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Asmop

MPEAUCJIOBHUE

B pacrosmeM yueOHHKe aBTOp M3JiaraeT coliep:kaHue Kypca «DusnKa
BONBbHI», TEOPETHYECKHE OCHOBH! YUeHHs 0 QU3HUECKHX CBOHCTBaX M MpO-
geccax, MPOTEKAIOWKUX B II0YBE, H IIPHHIMIIB METOIOB, IPHMEHSEMbIX

A§ HX U3YUEeHHS B CeIbCKOXO3AHCTBEHHBIX, JIECOX03SICTBEHHBIX H ADY-
X HApOJHOXO3SHCTBEHHBIX HENAX.

B OCHOBY KHHTH IOJIONKEH OIBIT aBTOPa II0 4TeHHIO Kypca «Pusuka
SOEBLI» HA TIOYBEHHOM OTJeNleHHH MOCKOBCKOTO rocylapCTBEHHOTO YHU-
stcarera ¢ 1930 roma u mo Hacrosimee BpeMsl. YUYTeH TaKkKe ONBIT
OTbL KOJIEKTHBA COTPYIHUKOB Kadelpn (PU3HKM H MeJHOpailly
Guosoro-noyBeHHoro gakyabrera MI'Y u mmpokoro Kpyra pa6or-
B 110 3TOH crennanbHocTH Kak B Coerckom Corose, Tak H 3a py-
M: B Iloabme, Pymbinun, UYexocnoBakuu, dannu, Bo PpaHiuu,
#4JA, rae B noceHue rojisl aBTOPY NPelCTaBHIACh BO3MOXKHOCTD
AMAHO NO3HAKOMHTLCS C MOCTAHOBKOH paboT 1o (usKKe 1MOYBBI B HAYY-

; MPOM3BOACTBEHHHIX M ydYeOHHIX mensix. HakKownen, ucrnosn3oBaHb
WHHE JUTepaTyPHble MaTepHaJb! APYrHX CTPaH.
Kypc «Pu3pKa [MOYBEI» COMIACOBAH € y4eGHBIMH IJIaHAMH IOYBEH-
#% oTleniedud YuuBepcuteroB. OH MOXeT GHITh HCIOJNb30BAH B Kaue-
yue6Horo nocobust u Apyrumu Bysamu CCCP, roroBsmumu cre-
HABANCTOB 1O NPOPHIIO CeNbCKOTO, JIECHOTO X035/CTBa H MeJHOPalkH
[Tpu monroroBKe y4eGHKKa K NeyaTH CYMIECTBEHHYIO IOMOIIb aBTOPY
aNy COTPYJAHUKH Kadelpnl (H3HKH H MeJHOpalluy MouB GHOJOTO-
eHHOro (akynabrera MI'Y: nounent A. ©. Bagwonuna, acCHCTeHT
A. Kopuaruna, miajuie nayunste corpyuuku — A. WM. Mocosiosa,
. Boponnn, JI. B. BopoBunckas u E. A. [Imutpues, crapiuuil
pait T. H. KpacunbuukoBa u Jnabopant M. A. I'ycakoeckas.
{ UM NPHUHOILY MCKPEHHIOK OJaroflapHOCTD.
Baarozapio Takke 3a IPOCMOTP PYKONHCH H IieHHHe 3aMedaHHS
uta Kasanckoro ynusepcurera A. B. KomockoBy n 3aBepyomero
figliopatopueit 3po3un nouys CpepnHeasuarckoro uHcruryta IlouBoBefle-
npodeccopa nokropa B. b. I'yccaka.

H. A. Kauunckuii
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BBEAEHHE

Du3uKa IOUBH — CNeYUAAUBUPOBOHHbIL pa3den nowsosedenus, U3y-
yaouud Qusndeckue CBOHCTBA, PH3HYECKHE TPOLECCH! B IOYBE M HATpa-
BJIEHHOE HX H3MeHeHHe.

IlouBoBefieHHe KaK CAMOCTOSITENIbHASE —€CTeCTBEHHOHCTOPHUeCKast
Hayka odopmuioch B Konile X I X Beka. TBopuoM HayuHOTro 1oYBOBEAEHHSA
IO IIpaBy CYHTAeTCs BHYIAOMMHACSH PYCCKHUH y4eHbid npodeccop Iletep-
6yprckoro yuuBepcutera Bacuinuid BacunbeBuu [okyuaeB (1846—
1903). CoocHoBatessiMu 3T0fi HAy KK OBUTH: TAaJaHTIAMBHIA yueHHK JLOKY-
yaeBa 3aBeyioLliH nepBoli Kadelpol moyBoBeleHus B Poccun (B HoBo-
AsexcaHIpUIICKOM  CeJIbCKOXO3SIICTBEHHOM HHCTHTYTe) Ipodeccop
H. M. Cu6upues (1860—1900) u npodeccop Il. A. Kocrruen (1845—
1895), pasBHBWIMH arpoHOMHUECKOE HAnpaBlieHHe B IOYBOBEJEHHH.

B nepuon jpeartensmoct B. B. HokyuaeBa, H. M. CuGupueBa u
I1. A. KocraueBa nousose/ieHne PasBHBAaJOCh KaK eflHHasi HayKa O reHe-
3Hce U Teorpaduu 104B, ONHPABILASICS: B OCHOBHOM Ha MOPQOIOrHYeCKUH
MeTOJ MCCIeloBaHHsi. B AanbHedlneM, B CBSi3H C 3anpocaMH CeJbCKO-
X03s1HCTBEHHOTO ITPOH3BOACTBA, 3HAYHTEIBHOE Pa3BHTHE IMOJYYHJIH XH-
MHA U arpoXuMusi nous, GpusHKa U (GU3HKO-MeXaHHKa I110YB, OHOJIOrHS
W MHHEPAJOrus 1104B. BHSBHIOCH U HECKOJBKO TOUEK 3peHHs O Jalb-
HeflIHX MyTAX pa3BHTHS IOYBOBEJECHHSI KaK HayKH.

B. P. Buabsmc, pasBuBasi yuenre B. B. JJokyuaeBa o ¢akropax
nouBooOGpa3oBaHusi (MPEeHMYyLIECTBEHHO O 3HaueHHH OHOJIOrHUECKOro
(akKtopa), cuuTas, 4TO MOYBOBeJeHHE JO/KHO ObITh €JHHBIM, YTO pasie-
JeHHe ero Ha GU3MKY, XMMHIO, reorpa¢Huio moys U T. J.— 3TO JHAJEKTH-
YeCKH HEJIONyCTHMBIH pa3phB HayKH Ha YactH. He TonbKo no4BoBejieHHe
BHYTPH ce0si He cienyerT AuddepeHnHpoBaTh, HO ero HeNb3st Pe3KO
OTTpaHMYMBATh Jaxke oT oOlIero 3emiefieius, TaK Kak MEXAY 3THMH
IByMsi HayKaMM TPYAHO IPOBECTH rpaHuily. Bor nouemy y4eGHHK
B. P. BuabsiMca HocHJ Ha3BaHue To «IlouBoBefieHHe ¢ oCHOBaMH o0Iero
semnefiennsay, to «O6mee 3emiellelie C OCHOBAMH ITOYBOBEJEHHSY.

JluaMeTpasbHO IPOTHBONONOXKHYIO TOUKY 3PeHHs Ha IYTH Pa3BUTHS
TIOYBOBEJIcHHsi KaK HaYKM BHICKa3biBasu npodeccopa B. A. Muxenbcon
wA. . Jlebenen, akagemuk A. ©@. Hodde. Ouu cuuranu, 4to NoyBoBejle-
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gHe, YUHTBIBasi HeOOXOAHMOCTb GHICTPOrO €0 PasBHTHS, HEb3S YIePXKH-
paTth B OOLMX PaMKax ofHolt HayKH. OHo lomkHO AuddepennnpoBaThCs
ga YaCTH TakK, KaK 3TO IPOH30ULIO B 061acTH GHOJNOTHYECKHX HayK —
p GoraHHKe, B 300JI0THM, B MeJHLUHHE M AP. B 3THX HayKaXx yCIewHo
©POPMUIIHCE CaMOCTOSATEJIbHEIE JUCLHILTHHBL: MopdoJiorHsi, PUsHOIOrHS,
reorpadusi 1 CHCTeMaTHKa paCTeHHH; (PH3HOJNOTHS KHBOTHBIX, 300JI0THSA
BO3BOHOYHBIX H OGeCro3BOHOYHBIX; Tepanus, HeBpPONaToJOrus M Ap.
Cneflyss TaKoMy NyTH pa3BHTHsI HayK, H I0YBOBeJeHUE Lesecoo0pasHo
paslesuTh Ha arpo@u3uKy, aTPOXHMHIO, TeorpadHio MOYB M ApP. H IO
STOMY IPHHIHIY CTPOHTb HCCJENOBATENBCKYI0 PaboTy H IOATOTOBKY
CrelHaJIHCTOB B By3aX. BbicKasbiBasnoch coobpakeHue, uTo (pusnka
NOYBb!, XMMHSI NOUBB, Meorpadus MOYBH, KaK U Jpyrie pasfieibl 10YBO-
Belennsi, ObicTpee u ry6xe Pa3oBBIOTCS, €CJAH OHH OPraHH3alHOHHO
OynyT cOamukeHbl ¢ (u3UKOH, XHMHe#l, MHHepajoruel, reorpaduei,
Ouosaoruell. Vimenno no stomy npurnumy 6ew1 B 1932 r. opranmnsosaH
po HuuuMatupBe akalleMuka A. ©. Hodde ¢usnxo-arpoHoMmuueckuit
ugcTuTyT B JleHuHrpaze, B KOTOPoM coueraloTcsi paboThl arpoHOMOB
H (U3HKOB-TEOPETHKOB.

~ OpHIHHAJBHYIO TOUKY 3peHHsi HA NYTH Au(depeHnHalllH IoYBoBe-
Aenus pasBua B 1943 r. npodeccop M. H. Autunos-Kapataes®. On
CUHTAET, 4YTO Jie/leHHe IIOYBOBeJeHHS Ha (u3uky, xumuio, QusHKO-
XHMHIO ¥ T. I.— JeJleHHe, KaK OH AYMaeT, 110 MeTojaM paboTh! ycTapeso.
OHO KaK «IPOKPYCTOBO JIOKE» 3aTPyAHSIET JasibHelilllee Pa3BHTHe J104BO-
Beflenusi. M. H. Antunos-KaparaeB npennaran BeigennTh Kak caMo-
CTOSITEJBHYI0 HAYUHYI0 JHCUMIUIMHY JHCIEepPCOHAONOTHIO
N 0 4 B, B KAKOBYIO ROJIKHBI BOHTH BCe Pasjielibl NOUBOBEACHHs KpoMe
kaprorpaguu, reorpaduu u OHOJIOIHH IIOYB.

Ora ToYKa 3peHHs Ha JaslbHeHlIHe IyTH PasBHTHS IOYBOBEAEHMS,
KaK sBHO He 000OCHOBaHHAsi, HE HaUlla CTOPOHHHKOB M He IOJNYHHJIA
NpH3HaHusi B HayKe. :

Opranusanuontble H HayuHble (OPMB Pas3BHTHS COBPEMEHHOTO
nouBoBenenns Kak B Coperckom Coro3e, Tak u 3a pyGeoM IpelCTaBIsi-
10T co06010 KaK OBl pe3y/IbTaT KPHUTHUECKOTO aHaJM3a H CHHTe3a Bhllle
OTMeYeHHBIX U NMOROOHEIX UM ToueK 3peHus. [lpusuaercsi, uto ajasa riy-
60Koro pasBHTHS N0YBOBeleHHs He0OX0AMMO, 4ToOH OHO 6a3HpoBaNOCh
Ha IIHPOKOM KOMILJIEKCE €eCTECTBEHHOMCTOPHYECKMX IMCHMIUIHH, Kak
MaTeMaTHKa, QusHKa, xuMusi, reomopdosorus, reojorusi, rHAPoreoso-
rus, OGuosorudecKuil KoMiieKe HayK — npexje Bcero 6oTaHHKa H 300-
gorusa. Eme A. H. CaGanur nucan: «B psny ecrecTBeHHOHCTODH-
YeCKHX HayK [IOYBOBElieHHe 3aHHMAET IleHTPaJIbHOe II0JI0KEH e, sBJIser-
Cd Kak Obl y3JI0M, B KOTOPBIH BILIETAlOTCS SIBJEHHS XHBOH U MepTBOH
OPHPOIH, a NMoToMY oHO (rmouBoBeieHue) Gosiee ueM KaKasi-nuGo HHas
€CTeCTBEHHOUCTOPHYECKAas JUCHHILIMHA NpuGeraer K MoMollM APYTHX,
GJIH3KO C Heli CoNpHKacaioIMXCsi HAYK O MpHpoje»™*.

* «IlouBoBesenne», 1943, Ne 6 u 7.
** A. H. Ca6aunu Kparkuii xypc mousoBegenus. 1909, crp. 2.



Dasupysach Ha TaKOM HayYHOM KOMILIEKCe, [OYBOBeleHHe JOAKHO
ocTaBaThCsl eQUHOLE HQYKol, HO BMeCTe C TeM, KaK H B ADYTHX HAYYHHIX
JNHCUHMIVIMHAX, OHO JOMKHO Ju(depeHnupoBaThCs BHYTPH cebsi Ha
OTHe/ibHbIE PAa3fienbl WK OTPaciu: (U3HKY IOYB, XHMHUIO [IOUB, arPOXH-
MHIO, MHHEPAJOTHIO MOYB, GHOJNIOTHIO IIOYB, reorpaduio U CHCTEMAaTHKY
oYB. JTO YCTPaHSET ONaCHOCTh JUJIeTAHTH3MAa B HayKe H BMeCTe C TeM
HCKJIIOYaeT BO3MOXKHOCTb DasphiBa IOYBOBEJEHHMS HA pa3pOsHEHHbIe
yaCTH. B COOTBETCTBHMH C 3THM CTPOHTCSI YueOHLIH MJaH HA IOYBeHHbIX
OTAENCHUAX B YHHBePCHTeTaX. Tpu mepBhie rofia BCe NOYBOBEAb IPOXO-
AT oOyueHHe M0 eAHHOMY ILIaHY, H JIHUb C YeTBePTOro rofia CTYXEHThI
HaYEHAOT ITyGoKo H3ydaThb (npu Kadehpax) oTAe/IbHbIE Pa3ieb! 104BO-
BelleHHs: TFeHe3HC W reorpaduio MouB, ¢H3UKY H MeJNHOpauHio IOYB,
XHMHIO H alDOXHMHIO 1104YB, G1oJoriio nous. CrelHanu3anus o Ha3BaH-
HBIM DasjielaM IoYBOBeJleHHs YrayGnsercss B IpoilecCe BHITOJHEHHS
NPOM3BOACTBEHHOH NMpPaKTHKH, KYPCOBHX paboT H NMPOXOXKIAEHHS CHell-
KypcoB. 3aBeplieHHeM CllellHallH3alHH sBJAseTcs JuiomHasi pabota
10 JAHHOMY pPasieNny INoYBOBeleHHS.

CrrenuanuCT IOYBOBeJ, HOATOTOBJIEHHBIH O YKAa3aHHOMY ILIaHY,
B cylyuae HeoOXOJIMMQCTH MoxeT paGoTaTth B Jr000H 061aCTH MOYBOBENe-
HHsl. B To xe BpeMsi, Bialles HOBeHIIMMH MeTOJaMH HCCleJOBaHHs,
oH cnocoGeH r1y60Ko pelllaTh HaY4HLie pobieMbt B H36paHHOM pasfene
NOYBOBEJIeHHs H COJleHCTBOBATD JajbHellieMy Pa3BHUTHIO HAYKH O I10YBe.

®Pu3nKa MOYBH B COCTaBe IIOYBOBeNeHHsi HaHOoJblliee pa3BHTHE
NOJIy4nsia B NOCJIEJiHNE NECSTHJIETHsI. JTOMy B CHJIBHOH CTeleHH CIIO-
co6CTBOBaJIO pacllHpenHie B CesibCKoXo3sificTBenHoM npoussojctee CCCP
npoGieM: Mo MexaHu3auuM o6paGoTKH MOYB, MO OPOLIEHHIO 3aCyLLIH-
BBIX TEPPUTOPHH H OCYIleHHIO 3a60I0UeHHbIX, TO 60pB0e € 3po3uel u Jp.
Bce at1 npo6iieMb! He MOTYT OBITH HAYYHO pa3pelleHbl Ges yriyGneHHO-
ro 3HaHUSl (QHU3NYeCKHX M (H3HKO-MeXaHHYeCKHX CBOWCTB IIOYBHI.

CoBpeMeiinasi ¢GH3¥Ka IOYBEI H3y4YaeT KoMmyeKe QH3HUeCKHX H QH3H-
KO-MeXaHH4eCKHX CBOMCTB 1OYBH, COBOKYMHOCTb (H3HYeCKHX Mpoilec-
COB H DeXHMOB, IIPOTeKaIOKX B Hell, H OCHOBHBIE [IyTH HAIPABJIEHHOI'O
HX DeryJHpOBaHHUSl B HeNsiX CeJBCKOro H JIeCHOro Xo3sifCTBa, AOPOXK-
HOFO CTPOMTENILCTBA, CaHHUTAPHM II0YB, KYPOPTHOTO CTPOHTENILCTBA
H Ip.

B kypce «Puspmka mnousbi» ABe yacTH: 1— OCHOBHHE (pH3HUECKHe
CBOHCTBA MOYBHI; 2— (YHKIHOHA/bHbIE, HIIH IIPOH3BOJIHbIE, PU3NUECKHe
CBOHCTBa NOYBHI.

VILIEIRLSIIRIIEIINY



TJIABA IEPBASA

KPATKAA HCTOPHUSA PA3BHTHUA
YYEHHS O $®U3HUKE NO4YBbI

[lepeeie nonuiTKi 06OOLIEHHST SMIHPHYECKHX CBEJeHHH O I0YBe
H $u3nuecKux ee CBOHCTBaX, 0COGEHHO O MeXaHHIEeCKOM COCTaBe IOYBH,
YXOIAT K HCTOKaM 3eMueflefinsi. [THCbMeHHBIE JOKYMEHTH IO 3TOMY
BOIIpOCY HaxoiuM y nucarened I'peurn u Puma — Apucrorens u Teo-
¢pacra (IV B. g0 H. 3.), y nucareneli Puma — Karona, Bappona,
Konymennwt, Ilnuuus crapwero, B «[eoprukax» mosra Bepruius
(I B. 10 H.3.).

B npesneit Pycu eme B kusixxenne Wsana I11 (XV B.) Gbuin 3aBejieHb!
TaK HasbiBaemble <«[lucuoBble KHuru». B HuUX onuceiBajduCh pefibed
MECTHOCTH, 3€MeJIbHble YTrOIbsi — NAlUHH, JyTa, Jeca, OojoTa, Kadye-
CTBO I10YB C pa3fieJIeHHeM HX 110 MexaHHIeCKOMY COCTaBY, YPoxKaHHOCTb
pacrenuil. B kHMrax BBIIEJSIHCH 3eMJIH: <«HOOpBIE», «CpDeAHHE», «Xy-
Jple» M «Io6pe XYHAbie»; «HEKOCb», «TPOCTHHK?, «3eMJsi KaMeHMCTa»
H «riecdyaTa», iec NailleHHBIA», «lec He nauleHHHH», WIyT MO KyCTapio»
1 1p.* B 3aBHCHMOCTH OT KoJiM4YecTBa M KadecTBa 3emiin Gosipe, OKOJIb-
HHYHe W JyMHBble JBOPsiHe, CTOJIbHHKH U JApyTHe 3eMjeBialle/bilh IJIa-
THJIH TMOJATH TFOCYAApCTBY M IIOCTABJSIIM PAaTHHKOB H JIoMIafied Juis
Bolicka**.

3HauuTeNbHbIe CBeleHHs O MouyBaX H 00 arpoTeXHHKe OTrOPOAHBIX
H CaJIOBEIX KYJBTYP HaXOJUM TaKiKe B H3BECTHOM HCTOPHYECKOM NaMsT-
Huke «IJomoctpoe» XV—XVI BB., B KOTOpOM €CThb CrienuaJjbHasi IJa-
Ba —«Oropoll u call KaK BoJuTb». B Hell yKa3aHo, KaK claGpuBaTh
HOYBY: «...KaK rpsilsl KONATH ¥ HaBo3 KjactH... Mnocanus uin nocees
BCSIKHE CeMeHa M BCsiKoe oOHJiHe, B MOPY NOJHBATH H YKPuiBaTH, H OT
Moposa Bcerja Oepedn...»**¥, :

Caenyromuii Kpynubi# 3Tan B pa3BHTHH ITOYBOBEJleHHsl ¥ II0YBEHHOR
¢u3ukH cBsisaH ¢ u3BecTHhiM TpygomM M. B. JlomonocoBa «O ciosx

* Iucnosue kuuru Mockosckoro Tocypaapersa. Ilon penaknueir H. B. Ka-
iléi_;l;ma. Y, I. W3a. ummepaTopckoro pycckoro reorpaduueckoro obuwi-a, CII6.,
** Cu.: B. Kawuyuensckuii. Kypec pycckofi ucropun. U. Il. 2-e usa.
Toc. uapg-s0 M.— JI., 1923, crp. 275.
*** Nomocrpoit CuansecrpoBckoro uspoga. CIT6., 1902, crp. 44 n 45.



semubix»*. ITlouBy JIoMoHOCOB paccMaTpuBaeT B JHHAMHKE, B PasBH-
tud. OHA 3apOXKJAAeTcsi Ha MaTePHHCKHX MOPOJAX MoJ Bo3AeHCTBHEM
JKMBHIX CYIIECTB H Pa3BUBaeTCsi BMecTe ¢ HUMH. «Kamennwie rosbe ropu
9acTO MOKa3blBaloT Ha ce0e 3ejleHb MXY MOJIOAOro, KoTopasi Iocje
YepHeeT U CTAHOBHTCS 3eMiIel0; 3eMJisi, HAaKoNsiCh AOJITOTOI0 BPEMEHH,
CJLYXKHT MOCJIEe K IPOU3BENEHHIO KPYNIHOTO MXY H AP. pacrenuii» (§ 124).
«HepHosem», mo MHeHHIO JIoMOHOCOBa, «He*nepBooOpa3Hasi U He NEPBO-
3JaHHAsl MaTepPHs, HO IIPOH3OIIEN OT COTHHTHS JKUBOTHBIX H PaCTyLIHMX
Tea co BpemeHem» (§ 125). Stu muicin M. B. JloMoHocoBa co3Byusbl
B3rJfJaM COBPEMEHHOrO MOYBOBENEHHS.

Hapsany ¢ onucanuem pasnuyubix mous, B Tpyjle <O ClloAX 3eMHBIX»
Jenaercsi MepBasi HOMNBITKA KJacCH(UKAIUM IIOYB, NPHYEM B OCHOBY
ee oJaraercss MexaHnuecKHH cocTaB ¥ 06OralleHHOCTb MOYB COJIAMH.
Brijensiorcsa: «4epHO3eM», «1€COK», IJIHHA PAa3HbIX POLOB», «UJI HJIH
THHA», ¢KAMEHHLIE FOJIble TOPHI», «CaMocajika H CoNoHYaKuy. OnuCHBas
pasnuuHBle MOYBH, JIOMOHOCOB H3/1araer CBoH I1yGOKO NMPOHHLATENb-
HHle Jorajku 00 HX reHesuce, CBOHCTBAX U IIOZOPOAHH**.

B MoCKOBCKHE YHUBEPCHCTET BIIEDPBHIE arPOHOMHS, IIOUBOBELEHHE,
a BMeCTe C HUMH H QusuKa nouswt Berynuid B 1770 r. Bropas nonoeuna
XVIII - B. 03HaMeHOBaJlaCb NPOMBIIUIEHHOH peBoJonueli B AHIIHH
U HeKOTOPHX JPYTHX 3anajHoeBPONeHCKHX CTPaHAX: PasBHTHEM IIPO-
MBILIJIEHHOCTH, 3aXBaTOM KOJIOHHH, o0e33eMe/lHBaHHEeM KpecTbsiH, o6pa-
30BaHMEM IIpoJeTapHaTa. PocT ropopCkoro HaceneHdss H COKpalleHHe
momajel, 3aHATHIX IMOJ 3ePHOBbiE KYJbTYPHl BHYTPH 3THX CTpaH,
BEI3BAJIM BO3PACTAIOMKH CIIPOC HA HHO3eMHbLIH XJe0, HeHbl HA KOTOpPbIH
pocnu. Pycckuit skenopt B EBpony, npeicraBieHHbiHl B MPeLIECTBY O~
e 50 JeT nenbKoil U AbHOM, Tenepb Bee GoJiee XapaKTepH30BaJCs BHBO-
30M ILIEHHIIHL.

B Poccuu Bo3pacTtaer noBceMeCTHBIE HHTEPEC K I104BaM, HA KOTOPBIX
BO3JleJIbIBANACH IMILIEHHNA, H B MEPBYIO ouepeib K CaMOH MJIOJOPOJHOH
110YBe — YEPHO3EMY.

B Takoll MexAYHapoAHOH M BHYTPeHHell 3KoHOMHYecKoH obcTa-
HOBKE M OTKPHUIHCH ABepr MOCKOBCKOrO YHHBepCHTETa JUIsi alPOHOMHH,
npuYeM B IepPBYIO odepelb JJis 3eMIENeNHs H NOYBOBEREHHS.

Kypc arpoHomus uutajncs Ha Kadenpe 3oosorun U OOTaHHKH.
On uMenoBascsi «CellbCKOX035HCTBEHHEIM AOMOBOACTBOMY. IlepBuIM uu-
TaBIIHM 3TOT Kypc (1770—1777) Guut npodeccop HaTypaJbHOH HCTO-
pun MatBel MBanoBuu Adonun.

Y:ike uepes roj nmocie 3ansitus Kapenpet (B 1771 r.) M. M. Adonun
BBICTYIIA€T C TOPIKECTBEHHBIM CJIOBOM Ha myOnudgHoM cobpanun MocKoB-
CKOro yHuBepcuTera. Tema ero BHICTYIJIEHHSi 3HaMeHaTesbHA AJsi CTeH

* M.B.JloMonrocosg. IlepBbe OCHOBaHHA MeTaMJAYPrHH HJIH PYAHBIX
nea. Ilpubasaenne sropoe: O caosx semumx. IToaHoe co6panne counnennii. T, 5.
TpyAb Mo MHHEPAJIOTHH, METAAAYPriuy U TOPHOMY zeay, 1741—1763 rr. M.— JI.,
Hsx. AH CCCP, 1954.

** H.A. Kauuncku it Vgen M. B. JlomorocoBa B Hayke o nouse. BecrH.
Mock. yu-ta, 1961, Ne 5, crp. 26—33.
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‘YHUBEPCHTETA! «Ci10BO O 1mosib3e, 3HaHHH, COOHPAHHH M PACIIOIOXKEHHH
HEpHO3EMY, ocobnuBo B xJjeGonaiiectBe». YepHo3eM B IOHHMAaHHH
M. U. AdoHuHa — BepxHHH TryMyCHPOBaHHHH (PaCTHTEJbHBIH) CJIOH
‘aemnn. «On cocrout 110 Gonblllell YaCTH U3 COTHHBIIMX TPaB M pacTeHHi,
XOTOpBIe YaCTH B CAMOM BO3jlyXe, KaK rOBOPAT, IO/ HEMOKPHITHM HeOOM,
‘A 9aCTH B XHBYIIHX TeJaxX lepeMeHy CHIO nperepnenu»*. 3emis obpa-
‘goBaHa W3 MeJKHX uactuil. OHU «He TBEpPAO MeXAY CoGoil CoeIMHSAIOTCS
M OT BOJH pBIXJIee H MeJibue CTAHOBATCA»**.

HawuGoJiee HHTEPECHBIM H3 TeOPETHYIECKHX BhicKassipannil M. M. Ado-
HMHa H JJIS HAaC COBPEMEHHHM $iBJIsieTCsl NpejiCTaBleHHe eTo O IPOHC-
XOXKJEHHH 'yMyCa U3 OPTaHHYECKHX TeJl [0/, BJIHSIHHEM MHKpPOHACENIeHHs
HO4BH M aTMOChEpPHHX areHTOB (BOJABI, BO3JyXa, Temja).

Bce naunbonee nenHoe B TpyAe AdQoOHHHA 1103aMMCTBOBAHO HM H3
OTEYeCTBEHHOH CeJIbCKOXo3sficTBeHHOH mpakTHKH. K sTOMy LeHHOMY
npexjie BCero JOMXHA OHITh OTHeCeHa NpejuloxkeHHas AQOHHHBIM KJac-
cuduranys «depHo3emos». OH BHJeNsSET 8 pa3HEIX 0 CBOHCTBAM YepHO-
seMoB: 1) «rIMHHCTHIA 4YepHO3eM», 2) «KAMEHHMCTOH M MeCYaHOH HJIH
C XpslieM CMellaHHOH», 3) «IeCHOH Ha CMONY IIOXOXefl 4YepHO3eM,
KOTOpOH TaKXe H JIeTKOK 3eMJiel0 C/BIBET H KOH Bcerja MAacJsiHbIM
KaXKeTCsl, U IIPH TOM PHIXJI, IIO4EMY H PACTeHHsi HA HEM CKOpO BCXOIAT»,
4) «6oJI0THOH YepHO3eM, KOTOPOH TaKiKe Ha3hIBAETCSi H MEP3JIOIO 3eMJICI0
uan tHHOW. OH KHCJIOBAT U NPH TOM MHOTO XOJIOZEH», 5) «OepesoBoi
gepHO3eM, KOH BCerja CyX W XOJOoNeH», 6) «MOXKKeBeJbHOH H COCHOBOU
9epHO3eM, KOTOPOH HAaTypOIO He TOJBKO Tell, HO U ropsiu», 7) «eJIoBOH
4epHO3eM, KOTOPOH TaK¥e MKHPEH, HO HECKOJNBKO XOJIOJHEee HeXKelH
COCHOBOI», 8) «OpexoBOi uepHO3eM, KOTOPOIl TaK¥e M JIECHbHIM YepHO-
8eMoM Ha3smBaeTcs. OH mo Gosblieil 4aCTH COCTOHT H3 Xopoule#l H mio-
JopojHOH 3eMJIH, IIOTOMYy 4YTO OH B Cefe HMeeT KaK XKHPHOCTh, TaK
H TeNJIOTY, IIOMOINMIO KOTOpPOH pAaCTeHHsi CKOpPO BOCXOAST H HMEKOT
XopoulHe COKH K CBoeMy nutaduio. OH 1o Gosbluefl 4aCTH nouHTaercs
NOJIe3HBIM JJIsi PXH M BECEHHATO CEBY, M NPHU TOM MOXHO Ha HeM Oe3
BCSIKOH NPHNPaBKH, WIH OCOGMHBOro yJoOpeHHss MHOrHe TOfBl C BHITO-
Hoto cesitby. K ueprosemam M. U. Adonun oTHOCUT U «GOJOTHOH TOpd».

Tlpunuun Kiaaccudukauuu nous, npuMeHenubii M. M. AdoHuHBM,
B OCHOBe KOTOPOTO JeXHT Guosoruueckull daKrop, COXpaHseT CBoe
3HaueHHe W B HallK JHH.

HesrensHocte M. M. Adonuna B MOCKOBCKOM YHHBEpPCHTETE 1IpO-
JoJKanach 7 JieT, rocte yero 1o Gosie3nH OH BblLeJ B OTCTaBKY. Ilepe-
cenuBwnCh B Kpemv, M. M. AdoHuH npojosKa BeCTH OMBITH 10 3eMJie-
JleJIHI0 HAa CBOHX COOCTBEHHHIX YYaCTKaX.

HauGonee TanaHTINBEIM NpOJOJKATeNeM PasBHTHA HAeH NoYBOBe-
JeHusi i ocobeHHo duauku nouskt B KoHie X VIII Beka nocne M. H. Ado-
Huna 61 MBaH Muxaiinony KomoB, co3llaBllinil KaluTaJbHbHA TPYA —

* M. H. Adonun CroBo o noab3e, 3HaHHH, COCHPAHHE H PAaCHOJIO¥EHHH
gepuoseMy, ocobnuBo B xseGomawecrse, 1771, crp. 16.
¥* Tawm me, crp. 14,
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<O semseflenun», H3JaHHBH oTAeNbHOH KHurofi B IlerepGypre B 1788.1.
B sToM KJiaccHYecKoM IPOH3BENEHHH C H3YMHTENBHOH HIHPOTOH M IJIy-
6uHoO#i ANsi CBOero BpeMeHHM, KaK B SHIUKJONENMH, NMOCTaBJEHH BCe
BOIIPOCH CeNBbCKOr0 X035HCTBA, B TOM YHCJIE [TOYBOBEJeHHs H SeMJele-
Jusi. ABTOp pas/iuyaer o4YBHl OT NPHPOAL! Gefubie 1 GoraTole, NJIOLO-
pOIHBIE K HEIIOAOPOAHbIE M HaMeuaeT INyTH Haubolee 3ddeKTHBHOrO
HCIONB30BaHUSA UX II0J KYJbTypHEE pacTeHHS, «XJel,— muiler oH, —
He MOXET TepreTb HH ropsidedl 3eM/JIH, HH CTYJEHOH, HH MOKpOH, HH
cyxo#. TpelliHsl 3HO#H CoJHIIA B 3eMJTIO [IPONTYCKAIOT». « XOpOLIo, NHIIET
OH, KOI'la B IIOYBe BOJIbl — OJlHA YeTBEPTh ee Beca, a IIHTATeLHLIe Belle-
CTBa B PacTBOPe COCTABJISIOT IO BECY OJHY HeTHIPeXCOTYIO J0J0x». JIyd-
meil noyBod KoMoB cuuTaet yepHo3eM, TaK KaK OH orat NHTaTeJbHHMU
BellleCTBAMH U CTPY KTV P € H.

«[lpeBHHE 4YepHO3eM THWJIOK 3eMiel0 HashiBaidu. OH npoH3ouIeN
OT COTHHTHSi MKHBOTHHIX H pacTeHHH. YacTHIH ero cocrabBisiol{e
He H3JIMIIHe KPemKo, HH 4pe3MepHO c1abKo ApyKKa Co APYKKOH clle-
masiores. Boga 1 Bosnyx cBo6ofHO B Hero npoxopsit. 3eMist 3ta XJeba
POIHUT MHOTO, a HaBo3y K pabothl MaJjo TpeGyery.

Ilo KomoBy, noiusith mJI040poJHe 110YB NpH3BaHa HayKa 3emielie-
JHsi, B KOTOPOH arpodu3uKa HIpaeT MepBeHmIyi0 poab. <«3emiele-
JiMe,— IHIIeT OH,— C BLICOKUMHU HAYKaMH TECHBIHl COI03 HMeeT, KaKOBbl
CyTb: HCTOpDHSI €CTeCTBO3HaHHsi, HayKa JeuebHasi, XuMHs, MeXaHHKa
U MOYTH BCSi (DM3HKA; H CaMO OHO HHUYTO HHOE eCTb, KaK 4acTh (PH3HKH
OINbLITHOH, TOBKO Beex novstesnedmasi». B tpyse KomoBa o6CTosiTeIBHO
OIHCHIBAIOTCH IOYTH BCe (DH3HYecKue CBOHCTBA 11OYBHL: BOJHbLIE, BO3AYIL-
Hble ¥ TelsoBble, MEXaHHYeCKHI U CTPYKTYPHHIH ee cOCTaB U 3aBHCH-
MOCTb CBOHCTB IOYBHl OT ee CTPYKTyphl. OrpoMHOe 3HaueHHe aBTOP
npujaer ofpaborke rnoJeil, TaK KaK «OT IaXOTh! 3eMJsi IYIIHee H CoY-
Hee CTAHOBHTCS U BPeIHLIX paCTeHHsIM Bemeil usbabisiercsi. HuxHue
CJIOH, BhblIaxaHfble HaBepX, 10Ka BO3AyXoM He OyRyT cloOpeHb!, Helo-
JopoaHb! ObBatoT». Bemamrka pekoMmennyercsi 3si6JeBasi, B TOM 4HCIIe
d 10/ napsHUHY (rap).

3HauuTeNbHO No3xke TPYIoB KoMoOBa Mbl HaXOJHMM AaHAJOTHYHYIO
C ero y4eHHeM II0CTAHOBKY BOIPOCOB O 3HAYHMOCTH B IJIOLOPOJAHH I1OYBbI
(H3MYeCKHX CBOHCTB M ee CTPYKTYpPH B pabGortax Tsepa (Thaer, 1806),
Hesu (Davy, 1814), Illio6nepa (Schiibler, 1838), lllymaxepa (Schuma-
cher, 1864), E. Boxbuu (Wollny, 1878—1898).

LleHTpOM cenbCKOX03siHCTBeHHOA HAayKH 3a pyGexoM B KOHIe
XVIII u B nepsoii uerBeptu XIX BB. Obuiu ['epManus u AHIIHS,
a KpynHeHIIHM InpelCTaBUTeNeM HAyYHOTO MHpa SIBJSJICS HEMelKuil
yuenst#i Anbdpen Tsep. B 1806 roxy BHiles B CBeT ero KalHTaJbHHEIH
TpYA —«PainloHajJbHble OCHOBb! CeJIbCKOTO X03sificTBa®, B KOTODOM
OXBaTHIBAJHCh BCe pasliesibl 3eMJefleslisi, B TOM 4YHCJe I0YBOBeJeHus,
H BONPOCH (DH3NKH NOYBb!. 13ep, KaK HHUKTO JO HEro, OUEHHJ pOJb
OpTaHHYECKOro BellleCTBA B ILIOJOPONMH IIOUBHI, B CO3JaHHH ee CTPYK-
TYpPH H ONTHMAaJbHEIX usuueckux cBolicts. IlpaBna, Toep mnepeoueHm
pois rymyca B nutaHuu pacrtenuii. OH cumraJ, 4to I'YMyC He TOJBKO
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yiryumaer (QH3uueCKue CBOHCTBA IOYBBI, HO SIBJSIETCS M IHUIEI Jis
pacrennit. Iloaxe TEOPHSl IyMyCOBOTO IIMTAHHSA PacTeHHH 6bl1a OTBEp-
THYyTa; 0COOEHHO XeCTKOH KPUTHKE OHA IOABEPIIaCh B TPYAaX APYroro
gpynHoro Hemenkoro yderoro lOctyca JIuGuxa. Ho mnoyuurensso
yS8HaTb, YTO B HACTOsillee BPeMsi TOT BONPOC CHOBA NMPHBJIEKAET BHUMA-
gine mouBoBeioB. Hanpumep, B paGotax npodeccopa JI. A. X pucresoit
JROKA3BIBAETCS, YTO XOTS PACTEHHS H HE NHTAIOTCA llePeTHOeM, OIHAKO
RWACTb €ro U3 I0YBH Yepe3 KOPHEBYIO CHCTeMy ycBauBawort. Ileperuoii,
WOCTYNMUBIUHH B KOPHM pacTeHuH, aKTHBHPYeT OKCHIALHOHHBE (OKH-
EAHTENbHEIE) JIPOIECCH B KJeTKaX, IOBHIUAET TOHYC 3KM3HH PaCTeHHs,
# BMECTe C TeM — Pa3BHTHe PaCTeHHS H ero ypoxail.

B Poccun BeipamompMcst ydeHHKoM T3epa, pa3BHBABIIHM ero yue-
$He H MHOTO CJIeJIaBIIUM B 00/14CTH 3eMiefleNnsl, MeJIHOpalui H QUSHKH
pouB, Obl1 3aBelytouliil KadelpoH QH3HKH, MHUHEDAJOTHH H CeJbCKOro
xossafictBa B MockoBckoMm yuuBepcutete M. I'. IlapioB (uutan Kypc
i 1820 mo 1828 rr. u ¢ 1834 no 1839 rr.). IlepBonauansuo, Kak u Taep,
OH CTOSUT HAa MO3UIUK TYMYCOBOIO [THTAHHUS PaCTeHUH, HO O3Ke OTOLIe!
oT atoil Teopur. OH yTBepKHaJs, UTO «PaCTEeHHS] BOSHHKAIOT He BCerfa
#3 YepHO3eMa», YTO MHOrHe, OCOOEHHO HU3IIHe, <BO3HHMKAIOT H TaM,
Fie TOJIBKO MPH -6laropacTBOPHMOM BO3LyXe H TEIUIOTE AOCTATOYHO
BJIAXKHOCTH. 3JleChb, CJIeJOBaTeNIbHO, CHJIOI0 IIPOM3PACTAHHS B OPTaHH-
HeCKoe BelIeCTBO IpeBpamaercs HeopraHudeckoe. Pactenusi, BO3HHK-
WHe He M3 YePHO3eMa, paspyllasiCh, MPeBpAlllAlOTC B YEPHO3EM.
Pactyiye Ha 4epHO3eMe TaKXKE HE OJHHM HM ITMTAIOTCH, HO, OCOGEHHO
IMHPOKONHCTBEHHHBIE, MHOTO ITHIIM HOIJIOWAIOT H H3 aTMOC(epHI; Clieflo-
BaTeJbHO, Pas3pyulasich, 3eMJle BO3BpAllalOT uYepHo3eMa (ryMmyca—
H. K.) Gonee, HexKeH CKOJABKO U3 Hesl MOINIOIAIOT €0, TaKHM o6pa3soM
TYUHOCTb 3eMJIH YCHJIHBAIOT».

Ilpupony, nousy M. I'. IlaBnoB moHuMaeT B PasBHUTHH. «Teopuu
MeXaHHUYeCKHe Ha KaxKJIOM Iary NPOTHBOPeYaT Npupoe; AHHAMHYECKHE,
HaIpOTHB, OINpPAaBJLIBAIOTCA SIBJEHHSIMH Gojlee u Goseen™*.

Hanoxennse Konmemiuu M. I'. IlaBmoBa o nuranuu pactenwuii,
0 B3aMMOBJIMSIHMH DAaCTeHMSI H MOYBBH, O JAMHAMHYHOCTH IOYBEHHOrO
npouecca — o6pasHbl M GJM3KH HAallUM COBPEMEHHLIM IIpeJCTaBJIe-
HHSM.

M. T. IlaBioB pasBuBaJ CBOHM Hay4Hble KOHLEIIHH, YYHTHIBas
3anpoch npousBojcTBa. IlouBy oH moHuMan KaK 0OBEKT HCIIONb30OBaHHS
B CeJILCKOM XO035HCTBe, NpuYeM ILIONOPOAKe ee, no MHenuio IlaBroBa,
JOJXKHO IOANEPXKHBATECS M HENPEPHIBHO MOBHMIATBECS  YEJOBEKOM.
Bonemas gacte pabor M. I'. TlaBioBa nocBsillleHa arpoTeXHHKe Bo3Je-
JIBIBaHHS CeJIBCKOXO3HCTBEHHBIX KYJBTYD.

B 1821 r. M. T. TlasioB uspaer pabory «O rinaBHEX CHCTeMax
ceJIbCKOrO Xo3silicTBa, ¢ npuHapowieHneM K Poccum». Yike B 3TOH
paboTe OH DeIlMTENBHO BOCCTAeT IPOTHB TPEXNOJbsl KaK H3XKMBILeH

*

T'.ITaBaoB. Kypcceanckoro xossficra. T. II. M., 1837, cTp. 192,
. T. ITasaos. Pycckult semaegenen. Ku. I. 1838, crp. 11—23.
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cels1, OTCTANION CHCTEMEl 3eMJleflesius H peKoMeHAyeT 3aMeHHTh ee mJlo-
JOCMEHOM C BBEJieHHeM B CeJIbCKOXO3sHCTBEHHOE NPOM3BOACTBO TPO-
NalHLIX KYJBTYP ¥ TpaB. XapaKTep MJiofocMeHa HeoGXOLMMO Bapbi-
poBaTh, MPUCNIOCAONHBag €ro K MeCTHBIM NIPHPORHBIM ycaoBHAM. «CoB-
peMeHHBIEe BLITOJbI TPeXioJieBol cHeTeMul,— mHIter I1aBaoB,— gHYTOX-
HBl B CPaBHEHHHU C BPEJHBIMH OT Hee NOCAEACTBUAMH. U ectecTBeHHO-JH,
yto B Poccuu, rle HaXoAUTCA CTONBLKO PA3AHUWsl B MOYBe W KjuMarTe,
TOCIIOACTBY €T OfMH TIOPSAAOK B HHBOBOACTBe?. Ilofonepemennas cucre-
Ma «KaK HaJexHeHllas K NOMIEPIKAHHIO OHOTO (ILVIOKOHOCHSI 3eMJIH),
LOJIXKHA TPEXNoJeBYI0 3aMeHUTb GesycsoBHo». OO0 3TOM xe oH NUILeT
u uepes 17 ser: dLliononepemenenye, T. e. CMEHa OJRHHX NOPOL APYTUMH
B pPacTUTEJbHOM 1IapCTBe, €CTh KOPeHHOH 3aKOH; AeHCTBMSI MCKYCCTBa,
NPOTHBHBIE CeMy B3aKOHY, NPH BCeX YCAOBHSAX OCTAIOTCH MJH BOBCE
Ge3ycrelllHBIME MAH €1a00 HarpakIeHHBIMH»*.

Bopsce npotur tpexnonss, M. I'. Tlaenoe teM Gosee cuurtan mejo-
NYCTHMBIM MOHOKYJBTYPHI, KOTOpble IDHUBOAAT XK «IOPYE» IOUBBl HJAM
K SIBJICHHIO, KOTOpOE B COBPEMEHHOM 3eMJIefleJIHH M3BECTHO KaK «I0YBO-
ytoMienser. OH OTTEHSET, 4TO opYa MOYBBl — 3TO HE TO, YTO HCTOLLE-
Huie ee. lMcromenue Bpeano AAsi BCeX pacreHuil Boollue, «opua»
JKe BpeAUT TOJBKO TeM, OT KOTODHIX NPOM30LLIA, W OJH3KHM K HHM
410 TIPHPOJE. )

M. T. TlaBnoB paroBasn 3a KyJAbTypHYIO 00paGOTKY MOYB H AJs
910l UesiM CKOHCTpyupoBan miyr («unyxkok IlaBnoma»). Jns o6ora-
HIeHHs TI0YBHI «UEDHO3EMOM» OH HAPHLY C YHABOXHBAHHEM PEKOMEHJO-
BaJl NMPUMeHATb CHIEPATHI.

Ilpensioxkennble UM arporexnuueckue Meponpusatus M. I'. Ilapios
B MOJIHOH Mepe NMPHUMeHsUI Ha onuTHOM DyThipckoM xyTope noj Mock-
BOH, KOTOpHIM OH 3aBefoBajd. JTOT XYTOP MOXKHO CUHTATh [EPBHIM
CeJIbCKOXO3AHCTBEUHBIM ONBITHRIM yupexjendeM Poccuu, a M. T'. Tlas-
JIOBa — TIepBBLIM OPraHH3aTOPOM CEJILCKOX03SHCTBEHHOTO ONBITHOIO Je-
jga. On ke, PYKOBOAs 3eMjeiefbueckoil miKosoi MockoBckoro ofie-
CTBa CeJLCKOTO Xo3sHcTBa, ObUI HOBATOPOM CeJIbCKOXO3HCTBEHHOIO
ob6pa3oBanust B Poccuu.

Ceou nepeoBhie B3IJISABI B OO aCTH CenbcKoro xo3sicra M. I'. Ilag-
JIOB HEYTOMHMO NPONOBEAOBaJ Ha OpUIMANbHBIX JIEKUHAX U B MyOaud-
HBIX YTeHHSX, KOTOpHIE TPHBJEKaJd Maccy ChyliaTeJefl W NoJb30Ba-
JIUCh HEH3MeHHBIM YCIIEXOM.

«YBiiekarenen Onvl 11aBnoB,— roBoput LlleBripeB,— 03apuBLUKi HO-
BbIM GJiecKoM ofsiacTb ecTecTBoBelenus»**. He Menee JiecTublil OT3HIB
o sexkuusix M. I'. ITaBnosa naet u I'epuen, ObBIIME B YHCHe ero caylia-
tesiedl. On oTMeuaer ocoGoe yMenbe M. I'. IlaBnoBa 6yauth y ciyuia-
Tesi GHAOCOPCKYIO MBICARF *¥,

Buniagest nepenoBoii arporexuukoi, M. I'. TlaBioB nonuMan u Bujed,
YTO NPU PaUUOHANBLHOM BelleHHM XO3sHCTBa, COTJACHO JEBH3Y «C O B-

* M. T. ITasao s Pycckuit semaegenen. Ku. I. 1838, crp. 11—23.
** Pycckult 6uorpaduuveckuit cnosapb. T. «IlaBea — ITerps. CII6., 1902.
*»: Tam xe. .
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peMeHHOCTh C MNeYaTbl MECTHOCTHMW®, MOXHO
JA0GUBATHCS HENpePLIBHOTO NOBLILIEHHS YPOXKaS CebCKOX035 HCTBEeHHHIX
KyJabryp. OrCiofa mpoucTeKad OonTHMHU3M B ero TpyAax, Bepa B Oyay-
wee. Monojo 1 coBpeMenno 3Byyar ero cioBa: «<Kaxkas yTewp-
renbunasd uctuna! HMcrtounuk cnocob6oB pusu-
YeCKOH XHM3HM C pPacCnpoCTPaHEHHUEM pPOAA Ye-
JoOBeYeCKOolro He TOJbKO HeHCCHKaerT HO, Ha-
OPOTHB, C TEYeHUEM BPEMEHH MOXKeEeT AeJgaThbcC4
o6Guuabueimum** Ito yreepxaenne M. I'. IlaBnaoBa — syu-
WM OoTBeT BCeM CTOPOHHMKAaM IICEBJ03aKOHA «yOblBalollero Iiofopo-
I¥s MOYB», BCeM YeJOBEKOHEHaBUCTHHKAM THIA MaJbTy3HAHLEB U Heo-
MaJbTy3HaHIeB.

B nepuoa nayuHol AedTenpHocTH llaBjioBa uMCKIOUMTesbHAs 3HA-
YUMOCTh arpodusHKH B IJIOXOPOAMH [OYB MOJAb30BaNach B aATPOHOMH-
yecKHX Kpyrax BceoOIMM npH3HauueM. B Anrsuu aTroMy cnoco6eTBoBa-
au tpyanl [aeu, B I'epmannu — IlwGnepa. [I9BH -— arpoxXuMuk, HO
TPaKTOBKY BCeX alDOXMMMYECKMX IIPOLECCOB B IOYBE OH TECHO YBS3bI-
Baer ¢ arpodusnkoi***. Eme 6onbiiee BHuManue arpopusrke yieasercs
B Tpyje UHlobnepa****. B neM onuckiBalorcs Bce PusnyecKue CBoHCTRA
MOYBLl (KpoMe MEXaHHMYeCKOIo COCTaBa) Y IPEAJIaraioTcsl MeTOABl HX
onpegesnennuss. Oaun u3 npubopos lbnepa — BecH s onpefedenust
JUNKOCTH MOYB — B U3MeHEeHHOM H yCOBePIIeHCTBOBAHHOM BUJE HCIONb-
3yercs B MOYBOBElEHHH U B HaCTOSIIEE BpeMs.

Tpya UWlw6repa Kak Gbl Benuasd pasBuTHe arpodusHKH B 1epPBOI
“yerBeptH XIX Beka. B janpuefimeM HaOmiogaercss craji BHHMaHHS
K 3TOMy pasfliesly 1ouBoBefenus. IDTOT NEPHOJ COBMAJLAET C MEePHOACM
BHIJAIOMUXCS HAYYHBIX JOCTHIKEHUH B o0N1aCTH XMMHH U (DH3HOJNOTHH
pacrenuii (pabotsl A. JI. JlaByasve, )K. B. Byccenro, H. T. Cocciopa,
10. JIubuxa u np.). PasBuTHe XMMHH COCOOCTBOBAJIO HEBHMJAHHBIM pa-
Hee ycrnexaM B o0JaCTH NPOMBILIEHHOCTH M CeJIhCKOrQ X03fHCTBa.
BrniepBrie Ha moJfX CTajid NPUMEHSATh XHMHUecKHe yAoOpenusi, pesko
MOBBLICHBIUHNE YPOXKAHHOCT CeIbCKOXO3HCTBEHHBIX KYJbTYP. Y OH3H-
OJIOTOB U XHMHKOB, KaK FOBOPHTCS, OT YCIHEXOB 3aKpyXKwjach [0JIOBa.
XHUMHIO CTajii cudTaTh BceHaykoi. Ilosiarasu, 4To ofina ona npusBana
paspeituThs BONPOC IJIOAOPOAMS MouBH. B 310 BpeMsi B MoCKOBCKOM
yuuBepcutere Kadeipy CesbCKOro Xo3sHCTBA BO3IVIABJSI 1IPEEMHHK
M. T. TlaBnopa Bhijaomuiics Mosiofoli npodeccop 51. A. JIunoBckuit
(1844—1846).

* M. I.II aBaos. Kypc cenbckoro xossiictsa. T. I (ITpegucaosue).
M., 1837, c1p. 11.
** M. I'ITaBaoB. Peup 0 no6yAHTENBHHX NPHYUHAX COBEPLIEHCTBO-
BaTb CebCKOE X039HCTBO B POCCHH NpenMymecTBeHHO Nepe APYFuMH OTPaCAAMH
HAPOJAHOH NPOMHIIIEHHOCTH M O MeCTax, CYHecTBeHHO K TOMY OTHOCAIEHXCH,
NpOH3HECEHHAasA B TOPKECTBEHHOM coGpannu VMnepatopckoro MockoBckoro YHu-
BepcuTeTa nwoaa 4 aua 1823 ropa.
#**%* Cm.: Tymopu JIsBu. OcHoBaHus 3emaefenbyeckodl xumuu. Maa.
Hmn. B3K, obm. CIIG., 1832 .
**#* Q. Schiibler. Grundsdtze der Agrik.- Chemie. Leipzig, 1830, B. II.
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Byiyuu elle MONOALIM YueHbIM, JIMHOBCKHI BO3BRICHJ CBOH rojoc
NPOTHB OXHOCTOPOHHELO YBJIEUEHHsI B CeJIbCKOM XO03fHCTBE XMMHEH.
On mucan: «Best Teopusi, Bee yuenue JIu6uxa oTHOCHTe/IBHO TPOU3BOAU-
TeJLHOCTH 3€MJAH COCTOUT B TOM, UTO OHA 3aBHCHUT OT KOJHUYECTBa H Kaue-
CTBa HAXOAALIMXCSA B Hell pa3HblX PACTBOPUMAIX HEOPTAHHUECKHUX COJICH>.
Jlu6ux «mepellies K focsiefiHell KpalHOCTH M CTall yTBepPXKAaTh, 4TO
3eMJIsi M HABO3Hl BOBCE [IOYTH HE COJCHCTBYIOT K YMHOXKEHHIO OPTaHH-
uyeCKOH MaTepHH, HaxXOJsIelcss B PaCTEHHsIX, & 3TO COBEPIIEHHO MPo-
THBOPEUYHT BCEM M3BEeCTHEHIIHM (PU3HONOIHUeCK UM HaOJIONeHHsAM, H elle
Gonee — BeKOBO# ombITHOCTH x03sieB». S1. A. JIunoBCcKuil cnpaseminBo
3aMeuaer: «XOTs COAM H JPyTHe MHUHEpaJbHHE BelileCTBa, pPas36pachl-
BaeMbie 10 MOJASIM, MOTYT 3HAYHTENBHO COJAEHCTBOBATb K BO3BLILICH HIO
NPOM3BOJAMTEJNBHOCTH IMOYB, HO OHH HENOCTATOUHH JJISi TOTO, YTOGHI
nponuTath Coboio pacrenusi, uroObl BHOJNHE YCIOBHTL HMX DPa3BHTHE;
HYKHO UToOH CBEPX TOTO MOYBa COfepKaja H3BECTHYIO MPHMeCh opra-
HUYeCKHX MaTepui, YyToGH oOHAa HAXOAHNAACh IOJ COOTBETCTBYIOILHM
BJUSIHHEM BHEIIHMX Jesttesied NPUPOABI, 8 HMEHHO: BO3AyXa, BOJB
u rternothi». M panee: «Kak pu cuaunach XMMHsI, HO OHa He MoTrJa
MPOHUKHYTb B TaMHy MJNOAOPOAMS MOYB, HE yCmena emje pasopBaTh
BCeX TeX 3aBeC, 33 KOTOPbIMH JalleKo OT HAC CKPHIBAETCSI HCTHHAY.
On pexomenayer: «IlogBepruyTb 3eMsi0 COOTBETCTBYIOHMIEMY IeHCTBHIO
BO3JyXa, BOABI, TEIJIOTH M HABO30B, T. € YMETb Pa3pHIXJMUTH ee, yAep-
KaTb B Hell HYXHYH JJisl PasBUTHS PaCTeHHUH BAAXKHOCTh, HATpeTb
H YAOOPDHTb ee — BOT NpeAMeT 3aHATHH 3eMiele]blla, BOT B YeM .
COCTOUT BeChb CEKpeT X03siHCTBa»*.

Kpuruka $1. A. JIuHOBCKOrO, HampaBJeHHast MPOTHB OJHOCTOPOH-
Hero ypJjeuenusi xuMuel Obila ry0OKO Hay4na M CrpaBeliMBa. IJTO
nousn Brocaefcreud u I0. JIu6ux. Korjga on BrepBhie MPUMEHHA MHHE-
panbHHeE yAoOpenHs, ypoxau CeJbCKOX03sHCTBeHHbIX KYAbTYp B ep-
MaHHMH BO3pOEJM B HeCKoNbko pa3. Kasajoch, Yto HaliieHo CpeicTBo
HEMpepHBHONO MX IOBHIUEHUS — CTOMT JHIUb YBEJHYMBATh HOPMBI
yro6penuii. OfHako ckopo mpuinio pasouapoBanue. Hopwbl yaoGpe-
HUH yBeJHUUHBANH, & ypoxkKal jajblle HE MOJHHUMAaNCH UM JaxKe majad.
Ilprupna 3Toro — 3abBeHye MOUBEHHOH (HU3MKH M MHKPOOUOJIOTHH.

U kak nu cTpaHHo, BO3POXKIEHUIO MHTepeca K (PM3MKe MOYBAHI CIIO-
cobcTBoBaiM MHKpoGHonord. B MHKpPOOHONOTHYECKHX HCCJIELOBaHHAX
Oblia 1MOKa3aHa HCKJIOUMTENbHASI POJb AN Pa3BUTHS MHKPOOPTaHH3-
MOB BOJHOTO, BO3AYLIHOFO M TeIJIOBOT'O PEXKHUMOB I0YB, a 3HAUMMOCThb
MHUKPOOHONIOTHYECKHX TPOLECCOB AJist MJIOLOPOAust MOYB 4eTKo 0003Ha-
yHnach yxe Torja.

B MoCKOBCKOM yHHBEpCHTETE CrelHanbHylo pabory mo ¢usuke
TI0YBHI B CBSI3H C ee 06paboTKoll BHIIOMHUA Npodeccop cebCKOTo X035 k-
CTBa, JOKTOD €CTeCTBEHHHIX HayK, aibioHKT Akajemur nayk H. M. )Ke-

* 5. AAJiunoBckuil. Kputuuecku#i pas6op mHenuit yueHHX 06 ycno-
BHSIX NJIOAOPOAHS 3€MJIH, ¢ MpUMeHeHHeM obuiero BHBojAa K 3emaegenuio. CII6.,
1846, cTp. 25, 84,94, 104,109, 113, 114.
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nesnoB. B ero pa6ote «Mcnnitanne B3KOCTH 110YB AMHAMOMETPHUECKUM
JIoMOM» BIlepBble npejJsiaraetcss npubop JJst OnpejesieHUst CONPOTHBJe-
HH# NOYB CAAaBJHBAaHHUIO H packjunuBanuo. «/lom» )Kenesnosa B mocue-
JyiouieM Gbll TOBTOPEH BO MHOTHX MPHOOPAX M B yCOBEPIIEHCTBOBaHHOM
BHJe NpuMensieTcst B GU3MKO-MeXaHHKe M0YBH 0 HACTOSIIEro BPeMeHH.

CyulecTBeHHBIM 3TanoM B DPasBHTHH arpodHsHKH cTaiM paGoTh
IByX HeMellkuxX yuenux. B 1864 r. lllymaxep (W. Schumacher) Boiny-
CTHJ TIE€PBYI0 KHHUIY, MOCBSALICHHYIO CIIeLHajibHO (PU3HKe [OYBhl,—
«Die Physik des Bodens». B 1878—1898 rr. Bosibuu (E. Wollny), sauu-
MaBIIHHCS YTAYONEHHBIMH HCCHeJOBAaHHAMH IO arpodusuke, H3AaBaj
cGopuUK TpyAoB no ¢usuke moussl —«Forschungen auf dem Gebiete
der Agricultur — Physiks.

Ponb ¢u3MKH B IJIOJOPOJMM MOYBH OTMeYaeT B 310 Bpemsi Kapa
Mapke. B nucbme K Duresnbey ot 25/111 1868 roga on nucan no noBoiy
gunrd Ppaasa: «BaxXHo XOpolieHBKO H3YYHTh HOBOE M HOBeliliee
0 3emiefieJuu. Pusuueckas 1KOJNA MPOTHBOCTOUT XUMUHECKOU»™.

B tpynax lllymaxepa u BosnbiM ONHMCHIBAIOTCS yiKe MOYTH Bee Gu3H-
yecKHe CBOHCTBa, KOTOPHIE MhI H3yuaeM M Tenepb. Ocobenno noppoGHo
onu ananusupytorca B «Forschungen auf dem Gebiete der Agriculiur —
Physik». Otu cO0PHHKH cTanu MeXAyHapoiubiMu. B HuX ny6auko-
BaJiM CBOM PabGoThl M MHOTHE PyCCKHE HCCJeNoBaTeNlH, B TOM YHCJE
B. P. BuabsiMc (0 MEXaHHYECKOM aHaJIH3e MOYB H AP.).

E. BoJibHH H ero yuUeHHKH [10Jib30BafuCh B OCHOBHOM aHaJ HTHYECK HM
meTtojoM. JleTasnbHO M3y4alluCh BOJAHBIE, BO3AYIIHLIE, TEIJIOBLIE H APY-
rHe CBOMCTBAa PasAHyYHBIX KOMIOHEHTOB MOuBH. Jasg nosHanHs Lenoro
(B panHHOM cJiydae NMOYBBE) HYXKHO 3HaTh CBOHCTBa €ro COCTaBJISTIOLIHX.
Bonbliast sacnyra Bosibu M ero y4eHHMKOB H COCTOMT B TOM, YTO OHH
NpoBesi OOMIMPHHIE aHAJUTHUECKHe PabOTHI M0 II03HAHHIO KOMIIOHEH-
TOB [10YBHI.

Onnako mkosia Bosnbhu nponopefblBalla M NPHHUHIMAJILHO OLIH-
Gounble nosioxeHusi. BoabHH monaraj, 4To CBOHCTBA CyMMB! YacTei
¥ 1eJjioro aJAuTHBHEL. ITouBy oH paccMaTpHBan He Kak eCTECTBEHHOMCTO-
pHYeckoe TeslO MPHPOAH, a KaK CMeChb pa3ninunnix coepmuenui. Ilo
Boabny, ecnn nepememats 50% rawmsel, 35% necka, 10% nepernos
1 5% M3BeCTH, TO NOJYYHUM yepHO3eM. BosibHHU CMelllMBal CyMMy M KOM-
miaekc. OH He MOHAJ, 4TOCY MM a —3TO CJAOXEHHE, a K O M-
NJeKC—B3aHMONPDOHUHKHOBenHue c o6pasoBatHm
eM HOBOTO.

Bropas npunnunuanbhas ominbka B paborax BosbHM M ero yuemu-
KOB — 3TO H3y4eHHMe (H3HYeCKHX CBOHCTB MOYBHI B o0pasiax ¢ paspy-
LIEHHOH CTPYKTYPOH, OTCeSIHHBIX CKBO3b CHTO. ECJIM 3T0 B H3BECTHOM
Mepe AOMyCTHMO AJisi ChIIyyHX MateDHasloB, KaK, HanpuMmep, jJis nepe-
BeBaeMhIX 1ECKOB, TOHENb3s ONpaBAaTh 3TOT METOJ, AJifl [IOYB CTPYKTY -
HBIX, 0O0JIafialoIMX B €CTECTBEHHOM HMX CJOXEHHMH COBCEM APy THMH
(H3HYeCKMMH CBOHCTBaMH, HEXeJiH B pacrbuienHoM cocTosinud. Ilou-

*K.Mapxkc u ®.3ureuxnnc Counnenus, tom X X1V, 1931, crp. 35.
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BeHHBIA mOpolIOK He OoJblle HAMOMHHAET MNPHPOIHYIO MOYBY, HeM
ApeBecHBIE ONMUNKH XuBoe JAepeBo. Ilosromy mpaB 6e1 B. P. Bunbsmc,
Korja HampasjeHue WIKoAbl BoJbnu OH Ha3BaJ HOPOLIKOBEAEHHEM.
Y mbl, oTMeyast moJoXKuTelbHOe B oOmupHEX paborax Boabum u ero
nocjefoBatesiefl, He JOJIKHBI 3a0bIBaTh, YTO 3TO HANpPABJIEHHE CHABHO
TpelMT MeXaHHIU3MOM. .

Hneu mixonst BoabHu MOAyuuiad MUpPOBoe pacmpocrpaneHdne. Oumu
npouukan u B Poccuio. Merogamu Bosbuu npu usyuenuu dusuueckux
CBOHCTB MOYB NMOMAL30BaJCA M TBopell Hauled Hayku B. B. [JokyuaeB
v ero yuenuku. Ho paGorass Ha mpocropaX YKpawumbi, H3bICKHBas
nytu GopbObl C 3aCyXOH, OHH HE MOIVIM HE BHJAETb HECOBEpIIEHCTBO
Meroia «mopoiikoBefenusis. B. B. JlokyuaeB BceMepHoe BHMMaHHE
obpaliaeT Ha CBOHCTBA MOYB B MX €CTeCTBEHHOM 3ajeraHuu. OH pe3ko
OTAHYAeT MPHPOAHYIO CTPYKTYDY YepHO3eMa OT PacClblJieHHOH MOYBHL
On ykaspBaeT: «B uepHOo3eMuoil mosoce Poccuu npekie BCEro HYXKHO
3a60THTBCA O BOCCTAHOBJEHHMH I€pBOHAYaJbHOH (PH3MKM MOYB BooOiie
H 3ePHHCTOA CTPYKTYPH HX B ocoGeHHOCTH»*.

«Pasymuee cOeperarb Ty BOAY, KOTOPYIO JalOT HaM aTMmocdepHbie
ocajkH, a AJs 3TOr0 HYXHO PeCcTaBpHpoBaTb, BO30OHOBHTH HNPHUPOLY
MOYB, KOJb OHA HCIOpYeHA HEyMeJbIMH DYyKaMHM, H Tenepb XxJeba crpa-
HalT ot 3acyxmn**.

Eme 6amxe mofoiesn K Bonpocam arpodu3sHKH COOCHOBATENb IOYBG-
Befenus npod. I1. A. Kocrsiges. OcobenHO MHOTO CAEJaHO UM B 06/1aCTH
CTPYKTYPH H 00paboTKH NMOYBH! B LeJfiX COXPAHEHHsl Bjar¥ B NOYBE
v obecrmeyennss B Hell 6aronpHsiTHLIX (HU3MYECKHX CBOHCTB.

I1. A. KocteueB, ucnonssyst paborst coBpemennukoB (ILnesunra
1 Bonbiin) M cBoM cOOCTBEHHbIE HCCJIEfOBaHHUS, BIepBbe CTPOTO HAYUHO
060CHOBAN POJIb OPTaHHYECKOTo BelecTBa B KATHOHA KaAblHA B CTPYK-
TYpoo6pa3oBanuy MoYB M Kadectse crpykrypol. On mucan: «B mousax,
YaCTHIH KOTOPHIX CBSI3aHBI MEPEerHOMHbIMHM COJNSIMH, KOMKH He paspy-
WAIOTC U OT AeHcTBHA 4yucTOH BOAbI*. OH YKa3biBajd, YTO TYMyC MOKET
TONBKO Pa3 aKTHBHO LEMEHTHPOBATb CTPYKTYPY MOYBBL: &...TyMycCO-
Bble COJIM MOCJie BBICBIXAHHMSA M paciblieHHsi B 3HAYHTEJBHOH CTeHeHH
TEPAIOT CNOCOOHOCTL LieMeHTaluuy™* **,

U3 Bcex ¢opM CTPYKTYpH!, KaK arPOHOMHYECKH LeHHy0, KocTerueB
BblfiesisieT KOMKOBATO-3ePHUCTYIO CTPYKTYPY, KaKOBYIO U clleflyer Co3ja-
BaTb B MAXOTHOM cjoe, uO0 «... B KOMKOBATYyIO MOYBY C GoJBLIOH Jer-
KOCTBIO MPOXOJAMT BO3AYX M BOAA, a AJIst JKHU3HH pacreHu# He Oe3pasnuy-
Ha Jerkoctb ofMena NMOYBEHHOTO BO3JyXa HA HOBBIA M JIETKOCTL NIpO-
MOKaHHsl 1MoYBpl A0 GONBIIOH TyOUHBIN® ***,

* B. B. lokyuaeB. O nouseHHHX 30Hax BOOONE H BepTHKaJbHHX
30Hax B ocoGennoct. B kH. «K yuennio o sonax npupoan». CI16., 1899, ctp. 18.
** B, B.Jl ok yua e B. Jleknuu 0 nousosejenun. [TonraBa. Dkonomuue-
ckoe Gopo IToarasckoro I'yGepHckoro semctsa. 1901, crp. 45.
##% JI. A, KocrTwueB. [Toyusosesenne. M.— JI., 1946, crp. 103, nepe-
H3ZaHHOe TIO OPHrHHaNy YyueGHuka, u3g. 1886—1887 rr., CII6.
*+#+% J]. A. Ko cTH ueB. IlousoBegenne. M.— J1., 1946, crp. 101.
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Cpesy MeTo/IoB BOCCO3/iaHHs CTPYKTYPH! MIOYBLI, HAPSIAY C H3BECTKO-
paHHeM H (QocdoputopanreM KHCAHX nouB, KocrthiueB ocobyic posib
OTBOAUT MHOTOJIETHHM TpPaBaM M MOTOMY HACTOMYHBO peKOMEHIYeT
TPABOMOJIbHBIE CeBo0OOPOTH, 4To B KoHue XIX B. Oplio BecbMa mpo-
TPeCcCHBHBIM /ISl CeibcKoro Xxo3skicTBa Poceuu.

TakuM obpasoM, B kouie XIX B. ¢pusuka nouss u3 sabopatopuil
fepexofuT B mose. DToMy ciocoGeTBOBain M OelcTBUsl — 3aCyXH,
nepuojuyecky nocturasune or Poccuu. OcobenHo XKecTokas 3acyxa,
a BeJesl 32 Hell W ToJIOA OXBaTH/H Cremuble palionsl Poccuu B 1891 roay.
TlepenoBue Jitof¥ M3 CPefibl PYCCKOH HAYYHOH HHTEJIMTEHIHH KHBO
OTKJIHKHYJHCE HA 9TO OeACTBHE U, IOMUMO BCAKHUX OJiaTOTBOPUTEBLHBEIX
¢6GOpOB B MOMBL3Y TOMOAAIOMINX, CTANH 3aJyMBIBAaTLCA Ha 4 C Yy U H O-
CTHIO 33aCYyXHU H 0 Mepax Oopebu ¢ Hell. OfHuMM U3 TepBhIX
B uucie TakuX Jioged Owmnu B. B. [dokyuaes, Il. A. Kocrnues,
A. A. Msmauneckuii, H. M. Cubupues. B 310 Bpems nof obmuM pyko-
BoZicTBOM JloKyuaeBa OpranM3sylOTcs ONHITHHe yyacrku: «Kamennas
crenb», «Beauko-Anagonbckubiy  «Ctapo6esbCKU .

BrxonuT B cBet Kaaccuueckuit Tpya B. B. Jokyuaepa «Hamu crenu
npexje u tenepb» (1892 r.). Hayunatorea yriy6nenHbie HCCAeLOBaHHS
BOAHOTO pexuMa mouB iora Poccuu. Ocobyio W3BeCTHOCTh NMPHOOpenH
pabotnt I1. A. Koctuuesa, I H. Bricoukoro B Besnko-AHazonbnckoM
necauuectee H A. A. Msmaunrpckoro B IlosntaBcko#l ryGepuuu*.

H. M. CubupueBbM npejsoxena kaaccudukanusi MoYB 1O MeXa-
HMYECKOMY cocTaBy, 0asupyouiasici Ha COOTHOLIEHHH B IoYBe «bu-
3yyecKoli» TAHHH U «pu3uueckoro» mecka **. Jra knaccubukaunus Ha
JleCSITHIeTHS BOLUIA B MMOYBEHHYIO NPAKTHKY M YUeGHHKH T0YBOBEJEHHU .

IT. A. KocthiueBriM paspaboTana cucreMa KyJabTypHOH oOGpaboTtku
MOYB: JIyIEHHEe CTepHH B LeJdX O6opbOB ¢ COPHOH PacTHTeJbHOCTBHIO
H COXPaHeHWs BJard B IouBe, TyOokas 3s0JeBasi BCHAlliKa, YHCTHIE
maphl sl MECTHOCTeH, CTPaJAIoMIKX OT 3acyXu (ocoOeHHO YepHHIH 1ap)
M ApYyTHE NPHEMEL.

A. A. MsmaunbckuM u I'. H. Briconkum BriepBre mpoBefieHbl Habumio-
Jenys Haj AMHAMUKOH BNAXKHOCTH B TiiyOokoM mpodulie Mo4BO-TPYHTA
M BBISICHEHHl OCHOBHBIE 32KOHOMEDHOCTH HElPOMEIBHOTO W IMOTYCKYJAP-
HOTO BOJHOTO pexuma nouB B creny. I'. H. Brconkum u I1. B. Oronkum
ocBellleHa THAPOJNOTHYECKAs pOJib JiecoB ***.

*II. A. Koctuues. O Goppbe ¢ 3acyxamu B uepHO3eMHOH o6JaacTu
nocpeAcTBOM 0GpaGoTKH moJiell 1 HaKoNJeHns Ha Hux cHera. CIIG., an. A, @. [les-
puena, 1893, crp. 1—80.

I'' H. B o co g k u fi. TEApONIOrHYecKre U reoGHONOrHUECKHE HaGMIOAEHHU
B Besuko-Anagoane. IloupoBenenne, 1899, Ne 3, crp. 165—182; IlousoBenenue,
1900, Ne 1, erp. 22—39.
A.A. Uamaunnnck u . Kak Bucoxsa nama crenb. 1893.
. A.A.M3maunancks#, Braxnocts nousw u rpyHTOBast Boja. IlosrtaBa,
894.
‘;3* H. M. Cu6u pn es. INousobegenne, Bun. 111, ota. 1V, CII6., 1901,
crp.  30.
P IN. B. Oronku#. I'pynToBHe BOAM, UX NPOHCXOXKJEHHE, XH3Hb
u pacnpegenenne. CIIG., 1905.
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Ipumenenre arpodusvyeckKUX MeTOAOB B MOJEBbIX paborax ocobeH-
HO fCHO I10KA3aJ0 HEeJOCTATKH «IOPOUIKOBEAEHMS» WIKOJIL BosibHH.
Henarorcsi nepBble NOMLITKM H3y4YeHHS (PU3HUECKUX CBOHCTB MOYBHI B
obpasnax ¢ HeHapylleHHOH CTPYKTypoH. [l 3TOoro KOHCTpYHpYOTCH
cnenuanbibie npubopbl—6ypet H. bypmauebckoro (1888), A. A. Us-
mauabckoro (1894), I1. Bapakosa (1903), M. Koneukoro (1914) u ap.

Hsydenne QusndecKuX CBONCTB IOYBHS, [PEHMYILECTBEHHO BOAHOTO
H TEelJIOBOro PeXHMMOB, NIPOYHO BOLNIo B NMporpaMMmy paGoT CyuIecTBO-
BaBLINX ¥ BHOBb OTKPBIBABLIMXCSL ONBITHBIX CcTaHuui — Ilograsckoii,
Onecckoti, Crapponosbsckoit, IlatunoBckodl, a mosxke Mockosekoil,
BesenuyKkckobi, CapaTtoBcKoH M JAp., ombITHBIX mosiefl — XepcoHckoro,
Honuckoro, Temupckoro, KpacHoKyTCKoro u Ap., a TakKXKe B NPOrpaMMbt
Kaenp 3emiefleJiUst U CEJIbCKOr0 XO3SIHCTBA CeJLCKOXO3SIHCTBEHHBIX
MHCTHTYTOB M YHHBEPCUTETOB.

B npepokTabprckuil nepuop naubosice Kpynueie paGoThl 10 XHMHH
¥ (Qusnke nousb! Obuin BoimoJinens npod. Ilerep6yprekoro yHusepeu-
tera I1. C. KoccoBnueM * u mo ¢usuke nouBb npod. A. P. Jlebene-
BBIM **.

Iocae Benukoit ORTA6PBCKOIH COUMANUCTHYECKOH PEBOJIOIMH ILEeH-
TpaMu pasBHTUA arpodusuku cranu Kadeipa obmero semiefenust
IletpoBckoit (HbiHe TuMHpA3eBCKoll) CebCKOX03HCTBEHHON aKajeMuH
(mox pyxoBoacTteoM npod. A. I'. JJosipeHko) ¥ OTAeN NOYBOBEJEHHS
MockoBcKoif 00/1aCTHOH CeNBCKOX035HCTBEHHON ONMBITHOH CTaHlMu (MOX
pykopoicteoM npod. B. B. I'emmepsnunra u H. A. Kauunckoro).

A. T. JofipeHKO U €ro yyeHHKH B JMHAMHYECKOM pa3pese M3yyasiu
KOMILJIEKC OCHOBHBIX (PU3MYECKHX CBONCTB M PEXKHMOB IMOYBH — BOJ-
HBIX, BO3AYIUHBIX, TENJIOBBIX, €€ CTPYKTYPH! U Ap. s H3ydennss 3THX
CBOHCTB M PeIKHMMOB B riojie U B nabopatopuu Obuia npejokena cepust
OPHTHHAJbHEIX NPHOOPOB ***,

H. A. KauunckuM Brieppuie Oblia 10Kasana M JioKasana HeobXoau-
MOCTh M3yyeHUs! BCeX (DM3HUECKHX CBOHCTB U PEKHMMOB MOYB CO CTPOTHM
yYeToM CBOACTB TIE€HEeTHYECKUX TODH30HTOB IOYB M TeOJIOTHUECKHX
nansiacropanuii. VM e npepsioxen psii MEeToJOB AJist u3yuenusi Qusn-
yeCKHX H GU3UKO-MEXaHHYeCKHX CBONCTB NMOUBHL

B nepHoil CTPOMTENBCTBa COBXO30B H KOJJIEKTHBH3ALHH CEJILCKOTO
X03sCTBAa pE3KO BO3pACTaeT CHPOC HA IOYBEHHBIE HCC/IENOBAHUSA.
Ilporpamma uccsiefiopanuii paciuupsiercs. Hapsifly ¢ Kaprorpaduyecku-
My pabGoramu Ttpebyercst yrayGnennass Xumuueckas M Gusuueckas
XapaKkTepUCTHKA I10YB.

B nponecce BhINoJHEHUs] KPYIHBIX TPOHU3BOACTBEHHHIX PaGoT BHIf-
BHJIMCH cabpie MeCTa Kak B [IpoTpaMMe arpodusnuecKux HecaeloBanui,
Tak ¥ B Merojax. HMsyuenne Qusnpueckux CBOHCTB B TAK HA3HIBAEMBIX

* [I. C. KoccoBuu Kparkufi kypc ofuiero nmouBoBefeHHS. 2-e uaf.
CIi6., 1916, crp. 220—242,
** A, @, Jle6epe s, Ilepessuxenne BOAB B NOYBaX M rpyHTax, 1917.
** Cm.: A, TI'. Josapenko. Mabpausole pa6orn K crathd. M. Mock.
sem. org., 1926—1926. T. I u II. M., 1927.
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o6pasuax Mmoys C HEHAPYIUEHHOH CTPYKTYpOH BO MHOIMX Caydasix
He YLOBNETBOPSIO MPOH3BOACTBO. Ecin panee Mbl TOBOPHJAM, HYTO
NOYBEHHbIE MOPOLIKM He Oosbilie COOTBETCTBYIOT MMOJIEBOH [OYBE, YEM
OMMJIKH JKHBOMY JepeBy, TO H BblpesaeMble /s HCCNeJOBaHUS H3 MOYBHI
Kycku ee ofbemoM B 100—200—500 cu3, Koneuno, He mepejaBany
BCeX CBOHCTB «KMBOI» mouBn. IlosToMy ObUIO BBLIIBHHYTO TpeGoBaHHE
usyyath (u3HyecKHe CBoOHCTB2, a TeM Oosiee (H3HYECKHE DPEeXHUMBI
[lOYBHI HE TOJADBKO B o0pasuax ¢ HeHapyuleHHOH CTPYKTypoH, HO H B
€CTECTBEHHOM 3afleraHdH IIoYB, B IIPOHM3BOACTBEHHOH oO6CTaHOBKE.

B nepuon Bennkofi Oreuecrsennofi BOHHBI (M3HMKa MOYBHI, KakK
# MOYBOBEJEHHE B UEJOM, MePeKaodajiCch Ha OOOPOHHYIO TEMaTHKY.
Hoswuiit pacuser mousosefieHust, @ B €ro cocrase ¥ PU3KMKK MOUBHI OTHO-
CHTCSL K NIEPHOJY BOCCTAHOBJEHUS HAPOAHOIO X03fHCTBA, paspyllieHHo-
ro BOHHOH, M K COBPEMEHHOMY IMEPHOLY I[€peXoja OT ConuajHusMa
K KOMMYyHH3My B HameH crpase. .

Opranusylorcst MHOTMOUHC/EHHBIE IKCHEJHIMNH ¢ 00s13aTe/IbHBIM y4a-
cTveM arpodM3uKOB B UeJiX OCyllleHHst 3a00/0YeHHBIX MPOCTPAHCTB
U OCBOEHHS OOJOT, OpOILIECHHS 3aCYULIMBHIX TeppPUTOPHH, BbPpabGOTKH
Haubosee COBepiIEHHOH arPOTeXHUKH CeJIbCKOXO03SHCTBEHHHIX KYABTYD,
Mep 60pbOhl ¢ 3po3uell mMOYB, MPOABHIKEHHS 3eMilefie/iusi Ha CeBep
u Ap. Jas ocymecTsaenust 3TuxX paboT HYXHB MHOPOUHCJEHHBIE Kajph
IOYBOBEJIOB-arpoPU3UKOB, MO3TOMY B YHHBEDPCHTETaX, CeJbCKOXO3siH-
CTBEHHBIX, JeCHHX H MEJHOPATHBHHIX BY3aX BBOASTCS KypChl arpodu-
3uku. B MoCKOBCKOM yHHBEpCHTETE OPraHH3Yercsi crenyaibHas Kade-
Ipa busuky u Mesvopauuy noys (1943). B kpynmuefmux uncruryrax —
IMousennom uM. B. B. Jlokyuaesa, Arpopusngeckom uM. A. ®. Hodde,
BcecoosnoM HHCTHTYTe yA0OpeHHi, arPOTEXHHKH H arpoloYBOBEJEHHA
M. K. K. T'egpoiina opranusosaHb! ClienyajibHble Ja6opaTopuH HIH
CeKTopb! (PM3UKH [OUYBHL

Conep:xkanue pabor mo arpodusuke 3HAYUTENABLHO PaCIIMPHIOCE.
Hapszay ¢ MexanuyeckuM, MEHKPOArperaTHbiM U CTPYKTYPHHIM COCTaBOM
110YB, BOJHBIMH, BO3AYIUHBIMH ¥ TEIIOBLIMHM CBOHCTBAMH H PeKUMaMH,
fonbilioe BHHUMaHHe NPHBAEKAIOT (PU3MKO-MEXaHHMYECKHE H TeXHOJIO-
ruyeckue CBOHCTBZ IIOYB, 3JeKTpPUUECKHe, eCTeCTBeHHast pajHo-
aKTHBHOCTbD.

Pacminpenue cofepxanust QusuKH mMoys MoTpe6oBaso paciliUpeHHst
1 YCOBEPUICHCTBOBaHHSI METOOB paloT C UCMOJb3OBAHHEM JOCTHIKEHHH
COBPeMeHHOH TeopeTHYeCKOH MeXaHHUKH, PU3HKH U XUMHH, COBpeMeHHOH
annapaTypnl: PeHTTeHOCTPYKTYPHOIO, CHEKTPaJbHOIO ¥ TePMHYECKOTO
aHaJHM30B, alnaparypel U MeToJOB AJst paboThl C MEUEHHIMH aTOMaMH,
C 3JIEKTPOHHBIM MHKPOCKOIIOM, KaMepaMH HCKYCCTBEHHHIX TeMmeparyp,
€ THApOmNollaikaMH, a3poJMHAMHYECKHMH TPyOaMu H T. [.

Bo Muoro pas Bbipocan kajapwt arpodusukoB Coiwsa. I[Hupokyio
H3BECTHOCTb, TEOPETHYECKYIO M MPAKTHYECKYIO 3HAYMMOCTH MOJYYHJIH
HccnesoBanns B obnactu arpodusukn A. @. JleGenena, I1. M. Augpua-
Hoea, A. A. Poje, ©. E. Koasicera, M. K. Meawurkosoii, A. @. Ba-
JUOHHMHOM ¥ Ap. — MO Bompocam nousennoll Baaru; B. P. Buabamca,

2* 19



K. K. T'egpotina, C. A. 3axaposa, A. . Twnura, H. WM. CassuHoBa,
U. H. Awxtunopa-Kapartaesa, Il. B. Bepmuuuna, WM. B. PepyTa —
mo BompocaM CTpyKrypel mousbl; B. Il. Iopsukmma, M. X. Ilury-
aesckoro, H. B. Mlyukuna u ap.— nmo BompocaMm ¢(H3HKO-MeXaHHKH
MOYBHI ¥ MHOTHe Apyrue paGoThl 0 pasHbIM pasfenaM arpodu3HKH.
INoapoGHee Mbl KOCHEMCS MX B CHEIlMANbHBIX IVIaBaX HACTOSILEro Tpyia.

T'loBcenneBHoe yyacTue mouBoBeA0B—(H3HKOB-MeJHOPaTOPOB B pa3pe-
INEHHH LIHPOKHX MPOM3BOACTBEHHHIX 3aJay, KaK MOKOPEHHe MyCThiHb,
oCBoeHHE 3aCOJIOYEHHBIX TEPPUTOPHH, HCIONBL30BAHHE MOJIHMMEPOB AJSt
HCKYCCTBEHHOTO OCTPYKTYPHBAaHUSI H MeJHOPalMu [OYB, BhipaGoTKa
IPHEMOB AarpOTeXHHKH B CBSI3H CO CKOPOCTHOH Bcmaiukoil, GopbOa
¢ 3po3uel, HCIOoNb30BaHHUe JICKTPHUYECTBA JJIsi PACCOJIEHHst TTOYB M AP.,
MO3BOJIMT NPOBEPUTh TEOPETHYECKHE OCHOBBI arpodu3MKM M METOHH!
arpou3N9eCKHX HCCNENOBaHHH H CAenaTh OGOGUIeHHS JJisi MOAHSTHS
(GH3MKH MOYBH HA HOBYIO, TEOPETHYECKH BBHICIIYIO CTYMEHb.

B 3aBeplienue 370l TyiaBb! OTMETHM, YTO 33 HCTEKIIee BpeMsi (U3HKa
fIOYBH! yCIElHO PasBUBajach U B Psiie 3apyOexkHHIX cTpau. B Aurniun
Ha PoraMcreickol ombiTHOH craHmuu B 1913 r. GbI OTKPHIT Chellnalib-
ubifi orfen Gusuku mous. B CIIA B psiie YHHBEpCHTETOB OTKPBITH Ka-
beApb! 1 1abopaToOpHH 110 3TOk cneltnanbioctH. 1o pasnuunbM pasgenam
thu3MKY TIOYB PasBepHYTH WM pacluupsiiorcst pabornt B Hnouuu, IAP
u OPI', Apcrpuu, Ppaunwun, llseiinapuun, Isenun, Kurae, Uugnu,
IMTakucraue, IOrocnaBun, Beurpun, YexocnoBakuu, IToabie, Pymbmuy,
QuHASHAMY ¥ B JIPYyrux crpadax. ViMena yueHBIX-mouBOBEJOB M3 pas-
HBIX CTPaH, MPSIMO MJIM KOCBEHHO CIOCOGCTBOBABIINX PA3BHUTHIO (DH3UKH
MOYBHl, NPHOGPENH MeXJAyHapoAHYIO H3BecTHocTh. 10 PogfeBalibi,
Mutuepnux, penbepr, Parenep, Kybuea, Suepr, Lyukep — B OPT
u [JAP; Kun, Pobunson, Peccen, Cpen Ojen, Ckodunng, Ieiinec —
B Anrnuy; Bpumxmen, lapauep, Byxkunxam, Tauuep, Besep, Puuapac,
Bbyiiskoe, Kupkxam — B CIUA; Hapcu, Hemoned, Yaeu, XeHun —
Bo ®pannuun; Burhep — B IlBelinapun; Arrepbepr, Marrcon — B Llse-
nuu; Mapwann — B Ascrpaiuu; Ilypu — B Muagun u Ilakucrane;
Komeukuit 1 Hopak — B Uexocaopakun; Kupuna —B Pymbmny; Cre-
6yt — B IOrocnaBun; Mycepopnu, JloGxanckuii — B ITlosnbiwe; 3ur-
moug — B Benrpuu; Cekepa — B ABCTpHM M MHOTHe IpyTHE.

3a py0OexoM BHIMyleH B cBeT psifi MoHorpaduii mo Qu3uKe MOYBHL.
Cpean Hux:

1. Handbuch der Bodenlehre, Herausgegeben von Dr. E. Blanck,
Sechster Band; Die physikalische Beschaffenheit des Bodens. Berlin
1930.

2. Bernard A. Keen — The physical properties of the soil (¢pusuxa
noyesl). London. New-York. Toronto, 1931. (PabGora mepeBejena
Ha PYCCKHH S3BIK).

3. Gessner Hermann — Die Schlimmanalyse. Leipzig, 1931,

4. Vageler P.— Der Kationen und Wasserhaushalt des Mineralbo-
dens. Berlin, 1932. Pycckoe wusnanue — Cenbxosrus, Mocksa, 1938.
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5. Puri A. N. D. Siph D.— Soils, Their physics and chemistry.
N.-Y:, 1949.

6. Baver L. D.— Soil physics, New-York, 1940, 1948, 1956.

ItH paboThl, K&K H PHAL APYIHX, C HEKOTOPHIMH KPHUTHYECKHUMH
3aMeyaHUsIMH GYAyT HCIONb30BAHBI HAMH MPH JaJibHellileM H3JA0KEeHHH
Kypca. :
®usuka No4YBbl KaK OJHMH H3 BaXKHEHIUHX pa3/ie/IoB IIOYBOEEAEHHS
noayuunia NpHU3HaHHe B MEXAyHapolHoH Hayke. B Mexaywapopmoil
acconuaunn nousosefoB (MOII) ¢usuka mouBw npeicrtasJieHa nepBoi
komuccuel. Joknaasl 91olf KOMHCCHH HAa MeXAYHapOJHBIX KOHrpeccax
MOYBOBEJIOB 3aHUMAIOT OIHO M3 BeAyIIMX Mect *.

Kypc ¢usuku 1nous B HaCTosiiee BpeMsi BKJAOYAeT ClelyIomue pasje-
Jibl: MeXaHHUeCKHE ¥ MEKPoarperaTHblil COCTaB MOYBHI, YAeNbHbIE Beca,
CKBaXHOCTh HJIK [IOPO3HOCTb MIOYB, YYCHHE O MOYBEHHOH MOBEPXHOCTH
¥ T0BEPXHOCTHOH [TOYBEHHOH SHEPIrHH, CTPYKTYpPa MOYBH, HOPMEI BO/bE
B 1104YBe, BOJAHBIE CBOACTBA M pPEKHMBI 10YB, BO3JAYyLIHBE CBOHCTBA
¥ BO3JYIIHbIA DEXHM IOYB, TElJIOBbie CBONMCTBA H TeJIOBbIE DPEeXKHMEI
[I0YB, 3JE€KTPOEMKOCTb U 3JEKTPOINPOBOJHOCTH IIOYB, PalMOaKTHBHBIE
CBONCTBA IIOYBbI, (PU3MKO-MeXaHHWYeCKHe CBOHCTBa (TBepAOCTh, KO03(-
(UL MeHTB] TPEHUS, JHIIKOCTh, BA3KOCTD, MAACTHYHOCTb, HaGyXaeMoCTh,
CIBHT, ycajKa), AMHAMHKA (DU3MYECKHX CBOHCTB MOYBHI.

B takoii noc/ie0BaTeIbHOCTH Mbl H PACCMOTPHM 3TH CBOHCTBA M OTYa-
CTH PEXHUMBI MOYBBI, KPaTKo ofofmiasi oTeyeCTBeHHBIE H 3apyOGexHble
HCCJIeOBAHHUS 10 3TOMY Pasfiesy IOYBOBEJCHHS.

* H . A. Kauuucxku #i. Pusnka nousn B paborax VII Mexaynapoaunoro
KOHrpecca mo4BOBesioB. BectH. MockB. yH-ta, 1961, Ne 3, crp. 41—72.

H. A. Kasurckufi. O paGorax VIII MexayHapoaHoro Komrpecca mOYBO-
BefoB. Becr. Mocks. yu-ta, 1965, Ne 2.
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FNABA BTOPAA

MEXAHUMECKUA M MHKPOAI'PErATHbBI
 COCTABDI ITOYBbI

Mexanuyeckuil M MuKpoarperatHbil COCTABBl SBJISAIOTCS OJHUMH
H3 TVIaBHEMIIMX NoKasaTesJell NpH XapaKTeDPHCTHKE INOYB M TPYHTOB
B mojie ¥ B naGopatopHu. B COOTBETCTBHM C 3THM MEXaHHYeCKHH aHa-
JIH3 — CaMblil pacnpoCcTpPaHeHHLIH H3 aHA/H30B B [I0YBEHHOH H  IPyH-
TOBEAYECKOH npaKTuKe. [JJanHoe 00CTOsITeNbCTBO AUKTY €T HeoOX0HMOCTD
BLIpabOTKH COIVIAaCOBaHHOH METOJMKH aHa/lu3a u Kiaccuduxaunuy nods.
B nporuBHOM Cilyuae HCKJIIO4aeTCsI BO3MOXKHOCTD COMOCTABJICHHS HCCUIe-
JIOBAaHHH pa3UYHBIX 4BTOROB, 4 TaKXKe CoOCTaBjeHusd o0000LIArONIUX
CBOJOK IO 3TOMY BONpOCY, HEOOXOAUMHIX B NOYBOBEJAEHUHH, TI'eOJOTHH,
reorpaguu, TPYHTOBEJEHHH H APYTHX AHCUHIJIHHAX.

Ocob6ento GosbliHe pas3anyus HAOJIOJAIOTCS B MeToJlaxX NOJATOTOBKH
MOUB K aHA/Nu3y, a TakkKe B TEXHUKE pasjieleHusl MEXaHHYecKuX aje-
MEHTOB X MHKDOArperaToB NMOYBBl, 4TO MPENATCTBYET HCHO/b30BAHHIO
OPH XapaKrepucTuke NoYB eAuHOH KaIacCH(HKALLMOHHOX IUKaJbl,

CrpeMsiCb yCTpPaHuTh O3HAYEHHBIE HEJOCTATKH, MBl JAeM KPHTH-
yeckuil pas6op mawmbosiee usBectHhiXx B CCCP u 3a pyGemkoM MeTOZOB
MeXaHHYeCKOI'0 M MHKpOAarperaTHoro aHaJqi3oB NOYBbI M Tpefiaraem
PS yTOYHEHHH K paHee onyOiMKOBAaHHBIM HaMy PeKOMEHJAUHUSIM IO
TeXHHUKE aHa/M3a ¥ KjacCH(DHKauuy NOYB MO MeXaHWYeCKOMY COCTaBY.

OcraHoBuMCsl JIMIIb HA TeX MeToJaX, KOTOpbie SBJASIIOTCS JIOTH-
YeCKMMH 3BeHbsIMH B pa3BUTHH ONHCHIBAEMOrO BOTpOCAa WJH COXpa-
HWIH TeOpPETHYECKYI0O M NpPaKTHYECKYIO 3HAYHMOCTb B IOYBOBEJECHHH
¥ arpoHOMHM Ha Cerojs.

OrpanuupBaeM TaKxke CBOIO 33/]ady XapaKTepUCTHKOH B aHaju3e
MeXaHuYeCKuX (Qpakuuil nouBbl OT KAMEHHCTOH ee YacTu Jo ul1a B CyM-
MApHOM €0 [OHUMAHHM, HE OCTAHABJIMBAasICh JeTalbHO Ha CBOHCTBax
KOJLIOUAOB *.

B Kuure, Hapsjy Co CBOAKOH JiHTepPaTypPHBIX JAHHBIX, NPUBOAATCS
HOBBIE MaTepuaJjibi, NOJYYEHHBbIE 32 NOCJAENHee JecsaTuierHe B sabopa-
Topusix QH3UKH U TexHoJjoruu nous IlouBenHoro uHCTHTYTa AKajeMuu

* VuenHe 0 KoJJIORJaX MOYBH ABJAsAETCH pasfeloM He nouBeHHOA (H3HKH,
a2 GUBAKO-XHMHH H KOJJOHUAHOA XHMMHH IOYBH.
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nayk CCCP u Kadenpnt Puspky u Mennopalmy [o4B MOCKOBCKOrO
roCyJapCTBEHHOTO YHHBEPCHTeTa *.

TlocsenoBaresibno paccmaTprBaeM C/IEAYIONiMEe BOMPOCH: a) Mpo-
HCXOXKJAEHHE, CBOHCTBA M KJAaCCHQHKAUHS MEXaHHUeCKHX 3JIEMEHTOB
nouBbl; 6) MOATOTOBKA NMOYBH K MEXAaHWUECKOMY H MMKDPOarperaTHOMY
aHa/M¥3aM; B) TeXHHKa MeXaHHYECKOTO M MHKPOArperaTHOTO aHa/IH30B;
r) kjaaCCHHKalusl MOYB 1O MeXaHHYECKOMY COCTaBY; A) odopmiieHHe
JaHHHX MEXaHHUeCKOTO aHa/jii3a TOYBL;; €) HeoOXoAuMas TOYHOCTD
paboTH NpH MeXaHMUECKOM aHa/lH3€ MOYBH; 3K) OOHHTHPOBKA IIOYB
N0 MeXaHHYECKOMY COCTaBY.

Bo Bcex cayyasX MexaHWUeCKHH COCTaB TOYBH, KaK H BCe JApyTHe
¢H3HYeCKiie ee CBONACTBA, JOJKEH H3ydaTbCsl B CTPOTOH NpHYPOUYEHHO-
CTH K TEHETHYeCKHM TOPH3OHTAM INOYBHI, HJH K XapaKTepy TIeosioTH-
yeCKHX HariacToBaHHH.

MEXAHHWYECKHE 3JIEMEHTBI HOYBbl M MUKPOATPETATbI

B nouBenHofl uTepaType AaeTcsl pAJ, onpeeieHH 0 MEXaHHIECKOM
anemenTe nouel. K. K. Tefpofin, OTHOCHT K MeXaHHYECKHM 3JieMeH-
TaM  <«OTJENbHHIE MUKPO-, YJbTPa- H aMHKpPOKpucTasauKn» (1926).
A. . Tionun (1936, 1950) u cornacuo ¢ uuMm M. H. Antunor-Kaparaes
(1945) cupTaloT TAKOBLIMH Wa CTHIOH (MaCTHLY), BCe 3J e
MEHTH KOTOPHX HAXOAATCA B XHMHUECKOH B3a-
nMocBa3u. A. A. Poge (1931) BBoaur ofs3arenbHoe YC/IOBHE,
yrobLiBCe YaCTiH MEXAaHHUYECKOTO 3JeMeHTa IpH-
HajJaexanan K OAHOH KpDHCTaJdJauYeCKOHd pe-
ueTKe. B nocnennee noHaTHe HeoOXOANMO BHECTH JiBa YTOUHEHHS.
TlepBoe cBozuTCs K 3aMeuaHHIO, YTO MeXaHHYECKHE 3JIEMEHTHI TOYBHI
MOTYT OHITH HE TOILKO KPHCTANIHYECKHMH, HO H aMOP(QHBIMH, HAMpPH-
mep, SiO,, rufpaTH OKHCeH KeJe3a, YaCTHYKH TOTO WJM APYTOro opra-
HHYECKOTO BellleCTBA B TIOUBE, 4 TaKKe OpPraHO-MHHEPaJbHBIX COEJH-
Hennfl (rymaroB). B sToM ciyyae MOHSITHE MEXaHHUECKOTO 3JIEMEHTA
TouHee omnpefensercs no Tionuny # AnrunoBy-Kaparaesy. Bropoe
3aMeUaHne CBf3aHO C Ha/IMYHeM B TIOYBE MeXaHHUYECKHX 3JIEMEHTOB,
npelcTaBJasIONuX co00A JacTHUK# (OCKONKH) HE MHHEpaJia, a ClIOXKHOHK
niopojipl. B 2TOM Ciiyuae (HanpuMep, B TPaHHTE) MHL Gy IeM HMETH B OJIHOM
MEXaHHYECKOM 3JIeMEHTE COYETaHHE HECKOIbKHX KPHCTAITHIECKHX peflle-
TOK, MEXaHHYeCKH VJepXKHBAIOMHXCA B OAHOM Kycke. CumuraeM BO3-
MOXKHBIM 0600LIHTE IPEAJIOKEHHEIE OnpefieNieHnsl B ceayomell hopmy-
JHPOBKE: 100 MEXQHUYECKUM SACMEHMOM no4Yesl CAeOYem NOHUMAMb
060C00AeHHbIE KYCKW, KYcodKky (OCKOAKU) nOpod u MUHEpAos, a Makxsce
amopproix coedunenuli 6 nodse, 6ce 3dieMeHmol KOmMOpuix (NnocreOHUX)
HOXO0AMCA 8 XUMUMECKOL 83QUMOCEA3U.

* HccnefoBanns BHNONHANHCH aBTOPOM H NOJ ero pykosofcrsoM E. K. Ko-
aepunoii, A. ®. Makaposoifi, B. E. Kopenesckoii, E. H. [Inaroso#, P. C. ITotpas-
soeofi, A. WU. JluuManosoii, A. JI. BopouunuMm u So Csaup-JIsn.
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NPOUCXO)KXAEHHE MEXAHMYECKHMX 3JIEMEHTOB TOYBbI

B nouse npuCYTCTBYIOT MeXaHHYECKHE 3/1eMEHTH TPeX THUIIOB: MHHE-
pajibHble, OpraHHYeCKHe M OpraHO-MHHepaJbHble. IlepBoe mecro mno
KOJIHYECTBY (32 HCKJIOYEHHEM TOP(SHBIX IIOUB) 3aHUMAIOT MHHEPa/b-
Hble MeXaHHYeCKHe 3j1eMeHThl, BTOpOoe — TyMaTel H Tperbe — CBOGOJ-
Hble OpraHHYeCKHE KHCJIOTHI M MNOJYPa3JIOKHUBIIHECS OpraHHYeCKHE
OCTaTKH.

Bce mexanpuecKue sj1eMeHTH IIOYBEI HPOH3OHLIH B pe3yJibTaTe
BHIBETPHBAHHSA HCXOJHBIX TOPHBIX NMOPOA ((PH3HYECKOrO, XHMHUECKOTO,
(pH3UKO-X HMUYECKOrO M GHOIOTHYECKOr0), a TaKKe KaK CJEJCTBHE
BTOPHYHBIX peakUMH Npu B3apMOJEHCTBHH HpPOAYKTOB BbIBETpHBaHHS
1 Guosorpuecknx npoueccos B nouse. Ilponeccsl, npusogsmue k o6pa-
30BaHHI0 MEXaHHYECKHX 3/JeMeHTOB B [10YBE, POTEKAIOT OJHOBPEMEHHO,
HO POJb HX Ha pasjH4UHBIX (a3aX oOpa3oBaHHSA MEeXaHHUECKHX 3J1eMeH-
TOB — MHUHEpaJbHbIX, OpTaHHYeCKHX H OpPraHO-MUMHEPaJbHbIX — Hepas-
HOLLEHHa.

Tlpp oOpasoBanin MU HepaNbHHX MEXaHHUYECKHX
3J€eMeHTOB Ha IepBbX CTafusaXx ApoOienus Nopoinl, obsafaroieil
CPaBHHTEILHO MasOfl abCOMIOTHOH ¥ OTHOCHTEIBLHOH MOBEPXHOCTDLIO,
npeBanupyer ¢usnuueckoe ¥ OGHOJOTHYECKOe BHIBETPHBAHHUE NOJ, BJHSA-
HHEM CMEHHBIX TEMIIepaTyp, MeXaHHYeCKOTO BO3JAEHCTBUSI BOIHI, BeTpa,
KOPHEBBIX CHCTeM pacTeHH, MXOB, JHLIafiHHKOB, Oakrepuii. Ha sroit
cTaJuy BuIBeTPHBAHMS IIOPOJa pacnafaerTcs Ha KYCKH IOpOAH ke (KaM-
HH), IOTOM Ha COCTaBJAIOIlHe ee MHHepaJbl H OPOAYKTH HX H3MEHEHHS.

Tlo mepe apoGaenus, yBenyueHns HOBEPXHOCTH U CBOOOAHON NOBEPX-
HOCTHOH 3HEpTHM NHPOJYKTOB BhIBETPUBaHHA IPOTPECCHBHO BO3pacTaer
posb GHOJOrHYeCKOTO (PaKTOpa H XHMHYECKHX NPOUECCOB: pacTBOpEHHe
Haubosee HOJATIHBRIX 3J1€MEHTOB, OKHCJIEHHE HJ1H BOCCTAHOBJEHHE HX,
BLIHOC pacTBOPUMBIX MPOCTHIX H CJOXKHBIX COJedl, B3auMOAeHCTBHE
BLICBOOOZHBIINXCA YacTeH ¢ 06pa30BaHHEM HOBBIX COEAHHEHHH, HOBBIX
MUHEpaJiOB, OKHM(JIOB, BTODHUHBIX aJioMO- H (eppOCHIHKAaTOB H Ap.

o uccaejoBanusaM B. P. Bunbsamca (1895), kamenncras 4acTb
noyB (>3 mam) OOBIYHO COCTOMT H3 KYCKOB NMOPOAH! (FpaHuT, nopdupur
H Jp.) 4 OCKOJIKOB KPYIHO3EPHHCTHIX MHHEpaJoB. B necuansix ¢pakuy-
X TakK¥e BCTPEYAlOTCs KYCOYKH IOpOAHI, HO Ipeobiajatomiell 4acThio
ABJSIOTCS MHHepasibl — NPOAYKTH pacnaja HCXOHHbIX HOpPOA: KBapll,
HOJIEBLIE IINaTHl, CJIOABI, poroBasg oOMaHKa H Ap.

Ilo mepe ppoGieHHs mMecuaHBIX 3€peH AO Pa3MEpOB MEJKOTO IecKa
BO3pAcTaloT alCO/MIOTHAs M yJenbHas MOBEPXHOCTH NeCKa, a 3HAaYuT
u chepa Bo3ZeHCTSHA HA TBepAyio a3y rouswl BOAH, BO3AyXa H Ouoso-
ruyeckux (aKTOPOB; B COCTaBe IieCKa ocraioTcs Haubosee CTOHKHe
K XHMHUECKOMY BbIBETDHBAHHIO MHHEDa/bl, IVIaBHBIM 00pasoM KBapll,
TOTJa KaK MeHee CTOliKHe (1oseBble MNaThl, CJAb H Ap,.) pacnauaﬁcb
AaioT Marepual s, 0OpasoBaHHS NBUIH H HJIOB.

B kpynxoii ety (0,05-—0,01 ma) einie B 3HAUHTESBHOM KOMHUCCTEE
npucyrcreyer kBapu. B cpenuel mein (0,01—0,005 mm), o6pasosan-
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HOH H3 KHCJBIX [OPOJ, KOJHUECTBO KBaplla Pe3KO COKpallaercs, yCry-
nas MeCTo aMOp(pHOH KpeMHeKHCIOTe, TuApaTaM ee H Ge3BOAHBIM (op-
maM. Menkas oowib (0,005—0,001 mm) mo cocraBy siBasiercsi nepe-
XOAHOH K HJIaM, B KOTOPHIX cocpelloToyeHa GOJIbilasl 4acTh MPOJYKTOB
XHMHYECKOTO H OHOJIOTHYECKOrO BHLIBETPHBAHHS: THAPOC/IONLI, OKHCJIbI
JKejiesa, aJIOMHHHSA, MapraHua H ruipatsl HX, KaOAHHMT, docdaTsl,,
TYMYCOBBIE BelIeCTBAa, KapOoHaThl KaJblusi (B KapOOHATHBIX MOYBaX)
H Ap.

Ananoryunnifi mpouecc oOpas’OBaHHS MHHEPaJbHEIX MeXaHHYECKHX
3JIECMEHTOB IPH BHIBETPHBAHMH FOPHBIX NOPOJ, OTMEYAIOT B CBOHX HCCJe-
nosanusax K. . T'munka (1906), B. B. lloanmos (1934), A. A. Poje
(1938), E. . Kouepuna (1954), A. J1. Bopouun (1958), Slo Caub-JIsn
(1960), A. W. Jlnumanosa (1962), nofuepxuBasi, OfHAKO, YTO pasilyuy-
HBIM TIOYBaM CBOHCTBeH W pas/iuuHbll MHHEPAJOrHYeCKMH COCTaB HX
MEXaHHYeCKHX 3/JIEMEHTOB. DTO MPOHCTEKAeT «He TOABKO B CHJY TOro,
4TO OHH 00pa30Ba/IUCh U3 PA3/iIHYHBIX FOPHBIX [IOPOJ,, HO H B CUJY TOrO,
YTO MOPOJbl ITH BHIBETPHBAJAHCH [PH PA3/JHYHLIX BHEIUHHX YC/IOBHSXY
(Tnunka, 1906). Ilo naHHBEIM HepeduCc/IeHHEIX ABTOPOB, KBapl, M IOJe-
Bble HInaThl (B OCHOBHOM KHCAble MJarHOKJAaskl M Kalu-HaTPOBHE
HoJeBble IMNaTel) COCPEHOTOUeHB! NPEHMYIRECTBEHHO BO (paKUnuax
> 0,005 mm, a cmonut Bo dpakuuax 0,001 —0,005 mm.

B nocienHne JeCATHISTHSI, B CBA3H C pa3spabOTKOH HOBBIX MeTOJOB
HCCAEJ0BaHHSA, YIAYOJeHHOMY MHHEPAJOTHYECKOMY AaHalu3y MOABEP-
THyTa WJpcras, a B ee COCTaBe — KOMJIOMAHAA YacTb 1MO4YB. B Hauled
CTpaHe 3TOMYy Borpocy 6oabiioe BuuMmanHe yienexo A. E. ®epcmanom
(1914, 1934, 1937), Il. A. 3emsaruenckum (1935, 1938), U. H. Anrtu-
noBriM-Kaparaeswim (1945), U. II. Cepneuxum (1938, 1948),H. U. I'op-
6yuoBuM g ap. H. H. Top6ynos, ucnonbsys B pabore MeTOnl peHTre-
HOorpabHuecKui, TepMHUYECKHH M 3JeKTPOHHOMMKDOCKOMHYECKHH, JaJ
XapaKTepHCTHKY MHHEepaJOrHYecKOro COCTaBa HJAHCTOH (pakuuu pas-
Juunnix nouBeHgniX THOOB CCCP. Ilo ero jpanubiM * «waubonee pac-
npocTpaneHsl MHHEPAJbl MOHTOMOPHJJIOHHTOBOH TIPYIIIBL (MOHTMOPHJI-
JIOHHT, Gefile/lVIUT, HOHTPOHHUT), KAOJHHHTOBOH rIpynnbl (KOAJHHHUT,
rajanyasuTt), THAPOCTIOJMCTON rpynnsl (WIJAHT), MHHepadbl MNOJdYTOp-
HBIX OKUCJIOB (6EMMT, PHApPaprHJlJIHT, TeTHT, I'eMATHT), a TaKxe aMopd-
HHlE BelllecTBa (aly1odaH, KPEMHEKHCJIOTA, ONajl, MHAPaTH OKHCeR kene-
3a ¥ aMiOMHHHS, OPTraHHYeCKHe H OpraHO-MHHepaJIbHHIE BellleCTBa)»
(1956). I1puBoauM cBORHYIO TabauLy H3 nocheanel padorsl H. M. Top6y-
HOBa, JII00€3HO MpeJloCTaB/AeHHOA Ham aBTopoM (Tabu. 1), H TepMorpam-
Mbl HJAHCTOH (DpaKUMH CBETJIOKAlITaHOBOH TSXENOCYIVIHHHUCTON COJIOH-

* Ilo gauumM [op6ynoBa m Kouepuwuoifl, B niHcro#t dpakuud gepHOBO-NOJ~
30J1HCTOH CYIVIHHHCTOH IOYBHI COfEpPXHTCH B MPOIEHTax K Becy (pakmuH: MOHT-
McprATonHTOBOA rpynnn 30—60 (BospacraeT B TMyCHHEBIX TOPH30HTaX); CJIOA
15- 30; rugpocmiog 15—20; kmapma 5—10.

Hpeanbnas dopmyia Moutmoprinonnta: AlyO3-48i04-xH,0; kaoannura
(capoennas dopmyna gas caMMmerpunm): 2HjAls-SiyOg-HoO.
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uesaroil mousw (mo A. JI. Bopouuny, 1959) 4 TMOHYHOTO CYTAMHHCTOTO
ceposema (mo Slo Csmp-JlIau, 1960) *.

Kak BusHO Ha rpaduke 1, Bo BceX ropH3oHTax 0Geux 1ous mpeobaa-
AaeT OJH M TOT XK€ MHHEpaJ, 4TO JIOKa3hIBAaeTCS CXO/ICTBOM BCEX TEPMO-
rpamm. Ilepsuiii supoTepMuUUecKuil 3ddeKT HAa TepMorpammax COOTBET-
cryer remneparypam 150—180° C, npu Kotopuix ymansercs ajacopOu-
posannas Bona. Ilocnenyiomue suaorepMuueckue sbheKTH npu TeMmne-
parypax 5756—595° u 845—900° C mocnesoBaTenbHO CBsA3aHbl C yJAa-
JICHHEM KOHCTHTYUMOHHOH BOJBl M paspyuleHHeM KpuCTaaindecKol
peleTKH VIMHHOTO MHHEpaJla.
 dose 4s0° 7360 gg4c

. 833° A
7 I Y10° 5857 s2g°d96°
1
10 425°582°

885°
1

160

Puc. 1. Tepmorpammu uancto#t {ppak-
174° 7170 857° 330° LHH:
105° 419° A @— CBEeT/IOKANITaHOBAS! TAXKeNOCYFJIHHHCTAN
1 mousa: I, 2, 3, 4 — TepMorpaMmbl o6pas-
OB, H3 KOTOPHX NPeABADHTEeNbHO YAaleHO
opraHuyeckoe BeleCTBO; § — TepMorpamMma
o6pasna ¢ OPrauHYecKHM  BelleCTBOM;
6 — cepo3eM THIHYHBHA CYTJHHMCTHIN; Tep-
174° a MOrpaMMbl CHATH 6e3 IMpefBapHTENbHOrQ
yAaNeHHS H3 06Pa3la OpraHHyuecKoro Belle-
cTBa

OksorepMuyecKue sdpdekTsl A5 06pasuoB niaa 6e3 mpeaBapuresb-
HOTO YJiaJIeHMsI OpraHM4YeCKOro BelmecTBa Ipu Temneparypax 370—
460° C u 857° C, nauGonee yeTko BHIABMBIIMECS B POPH30HTe A4, conpsa-
KeHH C TOPeHMEeM OPTAaHHYeCKOTO BellleCTBA. JK3orepMudecKuil sdxpexr
npu 885—930° C ans ceerniokaurranosoil moussl 1 995° C fns turnuuno-

Sio
ro ceposzema npH MOJIEKYJIAPHOM COOTHOIUIEHHUH R_Oz
23

{cM. Taba. 4), KaK u Jpyrue oTmedeHHbE 3(peKThl, CBUAETENBCTBYIOT
o npeobnafianuy B wie Xapakrepusyemeix nous rufipocsiog. A. H. Posa-
HOB Ha OCHOBE TEpMOTpaMMbl, aHAJIOTHYHOH C NPUBEJEHHBIMU HA PHCYH-
Ke 1, yTBepXkan, 4To B W€ THIHYHEIX CEPO3EMOB IpeoGiafaer sKeJThi i
OeliesuT.

, paBuom 3,1—3,2

* Onpepenenne nposejeno Ha napomerpe Kyprakosa (PITK-55) naaruno-
nJaTHHopogueBoll Tepmonapolf. Hasecka o6pasna — 3 e. CKopocTs Harpesa —
12,5° C B.munyry. Tepmorpammu cuHMaJjdch Ha 06pasuax nous 6e3 mpexsa-
PHTeNIbLHOTO CXHTaHHS OPraHMueckKodl 9acTH THOUBH H CO CKATaHHEM ee.
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Ta6annma 1

FAHBHCTHE H CONYTCTBYIOUHE HM BHICOKORHCHEpCHbie MHBepajbnl BO (pakusH
<0,001 a4t raapuediunx THNOB Nous (ro . H. [opbyrosy)

Tlouysk u NopoAs!

TIpeo6Gnagaomue UAH XapakTep-
HBl€ A5l AaHHOH MOYBH MHHEDAJA

ConyTcTBYIOUME MUHEDAJIN

1. Hepuoso-noj-
S0JIHCTHE HAa MOpEH-
HblX H NOKPOBHBIX
CYIJIHHKAX

2. J1epHOBO-NOA-
30JHCTHE Ha Mac-
CHBHO-KPHCTaJIJIH-
YeCKHX HJH XOpPOWO
ADPeHHDYeMBIX ~ Oca-
ROUHLIX HOPOJAX

3. Ceprne secHue
[OYBHI HA HOKPOB-
BHIX CYIVIHHKa¥

4. Cepnle JecHEHIe
Ha S/IOBHA TPaHHTA

5. UepHozeME Ha
NOKPOBHBIX H JI€CCO-
BHIHKIX CYIJIMHKAX

6. UepHO3eMuE Ha
JIOBHH MACCHBHO-
KPHCTaJITHYECKHX
MOpOx H  KpacHO-
UBETHBIX IVIHHAX

Tuppocmonsl, BepMHKYJIHT,
MHHepajsl ~ MOHTMOPHJJIOHH-
TOBOH Tpynnel B  pPas3/HY-
HEIX COOTHOUIeHHSX, HeCHJH-
KaTHele amOp(dHble NOJYTOp-
Hble OKHCJIHI

Fuapocmoxl udacTo npeo6-
JaanaoT. Pacnpenenenne BTO-
PHUHBIX MHHeDaJOB HepaBHO-
MepPHOe; NOJA30JHCTHIH TOpH-
30HT 4acTO OOefHeH, a HJJIO-
BHAJIbHEII o6orames BHICOKO-
JHCTIeDCHBIMH MHHePaJaMH H
NOJNYTOPHBIMH OKHCJAaMH. Mp-
Hepadbl KPynmHHIX  paKUHA
YaCTHYHO Pa3pylUeHE!

Tagpocmonbl, BepMHKYJIHT,
KAaOJHHHT, MHHEePAJB MOHTMO-
PHJ/IJIOHHTOBO# TpYNNB, XJIO-
putel. PacmpegeneHse BTO-
PHYHBIX MHHEpaJioB NO Mpo-
U0 HEPAaBHOMEPHOe

M=nepaJjier rpynne MOHTMO-
PHJJIOHHTA, THAPOCIOAH!, Bep-
MHKYJIHT, HHOrjJa HeG6oJbluas
NpHMeCh KaOJIHHHTA H XJOPH-
Ta. PacnpegeseHHe BTOPHY-
HEIX MHHepaJoB MO NPOdHIIO
HepPaBHOMepPHOe

I'ugpocmonbl, BePMHKYJIHT,
KaOJIHHHT, MHHePaJssl MOHTMO-
PHJUIOHHTOBOH TPYNIbI

MHHepaJIbI MOHTMOPHJIJIOHH-
TOBOA I'PyHOEI H THAPOCJIOABI
B Pa3HBIX cOUeTAHHSX; NepBoie
pe06JafaloT HaX BTOPHIMH.
Pacnpesiesiede  BTOPHUHBHIX
MHHEpAJOB MO mnpodumo go-
BOJILHO PaBHOMepHOe

Kaoaunur, THJPOCJIOLH,
MHHePaJbl MOHTMOPHJJIOHHTO-
BO I'PyNnEl, HHOrJa HeO6O0Jb-
masi IpAMeck r'eTHTa, rHG6CH-
ta. PacnpesiesieHte BTOPHUHEIX
MHHEDAJOB MO MPO(HJIO HHOr-
A3 HEpaBHOMepHOe

Muorga npucytcrByer Be-
GoJiblasi NPHMeCh KaOJHHHTA,
KBapua, peiko reruara, ra66-
CHTa

Amop¢Hble BemecTBa, KBapI,

AMopodurie BemecTBa, Kapll

AMop¢mrie BemecTBa, KBapL

AmopdHEIe BelwecTBa, KBapi,
HAHOTJA T'eTHT, THOOCHT
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f1podonsicenue maba. 1

TloyBal U MOpoAN

TIpeoGaanaiomue HAM XapakTep-
Hble AJR AAHHOH NOYBHE! MHUHEPAJibl

ConyrcTByOMe MuMepaabl

7. Kamrra"ossle
Ha  CYIJ¥HKax H
rJHHAaX

8. CosoHus cremn-
HOH H NOJAYNyCTHIH-
HOH 30H Ha Cyr-
JIHHKaX H IJHHaX

9. Comoxn cpean
COJIOHIIOB CTEIHOH H
MOJYNYCTBIHHOR 30-
Hol Ha CYyIVIHHKaX
U rJpHax

10. Cepo3eMst Ha
JIECCOBUJHBIX  CYI-
JUHKax # Jéceax

11. Takeipsl BoO-
JlOpocJieBsleé Ha I'JIu-
HHCTHIX TOPOAax

12. Cepo-Gyprie
#a 3JMIOBHH Tpau-
TOB

13. Byprle secnnie

Ha CYIJIHHKax g
rJaAHax

28

Muanepass MOHTMOPHIIIOHH-
TOBOH rpynisl H THAPOCTIONH!
B Pa3HuX cOdeTaHusX; INepBoe
yacto npeoGaagawor. Pacmpe-
JeJeHAe  BBICOKOAHCIePCHRIX
MUHEPAJIOB 110 NPOQUIIc HHOr-
Ia HePaBHOMepHOe

Tappocmozst, MHUHe paJsl
MOHTMOPHJIJIOHHTOBOH TPYNMEI,
pHOrjna HeGojbuiasi INpHMeCh
KaOJIHHHATA. Pacnpenenetune
BTOPHUHLIX ~ MyHepaJoB IO
npodumo HepapHOMepHOe. B
BePXHeM TOpH30HTE YacTO
THAPOCTIO B npeobmojaoT
HaJl MOHTMODHWJIJIOHATaMH, B
COJIOHIIOBOM TOpPH30HTE COOT-
HOllenue o6GpaTHOE

MuHepansl MOHTMOPHJIJIOHH-
TOBOH rpymmsl, TujppOCTIOAH],
BepMUKYJIUT, amopdHble Bemle-
cTBa, He6OJbUIOE KOJHYUECTBO
KaOJIMHATA. Pacnpeznesnenue
[JIAHHLIX MHHEPaJoB IO Mpo-
QU0 HepaBHOMePHOE; B BEPX~
HHX rOPU3OHTaX HX MeHblle,
gyeM B GoJsiee rayGOKAX

MuHepadgsr raapoc/oIucToR
¥ MOHTMO PHJIJIOH HT OBOH rpymnn
B PasHBIX COOTHOUIEHUSAX; 4Ya-
CTO mepBule B BepXHed wacTH
npoduass npeobJaajgaior; Bep-
MHKYJIAT, XJOpPATHI

Kak # ceposemsl, HO KOJu-
9eCTBO MOHTMOPHJJIOHHTZ H
aMOpbHHIX  BemecTB  YacTo
6oasble, yeM rugpocmon. Pac-
npeleseHye BTOPUUHLIX MHHe-
paJioB no npohH/0 PasaHuHOe

Tugpocaionsr, MHHe paJibl
MOHTMOPHJJIOHATOBOM TP yIibl,
AHOrjia HeGoJpluasi NpHMech
retara A ru66cura

Musepaisl TPyHIH MOHT-
MOPWJIOHAT2 W THAPOCHIONH!
B Pa3HOM COOTHOIIeHHH, Npu-
MeChb KaOJUMHHATA, reTHTa, re66-
cara. Pachpepenende BhlcO-
KOJACHepEeHEIX BTOPHYHBIX
MHHepaJioB HepaBHOMEPHOe

AMopodHEie BewecTsa, BTOM
yucye He6GoJbllIoe KOJUUECTBO
MOJYTOPHEIX OKHCJOB, pPenKo
KaOJIAHUT, HWHOIJa FeTHT, 'H66-
cAT

Awopdunie BemiecTBa # HO-
JYTOPHble OKHCJH BMecTe ¢
TAVMHHBIMA ~ d  TIePBHUHLIME
MHUHepaJaMH O6Gpa3yioT KOH-
KpellHH, KBapll, MHOT1a T'eTHT,
ru66eur

TloBepxHOCTHEIE TOPU3OHTH
o6oraieHsl KBapueM H (uTo-
JauTapusaMa. Bricokogacnepc-
Hple MUHEepaJbl H MOJYyTOpHhE
OKHCJIE! 00pa3yioT KOHKpeIluH

AwmopoHrle BenecTsa, KBapi,
HHOTZ@a TeTuT, ru66cut

AwmopdHule BelecTBa, KBapn

AwmopbHupie BereCTBa, KBap,
HHOTA2 KaOJHHHT

AMoppHHe BemecTsa, B TOM
upcie TOJYTOPHEIE OKHCJIH,
KBapu



I1podorxcenue maba. 1

IouBH H nopoan

Hpeo6Gnagaonye HaH xapakTep-
Hble JJIs JaHHOW MOYBH MHHEPajbl

ComnyTcTBYIOIIHe MHHEDAJH

14. Bypuie  Jec-
Aple Ha MAaCCHBHO-
KpHCTaJTHYeCKHX
nopojax

15. JKearosemur
Ha TJHHAHCTHIX CJaH-
uax

16. Kpacrozemul
Aa 3JIOBHH aHJE3H-
T10-6a3a/1bTOB H APY-
THX OCHOBHBIX H
CPeAHHX HOpPOX

17. KpacHoaemst
Ha SJIOBHH TpaHi-
TOB H APYTHX KHC-
JEIX TOPOX

18. KpacHoseMH
HA  YeTBePTHYHBIX
OTJIOXEHH X

19. JlaTepHTHEIE
[IOYBE Ha 3JHOBHH
OCHOBHHIX H CpeX-
HAX mopoj (6aszanb-
TOB, aHAE3HTO-
6a33JbTOB H AP.)

20. JlateputHbie
MOYBBl Ha 3JHOBHH
rPpaHATOB H JPYrux
KHCJIBIX TOPOR

OpragdHyuecKHe
T O 4 B bl 00DasyioTCs npH pas/iOXKeHUuH
HBIX H MHKDOHACEJEeHMs TIOYBHI, 4 TaK
CTH OpraHu3MOB. B caMbix nmauasby
IeHHs] OpraHydecKHX OCTATKOB
ryuyeckHe ¥ MHKpPOOHONOTHUECKHE
NIPOLLECCH XUMUYECKHe H (PUBHKO-XH
PAT Kak cTaphie, TaK u HOBefilIyne He

MuHepasst rpynn MOHTMO-
PHJIJIOHWTA, KAOJHHHTA, THJ-
pocaion; HeGoJbIIasl IPHMeCh
rerara H ru66caTa. Pacnpe-
JleleHde BTOPHYHBIX BBLICOKO-
IHCIIEPCHBIX MHHEpaJoB 110
npoduo HepaBHOMe PHOE

Cmech MHHEpaJiOB KaOJHHH-
TOBOH, MOHTMOPHJIJIOHATOBOH
A THAPOCJIOAKUCTOR FPYyMNI, He-
fonblast mpAMeCh reTHTa H
ra66cuTa. Pacnpepesenne
BTODHYHLIX MHHEPAJOB B mpo-
¢uJe yacTO HepaBHOMepPHOe

MuHepassl  KaOJHHHATOBOM
rpymisl  (KaOJIMHAT, Trajjaya-
3UT) MHOTO reTHT4, THGOCHTA.
Tlepsaunsie MuHepasbl CRABHO
paspylleHs! HJH OTCYTCTBYIOT

MuHepadsl  Ka0JHHHTOBOH
TPymmel, THAPOCMONBI, IPH-
Mech reTHTa, THOGCHTA; YacThb
MePBAYHBIX MHHEPAJOB pas-
pyiieHa

Musepansl  KaoJHHHTOBOR
Ipynnsl, GoJploe KOJHUECTBO
THAPOCTIOR H MOHTMOPHJIIO-
HATA, HeGOJIbIIOe KOJHYeCTBO
reTura, ru6OcaTa

Mpuepassl  KaOJHHHTOB. [
rpynmel  (KaOJHHHT, TraJJiy-
asur), rerur, ra66euar. Ilo-

cJeXHUe XBa MHUHepaJa HHOI-
Ia npeobaagnaioT. [lepprunsie
MHHEDaJsl pPaspyHieHsl
MaAnepasasl  KaoTHHHATOBOH
TPYNIbL, FHAPOC/IOB; IPAMECD
reTdta, rp66cUTa 4acto He-
Gospiiast. YacTe mepBHUHBIX
MHHEpPAJOB paspylueHa

HHUDY

MeXaHHuTe

crafiuax

Amopthurie BeurecTBa, B TOM
YpcJe MOJYTOPHEE OKHCJH,
KBapl

Awmopodurre
OKHCJIbl, KBaph

M0JIyTOPHBIE

AMopdHBle BemecTBa, MO~

JYTOpHblEe OKHCJIBI

AmopdHple BemecTBa, He-
GoJibLiasi MpUMech MUHepaJoB
MOHTMOPHJIJIOHATOBOM I PY B!,
KBapIL

Amopdunie BemecTBa, KBapl

Ilpumecs  aMopduBIX
mecTB, B TOM 4YHCJe
TOPHBIX OKHCJIOB

Be-
noJsy-

Amopdubie BemlecTBa, Io-
JyTOpHHIe  OKHCJbI, KBapI,
AHOra MOHTMOPHJLFOHHT
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monorpadpun 3. A. Bakcmana (1936), M. B. Twopuna (1937, 1949)
u M. M. KononoBo#t (1951, 1956, 1963). OcoGenHO HAMISIAHO CTaAHH
rymudukaluy OpraHndecKnX BemiecTs nokasausl B paborax M. M. Kono-
HOBOH H €e COTPYAHHKOB.

®usyyeckoe BHIBETPHUBAHHE (MeXaHuYecKOe JApobJsieHue) OpraHH-
YeCKHX OCTATKOB B GO/bIIHX pasMepax HAOMIONaeTCs JIULIb B YCAOBHAX
CyXoro KjmMara (B CyXO#d CTemH, B NOJYHYCTBIHE M NYCTHHeE), IJe
BbiCylUeHHBle CTe0an pacTeHni, a HHOT/A H KOPHH NEPEHOCATCS BETPOM
BMECTE C MUHEPaJbHOH 4acThbio MOYBH H HCTHPAIOTCS B TPYXY, NO3XKe
HOABEPraomyocs OHONOTHIECKOMY Pa3jIOXeHHIO, BO3NEHCTBHIO XHMH-
YeCKHX M (Pu3HKO-XHMHUECKHX [POIECCOB.

KpynHbie OpraHi4ecKne 49acTHUB (HEZOPA3JIOXKHBIIHECS JIHCTBA,
cTe6sii, KOPHH M T. JA.) OTGMPAOTCA W3 TMOYBEHHOH NPOOGH Hepej aHa-
JIN30M H, TakuM 00pa3oM, B MEXaHHYECKOM aHa/H3e He YYMTHIBAIOTCS.
I'yMycoBble e BellleCTRBa, €CJH OHH [pPEABapHTENbHO HE CXHIAIOTCS,
NOJHOCTBIO uKcHpyoTed B aHanuse. OcHOBHast Macca TIyMyCOBBIX
BellleCTB B ()OoPpMe FyMaToB, MeHbilasg — B (opMe CBOOOJHHIX TyMycCoO-
BBIX KHMCJOT nonajiaior B uiaucryto ¢pakunio (<0,001 mm) u dpakuuio
mesko#t mbn (0,006—0,001 ma). B cocraBe nincrofl dpakumu rymy-
COBLIE KHCJOTHL B OOJblIeH CBOEH YacTH MPeACTABICHB YacTHILAMH
KOJMJIOHfanbHEX pasmepoB  (<0,2—O0,1 mx), mnpuueM, 0O JaHHBLIM
K. . Tymnka (1926), M. B. Twopuna (1949), B. B. T'emmepanura
(1952), M. M. KouonoBoit (1951, 1956, 1963), Haubosee KpyHHEIMH
(zauboee KOHACHCHPOBAHHBIMH) B KaXKJOM [IOUBEHHOM THIIE HBJISIOTCH
YaCTHUB! TYMHHOBHX KHCJIOT, a HanMeHee KOHJEHCHPOBAHHBIMH ~—
$yJABBOKHCIOT, KOMIOHJATbHAS YaCTHILA KOTOPHX HNpub/HkKaercs
K MOJIEKYJIAPHHIM Da3MepaM.

OpraHo-MiHEepaJlbHBE ME€XaHHYECKHE 3Je-
MEHTH, HJAHK Iy MaTBhH, 00pasylorci B MouBe HPH B3auMoOeil-
CTBHU OpTraHMYeCKUX M MHHEPadbHHX coefuneHni. Kax yxe ormeua-
JIOCb, B OCHOBHOH CBOeH Macce NIpn MeXaHHYECKOM aHaJIH3e OHH IOnaja-
IOT B HJHCTYIO (PaKOHIO ¥ YaCTHYHO B MeJKYW Huulb. B KpynHuX
¢dpakunax ryMathl QHKCHPYIOTCA JHIIb B KOHKPeHHHAX, HanpuMep
B OpTITEAHAX.

Mexannueckue 3JeMEHTH MPH ONPEIENCHHBIX YCIOBHAX MOTYT CJIH-
naThCsl, CKJEMBATbCS, CBEPTHIBaTbcsd (koarysupoBarb). [lpoucxomut
9T0 nOJ| BJAHSHHEM MOBEPXHOCTHOH SHEPriu, CBOHCTBEHHOH uacTullam
W OpeICTaBJeHHOH 3JEKTPHYECKHMH CHJIaMi (3/1eKTPOBaJIEHTHBIE CBf-
31), BOJZOPOJIHLIMK CBS3SIMH K cujaMn Bau-gep-Baanbca. * HaubGomee
9(pHeXTHBHO 03HAYEHHBIE CHJIbl BBIPAXKEHL! AJS YACTHL KOJIJIOHAAJ]bHHIX
pasmepoB. Bepxuuil npefies1 KOaryJsimin B c1abwiX COMEBHX PacTBOpax
npossiasgerca: no A. Arrepbepry — Ansi gactul ¢ JuamerpoM 20 mx (1912),
no Hosekum JannbiM E. M. Kouepunoit (1954) n A. WM. JInumanosoi
(1962) — s MexaHHYeCKHX 3JIEMEHTOB C JHAMETPOM B 5 MK.

* Bau-fep-BaanbcoBh CHIBL — CHJB TIPHTAXKEHHS MEXJAY He3apsKeHHLIMR
aToMaMH HJH MOMeKYyJNaMH, OTHOCHTEJNbHO MaJipieé B CPABHEHHH C CHJNAMH XHMH-
yeckamd (BallentHHMA). O Bojopoano# cesasm cM. B raase VI.
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COBOKYIIHOCTb B3aMMHOCBSI3aHHBIX H ¢CLIEMEHTHPOBAHHLIX» MEXaHH-
9ecKuX aneMeHTOB oOpasyer arperart. Ilo mpegnoxennto K. K. I'exn-
poiina (1926) ycJOBHO DPHHATO CTPYKTYDHbIE OTAENBHOCTH C JAHaMer-
poM <0,25 mm HaselBaTb MHKpoOarperaTaMHu, a KpylHee
9TOH BeNMYHHH —MaKpoarperartaMu nouBs. IIpy Muk p o-
arperaTHOM aHadJaH3e, KOTOPhi B COBpEMEHHBIX NOYBEHHBIX
HCCIeJOBAHAAX YaCTO OCYIIECTBJISIETCS MapaJjijielbHO C MeXaHHUECKHM
aHAJIM30M MOYBLI, YUHTHIBAWOTCS MHKpoOarperatwl AuaMerpom < 0,25 mu
(0,25—0,05; 0,05—-0,01; 0,01—0,005; 0,005——0,001 u <0,001).

CBOWICTBA MEXAHWYECKHX 3JIEMEHTOB NOYBbI

Mu orMeuasi, 9TO pasiuvHbE HO BeNHUHHE MeXaHHUeCKHe 3JeMeH-
Tol IOYBH CHJIBHO OTJHYAIOTCS 1O CBOEMY MHHEpPaJsOTHYECKOMY COCTaBy.
CnegctBueM 3TOTO JOKeH OHITh ¥ HEOZHHAKOBHIA XHMHUECKHH coCTaB
MEXAHHUYECKHX 3J1EMEHTOB MOYBHL PAa3HOH KPYNHOCTH H DAa3HYHBL HX
CBONCTBA.

Huzxe npuBojuM pesysbTaThl HCCIEAOBAHHS XHMHUYECKOTO COCTAaBa
MeXaHHYECKHX 3JeMEHTOB [10YB, HEKOTOPHIX (PH3NKO-XHMHUECKHX H du-
3HYeCKHX HX cBOHCTB (tabm. 2, 3, 4, 5 u puc. 2, 3). B rabnune 2
NpuBeJeHEl HEeKOTOpHle JaHHBEE O BaJIOBOM COCTaBe MeXaHHYECKHX
¢pakuuit mous u rpyHToB. CoOMOCTaBAAIOTCS T'eHETHUECKH PasiniHble
00beKTHL: JécC, NOKpOBHAS IVIMHA, MOA30JHCTas MOYBA, cepas JeCHas
3eMJisl, CBETJIOKAIITAHOBAS [IOYBA, aMEPHKAHCKHE ouBkl. EcrecTBeHHoO,
YTO COCTAaB HX MeXasEWdecKnX d¢pakunii BO MHOIOM KOJIHY9EeCTBEHHO
orsinyeH. Dto oTHOcuTCs K cofepxannio Si0,, Fe,O3, Al,O3 u gpyrux
KOMIOHEHTOB. TeM He MeHee OCHOBHAsl 3aKOHOMEDPHOCTb B H3MEHEHHH
cocraBa (paklluil HO Mepe YMeHbIIeH:HsI X PasMepOB OJHA H Ta Ke:
a) B MeakuxX ¢paxuusax, ocobenno B wancroii (< 0,001—0,002 man),
pesko najaer cogepxanune SiO,, 6) cronbp ke u ele Gosee Pe3Ko B
HHX BO3pacTaeT cofepKaHHe COefuHEeHHH iKese3a, aJIOMHHHSA, KaJjb-
Lisl, Mardus, XaJjus, HaTpus, a B J8CCE — H H3BECTH.

Hanwnune sTOH 3aKOHOMEpHOCTH IIOJ4epKuBaercss B psije pabor,
B ToM uncie B uceaegopannd C. C. Mopososa (1949). Onnako Mbl He
coryiacHH ¢ Mopo30oBbIM, KOT/IAa OH Ha3BaHHYIO 3aKOHOMepHOCThb 00Jeka-
€T B CTPOr'O KOJNYeCTBeHHbIE PAMKH, YTBEPXKJas, YTO JaxkKe MOPOXH,
chopMHpOBaBIUHeCsl B pas/iHUHbBIX HOYBEHHBIX 30HAaX H B DPA3JHYHOH
CTENeHH MOPBEPTIIHECS BHIBETPHBAHMIO, 00MaJAI0T «yAUBUTENbLHOR Oiu-
30CTBIO XHMHYECKOTO COCTaBa MeXaHHUYeCKHX (pakumil OfHOHA u To# XKe
KpYTHOCTH>.

3aKOHOMEPHO H3MEHSIOTCS B MEXaHHUeCKHX (paKIuAX MOYB H APY-
rHe MX KOMIIOHEHTH, a TakXe cBodctBa. Kax ABCTByeT u3 TaOJuIl
5 u 6 H puCcyHKa 2, 10 Mepe YMeHblle ks 5(QQeKTHBHOTO JHaMeTpa Mexa-
HHYECKHX 3JIEMEHTOB BO (paxkliAX B JeCATKH pa3 BO3pacraeT COAepiKa-
HHe TyMyca W eMKOCTb [OIJIOmeHHs. B TOM e HanpaB/eHHH yBelnyn-
BaloTCsl THIPOCKONHYHOCTb W MaKCHMasibHAs TUTPOCKONHYHOCTb, Bia-
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Banosofi (coKpaiueHHbfi) XMMHYECKHH COCTAB MeXaHHYeCKHX (pakuui pasaM4HBIX MO4B M IPYHTOBR B % Ha

Ta6numa 2
CYXYI0 HABecKy *

S deKkTHBHLIR LHAMETD

Mousa, rpynt snepi‘f.ffé’ﬁ“fﬁg‘a“&m, Si0g | FegO3 | Alg03 | R203 | CaO MgO | PyO0s fﬁ?{a COq xfysg:?f{(aﬁfna
MM N
Jléce 1oxno- | Jlécc ue pacusenen | 61,3 — —_ 15,9 8,7 | 1,8 — 5,8
PYCCKHi 0,25—0,05 84,3 — — 8,3 3,2 | 0,6 —_ —_ 2.5
0,05—0,01 79,7 — — 10,3 3,3 0,6 — 2,1
0,01—0,005 62,2 — —_ 17,3 7,6 | 2,0 | 0,2 5,0 5,3
0,005—0,001 42,7 | — — 246 | 12,7 [ 31| — ~ | 9.5
<0,001 39,0 — — 29,9 14,1 5,1 10,3 6,0 10,1 Masyperxko
[oxzonucras He pacuzneneHa 85,2 — — 8,8 1,4 1,0 _— — 0,0 (1903)
noyBa 0,25—0,01 89,4 — — — 1,1 —_ —_— — 0,0
0,01—0,005 79,1 — — 12,3 1,2 — — — 0,0
0,005—0,001 63,2 — — 24,3 2,7 1,8 — — 0,0
<0,001 53,7 | — — | 23,2 3,4 | 2,310,3 | 9,0 | 0,0
Amepukanckue 1—0,2 93,9 1,2 1,6 2,8 0,4 | 0,5 { 0,05 0,8 — Paccess u
mouyBm  (ycpen- 0,2—0,04 94,0 1,2 2,0 3,2 0,5 | 0,1 | 0,I 1,5 — (Taazns (1924)
HeHHBle JlaHHbIE) 0,04—0,01 89,4 1,5 5,1 6,6 0,8 { 0,3 | 0,1 2,3 —
0,01—0,002 74,2 5,1 13,2 18,3 1,6 | 0,3 {0,2 4,2 —
<0,002 53,2 13,2 21,5 34,7 1,6 1,0 | 0,4 4,9 —
T'nuna no- | He pacusnenena 66,01 6,09 | 15,59 | 21,68 — — _ — — Moposos (1949)
kposHas, [len- 0,05—0,01 83,40 | 27,27 6,19 8,46 — —_ —_ —_ —
3eHcKas 06J1acTh 0,001—0,00054 | 50,38 9,74 | 16,40 | 26,14 — —_ — — —
0,00040—0,00028 | 48,48 | 10,62 | 17,82 | 28,44 — — — —_ —
0,00028—0,00022 | 47,10 | 11,12 | 18,656 { 29,77 — — —_ — —
<0,00022 43,47 | 11,19} 19,02 | 30,21 — — — — —

* B tabaune C. C. Mopo3aoBa pacuer Caenan Ha GeCKAPGOHATHYIO HABECKY.
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Ta6nuna 3

Banoroit XMMH4ecKHil coCTas (paKiiii MEXaRHYECKHX 3JeMEHTOB CBETAO-cepoit JechON mousel, % Ha nPoKaJeHnoe BellecTBO
(ua pabomer A. H. Jluimarosoti)

Paamep & Turpocko- Horeps Aﬁlos}n;l:(oyeu
YACTHL, TopusonT I’leu:ma, nuyecKas “,E’:J,;‘Eg: Si0g FegO3 AlgO3 Ca0 MgO NagO Kg0 P40s oTHOLIC-
MM Bojia, % HUH, % | Hue

Si0g/Rg03
0,056— | A, 5—15 0,29 0,71 85,91 2,45 5,92 10,84 | 0,57 | 0,92 1,44 Ca. 19,72
0,01 A Ay 20~-30 0,26 0,71 85,71 2,88 6,35 0,92 | 0,54 | 0,88 1,58 » 17,87
By 35—456 0,25 0,61 86,47 3,20 5,831 0,94 | 0,54 0,9 1,45 » 18,70
By 60—70 0,25 0,72 86,57 3,43 5,72 { 0,96 | 0,53 | 0,98 1,43 » 18,70
0,01— | Ay 5—15 1,17 1,49 84,14 4,17 5,88 | 0,84 | 0,67 | 0,84 1,59 » 16,66
0,005 A1As 20~-30 1,52 1,40 82,20 4,50 7,43 10,86 ] 0,84 | 0,79 1,46 » 13,54
By 35—45 1,28 1,24 81,68 4,65 7,92 10,91 1,09 0,80 1,48 » 12,71
By 60—70 1,18 1,51 82,01 4,85 7,831 0,94} 1,18 | 0,82 1,45 » 12,71
0,0056— | A, 5—15 2,92 7,92 73,44 4,89 | 14,73 | 0,41 | 2,72 { 0,63 1,70 0,33 | - 7,13
0,001 A4y 20—30 2,15 5,80 71,97 5,30 | 16,37 | 0,40} 2,75 | 0,58 1,66 0,41 6,34
By 35—45 2,22 4,33 68,18 6,26 | 18,59 | 0,42 | 2,45 | 0,56 1,71 0,26 5,15
By 60—70 2,57 4,82 68,89 6,35 | 17,94 | 0,41 | 2,28 { 0,56 1,63 0,26 5,39
<0,001 Ay 5—15 5,97 15,12 59,86 8,32 | 23,05 | 0,51 | 4,03 | 0,34 2,36 0,44 3,65
A4y 20—30 6,95 13,24 58,67 9,33 | 24,52 | 0,43 | 3,66 | 0,28 2,10 0,47 3,32
By 35-—45 8,97 10,62 53,56 | 12,01 | 25,16 | 0,47 | 3,83 | 0,27 2,40 0,40 2,73
B, 60—70 9,15 10,59 53,76 | 11,38 | 26,36 | 0,46 | 4,13} 0,25 2,15 0,34 2,74
Hexopnas| Ay 5—15 2,62 5,39 81,67 4,90 7,18 | 1,07 | 1,22 1 0,83 1,85 0,16 13,60
ouBa AjAy | 2030 2,21 4,44 | 81,71 | 5,41 6,99 1,14 1,38 | 1,80 | 1,70 | 0,23 | 13,60
B uesom | By 356—45 4,11 5,63 77,30 7,77 8,06 | 1,17 | 1,67 | 0,75 1,70 0,21 10,07
By 60—70 5,05 5,85 | 77,34 | 7,75, 9,22 | 1,14 1,45 0,76 | 1,62 | 0,16 9,27
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Ta6bauuwa 4

Banosoit xumuueckHil cocTaB paKuMM MeXaHHYECKHX 3/IEMEHTOB CBETJOKAWTAHOBOI TSXENOCYIJAHHHCTON CONORLEBATOl NOYBHI,
% Ha npokaJjienHoe BewlecTBO

(uz pabome: A. . Boponuna)

p 5 r CO, Moutexynsip=
as“e",,?’,?a"“" | rayoune ew ry%"“' KapGoHATOB, SiOy Alg0g Fep03 Ca0 MgO foe orRoes
% $i0g/R303
0,1—0,05 Ay (0—12) He onpene- Her 86,78 5,98 1,02 1,42 0,31 22,2
B4 (18—26) ngercs HeT 87,10 6,11 1,07 1,36 0,28 21,6
C, (60—80) 1,68 87,21 6,20 1,12 1,34 0,67 21,2
0,01—0,05 Ay (0—12) 0,11 0,04 84,87 7,85 1,11 1,46 HeT 16,9
By (18—26) 0,02 0,04 84,34 7,90 1,14 1,32 — 16,7
Cy (60—80) HeT 4,36 84,52 7,87 1,10 1,18 0,49 16,7
0,01—0,005 Ay (0—12) 0,44 0,12 83,08 7,78 1,46 1,24 HeT 16,2
By (18—26) 0,28 0,68 81,38 9,49 1,90 1,18 0,51 12,9
Cy (60—80) 0,13 8,73 79,95 9,64 2,18 1,28 1,31 12,4
0,005—0,001 Ay (0—12) 5,46 0,50 70,00 13,10 4,49 1,50 1,77 7,4
31 (18—26) 3,62 0,50 68,57 14,55 4,58 1,24 2,12 6,7
. C, (60—80) 1,48 17,63 68 17 14,36 4,38 0,87 2,47 6,9
<0,001 A1 (0—12) 4,38 0,40 55,32 24,27 9,90 2,21 3,06 3,1
By (18—26) 3,17 HeT 57,41 23,98 10,32 2,09 3,94 3,2
61(60—-80) 1,89 19,65 56,96 23,31 10,45 1,43 — 3,2
Hcxonnas noysa Ay (0—12) 2,18 0,21 77,56 11,61 3,54 — — 9,5
B LeJioM B (18—26) 1,65 0,14 74,72 14,63 5,26 —_— — 7,1
C, (60—80) 0,47 6,59 68,00 12,35 4,30 — — 7.7




Ta6nuuga 5

HekoTopbie XxMMH4YecKHe XapaKTepPHCTHKH MexaHMYecKHX dpakiuit
yepro3eMa ob6niknosennoro Boponexckoil o6aacth
(Anaausuposaa I'. Jukuil ¢ aabopamopuu MI'Y, 1916 2.)

\ IpoueHT oT JaHHOrO NMpojyKTa

;9'5* B

g 5 “'E.: § 1 0CTATOK 1ocae -] H3BJREeKaeMhle

=52 ES g 06paBoTKn g 10%—HC1

::*gg 3 % §

3§= = Lo = 5 = o

RN £° & = |22 | 2, | 2=

E;E*._::‘r %g{ = 5 s | =g | 82 23 | P20s | K30 | NaxO

25.% g8 | gz 2 | €% | =8| 4%

Reiek Sa g8 2 S= 2y » Y

1—0,25 6,46 0,329 — 94,32 — — |Cnegpm| — —
0,25—0,01 29,98 3,54 | 2,51|81,68(83,28! 6,71(0,026(0,166| 0,02
0,01—0,001 44,36 |16,36 | 10,95|56,44 | 60,01} 11,90(0,104|0,196: 0,039

< 0,001 19,86 (29,18 [19,76|10,34|14,15,28,301{0,332|1,062| 0,03

Ilousa He — 12,92 1 9,75(57,01| — 14,620,127 (0,336 0,002
pacusieHeHa

TOEMKOCTb, KalWJISPHOCTh, XOTsi ObICTPOTA NEpeiBHKEHHS BOAH UG
KallM/IspaM, B CBSI3H C YMeHblIeHHeM aKTHBHHIX NOp B KalMWIIsApax,
3aMelsiercsl B eCsiTKH ¥ coTHH pa3 (rabi. 6). B Tom e HanpasieHun
najaer BoJONpoHuLaeMocTh ¢pakuuii. Uro kacaercs MIaCcTHYHOCTH
H JIUNKOCTH (pakuuf, a TakxKe cr1ocobHOCTH HX HabyxaTh, TO 3TH
csolicTea Bo dpakiuax > 0,005 ux nourH BOBCE OTCYTCTBYIOT, a Haubo/ee:
CHJIBHO BbipaKeHHl B W10BaTol (pariyi. AHaJOrHYHbIE BEIBOJAL O HEKO-
TOpHX (u3M9ecKHX CBOACTBAX MEXaHMUECKUX 3/IEMEHTOB Clelaly paHee
A. Arrtep6epr (Atterberg, 1912), B. B. Oxorun (1933), Il. A. 3emar-
venckuil (1935), Il. @. Mensvrukos (1940, 1949). OrMmeueHHBIE 3aKO-
HOMEPHOCTH B M3MeHeHHH CBOHCTB MEXaHHUECKUX 3/IeMEHTOB IOATBep-
®JeHbl Takke A. JI. BOpOHMHHIM Ha INOYBAX CBETVIOKAIUTAHOBOIO
kommiaerca (1959), Slo Camp-JIsin Ha TunMuHBIX ceposeMaXx ; (1960)
u A. H. JluumaHOBO# Ha cepriX siecHBIX 3eMisix (1962).

E. HU. Kouepuno#t u A. . JIuuMaHOBO# BLINOJHEHH THIATEAbHbIE
HCCJIeIOBaHMS KOATYJSIIIMOHHOM CIIOCOGHOCTH MeXaHHYECKHX IEeMEeHTOR
noys pasnuuHOi KpymHOcTH. OTueriMBO (B cjaGhiX COJMEBBIX PacTBO-
pax) Takol crocoGHOCTHIO o6jafaloT dacTHim << 0,001 mm (un); Menee
yCTORYHBO U He BO BCeX 00paslax OHA NpOsBisiercs 8o paKi Ui MENKOIL
nein (0,005—0,001 mm) *. annoe nabmwomenue E. M. Kouepunoi
u A. WM. JInumanoBo# BaXHO 1pu pellleHHH BOIPOCOB CTPYKTYpooGpaso-
BaHHsi B nouse. COIacHO HX 3aK/IOUEHHMIO, LleMEHTHPYIOWEH Cr10coG-

* Kak wusBectHo, ATrepOepr, BrmepBble HCCJeJoBaBumHE 3Ty CNOCO6HOCTD
NOYBEHHEIX MEXAaHHYECKHX JIeMEHTOB, BEPXHHM MpeJeoM YacTHL, COOCOGHHX
KoaryJiipoBath B cJalblX COJNEBLIX PacTBOPAaXx, CUHTAN MeXdHHYECKHE 3JIEeMEHTb
B 0,02 mnm.
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Ta6anya 6

Hekotopuhie xumuueckue u du3nyecKue ceoficTBa MoUBBl M OTAENBHBIX MeXaHHUECKuX ee (ppaxiuuh
Jlepnoso-nodsoaucman seekocyzunucman KpynHonsiieaas nousa. Kaaununckud pation Mockoeckold o6aacmu. Jec,
(Oannvie E. H. Kouepunoti, 1954 2.)

. , B npopedtax Beca NMOYBH HAHM OTAEABHOM ‘:‘ >
z2 =y 23 9y g (paknnu EE
I 3 & ERC] @ ; 2 - =9
. kX . g © ! & ; " g d ‘(E
ol el B0 | F 0 |G5.|EE. )5 |aBE| 4 | B3| a:d
2% x5 o b a8 = wZE (G35 pe-1 EE; g Ra w =
- iz T | 22|85 | 8% |E5f|EEE| 5z |B:E| 585 ) &% | jad
28 8= |45 |58 | 8% |5ew|gf.| §6 528 g £ | &%
A—3—13 O6paszery 2,93 8,2 | 2,62 1,27 59,29|28,23| 31,06 4,85 | 40,69 2,10 58
He pacuJieHeH
0,10—0,05 Her Her | 2,66 |He onpen.| Her | Her | Her | 0,3 |{He onpex.| Her Her
0,05—0,01 0,43 1,4 | 2,66 1,49 » » » | 0,42 | 28,34 » 9
0,01—0,005 1,48 3,2 | 2,62 1,20 » » » 1,39 | 42,42 o » 10
0,005—0,001 5,37 | 14,4 | 2,59 0,92 59,20 |42,68| 16,52 | 6,40 | 65,10 2,20 48
<0,001 6,42 | 40,5 | 2,59 1,03 87,11|52,87|34,24(14,66 | 69,49 8,08 568
Ay—14—-26 O6paszel 1,30 6,9 | 2,64 1,41 38,29123,53114,76| 4,15 | 39,09 1,45 55
He pacufeuert
0,10—0,05 Her | Her | 2,68 | He onpen.! Her | Her | Her | 0,64% He onpen.| Her |Heompea.
p
0,05—0,01 0,18 0,8 {2,65 1,48 » » » 0,43 | 28,43 » 8
0,01—0,005 0,43 1,9 2,63 1,26 » » » 0,88 | 39,30 0,52 9
0,005-0,001 2,83 } 11,9 1 2,59 0,93 59,29 41,45,17,84) 5,38 | 59,73 0,95 56
<0,001 3,97 | 35,2 2,63 1,04 80,76 46,97 33,79 (16,10 | 66,61 5,66 875
By—35—45 O6paser 0,47 | 11,6 | 2,65 1,43 30,40!20,58| 9,82| 6,54 | 33,00 2,07 54
He pacdJjieHeH
0,10—0,05 Her Her | 2,67 {He ompea.|{ Her | Her | Her | 0,84 He onpen. | Her Her
0,05—0,01 0,09 1,0 | 2,65 1,47 » » » 0,42 29,36 » 9.
0,01—0,005 0,13 2,11 2,65 1,23 » » » 0,66 40,61 » 10
0,005—0,001 0,57 7,9 | 2,63 0,96 44,44134,28)10,16} 2,47 58,46 » 74
<0,001 1,47 | 43,9 | 2,69 1,07 89,39 {48,03141,36 (20,29 63,79 12,80 810
—65— O
B 8670 He pffqa;;?en 0,27 | 17,7 | 2,68 1,48 45,58 20,3225,26| 8,93 33,56 4,06 69
0,10—0,05 Her Her | 2,68 |He onpen.| Her | Her | Her | 0,94* He onpea.| Her Het
0,05—0,01 0,65 1,0 1 2,67 1,51 » » » 0,43 28,83 » 8
0,01—0,005 0,14 1,8 ] 2,68 1,26 » » » 0,74 38,57 » 14
0,005—0,001 0,30 7,2 | 2,71 1,08 44,64 130,37 | 14,27 | 2,52 45,66 » 92
<0,001 0,8 | 53,3} 2,70 1,07 92,60} 42,14)50,19122,58 63,27 12,53 1200
B,C—100—110 O6pasen He yur. | 22,5 | 2,71 1,41 33,27110,22) 14,05} 9,59 30,20 2,23 —_
He pacuJieHeH
0,10—0,05 » Her | 2,69 | He onpea.| Her | Her | Her 0,26 | He onpeg. | Her —
0,05—0,01 0,09 1,3 | 2,69 1,44 » » » 0,49 28,97 » _ 7
0,01—0,005 0,13 2,4 | 2,67 1,25 » » » 0,73 39,71 » 14
0,005—0,001 0,31 11,4 | 2,72 1,02 42,13|928,48| 13,65 2,86 47,87 » 92
<0,001 1,15 | 63,7 | 2,74 1,02 88,01 (41,88 46,13(25,92 63,27 11,87 680

* MaKCUMapHds CHI'DOCKOMHYHOCTh BO dpakuun 0,1~0,05 M Goaplle, HeXead BO (ppaxuuy 0,05—0,01 ma, yro ob6pacusercs GoaLWHM CQ-
8 AepkandeM opTwITedHOB B nepsofl H3 ITHX ABYX dpakuu i,
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Puc. 2. HekoTopre xapakTepHCTHKH MEXaHHYECKHX 3JI€MEHTOB MOYB:

a nad AepHOBO-ﬂOABOJ"{CTaﬂ CYTJIHHKCTASA TIO4Ba; 6 — cperyio- cepast CYrAnHucTag neltHas
3eMasl; 6 — CBeTJIoKamTaHoBas COJOHLUEBATasg CYIAHHHCTAA no4¥Ba



HOCTHIO 06Ja/laloT JHIIb MeXaHudecKue ajeMeHTH << 0,005 u ocoben-
Ho < 0,001 mm.

