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Il pEEUANL OPraHA3AIAHA ¥ METONbI CTAINAOHAPHOrO H3 y YeHHA MOYB.
M., «Hayxray, 1976.

13 paboTe m3mosKeHb 00MUe NPUHIUIE OPraHU3AMUYE ¥ METOME CTa~
MOHAPHOI0 M3YYCHUs TOYB KAaK KOMIUIOHEHTOB OHMOreoneHO30B.
Pa3bscHeHO 3HAYEHHE DTHX MCCIAEOBAHWMU [Js Pa3BHTHA TeOPHA
GHOTEOLeHOJIOT MY U II0YBOBEJIEHHA ¥ UX NPHAMEHEHHMA [JIs PemeHns
Pa3JIUYHEIX HAPOJHOXO03AMCTBEHHHIX BONPOCOB. OnucaHHe METOJ0B
H3Y4eHUs OTHAEABHHX PEKUMOB OCHOBAHO Ha 00G0GmIeHHHU 0O0JBIIOTO
JUTepaTypPHOr0 MaTepHaja 4 0OraToro JMIHOrO OIKITA, HAKOILIEH-
HOTO aBTOPAMMU TOTO TPYZAA B OPOLECCE MX YUACTHS B MHOTOJETHHX
CTANUOHAPHKIX UCCIEOBAHUAX IOYB U GMOTEOIEeHO30B.

Tabaunr 38, pucynaroB 73, 6ubx. 305 Hass.

Pepkoamerus:

IOKTOp c-X. mayk A. A. POILE (oTB. pefakTop),
RorTop reorp. Hayk H. A. HOTUHA,
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IIPENNCJIOBUE

Heo6xopuMocTh CTalMOHAPHOr0 M3YYeHHWA KH3HH» MOYBHI, T. €. He-
NPEPHBHO IPOTEKAONMX B Heil PasiMYHHIX B3aWMOCBA3aHHHIX QH3H-
9eCKUX, XUMAYECKHX M OMOJOrAYeCKHMX IIPOIECCOB, OTYETINBO CO3HA-
Bajacek B. B. JloxywaeBriMm. CooTBercrBylomme HaOiiogeHms OBIIH
BKJIOUEeHH B IIPOTPaMMHl OPraMA30BaHHHIX UM ONBITHHIX YYaCTKOB —
Kamenno-Crennoro, [lepkyinsckoro m Beinnko-AHafoJdbCKOTO, JOCTHT-
HYB HamGoJIBIIero passBuTHA HA NocaequéM, rae ux nposomui I'. H. Bu-
conkmit. OpgHakro, K GOJBIIOMY COMAJEHHMIO, 9TO HALPaBJIeHAE B Teqe-
HWE MHOTMX [ecATHJIeTHIA He IMOJIY9aJo MOJKHOT0 PAa3BUTHA M B MOYBO-
Be[IGHHH TOJIT0 TOCIOJCTBOBAJ CPAaBHHUTEILHO-TeOTpaduIecKmii MeTox,
nosjHee momoiHeHHHA B pedyiabrate paGor H. K. Iempoitma cpasum-
TeJIbHO-aHAJATAICCKAM.

CrammoHapHEA MeTOR Hauall Gojiee IIMPOKO pPAa3BHBATHCA JHINH
3a mociaennue 40 ner, u 0coGeHHO PHePTAYHO — IOCJHe OKOHYaHHMA Be-
nukoit OredecTBeHHON BoOMHE. DBaskpedmmM TONYKOM, BEI3BAaBIINM
Pa3BETHE 3TOTO MeTONa, ABUJIACHL TpeGOoBaHMA, NpeIbABICHHEE K HOU-
BOBEJIGHWIO 3ampocaMd OHICTPO pacTymero HapOGHOro XO3AHCTBa
CCCP, B 0coGeHHOCTH CEIBCKOTO X03AMCTBA.

C mpyroi cTOPOHH, ACKIOYATENHHO GONBIIOe 3HAYeHUE A Pa3BH-
THS CTanHOHAPHOTO METOJAa B NOYBOBEeHMHM WMEJIO0 BO3SHUKHOBeHHE
HOBOH HAayKW — GUHOTEONEHOJIOTMH, TBOPIOM KOTOPOH ABHICA
B. H. CyxraueB. Cosmanme »To#i HayKm — GJiecTsmee BOIUIOIeHHE
reEmanbpHOTO Hpopodectsa B. B. [lokygaesa o opmupoBanmn m 060c06-
JIeHHH (... ONHOH M3 WHTEePeCHEj MY MICIUILINE B 00JIacTH COBPeMeH-
HOTO €CTeCTBO3HAHWS, AMEHHO — YYeHMA O TéX MHOTOCJOKHHEIX B MHO-
roo0pasHHX COOTHOIEHHUSAX §B3aMMOJEHCTBHUAX, 3 PaBHO H 0 3aKOHAX,
YOpaBIAoIAX BEKOBHMH H3MeHeHWSIMH MX, KOTOpPHE CYIIECTBYIOT
Me}KIY TaK HA3HIBaeMOH KWBOWH B MePTBOH HPHPOIOH...»

BroreomeHonorus — 310 HayKa 0 CBA3AX MeKIY KHBHIMH Opra-
HA3MaMH — pAaCTeHHAMH M KABOTHHIMA — H CpeJloi X MecTooGmra-
HEA — aTMocdepoil, HOUBOH, TPYHTOM M BOHaMH. ITH CBA3H OCYIIeCT-
BIISIOTCA depe3 MPONECCH W ABICGHHA O6GMeHA BelleCTBOM W »Hepruei,
HeIDePHBHO COBepmAIOMMECs B IPHPOMHHKX CHCTeMax — Omoreome-
Ho3aXx. PasBuTne GMOTeOoIeHOIOTHE HACTOATENbHO TpeGyer paspaGor-
Kz MeTOMIOB H3Y4YeHHS M KOJHIeCTBEHHON OmeHKN Ha3BaHHHX IPOIeEc-
€08 W ABJIeHWHA. B NmpEpPORHEX cHCTeMax — GHOTeOIEHO3aX — OYEHD
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BayKHAs POJIb NPHHAJIEIKUT MOYBAM, B CHJIY 9€T0 CTAIIMOHA PHEE METO-
s M3YYeHWS HOCHeNHMX NpmoOperaior ocobeHHO 60JIbIIOE 3HAUEHHE.

3a mocjenHMe JECATHIETHA HAKOUUICH 3HAYMTEIbHHIHA MaTepHas
0 MeTojaM cranuoHapHoro maydenms mous. OH Tpebyer 06o6umeHHs
B I@JAX Tpeskae Bcero YHHPUKAUMKM 3THX METOLOB M (POPMYJIMPOBKA
HajbHEMIMHKX 3ajad o MX paspaboTKe M COBEePUIEHCTBOBAHUIO. JTOMY
¥ NOCBANIEHA HACTOANIAs KHUrAa, B KOTOPOH U3JI0/KEHE HEKOTOPHE 00-
IMye NPUHIMIL CTAHOHAPHOTO M3YUYeHHs MOYB M OGOGIIeHH METOMH
n3ydeHua QU3HYECKHX PeH{IMOB.

Ilannas ®umra mnpefcraBiaser co0oit KoIeKTHBHHEA Tpya. Oua
COCTaBJIEHA HAa OCHOBE KaK 0GOOIIeHWS JUTepPaTyPHBIX HAaHHHIX, TaK
U B 3HAUATEJHHON CTENEeHM C MCIOJIH30BaHUEM MATEePHEAJOB K GOraroro
JIMIHOTO OMHITA aBTOPOB. B Hacrosliee BpeMs MOATOTOBIEHA K HEYaTH
1 Bropas KHmra («MeToAm cTalMOHADPHOIO M3YYeHHSA NOYBY), MOCBA-
meHHas BOIPOCAM M3YYeHHAS DPEKHUMOB COCTaBa ;KMEKOHM, razoobpas-
HO#l U KHUBOH (as.

B c¢Basm ¢ IMCKYCCHOHHOCTHIO MHOTHX HOJOMKEHHH B o0jgacTm Me-
TONHAKH WCCJICNOBAHHN, KOTOpPas HENpPePHBHO COBEpIIEHCTBYETCH, B
o0enx KHUTraX COXpaHEHa WHIMBUAYAJIbLHOCTH B3IJIANOB aBTOPOB IO
OTIEJIbHEM METOIMICCKIM BOIIPOCAM.



[TPUHINIIBI OPTAHN3ALINN
CTAOVOHAPHBIX UCCJEJOBAHUN
[IOYUBEHHBIX ITPOIJECCOB

IIOYBOOBPA3OBATEJILHBIE ITPOIECCHI
I NX N3YYEHNE CTAIIIOHAPHBIM METOJIOM

A. A. Pode

ITpegmer mccienoBaHNA B NMOYBOBEJEHHA — TOYBHL, HX COCTaB, CBOII-
crBa, o6GpasoBanue (reHesmc), COBPeMEeHHAS KH3HBY (T. €. HPOHCXO-
HANKe B HAX B HACTOAMEe BPeMd HPOIeCCH) M reorpadudueckoe pac-
nmpocTpaHeHwme.

OCHOBHOM TE3HC [OKYYAaeBCKOIO MOYBOBENEHNs — _NUIIQKEeHUE
0 TOM, 4TO IOYBH CYTh CAMOCTOSATEeNhHEIe IPHUPOMHEE Tela. B coctase
N0YB HPUHATO BHAENATH TPA «pask: TBepAy (BKIOYas MepPTBHE
pACTHTENbHHE ¥ KABOTHHE OCTaTKH, TYMyC H [JPYyrue opraHmdecKue
Bell[eCTBA), JKUAKYIO (IOYBEHHbIA PACTBOP) K ra3000pasHyo (TOYBe HHEIH
Bo3nyx). OrmermM, 910 TepMuH «paza» B JAHHOM CJIydae He BHOJHE
roppekren. OH TmpmMeHseTcs He B TOM CTPOIOM CMEICHE, KaK B ¢u-
smyeckoit xumun. I'oBops o pasax mouBhl, IMEIOTCA B BUAY, COGCTBEHHO
roBopsi, COCTaBHBle YACTH NOYBH, HAXOJAMMECsH B PasINIHOM (u-
audecKkoM cocTosiHmE. Ho mocKoNbKY TepMmH «paszay B 3TOM HOcIe[
HEM CMBICJe CJI0BA B IOYBOBEEHNH 3aKPENUJICH, OTKABHBATHCA OT
Hero MH He GyJeM, MOJb3YACH UM KAK CHHOHIMOM COCTaBHON YacTH».

Hpome ymomauyTHx tpex ¢as, GMONOrAYecKH MepTBHX, B TMOYBC
cyImecTByeT ellle OfHa, deTBepTas (Pasa xmBas.Vlupoit Pasoit M
GyleM HAa3HBATH COBOKYIHOCTH BCEX JKMBYIMUX B LOYBe }KUBHX Opra
HU3MOB —- MHKDOOpPraHu3MoB (Gakrepuu, rpAGH, aKTHHOMHIETH, BO
OOPOCHH M T. [I.) H MEJKEX 0eCIO3BOHOYHHX JKUBOTHHIX (IpocTeiimue,
YepBH, HACEKOMEE M WX JIHAIAHKHA, HAaYKOOGpasHEe, MHOTOHOMKH,
MOJUIIOCKE M T. H.). Bce 3Tm OpraHmaMBl [OJKHH PacCMaTPABATHCH
KaK CoOCTaBHAA YaCTh HOYBH. ITO COOTBETCTBYeT MPEJICTABICHHIO 0 110
Be KaK 0 «MHHepalbHO-oprasmdeckoii cmcreMe» ([loxydaen, 1949) man
«6moxocHoM Tene» (Bepmamckmit, 1939), npmuem wxmBas ¢asa» ectr
JKHBOE BEMIECTBO, BXOJAMEe B COCTAB HTOTO TeJa.

Ecnn 661 MH nake 001ajjanyd TeXHATECKON BO3MOKHOCTHIO H3BJIE-
KaTh B3 HOYBH BCE JKHMBHIE 0PIaHM3ME, B TOM 9HCie e MEUKDPOGHOe Hace-
JleHHe, He H3MEHAs IPA 3TOM APYTHEX ee CBOACTB, TO IPOHENAB TAKYIO
omepanmio, M y:ke He MMeJIH O HOYBH, a WOXydIuiu O ee Tpym.



Husaa dasa, KoHEUHO, CYUIECTBEHHO OTINIAETCA OT MEPBHX TpeX
¢a3. Hampuplii u3 BXORAIMAX B COCTAB 9eTBEePTON (a3hl MUBEIX MHIIM-
BHJYYMOB caM IpeJfcTaBliser co0oil CIOMKHYI CHCTEMY, B COCTaB
KOTOPO# BXOHAT M TBepAble BelecTBa (Hampumep, PaKOBHHKH
MOJIIIOCKOB WJIM XATHHOBHIE MOKPOBEI HACEKOMEIX), H MHUIKAE, TPHIEM
HOCJeIHNIe NPeICTABJIeHH IPeNMYIMecTBeHHO BelleCTBaMM KOJIOUIHOM
OpAPOAH, O00pasyOIMUMH BHYTPEHHEE CONEpP:KHIMOe KUBBIX KJIETOK.
T'aBooGpasHasn dasa Taxske mpefcTaBieHa B JKUBHIX OPraHM3MAaX, B UX
OHIXaTeJbHEIX M MHBIX OpraHax, NOpHUYeM ee COCTaB, eCTeCTBEeHHO,
OTJINYAETCA OT COCTABA OKPYKAWIIEro MOYBEHHOTO BO3MYXaA.

Kopum pacrennii ¥ skuBoil ¢ase mouBEl OTHOCHTH He cienyer. Kop-
HA - OPraHbl BEICIINX PACTEHMIl, T. €. OMOJOTHIECKUX MHIUBULYYMOB,
OGHTAOIUX IACTHYHO B MOYBE, YACTAYHO B HIDKHUX CJI0OAX aTMocdephl.
IIpu stom mmenHo armocdepa ecth Ta cpefa, Koropas obGecmednBaer
BO3MOKHOCTH OCYHIECTBJIEHHST PACTEHUAMU HX CaMOM BasKHOHN m camoit
XapaKTepHOIl GuoreoxumMmdecKoil pyHkuun — dorocunresa. IlocKons-
Ky 5TH PAacTeHHA B IEJOM HE ABIAIOTCH COCTABHON YacThI0 TOYBEHI,
MOCTOJIFKY HE MOTYT GHITH 9acThi0 MOYBEI M MX OTHEJHHEIE OPTAaHH —
KOPHH, XOTS OHH B Heil M ;KuUByT. Uepes BhICIIHE PACTEHHSA OCYIIECT-
BiIsieTcsI 0GMEH HeKOTOPHIME BelecTBaMi Me;KAY MOUBO# 1 arMocdepoii,
B 0COOGHHOCTH BJIATOIA.

OTinudTeIbHBIe 9ePTHl TBEPHOUl W KMBOW (a3 MOUBHL — MO GOJb-
mIeli 9acTW BHICOKAad JMCIEPCHOCTh, a CJEJOBATEIbHO, H GOJbImas
YAelbHAsA MOBEPXHOCTh. JTH YEPTH OOYCIOBIMBAIOT TECHOE B3aHMMO-
NPOHAKHOBEeHHE, & 3HAYMT, M AKTUBHOE B3aHMOAEHCTBHE BCEX YeTHI-
pex ¢as, a Take B3amMOJEeNCTBHE IOCHENHUX C KOPHIMH BHICIIHX
pacTeHmil, JKUBYIMAX B HOYBE M TOKe 00JAMAIOMUX OrPOMHONM TOBEpX-
HOCTBIO.

Mesxny mouBoit 1 pyruMu OpPAPOAHEIME TeaMu (aTMocdepa, rpyHT
1 Tal3eMHEIe JKHUBHE OPraHU3Mb - PACTUTENbHHIE H IKUBOTHHIE)
MPOMCXOMUT B3aMMHBI OOMEH pPasiMYHBIMU BeMIeCTBAMH H JHEPrUei.
On coBepimaercsa B TPaBHTAI[OHHOM [IOJe 3eMIH, CO3RAIMEM TeHICH-
OHI0 K NPeMMYIMEeCTBEHHO HUCXONAMEMY NepPeIBIIKEHHIO BEMEeCTB.
B sroM 06MeHe MCKIOUATENLHO BAKHLIM ABJSAETCA Y9IacTHE [YYHUCTOMR
sgeprum ConHIA - MPAaKTHIECKH eMHCTBEHHOTO NePBOMCTOYHHKA
SHEePTHUH A BCeX IPOUCXONAINX B HoyBe (Kak 1 Boob6me u Gmocdepe)
IpOLeccoB. JTa PHEPrHsA, MOCTYNad Ha HOBEPXHOCTb NMOYBHI, IePeXo-
gut B npyrue dopmer smeprun. JacTh ee, npeBpamiadAch B TEIJIOBYIO,
pacxogyeTcsl Ha HarpeBaHMe IOYBH M Ha HcIapeHUe MOYBeHHON BJIaTH,
Kak (U3HUeCKO€, HemOCPENCTBEHHO M3 NOYBH, TAK M TPAHCIKPAIMOH-
HOE. ’ C

B mocaemmeM ciydae mcmapeHme TPOMCXOMUT C MOBEPXHOCTH
JHMCTHEB PACTeHW W BHBHBAST HECYKIMIO BJIArm KODPHAMH pacTeHHN
M3 Pa3iIMYHEIX FACTeH MOUYBEHHOMN TOJIIH.

OGa BHMA MCCYIIEHNA MOYBHL BIEKYT 3a c0060ii YBeJHdeHHE ee CBO-
GonHoit (moBepxHOCTHOI) sHepruu. Tak Kak cTemeHb HCCYIMEeHU, KaK
MPaBHIIO, YMEHbIIAETCA CBEPXY BHH3, B MOYBE CO3[AeTCsA HAIPaBIeH-
HEIl BHA3 TPAAAEHT BCACHBAIMEro JABJICHHA, TPOTHBONOJIOKHEN MO

6



HanpaBileHW0 TPAJHEHTY CHJH TAMKEeCTH M 00yCIOBIMBAICIIHA BOCXO-
AAlllee Nepe/iBU;KeHNE NOYBEHHOTO PACTBOpA.

Taxum o6pasom, gyducras sueprusg CoNHIA TOPMOBHT 3III0BHAIB-
HEIe IIpoiieccH. B 3aBucuMocTH 0T (pH3HKO-reorpafuuecKux yCIOBHiA,
IJIaBHEIM 00pasoM OT KOJMYecTBa aTMOCQEPHEX OCAJIKOB U BIMAHHA
pervedpa Ha WX mepepacupelelieHme, B pe3yJbTaTe 5TOr0 AHTHIIIIO-
BHAJBHOTO AEHCTBUA JYYHCTOH SHEPTHA MOTYT BO3HHKHYTH pPasjimd-
Hble THOH BOJHOTO peKMMa IOYB, & CJIEJOBATEJbHO, M Pa3IHUIHOE
CTpOeHKe mpoduiIeil I0YB, B MEPBYIO 0Uepenb — COJEBHX (B MHUPOKOM
CMEICJIe DTOTO CJIOBA).

Ecaum BeiwmumHa mcmapseMoCTH (3aBHCAMAS 0T BeJIMIMHE pafdAa-
IEOHHOTO 0aJaHCa) MEHBIIEe KOJWIECTBA BJIArM, HOCTYHAlOlledi B HOY-
By, TO, KaK IPaBUJIO, CO3[2€TCSA BORHEIA DPEKHM IPOMBIBHOTO THIIA.
C yBesmdeHMeM HMCIADAEeMOCTH W yMEHbIIEHWEM KOJIHMYIECTBA OCAJKOB
CKBO3HOEe IPOMAYMBAHNE JIEJIAeTCA CHAUAJIA HEeKETOJHEM H CO3[aeTcs
BOJHEIA peyKUM IePUORMIECKM HOPOMEIBHOro Tumna. llpm manpmeiimem
H3MeHeHNH KJINMaTHIeCKHX YCJOBUA B TOM jKe HaOpaBleHUH CKBO3-
HOe IIPOMAuMBaHUEe MOYBEHHO-TPYHTOBOH TOJIIE HPEeKpamlaeTcs HOJ-
HOCTHIO M YCTAaHABIMBAETCS HeNPOMHIBHOM BoRHEI pe;kuM. Bereacreue
3TOro B NOYBEHHO-TPYHTOBOH TOJIME BO3HUKAET BOCXOMAIIEe IBHIKe-
HHOe BJIard OT 3eDPKaJia TPYHTOBHX BOJ (€CIH 3TOMY He HPEOATCTBYIOT
JIUTOJOrHYecKre 0COOEHHOCTH CTPOEHHS CPYHTA). Y Ka3aHHHA BOCXO-
AAMYI TOTOK BJIATH CIAYIKHAT NPUINHON HAKOIIEHN COJIell BOIM3M HIK-
He#l TPaHAH H0YBeHHOT0 Tpoduisa. MomBOCTH HOCHEJHET0 B 3TOM CILy-
dae ompeflesisieTcsA MAKCHMaJbHO Ii1yOHHOM Ce30HHOr0 MPOMaIABaHHA
MOYBH, C KOTOPOii 00KYHO COBOAAET M MAKCHMAJNbHAA TayOMHA HPOHMU-
KHOBeHHs KopHeit. Ha sToii craguu nMeercsi codeTaHme ABYX MPOTHBO-
TDOJIO}KHEIX IIPOIECCOB — OTPAaHUYEHHO-JII0BAATHHOTO B HOYBEHHOM
TOJILIe M OTPAHIIEHHOTO COJIeAKKYMYJIATABHOTO B TOJIIe TPYHTA.

HUcrnrouennem n3 310r0 NpaBHiia ABJAAITCA NECKH (B MeHBINeH Mepe
cymecu), obrapmaolime Xopomleii BOJONPOHMIAEMOCTHIO, MAaJIod Blia-
TOeMKOCTHI0, MAJOH YIeldbHOH HNOBEePXHOCTHI0 H MaJIOii BOJOMOABEM-
HOCTBHIO. JTH CBOHCTBA HECKOB B COYETAHAW C HEPABHOMEDHHIM B Tede-
HHe Tofia pacmpefieleHAeM OCAAKOB MOTryT 00eCIeYnTh BOSHNKHOBEHHE
OPOMEIBHOTO PeKHMMa Jajke OPH 3HAYATEIHHOM IPeBHIIEHHH HCIapse-
MOCTH HaJl CYMMOH OCaJKOB.

[Ipu m3mMeHeHwH (B HPOCTPAHCTBE HJA BO BPeMeHH) KIMMATHUECKHX
YCJIOBHiI B CTOPOHY JajibHeiilllero yBeJmdeHUsA HCOapPAeMOCTH 0 YMEHb-
HieHHsA KOJWYeCTBA BJArd, HOCTYHmAioUleidl B HOYBY, rayOmHA IpoMa-
9MBaHAA, & CIel0BAaTEIHHO M MOMHOCTD HJIOBHAILHON TOJNIIM, YMEHb-
MIAIOTCA ¥ TOPMBOHT AKKYMYJAIEHA cojiei mpubinKaeTcs K NOBePXHO-
cTH mouyBH. B KpailHeM cirydae 5a10BHANIBHELA TpoLece BooGle 3aTyxaeT
I HAaYMHAEeTCA NPOTPECCHBHOe HAKONMIeHHe coJieii B IOBEPXHOCT-
HOM CJIoe TIOYBH M [la)ke Ha e¢ HOBEPXHOCTH. JTOMY 0COGEHHO cHOCOG-
cTByeT GIMB0CTH K JAHEBHON HOBEPXHOCTY AJJIOXTOHHHIX, MOCTOSAHHO
OPUTEKAONAX CO CTOPOHEI 3aCOJEHHHX rpyHToBEX Boj. IlouBooGpa-
30BaHNe DU 3HAYMUTEJFHOM 3aCOJeHNHA IO CYTH JleJa MCYe3aeT M Ipo-
Hecc mpmoGperaeT GE3MKO-TEOJOTHISCKHI XapaKTep.
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ATOT aHTHANMOBHANBHLEIA >dPert, 06yCHOBIEHHHA pagMAEOHHEM
axTopoM, ocymiecTBisferca B caMoil mouBe. IIpyruM mposiBIeHmeM
Toro Ke sddexTa ABIAETCA MOTOK MHUHEPAIBHBIX ((B30JBHEIX») Be-
IeCTB W a30Ta, OCYIECTBIAEMbId BecIIUME pacTeHmAMu. OH 3aKJIO-
9aercA, KaK M3BeCTHO, B TOM, 9TO BEICHINE PACTeHUsS M3BIEKAIOT KOD-
HSIMH PasjINYHbIe MEHePaJbHEE BellecTBa M COeIUHEHUS a30Ta M3 pas-
HBIX TOPH30HTOB LOYBH, ¢ pasHbIx rayOumn. Bemecrsa, mocTynupIme
3 TMOYBH B KODHH, B JaJibHEAIIeM IMepeMemaioTca MPeaMyIiecTBeHHO
B HajJ[3eMHLIE OPraHbl PAcTeHUil. ITO MepeaBM;KeHNe IPONCXOIHT B COC-
TaBe PacTBOPOB, BOCXONAMAA MHUIPAIUs KOTOPHX CBA3aHA ¢ TPAHCHH-
paimeil pacTeHHi#, a 3HAYMAT, M ¢ y9acTHeM pajManMOHHON SHepPrumm.

HapmseMurie opraHel pacTeHHI, OTMHpas, MOCTYNAlOT Ha MOBEPX-
HOCTHh HOYBH H B CaMbie HOBePXHOCTHEIE €€ CJIOM, I'jle OTHOCHTEIHHO
yBeJM4eH TaKKe M KOPHEOTHaJ[ ¥ Iie 3aKaHIMBaeTcda, TaKAM 06pa3oM,
OMOJIOTMYECKH MOTOK 30JbHHIX BeNIeCTB W COeNUMHEHHH a3oTa, Ha4W-
Hatomuiica B Gojiee ray6oxkmx caosax mouskl. CiregoBaTelbHO, W HTOT
NOTOK, TOKe IPOHUCXOAAMWN NPH yJacTHH PaaMalOHHON SHEpPruu,
MMeeT BOCXOfifillee (aHTUAIIOBHAILHOE) HAmpaBieHHe. XMUMHIECKUN
3Ke COCTaB 3TOr0 MOTOKA B 3HAYUTENHHOI Mepe 3aBUCHT OT N3G paTelb-
HOH CIHOCOGHOCTH pacTeHWil, 0GpasyoOIUX PACTUTENBLHBI ITOKDPOB,
T. €. OT UX GHOJOTWYeCKUX 0COGeHHOCTeH. B KaTMOHHON YaCTH 3TOTO
MOTOKA MPeolJIafiafoT 4alle BCeTO KaJdbIMil W KaJdii, B TO BpeMsa Kak
aHMOHHAA 9acTh OOBIYHO OLIBaeT MpeAcTaBJIeHa aHMOHAMW OpraHUYec-
KHX KHCIOT, B COCTaB KOTOPHIX BXOJAT a30T W ocdop. ITH KUCIOTHI
MOTYT NPHCYTCTBOBATh M B CBOGOJHOM COCTOAHHM.

W3 crkasaHHOro BHITEKaer, 4TO BeJyllee NOJO}KeHHe OHOJOTUIe-
CKOro akTopa B OYBOOGPa30BaHMU ONpPE/eIAETCA TeM, YTO PACTEHMUA
C03Ial0T BO3MOKHOCTH BOBJIEUEHMSH B IIPONece MOYBOOGPa3OBaHHS pa-
guanuoHHON sHeprum CoJiHIA, NePBOHAYAJLHO TPaHCHOPMHUDYA ee
B mpornecce GOTOCHMHTE3a B dHEPrui0 xmmuueckyo. OpgHOH M3 CTOPOH
9TOro mporecca ABIAeTCA TO, YTO pacTeHHs (B G0TbMIUHCTBE CAyIaeB —
BHICIIME) BBIBBHIBAIOT, MpPH yYaCTHH [IONHM pafMarAOHHOH SHEPTHH,
TpaHcPOPMUPOBaHHO! B TEIIOBYIO, BOCXO[AINIee NBIKeHAe MAHE PAJIb-
HHIX BeIecTB U cOoeUHEHNUI azoTa N3 Gojee MM MeHee IIIyGOKAX CIOEB
IOYBH B NOBEPXHOCTHHI TOPHBOHT M Ha €€ MOBEPXHOCTH, ONpeess
IIPH 5TOM K €OCTaB jlaHHOro noToka. CaMo ke BKJIIOUeHHe TpaHcHOpMHu-
POBaHHOI pagumamuoHHON sHepruM (omaja) B OpoIecc DOIB00Gpa3oBa-
HHAA oGecliearBaeTCH APYroil IPYNNoil KUBEHX OPraHW3MOB, COCTABJIA-
OIMX KUBYI0 ($a3y MOYBH M OCYMECTBIAWIUX PasjoKeHNe DaCTH-
TEJIBHOTO OIaja.

HmBas ¢asa mouBm B mpoiecce pasiioKEeHHA OCTATKOB BHICHIHUX
pacTeHHH M IpeBPallleHUsA NPOAYKTOB 3TOTO paclaja co3faeTr pAx opra-
HOYeCKMX COe[WHEeHWil, B TOM YHCJe CBOGOIHEE KHCIOTH, KOTOpDHIe,
HO-BHJMMOMY, MTPAIOT CYI[eCTBEHHYIO POJE B pas3pymeHHH (BHIBETPH-
BaHMU) KaK IePBUYHKIX, TAK U BTOPUMYHHIX MHHEPAJOB M B MOGUIA3a-
MU OPOJYKTOB 3TOro paspymenusa. B pesyinsraTe HeATeNHHOCTH KU~
Boil (passr 00pasyoOTCA M TaKWe BasKHEIe B KPYTOBOPOTE a30Ta BeIIecT-
Ba, KaK MOHH aMMOHHs, a30THCTOH H a30THOH KHCIOT, a TaKe IPO-
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HCXOAT BOCCTAHOBJEHUE COeJAHEHMH Kelle3a W Maprauia, QUKcamus
MOJIeKYJISAPHOTO a30Ta, OCBOOOKIEHWE W3 DACTUTENHHEIX OCTATKOB
30JIEHEIX 3JIeMeHTOB W HIepeBoj UX B OPMHl, JOCTYIHHE [JJIA PacTeHHiH
HT. I

BMmecte ¢ TeMm ;KH3HeneATEILHOCTD JKUBOH (asH B COYETAHHN ¢ He-
KOTOPHMHE (H3MKO-XVMIYECKMMHI DEeaKIHMAMH CO3[jaeT rymyc — Goiee
HIY MeHee [JJIHTEeILHO YCTOWIUBYIO OPraHMYeCKYI0 9acTh TOUYBH, B KO-
TOPO#l aKKYMYJMpYyeTCs pajualdOHHAA DHEPrHusa, TPaHCHOPMHPOBAH-
HaAg B SHEPTUI0 XHMHYECKYIO.

IIpsiMoe m KocBeHHOe ydYacTHe B HMOYBOOODa30BAaHWM PagUAI[MOH-
HOH HHeprud, 0GMeH BeN[eCTBOM M 3HePrueil Mexy MOYBOM U [PYTAMHA
IPUPOAHEIMHA TellaMM (IDYHT, BOMBI, atMocdepa U 3elleHEE PACTEHUA),
JKU3HENeATENFHOCTh PACTeHUI, KUBON (pashl TOYBH, a TaKiKe BIHAHHE
TPaBHUTAIHOHHOTO NOJs 3eMJIM — BOT Ba)KHeWIMHe NPHYMHH IpeBpa-
IIeHUA ¥ NepeBIMKeHNs BeIeCTB ¥ dHePrud B nouse. To ects 06o6mien-
HO BCe OHM SIBIANOTCH HNPHAYMHONE BO3HHKHOBEHHA Pa3HOOODA3HEIX IO
CBOell IPEpOJie, CBOEMY XapaKTepy, CBOEMY COfiep:KaHHI0 U CYIIHOCTH
B3aMMOCBA3aHHKX MOYBEHHHX IIPONECCOB. BCIO COBOKYIHOCTH HOCIEH-
HOX B 00IeM Xofie BOBHMKHOBEHNs, CTAHOBJIEHNUsA, PAa3BUTASA M COBpe-
MEHHOTO CYIeCTBOBaHHMSA (GKM3HI») IOYBH MH HashBaeM I0YBOOGpa-
30BaTEJIBHEIM IPOLECCOM, a MPORYKT MX — IOYBOM.

ITosnanme cymecrBa («MexaHH3Ma») MOYBOOGPA30BATEIHHOTO IIPO-
mecca ecTh IJaBHasg HaydHasA 33jjJada TeHETHIeCKOr0 NOYBOBENeHHA.
IlosToMy mcciemoBaHMe MOYBH KaK MPHPOMHOIO Tela HOJKHO 3aKII0-
9aThcsl B M3Y4YeHUM ee CBOMCTB M CocTaBa, Iporecca ee o6pasoBaHAA
(cTaHOBJIeHMs W PasBHUTHUA) U ee COBPEMEHHOU KM3HHU», T. €. B H3yde-
HUM HOCTOSHHO COBEePIIAIONIAXCA B Heil PAsiIMYHKX Hpocredmux ¢u-
3WYECKUX, XAMUIeCKHX M GHOJOTHYECKHX (B CAMOM NIMPOKOM CMBICIE
9THX TePMHUHOB) SBJEHNI U IPOIECCOB B NX B3aMMOJE/iCTBNIN M B 3aBH-
cuMocTH OoT (aKTOPOB W YCJAOBHi mOYBOOGpPAa30OBaHMWA, a TaKKe WM B
YCTAaHOBJIEHMM B3aKOHOMePHOCTEH reorpapuuecKoro pacupefereHus
mouB Ha 3eMie.

CoBepimeHHO TaKOH jKe HOAXO[ HOJKeH OHTh IHOJOKeH B OCHOBY
WM3YYeHUs TNOYBH KAaK CPeJCcTBA MPOM3BOJACTBA B CEIHCKOM XO03AHCTBE
(rmaBHBIM 00pa30oM B 3eMJe[elNy) U B JECHOM XO03AiiCTBe, ¢ BOBJeUe-
HHeM B MCCIe[OBaHHE B DTOM ClIy4ae BCeX aHTPOIOTEHHHX (aKTOPOB
I0YB00OPA30BAHNUS.

I'nmaBHO# 3afavell TOYBOBEJEHNA B 3TUX JABYX OTPACHAX HAPOJHOTO
X03dficTBa ABIsAeTcA Pa3paboTKa HaYYHHX OCHOB TAKOI'0 PeryJjmpoBa-
HUs HaNpPaBIEeHUSI ¥ CKOPOCTH IMOYBEeHHHX OPOIEcCcOB, KOTOPoe obecie-
gm0 Gh DOJNy4eHMe MaKCHMMAaJbHOr0 KOJNHMYeCTBA NPONYKIUH 3a/iaH-
HOT'0 Ka4ecTBa — IOJEBHX, JYIOBHX U MacTOUIMHEIX KYJIBTYP B CEIb-
CKOM XO03f#iCTBe ¥ JIPeBeCHHX HacasKIeHMii B JlecHOM Xo3giictBe. Ha-
yuHO 060CHOBAHHOE PEINeHME 9TOH IPaKTHYECKON 3aaul MOKeT ObITH
OCYIEecTBIEHO TOJHKO HA OCHOBE INIYGOKOTO M TOYHOI'O NPeCTaBIeHH
0 IpHpofie BCeX ABJEHUIl, COCTABIAIONINX B COBOKYHOHOCTH IOYBO-
00pasoBaTedbHHI IPOIECC, B HX CIO0KHOM B3aUMOJIGCTBHE, a TaKiKe
0 cyllecTBe TeX M3MeHeHHH, KOTOpHe BHOCATCA B 3TH ABJIEHNA U B
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TT0YBOOGPA30BATEIBHHI IPOMECC pPA3INYHEIMIA AarpOTeXHUYECKAMH,
arpoOXMMUYECKAME, MEITHOPATABHHIMY ¥ WHHIME MepPON puATHAMA. VIHbI-
MH clI0BaMu, cOPMYTNPOBAHHBIA BHIIe IeHETHYeCKUH MOFXO K M3Y-
9eHHUIO IT0YB COXpaHseT ¢BOI0 003aTelILHOCTD 1 B TeX clIydasdX, Korga
MH JOJKHH PEeIIaTh BOINPOCH IIOBHINEHAS IPOXYKTHBHOCTE IOYB IY-
TeM AKTUBHOI'O BMeNIaTelIbCTBA B II0YBOOOPA30OBaHHe.

Yxazaudsle BhIIe IPOCTEHINNEe IIPOMECCH IO XapaKTePy MOTYT
ObITH TOXpa3feeHH Ha uemupe zpynne: 1) mpomeccs o6MeHa Bemme-
CTBaMH W »Heprueil MeXAy NOYBON M APYrMMH NPHPOXHHMHE TelaMM’
(TpomeccH mOCTYNJIeHNA B TMOYBY U BHIHOCA M3 Hee); 2) HIpoOmeccH Ipe-
BpAIeHNs BemecTB W 3HePruM, IPOWCXOAsSMUe B caMOM HOYBEHHOM
Tese; 3) MPOIMECCH M3MeHeHUsT (PU3NIeCKOTO COCTOSTHUS BEMECTB B 0Y-
BEHHOM TeJjie; 4) IpOIecCcH HMepeBIyKeHNs BelleCTB U »HePrud B IOY-
BEHHOM TeJe.

K nepeoii m3 »TMX Trpymm OTHOCATCS CHENYIOIEE IIPOIECCH:
a) MHOTOCTOPOHHHUI 06MeH razaMu B cucTeMe atMocdepa—ImouBa—pac-
TeHne (KOpHM)—TpyHT; 6) TaKoil jKe MHOTOCTOPOHHUHA B TOH jKe CHCTe-
Me Oo0MeH BJaroil (KMIKOH W TmapooGpasHOil); B) o6MeH KODPOTKO- I
IJAMHHOBOAHOBOM panmanmeit B cucreme CoiHIle—I09Ba—aTtMocde-
pa—KOCMHYecKOe HPOCTPAHCTBO; I) MHOTOCTODOHHHE OOMEH Temyo-
Bofl »pHeprueit B cmcreMe arMmocdepa—II09YBa—pacTeHNe—TIDPYHT;
1) IBYCTOPOHHHN OOMEH 30JLHHMH BeIIeCTBAMH M a30TOM B CHCTEMeE
I0YBa — PacTUTENLHOCTE; €) 6e306MeHHOEe, TPEUMYMECTBEHHO OHOCTO-
pOHHee MOCTYIUIeHHEe B IOYBY OPTAaHMYECKOTO BelecTBa, CHWHTE3MPO-
BaHHOTO pPAaCTEHUAMM, Hecylero B cefe XUMUYECKYI0 3HEDPIrHIO, fAB-
IAI0mylocd TpaHcPOpMUPOBaHHOM Jyumcroil sHeprueit CoiaHIA;
K) NMOCTYIJIeHNe B MOYBY PA3IUYHEIX aGHOTEHHHX BellecTB, IPeAMY-
mecTBeHHO OTXOJO0B IPOMHILIEHHOCTH B BHAe ra3oB H asposoiei
(B ToM umeme ¢ arMocepHBHIME OCajKaMH); 3) NBYCTOPOHHUN 00MeH
ME}KIy NOYBOM M aTMOC(HEPHON NHIBI0; U) IBYCTOPOHHNA 00MEeH MeXIY
OOYBO# M TPYHTOM COJAMH.

Ko emopoii rpynme otHocsaTCs cieaylomue sSBJIEHHS: a) PasHOO0O-
pasHBe DEeAKINHU pPasloKeHUS OPTraHWIeCKUX COeNMHeHWH, BXONAMINUX
B COCTaB PacTHTENHHOT0 Omaja; 0) MUKPOGHHIA CHHTE3 W MHUKPOGHOE
pasioskeHHe, 00pa3oBaHUe U Pa3io’KeHNe OPraHO-MIHepaJIbHEIX COe-
OWHEHWH pas3HON Mpuponsl (KOMIUIEKCHEIe 30JIU ¥ TeJU, XelaTs, Opra-
HUYECKHMEe COJIM MeTaJINYecKMX KaTHOHOB M T. J.); B) HOBooOpa3oBa-
HHUe M pacHaj pasiW4HHX OPraHUYeCKUX KUCIOT U UX cojeil; I) oOMeH
HMOHAMHE M MOJIEKYJaMM MeXIy TBepHoul ! »Kumkoil dasamu; n) ¢mrca-
IIUsA MOJEKYJASAPHOr0 a3ora M3 MOYBEHHOIO BO3JyXa, a TaKKe aMMO-
HAQUKAINA, HITPUPAKATNA U MeHUTPUPAKATA; e) OKHUCIeHUe U BOC-
CTAHOBJEHUE, B OCOGEHHOCTM COEIUHEHUH jKeje3a W MapraHna;
) OTHEeNBHEIE PeaKINH, U3 KOTOPHIX CJIaraloTcs pasiioKeHNe U mpeBpa-
OieHVe MePBUYHLIX M BTOPHYHHIX MUHEPANOB M CHHTE3 BTOPUIHEIX.

K 'mpemueii rpynne oTHOCATCH M3MeHeHHS (U3UYECKOTO COCTOA-
HEA: a) $a30BEe Mepexonsl Boxsl (HCIIapeHWe WM KOHeHCAnusA, 3aMep-
3aHUE W TasgHWe MOYBEHHON BJIaru) M cojiedl (pacTBOpPeHWe W KpHCTAJI-
am3anus); 6) W3MeHeHHS CTPYKTYPHOTO COCTOSHHUS NOYBEeHHOH MacCCH

I
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(Koarynsmus, memTM3anusA, arperanua ¥ Jesarperanus); B) u3MeHe-
HHUe CTeNeHHW RUCIEPCHOCTH ((pusmueckoe pasgpobileHMe MHUHEpPaJlb-
HEIX YacTHI], 00pa3oBaH¥e TBEPAbX KOHKPEIUH PasHOro XMMHYECKOTO
cocrasa).

Yemeepmas rpynna: a) mepefBIKeHHE BO3JyXa BHYTPU IOYBH
Oy, BIMSIHWEM W3MeHeHH# aTMocepHOro NaBIeHWS U TeMIepaTyphl;
6) nud¢dysHoe mepefBUIKEHME I'a30B B NOYBEHHOM BO3yXe M B JKWA-
Koil ¢ase; B) mepefBIKeHUe ;KUMKOM (as3hl NOJ BIUSHUEM CHUJIB TsKe-
CTH, KANWIISIPHHX, COPOIMOHHEIX M OCMOTHYECKUX CHJI; T) HePeiBHU-
JKeHUe BOMSHOrO mapa IOf BIMSIHWEM IpajueHTa ero fRaBleHus, o0yc-
JIOBIEHHOTO TeMIEePATyDHEIM IDafiMeHTOM WJHU IpajueHTOM cOpOLMOH-
HHX cull (IpH BIayKHOCTH Hmke B3); 1) mepeMemieHrme mouyBeHHON Mac:
CH }KMBOTHHIMM —3€MJIePOSAIMHU, IpaBUTaleil (BMbIBaHUE, 3aCHIIaHuE),
KpPUOTYpPOAIMOHHEIMY SBJIEHUAME ¥ AD.; €) Ilepefiladya pasjiuyHHX BU
JOB Hepruu (TemIoBO#, IeKTPUUYECKON # AP.).

IHoguepxueM emie pas, 9To Kajkfas M3 mePeuUCcHeHHBX HOATPYHI
OXBaTHIBaeT O4YeHb 0OJBINOE YHCIO HPOCTEHINMX, CAMBIX 3JeMeHTap-
HEIX fIBJIeHMi, peaKnuil u npomeccoB. [loaToMy Bce ymoMsHyThie IIpo-
creiiiive SBIEHHS U MPOIECCH Ielecoo0pasHo Oblro Obl HasBaTh die-
MEHTapPHEIMU IOYBOOOpasoBaTelbHEIMU mpoueccamu. Ho sTtor tepmun
HU. 1I. TI'epacumosam u M. A. T'mazoBckoit (1960) 61 McHDONB30BaH
IO HAaUMEHOBAHUA IPOIECCOB [PYrOro HOpsaKa, 0ojee CIOKHHX,
0 KOTODHX NOifer peusp Hanbime. 1loaToMy Bo U3GekaHHMe IYTAHUIIBI
MBI IIpefijlaraeM Ha3BAHHHIM IPOCTEAININM SIBIEHUAM, PeaKIuAM U Ipo-
meccaM [aTh YCIOBHOe HasBaHUE ROY6000DA306AMENLHHL MUKDORDO-
yeccos. .