OrMeueHHBIE HAMH 3aKOHOMEPHOCTH MOBTOPSAIIOTCA BO BceX obeieflo-
BaHHHIX 06pasliax, HO KOJWYeCTReHHAsl BHPaXKeHHOCTh HX B Pa3JHYHbIX
fIOYBaX M FOPU3OHTaX MOYR pa3nas *. Hanpumep, npu cpaBHEHHH eMKO-
«CTH NOIVIOLIEHNsI MeJKOro nmecka u uja (ta6na. 6) BeiiB/JsieTcs yBeHde-
HUe 3TOH CHOCOGHOCTH TNOYBBI B WJMCTOH (ppaKuuu: AJs TOPH30HTA
A,—B29pas; nasi A,—B 48 pas;
aa By B 43,9; g Bs — 275t
B 53,3 pasa.

3acnyxuBaer TakKxe ObITb
OTMeUeHHBIM, 49TO B JIEPHORO-
NMOA30JIUCTON TOYBe W Cepoid
JiecHOH 3emile HamGoJibliee CO-
IlepxKaHue TyMyca HalJeHO B
unncTo# ppakuuu (0,001 mun),
a B IMOYBaX CBeTJIOKAlITaHOBOTO
KOMILJIEKCA — B CBETJIOKAMITA-
HOBOH, B COJIOHIlE H B JIyTOBO-
KalTaHoBo# HanGosee Goratoi
rymyCcoM oKa3sblBaeTCsl ppakuus
medskoii neian (0,006—0,001 um).

SBensuend Bec miepdod passt

Oco6oe MeCTO cpefii Xapax- T T =1

‘TEPUCTHK MeXaHHYeCKHX (ppak-
LHH I‘IOlIBbI,anBE}IEHHbEXBTaé— Puc. 3. ¥Yaneabubifi Bec TBepuoft dasw
qmne E. . K?qepHHOH, 3aHH-  yexammueckux GpaKmuit KepHOBO-TOA30-
MaloT 00beMHBIH BEC U YAEABHBH  aucrof CYrJHHUCTOH HIIOBATO-IbIIEBATOH
BeC TBepAOi (asbl  IOUBHI. nOYBHI
O6wnemnbiii Bec (B 2/cu®) Mexanu-
yecKHX (Ppakiuil yMeHbIIaeTcs 10 Mepe HapacTalomel MeK03eMUCTOCTH
MaTtepuala. IJTO eCTeCTBeHHO JJIsi <¢HACHITHOO» TPYHTa. B caydae
pa3flebHOYACTHYHOTO CTPOEHHS TlecuaHbie 3epHa Jerde y CKopee yma-
KOBBIBAIOTCs, HEXKeJIH MblIb WK Wi. B nmpupoiHoli o6cTaHOBKE 11aXoT-
Hbifl c10# 1lecYaHON 1I0YBBI, MO CPABHEHHIO C NMAXOTHHIM CJIOEM IOUBBI
CYTJIMHHCTOH WJIH TJIMHHCTOM, TaKxKe 0ObIMHO 06nafaeT GoJbINM 06heM-
HBIM BECOM H B COOTBETCTBHUH C 3THM MeHbUIEH MTOPO3HOCTHIO.
CBoeo6pa3Ha 3aKOHOMEDHOCTb H3MEHEHHs YJeJNbHOrO Beca TBepAOiH
¢dasnr oTfenbHBIX paknui (cM. Taba. 6 u puc. 3). B nepernofino-
aKKyMyJATHBHOM [ODH30HTEe 3Ta BeJUYHHA YMEHbBUIAETCS 10 Mepe
JIBHXKEHHsI OT IecuaHblX 3epeH K INbIK U uay. B wialioBuanbHeix ropu-
30HTaX, Hao60POT, HAHGOMBIINM YyJeibHbIM BeCOM 0051ajaoT MejKas
et (0,006—0,001 mm) 1 oco6erno ua (<<0,001 mm). B neprom
cnydyae (B ropu3onte A;) CKa3blRaeTcsi OGOTAIlEHHOCTb MeJIKOH MbLIH

Ppanyuu b pr

* Hccnenosanue E. M. KoueprHOH, HaCKOJAbKO HAM H3BECTHO, SIBJETCS
nepBbiM, B KOTOPOM CBOHCTBA MeXaHHYECKMX 3JIEMEHTOB H3Y4YeHHl B MOYBEHHOM
npoduJae npEMeHHTeNbHO KO BCeM IFOPH30HTaM NouBkl. ITo3xke K AdS APYrHX HouYB
7o caenano A. JI. Boponurum, o Csup-Jlsn 1 A. . JlnumanoBoi.
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H Haa rymycoM. B WIIOBUAaJBHOM TOPH3OHTE KOJIKYECTBO TyMyca
B HIHCTOH (pakUHd Takxke Haubosbllee, HO aGCOJIOTHO OHO HEBEJIHKO,
KpOMe TOTO, 3Ta (hpakius, 3/leCh Goraye TsKeJLIMH MHHepaaaMU H aMopd-
HEIMH COE/IHHEHUSIMH KeJI€3UCTOTO THIA.

3HauHTeNbHAS HM3MEHseMOCTb YJeJdbHOro Beca TBepHoii (daswl
pasyuyHbIX GpaKuuil NOYBH sBAdeTcs GaKTOPOM, BECHMA OCIOMKH s OLIHM
TOYHOCTb MEXaHHYECKOTO aHa/li3a MoYBLl. Kak yBuIHM fanee, y e/ bHE
BeC TBepJoH (aspl TOYBHI BXOAHT 00si3aTe/bHBHIM 4IEHOM B (HOpMYJInl
BHIYHUC/ICHHS] CKOPOCTH MaJieHHsl MeXaHUYECKHX JIeMEHTOB [TOYBH B XKH/I-
KOCTsX. Mul BBOAMM ero B (popMyay eAHHOH BeJNYHHOH Jjis KaxJOro
aHanM3upyemMoro o6pasua HouBH, TOTJa Kak, CTPOro roBopsi, €ro cjie-
J0Ban0 Ol JaBaThb COOTBETCTBEHHO KaxJOH (pakuuy aHAAH3HPYeMOTro
o6pasua, 4To NpaKTHYECKHU BeCbMa 3aTpyAHHTENBHO.

Kak nokasano B npuBeJeHHEIX MCCIEOBaHHsIX, BCe CBOWCTBA MeXa-
HUYECKHX 3JIEeMEHTOB IIOYB: XHMHYeCKue, (HU3HKO-XHMUYeCKHe, (H3H-
YecKue H (Pu3UKO-MeXaHHYECKHE — 3aKOHOMEPHO HM3MeHSIOTCs B CBA3K
¢ ux pasmepamu. Orciofia MOHSTHO 3HAYeHHE XapaKTepa MeXaHHYeCKOro
COCTaBa MOYB /ISl OLleHKU MX CBOHCTB U rJiaBHeHInero cBodcrea — IjIo-
JIOPOAiHsl, a TaKKe BHUMaHHE, KOTOPOE YIeNIsNoCh H y/esiercsl yueHHMM
H TpakTHKaMH BONpOCY KJjaccHbHKAUMH MEXaHHIeCKHX 3IJIEMEHTOB
IIOYB U TFPYHTOB OT HCTOKOB 3eMJefieiusl I0 HAUIMX AHeH.

KJACCHOPHKALIHA MEXAHUYECKHX 3JIEMEHTOB I104YB
M0 HX KPYNHOCTH

YKazaHusi Ha 3HAYeHHE MEXAHHYECKOro COCTaBa IOYB IIpH OlEHKe
HX mofoposus Mel HaxofuMm y M. B. JlomonocoBa (1763), y M. Komosa
(1789), HaBu (Devy, 1813), lllymaxepa (Schumacher, 1864) u Muorux
APy THX.

B nacrosiitiee BpeMs! B [IOYBOBE/IEHHH HMEIOTCSI MHOTHE JeCsiTKH KJac-
cupHKANHHA MEXaHHYECKHX JIEMEHTOB [IOYBH 10 KX KPYMHOCTH. Mg
OCTAHOBHMCS JIMIIb HA HEKOTOPHIX M3 HHX, YTOGH OXapaKTepH30BaThb
HCTOPHIO Pa3BHUTHs BONPOCA U COBPEMEHHOE ero COCTOsiHHE B IOYBOBe-
JleHHH PasluYHbIX cTpaH. B Tabaune 7 npuBefieHH KaK cTapeie K1accH-
(buKaluH, TaK 1 nepeoie Hanbonee noapoGHsle k1accubukauuu (A. A. Pa-
neeBa, B. P. Bunbsamca, A. H. Ca6anuna), Jeriie B OCHOBY GOJIBIIHH-
CTBA COBPEMEHHBIX.

Kak BufiHO ¥3 faHHBIX TaGauiubl, NepBhie Kaaccuduxauuu (llewe,
Jlopenua, OcGopra, JlokydaeBa) GbLIH Majio Au(pepeniHPOBAHHBIMH.
B HHX BbIflesIsieTCsi OT YeThlpex [0 LIeCTH PasiHYHbIX Qpakiu# OYBHL.
ABTOpH 3THX KJjaccHpHKau#it pacrnosarajii eme orpaHHYeHHBIMH
3HAHUSIMH O CBOHCTBAX MeXaHUYECKHX SJIEMEHTOB H CTPOHJIH CBOH K1acCH-
(pHKallHY IPEHMYIECTBEHHO HHTY HTHBHO, HCXO/S H3 PAKTHKH CJIbCKOro
X03s1icTRa, B KOTOPO# MpeJACTaB/IeHHE O JerkKHX (TeMIbIX) U TXKeJbIX
(XOJIOHBIX, HO GOraThIX NMHTATEJbHBIMH BEmECTBAMH) NOYBAX YXOMAUT
K HCTOKaM 3eMiellesidsi. TeM He MeHee CjleflyeT OTMETHUTb, YTO B mpH-
BeJIEHHBIX CTaphIX KiaccHdHKanHsX OCHOBHbie M0 KPYUHOCTH dpariuuu
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K.naccmbuxauuﬂ MEXaHHYeCKHX 3JeMEHTOB MOYBbI MO HX KPYMHOCTH

Ta6auwa 7

IpdexTuBnbIE
namMeTrp Me- )
%{aHH‘le?:KHx 1867 r., llewe | 1881 r., Jlopeny | 1886 r., | 1886 r., Jloky- | 1889 r., dagecs (1893 r., Buavsmc | 1903 r., CaGaunn
sJeMeHToB Qc6opn yaes
1I0YBH, MM
>10 Kamure © ranbka [KaMue © ranabka Kamuu
10—7 KDYIHHH . KPYIHDIH
- Ckenet X pag | (Xpswy| _~
7—5 Kamun # xpsm Xpaw, nrpa-| cpepuuit | Xpsam H rpasuit ralju, cpeAuHi
5121 QR O— (i D
5—3 MEeNKK I K MeNKHH
B Kpymiro-
3eM .
3—2 KPYNHBLIH
KPYIHBIA KPYITHBIT Kpymubli
2—1 KPYIHBIA
kpynusli | [Tecok Tecox cpeAHii
1--0,5 |Ilecok Tecox| cpepuuii cpeauui cpeauuit {[Tecor
—_— cpeAnHit — Hecox|—
0,5—0,25 TOHKH i CPeAHHi MeJIKH i MENIKHH )
MeJKiil
0,250,085 MeJKHHI Ilecok MeNKH A
IMuab IMuae Kpynias —
0,05—0,01 13803 Ha Mo KpynHas
0,01—0,005| rpy6uii | Ilblaib | cpepuss cpeausas
Ibs 1 Tess
0,005-—0,001 [nuna CnvHa rMHA HUa uau rauna HUn | cpeanuii MeJiKas MenKast
<0,001 TOHKHH 78] 28



TIOUBBl — KaMeHHCTasl 4acTb, I€COK, MbUIb M [VIMHA — BHIESIOTCS
BecbMa cOrjacHO. Bausku u rpanuubl pasmepos stux ¢pakiuil B MUJ-
JIHMeTpaxX, a BecbMa BaxHas Ais kjaccuduKaiMH 104B 10 MeXaHM-
ueckoMy coctaBy rpannua (<C0,01 ma) jgaxe mojHOCTBIO B HUX COBIA-
Jaet. OrcyTcTBYeT, OJHAKO, COIJIaCOBAHHOCTb B JIOHSITHAX TEPMHMHOB:
MbIb, W, MMuHa. Tak, ua no Oc6opHY COOTBETCTBYET muliy 1o JIope-
uy u Jlokydaesy. ¥ nHero xe w1 Kpynuee nuliy. [TofoGubie paskoriacus
B TepMUHOJIOTHH (cM. Ta6n. 8 1 10) CBOACTREHHLI U COBPEMEHHbIM KJjac-
cubuKauusiM MeXaHHYeCKHX 3JeMeHTOB mnouBbl. HauGosee crpoiinoit
U3 CTapbiX KJaccubuKanuil spasiercs knaccubukans E. Hlene (1867) —
npodeccopa [lerpoBckoit cenbckoxossiicrBeHnoit akafeMun. OHa OCHO-
BaHA Ha pesyJbTaTaX MeXaHMYEeCKOrOo aHalN3a IOYBH B TeKydell BOje
Ha npubope KOHCTPYKIHH TOr'O XK€ aBTopa.

Ipu nepBeix HauGosee 06cTOsITENbHBIX HCCAENOBaHUSAX 10UB Poccun
B TIPOUIJIOM CTOJIETHH, a4 UMEHHO MpH H3ydYeHHH IMOYREHHOIO OKPOBa
Huxeropoackoit rybepuuu nol pykosojcteom B. B. Jlokyuaesa (1886r.),
HCMOAb30Bajach KiaaccubuKains MeXaHMYeCKHUX 3JIeMeHTOB, GJn3Kasi
10 Xapakrtepy K mKane Jlopenua (cm. Ta6a. 7).

IlepBasi noapoGHasi 1IKaja MEXaHHYECKHX 3JEMEHTOB ITOYBbI, COOT-
BETCTBYIOIIAasl COBpPeMeHHbIM KaaccudukanusaM, Obila paspaboraHa
A. A. daseeBbiM 1 KCIOTH30BANACh B KYPCE €ro JEeKUHil sl CTYAEHTOR
[lerporckoit cenbckoxossificrBennof akafemun (1890). B ero kiaccu-
¢dukanun Boilensiercs 12 Qpakuuii MexaHMYECKHX 3JE€MEHTOB.

Knaccundunkanus PageeBa Gbiia BuaousMeneHa Buabsmcom. On
YIOPOCTHJ TMOJpasfieficHne KaMeHHCToH 4acTu IIOUBbi, NMPENJIOKHUB JBe
rpajlaliiy BMeCTO 4eTbipeX, pacliupuJ rpaHuusl jaast meuin (0,25—
40,0015 mm), TeM caMbIM NepeMecTHB IrpaHnLy AJjs dpakiunu Hia ¢ < 0,01
1o <0,0015 mu. B pesynbpTare OTMEUEeHHBIX U3MeHEHUH KiaaccubuKamns
crajia Gosiee coRepilenHO# (B TOHMMaHHH (paKUub MBI U HJIa) ¥ KOM-
TakKTHO#: B Hell 9 KiacCHpPMKauHOHHBIX MOApa3fienenuil.

HanbHefiiiuM u3MeHeHNsAM KJjaccupukauuns PajgeeBa — Bunbsmca
nofBepriachk B pabore A. H. CaGauuna (cM. Tabn. 7). On BOCCTAHOBHA
Knaccudukanuio KaMeHuCToll uactu nouBel mo PageeBy. Hinkuiowo
(MenbIIyI0) rpaHMILY A5 QpaKIUMHU MecKa MPUHS TaKoH, Kak B KJaccH-
tukanuax lene n [lokyuaeBa, reM caMbiM OrpaHUYMB QPaKIHMIO MBLTH
pamramu 0,05—0,001 mm. B kmaccuduranun CaGanmma 11 dpaxuuit
MeXaHHYeCKHX 3JIeMEeHTOB. IJTa KJjaccubuKalus Mmojyduia LIHPOKoe
pacnpocrpaHeHHe B nMouYseHHBIX paGorax B Poccui.

M3 onucanneix Kiaccubukauuii HauGonee APOGHBIMY SIBJISIOTCA
knaccubukanun Pajeera (12 dpakuuil) u CabGanuna (11 dpakumii).
Opnako 6buio Gbl HENpPaBWJIbHLIM Nperoaararb, 4To KJacCHpHKalus
TeM Jydllle, yeM oHa Goslee lleTajibHa, H YTO HYXKHO CTPEMHTBCH K Jallb-
Hefillemy ApoGMeHHIO KJacCH(PHKAIMK MeXaHHUeCKuX (pakiuiil MOYBHl.
B sTOM BOmpoce eCTb CBOI ONTHMYM: CJIHIIKOM KpaTKue KiaccuduKanun
(nanpumep, y OcGopna — uerbipe (pakilvi) HEMOJHO XapaKTepH3yIoT
CBOMCTBA MOYBbI, a M3JHUIHE JeTaJbHble KJIacCHBUKAINK 3aTpyAHAIOT
nonb3oBaHue uUMH. Befb Knaccubukauun nmpeiHa3HaYalOTCsl HE TOJAbKO
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Tabnuua 8

CoppemeHHble KnaccHUMKALHH MeXaHH4eCKMX 9NEMEHTOB NOYBH, HauGoaee pacnpocTpaHeilisie B CCCP (1937—1957 rr.)

AddexTupupft gHaMeTp
MeXaHHUECKHX 5JEMEHTOB
MOUBLl, MM

Kauunckuit, 1937 r.

Kauunckuit, 1957 r.

Oxotux, 1940 r.

>20 Kpyiibtit
—10 "
201 Kamuu Kamuu Xpsm u rpaBuit cpeanmH
10—-7 MeJTKHIT
7—3 O4YeHb MEJKHIT
3—2
91 KpYITHBIH I'paBuit KPYHHHH
1-0,5 \\ Mecox cpeannit KPyNHbI [lecox cpe it o
0,5—-0,25T [Tecox cpeaHui MeJIKHi
MeJKHH ~
0,25—0,(y MeJIKHI necYano-TbIeBATHIH
0,05—0,01 \ KpynHas KpynHas [Te116
0,01—0,005 \ CpefHAst cpenHsist Hn
0.005—0.002 [ [Tbb IMetne
0:002_0:001 MeJKad MeJIKast rpy6as
0,001—0,0005 \ rpyOBIit Fnuna
0,0005—0,0001 } HUa HUa TOHKUH TodKast
<0,0001 / KOJIJION/1bl
>0,01 Pu3nyecKHH Necok dusHuecKHil Necok
{0,01 dusyyeckas riauHa ®nauueckas rianta -



A5 Hay4HBIX paGOTHHKOB, HO ¥ Juis ipakTuKoB. Hapsiay ¢ conepxatens-
HOCTbIO, OHH JAOJIXKHBI GhITb JIOCTATOYHO NPOCTHI M JIETKO 3a[OMHHAEMbI.
Mpr cunTaeM, 4TO ApOGHOCTb COBPEMEHHbIX KJaCCHPHKALMH MeXaHHu-
YeCKHX 3JIEMEHTOB NOYBbI, BhIGJSEMbIX NPH OOLIYHOM MeXaHHUECKOM
aHaJH3e, JOCTaTOYHa. B panbHedlleM HeOOXONHMMO YTOYHEHHE B HHX
rpaHHL, MexaHu4eCKuX ¢pakuuii u HaydHOe (C NO3HIUIT XUMHH, GH3HKO-
XHMHH, OH3HKH U DU3HKO-MeXaHHKH NOYB) UX OGOCHOBaHHE.

B pa6orax H. A. KauuHCKOro 1o MeXaHHYeCKOMY aHAJIM3y NOYBLL
B 1937 r. Obwiv MPUHSATH 32 OCHOBY HOMEHKJ/IATYDHBE TOAPa3Je/eHHs
MexaHHdeckux ¢paxumit nmousst no CaGanuny (Taba. 7, 8): HasBaHus
¢dpakiuil ocTapaeHbl 10 BO3MOXKHOCTH IPUBLIYHbIE U151 COBETCKOTO [104BO-
Bela. BMecTe ¢ TeM caellyeT OMHHTB, UTO 3T O
cCXoxcTBO TOAbKO ¢dopMaabHOE TakK KakK Ha-
3BaHHbBe dpakuuu nouB B MeToguke Cabanu-
Ha BHAeJAIOTCH C IPHHATHEM CKOpPOCTeH maje-
HHA MeXaHHUYeCKUX 3JEMEHTOB HOUYBB B BOJe
no popmydae Mene(187),a B Mmetoie KauuHckoro—
no dopmyae Croxkca (1937, 1943, 1958), ciencrsueM 3T0re
sIBJISIETCA pas/idyue B BEJIMUHHAX OJHOMMEHHBIX MeXaHHYECKHX 3JieMeH-
T0B, Jocturamomiee 100% u Gosee. D10 3ameuanye OCTaeTcs ClpaBeI-
BbIM M MNPH OLlCHKe BEJHIHH MEXaHHUECKHX 3JEMEHTOB IOYBLI, Bbifle-
JsieMbiX 10 merofty Buibsamca (cm. Tabm. 9).

Ta6bauwma 9

BeaHYHHBH MeXaHHYECKHX 3JeMeHTOB NOYBHI NPHMEHUTENBHO K CKOPOCTSM
najenua Ux no pasanunbuiM dopmynam *

BuapsiMmc—~CroKe Illene—Croke
® U —~ 1 B 1
= 3 54 N J @ 5 - o
= A = Togd 9@ R O F B
ExI3% . E® 5¥af 8 52983 P E23E o
< 838 Qa ] o EEEELs ) clorxg
E:cxz B roeﬂimg EZgm =5 N“"e'cuo'g
OomE® T XoQms ~ =IE 9 = TX¥oOE LB
gge .8 E-m e, Ex 59 952“’5 ad °'><=x=§®"
QO o° soaf_’:E:{ S=Ed_ So SEmo Tz
252 5m =E ZEOQ0EE a 3% =5 2nob0a
gEeio S3n | 2E8.586| gExfs £% PP
OEdnl SRR Heas—=8| OXXER =6 Hgar~55
0,33 0,010 0,0200 0,1650 0,010 0,014
0,0046 0,005 0,0024 0,0560 0,005 0,008
0,0012 0,001 0,0012 0,(_)044 0,001 0,002

* Cum.Takxke: C. B. AcTanoB. OuepkH 1o H3yyenHio GH3BYECK HX cBOMCTB MOYBH, 1928,

Kpome TOro, Henbast ynyckaThb M3 BHAY, YTO BeJHYHHbI MEXaHH-
4eCKHX 3JIEMEHTOB, OTMy4YHBaBIUMXCH B aHanausax no Illexe, Bunbsamcy
i CabaHHHY, HE HMeJH CTPOrO OnpeJleieHHbX pasMepoB, TaK Kak
B 3THX aHA/JH3aX He NPHHUMAJIMCH NONDABKHM HA BA3KOCTh BOJAH INPH
pa3JiMUHBIX TeMiepaTypax.
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ITo cpasnenuto ¢ xknaccuduranueit Cabanuna B nociefuedl xsiacci-
«HUKaL UK YNPOLIEHO NOJpasjiesieHHe KAMEHHCTOH 4acTH IOYBBI: BMeCTO
yerbipex ¢pakiuil BbiAeaserca ogHa (KAMEHHCTas 4acTb NOYBH— Ppak-
iU >3 Mu). DTO COKPATHIIO B KJIaCCHOHKALHOHHOH 1IKAaJie KOJHYECTBO

pakuuii ¢ 11 1o 8. Ilo ananorun ¢ npenanoxenuem H. M. Cubupuesa
{1899, 1901), gactuust >0,01 #u oO6velluHEHB NOJK Ha3BaHHEM «(pH3H-
YecKHil necok» M uacTuubl < 0,01 mm — noj HasBaHueM «bpusndeckas
TJIMHAY. '

IIpepnoxennas Kaumnckum B 1937 r. Knaccudukanus IMHPOKO
npuBuiach B nouseHHbix uccsepoBanusix CCCP. Ona takxke ony6un-
KOBaHa B Pas/iHUHLIX cTpaHax: B Dosrapuu (1947, 1951), IOrocnasun
{1947), Benrpuu (1949, 1952), Ilossiue (1950), Pymeinnu (1951), Kutae
(1954), Snounu (1954), COP (1955), Bo ®pannun u Aurnuu (1956),
B CHIA (1961).

YuurbiBas JlaHHble, HaKonJeHHble B Jabopatopusix orAena (H3HKH
i TexHosoruy nous Ilousennoro uuctHTyTa M. B. B. Jlokyuaea
AH CCCP po 1961 r. u xadenpn dusnku u Menuopauuu nous MI'Y,
a Takxke MaTepuasJ NIPOH3BOACTBEHHOrO ONLITA, B HACTOSMIEe BpeMsi
npefjaraeM HeCKOJbKO BHAOM3MEHUTb KJIACCHPHKALUIO MeXaHHYECKHX
SJIeMEHTOB IIOYBHI B CTODOHY €€ YTOYHeHHs, OJHAKO TaKuM 0Gpa3oM,
yTOObI He HAPYIUINTb IPeeMCTBEHHOCTh HOBHIX pabor co crapuimu. Hswme-
HEHHA CBOJATCA K YTOUHEeHHMIO dpaklui KPYNHOro H CPeJHEero Iecka.
Kaxk wu3sectHo, Bo dpakiuio Kpynuoro necka Pagee, Bunbamc, Caba-
HHH, a TaKKe KauuHCKHI OTHOCH/IN MeXaHHUeCKHe 3JIeMEHThI C JHaMe-
TpoM OT | 10 3 mm. B TO ke Bpemsa KaxK[ulli NOYBOBEJ] 3HAET, YTO TAKOTO
«I1eCKa» B NPHPOJE, KAK TOPOJAH, He cymectByer. CylecTBYIOT MHHe-
paJibHbIC 3ePHA TAKOH KPYNHOCTH, KOTOPble HHOFAA, OCOGEHHO B asljIio-
BHABLHHIX OTJIOXKEHHUAX, CKaNIMBaOTCA B OOJbIIMX KOJMYECTBAX Kak
npuMech K APyruM, Gosiee MeIKMM MEXAHHYECKHM 3JileMeHTaM, HO TaKo#
IIPUMECHI0 MOTYT OBITb M KaMHH JOOHX pasmepoB. Kpome roro, cBoii-
CTBa MEXaHHYEeCKHX 3JIEMEHTOB C AHaMeTpoM 1—3 am He cOOTBETCTBYIOT
CBOHCTBAM NeCKa.

Ilecku npupoAHbe OO6Magasd 3HAUHTECAbHOH
BOJAONDPOHHUILAeMOCTbhi0, B TO Xe& BpeMs OTJHU-
YalTCAd 3aMeTHOHX BaparoeMgkocrtsio (B 5—10—15%)
H KanuaJsAspHLBMHU cBoHcTBaMu. B coorBerTcCT-
BHH C 5THM OHM NPHTOLHB AJS BbHIpalu BaHHUSA
KYJbTYPHBX NDOJeBHX pacCTEeHHH H JecCHBHHX,
OCOG6EHHO COCHBL

CoBepiiieHHO HHBIMH CBOHCTBAMH 00jajiaior OpakiyH H3 MeXaHu-
YeCKHX 3JIEMEHTOB C JAuamerpoM > 1—3 mm. BoponponuiiaeMoctTs Taknx
dpakiuii —n poBasbHasA BiaroeMkocts HX H KanWwisipHbole
CBOfICTBA HHYTOXKHO Masibl (BiaroeMkoctb <3%). o cBoum csoiicTBam
OHH NepPeXOAHbI OT NOYBEHHOr0 MeJIKO3eMa K KAMeHHCTO! yacti. B 1O xe
BpeMs — 370 He Kamuu. Haxopsch B nopone uiu B HAaXOTHOM cJioe,
OHH Orpy0JIsioT UX, HO, AaXKe B C/iydae BHICOKOrO COfepXKaHus, He Ipe-
ISITCTBYIOT CEJIbCKOXO3ANUCTBEHHOMY OCBOEHHIO TEPPHTOPHH.
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Msui cumraem nenrecooGpa3sHbIM q)paxunw ¢ JuaMmerpoM 3epeH ot [
J0 3 MM BBIIEJMTH Kak T p a B U . B coorBercrsuu ¢ aTum q)paKumr
necKa M3MEHsATCA TaK: NecoK Kpyuubid 1—0,5 ax; necox cpepiuuit —
0,5—0,25 mm; mecox MenkuH ocTaercsi B NPexHHX mpefeiax — 0,25—

,05 MM,

llaHHOe u3MeHeHHE KJACCHOHKAIMYU He HApyUIaeT NpPeeMCTBEHHOCTH
B paborax: Beib ppakuusa 1—3 mx HUKOTAA He GhiBaeT OCHOBHOMH Jaxe:
B neckax. B 1o xe Bpems npu 3aMeTHOH NpuMeCH K APYTUM (paruusiM
(k riuMHE, K DecKaM) ee HYXHO OyJieT OTTEHATb TEDMHHOM <rpaBesiH-
CThifi»: NECOK T'PABEJIMCTBIH, CYIJIHHOK TPaBeJUCTHIR M T. JI.

O10 BHIOH3MeHEHHE KJacCUDHKANHH NPHOIH3UT e€e K HEeKOTOPhIM
3apy6exXHbIM  XnacCHbuKanuAM MeXaHHYECKHX 3JIEMEHTOB [OYBBL
H B NepBYI0 ouepeib K OpPHUTAHCKOH H aMepHKaHCKOH KJjaccuduka-
IHSIM, YTO B JIAHHOM C/ly4ae sBsieTcs OOOCHOBAHHBIM M TOJIE3HBIM (CM.
taba. 8 u 10).

C mpuHsATHeM YKa3aHHOTO H3MeHeHMs Hawa kjaaccubuKauua s
COGCTBEHHO MeXaHHYECKHX AaHaiH30B Oyler Briaouath 9 dpakuui.

B HeKOTOpHIX CHellHasibHBIX HCCHIEIOBAHHSIX TpeGyeTcs: pacuieHAThb
u dpaxuuio uia (<0,001 mx). ns 3Tux uenell Mpt auddepenuupyem
¢dpakuuio wia Ha TPH 4aCTH: MJ TPyObId, U TOHKHI W KOJJIOHABI (CM.
tabna. 8).

Kaxk u mpexne, ocraBisieM NOJpa3fesieHHe:

a) dpakuun > 0,01 mm —«dusnyeckuil» necox;

6) dpaxuna < 0,01 mm —«pusnyeckas» ryinHa.

IlockonbKy CBOHCTBA MeXaHHUYECKHX 3JIEMEHTOB 3aBHCAT HE TOJBKO
OT MX KPYIHOCTH, HO TaKxKe OT (OPMBI /1eMeHTAa H €r0 XHMHYECKOro
cocraBa, IIOCTOJIbKY COBEPLIEHHO OdYeBHIHA HeOGXONUMOCTb H3yUeHHA
CBOMCTB MEXAaHHYECKHMX SJIEMEHTOB DA3JiMYHBLIX MOYB ¥ FeOJOTHYECKHX
HamjiacToBaHuH.

ITecku xBapuesble, CJIONAHbLE WM KapOGoHaTHble OG1AAIOT PA3IHY-
HbiMH cBoiicrBamu. Pasnuunas creneHb rimHucToctH HaGimofaercs
B «DH3HUECKOH» NTHHE NOA30/HCTOH NOUYBbI, UepHO3€eMa, COJIOHNA U T. H.
3HaHue CBOHCTB MeXaHHYECKHX 3/JIEMEHTOB Pa3JHYHBIX [OYB H TPYHTOB
n03BO/IMT JAuGdepeHIHPOBAHHO NOJOATH K KiacCHpHKAUMH [OYB MO
MeXaHUYecKOMy COCTaBy.

B rpyuroBemdeckux patorax B CCCP yacro npumensiercsi Kiaccudu-
KalHsl MexaHuuecKux yieMeHToB Mo OXOTuHy (cM. tabia. 8). B neit 12
HOMEHK/IaTyPHbIX NOApa3JieNieHHll, M3 KOTOphIX 8 majaer Ha IIeCOK,
XpSiL U TpaBuil ¥ JuLib 4 HAa BCe OCTasibHBIE TOHKHe ppakuHHu. [Tonpo6-
Has KJaccHpHKAIus NeCKa, XpAlla H TPaBHs BLI3BAHA TEM, YTO 3TH
(dhpaxuuH TPYHTOB AB/sIOTCA 00fA3aTeNIbHBIMH, 4 MHOTJA M OCHOB-
HbIMH B Pa3/iM4HbIX CTPOHTEJNbHBIX MaTepHajJaxXx u pabotax: B MpPOHU3-
BonctBe GeToHa, mpM mOCTPOiiKe JOpor, dyHIaMeHTOB COOPYKEHHH
u mp.

IlouBoBenOB He YAOBJIETBOPAIOT B Kiaccupukauun OXOTHHA Cyxe-
Hoe noHartue meuiM (0,00—0,01 xm) w nporuBomoOCTaBiieHHE «HJIA>
rauHe (opudyeM «ui» B KinaccHukaumn OXOTHHA OKasbiBaeTcs Gosee
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rpyObIM, YeM IVIHHA). Takoe MoHATHE 06 «HJle» HeyAAuHO N03auMCTEO-
paHo OxotuHbiM y OcGopHa.

B rtabinue 10 mnpuBeieHbl paclpoCTpaHEHHbC 3apyGeXKHble
KJ1aCCU(pUKALHH, '

Kaxk MoXHO BHAETb, CTeNeHb fHpbepeHnal iy UX IPUMEPHO Ta XKe,
4TO U B Hamux kJaccugpuxanusax. Haubonee asiemenTapHoOl Cpefn HHUX
ABJsSeTC HeMelKas KJaccupHkanusa AoBoeHHoro nepuopa (1930)%,
a Haubosiee mojpoGHoii — Kaaccupukanusa AttepbGepra (Atterberg,
1912). U3 sapyGexHbix aBTOpoB ATTepGepr oCo0eHHO MHOro chesaJt
B Bonpoce wu3yueHdsi (GU3HKO-XUMHYECKHX, (GH3HUECKMX H (bH3HKO-
MeXaHHYECKHX CBOHCTB MEXaHHYECKHX 3JIeMeHTOB HouBbl. EMy nipuHaj-
JeXaT T[epBuleé SKCHEPHMEHTbl [0 YCTAHOBJIGHHIO BePXHHX [paHHI
GpPOYHOBCKOT'O JBHXKEHHS [/l TOUYBEHHBIX UACTHIL M KOAryJALHH HX
B cnapiX COJIEBbIX PaCTBOPAX, AeTalibHOE H3y4YeHle BOAHBIX CBOICTB
H IUIaCTHYHOCTH MeXaHudeCKuX &pakuufi nouBni. B wacrnocTu, Ha
OCHOBE 3THX paloT uM BBeJleHbl OHATUS O BepXHeH U HuXHeH rpanuliax
TEKYYeCTH IMOYBbI U TPYHTa, O TpPaHMIAaX KJeHKOCTH U CKaThBaHuUs
B IIHYP. DTH «KOHCTAHTbI®», KAK U OCHOBAHHASA Ha HHX XapaKTEPUCTHKA
[JIaCTHYHOCTH IIOYB ¥ TPYHTOB, HOJYYWIM MeXJIyHapoAHOe paclpo-
CTpaHeHHe, B TOM 4YHCJie B IIOYBOBeAEHUH U IpyHToBeZeHHH COBETCKOTro
Cotosa.

OrpaBasi Jo/xkHoe Knaccubukanuu Arrepbepra, Mbl JOJXKHbBE, OJHA-
KO, IOMHUTB, 410 OHA pa3paGoTaHa Ha OrpaHUYEHHOM KOJMYeCTBe MOuB,
pacnpocrpaHenubix B IlBelinu, nosToMy XapaxkTepucTuKu ATTepGepra
M HAallM MHOTAA CYWIECTBEHHO pacxoAarcsi. Mbl yxke oTMeudasnu, 4to
no AtrtepGepry BepXHHH Ipefes] KOaTyJsLUH MeXaHW4eCKHUX 3JeMeH-
TOB B CJaGhiX COJIeBBIX pacTBOpPax COOTBETCTBYET KDYHHOCTH YaCTHIL
0,02 mm, TOrAa Kak MO HalUM JaHHLIM OH JieXHT B npefienax 0,005—
0,001 mm. Inuuucrbie cpoficTBa 4dacTull ATTepGepr oGHapyKuBaer
Bo ¢pakuuax <0,02 mm; Mbl K (u3udecKoH IJIuHE OTHOCHM YaCTHIIbI
< 0,01 mm. Pesko BoipaxeHHasl IJIaCTUYHOCTD Gpakuuii no Arrepbepry:
npucyma gactuiiam < 0,002 um. ITo nanueM B. M. Bespyka (1935),
T1. ®. Menbuukona (1940), E. 1. Kouepunoii (1954) u A. 1. Jluuma-
HoBOH (1962), ona cMemaercss A0 BeyimuuHbl yactuil <C 0,001 mm u T. 1.

Ipanunel MexAy (pakuusaMH KaMEHHCTOH YaCTH IOYBbI, IlecKa,
IbITH, Wia, KOJJIOWJOB B Knaccudukalnu ArrepGepra npuGiusuTe/bHO
COOTBETCTBYIOT I'paHullaM B HaineH Kiaaccubukanuu. OfHako B KJaccu-
¢dukauun Atrepbepra ofpamaeT Ha ceOs BHHMaHUE€ HCKYCCTBEHHOCTb.
rpanul Mexxiy (ppakiuaMH, NOCTPOEHHAsA Ha 4epeAoBaHUHU uupp 6 u 2.
Cospaercsi BmevaT/ieHHe, 4YTO BCe CBOHCTBA MeXaHHUECKHX (paKiuil
M3MEHSIIOTCA Ha 3THX «Marudyeckux» rpaHuliax. KoHeuwo, B mpupoze
Tako# 3aKoHoMepHocTH HeT. Ham Kaxercs Gosiee eCTeCTBEHHHIM H Tub-
KHM [OCTpOEeHHE HalMX KJaccuuKauui, Kak M psila 3apyGexubix,

: * B coBpeMeHHHIX HEMEUKHX pyxoBoAcTBax Llmaasdpyca (Schmalfuss, 1950),
Pemepa-lllepdepa (Roemer-Scheffer, 1959) u Apyrux mucnondbayercst cokpa-
menHast kJaaccubuxkauust Arrepbepra.
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CoBpeMennsle 3apyGexHubie KaccHPUKanMu MexanudecKux

3JIEMCHTOR NMOYBRLI
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C HCMOJIb30BaHHeM Au(pepeHIPOBAHHBIX [PaHUll, BHIPAXKEHHBIX IH-
dpamu 1, 2, 3, 5, 25.

Knaccudukanuu, npumensieMeoie B Bputanun u CHIA (omu noutu
HAEHTHYHBI), B oOmeM, OjusKH K HaweH KjaacCHOUKaluH, OJHaKO
Haubosiee TOHKas dpakuus, BuifenseMas B HUX (<0,005 xn), cootser-
CTBYeT Haiuell MenKoH melig mimoc uia (cM. taba. 10).

B Tabaune 10 pagoM c Kaaccudukauuedi ArrepOepra npusejieHa
«MEXAYHapoiHasi» KJacCHOUKaIHsA MeXaHWYeCKHX 3JIEMEHTOB IIOYBHL.
HeTpynno Bugersb, 4TO OHa npeAcTaB/sfeT co60i CHIBHO COKDANIEHHYIO
H YIOPOIEHHYI0 Kiaccudukanuio Arrepbepra. B meil sinmb 6 uieHos,
H H3MEHSIOTCS OHM IO BeJIWUilHe 3epeH B NOPsJKe AeCATHYHOH CHCTEMBI:
KaxJasl nocjepywuas rpaduna B 10 pas menbiie npeapiaymeil. 3ta
miKana Owlia NpPHHATA KaK «MEXAYHApOAHasi» Ha BTOPOM MeXIYHapoj-
HOM Kourpecce nousosejoB (1930 r.).

Llens aBTOpOB IIKasIbl OYEBHJAHA: CHENATh ee Jerko 3aloMHHA-
mwefica u goctyndoit s Bcex. Ho oueBuana v upesMepHasi HCKyCCTBEH-
HOCTb 9TOH wWKanbl. Ec/n Mbel COMHEBa/JHCh B 3aKOHOMEPHOCTH H3MeHe-
HUH cBOHACTB MeXaHHYECKHX 3JIeMEHTOB IIOYBLI COTJIACHO KJiaccuduKanuu
Artrep6epra, nocrpoenHo#l Ha coderanuu nudp 6 u 2, To oueBHAHO, UTO
3TH U3MEHEHHs HeJib3f YJIOXKHTD B LIKaJy, IJie HOBLle CBOHCTBa Ipenno-
Jaralotess o6s3aTesibHO MPH YBeJHYEHHH HJIM YMEHbLIEHHH Pa3MepoB
seper B 10 pa3. UpeamepHass HCKYCCTBEHHOCTb 3TOH IKaJibl HCKJIIOUHJIa
BO3MOXKHOCTb A/1fl Hee CTaTh MeXAYHapOJHOH, XOTSl B HEKOTOPHIX CTpa-
Hax OHa npuMeHsiercd, Hanpumep Bo @Ppanuuu (1956), B PympiHun
(1955), B PPT (1959) u B HEKOTOPHIX APYTHX.

B 1922 r. K. K. T'expofii, npuzaBas HCK/IIOUHTENbHOE 3HaYCHHE
KOJIJIOHAHOH (paKliuy NOUBHI, BIEPBHIE NOCTaBHJ Bolpoc 06 yJbTpame-
XaHuyeckoM aHanuse. Haiua sanava B aHHOM yueOGHHKe OrpaHHYHBaerT-
CAd paMKaMH COGCTBEHHO MeXaHHMYECKOTO aHaJH3a:
OT KaMeHHCTOH yacTu mouBsl (>3 sa) mo miaa (<C0,001 xu). Omuaxko
CYHTaeM 1iesfeco06pasHbIM B 3aKJAlOYeHHe HaCTOALeH TIJiaBul OTMETHTh
HEeKOTOpbhle CBOHCTBA CYCIIEHSHH, <KOJJIOHZOBY M <KDHCTaJJIOHUAOB»
(taba. 11).

TonyTHO 3aMeTHM, Y4TO NOHSITHE O «KOJJIOHZAX» H «KPHUCTa/JIOHZaX»
BBegeno I'pamom (1861).

Konnouzamu, KoTopele Hac B ZAaHHOM Cay4ae 0cOGeHHO HHTEPecyloT,
OH cYHTas cheludHuuecKue BeleCTBa, KaK KpaxMas, ajJbOyMHH, XKeJia-
THHa, KJjed. CaMo CJIOBO «KOJIJIOMJ» IIPOH3BEAEHO OT JIaTHHCKOIO CJIOBA
colla, uto smaumt KJjeH. Ilocne wuccaenosanuit Ocrtsasnbma (1909 r.
H GoJjiee mo3fHHe) Ta TOUKa speHus I'pama Gnlna ocrasiena. Ha ocho-
Be COBpeMeHHHIX palOoT IpaBHJibHee TOBODHUTb He O «KOJJIOHZAX>,
a4 0 KOJIJIOMAHOM COCTOSIHHHM BELIECTBA.

B KoJu1onHOe COCTOsIHHE MOTYT GhITh epeBefeHbl MHOI'HEe MHHEP aJibl
H apyrue Beectsa. Heo6xomumo smiub cobmofeHne CIeqyomux yeao-
BHH: a) BemecTBO (RucnepcHas pasa) RO/KHO ObITb MHHHMaJIBHO PacTBO-
pPHUMO B pacTBOpHTese — B ZUCHEPCHOHHOH cpefe (B HaweMm ciydae —
B xupkoll dase); 6) Auchepcras dasa No/mKHa ObTh paspgpoGreHa
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TaG6auma It

Hexotopsle XapPaKTEPUCTHKH CYCNeH3Hi, KOMOHAOB H KPHCTAJIOMAOB

PasMepnl 4acTHQ

Haasaune

C pofo#t
ofpasyercs

CuoficTsa

250 Mk —
0,1 mx. Buau-
Mble HeBOODY-
JKeHHBM TJ1a30M
H BHAMMBlE B
MMK POCKOII

0,1 mx —5—
1 muk. Yabrpa-
MHK POCKOMHYe-
CKHe 4

5—1 umx
Ananutudeckue

50

Cycriensuu
HJIH MUKPOHHL

«KOJTONABIY
CYGMHKPOHHL M
AMUKPCHDBI

«Kpucranio-
MBI

Boaunast B3Beck
WM AUCIepCHst

Koasonauniit
pacTBop — 30J1b
UM JHCOEPCOHA

Ucrunsbiit Mo-
JIeKyJIsiPHBIH pa-
CTBOD WJIH JHC-
nepeHs

> YacTbio BHAHMBI HEBOODY-
XKeHHBIM raasoMm. Bce 1po-
CMaTpHBAIOTCSt B MMKDOCKOII.
BepxHsst rpadnuna G6GpoyHOB-~
CKOTO JBUKeHHS OKOIO 1—2p.
BepxHsisi rpaHHIia KoarystHu
B C146HIX COJIeBBIX PacTBOPAX
H TPaHHia MJIaCTHYHOCTH OKO-~
a0 5 xuk. HaGyxaemocTp caa-
6as. He mpoxonsit ckBo3b Gy-
MaiKHBle OHABTPHI

CyOMHKpOHE ~ BHAHMHL B
yJABTPAMHKPOCKON  OTAE.Ib-
HBIMH CBeTSIHHMHCST TOUKAMH,
AMHKPOHH (HanGosiee Me.IKHE)
AalOT B YJIBTPaMUKPOCKOIle
Anbdysupii cBeToBoi 3¢dexT
B BHAe KoHyca THHa4Ia
(1869). [ToauocTrio o6Hapyxu-~
BAIOTCS MpH IOMOIM  3JEK-~
TPOHHOIO MHKpockona. Bcee
[oABEPKEHs  GPOYHOBCKOMY
ABHIKEHHIO H Tpoueccy Koa-
TYJASiuMH, HapacTaloIUMH ¢
yMeHpileHHeM YaCTHUL.

Koaryaupysi, nepexoasit u3
305t B reap (crycrok). Ilaa-
CTHYHOCTb M HabyXaemocTh
Bbicokne. [IpoxopsaT CkBO3b
6ymMaxHble QHIBTPBI, HO OOBIY~
HO He [IPOXOZAT CKBO3b pac-
THTeJbHble M JKUBOTHBHIE Ilepe-~
NOHKH

MousexyJibl M aToMbl. B yJb-~
TPaMHKPOCKOIl He  BHIMMHL.
ONeKTPOHHBIM ~ MHKPOCKONOM
He oO6napyxuBatorcs. O6ua-
Py KHBaIOTCA B PaJHOAK THBHOM
COCTOSIHHH ¢ momoipio ¢oro-
MeTpuH. [1poxoasT ckBo3b 6y-
MaiKHble (QHIBTPHI, PaCTUTENb-
Hble H KHBOTHBIE [I€DEIIOHKH.
Qopma BemecTBa JOCTyNHas
pacTeHusiM ¥ XKuBOTHBIM. [Te-
pea MeXaHHYeCKHM aHaJli3oM
H3 [OYBH OTMBIBAIOTCA HJH
YUHTHIBAIOTCS B BUAE [JIOTHOTO
ocTaTka IIpH  BHINAPHBAHHH
CyCIeH3HH




no pasmepoB < 0,1 mx; B) nucnepcHas dasa (ee mNOBepXHOCTD)
MO/KHA HAXORHTHCA B AKTHBHOM B3aUMOJeHCTBHH C JAUCIEPCHOHHOM
cpefiof.

B coBpeMeHHOH XHMHH H3MeHEHO TaKKe NOHATHE I'pama o «xpu-
CTa/JION[ax», NOJ KOTOPbIMH CeHdaC cJjefyeT NOHHMATb HCTHHHBIE,
MOJIeKyJ/IfipHbIe PACTBOPHI.

YrnoTpebias B JanbHelileM Ha3BaHHs KOJJIOHIBI» M KPHCTAJJIO-
HARI», MBI IOJIb3yeMCSl 9THMH TEPMHHAMH JIMINb KaK HCTOPHYECKHUMH,
BKJ/IaJlbiBasl B HHUX COBPEMEHHBIH CMBICJ COIJIACHO CHEJaHHBIM BBILLE
3aMedaHHsM.

IMOATOTOBKA 11O04YB
K MHKPOATPEFATHOMY H MEXAHHYECKOMY AHAJIH3AM

MukpoarperaTHsiii aHaIn3

B nousenHo# nuteparype A0 30-x rofoB NOHATHE O MHKpoarperar-
HOM aHa/Iu3e NOYB He BCTpedaercs. Bce ynomsHyThle BO BTOpo#l riiaBe
aHaJIM3bI HOYB M KJACCH(PUKALUN MeXaHUYeCKHX 3JIEMEHTOB OTHOCH/IUCH
K KaTerOPHH MeXaHHYeCKHX aHaJu30B. PasliefeHne aHaIu30B U coCTa-
BOB [I0UB HA MHKpoOarperaTHble 1 MeXaHH4YeCKHe CTasI0 NIPUBJIEKATh BHU-
MaHHe NOYBOBEAOB nocje paborbl [efpofina 06 yibTpaMexaHHYeCKOM
cocraBe nous (1922) u oxoHuarenbHO odopmuioCh Ha Bropom Mexny-
HapoJHOM KoHrpecce nouBoBefioB (1930 r.), xorxa Gbli peKOMeHJ0Ba-
HbI JJIS1 MeXJIyHapOJHOH NPAaKTHKU: 1) «MeXJyHapOAHbU» Merox <«A»
¢ MaKCHMaJbHbHIM AHCHeprHpOBAHHEM NOYBeHHOH HpoOhbI meper aHaJH-
30M (MeXaHHYeCKHH aHAMH3) U 2) «MeXAYHApOAHBI» MeTol «B»— c Go-
Jee C1abbiM JHCHeprHpoBaHHeM NpPOGH Nepeli aHAAH30M (MHKpoarpe-
raTHbIH aHa/Iu3).

Ecnu ofpatumcsa K Gosee CTapbiM MeToJaM aHa/jM3a NOYB, KaK
meronp! lllene, Koneukoro, ®aneena, Bunbsimca, Cabanuna u Apyrux,.
B KOTOpBIX XHMHYeCKas NOATOTOBKA OGpaslOB NOYBBI K aHaJ H3aM
OTCYTCTBOBaJa, TO JOJKHBI OyJleM ClenaTh 3aK/aiOdeHHe, YTO B JAaHHOM
caydae HUMesio MeCTO, OCOGeHHO j/isi KapOOHATHBIX MOYB, NMPUMEHEHHe
MHKpOarperaTHOr0 aHaiusa, TaK KaK TMOJHOr0 AHCIEpFrHPOBaHHUS [OYB
B aHa/lH3ax He jocrurajocb. [lpaBpa, HeKOTOpble H3 3THX METOJOB,
Kak, Hanpumep, merof CaGaHuHa, He OTBeYaloT H COBPEMEHHOMY NOHSA-
THIO O MHKpoarperatHoM aHanuse. IlpuMeHss KHnsiYeHHe M TOBTOpHOE
pactHpaHHe 06paslOB, aBTOpP pa3pyliaj 3HAYHTENbHYIO H4aCThb MHKPO-
arperatoB (B MON30JMCTHIX NOYBAX — MOYTH HALeEN0), HO HOJHOFO:
JHCNeprUpPOBAHHA TIOYB, OCOOEHHO KapOGOHATHRIX M KpacHO3eMOB, He
nosyuad.

— B Hawe BpeMsI He TOJIbKO HE OTPHLAETCA 3HAYMMOCTb MHKpoarperar-
HOTO aHa/jii3a, HO CuHTdeTcs o00653aTe/IbHbIM [Jisl arpoHOMHYEecKOR
XapakTepuCTHKH mnouB. Kak Oyjaer nokasaHo jaJjee, CONOCTABJEHHE
JAaHHBIX MHKpOArperaTHoro M MeXaHHYeCKOro aHa/lH30B Jaer nmpejicra-
BJeHHE O MOTeHIHaJbHOH CIOCOGHOCTH NOYB K OCTPYKTYPHBAHMIO H O
CTeleHH JHCIOEPCHOCTH NOYB B MX NPHPOAHOM COCTOSIHMH.
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ABTOpH pa3nHYHBIX METONOB MHKPOArperaTHbiX aHaAH30B CXOAATCA
Ha TOM, YTO B pe3y/jbTaTe NOJOOHBIX aHAJH30B HYXHO BBIABHTbH CyMMY
HaHBOs ee CTOAKHX MHKpoarperaros B nouse. OfHaKO NOAXOR K JHCIEPrH-
POBaHHIO MOYBbI BechMa pasiHyeH. ConocTaBUM JHINb TPH METOAA
fIOITOTOBKHM [OYB K MHKpOArperaTHoMy aHaNH3y, XapaKTepH3ylomHe
BO3MOXHbIH JIHANIa30H pacXoxaeHuil B 3ToM Bompoce (tabm. 12).

" Ta6anma 12
ﬂonrorosxa noYB K MHKpoOarperaTHOMy aHalu3y

:
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«Mex- 2 10—15 O6pa- PasMaunBanne 24 4 Orcyr- Jlekan-
AyHapon- 60TKa B 200 cm3 pucTHAIH- | CTBYET TAUHA
HBIHY B NH,OH | posaunoli Boan. Ku-
. nggeHHe 2 wyaca HJH
pacTHpaHHe ¢ HocJe-
IYIOIHM  BCTPAXHRA-
HueM (200 TosnukoB B
MHHYTY)
Acra- |10, 5, {20—30] Orcyr- PasmauxBanue or 6 Otcyr-| Iume-
IoBa 3,1 creyer g0 24 4 npH cmaud-| CTByer | THpPOBa-
BaHHH 1OUBHL JO COOT- Hue
BercTByIOlLIel el BJaa-
roeMkocTd. Jlecsitu-
KpaTHOe oGopauHBaine
HHJIMHIpA Mepej aHa-
JIH30M
Kauug- 1° {10—30; Orcyr- PasMaunBaHHe 244 B 0,25 IMnne-
CKOTo crayer 250 cm3 pucTuNAHpO- THDPOBA-~
BaHHOH Bojanl. Berps- HHe
xusande 2 4, 200 rosu-
KOB B MHHYTY

Kak BugHO u3 paHHBIX TaGauubl, HauGoJee CHJAbHOE BO3JEHCTBHE
Ha NouBy AJA otMyuuBanuA uactun < 0,002 mm pexomeHIyeTCs B «Me-
HAyHapoaHoM» Metofie «B». Ilo cyru mena — 3To MexaHH4eCKH#l aHa-
Jiu3, B KOTOPOM, Hapsly C KHUOSIYCHHEM H pacTHpaHHeM NOYB, peKo-
MeHJIyeTCsl TaKKe HaChl€HHe MOIJIOMIAIONIero HX KOMILIEKCa HOHOM
NH{ (1932 r.). Yoau NH} nucneprupyer nousy ciabee, Hexenan Na*,
HO, KaK NOKaKeM HHXKE, BJAHSHHE €ro CTOJb CHJIBHO, YTO GOJIBIHHHCTBO
MHKDOATpPeraTtoB pacnagaercs.

JlnaMerpanbHO mpOTHBONOJIOKHBI MeTtof pekomenayer C. B. Acra-
noe (1947). B ero merone oTCyTCTBYeT He TOJIbKO XHMHYECKOE BO3jefi-
CTBHE Ha NOYBY, HO H CKOJbKO-HMOYAb CHJbHOE (H3HUYECKOEe BO3JeH-
cTBHe. B aHaNH3 B 3TOM MeTORE MAYT H MHKPO-, U Maxkpoarperars
¢ nuamerpoM <10 mum. 3jech uMeeT MeCTO COBMEIlEHHE MHKpoarperar-
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HOTO M MakpoarperaTHoro aHanau3oB. Kpome Toro, cpok pasMauyHBaHUSF
AOYBEl He oTIpeAesen: oT 6 o 24 «. Mexanuueckoe BO3JeiCTBYE HA NIOYBY
B CBHIPOM COCTOSIHHH OTPaHHYMBAETCSl AECATHKPATHHIM 060pauHBaHHEM
HHNUHAPA BPYYHYIO. 3TOT METOJ HE MOIKET JAaTh YCTOHUMBLIX Ppe3yilb-
TAaTOB, KOTOpble MOXKHO Obli0 OBl CONMOCTABAATH C pe3yJbTaTaMu
MeXaHHYeCKOro aHajh3a Tex e IIoYB.

B pekomenayemom KaunHCKHM MeToZe HCK/IIOYAETCH XHMHYECKOe
BO3ZeHCTBHE Ha IOYBY, 4 CPeACTBA (PU3UYECKOTO BO3AEHCTBUA OCTAIOTCH
Te XKe, YTO ¥ NPU MeXaHHYeCKOM aHaau3e, MHIIbL KHNsYeHHEe 3aMEeHsAercs
pcTpsixuBanueM. Hekotoprie HccaeloBaTeNd CYUTAIOT, YTO NPH TaKOM
MOATOTOBKE MOYBBI pa3pyIIAIOTCSA arperathl. JTo 3aMe4aHue COBEPIIEHHO
BepHO. Arperartbl yUHTBHIBAIOTCS B arperatHoM aHaJjuse no CasBHHOBY,
B MHKPOArperaTHOM aHa/Ii3e Hac HHTepecyIoT iuillb Yactuus < 0,25 i,
Muxkpoarperathl TaKMX pa3MepoB OyIyT COXPaHATHCA B GOMBINEH HJIH
MeHbLIIeH CTEeNeHU B 3aBHCHMOCTH OT CBOHCTB NOYBHI. To ke 06CTosiTeNb-
CTBO, YTO GOJIBIIMHCTBO MPOLECCOB MEXAHUYECKOTO BO3JNEHCTBHSA Ha aHa-
JIU3HPYeMylo IpoOy NOYBLH B PEKOMEHAYEMOM METOJIe OJMHAKOBO C MexXa-
HUYEeCKHM aHAMH30M M YTO 3TH NPOIECCH HCKAIOYaloT HHAMBHAYalbHOE
BIUSIHUE aHAJNUTHKA (poCeHBaHHe CKBO3b CUTA, BCTPSAXHBAHHE HA aBTO-
MaTHYeCKOH MeIlajKe, NHIETHPOBAaHHE), JaeT IpaBo COMNOCTaBJATD
JAHHBIC MEXAaHUYECKOTO M MHKpPOArperaTHOIO aHAJAH30B NPH BbIYHCIIE-
HUM IIOKa3aTenedl CTPYKTYPHOCTH W JHCIEPCHOCTH IIOYBHI.

Mexanunideckuit aHaan3

B naGopatopusix ¢u3vku u TexHoJorvd nous IlousBeHHOro HHCTH-
tyra AH CCCP u xadenpw ¢usukd U MeaHopauuu mous MIY cpas-
HUBANOCh OOJBIIMHCTBO CYIIECTBYIOMIUX METOJ0B IIOJTOTOBKH IOYB
K MeXaHHUYeCKOMY aHanuay. [Ipexe uem nepelTH K UX OLEHKE, clefaeM
HECKOJIbKO CYIIECTBEHHBIX, C Hallell TOYKM 3peHHs, 3aMedaHuil o pas-
JIHYHOM XapaKTepe MeXaHHYeCKHX 3JIeMEHTOB IIOYBHI.

Poab MexaHu4ecKHX 3J1eMEHTOB B ONpele/NeHHH Pa3NUYHLIX CBOHCTB
[0YBbl — XUMHMYECKHUX, (PHU3HKO-XHMHUECKUX, Qu3nueckuX, ¢U3UKO-
MeXaHH4eCKHX M OHOJIOTHYECKHX — 3aBHCHT, KaK Y3Ke YKa3hBaloCh
BHIIIE, OT HX pa3mMepoB H (OpPMBbI, OT XMMHYECKOTO M MHHEpAJOTHYe-
ckoro coctaBa. OJHaKO OHAa 3aBHUCHT TakKxXe OT
YyCTOHYHUBOCTH BO BPEMEeHHU pa3 MEpPoOB Mexa-
HHYECKHUX 3TE€MEeHTOB U UHX CBOHCTB. XHMHYECKHE
CBOHCTBA MEXaHHUYECKHX 3JIEMEHTOB B 3aBHCHMOCTH OT MX KPYIIHOCTH
M BJIMSIHMA MX Ha QU3HYECKHe CBOHCTBA JABHO YYHTBHIBAIOTCS B MOYBO-
BeflecHHH, a BONpoc 00 YCTOHUHMBOCTU BO BpPEMEHH MEXaHUYECKHX 3Je-
MEHTOB 4acCTo IOJIHOCTBIO BRINAJAaeT H3 BHHMaHHA HccaeloBaTened.
Bcenenctsue 31010 BO3HHKAET, ¢ Halllel TOYKM 3peHHs, HeOGOCHOBaHHAs
Leab: pa3pabotarb METOAB NOATOTOBKM K MEXaHHYECKOMY aHAJIH3Y
Jat060# MouBLI, KOTOpHE obecneddad Obl AUCIEPTHPOBAHHE BCEX COCTAB-
HBIX €ee yacTtell W pasfefeHUe MEXaHHUECKHX 3/€MEHTOB BHE 3aBHCHMO-
CTH OT NOCTOSAHCTBA OCHOBHBIX HX CBOHCTB.
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Mzl cunraeM Takof NOAXOJA K MEXaHHYECKOMY aHAMH3Y HelpaBHJb-
HBIM N0 CIELYIOMUM CoobpaxkeHusM. MexaHu4ecKue 31eMeHTbI, COCTAB-
Jasome TBepAYo a3y MouBhbi, JaXKe HMEIOHIHE OLHH H Te XKe pas-
Mepbi, NOMHUMO XHMMHUYECKHX CBOMCTB, pa3jHYyalOTCA @O CTeleHH
ycroiiguBocTH (nocrosinctBa) B nouse. [lo nocnenneMy npusHaky
MOXKHO BBIAEIHTb CJAEAVIOIHE KaTeropHH MeXaHHYeCKHX 3JIEMEHTOB.

1. Spemeproie mexanudeckue 3AeMeHMbL *— BOJHOPACTBOPUMEIE CO-
JIU, KOTOpHie NMOSIBJASIIOTCS B CYXOHM IOYBE M HCUe3al0T BO BJIAXKHOM.
Ouy BAHSIOT HA XUMHYECKHE U (Pu3HYecKHe CBOHCTBA MOYBLI, BHI3LIBAS
NpH ONpefe/ieHHBIX YCIOBHAX KOATYJISIIHIO CYCIeH3H ! MK NeNnTH3aIHIO
HX, HO OHH HENOCTOSIHHbI B IIOYBE H B OTLEJbHBIX ee TOPH30HTaX, TaK
Kak 00/1a7al0T CIOCOOHOCTHIO BBIMBIBATHCS H IepeJBHTATbCSl BMeCTe
¢ KanuaAsApHOfl M TpaBHTALHOHHON BOJOH.

2. Kapbornamot kasbyus u MaeHus. ITH MeXaHHUECKHE 3JIeMEHTHI
Bonee YCTOHYMBLI M NOCTOSIHHBI B IIOYBE, YeM DPACTBOPHUMBIE COJIH, HO
TaK:kKe NOJABepKeHbl BHIMBIBAHHIO M3 IIOYBH! U NEpelBHXKEHHIO C BOROM
7o KanuanasipaM. PasMepsl X AMHAMHUHBL B ChIpOH NouBe, 0COGEHHO
B IIeperHOifHO-aKKyMYJSITHBHOM ee ropusonrte, 6orarom CO,, uactb
KapOOHATHHIX MEXAaHHYeCKHX 3/1eMEHTOB, pacTBOPSSCh, OyZeT yMeHb-
miatbes B pa3Mepax. [Ipu DpoCeixaHHMH NOYBH, HAa0GOPOT, KapOGOHATHI
OyAyT BbIAJaTb H3 pacTBOpA, yBEeAHYHBAS UHMCJIO H pa3Mepbl COOTBET-
CTBYIOILNX MEXaHHYECKHX 3JIeMEHTOB.

[TpoMexxyTouHOE MeCTO MO pAaCTBOPHMOCTH MeXy 3deMepHBIMH
MEXaHHYeCKHMH 3/JEeMEHTaMH H KapOoHaTaMM KaabLHs H MAaTHHS
3anuMaet runc (CaSO;-2H,0). Ero pacTBOpHMOCTb: 0JHA 4acTh T'MIICA
Ha 488 uacteil Boxs npu 20° C.

3. HauGosnee yCTOHUMBLIMM MeXaHHUYECKUMH 3JeMEHTaMH B INOYBe,
COXPaHSIOMHMHCSH B Hell ZeCATHICTHSIMH, SIBASIIOTCS CUAUKAMbL, QAOMO-
U peppocurnKampl, OKUCAbL cene3a W QAIOMUNHUA, MAPeaHya U psik
JApYrux cna6o pacTBOPUMBIX B BOJE MHHEPAJbHBIX COELUHEHHH. JTa
4acTb MEXaHHYECKHX 3JIeMEHTOB HauboJiee XapaKTepHa LJIsl MeXaHuue-
CKOTOQ COCT4BA IOYBH! U SIBAsIETCS Kak Owl nacnoprtoM ero. E npa /i npasbt
Te UCCJel0BaTeNH, KOTOpbe CTpeMATCs HaHTH MeTo bl IOATOTOBKH I10Y-
Bbl K MeXaHHYECKOMY AaHalH3y, INO03BOJsIOmLHe XHCIePTHPOBATH BCIO
MacCy MO4YBHI, BHE 3aBHCUMOCTH OT KaUeCTB MEXAHHUECKHX 3JeMeHTOB.

Bo-nepBhix, Kak MNOKa3blBaeT ONBIT, YCTOHUHBOIO IHCIEPTHpOBA-
HHUS HeJIb3s1 JOCTUTHYTb, He U3MeHSsI COCTABA MEXaHHYECKHX 3J1eMEHTOB
HCXORHO# mouBbl. BO-BTOpHEIX, AHCIeprHpOBaHHAasi M YaCTHUHO HU3Me-
HeHHasl XUMHYeCKM M MHHEpaJOTHUECKH II0YBa B JafbHeflleM pasze-
JISI€TCS B aHaNu3€e Ha (PaKuMH, B KOTOpHIE NONARAI0OT Pe3KO pasjiiyHble
10 CBOell YCTOHYMBOCTH MeXaHHYeCKHEe 3JIeMEHThl, KaK pacTBOpHUMbIE
COJIH, KapGOHAaTH, ajioMo- H (QeppoCHAHKATHl H ApyTHe, 3HayeHHe
KOTOpDHEIX JJs (JH3HUECKHX H HHBIX CBOHCTB [OYBb HEPaBHOIEHHO.
Bugumo, Gosiee npaBuIbHO PacTBOPUMblE CONM M KapOOHATH YRAsAThb
U3 NOYBHI Nepef aHaJIH30M H H3y4aTb HX 000co6/JeHHO, a COOCTBEHHO
MeXaHHYeCKOMY aHanu3y noiBepratb yCTOHYHBYIO, NOCTOSIHHYIO, a IO-
toMy HauboJsiee XapaKTepHYIO 4acCTb IIOYBBI, NpeACTaBJEHHYIO CHJH-
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XaTamH, alioMo- H (eppoCHNIHKaraMH M LpYTHMH MUHepaJbHLIMH
COeMHEeHHSIMH, ¢1a00 pPaCTBOPHMBIMU B BOJE.

3 ckasaHHOroO SIBCTBYeT, YTO BCe METOZH MNOATOTOBKH MOYBH K
MeXaHHYECKOMY aHA/N3y MOXKHO CTpYNIHpOBATh B TPU OCHOBHEIE KaTe-
FOpDHH: a) MOATOTOBKA MOYBH 6e3 XMMHYECKOTo BO3AeHCTBUs;, ©) NOX-
TOTOBKA MOYBH ¢ XMMHYeCKHM BO3LeHCTBHEM M C OTMBIBAHMEM HEKO-
TOpHIX 0ojlee NOABUMKHBIX YacTell MOYBH; B) AMCIEPrHpOBaHHE IOYBH
XMMHYECKUMH MeToZaMH Oe3 yHajeHUS] M3 Hee KaKHX-AHGO COCTAaBHBIX
yacted. B TakoM mopsiike Mbl U OPHCTYNIHM K PacCMOTPEHHIO Me-
TOJIOB MOLTOTOBKH MOYB K MEXaHHYECKOMY aHAJIHU3Y.

Meroa H. A. Kaunnckoro (zaercss pisi cpaBHeHHs1): HaBecka 10—
30 2 (10 2 — pas rNMH U CYTMIMHKOB; 15 2 — gas cynecer; 20—30 2 —
Aast necko). Kap6onarsas mousa oGpabathiBaercss pactsopoM 0,2 H.
HCI no npekpamenusi BuieneHuss ny3sipbkoB CO,; HekapGoHaTHast
nousa, a Tak¥Ke KapOoHATHasl, IOC/Te YKa3aHHOH IpefBapUTeNbHOH
06pa6oTKH, MpoMbiBaeTcsl Ha ¢uabTpe nociaenosarensso 0,05 v. HCl
IO BbITecHeHUst MoHa Ca M BoZoH — 0 OTcyTCTBHSI peakuuu Ha Cl.
O6pabotanuast HaBecKa mousbl ¢ 250 cu® HMCTHAIMPOBAHHOH BOXHI
KHISATUTCST B KOJIGe ORMH 4Yac, npudeM B Hee foGaBasietcst 1 H. NaOH
o €MKOCTH MOTVIOMIEHHST MOYBHI *.

Ananu3 npoM3BORMTCS MUIET-METOZOM C MCIOJb30BAHHEM MHUIIETKH
KOHCTpYKuHH KauMHCKOro M ¢ pacueToM CKopocTell najeHus Mexa-
HHYECKHUX 3J1eMeHTOB NoUBH B BoZe 1o ¢opmyse Crokca **.

Hoarorogka no4sbl K aHaAu3y Ge3 XHMHYECKO# ee 00pabOTKH nyTeM
pacTHpaHHS NOYBLI B COCTOSIHHA CHIPO nacTul (IpU HIKHeH rpaHune
TeKydectd no- ArrepGepry) — Hedenos, 1902; Ilankos, 1934; 3emsT-
yenckuit, 1935; Twonaun, 1936; Hosukos, 1937; Kesupuramsunu, 1940;
Uypunos, 1940; [apos, 1940; A#inunsu, 1947; UYepuo u llanow-
HukoB, 1950; Kopeuesckasi, 1953; Tomnun, 1956. Texuuka 3toro
Metona nofpoGHo omucaHa B pabore P. X. AiinuHsHa.

«Mexaynapoxnbiii» merog A. Hapecka nousm 10 2 RUOATUTCA
c 50 cu® 6-npouentHoro pactBopa HsO, ans cxxuranus rymyca 1 obpa-
GHatoBaercst 250 cx® 0,2 H. HCl mas paspymwenust kap6onaros. Ilpo-
MLIBAIOT MNOYBY BOXOH HA (UJBTpe B TeueHHe yaca. 3aTeM BCTPSAXHBAIOT
cycnensuio ¢ 500 cu3 Bopel nmoc 4 e® 1 . NaOH unu g 0,01 H.
pactBope Na,CO; B TeuenHe 2 4acoB NpH ABYXCTax TOMYKAX B MHHYTY.
AHalu3 NPOBOZHUTCA MHUIET-METOLOM.

Cynan-meron. 2,5—5 2 nousnl, Bhicywennolt npu 100° C, BaGaatsl-
Baercst 2 yaca co 100 cu?® 2-npouentaoro Na,CO3. OTMyuHBaHHe ranHH
(<0,002 mm) nposogurcst B 0,05-mpouentHoM pacteope NayCO;.
AHanua ocyiecTBASIeTCS METOZOM HeKaHTAIlUH.

* HanomMHuM, yTO HJIes JUCIePrHpoBaHMA NOYB NYTeM HACHIEHUS MOTJO0-
mampolero ux koMmaekca Nat 6uina npegnoxena K. K. Teppofinem (1915, 1922).
M. Takxe No 3ToMy Bompocy paGots A. H. Cokonosckoro (1916, 1921—1923).

** [logpoGHoe ONIHCaHWE aHANH3a H ONHCAHHE IUNEeTKH cM. B pabore
H. A, Kavunckor o «Mexauuyeckui 1 MHKpoarperaTHM# coCTaB INOYBHI,
MeToZs ero uayuenus». M., 1958.

55



Meron Nypu. 10—20 e nousn! o6pabaTeiBatorcst 30—60 mun B waLl-
ke emrocTbio 100—200 cx® 1 1. NaCl; Ha ¢uabrpe nmousa npomeiBaetcst
nocaenosarensho 500 ¢cu? 1 . NaCl, 10 cu® 0,2 u. NaCl, 10 cu® auc-
TUNIHPOBAHHOH BOJbI, 3aTeM B3GaJThIBaeTCsl B TeyeHUe yaca B 500 cm?
Boanl o 5 cu® 1 5. NaOH. Aganus Befercs numeT-MeTOnOM.

Meronn «vexayHapopubie» A u B, Cymanckuit ¥ Ilypu moppo6HO
onucanbl B foknafe B. HoBaka na BropoM MEXKAYHapOZHOM KOHrpecce
nousosenioB (Novak, 1932) (cM. TakKe yTouHeHHs K HuUM B Tpymax
Bepcanbckoll koHbepeRuuu 1-if KomuccHn MexayHaponHoli acconua-
IMH TNOYBOBenoB, 1934 r.).

I'pynna meTojoB, B KOTOPHIX AHCNEPrHPOBAHHE NOYBH JOCTHraeTCs
nyrem o0paloTKH ee pacTBOpaMH DPAa3JAH4HLIX HATPHEBHIX COJEil:
a) okcanara uarpusa (Na,CyO,); 6) mupodoctdara narpusi (Na,P,0:);
B) rekcameradochara Hatpus (NagPgO,s) *. Ilpumensorcsi pacrsopni
0,5 H. KoHueHTpauuH. KonHuyecTBo peakTHBa, HeOGXOAHMMOe ISl KHC-
NepripoBaHUs NOYBBI, 3aBHCHT OT CTeNeHH HX KapGOHATHOCTH U 3arum-
COBAHHOCTH.

CycneH3us ¢ joGaBieHHeM COOTBETCTBYIOULErO peaKTHBA KUIISATHTCS
¢ Bofo# 1 yac uau pacTHpaeTrcsl B COCTOSIHUHM MACTHI, HHOTKA — C Jo6aB-
JenueM necka (cMm. [daBan u mp., 1955).

Onexxa meToaos

Pacripanne nouBeHHOM npoGbl B COCTOSIHMH ChIpOM macTel JJist
HeKapOOHATHBIX INOYB TaeXHOH 30Hbl ofecrnedyuBaeT HeoG6XOZUMOe JHUC-
neprupoBande o6pa3ua U A/ 3THX IOYB MOMKET NMPUMEHSIThCS B MeXa-
HUYECKOM aHA/H3e HapaBHe C METOLOM IOATOTOBKH IOYB MO METOLY
H. A. Kauunckoro.

Oznnako Takast 3aMeHa efBa Ju uenecoobpasHa. [logroroska x auna-
JIM3y NOYB HEHACBIIEHHLIX OCHOBAHUSIMH No Meroay Kauuuckoro rpe-
6yer mMano BpeMeHH. Ho B 3TOoM ciyuae Mpl NoJyyaeM J06aBOYHYIO
XapakTepHCTHKY —«IoTepio Npu o6padoTke mous» 0,05 u. HCI, KoTto-
pasi COOTBETCTBYeT JIErKONOABHKHBIM COeANHEHUAM B [IOYBE, B TOM YUC/IEe
NOJBHKHBIM HeCHJIHKATHbIM (JOpMaM COeJHMHEHHH Keje3a H aJIOMHHHS.

[Tpumenenne «Merofa pacTHpaHHUsi IOYBEHHOH Npobbl» L5l HEBCKH-
NAIHX FOPH3OHTOB CTENHBLIX NMOYB NMpPHBORMT, Kak IOKasajau Hccae-
noBanus KopeneBcko#i (1953), Kk omuGkaM B COZepKAHUHM  [JIHHBE
(k ymeHblIeHUIO ee HAa 3—4%). HakoHel, 3TOT MeTO JaeT COBEPLIEHHO
HCKaXKeHHble pe3y/bTaTbl NpH aHalu3e KapOGOHATHBIX NMOYB M TOpOJ,
a TakXke KpacHo3eMOB (pHc. 4).

INMoaroroBka nouBnl K ananu3dy no CyjgaH-MeTOAy, NpH YCJAOBUH
JEKaHTHPOBAHHSI CYCNEH3HH, JaeT BIOJIHE YJIOBJETBOPUTENbHbIE pe-

* AHasNH3bl NpOM3BoAsTcs nuneT-metoljoM. OnucaHHe MeTONOB AaHo B paGo-
tax: Tunepa (Thymer, 1939), Ksupukamsunu (1940), Kuabmepa (Kilmer)
u Anekcanpepa (Alexander, 1949), Prixona (1951), HIkabape u Kocriokepuua
(1952), Hepnukoso# (1953), ITorpaBuoBoit (1955), Mensuukosa (1956), Bparue-
spoit (1957)  n1p.
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3yJbTaTH B AHCIOEPTMPOBAHMH INOYBH, HO JJisi KapOOHAaTHHX MOYB.
ApPOLECC NeKaHTaUMH CYCIeH3HH 3aTATHBAETCsl HA MHOTHE Yachl H Tpe-
6yeT GosbmKX 00beMOB AMCTHJIMPOBAHHOW BOAB. KapGonaTe B 3TOM
cjayyae B 3HAYHMTENbHOH CBOeH YacTH BBLIMBIBAIOTCA B (opme GukapOo-
Hara KaJblHs.

CreneHb AMCIEpPTHpPOBAHHsS MHHePANbHOH YacTH IOYBBHI IO «MEX-
JlyHapOLHOMY» MeTORY A [JIsl IOYB ¢ eMKOCTBIO NOTVIOUIeHHsI He CBBILIE

100

+
<

0t
Vil

fpoyenmyce  codepmanve vacmuy

/8 ¢
% 24 17 10 0 g0
! 025 aos 001 0005 aoo1-D{mm)
a ———

Puc. 4. MexanuyeckKuH COCTaB COJIOHIA W KpAacHo-
3eMa NpH PasJiMYHBHIX MeToZax HOATOTOBKH 06pas-
1oB K ananusy (no B. E. Kopenescko#):

@ — nojroToBKa no Merogy Kaunmuckoro; 6 — HOATOTOB-

Ka METOJXOM pacTHpaHHsa; [ # 2 — coJoHern TrayfokKo-

cronbuaTeii, rop. C (70—80 c¢m); 3 H 4 — KpacHOseM,
rop. C (92—99 cu)

40 m-3xs. npUGAU3HUTENBHO TaKasi XKe, KaK U 0 MeTOAY aBTopa. s nous
€ eMKOCTbI0 > 40 m-3x6. OHA HeZocTaTOYHA. DTO 3aBUCHUT OT CTAHAAPT-
Horo kosuuecrna (4 cx®) 1 H. NaOH, kotopoe RoGapisieTcsi B CyCIeH-
“3HI0 BCeX mNouB Inepen nunerupoanveM (Physique dy Sol, Paris,
-1934). BcnenctBHe 3TOTO NpM  €MKOCTH NOTVIOHIERHsI [OYB MeHee
40 m-sx8. Na™ BBOZUTCS B CYCIIEH3HIO B U30bITKE; HA0GOPOT, NIpU eMKO-
CTH norJiomeHUs cBhilte 40 m-sx8. BBefedHoro Na ™ oka3biBaeTcs HeRO-
CTaTOYHO JJis1 3aMelleHHsl MOIVIOMEHHOTO BOAOPOAA Nocse o6paboTku
nousnt HCI. Takum o6pasoM, aHaau3 NOYB C pa3IMYHOH €MKOCTbIO
AOTJIOWIeHHST NPOM3BOJUTCA 1O 3TOMY MeTOny IpH mnepemeHHom pH.

Cxkurande ryMyca B aHanusupyemoil npofe NOYBBL HERONYCTHMO
M OecuenbHo. HemomycTMmMo notoMmy, 4TO TyMYC SIBJSIETCST TJlaBHeH-
‘Ilefl COCTABHOM 4acTblo INOYBH, 6e3 KOTOpOW CaMoe NOHSITHE NOUBHI
HeMBIC/IMMO; OecuesbHO MOTOMY, 4TO B cJydae NOCTeRYIoimedl OTMBIBKH
JIETKOPaCTBOPUMBIX cOJleH, KapOOHATOB M HACBLUIEHHS IOIVIOHAIOIEro
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KOMILTeKca noussl Na* cxHraHue rymyca, Kak 3T0 MoKa3aHO B paboTax
B. E. Kopenesckoit (1953) u A. ®. Maxapooii (1955), He noBbIHaeT
JAUCIIEPCHOCTH MHHepanbHOH ee dacTd. CaegoBaTenbHO, 3Ta CJIOXKHas
onepauusi MpH MeXaHHYeCKOM aHaJ/H3e MOYBLI HH C KAKOH TOUKH 3peHHs
He MOXeT OhTb OoIpaBjiaHa.

Caenyer rakxe NOMHHTb, YTO NpHMeHeHHE ISl 06paGOTKH NOYBLI
H:0; u 0,2 n. HCl conpoBoxjaercsl 3HaUHTEJbHHIM pa3pyLieHHeM
aqioMo- U deppoOCUIMKATOB MNOUYBH. TaK, Mo AaHHHIM KopeHeBckoH,
NpH TNPOMbIBAHWM HAaBeCKH IOUBBI M3 TOpU3oHTa A, BbIIIENOYEHHOTO
yeprosema 0,05 1. HCI no ucuesnoBenust Ca**, B co6paHHOM ¢uIBTpaA-
Te okasajoch SiQ; — 0,21 % x Becy mousw, Al,O3 + FeyO; — 0,40%.
Ilpu npombiBaHuM TOH Xke mouBe, o6paGoranHo# H,0, u 0,2 u. HCI,
KaK 3TO peKoMeHAyercsi no Merony A, ¢uabrpar comepxan: SiO; —
0,98%; Al,O; + Fe,O3 — 1,39%. Uuoraa 3ta notepst amoMo- H ¢ep-
POCHIHKATOB GbiBaeT eille BHIILE.

PesioMupys OleHKy NOATOTOBKH NOYBbI K MEXaHHYeCKOMY aHa/H3y
0 MEXAYHAPOEHOMY» MeTony A, Mbl He MOXeM peKOMEeHROBaTb €ro
nousoBefaMm. [las Apyrux ueded, HanmpuMep, A MHHEPAJOTHYECKOTO
aHa/l1Hu3a 1OYB, B OTAETbHBIX ClYYasx NpUMEHEHHe 3TOro METOAa MOXKeT
0Ka3aTbCsl LeJecoo0pa3HbIM.

Mertox Ilypu naer HeycroHduBHIE pe3yabTaThl IO AMCIIEprHpoBa-
HHIO NOYBH: 4yeM GoJsiee KapGoHATHA NMOYBA, TeM MEHee IOJIHO OHa JHC-
neprupyercs. 310 0GBACHACTCS CTAHAAPTHLIM KOJHYECTBOM peaKTHBOB,
PEKOMEHYeMBbIX ANl JUCNEPrupoBaHHUS JIIOCOK IOYBHL.

I'pynna meropoB, o3HaueHHast B n. 6, paccuMTaHa riaBHbIM 00pa-
30M Ha JHCNeprupoBaHue KapOOHATHBIX No4B. KosnuecTBo peakTHBOB,
NpHMEHSIOMHUXCA B 3THX MerTojax, 0,5 H. KoHueHnTpauud, norpeGHOe
JJIst AMCIIepripoBaHUs M0YB, B 3aBUCHMOCTH OT CTelleHH HX KapGoHaTHO-
CTH U TMIICOHOCHOCTH, IOJIKHO GBITh 3KBHBaJIEHTHHIM OZMHAPHOH, ABOK-
HOH U jaxe TPOHHOM eMKOCTH IIOrJIOUIeHHS NMOYB. JT0 CHIbHO YBeJHYH-
BaeT pa3Mep NONpaBKH, KOTOPYIO HY*KHO BHOCHTDb B pe3yJbTaThl aHANH3a
Ha KOJINYeCcTBO BBefeHHOH B jucrnepcuio cond. Kpome toro, BBespenHe
NayCp0O, ¥ apyrux aAucneprupyomux NoYBy peakTHBOB B KOJIMUYECTBE,
SKBHBANEHTHOM JBOHHOH U TPOHHOH €MKOCTH MOrJIOUEHHS I0UBEHI,
MOXKeT BbI3BaThb KOAryJALHIO CYCIEH3HH.

Ilpu ucnonb3oBaHUU STUX METOJOB ClEAYeT TAaKXe YYHTHIBaThb, YTO
nepBoHayYasbHble GOPMbI COEIMHEHHH KaJblHs B aHaJIH3UpYeMOH NoYse
3HAYHTENILHO U3MEHSI0TCS B Nponecce 06paboTKH ee OKCaJlaTOM HaTpHsA
HJIH JPYTHMH BblllleHa3BaHHBIMH peakTHBaMH. IlorsiomeHHble Kanabuui
M MAarHU® U 4aCTh MX, BXOASIIAS B KapOOHATbl H THIC, CBA3BLIBAIOTCS
B HoBoie coexunenus:: (Ca, Mg)C,0;; (Cag, Mg,)P207; (Cas, Mg;)PeOys;
Na,Ca,(POj)¢, o6pa3yss u HOBble, paHee OTCYTCTBOBaBLIME B I0YBE
MeXaHHYeCKHe 3jieMeHThl. B COOTBeTCTBHH ¢ 3THM 4acTb KapboHaToB
KaJbIMsl U MarHust TpaHchopMupyercs B cofy H GUKapGOHAT Ka/bLHsl.
ITo5TOMY HEBEpHH YKa3aHHUs HEKOTOpbIX aBTOpOB, YTO, NpHUMEHAA,
ckaxeM, (NaPO;)s, onn poGuBaioTcs AUCIEprHpOBaHMA KapGOHATHBIX
No4B, He H3MeHAS cocTaBa M dopMb' Kap6onaToB. Hanomuum xorst 6bl
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TOT $akKT, YTo rexcaMmeradocdar HaTpUs UCIONb3YyeTcd LS CMATUeHUd
JKECTKHX BOJ M OYMCTKH NAapoBHIX KOTJIOB OT KapGOHATHBIX M CH/IMKAT-
HbIX HakuneH. CnocoGHOCTb «3axBaTa» IOCJAEJHHM peakTUBOM, T. €.
o0BoslakMBaHHs HM B (opMe 3alIMTHHIX HBOHHLIX CoJiel (mampuMep,
Na,Ca,(POs)e) MENKHX 4YaCTHI, MOXKET NPHBOAUTL TAKKe K TOMY, UTO
©00B0J1aKUBATbCA GYLYT HE TOJbKO MEXaHHUeCKHe 3/IeMEHThI, HO H MHKpO-
arperartol, 4YT0 MCKJIOUMT BO3MOXKHOCTb MX AMCIEpIHpOBaHUS.

Ilna xapakTepuCTHKH MaciiTaba HOBBIX MHHepaJbHbIX 06pa3oBaHHH
TIPUBOJUM pacder fjasi Ciayvasi jucneprupoBaHus ¢ nomolnbio Na,P,0.
ofpasua TyuyHoro yepHosema ¢ eMkocTbio 60 m-3xs., uTo B Ca cooTBeT-
crByer 1,2% x Becy nousn. Iloura-2Ca -+ Na,P,0; = Ilousa-4Na +
-+ Ca,P,0;. Yurs aToMmHble Beca M NpOLEHTHOE COfZepKaHHE IOTJIO-
LEHHOTO KaJblMA B IoYBe, HaHieM INpOLEHTHOe COfep¥aHHe HOBO-
ofpasoBaHHoro B HaBecke Ca,P,0;:

12(80-62--112) 12254 3048
Ca,P,0; = (1(—)F><80 L — 0~ = g0 = >:8%-

Ecau npuHATb BO BHMMaHHMe, YTo B aHanu3ax Na,P,0; yacro BBo-
JIUTCS MO XBOHHOH €MKOCTH NOTJOIIeHHSI, YToObl CBSI3aTb HE TOJIBKO
Ca norJiouteHnbif, Ho 4 Ca B pactBope, TO HOBOOGpPA3yOIIUACS MHHE-
pan cocraut 7,6% K aHanusMpyeMoHl HaBecke NouBbi. B cepodemax
€MKOCTb INOTVIOLIeHHs MpHUMepHO B TPH pasa MeHbllle, HEXeJH B IpH-
HaToM Hamu caydae. Ho u torpa HoBooGpasyromuicst Munepan (CasP20;)
«cocTaBuT 2,5%.

Crenenb ZUCIEPTHPYIOUWIEr0 BO3ZeHCTBHS HA IOYBY OKcajaTa Hart-
pus, mnupodochara Harpus M rekcameragocdara Harphs pasHas.
CrefoBaTeNbHO, aHANU3bI C IpHMeHeHHeM 3THX TpeX peaKTHBOB MeXIy
€OoGOH HeconoCTaBHMBI.

OrMeTuM Takxe, YTO AHMCIeprupoBaHHe HauboJjiee CyleCTBEHHOH

YacTi B HABECKe IMOYBH (32 BLIYETOM JIEFKOPACTBOPHMBIX COJseH, THIICa
H KapGoHATOB) NyTeM NpHMeHeHHs Ha3BaHHHIX PEAaKTHBOB HHXE, HeXe-
au no merony Kauunckoro. JInst npuMepa faeM MeXaHMYeCKHH COCTaB
cepo3eMa, IOATOTOBJIEHHOrO K AaHaNH3y pas3jMYHbIMH  METOLaMU
{rabn. 13) *.
- Kak sBcrByer M3 jaHHbIX tabauubl 13, HauGoJbluee AUCHIEPTHpO-
BaHUe IOYBHI JOCTHTHYTO NpH MOATOTOBKE €€ K aHalU3y COJSTHOKHC
JILIM METOZOM C NOCJERYIOMIMM HacChIlleHHeM IOrJIOIAIero KoMIeKca
NIoYBBI MOHOM HaTpHs. Bo Bcex Tpex npoaHaJM3MpOBAHHBIX FOpH30HTAX
TUIHYHOTO Cepo3eMa HauGonblui Bhixox Haa (20,8; 22,8 u 18,1%)
floJly4eH IO 3TOMY MeETORY.

Meronb pactupanus ofpa3iia B COCTOSTHUM NacTel U 0o6paGoOTKH
noustl NaF panu HeycroiuuBbie pe3yabrathl. IlepBnii M3 HuMX OKa-
3aJICSl COBEPIIEHHO HeNpPHTORHBLIM IJisi AHCIEepPrUpOBaHHUS CHIbHO Kap-

* Pacuer ¢paxuuéi 8 % B merode Kauunckoro czaenan na GeckapGoHaTHYIO -
HaBecKy.
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09

Ta6auuya 13

Mexanuueckuii cocTaB THOHYHOrO Cepo3eMa NPH Pa3fHYyHLIX CMOCOGaX MOAFOTOBKH 00pa3uoB K anaausy, B Y Beca cyxoil moyBul
(no dannoim So Cane-Jlanw — 1960)

dpakuuu, Mm

Topu- | Tay6uHB ToTteps oT
30OHT ycM ’ MeTozbl HOAIOTOBKH ngetl)so;rix.m l —— —
- O hiet 1-0,25 0,25~0,05'0,05—0,01 0,005 0,001 < 0,001 | < 0,01
A I. MetonH. A. Kawnnckoro | 16,8 | 0,8 | 5,1 48,3 | 11,8 | 13,1 | 20,8 | 45,7
Il Merox pacrupanms’oS- | — | 0,7 | 7.4 | 48,9 | 1,3 | 157 | 16,6 | 43,5

pasna B TeCToo0pa3zHOM CO-
CTOSIHHH 6e3 XHMHuecKoit o06- I
paorku (mo P. X, Afiguusny) '

0—5 III. Meron pacTupanus of- — 0,6 7,5 50,3 8,3 14,5 18,8 | 41,6
pasma ¢ pacTBOPOM LiaBejie-
Bo-kucjoro Harpusi (mo T. H.
UepHUKORBOH)

1V. Merop pactupanus o6- — 0,8 8,8 48,3 11,0 14,0 17,8 | 42,0
pasma ¢ pacTBOpoM nHpodoc-
¢arta narpus (no I1. &. Menp-
HHKOBY) 3

V. Merox ¢ npuMeHeHHEM — 1,7 10,6 49,5 12,9 14,3 10,9 | 38,0
rexcameradocdara HaTpus (Mo
Tynery—M. H. DBparuesoi)

V1. Merog pactupanusi o6- — 0,8 8,1 47,5 11,6 13,8 18,3 | 43,6
pasna ¢ pacTBOPOM (GTOPHCTOrO
HaTpus
B, 15—50 I. Merog H. A. Kaunnckoro 22,3 0,1 6,5 46,6 12,4 11,7 22,8 | 46,9
II. Merog pactupanus o6- — 0,0 6,5 45,2 12,1 15,9 20,2 | 48,3

pa3ma B TecTooGpasnoM co-
crosiiuy 06e3 XuMuueckoi oG-
pa6oTku (o P. X. Aftauuany)
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Jlécc

1500—
1600

III. Meton pactupanust o6-
pasila ¢ pacTBOPOM ILaBeJIeBO-
KucJyoro Hatpus (go T. H. Uep-
HUKOBOIi)

IV. Metog pacrupanus o6-
pasiia c pacTBopoM nupogocda-
ta natpus (no I1. . Membuu-
KOBY)

V. Meroa ¢ npuMeHEHHEM
rekcameracdocdara narpud (1o
Tynery — M. H. Bparueson)

VI. Merop pactHpanusa o6-
pasia ¢ pacTBOpPOM (TOPHCTO-
ro HaTpus

I. Meron H. A. Kauunckoro

II. Meton pacrupanus o6-
pasma B’ TeCToo6pasHOM CO-
croaun 6e3 XumuuecKofi 06-
paborku (o P. X. Afinuudany)

III. MeTton pacrupanusi 06-
pasma ¢ pacTBOpPOM IiaBeJie-
Bo-KucJsioro narpusi(no T. H.
Yepuukosofl)

IV. MeTon pactupanusi o6-
pasma-c pacrBopoM nupocdoc-
¢data narpusa (no Il. . Mesb-
HHKOBY)

V. MeTox ¢ npuMeHeHHeM
rekcameradocdara narpusa (no
Tynery—M. H. Bparuesofi)

VI. Merton pacrupanusi 06-
pasiia ¢ pacTBOpPOM (PTOPHCTO-
ro HaTpus

22,4

0,0

0,0

0,5

0,6

0,0
0,0

0,0

0,1

0,2

0,0

9,7

8,4

9,5

9,1

6,6
5,1

5,0

7,4

7,5

4,4

42,4

45,5

45,4

46,8

54,1
62,0

52,4

53,7

57,9

87,9

13,6

7,4

11,7
97,1

12,9

12,0

12,5

4,4

16,3

16,2

16,1

29,4

9,5
3,9

11,8

10,7

19,3

18,1

14,9

7,3

18,1
1,6

17,8

16,3

10,8

0,9

47,8

46,0

44,6
44,0

39,3
32,6

42,6

38,9

34,4

7,7



GoHaTHON NOPORH ¢ Ty6unsl 1500—1600 cu. Bropoii (meron NaF)
N0Ka3aJ YHOBJIETBOPHTENbHbEIE Pe3yJbTAaThl JHIIL HAa MAJOKapGOHATHOM
o6pasue u3 rop. A, (0—5 cm). Tpu MeTona — OKcanaTHbIA, nmupogoc-
¢aTubiii ¥ rekcameraochaTHbiil BO BCeX Caydasix 0GyCJOBHIH MeHblee
JUCIepTHPOBAHHE [I0YBHI, HEXeNH COJISIHOKHCAbIA Metox. M3 stux
TpeX MeTOZOB HaMMEHbllee JUcneprupoBaHHe o0pasua mokasal reKca-
meTadocdaTHbIA METOX, 10 KOTOPOMY BbIXOJ Wa 110 CPABHEHHIO C COJSA-
HOKHCJIBIM METOROM cOKpaitaetrcst Ha 10 u GoJjiee npoueHTOB.

O HenmosIHOM JHCHEpTHpPOBAHUM KapOOHATHBIX MOYB JUIIL NYTEM
BBeleHus B cycnensnio Na,P,O; n3BeCTHO U CTOPOHHHKAM 3TOTO METOLa
(Keupukamsuau, 1940; lllka6apa u Kocriokesud, 1952; Dhawan u gp.,
1955; Menbuukos, 1956), mosromy OHHM B pa3HEIX BapHaHTax Mpek-
Jaraiot couetath o6pabotky moussl Na,P,0O; ¢ pasmaruem ee npu cma-
YMBAaHUU HO COCTOSIHUA nactol *. HOBHIH BapHaHT 3TOTO MeTOZA IJist
KapGOHATHBIX U 3acCOJIeHHbIX nous Npeaaaraer 1. . Meabnuxos (1956).
BosnymHo-cyXasi HaBeCcKa IOYBHI IOCTEIIEHHO CMAaYHBaeTCsl pacTBOPOM
Na,P,0; u pasmunaercs B daphopoBoil CTYIKE NECTHKOM C KayYyKo-
BbIM HAaKOHEYHUKOM B TeueHne 20 mun. MenabHukoB numer: «PearenT
B BOLHOM pacTBOpe JO6aBJASICS K BO3AYIIHO-CYXOMY FDYHTY B TaKOM
KOJIHYecTBe, YTOObI IPUBECTH €ro B COCTOSIHHE T'yCTOH NAcCThl. Xapakrep-
HBIM NpPH3HAKOM TaKOr0 COCTOSTHHA TpyHTa sIBJsieTcss CBO € 0 6-
pasHoe NOTpecKHBaHHe (NONUEPKHYTO HaMH), CJHIIH-
MOe NpH pacTHpaHHH NAacThl MECTHKOM H HcUe3aiollee NpH Iepexofe
rpynTa B GoJiee pas:XKiXKeHHOe COCTOsIHHE». ABTOp MeTola yBepsier, Uto
pactupaHHe MOYBbI B 03HAYEHHBIX YCAOBHUAX UCKIIOYAET PA3NaBaUBaHHE
MeXaHUYeCKUX 3JieMeHToB. B nokasatenbcTBO OH NpHBORUT JAHHBIE
0 TOM, YTO pactHpaHue mousb B Tedyenue 40 u 60 mun 10 cpaBHEHHIO
¢ pactupanueM B Teuenue 20 mun He NOBbLIIAET JHUCIEPCHOCTb IOYBHI.
OnHAaKO ecTeCTBEHHO BO3HHKaeT BOo3paxKeHHe, YTO ABAZUATHMMHHYTHOE
pacTipaHue MOXeT OKa3aTbCsi HOCTATOYHBIM, YTOGbl pa3MeNbYUTh
¥ THIC, U KapGOHAThl, a MEHbIIMHA CPOK pacTHpaHHsl aBTOp He NpuMe-
gaa. Jla 4 Kak MOTYT KOHKpeuuu THIICA HJIM TaKHe 4aCTHUKH HU3BECTH,
KaK, HalpuMep, OCKOJKH pakymuuka ¢ Cardium edule, xoTopuie Jrerko
pacTHpaloTcsi MeXAy MNajbllaMH, NPOTHBOCTOATb pa3iaBJHBAHHMIO HX
B dapdopoBoit crynke B teuenve 20 mux. Koneuno, onu 6ynyT u pas-
pywiaTbCst U «cBOe00pa3HO MOTPECKUBATHY.

Htak, Mbl NpUXOFMM K 3aKJIOUEHHIO, YTO IIpH NOATOTOBKE I[OYB
K MeXaHHYeCKOMY aHaJH3y Ieseco06pas3sHO yHalleHHe H3 HaBeCKH
MOYBHI pPAaCTBOPHMMBIX coJiefi U KapGoHatoB myTeM oGpaboTku ee 0,05 H.

* HeoGxoaumo oTMeTuTh, uto M. H. Illkabapa u 3. B. KocTiokeBuu B cBoeit
paboTe MOJHOCTBIO H3BPATHJIH MeTOJ MOArOTOBKH ITOYB K MeXaHHYECKOMY aHaJH3y
no Kauyunckomy. [Ins OTMBIBKH KapGOHaTOB oHH NpumeHsad 10-mpouenTtHyio HC!
BMecTo pekomeHzoBaHHOfI Kaunuckum 0,05 n. HCl. Onu Takxe npeneGperiu
pekomenpanuei Kaunnckoro Buocuts B cycliensuto 1 H. NaOH no emxoctu norio-
meHHsi IOYBH. ODTO JIMIUAaeT WX MNpaBa CPaBHHUBATb CBOfl METOA C MeTOZOM
H. A. KauuHcKoro.
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HCl u Boj0# ¢ MOCJAEAYIOMIUM HaChIleHHEeM MOIVIOWAIONIero KOMIJIEKC
MOYBBI OJHHM H3 INEJOYHBIX KAaTHOHOB. DTH IOJIOKEHHS pPasfessioTCst
6oaninHcTBOM nousosenoe CCCP. ‘

Onuako B AajibHelllleM BO3HHKaeT Pl BOIPOCOB.

YeMy oTAaTh NPEANOYTEHHE MPH MEXAHHYECKOM JAHCHeprHPOBaHUH
NOYBLl Mepel aHaNM30M: BCTPSXHBAHHIO INOYBBl XOJIOAHBIM CHOCOGOM
HJIH KUISYEHHIO?

Yro nenecoobpasHee MPHMeHSTh A AHCIEPrHPOBAHHS MOYBEHHOMR
CyCNeH3HH: COJMH HATpHs HIM conu aMmmouMsi? ([Tpumenenne NH,OH
JJ1si IHCTIEpTHPOBaHMS NOUBEHHON cycnensun npemjaranu I1. A. 3emar-
genckuit 1 B. B. Oxotun (1928), H. Il. Kapnuuckuii u C. U. Jonaros
(1930) u np.)

B kakoii MOMEHT aHa/i3a H B KAKOM KOJIHUECTBe Iefiecoo0pazHo
BBOAMWTH AHCIEPTHPYIOMUA HOH?

JlJisi pelIeHHs 3THX BONPOCOB B 1aGopatopud PH3HKH H METHOPALHH
nous MI'Y Kauunckum B 1939 u 1940 rr. 6bUiH NOCTaBJAEHB! CENHANb-
HBle HCCJ/IEIOBaHHS.

[ToaroToBKa MOYB K aHa/JH3y NpPOBOAMJAch B OJHHX Cayyasx Oes
BCSKOTO XHMHYECKOTO BO3JeficTBHsi Ha obpasen, B Jpyrux — 6e3
CKHTaHHs I'yMyca, HO C OTMBIBKOH KapOOHAaTOB H JierKOPacTBOPHMEIX
coaeil ¢ momombio HCI u Bopnl (cm. Huxke). CpaBHHBANOCh JHCIEPTH-
pylolee jeficTBHe HOHOB aMMOHusi H HaTtpHs (u3 NH,OH u NaOH),
a Takxe BIMsHHE Ha JHCMEprupoBaHue oOpasiia NOUBEI NMPEABAPHTENb-
HOTO KHMNSYeHHs: H BCTPSAXHBAHHWS NMOYBEHHOH CYCHEH3UH.

Ammonnit (10-mpoueHTHEI) npHGABAAICA B CYCHEH3HIO B KOJHYe-
ctBe 10 cn® mepex BCTpAXHBaHUEM W KHOSYEHHEM, KaK PeKOMEeHJO0BaJH
apTopel 3TOor0 Meroxa *. Enku#i HaTpuHl (OAHOHOPMAaNbHBIA H JA€uH-
HOPMaJIbHEI) BBOJMJ/ICS B OFHHX CJy4asiX Cpa3y Bcell pefiHa3HaueHHOk
nopuHell, UCXOAs K3 CpelHell eMKOCTH MNOIVIOIIEHHS INOYBHl AaHHOTO
muna: 1 em® 1 1. NaOH na kaxaoie 10 uM-9x8. €MKOCTH TOIJIOIIEHHS,
B JAPYIHX CJay4yasix mocTenenHo — no dexouadranenny (1o c/aa6o-
PO30BOTO OKpalMBaHus), ¢ posefenuwem pH cycnensuu, npu nosrop-
HBIX B3GanTeiBaHuAX ee, Ao 8,4 (KpachukoBa, 1936).

- KumsyeHHe CYCN€H3HH, B TeX CIy4YasfXx Kolla OHO NPHMEHSJIOCH,
NPOBOAKJIOCL B TeyeHHe OAHOTO Yaca B KoJOe C oOpaTHBIM XOJIOAHJ/Ib-
HHKOM. BCTpsixuBaHHe CYCIeH3HH OCYIIECTB/IAJIOCH Ha MellajKe C TOpH-
30HTaJbHBIMH TOJUKAaMH, IPH AHana3oHe Kauanud B 10 cx u npu 180 yna-
pax B muHyrty. HccnenoBanuio GeuiM MoOABepTrHyTH 6 mouB (21 06-
paseun).

Ananusn BeinosiHeHnl H. Y. ®epysoBeiM u I'. B. Bacuukoil (Bacuu-
Kasi, 1940). YHacTuunpie pe3y/bTaTel aHaAJH30B MPEACTaBJeHH B TaOMH-
nax 14, 15. DKOHOM$i M€CTO, NpPHBOJAMM JaHHBE JIHIIb O (pakuHAX
noustt < 0,01 u < 0,001 mm.

* B uHBIX BapHaHTaX B NOYBEHHYIO CYCNeH3HI0 106aBjsgercsa 1-mpOUEHTHHIH
aMMuak «jo csaboro 3anaxa».
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Y9

BiusiHHEe MeTOja MOATOTOBKH NMOYBbI HA Pe3yJbTaThl MeXawHyeckoro auanausa, %
(anaausuposaru H. H. dedyroe u I'. B. Bacuykasn)

Ta6auna 14

Mexannueckuli anajiu3 M“KP‘;Z‘;%&‘;:T“H“
AHCTIePrupoBanne
FopHu30HTH, Tay- HCHCPrEpOBanHe | H. _
Houna Gura, on b ¢ PrHPOBaNH H. NaOH 10 n};;);{g}gllblM RCTPAXHBARHE ~
180 ynapos B 1 mun
KHTOAUEHHE BCTPSIXHBaHHE KHMsiueune
<0,01 mm [<<0,001 mm| <0,01 msm <<0,001 mm| <<0,01 mm |<0,001 mm| <0,01 MM [<0,001 mm
JLepHoBO-CHIBHONOA30MH- A1—(2-—-5) 37,1 16,6 34,1 11,7 34,8 13,2 20,3 1,8
crass CYriaHHHCTas HJ0OBATO~ Ao~ (13—17) 32,2 12,3 31,2 11,0 29,6 8,7 22,1 1,27
ansiesatas. Ct, Jlyrosas Moc- B3—(80—84) 55,0 32,7 54,5 29,8 52,4 28,1 31,0 3,8
KoBCKoit 06J1acTi, BhHpyOKRa
YeproseM 0GBIKHOBEHHBIH An—(0—10) 49,3 35,7 47,8 34,9 40,4 24,7 11,4 0,8
TeppacoBbIff THAMXEJIOCYTJHHH- B1—(65—75) 45,9 34,0 45,6 33,9 37,6 23,6
cThIf HJOBATO-TbIJIC BATHIA. C1—(140—150) 40,1 27,6 39,7 27, 29,4 19.8
ExaTtepuHosckulft opoulaeMblit
yyactok Ky#6hiniescko#t obia-
CTH, cTepHs OBCa
A4
TlpuasoBckufi KapGoHATHBIH Ap—(0~—10) 66,1 41,6 65,3 36,1 65,8 35,2
JIETKOTJIHHHCTBI ! HJI0BATO-ITbI-
neBaThifl uepHodem. CT. Bep-
OJ10], MUIEAHA 03RMast
KauiraloBasi TSXKeJOCYTJIH- An—(0—12) 58,7 35,9 58,4 36,8 52,5 26,2
HHCTas HJI0BATO-TIEIJIEBATAS B1—(30—-35) 58,2 38.0 57,4 38,3 52,8 30,7
noupa. C. Aurara Caparos- C—(75—85) 50,7 35,0 51,5 35,9 43,8 28,2
ckofl o6nacTu, cTepust Miue-
HHBI
KpacnoseM JIETKOrJIHHHCTRIHA A1—(0—10) 69,4 22,6 65,1 18,6 66,9 18,0
HJOBATO-NbIJIeBaTHIH, AHacey-
au, Tpyaunckas CCP, nenuna
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Bansuve MeToga MOArOTORKH NOYEB! HA PE3YABTATH MeXaHHueCKoTo amamusa, %

(anaausuposara I.

B. Bacuykas)

Ta6numa 15

TMousa

Topn3oHTH,
rnyGHHA, CM

Jucnepruposanue | H.
110 eMKOCTH NOTJIOIEHHS NOYBH

NaOH, paccuHTanubim

Iucneprfiposanne 0,1 u. NaOH, npu6Ganisie-
MbBIM 10 GeHosdTajeuny A0 Ciabouiesouno
peaxiuy

KHIIsIUueHue

BCTpSIXHBaHHE

KHisiueHue

BCTpSRXHBAHHE

<0,01 um |<0,001 um

<0,01 ux1<0,001 um

<0,01 mm |<0,001 mm

<0,01 um |<0,001 um

JlepHoBO-CpeHeN030/H-
cTas CYIJIHHHCTasi IlecyaHo-
melnesatasi. CobGakuHo Moc-
KOBCKO# 00siacTH, Jec

A
0-=12)

36,3 13,3

36,0 12,1

32,2

9,2

32,1 8,6

Tpuasosckuli xapGonaTHbil
JIeTKOrJIMHHCTHIH  HJTOBaTO-MIbI-
Jepathii yepnoaem. Cr. Bep-
6a10)(, MIEHHLA 03HMas

Ay
(0—10)

66,1 41,6

’

65,3 36,1

67,1

36,1

65,6 33,4

Kpacrozem JIETKOT JINHH-
CTHIH, HJI0BATO-NKJIeBAThIM.
Anaceysm, [pysunckoit CCP,
HesuHa

© =10)

69,4 92,6

65,1 18,6

60,9

12,9

51,6 | 11,9




OnenuBas JaHHBE, pUBeJeHHBIe B Tabiauunax 14 u 15, MoXHo cie-
JIaTh CJEAYIOmHe BHIBOIH: '

. Kunsiuenne B noaaB/sIOIIEM YHC/IE Clyyaes 06yC/IOBJAMBAET JyU-
Hiee JUCNEepripoBaHHe NOYBH, HEXeJIH BCTPAXHBaHHe. Pasuuna (B noJn-
3y KUNAYEHHsA) JAOCTHTaeT: MO BHIXOAY (u3HUecKo#d TIviMHBL (4ac-
thiel < 0,01 mm) — 4,5%; no Beixopy Haa (vactuum < 0,001 ma) —
1o 5% . HauGosbiuas pasuuiua, H IJIaBHbM 00pasoM MO BHIXOAY HJa,
OTMEYaeTCsi A MOYB, HEHACHINEHHBIX OCHOBAHHAMH (MOA30JIHCTHIE,
KpacHo3emel). HaumeHblas pasHuua, HHOTAA CXOAsILAs K HYJIO H ake
nosyyammas Hapeaka oOpaTHoe 3HAUeHHE, oTMedaercsi AJisi 4epHo3e-
MOB H KalUTaHOBOH NOYBHI.

2. JlucneprupoBaHHe TOYBBI ITyTeM HACBILEHHs ee HOHOM HaTpus
3aMeTHO Bhillle, YeM NIPH HaChIIEHHH HOHOM aMMOHHs. Bbixoa ¢usnue-
CKOMl TJHHBH M HJa B cjaydae HorJaomeHHoro Na* na 3—10—11%
foJsiblile, YeM MpH HACBIEHHH NMOYBbl aMMOHHEM, M JIHIIb B €IHHHYHBIX
clyyasix AMCHEpTHpYIoIas poJib TOTO H JAPYroro HOHa CTaHOBHTCS
OJHHAKOBOH.

3. BuifiBHIOChH CYIIeCTBEHHO€ 3HaueHue MeToXa BBeIEeHHs JHCHep-
TUPYIOIIETO BellecTBa B cycmeH3HIo. EAKHH HaTp, BBeIeHHHI B Cy-
CIIEH3HIO OHOBPEMEHHO BCell HopIHel, BO BCeX C1yuasix 3aMeTHO CHJIbHee
JHCIeprupyer MouBy, HeXKeJqH HaTpuH, AaBaeMblil mo yacTsMm (mpuGas-
JseMBll MOpHUSMH — Mo  (eHoadTaseHny). B mnocsaenHem cayuae
MaKCHMYM €ro HaKalJMBaeTcsi B CYCNEH3HH JIHIIb Hepej] NMHIETHPO-
BaHHEM.

Crenyer oTMETHTb, UTO MeTOJ BBeleHHs HaTpHs No dheHoJdTanenHy
no cranpaptioro pH (8,3—8,4) cosnaer B ananuse GoJblune 3aTPyA-
HEeHHsT H CHJIbHO 3ajepxuBaer pabory. Kak BuisiBwioch B pa6ore
I'. B. Bacunkoii (1940) u xak otMeuasna sto panee A. C. Kpacuukosa
(1936), peaknusi moYBeHHOH CYCIIEH3HH CO IEI0OYBI0, BBOAUMON HeGOJb-
IUMMH NOPHHSiMH, MPOXOAHT BeCbMa MejieHHo. CraHaapTHas BeIHUYHHA
pH Bacuukoii Greuia gocTHrHyTa JMIUb Yepes 10—14 nueil, 3a TaKoﬁ
CPOK CyCIleH3Hs HayHHaeT 3arHHBATh.

[1pu cHabHO OKpaleHHOH CYCIeH3HH, YTO HMeJIO MeCTO NPH aHasH3e
yepHO3eMa M KpacHo3eMa, YCTaHOBHTb NMOPO30BEHHEe CYCNeH3HH OT MpH-
GaB/jieHHsi INEJOYH B NPHUCYTCTBHH (peHoJpTaNenHa BeCbMa TPYAHO.
Onpenenenne xe pH cycneHsuH B CO3/laBaeMoM HHTepBaJje INEJOYHO-
CTH TaKxKe 3aTpyAHEHO: HCNOJIb30BaHHE YNPOLIEHHOTO METOAa C yHH-
BEpPCAJIbHBIM HHIMKAaTOPOM TIPH CHJBHO OKpalIeHHHX CYCMeH3HsX
(He ocBeTIsIOIMMXCA Adxe MpH (GHIBTPOBAHHH uepe3 ABOMHOH (GHIBTD
(Extra hart 602) nebosmoxHo. IIpHXOIHMTCS mOJIB30BATBCH 3JEKTPO-
METPHYECKHM METOAOM C NpHMeHEHHeM CTeKJSIHHOTO 3JIEKTPoAa, Tak
KaK XHHTHAPOHHHIE 3/1eKTPOJbl MpHMeHHMEl Jjuib Ao pH 8. Xora aan-
Hple JUIS OLEHKH TIOC/EIHEro OMHCBIBAEMOTO MeTo[a MOATOTOBKH NOYBHI
K aHaJIH3y HEMHOTOYHCJIEHHBI, BCE Xe OCTaeTcs BIeuat/eHHe, 4YTo

OH €Ba JIH BOMAET B IUMPOKYIO NpPakTHKY. Buaumo, noka nauGosee
nenecoobpasHelM B MAacCOBHX aHajiM3ax CjelyeT TpH3HAaTh MeTox
JUCHEePrUPOBaHHsA TNOYBH INEJOYBI0 IYTEM pAa3oBOTO €e BBEIeHHS
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nepel KunsYeHHeM C pPacuyeToM 10 €MKOCTH TNOIVIONIEHHS IOYB
(c MHHUManbHBIM €€ MpeBHILeHHEM).

B Ttex ciyuasix, a OHH 4acTO BCTPEYAlOTCS B NMpAKTHKe aHAJMTHKa,
KOTa €MKOCTh IOIVIONEHHS H COCTaB INOIVIONEHHHX KaTHOHOB MJIsi
aHaAM3UPyeMOro oGpa3na HEH3BECTHH, BHJMMO, BO3MOXHO HOPMHPO-
BaTh KOJNHYECTBO BBOAUMON B CYCIEH3MIO INEJOYH, HCXOAS H3 CPENHUX
BeJIMUMH €MKOCTH NOIVIONIeHHs MOYB AaHHOTO Tuna. B cBoumx amanusax
9TH HOPMHI MBI OTpejelisieM TaKUMH BejuunnaMmu (B cm® 1 n. NaOH):

Iousa
UYepnoszeMbl TYuHHE
YeprozeMb OOHKHOBEHHbIE

YepHozeMbl 10XKHbBIE (Manomomnme) .. 4
KamTanoBeie MmouBb e . 3

[S) e ]

wan

?
1
Byprie mousnl . 3
Ceprie JecHble 3eMJH . 3
CeposeMul 2
TT0(30/HCTE TIOUBH TAXKENHE 110 MeXaHH-
YeCKOMY COCT4BY:
ropusonth A u Ay . e 1
noAropH3ouTel By, B, B3 2
T10/30/HCTHE TIOUBH JeTKHe N0 MeXaHHde-
CKOMY COCTaBy 0,5
COJIOHIH H COJOMIeBATHe TIOYBH, B 3aBH-
CHMOCTH OT 30HH M MX THmHa ., , . . . or 2 n0ob
KpacuoseMn:
ropu3oHT A, . e e e e 2
ocTranbHble ropnaombl e e e 1,5

B oTHoleHMH MeTOXOB I[PICHGpI‘PIpOBaHPISi 00pasnoB NOYBH NyTeM
KHUINAYEHHsA WAN BCTPSAXHUBAHUA HX C BOILOI/I CjleqyeT 34aMeTHTb, 4TO
NpH MEXaHHYECKOM aHajH3e HYXHO INPHMEHSATb KHNAYeHHe, a MpH
MHKPOarperaTHoM aHajH3e — BCTPSiXHBAHHE Ha MeillajJKe C TOPH30H-
TaJbHHIMH TOJNYKAaMH NPH AuanasoHe Kadawud 10 cm u npu KONHYecTse
ynapoB 180—200 B mun.

Pesomupys conocraBnenue MeTo;LOB NOATOTOBKH NOYB K MeXaHnuye-
CKOMY aHajlu3y, PeKOMEHJyeM BOLIEJIIHH B NPAaKTHKY KHCJAOTHO-IE~
Jouno#t Meton. CyuTaeM BO3MOMKHHIM HCNOJB30BaHHE €r0 U A KapGo-
HATHHIX TIOYB, JUIS CYXIEHHS O JHCNEPCHOCTH HEKapGOHATHOA MHHe-
pajibHOM 4acTH NOYBH, & 3TO OCHOBHOE NPH MeXaHHYeCKOM aHalu3e
nous. Yrto Kacaercd kapGoHaTOB, TO B Clyyae nepeocaxJeHHs HX U3
BOAbl OHM B GOJBUIMHCTBE CBOEM IMONAJAlOT B MEJKYIO NhUIb H M.
B cayuae ke Kap6omaTHOrO mecka (OpPraHOreHHOTO IPOMCXOMKIEHHsI)
OH JIOJuKeH OHTb OTCESiH «MOKPHIM €I0oCO00M» Ha CHTaX H NPOCMOTpPEH
NOA MHKPOCKOmoM. PacTBopuMble COJM, KaK HM3BECTHO, YUMTBIBAIOTCSA
B BOJHHIX BHITSKKaX. :

ConocraBpiienye JaHHHX MO IVIOTHOMY OCTAaTKY BOJHHIX BBITSUKEK,
npouenta KapOGoHAaTOB B IOYBE C YUETOM HX XapakTepa M MeXaHuye-
CKOTO cocTaBa HauboJiee YCTOHYHBOH B IOYBe €e YacTH — CHJAHKATOB,
amoMo- U (heppOCHNHKATOB M JAPYTHX CTOHKHMX COEIMHEHMA — jaer
B PYKH HCCJeoBaTe/Isi MHOTOCTOPOHHHH MaTepHas no XapaKTepHCTHKE
MeXaHMYeCKoTo COCTaBa MOYBEI WJIH TPYHT4d, OT KOTOPOTO 3aBUCHT
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uXx ¢u3nyecKye, PHIHKO-MEXaHHUSCKHE, a B H3BECTHOH CTeNeHH XHMHYe-
cKkHe H (PU3HKO-XHMHYecKHe cBoHctBa. [TomBTKa cMemeH U g
5THX pe3KO pPaA3JAHYHBX 4YacCTel H ompepeJe-
Hue HX o6med CYyMMOH B pPas3JNHYHHX ¢pak-
UHSX NpH MeXaHHYE€CKOM aHaJH3€ MO04YBH,
K TOMY Xe 6€3 3HaHHsA NMPOHNEHTHOrO COJep-
KaHHSA HX B OTAECJbHHX PpakUHUAX, iBJAAETCSH
He PpacCKpBTHEM BONDNpoOCa a 3aNyThiBAHHEM
ero. Takohh 6Ge3NHMKHH MexaHUUECKHUH cocCcTas
NOYBH HEe MOXET CTaTh OCHOBOH NPH Xapak-
TEPHCTHKEe €€ CBOHCTB.

B cBs3u co ckasaHHBIM BCTaeT BOIPOC O MECTE «IOTepPH» NpH obpa-
6oTke o6pa3iia nousel nepef ananuzoMm 0,05 H. HCl. Panee pexomenjo-
Bajioch (KauuHckHit, 1943) pa3HOCHTh «NOTEPIO» MO Pa3JHYHBIM Mexa-
HuYeCKHM (paKUHAM COIVIACHO BeJIHYHMHE 3THX (pakuMit u CreneHu
HX KapGoHaTHocTH. JI/isi 3TOH wmesu Obia NMpeIoXKeHa oNpeeseHHast
IIPOTOPILHS.

K HacTosimeMy BpeMEHH HAKONHJCS 3HAYHTEJBLHBI HOBBEIH MaTe-
pHaJi, KOTOPHH MO3BOJIAAET pelINTh 3TOT Bolpoc Gosee puddbepeHIHpO-
BaHHO:

1. B nmouBax, HeHaCHIIEHHHIX OCHOBaHHSIMH, NMOTeps OT 0GpaboTKH
nousel 0,05 u. HCI ckianeiBaercst ryiaBHBIM 00pa3oM H3 BBITECHEHHBIX
BOZOPOJHBIM HOHOM TIOTVIOLEHHBIX OCHOBAaHMH, HECHJIHKATHBIX GopM
Kesle3a H aJIOMHHHSI H M3 NPOAYKTOB HE3HAYHTEJIbHOTO Pacmaja CHH-
KaToB, a/JioMo- H ¢eppocH/HKaToB. Takas <«OoTepsi», B OCHOBHOM
H3BJeKaeMas H3 HauOoJiee JHCIEPCHOH YACTH IOYBBI, JOJKHA OBITh.
OTHECeHa K 3TOH Ke YacTH, T. €. IPUIJIIocoBata K (ppakuuH Hjia. Ho ona
o6s13aTesbHO AOJ/KHA OblTh NMOKa3aHa M OTAGNBHO, TAaK KakK JaeT Ipej-
CTaBieHHe O MOABHKHOA COCTABHOH YaCTH MOYBH, OCOGEHHO HECHJIHKAT-
HBIX (OPM Kejie3a U aJIOMHHHS.

2. B KapGoHaTHBLIX H 3aCOJIEHHBIX NIOYBAX «IOTEPS» COCTOHT B OCHOB-
HOM H3 Kap6oHATOB H J€TKOpacTBOPHMHIX Cojeli. B pasiHyHbBIX mou-
Bax H IPYHTax BapbHPYIOT:

a) CoOTHOIIeHHe KapOOHATOB H JIETKOPaCTBOPHMBIX COJed;

6) pacmpenesneHHe ¥X, 0COGEHHO Kap6OHATOB, MO Pa3/JHYHBIM MeXa-
HHYECKHM (pakKilHsiM MOYBBHI.

3. Us n. 2 crnepyer:

a) B pe3ysbTaTaX MeXaHHYeCKOTO aHaJH3a «IoTeps» OoT oOpaboTKu
0,05 n. HCI pomxna OuiTh noctaBjieHa oGocobsenHol rpadoit: «C6op-
Hasi (paxkuMs ROABHXKHBIX COEJHHEHHi» C BKJIOYeHHeM ee B 100%
HaBeCKH;

6) B TeX nouyBax H IpyHTax, rjae «cOopHasi (GpaxkuHsi» COCTOHT
B GCHOBHOM H3 KapGOHATOB, HAPSAY C YKazaHHeM ee OTAeJbHOH rpadgoi
B cocrase 100% mnaBecku, aomyCcTHMa pa3HOCKa €€ IO  (ppaKuusM
MeXaHHUYeCKHX 3JIEMEHTOB (B CAMOCTOSITEJIbHOH CTpOKE 3alllCH pe3yJib-
TATOB aHa/H3a) C yueToM pacnpefejeHHs KapOoHaToB
B pPa3AHYHHX (pakUHaX MeXaHHUYECKHX 3.e-
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MEHTOB JaHHOH MOYBH HJAH AAaHHOH HNOPOAH.
B TakoM cayuyae HeOOXOAMMBHI MPONOPHUMH DA3HOCKH KapGOHATOB
no (pakuusiM: JJIsi YKPaHHCKOIo Jécca, /sl CHIPTOBBHIX CYIVIHHKOB
3aBosiKbsi, AJIs1 CpelHea3sHaTCKOro Jsécca H /s APYFHX THIHYHEX
M pacnpocTpaHeHHHX nopod. P asHocs «noTepio» mo ¢ p a k-
UHSIM, €6 HYXHO 3aNHCHBAaTh NOACTPOYHO, HE
NPHOJAKWCOBHBASY K OCHOBHHM (YyCTOHYHBEH M)
GpakuUuMsSM 0OUYBBH. Yuer Copep:KaHusi Kap6OHAaToB H Jerko-
PacTBOPHMEIX cosiell B OTAeNbHHX (pakudsx Nousm yraybJsier xapa-
KTepHCTHKY (pakuu.

MPUHUHUIIBI H TEXHUKA MEXAHHUYECKOI0O AHAJIM3A
o4yBbi

Pasznuyaior HECKOJbKO METOJ0B MeXaHHUeCKOro aHajiu3a [OYBH:
1) rpyGosmmupHyeckie — IMO0JIeBEE; 2) CHTOBOH aHalH3; 3) MexaHude-
CKHH (BepHee, MHKpOArperaTHblil) aHa/H3 IOYBEl B CTpPye BO3AYXa,
4) MexaHuueCKHMH aHaJH3 IOYBE B XKHUAKOCTSAX, IPEUMYIIECTBEHHO
B BOJe.

Mexanpuyeckuil aHa/qu3 B BOJAHOH cpefe HMeeT ABa BapHaHTA:
a) amaju3 B TeKyuel Boxe; 6) aHanu3 B cTOsiYel BOJe.

Bce Buapl ananusa B BOJHOH cpefie, 3a UCKJ/IOUEHHEM METOAA IeH-
TpHGYTrIPOBaHHS, OCHOBAHH Ha yYere pas3/MYHHIX CKODOCTeH mnajeHus
MeXaHHYeCKHX 3JieMeHTOB. B Merone neHTpHQYrupoBaHHs HCNOJb3yer-
Cs1 passiMyHasi neHTpoOeXKHasl CHJIda MEXaHHYECKHX 3JIEeMEHTOB, 3aBHCs-
masi oT UX pa3Mepa H MacCH.

B o3HaueHHoM IOPsiIKe€ KPAaTKO oxapakTepusyem HaHboJee pac-
OPOCTPAHEHHBI® WJH B NPHHIHIE HHTEPEeCHHIE METOAbl MEXaHHYeCKOTro
aHAJIH34 MOYBHI.

OnpefejeHne MEXAHHUECKOTO COCTABA MTOYBBI B MOJeE
(6e3 npubopos)

«Cyxoi» MeTox. 3epHO NOYBE], B&IHYHHOIO C 3€PHO TPEUHXH, HCIIbI-
TBHIBAIOT Ha OLLYNb MEXIY NasibuaMu. PasfnaBiuBaioT HOTTEM Ha JIaJOHH
H BTHPAIOT B KOXY. Uem 3epHo GoJjiee yrioBaTo, XKeCTKO, IPOYHO H YeM
GoJibIliast YacTh €ro MocJjie NOJHOIO Pa3flaBJiHBaHHS BTHPAETCS B KOXKY,
TeM NOYBa TsKe/ee N0 MeXaHHYEeCKOMY COCTaBY.

«Mokpsiii» MeTofi. [TouBy cmauuBaloT m pasMUHAIOT MeXAy Hajb-
1IaMH A0 TaKOoro COCTOSIHHS, yT00Bl HE OIIlyIIlaJIHCb ee CprKTyprIe
3epua. [louBy cnenyer cmauuBaTh A0 KOHCHCTEHIMH Te€Ta, T. €. [0
BJIaXKHOCTH, NPHOAH3UTENBHO COOTBETCTBYIOIeH HIKHeH rpaHune Teky-
YecT 1o AtrepOepry: B TAKOM COCTOSIHHH BOJa H3 NOYBHI HE OTKHMAET-
¢, HO mouBa NoOeCKHBAaeT OT BOAbI M MaxKeTcsi. XOpOUIO pasMsiTast
HOYBa PaCKaThIBaeTCsl Ha JIaJIOHH «peGpoM» BTOPOH KHCTH PYKH B LIHYp
¥ CBOpauyuBaercsi B KOMeyko. TouaimuHa MHYpPa OKOJIO 3 MM, JHAMETD
Kosbpna — oKosio 3 cm (puc. H).
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«MOKpHIfi» TOJIEBOH MeTOJ ONpefeseHHsi MeXaHUYeCKOIo COCTaBa
MOYBLI B CJyYae TUIATEJbHOTO ero NDHUMEHeHHs JaeT pe3yJbTaThl NPH
ofpejeJieHHH OCHOBHBIX KJIaCCOB IIOYB MO MEXaHHYECKOMY COCTaBy

Mexanusecrud cocmal M””””””?gf??”ﬁﬂ% )””"” manyix

Wryp e odpasyemes —

necoK

Jasamry wrypa —

cynecs

Wryp, Gpodawuiics npu
pacramsibanuu,— 1

Ae2KUL Cyenunox

Uinyp cnoowmed, Konsys,
pacnadaigueecs npu
cOepmesBanuu,—

cpednud cyenunon

wﬂ# CHAOWIHOU, KOABLD
¢ pewunamu —

TAMERBI CYeNunON

.

Linyp conownod, Kensyo
cmyaKge —

enuna

Puc. 5. Ilokasatenu «MOKporo» crocoba ompejeneHus Mexa-
HMYECKOro coCTaBa MOYBH B IToJle (M€TOJ PacKaTHIBaHHUA)

BecbMa O/H3KHe K MOJsy4YaeMbM NPH aHa/iH3e € NOMOLblo npu6opos.
MOXKHO peKOMeHAOBaTb 3TOT MeTOA U AJIsi ODHEHTHPOBOUHOTO OIpe-
JleJieHHs] MeXaHHYeCKOTO CocTaBa IT0YB NIPH KaMepaJibHOH HX 06paboTKe.

Curosoii MeToJ MeXaHHYECKOro aHajJu3a nouys

CuTOBOA METOJ MeXaHWYeCKOTO aHa/n3a B IOUBOBeJeHHH IIpHMe-
HUM JJ1 ONpeJesieHHss KaMeHHCTOH YacTd MOYB Jro00ro MexaHU4eCKOro
cocraBa, NPH aHA/IU3€e NIECKOB, a TAKXe NPH OTIeJIEHHH CPeJHEerc necka
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OT MeJKOro H ¢GH3H4eCKOH IMHHBL. IJTH ONEPallMd MHE IPHYypouYHBaeM
X PEeKOMeHRyeMOfl KiacCHpHKalWH MeXaHHYECKHX 3JIeMeHTOB IIOYBHI
f0 X KPYHOHOCTH (cM. Tabn. 8).

[as onpenejieHHss KaMeHHCTOH YaCTH IOYBH HCHOJB3YIOT CHTO
¢ AuamerpoM oTBepcthii B 3 mm. Ilpomecc orcenBanus KaMeHHCTOH
9acTH MOYBHI JIyUille MPOU3BECTH B IMOJIe, TaK KakK ISl TOYHOTO ydeTa
KAMEHHCTOCTH B CJyuYae BHICOKOQI'O COAED:KAaHHA KaMHeH HeOGXOAHMO
fipoceATb HECKOJBKO KMJIOTPaMMOB IOYBHI.

IlpocenBaeMyio HaBeCKy C KaMHSIMH B3BeIHBAIOT B IOJie MPH ecTe-
CTBeHHOH BJaXHOCTH C TouHOCThIO A0 0,1 2, a B ciyyae HECKOJIbKHX
KHJIOTPAMMOB — C TOYHOCTBIO 70 1 e. OpHOBpeMeHHO GepyT mpoby
JUis Omlpefle/leHHsT BIAaXHOCTH MeJKO3eMa H (OTAENbHO) BJaXKHOCTH
KaMeHHCTOTO MaTepHaJa.

KaMenucrylo 4acTb mouBel mepejl B3BellHBaHHEM OCBOGOXKAAIOT

OT IPHCTABIEr0 K KaMHAM MeJKO3eMa C MOMOLIBIO XKEeCTKOH BOJIOCSH-
HOH ILETKH.
" B naGopatopun OGBIMHBIM CTOCOGOM ONpeNeioT BJaXKHOCTb MEJIKO-
3eMa U BJIaXHOCTb KaMeHHCTOH 4acTH. KaMeHHETOCTh NMOYBH pacCuH-
TBIBAIOT B NPOIEHTaX Ha CyXyI0 MOUBY: INPOLEHTHOE OTHOLIeHHe CYyXHX
KaMHell X cyMMe CyXOH HaBeCKH MeJKO3eMa IIIOC CyXad KaMeHHCTas
9acTb. _

W3 mouBbl, MpPOCEAHHON CKBO3b CHTO C OTBEPCTUSIMH B 3 mm GepyT
CcpeliHIo Npo6y ISl AaJibHeHIIero MeXaHH4YeCKOrO aHaJiu3a.

Hagecky B 100—150 e mocne pacrupaius nmo 4actsaM B ¢aphopoBoH
CTYIKe NeCTHKOM C KayYyKOBLIM HAKOHEYHHKOM IIPOCEHBaloT B BO3-
AYLIHO CyXOM COCTOSIHHH CKBO3b CHTO C OTBepCTHsMH B 1 mm. Ilepexn
npoCeHBaHHEM YUYHTbIBAIOT BJIA¥KHOCTH ITOYBHI.

I'paBu#t, ocraBmmiica Ha cuTe, cOGHpaIOT, OUHMINAIOT BOAOH OT NpPH-
CTaBIler0 K HeMy MeJKO3eMa, BRICYIUHBAIOT A0 abCOJMIOTHO CYyXOTo
COCTOSIHHSl H PAaCCUHTBEIBAIOT B NPONEHTaX K abCOMNIOTHO CyXOH HaBeCKe
MOYBH (MeJIKO3eM IJIIOC TpaBHII).

Takum obpasoMm, rpaBuil (MeXaHHYeCKHe 3/ieMEHTHl pa3MepoM J—
1 mm) soiimer B 100% ananusupyemoil- HaBeCKH.

HanpHe#n#l nponecc MeXaHHUECKOTO aHaiu3a NOUBH MOAPOGHO
OmHuCaH HUXKe. 37eCh OTMeTHM JHIIL, 4TO B nporecce 3TOr0 aHaJiH3a
fIPUMEHSIOTCA [Ba CHTAa WJisi MOKPOTO NpOCeHBaHHs (PAKUHH IOYBBL
© auamerpom otseperuii 0,5 u 0,25 mm.

CuTOBOIl aHAJH3 IIECKOB

HaunGosee yacTo CHTOBOH aHanu3 MPUMEHSIOT NPH H3y4YeHHH MeC-
KoB. PekomenayeM BhAeaATH ppaknuu: 1) rpaBus (3—1 mm); 2) xpyn-
‘HOrO meckKa (1—0,5 mm); 3) cpeanero nmecka (0,5—0,25 mm); 4) Men-
.&oro necka (< 0,25 mm). Mnorga HCmoas3yIOT B aHaNH3e TaKxKe CHTO
¢ auametpoM otBepctuil B 0,1 mm, HO crneayeT OTMeTHTh, UTO (paKi UK
< 0,1 MM CUTOBBHIM aHAaJH30M YUHTHIBAIOTCA HE TOYHO.

UToObl yCTAaHOBHUTH pa3Mephl NeCYaHBIX 3€PeH, OUMIAIOT I1eCOK
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OT NpHCTaBIIEr0 K IECYHHKaM MesnKosema. Jlasi BeimoMHeHHs 3TOit
onepaiyy 1eaecoobpa3Ho BOCHONb30BAThCA NMOATOTOBKOH MecKa K aHa-
au3y no meropy Hocrunma (Nostiz, 1936). Amnanusupyemyio npoGy
necka pa3MauuBaoT 24 yaca B JAHCTHJJIMPOBaHHOH Boje ¢ npubaBKOH
NH,OH o siBHoro 3anaxa. B nocieayioieM necok paCTHpaioT B Yallke
najbieM B De3HHOBOM HamNajbYHHKE, MyTb CJIHBAlOT HECKOJBLKO Da3
[0 TOJHOTO NPOCBeTJeHHsl pacTBopa. .

Ouumennnl# TakuM 00pa30M 1eECOK KHNATAT Ha BOAsHOH OaHe
C OAHONpPOUEHTHHM pacrBopoM H,O, ANf OUMIIEHHS OT BO3MOXKHHX
npumecell OPTaHUYECKOrO BelleCTBa.

B JanbHefineM necoK NpoCeHBalOT Yepe3 THE3XO cHT: l-e curo
(Bepxnee) — quamerp orBepctuit 1 mm; 2-e curo (cpemuee) — 0,5 mu;
3-e curo (Huxnee) — 0,25 mm.

Ananu3 (npoceuBaHHE) MOXKET NPOU3BOAHTHCA CYXHM H MOKpPBIM
cnocoGoM. [lpu 3roM, B cayuae TmiaTenbHOH OUMCTKH IecCKa nepeg
aHaTu30M OT TNPHCTABIIEr0 MeJKO3eMa, pa3juidsi B pe3yJbTraTax
agalu3a CyXHM H MOKDHIM CITocO0aMH He3HAYUTENbHH.

Ilpu cuTOBOM aHa/u3e MOYB ¥ TMECKOB NPHUXOAMTCS MONB30BATHCS
CHTAMH KPYIVIOABIPUYATHIMH ([ITAMOOBAHHBIMH) H CETYAaTHLIMH — C KBaj-
pPaTHBIMH OTBepCTHSIMH. Bo3HHKaer BONpOC, KaKHM CHTaM OTAath
npeanoureHue. Kpyrasle orBepcrusi o0ecneYdBalOT B IJlaHe TPOXO-
KJICHHS Yepe3 HUX MeXaHHYeCKHX 3JeMeHTOB 0ojiee BRIPOBHEHHOTO pas-
Mepa, Hexeslu KBajapaTtHeie. Yepe3 KPYT B IVIOCKOCTH NPOXOAAT MeXa-
HUYeCKHe 3JIeMeHTHI, HMelollde pa3Mep He CBEHIIIe ero Axamerpa. Yepea
KBajpaT, y KOTOPOIO CTOPOHA paBHa JAHaMeTPy Kpyra, B IJIOCKOCTH
N0 AMAarOHANM MOTYT TpoHTH W ©Oo0Jiee KPynHbBle 3JeMeHTHl, HeKead
yepe3d Kpyr. Kasanoch Opl, BO BCeX CJAyuYasiX HYMKHO MNpPeNnoOYecThb
KpyTJIOABIPUaTEIe CHTA, OJHAKO 3TOTO CAesaThb HeJab3ss. BO BCSIKOM
cure eCTh «BpelHAasl» MJOmMAAb, PACHoONaralomasiCi MeXIy OTBepCTHsi-
Mu. YeM ona Gonbliie, TeM CHIbHEE HCTUPAHHE MeXaHHUECKUX 3JIEMEHTOB
NOYBHI HJIM NeCKa NPH NPOCeHBaHHW. B IITaMIOBaHHBIX KPYIJIOABIpYa-
THIX CHTaX BpefHas IJIOwWAAb AHA TeM OObllle, 4eM MeHbIle AHAMETD
OTBepCTHH, MO3TOMY B CHTAX C MeJKHMH OTBEDCTHSIMH CTENeHb HCKyC-
CTBEHHOTO MCTHPAHHSI MeXaHHYECKHX 3JIEMEHTOB 3HAauMTe/ibHas U 3Ha-
yyTeJbHee OMIMOKH B aHaNH3aX.

Ha Mexaynapoguo#t xoudepenuuu no ¢usuke nouB Bo DPpaniuu
(8 Bepcane) B 1934 r. Gbl10 mPHHSITO NOCTAHOBJEHHE, COTJIACHO KOTO-
pomy cura < 0,5 mm Zomxan ObITh CETUATHIMH, 4 CHTA C OTBEPCTHIMH
B 0,5 mm u Gonee — KpyrviogblpyaThIMH, IITAMIOBAHHBIMH.

Mexannueckuil aHaIu3 MoUBBI B CTpye BO3JyXa

OnyOnHKOBaHO OMNHCaHHE HECKOMBbKHX IOMBITOK MeXaHHYeCKOTo
aHajh3a MOYBH B crpye Bo3ayxa. HauGosee u3BecTHIM mnpuGopom
Jasi 3Tod Lenu sBasiercs npubop Kammena (1907 r.).

Annapam Kawmena dasn paszdescHus MEXAHUHECKUX 3ACMERITO8 NOY-
evl 6 cmpye 6030yxa npeicraBisier co0ol0 coueTaHHe NSATH BOPOHOK
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B (dopMe YCEUeHHOTO KOHyCa, OOpauleHHbIX Y3KHM KOHLOM BHH3
(puc. 6). O6beM BOpoHOK 13,5 2, 9 2 u Tpu no 4,5 2. Boponku Mexay
co6oii coefiuHensl TPyOKaMu TakuM o0pa3oM, 4To Tpy6Ka HauMHAeTCs
BOPOHYAThIM pacluHpenueM (yJIOBHTesleM MEXaHHYECKHX 3JIEMEHTOB)
B Bepxy MNpebl(ymied BOPOHKH, @ TOHKHM KOHLOM OMyCKaercsl MOYTH
JO JHa Tocnehyioumeld BOPOHKH. [IHO NepBOH BODOHKH COENHHEHO
C HaTHeTaTeJbHOH BO3NYyXOAyBHOH MalUMHOH (KoMmpeccop Bectun-
raysa). M3 nocsenseil (nsToH) BODOHKH HMeeTcs BbIBOL B BaKyyM.
Boponuatoe pacumpenue TPyOKH, BeAyllleH B BaKyyM, 3aTSIHYTO
IJIOTHBIM TOJIOTHOM, 3a[epPKUBAIOLIHM MeJKO3eM B NSITOH BOpPOHKe.

8 Bawyyn

— T~

Q Modava Bosdyxa uz

xomnpeccopa

Puc. 6. Annapar Kammena ansi pasjeneHHs] MeXaHMUYECKHX 5JE€MEHTOB
NOYBH B CTPye BO3AyXa

AGconoTHO CyXad HaBeCKa MOYBH B npefiesiax | k2, NpeIBapUTeabHO:
NponyileHHasi B CYXOM Bujfie CKBO3b CHTO, MOMEHAeTCsl Ha JHO MepBOH
(6oNbIIOA) BOPOHKH. 3aTeM BKJIOYAIOTCH BO3AYXOAyBHAs MallliHa
H BaKyyMmHasd ycraHOBka. llofaBaeMblfi B CHCTeMy BODOHOK BO3JyX
npeBapHTENIbHO BHICYIIHBaeTcsl B TPyOKax ¢ MNeM30H, CMOYEHHOK
cepHoii Kuciotoii. Tox Bosgyxa HoskeH ObITH paBHOMEDPHBIM, OGecme-
YYBAIOWMM MBIMMOCTH MOYBEHHOH mnpobbl B BuAe oOjauka. AHanu3
3aKaHYWBaeTCs, KOTJa MepeHoc MesiKko3eMa H3 OJiHOH BOPOHKH B APYTYIO
IpEKPaIaercs.

Mexanuyeckue 3JieMeHTHl pacnpefelsioTcss OT CaMblX KPYNHBIX
B NepBOH BODOHKE [0 CaMbIX MeJKHX — B INOCJeiHed.

B npunuune metron KamiMena BecbMa uurepeceH. HO Ha npakTuke
OpH aHa/jH3e MOYB, THXKeJIBIX MO MeXaHHYeCKOMY COCTaBy, OH JaeTr
BeCbMa HEyCTOHYHBble De3yJ/ibTaThl BCJENCTBHE 3JIEKTPHU3aLUH H Bbl-
XJIONbEBBIBAaHUA HauOOJiee TOHKHX MeXaHHYeCKHX 3JIEMEHTOB IIOUBHL
Kpome toro, Ha pesy/bTratax aHa/iu3a, KakK MOKas3ajii HCCJeJ0BaHHs
Jluona (Lyon, 1924), cuibHO CKa3LIBAIOTCA H3MEHEHHST aTMOC(HEPHOro
JaBJieHHsl H TeMIlepaTypbl BO3JyXa. JHAUYHTeIbHO OGosiee MPHMEHHM
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3TOT MeTOA AJisT MeXaHHYeCKOro aHa/u3a MecKoB, A5l XapaKTEPUCTHKH
NbUIHMOCTH, Pa3BEBaeMOCTH TI'PYHTOB.

Hcnonp3ys npunuun aHaiausa no KamiMeny B 3THX ueisix, 3Hauu-
TeJlbHOe ycoBepllieHcTBOBaHHe B Hero Buec B. E. Cokonosuu (1947).
B annapate CokonoBuua peryJupyiorcsi AaBjeHue, CKOPOCTb BeTpa,
OTHOCHTEJIbHAA BJIaXHOCTb BO3AyXa. DTO MO3BOJMJIO aBTOPY YCTaHO-
BUTb DPsJl 3aKOHOMEPHOCTell B NBIJIHMOCTH PaSJiHUHLIX TPYHTOB B 3aBH-
CHMOCTH OT HX leHe3HCa W CTelleHH YBJaXHeHHs B Tpefienax or a6co-
JIOTHO CYXOT'O COCTOSIHHA 10 MaKCHMaJibHOW T'HI'POCKOMHYHOCTH.

MEXAHHYECKHA AHAJIM3 MOYBbLI B BOAHOW CPEJE

Mexanuueckuil aHa/u3 MOYBH B BOJHOH Cpelie B HACTOsIlee BpeMs
ABJisleTcsl caMbIM pacnpocTpaHeHHbBIM. OH OCHOBAH Ha ydeTe pPas3fiHuHbIX
CKOpOCTeH NajieHusl MeXaHUYeCKHX 3/IeMeHTOB B JKHAKOCTSAX (B HalIeM
cjyyae — B BOAE) B 3aBHCHMOCTH OT UX KPYNHOCTH, YTO B CBOIO
ouepelib 00yC/ioB/eHO yBesiiueHHeM abCcoMOTHOR H yIeNnbHON HOBepX-
HocTel yacTHL MO Mepe HX JApobieHus.

ITp u M e p: nopepxHocTb 1 cu® TBepnOi ¢a3bl paBHa 1 cm?X 6 =
= 6 cm®. YjenbHasi NOBEPXHOCTb (OTHOLIEHHE NMOBEPXHOCTH K 00BEMY)
paBua 6. Ilpu npoGnenuu 1 cm® Ha Ky6uku ¢ pe6poM B 1 mm moBepx-
HocTh 1 cm® BeniectBa Bo3spacTaer Jio Beauuuubl (0,1)2X 6 X 1000 =
= 0,06 X 1000 = 60 cm?, a ypeinpHass moBepXHOCTb — RO 60.

AHaNOrHYHBEIM PacyeTOM MOXKHO IOKasaTh, YTO NMOBEPXHOCTb 1 cm?
TBepAoH ¢asbl MO4BH Npu [pobsieHuH ee O KOMJIOWIHLIX pa3MepoB
{pebpo xy6uxos 0,1p) AocTuraer 600 000 cx? u ynenbHas MOBEPXHOCTD
OfiHOro Ky6HKa (OTHOLIeHHE ero MOBEPXHOCTH B KBaJPaTHHIX CAHTH-
MeTpax K o6beMy B KyOHuecKHX cantumeTpax) pocturet 600 000 u 1. f.

CrnepoBatenbHo, NPH HafleHHH YacTHIL B JKHAKOCTH MOBEPXHOCTh
TpeHus HX (BepHee — COJbBaTHHIX 000JOUeK) O XKHIKOCTb Oyler TeMm
BhIllle, YeM Mejibye YacTHlbl. C yMeHbllleHHeM JuaMeTpa YacTHL CO-
OTBETCTBEHHO YMEHBIIAIOTCS M CKOPOCTH MX MNaJeHHd.

Bropoe o6si3aTelbHOE yCJIOBHE, KOTOPOe KJalleTcd B OCHOBY MeXa-
HMYECKOro aHajiu3a MOYBH B BOJe —3TO MOCTOAHCTBO CKO-
pocTel mMmafAeHUS$ MeXaHHUECKHX 3JIEMEHTOB MOYBH B XKHIKO-
CTSIX. BrlsicHeHHIO 3TOr0 BONPOCa 3HAYWTEJNbHOe BHHUMAaHHE YIeJuJ
Haw Besiukui xumuk . Y. Menpeneer (1880). ITpuBoauM pesyabraThl
OJIHOTO 13 €ro OMbLITOB.

B UMHKOBHIH UMIMHAPHYECKHH COCYJ[ CO CTEKJSHHLIMH OGOKOBBIMH
Ipope3siMi, HaNOJHEHHBIA BOJOH, OnmycKajcs JaTyHHHIH Wap JxHaMmer-
poM 4 cm, ypenbHolil Bec natyuu 8,1. HUepes cTek/isiHHblE MPOCBETHI
duxcupoBasach GLICTPOTa NajieHHsl Wapa Ha OTPe3KaX NMYyTH (cuuTas
OT NOBePXHOCTH Bojpl): 0—40 cm; 40—100 cm, u 100—160 cm. Ombir
Obl1 TIOBTOpPEH MATHKPATHO. HToroBble pesyiibTaThl OMNKITA, B CPefHEM
Y3 NSTH NOBTOPHOCTEH, NMpPHBENEHbl HHXKE.

OTpeskd nyTdH , . . . 0—40 cm 40—100 cm 100—160 cu
BpemMs  npoxoxpenus /

[1apoM KaXJoro oT-
pe3ka NyTH, cex . . 3 3,92 3,61
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CKopocTh najeHus Iua-

pa ‘Ma OTAENbHBIX

OTpesKax nyTi,

mmjcex . . . 133 : 153 . 161
Ipupamenne cxopocm

Ha BTOPOM H TPETbEM

OTpesKkax nyTd,

mmjcex . . . . . . 20 8

Ha sropom yuacrxke nytd (40—100 cm) yckopenue nmafeHust mwapa

Jocturio 20 mm/cex; na TperbeM OTpe3Ke MYTH, KOTOPLIH pPaBeH BTO-

oMy (100—160 cx), OHO CHH3HJIOCH NOYTH B TPH pasa — A0 8 mulcex.

a JajnbHedlIeM MyTH MajieHHsl Llapa HNpHpalleHHe CKOPOCTH ero
Zerxenns (Av) CTpeMuTCs K HYJIIO.

. Y. Menpenees 3akniodaet: «[lafenue Ten B KHIKOH Cpele cCOBep-
HIaeTcsi MefjieHHee, YeM CBOOOJHOe MajieHWe, He TONBKO IIOTOMY, YTO
YMeHbIIAEeTCs BeC HX Ha BeC BHITECHEHHOH XHIKOCTH, HO ellle i MOTOMY,
9T0 JeHCTBYET COMpOTHBJIEHHE Cpelibl, HanpaBJieHHoe B CTOPOHY, INpO-
THBOMOJIOXKHYIO C HampaBJjieHHeM [BHXeHusi. Eciu HasoBeM CONpPOTHB-
Jenue yepes R, 1O, 3Hasi, 4YTO CONPOTHBJEHHE KaXKJAOro Teja B KaxHoH
CpeJie BO3pacTaeT BMECTE CO CKOPOCTbIO, CTAHET OYEBHIHLIM, YTO HACTy-
MUT NMPU HeKOTOpoH ckopocTH C Takoe COMPOTHBJEHHE, YTO OHO Oyjer
paBHO Becy Tesia: R (compotuBiieHue) = P (Becy Tena), a TOrga yCcko-
peHust He OyIeT H, ClelOBaTeNbHO, MPEKPATHTCH HPHPOCT CKOPOCTH
Y JBHXeHHe CTaHeT paBHOMEDHBIMY (1946 cTp. 291)

O6 5TOM Xe sIBJIEHWH W3BECTHHIH aHTAMHCKMH ¢Gu3uk moussl KuH
(Keen, 1931) nuwer: «Korna uacruna TonbKO HauWHAeT NajaTh,
TO ee CKOPOCTh YBEJIHUHBAETCS [0 TeX NOp, OKa CHJa TshKecTH He Oyzer
ypaBHOBellleHa CMJIOIO TPEHHs, BO3pacCTaiomiell ¢ yBeJqHYeHHEM CKOpO-
CTH TNajeHusy.

B onblite MeufeneeBa HCHBITHIBAJIOCh KPYMHOE TeNO — JATYHHBIH
wap AuamerpoM 40 mum yaenbHsM BecoM 8,1. OH He JOCTHT MOCTOSH-
HOH CKOPOCTH [[BHIKEHHS B BOJe JiaXe Ha NpOTsnKeHHH 160 cm.

Ilpy MexaHH4eCKOM aHasii3e MOYBK! B BOJE CaMble KPYyIHble YaCTHUH
uMmetor uamerp 0,25 mm, a ynenbHbl# Bec ux B cpexgHeM 2,60. B cuny
O3HAUYEeHHOIO, KaK NO0Ka3alH NpsiMble MHKPOCKONMHYeCKHe HaGJiofeHHus
Pa3nHYHbIX HCCJIefloBaTeNel, MeXaHH4YeCKie 3/ieMeHThl OYBB HaUHHAIOT
NajaTh B BOJE C MOCTOSIHHOH CKOPOCTbIO OT Ha4aJbHbIX 3TalOB MyTH
Hx JABuxenusi. llpakTuueckH B HALUMX pacyerax INPH MeXaHHYECKOM
aHaju3e MOYBHI Mbl MOXKEM IIDHHATH, YTO HAa BCeM MPOTSKEHHH INYTH
B XMJIKOCTH (B HalleM CJydae B BOJE) MeXaHHYeCKHE 3JeMeHTHl MOYBH
NajalT € MOCTOSIHHOK CKOPOCTbIO, CBOHCTBEHHOH KaM[OH MOYBEHHOH
YacTHYKeE.

CoBeplueHHO OYEBHJHO, YTO CKOPOCTb -MAJE€HHSI YacCTHL[ IOYBHI
3aBHCHT HE TOJILKO OT WX PasMepoB, HO Takke OT QOPMul UaCTHIL H HX
YIeJabHOro Beca. B cOOTBETCTBHH C 3THM BBeIEHO MOHATHE O T i A P a B~
JHYEeCKOH LEeHHOCTH 4YacTHull, NOJ KakKOBOH NOHHMaeTCs
CMOCOGHOCTh YaCTHLL MafaTh B XHIKOCTH C ONpeleseHHOH MOCTOSHHOH
CKOPOCTBbIO B 3aBHCHMOCTH OT HX pa3Mepa, (OpMbl H YAEIBHOTO Beca.
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[pu MexaHHYECKOM aHa/NH3e MOYBHI Mbl TOBOPHM 00 ONpelie/ieHHOM
auamerpe uactuil. Kax e corsiacopaTh 3T0 NOJOXKeHHe ¢ (HaKTHUECKOH
(dopMO# YacTHIl, HHOT/A BeCbMa Jajiekod oT Gopmel wapa? ITo 3aTpyl-
HeHHe YCIHEIIHO YCTpaHsieTcs NpejioxkeHHeM aHTJIHHCKOro 1mo4BoBela
Cren-Ogiena (Oden Sven, 1915), Brenwero noHATtHe 06 3 ¢ P e k-
THBHOM AuaMmertTpe 9acTu il [TogsppekTuBHpIM THAMETPOM
caeflyeT NMOHHMATh JAHAaMETP TaKOro liapa, KOTOPuIH OyaydH cJ/ioxeH
M3 TOTO Xe MaTepHaja, 4TO H jaHHast YacThua, najgan Owl B XKHAKOCTH
¢ TOH XKe CKOpOCTbIO, KaK H RanHast dactuua. Ilpu curosoM axanuse
3a 3¢deKTHBHLIH JHaMeTp NpocerBaeMbIX YaCTHIL MPAKTHYECKH NPHHH-
MaIOT JHaMeTP OTBEPCTHH CHTa, Yepe3 KoTopoe npoxoauT 10 BecoBmIx
MPOIEHTOB NPOCEHBAEMOr0 MaTepuaJa.

[ns pacyera THApaB/iHYECKOH IEHHOCTH YacTHL (B HaweM Caydae
MeXaHHYECKHX 3JIEMEHTOR MO4YBb) ObWIH IIPOBEfeHH CHElHaJbHbIE
H3bICKaHHSI W TpejsoxeHol (OpPMyJbl MHOTHMH HCCJIEAOBaTeNsIMH
(Croxc, Buabsimc, Annuanu, bocyena, Ilene u ap.). Iupoxoe pac-
npoctpanenre B KoHue XIX u navane XX BB. noayuuna ¢opmysaa
ene (1867) ana onpejeneHust CKOPOCTeH najeHHs MeXaHHYECKHX
a/eMenTOB NoYBbl B BOje. llepronavanbno Illene ucxomua u3 Teope-
THYECKOT0 COOTHOLIEHH 5t

= (1)

rie d v d, — [uaMeTpel 4aCTHl B MM, @ U H Uy — CKOPOCTH Taje-
HHUSl UX B XKHIKOCTH B MM/CEK.
U3 nponopuuu (1) creayer, uto

d (mm)= dz‘;’z win d (mm) =K (mm/cex), (2)

rie K — ompelesieHHbil KOS(dHIHEeHT.
OnpitabiM nyTeM Hlene yTounui, 4ro
0,0518
K=<—>

rAe S — yhenbHBIA BeC 4acCTHU;
1 — yaenbHbld BeC BOMMI.
Ecau S npunars 3a 2,65, to K 6yaer pasen 0,0314.
Kpome toro, B ypaBuenuu (2) wieH v® NO/KEH ObITh HCIIPaB/iEH H3

o1t =1/ 07,
B okonuarenbHoM BuAe ¢opmysa Illese nonyduT BhIpaKeHHeE:
d (mm)=0,0314-07/11 =0,0314-Y 0" (mm/cex). (3)

JanHas ¢opMyJa MO3BOJsieT BHIYHCJAMTb CKOPOCTH MNajeHHs MeXa-
HHYECKHX 3/IEMEHTOB MOYBH B BOJE B 3aBHCHMOCTH OT HX KPYIHOCTH.

[llene orpaHuWYHMBaM YCJOBHS NMPUJIOKEHHS CBOeH (POpMYJbl CKOPO-
crsimu 0,1—12 mm/cex u Temneparypoii oxoso 20° C.
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Jis 3THX YCJIOBUH HalifeHbl CJIERYIONHE CKOPOCTH:

Huamemp wacmuy Ckopocmb nadeHus
MM MM[CeK
0,1 . ... ... 7
0,06 ....... 2
0,00 . ... ... 0,2

Huaverp pakuud nOYBHI, BhlZeNsieMbIX HA €0 anmapaTe W HO ero
CKOpOCTSiM, COOTBeTCTBOBas pasmepam: 0,25—0,05 mm; 0,05—0,01 mm;
< 0,01 mm.

CymectBeHHbIM HefocTaTKOM (opmyanl Illene, xak u Bcex Apyrux,
3a uckJtoueneM popmy.in CTokca, Obli HEAOYYET B HEl TeMmepaTypHBIX
YCJOBHH, BJAUSIOIHX HA BA3KOCTh BOJBI, a CJAEfOBATENLHO, HAa CKOPOCTH
najieHHs MeXaHHYeCKHX 3jeMeHTOB. Tem He Menee Qopmyna Ilene
33C/IYXKEHHO JJIst CBOETO BPEMEHH MOJYy4HsIa IIHPOKOe pPacnpocTpaHe-
HUe B MEXJYHApOAHOH MOYBEHHOH MpakTHKE NPH MEXaHWYeCKOM aHa-
JIM3e HOYB.

Mexanuyeckuii aHa/1u3 NMOYB B BOJE ApEXK/e BCEro MOXKHO Pa3fiestTh
Ha JiBe rpynnsi: 1) aHa/u3sl B TeKy4el Boje; 2) aHad1u3bl B CTOAYEH BOJE.

MexaHHiecKHi aHAJNH3 TIOYB B TeKy4eH Boje

Ilpu6Gopsl 1 MeTOIb! /15t MEXaHWYECKOrO aHa/u3a NMOYB B TeKyuyeH
Bofie npejiaranu: HebGenb, omy6aukosano y Boanda (Wolff, 1864),
Illene (Schone, 1867), T'uavrapa (Hilgard, 1879), Koneukuit (Kopecky,
1901), Kpayce (Krauss, 1925), Eura, Honep (Engle a. Joder, 1926)
H 1p.

Mgl KpaTKO 03HAKOMHMCS € IVIaBHEHUIHMH METOJaMH, KOTOpble HJIH
CHIFpajdi CYMECTBEHHYIO PO/Nb B Pa3BHTHH METONOB MeXaHWYeCKOTo
aHaJ13a NOYBHI, HJH B TOM HJH HHOM BapHaHTE NPUMEHSIOTCS B NOYBEH-
HOH NpakTHKe U Tenepb.

Meroy HebGeas (1864). HeGenn OGwu1 npeamectBednukoM Illene
B Pa3BUTHH METOJOB MEXaHHYeCKOro aHanu3a nouB. OH He no/ib30BaACs
dopmyoi HleHe  KakuMU-AH00 ApYTHMH CKOPOCTAMH NaJeHust Mexa-
HUYECKHX 3JIEMEHTOB NOYBhLI B BOZe. Ho HCXOASt H3 NpaKTHKM, OH mpeld-
JIOKU NPUHIHO H npubOp AJIS MEXaHWYeCKOro aHa/liu3a MOYBHl B TEKY-
Yeii BOJle, KOTOpble B jajibHeluleM ObIM yCOBEPILIEHCTBOBaHHW B pabo-
Ttax Illene, Koneuxoro, Kpaycca u ap.

B npu6ope HeGensi (puc. 7) yeTnhipe pa3iu4HbIX N0 AHAMETPY nocJje-
JIOBaTeJIbHO COEJHWHEHHBIX TPyOKaMH TpYLUeBHIHBIX BOPOHKH OOpaiiie-
HBl BepiiypamMu BHH3. CyMMapHasi eMKOCTh BCeX BOPOHOK 4 4. OrHo-
wenue ux o6vemoB — I : I : 111 :IV=1:8:27:64.

Tousy nepen anajnsoM B KonuyecTse 30 2 KUAATAT C BOROH HECKOJIb-
KO 4acoB, NOC/€ 4ero APONYCKAIOT CKBO3b CHTO C OTBEPCTHSMH JHa-
MerpoM 3 mm. MyTHyl0 cycneHsdio CaHBalOT BO BTOPYIO BOPOHKY
(cM. puc. 7), OCajioK Ha CHTE MEPEHOCST B NMEPBYIO BOPOHKY. Tperbio
H 4eTBePTYIO BOPOHKH HAaNOMHAIOT BOAOH, MOC/E YEr0 CKBO3b BCE YeThIpe
BOPDOHKM H3 cocyia A, OTKpelBast KpaH b, NPONYCKaioT TOK BOJHI,
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npudeM 9 4 ee JONKHO BHITedb Hapy XKy 3a 40 mun. PesynnraTsl aHanusa
OlIEHHBAIOTCS TaK: B NMepBOH rpylie — XpsuieBOl mecok; BO BTOPOH —
necoK rpyOblii; B TpeTbeH — MecOK MeNKH¥; B 4YeTBepTOil — MecoK IJii-
HHCTHIH; HapyXy M3 4eTBepTOH BOPOHKH OTMYUMBAeTCA IJIMHA.
Ipunnun ucnonn3oBanusa B npubope HeGeass BopoHox ¢ mporpec-
CHBHO YBeJMUHBAIOUMHMCA AHAaMETPOM, a CJieflOBaTesIbHO, C MPOrpec-
CHBHO yMeHblIaiomedicsi OBICTPOTOH TOKa Be[bl — mpaBujed. Ho mo-
CKONBKY BOPOHKH HMeIOT (OPMbl yCeYEHHOTO KOHYCa, B HUX HET OTpe3Ka

Puc. 7. Annapar Boawsdpa (Hebens) ans Mexanudeckoro
aHalu3a [OYRHI

NyTH, TAe CKOPOCTH ABHXKEHHs TOKa BOJbl, a 3HAaYHT W CyCIIeH3HH,
6buiu OBl mocroAHHbl. Kpome TOro, Takad (OpMa BOPOHOK BRLISBLIBAET
3aBHXPHBAHHE CYCHEH3HKH, OCOGEHHO MPH BHIXOJe HX H3 BOPOHOK.
ITocTOSIHCTBO CKOPOCTH TafileHHs] MEeXaHHYeCKHX 3JIEMEHTOB OTCYT-
ctByeT. PesynbTaThl aHa/iu3a OKa3blBalOTC HETOYHBIMH M TPYAHO-
BOCTIPOH3BOAHMBIMH .

Meron u npuGop HeGens BBHAY HPOCTOTHL U GHLICTPOTHI aHaNH3a
NONYYHIH 3HAUHTENBHYIO H3BECTHOCTh, B TOM 4HCie u B Poccuu (cM.,
HanpuMep, Dapakos, 1911), HO HeTOYHOCTH MEXaHHUYECKOrO aHa/u3a
Mo 3TOMYy MeTojy MNoGyxajna K ero ycoseplieHcrBopanuio. Ciexyio-
HIHM 3TallOM pa3sBUTHA 3TOro MeTOfa MeXaHWYEeCKOro aHaiu3a MOYBL
B Tekyuell BOle MOXHO cunTaTh MeToj Lllene.

IIpu6op u metox HleHe 15 MEXaHHYECKOTO aHAJIH3A MOYB B TEKy4eH
Boge (1867 r,). Yura nepocTaTkH npuGopa HeGens, Illewe mnpupan
cBoemy NpuOOpPY (GOpMy M pasmepHl, MaKCHMaabHO obecreyuBaiomye
JaMHHAapPHOCTh (PaBHOMEPHOCTH) ABHKeHHs Boinl (puc. 8).

Kak BHAMM Ha pucyHKe 8, HHXHfAA 4aCTh npHOOpa HMeeT KOHHUYe-
ckyio $opMy. Koryc B HuxKHell 4aCTH ¢ AHaMeTPOM MONEPEYHOro cede-
Hud 4,5 mm NOCTENeHHO pacluupseTcs KBepXy W Ha Belcote 50 cm nepe-
xonut B uwinuAap. IlomepeuHHk UHAHHApHUYeCKOH uacTH mpuGopa —
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5 cm, Boicota ee 10 cu. Beepxy mmnuHapuueckas 4acTb npubopa, CHM-
METPHUHO M IUIaBHO CYyXasiCh, 3aKaHYHBAeTCsi FOPJIOM BOPOHKH, B KOTO-
poe ¢ noMmoubio NpoOku BCTapisercs nbe3oMeTp C, pernCTpHpyIOmHUiE
Hanop Boisl B NpubOpe mnpH aHaju3e.
IlbesomMeTrp uMeerT JBa mneperuba Nox
yriaoM 45°. B HuxneM neperube cpe-
JaHo oTepcTHe D B opMme Kpyra ¢ nua-
MeTpoM 1,5 mm, yepe3 KoTopoe AucHep-
CHsl BO BpeMsl aHa/M3a BHITEKAET Hapy-
XKy W MOXeT Co6HpaThbcs B cTakaH. Bona
B npubop nonaercs u3 6aka A. Pacxon
€ MOXHO peryjimpoBatb KpaHoMm B.
CkopocTb JBHXeHHA BOIpl B mpubope
VUK THIBAETCS B [IUJAHHIPHUYECKOH €ro 4a-
¢tu. [Ipubop Kanubpupyercs Takum ob-
pa3oM, 4TO IIPH Halope BOJpl B IIbe3o-
MeTpe, paBHOM 1,5 cm, CKOpocTh JiBHKe-
HUS BOIbl B [MJHHIDHYECKOH uacru
cocyna paeHa 0,2 mm/cex. Boga unu
JuCIlepCHS B 3TOM cllydyae MOCTyIaer
‘H3 OTBEPCTHS B MNbe3OMeTpe KallIsiMH.
B ciaydae paBieHus B Ibe3OMeTpe, paB-
soro 30 cm, BuICTPOTa TOKA BOIHl B iIH-
JHHADHYECKOH uacTH mnpubGopa paBHa
2 mm/cex. Bola win aucnepcusi B 3TOM
¢Jiy4yae BhITEKAeT H3 NIbe3OMeTpa TOHKOH
CTpYHKOH.

IloyBa pnA aHajsW3a mNpoceHBaercs
B CYXOM BHJI€ CKBO3b CHTO C OTBEPCTH MU
B | wan 2 mm.

HagecKy NOUYBHI B 25 2 KUIISITAT C BO-
Joil 2 vaca. OxnaxjeHHass JuCIEpCHS
TIPONYCKaeTCA CKBO3b CHTO C JAHAMET- (
pom ortBepctud B 0,20 wiu B 0,25 mm, J
-4 B HEKOTODHIX BapHaHTaX aHa/jin3a — Puc. 8. Anmapar A MEXaHH-
‘CKBO3b 11e7KOBOe CHTO *. [IponyuienHas  eckoro anaiusa mous no lllene
CKBO3b CHTO JUMCIIEPCHS C MTOMOMIbIO BO-

‘POHKH KOJIHUECTBEHHO NePeHOCHTCS B mpubop yepes ero ropao. IlpuGop
HanoNHAKT BOJOH, 3aTeM NPHCTYNalOT K OTMYYHMBAHHIO MeXaHHUe-
©KuX sJemeHTOB. IlepBoHayasibHO Co3[aeTcsi TakOH TOK BOMbI, YTOGHI
CKOPOCTb JIBHXKEHHs ee B [WIHHAPHYECKOH uyacTu npHOOpa paBHANACH
0,2 mm/cex. B nbe3omerpe B.3TOM cayyae Oyjer OTMedeH Hamop B 1,5 cu.
C KalJiAMH BOIBI HapyXy 6yJier noctynaTh PpakUHs HOYBKl <0,01 mm

SOum 4‘ a

Wen

Sem

4Imm
N~

* B Poccun 171 cyXoro IPOCEHBAHUSI NMPUMEHSAJOCh CHTO C OTBEPCTHSIMH
nuaweTpou 1 mm, 11 mokporo nmpoceusanus — 0,25 mm. B 3anmaguoli Espone
AL CYXOro NMPOCEHBAHHS — CHTO C AHAMETPOM 2 MM; AAs MOKPOro HpOCeHBa-
Hun — 0,2 mm.
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(«pusuueckas ryuHa»). OTMyunBaHHe ee MpOAO/IKaeTcs A0 Tex INOp,
NOKa BHITEKaomas H3 mpubopa BOJa He CTaHeT YHWCTOH OT CYCIeH3uH.
CobpaHHy0 AMCIIEDCHIO OTCTAHBAIOT, CJHBasl YHCTYI0O BOAY, 3aTeM
BbIIaPHBAIOT, MOJYYeHHble CYCHEH3WH BbICYIUHBAOT H B3BELIWBAIOT.
MOXHO MX YYHTHIBATD H MO Pa3HOCTH, BHIYHTAs W3 HABECKH MOYBBI
CYyMMY OCTaJIbHbIX (PpaKilHi.

Ormytue ¢pakiuuio < 0,01 mm, c nomompbio Kpana B, TOK BOMbI
B npubope ycHIMBAOT IO NMOKasaHuH mbesomerpa 30 cm. CropocTb
HOTOKa BOJAbl B LMJAMHADHYECKOH uactH mnpubopa OGyler mpu 3TOM
2 mmicex. Hapyxy co cTpyHKOH BOJibI 6YAyT cOpachlBaThbCSl CYCHEH3HH
¢ JMaMeTpoM MexaHHueckKux 3jemeHToR 0,05—0,01 mu (KpynHas mewib
HIH @IECCOBUAHAS (PpaKuusl MOYBHI). AHa/Mu3 MPOAOMIKAETCA [0 MOJ-
HOro ocsersieHusd c6paceiBaeMod Bomul. ®pakuus 0,05—0,01 mm
KOJHYECTBEHHO YUHTHIBAETCH.

B ciyuae nmpHMeHeHHsl CHT ¢ AuaMeTpoM oTeepcTud B 1 u 0,25 mm
B pesyabTaTe aHasau3a nonydaeM no IHene:

1) Ha cuTe mpHu «MOKpPOM» NpOCeHBaHHU (PpaKilHIO KPYNHOTO ucpel-
gero necka — 0,25—1 mm;

2) Ha page nmpubopa mocjae OTMYYHBAHHS TVIMHB H ObUIH (paKilHio
medyikoro mecka — 0,05—0,25 mm;

3) npuH CKOpPOCTH TOKa BOIbI 2 Mm/cex ¢pakuuio nbin — 0,01—
0,05 mm;

4) npu ckopocTd TOKa BOAb 0,2 mm/cex dpakuuoo ¢GU3HIECKOH
riuabl < 0,01 mm.

IIpu6op Illene mpoct B ynorpebieHuu. AHa/ju3 € HNOMOIbIO €ro
npoTekaer GhLICTPO. Pe3y/ibTaThl MOAYYaIOTCA 3HAUYMTEJbHO Oosiee TOU-
Hble, HeXesid B HpuGope HeGens.

Hepocratok ero, of6mui A/ns BCeX NMPHOOPOB C HPOTOYHOH ROJIOH,
TOT, YTO B HEM B CHJy 3aBHXPHBAaHHSA TOKa BOIpl NMPH CyXKeHHH H pac-
IUMpEHHH COCYJida HEBO3MOXHO NOOMTbCS CTPOroro IOCTOAHCTBA CKOpO-
CTH JBuKenusi Boin. Kpome toro, B mpu6ope Llene, no cparuenuio
¢ npubopom HeGens, marom Hasan Opliia 3aMeHa CePUH BOPOHOK OJHOH
BODOHKOH, YUIMHHBIIAS HpPOLECC aHa/du3a. 3TO yOyHIEHHEe, KaK yBH-
JHM HHXKe, ycTpaHeHO B mpub6ope Komeuxoro.

Ho mnsa ceoero Bpemenu npubop lllene 6ol HanGonee COBeplieH-
HolM. OH MOAYYHs MHPOBYIO M3BECTHOCTh, BOLIEJ BO BCE MOYBEHHblE
PYKOBOJCTBa, BhI3BaJl MHOIOYMCJIEHHble mMoApaxanusi. BO Bpemena
HoxyuaeBa — CubupiieBa B PYCCKHX MOYBEHHBIX paboTax, ocoGeHHO
Ha ore Poccuu, mMeron llene mosib3oBajicsi HauGObUIHM PacHpocTpa-
HeuneM. IlpuMmenurtensHO K pesy/ibTaTaM MeXaHHYECKOTO aHa/n3a
nousnt 110 IHlene M. H. Cubupuer pa3paboras KAacCHQHKAILHIO MOYB
10 MeXaHHYeCcKOMy COCTaBy (cM. cTp. 128).

IIpu6op Koneuxoro jJjisi MeXaHHYECKOTO aHAJM3A MOYBL B TeKyueH
soge (1901, 1914). B npuGope Konenkoro coueraioTesi NOJOKUTENbHbBIE
croponbl annaparos lllene u He6ensi. Y3 npu6opa lllene nosaumcrso-
BaH THII.COCYJOB JJisl OTMy4YHBaHHs, B KOTOpbIX 00s3aTelbHO HMeETCs
¥ IpeBaJypyer MO BLICOTE [HIMHAPHYECKAs 4acTb, 4eM oOecleynBaercs
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iraMHHAPHOCTbL TOKa BOJBI B COCyZle W HauboJiee MOCTOSIHHAst €ro CKO-
poctb. M3 metosia HeGensi BOCHPHHATO COYeTaHue B OIHOM ammapate
HECKOJIBKHX COCY/IOB-BOPOHOK pas/iMYHOTO AuaMeTpa. DTO MO3BOJSET,
@ponycKasi BOJly uepes ammapar, CO3flaBaTh B OTHeJbHBIX COCyJax
pasiudHLIE CKOPOCTH TOKA BOAB, 2 3HAYHT ORHOBPEMEHHO OTMY4YH-
BaTb B OT/le/IbHEIX BOPOHKAaX (pakuui MexaHHYeCKHX 3JIEMEHTOB pas-
JAHYHOH KPYNHOCTH.
«  Komnenkuii npy MexaHuuyeckoM aHanu3e MOYBHI MO/b30BAJCH CKOPO-
CTSAMH NaJeHHst MEeXaHWYECKHX 3/IEMEHTOB NOYBH B BOJE, PacCUuTaH-
oMy 1o ¢dopmyne lilene
{cM. ‘cTp. 76). Bada us bara
*  Jlnst oTMy4uBaHusI Qpak-.
MK B O3HAYEHHBIX Npejenax
B €ro- anmnapare CodYeraroTcst
Tpu BopoHkH (puc. 9). Cko-
POCTh TOKA BOJIBI B HHX JIOJK-
Ha ObiTb: B MEpBOH BROpOH-
Ke — 7 Mml/cek, BO BTO-
poi — 2 mmicexk, B TpeThb~
et — 0,2 mm/cex. CropocTb
peryaupyercst noxaueli BoJol
u3 6aka A. Ilpubop npensa-
PHUTeNIBHO Kaaubpupyercst o
y4eTy pacxofia BoAbl H MOKa-
3aHuio nbesomerpa B. Hdua-
MeTphl BOPOHOK B HpHOOpe
MOTYT GHTb pasHble, HO CO- Puc. 9. ITpu6op Konenkoro a1s MeXaHHde-
CKOr0 aHaJH3a II0YBLI
OTHOIIEHHS HX JOMKHBI GBITH
NOCTOSTHHBIMH .

Kak 13BecTHO, mpH MOCTOSIHHOM Pacxojie BOAL B eIMHHIY BPeMeHH
CKODOCTb JIBHIKEHHST ee B I[HJIWHJPHYECKOH YacTH COCYyJoR OyJeT
00paTHO MPONOPLHOHAAbHA IVIOMIAIH MONEPEYHOTO0 WX CeYeHHst, HJH
0o6paTHO MpPOMNOpPIHOHANbHA KBAAPATYy pajuycoB atux cedenud. Caeno-
BaTeJbHO, B HAIleM C1y4ae OTHOIUEHHS MOHEepeYyHOIo CeYeHHs BOPO-
HOK, A5l coOMIOfeHHs! B HUX 3aJlaHHBIX CKOPOCTeH TOKOB BOAEl B 7,2
u 0,2 mm/cex, NONKHBL GBITH
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* Heo6xoauMo OTMETHTSH, 4TO B KHHre C. B. AcTranoBa «OuepKu no H3Y4eHHIO
¢pusuyeckux cBoicTe mousby, 1928, Ha cTp. 19 B 3THX pacyerax AOmylieHa rpy-
6as ommuOka.
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Ecnu Jnamerp nepBoil Boponku B npubope Komeuxoro ompenenum
B 30 mm, TO JHaMeTPhl BTOPOH H TPeThbed BOPOHOK COOTBETCTBEHHO
G6yayt 56 u 178 mm.
Iloysa x aHanu3y no Komeuxomy moproraB/iuBaeTcsl Tak Ke, Kak
u B Merofe llene. Cycnensusi, nponyuienHass ckBo3b cuto B 0,2 uiau
0,25 mm, nomewiaeTca nepes OTMy4HBaHUHEM (PPaKUUH B MEPBYIO BOPOH-
Ky. Bce Boponku Hamoassiorcsi BofoHd. Tox Boael U3 6aka K mpubopy
peTYJHpyeTCA KPaHOM, a CKOPOCTh JIBHXKEHHA BOJLI B BOPOHKAaX rapaH-
THPYeTCs NoKa3aHHeM nbe3oMeTpa B, KOTOPHIH OTrpaiyH-
poBaH paHee, mpu Ka/an6GpoBke Nmpubopa.

1 oTBOa mMy3bIpbKOB BO3[yXa H3 BepXHHX Iepe-
rH60B TPYyOOK, COEAMHAIOMHX BOPOHKH, W AIA yAajeHus
HEBBHIABJEHHbIX paHee OpPraHHYECKHX OCTATKOB B 3ITHX
qacTsAX TPyOOK cpeiaHbl CTeKJAsiHHble OTBOAKH B.

Boxa npomyckaercs [0 TeX HOp, MOKa H3 BOPOHKH

? TPeThell HapyXKy He CTaHeT NOCTYNaTh COBEDPLIEHHO YUCTas
BoJia. K 2TOMy BpeMeHu mpekpamiaeTcs Takxe nepebpocka
l MeXaHHYeCKHX 2/IEMEHTOB 43 BOPOHKH NEPBOH BO BTOPYIO

H U3 BTOPOH B TPETHIO. '
Ilo oxonuanuu aHaiu3a, B Cjydyae NPHMEHEHHS CHT
Jis1 CyXOTO NPOCEHBAHUA C [MaMeTPOM OTBepPCTHH B 1 mm

Puc. 10. Boabmas soporka k ammaparty Koneuxoro, mpeaio-
kenHasa Kpayccom

H Jii] MOKPOTO HpoCeHBaHUA — C AuaMeTpoM oreepcTud B 0,25 ma,
(pakiKy HOYBHl PacOpPenessitTcs CJenyomuM obpasoM:

1) na cute ¢ auamerpoM orsepctuit B 0,25 mm — ¢ppakuusa 0,25—
1 um;

2) Ha nHe mepBoii BOponku — dpakuua 0,20—0,1 mu;

3) na gaue BTOpOH BOpoHKH — ¢pakuus 0,1—0,05 mm;

4) Ha pHe Tperbed BOpoHKH — (ppakuus 0,05—0,01 mx;

5) HapyXy u3 npubopa Oyzer orMmuiTa ppakuua < 0,01 umu.

®pakuuy Ha CHTE H M3 BOPOHOK KOJHYECTBEHHO YUHTHIBAIOTCA.
BblukTass CyMMy HX U3 HaBecKH, nogydaeM opaxuuio << 0,01 mm,
OTMEITYI0 U3 Tpubopa HapyxKy.

Meroj, MexaHU4eCKOro aHa/lH3a TMOYBH B TEKYyueH BOJe, Npeio-
XKenunlii  Komenkum, mnoJgyuusl MeXIyHapOAHOe pacCIpocTpaHeHHe
H BOLIEJ B MHOTOYHCJ/EHHblE DYKOBOJICTBA MO aHanu3y mous. OH peko-
MEHJIOBaH AJI MCNOJIb30BaHUS BTOpHIM MeXIyHapOIHLIM KOHIPeCccoM
noygoBeioB B Mockge (1930), Bepcasnckoil xoudepeHnued Mexny-
HapoxmHoi acconuauuu nouysosenos (renepb MOII) mo dusiike mouswl
(1934) u npyruMu Ccbe3jaMH H COBemiaHMsIMH NO4YBOBeNioB. B Poccuu
OH IUMPOKO mpHMeHsJcAd Hapanay ¢ MerojaMu Illene u Cabannna.
B nacrosimee Bpems B CCCP, B CBsA3H € HCIO/Ib30BaHHEM HOBLIX METOJOB
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MOATOTOBKH NMOYB K MeXaHHYECKOMY aHaJu3y H HOBOH TeXHHKH MeXa-
HHYECKOTO aHanK3a, Merof Konenkoro npuMensiercs JHIIb B CnelHadb-
HBIX LeNsiX, Korja He tpefyercsi yuuThBaTb HaHGosee Menkue ¢pax-
uun (< 0,001 mm).

3akanuuBas Ha STOM 0030p METOlOB MEeXaHHYeCKOTO aHa/H3a
MOuBHl B TeKydeH BOJe, HanmOMHHM, 4To mpHOop Komeuxoro mnwitascs
ycosepuiencrsoBath Kpayce (Krauss, 1925). On uamenua d¢opmy
TpeThbell BOpoHKH B mpubope Komenkoro, ycTpanuB B HeH LHJIHHADHYe-
CKYI0O 4acTb ¥ NIpuiaB eH ¢opMmy mnjaBHO o6TeKaeMOH CHMMeTPHYHOH
rpyun (puc. 10).

Onxuaxko npu6op Kpaycca ne mpuBuics B MOYBEHHOH INpaKTHKe.

MexaHu4uecKiHil aHaJH3 NMOYBRH B CTOSYeH BOje

DOJBIIMHCTBO COBPEMEHHBIX METOOB MeXaHWUeCKOro aHa/H3a
mouBbl pa3pal0TaHO NPHMEHUTENBHO K CHOKOHHOH (cTosidell) BOje
(Metonpt Oc6opna, Kuonna, Annuanu, Buabsmca, Cabanuna, ATtep-
6epra, I'nmywikoBa, Po6unsona, ®unarosa, Kauunckoro, osro-
Ba H Ap.).

Texuuka 3abopa, c/IMBaHMA JUCIEPCHH, a TaKXKe ONpefieeHHs
€e TJIOTHOCTH M B3BellWBAHHA CyCleH3WH B MeTOJaX OTAeJNbHHIX aBTO-
pPOB — pa3Hble, HO BpeMs, HYKHOe HAJd MpOBeleHHA HaOM00eHnH
B 3THX ULeJiiX, BO BCeX MeTOJaX pacCUUTHIBAETCA MO OJHHM H TEM XKe
noxasaTenaM: a) nyTb (4, cu) cBOGOAHOTO MajieHHs B BOJE MeXaHHYe-
CKHX 3JIEMEHTOB Bhlllle OnpefesieHHOH (3afaHHOH B aHa/in3e) KPYIHOCTH;
6) CKOpOCTb MajeHHsi MeXaHHYeCKHX 3J1eMeHTOB B BOfe (v, MMm/ceK);
B) BpeMsi, yepe3 KOTOpOe MPOH3BOAWTCA OTOOp AucmepcHu (f, CeK),
IVIOTHOCTB JHCHEPCHH U JAPYTHe moxasaTesd.

OueByjHO, UYTO 3TH XapaKTEPHCTHKH B3aUMHO CBS3aHbI

tz%; h=v-t; v:ti. (4)

B navyanpHbli MOMEHT aHa/ji3a MOATOTOBJIEHHYIO W [OMEHIEHHYIO
B COCY/, AHCMEPCHIO B3MYUHBaloT, YTOOH NpuAaTh €l TOMOTeHHOe CTpOe-
HHe ¥ miaotHoctb (puc. 11, 7). C 310r0 MOMeHTa MeXaHHUYECKHe 3Jje-
MeHTbl HAUHHAIOT OcedaTb B BOAe, mpuueM Oosee KpymHbe M3 HHX
0o6roHsiloT B NMyTH Gosiee MeJiKHe, B CBSI3H C YeM JHCIEPCHs B cCOCyJe
Anbdepenunpyercs Ha 30HB (cM. Ha puc. 11, 11, 3oust A, B u C).
Hanpupe 3THX 30H MO3BOJISAET BBIAGNATb H3 AUCHEPCHH MeXaHHUeCKHe
¢dpakuuy MOYBbl PA3NHYHOH KPYMHOCTH.

Hanpuwmep, cauBas 4epe3 { ceKyHJ AUCNEPCHIO H3 30HBI (M3 TOJ-
my) A, Mel 6yJeM yAalaTh caMmble MeJKHe 4acTHUBL. Ecnu Ty ke ome-
paluIo NPOH3BOAKTD AN TOMmM pucnepcud A + B, ciauBanuio GyAyT
MIOABEPTHYTHl YaCTHLB! MEePBOH u BTOPOH KpYMHOCTH.

Hexoropoe KOJIHYeCTBO MeXaHW4YeCKUX 3JIEMEHTOB MepBOil ¥ BTO-
polt KpynuocTy 3a BpeMs ¢ nponukaet B 3oy C. Ecin Mbl ctaBum cebe
HeJb OTMBITh MX H3 JHUCIEPCHH HAles0, TO B COCYJ HeOOXOJHMO CHOBA
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J06aBjaaTh BOAY, B3MyuMBaTb AHCIEPCHIO, CAMBATb ee depe3 [ CEKYHA
H T. A., TIOKa BCE YACTHULl 3afAaHHOH KPYNHOCTH He GYAyT YAaJdeHHl
H3 cocyia. )

Ha pucynxe 11 Aana cxeMma mpocTOH CMecH MeXaHHUYECKHX 3Je-
MEHTOB TpeX pa3MepoB. B mouBenHOH AuCHEepCHH KapTHHA 3HAUHTENBHO
CJIOXKHEe, HO MPHHLUMI pasjie/leHHss MeXaHW4YeCKHX ¢pakuuil mouBel
OCTaeTcsl TOT XKe.
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Puc. 11. Pacnpefiesienne MexaHHYeCKAX SJEMEHTOB Da3NAYHOM

KPYIHOCTH (cXxeMma):

1 — HavanbHB# NEpHOX mnocjie B3MYYHBaHHA gHcmepcHH; 11 —~ uepes
n MUAr Tiocae B3IMyuyuBauHsa gucnepcud; A, B, C — 30HBHL.

TToMumMo OTMyYHBaHHSI MeXaHWYECKHX 3JIEMEHTOB, MOXKHO HX YUH-
ThIBaTb H APYTHMH crmoco6aMu: B3BellMBaHHeM uepe3 oOmnpefeseHHbIe
HHTEpPBa/JH BpeMeHH Ha 3afaHHOH IJy6MHe MOA BOAOH HJH NyTeM
H3MEepeHHsi Ha 3afaHHbIX TIJy6MHAX 4Yepe3 OMNpefelieHHble OTPE3KH
BpPeMeHH NJIOTHOCTH AHCHEPCHH.

Bosuunkaer Bonpoc: Ha KaKoi Xe IyGHHE M 4epe3 Kakue OTpe3kH
BpeMeHH HEeOGXOAMMO YYHTHIBAaTb MJIOTHOCTb Aucmepcun? InyGuna ans
yuera IIOTHOCTH (myTb h) ycTanaBiHBaeTcs HcciefosatesieM. IlyTtp
RO/KeH ObIThb TaKuM, YTOOB XKHAKOCTb B COCYyAe MOCJe B3MyYHBAaHHUS
B HadYaJbHBII MOMEHT aHaJu3a NpHILIA B COCTOSHHE MOKOsi, HHaye
KoJeGaTeNbHbIe ABMMKEHHs MHIKOCTH HCKJI0YaT NPAMOIHHeHHOe maje-
HHE MeXaHWYECKHX 3/1eMEHTOB MOYBBI M YCJOBHA aHanHsa OyAyT Hapy-
wensl. KpoMe Toro, myth (#) AonxeH ObiTb TakuM, 4ToOb BpeMs £,
yepe3 KOTOpOe HeOGXOAHMO MOBTOPATH ONMEpalHH B aHa/lH3e, M03BOJISAJI0
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65l aHaJAHTHKY CBOEBPEMEeHHO H J00pOKaueCTBEHHO HX BHIMOJHHTD.
Ipu ycaoBuu cobiiofieHuss yKasaHHBIX TpeGoBanuid myTe (k) s
yuera MeXaHH4eCKHX (pakiuuil HYKHO 3alaBaTh HAUMEHBIIUM U3 JOMY-
CTHMBIX, 4TOGbI COKDATHTH BpEMs BBHITOJHEHHS aHAJIH3a.

Onpegenus rnybuny (h) ydera MexaHWueCKHX (paxuuil sajanHOH
Kpyndoctd (ciMBaHWe, B3BellHBaHHe MOJ BOAOH, YYeT IJIOTHOCTH
AUCIIEPCHH), MBI TeM CaMblM ONpele/HJH H HHTeDBaJ BpeMeHH A1
NPOH3BOACTBA OMNepallH, TakK Kak

t=2,
rje { — BpeMa B CeK;
h — nyTb B MM,
0 — CKOPOCTb NajJeHus B BOJe MeXaHHYEeCKHX 3JIeMEHTOB Ompeje-
JICHHOTO JHaMeTpa B MM/Cex.

K nacrosimieMy BpeMeHH NpeATOMeHbl AeCATKH DPasIH4HBIX mpuOo-
pPOB M MeTOJOB AJSl MeXaHHYeCKOrO aHalu3a NMOYBHL B croddeH (cmo-
KoHHoil) Bofe. HacTb Takux npubopos usobpaxKena Ha pUCYHKe 12.

Kak BuaHO Ha puCyHKe, AHChepcHsi M3 LMJIHHAPOB LS aHalu3a
CNHBaeTcs C MOMOIIBIO Pa3NUUHBIX KPAaHOB HJH CHPOHOB, a HHOIa
110 NPHHUMIY JAeHCTBHSA OObIKHOBeHHOH OlopeTkH (mpubop Bupresnepa).

Kparko omuiiem JHIIb HECKONBbKO MeTOAOB M anfapaToB, HCXOAd
M3 3HAYHMOCTH HX B HCTODHH Pa3BHTHUS MeXaHHYeCKOIO aHa/H3a MOUBHI
H COBpeMeHHOH HX MPHMEHHMOCTH.

MexaHu4ecKHil aHaTU3 fI0YBBI CIOCOGOM JBOHHOrO OTMYYHBAHHS
c manoii HaBeckoi, no Cabanuny (1903). Meroq mexanuueckoro asa-
au3a noussl mo A. H. Cabanuny, Kax H padee ONHCaHHBbIE, OTHOCHTCS
K BaJOBBIM MeTOJAaM MeXaHHYeCKOrO aHajlp3a: B3dTad AId aHajaus3a
npoba mouBH LeJHKOM AH(depeHupyeTcss HA COCTaBIAIOUHe ee YacCTH,
H3 KOTOpDHIX KaXKfasl 4acTb MONHOCTbIO KOJNHYeCTBEHHO YUYHTHIBAaeTcs.

Haspanne Meroza «IBOHHOTO OTMyYHBaHHS» JAHO B CBf3H C TeM,
YTO CyCMleH3HH ITOUBHl ABaXKJbl OTMy4YHBAIOTCA: CHaYana B (apopoBbIX
Yalllkax, MOTOM B CTaKaHaX. JTHM rapaHTHpyerca Haubonee coBep-
IeHHOe AHCMEeprHPOBaHHEe HABECKH IOYBHI.

IMpuGop CabanuHa Ans MeXaHW4eCKOTO aHA/H3a IOYBHI BKJIOYaeT
B cebs cnepywomue Zetand (puc. 13): a) xoa6y ¢ o6paTHBIM XOJOAHIb-
HHKOM JUisi KHNIUeHHs Aucnepcu; 6) cuoH A4 CJAHBAHUA JHCIEPCHH;
B) CTaKaHbl, IpaAyHpPOBaHHHE MO BHICOTE, € OTMETKaMH: MEHbUIHH —
24 4 cuu Gonpind — 6 ¥ 12 cu; 1) vaiky Papdoposeie: Goabinas —
Ha 500 cu® u manas — Ha 100 cu?; 1) cTexnsHHAS NMANOYKa C pe3HHOBOMR
JIONATOYKOH /s B3MyYHBAaHHS AUCNIEPCHH B CTaKaHaX; ) CHTO CeTda-
TOe ¢ JiHaMeTpoM OTBepcTuH B 0,25 ma; K) cTeKNIHHHE 6aHKH eMKOCTBIO
B 2 2 Ana c6opa cayBaeMOH H3 CTAKAHOB AHCNEPCHH; 3) MPOMBIBAJIKA
¢ AHCTHJIHPOBAaHHOH BOJOH; ) Mecounnle yacel Ha 100 u 30 cex.

BosaymHo-cyxaa mousa pactupaercsi B (pap@opoBoH cTymKe mmecTH-
KOM € KayuYyKOBblM HA4KOHEUHHKOM H B CYXOM BHJAE NPOIyCKaeTcst
CKBO3b CHTO C OTBepPCTHSIMH JuaMerpoM B 1 mm. M3 orcesnnoit nousni
1o MeTofy cpeHeil mpoOul oT6Hpaercs HaBecka B 4 2 («Manas» HaBecKa),
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IpH 3TOM YYHTHIBAeTCA THIPOCKOMMYECKAsl BJIAXKHOCTb MOYBBL B IPO-
nenTaX. Besnunna HaBecku coobpa3yercsl ¢ 06beMOM MaJOro CrakaHa
JJ1si OTMyUHBaHHs cycnensun (oxoso 100 cu®), 40, 0 MHeHHIO aBTOpa
MeTOAa, FapaHTHPYeT CBOGOAHOe NMajJeHHe YacTHI{ B BOje.

Hasecka nepenocurcsi B Koi6y ¢ BOJOH (OTHOmEHHe o6heMa BOIBI
K o6veMy HaBeckd 1 : 6, T. e. Bofibl oKono 25 cu®) u kunsTures 1 vac ¢
o6paTHBIM XOJ04uNbHHKOM. OxJa-
JKJeHHas! JUciepcus CTporo 6es1o-
TepH KOJHYECTBEHHO CKBO3b CHTO
(0,25 mm) mepeHocHTCST B GONBIIYIO
¢dapdopoBy0 HamKy, Ha JAHO KO-
TOpOH HasuBaercs Boja. Ilpu sTom
CyCIeH3Hsl Ha CHTe cJjierkKa MpoTH-
paeTcs na’ablieM B pe3agHOBOM (YT~
Jsipe M TIIATEJILHO NMPOMBIBAeTCA
BOZOH M3 NPOMbIBaJKH. YacTHIilel
Ha cure cobupalorcsi B (apdopo-
BYIO YalllKy, 3aTeM I[e€PeHOCATCs
B TUleJb WJIH B CYLIWIBHBIH CTa-

Puc. 13. Ilpubop CaGannua A5 MeXaHWUeCKOrO aHa/M3a
1OYBHI

KaHYMK, BBEICYyUINBAlOTCS W yuuTobiBatorcs. Cycmensust B 6ONbIIOH
yaiike pactupaercd najibiem. Yepes 20 cex MyTh ciiuBaercsl B MaJaylo
yalliKy, a eme 4epe3d 50 cex — M3 Masoil 4YalIKy B Majnlfl CrakaH.
B Goabiryio 4Yaiiky mnOBTOPHO AOJNHBaeTcs BOJA.

Onepanus oTMyYsBaHH$ B YaliKaX IOBTOpsieTCs A0 MOJHOTO OCBET-
JieHHsl CMBaeMOH B MaJblil CcTaKaH MXHUAKOCTH, NpHYeM COJEpIKHMOe
o0eHX Yaulek [0 Mepe OcCBemJieHHs B HHX JAHCIepCHH OObeAHHseTcd
B OHOH 4amKe. IIOMHOCTBIO OCBeTJIEHHBIH NMECOK NMepeHOCHTCS B GOJMb-
IO cTaKaH Uil OTMYYHBAHHA CYCIEH3HH.

Kax ToApKO Manplfl CTakaH HAMOJNHHUTCA AHCHepcHeH [0 OTMETKH
4 cu, NPUCTYMAIOT K OTMYYHBAHHIO B HeM CYCNeH3HH ¢ MOMOHIbI0 cHo-
Ha. YCTaHOBHB CTaKaH Ha MOJIKY IUTaTHBA CTPOTO I'OpPH30HTAJbHO
0 YPOBHIO, OMYCKAIOT B Hero kouel cupoHa po ormerku 2 cu. Huc-
MepCHIO B3MYYHBAIOT KPYYeHHeM MeX]y majibilaMH PYYKH JIOMaTOYKH,
BoikuAaoT 100 cex u canBalor ee yepe3 cuOH B CTeKJISHHYIO OaHKY.
Ilpy cnuBaHHE HYXKHO CJIEAHTb, YTOOB CHPOH B MOCJIEAHHH MOMEHT
He OTPBIBAJICA OT JKHAKOCTH, a COeAHHSACA Obl C Helo KanmuwuIspHOH
Kanned.
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Bpems (f) 100 cex monyueno u3 pacuera:
h 20
, t=;=—o—,—=100,
rae 20 Mm — myTh;
0,2 mm/cex — ckopoctb mnafennss B Boje (no Illene) mexamuueckux
3JeMEHTOB ¢ AuaMeTpoM, paBHBEIM 0,01 mm.

IMocsie kaxporo ciuBaHus Maduil CTakad nomosHsercs Aucnepcieli
43 MaJsiofl 4alllky, a no3xe, KOrAa OTMydYuBaHHe B Yainkax 6yjer 3aKOH-
4eHO, BOAOH u3 nmpoMbiBanku. Onepauus cl1uBaHHs MOBTOpsieTcs: JO TeX
nop, NoKa CJ0H XuAKOCTH Ha ypoBHe 2—4 cu mo npomectsuy 100 cex
nocse B3MYUHBaHHS He OKaxKeTCs MOJHOCTBIO CBOGOIHLIM OT CycrneH3u.
INocne atoro comepuMoe MaJIOTO CTakaHa MNEPeHOCHTCA B GOJBILOH,
Tle eme pa3 mposepsieTcd MoiHOTa OTMyuuBaHua dacruy << 0,01 ma.
Jas 3toro KOHTpONHpyeTcs CJOH MKHAKOCTH B OONBIIOM CTaKaHe
Ha yposHe 6—12 cm. JroT cnoil no npowectsun 300 cex (60 : 0,2=300)
JoJiKeH ORITH CBOGOAHBIM OT CcycmeH3uH. B npoTtuBHOM ciyuae HeoG-
XOJAMMO TpOJOJKaTh OTMyduBanue ¢paxkuud < 0,01 mm xo mosanoro
ocgeTienusi cios 6—I12 cu.

ITo 3apepmiennu 3T0H Omepauuy B GOMBIIOM CTakaHe C MOMOUILBIG
cudona npousBoauTcs orMydusanue dpaxuuit 0,01—0,05 uu, a1s vero
CIHBaHME KHUAKOCTH CJefyeT mpousBoauth depes 30 cex mocse B3My4u-
BaHHsl JMcnepcHd. OTO BpeMs Halleno u3 oTHowedus 60 : 2 = 30,
rie 60 um—nyts (12—6=6 cm =60 mum), 2 mum/cex —
ckopoctb nafenusi B Boje (no lllene) uwactun auamerpom 0,05 mm.

ITponece ormyuuBanua wactuu auamerpom 0,01—0,05 mm 3axan-
yyBaeTcsi, KOTAa CJOH KHAKOCTH B GOJILIIOM CTakKaHe Ha YpoBHe 6—
12 cm uepes 30 cex mocne B3MyduBaHHSI OKa3blBaeTCsi CBOGOAHBIM
OT CYCIeH3HH.

B wmeroze Cabanuna npeiycMOTpPeHO M JafibHedlllee pasjeleHue
dpakuuu < 0,01 mm Ha newtb cpepnioio (0,01—0,005 um), BT MEAKYIO
(0,005—0,001 mmx) u un (< 0,001 um), oiHAKO B MPAKTHKY 3Ta yacTh
ananu3a He pomwia. OGLMHO OH 3aKaHuuBaercs yueToM (u3uYeCcKOH
raunb (gactun < 0,01 mm).

B pesyantaTe aHamHsa nosayvawoT ciefyomue (Qpaxuuu:

1) npu cyxoMm NMpoceHBaHuH dacTHUB > 1 mm;

2) npu MoKpoMm mnpoceuBanuu wactuusl 1—0,25 mu;

3) ua ane Goapuioro crakasa uactuusl 0,256—0,05 mum;

4) npu oTMyuHBaHHHM 43 GOJBILIOTO cTakKaHa (CAuMBaHHE JMCNEpCHM
gyepe3 30 cex) wactuunl 0,05—0,01 mm;

5) NpH oTMyuuBaHMH H3 Majoro crakasHa yactHuel < 0,01 mm.

Bce ¢pakuun > 0,01 mm coGupaiorcss W CTPOro KOJHUECTBEHHO
yunuthiBaorcs. ®pakuns < 0,01 mm, ecnH panpHeiiiee paspelieHHe
ee He MpeAroJaraercs, BBMHCASETCS MO pasHOCTH CYMMEI BCex Gojee
KpynHBIX (paKOuft M HaBecKH.

Cabanyn pacuer Bcex ¢dpakuuil Aenan B NPOLEHTAX K BO3NAYIIHO-
cyxoHl HaBecke. B Hacrosimiee BpeMss MexaHHUeCKMH C€OCTap MoYB
BHIMHC/AsIETCA B NPOLEHTaX K a6GCoJIOTHO CYXOH MOYEBe.
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OrHocHuTeabHasi NMpOCTOTa M JOCTYMHOCTL Metoja CaGanuna o6yc-
JIOBMJIH LIHPOKOE €r0 NMpHMEeHEHHE B HaYYHBIX U MPAKTHYECKHX LEeNsaX.
Ho 1925—1930 rr. 3TOT METOl MeXaHHYeCKOro aHajau3a mo4Ye Obll
CaMblM pacrpoOCTPaHEHHHIM B Hallled cTpaHe.

K HemoctaTkaM B TeXHHKE METOAA HYXHO OTHECTH 3acachiBaHHE
cHpOHOM CyCmeH3uil u3 CJI0eB XKHAKOCTH, DAacCHoJOXKEHHBIX HHXKe
3aJlaHHBIX TIpefieioB (HHXKe 2 cm B MaJIOM CTakaHe H HHXKe 6 cu B 6OJb-
UIoM CTakane). Be/leicTBHe 3Toro B pe3yJbTaTe aHalu3a MOYBa, Kak
rOBOPAT, <HepeyTsaxKensanach», T. €. MOJVHaJoCh 3aBLILIEHHE B HEH
MeNKUX (pakuui.

Ca6Gauun 3HaJd o6 3TOM HEJOCTATKE CBOET0 MeToja H yuesad ero
B KJaccuuxkanuy TMOYB MO MeXaHuyeckomy coctapy. Eciu Cubupnes
TJIMHUCTBIME CYUMTAN MOYBH, B KOTOpBHIX (pakuusa < 0,01 mm cocras-
aana 33% u 6Gojgee (npumenutenbHo K Metopy lLlewne), To CabGanun
K TJIHHUCTHIM OTHOCWJ TOYBHI, cojepiaiue ceoiue 50% duanyeckoi
rayHbl. BropeiM HefocTaTKoM Meroja CabanuHa ABJAsSeTcs HEOAMHAKO-
Basl CTeneHb AMCNEprUpOBAaHHUA PA3JIHYHBIX NMouB. IloYBH MOA30JHCTOrO
THNA [0 3TOMY METOAY AHMCMEPTHPYIOTCST MOJHOCTHIO, TOTAA KakK Kapbo-
HaTHble NOYBbl, XKEJTO3€Mbl 1 KPacHO3eMbl NIPH aHa/jn3e no Metopy Ca-
6aHuHA B 3HAYNTEJNBHOH Mepe COXPaHAIOT MHKPOArperaTHoe CoCTosiHue.

B nousenHolf JuTepaType U3BECTHH MOMBITKH, C OJHOH CTODOHBHI,
YTOUYHHTb, a C Apyrofl — ynpoctHTbh Metop Cabanuna. M. M. ®unatos
(1925) cxoncTpyupoBaa npucrnoco6JeHye, yCTpaHSIOUIee 3acachiBaHHe
cycneHsufl M3 CJIOEB KHMAKOCTH Huxke 3afaHHOH Iy6Hubl. Cudon
B npubope oH 3aMEeHWJ LHJIMHJPOM C PE3HHOBBIM NMEPENOHYATHIM JHOM,
OTBEPCTHE B KOTOPOM, JuaMeTpoM B 2—3 cm, MOXKET OTKPbIBAThCH
W 3aKpbIBAaTbCsl PE3HHOBOH NpOOKOH, 3aKPEMJIEHHOH HAa CTEKJAsiHHOM
crepxkenbke. [lepenonka u mpo6ka MOTYT ObITb 3aMEHEHbl CTBOPKaMH
no TUny auadparMel B MuKkpockone. L{UAHHApP ¢ OTKPLITHIM JHOM Ony-
CKaercs B CTaKaH C JHCIlepCHeH moc/e ee B3MydYHBaHHA Ha TIYOHHY
2 cm. Tlo npoutectsuu 100 cex (20 : 0,2 = 100) oTBepcTHE B JHE 3aKPHI-
BaeTcs, LWIMHAD MH3BJEKaeTcs H3 CTakaHa M JHUCIEpCHs CJIHBAercs
B 6anky. Onepanus nopTopsieTcsi A0 T€X NOp, NOKa He 6yAET OTMyueHa
Bca ¢usnyeckas rauHa (qactHusl < 0,01 mm). OTMyduBaHHE KPYIHOR
g (0,01-—0,05 mm) mpouspoautcs Tak Xe, Kak ¥ B Merofge Caba-
Huna. Ilpu6op M. M. ®unarosa BBHAY IPOMO3AKOCTH HE Halllea NpH-
MEHEHH§ B TNOYBEHHON NMpakTHKe. B npyrom npubope, B TaK HasbiBae-
moii BopoHke Punaroa (1931), asrop ynpoctun npubop Cabanuna
(puc. 14).

Tlogrotoka mousel K aHa/l1u3y B 3T0M npubope MPOH3BOAUTCHA TakK
Xe, Kak B Metofie CabannHa, HO OTMyYHBaHKeE CYCNEH3Uil OCYIECTBIAsIeT-
csi 6e3 cudoHa, MyTeM HAKJIOHEHHsi BOPOHKH H CJAHBaHHS MKHIKOCTH.
Hanonnenye Boponkyu Aucnepcueil U3 YallleK WIH NPOCTO BOJOH M CJu-
BAHUE U3 Hee JHCNEPCHH MPOM3BOAUTCA AO MOJHOIO OCBETICHHA CJH-
BaeMoii xujxoctH. [abapHThl BOPOHKH NOKa3aHwl Ha yeptexe. I1yTe (h)
AJsi yyeta oceflaiolluX cycneHsuil npunat B 60 mm. CnemopaTenbHO,
cauBanua pucnepeun (mo ckopoctam llene) npu otmyuusanuy usmue-
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cxoii ey (dactur < 0,01 mm) 10/KHH NPOH3BOAHTBCS yepe3 HHTEpP-
Baj B 300 cex (60: 0,2 = 300), a npy OTMYYMBAHUH KpPYMHOH MbUIH
(sactunsl 0,01 — 0,05 mm) — uepes 30 cex (60 : 2 = 30).

HuxHsia uacte BopoHkH PuiatoBa MpeacTaB/sieT coboil y3Kui
rpaayupoBansblii muauHAp. Tlocae oTMyUYHBAHHSI TJIMHBI B 3TOH YaCTH
BOPOHKH CxamiuBaercs necok. OObeM necka, noc/ie YIJIOTHEeHHs ero

D45 1 15 2 25 3 35 4 455 55 6 857 15

ie' N A A L Bl

240 mm

L

110mn

a

Puc. 14. Boporka M. M. dunatoBa aas mexaHHue-
CKOTO aHaNH3a MOYBH (Pa3MEPHl B MM)

NOCTYKHBaHHEM N0 BOPOHKe, MoxkeT ObiTh H3MepeH. OTHoienHe o6beMa
3TOTO TMecKa K OlpefeseHHOMY paHee o6weMy Bcell Habyxiel HaBeCKH
[IOUBHl JaeT MEeXaHU4YECKOEe UHCJO IOUBHI:
100-
rae M — MexaHHUYeCKO€ YHCJIO TOYBH B IPOLEHTaX;
vy — o0neM Iecka;
v — o6beM Habyxiledl NouBHI.
Yem GoJipille MexaHHYECKoe YHCJ0, TEM IIOYBA Jerde mo MexasHuue-
CKOMy COCTaBY.
Hapsny ¢ BopoHKaMH, H306paXkKeHHBIMH Ha pHCYHKe 14, B npubop
dunatoBa BXOAHT HA60p TIPaAyHPOBAHHBIX LHJIHHAPHYECKHX TPYGOK
(MeH3ypOK) C BOPOHYATHIM PaciiMpeHHeM BBEPXY H C PE3HHOBOH NMPo6GKoi
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B HHXKHel yacTH. B 3THX TpyOKax NpOH3BOAMTCS CONMOCTAaBJeHHE 00be-
MOB OJMHAKOBHIX HaBECOK IOYBEl B CYXOM H CHIpOM, HaGyximeMm (TOf
BOJO#) cocrossHuu. [lnst ommita Oepercsi mouBa, npocesiHHast CKBO3b
CHTO C OTBEPCTHSIMH AHaMETPOM B | Mu M XOpOLIO pasMsiTasi B CHIPOM CO-
CTOSTHHH. B pe3y/ibTaTe CONOCTAaBICHUS HAXOAST YUC0 HaGy XaHUs MOYBEI
100 (v—v

K— O(v1 1)’ (6)
rie K — 4uci0 HabyxaHus;

v — o6neM HalyxiuneHd mOuBHl;

vy — 00beM CyXOH MOYBEL.

Yem Brpiiie uucio HaOyxaHud, TeM 104YBa TsKe/lee M0 MexaHHue-
CKOMY cocraBy. BopoHka ®uaarosa HIHpOKO BOLIIA B TPYHTOBeAue-
CKYI0 INOJIeBYI0 MPAKTHKY, HO CJefyer OTMETHTb, 4YTO MOJydaemble
C €€ NMOMOIIBI0 XapaKTePUCTHKH BeckMa NMpHOJIH3UTEIBHE.

T'osops 06 ycosepumiencTBoBaHHsiX npuGopa CabGaHuHa, caegyer
Ha3BaTh pabGory M. A. OpJosa (1925), MexaHH3HPOBAaBIIEIO AaHAJNH3
nouBk mo Merody Cabanuna. OH o6benuuun B oauH arperar 10 mpu6o-
pPOB, C KOTOPHIMH MOMKET CHPAaBHTHCST OAMH aHaNUTHK. CHOHB! KOH-
crpykuud OpJoBa, mo cpaBHeHuio ¢ cudoHom CaGanuHa, 06/a1ajaioT
MaJofi 3acacniBalomefl CHJIOH M, cJel0BaTelbHO, HCIOJb30BaHHE HX
B MeHbIeH CTeNeHH BHISBEIBAeT «NMepeoTMYUYHBaHHE» IVIMHEI B aHaJslu3e.

Paspa6ateiBast cBoif Meroj aHanu3a, CaGaHHH HCXOAMJ M3 OINBITA
pa6orhl B 3T0H o6aactH A. A. ajeesa u B. P. Buarpamca (Buapsimc,
1889). B ocHOBY HX MeTOAa MOJIOKEH MPHHIHI OTMYYHBAHHS MEXaHH-
UeCKHX 3JIEMEHTOB MOYBHl B BOJE crnoco6oM AeKaHTannu. Meron Panee-
Ba—BuabsIMca Aaer B aHANH3€ Pe3yJbTaThl BRICOKOH TOYHOCTH, HO BBHLY
GONBIINX TaGapHTOB COCYAOB [J1sT OTMYYHBAHHUSI, PACTSTHBAETCS HA MHO-
THe IHH, a HHOTAA Helesu U TpebyeT Go/blINX 06beMoB BOAH (fo 100 2).
Jra ciokHOCTh aHanu3a no Pajeesy — BUABIMCY BOCIpensiTCTBOBaIA
HMIHPOKOMY BHEJDEHHIO €r0 B MPOH3BOACTBeHHHIE JaGopaTopHu. Ona xe
no6yauna CaGaHMHa HCKaTh CrmocoOw ympomieHust Merofa Paneea —
BunepsiMca H pa3paGoTKH OOIMEJOCTYNMHOIO BapHaHTa aHaJH3a, 4YTO
_BECbMa YCMEUIHO H OBLIO OCYILECTBJIEHO.

*  YpasHeHne Crokca. [o 1930 r. mexaHHueCcKHH aHaJH3 MOYBHI
B pasnbiX crpaHax H B CCCP npousBopnics, B GOMBIIMHCTBE CyYaes,
{6e3 yuera BSI3KOCTH BOJAB [PH BEIMHCJIEHHSIX CKOPOCTeH majeHus Mexa-
HUYECKHX 3JIEMEHTOB. JTO NMPHBOAMJIO K CJAyYaHHEIM, HECOTIACOBAHHBIM
!'pesyJibraTaM aHaJH30B B paGoTax OTHENbHHIX HCCJefOBaTelNeH.
WManoctpupyeM JaHHOe IOJIOKEHHE HECKOJBbKHMH IpPHMepaMH.
~Huke conoctaBJsiioTcsi CKOPOCTH NajfeHHs MeXaHHUeCKHX 3JIeMEHTOB
i IOYBH B BOZAe no AaHHBIM Bunbsamca, [llewe u Croxca (mm/cex)

Sppexmugnnii  Ckopocmes no  Cropocme no  Cropocme no

duamemp Buasamcy Hlene Cmoxcy,
qacmuy, MM 15° C
0,05 — 2,0 2,029
0,01 0,33 0,165 0,081
0,005 0,0046 0,056 0,002
0,001 0,0012 0,0044 0,00081
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Kak BuanM, pacxoxieHHsi B NMokasaHHsx pocturaior 400—500%.
Clle[CTBHEM 3TOTO SIBHJIOCH BBICJICHHE DPAa3JIMYHBIMH aBTOpPaMH TMOJ
OZHMMH H TeMH 3Ke Ha3BaHHAMH MEXaHHYECKHX 3JIeMEHTOB pasHOHd
KPynHOCTH ¢ pacxoxpenusMu B 200% u Gonee (cM. Tabm. 9).

Jlumb Ha Bropom MexkayHapoaHoM kKonrpecce nousosefos B CCCP
B 1930 r. 6bl/I0 JOCTHTHYTO COTNAlIEHHE O NPUMEHEHHH BO BCEX METOfax
MEXaHHYECKOro aHajk3a TMOYBBH CKODOCTEH NajeHHs MeXaHHYeCKHX
3JEMEHTOB B XKHJIKOCTSAX, paccuHTaHHBIX no dopmyse Crokca (Stokes,
1845), B KOTOpOH YyUHTHIBaeTCs BJIHAHHE TeMnepaTyphl Ha BA3KOCTb
KHAKOCTH.

WnaocTpupyeM BJIHsSIHHE TeMNepaTyphl Ha BS3KOCTb BOJBL H B COOT-
BETCTBHH C 3THM Ha GLICTPOTY NMAZCHHS B HeH MeXaHHYeCKHX 3JIEMEHTOB
nouss < 0,001 mm:

Temnepamypa, Basxocmes sodst (v),
°C em-l.2.cer~1

5 0,01525
10 0,01301
15 0,01138
20 0,01006
25 0,00895
30 0,00800
Temne pa- Cropocms Bpems npoxoxcde-
mypa, °C nadenus, HUR nymuy
MM[cEK B 70 um
10 0,00070 27 4. 46" 40"
15 0,00081 24 4, 00" 19”7
20 0,00092 21 4. 08 07"
25 0,00103 18 4. 527 41”

.

M3 ananusa npuBefeHHBIX [AHHBIX MOXKHO CHeNaTb BBHIBOA, YTO
HTHODHPOBaHHE BIHAHHSA TEMNEpaTypH Ha pe3ysbTaThl MEXaHHUECKOTO
anainsa B uatepsane 10—25° C npusoaut x ownbkam B 50% K ompe-
AelsisieMoil BeJiHUHHE, T. €. JejaeT pe3ysnbTaThl aHAJH30B HECPaBHHMBI-
MH H JHLIaeT HX BCsikofl menHocTH. Ilpu 3ToM criiefyer yuuTHIBATB, YTO
AHana3oH KosjeGaHHsi TeMnepaTyp NMpH aHa/lH3aX MPaKTHUECKH MPEBhI-
maer 15°C, a notoMy OWHGKH MOTYT GHITb 3HAUMTENHHO BBIIE yKa-
3aHHBIX 3/€Ch.

Ypasuenue CTokca, TeOPETHYECKH BHIBEAEHHOE H3 3aKOHOB THAPO-
AMHAMHKM /151 BBISBIEHHS CKODOCTH ABHMKEHHS MIAapooOpasHbIX YaCTHIL
B BASKOH OJLHODOJHOH Cpele MO BJHAHHEM TMOCTOSAHHOM CHJIHL,
MMeeT BHJ:

w (auH) =67 -nyro, (7
Tl W — CONPOTHBJEHHE IBHXKEHHIO B XKHIKOCTH;
1 — BS3KOCTb CpejHl;

r —-pajuyc napawomes coepsr;
U — CKOPOCTb JBHXKeHus cdepbl paguyca r.
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Ecau B HalleM ciydae ABHXKYUIEH CHJIOH fIBJIsieTCs Bec NajalollHX
YaCTHL H CKOPOCTh JIBHKEHHS HX NOCTOSIHHA, TO YPaBHEeHHEe NPHMET BHA:

w:6m]rv=i%ri-(01—0)-g,' (8)

43 o .
cle —5- — o6veM mnapatomielt cgepsl;
0y — WJIOTHOCTHL Hajaroliel chepsl;
0 — IJIOTHOCTHL Cpefil (B HallleM cJaydae — BOAEI);
g — YCKOpeHHe CHJIBI TSAKECTH.

W3 ypaBHeHus (8) caenyer:

__4nr3(0y—0)-g _ , 2 (01—0) 0) ‘
== lsg-r* = (9

¥Ypasuenne (3akon) CTokca crnpaBeJjHBo NPH COGJIOJEHUH CaeAyIO-
UIHX YCJOBHH:

1. Mexanuueckue snremernmol GOAxCHbL ObIMb 6 COMHU U MbICAHU pa3
KpynHee, Hexceal Mosekyavl ocudkocmy (B HalEM cJyyae — BOJbI),
gHayue NpH NaJeHHH OHU GYAYT MOJABEepKeHb 6POYHOBCKOMY ABHIKEHHIO,
MTO HMCKJ/IOYHT NPAMOJHHEHHOCTb NYTH HX NajeHHs.

2. Yacmuybt GoascHel Goime cghepuyeckoli Gopmsl, TIagKH U HedJac-
auyebl. J(ByM MepBHIM YCIOBHSIM 3TOrO NYHKTa MEXaHHYeCKHe 3Je-
MEHTHl MOYBEI YaCTO HE YAOBJAETBOPSIOT, NMO3TOMY BBEJEHO MOHSTHE
06 3dpeKTHBHOM JMaMeTpe dYacTHI (CM. BHILIE).

3. Yacmuyp 6 xudkocmu OoavcHbt nadamov € NOCMOAHHOL CKOPO-
emoto, Kozoa yckoperue Osudcerus pasro Hyao. IIpy majeHHn mexaHuye-
CKHX 3JIEMEHTOB IOYBb! B BOJIE 3TO YC/IOBHE NPAKTHYECKH OCYILECTBIsET-
©s C TepBHIX MTHOBEHUH majeHus yactuu. Tak, no ¢opmysaam Beficcen-
roda 1 CaKcepa MOXHO pacCyHTaTh C TOYHOCTBIO A0 1%, uto Aas kBap-
uennlx 3epeH ¢ d = 0,1 mm, ¢ yaeabHBIM BecoM 2,60 ans t° C = 20
# 11 = 0,010 mocrosiHHasi CKOPOCTb MaJeHHsl YaCTHI, HACTYNaeT
mepe3 0,032—0,027 cex.

4. Ilo rpauune nosepxrocmes uacmuypsl — cpeda He NOMKHO GbITH
EKOJIbKEHHs!, XapaKTepPHOro AJS MAeaJbHOH KHAKOCTH.

[Tpu najleHMH MeXaHHYECKHX 3JEMEHTOB MOYBHl B PeasIbHOH JKHAKO-
BTH — BoJle BHYTPeHHee TpeHHe AHCIEpPCHOR (pa3bl ¢ AHCTIEPCHOHHOMH
Ppezofl BCerja MMEET MeCTo.

5. CKopoCTh MajieHHsl YacTHL, He JAOJUKHA MNpeBbILATb ONpeeseH-
BOii BeJHUMHB (3TO YCIOBHE Pa3bsICHEHO HHKeE).

6. Ha moBepxHOCTH NaJalomKX 4aCTHI, HE JOJIKHO GbITH MHOTOC/IOH-
BBIX COJIBBATHBIX 060JIOYEK.

7. O6beM KHAKOCTH JI0JIKeH OBITb TAKUM, YTOOH! BJMsIHHE NIOTPaHuy-

Or0 CJIOSL  HUOKOCTMb — GHYMPEHHAR NOBEPXHOCMb COCYOQ  UCKAIO4A-
Huxe npusoaum pacuersr I'eccuepa (Gessmer, 1931), xapakre-
.my}oume 3TO ABJIEHHE B 3aBHCHMOCTH OT pajfiHyca cocypaa.

V3 npuBefleHHbIX JaHHBIX BUAHO, YTO HE CJIEAYeT AJIs MEXaHHYECKOTo

Bfianu3a MOYBHl HCNOJBL30BaTh LMJIMHAD AHaMeTpoM MeHee 5—8 ca,
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npuyeM npoOy CYCHEH3WH VISl aHa/lH3a HYXKHO 6paTh H3 LEHTPAIbHOM

4yacTH cocy/a.
Paduyc cocyda, mm Obwves yuaundpa,
8 KomopoMm wacmuya
nodee poceHa 8AURHUIO

cmeHoKk, Y
0,3 . 56
0,5 . 36
1,0 . Y19
210 . 10
5,0 . 4
10,0 . 2
20,0 . 1
50,0 , 0,4

8. IlnotHoCTE CycnmeH3WH JAo/KHA GBITH TaKOH, 4TOGH MeXanHye-
CKHe 3JieMeHThl MNMajald B JXKHAKOCTH CBOGOAHO, HE3aBHCHMO OJHH
0T Apyroro.

[lepeunicyiennble yCJIOBHS NPHJIOKHMOCTH GopMyanl Crokca GruM
NpeIMeTOM CHelHalbHOTO o6CyXAeHHs Ha MexayHapoiHO# Koupepen-
uH 1o ¢u3nke nouskl B Bepcane (1934). Ha koudepenuns 6s110 pelieno
CYHTaTh JONYCTHMBLIM HCroJsb30BaHHe GopMyJsl CTokca AJsi pa3MepeB
yactun B Auanasone d = 0,02 — 0,002 unm.

OrpanyunBalomuMH QpakTopaMu Ajas ydera yactun < 0,002 mm
no c¢opmyse CTokca HBJAIOTCA: a) MNOABEPAKEHHOCTb 3THX YaCTHIL
GpPOYHOBCKOMY ABHXeHHIO; 6) 3HauyuTeJbHAas CTelleHb HX THAPOTALHH,
NpH KOTOpoH o6beM YaCTHI 3a CYeT COJILBATHOHM OGOJIOYKH H MJOT-
HOCTh HX H3MEHSIIOTCS B TAKOH CTeNeHH, 4TO 3HAUHMTENBHO HCKaXaloT
CBOHCTBA 4HacTHI.

[lagenne H3MUIIHE KPYNHBIX YACTHI TaKXE€ HE COOTBETCTBYeT
3akony CTokca, TaK Kak ObICTPOTAa MX NaJeHHs HNPEBHIIAET CKOPOCTH,
zonyctumeie ¢opMyioit. Kpome Toro, mpH nafeHuH KPYMHBIX YaCTHIL
HOSIBJSIETC HOBas CHJA, He mnpepycMorpennas dopmysoi Croxca.
YacTumel 6oJbIIOT0 pa3Mepa, NMajas B BOAE, He TOJNLKO PaCKJAMHHBAIOT
AKHUAKOCTb, HO H TOHAT CTOJG ee mepel co6oi, MPEoJoJeBas MHEPUHIO
HOKOSl JKHUIKOCTH.

Bomnpoc o BepxHeM mpefiesie MeXaHHYeCKHX 3JIEMEHTOB, K KOTOPbIM
npunoxnMa ¢opMmysa Crokca, YTOUHSJICH B psAje HCCIEIOBaHUH.
[Mpennoxens ¢opMyJsl A5t BuIYHCAeHHS 3TOoro npefena. M3 nux
HanGoslee u3BeCTHOH siBAsiercst dopMyna Annena (Allen, 1900):

02%, (10)

I7le ¥ —CKOpPOCTh MaJeHHst 4HaCTHI, B BOJE;
1 — BSI3KOCTb BOJAHI NIPH JAAaHHOH TeMIeparype;
0 — IJIOTHOCThH BOJH;
r — paaMyc YacCTHIHL.
Cornacxo 3toli dopmyne AJas NMPHJIOKHMOCTH 3akoHa CTokca Tpe-
6yercsi, 4TOOH CKOPOCTh MajienHsi YaCTHIL Gblla MEHbIe WIH B Kpaf-
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HeM CJyyae paBHSJACh OTHOLLEHHIO Uﬂr . Ecan 3Ty hopMyy NpHIOKHTD
K CKOPOCTSIM MajieHHst yacTHL ¢ AuametpoM B 0,01 mm, To mpu 15°C

HOJIY4HM v<ﬂr , wan 0,081 < 108101045, ung 0,081 < 2,3.

CnepoBatenbHo, ¢opMyna Crokca kK yactuunam pudamerpom 0,01 wmm
¥ MeHee BIOJIHE NMPHJIOXKHUMA. AHAJOTHYHEIHA K€ pacyeT NPHMEHHTENbHO
K yactiuaM c guametpoMm 0,05 mu MOKa3bBaeT, YTO CKOPOCTH MaJeHHs
yacTuI 3Toro pasmepa B Bode npu 15° C, paBuas 2,029 mam/cex, Gonprue

BbIpaxKEHUA % , KOoTopo€e JJisi 4YacTHI C JHaMe€TpOM 0,05 MM DaBHO

0,46, 1. e. 2,029 > 0,46. 3HauuT, ecau ONPHHATH GopMy.ay AJuena,
3akon CToKca A/ yd4eTa CKopocTel MafieHHsl MEXaHWYECKHX 3JIEMEHTOB
MOYBHl B BOJAE HEJMb3s MPHUMEHAThb, HauWHaA C AuameTpa yactun 0,05 sm
H BRILIE.

K ¢opmyne Annena B CBOKO ouepeib NPesNoxKeHa nonpaBKa ApHolb-
na (Arnold, 1911) u Oseena (Oseen, 1910, 1913). Corsnacuo ypasue-
Huio Oseena, ¢opmyny CTOKCAa MOMKHO NPUMEHSITH AJIS yuyeTa YacTHI
npu HauGosbiueM auamerpe B 100 mx (0,1 mm).

B CCCP npunsaro npumessts ¢opMmyay Crokca A5 pacyera CKopo-
cTelt MajeHHs] MEXaHWYECKHX 3JIEMEHTOB NOYBbl B BOAE C JAHAMETPOM
B npefenax ot 0,05 go 0,001 mm (50 mx — 1 mK).

YTo6sl paclIHpHTL BO3MOKHOCTbL HCHOJNB30OBAHHS B MEXaHHUECKHX
aHaJ{3ax TOCYAbl PA3JHYHBIX TrabapuTOB, NPELNOKEHH MONPABKH
K ¢dopmyse Crokca. OnHa U3 HUX — momnpaBka JlageHGypra (Laden-
burg, 1907) cBoguTcs K CAELYIOMHUM BHAOH3MEHEHUAM dopMy.isl CToKCa:

(01_0) (11)

V=2 g.r ,
9 <1+2’37%>'<1+3'1“£‘>n

rAe JaHbl Te K€ XapaKTePHCTHKH, yTo H B ¢opmysae Crokca, u moba-
BOYHO — R — paauyc LWJIHHApPA A5 aHajdu3a U L — BeIicOTa cCJos
KUJKOCTH B uuauuape. Ecin npusate R nuannapa 3 cm, a L = 50 cu,
TO MNONpaBouYHble KO3PDUIMEHTH B 3HaMeHareJe (OPMYJbl, B3ATHE
B CKOOKH, Jaxe JJis CaMblX KPYMIHBIX YaCTHI, KOTOPEIE Mbl YUHTHIBaEM
no ckopoctsim Crokca (0,05 mm), BeIpassaTcs BeTHUHHAMH:

1+9,3. 0025

=1,0018 (mepBbie CKOOKH)

" 14+3,1- 22— 1,00015 (sropsie cKoGKH).

B pesysasrate BrIpameHue:

n(1+ 23~> (1*31_>_1 002 1,

;c e. TNpakTHyeckH mNomnpaeka Jlagenbypra A/l COCYZOB YKa3aHHHIX
aaamepOB CBOJUTCH K HYJIIO.
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MexapHuecKkHii aHANH3 MOYBH C MOMOLLI0 MUneTkH. Mjgea mexanu-
YeCKOro aHaJH3a MOYBHl B CMOKOHHOM BOAE C NOMOIIBIO MUMeTKH Oblia
TIpefioxKeHa BIEpBLe oTedyecTBeHHBHIM YyueneM B. I TaymxkoBbM
B 1912 1., UM Xe JJIs 3TO} Lesu Sbll CKOHCTpYUpoBan npubop (puc. 15).

OcHoBHOE OT/IHYHE NHIETOYHOTO METO/Ia OT paHee ONHCAHHKIX 3aKJI0-
1yaeTcsi B TOM, YTO 3TO MeTof cpepuefi mpo 6n. [lo ganxomy
‘MeTolly OT[elbHble )PAKUHH NOYBH B aHAJH3HPYeMOH HaBecKe YUHTHI-
BalOTCAl HE MOJIHOCTBIO, KaK, Hampumep, B Metofle CaGaHuna, [llene,
Konenkoro, a nytem B3stusl cpeauedl npoGel U3 NHCHEPCHH ¢ ONpene-

=\ .

SN

R TR R R R A
222228

%
AR ...

AN

ARG AA A /0%

! 2 J 4

Puc. 15. ITuner-annaparsl A1 MEXaHHYECKOI'O aHAJH3a HOYB:

! — I'mymikosa B. T. (1912); 2 — Po6umsoma TI. B. (1922);
38 — Ennpuprca J. C., Tomaca M. ., Tapxumepa B. (1928),
4 — Kpayceca T. (1923)

JiegHOH rJy6GHHBI, C YUETOM CKOPOCTelt MAapeHHs MeXaHHYECKHUX 3Je-
MEHTOB NOYBH! B XKHAKOCTH (B ZaHHOM cJy4ae B BOJE).

Ilpu 3ToM AOMKHO OBITH H3BECTHO OTHOLIEHHE OOBEMOB KHAKOCTH
B CcOCyJle sl aHau3a K 00seMy B3sAToi cpepuedl mpo6el. B dansueimem
IPOLIEHTHOE COJEpIKaHHe HCKOMOH (paKLMH B aHajJH3HUPYEMOH HaBecke
nouBHl (F) HAXOAWTCH M3 PaBeHCTBA:

F% =100, (12)
rie F — conepxanne jAanuoil ¢pakuud B nouse B %,
k — 4ucyo, nokaswiBalollee OoTHolIEHHe oOBeMa KHAKOCTH B ILH-
Junfipe K o6beMy AHCHEPCHH B cpelHed mpoGe (B nuneTke);
a — Bec (pakuyy B 2;
A — Bec aHaNMH3HWPYeMOH MOYBHI B 2.
MeTol MexaHHYECKOro aHa/aHW3a MOYBBHI C NOMOIILIO NHIIETKH MeHee
‘TOYEH, HEXKEeJH BaJOBble MeTOlbl, HO, Kak OyJeT NoKa3ano HuXKe,
BO3MOXKHAs MOTPEIINOCTL B HeM (MpH 3aJanHOM TOYHOCTH anHasH3a)
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*BMOJIHE JONycTHMa. BMecTe ¢ TeM BpeMst, noTpeGHOe AJISi MPOH3BOACTBA
aHa/M3a NO 3TOMY MeTody, IO CPaBHEHHIO C METOAAMH BaJIOBBLIMH,
JCHJIBHO COKPAIAeTCsl, OCOOEHHO €CJIH OJHOBPEMEHHO BHLINOJIHATHL CEPHIO
-@Hauu3oB ana 10—15—20 o6pa3noB nousH, Kak. 3TO OGLIYHO Temeph
Les1aeTcsl.

¢ B npubope B. I'. I'nymxoBa (puc. 15) a1 MexaHHYECKOTO aHA/IH3a
{0 MEeTOAY cpefHell Npo6GH AHCIEpCHS MOYBH 3a6HPAETCH C NOMOMLLIO
rpyOkH (aHasor nunetku) B 10—15 cm pauuel u 10—15 mm B 1uamerpe.
‘Cu3y Tpy6Ka 3aKpHiTa NPHILIHGOBAHHHIM JHCKOM, CO€IHHEHHBIM
{00 CTep>KHEM, MPOXOJSANLHM B IEHTpe TpYOKH. Bepxusid yacTb cTepHs
'TaedyKoH COEJMHAETCS C NMPYXKHHOH, ONMUpAIOMENCs Ha KPBIIKY COCYAa.
:HaXuMOM Ha raeyKy OTOABHraeMm AOHHBIH JHCK TpYGKH, H B Hee yepe3
KOJIBIEBYIO IIIeJb MOCTYNaeT AUCHEpPCHA C 3aJlaHHOH TJYOGHHEBI, MOLHH-
MasiChb 10 YPOBHS XHIKOCTH B GoJblioM nuiueape. OnycTHB raeuky,
3aKpblBaeM JHO LMJIMHApPA, BHIHUMaeM TPYOKY H NEPEHOCHM JHCIEpCHIO
B CTAKAHYHK HJIH THresb.

Ha pucynke 15 a — paccrosnde HuKHel 4acTH TPYGKH, BOHparO-
mwef JUCIEPCHIO OT BEPXHEro Kpasi cocyfa; b — pacCTOsiHHE HCXOZHOTO
YPOBHSI JKHAKOCTH B COCYJe OT BepXHero kpas cocyza; b + ¢ — 1o xe
nocjie BXOXKIEHUS JUcCepcud B TPYOKy. [my6uHa B3ATHS mnpoOh
AHCIepCHH

H=a—{b+5 ) nn (13)

O6beM mnpolul KHAKOCTH, 3abupaemoit Ttpy6koii I'nymkoBa,—
okoJo 10 cm®.

TIpumepro yepes 10 ser mocse onybaukoBaHus pabote! IymikoBsa,
He3aBHCHMO OT HEero, aHaJOTHYHBIE MeTOjbl (IMHNET-MeTOAH MeXaHHue-
CKOro aHaju3a MouBsl) mpeyoxuan: Pob6unson — B Banropre (Robin-
son, 1922), Eununrc, Tomac u I'apauep — B Jlorane (lennings, Tho-
mas, Gardner, 1922), Kpaycc — B JIpe3nene (Krauss, 1923). Ipu6opst
Ha3BaHHLIX aBTOPOB H306paKeHH Ha pucyHke 15. Kak BHAHO Ha pHCYH-
ke, npubop Po6uH30Ha mpeacTasasier co6oo OOLYHYIO MUNETKY, Mpuaa-
HEeHHYI0 K IHJIHHAPY C NMOMOIIBI KPBHIIKH AJS ONYCKAHHS NHIETKH
B KHUIKOCTb Ha NOCTOSAHHYIO (3amaHHylo) ray6uny. Ilumerka Ttpex
aBtopoB (EnuuHrca, Tomaca u TappHepa) mo3BoJisieT CaHBaTb NPoGy
JHCIepPCHH C 3aJaHHON TYOHHBI, NpHYeM JAJst Jyullero obecnedeHHs
cpenHeli mpoOH AMCIepCHst 3a6HpaeTcs U3 HECKOJbKHX TOUEK, pacio-
JIOXKEHHBIX HA OJHOH TIJyGHHE IO MJIOCKOCTH INONEpeYHOTO CeYeHHs
uuauHapa. Hakonen, npuGop Kpaycca npencrasiieH Tpemsi TpyGYaThi-
MH MNHNeTKaMH, 4Yepe3 KOTOphbie C MOMOIIbI0 acnupaTopa JHCHEpCHS
3a6Hpaercst U3 LHJIHHAPA OJHOBPEMEHHO B TpeX TOYKAaX, PacCHOJIOXKEH-
HeIX B IJIOCKOCTH NOMEPEYHOro CeYeHHs1 LUJHHAPA HAa ORHOH TJIy-
fune.

[Mpu6op ansi MEXaHHYECKOTO aHa/M3a NOUBH ¢ mumeTko#l KaumH-
ckoro — PenynoBa npexcrasier Ha pucynke 16. INogpo6Groe onncaune
TIHNeTKH jaeTcs HuXKe Ha ctp. 113.
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B coserckoit snutepatype no ununuatuse I1. A. 3emsitueHCKOro
(3emsaiTueHcku#i u Oxorun, 1928) 3a NHNETOYHBEIM METOAOM IIPOYHO
VKOPEHHWJIOCh MM aHrauiickoro nousoBefia PobuH3ona. [laxke B Ha-
CTosillee BPeMsi 4acTo NOYBOBEMbl, HCMOJNB3YSl HAIy METOAHKY W amnma-
paTypy NpH MexaHHYeCKOM aHajH3e, CYIIeCTBEHHO OTIHYHHE OT
TOTO, YTO peKOMeHJoBaHO Po6uH-
30HOM, ,Ha3LIBAIOT METOJ, aHaJlu3a
ero uMeHeM. OcTalbHHE aBTODHI
3TOT0 MeToJa HJH OCTATHCh He-
H3BECTHBIMH, HJH 3a0hiThl. XOTH
- npubOpPLl AJ5 NHIETOYHOro METoAa
MEXaHHYECKOr0 aHaln3a HOYBH,
npefoKEHHbIE B Pa3HHX BapHaH-
Tax nocje I'ayllikoBa, BO MHOTOM
yaoOHell W ToYHee ero npubopa,
BCE K€ MO CHPABEAJHBOCTH MHIe-
TOYHBIA METOJ MeXaHHYECKOTO aHa-
JH3a JOoJXKeH ObiTh Ha3BaH MMEeHeM
nepsoasTopa 3Toro Meroga — B. T'.
Cnymkosa.

B saxiioueHue pa3bopa NPHH-
IHIHAJbHEIX OCHOB MHIETOYHOTO
MeToJa MeXaHHYeCcKOoro aHaJH3a
TNOYBbI KOCHEMCSl TOUHOCTH PabOThl
IO 3TOMY METOAY, BOCHOJb30BaB-
mnck fapHeiMu B, A, Kuna (Keen,
1931).

ITpu or6ope mpoGrl AucnepcHu
qepe3 { CeKYHJ| oc/le ee B3My4YHBa-
HHA ¢ ray6uHel h cm mpepmoJia-
raercsi, 4to npo6a Gepercs U3 TOH-
KOTO CJIosi B HOMEpPeYHHKe I(H-
JHUHAPA HAa YPOBHE KOHIIA MUNETKH.
B neficTBHTENbHOCTH, KaK TMOKa-
3aqu Habmogmenus Kiona (Kohn,
Puc. 16. O6unit Bug ycranmoekn Ka- 1928), nmocrynqiende  RuCcnepCHi

yuHcKoro — Penynosa aAs MexaHuue- B NMHNETKY HAET No-pa3HoMy, B 3a-
CKOTO aHajiiu3a NOYBH BHCHMOCTH OT ORICTPOTHI €€ 3aca-

ceiBaHus (puc. 17).

B o0rluHYIO NHIIETKY, KaKyl0 PeKOMEHIoBal Po6GHH30H, MPH MeLJIeH-
HOM 3aCaChiBaHHH NONAjalOT CYCNeH3HH, Najamomue G6JH3KO M mapalj-
JIeJbHO K KOHeUHo# yacTu cTBoJia nunerkd (puc. 17, [). IIpu GuicTpoM
3acachiBAHHM B NHNETKY 3abHpaercsi AMCNEPCHst H3 11apooOpasHOM
chepbl, COOTBETCTBYIOMEH no BelHuHHEe oObeMy numeTkd (puc. 17, 2).
OueBIiiHO, YTO BO BTOPOM CJydae 3aCaCHBAHHS JHUCHEPCHH OTCTyIJIe-
HHe OT 3aJaHHOi riyOHHEI, a 3HA4YHT, H OT 3aJlaHHOM CKOPOCTH majge-
HHsl yacTHL OyfeT HauGoJbIHM. BEYHCIHM OLIMGKY AJIsi 3TOFO Kpakh-
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Hero cjaydast, CYUHTasi, 4TO Juclepcus 3ab6upaercst yepe3 ! CEKYHI
.¢ ray6unsl 10 cu nunerkoii, uMetomeh oovem v = 20 cu3. Chepa 3aca-
CHIBAHHS! JMCIEPCHH B 3TOM ciy4ae OyAeT MMeTb Pajuyc:

Rt ieial
Rzi/%¢4/I?ﬁ:L7m. (14)

CrenoBaTeNbHO, B MHNETKY OYAYT NONAfaTh CYCNeH3HH B AHana3oHe
ray6un: Ay = 10 — 1,7 = 8,3 em; hp = 10 4+ 1,7 = 11,7 cm, a cko-
pocTb NafeHHsi (GAKTHYECKH YYHTHIBAEMBIX YACTHI, NO CpaBHEHHIO

\ !
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Puc. 17. IloctynseHue CYCneH3HH B NHMNETKY:
! — npu MeajeHHOM 3abope;, 2 — npH GHcTpoM 3abope

. 10 8,3 11,7
¢ 3anaHHOM (v = 7) , 6YAeT BapbHPOBATH OT Uy = — 10 Up=—7—-
Ownbka B JI060M K3 3THX KpafiHux ciayuaeB gocturaer 17%. Tak,
HanpHMeD,

v, 11,7 10 11,7¢

o= T b

Ecan v = 100%, 10 v, = 117%. Ha mnepseifi B3rasg omubka
KaMeTcsi HeJIOTMYCTUMO GoJblioii. OQHAKO CONMOCTaBHB €e CO CKOPOCTSIMH
najeHdsl COCEJHHX MO BEJAHYMHe (hPaKLH, YUMTHIBAEMBIX B MexaHHUe-
CKOM aHaJH3e, NMPHXOAHM K HHOMY 3aKJIOUeHHIo. Tak, YacTHLHl Aua-
merpoM 0,05 mu magator B Boge npu 15° C co ckopocteio 2,029 mm/cex,
a uactuusl guamerpoM 0,01 mx cootBercrBerHo 0,081 mum/cex. Coot-
HOLLEHHe MeXIy 3THMH BeJuuuHaMH paBHO 25,05, uan 2505%. Ecau
omHk6Ky, OTMEUeHHYIO Bhillle B nuneT-Merone, B 17% oTHecTH K pasHu-
€ YUYMTHIBAEMBIX BEJHYHH, TO OHAa COCTABHT —~1;é(1)20=0,68%, 91O
HHMKaK He MOXKeT HCKa3HTb pe3yJbTaThl aHajdH3a. KpoMe toro, omubka
MOKET GbITh €llle YMEHbLIeHa, eCJIH NPHUMEHSITh NHNETKY C HECKOJbLKHMH
OTBEPCTHSIMH [JIsl 3aCACHIBAHHS JHCNEPCHH, PACNOJNOKEHHBLIMH B IO~
CKOCTH IO OKPYKHOCTH.

MexXaHHUYECKH it aHAJIM3 IOUBbI C MOMOILbI0 THAPOCTATHHYECKHX BECOR.
Hcnoab3oBaHHe THAPOCTATHYECKHX BECOB IJISI MEXaHHUECKOTo aHaJH3a
TNoYBH npepjaranock MHorumu asropamu: I'. @. Hedenosrim (1902},
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Ceen-Openom (Oden Sven, 1915, 1916), H. A. duryposckum (1939),
Mapwanaom (Marchall, 1956) u np. CyTb MeToa 3aKouaercsi B yJaB-
JIUBaHUM Ha OIpeJleieHHYIO IJIOMAAL ¥ B3BeWIMBAHWH NMOJ BOJOH oce-
JAAlOIMX CYCIeH3HH, OpHYeM JOJKHB OBITh CTPOTO  (DHKCHPOBAHHL:
nyTb ocellaHusi (h B cm) W BpeMs B3BeuiMBanusi (fy, fy, {3 B CeK WJIH
MUH), a TaKxKe TeMrepaTtypa AHCIIEPCHM; HAa OCHOBAHHH 3THX AAaHHBIX
B JajibHeHIieM BO3MOXKHO paccyuTaTb pasMep OCeBIIHX (paKuuil
H CoJiepKaHHe MX B HCXOAHOH aucnepcud. /st O3HaueHHOM LesH
KOHCTPYHPOBAJIHCh pa3iuuHble NPHBOPLI, W3 KOTOPBIX 0COBOTO BHHMA-
HHUSl 3aC/AYXKHBAIOT KOHCTPYK-
ILHH, NMPeRJNOoMKeHHbIE TPeMs [o-
clefHUMH aBTopaMu. Ha pHcyn-
xe 18 nokasaHbl CeHMEHTOMET-
pUuecKHe MHKPOBEChl KOHCTPYK-
nuu H. A. ®urypoBckoro. Mgt
He CTaHeM ONHCHIBATH 3TH NpPH-
6opel, TaK KakK CYHTaeM cam
MEeTOJl THAPOCTATHYECKHX BECOB
VIS MEeXaHWYeCKOoTO aHaJm3a
NOYB — Cpeibl NOJHUAHCIEPCHON
H TeTeporeHHON — HenpHIoj-
HBIM.

Ha3zoBeM OCHOBHBIE mpensT-
CTBHS AJISl HCIOJNB30BaHUS 3TOTO
MeTofia.

Pac. 18. CrexnanHbe cefuMeHTOMETPHYE- 1. Ilpu mexaHuYecKoMm aHa-
CKue MHKpOBeck (HpPHGOp ¢ uameukol) Jig3e NOYB B BOLHOH cpene Mol
H. A. ®uryposckoro uMeeM J1e10 C (PpaKUHUSMH OT

mesaxoro necka (0,25—0,05 xum)
Jo uaa (<0, 001 MM), TIDHYEM B HJI BXOAST ¥ KOJJIOHABI (< 0 0001 MM).
C noMombio ruAPOCTATHYECKHX BECOB HeJb3st YUeCTb TOYHO CaMble
KPyIHBIE H CaMble MeNKHe dpakniH. YdeTy KpYNHHIX ¢dpakudil mpe-
NATCTBYeT 6LICTPOTA HX OCEllanHsi B HHTEpBaJe BpeMeHH, KOTAa aucnep-
CHsl ellle He YCIOKOHJAch Nocje BJHBAaHHS ee B COCYA JJIsi aHajH3a
H nepeMelliBaHHsi. Ty MOTPEIIHOCTb MOXKHO 6biJI0 Obl YACTHYHO HCIpa-
BHTb, NOTPY3WB Yameuky HJH AMCK AJs B3BElIMBAHHS CYCHEH3HH
B KHJKOCTb Ha r1yGUHY He MeHee 25 cu. OJHAKO 3TOTO CJeJIaTh HeMb3s,
TaK Kak ocelaHue yacTuy ¢ AdaMerpom B 0,001 mm ¥ yaeJbHLIM BECOM
2,65 Ha 3Ty ToyGHHY npH Temneparype 15°C 3aTsAnys0Ch 6Bl GoJiee
yeM Ha 82 wuaca. [lo 310#f Ke npHuMHe HENb3A YYECTb (DpakuUuH
< 0,001 mm, Tak KaK CpOK MX OCEIaHHs MPOJOJKAJCs Obl Heonpene-
JIEHHO JUIHTeNbHOEe BPEMSI.

OTMeyeHHBIE MNpPENATCTBHS IIPH MEXaHWYECKOM aHa/IH3e MOYBHI
METOAOM THAPOCTATHYECKHX BECOB AJIst Y4eTa CaMblX KPYNHBIX H CAMBIX
'MEJKHX (pakuuil W3BeCTHBl H aBropam pasbupaemoro meroga. Ceen-
Oner B cBoefi paGore AJst IpHMepa HOPHUBOAMT pE3yJbLTAThl aHalu3a
rpy6o#t rauubl u3 JlaHHH, B KOTOPOM C MOMOILBIO €0 BECoB YAAJoCh
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yuecTb JHWb (pakuun guamerpom ot 1,5 1o 30 mx. He yuTeHHBIMH
octanucs: ¢pakuun < 1,5 mk — 17,4% u dpakuuu > 30 ux —
12,5% (unr. mo Kuny (Keen, 1933, ctp. 48).

[To H. A. ®uryposckomy, «OCHOBHBIMH TpPeGOBaHHSIMH, KOTOpbiE
Hajo NPelbsiBAATL K NOPOLIKY, Pa3Mepsl YacTHI KOTOPOTO NPEACTOHT
ONpefieNHTL CEAMMEHTOMETPHUECKHM METOJIOM, #ABISOTCA: 1) . romo-
FEHHOCTh [OPOIIKa, 2) orpaHud4eHHas MOJHAMCHEPCHOCTH MNOPOLIKa
¥ 3) OTCYTCTBHE B INOPOLIKE PACTBOPHMBIX NpHUMecedl, B 4aCTHOCTH,
npuMecedl 3eKTponuTo». 11 Aanee «nof roMoreHHOCTHIO NOPOILIKA MIOHH-
MalOT OJHOPOJHOCTh €ro XHMHUECKOTO cocTaBa. EC/IM mOpOLIOK COCTOUT
¥3 Pa3AHYHBIX KOMIIOHEHTOB, TO BO3HHKAaeT Cepbe3Hoe 3aTPyAHEHHE
NP TOYHOM ONpEJeTeHHH Pa3MepoB YaCTHI| 10 CKOPOCTH HX OCEAaHHUs»
(1939, ctp. 109).

Tax kak mouBa — cpeJia MONHAHNCHEPCHAS H reTeporeHHas, To ecre-
CTBEHHO, 4YTO MPHMEHEHHe CeIHMEHTOMETPHYECKOTo METoia B NOYBEH-
HBIX HCClefoBaHHsAX Kpaiine orpanuueno. [lo gawuem B. E. Kopenes-
ckoft (1953), ero MOXKHO HCNONBL30BATL ANs MOJYYEHHs NMPHOAH3HTENb-
HBIX XapaKTepUCTHK MexaHHYeCKHX ()paKuu# NoYBb! JHUIL B JHANA30HE
0,05—0,001 mm, npuuem cycneH3uu c AuameTpoM dactuy < 0,05 mm
Heo6X0JMO roToBuTh N0 CaGaHHHY WJIH ApyraMm cmocoGoM. Ppaknuu
xe ¢ AdaMerpami dactay > 0,05 u < 0,001 mm HyXKHO onpefeNsTh
KaKuUMH-AH60 [pyruMa MeTojaMu. Bce 3T0 HACTONABKO OCJOXKHSAET
aHajnu3, Y10 HCHOJL30BAaHHE €ro B MOYBEHHHIX JabopaTopHAX CTaHO-
BHTCS HenenecooGpa3HsiM. ¥ TBEpXKACHHE aKajeMuka PeGuHiepa o ToM,
yTo MeTofd mnpodeccopa QPUIYPOBCKOro HallleNl IIHPOKOE NPHMeHeHHe
B NOYBEHHLIX JaGopaTopusix (cM. npeiucnoBue K xkH. PHTYPOBCKoroO,
1939), He cooTBeTCTBYeT NEHCTBUTENLHOCTH W BBOAMT B 3abnyXKAeHHE
HEKOTOPbLIX MOYBOBEJOB-aHAJHUTHKOB.

2. Brplle Mbl OTMETHJIH, YTO METOA THAPOCTATHYECKHX BECOB Jaxe
B Auania3one dpaknui ¢ guamerpamu 0,05—0,001 mu gaet nuus rpy6o
npubnusutenpusie Benuduusl (puc. 19). 3to ces3aHO eile ¢ oAHOH
MOrPeNiHoCThI0 B METOAe, Ha KOTOPYIO BIepBhie 0GpaTUAH BHHMaHHe
Koyrce u Kpoysep (Coutts, Crowther).

Ilox 4amko BecoB B AHCIIEPCHH MOC/e OCEIAHNs CYCIIeH3HH Co3aerT-
Cf YY4acTOK C MeHblllell TJIOTHOCTHIO AHCHEPCHH, HeKelNH B GOKOBOM
NpocTpaHCTBe MO mepudepud Yalikd. PasHuna B NAOTHOCTH JHCHOEPCHH
3THX YYaCTKOB 0OYCJOBJNHBaeT nosBieHHe Aup(dy3HBIX TOKOB, KOTODhHIE
HapyuiaioT NpsMOJIHHEAHOe ajeHye CyCIeH3Ul B JKUAKOCTH — [JIaBHOE
ycaoBHe npumenumocTd Teopud Crokca.

Hosefiniuy 13 U3BeCTHHIX HaM NPHGOPOB AJS MeXaHHYECKOro aHa-
J1M3a T[OYB C INIOMOILBI0 THAPOCTATHYECKHX BECOB ABJAAETCA HPHOGOP
:Mapuianna (Marshall, 1956), B kKoTopoM ualixka BeCOB 3aMeHEHA MOIJIAB-
KoM o6TekaeMoii ¢opmbl. Pa3Meps momjaska: AuameTp — 2,5 cm,
25;061>eM — 35 ma; Bec B Bojle — 3 2. OnHAKO M3JOMXKEHHBIE BbIE NPHYH-
'HBI, HCKJIOYalOllHe MIHPOKOE MpHMeHeHHe CeXHMEeHTOMETPHUECKOro
Mertofla AN esiell MeXaHHYECKOro aHajlu3a 10YB, He yCTpaHeHb B MPH-
Bope Mapmanna.
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Memod Memod Memod
nunemry apeomempa Efﬁumeﬂfgamgmpuvecnux
. eco
{ o H.A. Kavurcxomy) {nnemuocmy cycnensuu-3%)| (no H.A. Pueypoberomy)

1. fepnobo -nodzonucmas noyba, zopusonm A, (15-25)cm

s B I’y

2 Yeprasem Bugenoyennsil, eopusonm Ay (30 -40)car

LR -1

152 BRI -2

97 e ] ]y

: ey B4
| S -

iy B - 6

3 Kpacnosem, zopusonm C (65-70)cm

Puc. 19. Mexanuueckufl cocTaB NOYB NPH pPA3JAUYHBIX MeETOJAX aHaiusa
(8 %). NoaroroBka o6pasitoB kK aHanusy no Merody H. A. Kauuucxoro
(ananusuposana B. E. Kopenesckas):

1 — necox kpynHuii u cpegpuft (1,0—0.25) mm; 2 — nmecox Meaku@t (0,25—0,05) mm;
3 — pplabp . KpynHast  (0,05—0,01) mMm; 4 — meip  cpegHsia (0,01—0,005) mu;
§ — nub Meaxast (0,005 — 0,001) wmm; 6— ua (<0,001) mm



) MeTrox MeXaHWYECKOro aHadu3a MO4BbI
Ha OCHOBE€ M3MEPCHHUA NMJOTHOCTH AHCNEPCHH

Yem GoJiblie MeXxaHHYeCKUX 3JEMEHTOB B3BEIIEHO B MKHUAKOCTH
(B HaleM cIyuyae B BOAE), TEM MJIOTHEE JUCIEPCHsI, TeM GOJIbLIE ee Yielb-
HEIB BeC. ECAH TAKYIO TOMOTeHHYIO NOcCJe B30aJThIBAHHSA AHCHEPCHIO
©OCTABUTb B IOKOe, MJIOTHOCTh €€, N0 Mepe OCENdHHA Ha JHO COCyad
CYCIHEH3HH U KOJJOHAANbHBIX YacTHIl, OyleTh yMeHbllaThcA. M3mepsasn
IUIOTHOCTb AMCNEPCHU Ha ONpeieleHHOH raybuHe A (cM) depe3 CTPOro
UKCHPOBAHHbIE HHTEPBAJIbI BDEMEHH (4, fo, f5. ..) U 3HAsA TEMNEPATypy
JKHJKOCTH, N0 GopmyJste CTOKCAa MOXKHO PacCUUTATh COJEPIKAHUE B HCXOA-
HOH JHCHEpCHH MEX4HHYECKHX 3JIEMEHTOB DA3JIHYHOH KpymHoCcTH. T4
'3aMaHyHBasl MO CBOEH NDOCTOTE HJes NpUBJEKNad BHHMaHHe MHOTHX
Hccnefosareei.

Apeomerpuueckuii Merox. i ripoBejieHHs] MEXaHHUYECKOTO aHAU34
noys pAfoM apTopoB Hauyunas ¢ 1917 r. ucnoab3oBaiuck Becbl Mopa
(Pratolongo a. Hahn u jap.), a nosxKe anajoruyHpie UM pasJHYHLIE
nonjaskosble npHbophl (puc. 20, 21).

HauGoabulee pacrnpocTpaHeHHe Cpejd MOIMIABKOBBIX  Npubopos
B NOCJEJHHE roJbl NOJNYYHJIH dpEOMeTphal. Brepsele MeToj apeoMmerpd
6uu1 npumeden byitiokocom (Bouyoucos, 1927) n Kasarpanpe (Casa-
grande, 1934).

CyImHOCTb METOAA COCTOHT B NOC/ENOBATENLHOM ONpEefeeHHy ¢ Io-
MOMIBIO dpeOMETPa MJIOTHOCTH JAMCIepCHH Ha raybune A (cm) uepes
3ajaHHble yHTEpBAIB BpemeHu ot 30 cex 10 24 wacos. Pacuer mMexaHH-
YeCKOIo COCTABA IOYBHI BEAETCA C HOMOILbIO CHENHalbHOA HOMOIDaMMbl
(B Merone Kasarpaune *) uau no dopMynam, kak B pabote [leiis
(Day, 1956), koTopblfi HCHOJB3YyeT CTaHAApTHbLI apeoMerp AmepH-
KaHCKOro oCmecTBa HCC/EI0BAHHA MaTepuasoB €O Likajgod bByifioko-
ca. [locrennnit Meron pacuera mpome. B 3TOM MeTOAe KOHIEHTPALHS
CYCHEeH3HH B IpaMMax Ha JIUTDP BblYHcAsiercs no ¢dopMmyJiie

C=R—Ry,
rme R — orcyer apeoMerpa B AHCHEPCHH;
R, — otcuer apeoMerpa, MOJNyuYeHHBIl NpH KajguOpoBKe ero B pa-

ctBope rekcameradocdara wmatpus (50 ma 10-npouentHOrO
pacrBopa rekcameragoctara natpus mmoc 950 ma Bonsl).
IlpouentHoe conepxkanue ¢pakuuu (P, %) Haxoputcss no Qopmyte

p_ C
P-——C—0 100,

rae Co— HaBeCKA NOYBHl B rpaMMax, pACCYHTAHHAs Ha JIUTP BOABI
TNpH aHasuse.

* Cu. no stomy Bompocy pabotat B. M. Fymenckoro (1935, 1949), A. @. Ba-
Jonuoi v 3. A. Kopuarummo#t (1961).
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Puc. 20. Bect Mopa B npuMeHeHHH K CEAHMEHTOMETPHUECKOMY aHaJH-
3y (I) m nonnapkoBuil cenuMentomerp Duryposckore (I1)

«

1 2 J ¢

Puc. 21. TugpoMeTpH PasyIMUHBIX CHCTEM:
1 — rujppoMerp no DBy#tiokocy (1925); 2 — apeomerp no Kasarpaunpe (1935);
3 — ruppoMerp mo Ilypu (1949); 4 — uefino-ruppomerp (chaino — Hydrometer)
no Ilypu (1949)



Iuamerpsl yactui (d) paccuuTHIBaIOTCA 1O (opmyJie

o
d=: Vz,

o 30ms
=1000 Y 5

S -— IyTh CeJHMEHTALHH;
n — BA3KOCThL cpeant = 0,00807;
ps U p, — IJIOTHOCTb YACTHIL H CPE/bl, PAaBHHE COOTBETCTBEHHO 2,650
u 0,99949;
g — YCKOpEHHe CH/H TAXKeCTH, paBHoe 980,7 cm/cex;
! — BpeMs CeAHMEHTAUHH B MUH.

HaMepenne pekoMeHLyeTCsi NPOU3BOAHTH npH Temneparype 30° C.
Ilpu uHoll TemMneparype HeoOXOLHUMO BHECEHHE NONPaBKH YMHOXKEHUEM
AOJIY4eHHBIX pE3YJbTaTOB HA BBIpAKEHHE ‘/ nLl, rie 1 — BA3-

30
KOCTb BOJIH NDH TeMNEPaType OMNHTA; 1}30— BA3KOCTH BOAM NPH TeM-
nepatype 30°C.

B pa6ore [efis npusoauTcs TabaHIa C BEIHYHHAMH O /151 pas/iHu-
HBIX OTCUETOB dpeoMerpa.

[Ipoctora Mer1oJa MexaHHYECKOTrO aHAJH3a IOYBbl C IOMOILLI0 MO-
I1aBKOBHIX HPHOOPOB, K COXKA/NEHHIO, HE COTPOBOXKAAETCA HEOOXOAH-
MOH TOYHOCTBIO pPafoThl IO 3TOMY METOAY.

OcCHOBHBIE OUIHGKH B HEM IPOUCTEKAIOT OT CJEAYIOMHX IPHYHH:

1. Tlocne B36anThIBaHHA JHCIEPCHH TPH yHeTe KPYNHLIX (hpakuui
apeoMerp norpyxaercsa B kKoJebswomyocs cpeny. Ecan cpok orcuera
(f) He3HauMTeNeH, KakK, HalpHMep, NPH yuere IecyaHod (HPakIHH,
Cpena He yCrieBaer yCHOKOHThCH. B 3TOM Cllyyae HCKIIIOHEHO MipsIMOJIH-
HeflHOe najieHHe MEXaHHUYECKUX 3JIEMEHTOB, YEM HapylUaeTcsi OCHOBHOE
TpefoBaHue, npeaycMoTpeHHoe (opmynoi Crokca, u ap. Ilo 3tofi
NIpUYHHE necyaHas GpakLiusi apeoOMETPHUECKHM METOAOM BCErAa YUHTBI-
BAeTCsl HENpPABHJbHO.

2. Iny6uHy Hapacramomero MHorpyXeHus apeoMerpa B MKHIKOCTb
HEJIb3sl CYHTATH CTPOTO INPOTNOPLUHOHANBHOH H3MEHEHHIO ILJIOTHOCTH
JHCIIEPCHH, TaK KaK IPH 3TOM NOIPYXKaercsi B KUIKOCTb HE TOJNLKO
JIYKOBHIIA aPEOMETPA, HO H €ro CTBOJ, KOTODPHIA NPH 3TOM TaKKe HCIIbi-
ThiBaeT rnoTepio B cgoeM Bece (Puryposckuit, 1939, ctp. 80).

Eme Gosee rpyfuie OLIMGKH OTMEYAIOTCS IMPH MNOJAB30BAHHH IPH-
Gopamu THna BecoB Mopa, Tak Kak B 3TOM Clydae MOIJIaBOK pasMe-
maercss B HECKOJbKHX pPas/HYHBIX [0 IUIOTHOCTH 30HAX JMCIEPCHH
(cM. puc. 20, Becst Mopa).

3. Ha nneun apeomerpa capurca 4yacTh CyCNEH3HH, OTAXKeNsd0-
MHX €ero W TeM HCKaXalolUX HCTHHHbIE NoKasaHus. [lorpelHoctb
OT 3TOH NPUYHHBEI BO3PACTAET 10 MEpE yBEJHYEHHS IJIOTHOCTH JHCIep-
CHH.

(15)

rae no Crokcey,
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4. IlnaBas, apeoMeTp COBEPLIAET BPAllATENbHBIE JBHKEHHS H MOKET
TpUGAHAKATECA K CTEHKE LHJAHHAPA, T. €. 4acThio CBOero ofbeMa nona-
JaTh B NMOTPAHHYHBIA CJOH, HHCHepCHH, Tie OBICTPOTa NMAaJIeHHs CyCreH-
34fi OTKJIOHSIETCH OT HOPMANbHOH. DTOro MOXKHO H30eXaTh, CHaGIUB
COCYA I/ 4aHaNu3d NpPHUCNOCOOJEHNEeM, LEHTPHPYIOIUM apeoMerp,
HO B 3TOM Cliy4da€ BO3HHKAET HOBA# OLUHOKA U3-3a TPEHHS CTBOJIA apeo-
MeTpa O HANpaBJIsiollee KOJIEUKO.

5. Tloa nykoBuue#l apeoMerpa NpH OCEeJdHUH CYCIHEH3HH cosjaercs
Jpyras KOHUeHTpauHs, MeHbllasi, geM o HepHbepUU €ro, B CUIY 4ero
BO3HHKAIOT OokoBble nub(dy3Hble TOKH, HapylldiolHe IpAMOJHHEH-
HOCTb TNAfeHHH CYyCINEeH3UH. JTO sBJieHHe NpPH HCNOJb30BAHHH apeo-
MeTpa BbIparKeHO cjabee, HEXKENH IMOJ YAIIKOH CeJHMEeHTOMETPUYeCKHX
BECOB, OJHAKO OHO HMEET MECTO H YCHJHBaeT NOTPEelIHOCTH aHa-
JH3a.

6. ToyHocTs y4era pasaHYHbIX (pakuuil 3aBHCHT OT TNJIOTHOCTH
JHCIIEPCHH, TpHYeM YyBeJHYeHHE HJH yMeHblUeHHEe IJIOTHOCTH ee pas-
JIHYHO CKAa3bIBAaeTCs HA TOUHOCTH y4YeTd KPYIHbIX U MEIKHX (ppakuui.
Taxk, ecld NJIOTHOCTb HCXOXHOM jucrnepcud paBHa 1%, To Ko BpeMeHH
ydera HJAUCTOH (QPAKIHH OHA HACTOJNBKO yMeHbllaercsi, YTO apeoMeTp
«qyBCTBYET» €€ HEeTOYHO H OToOpaxKaer CIyd4aiiHO. DTy HETOYHOCTb
y4eTa HAHCTOH (PpAaKIHH MOXHO YCTPAHHTH, NPHHAB IJIOTHOCTb HCXOA-
Holl mucniepcud He B 1%, a B 3%, HO B 3TOM cilydae pe3KO BO3PACTYT
OUWHOKH MPH ydeTe KPYNHHX GpaKuHi — riecKa i KpYIHO# HbUIH.

IIpu nposepke apeomerpuyeckoro Meroja B nabopatopusix Ilou-
BEeHHOTO HHCTHTyTa H MIY (patoter E. M. Kouepunoit, A. ®. Maka-
poeoli u T. H. Ilnarosoii, B. E. Kopenescko) 66110 yCTAHOBJIEHO, YTO
JiyqUide pe3yJibTaThl M0 ITOMY METONY NOJAY4aioTcs [pH aHalu3e NoYs
‘CPeAHHX T0 MeXaHHYeCKOMY COCTaBy, NpHYyeM B clydae MJIOTHOCTH
HCXOAHON jucrepcuu B 1% HanGoJsee TOUHO yYHTHIBAETCS NECCOBHAHAS
ppaxunsa. OWHOKH PE3KO BO3pacTaiOT NpPH aHajH3e IecyaHblX H IVH-
HHCTBIX moyB. Kak BHAHO u3 AaHHBIX Kopenesckoit (cM. puc. 19),
pacxoxjeHue B COAEPHKAHHHM HAHCTOH (Ppakudd H JPYTHX ¢pakmuil
TNpH CPaBHEHHH Pe3y/bTaTOB aPEOMETPHYECKOTO METoJd C IMHIETOYHBIM
Moxer gocruratb 15% u Gosee. B 3toM ciiyyae HETOYHOCTH apeOMeTpH-
YecKOro MeToja jefaercs CTojib GoJplIOH, 4TO MO JAHHBIM aHAa/IH34
HoYyBa MOXKET IONAcTb B APYro#l Kjaacc [0 MEXaHHYECKOMY COCTABY,
HEXEJH NPH aHaju3e NHIeT-MeroJoM. Tak, HampHMep, moyBa, IJIHHH-
T4l M0 PE3yJbTaTaM NHIETOYHOTO dHANU3d, MOKET OKA3dThCA CPEJHUM
CYT/IHHKOM IIpH apeoMeTPHYeCKoM daHand3e d T. H. {cM. puc. 19).

MsBecTeH pAj HONBITOK YTOYHHTH ApeoMeTpHdecKHil MeToA. Tak,
Ilypu npepslaraer gsa TruapOMeTpa, KOTOphbie, MO €ro MHEHHIO, CIO-
co6eTBYIOT 3101 1end (cM. puc. 21) (apeomerpw Ilypu, 1949). B nepsom
H3 HUX 3HAYHTENBHO YAJHHEH CTBOJI apeoMeTpd. DTO NO3BOJSIET TOYHEe
YUYHTHBATE KPYINHbIE (PpAKIHH, TAK KAK C BO3pACTAHHEM IYTH HX oce-
JlaHdsl yBEJIHYHBAETCS HHTEPBAJ BPEMEHH i IEPBbIX OTCYETOB IO
wkane apeomerpa. IloatoMy xuakocts mocsie B30OaNThIBAHHA COBEp-
IIeHHee NPHXOAUT B COCTOsHHE NOKOsi. ONHAKO yBe/NHYEHHE IYTH AJsl
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OCENaHHs CYCNEH3HH CHIBHO 3aTsruBaeT yduer menakoi mslin (0,005—
0,001 mm) u unucrok dpakuun ( < 0,001 ma).

O BTOpOM NpHCHOCOG/IEHHH B 3TOM aPEOMETpE, MPH MOMOILH KOTOPOro
LEHTPHPYETCsI €ro NoJ/I0XKEeHHEe B IHJIHHAPE, Mbl TOBODHJH BbILIE: OHO
HMEET KaK [OJIOXKHTEIbHOE, TaK H OTPHUATENHLHOE BJIHSIHHE.

Bropo# ruapomerp, npeiioxenHsii Ilypu (cm. puc. 21), Tak Hasb-
Baemblif «uenHofi» rufipomerp (chaino-hydrometer), ornuuaerca ot Bcex
paHee H3BECTHBIX NONBITKOH COUETaThb B HeM OBICTPOTY ONpENeNeHHs
NIOTHOCTH JAHCHEPCHH FHAPOMETPHYECKHM METOJAOM C TOUHOCTBIO ydera
ee He OGbEeMHbIM, a BECOBBIM NyTeM (TOUHOCTh AHAJHTHYECKHX BECOB).
Jnsa 310ft LENH T'HAPOMETD, NOTPYIKEHHBIH B AKHAKOCTb, MOJBCIIHBACTCS
C TIOMOILBbIO IIETIOYKH K CHCTEMe Nepefad, perdcTpUpYIOU(HX €ero Bec
B pasHble HHTEpBaJbl BPEMEHH, BCerAa Ha ORHOH H TOH XKe LIyOuHe.
Tny6uHa norpyxeHust apeoMerpa GpUKCHpPYETCsl ¢ TOYHOCTBIO 0 JAOJeH
MHJJTHMETPA NMPH NOMONLH HIVIbl B HHXKHEH YaCTH CTa/IbHOIO P SIMOYTO/b-
HHKa, 3aKPEnJIEHHOro Ha €ro CTBoJe.

Lenuno#t ruapomerp Ilypu nosposser TouHo perucTpHpoBaTh H3Me-
HEHHA B €r0 Bece [0 MEepe YMEHbLIEHHS MJIOTHOCTH AHCIEPCHH, HO OH
He CHHMaeT ApYTHe HOTpeLIHOCTH apeoMEeTpHYECKOro METOHAa, KOTopble
OBLIH OTMEYEHBl BHILIE.

Meroi MeXaHWYecKOoro aHajusa nousst no Buruepy (1918 r.).
Mero/l MEXaHHUECKOIO aHaJiu3a 1nouBbl N0 BHrHepy, Kak H apeoMerTpH-
gecKHH, OCHOBAH Ha yyere IJIOTHOCTH AHCIIEPCHH B COCYHE
OCEllaHUsl B pasjiduHble HHTepBajsl BpemeHH. s 3T10#
[&JIH aBTOPOM HCIO0J/1630BaHA CHCTEMA ABYX COOOULAIOMIHXCSA
cocyzios (puc. 22).

B m#pokuit cocyn A ¢ npojonxenneM C mnomeriaercs
HCIBITYeMasl AMCNepPCHs; B y3KHH — B — JHCTHNIHPOBAH- 60
Hasi Boja. B cuay pasNHYHRIX ILIOTHOCTEH JHCHEpPCHH all
HOUBBl W JHMCTHJAJMPOBAHHOH BOJBl YPOBHH IKHAKOCTEH 50
B cocyaax A u B, B ciyuae HX CONPHKOCHOBEHHSI B TOY- {
ke H, OyAyT pas/iuuUHbI: YPOBEHb XKHJAKOCTH C MEHbBILEH 0
OVIOTHOCTBIO Oyner Bbilie. IlnoTHOCTE XKHAKOCTEH npHHH-
Maercss 0O6paTHO NpPONOPUHOHAABHOH BhICOTE CTO/N6A MHUA- -
KocTH B cocyae. Ha 310fi OCHOBE NpPOM3BOAMTCA pacyer 20
NJIOTHOCTH JHCHEPCHH B COCYJE OCAaMJCHHS.

[aGaputsr npuGopa Buruepa takossl: TpyGKa A5 ocax- 0
JAeHusi cycneHsun A ¢ mnpojo/ukeHHeM C HMEET JJHHY
100—120 cm. OrHowenne A Kk C npuMepHo paBHo 4 : . =
Huamerp ux 3,47 cm, emxocts TpyGku A—okosno 950 cad.

Puc. 22. Annapar BurHepa [Js MeXaHMYeCKOT0 aHaJAH3a [OYBH ¢

\J

HUsmepureasuas tpybka B, KOTOpas OTBETBJSETCS OT TPYOKH Oca-
KueHus A M MOXKeT H30/IMPOBaThCs OT Hee KpaHoM H, MMeeT BhHICOTY,
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paBuyo Tpy6ke A. [{nameTp H3MepuTeJbHOH TPYOKH JOJNXKEH GbiTh
TaKUM, YTOOBI B HEH He NPOsABAsIICS KanH/IAPHbIH 3ddeKT: NpaKTHIECKH
OH npUHHMAeTrcs paBHbIM. 1 cm.

OG6e Tpy6KH Bblllle MECTA HX COEIHHEHHA CTPOro IPaiyHpPOBaHbI, HpU-
yem HaunGoJ/iee To4HO (A0 1 M) rpajynpoBaHbl BEpXHHE HX YACTH, B Ipe-
Jenax KOTOPbIX MPOU3BOAHTCS OTCYET PAa3HOCTEH CTOSHHS MEHHCKOB.

Ilepen ananusom npuGop, 3anonHeHHblll B npefenax 1py6ka A + C
NI0YBEHHOH JHCriepcHel H B npelenax TpYOKH B — JHCTHAIHPOBAHHOM
BOJIOM, OCHOBATeJbHO BeCTpsAxuBaercs. IIpH 3Tod omepamun TpyOKH
3aKpHIBAIOTCA TINATENBHO TOJOTHAHHBIMA KAYYYKOBLIMH INPOOKaMH
H 000paynBaioTcss B BEPTHKAJIBHOH MNJOCKOCTH MO KPYTY, B LEHTpe
KOTOPOIO PACIHOJIOKEH BpALAOMHUACSA CTepXKeHb ¢ KOJIbLeBoH mwaibol,
npuKpenasomui npubop K MaccuBHOH Metannyeckoll crolike. [Tocne
BCTPSAXHBAHUSA NPHOOP MPHUBOJAHTCS B CTPOIO BEPTHKAJBHOE NOJIOKEHHE,
OTKphiBaeTcss KpaH H M perucrpupyercs ypoBeHb MKHIKOCTH B H3-
MEDHTENbHOH TpyOke 4epe3 ormnpeJeleHHble HHTEpBalbi BpPEMEHH
(tfi) tZ, t3)'

B cocyne ocaxaenua A ypoBeHb He u3MepseTcs: Jejaercs Jomy-
IIEHHE, YTO NPH COOTHOLIEHHH 06beMOB TPYOOK OCaXKJAEHHSA H H3MepH-
TeJLHOM npuban3uteabio 10 : 1 KojebGaHue ypOBHsI JKUAKOCTH B TpyOKe
ocaxenus OyleT He3HAYUTEJbHBIM H B OKOHYATeNBHBIX OTCYETAX
MOKeT OHTh Y4YTEHO CTAHIAPTHOH NONpaBKOH.

Pacnonaras pasHuuell yposHedl MEHHCKOB MKHIKOCTH B TPyGKax
IVl OCAXKJEHHs CYCNEeH3HH W u3MepUTENbHOH, /A KaKAOTO OTpe3Ka
BPEMEHH MOXKHO pA4CCYHTATh IJIOTHOCTb JHCIEPCHH B Tpybke MIs
OCaXKJEHHUsl, a4 3HAs HCXOAHYIO TJIOTHOCTb JHCNEPCHH, MOXKHO pacCyu-
T4Th TAKXKE KOJHYECTBO H NMPOLEHT OCEBIIHX YaCTHI 3a J000H 0Tpesok
BpEMEHH.

Mmesi nyth ocaxpuenHs (BeicoTa TpyOkH A) H BpeMsi OCAXKACHHs
dpakuuil, HAXOJUM CKOPOCTH HX najeHHs (v, cm/cex), a oTciofa nps-
MOH mnepexol K 3bhdeKTHBHOMY AHAMETPY OCEBLIMX (paKiHi.

Jlaem pacder mJOTHOCTH jucriepcHu B TpyGKe AIsI OCAMKAEHHS
o Burnepy (Wiegner, 1918).

O6o3HauaeM K Haualy OIbiTa:
h.,— ypoBeHb BOAB B H3MEpHTeNbHOH TpyOKe (B cM);
hy — BHICOTA YPOBHS NMOYBEHHOH AUCIEPCHH B TPYOKe JJiA OCAXKIEHHS;
Sm— yIeNbHBIH Bec NHCNEPCHH TPH TEMIIEPATYPE ONBITA;
Sp— ylenbHbll BeC BOABI MPH TEMIEPATYPE ONBITA.

[TockosnbKy BBICOTBI CTOIGOB MHUAKOCTH B H3MEPHTENbHOA TpyOKe
N5l OCAKJEHHS CYCIIeH3HH 06paTHO NPONIOPIHOHANBHE YAENbHEIM BECAM
KHUJIKOCTEH COOGIIAIOMUXCA CHCTEM, MOMKHO COCT4BHTb MNpPONOPIHIO:

hW__ Sm _hW'SW
Ty = 5y OTKyRA Sm = o (16)

OGosnaquB Bec BOAb B TPYOKe /I OCAKAEHHs cycreHsud yepes W,
BeC NOYBHI Yepe3 B u yuenbHmil Bec TBepHOi (hasbl nouBbl depes Sy,
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HaHleM 006beM JHCIEPCHH B préxe OCAXKAEHHA:
’ W W+8)
S TS Sb TS ' a7)
B gopmyae (17) BMecTo S, NOACTAB/IAEM €I0 3Ha4eHHe u3 HOpMy.Jsl
(16), nonyuum: : »
V. B _(W+iBh
SW T Sb - hur'SW
OTKYAd
WSuhy + BS phyy = WSyhy, + BSphy,
4

hw—hp
B=WS, 77" —2%2—- .
b Sphy—Syhw
O603HaYHB OTHONIEHHE BHICOT XKUAKOCTH B TPYOKAX LISt OCAKACHUS
" . h
cyCHeH3HPI H B I/I3MepI/lTeﬂbHOH EI:; qepe3 U H pa3lleJH/IB qUCJIIUTENDb
¥ 3HaMeHaTellp TPETHETO MHOXKHTess B (opMyse Ha Ry, noaydum:
1—v
B=WSp ——— . 1
e (18)

[Tono6usiM 3Ke 06pa3oM MOXKHO BBLIYHCJAHTH KOJIHYECTBO FIOYBHI,
QCT4BIUEHCS B AHCHEPCHHU (By) A/ M060T0 MOMEHTA BPEMEHH OT Hayaja
ocefaHus cycrieHsud. Jas 3T0ro Heo6XOAHMO JHIIL YYECTb 8 3aAadH-
Hblfl MOMEHT OTHOIIEHHE BBHICOT XHAKOCTH B TPYOKAX AJs OCAKIECHHS
M H3MepHTeJNBHOH TPYOKE:

ey
hW1 i
OTCIONAa
* I—Ui
— Vi So g0 - (19)

‘TlpuusiB uCcxofHO€E KOJHYECTBO NMOYBLI B aHanu3e 3a 100% u 3Has Koju-
2eCTBO [0YBLI, COJAEPKAILEECH B AUCHEPCHH B KAXKAbIH AdHHBIH MOMEHT,
2MOXHO BLIYHCJIHTb B [POLEHTAX YaCThb HABECKH, ellle OCTaBLIEHCS
“BO B3BELIEHHOM COCTOSIHHH (X4), 4 TAKXKE YACTH NOYBbI, Y3KE OCEBIIEH (X2):

_100By o, 100W, (1—04) (Spv—Sn)
B b= W (1—0) (spv1—Sy) (20)
x2=100% — x,% *. (21)

Merox MexaHu4eCcKOro daHann3a, OCHOBAHHBIA HA npuHmune [. Bur-
Hepa, emie oJjlee NPOCT, HEXKENH APEOMETPHYECKHH METOH, OJHAKO OH

* CunrtaeM HYXHBIM OTMETHTb, yTO B cGopHuKe pa6oT I'. Burnepa («Ma6pan-

Hpe paGotb», Cesbxosru3, 1941), maganHom nox peaakuuved M. H. Anrtunosa-

apataesa, B pa3o6PaHHHIX HaMu pacuerax (cTp. 243—244) ponymieHh rpyGee
o G6KH.
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CONpSAKEH C PSJIOM HETOYHOCTEeH, KOTOpble OBITH H3BECTHBI M dBTOPY
meroga. OTMETHM INaBHBIE H3 HHX:

1. UroObl pasiuuds YpOBHeH XXHIKOCTeH B TpyOKax IJsi ocaxkje-
HHSL CYCNEH3HA H B M3MEPHTENbHON NPH B3aHMONEHCTBHH IHCIEPCHH
C NMCTH/VIMPOBAHHOU BOJOH OBLIH TOYHO PETHCTPHPYEMh!, HeOOXOLHUMBI
JOCTATOYHO BBICOKHH CTOJIO JKHAKOCTH B TPYOKAX H 3HAYHTENLHAS KOH-
LeHTpauHs cycneHsuil. dtuM ofycioBieHa Beicota npuGopa B 100—
120 c» u npumeHsieMast MIOTHOCTb AHCHepcHH B 3—6—12%.

Kpynnble rabapurtsl npufopa 3aTpyLHAIOT MAHHNYJAALHH C HUM,
0COOEHHO BCTpPAXHBAHHE JHCHEpPCHH. KpoMe Toro, B 3THX YCJIOBHAX
3aTPYAHHUTENBHO OOECNEUHTh ENHHCTBO H IOCTOSHCTBO TEMIEpATyp
npd aHaju3e.

BaxHo TakxKe OTMeTHTb, 4TO nyTh (A1) AJMA OCAXKIEHHS CYCIIEH3HH,
paBHbiii 80—100 cu, kpafine 3aTAruBaeT npoBejeHHe aHanusza. Hanpu-
Mep, 4ToObl ydecTs (pakudio ¢ gdamerpoM gactdl <C 0,001 mu, npn
BesnudHe A 80 cm npHUIIOCH OBl BEIKHAATH OKOMO 12 CyTOK.

Hesnp3n npu3Hath HOpMaJibHBIM H  HCIOJB30BAHHE JHCNIEPCHH
¢ notHocTeio 6—12%. XoTs caM aBTOp OTMedYaeTr NOJHYIO JOMYCTH-
MOCTb aHAJIH3a MPU [VIOTHOCTH JAHCHEpCHH B 6% W JIHIUb «eiBa 3aMeTHOe
B3aUMOJEHACTBHE YACTHI» NpH IIOoTHOCTH B 12%, M3 ppyrux ucciaeno-
BaHHH, O KOTOPb(X TOBOPHJIOCH BBILIE, Mbl 3HaeM, YTO INPH IJIOTHOCTH
pucriepcHd Gosbiie 3% cBoGOAHOE NafeHHE MeXaHHYECKHX 3/JEMEHTOB
B KHAKOCTAX HapylLlaeTcs.

2. B nauane aHanu3a, Korja otkpeiaercsi kpad H (cm. puc. 22),
4aCTh TMOYBEHHOH JHCNEPCHH NPOHHKAET B H3MepHUTE/bHYI0 TPYOKY,
yeM Hapyllaercs NnpaBujbHOCTb OTcueTa. Haobopor, o Mepe ccepaHus
CYCTEH3HH, CONpPOBOXKAAIOUIETOCH YMEHbIIEHHEM INIOTHOCTH JHCIEPCHH
B TpYOKe L5l OCAXKIEHHS, H ONYCKAaHUA CTONOA BOIbI B U3MEPHUTENLHOM
TpyOKe, 4acTs JHCTH/UIHPOBAHHOH BOAbI M3 3TOH TPYOKH mOCTymnaer
B TpPYOKY misA ocaxjeHus. JIHCTHANHpOBaHHAs Boja, OoJsee Jjerkas,
ueM JIMCIEpPCHs, YCTPeMIsieTcs BBEpX 10 TpYOKe oCaxKjeHHs, Hapyluas
NpAMOJIHHEAHOe MajJeHne CyCHeH3HH,

Ecnu nepBeiil fedekT aBTOp METOJd DPEKOMEHJLYET HCHPABIATH
LOJTUBAHHEM BOJbl B H3MEPHTE/bHYIO TPYOKY €ille 0 OTKPhIBAHUS KpaHa
H na BbicoTy oxkupaemoro addeKra NaBIEHHS JHCIEPCHH, BHEAPAIO-
ineiics B Tpy6Ky B, TO nOrpeiHocTs, BO3HHKAKOWASE OT NIPOHHKHOBEHHSA
IMCTH/IJTHPOBAHHOH BOJB! B TPYOKY AUl OCAMK/EHHA CYCIIEH3HH, OCTaercs
HEKOMIIEHCHPOBAHHOH.

3. Tlpu orcyerax BO3MOXKHBI MOTPELIHOCTH JO | MAt, UTO, KAK YyKa-
3bIBAET aBTOP METOAd, MOXKeT 06yC/I0BUTh OWHOKY oT 1,5 10 6% B 3aBu-
CHMOCTH OT BeJNHYHHbLI aHAJIH3HPYEMOH HABECKH.

Ectb B 3TOM MeTozie u pyrue HETOYHOCTH, HA KOTOPBIX Mbl HE CTAHEM
OCTdHABJIMBATHCH.

[IpocTota Meropa MexaHM4ecKOro aHajin3a IIOYBH, OCHOBAHHOIO
Ha npuHuune Burnepa, npHBiek/aa- K HeMy BHHMAHHE MHOTHX HCCle-
Joarejieil. V3BecTen psiJi MOMBITOK YCOBEPIIEHCTBOBATH 3TOT MeTox: Oc-
tBaJipaa H Xaua (Ostwald Wo n Hahn F. V., 1922), Xaua (HahnF. V.,
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1928), Teccuepa (Gessner H., 1926, 1931) u xp. 3xecs Mbl JHLIb YNO-
msiHeM o npucnocobnenun I'eccHepa, cXeMATHYECKH H300PaXKEHHOM
Ha pucyHke 23. 310 npucnocol/ieHHe, BK/IOYAIONIEE 4BTOMATHIECKOE
(c uacoBeIM MeXaHH3MOM) OTCUETHOE YCTPOHCTBO H OGBEKTHB OT KHHO-
IPOEKIHOHHOTO annapard, NO3BOJISIOMHA C TNATHKPATHBIM yBEeJIHYE-
HHeM  dororpaduposath

KPHBYIO OCElaHHs CyCrieH- & npoguns:

34if, 3HAYUTENBHO YTOY- .

HSIET DErHCTPALHIO IO0KA- - ;
3aHud npubopa, HO OHO ) ¢
He Kkacdaercst APYTHX no- MH
rpemHocrell Merona, OTMe- P
Y9EeHHBIX HAMH BHIILE.
Cucrema  mexaHuye- 7 “

CKMX aHAJY30B MOYBH H
HeoO0XOUMGCTh EJHHOTO
MEeTOJa /s NPOH3BOACTBA
MAaCCOBBIX AHAJH30B. Y HH- i
BEPCANBLHOTO METOd MeXa-
HHYECKOTO aHAJIH34 TI0UBhI

o

B HAYYHBIX HCCJIEJOBAHH- S 7

AX 6blTh He MOXKeT. B 3a- 8 nnane ‘

BHCHMOCTH OT OOGBEKTa H e O | {
T

1eTH HCCIeOBAHUS METOJ ; =N

MoxkeT MeHATbesA. Mnoraa, 7 T

KaK CIpaBeN/IHBO YKa3bl- 5 I ‘

saet npog. JI. TI. Po3os
(1936, HYXKHO npHuMeHsTe Puc. 23. Cxema pna (bouTorpaqmqecxoro peru-
CHCTEMY =~ MeXaHHYecKux CTPHPOBaHHA mOKasaduh npubopa Burnepa
(no I'eccrepy):

ananusoB. B uactHoCTH, ,

1 — npubop Burhepa; 2 — HCTOYHHK cBeTa; 3§ — do—
AJIs1 naxoTHoro H nojana- Toannapar; 4 — Gapa6GaH; 5 — yacoBoH MeXaHH3M
XOTHOIO CJIOEB MOYBbl B
ArpOHOMHYECKHX LEJX MOYTH BCerjgd Leaecoo6pasHo NPHMEHATH
JiBa MeToja aHa/ju3a:

a) MeXaHHYECKUH 4aHANM3 NOYBbl C NpPEeABAPHTENbHOM XHMHUECKOH
NOATOTOBKO¥H 06PA3LOB K AHANH3Y;

6) MHKpOArperaTHblff aHaJu3 noussl {B HallleM NOHHMAaHHH — Ge3
BCSIKOW XHMHYECKOH MNOATOTOBKH 06pasuoB K aHANH3Y).

JlanHple aHA/M34 NOYB TAXKENOI0 MEXdaHHYECKOIO COCTABd MO JABYM
STHM METOJlaM BECbM4 JOCTOBEDHO XapaKTepHU3YIOT MMOUYBbl B CMbICJE
NOTEHUMAAbHOR €€ CNOCOGHOCTH K OCTPYKTYpHBaHHIO (mojgpofHee CM.
06 3ToM B Hactosllled raase, crp. 120).

A. ©. TionuHbsIM BBIIBHHYTA Huesi ApOGHOM NENTH3AWMH MOYB NpH
MexanuyeckoM aHanuse. CorJiacHo 3Tofi ujee NpPH aHa/ju3e He orpa-
HUYHBAIOTCS YYETOM BAJIOBOTO CONEpPXKAHUA HJ/d B nouse, a AHddepeH-
UHPYIOT €ro NO CTENEHH NOABHUIKHOCTH, 4 3HAYHT, H AKTHBHOCTH, Ha
KOJIIOHAK NepBOH ¥ BTOPOH rpynn. 3TOT NMOJAXOX NO3BOJsET JAONOJ-

1117



HUTEILHO 0XapaKTepu3oBaTh Haubojee aKTHBHYIO (LHCHEPCHYIO) 4aCTh
noupsl (Tionun, 1936, 1938, 1941, 1946, 1948, 1950, 1955).

Ono6psst NPHHUMI CHCTEMbl MEXaHHYECKHX AHANM30B NOYBH, Kak
W IPHHLHN APOGHOH NMEeNnTH3ALMH [10YB [IPH aHA/MH3E, MBI B TO JKe BpeMs
00513aHBl BBIIGANTH TE METOJBl MEeXaHWYeCKOro W MHKPOarperaTHoro
aHA4/IN30B TOYBHEI, KOTOpble C/eAyeT PeKOMEHJOBATB Ka K M acC O-
Bbhie B NIPOH3BOACTBEHHOH pavYore. Ilpu atoM uckiio-
YHTeNBHO BAXKHO JIOCTHTHYTH €IHHCTBA METOAOB B pafoTe KaK IOYBOBeE-
JIOB, TaK W HCC/ejioBaTe/Iell CONpelie/bHbIX HAYK. ITO NO3BOJUT 06006-
AaTh MaTepPHAJHL [10 AHAJAHU3Y T0YB H TPYHTOB BO BCECOIO3HOM MaciiTabe,
4TO HEOOXOJHMO He TOJIBKO [/l NOYBOBENEHHS, HO H JJIs1 I'PYHTOBE1e-
HH$l, T€0JIOTHH, reorpaguH, BOeHHOrO jgeja u ap. He npass Te cnenua-
JIUCTHI, KOTOpBle JIOKA3BIBAIOT HEOOXOJHMOCTh CBOETO METOJid AaHAJIu3a
AJA KaXA0H CrelHaabHOCTH U 4YTh JIM HU AJs1 KaXKA0H MOYBEHHON 30HHKI.
O kakoH Obl CrieNHAJHHOCTH HH UIN4 pedb — M OYB4 H TPYHT
oCTawTCd OJHHMH H TeMu xe Hyxen He pas-
Hel# MeTOJ HX d4HAaAH3a8 a COOTBETCTBYIOIMAH
HHTepnperTaumuss JAHHBX MEXaHHYECKOTO a4Ha-
JJH3a B LeJdsiXx ATPOHOMHUYEGCKHX, JOPOXKHOTO
HJAH 2a3POJAPOMHOTO CTpPOHTENBHBCTBA H T. A. KoHeu-
HO, AHANAa30H dHAMH3HPYeMbIX 4aCTHI[ MOXKET H JOJuKeH OBITh pa3HbIM.
Hanpumep, ans nousoBefa He HMeEIOT CYINECTBEHHOTO 3HAYEHHS pas-
Juyus B KPYNHOCTH TajbKH HJHW ImeOHs, BCTPeYaiomHXCst B TOyse,
IO3TOMY OH MOXEeT OrpaHMYUTHECHA BblIEJEeHHEM HUX BO (pakUHiO Kpyl-
Hee 3 MM C NOCJAELVIONHM BH3YAJbHBIM ONMHCAHHEM 3TOT0 MAaTepHAaJa.
Wnble Tpefosauus Yy JOPOXKHHKA, CTpoutens. [ HHX KpYIHOCTh
KAMEHHCTOTO MATepHad H KakKk 4Y4CTH (PYHJAMEHTOB COOpYIKEHHH,
U KakK MartepHaja Ajsl COCTaBJEHHs ONTHMAJBHBIX MEXAHHYECKHX CMe-
cell WM IEMEHTO-IpyHTa, GeToHa HMeiloT Goablioe 3HadeHHe. Cuejpo-
BaTeJBHO, MM HeoOXonuM aubddepeHIHpOBAHHBIN aHAAH3 KAMEeHHCTOH
Y4CTH MOYBLI, YTO H NpeAYCMOTpeHo Kaaccupukauusamu B. B. Oxoruna
(1933), b. M. T'ymenckoro (1949) u np. OnHako noxpo6Hbe KaaccHpH-
Kaiud KAMEHHCTOr0 MAaTepHa/iad He NOJKHb OrpaHHYHBATH KJACCH-
(HKAUHI0 MEJKO3EpHHCTOH Y4aCTH NOYB 1O MeXaHWYeCKOMY COCTaBY.
Jta (nocienHsist) KaacCHpUKAUHA JO/KHA ObiTh eQHHOH JIJS Bcex
crenuansHocreil. Kak nepBoe npuG/AMMKeHHE K HCTHHe, NpenjaaraeM
MeTOJl MEeXaHH4eCKOTO aHajnu3a NouBbl H Kaaccupukauuio H. A. Ka-
guHCKOro. MX HyxkHO (1 3T0 Oyjer clenaHo B JApPYrHX paboTax)
YTOUHHTH, YJYyull#Th. [IpH 3TOM HAn0 HATH He N0 NYTH NPEYMHO-
AKEHHSI METOJI0B M KJA4CCHQUKAUHMH, a 1O NyTH WX VHUPHKAIMH H
YTOYHEHHS.

OcHOBHbie 3aMedaHHs K BAPHAHTY NHUMET-METOAA MEXaHHYECKOro
aHaju3a nousst no H. A. Kaumnckomy. [Toppobuo Meron Mexanwye-
CKOTO H MHKPOATPEraTHOro aHaxu30B onucanpl B kHure H. A. Kauun-
ckoro «MeXaHuuecKuli M MHKPOATPEraTHbI COCTAB INOYBBI, METOJH
ero usydeHus» (1958). 3mech Mbl H3/103KHM JHIIb HECKOJBKO MPHHIIU-
[IHA/IBHBIX TOJIOKEHHUH.
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Hapecka mouBn! s aHanu3a, B3ATas N0 METOAY cpeiHell mnpoGsl,
Bapbupyer ot 10 10 30 2. Yem serue no MexaHH4YeCKOMY COCTaBY TOYBa,
TeM GONbUIYIO HYXHO 6paTh HaBeCKYy. JTO HEOGXOIAHUMO MAA TOUHOIO
.yueTa HJIHCTOH (pakiuy B Jerkux nousax. [Ipakrtuuecku pexomeHnnyem:
AJis TIIMH M TAXKENbIX CYIVIMHKOB HasecKy B 10 2; 1Jg CPeIHHX CYTJIHH-
KOB — 15 2; Ans cyrnuukoB Jerkux — 20 e; nns cynmeceit — 25 2
n 1nda neckoB — 30e. [Ipyu ananu3se B JUTPOBHIX LUAHHAPAX 3TO OyleT
COOTBETCTBOBATh MJIOTHOCTH Aucnepcuu 1, 1,5, 2, 2,5 u 3%. B stom
HHTEDBaJe€ TJIOTHOCTH JHCHEPCHH, KaK NOKa3add HCCAeJOBAHHS
E. H. Kouepunofi (1952) u B. E. KopeneBckoit (1952), nabmonaercs
CBOOOJIHOE MaJileHHe MeXaHHUYEeCKHX 3JIeMEHTOB B BOJIE.

B cayuae 3ameHnl JMTPOBLIX LMJIHHADPOB NOJYJHTPOBHIMH (UTO
TEOpeTHUeCKH JONMYCTHMO) BeJIHYHHA HABECKH NOYBH! JIOJKHA OHIThH
yMeHbllleHa BJBOE.

[lonroToBKka mnouBH K aHaAH3y HPOH3BOJUTCH NYTEM OTMBLIBKH
Kap6OHATOB M JAPYrHX Jerkopactsopumeix coenunenui 0,05 n. HCI
¢ TOCAEAYIOMHEM HachILeHYeM NMOIVIOMAMEro KOMIJIEKCa OUBLl HOHOM
‘HaTpus, npuueM 1 H. NaOH BBOJAHUTCA B JUCHEPCHIO MOYBLI IO €MKOCTH
ee noryomenus. Takum o6pasoM, B MeTojie KaunHCKOro MeXxaHHUeCKoMy
aHAAM3y TOJABEPraloTCcsl JIHIIb YCTOHYHBHIE, TOCTOSHHBIE TO CBOEMY
COCTABY MeXaHHYECKHE 3JIEMeHThb! NOYBhI, NPEJCTABIEHHBIE CHITHKATAMH,
amomo- ¥ (GeppoCHIHKATAMH, NOJTYTOPHEIMH OKHCJIAMH Keje3a d aJilo-
MHHHSA, OPraHHYeCKHMH KHcnoTaMH H Jp. «[loteps» moussl mpu o6pa-
Gotke ee 0,05 H. HCl yupTtoBaerci Kk ak €OOpHad DpakKLH4d
¥ BKJIOUaeTcst B 100% MEXaHHYECKOIO COCTaBa NOYBHL. B Tadaune
MeXaHHYECKOIO COCTAaBa OHa TMOMelnaercs mepel meckoM (cM. Tabu. 17).
Ilpun knaccudukanuy MOYB NTO MEXAHHYECKOMY COCTABY B MNOYBAX,
HEeHACHIUEHHBIX OCHOBAHHAMY, ¢NOTEPH» MPHIIIOCOBHIBACTCH K (hpak-
uyy WIa ¥ TaKHM o6pa3oM nomnajaer B «hH3HUECKYIO» [VIHHY, 4 B NOY-
Bax, HacCbINCHHbIX OCHOBAHHUAMH, OHA NDPHILIIOCORLBACTCI. K mh]_m-
YeCKOMY» TECKY.

CkopoCcTH TajieHHs MeXaHHUYECKHX 3JIeMEHTOB HOYBH B BOZE pac-
cypThiBaloTCs nO opMyie Crokca (cM. BHIIE) CO CTPOrHM YYETOM
¥HenbHOrO Beca TBepjoH (a3pl NOYBH! (0) H BSI3KOCTH BOJBI NPH JaH-
HOH Temmeparype Apucnepcud (v).

Huxe npuBoAsATCA MJIOTHOCTb M BS3KOCTb BOJAB MO JIanAoJbTy-
Bepumreitny (Landolt-Bormstein, 1923) pns nuanasona Temmepartyp,
IPH KOTOPHIX MNPAKTHUECKH HaHOOJiee YacTO NPHXOAUTCH paboTaTh
B saGopaToOpUAX, H TUIHYHLIE BeJHMUHHB YAEJbHLIX BECOB TBEpJOH
¢asn pasnuHblx mouB (taba. 16 cm. crp. 114).

IMunerka Kauunckoro — Penynosa Aas ortbopa cpefeidl mpoOni
AUCTIEPCHH CYUIECTBEHHO OTJIHYAeTCH OT PaHee ONHCAHHBIX npHGOpOB,
npejHa3HAauYeHHbIX LS 3TOH xe nend (puc. 24). PopMa Kopryca numner-
xu (A) oBanbHasg, uto ofecieynsaeT (ojiee COBEPUIEHHOE OMbIBAHUE
ee [ocje CAHBAHUR JHCNEPCHH B CTaKaHYMK. HMKHHHA CTBOA KOPOT-
Kuit — 25 cm. Do coobiiaer nunerke GoablIyIO npoyHocTh. s 3abopa
RUCIIEpCHH TpHCHOco6eH JBYXXOJ0BOH KpaH (Z), mo3BojfliomUi coe-
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Ta6anna 16

Yaeabuniii Bec TBeppoi ¢aszsi PasAUUHBIX mous *

CyrJHHHCTHE H FAHHHCTHE
o) L 3 -
[ay6uua, | JIeTKHe KBap- g i’ 3 ;:5 E ] % % 3 E gm
om UeBHlE MOUBH | T o | S @5 Z ] EVal 5T A
BCeX THNOB | 3 Z 82: 23 g3 “"8.5 2L 3 COJIOH b
%89 EFs| £ | 55 |R%E|8E3
ExE| 298| 2¢ $2 |Smx| TER
0—20 |2,60—2,65|2,60|2,40|2,55{2,60(2,65|2,60 Besuuunsl  GpaTs
20—40 | 2,65 2,65|2,50(2,60(2,65(2,70|2,65| no TMny TOH NOUBHI,
40—100 | 2,65 2,70|2,65,2,6512,70(2,70 2,75 ! B 30ue KOTOpOil oHU
> 100 | 2,65 2,70(2,70(2,70 12,75 (2,75 | 2,80 | 3azaeraior

* MK CO3HATENbHO BO3JEPIKHBAEMCSl B CXeMaTHUeCKoi Tabluue OT TpHBeJeHHS YJheldb-
HHX BecoB TBepAol (GasH 1o reHeTHYECKHM FOPH3OHTAM IOYBHI, TAK KaK 3TO CHJALHO OCJOXK-
HHJI0 6b TaGJHLy, He MOBHCHEB 3HAUMTEJLHO €€ TOUHOCTH, MOCKONLKY YAGJLHHH Bec 3aBHCHT
He TONbLKO OT XapaKTepa FOpPH3OHTA MOYBH, HO H OT XHMHUYECKOTOo H MHHEPANOrH4ecKoro ero

cocTrama,

Temnepa- T aomuocms Baakocms 8006l,
mypa, °C 800bt, 2/cm3 em—1. 2. cex~1
10,0 0,999727 0,01301
12,5 0,999466 0,01219
15,0 0,999126 0,01138
17,5 - 0,998713 0,01072
20,0 0,998230 0,01006
22,5 0,997682 0,009504
25,0 0,997071 0,008948
27,5 0,996400 0,008473
30,0 0,995673 0,007998

JMHATL MENETKY ¢ acnupatopoM (/) iy ¢ Bo3fyxoM. K nunerke npu-
crnioco6nieHa npoMuiBaiika (C), coefuHsomascs ¢ NUNETKOA ¢ IOMOMmbIO
kpana (V). B BepxHuil CTBOJI IHNETKY NOA KPaHOM & BIAsiH KaNuJuIsp-
CTOTOp, 3allHINAIOMHMI NHNETKY OT CTeKaHHS B Hee H3OBITKA NPOMBIB-
HOH BOJBl TOCJE 3aKpHITHS KpaHa &.

Ilns uaMepeHHst o6beMa 3a6HpaeMoil B NUNETKY AMCIEPCHH Ha BEpX-
HEM CTBOJIE €€ HAHECEHO HECKOJIbKO JeNeHHd, NMO3BOJNTIOMHUX CIeaTh
orcyet g0 0,05 cu3. 2To H36aBNsIeT aHAJHTHKA OT HEOOXOJUMOCTH NOA-
TOHSITb 06bEM 3a6HPaeMOH JUCIIEPCHH BCETJa JO OIHOTO U TOTO Xe Jiefe-
HHUA (10 OfHOM M TOH e BenMuuubl). [Tunetka u Konba 1yis NpOMbIBa-
HHS CMOHTHpOBAHB Ha MaccuoM wTaTHse D. C noMomplo aiOnt
(N) ¥ konbiia (K) nMHNETKy aBTOMATHUECKH MOXKHO TIOrpYKaTb B LHIHHAD
C MOYBEHHOH AMCTEpPCHEH Ha OJHY H Ty e 3aJaHHYIO TIyGHHY.

Ha ocHose GoJblOro onbiTa GbIM YCTAaHOBJIEHH CElyKOliHe Ijy-
6uHBl 1151 O0T60P2 MeXaHHUYeCKHX (paKuHH noushl:

anst vactan, < 0,050 mm 25 cm
aas uactuy, < 0,010 mm 10 cm

aas vactHn, < 0,005 ma 10 cm
aas vactul < 0,001 mm T com
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[ny6unsl MOTyT ObiTb IPOH3BOJILHBIMH, HO OHH JOJIKHH YAOBJeT-
BOPATH ABYM TpeboBaHUAM: 1) 10 3a60pa hpakuHuHK B NUNETKY KHIKOCTh
B LWIHHJADE JOJIXHA NPHATH B COCTOSHHE NOKOS, HHaye Gyler Hapy-
[IeHa TP AMOJHHEHHOCTh NAafleHds] MeXaHHUEeCKHUX 3JeMeHTOB; 2) BMecTe
¢ TeM nyTtb (A, cM), KOTOPBIH [OJIKHBI NPOHTH (PaKuuH, mnajaiomuye
¢ onpee/eHHOH CKOPOCTbIO (U, Ma/ceK), He JoMKeH ObTh 6oJiblie Heob-
XOIHUMOTO MHHHUMYMA, OOECHeUHBAIOMIEro YCIOKOEHHE KUIKOCTH B IH-

¢

o

Puc. 24. CxeMa YCTaHOBKH [UISi OoNpejlelieHHs MEXaHUUECKOro
cocTaBa mouBH MeTojoM nuneTku (Kaunucxoro — ®expysnona)

JUHJpE, HHaue BpeMms (f, cex) aisi or6opa 3aJaHHBIX ¢pakuui Gyner
H3JMIIHEe PACTATHBaTbhCA, 4 3HAUUT, OYIeT BO3pacTath H BpeMms, Heol-
XO[HMO€e JJi BHIIIOJIHEHHS aHaau3a.
PacueT cojep:KaHds MeXaHHYecKux (pakKiHi B NPOLEHTAX BepeTcs
no cdopmysne
a-1000-100
X= c

%, (22)

Tae X — cojepKaHyue HCKOMOH ¢paKiyy B IPOIIEHTAaX MEHbIIE KAKOTo-TO
HYHOro HaM pasmepa (xanpumep, < 0,05 mm; < 0,01 um
H T. 1.);
a — Bec ¢pakuUU MeHbIlE HCKOMOIO pa3Mepa B Ipammax, Haii-
JIeHHBIH B aHadu3e;
b — o6beMm nuIeTKH B cm¥;
¢ — BeC abCOJIIOTHO CYXOH HaBeCKH, B3SATOH IJIT aHaJH3a.
Beca ¢paknuil onpenenensoro pasmepa (0,25—0,05 mm; 0,06—
0,01 mm; 0,01—0,006 mm; 0,006—0,001 mm) naxomsrcst N06aBOUYHBIM
PACUETOM, CMBICJ KOTOPOT'O CTAHET SICeH U3 NPUBOJHMOrO HHXKE IIpUMepa.
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Mpumep 1. AbcomorHo cyxas HaBecka nouss — 9,4106 e.
2. Bec ¢pakuud pasmepom 1—0,26 mm — 0,0226 o.

3. Toteps npH ob6padotke nousst HCI — 0,2832 2.

4. Bec dpakuuit B 25 cm® pucnepcHu:

Pasmep ¢ppaskyuid, mm Bec ¢ppaxuui, ¢
<0,05 ., . . ... Q,2121
<0,01 . . . . .. 0,1461
<0,005 . . . .. 0,1210
<0,001 . . ... 0,0770
5. ®pakudil B nmpoueHTax Beca abCOMIOTHO CYXOH MOYBHI
Pazmep pparkyuid, mm Pparyusn, %
226.100
1——-0,25 ..... -‘94—10‘6‘“ = 0,24
2121-1000-100
<0,05 ., . ... W =90, 15
1461-1000-100
<o,01 . . ... —odige o5~ = 62:10
. .10
<0,005 . . ... 200N 51,483
770-1000-10
<0,001 . . . . . lﬁrg%—é—oz 32,73

6. Orciona 1poGHbIX PPaKIHA B NPOLEHTAX Beca aGCOMIOTHO CYXoH
MMOYBLI:

Paamep paruuit, mum Dparyua, %
1—0,25 0,24
0,05—0,01 28,05
0,01—0,005 10,67
0,005—0, 001 18,70
<0,001 32,73

<<0,00! (c nonpaskoit Ha 4 cu3 1 H. NaOH)
32,73—-1,60=31,13 *

7. Tlotepss oT 06pPabGOTKH MOYBBI HCI::%&%G:&OI%.

8. ®pakuuu pasmepom 0,25—0,05 uu B NpoLeHTaX Beca aBCOMIOTHO
cyxoi moussl: 100 — (0,24 + 28,06 -+ 10,67 + 18,70 4 31,13 +
-+ 3,01) = 8,20%. ‘

ToT Xe pacuer MOKHO NPOH3BECTH HHAUe: CIepBa BHUUCIHTL BCe
dpakuud (0,05—0,01 mx u Ap.) B rpaMMax 4 3aTeM B IPOLEHTAX K CYXoOi
HaBecke.

* YuuTheBasg, uTo GOJBIUMHCTBO NMOYB B OCHOBHOM HAcHIIEHO HoHoM Ca,
MBI HE BBOJHMM NONDABKH HA H3MEeHEeHHe BECa aHAJNH3HPYeMOH NOYBH B pesyJbTare
HacbileHHs ee HoHoM Na. 3HaYHMOCTb TaKOH NMONpPaBKH 3aMETHO BO3PACTAET NMpH
apajip3e 104YB, HACHIIEHHBIX B OCHOBHOM HOHOM BOZOpOJa.

Bennunna 4 ex® 1 5. NaOH B3sTa ycJIOBHO 11 €MKOCTH NOIVIOIMEHHS T1OYBHI
B 40 me-axe. Kak passscuanock Bo 11 riase, 3Ta BeJIHYHHA MOXeT ObiTh U GoJiblie,
H MeHblUe, B 3aBHCHMOCTH OT EMKOCTH MNOrJIOU€HHS NOYBHI.
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TEXHHKA MUKPOAFPEFATHOr0O AHAJIU3A NOYBb]

Jnst neneil arpOHOMHYECKOH OIEHKH NOYB HAJO 3HATb HE TOJIBKO
KPYNIHOCTh MEXaHHYECKHX 3JIEMEHTOB NOUBBHI, HO HAIHYHE H XapaKTep
B IIOYBE MHKpOArperatoB, o0pa3yIOMHUXcS H3 MEPBUYHLIX MeXaHHue-
CKHX 3JIEMEHTOB, [IPHYEM BaXKHO YCTAHOBHTb INPOYHOCTb 3THX MHKpO-
ArpPeraToB — CIOCOGHOCTb HX IIPOTHBOCTOSITH PA3MBIBAIOIIEMY Jefi-
CTBHIO BOJbl. XapaKTePHCTHKA CYIVIHHHCTBIX M IVIMHHCTHIX MOYB C 3TO#
CTOPOHBl JaeT BayKHBIE NPEANOCHIIKH JUIS OLEHKH MOYBEHHOH CTPYyK-
Typbl, 2 TAKXKe JYIst CYXKJIEHHs O IHHAMHKE (QU3HUECKUX CBOMCTB IOYBHI,
OCOGEHHO €€ BOJONPOHHIIAEMOCTH.