XapaxrepHasi uepra IIpOIecca mMOYBOOGPA30OBAHMA - €0 IUKINY-
Hocth (Pogme, 1938). Ona mopgumHeHa, ¢ OHOH CTOPOHEI, CYHIECTBYIO-
IeMy B OPUPOJie TPOHOMY (cyTouHOMY, TOTUYHOMY M MHOI‘OJIGTHeMy)
PUTMY TOCTYILIeHHS Ha IOBEPXHOCTH MOYBH pannaunonnon 9HEepruu,
CBSI3aHHOMY C BpallleHueM 3eMJIN BOKPYT cBoeit ocu ¥ BOokpyr Cons-
1a, ¢ MHOTOJNeTHUMHU KojeGaHuaMu aKtuBHoctH CONHIA, a ¢ Apyroi
CTOPOHH — OWOJOTUYECKOMY PHTMY pPasBUTHA PpacTeHHi.

IMuxnuaHoCcTh mMOUBOOGPA30BAHMA BEIPAKAETCS B BO3HMKHOBEHHHU
¥ B3aMMHO# cMeHe CJaralomdX €ro MUKPONPOIECCOB HPOTMBOIOJOK-
HOTO XapaxTepa ¥ Hampasienus. [Ipumepamu Taxoii cMeHH ABIAIOTCA:
HarpesaHue ¥ OXJasKjeHHUe NOYBH, €€ YBIa)KHeHHe M MCCyIleHHe, 3a-
MepsaHve U OTTauBaHHWe, WcHapeHWe W KOHIeHCAIMs MOYBEHHOH Bia-
I'H, PeakIM¥ PasloKeHUs OPraHUWYEeCKUX BeHleCTB M UX CHHTe3a, HU-
TPUQHKAES U JeHUTPUQUKALUsA, OKUCIeHHEe M BOCCTAHOBIEHEHE pas-
JVYHHX COeqUHEHUN, a TaKKe peakIuy, 00yCIOBIUBAIOMUE paciaf
BTOPHYHEIX MUHEPAJIOB M UX HOoBooOpasoBaume u T. 7i. BMmecTe ¢ TemM,
OfHAKO, B IOYBE CYMECTBYIOT HPONECCH, HAYN(He NOCTOSHHO B OJHOM
HampaBIEHUM, XOTA ¥ ¢ IepeMeHHO# cKopocteio. TaxoB, Hampumep,
pacnaji mePBUYHHIX MUHEPAJOB.

HurnuusoctTh N0YBOO6pPa30BABYSL XaPAKTEPRIYETCA TeM, 910 IMK-
JH PpasHOH DPOJOJKUTENbHOCTH M DPAa3HOH cTemeHM BHPAaMeHHOCTH
HAJIAraloTcsa OfWH Ha Jpyroi. B GoxpluimHCTBe ciydaeB HaubGodee pes-

11



KO BHIPa)KeH OMUYHHI IIUKJI, TAK KaK IMeHHO eMy 0OHYHO CBOMCTBEH-
Ha HawbolpImas aMILINTyla W3MeHeHUS yCIoBHUil (B 0cOGeHHOCTH pa-
IMANuOHHHIX W TEILIOBEIX) IIPH 4epefOBaHUYU ce30HOB rofa. OpHaxko Ha
3eMHOM Iape BCTPEYAIOTCH U TaKue COYeTaHUs reorpaduuecKEx (umpe-
HMYMECTBEHHO KIMMATHYECKNX) YCJAOBHil, HPW KOTODHX CYTOYHAs
aMILIMTy[la PAJUANUOHHEIX M TEIJIOBHX KOJeGaHUH NPEBHINAET TOM0-
BYIO.

BcalencrBue cMeHE ABIeHMil 0JHOTO HAIPABIeHHS U XapaKTepa Ha
ABJIEHNA TPOTUBOMOJOKHOTO HATPABIEHUSA U XapaKTepa BO3ZHHUKAET
TEeHJeHIUSA OoOpPaTEMOCTH W0YBOOGPA30BATEIBHHX MUKPOIPONECCOB.
OpBako MOJHOY 06PATUMOCTH, T. €. IOJHOTO 3aMEKAHUS IUKJIA, MOJ-
HOM KOMOEHCANMM OJ{HOTO NMOJYLIHMKIa APYraM, o6paTHOTO HampaBlie-
HUs, KaK IPaBUiIo0, He BosHnKaeT. [lo OkoH9aHUHU NUKIa BCErja coXpa-
HAIOTCA HEKOTODHE OCTaTouyHbie MaMeHeHHsi. HakamnuBasick B pAmy
clefyIOMKUX OfMH 3a APYIHMM LMKIOB, 3TH OCTATOYHEIE H3MEHEHMS
CIUBAIOTCA B HIPOTPECCUBHHII HeoOpaTHMBIA IpoIecc, BOCHpPUHHMAae-
Msil HaMH KaK IO4YBOOGpPAa30BaTelbHEI MaKpPOIPOIeCC, B pe3ylbTaTe
KOTOPOTO IPOHCXOAUT CTAHOBJI€HIE ¥ PAaSBUTUE IOUBH TOTO MIM MHOIO
tana. Hax BuamM, 5T0 pasBUTHE €CTh DPE3yNBTAT B3AaMMHON CMEHEH
(«GOPHOEY) HPOTHBOMONIOKHO HANPaBIEHHBIX MUKPOIPOIECCOB.

WNsMeHenus, HakalIMBalomyecss Ha PasiuvyHON riy0MHe OT HHEB-
HOIl TOBEPXHOCTH, T. €. B PasHHX CI0AX GopMuPyIOmeics HOYBEeHHOMI
TOJIIH, MO CBOEi KaueCTBEHIION CymHOCTH pasiudHE. B cumay artoro
yKaszaHHasf TOJINA pacuyieHseTcs Ha HeCKOJNHKO FOPU3OHTOB, OTINYA0-
mMUuXCA ONMH OT JPYroro pasiuyHHME OpHsHaKaMu, HO B3aNMHO CBs-
3aHHHIX B CBOEM INIDOMCXOK[eHWH. JTa CBA3b OCYMECTBISETCA TIJIaB-
HEIM 00pa3oM depes HepejBH;KeHHEe PAsINYHBIX BEMECTB U3 OJHUX
rOpU30HTOB B Pyrue, 4acTHYHO COLNPOBOKAAIONieecs aKKyMyJAnue.
[IpusHaku, mO0 KOTOPHM BO3HHMKAIONIME TOPU30HTHL OTIHYAIOTCS OfHUA
oT Apyroro, Gojiee WM MeHee YCTONYUBH M CYHECTBEHHO He MEHAIOTCA
HA TPOTAKEHUU TOJOBBIX ¥ MHOTOJETHHUX ITHKIOB, HO CIOCOGHH K BBO-
JAONAA B BeKOBBIX IUKJIAaX (C 4eM CBsA3aHA HBOJIONKS IOYBH B I[EJIOM).

[lockonBKy KasKIOMY rOpPHBOHTY HpHCymia ocobas cucTeMa HIpu3-
HAaKOB, NOCTOJBKY MOKHO BHIJENATH uacmHKble NOw6000pa306amensvHbie
makponpoyecce. (31eMeHTapHBIe MOoYBeHHEe npornecchl mo V. II. Tepa-
cumoBy u M. A. I'mazoBckoii, 1960), ciosxHble ¥ KOMIIIEKCHEIE IO CBOEH
npupoje, clraramomuecs U3 BeCbMa MHOTOYHCIEHHBIX MUK POTIPOIECCOB.
ITpumeps! yacTHHX DouBOOGpasoBaTENIBHHX MaKponpoueccos: 1) o6pa-
30BaHHe TOBEPXHOCTHHIX OPraHOTeHHEIX TOPM30HTOB (CTEIHO BOMIOK,
JlecHass TONCTHIKA, TOPQ); 2) ryMycoBO-aKKYMYJSTHUBHEIN IIpoIecc;
3) saconeHme (kapGoOHaTHOe, THIICOBOE, JEIKOPACTBODUMBEIMH COJIs-
Mu); 4) JokanbHasA KOHIEHTpAaIUsA jKeje3a M Maprasia, gyacro B ¢op-
Me OpPraHO-MUHEeDAJbHHX CoeqUHEHHi (0Kelle3HeHHe, OPYyAeHeHHe H
7 cerperanus); 9) paccolleHHe (0T Kap6oHATOB, THICA, JErKOPacTBO-
pUMEIX cojeit); 6) meccmBayk; 7) ocodojeHume; 8) OCOIoHIEBaHHE;
9) onopsonusanue; 10) ornunusanue; 11) orneenue; 12) Ppeppanmurusa-
nus; 13) WIaoBHAIBHEE NPONECCH (MILIIOBHAJIbHO-3Kele3UCThH, M-
JA0BUAI BHO-I'YMYCOBO-3KeNe3UCTH Y, WITIOBAAIBHO-TINHO3EMHO-TYMY_
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COBHIll,  WINIOBHANBHO-TIIMHUCTHY,  HMIIOBHAIbHO-KApGOHATHHI)
u ap.

Bcee yxasaHHHe gacTHBE T0YBOOOPa3oBaTelbHHE MaKpPOIPOIECCH,
TIpeficTaBIAIAE 0 CBOEA CYIMHOCTA COBOKYIHOCTH ABIEHUI mpeBpa-
MEHAs ¥ HepeJBU;KeHUS] BelleCTB M DHEPrUH, MOTYT COUETATHCA APYT
¢ IPYrOM IO HECKONBKY B O(HOM ¥ TOM jKe ropusoHTe. Hampumep, npn
0o0pa3oBaHNM I'yMyCOBOTO FOPU30HTA MOJ30JIUCTOH IOYBHI COYETAIOTCH
OpOLEeccH TyMYCOBO-aKKYMYJIATHBHBIA ¥ ONOA30JWMBAaHUA; OpH obpa-
30BaHUM TYMYCOBOTO TOPH30HTA IIOBEPXHOCTHO-TIEeBATO-IOJ30IUCTOR
mOYBH K yKasaHHHM ABYM YaCTHEIM MaKpPOIPOIeCcaM IPUCOEAMHIETCA
ellle ¥ TPEeTH! — OTieeHHUe; PACCONEHHE MOKET CO4eTaThCA C OCOJOH-
HeBaHUEM W OCOJIOlEHUEM, IPONECC OMOA30IHMBAHUA — C Cerperarueit
JKejle3a ¥ MapraHma B IO30JMCTOM IOPU30HTE W T. A.

B pesyabraTe YaCcTHEIX MOYBOOGPA30BaTEIBHHX MaKpOIpPONECCOB
WU, 4ame, UX COYeTAaHHU CO3JAI0TCH pPasiIuyHhEe NOYBeHHBIE TOPU30H-
TH. CrcTeMa B3aMMOCBA3aHHBIX B CBOEM NPOHCXOKIEHNU I'OPH30HTOB
00pas3yer mMOYBEHHOE Tel0 ¢ INPHCYIUM €My XapaKTepPHHM IPOQuIeM.

Taxkum 00pasoM, TOYBa ABIAETCHA HPOXYKTOM CIOKHOTO IPOIECCa,
CJIAraoIerocsi U3 MHOYKECTBA Pa3iMdHBIX B3aMMOCBSA3aHHHEIX IPOCTEii-
MNUX MEKPOIPOIECCOB, 00BeUHAIOMMUXCA B YacTHEE IIOYBOOGPa30Ba-
TedbHEe MakpompomeccH. Hpomece ke coueranua mocienHmX Gypem
HasHBaTh 06yUM NOUE006pa3oeamesbHuMm makponpoyeccom. Vimenno Ta-
Kue IPOoIecch UMETCA B BHIY, KOTHAa Mbl TOBOPEM O IPOIECCAX IOJ-
30JIECTOM, 9ePHO3eMHOM, GYyPO3EMHOM, COJTOHIOBOM U T. fi. IIpomykToM™
o6mero moyBoO0Opa30BaTEIBHOI0 MAaKpPONpPOIlECCa BCErja sBIIETCs
nouseHHoe Mes0 ¢ XaPAKTEPHHIM, NPUCYHMM eMYy COdYeTaHHEM TIOpH-
30HTOB, T. €. CTPOEHEEM IPOPuI.

MoskHO pasiamuaTh deTHIpe OCHOBHHIX METOJIa M3Y4eHHSA IOYBOOO-
PasoBaTelbHEIX IPOIECCOB PasHHIX KaTteropwii: 1) cpaBHHTEIBHO-Te-
orpaduueckuii, 2) cpaBHETEILHO-aHANIUTHYECKHUH, 3) CTAMOHADHHI,
4) merox mopmenupoBanus (Pope, 1971). )

dunsa wmsyuenus mouBooGpasoBaTeldbHEIX MEKPOIPOIECCOB HepBHE
IBa U3 3TUX METOJ0B He MPUTOHHI; MUKPOTIPOLECCH HOJKHE M3yIaTh-
Cs1 CTAI[MOHAPHEIM METOIOM, KOTODEIl BO MHOTHX CJIydYasiX MOKeT IJIO-
TOTBOPHO COYETATHCA € METOJOM MOJEIMPOBAHUSA.

Heo6xoguMocTps M3ydeHUs GKUSHU MOYBY CTAllOHAPHBIM METONOM
orueTIEBO cosHaBalach B. B. oxyuaesum (1951), a Taxike MEHOrEMU
KpyuHeimumMu ero mnocienoBatenamu — I'. H. Bricomxum (1962),
C. A. 3axaposuuM (1927) u np. OnHako »T0 HanmpaBlieHHe B TOYBOBENiE-
HUH, K COKAJEHWIO, elle He MOJYYMIO JONKHOTO PAa3BUTHUA.

ITpe:xpme ueM DPECTYHUTH K PACCMOTPEHHIO CTA[HOHAPHOTO METONA,
OCTAaHOBHMCSI eINe Ha HEKOTOPHX OOmMX HPUHIMANAX H3yYeHHS MOI-
Bo0Gpa3oBaTeIbHEX HPOLECCOB.

ITouBa anusoTponHa, IpHYeM ee aHN30TPOHHOCTD, CO3aHHAs B IPO-
1ecce mMOYBooOPA3OBAHUA, BaKIIYAETCHA B PaCyIeHeHHOCTH €e TOJINH
Ha pasiugHBe IO COCTaBY U CBOHCTBAM rOpu30HTH. Takad mOYBEHHO-
reHeruyecKasi, Tak CKa3aTh, aHU3O0TPONHOCTH HEPENKO OCIOKHSIETCSH
eme HepPBOHAYAJIHHOH Te0JOruYecKOd HEOTHOPOFHOCTHIO (CJIOHCTO-
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CTHIO) MaTePHHCKON mOpPOAs. DBiaromaps aHWBOTPONHOCTH MOYBEL
06'bEKTOM MCCIElOBAHUS BCETJa JNOJIKEeH OHITH ee Mpoduib, WJIH, WHA-
4e TOBOpHA, BeA CUCTeMa B3aMMHO CBSI3aHHBIX B CBOEM IIPOUCXOKIeHUH
TOPHU30HTOB, cjlaralomux noyseHHOe TeXo. [loaTomy nepewii npunyun
UCCIeJ0BaHNSA TOYB, CaMbelii BasKHBIM M XOpOIIO M3BECTHHI,- - IIPO-
¢uIbHOE UX U3ydeHWE. A TaKk KaK CaMu II0YBeHHBIe I'OPU30HTHL MOTYT
OHTb TOKE AaHHM3OTPONHHEI, TO 6MOPOL NPUHYUR — HEIPePHBHOCTH
B MCCIE0OBAaHUM BePTHKAIbHOro npoduias mousk. Hecobaonenue s10-
ro IPUHOMIA MOKeT IHOBJIedyb 3a c060il BHIafieHUe N3 Pe3yIbTaTOB HC-
clleJlOBaHMSI KaKUX-Au0G0 BHeIIHe He BHIPA)KeHHKIX, HO TeM He MeHee
BaKHBIX 0COOGEHHOCTEH CTPOEHHA NPO(UISA MOUYBH MM OTAETHHHX €ro
FOPU30HTOB U UX PEKUMOB. K poMme Toro, HemnpepEHIBHOCTH B H3yUeHUN
npomiIss mOYBH MO3BOJsIeT 00HLEKTHBHO 0GOCHOBATH CYIIECTBOBAHUE
TpaHUI] MEKY NOYBEHHHIMH IOPH30HTaMHu, 0COOEHHO B TeX clydasXx,
KOTJa 5TH rpaHunbl MOpOJOruyecKH BHPasKeHbl HEpesKo.

Tpemuii o6wuli npuhyun W3yYeHns WOYB ¥ LOYBOOOPA3OBATENb-
HBIX IIPOIIECCOB, 0GOCHOBHIBATH KOTOPHI BBUAY €ro 04eBHIHOCTH efiBa
TM CIefyeT, 3aKII0YaeTcsi B HeoOXOQUMOCTH QXHOBPEMEHHOTO CONpS-
7KEeHHOT0 U3YYEeHHs NMPOIeCCOB M ABJIEHUHA oOMeHa BemleCTBaMu M 3HeP-
rueil Mex{y HmOYBOM U JPYrUMHM TPHPOZHEMHU TelaMH.

CocraB m CBOMCTBA HOYBH CYLIECTBEHHO BAPBbUPYIOT B IPOCTPaH-
CTBe flajKe B IpejleJlaX OJHOTO M TOro jKe Hambosee JpoGHOTY KOHTYpa
Ha KapTe, KOTODHII IpEACTABIAETCSA «BIOJHe ONHODONHBIM» IIPH Ca-
MOM TIIATENbHOM U TOYHOM KpyIHOMacmTaGHOM KaprupoBanum. M3
9TOT0 (aKTa BHTEKAeT ueméepmulli npuHyun: a060e HcclefoBaHUE
DOYBHI JOMKHO BKJIIOYATH B ceGs CTaTHCTHYECKOe H3yYeHHe Bappupye-
MOCTH CBOHCTB M COCTaBa MOYBH B IPOCTPAHCTBe. Y YMTHIBas pas3pa-
GOTKY NMOHATHSA O KOHKPETHOM NOYBEHHOM WHIMBHAYYMe («IeOHEe»)
W MeTOJO0B ero BHjeldeHus ¥ xapaxrtepuctziu (Hosnoecxuit, 1970;
CM. TaKKe eT0 CTaThI0 B HacrofameM COOPHUKE), CIeyeT CYUTATH Ke-
JaTeJIbHBIM U JaKe HeoOXORMMBIM KOHKPETHHIM O0GBHEKTOM HCCJIEROoBa-
HOS NeJ0H NI HeCKOJBKO OJWHAKOBHX TETOHOB.

O6mpmit noyBooGpasoBaTedbHEI TPOIECC claraerTcsa u3 o4eHb GOJb-
HIOTO gHcla MOYBOOGpa3oBaTelbHBIX MUKPONIPOILECCOB. 3ajaga Hccie-
JOBaHNA 3aKJI09aeTcsd B TOM, 4TO0H pazobpaThcsa He TOJIBKO B CYHIHO-
CTH 3THX OTAENbHEIX MHUKPOIPOIECCOB, HO W, UTO ellle BasKHee, B UX
B3aMMHO¥ cBsizu. VI3 aroro BEITeKaeT namuii npukyun — HeoOXomu-
MOCTh KOMILUIEKCHOCTH HCCIefoBaHHil. JTa KOMIUIEKCHOCTh MOJKHA
OBITHL He TOJIHLKO BHYTPEHHEH, T. €. M3y4alolledl mpoIeccH, IpoTeKao-
e B caMoil mOYBe, HO M BHeNIHel, T. €. JON)KHA OXBaTHIBATh M fB-
JleHNSI B3auUMoOfeicTBUA (0GMeH BellleCTBaMHM U pHePrueil) Me)Kay mod-
BOIl M NPYTMMH IPUPOAHEIMY TeJaMH.

Muxponpomecch OTANYAOTCH OT MAKPOIPONMECCOB IpeKIe BCETO
T€M, 9TO HeNOCPEACTBEeHHO HAOIIONaTh MX MOKHO IPEMMYHIECTBEHHO
B JKHJIKOI, rasoo0pasHoil U jkuBOil Paszax, B TO BpeMs Kak 0 X0/le MaK-
pOIPOIeCCOB MH CYAMM IJaBHHM 00pa3oM IO M3MeHEHUAM TBepAoi
¢ass. BmpouyeMm, mpomecc COJeHAKOIJIEHHs, HAIPHMED, OXBAaTHIBaeT
u TBepAyIo ¢asy. Bropoe cymiecTBeHHOE OTINYME 3aKII0IAETCH B TOM,
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970 GOJBHMIMHCTBO MUKPOIDPOIECCOB OTYETIWBO LHKINYHO, UPHIEM
HBIATeNHHOCTh IMKJIOB HEBEIMKA — B GOJBIIMHCTBE CAYYaeB OT OFHAX
CYTOK Ji0 OHOT'0 TOfia MIH HecKoJAbKuX JeT. [TosroMy Heo6Xx0oamMo He-
DOCPEeCTBEHHEIMU HAGNIONeHUsAMA ¥ NCCIEOBAaHUAMA OXBaTHBATh
TIOMHOCTHIO Iielble MUKIH ¢ Hayalia 0 KOHI(A.

B mmrpompomeccax ywacTByHT Bce deTHpe (ash, HO CKOPOCTH
u3MeHeHMi, COBepIIAIOMIUXCS B TBepHO# ¢ase, KaK M3BECTHO, He3Ha-
gurenbHa. HaoGopor, B rasoobpasnoi, sKUAKOH W KEBOM dazax co-
JeP:KUTCS MHOTO BEI[ECTB, KOTOPHIe MOT'YT HCIHTHBATH OYeHb GHICTPhIe
m3MeHeHHUsI MOJ BAMSHNEM MUKDPONIPOIECCOB, B KOTOPHX OHM y4YacTBY-
0T, IpUYeM MHOTHe U3 3THUX BEHECTB CaMH SBISAITCA IPOXYKTAMH
muxponponeccos. [lo cpoeit mpupoge »TH BemecTBa 04eHb Pa3HO06-
pasHH, GyAydd HpecTaBieHbl I perMynieCTBeHHO BOIHOPACTBOPUMBIMU
MUHEPAJIbHBIMHU, OPraHUYeCKUME ¥ OPraHO-MEHEPAIBHBIME, & TaKKe
razoo0pasHEIMI COENUHEHUAMH.

ITosToMy pssi M3yyeHHS MEKDPONPOLECCOB M NPHUMEHSIETCA CTAIMO-
HapHHA Merof. OH 3aKIUaeTcs B HemOCPE[CTBEHHOM, HMPAMOM H3Y-
9eHNM MHUKPOIPONECCOB Ha OTHOCUTEIbHO HEGOJBHIIOM OFHOPOTHOM
yuacTKe IOYBH, He 3aMeHSEMOM B TeueHHe Gollee MIN MeHee [IUTENb-
HOTO OTpe3Ka BpeMeHH (cranuoHapHoM). Hak mpaBmio, JOMKHE opra-
HU30BHIBATHCS MHOTOJeTHHE HecaefoBanusa (mopsanka 10 xer u Goiee),
YTO HO3BOJISET OXBATUTh HAOMOfEHUAME pasHbe COYETaHUI MOTONHEIX
YCIOBUIA.

OcHOBHasi HemOCpeJCTBEHHAs 3afada CTAlUOHADHBIX HCCIEH0Ba-
Hpfl 3aKi0YaeTca KaK B HOSHAHMM CYIHOCTH MUKPOIPOLECCOB, TAaK
Z B MX KOJMYECTBEHHON XAPAKTEPHCTHKE. JTO BHUOJHAETCA IyTeM
U3y4¢ HUsI PEKEMOB: BORHOTO, TEIIIOBOTO, COJIEBOTO M 'a30BOr'0, PeKu-
Ma COCTaBa IOYBEHHEIX PAacTBOPOB, COCTABa HEKOTODPHX KOMIOHEHTOB
KOJIIOMTHOTO KOMIUIEKCA, OKUCAHTENbHO-BOCCTAHOBHUTEIBHOT'O DPEKHU-
Ma u B 0COOEHHOCTY JKH3HEAEATEIbHOCTH KuBo# Pass. Hanomanm, aro
moJ| peKEMOM KaKOro-Iu6o COMHEHWSI MBI MOHUMAaeM COBOKYIHOCTb
BCceX ABJEHMIH: ero HOBOOGpasoBaHWA B IOYBE, €T0 HOCTYILUICHAA B
NOYBY M3 CMEKHBIX HIPHPOAHHX Tex (armocdepa, rPYHT, KUBOE Be-
IeCTBO) WK U3 YAOOpeHM ¥ MeIUOPUPYIOMUX BellecTB, eT0 YCBOHUA
pacTeHHsAMH, UHOTAA ¢ [AJATEIHHEIM 3aKpemjeHWeM B HX TejaX, €ro
pacmajia B mouBe, BHHOCA ¥3 IOYBH WMJIN OTIYKACHHUA C YPOKaeM.

BakHEIM KpHTepueM BO3MOMKHOCTM IOJHOTO W3YUYeHHA PerKEMa
KaKoro-iu6o KOMIOHEHTA COCTABA IOYBHI ABJISETCS HAXO)KJAeHHE IIOJ-
Horo 6anaHca aToro Kommonenta (Apmann, 1947). Pesxkum mo6oro coe-
IVHEHNsT B KoJMYecTBeHHO! (opme MoKeT OHTH 0XapaKTePH30BaH
0aJIaHCOBEIM ypaBHEHHEM TAKOro BHUJA:

Q=Q +(a+a+...4a)—(by+b+ ...+ by,

rfie J, — coflep;kaHue coeluHEHNs B I0YBe B HAaYaJAbHHIl MOMEHT Bpe-
MeHH; (J; — ero cofiep;kaHUe B MOMEHT BPeMEHH f; aj, Ay, - - ., Ay —
KOJIUYeCTBEHHO 0XapaKTePH30BaHHLIE ABIEHUS HOBOOOpa3oBaHMA Coe-
JMHEHUs W NOCTYIJIEHHA €ro B MOYBY (WiIM B Kako#-1mbo ee Cloii);
by, by, . . ., b, — KOJMYECTBEHHO 0XaPaKTePH30BAHHEIE ABJIEHHA pac-
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X07ia TOTO Ke COe[WHEHWs M3 DOYBH W €ro PAasyoKeHWs B Hel (mad
KaKkom-1ubo ee cioe).

Yem MeHbINE OPOMEKYTKH BPeMeHH f, depe3 KOTODHE OCYImecT-
BIAIOTCA YKasaHHHE M3MepeHHA U HAGIIOJeHus, TeM mojyuaercsa 6Go-
llee mOApoGHAas KAPTUHA W3MEHEHWA COJEP/KAHHA H ero IpPHWYHdH.

CiemoBarenbHO, 9TOGH YyCTAHOBUTH M KOAMIECTBEHHO 0XapaKTepH-
30BaTh peKUM KaKOI'o-1u060 KOMIOHEHTa, HEOOXONWMO IepPHOTHIeCKH
HM3MEPATH €r0 COMiepyKaHWe W OXHOBPEMEHHO XapPaKTePU30BATH KOMM-
9eCTBEHHO ABJEHUA (I'0 HOBOOGpPa30BaHWs, Pacxofia, IPUXOJa W Ipe-
BPamIeHUA eT0 B APYyTUe COefMHEHWS. ITH LOCHeHUe SBJIEHUS M COC-
TaBIAIT CYMECTBO NOYBOOOPA30BATEJIBHEX MHKPOIPOLMECCOB.

Takxora AomKHA OHTH NOCTAHOBKA CTAMOHAPHEIX HCCIE{OBAHUIA
B IX TEOPETHYECKOM acmekTe. IIpakrumdeckoe mX OCyMmecTBIeHHE Ha-
TAJKABAETCA HA HEKOTODPHE CePhesHEEe TPYAHOCTH — NPWHIMINAIb-
HEle W TexHWYeckwe. [1aBHAS TPUHIMOEANBLHAA TPYKHOCTH 3aKJIIO-
9aeTcsA B TOM, 9TO B TOYBE OJJHOBPEMEHHO COBEPUIAETCA 0YeHb GosbImoe
9uCI0 PasHOOOpPasHHX MEKpouponeccoB. COBpeMeHHOE COCTOSIHIE HAY-
K¢ He ofecmeymBaeT HaM BO3MOKHOCTY PacIiO3HABATH W TeM Gollee Xa-
paKTepu3oBaTh OUYeHb MHOruMe o0pasyomuecsi B HOYBE COCAMHEHUS
a TakyKe PacYJeHATh ABJIEHUA UX HOBOOODPASOBAHUA W MCIE3HOBEHUS
(pacmaj, BHIHOC UJW YCBOEHWE }KHBHIMU BHICIIAMM W HU3IIAME Opra-
Husmamu). llosgcHUM 3TO CIEAYOIMM TPOCTHIM HPHAMEPOM.

Homycrum, Hac MHTepecyeT BONPOC O peskEMe HETPATHOTO a30Ta,
T. . nona NOg. [IpuunnaMu naMeHenus cofieps;kaHua 9TOTO MOHA B TOM
UIf WHOM TOYBEHHOM TOpH30HTEe MoryT GmTh: 1) ero HoBooGpasoBa-
Hue (a,); 2) ero mocrymienne us arMoceps ¢ ocagKamm (WM U3 BHI-
HIeJIesKamero ropu3oHTa € HPOCAYMBAILIMMCS PACTBOPOM) (ds); 3)
ero moctymieHme ¢ yHoGpeHumsamu (a;); 4) ero ycBoeHHe pacTeHHSMHA
(by); 5) ero ycBoenme mmrpoopranusmamu (by); 6) ero BoccTaHoBIEHHE
(nermrpuduranma) (by); 7) ero BHMHBaHHE B HIDKeJeKampue CIOU
TOYBH MW B TPYHTOBHIE BOMEI (b,).

WaMepuB HawambHOe W KOHEUHOE COfiepsKaHMe HUTPATHOTO MOHA
Qo 1 Q;, MOKHO COCTAaBUTH ypaBHEHHE

Qt — Qo = (a; + a5 + ag) — (by + by + by + b,).

W3 Benmumu, BXo#Am@X B 3TO ypPaBHEeHHE, MOKHO HEIOCPEACTBEH-
Ho ompenenntd Qy, Q;, @y, @3 U B HEKOTOPHX caydasax b,. [locrennme
JIBe BeJIHYMHB MOTYT O PEIEeNATHCA ¢ IOMOMIBIO JIU3UMETPOB UIH KOJIO-
HoK HaypugeBa — HosppyuoBoii, a Tax:ke cOopa m aHaxImsa aTMoC-
$epHBIX OCAMKOB.

Meromamm pasmelbHOTO NHPAMOTO OIpeleeHAs BeIWIHH @, (HO-
BooGpasosanue NO,), b, (ycsoenue NO, pacrenusamu), b, (ycBOeHUe
NO; Muxpooprannamamu), b, (MeHETpUPUKAMs) IPH OJHOBPEMEHHOM
¥ COBMECTHOM IMMPOTEKAHUHU dTHX MUKPOIPOLECCOB ME HOKA HE BJIAJeeM.

Ilepenumem ypaBuenme Tak, 4ToGH B JIeBO#l €ro YacTH OKa3alNCh
WIeHH W3BECTHHIE, a B IIPABONl — HEU3BECTHEIE:

(Qr — Qo) — (ay + a3) + by = a3 — (by + by + by).
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OuepdpHO, ypaBHEHWE C YeTHIPHMA HEM3BECTHHIMH pPEIHTh HEIb3A.
IroT WpUMEp HMITIOCTPUPYET TOT ciaydail, KOTAa OJHOBPEMEHHOEe
OpOoTeKaHUe HECKONBKMX PpAas3IMYHEHX MHUKPONPOIECCOB JWINAeT HAac
BO3MOKHOCTH PACUWICHHTh X U HMCCIEN0BATH KAKILH B OTHEJIbHOCTH.
Kax moxassiBaeT OmHIT, TAKas CUTYyanusi BO3HHKAeT O0YeHb dacTo. -

Hae B TaKOM IPOCTOM, Ka3aj0Ch Obl, ABICHUN, KaK PEKUM yIJe-
KHCJIOTH B HOYBEHHOM BO3JyXe, HIPUXONUTCA CTAIKUBATHCA ¢ OHOBPE-
MeHHO MAYyIMuMU ABIeHNsAME HoBooOpasoBauus CO, (B peayabpraTe AB-~
XaHUA KOPHeH, MHKPOGHOIOTHYIECKOr0 pABJIOKEHHA OpPraHmYeCKUX
OCTATKOB W [HIXaHWS TMOYBEHHHIX KHBOTHHIX), €€ BEIieJeHHS U3 HOY-
BEHHOT0 DPaCTBOPA, €e BHIJENEHUA M3 HMOYBH B atmMocdepy, ee morio-
meHus FPYHTOBHIMA BOJaM# M 00PATHOTO BHAEJEeHUsS U3 HUX. BHUIe-
HUTHh HEMOCPENCTBEHHO KaKI0€ W3 ITHX ABJEHUA W NaTh eMy KOJu-
YeCTBEHHYI0 XapPaKTePHCTHKY MOKA HEBO3MOIKHO BBHIY OTCYTCTBHSI
COOTBETCTBYIOMAX MeTOfoB. llosToMy HamM mpmXoguTca OrpaHMYU-
BaThCA NMIOb NepUOAMYecKHME ompeneneHuamu comepxanmsa CO,
B IIOYBEHHOM BO3J[yX€ M KOJIUIECTBEHHEIMH OIPe/eNeHUSMH ee BEIIeJe-
HEA B atMocdepy.

Onnaxo GHBAIOT CAydYam, KOTJAa OKA3HIBAGTCH BO3MOKHBIM COCTaB-
JieHWe W TWOJHOro GaraHca, XapaKTepU3yIOIEro BCe MUKPOMPOIECCH,
CBsI3aHHEE C PEIKUMOM WHTePecymero Hac kommoHenta. Hampumep,
IJIS BOJBl MOJKHO KOJIWYECTBEHHO OXapaKTePU30BaTh CIEAYIOHINe MH-
KPOIPOMECCH: HOCTYIJIEHWe BJIArW B HOYBY M3 arMocepbl U TPYHTO-
BHIX BOJI, HCIIAPEHHUE, IECYKIMIO, TOBEPXHOCTHE, MOYBEHHbIA U FPYH-
TOBHI cToku. O6Najas 9TUMHU TAHHEIMUA U JAHHHIMA O MEPAOTUICCKOM
H3MEHEHWH COJeP;KaHUsA BIATM B MOYBE, MOYKHO COCTABUTH HOJHBIH
fajiaHC Biarm B mOYBe, a CJIEJOBATENHHO, MCUYEPIEIBAIOIIE OCBETHUTH
BomHEI peskum mogBH. [lonmHbi GajaHc Mos;KeT GHITH COCTABJIEH M IS
TEmaa.

Bosnukaer Bompoc: xakume ke MHKPOIPOIECCH B HacTOAIEe Bpe-
MA MOTYT OHTH HOABEPIHYTH HOJHOMY, MCYEPIHEBAIONEMY H3YICHUIO,
a Kakme — HeT?

Hax Mu Bupenw, HemocpefCTBeHHHIM BHEIIHEM NPOABIEHHEM CO-
OTBETCTBYIOMETO MUKPOLPOILECCA ABIAETCA H3MEHEHHE COMepKaHuA
TOTO WJM WHOTO COEAWHEHHA B MOYBEHHOU TOJME B IEJIOM WIM B TOM
WIW WHOM ee TOPU3OHTEe. JTH W3MEHEHUA MOTYT BHIBHIBATHCS TPEMs
npAYrHAME: JTH00 HOCTYIIeHNEeM MHTEPECYIOMEro Hac BEmecTBa B MoY-
By (Wi TOPH3OHT), AUGO BEIHOCOM €r0 W3 IOYBH (MIH TOPU30HTA),
nubo sKe y9acTmeM ero B OPOMEccax IPeBPalieHMs, IPH KOTOPHIX ero
COfiepIKaHNe YMEHbBIIAETCHA WU BO3PACTAeT.

B nogBe mMeTCA KOMIOOHEHTH, KOJIMYECTBA KOTOPHIX, HPUHAMATO-
e y49acTye B NPeBPAIeHAN BEIIECTB, HUITOKHE. BeA n3MeHINBOCTH
WX CONep:KaHUA B IHOYBE O0YCIOBIEHA MOYTH MCKIYUTEIBHO WX IIO-
CTyOjleHNEeM B Hee, IEePEIBUKeHHEeM B ee TOJINE M PACXO[0M U3 Hee.
H raxum xoMmoHeHTaM OTHOCHTCS BQJA, & B 3aCONEHHHEX IMOYBaX —
TaKKe H coxm (mociequHne — npu Gojiee MM MeHee 3HAUUTENHHOM CO-
nepxanum). Ilas stux woMooneHToB (2 paBHbIM 00pasoM ¥ JJIA TEIJIa)
Moryt OHThH HaiifieHn 0aJlaHCH, ONMCHBAIOIIAE KOJIHYECTBEHHO HX IIO-
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BefleHHe B MoYBe Gosiee mim MeHee mosHo. s codeii, ogaako, B GajaHe
MOJMHO OHTH BKJIOYEHO M TO KOJUYECTBO WX, KOTOPOE NPHHHEMAeET
ydacrde B oOMeHe B cuCTeMe II0YBA — PACTUTEILHOCTH, 9TO He Ipef-
CTaBJIAET MPUHIUONAJIBHON CIO)KHOCTH.

Ocraibube COeUHEHMA, BCTpeYalomuecs B COCTaBe KHAKOM, ra-
3000pasHOil ¥ KUBOH (a3, MOryT ONHOBPEMEHHO H TePe[BETaThCH
B IOYBEHHOH TOJIE, ¥ B 3aMETHOM KOJIMYECTBE MMOJBEPraThCA Pasimd-
HOTO POJia XUMUYECKUM IPEBPANICHUAM, HCUE3aTh U HOABIATHCHA BHOBS.
N B o4eHr MHOTEX CIy4YasiX HEBO3MOKHO yCTAHOBUTH, YTO CIYHKUT
npUIMHON HaGMI0JlaeMbIX HAMHU U3MEHEHHUN B COle PAKaHUM TaHHOTO Coe-
OUHEHHUA: ero mepeMeuIeHHUC B MOYBE, WJIM €ro HoBooGpasoBaHme, WX
npeBpallieHue, WIN yCBOEHWE PACTEHWAMH, KUBOTHBIMEH, MHUKPOOPra-
HI3MaMi. B TaRUX cayyasx MIOT[Aa MOKHO HAilTH JIANIL HEHmOJHEI
6alanc, B KOTOpPOM OYyIyT H3BECTHH TOJILKO HEKOTODPHE CTAThU HPH-
X0Jla M pacxojla BemieCcTBa. IT0 00bACHAETCH GONBIION CIOMKHOCTHIO
TMOYBEHHBIX TPOIECCOB. B MOYBCHHOM pacTBOpe, MOYBEHHOM BO3YyXe
1 B COCTaBe KUBOii a3 OJHOBPEMEHHO IPHUCYTCTBYET GOABIIOE KOIU-
YeCTBO Pa3IUYHBIX COEUHEHWH, MPUPOAA M CIOCOOH ompeesieHus Ko-
TOPHX HOKA HEHM3BECTHH. JTH COEJUIeHUA B TEIJioe BPeMs Trofia UPH
ydyacTun MEKPOPIOPH B MEKPodayHL HempePHBHO 00pasyioTCA BHOBb,
pasiaraircsi, BCTYmaioT APYT ¢ IPYTOM X ¢ TBepaoi ¢asoit B pasimd-
HEE DPeaKIUd, MEePefBUralnTCA B IOYBEHHOI TOJINE, M BHUICHEHHE
OTJEeNbHEX COOTBETCTBYIOLIMX MUK POIIPOIECCOB M3 BCEl MX MACCHl mO-
Ka He IPeJCTaBIAETCA BO3MOKIEIM.

B momoGHEX clydasax HepeqKo TPHXOAUTCA OTKABHIBATHCH OT HOJ-
HOWl KOJMYECTBEHHOM XapaKTEePHUCTUKHU PEKUMAa JAHHOTO KOMIIOHEHTA
[ OrpaHEmYABATHCA MEPUOAUICCKUMH ONPeeeHUAMHA eT0 COojeP/KaHusa
B IOYBE, T. €. OTPAHMYNBATHCS JUOIb U3YICHUEM PEHCUMA COOEPHCAHUS
KOMIOOHEHTA, 6e3 BhiABJeIA IPUINH H3MEHeHUl, COIPOBOKIAsd, B JIyY-
mieM clydyae, pe3yJbTaThl HAOIIONeHUN JWIIb I1eKOTOPEIME JIOMIOJHE-
TeNbHKME JaHHbMEu. Hanpumep, B pasoGpaHHOM Cllydae ¢ PesKUMOM
HATPATHOTO MOHA TAKAMHA AOMOJIHUTENbHHIMUA TAHHLIMU SABISIOTCA KO-
nugectBo moHa NO,, mocrymamwinee B moYBy ¢ arMocepPHBIMA OCaTKa-
MH, M KOJHYeCTBO TOT0 MOHA, BHIMBIBaeMOe B T'PYHTOBEIE BOXH (MU
rayOoKue CJIOM IOYBHI).

IMonpoGyem mpefcTaBuTh ceGe, KaKue MMEHHO Pe;RUMBI U 0aTaHCH
MOCTYIHHE B HACTOANIEE BPeMA B TOU WJIM WHON CTemeHH HALIeMy HCCe-
TOBaHHUIO.

Honurre pesxume u GasmaHcH

1. Bopmmil pexkum m Gananc. Qa3oBke IePexO/bl BIATH.

2. TemmepaTypHHH: U TeNJA0BOI PeKuM ¥ TEIIOBOH OajaHc.

3. PexuM u 6alaBC Jerko- ¥ CPEANePACTBOPUMEIX coJeil: XJIOPHAOB, CYyIbPATOB,
Kap6oHATOB 1 6MKaPOOHATOB KAJbIMs, MATHNS, HATPUSA ¥ KaJusA (IIPUTOM CYIb-
¢daT KaxpLusA, KapOOHATH KAJbLUA U MATHUS — TOJBLKO IPH OTCYTCTBHM 00Jb-
IIEX 3aIIaCOB 9THX cojell B TBepHoil Pase).
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Pexxumer comepxanma
¢ OT/(eTBHEIME DJEMEHTAMH GalaHCa

. O6mee copepKanne OPTAHWIECKOrO BEIIECTBA.

. Baxosoe cogepxanue C u N.

. Copmepxanue CO, B MOIBEEHOM BO3IYyXe U €e BHeJeHHe B aTMocepy.
Copepsxkanue B mouse uora NOj.

Copepsxanue B nmogse mona NH,.

Toapko peruMHI copepsRaHUA

T'azo05 pasnas gasa

Kucnopon B MOYBEHHOM BO3LYyXe.
. Jlpyrue rass B IOIBEHHOM BO3[yXe.

Huoras gpasa

3. CocTaB M KOHLEHTpauUusA MOYBeHHHX pACTBOPOB (OTKATHX M3 HOUIBEHHOMH
MAaCCH HJIU €CTeCTBEHHO H3 Hee BHTEKAlIIUX, KaK-TO: JH3UMEeTPUIeCKHX,
IPYHTOBHX, HOYBEHHO-TPYHTOBHX BOX), COCTAB M LpPUPOAa COeAMHEHUH
COep/KAIMXCA B 9TUX PACTBOpPaX.

DD =

KRoaaoudnvie Komnonenmol

4. CocraB m copepxanue OOMEHHEIX KaTHOHOB.
5. Bce (JOPMBEI KHUCJIOTHOCTH.
6. EmMrocTh obmena.

Teepoas gasa

7. ArperaTHOe M MMKpOArperaTHoe COCTOSHHE ITOIBHL.

8. OGmee copmepskaHKe U (PAKIMOHHKIA COCTaB ryMyca.

9. Copepxanue KapGomatHO#l CO, M ray6uHa BepxHell rpaHuUNH BCKHIAHHA.
0. «[lopsmxmsrey gopmel oxkmciaos Fe u Al m amopdras SiO,.

1. «[lopBmwKuEE» OPMEI NHUTATEIbHKX BENECTB.

Huean gasa

12. KoaugecTBO, BHOBOU COCTaB M XHMHIECKUH COCTAB MUKPOQIOPHL.
13. KouuuecTBO, BHJOBOM COCTaB M XMMHYECKHI COCTaB II0YBEHHOW (ayHH.

JHepreTnyecKNe Pe;KUMB M GaTaHCH!

1. TemmepaTypHH# pe:KuM H TeIIOBOH Oajamc.
2. Pe:xuM morteHnuaia (ZaBleHKs) NOYBEHHOH BJAaru.
3. PesKUM OKHCIHATEJbHO-BOCCTAHOBHTEJIHHOTO IOTEHIIAJNA.

ITOT mepevyeHb He IpeTeHAYeT HA HCYEPUEIBAION(YIO IOJHOTY, HO
Ba)KHeMMe sABJeHAs OH, BEPOATHO, OXBaThiBaer. Hpome Toro, or-
JeJIbHbIE €T0 DAasfiesbl, HECOMHEHHO, HEPABHOIEHHH IO 00beMYy, HO
JajbHelTas JeTajusanus ceiigac, mosker OuTh, u He Hy:kHA. CIenyeT
TOJHKO OTMETHTh, YTO 0COOEHHO BayKHHI pasfelikl, CBA3aHHEE C COCTA-
BOM W KOHIEHTparue#l mOYBeHHHX DPACTBOPOB (BKJIIOUAsi JH3WMETDPH-
9eCKHe, HOYBeHHBIE, HOYBEHHO-TPYHTOBEE M TPYHTOBEE BOJHI), C COC-
TaBoM OOMEHHEIX KATHOHOB (BKJIOYas Te, KOTOPHE CO3[al0T KHUCJIOT-
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HOCTB) ; cocTaBoM KuBoM dash, a TaKke ¢ TPOAYKTaMu ee MeTabous-
Ma, MHOTMe W3 KOTOPHIX¥ BXOJAT HPEMMYMIECTBEHHO B COCTAB JKUIKOM
$asm.

MopBomst uTorm crKasaHHOMY O UPWHIMOUAIBHEX TPYAHOCTAX,
C KOTOPHIMH CONPSKEHO M3YyYeHHE MAKPOMPOLECCOB, MBI BHAUM, 4TO
K MX YUCIY OTHOCATCS TPYMHOCTH aHAIUTHYECKHUE, CBA3AaHHEIE C pac-
[03HABAHWEM BEIECTB, BXOJAIAX B COCTAB IOYBEHHBIX PacTBOPOB,
M KOJMYeCTBeHHBIM uX ompeneneHneMm. Ho ropasmo BaskHee TpyAHOCTH,
CONPSPKEHHBIE C BEIABIEHUEM B3auMOJeHCTBUA M B3aUMHEIX PeaKIlui,
OpPOTEKAIIAX MeKAY CAMHMH KOMIOOHEHTaMHM IOYBEHHOTO PacTBOpa,
MEeKIY HUMH U TBepjoi Pasoil, MeKIy HUMH U >KuBoii Paszoil U, HaKo-
HEll, MEKIY OMOOrHIeCKAMN ABJIEHUAME B caMoii KuBoii dase. Onna-
KO IIpeofiojieHne 3TUX TPYAHOCTell TeM Gojee HEOOXOINMO, YTO HMEHHO
¢ HAMU W CBSI3aHO PaCKPHITHE IPUPO/E BayKHEHIINX MIKPOIPOIECCOB,
M3 KOTOPHIX CJAaraeTcs mouBooGpasoBaHme.

K comamenuto, npuxoaMTcs DpPU3HATH, YTO B 3TOM I PEOOJEHUN
MBI CTOMM eIfe 11a CAMBIX HEePBHX CTYIEHAX M YTO I0YBOOOPa3OBATEb-
HBHIH IPOIECC B I[€J0OM IO COJiepP;RaHMWI0 M CYIMIHOCTH TOKA ellle B 3HA-
YUTETbHOM Mepe ABISETCA [JIA HAC (UEPHBIM SHIEKOM», B KOTOPHIA MBI
AUIIp HAaYMHAEM NPOHUKATH. PacKpeiTHe TafiHEI 3TOTO «AOIMKA» Tpe-
Oyer B mepBYI0 OuepeAp SHAUMTEJIbHOTO PAa3BATHA M PaCIIHpPeHHS pa-
6ot mo Guosoruu, B 0co6EHHOCTH 10 MUKPOGIOMOTUN OB M UX MUK PO-
OuoxmmMuu, T. €. M0 OMOXMMHHM MHKDPOOPraHU3MOB. OTOT HPUOPHUTET
(1o oTHIONH HE HCKIOYATEIHHOCTH) MUKPOOUONOTHYECKHX HBICHHM
ompefielisieTcss TeM, UTO, KaK yske YKa3hBaJOCh, MMEHHO dYepe3 HAX
BOBJIEKaeTCA B I0YBOOOpa30BaHWE pafUalMOHHAsA HHEPIrUsA, TPaHC-
dopMupoBaHHaA B mpoilecce POTOCHHTE3a 3€JI€HBIME PACTEHUSIMA B XH-
MHIYECKYIO.

IlosToMy omHa u3 YacTHEIX, HO B TO Ke BPEMsA BEeChbMa BaKHBIX ¥
KPYOHBIX 3afjad H3Yy4YeHHsI DHOYBEHHBHIX PE)KUMOB — YCTAHOBIEHHE
IJIsi IOYB BCEX THIOB TeX MHUKPOOHOXUMHUYECKEHX TPOLECCOB, KOTOPEHE
OPUHEMAIOT YYacTue B 0YB0ooOpasoBanunn. VicXomubIMA [JIs 3TUX HOUC-
KOB JIOJ;KHEL OBITH CBEJIEHHS 0 COCTaBe aKTUBHOM MUKPOQIOPHI, KOTO-
pble B cOYeTaHUN ¢ W3BECTHEIMU YK€ 0MOXUMUYECKUMH 0COOEHHOCTAMHU
o6HapyKeHHHX BHJOB MOTYT NOJICKa3aTh HaM, KaKue MUKPOOHoXuMHu-
4ecKMe MPOIECCH CleflyeT HCKaTh B JlaHHON moYBe. 3ajjada »Ta, KOHEeY-
HO, 0YeHb HeJerKas M He IPOCTas.

Jra 3ajjaya OpejcTaBisercs eme 0ojee CIOKHOM, ecliM HPUHATH
BO BHUMAaHHE VYT }KM3HeJeATeJbHOCTH OYBeHHOM (ayHb Gecmosso-
HOUYHHIX, TaKie B3aMMOMeHCTByIoHel ¢ MUKpPOQIopoii. ITOT KOMIO-
HEHT }KEBOH (as3Hl HOYB JI0 HEaBHEro BPeMeHHu GbLI HAM M3BECTEH eme
MeHbIle, 9eM MUKpoO(Iopa, Kak CO CTOPOHH BHJOBOI0 COCTaBa, TaK
1 B eme GonpIeii cTemeHn ¢ GnoXuMuIeckoi cropons. ToxbKo 3a mo-
ciefHUe JBa-TpH Aecartuierus Omaromapsa ucciaemoBanusam M. C. I'm-
JIpOBa M ero IIKOJE 3HAYHTEJbHO BO3POCIHM HAIMIM 3HAHUS O BUJOBOM
cocTaBe MOYBeHHOH QayHEI, ee Ouodornm u sKodormu. OnHako GMoXm
MuUYecKasg Poib 0(ecrmo3BOHOYHEHX B MOYBOOGPA30BATENBHBEIX MHKPO-
mporneccax u cefidac ellje M3y9eHAa BechMa HEJOCTATOYHO, B 0COOEHHO-
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¢TH €CJM YUeCTh, UTO AJifA HOUBeHHHIX 6ecII03BOHOUHLIX MUmel cayKat
KaK OCTATKM BHICIIMX PACTeHUH M APYIuX 0ECIIO3BOHOYHBIX, TAK U MH-
KpoopranusMmsl. Bosee T0oro, HaJi0 CIUTATHCA U ¢ 0OPATHEIM COOTHOIIE-
HEeM, KOIJla HoYBeHHBe 0eCIO3BOHOUHbIE CTAHOBATCA NMUMICH MJIA MH-
Kpoduiopsl, — HAIPUMEDP, IOYBEHHEE KJEIM MOealOTCA ILIeCHeBEIMHA
rpuGaMu (Apuctosckas, 1965).

Bce aT0 emie Gonee yciosxusaeT cucteMy 6M0XIMUIECKIX MPOECCOB,
pasHrpHBaIUXCA B m04YBe, Ge3 pacmu@poBKu, 6e3 pacmo3HABAHUA
KOTOPHIX, OfHAKO, HeJb3A pasdobpaThesa B CymHOCTH M0YB0OOpaszoBa-
Husa. Me;xay TeMm Bce 3Tu MEUKPOOMOXMMHYECKNE ABJIEHUS COCTABIAIOT
B TO K€ BpPeMA M BTOPOW HMCTOYHHK IUIOZOPORHS MOYB, €CIU HOJ mep-
BHIM TIO[[PAa3yMEBaTh MEHCTBHE TeX }Ke MUKPOOHMOXMMHUYECKHX IIPOIEC-
COB Ha MUHEPAJIBHYIO 9acTh M04YBkHl. VI eciim 9Ta mepBasg CTOPOHA BOBJIe-
KaeT B mouBoo0pa3zoBaHMe MAacCy IOYBEHHHIX MHUHEDAJOB, TO BTOpPas
CTOPOHA 3aKJII0YaeTCH B IOCTOAHHO NPOHCXOAAMmEeNd OmoXmMmuecKoit
nepepaboTKe MACCH KaK OPraHMYeCKUX W OPraHO-MUHEPAJIHHEIX COCHN-
HeHHI, 00pa3ywIuXca B Hmpolecce >KU3HEJeATeNLHOCTH MHKPOOpPra-
HA3MOB M IOYBEHHHIX 0ECIO3BOHOYHBIX, T. €. JKUBOU (Pasel mMOUB, TAK
M OPraHMYECKOT( OIajia Ha3eMHBIX PACTEHUM, 332 CYET KOTOPOTO H BOC-
CTaHABIMBAETCH HENPEPHIBHO PACXOAYIOIIAACA Macca }KMBOTO BeIIeCT-
Ba (skmBoit ¢assr) moussl. B 5Ty mepepaboTKY BOBIEKATCA U 30JIbHEE
DJIEMEHTHI, COMlepsKallmecs B OIaje 3eJeHEIX pacTeHuUil, B pe3yJbTare
9ero BO3HHKAIT (OPMHI NHUTATEJIbHEIX BEHIECTB, HOCTYIHBIE U JJs
BHICIINX PACTEHHUMN, W [JA TeX K€ MAKDPOOPTaHH3MOB.

Tarkum o6pasoM, McciaeloBaHNe HA3BAHHBIX OMOXUMHUYECKUX ABJIE-
HOfl ® OPOLECCOB, ¢ OQHOH CTOPOHBEI, BefieT K IO3HAHWIO CYHMIHOCTH
1moYBoo6pasoBanusA, T. €. K PEIMMEHHI0 HOYBEHHO-TEHOTHICCKUX BOLPO-
COB, a € JPYrof — K HOHUMAHHI0O IPOMCXOKAEHHA U TPUPOAEI TOH
9acTH IOYBEHHOIO ILIOJOPONA, KOTOpas 3aKI09aeTcsa B o0ecmeueHnn
BHICIIMX pPACTEHHN [OCTYHHBHIMA [JiA HUX (OpPMaMu MHUHEPAIBHEIX
BeIIecTB W a30Ta.

W upiMu cioBaMu, HIO0PO/iNe MOYB €CTh OHO M3 BAYKHEAIIAX HPO-
ABJIEHHA mpolecca mo4B000pa3oBaHMA, CHATAIMEroCHd W3 MHOTOYHC-
JIeHHHIX MEKpoupomneccoB. CaeoBaTelbHO, MO3HAHNE NPUAPO/HI MIOO0-
poxus M 3aKOHOMEPHOCTEH ero BOZHMKHOBEHHS, PAa3BUTUA M CYINECT-
BOBaHUA MOJKHO OBITH Pe3ynbTaToM BCEOOBEMJIIOMEro reHeTHIEeCKOTO
HCCJIe0OBaHUA II0YB, OCHOBAHHOIO HA HO3HAHHM CHCTEMbI COBEPIIAIO-
MuXcs B IO4YBe MUKPONPOIECCOB, 0COGeHHO OmosormiecKux m OmOXH-
MHuUecKuX. PaBHEIM 00pa3soM Ha 9TOM Ke HOJKHA 6a3MpoOBATHCA M Pas-
paboTKa HAYYHHIX OCHOB HMOBHIMEHHSA NPOAYKTHBHOCTH IIOYB C IOMO-
MBI0 arpoOTeXHHIECKAX, ArPOXMMHYECKAX, MEJIMOPATHBHHIX M HHHX
IIPUEMOB,

PasButue copMynmpoBaHHOrO BHIIIE HAMPABJIEHHA, B KOTOPOM
MHKPOOMOXMMHYECKNE ABIEHHUA AOJKHB 3aHATH HEPBOE MECTO, CO-
OPsSAKEHO, HECOMHEHHO, ¢ 0YeHb 0OJbIIMMYU TPYAHOCTAMHA BCJIEACTBUE
o6MINA MHKPOOPraHM3MOB, PasHOOOPA3MA MX JKU3HOHHHX (QyHKImi
7 TOro 00CTOATEIBCTBA, UTO MACCA DTHX MAKPOOPTaHM3MOB eCTh, B Ca-
MoM OYKBalbHOM CMEICIE CJIOBA, MAcCa KUBOrO BEMECTBA, COCTOAINE-
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ro, ofHaKko, H3 OTAeJBbHHX }KUBHX MHIUBULYYMOB. ItH NHINBALYYMbL
HeIIPePHIBHO HaPO’KJAI0TCH, ;KUBYT, MHTAIOTCH M BHIIEJAIOT B OKPY-
JKAOIIYI0 cpefly OPOAYKTH CBoero MerafojimsMa — BHTAMHHHL, ¢ep-
MeHTH H T. . Ix tema mocie rufennm mepexofiAT B HEKHBYI0 Maccy
TIOYBHI, 8 COCTABIAIINE HX COSANHEHN CTAHOBATCA MHUINei JJd IPYrux
MHAWBHAYYMOB, BHOBb BO3BPAIIAIINX KX B COCTAB KMBOTO BellecTha.

Bce sru GecuncienHsle MHIABUAYYME CYIECTBYIOT B OUYeHb CJIOK-
HOM HDOPOBOM IIPOCTPAHCTBe IIOYBEI, 3AMOJHEHHOM BOJIOM W BO3AYXOM
B MEHAIMUXCA COOTHOIMEHHWAX M 06JIamariieM OrPOMHON YHEIbHOKR
NusePXHOCTHIO (OT HECKOJABKUX KBAJPATHBIX MeTPOB Ha 1 2 B mecYaHmiX
moYBaX MO COTeH KBAJpPAaTHEIX METPOB B II0YBAX CYTJMHHCTHIX M TiH-
HuCTEX). B 3TOoM mpocTpaHcTBe KpoMe CHIB TAKECTH AEHCTBYIOT eme
U Apyrue CHIB — HOBEPXHOCTHAS YHEPIrUA IOYBEHHBIX YACTHUI[ U OCMO-
THYeCKHe CHUJHI, COIpPAKeHHEE C BEIEeCTBAMH, BXOJAINAMEH B COCTaB
IOYBEHHOTO PACTBOPA, M ¢ 00OMeHHHIME KaTmoHaMu. B ommceiBaeMoM
CIOKHOM ITOPOBOM IPOCTPAHCTBE PACHOJNOKEHBI TAKKe U KOPHH, H
KODHEBHIe BOJIOCKHM BHICIINX PACTEHMil, KOTOpPhE BCACHBAaIOT BIary,
n30HpaTeabHO IOTIOMAT PA3JIMYHEIE PACTBOPUMEE, & OTYACTH He-
pacrBopuMEie (0OMeHHEIE KATHOHHI) BeIIECTBA, BEIAEJAIOT B IIpoILecce
CBOET0 ABIXaHHUA YIAEKUCIOTY, a HEPegKO — M OpraHMYecKue KHCIO-
THI, TMOINIOMIAIOT KHACIAOPON. Y MHOTMX BHICINMX PACTEHHA MMEETCH MH-
KOPH3a, KOTOPasi BHOCHT CBOM 0COGEHHOCTH B pOonecch 06MeHa pas3iand-
HEIMA BeleCTBaMHU Me)KAY KOPHAMH M HOYBEHHO! Maccoii.

W xopHHE, 1 MEKPOOPTraHM3Mbl CONPHUKACAIOTCA M B3AHMOIEHCTBYIOT
€0 BCeMH TpPeMA He;KHBHMHU Pa3aMu IOYBBI, B TOM 9HCJIe H C MUHEPaJb-
HEIMF JaCTHI[aMH, BH3HBAg U UX paspylmeHme, X UX HOBOoOpasoBaHme
(Hampumep, OpTIITEHHOB), a MOKeT OHTH, U MeTaMOp(03 IEPBUYHHIX
¥ CHHTEe3 BTOPHYHHIX MHHEPAJIOB, KaK M HOBooOpasoBaHme rymyca,—
AIBJIIGHUS, KOTODbie IO IPEMMYINECTBY IIPEACTaBIAIOT CO0O0U MONI0 da-
CTHHX # 00IUX H0YBOOOPA30BATENBHEIX MAKPOIPOLECCOB, COIPSKER-
HEIX C IPEeBPAMIEHUAMH BellleCTB M SHEPTHH.

TaxkuMu prcyOTCA HOYBEHHOE TeJI0 M MPOTeKAIIue B HeM HOYBO-
obpasoBaTensHsle MEKpomponecchl. CJI0KHOCTH BTOr0 Teja M ITHX
MHKPOLIPOIECCOB CO3gaeT 00Jblime TPYAHOCTH B WX M3yYeHNH H YI-
paBieHnu umu. TeMm He MeHee, OJHAKO, efUHCTBEHHHH IPaBUJIBHEHIH
HayY4HBI TUYTh pPas3BUTAA HOYBOBEJEHHMS — pas3paboTKa yKas3aHHOTO
peime HampaBieHusa. OHO HO/UKHO oOecmednTh MOJHEI aHalu3 Beeid
CIO}KHOM CHCTEMBH MHKPOIPOIECCOB, BEAyIlee MecTo cpefd KOTOPHX
3aHAMAIOT HPONECCH MHKpoOmoxmMmueckue. OrpoMHBIM HOJCHODBEM
B 3TOM aHAJIHM3€, B HCCAEOBAHUN MHMKPOIPOIECCOB, MOKET M [IOJKHO
CIYRUTH MOJEINPOBAHME UX, LejecoobpasHo coderaeMoe ¢ MOJeBEIMHI
CTANMOHAPHBEIME HAOIIOIeHASAMH.

~Hpome Bammeiimnx mpuHNMOHANBHEIX TPYRHOCTeHl CTal[MOHADHEIX
uccaeioBaHMil CyMecTBYIOT TpynHocTu TexHumyeckme. Ilogpo6Ho o He-
KOTODHX M3 HEX ToBopmioch pamee (Pome, 1963). Bneck ymomsamem
0 HEX JHINb KPaTKoO.

IlepBas m ocHoBHAas u3 aTHX TPYAHOCTE#l — OTCYTCTBHE CTAlMO-
HapPHHX OPHOOPOB A GONBINMHCTBA oUpefeleHHi, T. €. TAKHX IPH-
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6opoB, KoTOpHE, OYAyYd ONHAKIE YCTAHOBIEHH B IIOYBY, I0O3BOJAIH
O B [laMbHENHINEM B TeUeHHE JJINTEeJHHOI0 BPeMeHN BECTH JIMIIb I1ePH-
OJMIeCKHEe OTCUETHL II0 COOTBETCTBYIOMMM INKaaM (Kak 3TO jejaeTcH,
HAaOpHMep, MO0 IIKaJaM TePMOMETPOB IPH M3ydeHHU TeMIepaTypPHOIo
pesKHMa TOYBHI) HJIHM Jlajke HO3BOJNANHM OB OPraHH30BATH HEIPEPHIB-
HYI0 aBTOMATHYECKYIO 3amuch. TakuMH npubopaMm B HacToAlee
BpeMs ABIAIOTCA: T€PMOMETPH Pa3HOTO THIA, ¢ IOMOMBIO KOTODHIX
¢ 110001 9aCTOTOM MIIK HYTeM AaBTOMATUYeCKOM 3aIIUCH MOKeT HeIl e PhIB-
HO M3MEPATHCA TeMIepaTypa IOYBEI, HEKOTOpHE (IIOKA eme He OYeHb
COBEpLICHHBIe) MPUOOPHI IS ONPEHENCHNUA BIIQYKHOCTU ITOYBHI, BJIAMK-
HOCTH IOYBEHHOro Bo3fayxa, mpubop fns ompenenenus OBII. Mosxno
6e3 ocoboro Tpyma MogUPUIHPOBATH CYMECTBYIOI(UE HBHHE IPHOGOPH
A HeIPepPHBHOTO M3MEPEHWs KOHIEHTPATMH B IIOYBEHHOM BO3JyXe
CO,, O, m gpyrux rasos, a Takxe AiaA maMepenus B mouse pH. s
H3MePEHUA BCEX OCTAJIbHHX NHTEPECYIOMMUX HAC MOIBEHHH X KOMIIOHEH-
TOB W SIBIGHHN Takmx mpHGopoB moka He cymectsyer. Ilosromy nas
H3YYeHNs MHKPOIPONECCOB MK HOKA BBIHYKJEHH B OOJBIIMHCTBE
CJIydacB IPOM3BOJNTH M3MEPEHHS MePHOMMIEeCKH, MPUIeM HX HPHXO-
JIuTcA BHIOJHATH 9Yallle Bcero HAa 00pasnax, U3BATHX H3 TOYBEHHOM
TOJIIIH.

9t fgBa OGCTOATENBCTBA  IEePHOAMIHOCTh HM3MEPEHHH BMECTO
HeIIPePHIBHOH PETHCTPATMA M BHIIOJHEHHME WX HA M3BATHX N3 HOYBH
00pasnax  BH3HBAKT NOHIKEHHE TOYHOCTH HM3MepeHHN W 3HAYH-
TeJBHO YBEJINUMBAIOT TPYHOEMKOCTh paboTsl. UabaTme u3 mMOUBHL 06-
pasija JUmaeT HaC BO3MOKHOCTH IOBTOPHUTH B CIeRYIOIUNA pa3 H3Mepe-
HOe B TOMH ke CaMOil TOUKe MOUYBEHHOM TOJIM, TAaK KaK 3Ta TOUKA IPH
HKa)KIOM M3MepPeHUN «YHUUTOKAETCAY MU (IOPTUTCAY, UTO BEIHYK/IaeT
OPOBOAMTH H3MepeHme B oGpasie, B3ATOM M3 [PYroil TOUKH. JTO HE
rMesno Ob HMKAKOT0 3HAYEHHA, e€ciu OBl II09Ba OBLIA BIIOJHE OHO-
pojHOi, T. e. He obaagama Ol HPOCTPAHCTBEHHOH M3MEHUHBOCTHIO
B TOPH30HTAJIHHOM HAampapjeHHm. A TaK KaK TaKafg H3MEHIHBOCTH CY-
MEeCTBYeT, TO HPOM3BOAA H3MEPEHHA B cJe[yIOMUA cpok B obpasme,
B3ATOM B HOBOH TOYKe, W IOJYYUB HOBOE 3HAYeHHE M3MepAEMOM Be-
JIMYMHE, MEl BCETIa OKa3bsIBaeMcA mepej BOIIPOCOM: UTO ABIAETCHA IMPH-
9uHOM 00HAPYKEHHOro pPa3imduA JIeiCTBUTEJIBLHOE JHU H3MEHeHHe
BeJIMYUHH HHTepPecyoInero Hac mapaMeTrpa BO BPeMEHM UM ero mpo-
CTpaHCTBeHHOe BaphpupoBaHme? .

JlaTe mpocToit olHO3HAYHEIT OTBET Ha HTOT BOOpOC Heabssa. Epnn-
CTBeHHOE, 4TO MOKHO CJieJlaTh, IIPOBECTH M3MEpeHHsA ¢ HEeKOTODOH
HOBTOPHOCTHIO, 00paboTaTh CTATUCTUIECKH IIOJYUYCHHLIE JaHHBIE H HC-
CIeIOBATH TAK/Ke CTATHCTHYECKAMHE METOJAMHU JOCTOBEPHOCTH HaOJIIO-
JeHHOU pasHHUIE MeKAY ABYMA cpoxaMu Haburomenmsa. Eciau sTa pas-
HOCTb IIPEBHICAT BEJIUYMHY Pas3id4MsaA, KOTOpasg MoKeT OHTH 00ycia0B-
JleHa IPOCTPAHCTBEHHHIM BaphbHPOBAHHEM, TO OHA HocToBepHa. Ecam
/Ke Pa3HOCTH OKa)KeTCHA MeHbINe DTOTO PA3IMYHUA, TO OHA HEJOCTO-
BepHA.

Ho u B ToM cayuae, Koria pasHocTh JOCTOBEPHA, OHA BCerAa Ipefi-
crapisier coGoil anre6pamdecKyl0 CyMMy [ABYX BeJMYHH: BEJIUIHHH
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HNCTHHHOTO M3MEHeHNd BO BPeMEHH M3MepseMoro mapamerpa (KoTopas
HaC M HHTepPecyeT) M BeJIMYMHE, 3aBUCAMEN OT IPOCTPAHCTBEHHOTO
BapsupoBaHnA. IlOAHOCTBI0O MCKIOUHUTH BTOPYI0 BEIHUYMHY HEJIb3A,
OPUXOJATCA OrPAHMYIMBATHCA JMING ONpEAejeHHEM ee BO3MOYKHOIO
MaKCHMAJbHOI'0 3HAUYEHUA M, CJIEJ0BATeAbHO, MAHHMAJIHHOTO 3HAYE-
HUs N3MeHEeHHs BO BPEeMEHH.

I[pyroe 06CTOATENBCTBO, MOHMKAIOIIEe TOYHOCTh U 3PeKTUBHOCTE
uaMepemm ‘BHITEKAET U3 UX MePUOJMTHOCTH, KOT/[A BMECTO HeIPOPHIB-_
HO#l permcTpanun Hem3be;kHO mosydaeTca B Gonbphiell miim MeHbIIei
CTeIIeHH HMCKa)KeHHOe, O0eIHEHHOE, CXeMATH3HPOBAHHOE IpeACcTaBle-
Hue o HabmiofaeMoM ABAeHWH. EnunCTBeHHHI cmoco6 ociabienus
3TOH cXeMaTM3anuy —=>-yBeJIdYeHHe YaCTOTEHI onpejeaenuit, T. e. co-
KpallleHHe NMPOMEKYTKOB BPEeMEHH ME;KAY IOCIEHAOBATENLHBIMA OIIPE-
HelleHUAMH. BO3MOKHOCTH TAKOTO YYaIleHHA ONpe/leJ]eHHH 3aBUCUT
OT CTemeHU UX TPYAOEMKOCTH. Ecium g M3ydeHUs, HADPHUMED, TeM-
IepaTypHOro peKuMa TpeGyeTcs JHIOb OTCYET IO TEPMOMETPaM, UTO
MO;KHO AeJaTh J0060e 4UCI0 Pa3 B CYTKH, TO OHpe/ielIeHAe BIaKHOCTH
BECOBHIM METOOM MOKET OCYUIECTBJIATHCA, HPH MIATEIBHOM IIePHOTS
HalxIomeHnil u Gosee miu Menee 3HadnTeNbHOM (1 M U Gomee) MomuoCTH
H3y49aeMoro ¢Jos, MPAaKTHYeCKN He daile OHOTO pa3a B O CYTOK.

Uem perke mesaloTcsa ONpefeNeHHs, TeM cXeMaTmiHee W [JAJbINe
OT HWCTUHH IoxydYaeMasg KapruHa. Ilosromy paspaGorka mnpmGopos
IJI HEOPEePHBHOTO M3MePeHHsA MHTePecyIUX HAC BeJIUYNH — eJuH-
CTBEHHHII MEICJIMMBbIH ¥ HACTOATEIbHO HEOOXONUMEIA NyTh HOBHINCHHA
Pes3yJIbTaTHBHOCTH M TOYHOCTH CTAIMOHAPHEIX HCCAETOBAHMIA.

CymecTtsyer elme oHA TeXHHYECKAsA TPYJHOCTH — OTCYTCTBHE J0C-
TAaTOYHO HAMEKHBIX METONOB KOJUYECTBEHHOTO OIpe[eNieHHs Iepep-
BIJKEHHA BJard, TO¥Hee, IOYBEeHHOTQ pacTrBopa. llocaemuumit mpepc-
TaBageT co0oit Ty dasy, B cocTaBe KOTOPOI Mo MPEeMMYMIECTBY W HPO-
HCXOAUT IePeBIKEHNE BeImecTB B OpMe HMOHHBIX, MOJIEKYJAPHBIX
¥ KOJUIOMJHBEIX PacTBOPOB U cycHen3wmii. Hpome KoamduecTBeHHOrO OI-
pefieIeHAA COCTaBa IOYBEHHOTO PacTBOpa, O 4YeM YyiKe T'OBOPHIOCH
BHIMIEe, MEl IOJKHEI €Il BJIafeTh KOJMYECTBEHHHIMA METOJAMH pPermcT-
palpd ero mepeBM)KEHHA B IOYBe. 3ajgada KOJMYECTBEHHOT'O Ompe-
meJeHUA IepefBUKeHUA MJIA NOYBEHHON TOJIM B IEJIOM peINaeTcA
CPaBHHUTEJIHHO IPOCTO — HA OCHOBAHWE [JaHHHIX 0 BogHoM OasaHce,
DAHHHX O PEKMMe BI)KHOCTH, BHIDQ)KEHHHIX B KadeCTBEHHHX KaTe-
ropusax (IIB, HB, BPR u t. 1.) !, n 0 pe:xuMe ypOBHS IPYHTOBHIX BOJK.

Jannsie o pe;xuMe BIIa/KHOCTH, BEIPaJKeHHHIe B Ka9eCTBEHHHIX Ka-
TETOPUAX IOCJTeqHEH, MOIyT [aTh HEKOTOPOe KaveCTBEHHOE (B CMEIC-
Jle ompefielieHNA HANPABIEHUA) NPEACTABIEHHAE O MepPeJBHIKeHNN BJa-
I'M BHYTpu caMoil mouseHHoil Toamu. Ho konmuecTBeHHOE pelleHme
9T0fl WpOOJIeMBI BO3MOKHO, TO-BHAHMOMY, TOJHBKO IYTeM pacdera,
B OCHOBY KOTOPOTO MOJUKHBI OHITH IIOJOKEHH BeJIWIMHBI [ABJICHUA
(moreHnmuana) MOYBEHHO BJIaru Ha pasHoil rinybuHe M BeIMYMHH Bia-

1 JIB — uonHasa BiaroeMkocts, HB — naumenpmasa BjaaroeMkocts, BPHK —
BJIQKEOCTHh Pa3pHBA KANMIIADPHHX CBsA3eil.
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TOIIPOBOAHOCTH, BaBHCAIME OT BJaKHOCTH IOYBH. JTH pacueT 3a-
TPYAHAOTCA ABIEHHEM THCTepesuca, TPeOGyOmuM ydIeTa IPEALIecT-
BYIOIIENl MCTOPHA YBIAKHEHHA CJIOS MOYBH, IJSA KOTOPOT0 IPOM3BO-
IATCA pacdeT, TaK KaK CBA3b MEKAY [JaBIeHHEM HOYBeHHOH BJIArM K
BJIQJKHOCTHIO IOYBH HE OfHO3HAYHA. JTOT Ke IIyTh Pacuera IPUMEHIM
A i OUpPEeNeJeHNsA KOJMYecTBA BJATH, JeCyTHpyeMOH pacTeHHAMH.
IlpmMepsr Takux pacueToB MoskHO HaiitTm B paGorax WM. WM. Cymgummer-
ma (1966, 1970).

Benomorarensnsiit npaeM yuera mepeIBH/KEHHsA MOYBEHHHIX PacT-
BODOB W COJEP/KAIAXCA B HUX BEIECTB — pPasidIHOTO pOfia JH3H-
MeTpH, paboTaiomme, OJHAKO, IAINb IPH BHICOKOM BiaxkHOCTH. B ocCO-
OeHHOCTH HHTEPeCHH H TEePCHEeKTHBHE HOTJIOMaiomue KOJOHKH
. C. Kaypnuesa n E. M. Hosgpynosoit (1960), xoTopble I03BOIAIOT
OIpefesATh CyMMapHbie KOJTHYECTBA PA3IMYHKX BeI[eCTB, BRIHECOHHHIX
U3 TOTO MJIH HHOLO CIOA HOYBH 3a TOT WJM HHOH, 00BIYHO [JOBOJBHO
JIATENbHbI, HPOMEKYTOK BPEMEHH.

K comanennio, Bce 3TH BCIIOMOTATEIbHEE HPHEMEI IO3BOJIAIT pe-
TECTPHPOBATh TONBKO HHUCXOJANee TPAaBATAIMOHHOE IepeNBIKeHNne
PACTBOPOB WM CONEPKAMMUXCA B HAX PACTBOPEHHHIX BEIECTB WM HE pe-
THCTPHPYIOT BocXojismero mepepsmkennsa. Hpome toro, nmsmmerpm-
geCKHe YCTPOMCTBA HepelKO BHOCAT UCKayKeHHs B IepefBIsKeHHe BJa-
T BCJE[CTBHE KANWIAPHOTO TACTEPe3WCa, 94TO HAIIJIO OTPAKeHHe
B paGore E. W. Illunosoit u JI. B. Koposunoit (1961).

Eme onum BcmomorarenbHEIA MeTop /Il H3YyUeHHA IePeABIKEHHA
DOYBEHHBIX PACTBOPOB — M¥~{MENEHUEY. JTOT MeTOo[[ HO03BOJAET pe-
TECTPHPOBATh W M3MEPATh KaK HHUCXOJAMEe, TaK H BOCXOJAllee Ie-
pensmskerne Biaaru (Bacuabes m Pope, 1960). B ramux mccaegosanm-
AX BJAra «MeTUJach» MOHOM XJIOPA, KOTOPHH mo pAAY OPHYHH HE MO-
JKeT cumTaTheA Gesympeunodl meTkoit. Boabmme mepcoeKTHBE B 3TOM
OTHOLIEHHH CYJIAT yKe NPHMEHAIONIeecs MeUeHHe PaInOaKTHBHBHIMA
usotTomamMu, Kak mnoxaszano M. K. Meabnukosoir m C. B. HoBensa
(1969), Kepuenom m Illapmensmaem (Kerpen a. Scharpenseel, 1967),
a TakKe ¢ moMompio Taskenoi sogsl (Bommapesa, 1971).

Qco6oe MecTO B IlepefBHIKEHMM BEIeCTBA B MOYBaX 3aHHMAaeT Ie-
peMellienne BCed IOYBEHHOW MAcCH B IIeJIOM, BCeX deThipex ee (a3
COBMECTHO, HO 9acTO C M3MEHEeHHWeM HX CooTHomlenms. OHO HPOHCXO-
JAT OpPA MeXaHWIeCKo# o6paboTKe MOYBHI, OCYIECTBIAETCA KHBOT-
HEIMH-3€MJI€DOSIMA, HMMeeT MeCTO NPH BeTpOBajie [ePeBheB, KODPHH
KOTODEIX OTPHIBAIOT BEPXHHE CIOHM MOYBH (HEPEIKO Ha HEMAJIYI0 IIy-
OmHy) U mepeBopadMBalOT MX. B mociegHMX ABYX ciaydasX KpoMe Ie-
PeMemeHns MOYBEHHHIX MacC IPOMCXOAAT elle H HOBOOOpa3oBaHMme
MEKpoOpeibeda, 4TO B CBOI0 OdYePedb BIHAET Ha JajbHeiillee MOYBO-
ob6pasoBanme. Haxonen, GIOKH NMOYBEHHO! Macchi WIH OTHeJbHEIE ee
KOMIOHEHTH! (KaMHH) HepPeMemalnTCA NpH KpPHOTypOAmWOHHHEIX SAB-
JIeHuAX.

IIpomeccs mepeHoca IOYBEHHHIX MAacC KHBOTHEIMH-36MJIEDOAMHI
B mociaefHee Bpems mayuagmch B. J[. AGaTypoBeM ¢ €QTPYAHHKaME
(Abarypos = gp., 1969), K. C. Xopamesoit m JI. I'. Jlmrecmanom
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(1961) u np. B atux paGoTax ommCaHK X OpPHTHHAJHLHbIE METOLH, Hpid-
MeHABUIMecA aBTopamMu. OfHAKO Kako#-mmb6o CTaHZAPTHOH MeTOXH-
KH, KOTopas MorJa Obl 65ITh INMPOKO PEKOMEHIOBaHA, HOKAa He CYIecT-
Byer. To sxe camoe ZoJ;KHO OHTH CKa3aHO W IO HOBOAY I€PEMEIEHHUs
MOYBEHHHIX MAacC IIPH BeTPoBajie /lepeBbeB W B pe3yibraTe KPHOTYP-
GalmOHHBIX ABICHUIA.

Haxonen, momxno OBTH yuTE€HO W TaKoe BIMAHHE, KaK HOPMAJb-
Haf [eHy[anus, KOTOPAasA ABIAETCA OOHYHHIM KOMIIOHEHTOM IIOYBO-
o6pasoranmsa. OHa B3aKI0YAETCA B IPABUTALMOHHOM I€DPEMEINCHUN
MOYBEHHOH MAacChl BHH3 IO CKJIOHY, OOBIYHO IIOf BIMAHHEM TeKyImed
IIE HACHINAKIEeHd H0YBY Bofgsl. B m3BecTHHIX mpemenxax Jis IOYB,
HaXOfAIMUXCA B CEIBCKOXO3ANCTBEHHOM MCHOJIb30BAHUHA, NOJIKHEI
YUHTHBATECA M YCKODEHHas 3po3usa, W AediAIusA, BH3bIBAGMble HO-
OpaBUJIBHOH XO03AHCTBEHHOH [IeATEIBHOCTHI0O UYEIOBEKA,— A0 TeX
1op, OXHAKO, IOKA OHU He HePeXOAAT mpefes, 3a KOTOPHIM IIPoIjece
mouBoo6pa3oBaHNsA CMEHAETCA HPOLECCOM IouBOpaspymienums. Hop-
MaJlbHAsA [eHY/JaluA X YCKOPeHHAsl BOLHAA DPO3UA YUHTHBAIOTCA IPH
n3MePEeHHH MOBEPXHOCTHOTO (CKIOHOBOTO) MHAKOT0 CTOKA IYTEM OJJHO-
BPEMEHHOT'0 OLPEJeJIeHUA (TBEPIOr0 CTOKAY, T. €. KOJNIeCTBA TBEPABIX
9acTHI, YBJIEKAeMbIX CTOKAIOMUMM CO CKJIOHOB BOJaMH.

Yo sxe MOKET aTh CTAMOHAPHOE M3yYeHNe MEUKPONPONECCOB IPH
coBpeMeHHOM cocTosnMK Hayku? Ilpeskme Bcero — MOJMHYI0 Koamde-
CTBEHHYI0 6alaHCOBYIO XapaKTePHCTHKY BOJHOT'O M TEIIOBOTO PeyKu-
MOB B I[EJIOM M OTHENBHBIX MX CJIaraeMelX. JTa HHPOPMAIHA MOKeT
ObTh aHa KaK B QopMe CDeJHHX, TAK H B MHOTOJIeTHell {MHAMHKe,
C BHYMCIEHUEM napameTpon 06ecIeueHHOCTH pPa3IWYHHX KOILIECT-
BEeHHHIX ypoBHe#l. [lanee — Takywo ke moiHYy0 0aJaHCOBYIO Xapak-
TePHUCTHKY COJIEBOTO pPeKuMa (A IMOYB BACOJEHHEIX, T. €. CORepKa-
mEX 33aMETHOe KOJWIeCTBO JErKOPACTBOPUMEIX coJled), HOJIHYIO
0alaHCOBYI0 XapaKTePHCTHKY oOMeHAa 30JbHBIMH DJIEMEHTAMHA B CH-
cTeMe MOYBA— PAaCTHTeNHHOCTh. U HakoHer — moiHyw G6alaHCOBYIO
XapaKTePUCTHKY DPERUMA MACC OPraHOT@HHHX FOPU30HTOB — JIECHHIX
HOACTHIIOK M CTEMHHIX BOWJIOKOB.

Kpome Toro, pesyibTaTH CTaqMOHAPHHIX HCCJIEOBAaHWH JAl0T WH-
dopmManuio o cocraBe ;KEAKOM, razoo0pasHoil u ;kuBodl (a3, mpmueMm
KOJIMYeCTBeHHEE HOKA3aTeld, COlepiKamuecs B 3To mHGopManum,
OPHBOAATCA BO BHYTPHTOJOBOH M MHorojerHeil mamemamsoctu. Of-
HAKO CTeNeHb [ETAJIHHOCTH MHPOpPMamuu, OTHOCAIMelcA K pa3iIumIHbIM
KOMIIOHEHTaM YKas3aHHHX Tpex (a3, pasiamuna. Hamboaee moxna oHa
HO OTHONIEHHI0 K HPOCTO# mo cocTaBy razoo0pasHoil ¢ase, MeHee —
110 OTHOINEHMI0 K I'PYyHTOBHIM BOAAM W ellle MeHee — K HOYBEHHEIM pa-
GTBOpaM, a TaKyKe KO BceH yKuBOM ¢ase B LEIOM.

Hecmorpsa Ha pasnmumyio cTemeHs HOXHOTH, 3Ta MHGOpMANUA MmO~
8BOJIAET 3HAYMTENBHO JOHOJIHATH, NETAIM3MPOBATH M YTOUYHUTEL Te
TEOOTe35l 0 CYI{HOCTH II09B00GpasoBaHusA, KOTODHe BHITEKAOT U3
Pe3yabTaTOB IPEMEHEHAA CPABHATENbHO-aHAINTHIECKOT0 MeToxa. Ha-
OpEMep, HM3yIeHHE IIO0YBEHHEIX DPAcTBOPOB I03BOJIAET OLPOJEIHTh
HX COCTaB M KOHIEHTPAIHMIO, KaK 3T0 OBIJIO CHeIaHO, HAIpUME]
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M. H. CrpoaarroBoi (1959). MccaemoBanme mo4BeHHBIX DPacTBOPO
¢ momomgpio Kononok . C. Kaypuuesa — E. M. Hosgpynosoit (1963
H TOCJIenyoINAil aHAJIW3 YJIOBJIEHHHX BEIIeCTB NAl0T IPECTaBICHHEe
o popmMax u cocTaBe coeqHHEHHI IOJIYTOPHHIX OKHCIOB ¢ OpPraHHYe-
CKAMI BeIIeCTBAMHA U O HPHPOJE MOCIETHHX; O KOAMIECTBAX pPasiImT-
HHX BOZHODPACTBOPHMBIX COEJWHEHHU, IePEABATAMMUXCA B IMOYBE;
0 BO3MOIKHOCTHU IIE€PEBIIKEHUA MIMCTHX CYCIEH3HIA.

Bce crasamnoe yray6iuser Halle IOHHMAHH@ CYIMIHOCTH II0YB0O0G-
pasoBamma. OnHako riyOMHA HAMHX 3HAHWA B 9TOH 00JacTH eie He
OYeHb BeJiHKa. lJaBHas IpPHYAHA HTOTO0 — CIOKHOCTH IOYBEHHOR
CHCTEeME, B KOTOPOH OJHOBPEMEHHO COBEePHIAETCA MHOTO MHKPOIPO-
IEeCCOB Pa3jiIMYHOIO XapaKTepa M Pa3IHYHOTO HAIPABJIEHHS, METOMIEI
ONA pacuJieHeHHMS KOTOPHIX HOKa eme He pa3paGoTaHEI.

CymecTBeHHYI0 HOMOIIH B IPEOIOJIEHAW ITONH TPYMHOCTH MOKET
0Ka3aTh HCIOJb30BAHME METOHA MOMEIMPOBAHHA IMOYBOOOPA30BATEND-
HBEIX NIPOIIECCOB W €0 COHpsi)KeHme cO cranuoHapHeiM MeTtomoM. Ilox
MOJeIUPOBAHUEM IOYBEHHHIX NIPOIECCOB WOHMMAETCA OKCHEPUMEH-
TalbHOe BOCIPOHW3BEINeHHe pAa3JMYHHX ABIEHU, COBEPIIAIOMUXCA
(nmm TakmX, KOTOpHIe HPEANOIATAIOTCHA COBEPIIAIIIUMIACA) B HOUYBAX,
B 0OCTaHOBKE IOJHOCTHI0 MM 9aCTHIHO KOHTPOJIMPYEMOTO DKCHEPH-
neHTa. Ilocmepnuit Mosker GBITH Kak a6opPaTOPHEIM, TaK M IIOJEBEIM.

Iockonpky Hallta 3ajada 3aKJII0YAETCA B MO3HAHUM CYIIHOCTH T€X
MPOIIeCCOB U ABJIEHMI, KOTOPEE COBEPINATCA B MOYBAX, HAXOJAIMUXCA
B IpHEPOAHONE 00CTaHOBKE, MOCTONBKY HOJEBHM ONEITAM BCErma cie-
oyeT OTHaBaTh HpexmouTeHme mepen nabopartopueiMu. Opmako maGo-
PaTOPHBIE ONBITH WMET MHOTO IPEMMYINECTB HepPef IOJeBHMH. JTH
npenMyIIecTBA 3aKIIYAIOTCA B BOSMOKHOCTH CO3[aTh OJHOPOXHYIO
IOYBEHHYI0 MacCy, HCKIUYHAB TeM CaMbBIM HPOCTPAHCTBEHHOE BapbH-
pOBaHMe CBOMCTB M COCTaBa IMOYB, CTPOTO PEryJIUpPOBATH TEMIEPaTypy,
BJIJKHOCTB H CO3[aBaTh NPA HeOOXOJJAMOCTH CTePUILHEIE YCIOBHA AW
BBOAMTH B OIBIT JUIIH OHPEIEICHHE® BAAK MAKDPOOPraHH3MOB U T. [.