Kak ykassianoch B raee I, cymecTByeT HECKOJAbKO BapHaHTOB
MHKPOArperatHoro axanusa nouspl. OJHHM H3 HaHGoJiee H3BECTHBIX
BapHAHTOB SABJSETCS «MEXIyHapouHslii» Merol B. Jlanubli Mertox
He YJOBJETBOPS€T HAC B TOM CMBICJ€, YTO B HEM PEKOMEHIyeTcs Kak
nucrepratop ammuak. Kpome TOro, MHOroKpaTHOe MeXaHHYECKOe
pacTHpaHHe MOYBHI NPHOMHKAET €r0 MO 3TOMY NPU3HAKY K OGBIYHBIM
MEXaHHYECKHM aHATH3aM.

PexomenjyeMblii HaMH BApPHAHT MHKPOAIPEraTHOTO aHAJIH3a IOYRBHI
COCTOUT B CJIEYIOMIEM.

10—30 2 nousw! (TeéM GoJsiblle, yeM MOYBA Jerye Mo MeXaHHUECKOMY
COCTaBy), MPOMYIEHHOH MPH CYXOM IPOCEHBAHHH CKBO3b CHTO B 1 ma,
nomemaercs B 6yTolib eMKocThio 500 cad. B Gyteuib BauBator 250 cm®
NUCTH/ITTHPOBAHHON BOAB H NOYBY OCTABJSIOT pPa3MOKath Ha 24 yaca.
[Tocne 3T0TO 3aKYMOPEHHBIE PE3HHOBBIMH NMPOGKAaMH Gy THUIH NMOMEmaioT
Ha MELIAJKy ¢ NOPH30OHTANbHLIMH TOMYKAMH H BCTPSIXHBAIOT B TEUEHHE
2 yacos ¢ uHTEeHCHBHOCTBIO 200 Tonukos B MuHyTy (100 oGopoTHBIX
ypapog). ComepxxuMoe OYTHUIM YEPE3 CHTO C JHAMETPOM OTBEPCTHH
B 0,25 mu NEpeHOCAT B JHUTPOBbIH HWIHHAD (KaK NPH MEXaHHYECKOM
ausasnuse), gonusaoTt 10 1000 cx® W nHnetHpyloT, Kak OblIO ONMHCAHO
prime. Pacuer ¢paknuil B MpoueHTax Beca CYXOH MOYBBI IPOBOJHTCH
TaK Xe, KaK IPH MeXaHHYECKOM aHasu3e.

Ha pucynke 25 paercs ofmuil BHI MeIIANKH C TOPH3OHTANbHLIMH
TOTYKAMH KOHCTPYKIHH aBropa. Ha Heli ogHOBp€MeHHO MOJBEpraiorcs
B3banteiBanio 16 1mpo6. IlpeuMymecTso 3TOH MemANKH — GeciiyM-
BocTb ee paGOTH NPH PESKHX TONMYKaX B xkuAKocTH. IIpu pabore cibi-
HIeH JMIIb IIyM MOTOPA [ia BCIVIECK BOJbI, KOTOPHE TaKike MOTYT GHITh
beiaGieHsl NOMEIEHMEM MeHIaAKH INoJ CTeKAsHHBH ¢ytasp. [lpu
MelllajiKe HMEEeTCst 3JIEKTPHUECKHH pPerysisitop CKOPOCTeH, MO3BOJIsTIO-
muii npoBOAMTh B3GANTHIBaHHe NPH OJHOCTOPOHHHX yjapax oT 50

300 B Munyty. [Ipu 200 ynapax cravnaprHas No MHKPOArperaTHoMy
sgcmay B3BeCh MOYBbI, KAK yCTAHOBJIEHO HccyieioBaHUAMH A. @. Maka-
posoir (1939), focTuraercst yepes 2 uaca.

Hy®HO OTMETHTb, YTO MHKPOArperaTHHIH aHAIH3 C AHCTHIJIHPOBAH-
MOl BOZOH NPHMEHHM HE Ko BceM mouBam. Pabotoit A. &. Makapogoit
E1939) BhisiBIEeHO, YTO JAMCTH/NIHPOBAaHHAs BOJA B 3TOM aHAIH3€ IpH-
MeHHMa JMINb K HE3aCOJIEHHbLIM MouBaM. Takue MOYUBbl, KAK YEPHO3EM
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M moj3oJiHcTast, 6yAyuH NPOaHATH3HPOBAHHBLIMH C JUCTHIJIHPOBAHHOH
BOAOH U C BOJAHOH BHITAXKKOH U3 aHANH3HPYEMOH MOYBHI (B OOOMX CIy-
yasx), M[OKasajn¥ INPAKTHYECKM OJAHH H Te e pesyabrathl. FHaue
BelyT ce6s B aHaJIH3€ MOYBbLI 3aCOJIEHHbIE! CHILHOCOJIOHIIEBATHIE, COJIOH-
bl 4 COJIOHYAKH. MUKpoarperaTHulil COCTaB HX, ONpeeNeHHbIH ¢ JIHCTHII-
JIUPOBAHHOHA BOMOH, BCerAa MOKa3pBAET 3HAYHTENLHO GOJIBIIHHA BbHIXOA
MHUIH W HJa, HeXEJH aHANH3 C BOAHOH BHITSKKOH H3 TOH e MOYBHI.
[TosTomy ykasauuble nmouBsl (IPH MHKpPOArperaTHoM aHajause) Heol-
XOJUMO aHANIHM3HPOBATh C YyHOTpeGJieHHeM BOAHOH BHITAXKKH. K aHa-
JIOTHYHBIM BHIBOJAM paHee npuuea Byppeas (Bourdelle. J., 1932).

Puc. 25. ITpu6op aast BCTPAXUBAHUA NOUBEHHOH IucIepcuH
(xorctpyknuu H. A. Kauurckoro)

Bopnast BHITAKKa JO/KHA MOJYYaTbCA H3 AHANH3HPYEMOH IOYBHLI
NpPH OTHOLIEHHMH NOYBH K BoAe, paBHOM ! :25. Jasa moayuenns 1 z
BHITSDKKH Tpedyercsa 40 e nouBsl. BriTszkka mosyyaercs B Tex ke ycio-
BHSAX, B KaKHX BeJleTcsl MHKpoarperaTtHolii aHanu3. B 6yTtounn, eMmko-
CTBIO HECKOJIbKO Gouibile 1 2, 40 ¢ MOYBHI, NMPONYIIEHHOH uepes CHTO
B | mm, 1 1 4 BoAB! BoiepKHUBAIOTCA 24 yaca. 3aTeM COREPKHMOE BCTPS-
XHBaeTcs BPYUHYIO D MuH; BHITSKKA OTOHILTPOBLIBAETCS H ymOTpes-
asierca Ans a”anausa. Ilpu ananunse (cm. Bbllle) crepBa HCMOJb3yeTcs
250 cm® BRITSKKH (17 pasMauvBaHMs H BCTPSIXHBAHHS HABECKH),
a 3aT€M U OCTaNbHASA €€ YaCTb, KOTOPas A0/NHUBAETCS B IHTPOBLIH IIHAHHAD
Hocjle MepeHeCeHHs TyAa aHANM3HPYeMOH IHCIEPCHH M3 KOJOBI AJs
BCTPAXUBAHHUA. HeCkosbKo KyGHUECKHX CAHTHMETPOB KHIKOCTH, HEO-
CTAIOMHUX B LHIHHJAPE A0 JIUTPA, BOCIOJHSIOTCA AHCTHAIHPOBAHHOM
BOJIOH.

3aech ke Cleflyer OTMETHTb, YTO MOJMEHA BOJHOH BBITSKKH COJIe-
BbIME pacrBopami, Hanpumep Ca(NOj)s, kax mnpeanaraior JlemosioH
¥ T'ennu (Demolon A., Henin S., 1936), negonyctuma. B stux cuy-
yasgx MpH BCeX MOYBAX NPOABJAAETCS CHNbHAS KOATYJSIHUS CYCleH3HH.
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¥ uioBatas (paxlH¥sg NouBbl, o6HApYyKHBaeMas B aHA/JH3aX C BOJOH
Y TIOYBEHHOH BHITSXKKOM, COBCEM Hcue3aer. Tak 4TO aHaJNoOlHH NEeACTBHSA
pactopa Ca(NOg); ¢ mouBeHHOH BHITSKKOH, Ha KOTOPYIO DacCuu-
ToiBand JlemosioH 4 I'eHHH, B JaHHOM CiayYae He TOJyYaeTcs.

Ilpu yuere pe3yabTATOB MHKpOArperaTHOro aHal¥3a MOYBLI HVIKHO
UMeTb B BHAY JedeKT, KOTOPHI HMeeTCs y 3TOro aHaniu3a: NMpHHATHE
CKopocTell majenus s MukpoarperatoB (mo Crokcy) Tex e, 4TO
H 1/ MEXaHHYECKHX 3JIEMEHTOB MOYBH, XOTH OYEBHIHO, YTO CKOPOCTH
TIaJIeHUs] MHKpOarperatoB OyAyT MeHblie.

C. B. Acranos, npoBejuHi N0 3TOMY BOINPOCY CIeliHa/IbHblE HCClle-
poBanug (1947), npennoxun B gopmyne Crokca IpH MHKpOArperaTHoM
aHand3e noJib3oBatbead KoapduuuentoM we 0,22, a 0,13. Ognako 31O
NpelJIoKeHHe, YACTHYHO HCIpAaBJAAf HMelomylocs oumubKy, co3jaer
HOBYIO: Koa(uuueHT 0,13 paccuutan Ha oCHOBE yyeTa mMajeHHs B BOJE
MHEKpOArperaToB, HO Bellb NpH aHal¥3e€ BMeCTe C MHKpoarperatam
NaJlal0T U NepBUYHblE MEXAHHMYeCKHe 3JIeMEHTHl, M CKopocTe#l maje-
HHA KOTOpBIX MpUIOXHM Ko3pduuuenT 0,22. YudThIBAas 3TO, MBI H IpH
MHKpOAarperaTHoM aHajH3e npumeHseM dopMyny Crokca B HeU3MEHHOM
BUJle, XOTS M CO3HAeM HajHy#e npd 3TOM OLIHOKH. B coorBerctBHH
€ OTMeyeHHBbIM JeeKTOM MOYBa B pe3yJAbTaTax MHKpOArperatHoro
aHANH3a JIOJKHA ObITb HECKOJIbKO MepeyTsKeseHa.

KO3®dHUMUEHTHI JAHCNEPCHOCTH H CTPYKTYPHOCTH NOYBEI

Ha ocHoBe IaHHBIX MeXaHHYECKOTO W MHKpOArperaTHoro aHajgH30B
MOKHO BBIUHCJIHTH NOKA3aTeNH JUCHEPCHOCTH H CTPYKTYPHOCTH MOYBHI,
XapaKTepH3VIOIHe MOTEHUHATIbHYIO CIOCOOHOCTL €€ K OCTPYKTYPH-
BaHHUIO.

[Mogxon K pelIeHHIO 3TOro Bolpoca TakoB. IIpH MuKpoarperatHoM
AHAJIH3€ BbIXOJ MeJKHX dpakuufl, ocobenno una (vactun << 0,001 mu),
Bcerya 6yeT MeHblile, UeM IIPH MexaHuUeCKOM aHanu3e. OfHaKo pa3HHIlA
B BEJIHYMHAX BBIXOJA HJa B OOOHX CAydadx JJiS Pa3HbIX MOYB CHJILHO
Kosiebercss 4 6yJeT TeM MeHbLe, YeM Jierye roysa PaclblIfeTcs B BoJe
6e3 Kakux-mnbo JNOGABOYHBIX XUMHUECKHX BO3JEHCTBHH (Hampumep,
B cosoHuax). CrnemoBaTenbHO, 1O COOTHOUIEHHIO Hja, MOJYUEHHOTO
B 060HX AaHAJAH3aX, MOKHO CYJHTb O IMPOYHOCTH MHKPOArperaToB
{a 3nauurT, 4 CTPYKTYpsl) noussl. Mcxons U3 sTHX nosoxeHui, B 1932 r.

- Kaudnckdm ObUIO0 TNPEASIOKEHO BBHIYHCAATH (AKTOD AHCNEPCHOCTH
TIOYBHI, /M CTelleHb €€ paCHbUIeMOCTH B BOJE, 0]l KOTOPLIMH IOHH-
Maercs MNpOLEHTHOEe OTHolenue Haa (gactuu < 0,001 mm) «Mmukpo-
ArperaTHoro» K HJY «MeXaHHYECKOMY»:

K=1%2 o (23)

[Ipumep 1. Ilousa comepKUT HJOBATHIX YaCTHIL NPH MHKPO-
arperatHoM aHanuze (@) 5%;
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2. npd MexaHuueckoM aHamuze (b) — 25%;

a-100 _ 5-100

3. ®axkrop mucnepcuoctd (K)= 5 —TZQO%'

Uem Bhille «paKTOp AUCNEPCHOCTH», TEM MEHee NPOYHA MHKPOCTPYK-
Typa, a 3HAYUT, H CTPYKTYpa NOYBH. ¥ KaKeM, Hanpumep, 4To «hakTop
JHCIEPCHOCTH» MOIIHLIX, TYUHBIX H OOBIKHOBERHBIX [VIHHHUCTHIX ¥ CYIVIH-
HHCTHIX YEPHO3eMOB He BHIXOAHT 3a mpegennt 10%, B JepHOBO-OA30-
JIHCTBIX M KAIUTAHOBHIX NOYBAX OH OOLIYHO KoJse6JjeTcss B npefenax
10—20%, Torga kKak B CTOJGYATOM TOPH30HTE 3JOCTHHIX COJIOHLOB
MoXKeT mofuuMathcst 1o 60—80%. B nacrosiee Bpemsi 3Ta xapakTte-
PHCTHKA IIHPOKO HCNOJb3YyeTcs B INOYBEHHHIX paborax *.

O6paTHoit BeAHUMHOH «DHAKTOPY AMCHEPCHOCTH» sABifercs «paKkTop
CTPYKTYPHOCTH», XapaKTEPH3YIOWHH yCTOHUMBOCTL arperaToB NPOTHB
pacnbiieHuss B BoJe, mpeiviokeHHnlin (arenepom (Vageler P., 1932).
OH BbIUHC/ISIETCS N0 COOTHOLIEHHIO BBIXOAA IVIMHBI U3 MOUBBI TPH ABYX
aHa/N{3ax: a) NPH MEeXaHHYeCKOM aHaiu3e C AUCTIEPrHPOBAHHEM MOYBH
Li,CO; u pactBopuMBIM CTeK/JOM ¥ 6) NpH MHKDPOArperaTHOM aHajH3e
¢ JUCTHJIIHPOBaHHON BOJOH, nHueHHOH CO,. O6a ananu3a npoBORATCS
B KETT€HOBCKOM NPOMEIBHOM LHJIHHJApE,

®opmyna AJs BBIYHCIEHHS TaKOBa:

100 (rmina [—rauna II) (24)

GaKkTOp CTPYKTYPHOCTH = rvuna [ !

rae ragHa | — BLIXOJA IVIHHB NPH MEXAaHHYECKOM aHATH3e,
rnuHa I — BbIXOx TI7IHHBI NPH MHKpOArperaTHOM ananause.

AHanoryussie BeMHCTeHHS «DAKTOPA CTPYKTYPHOCTH» PEKOMEHIYET
H Jlemmepman (Lemmerman O., 1934), HO MexaHHMUECKHH AHANH3
NOYBHl OH NPOBOAHT ¢ npumeHeHHeM Li»(COQ),.

CrpyKTypHbI KOI(pDHIIHEHT pEKOMEHAYeTCS H B paboTe akajeMuKa
A. H. Coxonosckoro (1936).

DaKTOp CTPYKTYPHOCTH PacTeT BMECTE C BOJAOIPOUYHOCTHIO MHKpO-
arperatop M XapakTepH3yeT NOTEHNHAADBHYIO Cqmo-
Co6HOCTbL MOYBH K OCTPYKTYpHBaHHI. Komu-
UECTBEHHO, KaK HeTPYJAHO BHJAETb M3 opMy.Jbl, oH paBeH 100% Ges
«bakTopa AucnepcHocTH» KaudHCKOro, T. e. ecid «Ko3(hHIHEHT fuc-
NepCHOCTH» paBeH, ckaxkeM, 10%, To daktop cTpykTypHOCTH Gyaer
pasen 100%— 10% = 90%. Takum o6Gpa3oM, Haiis OIAHY H3 3THX -
BEJIMUHH, JErKO NOJNYUATb H BTOPYIO.

B npusenenHnix (opMmysnax s BLUHCAEHHS KO3(DUIHEHTOB
HCOJIb3YETCA CofiepKaHue B INOUBE WA HJIM [VIMHbLl NPH PAa3JiHYHBLIX
anHanusax. MHuaue BrmucasioT ¢«cTenens arperatHoctTH» basep u Poajec
(Baver L. D. a. Rhoades H. F., 1932). HMx ¢opMy.aa BHellHe uMeeT

* Onpefesenne nokasarens [HCHEPCHOCTH NOYBH NPEAJONKEHH  TaKKe
B paGotax Middleton’a (1930), A. C. Bosnecenckoro (1937) 1 Boujoucos’a (1937).
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TAKOe e BhipameHue, Kak U gopmyaa QParejepa, UMEHHO:

K = (¢—0)-100 (25)

a 2

HO BXOJfIHe B Hee BEJHUYHHBH 3]eCbh Jpyrue: K — «crenenb arpe-
TATHOCTH», Q — KOJIMYECTBO HeOOpPaTHMbIX  arperaToB  pasmepoM
> 0,05 mm npu MuKpoarperatHoM aHasu3e, BHIIOJHAeMOM no Kormeln-
gomy (Kapecky J., 1914); b — KOJHUeCTBO ME€XaHHYECKHX 37€MEHTOB
(npx MexaHHuecKoMm aHaju3e) pasMepom >0,06 mm.

IanHas ¢opmy.a JIOTHUECKH CBSi3aHAa C JBYMst DPa3o6paHHLIMH
puite. Ecay B opmynax Kauunckoro, Paredepa H np. pacuer Befercs
no iy, NOJYYeHHOMY B pe3y/lbTaTe paclu/eHHst MHKPOAarperaros,
10 B opMyse Bagepa u Poaneca yunThiBaloTCs MUKpOArperarhl, yCTosis-
LIHe NPOTHB pa3jpobienus B Boje. B 310l dopMmyie, Kak U B Gopmyaax
®aresiepa, JlemMmepmana u CoKOJIOBCKOTO, MOBLIIEHHE «CTENEHH arpe-
FaTHOCTH» GyIeT 03HauaTh yJy4dlleHHe BOAOIPOUHOCTH MHKPOArperaTos.

He cunras paso6panubie (QOpMYJBl COBEDIIEHHBIMH, Mbl BCe Ke
PeKOMeHlyeM HX K HCNOJIb30BAHHIO, TaK KaK OHM Jal0T KOJHYECTBEHHYIO
XAPaKTEPUCTHKY MHKPOCTPYKTYPHl H MO3BOJA AT CYJAHUTH
ONMOTEHLHUANbLHON CIOCOGHOCTH NOYBH K 06p a-
30BaHHIO BOJONMPOUYHHX arperaros.

[loscHuM eme pa3 KpaTko Ha NpHMePe 3HAaUHMOCTb Pa300pPaHHBIX
xapaktepuctHk. [lycte HMeeM jBe mouBbl. «PakTop IHCIEPCHOCTH»
nepBoit 3%, a BTopoit — 60%, Torza akTop CTPYKTYPHOCTH MEpPBOH
100% — 3% = 97%, sropoit — 100% — 60% = 40%.

J1o Gyner 03HAYATh, UTO MEPBAas MOYBA HMEET BeCbMa BOAONPOUHHIE
MHUKpoarperatbl, a BTOpas — MHKpoarperarhbl, Jerko pacnajaiomuecs
B BOjE.

B oTHOmWEHHH MHKPOCTPYKTYpPbl Mbl MOMKEM HA OCHOBAHHH 3THUX
KO3xpHIIMEHTOB yTBep:KAdTb, UTC IePBAst NOYBA Pacloaraer BHCO-
KUMHU JaHHBIMHU JJ151 06pa30BaHUs CTPYKTYPH 4 14 3TOH 11eJIH HYKaaeTcs
JINIIb B PAlMOHABHON arporexHHKe. Bropas ke mousa joMkHa copep-
XaTthb B cefe HIeJOYHbIE KATHOHBI, CIOCOOCTBYIOMHE ee PpacblieHHIO.
Hapsny ¢ nopMaibHOH arpoTeXHHKOH, TaKas NOYBa HYXKJAeTCs B CIe-
HHANBbHBIX MENHOPAUUSX MO YAYUIIEHHIO CTPYKTYPhl 4 CBOHCTB BOOOIIE.

HHoit moaxol K BbiuHCAeHHIO «haKTOpa CTPYKTYPHOCTH» mpen-
giaraetcs B pabGore A. &. Bamonnnoit (1946), rme OH BhIUHCJAETCH
Ha OCHOBAaHHMH De3YJIbTaTOB TOJLKO MEXaHHUeCKOro aHanusa. Aprop
HOOCHOBAHHO JENHT MeXaHHYeCKHe 3JIeMeHThl MOoYBbl HA AKTHBHEBIE
(B cMpicsie kaelomeli HX crnocobHocTH) aHamerpom < 0,005 mm u mac-
tuBHble — auameTpoM >0,005 mm.

c

Qakrop crpykryprocta K =—--100%, (26)

FAe ¢ — KOJHYECTBO MeXaHHUYeCKUX 3jeMeHTOB Auamerpom <<0,005 mm
#9151 rymycoBbix ropu3oHTOB 1 <<0,001 mm A5t MOATYMYCOBBIX TOPH30H-
eB; d — KOJHYECTBO MeXaHHUECKHX 3JIeMeHTOB JxaMerpoM > 0,005 mm.
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YemM Bblille NMPOLEHTHOE OTHOILIEHHE MEPBBIX (PPAKIHUH KO BTOPHIM, TeM
6oJblle BO3MOKHOCTEH /s Oo6pa3oBaHMS CTPYKTYPHI MOUBHI.

CnenyeT noAuyepKHYTB, 4TO Bce pasobpanHble GOPMYJABI I P U J O-
HUMB K TNOUYBAM THKEJOro MeXaHHUUECKOTO
cocTaBa, HaYHHAfg OT CPeJHHX CYTrJAHHKOB
H Taxeaee. B cyrnuHkax nerkux, a teM 6oJiee B cynecsix 4 mec-
Kax 3HAUHMOCTb CTPYKTYPhI B H3BECTHOH Mepe yTpaudBaeTcs, Tak Kak
3TH MOYBbl BCJIEACTBHE BLICOKOTO COJEpPKAHHS IeCUaHbiX ¢pakuui
06aa1210T 61aronpUATHHIME GU3HUECKHMH CBOHCTBAMHY (HMEIOTCA B BHLY
MOPO3HOCTb, PHIXJIOCTb, BOJONPOHHILAEMOCTb, BJAra 3aBSIAHHSA) H HE
OyAYYH OCTPYKTYPEHHLIMH.

Meron Bapmonnno#l jns1 BbMHCAEHHS «haKTOPa CTPYKTYPHOCTH»
uMeeT MPeHMYLIeCTBO Mepe] APYrHMH, TaK KakK I/ BbUMCIEHHS Tpe-
GyIoTCA JIMIIb Pe3y/AbTAaThl MEXaHHUECKOro aHa/lM3a MOYBbI, HO STOT XKe
MEeTOJ| YCTYNaeT BCEM OCTAJNbHBIM B TOM CMBIC/IE, YTO OH HE NPHUIOKHM
K TIOUBAM 3aCOJIEHHOTO M OCOGEHHO COJIOHLIOBOIO pfAja, TAe WIHCTas
(¢pakuusg, B CHAY HACHIEHHOCTH €€ HOHOM HATPUA, KoaryJudpyer
o6paTuMO.

Kpowme Toro, B opmynie BamioHHHOH, Kak HaM Ka)ercs, 3a aKTHB-
HBIH B BO BCEX CJIYUAAX JAOJIKHBI GBITh MPHHATH (PPAKIIHH OXHOTO U TOTO
ke pa3mepa. OCHOBbIBasiICh Ha cBoHcTBaxX ¢pakuuu (cM. Ttabn. 4),
PEKOMEH/IYeM K aKTHBHOMY HJY OTHOCHTb ¢pakuud <0,001 mm.

YuuTeiBasg neAH arpoTexXHHKH, peKOMEHAYEeM MapHbe onpeje-
JIeHHsT MEXAHHYECKOrO ¥ MHKPOArperaTHoro cOCTaBa NPOU3BOAUTH AJf
NaXOTHOTO H MOANAXOTHOTO C/OEB HJIH IS ABYX BEDPXHHX I'OPU3OHTOB
UeJMHHBIX MOYB. DTO TNO3BOJSET JONOJHHTENHHO OXAPAKTEpPH30BaTh
BOJIOTIPOYHOCTD MMKPO- H MakPOCTPYKTYpPbl NOUBLI, a TaKxke IMOTeH-
I HAJILHYIO CNOCOGHOCTb €€ K OCTPYKTYPHUBaHHUIO.

B ra6nuuax Hapany ¢ «haKTopoM JHCIepCHOCTH» moYBbl o Kaunu-
CKOMY 11e1€c000pa3HO NPUBOAUTL «HaKTOp CTPYKTYPHOCTH» no Bapo-
HHHOH: BbIYHCJIEHHbIE HAa OCHOBE Pa3HLIX NMPUHIMIOCB 3TH XapaKTepH-
CTHKH B32aHMHO JIOTIOJIHSHOT OJHA JPyrylo, INpyYem pocT «pakTopa
JMCHEPCHOCTH» IMOYBH! JIOTHYECKH JOJKeH COMNPOBOKAATLCH MafeHHEM
«hakTopa CTPYKTYPHOCTHY.

B sakmiouenne pa3topa BOIPOCOB O MeXaHHYECKOM H MHKpoarperar-
HOM aHATH3aX MOYBHI NpHBeJeM Tabuauny 17 kak obpasen 3anmuced pias
OKOHYATE/bHBIX Pe3yJbTATOB aHATH3A.

U3 310ft Tabuullbl, IOMHMO MEXAHUUECKOIO COCTABa II0YB, HA OCHOBE
«pakTopa JAHCIEPCHOCTH» U «bhaKTopa CTPYKTYPHOCTH» BbIABISETCS
pasndyHas MOTeHIHANbHAS CHOCOGHOCTb HX K OCTPYKTYPHUBAHHIO.

KJIACCH®UKALIUA NMOYB N0 MEXAHHYECKOMY COCTABY

O npuHUHNAaX NMOCTPOEeHUST KAacCHPHKALMH

KoHeuHOH 1e/1bI0 H3YUeHHS MEeXaHHYeCKOIo COCTaBa NOYB SIBJISAETCS
Buipab6oTKa KJacCHPUKALHY MOYB 1O MEXAHHYECKOMY COCTABY C YUeTOM
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Mexannueckuit B MHKPOATPEraTHHi COCTAR MOYBBL B MPOUEHTAX HA CYXYI0 HABCCKY

(anasusuposara A. b. Makaposa)

Ta6auuna 17

Jnamerp dpaknuii, . daxrop (DaKTOiT)
Tore- P Juamerp dpaxnuit, umn arcnepe-|  crpyns
Topu- pa ot HOCTH | TypHO-
30HT, AHa- o6pa- no Ka- CcTH 10
fTouna CLJ:”Y}' J43 60’;}(" < 0 YUHC KO~ Bayio-
L) ,05 1. 0,25—| 0,05— 0,01— ,005 — My * HUHOMN **
en HCL (> 1 1-0,25 | "5/05 | 0,01 6,005 | 0,001 | <0,001}<0,001 20,058} 1g90.q | c
— 2ol 2 100%
b d
Yepuosem Ap | Mexa- [4,49 | —| — | 1,9 34,6 [ 105 | 157 | 32,8 | 59,0 1,9 @ 52,3
OGBIKHOBEHHBIH 0-—8 | HuueckHit
TSIKENOCY T HH- Mukpo-| Her | —| — [35,50| 45,3 9,1 7,6 2,5 19,2 | 35,6 | — —
CTHIH  HJOBATO- arperar-
npuIeBaThil. 3a- 13323071
BOJIXKbE
HepHoBo-nog- | Ay, Mexa- { 0,11 | —| 1,3 8,7 | 39,2 18,6 21,2 10,9 50,7 | 10,0 { 14,7
3oqucTasl Jgerko- | 0—10 | nnyeckud
FARHHCTAS  WJO- Mukpo-| Her |—| 2,2 [30,4 | 43,0 11,7 11,1 1,6 | 24,4, 32,6 — —
BaTo-nblIeBaTAasl. arperart-
CrepaoBCKast HBl
06J1acTh

* @ — KOJAHYeCTRO Haa (bpakuus < 0,001 mm) npd MHKpoarperaTHoM aHaause; b — KonduectBo Haa (dpakuus < 0,001 mm) npy MexaHu-

4eCcKOM aHasuse.
X ¢ — cymMa
aHaJH3e.

thpaxuuit < 0,005

MM

npy

MEXaHHuueCKOM

aHaJju3se;

d — cymma

bpakuuit > 0,005

MM

TIpyH MEXalHH4YeCKOM



Bcex uXx cBoicTB. [lpexae wem mepelitH K pasfopy 3TOTO BOIpoOCa,
OCTAaHOBHMCS Ha NPHHIUNAX, NOJOXKEHHLIX B OCHOBY KJAacCU(pHUKALHUH.

B psiie NpeNJOKEHHBIX A0 CHX Hop Kiaaccubukauuit (Atrepbepr,
3emsarueHckuil, OXOoTHH M HEKOTOpble APYyTHe) JesaeTcsi JONyuleHHe,
YTo NMOYBa B LEJOM B TOH HJIH HHOH Mepe NOBTOpSET CyMMY CBOHCTB
BXOASILHX B Hee MexaHuyeckKux ¢paxuuf. [lpasna, 3emsaTuenckui
1 OXOTHH PSIOM 3KCHEPHUMEHTOB NOKa3uBAamT, UTO CJAOXKEHHE pas-
JUUHbIX MEXaHWYeCKUX 3JEeMEeHTOB He JaeT NPOCTOr0 CJIOXKEHHS HX
CBOHCTB. :

[Ipu oueHKe GH3UYECKHX CBOHCTB pas/MUHbIX MeXaHHUYECKHX
3JIEMEHTOB MOUBH VIYCKAeTCst U3 BUAY HJIH HEJOOIEHHBAETCH MX MHUHE-
paJoTHUeCKHH COCTaB M XHMHYECKHE CBOHCTBA, KOTOpHIE, OJAHAKO,
B CHIbHeHIUeH CTeneHy BJHSIOT HA (PH3MYECKHE CBOHCTBA MEXaHHYECKUX
3JIEMEHTOB [IOYBLI B LIEJIOM.

ConocraB/isis CBOMCTBA MOYBBI CO CBONCTBAMH MeXaHHYECKHX ee
37ieMEHTOB, AaBTOPBl KJaacCHbHKAauMil HeJOYYHTHIBAIOT 3HAUYMMOCTh
CTPYKTYpbl MOUYBbI MJH TPyHTa, a MEXJAy TeM B HacTosilee BpeMs
MOKHO IIPH3HATb GECCNIOPHBIM, UTO NPH OLHOM U TOM e MeXaHHYeCKOM
cocraBe, HO MPH Pa3NHUYHOM CTPYKTYPHOM COCTOSIHMM nousa Oyaer
0o6nafaTh PE3KO PAasUUHBIMH (DHU3HUECKHMH H LADPYTHMH CBOHCTBAMH.

[IpuBefieM HECKOJNBKO W/LIIOCTPAUMH K MOSCHEHHIO BBICKa3aHHBIX
monoxenui. Tak, no AtrepGepry, Kouepunoit, Jlnumanosoii, Bopo-
HYHY, KOJMJIOMIAHBIA M o6nafaeT HauXyZiueH BOAONPOHHIAEMOCTDLIO,
HauBLICHIEH KalU/NSPHOCTBIO H IPENENbHO MeLJIEHHbIM NepeABHKEeHUeM
BOJH NOo Kanuanspam. Ho Mbl 3HaeM, 4To TOT K€ HJ NPH HajlJexKaneM
KaueCTBEHHOM ero cocTaBe (06OrameHHOCTb TyMYCOM THIIAa P'YMHHOBOTO
KOMIIJIEKCA, HACBHIIIEHHOCTb KajlbIlHEM HJIH 3KeJIe30M) sBAsieTcs: jei-
CTBeHHBIM (AKTOPOM CTPYKTypooOpa3oBaHHS, H, CJAEJOBATENbHO, HaJNHU-
uhe ero JOMKHO OOYCIOBHUTb HauJIyuillHe BojHble CBOHCTBA MOYBHI.

[Ipsimasi CBA3L MeXIy CBOACTBAMH MEXaHHUECKHX 3JIEMEHTOB
U cpoficTBaM¥ MOUBBHl B II€JIOM OTMEYaercs JHMIb JJsi NOYB JIETKOTO
MEXaHHYeCKOTO COCTaBa (MeCKH, CYNecH) M JJs THXKENbIX NOJHOCTBbIO
00eCCTP YKTYPEHHBIX OUB H I'PYHTOB. B TKeNLIX CTPYKTYPHBIX NMoYBax
OHa Ha6MI0aeTCs NHIUb AJs CBOHCTB, 00yCAOBIHBAIOIUXCS BEIHUHHOIO
IIOBEPXHOCTH NOYBbI, KAK-TO: 'HI'POCKONHUYHOCTb, MAKCHMAJbHAsl THIPO-
CKOITMYHOCTb, TenJoTa CMaudBaHus, eMKocTh norjoienus. Ho ¥ 3pecs
HYKHO IIOMHHTb, YTO NIOBEPXHOCTHAs HEpPTHs NOYBLI, Hapsly Co Cre-
MEHDbIO JHCIEPCHOCTH, B CHJbHEHIiell Mepe 3aBHCHT OT XHMHUECKoH
IPYPOAB MEXAaHHYECKHX 3JIEMEHTOB, YTO HAIJSJHO AEMOHCTpHpPYETCs
HPUBeJIeHHBIMH HUXKe JaHHBIMH:

1) o xomuuectse H,O, copGupyemoil pasJHUHBIMH MHHepaJlaMH,
B M2 Ha 1 2 BemectBa (o fannbiM Anpjepcona, 1922):

Yacmuyst
Munepaast 1—50 mx <1 MK
MyckoBur |, | . . 50,9 358,1
Oprokaaz . . . . 0,0 167,3
Keapu . ... .. 0,0 8,7
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2) o TennoTe CMauWBaHHSA pa3JHYHLIX MHHEpaJoOB, DPa3MOJOTHIX
Ha KOJUIOHJHOH MeJIbHHILE, B MaJIbIX KaJlopHusx Ha | e BemecTsa (o AaH-
uoim B. H. Tumo, 1946):

Bexrounr . . . . . .. . . 14,080

MyckoBur . . . .. .. .. 2,663
Mukpoks . . . ., ., . . 0,155
Kpapu ... ........ 00

Paznanuue copOIHOHHOA CHOCOGHOCTH OJHHAKOBLIX MO BeNHUHHE
# Qopme, HO pasHHX MO XHMHUECKOMY COCTaBY MEXaHHMYeCKHX 3Je-
MEHTOR NOYBH OOYCIOBHT JlaxKe NMPH OJHHAKOBOH HMX VKJaJKe pasjuy-
Hblf 3QdeKTHBHHH JAHAaMeTpP Mop, a4 CAef0BaTelbHO, pPa3JIHYHYIO HX
‘BOJO- M BO3JYXOIPOHHILAEMOCTb, BOJONOXBEMHYIO CINOCOGHOCTL M Mp.

3HaueHHE XHMHYECKOTO COCTaBa MeXaHHYeCKHX 3JIeMEHTOB [
CBOHCTB MOUBH JIE€MOHCTPHpYeM emie rpapukoM (pHc. 26). Basthl uep-
HO3eM W COJIOHel, OAHHAKOBOTO MEXaHHUECKOro COCTaBa, OJHAKO JHI-
KOCTb H TBEPJOCTb 3THX MOYB COBEPLIEHHO pa3JUUHLL: JHIIKOCTh COJMOHILA
B JiBa-TPH pa3sa, a CONPOTHBJEHHE PACKIHHHBAHHIO — B JECATKH pa3
GoJipilie, YyeM y YepHO3eMa.

OtcyTcTBHE aJAUTHBHOCTH CBOHCTB MEXAHHYECKHX 3JIEMEHTOB
# TIOUBHl B I1€JIOM MOKHO NPOAEMOHCTPHPOBATh HA MHOTHX NpHMepax.

B tabaune 18 npuBelieHb! MeXaHHUeCKHH COCTaB H BOJONPOHHILAE-
MOCTb pa3nuuHbiX nous. JlaHHpie TaGauilBl HATJAALHO MOKAa3bIBAaIOT,
YTO COBEpIieHHO OeCrmepCleKTHBHO HCKaTbh KaKylo-MHOO MNOCTOSHHYIO
KOppeJsiuio LA TaKoro CBOHCTBA, KaK, CKaxeM, BOJAONPOHHILAEMOCTD
HOUBEHHOTO HJia HJIH (DU3WYECKOH TJIMHB, B3ATHIX MOPO3HbL, U TEM XKe
CBOCTBOM [J151 TIOUBHl B 1e7OM. To Xe camoe HYKHO CKa3aTb O CKBaX-
HOCTH, BJIATOEMKOCTH, BOJOMNOJbEMHOH CIIOCOGHOCTH H HEKOTOPHX ApY-
rux cofictBax. Jlanunle Tabaunsl 18 roopsat 06 06paTHOH 3aBHCUMOCTH:
cojepxanue GHU3UUECKOH TJIMHBL U UJa B NPUBELEHHBIX [TOUBAX pacTeT
OT JIEPHOBO-MOJ30MUCTOH MOYBEH K KPACHO3eMY, OJHAKO BOJONPOHH-
LaeMOCTb IT0YB B TOM XK€ HalpaB/Je€HHH He TOJbKO He YMEeHbUiaeTcs,
a pe3Ko BO3pacTaeT, UYTO CBSI3aHO C XOpolleil OCTPYKTYPEHHOCTHIO
TIPMA30BCKOIO uYepHO3eMa M 0COOeHHO KpacHo3ema *.

HnutenbHBi ONBT NMapaajeNbHOro H3yueHHs MeXaHHYeCKOTo
€OCTaBa H (PU3HUECKHX CBOHCTB MHOTHX MMOUB fIPUBOAMT K 3aKJIOUEHHIO,
uTo HauGojee HeOJAronpHATHHE (B arpOHOMHUECKOM CMBICJE) (hH3H-
"ecKHe CBOHCTBa MOYBH OOYCJIOBIMBAIOT ()pakiuu pasmepoM ot 0,01
Jo 0,005 mm. It dpaKknuu B paculeHEHHOM COCTOSIHHY He o0jajaioT
TOJIOXKHUTENbHHIMH (DH3HUECKUMH CBOHCTBAMHM ME€CKa H B TO e BpeMs
OHH ABJAIOTCA <«IIACCHBHOH» uacTbio npH oOpa30BAaHHH MNOYUBEHHOMH
<TpyKTypH. [louBnl, HMewmue B mpeoGmafaHuu 3Ty ¢pakuHio (oco-
GeHHO 1MOuBbl, He HACHIIEHHLIE OCHOBAHHSAMH) OOBIYHO CHJIBHO MPHITaj-
#IUBBI, MaJOCTPYKTYPHH, IJIOXO BOJAO- H BO3LYXONpoHHuaeMbol. [lpu

* CBA3b (H3HKO-MEXaHHYECKHX CBOHCTB NOYBBI C HX CTPYKTYpPoH oTMe-
waercs BO MHOTHX pa6oTax, U3 KOTOPhIX 0COGOFO BHHMAHHS 3aCiyXHBAIOT PaGoThl
M. X. Iuryaesckoro (1936).
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; Ta6auuwa 18
Mexanyueckyii COCTaB H BOLONPOHHLAEMOCTb PA3JHUYMWLIX N0YB
Mexaundeckuli cocran, % a6cosOTHO CYXOH NOYBHE
” B -
Hore- pasMep dpakuuil, Mma gﬁggg_o
Topusour, | pst npu s MOCTh,
Iousa ray6buva, obpa- B nepemft
M GoTke Yyac BluTa-
61%115351 >1|1-0,25 0,25-0,05 10,05—0,01| 0,01—0,0065 | 0,005—0,001| < 0,001 |Js0ck BOAK,
,05 4 MM
HCI
JepHoBo-nop30JH- Ay, 0—104 1,36 | 0,9 12,0 9,8 41,2 11,7 13,7 9,3 54,5
crasi CyrJHHHCTAs )
KpynHonblleRaTas.
Crepusa pxiu. Co6axu-
Ho—onbitHOoE MockoB-
CcKoH o6J1.
Yeprosem npuasos- | Ag, 0—8 | 7,29 |0,0| 0,04 0,0 28,6 9,9 18,6 35,6 709,8
cKuil KapGoHaTHBIH rJH-
HBUCTHI  KPYTHOMbLIE-
paro-HJaoBatuiii. Crep-
Hfl O3UMOH MNIIEHHIHI.
Cr. Bep6mon Pocros-
CKOH o6J1,
Kpacuosem  ruunu-| 4g, 0—10 — (0,0, 3,8 2,5 11,5 10,1 31,4 40,7 900,0
CTHIH MBLIEBATO-HJIOBA-
thil. Yaiinas nnanra-
uds. Anaceyn *, T'py-
3ud

* Jlauuue aHan¥3a KpackHo3eMa 3auMcTBORaubi w3 pabormi M. K. [lapacesus (1939),




NaxoTe OHH OKa3bIBAlOT BBICOKOE TATJIOBoe cofporusieHue. [Ipu kiac-
cudUKanuu [0YB MNO MEXaHHYECKOMY COCTaBy B arpoHOMHYECKHX
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Puc. 26. JuHamuka TBEpPAOCTH H JHIKOCTH IOYB:

1 — conoHel, opeXoBATO-TAHOHCTHIH J1IeTKOMIHHUCTH KPYNHONLIJIEBATO-HJIOBATHI;
uenuHa, KyBaeeo, CeepmiloBcKo#t 06i.; @ — TBepAOCTb; U — JHIOKOCTh;
2 — depuodeM cJ1a0OCOIOHIEBATHA JeTKOrJIHHHC TR KPYIIHONBIAEBATO-HA0BATHI; NINeHHI A
sapoBas mo Kiaesepy, KyBaeBo; c—TBeppocTh, d—JHNKOCTD

glenax ¢pakuue cpeasedi neutu (0,01—0,005 mm) HOMKHO yAensiThes
BHaUHTEJbHOE BHHUMaHHUe.

H3 cxasaHHOro BbIIE O 3aBUCHMOCTH CBOHCTB MEXaHMYECKHX 3Je-
MEHTOB, IOMHUMO HX pa3MepoB, OT MHHEPAJOTHYECKOTO COCTaBa H XHMH-
HeCKOMl npupojpBl M CBOMCTB IOYB — OT 3THX (AKTOPOB U CTENEHH HX
@CTPYKTYPEHHOCTH BbiTeKaeT Heo 6 XOA U MOCTbL pa3pabor-
#Y HeCKOANDbKHX KlaccHPHKaULHH nodB mNo Me-
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XaHMUECKOMY cocTaBy XoTs O6b AJAA TakHUX
PE3KO OTNHUYHBX PAAOBNOYB, KakK MOUYBH Taex-
HO# 30HB, 30HaMbHBE NOUYBHE CTEemEeH U MNVC-
THHb, TOYBH COJNOHIOBOTIO THNaA.

Kaaccupukanuas H. M. Cu6upuesa. HaunGonee pacnpocTpaHeHHORH
KJaccu¢uKaiHeil 10uB 0 MEXaHHYEeCKOMY COCTaBy (B arpoHOMHYECKHX
1eNAx) B Jopeso onHoHHOR Poceuu Gpula AByun€HHasA KaaccupuKaunus
Cubupuesa, npucrnocobnenHasi K JaHHBIM MeXaHWUECKOTO aHaJH3a
nousnl mo Merony Ilene. Knaccudukamus CTpouUTCsT Ha COOTHOLIEHHH
B NouBe «hH3NUECKON IMIMHBE» M «bU3HYeCKOro necka». B jfaHHbIE Tep-
MHHBL B pa3Hoe Bpemsa Cubupues BKJIaAbiald pa3Hoe NouATHe. Tak,
B 1899 r. on numier: «[lonb3ysach MeEXaHHUECKHM aHAJU30M, MOKHO CUH-
TaTh 33 (QU3HYECKYIO I'NIMHY T€ YACTHYHBIE 3JIEMEHTHI MOUBbLI, AHaMeTp
xoTopbix He i€ 0,001 ma (un)».

B 1901 r. on paer gpyroe onpegenenue: «B coctaBe nouseHHoro
MEJIKO3eMa pasJHualoT OoOBIKHOBEHHO «nblib» (Staub), T. e. wacTuum
0,05—0,01 mm guamerpom, u un (Schlammy), KOTOpPEIH YacTO Ha3bIBAIOT
«rnuHofy (4actunbt < 0,01 mm B Auamerpe)... DTOT NOCAELHUH TEPMHUH
ynoTpebasieTcst Kak TepMHH GU3HUECKHH, T. €. UM 0603HaUaIOTCA COCTaB-
Hble YaCTH NOYBbI, HMeEIOULHe (U3HYECKHE CBOMCTBA TVIMHEL: CNOCOOHOCTD
BOUTHIBATH BJary, AaBaTb B CHIPOM COCTOAAHHHM BS3KYI0 MacCy, CCh-
XaTbCsl M Hpouees.

I1. C. Koccoruu (1903), cchnasice Ha CubupueBa, yKa3bBaeT TPETHIO
PPAaHHILY MeEXKAYy «DhU3MUECKUM» IMeCKOM M «(DU3HUECKOH» TJIHHOM:
K «bU3HUECKOH» TVIMHE OH OTHOCHT wacTHubl < 0,005 ma.

B panbHefinieM B NpakTHKe MOUBOBELEHHA YTBEPAMUIOCH NMOHATHE
0 «hu3HUeCKOH rauHe» Kak o yacTunax <0,01 mm. Ydurteisas B mouse
cofiepKaHue 3TUX yacTyi, CHOHPIER NPEMJOXHUI ClefYIOnLylo, IHHPOKO
U3BECTHYIO IUKaAy A KaaccubHKaiuy MOYB N0 MEXaHHUECKOMY COCTaBY
(1901). Tekcr knaccudukanuu jaerca flo Cubupueny, 06e3 BCAKHX
U3MEHeHHH.

Iloqssl Coomuouienue «q‘;uswtec:coti»

2AUHbL U «hUsU4eCKO20» NeCKA

nuHucTHE e e e e .. Orl:lpgol:1/2

Tsxensle cyruHHCTHE Or 1:2 10 1:3

CpenHue cyrJHHHCTHE Oxono 1:4

Jlerkue cyrauHuCTbIE Orl:5n0.1:6

Cynecyanste . . ., ... Or1:7m01:10

Taunuctoe necku , . . . CojepxaHue rJuHb B 15—

30 u maxke 50 pa3 mMe-
Hee COAEPKAHUH NecKa

Crefyer oTMeTHTh, UTO NpuUBEleHHAs KJjaccupukanusi Cubupuesa
He yCTaHaB/JHMBaeT TOYHHIX TPaHuUIl A BbJAeNeHHs [0Y4B PasJHYHOFO
MeXaHHYeCKoro cocrasa. Tak, AJNs TVIMH YKa3HBaeTCs COOTHOIHEeHHE
IJIMHBE M flecka oT | @ 1 po 1 : 1/2; gns Tsxenoro cyrjHHKa — COOT-
BeTCTBeHHO OT 1 : 2 o 1 : 3 u 1. A. HedcHo, K KaKo#t KaTeropuu 6yayT
OTHOCHTLCS TOYBLI B HHTepBasiax oTHoleHuit ot 1 : 1 1o 1 : 2, a Takxke
fIpu oTHOIIeHHH, Gosbiiiem ueM | : 1/2. Tocnenytomas npakTuka oTHecCaa
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®TH HOYBH! K I'VIMHHCTLHIM H BBeJa 10J0GHBIe XKe YTOYHEHHS B OQTHOIICHHH
BCEX OCTaJbHBIX Ipajiaiuil.

Kaaccudpukauusa CubuplieBa NpPOYHO BOINJIA B MOYBEHHHiE PabOTHI
¥ yZepxkHBanacb B HeKoTOphiX obaactsix Coserckoro Corosa, ocoGeHHO
Ba YKpaHHe, 0 TPHALATHIX TOJOB.

Knaccugmkauus A. H. Ca6anuna, B. B. lemmepaunra u M. 1. XKaa-
puickoro. A. H. CaGanun, npeanoxus CBOH CHOHHBIA MeTox Mexa-
HUYECKOTO aHA/IM3a T0YBbI, BHHYXKAEH Gbll HECKOJIbKO OTOATH OT Kjac-
gubrkanun Cubupuesa u cosmectHoC B. B. TI'eMmepaunrom u
K. [1. )KanguackuMm * NpefJIoRHI CBOKO KAAaCCHMHKALHIO N0YB 110 Mexa-
HuyeckoMy coctaBy. B 37To#t (neonmyGaukoBaHHOM) KaacCHbHKAUHH
BLITH HOBBIIEHB HOPMbI COAePXaHHsA «pH3UYECKOH» IVIMHB AJS OTHe-
CEHHsT NOYB B KaTeropHI0 CYIVIMHKOB M IVIHH JO MpefiesioB, GIH3KHX
K TeM, KaKHe Mbl IpeiaraeM AJis 04B, He HACHIEHHBIX OCHOBAHHAMH.
B yacTHOCTH, K IVIHHAM OTHOCHJIMCh TMOYBHE C CojepKaHHeM «(hHu3Hye-
€Koi» rauubl cbime 50%. BrisBaHo 310 Gbimo HOBOH (6oJiee WHTEHCHB-
Ho#) MOArOTOBKOM MOYB K MeXaHMYecKoMy aHaiau3y. Kpowme Toro,
B KJaccubHKanHH YYHTHIBAJIOCH, YTO BCAEACTBHE BCACHIBAIOMIEH CHJIBI
tutoHa B HEro NONAjAIOT CYCMEeH3HH ¢ IMIYOMH HHXKE 3aJJaHHOTO B aHa-
nu3e yposHs. [lostomy pesyabraTel aHanusoB no Metody CabGanuHa
JAlT HEKOTOpoe INepeyTsiKeJeHHe MOUYB (3acachbiBaHHe Bo (pakiHio
«(pU3HUeCKOH» IVIMHEI HEKOTOPOH JAOJH «hH3HMUECKOIOo» fecKa).

Ecnu mkana CuGupneBa Halljla IIHPOKOE NPHMEHEHHE NPH HCHOJb-
30BaHHH pe3yabTaToB aHanusa no Hlene u Konemkomy, To Iukana
CafanyHa IIHPOKO HCMOJb30Balach MPH aHalH3€ 110 €ro MeTOAY
M, B YaCTHOCTH, npuMmeHsnach B pabotax B. B. I'emmepannra no obeie-
AosaHuuio noys GeBIIHX [lenseHckofl U YduMmckoll rybepHufi ¥ 8 pabo-
tax C. A. 3axaposa, M. M. ®ujatosa f10 H3y4yeHHIO NOYB OLIBILEH
MockoBcKofi Iry6epHHH.

Kaaccudukanus I'. M. Tymuna u C. A. 3axaposa. CTpemsch jera-
Ausuposath wkanbl Cubupuesa u Cabanuna, I'. M. Tymun u C. A. 3a-
XapoB NPEAJNOXKHIH 3aMEHHTb HX TPeXduJeHHOH IuKamoH. TymHuH peko-
MEHJI0BaJl YYHTEIBATb CooTHoleHHe (pakuHii: <0,01 mm (pusanuyeckas
rauna); ot 0,01 o 0,1 mm (mecuanass nbinb) ¥ ot 0,1 10 3 mMm (mecok).
Mexanugecknii  CoCcTas  MOYBbI  BbIPaXKaerca OTHOLIEHHEM — IJIH-
Ha: ecqaHasi IIbUIb : IECOK, B KOTOPOM IVIHHA MPHHHMAETCs 3a eUHHIY.
. C. A. 3axapoB npegnoxun kiaaccupuiuxponaTh MOYBH 10 MeXaHH-
9ecKOMY COCTaBy Ha OCHOBe cooTHoiueHHsT ppakuuii: <0,01 mm (pusu-
yeckasa rawna); oT 0,01 go 0,05 (nbuib) u 0,06—3 mm (necok), mpuyeMm
B Ha3BaHHMH MNOYBBEl [0 MEXaHHYECKOMY COCTaBYy Ha IlepBOe MECTO CTa-
BUTCsSI HaMMeHbIIAs 110 COAepxKaHHW ¢paKiyfA, HA BTOPOe— CpelHAd
110 CO/lePKAaHHUIO U Ha NocaefHee — (hpakiys, NPOLEHTHOE cojepkKaHHe
KOTOpo# B Noyse HaHOoJIee BBICOKOE.

OGe HasBauHBle TPeXWIEHHBIE IIKaJbl AalOT GoJee pa3BepHYTYIO
KaueCTBEHHYIO XapaKTePHCTHKY HOUBBE; OJIHAKO B CJIOBECHOM Ofipe-

* Coo6meno uHam npod. B. B. Temmepauurom.
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JeJIeHHH MeXaHH4YeCKOTro CocTaBa I[I04B [0 3THM MIKaJaM OTCYTCTBYIOT
TOUHBIE KOJMYECTBEHHbIE XapaKTepucTHKH. Hampumep, mo Tpexusen-
Ho#i mkasne npod. 3axapopa B Ha3BaHHH ITOUBBI «IIBIEBATO-NECUAHO - IJIH-
HHCTast» Mbl OyZleM 3HaThb, 410 GOJbliie BCero B Heil I'NIMHBI, 4 MEHbIue
BCEro MBUIH, HO. CTPOTO KOJIMYECTBEHHLIE XapaKTEePHCTHKH 37eChb OTCYT-
cTByloT. UTO6H HMX y3HaTb, HYXKHO MO3HAKOMHTBCS C De3yJbTaTaMH
aHa/M{30B, HO B 3TOM Clydae TpeX4JieHHag XapaKTePHCTHKA M[OUYBb{
CTAaHOBHTCA M3JIHIIHEH, TaK KaK pe3y/abTaThl aHaau3a JAaldyT Gojee
ApobHylo XxapakTepHcTHKy. Ilpu AByxdsmenubix cdopmynax Cubupuesa
1 CabaHHHa B Kax/OM ONPEJENEHHH NMOUYBbI 10 MeXaHHUECKOMY COCTaBY
3aKJI0UeHa' ONpEeeNeHHass KOJUYEeCTBEHHAsT XapaKTepUCTHKA MOUBE
B OTHOHIEHHH JABYX BaMHEHNIMX TPYIN MEXaHHUECKHX 3JIEMEHTOB.

CylecTBeHHBIM HEIOCTATKOM BCEX YeThipeX Ha3BaHHBIX KJaccH-
dbukanuil ABASETCA OTCYTCTBHE B HHUX Haubojee «aKTUBHOH» 4acTH
nousbl — Hya (dacTui, ¢ AuaMetpoM <0,001 mm).

Kanaccupukauus B. B. Oxotuna. B nocieguue gecatunerds, Korjaa
B aHaJMTHYeCKOH MOUBEHHON NPAKTHKe MeToAbl aHajausa nous lllene
u CabanMHa Obl1M 3aMEHEHbI MHUIETOYHBIM MeTOJOM, C y4eToM CpejHefl
H MeJKOH NblIH, a TaKkKe HJa, a Mo4YBa K aHalH3y CTaja NOATOTaBJH-
BaTbCS XMMHYECKHMH CcrocoGamH, MOSBHIACh HEOOXOJHMOCTb B 3aMeHe
knaccudpukanuit Cubupuena 1 CabaHuHa WHOM, B KOTOPOil OB YYHTHI-
BaJIUCh OCOGEHHOCTH HOBBIX METOAOB PaGOTHl M Pe3yJbTaThl aHANHU30B
10 3THM MeToJaM.

Ins u3yyeHHs TPYHTOB H OLEHKH HX B CTPOUTENbHBIX LENX H3BECT-
Hbl KJaccubuKanuy nepeoil Bcecolo3HoH KoHdepeHIHH MO HayUHO-HC-
clAefloBaTeMbCKMM — BOMpOCaM  JIOPOXKHOro crpoutenanctBa  (1931),
B. B. Oxoruna (1933) u ap. Knaccudpukanusa OxoTHHA CTpOUTCS Ha
COOTHOUIEHHH MEeXaHHYeCKHX 3jemeHtoB B rpynte: < 0,005; 0,0056—
0,25 u 0,25—2 mm (tabn. 19). OHa HamIa NMOJIOMKHUTENBHYIO OIEHKY
B JOpoxHOM ‘HoyBoBefeHuHd. MHoraa nposiBnsiercss TeHAEHNHS HCIOJIb-
30BaTh €e ¥ B arpoHOMHU4eCKHUX nensix. OfHako CTaBUTb 3HAK PaBeHCTBa
IIpH OIleHKe I'PYHTa KaK CTPOHTENbHOIO MaTepHasa H IPH OLEHKE I104BbI
KaK CpeJcTBa TpylAa B CENBbCKOXO3SHCTBEHHOM I[TPOM3BOJACTBE HENb3f.
3emsatueHckuil ¥ OXOTHH, OIlEHHBAash T'DPYHTOBBIE CMECH, NIPHIIOCOBHI-
BAlOT B KJacCHPUKAILMOHHON IKaje cpefuioln nblab (0,01—0,005 mm)
K necky. Ilo yxasaHHbIM Bblle cOOOpameHHSIM B arpOHOMHUYECKHX
IeJNAX 3TOro cAenaTb Helb3sd, KaK HeJb3sd COrJNACHTBCA C aBTOPOM,
KOrfla OH 3Ty (paKIHIO Ha3blBaeT «JI€ccoBHAHOM». Bhicokoe copepxka-
HHE B To4Be cpeflHeH NbLIY coolmiaeT efi psijl CBOMCTB TAXKEbIX ITOYB,
KaK CBA3HOCTb B CYXOM COCTOSTHHH, IPHNAJJIUBOCTD U BA3KOCTb B CHIPOM,
HH3KYIO BOJOMPOHHILAEMOCTb H Ap. ITO OTpHIATENbHOE BIHAHHE YCY-
ry6aserca G6GecCTpYKTYPHOCTBIO HJIM MNOHHMXKEHHOH CTPYKTYPHOCTBIO
MIOYB ¢ BBICOKHM COJlepKaHHeM CpellHell NBUVIH. AHaloru4dHble HaGaio-
Jenus penan eme Cubupuer. IMosxe pas dpaxkuumit 0,02—0,002 um
To XKe oTMeyan ATrepbepr, mostomy npap Obi1 CHOHMpPILEB, Kora npH
KJIaCCH(HKAILMH TIOYB B arPOHOMHYECKHX Ie/I1X OH CPEAHIO H MEJKYIO
NbLIb NPHILIIOCOBLIBAN K «hH3HUECKOH» TJIHHE.
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Ta6bnuua 19

Kaaccuduxagua rpyHToB no rpaHyjioMerpuueckomy coctaBy B. B. Oxoruua

IMpouenT wacTHy

HoMedkAaarypa rpyHdra (<0,005 MM 0,005—0,25 mm 0,25—2 mMu
PJAHH, 11O nelA", no OXoTH Hecka
Oxotuny) ( » no O AHY) ( , o OXOTHHY)
Tsxkenaa ravHa > 60 — —
TauHa 60—30 — —
INunerataa rauHa > 30 Bousle, ueM KaxA0R
W3 ABYX APYrHUX Qpax-
UHA TpyHTa
TsKenBlH CyrIMHOK 30—20 — Boavme, uem ne-
JIeBATHIX
TMunesateit Tsxkenstit | 30—20 Boasiie, uem nec- —_
CYFJIHHOK YaHBIX
Cpennuit  cyrauHok | 20—15 —_ - Bonbure, uyem mbi-
JleRaThX
ITeteratoifl cpepnuii | 20—15 Boabiie, uem mnec- —_
CYTJIHHOK gaHbIX
" Jlerkufl CyriMHOK 15—10 — Boavwe, yem nbure-
BaTBHIX
TMunesateit  Jerkuit | 15—10 Boabuie, ueM mec- —
CYrJIMHOK YaHBIX
TsxKenasg Cynecs 10—6 — Boavlie, uem neljie-
BATHIX
IMunesatas Tsikenas| 10—6 Bosbure, uem mnec- —
pynece YaHulX
Jlerkas cynecs 6—3 — Boapure, sem mblae-
BaTHIX
TMeiiesatas  serkas 6—3 Boavlre, ueM nec- —
Rynecep JaHBIX
Iecoxk <3 — Boabuie, uem nuiyie-
) BaTHX
IlpiiesaTel MeCOK <3 BoJabie, Yem Hec- —
yaHbIX
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Kaaccupukauus H. A. Kaunmnckoro. Bosnukia He0GXOLHUMOCTb
HOBO! KJacCHQMKAIMH B arpoHoMHuecKux uensix. IloBofbl K H3Me-
HeHHIO KIaccudukanuonnsix mkan Cubupuesa u Cabanvua caefyiomue:

1. Ilpu xumHueckoM MeToje HMOATOTOBKH IOYBBI K MEXaHHUECKOMY
aHAJNH3Y BHIXOA «(pH3HUECKOH» IVIMHBI B LEJIOM H B TOM UHCIE HMa
(uactHi <0,001 mm) GyleT 3HaUMTeJNBHO BHIIIE, YeM IPH IpeXHEM
MeTo/le HNOATOTOBKH (KHIIfUeHHe IOYBEHHOH HaBeCKH C BOJIOH M pacTH-
paHue ee).

'2. HcnonbsoBaHue Ansl onpelelieHHs] CKOPOCTeH Hal€HHUS MeXaHH-
YeCKHX 3/leMeHTOB B BoJe (opmysinl CTOKca 06yCAOBAUBAET MOJNYUEHHE
HOYBEHHEIX XapaKTEPHUCTHK, PE3KO OTAHUHBIX OT PaHee MOJY4aBLIMXCS
no gopmyne Illene (cm. Tabn. 9).

IIpumenuTebHO K OMNMCAHHOMY METOJYy MEXaHHUECKOIO aHajiu3a
B 1938 r. aBropoM Oblia NpejjoxeHa HOBas KHacCHPUKALUA TOUB
N0 MeXaHHueCKoMy cocTaBy. B 1943 u 1958 rr. 3ta knaccuduxauus
yTOUHEHa.

B ocHOBY NoJipasfie/leHHsI MIoUB Ha NeCKH, CYNeCH, CYIVIMHKH U IIHHBL
B 1938 r. OL1I0 B3SITO COOTHOIIEHHE YaCTHIL GONbIIe WK MeHblne 0,01 mum,
BBIIEISIEMbIX TIPH KHCJIOTHO-LIETOYHOH HOAroTOBKE 00pasmoB MNHIeT-
METOIOM, NpPHMEHHTEJbHO K CKOPOCTSM MNajleHHs MeXaHWYeCKHX 3fe-
MEHTOB B BOJe, olipeliensieMbiM Io dopmyne Crokca.

Ins pemrenusi Bompoca 06 ocTaBlieHWM WIH HM3MeHEHHH 3ToH rpa-
HUIE B HACTOsIee BPeMs HAaMM CAETaHa CBOJKA HMEIOMMXCH B JIHTe-
paType MaTepHaliOB O CBOMCTBAX MEXaHHYECKHX 3JIEMEHTOB I10YBHI
(Arrepbepra, Bunabsmca, Masypenko, Paccens u Tanna, ukoro,
Benskosoit, Pone, Mopo3osa, Menbuukosa, Posanosa, Tkauyka u 1p.).
Kpome TOro, ZOTMOJMHHTENLHO ObIIH MPOBEJEeHbl BCECTOPOHHHE HCC/eNO-
BaHHSI CBOHCTB MEXAHHUECKHX 37IeMEHTOB HepHOBO-NOJ30JHCTOH CyIJiH-
uuctoir nours (E. M. Kouepuna, 1954), cepoii JnecHolt 3emnau
(A. H. JlnumanoBa, 1962), ocHOBHBEIX NMOYBEHHBIX THNOB CBETNOKALITa-
HOoBoro mnouseHHoro kommiekca (A. Jl. Boponun, 1959), tHmuHuHOTO
ceposema (Slo Caup-JIsH, 1960). Yactb JaHHBIX M3 paboT 3THX HCCHe-
JoBaTenefl. npHBejeHa B TaGaumax 3, 4, 5 M Ha pUcyHKax 1, 2, 3.

W3 npuBeileHHBIX MaTepHaioB CAeAyeT, UTO CBOHCTBA MeXaHHYECKHX
3/IEMEHTOB, HM3MEHSISICb MpPH YMEHbIIEHHH JHaMeTpa MeXaHHYeCKHX
3JIEMEHTOB, MPETepneBaioT 0CoOEHHO pe3KHe U3MEHEHHS Ha TIpaHunax
0,01; 0,005 u 0,001 mm.

[epByto uz atux rpanun (0,01 mm) ¥ ocTaB/AsIeM Kak I'PaHUIY MEXAY
«bH3HIeCKHM MecKOM» (4acTHUbl ¢ nuameTpoMm >0, 01 mm) #H «dusnue-
CKOft IMIMHOM» (yacTHmpl ¢ AHameTpoM < 0,01 mnm).

Ha ocHoBaHHHM COOTHOINEHHSI COAEpXKaHHA YACTHN, B IOYBE 3THX
KpyNHOCTeH npejniaraeM (MpHMEHHTENLHO K JAaHHLIM aHANH3a 10 METOAY
KauuHCKOIr0) OCHOBHYIO WIKaJdy KJacCHDHKAIHU NOYB N0 MeXaHHue-
ckoMy coctaBy (Tabn. 20 u puc. 27).

Illxasa cocTaBiieHa AJsl Tpex oGbelyHeHUH NOYB: ) — MOA30JH-
CTOro THIla NOYBOOOpPa3oBaHMA; 0) — CTENHONO THMa IOYBOOGpasoBa-
HHSI, KPAaCHO3€MOB M JXeNTO3eMOB M B) — LIS COJMIOHIOB H CHIAbHO
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T/tecon
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coJioHIeBaTeIX 1ouB. UYeM Bbille MOTEHLHAaJAbHAA CHOCOGHOCTL INOYB
K CTPYKTypooOpa3oBaHHIO H 4eM pbIXJiee HX CJOXKEHHE, TeM OGOJibile
OHH JIOJIKHEI COAEPXKaTh (GPH3UYECKOH IVIHHBI [0 CPAaBHEHHIO C APYTHMH
nouyBaMH, 4yToObl ObITh OTHECEHHBIMH K TOMY HJIH HHOMY KJacCy IO
MexXaHHYECKOMY cocTaBy. [Io3ToMy cTenmHble 30HANBHBIE OYBHLI, KPACHO-
3eMBbl H XKeJITO3eMbI, KaK 60Jiee CTPYKTYPHBIC, B Da3fieaXx KJacCH(MHKA-
IHH JJIA CYNJIMHKOB W IVIUH COJepxaTr OeJbllie (H3UUECKOH IVIHHGI,
HEXeJIH MOYBBl MOJ30JIMCTOTO THIA,a MOJ30JUCThHIE MOYBBI — GOJIBILE,
HEXeJIH I04YBbl COJIOHLIOBOTO psifa.

Ta6auuma 20
Kaaccudpukauua nous no mexanuyeckomy cocrasy (paspaGorana H. A. Kavunckum)
Yacts 1. Ocnosras wkara

Conepxanne pHaHYeckolf rauusl | CofepxkanHe PH3HYECKOro IecKa

(qacTry < 0,01 mm), % (wactuy > 0,01 mm), %
TTousn
78 W/ KpaTkoe HasBauue
CTenHOro CTEMNHOro Mo4Ysbol N0 MexXaHHUYe-
nogzonu- | THNA NOY- | COJIOHUb | NOA3OJIH- | THOA NOY- | COJOHLL! CKOMYy cocTasy
CToro THna | BOO6paso- | H CHABHO cToro Bo0O6pa3o- | H CHJbHO
no4s006- BaHuA, COJIOHLe- | THNA NMo4- | BaHHA, COJIOHLe-
PpasoBaHus KpacHO3e~ BaThbie sooﬁpaao- KpacHO3e- BaThlie
MBblL H XKeJ- no4sbl BaHHUHA Mbl H XKeJ- NOo4YBHI
TO3EMBI TO3EMbI

N 10095 | ITecox PBIXJIBL

“ 95—90 |Ilecok cBsi3ubiil

1 90—85 | Cynecn
85—80 | CyrymHoK Jerkuil
80—70 | CyrnuHOK cpejuui

j 70—60 | CyranHoK TRXenni
60-—50 | ['mua serkan
50—35 | [yuna cpexuas
<35 |launa taxenas

0—5 | 0—5 | 0—5 | 100—95

5—10 | 5—10 | 5-10 | 95—90
10—20 | 10—20 | 10—15 | 90—80
20—30 | 20—30 | 15—20 | 80—70
30—40 | 30—45 | 20—30 | 70—60
40—50 | 45—60 | 30—40 | 60—50
50—65 | 60—75 | 40—50 | 50—35
65—80 | 75—85 | 50—65 | 35—20

>80 | >8 | >65 | <20

Tllpumeyanue. B pesyabTaTaX aHaJsu3a JAJsl N0YB, HEe HACHIILEHHBIX OCHOBAHHSIMH,
morepsi» NpH o6paborke nmoues or 0,05 . HCl npHnocosbiBaeTcsd K «hH3HYeCKOH TJIHHE»;
JJIS NOYB, HACHUIEHHHX OCHOBAHHSIMH, OHAa NMPHNJIOCOBHBAETCA K «(QU3HUECKOMY MECKY».

Ecan B nouse ecth rpasull (1—3 mm), oH BrMoyaetca B 100%, NpPHUMCIASAACH K NECKY.

Bropast yudpa B rpadax BCIOAY HaHa «BKJIIOUHTENAbHO» .

Kak npaBaso, COJOHIbI paHee NPOABJASAIOT CBOHCTBA  TAMENOH
MIOYBHL IPH MEHbLIEM COAEPKAHHH TJIHMHHUCTHIX YACTHI, HEXKENH PAAOM
3aJjieraiomas HecoJoHIeBaTasi noya. OCOGEHHO CHJBHO 3TO CKa3biBaeT-
csl B OTHOIUEHHH TaKHX CBOHCTB, KaK BOJONPOHHIAEMOCTb, JIHIKOCTb
H BS3KOCTb B CBIPOM COCTOSIHHH, TBEPAOCTb H TpPEUIMHOBATOCTb —
B cyxoM (cM. puc. 25, 26). B cooTBeTCTBHH ¢ 9THM ONTHMAalbHas BJaX-
HOCTb ANl 06paGOTKH CONOHIIOB BCErJa HHXKe, a yJeJbHOe CONPOTHBRJE-
HHE HX NPH NaxoTe BCErJa BhIUE, YeM Y HECOJIOHIEBATLIX NOYB TOTO XKe
NOUBEHHOIO KOMILIEKCa.

[TosToMy B mnpemjaraemoil KaaccHHKAaLHH KpHBas COAEpXKaHUA
«(pH3H4ECKOH IVIHHBI» Pa3JHYHLIX 0 MEXaHHYECKOMY COCTaBY COJIOHLIOB
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JISKHUT HHXKe aHANOTHYHBIX KPHBBIX [l IOYB CTENMHOTO H IHOJ30JHCTOTO
THIIOB MOYBOOGpas3oBaHus (cM. puc. 27). Pasnuuue B knaccupuramuu
70 MEeXaHWYECKOMY COCTABY MEXJY COJMOHLAMH H IOYBAMH CTEITHOrO
THIA NOYBOOGPA30BaHHS HAYMHAETCS C CyleceH, TOrla Kak Ajs I0YB
TIOJ[30JIHCTOrO THIIA OYBOOODa30BaHUA OHO BLHIAABASETCS JHIUb B CYTVIHH-
Kax cpefHux. EnuHas kpuBas AJs BceX IHOYs Habmiofaercsi B meckax,
rie cnabo CKasbiBaeTcsl BJAHSAHHE [VIHHHCTOH (pakluu.

B mnpennaraemofi KiraccudpHKallik «mOTepH» 104B npu obpabotke
ux 0,05 H. HCI skntoyersl B 100% nasecku. B nmousax, e HachlmeH-
HBIX OCHOBAHHSMH, OHA CKNaJbIBA€TCS B OCHOBHOM H3 NOJABHXKHEIX (opM
Kejle3a U aJlOMHHHA, 4acTHYHO SiO,, mo3TOMy ee Hy#HO BKJIOYUHTh
B Hauctyo ¢paknuio (<0,001 mm). B mousax, HacBILEHHBIX OCHOBa-
HHSAMM, KapOOHATHBIX U 3aCOJIEHHBIX, IPH MPAKTHYECKOH HEBO3MOXKHOCTH
Pa3HECTH «IOTEpIO» MO OTAeJbHbIM (pakuusM, €€ CJaeNyeT BBOAMTb
8 100% naBecku moj pyGpuko# «cGopHasi ppakuus», a IPH KAacCHDH-
Kalli{ NOYB NMpPHIVIIOCOBLIBATh K «DH3UYECKOMY HeCKy», Tak Kak HaJu-
ype KapGoHATOB H PACTBOPUMBIX COJEH HE YCHJAHBAeT, a CcHHKaer
«TVIHHHCTOCTbY IOYB. .

[IponenTsl conepxaHus MeCKa H MIHHBI B IOYBE OKPYIJIEHH JO HsTe-

POK U JECATKOB B LE/MsAX OG/ICryeHHs! 3aNOMHHAHHS WKaNbL.
' HeASSX OTTCEHEHHST B MEXAaHHYECKOM COCT a-
Be COOTHOMmMEeHHA ¢Gparuué rpaBsuHA, NeECK a,
fIBIAH U HAAa B KANAaCCHPHUKANHOHHYIO Tabauuy
BBeJeHO MNOHATHEe «mpeoGhnajawmHuXx» ¢Ppak-
1 4 U. Brgensior ¢ppakuuu: rpasenuctas (1—3 uux) ; necyanas (0,05—
1,0 mm); xpymuoneiiesarasi (0,06—0,01 mu); mbuieBatas (0,01—
0,001 sma) u unosaras (<0,001 mm).

B haaprefilieM Mpl mpeAsaraeM JBe€ KaTeropHH KiacCHpHKamHOHHBIX

fnKan, oToO6paxKalomMX € PasiHYyHOA JeTaNbHOCTbIO MeXaHHYeCKHH
€OCTaB MOYRBBI.
; B mogpobuo# kKnaccuouxaunuu (raba. 21) yuu-
“THIBAETCH COOTHQUIEHHE BCEX BRILEHASBAWHLIX (PAKUUA MeXaHHYECKUX
3JeMenToB. [TycTH HepHO3eMHas T0YBa COAEPKHUT: «PH3HYECKOH TITHHBI—
'80%, wia — 45%, oy (cpeameidt W Menkoi) — 25%, meAM Kpyn-
Holt — 20%, mecka — 10%. B 3rtoit mouse mepmoit mpeoGnanaromeit
¢dpakuuett 6yAeT uJa, Ha BTOPOM MeCTe IO KOJHYECTBY OyAET MbLIb;
Ha TpPeTbeM MECTE — Nbl1b KPYNHAas H MeCOK. DTy IOYBY MO MeXaHH-
YECKOMY COCTaBY MBI Ha30BeM IVIHHA CpPEAHAS, NbIEBATO-HIOBATast.
BTopoii npuMep: NMycThb NOA30MMCTAs NMOYBA Ha3BaHA [0 MeXaHHue-
CKOMY COCTaBY CYIVIHHKOM TSIEJNbIM, HJOBATO-KPYNHOMNBIIEBATHM.
310 o3nayaet, 4To H3HYeckol rauubl (yactuy < 0,01 mm) B mouse —
40—50%; npeoGnanaomas ¢pakiuusi — KpynmHasi MbUIb; HA  BTOPOM
MecTe MO BeMHYHHE — HJ, Ha TPeTbeM — BCE OCTaNlbHbIC (DPaKLHH.

Jannasi nompo6Has 1mIkajla MoxeT OBTb pPEKOMEH/OBaHa:
a) NpH KapTHPOBAHUH OMNBITHHIX Y4acTKOB H yyacTkoB [occoprcers;
6) IpH KPYMHOMAacIITaOHbIX HCCAENOBAHUAX B IHOYBEHHO-MEJIHODATHB-
HBIX HeJasiX, NpH o6CNEeNOBaHHH TEPPHTODHH MOJA CHelHaNbHBIE KYJb-
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Ta6auna 21

Kaaccudukauua nous no MeXaHMHYECKOMY COCTaBy

Yactp I

Homeuxaamypa nous no mexawudeckomy COCMasy HA OCHOBE COOMHOWEHUA MeXa-
Huseckux aaremenmos >0,01 u < 0,01 mm, a maxse ¢ ydemom codepircanus
npeobradaroujux pparyui

Kuaaccol HOYB O MeXaHHYECKOMY

cocrasy Pa3sHOBHAHOCTH NOYB 1O MeXaHHYeCKOMY COCTaBy

Iaunm taxenne TluneBaTo-unoBaThe (M.-H.)
HnosaTo-nuineBaTeie (H.-11.)

Tauns cpennne u Jerkue IbineBaTo-ujloBaTHe (M.-H.)
WUioBaTo-neiieBaTee (H.-1.)
KpynHonsleBaTo-HaoBaTHe (K.-T.-H.)
Hnosato-kKpynHonuaesaTsle (H.-K.-11.)

I'nuna nerkas ITuneBatan (m.)
KpynHonewieBaTaa (Kp.-m.)
HnosaTo-necuanan (4.-necy.)

CyrJHHKH TAXeJjbe U CpeJnue INnneBaTo-H0BaTHE (I.-H.)
HnoBaTo-nusieBaTHe (H.-1.)
KpynHonbieBaTo-HjaoBaTee (K.-M.-H.)
WUnosaTo-KpynHoNuIeBaThle (H.-K.-1I.)
MuiseBatue (n.)

KpynHonseBaThie (K.-1.)
I'lecuano-HyoBaTHE (NECY.-H.)
Tlecyano-neIeBaTHE (mecy.-n.)
HnosaTo-necyansie (d.-mecy.)
TInseBato-necyaksie (m.-necy,)

CyrJHHKY JIETKHe KpynnonsieBatoe (K.-n.)
HnosaTto-necuanble (H.-necy.)
INbineBaTo-necyanse (mm.-mecy.)
Ilecyanuie (necy,)
T'pasesncro-necyansie (rp.-necy.)

Cynecu Kpynnonwiepathie (K.-11.)
HnosaTo-necyansie (H.-mecy.)
INuineBaTo-necyankbie (m.-necy.)
Ilecuannie (necu.)
T'pasesmcTo-necyansle (rp.-necy.)
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Ilpodoarncenue maba. 21

Kaacenl nmous no MeXaHHIECKOMY P
cocTaBy a3HOBHAHOCTH IOYB N0 MEXaHHYeCKOMY COCTaBY
Tleckn cBAsuble Menkosepuucrre (M.-3.)
MeakosepHHCTHE  KDPYNHONBLIEBATHE
(M.-3.-K.-11.)
MeJKO3epHHCTEIE HJIOBATO-NECYAHble (M.-3.-H.—
necu.)
CpenvesepHHCTHE (C.-3.)
CpegHezepHHCTHIE-TPaBEJHCTHIE (C.-3.-TP.)
Teckn poixabie MeukosepuncThie (M.-3.)
CpeguesepHHCTHIE (C.-3.)
KpynnosepuucTthie (K.-3.)
MenKko3epHHCTBIE TpaBeJUCThle (M.-3.-TD.)
CpenHe3epHHCTHE I'paBeNHCTHIE (C.-3.-TD.)
KpynHo3epHHCTHE TpaBejiHCTHE (K.-3.-TP.)

Iipumevanus [mdHa nerkasi, CYrJdHKHY TSXeENb€ H CPEJHHE <«nblJIeBaThe» BTOPOHF
npeobaagalomett dpakuueli uMeloT Kpynuyo nuapb (0,05—0,01 mm).
Tnuua Jerkast, CYr/IMHKH TsDKeJble M CpeflHe KDYNHONbLTeBaThHe BTOPoH npeobaanaoiles

dpakuyest umeior nbiab (0,010,001 mm).

Cyr/HHKH JIeTKHE H CYINECH KPYNHOnblieBaTsle Bropoll npeobnaxanoulef ppakineli HMeOT
necok (0,05—0,01 ma).

CYrJMHKH JeTKHe H CYNeCH «IlecuaHble® BTOpPOH mnpeoGaajawnouledt dpaknuelt uHMewT
Kpynuyio nulip (0,05—0,01 mam).

B meckax KpymHonbiJeBaTHX npeobiaxaer JaéccopuaHas Gpakuus (0,05—0.01 mm);
Bropolt ppakuuelt Gyger necuauast (0,05—1 mam).

TleckH MeJIKO3eDHHCTH e, CpejHeaepDHHCTHIE H KpyHO3epHHCTHe npeobJaaaowelt, Ppakyuetd
HMEIOT IeCOK COOTBETCTBYOImeR KPYNROCTH; Ha BTODOM MecTe — HblJb KDYIHas.

TleckH MeJIKO3€DHUCTHE, CDeAHe3epHHCTHE M KDYIHO3CDHHCTLHIE TDaBesHCTHE Npeobia-.
nalomeit dppakuuell HMEOT NECOK COOTBeTCTBYIOUER KDPYIHOCTH; Ha BTOPOM MecTe — rpasuil.

TypHl (CB€KJa, XJAOMYATHHK, YaH, LHTPYCOBLIE, BHHOTPAJIHHKH, Ca/lOBLIE
"KyJAbTYphl), NPH BCE€X IOYBEHHBIX CBHEMKaX, HayHHas C MacuTal
1:25000 # xpynHee. :

B kKkpaTkKO® WmMKane HCOOAB3YIOTCA OCHOBHBIE HOMEHKJA-
TypHbI€ NOJPAa3ENEHHs I0YB [0 MEXaHHYECKOMY COCTaBY, NPHBEJeHHbIEe
B tabauue 20, C TeM, OJHAKO, OTJAHYHEM, YTO IJIHHHI JIETKHE» H «TJIHHbY
cpefHHe» OObEAHMHSAIOTCA B KAaTeTOPHIO «IJIHH» C OCTABJIeHHEM IOApa3-
JeNeHHs] «TJHH TAXeabiX». [HHB MOryT ObIThb MNblJIeBaThle H HJIOBa-
Thie. Bce KaTeropHH CYrAHHKOB NOJAPasfleNiioTCs Ha NblieBaThie Cyr-
JHHKH H OIleCYaHeHHble B 3aBHCHMOCTH OT INpeoOniajlaHHs ¢pakiuit
necka (1—0,05 mum) uan kpynso#t nuinu (0,06—0,01 mm). [peoGnaga-
HHe OCTaNbHbIX (PpakUHA B TEPMHHONOrHHM He OTTeHsercsi. Cymecw
JensTcs Ha MblEBATbIE, I€CYaHbIE H TPABEJIHCTHIE; IECKH — Ha KPYyMHO-
3epHHCTHIE, Cpe/IHE3ePHUCTHIE H MeJKO3EPHHCTHIE B 3aBHCHMOCTH OT IIpe-
ofnajaHHsl TOi HAH HHOM ¢pakuuH. Kaxjaas H3 3THX KaTeropui
IIeCKOB MOXeT ObITb INE€CKOM TI'PaBelHCTHIM.
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[Ikana npumeHnsieTcs NpPH OPHEHTHPOBOYHOM OINPEJEJECHHH MeXxa-
HHYECKOTO COCTaBa MOYBBI B MoJsie (YHPOIIEHHBIMH NpHOOpaMH H MeTo-
JlaMH) H IPH COCTAaBJEHHH MeIKOMAaclTabHBIX KapT.

[Ipu ucrmodb3oBaHHH JMOOOH H3 ABYX Ha3BaHHBIX LIKaJl KJAacCHpH-
Kal{s NMOYB N0 MeXaHHYECKOMY COCTaBY JJisl IOYB KAMEHHCTHIX JOJIXK-
Ha CONPOBOXKJAAThCSA YKAa3aHHSIMH HA CTENeHb HX KaMeHHCTocTH. Hike
TIPHBOJAMTCS KJacCH(MHKALHUA MOYB MO KAMEHHCTOCTH:

Yacmuust CmeneHb KaMmenucmo- Tun xamenucmoctnu
>3 mMm, Y% crmu
<0,5 IlouBa  HeKaMeHu- Y CTaHaBJMBaeTCs
cras 10 XapaKTepy cKe-
0,5—5,0 Cna6okaMenucras JIETHOH 4acTH.
5—10 CpenneKaMeHucTas
>10 CHabHoKamenHcTass IlodBB MOTYT OHITH

BaJyHHble, rajuey-
HUKOBHIE, HIe6en-
yaTthle.

Ilpu xapakTepHCTHKE KaMEHHCTOCTH IIOYB YYHTHIBAETCH:

a) moyBa HeKaMeHHCTas — KaMeHHcToro marepuana <0,5%; mousa
B OTHOLICHHH 0OpaGOTKH CYHTACTCS HOPMAaJAbHOH;

6) moyBa cjaGoKaMeHHCTas — KameHHctoro martepuana 0,5—5%;
NpH YCAOBHH YTO 3TOT MaTepuasl NpeJCTaBjieH MeJKHM meOHeM HJIH
rajbko#, mousa ob6pabatbiBaercss HOpPMaJbHO, HO IIpH 3TOM OyJer
HaGMoJaTbCd YCKOPEHHBIH H3HOC Pabo4yHX IOBEPXHOCTEH OpyIUiH
06paboTKH, 0COGEHHO JIEMEXOB;

B) NMOYBA CpeJHEKAMEHHCTAasd -— KaMeHHUCTOro Martepuana 5—10%;
Aas HOpMalbHOH 06GpaboTKH NMOYBbl HEOOXOJHUMO BHIYECHIBAHHE KPYII-
HOTO KaMeHHCTOro MaTtepHana, 3aMeyaHde mo I. 6 ocraeTcss B CHJAE,

) MoyYBa ‘CHJIbHOKAMEHHCTas — KaMeHHCTOro Marepuaina >10%;
JJIS. BO3JIENLIBAHHUS OJIHOJIETHHX KYJAbTYP TpeOyloTCs THXKeJble MesHo-
pauuu nmo BLIOOPY H y/JaJeHHIO KAMEHHCTOrO MaTepHajia C IoJs.

Bo Bcex ciayuyasx oxaTaHHBIH KaMeHHCTBIH Marepuan npu obpa-
60TKe NOYBHI MeHee BPEJOHOCEH, HeXKesH I eGHUCTLIH.

[Tox MHOrosieTHHE KyJbTYypbl, OCOGEHHO NOJ CaJOBhle H IJIOJOBO-
ATOJHBIE, rAe s 06pabOTKH IOYBBEI HCIOAB3YIOTCA CNEHHANbHBIE
opyaus H rae caMmd 0o0paGOTKH NPHMEHSIOTCS 3HAYHTENBHO peXe,
HEXEJNH M0J| OXHOJETHHE KYJbTYPbl, BO3MOXKHO 3(pheKTHBHOE HCIIOJIb-
30BaHHE CHJIbHO KaMEHHCTBIX IIOYB C COJIEpXKaHHEM KAMEHHCTOrO Mare-
pHana (eciii OH He MPEACTaBAeH KPYMHBIMH ribiGamu) fo 70% u Gosee.

Mrorouncnensbie npumepsl 3h)EKTHBHOTO HCIOJb30BAHUA TAaKHX
KaMEeHHCTHX 110YB MOJ CaJbl H BUHOTPAJHHKH MOXHO HabJoAaTh B rop-
HHX paiioHax Cpexpnelt Asuu, Ha Kamkase, Dankanax, Ulsefizapuu
H B ApYrHX Mecrax *.

* B 1956 r. Bo ®bpaunuun, Ha IpeBHell Teppace peku PoHu ceBepHee ropoza
ABHHBOMA, MBl 3HAKOMHJIUCH C OTJIHYHO PAa3BHTHIM BHHOTPAJHHKOM, BHPALIEHHBIM
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KameHucTocTh 0TMeyaeTcs B NMOYBEHHOH KapTe mo (GoHY MeXaHHye-
CKOTIO COCTaBa.

OnuT kAaccHpHKAUMKH AOYB MO NpeAJaraeMblM MIKaiaM H COINo-
CTaBJIeHHe MOJIYYEHHBIX KJAacCHQHKALHOHHBIX HAa3BaHHU# C XapaKTepH-
CTHKaMH N0YB, AaBAaEMbIMH OMBITHBIM MOYBOBEAOM B M0JIE, MMOKA3BIBAIOT
BBICOKOE COOTBETCTBHE XapaKTEPHUCTHK, MOJy4aeMblXx B OOOHX Caydasx
(o 3ToMy BOIIPOCY yUTEHB! aHAJH3BI V11 HECKOJIbKHX ThICSAY 00pa3loB).

3apyOexHble KiaaccH(HKaLMH IOYB 10 MeXaHHYECKOMY COCTaBy.
B 3apyGexHoM noysoBefileHHH KAaccH(MUKALKH NMOYB M0 MeXaHHYECKOMY
coctaBy MeHee Jupepernuposansl, Hexern B CCCP. B 3anagxoesponeii-
CKHX CTpaHaX OHH B GOJIBIIMHCTBE CJy4aeB COCTABJEHBI C HCHOAb30Ba-
HHEM KjaccupHKaluii MEXaHHYECKHX 3JIEMEHTOB NMOYBH 10 ATrepbepry.
B nocneaHue rofsl B crpaHax HapoAHOH AEMOKpaTHH UIHPOKO NpUMe-
HsleTcd U Hala KJaccupukanui.

Jlns npumepa npuseleM KiaccHbHKauuu: yexociopaukyto (1923—
1948, tabn. 22), wseitnapckyio (Taba. 23) u HeMeukyio (Taba. 24).

Ta6anuuma 22

Kaaccudukauuu nous no mexawudeckomy coctaBy B. HoBaka
(Hexocaoeaxusn, 1923—1948 2z. I'aasnas wrara)

Copepxkande ppakguu < 0,01 mm, %
HasBanue DOYB IO MeXaHH-

Knaccupukagus 1923 r. ¥§§§°_”?’g‘f§‘}¥" deckomy cocrany

>70 > 175 ['1uua Taxenan

50—70 60—75 [nnua serkas

30—50 45—60 CyTJHHOK TRXKEbli

30—45 CyraHHOK CpemHui

20—30 20—30 Tlecyanmit Cyramuox

10—20 10—20 CYrIHHHCTHE necok

0—10 0—10 ITecok

. TipuMeuauue Kraccadukapus AoKTopa Hosaka 1923 r. ony6aukosaua B 1926 r, *;
wnaccubpukagus ero 1938—1948 rr. He ony6iHkosana M Jlo6e3aro IpefociaBjeHa HAM aBTo-
.POM B PYKOIIHCH.

* Dr. Vaclav Novak, Uvahy o systémech bonitace plidy. Praha, 1926, 33 — 34

Ha KPYNHOM a/iJI0BHAajJbHOM TrajleYHHKe, KOJHYeCTBO MeJKo3eMa B KOTOPOM
coctaBango aumb 24% . C NOBEpXHOCTH TajIeyHHK KBAPUHTOBHIH, HHXKE — MoJje-
Bhle IUNaTh, ABIHTH, poroBue obmaHkH. [aneunHk yAo6paaca MeNKo3E€MOM,
KOTOpHH, OyIy4YH CMEIIaHHEM C MHHEpPadbHBIMH TYKaMH, BHOCHJICA MO KYCTH
“sugorpaga. O6pa6oTka THX NOYB NpPOH3BOAHAACh 000DOTHHM NJYroM, Yy KoTo-
; POTO JI€MEX 3aMEHEH MOLIHHIM JIOMOM, NepeIBHralOKUMCa BO BTyJKe. Konen JoMa
yPackienad Ha fojoToo6pa3Hbit kKaAuH. Ilo Mepe n3Hoca KoHua JoMa — JieMexa —
,OH NPOABHTAETCA MO BTYJKE, 4eM BOCCTaHABAHBAETCA CpaloTannas yacTb.
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Ta6nuuna 23
Kaaccuukauns nous no mMexamwyeckomy cocrasy Buruepa
(Mleetiyapus, 1926)

dpakuuu, 9
HasBaHue moyBBl MO MeXaHH-
20,05 s 0(,00’5());)0;‘(1‘1 (<0,00,g)1 . 4eCKOMY CoCTaBy
< 20> >75 [anna Tsxeaan

< 20 ~ 20 75—60 ['nuHa

< 30 ~ 20 60—50 ['nuHa serkas

< 30 40—20 50—40 Cyr/MHOK TAXKeJbli

> 30 50—30 40—20 CyranHok

> 30 40—20 40—20 OnecyaHeHHb CYTJIHHOK

> 50 30—10 20—10 Cynecb

> 50 20—10 < 10 ITecok

Ta6auna 24
Kaaccuukauua nouys No MeXaHHYECKOMY COCTaBy

(rapP, r ocydabcmeeaﬂaﬂ KoMuccus no oyerke 3emens, 1953).

Mexaunyeckue H YcaoBHOe 0603Ha-
9JIeMeHTHL a3BaHHe MOUYBH N0 MeXaHHYEeCKOMY COCTaBy yeHHe MexaHHIe-
<0,01 um % CKOro coctaba
> 60 I'nuna T
60—45 T axeJBIll CyrJHHOK LT
44— 30 CpegHuil CyrJamuHoK L
29—24 OnecyaneHHbl#l CYIJHHOK SL
23—19 . | CuabHO OrJIHHEHHHE NecoK LS
18—14 OrJiHHeHUBI necoK IS
13—10 CJalerKa OrJIHHEHHHH NMecok SI
<10 IMecok S

Kak BuaHo u3 tabnaui 22 u 23, yexocaoBalnKkas H HeMenKas KaacCH-
¢uxkauuy ouyeHb OAH3KO MNOAXOMAT K OCHOBHOH KJacCH(HKAUHOHHOM
wkane Ans IOYB CTENHOIO THNa noysooOpasoBaHus (cM. Tabn. 20).

Haa knaccubHkauuy MOYB MO MEXAHHYECKOMY COCTaBY B 3apyGex-
HBIX CTpaHaX HHOrZa MOJbL3YIOTCA METoIOM TpeyronbHuka ['nb6ca —
PoseGoma, koTOpbii B MOYBEHHHIX paGoTaX HMEHYeTcs YacTo Kak
tpeyronpHuk Pepe (cm. T'eccHepa — Gessner H., 1931; Kupuna —
Chirita K. D., 1955, u ap.).

O®OPMJIEHHE JAAHHBIX MEXAHHYECKOI'O AHAJIH3A MNOYBHI

JlanHple MEXaHWYeCKOro aHajH3a rpapuueckd opOpMJISIOTCa cJje-
AYIOmMMH METONAMH. -

Mertox puddepenuuansuoii kpusoii. [To ocu abeurce 0TKAARBAIOTCS
JorapHMbl 3PHEKTHBHBIX AHAMETPOB MEXAHHYECKHX 3JIEMEHTOB, pas-
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MepBl KOTOPBIX B 3TOM Ciyuae yAoGHee BblpaxaTbh B MHKpoHaXx. [lo ocu
ODAMHAT OTKJAJbIBACTCA IIPOUEHTHOE COJEpXKaHHE KaXkKJIOH (ppaKuHH.
Iror MeToJ AAs u306paXKeHHsS MEXaHHYECKOIO cOCTaBa HHAMBHAYalb-
HOoro ofpasua Mbl cyuTaeM Haubosee mMokasarelbHbM (puc. 28).

Meroa KyMyaguuonHo# (uHTerpanbhoii) kpusoii. [lo ocu abcuuce,
KaK ¥ B TpeJbylleM cjyyae, OTKJAaAbIBAIOTCA JOrapudMbl 3ppeKTHs-
HEIX [HAMETPOB MEXaHHYECKHX 3JjeMeHToB. [lo ocH opAMHAT OTKAa-
JBBaloTcs (CaeAyst OT KPYNHHIX (paKuuil K MeJKHM) IPOUEHTHOE
co/lep:KaHue caMON KpyNHOH ¢paKuHu, a Janee — CYMMbI IPOLEHTHOTO
coJlepXKaHHA KaX/0H (pakKuHH IJIIOC IPOUCHTHOE COJEpXKAaHHE BCeX
npenectsyiomux (pakuuii. Koneyrnas cymma camoil Mesko# ¢pak-
UHM IUoc Bee mpeibiaymue ¢pakuuH coctaBut 100% (cM. puc. 28).

Meron uukaorpammbl. Mexanuyeckuii cocraB o0pasua OTKJAAH-
BaeTcsd 1Mo Kpyry, miomalb KOTOPOrO H JUIMHA OKPYXKHOCTH IpHHH-
matotest 3a 100%. IMpouenTtHoe cojiepkaHue dpakuuit, cJeays OT Kpym-
HBIX K MEJIKHM HJIH HaoGopoOT, OTK/aAbIBAETCs MO OKPYXKHOCTH. Kaxabii
OTPE30K JyTH coeluHsieTcs ¢ UeHTpoM Kpyra. CeKTopbl, COOTBETCTBYIO-
1ilHe IPOUCHTHOMY COJEepKAHHIO OTAeNbHBIX (paKUHH, 3aKPalIHBAIOTCH
HJIH 3aLUTPHXOBLIBAIOTCA YCJIOBHHIMH 3HaukaMu (cMm. puc. 19).

Merop Tpeyroabuuka I'n66ca — PoseGoma npesoxken Ans H300pa-
IKeHHsl TPOHHBIX CMecell aMepHKaHCKuM yueHhM JIK. ['n66coM B 1876 r.
H TO/JIaHJACKHM XHMHKOM D. PoseGomom B 1894 T.

Hcnosnbayercsi paBHOCTOPOHHHH TPEYroJibHHK, KOTOPHIH obnafaer
TEeM CBOHCTBOM, YTO CyMMa NEpHEHAMKYJSpOB, ONYIIEHHBIX Ha ero
CTOPOHHI, K3 /1060 Touku D, B3sTONH BHYTPH €ro, paBHA BHICOTE 3TOrO
Tpeyroabhuka (ki hy+ h3= H) (puc. 29, /). Ecan BeICOTY paBHO-
CTGPOHHEro TPeyroJibHKKa MPHHSATD 3a efuHuiy wiau 3a 100%, 1o BhIcO-
TH KaXKJIOro H3 TpeX INePNeHJAHKYJISPOB MOXKHO BHPa3HTb B JOJAX
eMHHHI{HI MJH B NPOLEHTaX, MPH 3TOM HaOGMIONAeTCs: PABEHCTBO:
hy:he: hs= NADC : ANABD : ABCD, Tak Kak OCHOBaHHSl 3THX Tpe-
YTOJNBHHKOB PAaBHH MEXKAY COGOH.

Jlns H3o0paKeHHsT MeTOJIOM TPEYToJIbHHKA MEXaHHUECKOI'O COoCcTaBa
nouek 100% ee dpakuuii HYXKHO pa36uTh Ha TPH TPyNHBL IIECOK
{0,06—1 sum), neib (0,001—0,05 sm) u ua (<0,001 sum). [IpouentHoe
coliepKanue JIOOHX JABYX (ppakiui HYXKHO BHIDa3uUTb B BHAE IepleH-
JIHKYJNSpPOB K JBYM CTOpOHAaM TpPEYyrojibHHKAa (K KaXKJAOH CTOpOHE —
‘OJIMH NepNeHANKYAsp) B AOJISIX OT BRICOTH Tpeyronbuuka  (puc. 29,/1).
Uepe3 BepIIHHH 3THX JBYX NEPIEHAMKYJSPOB NPOBOAATCH IIpSAMEIE
JIHHHH, NapaJjijiefbHbE CTOPOHAM TpPEYIOJbHHKAa, K KOTODBIM BOCCTa-
BJCHH NEeprneHAUKYAAapH. [lepeceyenne AByX 3THX JHHUE AacT Touky D,
KOTOpasi XapaKTepU3yeT MEXaHHUeCKHH cocraB MouBH. Eciu 3ty TOUKy
COEJIHHUTL C BepLIHHAMH PaBHOCTOPOHHErO TpPeyloJIbHHKA, TO OH OyJer
PasfielieH Ha TPH TPEYIOJNbHHKA, BBHICOTH KOTOPHX (M miomanu) GyRyT
NIPONOPUHOHANBHE INPOUCHTHOMY COJEpKaHHIO B INoYBe (pakiui:
fiecyaHoll, NBJIEBATON H HJIMCTOH.

Ecis paBHOCTOPOHHMH TpPEYrOJbHHK Pa30HTb NPSMBIMH JHHHAMH,
flapajiieIbHbIMH €10 CTOpOHaM, Ha ceTb poMOOB M TPEYrOJIbHHKOSB,
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Bas;

160

7
S

8
I

Mexanuveckue gparyuu

(nomx) 3
(Dbum) 1
Puc.

A L

74 7 a7 740
4% 905 o0 Qo5 o

28. Mertoxst u306paKeHus Pe3yJbTaTOB MEXaHH-

YeCKOro aHaJin3a moOYBhi:

I— pnpdepenynanbuan KpuBas; Il — KyMyJAsAuHOHHAS KPH-
AEPHOBO-NOA3ONHCTa" JErKOCYTJAHHHCTash HIAOBATO-IbI-
nesaTaa nousa, CBepalioBcKast o6JacTb

W J 4 s 507060.70@
Hynebas auwas uag - £ 0,000 mm

Puc. 29. H3o6paxeHue MeXaHHuecKoro COCTaBa IMOYBBI METOXOM Tpe-

yroabiuka ['n66ca — Poseboma



O TOYHOCTH MEXAHHYECKOro aHAJIH3A MOYBAI

YunteiBas KJAacCupHKAUHOHHBIE NOAPA3NENEHHST NOYB 0 MeXaHH-
BECKOMY COCTaBY, CUHMTaeM JOCTaTOYHBIM BRIPAXATb JAHHBICE MEXaHH-
HECKOTO aHa/l{3a B UeJbIX npoueHTax *. JlJia rapasTud NMpaBHIbHOCTH
HEeJBIX MPOIEHTOB MOXHO pEKOMEHAOBaTh B TabJHIAX TpPHBOAUTH
M JecsTbie JOJH IPOLEHTA.

B neasix coryiacopanusa JaHHBIX Pa3IHYHLIX HCCJAEIOBAHHE — [oy-
BEHHBIX, TeOJIOTHUECKHX, reorpaduuecKkux H Jp.— HeoOXOJHMO B Mac-
COBLIX aHaJu3aX NPHHATb eAHHbI METO MEeXaHUUECKOFO aHaJiu3a
NOYBEL ¥ €IHHYIO KJACCHOUKAUMIO NOUB N0 MEXaHHYECKOMY COCTaBY.

BOHHTHPOBKA NO4YB N0 MEXAHHUECKOMY COCTABY

Ilpu GonuTHpOBKE NOYB NPHHUMAIOTCA BO BHHMAaHHE BCE €e CBOH-
CTBa: XUMHYECKHe, (U3HKO-XHMHYecKHe, (H3HUeCcKHe, (U3HKO-Mexa-
HHuecKkde u GHoJoTHUeCKHe. DoJgblloe 3HadeHHe NPU 3TOM HMEET
¥ UX MeXaHHYeCKHH COCTaB, TaK KaK OH B 3HAUHTENIbHOH Mepe Hpelo-
npeiensier XHMHUECKHE H OCOOeHHO (u3nyeckHe H (DH3HKO-MeXxaHHYye-
CKHE CBOHCTBA IIOUBHI, 8 KOCBEHHO H BCe ocraJibHble cBolcTBa. Qfume-
H3BECTHO, YTO TAKEJIbie 10 MEXaHHUECKOMY COCTAaBY HOYBHI OT NMPHPOAHL
Bcerna Oojiee OGoraTbl HHUTATENBHBIMH JAJS paCTeHHH BeleCTBaMH,
HEXKeJIH MOYBHI JIEFKHE, HO BMeCTe C TeM, €CJIH OHH OeCCTPYKTYpHHI,
¢u3HyecKHe CBOHCTBA HX HOCAT OTPHUATENbHbIH XapakTep: OHH ILIOXO
BOJO- H BO3LYXOHPOHHLAEMBI, OTJIHYAIOTCSH BBICOKHM COIIPOTUBJIEHHEM
npd obpabotke u np. Yaime JnydmnM KOMIIEKCOM CBOHCTB 06/aAaior
HOYBLI CpPElHEr0 MEXaHHYECKOIO COCTaBa — CYIVIMHKH CPEIHHEe H TH-
xeJbie.

Kpome Toro, cieayer yduHTbiBaTh, YTO B DPAa3HbiX KIUMATHYECKHX
M TOUYBEHHHIX 30H2X pOJb MEXaHHYECKOIO COCTaBa IpejoMasercd
no-pasHomy. Hanpumep, B YepHO3eMHOH 30He, Iileé OCHOBHaf yrposa
pacTeHHAM IPOHCTEKAeT OT 3aCyXH, TAXKEJNbH MEXaHHYECKHH COCTaB
€NocoGCTBYeT MHJIOJOPOJMIO NOYB, TaK KaK IVIHHHCTbIE NOYBHI OoJiee
BJIarOEMKH H MOTYT HaKOINHTb B cebe OoJbILME 3amac BoAbl. Xopoluas
KOMKOBATO-3€pDHUCTAA CTPYKTYypa HX obecrnedHBaeT M XOPOIUYI0 BOAO-
npouunaemoctb. Haobopor, B 3abo/ioueHHbIX paHoHaX, HanpHMep,
B NHOA30HE MOJ30JHCTO-[VIEEBLIX TIOYB KYJbTYpPHBIE PACTEHHS CTPANAIOT
OT u30bITKa BOABl M HEJOCTaTKa BO3AYyXa. 3JeCh MOJOKHTEIbHEE
cBofictBa npHoOperaloT OoJjiee JieTKHe O MEXAHHYECKOMY COCTaBy
NOUBHl — CYyHecH, JIEKWe CYIVIMHKH, a HHOTAA H IECKH.

ConocTaBHB MHOTOUMCJIEHHEIE JAHHBIE ONBITHBIX CTaHUHMA H 3KC-
nejHIui O pPasnHYHbIX HX CBOACTBAX H MEXaHHYECKOM COCTaBe C ypo-
XasfgMi CeNbCKOX03AHCTBEHHBIX KYJBTYD Ha TeX Xe IOYBaX IO 30HaM,
MOXKHO NpEeNIOKHTh KaK NepBHH onbiT GOHHTHPOBOUHYIO IIKATY HOYB
10 MEeXaHHYECKOMY COCTAaBY AJISl PasiMuHbIX NOYBeHHbIX 30H. llkana

* YckJawuyenne JJIsi NECKOB, B KOTOPDHIX YYHTHIBaeTcsi HJI.
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lpumepnas GOHHTHPOBKA DPa3/JHYHBLIX [OYB @O MEXaHMUECKOMY COCTaBy ¢ Yy4eTOM 3amnaca B HHX [HTaTeJbHbIX BeumiecTs,
BOJAHOTO, BO3JYHIHOTO H TEMJDBOTO PeKHMOB CTENEHH H TPYINHMOCTH MX OKYJAbTYPOBAHHS AJs XJAeOHbIX 3/1aKOB

(oyenra Oaemcn 6 npedenax gancdoil nousewwoli 3owst edponetickotl wacmy CCCP u 3axagkases no decamubaanenol cucmeme)

IoYBbl

nO‘lel Nno MeXaHHYeCKOMY COCTAaBRY W OLlEHKa HX N0 aec;nﬂéa.n.nbuoﬁ CHCTEME
necuaHnle necyaHele
Soua Hoaaoua [VIHHH-| TAXea0cy-] cpeecy- | Jerkocy- | cynecua- | MesKosep- | KpymHO-
cThle JIHHHCTEIE, CAHHHCTHIC! [JITHHUCThIE Hbie HHUCTHIE 3€pHUCTBIE
- CBSA3HbIE pBEiXJIBiC
IMopasoaucras [ToazonucTo-rieeBLe TOYBEL 4 6 8 10 8 5 3
Co6CTBEHHO-MOA30UCThIE TOUBLL 5 6 8 10 7 5 3
Jle pHOBO-IIO30JIHCTHIE HTOUBHI 6 7 10 8 6 4 2
Cepas JecHast ’ Jlas Beex MOJ30H \ 8 \ 10 ( 7 6 | 4 2
Yepuosemuas YepHOo3eMb! TyYHEIE, MOLULHBIE H OGBIK- 10 9 8 6 4 3 1
HOBEHHEIE
Uepnosemuas YepHo3eMb! [0XKHBE (MaJOMOLLHbIE) 9 10 8 7 5 3 1
¥ IIPOBHUHLHY YEPHOZEMOB IIPHA30BCKUX v
# IpejKaBKa3CKUX
KamranoBas TeMuOKaITaHOBLIE TTOYBHL 8 10 9 7 6 3 1
KamiTanoBele # CBeTJIOKALUTAHOBBIE 7 9 10 8 6 3 1
HOUBEI
Bypas Jlsist BeeX 1oj30H | 7 ‘ 8 ] 10 ‘ 7 | 5 ] 2 ! 1
CepoaeMel st BceX MOL30H | 8 \ w9 | 7 | s | 3 | 2
Kpacnosemsr, KpachoseMnl K eJTO3eMbl 10 9 7 6 4 —_ —
KeJNTO3eMbl H JKenro3eMHO-IOI30HCThIE [TOYBHL 8 9 10 9 6 4 2
KeJTO3eMHO-
0 A30JIHCT Ble



COCTaBJieHa M0 AECATHOANJBHOH CHCTEME: JYYIHe 110 MEeXaHHYeCKOMY
COCTaBy NOYBHL Al JAHHOH MOYBEHHOH 30HBI oueHHBaloTcAd Gaqsom 10;
caMBle XYAIIHE NMOUBBI AJA TeX JKe YCJAOBHH oueHHBawotcs GaqjioM 1.
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I'JIABA TPETHA

YAEJIbHBIE U OB BEMHBIE BECA T10YBbI

Cpens «OCHOBHBIX» CBOHCTB HOUBBI 0CO0O€ MECTO 3aHHMAiOT Yeb-
Hele H o6beMHble ee Beca. Caenyer BBJIGNATb YETHIPE MX KaTerOpHH:
a) yAenbHB BeC TBepAOH (asel HIM TBEpAOro CYGCTpaTra MOYBHL
6) YyAeJabHbIH BeC CKe/leTa NOYBE;, B) OOBEMHBHIH BeC CKejera HOUBHI
H I') O0beMHHBIH BeC COGCTBEHHO MOYBHI.

B Taxol nocnenoBaTeNbHOCTH MbI MX H OXapaKTepH3YeM.

YAEJbHbIA BEC TBEPJOH ¢A3bl
HJIH TBEPAOI'O CYBCTPATA NHOUBDLI

(d) — oTHoIIeHHe Beca TBepJAOH (a3bl NOUBHl K BECY BOJbI B TOM Xe
obbeme npu 4° C:
P
d=p- (27)
rie d — yleJdbHBIH BeC TBepHOH ¢hasbl MOUBHL;
P -— Be¢ TBepno#l ¢a3p NOUBLI B ONpejie/leHHOM o6beMe (Ge3 CKBa-
KHH);

P;— Bec Boant B ToM e oGbeme npu 4° C. Ilo crapoil tepMuHo-
P% Ha3hBaJI0Ch KUCTHHHBIM YI€TbHEM BECOM

nouBh» (¢ HeMenkoro—«das spezifisches Gewicht des Bodens).

DTOT TepMHH He OTBEYAeT COflepKaHHIo GOpMYJbl 27, TaK Kak B Hee
BXOJUT BeC He BCeH NOYBH, a JIHLIb OJHOH H3 Tpex ee ¢aa — HMEHHO
TEEpPAOH (a3, YTO H BHPAXEHO B COBPEMEHHOM TepMHHE — YIelb-
Hp Bec TBepAOH (aabt MOYBHL.

Kak Guio moxasanHo Bo Il rmase, TBepias ¢asa mouBbl NpejcTaB-
JeHa NepBHYHBIMH H BTODHUHBIMH MHHEpaJaMH, OpraHHYECKHMH Bellle-
ctBaMd ¥ rymatamy. O4eBHIHO, YTO YAe/NbHBlH BeC TBepaoH a3l
nouBH OyHeT 3aBHCETh OT XapaKrepa XHMHUYECKOTO H MHHEpajorHye-
CKOro ee cocrasob. B rtabauue 26 npHBOAMM BEJHUYHHBL YIEJbHBIX
BECOB Pa3/IMYHBIX MHHEpANOB H OPraHHUYECKHX COEIHHEHHH, BXOJALIHX
B COCTaB MaTePHUHCKHX NOPOA H MOYB.

Tak ‘kaxk B MHHepaJbHEIX NOYBAX yaule NpeobJajaioT Kpapi, MoJe-
BBI€ IIaThl, KAOJHHHUT, YACAbHBIH BeC KOTOPHIX KOJeGIeTca B npeaenax

JIOTHH OTHOLIEHHE
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Ta6nuna 26
YaeabHuld Bec TBepAod (pasml pas/HUHKIX KOMIIOHEHTOB IIOPOJ H I10YB
(c800nan mabauya no QUHHBIM PABAULHLLX AEMOPOE)

MHHepaﬁgﬁngggﬁ;{bﬂlquhHe VaembHd nec MHHepz;(J:)b]:iho(:{[e)x;{ix;uquhﬂe ¥ Renbus Bec
1. ITeperno#i, pasnuynble 10. Jla6pagop . . . . . | 2,64—2,80
TOopda, JecHue MOA- 11. Jomomurst . . . . .| 2,80—2,90
CTMIKM . . . . . . .| 1,26—1,80 | 12. MyckoBut . . . . | 2,76—3,00
2 Tunc . . ... .. .|230-2,3 |13 buotarm . . . . .| 2,70—3,10
3. Kpapu . . ... ..|265 14. Porosnie o6ManKH 2,90—3,40
4. Kaoausnr . . . . .| 2,60—2,65 U aBTHTH L.
5. Oprokmas . . . . .| 2,54—2,57 | 15. Typewrax . . . . .| 3,54—3,74
6. Mukpokaun . . . . .| 2,55 16. Jlumowurm . . . . | 3,50—3,95
7. [lnaruoknaswt . . . . | 2,67—2,74 | 17. Bypuit xenesusk . | 3,456—4,00
8. Kamsuur . . . . . .| 2,71 18. Kpacumit xenesusk | 5,1 —§,2
(remarur)
9 Tamek . . . ... .| 2,60—2,70 ||19. I'panaru .. .| 3,15—4,30

2,64—2 74, To M yledbHbH BeC TBEpAOH ¢asbl MaJOTYMYCHBIX I[OYB
B IOBEpXHOCTHBIX TOPH30HTax Bapbupyer oT 2,5 go 2,65. B rny6un-
HBIX MJTIOBHAJBHBIX TOPH30HTaX, KaK, HalpUMEp, B HJMIOBHAJBHOM
FOPH30HTE MOA30JHCTHIX IOYB, a TaK¥Ke B KpaCHo3eMax, A€ Bo3pa-
CTaeT KOJHYECTBO JKEJE3HCTHIX COCZHHEHHi, YAEJbHHH BeC, Kak Ipa-
BWJIO, Bo3pacraer, jocruras seanuun 2,70—2,75—2,80. Hao6opor,
B BLICOKOTYMYCHBIX IOYBaX, HalpHUMED, B OGHIKHOBEHHHIX H TYYHBIX
YepHO3eMax, B OPHOJYTOBBIX NOYBAaX B NEPETHOHHO-aKKyMYJITHBHOM
HX TOPH30HTE YAeNbHbIH BEC TBEPAOH (asbl CHMIKAETCA [0 BEJIHUHH
2,40—2,30.

B taGnuue 27 npHBOAMM BETHUHHBI YAEJBHOTO Beca TBEpAOH ¢asbl
Pa3NUYHBIX TI0YB 10 HX MpoduIo.

Ha ocuoBe mnpuBeAeHHHX JaHHBIX MOXKHO OTMETHTb HECKOJbKO
3aKOHOMEPHOCTEH B M3MEHEHHH YJAEIbHOTO Beca TBepAoH ¢asbl IOYBHL.
Kak BupHO H3 TabauIbl, BO BCeX MOYBAX HAHMEHBUIWH yIENbHBIH BeC
OTMEYAETCH B BEPXHEM T'yMyCOBOM TODH30HTE, IpHYEM OH TeM MEHbILe,
yeM GoJipllie B moyBe rymyca. Hampumep, M3 npuBeneHHHX B TabuaHue
n04B HauGoJbIIedl ryMocHOCTHIO (10 9% B maxoTHOM CJI0€) OTIHYAeTCs
YepHO3eM OOBLIKHOBEHHBIH, YAENbHHIA BeC TBepAoH ¢asbl €ro B 3TOM
ropusonTe HaumeHbliMd — 2,42. [lo mepe aBuKEHHA B IWyOb NOYBHL,
0COGEHHO B HJUIIOBHAJBHBIX TOPH30HTAaX, IJleé CKallJIHBAIOTCA JKeJIe3H-
CThie COEJMHEHHA H JIPyTHe TsiKeJnie MHHEpaslsl, YAENAbHEA BeC 3aMeTHO
Bospacraer jo Benuuus 2,70—2,75. A B KpaCHO3eMaX H XKeJlTO3eMaXx,
e ropusoHT C 0CoGEHHO oborameH IOJYTOPHBIMH OKHCJIaMH ¥Kejesa,
BENHYHHA YJEJbHOTO Beca 3aKOHOMEpPHO Bospacraer, gocturas 2,80
# 2,85. Bce e, 10 CpaBHEHHIO C APYIHMH (H3HUECKHMH XapaKTepH-
CTHKAaMH NOYBH (KakK 370 GyJeT MOKa3saHO HMXKE), yAeNbHBIH BEC TBep-
Jloft haspl MOYB BapbHPYET B Y3KHX NIpeJleJiaX H B HaHMEHbIUEH CTeleHH
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Ta6auma 27

Vaeabubifi Bec TBepAOH (asn pasjHYHBIX MOYB *

YepuoaeM 0OBIKHOBEH~ | KamranoBas cosoHue-
Jephoso-noasonucrasn | Cepas necHast DIHRH- lyyi " cypT080# raHEN- [ BaTas IVIHHHCTas
TSIKeN0-CYTIHHHCTAsA. | cTas semas. CTepHS | cryj Crepnsi ume- | nousa. CTepHs nile-
Crepusi pxH. Moc- DXKH.  PAsanckas | gy Ky#Oemesckas | msnm. PocToscxas
KOBCKas 06JacTs, o6nacts. CTapoXH- obaactb. [locesox oénacrb, I\OHSaBOA
CoGaKHHO-OMBITHOE JI0BO—ONbITHO® BOpOHI®BCKHH '

, | YReIb- , | YAReab- nroi, | YASABT ropuaont, |VASIb-
r;ggzigxﬂlmcm g‘g‘g r;‘;gsigﬁtlcm g’;‘cﬁ rx;los?éﬂlf}?u, oM :Z‘cﬁ TJIYOHHBL, cM ; gz’g
Ay, 0—18 12,60 | Ay, 0—20 | 2,60 |An, 0—19 | 2,42 | Ay, 0-—22 |2,58
Ay, 18—30 2,68 | Ay, 20—36 | 2,66 | A;, 19—38 | 2,52 | By, 22—42 12,65
By, 30—55]| 2,70 | By, 36—68 | 2,69 |B;, 38—62 | 2,60 | By, 42—58 2,66
B,, 55—85| 2,72 | By, 68—90 | 2,71 | By, 62—79 | 2,89 |Cy, 58—98 12,72

, 85—150| 2,70 | C;, 90—150| 2,70 |Cy, 79—126] 2,71 | Cy, 98—167| 2,75
By, 150—200| 2,70 | Cs, 150—200; 2,70 Cz, 126—200| 2,74 | C4, 167—200{ 2,70

NOABED2KEH }lPIHaMPIKe'BO BpeMeHH. o 3TOMY IIOKasaTeJsito €ro U OTHO-
CAT K OCHOBHBIM q)PIBPI‘IeCKPIM «KOHCTaHTaM» IIOYBbI, XOT#A, KOHEYHO,
U 3Ta Be&JIHYHHA B IIpouecce

BbIBETPHBAHHA TOPHBIX MO-
POX H MoyBooOpasoBaHHA MO-
CTENEHHO MEHAETCH.

He BaaBasich B Texnuyec-
KHe JleTaln** OTMETHM NpHH-
I[HIT OTIpefeIeHUsA YENbHOTO
Beca TBepAoH (aspl NOYBHL.
Ornpenensercs oH NHKHOMET-
puuecku. IMuxknomeTp—rpu-
6op AN TOY HOT O onpe-
JesneHdsa o6beMa XHAKOCTH
H TBEepAbX Teln. TouHOCTH
orcyera obbeMa B IHKHO-
MeTpe ofecrieddBaercsi BO-
JIOCHBIM OKOHYaHHEM €ro0 «ropJia» HJIH BOJOCHBIM KallUIJASpPOM B IpPoGKe.
Ha pucynke 31 noxasaubt pasnuunsie GopMsl HauboJiee YNoTpeGHTe b~
HBIX NMHKHOMETDOB. Bonee yno6HbIM ABNAETCS MUIHHADPHUECKHN THKHO-
METp: OH YCTOMYHB H IPH MAacCCOBBIX OIpeleNeHHsIX GoJbliee KoJHye-

Puc. 3l.

TIkHOMETPB g/151 onpejeseHust
yIeNAbHOFO Beca TBepIoH (ashl HNOUBMLI

* TabaugHpie MaTepHals! B JaHHOR H  JIpyrHX TaGaHuaX, IPHBOJHMBIE
Ge3 yKasaHHH aBTOPOB, B3fTH H3 JKCIEJHLHOHHBIX MaTepHasloB Kabelpul (H3MKH
H MeJHODallHH [I0YB GHOJOro-MOYBEHHOro (akyJssTera MocKoBckoro rocypap-
CTBEHHOTO YHHBEPCHTETA,

*t O69TOM (M. BKH. A. ®. BagwHuuao#i u 3. A. Kopuarunoh
«MeToppl . HCCIE[lOBAHHA (pH3HYeCKHX CBOHCTB 1oYB H rpyHTOBy. M., 1961,
cTp. 97—105. '
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CTBO TaKHX ITHKHOMETPOB MOXHO 3arpy3HTb B BaKYyyM-3KCHKaTop L%
OTKauuBaHus (yJNa/leHHs1) W3 IOYBH BO3[yXa.

O6niuno ynoTpebnstoTcst NHKHOMeTpe o6beMom 50 u 100 cm.
[Tepex onpepenenveM yaenbHOTO Beca, HEOOXOAHMO NPOBEpUTL OOBEM
NMKHOMEeTpa He MeHee KaK TPHXKIH W B JajbHeHIIeM MOJb30BaTbCA
cpesHel BeJHYHHOL.

[MocnenoearenbHOCTb ONpENENEHHST M BBIYHCIEHHS YAENBHOTO Beca
TBEPJOH (a3bl MOYBH TAKOBA: BEC IIMKHOMETpA, BEC ITHKHOMETpa C BOJIOH
IpU JaHHOH TeMIleparype, BeC BOAH B MHUKHOMETpE, 06beM BOILL, OGBEM
MUKHOMETPa, ~ THIPOCKONHYECKas Ta6anua 28
BJIAXKHOCTb aHAMH3HPpyeMOH 1104-

BB, BeC NHKHOMETpPa -+ BO3LylLl- Yaeavuiii Bec TBepRod dask

XA0puAOoCyAb(haTHOrO TAHHHCTOTO

HO-CYXas MouYBa, BeC NHKHOMET- cononuaka (crens Boras
pa + abcosoTHO CyXas MoYBa, Bec B AaepGaiifxane)
ab6CoMIOTHO CYXOH MOYBH B ITHKHO-

MeTpe, BeC IHKHOMETpa - mou- Vaenbusfl Bec

BBl 4 JOJMHTOH BOAH JO TOMHOTO  rrubeaa's cu 11 oripeAeneitit
o6beMa NMKHOMeTpa, Bec H 00beM noysa—Boga ’noqsa— Gensnm
JONMTOH BOJABl B IHKHOMETpe,

o0beM OYBH B MHKHOMETPE M, Ha- A, 0—10 2,75 ’ 2,67
KOHell, yAeNbHbIA Bec TBepAoi da- g ) ;g:gg g,% g»gg

3Bl HOYBHL B MUKHOMeETpE {IyTeM Jie- ¢ 3545 574 2,60
JIEHHs1 Beca IOYBH B IHKHOMeETpE

Ha 00beM MOYBH B ITHKHOMETpE).

Aror ananus tpebyer Gosbiol TmarenbHocTH. HeobGxoaumo mnoa-
HOCTBIO YJANUTh W3 NMOYBBLI H BOALI BO3AYX. JTa ONepamus oCOGeHHO
3aTPYAHHTENbHA, TAaK KaK KOPHM M JApYyTHe OpraHMyeCKHEe OCTaTKH
H3 HABECKM MOYBBI HE YAANSIOTCA, a JHIb H3MENbUAlOTCA C ITOMOUILIO
HOXKHMUI.

HeobxonumMo cobnrofeHre nOCTOAHCTBA TEMIEPATYPLI IIPH aHa/H3e.
Ananus BemonHsiercs o6si3aTenbHO ¢ KOHTpoJieM (JBe-TpH IOBTOP-
HOCTH).

Oco6bix 3ameyanud TpeGyeT ollpeleNeHHe YAJAbHOTO Beca TBepAOH
thasu 3aconeHHbIX MOYB. Bonpoc 3akaoyaercsa B HECOOTBETCTBHH B JlaH-
HOM CJyyae Beca IIOYBHI, HAymEeHd B aHanus, H ee oObeMa, €CliH olpe-
Jenledue NMpoBOJUTCA ¢ BOJAOH. B 3ToM ciayuae B HaBeCKy IIOYBHI COJH
BXOJSIT, HO OHU HE YYMTHBAIOTCH B 0oObeMe, TaK KaK DPacTBOPSAIOTCA
‘B Bojie. D10 NPHBOJMT K CHJIbHOMY 3aBHILEHMIO YJEJIbHOIO Beca TBep-
Hol dasst 3aconeHHbiXx nouB. Yro6m u3bekarh 3TOH NOTPEIIHOCTH,
B aHaju3e HEOOXOJHMMO HCIOJb30BATL HHEPTHHIE HEIOJIsIDHBbIE MKUJKO-
CTH, HE pacTBOPAMOIIHE COJNHM, KaK OCH3HH, KCHMOJ, KEPOCHH H Ap.
Tax kax HemossipHbie XKHIKOCTH HE CMEIIMBAIOTCS C BOJOH, TO B aHa-
JIM3e HYXKHO HCIOJbL30BAaTh abCOMIOTHO CYXYIO INOYBY.

BoamoxKHble omHGKH B pa6oTe ¢ BOfOH HpPH aHalH3€ 3aCOJEHHBIX
HOUB m/OCTpUpPYEM B Tabaune 28.

Kax BupHO M3 JaHHBIX TaGJHIB, pas3jJHYHe B BEJHUYHHAX YHAEJb-
HOTO Beca, ONpEeJEHHOIO C HCNOJb30BaHHEM BOAW U GEH3HHA, JOCTH-
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Ta6auua 29

VpeabHbifi Bec TBepao# (a3l Pas/MUMbLIX NOYB B 3aBHCHMOCTH OT NPHMEHEHHOW B aHAMU3e KMIKOCTH
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B. Yanexy, 1933)
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raer 0,00—0,14 — pasHuia BecpMa
BHICOKafA, €CNU Y4ecCTb, YTO yAENb-
HbIH BEC TBEpAOH (aspl MoYB olipe-
Jensgercs ¢ touHocteio go 0,01—
0,02.

Crnepyer ogHaKO OTMETHTB, YTO
OpH HUCUOJNb30BAHHUH B aHalU3e
HENOJMAPHBIX XKHAKOCTEH, Mbl, YCT-
paHsaa OLWMOKY, NPOHCTEKAIOHIYIO
OT pacTBOpPEHHA COJNE€H B BOJE,
BBOJUM B aHalH3 HOBYIO, XOTA
H MeHbLIyI0, OWMHOKY B CBA3H
C pasanyHoM aacopbuuedl BOJHI
U MHEpPTHBIX IKHIKOCTEH IOYBOIO.

CornacHo npaBuny B. Tapacosa
(1924), XHMAKOCTH T'HAPOPHILHbI-
MH MOpOLIKaMH (B TOM HHCJIE IMOY-
BOH) MOTJIOHAIOTCS NPAMO Ipoliop-
OHOHANbHO HX [AH3JEKTPUUECKOH
HOCTOSHHOH, a TrUApPOopOGHHIMH
HOpoIIKaMH — of6paTHO  npolop-
IIHOHAJIbHO TO# Xe BesquunHe (06-
pamenne npaBuia TapacoBa, 1O
I1. Pe6uunepy, JI. Kpawomkugy,
B. Uapuny, 1929).

JnaneKTpuuecKas mOCTOAHHAS
Bojabl {paBHasi 81) Bo MHOro pas
Gosipliie TOH K€ XapaKTepHCTHKH
HEeMoJIAPHBIX KHIKOCTeH (Gensona,
6eHsnMHA, KepoCHHa M Jp.), IH-
3JIeKTpUYECKasl NOCTOsIHHAs KOTO-
pbIxX Kosebnercs B npexenax2—2,6.
CnefoBaTeNbHO, 3TH  XHAKOCTH
6ynyt Haubosee cnabo agcop6Hpo-
BaTbCA OYBOH H cabo CKUMATb
ee, XOTf B CHJY HHM3KOIO HX HO-
BEpPXHOCTHOTO HATHAMKEHHS XOPOILO
CMaiuBalT MNOBEPXHOCTb IOYBHI.
CrnefcTBHEM 3THX Pa3iHYHH sBAA-
€TCs1 CKATHE CHCTEMBI HOYBA - BO-
Ja H OTCYTCTEHE TaxKOIO CXKaTUA
HOYBBI NOJ HEIOJMSPHBIMH KHJAKO-
cramu (tabn. 29).

Kaxk BHAHO wu3 Tabauunt 29,
HECOK IPOTHBOCTOUT CXKATHIO *€ro
aficopGHpPOBAaHHOH BOJOIO, a IOYUBHI,
TAKEJIBIE 10 MEXaHHYECKOMY COCTa-



BY U ocob6eHHO Goratbie T'yMyCOM, KaK 4epHO3eM, JOCTHIAlOT BHICOKOM
crenenu cxkatus — cppie 1,6 cx® wa 100 e nmoussl, yTO NpPUBOAHUT
K p23JHYdI0 yIeJAbHHIX BecoB TBepJOH (a3bl nmousbl Ao 0,1 u Gosbile.
Ha 3tom ocuoBanuu IlyHkep (1930) u nexoTopmie Apyrue ucc/efoBa-
TeJIH PEeKOMEeHAYIOT NMpPOBOJHTb ONpelesieHHe yIEeJbHOrO Beca TBepHoH
<pasbl BCeX NOYB MOJ HENOJFPHbIMH MKHAKOCTAMH, 4YTOOH H36eXarb
npolecca CxkaTHf CHCTeMbl — 1ouYBa -- Bofa. ONHAKO Takoe pelueHue
poripoca Gbuio Obl HeNMpaBWJIbHBIM, TaK KaK B NpPHPOJE IOYBbI BCErja
cojepxat B cebe acopGHPOBaHHYIO BOLY, H, CIelOBATENIbHO, COCTOSIHUE
CKATOCTH NMOYBEHHHIX YACTHIL SIBJSETCH eCTECTBEHHBIM HX COCTOSIHHEM.

Uro xe kacaercsi OIIMOKH, BO3HHKAIOIIEH DU ONpefie/ieHHH yIesb-
HOTO Beca TBepJOH (a3bl 3acoIeHHbIX TOYB NOJ HHEPTHBIMH XKHIKOCTAMH,
TO ee MOXKHO YCTpaHHUTh CaefylomuM obpasoM. Hapsany c onpeaenennem
yIeJbHOTO Beca TBepHOH asbl COMOHYAKA, HYKHO OINpeNeJHTb ero
JJi TOH XKe MOpoIpl, HA KOTOPOH CPOPMHpOBAJCSA COJNIOHYAK, HO BHE
3acoNieHHs, NIpUyYeM ONpeleseHHe HYKHO CHeIaTb KaK MOJ HeNoJsdpHON
JKUAKOCTbIO, TaK H moji BojoH. CpaBHeHHe YJENbHBIX BECOB IOPOIb!
NpPH 3THX ONpeleieHHsX MOKAaXkKeT CTeNeHb BO3PACTAHHSA YIENbHOIO
Beca INMOYBbl MOA BOXOH MO CPaBHEHHIO C HHEPTHOH JXKMIKOCTBLIO, H 3TO
MIO3BOJIUT BHECTH NONPaBKY Ha CXKaTHe B yIeAbHBIH Bec TBepAol dasml
‘COJIOHYAKA, OTpefe/ieHHHH noA 6eH3HHOM HAH APYroH HenoJspHOH
JKHAKOCTEIO. [lycTh yAenpHBIH Bec cCOMOHYAKa, HaHJeHHBIH moj Gey-
3HMHOM, paBeH @, U He3aCOJEHHOH MOPOJBl, HA KOTOPOH CHopMHpOBACS
€OJIOHYaK, PaBeH: NpH Ol pelleieHuH 1oJ, BOJOH — b H o[ 6EH3HHOM — C.
‘OueBHHO, TOCTe NONPABKH HA «CXKATHE» YAENbHBIH BeC CoioHyaka (d)
6yzer:

d=2. (28)

B cayuyae OTCYTCTBHSA B pACNOpTXKEHHH AHAJIHTHKA HE3aCOJEHHOH
TOPOJEl €e MOXKHO 3aMEeHHUTb NPOMBITHIM BOJOH 06pa3loM CoJIoHYaKa.

YuHTBIBasE MNOTPeGHYID TOYHOCTH ONpeJeseHHs YAeTbHOro Beca
-TBepIoH (asul nous (mo 0,01), mpakTHYecKH 1[es1eCOOGPA3HO  HCHOb-
30BATh HEMNOJAPHBIE XKHIKOCTH B aHANMH3aX IPH COAEPHKAHUM COJeH
B rnoyse cBbiue 1%.

B 3akqoyenye JaHHOTO pasfiena OTMETHM, YTO BeIHYHHA YJEJIBHOIC
Beca TBepllof (asel MOYBBI BXOAUT B PsAJ PacyeTHHIX GOPMYJ, HaNpH-
Mep B (OpMYNyY AN OnpefiesieHust MOPO3HOCTH IOYBHI, B GopMyay mis
BHIYMCJIEHHS CKOPOCTH IafleHHsi MeXaHHYECKHX 3JIEMEHTOB IIOYBH!
B XHIKOCTAX M B Jp. KocBeHHO Nno BenuyMHE YAENBHOIO Beca TBEp-
Jo# a3l MOXKHO NpUOJIKEHHO CYIUTh O COJepXKaHHH OpraHHYecKHX
BelleCTB B IOYBE, O CTeNEHH ee IVIMHUCTOCTH, O COAEPKAHUH THKENBIX
MHHEpPaNoB M mp.

YREJBbHbIA BEC CKEJIETA NO4YBbl

ITog yAenbHBEIM BeCcOM CKelieTa IOYBHI NOHHMAIOT OTHOLIEHHE Beca
TBEpAOTO OCTOB2 IOYBBI (BKJAIOYAs CKBaXKMHBI) B abCOMIOTHO CYXOM

»
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COCTOSTHMH K Becy BOAml B ToM Xke o6beme npu 4° C. [To crapoit Tepmu-
HOJMIOTHH 3TA XAPAKTepHCTHKA MOYBHl HA3BIBAAACH KAXKYIIMMCH YAEIb-
HBIM BEeCOM IOuBH (c HeMerkoro — scheinbares Gewicht des Bodens).
10T TEPMHH He COOTBETCTBYeT COBPEMEHHOMY IOHMMAHMIO NMOYBHI, TaK
KaK Mo IO Y B O 0 IOHHMAaeTcs 3[eCh CHOBA JIHIIL TBepAHIH ee Cy6-
cTPaT B eCTECTBEHHOM CJIOKEHHH, a B HallleM NOHWMAaHHWH MoYBa —
3T0 coyeTanue Tpex ee ¢as: TeepmOH, XKUAROH, rasoo6pasHOM IIOC
sxupoe Haceynenne. B 1923 r. H. A. KaunnckuM 6bu1 npenjioxen Tep-
MHH — YO eJNbHBH Bec ckeJgeTa noushl. [Iposogunacs
aHaNMOT MY T KHABOTHBIMH, C PACTEHHSMH, e NMOJ CKeJeTOM INOHHMaeTcs
TBEpIBIfl OCTOB OpraHu3Ma, COOCIAIOMHUA eMy Ty AU APYryIo ompele-
JeHHylo gopMy. Cienyer OTMETHTB, YTO B IIOYBEHHEIX paGoTax HHOrLa
CKeJIETOM MOYBHL H/TH CKEJETHOH ee 4acThlO Ha3BBAIOT KAMEHHUCTHIH Mare-
puani, colepXalluAcs B IOYBe, HO MOHATHE CKeJieTa B 3TOM CMEICIe
HeyJayHo, TaK KaK KaMHH B II0YBE, 33 HCK/IOYEHHEM NEepBHYHBIX NOYB
Ha CKaldbHBIX NOPOJAAX, OTHIOAL HEe XapaKTepH3YIOT OOMHUH HX BHIA,
o6mUH OCTOB MOYBLI U €€ CJOXKeHHe.

O6uieynorpeburesied TaKKe TepMHE— OO B eMHEB H BeC IO 4-
B KI, OARAK0 610 4acTO ONHOOUHO NYTalOT C YACABHEIM BeCOM CKeIeTa
NOYBEl WJIH, 1O CTAPON TCPMAHOJIOIHH, C KAKVIIUMCH YAEeJbHBIM BECOM
NOUBE. OOBEMHHIH BEC MOYBBl — 3TO HMEHOBaHHAs BeJNHYHHA, ODO3HA-
yaooias Bec TBepHOH (aswl MOyphl OMpelesieHHOIo o6beMa npu abco-
JIOTHO CYXOM ee cocrosiHuM, HanpuMmep Bec 1 cm®, 1000 cm3, 1 m3,
U TOorga OH noJjyuaer o6o3nauenue: 1 e/cm®; 1 kela; 1 m/m® u 1. A
YIeNnbHEIH 3e BEC CKeJIeTa MOYBEI — 9TO OTBICYEHHAsS BeJHYHHA: OTHO-
iieHhe BeCOB A0COJIOTHO CYXOH NOYBBI B_ECTECTBEHHOM €€ CJIOMRCHHH
M B ompeJelieHHOM o6beMe K Becy BOAB B TOM Xe oGbeme npu 4° C.
3pech HabalofaeTcst COBMNAJeHHe YHCAGHHOM XapaKTepHCTHKH IBYX
HOHSTHH, HO HET COBMAJleHHsl HX MO CYILECTBY TaK e, KaK HET COBMa-
JeHUS NOHATHA MMIOTHOCTH T&IAM BeC TeJ a B ONpeleneH-
HOM oObeMe, XOTA YHCJICHHO OHHM paBHHL.

Kak nmoxaxeM HMxkKe, yIeJLHHIH BEC CKeseTa IOYBH, KakK H ofbeM-
HHIH ee Bec, HIMPOKO HCIHOMB3YIOTCA NI XapPAKTEDUCTHKH IOYBHE
H B INPOU3BOACTBEHHHIX paboTax, NMOSTOMY E€CTECTBEHHO, YTO MeToJaMm
onpejeneHdss NAHHBIX BeJTHUMH B NOYBOBENEHHH H3[ABHA YIeJafeTCs
Goabioe BHHMaHHe. M3pecTHBl GypoBOH, (HMKCAXKHBIA, METOHd BhITEC-
HEHUST XKUIKOCTeH, Ba3eJUHOBLHIA, necyadhlii U Apyrue MeTOInl OIpe-
Ie/eHHs YOeJNBHOTO Beca ckesera noush. HauGosee craphiM, ayuine
pa3paboTaHuKIM H Yalle NpHMeHsieMBIM B MOYBEHHOH IpaKTHKe SBIAETCSA
6ypoBo# MeroA. [IpHHHUNHAABHYIO OCHOBY €I0 MH 3JleCh H OXapakre-
pH3yeM.

BypOBOﬁ METOJ omnpejicNeHHs YACJbHOT0 BeCa CKeJjieTa NOYBbl

Cymuocts 6ypoBoro Merojia ornpefeneHHs yIAeJIbHOTO Beca CKeJiera
NOYBEl HJIH OOBEMHOro ee Beca CBOAMTCS K B3ATHIO H B3BeIMBAHHIO
onpefeNeHHOTo o6beMa TNOYBH, 110 BO3MOXKHOCTH B HEHapYyilleHHOM
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ee cinoxenud. [TapanienbHo yUHTHIBA€TCS BJAXHOCTb MOYBHI B TOM XKe
CJIoe WM B TOM Xe ofpaslle, 4To6B HMeTb BO3MOXHOCTb pacCYHTaTh
Bec a6cooTHO cyxo# noussl P B 3alaHHOM o6beMe, HanpuMep B 100 cu?,
B JIUTpe U T. A. 3Hasi BeC MOYBH IPH €CTECTBEHHOM €e CJIOXKeHHH B 3a1aH-
HOM o6beme (v), HAXOAUM YAEIbHHIH Bec cKesleTta MOYBHl (d4):

d==. : (29)

Ieapb Bcex uccienopatenaedl 6ypoBoro Metofa NMPH H3yueHHH 06beM-
HOTO Beca MOYBbI, KAK H yIEJBHOTO Beca CKeJeTa MOYBBl, CBOAMIACH
K pellleHHI0 c/Ae[yIoMHUX 3aay: a) BBIICHUTD HEOOXOAMMBIA pasMmep
BBIpe3aeMoro o6paslia MouBbl; 6) BHACHHTH BAPBHUPOBAHHE YAENBHOTO
Beca ckKejera MOYBBl HA H3Yy4yaeMOH TeppHUTOPHH, YTOOH YCTAHOBHTB
HeoGXOJMMBI KOHTPOJIb B paboTe; B) obecleuuTh HAHGOJABIIYIO TOY-
HOCTh B pafore, T. e. ofecleyuTh BHIEMKY 006pasuoB MOYBH 6e3 Hapy-
flIeHUs] eCTeCTBEHHOTO HX CJOMKeHHs; ) NONBITaThCs JAaTh KOHCTPYK-
uHio 6ypa, ¢ HOMOILBIO KOTOPOTO MOXKHO OBLIO OBl BHIPE3ATh 06pasLibl
MOuBH C pasHHX ee MAYOHMH, He 3aKjAajJpiBasi MOYBEHHONo pa3spesa,
T. e. NPOCTEIM OypeHHeM.

INpennoxensl NeCATKH KOHCTPYKIUHH MOYBEHHHIX OypoB «ijis B3si-
THs 00paslioB NOYB C HEHAPYIIEHHOH CTPYKTYpO#» H HOBLIE KOHCTPYK-
MY [pejaraTcsa efBa JH He Kaxaui roa. [lepsbie 6yprl 6bl1H co3a-
ue eme B XIX B. HauGonee crapeMu M3 HHUX SBJAAIOTCHA: MOpHU3Ma
Jxonca (1885) m 6ypm pycckux arponoMos H. B. Bypmauesckoro
(1888) u A. A. Uamananckoro (1894). Ilosxke ckoHCTpYHpPOBaHB! Gy pHI:
1. Bapakosa (1903); E. Pamanra (E. Ramann, 1911), I'. ®. Hede-
zosa (1913), E. K. Konenkoro (Kopecky, 1914), B. B. I'emmepaunra
(1915), A. T'. Hospeuxo (1921), Kpaycca (Krauss G., 1923), H. A. Ka-
aunckoro (1924), I1. A. Hekpacosa (1925), B. A. JKenurosckoro (1925),
T1. Y. Augpuasosa (1925), E. B. Ilosesna (E. B. Powell, 1926),
A. ®. JleGegesa (1928), B.II. Ilonosa (1928), A. M. Ilankosa
C. B. 3onna (1929), E. T. Ilerposa (1929), A. B. Jlasposa (1929)
H MHOTHe JpyrHe, B GOJIBIIMHCTBE cjiyuaeB NMOBTOPAIOUIME WJIH BapbH-
pylOIHe KOHCTPYKLIHHM CBOMX MpexllectBeHHUKOB. Ha pucynke 32
MOKa3aHO HECKOJIBKO KOHCTPYKIHH TakuX GypoB.

H. A. Kauunckum B 1925 r. mpousBefieHo cpaBHeHHe B MNPOU3BOJ-
cTBe GYpoB pAa3JHYHBIX KOHCTpyKuuH *. PaGora Bcemu OypaMHu mpo-
H3BOAMJACH OJHOBPEMEHHO HA pAa3iiHYHLIX YroAbAX JEepHOBO-NOA30-
Juctoft nousnl. B paGore kaxapiM GypoM Obl1 NPHMEHEH BBICOKHI
KoHTpoJb (10 moBTOpPHOCTEH), YTO MO3BOJMMWIO 0GpaboTaTh MOJyUeHHBIE
MarepHaJsl M0 MeTOAaM BAapHALMOHHOH CTATHCTHKH € MOJyyeHHeM
cpepiero apudmernHueckoro (M), cpemunuoit owHbkH (L m), Ko3p-
dunuenta Bapuanuu (V) M nokasarens ToyHOCTH ombita (P) **.

*Cm.: H A, KaunHackHH. O nousenanx 6ypax AJis B3ATHs o6pasios
€ HeHapymeHHOR cTpykTypoH. «IlouBosefiennes, 1925, Ne 4

*#* Cm.: H. A, Kaun Hcku #i. MU3yuenne ¢u3HYecKHX CBOMCTB HOYBH
# KOpHEeBBIX CHCTEM PacTeHHH NPH TEPPHTOPHAJNLHHIX NMOYBEHHBX HCCIEROBAHHSAX.
M., 1927 » 1930.
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Puc. 32. IIpuGopnt anst B3aTHS 0GPa3sLOB NOYBH C HEHapYIIEHHLIM CJO-
JKEeHHEeM:

I — 6yp H. B. BypMaueBckoro: A — UHIHHAD AJS Bhipe3anus o6pasna MmMOYBH,
B — gHcK gassi OTTPAHHYHBAHHsS ONIpelesieHHOTO ofbeMa IMOYBH depe3  HieJiH
B nusunpape A; II — 6yp A. A. H3MaHJBLCKOTO ¢ BHHTOBHIM THpecCoM JJist
BAABJHBAMNA uHAHHApa B Tmoupy; [/l — 6yp II. <&. Dapakosa; IV — 6yp

HU. Komenkoro ¢ TpeMs  BKJIALHBIMH BHYTPb €r0  CTaJbHBIMH IH-
AuHApaMH BecoTod 35, 100 m 35 cm; x 6ypy HMeeTcsd WITaHra pjs rayGokoro
6ypeuns; V — 6yp B. B. I'eMMepsiuura ¢ BKJA3aAHbLIM CTEKJSIHHLIM LHJIHHLDPOM
H BUHTOBHIM TpeccoM njs BAaBsuBanus 6Gypa B uouBy; VI — 6yp co mranro#t
A. I. Jospenko; VII — 6yp I. Kpaycca ¢ npHcuocoGlleHHEM Jyst BLABAHBAHHA
B nousy; VIII — 6yp A. ®. JlebegeBa; mouBa OepeTcs B HHUXHIOW YacTh LUHJIHHAPA
70 BHpe3a B TPYGe, BEDXHUH HHAMHAP CAYXRHT PyKosaATkoH; /X — 6ypB. A. Xenu-
TOBCKOI'O ~— NOTDYXaeTcd B NMOYBY IyTeM O6TAYHBaHHA NMOYBeHHOH KOJIOHKH Crle-

UHaNbAHM ApHCcHOcoBaeHHeM («kopoukols Gypa)



Tako#t meTol paGoTH NO3BOJMNJ YCTAHOBHTH OCHOBHHIE 3aKOHOMEPHOCTH
TOYHOCTH paboThl ¢ 6ypaMH pasjMYHEX KOHCTPYKUMH, YCAOBHA HX
IpHMEHEHH, HEOOXONHMHE pasMephl OTOHpaeMHIX OypaMH o6pasLoB
TOYBHI, Ieeco06pasHbie NapaMeTphl KOHCTPYHPYeMBIX IpHGOPOB.
BHIBOAB O 3THM BOIIpOCAM CBOAATCA K CJAELYIOUIEMY.

Uem Mesbille 110 o6beMy 6yp, TeM Jierye UM paboTaTth, HOITOMY
HYKHO NpHUMEHSATh O6YypHl CaMBIX MaJbIX Pa3MepoB, KOTOpDHE, OAHAKO,
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Puc. 33. BssitHe o6pa3sla NOYBH
pasnHYHBIMHE GypamH:

! — 6yp BbicOKuHH, Y3KHH, pexyllee
KOJAbUO 6e3 3a3opa; o6pasen MOYBHI
crnpeccoBan; 2 — 6yp HH3KHH, mupo-
7 Kui; pexyllee KOaAbuo ¢ 3a3opoM. O6-
pasel IOYBLI B3IT HOPMaJbHO

obecnednBaloT HEOO6XOJHMYIO TOYHOCTb B pa6ore. Ha mousax samenu-
HUBHIMXCS (UeHHA, 3a/MeXb), «YCTOSBIIMXCA» B CBOEM CJOXKEHHH
(cTepHs), Tpebyemass TOYHOCTH B paboTe, NpH JOCTATOYHOM KOHTpoOJE
B OINpeJesieHHAX, BIOJHE MOXeT OhTh obeciiedesa Gypom oOGbeMoOM
100 cu3. Ha noyBax MArKHX, HEJABHO BCIIAXaHHBIX HMJH NPOKYJILTHBH-
POBAHHHIX, AJs KOTOPbIX XapaKTepHH KpYyIHHE MNOpH, pasmep 6Gypa
JoJkeH ObiTb yBeauyer 10 500 cm?,

Kak noxaspiBaeT nmpakTHKa, yJIeNbHHH BeC CKejera IOYBH (TOxkKe
06beMHEIHl BEC) CHJIBHO BapbHpYyeT Jaxe B NpeleJax OfHOH M TOH xe
MOYBEI M OJHONO H TOrO K€ TOPH30HTZ, OCOOGEHHO B NAaXOTHOM CJOe.
SroMy Crnoco6CTBYET HaAHYHe B MOYBE KPYIHEIX MNOp, TPEuiuH, JeHIpHH,
YepBOPOHH H INP., NOITOMY ONpefieeHHs CIeAyeT NPOU3BOAUTE C KOHT-
posieM: B TNOBEPXHOCTHOM TODH30HTE C NATHKPAaTHOH IOBTOPHOCTHIO;
B HUXeJeXamuX TFOpH30HTax — C TPOHHOH.

Besakuit 6yp B KaKoH-TO cTenend jedopmupyer nousy. Hns ymeHs-
wwenHna JedopManut HYXHO pexyuiee KoJbio 6ypa JeiaTh yxKe, HexKeNlH
OCTaJbHOH mNpocBeT HMJAMHApPA. (DT0 TaK Ha3hiBAEMBIH BHYTpeHHHH
3azop 6ypa.) B stom ciaydae ycrpansercs TpenHe BHpe3aeMoro o6pasia
fOYBbl O BHYTPEHHHE CTeHKH HWJIMHAPA H TeM CaMBIM ocnabrseTcs
Jedopmanus noyBHL. /Il HOCTHIKEHHS 3TOH K€ IeTH Heo6XOTHUMO
fIpHMeHATHL ‘0yphl HHU3KHE, HO C IIMPOKHM AuamerpoM. Ha pucynke 33
fI0Ka3aHO NIPEHMYIIEeCTBO HU3KOro Gypa ¢ IIHPOKHM AHaMeTpOM H ¢ BHYT-
PEHHHM 3230POM.
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Hawu6onpinas nedopManus NOYBhl IIPH BRIpe3aHHH obpasna Gypow,
‘Kak nokasanu ucciaenosasuss M. X. ITurynesckoro (1925), otmeuaercs
nepen pexyuiell ero 4acrelo. k3 storo caenyer, uto noBropHoe B3fATHE
06pasioB U3 OJHOM U TOH e CKBAXKHMHEI C Pa3HBIX VTYGHH NMOYBE PEKO-
MeHJI0BaTh HeJIb3s, TAK KaK B 9TOM cjyuae B 6yp GyAeT nonajartk nousa,
clipeccoBaHHas NpH 0T60pe 06pa3unoB M3 BhILIENEXAUMX TOPH3OHTOB.
H3 s10r0 Takxke cienyer, 4to AJd B3ATHA®06pa3uOB IOYBHI C «HEHa-
pPYLIEHHBIM CJOXKEHHEM» HEJIb3f NPHMEHATH IUTaHIOBEIE OYpHI, Kak 6yp
Konenxkoro, lospenko, Aunpuasosa u jap. (cM. puc. 32).

Haxownern, nocnessee tpeboBaHHe K INOYBEHHHIM GypaM J/isl B3SITHS
-00pa3uoB C HeHApYUIEHHBIM CJOXEHHeM Kacaercs NpOCTOTH HX KOH-
CTpyKUHH. Byp H0/KeH 6biTh HACTOJABKO MPOCT MO KOHCTPYKIHUH, YTOOk
€ro MOXHO ObJI0 H3TOTOBHTH B HECJIOXKHHX CJecapHhiX H TOKapHBIX
no Meraiany Macrepckux. Kak npuMmep cioxkHO# KOHCTPYKIHH 6ypa
ykaxeM Ha 6yp npodeccopa B. A. JKenerosckoro (cM. puc. 32). byp
‘[0 KOHCTPYKIMH ¢ OOTayHBaHHEM CIeNHaJbHBIMH HOXaMH IOYBEHHOH
KOJIOHKH, Ha KOTOPYIO OJHOBDEMEHHO HaiBHUraercs UHJIMHID [JIs
B3ATHA 3ITOH KOJIOHKH, B COBEpIUEHCTBE YIOBJIETBOPAET TPefOBaHHIO
JIETKOCTH paboThl H OTCYTCTBHIO IIPECCOBAHMS NMOYBbI, HO H3-32 GOJIBILION
KOHCTPYKTHBHOH CJOXHOCTH OH B NPOHM3BOACTBO HE BOILIEN.

B 3akmouenue pasbopa 6ypoBOro Merofia onpeAeeHHs YAeShHOTO
Beca CKejeTa NOYBb jJaeM onucasue npubopa (6ypa) Kaumnckoro,
KOTOpBIl HameJ IIHPOKoe NPHMEHeHHe B NOYBEHHBIX MCCJeIOBAHHMAX
{puc. 34).

[Mpubop BKAIOUAET [Ba CTaAbHEX HUAWHApa (/ W 2) NAd B3ATHH
‘06pa3noB NOYBbl C HeHapyileHHbM cTpoeHHeM. ['abaputbl Majoro
HUJIMHpa: AHAMETD PeXyIlero Kosblia — 56 mm; JHaMETP OCTalbHOH
'yacTH HUJIMHApAa — 57 mm; Bbicota ero 40 mm; o6bEM BbIpe3aeMoOro
-o6pasia noupst — 100 ¢u®. Tabaputel Gospllioro HUJAMHApA: [AHAMeTp
pexymero xoJpla — 87 mm; AMaMeTp OCTaJbHOM YaCTH LUJIHHAPA —
88 mm; BHicoTa ero — 84 mm. O6beM BbipesaeMoro o6pasna noussl 500 cu 3.
K GonbilioMy HUIHHAPY NpHCHOCOG/EHb] B KPBIIKH I/ 3aKPbIBAHUS
-06pasiia Ha TOT CaydaH, ecnd obpasel He NEPEHOCHTCS B CIEIHANbHbIE
6aHKH, 2 B3BelIHBaeTcs B camMoM Huiausipe (cM. pHc. 33, nomerka 2
cJieBa). B npubop BXOISAT: CTAHOK-HANpaBHTEb (3) ¢ IIOMIIOJIOM (IIOM-
IIOJI CTOMT Ha CTaHKe) U MOJIOTOK (6) A/l MOTpyKeHHs MaJioro HUJIHHAPA
‘B TIOYBY; MacTepoK H HOX (4) (HOX Ha (oTO He noKasaH) JJIsi BbIEMKH
GypHKa M3 NoyBbl, OYUCTKH IMJIMHIpPA OT IPHCTABLICH 3eMJH H obpe-
BaHUSA NMOYBEHHOTO 06pa3lia BpOBEeHb 110 BepXHEeH U HUXKHEH NJIOCKOCTAM
o6pesa MWIHHApPA; COBOK, HAa KOTOPOM NIPOM3BOIHMTCS MEPEHOC MOYBEH-
HOro o6pasua us Gypuka B GaHKy; Ay6oBbii MOJIOTOK (6); amoMuHHe-
Basi 6aHKa ¢ KpHINKOH (7) I/ XpaHeHHMs M B3pellIMBaHHUs o6pasna,
B35TOT0 GYPHKAMH; MaJIbiii aJIOMHHHEBbIH CTaKaHYHK (8) Aaf XpaHeHHs
W B3BEIUUBaHUsi 06Pa3iia MOYBH! NPU ONPEIeJeHHH ee BIaXKHOCTH Ha TOH
TJay6HHe, ¢ KOTOPOA B3sAT o6pasel JJfA yyera yIAe/lbHOIO Beca CKelieTa
TIOYBH; AMIMK C 3aNacHbIMH GaHKAMH, B KOTOpHIE NMepeHoCHTCs MOYBa
u3 OypHKa.
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Becr mpu6op KoMmmakTHO COGpaH B cleuunaihHOM QyTasape.

MHoroumcneHHrle oOnpenesneHHs YASJBHOTO Beca cKejgeta MOYBH
"ONMCaHHBIM NMPHGOPOM NMOKAa3aMH JIErKOCTh PabOTHl C HHM H BHICOKYIO
TOYHOCTh NOJy4YaeMhIX pe3yJhTaToB. '

Puc. 34. IIpuGop ans B3ATHA 00DPA3HOB MOYBLE C HEHAPYIUEHHBM CJ0-
wenmem (H. A. Kaunnckoro):

Omnpenesienne YAENBLHOTO Beca 3THM IpHGOPOM MO TOPH30HTAM
DOYBE NPOU3BOAUTCS HAa IUHPOKHX CTYNEHAX OTKPBITHIX HMOYBEHHBIX
wypdos. [TosropHsie o6pasusl 6epyTCs «IUCEMOM» MO yTJIaM H B LEeHTpe
‘METPOBOTO KBajpata. 3aKAajika OTKPHTHX WMYypdoB €O CTYNEHSIMH
He OCJOXHSET JAaHHOTO HCCAeOBAHHA, TaK KaK Takue Wypbbl Heo6-
XORMMH M JJIs1 JPYTUX paGoT, KaK OIMCaHHe pa3pesa, B3ATHE MOHOJIH-
TOB ¥ 06pasnoB s JaGopaTOPHEIX HCCIENOBAaHHH, onpejesedHe BOAO-
IPOHHIIAEMOCTH) M BJIATOEMKOCTH IIOYBRI H TIP.

TexHuxa paboth ¢ npuGopoM nNoApPoOHO ONHCAHA B Halllel KHMIe
«H3yueHue PH3NYECKHX CBOHCTB IIOYBB H KODHEBBIX CHCTEM PacTeHMH».