Bce stm qcobennocTd m1aG0OpPATOPHBIX HCCIIENOBAHHNA 3HAYATEIHHO
VOPOIIAOT YCJIOBUA SKCHEPMMEHTa, HO3BOJAIT HPOBOAHTH 6ro OHICT-
pee, «umme», W MOJIYYaTh MOdTOMY Oojiee Toumbie pesyiabTarei. Ho
BO MHOTHX 3THX HPEMMYM[ECTBAX TasTCA W «HOOJBOJHBIE KAMHMY, 3a-
Kilovaomuecsd B 0osiee WM MeHee 3HAYHTEILHOM OTXO/Ie OT IPHPOJ-
HOM 06CTaHOBKH.

B mpumpome mpomeccsi, coBepmiarommecs B I094Be, MOYTH BCETNA
IPOTEKAIOT IOJ BIMAHUEM GOBOKYOHOCTH Pa3JMYHBIX YCIOBHHA M aK-
TOPOB, MHOTHE M3 KOTODHIX K TOMY jKe caMm GoJjiee mim MeHee GHCTDO
m3MeHAIOTCA Bo BpeMeHu. IloaToMy 3amava MOJ@IBHBEIX ONEITOB OOBId-
HO 3aKJI0YaeTCA B M30JHPOBAHHOM HM3YYEHHMH TOr'0 WM HHOT'O HOYBEH-
HOT'0 OPOIiecca WIW ABIGHMAA B NelAX YCTaHOBIGHHA 3aKOHOMEpPHOCTe]d,
YOPaBIAAOIAX €ro XO0J0M, B 3aBACHAMOCTH OT KakKoro-imbo ¢axrTopa
HIN COBOKYIHOCTH HeMHOTHX (paxropos. OrpanmdueHme ombeITa M3yde-
HAEM BIUAHHA OJHOrO MW HeMHOrmX (AKTOPOB UpH IocTogHCTEE
APYTUX YCAOBHA M. (aKEePOB~——— OLUH U3 HAUGQILCE XaPARFEPHHX I PH-

eMOB MOJIeJIMPOBAHMH,
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MopenupoBanme MOYBEHHHIX IPOIECCOB MOKET OCYMECTBIATHCA
HA Da3HBIX YPOBHAX — MHMKPOIPOLECCOB, YAaCTHHX W OOIMHX MaKpo-
nporeccoB. Haubosee apdhekTHBHO ¢ TOUKY 3PEHHUA MO3HAHAA CYIHOC-
TH 10YB000Pa30BaHEA MOJENMPOBaHAE MHUKPOIPOIECCOB. ITO Ompene-
JAeTCA TeM, 9T GOJIbIIasA CI0KHOCTH CHCTEMEI T0YB000Pa30BaTEIbHEIX
MEKPOIIPOIIECCOB, KOTOPasA M ImpejcTaBisaer cofoil mousoobpasoBanue
B IEJOM, TOKAa YTO MCKJI0YaeT HOJHOCTBI0 HJM IOYTH IOJIHOCTHIO
BO3MO}KHOCTh M3YYeHUSA OTHAEJIbHHX MUKPOIPOIECCOB B HepacUIeHEeH-
HOM mouBeHHOM Teje. OTcioma BhiTeKaeT HEOOXOMMMOCTh pPaclio3HABa-
HuUS U WCCIEOBAHUA OTAEIHHBIX H30JUPOBAHHEIX MHKPOIPOIECCOB
KaK mepBoil, HAYAJNBHON cTafuu W3ydeHHA H00Oro dileMeHTa TMOYBO-
o6pasoBanmsa. Taroil monxox u ABJIAETCA MOLEIAPOBAHMEM MHKPOIPO-
meccoB, 60 IPH 9TOM MH M3yYaeM UX M30JHPOBAHHO OT BCErO IMOYBEH-
HOTO TeJla M OT [PYIAX MHUKPOIPOIECCOB.

3TOT mpHeM [aBHO y)Ke MPUMEHAETCSA B HOYBOBEeHMH. B KagecT-
Be IIPHMEPOB MOKHO Ha3BaTh OTKpPLHITHE Mpoliecca HHATPHPUKAIAA
F BHIACHEHME ero IMPHUPOJbl, MPOLECcCh aHa3POOGHOro pasioKeHus KiIeT-
9aTKH, CONPOBOKIAeMble BbIIeJeHHMeM METaHa WM BOJOPOJA, OTKPHI-
THE€ NenTU3UPYIOUlero [eHCTBHA Ha HOYBY OOMEHHOTo HMOHA HATDPHUA
KaK fABJIGHHA, JIe;KAIIero B OCHOBE IIpoIiecca OCOJOHIEBAaHHA HOYB,
H T. ..

Bropoit cragueit MomenmpoBaHnA MO;KeT OHTH BbI[[eJeHNE BIUAHUA
HA YCTAHOBJEHHHIH W HCCJIEeJOBAHHHE MHKDPOIpONECC APYLHX COIYT-
CTBYIOINUX €My MHUKPOIPOIECCOB MM PAa3nuuHbIX yciaosuit. [Ipm aToM
HX IOCTAHOBKA MOMKeT IOJCKasnBaTbca HaliopenmeM B mpupoje.
Hanpumep, mpm mcciemoBaHMdm B TPUPOJHONA 0o6CTaHOBKE YCIOBHH
a30THOr0 NUTAHAA JPEBECHHX HACAKCHHA Pa3HHIX THIOB MOYKHO O0-
HapYKUTh OOPATHYI KOPPENAIMIO MEKIY BEINIMHON KHCIOTHOCTH
HDOYBH HJIH COflepKaHmeM B Heil GUTYMOB, C OIHON CTODPOHHI, W WHTEH-
CHBHOCTBIO HATPEPUKALME — C APYToil. ITO MOKET IOCHYKUTH OCHO-
BaHMEM [IJIi MOCTAHOBKH MOJEJIbHOTO OIBITA 110 M3YICHHWIO BIMAHHUA
o6omx 3THX PAKTOPOB HA MHTEHCHBHOCTH HUTpuPuKranuu, Taroi ombT
C Pas/ie/bHHIM M3yUeHHeM BJIUAINMA KACIOTHOCTH W IPHCYTCTBUA OH-
TYMOB TO3BOJAT BHIACHUTH OTHOCHUTENHHOE 3HAYEHHME KayKIOT0 M3 ITUX
IBYX (AaKTOPOB B OTAEIBHOCTH, a TaK)Ke MX COYeTaHMA B IOKABICHHH
HUTpAQUKAUHE.

MMocTemenno ycnoskusAsA Takme MOMEJbHbIE ONBITH M BBOAA B HHAX
oTHelnbHbe (aKTOPH WM COMYTCTBYIOMME MHKPOIPOIECCH OAWH 3a
IPYTUM B DasiAMIHHX COYETAHUAX, MOKHO paszobpaThcsa cHadaja B
M30JHPOBAHHOM, a 3aT€M M B COBMECTHOM [eHCTBUY HECKOJIBKHAX HCCIIe~
nyembix ¢pakTopos um yciopuit. Tako#l moaxonm 06jerduT IHOHMMaHHE
TOT0, 9TO IPOMCXOAUT B ©€CTECTBEHHOH mOoYBe, HO, KOHEYHO, He JacT
ele oTBeTa HA TO, KaK MHTepecylolliee HAC ABJIEHHE MPOTeKaeT B HPH-
pomHoli 06cTaHOBKE.

Ha ofnoit u3 claemyomux crafmii MOMKeT OKasaThCA Iienecoobpas-
HOI IIOCTaHOBKA J1a00paTOPHOrO OHNBITA HAa MOHOJHTAX IIOYBH, C IIOC-
JegyomuM paséopoM MOHOJUTA W BEIACHEHWEM TOTO, KaK MHTePecyIo-
Hige HAC MHKPOHPOIECCH COBEPHIANHNCH BHYTPH CTPYKTYPHHIX OTHEIh-
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HOCTEeHl W B MEKCTPYKTYPHBIX IIPOMEKYTKaX, JTOT npumeM OyaeT Bech-
Ma BayKHEIM, HaIpuMep, OPH M3YyYeHHH MPOIECCa OIPOMEIBAHUA MOYBEI
B HEJIAX ee PacCOJeHHsA.

Tocnennsasa cragmsa — M30JAHPOBAHHHI ¢ GOKOB MOHOJHT, OCTal0-
M@ARCA CBA3AHHKM C TPYHTOM HJIM HEHJKHEMHE CIOAME IOYBH B €CTe-
ctBeHHo# oO6¢ranoBKe. Ha 3Toil cTajum MofelumpoBaHHE CMBIKAETCA
€O CTAaIHOHAPHHIM HCCJIeJOBAHMEM IOYBEHHHX IPOIECCOB.

Hecomuenno, pa3paboTka m yCTaHOBJIEHHEe CTaiWii — 3ajJada He-
mpocTas, a BO MHOTHX CIy49aAX IOKa M Hepaspemmmas. ITO 3aBHCHUT
npessne BCero OT TOTO, YTO MH 9acTO He B COCTOSHHH DPacIO3HATH
Haske MPHPOAY TeX MHKPONPOIECCOB, KOTODHIEe HOMJIE;KAT MOJEIHPO-
BaHHIO, PABHEIM 00Pa30M KaK U TeX CONYTCTBYIOIMX MUKPOIPOLECCOB,
BJIMAHNE KOTOPHX Ha JAHHHI{ MUKpPOIpPOIlecC, HalpuMep Ha HATpuHU-
KaOuio, cjefyeT yCTAHOBHTH.

OTHOCHTENBHO MPOIIe H Jierde MCCIe[0BAHAE T€X MHUKDPOIPOIECCOB,
B KOTODHIX »KuBas ()a3a MOYB HEMOCPEJCTBEHHO He yJacTByeT. TaKoBH,
HarpuMep, MHOTHE (U3MUeCKre ABJIEeHUS, CBA3AHHEE ¢ IPeBpalleHueM
B mouse Biaaru. OpHaKo U B 3TOH 00JacTH CYMECTBYeT emle MHOIO He-
ACHBIX, 10 KOHI[A He NOHATHIX ABJIeHHN. OHHU MOJJIeKAT UCCIEOBAHIIO
¢ moMmMompl Mojeixuposanus. Hampumep, mpoumecCc mCIapeHus BIaTH
U3 TOYBH B aTMOCPepy, KOTOpHIi, cornacHo mecaegosanuam B. B. [le-
parura, C. B. Hepnuna, H. B. Uypaesa m gpyrux, Kax 0Ka3aloch,
cjaraeTcs M3 HECKOJBKHX MHKPOLPOLECCOB mepenBmKenus 00beMHOH,
IUIeHOYHOM m mapooOpasHoil Biaru. IIpmposa m KoJamdecTBeHHEe Xa-
PAKTEPHCTHKHA 3TAX MHUKPOIPOIECCOB M CaMO MX CYyINeCTBOBAaHUE MOT-
ap ObITH YCTAHOBJEHH TOJBKO IYTeM MOAEIHPOBAHHA — 3KCIEpPH-
MEHTaJbHOr0 M MaTeMatmiecKoro. OfHAKO pealbHAd POIAb KaykIOTO
73 9THX MHKDONPOIECCOB B MCIAPEHMH BJIaTM W3 IOYBH B IPHPONHOMR
o06cTaHOBKEe MOKET OBITH BBIACHEHA TOJBLKO IIYTeM CTAMOHAPHOTO HC-
CJIEIOBAHHA B YCIOBUAX II0JEBOrO ONEITA, T. €. B COYETAHHUH C IIOJIEBEIM
MOJIeTMPOBAHUEM.

MogenupoBanue Mo3KeT CAYKHTH CePHE3HHIM IOACIOPHEM H MJIA
HCCIAENOBAHAA YACTHHIX M OOIHUX MEUKpompomeccoB. Brurto 651 BechbMa
JKeJIATeNbHO OPTaHM30BaTh HOCTAHOBKY CHEHHANBHBIX OIBITOB II0 H3Y-
49eHMi0 mMoYB000pa3oBaHMA B PA3JIMYHEIX 30HAX Ha OCOOHX ydacTKax,
IpeACTaBIAKMAX co00fd KOTIOBAHH, 3aMOJIHEHHbE I'DYHTOM, BHIHY-
THM C JI0CTaTOYHO 0OJBINOA rayOMHBI M THIATEIBHO IlePEMEIIaHHEIM.
Taxkme OHBITHL CllefyeT OPraHH30BaTh B FOCYMapPCTBEHHBIX 3aIIOBEIHH-
Kax, Ie UX oOXpaHa MOKeT ObiTh OCYIIECTBIGHA B HAaMIydIIeHd CTe-
IeHH.

3akjIagKa TaKHX ONHTOB mnpoektmpoBaiach m B. B. [loxyzae-
BuM (1951). IIpumepom sBaaiorca m ouwitel B TCXA, 3ajoeHHsie
B. P. Buuasamcom.

Kax momoOubie omeITH, TaK W YIOMAHYTOe BHINE M3ydYeHHE II0IB
Ha 00BEKTaX pa3JIMYHOr0 TeoJOTHYeCKOro Bo3pacTa HeoGXOauMO CO-
IPOBOKATH CTAIMOHAPHBHIM M3YUeHHEM IMOYBEHHEIX MHUKPOIPOLECCOB.
910 GyHer cmoco6CTBOBATH MOHUMAHHUI0 XapPaKTepa 9BONIOMAH HOCIE]-
HEX BO BpeMEHH.
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T'oBopsa 0 MoletMpoBaHyH ¥ €r0 3HAYCHHN 1A TOHMMAHUA CYIHOC-
TH mpomecca mousooGpa3oBaHMsa, B 0COOGEHHOCTH COBepIIamMIerocs
B M0YBAX CENBCKOXO03ANCTBEHHOT'0 HCIIONB30BAHUSA, HEOOXOMUMO UMETh
B BUAY eme ciefyiomee. Ha OOBITHHIX CEILCKOXO03AMCTBEHHHX CTaH-
MEAX IPOBOAUTCA GOJIBINOE KOJIMIECTBO ONBITOB, 3aja4eil KOTOPHIX fAB-
asercA paspaGoTKa M TPOBEPKA pPA3JIMYHBIX CHOCOOOB MOBBIIIEHUA
NPOAYKTABHOCTH MOYB. JTH ONBITHI IO CYTH Jielia SABIAIOTCA MOMKENH-
poBaHmEM pAa3IMYHHKX BAaPHAHTOB KYJIBTYPHOr0 mO0YB0OGpPa3oBATENB-
HOTO Makpomporecca. Pe3yabTaTH 9THX ONBITOB YYAUTHBAITCA Ipen-
MYIECTBEHHO DMIMPUIECKU — II0 BJIMAHUIO MCHOEITEIBAGMEIX arpoTex-
HUYECKHX, arPOXAMUIECKUX M MEIMOPATHBHHIX NPUEMOB HA BEJIMIAHY
yposkaa. IlpaBma, HepegKO ONBITHL CONPOBOKMAIOTCA HEKOTOPEIMHI
HabOIOMEeHUAME, HaIPEMED HAJ P&KMMOM TEMIEPATypHl, BIAKHOCTH,
HaJl CoJiepKaHUEM HUTPATOB, MOHA AMMOHHA, IOJBUKHHIX OPM MHH-
TATeJIbHHX BemiecTB» U T. fA. OmHAKO HayYHOE MCIOJb30BaHUE JaKe
TaKUX CKPOMHLIX JAHHBIX 9acTO OCTABJIAET ’KEJATh Jydllero, u OHH
HEPENKO OCTAIOTCA JIMIIb YKpauieHmeM paGoTsl.

IMoaToMy ciemyeT mpUHATH HACTOATEJIBHBIE MEpPH K TOMY, 4TOOHI
OTH OKCIOEPHMEHTH COMPOBOKIAJINCH BO3MO;KHO Oojee TIyGORMMHU
MOYBEHHO-CTAIMOHA PHBIMA MCCJEOBAHUAMM, a pe3yJbTaTH IOCJe-
HUX — HCYEPUHIBAIONIMM aHAJIU30M U 0600ImenneM. ITu HeCaef0BaHuA,
IPOBOMMMbIE Ha BBICOKOM arporexHmdeckom d¢ome, OyayT cmocober-
BOBATh PACKPHITHIO CYINECTBA KYJBTYPHOIO HOYBOOGPA30BATEIBHOIO
oponecca W pa3paboTKe MeTOJOB €ro COBEPIIeHCTBOBAHHUA.

B stoMm oTHomenun neino obcrour OoJiee 6IATOMOIYIHO B oOsacTh
MOYBEHHO-MEJIMOPATHBHEIX HMCCIENOBAHUN IPH OPONIEHWH, IIe JAaBHO
u BecbMa 3(PPEKTHBHO MCIOJB3YIOTCA pe3yabTaThl Hablomennil Haf
BOJHEIM W COJIEBRIM PeXmMOM. 3a ITocJiefHue Togs Olaromapsa mccie-
nosauusam W. H. Cxpeiaumkosoit (1961) u @. P. 3aiizeasmana (1969)
pe3yabTaTh PEKUMHHX IabiofeHuil Hadajld TPOLYKTHBHO HCIIOJNb-
30BaThCA M NPH HOYBEHHO-MEIMOPATUBHBIX HCCJIETOBAHHUAX, CBA3AH-
HBIX C OCYLICHHEM.

W3 Bcero crkasaHHOro BhITEKAaeT BajKHeilllee CJIEICTBHE: OCHOBHOMN
KJII0Y K TO3HAHMI0 CYITHOCTH, MK «MeXaHH3Ma» N04B000pasoBaHusa —
HCCJIe0BAaHUe HPHPOMIbI JIEKANMX B €T0 OCHOBE MHKpPOIIPOIECCOB.
Bce ocramprble nposienna mogsoo6pa3oBanusd, Ha3BaHHEE HaMH 00-
IIMMHA M 9aCTHHIMM T0YB000pa3oBaTelbHBIME MaKPOIpoIeccaMu, IIpef-
kraBnsior coboit mToroBHe, CyMMapHBIe Pe3yJabTATH Pa3IHIHHX COYe-
TaHAA GOJNBIIOr0 KOJHMYECTBa PasH0000pa3HBHIX MHUKPOMPOLECCOB,
B3aMMOJIEMCTBYIOMMUX MEHKIY Coboil.

ITosTomy B falbHedlIeM Pa3BHTHH MOYBOBEJEHUA HeOOXOAEMO 3HA-
9UTEAbHO YCHJINTh IPAMEHEHHE CTAaNMOHADHBIX MCCIEJOBAaHMH, TaK
KaK OHH ABIAIOTCA [JIaBHHIM METOJOM M3yYeHHA II09B000pa3oBaTelb-
HEIX MHKPOTPOLECCOB, yAeNAfA IpH 3TaM 0co00e BHEMaHWe H3YICHHIO
HeATeABHOCTH YKIBOA (asbl MOUBH, T. €. ABIEHHUAM MHKPOOHOXMMIIe-
CKHM.

o Tex mop, moxa Mel He IoMeM OPUPOAY STHX MHUKPOIPONECCOB,
He pasbepeMcsi B HX BHYTPEHHEM COLEP)KaHuUHM, B HX B3aUMHOM BJIHA-
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HUM ApPYT HA Jpyra, a TakKe B HX 3aBHCHMOCTH OT BHEIUHWX yCJIOBH,
B TOM 4YHCJ€ OT HaIlero BO3HEeHACTBHA,— KO TeX IOP Mbl HE CMOKeM
yTBEpKIATh, 9T0 IOCTHIIU CYMHOCTH YACTHHIX H OOIuX I0YBOOGpa-
30BaTEJIBHAIX MaKpPOIPOMECCoB, T. €. M0YBOOOPA30BAHUA B IEIOM.

Henp3st He BumeTs B 9T0OM BHBOIE 0JIHM3KOH aHAJNOTHE ¢ MOJOKEHU-
€M, CYLIeCTBYIOIIMM B COBPEeMEHHO# OmoJormu, mMOPAa3UTeNbHEIE ycle-
XM B PasBUTHH KOTOPO# ABUIUCH CJe[CTBUEM YrIyOJeHUS WCCIEKO0-
BaHWil 10 MOJEKYJAPHOTO YPOBHA. B msyueHum mouBooOpasoBaTelb-
HBIX MHKDOLIPOIECCOB MHE He OCTaHABIUBAeMCSA Ha MOJEKYJISIDPHOM
ypoBHE U yraybiaseMcsi O MOHHOIO YPOBHS, IOCKOJIbKY MMEHHO HA
9TOM YPOBHE COBEPLIAIOTCA TAKHE BA)KHEIC SBJIEHHSI, KaK 00MeH moHa-
MH MEKIY MKUTKON u TBepHoil pasamu, pacnaj HePBHYHEIX X BTOPUIHEIX
MUHEPAJIOB U CHHTe3 BTOPHUYHEIX, COCTOAHUE 3HAYMTEIBHON YacTH Be-
MecTB, BXONAMUX B COCTAB ;KUAKON (asbi, T. €. MOYBEHHOI'O0 PACTBO-
pa, MOHHEIE CTAMWH IPONecca MOJHOM MUHEPAIU3AIUM OPraHWIEeCKHUX
OCTaTKOB (IO BOJHI, YIVIEKUCIOTH M HPOCTHIX COJeH 30JbHBIX dlIeMeH-
TOB), YCBOGHHE PACTEHHWAME NHUTATEIHHHX BEINECTB W T. I.

ITO HE MCKJIIOYAET TOTO, 9TO MHOTHE MUKPOIPOIECCH JOJKHE B3y~
9aThCS W HA MOJIEKYJAPHOM YPOBHe,— HAIpPUMep, HAYaJbHbIE U IIPO-
MeKyTOYHBIE CTAagUd PA3JIOKEHHMA OPraHMIECKUX OCTATKOB, SIBJICHHSA
MUKPOOHOTO CHHTE3a, T. €. BCE UHCTO OMOJOTHYECKME SIBJIEHHS, HPO-
TeKalomye B CAMHAX TejaX JKHBHIX OPraEM3MOB, OOHTAIOIUX B IOYBE.

CrpeMsach K yriayOJeHHIO HCCAEIOBAHUA MHUKPOIPOIECCOB O MO-
JIEKYJNSIPHOTO U MOHHOIO ypPOBHEH, Mbl He MOJIKHEI, OSHAKO, HA 3TOM
OCTaHABAMBATECA U 3a0HBaTh O HOCIEAYIOMUX CTafUAX HCCIEHOBa-
HEA. ITH CTATUHU 3aKI0YAIOTCH B HCCISNOBAHUM W MO3HAHMU CUHTETHU-
YeCKUX U WHTETPANUOHHBIX ABICHWI, HAXONAIUX CBOe BEIPa)KeHHe
B I04YBaX B BO3HUKHOBEHUH TaKux oOpa3oBammil, Kak, Hampumep,
CTPYKTYPHEIE OTHeJIbHOCTH, KOHKPEIUU PABHOrO XUMHYECKOTO CO-
craBa (KapOoHaTHbIE, jKeJe3UCThie, MUICOBbHE W HMHEIE), PAa3HOTO POAa
KYTaHbl, MOJEKYJH ¥ KOJJIOMJHBIE YACTHI(HI OpPraHO-MHHEPaJBbHBIX
COG[UHEHUNA W T. . ITH ABJEHHA HPENCTABJIAIT c0Goll, B CyIHOCTH
TOBODs, YK€ 3JIEeMEHTH YaCTHHIX MaKpPOIPOI[eCCOB.

3axkaHYMBaA HA HTOM BCTYNUTEJIbHYIO CTaThio, HOLYePKHEM eIle pa3
HEKOTODHIe BajKHEHIINe MeTOJWYecKHe W OpTaHU3aIMOHHbIe 3aJadH,
OT pa3pelleHHs KOTOPHX 3aBHCUT PA3BUTHE CTAIMOHAPHOIO MeETO[a
B IIOYBOBEICHNN U pacIlHpPeHHe ero UCHoJAb30BaHUA B paspaboTke Teo-
puum 3TO# HAyKU W ee NpUMeHeHNe B HAPOJHOM X03AHCTBe Hallell CTpa-
HHI.

Cpenu 5THX 3a/a4Y HA IEPBOe MECTO, BEPOATHO, Cle[yeT MOCTaBHTH
JanbHellllee COBePUIGHCTBOBAHUE CYIIECTBYIOMUX W B OCOOEHHOCTH
¢03/laHlie HOBEIX METOJ0B MCCIELOBAHMA, B YACTHOCTH Pa3JIHIHEIX CTa-
IIOHAPHEIX HPUGOPOB, MO3BOJAIOMNX USMEPATh U KOJIMIECTBEHHO Xa-
PaKTepH30BaTh HMHTEPECYIOIWEe HAC ABJEHHA 0e3 m3bATUA 00pPasIoB
IIOYBHI.

Bropas 3agaua — ycuinenume u yrayGieHHe KOMILUIEKCHOCTH HC-
Clle[lOBaHMH, OCYINECTBIIEMOE He TOJBKO H Jajke HEe CTOJBKO IyTeM
yMHO:KeHHA Habopa HCCAEHOBATEIbCKHX MPHEMOB, OCYIIOCTBISIEMBIX
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Ha ONHHX U Tex Xe o0bexTax (IT0, KOHEUHO, HeoGXOLUMO), CKOIBLKO
OyTeM yMHOKE@HUs YyCHJIUIl, HAIPABIEHHHIX HA PACKDHITHE B3aMMHBIX
cBs3eill, CYMECTBYIOIIAX MEKAY OT/eIbHHIMM MUKPOIPOIECCAMH, X
TpynnaMu W COYEeTAHUAMH.

Tperbss s3aaga — paspaboTKa IPOEKTa reorpaguIeCcKOl CeTH Ie-
71ecoo6pasHO pa3MeIeHHHX ONOPHHX IOYBEHHBIX CTAIHOHAPOB, Ha
KOTOPHIX JOJKHO OCYIIECTBJIATHCA MAKCHMAJIBHO HIMPOKOE, IOJHOE
7 BCECTOPOHHEe M3ydIeHWe NOYBEHHHIX MHKPOIPOIECCOB B UX CBA3U C
o0IKEME ¥ YACTHHIMH MAaKpOIPOIEeccamu.

Yerseprasa 3agada 3aKIOYAETCS B OPTAHUBAIME CAMHUX 3THX CTa-
IIOHAPOB ¢ COOTBETCTBYIONIMM JOCTATOYHO OOJBIIAM HAYYHBIM M Ha-
VUHO-TEeXHAYECKUM ILITATOM H 00eCIIeI6HHEIX CAMBIM COBEPILeHHBIM
o6opymoBaHmeM.

Nccenegopanusa Ha ONEITHHIX CTAllHOHAPAX HOJIKHH BECTHCH B JABYX
HanpaBieHnaXx. IlpegMeTroM IepBOr0 M3 HHX LOJNKHO OHTH H3ydeHHe
eCTeCTBEHHEIX, NPHPOAHEIX II0YBOOOPA30BATENBHEIX IPOLECCOB IOJ
I[eJMHAHON PACTHTEIBHOCTHI0, IPEIMETOM BTODPOTO — H3yYeHHE IO0Y-
B006Gpa30BaTEIBHBIX [POIECCOB B YCIOBHAX 3eMIEHEIbYECKOTO H BO-
o6nie x03ANCTBEHHOTO MCII0Ab30BaHUA MoyB. IlepBoe U3 sTux Hampas-
JeHuil mMeer cBoeil OCHOBHOI 3ajadeil MO3HAHHE BCEr0 MOYBOOOPas0-
BaTeJIbHOT0 IPOINEcca HA BCEX €r0 YPOBHAX M CTAAMAX KaK IeJI0To,
KaK OJHOT0 M3 BaKHEHIINX IPHPORHHX GHOT€OXHMHYECKHX IPOIlec-
cOB, coBepIIAINuXCsa Ha 3eMile. Bes 3Toro mosHaHWA MBI He CMOKeM
[OHATH CONPSYKEHHOCTh MEKAY 000l MHKPOIPOMECCOB, JeKalluX B
OCHOBe BCEro moYB0O6GPA30BAHUA BO BCEX €r0 IPOABIEHUAX.

3ajaua BTOPOTO HALpaBleHUd — Pa3paboTKA TEOPeTHIECKHUX OC-
HOB CO3JaHUA Ynpasisiemozo KYibmypHo2o noieoo6pas3oeameibroz0 npo-
yecca, 00ecmeInBAOIEr0 B NaHHHX HPHPOJHBIX YCIOBUAX (KIMMa-
THYECKHX, TreoMOP(POIOTHIECKHAX, TeOJOTHIeCKUX) HAMBHICIIYIO, KO-
HOMI9eCKH 1iel1ec000pasHyo IpOXyKTHBHOCTH N04YB. Ciofa jKe JOJIKHBI
OBITHL OTHECeHBI M PALMOHAJIBHEIE IPHEMbl BMEIIATEIbCTBA B €CTECT-
BeHHHII M0YBOO0OPA30BaTENbHEI IIPOMecC, BHITEKAION[He u3 NOTPe6-
HOCTel JecHOTO X03slicTBa.
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O NPHHIIIIAX
CTAIIMOHAPHOTO MCCIEJOBARMA MOYB

@. H. Kosaoeckuii

O IIEJAX TN 3AJAYAX
CTAHMOHAPHbBIX PEKUMHLIX UCCTEJOBANUN

B camom obmem Buje Tein u 3amavM PERUMHBIX MCCJEOBAHUI I0YB
MO,KHO PasfejuTh HA TPH TPYIIIHI.

1. 3agaum sMOEpUUecCKMe: W3ydelnue 3aKOHOMEPHOCTEH Xoma Io-
Kasarejiefl MaTepuaiblIO-OHEPreTHUeCKoro OajaHca MOYB U MX HM3MEH-
YHBOCTH BO BPEMEHHM M B IPOCTPAHCTBE B IEJAX WHBEHTAPH3AI{UH,
TUNU3ALMAA U KJlacCUPUKAIMKU I[OYB [0 XapaKkTepy MHKPOIPOIECCOB
¥ KOJWYECTBEHHOI XapPaKTePUCTUKHU Pa3JHUYHBIX PEKUMOB B 3aBHCH-
MOCTH OT BHEIIHUX YCJIOBHH, & TaK:Ke OT aHTPOLIOTEHHEIX BO3meicTBHi.
K dmcay mocinepHux oTHOCATCH Hpeske BCEro BCe arpoHOMHYecKue (B
IIUPOKOM CMEICIE 3TOI0 CJ0BA) MEPOLPHUATHS — arpoTeXHUYeCKHe,
arpoXmMMHUYECKUe W MeJUOpaTUBHbHE, HaUpaBJeHHBE HA Ierecoobpas-
HOe pPeryJupoBaHWe MOYBEHHHX HIpomeccoB. OmHAKO aHTPONOTEHHBIE
BO3[eACTBUA MOTYT UMETh U HeraTUBHHU xapakrep. Takosm mpoliec-
CHl HPPHUTAIMOHHOTO 3aCOJIeHUs, YCUICHHOHR 2PO3HA | T. [I.

2. 3agaum QaKTOPHOrO aHaxM3a, T. 8. YCTAHOBJIEHME O0OHEKTHBHO
CYLIECTBYIOMMUX CBABEH MEKIYy TeMH WJIM WHHIME CTOPOHAMH H3ydae-
MOTO peyKUMa M APYTHMHU SIBICHUAMH, OPOUCXONANAMEA KaK B CaMOi
mo4Be, TAK M BO BHEIIHeH cpege (B TOM 4Yucie U arPOHOMUIECKUIMH Me-
poupuaruamu). Pemmenne 3agau BTopoil rpynmel JomyckaeT gBa IJIaB-
HBIX TOAXOHA:

a) KOppeNAMOHHLIM, T. €. BHABICHNE W XaPAKTEPHCTAKA CTEIIEHH
TECHOTH CBA3U MEKIY JaHHBM DPE;KUMOM M ero ¢gaxropamu, 6e3 Ipu-
YUHHO-CJEACTBEHHOTO aHAIM3a WX,

0) KadeCTBEHHbI! NMPUUMHHBIA AaHAIM3, T. €. PACKPHITHE CYIECTBA
WM MEXAHU3MOB YACTHHX (U3UWYECKAX, PUSAKO-XUMHUCCKUX M Omo-
JIOTHIECKUX SBJACHWU, CAATraloliUX MaHHHIA peKuM.

ITH #Ba mMoAXOHa IPeACTaBIAIOT coGOil [Ba acmeKTa OgHOM o6mel
po6iaeMEl PaKTOPHOTO, MM KaYeCTBEHHOTO aHAAM3a IOYBEHHBIX MUK-
ponporneccoB. Koppeiadanuonnsie 3ajadd peUIAOTCs ¢ OpUBJIeYeHUEM
00BEKTHBHBIX METOMOB MaTeMaTHYecKoil crarucruku. OmHAKO 3TH Me-
TOMIBL caMu IO cebe JAT BO3MOSKHOCTD JIMIIb NPUHATH WIH OTBEPTHYTH
runoTe3y, NPUBHECEHHYI0 M3BHE W ONMPAIOMYIOCS HA HpefCTaBIeHHe
0 BHYTpeHHell CYIMHOCTH M3y9aeMLIX ABJICHUN, WM jKe HATOJKHYTH HA
TIOUCKU HOBOM THIOTE3HI.

C mpyroit CTOPOHE, KAa9eCTBEHHOE M3YYeHHE MEXAHHB3MOB YaCTHHIX
ABJICHUI, TPOTEKAOIGNX B TAKUX VIOPAJOYOHHBHIX CHCTEMAaX, KaKOM
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ABIAETCA MOYBa, TPe6yeT OOGBEKTHBHON CTATHCTHYECKOH HPOBEPKH.

3. 3agaud MaTeMaTHIeCKOT0 MOMEJHPOBAHMA, KOTOPHIe 3aKJII0Ya-
0TCA B KOJIMYICCTBEHHOM ONMCAHUM CBA3eil MEKNY PEKUMOM M HeEIOoC-
PeICTBEeHHO BIMAIUME HA Hero ¢gaxropamu. Takxoll mopxox Ipeamo-
JaraeT ONMCAHHE KaK CaMOro pe;KMMa, TaK W ero aKTOPOB CHCTeMOM
BeJIMUMH, UMEIOMUX KOJMYECTBEHHOE BEIDAKeHWe. JTU 3aJadd TaKKe
MOMyCKAIOT ABA MOAXOfA:

a) yCTAHOBJIGHME YACTO MO PUICCKAX KOJUISCTBEHHE X 3aBUCAMOC-
Tell, T. e. ONHMCAHME LPOI(ecca WK SABJIEHWS, He oNmpaliolleecs Ha Ka-
Kyl0-1160 ¢usudecKy ero KapTuHy (HAIpUMeEp, SKCIOHEeHIHAJIBHBIN
XapaKTep BHINEJIAYMBAHHUA COJeH NPH HPOMBIBKe IIOYBH, yCTAHOBJIEH-
muii B. P. BoaoGyessm, 1959);

6) pa3spabGoTKa MareMaTH4eCKO# Mo/ean, T. €. MaTeMaTHIECKOe OlU-
CaHHe OIPeIeTeHHOr0 MeXaHu3Ma KpoIecca.

Jlwo6oii mpoiecc, He3aBUCHMO OT CTENEHW €I'0 CJIOKHOCTH, MOKET
OHITH OXapaKTepH30BaH KOJHIECTBEHHO. YciaosmeM Hambosee ycIell-
HOTO BHIOJHEHHA TAKOTO ONMCAHMSA SMBJISETCA CHCTEMHBI IOIXOX
(Baay6epr u mp., 1969; Jlanymos, 1971) k mccaegoBaHmio0 00BEKTa,
B HallleM clyd4ae — [OYBE, PACCMATPUBAEMOU C TOYKH 3PeHHS IIPO-
1eccoB 00MeHa BEIIeCTBOM W DHEPTHEH.

9PPeKTUBHOCTH CHCTEMHOr0 ONUCAHMSA O00BEKTa OoIpenesaerTcsa
000CHOBAHHOCTHI0 HPOM3BOXMMOTO IOCIEHOBATENBHOTO DPAaCUIeHEHHUsI
IeJIOCTHOTO 00'BeKTA HA YacTH (IIEMEHTH) M IIOJHOTO WHpOPMATUE O
(YHKIMOHAIBHBIX CBA3AX ieMeHTOB. TaKkoe pacuieHeHne HOCTAaTOIHO
0YeBHIHO, KOT/[A 3JIeMeHTHl BCeX KAaTeropmil mpoCTPaHCTBEHHO 000C00-
JIeHH WM HMET YeTKO BHIPayKeHHBIe I'PAHHMNB. B HenpepHBHBIX CH-
creMax, HOMOOHBIX MOYBe, TAKOe pasjesieHHe He BCerja O4YeBUAHO H
HOKHO NPOBOJMTHCS MM KOHTPOJMPOBATHCA KaK ¢ yderoM Mopdo-
JIOTHYECKUX CTPYKTYP, TAK M 10 (YHKIMOHAIHHOMY HPU3HAKY.

Ilox «pyurmmeily mouBH CiefyeT MOHMMATH COBOKYIHOCTH CHeId-
¢ugeckux mpolleccos, B Hell mporexatomux. A. A. Pome (1937) om-
pemennds M0YB00OPA30BATENBHEIA NPOLECC KAK COBOKYIHOCTH SBJIE-
HAfl OPeBPAIeHMA U IePeMeNieHUs BEemeCTB U JHEPruM B BepXHER
9aCTH KOPH BHIBeTPUBAHEA. «(DyHKIMeH» IOYBH B OTHOIIEHUH HEKOTO-
poro MEKpoIpomecca ABIAAeTcH 00MeH 4acTHOH ¢opmoil BemecTBa MM
9HEDPIUH MEKAY ITOYBON M OKPYIKAIOMeil CPeHofl WiIM OTJeJbHEMHA 9aC-
rAME (00beMaMd) ITOYBEHHON MacChl, a TaKKe IpeBpAaIeHHA ONHUX
¢opM BemecTBa WM SHEPTUH B Apyrue.

9PPeKTUBHOCTD MATEMATHIECKOTO OLMCAHUA CHCTEMbI, T. €. 00D-
AICHUTeJIbHASA W IIPefCKa3aTelibHAsA pPe3yJbTaTUBHOCTH €0, 3aBUCHT
OT TPOCTPAHCTBEHHOH YNOPAJOYEHHOCTH Hpoueccos obmena. Ilpm
HeyNOPAJ0YeHHOM o0MeHe KOJUW4eCTBEHHOE onmcaHme OymeT uMeTh
OpenMyIecTBeHHO CTATUCTHYeCKmiT xapakrep. Yem Goiee ymopsamo-
9eH 06MeH, TeM B GOJblIel CTeNeHN IPUMEHUMEI JJIs ero ONHCAHHUS e~
TepMUHUPOBAHHEIE MOJeJNM, BHIpajKkaeMble (YHKOUOHAJIbHHMH 3aBH-
CHMOCTSIMH.

JeficTBUTENBHAA CIOKHOCTE NOYBOHHBIX NIPOLECCOB BARIIOIAETCH
B Pasinguy WHTCHCHBHOCTH HPOTEKAHUA UPOLECCOB B Pa3ANIHEIX CTPY-

35



KTYPHHX DJIEMEHTAaX IOYBbl M B IPOTUBOPEYMBOCTH ITHUX ITPOILECCOB

(aTo HeomHOKpaTHO oTMedasock A. A. Poge), mpuuem sta mpoTuBope-

YUBOCTH 3aKJI0YAETCS HE TOJIBKO B YepPeI0BaHUM OPOTHBONONOAIHO Y-

MUX NIPOIECCOB BO BpPeMeHW, HO, MO-BUAUMOMY, U B OJHOBPEMEHHOM -
COCYIIECTBOBAHUU TIPOTHBOIOJIO;KHO HANPABIEHHbIX NPOLECCOB, UAY-

mMUX B Pa3iIMYHBIX 00BeMax IOYBHI.

ITOYBA KAK CHCTEMA

B xadecTBe MaTepwasBHOI CHCTEMBI TOYBA JOJKHA OHTH OXapaKTe-
pH30BaHA €O CTOPOHH MOPQONIOrMYecKod CTPYKTYPHl M €O CTOPOHBI
¢yHKIHOHANBHON fuddepeHIUaiuu. ITH CTOPOHHE, Pa3yMeercs, B3a-
HMMOCBSI3AHEL.

B wmopdonorudeckoit ymopspouyeHHOCTH TBEpPHON, M, BEPOATHO,
fuosiorndeckoil a3 MOYBE WMEIOTCA MM IPEI0JaraloTcsi deThpe
YPOBHS, HA KOTOPHIX MOKET NPOABIATHCA CIeNUPHUKA IOIBH KaK 0CO-
60ro IpEPOIHOTO TeJa.

1. YpoBeHb MePBUYHBIX FACTUL, HA KOTOPOM CHETUOUICCKUMHU MO-
I'yT GHTHh COCTAaB W CTPOEHUE OPraHMIECKHX MAKPOMOJEKYJ, OPraHo-
MUHEePaJIbHBIX COeJMHEHUl, MUHEPAJbHHX U JKUBBHIX TeJ (Hampumep,
cuenupuIeCKuX i HOIBH MUKPOGOB).

2. ArperaTs (0T MHKpO- 0 MaKpoarperaTtoB), B KOTOPBIX CIIEIH-
QUYHEL CBS3M IEPBUYHHIX JFACTHUI, M UX B3aMMHAag YIOPALOYEHHOCTH;
nJist Guoorudeckoil gasel cHenuPUIHEIMA MOTYT GHITH CTPOEHHS MUK-
porosonmii, pusocdeps u T. I.

3. T'enermgeckue ropu3oHTH, JJIA KOTOPHX IOMHAMO COCTABA M CJO-
JKEHUS CHeNUPHIHA AHU3OTPOUUS B BEPTHKAJIBHOM HANPABJICHHH.

4. Bo MHOTHMX clyYasgX TeHETHYECKHMe IOPU3OHTH 00HADPYIKUBAIOT
fosiee MU MeHEE 3aKOHOMEDHOE BAPbUPOBAHUE B TOPH30HTAJBHOM HAa-
npasiennn. OCHOBHIBASCH Ha 9TOM, IPeNJIaraeTcs BHLEAUTH OCOOBIH
MOP(OCTPYKTYPHHIA YPOBEHb — yPOBEHb II0YBEHHOT0 MHIUBHAYYMa —
megona (Hosmosckuit, 1970).

Vsydenne m3menIuBOCTH TOYBEHHHIX CBOMCTB B TOPH30HTAJIBHOM
HalpaBieHun (B TPaHIIeAX) oOHAPYKUBAEeT 3HAYATENBHEE KOJIe6aHus
ux Ha Gam3KuUX (IOpAJKA METPOB) PACCTOAHUAX HaKke B Haubolee ofi-
HOPOJHBIX, B TOM 4HCJ]e ILIaKOPHLIX, mouBax. HoaeGanmsa o6Iamaior
OTIpe/iesIeHHOM KBa3WIIEPUOJMYHOCTHI0 B IIPOCTPAHCTBe, 00HADYKUBae-
MO#l COOTBETCTBYMOI[UM craTucTHiecKuM anaamsdoM. Ilpepmomaraercs,
4ro monobuoe sABICHEE OGYCTOBIEHO CHeNUPUISCKHMH IIPOLECCAMH
ropu3onTanbHoi nupepeniiuauy TOIBEHHHX CBOMCTB. JTO MO3BOJSA-
€T BBEeCTH TpeJCTaBieHHe O MOYBEHHOM HHAUBHAYyyMe (Iej0HEe) Kak
0 TpexMepHOM Tese, 0GBeUHAIIIEM IOJOOHEE YACTH HE3aBUCHMO OT
TOr0, SABIAITCA JM OHU IPOSBIEHNEM HEIOCPe[CTBEHHOTO [BYCTOPOH=
HEro TEOXMMHUYECKOTO B3aMMOAENCTBUA OJNU3IeKAMUAX dacTeld IR
Y4aCTKOB IOYBH, MM 06GYCIOBIEHH rOPUA30HTAAbHOIM quddepeHnmany-
eil Gumoreomenosa. lIpuHATHE 9TOW TOYKU 3peHHUs [aeT BO3MOKHOCTH
BHIIENUTH CNeNUPUIeCKUNl ypOBeHDb IOUBH KaK meloro. JlanbHeiimee
yBeJINYeHEe TOPH30HTAIBHBIX Pa3MepOB IMOYBEHHOT0 0J0KAa IPHBOAUT
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Hac B 00J1aCTh HEOJHOPOJHOCTEH, OTHOCAINUXCA K CTPYKType IOYBEH-
HOT'O IIOKPOBA, CO CBOMMH 0COOHMH (opPMaMU YHOPSILOIEHHOCTH (KOM-
MJIEKChl, COYETAaHUA W T. J.).

Menee nuddepennuposanHoil npeCTaBAAETCA IPOBOAAMAA CACTE-
Ma (IOPH, HOJOCTYM) HOYBHI, 3aHHMAaeMasA >KAJKOM M rasoobpasHoii
¢pazamu. 3pech MOTYT Goslee WM MeHEE YETKO pas3iHYaTHCHA JHMIIL JBA
MOPOCTPYKTYPHEIX yPOBHA: 1) BHyTpuarperaTHasi HOPHUCTOCTh, COOT-
BETCTBYIOIIAsl YPOBHIO HEPBUYIHBIX YACTUI; 2) MeKarperaTHas IIo-
pucrocTh, 00BbefUHANIAA BCe TPU Goiiee BHICOKUX YPOBHA CTPOEHHA
TBepHoi ¢assl IOUYBHI.

Menee sacen Bompoc 00 yPOBHAX (PyHKIMOHAJIBHON muddepeHmma-
IIUM IOYBHI, T. €. 06 M3MEeHEHUM XapaKTepa IIPOIECCOB B 3aBUCHUMOCTH
0T IPOCTPAHCTBEHHO-BPEMEHHBIX MAacINTa00B WX IIPOABIEHHH, W BOI-
pPOC 0 CBA3H MEKLY MOPHOTOTUIECKUMH CTPYKTYypPaMHi U IIOYBEHHBIMA
nponeccamMd. llo-BupmMomy, cClemyer YTOYHAUTHh HUBIIANA ¥ BHICIIAN
CTPYKTYPHO-QYHKIOMOHAJIbHEE YDOBHH, 3a IIpefeiaMd KOTOPHIX IIPO-
I[eCCH IIePecTal0T PacCMATPUBATHCA KAK CIENUPUIECKH IOYBEHHEIE.
TakuMu ypoBHAMM ABIAKTCH, ¢ OLHON CTOPOHEI, MOHHO-MOJEKYJIAP-
HHH, a ¢ Apyroit — memouusiii. XoTA DOCHERHAN MOPPOIOTHICCKH
BHIpa’KeH HEYETKO, BCe Ke, BHAUMO, CJIeIyeT OTHENATh NIPOIECCH
MOYBEHHBIE OT IPOMECCOB JaHAWLAQTHHX (TePPUTOPHANBHBIX). JlaH-
ma@THEE DPOMECCH He TOJIBKO MMEIT MHOM MacmuTab, HO M yIpaBis-
I0TCA HECKOJIBKO MHHIMM 3aKOHAMH, T. €. MEKIY IIOUYBAMH W JaHmmad-
TAMH JI€KAT HeCOMHEHHHB (YHKIMOHAJNBHHIN PyOesk.

B HacrosmeMm PyKOBOACTBE PAaCCMATPUBAIOTCS BOLPOCH METOJUKHA
m3ydeHUd TJAaBHHIM 00pa30M IOYBEHHHX IIPOIECCOB HA YKA3aHHHIX
BHIIe CTPYKTYPHHX YPOBHAX ¥ JHIIb OTYACTH — HA Oamxaimem
K IIefIOHY YPOBHE.3JIeMEHTapHHX CTPYKTYP IOYBEHHOTO IOKPOBA.

B orHomeHMM camoii MOYBH MOKHO IIPEIOJIOKHTH, Y4TO II0 Kpai-
Hell Mepe HJA PAgAa BAKHEIX PEIKMMOB B IMAma30He MAcUITaGoB OT
YPOBHSA HePBHYHHIX GACTHI [0 IeJ[0HA UMEETCH CYIEeCTBEHHHH py6esk,
IO3BOJAIMA TOBOPUTH O ABYX (YHKIMOHAJBHEIX YPOBHAX HpOTe-
KaHHA IPOMeccoB, 6ojiee MIM MeHee IPHYPOICHHBIX K PasHBIM MOpP(o-
CTPYKTYPHHEIM ypoBuaAM moush. [lepBriii W3 HUX 0XBaTHIBaeT IBICHUA
¥ IPOMEecChl, 3aBEIOMO IPOMCXOMSAMMe Ha yPOBHe NEePBUIHKEX FaCTHI.
Bropoit, mo-sugumMoMy, 0XBaThBaeT Gojiee BHICOKME MOPPOCTPYKTYD-
HEle YPOBHHM, XOTA BOIPOC 0 IIOJOKeHHH (PyHKIIHOHAIBHOrO pybOexa
He Bcerja fcCeH.

CxopmcrBo 000MX (PYHKUMOHAILHBIX YPOBHEH ONIpeHeAeTCd TeM,
49TO AJiA ONMCAHHS MeXaHM3Ma DPAa IPOIEeCcCOB mepeH0Ca BelecTha,
OTHOCAIMUXCSA K HUM, MOTYT OBITH HCIOJbH30BAHE OJHU U Te jKe UIUKO-
MaTeMaTHIeCKUe MOfedu, sajaBaeMeie NuPepeHIUATHLHEMEA yPaBHE-
HaAMu. Pasnmdme MexIy HUMHU 3aKJII0YaeTCA B TOM, 4TO JJIsA IPOIEC-
COB HHUBIIETO YDPOBHA HapaMmeTpHl, BXOAANUe B YpaBHeHUd, B DPsnie
clIydaeB SBIAIOTCS MCTHHHHIME (QU3UICCKUMU HIM XUMUIECKUMHA KOH-
cTaHTaMu (KOHCTaHTAaMM PaBHOBeCH#A, 0OMeHa, PACTBOPUMOCTH U T. 1.).
9710 BEIpaKaerTcs, B 9aCTHOCTH, B TOM, 9TO TAKHE KOHCTAHTH MOTYT
OBITH BHYHCJIeHE HA OCHOBAHUY TEOPETHIECKHX CO00pasKeHUH MIH IO-
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Jy9eHH 0 TAHHHKIM JabopaTopPHOrO MCCIENOBAHHSM, T. €. OPA ycrpa-
HEHWH PAfa HEeUCTBYIOMMX B NPUPONHON oGCTaHOBKE (aKTOPOB.

IIpm ommcanuu mpoueccoB BICIIETO YPOBHA HmapaMeTpaMu B JuQ-
depeHOUANBHEIX YPABHEHUAX ABJIAITCA y:;Ke He KOHCTAHTH, & IO Cy-
MEeCTBY HMINPUYCCKUE BEJIMUMHBI, KOTOPHIE HOJKHEL OHITH ONpeleeHbl
B CHCTeME, BIOJHE aHAJOTMYHOH ONMCHBAEGMON, IyTeM HEIOCPeNCT-
BEeHHHIX M3MEPEHWH WM pemeHus «o0parHoO! 3ajaqwm» (T. e. pacdera
mapaMerpa 1o 3aflaHHOMY Y PaBHEHUIO HA OCHOBAHUU ONBITHEIX TAHHBIX
0 HAYANABHHX YCIOBHAX M KOHEYHHX pe3yibrarax mporeccoB). Ilo-
HoGHEE mapaMeTpsl HeOGXOIEMO PacCMATPUBATHL KaK CIydYaliHEe Be-
JAIMHEL, 9T0 06yciaoBieno «TadPysHeiM» ! (cM. HEHIKE) XapaKTepoM
OTIMCHIBAEMOI CHCTEMBI.

Taxum o6pasom, UCIOJb3yeMble YPAaBHEHHA NPA OMHUCAHUHM IIPO-
I[€CCOB BHICIIETO YPOBHA ABJAIOTCSA yyKe He BEHIPA;KOHHEM CTPOTHX 3a-
KOHOB, a JUINb MONENAMM HIH JajKe «3CKU3HBIMEU MOJeIAME» (TePMUAH
B. B. Hanumona, 1971) onmcmBaemex mmu mpomeccoB. OmHaKo 3TO
He MeIlaeT MCHOJIb30BATh X MIA 06BeKTHBHOTO ONMCAHHUA IPOIECCOB,
OpH YCIOBHH, YTO TPAHUIH 06AACTH UX MPUMEHEHNA 000CHOBAHH HKC-
MePUMEHTAIBHO M CTPOTO OIePIEHEL.

ITouBeHHbIE MUKPONPOIECCH OTHOCATCS TJIaBHHEIM 06PasoM KO BTO-
poMy (BeICHIEMY) IOYBEHHOMY (YHKUMOHAIBHOMY YPOBHIO. ITO BbI-
3EIBAETCA He HEJOOIEHKON POJIH ITPOLeCcOB HUBMHUX YPOBHeH, HAWPH-
Mep HpPOMECCOB, MPOTEKAIN[MX BHYTPA arperata, a COBPEMEHHBIMH
9KCIePUMEeHTANbHHMA BO3MOKHOCTAMM, BHHYKIAIOMAME Hac yCpej-
HATH U3yYaeMyI0 II0YBY, KaK IPABUIO, K0 YPOBHEN I'eHeTHIECKUX I0-
PH30HTOB HJIM, B JIyYOIeM CJIydae, OTACIALHEX MX CJIOEB.

Cpenm mpomeccoB IpeBpalleHMs, NPOUCXONAMMX B HOUBe, Goxee
U3yUeHH XUMUdecKue, GusuKo-xuMuieckue (0GMeHHEIE) B pu3wIecKUe
(dasoBrie mpeBpamieHns), B ropasio MeHbIleil CTemeHH — OHOXUMHAYe-
cKue W Omonormueckme (MuKpoGmomormueckme). OTHOCHTENBHO Hep-
BEIX TpeX mpuMHUMaeTcs 0e3 J0Ka3aTejbCTBA, UTO OCPEJHEHHEe HX O
«CPeTHeTOPH30HTHHIXY WM (CPEIHECI0eBHIX» 3HAUEHHUIl He BEIBHIBAET
CYINeCTBeHHHX MCKaKeHHH Kav4eCTBEHHON KapTUHH HAa Gollee HHU3-
KHX YPOBHAX, XOTH IOJHOM YBePeHHOCTH B 3ToM Her. Buammo, 661b-
mIasg 0CTOPOKHOCTD HOJKHA GHITH HPOABIEHA B OTHOUIEHUN OMOXMMU-
9eCKHX X MHMKPOGmOJormuecKmX mpomeccoB. OHu MOryT OBITH PesKo
MUKDPOTeTePOTeHHHMH ysKe Ha YPOBHE MePBAIHHIX TaCTHI[ HIN 10 MEHb-
meit Mepe arperatoB. Heyuer 310ro 06¢TOATEABCTBA MOKET IIPUBECTH
K MCKaKeHHOMY IPEJCTABICHHIO O XOJie IIPomecca Ha MHKPOYPOBHE
II0 YCPeMHEHHHM XapaKTepUCTUKAM.

[IponeccH HepeMelieHHsA BeIIECTB M YHePru@m B mOUBe B o0meM
(OPraHm30BaHHY Golee mpocro. Tak, 3HAaYMTeNIBHAS YACTHh ABICHHI
mepeHoca BemecTBa 37eCh MafaeT Ha MOJI0 MAUTPAIME MOYBEHHOTO DPa-
CTBOPAa W HOYBEHHOTO BO3/IyXa, KOTOPHE B OCHOBHOM pPa3sBHBAIOTCA
mop fieiicreueM abmoTmueckux cua (rpaBATAnMA, [aBleHHEe arMmocde-

! IIo B. B. Hamnmory (1971), muddysneMu HA3HBAOTCA II0X0 OPraHU3OBAH-
HEI® CHCTOMBY,
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pHl, MOBePXHOCTHRIE CUJIH, KANMIIAPHHE, IuieHouHke, Auddysna m
T. 1.).

Ecau nmorennumans JBM)KeHUsS HEHOCPEACTBEHHO 00YCIOBIEHE OmO-
JOTAYeCKUMA OIPAYUHAMH, TO STH HOCHEJHHe B CBOIO 0Uepelb KOHTPO-
AupyoTCcH (PaKTOpAaMA OKPYKAalINeid cpeas, UMeIuMu abHoTHYE-
ckyio mpupony. Tak, HanpuMep, HHTEHCHBHOCTH KOPHEBOI JIe€YKIHHA
KoHTponupyercsi aGmormueckKuM (PaKTOPOM — BeIHUMHON HCHAapsAE-
Mmoctm 1. To e MOHO cKazaTh o pom abMOTHIECKUX PAKTOPOB B Tem-
JI0BOM PEeKHUMe IOYBH. SHAYATEJAHLHO CIOMKHEe JieIo 00CTOMT ¢ Gmoio-
rudeCKUME $opMaMu MUrpPariu B modBe. 37ech, KaK OIPABUIO, H3BECT-
HH JHIIb 00mue Ka4eCcTBeHHHE 3aKOHOMEPHOCTH ¥ SIBIEHNA, CBSA3aH-
HEI® C CYTOYHEIM U I'OOBHIM PUTMAMH, & TAKKE C HOCHEI0BATEIHHOCTHIO
OHOXUMUYECKUX NPeBPAIIEHU pPACTHTEAbHBIX OCTATKOB B MOYBE.
IToatoMy mocrpoeHme MOCTATOYHO COMlEePKATENbHEIX MOJlelieil B HACTOMA-
mee BpeMs BO3MOYKHO JUING IJIsA 09eHb HEMHOIMX HOYBEHHHIX 0MOJO-
TUYeCKHX PEKUMOB 2.

Haxomnery, cegyer ocTaHOBUTHCA HA HEKOTOPHIX OOIMUX BOHIPOCAX
Pa3BUTHS HOYBEHHHX MHKPONPOMECCOB BO BpeMeHH. XOPOIIO M3BECT-
HO HAJIW49ue CYTOYHOI'0, F'OHOBOTO W MHOIOJIETHETO PUTMOB MOYBEHHHIX
MUKPOIPOIECCOB, OOYCAOBIEHHHX COOTBETCTBYIOIMMME KINMATHYE-
CKMMHA U KocMmdYecKumm putmMamu. Ciemyer, ofHaKo, AMeTh B BHUAY,
9TO PUTME MUKPOIPOIECCOB He 00A3aTeNbHO HOJHOCTHIO CIEAYIOT 3a
KOCMHYeCKIME (aKTOPaM#d H MOryT 0ojiee MM MeHee CHIBHO OTJIH-
9aThCA OT XOJa HMOCIEJHAX, TAK KaK CYMECTBYIOT ellle OGHONOrAIecKue
PUTMEH, CONDPAKEHHBIE C OHTOTeHHWYECKUMH [UKIAMU pPa3BHTUA H
KUBHEIEATEIFHOCTH BHICIIAX PACTeHWil, a MOKeT OWTh, M MHKDPOOP-
TaHU3MOB.

Hpome Toro, nHeobxogumo cauraThesa ¢ MHepIueil, npumcymei mou-
BeHHEIM IPOIlecCaM, PaBHO Kak U JIOOBIM B0OOOIMe HPHPONHEIM IIPO-
meccaMm. MepuiioM MHePIUOHHOCTU SABIAETCS TAK Ha3HBaeMoe Xapak-
TepHoe BpeMa (Apmaupm, Taprymesm, 1974), T. e. Bpems, HeoGxonm-
MoO€ JJIf BOBBPAMIEHUA K CTAIIHOHADHOMY (AMHaMUYeCKU PaBHOBECHO-
My) DPeKHMY IOCJe BHIXOla M3 3TOTO COCTOAHUA, O0YCIOBJIEHHOIO
UMOYJABCOM H3BHE. [{JI mOYBEHHEIX HPONECCOB TAKAME BHEIIHAMHO
AMOYJIHCAMH OOHYHO CJHY;KAT METEOoPOJOTHIeCKUe ABICHHS, DasBUTHE
perseda m BOOOmE (M3MKO-reoJOTHYECKHe HPOMECCH, H, KOHEUYHO,
X03sMCTBeHHAS [eATEIBHOCTh YeJIOBEKA.

Ilomo6upie AMOYIbCH MOLYT OHTH HPUMYNHOKX HeoOPAaTHMEIX H3Me-
HeHUii, BeAYIIAX K 5BOJIOI[MM HOYBEHHHX mpomeccoB um mous (Pope,
1947), mo MoryT GuTh 1 Gosee Win MeHee 00PATHMBIME, ¥ TOTA MOKHO

1 ToBopsa o OmomormyecKuX (pakTopax IepefBIIKEHMs BeIleCTB, CIefyeT y4IuTH-
BaTh TaK/Ke JAEATENbHOCTH POIOMUX KHBOTHHX. C OJHOHR CTOPOHEI, OHA MOKET
OHTH 3HAUNTENbHOHN (HANpUMep, B (IEPEPHTHX» rOPH30HTAX), ¢ APYyrod — Mo-
KT OKA3HBATh CYI[ECTBEHHOE BJMAHWE Ha HAIpaBieHHe H0YBO0OpasoBaHNA,
0COGeHHO B TeX CIydasx, KOTAA 3eMIepou mepeMelIaloT KapOoHATH M Jerkopa-
crBopuMEe coxu.— Ilpun. ped.

? K umeay mX OTHOCHTCA TaKOil BajKHemil mpomecc, Kak TymMycooOpasoBamue,
B MOAEINPOBAHAM KOTOPOTO yiKe MMEIOTCA olipejielieHHEEe yCIeXH.
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roBopuTh 00 MHEPIIMOHHOCTH BHI3LIBAEMBIX MUMH ABJIGHUH U IIPOIECCOB
M pasaniath WX MO XapaKTepHLIM BpeMeHaM WM [0 JUIMNTEeNbHOCTH
nocaeneiictBua. Haumensimas HHEDUUOHHOCTH, NO-BHAMMOMY, IpH-
CyIla TeIJIOBHM SIBICHMAM (34 MCKIIOYEHUEM MeP3JIOTHHIX), HECKOJb-
Ko GOnpias — 3JIeMEHTaM BOAHOTO peskuMa. Eine Goabimein mHep-
IUOHHOCTHIO 00JIafAIOT BJIEMEHTHl COJIEeBOTO PeyKUMa, B KOTOPOM IIPO-
ABJIEHHA CE30HHOW AaKKyMYJALUM COJiell MOTYT paclpoCTPaHATHCA
Ha muorue roabl. [na Guosormueckux m OGMOXUMHUIECKUX PEKUMOB
OCJIeNeHCTBUSA HEKOTOPHIX HKCTPEMaJBHBIX TI0 METe0POJIOrHIecKUM
YCAOBHUAM JIeT MOTYT HPOCICKMBATHCA €IIe HOJbIIE.

Kpome wgucrto uHepUMOHHHLIX C/ABHTOB IOYBEHHBIX NPOIECCOB IO
OTHOINEHWIO K BBI3BABIIMUM UX HPHYMHAM BO3MOMKHE U Gojiee CiOKHEIE
ABJIGHUSA, CBA3AaHHBIC C B3auUMOJefCTBHEM pA3JMYHBIX IIOIBEHHEIX
IPOIECCOB C PAa3HON MHEPIIMOHHOCTLIO. JTO MO’KeT BHIPA3UTHCA B He-
OHO3HAYHOCTH M3MEHEHUs OTHeJLHLIX TMOKa3arejieidl IPU OXHOTUMHBIX
U3MEeHEHHAX BHeIIHero (akropa.

Tak, B pesyiprare B3aUMOAECTBHA MHKPOIPOIECCOB CIEAyeT M0-
OYCTUTH BO3MOJKHOCTH BOBHUKIIOBEHHS COGCTBEHHO HOYBEHHBIX WM
GMOTEOeHOJIOTUICCKUX PUTMOB TUIIA aBTOKoJebaHWi, T. €. PHTMOB,
BHIBHIBAEMBIX HAJAHYMEM OIIOCPEJOBAHHLIX OODPATHHIX CBA3EH MEKAY
OTHeNbHEME IIPOIeCCAMH B IIOYBE, AEHCTBYOIIUX C ONpPeeeHHEM 3a-
masfanBaHNeM. B KadecTBe HmpHMepa aBTOK0Je6aTeapHOT0 IpoOIecca
MOI'YT CIHYKUTH HEPUOAMUYEeCKUEe W3MEHEeHUs 3aCOJEeHHOCTH TPOQUIIA.

BaskHO OTMETHTH, 4YTO SBJIEHUA TUKJIUIHOCTH B JAHAMHKE II0YU-
BEHHBIX IIPOLECCOB MOTYT OHITH He TOJHKO CJAEACTBHEM BHEITHUX IIPH-
9iH, HO M BO3HMKATh CAMONPOM3BOJbHO BHYTPH IOYBEI U OmOTeo-
1[eH03a.

B xofle mpoTekaHUsA TOYBEHHHIX IPOLECCOB MOTYT BCTPETUTHCA H
pas3iMYHbIe amepHOJMIecKue KoyeGaHusa, Kaxk pexkwe (B Mmacmralbe
nepuopna HabaomeHuii), tak u Gosaee gacrtoie. Ilocnenuee B ocobennoCcTH
Kacaercd GHOJOTMIECKHX TPOIECCOB, NPOTEKAIOMUX HA MUKPOYPOBHE.
K umeay BaykHBIX ameprMofMYecKUX SIBIGHUN TAKOTO POJA MOKHO OT-
HecTH, Hampumep, GopPMUPOBAIINC BePXOBOAKM X Pas3BUTHE BOCCTAHO-
BUTEJHHHX IPONECCOB HA KOHTAKTE HJIIOBHANBHEIX M MITOBHAIBHBIX
TOPHU30HTOB B COJOHIAX CYXOCTEIHOR 30HLE B 0C000 JOKIIMBEE TOJBL.

Taxum o6pasoM, IoYBa, paccMarpuBaeMass KaK CaMOCTOATENbHAS
cucTeMa, IPeJICTABISETCH BechbMa CJIOKHOU, HpUYeM NPH U3Y4eHUH
NPOUCXONAIIMX B HEll IPOIECCOB MBI JOJKHEI MIPUHUMATH BO BHUMaHHe
BO3MOKHOCTh MX [udepeHIaud B OPOCTPAHCTBE U BO BPEMEHH,
npu HEKOTOPOH, XOTS M HeCOBePUIEHHON, YIOPAN0YeHHOCTH, KOTOpas
NposABAAeTCa JUb cratucTuiecKu. [losToMy ouneHuBas mouBy ¢ TOd-
K{ 3peHHUA 3aadd SKCIEePUMEHTAJBHOTO M3YIeHUS MHUKPOIPOLECCOB,
MBI IPUXOUM K BaKJIIOUYEHUI0, ITO 0HA ABIsAeTCA «Huddy3HOoi» cucTe-
moit (Hammmos, 1971).

B Takumx cmcreMax MbI He B COCTOSIHMM 9eTKO PACWICHATH U3ydae-
Mble SIBIEHUA AuOO0 ¥M3-3a MHOKECTBEHHOCTH 3JIeMEHTOB (4acTeil) cu-
CTeMHl, He COCTAaBIAIOMMX, OTHAKO, OTHOPOLHO# cpembl, ambo m3-3a
MHOT000pa3HA CUJ, BE3HBAIOIKX B3auMojeiicTsue siemMeHTOB. OGEIY-
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HO ¥MeeT MecTo u To u Apyroe. Tak, B HouBe MB MMeEM [IeJIO C He BIIOJI-
He ONHODPOJHOI, HO U ¢ He CoBeplieHHO Au(gepeHIMPOBAHHON Ha dJe-
MEHTHl CPeJoii m ¢ MHOTrooOpasueM CWJI B3aUMOAEHUCTBHA, €CIU DPeYb
HeT 0 MOYBEHHBIX MuKpomponeccax. Iloaromy nuddysusiii xapakrep
CHCTEeMB TIOYBEHHBIX IIPOIECCOB CJEeAYyeT CYUTATH CYIIEeCTBEHHHIM.
ITpu sTOM, OfHAKO, «CTeNeHb AUGOYZHOCTUY CUCTEMEI, eClIH TaK MOK-
HO BHPA3WUTHCS, B OTHOMIEHWY OTHEJbHBIX MOYBEHHHX IIPOLECCOB He
onmHakoBa. Haumenee nud¢dysHoit oHa mMpefcTaBIsAETCA B OTHOIICHUH
MPONECCOB TenJ0o00MeHa, OJA KOTOPHIX ABJIEHUS TeILIOMOrIOMEeHNA,
TEIJIOBBIJeNIeHUsT W Temjomepelays B OCHOBHOM OIpeeJAITCa He-
MHOTOYMCJIEHHBIMA M CPABHUTENHHO XOPOIIO pPAa3rpaHMYeHHBIMH (aK-
TOpaMu.

Bonee muddysHoit mpencrapisercsa mouBa B OTHOHIEHUHM BOJHOTO
peuMa, IJisi KOTOPOTo MMEET MeCTO y4acTre PasHOo00Opa3HbIX M B3aHMO-
3aBHCHMBIX CHJI, BHI3BIBAIOIUX MUTPAUUI0 BJark, a cpeja MuUrpa-
A CYIEeCTBeHHO HeomHoponaHa. B mauwboipmeil Mepe mousa gu-
dysHa B OTHOINEHMH OHOJOTUYECKUX ¥ OMOXUMHYECKHUX IPOLECCOB.
Boo6mie raasHol mpUYUHON «IIOX0M O0PraHM30BaHHOCTH» MOYBH KaK
CHCTEMBI SBJIAETCHA, MO-BUAMMOMY, ;KuBafA (asa, KOoTOPYI MBI 3HAaeM
ellle HEJZOCTATOYHO 1.

Tem He MeHee KOJIMYECTBEHHOE 9KCIEPHUMEHTAJbHOE U3YIeHUe MUK-
POIpPOIECCOB MMeeT OmpefesieHHbIE MePCIEKTUBHl y3Ke B HacToAIlee
BPEMA B CBA3M C TEM, YTO B HEKOTOPH X BaKHENIUX pe;KuMaX (BOMHHIIA,
TeIJIOBOM, BO3NYIIHEIA, cOJieBoil HaM Gojiee MM MeHee W3BECTHHI OC-
HOBHbIE (AKTOPH A6UMOTHYECKON NPUPOMHI, OmpeAesANINe HX XOJ
(upuaem HaGOpP MX [JIA KAMKIOr0 PEKUMA OrPAHUYEH), U3BECTHBI TAKIKE
¥ OCHOBHEIE YePTHI MEXAaHM3MOB. JTO HAeT BO3MOYKHOCTH MCIIOJIb30-
BaTh ypaBHeHUA QU3UKKM ¥ (U3MKO-XUMHM B KadecTBe 3CKU3HHX (u-
3UKO-MaTeMATHYECKUX MOJeNieil COOTBETCTBYIOIUX MPONEccoB 2.

1 BosHNKaeT BONPOC: AIBJIAETCA JM IPaBUJBILM IpeAcTaBjJeHle O T0YBe KAK O
CHCTEME (ILIOXO YHOPSOYEHHON» WM «IFIOX0 OPraEn30BaHHOI»? MokeT GHITh,
IpaBIIbHEe NPU3HATH, YTO MOYBA OYEHH CJIOJKHA M YTO Te KPUTEPUM YHOPALIO-
YeHHOCTH, KOTODHIE MbI IIHTaeMCsA IPUMEHATH K BTOH cuCTeMe, CIUIIKOM IpUMHU-
THBHEI, TaK KaK BEIPaGOTAHB HA STAJOHHBIX CHCTEMAaX, BeChMa JAJEKNX OT Ouo-
KOCHO# CHCTeMBI — ITOYBH® VIHBIMU CJIOBaMM, He cjIefyeT IIM IIPHM3HATH, YTO HE
cHcTeMa IJI0XO0 YIOpsAgoYeHa, & HeCOBEPIIEHHEI («IJI0XW»), He IOJHb KpUTepuu,
C HOMOIUBI0O KOTOPHIX MbI [BITAEMCS OLEHHUTHL OPTraHN30BAHHOCTbD CHCTEMBI?
11 4To K 6GMOKOCHBIM CHCTeMaM HelIb351 IIOXXOMUTH C TeMU YKe MCPKaMu, ¢ KOTOPHIMHU
TIPUHATO TOIXOAUTH K cucTeMaMm abuorudyeckuM? — Ilpum. ped.
OpHAaxo B 9THX peskuMax Ouoijormyeckrne (GaxTOpH HMeIOT OTHIOAH He BTOPO-
cTelieHHOe 3HaueHne. Hanpumep, fus pacdera nepeaBiyKkeHUA BIaru B II0YBE 0C-
HOBHEIMM [apaMeTpaMy fABJAITCA TI'DAJUeHT IOTEHIMAajla IOYBeHHOM BJIATH
u BiaronposBogHocTh. 06a 9TH mapamerpa 06JafaloT 3HAUYMTENBHOH M3MEHYU-
BOCTBIO BO BPeMeHH. Y CBOeHNE BJIATW PACTEHUAMHU M3MeHAeT BJIAKHOCTh IOYBHI,
a ciemoBaTeJIbHO, M IOTEHUUAJ Biard. VsMeHeHNe BJaKHOCTH IOYBH HMeeT
CBOVM CJICCTBUEM M3MeHeHHe QOPMEI U PasMepPOB NOYBEHHHIX IIOP, YTO BIEYET
3a co0oil u3MeHeHNe BjaronpoBogHocTU. IlocienHAs, KpoMme TOro, M3MEHACTCA
TiepeBUTalOIMMUCA B 1I0YBe ;KUBBIMM OpPTaHM3MaMu. Bce aTh M3MEHEHUS UAYT
CO CKODOCTSIMH, [OCTATOYHBIMH HJisi TOTO, 4YToObl OHTH OOGHAPYIKEHHBIMI
HajKe B CyTOYHBIX LMKJax. [loaToMy ypaBHEHH, ¢ IOMOILILIO KOTOPHIX ENIA10TCS
TIOMBITKY OTNCATh BOMHbBIA PEKIM (2 TaKyKe BO3[AYIUHBIA U Ia30Bhlil) ¥ B KOTOPHIX

©
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0 «CTPATETAM» U «TAKTHKE»
PE;KAMHBIX HCCJIETOBAHUU

HanGosree 0TBETCTBEHHHIM 3BEHOM NIPH OPraHU3aIAA DPEKAMHEIX HC-
CJIeTIOBAHHN ABAAETCA BHOODP KOHKPETHHX 00BEKTOB CTAMOHAPHHX.
HabiofeHAit U coctaBa HAOMIONEHMIA.

Kasxercsa camo coboii pasymeommmes, uyto npu Boibope 06HEKTOB.
NCCIENOBAHUs HYIKHO DPYKOBOICTBOBATHCA TeM, KaKHe CHCTeMaTude-
CKMe T'PYIIH 1098 W THIE CTPYKTYP MOYBEHHOr0 MOKPOBA JKEJIaTelb-
HO M3YYNTH, a €CJIM CBePX TOTO HYKHO U3YYHATH BIUSHAEC HA PEIKUM Ka-
KUX-1u00 X03sHCTBEHHHX (PaKTOPOB, TO HYKHO HOAGHMPATH Y9ACTKH,
rie 3tu QAaKTOPH MOJKHBEM 00pa3oM IPOABIAIOTCH.

O6mue meau m 3afa4u HCCIEROBAHMUIA (T. €. «CTPATETHA» HCCIEH0-
BaHMWA), YIOMAHYTHE BHadale, OOLIYHO HE BAMAIT Ha BHOOD 00BOK-
TOB, TaK KaK IPeJImoJaraercs, 4to oHu Gojiee CBsI3aHbI ¢ IPOrpaMMOH
HaOMIOMeHAN Ha KajKaoil TOUKe, HeyKelJM ¢ COCTaBOM CaMHUX TOYeK.
Honeuno, niaumpys HaGaIOIeHHUs, IpefyCMATPUBAIOT 3apaHee CpaB-
HeHHe Pe}KEMOB OTHENbHHX To4ueK. OIHaKO TaKoe CpaBHEHME MBICIUT-
cd, TaK CKasarh, HAa HMHTErPaJbHOM YpPOBHE: CPAaBHHBAETCA MmOYBA C
nousoii. JImimp B comyrcTByomux Ha0II0OeHAAX, HPOBOAUMHX B IO-
JIeBHIX OHBITaX, B KOTOPHIX OGHIYHO K KaKIOMy BapHaHTy HMEETCS
TOT MJIM MHON «KOHTPOJDbY, BO3MOKEH aHAJNH3 BINAHES HA DPEKHM OT-
OeabHBX GaKTOpOB.

IMopo6HEi MOAX0H K PeKUMHBEIM HCCJICIOBAHUAM OTPakaeT CTPeM-
JieHMe MHOTHX ydYeHHX (0GBHYHO mpsaMo He GopMyampyeMoe) pemarTs
Ha HACTOANIEM 3Talle B MePBYI0 ouepelb PeHOMEHONOTWYECKUE W WH-
BeHTapH3alMOHHEE 3aJa4K, IoJaras, 970 GaKTOPHBIA aHAJIN3 U MOJe-
JAPOBAHME IPOIECCOB B HejoM — Hedo Oymaymero. Takxoe crpemie-
HOe OIpaBIBIBAETCHA TeM, 9YT0| 0 HeJaBHEr0 BpPeMEHH [aHHHX IO
peskuMaM OBIII0 0OYeHb Majio M OHM OBIIM OTPHIBOYHBIME. TOJBKO 3a HOC~
Je[lHEe NIBA JIECATUJIETHA COOTBETCTBYIONIME MaTepuajbl Havajlm Ha-
KaIUIMBATECA B CPAaBHUTEJbHO GoJNbHIOM 00BeMe. ITo 00CTOATEIBCTBO
He TOABKO I03BOJIAET Hbile 3HAYMTEJIHHO PaCIIMPUTH HAIIM MpPelCcTaB-
JIeHHs 0 TMOYBaxX KakK O TeJaX CO CBOeil ¢KU3HBIOY (B CAMOM IIMPOKOM
CMBICJIE B3TOTO CJIOBA), HO M 0XapaKTepU30BaTh 3Ty KU3HL B KadeCT-
BEHHOM H, XOTd OBl Irpy0o0, KOJMYECTBEHHOM OTHOIICHWH.

HaxonseHue yKa3aHHBIX MAaTe PUAJIOB IIO3BOJISAET, C OTHON CTOPOHEL,
dopMyInpOBaTE HEKOTOPHE THIOTE3H O MeXaHHW3MaX MHKPOHmPOINEC-
COB, a ¢ Ipyroit — mepeiitd u K PaKkropHOMY aHaim3y, T. €. HA4aTh
passmBaTh HOBOE HampaBjieHHe — HECOMHEHHO O0ojee TrayOokoe
nepcuekTaBHOe. PaccMorpuM xoTs Gbl B 06meM BHAE BO3MOYKHOCTU W
YCIOBHS Pa3sBUTHA HA3BAHHOTO HAIPaBIeHHA.

MOoYBa HEPEAKO TPAKTYETCs 11POCTO KaK (IIOPHUCTOE TeJIO», IPUXOJNTCA OIEHNBATh
JINIMB KaK BeChbMa NPUGIIDKeHHbe, 9TO HEMOCPe[CTBEHHO 3aBHCHT OT TOTO, 9TO
HeATeJIHHOCTDH JKMBOI (as3hl IOYBH MOKA YTO MATEMATHUYOCKOMY ONNCAHHIO He
noagaercs. I11oXo moppaloTcsd TAKOMY ONUMCAHUIO TaKiKe M sABIIeHNsA HaOyXaHUs
U yCajKu B IOYBAX NPU ECTECTBEHHOM 3ajefaHuy mocjepsux,— ITpum. ped.
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C Toukn 3peHHs TeOPUH s>KciepHMeHTa KOpeHHOe OTJINuie peskuM-
HbIX HaGaofeHH#i OT APYruX NOYBeHHBIX HCCJIEJOBAaHUIl, HaIpUMeD
CPaBHATEJbHO-TeOr pAPUISCKIUX, 3AKII0IAETCA B TOM, 9TO MHI IO TeX-
HAYeCKMM IpPHYAHAM He B COCTOAHHH HEIOCPeIACTBEHHO OLEHWBATH
obecnedeHHOCTH (BEPOATHOCTD) ABIEHHA, XaPAKTePH3YIOIAX H3ydae-
MbIe TIOYBHI B IeJIoOM KaK B MPOCTPAHCTBe, TaK U Bo Bpemenu. Hamom-
HAM IPH 3TOM, 9T0 00BEKTaMH ABIAITCA He OTAeIbHbIC TOTKH OLIPO-
OoBaHMA, XapaKTepu3yeMhe HaTYMKaMd Wil o0pasmaMd, a HMEHHO
OYHKTH HaOgi0feHns, o0miee 9ACI0 KOTOPEX B MCCISJOBAaHUE BPAN JIX
MOJKeT IPeBEICHTH IOJTOpa-ABa JKecsarka. To ke OTHOCHTCH M K IJIHA-
TeJHHOCTH HAONIONeHAN, KOTOPAsA JHMIOb B PEKUX CJAYydYasx IPeBHIIA-
er 10 Jer.

C TOUKH 3peHHs MaTeMaTHYECKON CTATHCTUKM MOJydYaeMble TaKIM
0o0pa3oM sMOMpUYECKHE COBOKYIHOCTH SABJIAIOTCA MAJHIMH BHIOGOpPKa-
MH, ¥ I03TOMY IO HHM HeJb3sd HOJY4IUTH CKOJBKO-HUOYAH IONHYIO H
TOYHYI0 ONEHKY CTaTHCTHIOCKMX CBOHCTB reHepPaJbHEIX COBOKYIITHOC-
Teil, T. e. IPEACTABIAEMBIX HMH IPYIN MOYB ¥ KIAMATAICCKUX IEePHO-
IooB HabuaomeHwuii.

YBeaudeHne MOBTOPHOCTH HAGJIONeHMI 33 KaKuM-1HGO OfHHAM y3-
KUM KJIACCOM IOYB Hem30e;KHO MpUBefeT K YMEHBUICHAIO YHCJIA ORHO-
BpeMeHHO M3ydJaeMeX KijaccoB. Taxmm oOpasoM, HaKOILIOHHE HarKe
BeChMa OPMEHTUPOBOYHHIX CPAaBHUMBIX JaHHHIX II0 PeKAMAM OCHOBHHIX
HOYB paiioHa HCCIefoBAaHHS Hem30eKHO PACTAHETCS HA NOJrHe TOIE
1 Oymer Mano3PeKTHBHEIM.

dra 0cobeHHOCTH HAKJAMEHBaeT BajkHOe OTpAaHMYeHHE HA BHIGOD
CTpaTeruyl M3Y9YeHHUs I[MOYBEHHHX MHKPOIPOLECCOB.

ITo cyrm pema, MH MoMeM paCCUNTHBATHD Ha YcleX JHUIIb B TOM
clIydae, ecAu nepeHecem QKYewm HA peulenue 3aday mamemami-
YecK020 MO0eAUPOBAHUS, T. €. HA BHACHEHHe KOIMYECTBEHHEIX COOT-
HOIIeHHWHA MeKAY YCIOBHSAMH BHEIIHEH Cpefhl W IMOKa3aTexsMd IHOY-
BeHHHX DEKHMOB, ¢ YUeTOM XapaKrepPa 0COGEHHO YCTOHYMBHIX CBOMCTB
caMoii IOYBHI.

ITockoabky ycroiiumphie cBOMCTBA II0OYB M XOJ M3MeHYMBHIX QaK-
TOPOB BHeIHeil cpefsl (B IePBYIO 04epeNb METEOPOJOrAIecKuX 1 6mo-
JOTMYECKAX) IIPU COBPEMEHHOM MHCTPYMEHTAIBHOM BOODPY:KEHHHM 3HA-
9ATebHO JOCTYHIHEe HaGIOIeHN0, YeM CaMd HOYBeHHEIE IPOIEeCCH,
TO pacmoJiaras HaJIeKamuMa (QH3AKO-MaTeMAaTAYECKAMHA MOJEISIMH,
MBI TOJKHBI CTPEeMUTHCS K DKCTPAIOJANAHA X0[la MEKPOIIPONECCOB KaK
B IPOCTPAHCTBe, T. €. B MEPEXOMHEIX, HEHOCDPEJCTBOHHO HE H3ydaB-
mMUXCA TPyHOmax IOYB, TAK W BO BpPeMeHM — IyTeM IpPHBeeHHA Ko-
POTKHX PAKOB HaGIIOMeHHMI K MHOTOJETHUM XapaKTOPHCTAKAM. TaxkuM
oyTeM B HOPUHIANE MOYKHO HOJYYHTH NOCTATOYHO MOJHYI0 KAapPTHHY
IPUPOAHOTO PasHOOOpasHs IMOYBEHHHX IPOIECCOB, YT0O B KOHOIHOM
cUeTe MacT MaTepPHAaJ U JJIsA CUCTOMATHKH, H JIJIA KiIaccHPAKATAOHHHX
HOCTPOSHHH.

O pealpHOCTH W IMEPCHEKTHBHOCTH HTOT0 IIYTH TOBOPAT Y3Ke OTME-
gapmyecss paHee 06CTOSATENBCTBA, B 4YaCTHOCTH 3HAHWE OCHOBHHIX Jeii-
cTByIOmuX (aKTOPOB A GOJBIIAHCTBA «A0HOTHYECKAX» DPEIKHEMOB,
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B 3HAYATEJHHOH Mepe ompefedsiiOMuUX W OMOJOrMYECKHNe, HAIPUMEp
TeIJIOBOT0, BOJHOTO, BO3AYIIHOTO H COJIEBOTO PEKUMOB l.

B cBsasu ¢ sTuM pexcumHble HabawleHus 00axcHbL npuobpecmu xa-
pakmep HarKmopHo20 KchepuMerma 8 NPUpodnoill obcmaroske, T. e.
TAKOTO, B KOTOPOM CTaBUTCA 3a[avYa U3yYeHUs HE IMPOCTO OTHAEIbHOMN
[OYBH, A BO3AEHCTBHE KOHKPETHOTO KOMIJIeKCca (aKTOpoB Ha pe-
JKUM JIAaHHOM, oIpefeleHNbM o06pa3oM momoOGpaHHO# I'PYIOE II0YB.

Hago ckasark, uyTo GOJBIMMHCTBO COBPEMEHHBIX WCCJIENOBATEIIEH
IIOYBEHHBIX PE}KUMOB TAK WJIN WHAUE ILITAIOTCA PelIaTh YKa3aHHbE Bbl-
Imle 3a7a4y, ¥ B YAaCTHOCTH WHTCPECYIOTCS MEXaHH3MaMH MUKDPOMPO-
meccoB. OTHAKO METOIMICCKUE CPEICTBA, W IPEKMIE BCEro TAKTUKA Of-
HOPaKTOPHOTO DKCIEePUMENTa, IIpuMelisieMas B HACTOAIIee BpeMsA s
9THX lieJiel, MO3BOJISIIOT B JIYUNICM CJIyYae YCTAHOBHUTH JUINb KadecT-
BEHHEIE PA3JINYUsA B PE;KUMAX OTJIEJBIIFIX TIOYB, YTO MPUBOAUT OOBIYHO
an60 K TPUBMANBHLIM Pe3yJabTaTaM, JuG0 K CIUIIKOM YaCTHHIM 3aBH-
CHMOCTSIM C HeOmpeJeeHHON 06JaCThi0 DRCTPAMOIANNM.

OGBeKTUBHBIE TPYTHOCTH, JeKalle HA YKA3aHHOM BHIIIE HYTH,
CBSIBAHHEL C TEM, 4TO MOYBa ABAAeTcA nudpdysuoit cucremoii. Uccaemo-
BaHHNe ee TpeOyeT aKTUBHOTO HKCIIEPUMEHTA, T. €. MONEIMPOBAHUA U
pa3paGoTKN IjeJleHampaBIeHH0#l CXeMBbI HCCIAe0BaHUsA, B YaCTHOCTH,
CHCTEMBl M3Y4YaeMHBX OGBEKTOB.

10 06s36IBAET K OPraHM3a MK CUCTEMBI KOMILIGKCHBIX M KOMIJIEKT-
IIBIX HAOJIONEHUH, T. €. CONPIKEHHOI0 N3yUeHUus1 HeobxomuMoro Habo-
Pa BayKHEHIIWX IMOYBEHHBIX PE/KMMOB M PEKUMOB M3MEHIUBHIX (aKTO-
POB BIIelIHeH CpefHl (Mpesiae BCeTo METeoPOJOrHIeCKUX U IUIPOreosio-
rudeckux). Ilpu sToM HeoGxoanMa caMad TIaTedbHAS XaPaKTe PUCTHKA
YCTOHYMBHIX IPU3HAKOB CaMOil MOYBH ¥ OKPY:KaIOMel Cpembl.