Jipyrue meronsl onpejejeHus yAeJbHOro Beca cKeaeTa MOMBbLI

Pukcaxanli mMerof. B HekoTOpHIX CnelHaJbHEIX CAydYasX HeoG-
XOAHMO ONpenenuTh YAAbHRIA Bec ckesieTa NOYBH B 06pasimax Manaoro
pasMepa H 06/afaomux TakoH ¢GopMoOil, Korna UX Heslb3s TOYHO BhIpe-
8aThb GYpOM, HanpuMmep CJAOH TaK HasplBaeMOM IUVTYXKHOH NOJOMIBHI.
B 3Tux c/iyyasix MOKHO BOCIOMB30BATHCH (GHKCAXKHBIM METOAOM, KOTO-
&uﬁ Hayunasa ¢ 1909 roga npegnaranca pafoM ydennx: G. E. Bpoys,

ak Hutaup u B. ©. I'pu (B. E. Brown, W. H. Intire, W. F. Gree,
1909—1910); II. @. Uloy (C. F. Schaw, 1917); M. X. ITuryaesckuil
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u E. ®. 3ebepr, 1925; M. B. I'epaenn u P. C. Cmur (M. B. Harland
and R. S. Smith, 1928).

CymHOCTb METOfia COCTOMT B TOM, YTO HCHBITYEMHI obpasel NOUBL;
NPONHUTHIBAETCH MPH HATPEBAHHU KaKod-iub0 QuKcakHON Maccol,
HanpuMep NapaguHOM, CMeChio NMapaduHa ¢ HadpTaiUHOM WIH C Had-
tTaluHoM H cnepManeroM. [locne ocThBaHUSE (PUKCAXKHOM Macchl OHa
3aKpemisieT, Kak Ob IleMeHTHpYyeT, NouBeAHHHA oOpasen. B Takom
COCTOSIHHH €ro MOXKHO pe3aTh, NWJIUTh, CTporaTb. MoxHo u3 Hero
BHIPE3aTh Ty 4acTb (HalpuMep, IJYXHYIO NOJOIIBY), KOTOPasi HCC/e-
AOBaTe/Isi MHTEPECYeT U Jisi Hee ONpeAe/HTh OGbeMHEIH Bec W Ye/b-
HBIH BeC CKeJIeTa MOUBBHIL

B Bapnanrte Quxcaxnoro Mertopa, no Ilurysnesckomy u 3eGepry,
B KadecTBe (PUKCAXKHOH MacChl UCIOJNIB3YETCs cMeCh NMapacdHHa, Hadra-
JauHa u cuepManera. O6beM 3aduKcHpoBaHHOrO 00pa3ua onpenessiercs
nuxkHomerpuyeckH. [locse ycraHonenuss oGbeMa (MKcaXsHasi Macca
oTroHsercs B annapaTe CokcJieTa ¢ HCNOAB30BAaHHEM B KayecTse 3KCTPa-
THPYIOUMIUX BelllecTB MerpoJiefiHOro ahupa wiu cepoyraepoga. Oqguen-
HBIA OT QuKcaXKHOH Macch o6paser; No4YBBl BeICymMBaercss nmpu 105° C
M B3BelIMBAeTCsi. 3Hasi BeC oOpasna u o6beM ero,HaxoAAT yAeNbHBIH
BeC cKejiera MQYBHL

Onpencjene 00beMHOTO Reca [MOYBbLI NYTEM [IOTPYKEHHA ee
B KHIKOCTh. AGCOJIOTHO CyX0# a6pasen MOUBH IOTPYHKAETCs B AKUIKOCTD.
O6beM o6pasia yuHTBIBAeTCS TPOSKO: a) B CMENMANBHBIX Npubopax —
BOJIIOMeHOMeTpax; 0) Mo 06beMy BBITECHEHHOR OOpPA3mOM KUIKOCTH;
B) 1o moTtepe B Bece o0pasia, MOTPYXKeHHOIO B XKHAKOCTb.

Ecnu XHIKOCTh He CMauWBaeT NOUBY, HalmpuMep PTYyTh, TO 00beM

KycoUKa NMOYBH WM arperata MOXKHO ONpele/IATh B HaTYypaJbHOM ero
BHJIE; B IPOTHBHOM CJlydae ModBa 06s3aTeIbHO GHKCHPYeTcs, KaK Oblio
OTMeUeHO BHIlle, WM [OKPHIBACTCH BOJOHENPOHHIAEMOH IJIEHKOM
U3 KOJJIOZHYMA, PE3UHOBOrO KJes M Ip.
" BouomeHoMeTphl — NpHOOPH, M[O3BOJAAIOINIHE TOYHO YyYeCTh He-
Gonpiioll 0ObEM TBepJOro Tesia, HanpuMmep CTPYKTYPHOH OTAENBHOCTH
noussl. [TosicHuM 3T0 Ha npuMepe BosTioMeHoMeTpa Ppocrepyca 1 Ppay-
snrogepa (Frosterus B. u. H. Frauenhofer, 1925) (puc. 35). Cocyn B
B npubope, BKIo4asd TPyGKH OT KpaHa @ o KpaHa b UMeeT onpejeeH-
HBIl 00beM, KOTOpDHH YCTaHaBAHBAeTCs MyTeM 3ano/JdHEHHS 3TOro
cocyzia pTYThIO Yepe3 BOPOHKY A H nByxxonoaoﬁaxpaH a. Ecnu cocyn B
3aMOJIHHTh PTYTHIO HIZKE YPOBHS €r0 OTHEMHOH KPHIKH, MOMECTHTH
Ha PTYTh HCHHITYeMbIH 3anapacuHHPOBAHHBIA 00pa3ell MOYBh, 3aKPHTH
IVIOTHO KpBIUUKY U Yepe3 BOpoHKY A 106aBUTH PTYTh C YUETOM BCero
ob6bema cocysa B, 10 uepe3 KpaH b B BopoHKY C CTeder KOJHYeCTBO
pTYTH, paBHOE€ MO 0GbeMy MOuYBeHHOMY oOpasiy. BHH3Y pucyHka
NOKa3aHH pasjuuHbie MO3HMIMMH XBYXXOJOBOTO KpaHa & [JJisl CoejuHe-
#usi BOpoHKH A ¢ BopoHko# C H ¢ cocylioM B.

3nauuTelbHO lIpome onpeneneHve ofbeMa MO4YBeHHOro o6pasia
MPOM3BOAUTCS B BoJoMeHoMeTpax Bunmenckoro u Kpoxumoit. Kaxpsif
u3 3THX NPHGOPOB BKJIOUAET JBe paBHbie N0 00beMy KoJibhHl, COepu-
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Puc. 35. Bomomenomerp ®pocrepyca Puc. 36. Bomomenomerpm Kpoxu-
‘u ®paysurodpepa aJst onpefeNeHUs 06bpe- Ho#i (I) m Buaenckoro (2
Ma MOYBEHHOTO 06pa3na

Puc, 37. Npu6op A. M. IlankoBa gas  Puc. 38. Ilpucnoco6aenne M. H.
onpejeneHuss o6beMa MOYBEHHOro 06- ITolbCcKOro K YalIeyHmM BecaM
pasug NS OnpefeJeHns 0GbEMHOTO Be-

ca MOYBEHHHIX arperaTos
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HeHHble MepHOH TpyOko# (puc. 36). Eciu HanoJHHTB PTYTBIO OIHY
KoaGy M YacTb MepHOH TpPYOKHM 10 onpejesieHHOH BBICOTHI, a 3aTem
B OJHY KOJOY NOMECTHTBH ‘'NOYBEHHBIA oBpasell H NepeBepHYTh NpHOOp
TaK, 4ToOhl KOJIOhI NMOMEHSJIHCh MECTaMH (BepX — HM3), TO Ha MepHOM
Tpy6Ke, coeiuHgIomed KoJO6H, OyJeT OTMeYeHO NpHpauieHHe cToJba
PTYTH, paBHOoe o6beMy moupeHHOro obpasua. TouHoCTh paboThl C npH-
6opom Kpoxuno#t — 0,1 cu3, a ¢ npuGopom *Bunenckoro — 0,01 cx3.

H. A. Jumo u A. M. ITanKOB HCHOJB30BANH VIS ONpEAeTeHHUs
o6bema HeGOJMBUINX 10 pa3MepaM MOYBEHHBIX OOpPa3NOB CTEKJSHHEE
HUJMUHAPH ¢ GOKOBEIM KpaHoM (puc. 37). LIWIHHAP yCTaHaBJIHBaeTCs
CTPOTro BEPTHKANBHO M HaNOJHseTcs BOJOH N0 YPOBHA KpaHa. 3atem
B HEro onyckaercsi 3anapadHHHpOBaHHHA o6pasen nousbl. Uepes
. KpaH CTeyeT KOJIHYECTBO BOJBI, paBHOe 00beMYy MOYBeHHOro obpasia.
B koHeyHBIH pe3yJbTaT oNpelejeHUs BHOCHTCA IONpaBKa Ha ofbeM
NJeHKH U3 mapaduHa.

B nocnensnne pecsTUIeTHsT B NOYBOBEAEHUH YHesnsiercsi GOJbLIoe
BHHMAaHHE KAayeCTBEHHOH OLeHKe MOYBEHHHIX arperatoB — HX Mexa-
HHYECKOH INPOYHOCTH, BOLONPOUHOCTH U noposHoctH (A. @. Twoans,
C. H. Pmxos, H. A. Kauunckuit, M. H. ITonsckuit u ap.). IIpu onpe-
JIleJIeHHH NOPO3HOCTH arperatoB HeaOXOoAHMa BeJHYHHA YAEJALHOrO
Beca MX cKeseTa WM oObeMHHHl Bec. OGBIYHO €ro ONMpeessioT MyTeM
B3BelINBAHHA 3anapabHHUPOBAHHBIX arperatoB B STUJIOBOM CIHpTe,
KOTOPHIHE XOpOIIO CMauyHBaeT NOBEPXHOCTb NMapaduHa H, CIe10BaTesabHO,
BBITECHSIET [IPUCTABIINH K obpasiy Bo3AyX. Ecin dukcupoBasue arpe-
raToB INPOW3BOAMTH B mneperpetoM napaduse npu 150—170°C, To
nJjeHkKa ero, o6pasyioniascs Ha NOBEPXHOCTH arperaToB, CTOJb TOHKA,
YTO MpakKTHYeCKH He TpeGyercd Npu ofpeleJeHHH of6beMa arperatos
BHECEHHSI NONpaBKH Ha obbeMm, 3aHuMaeMHil mJeHKoH. IIpoctoe, HO
OCTPOYMHOE YCTPOHCTBO IJisl 9TOTO aHaju3a npemioxeno M. H. IMoas-
CKHMM, C [OMOIUBIO ero MOXKHO ONpeleisiTh NOPO3HOCTb arperatoB Aaxe
npu puamerpe sepua B 1 mm (puc. 38).

B 3akmoyenue o63opa METONOB onpefe/ieHusl YAeNLHOTO Beca CKe-
Jieta nouBe M OOBEMHOIO €e Beca OTMETHM ellle JBa MeToja — «sase-
AUHOBBLLY W necdaHsuiy. DTH METOXH IpemioxeHbl Hspaaabconom
(O. W. Israelson, 1918), Busansimom u Ip6om (Frear William a. E. S.
Erb, 1928), Bekerrom (S. N. Beckett, 1928), K. C. Kupnuenxo (1929),
®. 3eiimenvmanoM (1957) u ap. Texuuka MeToja IpocCTa: B NaXOTHOM
CJI0€ WM HCCeyeMOM TOPH30HTe HOMKOM Ha HYXKHOH IiyOuHe BBIpe-
3aercs fiMKa npusMaTHyeckod ¢opMbl. BhIHYTaA U3 SIMKH IOYBA CTPOLO
KOJHYECTBeHHO nepeHocutcs B OaHKy jnis B3semuBanufa. O6pasoBas-
mweecss yrayGJeHHe 3amosiHAETCS H3 MEPHOIO LHJIHHAPA TEXHHYECKHM
I'YCTHIM Ba3eJIMHOM MJIH YHCTHIM MeJTKO3epHHCTHIM neckoM. Ilo pacxonmy
Bas3eJHMHa MM MeckKa yuuThiBaetcs o6beM noushl. Ilocae cymxu B sabo-
paTopHH YCTAaHAB/JIMBAETCS €e BeC H BHIYHCIAIOTCA YIeJbHBIH BeC
cKenmera M oO6beMHEBI Bec. B nouBeHHOH npakTHKe HalleJ YcHenrHoe
NpUMEHEHHE «NeCUaHHIH» MeTOJi Ha KaMEeHHCTRIX IouBax, rae pabota

6YPOBBHIM METOIOM HCKAIOUeHa.
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Hcnoab3oraHue YAEJNbHOr0 BeCa CKeJieTa MoYBbI

VienbHHi Bec CKejera MOYBBI H €ro aHajor — oObeMHBIH Bec,—
XapaKkTepH3yIOlHe TN O THOCTDH I O 4 B bl, LIHPOKO HCHOJB3YIOTCS
B NOYBOBEJEHMH, 3eMJee/Id, B MenHopauuy nous. OHH 4eTKo Xapak-
TEPHU3YIOT NPOQH/ADL MOUBH, BHISAABASAS B HEH YIJIOTHEHHbIE HIIIIOBHAJIb-
Hble TOPU3OHTH, PHIXJOCTb HJH YIJIOTHEHHOCTb MNaXOTHOTO CJOS.
Ha ocHoBe ypesibHOTO Beca PAaCCUMTBHIBAETCsI MOPO3HOCTD NMOYBHI, 3amac
B Hell MHUTATENbHLIX BEIleCTB, I'YMyca B r/e@, 3amac BOAB B NOYBE
B MM 800H020 cmoaba unu m3/ea v pp. OT IJIOTHOCTH NOYBB HYXKHO
OT/IM4aTh €€ TB € P 1 O C T b, O]l KAKOBOH NOHKUMAETCSI CONPOTHBIIEHHE
NOuUBbl CHABJMBAHMIO HJH PACKJAWHHBAHHIO, BbIpaxkaeMoe B Ka/cm?.
IlpuBonuM HecKONbKO NPHMEPOB THNHYHbLIX BEJHYHH YIEJIbHOTO Beca
CKejleTa pasquuHbix mous (tabu. 30).

Ta6anuma 30

YiaeabHbll Bec CKeJeTa pPa3JHUHBIX NOYB

JepuoBo-nog3onucras | Cepas necuast ranunc-| Yeprnosem o6eikHoBen- | KamranoBasi coJoHIe-
TSIKENO-CYTrAMHHCTasA, | Tad 3emias. CTepus | HHU CHIpTOBH#, rau- | BaTad rauMpcTas noy-
Crepusl pXu. MocKoB-| pxu. PsAsanckast 06- | aucthifi. CTeprs nwe- | Ba. CTepus NIIEHHUH,
ckas obaactb, Coba- | aacTb, CTapoXujoBo- | Huun. Ky#6nwesckas| PocToBckas o6nacTb,

KHHO-OMNLITHOE onbITHO® 06JacTb, TIOCEJOK Kousaeox 162
Bopounosckuit
yAenb- YA&b - YAeNb- yneab-~

ropusontsi, |HBUABEC| poppaope, [HBIHR BEC! ropuagmrm, [MBIABEC| ropraouT,

ray6unbl, cu [CKeNe- | royvEunw, cau | CKEN€~ | pay6unn, cu | CKCIC- | ray6unnl, cu

Ta 1oy- Ta noy- Ta noy- Ta

BHI BHI Bbl ° TIOYBHI
Ay, 0—18 | 1,33 |A;, 0—20 | 1,29 | A;, 0-—19 1,03 |Ay, 0—22 | 1,25
As, 18—30 | 1,58 | Ap, 20—36 | 1,43 | 4,, 19-—-38 | 1,11 1By, 22—42 | 1,31
By, 30—55 | 1,63 | By, 36—68 | 1,49 | By, 38—62 | 1,17 | By, 42—-58 | 1,41
B,, 556—85 | 1,64 | B, 68—90 | 1,50 | By, 62—79 | 1,37 {C;, 58—98 | 1,52
By, 85—150 | 1,71 | Cy, 90—150| 1,56 ' Cy, 79—126/ 1,58 |C,, 98—167( 1,69
B,,150—200| 1,78 | C,, 150—200| 1,52 | C,, 126—200| 1,52 | Cs, 167—200| 1,56

Kak cnepyer M3 npuBefeHHBIX JAHHBIX, BO BCeX NMOYBAX YIeJbHBIH
BeC CKejeTa BO3pacTaeT B HHXKHHX TODH30HTaX. JT0 O0YCJIOB/IEHO
TPeMsi IPHUHHAMH: a) YMeHbIIEHHEM I'YMYCHOCTH B HHXHHMX TODH30HTaX
fa ryMyc cnocoGcTBYeT PHXJIOCTH NMOUBHL); 6) MPOLECCOM HILIIOBHANb-
HOCTH, B CHJIy KOTOPOrO B HHXHHX TOPH30HTaX MOUBHI B NOpax HaKam-
WIHBAIOTCS BMBITHiE BEIleCTBA, YBEJHYMBAs MJIOTHOCTb 3THX TOpPH30H-
BOB; B) MHOTOBEKOBLIM JaBJIEHHEM BbIILEJIEKAIUX TOPU30OHTOB HA HHUXK-
mue. CreneHb yMJIOTHEHHSI HHKHUX TOPH30HTOB TEM CHJIbHee, ueM
gg:e BHIPaXKeH HWJJIIOBHAJBbHBIA NPOLECC W uYeM BHIIlE YJeJNbHHH Bec

pHo# (a3l BMbiBaeMHIX NpPoAyKToB. Hampumep, B AepHOBO-NOA30-
BINCTOA nouse Cu/bHee, HeXeJW B APYIHX, NPUBEJAECHHLIX B TabJHIE,

165



noupaX BHIPAXKEHB! IIPOLECCHl 3JIOBHAJNBHOCTH W HJLTIOBHANIBHOCTH,
H BMbIBaeMble MPOAYKTHl COJAEpHKAT TsKeJble MUHEPAJbl, KeJe3HUCThie
coepuHenus. Y yjejbHbIll BeC CKeseTa 3TOH NMOYBBHI B W/IOBUAJILHBIX
NOATOPU30HTAX JOCTHIaeT HauBbiclleH BexuunHsl 1,78, Torpa Kak
B Cepoll leCHOH 3emJie, TJe Te XKe NPOIECCH BhIpaxeHsl cnabo, caMblil
GosibIIOH Y/IeJIbHBLIA BEC CKeJleTa MouBhl JocTHraeT 1, 56 B ropusonre C;.

B uepHo3eMe YETKO BHIPAXKEH HWJLIIOBHAJIBHBLIA TPOLECC MO H3BECTH
(rop. C4), a B KalITAHOBOH NOYBE — IO U3BECTH W PACTBOPHMBIM COJIAM
(rop. C4, Cs, Gy).

B caMOM NOBEepXHOCTHOM TOPH30HTE MMeeM HUCXOASIUMH PAJ BenHd-
YMH YJeJbHOro Beca CKeJeTa MNOuYBbI: AepHOBO-nojsoJHcrast (1,33) —
cepast JyecHas (1,29) — xamranosas (1,25) — ueprosem (1,03). 3peco
Hab/mofaercsi o6paTHas KOppeJsilusi, cofepkaHHe r'yMyca B NaXOTHOM
CJIOE 3THX JKe NIOYB H3MeHseTcsl B 06paTHOM nopsiake: 2,52—2,95—3,98—
9,14%.

B noanaxoTHBIX TOPH30HTAX MNOYB BeIMYMHA YJEJNbHOTO BECA HX
CKejlera JOBOJIbHO cTabunbHa. OHa H3MeHsiercsl JHIIb B IIPOLECCe
Ha6yxa}mﬂ NpH YBJAaXHEHHU H pPaCcTpPECKHBAHHS TIPH BBICbIXaHHH
noussl. UTo Kacaercss caMoro BepxXHero ropHsoHTa NOYB, TO B HEM
yJeJbHLI Bec CKejeTa, NMOMHMO 3aBHCHMOCTH OT BJIAXXHOCTH IOUBHI,
H3MeHseTCs] B IIHPOKHX Npefienax oT o6paboTKH, OT CTENEeHH OCTPYK-
TYPEHHOCTH TOYBbI, OF YTO[bsl, KOTOPHIM NPEJCTABJEHO JIAHHOE TMOJE,
OT HAJW4Hs HJIH OTCYTCTBHS Jiecd, OT NPOMOPAKUBAHHSA CHIPOH MOUYBHL
H. A. KauuHckuil JaeT TaKylO OIeHKY BeJHYHH YJAEJbHOTO BeCa CKe-
Jeta JJisi TOYB CYTVIMHHUCTOTO M TJIMHHCTOTO MEXaHHUECKOTo COCTaBa
(taba. 31).

Ta6numa 31
Onenka yaeAbHOro BeCa CYFJAUHHCTHIX M TAHHHCTHIX MOYB
piied Ouenka S o Ouena
< 1 IMousa Becnymena waw| 1,3—1,4 IMamwxs cnasHo ynjaoT-
forata OpraHHYeCKHM Be- HeHa
UIeCTBOM, Hampmmep, aep-| 1,4—1,6 THunnuHble BETHYHHBI
HHHA B MOJIEBBIX U JIECHBIX AN TOANAaXOTHBIX TOpPH-
nouBax. To ke, Mep3nas 30HTOB Pa3/HYHBIX MOYB
chipaf mo4YBa B MaXOTHOM 1,6—1,8 CHiibHO Y IJIOTHEHH BIE
cjoe RJIIIOBUAIbHBIE TOPH3OHTHI,
1,0—1,1 Tunnuuble  BEJNYHHEL NPEeUMYLIECTBEHHO TOJ30-
ANt KYJbTYPHOH CBeXe- JIUCTHIX NMOYB U COJIOZEH;
BCIIaXaHHOH DalIH{ ropu3oHT C KpacHO3eMOB
1,2 [Mamus ynnorHena

Jlns1 TecyaHwIX MOJIeBLIX MOUB XApaKTepHs! BeJAHuMHH 1,3—1,5.
B pepHOBOM TOpPH30HTE CafiOBHIX W JIECHBIX MECUAHBIX MOYB YAEJIbHbBIH
BeC CKeJera MOYBHI MOKET YMeHhIIaThCsl J0 BenuudHsl 1,2—1,3.
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ABCOJIIOTHbIf BEC TOYBbI

Tloa a6coJiroTHBIM BECOM MOYBLI MOHMMAaeTcsl BeC NMOYBLI B €JHHHIE
ob6beMa, BkJouas Bce ee (asbl (TBepAY, KHAKYI0 H rasoofpasHylo)
B €CTeCTBEHHOM COCTOSIHHH H CJIOXKeHHH. B CBfA3H ¢ AMHAMHUYHOCTDHIO
BJIAXKHOCTH TOYBH AaGCOJIOTHBIA Bec ee TAKKe CHJIbHO H3MeHdeTcd
BO BpEMEHH.

Onpefensercs a6CoOMOTHHIA BeC MOYBbI OypPOBHIM METOOM, KakK
610 omHcano poime. O6pasen, mouBbl, B3sITHIH OYPOM IIPH €CTECTBEH-
HOH BJIAXKHOCTH, B3BellMBaeTcs. Bec fpesnutcs Ha o6beM, H abCOMOTHBIN
BeC MOYBHLI Bblpawaercst B e/cm®, xela, r/m®.

FamMmackonH4YecKuii MeTo], onpejeaeHust VIOTHOCTH ITOYBbI

B nocaefinye Tofisl B CBS3H C Pa3BHUTHEM XMMHHU M (OU3HKU H30TO-
MOB JIeJIAIOTCS MONBITKH HCIONb30BaTh pajHMOAaKTHUBHbIE BelllecTBa AJ
onpefesieHds BJAXHOCTH M MJIoTHocTH rpynta (Van Bavel, W. R.
Gardner, Don Kiskham, A. Y. Hauwmuu, B. A. EMenbAHoB H Ap.)-
TToka 3TH MeTo/n! ellle HEJOCTATOYHO Pa3paboTanbl H B HIHPOKYIO HOUY-
BEHHYIO NPAKTHKY HE BOULIH. 3JeCb Mbl OTMETHM JIHIIL CYLIHOCTb
TeOPeTHYECKOro MOAXO0HA K olpele/ieHHIO MJIOTHOCTH O4BH HWJIH IPYHTA
{abCcomoTHLIA BeC MOYBH) C HCHOJNL3OBAHMEM TaMMa-JTydeH.

FamMMa-nyud npH NPOXOXKIEHHH Yepe3 MOYBY HJIH TPYHT MOABep-
Kenbl paccenBanuio. IlpuumHa paccenBanus — CTOMKHOBeHHe TaMMa-
¢$OTOHOB C 3JIeKTPOHAMH ATOMOB TOYBHI, B CHJIy 4Yero YacTb (JOTOHOB
BolfpachiBaeTcsi 00paTHO B OPOCTPAHCTBO, OKpyXKaiomee HCTOUHHK
raMMa-u3ayuenusi. UeM mioTHee mouBa WM TPYHT, TeM OGoOJbIle 3JeK-
TPOHOB COJEPKHTCSI B elMHMUIE ee o0beMa, TeM, ClIe[0BaTe/IbHO, CHIIb-
uee OyfleT CTemeHb paccedBaHus (TOTJIoOmeHHsi) raMMa-nyued. 3uas
BEJHYMHY pPacCedBaHMs, MOXKHO NyTeM [epecyera ONpPeAesuTh MJ0T-
HocTh IpyHta (abGcosiotHbit Bec mouBwl). [ast stoit neau B CIIA,
Aurnuu, CCCP ckoucrpyupoBan psii mpubopos. Hanpumep, B CCCP
uconitoiBaercst npuGop A. WM. Hanununa tuna WBII-64 *, xotopsrit
yacTHYHO u3MeHeH B. A. EMenbsaHOBHIM B yacTH yCTpoOHCTBA KOJJIH-
MaTopa B KoHTefinepe. B KadyecTBe uCTouHMKA H3/IyYeHHA TaMMa-
Jiydel MCIOJb3YIOTCS Co® ¢ nepuosioM monypacnaja 5,32 ropa, xaio-
KA u3nydende c smeprued 1,33 u 1,17 mV, unu npenapar pajus
€ HMHTEHCHBHOCTbIO 4—5 mKrmopu.

CxeMa onpejiesleHust TakoBa. B mouBe 3ak/ajplBaloTCfl JiBE CKBa-
JKHHBI Ha pacCTOSsHUM ofHa oT Apyroi 30—40 cx. B oiny ckBaxkuny
TOMeIIAI0T HCTOYHHK M3JIy4YeHHA TaMMa-iydell, B JpyTyi0 — CUETYHK
IJ5 y4era CTeleHH paccedBanus (MOTVIONEHHS) raMMa-jiydell mouBoi.
AGcomoTtuniit Bec mouBbl (dp) paccuuThiBaeTcs B 2/cm® mo dopmyie

Lnlo—Lnink
du=—————al , (30)
rie Ln — natypalbHBIA JoTapubM;

*HDanunauu A W Wsmepenue BIaXKHOCTH NOYBH NpY NOMOLLY FaMMa-
Ayuedt, «IlouBoBepenuer, 1957, Ne 7.
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[0 — VIHTEHCHBHOCTb TaMMa-H3Jy4eHusi Haj, TMOBEpXHOCTBIO IIoY-
Bul B umn/cex;

In — VMHTEHCHBHOCTb . TaMMa-jydell, yuUTeHHast CUYeTUHKOM Iocje
NPOXOKJAEHHS] MX 4Yepe3 3ajaHHblii cJod mnouBnl (/ cx) Ha
riyOuHe 3ajieraHusi HCILITYeMOTO TOPH30HTA TOYBH 71 CM;

0 — JnuHeiiHb#f Ko3hdHLHeHT pacCcenBaHus (NMOTJOMEHUsT Ayueil
NO4YBOii);

{ — paccTosiHue Mexjy CKBaXKHHAMH B CM;

k — xoaduuenT, yudTHBAIOMMH BAMSHHE HAa CUYETYHK pac-
CessHHOTO  M3ay4eHust, OJuskuii x 1, mnosTomy uHorma
OMyCKaeTcs.

Kak sIBCTByeT M3 ONHCAHHOH CXeMH, TaMMACKOMHYECKHM MeTOLOM
YUHTHIBaeTCsl a6CoOMIOTHLHIN Bec TMouBbl (CyMMbl BCeX ee (a3: TBeppoil,
KHJKOH, rasoobpasHol - xuBoe Hacenenue). Kaxkymasics npocrora
MeToja Ha MpakTHKe NoOKa He onpapapiBaercs. Heob6xopuMoe obopy-
JoBaHue IJs1 paboThl HOBOADBHO C0XKHO. /sl ONpefeseHusl HYyXHO
3aKJ/1abIBATh B TQUYBE CKBAaXKUHB! JUISl JATYMKA TaMMa-U3Ny4eHHs: 1 AJsl
cueTyyKa, 4To He Jerye, a CjokKHee, Hexeau oONpeesedie a6Co/ioT-
HOTO BeCa MOoYBH OOGHLIUHHIM GYpOBHIM MeTofioM. Eie Gomnee cioxuo
HCNOJIb30BaHNE TaMMACKOMHYECKOTO MeToJa ISl ONpPeJesieHds] yaeab-
HOTO Beca Ckesnera MouBHl (MM 0OLEMHOro Beca ee CKejera), KOTAa
Heo6XxoMMa NOCTOsIHHASA 3apaHee H3BeCTHAs ee BjaxHocTb. KpoMe Toro,
HYKHO TNOMHHTb, uTO pafoTa ¢ PajuOaKTHBHbIMH BemeCTBAMH Tpelyer
CHenUa bHEX NPeJOCTOPOKHOCTEH Mo oXpaHe 310poBbsl paGoTalomiux.

A6contoTHbI BeC MOYBbLI, MOMHMO NPHYHH, OGYCJOBIHMBAIOMHUX Be-
JUYHHY YACTbHOTO Beca CKeJeTa MOYBBI, 3aBUCUT OT BJIaXKHOCTH NOYBLE
B MOMEHT ero oNpefie/IeHusi: 4eM Bhillle BIaXKHOCTb NOUBHI, TeM 0H Gosbllle.

AGcomoTHbli Bec 1MOYBH HeOGXOfuM B Psifie C/1ydaeB NpPH Smepre-
THYecKOM 0aslaHCe U OlleHKe NMOYBEHHHIX pPaboT, HaNpHMep NpH HOPMaX
¥l OlIeHKe 3eMJISTHBIX BbIPa6OTOK, SHEpreTHYeCKoM Gajiance BCNAIIKY H Tp.

B 3axksioueHue rnaBbl NpeAjaraeM pellldTh CHAEAYIOMIME 3a[adu:

1. ¥Ypenbunii Bec cKesera naxotHoro cjiost 1,25; MompocTs naxor-
Horo cnost 20 ¢H; BJIaXKHOCTD TOYBLI HA a6COMIOTHO CYXYIO €e HaBeCKY
25%. Cro/nbKO BOABI HA rektap B M% CONEPKHUTCSI B MaXOTHOM Cjoe
H KakoMy BOJAHOMY CToj6y B MaM 3Ta BOJA COOTBETCTBYET?

2. Molugocts NaxoTHOTO ¢jiost 25 cm; yAenbHBI Bec ero ckejera
1,30. B nornomapmeM KoMIJIeKCe TouBHl cojepxurcss Nat 0,2%
K Becy mouBbl. CkosbKo Hy:KHO BHecTH B nouBy runca (CaSO,-2H,0),
uto6e1 Ca** rumca Mor 3aMecTHTb B MOIVIOMIAIONIEM KOMILUIEKCE TOYBbLE
noryioWleH et Nat Ha TOJOBHHY e€ro CONepXKaHHUs WU MOJHOCTHIO?

3. BouucnauTth copepkaHde ryMyca B MeTPOBOM CJI0€ TOYBH Ha
reKTap MO CJeJyIOIHM NOKAa3aTessiM:

Mownocme 2opuson- Codepacanue 2y- Y deavusiii sec
mos noxavt, cu myca, % cKeaema nosast
A4—0—35 10,12 1,10
B;—35—50 4,56 1,25
Bo—50—80 1,08 1,40

C—80—100 0,65 1,48



FJIABA YETBEPTAS
NOPO3HOCTb NOYBbLI

Bcsikast mouBa ofnajaer nopucroctbio. CyMMa BCeX Mop HJH CKBa-

XKHH B TIOUBE c 9 GheMy, XapaKTepH3YeT 0 6 11 y 10
NOPO3HOCTb HIH CKBAXHOCTb MOUBHI:
Uy
P% = 21,100, (31)

U

rae P — ofilast nopo3HocTs nouBkl B %; vy — cyMMapuslil o6beM mop
B TOYBE B CM®; Up— OGBEM MOUBH B cmd.

3HauuMOCTb MOPO3HOCTH B NMOYBEHHLIX NPOLECCAX HCKJIOUHTENbHO
BeJIHKa. B mopax pasMeilaioTcsi H NepeiBHTAIOTCS BOJA H BO3AYX.
B nopaX Ha noBepXHOCTH TBepAbIX YacCTHl HAeT MOOHJIK3alUHsT MHTa-
TeJIbHHX BellecTB. B mopax pasMemaioTcsi KOPHH, MHKPOOPTaHM3ME!
H BCe Jpyroe XHBOE HaceleHHe NouBbl. I103TOMy MOXKHO yTBepKHaTb,
YTO OT KOJHUYeCTBA H KaueCTBa MNOp B 3HAUYUTENbHOH Mepe 3aBHCHT

NoUBEHHOE IJIoJOpOAHeE.

OBI[ASl MOPO3HOCTb HJIH CKBA)XHOCTDH NMOYBbBI

Besyunna ofiel nOpo3HOCTH HaXOAUTCA B (YHKIMOHATbHOH 3aBH-
CHMOCTH OT YJeJbHHX BeCOB TBepHo# ¢asbl H CKelleTa MOYBHL.

M3 ¢u3uky wH3BeCTHO, UYTO NPOH3BEJEeHHE ofbeMa Ha MJIOTHOCTH
' Tesla TpH JIaHHOM ero Macce BeJHYHHA moctosiHHasi. Otciofla

dv= divi,

iTle d — ypenvuuil Bec TBepaoid (a3nl MOYBHI
' v — obbem TBepjoH thasn MOUBH;
d;~— yJelbHbIfl BeC CKeJieTa MOUBHI;
v;— 0o0BbeM CKeJleTa TOUBHI.
Vi3 npuBeseHHOTO paBeHCTBa CJefyer:
dyvy
v="g
4 Mopo3HocTh (P) B abCOJIIOTHHIX BEeJNHUHHAX pAaBHA

P —_ Ui = Uid—dvidi — Ut (dd—‘di) CM3,
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a P BY% kK o6beMy NOUBH paBHA: ,
vy (d—dy) _(d—dy)
P%:-!Tvi—i— 100 = —— 100. (32)

OGily10 MOPO3HOCTb MOYBLI MOXKHO ONPENENHTb H NPSIMBIM NyTeM
HENOCPEJCTBEHHO B 3KCmepHMeHTe. 37eCb BO3MOXHBI JiBa MNOJXofa:
a) nyTeM 3amnoJIHeHHs B oONpefiesieHHOM o0beMe MOYBBI BCEX ee MOp

, JKHAKOCTBIO, HalpuMep BojoH; 6) myrtem
BbITECHEHHS BOJbl H3 KaKOTO~1H60 MepHOro
cocyJa mocie 3aTaljIHBaHHR B HeM 06-
pasiia MouBHI C HEHAPYLIEHHBIM CJIOXKEeHHeM
H C H3BeCTHbIM o6muM o6beMoM. IlepBuiii
NPHHIHN TIOACHSEM Ha DHCYHKe 39.

IlpuGop cocTouT U3 JABYX dacTefi: 1H-
nunfipa (A) u genutesnvHofl BopoHku (B),
KoTopas Huxe KpaHa (C) cHaGxkena uu-
JHHApyYeckoil TpyOko# (D), AoXonsmeit
MoYTH Jo JAHa umampjpa A u sakputoit
CHH3Y CeTKoH. B nunuugp A npu nocross-
HOM YILIOTHEHHH HACHINAETCH HCMBITYeMblil
MaTepuas (ecox WM Mejko3eM). Boponka
B uanonusercst BoAOH 10 HYJ1€BOH OTMETKH.
Tlocie atoro kxpaH C oTKpbiBaeTcst H Boja
MEJJIeHHO BIyCKaeTcs B LHJIHHAD A Jo Tex
nop, MokKa 3epKaJlo ee He MNOKaXKeTcs Ha
MOBEPXHOCTH TMOUBbL. 3Hasl 06BbEM LHJIHH]-
pa A u HapyXublfi 00BEM NOTPYKEHHOH
B Hero uactd TpyOku D, mo pasuoctd Ha-

Puc. 39. [IlpucnocoGienue

AJs onpepenenus obuedl no- A o
posmocTH mousw nyTem sa- XOMMM 0GBeM IPYHTa B CTakaHe A, paBHbli

NoJHeHUs. mop BOAOM v. A pacxof, BOAH B (m® U3 JeNHTeNbHOH

BOPOHKH 3a BbIU€TOM BHYTpeHHero oGbeMa

Tpy6Kkn D ykaxer BamoBoll o6beM mop B rpyHre B cm® (v). Ilopo-
3HocTb (P) paBHa

PY% =% (33)

JTOT pacuer CnpaBelIuB 4151 abCOMIOTHO CyXoro TpyHTa. B cayuae
CbIpoil, MoUBK! HeOOXOMHMO 3HATH ee BJAXKHOCTD B OOBEMHBIX NpPOIEH-
TaX. B 3TOoM ciydae aasi BolumcsenHst oOilefl NOPO3HOCTH TPYHTA
Heo6X0[MMO K pacXofy BoAp! B cu® U3 JeluTelbHOH BOPOHKH B mpu-
6aBUTb 06beM BOJb! B (#°, 3aKIIIOUEHHBIH B UCTIHITY eMOM o0beMe rpyHTa.
B neasix yuera oGmeli nopossocTd B o6paslle MOYBH C HEHapPYIIeH-
HbIM CJIOXKeHHeM YjJo6Hell NpHOGErHYTb K MeTOLy BHLITECHEHHS BOJBI
H3 MepHOro uuaupjpa. ns 3Toro MOXKHO HCHNONb30BATbL UHIHHID
ITankoBa (cM. puc. 37). Uununpp sanoiunsiercs BofoH, H3GLITOK KOTO-
poil CTekaeT uYepe3 CJAHBHOM OTpPOCTOK B cTakad. Ilocie storo
B UH/JHHJDE OCTaercs MNOCTOSIHHBIA 0GbeM BOAHL. CTeklllas B CTakKaH
Bofla ycrpansercd. HcnoityeMmeifi aGcomotHOo CyXoH o6pasell mouBb!

170



onpefieJieHHOTo 06beMa, B3ATHH C HeHapyLIeHHbIM CJIOKEHHEM, CTPOTO
KOJIM4ECTBEHHO TIEPEHOCHTCS] B LHJIHMHAD, NpHYEM INIPH TNepeHoce He
TOJNDBKO JOMYCTHMO, HO H JKeJaTeJbHO ero pasgpoOuTb, YTOOH NpH
CMauHBaHHH H3 TOYBH Jerde yJansiacss Bo3AyX. s sToll xe uesu
HYXHO ToCJe NepeHoca TNOYBH B IHIHHAP BbIKJAAaTb TaKoe BpeMs,
NoKa M3 NMOUYBHLI HE MEpPECTaHYT BHIAGJSTHCSI MY3HPbKH BO3AYXa.

Bopa, crekmiasi mpd 5TOM H3 LWIHHAPAa B CTaKaH U H3MEpEH-
‘Hasi B MeH3ypKe, MOKaxXeT B cm® o6beM TBepAoH (a3el MOYBH B HCMbI-
TyeMoM o0pa3ie. 3Hasi HCXOIHBIH OOMHUH 00BbeM NMOYBHl B HEHApPYILEH-
HOM €€ COCTOSTHHH ¥ 00beM TBepJoH (a3bl MOUBHI, O PA3HOCTH HAXOAHM
o6beM mop B cx® ¥ BhYMCASEM €ro B NpoueHTaX K- o6beMy obpasua.

1y Xe omepauuio onpefeneHusi obiell NOpo3HOCTH MOYBLI MOMKHO
Ipou3BeCTH B OOBIMHOM MEPHOM LMJIHMHAPe, [he y4eT o6beMa TBepHoH
¢ba3bl OUBLI B HCIILITYyEMOM ee o0beMe, B3ITOM C HEHapyIIeHHOH CTpYK-
Typo#t, GymeT HaileH MO Pa3HOCTH O6BEMOB BOABI B UHJIMHAPE [0
NOTPYeHHs] B Hee NMoYBeHHOTo ofpasua u mnocie norpyxkenus. Onpene-
JeHHe B MeDHOM IWIMHJPe MoXKeT OHITb Jaxe Oosiee TOYHBIM, YeM
B npubope IlanKoBa, Tak KaK B LWIHHApe JOMYCTHMO NepeMelIHBa-
HHe CTeKJsIHHOH TMa/jo4KoH NOoYBbl C BONOH [Js1 YJAajleHUs H3 TOYBHI
BO3/iyXa, Yero HeMb3si fenarb mpu pabote ¢ npubopom Ilankora.

Ilnst HemocpeJCTBeHHOTO ompefeseHdsi oOieH NOPO3HOCTH NOYBHI
CKOHCTPYHpPOBaH psifi NpHOOPOB — NMOPO3UMETPOB, KOTOPHIE  3Jech
OTHCHBATb He CTaHeM.

Ta wnu gpyrast MOPO3HOCTb B NO4YBE 3aBHCHT OT XapakTepa ee CJio-
KEeHHS WIM OT YKJaJKH B HeH NepPBHYHBIX MeXaHHYECKHX 3/1eMEHTOB
u arperatoB *. [|J1s NpOCTOTHl pacueTa HCXOASIT M3 CXeMbl TaK Ha3bl-
BaeMoll HjeanbHOH TOYBH, BCEe MeXaHHWYECKHE 3jIEMEHTH KOTopoH
uMeloT 1apoobpasHyio GopMy W paBHYIO BelHuHHY. MoxXHo mpejcra-
BUTh cefe pa3Hbiii XapakTep YKJIaJAKH B NMOYBE TAKHX MeXaHHYECKHX
3JICMEHTOB, HO MBI [Jis1 BbIYHCJAEHHS] TMOPO3HOCTH IIPOM3BEJNEM pacyeT
JUis ABYX KpaMHUX (opM YKJIaAKH IIapoB: CaMoH PBIXJOH, KOTAd 1apsl
YKAafbBawTCs Mo tHny Ky6a (puc. 40, /), u caMo#t mioTHo#t — mo
THNy JofeKasnpa (puc. 40, II)**,

B nepBoM ciaydae KaXpbii map, OyAy4d OKPyXeH APYTUMH MO
TpeM ocsIM KoOpJAHHAT (5), KacaeTcsi C IIECTbIO COCeAHMMH MIapaMu:
yeTHpe BUAHL! B MPodHIb 1O OCSM X H y; ABa OyAyT mo oCH 2z (OHHH
crnepeny v ofuH mo3aju npoduas). Bo BropoM cayuae (nIpH mJaoTHOH
YKAaKKe) KakApld map B MacCe APYTUX mapos (7) 6ydeT conpukacaThb-
Csi C JIBEHAJAIATHIO IIapaMH: IIECTb W3 HHX BHAHH B MPO(HIb U LIECTb
APYTHX TMOKa3aHbl MYHKTHPOM — TPH Cllepeld PHCYHKa M TPH Mo3ajH;
MeXJy LIapaMH BHAHB 00pa3oBaBLIMeCS] CKBaXXHHbI, KOTOPble B CyMMe

* ChoxeHHne NMOYBH, 3aBHCALIEE OT €€ [OPO3HOCTH M TBEPAOCTH, HYKHO
. OTMYATH OT CTPOGHHA MOYBEHHOro Npoduisl, NoA KAKOBLIM CJEJyer NOHHMATb
COBOKYNHOCTb BceX MOPQONOTHYECKHX CBOHCTB no'u;u, OMHCHBAEMBIX NpHMe-
- HATEAIbHO K TNOYBEHHBIM TOPH3OHTaM. :

** Pucynok pgaercsi B npoduasb.
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Ipe/iCTaBASIIOT COOOI0 MOPO3HOCTh HJEANbHOU MOYBbI, KOTOPYIO JIETKO
paccuuTaTh.

Ecau B KaxJlod TouKe KacaHus [AByX IIapoB INPOBECTH Kacatelb-
HHe MJAOCKOCTH, TO NMPH PHIXJ0# ykaaike (cM. puc. 40, I), Kaxkpbil
Iap OKAaXKeTCsl BNHCAHHHIM B Ky0, a NpH NJIOTHOH ykjajike oH Oyjer
Brucad B JofieKasap. Ilopo3HocTb mouBel IIPH 3TOM B NEPBOM Clydae
GyzietT paBHa pasHOCTH ob0beMa Ky6a u BIHCAHHOTO B Hero Liapa, Bo

‘ BTOPOM — Pa3HOCTH  0GBEMOB
7 JlofleKkasJipa u BIIHCAHHOIO B He-

ro mapa. Ilpoussegem pacuer.
: @@ Tak kak pe6po Ky6a paBHo

JuaMeTpy 1lapa, To NOPO3HOCThL
Puc. 40. Ilopo3HocTh «ujeanbHON» NOUBH

OpH PHIXJOH YKaajke B abco-

JIIOTHHIX OOBEMHBIX BeJHUHHAX
OPH PHIXJOH YKJIajJKe MeXaHHYECKUX 3Jie- WJH B IpoueHTax K 06'beMy‘
MeHTOB (no THOny kKy6a — cMm. /) u npm nouBbl (K 06BeMy Ky6a):

P=(2r)'— 3 aR%=3811°,

6yneT paBHa:
MJIOTHON YKJajJKe (IO THOY AofeKasapa—
cm. /). Cxema mpocMaTpuBaeTcs B Ipo-

P pY% =2 8” % 100 = 47,64% .

IToposHocTs Bo BTOpOM Cjydae paBHA o61:e1vxy Jonekasfipa Oe3
ofbemMa mapa:

P ond— PIBETVE Lo 1,360r; (34)

( 20r ) .
¥ 250+110- V5 4
P% — 136 : PABHTVE o519, (35)

<1/250+110 1/5>

Takum o6pasoM, ofmiasi MOPO3HOCTb NMOYBLI B CJyYae CJOKEHUS
HX H3 3JIeMEHTaPHBIX MeXaHH4YeCKHX 3epeH J0JIKHA KosefaTncsi B mpe-
Jenax 24,51—47,64%. B nauHoM cayuae pacuer, CAeNaHHBIA N0 CXeMe
«HjeajbHOH» MOUBHl, OYEHb XOPOUIO COOTBETCTBYET MPHPORHLIM fBJeE-
HHAM: B [PHPOJie NMOPO3HOCTb DPAa3feNbHOYACTHYHBIX TMECKOB IefcTBH-
TeJIbHO YKJAAHBAeTCsl NpHMePHO B paMku 24—48%.

B nouBax, TaXKeNbX N0 MeXaHHYECKOMY COCTaBY,— CTPYKTYp-
HbIX — 0oOIa8 MOPO3HOCTb OOLIYHO BHIIE MOPO3HOCTH MECKOB, TakK
Kak ofpa3syeTcsi CJOXHasi CHCTeMa OP KaK BHYTPH arperatoB, Tak
u MeXAy HMMH. Ecian uCxofutb omsiTb H3 CXeMbl «HjeasIbHOH» MHHe-
pasbHOH MOYBH, TO Haubojiee BepoOSITHHI TPH KOMOHHALHH: a) camast
BbicOKasi o0lasi TOPO3HOCTb, KOrjfla MeXaHHUYECKHE 3JIEMEHThl — WAL
BHYTPH arperaToB — YJIOXKeHB! PbIXJIO, 10 THIY Ky0a, U arperaTsl Mex-

* Soyka Forsch, a.d Gebiet. d. Agrikulturphysik; Bd. 8 (1885).
S. I. u. 1.
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Iy coGo¥t yJoxeHb! TakK xke. B sToM ciydae ofias mopo3HOCTb NMOYBBI

52, 36.47,64

P, =47,64- 105

=72,58;

6) cpeiHfs Mo BeiuuuHe oOWIas MOPO3HOCTb, €CJIM MeXaHWUeCKue
BJIeMEeHTH BHYTDH arperaTtoB YJOXKeHbl IJIOTHO 1O THNY ROAeKasjpa,
4 camu arperarbl yJOXKeHb! PhIXJI0 — no THIy Ky6a. Ofmas noposHocTb

[62,36-24,51 = 60,47

Ps=47,64+ 100

B) HHU3Kas NOPO3HOCTb TSXKeJNbIX MOYB, KOTAA H MeXaHHYeCKue 3Jle-
MEHTH BHYTPH arperaToB W CaMH arperatol Mexjay CoOoH YyJOXKeHbl
IJIOTHO — N0 THNY fojeKasnpa. [TopossocTs B 3TOM caydae —

75,49-24,51
o0 =43,01.

Hyxuo ckasatb, 4To ¥ B 3TOM CJydYae IMana3oH CKBaKHOCTEH
AJSl TXKEABX Mo MexaHudecKomy coctaBy mnous ot 43,01% (msoThbie
mouBnl) 10 72,58% (CHJIbHO pBIXJIas MouBa) NMOJYYHJICH BeCbMa NMPaBHO-
NOJOOGHBIM, XOTA CBEXEBCNAaXaHHble CTPYKTYPHBIE NMOYBBHI YaCTO HMEIOT
TI0pO3HOCTb > 72%, a YIJIOTHEeHHble BMBIBAHHEM HJIJIIOBUAJIbHbBIE TOPH-
BOHTH!, HANpHMep TIJIMHHCTOIO TNOJ30J1a, XAPAKTePH3YIOTCA NOPO3HO-
cThio < 40 H jmaxe < 30%.

B Ttabnune 32 npusBonuM ofiylo MOPO3HOCTb YXKe He «HIeasbHBIXY,
a2 eCTeCTBEHHBIX IOYB PA3HOTO THMA.

Pa=24,51 +

Tabaumwa 32

OG6was nopo3HOCTh MOYB PasHoro Tuna, %

JepuoBo-non3onucrag | Cepas necuas raunu- | UepnoaeM o6bikHOBeH- | KaniTanoBas conoHne-

TAXKENOCYFJHHUCTAS, crass 3eMast, CTepHs Hbift CHIPTOBHIA. BaTasd _ IJIMMHCTas
Crepus pxHu. Mockos- | pxu. PAzauckasn Crepusi TWeEHHUH. noyBa. CrepHA mnUle-
<Kast o6mactb, Co06a-| o6sacTb. CTapoXuIO- Kyi#6nimueBckas Hnitkl.  PoctoBckasm
KHHMO—OTHITHOE BO-OTILITHQE 06J1aCTh, TOCEJOK o6aactb, Kousasog
Bopounoscku# 162

ropwaonth, | O0Man | ropusoprs, | 90MA% | popyaopry, | 90MAT | poppaoprm, | 00man

ray6unn, ca |"O°P93- | ryy6uusl, cu | TOPO3-| ryvEupnl, cm | 1OPO3~| pavEupel, cu | IOPO3-
HOCT® HOCTB HOCTB docTh

Ay, 0—18 [48,84 A, 0—20 150,38 | Ay, 0—19 |57,44|A,, 022 |51,55
A, 18—30 |41,05|A,, 20—36 |46,25| A4, 19—38 |55,95|B;, 22—42 |50,57
By, 30—55 |39,67|B,, 36—68 |44,61|B,, 38—62 |55,00| B, 42—58 |46,79
Bs, 55—85 |39,70|B,, 68—90 |44,65|B,, 62—79 |49,07|Cy, 58—98 | 44,12
Bz, 85—150|36,67|C;, 90—150|42,22|C;, 79—-126|41,69|C,, 98—167| 38.55
By, 150—200 | 34,08 | C,, 150—200] 43,70 | Cy, 126—200{ 44,52 | C, 167—200 42,96

Ecnu conocraBuTh npuBeneHnble B Tabauine 32 BeTHIHHLL nopos-
HOCTH C BeJIMYUWHAMH YIeJbHOI'0 Beca CKeJseTa NOYBH B Tabmauue 30,
TO BLIIBUM MeEXKIY ABYMf 3THMH XapaKTepHCTHKAMH MOYBBI BHICOKYIO
cTenedb oOpaTHoOH Koppeasumuu: ueM OoJibllle YAEALHBIM BeC cKejera
TMOUYBLI, TeM HHXe ee MOPO3HOCTb. B To ke BpeMs nabuiofaercsi mps-
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Mas KOppeJALlHA MeXIy Cojiep:XaHHeM B MoYBe ryMyca u ofumie# nopos-
HOCTBIO. B COOTBETCTBHH C 3THM B NAaXOTHOM CJI0E€ XapaKTepH3yeMhiX
MOYB TOPO3HOCTb BO3PACTaeT OT JAEPHOBO-NOJA30HCTOMH NMOUBLI K Cepoi
JecHoH, KalTaHOBOH H HePHO3eMYy.

B npotusne nouB oTMeuaeTcst oJiHa H Ta XKe 3aKOHOMEPHOCTb: YMEeHb-
IeHHe NOPO3HOCTH MOYB B TIyOHHHBIX TOPH30HTaX. 10 CBSI3aHO
C OTCYTCTBHEM HJIH MaJbIM COfiepKaHHEM TyMyca B 3THX TOPH30HTax
H co cnaGodl HX OCTPYKTYPEHHOCTbIO. 3Jiech CKa3blBAaeTCsi TaKxke
MHOTOBEKOBO€ JABJeHHe BePXHHX TOPH30HTOB HAa HHIKHHE M YaCTHUHAS
HX CIIPeCCOBAHHOCTb. 3HAUHTENbHOH NPHYHHOH 3aHHIKEHHON MOPO3HO-
CTH TIYOHHHBIX TOPH3OHTOB SIBJISIETCH MJIIIOBHANBHBIH MpoleCC, B CHIY
KOTOPOTO B 3TH TOPH30HTHI BMBIBAIOTCSl NMPOAYKTHI BHIHOCA H3 TOPH-
30HTOB BHIIeNeXamuX. BMHIThle YacTHLBI, pacnojarasicb B Topax
HHXHHUX TOPH30HTOB, CHHXKAIOT HX NMOPO3HOCTh. UeM CHibHel BbIpaeH
HW/JIIOBHANILHBIA TpollecC, Kak, HamnpuMep, B HEPHOBO-TOJ30JHCTOH
MoYBe, TEM MeHbIle MOPO3HOCTh NMOYBLI B H/JIIOBHAJIBHOM TOPH30HTE.
IMo 3TOoMy npH3HAKY MOXKHO YCTAHOBHTb TODH30HT MAaKCHMaJbHOTO
BMHIBaHHs, TAK KaK HHXKe ero o6BIYHO CKBAXKHOCThL HECKOJBKO BO3pa-
craer (cM., HanpuMep, B Tabi. 32 B cepoil JeCHoil 3eMiie U B UepHO3eMe
rop. C, u B KamrTaHoBoH mouse rop. Cs).

O6imass mopo3HOCTb TNYOGHHHBIX TOPH3OHTOB mouBbl Gojiee HIH
MeHee MOCTOSTHHA, TaK KAk Jaxe npu HaOyXaHHH mouBa He HMeeT Ipo-
CTpaHcTBa AJsl DACHIMpeHHsi. B NOBEPXHOCTHOM Ke TOPH3OHTE OHa
U3MeHsIeTCsT B IOBOJBHO IIHPOKHX HpefesiaX B 3aBHCHMOCTH OT CTeleHH
OCTPYKTYPEHHOCTH, OT 00paGOTKH, OT KyJAbTYPHl, 3aHHMaiomel mnoJe,
HIM OT UEJHHHOH pPACTHTeNbHOCTH, OT CTell€HH CMOYEHHOCTH IIOYBHI
H JUIHTEJIbHOCTH YBJaxHeHUs. Tak, Ha ofHOH UM ToH xe JepHOBO-
NOA30JHCTON TsKeNocy rnuuncToi nouse B CobakuHo - onbiTHOM Moc-
KOBCKOHM 006J1aCTH B OJHO M TO 3Ke BpeMsi HaMH Obla 3aduKCHpOBaHa
o6iiasi nopo3HocTh Ha ray6une 0—10 cu B Jecy cMemanHoM (rop. A4)—
67%, Ha cBexkeBCIaXaHHOM paHHeM napy — 65%, Ha 4YacTo YHaBoO-
KHMBaeMOM ToJie MOJ caXapHo# cBekjod — 58%, Ha CTepHe PxH —
51%, na MHoronerHe#l 3anexu — 49%, Ha MOHOKY/AbTYpe (TpH Toza
oBeC no oBcy)— 45%. :

Pesko BospacTaer MOPO3HOCTL 3HMOH NPH 3aMep3aHHH BJAXKHOM
nouBu (tabn. 33). B stoMm ciayuae Boja, NepeiBuramoomascs B napo-
o6pasnof u xujakod dopMe 13 HHXKHHX TOPH3OHTOB B BeDXHHE, 3aMep-
3aeT 3jleChb, yBeJIHUHBasl CBOi o0beM mpuMepHo Ha 9%. Jlex pacnupaer
CKBaxHHHI, 06pa3yst TPeIlHHB JJisi HOBbIX MOPUMH NOCTYmnaromeH
CHHU3Y BOAb. TakuM myTeM BT OBEeDPXHOCTHOM CJoe mou-
B bl, THe OHa MOXeT CBOGOJHO pacuHpsiTbCc BBepX, NOPO3HOCTb 3a
MOpPO3HBIH mnepuof Bo3pactaer Ha 15—20% k ofbeMy nouBbl, a
BJa¥XHOCTL ee B 1,5—2 pasa mpepbiiiaeT o6IIY10 BJATOEMKOCTb MOYBBI
B TQJIOM COCTOSIHHH (cM. Taba. 33). C 3THM NpPolecCoM CBSI3aHO BPEAO-
HOCHOE sfIBJIeHHe, TaK Ha3blBaeMOe «BbIMMPaHHe O3HMei».

Ha ocuoBanuy o6ieli CKBaXHOCTH MOXKHO CYJMTb O CTENMEHH YIJIOT-
HeHHs! AaXOTHOTO CJosi UM ropusdoHTa (Taba. 34).
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Ta6nuua 33

JiuHaMHKa BAAXKHOCTH, YAENbHOro Beca cKenera H o6uieit MOPO3HOCTH AePHOBO-NMOA3OJHCTOH TSAXKEJNOCYrIHHHCTOH MOYBH
(Cobaxuno-onvimnoe, Mockosckan obaracme. 3aresce muozoremuan)*

Coon Fopson AGC"“&?’;‘[’:"c;}i‘;"g"‘lg’;;e'&";“"" VAeALHBI! BEC CKeseTa NOUBHI Q6was noposnocts, % 06LEMA NMOYBH
et Ll R m | p | Mi—Ms m p | M=o m | p | MM
M@ @ Vaggmg | Y5 M @ | @ [Vmgmg Y% M @ @ Vargmg V%
1927r. Ay — na-
15/VI 25— [30,8 [0,51]1,66 1,33 0,02 | 1,58 48,88/0,82| 1,68
12,5%cm) 4,5 |100,0 2,22 | 97,2 2,18 | 96,9
30/VII1 28,1 |0,311,10 1,23] 0,04 | 3,25 52,75/1,62] 3,07
10,67 |100,0 1,9 |94,9 1,70 | 91,2
10/X1 39,3 1,0 |2,54 1,18/ 0,01 | 0,87 55,66|0,40 0,72
3,82 {100,0 2,50 | 98,8 2,14 .| 96,7
13/XI1I 35,1 [0,45[1,28 1,23/ 0,03 | 2,44 52,86|1,23| 2,33
6,84 |100,0 8,1  [100,0
19928 r.
31/1 50,7+%2,23(4,40 0,89} 0,03 | 3,37 65,69,1,31| 1,99
1,03 | 69,1 2,22 | 97,2 7,11  [100,0
21/11 47,8 |1,72/3,60 0,97/ 0,02 | 2,06 62,80(0,88| 1,40
7/V 35,5 [0,471,32 1,20/ 0,01 | 0,83 53,81(0,46} 0,85
S 1/vIl 31,7 10,401,26 1,16/ 0,01 | 0,86 55,54(0,52! 0,94




9.1

Mpogoaxkenue raGa 33

Conr Fopmson- A6c0n°1/<0)’r::ﬂc;}x:gn;;;:cx?;qsm, Yaeabubil Bec cKeseTa NOYBBI O6wasn nopo3HocTs, % 06beMa MOUEBLI
| Gmiet, on m | p | MMy m p | M—Mg m | p | Mi—Ms
MA@ | @ Veggmy Y% | Y| @ | @ Vimrmg| Y% | M @ @ Vagtmg| V%
1927 r. Ag—
NMox30aH-
16/VI f{;’ﬁ 17,9 |0,37|2,07 1,63 0,01 | 0,61 38,71/0,44| 1,14
27 cm) 3,62 100,0 1,82 93,0 2,01 95,6
31/VIII 16,2 10,29(1,79 1,59 0,02 | 1,26 40,24/0,62] 1,54
11,67 100,0 2,73 90,3 3,18 99,9
11/XI 23,2 10,53(2,28 1,53| 0,01 | 0,65 42,5610,39( 0,92
2,11 96,4 0,45 34,5 0,28 22,6
14/XI1 21,7 10,47)2,17 1,52| 0,02 | 1,32 42,82/0,78! 1,82
3,83 (100,0 0 0 0,20 | 16,0
1928 r.
22/111 19,4 0,381,96 1,52/ 0,02 | 1,32 42,98(0,59| 1,37
8/V 20,7 |0,56|2,71 1,58/ 0,01 | 0,63 40,45|0,44] 1,09
13/VII 19,5 |0,392,20 1,50f 0,02 ; 1,33 43,68/0,87| 1,99

* O6o3HaueHnn B Tabuune: M — cpegHee apudMeTnyeckoe; m—cpeguunasl omnbka; P — Nokasaredn TOYHOCTH HcCJaepoBaHusi; W% — malc

BeposiTnocTH. Cpeaunnasi olKHOKa, Npn AeCATHKPATHON NMOBTOPHOCTH B onmpefencilisix (1) pacCuuTaHa no QopmyJe: m=4 l/

cymmupoBauns; D—oOTKJIOHeNHSA BapnaHra oT M.
** TTopuepkiyThie pUPPH XapaKTEPHIYIOT MEP3JIYIO IOURY.

=D
(n—1)"

3 — 3Hak



Ta6annuna 34

OILCHKB. NOPO3HOCTH HA OCHOBAHHH oﬁmeﬁ CKBAXHOCTH

O6was nopos- O6uiasn nopoa-
pereTangonH nereraunommh| i
nepron_ans e opoanocra " | nmepwox aax | Kauecizensas olenka
A0YB CYraunu- NOYB CyrJHH K~
CTHIX H TJan- CThIX H TIJn-
HHCTHIX, % HHCTBIX, 9
55—65 Kyabtyphbifi naxorumit | [Toposnocts
CJIOH — OT/NYHAA arperara
Caoie 70 [Mousa BcnymeHa—u3-| Ceowe 50 | Hauayumas
GLITOUHO mOpHCTas 45—50 Xopouas
50—55 Y noBneTBOpHTENbHAS 40—45 Y 1oBIeTBOpPHTEIbHAS
ISt TAXOTHOTO CJIOs <40 Hey noBnetsopuTebpHasn
<50 Heynoenetsopurtensuas < 30 BecbMa mJoxas
KJst MAXOTHOrO CJOSt Cy-
FAHHHCTHIX H TJIHHHCTBIX
ouB
25—40 XapakTepHa Aaf YILIOT-
HEHHbIX  HAMOBHAJIbHBIX
TOPH3OHTOB — UPE3MEPHO
HH3Kas

ITprnmeuasnne. OGuwan nOPo3HOCTb KyAbTYpPHOH NMecyanoll noussl —45—50%.

AHO®PEPEHIIHAJIBHASA MOPO3HOCTb NMOYBLI

Beitie Mbt roBopustu 06 o6imiell MOPO3HOCTH MOYBH, H, KAK SBCTBYET
M3 NPUBEJICHHBIX MPHUMEPOB, 3HAYEHHE €e JJIs1 OLleHKH CBOHCTB I0YBbI
Beauko. Ho Besb 0po3 ONHOU H_TOH K€ BeJHYHHBI
MOKeT CKJaJbBaTbes U3 MOP CAMbIX DassiHYHBIX pa3MepoB_H_(OpMBIL.

TIOYBaX €CTb TPEIUHE!, KPYITHbIC OPbl 3EMAEPOEB, XOAbI UCTAEBITHX
KopHeH (HeHJpUHBI), €CTb MOPHl CPENHHE [0 BEJHYHUHE, H3MEpsieMbie
MHJIJIHMETPAMH, H €CThb TOHKHE IOPbl, MUKPONOpPHI JHAMETPOM B He-
CKOJIBKO MHKPOH HJIH JaXe MU/UIUMHKDPOH. QueBHAHO, YTO OT pasme-
poB u dopMbl nop OYAYT B CHAbHeHIIeH CTENEHH 34BHCETHb BOJHbBIE,
BO3JYLIHEIE, TelsoBble M OHoMOrHYecKHe CBoHCTBA MouBhl. IloaToMy
H3JlaBHA B TMOYBOBEJEHHH JeJaluch MOMBTKH pPacKiaacCuHIMpoOBaTh
MOYBEHHbIE IMOPBI MO HX BEAWYHMHE H 1o cBoiictBaM. Eme B 1864 r.
B kuure «Pusnka nousbl» («Die Physik des Bodenss) Ilymaxep npexn-
JIOXKHA JAeAHTh TOYBEHHYIO MOPO3HOCTh Ha oOULyI0, KAaNWIISPHYIO
u Hekanuwwispuyw. Iloa obmell nmopo3HOCTBIO IIOHMMAJNACh COBOKYII-
HOCTb B NIOYBE BCEX 10D, BLIPAIKEHHDBIX B 0OBEMHBIX MPOIEHTaX K 00beMy
TiouBbl. K Kanuwi/isipHbIM I0PaM OTHOCH/JACH OOBEM NOp, B KOTOPOM
3aJiepXKHUBAeTCsl BoJa Mocje U3OBITOYHOTO YBAAXKHEHHS [MOYBH M CTe-
KaHus U3 Hee CBOOGOJHOH IPaBUTALIMOHHOH BOABI, HWJIH HOPH [OYBHI,
3anosingeMble BoOfO# IO KaNMAASpaM OPH CONPUKOCHOBEHHH MOYBHI
€ 3epKasioM nojnupatoumied ee BoAbl. Hakonell, HeKanu/isipHbie MOPb
M3MepsIOTCS Pa3sHOCTBIO MEXJAY TOPOSHOCTbIO oOmieHd M KalHiispHOH.
B uenepeyBnaxuedHo#l NoYBe OHH 3aHATHl OOBIYHO BO3JLYXOM.
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Kounennusi IlymMaxepa o knaccupuxauuu nop 6bliia BOCIPHUHATa
MHOTHMH HCCJe[oBaTeNsiMi M 4epe3 paborol I. Buruepa u A. I'. Ho-
peHKO NPOYHO BOLLIA B,IOYBEHHYIO H arPOHOMHYECKYIO JIHTEPaTypy.
B caMmble TIOCJeHHE TOJbl €I MOJb3yeTcsl H3BeCTHBIH (PU3HK MOYBb
CIUA Besep (Baver L. D., 1948—1955).

B 1930 r. ®areaep (Vageler P.), B 1931 r. Cekepa (Sekera F.)
u B 1934 r. Kauunckuil pasBunu NoHsiTie OO0 AKTHBHBIX H HEaKTHB-
HbIX Mopax B nouse. Takoe jesleHHe NMOCTPOEHO HA PasNHYHBIX KATero-
pusix nouBeHHOH Baard. Knaccudukaumio GopM Bofbl B MOYBE Mbl
naem B VII rnase. 3fech e JHuIb KPaTKO OTMETHM, YTO B IOYBE €CTh
Bofia cBoOofHas ~— I'pAaBUTALHOHHAs, MNEPEABUTalOmAsiCs IOJ BiHs-
HHEM CHJIBl TSXKeCTH, €CThb BOAAa KaNwispHasi, NEePelBUTaomancs Mnox
BAHSHYEM MEHHCKOBBIX CHJI U OTYACTH CHJIbl THMKECTH, H, HAKOHeIl,
ecTh Bojia, ajcoOpOHpoOBaHHAs NOYBOH B CHJIY ee MOBEpXHOCTHOH 3Hep-
rud. OTa NocielHsist KaTeropusi BOAbl YIepIKHBAETCs MOYBOH C CHJIOH
MHOTHX JCCSITKOB, COTEH M ThICA4 aTMocPep. OHA MasonoiBHiKHA
W WM COBCEM HEJOCTYIHA paCleHdsiM, MJH B HEKOTOpOH cBoell yacTu
JROCTYNIHA MM, HO BOCNPHHUMAETCs Me[JieHHO M C OGoJibllioH 3aTpaToil
PACTEHHSIMH 3HEPTHH.

K_ aKTHBHBIM _11ODAM OTHOCAT mopbl Oosiee KPYNHBIX pa3Mepos,
u3MepsieMble J[eCATKAMH MHKPOH, MUJ/UIMMETPAMH H CAHTHMETPAMH.
B nux pasMemaloTcsl KanuaJsipHas W I'DaBHTAllHOHHAs BOJA, BO3AYX
1 JKHBOE HACeJCHHE MOYBHL.

Ilopsl HeaKTHBHBIE MJHM HEaKTHBHasd 4YaCThb KDYyNHBIX MOP — 3TO
o6beMbl B HOpaxX, BHIIOJHEHHble CBSI3aHHOH BOJOH, aicopOHpOBaHHOH
nouBoii. CxemMa «aKTHBHEIX» H «HEAKTHBHBIX» NOP DPa3jiH4YHOH KATero-
puH TpejicTaB/ieHa Ha pucyHke 41.

UTo6bl OTTEHHTb 3HAUMMOCTb [i€JIeHHsl NOp MOYBbl HA AKTHBHLIE
¥ HEAKTHBHBIE, yKaxXeM, HalpUMep, YTO KOPHEBHIE BOJOCKH pacTeHHH
He mnpoHuKaioT B nopbl < 10 mx, a nopu < 3 mKk JenaloTcss Heno-
CTYNHbIMH Y€ H JJIsi MUKPOOPIaHH3MOB.

C 1936 r. 3HauuTesibHOE BHUMAHHE B TIOYBCHHOH JUTepaType yjue-
JisieTCsi TIOPO3HOCTH mnouBeHHbix arperatoB (Ilurynesckuit, TionuH
u Cknsp, PooxkoB, KaunmHckuit, Hdapacenusi, Ilosnbekuit u gp.).

IMousiTie 06 aKTHBHBIX TIOPax K CBEJeHHs O TIOPO3HOCTH arperaToB
pacilupu/id H YrAyOUIH ydyeHHe O CKBAXXHOCTH [OYBbI.

Puyapac (Richard L. A., 1928), Kun (Keen B. A., 1931) u
A. T. Hospenko (1940) BeicTynuin ¢ HHTEPEeCHBIM NpefioxenneM Jud-
(epeHIUPOBATb TOYBEHHYIO MOPO3HOCTb HA OCHOBE OTCACHIBAHHS M3
MO4YBbI BOJBI MNPH ONpelesieHHOM BaKyyMe H TOCJIEeAyIOIEero pacyera
3(¢eKTUBHOTO auaMeTpa MNOUYBEHHBIX nop no ¢opmynae KopeHa (Ju-
rin, 1718) unu no ypaeHeduio Bexronbma (1907, 1908) *.

TNosicusieM npouece pacyera. Ilo dopmyne JKiopeda BoicoTa noxgbema
BOfb! B THAPOQHIbHBLIX Kanuiisipax BbIpaxaeTcs (GOpMyJioH

24
* CMm. pasbop 3tHXx ¢opmya B raase | «PHspra nousbi», wacts I,
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rie H — BbicOTa MOJHATHA XHIAKOCTH B KaNuIspe;
2A — kanunnspHasl NOCTOSIHHAs XKHAKOCTH;
r — pajguyc Kanumaispa,
gd — Bec epuHANB 00beMa )KHlIKOCTH (IIOTHOCTb  KHKOCTH).
Hs dopmynnr (36) caepyet:

24

f='1jl,—§a.

(37)

3necb gd paBHseTcsd Becy eJMHHLIL oObeMa Hallledl XHAKOCTH,
KOTODbIil MEHAETCA B 3aBHCHMOCTH OT TeMnepaTypsl, KaK U KamnuJuisap-

80800000000000000000/ =

A

Puc. 41. ITopu B nouBe «aKTHBHHIE» W 3aHsATHe CBA3aHHOH BOXoOM:

A — aKTHBHas NOPO3HOCTb; O ~ obmasn 1OPo3noCcTb; N H M — UHCJIO CNT0€B NPOuU-

HOCBA32HHON, CTPOTrO OPHEHTHPOBAHHOW BOAL; P — uHCIO CJIOEB PHIXJOCBA3aH~

HOH, cjaab0 OpPHEHTHPOBAHMON BOAH; 4 — TBepaas ¢da3a IOuUBH; & — CBSI3aHHaR
noyso# Boma

Hasl NocTO%HHAA (B HalleM ciiyyae — BoJbl). Besnuunbl 7, A u H pon-
XKHbl ObiTb BhIpaxKeHbl B OJMHAKOBbIX €IMHMIAX, HallpUMep B MM.
B takom ciyyae s ¢ = 20° C BenuuiHa r GyAeT ONpeReisiThCs Bbipa-
KeHHeM:

14,8420 14,8673, _ 29,7346
= H0,90835 ~  H 44=—pg
HIH, OKpYIJ/isid,
30
2r = ma, (38)

14,8420— xanunsispHasi nocrosinHas Bojnl; 0,998235— nioTHOCTL BofIBI
npu t = 20° C.

BricoTa nogbema Boibl B Kanuisipe H xapakTepusyer Cuiy HaTs-
XKeHHsi MeHHCKa Ha IOBEPXHOCTH KalWisipa HJAM OTpHLATeJbHOEe
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HapJieHwe HENOCPEACTBeHHO nof HuM. OueBHAHO, BORY H3 Kalluispa
MOXHO OTCOCaTh, €CJId IPOTHBONOCTaBUTh CHJIE MEHHCKa paBHYIO,
HO MPOTHBONOJIOKHO HanpaBJjieHHYyo cuiy. TakMM obpa3oM, no AaH-
HOH KoHuenuuu Puvapica W ApyruX, NpPeANosiaTaercsi, 4TO €CJH Mbl
6yaeM OTCacbiBaTb BOAY H3 IOYBHI NOJ BaKyyMoM, To OyZeT u3Bje-
KaTbCsl BOJA MMEHHO M3 TeX Kanu//isgpoB, NOA MEHHCKaMHd KOTOpPbIX
PasBUBaeTCs TaKoe XKe OTPHUATENbHOEe NABJeHHE.

HaBnenne B 1 amm COOTBETCTBYeT NaBJ/ieHHIO CTO/102 BOMbI BHICOTOIO
8 10 »n. CaenoBaTenbHO, NMOMHHIA BaKyyM MOJ MEHHCKOM KaNWwlispa

Puc. 42. Bakyym-
Kalunaspumerp
0. B. Ianosao-
Boil AnA onpenene-
HAS  Iupdepenyn-
POBAHHOH  mOpo3-
HOCTH NOYB

TeoperdyecKn JHoJKeH Obl1 Obl oOecreUdTh BbICOTY MNOABEMA BOMB
B kamuasaspe Ha 10 u; aaBnenue B 0,5 amu — noavem Ha 5 M u T. L.
Ilpennonaraercs, 4To, OTCachBasg BoAy nok BakyymoMm B 10, 20,30 cu
H T. 1. BOIHOrO CT0/16a, Ml OyieM NOIy4YaTbh MOPIHU BOMbI (TO XXe 06beM
1iop) B cx® U3 KanmuisipoB, crnocoOHBIX MOAHATb BOAY 10 Bbicotr 10, 20,
30 cm u 1. n. A orciola no BbilllenpuBeieHHOH (opmyne (38) nerko
nepedTH K JAMaMeTPy KanMLIsipOB, H3 KOTOPHIX OTCACHIBA€TCH BOJA
npy 3ajaHHOM BakyyMe. BakKyyM MOXKHO BblpaXaTb H B JaBlieHHH
pTyTHOTO CTOJGa.

[nst 03HaueHHOH onepalyd CKOHCTPYHPOBAaHO HECKOMBLKO mpu6o-
poB — BakyyM-Kanuaiasipumerpos: ®umepa (1918), Hosipenko (1940),
[HanosasnoBoét (1958) u np. Ha pucynke 42 nokasaH BaKyyM-Kamu.i-
asipumerp ‘O. B. IlanoBanosoii. IIpuGop Bk/OYaeT B cebs caeaymomye
yacTH: DIOXHEPOBCKHE BOPOHKH C BJIOXKEHHBIMH B HHX TOHKONOpH-
CThiMH MeMOpaHaMH (GaKTepHOIOrHYECKUMH yabTpaduibTpamu). Bopon-
Kd COeMHEeHbI C TUTPOBAJIbHbIMU OlopeTKamu I, 2, 3, B KOTOpbIE MOCTY-
f1a€T PacTBOP, OTKaYWBaeMblH H3 OYBbI, H C BAKYYM-CHCTEMOH: BAKY yM-
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cocys 4, pTYTHbIH MaHOMeTp O, Hacoc 7. Mexny BaKyyM-COCynom
¥ HACOCOM IOMELleH TPEXXOJOBOH KpaH 6, NO3BOMSAIOMMH BKJIIOYATD.
BAKYYM-CUCTEMY HJIH COEIHHATb ee € atmocdepoil.

UcnbityeMele o6pasipl MOYBHL IPH 33aJaHHOM YBJAXKHEHHH 3arpy-
)aloTcsl B DIoXHepoBcKHe BOPOHKH, KOTOpbIe ISl NpPEJOXPaHEHHS OT
HOTepH BOAbL HA HCNApeHHe 3aKPbIBAIOTCA CHENHasbHBIMA KPbIIKaMH..
Ilpu6op npucnocobneH st paboThl KaK € HACHIIHBIM MaTepHAIOM,
TaK U C 00pa3laMu MOYBbI, B3ATHIMHA OYypoM B HeHAPYLICHHOM CJIOXKe-
Huu *. JInsg XapaKTepUCTHKH MOJyYaeMBIX C IOMOLIbIO 3TOro npubopa
BequunH npuBenem Tabmuny 35 u3 paboret O. B. Illanosanooii.

Ta6auma 35

JluaMeTp noYBeHHbIX WOP, HAMAEHHLIA MyTEM OTCACHLIBAHHS
BOAB H3 MOYBBI NOA Pa3JHYHLIM BAKyyMOM *

Pa3apsixenHe O6bem nop (BOAOOTAAYH)
DKBHRBAJEHTHBIH}
B JION5X B #M pTyTHOro | AHAMETD mOp, B M3 B OGBEMHBIX
amm croaba ME NpouEeHTaxX
0,05 38 > 60 2,1 2,1
0,10 76 60—30 3,9 3,9
0,30 228 30—10 8,9 8,9
0,95 722 10—3 11,5 11,5
<3 18,2 18,2

* O6bem nop ¢ d>>60 mx caepyeT YBEJHUHTH Ha O6beM NOP a3palinH, KOTOPbie NPH KalHJ-
JISIpHOM HACBIIEHHH MOYBBLI He 3aNOJHSIOTCS BOJAOH.

IIpuMevganune, OO6bEM nOp ANaMETPOM <3 MK HallzeH 10 COAEPXKAHHIO BOAM E NoOYRe
nocne OTCACHIBAHHSI €€ H3 KanHJAJSIPOB ¢ AHaMeTpoM > 3 MK. VYuer 37of (nocxaepuefl) nop-
LHH BOJABI IIPON3ROJHTCH METOAOM cYWIKH nousa npu ¢ 105° C. IlouBa aBTOPOM SKCNEPHMEHTa
HA3BaHA «CYTJHHKOM»,

Juamerpsl nop B Tabnuile 0603HaYeHH KaK 3 P Q€ KT U BHH €.
3llech UMeeM aHaJIor ¢ MOHATHEM 00 hQeKTHBHOM pajuyce U AHAMeTpe
MeXaHHYeCKHX JIOYBEHHHIX 3JIEMEHTOB, KOTOpOe pa3BuTo B LiaBe II1.
ITon >¢QeKTHBHBIM KHaMeTPOM KANMWAsipa MOHUMAETCsl TaKoH jua-
MeTp, NpH KOTOPOM BOOGpaxKaeMble HUIHHAPHYECKHe KaNUAAAphl, aHa-
JIOTHUHBIE TI0 XMMHYeCKOMY ¥ MHHEpPAJOTHYeCKOMYy COCTABY C HCIbI-
TyeMOH mno4Bo#, obecneunsin Obl TaKHe K€ KanuwUISIpHBIE CBOICTBa
B HeH, KakuMu 06JajiaeT no4Ba NnpH (GaKTHYECKOM ee CJIOKEeHHH.

Hsnoxennrli Meton onpefefennsi 3(deKTHBHBIX JHAMETPOB M0Y-
BEHHBIX MOP HHTEPeCeH [0 3aMbICJIy M MO pe3yJbTaTaM OIpelc/eHds.
On, HeCOMHEHHO, HaeT J0GAaBOYHYIO KAaUeCTBEHHYIO XAPaKTepPHCTHKY
noposHocTd noysB. OfHAKO caMoe NpeACTABJIEHHE O TOM, YTO B JaH-

* TexudKy paGoTel C 3THM HHTEpPECHBIM NpPHOODOM CM. B pYKOBOACTBE
C. B. Acranosa. «MennopaTiproe nousosefienner, 1958, crp. 91.
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HOM CjyYyae Mbl OnpejelsieM A HaMeTp b 1 OpP, HeBepuo. Benpb
B CMOUEHHOH 110YBe B KPYIHBIX NopaX, a TeM 0ojnee B Kamuasisipax,
KpoMe TPaBHTALIMOHHOH W KaNu/JAsipHOH BOJABI, B INPHCTEHHOM CJiO€
BCerja IPUCYTCTBYeT U BoJa, ajAcopOUHpOBaHHASY M0Y-
BOH B CHJIy NOBEPXHOCTHOH 3HEPTHH [OYBbI. JTa BOJA YJepKHUBAETCH
MOYBOH € CHJIOH, 3HAUHTENIbHO INpeBbIIAIOMEd JaBjicHue B 1 amu,
.a MOTOMY OHA He MoxKeT ObITb BbljesieHa U3 ITOYBHI [IPH BaKyyMe B Ipe-
Jenax | amm. Ins ypanenuas 3To# gopmbl BOAbI M3 NOYBbI Tpebyercst
npuMensitb cyliky npu 105° C unm npeccoBaHue MOYBBHI NOJ JAaBJie-
HUEM B JAeCATKH, COTHH U Thicgdu atMochep. Takum o6pasoM, B Bbilie
ONHCAaHHOM METOJAEe OmpeJe/eHAs BEMHYUHbl MOYBEHHBIX IIOp olpene-
nsiercss 3hdeKTUBHLIH [HaMETP He BCEro NonepeyHuKa NOPH, a JHIb
aKTHBHOTO e¢ MPOCBeTa, 3a BhideToM U3 3PPEKTHBHOIO JHaMeTpa [Ophl
TOJMIIMHLL JABOHHOrO cjiosg aacopGupoBaHHOH Bojpi. Ilpu atom eciu
1OpPbl CTOJMb TOHKH, YTQ OHH CILIGUIb BHIIOJHEHB aACOPOHPOBaHHOL
Bolo# (cM. Ha puc. 41 ABe mnopwl CieBa), TO KalWuisgpHas BoAa B
HUX (QU3HYECKH HE MOXKeT MPHUCYTCTBOBATb, M JHAMETP TAKHUX MOP
M0 METOAY OTCAChiBAaHHUS BOAbL I10Ji BAKYYMOM HHKaK He MOMXKeT ObiTb
yureH. UeM Jerde moysa no MeXaHHYeCKOMY COCTaBY, yeM cnabell ee
‘agcopOuuonHasi CrHOCOGHOCTb, TeM OoMbIIYI0 49acTb BOAbI M3 KallWJji-
JSIPOB MOXKHO OTCOCATb HOJA BaKyyMOM H TeM, CeJOoBaTeslbHO, OnuKe
3(peKTHBHBIN AHaMETP aKTHBHOTO POCBETa OPHI 6Y AT COOTBETCTBOBATD
abdekTHBHOMY AHAMETPY BCero nomnepeunrka nopbl. Haobopor, B Tsxe-
JIbIX 110 MeXaHHYeCKOMY COCTaBY MOYBaX, B TOHKHX KalHAnspax pas-
HHIA MEXKIY 3THMH JByMsl BeldYHHaMH OyJerT HapacTaTb M, HaKOHeL,
B HEAKTHUBHbIX MOpaX KalW/isPHOH BOJAbI BOBCe He OYJeT.

ITo uanoxenHo#i npuunHe cymma o6beMa MOP, HAHJIECHHBIX METOXOM
OTCAChIBaHHS BOJbI M3 MOYBbHI MO [IPOTPECCHBHO BO3PACTAIOMIMM BaKy-
YMOM, BCerjia MeHbllle HCTHHHOTO 00beMa CKBaxKHH B MOYBe [axe LJist
06pasioB N0YBbl, JULIEHHBIX KPYMHBIX HEKANHJISPHBIX CKBAaXKHH. JTO
OT/IMYMEe HCTHHHBIX Pa3MepOB MOp OT HaHJCHHBIX METOAOM OTCACHIBA-
HHA XOpOLIO BBIAABJAAETCS H B NpUBefeHHOH Tabnuue us paGoThl
O. B. UlanoranoBoii.

3xech Bce OWMOKHM OpU onpefeiennd o0beMa MOP METOAOM OTCA-
CLIBAHMSI BOJB MOJ BAaKYYMOM monald B 00beM MOP € [HaMeTPOM
< 3 MK, T. e. ye B 061aCTb 110D aficOPOUHOHHBIX SBACHUH. ITOT 06beM
HalJieH He METOIOM OTCACHIBAHHSA, 4 [0 COAEPIKAHHIO BOJbI, yUTEeHHOH
nyreM cyuku noyssl mpu ¢ 105° C. O. B. lllanoBanosa aHanianpoBana
CYIIMHOK ¢ o6beMubiM Becom 1,4 2/cm®. Eciam npuHATb s 3TOroO
CYIIMHKA MaKCHMaJibHYI0 THIPOCKONMYHOCTb 3a 8%, TO 00beM B HeM
IPOYHO U PhIXJIO CBA3aHHOH BOADI, iaXKe NPU ydeTe CpefHeH NIOTHOCTH
ee B 1,4, oxkaxercs okoso 12%— 310 66Jbliias 4aCTb TOTO 0OObeMa
nop, KOTOPbIH aBTOPOM 3KCIEepUMeHTa OLIMOOUHO OTHECEH JMulIb K Ka-
NuAAsIpaM C AHAMETPOM < 3 MK.

B 3aknioueHde oumeHKH pa3bupaeMoro MeTOfa €lle pas 3aMeTHM,
4TO HE QTBOAHM €r0o, HO KOHCTATHPYeM, 4TO MO JAHHOMY METOAY OIpe-
Jensiercsl He GhdeKTHBHBIA AHaMeTp, a 3(pGdEeKTHBHBIH AHaMeTp aKTHB-
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"HOTO MpOCBEeTa KaNMWUISPHBIX NOp (CM. pHC. 41— cxeMa CKBaXKHHEI

cnpasa).
loBopsi 0 meTomax KaueCTBEeHHOH OLEHKH nop B MOYBE, CIeAyeT
ynomsinyTh eme o nonbitke ®. E. Konscesa u A. U . Aranopa onpefe-

JuTbh AuddepeHIHalbHyl0 NOPO3SHOCTb TMOYBBI, HCNOJAb3YsS METOJ
Bechhold’a — Carplus’a B paspabotke Erbe (1933). Meton ocHOBaH
Ha IMPHUHIOHIE BHTECHEHHS H3 TOYBBl OJHOM KHUAKOCTH, 3amOJIHSIOMEH
TIOpHl, JAPYTroH KUAKOCTBIO, HE CMEIUHBAIOMEHCS ¢ MepBod (Hanmpumep,
Bojia — Gen3os). Bropas XHAKOCTb NPOTOHAETCS CKBO3b [OYBY IOJ
_[POTPeCcCHBHO BO3pacTalomuM fAaBneHueM: Py, P, P; u 1. 1. Ilpu
BCSIKOM MHTepBaJie AaBJieHUS IOTOK BTOPOH XHUJKOCTH Yepe3 MOoYBY
JIOBOJUTCA [0 MOCTOSHHOH BenwyuHsl. Ilonyuaercs «kpuBas mnotoka
Mo JABJEHHIO», OT KOTOPOH nepexolAT K «KPHBOH NOTOKAa MO LIHPHHE
nop». BplleHa3BaHHble aABTOPHI, MPOBEpHBIIHE MeTOJ B OTHOLIEHHH
1ecKa, Ioj30/a M 4YepHo3eMa, MPUIIH K BHIBOAY, YTO BBICOKHE AaB-
JIeHH S, MpUMEHsiEMble B O3HAYEHHOM MeToJie, NPHUBOAAT K AeopManun
KanulAsPHOA CHCTEMbl NIOYBHI, K [epeyNnakoBKe ee MeXaHHYeCKHX
3JIEMEHTOB M arperaToB. B cuily 3TOro naMuHApHBIH NOTOK KHAKOCTH
TIePeXOAUT B TYpOyIeHTHBIH U NepecTaeT NONYHHATbCA 3aKoHy Hagen —
Poiseuille, nostoMy metoi K noyBaM He NPUMEHHM.

Tax Kak jpuddepenunalus noposHOCTH IOYBbI JHLIbL HA Tpu Kare-
TOpUU — OOILYI0, «KANWISAPHYIO» H «HEKANWIASPHYIO™— B HACTOS-
ilee BpeMs He YJIOBJIETBOPSET NOYBOBEJIOB U arPOHOMOB H B  JABYX
NIOC/IeHUX TIOHATUAX SIBASETCH HETOYHOH WJH JaxKe HeBepHOH, Obln
npejioxkeH Gosee JeTaJbHBIA NOAXOA K AupdepeHIAPOBAHHIO NOUBEH-
Hoix nop (Kauunckuit, 1947).

Boigensiembie KauuHCKHM KaTerOpHM IOYBEHHbIX MOp TAKOBHI:

a) nopo3HocTb o6uias (Posy), onpenenseMas no ¢opmyae (32):

d—dy d

Pogu = - 100%,

rie d — y[enbHbll Bec TBepHoi (as3bl MOUBHI;

d, — yneibHbI# BeC CKeJieTa MOYBLI;

6) noposHoCTh OTAENbHBIX arperatoB (Pg.,). Ee Mbl onpepensiem
TYTeM KHNSYEHHS arperaToB B napaduHe. DTUM JOCTHTAETCH yRaneuue
U3 arperata Bosjyxa u Qukcanusi GopMbl U o0beMa arperaTa TOHYA-
el naeHKOH napaduHa npH ocTyxuBaHuu ero. O6beM 3aduKCHPO-
'BAHHOTO arperata HaXoJuM NyTeM B3BELIWBAHHSA €70 B 3THJIOBOM CHHpPTE.
Pacuer noposuocty arperata Besercs no ¢opmyie

Pazp=<1 —7’;-)-100%,

Te Pg,, — noposuocTh arperata B % oT ero ob6neMa;
p — Bec alCOJIOTHO CYXOro arperaTta /MW arperatoB B 2;
U — 00BbeM arperaTa HJiM CyMMbl arperaTos B cm?;
d — ynenbHbl#l Bec TBepAOH (aspl MOYBHI,
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B) NMOpO3HOCTh arperaTHaf cymmapHasi (Pgq.), onmpelensiemas mo

tdopmyae
. 100—) o,
Prae = afoo—a Loy, (39)

rle @ — HOPO3HOCTL arperara;
b — ofimasi MOPO3HOCTb MOYBHI;
I) NOpo3HOCTb MexarperaTHas (P,i.qep):

PM-azp = (Poﬁw_PZGZ) % **; (40)

1) 06beM [OPOBOIO INPOCTPAHCTBA, 3aHUMAeMBIHl NPOYHOCBSI3aH-
HOH BoRo# (P,,):
szz(WMg%'dv: 1,50)%, (41)

rie W — MakcuMaJbHasi THIPOCKOMHYHOCTE B BECOBHIX %
d, — yAeNbHHIH BeC CKejieTa [OYBHI;
1,50 — mJIOTHOCTH MaKCHMAJibHOH FHTPOCKONUYECKOH BOJHI;
¢) o6beM MNOPOBOIO [POCTPAHCTBA, 3aHATOLO PHIXJAOCBA3aHHOLR
Bofo#l (Ppec.s):
PI’. c. 6. = (OvSWMZ 'dv . 1a25)%, (42)

* Buison gopmynnsr ans onpexenedust Py, .. TlycTh noposHOCTb OTAENBHBIX
arperatoB paBHa a%; TmoOposHocTb obwas pasna b%. Ilpuuumas: ofbem Beex
arperatoB B nouse = xY%, MOXEM HanucaTb ypaBHEHHE:

ax
HJH
ax
x_—ﬁ()_— 100—b;

pewaeM ypaBHEHHE M X, MOJYYHM:
x_(lOO—b) 100

—_———a———

100—a
oTcioa INOPO3HOCTh CyMMapHas arperaTtnas

_ax _ (100—b) 100a__ a (100—0)
Zaz™ 100 ~ (100—a) 100~ 100—a

** B pesunubiX NOYBAX U B NOYBE, KYJAbTYPHO 06paboTanioil, Kak Nokasano
T1. M. AugpuanoBsiM H B JabopaTopHs nousennoro uuctutyra AH CCCP
M. H. ITosxbcKuM, NOPO3HOCTb arperaToB > 5 MM HaMensiercst cnabo. Tloposnocts
arperatoB < 5 MM, KaK 3TO MHICHHTCS TEOPETHYECKH H J0Ka3aHO 3KCHepHMeH-
taxbHo M. H. ITosbckum, Tem Menblie, yeM arperart 6JHKe NOAXOAHT K MepBHY-
soMy. IlepBHuHHeE arperaThl HMEIOT pa3JHYHYIO INOPO3HOCTh B 3aBHCHMOCTH
OT THNA YKJaJKH B HHX MeXaHHYeCKHX 3JIeMEHTOB Nousnl. KpaHHHMH no nmopos-
HOCTH OYAyT NepBHYHHE arperarthl, NOCTPOEHHHE NO THNY Kyba (IOpO3HOCTR
oxono 47—50% H auwmp U3peiKa BeIUe 3TOH BeJHYHHB) U IO THOY n0jeKasapa
{nopo3nocTb 0Koao 25%). B ocranbinix nepBHYHEIX arperatax IOpOSHOCTb 6yaeT
Koaebatbest oT 25 10 509%, npUueM Ha pasMepax NOPO3HOCTH arperarToB, KaK H N0Y-
BBl B L€JIOM, CKa3HBAIOTCA NPOLECCH — 3JI0BHAJAbHBIH U HJJMIOBHAJbHbIH,

B necyannX GecCTpyKTYPHHIX MOYBAaX MOPO3HOCTb arperaTHyl H Mexarpe-
raTuyio ONpeRelsATb M BHYHCAATL He CAeAyeT.

P %. (39}
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rie 1,25 — nOTHOCTH MNJIEHOYHOH BOABI; OCTajibHble O003HAUEHHAS
NpexHue;
) 00BEeM [OPOBOTO NPOCTPAHCTBA, 3aHATHIH KaNWIIAPHOH BOJOH
(P Kan):
Pran=(Woowy— 1,5W. 2.)-d,%, (43}

rae Wy — oOmas («roJieBasi») B1aroeMKOCTb MOUBB! NIPH TOJIHBE MOYBLE
BOJOI0 CBEPXy B BecoBhX %;
1,5 W,., — Bnara 3aBsjaHus pacTenuidl B BecoBbiX %;
d, — yIeJNbHbIH BeC CKesjera [MOYBHI;
3) o6veM mop, 3aHATHIX BOJOH (BCAKOH) (P):

Py=(Pran-+Pu. o.+Pp.c.0)%, . (44)
1) 06beM nop, 3aHATHIX BO3AYXOM (Pgp):
Paap =(P06u4_Pw)%- (45)

IlpuBepenublil MOPAAOK BHIUHCICHHS NOPO3HOCTH arperaTHoM U Mex-
arperaTHOH TNPHMEHHM K IleJIHHAM M CTapbiM 3ajieXaM, B OTHOLLEHHH
KOTOPBIX MOXKHO TpPeAnoJOXKHTb, YTO arperaTthl CBOHCTBEHHOH MM
CTPYKTY PHI, TepeMexasnch ¢ MexarperaTHo# Nopo3HOCTBIO, COCTaBJISAIOT
Becb o0beM nouBel. Ha nouBax, B Kakoii-To Mepe pacClbUIeHHbIX, BbIUM-
cJleHHe 3THX XapaKTepHCTHK HECKOJIbKO OCJNOXKHsercs. B 3ToM nocnen-
HeM cjydae 1Jif HaxOwKJeHHs arperaTHoOH NMOPO3HOCTH MOUYBbI, HAPALY
€ TIOPO3HOCTBIO arperata HeoOXOAMMO 3HaTb JOJI0, KOTOPYIO BCe arpe-
raThl 110 COBOKYITHOCTH COCTaBJSIOT 10 00beMy B OTHOUIEHHH NAaXOTHOTO
cJ1o4.

IMycts B naxorHoM cioe Pygy = 60%; nopo3nocTb OTAEBHBIX
arperaToB paBHa 55%; nons arperatoB nmo o0beMy B NMaXOTHOM CJoe
cocraBnser 80%. Torna arperaruas noposnocrts P, paBua 55 X 0,8 =
= 44%, a noposHocTh Mexarperatnas P, ;,, = 60—44 = 16% *.

M3 Bcero BbIEH3710KEHHOTO fICHO, 4TO 0OBeM Mop, 3aHATHIX BCel
COBOKYNHOCTBIO BOJABI [PH MaKCHMalbHOM HACHIIIEHHH €10 IIOYBbE
U cBOGOAHOM IpaBHTALLMOHHOM OTTOKE, HeJb3fl Ha3bBATh MO-CTAPOMY —
KanuaJaspHOA MOPO3HOCTBIO, TaK KakK B 3TOT o6beM BXOAAT W TOPLE
CBsi3aHHOW BOJBI, HHBIE 10 MPHPOJE, HEXKEeNH KanH/jsfpHbE.

* Jlomo arperaToB B NpouEHTaX o6beMa NMAaXOTHOTO CJOSI HJIM TOPU3OHTA,
COflepIKaIero NblJb, HAXOAT CAefYIOmHUM 06pa3oM: 6ypoM AJs B3sITHS 06pasLoB
C HeHapylleHHOH CTPYKTypoH BHIGHPAIOT M3 COOTBETCTBYIOLLErO CJOSI ONpefe-
JeHHHIH 06BeM NOUBH, cKaxeM, 200 cu®. Onpenensiior ee BJaXKHOCTb ¥ YAEJbHLIH
Bec ckeJera (dp). IlouBy pasMmemjalor Ha crekJe, KJeeHKe HJH IVSHIEBUTOH
6ymare. Bpyunylo orcrpansior GoJee KpynHHe arperatn. OcTaBUIylOCcs KPYNKY
C NBLIbIO THIATEJNLHO TePEHOCAT Ha cuTo ¢ oTBeperusmy B 0,5 mm. [Tuas orcensaior
H B3BEIUHBAIOT. 3Hast BeC BO3AYIIHO-CYXO# HJIM CHPOH NBIJIH ¥ BJAXHOCTh €€,
HaXOJAT Bec abcoOJIOTHO CYXOH neI¥ (g). 3Hast Bec aGCOJIOTHO CYXOH DBIIW
H yIeNbHHH Bec ckeJleTa MOYBH, HaXoJsT 06BeM NMuJIY (v, cm3), BKAIOYas CBOH-
cTBeHHHeE el mopu: V, cu?® (nmay) =g : d,. HakoHen, BHYKCASIOT AOJIO NLLTH,
BKJI104asi CBOHCTBEHHYIO €H NOPO3HOCTb, B HPOLEHTAX 06beMa MOYBHI (B AAHHOM
cayyae K 200cm®) u no Pa3HOCTH HAXOIAT KOJIO arPeraroB B NOYBE B NPOLEHTAX

obrema.
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o6umas; 8 — nopH 3aHSITH
5 — Kanuaasipuas
arperarHasi;

NPOYHOCBA3AHHOHR
NMOPO3HOCTh; 6 ~~ MOPO3HOCTb a’PaIHH; 7 — MNOPO3HOCTH
8 — Mearperarnasi nopo3HocTh

Puc. 43. Hudde-
peHIHaIbHas 10PO3-
HOCTBb MoOuB B % K
o6bemy(no H. A, Ka-
YHHCKOMY). A —BhI-
H(eTOUEeHHBIH 0 MO-
LHOMY JIeTKO CYT-
JHHHCTHIH  YyepHO-
3eM. Kypckas 06-
JacTh, Crennoit
3anoBeaHuk —Crpe-
JIelKas crenb; b —
COJIOHEI 0pPeX0oBaTo-
TJABIGHCTBIH  JIETKO-
[JMHHCTBIA  KpyH-
HONKIIEBATO- HIIOBA~
THIH. Ceepaios-
ckas obaacts, Ky-
BJEBO. Henuna;
B — cpenneononso-
JeHHas  CyrJHHH-
cTasi mecyaHO-NblLIe-
parast moysa. Mo-
CKoBcKasi 006J1acTh,
Cobakuno. 3anexb
MHOTOJETHSIA:



Cronb ke OueBHAHO, YTO Pa3HHIY MeXly oObmed MOpPOo3HOCTHIO
¥ 1opaM, 3aHATBIMH BCeH COBOKYNHOCTBIO BOApl NpH ee H30bITKe
H TocleAylomeM CcBOGOJHOM TPaBHTAalliOHHOM OTTOKe, He Cjefyer
Ha3blBaTh HEKaNWJJIApHOH. JTOT TEPMHH B JAHHOM C/lyyae HE OXBa-
ThlBAaeT BCEH HeKaNuIIapHOH BOJB! 1 HEKaNHJUISAPHBIX [IOP B MOYBE, TaK

1L L D D D e
6 03 04 05 66 G7 08 09 Imm

T
g o

Puc. 44, lllaud arperaTa depHo3eMa OOBIKHOBEHHOIO
CYIVIMHHCTOrO IbleBaTo-ujoBatoro. I'op. Ap. Crepua
nureHuubl, BUugHb:

] — mepBUUHBIe MHKDOAarperaThl; 2 — OpPraHHYeckue Ccnalku;
8 — BUAMMAasT B MHKDOCKON MNOPO3HOCTL (MG U 3apHCOBKa
M. H. Iloabckoro)

KaK TNOpbl, 3aHfiTble CBA3aHHOH BOJOH, TOke HEKanMW/UIfpHBIE. Ty
pa3HHIly Mbl Ha3blBaeM mopaMu aspauud (Pg,,).

INoposnoctb cBsizanHO# BOABl (Pue 1 Ppce.) XxapakTepusyer o6bem
NIOPOBOr0 TMPOCTPAHCTBA, IJie OTCYTCTBYeT IPaBMTALlMOHHAA M KaluJ-
JfipHaf MOABHIKKA BOJAbLI M IJIe CaMM COJIM M NHTaTeJbHBIE BelecTBa
MoryT TpaHchOpPMHpPOBAThLCS JHIIL BCaeicTBHe Au(PDY3HH U JeKTpu-
YeCKHX siBJeHHH.

B rtabnuue 36 u Ha pucynke 43 npuBefeHa auddepenunaspHas
NIOPO3HOCTh HEKOTOPLIX Mous. Mubl co3HaTesqbHO BBIOpaliM pe3Ko pas-
JIMYHBIE THMBI, uTOGBl OTUYET/HMBee NMOJAYEPKHYTH NpeMMyINEecTBa INpef-
JaraeMoll HaMH Kjaaccupukauuu nop. Kak MoxHO BHJeTh, uepHOo3eM
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Ta6auma 36
Auddepenunanbuas nopo3HOCTh HEKOTOPLIX NOYB
BunaxHocTh
3 * MOYBE B MO- Y aenbubli CKBaXHOCTh
g ] MeHT paboTsl Bec
H ; -
s = e o ] & o6bem N0p, 3aHUMaeMbIX
= S a s 3 E BOROMH
2 5 ES = 2 s =3 °
5 ; 3§ | & ¢ s e | B - 58,3
8 5 2 g2 5 s | £ E S8 & =y = z =538
& 3 g - | E | 5l g &« |5 5| B |5 8= és Sz,
S | 2 ss | 8 =20 8 s | 2] g7 | ¢ = 52| 58 ° |g=a=
. 2 a O % 1 I ] =1 g8 AW 5 ca ?g:n g = @ mggg
E4 = < CE 5 B 5 8 al =] = €2 [ as | =8 2 |-BEEE
1 Briesovennniét | Ay, 0—4 50,91 | 87,93|2,49(0,90 | 63,86 | 52,87 | 40,54 | 23,32 | 37,68 | 3,84 | 6,41|47,93|15,93
JIerKOr IR HUCTHIH Ay, 10—14 | 38,42 95,69|2,55|0,99 | 61,17 |50,30|39,30|21,87|25,013,93| 6,55|35,49 25,68
uyepuoszem. Kypckasi|A,, 40—44 |28,80| 84,09/2,571,06|58,75]) — —_— — 121,5413,93| 6,56)32,03,26,72
obnacte, Crennoit | By, 55—59 |26,61| 80,372,63|1,08|58,93|47,01 | 36,43 |22,50(22,18|3,62| 6,03 |31,83|27,10
sanoseaunk. Crpe-| B, 80—84 (27,10} 87,42/2,611,10)57,85)|46,0936,03|21,82)20,26!3,69| 6,15}30,10|27,75
JellKasi CTelp B3,100—104 | 25,46 85,72/2,68)1,14!57,46| — —_— — 119,4513,84| 6,41,29,70(27,76
2| Cononmen opexo-|Ay 0-—4 25,23 ! 61,63!2,46| 1,07 | 56,50 | 38,31 |27,01 | 29,49 (28,75 (4,01 | 6,69(39,45; 17,05
BaTO-TJIHCHCTHIH Ay, 10—14 128,68 77,95/2,64 1,32 50,00 |37,15}29,55| 20,45 | 30,73 | 4,75 7,51)3 43,41
JerKOr AHHUCTHIH By, 15—19 }28,66} 81,88)2,7311,3650,18|28,92|20,27129,91}24,7116,10}10,17 40,98
KPYIHOIBJIE BATO- C, 60—64 |23,91]100,67|2,77|1,54|44,40! — — — 115,55|5,60| 9,34]30,49|13,91
usoBarsiit, Llenuna.
Kygaepo. ¥Ypaa
3! Cpegneonopzonen- | Ap-I, 0—12 [22,09| 75,90| 2,61 |1,33|49,04|39,02|32,61116,43(32,32/1,70| 2,84 |36,86|12,18
mag cyrJaunmcras | 4,-11,12—20 {21,31| 71,50,2,60|1,35|48,08| — — — |34,15|1,62| 2,70|38,47| 9,
necuanonpiiesatas | A, 20—32 (17,83 84,10/2,65)1,39)47,5538,09{32,27115,28{27,14|1,51} 2,50)31,15!16,40
nousa. Mockosckad | By, 32—b55 |16,62| 86,10/2,68|1,56{41,79| — — — 115,83/3,80| 6,3425,97115,82
obaactb, Co6akuHo. |B,, 55—85 |16,07| 78,80/2,72/1,72/36,76| — — — 113,43(5,79| 9,64 26,86
3anexs, MuoroneT- | By, 85—110|17,04| 84,80, 2,70(1,78|34,10| 26,52 23,78 10,32|17,09|5,00| 8,29|30,38
HAS




XapaKTepuayercs BbICOKOH obmeil no-
POBHOCTBIO: 1O NPOGUII0 NOYBbLI OHA
Konebnercsa or 63 g0 58%. Ornnuna
TIOPO3HOCTbL arperaroB YepHO3eMa.
B ropusoure A; ona cBbimte 50%;
B WIJIOBHAJIbLHOM ropH3oHTe (B)— He
nuke 46%. HeaktuBroe mnopoBoe
NMpOCTPaHCTBO Majno — okono 10%.
Junana3on akTuBHOH Bjaru (Kammui-
JIipHOrO  00BOJHEHHMs1) WHpOK (20—
38%). Ha nopwt aspauvu, 3a HCKIIO-
YeHNeM JepHHHbI, Najaer 3HaUHTeN b-
Has BenwuunHa (26—28%), npuueM
‘OHH pacnpeJesieHsl He TOABKO MexAay
arperataMH, HO M BHYTPH HHX.

[ uaMeTpanbHO IIPOTHBOMNOJNOXKHE-
MH XapaKTepUCTHKaMH ofJsajaer Co-
Jioren. O6mas Nopo3HOCTD €ro JHIb
B ropusonre A, npewsimmaer 50%.
B uani0BHAJIBHBIX TOPH30HTAaX OHA
cuuKaerca jo 44%. Iloposuocts ar-
peraToB HeyJOBNeTBOPHTEibHA: OHA
uu3ka (29—38%); 3nauntenen o6veM
HEeaKTHBHBIX Op. B arperarax orcyT-
CTBYIOT MOpH a’pauui. Bo3nyxoHoc-
Hble TOPBI MeXJy arperaTtaMu npei-
CTaBJICHBl TPEUMYIIECTBEHHO TpellH-
HaMH. [luana3on akTHBHOH BJary
B Tonume mnousel nhuxe 20 cu Henmo-
cratouen (15%). Ocobenno Mazno ak-
THBHOH BJIaTH BHYTDH arperaTtos CO-
JIOHIIA.

Cpeznee MeCTO 10O KauyecTBy MNop
3aHHMaeT M0J30/1KCTas noyBa. 3/1ecCh,
KaK M B COJIOHLe, HU3KH obmas no-
pPO3HOCTH M [MOPO3HOCTh arperara,
'0CO6EHHO B HJUIIOBHAJILHOM TOPH30H-
Te. B HUXKHMX TOpPH30HTaX 3HAUH-
TerieH 00beM HeaKTHBHBIX nop. Ho
B MOJ30IUCTOH MOYBe JIyUUIHMH Besil-
YHMHAMH, HeXeld B COJOHLE, MNpex-
CTaBJleHbl MOpBl a’paliiiM, KOTOphie
B ropusoutax A; u A. YacTHuHO
TIPOHM3LIBAIOT M CaMble arperaTi.

C arpoHOMHueCKOH TOYKH 3peHust
BaXHO, 4TOOH nOuBH 06JajJanu Ha-
HMeHblled MOPO3HOCTBLIO CBA3aHHOMH

2 0s H

S Y T TR YO TOUNV- T T S

et

TEHE

Puc. 45. lllaudw arperaToB u3 pa3-

JIHYHBKX FOPH30HTOB CBETJIOKAllTa-

HOBOH COJIOHUEBATOH TsKedoCyrlu-

HHCTOH HJIOBATO-NBLIEBATOH TOUBH.

Crepns NueHupbl. Buaumas B Mu-

KPOCKON NOPo3HOCTb (ke H (o~
to A. U. Moconopoh)

189



BOJIbl, HAHOOJIbIIeH MOPO3HOCTBIO KANMHWIADHOrO OCBOAHEHHUS H OIHO-
BpeMeHHO HMMeJH OBl MOPO3HOCTb a’pallHH MearperaTHyI0 He MeHee
20% or Poﬁw'

Bce o3nauenHoe oéycnosm XOpOUyio BOJONPOHHUAEMOCTh MOUBB,
IIHPOKHH JMana3on B He#l akTHBHOH BJarv NpH OJHOBPEMEHHO 61aro-
NPHATHBIX YCJIOBHAX a’spainii.

B nocsepnue roinl Hapsily ¢ (HKCaXKHHM MeTOAOM OnpefesieHHs
o6ilefl mopo3HoCTH arperata (cM. Buiue cTp. 183 u ap.) AnaA H3yueHHs
XapakTepa BHyTpHarperaTHHIX [MOp HHTEHCHBHO pa3BHBAETCA ONTH-
yeckuil merol. B naGopaTopru ¢u3HKH M TexHosorHH nous [lousen-
noro wuuHcturyra AH CCCP Bapuaut 3TOoro Meropa pa3spaboran
M. H. Honsckum. Y3 arperara noussl, 3ap¥KCHPOBAHHOTO KaHH(OJbIG
HJAM JAPYTHM (HMKCATOPOM, NPHUTOTOBIsAETCA LMD, TOJNIHHOI OKOJIO
0,03 mm. OH npocMaTpuBaeTCsi B NpPOXOAsilleM CBeTe NOJA MHKpPOCKO-
NOM, W BHIMMAasi NMOPO3HOCTb MHKpOdoTorpadupyercs WM 3apHCOBHI-
BaeTCsi C MOMOLLBI0 PHCOBAJBHOIO npuOGOpa. YuTs BHAHMYIO MOpO3-
HOCTb MJIAHHMETPOM, MOXKHO BHIPa3uTh ee B MPOLEHTAX IVIOMAAH LIIH-
da (puc. 44).

lenecoo6pasno B mnpouecce noauvindoBaHus uuinda, HauuHAadg
¢ Toamuusl ero B 0,2—0,1 mum u TOHBIIE (BKJIIOUHTEIBHO A0 HAMMEHb-
welt Toamuub uwinga orono 0,03 mm), npocMaTpuBaTh UUIH) nof
MHKpOCKONoM, (HKCHpPYysi € MNOMOILBIO 3apHCOBKH H MHKpodoTOTrpa-
¢upoBanus KoH(UIypauuio H MmJomajb BHIMMBIX MOp. 3TO MO3BOJIMT
COCTaBHTb 00BeMHOe TipecTaBiaenue o nopax. Koneunstit muind (0,03 )
clelyeT NpPOCMOTPeTh M B TOJSAPU30BAHHOM CBeTe, YTOOH! BHIABHTH
MHHEpaJIOTHUeCKHH cocTaB TBepAoH a3kl MOYBLL.

Ha pucynre 45 nmokasaubl Tpu uuinda U3 pasjH4yHBIX FOPH3OHTOB
CBeTJIOKAILTAHOBOH COJIOHIEBATOH TSAKEJNOCYIVIMHHUCTOH IOYBHL.

Ha pucynKe OTYeTJIHBO BHJHA Pa3HHIA B CTPOGHHH H MOPO3HOCTH
arperaToB W3 pasjMYHBIX TOPHU30HTOB: CHJAbHO AudbepeHuvpoBanuast
Ha MMKpoarperaTbl MOPO3HOCTb B TOPH30HTE Apg, NOCTENEHHO yTpa-
YHBaeTCA B MeHee T'yMH(HMUHMPOBAHHBIX TIyOHHHBIX TOPH30HTax, rje
NOPHl HOCSIT B OCHOBHOM XapakTep TPEUlMHOK, XOJ0B HCTJIEBILHX KOp-
Hell U HaceKOMBIX.

Ilpyu u3yuyeHHH NOYBEHHBIX MOp cJjenyeT codeTaTh pa3JiMUHBIE MeTO-
Ibl. D710 103BOJNMT TJy6Ke BCKPHTbL TI'eHETHYECKYIO CYIHHOCTH I104B
H MPOM3BOACTBEHHYI0 MX XapaKTepPUCTHKY.
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TJABA NATAS

YAEJbHAS TTOBEPXHOCTb MNMOYBbI H HOBEPXHOCTHAﬂ
TNOYBEHHASI 3HEPTHS

Ilns nOHMMaHHA BCeX CBOHCTB MOUBHI, ONMHCBHIBAEMBIX B MOCJENYI0-
WIKMX rJaBaX (BOQHBIX, BO3AYIUHBIX, TeIJIOBBIX, JEKTPHUECKHX H Ap.),
a TaKxkKe NPOTeKalolNX B Hel npoueccoB, HeOOXOAHMO YSCHHTh Xapak-
Tep MOBEPXHOCTH NOUBB!I H HEPa3PHIBHO € HEIO CONpsXKeHHbIH XapakTep
TIOBEPXHOCTHON MOUBEHHOH 3Hepruu.

YAEJIbHAA NOBEPXHOCTb NMOYBbI

B ruaee TpeTbeil AaHO NOHATHe 00 yIeNbHOH [OBEPXHOCTH MOYBLE
KaK O COBOKYNHOH TIOBEPXHOCTH MOYBEHHBIX YaCTHI, OTHECEHHOM
K enunune ofkeMa WM K elMHHUe Beca NOuBH B cm?/e, cm?/em® uam
B JIpyTMX H3MepeHHAX. B TOH e riaBe MOKa3aHo, YTO yJe/bHas
NOBEPXHOCTh [MOYBLI [POrPECCHBHO BO3pacTaer NnoO Mepe JApoGieHHs
BelnectBa. Hampumep, eciu KaMeHHCTas OTAeNBHOCTH B 1 cm® mMeer
yAeNbHY IO OBepXHOCTh B 6 c#?, TO 3TOT Ke MaTepuasn, Oy y4u pasjipob-
Jen Ha KyOMKH c pe6poMm B 1 mm, craner o6/ajath yueJbHOH nOBepX-
Hocteio B 60 cm?/em® u T. I

Paznuunble 10 MeXaHHYeCKOMY COCTaBy MOYBBI, €CTECTBEHHO, O6na-
JaloT M pa3jiMuHOH yJAeJbHOH NOBepXHOCTbIO. Ecay Ansi KpynHOsepHH-
CTHIX NECKOB OHA W3MepseTcs COTHIMH M JeCATHIMH J0IAMH MZ/e, TO
B TSKeJbIX IIMHHCTHIX [OYBAX 3Ta Ke XapaKTePHCTHKa yBelu4YHBaeTCs
J0 JecATKoB x%/e u MoxeT npespiimath 100 m?/e.

B coOTBeTCTBHH € Pas/HYHON KPYNHOCTBIO MOP B [1OYBE M [1OBEpX-
HOCTb ee JeisT Ha OOIylo, BHYTpeHHiol W BHewHiol. Ilox B H e -
HeH MOBepXHOCTHIO MMOHMMAIOT COBOKYIMHOCThL MOBEPXHOCTEH 4YacTull,
OTKDBIBAIOIHXCA B KPYIHBE NOPbl — KalwWJIsPHBE H MOPH adpalui,
a noj BHyTpeHHell — COBOKYIHYIO MOBEPXHOCTb HHTPAMHILENJISIPHBIX
1op.

NOBEPXHOCTHAS MOYBEHHAS 3HEPTHSA

Ilnsi pasapobnenusi Beulectsa (B TOM 4McJe TBepAOH (a3l MOUBKI)
HIM TO 3Xe CaMOe — [/l YBeJHYeHHs ero MOBepXHOCTH He06XOAuMO
3aTpaTHTh ONpeJeNieHHOe KONHYeCTBO 3IHePrHH, KOTOpasi Mnosydaer
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BblpaX€HHE B IIOBEPXHOCTHOA SHEPrMH DasipOCIEHHOTO BellecTBa.
B o6uieil popme noBepxHOCTHAA SHEPTHA AMCIEDCHONA MACCH! TOUBHL, KaK
H_ApYTOTO JHCNEPCHOTO Tesia, d TAKKe HUIKOCTEH, paBHa NPOUsBEJe-
HHIO COBOKYNHOH WX MOBEPXHOCTH Ha KO3(dUUHEeHT noBepXHOCTHOIO
HaTAKEHAA.

Ilo3nakomumMcsi ¢ xapaKTepOM NpPHPOJbI NOBEpXHOCTHOH 3HEPruu
TBEpAOH (ha3bl TOYBHI.

Tak Kak yjenbHasi TOBepXHOCTb IMOUYBBI, a CJeA0OBaTelibHO, H T10O-
BepXHOCTHAsi 5Heprus HauGosee CHJIBHO BbIpaKeHbl B CaMOH TOHKOH
N0 MeXaHM4YeCKOMY COCTaBy 4YacCTH TBepAOH ¢aspl NOYBH, HMEHHO —
B WJMCTOH M KOJJIOMAHOH ee vacTsiX, TO M paccMOTpeHue BONpoca
Hesecoo6pasn0 HayaTb € aHaju3a CTPOEHHS KOJJIOMAHOH NOYBEHHOH
muuemtsl. Kak yxe oTMeuasoch, M (dacTuupbl ¢ AuaMeTpoM << 1 mk),
a B ero cocTase KONIOHAH (dacTHub ¢ Auamerpom < 0,2—0,1 k)
NpeAcTaBJensl B M0YBE Pa3JM4YHbIMH COCTABHBIMH YaCTIMH: TOPHBIMH
NOpoJaMH, MHHepaJsaMu, OpraHWYeCKHMH KHCJIOTaMH M OpraHo-MHHe-

paJibHBIMH COEJHHEHUSMH, Wi rymMaTamu. Muuepaszbuble MeXaHHueCKHeE,
3JleMeHThL _MOTYT ObiTh [epPBHYHOTO M BTODHUHOrO MPOHCXOXKIAECHHA.

TIepBOM CJyYae — 3TO NPOLYKTH NPOrPeccHBHOro ApoCieHus B Mpo-
Hecce BbIBeTPHBAHHSA Pa3jIMUHBIX YacTedl ropuoil mopoisl. Bo BTOpOM
cjyuae (a OH MHOTAA NpeBaJHpyeT) — MHHepaJibi (OUBEHHble «IJIHH-
Hble MHHepaJibl») NpeacTaBJafioT COOOK CHHTE3 pasHuyHblX HYacrei
TOPHO#1 MOPOJBl, MepelieAninX B pacTBOp (MCTHHHBIA HJIH KOJIJIOHAHBIH)
B npouecce BbIBETPHBAHHS M BBHINABLIMX M3 HEro HOBBIM IMPOAYKTOM
B pesy/bTaTe B3aHMOJAEHCTBHA JPYr C APYrOM M C HMHbIMH KOMIIOHeH-
TaMH [OYBEHHOr0 pacTsBopa. IIo CTpyKType BTOpHUHBlE MUHEpPAJHL
MOryT OblTh KpHCTaJJuyecKHe W aMOp¢uble. TakOBbl T'HAPOCTIOAHE
U MHUHEepaJibl MOHTMOPHJIJIOHMTOBOH TPYNIEl, KAOJIHHHUT, TeTuT, rubocur,
KBapil, HeCHJIHKaTHble aMOPGHble 10Ty TOPHBIE OKHCTH M Ap. (CM. Tabul. 1).
CocTaB uX, N0 cpaBHeHHIO ¢ 6ojlee KPYITHBIMH MeXaHHYeCKHMH 3J1eMeH-
TaMu, XapaKTepu3yeTCsi MOBHIIICHHBIM COlePKaHHEM MOJNy TOPHBIX OKHC-
JaoB (R,0;), Cat+,Mg++, Na*t, K+, POy u noHHKeHHBIM cOePXKaHHEM
SiO, (cm. Taba. 2). '

BO3HHKHOBEHHE QJEKTPHUYECKUX 3aPAN0B Ha HacTHLAX MOYBLI

Eute Kosn (E. Koehne, 1894) ycranoBuJ1, 4T0 npu B3anMOAEHACTBUH
TBEpPAOH M MKHAKOH (a3 B cHCTeMe BO3HMKAIOT 3JIEKTPHUECKHE CHJIBL.
B s1oM npouecce ¢asa, o6najawmmas 0ogablned AH3JCKTPHUECKOH
NOCTORHHOH, MOJydaeT TNOJOXKHTETbHbIA 3apsf, a ¢asa ¢ Memnbirel
JIM3JTeKTPHUECKOH MOCTOSIHHOH 3apsikaercsi oTpuuaTtesbho. Hanpumep,
CTEKJIO C IM3JIeKTPHUeCKOH nocTosiHHOH 4,7, Oyay4u MOrpyKeHo B BOALY
(c amsnexTpHueckoi nocTosinnoi 81), sapsikaercs oTpuuareibHo. OHO
e, KOHTAKTHPY S ¢ GeH30oloM (nuaseKTpuueckas mocTosinuas ero 2,3),
noJiyuaeT MOJIOXKUTEJIbHBIA 3apsl.

IusnexTpHuecKkas IOCTOSiHHAA PAasJiM4YHBIX KOMIIOHEHTOB TBeDIOH
thaspl MOYBE HAMHOrO HHIKE, HeXeJlH JH3JeKTpHuecKas MOCTOSHHAs
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cB0GOAHOH BOJABI, MOSTOMY BO BJaXKHOH IOYBe CyMMAapHHIH 3apsj TBep-
I0# a3l Bcerna OGyjeT OTpHUATeJBHBIM, @ B XHIAKOH (hase — noso-
*KuTenbHbiM. Ho 3T0 nuite o6mas (cymmapHasi), npu6aukKeHHasi 3aKo-
HOMepHOCTb. B anddepeHuypoBaHHOM BHAe pa3ivuHble KOMIIOHEHTb
TBepOH (a3bl U pacTBOPa HECYT W NONOXKHTeNbHbIE, H OTPHLATE/ bHble
3apsilbl. ITO 3aBHCHT OT OCOGEHHOCTeH CHJIOBOTO CJ0sl, BO3HHKAIOIEro
Ha TOBEpXHOCTH TBepJblX HacTHy, NMOYBbI H HDHOB AHCCOLMHPOBABLIMX
3NeKTPONHTOB.

Feasmronsy, (Helmholtz,* 1879) u I'yn (Guy Emschwiller, 1910)
BlepBble CO3JalH mNpeACTaBleHHe O JBOHHOM 3JIGKTPHYECKOM cJl0e
M3 3apsOB NpOTHBOMNOJOXKHOIO 3HaKa, 00pasyiomeMcsi B pacTBOpe
BOKDYT KOJJIOMIHBIX YacTHI. ITO — cBoeoOpa3Hasi HOHHas aTMocdepa
KOJIJIOUAHOA YacTHlBI, TOJNIMHa KOTOpOH NPHMEpHO TaKas ke, Kak
M Y HOHOB B HCTHHHBIX PAaCTBOPAX CHJIBbHBIX 3J1€KTPOJIUTOB.

CrpoeHne KOJJIOMAHOH MHILENIBI

Jnsi ysiCHeHHsi TeHe3Hca CHJ0BOro CJI0si, KOTOPBIM 00JajaloT Bce
MexaHudecKHe 3JleMeHThl Ha HX IIOBEPXHOCTH, HO KOTOpPLIH Hanbosee
OTYETNHBO NpPOsiBJsieTcss B WaX, a B MX COCTaBe — B KOJNJOHJAxX, BOC-

nonb3yeMcsi nNpocTod cxeMOd Buruepa
(1929, 1931) Ha mpuMepe CTpOeHHS KpH-
\ cTala 6pOMHCTOro cepeGpa. JTO coefinHe-~
Hue (AgBr) kpucrannusyercs mno THmy

) Ky6a (puc. 46).
7 ' ATOMEI, ero cocTaBASIONHE,— OJHOBA-
JEeHTHBl W B HOHHM3HMPOBAHHOM COCTOSIHHM
HeCyT 3JIeKTPHYECKHH 3apsiji, paBHbl
X 4,77- 10710 s3nekTpoCcTATHYECKHX eIMHUL. B
) KPHCTaJ/le BCAKHH aTOM, PacrnoJiOKeHHbi
BHYTDH KDHCTalNH4eCKOH pewmeTKy (pHc.
46, 1), B3auMOpeHCTBYeT C WIeCThIO ApY-
THMH aTOMaMH TOH e pelleTku. B pe-
3yJpTaTe TaKOro B3aHMOJEACTBHS OH MGJ-
HOCTBIO YPaBHOBeIUMBAeT CBOK aTOMHYIO
Puc. 46. Cxema  cTpoeHHs 3SHEPIHIO U HAXONUTCH B COCTOSHHH IMOKOS.
KpHcranna Gpomucroro ce-  FlHoe monOMeHHe 3aHMMAlOT aTOMBI, pac-
pedpa NONOXKEeHHHEe Ha rpaHaX, pefpax H Bep-
UIMHAX YIVIOB TOH e KPHCTAMIHUeCKOH
peumierku. AtoM 2 (Ha 1JIOCKOCTH) M eMy mnOJOGHHe B3anMOjeli-
CTBYeT JIMIIb C NATHIO COCEHMMH aToMaMHu; atoM & (Ha pebpe) —
C 4eTbIpbMs, a aToM 4 (Ha BepuiMHe YIJia)— JMIIb C TPeMs COCej-
HUMH aToMaMu. TakuM 00pa3oM, BaleHTHOCTb 3THX aTOMOB He HCUep-
naHa NOJHOCTBIO (OCTajach CBOOOAHOM) iisi atoMa 2 W eMy nopo6-
HBIX — Ha /g, A1a aTomMa 3 W eMy nOROGHLIX — Ha %/g ¥ A5 aToma 4—
Ha 3/g. DTH OCTaTOYHHE BAJEHTHOCTH OOYCJOBIHBAIOT BO3HHKHOBEHHE
CHJIOBOTO €10l KpHCTa/uia (TO e KOMJIOMNHOH MHUENJbl), B CHAY

-

Kpucmansueckas pewemna
® Honw Ag™

o Howsr Br-
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Yero OH MOMKeT XHMHYeCKH B3auMoAelicTBOBaTh ¢ nonamu Agt, Br+ u apy-
THMH, HaXOAfIIMMHCS B paCTBOPe MHTPaMMIeJISIPHOH MKHAKOCTH,
H TakuM o6Gpa3oM JOCTpauBaTh KpPUCTa/IHUeCKylo pelueTky. Eciu
KPUCTAJIJ1 TPUTATHBAeT M3 pPACTBOpPa pPaBHOE KOJHYeCTBO KaTHOHOB
H aHUOHOB (B JannoM ciydae Agu Br),To Gyier HaGmoAaThCs JHIIb
poct ero. OfHako B pacTBOpe, B IOYBe MOIYT CO3/aBaThCsl TaKHe
yCJIOBHS, KOIAA KpPHCTAAJ WM KOJJIOMAHAs YacTHla [OIJIolmaeT U3
pacTBOpa H30UpaTeNbHO MPEHMYILECTBEHHOQ KQTHOHL! _ MJH _aHHOHBL
H B TaKOM CJydyae MOJYYaeT MOJNOXKHUTENbHLIH HJIH OTpHIATEbHBIH
3apaipl. JIyuure 3aKpemisiloTcd Ha YacTHIE Te HOHbI, KOTOPbIE, B3aHMO-
JeHCTBYSl C ee NOBEPXHOCTHBIM CHJIOBBLIM CJIoeM, 06pa3yloT TpyAHOpac-
TBOPHMELe coefunenusi. Tak, ecau Kpucraji 6poMucroro cepeGpa Oyjer
OKpY:KeH B pacTBope uonamu Ag* u NO;, To moriomarnes 6yjer Ag™.
Ilpu nanuuyuu B pactsope uonoB Br-u K* Gyaer norsomarscs Bro.
B ofoux 3THX CJyyasx Ha MOBEPXHOCTH KpucTaana obpasdyercs IJIOXO
pacTBopumMoe coefunenune AgBr. B xomeunoM peaysnTaTe Ha MOBepX-
HOCTH YacTullbl 0oOpa3yeTcs CJIOH aHUOHOB HJIM KaTHOHOB, 3aKpelJeH-
HBIX YacTHIlell B CHJIy OCTATOYHLIX BajIeHTHOCTeHd B ee CHJIOBOM CJIOe.
Ilpu 3TOM OUEBHAHO, YTO XHUMHYECKasl aKTHBHOCTb [OBEPXHOCTH KpH-~
cTatja (YacTullbl) OyJeT HeOAHOPOJHA: HauOojbllee HANPSIKEHUE ee
OyleT Ha BeplHHaX YIVIOB U B NMOBPEXJAEHHbIX MeCTaX KpHCTajJuye-
CKOH pelleTKH, Hajl KOTOpbIMU, 10 Buruepy, pacmosaraeTcsi poil HOHOB
(ITonenschwarm), Menbiiieli ona 6yzeT Ha peGpax rpaneil W elle MeHh-
meHd Ha MX MJIOCKOCTAX.

BHOBb npucoefiuHeHHble HOHBI PaCXOAYIOT Ha B3auUMOAeHCTBUE@
C YacTHllefl JIWIIb YacTb CBOEH 3/eKTpHYyeckol sueprud. B paccmorpen-
HOM HaMH cjyyae ¢ KpucTaJioM AgBr 3ToT pacxoi Aisi OTAEIbHBIX
HOHOB B 3aBHCHMOCTH OT MeCTa MX B3aUMOJeHCTBUs C yactuieidl Gyjer
KoJebaThes OT Y/g 10 3/ X 3apsga, paBHoro 4,77-1071® sjexTpocraTi-
YeCKHX eAunull. Takum o6pa3oM, HOHBI, 3aKpelJieHHble Ha YacTule
B CUJYy OCTAaTOYHBIX BaJIeHTHOCTe#l Ha ee IOBEPXHOCTH, COXpaHSIOT
6OJIBIIYI0 YacTh CBOHX 3apsAA0B U COOOIIAIOT 3apsij 4YacTHIe: OTpula-
TeJbHBIH, €CJIH Ha ee IIOBEPXHOCTH 3aKPENHJHCh aHHOHBI, HJIH [OJIO~
MKUTeTbHBIH, eCIM 3aKpelVIeHHbLIMH HOHAMH OKa3a/luCh KAaTHOHH. JTO
OyJlieT BHYTPeHHAA «OOKJajKa» YaCTHIBl, BHYTPeHHHH JeKTpuuecKuit
ee CJIOH, WJM [OTeHIHaJ OnpelefsIoWud CJofi HOHOB, BMeCTe
C KOTODLIM YaCTHIY Has3bIBAIOT TpaHyJioH wid (mo Buraepy) «Muien-
JIOBLIM HOHOM». B 3aBHCHMOCTH OT 3HaKa 3apsji0B B [OTEHIMAJ Ompe-
IeJq10eM CJIoe, Pa3nuyaroT MUIE/JOBbie KaTUORb! (IPH MOJOXKUTENb-
HOM 3apfje) ¥ MHUIEAJOBBle AHWOHBI, €CJAH HOHBl BHYTPEHHEIo CJIOsi
3apaXKeHbl OTPULATENBHO.

B cuny pasnuuua ¥ pPa3sHOHMMEHHOCTH 3apsiioB YacCTullh! BMeECTe
€ 3aKpelJIeHHbIM Ha Hell BHYTPEHHUM CJIOEM HOHOB M MHTPAMHUILENJSIP-
MOl XKHUAKOCTH, IPH OTCYTCTBHHM HX B3aUMHOIO NepeMellleHusi, BO3HU-~
KaeT pa3HOCTb MOTeHNIMAJOB: 3T0 OyfieT o6mu#, 5JeKTPpO-
XHMUYECKHHU, U TePMOJAHHAMUYEeCKHH NOTeH-
muaa (morenuuan Hepucra)— E. YUem Gosblie uOrOB GyIeT mpu-
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COEJHHEHO K YaCTHIIe U YeM Bblllle HX BaJeHTHOCTb, TeM GOJbIIHM TepMO-
JHHAMHYECKHM MNOTennuasoMm Oyaer o6jajaTh YacTHLA.

O6nazas BHICOKHM NOTEHIHANOM, KOJJIOHJAHAf YaCTHIA HE MOKeT
CylecTBOBaTb B pacTBope B TakoM Buje. Ona GyneT npuTATrHBaTh
K ce6e H3 pacTBOpa H 3aKpemsATb 2JeKTpocTaTuyeCKH Ou3 CBoeli
MOBEP XHOCTH [IPOTHBOIOJIOKHO 3aP sI’KeHHbIe HOHBI (IPOTHBOHOHKI), KOTO-
pble MO Mepe HX HaKomieHHs GyJAyT MOCTEEHHO KOMIIEHCHPOBATh ee
3apag. Jro 6yAyT KOMODencHpyoollue HoHb. Onn obpa-
3YIOT BHELIHHH 3/1eKTpuuecKuil cJiof. CTeneHb CBA3H KOMIEHCHDPYIOUHX
HOHOB C KOJJIOHJHOH YacTuuell HeoarHaKoBa. ECTeCTBeHHO, YTO HaH-
6o/lee CUNMBHO OYAYT 3aKpemnJieHbl NPOTHBOHOHBI, B3aHMOJEHCTBYIOLIKE
HEMOCPEJCTBEHHO C HOHAMH BHYTpeHHeH OGKJajKH. 31ech o6pa3syeTcs
HEMOABHKHBLIH CJIOH NPOTHBOHOHOB, KOTOPBHIH NEpeABHUraeTCst BMeCTe
¢ yacrunedl. CBepX Hero pacnosaraercs AuGdy3HB cJ0H KOMIeH-
cupyomux uoHOB. Ilo Mepe ygpanenusi HX OT 3apsiXeHHOH IOBepX-
HOCTH 3JIEKTPOCTaTHYeCKasi CBSI3b HOHOB C IOBEPXHOCTBIO YaCTHIH
6yzner ocnabeBaThb. Ha neKoTopoM paccrosiHuu OT MOBEPXHOCTH Ya-
CTHIbI CHJIAa JIEKTPOCTATHYECKOID 3aKpelJIeHHA KOMIIEHCHPYIOUHX
HOHOB OKa3bBAeTCsl HENOCTATOYHOH, YTOOH NPeoJoseTh KHHETHIECKYIO
SHEPTHI0 HOHOB, Ha PaCMOJOXKeHHe KOTOPbIX OKa3biBaloT B/NAHHE He
TOJBKO CHJIBl 3JeKTPHYECKOTO MOJIi CaMOro JBOHHOIO CJOs, HO H
MOJIeKyJIApHOe TeIvioBOe JBuiKeHue. B 9TOM ciyyae HOHBI pacTBOpa
MOTYT BBLIPBIBATHCSl U3 AHDPY3HOTO CJIOSI H MOCTymaTb B OKPYIKaIoMmHH
pactBop. CKayoK NOTeHIHaJla MeXJy TOH Y4aCTblo JKHAKOCTH, KOTOpas
HEOCPEACTBEHHO CBf3aHa C I[IOBEPXHOCTHIO YaCcTHIbLI H ABHKETCH
BMeCTe C HeEl0 H BCell OCTaJbHOU JHCIEPCHOHHOH Cpeloil HOCHT
Ha3BagHe S3JEeKTPOKHHEeTHYEeCKOTO HJH J3eTa
({)moTeHnuaJga. Berlnuuna ero maa KO/JIOHAHBIX YaCTHI, B
3aBHCHMOCTH -OT HX MHHepaJOTHYeCKOTO COCTaBa H XapakKTepa OpOTH-
BOHOHOB BapbupyeT, npuMepno oT 20 go 90 muanusosst (H. M. Top-
6ynos, C. H. AnewnH u gp.).

Kak sBCTByeT u3 BHIIECKa3aHHOIO, A3eTa-moTeHmnuan (f) cocras-
JiseT JIHLIbL YacTh OOMmiero TepMOAHHAMHYECKOTO UJIH 3/1eKTPOXHMuYe-
CKOrO MOTeHLHaNa (moTeHuuana HepHcra) H Mo3ToMy BCerga MeHbliie
ero. Uem GoJpllle KOMIEHCHPYIOHIMX HOHOB 3JIEKTPOCTaTHYECKH Yaep-
JKKMBaeT YaCTHIAa ¥ YeM Bpillle aTOMHOCTh KOMIIEHCHPYIOIIHX HOHOB, TeM,
€CTeCTBeHHO, Menbliue OyJieT J3eTa-MOTeHIHaN. B JsuTepaType onucaHsl
TaKkKe Ciyyad, KOTAa BeJiMYHHA €ro majana Jo HyJs HJIH Jaxe Nojy-
yaJa Oo6paTHHIH 110 OTHOIIEHHIO K KOJJIOHJAHOH YacTHIe 3HAaK.

ONeKTPOKHHETHYECKHH NOTeHIHaJ uMeeT OOJbILOE 3HAYeHue JJis
pellieHHs1 Bompoca 06 yCTOHYMBOCTH KOJIOMAHBIX cucTeM. Ou ompepe-
Jsier cBOOOJHYIO (He KOMIIEHCHPOBAHHYW) YacTb 3apsija KOJJIOWAHOH
YaCTHILI, a TMOTOMY HTpaeT CYIeCTBeHHYIO pOjb B BOIpPOCe KoaryJisi-
IIHH KOJJIOH/IOB.

Ha pucyHnke 47 mpuBeleHa CXeMa CTpOeHUsl KOJVIOHJAHOH YaCTHIlbL
M B3aUMOJIeHCTBHE ee C JAUMCIepCHOHHOH cpenoél. HacTuna ¢ ABOHHBIM
9JIEKTPHYECKHM CJI0eM MNOJyyHu/Ja Ha3BaHHe M U Il e J1 J1 bl. Munenna
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BKJIIOUaeT B celsi, Cjellyst OT meHTpa X nepudepun: a) sapo; 6) BHy-
TPEHHIOI 3JIEKTPHUECKYI0 OOKMAAKY HJIH TOTeHIHAaJ ONpeAesIOUIHIT
CJI0# HOHOB, COOOIMIAMOIKME JIEKTPHYECKHH 3apsii MHneNJe; B) Helo-
ABHXKHBII CJIO# KOMIEHCHPYIOIIHX HOHOB, HJIH NPOTHBOMOHOB; I) AH(-
(y3HBId €0 KOMIIEHCHPYIOUHX HOHOB.

S1opo c moTeHmman onpeleifiOllUM CJIOeM HOHOB HOCHT HasBaHHUE
rpaHyJab. [panyna INIOC HEMOABHXKHO 3aKpeIVIEHHbIH CJIOA mpo- -
THBOHOHOB COCTaBJAKT YaCTHIY.

Ha cxeme H. Y. l'op6ynoBa 115t HaIVIIAHOCTH H300paxkKeHUs COCTaB-
HBIX YacTell KO/UIOMJHON MuIeNinl el npuiaHa imapoobpasHasi ¢op-
Ma. B JefCTBHTE/ILHOCTH KOJJIOH/HBIE YaCTHIBI HMelOT caMbld PasHo-
o0pasHblll BUJL M Yallle BCeI'0 HOCAT XapaKTep MVIAaCTHHOK, AHCKOB, I1aJiO-
Yex, HTOJIOK.

B cOOTBETCTBHH C 3THM, Kak MOKa3aju ucciaenosanus [yu, O. lrep-
Ha 4 MwoJssepa, CTpyKTypa pacrno/ioxKeHHsi BHeLIHHX CJI0eB HOHOB
Gonee CIOXKHa, Hexedun B cXeMe [opOyHoBa. Ouna mpejcTaBisieTCs
B BuJie pos uiad obnauka uHowoB (Schwarme oder Wolken).

IlpoynocTh cBsi3ell B MHIE//e NajaeT OT siipa K HepudepuH And-
¢ysnoro cnosi. BuyTpu siipa B NOJHYI Mepy HpPOSIB/SIOTCS aTOMHble
cBa3u. [lepudepnueckuil ol HOHOB KPHCTA/IHUECKOH DeELIeTKH, KaK
C BHYTPEHHHMH e¢ CJIOSIMH, TaK H C MOTeHIHaJ ONpeAessIouM CJI0eM
HOHOB CBsI3aH JHIIb 4acTbl0 BaJieHTHOCTeH. BHyTpeHHsST 3JeKTpHYe-
ckas OOKJMajKa MHIEWIBl YJAEepKHBAeT CJOH IPOTHBOHOHOB 3JIEKTPO-
CTaTHYeCKHMH CHJIaMH; TPH 3TOM HaMpsiKeHHe 3/1eKTPHYECKOTO MO
B au(pdy3HoM C10e H KOJIHYUECTBO 3apsA0B IO Mepe VAajeHus OT 3aps-
KEeHHOH MOBePXHOCTH yObIBaeT (10 CTaTHYeCKOMYy 3aKOHy DBosblimana),
NoKa He JIOCTHTHET MOPOra, rje MpPOSIBJASieTCs 3J1eKTPOKHHETHUeCKHit
noTesuuat (). Ha pucynke 48 cxemaTnueCkH MOKa3aHO COOTHOLIEHHE
ofmero (repmopunamuyeckoro) (E) u pgsera ({)-moTeHmuanos *.

MoHbl noteHmman onpejessioliero cJosi B MHIe/NIe OPOYHO 3aKpe-
IVIeHbl Ha. ee s[pe CHJ/IaMH OCTAaTOUHLIX BaJleHTHOCTeH M He obnajaior
CIOCOOHOCTBIO O0OMeHa C HOHAMH [OYBEHHOro pacTBopa. Mowb BHell-
Hero 371eKTPHYeCKOro CJIOsi MHIEJIbl (IPOTHBOHOHBL), B3aHMOJAEHCTBY st
C OKDYyXalOmHM HX [IOYBEHHBIM DacTBOPOM, MOTIyT OOMEHHBaThCH
B 5KBHBaJIEHTHBIX KOJHYeCTBaX Ha HOHbI COJIEBOTO PacTBOpa TOTO Xe

* XapakTep M BeJUUMHY 3apsila YacTHl, a Tagke (-NOTeHUHad MOXHO
H3MEPHTb NIPH HaGJIOAEHHH TaK Ha3biBaeMbiX 3JIEKTPOKHHETHYECKHX sIBJeHHI.
CymBOCTb 3THX SIBJEHHH 3aKJI0YaeTCd B BOSHUKHOBEHHU JIEKTPOABHKYILEH CHJILI
IPH OTHOCHTEJILHOM CMelieHHH (a3 KOJVIOHJHOH CHCTeMbl HJAH XK€ B JIepEeJBHXKe-
HHH 3TUX (a3 [ojJ BJIHSHHEM 3JEKTPOABHXKYHIeR CHJb, NPHJOKEHHOH H3BHe.
Korza noa BausiHHeM BHemHeH 3. A. C. IPOUCXOJAUT ABHKEHHe AUCNEpCHOH dasnt
OTHOCHTE/IbHO JUCTIEpPCHOHHOH Cpelibl, HMeeT MecTo N OTEeHHH aJ Cée J H-
MeHTalLHUH H 3J€eKTpPodopes Ecau ke IpuMeHeHHe ToH Xe CHJK
BHI3BIBAET IlepeMellleHHe XHAKOCTH OTHOCHTEJNbHO TBEPAOro TeJa, 3. A. C. HOCHT
HasBaHHEe N OTEeHLUHaJda NPOTEeKaHHSs,acaM Ipouecc—3Je K TP O-
ocCMOCa.

SiBnenua ajexkTpodcpesa H  IMEKTPOOCMOCA OTKPHITHI PYCCKHM YHEHBIM
®. ®. Peiiccom B 1808 r.
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Puc. 47. Cxema cTpoeHus KOJJOHAHOH 9YacTHIH
(mo H. U. Top6yHoBY)

o lllvll:llllol:[ﬁ

Puc. 48. VsMenenne 3JeKTPOKHHETHYECKOrO
flOTEHIHA/a B 3@BUCHMOCTH OT TOJMINHHb: AHG-
dy3Horo ciaos



3apana. B cnydae OTpHUATeNbHO 3apsiKEHHOU KOJJIOHAHOHM YaCTHIL
370 GyayT oO6MeHHbIe KATHOHLI, HJIH TOIJIOUIeHHb e OCHOBAHHS.

Brune Mpl omucasu BO3SHHKHOBEHHE 3JIEKTPHYECKHX 3apsiioB Ha
KOJJIOH/AHBIX YACTHHAX B pe3yJbTaTe H36HpaTelbHOH ajAcoOpOLMH HMH
HOHOB K3 OKPY¥KaloIero paCcTBOPa U 3aKpPeIVIeHHsl HX Ha CBOeH moBepX-
HOCTH CHJIaMH OCTATOYHBIX BaJICHTHOCTEH.

Onnako 3apsj 4aCTHI MOXKET BO3HHKATb HE TOJbKO STHM MyTeM, HO
Y BCJIeACTBHE JUCCOIHANHE MOJIEKYJl, 00pasyIomuX YacTHILy, B OBEpX-
HOCTHOM ee cioe (Mattson S., 1938). Takum npumepom moxer OHTb
MHUeJJIa KpeMHeKHCJIOTH B INe0dHOH cpene (puc. 49, /). Hapo munen-
Ael npeacrabieno nSiO,. B mepudepnyeckom cioe yacTunnl Gyaer

! 2

mM,\‘\ennxmnij 2a
“‘v 0”,0”:[0 llll0p

44 ”,00

QomEHlUa,
astue
& %,

Puc. 49. Cxema cTpoeHHs MULEJJI KPEMHEKHCIOTH B IieJouHok cpefe (1)
H TYMHHOBOH KHCJOTH (2)

HabmogaTeesi ruaparanusi SiOp ¢ o6pasoBanHeM MeTaKpeMHEBOH KHC-
Jotel: Si0, + HyO—H,Si0;. Yactnunas aucconmanus 3Tofl KHCAOTH
Ha moupl SiOy—™ m 2H* ¢ oraucconuanuell nonos H* B Iesounod
pacTBop, B koropoM jomuhupyior OH™, mpuBogutT K ¢dopmMHpOBaHUIO
MHUEIBl KpeMHeKHeaoThl. OHa cocTouT u3 siapa (nSiOg), BHyTpeHHero
3JIeKTPHYECKOTO CJI0si ¢ MOTeHuMas onpenensiomumu nonamu (SiO5™),
HEMOABHIKHOTO CJ10s HeOTAHCCONHHpoBaHHbX HoHoB (H*) u auddys-
HOTO CJIOS M3 OTJHCCOIHHPOBaHHBbIX HOHOB Bojopoaa (HT).

Anajorn4noe BO3HHKHOBEHHE MHIEJE BO3MOXKHO H JJIsi APYTHX
KOJIVIOH/IOB B [IOYBe, HAPHMep /15l TYMHHOBOH KHCJIOTEI, KOTOpas, Kak H
KPEMHEKHCJIOTa, B yCJIOBHAX npeobiajaiomux B nouse pH, otanuaercs
SICHO BblpaXKeHHbIMH KHCJIOTHBIMH CBOficTBamu (puc. 49, 2).

AmboTepHble KOAMOHAB HIM aAMPOAUTOHAbI

B npeapIAyIieM pasaeae Mbl OTMeYaJsH, 4YTO 3apsij KOJJIOHAHBIX
YacTHIL B paCTBOpe MOXET BO3HHKATb B pe3yJbTaTe ABYX MPONECCOB:
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a) asicopbuMp dacTuieH HOHOB ONpeJeJEeHHOIO 3HaKa H3 JHCIepPCHOH-
HOJ cpefipl # 0) JHCCONMALIMY MOJIeKYJ1, 06pa3yomuX 4acTHy, H OTIHC-
COLMaNMH YaCTHIEH OJHOro H3 HOHOB B HHTPAMHIENIADHYIO XKHI-
KocTb. BTOpO# U3 3THX JBYX Ipoueccos Hanbomee NOAPOOHO HCC/IeA0BaH
WIBEACKUM ToYBoBeJoM-KostonaunkoM C. Marrconom. On  paccma-
TPHBaeT KO/NJIOHAHYIO MHLENNY KaK KONJIOHJAHHH arperaT, Ha IIOBepX-
HOCTH KOTOPOTO pACHOJIaraioTCsi HOHOTeHHble (POXKJaiomHe HOHbI)
rpynnsi. OTIHCCONHHDPY ST KaTHOHbI HJIH @HHOHEL B PAaCTBOD, 3TH I'PYIIIbE
06y CJIOBJHBAIOT NO/IOKHTENBHEI WJAH OTPHIATENbHBIA 3aPsl  4acTui
HJIH HX MHKpoarperata u (OpMHpOBaHHe KOJJOHAHOH MHLEWIB CO
BCeMH ee 4acTsiMH M CBOMCTBaMH, MpelCTaBJECHHBIMH Ha PHCyHKaX 46,
48, 49. Kak moka3a/nu Apyrue HccjelOBaHHd, AaHHas Teopus C. Mar-
TCOHa Hanbo/lee MPUJIOKHMa K KOJJIOHAaM, HMeOIHM aMOPdHOe cTpo-
eHHe, a TaK¥XKe K KPHUCTa/NIH4eCKUM KOJJIOHAaM, Ha IOBEPXHOCTH KOTO-
pbiX agcopOupoBaH amopdHbI KOJJIOHAHBIA HOHOTeHHBHIH CJIOH.

Oco6oe BHuMaHnHe MaTTCOH yje/sieT KOJJIOHJAM, CIOCOOHBLIM mepe-
3apsKaThCs (MEHATHL CBOH 3J1eKTPHUYECKHI 3apsfl) B 3aBHCHMOCTH OT
peaknuH Ccpelbi; TakHe KOJJIOHIbI TMOJYYHJH Ha3BaHHe aMGOTepHLIX
KOJIOHJOB, WJIH aMQOJHTOHAOB. THNHYHBIMH aMpOJUTOHAAMH B MOY-
Bax ABJSIOTCA THApaThl Okucell kejdesa u amiomuuua (Fe(OH)s,
Al(OH);), a Takxke opraHuuecKHe COeJHHeHHs — mHpoTenHul. Haspau-
Hble COeIMHEHHUS, B 3aBUCHMOCTH OT peakiWH Cpelisl, BedyT cebsl TO Kak
6a3ou Abl (ueJodenofobHbl), TO KaK all U L OH &bl (KHC/IOTO-
nojo6uei). Hanpumep, B KHCJIOH cpefie, Tle OpeBaJupyioT B pacTBOpe
noubl H, ruapooxucsk anomuuus OysieT Bectn cebs Kax 6a30uf, u AHC-
couunpoBaTh no ypassenuio Al(OH).—>Al(OH)$ -+ OH", coo6uias
KOJUIOHIHOH YaCTHie I[IOJIOXKHTeJbHEI 3apsai. Ta e THAPOOKUCH
B 1eJOuHOf cpeme, B Koropoil aomuuupyer OH™ uon, Oyjer BecTu
cebs1, KaK anujou/] 1 OTAUCCOLHUPOBATEL B pacTBOpPe BOAOPOAHBIN HOH MO
ypaBhennio Al(OH); — Al1(OH),O- 4+ H*, uro ofyc/ioBuT orpHua-
TeJbHBIH 3apAJ KOJNJIOHAHON 4YacTHibl. XapaKTep AHCCONHALUHU 3/eCh
CJleflyeT XHMHYECKOMY IIPaBuJy, IO KOTOpOMY /iBa CO€/IHHEeHHs, AaiollHe
IPH AHCCOLHALMH OAHH OOIHH HOH, B3AHMHO NOJABJSIOT JHCCOLHALHIO
Apyr JApyra.

B kucsiofl cpefie (ypaBHeHHe HepBOe) OTAMCCOLHALHA HOHA BOJO-
pOZa MofaB/ieHa yxKe Ha/IHYHbIM [IPeBa/IHPOBAaHHEM 3TOrO HOHa B PacT-
BOpe, TaK e KakK B IIeJOYHOH Cpefle TMOJaBjieHa OTAHCCONHanHus IVIHHO-
3eMOM T[HADOKCHJIBHOTO HOHA BBHJY [peBaJHPOBaHHA 3TOrO HOHa
B JHCIIEDCHOHHOH Cpeje.

AwmdorepHbie CBOACTBA NPOTEHHOB CBSI3aHHl C HaJHYHEM B HHX
KapOokcusibHbix rpynn (—COOH), o06ycioBIHBaOIHX KHCJIOTHBIE
cBojicTBa, u amuuo-rpynn (— NH,), Hocureseil 6a30HaHBIX CBOHCTB.
B 33BHCHMOCTH OT IPHPOAbI - AaMHHOKHCJIOT, M3 KOTOPHIX HOCTPOEHH
1eny MOJNUNENTHAOB, B KOJJIOHZAX MPOTEHHOB NPEBANHPYET aiH[OHA-
Hblii uin 0a30HAHLIE XapakTep.

ITockonbKY aMdoTepHble KOJIIOHAL! MEHSIOT CBOH 3apsj mpu Nepe-
XOJle OT LIeJIOYHOH PeaKIHH Cpelbl K KHCJIOH, W Hao0opoT, TO O4eBHA-
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HO, 4YTO JIOJI3KHA CYIeCTBOBAThb [epeX0jiHasl 30Ha peaKIHH, IPH KOTOPOH
H OOJIOXKHTENbHEIH, 1 OTPULLATENbHBIA 3apsAibl YacTHl, 0GyCIOBICHEBIS
OTAHCCONHaN el B PaCTBOP MPOTHBONOJIOXKHO 3apAXKEHHBIX HOHOB,
OyayT ypaBHOBeIInBaThCA. KOJIOH1HAas YacTHIIa B TaKO#i 30He (TOYHee—
B TaKOfl TOUKe) Mepexoinoli PeaKuHH CTaHeT JIeKTpoHedTpaabHOl: 310
Oyler M 303 eKTpPHUYECKOEe COCTOSSHHE KOJJOH-
A 0B, NOPH KOTOPOM 3/JIeKTPOKHHETHYECKHH MOTeHUHaJ YacTHL pPaBeH
sy ( = 0). Pasnnunkbie amboAnTON bl JOCTHTAKOT H303J1€KTPHUECKOTO
COCTOAIHMA TpPH paanuuxodl Beanuynse pH cpeapl. Tax wH3oanexkTpuye-
CKasl TOYKa FHAPOOKHCH xKeJesda jexuT npu pH 7,1, raunosema (A1(OH);)
npu pH 8,1, pasanunnix npoTensoB npu pH mexay 4 u 12 *,

Bospacmaem xonyenmpayus H-uowod

Bospacmaem ronuewmpayus OH-vonoh

pH=81 I8

HKonnoud snexmpononaxumenes,  Koanoud snewmpoweumpanes,  Kenaoud Inexmpoompeyamentsy
codepmum gdmensie QHuOHe MO He COPEpHUm ofento uoHol  codepmum oomenHsie NAMUOHS!

Puc. 50. IloBepenne aMdoTepHOro KOAJNOHAA B 33aBHCHMOCTH OT peak-
LUHH CPeAH

Ha pucyske 50 npenctaBier cxemaTuuso (mo MaTrcony) mpouece
nepepacTaHusi, B 3aBHCHMOCTH OT PeaxKIHH Cpelbl, 6230HAHBIX CBOHCTB
THAPOOKHCH AJIIOMHHHS B auHJOHIHbIE.