INPUHONIIBI PABPABOTRU CXEVbI NCCJUETOBAHUSA
(COCTAB OBBEKTOB).
0 ®AKTOPAX ITOYBOOBPA3OBAHNA

«lupdysHpiiiy XaparTep MoUBBl KaK CUCTEMHl 00A3BIBAET HAC IOLXO-
AUTH K Pa3paboTKe CXeMbl UCCJIEOBAIINEA C YIeTOM COBPEMEHHOM Teo-
pU¥ IIaHUPOBaHUA oKcmepumeHTa. OCHOBB HA3BaHHON TEOPHUH 3aJI0-
el paboramu P. Qumepa B o6iactn CeNbCKOX03ANCTBEHHOIO OMBIT-
Horo pena. HauGonee Ba)kHON ABIAeTCS Ues COBMECTHOrO H3yYeHHS
B OJJHOM OIEITe BIMMAINA MHOTHX (aKTOpPOB, HA MHTEPECYIOMNH mMOKa-

1 CyuecTBYIOLIME «ICKUIHBIE MOMCIIU» JIaKe IS OTHENbHHX PeKMMOB (BOJHOTO,
TEILIOBOTO ¥ T. [I.) IIOKA BeChbMa HEeCOBEPUICHHBI. JCKIU3HbIE K€ MOIENH [JIs HPO-
1(eCCOB GHONOIHYeCKUX, NIPAIOIMX BCAYIIYIO POIb B HOUYBOOODPA3OBAHNM, TIOUTH
OTCYTCTBYIOT. VM yiKe NOJHOCTHIO OTCYTCTBYIOT OCKUBHEIC MOJENH asKe YACTHHIX
KOMILJIEKCOB (T. €. KOMILIEKCOB HEKOTOPHIX, HCMHOTIX) TIPONECCOB U TeM Goiee
MOJTHEIX MX KoMMiekcoB. IToaToMy ¢usimKo-mMareMaTuUyecKoe MOeNNpPOBaHMe
B IPMMEHEHUN K U3YYEHUIO TOYBEHHbIX MUKPOIIPOLECCOB U BCEil «KM3HU» IMOYBHL
B LeJIOM SIBJAETCA, Ha HALI B3TJSA, JieJoM ellle Gojlee MW MeHee HAJEKOTo 6y-
gymero. [ OCYIECTBIEHUs TAKOrO MOJCIHPOBaHUA TpeGyercs HAKOILICHHE
GoapiIOro, 0643aTeIbHO MHOTOJIETHC1 0, PAKTHUECKOr0 MATepUAja 110 U3yYSHUIO
1104B006PA30BATENBLHBIX TPOLECCOB 1 MX KOMIJICKCOB — Ilpum. ped.
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3aTeitn, T. e. mues MHorofaxTopHoro ompita. CoBpeMeHHas TeopHs dK-
cnepumenta (Hamumos, 1971) yrBep:kmaer, 4To npu M3yUeHHHU cymie-
cTBeHHO AUPPY3HBIX CHCTEM JKCIEPUMEHTAJbHbIC HaHHbE, 00Jamar-
mye ompejlelieHHOM HaJeKHOCThIO, T. €. IPeACKa3aTeJbHOH CHIIOI,
MOTyT OBITH IOJYYEHBI TOJBKO HocpelICTBOM npuMeHeHUsT MHOTo(paK-
TOPHHIX CXeM OIbITOB.

MHuoroaKTOpPHBIA OIBIT umee'r KpOMe TOro, PsJ Ba)KHHIX IIpeH-
MYIIECTB mepej 0aHO(PAKTOPHEIMH:

1) oH MO3BOJAET MCCIENOBATH BIUSAHNE HA M3y4aeMblil MOKa3aTesb
HE TOJBKO OTHEJNBbHBIX (AaKTOPOB, HO M WX COYEeTAHUI;

2) mpu mONHOM 0XBaTe BCEX CYIMECTBEHHBIX PaKTOPOB B CXeMe OIBITA
OH I03BOJIfAET OJHOBPEMEHHO € IOJYYeHUEM KOJMYeCTBEIIHOH 3aBUCH-
MOCTH IapaMeTpa pesKuMa OT (AKTOPOB OompeleuTh 00JacTh IIpHUMe-
HEHUS ITOU 3aBUCHMOCTH;

3) oH sBIsETCA 3HAYUTENHHO GoJiee SKOHOMWYHBIM, T. €. IO3BOJIAET
IPA TOM K€ 4HCJe BAPHAHTOB OIBITA IOJYYNTH GOJbIIE CBElNEHUI H C
6obpImeil MOCTOBEPHOCTHIO, IPUIEM BBHIUIPHIOI 4acTO TeM 0oJbIlIe, deM
Gonblie YMCHO MCCHENYeMEIX (aKTOpPOB.

B macrosmiem pyKoBOICTBE HET BO3MOMKHOCTH 00CYKIAaTh OCHOBHI
Teopmu sKcuepumenta. IlosroMy, orchulas umraTens K CHeNUATBHON
aunreparype (Hamumos, 1971; Apnep m ap., 1969, 1971; Hanumos,
UYepuosa, 1965; Xukc, 1967), yraskeM Jums Ha Te HIPaKTHYECKHE IIpe-
MMYyHOIecTBa, KOTOPHIE 3aCTaBIAIT HACTAUBATh HA NMPUMEHEHNN MHOTO-
(aKTOPHEIX CXeM K PEKUMHBIM WMCCIAeTOBAHUAM. TaKoBBHIMU IIPEfCTaB-
AAOTCA Clefyolye.

1. Bo3MOKHOCTD mOJIy4YeHUA HaHHBX, 00Mafalomux ompefeseHHOR
CTATHCTHUYECKOM JOCTOBEPHOCTHIO, mpu 00meil YMCIeHHOCTH TOYeK Ha-
OurofleHNA TOPALKA JECATH, YTO COBEPUIEHHO HETOCTATOYHO AJIs TOCTH-
JKeHHS TeX K€ Pe3yJbTaTroB B 0OJHO(YAKTOPHOM OIBITE.

2. Boabmas BO3MOMKHOCTH MORGOPa B MpPUPOKe 0GBEKTOB € 3a/aH-
HBIMH CXeMOH ONBITa YPOBHAMU (PaKTOPOB WJIN ¢ HEKOTOPHIM JOIYCTH-
MHM OTKJOHeHHeM oT HuX. [us omHodakTOpHOTO OmBITA HEOOXOTUIMO
JKeCTKOe BHIPABHMBaHHIe BCeX BapHMAHTOB IO PaKTOpaM, He U3ydaeMBIM
B JaHHOII cXeMe, MHayYe IOJIyyaeMble 3aBUCAMOCTH OYAYT PEe3KO YXYi-
TIEHBI.

3. PasnooGpasue npupoOgHEIX MOYB He IO3BOJISET PACCUMTHIBATH
Ha OXBaT OJHOQAKTOPHHIMH HAONIONEHWAMH XOTsA OB BajKHeHIIAX
U3 HAX, He TOBOPA yiie O MeHee 3HAUMTEJbHHX MOJpasfelleHHAX.
B cBsasu ¢ atuM 06ocHOBaHEE SKCTPAIOJIANME PE3YJIbTATOB PEIKIMHBIX
HCCIeqoBaHMit OfHOPAKTOPHEIME onbiTaMu He obecnevuBaercs. Ungop-
MATHUBHOCTH HOMOGHBIX MAaTePHAJOB IO CPABHEHHIO C pe3yJbTaTaMu
MHOTO(aKTOPHEX OIBITOB HeW30e/KHO M 3HAYMUTEJIHHO CHUIKAETC.

YuoMsaHyTHE pasjiuuMa MEKAY TaHHBIMU OMHO(YAKTOPHEIX X MHOTO-
QaKTOPHBIX PEKUMHHX HaGIONEHNUH MO3BOJNAIT B3aKIIOUYUTH, 9TO HO-
clle[JHWEe SIBIAIOTCHA He TOJbKO HAWJyulleil, HO ¥ eIUHCTBEHHOI IpakK-
THIECKU JOCTYIHOH (OPMOIl AKTHBHOTO HDKCIIEPMMEHTAa. B pesKMMHHEIX
HCCIeOBAHUAX NPUXOIUTCSA BEIOMPATh MEKIY AKTHBHBIM U ITAaCCUBHEIM
9KCIePHUMEHTOM, CO BCeMH HefocTatKamu mociejpnero. Iloaromy cKoab
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6Bl TPYAHEIM HH OpPEACTaBIANOCH OCYIIECTBIEHNEe MHOTOPAKTOPHOTO
(aKTHBHOTO) KCIIEPAMEHTA B HPHPOJE, TOJBKO TAKAsS TAKTHKA MOKET
IaTh jKejaeMbie Pe3yJbTarhi !,

s sdpdpexTusHoro mpuMeHeHHs MHOTOPAKTOPHOTO MOAX0MA B pe-
KEMHBIX HCCIEJOBAaHUAX, ¢ yIeTOM HX TPYXOEeMKOCTH ¥ CIenudUKH,
TOJKHEL OBITH COGIIONEHH! TP YCAOBUSA: B3aUMHasI HE3aBUCHMOCTH H3Y-
4aeMEIX (aKTOPOB; JUHEHHHIT XapaKTep CBA3W MEKAY IIapaMeTpoM H
A3ydaeMEIMH QaKTopamMu (MHAYE — YCHOBHA JWHEHHOCTH); ONTUMHA3A-
IUsT YPOBHEH BaphbHPOBAHUS H3yIaeMHX PAKTOPOB.

IMosichuM 9T TpPeGOBAaHMA W PACCMOTPUM UX HPUMEHUTEIHHO K
YCIOBUAM PEIKUMHBIX HCCIEI0BaHMIA.

Bzanmnan nezasmenMocrn mayuaembix (paxTopos

Hesasucumoctr, ¢paxkropos o3navaeT NPUHIMIHAJIBHYI BO3MOKHOCTDH
OpPOH3BOJIBHO MBMEHATH J000if 13 PaKTOPOB B 00JACTH €ro BO3MOMK-
HBIX 3HAYeHWH IPU HeM3MeHHOCTU YPOBHEHl BCeX OCTAJIBHEIX (aKTOPOB.

OO6mmensBecTHON cHCTeMOll (AKTOPOB A IOYBEHHHX MHUKPOIIPO-
LeCCOB ABIAITCA NOKyYaeBcKue PaKTopbl mouBooGpasoanus. OpHako
mocTpoeHue MHOTOPAKTOPHON cXeMbl Ha JOKYydYaeBCKHEX (QaKTOpax He-
BO3MOJKHO IO ABYM IPUYMHAM: BO-TIEPBHEIX, KA KIHI M3 MOKYYaeBCKAX
(PaKTOpPOB (KpOMe BpeMeHM) IO CYIIECTBY IpeicTaBiser coboil meayio
cucteMy aKTOPOB HHBIIEr0 MOPAMAKA, YACTh M3 KOTOPHX He MMeeT He-
DOCPEICTBEHHOTO KOJUYECTBEHHOrO BBIPAKEHUS; BO-BTOPHX, KaK 3TH
COCTABJIAIME ABJIEHUA, TAK (PAKTOPHl B 1EJOM B 3HAYUTEJIHHOH CTE-
OeHU B3aMMO3aBUCUMEL.

BaKHBIM IMaroM K DOCTPOGHHI0 CHCTEMBl B3aMMOHE3aBHCHMEIX
dakxTopoB moaBooGpasoBamus sBiserca npemnoskeHme A. A. Popge
(1947, 1958) paccmarpuBarh B KadecTse GaKToOpOB I0IBOOGPa30OBAHUA
IPUPONHEE TEJAa, ¢ KOTOPHIMU KOHTAKTHPYET M0YBA MOCPECTBOM MaTe-
puaJbpHO-3HEpreTudeckoro o6mema. OOHAKO COXPaHAA CMBICIOBOE
eIMHCTBO MAaTeMaTHYeCKOTO M eCTeCTBEHHOTO HOHATHA «paKTop», Be-
POATHO, mpaBuUIbHEE CUMUTATH MPHUPOJHBIE TeJa, BO3NEHCTBYIOIUE Ha
OOYBYy, HCTOYHMKA MU, COXPAaHHB 33 (PAKTOpPAMH B NEPBYIO
ouepefp mpeACTaBieHAE O HE3aBHCHMBIX IE€PEMEHHBIX, OIPeeNIsaio-
MIX COCTOSIHME IOYBH, Kak mpemmaran I'. Vewnu (1948).

C TOYKM 3peHHs IOYBOBEIOB HOHATHE HE3aBUCUMON IepPEeMeHHO
9KBHBAJIEHTHO crenuuyeckoMy Buay Marepuu uiam dHepruu. C yKa-
3aHHON TOYKM 3PEHHA K YuCAy PaKTOPOB HOJKHBI OBITH OTHECEHEI, II0-
MHMO BpeMeHH M IPDAaBUTALUU, B HEPBYI OuYepeldb CYMMapHOE IOCTYI-
JleHWe B IOYBY BasKHeHmuX (opM silepruum M MaTephud, a HMEHHO:
1) Bce BUAB SHEPTUM, BKJI0YAsA BUNUMEIA CBeT H TEILIOBHIE ee (OPMEL;
2) Bnara; 3) BO3NYX; 4) HOHBl M HPOCTHE HEOPTAHUYECKNE MOJEKYIIH;
O) TIepBUUHEE YACTHIBI, B TOM YHCJIe KPHCTAIIB MHHEPAIOB U 00JOMKH

1 Cornamasch NPUHOWINAILHO TOJHOCTHIO € IEIeCOO0GPa3HOCTHIO CTPEMICHUSA
K TaKTUKe MHOTOQAKTOPHOrO DKCIICPUMEHTAa, CJIEAYyeT NPUBHATL, YTO NPAKTIH-
YeCKM OHA OCYIIECTBIMA B BeChMa OrDaHMYEHHHX pasmepax.— [lpum. ped.
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TOPHEIX mopoA; 6) opraHmYecKre u OpPraHo-MHHePaJbHLIE KOMILIEKCH
M MOJIEKYJIB Pas3HBIX rpynm; 7) opraHm3MEL.

Ilocrynnenne M3BHE STHX KOMIOHEHTOB B GMOreOLeHO3 IPAKTHYC-
CKHI He3aBHCHMO, II0 KpaiiHe#l Mepe NJIs1 mepBHX HIECTH HAWMEHOBAHMMA.
Banara xora u moctymaeT He TOJNbKO B BAfie KaeJbHO-KUIKOM, OHAKO
Ipyrue ee MCTOYHUKK OGBIYHO HECYIECTBEHHHI.

Bonee B3amM03aBHCUMBIMH ABIAITCS OpraHWYeCKHe BellecTBa M
OPraHM3MEI, 0CO0EHHO eclIF Pevb HIeT 0 IoYBe, a He 0 GHOreoleHO3e.
OnHako mocTymjeHWe OPraHH3MOB H3BHE B IOYBY IPEICTABIAETCS
pegKuM siBjieHUWEM (IOcesleHHMe HOBHIX BHJ0B) M MM MOKHO B IEePBOM
npubamkenny npeHe6peds.

Cuengyer oTMeTHTB, YTO B B 3TOM mepedHe Kayk[wil M3 aKTOpOB
pacmajaercss Ha pPAX He3aBHCUMBIX COCTABIAMUX (HAIpHAMep, BO3-
AyX — Ha KUCJOPOJ, YIIEKHCIOTY, CEPOBOJOPO/, BOASHON map | AP.;
MOJIEKYJbl M WMOHH — Ha PAJ aTOMOB, KOTOPHIX HAaCUYHMTHBAETCA YrKe
HECKOJBKO [IeCATKOB IO MeHbmeit Mepe). OXHAKO YHCIO OCHOBHBIX
daKTOpOB, T. €. TAKUX, BOJEHCTBUE KOTOPHX HA PEKUM IHOYBHI ABJIACT-
¢S onmpeleNAIONNM, BCe jKe IIPEJCTABIAAETCS JOBOJIBLHO OTpPaHMYEH-
HEIM.

Howneuno, B psafe ciydaeB HOCTYIJIEHHE OJHOTO M TOrO Ke KOMIIO-
HEHTa OT PAa3HBX HCTOYHAKOB, HampuMep BIaru M3 aTMoc(epHBIX
0CaIKOB M Y3 IOBEPXHOCTHHIX BOJ, He pashoneHHo. Ho u B aTOM ciryuae,
KaK HaM Ka)xeTcsi, HamGoJiee BaKHBIM (AKTOPOM SIBISIETCS CYMMAap-
HOe mocrymieHme (B JaHHOM Cllydae Bjaru), a ocoGeHHOCTH, 00yCI0B-
JleHHBIe DPAa3JNYMeM ee HCTOYHHKOB, ONpENelisAioT JIullbh HEKOTODHE,
MeHee CymecTBeHHEe IOIpaBKW. B pasGupaemom mpuMepe HMeeTCs
B BHJY HOCTYIJIEHHE TOJBKO BJIAarm, Tak KaK MOCTYIUVIEHUe ¢ BOMOI,
CKajKeM, COJIell YYNTHIBAETCS yyKe KaK CaMOCTOATENbHBI faKkTop.

CymecrBenHo 4 T0, 9T0 J060# PakTop n3menyus Bo Bpemenu. Cie-
AyeT IO3TOMY TOBODHTH 0 pe)kume Pakropa. Pemxmm ¢parropa Bcerja
3aBHCHT OT MPMPOAHL €T0 HCTOYHUKA. ITO 00CTOATENIBCTBO MMEET Baski-
HOe 3Ha4YeHUe IPA CYMMUPOBaHAH (aKTOPOB, MOCTYHAIOIMAX U3 PA3HEIX
HCTOYHUKOB.

ITepeuncaennsie YaKkTOPH, 00YCIOBIEHHEE OKPYKAOMAMHE IOYBY
OPHPONHBIMA TeJaMM, SIBJIAIOTCA BHEIIHWMM IO OTHOINEHMIO K IIOYBe.
OHM, KOHEYHO, He MCUYEPHBIBAIOT CUCTeMy (PaKTOPOB, OmpPeneAIomMUX
xon mMukpompoueccoB. Ilociemnume B Tof MiiM MHO# CTemeHH oIpefe-
JIATCS TaKyKe d BHYTPeHHAMH PaKTOpaMu, T. €. CTPOEHHEM M CBOWCT-
BaMIU CaMOiil IIOYBH W }KU3HeeATeNHLHOCTHIO €€ KUBOM (asH.

ITocTpoeHne cucTeME B3aMMOHE3aBUCHMEIX BHYTPEHHHX (aKTOPOB
TOYBH II0 OTHOINEHUIO K JI00OMY M3 PeKMMOB He IIPefiCTaBiAaeTca BO3-
MOKHEIM BBHJy TOTO, YTO MHOre W3 HUX CYMECTBEHHO KODPpPeJInpo-
Baubl. [losToMy B oTHOmIeHMHM BHYTpeHHHX (AKTOPOB Ieec006pas3Ho
TOWTH IO HECKOJbKO MHOMY IyTH Bh6GOpAa MUHHMAJIBHOT'O YHCJA Iepe-
MEHHEIX, 00ecHeumBalOMUX MaKCHMAJILHEIA 0XBaT BHYTPeHHHX (aK-
TOPOB, BJIMAIINUX Ha NaHHBM MUKpomporecc. B aToM ciydae MoKHO
PacCYNTHBATL, UT0 TaKUe NepeMeHHHe GymyT B3aMMO3aBHCHMBEIMI B
HaUMeHbIIeH CTeIeHH.
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To, 910 Mbl 3HaeM O TOYBaX, MO3BOJAET JATh CIAEAYIOMYIO CXeMY
TiA TON06HON TPYNNMPOBKY BIYTPEHHHX IIOYBEHHHX (aKTOPOB:
1) nuromormdeckre u crparurpapmueckue 0COGEHHOCTH: TPaHyIOMET-
PUYECKHiT COCTaB, arperaTHOCTb, CJAOMCTOCTh W BEITEKAIOIHe OTCIONA
¢usuyecKue CBOWCTBA. IJToT (QAKTOP 0XBaTHBAET KAaK -IMOYBEHHYIO
TOJNIY, TaK M TOJIMU NHO4YBooOpasymoineit M NOACTAIAKMER I0POJI;
2) MuHEepaJorumYecKHil COCTaB; 3) r'yMyc, ero COCTaB M pacupeeeHue
no npoduio; 4) cOMU U IPYrue HEeOPraHWYeCKHe MOYBEHHO-TeOXHMH-
YeCKHe aKKYMYJIAINY; O) HOYBEHHO-TPYHTOBEIE BOIBI, KOTOPLIC TAKIKE
MOTYT paccMaTpUBAThCA KaK cmerupuueckas PopMa aKKyMYJAIHH.

HHuByo ¢asy ME He BRI0OYaeM B 9TOT CIUCOK, CYMTAsA, 9TO OHA
B HamOOJBIIE/l MepPe KOPpPeaHpoBaHA ¢ COBOKYIHOCTBIO APYyrux ¢ax-
TOPOB. JTO YTBEp:KIEHHEe IO CYIIeCTBY IPECTaBisAeT OJHY M3 BO3-
MORHBIX (GOPMYJINPOBOK OOINENPUHATOTO TIONOKEHUA O 3aBHCHUMOCTH
JKUBHEEATEJIBHOCTH JIIOOBIX OPraHM3MOB M MX COBOKyOHOCTeil orT yc-
JoBUWit okpy:kamineir cpenst. Ilpm sToM mmeercsa B By 0GCyH{IaeMblit
3/lech aCHEeKT MAarepHaJbHO-JHEPreTHYeCKOT0 OGMeHa Mey OpraHms-
MaMH M IIOYBO{, a TaKKe JOKaJibHBie (a4 He TIio0axbHbHE) €ro mpo-
ABJIEHUS M Mallbleé 10 CPABHEHHIO ¢ JBOJIOLMEH ;KU3HEHHBIX (HOPM
OTPE3KHM BPEMEHH.

Uckmnouenne ;xuBoil ¢aspr 3 uucia PaKTOPOB, YUATHIBAEMBIX IPH -
IJIAHUPOBAHUY, COBCEM HE O3HAYaeT, 9T0 MH OTPHIlaeM ee HpPUHIH-
IHANBHYIO POJb B m04YBoo0OpasoBaHuu. Peuys uier IUMIb 0 HEBO3MOKHO-
CTH ee TIpeJCTaBJIeHMA KaK (JakTopa, CmOCOGHOrO W3MEHATHCA M OHITH
MPUYMHOM WM3MEHEHMS] M3Yyd4aeMoTo peskuMa Ha (OoHe HeMm3MEeHHOCTU BCeX
apyrux ¢axTopos. Hecomuenuo, 4ro mesaTelbHOCTD ;KMBOI Pa3sl B CUIb-
Heillmeil CTemeHd 3aBUCUT OT aGMOTUYIECKUX PAKTOPOB, T. €. KOPPEIH-
pOBaHA C HUMH. B CBA3M C 3TUM MBI HE MOKeM BapbUPOBATH IESATEIb-
HOCTb }KUBOI (Pa3bl HE3aBUCHMO OT AGUOTHIECKUX YCJIOBHI Cpesl U Io-
TOMY HE MOJKeM ILIAHUPOBATH DKCIIE PUMEHT 110 3ToMYy paxropy. Capyroit
CTOPOHBI, 3TO MO3BOJIAET 1IaM B IPHHIMIE YYATHBATDH BIUSHUE KABOH
a3 KOCBEHHBIM MyTeM — Yepe3 COUeTAaHUA TeX a0MoTHIecKuX PaKTo-
POB, ¢ KOTOpPHIMH oOHa Haubojee TeCHo CBA3aHA.

Beposarno, Takas 06GyCIOBICIHOCTH KUBON Passl aOGHOTHISCKUMHI
YCIHOBUAMHA MMEET MECTO B UHAMUYECKU PaBHOBECHBEIX OMOreoreHo3ax
(T. e., Korma sBOJMOLUA MOYB-M PACTUTEIHLHOCTH AT BEChMa 3aMe[JIeH-
HO). B mpyrux caydasx Heyuer cnenudury ;xuBoii Passl B MHOTODAK-
TOPHHIX CXeMaX MOJKeT IPUBECTH K CYUIECTBEHHHIM CHCTeMAaTHYeCKUM
omuGKaM, OJHAKO IpeaBuIeTh UX 3apaHee u B 00meil opme B HACTOs-
Iee BpeMa He IPeJCcTaBIfAETCA BO3MOKHBIM. Taras pabora NOJKHA
ObITH OTHECEHA K YHCAY MOCAEHAYIOUUX DTAOOB PEKUMHBIX HCCIEIO0Ba-
Huit L.

ITo u3moeHHBIM BhIIIE COO0pa;KeHUAM MBI He BKJIIOYAaeM ¥ Ta30BYIO
a3y mOYBEL B YMCJIO BHYTPEHHUX PaKTOpPOB, HA KOTOPHIE MOYKET OHITH

1 Mcxmodenne jKiBoil a3k M3 cocTaBa yYNnTHBAEMBIX (aKTOPOB NMPAHIUIEHATILHO
H[EJIOITYCTHMO SIBJISICTCS JIMIUD BPEMEHHBIM BBIHYKACHHBIM NPUEMOM, 006ycJjoB-
JEeHHAM HEeJOCTATOYHOCTHIO HALIIX 3HAHMII O poilu JKMBOi (assl B MoIBOOGpa-
soBaBuUu. — [T pum. ped.
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pPacupocTpaHeHo IJIAaHUPOBaHUe HAOIIONEHMI 32 TOYBEHHBIMU MHKPO-
IpoIecCaMu.

@DaKTOPH, OTHOCAMMECA K MEePBHIM ABYM IOAPa3feJeHUAM DTOH
CXeMHBI, B 3HAYUTEJLHOHA Mepe CBsI3aHK ¢ MCXONHOM MaTepUHCKOH Iopo-
J0f W 9acTo ONmpeedsiioTes YHACIENOBAHHEIME CBOCTBAMH, B TO BpeMs
KaK [ OCTAJIBHBIX IOpa3fie/leHAl OHA B OCHOBHOM OIPefeJsIOTCs
mouBooGpasoBaHueM. [ KOHKDPETHHX IOYBEHHHX DPEKUMOB OTHOCH-
TeJIbHAS POJb Kakaoro u3 ¢aKTopoB, KOHEIHO, M3MEHSETCS, IPHIEM
HEKOTODEIE MOTYT OKa3aThCS HECYINEeCTBEHHBIMH.

Tak, #as BOTHOTO pEKUMa OCHOBHYIO POJIb HUrPAOT, I[IO-BHMU-
MOMY, JUTOJOTAYECKoe CTpoeHNe Mpoduisa (BRI0Yasa H3MEHeHUA, BHO-
cHMBIEe 1OYBOOGPA30BAHMEM, HAIPUMEpP, BO3HMKHOBEHNE HILIIOBHAJNB-
HBIX TOPU30HTOB, 00pa3oBaHme CTPYKTYPHL 4 T. [I.) A TYMYCOBEI mpo-
¢uiIb, OT KOTOPHIX 33aBUCAT B OCHOBHOM BOJHO-Qu3MYECKUEe CBOMCTBA
TOYBH, & TAaKMKe Pe:KUM rpyHTOBHX Boj '. Ilus Gumoxumudecku oGyc-
JIOBJIEHHBIX PEKUMOB, HAIPUMED PEKMMA HUTPAaTOB, YIOMAHYTHE BH-
me PaKTOPH, OmMOCPETOBAHHbBIE Yepe3 BOMHBIH Pe;KUM, HI'PAIOT BeChMA
B)KHYIO POJIB, HO IO KpailHell Mepe CTOJL ke BayKHoe u GoJiee Hemo-
CPEJICTBEHHOE 3HAYEHHE MMeeT COCTAB W IPOPHIb pacipefielieHus Ty-
Myca KaK MCTOYHUKA a30TCOHEPIKAlAX COeNHHOHMH MIJiA MHKPOOpra-
HA3MOB-HATPAPAKATOPOB.

Ecrtp ocHOBaHMe HAEATHCA, 9TO AJs1 OOJNBUIMHCTBA MOYBEHHBIX MU-
KPOIIPOIEeCcCOB MOKeT OhITH BhIfiesieHo He GoJjiee GeTHpe X-IATH BHOTIHUX
B BHYTPEeHHHX (aKTOPOB, KOTOpPHE B COBOKYIHOCTH COCTABAT (HOITH
HOJHYIO» CHCTEMY, OUPefeJiAoIyI0 OCHOBHEE YePTH TONO0BOM HJIHA
X011 OBl BHYTPHCE30HHOHM IMHAMMKH CBOMCTBAa, XapaKTepHU3YIOMEro
n3ydaembiii Mukpomponecc. Takas cmcrema Morsa OH DOCHYKATH
OCHOBOI [IJIs MIAaHAPOBAHHSA PEKUMHHX HaGIONeHMr KaK MHOrodak-
TOPHOTO JKCIEePUMEHTA.

To, 4910 oTHedbHEIE PAKTOPH B 9TOH CUCTEME MOTYT BCE K€ OKa-
3aThCS B HEKOTOPOW CTemeHW B3aMMO33aBHCUMBIMU, HE MPEIATCTBYET
TMONYIeHUI0 SMIMPUYECKOH MO, BHPasKaeMoil 00bYHO YpaBHEHUEM
MHOTOMepHO#N perpeccuu. CuibHasa B3aMMO3aBHCUMOCTH (AKTOPOB
HejKeJaTelbHa MO ABYM C000payeHUsAM:

1) mosy4aeMele KO3(Q(OUIMEHTH B YPaBHEHWUH PErpecCHMH B ITOM
mocJefHeM cJydyae He SIBJIAIOTCS B3aUMOHe3aBHUCUMEIMA. B cBssum ¢
9TUM CTAHOBUTCS MeHee HaJIe;KHBIM HCIOJIb30BaHHE MOZOGHOTO ypas-
HEeHUS JJIs1 DKCTPAMOJANNI, a MHTepUHpeTalus MOJYYeHHEX Pe3yabTa-
TOB BaTPYIHSETCH;

2) ecam HabGaOKaeTCs B3aUMO3aBUCHMOCTH PAKTOPOB, TO 3TO O3HA-
4aer, YTO B CHCTEMEe HUMEIOTCS CKPHITHE JIUIIHUe» IepPeMeHHbe, a 3T0
cH;KaeT GaKTHICCKYI0 3PPeKTUBHOCTh MCCIEN0BAHMA IO CPABHEHUIO
¢ BO3MOKHBIM ONTHMAJBHBIM €r0 BaPUAHTOM.

1 Kak pas s BOGHOrO Pe;KMMA O4YeHBb BaKHEIM PaKTOpOM sABisercs Guojormde-
CKUil, TAaK KaK ¥ BO3BPAT BJIATY U3 IOYBH B aTMOC(EPy OCYIIECTBIACTCH TIABHEM
obpasom mytem Tpancmupauun. Guznyeckoe ucCIapeHue B GONBIIMHCTBE CIyUaes
7AMeeT MOMUUHEeHHOE 3HAUEHWE, 4 ero WHTEHCHBHOCTH 3aBUCHT B 3HAUUTEJIHHOM
Mepe OT CTelleHN DPa3BUTOCTH PACTUTEIBHOTO HOKpPOBa.— Ilpum. ped.
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IToaromy skeJaTEIBILIM M BO3MOK11BIM IIPCACTABIACTCA YIIyYINeHNe
cycTeMbl M3ydaeMbiX (AKTOpPOB Ha moclenyiomux $aszax mccieqoBa-
Huit. OHO MOJKHO HPOBORUTHCA HOCPENCTBOM NPAMEHEHHWA ONHOTO M3
METO/[0B CTAaTHCTHYECKOT0 (AKTOPHOTO aHajJW3a, HA H3JI0KeHAR
KOTOPOro MBI 3[lech ocTaHaBiuBaThesa He 6ymem. o Hamemy mueHuIo,
B IePCIEKTHBe MOYKHO PACCUUTHIBATH, IO KpalHedl Mepe AJMA pAXa 0C-
HOBHBIX peKHMOB, paspaboraTh MOCTATOYHO IOJHBE JOKAJLHBEIE
(perMoHaJBHEIE) CXEMBI, BRIOYAOIe He Gojiee YeThIpeX-HATH (ak-
TOPOB, B3aUMO33BUCHMHEIX JIUIIL B MaJION CTETICHH.

Yecaosua smmeiinoctn

ITocTaHOBKA MHOT'O(AKTOPHOI'O BKCHCPHMCHTA 0COGEHHO 3(PdeKTHBHA
B TOM CJydae, ecJu JAeHcTBHC KajKIOT0 W3ydaeMoro akTopa MOIKHO
BHIPA3HUTh JHHENIIOH MaTeMaTUdeCKOil MOMEeJabi0, T. €. ypaBHeHHEM
NPAMOI JUHUU, X0TA OBl B IpeHesiaX OTHENbIBIX MHTEPBAJOB BpeMeH-
HOIT nan wHo# 3aBucuMoctu. Ilpu nuieiino#t 3aBUCEMOCTH [OCTATOYHO
OIpefeNuTh M3yvYaeMBIil IIOKA3aTelNb BCEr0 MPH [ABYX 3HAUYEHUSX H3Y-
9aeMOT0 aKTopa My, KaK rOBOPAT, HA ABYX YPOBHAX, HOCKOJBKY J[Be
TOYKH BIIOJIHE ONIPENEAIOT XOA NPAMON JUHUM Ha miocKocTH. VImMeHHO
TpY TaKO#l ABYXYpOBeHIOl cxemc oOliee UMCIO BAPHAHTOB OIBITA
yHono6iaserca IOBTOPHOCTAM B OJHO(PAKTOPHOM OKCIEePHMEHTE,
HECMOTpPS Ha TO 9YTO BCe BapuUaHTHl MHOTO(PAKTOPHOTO OMBITA Pa3iu-
YHEI.

B npunnune MmmorodaKTOpHBEI ONOBIT MOeT OBITH HOCTABIEH H
Ipu HeJNHeHHOM XapaKTepe 3aBUCHMOCTY M3y4aeMOro IOKa3aTeys OT
ero gakropa. OHAKO B HTOM CJIydYae YMCIO HEOGXOTMMBIX BapHAHTOB
B OIIBITE PE3KO YBIAMINBAETCS, IOCKOJLKY OHO B «IOJHOM MHOTOaKTOD-
HOM)» DKCTIepUMeHTe ompefieigercs Buipaxeimem N = n*, rue n — 4m-
CJI0 YyPOBHeH, a k& — umeso meunityeMsx ¢garropos. Ilpm atom, Kak
U3BECTHO, A HAAE/KITOTO HKCICPUMENTANLION0 YCTAHOBJIEHNA [arKke
CPaBHUTEJbHO IJIABHON KPUBOINHEHIION 3aBUCUMOCTH He00X0QUMO Ol-
pefesnTh BeIWUWHY IO KpalWHCH Mepe TpPU HATH-INECTH 3HAYeHHAX
(ypoBusax) ¢akrtopa. IlosToMy HpPH COBPEMENHHX TeXHMIECKHX BO3-
MOJKHOCTAX PEKUMHBIX MCCAE[OBallMil NIPUMEHEHHE HeIWHEHHBIX MHO-
roaKTOPHBIX CXeM COBEPUIEHHO HEpPealbHO.

Ilpumenenne nuHeiHoOM MoJeau OTHIONL e Tpebyer, 4To0bI 3aBHU-
CHMOCTh MCXOJHOTO IIOKa3aTells PejiuMa OT ompeessiomero ero Pax-
TOpa BhHIpa)kajiach ypasHeHHeM mpsMoii muunu. Ecianm maBecTHA 3CKU3-
Has MaTeMaTH4ecKas MOJejb M3y4aeMOro mporecca, TO OHa MOKeT
OBITH T€M MJH MHHIM crmoco6oM JnHeapH30BaHa (T. e. HpUBefleHa K JIH-
HelHoil) myTeM 3aMeHBl OIHOM WU Jake HECKOJIbKHUX BeJN4YWH, BXOI -
I{AX B 3CKU3HOE ypaBHeNue, APYruMu, QYHKIHMOHAJIBHO ¢ HAMH CBsA-
3aHHBIMH.

Hanpumep, cornacuo ypasuenuto B. P. Boxo6yesa (1959), xoro-
poe MokeT OBITB WCIIOJIB30BAHO B KAa4eCTBe HCKU3HOH MOJeNH
MPOICCCa ONMPECHEIH 3aCOMeNN0i I0YBhl O] BIAMAHUEM eCcTeCTBeHHOM
WIA HCKYCCTBEHHOH HPOMBIBKHM, 3aBUCUMOCTH MeKIY (AaKTopoM H
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noKasaTrejieM JaeTcs BEIpaKeHueM
S == Soe_aN,

rae S u .S, — KOHEYHbIl M UCXOHBIN 3aMacHl CoJlell B pacyeTHOl ToJime;
N — KomMYecTBO MONAHHON BOXH; 0. — HapaMeTp CKOPOCTH mponecca,
3aBHCANINI OT COCTaBa COJIEH U CBOMCTB IIOYBH; € — OCHOBaHUE HATY-
PAJIBHEIX JIOTapAPMOB.

3aech BenmuuHa S, KOTOPasA ABJIAETCA ONHAM U3 IAPAMETPOB CONe-
BOTO DeKMMA, 3aBUCHUT 0T PaKTOpa He JUHEHHO, a 10 HOKA3ATEIHLHOMY
3akony. Ho ME MosxkeM J@Heapu3oBaTh 3Ty 3aBUCHMOCTH, €CIM B Ka-
4ecTBe HKCIIEPUMEHTANBHO OIpeeNaeMoro mapamMerpa 6ymeM paccMmart-
PHUBATH He BeNUIUHY S, a QYHKIMOHAIHHO CBA3AHHYIO C HEell BeIUIUHY
JorapudmMa OTHOCHUTENBHOTO paccojenusa mouBul M = In (§,/S).
ITponorapudmMupoBaB mcxommoe COOTHOINEHUE, JETKO yOEIUTHCS, UTO
3Ta BeJIMYMHA CBfA3aHA ¢ QakTopoM N ysKe JHHENHOH 3aBUCUMOCTHIO:
M = a-N.

Ecnu Temeps MBI 3aXOTUM OIpefeIUTh BIUSHUE HEKOTOPHX PaKTO-
POB HA IPOMHIBAEMOCTDH IOYBH (HAIIpUMeP, UCXOTHOTO 3aCOJNEHUS, KO-
IUYecTBa IONAHHOH BOJK, MeXaHHUYECKOr0 COCTaBAa MOYBHI, YPOBHSA
IPYHTOBEIX BOJ), TO HaM CJIeNyeT B Ka4eCTBe OCHOBHON M3ydaeMOH Be-
JIMYUHK BHIOPATH HE OCTATOYHOE COMepsKaHMe COJiell B mouBe (4TO Ka-
3aJIoCh OBl €CTECTBEHHKIM), a BeJuduHy M, B OTHOIIEHUH KOTOPOi
MOKeT OBITh HPUHATA JUHEHHAA MOJeNb 3aBUCUMOCTH OT M3yYaeMEHIX
$axToOpoB X0TsA OH B HEKOTOPOM MHTEPBAJie UX U3MEHUABOCTH.

Taxkum o6pasoM, IpH HaJUYUK ICKUSHOM MaTeMATHYECKOH Mofme-
U WHOTAA MOABJISETCH BO3MOYKHOCTH JUHEAPU3aIluu U, CIOTOBATENb-
HO, UCHOJb30BAHUA JUHEHHON MOJENN MHOTOPAKTOPHOTO HKCIIEPUMEH-
Ta ¢ BaphupoBaHueM aKTOpPa BCETO HA ABYX YPOBHAX.

Bo3mosxHOCTS OrpaHHUYUTHCA MABYMA YPOBHAMHU BapbUPOBAHUA
dakKTopa BechbMa BAajKHA AJIA BKIKNYEHUA B cXeMy TeX (PAKTOpPOB, IO
KOTOPHIM TPYHHO IOJYYUTH KOJUYeCTBEHHEE Tpajalnuu, Hampumep,
PACTHATEIBHOCTH.

Heckoxpko ciosxuee 00CTOUT NeJ0 B TOM CJIydYae, eCld NEUCTBUe
OTAeNBHHX (aKTOPOB He AMTUTUBHO, T. €. 3pdPeKT COBMECTHOTO JeHcT-
BUs IBYX WJIN HECKOJBKUX GaKTOPOB HE CBOJUTCA K IPOCTOMY CyMMU-
poBaHUIO UX HeiicTBUsA. B KauecTBe mpuMepa HeaATUTHBHOCTU MOYKHO
UPUBECTH XOPOMIIO M3BECTHHU B arpoxumun 3¢p¢@eKT COBMECTHOTO BHe-
ceHus a30THHX U PochopHHX ymoOpeHuUil, KOTOPHI He UCIEPIHBACTCS
CYMMapHOR mpuGaBKoi YPOBHA OT BHeceHHdA azora u focdopa B oTeTn-
Hoctu. Iloka HeT ocHOBaHUI CUMTATH CYIMIECTBEHHOI POJIb HeaATUTUB-
HOCTH (AaKTOPOB B OTHOINGHUU TAaKUX PEKUMOB, KaK TeIJIOBOM, BOM-
HBEIA, BO3NYIIHBIH, COJIEBOI.

CopaBeliiuBOCTh JUHEHHON MOMeNH MOsKeT OBITH IPOBepeHA IIyTeM
BBEJIEHUS OJHOT0 — «IEHTPAJLHOIO» BapUAHTA ONKITA, B KOTOPOM BCe
PAKTOPH YCTAaHABIMBAKTCA HA yPOBHE, IPOMEKYTOYHOM IO OTHOIIE-
HUI0 K OCHOBHEIM. Tak, ec/im BepXHUM U HUKHUM YPOBHAME B CXeMe
ABJAETCA collepykanue B mouBe Pusmueckoii ramunt H0 u 20% , To cpea-
HUl ypOoBeHb GYHET COOTBETCTBOBATH COJEP;KAHUIO ee, paBHOMY 35%.
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Onrumusanusa ypoBHeil BapbupoBaHUst
n3yJaeMbix aKTopoB

Bri6op KOHKpETHHIX «ypOBHEH» BapbupoBaHUA (PaKTOPOB 3aBUCUT OT
HECKOJBKUX 06cTosATenbCTB. C OIHOM CTOPOHH, 4eM GoJibIime «Pa3HOCY,
T. €. pasHUa BHOPAHHBIX YPOBHeil BapbupoBanus pakropa, rem Goiee
onpefiejieHHEM OyJeT ero BIWsSHME HA U3y9aeMblil MOKa3aTelb U, Clle-
JoBaTelbHO, 0oJiee TOYHO OYAYT ompeNiesieHbl 3HAYEHUS SMIUPUISCKUX
1IapaMeTpPoOB B MOJieJid, T. €. B YPaBHEUUHU MHOIOMePHOI perpeccun. ITa
MBICIB Xopomo miaocTpupyercs y B. B. Hamumosa (1971, crp. 143,
puc. 41). Uexoms us srtoro, ciegyer CTPeMUTHCA BCEMEPHO YBeJH-
YHBATH «PAa3HOCH.

C apyroii cTOpoHHI, IPH CAUINIKOM GOJIHIIOM yBeJIWdeHHH PasHoca
ypoBHell m3ydaeMmas 3aBHCHMMOCTH 9YacTO yTpaduBaeT JHHeHHBIA Xa-
paKTep, T. e. JuHeiiHasa MOJeJb CTAllOBUTCSA HeKoppeKTHOI. Il pumenn-
TeJBHO K HOYBAM 9pe3MepHoe yBeludyeHne «PasHocay o3Hadaer Heo0Xo-
JUMOCTH BKJIOYATh B M3y4aeMylo TPYHIYy TIJIaBHBM 0o0pa3oM MOYBH,
pa3BHUBAIOIIUECs B yCJIOBHAX, OJM3KMX K KCTPEeMAJbHHM, U HCKIIO-
yaTh Haubosiee 00HYHEIE, YacTO BeTpedaeMmuie mousbl. Ilomumo mpyrux
BO3pajKeHUil TaKas TaKTUKa, KOHEYHO, BechMa pucKoBanua. Iloatomy
BOIIPOC O IMHPOTE JUAIA30HA BAaphbHUPOBAHUA MCIHTYEMHX (PaKTOpPOB
TOJIKEH PelaThCs ¢ y4eTOM IPHBEJICHHbIX BHIE TEOPETHIECKUAX CO00-
pPasKeHNH W OMIBITA MCCJIETOBATEJNS.

B uactHOCTH, 9TO KacaeTca BOIPOCA O BO3MOYKHOCTH OO0BeTHHEHUS
B o0meil cxeMe CYIVIMHUCTHIX M mecdannx mouB. A. A. Poge neomno-
KPATHO YKa3hBaJ HA KAaYeCTBEHHYI CHeLUuPUKY BONHO-(PUBMIECKUX
CBOMICTB M BOJHOIO PeyKMMa IecYaHblX Mo4B. B cBA3HW ¢ 3TUM ciefyeT
npefioctepeds OT OOBeIWHEHUS B efUHbIe «OJOKM» MHOro(aKTOpHOIL
CXeMbl HasBaHHHX m0uB. /lJisfi CYrJAMHMCTHIX IOYB HUBIINK yPOBEHB,
BUJIIMO, CJIeyeT OrPaHUIHNTH JerkuM cyriuuakom. Ilpu usydennu mec-
YaHBIX IIOYB BRICHIMM MO TPalyjJoMeTpuu YPOBHEM, BUAHMO, CJemyeT
NPHHUMATE cymech 1. Bo3MO/KHO, YTO YMCII0 KAaYeCTBEHHHIX I'pajaluii
II0 TPAHYJIOMETPHYECKOMY COCTABY CIEHYeT YBEJIUWUYUTH, 9TO IPUBENeT
K emie G0JIbMIEMY CY/KeHHI0 MHTePBAJIOB BaphUPOBAHUA yPOBHEH 3TOTO
Pakropa.

BooOme e ecau 1enpio ucciefoBanuil ABJIAETCH HU3ydeHUe HUMEH-
110 3KCTpPeMalibHBIX 00BEKTOB, TO TP HEBO3MOKHOCTH Pa3BePHYTH AJIA
HUX CaMOCTOATENHHYIO IIOJNHYI0 CXeMy CledyerT IpegycMOTpeTh CIIe-
1[MaJIbHE COKPAIeHHbI 6Ji0K (1o ABYM-TpeM pakKTopam), JOMOJIHAIO-
mui o0uy0 MHOrOQAKTOPHYIO CXeMY.

B mouBeHHHIX UCCIEOBAHUAX «Pa3HOCY YPOBHEH (aKTOpPa JOJKEH
no Kpaiineit mepe B 8—10 pas mpeBHInaTh BO3MOIKHYI0 OIMUOKY IpH

! Tpyuma cymecyaHsiX IIOYB 110 MHOTMM TNpU3HAKAM, B OCOOCHHOCTH IO BOAHO-
¢usnyecKuM CBONCTBAM, sSIBJIsIETCS] BeChbMAa W3MEHYMBOH M PasHOOOpas3HOH. ITO
3aBNMCHT, NO-BHAMMOMY, OT CUJIBHOTO BJIISIHHA Ha yKasaHHBEE CBOMCTBA (BOJO-
IPOHUIIAEMOCTD, BJIATOEMKOCTDb) HeOOJbIIIX 113MeHeHHII COfiePKaHnA Miia 1, MO~
meT ObITh, TaKiKke TOHKOM ubuM. IlosTOMY cynecyaHsie IOYBH, B oOliem ciabo
U3yYeHHEle, ClleflyeT YeTKO OTTPAHWUIIBATL OT MEeCYaHBIX M OT CYTJIMHHUCTHIX
M YyYUTHLIBATD UX BHYTPEHHIOI0 HEOHHODOJI0CTL — ITpua. ped.
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KOHTPOJNBHOM OnpefielieHNn ypoBHs (akropa, ubo B MPOTHBHOM Ciy-
Yae perpecCUoHHas 3aBHCHMOCTH yXYyImaercs. 910 TpeGoOBaHNE MOIKET
OKa3aThCs TOBOJIbHO skecTKUM. Hampumep, cauras, 4ro omubKa B OmI-
pefejieHNU KOJHUYECTBA IOCTyHmaiomeidl B TOYBY BJIArW [OCTUTAeT
10 mm, sxenaTedpHO, ITOOH «Pa3HOCH MO GAKTOPY YBIAJKHEHHS MOUBH
cocraBus se menee 100 mm B roxg. Taxkyio TOYHOCTH M TaKO# pasHOC
MOJKHO 00ECIeYUTH [JAJIEKO He BO BCEX CIYdYasiX.

Haxouer, nas obecnedenusa Hajjeskameil TOYHOCTH OIBITa HEO0O-
XOIUMO MPOBONUTH KOHTPOJHHOE U3MepPeHIe YPOBHA HM3yYaeMhX Qak-
TOPOB Ha BHOpaHHHX HAOJOTATENBHBIX MIoWanKax. HoHTpoJb moJ-
JKEH KacaTbCAd KaK BHYTPEHHUX, TaK M BHeIIHUX paktopoB. [locaennee
OOCTUTAeTCA OPraHU3alyell HaIJe)kalero KOMIJIeKca MeTeopoJorude-
CKUX M THAPOJOTHYECKUX HaOGIMONeHUil, TPOBOJMUMBIX ¢ He0OXOTMMOIl
TOYHOCTHI0. EcTecTBeHHO, 9TO KOHTPOJbHOE H3MepDeHHe BHABHUT He-
KOTOpO€e OTKJOoHeHHe PaKTUIeCKUX YpoBHeHl aKTOPOB OT 3aMIAHUPO-
BaHHHIX B cxeMme. Eciau, ofnako, Takue OTKIOHEHUS HEBEJIHKU, TO OHU
HE CKajyKyTCS 3aMeTHHIM 00pasoM Ha pesyJsbTarax OIpeesieHUs mapa-
MeTPOB, XOTA U YCJIOMKHAT 00pabOTKY HKCIIe PUMEHTAJIBPHOTO MaTepuaJa.

MOHATHE O ILTAHE
MHOT'O®AKTOPHOT'O SOKCIIEPUMEHTA

Il Gojiee KOHKPETHOrO HpeACTaBlIeHMA O IlaHe MHOTOQAaKTOPHOTO
9KCIIEPUMEHTA KOHCIIEKTHBHO H3JI0KUM OCHOBHBIE IIOJOKEHUSA TEo-
puu (Hammmos, 1971).

B ta6a. 1 gama cxema mosHOro AByXdaKTopHOTO omhTa. MAKTOPH
o6osnauensl OykBamu X,;, X, n X,;X,, npuuem X,X, orpaskaer B3au-
MopeiicTBue 06oux gaxropos. Vzydaemuii mokasaresnnr 0603HaYeH OYK-
Boit y. OnbITHEIE TOYKM (BaPUAHTH) 3aHYMEPOBAHK. ¥ POBHU BapbUpO-
BaHUs (aKTOopoB morasaHh 3HaKaMu: —1 (Husmuiil) m -1 (BHCIHIi).

HApyrumu cmoBaMu, 37eCh WpeJCTaBAeH IUJIaH DKCIEPUMeHTa,
[EJIBI0 KOTOPOTO ABISETCA OMpPeesieHre YUCIOBHIX 3HAYCHUN Koa(du-
IUEHTOB ypaBHenus perpeccu:m Buga y = X, + a,X; + a,X, +
+ a;X,X,, roe a,, a;, a; — uUcKoMEe Kodpduruentr. Benumumna ux
ompefielisier WHTEHCHBHOCTH BO3MNEHCTBUS COOTBETCTBYIOMIETO  (pak-
Topa Ha m3ydaemMyw BenuwuuHy (y). [lus omenku cBoGomHOTO dWieHA
B ypaBHEHUHU perpeccuu [o0aBisieTcs eme OJHA, TAaK Ha3KHBaeMas
¢urTuBHAs mepeMenHas X, KOTOpas CUUTAaeTCs BO BCEX BapUaHTax
Ha omgHoM ypoBme (-4 1).

B coorBeTcTBUM C 3TUM IJIAHOM ONKITHHE TOYKM JIOJKHBEL YEOB-
JeTBOPATH CJENYIOIUM YCJIOBUAM: Ha mepBoir daxtopu X, X, u
X,X, HAXOOATCA COOTBETCTBeHHO Ha yposHsax —1, —1, 41, ua Bro-
poit — ma yposusx +1, —1, —1 un T. &.

B stom miame mpemycmMoTpeno muaydenme KaK oGoux (aKTopos
B OTHEJIBHOCTH, TaK W UX B3auMmomeiictBus. IlosromMy Takoit miau
HA3HKBAETCA HMOTHHM (QAaKTOPHEM dKcmepumentoMm tuma 2%. Ecim mst
pacmojiaraeM JaHHEIMH O HeCymecTBeHHOCTH 3(PPerTa B3aUMOIEHCT-
BUs PaKTOPOB, BTO 03HAYAET, UTO 3HAUeHUe Ko3pduimenta npu Pak-
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Tabmana 1. Marpuna HesaBHCHAMbIX nepeMenHnixX (X) Aas moamoro ¢axropHoro
SKCHepUMCHTA TAma 22

1lnan
Nt BapmanTa
Xo X1 X XX
1 +1 —1 —1 R
2 +1 +1 —1 —1
3 +1 —1 41 —1
4 +1 41 +1 +1

tope XX, mpere6opesknmo mago. Tora B kauecrne X3, He pacimupss
CXeMBbl, MOYKHO IOAKJIOYNTEH HOBBIA (DAKTOP.

IMonyuenusie oueHKU KosddPuumenta npu 3ToM daKTope B ypaBHe-
HUHM perpeccuy OYAYT «CMEINAUHBIMUY, T. €. OLMEHKAMH, OTHOCAMMMU
cymmapuoe Biamsanme ¢axropoB X;X, m X; Ha pesyrbTUpyOMUi
TPU3HAK TOJBKO K Biuauuio daxropa X, Ecam yposaum daxropos
XX, nu X, paBuH egunuie, 1o Kosgduiment mpu mogobGHOM cMeImaH-
HoM (aKTOpe paBeH CyMMe 3HAUYEHUN WCTHUHHHIX KO3QPHUIUEeHTOB MPH
parropax X,;X; m X, Ilosromy deM MeHblIe 3HAaYeHUE HCTUHHOTO
roadpdunuenta mpu X,X,, TeM Gojiee TOUHOI OIeHKON KodpdHIUeHTA
npa X ABJISETCA CMENIaHHAA OUEHKAa. JTOT IIpHeM BBeJeHUs HOIIOJ-
HETEJIHHOrO (PaKTopa JaeT HpeACTaBJieHHe O PAlMOHAJIBHON TaKTUKe
IJIAHUPOBAHNA MHOTOQAKTOPHOrO0 OKCIEPUMEHTa, B YaCTHOCTH O
(HACHIIEHUM» €r0 U3yIaeMEIMu (HaKTOpaMu.

Ilonumit MHOrOQAaKTOpPHEI# IJIaH B MPUHIUIE II03BOJIsIET Y4eCTh
e TOJbKO HapHbie, HO W BOOOImE BCe BO3MOKHEIE B3auMojeiicTBus,
3MI0TH 0 B3auMopeiicTBus Bcex (aKTopoB cpasy. OmHakKo Make B
pechMa MUPPY3HLIX CHCTEeMaX B3aMMONEMCTBUA BHICIINX IMOPATKOB
00BIHO MPUHATO CYUTATH HECYIleCTBeHHEIMU. BMeCTo 9TUX HecymecT-
BEHHHEIX B3aMMOIEHCTBUHA B IIJIaH MOTYT BKJIIOUATHCS JONOJHUTEIHHEE
darropsr. Takas TakTuka BechMma sdpderruBua. Hanpumep, B moaHoM
TpexdaKTopHOM IJiaHe IIPH 3aMeHe YeThIpeX B3aUMONENCTBHil, T. e.
XX, X1 X35 XoX5u X, X, X, nosnmu parropamu X, X5Xg, X7 MOIKHO
¥M3Y4UTH B OJHOM OIEITE IPU BOCBMHU BapHAHTAX 0 CEMU HEB3aHMO-
JeiicTByomMux GaKTOPOB.

Yrto KacaeTcs MOYBEHHBIX MHUKPOHPOLECCOB, TO NPH X U3YUYEHUHU
€CTh OCHOBAHHSA, M0 KpaliHeit Mepe Ha MEPBHX MOPAaX, CIUTATHCA JIUIID
C HeKOTOPHMMU HaPHHMU B3aUMONEHCTBUAME BHEITHUX W BHYTPEHHHX
¢akropoB. llsyduenue BaammoneicTBus (PAKTOPOB HEPCHEKTUBHO JIUIND
B TOM CJIy9ae, eCIi OHU B3aMMOHE3aBUCUMEI (B IIPOTUBHOM CIIydae OIeH-
Ka B3amMopeiicTBuil Gyaer uckakenuoit). IlosToMy eciu uccrefoBaHUsA
B3aMMOJIeICTBUA KOPPeNupPYyomuX (HaKTOPOB HPEACTABIAAIOT OCOOHIH
HHTepeC, T0 YPOBHU DTUX (PaKTOPOB, MPEJYCMOTPEeHHEE CXeMOH, MOJI-
JKHBI OBITH BHIIEPIRAHBl 0COOEHHO THIATEJBHO. Pe3yipTaThl TaKHX HC-
cllefoBaHUil HYKHO HWHTePIPeTUPOBATh € 0C000# 0CTOPOKHOCTHIO.
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BooGmge xe onmeHKY 3HAYMMOCTH TeX WM WHHX B3aUMONENCTBHH,
BUAMMO, JIy4lle HMPOBOTATH B MONENbHBIX ONHTaX (Hampumep, Ha yc-
TaHOBKax THma «memoTpoHosy H. B. Opmosckoro, 1971) m naumb mo-
CJle TOT0 BKIKYATH HX B CXeMy PeKEMHHIX HCCJIEeJ0BAHUIA.

Ha mepBrix sramax mpEMeHeHHS MHOTOQAKTOPHBIX CXeM K PEIKUM-
HEIM HUCCIEJOBAHUAM IeJeco00PasHO0 COKPATUTH YHCIO H3yYaeMHX
B3aMMOJleficTBHY K0 0QHOTO (MAKCHMYM ABYX), BRJIOYasg B CXeMy JUMIb
Te coueTaHHA QAKTOPOB, 3HAYMMOCTH KOTOPHX HECOMHEHHA, 4 B3aUM-
Hasl KOPPeJHPOBAHHOCTH MEHEMAJbHA.

Heo6xogumo BrICKasaTh pAx coo0paskeHU 0 TPYRAHOCTAX OPHU pea-
IH3aNUE MHOTOPAKTOPHOMR CXEMH OTBITA B IPUPOJE M IYTAX AX MPeO-
nonernsa. HaubGosee TpyOHEM B 9TOM IJIaHE ABIAETCS HAXOMKIEHUE
B IPHpPOMie COYeTaHMM ypPOBHeldl (PAaKTOPOB, mMpeIycMATPUBAEMHIX CXe-
Mo#l OmETa, WA, HA000POT, BHABJIEHNE B mpUpose HamboJee BayKHEIX
(aKTOPOB M B COOTBETCTBUH C HTUM IOCTPOEHUE CXEMbI HAOIIOMeHMI.
TpynrocTu ¢Bsi3aHH ¢ OOKIHON HEIOMHOTOI BO3MOKHBIX IJIS KayKAon
NPUPOTHON B30HH COYETaHHI YpoBHeit (aKTOpPOB (B €CTECTBEHHHIX
naugmadrax mpaxTmueck:m 06X peruomos). B reorpadum mour
Ha 3Ty CTOPOHY o0m4HO oOpamaiT Mamno sHEMaHus (['masoBckas,
1973).

Takras HemoMHOTA BHBHIBAGTCA B IMEPBYI 0Yepeds reorpaduiecKum
ogroo0pasueM WIH, TOYHEee, MaJOil U3MEHYUBOCTHIO B TPOCTPAHCTBE
pe’sKIMa NCTOYHUKOB HOCTYIICHUSA BellleCTB M 9HePruu (OCHOBHEIE BHEII-
Hue (PAaKTOPH) W HX COUPIKEHHOCTHIO. B CBA3H ¢ HTUM, HECOMHEHHO,
He3aBHCAMEIe QAKTOPH MOI'YT OKAa3aThCA B 0OJBINON CTeIeHU Koppe-
JUPOBAHHEIMH, XOTH 9TO BOBCE M He BHTeKaer u3 ux npuponasi. Hanpu-
Mep, B HeKOTOPHX paiioHAX apEAHHX 00JacTeil MOMOIHUTEIHHHM HUC-
TOYHHKOM BJIarW MOTYT OKITH I'PYHTOBEE BOIE, TOJIbKO 0ojiee AIH Me-
Hee 3acoyieHHHe. [Ipm 9ToM gBa HECOMHEHHO He3aBHCUMHEIX IO CBOell
npupofie (aKTOpa — HOCTYIJIeHHe BOAH M IIOCTYIUIEHUE COJNeH —
OKAKYTCSA B 3HAYUTENHHON CTEIMEHU KOPPEIUPOBAHHHIMU, B CBS3U C
4eM HpeJyCcMOTPeTh B CXeMe OMKITA He3aBUCHUMOe BAapbUPOBaHHE KaK-
moro u3 3THX PaKTOPOB GYIET HEBO3MOHLHO.

Ilogo6Has ke KOpPPeNTMPOBAHHOCTH YACTO CBOMCTBEHHA IOIAPHO
BHEIIHAM U BHYTPeHHHM (AaKTOpPaM CXOAHOW IPHPOXH: HAIpUMep,
MOCTYIJIEHUe BJIATd B IOYBY YacCTO KOPPEIMPYeT ¢ HONBEMOM YPOBHS
IPYHTOBHX BOJ, IOCTYIUIeHUE COJIed — ¢ yBeJHM4YeHuHEM HX 3alaca
B II0OYBEHHO-TPYHTOBOM TOJIIIE M T. [I.

B cBasm ¢ stum memecoo0pa3HO KOCHYTHCA BO3MOMKHBIX IyTel
IPeOI0IeHHA HEIOJHOTH TeorpafuIecKu MPeNCTaBIeHHHX COUeTaHWH
daxTopoB mouBooGpasoBanus. Hambosnee sderTwBHEIM IpencTaBiIfa-
eTcs pacIIMpeHdme paiioHa MCCIeNOBAHHN, TAK KAaK 9TO BCeTAa yBelH-
YHBaeT BEPOATHOCTh HANTH HeoGXoiwMble coderaHus (PaKTOpPOB. ITO
pacmupenme 0CoGeHHO HepPCIeKTHBHO B PafioHAX, CJIOKHHX IO JHTO-
Jioro-reoMopdoiiormiecKoit o6eranoBKe. IIpu momcKax me ciemyeT 00-
XOIUTHh BHAMAHUEM PeIKHe M 9K30THYECKWEe IOYBH W IO3WIWM, JHIIb
GH OHHE MO pasmepaM OBUIM [OCTATOYHH JJA OpraHm3anuu Habiroma-
TeJBHOH IIOMANKM. ITO jKe OTHOCHTCH W K IQYBaM, M3MEHEHHHIM
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JIeATeJBbHOCTRI0 YeJloBeKa. 3a HCKJIIOYEeHHeM SBHEIX apredakToB
(nampumep, IOYBHI, IIepepbLIThie B3eMJIEPORHHME MeXaHH3MaM#), OHHI
MOT'YT BOMTH B cXeMy OMIBITa, IPU YCIOBUHU, YTO HE IIPUBHECYT B OIEIT
Kako#-mmbo HOBHII QaKTOp, HE UPENyCMOTPEHHBIH CXEeMOH.

B cBasu ¢ mocienuum ciegyer 3aG0TUTBCA O TOM, YTOOBI PEFKHUMBI
MoYBo0OPa30BATENBHEIX IIPOLECCOB BLIGPAHHKX OGBEKTOB OBLIN KO-
cTaTOYHO OJMBKHU K CTAlHOHAPIIHIM, T. €. 4T00hl BO3MOKHEIE IIPOIECCH
CTAaHOBJEHHA M DBOJIOLNU I0YB MOJ BJIMAHNEM XO3ANCTBEHHOH ped-
TeJBHOCTH OBIIIM Obl TpeHeGpeskiMo MalkiMi WJIH MefJieHanME. B mpo-
THBHOM clIy9ae MBl LPaKTHYECKH BKII0YaeM (PAaKTop, HEe YYTEHHHIH
cxemoit, — Bpems 1.

B Gosee TPpYMHBIX CIy4YasX MOKHO LIOWTH Ha yMEHBIIEHUME «PA3HO-
ca» ypoBHeH IO HEKOTOPHLIM M3 M3YYaeMbiX (aKTOpOB. ITO MOIIKHO
o6jierduth TOUCKH HYRHMX coyeTanmii. OmHaKO yMeHBIIEHUEe «pas-
1Hoca» Heo0XO0MUMO KOMIEHCHPOBATH COOTBETCTBYIOIUM IOBHIIIEHUEM
TOYHOCTH ONpejeenus u3ydaeMbix BejuunmH. Onucaumubie Mephl He
MOTYT BHIBBATH UPUHIUIMAIBIGX BO3PasKenuii.

NmeroTcs u meHee KOPPEKTHHIE IPHEMbI, IPUMeHEHHE KOTOPHIX
B KpallHMX cJIy4asx, II0 HAlleMy MHEHWI0, BCe jKe nouyctumo. Bo-mep-
BEIX, B OT/[@IBHBIX BaPHAaHTaX MOJKIIO JIOIYCTUTH HEKOTOPOE CMemeHue
ypoBHeil GaKTOPOB MO CPABHEHHIO C BHIOPAHHBIMU CTAHJAPTHHIME UX
snagenuamu. Hanpumep, ecau i IpuToKa Biaru BHOpaH CTaHgapT-
st yposeus 500 ma B TOJ, KOTOPHIL B OJHOM M3 BapUAHTOB HE yHa-
eTcss 00eclegnTh (B COUCTAHUH C APYTMMH (PAKTOPaMu), MOKHO HOHTH
Ha To, 4To0BI B DTOM BapHaHTe ypPOBEHH ObLI HECKOJIBKO WM3MeHeH,
uMesi B BUAY, 4TO cMmelllenue (u3MeHenue) OyqeT BIOCIEICTBUM YITEHO
pacgetHrM criocobom 2. Boslee yBepenno MOMKHO MUPHTBCH C TaKUM
CMeIeHMeM B TOM cJyuae, ecld JuWHeilHasg 3aBUCUMOCTDH IOKasaTeleld
oT maHHOTO (paKTOpa Xopoulo oGOCHOBaHA.

Kowneuno, gonycTUMOCTS TOTO MITM MHOIO CMeUleHNA, KaK U peallu-
3anus IJIaHa B IIEJIOM, J0JyKHA GLITh COTTacoBaHA IIOYBOBEIOM CO CIIe-
IMAJILCTOM-CTATUCTHKOM, TIPHYEM Bapainee HeoOXOZUMO YSCHUTH IYTH
pacdeTHOU KOPPEKTUPOBKHU Kazkoro Bapuanta. Hak ysKe ynoMuHaJoCh,
HeKoTopas «pa3balaHCUPOBKa» 1o ypoBHAM (PaKTOPOB B IPUPOTHBIX
OKCIIePUMEHTAaX UpeJCTaBIAeTCH Hem30eKHoH W HOTOMY KOPPEKTH-
pPOBKA  JaHHKX MOGKHA ObiTh  HPEIycMOTpPEeHAa  IpOTrpaMMOi
HNCCeJOBaHMTM.

BropsiMm myTem sBiasercs HCKYcCTBEHHOE MOJEJIMPOBAHUE B IIPU-
pone neobxogumoro couetanus paxropos. IlpakTudecku 910 BHIIONIHE-

1 OpHako MOTyT GWTH Caydau, Korja CTaiiiOHaPHLIM METOAOM H3ydaeTcsa UMeHHO
MPOTPecCUBHOC M3MEHEHNE TCX MJIM WHBIX PEKIIMOB 110YB (a CllefoBaTeJbHO, U UX
cBoiicTB). Takumu, HaMpnuMep, OYIYT HCCaENOBAHUS ITPOLECCOB PACCOJICHHUS II0UB,
MU TIOTepM UMU TyMyca IOJl BAUSIHHEM BHOBb CO3MaHHOTO ODOLIEHMs, MJIM M3-
MEHEHHEe BOJHOTO PEKHMA U YMCHBIIEHNE MOUTHOCTH TOPPSHON TOIIIN MO, BIMUA-
HHEeM OCYIIeHVsI, W yMeHbIIeHNe COMeP/KaHNsA ryMyca B IeJIMHHOI IOYBe 10cie
ee pacnmamKku n T f.— Ilpuwn. ped.

TaKiie MeTOp KOPPEKTHPOBKH B MIIOTOPAKTODHHIX ONBITAX HPUMEHAIOTCA, Ha-
npumep, B. H. [leperyuposnm (1972).
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MO B OTHOIIEHWE BHEITHHX (AKTOPOB (HAHPHUMeD, MONOJHUTENbHOE YB-
JajKHeHne WM BHEeCeHMe TeX WM WHHEX BemecTs). U3 BHYTpeHHHX
$aKTOPOB, MO-BHIUMOMY, IIOAJAETCS PEryJIMPOBAHHI0 YPOBEHH TPYH-
TOBBIX BOJ — IIyTeM YCTpPoiicTBa MCKYCCTBEHHOTO APeHAa)Ka WIU, HAO-
0opor, co3maHusd MOAIOPA [JS yMEHbUIEHHS T'PYHTOBOTO CTOKA.

Hepocratkom sT0ro nytm moMuMo TeXHUYECKUX TPYMHOCTEH ero
peajiusaluu, HECOMHEHHO, SIBISAETCA TO, YTO MBI BBIBOJUM IIO4BY W3
(KBA3UCTANMOHAPHOTO» peKUMa II09B00OpPa3oBaHUs u coolmaeM ei
0oJiee UM MeHee 3HAYUTEJBHBIN UMITYJIBC K 9BOJIONNU B HOBBIX UCKYC-
CTBEHHBIX YCJIOBHAX, a TeM CaMbiM HOJKJIIOYAaeM M HE IIPeqyCMOTPeH-
HBIA cxeMo#l paxtop Bpemenu. I[03ToMy B COOTBETCTBUU C TAKTHUKOM
MHOTOPAaKTOPIOTO 3KCIEepUMEHTa K MOJeJUPOBAHUIO MOM{HO mpube-
raTh B TeX ClyuasXx, KOrjia eCTh OCHOBAaHME CIMTATEH TAKYIO HABEICHHYIO
HeCTaOUOHAPHOCTh PEeKMMa MaJIOCYIIEeCTBEeHHOH miu (B ciaydae opra-
HUBAIMU MHOTOJETHUX WUCCIENOBaHUII) HENPOTOKUTEIBHOM.

ITpu sTOM, KOHEYHO, IPENUOYTUTE]bHEee IPOBOAUTE JUIIL HEKOTO-
poe «uopnpaBieHuey peKUMa 0 3amanHoro yposusa. Hampumep, ecium
IpU MB3YYEHUH BOJHOTO PEKUMa IIPeNCTaBJsIeTcs HeoOXOIUMBIM CMO-
NeJIMPOBATh PEKUM, XapaKTEePU3yeMblii 60Jiee BHICOKUM YPOBHEM I'DYH-
TOBHIX BOJ, HEKEJ M HAXOJUMHI B IpUpoOje, TO JJA DTOH Iedu Jyduie
nogo6parh y4acTOK, Ha KOTOPOM IPYHTOBHIE BOIK CTOAT Bhillle Tpebye-
MOT0 BCEro Ha MOJIMeTpa, a He Ha 2 Wiu 3 M.

IIPOBJIEMBI KJIACCUOUKALNNN N PEINPE3EHTATUBHOCTHI
IIPY N3YYEHUN NMOYBEHHBIX MUKPOIIPOIECCOB

Ilpu oumenkxe MeTopudecKuX IyTeil M3ydeHUs IOYBEHHHIX MUKPOIPO-
1[ecCOB BeChbMa BAJKHON IIPEJCTABISAETCA IEPCIEKTUBA DEHIEHUA JBYX
B3aUMOCBA3AHHBIX NPo0JeM — KIACCHOUKAIME IIOYB IO PERUMaM U
pernpeseHTaTHBHOCTH HKCCIe[OBAHUM.

B mpoGieme penpeseHTaTHBHOCTH (IPEICTaBUTENBHOCTH) PE3YJIb-
TATOB UCCJELOBAHUA CYIECTBYIOT [Ba OCHOBHHIX ACIIEKTa, CYyTh KOTO-
PHIX MOYKHO TIepenaTh CAeyoIuMu BompocaMu: 1) HACKOJIBKO THINY-
Ha KOHKDeTHas M3ydaeMmas I0UBa IJs paccMaTpuBaeMoil cucremaruye-
CKOji IPYNIIE IIOYB U 2) HACKOJHKO TUIWYHA II0YBA U HACKOIBKO BEPHO
OHA 0XapaKTepu30BaHA IO OTHOUIEHWIO K APYIUM I09BaM U3YyIaeMOTO
9JIEMEHTAaPHOTO apealia.

TMogxosl K PpEWIEHMWIO 3TUX BOIOPOCOB COBEPUIIEHHO PA3JIMYHEL.
B panbueiimeMm, TOBOpPA O NPENCTABUTEILHOCTH, MH GyjeM HMeTh
B BHAY JIMIIb TEPBHIl U3 HAa3BaHHHX BOIPOCOB, OCTABUB JJIA BTOPOTO
TEPMUH «TOYHOCTH OIPo06OBaHUAY (WU «oIINOKA OOPOGOBAHUAY).

OrpannuenHas TaKMMH paMKaMu Npo0ieMa peIpPe3eHTaTHBHOCTU
TeCHO cBA3aHa ¢ m00JeMoil KiIaccuUKaluy Mo4B M0 pesxmmam. Hiac-
cupuramusa Tpesye BCero IpeciefyeT Ielb I'PYOIUPOBKH IOYB IO
peskmmaM. HOpPPEKTHOCTh IPYHNUPOBKH OIPELeNSAETCA B MepPBYIO
ouepens TpeGoBaHMEM, YTOOB TPaHMIE BBIENOB OHOTO TAKCOHOMH-
9eCKOT0 paHTa He IepeceKajuch. JTO YCIOBUE JETKO BHIIOJHIETCH,
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ecld KIlacCUPUKATMA CBOAWTCA K pPA3JEIeHNI0 00HEKTOB, CBOMCTBA
KOTOPBLIX M3BECTHLHI M3HAYAJBHO.

Ho B mamem ciaydae Kiaccu@uraiys cosjaeTcsa TJaBHEIM 00pa3oM
nyTeM HOCTEIEHHOTO HAaKOIUIEHUA TAHHBIX O PEKUMaX CPaBHUTENBHO
Y3KHUX TPYIN II0YB, 9T0 00yCIOBJIEHO reorpa@uuecKoi 6;1u30¢Th0 065-
eKTOB KasK[oro uccienoBanusa. IloaroMmy mpobiiema penpeseHTaTHBHO-
CTH 3[1eCh B NePBYIO 0Uepefb CBA3aHA C TOYHOCTHIO OLPENeJIeHUS WIH
Ha3HAUEHWA TPAHUI[ KayKION SKCIePUMEHTAIbHO H3YYEHHOU T'PYILIbL
a ABJIAETCH JaJIeKO He TPUBHAJIBHOM.

K xapaxkrepmcTure npeAcTaBUTENBHOCTH WCCIENOBAHUE MOYKHO
nogoiitu AByms nytamu. OGBYHO PEICTaBUTEIHHOCTD 00eCIeInBaeTCs
dopmupoBanueM BHOOPKH U3yYaeMbiX OOBEKTOB B COOTBETCTBUHU CO
CBOMCTBAMH paccMaTpPUBAaeMO# IpyNIbl (reHepajbHONl COBOKYOHOCTH).
IIpu srom mpepmmosaraetcsi, 9YTo TPAHUIK TPYIIH U3BeCTHH. Mosker
OBITH PUMEHEH W MHON HOAXOJ] — OlpefejieHUe TPaHUI, M3yIaeMOoiu
CPYIIBE Ha OCHOBE PE3YJIBTATOB UPOBEIEHHOTO MCCJIEN0BAHUSA TPYILIIbI
00BEKTOB.

Paccmorpum, kar peutaercsa ipobiieMa penpe3eHTaTHBHOCTH IPH
IABYX OCHOBHHIX CTPATETHUAX UCCIETOBAHUSA IOYBEHHBIX MUKPOIIPOIEC-
COB: IIpH U3y4eHUHU 00eCIeYeHHOCTH (YaCTOTH BCTPEIAEMOCTH) SBJe-
Hufi ¥ MaTeMaTHIeCKOM MOJeJUPOBAHUU MEXAHH3MOB SBICHHUI.

IIpan onpepmenennu 9YacTOTH BCTpPeYaeMOCTH HpobieMa pelpe3eH-
TATUBHOCTUA MOJKeT OHITH pellleHa JUIIL NePBHM CII0CO00M U3 YKA3aH-
HBIX BHLIIE: PEKUM TUIUBUPYETCA 0 HEKOTOPOMY, OORIHO OTpaHAYEH-
HOMY YHCJIy IIOKasaTelleil (Hallpumep, BOTHBIN PEKEM — 0 OaJaHCy
HUCXOJALIMX U BOCXOMAIIUX IHOTOKOB, II0 BJIAKHOCTU HOYBH, TIyOuHe
CJ10f1 aKTUBHOTO BJIAroo00poTa 4 T. 1.) U M0 UX 00eCIeYeHHOCTH B MHO-
rojieTHeM acCHeKTe. 3aMeTHM, UTO IIPH TAKOTO POJAA TUIHM3AIWK HEH3-
6e/KHO IPUXOJUTCA MpeHedperaTh 3HAYNTEIbHEM 00beMOM MO YyIaeMOn
uHGoPMAIME O XOJe JIeMEeHTAPHHX MUKPOIPOIECCOB U X COYeTaHHH
BTOHOBOM M MHOTOJIETHEM aCIeKTaX.

Ilonyuennsie Takum o6pazom 060OIeHHbIE XaPAKTEPUCTHKH OT-
JIeJIbHBIX TMYHKTOB HAOJIO[eHUI CIMTAOTCH THIMIHHIMU JJIA PaccMaT-
puBaemoii rpyunst nous. Ilocaenusasn, Kak H3BeCTHO, oIpefiessAeTCA 10
YCTORYUBHM CBOHWCTBaM, Ju0O0 IO COBOKYIHOCTH (PAKTOPOB I0YB0OOGpa-
30BaHusA, Jubo, HaKoHeI, IO TeM u ApyruM BMmecte. Bo Bcex cilyvasax
UCHOJIB3YeTCA OrpPaHMYeHHHH HAGOp JMATHOCTHIECKHX IIOKa3aTe-
Jeii.

Cieyer mOMHUTH, 9TO Cpefd YCTOWYMBEIX CBOWCTB IOYB MMEIOTCA
He TOJBKO aKTyallbHble, T. €. CBS3aHHKE ¢ COBPEMEHHLM I0YB006paso-
BaHUeM, HO TaK)Ke OCTaTOYHE, peluKroBhe. COBOKYIHOCTH (aKTO-
poB mouBooGpa3oBaHUs B TOM BHJE, B KAKOM OHA HCIOJB3YeTCA B 00-
meil KiIaccuuKaluu I0YB, COLEP/KUT NHITH BechbMa 0000MEHHEE T10-
Kasatenu. Hopode roBops, B TPafiMOMOHHEIX XapaKTepHUCTHKAX IOY-
BEHHHX TPYIN I0 YCTONYMBHIM CBOMCTBAM M aKTOpaM mo4BooOpasoBa-
HUs B 3HAYUTENBHOU Mepe yTpadeHa mHpopMamma o gakTopax, Ompe-
ReJAIAX XOf 3JeMeHTaAPHHX MUKPOIpPOIECCOB, T. €. O «COBPeMeH-
HOM JIMIe» W COBPEMEHHOM }KU3HM MOYBH, M MOKET COJleP/KaThCA H30HI~
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ToyHAasA nHPOPMAIEA, He HMEIMAA NMPAMOTO OTHOIIEHNA K COBPEMEH-
HBIM MUKpoIpoleccaM (peJHKTOBHE CBOMCTBA 110YB).

He ynuBurtensno 1osTomMy, 4T0 COOTHOLIEHME CXEMATUUECKUX TPYIL
MUKPOIPOIECCOB ¢ HHPOPMAMUOHHO 00eTHEHHON MJA HUX IOYBEHHOIL
IPYNNUPOBKOM 00HAPYKUBAET JOBOIHHO HU3KYI0 TECHOTY CBS3H 06oux
wid, APYTUMHU CJIOBAMHU, HUBKYI0 PEKHUMHYI CIeIuUIHOCTH MOUB.
ITocaenuee oT4eTINBO YyBCTBYIOT MHOTHE HCCIEIOBATENN, XOTH OOHI-
HO He YIOMUHAIOT 00 5TOM B myOJIuKamuaX.

HNmenno 310 00CTOATENBCTBO ABIAETCS NPAYMHOW HA IEPBHE
B3IVISA] MaPaJIOKCAIbHON CHTYalun: NPH aHAJINM3e IMePBAYHOTO MaTepH-
alla IO peyKEMaM 3a4acTyi0 TPYAHO HAMTH ABAa IMOXO0KAX NYyHKTA Ha-
omonennit. Ilpm 0Gobmennn MaTepuaja IMyTeM OTHECEHHA K TPauIm-
OHHHEIM IIOfpPa3lelieHASAM I0YB PEKHMH PA3JTUIHEIX T'PYINI JOBOJBHO
BHICOKOTO TAKCOHOMUYECKOTO0 yPOBHA OOHAPYKUBAKT CXONCTBO, T. €.
(PeIKMMHBIE IOPTpPET» IOYB WOJYYAETCA MAaJOBHPA3UTENbHEM I.
B cBasm ¢ aTuM 060cHOBaHIE M IIPOBEPKA «PEKUMHBIX IPAHUI) IOYBEH-
HHX I'Pynn o0HYHO He 00Cy;KEaIoTCsA, 9T0, KOHEYHO, HeJIb3d IPU3HATH
HODPMAJIbHEIM.

CoBepieHHO TO-HHOMY PenIalTCA BOIPOCH KiIacCHQUKAIAM M pe-
NPe3eHTATABHOCTA IIPH MAaTEMATHY€CKOM MOMEIWPOBAHNU MUKPOIPO-
ueccos. l3yuenme peKuMMOB B MHOTOQAKTOPHHX HAOIONEHUAX,
ONMPAIIUXCA HA SCKUBHHE MaTeMaTHYeCKUe MOMeNH, II03BOJIAET
MOJOUTH K KIacCHQUKANUA KaKIOr0 OTIeNbHOTO II0YBEHHOTO MHKDO-
Ipolecca W KOMILIEKCHOTO «PEKEMHOTO IOPTPETa» IMOYBH IO coOCT-
BEHHHIM XaPaKTePHCTUKAM MHKPOIPOIECCOB, T. e. IO IlapaMerpam
MaTeMaTHYECKHAX MOJejiel, ONMCHBAIONMIAX MAKDOIPOIECCHL.

CxeMaTH9eCKHm 9TO MOKHO MpPENCTaBAUTH CiegylomuM o0pasoM.
Nsyuaemsie B cxeme gaxTopsl 06pasyioT MHOTOMEPHOE (II0 duciHy gak-
TopoB) MHOrooGpasme (umpocrpamerBo) 2. Hammo#r Touke storo mpo-
CTPAHCTBA COOTBETCTBYET OIpeJeIeHHOe COYeTaHWe yPOBHell maydae-
MuX ¢arTopoB. Feim 3ToMy COYeTaHUIO OTBeIaeT peajibHAsA I0YBA, TO
TMOJIyYeHHAsA MaTeMATU4eCKas MO[edb II03BOJIAET IPeICKa3aTh CBOACT-
BeHHHE el 3Ha4eHHMA MapaMeTPOB HAHHOI'O DPeKUMA.

1 Majasi BHIPA3UTENBHOCTH (PEMKUMHOTO IIOPTPETa» MOYBH OGHYHO HMeeT CBOei
OPUYMHOA TOT PaKT, YTO (IOPTPETY MUIIETCA IO OAHOMY-ABYM DeKIMaM, B TO
BpeMA KaK OH [O/KEH u300paskaThCs KOMIUIEKCOM HCCKOJBKHMX (HIH [Jamke
MHOTHX) peKUMOB. B umcile IociefHUX CYIIECTBEHHYIO POJb AOJKHBI UTPaTh
peUMBL OMOJOTHIeCKHe (B IMMPOKOM CMEICIIe BTOTO CJ0Ba).— [lpum. ped.

2 TepMUH «IIPOCTPAHCTBOY IIPIMEHSETCA 37eCh B MaTeMaTHIeCKOM cMeIcie. IIpo-
CTPAHCTBO E)amopon — 9T0 MHOroo6pasue, YUCJI0 U3MEPEHNT KOTOPOTO COOTBET-
CTBYeT YMCIY He3aBUCHMEIX (akTopoB. Eciu dakropos He Goiiee Tpex, TO ¢ KasK-
ABIM U3 HUX MOMKHO COIIOCTABHTH IIPOCTPAHCTBEHHYI0O KOOPAWHATY, M TOrga MO-
Heabio aKTOPHOTO MPOCTPAHCTBA OyneT TpexMepHOe 3BKJIUOBO IIPOCTPAHCTBO.
IIpu Gosapmem umcie paKkropoB (GaKTOpPHOE IPOCTPAHCTBO HATIARHO HEHpes-
crapuMo. IlomoyxeHme TOUYKM B (JaKTOPHOM HMPOCTPAHCTBE ONfefeliseTCSI COBO-
KYNHOCTBIO 3HAUCHU OTHEABHEX (AKTOPOB, KajKAHIil U3 KOTODPHX, TaKUM o6pa-
30M, HOJDKEH MMETh YMCIOBOe BEpaskeHne. Torpa mo6as mousa, XapakTepusye-
MasA COBOKYIHOCTBIO PaKTOPOB, MOET PacCMaTpUBAThCA KaK ToUKa aKTOpHOTO
ApOCTPaHCTBA,
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Hanpumep, eciim npolecc NeCyKIMu BIarud K3 JAHHOTO TOPH3OHTA
MOYBHL B IAHHHI €e301 OIMUCHBAETCA HEKOTOPHIM yPaBHEHHMEM, TO BHJ,
9TOTO YPABHEHWA, W B YACTHOCTH 3MIaYEHHS ero HapaMeTpoB, MOJKEH
ObITh HEU3MEHHBIM JJISI M3YYEeHHOH 06JacTH M3MEHYMBOCTH (AKTOPOB.
ITo mepe HakomIeHHmS JKCIEePUMEHTATHHOTO Marepmajia II0 MHOTO-
$aKTOPHHIM HCCIEOBAHMAM BCe IIPOCTPAHCTBO (PAKTOPOB, OTBEYAIO-
nee PeAJHHBIM IO0YBaM, IOJKHO OLITh OXBadeHO HAGHIOJEHWUAMH.
Torpa sagada KiIaccmpukanuu CBeleTcA K pasbuenuio GakTopHOTrO
MPOCTPAHCTBA Ha PAN objlacTeil, B KOTOPHX KaJK[BH IapaMerp Mo-
JKET ONUCHBATHCSA ONHON M TOH jKe MaTeMaTU4eCKOH MOJeJbio.

YcraHoBienue PerpeseHTaTHBHOCTH TOW MJIM WHOM MOJEIN B 9TOM
clIy4ae MOKET PacCMaTPMBAaTBHCS KaK oOlpefejeHme TpaHulm o6aacTh
MHOTOMEPHOTO HIPOCTPAHCTBA (PAKTOPOB, B KOTOPHIX OHA «IeHCTByeT»,
T. €. 0CTaeTCHd CIPaBEIJIMBOIL.

IIpun Tarkom mopxome K KIaccudpuranuu npobieMa pelpe3eHTATUB-
HOCTH NIpWoOpeTaeT KOHKPETHOE COjlePsKaHMe U MOKeT CTAaBHTHCA H
pemathcsa. Hanpumep, eciim B pesysibTate PeKUMHOTO MCCIeOBa-
HUA, 0XBATUBOIETO OIpeeeHHYI0 00JacTh PaKTOPHOTO HPOCTPAHCTBA
(nampuMep, TpaHYJIOMETPUYCCKUN AMANAa30H CYTJIMHKOB), OKAa3aJioCh,
YTO 3HAYEHHUSA IIapPaMeTPOB HE OTIMYAIOTCH OT TAKOBHIX MJIA HPyroi
o6acTu GaKTOPHOTO HPOCTPAHCTBA, CKAYKEM [JIA TAKEIHX CYyTJIMHKOB
# TJIMH, TO UMeeTcsA OcCHoBauue o0bequHHUTH 00e obsacru. Eciu, Ha-
IpOTUB, HUCCIemnoBazach 00JacTh, B IEKOTOPOil CTeleHH IepeKpHBa-
0Iasg paHee W3YUEHHYI0 9acTh (HAKTOPHOTO MPOCTPAHCTBA, IIPUYEM
00HAPYIKEHO CYI[eCTBEHHOE HecoBIajelne 3HAYeHUN HEKOTOPOTO Ia-
pamMeTpa, TO HMEIOTCA OCHOBAHUA TOBOPUTH O IOABICGHHM CAMOGHITHOM
TPYIOB PEKAMOB U TPAHULY MEMAY HUMU W CTAPOM TPYUINONl HCKATh
B 00JlacTH HepeKpHITHUS MX apealioB B «PAKTOPHOM IIPOCTPAHCTBEN.

B ToMm ke ayxe MO/KHBI pemaThCA BOIPOCH MHTEPIOIALNUU pe-
#KuMoB 1o ¢parropaM. Taxko#l mMoAX0J] OTKPHBAET BO3MOKHOCTH d(pger-
TUBHOTO W3Y9EeHUA B3aMMOOTHOIIEHUN MUKPOIPOIECCOB M YCTOMIUBHIX
CBOWCTB ITOYB IIyTEM HX COIOCTaBIICHHSA.