Amborepibie KOANOHAH — cAalple KUCAOTHI ¥ OCHOBaHHfA. 1O
00yC/I0B/IeHO HEe3HAYHTEJbHOH CTeNeHbIo AUCCOIHAIlHH HX B pacTBOpe.
Ilo pacueram Marrcona, KOJVIOHAHAsA YacTHUA C 3(h(EKTHBHLIM pajiHy-
coM 44,5 muK, Ha TOBEPXHOCTH KOTOPO# MOXKeT nomecTuThest 505 208 Ka-
THOHOB, CHOCOOHBIX K OOMeHY, CyJAd MO BeJHYHHE 3JeKTPOKHHEeTHUe-
CKOro moTeH1LHaJa B pacTBope 0KoJo 70 g, no/xkHa Oblia OTAHCCOLHHPO-
BaTh B pacTBOpe JAulib 857 uoHOB, T. e. 0,17% ux obuiero yucia. Jror
TeopeTHYecKHil pacueT MarTrcona, B 0oOuieM, NOATBEPHAEH IKCIEpH-
meHTanbHo Mapmangom (1948). Tlpumenss MemOpaHHBblE SJIEKTPO/b
A/ M3MepeHHs aKTHBHOCTH KAaTHOHOB BOJIM3H IVIMHHCTBIX YacCTHI[, OH

* M3037eKTpHYeckoe COCTOSIHHe KOJJIOHJOB OGHapyXuBaeTcss KaTadopHTH-
4ecKuM NyTem Haxoxpaenus peanunud pH, npu koTopodh koadoupwbik pacTeop,
HOMeL[leHHbIﬁ B MOJIe 3JIEKTPHUYECKOro TOKa, HeE OGHapy)KI/IBaeT NepeaBUXKEHU sk
KOJJIOHJHHX 4YaCTHy K aHOAY HJH KaToAy.
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HallesJ, YTO y MOHTMODHJIJIOHHTOBBIX IVIHH OTAHCCONMHDYIOT B And-
«pysHBlfl CJ10H TONBbKO OKoJio 0,1 HOHOB KaJbllHsl H HATPHS.

Amdoreprble KOJJIOHAEL B [IOYBEHHOM PacTBOPE MOTYT B3aHMOJefi-
CTBOBATh € APYFHMH NPOTHBOIOJIOKHO 3aps2KeHHBIMH KOJUIOHAAJbHBIMI
YaCTHIIAaMH H HOHaMH JHCCOIHHPOBABIIHX JEKTPOJHTOB, 06pa3ysl MHO-
TOYHCJIEHHBIe BADHARTHI CJIOXKHBIX aM(OIUTOHAOB H COJIOUAOB (coeobpas-
HBIX COCJHHEHHH C KaTHOHaMH H aHHOHAMH COJIeBHIX DacTBOPOB).

Cpenn amMQoTepHBIX KOJVIOHAOB B IMOYBaX OOBIMHO INpeoGiajaior
-AUKJOH/IHBIE TPYINL COefuHeHHH Haj Gazoujamu. Ilpun o6pasosanun
CJOXHHX aM(OJHTOHAOB TpyNna KOJJIOHJAOB, pearupyomux Gasou[-
HO, OGbIYHO ObIBaeT MONHOCTHLIO HCYePHaHa, B TO BPeMA KaK allHAOHIbI
OCTaloTCsi B H3GHITKe (B pacTBOpe). ATOT PaKT MOJHOCTHIO COTIAcyeTcs
¢ Ha/JuuueM OOIIero OTPHIATENbHOIO 3apsja TBePAOH a3kl NOYBHI MPH
B3aHMOJIRHCTBHH €e C BOJOK, O ueM TOBOPHJIOCH B HadaJe HacTosel
TJ1aBhI.

METOA bl ONPEAEJEHHUSA YAEJbHONA NOBEPXHOCTH
H NMOBEPXHOCTHOM 3HEPI'HH NOYBbDI

IToyBa — cpefia moJuAUCIEPCHAs U reTeporenHasi. TBeppas dasa ee
COCTOHT H3 MEXaHHYRCKHX 3/ICMeHTOB Pa3HOH BEeIHYMHBI, Pa3noll GopMbl
H pPasjIH4YHOro XHMHYeCKOTO H MHHepPaJIOTHYeCKOro cocTaBa. Bce sTo
KpailHe 3aTpyJHfAT ONpefleJIeHHe COBOKYIIHOH NMOBEPXHOCTH MOYBEH-
HBIX YacTHll.

Ilo cyTH Aena HH NOYBOBeJIEHHE, HH KOJVIOHAHAS XHMHSI He pacmoJa-
raloT TOYHBIMH MeToJaMu JJsi O3HadeHHOH menu. Bo Bcex Meropax,
IPHMeHSIeMBIX U151 ONIPeJIe/ICHU A YAeNbHOH TOBEPXHOCTH ITOYBHI, Jie/1aeT-
Csl TOT HJIH HHOH JONMYCK, YIPOWQAIOMHMI 3a/lauy, H JIHIIb C IPHHSATHEM
€ro BO BHHMaHHe 3ajaya pemiaercsi. Hanpumep, Opu reomerpHyecKoM
METOJle yuyeTa IIOBeDXHOCTH MPHHHMaeTCst B DacyeT 3PpeKTHBHHIH
JHaMeTP HJIH PajinyC MeXaHHYeCKHX 3JIMEHTOB IIOYBBl H COOTBeT-
CTBeHHO JeJlaeTCsi JONYCK O wapooOpa3noit uXx c¢opme. B wmeroze
onpefenends yAeTbHOH NOBEPXHOCTH TO BeTHYHHE COPOIHH MOYBOMH
BOJASHOTO Mapa AONYCKaeTCs, YTO Ha ONPEJEeJeHHON CTaJHH COpOuHH
BCE TOYBeHHbIE YACTHYKH, BHE 3aBHCHMOCTH OT HX BeJIHYHHBI, (QOPMBI
H COCTaBa, OKPHIBAIOTCS CJIOEM BOAHBIX MOJIEKYJ -—MOHOMOJIEKYJISIPHEIM
HJIH [OJIHMOJIRKYJISIDHBIM — OJHOH H ToH e MomuocTH. Ilpm yuere
TIOBEPXHOCTH MOYBBl IO TEIVIOTe ¢ CMaYUBaHHS INIPUHHMARTCS, YTO
BCSl TeJIOTa CMAuYHBAaHHA BhiIeIsAeTCH MNOYBOH NPH aAcopOuHH e
MOHOMOJIEKYJISIPHOTO CJIOSi JAHINoied BoAbl M T. A. Bee atH ponycku
BeCbMa YCJOBHBI. YNpollas 3ajauy, OHH B TO K€ BPeMA NPHBHOCST
‘B Hee GOJIbILee HJIM MeHblee HCKaxeHHe (akToB. A MOTOMY M BeJHYH-
Hbl yJeIbHOH IOBeDPXHOCTH IOYBbLI, ONMpelessieMble NIPH HaJHYHH ITHX
JIOIYCKOB, IIOJIYYalOTCSl BeChMa NMPHOJIH3HTENbHbe. 3/1eCh MOXKHO T'OBO-
PHTb JIMIIb O CPaBHHUTEILHOM IIOps/IKe BeTHYHH, a He 06 aGCOMOTHOH
HX TOYHOCTH.

Huaye crout Bonpoc 06 yyeTe NOBePXHOCTHOH IOYBEHHOH SHEPTHH.
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Ona MoxkeT ObITb JOCTaTOYHO TOYHO YdYTeHa B 3prax, AKOYJISAX HJH
B KaJIODHAX; HANpHMep, TeIIoTa CMAayHBaHHs MOYBbl — B KaJOPHAX
Ha TpaMM BelecTBa WJIH B JKOYJSX, YUYHTHIBasi, YTO MeXaHHYECKUM
SKBUBANEHTOM | Kaa siBjisieTCst KOJMUYeCTBO paGoThi, paBHoe 4,185 .

Jast onpenenends yaelbHOH IOBEPXHOCTH MOYBH [OJb3YIOTCS
NpPSIMBIMU 4 (Yaiie) KOCBEHHBIMH MeTojAaMmu. 3/1eCh Mbl KOCHEMCS JIHIIb
HEeKOTOphIX HauboJsiee pacnpoCTpaHEeHHbIX MeTO0B, PHJIOKHMBIX K [0Y-
Be, IPHYEM, KaK 4 B MPeAbIAYIHX IVIaBaX, COCPeOTOYUM BHHMAHUE HA
NPHHIMIAX, OJIaraeMbiX B OCHOBY MeTO/IOB, a He Ha TeXHHKE HX BHINOJ-
HeHus *.

BusyaibHblif MHKPOCKONHYECKHA MeToN,
onpefieleHHs] NOBEPXHOCTH MEXAHMYECKHX 3JIEMEHTOB

MeTo[ OCHOBaH Ha J0mycCKe, 4YTO CpelHee 3HAUeHHE IVIOIAAH MPO-
€KIHH Ha IVIOCKOCTH YacTui J1o60i GOpMbl IPH Pa3yiu4HON HX OpHEH-
Tanud cocTaBasieT 0,5 HX NOBEPXHOCTH, a OpM OTCYTCTBHH YIVIOB,
BXOASINUX B npoeknuio, — 0,256 mnoBepxnoctu. [lomectuB Ha mpej-
MeTHOe CTeKJO MuKpocKoma X YacTuil, CHHMaeM HECKOJBbKO MHKpO-
<doTorpamM npu paanuyHoil opueHTanuu uactui. Ilosyuennsie MHKpO-
(oTorpaMmbl IPOEKTHPYIOTCS Ha JHCT GyMaru ¢ onpee’eHHbIM JHHeH-
HBIM YBeJHUeHHEM, M IVIAHHMEeTPOM CHHMaeTcs IJIOmaAb IpPOeKIuii
YaCTHIL. ¥YYHTHIBasi MPHHSTOE yBeJlHueHHe MHKPoPOTOrpaMM, pacCuuThi-
BalOT CPEeJHIOW IJIOmMAAb OPOEKIUH KakJ0#l YacTHOhl U CPeIHIO
IJIOmAAb /s BCeX yacTHIl. ECiin NpoeKnHu He HMeJH BXOASIMIMX Y IVIOB,
AJIsi BBIMHCJIEHHS] MOBEPXHOCTH YaCTUIL NpHHUMaeTcs Koaddumuent
0,25. Ckaxewm, B Cpe/lHeM IJIOmAa b IPOeKIHH 4aCTullbi paBua 3- 1072 um?,
3HAYUT MOBEPXHOCTb YacTHub! OyzneT paBha 3-107%2-4= 12 - 1072 um>

MeTox DOpPHIOKHM K YacTHIAM, HMEIOIUM IVIaJKYIO BHEIIHIO
MOBEPXHOCTb W HUYTOXKHO MaJyl0 BHYTPEHHIOIO [OBEpPXHOCTb.

Ilo Mepe ycoBeplieHCTBOBaHHS TEXHUKH MHKPOCKONHPOBAHHUS U OCO-
OenHO moc/e u306peTeHHsi J1eKTPOHHOTO MHKpOCKONa ObWIO CHENIaHO
MHOTO MOMBITOK ONpeleNHTh ONTHYECKHM MYyTeM He TOJBKO BHEIIHIOH,
HO ¥ BHYTpeHHiol0 mnopepxuocTh mouBw (F. Krezil, B. B. HWabun
u A. B. Kucenes, W. W. Ewing u J1p.), 0JHaKO IOJOXUTETbHbE
pesysbTaThl ObUIH JOCTHTHYThI JIULIbL B OTHOLIEHHH KPHCTAJJIHY4ECKHX
«HEMOPHCTHLIX» NOPOLIKOB. UTo KacaeTcsi TOHKOMOPHCTHIX a1COpGEeHTOB,
TO JaXe C HCNOJNb30BaHHEM 3JIEKTPOHHOTO MHKPOCKONA MOACYHTATh
HX BHYTPEHHIOIO NOBEPXHOCTh He IpelCTaB/sieTCsi BO3MOXKHBLIM **.

* TexHuKa ONpejeJeHHs pa3HYHBX XapaKTEePHCTHK IOYBB H ADPYTHX
JIMCIEPCHBIX TeJ H3JaraeTcs B pPsiie METOAHUECKHX PYKOBOACTB. CM. Hampumep:
H. A. Kauunscku#. Mexannyecknh H MHKpOarperaTHsii COCTaB MOUYBHI,
METOJul €70 H3yueHusi, 1958 r.; A .. Bagowuusda u 3. A, Kopuarus a.
Metopm necaeflopanus du3HuecKHX CBOKCTB MOuB M rpyHTOB. 1961 r.; U. H. IT y-
THJOBAa. PyKoBOACTBO K NpaKTHYECKUM 3aHSTHSM NO KOJJOHAHOH XHMHH,
1962 r., u Ap.

** A, B. Kuceuaes. Hosse ancopOuuOHHBIE METOAB ONpejeJCHHS NOBEPX-
HocTu ajcopGenToB. «¥Ycmexu xumuu», T. XIV, Beim. 5, 1945.
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TeoMeTpuyeckuii MeTop paciyera yne/lbHO NOBEPXHOCTH NMOYBBI

Jaa pacdera yJeJqbHOH NMOBEPXHOCTH INOYBBl IO FeOMETPHYIECKOMY
MeTOAy HeoOXOAuMbl MeXaHH49eCKHH COCTaB IOYBLHI C pasfle/ieHHeM ee Ha
¢dpakuuy u yJAeJbHBIH BeC TBePJOH ¢asbl MOYBHL. ¥JedbHash NOBepX-
HOCTb PACCUMTBHIBAGTCA JJIA KaxkAOH ¢paKuuy MNOPO3Hb, a 3aTeM s
BCETrO o6pasiia TMOYBLI B IEJIOM C YUETOM COJIep¥KaHHsA B HeM KaXK/IOH
oTfenbHol ¢paknund B %. JInsa Kaxkaol ¢paknuy MeXaHHYeCKHX 3Jie-
MEHTOB INpHHHUMAeTCs B pacuyeT cpeauuil sbeKTHBHBEIN ee JuaMeTp
# paguyc. Hanpumep, mnst dpakuuu 0,256—0,05 mm cpepnuil puamerp
paBeH Qﬂ—;—_oﬁ: 0,15 mm; pas ¢pakuuu 0,00—0,01 mm cpennuit

0,05 40,01
AHaMeTp paBeH ——l;— = 0,03 #m u 1. A. Pacuer o6bema u mno-
BEPXHOCTH CpelHel OTJeJbHOH dYacTuupbl B KaxuoH ¢pakuuu mnpo-
U3BOAMTCS JJIS1 IApooOpasHOi cdepbl, ¢ NPHHATHEM BO BHHMaHHe
3¢peKTHBHOIO pajuyca 4YacTull, no oOmen3BecTHEIM ¢GOpPMyJaM (414

oGbema mapa~—%nR3; IJg moBepXHOCTH mapa 4mnR?%). YaenpHas

NOBEPXHOCTh TBepJOH (ha3bl IOUBLI MOXKeT ObIThb paccuuTana Ha | @
unn Ha 1 cu®; game pacuer BepeTcst B cu® uan #® Ha | 2 TBepJoi#l dasbl.

3nan 0o0beM cpefiHell IO BeJIHUpHE 4acTHUB B KaxAo#H dpaknun (V)
U ee yJaedbublfl Bec (d) HaxoguMm Bec yacTuubi Vd B e, a 3aTeM KOmu-

Vid . Haxkonen, 3muasi Konudectso
YacTHI JaHHOH (ppaKuuy B 1 2 MOYBBL ¥ MOBEPXHOCTb KaXKAOH YacTHIkI,
HaXOAMM COBOKYIHYIO NOBEDXHOCTb BCeX YacTHIL B | 2, uiu yAenbHYIO
(BeCcOBYI0) TMOBEPXHOCTb TBepAOH (has3bl NMOYBHL st JAHHOH ¢paKuuu
MeXaHHYeCKHX 3JIeMEeHTOB.

Briuncaug ynenbHylo NOBEPXHOCTb VIS KaX[OH (pakuuu M 3Hast
NPOLEHTHOE COfEPIKAHHE OTACJIbHBIX q)paxuun B aHaJH3UPyeMOM
o6pasne IOYBbl, PacCYHTHIBAeM (IO TPOHHOMY IPaBHAY) VAEIbHYIO
MOBEPXHOCTh 06pasia NOYBhl B IIEJIOM.

Ilycts yAenbHasi MOBEPXHOCTh OTAENBHBIX Gpakiuil GyIeT: pi, Pa,
Ps ... px cMm?/e.

IlponenTtHoe cofiepkaHue TeX XKe (pakiuul B INOYBe COCTABJISET:
p1—5%, ps—10%, ps—20% ... p,—y%, TOrma yJAedbHasi INOBepPX-
HOCTb IIOYBBIL:

Pya:5pi+ 10P2+~21%€3+ .. Fypx en?le. . (46)

B rtabanne 37 npuBomuTcs obpasenm pacyeTa y/eJbHOH HNOBEpPXHO-
CTH TBePJOH (ba3bl NOYBH 10 MEXaHHYECKOMY ee COCTaBy, NPOH3BeJeH-
wpiit I1. B. Bepimnunbim *. M3 Tabauusl cielyer, 4TO npoanadu3upo-
BanHaa [I. B. BepmunuHpiM ImuHucTas nouyBa o6Majana yJAeldbHOH
MOBepXHOCThIO 28 m?/e.

YeCTBO 3THX YacTHlL B 1 & ITOUYBRBI:

* C6.: «OcHoBH arpodusnku», Y. II. M., 1959, cTtp. 224—225.
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Ta6auua 37

y)leJleaﬂ noBepXHoCTh NMOUBH, paccunTaHHast No pesysbraTaM MeXaHHYeCKOro aHanumsa

Cpeannft gua-

TToBepxHOCThL, cM2

TipoleHT pan-

o Bece=2,65 2/cm3 whcrm | YAeRwHAR | oot | ckom anannse
1.1071—2,5-10—2 | 6,25-10—2 2,4.10—4 6,4.10—¢ 1,6-108 2,3.10—2 | 37,0 1,8 5,0
2,6-10—2-5.10—3 1,5-10—2 3,4-10—6 9.10—¢6 1,1-108 1,4-10—3 1,5.102| 15,0 10,0
5-10—3—1.10-3 3.10—3 2,7-10—8 7,2.10—8 1,4-107 5,4.10—5 7,6-102] 1,5.102 20,¢
1.10—3—5.10—4 7,5-10—4 4,2.10—10 1,1.10—2 9.108 3,4.10—6 3,1.103] 3,1-102 10,0
5.10—4—1-10—4 3.10—4 2,7.10—11 7,2.10—11 1,4.1010 5,4.10—7 7,6-103) 1,1.108 15,0
1.10—4—-5.10—% 7,5-10—5 4,2.10—18 1,1.10—12 9.1011 3,4-10—8 3,1-104, 4,6-108 15,0
5.10—5—1.10-% 3.10—5 2,7-10—14 7,3.10—14 1,4.1018 5,4-10—¢ 7,6-1041 7,6.108 10,0
1.10—56—1.10"¢ 5.10—8 1,3.10—16 3,4-10—16 2,9-1015 1,5-10710 | 4,4.105| 4,4.104 10,0
1.10—6-1.10—7 5.10—7 1,3-10—19 3,4.-10—19 2,9-1018 1,6-10—12 | 4,4.106| 2,2.105 5,0




T'eoMeTpHyecKuit MeTOJ pacyeTa yAeJbHOH HOBEPXHOCTH jJaeT Godee
NOJIOKHTENbHEIE De3yJbTaThl A HeCKOB, JIHIIEHHBIX KOJJIOHAHON
dpakuuH, 1 MeHee MOJNOXHTeJbHble A5 TsKesblX nous. IlorpemnocTn
pacyeTa B TSXKEJBIX IOYBAX CONPSIXKEHHI C TPYAHOCTAMH H HEXOCTATOY-
HOH TOYHOCTBIO yYeTa pa3MepOB OTAeNbHLIX GpaKuui KOJMJIOHIHOL
yactu nousul. Kosyonael o6nafaioT HauBHICIIeH B NOYBE YAEJNbHON
NOBEPXHOCTbIO, @ OTOMY BCSIKAsi HETOUHOCTb B YYeTe HX Pe3KO MOBHI-
maeT omubOKy B pacyerax.

Jns  KOJIOMAHBIX YacTHi, 3ajaya 3aTpyJHewa H TeM, UTO OHH
06/1a1a10T MOIVIOIAIOWHM KOMIJIEKCOM, T. €. SIBJSIIOTCS HOHHBIMH aji-
copGeHTaMH, YTO BeCbMa OCJOXKHSET MOHATHE 00 HX HOBEPXHOCTH.

Haxkonen, usBecTHasd yacTb om6oOK B pacuyeTe yJenbHOH NOBepX-
HOCTH TOYBLI I'eOMETPHUYECKHM MeTOAOM IpOHCTeKaeT M3 Toro (akra,
4TO B pacueT IPHHHUMAIOTCSl He JeHCTBHUTeNbHble pasmepel W (OPMbI
MEXaHHYECKHX 3JIeMEHTOB, a TlApaBJIMYecKH PaBHOLEHHBEIE MM BOOG-
paxaemble cdepuuecKHe YacTHIH.

Pacuer ynenbHOl MOBEPXHOCTH H MIOBEPXHOCTHON 9HEPTHH MOYBLI
no cop6uun ¥ ancopGuUH el mapoB BoAH*

B cuny noBepXHOCTHOH SHEPTHM MOYBHI OHa ajicopOuPyeT Ha CBoeil
' IOBEPXHOCTH Napbl BOABI M DPa3jHYHblE .Fa3bl. 3aKOHOMEPHA MONHITKA

N0 KOJIMYECTBY aJACOpPOHPOBAHHOH BOJH! MJIH rasa PacCUHTaThb YAENbHYIO
NOBEPXHOCTb MOYBHL.

Meton MuTtyepanxa ags omnpenejeHHs oOllei, BHelUHeH H BHYT-
peHHell (MAH MHUENISAPHON) yAeabHOH MOoBepxHOCTH mouskl **. Obmyio
VAENbHYIO NOBEPXHOCTh MOYyBH MHTYEPINX MPEAJNOKHI ONpele/siTh Mo
MakcHMaJbHOH ee rurpockonndHocTH (Wy). Ilon MakcumanbHO# rurpo-
CKOIMYHOCTBIO, - KAK H3BECTHO, NOHHMAeTcs HauGoJbllee KOJMYECTBO
BOJBI, KOTOPYIO NOYBAa MOXKeT COPOHpPOBAaTb HA CBOeH NOBEPXHOCTH M3
atmocdepnl, HaChlmeHHOH napaMu Ha 94—100% ***.

* TIpouecc pu3nuecKOH aJCOPOUHH ¥ COPGUHHU NapOB BOXL H Fa30B TBEPABLIME
afcopGeHTaMH (B HalileM cJyuyae IOYBOH), B 3aBHCHMOCTH OT cBONCTB ajcop6eHTa
H azcopGupyeMoro napa HJH rasa, a TakXe OT ycJoBHH agcopbunu (mapjenue
napa, rasa, TeMIeparypa) BecbMa MHOroo6paseH. B 3Tolf raaBe MBI KOCHeMCH
JUIIb YaCTHHIX CJYdYaep H30TepM ajcopGUHH, HaunGoJee YacTO BCTPeEUAOHIHXCH
B NOYBEHHOH aHajJuTHYecKOH npakTHKe. IToxpo6GHOE H3JOXKEHHE TEOPHH 3TOro
BOIIpOCa M aHAJH3 OOGMHDPHOro (akTHUeckoro MarepHaja cM. B KH.: Credan
Bpyuayep. «<Agcop6uns ra3oB H napos» 4 B «/Jo6GapieHusx» K He#: 1. I
«Dusnueckas aacopbuusi»>, M., UJI., 1948.

** Mitscherlich E. A. Bodenkunde fiir Land - und Forstwirte,
Berlin, 1923. Bodenkunde fiir Landwirte, Forstwirte und Gértner. Berlin
u. Hamburg, 1954,

*%* HacplleHHe NMOYBH NapaMH BOJH 10 MaKCHMaJbHOH THFPOCKONHYHOCTH
NPOU3BOJUTCA B 3IKCHKATOpe B YCJAOBHSIX Bakyyma Haa 10-mpouentnoéi H,SO,
HJH HaJ HACHIEHHEIM pacTBopoM K»SO,. Texmuxy onpenesnenus cMm. B pabGoTax:
H. A. Kauunnckuii. M3yuenne QH3HYeCKHX CBOHCTB NOYBEL H KOPHEBHIX
cucrem pacrenufi. M., 1931, nan A. ®. Bagwuura U 3. A. Kopua-
r ¥ H a. MeToasl HCCleloOBaHH s QH3HUYECKHX CBOMCTB NOYB M FPYHTOB. M.,' «Bhic-
was lkoaa», 1961. ’
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MuTtuepaux npunumaer no IpenGepry (Ehremberg P.), uto mnpir
MaKCHMaJIbHOH TI'MI'POCKONMHYHOCTH BCE MOYBEHHBbIE YACTHUYKH OJeBaloT-
csl TJIEHKOH Bofbl ToamuHOM B 10 cioeB BOAHBIX MoJekyJa. Eciin B3ATh
Y3aCTHILy MOYBLI MPHU3MaTHUECKOH MM KyOudeckoil (opmel, pa3pesaTh
MBICJIEHHO OKPYXAlOIyl0 ee BOAHYIO IVIEHKY IUIOCKOCTSIMH MmO pebpam
(meprneHAHKYJASPHO K TOJIIHHE MJEHKH) W PasBepPHYTb e€, TO MOJYUHM
CepHI0 TPH3M, CyMMa OCHOBaHHHl KOTODBIX OyJeT paBHA NMOBEPXHOCTH
MOYBEHHOH YaCTHUBI, @ TOMIHHA NVIeHKA B 10 BOAHBIX MOJIEKYJ OKamKeT-
¢ BbicOTOI0 npu3M. [ens o6beM BOJHLIX NJIEHOK HA WX BBICOTY,
NONYyYHM IUIOMAfH OCHOBAHHH NPHU3M, CyMMa KOTOPbIX COCTaBHT
NOBEPXHOCTb MOYBEHHOH wacTuupl. [nameTp momekysasl Bops! MuTtuep-
auXx npunumaeT no Hepuery —0,25 maux. J,Ianbﬂefmmﬁ pacuer cnenyeT

2 WK cn®

Tak. [lycte Wy noussl = «%; Torga Boaul B 1 @ éyneT 106 100

(370 o6beM BOAHOH mnyenku B | e Bojw). UTo6bl HaliTH YJAeAbHYIO.
MIOBEPXHOCTb MOUBBI, HYXHO OOBEM IUVIEHKH pPa3feinTb Ha €e BBHICOTY:
x 25-10 ) 2 2
100 * T00-1000 000- 10 = 0 000% cx® = 4x w2,

T. e. o0asi yJedbHas MOBEPXHOCTb MOYBBI B M> UHCJIEHHO paBHAa BeCO-
BOMY % MaKCMMajbHOH TMTDOCKONMMYHOCTH MOUBHI (X), MOMHOKEHHOMY
Ha KoapduuuenT 4. CkameMm, NPH MAKCHMANTBHOH T'HMIPOCKOMHYHOCTH
nousst Wy = 10%, ynenbHast moBepxHOCTb ee OygeT Py, = 10-4 =

= 40 m®/e, vy B oOmed dopme:

Pya:WM. 2. '4 M2. (47)‘

s onpenenennsi BHelIHEH yIeAbHOH NOBEPXHOCTH mOuBbl Mutuep-
JHX npejasaraeT HacHllaTb NMOYBBI NapamMu 66H30Jla.

Ilpeanonaraercs, uyTo Momekysael GeH3osna Gosee KPyMNHBE, YeM
MOJIEKYJIH BOALI, GyAyT oceiaTh Ha BHeLIHEH MOBEPXHOCTH MOYBBI, HE
NPpOHHKAsA BHYTPb MHICMIADPHBIX NOP IVIUHH H 0COGeHHO OpraHHYeCcKiX
COeJAMHEHHH NOYBbI, KOTOPhle «MNOAOOHO TyGKe, MPOHH3aHB GOMBHIUM
KOJIHUeCTBOM 1op, Ojarojapsl 4eMy BHYTDEHHssl MOBEPXHOCTb HX OCO-
OeHHO BeJIHKA... INpPH CPaBHHUTENbHO HeGOJBIIOH BHEUIHEH MNOBEpX-
HOCTHY *,

Takx xak GeH30J He CMeHIMBAeTCs C BOJOH, TO MOYBa MePe] HAcCH-
ImeHneM ee napamu Oen3osa Jo/KHa GBITE NpeIBapHTeIbHO 06€3BOXKEHa.
Jaa 3TOro Ha AHO 3KCHKATOpa, B KOTOPOM B YCJIOBHHM BaKyyMa NpOH3-
BOJAUTCS HacHIleHHE MNOYBbI mapamMu O6eH30ja, HACHNAeTCsl TOHKHM
cnoeM dochopuoit  anrpapul (P;0;). Hcrounnkom napos Gensona
B 9KCHKaTOpe sBJseTCs NMOMelleHHAs B OCO6bIil KPHCTA/NIH3aTOp CMECH
50 e npoBanckoro Macaa ¢ 10 e 6eusona (puc. 51). Kax u npu onpe-
JeJIeHUH MaKCHMaJbHOH IHIPOCKONHYHOCTH, HACBIIEHHE HABECKH MOYBHE
TIPOZOMKAETC 10 MOCTOSIHHOTO Beca. KosnueCTBO NOIVIOIIEHHOTO GeH-
30J1a BeIUHC/sieTcs B % K aGcosioTHO cyXoH uaBecKe nousbl. IlpaHuMas

*Mitscherlich E. A. Bodenkunde fiir Land — und Forstwiste,
Berlin, 1923, S. 76.
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BO BHUMaHUe NIOTHOCTD Ger3osna (0,8794) u «MeHBUIYIO CUNY ClUENJeHUs
C TBepAbIMM YaCTHLAMM», LIsi CDABHEHHs KOJIUUECTBA ajAcopOUpOBaH-
HOro Gensona ¢ KONHUYECTBOM BOJbI B NOYBE NPHM MAaKCUMAaJbHOH ee
THTPOCKONUYHOCTH MuTdepinx npeasnaraer Ko3puiHeHT nepexona 4,4.
YMHO®Kas TpOleHT ajgcopbupoBaHHoro nousoll Gensona Ha 4,4, Mbl
Kak Gbl BhlpaXkaeM CTeneHb afcopOuuu ero B €JHHMIAX BOJBI M MOXKEM
PAaccuNTaTh MO HeH BHELIHIOK NOBEPXHOCTD
TIOYBHI.

e 3uasg oOIyI0 M BHEUHIOI YACNbHYIO
: MOBEPXHOCTb MOYBBI B M%/2 M BHIUMTas U3
/ nepBOil BeJMUMHBI BTOPYIO, HaXOAUM BeJiH-~
T Y4HHY BHYTPeHHeH yAeJbHOH IOBEPXHOCTH
J!(lH\thnm,.,gimi

—

7,

\ noussl B M2/,

[1! Meton Mutuepanxa omnpefeneuust o06-
]1“ meH, BHemHeH W BHYTPeHHeH (MHTpaMu-
H(

|

;m

LEeJJSIPHOH ¥ MHLEANSIPHOH) YJenbHOH mo-
BEPXHOCTH MOYBEI NOJKyMaeT cBoel mpocTo-
Toii*. OIHaKO B HeM CAeJdaHO HECKOJbKO
JONMyilleHuH, JenalomuX NoJjydyaemble IO
5TOMYy MeTOJy pe3yJ/bTaTbl BeCbMa YCJIOB-~
i Pt HbIMH. Bo-mepseIX, JONYyHieH¥Me TOTO, YTO
e TS NPH MaKCHMaNbHOH MMTPOCKONHYHOCTH NOY-~

Puc. 51. Onpenenenne wrem- BPl BCE MEXAHHUECKHE SJEMEHTH B Helt
wefi> mopepxHocTH nouss ~[OKDHIBAIOTCS ~ CJIOeM  BOJbl  TOJIIMHOH
(1o MuTuepaHxy): B 10 BOgHBIX MOJIEKyJI, NPOTHBOPEUHUT Ha-

a — cioit gocdopuoro aurumpH-  liIeMy IPeACTABJIEHHIO O MOYBE KaK Cpele
B e D A i TIOJHMCIIEPCHOl M reTeporeHHoil. TakHM
D s o oiobO¥  JOMYINIEHHeM OTPHLAETCs 3aBUCHMOCTb HMH-
a6con0THO CyXad novsa TEHCHMBHOCTH W Tpefena ajpcopOLuy mapos
BOJIbI MOYBOH OT pasmepa, (QOpMBI, XUMH-

4eCKOT0 H MHHEPAaJiOrH4ecKoro cocTaBa MeXaHHUYeCKHMX 3J1€MeHTOB, uTo
He cornacyercst ¢ pakramu (cm. cTp. 124—~125). B coBpemMeHHOM nOHHU-
MaHHMM He TOJNBKO Pas/indHbie NO pasmepaM, (OPMe H COCTABY MeXaHH-
geckye 3eMeHThl 00;1afaloT pasjinuHOd NOBEPXHOCTHOH 3Hepruel, Ho,
KaK 3To cleayeT M3 yUeHHsl O KpHCTaJJIH4eCKOM CTPOEHHM MHHEepaJ/oB
M KOJJOMAHOH INOYBEHHOH MHIeANBl, B NpefesriaXx OXHOH 1 ToH XKe
HaCTHIBl SHEPreTHUECKOe COCTOSIHME €€ MOBEPXHOCTH pasiMuHO Ha
NIJOCKHX y4YacTKaX, Ha pe6pax, Ha BepmIMHAX YIJOB, Ha OCTPHHAX,
ofpasyoiiXcsi B pesyjbrate HanoMa wuan JApobrieHust MMHepaJa.
CiienyeT TaKXe YUHTHIBATD, YTO NPH CTeNeHY HAChILEHHs NOYBbI NapaMu
BOJBI, NpHOJMKAWOWEACH K MaKCHMAaibHOH T'MIPOCKONMYHOCTH, MpO-
fiecc axcopOuMN MapoB nepepacTaeT B mpouecc copOmiM, KOraa Hapsiay
< azcopOnuell napa noyBoH BCTynaeT B CHJly H NPOLECC KamwLisipHOH

IMVAWA\M____WA

* OToT METoj Hallei ofo6peHHe H B HEKOTOPHIX HCCJAEIOBAHHAX COBETCKHX
nousoBefioB. CM.: B. B. KBacHu u K 0 B. KOHCTaHT2 MaKCHMaJbHOTO MHKDO-
MHneAdsipHOro ofbeMa mouBy. 3an. Bopomex. c-x. HH-Ta. Tom I (XVI). Bopo-
Hex, 1935.
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KOHJIEHCALMH, OGYC/IOBIEHHBIH PAasIHUHONH YIPYTOCTLIO Napa Hal BOTHY-
TOH, IUIOCKOH M BHINYKJIOH NMOBEPXHOCTAMH BOJHBIX 000J104eK COIJIACHO
ypaBHeunio Tomcona (nmopja Keabsuna) *.

ITosToMy BOpHas 0GONOYKa, OfeBamOIasd KOJJIOHAHYIO MOYBEHHYIO
YaCTHILY NPH MaKCHMaJbHOH ee THTPOCKONMKUYHOCTH OyieT HOCHTL Goflee
WK MeHee Pa3/HYHBIN XapaKTep Ha OTJAENBHBIX y4YacTKaX ee MOBepX-

o ics
“" 0.':
A
o

0%
0,'

Puc. 52. Cop6uus Boxe mnousod (nmo H. A. Kauun-
CKOMY):

A — noupeHHas yacTHHa; B — CJ0H INPOYHOCBA3aHHOH,

CTPOrO OPHEHTHPOBaHHOH BOAM; C — CJOH DPHIXJOCBA3AH-

HO¥H, c1aG0o OPHEHTHPOBAHHOH BOAH, D — BOja KanHJAJsp-
HO#t KOHMeHCAIHH

HOCTH, OCJIOXKHEHHBIH K TOMY XK€ MHKPO3OHaMH KanuJIsiPHOH KOHJEH-
calyM, Kak 3TO CXeMaTHYHO MOKa3aHO Ha pPHCYHKe D2.

Ilpu 3ToM MOIHOCTb alcOpOHPOBAHHOH Ha MOBEPXHOCTH IOYBHI
IVIEHKH NPOYHO CBSI3aHHOH BOJB! B 3aBHCHMOCTH OT pa3sMepoB, (OPMEI
K COCTaBa MeXaHHUYeCKHX 32JeMeHTOB, IO MaTepnanaM pasJHYHBIX
uccefoBaTesell, MOXKeT BAPbHPOBATh OT €IHHHUIL J0 COTEH U THICAY CA0EB

* ¥Ypasnenne Tomcona (Thomson U.) mmeer Bup:

Py _ 20M
P~ prRT

rge Py 1 P — ynpyrocT: HAacbllleHHOTO 11apd, COOTBETCTBeHHO Haj TNJOCKOH no-
BePXHOCTBIO H Haj BOFHYTHIM MEHHCKOM TIpH TeMmneparype T; O—xoadduuuent
NIOBEPXHOCTHOFO HATsKeHHsi; M-—MoJeKyaspHBIA BeC XKHIKOCTH; p—ee IJIOTHOCTE)
R—yHuBepcansHas ra3oBas NOCTOSTHHAf; r—CpenHHH PajHyc KPUBH3HBI NOBEPXHO-
CTH, CBSI3aHHOH C JByMS FVIaBHBIMH DaJIHyCAMH KDHBH3HBI 7'y H rg ypaBHeHHeM:

1 1 1

7=r—1+g- (49)

In

(48)

YpaBHeHHe NpHJIOKHUMO K J060f cdepHuecKOH MOBepXHOCTH pasfena KHJ-
KoCTb—Ta3. Jlas BHNYKJOH NOBEPXHOCTH XHUIKOCTH 7—TNOJOXKHTENbHO; AN BOT-
HyToli—oTpruaTe bHO. IlosToMy pasi cdepuueckolk xanam P>Py.
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BOAHBIX MOJeKyJ. KamuianspHasi KoHAeHCalMsl 3aMeTHO NPOABJSAETICS
NPpH pajuycax MeHHcKoB mau nop < 0,5—0,1 mx.

BTopoe 3aMeuaHue HYXHO cfedaTb O MeTOJe ONpeJeNeHHs BHeIl-
Heil, a 3HayuT, M BHyTPeHHeH yJeNbHOH NMOBEPXHOCTH MOYBHL. ABTOpy
MeToza (Mltscherhch) 6ol n3BecTen (akT Gosee ciaboil apcopOuyn
MOYBOH HEMOMSIPHBIX KMAKOCTeH, Kak GensuH, OEH30J, TOMyON, HeXelH
BoAbl. OH CBf3bIBA€T 3TO IVIaBHBIM 06pa3oM c’TeM, yTo Gojiee KPymMHble
0 pasMepaM, HeXeJIH y BOJbl, MOJIEKYJIbl HHEPTHBIX HEMOJIAPHBIX XKUA-
KocTefl He MOryT NPOHHKaTb B YyJbTpaMalble MHTPaMHLENIsPHBIE
1 MMUENJSIPHBlE TOpbI MOYBBI. 3jech ymycKaeTcs M3 BHMJA MNpaBHIO
Tapacosa, 0 kKoTopom rosopuioch B raase IV. CornacHo 3Tomy npa-
BUJy HEMNOJsSIPHBIE XHAKOCTH, Kak OeH3uH, OeH30.1, TOJyO]d, KCHJIOJ
W Jip., JOJMKHBI BO MHOTO pa3 cjabee, HeXeJH BOja, aicopOHpOBAThbCs
NOYBOH, TaK KaK AMaJeKTpHYecKas mocTosiHHas ux (mopsigka 2—2,3—
2,6) 3HauMTeJIbHO MeHbllle, HeXen AM3JeKTpHuecKas nocTOsIHHAA BOJbI,
paBuasi 81. HenosspHele XUAKOCTH B COBEpPHIEHCTBE CMAYMBAIOT THAPO-
¢buabHbIE MaTepHalbl, K KOTOPBIM OTHOCHTCS ¥ NOYBa, HO ¢1abo uMu
aacopbupyroTcs.

Ypaguenne Jlagrmiopa B pacuer yneabHoH NOBEPXHOCTH NOYBH MO
H30Tepme aAcopOuun napoe BObl (N0 MeTORY B3T). IIpupona axcop6-
IIMH NapOB BOABI NMOYBOH JaBHO NPHBJIEKaeT BHUMaKHE IOUBOBEOB. Eme
B 1902 r. nemeukue yueHnle PogeBanpg * u Mutuepaux **, usyuas
agcop6uMio NMOYBOH NapoB BOAB M TeMJOTHl CMAauyMBaHMA, MNPHILIH
K 3aKJI04eHMIO, YTO NPH HAchbIIleHMHM MOYBBI NapaMH BOAbI A0 MaKCH-
MaJbHOH TMIPOCKONMMYHOCTH YacTHUB! MOYBBI OAEBAIOTCH MOHOCJIOEM
MOJIeKyJ1 BOAbl. TaKOTo e B3IMsja Ha 3TOT BONPOC NMPHAEPNKHBAMNCH
coBerckue nouBoBensl A. P. Jlebeger (1912),. I1. B. Bepmmuun (1935)
u I1. U. Augpuanos (1936). Ipeubepr (1918) yrBepxpaan, uto Wg
(MakcuMa/bHasl TMTPOCKONMMYHOCTB) coOTBeTcTBYyeT 10 ciosiM Mosekya
Bogel ***, G. Backer (1914) ycranosun 5—7 cioeB. B 6omee mosauux
paGoTax Ilyukepa (Zunker H., 1930), Kypona (Kuron H., 1932), ®are-
nepa (Vageler P., 1932), M. M. ®unarosa(1938), bpynayspa (Bruna-
uer S., 1945) **** pBo3MOKHOe KOJNNMYECTBO aAcOpOMPOBAHHBIX CJIOEB
MOJIeKyJl BOJbI DM MaKCHMaJbHOM TMIPOCKONMHMYHOCTH NOYBHI Onpeje-
JsieTcsl JlecATKaMM, COTHSAMM M Aaxe Toicauamu. Ilo Hamemy MHeHuo,
HeJIb3s TOBOPHTb O CTAHAAPTHOM KOJIMYECTBE CJI0€B MOJIEKYJ BOJbL,
aacopGupyeMbIX OYBOH n3 aTMoc(eprl, HACBIEHHOH NapaMy BOJBI, He
TOJILKO JAJIsl PasHbIX MOYB, HO AaxKe AJs DPasHBHIX yacTHL, OJHOH M TOit
K€ MOYBH M Ja)e O CTaHJaPTHOH TOJIMHE BOZHOM NJEHKH BOKPYT
OAHOH H ToOil e uacTuubl. MOImHOCTb TaKoH nJyeHkKn OyaeT Bapbupo-

* H Rodewald. Theorie der Hydroskopizitat; Landw. Jahrb.
1902, S. 689—691.
*#* A Mitscherlich.Zur Methodik der Bestimmung der Benetzun-
gswirme des Ackerbodens; Landw. Jahrb., 1902, S. 578.
*** P Erenberg. Die Bodenkolloide, Aufl. Dresden — Leipzig,
1918, S. 268—273.
*#x% Crepan B pym aysp. Ancop6uss rasop H napos. T. 1. «PHzpue-
cxas apcopbuns». M., WJI., 8.
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BaTb OT €XMHMI[ 1O THICSY C/I0€B BOJHBIX MOJEKYJ B 3aBHCHMOCTH OT
BEJMYMHB 1 GOPMBI 4aCTHIL, B 3aBUCUMOCTH OT HX XMMHYECKOrO U MHHe-
pajiorn4ecKoro cocTaBa. Pasnorsiacns IO 5TOMY BONpOCY Y pasHbIX
aBTOPOB OOYCJIOBJIeHb pasiuupeM OCPaslnOB INOUBHI, MOABEPILUINXCH
HCC/IeIOBAHMIO, Pa3HBIMM MeTOHaMM IOJydYeHHs H30TepM ajcopOuuy,
HeJOCTaTOUHOMH ellle TeOPeTHUECKOH OCBelleHHOCTBIO 3TOr0 BONPOCA.

o 1914 r. no cyTu jena He ObLIO CKONBKO-HMOYAb OGOCHOBaHHOM
TeopuH, oObsacHsAOmEeH aacopOLHio NapOB M ra3oB TBeP/pIMM aAcopleH-
Tamu. JIMWb B 9TOM rOAY He3aBMCHMO APYT OT APyra GHLIHM IpelIOKEeHb!
aBe Teopuu: [losisun (M. Polanyi, 1914) n Jlsurmiopom (I. Langmuir,
1914), Tlonaup pxaeT ¢uandgeckyio TPAKTOBKY Ipomeccy ajacop6umn
1 B OCHOBY ee KilajeT Bau-zep-BaasbCcOBH CuiBl, TOTAA KakK, MO JIaur-
MIODY, NpOLECC MNOIVIOMIEHHS NapOB M [a30B TBePAbIMH COpPOeHTaMu
uMeeT XapaKTep IpeuMyniecTBeHHO XeMmocopbuuu. B panbHelitrem
IMPOKOe pasBuTHe B M3ydeHun o6oux BuAOB afcopCuuu (pnsuueckoi
1 xemocopbumii) monyamna Teopus JIsurmiopa.

[pouecc agcop6ums, no JIsurMiopy, npoTeKaeT cieAyromuM 06pa3oM.
B 3aMKHYTOM NPOCTPaHCTBe NpPH ONPeJe/ieHHOM JAaBleHHM Napa WM
rasa (B HallleM Cjiyyae NapoB BOfbl) napoofpasnas wau rasobast dasa
NPUXOAMT B KOHTAKT C aacopGeHTOM (B HalleM CJIydae — C MOYBOH).
Haxoasmuecs B JBHKeHMM MONEKyJH rasa WM Napa yJAapAorcs
O IOBePXHOCTb aJcopOenTa. ¥ Japel HOCAT JABOSIKMH XapaKTep: peme —
3T0 yOpyrHe YAaphl, KOTAa MOJeKyJBl rasoBod ¢asbl, yAapHBHIHCH
O MNOBEPXHOCTb aacopleHTa, MTHOBEHHO OTCKaKHMBAlOT OT Hero Ges
3aMeTHoro o6mena sHepruell. Uame HabmofaioTcss Heynpyrue YAapbl
MOJTeKyJa. B 3Tom ciyuae oHu Ha KaKoe-TO BpeMs 3ajlepIKHMBAalOTCsl Ha
NOBEPXHOCTH aAcOpOeHTa M JMIUb NOTOM BO3BPAllalOTCs B Ta30BYIO
¢dasy. Ilpoumecc 3amepxKm MOJeKyJ rasa WM Napa Ha NOBEePXHOCTH
ajgcopGeHTa, COMPOBOXKAaeMbll BbIAeT€HHEM TEMJIOTbl aACOPOUMH, M SIB-
Jsiercst OCHOBOH afcopOuyu. Ilpyu moCTosiHCTBe TeMnepaTypul 1 AaBJAeHUs
ra3oBoii (asel GHICTPO HAcTymaeT COCTOsiHHE PaBHOBECHs, KOTJAa KOJH-
4eCTBO aJcopOupyeMbiX MOJIEKYJa (p) M JZecopGupyeMBIX MOJEKya (V)
rasa (mapa) B eIMHMIY BPEMEHH M Ha E€IMHHMUY INJIOMaAM CTAHOBHUTCH
NOCTOSHHBIM. [IJ1s JaHHBIX KOHKPETHHIX YCIOBHE 3T0O GyJeT omnpelenes-
HasA ¢asa u30TepMbl agcopOuuu rasa MM napa Ha TBepAOM aicoplGenTe.

Hcxopsa m3 M3MOXeHHBIX TeOpeTHUeCKHX nNpeicTaBienuil JIaurmiop
NPeANoXM] ypaBHeHHe H30TepMbl afcopOiuu:

d
==, (50)

Tle S — 4HCIO0 MOJeKyJ, aicop6upoBanHbIX Ha 1| cm® moBepxuHOCTH:
U — 9HUCJIO MOJIeKYJ, yaapsiomuxcs o6 1 cu® nosepxuoctu B 1 cexs
v — 4UCJIO0 MOJIeKyJ1, HCnapsiomuxces B 1 cex ¢ noBepxuocTu B 1 cm%
o — KOoa(duiieHT KOH/leHCauMH (OTHOLIeH e Yicia MOJIEeKYJ, KOH-
JeHCHDYIOIMXCA Ha NMOBEPXHOCTH, K ofuieMy upcay MOJeKyd,
yAapAoImIXcs O NOBEPXHOCTD);
t — Bpems.
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Tak xak ynpyrue yAapel O NOBEPXHOCTb afcopGeHTa, O KOTOPBHIX
rOBOPUJIOCH BHIIIE, BeCbMAa peIKH, 3HaueHHe o OJNH3KO K efHHHILe.

d
Korza B cucreme (aficOp6eHT — ra3) HaCTYIHT paBHOBECHE, d—: =0,

TOrza
ap=v (51)

Bripaxenne 51 npencTapisieT HanGoiee obulyo GOpMY YpaBHEHHs
H30TepMbl afcopbumuu JIsHrMiopa. BesMunnHa p s eIHHHMIOB ITOBEpX-
HOCTH ajcopOeHTa MOXKeT OHITb pacCYHTaHA M3 KHHETHYECKOH TeopHH
rasoB mo ¢opmyie

p=— g, (52)
(2nmKT)?
rfe /m— Macca MOJIeKyJbl;

P — pjaBnenue rasa;

T — abcomoTHasd TeMnepaTypa;

K — nocrostunast Bonbumana *.

Ipu BuiBoge ypaBHenHs JIsurmiop cienan ABa jonyuieHus. Ilepsoe
H3 HUX 3aKMI04aeTcs B TOM, YTO BO3MOXKHOCTb HCIapeHHsT MOJIEKYJ rasa
(mapa) ¢ nMOBEPXHOCTH aACcop6eHTa He 3aBHCHT OT TOTrO, CBOOGOIHEI MM
3aHATH MOJIEKYJaMH COCEIHHe YYacTKH NOBePXHOCTH. DTHM Aomyiie-
HHeM KaK OBl HCKIOUaeTcs B3anMOJeHcTBHE afACOPOGHPOBAHHBIX MOMEKYJ
Mexay coboH, a yTBepxKAaeTcs JHIIb HX B3aHMOJEHCTBHE C NMOBepXx-
HOCTBIO ajcopbeHTa.

[To BTOpOMY JOmymieHHIO, afcopOHPOBATbCA MOTYT JIHLIbL Te MOJe-
KYJbl, KOTOphle yAapsiOTCsl B CBOGOAHBIE Y4aCTKH MOBEPXHOCTH afIcop-
Genta. CieAcTBMEM 3THX JBYX JONyLIeHHH SIBASIETCS NPH3HaHHE 1O
ypaBHenuto JIsHrMiopa JIHIIb O AHOCNOHUHOH aACOpPO6IH K.
YacTuunoe 060CHOBaHHE TAKOTO YTBEPKAEHUA YCMaTPHBAETCS B MaJioM
pazuyce JeHCTBHSI MOJIEKYJAPHBIX CHJI: CHJbI BaJEeHTHOCTH yObIBaioT
SKCIOHEHIIHAJbHO C PACCTOSIHHEM MeXJy NOBEePXHOCTBIO H aAcopGupo-
BAHHLIM aTOMOM MJIM MONeKyJol; cuianl Bau-gep-Baanbca y6hiBaror
06paTHO NPONOPIHOHATIBHO CEIbMOH CTeNeHH PaCcCTOAHHS MEXIY MoJe-
KyJamu.

B Gonee mosguux paborax JIsHrmiop JomyckaeT MHOTOCHOHHYIO
aAcopOuMio MapOB M rasoB B BHJAe OCTPOBKOB Ha NOBEPXHOCTH aJACOp-
GenTa. OH pas6upaeT JBa BO3MOXHHX ciaydas (U3HUeCKOH ajacopOiiup.
IlepBuiit cayuall, Koria B3aUMOJeHCTBHe aiCOPOHPYyeMbIX MOJIEKY
€ MOBEPXHOCTBIO aAcopGeHTa 6oJIblle, HEKeld B3auUMOJeiCTBHE MOJIEKY
rasoBo#i ¢a3ul Mexy co6oii. B aTom ciydae Ha NOBePXHOCTH aicopleHTa
6y et GopMHpOBaTbCA MOHOMOJEKYJsAPHEIA cnol. O6pasoBaHHe BTOPOro
aAcopGHPOBAaHHOrO CJOA MOJEKYJ He HCKJIKUeHO, HO AJs 3TOro
Tpe6yercs OYeHb OGonbliOe INOBLILIEHHE AaBJeHHS rasoBod dasml.

* [locrosinnas Boabnmana (Boltzmann L.) pasma (1,38047 +4-0,00026)-
+10—18 3pz.epad—l.
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Bo Bropom cayuae JonyckaeTcsi Gojlee CHJIBHOE B3auMOAEiCTBHE
MOJIEKYJl Ta30BOH (ha3wl, HeXesiyu B3auMOJeHCTBHE 3THX MOJEKYJ C IO-
BEPXHOCTBIO ajcop6enTa. I1o 0CYCNOBHT 3aMejVieHHOe (HOpPMHPOBaAHHE
MOHOMOJIEKYsAipHOro cyos. O GyaeT 06pa3oBHIBATHCA Ha NOBEPXHOCTH
agcopbenTa OTAeJBbHHIMH OCTPOBKAMH Momekya (glusters), mnpuuem
B ciiy OOJBIIEro B3aUMOJEHCTBUA MEXKAY MOJeKyJlaMu ra3oBoii dassi
Ha OCTPOBKH ME€PBOro aicopGHPOBAHHOIO CJIOS MOXKET cafuThest BTOPOH,
TPeTHH CJIOH u T. X., npexie dyeM chopMupyeTcs CIJIOMIHON, MOHOMOJIE-
KYJApHBIH cJ0H, cOOTBeTCTBYIOWMA HCTHHHOH (u3nyeckoli (BaH-zep-
BaanbcoBoii) agcopOuui.

Teopus u ypaBuenue JIsarmiopa Xopomio corJacyiworces ¢ dakramu
(pn3udecKoii afcopOuuK NapoB ¥ rasoB HA NMPOCTHIX, [VaAKHX MOBEPX-
HocTAX. UTO kacaeTcs CJIOMHBIX NMOBEPXHOCTeH aicopGeHTOB, K KOTO-
PHIM OTHOCHMTCS H NMOYBA, TO GOJBIIHHCTBO COBPEMEHHLIX HCCIEAOBaHM
NPHBOAHT K BRIBOAY O HAJMYMH NMOTHMOJNEKYJSIPHBIX H30TepM aAcopOuuu
ra3oBoii ¢a3sl Ha TBepAHX ajcopbeHTax, mpuueMm afcopOuus mpH AaB-
Jennax napa cBeiiiie 40—50% OTHOCHTENbHOH BAAXKHOCTH COMNPOBO-
JKJaeTcs NPOIEeCccOM KaIMIIAPHOH KOHAEHCAIHH.

Cpean TeopeTuueckux oGoOIIeHHH MO BOMPOCY HOJAHMOJEKYJISIPHOR
ajcop6buuu ¢ 1945 r. Gosbiuoe BHMManue NpuBJeKaa Teopusi BIT,
Ha3BaHHafl TdK MO HadajbuueM OykBam ¢amunuil ee asTopoB (Bpywna-
yap, OmmeT, Tesnnep) *.

B aToli Teopuu aBTOpH 0GOGuMIN Teopuio JIsurmiopa 0 MOHOMOJe-
KYJISIpHOM CJ10€ afcop Gy p UMEHHTEIBHO K MHOTOCJIOMHOH aicopOuun.
Monekyabl agcop6upyemMoro mapa — rasa MOTYT 3aJepxkHBaTbCsl He
TOJIBKO TOTAa, KOTJa OHM yAapsioTcs O cBoGOAHYIO Miomaib aacopbeH-
Ta Sy, HO U NIpPU B3aHMOAENCTBHH C MEPBLIM aAcopOHPOBAHHBIM CJI0EM
MOJIeKyN Sy, €O BTOPHM — S, ¢ TpeTbuM — S3, i-c10oem — S; u T. A.
BIJIOTb JO i = co, YTO COOTBETCTBYeT OGLIYHOH KOHJEHCALMH NPHY
ynpyrocTH nNapa P, Hachkiawmero npocTpaHcTeo Ha 100%— P,
OcHOBOHl TeopuH SIBAsieTCHA aHAJIH3 NOJHMONEKYAsApHON S-06pasHoit
HJIH CHTMOHAHOH H30TepMHl aicopOuHH, OXBaTHIBAKOLIEH OTHOCHTEbHHE
paBHOBecHble JaBJieHHsl Napa OT HYJA JO NOJHOTO HACHILEHHS HM
aTMocdepsl. YpaBuenne JIsurMiopa no aToii TeOpHu ABAsieTCs OAHHM U3
YacTHHIX caydaeB ypaBuenus DBIT.

B Teopuu agcopbuuun BIT penatorcsa xsa ponyuienusi: 1) TensoTa
afcopOuHi MOJEKYyJ BO BTOPOM, TpeTheM M JAPYTMX MNOCJENYIONIHX
CJIOSIX He 3aBHCHT OT 4ycja MOJEKYJ, YKe aAcopOHPOBAHHBIX B EPBOM
c10e 1 2) yCJAOBMS MCMapeHHss H KOHJEHCAIHH MOJIEKYJ ra3oBoll (a3bl
BO BTOPOM H NOCJEAYIOINMX BHICIIHNX ClOAX Te e, YTO H MOJeKyJ
B XMAKOCTH. IJT0 jonyileHHe OGOCHOBLIBA€TCSl TeM, YTO MOJIEKYJIbI
nepudepuyeckux ajcopOHPOBaHHBIX CJI0EB He KOHTAKTHPYIOT HeINo-
CpeICTBEHHO C MOBEPXHOCThIO afcopbenTa. A Tak Kak cdepa JedcTBHS

* CM. BolleHa3paHHyO pabGoty BpynHayspa, crp. 210 H crateio
A. B. Kuceaepa «Hopbie ancop6uHcHHEE METOAbl ONpefie/ieHHs TOBEpX-
HOCTH ajcopGenTtom». «Ycnexu xuMmuu», T. X1V, BHI. 5, cTp. 367—2394, 1945.
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cu1 Ban-zep-Baanbca ouenb Masla, MOXKHO NPeANOJIOXHTD (IONYyCTHTD),
4TO CTPYKTypa BTOPOTO, TpeThbero ¥ MOCJAeAYIONMX aAcopOHpOBaHHBIX
C/10eB Takasl JKe, KaK B XK#JKOCTH.

Ipu wanuuuy 3THX ABYX AonyieHui, B pesyJbTaTe psijia MaTeMaTu-
YeCKMX Onepauuil, aBTOPHl NPHXOJAT K CJIeNYIOMEMY YPaBHEHHIO
M30TePMH afcopOmuy Mapos:

p + —1 P
W(P;—P) — W/ C"W,C P

rie W — KoIM4eCTBO napoB, ajacopOUpPOBaHHOE NPH OTHOCHTEIbHOM
JaBJeHuy napa P;

P, — jnaBjiedne HacCHIIEHHBIX BOJHBIX NapoB;

W— KOMYeCTBO BelrecTBa, HeoOXoAuMoe AJs TMOKPHITHUS BCeil
NOBEPXHOCTH ajcopOeHTa  NJIOTHBIM  MOHOMOJICKYJIsIPHBIM
cooeM;

C — nocTosinHasd XapakTepHCTHKa CpejiHell TemaoTsl ajcopOumu
MOHOCJIOS.

Koucrautet ypaBuenns (53) W, u C HaxomaTcsa rpadpuyecky..

Ha ocu opammat orknajpiBaercs Ha OcH abciuce —

(53)

W (Ps—P)’
P
BEJINYMHA OTHOCHTEJIBHOTO JaBieHus Napa p-.

s
Bripaxast W,, B uucie MOJeKyJ aAcop6HpyeMOro BellleCTBa M YMHO-
Kasfl Ha MJIOMAajb, 3aHHUMaeMyl0 KaxKJoH MONEKYJ0H — B TBePJOM MM
KUAKOM cocTosinuH (W), mony4aoT yAe/bHYIO OBEPXHOCTb a1cop6en-
ta (S) *.
OKCepUMEHTasibHO [1OKa3aHO, YTO JJf ypaBHEHHS H30TePMb
agcop6uuu BIT (53) npsivonuueHHast 3aBHCHMOCTb OTMeuaeTcs JIPIHIb
. P
B Mpejenax OTHOCHTENbHHX JaB/leHHH napa oT 5~ = 0,05 mo —=
8§ S
=0,40—0,50.
P
Tlpu Gonee BLICOKOM 3HAYeHHMHM - HA MOPHCTHX ajgcopGenTax Hacry-
8§
naoT pe3kne OTKJIOHEHHS B u3oTepMe afcopGUuH OT ypaBHeHHus 53, 4To
CBSI3aHO C NPOSIBJICHHEM NPH 3THX JaBJeHMAX KaNWIJIAPHOH KOHJeHCca-
LMY napa. HecoomeTchne ypaBHeHus 53 ¢ n30TepMoH aacopOLUuHU NPy
HH3KHX HaBJeHHAX <O 05) A. B. KuceseB 06bsicHAIeT HECOOTBeT-

CTBHEM NePBOTo nonymeﬂnﬂ B3T (cm. Beilue) B 065aCTH 3anOJHEHHA
0c060 aKTHBHBIX MeCT IMOBEPXHOCTHM ajAcopGeHTa.

Ha pucynke 53 npuBOauM THIHUHYIO H30TepPMy afCOPOIHH BOIAHOTO
napa.

a5 nonydeHHs H30TepMbl aicopOuuu, NPeACTaBASIOMEH NPAMYIO
JIMHHUIO, JAOCTaTOYHO HMETb 2—3 sKcnepHMeHTalbHble TOUKH NPH OTHO-

CHTeJIbHOM J@BJIEHMH Napa (ﬁ—) B uuTepBase 0,05—0,5. IlogoGuoe
- 8

* Tlaomane, sanuMaeMas MoJexyjdofl Boam (W,) NpH rexcoraHaisHOH
ynakoeke, paBHa 10,8 AZ.
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JlaBjienue MOXKeT ObTb CO3JaHO B CHeluajbHBIX mpubopax * wiu
B 9KCHKATOpAX HaX pacTBOPAMHU Pas3jiM4HbIX 3JEKTPOJauTOB. B mocsen-
HEM CJIyyae MOXKHO [OCTyNaTb ABOSKO: a) HachuliaTh napamu [0 3aJaH-
HOH OTHOCHTEJbHON BJIaXKHOCTH NPEABAPUTENbHO BLICYUIEHHYIO MOYBY
win 6) o6e3BOXKMBATh A0 3alaHHOTO Npelena CHIPYIO MOYBY, KakK 3TO
pekomensyerT, Hanpumep, Kypon (Kuron H., 1930).

B ciiyuae npefBapuTebHON (JO HACHIEHHS MapaMu) CyLIKH MOYBHL
HY¥HO [IPOU3BOJHTH ee HaJ BOJOMOIJOMIAIOM{HMU BellecTBaMu, HampHu-

%r

W%

3
-

o
T

foznowens napa W %
Noenousens ngpa W, %
N B Sy Dy

‘;

<
-+
\
—
-

I} 1

7 it 2 37 0 P R R N R4
Ynpyzoems Jodrwace napa P”7 o §mv pmem. Dmwocumensiar bnannoems bordpra

Puc. 53. Vizorepma ajcopbuuu Boas- Puc. 54, Tunuumas maoTepma aacopo-
HOFO liapa MOLIHBIM THAXKEJIOCYTMJHHH- IHH H 1ecopOunHH BOASIHBIX NapoB OY-
cTHM uepHo3emoMm (mo II. B. Bepmn- BaMH :

HUHY) 1 — BeTBb afcop6UUU; 2 — BEeTBb ACCOPOIUHH

I — o6sacTb MOHOMOJEKYJAspHOH apcop6-

guu; [I — o6aacte o6pasoBaHHs IOJUMO-

Jexyaspuoro caos; Il — oBaacTk Kauuii-
AsipHO# KOHAeHCAUUH

Mmep Han dochopubiM anruapuiom (P,0;), Tak Kak TepMuuecKas CyIIKa
H3MeHsIeT KOJIIOUHYIO YaCTh [IOYBbl, 3HAYHTENbHO CHHUKasl aficOPOILHOH-
Hy10 ee cnocobHocTs (Kauunckuil, 1923).

IIpu oGe3BoxuBanuu CHIPOH MOYBHI HYXKHO Y4YMTHiBaTh, YTO H30Tep-
Mbl cOpOIMY 1apOB NOYBaMH H AECOPOLMH He COBMajaloT. 3Jech UMeeT
MecTO siBJieHHe THcTepespca (metnisi rucTepesuca) (puc. 54), NPHYHHOK
KOTOpOTO SIBASIETCS 3arpsi3HEHHE NOBEPXHOCTH aficopOeHTa MOJIEKY1aMH
APYTHX Ta3oB H HEKOTOpble JApyrde. B cusy 3storo pns obecnevyeHus
onpefeneHHoll OTHOCHTENbHOH BJaXHOCTH TMOYBbI MpPH  AeCOPOLHH
[apoB NPHXOAHMTCS cO3faBaThb 0oee HU3KOE JaBleHHe Napa B IKCHKa-

p .
TOpe <13—>, HEXKeJIH AJs1 NOJYyUYeHHs1 TOU Xe CTaJHH YBJAaXKHEHHA NOY-
s

BH B npouecce ancopOluni W copluun napoB. B Tabauue 38 ykasaH
PSIA 3J1eKTPONUTOB, MO3BOJSIIOIKX CO34aTh B 9KCHKATOpe onpefeieHHoe
JaBjieHHe BOASHOTLO mnapa.

* CM., Hanpumep, npu6op xoHctpykuuu II. B. Bepmunuua n B. I1. Kon-
cranTuHoBo#t. OcHoBrl arpodusnku. M., 1959.
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Ta6auua 38

YnpyrocTb napoB BOAK Haj HACHIEHHBIMH PacTBOPAMH Pa3JIMYHBIX
aaekTpoauton npu £ 20° C

DNeKTPONHTH fo—uﬁzjaft;m;ﬁnx_]agg? }fs -};i
ZHCIZ% H,0 1,75 0,10 10,00
ZnCly-Hy0 2,63 0,150 6,66
CaCls-6H,0 566 0,323 3.09
K5CO;-2H,0 7,89 0,450 2,922
Ca(NOyg)y- 4H,0 9,64 0,550 1,82
NH,NO,4 11,39 0,650 1,54
NaCl 13,15 0,750 1,33
NH,C1 13,88 0,792 1,26
KCl1 15,08 0,860 1,16
Na,CO;- 10H,0 16,13 0,920 1,09
K,$0, 17,18 0,980 1,02

Huxe npuBoAuM MNpHMep pacueTa YJeJbHOH TOBEPXHOCTH IIOYBBI
no meropy bBIT, saumcTBysi pesynwTaThl HCcHefoBaHHE H3 paboThl
A. JI. Boponuna, BHIMOJHEHHOH Ha Kadeape (U3HKH H MeJHOpPaALHH
nous MIY.

Ilpunumaem piisi ypaBHeHusi H30TepMsl aacopbuuu (53):

p 1 L C—1_ . P
wE,—p) P WmC'"b’ W,,,C*K’ p, =X

Tloacrapass y, b, K 1 X BMeCTO COOTBETCTYIONMX 3HAYEHHH B ypaBHe-
Hue 53, npwiaiuM eMy BHA:

y=b+ KX, (54)
YpaBHeHHE NPsiMOif, KOTOPOe peliaercst B OTHOWEHNH ¥ 1 K. JKcnepu-
MeHTa/lbHO HAXOJATCA IBE TOYKH NPSAMOJHHEHHOH 4acTH H30TepMH
ancopOuuy MpPH OTHOCHUTENbHBHIX JAaBJEHHsIX Napa G:—s), paBubix 0,1
u 0,32. B nepBom cirydae ofpasell MOYBH B 3KCHKAaTOpPe HaCHILAETCH [0
PaBHOBECHOTO COCTOsiHHSi HaJ HacCBHUIEHHBIM pacTBopoM ZnCl,- %HZO,

P L)
ofecrneyyBalOIM JaBJeHHE Tapa = 0,1; BO BTOpOM ciy4yae —Haj

]

HaceimenHbM pacTsopoM CaCly-6H,0, korpa ‘; = 0,323, duxcupyer-
8

csi KosnyecTBo Boabl (W), apcopGupoBaHHOE NOYBOH B KaXKAOM OIBITE.
Ilpu naBneHuu L 0,1 Boxbl aacopGuposano: Wy = 0,0389 ena 1 2

]

ajcopbenTa; Npu g—s = 0,323 cootrBeTcTBeHHO Wo = 0,0644 ¢ na | 2
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ancopGenta. Temnepp MOMHO HaHTH y JVI KakJOTO ciyyasl HaBJicHUs

napa (0,1 u 0,323),
P

NPUMEHEHHOTO B OmbITe. B nepeoM ciydae:
1,754

=2,8;

NEwe T

BO BTOpOM CJiyyae:
P

5,66

0,0389 (17,540 —1 754)

=7,3.*

V2= v, (P—P)

HUmess 1Ba sHaueHus Aas P
o AR g (P

= 0,0644 (17,540—5, 66)

NpH JABYX OTHOCHTEJABHBIX

P)
P P N
IaBJIEHHX Napa (17:0,1 %} P—=0,32) U OTKJaJblBasl NepBHle Be-
8 - 8
JIMYUHEI (yY) MO OCH OpJHHAT, a BTO-
ppie (x) mo ocu abcuuce, Ha mepe- P
ceueHHsIX KOOpAHHAT HaxoguMm fBe WA
TOUKH, MO KOTOPHM CTpouM mpsimyio "
(puc. 55). Tlpsimas AB orcexaer Ha
ocu opiuHaT oTpesok or 0 xo If
M =0,7; sHauut b:'ﬂ=0,7. &
Teneps Heoéxozmmo Ha#TH 3Ha-
yenne K= ({‘V ¢ - B ypaBHeHu# nps-
. 6
Mot K=1tg¢@ wunn B HallleM cjydyae

(cM. pue. 55) K =5 um g5 =
_ 2,1 6,72

=01 5—3—2—21 3HAUUT 4
K:W—(C 1).Wﬁ___21; 3
V’%E =0,7, Cc/aex0BaTENBHO: 2 i
(C—l)'w_:,ﬁ=(c_l)'0’7:21; ) ;___-__417 p
T T S % g
sty Wi Won =757 = 0046 ¢ (o) o ypaviessmo 9T (v

Ha | 2 ajcop6eHTa BOJBI B MOHO- . JI. Boporugy)

MOJIEKYJISIPDHOM CJIOE.

3Hast Bec MOMEKYJ BOJABl B MOHOMOJIEKYJIsIpDHOM cJjioe Ha 1 e axpcop-
GeHTa W 3Has BeC OJHOH MOJIEKYJIBI BOJBI, HAXOAUM HHCJIO MOJEKYJA
B 3TOM Csi0e Ha | 2 afcop6enTa. 3Hast, yTO NP IeKCarOHaJ bHOMH YNaKOB-
Ke MOMEKyJ BOXel OnHa Mojekyjaa H,O sannmaer naomans 10,8 A?
M 3Hafl YHCJIO MOJIEKYJl B MOHOMOJEKYJASIDHOM csioe Ha 1 2 apcopGenTa,

* 3HayeHHs JaBjeHHs napa P H Pg B3ATH H3 COOTBeTCTBYIOULEH TaGmHub
BEJHYHH.
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HaxXORMM YJAeJBbHYIO MOBEPXHOCTb afcopbenta S m?/e:
S=Wn-TX0 e, (55)

rie S — yhesbHas NOBEPXHOCTDb a;{copéema B Mm2/e;

W n— KOMHYeCTBO BeilleCTBA, HeOOXOAWMOe JJis INOKDHITHA BCeil
nosepxHOCcTH 1 2 afcop6enTa MJOTHRIM MOHOMOJIEKYJISIPHBIM
CJIOEM;

N — nocrosinnas Asoragpo = (6,02380 +0,00016)- 1023;

M — rpamm - Monekysia H,0 = 18 ¢;

W o — nsomaab, saHuMaemass mosekviod H,O npu rekcaronasb-
HOH ymakoBKe, B m2 = 10720,

NW, _ 6,02380.1023.10,8.10—20
M 18

Orciona ypenbHass moBepxnocTh S = 0,046-3614 = 166,24 m?/e.

B rtabauue 39 npuBOAATCS DPe3yJbTaThl ONpPeLeNeHHsT MO MEeTOLY
BOT yrpenbHOll TOBEPXHOCTH MeXaHHUYeCKHX (pakUuil pasiHYHOMN
KPYMHOCTH OCHOBHBIX INOYBEHHBIX THIIOB CBET/IOKALITAHOBOH HOA3OHBI.
B Tab6aune xopoumo oTo6pazkeH POCT YAeibHOH NOBEPXHOCTH dpaKuuil,
cnefiys oT menkoro necka (0,1—0,05 mm) x uay (< 0,001 mm).
B HexOTOpHIX TOpH30HTaX NMOYBHl yAe/bRas NOBepXHOCTb B 3TOM HaMpa-
BJEHUH BospacTaeT Oosiee uem B 100 pas. Bo ¢dpakuun Meiko# NblLin
(0,005—0,001 sm), Haubosiee o6OraimeHHOH B 3THX MOYBAX TYMYCOM,
OT4eTNIHBO BHIABJAETCS OObmiasA yjejabHas NMOBEPXHOCTb B TYyMyCHPO-
BaHHBIX ropusoHTax A, W By, HO 3Ta 3aKOHOMEPHOCTb IOJHOCTbIO
yTpauuBaeTcsi B MJAHCTOH (paKiluu, KOTOpas B BEPXHHX TOPH3OHTax
[I0YB TaKkKe COJepPKHT MHOTO rymyca (ot 4 g0 8% B pasHbiX moOyBax).

Tlo ynenpno#t nosepxuocT dpaxiivy ujia XOPOUWIO OJYepKHBaeTCs
COJIOHIIEBATOCTH BCEX 3THX MOYB, OCOGEHHO B COJOHUE (MaKCHMyM
yAeqbHOH IOBEPXHOCTH B WJ/IIOBHAILHOM ropusonTe Bj). Onnako
abcoJioTHas pPasHHLA B YAeJbHOH NMOBEPXHOCTH OAHMHAKOBHIX MO pa3Me-
Py ¢dpakmuii pasiHYHBIX MOYB OTTeHeHa cyiabo Jaxe B CaMOM NOBEpX-
HOCTHOM TOpPH30OHTE, Pe3KO OTJTHYHOM IO CONEPKAHHUI0 TyMyca B 3Tux
[o4Bax.

TloMuMO BeHYHHBI YAEJNBHOH MOBePXHOCTU MOYBBI, JJ1si XapaKTepH-
CTHKH ee NMOBePXHOCTHO! 3HepTHH GOJIbLIOE 3HAYECHHE HMeeT KaueCTBO
TIOBEDXHOCTH, ee aKTHBHOCTb, CTenmeHb TuapoduapHocTH. na momyye-
HUS 9TOH XapaKTePUCTHKH paccuuThiBaeTcsl 4ucTas AuddepeHunasbHast
TemaoTa afacopbuud (afAcoOpOuMOHHBI MOTeHUUAN), KaK PasHOCTb Aup-
<dbepeHnHaibHOH TelAOTH aACOPOIHK NEPBOTO MOHOMOJIEKYJIAPHOTO CI0s
U TEMJOTH KOHJeHCaluH, paccyuTaHHbIX mo BIT. PacueT Beperca no
topmyJie

Bripaxenue = 3614 m2.

E1~EL
C=e ET | (56)
rie C — KOHCTaHT3;
€ — OCHOBAHHE HATYPaJbHEIX JIOTapudMOB;
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Tabnuma 39

VYyenbuas nosepxmocTs pakumii Mexamnuecknx anementoB (no Meropy BIT), m2/z (no A. [I. Boporuny)

Ypelbuast moBepXxHOCTh PPAaKUUE MEXAUHUECKUX SJIEMEHTOB

E’ 0,1-0,05 sm 0,05—0,01 mm 0,01—0,005 mm 0,005—0,001 mn <0,001 mm
£3 3 s 5 2 5
o 8" & > 5 5 >
= Eg % R ® = 2 3 & 32
& 2, q, 8 g
2 8 a5 S e %] %) 2| 5] % e hlale]|f]%
Jyreso-kam- |4y, 0-26 | 1,9 !0,1|5,25|2,90,1 3,46 15,0|0,1|0,70)65,0}0,7|1,08) 187 0,7 | 0,37
Tanopasi Taxe- | By, 30—40 - — — |2,84/0,1|357] 5,0|0,1]|2,00{31,00,7|2,20}226}0,1]0,05
JIOCYIJIHHHCTAs] Cy, 70—90 — —_— —_ | — — 50 (0,1 |200]|17,2]0,1]0,60| 218 0,1 ! 0,05
C,, 250—270| 2,3 | 0,1} 4,35)3,2|0,1,3,12) 4,8)0,2|4,18) 16,6} 0,211,204 230 0,1} 0,05
CBeT/I0KaI- Ay, 0—12 1,9 10,1(5,25|2,90,1]| 3,46}, 17,3 0,2 1,16] 54,0 { 0,7 |1,30 183 | 0,2 | 1,20
TaHoBasg Tske- | By, 18—26 — — — 12,9]0,1| 3,46/ 4,1 0,5 12,00| 32,0 0,4 [1,25] 229 | 0,7 | 0,31
JocyrauHucras | Cy, 60—80 — — - - — 4,410,1) 2,28 15,9 0,1{0,60} 217} 0,1 | 0,05
Cs, 150—170) 1,8 | 0,1 | 5,65 | 3,6 | 0,4 ;11,10| 5,2 | 0,1 1,93| 14,4 0,1 0,70| 228 | 0,1 | 0,05
Kopkoeuiii T4- | 44, 0—3 1,6 {0,16,25|2,4(0,218,32| 7,6 |0,4|5,25|43,0|1,0/2,78] 171 £0,1 0,05
KEJIOCYT IHHH~ By, 5—1b _ — — 12,4)0,2|8,32| 5,5(0,1{1,81|26,0|0,7{2,69| 248 |0,1]0,05
CTHIH CoJloHel Ci, 35—45 — -— —_ —_ | — — 4,2 | 0,2 | 4,8 | 15,5 | 0,1 |0,60| 217 | 0,1 | 0,05
C,, 150—170| 1,6 | 0,1 |6,25|3,3|0,13,03| 4,3 | 0,2 4,76 | 13,6 | 0,5 3,66/ 228 | 0,1 | 0,05
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Ta6auua 40

Ancop6uronunii noTenuHan Mexanuueckux (dpakuuit pasauanwix nous (no A. [. Boponuny) *

. JAubdepennHanbran YHCTAsd TENJAOTA afCOPGHHH NapOB BOAW Ha QPaKkLUUsX MEXAHHUYECKHX 3JIEMEHTOB
E’ 0,1—0,05 man 0,05—0,01 mpm 0,01—0,005 mm 0,005—0,001 mx < 0,001 mu
3| a5 23 o A
3 2« & = R w § 2 &S] § = s} E = o z e )
g & L S T IO O - - o - - B I A
= &8 we | H F | wE ] B F o g | H + we ) H§+ | w® ] H +
Jlyroso-kami- Al, 0—26 | 1680 | 67 {4,000 2111 | 44 { 2,08{ 2079 [ 16 (0,80( 2201 | 26 (1,17( 1694 { 17 | 1,00
TaHOBas  TSXKE- 30—40 — — | — | 1518 | 67 | 4,42 1553 | 25 1,65 2134 | 53 |2,50| 1706 140,06
JIOCYT THHHCTas Cl, 70—90 — — | -~ — — — | 1517 1 10,07 1774 4 (0,23 1648 3 10,17
Cy, 250—270 | 1342 1 (0,07 1428 | 32 2,24 1197 | 45 |3,78| 1898 2 10,10 1651 1 ]0,06
CaeTJyioKall- Ay, 0—12 4 1591 4 |10,25| 1776 | 21| 1,18 2035 | 20 |0,98| 2156 | 39 |1,81| 1760 | 24 | 1,36
TaHoBax TakKe- [ By, 18—26 — — i — | 1382} 116 | 8,38| 1705 | 137 | 8,00} 2111 | 39 |1,88| 1740 1 |0,05
nocyrnunucrass | Cy, 60—80 —_ ] - — — —. | 1228 | 55 4,50} 1718 2 10,11} 1671 1 { 0,06
Cs;, 150—170| 1452 | 45 13,10} 1000 451 4. 50) 1732 | 118 {6,701 1774 4 10,23 1'671 1 { 0,06
Kopkosuiii Ts- | 44, 0—3 1667 | 37 {2,21| 1695 | 169 | 10,00} 2175 | 82 |3,78} 2220 | 50 |2,22} 1694 1 |0,06
XKeJNOCYTr JTHHH- By, 5-15 —_ — | — | 1452 | 174 112,00} 1680 | 67 |4,00} 1819 9 10,65 1774 1 | 0,06
CTHIl COJIOHEN Cy, 35—45 — | — _ — — | 1707 | 135 {7,901 1836 | 44 (2,40 1671 1 { 0,06
Cq, 150—170| 1453 1 10,07| 1378 | 30| 2,18| 1562 | 84 !5,38| 1760 | 10 |0,43| 1671 1 | 0,06

* Hs ¢paxuui rop. Cz oTMHTH Kap6oOHATH M pacTBOPHMHE CQJH ¢ Hcnoabspsanpem 0,05 v, HC! u anctuanupoBansolt BOAH,



E, — nuddepennuanbuast TemnoTa afcopOuud MOHOMOJEKYJSPHO-
ro- ciios;
E;— TennioTa KonpeHncauuu;
R — rasoBasi KOHCTaHTa;
T — abcomoTHasi TeMmmeparypa.
U3 papenctBa (56) caenyer:

E;—EL,=RTInC=23RT1gC =
—92,303-1,98719-293,16- 1,4914 — 2000,93 xa/mo46.*

B taGauue 40 npuBOAMM BeIHYHHH aACOPOGUMOHHOTO NOTeHUMANa
Pa3nuYHbIX Ppakuui OCHOBHHIX NMOYBEHHBIX THIOB CBETJIOKALUTaHOBOTO
KOMILIEKCA. :

Ha ocHoBanuu faHHBIX Tabauubl 40 MOXKHO cfiesiaTh CJeAyIomHe
BBIBOJIBI.

1. HauGosnee akTuBHOH NMOBEPXHOCTBHIO O6JajiaeT PpaKUHsl MeJTKOH
OBIH, B KOTOpOH coOcpeloToYeHa SHauuTelbHAas 4YacTh MPOJAYKTOB
dusuueckoro (ApobneHusi), GHOJOTHYECKOTO M XHMHUYECKOTO BHIBETPH-
BaHHS: OKHCJBI JKesle3a, ajJIOMHHHS, MAapraHua ¥ CHApaThl UX, CJIOABL,
¢ocdathl. Ita Ke dpaKuMs I8 O3HAaUEHHHIX MOYB KalITAHOBOH 30HH
Hanbosiee oforamieHa T'yMyCOM.

2. B Gonee xpynHuX PpakiusiX NBUIH U MEJKOTO NECKa, a TaKkKe
B HJAXCTOH (pakuuy OTMedaeTCsl YMEeHbIIEHHE THAPOQUIBHOCTH NOBEPX-
HOCTH. B KpyNHBIX ¢pakiusiXx 3TO MOXKHO OOBSICHHTH Pe3KHM YMeHb-
HIEHHEM COZiepKaHUs TyMyca u npeoGiajiandeM MuHepana KBapua.
Yro kacaeTcs uaucTol Ppakiini, TO 3JeCh, [IO-BUAUMOMY, TIPOSIBAsieTCs
pPOJIb BTOPHYHBIX NMOYBEHHHIX MHHEPAJIOB ¢ NpeobJiaZlaHueM MOHTMOP HJI-
JIOHUTOBOH TPYIIbI, A KOTOPOH, 0 MHEHHIO HEKOTOPHIX HCCJIeROBa-
testeft (W. Kelly, H. Jehny, M. Brown, 1936), xapakTepHbl KHCJIOPOX-
Hble MIOcKocTd Si— O — Si co ciabblMi 3/1eKTPUYECKUMH TOJISIMA,
c1a60 aficopOUPYIOIUMH AHIIONAH BOfbl. Kpome Toro, B unucTOH ¢pak-
IHH TOYB CBETJIOKAUITAaHOBOTO KOMILIEKCA 1O CPAaBHEHHIO C MeJIKOH
NBUILIO YMEHBLIAeTCsl coJiepXKaHUue TyMmyca **.

3. CpaBHeHHe BeJHYMH afCOPOGUHOHHOIO MOTEHUHAJAa JJIA MeXaHH-
yecKuX @pakuuf OJHOH W TOH Xe KPYNHOCTH 43 DPasHBIX MOYB IO
metony BIOT (cm. Ta6n. 40) He BBIABASIET CKOJIBKO-HHOYAbL YETKO
reHeTHYECKHX OCOGEHHOCTeH 3THX MOYB, KOTOPHE XOPOIIO BCKPBIBAIOTCS
OOLIYHBIMH aHAMM3aMH: BaJOBOH COCTaB, TYMyC, MOTJIOMIEHHLIE OCHO-
BaHHUA, COJepKaHHE HWAUCTOH (pakuuu H Ap.

Meroj omnpefenenus yAeNbHOH MOBEPXHOCTH MOYBBL MO TeOpHM
B3T namen [OBOMIBHO UIMPOKOE NPH3HAHUE, OCOGEHHO B 3apyGeXHBIX
TIOYBeHHHIX paboTax. Ho cienyeT sameTuTh, 4TO OH, Kak H JApyrue

kaa-2pad _ Kaa
2pad-mons ~ moas

** CJaepyer YYHTHIBATh, YTO aHAJHTHYECKHH MaTepHal 1o 3aTPOHYTOMY 3JeCh
BONPOCY €lle BeCbMa CKPOMeH, a IOTOMY BHIIeNpHBeJeHHWEe BHBOAW MW pac-
CMaTPHBaeM, KakK HpeJBapHTeNbHHE,

* Pa3MepHOCTS:
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METOjlpi MO 3TOMY BOIPOCY, XaeT JWlIb BechbMa MNpHOAH3HTEIbHBIE
XapaKTePHUCTHKH Y AeJbHOH nouBeHHol noBepxnocTH. llpnunna sakmio-
YyaeTcsl B TOM, YTO M 3TOT MeTOX, KaK YKashlBaJIOCh Bblllle, OCHOBaH Ha
psile AOMyIieHHH, C KOTODPHIMH HeJb3sl COIVIaCHTLCS.

TlepBoe u oCHOBHOe yTBepXjeHHEe B METOLe, KOTOpOe OGBIYHO Mpu-
HUMaeTcsl 6e3 KPUTHKH, 3aK/I04aeTcsi B TOM, 4TO Ha S-06pasuoit uaorep-
Me afcop6uuu napa (cM. puc. 52) Touka neperu6a Ha KPUBOH OT Hayajb-
HOH, Gosiee KPYTOH W TMPSMOH, 4aCTH JHHHM KO BTOpOH — Gosiee mosio-
roii ee 4aCTy — CUMTaeTcsl CTafueidl MOHOMOJIEKYJISIDHOTO IOKPHITHS
MOJieKy/1aMid BOJbI BCeX YaCTHI{ MOYBRL. ITO MOIVIO OBl UMETh MeCTO JJisl
«iJleabHOM» TOYBBI € OFHOM KPYyMHOCTBIO, (POPMOM U COCTABOM 3epeH.
Ho Bepp mouBa— cpesa nosupucnepcHast u rereporensas. Ilostomy
TeMNbl ¥ CTeNeHb HACHIIEHHSI €€ IOBEPXHOCTH MapoM B Mpolecce
afcopOuUuy He MOTyT ObITb OIHMMH ¥ TEMH XKe JJIsl BCeX COCTaBJISIIOUIHX
MOYBYy MeXaHHYECKHX 3J1eMEHTOB, OCOGEHHO IJisi KOJUIOHMJAHON ee 4aCTH,
obnafatomell eMKOCTbIO MOIVIOMIEHHs], JJsi KOTOPOH ¢aMO MOHSITHe
O MOHOMOJIEKYJISIDHOM CJi0e aXCOpOLHH, KaK CHOpaBeATHBO OTMedyaeT
M. K. MenbnukoBa, TepsieT CMbICT *.

Mb! He MOXeM COTIaCHTBCS TAKXKe C MePBBIM U OCOGEHHO BTODPBIM
nonywenusmMia B3T, ¢ yueToM KOTOpPBHIX BBIBEJIEHO Yy PAaBHEHUE H3OTEPMBI
agcopbuun (53) (cM. crp. 213). O HeOnpaBZAHHOCTH NEPBOrO JOMY-
mennsi Obl10 CKasanHOo Bbie (ctp. 222). YUTo kacaeTcss BTOporo
HONMyLIeHHsl O TOM, 4TO BTOPOH, TPeTHH W NOCTeAYIOMHE CJIOH afcopOu-
POBAHHOTO Iapa MOJBEPKEHbl NMPOLECCaM HCMapPeHHsl W KOHJeHCalHu
MOJIEKYJI Ia30BOH (asbl B TaKOH XKe CTeleHH, KaK # KUAKOCTb, TO OHO
NOJIHOCTBIO MPOTHBOPEYHT HallleMy NPeACTABJAEHHIO O CTPOrO OPHEHTH-
POBaHHOM, MNpPOYHO CBSI3aHHOH ajAcOpOHPOBAHHOH BOAe, KOTOpad WO
OCMOTHYECKOMY IaB/IEHHIO, MO IIOTHOCTH, AU3JIEKTPUYECKOH MOCTOSIH-
HOH, paCTBOPSIOLIENl B OTHOWIEHAM COJiell CIIOCOGHOCTH, MOXBHMKHOCTH
M JAp. PE3KO OTVIMYHA OT OOBLIYHOM XKHAKOCTH **. 3ech JHIIb OTMETHM,
4To 3Ta ¢opMa BOZBl B CHJY BHICOKOI'O OCMOTHYECKOIO €€ JaBJIeHHS
(> 50 armm) HepocTynHa pacCTEHHSIM.

3unauuTesbHast MPOU3BOJABHOCTD HOMYIIEHHH, MOJOKEHHBIX B OCHOBY
ypaBHeHHs U30TepMbl afcopbuuu BIT, npuBOAUT K TOMY, 4TO H Xapak-
TEPUCTHKA [OYB, NOJYYEHHBlE 10 3TOMY YPAaBHEHHIO, OKAa3HIBAIOTCS
BeCbMa HEUETKHMH, a MHOrZa d nporuBopednBbiMd. Tak, I1. B. Bep-
HUIHHHH, HCMOJb3ys ypaBHenue BOT, moayumn ciepyiolipe BejHYHHbI
VHAEAbHOA MOBEPXHOCTH Pa3IHYHBIX MOUYB ***:

YepHOseM IVIMHMCTHI OOGBIKHOBeHHHIH — 1,6 X 10° cm?/e;

JlepHOBO-TION30/IHCTa sl TAKEIOCY INIHHHCTast nqua——-3 7 X 105 cm?¥e;

ceposeM TsiKesoCyrMHUCTEIH — 3,0 X 108 cm?/e.

Kak cielyeT u3 npuBeleHHBIX uud)p, yepHo3eM — IOuYBa, Haubonee
foraTast TyMycOM M caMasl TsXeJas MO MEXaHHYECKOMY COCTaBy H3

*M. K. Measuukosa. OchoBua arpodpusnku, 1959, crp. 650.
** H. A. Kauuucku#. Ousuka mousn. Y. II, ra. I
*** 1. B. Bepmu auH. Ocxosu arpopusuku. U. II. ®u3amarrus, 1959,
cTp. 225.
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TpexX CpaBHHBaeMHX MO4YB,— o0siafaeT (KOGH VJIeNbHOH IOBepX-
HOCTBIO BABOE MeHbllleil, HeXKeJli Cepo3eM ¥ JePHOBO-MOJ30/AUCTast Cy IJIH-
HUCTBIE MOYBBI. ITO MPOTHBOPEYHT eMKOCTU MOIJIOMeHHS] THX MOYB,
afcopOUHOHHONR X CNOCOOHOCTH B OTHOLLUEHHH NapoOB BOAHL H TEMJI0TaM
KX CMauWBaHuUsl: BCe 3TH XapaKTepHUCTHKH B HeCKOJbKO pa3 Bblllle
B UepHO3eMe, HeXeJid B ABYX APYTHX MOYBaX.

Mer corsacysr ¢ M. K. MesibHUKOBO#, UTO noOmbITKa yCTaHOBUTH
HCTHHHYIO YJeJbHYIO ITOBEPXHOCTh MOYB MO YHCJAY afCcOPOHPOBAHHBIX
MOJIeKYJl BOJH HJIH pelldTb o0paTHY!O 3aAady HeoCyIeCTBHMA.

Metoy BT, kak Meron Mutdepiuxa u gpyrue, N03BOJSET ITOJY-
YUTh B 3TOM OTHOIIeHHM (M TO He BCerja) JHIIb NMOPSAJOK BeTHYHH
yJeJbHOH TNOBEPXHOCTH NOYB, HO He aOCOMIOTHble MX 3HAYeHHH.

Onpeneaedne yaeabHO MOBEPXHOCTH MO TEMJIOTE CMAYHBAHHS MOY-
Bbl. Teriora cmMauuBaHus OTKpbiTa B 1822 r. ¢paHily3CKUM (DH3HKOM
M. Tloas (M. Paulet). BnocsiencTBuu psiioM aBTOpOB HesiasiHCh NONBITKH
{3 TeIJIOT CMaYHBaHHs Pa3AMYHbIX aJCOPOEHTOB ONMpeleuTh YIENbHYIO
ux nopepxHocTs (W. Patrick a. H. Grimm, W. D. Harkins a. D. Gans
u Ap.). Ho uMu HecsegoBanuch MopoOWKY, faJjieKHe OT MPHPOJbl NMOYBHL:
cunukareinp, TiO, u pp. 3 paboT, BHMOJHEHHBIX HeNOCPeXCTBEHHO
¢ ofpasinamy moYBH, HanOOJiee M3BeCTHH HcclenoBanus Popesasbia,
MuTtdepauxa, Hxepra (Janert H., 1930), Il. Y. Anppuanosa. 3zech
Mbl KPaTKO omyileM MeTox AujpHaHoBa, HanGojiee pacnpocCTpaHeHHBIH
B uccjerosanusax nousosegos Coserckoro Coiosza.

Ilpu norpyxenun cyxo#dl MOYBHI B BOLY, B CHJY IOBEPXHOCTHOH
3HepTHH TOYBb{, HA MMOBEPXHOCTH ee¢ YaCTHI MPOHCXOXUT ajcopOIus
MOJIEKYJ1 BOJH, a TaKiKe THppaTalis NOJIOLEHHBX HOHOB (KaTHOHOB).
TloxBwxknple Monekysnn H,O ocTanaBiuBawTCs y MOBEpXHOCTH TBep-
Ho# dasul MOYBHI, MeperpynnupOBLIBAIOTCS NOJ BAHSHHEM ee SHeprHH,
CTPOTO OPHEHTHPYIOTCS B OTHOLIEHHH MOBEPXHOCTH TBePABIX HaCTHIL
d YIUIOTHSIIOTCSl, THAPATHPYIOT MOIVIOMIEHHKE KaTHOHHL. DBejepcTBue
npou3sBeieHHON paGoThi BhLAeNAseTCS Termio (7). Bmecre ¢ TeM 4acTe
TelJia pacXopyeTcsi Ha pa3belUHeHHe CMadyHBaeMblX YacTHI, M Ha
gabyxanue ux (/). Cymmapuuii TennoBolt addekrt (r - i) GyHeT uHTe-
rpajibHOH TeryoTOH cMa4MBaHHUSA, NOMHOH TEMIOTOH cMaduBanus abco-
JIIOTHO CYXOTO MOPOIIKA, HJH [TPOCTO Terj0TOH cMauuBauusi. Beanduna {
10 CPAaBHEHHIO C r BeCbMa Majia ¥ NMOTOMY TeIIOTY CMaduBaHHS B IOYBeH-
HBIX HcoledoBaHUsX o6o3HavaioT Kak r. TemioTa cMadyuBaHHS YYHTHI-
BaeTCsl B MaJibiX KaJjiopusix Ha 1 2 Teepno#t ¢dasm mousbl (kaale). Has
TOYHOIO y4YeTa BHIJEJSHBUIErOCsS MPH CMadMBaHHH NOYBHL Tella NpHMe-
HSIOTCS Crel{HasibHble TIPUOOPb — KaJopuMeTphl. B KOHCTPYKIHH HX
UCMOJb3YeTCsl Psifl NPUCIOCobsieHHH 110 TepMOU30IALHH, KOTOPHIE JOJIK-
HbI 110 BO3MOXKHOCTH HCKJIIOYHTb PAaCXOX Hey4YTeHHOTIO Tellsia H3 COCyHa,
B KOTOPOM, B IIpoOLecce OnpefeseHHs TenjoThl CMaduBaHMs, MPHXOLAT
B KOHTaKT Boga u nousa. Ha pucynkax 56 u 57 npesncTassieHbl KaJopH-
MeTpbl KOHCTPYKiuu HuepTa (1930 r.) u Angpuanosa (1937 r.).

B kasopumerpe fnepra (puc. 56) Temion3o/isiuyusi OCyIecTBsIeTCs
C nomouipio AepessiHHoro ¢ytaspa (I) u cocyma dioapa (2), BHYTph
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Puc. 56. Kanopume'rp SIHep-
Ta jJs onpejesNeHHs TelJIo-
Thl CMa4HBaHHsS IOYBH



KOTOpPOrO HaJIUBaeTCsi CTPOro OTMepeHHoe KoamudectBo Bofkl (J). Tlox
CBeMHOH KpBIUKOH JepeBAHHOro ¢yTnfapa nojiBellleH CTEKJAHHBIN
O10KC, 3aKphIBatomuiics nputepToll KpuiukoH (4). B 6rokc momemnaercs
cyXas HaBecka nouBsl (10—25 2), npocesHHas uepes cuTo ¢ AHaMeTPoOM
otBepcTuii B | mam. [lpu onpelenenny TenaoTbl CMaUHBaHKs NI04BA yTeM
ONPOKHALIBaHUA OGroKca (6e3 KpHILIKK) Ha Bpalllaoluxcs NOABECKaX
BoicbinaeTcs B cocyh Hioapa ¢ Bopoit. Comepxumoe Kasnopumerpa (nod-
Ba —+ Boja) JONXKHO cocTaBuTb 06bem 100 cu 3. [Tousa u Boja nepemeliis-
BAIOTCA crellHajibHOR Meankod (5). Pyuka memaniku BLiCTynaer Io-
BepX KPBILKH KajJopumeTpa, a NnepeMelllyBalolias MOYBY U BOJAY HacTb
pacnosioxena B cocyje Hroapa Hike 610KCa U pTYTHOTO LIapHKa TepMmo-
MmeTpa (6), Takxe BXoasimero B cocyl [oapa H MOrpy:KeHHOrO B KUJ-
KOCTb.

B napuom kanopumerpe I1. M. AuxpuanoBa (puc. 57) Tepmonsons-
IMA OCYIIECTBJISETCs C MOMOUIbK) BOJHOrO Tepmoctata (), MOCTOsiH-
CTBO TeMmnepaTypbl KOTOPOTO perucTpUpyeT TepMomeTp (2), U € NOMOMIbIO
BO3JyIIHOH NPOCTOHKH MexKJy CTeHKaMH BOJHOrO TepMocTaTa H C06-
CTBEHHO KaJsiopumeTpoM (3). JIaTyHHBHIE KajlopumeTp COCTOMT H3 JByX
UMJIHHAPOB: HapyXHOro (5), B HUKHIOIO HaCTb KOTOPOrO NOMellaercs
HaBecka NOYBHI, U BHyTpeHHero (6), B KOTOphIH HajiuBaeTCcs 3ajaHHas
nopuus Boasl. O6a UWIKHHAPA NepeKpblBalOTCA KpoIKo# (9). B kpbii-
Ke 4 oTBepCTHsA: a) IleHTpaJIbHOE, Yepe3 KOTOpPOe NMPOXOAHT 3aMKHyTasl
B HHXKHEM KOHIle JaTyHHast TpyOGKa, BrnasiHHasi B JHO BHYTpPEHHEro
HUJIMHJpa ¥ ONMyCKawomascs B HIMKHIOK HaCThb HapyXKHOTO LMJHHApA
(I1); B a1ty TpyOKy BcTaBasieTcsi TepmoMeTp Dekmana (10); b) oTsep-
cTHe, yepe3 KOTOpOe MPOXOAUT MeTa/uiMuecKas npobKa ¢ 360HHTOBOH
pyukod (7), KOTOpOH repmeTHYeCKH 3aKphiBaeTcsi OTBepCTHE B JHe
BHYTpPEHHEro IWIMHIAPA KaJOPUMETpa; C) OTBepCTHE MJisl y3KOH CKBO3-
HOH TpyOKH, BnasfiHHOH B [JHO BHYTPEHHEro LWJIMHJApPA, Hepe3 KOTOPYIO
TIPOXOJUT CTepKeHb Melanku (8), A5 NepeMellMBaHUA NMOYBH H BOJHI
B HHXHeH 4aCTu HapyXKHOTO UMJIMHApa KajopumeTpa (5) MOA PTYTHBIM
iapukoM Tepmomerpa Bekmana (10, 11); d) otBepctue (12) ana Hanu-
BaHUSl BOABI BO BHYTPEHHHH UIMJIMHAP KaioOpuMeTpa. BoOAHBIA Tepmo-
cTaT 3amoJIHAeTCs BOJOH HaKaHyHe JHS ONpejeteHHS TelJIOTHl CMa-
4yBaHusl NOYBH U BhIAEPKHBaeTcsi B jabopaTopuu, YyToObl BOJd B HeM
NpUHsJIa YCTOHUUBYIO TeMnepaTypy. AGCOMIOTHO CyXasi HaBecKa IOYBbI
IOMeIdeTC Ha JHO HapyKuoro muausipa (). OrBepcTue B AHe BHYT-
PEHHEro UWIMHAPA IUIOTHO 3aThlKaeTcs MeTa/uuecKod npo6kod (7)
¥ NocJe 3T0T0 Yepes oTBepcTye (/2) BO BHYTPeHHHH LHIHHAD C NOMOILBIO
OIOpETKH BJIUBAETCSl CTPOrO OTMEPEHHOE KOIHYEeCTBO NUCTHILIHPOBAaHHOH
Bozinl. CobGpanHble NUJIHHAPLI KaJOpHMEeTpOB C MOYBOH M BOJOH NOABe-
HIMBAIOTCS KaxKALid B CBOeM ruesjie (3) Ha 500HUTOBLIX KOJbllaX, CKpel-
JIeHHbIX JIaTyHHbIMH CTepxHsamu (4). B mentp kaxnoro kanopumerpa
B creluajibHOR TpyOKe (//) ycTaHaB/iNBaeTCsl BBICOKOUYBCTBUTEJbHbIN
TEPMOMETpP, C IOMOLILI0O KOTOPOrO MOMKHO YUHTHIBATb H3MEHEHUf TeM-
nepaTypbl ¢ TounocTbio go 0,005—0,001° C. B xanmopumerpe Anapua-
HOBa MCIOJIb3yeTcsl TepMomeTp Dekmana.
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Tak Kak KajiOpuMeTp MOXKeT H3/iydaTh TeMJIO B OKPYXKaIOULY 0 Cpesy,
TO Tlepell OnpefiefieHneM TellJOThi CMayuBaHHSA H [0 OKOHYAaHHH 3TOro
npouecca Kaxpanid pas B TedeHue 10 mur ycrTanaBiIuBalOT NO TepMoO-
MeTpy DekmaHa ¢XOJ KajiopuMeTpas, T. €. H3MEHEHHe B HEM TeMmmnepa-
Typbl B CHUJIy BO3MOXKHOFO M3JyYEHHsl Ten/1a B OKDYXKAIOILYIO Cpepy.

Ilycts cpepnee najenue TemnepaTypsl B KajiopumeTpe 3a 10 mun
J0 Hayasia CMayMBaHUA PAaBHO &°/MuK u TO K& 110 OKOHYAHMH Tpolecca
cMauuBanusi paBHO b°/mun. Torpa mpunuMmaeTcsi, 4TO B MEepHOA MpO-
11eCCa CMauxBaHUS KaJTOPUMETp Tepsii Tellia 3a CYeT H3JYUeHHS B OKpY-

at+b6\°
xKawiiee HpOCTpaHCTBO<~—2|_—> MUH. ECJII/I npouecc cMavrBaHua AJIUJCH
n MuK, TO 3a 3TOT NEPHOA TeMHepaTypa Ka.HOpI/IMETpa BCJIeACTBHE NMOTE~
a
pu uM TeMJia BO BHEIIHIOW Cpely CHU3UTCA Ha ——2—~ X n B IIOCJIE}.IYIO-

ye pacyeTH TEJIOThl CMaYXBaHUS 5Ta MONPaBKa JOJIKHA OLITh NpubaB-
JieHa K MaKCHMaJibHOH TeMmnepaType CMauyuBaHUsi CO 3HAKOM ILTIOC
(TemnepaTypHas nonpaBKa Ha XojJ KaJiOpHMeTpa).

Kpome TOro, asna mocjelylOMuX pacyeTOB TeIVIOTH CMaYHBaHHsi
HeOGXOANMO NpeABapHTeIbHOE OnpefesieHHe BOJHOTO HHCJHA WM BOJ-
HOro 5KBHBaJieHTa KaJiOpUMeTpa, NOJ KOTOPhIM IOHHMMAEeTCH Pacxof
Telia B MaihX KaJOpUAX, KOTOpOoe HeOOXOAMMO MJisi HarpeBaHus
na 1° C Bcex MeTa/IH4eCKHX YacTeH KaJOPHMETPa W PTYTHOTO LIapHKa
TepMOMeTpa, MOTPYKEHHOrO B IpollecCe ONpejesieHus TelJoTH CMa-
4yBaHus B CMeCh MOYBH C BOJOIO.

Ipyu onpepesienuu TEMAOTH CMauuBaHWA B KajdopumeTpe AHipua-
HOBa OTKpbiBaeTcs mpobka (7) (cm. puc. 57). Boga u3 BHyTpenHero
UWIHHLPA (H) CTEKaeT B HMXKHIOIO YacTh HApPyXKHOrO Lwiuripa (),
rie moMellleHa HaBeCKa MOYBH, NOCJie Yero OTBepPCTHE CHOBa 3aKphi-
Baerca npo6ko#t (7). Ilousa u Boja B KasopuMmeTpe NepeMemInBaiOTCS
memankodl (8). Hacrynaer mpouecc cmauuBaHu$l W BHIAENEHMA Telia,
KOTOpbIil perucTpupyercss TepmomeTpom bekmana (/0). Ilocie moctu-
JKEHUsl HauBHICIIEH TemiepaTyps Jejaerca eme 10 eXeMuHYTHBIX
OTCUETOB JJisl BHeCeHUH NONPABKM HA «XOJ KaJOpPHMeTpPa» U NPOU3BO-
JAWTCA BHYMC/EHHE TeMJIOTH CMauuBaHHS NOYBHI MO GOpMyJie

r =5 (0,2B+ K+ W) (t,—1), (57)

rie r — TeljioTa CMauyuBaHHA B Kaa/e;
B — naBecka mnouBH B ¢
K — BOiHbIfl SKBHBAJIGHT KaJOpHMeTpa;
W — Koji4ecTBO BOJbl B OMKITE B 2;
t» — HauBhICIIee TOKasaHue TepMoMeTpa bexmana mocie cmaup-
BaHHs NOYBL! C MONPABKOH Ha «XOJ KaJjopuMmeTpa» B °C;
t; — HauMeHbillasl Temleparypa no TepmomeTpy Dekmana mepep
NpOILECCOM CMAaYMBaHHUA;
0,2 — cpeAusia yhenbHas BecoBas TEMJIOEMKOCTb IOYBHI.
Pasjindxbie NOYBH B aOCOMIOTHO CyXOM COCTOSTHHM XaPaKTePH3YIOTCs
BeCbMa pAa3IHYHBIMH BEJIMUMHAMM TemJIOT CMauHBAaHMS: OT JEeCHATHIX.
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noneft o 10—20 kas/e. Uem Tskenee mnoypa NO MexaHHYECKOMY

cocTaBy H 4yeM Gosiee 60raTa OHa FyMYyCOM, TeM BLIIlIe Ters10Ta ee cMadii-

Banus. B cayyae yaCTHUHOrO yBJIaKHEHMs NOYB B TIpefesiaX MX Mak-

CHMaJIBHOH THIPOCKONUYHOCTH TeljiOTa cMaduBaHufl OyAeT TeM HuKe,

gyeM BHLIE BJAXHOCTb NMOYBBL, UM NpH BeluYHHE TOCJIegHel OKo/lo Mak-

CHMaJibHOH PUTPOCKOMHYHOCTH TeMJIOTa CMauuBaHusl CXORHT K HYJIO.
OTa 3aKOHOMEPHOCTb BHIpaxe€Ha B ypaBHeHuu PoleBanbja:

Ig(ro+i)—1g (ry+i)=C(W,;—W,), (58)

rie ro — TemIoTa CMauyuBaHMA MOYBH B Ka./e npu BaaxuocTH W;
ry — Temiora CMauyHBaHHusd HOYBH TIpu BlaxuocTH Wi;
{ — TenyoBoi 3¢xpeKT BOAHI, 3aBMCAMUHA OT pacnafia MOYBEHHBIX
KOMOYKOB NOJ BOJOH;
C — goabduiluenT NpONOPLUUHOHAJIBHOCTH, XapaKTepusyomyi CKo-
POCThL MajeHus KpHBOH TelJIOTH CMauMBaHUS IO Mepe Hapa-
CTaHMsi BJAXKHOCTH MOYBH B TpejesiaxX OT HYJ IO MaKCy-
MaJbHOH ee THrpOCKOMMYHOCTH.
Hnnroctpanneit Kk ypaBHenuio Ponesasbaa (58) siisiercst rpaduxk (puc.
58). ¥YpaBuenue TemJOTH cMaduBaHusi PojeBasbia B Npeo6pa30BaHHOM
BUJe UIKMPOKO wHCNoJib30BaHO B HccaepoBanusx I1. M. Anppuanosa,
0 KOTOpBIX OyleT CKa3aHO HUKe.

TlockosibKy TemioTa CMauyWBaHus siBJsieTCst DyHKIMeH NO0BepXHOCT-
HOH SHEpPTHY TOYBLI, eCTeCTBEHHbI MOMBITKH pPaccYuTaTh MO BeludHHE
TENJIOTH CMaYMBaHHA yAEJNbHYIO NMOBePXHOCThL aicopbenta (II. A. Pe-
6unaep, B. Wnpun, Patrick a. Grimm, F. Bartel, I1. M. Angpuanos
#? Ip.).

B 3TOM MeTOjie ONpeAeseHUst yAeJbHOM NOBEPXHOCTH, KaK U B paHee
HaMy OINHCAHHBIX, JEJAIOTCST HEKOTOpHe YNPOMmEeHHS U JOmyUleHus,
Ha OCHOBe KOFOPHIX BniBOAMTCst (hopMysa pacuera. Ilpexkne Bcero cie-
JyeT OTMeTuTh, YTO CYIeCTByeT BBICOKas NpsiMas KOppessiTHBHas
CBSI3b TeIlJIOTH CMaUnBaHHA B K04/ B MAKCUMaJbHOH TUIPOCKONMHYHOCTH
moyBel B % K ee CcyXoMmy BeCy. JTa CBs3b G/iu3Ka K JIHHEHHOH 3aBHCH-
MocTH (puc. 59).

O6pa6oraRp maTeMaTuueCKu JaHHEIC, NpHBEJEHHBIE Ha rpaduKke 58,
SluepT npeinoxui KoapduiMeHT nepexoga OT TEIVIOTH CMauHBaHUs
K MaKCHMaJbHOH THTPOCKOMUYHOCTH:

%::Ki:O,S, (59)

rle ro — TemioTa CMauMBaHusi aGCOTIOTHO CYXOil IOYBE B Kaale,

W — MakcuMaJjibHasi MMFPOCKONHYHOCTh B % Beca CyXoH NOYBHL

O6paTHoe COOTHOLIIeHHe 3THX XapaKTepucTuk aacT Kz = 2. B pa6o-
Tax JApyTHX aBTOPOB KoadduuuedT, HailifeHHHA SHepToMm, HesHauu-
Tenbno Bapbupyer. Ilo aanneM B. H. Jumo, oH noxrsepxpaercs aist
NoYB JIeFKOFO MEXaHW4YeCKOro CoCTaBa, O6sajaiomyX Majlod eMKOCTBIO
noryomenus ¥ GefHbIX OpraHMYeCKHM BeulecTBOM. /it NOYB C CHJBHO
Pa3BUTON HHTPAMHLE/NIAPHOH W MHLENJISIPHOW NOPO3HOCTbIO OTHOLIe-
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Hue W, : ro Bceria 6onbiule 2, u TeM Gojibllle, YeM TsKeJiee IOYBa MO
MexaHHUecKoMy coctaBy. OObsiCHeHMue 5TOH 3aKOHOMEPHOCTH HYXKHO
HCKaTh B NMPHPOAE JBYX CpaBHHBaeMblX XapaKTEPHCTHK. BesqnuuHa rg
onpejensieTcss aACOPOUMOHHBIM NOTeHNIMasoM nouswl (P), Torja Kak
W SBJsiETCS CAeJCTBHEM CYMMMPOBaHMA JBYX TpPOLECCOB: aAcopOiHu
[apoB BOAbl B CHJY MNOBEPXHOCTHOH SHepPrHH MOYBLI M KanwiisipHOH
KOHJeHCalMy uX. YeM CuHjibHee BhipaXKeHa KanwuisipHas KOHJEHCa-

1'%
114, TeM lupe 6yAeT OTHOLIEHHE T’" Orciona ciienyer, 4To, CpaBHHBas
0

1'%

U1l ABYX HJAH HeCKOJIbKHX IOYB OTHOILIEeHHE —r@, MOXKHO NOJYYHTh
0

H06aBOYHYI0 XapaKTepHCTUKY NOYB B OTHOIUGHHH Pa3BUTOCTH B HUX

UHTPaMHIENLISIPHON M MHUNeMiApHOH noposHoctd. Hago mnonarats,

YeM IKpe OTHOLIEHHE v%” , TeM Cu/bHee NpeACTaBjiieHa B HUX UHTpaMH-
nesJaApHas ¥ MULEIipHas MOPO3HOCTD.

Bosspamasce K Bonpocy 00 yAenbHOH NOBepXHOCTH MOYBbI, HE
OCHOBe BCEro BbIIIECKA34HHOPO Mbl MOMKEM BHIUMC/STHL ee MyTeM mepe-
BOJia BeJIMYHH TemJoThl CMauyuBaHUsl B COOTBETCTBYIOUIME BeJHYHHE!
TUTPOCKONMHYHOCTY MOYBH, 4 MMES 3TH NOCJAEJHHE BeJHUKHbl, paccuu-
ThbIBaTb YJAEJbHYIO NMOBEPXHOCTb MOYBL MO OJHOMY K3 BbIIIEONHCAHHBIX
METOJOB.

Ipennoxkensl ¥ Apyrue noxxofs (POpMyJibl) AJisi BHIIUCIEHHA Y€ b-
HO¥H NOBEPXHOCTH IIOUBLI MO TEMJioTe ee CMauyHBaHMS.

Hns npumepa nosmakoMuMmcsi ¢ JIByMs MeTojaMH ApjpuaHoBa *.
_AnzapuanoB, Kak panee PojneBasibi U MuTuepaux, jaonyckaer, dTo
BblJeJieHHe TEIVIOTh CMauy¥BaHMA NpeKpamaeTcs, Korja Bce NOYBeH-
Hble YaCTHYKH OfieHyTCst MOHOMOjeKyjasapuuiM cimoem H,O. Baax-
HOCTbh, COOTBETCTBYION[YIO 5TOMY CMadMBaHMIO MOUBHI, OH 0OO3Hadaer,
KakK Wy, U CuxTaeT, YTO OHa yCTaHaBJuBaeTCA B Modse NpH paBHOBeEC-
HOM JaBJIeHHH BOJISIHOrO mapa 13118 = 0,793 unv npu OTHOCHTEbHOR
Braxnocti 79,3% (P — haeijieHne napa B 3aMKHYTOM IPOCTPaHCTBe
HaJl HacbimeHHBIM pacTBopoM NH,Cl; P.— ynpyrocTs HachIIEHHOrO
napa **. CjenaB Takoe JonylieHue, aBTOp npejiaraeT GpopMmyay

W
S= 1o0-aw 108 #/ (60)
rie S — ylesibHas NMOBEPXHOCTb MOUYBHI B m%/e;

Wy — npeienbHAs BJIaXKHOCTb IIOYBLI, NPU JOCTHXKEHHU KOTOpOH

r=0;

*J1. U.Arapuanros. Tensora CcMaYHBaHHS H yJelbHast MOBEPXHOCTb
nous. Man. BACXHWJI. M., 1637; «Koanouaumil xxypranas, 1. VIII, Ne 4, 1946,
crp. 193—1898.

*# Jro ponymenue 1. V. AuspranoBa pacXoJHTCS C JONYIIEHHAMU IO TOMY e
BONPOCY ADYFUX HCcaefoBarenedl (cM. cTp. 214).
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AW — BeC OJHOMOJIEKYJISIDHOIO CJIOSi BOJAbI Ha 1 CM® MOBEPXHOCTH
ancopbenta = 42,6-107° ¢; .
10~¢ — nepeBox cu® B u2.

Beauuuny Wy (no AHAPHAHOBY) MOXKHO ONpeleNnuTb H APYLHUM CIO-
co60oM, HCXOAsl H3 TelJOThl CMauMBaHHA (r) U COPOLLMOHHOrO MOTEH-
yuana (@), xapaKTepusyolWlero rufpoduyibHOCTs aKTHBHOH NOBepX-
HOCTI: 0
rge Q — TemsioTa CMaYMBAHUS NP AAHHOM YBJIaXXHEHHH MNOYBHI;

Wy — BepxHHU# mpejes BJIAXKHOCTH MOYBLl, CBEPX KOTOPOrO TeIJoTa

CMau¥BaHMsl He BHIE/IsAeTCA.
B 5ToM BhipasKeHHH JJis KaxkKIOro copOeHTa B 3aBHCHMOCTH OT €r0 BJiaXK-
HOCTH () — BeiuWHA NepeMeHHas, a Wy — nocTogHHas, T. €. CyM-
MapHOe KOJIHYECTBO Tellsia, BblJeNeHHOe cOpOeHTOM B HHTepBaJsie CMa-
uyBaHusl OT BJaXHOCTH, paBHOH O o BiaxuocTH Wy npoayuupyercs
OJIHUM M TeM 2Ke KOJIHYeCTBOM BOJbI.

dns naxoxpenuss Wy HyXKHO onNpelesiuTh TeMJIOTY CMAaYyuBAHUSA
JaHHoro cop6eHTa NpPH JABYX Pas3jiHYHBIX SKBHNOTEHIHAaJbHBIX COCTOS-
Huax @, u Py

¢1___f1+i : (pz_f2+l

W, Wy
BriunTasi U3 nepBOro paBeHCTBa BTOpoe u onpepeass Wy, nojyuum:
ry—r
Wy = =12 (62)

By— b,
/e 0603HaueH U npexuue. TenioTa CMaUMBAHUS NPH ABY X BJIaKHOCTAX
(cooTBeTCTByIOUMX IBYM pa3JHYHHIM JaBjenusimM napos H,O) onpene-
JISeTCsi KajiOpUMETPUUECKH, KaK ONMHCAHO Boille, a COPOGIHOHHKEIE
noTeniyajinl (P, u Pp) pacCUUTHIBAIOTCS MO ypPaBHEHUIO AHIpHaHOBA:

0 =2,303 1. 1g%. & (63)

rie @ — copOIHOHHBIA NOTEHIMAN NPY onpenenex—u—xoﬁ HCXOJHOH BJIa¥XK-
HOCTH ajicopOeHnTa;
R — rasopas nocTosHHas B rpaMMax Ha FpaMM-MOJb BOJB!, paB-
Hasi 848 000;
T — a6comoTHast TemmepaTypa;
M — mosieKysisipHBId BeC BOJBI;
P — nasnenne napa HyO Haj ajcopOenToM npu AaHHOH ero Bia¥X-
HOCTH;
P, — maBneHye HaCHILEHHOIO Napa;
G — rpamm-cuiia, pasHasn 981 dum/cm?;
E — mexanudeckuH sKBHBaJieHT MaJioll KaJiopuH, PaBHBIH 4,19X
X 107 ape.
OnpepeauB NpH ABYX SKBHIOTEHIMAJbHBIX COCTOSHUAX BJIAKHOCTH
HOYBHl TeIUIOTH CMaYuBaHus (ry U rz) 1 COPOLLMOHHSIE NOTEHINaJB! (D
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u @;), no ypaBuenuto 61 Haxonum Beanuuny Wy, a no 31oil nociennei
pesinuune (Wp) yaenbHyl0 NOBEPXHOCTH MOYBHL.

Cop6loHHbIe NOTEHI KA, COOTBETCTBYIOMIHE ABYM SKBHIIOTEHIIH-
alibHbBIM COCTOSIHHSIM BJIaXKHOCTH IIOYBBI, MOTYT G6bITb HaHJeHbl
(no AHapuaHOBY) 1 MuHys ypaBHeHHe 63. [y 3Toro TpeGyercs ABaK/Ibl
ONpeAeNIUTb BJIAXKHOCTb HCMLITyeMOll MOYBHI, BHICYUIMBafA €¢ NPH TeM-
nepaTypax 40 u 60° C. B sTom ciydae copOUHOHHBIE NOTEHI[HAJLI
BRIYUCIAIOTCA N0 (opMmyJie: t

b= (64)
gt (g—1)
rie @ — copOUMOHHBIE NOTEHIMAJ;
g — smnupuyeckudl Koaddunuent, pasrbld 1,00765;

t° C — TemnepaTypa CYLIKH.

OuenuBasi MeTOHH ONpeAeieHUs YJASJIbHOH TNOBEPXHOCTH TOUBHL
O MOHOH (MHTEerpasiibHOH) TeIIoTe ee CMaYuBaHUA, Mbl JOMKHEI IpHil-
TH K 3aK/IIOYEHUIO, YTO OHH, KaK U paHee pa3oOpaHHbie MeTOAb!, Oy aydH
OCHOBaHbl Ha psijie JoNyiueHu# npu BbBOAe dopMyJi, JaloT Julllb Gosiee
Wil MeHee TOYHBIH NOPSAAOK BeNWYUH YJENbHOH NOBEPXHOCTH HCIbI-
‘ThIBAaeMBIX 00paslloB, a He aGCOJIIOTHYIO UX MOBEPXHOCTh.

3uaunTeNbHO Gojiee MHTEpeCHa B STHX METOJaX XapaKTepUCTHKa

YJAesbHOH TNOBEpXHOCTHOH 3HepPruu NOYB, BhipaXKeHHAs B Kalopufx,
OT KOTOPHIX eCTeCTBeH Nepexof K eJAuHuuaM pabGoTel B aprax u JKOy-
J9X. JTH XapaKTepuCTHKH PacKphiBalOT MHOFOe B NMOHMMaHUHM MNOY-
BEHHbIX MpPOILeCCOB, KaK, HAaNpHMep, Mpolecchl B3anMOJEHCTBHA pas-
JINYHBIX KOMIIOHEHTOB MOYBH MeXKAYy co0oii, nponeccs Koarysasaluuu
u Jp. Hisa npuMepa HanOMHMM, 4TO TelJioTa CMauMBaHHS Pa3yiHUHBIX
noys koseGsiercs B HMHTepBaJie OT JecAThlX jgosell fo 20 xas/e. Ecau
BO3bMEM CpeJHHE H3 5THX BeJHUHH nopsaka 5—10 xaa/e u y4uTem, urto
1 xkan sKkBHBaJieHTHa MexaHHUYeCcKo# pabore, u3Mmepsiemoit 4,2 dxc, TO
OKaXeTcst, 4To s | ¢ nouBw 3Ta ¢u3ndYecKasi SHeprus AocTuraer 21—
42 Omc. Orcioia CTaHOBHTCH TOHSTHOH BLICOKAas MOMJIOTHTENbHAS CIIO-
COOHOCTL TOYB, CBSI3pIBAHHE HMH BOJABl A0 NpeJesioB, HEAOCTYNHBIX
pacTeHusM, NONJIOuleHHe Fa30BOH (Pashl, BHICOKas NOJBHMKHOCTL KOJi-
JIOMJIOB B IpOlECCaX KOoarynisiuuu M Ap.
. Henb3s 3a6riBath W NMpakTHYECKOH 3HAYMMOCTH TeMJiOTBl CMa4mBa-
Husa nouB. Hanpumep, obuien3BecTHO, YTO MOJIOIbIE MENKOYKOpEHUB-
IIHecst BCXOAbl pacTeHufl He PEeKOMEHAYeTCs NOojiiHBaThb B COJHIENEK,
TaK Kak pe3Koe NOBHIlIeHHe TeMnepaTypel MpU NOJIHBE CYXOH NOYBHI
BBI30BET «OKOP» pacTeHuil.

INockonbKy TemioTa cMauuBaHHS TeCHO CONMpsiKeHa C APYTUMHU CBOH-
C€TBaMM NOYBHI (MeXaHHYeCKHil cocTaB, COlepiKaHHe ryMmyca u np.), TO
3aKOHOMEDHBI NOMBITKH HCNOJIb30BaTh 3Ty XapaKTepHCTHKY B NpaKTHu-
yeckux uensx. Hanpumep, Murduepsiux u SIHePT mpewioxuiu Ha
OCHOBe TemJioTol CMaYdBaHUsl PACCUMTHIBATH MeXKApeHHbIe PacCTOSHUSA
npu ocyulenuun 3abonodeHHbix nouB. Popmysa fnepra

E=30—10,96 y/ Wy, (65)
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rie £ — MeX[peHHOe pacCTosiHue B # npu riybune jApen 1,25 m;
W — TemJioTa CMauMBaHHS IOYBHI B Kaile. '
3ta dopMmysia MKPOKO HCMOJB3YETCSA NMPH OCYIUUTENBHBIX MeJHOpa-

nusx B8 I'JP.

TensioTy cMa4yuBaHMSl YUYMTHIBAIOT B KepaMuKke U B psifie ApYTHX
NPOH3BOLCTB, B JieTaJiH KOTOPHIX B HaCTOsIlleM Kypce Mbl BXOAWTb He
CTaHEM.

B 3akjawoueHHe OTMeTHM, YTO MeTOJ ydeTa MOBEePXHOCTHOU SHepTrHH
NOYBHl MO TemioTe ee CMAauuBaHHS 10 CPaBHEHHIO C MaKCHMaJbHOH
TUFPOCKONMMYHOCTBIO HMeeT CBOM MOJIOXKHTEJIbHbIE M OTpHIATeNIbHBIC
CTOPOHBI.

MaxkcuMasibHast THTPOCKOMMYHOCTb COOTBETCTBYeT COPOLUHM NapoB
MOYBOIO, B KaKOBOM MNpOllecCe CyMMHpYyercss aicopbuusi mapoB M Ka-
NWIISpHAsi WX KOHJAEHCALUA; 4eM Bplllle BTOPOE SABJIEHHE, TeM MeHee
Touno Wy XapakTepH3yeT NOBEPXHOCTHYIO TOYBEHHYIO 3HEepTrHio, TakK
KaK KanwuispHas KOHAEHCAallMs OT Hee He 3aBHCUT. FIMeHHO 5TuM BhI3Ba-
Ha nonsitka B Meroje BIT u apyrux onpenesuTh yAesNbHYIO NOBepX-
HOCTh MOYBHI H CTeNeHb ee aKTHBHOCTH He MO BCeH KPHBOH copbluh
napa, a JMIIb MO HayaJbHOH «mpsiMojinHelHOH» (afcopOLHOHHOH) ee
uaCTH.

Ipu onpenenerun NOJHON TEIUIOTHl CMaYuBaHusA, KOr[a NoYBa nepe-
KpbiTa BOJIOH, NpolecC KanwiispHoH KOHAEHCAUMH CHUMaeICs, a BMe-
CTe C TeM afcopOUUOHHBIA NPOIeCC BHCTYNaer B «4HCTOM» BHJe U (C no-
NpPaBKOI0 Ha BeJMYHHY [) BeCbMa TOYHO XapaKTepH3YeTcsi TemIOTOkH
CMauuBaHus B Kaale.

Onnako TpH ONpelesieHHH TemioThl CMaduBaHUs BOSHHKAIOT Opy-
rue om6Ku. IlpuurHa camoii 60sipIIOH U3 HUX — BBICYLINBaHHE 06pas3-
[OB IIOYBLI Nepej OnpejeieHHeM, NpH KOTOPOM CHJBHO MeHSIOTCS
CBOWCTBA KOJIJIOMJHON 4acTd nouBhi. OcoGepHO 3aMeTHO 3TO CKa3bi-
Baercsi mpu CyIIKe TNOY4Bbl TEPMOCTAaTHHIM (TEIUIOBBIM) CIIOCOGOM
(raba. 41).

Tadbanna 41

MaxkcumaibHast THIPOCKONHYHOCTH AEPHOBOMOAZONHCTON TAMENOCYTIHHUCTON NOYBLE
(no Kawunckomy, 1923)

MakcuManbHas N MakcuManbuas
THIPOCKONIHYHOCTE, % TUTI'POCKONIHYKROCTH, %
FopusonTH, ray6uns, | B B9 5 o6pasuax | Fopusowtw, ray6unm, | B 803~ & o6pasyax
oM AYW- | ngcie CYWKH cu AYW- | nocne CyWK#
HO-CY- | g TepMocrare HO-CY- | 5 repMocraTe
XHX nipH XHUX TpH
06pas- | 100—105°C o6pas- | 190—_{05° C
nax nax
A-—naxoTnbi 6,2 3,0 By (55—90) 9,0 6,8
(0—20)
A, (coprwmireiina- | 3,7 2,8 By (90—100) 6,7 5,8
MH, 20— 32)
A, (6es oprmTedt-| 2,2 1,7 OpriuTeiiHb 7,7 6,6
HoB, 20—32)
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HanpauinsaeTcsi BOnpoc 0 3amMeHe B 3TOM clyyae TepMUUECKOH CYLIKIR
NOYBHI XHMHMYECKOH, HanmpuMep B BaKyyMe HajJ KOHILEHTPHUPOBaHHOH
H,SO, nnu nan P2O;s. Onnako cymika B 3ToM C1ydae, BO-NEpPBLIX, 3aTs-
THBAeTCSl HAa MHOTHE CYTKH, a BO-BTOPHIX, ynoTpebsenue B JlaGopaTo--
pPHAX [15 MaCCOBbIX aHa/H30B TAaKHX PEaKTHBOB, KaK KOHIIEHTPHPO-
BanHasi H,SO, u P2Oj;, HegonycTUMO € TOYKH 3PeHHUsT OXpaHbl TpyAa..

HekoTopele apyrue MeTombl XapaKTEPUCTUKH
yIAeJAbHOH NOBEPXHOCTH M INOBEPXHOCTHOH SHEPTHH IIOYBHI

Mo apcop6uum mousoii Kpacamux BemecTB. OgpalleHHLIH pacTBOp
onpenesieHHOro o6beMa W KOHIEHTPAIMH (PUIBTPYyeTCs CKBO3b 3aJiaH-
HYI0 HaBeCcky nmouBn. KoulleHTpauusi KpacKH B HCXOJIHOM pacTBOpe
U B (uibTpaTe YYHUTHLIBAeTCH KOJOPHMeTpUYeCKH. 3Hasi YIeJbHYIO
NIOBEPXHOCThL KPACKH B #%/2 (@) U KOJIUYECTBO ee, MOMIONMEHHOe MOYBOH,
B 2(8), a TaK:Ke HaBeCKy IOYBH B 2 (¢), PACCUNTHIBAIOT yebHYIO NOBEpX-
HOCTb TOYBH:

Syo.n. =22 wtfe. (66)

Jast onpefenenvsi yAeAbHOH MOBEPXHOCTH MOYBBLI TIO STOMY METOLY
NPUFOAHB JIMIIbL KpPacku, YCTOHYHMBHE NO uBeTy K pasnudHomy pH
nouswl. Pynonbd u Mnefinep (Rudolf van der Leeden und Felix Schnei-
der, 1912) npegnoxunu p1s 3Tod Uenu xenTwtd Hagpton (Naphthol-
gelb) u nuxpunosyto kucaory (Pikrinsaure), Ho, mo gauuHBIM Murtuep-
Juxa, KOJHYeCTBEHHOe OMNpejesieHHe 3THX KHCJIOT B pacTBOpe KoJo-
pHMeTpHUYECKH BecbMa HETOYHO.

Onut onpefeneHusi yAeNbHOH NOBEPXHOCTH NMOYBH MO afcopOLHu
Kpacok 6su1 noctaBien u K. K. Iegpoitnem (1913). Ou npuinen K 3akiio-
UEHMIO O HECOOTBETCTBHU YAGJIbHON MNOBEpPXHOCTH TMOYBLI H KoJAHde-
CTBa nornomaeMofi e kpacku. B mocnexyromux paGotax 3TOT MeTOX
XapakTepUCTHKH YAEJIbHOH NOBEpXHOCTH MOYBH paclleHeH KaK BecbMa
NpHOGAH3HTEN bHEIH.

IlpencraBienne 06 yaesbHOH NOBEPXHOCTH MNOYB, WM CKOopee —
O NOBePXHOCTHOH MOYBEHHOH 3HEPruH, MOXKHO COCTaBHTb NO E&MKO-
CTH TOIJOIMIEHUS TOYBAMH KATHOHOB. ITOT MeToA Gbll NpeiIoxkKeH
b. T1. Hukosnsckum (1945) u yrounen E. H. T'anonom (1947). CymHocTb.
MeTofia CBOAMTCS K y4eTy oOMeHHOH CroCOOGHOCTH MOYB B 3aBHCHMOCTH
oT peakuuu cpeanl. Ilo Tanony, nouBa, eMkocTb OOMeHa KOTOpPOi
npu cmemennn pH pacTBopa Ha OfHY emuMHMIY H3MeHseTCst Ha 1 x/3
(ua 100 ¢), 06iiajaeT yAebHOM IOBEPXHOCTbHIO, PABHOM 100 u2/e. Pacuetn
YAe/MbHOH NOBEPXHOGTH NOYB, CleNlaHHHE MO 3TOMy MeTOLy, OKasa-
auce B 100 u Goseé pa3 Bullle, HeXKeNu HalileHHbIe MO H30TePMaM
afcopbuuu napa wiu Mo TeljioTe CMaYUBaHHUSA.

O6 ypelbHOA MOBEPXHOCTH MNOYBHI MOXKHO CyJUTb 10 XapakTepy
U CKOPOCTH qm.rlb'rpaunn CKBO3b Hee BOJbI HJIM a3oB. 37eCb M OTMe-
Tum Jjub Metoq b. B. [leparuna u ap. (1948—1957) — onpepenenune
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KUHETHYeCKOH yZAeNIbHOHA MOBEepXHOCTH MOYBH MO CONPOTUBJEHHIO ee
duNbTpalHH Pa3peXKEHHOTO BO3JyXa MNpH KHYACEHOBCKOM pexXuMe *.
B 3Tux ycnoBusix cOyiapeHus MexAy MOJEKy/JaMu BO3JyXa CpaBHH-
TeJIbHO PeiKH, H UMK B pacueTaX MOMKHO MpeHeOpedb. CKOpOCTb Teue-
HYf rasa depes IOpLI B OCHOBHOM OyJeT 3aBuCeTh OT COyJapeHuy Mose-
KyJi rasa o CTeHKH NOYBeHHHX mop. CKopoCTb MOTOKa BO34yXa MOAYH-
HSETCSl YPaBHEHHIO: .
Q=2 2 PR AP 67

=6V % sy A (67)
rie Q — uucio Mosiell BO3fyxa, MpoTeKaowuX uepe3 1 cu? mopuctoil
TIeperopoAKu TosIKHOM Ax 3a 1 cex mpu mepenaje AaBlieHusi C 06eux
cTopoH neperopoaku AP, dur/cm?; S¢ — yaenbHast NOBEPXHOCTb HCIBI-
Tyemoro obpasua, cm?/cm®; P, — KOSPPULHEHT NMOPUCTOCTH — OTHO-
leHye oO0beMa Mmop Ko BCceMy oGbemy nouswl; M — cpefnuii Moseky-
JiApHHIA Bec BO3lyXa, paBHbill 29,3 e/Moab; R — yHuBepCasibHasi Fa3o-
Bag IOCTOSHHAs B 3pe/moas/epad = (8,31439 £ 0,00034)- 107 ape X
Xepad™t-moav™l; T — temnepatypa onpTa B rpajycax aGCOMIOTHOM
wkasisl (°K). Pemnast ypaBHeHue B OTHOIIEHHH S,, HAXOAUM YASJIbHYIO
MOBEpXHOCTb NouBbl. Onpejesenue NPOBOAUTCS B CHEUMATbHOM MpH-
6ope, cKOHCTpyupoBanHOM B. B. JlepsirunbiM.

B 3akirouenue 0630pa MeTOIOB ONpejesieHusl YATbHON NOBEPXHOCTU
U TOBEpXHOCTHOH NOYBEHHOH 3HEpTHH OTMETHM, 4YTO MEXKAY NOKasa-
HUSIMH OTJEJbHBEIX METOJOB, 0COOeHHO HauboJiee TOYHBIX K3 HHUX, Kak
MeTOAbl H30TepMbl afcopOumy mnapa, TemJOThl CMaYuBaHUs, NOTJIOTH-
TEJIbHOH CIOCOOHOCTH MOYBbI, CYHIeCTBYeT BHICOKasl MOJIOXKHTeNbHas
Koppessiiiig. OTO MO3BOJsieT NP HaiHuud KaKoi-nubo OfHOH U3 3THX
XapaKTepPHCTUK COCTaBHTh JAOCTATOYHO OMpeJeeHHOe CYMXKIeHHe O ApYy-
ruX. Jas wWUIOCTpauMH 3TOTO MOJIOMKEHHS [PUBOJAUM HEKOTOphle
U3 BeJHYHH, XapaKTepU3yIOIKX MOBEPXHOCTHYIO SHEPTHIO NOYB PasHO-
ro tuna B tabmuie 42.

Kaxk caenyer u3 gaHHBIX TaGnuipl 42, Bce MpuBeAeHHbIE B HEH Xapak-
TEPUCTHKH COTJIACHO OTTEHSIOT OCOORHHOCTH NPOoduJisi KaxAOH MOYBHL.
B cepoit necHoll 3emsie W 0COGEHHO B J[€pHOBO-IIOA30JHCTOH INOYBE
IO BCeM MOKa3aTeNlsiM OTYeTIUBO BHISBJSIOTCHA: TEPETHOHHO-aKKy-
MYJIATUBHBIH TOPH3OHT (A1), 2/10BUaJbHBIA FOPH30HT (A ) M rOPHU30HTHI
BMbiBanHSt (By u B,), npuueM w/UiloBHaJbHOCTb Mpowecca, JOCTUTHYB
MakcuMyMa B B 06eux nodus, B AajibHeHileM 3aTyXxaerT.

B cBersoOKalITaHOBOH NOUBE BCEMM aHAaJiM3aMy BhisiBlIeHa ee COJIOH-
neBatocTh. MimioBuasbHbIl TOpH3OHT B; 3TOH NOYBBI CONEPKMUT HaH-
GoJsiblliee  KOJIMYECTBO WJIMCTOH dpakuyu, o6aajaeT HauboJiblieH
T'UIPOCKONIHYHOCTBLIO, TEIVIOTOR CMaYHBAHHA H €MKOCTbIO INOTJIOLIeHUs .

L3
* Tlon xuHerHueckoH moeepxnocTbio B. B. JlepArHHHIM NOHHMAeTCs «BHYT-
PEeHHSS NOBEPXHOCTh CKBO3HBLIX IOP, AOCTYNHAst AJ5 JABHXXEHHS BOJABl M BO3AYyXa
BHYTPH NOYBH H ONpefensioNlast CKOPOCTb QHAbTPALMH, KaNHISPHOH IPONHTKH
pacTBopeHHSI, OCGMEHHHX peakKuuil M ToMy HoJob6roe. KHHeTHUecKas yaedbHas
MOBEDXHOCTb OTJAHYALTCS OT CTATHUYECKOH, ompejensiomiedl paBHOBECHYIO ancop6-
LHIO, TeM, YTO OHA HE YYHTHIBAaeT moBepPXHOCTb TynHKoB» (B. B. lepsirun, 1953).

234



Ta6auma 42

CpaBuHTEAbHAS XAPAKTEPHCTHKA MOYB NO HEKOTOPHIM (PH3HUECKHM
H (DHU3HKO-XHMHYECKHM M0KA3aTeasM

Coaepxanue Maxkcumars- TensoTa Eo?‘?r%ﬁeb-
Fowon ropusourss, | ™" | R8I0 | cugimma- | ",
P ( <0,%01 MM), (WB)'%“a cy- HH3a (79), M/iag% .
° XY HaBecKy Kar/e N OB
[}

JepHoBo-nofso- | Ap, (0—20) 6,8 3,57 1,64 12,04
JIUCTas CyranHu- | Ag, (20—32) 4,2 2,70 1,42 9,12
cras. Co6akuHo | By, (32—55) 15,9 4,49 2,09 13,65
MockoBekoit 0641, | By, (55—90) 21,6 6,57 2,98 22,34
CTepHS MIIeHHIb! Bs, (90—100) 16,5 6,53 2,95 20,18

Cepas Tsxkenocy- | Ay, (0—20) 18,6 5,82 2,75 18,12
ranuncTas  JecHas | As, (20—30) 15,4 4,17 2,11 15,23
semist. Ctopoxkado- | By, (35—60) 25,6 6,52 3,26 18,04
Bo Psasaunckoil 06a., | Bg, (60—85) 34,2 8,58 4,09 24,57
KJIeBepHIILe C, (85—100) 32,3 8,24 3,83 22,12

YepuoszeM 0o6BIK- | A, (0—20) 33,9 11,14 5,06 42,30
HOBeHHBIH  raHHE- | Ay, (20—40) 30,5 11,70 5,44 53,60
cruit. Cupta Kyii- | By, (40—66) 30,7 11,67 5.56 49,50
GHIIeBCKOH 0041, | By, (66—80) 31,2 11,84 5,92 48,28
CTepHS MUIe HHIH Cy, (80—100) 32,0 10,38 5,06 46,56

Ceerokamrano- | Ay, (0—20) 18,3 9,05 4,98 %2,61
gasi  coJoHueBatas | By, (20—35) 38,1 9,45 4,29 36,96
CYIrJIHHHCTasi NOuBa. | Bs, (35—50) 35,4 8,52 4,16 32,66
Boarorpaackas o64., | Cy, (50—80) 33,4 8,16 4,08 30,15
CTepHsl MIeHHILE Cy (80—100) 33,0 7,54 3,81 0,25

UepHoseM OOLIKHOBEHHBIH COTJIACHO [0 BCeM MOKas3aTeNisIM OXapak-
TepPH30BAH KaK IouBa HauOosiee Goratas KosuioufaMu v oOJsajaromiast
HauboJblliell ylenbHOH NOBepXHOCTHOH 3Hepruell. Bmecre ¢ TeM B npo-
¢use 310l MOUBHI BCE OTMEUEHHLIe CBOHCTBA HOCAT Oojiee BLIPOBHEHHBIH
xapakrep. HeckoJibKO BbifIefisieTCst B Hell O NOBLIILIEHHOMY COJepXKaHHIo
WJa, MO THTPOCKONMYHOCTH M JPYTHM NOKa3aTtessiM JHIIb NepPerHOHHo-
AKKYMYJSTUBHLIA TOpH3OHT A ;.

®

Mbl ylennan 3HauYMTeJbHOE BHHMaHHe IvlaBe 00 yJeJbHOH NOBepX-
HOCTH NOYBHI H NMOBEPXHOCTHOH mousenHoft sHepruu. Ilpencrasnenne 06
9THX BETHMYHHAX HNOMOXKeT IJy0iKe HNOHATb B3auMONEHCTBHE pasiuyHbIX
a3 mousnl mexay coboil, npupoly pasjiuyHbLIX GOPM BOILI U BO3JyXa
B 1OYBe ¥ OCOGEHHO NpOILleCC CTPYKTYpooOpa3oBaHHs, K H3JIOKEHHIO
KOTOpOro U HepeXxojHM.
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FJABA IIECTAS

CTPYKTYPA [0YBbI

NOHSTHE O CTPYKTYPE NO4BbI.
KAYECTBEHHAS EE OLREHKA

B I1I rnaBse otmeuanoch, YTo TBepAas (a3a nmoYBLI COCTOUT U3 MeXa-
HUYECKHX 3JeMeHTOB. MeXaHHuecKHEe 3N eMEeHTBH —
3T0 nepBUYHblE 060COONEHHbIE YAaCTHIbI (OCKOJIKH) NMOPOJ H MHHEPAJIOB,
a Takxe amMopbHBIX coeluHeHUil B nouBe. B cuily mOBEpXHOCTHOH 3Hep-
THH MeXaHMYeCKHe 3J1eMeHTHl, OyAydd CMOYeHBl, B3aHMOJeHCTBYIOT
¢ xuaxodl ¢a3of Moysbl (C AUCIEPCHOHHOH cpelo#l) U IPYT C APYIOM,
B pe3ynbTaTe 4ero arperHpyrorcs.

COBOKYNDHOCTb MeXaHHYECKHX 3JEMEHTO B,
B3aHUMHO YAepPKHBAIOIIUXCS B CHIY KOaTyJslU{ KOMJIOWAOB, CKJeHBa-
HHSK, CJAMNAHUsl UX B pe3yabrare cusl Bau-nep-Baanbca, ocraTounbix
BaJICHTHOCTEH ¥ BOJODOJHBIX CBsidel, ajJCOPOUMOHHBIX H KamU/JISIPHBIX
ABJIeHHH B XXHJKOH (ase, a TaKKe C MOMOUIbIO KOPHEBHIX TsAXeH 1 THHOB
rpu6os, ofpasyer arperath HIH CTPYKTYpHBEE
ornenbnocTu. [lomnpentoxenno K. K. I'enpoima (1926) yciaosuo
NPHHATO: CTPYKTYpPHble OTAenbHOCTH AnaMerpom < 0,25 mm HasblBaTh
MHUKpoOoarperatamH, KpynHee 3TOH BeJHYHHH — M a K p O-
arperataMHi IOYBbL

COBOKYNHOCTbL arperaTtoB pasiuyHOH BEeJHYHHH,
¢GOpMbl, NOPO3HOCTH, MEXaHHYeCKOH HPOYHOCTH H BOJONPOYHOCTH,
XapaKTepHbIX /IS KaXK/OH IOYBBHI 1 €e TOPH3OHTOB, COCTABJASET I O Y-
BEHHYI CTPYKTYpPY.

TpakTukamu 3emiefe/nsl JaBHO ObLIO 3aMeY€HO, UTO MHOTHE CBOH-
CTBAa IOYBbLI, OCOOEHHO (DU3HYECKHe, 3aBHCAT OT XapakTepa INOYBEHHOH
CTpyKTyprl. [loaToMy BONpOCHI renesnuca CTPYKTYDHl, BJIHAHHA €e HA
CBOJICTBA NMOYBLI H B KOHEYHOM CYeTe Ha IJIOJOPOJNe, Ha ypOxXai pacre-
HU#l W3[aBHa NpHBJIEKAIH BHUMAHHe aTPOHOMOB M NOYBOBENOB BCEX
ctpan mupa. B Poccun u CCCP sTomy Bompocy nOCBAIEHB MHOTOYHC-
Jlenyble paGoThl ¥ BHICKA3BIBAHNS KPYyNHEHIINX alpPOHOMHYECKHX H moyY-
BeHHHX Jesteniedi, kak M. M. Komos (1789), M. T'. Tlapnos (1837),
d. A. Jlunosckui- (1846), H. H. Jenesnos (1853), I1. A. Kocrbiues
(1886, 1887), B. B. Ilokyuaes (1892—1901), K. K. Tenpoiin (1926),
B. P. Buabsamc (1927—1937), A. T. Hosapenko (1924—1928), :A. H.
Cokostopckuit (1933) u ap. (cM. rnasy I).
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B Hacrosiliee BpeMsi MOXHO CYUTATh OOHIENPU3HAHHHIM, YTO IJIOJO-
POAie [OYB, TAXKENHX 0O MeXaHHYeCKOMY COCTaBY (CpefHecyTJIHHH-
CTHIX, TSXKEeJOCYTVIMHHUCTHIX # IVIMHUCTHIX), B CHJbHeHIIel cTeneHy 3aBu-
CUT OT UX CTPYKTYPH, TdK KakK XapakTep CTPYKTYyphl ompenesiseT BOI-
HEIH, BO3AYIIHLIHA, OHONOTHYECKHH, a 3HAYHT, U NMHTATEJIbHLIH PeXHMBI
IIOYBLI. _

s TaKedbX 110 MeXaHHYeCKOMY COCTaBy IIOYB ClIpaBe/lIHBO

onpejesieHHe: XKy JdbTypHasaga NOoOYBaAa—CTPpPYKTYypHAa#d
I104YBa.

DPuc. 60. Mopdonoruuyeckne THOH CTPYKTYDHHIX oOTAedbHocTell MOYBH (Mo
A. 3axaposy):

I — KyGOBHJAHBIH THIN CTPYKTYPH: [ — KPYNHOKOMKOBaTasi, 2 — KOMKOBaTas, 3 — MeJKO-
KOMKOBaTasi, 4 — nbljeBaTasi, 5§ — KPYNHOOPeXOBaTas, § — opexoBaTas, 7 — MeJKOOpexo-
Batasi, 8 — KpynHozepuucras, 9 — sepHHcras, [0 — nopomucTas, J! — CTRYKTyPHLie
OTAENbHOCTH, HAHH3AHHbIE HAa KOPHH; //— NMPH3MOBHAHBIH THI CTPYKTYpBl; [2 — cTroJi64a-
Tasi, 18— cTon6oBHaHAaA, [4 —KpyNHONpH3IMaTHYecKasd, 5 —npusMaruueckas, /6 —MeJKo~

fIpH3MaTHYecKad, 17 — ToHKonpusMaTHyeckasn; I/ — OAHTOBUAHBIE TUN CTPYKTYPHI:
18;— cnanuesartasi, 19 — naactuxdatas; 20 — JgHcToBaTas, 2! — 4dewyivyaTasi, 22 — MeJKo-
qyemyiiuaTas

Cneayer pasnnyarb NOHATHS O CTPYKTYpe [OYBLI KAK XdpaKTEPHOM
MOP(OJIOTHYECKOM ee [IPH3HAKE OT [OHATHS CTPYKTYPH HOYBH B arpo-
HOMHYECKOM CMbICTIe.

Kak mopdonornueckuil npusHax OnpelesieHHOro THMa IOYB, J0bas
CTPYKTYpa MOXeT OHTb mpH3HAHA XapakTePHOH W XOpOLIO BhIparKeH-
HOH, Oyab TO CTPYKTypa 3epHHUCTO-KOMKOBaTas (Wisi mepersoHyo-
AKKYMYJSITUBHOTO TOPH30HTA — A, OOLIKHOBEHHHIX H TYYHHIX YEPHO-
3eMOB), opexoBaTas (st A, CephiX JIECHHIX 3eMeJib, AJ1s ropu3onta B,
JIepPHOBO-NIO/I3QJIMCTHIX NOYB MJH Topn3oHTa C; NMOYB KalITAHOBHIX),
JiucToBaTtas (M TOPH3OHTA A, MOA30JHCTHIX IOYB), croibuaTtas (A5
HJUIIOBHATBHOTO TOPH3OHTA B, COJIOHLOB), NIUTdaTas (AJas MeJKo3e-
MUCTHX aJUTIOBHANBHHX MOYB) u T. A. (puc. 60).
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B arpoHOMHYECKOM NOHHMAHHH  NOAOXCUMEAbHOIL  CMPYKmMypoL
ABASLMCA MWL MEAKOKOMKOBAMAR N 3ePHUCMAR CMPYKMYPA, NPUMEPHO
B npelenaXx arperatos ¢ Auamerpom 0,25—10 mm, no xayectBy nopu-
CcMas, MEXAHUYECKU YnpYeonpoYHas u 800onpouras, 4to obycoBinBaeT
IMHTENIbHOE COXPaHeHHE CTPYKTYPhl [IpH MOBTOpPHBIX ofpaGoTkax
HNOYBEI M NOCJE HCKYCCTBEHHOTO HJIH eCTEeCTBEHHOIO IOBEPXHOCTHOTO
ee YBJaKHEHHA. >

3xecs 0cob0 HEOOXOAHMC OTTEHHTb 3HAUHMMOCThL COYeMAaHus 8000-
NPOUHOCMY AZpeama U ONMUMAAbHOL €20 NOPO3HOCMU, TaK KaK B nopax
arperata, Kak M Ha ero IOBepXHOCTH, Pa3BePTbIBAETCSI B OCHOBHOM
xKu3ub B nouse. Hanmpumep, B o6pasiax Jyyimieldl CTPYKTyphl [OYB —
B OOLIKHOBEHHOM, MOHIHOM UM TYYHOM 4Y€PHO3eMaX — NOPHUCTOCTb arpe-
ratos pocturaer 50% K uX o6beMy M B TO e BpPEMS 3TH arperarsi Bojo-
HNPOYHBI, TAK KaK KOJJIOWAH B HHX HeoOPAaTHMO CBEPHYTHI KaTHOHAMH
Kajbliug # xejne3a. Ho MOXHO mosydsTh BechbMa BOJONPOYHBLIE arpe-
ratel APYyTHM IyTeM — NepeMATHeM NOYBLI B COCTOSIHHH NAacThl M NO-
CJIeYIOUHM arpernpoBaHHEM ee NDH MepeMelllNBAHUH C JaBJIeHiHeM, KakK
3TO peKomeHnjoBajoch B pa6orax . I'. Bunenckoro (1934, 1940, 1945),
H. I1. Konocoa (1937, 1938, 1939) u ap. Co3pannble N0 5TOMy MeTOLY
arperatel BeCbMa BOJIOCIDOYHBI; OHH Jaxe OGojee BOJIOMPOYHBI, YeM
B uepHO3eMe, HO cnabo mopuctel. [opucrocTh ux cHuxkaercs go 35%
H HuXKe, npuueM OOJbIIAH YaCThb ee MPHXOAUTCH HA HedKTHBHbLIE (TOPHL
(cm. tnaBy V). BoJonpoyHOCTL TaKHX arperatoB ofycl/ioBleHa B oc-
HOBHOM JIByMs NpHYHHAMU: a) OOJbWIOH MJIOMAAbI0O KOHTAKTa MEXIY
MeXaHHYeCKHMH 3JIeMEHTaM#, a CJeJOBATEeJIbHO, HAHNYYIIHMH YCJO-
BHAMH JUI 4TOMHOTO H MOJIEKYJNAPHOTO OPHTHAXKEHHSA vacTuy; 6) 3ar-
PYIHEHHBIM NPOHHKHOBEHHEM B arperaThl HJIH MOJNHBIM OTCYTCTBHEM €ro
JJa  cBOGOAHOI TpaBUTAHOHHOH BOABI, pasMblBAaIOLIed CTPYKTYpY-
[ono6ubie arperarsl paciibIByTCH B BOje JHIIb NMOCJE NMOJHOTO Haby-
XaHHA CKPEIISIOMHUX HX KOLIOHJ0B. CTPYKTypa 3TOTO THNA arpOHOMH-
YeCKH HENOJIHOLEHHA, TaK KaK NOPOBOe IPOCTPAHCTBO arperaToB, B CHIY
HeaKTHBHBIX [IOP HEAOCTYNHAA A/ CBOGOAHBIX BOALI ¥ BO3JyX4d, a TAKXKe
Kopuell pacteHHH M MHKDOHAaceseHufd, OKA3bIBAeTCA B 3HAUHTEJbHOH
Mepe oMepHIBleHHOH. B npupojie Takas CTPyKTypa BCTpeddeTcs B HIJIO-
BHAJIbHOM TOPH3OHTE COJIOHIIOB M IMOJ30JHCTHIX NOYB, B CJOUTHX YEPHO-
3eMaX, B HEKOTOPLIX THnax GOJIOTHHIX HOYB.

Hapsany ¢ makpoctpykrypoit (> 0,25 mm) GoJbllioe 3HaueHHe s
OLIEHKH CBONCTB NOYBHI HMeET ee MUKPOCTPYKTypa. Ona TakXe JO/xKHa
6bITb BoJonpoynoil 1 nopucroi. Ilpu 5ToM Haunyulline pasmMepsl MUKpO-
CTPYKTYPbl COOTBETCTBY 0T Besinuunam 3epen 0,25—0,05 u 0,05—0,01 mm.
Takasa MuUKpOCTPYKTYpa, Oynyud BOAONPOYHOH, HATIpHMep B KpacHO3e-
Max H XejiTozemax, coofmider MOJOXKHTeJbHble CBOHCTBA Makpoarpe-
ratam. Kpome Toro, ona M HemOCPeACTBEHHO HOBLIIAET BIaroeMKOCTh
[OYB, yJyuIldeT BOAO- H BO3IYyXOMPOHHLIAEMOCTh HX, HTpaf Kak Ohl
POJib MecyaHbIX 3epeH H JeccoBHAHOH Ppakinu. OHAKO OHA NMpPeBOCXO-
JHT HOCJelHHe IO KavyeCTBY, TaK KaK B OTJIHYHE OT NeCYaHblX 3epeH
B KPYNHOH NBUIM MHKpOarperartbl o6/aflaloT BHYTPHAarperaTHoil nopos-
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HOCTBIO, TJIE€ COCPEIOTOYMBAIOTCS BOJAA, MHKPOOPTaHH3MEI, KODHEBbIE
BOJIOCKH.

B 370i1 CBsi3U NONYyYaiOT pa3bsCHEHHE BNOJIHE yIOBJIETBOPHUTENbHbIE
CBOJICTBA CpelHea3HaTCKHX CEPO3eMOB, XOTs MAaKPOCTPYKTYpa HX BbIpa-
xena cnabo. Ob6najas B JOCTATOYHOH Mepe KOJIOMIHOH (pakiued
u Oyayun Hacwiuennl nogoM Ca®™ ¥, 3TH nouBbl 00/1afaloT NPeKpacHO
BbIpaXeHHOH BOJIOCIIPOYHOH MHKPOCTPYKTYPOH B OCHOBHOM C pa3MepoM
aeper > 0,01 u > 0,05 um, uto OOYC/NOBNUBaET B HHX YJOBJIETBOPH- .
TeJibHbIE BEJIHYHHbLI BJIATOEMKOCTH, BOJAO- M BO3JyXONpPOHHIIAeMOCTH.
Ho paxe B 3THX apuiHBIX yCAOBHAX BeCcbMa 3HAYHUTEAbHA POJIb U Mak-
poCTPYKTyphl mnoYBbl. (OO0 3TOM CBHIETEJLCTBYeT YyJydllleHHE BCeX
CBOHCTB MOYBLI M NOBBIIIEHHE ypOxas XJOMYaTHHKA B ceBooboporax
C JIIOLEPHOH, KOTOpas sABJIsSEeTcs OCTPYKTYpHBAIOHINM (AKTOpPOM IOYB.

HeOnaronpusThbl MuKpoarperatsl pasmepoM cpeaueit noiin (0,01—
0,005 ms). Oun 3aTpyAHAIOT BOAO- M BO3/YXONMPOHHILAEMOCTb MOYBH,
00YC/lOB/HBAIOT ee NPHNaJJIHBOCTb, BHICOKYI0 HCHAPSIOLLYI0 CIIOco6-
HOCTb H JpyrHe OTpHLaTesibHble CBOHCTBA.

M3 cka3aHHOTO fIBCTBYET, YTO IPHU OlieHKe CTPYKTYPHI HeJib3s OTpa-
HHYHBATHCSI TOJBKO MaKpOArpeTraTHHIM aHAJH30M IIOYBHI, HO HE00XO-
JAMMO HpPOBOMHUTL ¥ MUKpOATperaTHull auanns, TaK KaK JJIsi CBOHCTB
IO4BHI, 0coOeHHO (u3nUeCKUX CBOHCTB, OYeHb BaxKeH KayeCTBEHHBIH
COCTAB U MHKDOArperartos.

Crellyer TakXe OTMETHTb, YTO He MOXKeT ObITh CTAHAAPTHBIX pasMe-
POB ONTHMAJBHOH CTPYKTYPH /151 BCeX NMOYBEHHO-KAMMAaTHYeCKHX 30H.
Uem colpee 30Ha, TeM ONTUMANbLHBI pa3Mep CTPYKTYDHBIX arpera-
TOB JI0N1XKeH ObiTb KpynHee, npubnimkasich K 10 mm, urobbl obecneynts
JYYLIYIO BOJO- M BO3LYXONPOHHIAEMOCTh, a /s 3a00/0UeHHBIX TEPPHU-
TOPHH — M BOACOTAaYy mno4yBbl. HaoBopoT, B 3acylluBHIX H CYXHX
30HAX, Tlle HeoOXOAUMO COXPaHATh BJAary W rje aspalusd NoYB B H3-
ObiTKe, ONTHMAjbHble pa3Mephl arperaToB NPHOIMXKAIOTCH K pa3Mepy
seped. OHAaKO 3leCh MOXeT IPOSIBUTLCA HOBHI OTPaHWYHBAIOMIUH
dakTop, UMeHHO AedunAlina Naxotgoro cjios. Tak, no ganseiM B. A.
®panuuccona (1959), mna ycnosuit Cepepyoro Kasaxcrana u 3amap-
goit Cubupu arperatel ¢ AHaMeTpoM > 2 um apiasorcsa 3hpeKTHBHBIM
3aHIUTHBIM TNIPOTHBO3PO3HOHHLIM cjioeM. Menee sddekTiBHa pPOIbL
arperaroB, pa3mep KOTOPbIX 1—2 MM, U COBCceM HesHayHTe/bHA y arpe-
ratoB < 0,5 MM, TaK Kak nocje[Hue, s YCJIOBHH YePHO3EMHBIX NOYB,
CPABHUTEJIbHO JIETKO INEepPeHOCSTCS BETPOM.

TEHE3HUC CTPYKTYPBI NMO4YBbI

B3aumHoe ocakaeHHe KOJLIOHWAOB

HaunGosnee oryeTnnBo, KaK yXe OTMeYaloCh, CTPYKTypa BbipaiKeHa
B MOYBAX TSKEJOTO MEXAHHYECKOTO COCTaBa — B CPENHHUX H TsKeJNbIX
CyrJHHKaX, B IVIHHAX, YTO CONPSIKEHO C HajHuyueM B 3THX TNOYBax
MeXaHUYeCKHX 3/IeMEeHTOB KOJUIOMAHBIX pasMepoB (uactuy 0,2—0,1 ux).
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‘OTcroga MOHSITHO, YTO BCe TeOPHH CTPYKTYpoOoOpascBaHHUS B MOYBAX
OMUpAIOTCsi Ha CBOHCTBAa KOJJIOMJOB, HA 3aKOHOMEPHOCTH MNOBedeHHs
HX B paCcTBOpax H B MepByi0 odYepelb Ha CBOHCTBO KOJJIOHAOB KOATYJIH-
poBaTh (CJAMIATHCA) — MEPEeXOAUTh M3 COCTOSIHUS 30/1s1 B COCTOSIHHe
resisi, 4TO MPHUBOAUT K YKPYTHEHHIO YaCTHIl, K YMeHbIeHHIO 3anaca
SHepPTHH CHCTeMHl, K BHIIAJEHHIO YaCTHI B OCaJoK *.

Teopun Koaryssiun KONLJIOHAOB NOCBSALIEHH MHOTHE HCC/IefOBaHUS.
Eme B 1882 r. llynsie u B 1900 r. Tapau usyyanu npupoay ocakieHus
HEKOTOPEIX KOJJIOHJHBIX PACTBOPOB 3/eKTPONHUTAMH. BoIsiCHeHHBI®
HMH 34KOHOMEpPHOCTH B OCa)KJamomlell CHjie Pa3HbIX HOHOB HM3BECTHHI
nox umeneM npaBuia Llynoie — Tapau. Tloske B 3ToM nanpaBieHuu
BeinosinenH MHorue pabotui: K. K. Tegpoiiia (1915 u mocienyomue),
‘Cmony xosckoro (1916), dpenbepra (1922), Burnepa (1926), Tyopuna
(1926), A. ®. Twauna (1936), Marrcona (1938), . H. Antunosa-
Kaparaena (1945), B. B. Jlepsaruna (1946 u nocienyiomiue), Mapmania
(1962) u nap. HauGonbilee paciipocTpaHeHHe B COBeTCKOM NOYBOBeje-
Huy nonyuuin uccnefobanus K. K. expoiina, BnocneacTsin pasBuThie
1 JIONOJIHEHHBIE eT'0 YYEeHHKaMH.

Kak 310 OBUIO OTMedeHO B IylaBe V, KOJLJIOHAHbIE NOYBEHHble 4a-
CTHIbI B pacTBOpe B GOBIIMHCTBe CIyYaeB HecyT 3JeKTPUYeCKui 3ap s,
KaK pasHHUIly NPOTHBOMOJIOXHLIX 3apsafOB MOTEHIHAN OMNpe/esisiOniero
cnosi (BHYTpeHHsisi OOKJafKa MHLEMNbl) ¥ KOMIIEHCHPYIOHMHX HOHOB,
00y C/IOBNMBAIOILYI0 3/eKTPOKHHETHYeCKHH HiaH J3eTa (§)-moTenuual
YacTuibl. B ciyyde OJHOMMEHHOIO 3apsjd KOMJOHAHBIX YaCTHI[, OCO-
6eHHO MOHOMHCHEPCHLIX, OHM OyAyT OTTAJKHBAThCH U KOJJIOHAHBLIH
pactBop mnpuoOpeTeT XapaKTep ycToHuuBoro 3o0Js Ho,
KaK H3BECTHO, NOYBa — Cpejla MOoJHAUCIepcHas u Trereporennas. Ona
CONePXHUT KONJIOHJIHbIC YaCTHUBI PA3HBLIX pPa3MepoB H Pa3HOHMEHHBIX
3apsAj0B, HalpUMep, OTPHUIATeJbHO 3apsiKeHHble OpPTaHHYeCKHe KHC-
JIOTBI, CHJIMKATHI, aNOMO- K PeppOCHIHKAThl U HeCyllliie B KHCJIOH cpepie
NOJIOKUTEIbHBIA 3apsi THUApPAaTHl OKHCeH 3Keje3a H aJIOMHHHS —
Fe(OH); 1 AI{OH);. B 3ToM c/lyyae pa3sHOUMEHHO 3apsiKeHHBIE KOJ-
JOHJHEe YyacTHlisl OyAyT B3aUMHO NPHUTACHBATHCS, HEATPaJH3ys CBOH
sapsapl. CosbBaTHble OOOJIOYKH, OKPYIKalolide YacTHIbl B TOYKax HX
CONPUKOCHOBEHHUS, CKUMAKTCA [0 Pa3MepoB, NPH KOTOPHIX BCTYHAKOT
B jeiictBue cunbl Ban-nmep-Baanbca** M 0OCTaTOYHBIX BaJIeHTHOCTEH,
H YacTHUbl CIHOATCs. ITo OyjeT B3auMHAs KOAryJsilus KOJNIOH-
pos. Ciunmanue 4acTuil MPOHCXOAUT M MPH HX CTONKHOBEHHH B Opoy-
HOBCKOM JiBuXeHHH. YeM Bblllle KHHeTHYeCKas 3HEPTHA YaCTHIL, TeM
Jierye npeofiosieBAlOT OHHM CHJIbI, MPENSTCTBYIOULME CIHMAHHIO,— IVIaB-
HBIM 00pasoM pacK/JMHHBamiee AeiiCTBHE CONbBATHBIX 00G/I0YeK.

* TepMHH <KOaryJsuus» [pOM3BEAEH OT JaTHHCKoro cioea coagulatio,

4YTO 3HAYHT CBEPTHIBAHHE, CryLU{€HHE.
** Bau-gep-BaanbcoBe culbl — CHJH NPHTAXKEHHS MEXKAY HE3aDKEHHBIMH

aTOMaMH HJH MOJIEKYJaMH, OTHOCHTEJNbHO MaJbi€ B CPABHEHHH C CHJaMH XHMH-
YeCKHMH (BaJIEHTHHIMH).
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Kak nokasann uccaefosaiuss b. Aapruo (Aarnio B., 1913) u B. H.
CumakoBa (1928), nis B3aUMHO¥M KOaryJaUHH KOMJIOHAOB Tpebyerca
OIpeJeJIEHHOe COOTHOLIEHHE B 30/1€ KOJIOHAHBIX YacTHI ¢ Pa3HOHMEH-
HBIMH 3apajaMH. B ciyuyae 3HAUHTEJbHONO mpeobsaflaHHf YaCTHIL
OJIHOTO 3aPsAJa NMPOLLECC Koary IALIHH MOXKeT NPEKPaTHThCA U 30Jb NOTY-
yaer ycroiumsnle ¢dopmul. Ha-
IpUMeP, NPH HAJAUYHM B KOJ-
JIOUHOM pacTBOpe OTPHilaTes b~
HO 3apfAXEHHbIX TyMyCOBBIX
KHUCJIOT U NOJIOKHTENbHO 3aps-
xennoro Fe(OH); Oyaer ua-
6/10laThCA B3aHMHOE OCaxkKje-
uue koonjoB. Ho B cayuae
3HAYUTEJIbHOTO Tpeobiaganus
Fe(OH); us6uitok ero, oceaas
Ha CKOary/JTHPOBaHHbIE YaCTHIBI
OpPTaHHUYECKHX KHCJIOT —rocie
HeHTpanu3aily UX 3apsjga, co-
OOMUT UM MOJIOXKUTENbHBIH 3a-
pAM, Mocje Yero OHH He MOTYT
OLITh KOaryJHpyeMbl JAPYTHMHU
[OJOXKHUTEJIBHO  3aPAKEHHLIMU
KOJJIONAHBIMH 4acTHUuamMu. ITo
ABJEHNe TOJIYUJIO Ha3BaHHe
3AIMUTHOTO AEHCTBHA KOJJIOU-
JoB. B npuBeleHHOM npumepe A A
Fe(OH); «3amumaer» op rannde- O/\\‘ ./(\\O
CKHE KOJIJIOHJIbl OT KOATy LUK, () a =) ) a (M

Hexoropele KOJIOWIBI, K3K  pyc. 6. Cxema o6pasoparus MHKpoarpe-
OoTMe4YaJIoCh B IIECTOH TIJiaBe, raTtoB MNpPH KoaryJdsudd KOJJOHJOB:
Hanpumep Fe(OH)3H AI(OH)3, a — HCXOJHBlE KOJJIOHAHble YacTHIUBH H HOH
CMOCOOHBI TEPE3APAKATECH B Arperares nepsore HopnRtn: ¢ o Mikposrbera:
3dBUCHMOCTH OT PeaKLUH CPeflbl, T8 Fobors  rop e, e wernep-
YTO CBA3aHO C pa3jiH4YHbBIM Xa- TOro MOPsAKA.
paKTepoM OTIHCCOLHHPOBAHHUSA
UMH HOHOB B KHCJOH M INEJOYHOH cpeiax. 1o OyayT amdorepHble
KOJIOMABL WM aMQoJuTOHAb. B 3aBHCUMOCTH OT 3HaKa 3apsja OHH
B nporecce KoaryJsiliuil MOTYT OCaX[AaThb TO OTPHLATeJbHO, TO NMOMO-
KUTEJNbHO 3apsXeHHble KOJJOUAHbIE YacTHILHI.

Haupnaerca nponecc Koaryaguug ¢ o00pa3oBaHHd NEPBHYHBIX
MuKpoarperatoB. Ho Tax Kak Koary/nauus KOJNJIOMIHBIX YacTHLL PelKo
rab/ioflaeTcs B HM303JEKTPHUYECKOl TOYKe, TO NepBHYHLIE MUKpoarpe-
raTel CaMH MOTYT COXPaHATb OCTaTOYHBIH 3apAj] — MOJOXHTENbHBIH
HIH OTPHLATENIbHBIH — B B Clyyae pa3HOMMEHHOH 3apajiku OyIyT
B3aUMHO NPHTATHBaTbCR, 00pasys MHUKpoarperarol BTOPOTO, TPETLero
B T. . TOPAJKOB, BKJIIOUHTEIBHO IO MEJKHX 3€peH. B cxeme 3TOT npo-
1lecC Mpe]CTaB/ieH Hd pucyske 61. MuorodasHocTb mpouecca CTpyKTy-
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pooGpa3oBaHua MOYBH MOATBepXKAaeTcs psajdoM HaGmiofenuii. Tak,
TPOYHOCTh CTPYKTYDHBIX OTAeNbHOCTEd W BOAOIPOYHOCTH HX BO3pa-
CTaloT IO Mepe JIBHXKeHHA OT KOMKOB H 3epeH K MHKpOarperaTaM NOYBHI,
KoTopbie 00pa3oBaiuch (cM. puc. 61) npu Gosiee BHICOKOM 3J1€KTPOKHHE-
THYECKOM INOTeHilHaJle BXOASHINX B HUX KOMIIOHEHTOB NPH Pa3HOHMEH-
HBIX HX 3apajax.

M. H. IToasckomy (1952) ynasoch mOKasaTb MeTOAOM IOYBEHHBIX
nLIuGOB rHe3l0BOI XapakTep CTPOEHHS arperaToB IO Mepe YBeJHYeHHs:
pasMepoB HX OT IepPBHYHBIX MHKpPOArperaToB K 6osee KpYIHLIM (CM. pHC.
44, 62, 63).

Koary.uﬂunﬂ KOJJVIOWJIOB MO/ BJAHAHHEM 3JNEKTPOJHTOB

lopasno d4amie, HeXesiH TNPOIECC B3aHMHOrO OCaXKIAEHHS KOJJIOU-
AOB, Koaryasauus ux Habiiofaercd mol BO3JeHCTBUEM HOHOB, IHCCO-
HUUPOBABIINX 3JeKTPOJHUTOB, NpenMYHieCTBeHHO KaTtuonoB. Ilpoiecc
aTOT OoJiee CJIOXKeH, YeM B3aUMHOe OCaxJeHHe KosonaoB. Maydenuio
HMEHHO 3TOTO Tpoilecca HOCBAIeHO GOJBIIMHCTBO pabOT BhIlIeHA3BaH-
HBIX HcCiefloBaTesiell KOJJIOHAHLIX CHCTeM, a TakxXe A. M. Pobunosuya,
B. A. Kapruna, B. H, Kpectunckoit u jp.

OrtennM HauGoslee BepoATHLIE TYTH BO3JAEHCTBUA 3JIeKTPOJHTOB Ha
KOJIJIOHJHble pPaCTBOPLL.

3amuTHeIMA PaKTopaMy KOJJIOHAHBIX YaCTHIl IBJASIOTCH ONHOMMEH-
" Hbld 3J1eKTPHYECKUH HX 3aps] H obsiajaroniie MOBLIIIEHHOH BA3KOCTbIO
conbBaTHEe 00O/IOYKH, OKPYIKAIOLIHe YacTHIlbl. B COOTBETCTBHHU C 3THM
obpamiaer Ha cebs BHUMaHue ToT (aKT, 4To B OOJBLUIMHCTBE CIy4YdeB
(Tak KaK OCHOBHAg Macca YacCTuil TBepJAOH (asnl TOYBLI 3apAkKeHa OTpH-
[ATeJibHO) YCTOHYMBOCTL KOJJIOHJAOB BO3pacTaeT ¢ YBeJiMYeHHEM (-
TIOTeHIHaa.

Bpegienne 371eKTpO/inTa B KOAJIOUAHBIH pacTBOP U3MeHAeT 3TH yCJO-
BuA. BeilencTBue NOBBILIEHHS OCMOTHYECKOTO JABJEHHA AHCTIEPCHOH-
HOH cpellpl yMeHbIIAeTCH TOJIIMHA JBOMHOTO 3JEKTPHYECKOTO CJIOS
B KOJJVIOHJHBIX MHUIle/IIaX; CxXHMaeTcs ero audxpysnasg 4actb. [lonoxu-
TeJbHO 3apsiKeHHble WOHBl — KaTHOHBI JHCCOLMHPOBABIIErO 3JieKTPO-
JINTA YCTPEMJIAIOTCA K OTpHilaTesSIbHO 3apHXKeHHbIM NOYBEHHbIM 4acTi-
naM, BHeApAIOTCA B Auddy3HbIA CJI0H, 3aMelaoT TOIVIOHIEHHbIe HOHBI,
a TakxKe MOryT BCTynaThb C HUMH B pasjiudyble NOGOYHBIE peaKIHH-
Besepersue 3Toro oTAucconvaunisi KOMIEHCHPYIOHIHX HOHOB MHIEJIBL
B JIIICTIEPCHOHHYIO Cpelly ToAaBisieTcs, {-TIoTeHIIHal YaCTHIl CHUKAeTCs
J0 KpuTuYeckKoro nmoTenuunana (§ kp.), npubnuxkaio-
merocsd K HyJ 0. Kosjouanbie YacTHilbl, JHIIEHHbIE HIH MOYTH JIKIIEH ~
HBle 3apAJ0B, IIPH CTONKHOBEHHSX NPeojoseBaioT CONPOTHBEHNUA YTOH-
YeHHBIX CONbBATHHIX 000JOYeK W CJAMMAIOTCA B NePBHYHbIE MHKpoarpe-
rathl (KoarynupyioT). HauMeHbinas KoHIeHTpalud 3/JeKTPOJHTa, HPH
KOTOpPOH 332 KODOTKHH TNpOMEXKYTOK BpeMeHH HaOmiofaercs KoaryJasd-
"HHA KOMIOHAHOTO pacTBOpPa, HOCHUT AJI JAHHOTO 3/eKTpojuTa Haspa-
Hde mopora KoaryJasauuu [lopor koarynauun 1ng JanHoH
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Puc. 62. YepHosem o6HKHOBEHHHH TeppacoBufl cyrauut-
cTeifl uloBaTO-NENEBaTH, TOpP. A, (MouepHUIE). Mukpo-
arperat puxJoft ynakoBku. BuAum:

] - nepBHYHHE MHKpOarperaTh;, 2 — OpPTaHHYECKHH neMeHT;
3 ~ KPHCTaNAH MHHeDaNbHHX nopoy; 4 — MHKpomopa (wand
u sapucoska M. H. [losbcxoro)

T T T L LA A S S S |
0 0,5 1rm

Puc. 63. UepuoseM oGHKHOBEHHH TeppacOBHA CYriH-
HHMCTHI uioBarto-nunesarhil, A, (nouepuuire). Crox-
HH# arperaT BHICLIKX NOpPAAKOB. Buauwi:

! — MHKpOarperarth lepBHX NOPAAKOB; 2 — KPHCTaJNJ/JIH MHHe=-

paabHBX [ropoyn; J -— opranuueckuit uement; 4 — BHAHMHE
MHKDOIOPH



KOJMJIOMAHOH CHCTEMBl Y Pa3HBLIX 5JeKTPONUTOB pasubiil. Tak, Hanpumep,
y coJsieil IeJOYHBIX MEeTAJJIOB, UMEIONIHX OOHIuii aHHOH, 3HAYEeHH T BeJIH~
YUH NOPOTOB KOATYJSIUH PACHONaramTcs B JHOTPORHBIH psj: Lit >
> Na* > K+* > Rb* > GCs*. Ou usmensiercs Takxke Jis JaHHOIO
3JEKTPONuTa NPUMEHUTENbHO K Pa3juYHBIM KOJJIOWAHBIM pacTBOpam.
He Bcerza, oiHako, yBelnueHie KOHUEHTPALUH 3JEKTPOJHUTA CBepX
nopora KoaryJsiuy YCKOPsieT NpOoUecc KoaryJsiiud. 3Hech MOryT
HabuogaThesa 1 o0paTHbie sB/eHHd. JTO 0coOelHO KacaeTcst TPeX- U Ue-
ThIpeXBaJEHTHBIX KaTHOHOB, a Takke nonoB H* u OH~. ¥YBennuenne
UX KOHIeHTpPAalMH CHAuajia CHHUXKAaeT 3JIeKTPOKHHEeTHYeCKHil NoTer1iuan

otetatetedelete!
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Kowyenmpayus  snexmpanumal

Puc. 64. MameHneHue {-moTeHNHasla M 30HH YCTOHUHBOCTH KOJ-
JIOHAHOTO pacCTBOpa B c/lyYae HENpaBUJIBHHX PAAOB KoaTylsiuUH
(mo Pykey)

KOJIJIOMZHO CHCTEMbl H YCHJIHBAeT Koarysuuio Konouaos. [lpu jgans-
HeHIlleM yBeIHUEHH I KOHIIeHTPALNH 9JIeKTPOJINTa HACTynaeT nepe3apsij-
Ka KOJJIOHJ0OB N De3Koe yBejqndYeHHe HX {-nmoTenuuana. Konsouasbiil
30;1b mpuoOperaeT yCTOWYUBOCTb, KOTOPAsS CHOBA CMEHSETCS 30HOH
KOary/Nsluy NPU JajbHEHIIeM YBEeJHYEHHH KOHIEHTPalUH 3JEKTPo-
auta (puc. 64). 10 ABJEHKE NOJYYUJIO HA3BAKUE T BJ E€H H A 3 OH,
HIM HENPaBUJAbBHBIX PSAJOB KOaryJagsaluH

[expoiiiy HA OCHOBE 3KCIepPHMEHTa OTMEUYaJ 30HY HeOocakI1aeMOCTH
HOYBeHHBIX KoJuouaoB noj Bausinuem FeCly; B mpepenax 0,01—0,001
H. pacTBopa. MexanusM AelCTBHs 3JIeCb T4KOB: IPH KOHIEHTpALHH
FeCl; 0,001 u. pacTBOpa noJIOXHTeJbHO 3apsiKeHHbld o Fe®* koa-
TYNUPYyeT OTPULATeNbHO 3apsixeHHble Kojsouabl. llpn panbuefiimem
yBesinuenud Kouuentpaiuu FeCly B pactBope o6pasyercs Fe(OH),.
FugpaT oxucH Xejesa HeHTpanu3yeT OTPHIATENbHO 3apsiKEHHbIe
KOJIIOHJIHBIE YaCTHIB! H, a6copOHPYSACh HA HUX MOBEPXHOCTH, coobmaer
UM [OJIOKHTEJbHbIH 3apsi]. B TaKOM COCTOSHHM 3TH YaCTHULI MOTYT
ObITb CKOAaTyJ/JIHPOBAHEI ML aHHOHOM pactBopa Cl™, A/Is 4ero KOHIueH-
Tpauusa 3JeKTPOJNNTa JOKHA BO3PACTH JO COOTBETCTBYIOMIErO 3JIeKTpo-
Jaurnueckoro nopora Koarynsuuu B 0,01 . FeCl,.

241



Hcnonways npasuso Iynabsue — I'apiy, 1 Ha OCHOBe CBOWX MHOrO-
YHC/eHHBIX 3KCHepHMeHTOB ['efpofill Tak chopMyJHpoBal OCHOBHOE
NOJIOKEeHHe O KoaryJupywouleil cujie KaTHOHOB NMPHMEHUTENbHO K MHOY-
BaM: OHQ 603PACMIACTT 8MeCe C 6AACHMHOCMBI0 KAMUOH08, A 8 Kaxcool
epynne emecme ¢ amomrom ux secom: Fedt > Al3+ > Ba?* > Sr?* >
> Ca?t > Mg?+ > K* > Na* > Li*.

B sTtom psily, Kak u3BeCTHO, HalO/IOaeTCss aHOMaJiusi, COIVIACHO
KOTOpO# MOH BOJOPOAA H3 NepPBOH I'PYNNbl U C HAUMeHbIIMM aTOMHBIM
BeCOM 06/ajfiaeT CHJIOK KOaryasiuuu Oosbluef, HeXeJd Kanbluil. 3rta
apoMaaus Owsla oObsCHeHa yxe nocie pa6or Ieppofina ma ocHOBe
yueHHda O HOHHOM pPajAMycCe U CTemeHH THAD a-
Tanuu uonoB (lonprumuar, [ayaunr, Hurnu, Pepceman u ap.,
1937, 1952—1953) (taba. 43). C yueToM 3Tux pa6oT npasuno ['efpofina
bOopMyNUpYeETCA TaK: KOQZYAUPYOWAs CUAQ KAMUOKO8 803PACMAEIT 6Me-
Cme ¢ ux 6AACHMHOCMBIO, @ 8 KAXCOO0L 2pYnne 3/eMexmos OHA Haxooumcs
8 NPAMOLL 3Q6UCUMOCITILL O QIMOMHO2Z0 86Ca IAEMEHMA 1 8 0OpamHotli 3asu-
CUMOCITILL O CMenery e2o eudpamayull.

Ta6auma 43
Honnbie pagaycht (£) HEKOTOPbLIX KAaTHOHOB; CTENEHb M IHeprus

ux ruaparauud (V) B caabo Wenounoid HIH HeHTPaabHOH cpeje
(no Toabdwmudmy) *

Snementsl
H* K+ Na* Li+ Ba2+ | Sr2+ Ca2+ | Mg2*

TlokasaTean

r—A 1,54 {1,331 0,98 | 0,78 | 1,43 | 1,27 | 1,06 | 0,78
U—KK[2-UOH 80 98 121 312 | 338 | 375 —

* Bonopoc 0O CTENeHH THAPATalUH HOMOB He MMEeT RO HACTOSILIEro BPEMEHH OJAHO3HAYHOT'O
pemenuss. Cm. N0 JaHHOMY BOMpPOCY: .M. Top6yunos. INornorarejpHass cnocoGHOCTHL
NnouB M ee nmpHpoxa. M., Wsn. AH CCCP, 1948, crtp, 24; A. A. Po ge. IlouBeHnas BJaara,
M., Map. AH CCCP, 1952, c¢rp. 36.

Hon Bojopoaa okasancs «roibiM» HoHOM. OH rHApaTHpPOBAH JHUIb OJHOMH
MOJIeKYJ/OH BOABI, TOTJa KaK Apyrue KaTHOHB 1-H u 2-f rpynn ruppa-
THPOBAHK! JeCATKAMM BOJHBIX MOJIeKYJ, MpuuYeM B KaxjAoH rpynme cre-
neHb THJpaTallMH HOHOB BO3pacTaeT IO Mepe YMeHbIIEHHs UX HOHHOTO
paauyca (cM. TaGa. 43).

O6napas HauGONBIIMM HOHHBIM pPalHyCOM H HaHMMeHbLICH CTe-
HEeHb0 TUjpaTalli¥, HOH BOJOPOJA OTJHYaeTCsi TOHuYapmeldl cosbBaT-
HOIl O60JIOYKOH M B TO Ke BPeMsl BBICOKMM HANpsXKeHHeM 3JeKTpHye-
CKOrO 1oJisl Ha ee nopepXHOCTH. OH MOXKeT NOJAOATH K IPOTHBOHOHY HJIH
KOJUIOHJHOH MHIle/le BHa Oosee OJNH3KOE pACCTOsIHHe, HeXKeNH HOHHE
C MOIIHBIMH THAPATHBLIMH 0GOJIOUYKAaMH. A B3aMMOJeHCTBHe MeXIy HOHa-
MM ¥ 3apsKEHHbIMH YaCTHILAMH COTJIaCHO 3aKOHY Kysona mpsamo mpo-
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MOPUHOHANBPHO HX 3apsajaM H 006paTHO NpONOPILHOHANLHO KBaApary
pa3fe/ioero HX paccTOSHHS.

Crenyet 3aMeTHTb, 4TO npasuno [efipofina o koaryaupymoumeH cue
KaTHOHOB CIPaBe/UIMBO JIMIIb JJIi YCJHOBHH KHCIOA cpeinl. MaTTcon
(1938), Toypuna (1926—1928) u gpyrue mokasaju BO3MOXKHOCTbL 00pa-
utenva paja lepoina B meaouHslx yeaosusax. Hanpumep, Aas Kuciaoi
Cpelbl UMeeM psj 110 cuje Koaryasmuu: Ba2*+™> Sr2+ > Ca?+ > Mg?+,
a ans menounoi: Mg?+ > Ca®+ > Sr?+ > Ba?*, uTto conpskeHo ¢ pas-
JIHYHOH PacTBOPUMOCTHIO B BOJE T'MAPATOB OKHCeli O3HAYeHHBIX KaTHO-
HoB. Mg(OH), -— HauMeHee pacTBOopuM B BOJe. Brimajasi B 0OcajoK,
OH BhIBOAMT u3 pactBopa OH~, T. e. noH, obsajalomuit Hauboablueit
CIOCOOHOCTBIO JHCHEPrHPOBATL OTPHIATENLHO 3apsiKeHHble KOJJIOUIbI,
KOTOpbie B I0o4YBe NMpeo6/afaoT, H TeM CaMbiM CIOCOOCTBYeT KoaryJis-
fMH pacTsopa.

B AucnepcHeIX cHCTeMax CJeAyeT BHJENATh AKTHBHYIO M MaCCHB-
HYIO YacTH. AKTHBHAs 4acTh, CJAMNAsACh H KOAaryJupys, MOXeT 3axBa-
ThiBaTb B cdepy Koaryasiuu Gonee rpyOule CyCleH3HN U CKIeHBaThb UX.
CkilevBanue Oojiee TPy6HIX cycren3uH MoxeT HaO/IOJaTbcs ¥ B TOM
ciydae, KOrja MoBepXHOCTb UX MOKPHITa KOMJIOHAHOH mueHkol (A. .
Tionun, 1941, Y. H. Axtunos-Kaparaes, 1948, I1. B. Bepumnun, 1959,
U Ap.). K akTuBHOMY Mejko3eMy ['efpOHI[ OTHOCHJI JMiIb KOJJIOHIH,
T. e. yactuunl < 0,1 uxk. B paboTax mocsiefHero BpeMeHH JOKa3aHo,
4TO CMOCOGHOCTHIO KOAryIMPOBaTh B cJ1a0bIX COMEBLIX PACTBOPAX U KJIEl0-
el cnocobHocTbio 00JIaflaloT M 3HAUHTENbHO Gojiee KPYIHbIE YaCTHILL,
BIJIOTh 10 pa3MepoB 5 ux (I1. @. Menbuukos, 1949, E. M. Kouepuna,
1954, A. U. JIuumanosa, 1961 u xp.).

HHTeHCHBHOCTL KOAryasiiMe KOJJIOMJHOTO PacTBOpa MOBLILAETCS
NPH yMepeHHOM B30aJITHIBAHHY €ro, nepeMelliiBaHHU, TedeHHH . B aTux
c/lly4asiXx BO3pacTaeT LIAHC CTOJKHOBEHHS KOJJIOMJHBIX 9acTHI, OCO-
GeHHO NMPH BHIPAXKEHHOM X MOJIMAUCIEPCHOCTH H reteporeHHocTH. Kpyn-
Hble YaCTHIIbl B TeTEPOTeHHBIX PACTBOPAX CJYMKAT [eHTPaMHi, K KOTOPEIM
NPUJUNAIOT MeJKHe; ocefiasi, KPYyNHble YacTHIBI YBJIeKAOT MeJKHe,
NIOBLINIAS BEPOSITHOCTh CTOJKHOBEHUS HX B ONpele/eHHOM HampasJe-
HUM Y YCKOPSA C/MNaHHe,— 3T0 OyleT OPTOKHHeTHUYecCcKad
KOaryJ s Us 9acTHI Pa3lHUHLIX pPa3MepoB.

MeHee MHTEHCHBHO NPOHCXOIUT C/AMNAHHE W KOATyJAsIMs pacTsopa
MOHOJHUCIEPCHLIX YacCTHIl, 1IAHC BEPOSATHOCTH CTOJKHOBeHHSI KOTOPBIX
OJIMHAKOB 110 BCeM HAaNpapJieHUsIM,— 5T0 GyJleT MepPUKHUHET u-
YecKasi KoaryJslus, npoTekaiouas 6onee MeIEHHO, He-
XKeld OpPTOKHMHeTHdeckKas. Bo Bcex ciyuasiX KOJMJIOHJHBIE YacTHIIHI,
uMemolMe GoOpMy MaJouek, IJIACTHHOK M BOOGWEe Oo/ee yIoBaTyio
(dopMy, KoaryupyioT GLICTPee, HEXeNH YaCTHIILL IVIaJIKUe U HMelomue
chepuyeckyio dopMy. ITo conpsKeHo ¢ Gosee CHIBLHOM MOBeP XHOCTHOH
3Hepruei MepBbIX YaCTHIL 10 CPAaBHEHHUIO CO BTOPLIMH (CM. 06 2TOM B IJia-
Be V).

Panee O6bu1O nOKasaHO, 4TO KOATYJMPYIOWAsi CHJA PasIHYHbIX
KaTHOHOB HEOJMHAKOBA: OHA TeM MeHbllie, YeM BHIllie CTeneHb rHApaTa-
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UMM HOHA M 4YeM MeHbilie ero 3JeKTpudecKuil 3apsa. B coorsercrBuu
€ 3TMM H NPOYHOCThL Koarenell pasnuuna. Hampumep, koarenb, obpa-
30BaBiuMics npu BosjefictBui KarioHos Ca®* unu Fed*, Gyzer Becbma
ycroiuuBbiM. Co3/lanHbBe € ydYacTHeM ero arperaThl NMOYBH JJAHTENBHO
He pacnafaioTcsl B Boje JAaxe TOCHe TOr0, KOTJla KATHOH, BHI3BABILIMI
KOaryJAIuIO KONJIOHAOB, yAanen us pacrsopa. [lo 'eppoitny, sro Gyaer
neobpatumMasa KoaryJasilua KoaJaowuxos. Haobo-
pOT, Koareib, TOMYUYEHHBLIH B pe3yJbTaTe CBEpPTHIBAHUA KOJJICHJOB
uonoM Na *, HeycToHuuB B BOJje; NocJe yhajenus u3 pacteopa Na* on
CHOBA NenTU3upyercs. ArperaTs NouBbl, CKPeIVIEHHbIE TAKMM KOareseM,
HeBojoNpounkl. 1pu Bo3JeHcTBUH BOJibI, mocie HabyXxaHus, OHU GBICTPO
B Hell pacmibBaoTCA. AronpumMep 0 6 paTUMO B Koarya sl v H.

Onucanspie CBOHCTBA KONJIOMAHBIX CHCTEM BCKPHITHI B OCHOBHOM
B /1a60paTOPHBIX YCJIOBHMAX JIS PacrBOpoB O0JbIIOTO pa3sBeleHHS.
OnHako MOXKHO M0jIaraTh, OHM HMEWOT CaMoe LIMPOKOe IPHJIOKEeHHe
K CTPYKTypooGpa3osanuio B mouse. OCHOBHOe BO3paKeHue, KoOTopoe
JesiaeTcs MPOTHB JAaHHOH TEOpPUH B TPUJIOXKEHMH K MO4YBE, CBOJMTCH
K YTBEPKAEHHMIO, 4YTO NMOAOOHLIH mpollecC BO3MOXKEH JIHIIb IMPH Koary-
JALOUY CYCTIeH3UH B PacTBOpPaX M YTO B TOYBE JAJIS Pa3BePTHIBAHHSA €ro
HeT npocTpanctsa. Ham Takoe BospakKenue KaxKeTcsl HeyOeAUTeNbHLIM.
Crelyer He 3a6rBaTb, UTO B CpeJHeM IOJOBMHA O6beMa NOUYBH NpeX-
CTaBJIeHa MOPAMH, Pa3Mepbl KOTOPHIX B GONBIIMHCTBE CIY4aeB B COTHU
H THICAYH Pa3 MPEBOCXOAAT BeJIMUHHY KOJJIOHJHBIX YaCTHIL U MHKpPOAr-
peratoB (K mocienuM [eApofliy OTHOCUT CTPYKTYPHBIE OTJAeJbHOCTH
auametpoM < 0,25 mu). Kpome Toro, Heo6X0AMMO OTMETUTD, YTO MEJKO-
3epPHHUCTasi CTPYKTypa, KOTOpas NOJydaeTcss B MNpoiecce CJAUNAHUA
U KOAryJsllMH KONJIOHZHHX MHIMJI TOA BJIHSIHHEM cHJl DBawn-zep-
Baanbca W ocTtarounpix BajieBTHOCTeH, XapakTepHa B OCHOBHOM JJd
TIOBEPXHOCTHOTO TePersofiHo-aKKyMyJJAATHBHOI'O TOPH30OHTa HOYB M Ma-
XOTHOTO CJIOS. A B 3THX CJIOSIX BO BCeX NMOUBEHHBIX 30HAaX HAGMIOAAIOTEs
TIepHOJibl BLICOKOH CMOUYEHHOCTH MOYBHI M 6oJiee IIMPOKO HpeAcTaBlieHa
JMHAMHYHOCTb B NEpeJBHIKEHUH coJiell, TOYBEHHBIX YaCTHI M arperaros,
oco6enHo TpH 06paGoTKe NOUB, YTO YCHJAHMBAET MpOIECC KoaryJsiluH
KOJJIOWIOB H CTPYKTypooGpa3oBaHue.

Kak nokasanu ucciaeposanus I1. A. Kocrbiuesa (1886), B. P. Buan-
simca (1915), K. K. Teapoiina (1926), E. A. Muruepanuxa (1923), E. B.
Paccena (1938), A. H. Cokonosckoro (1938), A. ®. Twoauna (1936),
H. B. Twopuna (1937), B. B. I'emmepsiunra (1946), M. M. Kononoso#t
(1947), H. A. Kauunckoro (1947), 1. H. Antunosa-KaparaeBa (1948),
E. I1. Tpounkoro (1952), C. A. Baaanuenckoro (1952), A. H. Anek-
canjiposoit (1953), A. A. Poxe (1955), B. B. Tlonomapesoit (1956),
"T. . Mapwanna (1962) u jap., arpoHoMuueckH Haubonee A06pOTHaA
CTPYKTypa B Mpollecce KOATYJIAIMH TMOJAYy4Yaercsl NpPH YCJAOBUH, YTO
B HEM NPUHUMAKOT ydyacTHe KaK KOMIIOHEHTHl OpTaHHYeCKHe BeilleCTBa
THNA TYMHHOBLIX KHGIOT ¥ KaTHOHH Catt u Fett+,

OcobenHo HHTEHCHBHOE 06pa30BaHKe CTPYKTYPHl OTMEUAeTCs B PU30-
cdepe KOpHeH pacTenHH 3a CUET «JeATeJbHOIO Nepersos» B GopMe KOMII-
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JIEKCHBIX COe[IUHeHHH M3 a30TCOJlepKallUX NPOAYKTOB aBTOMNH3A Tel
6aKTepuii ¥ YPOHOBHIX KHCJIOT, KOTOpHle, MO JaHHLIM Pynakosa, o6pa-
3yI0TCA 3a C4eT XKHBHIX H OTMepHIHX KOpHeH pacTeHHH NMeKTHHOpAaspy-
MAKMUMY HJIH NPOTONEKTHHA3HLBIMM OaKTepusiMi, OOHAPY KHBaeMBIMH
B TIOYBe NPEUMYINeCTBEHHO Ha pa3JiaralioiuXxcsl PaCTHTeNbHBIX OCTaT-
kax (®. 0. Tenvuep, 1946, K. M. Pynakos, 1949, 1953, A. @. TwonuH,
1958). ArperaTbl NpH 3TOM NMOJYYAIOTCS MeXaRMUECKH IPOUHLIE, BOXO-
NPOYHBIE H, UTO BeChMa BaXHO, NIOPHCTHIe, KaK, HAlPUMep, B uepHO3eMe,
rjie OPUCTOCTE arperatos Beerja soiile 40% K UX 0GbeMY, a B JIYUIIHX
ero obpasiax pocturaer 50% (cMm. puc. 42). 10 B arpOHOMHYECKOM

o o |0

Hermonobenas Bssrocms Jacmydnebanue Koazynsgus

[ ) @
> ?
Auomanus Basnacmu Lunepesuc

Puc. 65, Cxema arperspoBaHHs YaCTHH TPH KOaryJisILHOHHOM XeJa-
THHHDOBaHHH H CHHepe3Hce

NOHHMAHHH — BLICOKOIleHHAasi CTpyKTypa. IlpouHoCTe © BoOpoOmpou-
HOCTh €e COUETAIOTCH C BHLICOKOH MOPO3HOCTHIO M 6Ga3uPYIOTCS HA CBOM-
CTBe HeoGpaTHMOH KOaryJsluH KOJNJIOHIOB:

ITo MHeHMIO OTAENbHHIX HCCHefoBATeNell, OpraHMYeCKHe KHCJIOTH
THNA TYMHHOBOTO H YJBMHHOBOTO KOMILUIEKCOB KaK BHICOKOMOJIEKYJIsp-
Hble COeJIMHEHHs] MOTYT CaMOCTOSiITeIbHO HeoOpaTHMO KoaryJaupoBaThb
M I[eMeHTHPOBATh MOUBEHHYIO CTPYKTYPY B TpollecCe AeHAaTypPUPOBaHUS
(Bunbamc) unu XKelaTUHHpOBaHHs, 3acTyjaueBanus (Tiopun u np.).
Ha puc. 65 nokasan BO3MOXHHI XOJ 3TOr0 mpoiecca.

Poab xumuuecknx, pH3nHecKHX H OHOJOTrHYEeCKHX IPOLLEeCCOB
B TNOBbIIIEHHH MPOYHOCTH H BONOIMPOYHOCTH CTPYKTYPHBIX arperatos

Mukpoarperats 1 arperaTsl, 06pa3oBasliuecst B poLecce Koary.isi-
UMM, B JajbHeflieM MOTYT YNPOUHATHCS Pas/JuYHBIM nyTeM. B uacr-
HOCTH, KaK NMOKAa3aHO HCCJeOBAHUSIMH B CaMble NOCAeAHNE TOAH, Mexa-
HUuecKasi NMPOYHOCTb M BOAONPOYHOCTL arperaToB MOMKeT BO3HUKATb
M BO3pacTaTh, KaK CJeACTBHE XHMHUYECKHX MPOLECCOB, NPOTeKAIoUUX
B MouBaXx npu CMenHbix pexuMax (H. A. Kauunckuii, A. . Moconosa,
1950—1958; H. W. Top6ynos u P. B. Kosases, 1953). Tunuunoit
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B 3TOM OTHOWIEHHH $ABJSETCA 3ePHUCTass CTPYKTypa HeHTPaJbHbIX
NOHM M psAJia NeperHoiiHo-60/10THEIX N0YB, KOTOPHIE MONEepPeMeHHO THepe-
}UBAIOT NEPUO/I NepeyBaakHeHHd U npocyinusanus. [lpu nepeysnax-
HEHUH B TIOYBEe DAa3BHUBAIOTCH PACKHC/UTeNbHHIE NPONECCh!, CONPOBOXK-
Jamoinecst 06pa3oBaHHeM PaCTBOPHMBIX B BOJIE 3aKHCHLIX OPM Kesle3a,
KOTOphle BMeCTe C INOYBEHHHIM pPaCTBODOM IPOMHUTHIBAIOT arperarsl.
B sacymwmuBhifi ce30H, NP OMYCKaHUM TPYHTOBBLIX BOJ HJIM BePXOBOAKH,
NPOCHIXaoN{He CJIOH TOUBLI a9PHPYIOTCH, 3aKHCHOE XKelle30 INMepPeXOiuT
B HepacTBOPUMHE (POPMBI OKHCHOI'O 3Kesle3a, KOTOpHE IeMeHTHPYIOT
arperarsl.

Takyio crpykTypy Mol ucciaeposanu (1949—1950) ua pHCOBHX.
nonax Tanwia Asepbaitpzkanckoin CCP u B Apyrux mecrax. Ona o6na-
JlaeT BLICOKOH MeXaHH4eCKOH NMPOYHOCTHIO M BOAONMPOYHOCTHIO, HO arpe-
raTel TpH 3TOM MaJjo MOPHCTH (MOpo3HocTh < 40%), Tak Kak 4acTb
o6beMa 1nop mocrenexHo 3anondsercs Fe (OH);. Bo Muorux ciydasx
B KauyecTse IeMeHTa arperaros HaOmwopanca CaCO,; npu o6GpasoBaHuH
ero u3 GukapOoHara Kajabliug no peakuuam: Ca (HCO;), — CaCO; -+
+ CO; + HyO (upu moachixanuu mousw) uiau Ca (HCOj)e + CaO —
— 2CaCO;3 -+ H,O (upu wuudbwmiasTpanuu pacrBopa ¢ GuKapGoHaTOM
KaJjiblUsl B TOPU3OHTHI ¢ u3GuTKOM CaO).

Tlpu yno6pennn nous cynepcdocdaToM H MPEIHUNHTATOM LEeMEeHTOM
nouseHHRIX arperatop Moxer craTh Caz(PO,); nmpu o6pasoBaHuu era:
u3 pacrsopumbix ¢opm docharos — CaHPO, wnn CaH,(PO,).. Pe-
3yJbTaT UHTEPECHOrO TIOJIEBOTO OMBITA HA 3Ty TeMy GBI f0J0XeH B 1-H
Komuccud VII Mexaynaponnoro Kourpecca nousosefios B CIIA ame-
pukanuamu JIyr3a, Jlarocom 1 XuabTOHOM.

B onTHMaJbHO CMOYEHHBIX MOYBAX OCTPYKTYPHBAIOIMMH (aKTO—
paMH BLICTYNAIOT TaKXKe KaNWUIADHblEe (MEHHUCKOBHE) CHJB M CBfl-
3aHgasi mousod Bofa. CTpykTypooGpasyiomias Poib UX CKa3biBaercs
M NpH BHICBIXaHUM TNMOYBHI, TaK KaK NPH 3TOM MEHUCKH M ajAcopOupo-
BaHHAsl BOJA CNMOCOGCTBYIOT CYXKEHUIO KaNWIASAPOB, COTHKEHHIO Mexa~
HHYECKHX 3JIEMEHTOB, MOC/Je Yero CH/IbHee MPOSBJAIOTCH ATOMHBIE.
H MOJIeKYJIAPHBIe CHJIBI MeXYacTUUHOTO TNpUTsKeHust (cM. puc. 41
u 66).

Oco60 Gonblloe 3HaYeHHe KANMWIJISAPHBIN MeXaHHU3M HTpaeT Mpu
aTperHpoBaHUM JIETKUX MOYB, HANpPHMep pacChyarhie MeCKH NpHOG-
peraloT CBS3HOCTH JIHlih BO BJIZXKHOM COCTOSIHUH.

O6 onTHMaJibHOH BJAXKHOCTH TMPH 06pabOTKe MOUYBH, a TaK¥Ke O POJMK.
NPOMOpaXKHUBaHUSA H NMPOCYHIMBAHHS NOYBHI 6yeT CKa3aHO HHUKe.

BojonpoyHocTh arperatop Bo3pactaeT NMpH CKJeHBAHHM MeXaHHde-
CKHX 3JIEMEHTOB CJM3bI0 Pa3HO006pa3HbiX OaKTepuil M3 Tpymnel KJiay-
GeHbKOBLIX, a3oTo0akTepa W Pseudomonos, CKpellJleHuss uX rudamu
rpu6Gos (nanpumep, Trichoderma lignorum) u CeTbi0O KOpHeH PacTeHHi
(H. A. Kauuncku#i, 1934, Y. U. Kanuseu, 1939, ©. 10. Tennuep,
1940, E. H. Mumycrus, 1943, u 1p.).

O6iien3BecTHa TaKxKe cOo BpeMer J[lapBuHa B OCTpYKTypPHUBAHHU
TI0YB POJIb JOXKJIEBHIX UepBell, KOTOpHEe NepepabaThiBalOT MacCy NOYBhE
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B KeNyIOYHOM TpakKTe H BhIGpPACLIBAIOT ee B (OpMe NOPUCTHIX 3epeH
ry64aToro CTPOeHHs!, CKJIeeHHbIX MKelyJOYHEIM COKOM YepBeifl — Kall-
poautos (puc. 67, 68, 69).

ArperaTn noush, 06pa30BaHHbe NPH y4acCTHH OHOJOTHUECKHX MpO-
11eccoB, IEHHH He TOJBKO TeM, YTO OHU BOAONMPOYHBI U TOPHCTH, HO
u O6OraTCTBOM 3amaca B HHX NHTATENbHBLIX BeIeCTB.

HasBaHHble HaMH TpOLeCChl OCTPYKTYpUBAaHHUS TOYB NPOSABJSIOTCA
OOLIYHO B COBOKYNMHOCTH UX. Pa3jleienne 5TUX MpOLLECCOB, KaK CAeJaHO
8 HacTosimieH IMaBe, MOXXHO NMOHMMATH JIMIIL B TOM CMEICHE, YTO B KaXK-
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Puc. 66. Cxema cBsA3H MeXAYy 4YacTu-

AaMH TJHHH NpH HX arperdpoBaHHH

MpH y4aCTHH aAcopGHPOBAHHOH BOIKI
(no Paccemo)

Puc. 67. 3emasinas GalweHKa u3 BH-

6pocoB uepBeH Ha noasx HUupuu

(no pucyrky Y. Hapsuna. ¥YBei-
4eHO B [Ba pasa)

JOM KOHKpeTHOM CJjly4ae B OCTPYKTyPHBAaHHU I[OYB MNpeBaJHPyeT TO
‘OJiHH, TO JAPYro# IpoLecC HJIH HeCKONbKO H3 HHX.

OnucaHHble NPOLECCHl B3aUMHOH KOAryJsllMM KOMJOHAOB, B3aH-
MOJeHCTBHA KOJJIOUAOB C 3JeKTPOJNUTAMH, XHMHU4YeCKHe, (H3HYeCKHe
n OGHonorudeckve pakTOpHl YNpouHeHHS 00pa3oBaBlleficss CTPYKTYPH
H JpyTrie KacajauCh NpeHUMyLIeCTBeHHO MUKpoarperatos noussl. MiMenuo
B INOHHMAaHUH MeXaHHU3Ma BO3HUKHOBEHHMSI U CTAaOWAM3allid MHKPO-
«CTPYKTYPBI [TOYBbI COCTOAT OCHOBHELIE TeOpeTHUeCKHe TPYAHOCTH. Peias
HX, Mbl OJHOBPEMEHHO pelllaeM H OCHOBHYIO mpobieMy KauecTBa Mak-
JPOCTPYKTYPHHX OTJeJbHOCTeH MO4YBHI, TAK KaK CBOHCTBA 3THX OTJeb-
HOCTeH B OOJIBILIOH CTeleHH 3aBUCAT OT KaudecTBa CJAraloliMX UX MHK-
poarperaros.

IlomMuMO XMMH3Ma MpPOLECCOB, reHe3uc MaKpoarperaTop TecHO cOM-
PpAXeH C 4YepeAYIOUIUMUCA yBJaXHeHHeM M BHCYUIHBAHUEM IOYBbLI
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Prc. 68. Kanpoaursl yepBs Ha INOBEPXHOCTH AE€PHOBO-
noxzonuctoli nousH (poro II. V. DBaxruna)

)  J

o z

Puc. 69. [Nonepewnsiii pa3pes Kanponura (wind a ¢oro
M. H. Ilonbckoro)




(nabyxanue NPy yBJIaXKHEHHH UM pacTpeCKUBaHMe IPH CXKaTHH), C Npo-
MOpaXKUBaHHeM U OTTaMBAHUEM IIOYB B Pa3JUUHOH CTaMH yBJaXKHe-
HUS; C pacwieHAwUeH U YIIOTHAOWEe! NMOYBY [eATeJbHOCThIO KOpHe-
BOH CHCTeMbl pacTeHUH, OCOGeHHO KPYIHLIX KOpHeH, € JefiTes bHOCThIO-
3eM/1epoeB, a Ha KyJAbTYPHHIX YTOAbSAX Npexjie BCero u ¢ o6paGoTKoi
NMOuYBH. B COBOKYNHOCTH BJIMAHHMA BCeX 3THX (aKTOPOB M CO3MAIOTCH
MHOroo6pasuuie GoOpMbl MakKpoarperaTos mougel (cM. puc. 60).

3Hasg TeOpeTHUeCKHe OCHOBHI CTPYKTypooOpa3OBaHUSl, MOXKHO
00BACHUTL OCOGEHHOCTH MPUPORHOH CTPYKTYpHl NOYB Pa3HOTO THMA.
Hanpumep, nauGonee CcOBepllieHHO BHPaXKeHHA® KOMKOBATO-3epHU-
cTasi CTPYKTypa uepHO3eMOB o06ycsioBleHa OOraTCTBOM HX OpTaHH-
YeCKHMH U MHHePaJIbHEIMH KOJJIOHAAMH C npeobiafianneM KHCJIOT [yMH-
HOBOTO M YJIbMHHOBOTO KOMIIEKCA M KATHOHOM KaJibLiusl. STOMY CIIO-
COO6CTBOBAJIM: MaTePHHCKasi rOpHasl MOPOAA — JIECC C BHICOKHM COJep-
aHHeM MUHePaJbHHX KOJJIOMAOB M H3BeCTH; Pa3HOTpaBHast 6oraro
pasBuTas PacTUTeNLHOCTh, 061ajaouas MOUHOH, XOPOINO Pa3BeTBIeH-
HOH KOpHeBOH CHCTeMOH; JeATelbHOCTb AOXKAeBHIX 4YepBed M HaceKo-
MHIX; [MepHOjudecKOe IPOCYIIMBAHHE H NPOMOPAXKMBAHHE IIOYBHl H
JAPYyTHe mpoliecchl, 0 4YeM OyjeT cKa3aHO HUKe.

Ilpu nBHXKeHuM OT YepDHO3eMHOH 30HBl Ha IOr0-BOCTOK H CeBep
OTMeyaeTcs YXyJlleHHe CTPYKTYpHl NMOYBH. B KaliTAHOBOH 30He OHO
BHI3BAHO MeHblllell 000TallleHHOCTHIO MOYBHl MHHEPANbHBIMH H 0COGeHHO
OpPraHUYeCKMMH KOJJIOMAAMH, a TaKxkKe MOsBIeHHEM B MOIVIOLIAOIIEM
KOMILJIeKCe [TOUBH HOHA HaTpud, 06J1afalonero HU3KoH KoaryJupyionlei
Crnoco6HOCTHI0. MeHee HWHTEHCHBHO 37eCh BO3JEHCTBHE HAa CTPYKTYypY
nmoyBbl M OMONOrHYECKHX (aKTOpoB, OCOOGEHHO TPABAHMCTOH PAacTH-
TeJIbHOCTH, KOTOpas Pa3BHTa B KAlITAHOBOH 30He 3HAYHTesbHO ciabee,
HeXeJll B UYepHO3eMHOH, M He o0Opa3yeT COMKHYTOIO TPaBSHHCTOTO
IIOKPOBa. )

B nopsonucTofi 30He TpaBSAHHUCTast PACTHTENbHOCTh YEPHO3EMHBIX
cTenell CMeHSeTCH B OCHOBHOM JIpeBECHOH paCTUTENbHOCTHIO, Jarolleid
WHOM Marepuadl s Trymycoobpa3osanust — GoraThlii CMONaMu, Ay-
6uJIbHBIMH KHCJIOTaMH. Pa3oxeHnune opranuuecKux BellecTs 37ech Ipeu-
MYIllecTBeHHO rpu6Hoe. I'yMyc ¥ MuHepa/bHble KOJJIOHAE M3 BePXHHX
TOPU3OHTOB IIOYBbI B 3HAUMTENHHBIX KOJHYECTBAX BLIMBIBAIOTCS BMecTe
¢ MHOQUJALTPAUMOHHLIMH BOjaMH. B pesysibTaTe B NOuBe OTMeYaeTCs
HH3KOe oflllee COlep:KaHHe Mepersos ¢ npeobiajaHueM B HeM (yJabBO-
KHCJIOT. B MHHepanbHOH 4acTH OGHIYHO MpPeo6JajaioT MacCHBHBIE Mexa-
HUYeCKHe 3JleMeHTH — IIeCOK M IblIb; WJIHCTasg (pakmus HMeeT MOA-
UMHEeHHOe 3HaueHWe. DelleH moryomaromui KOMIUIEKC NoOuYBH. B Hem
¥ B IIOYBEHHOM pacTBOPe He3HAuHTEeNbHO COflepKaHWe KaTHOHA Kajhb-
nus. B HUX nmpHCYTCTBYeT KaTHOH BOJOPOAA — CHJILHBIH KOAryssTop,
OJlHAKO KOHIIEHTPALM €r0 B paCTBOPe MHOTO HHXKe, HeXKeJlH KOHIeHTpa-
11 HOHA KaJlbLMA B NOYBEHHOM PacTBOPe YepHO3eMOB. PaHHeill BecHO#H
¥ TO3/Hell OCEHbIO 3Ta M0YBA HCMLITHIBAET MePHOALl MepeyBlaKHeHHs .

B pesyabraTe cTpyKTypa nepersofiHo-aKKyMyJIATUBHOI'O TOPHU30HTa
NOA30NUCTLIX NOYB, OCOOEHHO MOCJe WX pacnaiik, MopdOoJOorudyecKu
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BhIpaXkeHa HeueTKo. TIpoynHoCTh, MOPO3HOCTHL U BOJONPOUHOCTH €e 3Ha-
4yTe/ibHO cjlabel, Hexelu B UepHO3eMaXx.

Cmena ycnoBuifl CTpyKTypooOpa3opanUsl HaG/I0JaeTCss He TOJBKO
NpU Hepexoje H3 OJHOU NOYBEHHOH 30HHI B APYIYiO, HO H B Npelenax
©OJIHO!l 30HH y Pa3HHX NOATHIOB HOYBH (Taba. 44).

Ta6bnuma 44

Koanuectro Boponpounsix arperaros kpynuee 0,25 mam B nepernoiivom rop. A 8 %
(no H. H. Cassunosy, cosx. «I'ueanm» Pocmosckod 064.)

IMousa 0—-15 ¢cm 15—-30 cu
Mom b Kap6OHATHHE TsKeJOCy- Henuna 74,8 1
TJIMHUCTHIE YepHO3eM [
Craponamka \ 57,6 70,3
Cpeuuil KapGoHATHHE TaXKeJOCY- Henuna [ 60,0 67,4
TIMHHCTHIA yepHO3eM
ep Craponaika ' 39,2 59,3
MasoMomumit (foXHHIR) KapGoHAT- Henwua \ 52,5 59,7
HBH TSKEJOCYTJHHUCTHIE uepHO3EM
r P Craponamka 1 29,4 54,5

M3 Tabnunsl cneayer, uTo OCTPYKTYPEHHOCTh MOYBH NaJaeT B Ha-
fIpaBJIEHHH OT 4YepHO3eMa MOLIHOTO K YePHO3eMy IOXKHOMY. 310 06y-
CJIOBJIEHO YMeHbIlIEHHEM T'YMO3HOCTH HOYB, COJEPIKAHKMS B HUX KOJJIOH-
JIOB 1 eMKOCTH MOIVIOIEHHs B TOM Xe HamnpasJenun. Y3 Tabnuns BHAHO
TaKXKe, YTO NPHM HHTEHCHBHOH pacnamiKe INOYB CTPYKTypa MaXOTHOTO
€JIog yxyaumaercs. Ee mepuojuuecKH HYIKHO BOCCTaHABJIMBAThL C TMO-
MOLLbIO TpPaB, OPTaHMYEeCKHX M MHHEpAJbHHIX YyJOOpeHHil, MOJHMepOB
" 1p.

I'lpoBenss moApoGubIN ananu3 ycaosuil ¥ GakTopos nouBoo6Gpa3osa-
HHUsI, MOXHO OGBSICHUThL XapaKTep CTPYKTYDH JI0G0H MOYBH H €€ I'OpH-
30HTOB M HaMeTHTb MePONPHUATHS IO HCKYCCTBEHHOMY W3MEHEHHIO
CTPYKTYPHl B HyXXHOM jJiss HAaC HalpaB/ieHuH.

BJHSAHUE CTPYKTYPbl HA CBOHCTBA NOYBbI

B 3asucumocTd oOT TOro, B KakoM COCTOsIHHH, arperatHom HuJH
Pa3/ie/IbHOYACTHIHOM, HaXOJUTCsl NOYBA, MO-Pa3HOMYy GyJIeT BHIpakeHa
€e CKBaXXHOCTb. Ilpu pasjenbHOUACTHUHOM COCTOSIHMM B IOYBAX TsKe-
JIOFr0 MeXaHHYeCKOr'o COCTABA MOJABJSIOLIEE YUCJIO MOP NPeJCTaBJEHO
TOHKHMH Kallu/jagpaMy C IpOCBEeTOM CKBaXKMH B JleCAThHIE, COThle U ThI-
CsIUHble JOJIH MHJJTHMETpA.

B cayuae arperaTHOro KOMKOBATO-3ePHHCTOrO CTPOEHMS TOYBHI
B Hell Hen30eXXKHO 06pa3yiOTCs NOPH Pe3KO PasJHYHOTO XapaKTepa —
OT CaMbIX TOHKHMX KanulJspoB — B KOMKaX, 3ePHAX M HA HX CTHIKAX —
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B0 6oJiee KPYNHBLIX TIOP C AUAMeTPOM B HeCKOJIbKO MHJIIUMETPOB, a HHOT-
Ja ¥ emle Gonbine. {uanasoH pasmepoB noOp B 3TOM CAy4ae GyJeT 3aBH-
ceTb, KaK 3TO ONUCAHO B IJaBe V, OT BeJMYMHBI KOMKOB U 3epeH, OT
XapaKTepa YNaKOBKU (YKJIAaJAKH) MEXaHMUECKHX 3JI€MeHTOB B arpera-
TaxX, a TaKke OT INIOTHOCTH YKJaJK# camMuX arperaroB. Pasmuuue
XapakTepa IOp B IIOYBe B 3aBUCHMOCTH OT CTPYKTYPHOTO WJu GeccTpyk-
TYPHOTO ee COCTOSIHUSI XOpOWIO HJJIIOCTPUpPYeTcs pucynkoM 70.
CoBepiuenHO OUeBUAHO, UTO PA3NUYHBLIA XapakKTep IOP B CTPYKTyp-
HOHM M GeCCTpYKTYDHOM NOYBAX JIOMKeH B NepBYIO Ouepelb 06YCJI0BHTHL

Puc. 70. CkBaxHOoCcTh pa3auunbx nous (no A. Crebyry):

4 — necuaHasi NoYyBa — BCe INOPH KPYNHBEe; 6 — BeCCTPYKTypHaAs

TJIHHa, BCe INOPb TOHKOKANHBJJSAPHEE; & — CTPYKTyPHAasl TABHHCTadA

nouBa, MEXKAY KOMKaMy Nopb KPYMNHHE, B KOMKaX -—MeJKHe, Kanuji-
JsipEEE

pasiure u APYTuX (QU3HUYECKMX CBOHCTB M DeXXUMOB IIOUBBHI TeIJO-
BbiX, BOJO- U BO3JyXONPOHHIIAEMOCTb, BJArOEMKOCTb, BOAONOABEMHYIO
¥ HCNApPSIOULYI0 CIOCOGHOCTb, a 3HAYMT, M BJIAXKHOCTb NOYB, H JAp.

A TtaK Kak BOJHBIH, BO3JYIIHLIA U TeMJOBOH PeXHMbI ONPeiesasioT
XapaKTep NpOLECCOB BLIBeTPUBAHUSA U CHHTe3a B MOYBe ¥ YCJIOBUSA pas-
BHUTHUSA B Hell XXHBOIO HACeJeHHUS, TO FICHO, YTO BCA COBOKYIHOCTb IOY-
BEHHOTO IIpoiecca B CTPYKTYpHOH u OecCTpyKTYpPHOH NOYBE TSKEJI0ro
MexaHH4eCKOoro cocraBa 6yjeT mpoTekarb no-pasnomy. JlanHoe mojso-
KeHHUe MOXKHO NOATBEPAHTb MHOTOUHCJIEHHBLIMH TPUMePaMH COBETCKHX
1 3apyGexHBIX yueHEIX. Bo ecex cayqaax wa nousax 00020 muna, 00ROl
2eHEMUHMECKOU PA3HOCMU U 8 CXOOHBIX QzPOMEXHUMECKUX  YCAOBUAX
cmpyKkmypras nousa eéceeda xapaxmepusyemcs 6oaee 64a20NnPUSMHbIML
0451 CeAbCKOXO3ALCMBEHHOLX KYAbMYP NOKA3AmeAsmu, Hexceau beccmpyk-
MYPHAR UAL MAAOCMPYKMypras. 3JeCh Mbl OrpDAHMYMMCH IpuBeje-
HHEM JHIIb HEMHOTHX NPUMEepOB.
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B raase IV, B Tabauue 32, conoctapasiercst o6masi NOPO3HOCTb pa3-
JIHYHBIX TOYB, NMPHYEM /sl CPaBHEHHS HA Pa3HbIX MOYBAX B3STO OJHC
H TO Xe Yroiibe — CTepHsl 3€PHOBHIX KyJbTYp. CTPyKTypHOCTL CpaB-
HHBAEMbIX TOYB, N0 MHOTOYHC/IEHHBIM JaHHBIM Pa3HbIX aBTOPOB, YXYI-
WaeTcsl OT YEPHO3EMOB K CEPhIM JIECHBIM 3€MJISIM H NOTOM K NMOA30/H-
CTHIM, a TaKxke OT YepHO3eMa — K KalTaHOBbiM nouyBaM. Kak cienyer
u3 Tabmuubl 32, 3Ta 3aKOHOMEPHOCTb CTPOrO BbIAEPKHBAeTCS W B Xa-
pakTepe moposnocTH noys B npoduie ux a0 200 cu. B naxoTHom ciioe
MMEeeM XOJ MOpo3HOCTH B % K 06beMy MOYBHI: JEPHOBO-NOA30JMHCTas —
48,84; cepasi aecnas — 50,38; uepHOozem 0GLIKHOBeHHBIH — 57,44;
KalTaHoBasi cosioHueBaTast — 51,55%.

O6was B/aroeMKoCTh 3THX TMOYB B BECOBbIX % COOTBETCTBEHHO Obli1a
paBua: l-s1 — 28,5; 2-9 — 32,6; 3-a — 38,4; 4-1 — 29,1 *.

B Toii ke rnaBe B Tabauue 36 ¥ Ha PHCYHKe 42 comocTaBasieTcst
audepeHLHabHAs TOPO3HOCTh elle 6ojee KOHTPACTHBIX MO THIY
H CTPYKTYPHOCTH TOYB: YEPHO3eMa BBILIEJIOYEHHOIO KOMKOBAaTO-3€ep-
HHCTOTO (B ropH3oHTe A;), COJIOHIIA OPEXOBATO-IMLIGHCTOrO U JEPHOBO-
MOJ30/IMCTON MOYBLI, XapaKTepuU3yIoWleHcsl B MaXOTHOM CJI0e KOMKO-
BaTO-TNbLIEBAaTOH CTPYKTYpOi. Bece Tpu THma mouB cpaBHUBAlOTCS B 3a-
UeJMHHUBIIEMCST COCTOsIHHM. Kak cliefyeT M3 NpUBENEHHBIX JaHHBIX,
0tOGEHHO /ISl TOpH3OHTa A;, MO BCEM KaTEeropHsiM NOPO3HOCTH, €CJIH
OLIEHHBaTh MX MO CTENEHH GJaronpHsATCTBOBAHHSI CEJIbCKOXO3SIHCTBEH-
HbIM KYJbTypam, pe3Ko Bhijesasiercsl yepHosem. B A, — obwas nopoa-
HOCTb €10 B % K oGbemy mouBsl > 60%; a B arperatax > 50%; nopu
o6sopueHust B A; — cBoie 40%; npyuyeM 1mopnbl aspaluH COCTaBJASIOT
oko10 20% K o6beMy mOYBHl M OKOMO 1/3 K 06wl NOPO3HOCTH.

Pesko ornuunbl mokaszaTtenu audxpepeHLMaNbHOH MOPO3HOCTU Ope-
XOBaTO-INLIGHCTOrO COMOHKIIA: 00uiasi HOPO3HOCTL ero B Tojme 0—19cm —
okono 50%; noposnocth arperatoB — okonio 35%; mopbl OGBOAHEHH S
npu oOmwed BIaroeMKOCTH NOYBHI COCTaBAAIOT okosio 40%; HO u3 HHUX
Ha KanWUIsipHYIo Boay mafaeT auumb 27%. Oco6o nsioxo npeacraBiexa
B 3TOii MOYBE BO BJIAXKHOM €€ COCTOSIHHH NOPO3HOCTb aspallii: B TOpH-
30HTax A; U B, ona yMenbmaercsi 10 6—9% Kk o6bemy NoOYBbI HJIH
14—18% K obuemy o0BeEMY IIOp.

CpezHee MeCTO MO KayeCTBY TMOPO3HOCTH CPeld CPaBHHBAEMBbIX MOYB
3aHMMaeT JEPHOBO-NOJ30/IMCTasl I0YBa, KOTOpasi M MO XapaKTepy
CTPYKTYpbl B MaXOTHOM CJIOE€ 3HAUUTEJBHO XYXKe 4epHOo3ema, HO Gonee
6/naronpusiTHa, YeM B COJIOHILIE.

MoxHO BbiCKa3aTh 3amedyaHue, YTO B NpPHBENEHHBIX NpHMepax
CPaBHHBAIOTCSl N0 CTPYKType pa3/iHuHbie MOYBHI, MO3TOMY B JaJbHeli-
IIEM Mbl PUBEJEM NpPUMEPHI B KaXKAOM Cjydae IJisl OJHOIO H TOTO Xe
THIIA NIOYBHI, HO B Pa3HOM CTPYKTYPHOM cocTosiHuM (puc. 71, Ta6a. 45).

* Tlop obmelt BJArOeMKOCTbIO MBI TOHHMaeM MAaKCHMaJbHOE KOJHYECTBO
BOJbI B TOYBE B BECOBLIX HJIH OGBbEMHBIX NMPOLEHTAX, KOTOPOe OHA MOXKET yAepKath
B ce6e nocJe AJMHTENbHOTO AOXKAA HJIH HCKYCCTBEHHOTO NOJIMBA M NOCJe CTeKaHHs
H3 CMOYEHHBIX TOPH3OHTOB HJH CJOEB CBOGOJHOH rDaBHTANHOHHOH BOAHL.
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Ta6numa 45

Bo3ayXxonpoKHaeMOCTb arpPeraToB AepPHOBO-NMOJ30JHCTOH MOYBH B 3ABHCHMOCTH
OT HX KDYMHOCTH H CTeNleHH YBJaMXHEeHHd
(no A. I'. Hosapenko)*

OTHOCHTENMLHASL BJAXKHOCTh INOYBHI

PasMmep arperatos, MM
nousa | 99,2 | 38,4 | 62,3 | 84,8 | 100
cyxas

>2 100 100 | 96,4 | 98,5 | 100 | 74,2
2—1 96,4 93,8 | 94,8 | 100 | 95,6 | 55,2
1—-0,5 97,2 95,4 | 92,8 | 94,1 | 99,0 | 60,1

0,5—0,25 85,3 45,2 | 14,1 0 0 0

<0,25 43,4 [10,2| 0 0 0 0

* IMpubop A. I'. JlosiPeHKO [ast oflpejiesIeHHsT BO3JYyXOMpPOHHLAEMOCTH fOYAHM CM. Bo II

4acTH «DU3HKH NOYBBI».

Ha pucynke 71 BujHo, 4TO Jyuile OCTPYKTypPeHHasl TMOYBA M3-NOJ
MHOTOJIETHHX TPaB BTOPOTO roja MNOJb30BaHHSA OKasbiBaeTcst Gosiee

A A A T S
Yacer natnwadenud wad Bodanponyaemocmpmn

‘Puc. 71. BogonponnmaeMocTs U BOAO-

NMPOYHOCTL arperaTroB JAePHOBO-MOX30-

JIECTOH CYTJIHHHCTOH TMOYBHI H3 rop. Ay

B % . Mockogckas 06.1., Koixo03 «Kpac-

HoapMeen». Merox onpepenenns @a-
AeeBa — BuJbsMca:

1 — gJaeBep 4+ TuModeenka 2 r. m; 2 —Kae-

‘Bep + THModeeBka 1 r. 1; 3 — POXb;
4 — Jec JIHCTBeHHBIH

BOJOTIPOHHIIAEMO M ¥ BOJON POYHOH,
HeXeJM MOYBa M3-TOJ PXKH, XOTHA
noc/eAsAs HIJIa IO YepHOMY napy.

W3 panubix tabmuun 45 otduer-
JIHBO CJiely €T pe3Koe pa3indne Bo3-
Jly XOTIpPOHMILaEMOCTH TOYBHL B 3a-
BHCHMOCTH OT KPYMHOCTH COCTaB-
JISIOUIMX €€ arperaToB H OT cTene-
HHU YBJaXHEHHsl mouBw. Yerkas
rpanyla BoISIBASIETCS ANsl arpera-

~TOB KpynHee U Medpde 0,5 mm:

arperatol > 0,5 mm coxpansiior
BBLICOKYIO BO3JyXOIPOHHLAEMOCTb
Ja¥e NP HACHIEHHWH BOJOIO A0
«osnHoi» (mo losipenko) Biaro-
€MKOCTH; B OCTaJIbHBIX HHTEPBaJdax
CMOYEHHOCTH JO OTHOCHTEJIbHOH

BnaxnoctH 85% BO34yXOMpOHH-
HaeMocTb HMX TNPH  OTKPHTOMH»
Kanwuisipaoi  cucTeme  OuiH3Ka
k 100%.

Pe3ko cHUXKaeTcst BO3Ay XONpo-
HHIAeMOCTh [OYB B arperatax<<0,5
1 ocobenno << 0,25 mm. B nouse,
npeAcTaBJeHHOH 3THMH arperara-

MH, 3aTOPMOXK€EHA BO3Y XOIIPOHHILAEMOCTh AdXKe B CyXOM COCTOSIHHH. an
.CMa4YHBaHHH ee 6bICTp0 BO3HUKaeT «3aMKHyTasi» Kanwiisipuasi cucrema,
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B CH/y 4ero B arperaTtax AguameTpom 0,5—0,25 mm Bospyxonponunae-
MOCTb NpeKpalilaeTcs NPy OTHOCUTEJNbHOH BiiaxHocTH B 62,3%, a B arpe-
raTax auamerpoM << 0,25 mm NpU_OTHOCHTEJIBHOH BAAKHOCTH B 33,470
STH npenenb ﬁmm-
NoJ30/HCToll MOUBEL. B ApyINX NMOUBaX, HAanpHMep B TOHH

OyayT uHbiMu. Ho ¢akT pe3koro pas3nuuusi BO3AYXOMNPOHIIIAEMOCTH
NOYBH B 32aBHCHMOCTH OT €€ CTPYKTYPbl QUYeBUIEH.

25% 25%
2 j‘iz‘\ 2
TSN AN AR 2z
A A A NN 7% 9
7 A L \ A 2 17
P S I\ v
15 s i ‘1/ \\\\ - 5
13 — - ““, 7 7
1 ' i
§ 3
2228 6 1319 25 3 10 18 % 1 8 22912 193 10 1824
ma UHIHE urgns adeyem cenmsdps  gximadpe
Cp o x u woa 02w d e ou 4

Puc. 72. BnaxzocTe JiepHOBO-MOJ30JauCTON CcyrianHucroffi TOUBH Ha
panneM mapy B % cyxoff mouBn. CoGakunHO onniTHoe MOCKOBCKOM
obnacru. Bepmmnra ckiaona, 1924:

1 — vopManbHBIi 11ap, 2 — pacibliedHBId Oap

XapakTep CTPYKTYpbl MOYBH M CTeNeHb ee VIJIOTHEHHSI CHJIBHO
BJIMSIOT HAa BOJONONBEMHYIO ¥ HCHAPSIOMYI0 CHOCOOHOCTE MOYB, a8 B KO-
HEYHOM cueTe U Ha WX BJAAXKHOCTb (Taba. 46 u puc. 72).

Ta6auma 46

Hcnaperie BOAB CEPO3EMOM THNHYHBIM, OPOINAEMBIM B 3aBHCHMOCTH
OT CTPYKTYPHl BepxHero cJjos, B 2 3a nepuop ¢ 16/VIll no 14/X—1947 r.
TamkenTckag o64., npaBoGepexbe p. Unpuuk
(no Oannoim b. 1. Muxatirosa)

Toamuua arperaTHOTO CJOSL, CM
IlnaMeTp arperaToB BepxHero

cJosl, MM 5 ‘ 10 | 15
<0,25 4250 3550 2750
2—3 2850 2250 1600
10—15 4350 2350 2000

Onbit MixaiisioBa nocTaB/ieH Ha OPOIIaeMOM Y4acTKe B HCNapuTensax
6e3 aua. duamerp ucnaputeset 35 cu, Bhicota 100 cu. B navane onwita
NOoYBa YBJIAXKHMAAChH A0 «NoJeBoid» (06imel) BJAar0eMKOCTH.

Pacxol Boapl Ha ucnapeHue y4YuTHBajicd NyTeM NepHOAHYECKOrO
B3BelIMBAHUS JN3UMeTPOB — Hcnaputeieil. PaGoTa BbinonHeHa ¢ JBOH-
HBIM KOHTPOJIeM.
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Kak cnepyer u3 Tabiklib, HaHMEHblllee HCIAPEHHE OTMEUEHO B JIU3H-
MeTpPax, Te BepXHHH CJ0i NOYBB! COCTOST K3 CTPYKTYPHHIX OTAENbHO-
crefl ¢ puamerpoM 2—3 um, npudeMm, deM TOAme OB CTPYKTYDHBLII
c0H, TeM MeHbllle Obi1a HCHApPSIOMAsi CIOCOGHOCTL TOYBHL.

Menkue arperatol (< 0,25 ma), Kak u rabibuctoie (10—15 xm),
110 CPaBHEHHIO CO CTPYKTYPHBIMH OTAEJNbHOCTAMH B 2—3 MM, 00YCJIOB-
JiHBaJy GoJibliee HCmapeHHe BOAL. IniGricTag [0YBa NPH 3TOM COXHET
6LiCTpee pACIB/IEHHOH B IOBEPXHOCTHOM IISITHCAHTHMETPOBOM cJloe.
B Gosee rayGOKHX CJ0siXx HauOGOJABIINA PacxOjl BOAB OTMeYeH B JIM3H-
MeTPaX, NePeKPhITLIX ¢ TOBEPXHOCTH PaclblieHHbIM c1oeM (<X 0,25 mm).

B srom ke onbite B. JI. MuxaiinioBa moka3aHo, 4TO IPUMeCh paciibi-
JIEHHOH 4acTu MOYBH K arperaTaM c IMaMeTpoM 2—3 MM B KO1HUYECTBe
30% mnoBbILaeT HCHApHILY0 HX criocoGHocTh Ha 20%, a Takas ke
npumech K arperatam 10—15 mum conpoBoxkiaeTcs NOBLILEHIEM HCIa-
penus wh 30%.

Jlydimas BOAONPOHHLIAEMOCTb CTPYKTYDPHbBIX I04B M MeHbluas HCHa-
psmwmasg UX cnoco6HOCTL 06yC/O0BJAMBAIOT HA He3a60/10YeHHBIX TeppH-
TOpHsX 60Jiee BHICOKYIO BJIaXXHOCThH [OYB CTPYKTYPHHX (puc. 72).

Ha onbiTHBIX neasiHKax miomaibto 160 1%, Kaxkaas B OJAHMHAKOBbIX
ycn0BusiX penbeda, B OJHOM cjydae NOAAeprKiiBajics KyJAbTyPHBIH paH-
HUH nap, KOTOPwIk nocie Becennell cnatky (20/V) ¢ BHeceHHeM HaBoza
u3 pacdetra 20 m/ea KynbTuBHpOBajcsl Ha rySuny 6—10 cu mo mepe
Pa3BUTHSI COPHOH PacTUTEJILHOCTH (Bcero 4 KynabTHBallMM); B APYTOM —
TaKOil ke Nnapywmuil y4acToK Iocje OCHOBHOH BCIIAlUKH HCKYCCTBEHHO
Ob1 pacnelieH GoponoBannem B 20 ciepoB. [IBoiika 060MX y4acTKOB
npoussenena 1/VIII; noces pxku ocywectsiaen 12/VIII. Habmonenus
33 BJIaXKHOCTBIO TIOYBBI C NATEPHHIM KOHTPOJIEM Ha Kak/[IOM ydacTKe
[POBOAMJNCH eXeHefledbHo A0 raybunnt 1 m. Ha pucynke 72 mnpu-
BefleH XOJ BJIaXKHOCTH Ha 00eHX ONbITHHX JeJMsiHKax B MaX0THOM cJjoe
(0—18 cm). °

Pacnbiiennasi noysa 1o CPaBHEHHIO ¢ HOpPMa/dbHOH 06paboTKOM
CH/IbHee 3alJbiBasa KOPKO# mocse poxzeil. B cuny xynme# Bopompo-
HUllaeMocTH W Gonbilell ucnapsmomed croco6HOCTH OHA B TedeHHe BCero
BereTallMOHHOIO [epuoja A0 rayOuusl 0,5 M Obljia Cye CTPYKTyp-
HOH mouBbl. ToJbKO OcCeHblo, Ojarofapd JydlleMy pPasBUTHIO O3H-
MH, Ha CTPYKTYPHOM yuacTKe o00e AeJNSIHKH BbIPOBHAJIHCL IO BJamK-
HOCTH.

Bcxoapl pKu Ha pacHbIeHHOM ydacTKe Oblid XyAHMH. Becnofi
pPOXKb Ha 3TOM y4acTKe CHJIbHO NOCTPajala OT BbIMOYEK, M ypoxkail ee
cocTaBus Jiumb 33% OT ypoxasi Ha CTPyKTypHoMm moie (8,41 y/ea
npotuB 25,5 y/ea uwa CTPYKTYpHOIl mamue).

Jlydmive BOJAHBIH, BO3AYINHBIH H TEIJIOBOH PeXHUMBbI B CTPYKTYPHOH
noyse 08yC/IOBJAHBAIOT H Jydilee pPa3BHTHe OHOIOrHYECKHX MPOHECCOB.
Wnmoctpupyem 310 mnosoxende npivepoM u3 pa6otel B. B. Ksacuu-
KoBa (taba. 47).

Onwit noctaBnen B 1922 r. B s1aGopaTopuu onuTHOro mnoas Ilerpo-
BCKOI (HblHe THUMHPsI3eBCKOL) CceNbCKOXO03sIHCTBEHHON aKajeMHH.
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Ta6auuma 47

CojepianHe HUTPATOB B A2/K2 JRCPHOBO-NMON3OJUCTON JErKOCYrAMHKCTOR MOUBH
(no B. B. Ksacrukogy)

Cpoku HabaoaeHuH
JHaMeTp CpegHee
i 3/11 b .
dparuni, s ravanca’ 10/111 17/111 24,111 sian | 4}1:}1':1;6“.0
ofbiTa
CMecb Bcex 1,6 9,1 23,7 32,3 25,2 22,5
dpakuni .
— 1,6 14,6 50,1 56,7 38,6 40,0
0,5—1 1,6 11,6 36,6 52,2 34,4 34,0
<0,5 1,6 5,3 4,8 4,0 cJie bl 3,5

TlouBa npu oNTHMAIBHOM BIAXKHOCTH KOMIIOCTHPOBAJAach B TPyOKax
anametpom 4,6 cu u Bbicotoit 20 cu. Koutposas B paGore ueTsepHoii.

Kak caenyeT H3 JaHABIX TaGmauitwl,
JAydinye HUTPHPHKAIMOHHbIE YCJIOBHS Kl
nalbmojanuck B Tpy6Kax, 3anojHeH- 2k 3
HbIX arperaTamMM jJuameTpoM 1—2 mm
i 0,5—1 mm; xy{uve — B cocyAax, rje
arperatbt o pasmepawm 6buin << 0,5 mm.

CrpyKTypHas 1nousa, ofaafiast MeHb-
el CBSI3HOCTbIO, OKA3blBAET 1 MeHblilee
yJe/IbHOEe CONpOTHBJEHHE IIPH TaxoTe.
Kpome Toro, o6paGOTKy CTPyKTypHOI
MOUYBbl, B CHJY €€ MeHblledl JIUIKOCTH
(puc. 73), MOKHO NPOM3BOAUTH MpH Go-
Jiee BBICOKMX CTalusiX VBJaXKHEHHS.
Tak, cTpPyKTypHy0 AepHOBO-NOA3IOMNN-
CTYl0 MOYBY MOXHO oOpabaThiBaTb 0Oe3 0
3a/7unann g opyan i o6paboTku u 6e3 cMa-
3bIBAHUS IJIACTA IIPU  OTHOCHTENbHOH
BraxuoctH B 80%, B To BpeMs Kak
Ta Xe I10YBa B CHJIBHO PACHbLIEHHOM CO-
CTOAHUM JonycKaeT o6paGoTKy Julllb
OpH OTHOCHTeNbHOH BaaxuocTn 50%.

s

2

funxecms B efom*
~
:
~

s L

/

! M4 1 i I
2030 G0 80 100 720 7o
Omuocumenshas Baaxnocme 8 %.

Puc. 73. Jlunkocts  AepHOBO~
MOA30JHCTOH CYTJIHHHCTOH MBI
JleBaTo-TlecyaHOR MOYBH B 3aBH-
CHMOCTH OT OCTPYKTYPEHHOCTH,
pacnblIeHHOCTH M BJaXXHOCTH

B 3akmoueHue JaHHOro pasjena
KPaTKO OCTAHOBHMCSI HA HAIpPaBJeHUU
MIPOILECCOB B CTPYKTYPHO# U 6GecCTpyK-

B &/cm?, An, CTepHSA DXKH:
! — noYyBa ecCTeCTBEHHOT'O CJOXKe-
HHSI; 2 — TnoYBa, MNpocesiHHasl Yepes
cuTO B | MM; 3— NOYBa, NpocesiHHan

TYpHOH mnoysBaXx B mnoHuManuu B. P. depes cHTO B 0,25 mn

Buanamca *.
eCCTPYKTypHAast MNOYBa xapaKTepu3yerc pas3leibHOYacTHYHBIM
cTpOeHHeM. DTO MPUBOAMT K MJOTHOH yrnaKoBKe 4acTUll MOYBHI, K TOH-

* Hexoropsle mosoxeHHss BHJIbsMCa 110 3TOMY BOIPOCY He HalllJH 3KCHepH-
MEHTaJbHOrO MONTBEPKACHHS M B Hacroslee BpeMsl PaCCMaTPHBAIOTCH B HECKOJb-
KO HHOM aclieKTe, HO B_ero BHICKA3LIBAHHUAX MHOIQ M NEHHHX NQJoxennfl, 103TOMY
CYHTaEM HEOGXOJHMBIM KPAaTKO MX MPHBECTH, CONPOBOAHB HEKOTOPHIMH KPHTH-
YeCKHMH 3aMeYaHHAMH.
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KOKanuJUIApHOH, BOJOCHOH ee nmopo3HocTu. Takasl nodYea mjaoxo BoOJO-
nponuuaemMa. Huskas noposnocTh Bneder 3a co6Oil HeNOCTATOYHYIO
BJIATOEMKOCTb, a CJIelOBaTeJIbHO, M HE3HAYHTEJbHBIE 3aMachkl BOJBL
B moyBe. BmecTe ¢ TeMm nouBa 061ajaeT HauBHICIEH KalWJIsSPHOH mpo-
BogumocThio. T10 KanmispaM Boja JIerkO MOXHUMAETCs K [10BepXHOCTH
NOYBHl H HCIapseTcs B aTMOcdepy. DToMy B cH/IbHEHIIEH cTeneny copeii-
CTBy€eT KOpKa ¢ BOJIOCHO# OPO3HOCThIO, KOTOPO# 6eCCTPYKTYpHas 1104Ba
HEH3MEHHO 3aIUTbiBaeT 10CJe KaKA0T0 JOXKAS H KOTOpasi BECHON H OCEHBIO
JUis 03MMBIX CHJIBHO NPENSTCTBYET BCXOJaM pacTeHHH. 3amacel BOJbI
B mnoyBe ObICTPO HCYE33AIOT B pe3dysbTaTe (U3NYECKOro HCHapeHus,
[I0YBa MOKPBIBaeTcs IIyOOKuMHM TpemlpHamu (puc. 74).

Bonno-BO3AYIUHBIH, a 3HAUHT U TENVIOBOH, PEXUM B GECCTPYKTYPHOH
M0YBe Pe3KO MEHSETCsl BO BpeMeHH. BO BJiaKHOM COCTOSIHUHM B IPOMO-
YeHHOM CJIoe BCe ITOPHI 3aHMMAIOTCsl BOJOJ; B IOYBe OTCYTCTBYeT BO3-
AyX WiH ero oyeHb Mano. Ilpomecchl xapakTepH3yloTcst aHadpOOHO3H-
com. MoOuausanusg NHTaTeibHBIX BeliecTB HofaBnieHa. KynbrTypHbie
pacTenyss B CHIPOH mOYBE 3afBIXAIOTCS WJH CTPajaoT OT HeNoCTaTKa
KHCJI0pojia.

Tlo mepe noAcHIXaHus HOYBa GLICTPO TepsieT BCIO KA PHYIO BOAY .
[opsl ee B OCHOBHOM 3amOJIHSIIOTCS BO3LYXOM. AHa3pOOHHIH mpoilecc
cMeHsieTcst a9POOHBIM, NPHBOASINUM K GoJiee OICTPOMY pacrapy meper-
HOfl, K MHHEPAJH3aLUy €ro, 4To B eme Gonbliell CTEeneHH 06eCCTPYKTY-
puBaeT NMoYBy. Temeph pacTeHMsl CTPajaloT M THOHYT yxkKe OT HeHo-
cTaTKa BOAb!. TakuM o0pa3om, BOja, BO3AYX H Iuma B GecCTPyKTypHOH
[0YBE — AHTATOHHCTHL.

BeccTpykTypHasi mouBa m/10THA, Kak Aopora. ¥Je/bHOE COMPOTHB-
JIeH1€ €€ MPH NaX0Te NPelenbHO BEICOKO (0Kouio 1 K2/cm?). Kopuu pacre-
HUH B TAKYIO NOYBY [POHHKAIOT C TPYAOM H PasMEIAIOTCs PHIOBEPX-
HOCTHO. )

BBuay CTUXWHHOCTH B OecCTPYKTYypHOII mOYBe BOZHOIO, BO3ALy!-
HOr0 M IHTaTejIbHOTO0 DEXHMOB OHAa MasloOMJIONOPOAHA. ¥ POXKaH KyJb-
TYPHHX PacTeHHH Ha Hell HHU3KH H HEYCTOHYMBHL.

CoBceM MHade NpPOTEKaloT NpoOLecCH B CTPYKTypHOi mouBe. OHa
caaraeTcss M3 3epeH U KOMKOB pasMepamu ot 1 g0 10 mm (puc. 75).
KomKku 1 3epHa 06nafarorT KamMIJIAPHOH MOPO3HOCTHIO, @ NPOMEKYTKH
MeXAy HHMH [peficTaBieHbl Hekamwaisipamu. OOllas 1OpO3HOCTD
M BJarOeMKOCTh MOYBbl BHLICOKH. BoJompoHHIlaeMOCTb €e OT/IMYHas.
Tlo KpynupM mOpaM Boja J1erKO MPOHHKAET BHU3, IIyGOKO Npomayu-
Basi MOYBY H PAccachiBasiCh N0 KalUAJIPHEIM XOdM KOMOYKOB H 3epeH.
Bce 100% ocankoB BocnpuHumaioTcst noyBoil. IToBepXHOCTHBIA CTOK
BOA OTCYTCTBYET, a 3HAUHT, HCKJIIOUEHBI H Pa3pPYyLIHTEJNbHBIE [1POLECcCH
IPO3HUH.

Bo BmamHO# CTPpYKTYpHOH mnouBe HaGs0faeTcs IHaJeKTHYecKoe
€IMHCTBO MPOTHBOMONOXHOCTeH. KanuuisipHele Nopel KOMKOB H 3€peH
3aHSATH BOJOH, W MPOLECCH BHYTPH HX XapaKTepusyloTcs aHaspobuo-
3ucoM. B 3THX yC/IOBHSAX pasiOXKeHHe OpPraHHYeCKHX BEIIECTB aHa3-
pOGHEIMH GaKTepusIMH CONMpPOBOXKJAAeTcs § 00pa3oBaHHEM yJIbLMHHOBOH
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Puc. 74, BeccrpykTypHas INIMHHCTag TOYBA 1OCJE JIHBHEBOTO
NOXKJAH H BHICHIXaHHA (BHA CBEPXY)

Puc. 75. KomkoBaTo-3¢epHHCTAast CTPYKTypa B HAXOTHOM CJioe
(BHA cBEPXY)



KHCJIOTBI, AAOMEH NMpH 3aMopaxUBaHUH B npoliecce JeHATypPUPOBAHHs
HEpPacTBOPUMBI B BOJAE YJIBMUH.

InameTpanbHO NPOTHBOMOJOMKEH BOJHOMY W BO3IYIIHOMY DeXH-
MaM, OTMEYeHHHM AJs BHYTpeHHuX dYacTefl KOMKOB, NpOLecC, MpoTe-
Kawomuil B nopax aspalud CTpyKTYPHOH NOYBH HA NOBEPXHOCTH KOM-
KOB H 3eped. ITH NOpPH! 3aMOJHeHBI MOCTOSHHO OGHOBJSIONMMCS BO3-
JyXoM. 3fech MPOTeKaloT a3pobHble npolecebl. Pasnoxende opraui-
YeCKUX BellieCTB a3poOHBIMH OaKTepuaMH COTPOBOXKAaeTcd o6pas3osa-
HHeM T'yMHHOBOH KHCJOTHI, NepexoAdineiil Ha XOg01y NpH JAeHaTypHpo-
BaHuy B TyMuH. ['yMuHOBas Kucjora H T'YMHH Kak ObicTpee MuHepasii-
3yoliecs B MeHbillell Mepe, HeXelu yJAbMHHOBasg KHC/I0Ta W yJAbMuH,
cnocoGeTBYIOT CKAeHBAaHUIO, OCTPYKTYPHUBAHHMIO MOYBEHHBIX YacCTHL, HO
3HadeHye MX BeJIHKO KaK MCTOYHHKA NUTATeNbHBEIX BElIeCTB, KOTOPHie
BBICBOGOKAZIOTCA NpPH MHHEPAaNU3aluHd B YCBOSeMBIX A pacTeHuii
dopmax.

KucaoTbi — rymuHOBas M yJAbMHHOBAasg — NOAYY2IOTCA NpH Gak-
TepHa/ bHOM pa3/oXeHHH OpTaHWYecKHX OCTaTKOB TPaBAHHCTOH pacTH-
TeIbHOCTH. D70 (0 Buabamcy), no-BuguMomy, OGaKTepHasibHble 2K30-
SH3MMBI, BblAEJSAEMbIC. MHKPOOPTAaHU3MaM{d BO BHEUIHIOK® Cpely Aas
BO3/lefiCTBUS Ha OPTaHHYECKOE BellleCTBO KaK HCTOYHHK 3HEPIuy opra-
Hu3ma uiau ero numy. OcTPyKTypuBaiomee 3HadeHHe HX 0co00 BO3-
pacTaeT npu B3aUMOAeHCTBMM C MOHOM Kanblusi. ['yMar Kanabuus rymu-
HOBOH M OCOGEHHO y/JbMHHOBOH KMCJIOT — JParoLleHHblH LeMeHT nod-
BEHHOIH CTpyKTyphIL.

CrpyKkTypHbie KOMOYKH, CKpelJieHHbie T'yMHHOM, YJIBMHHOM H 0CO-
OeHHO TyMaTOM Kajablisl TYMHHOBOH M YJIBMHHOBOH KHCJOT, MeXaHu-
4YecKy yNnpyromnpoyHbl H, YTO OCOOGEHHO BAXKHO, BOJONPOYHBI, @ NOTOMY
JTUTJIBHO IIPOTHBOCTOSIT Pa3MbIBAIOIHEMY AEHCTBHIO BOJBI.

Tak Kak ryMHHOBasi W YJbMUHOBast KMCJOTBI, TNEPEXOAs B TYMHH
N yABMHUH, 3@ TaKKe ryMaT KaJbluud, CBepTHIBAIOTCS B Boje HeoGpaTuMo,
TO OYEBHJHO, YTO KaK CTPYKTYDHBIH LleMeHT OHH MOryT AeHCTBOBAThb
Juils oguH pas. Orciofa BaXHOe CJeINCTBHE: CO3JAHHYIO CTPYKTYpy
HY¥KHO pauuoHanbHOH 00paboTKoH TmaTespHO o0eperaTb oT pa3pylie-
Hufl, n00 OyAydd paspylueHa, OHa MoOxKeT ObiTb BQCCO3JaHa JIHIOb
IpY HAIHYMH HOBBIX IOPLUMH CBEXEOCAXKAEHHOTO JeATeNBHOTO ne-
perHos.

B cTpyKTypHOil nouBe OJHOBpPEMEHHO MPUCYTCTBYIOT BOJA M BO3LyX
H Jerde ofGecrneduBaeTcss GaaronpuATHHIN Tensgosodl pexuM. B Hedt
IIPH COBMellleHHH aHa3PoGHOTO M a3po6HOr0 MpOLECCOB MHOIOrPaH-
HeH MPOXOJUT BbIBETPHBAHHE MHHEPAJbHON YaCTy MOYBHL U GaKTepHalb-
HOE DasjioxeHue rymyca C BpICBOOOXKJeHueM NUTATeJAbHBIX 14 pacTe-
Hu# BemectB. «Kaxnpiii KOMOK,— TroBOpuT akKajeMuk Buibamc,—
cyxuT Kak Obl cOeperaTe/lbHOH Kaccoif, KOTopas MellaeT NOYBe Cpasy
pacTpatuTh Bce cBoM OorarcTsa. Ilo Mepe Toro, Kak pacTeHue HCNOTb-
3yeT 3j1eMeHThl THIIY HA NMOBEPXHOCTH KOMKa, OHO HaxoauT BCE HOBblE
1 HOBble KOJIMYEITBA [MINH, HO 3anac, 60raTcTBO MOYBHI COXpaHsdeTcs,
60 He pacTpayHBaeTcs BNYCTYIO».
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Byayun opanoBpemenHo oOecreueHa BOAOiH, BO3AyXOM W mulIeH,
CTPYKTypHasi MOYBa yJOBJETBOPSET BCE 3aMPOChl pacTeHuii U obecre-
YHBAeT BBHICOKHH yCTON4MBHIH HX
ypoxkait (Buabsime, 1919 u nocne-
Ayiomye MmyGaHKanuu).

Pasfensis B OCHOBHOM KOHILEM-
uuu B. P. BusabsiMca 0 Xol€ npo-
I1ECCOB B OECCTPYKTYPHOH H CTPyK-
Typrrof , MBI CACJIaEM M
HeCKOITERU SaMca AN -

MHorouMcJeHHbIE onpefesieHus
MOPO3HOCTH arperaTtoB C HECOM-
HEHHOCTBIO NOKa3biBakoT, 4TO B ar-
pPOHOMHYECKH Il€HHOH CTPyKType
TaKHX [OYB, KaK YEPHO3€EMHl, Kpa-
CHO3€Mbl 1 HEKOTOphle Jpyrue,
BHYTPH CaMHX arperatoB HMeeTcs
3HAYUTENIBHOE  KOJHYECTBO  [OP
as’palun B (HOpMe OTHENbHBEIX Ka-
Ha/lbileB WM s4eeK, KOTOpble NpH
HOPMaJIbHOM YBJIaXXHEHHU II0YBHI
3anosHedsl Bospyxom. C ppyrofi
CTOPOHBI, AaJeKOo He BCeria MEeXIy

Puc.

76. TloposHocTb
CTPYKTYpHOH nouBnl (cxema no H. A.

KyJbTypHOH

KOMKaMH OyAyT OTMeYaThCsl HeKa-
nuaaapel. [lostoMy KoH U e I-
LU aKaleMHuKa Buuab

KaunHCcKOMY):

! — TOHKHe, NPEHMYIECTBEHHO KaMHAIAP-
Hble [10Pbl B KOMKaX, IPH CMAaYHBAHHH NOYBLI
3aMoJHAITCH BOJoH; 2 — cpeJHHe O Pa3Me-

paM 1opbl B KOMKaX (sl4efKH, KaHaJbIbl)

AMCa 0 C(,o HeTaHuWHn B IPH cMaYHBAHHH Ha KOPOTKHH nNepHOX 3a-

K y AT y p HOH, CT p Y K T y p- NOJMHSIOTCS BOAOH, MOTOM, Mocje paccachl-

o BaHHS ee,— BO3AYXOM; 3 — KaNHJAJsAPHbie

HOH noyse aspPOOHBX [OPbI HA CTHIKe KOMKOE B CHIPOH 1104Be 60J1b-

_ mell YacTeio 3afoNHEHH BOJOH; 4 — Kpyi-

H anaspo 0 H bl X ydacrt HBle MOPH MeXAY KOMKaMH -— OGHYHO 3a-
KOB MB IMpeAcTasadgeM HOJTHEHBI BO3LYXOM

cefe KaK 3Ha4YHUTEJdDb

HO 6onee CJ0XKHY W0 OTH ydacTKU MOTYT ¥ ROKHE MO3aHYHO
uepeoBaThCsl KaK BHYTPH CaMHX CTPYKTYPHBIX OTAesibHOCTEH, Tak
M MeXIy HHMH, XOTs, €CTECTBEHHO, MaKCHMyM [Op aspauuH OyleT
MeXJy KOMKaMH, a MOp Kamu/UISIPHBIX H HEAKTUBHBIX — B KOMKaX
(puc. 76).

Ecay nopel aspanmy pacnosaraloTCs [IPEUMyLIECTBEHHO B KOM-
KaX, a MearperaTHasi OPO3HOCTh MpeACTaBieHa KamuaasipaMi U yJbT-
pamnopaMi, 3TO MOKa3biBa€T, YTO KOMKH PHIXJH, HO IIOTHO YJIOXKEHBHI,
WIH OPOMEXYTKH MEKAY HMMHM 3achlmaHbl OBLIBIO. B 3ToM cayuae,
KaK ykasbiBaeT Buabsamc, cTpykTypHas nouyBa BefieT celsi, Kak Oec-
cTpyKTypHasi. HaoGopor, nanuune mop aspauuH TOIbKO MEX arpera-
TaM{ TOBOPHT O PHIXJIOH yK/ajKe mIOTHHX KOMKOB. Haunyumum ctpoe-
HHeM MOYBH B MaXOTHOM cjioe GyZeT Takoe, KOrjia BOLOMPOYHBIE MOPH-
CTble KOMKH H 3€pHa (MOPHCTOCTH B CYTVIHHHCTBIX M IVIHHHUCTHIX [TOYBaX
oKosio 45—50%) yioKeHnb! HACTOJMBKO MJIOTHO, YTO [10YBA HE CARUTCH,
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OAHaKO npu 0053aTeJIbHOM Ha/JWYM{ MOP aspalluy MexIy KOMKaMH
v 3epHamu (00Lasi MOPO3HOCTH 0Kos0 55—60% ).

Biusiane cTpYKTyPHOCTH MOYBBI HA2 YPOXKal celbCKOX03s1HCTBEHHBIX
KyJbTyp [POBEPSIM B CheluaibHbIX onbitaXx Boabuu (1897), Kaac-
nukoB (1927, 1928), KoucrantunoB (1918—1928), Cassunos (1929),
Hogep (1937) n muorue japyrue. Bo Bcex ombiTax MOATBEPKIAETCH
[IOJIOXKUTEIbHOE BJAUSHHE CTPYKTYPhl MOYBHL Ha e€ MI0JOpPOAHE H ypo-
xall pactennil. 3hech Mbl MPUBOAMM pe3y.bTaThl onuiToB E. Boabuu,
KaK MMepBbiX OMBITOB 10 NaHHOMY Bompocy (Tadsa. 48), u cBojnyio Tab-

Ta6anuna 48

Ypoxaii pasaHuHBIX KYJbTYP HA PACHbLIERHOH H CTPYKTYPHOM CYTJIMHHCTOM
nouse, no E. Boubnn (1897).
Moaesoii onmbIT ¢ HCNOJbL30BAHHEM GEe3OHHBIX COCYAOB *

OTHOCHTEN BHBIH
ypoxai, %

Kynerypa ¥ aobpenue CoCTOSIHHE [1OYBHI 3epHo, conoMa,
KJyOHH, 6orsa,

600b1 ceHo
C Pacnbliennas 100,0 100,0:
YyAoGpeHuem CTpyKTypHas 176,0 154,5

Poxb

Pacnbuiennas 100,0 100,0

DBes 6 ’ ottt

&3 yAoopeniA Crpyxrypnas 86,1 | 123,

C Pacnelnennas 100,0 100,0

yAoGpesney Crpykrypuas 120,3 | 157,3

Bo6ut

Bes v PacnuisieHnas 100,0 100,0

€3 yaoGpenns CTpyKTypHas 120,5 132,3
c 5 Pacnbliennas 100,0 100,0
YAOOpeHHEM CrpykTypHas 136,3 111,4

Kaprogeas

PacneinieHHag 100,0 100,0

Bes yzoGpenus Crpykrypaas 12,6 | 138,9

C PacropiieHHas 100,0 100,0

yAoGpeHueM Crpyxrypuas 34,3 | 140,3

Jlyrosoe
pasHOTpaBbe

B Pacnbiiennas 100,0 100,0
€3 yAoGpenus CrpyKTy pas 32,9 | 138,9

* E. Wollny, Forschungen auf dem Gebiete der Agrikultur—Physik. XX Band,
1897—1898, S, 243,
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Ta6auma 49

BausiHHE CTPYKTYPHOCTH MOYBbI HA YPOXKaH CeNAbCKOXO3ARCTBEHHEIX KYJAbTYp

HyHK;eH}La}fmo— ITousa, KyabTypa| BapHauTH ONHTa Cpem;lgﬂ);pomaﬁ ABTOD
KpachoxkyTckasi| KaiuraHosas 1. Mo markuM| 6,06 y — 100% | IT. H. Kou-
ONBITHAS  CTaH- | TAKENOCYLJIN- | 3eMJIAM, BACTHY- CTAHTHHOB
uuga. [loseBbie | HUCTas  COJIOH- | HO pacilbljJeHHBIM
onbITH 3a Nepuoj| uesarad. [Tmenn-| 2. Ilo xuTHA- 9,00 y—148,5%
1918—1928 rr. |ua GenoTypka |KOBOMY NJACTY
OnnitHoe nose; Yepnosem tep-| 1. Cmeck nnm(13,9 2 — 100% (B. B. Ksac-
Ky#6LileBCKOTO | pacoBMiil TAXe- | 3epPeH IOYBH HUKOB
C-X. MHCTHTYTA. | JOoCcYrJMHUCTHK |(0—3 mm)
BeretanuonHsie |C copepxaHHeM 2. CrpykTyp- | 16,22 — 117%
ombiTel 1927 r. |rymyca 4,5%. |Haf nousa
ITpoco CapatoB-|(2—3 mm)
cKoe
CoBxo3 «['u- YepHo3eM 1. Ilo marxkum|7,20 y — 1009% | H. Y. Cas-
rauT» PocToB- | MOmHBIH Kap6o- | 3eMJsM, HacTHy- BHHOB
ckoit 0641. Iloste-| Hatuelii. OBec | HO pacTBIIEHHBIM
Bble HAGJIOAEHHUs 2. Tlo o6opoty| 8,73 y — 121%
3a 1925—1929 rr. nJjacta

auny u3 uabmogenunsi I1. H. KOHCTaHTHHOBa, B. B. Kgacuukosa
u H. Y. CaeBunosa (raGa. 49).
Kak Buaso u3 ganubix taboun 48 u 49, Bo Bcex ciyuasix Ha OGoJee

CTPYKTYPHBIX TIOYBaX moaydeH W Oojee BhICOKHH ypoxaid. O6 3Tom
FOBOPSIT ¥ OMNBITHL ¢ mosnuMepamu (Anucon, Kauunckuii, I'yccak, [la-
rausic ¥ Ap.).

Hapsizy ¢ nosoxuTenbHBIM BJIMSIHHEM HAa ypoXall CelbCKOXO03sii-
CTBEHHBIX pacTeHuil, CTPYKTYpPHOCTb IIOYB, KaK yiKe OTMeYasoch, CHH-
XKaeT yJeJbHOe CONpPOTHBJeHHEe MOYB IPH UX 06paboTKe H, yMeHbllas
WY UCKJIOYasi OBEPXHOCTHBIH CTOK JOXJEBBHIX ¥ TajblX BOA, NPeHfT-
CTBYeT Pa3BHTHIO IPOLECCOB 3PO3HH IOYB. '

O METOJAX H YCJIOBUAX OCTPYKTYPHBAHH A NO4YBbI

PackpoiBasi TeopeTHdyeckyio CYIIHOCTb CTPYKTYpooOpa3oBaHUS,
Kocroiuer, Teapoiin, BunbsiMe 4 UX MHOTOUHCTIEHHBIE YUEHUKH CTPEMH-
JIUCh BLIPa0OTaTh CUCTEMY arpoTeXHUYeCKHX MePONPUSITUH AJsl OCTPYK-
TypHBaHHUsl NOYR B HEJSIX HENPEPHIBHOTO MOBLILIEHUSI UX IIJIOJOPOAMS.

Jo HacTosiero BpeMeHu OCHOBHBLIMH METOAMM OCTPYKTYpPHUBaHMHs
nouB ObLIM arpoTexHyuecKHe MeTOABI: &) MeTO&nl 0OpabOTKH IOYBHI;
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6) s06ple crioco6nl oboTallleH sl IOYB TYMYCOM THIa TYMHHOBOTO H Yib-
MMHOBOrO KOMIIEKCAa; B) H3BeCTKOBaHHE KHUC/LIX MMOYB U THHCOBaHile
COJIOHIIOB WM NpHUMEHeHHe 3aMeHuTeeil U3BeCTH U THICa; I) BBeAeHHe
TPaBOMOJIbHBIX CEBOOOOPOTOB N pH Yy CJOBHUH XOopouero
Pa3BHUTHUY U BHICOKHX ypoOxaesn TpaB (ypoxail cena
cepitie 50 y/ea).

3nech Mbl CTPEMUMCS YTOYHUTHL Tpu Bompoca: a) posib o6paboTKu
1 nousitie O U3UYECKOH CMeJOCTH MOYB; 0) posib TepMHYecKoro dak-
TOpa B OCTPYKTYpPHBauu¥ IOYB; B) POJib MHOTOTETHUX H OJHOJNETHMX
TpaB ¥ APYTUX KYJbTYPHHIX pacTeHu#l B OCTPYKTyPUBaHUH IIOYB.

HauGonee yacTo mnprMeHsieMbIM METOLOM OCTPYKTYPHBAHHS II0YB
¥ CO3Janusi B HHMX ONTHMa/JbHbIX &Sl BO3JEJbIBAHUS CENbCKOXO3sii-
CTBEHHBIX KYJAbTYP (U3MYECKHX CBOHCTB sIBJSIeTCS MeTOx 00paboTku.

I'paHAMO3HOCTb 3TOTO BHAA BO3JCHCTBHUS 4eJOBEKa Ha TIOYBY MOXKET
OLiTh UJJIOCTPUPOBaHa CJERYIOWMMY NPUOIU3UTEbHBIME BeJTHUHHAMH.

Ha Bcem 3emnoM mape BosgenbiBaercst Oosee 1 MipA. ea 3emau.
Ecnu npunsTh, 4TO 93 3TOH MJIOMIAAM exerojHo oOpabaTbiBaercsi
IOJIOBHHA €€ W YTO BCHAlIKa B CPefHeM NpousBogutcs ua 20 cM ray-
OUHBI, TO OKameTCsl, YTO 3eMaefiesbilbl BCETO 3eMHOIO IIapa Nepesopa-
yyBaiorT exerogHo Gosee 1000 xm® mousst — 310 B 7—10 pa3 Gosblue
TOr0 TBEPAOIO MaTepHalsia, KOTOPLIHl PeKH BCEro 3eMHOIO lllapa exe-
FOHO HECYT B MOPS ¥ OKEaHbl.

HckntouurenbHass MaCCOBOCTb M MTOBCEMECTHOCTDb BO3JEHCTBUS Yesio-
BeKa Ha NOYBYy dYepe3 06paboTKy JelaeT 0CofO OTBeTCTBEHHBIM IIpa-
BUJbHBIH TOAXOA K 3TOMy MepompusiTuio, HOO BCsikasi oliMOKa 34eChb
Hen30e)XHO paCHpOCTPaHsAeTCsl HA MM/JIHOHBI eKTapoB, TakK Xe Kak
U BCAKOE paidOHaNIH3aTOPCKOe TpeAnoxenue OyHeT HCIONb30BAHO
MUJITIHOHaMH HeJJOBeueCTBa.

Kpynueiimuii aurnuiicku#i noysoBeg 3. Paccen Ha OCHOBe CBOUX
MHOTONeTHUX DPalOT mpulle] K 3ak/IOYEHUIO, 4TO «HH ORHY CHCTEMYy
BeJleHUSl CEJbCKOrO XO03gHCTBA HeNb3sl NMPUMEHSATb MOCTOSIHHO, ec/H
ona He obeCneyuBaeT COXpaHEHHUs! COOTBETCTBYOMIEH MOYBEHHOH CTPYK-
TYpbl; ¥ HECNOCOGHOCTb COXPaHUTh CTPYKTYPY CJYKUT XapaKTepHBIM
TPU3HAKOM HEIIPUTOJHOCTH TOI HJIM UHOH CUCTEMBI 3eMiiefentsi. MeToasl,
TIpUMEHsIEMBbIe /ISl COXPaHEHMs] CTPYKTYphbl, MOXKHO TIOApa3fe/NuTh
Ha dYeTbipe TPYNINBL: NPaBUJIBHOE HCNONb30Banue OpyAUH 06paboTky,
KiuMaTa, YAOOpeHU! U BO3JAENHBAEMBIX KYJbTYyp, NPUYEM 3TH METOIbL
JOJIXHBEl CIOCOGCTBOBATh KaK YBENHYEHUIO, TaK U YMCHbBIUICHHUIO pa3Me-
POB CTPYKTYDPHBIX OTJAeNbHOCTEH» *.

. P. BubsiMC nepBeHCTBYIONIee 3HaUeHUe NPHAaBal KyJabTypHOH
obpaforke nousbl. Ou nucan: «BBefenue KyJbTyPHOH BCHALUKY IIAY-
roM ¢ MPEeNIay:)XHHUKOM NpeACTaBasieT, (e3 mpeyBeJdH4YeHHs, CaMylo
BaXKHYIO 3aflayy COBETCKOH peBOMOUUOHHON arPOHOMMH, TaK Kak
O BecCTPYKTYPHOCTb TOYBBI pa3GuBaercs atdexT BCEX, 6e3 HCKaue-

* 2.'Paccea. IousenHue ycloBuS ¥ pocTt pacrenuit. Ilepeson c aura.
M., WI., 1955, crp. 400.
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HHUsl, aTPOHOMUYECKUX MeponpusTHil Becex nopsigkosy (1927). M 8 apy-
rom Mmecre: «3ajada 06paGOTKM COCTOMT B TOM, uToObl 0OpaTHTh BeCh
MaXOTHBbIH TOPH3OHT IOYBEI B KOMKOBAaTOE COCTOSIHHE Y IPU 3TOM BO3-
MOXKHO MeHbIe pacusliuTh mnouBy» (1943).

Ha pucyuke 77 nokasama AuHaMuKa BaxueAmuX Quauko-MeXaHii-
YeCKHX CBOMCTB NOYBBI — JIMIIKOCTH H TBEPAOCTH, OOYCJIOB/HBAIOMIHX
KadeCTBO BCHAWIKII. 3aBHCHMOCTH 3THX CBOHCTB OT BJIaKHOCTH IOYBHI

2
/M
g

Il i AN 1 s \L 1 " - L Vi
1536 2128 2660 3192 3724 4256 4788 5320 3857 638% 6906 H48
Adconomnas Inamnocms, %

W 40 50 60 T & 90 W M 12y 1% 7470 150
Omuacumensuas fnaxnocms, %

Puc. 77. 3aBucHMOCTL CONDOTUBJEHHS MOUBBl PacKJIMHHBAHHIO
H JHOKOCTH OT ee BXaxkHoctH. IlpHasoBckuil KapOOHATHLIH TJIMHU-
cToiil uepnosem. Ilosle o3nmoil MIeHHIB!

1 — packauHHBaHMe B K2/cm? 10 KauyuHCKOMY; 2 — pacCKJIHMHHUBaHHE B K2/cM?
no I'ony6esy; 3 — aMnkocTh B 2/cm? ana TayObuHe 1 —3 cm; 4 — TO XKe
Ais TAYGHHB 8—10 cm; & — 1O Xe gnsd TayGHHB 16—18 cu

JMaMeTpajJbHO TPOTHBOMOJIONKHA. [BepAOCTb, HJAM CONPOTHBJIEHHE
NOYB pacKAuHHBanuio, Oyayud Oiu3Ka K HYJIO B CHIPOi IOYBE, PE3KO
BO3pacTaeT IO Mepe ee MOACYLIHBaHHS, AOCTHIasl MaKCUMyMa B CyXOM
cocrosigui. OT 3TOH 3aKOHOMEPHOCTH YKJOHSIIOTCSI JIMILIb TIOYBBI Iec-
YaHbie # B COBEPLICHCTBE OCTPYKTYypeHHble. Te H Apyrue B CyXOM COCTOs -
HuH TpuoGpeTaloT pacchimyaTtoe CTPOEHHeE.

[pusiunanue CTPyKTypHbIX MOUB K uiudosanunoil cramu (A. @. Ba-
ponnna, 1939) B uHTepBane oTHOCHTENbHOH BAAXKHOCTH OT HYJAs 10
60—70%, kak npaBHIO, OTCYTCTBYET HJIM BbIpaxaeTcs kpaiine cnabo.
B unTepBase oTHOCHTENbHOH BjaaxuocTH 10 80% OHO HEeBesMKO, a TpH
JajbHefllleM YBJaXKHEHUH IIOYBBI IO TpaHUIBI HHXHeH TeKydecTH,
no ArtepGepry, 3HaUHTENbHO YBEJIUYHBAETCS.

BaauMnoe npuiulande 4YaCTHIl ITIOYBHl IPOsSiBAsieTcss mpu Oosee
nu3koil (Ha 3—5%) ormocUTENbHON BIAXHOCTH, HEXENH NPHJIHIAHHEe
noussl K uuindosanHOi crand. Hanpumep, eciiy mousa K CTasiu HauH-

267



HaeT NPUJUNATh NPH OTHOCHTENBHOH BJAAXKHOCTH 75%, TO HaCTHIlbL
¥ MHKpoarperatsl HOYBbI HAYMHAIOT CKJIEMBATBCS MEXKAY COGOH Npu
oTHOCHTeNbHOH BaaxunocTd 70%.

CoBepiienno OYeBHAHO, YTO BCNAIUKy NOYBH HE CJIeAyer NMPOH3BO-
JUTb TPH CAHIUKOM HHM3KHX M IPH CJHMIIKOM BHICOKHX €€ BJIayKHOCTSIX.
B nmepBom caydae nousa Oyfer pacmbuisThCs. Ilallinsi Ha HeAOCTaTOU-
HO OCTPYKTYDEHHOH NOYBE MOJYYHTCSl TIJbiOHeTast. YJeslbHOE CONPO-

THBJeHHe MOYBHl OyReT BEJHKO.

nelem? Bo BTOpOM CJydae, BCACACTBHE

g0t CHJIBHO BLIPAXKEHHOH JIMIKOCTH
- MOYBEI, pabodue yacTu Iayra 6yayr
255k 3anunarth. BHelllHee TPenue NMOYBLI
3 0 TIOBEPXHOCTH OTBaja 3aMEHHTCS
452y BHYTPEHHUM TPCHHEM: IIOYBa —
3 [OYBa. YeJbHOE CONPOTHBIEHHE
048y MOYBHl NPHU NaXOoTe CHOBA CHJILHO
r Bo3pacraer. [lamms momyuurcst
a44r CMas3aHHOH W IPH BLICBIXaHHH IIpe-
[ Ommochmenonag Gidxigems ngdbu - BPaTMTCS B CILIOWIHBIE TIBIOH. Kak
0 "% %" 2 3  BHAHO H3 JAHHBIX, NPHBEJCHHBIX

Adcomomuan Graxgems mayle na pucyukax, 26 u 77, ontu-

& Becolsix Yo

Puc. 78. 3aBHCHMOCTb YAEJILHOIQ CO-
OPOTHBJEHHS NO4YBEI OpPH Daxore OT
ee pJraxHocTd. [louBa pepHOBO-mOA30-
aucras cyrauHucras. CTepHA sUMEHS.
[ayr II-5-35 ¢ DOpPEeANNYXHHKaMHU.
Cpeanue paHHbie H3 62 pumaMorpaMm
(ypaBHenue mnapaGosini 2-H cTeneHu)
(no paunmiM I1. Y. BaxTuHa)

MaJbHOH BAAXKHOCTHIO JJIs1 BCIAlll-
KM XapaKTepH3yeMbIX 3/eCh I1OuYB
OyJeT OTHOCHTeJbHASl BJaXKHOCTH
70—80%. Ilpu atuX yCJIOBHUSIX
YACTHUKH MOUBHl OyAyT B3aUMHO
CKJEHBaTbCl M arperupoBaThCs,
a 3andullanve opyjauil oGpaGoTku
He GyzxeT HaOmrofarecs. [Lnact npu

3TOM XOPOLIO KPOIUUTCSH. ¥ Aesib-
HOE CONPOTHUBJEHME IIOYUBHI NPH Iaxore Giarofapsi HE3HaUNTENbHOH
ee TBepoCcTH OYIeT HAHUMEHBLIHM.

B npousBOACTBEHHEIX YC/OBHSIX, KOTJ4 NEPHOJ BCHAIUIKH IOYBHI
BLIHY2KACHHO MOXKET PaCTAHYTHCS Ha HECKOJBKO AHeH, WHTepBaJ OTHO-
CHTEJIbHOH BJIa¥KHOCTH, IIPH KOTOpOM eine ofeCleunuBaercsl yAEOBJIETBO-
putesbHOE KpOLICHWE IIOYBHI, JO3BOJHTENLHO pacluuputh Ha 10%
B 00€ CTOpOHHI.

CyniecTBeHHO OTMETHTb, YTO NPWIMNAHWE PACILIIEHHOH [OYBHI
K Meranny (a 3HaYMT, K paGoduM MOBEPXHOCTSIM TPaKTOpa ¥ ILIyra)
BBISIBJISIETCS] NIPH MEHBIIMX BJIAKHOCTSX M HPEACTABJEHO BeIHYdHAMH,
B HECKOJNbKO pa3 OoJbIMMH, Hexenu B mouBe crpyKrypHOH. CienoBa-
TeJIbHO, HaPsiy C APYTMMM OTPHIATCJbHBIMM XapaKTepUCTHKaMH pac-
NblIeHHAs TI0YBa MOxeT ObiTh o6paGaTbiBaeMa Ge3 CMasblBaHHsi ILIacra
JIMIHb TIPH 3HAYUTEJNBHOM ee MOACYIUMBAHHM, T. €. HOCJE HENPOH3BOLH~
TEJbHOH IOTEPH OKOJIO IOJIOBHHBI AparoneHHoil AJisi paCTeHHH BOABI.
Ha pucynke 78 mnokasaHa 3aBHCHMOCTb YZEJbHOTO CONPOTHBJIEHHs
NOYBE TP 11aXOTe OT €e BJAaMKHOCTH.

268



Ilpu ouenke onTUManbHOH BIAXHOCTH JJjisi 06paOOTKH IOYBHI Cyllle-
CTBEHHOE 3HauYenHe HUMeeT CKOPOCTh XOia Tpakropa, Ha KOTOPOH mpo-
U3BOAMTCS BCmawika. o mocjennero BpeMenyd BCHAlIKa TPOHU3BOEHIIACH
Ha nepBofl CKOpPOCTH Xofa Tpakropa ~ 1 m/cex — 310 nolaguuas
CKOpPOCTh TpH Benaluke. $1pHo HeoGxoauMo mepefitu na Gosee BHICOKHE

Crapocms xoda mpaxmopa § m/cex
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flanymBepiasn ] Mracmuyras
Jona Bosmoxuod odpadomuu  novlet ]

Jﬂgm aRmuManeEHId ﬂrfpgtfamu noyise
N J-¥ CROPOCIMEL X000 mpar moga

Puc. 79. Cxema uameHennss GpU3HYecKOH CHENOCTH NMOYBEL B 3aBHCH-
MOCTH OT CKOPOCTH JABHMKeHHS mayra. [lousa aepHoBo-moasonucras
TskeaocyrnuHucras, CTepHs DXKH:

P — TaroBoe YyCHJHMe TpakTopa INPM BCHallke B K2, ab — nonepeYHHK
BCHAaXHBAeMOro mjacta NOYBH B CM%; KDHBHE XapaKkTepH3YIOT yjgesbHOE

P
CONpPOTHBJEHHe MOYBH I[IpH naxoTe (a—b B 3aBHCHMOCTH OT ee BJIa¥KHOCTH H CKO-
pOCTH XOZa TpakTopa B Kz2/cmM?

CKOPOCTH, K YeMy OOsi3bIBaeT HaC U MoCTaHOBJeHHe siuapckoro (1961 r.)
IMnenyma LIK KIICC.

Okenennuuu Ilousennoro uncruryra AH CCCP npoussoauny uccie-
JLOBaHHUS BCIALIKY Ha Pa3HbIX CKOPOCTSIX JIBHXKEHUS TPAKTOPA H BbISIBHIH
NMPEeUMYINeCTBA CKOPOCTHOH BCIIALUKH 10 IPOM3BOAMTENLHOCTH, MO pac-
XOAy IOpIOYero Ha efMHHLY MJIOMaAH 06paGoTaHHOrO NoJisi U IO BAHS-
HHIO Ha CTPYKTYypy mnousbl (Kaunuckuid, Baxrtun, 1952). Ha Bropo#t
U TPeTbeH CKOPOCTSX, [0 CPABHEHHIO C NEPBOH, MOXKHO YCHeIHO obpa-
GatbiBaTh GoJiee BlaXKHYO NOYBY, NOsydasi Gosiee CTPYKTYPHYIO NALUHIO.
(baxtun, 1958, puc. 79).

Baxuo orMeTuTh, 4TO Ha 00pabOTKY CTPYKTYPHOH NMOYBHI MO CPaB-
HeHHio ¢ GecCTpykTypHOH Tpefyercsi 3nauMTenbHO MeHbIUAsi 3aTpata
SHepru.

I'oBopsi 06 oCTPyKTypuBaHHM MNOYB mpu 00paGoTKe WX, Hesb3si
NpPOATH MHMO BJHSIHUSI TePMHYECKOro (aKropa, € KOTOPHIM CBSI3aHO
NpocylliMBanue MO4YB U IMpoMopaxupanue ux. Ilpu mopcwixamuu cwipoii
[IOYBbl YMEHBINARTCS TOJMMHA PaCKAMHHBAIOMIMX Y4CTHIBI TOYBHI I1J1€-
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HOK ajicopGupoBanHOH BOZbl. Hacruitel cGnuxatwrcs. Baaumopeiicrsie
MeXAy HUMH Bo3pacraer. KoHileHTpamusi ajieKTpPOaiTOB B IIOYBEHHOM
pacTBOpe YBENMYHMBAETCS M MOMET JOCTHTHYTb NOPOra KOaryJsiui,
IPH KOTOPOM CBOGORHbIE KOJUIOMABE (30J1b) KOaryJaupyIoT, obpasys
Mukpoarperatbl. Kpome TtOro, o0men3BecTHO, 4YTO MaKpOCTPYKTypa
noys, ocoGeHHO rpybast MaKpPOCTPYKTypa, KaK IVIbiObi, CTONGkE, TUIHTKIE,
KpynHBle Opexu, ob6pasyeTcss B INpoLecce mOmepe-
MEHHOTro HaOyXaHHsS NOYBeHHONl MacCh TpH
yBJAAXHEHUHN U pPacTPeCKHUBAHHUKU €€ IPH IPoO-
CymwuBauuU TpemuHb 3aKAagbiBalOTCsl NpPH 3TOM IO JIHHHSM
HAMMEHbBILEro CLEIJIEHHS M B Pa3iHYHOM NOYBEHHOM cybcrpate IpH-
ofpertaloT pasHeiil Xxapaktep. B ciayvae ofHOpOAHO! CBA3HOCTH MOYBEH-
HOTO MaTepuana IpH IOACHIXAaHHH OH PaCTPECKMBAETCS PABHOMEPHO
IO TPeM OCSIM KOODAHHAT, 00pa3ysi CTPYKTypy KyOuuecKoro (nmo 3axa-
pOBY) THIIA — KOMKH, OpexXH, KyOuku. Ecjin CBSI3HOCTH NOYBEL B BEp-
THKaJIbHOM HallpaBIeHHU BhlpaKeHa ciabee, Hexesnyd B TOPU3IOHTATIBHOM,
noysa OyjJeT pacTPeCKMBATHCHA HA IJIMTKU Pa3HOH BeJHMUMHBE U (OPMEL.
Ilpu o6paTnOM COOTHOLIEHHH CBSI3HOCTH NOYBA IPH NOACHXaHUHU Oyaer
60pO3ANTHCH BEPTUKANbHBIMU TPeIlMHAMH, paclajfasiCh Ha mapaJsiese-
NUNeApl, BEITAHYTHIC 110 OCH ¥, CTOJOUKH U cTonObi. CTpyKTypa 3T0oro
TUIa HHTEpeCHa KaK OJUH H3 MopdosoryyecKux MOKasartenefl i
XapaKTepUCTUKU IIOYB, HO AarPOHOMMYECKH, ocobeHHo sl YCJIOBMIH
IaXOTHOrO CJIOS, OHA ROJIXKHA OHIThb pacilenena KakK SIBJIEHHE OTpHIa-
TEeNbHOE.

Yro Kacaercst IpOMOpaKUBaHUS IOYBBI, TO €ro BAMSIHUE HA CTPYK-
TYypy MoOxer ObiTb W NOJOXKHTEJNbHBEIM, # OTpHLaTenbubiM. IIpu mpomo-
paxKHBaHUM ¥ OTTAMBAHHH ONTHMAJIBHO yBJIaXKHEHHOH HOYBbI (60—70—
80—90% otHOCUTENBHON BIAXKHOCTH) CTPYKTYPA IIOYBHl YJYHUIIAETCH.
Ilpupona atoro sirjiemusi MHoroctopounssi. B nepmywo ouepenb 3amep-
34eT B IIOYBe VIHIb CBOGOAHAsI BOga B Gojiee KPYNHBIX Kallmiisipax,
IpHU 3TOM O6heM ee yBeIUYHBaeTcsl nmpumepuo na 9%. YuacTkd mousbt
no nepudepuy KpymHBIX IOp ¢ 3aMmepsluedl BOAOH ymjoTusorcs. Ilpu
HABJIEHMH CO3JAIOTCSl JIyYIINe YCJIOBUS AJIsl OPTOKHHETHYeCKOH Koary-
Jasuuy Kossiongos. IIponeccy KoaryJssinuu crocoGCTBYET H BBIMOPAXKH-
BaHUE YHUCTOH BOEBI, B CHJIY Yero MOBBILIAETCH KOHIEHTPAIHsl 3JeKTpo-
JUTOB B HesaMepsmex"d YacTH PacTBOpa, U MO¥KeT ObiTb ZOCTHTHYT NOpPOT
KOaryJHpPyIOero ACHCTBUS UX HA KOJJIOWABI, Yero He HaﬁJHO}IaJIOCB
BO BCeM OObeMe He3aMep3llero pacTBopa IOYBEL.

Hakonen, pamnenue 3amepsiiefl BOAH CHOCOGCTBYET C6.HI/I}KEHI/I}0
MOYBEHHBIX HACTHil B HE3aMep3lIMX MHKpo3oHaX, a CJAeI0BATENbHO,
M JIYYIIeMy [pPOSIRBIEHHI0O MO TpPaHUilaM WX CONPHKOCHOBEHHS CHJ
Ban-gep-Baanabca.

Hno#t mpouecc Gymer wabnogaThCst NPH 3aMOpaXUBaHUM U OTTaH-
BaHUU NepeyBRJaKHenHOH mouset. B atom ciyyae cBoGopHasi, 3ameps-
Iasi UPY He3HAUNTeJbHBIX OTPHLATEJbHBIX TeMIepaTypax, BOZa Ipo-
NUTHIBAET BCIO TOJILY MOYBH, B TOM YUCJE H BHYTPEHHOCTb HAOYXIIHX
KOMKOB. TBepinasi dhasza mouBel KaK Obi MJiaBaeT B Boje. Ilpu samepsanun
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BOJibl, COMPOBOKAAIOMIEMCS PACLIMPEHHEM €€, CTPYKTypHbI€ OTAeNbHOCTI
GynyT paspuiBaTbCsi. Takasi IOYBa NPH OTTaHBAaHMH NOJyYaeT KuCeJe-
00pa3Hyl0 KOHCHMCTEHIHIO M B CUJbHeflIeH cTemenn 0GECCTPYKTYPH-
Baercsl (Kaumnckuii, 1927).

Haxkonen, cyxast moysa, npocylueHHasi A0 BAalH 3aBsifaHHs pacTe-
Huil, 3aMep3aer JMIIb NPy TeMmepatypax nopsiika —20° C n HuxKe.
Takasi moysa, OTTauBasi, 3aMETHO HE MEHSIET CBOHX CBOHCTB.

Puc. 80. Xapakrep 3amep3anust BORXH B NOZ30JHUCTOM TOpH-
3oHTe (As) RepHOBO-NOA30MUCTOH CYrJIHHUCTOH mouBBl. Bua-
HBl TeMHbie PMOPU30HTa/lbHLie MPOCIOHKH Jbja

B kauectBe mpuMepa BiHSIHHMS IPOMOPa’KMBAHHSI HENEpPEYBJaKHEH-
HOH TMOYBLL Ha e¢ CTPYKTYpPy NPHUBOAMM pHCyHOK 80 ¢ H3obpaxkenneMm
XapakTepa 3aMep3auusi BOJibl B NOJ30JHCTOM ropusonte A, JepHoBO-
noxzonucTodl moyBel. Ilpu csaGofl BONONPOHHIAEMOCTH  TSKeJOH
[0 MEXaHHYECKOMY COCTaBy JI€PHOBO-NOA30JAMCTOH IOYBEI BIIHTHIBAIO-
IasCA B Hee BOJa 3a/iePKUBAeTCsl Ha IOBEPXHOCTH MWJJIOBHAJBHOTO
ropusonta B K pacnpeensieTcst B TOMLE NOX3ONUCTOrO ropusouta A
B rOPHU30HTa/lbHOM HanpaeieHuu. IIpu samepsanuu ona o6pasyeT MHOIO-
YHCJIEHHbIE TOPH30HTAAbHO HAIJACTOBAHHBIC JIHH30YKH, PaCKJIMHH-
Baolue ToMy A, Ha MaCTHHKH U JIHCTOYKH B TOM K€ HaIllPaBJICHHH.
ITOT mpoifecC B NpefesiaXx TOpPU30HTa A JEePHOBO-NOA30NHCTO!H MOYBEI
HUBENHPYeTCs BO3ZeACTBHeM I'YCTOH ceTw KOPHEeBOH CHCTEMbl pacTeHHi,
4yero He Habmofaercssi B A,, Tak Kak MOIIHOCTb KOPHEBOH CHCTEME
B 3TOM TOPH30HTE COKpAaliaeTCsi B AECATKH Pa3 M Ha CTPYKTypy e€ro
BaAnfAer cnabo.

Fosopst o cucreme ypo6peHnii Kak CpeACTBe OCTpYKTypI/IPOBaHPIH
NIOYBHl H YJAYYIIEHHUs] MHTATENbHOTO ee pexXnuMa, BunbsMC peKoMeHzyeT
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‘TakHe (GOpMbI ¥ J03bl BHECEHHS YAOOpeHui, 4ToObl OHM NMOTPebJsNNChH
pacTeHHSIMH, 4 He JiexKanu Obl MEPTBBLIM KalMTaJOM B OuBe. M3pIicKuBast
ynoOpenusi, HeOOXOIUMO HapsIRY C 3aBOICKMMH MHHEPaJbHbIMH TYKaMH
1 jaxe B NEPBYIO Ouepelb HOJHOCTBIO UCIONb30OBATh MECTHHE YAoOGpe-
HUSl — HABO3 N HaBO3HYIO XUXKY, topodeKaldu, KOMHOOCT, KYPHHBIH
fIOMEeT, 30Jy, a TaK¥ke THNC U U3BeCTb.

OuenuBast posib HaBOBHOrO yzoGpenusi, BuibsiMc mpupasan emy
IBOSIKOe 3HaueHHe: a) GMOJIOTMUYECKOrO OXHBJIEHMSI MOYBBI U 6) o6ora-
HMIEHUS €€ NUTATEeNbHBIMH BemecTBaMHu. OTTeHsisl IepBOe IIOJIOKEHUE,
o” nuier: «He NOmAEXUT HUKAKOMY COMHEHHIO, YTO HE JAsI TOTO MbI
BHOCHM JBe-TPH THICSIUM IYJOB HAaBO3a Ha JECATHHY, 4TOObI yAOOPHTH
ee TeMH TPUALATLIO-COPOKA INyJaMu MUHepasbHBIX COJel, KOoTophle
3aKJIOYAIOTCSl B 3TOM HaBO3e, Takasi omepanust Obiia Obl CJAHIIKOM
HEBBITOJ(HA, CJIMIIKOM HauBHa. Her, Mbl BHOCHM HABO3 TOJBKO JJIsl TOTO,
471006l BHOBb OMHBHTb B MEPTBOH nouyee Te GHOJOTHYECKHE IPOLECCHI,
KOTOpble yraciu BCJIEACTBHE HECOBEpIUEHHOH, He OTBedaroimed mesu
o6paborku, 1 Ge3 KOTOPBIX B Hell 3aMper BCAIKOE JBHIKEHHE BELIECTBY.

OnHako OTMETHB CTOJb SIPKO POJib HABO3a KaK CPEeJiCTBA aKTHBM3a-
nuu GHONOrHYeCKHX MPONECCOB B MOYBAX, TECHO CBA3AHHBIX C OCTPYK-
TYPHUBAaHHEM HX, BUJAbSMC B JpyroM MecTe MONYEPKHUBAET H €ro IHTa-
TeJIbHOE 3HAUEHHE «KaK OJHOIO U3 JYUIIMX MHHEPAJbHBIX H a30THCTBIX
yaoGpennii» (1927 r.).

U ofpaborka mouB, u yAOGpeHHEe UX MOTYT MaKCUMaJbHO HPOSIBUTH
CBOK) 3(deKTUBHOCTD JIMIIb B YCJOBHAX CeBOOOOPOTa.

Ucxops u3 Toro mojoxeHus, YTo B eCTeCTBEHHOH NPHPOIHO#H o6cra-
HOBKE KOMKOBaTasi BOIONPOYHAS CTPYKTypa CO3La€TCsl B PHIXJIOKYCTO-
BOH CTaliuy JIyroBOrO JEPHOBOTO IIPONECCa IHOJ MOKPOBOM MHOrOJeT-
HUX GOGOBBIX TPaB U PHIXJOKYCTOBBIX 3JIaKOB (B ITOJ30HaX OObIKHOBEH-
HBIX, TYYHBIX M MOIIMBIX depHO3emos), Koctobiuer, Bunbsamc, Paccen
U PSIL APYTHX MCC/EOBaTeNel Pa3BUIM Te3HC O HEOOXOZUMOCTH B CEBO-
o6opore 3J1aK0BO-G000BBIX TPaBOCMeCel KaK OFHOTO M3 IJIaBHEHINUX
ycjoBui Oo6GOrameHusi IMOYBbI [YMYCOM, OCTPYKTYpPHBaHUS IIQYB, BOC-
CTAHOBJIEHUS] W IIOBHIIIEHUS] HUX TIJIOXOPOAHUS.

Bompoc 3T10T HyXpmaercs B TiaTeNbHOM aHaiu3e. Kak mokasauo
paboramu Mronita u JKupapa, B. I'. Pormuctpora, A. Il. Mogecrosa,
H. B. Kpacosckoii, 0. Coxkonosckoro, Kasakesuua, Y. B. Jlapuna,
Yiepa, H. B. Opsosckoro, H. Y. Cassunosa, A. Il. MansnoBa
U [p., a Takxke JonroiernuMu uccienosanusimu H. A. Kauunckoro
¢ coTpyaHukaMHd (rabm. 50), peficTBuresbHO GOGOBO-3/1aKOBasi TPaBO-
CMeCb, a M3 O00OBHIX OCOGEHHO JIIONHMH H JIONEpPHa HMEIOT KOPHEBYIO
CHCTEMY, MO MacCe OOGHUHO MPEBOCXOASILYI0 KOPHEBYIO CHCTEMY JbHa,
0BCA, PXKH, MIUEHUNB U 0COOeHHO BecbMa ¢jialyi0 KOPHEBYIO CHCTEMY
«U3HEMEHHBbIX» KYJbTYPOH PacTeHHUil, KaK KapTodenb, KalyCra, CBeKJa
crosioBasi (He cuprasi Mschucroro kopusi). OfHako psi OZHOJETHHX
KyJbTyp — INIIEHHIId, NOACONHEYHHK, KYKYPy3a H HEKOTOpbIE IPY-
rae — pPa3BUBAIOT BeChbMa MOIMIHYIO KOPHEBYIO CHUCTeMy, NpHOJUIKAIo-
fIYIOCST M0 MacCe K KOPHEBOH CHCTEMe JIYTOBBbIX TPaB U IIPeBbILAONLY 0
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Ta6auna 50

CooTHowenre aGCOMIOTHO CYXOro BEWIECTBA MOA3EMHBIX W Hajg3eMHBIX dYacrtei

pacTeHHi
_ IMTopsemune
e Sactn | 271 () o
Pacrenue ('4);3;;10_ g naouaau B- 100 % ITousa
625' om2 625 cu2 A
2 |B e mo raytu-
HH 2 M
Barbarea vulgaris 24,3 10,31 42,4 CpeHeonoy30Je HHBLE
(cypenka) CYTJIHHOK ’
Zinum usitatissimum 25,2 9,38 37,2 o304 cyranuucThli
(71en) A,—9 cm, Ap Henapy-
meHHBH — 18 cm
Avena sativa 42,72 12,10 28,3
(oBec)
Avena sativa 71,84 21,31 29,7 Tlop3on cyraunucTHil
(oBec) 1 ¥ Ag mepevemany
10 Tay6uHbl 27 cm
Avena sativa 126,46 17,21 13,8 IMopason cyravHUCTHIR
(oBec) Ay sameHen A a0 riy-
6uHH 24 oM
Triticum vulgare 44,77 31,20 69,7 3anagHonpeKaBKas3-
(nmeHua) CKHH  BbHIleJIOYeHHBIH
4epHo3eM
IIponamune
Solanum tuberosum 21,18 9,38 44,3 CpeaHeonoa3oieH-
(xapTodeiin) (6e3 kny6Gueit) HBIE CYTJIMHOK
Solanum tuberosum 21,18 s 160,8 To xe
(xaprodeJn) (c kay6HAME)
Beta vulgaris 12,44 9,78 78,6 CpeHeonoa3oneH-
(CBEKJIa CTOJIoBas HBIH CYTJIMHOK
6e3 MACHCTOro KOPHA,
C MSICHCTHM KODHEM) 12,44 66,75 536,6 To xe
Helianthus annus 152,39 38,40 25,2 3anajHonpe iKaBKa3-
(10 COHEUHHK) CKMA BBl e/IOUEHHBIH
4epHO3EM
Zea mays 280,71 44,88 16,0 To xe
(kyKypysa)
JlyroBue TpaBH 44,0 70,07 160,7 Tlop3on cyrauHucTHI i
» 32,2 32,45 97,7 CuJ/bHOOTO 130 /IeHHA S
cylecyaHas HouBa
Ha CyrJfHKe
» 52,9 41,75 78,9 Cna6oonop3odienHas
CynecuaHas TIIOYBa Ha
necke
» 42,62 59,23 139,0 Cepasa rJmHuCcTad
JecHas 3eMJs
» 28,93 41,31 142,8 3anagHonpe IKaBKa3-
CKUHl BHIENOYCHHBIN
YepHO3EM
Bo6oBue 35,9 24,83 69,2 CpepHeonop3oe -

Trifolium pratense
(knieBep Jyrosoi)

18 3akas Ne 637

HbIH CYrJIMHOK
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[Tpogponxenue ra6a 50

IMoazemuste
Hapgasem- | wactu (B) co-
Hbl¢ YaCTH| OT BeTCTBEHHO B- 100
PacTterHe (A4) ¢ nao-| ¢ mpowagn % Ilousa
uaan 625 cM2 A
625 cu2, 2.8 ¢ go rayGH-
HH 2 M
A3
Lupinus perennis 15,1 33,71 74,7 CpeaneononsoeH-
(MONHUH MHOTOJIETHHI) HBIH CYTJHHOK
Medicago sativa 34,3 58,55 170,7 To xe
(MmouepHa nocesHas)
Medicago sativa 35,05 57,91 165,2 Cepasi rJHHHCTas
(mouepua noceBHas) JiecHasl 3eMJsa
Medicago sativa 28,93 53,21 166,0 3anagHonpenKaBKas—
(/mouepHa noceBHas) CKHH BbLIIEJOY eHHBIIL
yepHo3eM

MHOTAA KOPHEBYIO CHCTeMy KJjemepa Kpacuoro (puc. 81). Caenoma-
TeJBbHO, 3TH PACTCHHUSI IPU CBOEM Pa3BUTHH, KaK H TPaBbl, GYAyT OCTPYK-
TypWBaTh NMOUBY B pH3ocdepe KopHeil 3a CueT AesiTeJbHOCTH MeperHos,
06pa3yeMoro B POpMe KOMIJIEKCHBIX COSAHHEHHH H3 a30TOCOLEpPXKANIUX
HOPOAYKTOB aBToJu3a Tel OGakTepuil H ypoHoBeX Kucjor (Pynakoma,
1949—1953) u BCJIEACTBUE pacusieHeHHsl ee I'ycrod CeThi0 CBOMX KOp-
HeHl HA 3€PHBIIKM M KOMOYKH. 3aC/yXKHBaeT BHHUMAHUSL CPEAH ORHO-
JeTHUX pacTeHHH KYKypy3a. OOujeusBectna ee IEHHOCTb KaK BBICOKO-
NPOAYKTHBHOH 3€PHOBOH H CUJIOCHOH KYJBTYpHl. 3JAeCh XOTeNIoCh Obl
OTMETHTb, UTO U 110 KOPHEBOH CHCTEMe CpelfH H3YYEHHBIX ORHOJETHHX
pacTeHdidl oHa OPU XOpOLIEM pa3BUTUM 3aHUMAEeT H MO Macce Kopuell,
1 1o TyOuHe YKOPEHEeHHs!, 1 [0 IIMPOTE OXBaTa INOYBHI IEPBOE MECTO.
Tax Ha 3anafiHONpPeJKAaBKAa3CKOM BHIEOUEHHOM IJIMHUCTOM UYEpHO-
3eMe B cpeiHeM Ha | ea B moume j0 TiyOHHBI 2 # B NEPHOJ| I[BETEHHS
pacreHHil HaHJeHO KopueH miuennusl 5 m, nojpconneuduka — 6,14 m,
3asiexXXHOH JByJieTHeH pacrurensuoctd — 6,6 m, Kykypyssl — 7,18 m,
J0iepHsl  BTOPOrO rofa nonpsoBanuss — 8,51 m (cm. Ttabin. 50 wu
puc. 81, 82).

Onnako ckasaHHOe 00 OCTPYKTYpPHBaIOeH pOTH OZHOJETHHX pac-
TeHU# 1O CPABHEHHIO C MHOTGJETHUMH CH pPaBeAJUBO JU IIb
LJds mepHOKAa M X Bereralyu [elo B TOM, 4TO ORHOJET-
HHUe pacTeHus K NePHORy NJIOKOHCIUeHHS! KOHIEHTPUPYIOT BCE MUTA-
TebHbIE BelleCTBa — OeJKH, YIJEBOAbI, KHPbl — B [PORYKTHBHBIX-
opranaXx — B 3epHe, B CceMeHH. B cre6nsix u KOpHSIX X KO BpeMeHu
3allaXMBaHUs OCTAIOTCS [PEHUMYLIECTBEHHO JApPEBeCHHHBIE OCTATKH,
KJleT4aTKa — COEJIMHEHHs] HANMeHee IPHUTOAHBIE AJS TryMycooOpaso-
BaHust. Ilpn Hajduunu MHOTONETHUX TPaB 3aNaXHBAKOTCS XHBBIE KODHH
U KOpDHEBHIA, MOXHUBHBIE XKHUBBle OCTATKH CTeGMel W MOYKH BO30OHO-
BJICHHSI, COZepXKalhe 3HAYHTeJNbHOE KOJIUYeCTBO O€NKOB, YIJIEBOLOB
U JIPYTHX IJIAaCTHYECKHX coefuHeHHH M muTaTeJbHBIX BemiecTB. Oco-
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GeHHO 3TO OTHOCHTCS K GOCOBLIM pacTeHHsSIM — KJeBepaM, JIOlLepHe,
cepojiensie, 3cCrnapilery, JIONHHY, Ha KODHAX KOTODBIX INOCeIAIOTCA
a30TopUKCHPYIOUINE U3 BQ3lyXa KiayOeHbKOBnle Gakrepuu (RhAisobium
trifolii u np.). Cnepyer MOMHHUTB TaKkKe, 4TO GOGOBbIE TPABEI, OCOGEHHO
KJieBED H JIONEPHA,— Ka/abrnueduninl. KOHIEHTPHPYS H3BECTh B CBOHX
KOpDHAX H creOnsiX, OHH [pH 3alaXWBaHMH MJacTa oO0OramaiT e

Puc. 82. KopueBag cucreMa KYKypy3nl B NePHOJ €e NBETeHHS HA 3amajHo-
NpeAKaBKa3CKOM BHII€TOYEHHOM [JIHHHCTOM YepHO3eMe

NaxoTHbI C/OH, YTO OYeHb BaKHO Ha KHCIbIX mouBax. Crenedb BO3-
BpaTa H3BeCTH B IMOYBY C INIOYKOCHLIMH OCTAaTKaMH OyJleT 3aBHCETb
OT KOJHYECTBa OTUYykKJAaeMbIX C NOJisi NPOAYKTOB ypoxas B ¢opme
CeHa HJ/IH 3eJIEHOro KopMa.

Poib MHOTONETHHX TPaB KaK BHICOKONEHHOrO BHTaMHHHOTO KOpMa
115 cKoTa, 6oratoro GelKaMu, yrJIeBOJAMH M MHHEDAJbHLIMH 3/1eMeH-
TaMH, a TaKKe KaK MeJIH0PaTopa MOYBLI BEICOKO pacieHHBaeTcs B 3anaj-
Hoit Eppone, B CIIA u Kaunage. Ilo pannem . H. Tpannumnunkosa,
B 3anafuoll EBpome KOJMYeCTBO TPaB B CEBOOOOPOTE B CPENHEM COCTa-
paser 20—25% *, a B CIHA u Kanage, 1o gaHHbIM Ce/IbCKOX03sIHCT-
Bepnofl cratuctukn PAO, na 1957—1958 rr. cpegu Bcex KyabTyp

*N.H. IMNpasvmsuxoB. Wsbpanune counnenua. T. I11. Us. c.-x.
aur-per, 1963, ctp. 181—189.
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N0 TJOWAAH TPaBhl HapsAy ¢ KYKYPY3OH 3aHMMaiOT OJHO H3 ABYX Iep-
BHIX MECT, TPeTbe — MilleHHi{a, YeTBepTOe — OBeC H T. A.*

Y Hac u 32 pyGeKOM MOXKHO YKasaTb MHOrHe pPaGoThl, B KOTODHIX
OTMeYaeTCs OCTPYKTyDHBalOliee BJIHSHYE TPAB Ha MOYBY.

Ha pucynke 83 mokasansl BOAONPOHHNAEMOCTh M BOJONPOYHOCTH
arperaToB YepHO3eMa OOBIKHOBEHHOTO. OCTPYKTYPEHHOCTE OlleHHBAJach
no mMerody PaneeBa — Bunbsm- 100
ca NPUMEHHTENbHO K HEeHapy- [
[IEHHBIM [TOYBEHHBIM 00pasnam. é‘
Kak BuaHO u3 npuBefeHHHX gt
JAHHHIX, TI0YBA H3-NOJ JIOLEP- 4,
HEl OKa3LIBaeTCsl 3HAYUTETBHO
60s1€e BOAONPOYHOH H BOZONPO- ‘ 2
HULAEeMOH, HEXKeJH H3-NIOA PXKH, 44}
XOTSl MOCJIeJHAs ia N0 YePHC- J 1
My napy (cMm. takxke puc. 71). o
Jlyuiasa oCcTpyKTYpPeHHOCTbIIOY-
BBl H3-TIOJL TPaB A0Ka3aHa H npsi-
MpIM onpeleneHueM arperat- 2§
HOCTH TIOYBHl METOJOM MOKDOTO
NpoceHBaHus, H ONTHYECKHUM |

nyTEM.
Foa(ﬂpx 06 OCTPYKTYypHBalo- 0 \ ) . ) N ,

1eM JEHCTBHH TpaB Ha MNOYBY, 1 2 J 4 5 6

cjaelyeT IIOMHUTDb, YTO MOJIOXKH- Yacer nadmodexud wad Bodonponuuaemocimery

TENIbHOE JAEHCTBHE HX MOXKHO  pye. 83. BoXonpoHHHAEMOCTh H BOZOT PO~
OXHJaThb IUIIL TOrda, KOrja OHH  HoCTb arperaTtoB uepHo3eMa OOGEIKHOBEH-
XOPOLIO Pa3BUBAIOTCs (ypOXKafl HOTO JIETKOMJMHHCTONO M3 rop. A8 %.

. Boarorpaackas o6a. Jemunckas MTC.
cena cBbime 50—60 L‘/ea)' Mertop onpepenenyst ®ajeena — BuabgM-

B stom prqae OHH u npu KH3- ca (no Y. B. Bacuabeso#):
HH CBOe€H KODHEBOH CHCTEMOH [ — fecuas mOMOCa; 2 — MIONEPHA TDPETbETO
CIOCOGCTBY IOT MEJTHOPAIMH MOY- rofa; 3 — poxb

Bbl H NOCe OTMHDaHH§ JaioT
Gorathifi MaTepuan Hjas rymycooGpasoBaHus. Ecan TpaBsl M0X0 pas-
BHBAIOTCS H JAlOT MU3eDHEE YPOXKaH, KOHEYHO M 3HayeHHe HX B OCTPYK-
TYDHBAaHHH MOYBH HEBEJHKO.

Tlockonbky B HacTosimiee ppemst o aupektuBam X X 11 evespa KIICC,
30Ha/bHBIX COBEIIAHUI 10 CeTLCKOMY X035CTBY U MapTOBcKoro (1964 r.)
Tinenyma LK KIICC tpaBel B ceBoOGOpOTax MNO 3KOHOMHYECKHM
coofpaxeHHsIM COKpallleHbl 10 MHMHHMYMa, a HHOrJa H [OJHOCTbIO
HCK/IOYEHH, a BONMPOC O GnarONPHUATHHIX Anf pacTeHHs (H3HYECKHX

* Oruer o pabore VII MexayHapojHoro kourpecca nousosesos. AH CCCP.
Bcec. wH-T Hayuno#l ¥ Texmuueckofi uHbopmaunuu. M., 1962, crp. 129.

3. Xur6u. Teorpabus ceanckoro xossictsa CIIA. M., WUJI. 1961,
cTp. 23—24. .

B. Mankeswuu UYto Mu Bujeau B CHIA u Kanage. ocnonauTusaart,
1956, crp. 192.
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cBoiicTBaX IOYBHI, a C/eflOBaTeNbHO, H O CTPYKType, Kotopasi o6ycno-
BJIMBaeT 3TH CBOMCTBA, OCTAaeTCsl B CHJie, HY}KHO CBOEBPEMEHHO HaHTH
3aMEHHTEIH TPaB B YacTH (NaroNpHATHOrO BAHAHHSA MX HA CTPYKTYDPY
NouBbl, HAa COJepPkKaHHe B MOYBe rymyca, Ha OGOralleHHE €€ a30TOM
d T. 1. * B UHTeHCHBHOM Ce/iIbCKOM XO0351HCTBE TAKHE 3aMEHUTEJIH JaBHO
NPUMEHSIIOTCS: 3TO M3BECTKOBAHHME KHCJLIX MOYB M FHIICOBaHHE COJIOH-
LOB HJIM NMPHUMEHeHHEe 3aMeHMTeJell H3BeCTH M FUIICA; BHECEHHE B MOYBY
B JOMXKHOH Mepe HaBO3a, TOP(OHABO3a, 3allaXMBaHUe, OCOGEHHO Ha Jier-
KHX [0 MeXaHHYECKOMYy COCTaBY IIOYBaX, CHAEPATOB H APYTHX OpraHH-
YeCKHX yJ0oGpeHHH; CHCTeMaTHYeCKOe BHeCEHHE B I10YBY MHHepaJbHBIX
(NPK) yno6penuil, ¢ yyeToM NOTPeGHOCTH BO3Je/bIBaeMbIX PacTeHHH;
Gopb6a C CODHOH DACTHTENBHOCTBIO M MNapasUTHYECKUMH rpubamy
B nouBe nyTeMm O6PaGOTKH ee H ILIHDOKOrO MNPHMEHEHHA repPOHLUAOB;
BBellcHHE B NpONalliHble CeBOOGOPOTH GOGOBHIX KyJbTyp, KaK ropox,
KopmoBHle GoGbl, co ¥ Ap. HakoHen, B HacTOslee BpeMsl B CBSI3H
C Pa3BHTHEM XHMHH IOJIHMEDOB OTKPHIBAIOTCA LIMPOKHE BO3MOMKHOCTH
HCIIONBL30BAHHSA IIOIMMEPOB B CeNBCKOXO0351HCTBEHHOM IMPOM3BOACTBE
H, B YaCTHOCTH, 151 OBICTPOrO OCTPYKTYpPHBAHHSA OYB. ITOMY BONIPOCY
NOCBSIAeTCS CJAedyIOMHUA pasfiel HaCTOsIed [IJiaBHL.

B 3aknioueHHe OTMETHM, YTO He JOMXKHO OHIThb JOTMH B CHCTEMax
semnenenus. IlpaBOmMOYHa Ta CuCTeMa arpOTeXHHYECKHX MEPONpPHS-
TH#, KoTOpas CTPOHTCH C yYeTOM INPHPOIHHIX (PaKTOPOB H 3aIPOCOB,
NPeNBABASEMBIX OCYJaPCTBOM K JaHHOMY XO3AHCTBY B JaHHOE BpeMSsl.
Ho Ttak Kak niofasi cuctemMa arpOTeXHHYeCKMX MEPONPHSATHH JOMKHA
CTPEMHTLCS1 K HAHBHICIIEMY YDPOMXKalo CelbCKOXO03HCTBEHHHIX KYAbTYD,
TO JNAS TOYB, TSKENBIX IO MEXaHHYECKOMY COCTaBY, — CYIJIHHMCTBHIX
H FAHHHCTHIX, OCOGEHHO B OOrapHEIX YC/JAOBHSIX 3eMeleNHsl, Te3uC
O CTPYKTYDHHIX NOYBaxX KakK HauOGosee ILIOAOPOIHBEIX OCTaeTcs B CHIe.
Kyaomypras nousa — amo cmpysmypras nousa, ¥ K18 OCTPYKTYDH-
BaHMS €e HYXKHO HCIOJNb30BaThb Jl0Oble MeTOAnl: GHONOrHYECKHe, XHMH-
uyecKue, (QU3HKO-XUMHUYeCcKue, (usnyecKue M MexaHudyecKue. OnHaKo
CepANeBHHOR HX OCTaeTCA H e 06 X O U MOCThLr 06Oramenus
MOYB BLCOKOKAYeCTBEHHBM FYMyCOM H KO-
JOHJaAbHOH YacTbio B HeJaoOM.

HCNMOJIb30BAHHUE BbICOKOMOJIEKYJNIAPHBIX COEAHHEHUH
nJisg OCTPYKTYPHBAHHSA NMOYB

K Teopuu B3aumopeficTBus noJumepoB ¢ nouyBamu. Cpeln nmpuemoB
arpoOTEXHHKH OBICTPHIM METONOM yJ/y4YilleHHSl CTPYKTYDbl MaxXOTHOFO
cnos sIBAsieTcsl KyabTypHasi o6paGOTKa ee NMPH ONTHMaNbHOH Biax-

* TloA MHOTOJIETHMMM TpaBaMH B HepclekTHBe ocTaercsi 11 MJH. ea nPOTUB
16,8 mau. B 1960 r. Ho flocTukenHe HaMeueHHOH ypoXka#HocTH — 35 1€HTHEPOB
C rekrapa — MO3BOJAET cOGMpPATh 3TOTO I€HHOFO BHTAMMHHOrO, GOraTtoro GeJ-
KaMd M MHHepaJbHBIMH 3JleMeHTaMH KOpMa 3HauHTeJbHO 6GoJblue, yeM cefiuac
npu ypoxailinoctd 12—14 penteepoB. «[lofbeM celbckoro Xxo3siicTBa — Bce-
HapojHoe zenao». «Kommynucr», 1962, mapr, Ne 4, crp. 8.
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Hoctu. OfHaKO ecnu HcxoAHas NOYyBa He obGnajaeT yxe 10 06paGOTKH
HalHYHeM MNPOYHBIX, BOAOMPOYHBLIX H MOPHCTHIX arperaToB, TO YJyd-
ireHxe (PH3MYECKOro ee COCTOSHHUSA 3a cYeT 06paGOTKH KpaTKOBPEMEHHO.
BapbixJjieHHasi maliHs GbiCTPO cajuTcsl, a B CJiyyae JIHBHEBOFO JOXKIS
WAH nonuBa U obeccTpyKrypuBaeTcsi. KOMKH n 3epHa ee pa3MbiBaioTcs
BOJIOIO, NOYBa MOKPHIBAETCS BPELOHOCHOH KOPKOH.

3HauyuTenbHO Gosiee (PYHJAMEHTANbHOE OCTPYKTYDHBAHHE  ITOYBHI
JOCTHIaeTCsl B pe3y/bTaTe BO3JeJbIBAHHS B CEBOOGOPOTE TPaB, OCOOEHHO
muoroneTHnx. Co3jaHHas MoJ TPaBaMH B CJiydae BHICOKOFO HX ypoxKasi
H XOpOLIO Pa3BUTOH KOPHeBO Macchl CTPYKTYpa COXPaHseTCs HECKOJIbKO
JieT ¥ JHIIb MOCTENeHHO, Yepe3 4—b5 seT, yTpaumBaeTcs MOJ mponaii-
HHIMH H OCOOEHHO 3/IaKOBBIMH 3€DHOBBIMH KynbTypamd. Kasanocob Owl,
3TOT MeTOJ OCTPYKTYPHBaHHS INOYBBI BIOJHE YIOBJETBOPHTENEH AJIS
ces1bCKOX03s1ficTBeHHOTO npousBojctBa. OfHako 310 He Tak. Cyect-
BEHHOE OCTPYKTYpHBaHHE NOYB, HalpUMep NOA30JMCTBIX, AOCTHIaeTCs
TIOJ TpaBaMu (CMeCh KjeBepa KPacHOro ¢ TUMOQeeBKOH) nuillb B pesy.ib-
TaTe ABYXJETHENO HX MOJb30BaHHS, & MAKCHMYM OCTPYKTYPHBAIOUIETO
JefictBusi GoJsiee ClOXKHOH TpaBocMecH (4—b5 KOMIOHEHTOB TpPaB) OTMe-
yaetcs yepe3 4—>5 ser nmpouspacTaHusi TpaB. lakum ofpasoM, CpOK,
1eoOXOAUMBIH 1JisT OCTPYKTYpHBaHHsS IIOYB B TPAaBONOJbHOM CeBOOGO-
poTe, COCTaBJisseT NPHMEPHO MOJOBHHY TOTO BpeMeHH, Ha KOTOpPOe
B nocjefyiomemM npopiutcs ekt ocTtpykrypuBamins. bananc BecbMa
CKPOMHBIH, OCOGEHHO e€CJiH ydYecTb 3KOHOMHYECKYI0 HeBHIrOJHOCTb
TpPaB IO CPABHEHHIO € JAPYTHMH BHICOKOYpOXKAHHBIMHA 3€PHOBBIMH, 3€PHO-
0060BLHIMH M MPONALUHBIMK Ky/AbTypaMu. 110aToMy ectecTBeHHBI MOHCKH
arPOHOMHYECKOH MBIC/IH MO H3BICKaHHMIO Gosee GLICTPHIX U Oosee 3ddek-
THBHBIX MeTOJOB yayuilleHusi (hU3HYeCKHX CBOHCTB MOYBBL NYTeM BHe-
ceHHs! B Hee KaKUX-1u00 MeNHOPHDPYIOMMX BelliecTB. TaKHMH BeliecT-
BaMH H3JaBHa ObliM: HaBO3, TOpGsiHbE KPOMIKA M KOMIIOCT, H3BECTh,
rumnc. Llenbio BHeceHus 3THX yaoOpeHufl ObIO He TOABKO ofOrauieHHe
MOYBBl MHTATEbHBIMU BELIECTBAMH, HO H YJydilleHHe ee peaKuuu (Npu
BHECEHHH HM3BECTH M FHICA) H yJaydlleHHe (HU3MYeCKHX CBOACTB ITOYBLI.
IMonoxuTeNbHOE MeNHOPHUPYIOLee AefiCTBHE 3THX NMPHEMOB Ha CBOHCTBa
fI0YBbl, Ha €e IJIOJOpPOAHEe — O4eBHAHO. Ho odeBuaHO TaKxke, 4YTO
norpeOHble [03bl HX i MeNHODAllHH TIOYBbI, H3MepseMble MHOTHMH
TOHHAMH, BeJIHKH, a TeMIl YaydieHust Pu3ndecKux CBOHCTB H CTPYKTYPH
NOYBBl 3aMejieHHBIH. DTUM HYXHO OOBACHATH, YTO MOHUCKH METOJOE
HCKYCCTBEHHOIO OCTPYKTyDHBaHHSI MOYB MPOJOIKAIUCh H OCOGEHHC
aKTHUBH3HPOBANUCh B MOC/HEJHHE JeCSTHIETHS.

TlepByto NMONBITKY MPUFOTOBHTb HCKYCCTBEHHBIH Ki/eHl AJs OCTPYK
TypHBaHHsI MOYBLI B KOHIE MPOUUIOro Beka clefanu A. A. Papeer
u B. P. Bunbsimc. OHp nmosyyanu aMMHA9HYIO FYMYCOBYIO BBITS KK}
U3 CeBEPHOr0 uepPHO3eMa H MCIO/Jb30Ba/ii ee B ONbITe AAA OCTPYKTYDH
BaHHMsI CMeCH «BOPOOBLEBCKOrO» TPETHUHOrO MecKa u HAMCTOH ¢pak
1HH H3 «IKeNbCKOH» r/iMHbl. AHalOrHuHyio mombiTKy Aenann CpeH
Open u H. Y. CaBBunOB, nosydasi WENOYHYIO BBITHXKKY M3 TOPD
(1936).
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C 1932 no 1936 r. o6mpHLIE HCC/AENOBaHHs B O61aCTH HCKYCCTBEH-
HOIO OCTPYKTYpPHBaHHSI NOYB Oblin npoBefeHel BAPH nox pykosoj-
crBom A. ®. Hodde u . JI. Tanmyaa (P. E. Koasices, I1. B. Bep-
wuHuH, B. I1. Koncrantutios, H. $I. Coneunuk). B xauectBe ctpyk-
TOPOB ObLAM HCHO/b30BaHbI GHTYMblI, TOP(AHLIA KaeH, cMONSAHBIA Kiekh
1 ap. Cpean HuX ocoG0e 3HayeHHe MPHUAABAJIOCH JABYM IpenapataMm —
BHCKO3e u koqnouay A Tanmypa. .

Konnoun A nonyyaercs no peuenty Tanmypa nyteMm BosieficTBUs
Ha CyJbHTHble IeJIOKa IVIyTHHOM, IOOHIBaeMbIM H3 OCeHHa KocTel.
IlpennasnaueH OH A1l KHCJBIX 110YB. BHOCHTCSI B MOYBY CYXHM HODOII-
KoM. B mouBeHHOM pacTtBOpe nentusupyercs. Katuon menouu crpyk-
TOpa BXOAUT B MNOIVIOWIAIOMHKHE KOMIJIEKC MOYBHI, BBLITECHSISI M3 HEro
BOZlopoj. Peaknus pacTBOpa MOAKHCASETCS, BCIEACTBHE YEr0 KOMMOUA A

KOarynupyeT H CKpeljsieT MeXaHHYeCKHe 3/eMEHTbl HOUYBBI.

Bropo#i npenapat Bucko3a moJiydaeTCsl U3 IeJJTIONO3bl NyTeM 06pa-
6orku ee 17—I18-npouentHoft NaOH, a sarem CS,. Peakuus npoxoaur
Tak:

1) CgHyO,OH 4 NaOH —> CgHyO,0ONa 4 H,O
’ OCgH,0;
2) CeH1g0,0Na+CSy, —> C=S (sucko3a)
\SNa

Buckosa — Ba3Kull rellp, PaCTBOPUMHIH B BoJle. Buocutest B nmoyBy
B KHAKOM BHIE NDH OTHOLIEHHH KOHIEHTPAaNHM — BHCKO3a : BOJa —
=1:1;1:2,1:4;1:8; 1:12. OcrpyKrypuBaeMasi no4yBa IPOMH-
TeiBaeTcst pactBopom. [Tocne noaceixanus noussl «10 50—60% ot Braro-
eMKOcTH», OHa oOpabaThiBaeTcsl AAs moaydeHHsl HYXHOH no  ¢opme
u pasMepaM CTPYKTypel. Ilpn noacymmnBaHnH MOYBBI BHCKO3a CBEPTHI-
BaeTCs ¥ MOJY4YaeTcs NPOoYHash M BOAOHMPOYHasi CTPYKTypa.

B ocHOBy feficTBuSI 3THX HpenapaToB HA MOYBY 10jaranacb TeOPUST
A. JI. Taamyna — teopusi monekyasipuoro npumosi (1932). Ilo aroit
TEOpHUH OCTPYKTYDHBAIOLIME BeIeCTBA AOJIKHBI O/eBaTh [MOUBEHHbIE
YaCTHYKY CHJIOIIHBIM MOHOMOJIEKYJ/ISIDHBIM CJ10eM. DTOT 1OBePXHOCTHO-
AKTUBHBIH CJIOH M3MeHfeT NOBEPXHOCTHYIO SHEPTHIO Ha IDaHHIlE pas-
JeJla JBYX KOHTAKTHPYIOUIMX TBepAbIX pa3 u oOyc/NOBAUBAET UX CKJEH-
BaHHe.

Tlo pannwim I1. B. BepunHuHa, Aisi ocTPyKTYpHBaHHS NOYBH O3HA-
YeHHBIMH npenapatamu Tpebyercs ux ot 0,5 g0 1% k Becy nousnt (1958).
Ecnu paccyutaTh 3TO KOJHYECTBO HA MAaXOTHLIH cjiof ToamuHOH B 20 cam
npu o6beMHoM ero Bece 1,2 2/cu®, To aast ocTpyKkTypHBaHHUs | ea maxor-
Horo c¢iog norpebyerca cTpykropa 12—24 m.

B nonieBbIX OnbITaX NpH BHECEHHH BHCKO3bl yPOXKai OBCa HONYYHJICH
MeHee KOHTPOJbHOrO. Ilpu BHecenun TOpdsiHOro kJes u Komnouza A

ObiH nos1ydeHbl nPHOABKH ypoxast B 3—5 y/ea npHu BelHYHHE ypOKas
Ha KoHtpose 20,06 y/ea.
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BolcoKass J03a CTPYKTOpOB, HeOOXolAuMasi Jyisi OCTPYKTYpPHBaHHS
nous, He6onblIne U HeyCTOAYHBLIE NPHOABKH B ypomae H KpaTKOBpe-
MEHHOCTb JeHCTBHA MPeJJIOKEHHBIX CTPYKTOPOB Obl1M NPHYMHAMH
TOrO, YTO OHH He BOUUIH B CeJbCKOXO3fHCTBEHHOE MPOM3BOACTBO.

Ananorudnele pa6oThl 10 OCTPYKTYPHBAHHIO NMOYB OLITH BBINOJHEHBL
B 1944—1948 rr. B CHIA. [Insl OCTPYKTYDHBAHHA [OYB HCIOJb30Ba-
JHCh: CHIAMKAT HATPHs, KDPeMHEOPraHWYeCKHe COeJNMHEHHs, MeTHJI-
HeN/003a, CTeapUHOBasl, afibTHHOBasl, a6UeTHHOBAs KHUCJAOTH B APYTrUe
aHAMOTHYHbIe MpenapaThl. JTH HCCAeNOBAHHS He Jajd NPaKTHYeCKH
APHEMJIEMBIX Pe3yJbTaTOB B B HPAaKTHKY CeJbCKOro Xx034HCTBa TaKke
He BOILUIH.

TlpuHnUNHANLHO HOBOEe HampaBjieHHe B OCTPYKTYPHBAHHH HOYB
HameTtHyaock ¢ 1950 r. Oasa sToit menw OblIM HCHOAbL30BAaHbBI HOBLIE
BBICOKOMOJIEKYJISIPHBIE COENHHEHUS — MOJUMEDPLl B COMONMMEDPRI, NOJY-
yuBIIHe COOHpaTe/bHOE Ha3BaHHE «KPHAHYMOB». OCTaHOBHMCSI KpaTKo
Ha TEODHH M HCTOPHH 3TOr0 BOMpOCA.

KpuanyMsl — B OCHOBHOM NPOH3BOJHBIE TPEX OPraHHYeCKHX KHC-
JOT: aKPHJIOBOH, MeTaKpunoBoll H ManenHoBoil (Uwuubabuu, 1957).
TlpuBoguM HX ¢OPMYsL:

akpunosas kucsora (CHyo==CH—COOH),
meTakpunosas kucqnora (CHy=C(CH3)—COOH),
maseusosag kucaora (COOH—CH=CH—COOH).

Kaxk BugHo u3 opmyn, Bce 3TH KHCJIOTH 061afaloT JBOAHBIMH 3TH-
JIEHOBBIMH CBAI3MH, CIIOCOOHBIMH (IOJ BJIMAAHHEM Das3iHYHBIX KaTasH-
3aTOPOB) K pacKpoiTuo. CriecTBHEM PaCKPLITHSA ABOHHO! CBSI3H B MOHO-
Mepe SBJeTCS BO3HHKHOBeHHe [BYX JPYIHX KOBaJIeHTHBIX CBs3efl
B MOJeKyJe JaHHOro BeumecTBa. Y13 MOHOMepa, CKameM, aKpHJOBOM
kucaotel  (CH ,= CH — COOH) BO3HHKaeT MOHOMEPHOE  3BEHO:
(—CH; — CH — COOH). Ilo nuHHM BHOBb BO3HHKIIMX KOBaJIeHTHbIX

cBA3eH MOMKET MATH NPHCOENMHEHHe HOBBIX Mosekya. Ilonywaercs
1enb (BO3MOXKHO ribiGa) MOJeKys, HAM nojauMep. B nonumepHoll nenn
MOryT Y4aCTBOBAaTb H NPOHM3BOJHLIE HA3BAaHHBIX KHC/IOT, COfepKauiue
aKTuBHbBle (QYHKIHOHa/nbHble TPYHNel, KakK KapOokcunbaas (COOH),
nutpunbHass (— CN), amunorpynma (— NH,), amun  Kucaotsl
(—CO —NH,) u np.

[IpuBomMM npuMepbl TaKHX  NPOM3BOAHBIX:  aKPHJIOHHTPHJL
(CH, = CH — CN) moHOMep; aKPHJOHHTPHJ MOC/Je PaCKPBITHS ABOH-
Hoit aTuaeHoBoil cBsizu (— CH, — CH — CN) — mMoHoMepHOe 3BeHO;

B pesysibTaTe MOJMMEPH3alM¥ 3BeHbeB AKDHUJIOHHUTDHJIA BO3HHKaeT
nenb (— CH, — CH — CN) x — nonuMep akpHJIOHHTDH/A, B HAHHCA-

HHH KOTODOFO X 03HauaeT KOo>PhUIIHeHT NONHMEPH3aliH, YKA3bIBa O it
KOJIHYECTBO HOJIHMEPHBIX 3BEHLEB, YUYacCTBYIOIHX B LenH.
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Eciy B moniMepHO#l Lenu y4YacCTBYIOT OJHHAKOBHIE MOHOMEpPHBIE
3BeHbs, LeNb 00pasyer 1 01 H M e p. Ecsiu uens o6pasoBana pasniy-
HBEIMHM TIOJIMMEPH3VIOMMMHCS 3BEHbSIMH, OHA HOCHMT Ha3BaHHE C O 11 O-
s uMepa. [lpuMepom mnocsenHero MOxeT OwITb KajblipeBas COJb
COTnoNMMepa BHHHJIANETaTa H MasieMHOBOH KHCJIOTHI:

H H
L
—CHy—CH—C — C—

| | |
CH4COO0 COO CO0
L N
Ca

KonyuecTBO MOHOMEDHBIX 3BEHbEB, YYaCTBYIOUHMX B IOJHMEPHOH
WK CONOJHUMEPHOH Nenu, MOXKeT JOCTHIaTh MHOTHX TBICHY, B Pe3yJb-
TaTe 4ero BO3HUKAET THFAHTCKas MOJEKy/a € MOJNEKYJSPHBIM BECOM
B JeCATKH M COTHH THICAY eIHHHL.

Tak KaK BblllleHAa3BaHHBE NOMHMEpH3YIOmHECH COeNHHEHHSI B pac-
TBOpE CHOCOGHB! AUCCONHUPOBATD NPEHUMYLIECTBEHHO MO CBS35M AKTHB-
HbIX (OYHKIHOHANbHBIX FPYII, TO B pe3yibTaTe OTAUCCONHAIIUYE HOHOB —
aHUOHOB HJIM KATHOHOB — B MOHOMEpHBIX 3BeHbSX BO3HHKAIOT 11 O J H-
AHHUOHB MWIM TNOJHKATHOHBLI, HeCyuiHe 3apsisl.

[puBegeM npuMepsl NOMHKATHOHA U MOJHAHMOHA; NYHKTHPOM HOKa-
3aHa JUHHSA OTJUCCOHHMALY MOHOB

IToauaruon Moaurkamuon
H CH; 7 i H CH; 1
L] [
—C—C— —C—-C—
Lo P
H C=0 H C=0
N 1
) )
I l
---------------- - H—C-—H
[ Na ] |
TTommmerakpuaar H—-C—H *
HanHﬂ l
(no P. A. Paupsefin— H3C’N’CH3
Ruchrwein }
n\,[[. Y. &'gpn~ H
Vard, 1952) |- T
ar ) H,C_C0
I
)
J

T'udpoayemam no-
au-B-dumemuramu-
HOSMuAMemaKpuAQ-
ma (IMAEM)

TlonnsaeKTPONNTEL, HECYIIIHE TO MOMOKUTENbHBIE, TO OTPHNATE bHEE
3apsifipl, B TOYBE B3aMMOAEHCTBYIOT C TOYBEHHBHIMH KOMJIOHAMH,
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BHI3LBas HX KOaryJasuuio d o6pasys MOCTHKH CKDEIJIeHHS MeXALy
OT/Je/IbHBIMH MeXaHHYeCKHMH 3/JeMeHTaMH MOYBH H MHKpOarperaTtami.
IlonuanxOHBL MOTYT KOAaryJupOBaThb U CAMH NOJ, BAMSIHHEM KATHOHOB
pactBopa, npeumyumectBenno Ca**, Alt++, Fet++,

B cuny TOro 4YTO rHraHTCKas MOJeKyJia [OJIHMePa HMeEeT ThICSUH
M JeCATKH THICAY aKTHBHBIX TOYEK, OHa CrOCOGHa BbI3KIBATH KOAryJisi-
UHI0 H caMa KOaryJiHpOBaTh B 3HAYHTENIbHOM OOGBeMe KOJJIOHJHOTO
pacrBopa, ¢noco6eTBysi 06pa3OBaHHUIO LEMeHTHpPYIouiefl Maccsl B mpe-
Jenax 3epeH M KOMKOB, CKpellJififl HX, aHaJOrHYHO rugam rpuba H/iu
1lEMEHTHOIO KapKaca.

[ementupyiouite MOCTHKH MeXAy KOMJIOHAAJNBHBIME YaCTHIIaMH
MOryT BO3HHKaTb H B pe3yJibTaTe XHMHYeCKOIO B3aMMOJEHCTBHS
70 NUHHH CBOGOJHBIX KOBaJIeHTHHX CBfi3ell MOJuMepPa H OCTAaTOUHBIX
BasieHTHOCTeH KoIOMAHBIX yacTHIl. CyuiecTBeHHYIO POJib OPH B3aHMO-
JeHCTBHH MOJIMMEPOB C IJIMHHCTHIMH YaCTHHAMH, KaK [OKasald Hccle-
nosanus P. O. ®penua, M. E. Yauaceopta, M. A. Kyka, U. P. Kantepa
(1954); P. M. Xoamca, C. )X. Tora (1957), A. J1. Jlunua, JI. M. ¥Ypafira,
JI. K. Kotnoupa (1956), X. XK. Pupgnepa (1956, 1957), urpaer Bos-
HUKHOBEHHE 0 JIHHHH aKTHBHBIX (PYHKIMOHAMBHHIX FPYHI MeXMOJie-
KyJSDHBIX BOJOPOIHBIX CBsizell, NPeACTABJASOLUIUX [0 CBOell Opupoje
HEYTOo cpejHee MeX1y OORYHLIMH XMMHYECKHMH CHiaMH (KOBaJieHTHBIMH
cBsA3AMH) U cunamu Ban-nep-Baanbca (HesneKTpuyecKue CHJBL Mex-
ATOMHOFO H MEMXMOJIEKY/ISIDHOIO MNPHTAKEHHS).

Tlpupona BOAOPOAHOH CBfI3H, MO-BHAUMOMY, MOAOOHA CBSI3H MEXAY
JByMSl aTOMaMH 3a CYeT HernoJiefIeHHOH napu 3/eKTPOHOB.

WnnoctpupyeM Hannuue BOJODOJHBIX CBf3efl y JuMepa YKCyCHOH
KHCJIOTHL:

BOJIOPOJHASA CBSI3b OTMEYeHa TOYKAMH.

Ecnu sHeprusi B3auMoiefICTBHSA XHMHYECKHX CHJ BhIPAKAETCH BeJu-
uynHo#f nopsagka 100 xkxaa/moss, a cun Ban-gep-Baanbca — 1—
2 kKkaa/moab, TO BOJOpOAHAs CBA3b Oyjger KoneGaTbCA  OKOJO
5—10 xxaa/mors. Hanpumep, A5 paspelBa AuMepa YKCYCHOH KHCJIOTHI
Ha JiBe MOJIeKyJ1bl TpeGyeTCs1 SHEPTHs OKONO 14 Kxaa/moab, T. €. 3HEPrUs
BOJODPOJHOH CBAI3H B 3TOM CJiyyae, NPUXOAAWIAACA HAa OAHY MOJeKynay
CH,;COOH, paBua 7 kxkaa/moas.
© HanoxeHHole 3JieCb BKpPaTHE CBOHCTBA MPOH3BOJHEIX KHCJIOT aKpH-
JIOBOH, METaKpHJIOBOfl W MasntenHOBOf Obliu ucrnonbsoBaHul B CIIA ans
OMBITOB [0 MCKYCCTBEHHOMY OCTPYKTYpHBaHHIO nouB. Pupma Monsanto
Chemical C° opranusoBana ajas 3TOH HeNH CHENHANbHHHA HHCTHTYT
1 OnbITHbIe nosisl. Beina paspaGoTaHa TeXHOJNOTHA NPHTOTOBJEHHS Pas-
JUYHBIX KPUJIHYMOB, W3 KOTODHIX HauOOJBIIYIO H3BECTHOCTh NONYYHIH
TPH OpenapaTa: KaablHeBasi COJIb COMOJNIMMEDA BHHHJANETATA H MaJieH-
HOBOH  KHCJOTHI  (COKpameHHOe Ha3BaHHe Inpenapata — «Vama»
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CRD — 186), rupponusoBanublii nonHakpuiaoamup (— CH, — CH —

— CO — NH,)x (cokpameHHoe HasBaHue «Separan»), HaTpueBas COJb
FUponn3oBaHHOro nosnunakpuaonutpuna (HPAN — CRD — 189).

Ity npenapaThi ObLAM HCHOBITAHBL BO MHOTHX J1aG0OpaTOpHAX H MOJie-
BBIX OMBbITaX. B IIOYBY OHM BHOCHJIHChH B BHJe NOPOIIKAa Ha riyGHHY
6 nrwofimoB (15 cm) ¢ mocielyoUEM TIIATENBHBIM ee NepeMellHBaHHEM .
H B BHJE pacTBopa — myTeM JoxjeBaHus B josax ot 0,025 mo 0,1%
K Becy IMOYBHI.

Pesyabratel pa6or ony6nHKOBaHH B CIEHHANLHOM BEINyCKe XKYp-
Hana «Soil science» 3a 1952 r., Ne6 u B TOM xKe xypHane 3a 1954, 1955,
1957 rr. u 13p.

TIpenBapuTenbHble BBIBOARI CBOJHIKCH K CAEAYIOWEMY: a) KPHIHYMEL
TMOBLICH/IH BOJONPOYHOCTb H IIOPO3HOCThL aFperaToB; YBeNHYH/H YHC/IC
MJIaCTHYHOCTH MOYBHl NPH OJHOBPEMEHHOM CHHIKEHHH ee JHIKOCTH, YTO
criocoGeTByeT obsierdeHHio 06paGoTKU nons; 6) 3HAYHTEJNBHO YBeJHYH-
JlaCb BOJOMPOHHIIAEMOCTb [IOYB H YMEHBUIHAACH HCIApPSIomAas HX CIOo-
cobuocTh; B) «Kpunauymbi»— CRD — 186 u CRD — 189 ne mpenst-
CTBYIOT BCXOXeCTH pacTeHHH, He MOJABASIOT MHKDPOOGHOMOTHYECKOH
JeATeJIbHOCTH IOYBHL H HE YFHETaloT NMOYBEHHYIO (ayHy, BMeCTe C TeM
OHM $IKOOH He MOJBepKeHbk OLICTPOMY pPa3/OKEeHHI0 MHKPOODFraHH3—
MaMH.

B manbhefilieM HCC/eJOBAHHS MO H3YYEHHIO <KPHJIHYMOBY Ha MOYBY
npogoaxanuck B CIIIA, Aurnuu, Benasrun, Uranuu, ®PT, I'IP, Benr-
pun, Pymubinud, [lonbllle # B HEKOTOPHIX JPYTHX CTpPaHax, rie TaKke
CTajii H3rOTOBJATH CBOM Npemapathl KpuauymoB. B PPT, manpumep,
Obln CHHTE3MPOBaH M HCHOBITaH npenapat —«Rohagity —kansnueso-
HaTpHeBasi CMECh COJIM COMOJIHMEpPa MeTaKPUNOBOH KHCJIOTHL U METHJIO-
BOro ee »pHpa — BHOCHUTCS B MOYBY B BHAe mnopoiuka; B I'IP mpeano-
®ed «kpunuym» «Verdickung AN»— Baskuil, pacTBopUMEIi B BOAe
reJib HaTPHEBO-aMMOHHHHOH CONH MONMAKPHUIOBOH KHCAOTHL.

B CCCP wuccnenoBaHusl MO HCNONb30BAaHHIO CTPYKTYDHBEIX KieeB
nposefiensl B Arpojusmueckom wuHctutyte (1. B. Bepumnns,
H. B. Pesyr, I'. JI. Macnenkora u gp.). Cm. ny6auKanuu HHCTHTYTa
3a 1958, 1959, 1960, 1961 rr. B uacrnoctu, I'. JI. MacnenkoBoH mnop.
pykosojactBom M. B. PeByTra BhImO/HeHBl THIATEJNbHbIE SKCIEPHMEHTE
IO BhHISIBJEHHIO B3aHMOJEHCTBHSL rHAPOJH30BAaHHOIO NOJIHAKPHI0AMHJA
¢ kaonuuuTOM. OHa NMPHILIA K BHIBOLY, YTO MHKPOCTPYKTYPa KaOJAMHHUTA
O6YC/IOBANBANACH B OCHOBHOM KOAryJ/SIHHOHHBIM [IPOLECCOM, a IMPOLecC
MaKpOCTPYKTYPOoOoOpa30BaHus MOYBLI IPH B3aHMOAEHCTBUH C HelO NOJH-
MepOB HMeeT B CBOeH OCHOBe BO3HMKHOBEHHE MEXMOJIEeKYJAPHBIX BOJO-
DPOJHEIX CBsizeH.

Hcnosib3oBaHHEM MOJAHMEPOB 1Jisl OCTPYKTYPHBAHHS IO4B CTajH
3aHUMAaTbCs M B DsAfe APDYTHX y4YpekAeHHH: Bo BcecolosHoM HayuHo-
HCC/1E10BaTe/IbCKOM HHCTHTYTe ya06peHnii u arponousoBenenns (BUYA,
B. Y. llratHoB), B naGopatopHu 3po3ud nouyB HHCTHTYTa HOYBOBe-
nenus ¥Y36ekckod CCP (B. B. I'yccak u K. I1. Ilaransic), B ¥Kpann-
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CKOM Hay4yHO-HCCJIENOBAaTEIbCKOM MHCTHUTYTE (GHM3HOJOTHH pacTeHHH
(YHHUHN®P, Baaciok I1. A. u C. A. TopaueHko).

B naGopatopuu GU3MKH M TeXHOJOrMM mouB [loyBeHHOro HHCTH-
tyra AH CCCP (B. H. Qumo, C. A. Moauna, A. I'. Bonpapes) fo 1961 r.
# Ha Kadelpe PU3HKH U MeJIHopal Uy oYB GHOJIOT0-NIOYBEHHOTO (DaKY /b=
-Tera MI'Y (A. H. Moconosa, T. H. Kpacunsuukosa, Ji. X. Talimypa-
30Ba M Jp.) UCMIOJIb30BaHHE OJIUMEPOB Uil HCKYCCTBEHHOTO OCTPYKTY-
PHBAHHA U MeJHOPAIHH MOYB H3y4YaeTcH J1aOOPaTOPHBIMH H II0JEBbIMH
Metogamu ¢ 1956 r.

Jo HacTosimiero BpeMeHH KakK B OlLleHKe 3apyOeXKHbIX YYeHbIX, TaK
n B wuccaeloBaHuaX, nposeleHHbix B CCCP, ner emuHCcTBa MHEHHH
0 3HAYMMOCTH MOJHMEPOB. B HayyHoO#l JHTepaType N0 AaHHOMY BOIpOCY
MOKHO BCTPETHTb CaMbie pa3JIMuHble MHEHHS, XOTS GOJIbIIHHCTBO HCCIIe-
Jopatenell CKJOHSIeTCA K NOJOMKHTENbHOH OHEHKe BJHAHHUS BHICOKO-
MOJIEKYJIADHBIX COEIMHEHHH Ha I[OYBY.

PasHormacus no 1aHHOMY BONPOCY MOHATHBL. Ileso B TOM, 4TO OAHH
H TOT JKe CTPYKTOP [10-pa3HOMY JeHCTBYET B Pa3HbIX [IOUYBEHHHIX H KIH-
MAaTHYECKHX YCJIOBHAX U Ja)Ke Ha pa3Hbie TOPH30HTHI OJHOH M TOH XKe
nouBsl. OrpoMHoe 3HauyeHHe MMeeT [J03a CTPYKTOpa, BHOCHMOIO
B NOYBY, METOJ €r0 BHECEHHsd, pacTeHHH, MOA KOTOPbIMH OH HCIIBITHI-
BaJICA, a TaKXe XHMHUECKHil XapaKTep CaMoro IoJIHMepa.

Bxparie oCBETHM HECKOJBKO METOJAHYECKHX BOIPOCOB, a 3aTeM
CHHTE3HpYEM pe3yabTaThi HCCJAENOBAHMH pa3HYHBIX aBTOPOB Ha I0Y-
Bax CCCP.

M3 paGot, npoBefeHHBIX MOA PYKOBOACTBOM KauHHCKOro, mpexje
BCEro CJEIYyeT, YTO OLEHKY AeHCTBHS MOJHMEpa HYXKHO YUYHTBHIBATh
B CTPOI'OM COOTBETCTBHH CO CBOHCTBAMH IIOYBLI, B KOTOPYIO OH BHECEH.
‘OpHa 4 Ta ¥e J03a [OJHMEpPA MO-PAa3HOMY CKaXKETCA Ha OCTPYKTYpH-
BaHHH TOYB PA3HOTO THMA H JaKe HA Pa3/JMUYHBIX TOPH30HTAX OAHOH
U TOH Ke nouBsl (Tabn. 51 u puc. 84).

Kak cienyer H3 JaHHBIX TaOJMUbl H PUCYHKA, OCTPYKTYPHBAIOIIHH
3¢ipeKT NnoNUMeEpoB, 0cobeHHO c1abo AENCTBYIOMHNX, KaK [TOJHAKPHIIOHH-
Tpun u Verdickung AN, pasubii B 3aBHCHMOCTH OT NOYBEHHOTO Mare-
puana. OcobeHHo pe3kasi pa3Huua HaGmonaercss Asi rophaoHTa Ap
1 A, JePHOBO-NOJ30JUCTOH MOYBBI, KOTOPBIE CHJbHO pPa3HYalOTCA
# MO COCTaBy:

Topuzonmet T'ymyc no Cymma noza. Codepocanue
Topuny KQmuoHos uia

M-IKE. (< 0,001 »mm)
Ap 0—20 1,80 5,45 6,02
As 25—35 0,31 1,55 3,61

HaGnaronaercs ctporasi 3aKOHOMEPHOCTB: YeM r104Ba Gorade ryMycoM
H KOJUIOH#aMH Boofllle, T. €. yeM BBbIlIE ee NOTEHIHANbHAs CNOCOGHOCTD
K OCTPYKTYPHBAHHIO, TEM CHJIbHEe Ha TaKYIO I0UBY JefCTBHE KPHIHYMOB.
Ha ocHoBe Tabuuupl 51 v pucynka 84 MOXKHO OTMeTHT ellie OiHY 00ILyI0
Y O4eHb BaXKHYIO 3aKOHOMEPHOCTb BJHSHUS BCEX MCIIBITAHHBIX KPHJHY-
MOB Iia MPOYHOCTb H BOAOMPOYHOCTh arperaToB. OHM B HECKOJIBKO pa3
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Ta6anuua 51

Boaonpounocrs arperatoB no CaBBHHOBY B 3aBHCHMOCTH OT THna crpykropa. Ppakunu > 0,25 mMm B % K Becy mousbl

THn cTpyxkTopa

JlepHOBO-NIOA30/HCTAA CYTJAMHUCTAN
nousa

CperJiokalllTadopasa coJiodnesaTtas
CYIJIHHHCTasdA 1o4Ba

. Ay, 0—20 cu

Ag, 25—35 cu

Ay, 0—15 ¢cm B, 15—37 cm

arperaTh

eCcTeCT, | HCKYCCT. [CCTCCT.I HCKYCCT. lecTeCT.| HCKYCCT, |eCcTeCT.| HCKyCCT.

IIpumevanse

Kourpons

Tonunakpunonutpun
I'HAPONM30BaHHbI 1

Verdickung AN
Separan

Vama

20,22 0,12 2,42 0,0

43,78 6,86 |[11,94 2,62

47,40 5,88 |37,52 3,20
86,96| 39,13 |[77,13| 39,16

62,62 9,28 |43,34| 21,93

17,14} 0,63 |31,71| 15,77

32,84 10,11 |77,23| 27,73

64,21 23,46 |84,26| 40,43

77,98 40,90 |93,70| 41,86

HckycerBeHHble  arperatsl
roToBHAHCL M3  (dpakuun
<0,25 mm 6es nepemaTHA
NoYyBbl NPH OTHOCHTEJLHOI
BJaxHocTH 70%.

B ananu3 wam ecrectBen-
Hble M HMCKYCCTBEHHBE arpe-
raTel pa3MepoM 5—7 mm.

CTpyKTOpPHI BHECEHLT B XU/~
KoM Buje B jo3e 0,1% k pecy
NoYBLI
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1 — xouTpoNy,; .
KYCcTB¢RHBIE arperarhl; I] — ecrecTpeHyble darperath



CHJIbHee 00€ecIeyusaloT NMPOYHOCTh H BOAONPOYHOCTD Y¥Ke CYLLECTBYIO-
MUX B NMOYBE arperatoB II0 CPaBHEHHIO C HCKYCCTBEHHEIMU arperarami,
CO3[aBaeMb{MU U3 pachbliIeHHOH mouBbi. [IpH TOM ueM Bhillle BOJONPOY-
HOCTb €CTECTBEHHBIX arperaTtoB, TeM CHJIbHEE OHa 3aKpeluisieTcs
«C TOMOLIbI0 moJiuMepoB. Hanpumep, THAPONH30BAHHLIA MOJHAKPHJIO-
HUTPUJI TOBBIIIZET KOJHYECTBO BOAONPOYHLIX arperatoB u3 A, zaep-
HOBO-moA30MHcTOR mouBel ¢ 20,22% jpo> 43,78% — npupaireHue
Ha 23,56%, a Ta e J03a CTPyKTOpa B MOJA30JUCTOM ropusoHte A, yBe-
JIMYUBAET NPOLEHT BOAONPOUHBIX arPeraToB JHilb Ha 9,52% — ¢ 2,42%
Jo 11,94%. Takasa e 3aKOHOMEPHOCTb HaOJIOfaeTcd U B OTHOIUEHHH
JIpyrux crpykropoB. Kak BUIHO U3 Tabmuub 51, MakcuManbHbiA ekt
B CO/IepaHUH BOJONPOUHBIX arperatoB B 060UX HCCIENOBaHHBIX MOYBAX
¥ B 0060MX HMX TOPH30HTaX HAOCTHUTHYT I/ TeX 06pasnoB, KOTOpHIE
H B NPHPOAHOM COCTOSIHUM 00JIa[a1oT JIyulleH [0 CPaBHEHHIO C AP yTUMH
ofpasiHaMi BOJONPOYHOCTDIO.

Buaumo, cymecTByIOUWMH B NMOus€ KOJUIOUIHBIH H APYTOH IPHPOIABI
LEMEHTHPYIOI(UH arperaTthl «KapKacs, B3aUMOJAEHCTBYA C MNOJHAHHO-
HaMH M TOJUKATHOHAMH KPUJIHYMOB, NpHOOpPETaeT BO3PACTAIOILYIO
TIIPOYHOCTb U BOAONPOYHOCTb. B cilyyae ke paspyuieHus 3Toro Heobpa-
THMO CBEPHYTOTO <«KapKaca» KPHJIHYM caM Io cefe B Malbix A03aX
HEe 8 COCTOSIHHM €ro BOCCTAHOBHUTb U OOGECIeuHTb CYMMapHbiH 3(peKT
HEMEHTANUH, BO3MOXKHBIA IIPH CJIOXKEHHUH UEMEHTUPYIOIHUX CHCTEM
nouBbl U crpykrtopa. OTciofia BHBOJ, YTO NpPH BCEX YCIOBHAX, B TOM
YUCJIe U NPH HCIOJb30BAHUU KPUJIHYMOB B CEJIbCKOM XO3SIHCTBE, UMeo-
myiocs arpoHOMHMYECKH HEHHYI0 CTPYKTYPY B IOYBe HYXKHO ITyTEM
pamHoHanbHOH 06paGoOTKM pPa3yMHO COXPaHATb, HGO MIA CO3NAHHA
HOBOH CTPYKTYpHO! MNallHH U3 pPAaCHbIIEHHOH Macchl MOYBbI MOTpeE-
GyeTcs 3HAYMTENbHO GOJIbIIe CUJI U CPEJCTB, YeM IJIsl YJYYIIEHUS yXKe
MMEIOWEHC CTPYKTYPHI.

[1pu u3roTOB/IEHHU HCKYCCTBEHHBIX arperatoB IJsl UCIBITAHUS HX
B J1ab0paTOpHH Ha MEXaHWYECKYIO MPOYHOCTH, BOAONPOUYHOCTD H T. X.
HY2KHO IIPUJEPKHUBATHCS BCETAA OJHON H TOH XK€ MEeTOJHKH 3aTBOPEHHS,
TaK KakK OT Hee He B MeHblLIeHl Mepe, ueM OT HCIbiTyeMOro MoJHMepa,
3aBHCHT KauyecTBO arperatos.

U3 pa6ot Bunenckoro, Bepmununa, KonocoBa U 1pyrux U3BECTHO,
4TO M3 J060T0 MOYBEHHOTO MaTepHala TAXKeJIOro MeXaHHYECKOro
€OCTaBa, KPOMe CHJIBHO H3BECTKOBBIX M 3aco/ieHHbiX MHOpPOJ, Hocie
TIATENBHOTO MEepPeMATHS W IUIOTHOM YNAKOBKH €ro, MOXKHO CO3[aThb
B€CbMa BOJONPOUYHYIO CTPYKTYPY, He mpUberast HU K KAKMM KPHJIHYMaM.
BoJonpoyHOCTh B 3TOM cliyuae o6ycloBJIUBaeTCd o6pasoBaHHEM B arpe-
rare NpeMMYLECTBEHHO HEaKTUBHBIX IOP, 3aloJHsEeMBIX IPH yBJaXK-
HEHUH arperara afgcop6HpoBaHHOM M TOHKOKaNWISPHOM  BOJOH.
Ho ™Mbl yXe oTMeuanau Bbillle, YTO TaKasd CTPYKTypa arpoHOMHUYECKH
HerpuemieMa.

Kpurepuem cremesu JONyCTHMOH YNAaKOBKM arperatoB OPH HX
3aTBOPEHUH JOJIKHA ObiTh UX IIOPO3HOCTb, YIOBJIETBOPHTEJbHbIE pas-
Mepri KoTopoll Kouiebmorcss ot 40 mo 45%, xopowme ot 45 10 50%

288



# oriuuHbie > 50%. Ho moposHocTh H BOJOMPOYHOCTH B H3BECTHOM
Mep€ aHTaroHucTsl (taGn. 52). Kak BuAHO M3 JaHHBIX Ta6aHLUBLl 52,
AJIl KOHTPOJIbHBIX arperatoB M /s BCeX KpHJIHYMOB Ha6JIiOAaeTcs
OllHa H Ta e 3aKOHOMEepHOCTb: MO Mepe YCUJIEHUs NepeMelHBaHHus
ofpasia MouYBbl NpPH 3aTBOPEHHH AarperatoB IOPO3HOCTb HX COKpa-
IaercsA, a BOJONMPOYHOCTb BO3pacraer. B 3ToM ciyuae weliecoo6pasHo
He JIo6MBaThC MAKCUMAaJbHOH BOJOMPOYHOCTH 33 CUeT HEAONMYCTHMOTO
CHUXKEHHUS TOPO3HOCTH arperaros, a OCTAHOBHTBHCH Ha NepeMelIUBaHUK
o6Gpasila Py 3aTBOPEHHH arperartoB B uHTepBade 1—2 mun (1,5 mun).
31ech ke NOMYTHO OTMETUM, YTO CTPYKTOphbl Vama u Separan oGecneun-
BAIOT BBICOKYIO BOJOMPOYHOCTb HCKYCCTBEHHBIX arperatoB NpPH XOpo-
frefi UX NOPO3HOCTH.

Cnefyomui MeTONHYeCKH BaXKHBbIH  BONpOC — lesecooGpasHast
BJQXKHOCTb 3aTBOPEHHS] HCKYCCTBEHHBX arperaToB M3 paclblIeHHOH
Macchl noYBH. K3 yxe ynoMsaHyTbix pabotr BuieHCKOro u Apyrux usbe-
CTHO, 4YTO HaHboJiee ILIOTHOH YNAKOBKH MEXAHHUYECKUX 3JIEMEHTOB
B arperate npd o6paborke U Haubo/blied ero BOJOIPOYHOCTH Jierye
JIOCTHYL TPU BJIAXKHOCTH TOUYBLI, paBHOR OOWIEll ee BJIAroeMKOCTH®.
OnHako, Bo-NepBbIX, arperatsl B 3TOM cjy4ae GYAyT MaJio IOPUCTHIMH,
a BO-BTOPBIX, IIpH TAKOH BJIAXKHOCTH HEBO3MOXKHA paboTta ¢ OpYAUSIMH
o6pabotku B moje. [lpoBels psAj CpaBHUTENBHBIX 3SKCIEPUMEHTOB,
Mbl PEKOMEHJlyeM IIPOM3BOJUTbH 3aTBOPEHHE HCKYCCTBEHHBIX arperartoB
Bcerja Ipu OJHOH U TOH Ke CTENeHH CMOYEHHOCTH IOYBBI, 4 UMEHHO
B untepBasie 70—75% OTHOCUTENBHON €€ BJAXKHOCTH.

Jnsi neficTBMA KPUJIMYMOB HMEET 3HaueHHe W CIoco6 BHECEHHs HX
B TOYBY: BO BCeX Cly4yassXx OCTPYKTypHBaiollee NeHCTBUE KPHUIHYMOB
CKa3bIBAeTCHA CKOPee U CHJIbHEe NIPH BHECEHHH HX B [IOYBY He MOPOILKOM,
a pacTBOPOM, TaK KaK B 3TOM cJyyae JOoCTHraercsl 6oJiee MoJiHOe U 6oee
paBHOMEpHOe B3aMMOJEHCTBHE INOJIHMMepa C MOYBOIO.

KpaTkne HTOrH MCNOJL30BAHHSI MOJHMEPOB JAS HCKYCCTBEHHOTO
ocTpykrypuanusa mous B CCCP. Kak ortmeuasioch Bhile, Psjl HayuHBIX
yupexaeHuii B CCCP 3anumaercss npoGiemoll HCKYCCTBEHHOTO OCTPYK-
TYPUBaHHA IOYB C NOMOUIbI0 NosnuMepoB. K Hacrosimemy BpeMeHH
HAKOMHJICA 3HAYUTENBHBIN 3KCIIePHMEHTAJbHbl MarepHal IO OlEHKe
NOJUMEpOB (TO Ke KPUIMYMOB, CTPYKTOPOB) KaK OTeYeCTBEHHOIo, TaK
K 3apy6eXHOro NpOM3BOACTBA B O3HaueHHBIX LeasX. Bousbuias yactbh
MAaTepUagoB OTHOCUTCA K 30HAM TaeXKHOH (IIOA30JIHCTOH), KAlTaHOBOH
H cepo3eMaM. IJTO €CTeCTBEHHO, TaK KaK HMEHHO B 3THX 30HaxX IOYBHI
XapaKTepH3YIOTCS He BIOJIHE YIOBJETBOPUTEJBHOH NMPHPOINHOH CTPYyK-
TYpoH H M3laBHa NMpPUBJIEKAIOT BHUMaHHe HEOOXOAHMOCTbIO HCKYCCTBEH-
HOTO HX OCTPYKTypuBauusi. [lo cHX mNop Takas Ieib JOCTHranach
06paboTKOfi, U3BECTKOBAHHEM KHCJBbIX MOYB, TMICOBAHHEM COJIOHIOB,
NpHMeHEeHHeM OPTraHHYeCKHX U MUHepaNbHbIX yIOOpeHHH, TpaBocesi-
HueM: IlouBbl uepHO3eMHble, CTPYKTYpHBIE OT NPUPOALI, MEHbIlE MpPH-

* Tlon oﬁmei’l BJATOEMKOCThIO NOHHUMaercss MakKCHMaJlbHoe KOJIH4eCTBO BOJLI,

KOTOpO€ Nousa BOCOPHHHMAET B AAHHBIX YCJHOBHAX W YACpKHBAeT B cebe npu
HAaJHYHH CBOOGOAHOTO OTTOKA I'PaBHTAILHOHHOH BOJHI.

19 3axaa.Me 637 289
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Ta6auuna 52

Bausinve HHTEHCHBHOCTH NepeMeuIHBAHHS M NMEPEMSTHS Ha BOAONPOUHOCTb M NOPO3HOCThL HCKYCCTBEHHO NOAyUEHHBIX ArperaToB
NpH 3aKpenenHd HX MOJHMepaMH
(anaaus eodonpourocmu no Awdpuarosy, paciem eodonpounocmu 8 % no Kouunckomy; depHo80-nodsorucmas nowéa

Ap0 (0—20 cm)

Be3 mepeMeltvBanBs

Canaboe mepeMellBBa-

CpesiHece mepeMelUHpa-

CusbHOE IepeMelHpBa-

IlepemsiTie B Teueknne

*une 0,5 mun HHe | Mun HHe 2 Mun 3 mun
CtpykTop

BOAOTIpOY- | IMOPO3- BOJOMPOU- | [OPO3- BOJIONpOU- | ITOpO3- BOZONpPOY- | 110PO3~ BOJIONpPOU- | MHOPO3-
HOCTH BOCTHL HOCThb HOCThH HOCTh HOCThL HOCTh HOCTh HOCTb HOCTH
Kourpons (Gea 15,0 48,92 70,1 48,58 95,0 44,54 95,0 45,18 97,9 36,06

CTPyKTOpa) .
TlonHaKPUIOHUTPH I 76,2 49,42 85,6 46,84 94,7 43,58 98,5 39,14 99,5 37,83

THAPOJKU3HPOBAHHBII
Verdickung AN 89,0 50,18 89,1 50,33 95,7 46,50 98,7 42,70 99,9 37,76
Separan 95,9 55,80 99,2 53,16 100 49,20 100 47,07 100 36,40
v
Vama 95,4 52,10 95,9 51,44 97,8 45,62 99,9 41,29 99,8 36,74
Il

pUMeuaHnHe, VICKycCTBeHHBle arperaTsl TOTOBHJAUCh u3 dpaknun < 0. 25 mm, Pasmep arperatos 5—7 mu, CrpysTopb BHCCEHB B pac-

TBOpe B A03e 0,1% K Becy mousbl, I1OpO3NOCTb eCTeCTBEHHHIX arperatow Ap—41,79%. 3a 100% BOJIOIPOUHOCTH MPHHNUMAETCH BORONPOUHQCTE af-
peraToB, KOTOpble KAMH/ASPHO HACHIUEHUBIMY He PACIAfAIOTCH TIOA Bodoft 3a 10 mun,



BJIEKaJIH BHUMaHHe 3eMJellesblieB ¢ 3Tod cropoHul. H B nannoe Bpems
B pasbupaeMoil Hamu npobnemMe YEPHO3eMbl He SABJIAIOTCS OOBEKTaMU
‘nepBoOYEpeIHOrO BHUMAHHS, HO B MOJ30He I0XKHBIX YePHO3eMOB, Ha CTa-
ponamiKax O HHX He cJelyeT 3abbBarh XOoTs Obl B ueJadaX GOpbObI
C 3aCyXofl M C BeTPOBOH 3po3Hel MNOYB.

PasHbIMH HccaIeloBaTeNsIMH TIOJYYEHBl MaTepualbl, XapaKTepuU3ylo-
IHe BIAMSIHHE NOJIMMEPOB He TOJNBKO Ha CTPYKTYpY NOUYB, HO U Ha JApY-
rHe ee CBOHCTBA, KaK 06beMHbIH BecC, TOPO3HOCTb, BOJAOIMPOHHIIAEMOCTD,
BJIaXKHOCTb U 1p. B HaHHO! pabote Mbl He HMEEM BO3MOMKHOCTH BXOJHTb
B paccCMOTpeHHe BCeX 3THX CBOHMCTB, a OTPAaHHYHUMCH B OCHOBHOM JIHMILb
npuMepaMH CTPYKTypHoro ee cocrasa. K stomy moGyXpaer u TecHas
CB#A3b BCeX (U3UUYECKUX CBOHCTB MOYBH C CTPYKTYDHBIM €€ COCTOSIHUEM:
€CJIH C TOMOIIbIO NOJMMEpPOB YJYYINAeTCs CTPYKTypa MOUBH, TO 3ITO
Heu3GeXKHO TOBJEYeT 3a COGOHl M3MEHEHHE B TOJIOKHTENbHYIO CTOPOHY
JpyTUX CBOHCTB H pEXHMOB IIOYBHI.

B ceopHON Tabsuie 53 MNpPUBOAMM pe3yJabTaThl HCCJELOBaHHH,
BBINOJIHEHHBIX Pa3HBIMH aBTOpaMH Ha JEPHOBO-IOJ30JMCTHIX NOYBAX.

- Kak cnenyer u3 jgamueix Tabuum 51 W 53, Bce UCMbITAHHLIE MOJH-
Mepbl 3HAYHTEJbHO MOBBICHJAH COJEpXKaHHe BOJONPOYHBIX arperaTos:
B IIOYBAaxX, INIPH 3TOM, €CTECTBEHHO, C MNOBHILIEHHEM AO3H KPHJIHYMa
NOBBILIAETCH H CTeNeHb OCTPYKTYPEHHOCTH MoYBH. EC/IM orpanHyHTLCS"
CoflepKaHHEM B TIOYBe BOJONPOYHBIX arperatoB, MpeBBILIAIONIHM
50—60% ot obuiero Beca moyBbl, TO NOTPEGHOE KOJMHYECTBO KPUJIHYMa:
Asst 310i1 1eau Bepasutcst B cpenHeM 0,1% K Becy noussl.

MeHblle CTPYKTYpPHBIX KieeB TpeOyeTcss JJifl arperHpoBaHHs
IIOYB, JIETKHX MO MeXaHH4eCKOMY COCTaBY, HO 3aTO H CPOK HX AeHCTBHS
Ha JIETKUX NoYBax 3HauuTeNbHO Kopoue. Tak, o JaHHBIM aMepHKaH-
CKUX TNOYBOBENOB, Nno HccaenoBanusM H. A. Kauunckoro, B. M. Hlrar-
nosa, H. H. [llep6akosoii, B. B. I'yccaka, octpykrypuBatoniee AeficTBYe:
NOJIMMEPOB Ha CYIVIMHHETBIX H TJIMHHCTBIX IOYBaX COXpaHseTcs
ot 3 1o b Jiet, Torla Kak, no MarepHajiam I1. A. Buacioka u C. A. Top-
JIHMEHKO, Ha CynecyaHbIX M IlecyaHHX NModBax Ilosiecbsl OHO OrpaHHuH-
BaeTcsl OJHUM BEreTallMOHHbIM CE30HOM.

3HauHTebHBIE Pe3yJbTaThl 0 OCTPYKTYPHBAHUIO KOMILIEKCa MOYB:
KallTaHOBOKM 30HbI, BKJIOYAsl COJIOHIbI, ObWIM AOCTHLHYTH B ONBITaX
"A. W. Mocososoit B Bostrorpazckoit obaactu u B onmirax C. A. Top-
JIueHKo B XepcoHCKOH o6nactd ¥Ykpauno. Ha pucynke 85 mokasana
YacTh 3THX PaboT, OTHOCSIIMXCA K INOJA30HE CBeTVIOKAIUTAHOBHIX IMOYB..

Kak BHIHO Ha pHCyHKe, B KOHTPOJIbHOM O0Opasue MNoAaBJIsIomast
Mmacca Bcex arperatoB Oblia mnpefictabneHa ¢paxuueii < 0,25 mum
(puc. 85, ). BHeceHue CTPYKTOPOB B eCTECTBEHHbIE arperartbl MOYBH
B 103e 0,1% K ee Becy Bo Bcex C/Iyyasix CONPOBOKAANOCH ITOBBILIIEHHEM
ux BojonpouHoctd. OcoGeHHbifl 3pekT oT™medeH Aas Separam. Arpe-
rathl, 3akpelvieHHbIe 3THM IIpenaparoM, IOBBLICHJIH CBOIO BOJOMpPOY-
HOoCTb Jo 656—80%.

3HauuTeNIbHO Cylafee OCTpYKTypHBaomee NeHCTBHE MOJUMEPOB
MPOSIBHJIOCH NPH arperMpoBaHUM pacnbuieHHOH NMoyBbl. B 3toM cayuae

19* 29k
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Ta6aunma 53

BausiBBe pasaBuBHIX MOJMMEPOB Ha oGpasoBaBue BOAONPOUYBOE MaKPOCTPYKTYpbl nousn (0,25 mar), %

(memod yuema eodonpounsix azpezamos to Cassurosy)

¢

Jo3a KpuniuyMma K Becy cyxo#t mousel, %

ABTOp 3KCHEpH-

1 MeTtoa BHece-
ouna Kpnauym Hus o lo,001]0,01 |0,025| 0,05 ] 0,1 | 0,25 veura
JlepHoBo-N0A30HC- KanbuneBag comp Bu- | [Topoikom — — — — | 38,8 | 62,4 | 70,2 I1. B. Bepun-
Tas CyrJaHHHCTad. HUJaleTaTa # MaJenHoso#t | PacTBopoMm — — — — | 48,7 | 66,0 | 74,2 | HunH, 1959
Jlenunrpaackas o6, kucaoTel Vama (CHIA)
TunpomusoBannblil noau- | [opoiukom —~ | — | ~ | — |33,8]| 45,6 | 68,4
akpusoxutpun CCCP Pactsopom — | — | — | — [33,0]53,2]| 72,6
ﬂepﬂoso-nouso.nu- [Monnakpunoamup-~ SMyHLCHeﬁ 41 — — 50 | 50 — 50 B. U, lltar-
cras taxenocyrmuuu- |[TAA (CCCP) [opowkom - - | - 43 —_ — |Hoe, H. H. Hlep-
ctas. MockoBckast 06.1. GakoBa, 1963
ConoanuMep MeTakpuJo- | IMymbcuedt 41 | — | — | — |53 — 48

BOH KHCJIOTH C METaKpH-
aamupoM COIT-8 (CCCP)

HepuoBo-noa3onu- IMonnakpunoamun-IIAA | Smynscueit | 9,5 |28,7(45,6| — | 63,0 | —
cras cynecuaBas. JKu-|(CCCP)
TOMBpcKas 061

Cononumep MeTakpumno- | Dmymscuest | 9,5 125,0|51,0| — | 60,3} —
BOH 'KHCJIOTBHl C METaKpH-
namugom COIT-8 (CCCP)

I1. A. Baaciok,
C. A. Topauesn-
Ko, 1962



HH OJMH H3 NOJIMMEPOB HE NOAHSAJ BOJONPOYHOCTb arperaTtoB JO YAO-
BJIETBOPHUTENLHOIO YPOBHA.

[o cuse arperupoBaHHsl HCNOJDb30OBaHHBIE IpenapaThl MOXHO pac-
NMOJIOXHTb B PSI: THAPOJNH30BaHHBI mnonuHakpuionutpuia (CCCP),
Verdickung AN (T'IIP), Separan (CILIA) *.

3HauuTeAbHBIE HCCENOBAHHS IO HCKYCCTBEHHOMY OCTPYKTYpPHBa-
HHIO CePO3€MOB BHINIOJHHIK B Jabopatopuu 3po3uu nods [lousennoro
uncturyTa ¥Y30ekckoit CCP B. B. Iyccak u K. Il. Ilarausc. Kak
H3BECTHO, Cepo3eMbl 00JIafAI0T OTIHYHOH MHKPOCTPYKTYPOH NpH ciaGo
BbIpaXK€HHOH MAaKpOCTPYKType MouBbl. B opolllaeMoM Ke 3eMJelesHH
H 0COGEHHO NPH KYJIbTYPe XJOMIaTHHKA GOMBLIYIO POJIb HIPAET H MaKpo-
cTpyKTypa. B cayuyae nijoxofi ee BHIPaXEHHOCTH IOYBA OKa3blBaeT
BBICOKOE compoTHBJIeHHe npu mnaxore. [Ipw nonuBax oHa obnapaer
HEJOCTATOUHOH BOJOMPOHUIAEMOCTHIO H BJIaroeMKOCTBIO, a MOCHE IIOJHU-
BOB 3allJILIBA€T KOPKOH, YCKOPAMIleH HempoH3BOAHTEJNLHOE HCnapeHHe
BOJBI K3 MOYBH W NpensiTCTBYyIoUieH BcxopaM pacreHui. s GopbOwt
€ KOpPKOH TpeOyroTcst 4acThle KYJbTHBALHH IIOJEH, YTO OCTOXKHSET
H YIOpOXaeT MPOH3BOACTBO XJONKa. [LJIs OCTPYKTYyPHUBaHUS CepO3eMOB
OOBIYHO B XJIONMKOBHIE CEBOOGOPOTH BBOAAT Ha HECKOJIBKO JIET JIIOIEPHY.
OnHako 3TOT METoJ OCTPYKTYPUBAHHA CEpPO3EMOB — 3aTSAXKHOH:  OH
AJHTCA OKOJIO TpeX JIeT, OSTOMY H3BICKAHHE HCKYCCTBEHHBIX METOLOB
OCTPYKTYPHBaHHSl NOYB MNOJ XJIONMYaTHHK B CEPO3EMHOM 30He mpHoGpe-
TaeT 0co00 BaXKHOe 3HAUEHHE.

B. b. I'yccak u K. Il. [larausc pemonHunu gnst 3Tof HeH wece-
JIOBaHHUs! B J1aGOPATOPHH M B MOJIEBBIX YCIOBHAX. I/l HCKYCCTBEHHOTO
OCTPYKTYPHBAHHSI CEPO3€MOB HMH HCIIBITaH PAJ NOJHMEDPOB 3apy0lex-
HOTO H 0TeYeCTBEHHOTO mpou3BoicTBa. Hanbonee sdeKTHBHBIM H3 HUX,
110 3asIBJIEHHIO aBTOPOB, OKasaJics nonuMep K-4 — noJHakpHAOHHTPHII,
THAPOJH30BaHHbI 1o crmoco6y HHetHTyTa XuMHH AKajeMHMH Hayk
Y36ekckoit CCP (tabm. 54).

Ta6anna 54
Buixon Bogonpounsix arperatos (> 0,25 mar)
B NoJeBbix onbitax 1960—1962 rr., %

(ceposem munuunoil cyeaunucmolll Ha aécce;
cmpykmop 8Hocuacs 8 caoli no4ssi 0—8 cm)

1960 r. 1961 r. 1962 r,
Tny6 s - -
e | xourpons, | KA 150K/2a | rpoms, | K4 150 K2/28 | rpon, E S
JaeTo neto l oceHs Becua BecHa I oceHb BecHa BecHa
0—5 17 28 25 18 43 15 4 30
5—20 8 10 12 3 6 5 1 3
20—40 9 11 8 4 5 4 1 2

* TIpu oueMKe NpenaparoB CA€lyeT yuuThiBath, 4rto Separan m Verdickung
AN cunTe3npOBaNNCh CNeNHaNbHO KA OCTPYKTYPHBAHHS TTOYB, TOTAA KAK FHAPOJIH-
30BaUMBIH-NOJHAKPHIOHHTPHJ NIOJIYYEH HAMH H3 ChIPbSl TeKCTHIbHOH I POMBIILIEH-
Hoctu CCCP.
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Kak BuAHO M3 JaHHBIX Tabmauisl 54, npu gose K-4 150 ke/ea Ha ciolt
TOYBH TOJMIMMHON 8 cM colepiKaHHe BOJONPOYHBIX MaKpoarperaroB
(> 0,25 mm) Hu B ofHOoM ciayuyae He Jocturao 50% K Becy NOYBHI,
HO N0 CPaBHEHHIO C KOHTPOJbHOH [eJAHKOH B OTHeNbHBIE IOAbl, OCO-
OeHHO BecHOl, OHO Bo3pacrano Ha 11—25—-26%. Droro okasamoch
JIOCTAaTOYHO, YTOGH pe3KO CHH3WTb KOPKYeMOCTb H HCHapSAILyI0 CHO-
co6HOCTb cepo3eMa NP OJHOBPEMEHHOM NOBBIIIEHHH €r0 IOPO3HOCTH
¥ BOJOTPOHHIIAEMOCTH. BciefcTBHE TaKHX H3MeHeHUI B HECKOJbKO
Pa3 COKpAaTHJIOCh KOJUYECTBO HEOOXOAWMBIX KYJbTHBAIMH MOYBH
34 BereTallHOHHBIA MepHOJA, YJYUINHJCS ee BOLHBIH pexuMm, CHHU3HIACh
9POAUPYEMOCTb TAXOTHOI'O CJOS NPU NMOJAMBAX, NOBHCUICH KOS(pHIIHEHT
TIOJIE3HOTO JAeHCTBHS MUHepaJbHHX yJOOpeHHH, a B KOHeUHOM cuere
TIOBBICHJICSL H ypoxKali XJIOYaTHUKA.

Bausiide noJaMMepoB npH OCTPYKTYPHBAaHHH MOYB Ha ypoxaii
CeNbCKOX03HCTBEHHBX KYJAbTYP. B IOYBeHHOH H arpoHoMHYecKoR
NPAaKTHKE MOXKHO HafTH MO 3TOMY BOMNPOCY Cample pa3HOpeuuBLIe
YTBEpPXKIAEHUS, HAUHHAS OT NPU3HAHHA BHICOKOrO LEHCTBHS NOJHUMEPOB
Ha ypoxal pacrenuit (HanpuMep, ['yccak, [laransc, 1963) go nonnoro
OTPHIIAHMA WJA TpU3HAHHA CJa6Oro INOJOXKUTENbHOro  AefiCTBHSA
nonuMepoB Ha ypoxkait pacrenuit (lon Kupkxam, P. E. @ununc u ap.,
1959). 210 Brmosne o6bscHumo. [lonumepbl NMpuUMEHSIOTCS B NEPBYIO
ouepegb LS OCTPYKTYPUBAHHSl TOYB U YJNYUHIEHHS (U3HYECKUX HX
CBOUCTB. $IcHO, 4TO eciu nouBa OT nMpHUpojs oblafaeT Xopoliel ecre-
CTBEHHOH BOJONPOYHON CTPYKTYpPOW, KaK, Hanpumep, OGbIKHOBEHHBIE
MM TYYHHE YepHo3eMb!, ¥ OJArONpUSITHBLIMU AJSl pacTeHull (usuye-
CKUMHU CBOHCTBaMM, TO, BO-IIEPBHIX, He BO3HHKaeT HeoGXOJHMOCTH
TaKylo MOYBY OCTPYKTYPHBATbH H, BO-BTOPbIX, HEKOTOpOE elle faJjbHeli-
ilee NOBBLIIEHHE BOJONPOYHOCTH arperatoB B ITOM Clydae He JacT
arpoHOMHUYecKoro 3¢xpeKTa HIH OH O6YJeT OYeHb C/labbIM.

Hao6opoT, ocTpyKTypuBaH#e C NOMOLIbI0 OJUMEPOB NOYB OT MpH-
poiibl GecCTPYKTYPHHIX MJM cJ1a60 CTPYKTYPHBIX B KOpDHE HU3MEHHT
B TIOJIOKHTENbHYIO CTOPOHY BCe HX (u3HUecKHe CBOHCTBA, KaK IOPO3-
HOCTb, BOZONPOHHIIZEMOCTD, BIAr0@MKOCTb, MOGHIBHOCTL BOAHI B NTOYBE,
HCHApSIOUYI0 ee CHOCOGHOCTb, a TaKke (uU3UUecKHe PekKUMBI — BOJ-
Hbift, BO3AYMIHEH, TensoBoli. Ho dusrueckye pexkuMsl B IOYBE HE CYLle-
CTBYIOT U30/1HpoBaHHO. C HUMH TeCHO CBfI3aHBI XHMHUUYECKHe, (PU3UKO-
XUMHYecKHe H GHOJOrHYecKHe pPEXHMEBI, a 3HAUUT, M MNOYBEHHOE
naogopogue. B 3ToM cayuae npu MCKYCCTBEHHOM OCTPYKTYpUBaHHH Gec-
CTPYKTYPHBIX NOYB, KaK CJAEACTBHE, HOJ/IKHO NMOBHIIATHCH UX IJIOOPO-
JYe, a 3HaUMT, H ypoxXa# Ha HUX CEJIbCKOXO3SMCTBEHHBIX pacTeHHH.
Takasi 3aKOHOMEPHOCTb NOJATBEpKIEHA ONBITAMHU.

Tak, Annucou (CILIA, 1956) B pesynbTaTe JAUTEILHOTO HCHBLITAHUS
kpunuymoB Vama u HPAN Ha cojoHIax, o6Jajaroimix oT NPUPOJbl
OTPHIATEABHbIMH (PU3HYECKUMH CBOHCTBAMH, MPHIIEN K 3aKJIOUEHHUIO,
410 3(pheKT OT NpUMEHEHHs] KPUJIHYMOB Ha YpOXKae pacTeHHH, NpH
TIPOYHX PABHBIX YCJIOBHSIX, CKA3HIBAJCS TeM CHJbHee, UeM Gojee 3J0CT-
HbIM GBI HCXOIHBIA coJoHel. Ha coJIOHIax ¢ cofepxanueM MOIJIOLIEH-
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Horo Harpusi 29, 40 u 47% oT eMKoCcTH NOIVIOUIEHHS! TOYBBI YpOXKAaH
ClafiKoH KyKypy3bl Ha ¢oHe BHEeCEHHBIX KPHJIHMYMOB COOTBETCTBEHHO
pospactaad Ha 75, 200 u 260%.

B CCCP psizom OnbITOB NOKa3aHO pe3Koe yBeNHUYEHHE YpOXkKaeB NpH
BHeCEHHH B nouBy nojumepoB. Ha onbiTHoM nose HHcTuTyra KopmoB
npu craHuuu JlyroBas MocKOBCKoOil 06acTH C JAepHOBO-TNOA30JUCTOR
CYTIMHHCTOR TNOYBOH BHeceHHe JurHocysnbhoHata amMoHHs (AKI)
H JurHocynpporara Kaabuus (AK7) B nose 0,2% K Becy NMoOuBH [0 ra1y-
6unbl 0—20 cu npuBesio K npuGaBKe ypoxasi B rof BHeceHHs: (1959) —
no tpaBocmecH B 15% npu o6meM yKoce ceHa Ha KoHTpose 75 ylea
(C. A." Monuua, A. I'. Donpapes). Ilnomanb OMNBITHEIX JEJISHOK
8 X 8 x?, NOBTOPHOCTb B ONBITE IIecTepHasi, NPHGABKA B ypoxkae
JAOCTOBepHasi.

Ha onwitHomM mnose DBapoibuHo MocKoBcKoit 061acTH TIPOBefEHb
YeThipeXJIeTHHE ONbITH HA AEPHOBO-TIOA30JHUCTHIX THMKENIOCY IJIAHHACTHIX
nouBax BcecolO3HBIM HMHCTHTYTOM yhOGpeHHH H arponOYBOBeJEHHS.
B pasnAyHEIX KOMOGHHALHUSIX OMBITOB NOJ Pas3Hble KYJAbTYPhl HCIBITAHbL:
nonuakpunoamun (ITAA) W comoauMep MeTAKPHJIOBOH  KHCJOTHE
¢ merakpunamugom (COII-8). IloBropHocTs B OnmITaX 4YeTBepHas.
Asropn onuita (B. M. IlltatHoB n H. H. lllep6akoBa) otMevaroT mpH-
6aBKy B ypoxkae B roj BHeceHHs! nojumepoB (1960) Ha pa3HbiX KyJabTy-
pax, o CpPaBHEHWIO C KOHTPOJLHBIMH Jensinkamu, Aas I[IAA ot 10
Ho 67% u mas COII-8 or Il go 16%,

B 1960 r. na onuTHHIX yyacTKax Kadeipbl GU3HKH H METHOpAIHH
nous MI'Y B Bosrorpancko#t o6nactu Takxke mosyueHsl ONpeneseHHble
pe3yabTaTsl IPH BHECEHHH NOJHMEPOB B CBETJIOKALITAHOBYIO COJIOHLE-
BATYIO TSXKEMOCYTAHHUCTYI0O TouBY (Taba. 55).

Ta6auma 55

Ypoxail zenenoli Macchl KyKypysbl
(naowade onvimusix Oesanok 15 M2, nosmopuocms 6 onsune mpoinas,
A. H. Mocoaosa, T. H. Kpacuaronukosa)

Ypoxkail senenoit
Jlosa cTpykTOopa | Beicora pactennil MacChl
BapuaHTH ONHTOB B % K Becy IIOMBH | B ¢M 1Dy Haualje
Ha cJjoit 20 cu 1 BeTEHHS
Kefea %
Konrpoas 0 60—80 5490 100
Jluraocyasonar NHf 0,1 100—120 5 800 106
Jlurdocyaspouar Cat+ 0,1 140—150 9090 166
Kontpoab 0 60—80 5 600 100
Jlurnocyabpounar NH,*+ 0,2 160 11 880 212
Jluruocyabgponar Catt 0,2 120 7 080 128
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YBenuuenue foswl crpykropa AK7 Bmmots mo 1% K Becy MouBsk
CONpPOBOXKAANOCH HapacTalomuM 3pdeKToM B pasBHUTHU pacCTEHHI,
torfa Kak ctpyktop AKI yxe npu nose 0,5% K BeCy NouBHI NOAABJSI
BCXOAB!l ¥ pasBUTHe pacTeHUii WAH TyOua HUX NOAHOCTHIO.

Kak oTMeyanoce BbilLie, BBICOKHH 3(¢eKkT IO OCTPYKTYpPHBAHHIO
THIHYHBIX NOJHBHBIX CEPO3eMOB U IO NOBHILIEHHIO YPOKANHOCTH XJOMN-
yaTHHKA IPH BHeceHud B TouBy noiumepa K-4 B ¥Ys6ekckoit CCP
oTMeyeH B oneitax [lousenHoro uHcTuTyTa pecnybauku (B. B. 'yccak
u K. I1. ITarausc). ITpu HopMe noaumepa 150 xe/ea «peficTByomero
Hayana» npuGaBKa ypoxkasl B IoJie cocTaBiasiia 4—> y/ea npu ypoxasx
Ha KoHTpose > 30 y/ea. ABTOpBI ONbITA CYUTAIOT, YTO NPUGABKU B ypo-
#ae 110 Mepe OCTPYKTYpHBaHU#A NOYBH nosuMepoM K-4 HOCST HAacTONBbKO
3aKOHOMEpHBIA XapaKrep, YT0 UX MOXHO BbIpa3UTb yPaBHEHUEM perpec-
cHy: NpuUOABKH B ypoxae XJIONKA ChIpIa INOCTOSIHHLI HA KaXKAYIO efi-
HUIY OCTPYKTYPEHHOCTH IIOYBHI.

Kasanoch 6bi, U3 mpuBefeHHBIX NPUMEPOB MOXKHO CAeJNaTb BBIBOJ,
YTO NMOBHILIEHHE YPOXKaeB Ha cab0 OCTPYKTYPEHHBIX NOYBaxX NpH BHe-
CeHHH B HHUX MOJHMEPOB CONPSIKEHO C NOBbILLEHHEM CTPYKTYPHOCTH
ITHX IOYB H C YJydileHueM B HUX ¢u3HueckuX cBoiicTB. ORHAKO BOIIpOC
3TOT HYXKJAeTCH B JajbhelillieM aHanu3e. [leso B TOM, YTO BCe HCIBITAH-
Hbie TOJIHMepbl CofiepkaT B cebe W MUTaTeNbHbIE BEecTBa, HeOGXOAHU-
Mble pacTeHHsIM, H Npexje Bcero a3oT. B onmitax IlltaTtHoBa u llep6a-
KOBOH nopbillienue ypoxkasi o1 BHecenuss [IAA u COII-8 Ha6moganoch.
JHIIb B NEpPBHI IOl UX BHECEHUs, XOTS OCTPYKTypuBammee jAeficTBUe
IOJIHMEPOB Ha NOYBY COXPAHSJIOCh ¥ B NOCJAEAYIOmMHE roibl. ABTOPbLE
IPUXOJAT K 3aKJIOYEHHIO, YTO B JAHHOM CJIydyae MOJHUMEPH NOBHILIAIN
ypoXail pacTeHHil 3a cueT yJydlieHHS] a30THOTO HX NHUTAHHUA.

IT. A. Bnaciok u C. A. I'opAHeHKO TaKxke CUHTAIOT, YTO B UX OMbITAX
IOBHIILIEHHE YPOXKAaeB CeNbCKOXO3SIHCTBEHHbIX KYJAbTYp 3aBHCEJO
He TOJIbKO OT OCTPYKTYPUBAHHS NOYB NOJHMEPAMH, HO U OT BJIHAHHUS
UX Kak JJIMTeNIbHO AEHCTBYIOMUX a30THHIX yAo6peHuir. Kpome ToOrO,
BHECEHHbIE B MOYBY NOJHMEpPHl NOBBINAMH NOABHKHOCTD KaJuii- ¥ ¢oc-
copcoiepxKamuX MUHEPaJbHBIX COeXHHEHHN B MOYBE U TeM CNOCOGCTBO-
Baly YJAYYIUEHHIO NUTATeJIbHOTO HX peXHMa,

B onwbiTax, npoBefeHHbIX Ha Kadexpe duUSHKH U Menuopaiun MIY,
Ha AEPHOBO-NOASQJHCTHIX H CBET/JIOKAIITAHOBBIX COJIOHIIEBATHIX MOYBAX
c pHecenueM B HUX AKI u AK7 (cM. Bbillie) NOBbILIEHHE YPOKAeB TPas.
H 3€JIEHOH MacChl KYKYPY3sl B NIepBbIfl TOfi BHECEHHS CTPYKTOPOB 3aBH-
ceJio, MO-BHAMMOMY, Takxe OoJiblie OT JeHCTBHS HX KaK a30THCTHIX
yEoGpeHu#i, a He Kak cTpyktrypooGpasoBartenel. TakoH BbIBOK clefyer
u3 ¢akTa caaGoro yJayullieHdss CTPYKTYpbl NouB oT BHeceHuss AKI
u AK7 B mo3ax 0,1—0,2% x Becy nousbl, a TaKXKe H3 pPe3KOro MafeHus
(moutd RO Hyas) npubaBKY B ypoxKasX pacTeHHli Ha BTOpPOH roj Aeft-
CTBHSl 3THX CTPYKTOpOB. ,

B npoTtHBoBec Tpem otMeueHHbIM onbitaM B. b. I'yccak u K. I1. Ilora-
HfIC ZOKAa3blBAlOT, YTO HA TUMUYHBIX IOJHBHEIX Cepo3emMax ¥Y36eKHCTaHa
NOBBILLIEHHE YPOXKAEB XJONKA-ChIpLa NIPH BHECEHUH B NOYBY NOJHMEDOB.
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¥ 0cobeHHO cTpyKTOpa K-4 onpepensnoch HCK/IOUHTENBHO GJAronpHsT-
HBIM_BJHAHHEM HX HAa CTDYKTYPY NOUB H (H3HUYECKHH HX DEXHM.

OueBHEHO, 4YTO BONPOC O NPHPOZE B3aUMOAEHCTBUS Pa3NHYHEIX
MOJIHMepOB C IOYBAMH H O BJIMAHHM HX Ha ypokai pacTeHHi HyX-
Jaercs B HanbHeAeM HCCIeROBAHHH.

O panTeanbHOCTH JelCTBHS  BLICOKOMOJEKYASIPHHIX  COEMMHEHMI
Ha CTPYKTYpY NO4B H ypoxai pacrenuii. [lodumMepsl, 0 KOTOPbLIX I'OBO-
PUJIOCH B NMPERBIAYUIHX pasfejax HACTOAIIeH [J1aBbl, KAK THLPOJIH30-
BAHHbII NOJNWAKPHJIOHHTPHJA, THAPOJH30BAHHHEN NOJMAKPHJIOAMHA
u gp. (CCCP), a Tem Gonee umnoptunie, Kak Vama, HPAN, Separan
(CILIA) m gmp., noka BecbMa HKopord. [T03TOMy, eCTeCTBEHHO, BO3HHKAET
BONPOC O AJIMTEAIbHOCTH HMX AEHCTBUA: UeM AJauredbHee Oyxer Ha6.io-
JaThCsl MOJIOKHUTENbHOE BJAMSHHE NOJHMEpa Ha NOYBY H ypomxall pacre-
‘HUHA, TeM 3KOHOMHUECKH OH cTaHeT 6ojiee peHTA6E/bHBIM.

HMeromuecss [0 HACTOSAMIEro BpeMeHH ONBITHBIE MaTepHaJbl TOBOPST
0 TOM, YTO Jyuse o6pa3ibl Kpuanymos ¢pupmsl Monsanto Chemical C°
‘COXPAaHAIOT CBoe AeficTBHe OKoJo D ner. [pyrue crpykropsl, kKak AKl,
AK7, npakTuuecKH yTpauHBAIOT CBOE IIeMEHTHpYIoliee AefCTBHE yepes
1—2 roja. PaspyiieHHe arperatop, 3aKpelmJieHHHX MNOJHMepaMH,
‘BO BPeMEHH NPOHCXOAHT B OCHOBHOM BCJEACTBHE ABYX NPHUHH: a) Mexa-
HHUYECKOE paspylieHHe HMX IpH o6paboTKax nouysu d 6) 6HOJOTHUECKOE
pa3pyllieHHe arperaTtoB MHKPOOpTraHH3MaMu.

ITo sTum BompocaM B JHTepaType HMeeTcs OUeHb MAaJjo CBEJEeHHI.
Mbl oCTaBH/IH ONBITH AJS BBISICHEHHS 3THX BompocoB. B tabauue 56
TpUBEXEeHbl AAHHBIE JJIs XApPAKTEPUCTHKH BOCIHPOM3BOAUMOCTH IlEMEH-
"THP yIOLEeH CHJIH CTPYKTOPOB B C/ly4ae IOBTOPHOTO pa3pyuIeHHs H 3aTBO-
peHus arperatoB. M3 Tabauiel sIBCTBYeT, YTO Pas3/IMYHBE CTPYKTODHI
B pasHOH creneHd 0G6JaJaloT COXPAHHOCTBIO CBOeH IEMEHTHP yIomeH
cunbl. Haubojiee cToliKUM oOKasajcss Separan, HauMeHee CTOHKHMM
ruapoau3oBanHbit nonauakpunsonutpun u Verdickung AN. Ilemen-
THpYIOIWAsg CcHJIa JefCTBHA 3THX JABYX NOCJAEIHHX CTPYKTOPOB
TIOMIHOCTBIO YTpayMBaeTcs Nocje yeTBepToro 3aTsopeHusd. CHIBHO CKa-
3BIBAIOTCS B KAHHOM CJyuae ¥ cBoiicTsa nousbl. Tak, Separan CTofiko
COXpaHAeT IEeMEHTHPYVIOIMYIO CIOCOGHOCTb AJSI AEpHOBO-IOL30J/IHCTOM
IIOYBBI: CHMKEHHE [eMEHTHpYIoWell crnocoGHOCTH MOC/E YeTBepTOro
arperupoBanus pasHsercs auub 3—4 % .Ho 310t XXe npenapar Ha cBer-
JIOKAIITAHOBO NOUBe MOCJe YeTBepPTOrO 3aTBOPEHHS arperaroB IOUTH
DNOJIHOCTBIO YTPATHI LEMEHTHPYIOMYIO CNOCOGHOCTh, CHH3HB ee C 92
zo 31% npu routpose B 23%.

B amepukanckux pa6orax (/1. P. Hunbcena, Jlon Kupkxama
n P. E. Oumunca, 1959) ormeuaercs, yTo Ha noyBax mrata Afosa
noJHasg yTpara MLEeMeHTHpYWIero AeficTBUS KPUJIHYMOB, BHECEHHBIX
B KoJuuecTBe | m Ha akp, Ha CTPYKTYpy nouB HabjiofaeTcd K -
TOMY-IIIECTOMY TOAY MOCJe MX BHECEHHS.

Jnst BbIsICHEHHS BJIMAHHS KPUJAUYMOB Ha pa3sBHTHE MHUKDOOPraHH3-
MOB B NOYBE ¥ BJHSAHMS MOCJEHHX HA JJIUTENbHOCTb AEHCTBHS KPHIHY-
MOB, Ha Kadenpe pH3MKM U Menuopanuy nous MIY 6uuld mocraB/eHbl
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Ta6amuna 56

TMoTeps BONONPOUHOCTH MCKYCCTBEHHLIMH arperaTamMu NMpH MOBTOPHOM
paspyIIeHHd ¥ arperHpoBaHHH
(anaaus no Anwdpuanosy, pactem eodonpourocmu 8 % no Kawunckomy)

IlouBst
Crpyxrop B AN APAOIAIG" | onan congue
0220 & | g

Bea cTpyKkTOopa (KOHTPOJIb) — 73,3 23

" ToJHaKpHIOHHTPHI 1 86,2 73
ruapoausobannni (CCCP) 2 74,8 34
. 3 74,0 25
4 74,7 22

Verdickung AN (T'IP) 1 89,0 92
2 75,3 51

3 73,0 32

4 72,7 31

Separan (CIIIA) 1 100 84
2 99,8 70

3 98,2 51

4 96,6 32

Vama (CIIA) 1 99,9 —
2 95,9 —

3 93,4 —

4 84,2 —

IMIpeMeuaune, HckyccTseHHble arperaThl TOTOBHJMCH H3 (pakiuud < 0,25 mm
¢ nepeMeliHBaHMeM B TedeHHe 1,5 Mus NpH OTHOCHTENBLHOHN BaamuocTH 70%. Pasmep arpera-
ToB 5—7 Mam, CTPYKTOpH BHeceHbl B pacrtsope B p03e 0,1% K secy noyssl.

crnenuabHue ONHTH *. MchbITHBaNOCh BAMSHHE CTPYKTOPOB: JIMTHO-
cynbponara ammonusi (AK1), nurrocynsponarta Kansuus (AK7) u rug-
POJIM30BAHHOIO NOJHAKPHJIOHHTPHIA Ha DPAa3BHUTHE YHCTHIX KYJbTYp:
Azotobacter chroococcum, Pseudomonas fluerescens,Bacillus mycoides
¥ Ha ofillee MHKpPOHAceNeHHEe MNOYBH.

3akjanbBasioch JBa BapHaHTA OMNbITAa: a) KOJHYECTBEHHBIH YUer
MHKPOOPTraHU3MOB; 6) BbIsIBIeHHEe KaueCTBEHHOrO BJIHFHHA CTPYKTOpA
Ha MHKPOOPTaHU3MBI.

* Hcoonuurtenu onnitos — I'. B, [llakaenna (1956) u T. H. Kpacunbuukosa
(1961), xoHcyabrauT — 0. A. Xyddkosa.
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Hccnenyemas noua npH onTHManbHol Baaxuoctd (70% oT obumieit
rJIaTOeMKOCTH) NoMeniaiiach Ha 6 JHe# A/ «OXHBJIeHHA» B TePMOCTAT
npu ¢, pasuoit 25° C. B «oxKuBNeHHYyIO» NOYBY B 3alaHHOH JO3€ BHO-
CHJICSI CTPYKTOP M ¢uKcHpoBanoch Bpema. HUepes 4, 15, 30 gHelt nocae

Puc. 86. Passutue rerepoTpobumnx OaxTepuit Ha cpege MITA npu nocese
IIOYBEHHOH «0OATYIIKH» H3 rop. Aj; CBETJOKAITAHOBOH COROHUEBATOR NOYBH
¢ po6asienyeM crpyktopa AKT:

1 — ropn3ont Aj, xoutpoab; 2 — AK-7, posa k mouee 0,25%; 38 — AK-7, posa
k nouyse 1%; 4 — AK-7, posa k mouse 2%

BHECEHHs KAXAOTro CTPYKTOpa H3 NOYBEl TOTOBHMJAch GOJTYLIKA
H3 pacuera | 2 nouss Ha 100 s BOABI, NPefBapHTEABHO NPOCTEPHIIH3O-
BaHHOH. BoaTyika BrHceBalach Ha pasHbe cpeipi: MIIA, SwbH u cpeny
Yaneka. [lociie nByXAHEBHOTO BBIAEPKHBAHHA KDPHCTANJIH3AaTOPOB
B Tepmocrate npH 25—30° C npoH3BoAMJICS yUeT KOJOHHHA MHKpoopra-
HH3MOB.
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OrMeyeHo, YTO NpH BHeceHHH cTpyKropa AK7 u3 GoaTyLIKH, OpH-
 TOTOBJIEHHOW HAa NOYBEHHOM MaTephane Ay W B, cBeTOKallTaHOBOMH
TIOYBHI, KOJHYECTBO rerepoTpodHbix GakTepuii uepe3 4 cyTok OblIO
TIpUMEPHO Takoe e, Kak M Ha Koutpose. Ilpu noceBax wepes 15
u 30 AHeH KOJMYEeCTBO MHKPOOPTaHH3MOB Pe3KO MNOBHILAJOCH, JOCTH-
ras MakCHMyMa NpH Jo3aX cTpykKropa B 1 u 2% K Becy NOYBH
{puc. 86, 1, 2, 3, 4).

[Mo-pupumomy, AK7 B MalblX KOHLUEHTpauMax sBasercss Gaaro-
TIPUSITHON Ccpelnof AJis rerepoTpodHHX OaKTepuii.

Heckoabko uHasi 3aKOHOMEPHOCTb OTMEYeHA AJsA NOoYBeHHOH 60J1-
TYLIKH C BHECEHHeM THAPOJIM30BAHHOTO NOJHAKPHJIOHHTPHJA. B xaH-
HOM CJydYae Ha MepBHIX 3ITanax onuTa (Yepes 4 jHA Noc/ae BHECEHHA
CTpyKTOpa) AJs BapHaHTOB onbTa ¢ A1 M BjoTMeuasoch onpeje/neHHoe
yrHeTeHHe MHKpPO(JIOpbl €O CHHMIKEHHEM MHKDOOPraHHM3MOB B 2 pasa
u Gonee. Ha 15 cyTKH onmbiTa HacTynaer BhIpaBHHBaHHE C KOHTPOJIEM,
a B JaJbHeillieM NpH HaJHYHH CTPYKTOpA HaGMOJAETCS CTUMYJALMA
6HOJIOTHYECKHX MPOIIECCOB.

Crumyaupyomee JefiCTBHE MaJblX [03, HCOHITAHHBIX B JAHHOM
OnBITe, CTPYKTOPOB HA pPa3BHTHE MHKPOOPTaHU3MOB MOATBEPKIAETCSH
H BO BTOPOM KaueCTBEHHOM onbiTe Mo Metony Pepuaumia. Ha mosepx-
HOCTh IJIACTHHKH M3 arapa C Npou3BeJEHHBIMH Ha Hee 3aceBaMu NOYBEeH-
Ho#l GONTYIIKH U3 KOHTPOJIA H CO CTPYKTOPAMH Da3HO#l KOHIIEHTpalluH
CTAaBHJIHCh aMIOMHHHEBHE LHJHHIDHKHM C BHEIIHHM JHaMeTpoM 8 M,
BHYTpeHHHM — 6 mm, BbicoTOR 10 MM. BHYTPb IMAHHAPHKOB BHOCHJIOCH
1o 4 KanJM pacTBopa CTPYKTOPOB pa3sHOH KOHueHTpauuu. [locne uets-
pexxHeBHOH HHKybamHu oTMeueHO GypHOe pa3sBHTHE MHKPOOPraHH3MOB
no nepudepHH IHMJIMHADHKOB NMpH KOHUEHTPalHH CTpykTOopoB Ho 1%
K Becy nouBHl (puc. 87, 1, 2, 3,). OueBHAHO, U B JAHHOM Cly4ae CTPYK-
TOPBI CTaldH NHTATEeJbHON cpefodl AJA MHKPOODPraHH3MOB. '

Jlosbl nurHocynnonara amMonusas > 0,5%, a aursocyanpoHaTa
Kanbiusg > 1% K Becy caxaposbl BHI3BIBAIOT CHIbHOE TOKCHUECKOE
aefcTBHE Ha passutdHe Azotobacter chroococcum (cM. puc. 88).

BnusnMe KDHJAMYMOB Ha pa3BHTHe MHKPOOPTraHH3MOB B AEPHOBO-
nioA3onkcTofl nouse usyvany I1. A. Baaciok u C . A. Topauenko (1963).
B rtabaune 57 NPUBOZHM YacTb HX HCCAENOBAHUM.

Kak cnenyer u3 fannbiX Tabnune 58, kpuauym I[TAA crumynanpyer
pasBHTHE MHKDOOPTaHM3MOB Ha o6eux cpejax, 6yAyuH BHeCeH B MOUBY
B Manof gose (0,1%), u nomaBnser paseutHe Mx (o KpaifiHell Mepe
B Havya/lbHOH CTaiuH AeHCTBHA) NpH BHICOKUX fo3ax — 0,5 1 1% . Haobo-
por COIl-8 pe3ko mnOBbIIAET MHKPOGUOJNOTHUECKYIO JAEATENIbHOCTD
B NOYBE NpH BHICOKHX €ro J03aX W clab0 cKa3biBaeTcs Ha HeHl npu
no3e 0,1% k Becy mouBh.

Crumynupylomee BAHAHHE NOJHMEPOB HA Pa3BHTHE MHKPOOPTaHH3-
MOB B MOYBe OTMeYand B cBoHX pabotax Boumep C. u Xemu ®. B.
(1953, 1954), JI. H. A6pocumoBa (1960) u psix xpyrux Mccaenopatene.
CaM (raKT NOBLILIEHH S MHKPOGHOIOTHUECKOH aKTHBHOCTH MOYBHI 32 CUET
BHECEHHs B Hee NOJUMEpPOB — siBJeHHE NOJIOKHTENIbHOE, TAK KaK 5TO
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Ta6aunma 57

Bausiine TAA u COII-8 Ha passuTHe GakTepHii B nouse
(8 moicauax na 1 2 nouse)*

Msico-nenToHHb arap ’ T'110K030-elTOHUBIA arap
BapHaHT ONbiTA :

6,VI _ 14,VI _‘ 6,VI 14,V1
Kourposas 1 950 7 100 3 450 11 900
MAA—1% 900 700 2 450 1650
TMAA—0,5% 1 600 4900 2 850 8900
MAA—0,1% 4850 25 700 7 800 22 900
COIl-8—19% 12 400 54 100 3200 13 350
COI1-8—0,5% 5900 13 800 3 350 10 150
COI-8—0,1% 2 300 6 900 3550 8100

* J[03Bl MOJIHMepPOB yKa3aHel B % K Becy MO4YBbLI,

COOTBETCTBY€ET NMOBBILIEHHUIO IofopoAus nmoussl. OfHaKo NMpHpojia jefi-
CTBHsl TOJNUMEPOB B JaHHOM Clyudae JgBoskas. OCTpYKTypHBas NOYBY,
OHH YJYYIIAIOT Bce (PU3HUeCKHe ee CBOHCTBA, BOJHBLIA, BO3[YIIHbLIE
H TelJIoBOH peXHMBI NOYBE,, UTO B CBOIO ouepexb IOBHIIAET MHUKpO-
6uoJiorivueckylo AedtelbHocTb B Hell. Ho 3T1a AedTelbHOCTb NOBHI-
aercs ¥ 3a CYer Toro, YTo KPHJAHYMb, 6YAYyYH OpTaHO-MHHepaabHbIMH
coeqHHEHHsAMH, OOTaTHIM{ Aa30TOM, CTAHOBSTCH WCTOUHHKOM NHIH,
KH3HeAeATENbHOCTH MHKPOOPraHH3MOB, BCJEICTBHE Yero IoJiUMepht
GoJlee Uy MeHee GHICTPO pacNajaloTcs U OCTPYKTYPHBAIOHIAA HX POJb
B NouUBe Mpexpaniaercs.

ITogBoxast UTOT HCIBITAHHIO KPUNHYMOB B IeNSX OCTPYKTYpUBAHHSA
IOYB, OTMEYaeM:

1. Joka3zaHo, 4TO, HCHOJAbL3ysl Ppa3JHYHbE KOHZUIIHOHMD YIOOHS
BEIECTBA, MOMKHO OHICTPO (B HECKOJIbKO jJHell) OCTPYKTYPHUTb MOYBY,.
CO371aB B Heli BOJOIPOYHbIE, TOPUCThIE arperatsl U COOGUIUB efi phiXJoe,
6aaronpusTHOe AJdS MeXxaHuueckofi o6paGoTKH CTpoeHHE.

2. JlyumuMH AJ15 5TOH e/d NpeNapaTaMy U3 UCIHITAHHBIX ABJSAIOTCS
kpunuyMmsl pupmel Monsanto Chemical C° — Separan u Vama, cunre-
3HPOBaHHbIE CHENHaNbHO A MelHopauud nouB. HauMenbluas posa
HX, obecneyyBaromas nepexoji claboCTPYKTYpHOH NMOYBH! B CTPYKTYp-
Hyto, paBHa 0,05% k Becy mouBwl, uau 1,2 m/ea npyu rnyGuHe MEIHOPH-
pyeMoro naxotHoro ciaos 20 ex. Aast cnos 8 10 cu 312 fo3a 6yaer BABoe
MeHbIIie.

3. HenocraTouno H3y4YeHHBIM oCTaeTcss BONPOC O JATHTEIbHOCTH
JHeHCTBHS KOHJHIIMOHUPYIOmMHUX BeUecTB, YTPAauUBAIOMHUX CBOIO LEMEH-
THPYIOILYIO CHJY B IIpollecce MeXaHHYecKoro # OHOJIOTHUeCKOTo pas-
pylUleHHs arperaTos.

4. OCHOBHBIM NpPENATCTBHEM K HCNOJb30BAHUIO KPUNHYMOB I/
MeJHopallid NMOYB B HACTOsllee BpeMs sSIBAsETCS HX JOPOTOBH3HA.
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Puc. 87. Paspurtue rereporpodusix

GaxTepuit Ha cpefle MITA npu noce-

Be H3 HOYBEHHOH «GOJTYWIKA» TOP.

A, cBeTJOKAMITAHOBOH COJOHIEBA~

TOH TOYBbI: HAa KOHTpOJE H ¢ A0~

GapJienHeM cTpykTopoB. Meroa Tpy-
60ox Peauanma:

1 — Aj -+ nonuakpHJIOHHTPHJ B J03€
x noyee 1%; 2 — Aj--aurnocynndonar
Ca** B poze k moyge 1%; 3 — Aj-Jur-

Hocyabbonat NHi B nose K nouse 1%.

Puc. 88. Paspurue Azotobacter chroococcum:
1 — Ha KOHTPOZe, 2 — Ha cpefie DmGn4-anrHOcyAbponaT Ca** B yo3e 1% K Eecy mOYBH



Ha zoporoBusHy KpHJHYMOB, KaK Ha NPENATCTBHE K MX HIMPOKQMY
ucnons3oannio B CIIIA, ykashlBaloT ¥ aMepUKaHCKHe NOYBOBebI
(1. P. Hunbcon, Horn Kupkxam, P. E. ®uaunc, 1959).

3akaHuMBaeM paccCMOTpeHMe [aHHOrO Bonpoca (GOPMYIUPOBKOR
TpeGOBaHUN K XapaKTepy CTPYKTOPOB, KOTOpBIE XKeJIaTeJIbHO CHHTE3H-
poBaTh:

a) CTPYKTOPHI, HJIM NOYBEHHbE KJeH, ~JOJIKHBI CHOCOGCTBOBATDH
CO3JAHHIO CTPYKTYpHl MOPHCTOH, YyIpyroNpoYyHoH M BOXONPOUHOH;

6) CTpYKTOpEl He HROJKHH ObITb HHEDTHOH NPHMECHIO K IIOYBe
H anaMd AJsd GHOJOTHYECKOTO €€ HaceJIeHHus;

B) OHM JOJI¥KHBI GLITh THAPOGUJBHH H YMEPEHHO HA6YXaeMH (He CBH-
e, yeM yaGyXaeMoCTb MOYBEIL, KOTOpas IOABEpraeTcs OCTPYKTypuBa-
HHUI0), HO TIOC/]E KOaryJifiluy MM AeHaTypHPOBaHUA — He PaCTBOPUMb
B BOZE;

r) KOJDKHBI COAEpKAaTb 3allaC MUTATeNbHBIX BEIECTB, KOTOpHIE NpH
NOCTENEHHOM pacnaje LeMeHTHpYIue# Maccel GYAyT YCBaHBATHCH
pacTeHUAMH;

X) npouecc GHOJNOrHYECKOTO pacliajia «KJeeB» AOMKeH ObiTb IJH-
“TeJIbHbIM (HE MeHee OXHOM poTauuu ceBooGopoTa), HHAYe OCTPYKTYpH-
Baas poJb <KJjes» OyAeT HEeoNpaBRAHHO KpaTKOBpeMeHHOH;

e) Haubosee NpaBUJbHBIM ObIIO OBl U3BICKHBATbL NYTH HCKYCCTBEH-
HOTO TPHUTOTOBJIEHUS TYMYCOMOJKOOGHBIX BEHIECTB THIA TI'YMHHOBOTO
H YJBbMHHOBOTO KOMILIEKCOB;

) ¢CTPYKTOP» ROJNKeH ObITh AellieB H HACTOJLKO «aKTHBEH», YTOGH
3(xpeKT OCTPYKTYPHBAHHSA MOUBHI AOCTHTAJICA NPH MAajlOM €ro KoJude-
.cTBe, He cBoie 0,5—1 m/zq, uHaue ucnonn3oBaHue ero 6yAeT orpaHH-
YEHHBIM.

OrMeueHHBble NMPENSITCTBUS K HCNOJAb30OBAHUIO KOHAHMIIHOHHPYIOMHX
BemecTB B Ce/bCKOM X03AACTBe B HAcTOAIee BPeMs He JOJIKHEI CHAMATD
3TOT BOMpOC C janbHeinelt npopaborkd. Hanportus, Hano ycTpanuts
5TH NpensTCTBHA.

Has aroro tpebyerca ray6xe H3ydyaTb BONPOC O KOHAMIMOHHPYIO-
HHX BeHeCTBAX B Pa3JIHYHBIX 30HAX W Ha pa3jHYHBIX THNAX NouB. Bean
OHH MOTYT GHITh HCIO/IL30BaHbI HE TOJBKO LIl OCTPYKTYpHBAHHUSA MOYB,
HO M 1/ JPYTHX HYXZ CeJbCKOrO M BCero HapOJRHOro Xo03aiCTBa,
HailpuMep, AJis 3aKpelyieHusl ChiMydY#X NecKoB, AJs GOpbOH ¢ MBLIH-
MOCTBIC Ha a’poipoMax, AJsf 3aKpenieHds: JHA U OTKOCOB KPYNHBLIX
KdHAMOB H JIp.

B paspelierdu 3TOr0 BONpOCa HEOGXORUMO OGBEAMHHUTH YCHUJHA
NOYBOBEJOB, AarpoHOMOB, GHOJIOTOB, XHMHKOB, TexHoJoroB. HyxeH
OTNBITHHIA 3aBOJ M ONBITHAf J1aGOPATOPHs IO CHHTE3HPOBAHHIO BBHICOKO-
MOJIEKYJIAPHBIX COSAHHEHHH CHENHaabHO A1 HYX] CEJIbCKOTO X03sd-
CTBa, MO CHHTE3UPOBAHHUIO INpenapaToB, HOCTYNMHBIX SKOHOMMYECKH
¥ C BHICOKOR cuaoit fAeficteuss Ha nouBy. IToJumepsl d comnosuMepb!
JOJ/DKHB BOATH B arpOHOMHYEeCKYIO NPAKTHKY AJA ILeJed MeaxopanuH
NOYB, NOBHILEHUS WX IJIOAOPORUA H YpOKaeB BCeX CEJIbCKOX03il-
CTBEHHBIX KYJBTYP.
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METORB!I ONPEAEJIEHHST H OHKEHKH ATPEFATHOCTH IOYB.
NMOTEHUHAJIbBHAS CTIOCOBHOCTDb MOYBB!I K OCTPYKTYPHBAHH 1O

B HacrtosleM pasjene H3jaraeM Jdilb NPHHIMIL METOJAOB ydera
H OHEeHKH arperatHocTH mo4YB *.

B rnase Tperbeil Mbl yxKe OTMEYasH, YTO O NOTEHHHAJLHOH CHocob-
HOCTH K OCTPYKTYPHUBAHHIO IIOYB CYIJIMHHCTHIX H IVIHHHCTBIX MOXKHO
CYAHTh Ha OCHOBE MNapaJJ/e/bHO NPOBEIEHHHX AHAJIH30B — MEXaHH-
YECKOTO M MHKpoarperarHoro. JI1s 3Toii ejH NPeiJIoKeHs pacueTHue
dopmyan KauuHckoro, ®arenepa, JlemmepmaHa, Besepa u Poageca,
Coxonosckoro, A. @. BanonuHod.

A. ©. TionuH AN OUEHKH INOTEHLHAJbHOH CHOCOGHOCTH IOYB
K OCTPYKTYPHBAHHIO NPENJIOXKHI METON «IPOOHOH NEeNnTH3auWH KOJJIOH-
JOB».

HcxoaHolt KoHuennued B ero AadbHeHIUHX JIOFHYECKHX IOCTpoe-
HHAX, SKCIEPHMEHTaX M TpeylaraeMoil MeTOJHKe sBJsieTcs AeJeHHe
«4acTHH» NOYBH HA TpH rpynne: < 1 mx; 1—10 mx v > 10 ux. Ilepsan
¢pakuus, no MueHuio A. ®. Tionuna, npeacraB/ieHa rejsiMH OTpHIa-
TEIbHO 3apsXKEHHBIX KOJIIOHIOB, KOTOPhIE BCeH CBOeH Maccofl MOTyT
yYaCTBOBaTh B (PUIWKO-XUMHUECKHX peakuusax. Bropas ¢paxuus
(1—10 mx) — MexaHHUeCKHE 3JI€MEeHThbl, MOKDPHITHIE KOJJIOHAAJbLHBIMH
«LIyOKaMHy, OCEJAIOMHMH Ha MHHepaJbHOM KapKace M COCTOSUUMH
U3 NOJYTOPHBIX OKHCJIOB, KDEMHEBOH KHCJIOTH 1 OpTaHHYeCKHX BellecTB.
Jta BTOPas (paKuusi — «IJIEHKH — TeJH», HJIH INepBHYHBIE MHKPO-
arperaThi, B CBOIO OuYepelb M0 COCTaBY M CBOHCTBAM JeJHTCA Ha JABe
TPYNNbl B 3aBUCHMOCTH OT MHKPO3OHb! B IOUBE, I'/le OHH (POPMUPYIOTCH.
B MeXKOpHeBHIX NPOCTPaHCTBaX, N0 TIONHHY, Tde HET CKOMJIeHHS PH30-
cepHLIX MHKPOOPTaHH3MOB, a CYHIECTBYIOT APYTHe (PHU3HOJOTHUECKHE
TPyIbl MHKPOOPTaHH3MOB, BTOPHYHBIE YAaCTHYKH OTHOCATCA K NepBoOil
rpynne. JIJ1g HHX XapakTepHO NMOHHMXEHHOEe KOIHYeCTBO HeCHAHKaTHHIX
HONYTOPHHIX OKHCJIOB H OpraHudeckuXx BemecTs. Opranndeckue KHC/AOTHE
CKOaryJIHpOBaHbl B 3TOM CJlyYae NPEMMYIIECTBEHHO KaruoHamu Ca*+
H Mgt+,

Ecan o6pa3oBanue TakMX BTOPHYHBIX YaCTHH MPOHCXOAMT B KOPHe-
o0UTaeMOM CJioe MOYBH!, nuileT TiojiHH, BOMH3H KOPHel B 30He 3HAUYH-
TeNbHOIO CTYUIEHHs!, THe YCHIeHHO PasBHBAIOTCS PHaoc(hepHbe MHKDS#
OPTaHH3MH, TO TAKHe BTOPHYHbIE YaCTHIH B OTHOCATCS KO BTOPO#l rpynme.
Ilns HUX XapaKTepHO NPHUCYTCTBHE MHOBHILUEHHHIX KOJHYECTB HECHJH-
KaTHHIX T0JYTOPHBIX OKHCJOB, OPTAHHYECKHX BelleCTB 0COG0H NpHPOAH!
(TMTHHHA, TeMMHUEIIONO03b!, K1€TYaTKH, OPFaHUYeCKHX KHCIOT Oypoi
OKDACKH) H BHTEKaloulas OTClofla CIOCOGHOCTH JIETKO arperupoBaThCs
B BOJONPOUYHBIE KOMOUKH 10 0,25 mu 3a cueT caMocaumaHusa Oe3 3aMer-

. * TexuMka BHINIOJTHEHHS METOROB HM3Jo0KeHa B pyxkosojcree A. @. Baznwouu-
Hod u 3. A. Kopuarumoil. «MeroAn uccaefgoBauus (usHyeckux cBOHCTB HMOYB
u rpyutoB», M., 1961.
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HOTO y4yacTHsi cBOGOJHBIX KOJJIOHJIOB, CKOATYJHPOBAHHBLIX KAaTHOHAMH
Ca*+ u Mg*+. 9tn mukpoarperats 6oratel N, P, K u apyrumu nura-
TeIbHLIMH 3J1eMEeHTaMH. ‘

ArperuposaHue NbIeBaTHIX YacTHL, B KOMOYKH KpynHee 0,25 mm
B NpPHCYTCTBUHM YacTHm | rpynnsl uJeT TONbKO 3a CUET KOAryJsiHH
TaKHX 4acTHL, a B NIPUCYTCTBHY YacTuy, 1l rpynnsl eme u 3a cuer ciuna-
uus dactuy II rpynner (Tioaun, 1958). .

Orciona 66n1biuasi BOAONPOYHOCTD IPHKOPHEBHIX» arperaTos, 6oJib-
IIee Cojiep:KaHie B HUX NHTATEIbHBIX BEIeCTB, a 3HAYHT, H Gosiee BhiCO-
Kasi arpoHOMHYeCKas HX HEHHOCTb.

Tperpsi ¢paxuusi «yactum» mo TionuHy, AuaMeTp KOTOpHIX Gosee
10 Mx npeicTaBieHa, N0 €0 MHEHHIO, 31eMEHTAPHBIMH YaCTHIAMH MHHe-
pajnoB, KOTOpble MIPaloT B CTPYKTypooOpa30BaHHM MACCHBHYIO DPOJb.
DTO «roJiple» YacTHIB, JHUIIEHHblE KOJNJIOHAHHIX IJICHOK.

Jns BHjeNeHUs BbIIGOTMEUEHHHIX TpeX (ppakuuil MHKpoarperatos
H MeXaHHYEeCKHX 3/eMEHTOB MNOYBH, OOYCJOBJHMBAIOUIMX KayecTBO ee
cTpykTyphl, A. ®. TionHHBIM NpejJIOXKeHa CleuHaJbHass METOMHKA.

Ko0oHAHO-XHMHUECKMH M MHKPOCKOMHYEeCKHH Merojx 1A Kaue-
CTBEHHOfl OmeHKH arperatoB mnouBbl npemtoxunun M. H. AnTtunos-
Kaparaes, B. B. Keanepman u JI. B. Xan. B 310M MeToJle mouBeHHbie
arperaTel nocsefoBaTeJbHO 00pabaThiBaloTcss pacTBOpaMH C Hapacraio-
el peakTUBHON cHJIOH: BOjoH, cmechio Na,C,0, u NaOH, pactsopom
Tamma u, HaxoHell, runo6pomuroM Hatpus. [Tocne xaxnol o6paboTKu
HCCJISAyI0TCA BellleCTBa, Mepellefiliie B PacTBOP, & MHKPOCKOMHYECKH
y4YuThIBae€TCA XapaKTep H3MeHeHHH, mnpouclieNIMX B arperare.
B pesyabTaTe, M0 MHEHHIO aBTOPOB, BLHIABAAIOTCA CJAeAylOmHe $Ha3sbi
arperHpoBaHUs MOYBHL:

1) npununanue Koa0MAaNbHEIX MHHEPANbHBIX YacTHL APYT K APyTy,
HO-BHAKMOMY, 3a CYeT OCTATOYHBLIX CHJ BajJeHTHOCTeH uau cui BaH-nep-
Baasbca;

2) ynpouyHeHHe NePBHYHBLIX «IPOATrPEraToB» B Pe3y/bTaTe CK/eHBa-
HHS HX THApaTaMH IMOJYTODHBIX OKHCJOB, CHJHKareJsaMH, HHOTAA
NPOCTHIMH COJISIMH, FyMHHOM. HauGosee yCcTORUMBLIME M arpOMHYECKH
HEHHBIMH SBJISIIOTCA arperathl, CKpPEeIVIeHHble MOCHEIHHM IIEMEHTOM;
0COGEHHO NMPOYHEIMH SABJSIOTCSA CBA3SH B TOM CJydae, KOTJa MOJEKYJIbt
TYMYCOBBIX BEIIECTB INOJISIPHO COPGHPOBaHHI Ha BHYTPEHHHX MOBEpX-
HOCTAX IVIMHHBIX MHHEPaJOB MOHTMOPHJIJIOHHTOBOH TIpYINH; BTOpOe
MECTO 3aHHMAIOT CBSI3H, B KOTOPHIX KJICIOLEE OpPTaHHYECKOe BellecTBO
aJicopOUPOBAaHO HA NOBEPXHOCTH MHHEpaJbHBIX 4acTHH 4epe3 MOHOIeH-
Hble TPyNmBl THAPAaTOB OKHCeH Kesle3a, ajlOMHHHS H OTYacCTH INpH
HOMONIH OOMeHHHIX LIEJIOUHO-3eMeNIbHRX KaTHOHOB (1948, 1959).

B orMeueHHOH TeOpHH CTPYKTypooOpas3oBaHHS TPeX aBTOPOB He
YUYHUTHIBAaeTCS NPOHeCC KOoaryJasiuH KOJJIOHJOB.

Ham npexcraBasiercs 310 Ge3ocHoBaTenibHbIM. PasHouMeHHas
3apsAlKa KOMJIOHIOB HJH KOJNJIOMAOB H HOHOB JIHCCOIMHPOBABIIHX
3JIEKTPOJIMTOB, KaK U TEIJIOBOe JABHKEHHE KOJJIOMJANbHLIX 4YacTHIL
B pacgBOpE,— HCXOJHBIA MOMEHT CO/HXKeHHsS MeXaHHYECKHX 3/1eMeHTOB
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M NEePBHYHBIX MUKpoarperatoB. JIulllb mocie TaKOTro cOMuMKEHHS BCTY-
nair B jaekcrBue cuin Bax-pep-Baansca u Apyrue npouecch, ycuau-
BalOLIe€ BOJONPOYHOCTb arperaToB.

Ora MeTofMKa moCaeloBaTeNbHOH 00pabOTKu arperaToB MNOYBH
peaKkTHBaMu C HapacTaoulell cu/jofi uX JefiCTBHfl M NOCJeNyouue aHa-
JAu3bl JAl0T 711 NO3HaHus NPUPOIbl CTPYKTYpooOpazopaHus HeHHBIE
MaTepuanbi. Ho eaBa nu MOXHO mosararb, 4TO IPH 3TOM BCKPHIBAaeTCSs
IpoHece CTPYKTypooOpa3oBaHusl B NOPsJKE INOCAENOBATENBHOCTH €ro
BO3HUKHOBeHus. KOHeuHo, B arperatax, TeM 6ofee mocsie mpocyiuuBa-
HHS TOYBbI, UMEET MEeCTO CTapeHue KOJJIOHJOB, SIBJIEHHE rucTepesuca.
B uyacTHOCTM, 1O TeOpuH TPeX aBTOPOB, caMasi AaKTHBHas 4YacTb KOJ-
JIOUJIOB -— OpPraHuYecKue BelllecTBA KakK Obl 3aMBIKAIOT IPOHECC arpe-
ratoo6pa3oBaHusi, TOrJa KakK uX JeHCTBHE JOJNXKHO OHTb NEpBO-
OuepeHbIM.

He sripucoBriBaeTcs B 3TOH TeOPHH TaKIKe MeCTO U cTelneHb GHOJO-
rHYECKHX TPOLECCOB B arperupoBaHuH MOYB.

Meronpt anamusa Tionuna, AHTunosa-KaparaeBa u Apyrux asTo-
POB, YIOMAHYTHIX BBIIE, KACAIOTCS NMPUPOJL! BOSHUKHOBEHH A arperaTos
U JAal0T MaTepuald K INO3HAHMIO HX CBOHCTB, HO 3TH METOJbI CJIOXKHBI
MO CBOEMY BLINOJHEHHIO; OHH HE MOryT OBITh IPUMEHEHH B MacCOBHIX
aHaju3ax NPH usydeHuu nouys. Huxe onumem psaj Gonee JOCTYMHBIX
METOJIOB, KOTOpBIE IIMPOKO BOILIM B NPAKTHKY MOYBEHHEIX HCCIEN0-
BaHui.

Merox «cyxoro» arperaTHoro anaau3sa. MsgaBHa B nousoBefeHHu
I/l XapaKTePUCTUKH CTPYKTYPH! IOYB MCHOJNB3YETCS CHTOBOH METOJ.
Cpennsis mpo6a MOYBH B BO3AYIIHO-CYXOM COCTOSIHHHM TNPOCEHBAeTCs
yepes KOJIOHKY CHT ¢ orBepctusiMu B 10, 7, 5, 3, 1, 0,5, 0,25 um. dpak-
IMM arperaToB, OCTaBlI{ecs Ha KaKAOM CHTe, YUUTHIBAIOTCA KOJuYe-
CTBEHHO H BBHYMCJAIOTCS B NPOHEHTAX K HCXOAHOH HaBecke Ha BO3-
AVIIHO-CYXYI0 MM abCOJMIOTHO CyXyio mouBy. PpaKuusa JAuaMeTpoM
< 0,25 um HaxomuTCs MO Pa3HOCTH HABeCKH M CYMMBI BCeX (hpakmu
kpynHee 0,25 um. PesynbraTel aHanu3a BecbMa rpy6ol. Ha Hux Bauser
CTeneHb Pas3jpoONIeHHOCTH BO3AYIIHO-CYXOH IOYBH MNEpell aHalH30M,
SHeprus TONYKOB NPH NPOCeMBaHuM, AUANasOH KadaHusl CUT u Ap.
Jlyumiue pesyJbTaThl MOJAYYAIOTCH NPH MeXaHH3aHmuu NMpoHecca Nnpoceu-
BaHMS: CO CTaHJapTu3auueHd pa3Maxa KayaHus CHT, YacTOTbl KauyaHuH
B €MHUILY BPEMeHH, JUIUTENbHOCTH MPOIecca MPOCCHBAHHUS.

3nauuTenbHO Goee HEHHBIE Pe3yJbTaThl JaeT METOJ pacceuBaHus
MOYBH HA CHTaX B NOJE NPH €CTECTBEHHOH BJAXHOCTH, KOTJla MeXaHH-
3UPOBaHHLIM CrocofoM mpoceuBaercsl GOMbllasi Macca IMOYBHI 4epes
KOMIJIEKC cuT (OOBMHO CeTd4aThiX) C PpasJHYHBIMEU pa3MepaMu MeX
(kBajpatHEX oTBepcTui). Takue ompeneneHus Lenecoobpa3HH B HOJe
NpU CPaBHUTENbHOH OmeHKe Opyauid 00pabOTKu mOuBbI, HampuMep,
NpPY MCIHITAHHYU PAa3IUYHBIX IVYTOB U KYJLTHBAaTOPOB, Koraa tpebyercs
YCTaHOBUTb CTENEeHb KPOIUEHHS M arperupoBaHHS HMMH IMOYBbI; IPH
CPaBHUTEJAbHON OHEHKe NalllHM NpU Pa3HEIX CKOPOCTAX Xoja Tpak-
TOopa u JAp.
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Hapsaay c pasmepamu arperaTos, mnolydyaeMbiXx mnpud o6paGoTke
NOiBbl, BaXKHO 3HAaTh HX MeXaHHYECKYyi0 IpouHocTs. [isa onperenenus
TaKO# NMPOYHOCTH CKOHCTPYHPOBaH psl npubopos (Muxasnuca, Busen-
CKoro, Bepuinauza u p.), NO3BONAOMEX H3MEPHTL YCHIKE, IOTpebHOe
AJs pas3jaBluMBaHUA, paspe3aHus HJH pa3peiBa arperara B BO3LYUIHO-
CYXOM €ro COCTOSIHHH.

Ha pucynke 89 usobpaxeno npHcrocob/ienue K TEXHO-XHMHUECKHM
BecaM, ¢ NOMOMIBI0 KOTOPOTO MOXKHO ONpeleifiTh CONPOTHBJACHHE MOY-
BeHHBIX arperaroB pasiaBauBaHuio. Haj oxsolt w3 wamex BecoB (mpa-
BOH) 3aKpemeHa MeTa/ulH4ecKas CKOGa C BTYJIKOH U BHHTOM B LIEHTpe
(/). Bunt 3akanuuBaercs Lu-
JUHJPHUECKUM XOMOM (2), Ko-
TOpHId MOXeT NOAHMMAThCH H
ONyCKaTbCsl B HEHTP ILIeKCH-
rjacosoro Kpyra (3), 3ame-
HSIIOMIETO NIPABYIO YallKy BecOB
H ypaBHOBEIIHBAIOHIETO JIEBYIO
JalIKy. _

HenbityeMpldi  KOMOK TI0YBBI
(4) nomemaercs B LEHTP 3TOTO
Kpyra. JleBas wuvamika BecoOB
H KpYyr ¢ NO4BOH Hocle 3TOro
YPaBHOBELINBAIOTCS pa3HOBeECa-
Mmu. JKom (2) ¢ moOMOIIbIO BHH-
Ta (/) moABOAHTCS BILIOTHVIO
Puc. 89. Tlpucnoco6aenne k Texno-xumu- K arperary. AppeTHp BecoB
YECKHM BecaM AN ONpPeNeNeHHS MEXaHH- OTKpbiBaeTCA. Ha JIEBYIO YailiKy

YECKOH MpOYHOCTH arperaroB BECOB U3 COCYJAOB C OTTAHYTHLIM
ropJioM (5) NOCTENEeHHO BHICHI-
naercs Meskas Apo6b UM CcyXOoH mnecok. [TouBa cxkumaercs Mexay
JIMCKOM, 3aMeHAIOMHM IIPaBYIo 4alllKy BecoB, H xoMoM. Hauaso u xonen
pas/aBiuBaHus arperara GyJyT OTMeYeHb! OTXOJOM CTPENKH BeCOB OT
Hy/eBOli TOYKH Ha IUKaje. BasemmBas ApoGb u/m MeCOK, noTpe6oBas-
wecss AJ1A Pa3faBivBaHHA arperara, HaXOJIUM MeXaHWYeCKYI0 IIpOY-
HOCTb ero B rpamMax. OnpefiesieHue HYXKHO BHINOJHUTL MHUHUMYM C
NATEPHLIM KOHTPOJeM. ArperaThl JJisi CpPaBHUTEbHBIX ONpPejeieRHi
TpeGyercs Oparb Bceriia NpHOJIM3HTENLHO ONHOM (GOPMH U BEJHYHHBI:
KOMOYKH JuamerpoM 5,7 uau 10 mm.

ArperaTHB# COCTaB NallH¥ K MeXaHHYeCKas IPOYHOCTL arperaros
HeOOXOAMMEl /1Sl OUEHKH KadecTBA BCHALIKH, HO KOJHYECTBEHHHIE HX
nokasaTeNn COXPaHAIOTCA JIHIIb JO NEepPBOTO 3HAYMTENBHOTO JOKAA
WJId UCKYCCTBEHHOTO mosxsa moyBH. [locsre ysiakHenus natligs mpe-
TEPIHT M3MEHEHHS, H OHH OyAyT TeM Gosibilie, YeM MeHblle BOJAONPOY-
HOCTb Aarperares. :

Bor noueMy Hapajly ¢ «CyXHMM» arperaTHbIM aHa/IH30M HOYBH BO3-
HHUKJa HeOGXOJMMOCTbH MOKpOTO» arperarHoro asaamsa, T. €. He-
06XOJIHMOCTL OMpEJieieHHs] BOJONPOYHOCTH arperaros.
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MeToj «MOKpOro» arperaTHoro aHajm3a NOYBHl B NOXBHKHONR Boje-
BrepBrle MeTOAMKA ¢MOKDOrO» arperaTHOrO aHaNH3a MOYBL Gblia
npeAJiOKeHa COBeTCKHMH MOYBOBellaMH e€lle B TPHALATHX rojax
(A. ®. Twaun, E. T. Herpos, I'. U. Taenos u H. I1. Kapnuuckuil).
IToaxe ona Owia yrounena M. X. [Murymesckum, H. Y. CaBBunOBBIM,
Il. B. Bepmmnuneim, M. M. Bakmeeswim, a 3a pybexom — Je-by
(8 Beabrun), Honepom (Joder) u Tanuepom (Tamner) 8 CIIA u mp.
CymiHOCTh MeTOJa 3aKjioYaeTcss B TOM, 4TO B3ATHIA JUIA aHau3a
ofpasen mnoueel (50—100 2) mpoceuBaercst moA BOJOIO Hepe3 THE3N0
cuT ¢ orBepctusivu B 5, 3, 2, 1, 0,5 u 0,25 um (puc. 90). Osa cura
C KpYNHBIMH OTBepcTHAMH (AnaMerp — 10 u 7 mm) B «MOKPOM» aHasu3e
He NPUMEHSIOT, TAK KaK KOMKH KpYyNHee 5THX Pa3MepoB OGLIYHO B BOJe
OpicTpo  pacnapaioTcs. TOYHOCTL «MOKPOrO» arperaTHOro asaJsu3a
TOUBLl 3aBHCHT OT NOCTOSIHCTBA YCJOBHHA NPH aHaju3e: JAdanas3oHa
TIOTPYXKEeHUS U NOJHSATHH CHT B BOJe M OT OBICTPOTHI HX ABHXKEHHS.
[TostoMy B HOBHIX BapHaHTaX aHa/Ju3a DakuleeBa W APYTHX mpoLecc
«KyTMaHUsi» HOYBE B BOJe Ha CHTaX MexaHu3auposaH. B npubope bak-
IleeBa MPOBOAMTCH NapHOe oOnpejiejieHHe BOAONPOYHOCTH arperaros.
[Ba rHe3sa cUT ¢ MOYBOH MOMEIIAIOTCA B OCOGHE, repMeTHYECKH 3aKpHI-
Thle UHJHHAPBI, MOABHIKHO 3aKpelJieHHble Ha BEePTHKAJIBHOH CTOfKe,
KaK nokasaHo Ha pucynke 91. Llununapsl, 3anoHeHHble BOAOH, C IHe3-
JaMH CHT BHYTDH HX TPHBOASTCH B KadaTeJbHOe JBHXKeHHe OT MOTOP-
yiKa, CMOHTHDOBAaHHOIO Ha TOH e BepPTHKaJbHOH cToHKe. [{nanasow,
OLICTPOTA M BpeMsl KadaHHS CHT IOCTOSIHHBL (IpOLECC NpOCEeHBaHUSA
anaures 12 mun).

Ilo ucreyeHuu 5TOro BpeMeHH MOTOP BhiK/IoYaeTcs. Boja U3 quIHHA-
POB BMeCTe C MHKPOCTPYKTYpPO#H ¢paknuil (< 0,25 mm) cnuBaercs uepes
HIXHee BbIBOJHOE OTBEpCTHE, AJIS Yero HYIKHO BHIHYTb NPOGKY B CJHB-
HOM x060TKe. C LHMJIHHAPOB CHUMAIOTCS KPBIIKH, H U3 HUX H3BJEKalOTCs
ruesga cut. Ppaxuuu arperatos, ocTapliyecs Ha CHTaX, YUUTHIBAIOTCH
Kosn4ecTBeHHO. MukpoarperatHas ¢paxuus (< 0,25 MM) paHee CJIH-
Tasi, MOXeT OHTb YUTeHa HEMNOCPEACTBeHHO HJIM HaHJeHa MO PasHOCTH
HaBECKH H CYMMnl BcexX ¢paxuuii > 0,25 mu.

PesysbTaThl aHa/Nu3a, pacCYHTAHHbIE Ha aGCOMIOTHO CYXY10 HABECKY
nouBkl, H3obpaxalorcst rpaduyeck, npuUYeM 10 OCH abCuuce OTKiajpl-
BaloTCs pa3Mepbl GPakuMA B MM, a IO OCH OpJHMHAT NIPOLEHTHOe Coflep-
aHue Qpakuuid (cM. puc. 85).

Onpegesienne BOJONPOYHOCTH arperaroB B crosuedl Bojge. Meron
npepnoxen I1. . Auapuanoseim (1947). CympocTb ero COCTOHT B yyeTe
BpeMeHH pacnaja nmojl BOJOH CTPYKTYPHBIX OTAeNbHOCTeH NOuBH (Yatie
KOMOYKOB C NONEePeYHHKOM OKoJo 5 ma). [Iponece pasMauuBaHud arpe-
raToB NPOBORHTCHA Ha CHTe C OTBEPCTHSIMH B 2—3 MM, 3aTOMJIEHHOM
B CTeKJAsHHbIH KpucTannusatop. CHTO /s aHa/H3a MepeKphiBaercs
GUILTPOBaNbHOA OyMaro#t ¢ HaKOMOTHIMH B HEH OTBEPCTHAMH, MOBEPX
KOTOpOH PpaBHOMEePHO MO mJIOWAAX pa3MemaioTcss 50 HCHBITYeMbiX
KoMO4kOB. Jl0 3aTannuBaHH$i KOMOYKOB BOJOI0 OHH IPEIBAPHTEJbHO
HACHINAIOTCS €10 Ha CHTe KamuISApHO, YTOOb yJAaJuTh H3 NMOYBH BO3-
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Puc. 90, T'He310 CHT AN «CYXOro» H «MOK-
_ pOTO» HPOCEHBAHHSA NOUBH

Puc. 91, INpubop DakimieeBa pnsjl«MOK-~
p
poro» arperaTHOr0 aHaJH3a IIOYBH




AyX. Jra onepaius Heo6XoAHMa; B IPOTHBHOM ClIyYae MPH MOTPYKeHHH
KOMKOB B ‘BOJIY BO3AyX OyJIeT 3ameMIAaThCA €10 U NMOJYYHT B3PHIBHYIO
cuay.

Ananu3 no merony AuppuaHOBa (pasMauyMBaHHe NOYBL! MOJ BOJOIO)
purest 10 mun. Komku, He pacnasiinecst noj Bojowo 3a 10 mux, cum-
TAlOTCA MAKCHMAJbHO BOJOIPOUYHLIMH.

B onucanuniil 3secy Meton AnppuaHoBa H. A. KauuHcKuM BHeceHb
nonpaBKH B TeXHHKY aHajH3a H B pacyeTbi Pe3yJibTaToB.

'!!!!!!!!!!!‘h
6
U

b 2=

Puc. 92. Onpexenenne BOJONPOYHOCTH arperaron
B crossyedt Boje

Ilpu BuLiMOMHEHHM aHanu3a MO AHJPHAHOBY Ppe3y/bTaThi HCKAKA-
JHCh BCJEJCTBHE cO3fiaHus HepopHocTell (6yrpucTocTH) Ha QUILTPO-
BaNbHON OyMare C pas/OXeHHBIMH Ha Heil arperataMu B mpolecce
KanuJISPHOTO MOAMHUTHBAHMS arperaroB M OCOGEHHO MPH 3aTOTJIEHHH
HX BOJOH. JIjis ycTpaHenus 5Toro fedeKTa B CHTO BBOJHTCS AJI aHA U3
BHIPE3HOM JIAaTYHHBIA KPYT C YeTHIPbMS PajiHajbHLIMH JYYaMH H3 HEeHTpa
K nepudepun, KOTOPLH HaK/IaJpiBaeTcs B CHTE MOBepX (PUIbTPOBAJBHOM
6ymaru (puc. 92). ArperaThl mouBbi Pa3MelalOTCs B CEKTOpax Kpyra
MeXJy PaauajJbHBIMH JIYYaMH.

YueT paspylleHHs arperaToB NMPOBOXHTCH He uepe3 2,5 muH, Kak
B HHCTPYKIHUH AHJIpHAHOBA, a Uepes KaXAylo MHHYTY B TeueHue 10 mux.
IlpunuMaercs, YTO BOJONMPOYHOCThL arperaToB, He PpACTaBIIMXCS TOX
Bono# B TeueHne 10 mun = 100%. Arperatsi, pacnasiiibecs B HHTep-
BaJ BpeMeHH OT 9 o 10 mud, uMelOT BOJONPOYHOCTD:

904100

R 955
oT 8 no 9 MuH COOTBeTCTBEHHO

80490 _ oo

2

u T. I ArperaTbx, pacnajawoniueca B HHTepBaJ OT HadaJlla OmnbiTa
JO KOHIIa nepBoﬁ MHHYTHI, XapaKTePHU3YIOTCA BOAONMPOYHOCTHIO:

0410 _
—5—=25.
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CyMMapHBIH pacyeT BOJZOMNPOYHOCTH B % K MaKCHMA/lbHO BO3MOX-
HOH BeJIMYHHe BHIpasHTCA GhopMyJa0H '

Bm=(ai-5+'a2-15+a3-l%3+...+am-|00)27 (68)

rie a;, Qs @3 M T. A. — KOJHMYECTBO arperaros, pacnaBIIUXCA IOJ
BoJof B Teuenue 1-#, 2-#, 3-ift u 1. A. MunyT.{lo 310H opMy.sE BoKO-
MPOYHOCTh arperaToB JIOGOH NMOYBHI yK/IaAblBaeTC B PaMKH OT 5 10
100%, Torma Kak mo cdopMyne AnApuaHOoBa 3TOT HHTEpBaJl paBeH —
OT eIMHHUB A0 OeCKOHeYHOCTH, 4YTO, KOHEUHO, He COOTBETCTBYyeT
(baKTHYECKOMY DPa3IHYHIO
B BOJONPOYHOCTH arpera-
TOB pasHBIX NOYB.

KaneabHbii MeToj
onpejesieHHsl BOAONPOYHO-
CTH arperatoB  MOYBH
npod. JA. I'. Buaenckoro.
B 3ToM MeToje arperathl
nojBepraircs  paspyile-
HHIO CHJIOH  Majaromux
KarneJsb BOJH: 4eM Gosbile
BOAH Tpebyercs Anfl pas-
pyllleHHsl arperata, TeM
BBIIIIE €10 BOKOIPOYHOCT b.
TouHOCTh aHanM3a 3aBH-
CHT OT CTaHjapTH3aUHH
KUBOH CHJIHI Kallesib U Bhi~
POBHEHHOCTH  arperaTos
Nno BeJHYHHE H GopmMe.
B npu6ope . I'. Busen-
CKOTr0o, CKOHCTPYHPOBaH-
Puc. 93. ITpu6op L. I'. Bunenckoro ais ompe- pyoM AAd  3TOH nesH,
JeJleHHsT BOJOIPOYHOCTH ITOYBEHHHIX arperaTtoB B aHAJH3€ HCIBITHBAIOTCS

KOMOUKH JHaMeTpOM OKO-
J0 5 mm. )KuBas cuiIa Kanesib peryJHDPYeTCs IOCTOSHHBIM HalopoM
BOAL B pe3epByapax, NHTAIOMHX KaneabHHKH (puc. 93, 1), oxHOMep-
HOCTBIO KamleJbHHKOB 2 W NOCTOAHCTBOM NHyTH (D cm) ANA Kamiu OT
KOHIlAa KameJbHHKOB JO arperara.

HcenpityeMble arperaTsl MOMEM[AIOTCH HA HEPIKaBeIOLIHE BOPOHOYKH
H3 crHpaseil ¢ MPOCBETOM MeKIy OTAeJbHEIMH MOTKaMH IPOBONOKH
B 1 mu (3). Kannu, yzapusiuuch 06 arperar, cTeKaloT B MepHbie
uuaAuHApLl (). AHanu3 npojonkaercss O TeX NOp, MOKa Marepualn
pa3pyleHHOrO arperara IOJHOCTHIO HH TIPOHJET CKBO3b BOPOHOYKY
B MepHBIH nuauHAp. [lo OKoHYaHHH aHanu3a BOAAa M3 MePHBLIX .L(HJIHH-
JpOB C MOMOULBIO KpaHOB () cOpaceiBaeTcss B BOAOOTBOA (6).

YuutniBas, 4To IPOCBET MKy BHTKaMH CIHpalH ¥ BODOHOK paBeH
1 mM, cleliyeT CUMTaTb, YTO N0 JAHHOMY MeTOAY YYHTHIBAeTCs BOJIO-
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NPOYHOCTH arperaToB >1 mam, TaKk Kak MaKpoarperaTbl ¢ AHAMETPOM
1—0,25 mm MOTyT NpOBaJMBATHCA B TMPOCBETH IMOMAEPAKHBAIOMIHX
HX BOPOHOK. YMeHBIIHTb Xe INPOCBeThl MeXJly BHTKaMH BOPOHOK
0Ka3aJ0Ch HEBO3MOXKHBLIM: B 3TOM C/lydae OHH 3aHJHBAIOTCH H Pas3py-
[UeHHH MOYBEHHLIH MaTepHal B HHUJAHHADbl HE IPOXOJHT.

OmnpejiesieHue BOJONPOYHOCTH IO KameJbHOMY MeTony Tpefyer
JeCATKOB IMOBTOPHOCTeH, Mocje 4ero BHIBOAATCS CPEIHHE BEJHYHHBI.

KoceeHnble METONS! OTIPefe/ieHHst BORONPOHHOCTH NCYBEHHON CTPYK-
Typsl. B panee omucaHHbIX METOJAaX Pa3Mepsl arperatos, X Mexa-
HHYECKas MPOYHOCTb H BOJIONPOYHOCTH YUHTHIBAJIHChH HEMOCPEACTBEHHO.
Ho o kauecTBe CTPYKTYpHI, OCOGEHHO MAXOTHOTO CJIOS, MOXHO CYAHUTDL
M KOCBEHHO: N0 OGBHEMHOMY: BeCcy, IO CKBaXKHOCTH, 1O BOJONpPOHH-
maeMocTH mo4Bbl. CTPYKTYPHBIA NMaXOTHBIA CJOH CYIVIMHHCTHIX H IVH-
HUCTBIX MOYB IOJ CEJbCKOXO3HCTBEHHHIMH KyJbTypPaMH XapakTe-
pusyercs o6bemHnM BecoM 1,0—1,2 2/cu®, oOumiefi mMOPOSHOCTEI —
55—60%, BHIPOBHEHHOH MO BCEH IJIOMIAAM NOJS, yCTOHYUBOH BO Bpe-
MeHH BojionpoHHIaeMocTbio > 100 mu 600. cm. B nepBuid Yac nmoJauBa.
Hcronb3ys 3T XxapakTepucTukd, PaseeB M BuabaMc npeanoxuin
CBOIl MeTOJl OmpefeeHHs BOJONPOYHOCTH IMOYBEHHBIX Aarperatos.
[lpuHUHN MeTOJa — OLEeHKAa BOJAONPOYHOCTH arperatoB MO KPHBOK
GuNbTPalHH BOJLL CKBO3b HACHIIHOH CJIOH arperaToB ONpe/leJIeHHOH
KPYIHOCTH M ORHOPORHOH yKaaaku. PuAbTpauHs BOIbI BO BpeMeHH
3aTyXaeT BCJEACTBHE HaGyXaHUsi arperaros, IOCTENEHHOTO pacnaja
HX M 3auauBaHHA mop. Yem GoJpille BOJONPOHHIIAEMOCTHL arperaToB
B JIGCATHCAHTHMETPOBOM CJIO€ NPH ONPEAeJeHHOH IVIOTHOCTH YIIaKOBKH
UX H 9eM ycTofluuBee OHA BO BPeMeHH, TeM Bhillle BOJIONPOYHOCTb IOYBEH-
HOH cTpykTyphl. Onpesenenue BOJONPOYHOCTH MPOU3BOJUTCS C HCIOAD-
3oBaHHeM npubopa Pajeesa— BunbsiMca, HECKONBKO H3MEHEHHOFO
K. C. XBnine#t (puc. 94).

Kak Buano Ha pucyHke, npu6op npeAcTaB/sieT COGOH coueTaHpe
ABYX CTEKJSHHBLIX BOPOHOK. HenbiryeMas nousa noMelaercs B HHKHIOIO
Gonbllylo BOPOHKY. Boja nojaercs gepes BepXHIOW BOPOHKY NOJ, [IOCTO-
SHHBIM JlaBJeHHEeM, IPOXOAUT Yepe3 MOYBY CHH3Y BBEPX M Uepe3 CJIHB-
Hyl0 TPYOKy cobupaercs B MepHylo nocyiy. [Ipu Hadasle omeiTa yder
npopUIBTPOBABIICHCS BOARI MPOU3BOAMTCA KaxAwe 10 mun. Ilo mepe
3aTyXaHHSl BOJONPOHHIAEMOCTH HHTEDPBaJbl OTCUETOB YBEJHUHBAIOTCS:
no 30 mum, a motom no 1 uwaca. Pe3ynprathl onpefiefieHHsi u306pa-
XKaloTes rpadHyecKH: MO OCH OPAHMHAT OTKJAABIBACTCS KOJHYECTBO
npoduabTPOBaBIICHCS BOAL B €NUHHLY BpeMeHH WJH B % K MaKcH-
MaJibHOH pUABTPaIHH BOJBI, OTMeYeHHON B mepBuie 10 mMun ommiTa;
no ocu abcuyucc — 4acel HaGmogeHHsa (cM. puc. 83). Ommir ciepyer
NPOJOXKATh JI0 YCTAHOBJEHHS NOCTOSIHAOH (PHABTpallHH, KOrja KpHBas
GHABTPAONH HJET NapalyieibHO OCH alCilHcC.

Ananoruunnii ¢ wmerogom PajeeBa— Buibsimca cmoco6 ompe-
JeJIeHHsl BOJOMPOYHOCTH MOYBEHHOH CTPYKTYpul npemnoxua H. Kypon
(®PT, 1958). Ho B Metone Kypona ckBo3b mouBeHHbIH o6pa3sen (uip-
TpyeTcsl «IJIHHHCTasi Boja». O BOJONPOYHOCTH CTPYKTYPH CYIAT RO
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Puc. 94. llpubop Pagneesa—Buabsamca Puc. 95. Ilpubop Ana omnpejeleHus
AJis ONpeJeJIEHHS BOJONPOYHOCTH NOY-  BOZONPOYHOCTH NOUBEHHOH CTPYKTYPH
BEHHOH CTPYKTYpH B 00pa3sllax eCcTeCTBEHHOTO CJIOXKEHHST

no npurnHny ®Pazeesa — Buansamca



OLICTPOTe 3aWJieHHsi TOYBEHHBIX MOP: YeM OHICTPee 3ausieHUe, TEM XyKe
nouYBeHHas * CTPYKTypa. XapakTep 3aWJeHHss [ODP KOHTPOJHpPyeTcs
MHKPOCKOMHYeCKH Ha uuingax.

Henocratkom merosa QPaneeBa— BunbsimMca siBisieTcst HCKYCCTBEH-
HBIF OTOOp arperaToB YCJIOBJAEHHOH KPYNHOCTH H HCKYCCTBEHHas MX
ynakoBka B BOpOHKe AJs ¢uAbTPalilH.

H. CapBuHHOB, HCNOJIB3YyS$ NPHHIHN OUpPefelleHHS BOAONPOU-
HOCTH MNOYBeHHOH CTPYKTypel Mo PajeeBy — Bunbsamcy, Bnepsbe
(1934) cxonctpyupoBan npubop, B KOTOPOM CTek/siHHasi BOPOHKA
JJsi TOMeIleHHsT MCIHTYeMBIX arperarToB 3aMeHeHAa MeTalIHueCKHM
UHITHHAPOM. B iunuHAp Bpe3aeTcst HeHapyLIEHHbIH 06pasel MOUBHI, Yepe3
KOTOPHIH, TOA MNOCTOSHHBIM JaBjieHHeM, CHH3Y BBepX QuabIpyercs
Bofa. Ilosxe mpubop CaBBUHOBA KOHCTPYKTHBHO COBEpINEHCTBOBAJCS.

Ha pucyuxe 95 pano ¢oro npubopa JJisi onpefieieHHsi BOJLONPOH-
HOCTH [MOYBEHHOH CTPYKTYpbl 0o TpuHUHNY PaseeBa — BusibsMca,
CKOHCTPYHPOBAHHOIO Ha Kaderape $OH3MKH H Mejuopanuu mouB MIY
(H. A. Kaunuckuiét u 3. A. Kopuarusa).

B sroM npubope, kKak u B npubope CaBBHHOBa, HCHBITYeMblH 0Opasell
TMOYBLl IOMeIlaeTcss B LHJIHHAD M3 HepxKapelolle#l crann (/). Bucora
uuaunapa 85 mm; puamerp — 80 mm; ToamuHa cTeHok — 1—1,5 ma.
Ilpu or6ope nouseHHBIX O6PasUOB LMJIHHAPBI 3aKPHIBAIOTCSH XOPOLIO
NPUTHAHHBIMH Kppiikamy. K Kaxaomy npubopy aaercs 10-—20 nunnsi-
poB. Ilpu aHanuse HHUAMHAD C TOYBEHHHIM 00pasloM ¢ 00eHX CTOPOH
3aKphiBaeTcst CeTKoil ¢ oTBepcTusiMe B 0,25 mm u c momollbio pesu-
HOBBIX KOJIelL FepMeTHUeCKH MOHTHPYeTCst B MeTaJJiHYeCKHX FHes-
Jax (2, 3). Boma u3 KpaHa mofaeTcst IOJ, IOCTOSIHHBIM JaBJeHHeM
(qame — 50 mm) uepe3 Bopouky (4). Llupkyasinus Boiw chaepyer
CHH3Y BBepX, It 4ero B MeTaJ/IMYeCKHX THesgax (2 m 3) umeiorcst
BBOJIHASt M BBIBOjiHAst TPYOKH ¢ KpaHaMH. MHTepBanw yuera nmpoduib-
TpoBaBLIEHCS BOABI Te 3Ke, 4YTo W B NpHOope Paneera — Buabsmca
H TOT Xe MeToj H300paxkeHHst THOJNYYeHHBIX pe3yJbTaTOB.

B rabnuue 58 mnpuBOAATCH pe3yabTaThl CPaBHHTeJbHOH OUEHKH
Pa3JUYHBIX METOJOB MOKPOTO» arperaTHOT0 aHajiu3a MOYBHL [0 JlaH-
ueiM poktopa M. I'. BpeGypna (kadenpa ¢pusuky u Menuopanuy [OYB
MTY, 1962). OnpeseneHusi BHINOAHEHB C KOHTposieM 10 CaBBHHOBY,
BakmeeBy n PaneeBy — Bunbsimcy — 3, no AHpgpuanoBy — 50 X 4;
no . Bunenckomy — ¢ 50-kparno#i noBTopHOCcTbiO. Bo Bcex caydasx
AHANH3HPOBANACh BO3JAYLIHO-CYyXast [OYBa.

Kak siBcTByer n3 Taluiuiibl, BCe CPaBHHBaeMble METO/B! KayeCTBEHHO
BeCbMa COFJIaCHO XapakTepH3YioT o0e HCC/IefOBaHHbIe MoyBbl. Haunnyd-
HieH CTPYKTYpOH B HHX HpPH aHaNH3e BO3AYINHO-CYXHX 00pasuor obja-
JaloT MeperHodHO-aKKyMYAsiTHBHHE TOpPH30oHTH. [lo Mepe JBHIKeHHS
B ray06b NOYBH], KayeCTBO CTPYKTYPHl MPOrPecCHBHO YXy/UIaercs,
HO B DAasHBIX MeTOAAX C pas3IH4YHON HHTEHCHBHOCTBIO.

Ilo pesynbraTam deTHpex TePBBIX METOMOB Nyd4illeHl CTPYKTYpO#
obnajaeT cepast necHas 3emisi, a no Merony Papeera— Buipsamca —
JAepHOBO-TIOA30NHCTAs TOYBA, HYTO MAJMOBEPOSITHO.
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CpaBHenne ABYX ONH3KHX MO TeXHHKe aHanu3da MeronoB (Camsii-
HoBa n bakieesa) nokasano, 4to Gonee HY3KHI BHIXOJL MAKpOarperaTos
(> 0,25 mm) BO BCeX ropu3oHTax mo4ye Mo merony CaBBHHOBA. 3TO
0O-BHAHMOMY, OOYC/IOBNeHO GoNee HHTEHCHBHBIM BCTPsSiXHBaHHEM
rHe3fla CHT BPYUYHYIO O CPaBHEHHIO C BCTPsiXHBaHHEM WX I[PHBOJOM
OT MOTOpa. .

Hakonen, MOCKONBKY MOXKHO CYJHTb 10 FeJiHYHHAM BapHALUOHHOTO
KO3(ppHilHeHTa, BOCIPOU3BOANMOCTE Pe3yJbTaTOB aHa/nH3a BHIlle BCEro

wn
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Pumc. 96. ArperaTamit cocrap B % Beca cyXOit NOUBEHL.
UepHOo3eM IOKHBIH THKEJOCYTJIHHACTEIN HAOBATO-IELIE~
Batniit. op. A;:

Cyxoe npoceusanue: | — mousa BO3ZYIUHO-cyXasl. Mokpoe |

npoceusanue: 2 — mousa aGCOMIOTHO cyXxasl; 3 — NOYBA BO3-

EYWHO-CyXasi; 4 — NOYBa NPH BJAXHOCTH, COOTBETCTBYMOLeH

MaKCHMaJbHOH rHrpockomudeckofl; 5§ — nouysa, KanuJdJdsipHO

HachlleHHasl B TeyeHHe 3 pHeH; 6 — nouBa, KanHJJJISIDHO Ha-
colileHHasl B TeyeHHe 40 gue#

B MeTofle AHjpuaHOBa, Janee cneiyioT meroasl CameuHoBa ¥ Daxk-
eeBa U MOcJelHee MeCTO 3aHUMAIOT MeToAb! Bunerckoro u Paneena —
Bunbsmca.

KakuM 65! MeTOAOM HH ONpefesiiach BOAONPOYHOCTb [OYBEHHOMH
CTPYKTYPBl, HY2KHO YUHUTHIBaTh, YTO 3TO BeAHYNHA AMHAMHYHasi. B Teue-
HHE BereTallHOHHOrO IepHOJa OHA H3MeHseTCs B MIHPOKHX Npelesax
B 3aBHCHMOCTH OT BJAXKHOCTH IOYBHI H JJIHTEJBHOCTH €€ YBJaXXKHEHHs
(puc. 96), a TakXKe OT CTeleHH PA3BUTOCTH GHOJIOTHYECKHX MpPOLECCOB.
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Ta6Auna 58

Peaynbrarm «MOKPOro» arperaTHoro aHaau3a nous, NOay4HeHHbie pas3duiHbBIMH METORAMU

T

BOAOHpO'iHOCTb NOYBEHHBIX MHKPOArperaros

no CaBBHHOBY

no Bakimeesy

Tay6 N ) -
Topi- BJ?;TP::;{H ;%g%%u!;&) ;%ﬁgguz% o BueHCKGMY no AHXPHAHOBY "OBHJ?QS;:‘;;
Tousn 3oHT | obpasua, -
. BapHal HOH- BapHaLHOK- BapHALHOH- BapHALHOH- BapHawHOU~-
9, Helll KO3h- % HBIH KO3¢- 3 | BBl KO3G- o BBl K030h-| cm3 |HBH Ko3d-
o ¢dHUHEHT, ° dHYHEeHT, cu dulHEHT, % duustent, | Lo buuyenr,
% % % % %
JlepHopo-noi3oanc- Ay 3— 8 |54,89 — 70,91 — . |377,80] 4,3 92,4 0,656 (64,13 11,3
Tag JerkocyrJHHHCTas A 10—15 28,50 4,7 58,18 2,4 11,7 4,8 49,5 0,48 16,50 11,6
noysa. Cr. JlyroBas| B; 40-—50 24,19 — 33,32 2,3 3,0 9,4 25,0 — 1,251 . 2,7
Mock. 06a. By | 60—75 | 9,04 1,5 — — 1,0 6,4 25,0 — — —
Cepas Jnecuass cy-| Ay 0— 12(69,27 2,26 89,24 0,5 647,9 4,3 94,7 0,90 46,69 1,7
rauuncras semas. Cra- | A/ Ay | 22— 34 43,43 1,38 [61,02 2,0 15,98, 13,1 30,6 1,56 0,95 12,18
poxunoeo Pssauckoi | Ag/By| 40— 50| 14,431 2,7 41,31 4,8 3,0 8,1 30,4 0,64 0,86 17,50
06J1. By 90-—100 11,98 3,4 — — 1,6 5,8 25,0 — — —
c |106—111] — — — — 2,80 6,0 |925,0] — 0,44 2,5




¥icxonst u3 3TOr0, CTPYKTYPHOCTD TOYBHL HYXKHO YYHTHBATh HECKOMBKO
Pa3s 3a BereTALHOHHBIH Ce30H W TIPOM3BOAHTDL aHANH3 C MOYBEHHBIMH
00pas3naMi NpPH ecTecTBeHHOH HX BJaKHOCTH.

B sakuoueHne HAcTOSEro pasfiesia IJ1aBbl O CTPYKType IOYBHL
€lle Pa3s HallOMHHUM, 4TO OJAHOH H3 BaXKHeHIIMX XapakTepHCTHK CTPYK-
TYpH siBAsieTCst [OPO3HOCTBb arperara Kak Mo ofmedl ee BeJIHYHHE,
TaK M N0 KauecTBY. B lo6aBneHune k ckasaHHOMy 06 3TOM B IJiaBe 4eT-
BepTOH OTMeTHM, HYTO B arperarax cjefyeT BhIeJsiTb: MHKPOIOPHL
JuamerpoM < 30 mx; mesomopet orf 30 jgo 100 mx m Makponopw
> 100 mx. MuKpo- ¥ Me30mOpPHl — 3TO BOJ033/iePKHUBAIOILHE CKBa-
JKHHBI B Mo4YBe, TOTAd KakK MAKPONOpH NPH CBOOOJAHOM OTTOKE BOABI
U3 [TOYBBHl M OPH HANHYKH B Hell laBieHHs BofiHoro cronba > 0,03 amu
ABAAIOTCH APEHHPYIOWUME [IOpaMH.

YKasaHHHE pasMepH MOP H HX CBOHCTBAa HYKHO pacCMaTpHBaThb
Kak npubnusutesbHple. B MouBax, pasnuyHbIX 10 XUMUIECKOMY H MHHe-
PaNOrnIeckoMy COCTaBy, Jaxke B MOPax, OAMHAKOBHIX M0 aGCOJIOTHBIM
pasMepaM, AuaMmeTPbl aKTHBHBIX H HEaKTHBHBIX Mop OyAyT pasiHuHBI:
YeM BHIe aAcOpOHHOHHAsE CIOCOGHOCTH TOYB, TeM OOJBIIHHA 0O0BEM
B HUX [pejCTaB/ieH HeakTHBHHIMHU NMopaMH. Kpome Toro, oiuH u TOT Xe
pasMep Nop MoxeT ObITb HEAaKTHBHBIM B IJIHHAX HJIX TOpPdax W OH Ke
ByJileT COOTBETCTBOBATH AKTHBHLIM TOPAM B IeCKaX H CYNecsHx.

Kak 6no nokasaso B raaBe IV, ofmasi moposHOCTb arperaToB
MOXKeT OBITb TOYHO yuyTeHa (DUKCAXKHBIM MeTOJOM, a KaueCTBeHHBIH
‘COCTAB MOp YCUeIHO BBISBASETCS NPH MHKPOCKONHPOBAHHH I[OYBEH-
HBX uuiugoB, ocoGeHHO OPH MOCTeNeHHOM (OBTOPHOM) HX MOAULIH-
<pOBLIBaH HH.
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I'aaza namaa

VYneabHaa HOBEPXHOCTh HOMBHI H HOBEPXHOCTHAS
‘MOYBEHHAA IHEPrus

YaenbHas moBEpXHOCTD MOUBHL . . . . . . . . . . . . . . . . .. .
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K TeopHu B3auMojieficTBHsl noJuMepoB ¢ noysamu (278). KparKue HTOry
HCNOJb30BaHHS IMOJHMEPOB [Jsl HCKYCCTBEHHOTO OCTPYKTYPHBAaHHS
noys B CCCP (289). Bamsuve noJHMEepoB nNpu OCTPYKTYPHBAHHH IOYB
va ypomall ceJbCKOX03aficTBeHHBIX KyJabryp (295). O AJHTETBHOCTH
AeficTBHSl BLHICOKOMOJIEKYASIDHBIX CoejHHeMHft Ha CTPYKTYpPy MOYB H
ypoxall pacrenHft (298)
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Merofgbl oOmpelesieHHsl H OLEHKH arperatHoctd mnous. IloreduuanbHas
CNnocOOHOCTh MOYBBL K OCTPYKTYPHBAHHKL. . . . . . . . . . . ., ., . 305

Koasnoujno-XHMHYeCKHA B MHKPOCKONMHYecKBH Meroj (306). Merog «cyxo-
ro» arperatHoro anaiaHusa (307) MeTox ¢«MOKPOro» arperaTHOro aHajdiH3a
NOYBEl B NOABHXKHOH BofZe (309) Onpexenente BOXONPOYHOCTH arperaros
B crosiue#t Boge (309). KanmeJbHHH MeTox onpepeseHHs] BOAONPOYHOCTH
arperatop noypw npod. J. T'. BHaencxkoro (312), KocBennhle Meromst
onpejelieHHs BOJZOMPOUYHOCTH MOYBeHHON CTPYKTYpH (313)
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Hukoanm AHTOHOBHY KawnHCKWA

OU3NKA TTOYBBI

YacTte 1

Pepaxkrop H. M. llazupoea
Xynoxnuk B. I1. 3auxu#
TexunueckHii penakrop C. J1. Ilepedepuii
Koppexkropal B. B. Koscymxuna u I'. H. Yewernxuna

T-02489 Crano B Habop 2/XII 1964 r. Tloamn. K mevaTH
3/V 1965 r. ®opmar 60X901/16. O6vem 20,25 mneu. .
Yu.-u3z, 20,32 a, Usg Ne E 57/63. Tupax 4 500 aK3. 3ak. 637
Hena 86 xom.
Mocksa, U-51, Hergunbast ya., A. 29/14,
HspatenscrBo «Bucwas mKoaas
CpopHpili TeMaTHyecKHH naaw 1965 r.
y4e6HHKOB 51 BY3OB H TexuHKkyMmoB. [Tosunas Ne 372

MocKosckass THnorpadust Ne 16
Tnasnonurpadrnpoma
Focypapcreennoro komutera Cosera MunucrpoB CCCP
o neyaTH.
MockBa, TpexnpyAusid nep., 9