Howneuno, BCe CKasaHHOe BHIIE JIUIIH HaMedaeT IEPCHEKTHBY pe-
menuss IpobieMsl Kiaccupuranuu u penpesdenratuBuocta. Ha pe-
aJIbHOM ITyTH HeM30e:KHbl MHOTHe TpyaHocTH. TeMm He MeHee O04epUeH-
HBHIIl MyTH NIPEACTABIAETCS MeTON0JOTHYeCK Hauboliee MEPCUIEKTHB-
HEIM.

B wuacrosimee Bpemss MB He MMeeM OIBITa IPOBEEHHMA CTALMO-
HapHbIX UCCIEeNOBAHUN KaK MHOTO(DAKTOPHHX DKCIEPHMEHTOB, OJ[HAKO
e MOJJIeKUT COMHEHMIO, YTO M3y4UeHHe COBPEMEeHHHIX IH0YB00Opa3oBa-
TeJbHBIX IPONECcCOB B OJimKaiillee BpeMs BCTaHET HAa 3TOT IYTh,
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BBIBOP YYACTKOB

JJIA CTAITMOHAPHLIX MCCJIE{OBAHUN,
nX NMEPBUYHOE N3YYEHNE

N OPTAHN3AIMA HABJIOAEHUIT HA HUX

@. U. Kosnosckuti u A. A. Pode

BBOJHBIE 3AMEYAHUN A

Hacroamasa crates orHocutcd ® mambGosee o6IEeMy; HAYIHO-OPTAHM-
33a0MOHHOMY BOIPOCY — OPTAHU3ANAM KOMILIEKCHEIX MHOTOJIETHUX
CTAIHOHAPHHIX HCCIENOBAHUI IOYBEHHHIX MHKPOIPOIECCOB (TepMUH
A. A. Pope, 1971) kax ¢ reHeTWIeCKWMH, TAaK U C PABIMIHBIMU I PH-
KJIafHeIMu Hesisamu. [louBa mpu 9ToM paccMaTpuBaeTcs KaK KOMIIOHEHT
OmoreonenHo3a — eCTeCTBEHHOI0 WM aHTPOIOTEeHHOTo (T. e. arpobmo-
reoleHo3a).

Hagany cranumonapHbIX HCCIeJOBAaHUI NpPEIIECTBYET OpPTaHMBA-
LHOHHEI NepHoJ, B TedeHre KOTOPOTO JMOJKHBL OBITH BHIIIOJHEHE CJe-
nyiomue paborel: 1) mamedensi, a 3aTeM BHOpPaHL YYACTKH JJIA OPTaHU-
3aI[A¥W CTAOHOHAPHHIX HabJONeHuil; 2) HpoW3Bel€HO MX INEPBOHAYAID-
HOEe WCCJEe0OBaHMe; J) COCTABJIEH KOHKPETHHIH IJIaH IPOU3BOLCTBA HA-
GarofleHU# Ha BHIOPAHHBIX YYACTKAX C YIETOM HUX OCOOEHHOCTEI.
[Ipegnonaraercs, 9To obmaA mporpamma HabJoaeHWii GrlIa paspabo-
TaHA paHee.

Ilpucrynas K H3T0MKEHUI0 PEKOMEHJANUA IO YIOMAHYTHM BHIIE
BOIIPOCAM, CJIeyer MpPE;KIe BCero KPaTKO OCTAHOBUTHCA HA BAKHOA
MeTOqUIeCKo# mpobiemMe CTaIMOHAPHBIX HCCIeoBaHUi (0 KOTOpoH
HepeIKo 3a6KBAIOT) — MpoGiieMe IPeoroJeHNA HCKAKeHN, BHOCUMEIX
B pe3yJabTaThl HAGJONEHHNA M B BHBOIH HPOCTPAHCTBEHHHKIM BapbHPO-
BaHHEM U3y9aeMHX CBOWCTB TPOIECCOB.

OO0men3BecTHO, 9T0 MPOCTPAHCTBEHHOE BaPHUPOBAHIE U3MEPIEMEIX
BEJINYMH ABJIAETCA OCHOBHBRIM MCTOYHHKOM OLIMOOK IPM CTAaI[MOHAD-
HBIX HCCJHeNoBaHUAX. B cBA3M ¢ 3TuM N00Be W3MEPEHUS AUHAMUYIE-
CKHUX IOKasaTeleil MOJKHb HNPOBOAUTHCA ¢ GoJpluedl mim MeHbIIeH
MOBTOPHOCThI0 M 00A3ATENBHLIM CTATHCTHICCKUM 0OOCHOBAHHMEM pe-
3yJILTATOB.

IIpu sTOM B NpaKTUKe CIAOKMICH HOAXOJ], 3aKNHOYAIOMMUIACA B TOM,
910 JI060€e eIUHNYHOE M3MEpeHUe NUHAMHIeCKOTro CBOMCTBA paccMar-
puBaeTcA KaK 3HAYEHUE HEKOTOPOil efWHCTBeHHOM ciaydaiiHO! Beawdn-
uH (cM. ctathio E. A. [Imurpmesa B HactoameM c6opruke). Taroi moa-
xop mauGoJsiee MPOCT, HO OH He BCErJa HPUBOJAT K IKEIAEMEIM PE3YJIb-
TaTaM. JIMIOb B TeX CIy9asgx, KOTIAa BAPhUPOBAHUE M3MEPEHHOTO IOKa-
3aTeJIA HE CAMITKOM BEJIHMKO (K0d()(QUIMEHT Bapuamum, T. €. BEIHIMHA
V = o/M-100, rme © — cpemHeKBagpaTHIHOe OTKIoHeHme, M —
cpensee apmpmermieckoe, wHe Brme 25—30%, a pacmpepexe-
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fime ero GJH3KO K HOPMAJLHOMY WJIHM MoyKeT OHITH HPUBEIEHO K HOD-
MaJIBHOMY, HaIpUMep, HOCPEACTBOM JorapudMUpPOBAHEA), ONIACAHHAL
BHIIE TAKTUKA dPPeKTuBHA, XOTH M He BCErJa ONTUMAJbHA ¢ TOUKU
3peHus ob6bema paborsl. B Tex ke ciaydasx, Korjga KodpdummeHT Ba-
puanmm @3MepseMoro mokasartesia npessimaer 30%, a pacupemesenne
6oslee MAU MeHee CUJIBHO OTIMYAETCH OT HOPMAJBHOTO (9TH SIBIEHUA
00bIIHO B3aWMOCBA3aHH), TaKasd TaKTHKa CTAHOBUTCH MajodPdeKTHB-
HOH.

[ monydeHws: Hae)KHHBIX CPEHAX BeJIWYNH OGEHITHHIMA MeETOHA-
Mu Tpebyercs HemoMepHoe (X0 MECATKOB U Hajke COTEH OIpeleseHuil)
YBeJIMYeHrEe OBTOPHOCTH, KOTOPOE TPYAHO 00eCIedYnTh, TaK KaK yBe-
JuyuBaerca TpebyeMass IIOIMAaAb HaGJIOaTeIbHOTO Y9aCTKA M PE3KO
Bo3pacraeT o6bem pabor.

K cosxanenmo, cuibHoe NpOCTPAHCTBEHHOE BAPhUPOBAHNAE THHAMA-
JeCKWX IOKasaTelell He ABIAACTCA UCKIOUeHHEM. JIMIIb A1 HEMHOTHX
PESKUMOB (HATIpUMep, IJIA PEKEMa BIaJKHOCTH B HEKOTOPHIX IOYBAX
WM TOPU3OHTAX) BaphbUpOBaHMe OTHOCHTENBHO HeBedwKo. B atux yc-
JOBUAX CHHKEHWE OuMGoK, Bbi3bIBA€MBIX HPOCTPAHCTBEHHBIM Bapbhu-
pOBaHMEM M3MepSAeMbiX MOKa3aTelell, 3a9acTyl0 CTAHOBHUTCA OCHOB-
HEIM YCJOBHEM, OLIpeIeIAINUM HePCIeKTUBHOCTh IPOBEEHNA CTAH-
OHADHHIX HCCJIEOBAHUM.

OCHOBHEIM, WM KJIIYEBHIM 3BEHOM B MeTO/UKe CTAlHOHAPHEIX
HabmomeHnii CTaHOBUTCSA MeTOoAWKA onpoGoBanma HabIIOfaTeNIBHOM
OIOMANKA B Xofe >Tux Habmogennii. Paspaborka u ocobernno ampoba-
OuA TAKOH MeTONUKM (TOYHee, TAKMX METOJAUK IS KOHKDETHHIX pe-
KEMOB) — fejio Oynymero. OmHako ye cefidac MOMKHO BHICKa3aTh
o0mue NPWHIUOE, Ha KOTOPHIX OHHU [OJIKHBEI 0a3HPOBATHCH.

O6cy:KneAne TPHHUMIOOB mpecieqyer M cyrybo ITpakTHIECKYIO
mesb — OCBEOMHUTH M OPHEHTHPOBATH HCCIefoBaTeNsI B HEOOXOXMMO-
CTH TPOBEJEeHUA PEKOMEH[YEMHX TOBOJBHO I'DOMO3IKHEX HCCIELOBA-
dmii. Cranpmonapubie Ha0MOIEHNA BCerna SABJIAKTCA MHOTOJETHAMU 1
BecbMa TpymoemkuMu. 1loaToMy ecTh BCe OCHOBAaHWS DPEKOMEHIOBATH
TaKue MeTONMYeCKHe MOIXOMAbl, KOTOpPHE MO3BOJAAT YIYYLUIATH KadecT-
BO IOJIy4aeMOT0 MaTepmasa KO BpeMeHH OKOHYAHUSA HaOMONeHNH, T. €.
B IOPAAKE AMOCTEPUOPHHIX (T. €. HOCIeAYIOMUX) YTOIHEHUH.

OcCHOBHO¥ HIyTh TAKOTO YTOYHEHUA -—— HIPUMEHEHHE T'PYHNIMPOBKHA
NAHHEIX METOJa CTATHCTMYECKOTO BEPABHWBAHHUA, T. €. MCKII0Ye-
HUA PacIeTHHIM CcI0c000M Oojiee MIW MeHee 3HAYUTENBHOU YacTH pas-
fpoca HAHHEIX, BH3BAHHOTO NPOCTPAHCTBEeHHO# mecrporoii. Takoe
BHPDABHUBAHUE MOKET GHITH HOCTUTHYTO IOCPEHCTBOM MCIOJB30BAHHUA
TaK Ha3HBAEMbIX MHAMKAIMOHHKIX CBA3EH, T. €. 60Jee MM MeHee TECHEIX
KODPPEJIATUBHHX CBSA3EH MEKAY U3MEPAEMHIMU AWHAMHUYECKAMH IOKa-
3aTeNIAME M KAKMMH-IUG0 HX (PaKTOpaMH, JOCTYIHHIMU OIPeXeeHUIO
¢ TOYHOCTHIO, IO3BOJAKMER MCOONL30BATh UX B KadecTBe MHAMKATO-
poB. Ycumex mogo6HOro HOLXOKA OIpeReisercsi ydeToM BO3MOKHO
6oubmero 4mcia 00BEKTHBHO CYI[ECTBYWIUX 3aKOHOMEpHoOCTed mpo-
CTPAHCTBEHHOTO BAapbHPOBAHWSA, KaK M3BECTHHX HCCJIELOBATENIO 0
ONEITA, TaK M BCKPHIBAGMHIX B XOf€ CAMNX PEKHMHHX HAOIOXeHHM.
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HenpemenusiM yciosmem dToro SIBIsieTCS o0sg3aTelbHAS TPOCT-
paHCTBeHHAsT NPUBA3KA BCEX TOYEK ONPOOOBAHMA KAK NEePBUIHHIX,
TaK U Pe:KUMHBIX HabJopenmii. Bropoe yclloBre — m3MepeHHE B KaK-
J0il TOYKe He TOJBKO MOKa3aTeldsd M3y4aeMoro pe;KHMa, HO U BCeX Be-
JW9MH, KOTOPHE XapaKTepusyT (aKTOPhl, IPEIIOJOKHUTEIbHO BJIH-
ApIe HA M3y9aeMblil IIponecc, T. €. AKTOPH OKDPY/Kaome#d cpemsl
(perped, MukKpopedbed, pacTUTEIBHOCTH W JpP.), 4 TaK:Ke NOCTYIHHE
MOPPOJNOINIeCKN YCTONYMBbie CBOMCTBA CaMOM IOYBEI W MaTepuH-
CKOM mopoas (rayOwHa M XapaxkTep TOPU3OHTOB U CJIOEB, HAJIHIMe
7 0COO0EHHOCTHM BKJIOYEHHI ¥ HoBooOpasosaumit mw T. 1.). Ilpm srom
I aKTOPOB, MOCTYIHBIX KapTOrpaguuecKoMy BBIPA)KEHUI0 (MUK-
popesibed, pacCTUTENHHOCTE), HAPAAY C TOYEYHHIMU U3MEPEHHUSIMHU I0J-
RIIbI GBITH BHIIOJIIEHBl JETAJIBHbIE CheMKU HAOMI0aTeJbHOTO yIaCTKA.

Brimosnnenne sTmx ycaoBmil, a TaK:ke M3JIaTaeMBIX peKOMEH[aIuit
10 MeTofUKe Oonpo6oBaHUA 06eCIeUUT BO3MOKHOCTH IPABUJIBHON Io-
CTaHOBKH HaOJNIONEHUI ¥ amocTepUOPHHIX YTOUYHEHHWH ¢ HpPUMEHEHHeM
MeTO[J0B WHTePHOJAIMY ¥ HHAWKALHMK B CAMOM INMPOKOM NOHHMAHWHU
9THX TEePMHUHOB 1. .

TakuM o6paszoM, MHTEPHOJALUSA W HUAUKALUA PACCMATPUBAIOTCA
KaK CpejCcTBO MOOWJIM3alUUM W MCIOJb30BaHUA BCEeH COBOKYIHOCTH
HOJIy4eHHOT0 Marepwaja HabarogeHuil, B TOM UYHCIe IS yTOYHEHUA
JAHHBX 32 KayKAB CPOK M B Ka)Kao# TOUKe B OT/EJIBHOCTH.

Jlng BHABIeHHA MHIMKAUMOHHBIX CBA3eH HEOOXoZMM oupejelleH-
HHI 00beM 1OTOJHATEIbHBIX HaOMoneHuit. [losToMy ycroBue wirnm gase
NPUHIKN 3aKI0YaeTCd B MAKCHMMaJbHO BO3MOYKHOM HCIOJB30BAHUU
DaHHBIX CAMUX PEKUMHBIX HaOMONeHUI JJif YCTAHOBIEHNUS W KOPPEK-
TUPOBKU MHAMKAIIMOHHBLIX CBs3eil.

Ilepexoms k Gosiee KOHKPETHHIM PeKOMEHIALIUAM, CJIefyeT caelaTh
HECKOJIbKO 3aMeYaHmii, BHITEKAUIMX M3 BEIIeusaoKeHHOTo. Ontm-
MaJbHAasA MeTONUKA oNpoboBaHuA, ONUpapIleroci HAa MHAUKAIWIO,
He MO;KeT GHITh YHUBEPCAJbHOU M anpumoOpHO HasHadaeMoii. OHa 3aBu-
CHUT IpesKkae BCero OT 3ajay MCCIeTOBaHUS, MPebABIAIMUX OIpene-
Jenuble TpebOBAHWA K TOYHOCTH M J[OCTOBepHOCTH pedyiabraroB. OHa
3aBHCHUT TAK/Ke OT BHIPAYKEHHOCTH IIPOCTPAHCTBEHHOT'0 BaDbUPOBAHAA,
ero ymOpAMOYeHHOCTH, XapaKTepa u BHPAKEHHOCTU WHAMKANTOHHBIX
CBf3ell MeK/Iy m3ydaeMbIM HOKasarejeM U ero (akropaMum.

Muoroo6pasue pabouumx MeTORUMK OmpOOOBAHHA, BEITEKAloUlee n3
CKa3aHHOTO, He MCKJIIAaeT BO3MOKHOCTH ONpeJieIeHHOM IPyNNupOBKHI
aTHX MeTofguK. Takad rpynnmpoBKa ompefendeTcA Ipeije BCero CO-
OTHOUIEHKEM MPOCTPAHCTBEHHOTO M BPEMEHHOTO BapDbUPOBAHHUA HM3yda-
e€MOro IOKa3aTedid U YCTOAYMBOCTHI0O BO BpeMeHN JOKaJIH3aluu
orpeabHbx a3 BapeupoBammda >. Ilo aTMM nmpum3HAKaM u3ydaeMhle
PEe’KUMBL M TIOYBbI MOKHO pasfieJUTh HA TPU OCHOBHBE TDYIIHL.

! Tlog mEpuKanueil ME MOHIMAeM oIlpejciIeHNe 13yYaeMoll BeIMYMHLL 110 [aHHEIM
U3MEpeHHA APYroil BeAWYMHH (MHAMKATOPA), KOpPeaupylolleil ¢ Hei.

2 Tlox ¢pasoit MBI IIOHEMaeM 06JIacTh ¢ onpejeNeHHbBIM YyPOBHEM U3y4aeMmoro mo-
KasaTels, OTIMYAIOU(YIOCA 1i0 JTOMY 1IPH3HAKY OT CONpeAeNbHHX obmacreil
B IipesiesiaXx HaGIIONATeILHOTO YUACTKA.
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1. BpeMenHoe BapsmpoBaHme 3a roji npeobaajfaer Hajy NPOCTpaH-
CTBeHHHIM (HanpuMep, pe;kuM Brakuoctd, OBII B HeKOTOPBIX MOYBAX).
dro — caygail, HauGosee GAATONPUATHHI A W3yIEHHU.

Ecam BpeMeHHoe BaphupOBaHWEe PaBHO WJIHM YCTYIaeT HPOCTPAH-
CTBEHHOMY, TO BO3MOKHEL [IBe ApYTue CHUTYaI[uu:

2. IlpocrpancTBeHHOE BApBUpPOBaHHE JOKAJM30BaHO Goiee wim
MeHee yCTOHYUBO, T. €. 06J1aCTH MAKCUMYMOB, MUHEMYMOB COfle P/KaHUSA
M IpyTHe XapaKTepHHe ero ()askl He MeHAIOT B TeYeHHE Iojja CBOEro
MeCTOIOJIOKEHHA (CONeBOH peKuM M peKuM OOMEHHEIX KaTMOHOB
B 6OJBIIMHCTBE IOYB, PEKAMH IOABIKHLX (JOPM sKele3a, aTIOMUHNA,
docdopa u kamusa, rymyca, pH u nmp.).

3. Jlokanusanua ¢as BapbUpOBaHWSA B NPOCTPAHCTBE M3MEHAETCS
B TeyeHWe Tofia (pe)XuM BIQKHOCTM BO MHOTHX MOYBaX, BepPOSTHO,
pPeKMM HUTPATOB M HEKOTOpbIe Apyrue OmoJormIecKume m OMOXMMUIe-
CKHEe PEeKHUMHI).

HawubGomxee caoskublii ciaygait mpencrasiaser coGo#, HECOMHEHHO,
TpeThs rpynma pexmMoB u ob6bekrToB. Uro Kacaercsi mepBHIX JABYX,
TO cobJI0[eHNe peKOMeHIYeMHX HIm:Ke TpeGoBaHHU rapaHTHPYET IO-
JydeHme NOGPOKAYECTBEHHOTO Marepmajia, T. €. OOBEKTMBHOE OTpa-
/KeHue OCHOBHHIX NMHAMHUYECKHX SABJCHHUI B M3y4aeMOM peKuMe.

BbIBOP CTAIIUOHAPHBIX YYACTKOB

BriGop craimoHAapHEIX Y9aCTKOB, TJie IPenoJiaraeTcsi OpraHM30BaTh
HCCAef0OBAHNA, HAYMHAETCA C PEKOTHOCIHPOBOYHOTO MBYUEHUS Tep-
pUTOpHH, B XOfle KOTODPOTO IpefBapUTEIbHO HAMeJalTCA B HAType
MOAXOANINe yYIaCTKH.

Y4acToK [OJKeH OTBed4aTh onpenieneHHHIM TpeboBaHmAM. CambiM
BQ)KHBIM U3 HHUX SAIBJIAETCH €ro 00HOPOIHOCIb 8 ROUBEHHOM OMHOULEHUU,
JTo 3HAUUT, YTO BHIOMpPAEMHIA yIaCTOK NOMKEH OHTH HOKPHT OJHOH U
TOH jKe I0YBOH, oTHOCAMEHCH K ONHOMY M TOMY jKe THOY, IONTHUIY,
POy, BHULY M Pa3HOBHIHOCTH, T. €. HOJKEeH HAXOQUTHCA B Ipefieax
ogaoro JIIA (s1eMeHTApHOTO IOYBEHHOTO apeana, IO TepPMAEOIOTHH
B. M. Opugnasma, 1965). ]

IlpuumHaMu HEOZHOPOMHOCTH YYACTKOB MOTYT OHTH MHUKpPO- M
HaHOpPeJIbe(, PasiWIus B JUTOJOTUIECKOM COCTaBe U CTPOCHHHM Ma-
TEPUHCKOH M MOJCTHIAIOMEH OO/, a TAK;Ke B PACTUTEJIHFHOM IOKPOBE,
B mCTOpUHU yd9acTKa (A DaXOTHHIX M 3aJI€KHEIX IOYB).

B ogHOpOAHOCTH IOYBEHHOTO IOKPOBA yIacTKA B CBASH C pelibedoM
HYKHO yOequThCS Ipeje BCero Imo BHeIIHMM mpuaHakaM. Bebmpae-
Mas nioIagKa KOKHA MMeTh BO3MOKHO 00Jiee pOBHYIO IIOBEPXHOCTD —
TOPU30HTAJBHYI0O MIM HAaRJIOHHYI0. Ecim Ha Heidl mMelOTCA 3aMeTHEIE
Ha IJa3 y9aCTKU MOHIKEHHOTO WJIM IOBHIIEHHOTO IOJOKeHHA CPaB-
HATeNbHO HEeGOJNBIIOro pasMepa, B CyMMe cocrasjsomume He Goiee
20—25%, To oMM MOJKHE OHTEH BHIleJleHH Ha CaMOH ILIOMAIKe M
B JaJbHeWINeM MCKIYEHH M3 HAOJOeHHUil, OTHOCAIMUXCA K JaHHOIM
mouBe. TakuMu y9acTKAaMH ABIAAITCA MOTHKUHH, GI0AIa, CYPIHHEL,
BHICKOPH B JieCy | T. [I. ITO, KOHETIHO, OTHIOIh HE MCKI0IaeT BO3ZMOK-
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HOCTH BeJleHmsI pasjumdnbix nabmofenmi m Ha Takmx olpasoBaHmsX.
Ho otu nabnmoaenusa yiie e OyAyT OTHOCUTHCA K OYBE, XapaKTepHO#
IJIA JaHHOTO YYacTKa B 1[eJOM.

Ecin yuacrok BbiOmpaercs Ha CKJIOHe, TO B HEro He JOJKHEL BXO-
IUTh meperuGbl CKIOHA — KaK BHINYKJEE, TAK U BOTHYTHe. B manb-
HeilllleM OPUTOMHOCTH yYacTKa B OTHOLIEHWN ONHOPORHOCTH petabeda
JMOJKHA OBITH OKOHYATENHHO IOATBEPKIeHA C HNOMONIBI0 MWKPOTHO-
COMETPUIECKOH CBeMKH.

HanGonee TpyausiM oGbiuHo ObBaeT yCTaHOBJEHHUe JUTOJOTHIE-
CKOI OJIHOPOTHOCTH Y9YaCTKA, TAK KaK OHA B GOJBIIXHCTBE CIydaeB He
BHABJIACTCA N0 BHEIIHNM IpU3HAKaM M TpebyeT WCCIeNOBAHUA IPO-
¢una mnouseHHo-rpyuroBoil Tosuu (coxpamenuno — III'T). Memxny
TeM JIUTOJOTMYECKAA HEONHOPOMHOCTHE MOYReT OKa3aThCs MPUIMHOM
CTOJIb CHMJIBHOM MPOCTPAHCTBEHHON M3MEHIMBOCTH CTATHIECKUX CBOMNCTB
TOYBHL (4 BCJIECTBUE 9TOI0 — U 3aBUCAUIUX OT HUX MUKPOIPOILECCOB),
YTO 3TAa M3MEHIMBOCTH MPEBBHICUT MHTEPECYIOU[YI0 HAC MBMEHIUBOCTH BO
BpeMenu. Oco0eHHO omacHa B DTOM CMBICJIE CIOUCTOCTH MAaTePUHCKOM
HOPOJIbI, HANATAIIAACH HA BAPHUPOBAHNE B IPOCTPAHCTBE MONIHOCTH
cI0eB 1 X IpaHyiIoM2TpudecKoro cocraBa. Ha rakmx o6bsexrax opra-
HU30BHBATh CTAIMOHADPHBIE WCCIENOBAHUSA HE PEKOMEHAYeTcs.

Jlurosorugeckue 0CoGEHHOCTM HAaMeYaeMOTO YIacTKa Hem36e)kHO
NPUXONUTCS YCTAHABIMBATH ¢ MOMOIIBI0 paspesoB. Hammywmed ¢op-
MOl HOCIHeAHMX ABJAITCA TpaHIledM, ONMCAHHHE HWKe. Jlmromoru-
geckasa oguopopuocts III'T Ha maMedeHHOM ydacrKe, T. €. OTCYTCI-
BHEe B Ipejesax yIacTKa CKOJIbKO-HUOYAb 3aMeTHOH H3MeHYMBOCTH
CTPOEHMA JTUTOJOTMIECKOT0 HPOQuUIA B BePTHKAIBHOM HalpaBIEHUH,
yCTaHABIMBAETCA MNyTeM TUIATEJBHOTO ocMOTpa paboueil creHKH
TpaHIIeM W 3aMepa BCeX NOKasarejeil, XapaKTepHU3yOI[UX JIUTOJOTH-
geckoe crpoenme [II'T. Moxer GbiTh elile peKOMEHIOBAHO 3AJ0KEHHE
KOHTPOJBHHIX HIypdoB IO YriaM MM HA TeX CTOPOHAX yJacTKa, HA
KOTOpPHIX HeT TpaHMIei.

HKpome Toro, HaMedeHHBIH yIACTOK JOMKEH OHITH HCCIELOBAH C IO-
MoI(pl0 GYPOBBHIX CKBa;KMH, PACIOJNOKEHHBIX MO KBaJpPaTHOU CeTKe,
seqarensro ¢ marom 10 m, mo rayOunst He mMenee 2 m. Ilpm Gypenun
TOKHB OHITH 3aUKCHPOBAHBI I'PAHUIBI BayKHEHNIMX TeHETHICCKUX
U JATOJOIMYECKUX TOPU3OHTOB U oToOpaun obpasunl. [lepen magamom
OypeHusi B KajKI0# TOYKe NOJKHH OHITH 3aQUKCHAPOBAHBI BHICOTHEI®
OTMeTKH MOBEPXHOCTH, XapaKTep PACTUTeNbHOCTH U APYTHUe NPHU3HAKH,
KOTOpbie MOryT OHITH B HalbHeilllleM MCIOJB30BAHBL i WHEHKALUA
U3MeHYMBOCTY U3yIaeMoro nokasarens. llpm Hanwaum 3aMeTHOR HE3a-
KOHOMepHO#l u3MeHUHBOCTH B JjurojorudeckoM crpoexmu III'T nox
HaMe9eHHHIM YYaCTKOM JIydllle OT HEer0 0TKAa3aThCsA W BHOPATh MPYTOi.

IlenuBHBIA pacTHTENbHBI MOKPOB, KAK M3BECTHO, BO MHOTHX CIY-
JasgX ABIAETCA OYeHb TyBCTBUTEJIHHHIM M 0OYeHb TOYHHM MHIHKATOPOM
HeOHOPOIHOCTY MOIYBEHHOTO IOKPOBA, B 0COOEHHOCTH IPHU KOMIJIEKC-
HOCTH moclefHero. TakoBb, Hampumep, XOpPOUIO H3BECTHHE IBY-
U TpexXwieHHble KOMILIEKCH TMOXYIYCTHHE, Iie AuddepeHnuanusa mod-
BEHHOT'0 TOKPOBA IPOMNCXOJNUT HA YPOBHE PA3AUIHBIX THIIOB, C COOTBET-
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CTBHEM TPAHWI[ IIOYBEHHHKX KOHTYDPOB TIpAHUIAM PaCTUTEIHHHX
acconmmanuii.

* B mpyrux ciaydasax HEOTHOPOAHOCTH PACTUTEJHHOrO IOKDPOBA, CO-
UpAKeHHASA C PESKUMH Pa3JnIusMy B Pa3dMepax pacTeHUil 1 BeTHIuHAX
WX IJIOMAHel HUTAaHMA, MOYKET OBITH OJHOBpPEMEHHO NPUIUHON mM uH-
AUKATOPOM HeM30e)KHOM HEOJHOPOJHOCTU MOYBEHHOTo MOKpoBa. C ra-
KO#l cuTyaljumeil MK CTAJIKHBAeMCSA B JieCy, T/e iepeBbA YAaJleHH OIHO
OT [PYTOTO HA PACCTOSAHMA TOPAAKA HECKOJBKMX MeTpoB (mo 10 m
u Goxee). Ilepepacupenmenenne ocagkoB KpoHAMU JAePEBHEB, PA3IUIAS
B CTPOEHHN KOPHEBHIX CHCTEM IO/l CTBOJIAMU M B MEKCTBOJBHEIX IPO-
CTPaHCTBaX, pa3jmdHas CTeNeHb 3aTEHEHWSA W T. . 3aBEAOMO CO3IATOT
MeHAIHeCA B MPOCTPAHCTBE, HA NPOTAKEHNU HECKOJIBKHX METPOB,
YCIOBUS MPOTEKAHHA HE TOJBKO MHKPONPOIECCOB, HO, HMO-BHLUMOMY,
u 06yCIOBJIEHHBX UM YaCTHEIX MaKponponeccoB. Ilocaennee BaxoquT
cBoe MOP(OIOTHIECKOe OTPAJKeHNe HA CTeHKAX TpaHIIed B BUe 60Ib-
mo# W3BWJINCTOCTH TI'PAHHUD MOP(OJOTHIECKUX, a CIeI0BATEIbHO,
W TeHeTUIeCKUX TOPU3OHTOB, HEPEKO OTIETIMBO CONPSIKEHHOR ¢ II0JI0-
JKeHWEM OT/eTBHEIX JePeBbEB W pacmpefielieHWeM B MOUBe MX KOpHEH.

Ha naxoTHBIX M09BaxX pacTUTEIbHEIH MOKPOB U3 KYJIBTYPHHX CENb-
CKOXO3AMCTBEHHH X DACTEHHMH TOKe MOKeT OBITH MCIOJB30BaH KaK
HHIUKATOP HEOJHOPOJHOCTH IOYBEHHOTO mOKpoBa. [lpmsHakamm, mo-
3BOJIAIOIMUMY YCTAHOBUTH IOCIENHION ¥ HIPOCTPAHCTBEHHYI0 KOHPHUTY-
panuo0 OTAMYAIIUXCA YYaCTKOB, SBJAIOTCA IBET JMCTBH, BHICOTA
pacreHuit, ux o0muit raburyc (0T runepTpoPUPOBAHHOTO PAZBUTHUA O
TIOJNHOM Thesm Ha TeX WM MHHX yIacTKax) M T. [.

CniomHoit y9et yposkas mIpH YPAaBHUTENHHOM IOCEBe, IPOU3BOMIH-
MBI 10 IOJIOMAaXKaM MajJoro pasMepa (mopsapgxa 25 M%), maeT BOSMOK-
HOCTh IOJNYYUTH W HEKOTOPYI0 KOJHIECTBEHHYIO OLEHKY HEOXHOPOHO-
CTHU IOYBEHHOTO TOKPOBA. JTHM IyTeM MOTYT OHITh OGHApYKeHH 1 3a-
KApPTHPOBaHH MATHA HA HallHEe, MO/JIeKaMe MCKIIOYEeHUI0 U3 CTAI[HO-
HapHBIX HaOJofeHnii.

Ilpm KoMniIexkcHOM HmOYBEHHOM HOKpOBE, Korja ormeidbmbie JIIA
OJIHO¥ W TOMH K€ IOYBHI MMEIOT ILJIONIAMW, CHUITKOM MaJjibie IJA TOTO,
9TO0H KaKA0H W3 HMX MOIJIO OBl XBATHUTh MJIA CKOJLKO-HUOYIb [im-
TeJIbHHX CTAI[MOHAPHEIX HaGniofeHmil, CTAa[MOHAPHEIH yYacTOK HEU3-
OesKHO HoJKeH OHITH cocTaBiieH m3 Heckoabkmx OIIA, moowepemno
BKJIYaeMHX B CraqUoOHApHHE HaOdomeHHA (U0 OTHEABHOCTH WIH
rpynmamm).

Pasmep mamMegaeMoro cranmoHapHOTO y9acTKa B TOM CJIydae, €CIH
CTAl[HOHADHBIE WCCIENOBAHUSA NIAHUPYOTCA HA JIHMTEIHHOE BpPEM:A
(mopsapra 10 mer m Gousee), moinxem mocturath He Memee 0,5—1 aa,
a ¢ yIeTOM HeoOXOQUMOCTH MCKJIIOUeHHMA U3 ILJIOMAIH, MPUTOTHOM [
HabmiofieHuit, pa3aMIHEIX HEOMHOPOAHOCTER (Bitofer], MOTAKUH, BHI-
CKOpe#, CypuumHE m T. 1.) — pnaxke 2 za.

Ecau nmouBeHHH#E HOKPOB KOMIJIEKCHBIH M MPEANOJaraeTcs BeCTH
CTalliOHApHEIe WCCJEOBAHMSA Ha BCeX WIEHAX KOMILIEKCA, pasMep
Y4acTKa, €CTeCTBEHHO, A0JKeH OHITH GoJIblIe, TaK, 9TOOK CyMMapHas
IVIOMAAh KaKAOT'0 KOMIOHEHTA COCTABJIsAaa He Menee 1 za.
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Ha ywactkax ¢ JecHHIM pacTHTeJBHHIM TOKPOBOM HabIIONeHHA
MOJI’KHBI BECTUCH [0 MCHbBUIEH Mepe B JIByX BapHaHTaX — Ha MejK-
CTBOJBHEIX M HA HpI/ICTBOJIBHBIX HpOCTpaHCTBaX. B 3TOM cnyqae Be-
JAW9IMHA CTALMOHADPHOTO y9YacTKa MOJKHA OHTH yBEIHYIEHA O MEHb-
meit Mepe 0 2 ea.

IMPOCTPAHCTBEHHOE BAPBUPOBAHUNE
CBOMCTB IMOYBbI CTAIITUOHAPHOI'0 YYACTKA
1 MOAXOJbI K EIr'0 N3Y4YEHUNIO

JroT paspmes WCCIeOBAHUI 0OYCHDH BajKeH BCJEJICTBUE TOTO, YTO GONb-
IIMHCTBO CTAIMOHAPHHIX HAGIIONEHUN B HACTOSIMIEE BPeMA NPAXOJATCSA
I POU3BOJUTE METOJOM OECIOBTOPHBIX BEIGOPOK, T. €. HyTeM COOTBET-
CTBYIOMEro aHaxma3a 00pasmoB, U3BATHIX W3 [OUBH, YTO JHUIIAET HAC
BO3MO}KHOCTM IIOBTOPHUTH HEO0XOJUMOe HM3MepeHume B TOH jKe TOUKe
III'T. IlosroMy ycraHoBIeHHOE HAMM M3MEHEHWE TOTO WM MHOTO IPH-
3HaKa BO BpeMeHHU BCeIJla COBMENIaeTCs ¢ eT0 BapbUpOBaHUEM B IPO-
crpancrBe. Hameii sagageit aBisercsa, Bo-mepBBIX, OMEHKA TOrO WpPO-
CTPAHCTBEHHOTO BapbUPOBAHUSA, a BO-BTOPHIX, MAKCHMAaJIbHOE €TO CHU-
xenue. IlepBoe pocruraercAa MerojgaMm, W3JIOKEHHHMH B CTaThe
E. A. JImurpmeBa. OGpatumca Ko BTOpoi 3ajmade.

IIpucrynag K u3I0KeHWIO 9TOTO BONPOCA, CAEAYET MOSACHUTH, ITO
U3YYeHHOCTH €T0 HOKa elle BeChbMa HENOCTATOYHA, B CHJIY 9YeT0 U3JO-
JKeHHbIe HUyKe PeKOMeHJAaMUU U COOGpaKeHHs OCHOBAHEL, C OJ{HOM CTO-
pOHBI, HA TOKA elle HEeMHOTOYUCJIEHHHIX CBEeHHAX O 3aKOHOMEPHO-
CTAX IPOCTPAHCTBEHHOTO BAaphUPOBAHUA AUHAMHYIECKIX IOKasareteil
BHYTPH JIEMEHTAapHOT'0 IOYBEHHOTO apeaja, a ¢ Apyroil — Ha Teo-
peruIecKux coobpakeHUAX, OTHOCAMMXCA KaK K TOYBOBEEHUIO, TAK
¥ K COIpeJeJbHHIM MUCHWIIMHAM W OTPACIAAM 3HAHWHA — TeOJOTHH
(reocrarucruka), Gumosorun (MaTeMaTmiecKasgs MopQoJIOTHUsa, CTEPeoio-
I'usa ® fp.). ITO [aeT OCHOBAHWE WPEANmOJararh, 9T0 IIpejiaraeMbie
HIWKe peKOMEHNAIAU 3aCITyKHBAIOT BHUMAHUA U JOJKHB OBITH HPO-
BEepeHH B NpPAKTHUKe CTANWOHAPHHIX MCCIef0BaHMI.

Hanbonee o6ImuMy KageCTBEHHHIME KaTeropuaMu opM IPOCTPaH-
CTBEHHOH yHOPSAHOYEHHOCTHU SABISITCA J[Bé — MOHOTOHHBIE H3MeHEeHN
u Kosnebarma. CMBICA STHX TEPMUHOB SICEH W3 CAMOT0 IPOTMBOMIOCTAB-
aenus. Taxoe mporumBomocraBienme He abGCOTIOTHO, & CKOpee OTHO-
CUTCA K ONpeeJIeHHEIM pasMepaM paccMarpHBaeMOTo CTaIlHOHADPHOTO
yaactka. Ilpu ero pacmmpenwu MOHOTOHHBIE M3MEHEHHA MOTYT OKa-
3aThCA 9aCThI0 KoJdebaHmMA, mepuoj KOTOPOTO INPEeBOCXOAUT IEpBO-
HavaJbHEIA pasMep yuacrka. TodHO Tak jKe IpHM yMeHBIIEHWM €TI0
pasMepa BeAKoe KojiebaHme B KOHIE KOHIOB [IEIUTCA HA PAJ OTPE3KOB
MOHOTOHHHX HU3MeHEeHWH.

Onuncagme ¢opM mnpoCTpaHCTBEHHOX W3MEHIMBOCTH CBOMCTBA
ImpemoaaraeT, 9To OmpedeeHsl AuaMerp GypoBOTO WHCTPYMEHTA WM
pasmepH ofpasua, orbupaemoro u3 mypda. Pasmep mousenHoro o0-
pPasma IO BEePTUKAJAM ONPENeseTcd MOITHOCTHIO COOTBETCTBYIOMIETO
ropusoHTa. ITOMY BOIPOCY B MeTORUMKE HOYBEHHHIX WCCIAEXOBAHUE
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Beerja yaensanu HeoGxonuMoe BHUMaHme. 1'opa3no Menbillee BHUMaHME
ofpamasocs Ha TOPH30HTAJBHEE DpasMepsl orGHpaemoro o6pasma u
X BJIWSHNE HA PE3YJbTATH IOYBEHHOTO AHAIM3A.

Bonrsmoe Bauaame pasmepa obpasma Ha cTarHCTHIECKHE IapaMer-
pH pacupefelieHNs HM3Y4aeMOTo IOKAa3aTels HEOTHOKPATHO [€MOH-
CTPHPOBAJIOCH NPU 0GOCHOBAHWM METOJOB ATPOXAMUIECKHX HCCIEMO0-
Bammit ([ocnexos, Masypuna, 1970). IIpoexmuio o6pasma Ha ropu-
30HTANBHYI0 TMOBEPXHOCTh MOJKHO IS KPAaTKOCTH HAa3Barb 30HIOM l.

Ecxu onpepenen 30uy, T0 d06as NIOMAKa MOKeT OBITH pasfieneHa
HAa KaJeCTBEHHO ¥ KOJHIECTBEHHO OHOpOjHEE dactu uam ¢pass. [lpn
HaJlIeKaleil ApoGHOCTH MleJieHNA MOKHO J00uThCs, 9TO00H ¢ass GHIn
IOBYX pojioB: Ju0O OXBATHBAJM YYacTKHM, B KOTOPHIX Ha (oHe Goiee
MEJIKHX KoJjieOaHuil mMeeTCS MOHOTOHHOE MJIM Ja)Ke JHMHeHOEe HW3Me-
Henme, aub0 yIacTKM, BHYTPH KOTODHX MOHOTOHHHE W3MeHEHHSA OT-
CYTCTBYIOT M MMEIOTCA JHWIIb KoJeOaHMA BHaYeHMI maMepseMoil Beim-
YMHEL BOKPYT HEKOTOpOTO cpenmero. Ilepsrle HazoBeM TpeHIOBHME
¢azamMu, WIU COKPAIEHHO (TPEHJAaMU», a BTOPHE — BHPOBHEHHHIMHA
dasamm, wam «maaToy. O6BeKTHBHOCTS (MK BOCIPOU3BOIUMOCTD) TaKO~
ro pasgeieHuns, KOHEYHO, OTHOCHUTEJIbHA: OHA BaBHCUT OT COOTHOIIE-
HAS pasMepoB ¢a3 m BEHYTpHPa3HHX KojdebaHmil (nx mepmoja m aM-
TIATYTH).

Eme Gosnee mpocTeiM siBisieTcs BHpexeHwe (a3, 0CymEeCTBISEMOe
MeTOOM IIPOBEJeHNsA W30JMHUA KOJIWIeCTBEHHOTO MOKazareixs. Takoe
IpefCTaBieHNe NPOCTPAHCTBEHHON M3MEHIWBOCTH MOKHO HAa3BaTh TO-
norpajueit ¢as, mam mpocro Tomorpadumeit cmoiicTBa.

Merop msonmuumit o6mensBecTeH W He HYKJAeTCA B IOSCHEHUH.
Cnegyer nummpb 3aMeruTh, 9TO WHTEPBAJH MEKAY COCEIHAMH H30JIU-
HAAMH HeJIH35 HPOA3BOJHHO YMEHbIIATh. TaK, B Tonorpaduy NpHHATO,
9r0 momycrmMas OmuOKa IpPOBeieHHA W30JMHHE (TOPHBOHTAJNM) HE
MOJKHA IPEBOCXOAUTH 1/, ee «3a/0KeHus», T. 6. PA3HOCTH yPOBHei
COCeTHWX TOPU3OHTANe#, UITO MOKHO HPHHATH W HPH U300pKEeHHH
APYTUX KOJIMIeCTBEHHO BaphUpyoMux mokasarexeil. IIpm sTom camo-
CTOATeNbHHMY (a3aMH YCIOBHO MOKHO CUMTATh 00IacTH, OTpaHWIeH-
HBe OJHOHW 3aMKHYTON TOPHBOHTAIBIO (IJIATO) MIUW ABYMSA COCETHEMHU
TOPUBOHTANAMHA (TPEHMILL).

TarkmM o6pasom, asoBHil aHAJAWM3 MPOCTPAHCTBEHHOTO BaphUpO-
BAaHUA HEKOTOPOTO KOJWYECTBEHHOTO IOKA3aTe]IA 3aKIIYAeTCs B Pas-
TelleHAW M3Y9IaeMOTO ydacTKa Ha (assl Ha3BAaHHHX BHIIe KaTeropmit
C KOJMYECTBEHHOH (T. €. CTAaTHCTHYECKON) XapaKTePHCTHKON KasKmaoil
¥3 HUX W C IPYyNOHEPOBKOM (T. €. ¢ 00be[mHeHNEM CXOMHHX W Pasrpa-
HOYeHWeM pAa3IdIEHX ¢a3).

ITockonsky pesymbTaTh mayueHms Tomorpadum CBONCTBA 3ABHCAT
OT pasMepa 30HJA, OH He JOJNKeH OHTH mpousBOAbHHM. On Joadicer
Oumb €024AC08aH ¢ XAPAKMEDHHLM DPA3MEPOM IAEMEHMA  USYHAeMOU

! B reojorunu DpMHATH TePMEH (TeoMeTpuueckas Gasa» ompoGosammsa (Matepom,
1968), oTHOCAmMiics K 06BeMy u fopme oGpasna (06HUHO GypoBoro), Win Gau3-
Kie K HeMy TepMuMHH «o6nacTsb BosmeficTeus sKcmepumertas (Paxy, 1908), «o6-
aacte BauaEaa» (Bopopko, 1971).

69



neodropodnocmu. Ilogcuum a0 momosenne mpumepom. Ilpennonomnm,
9TO MH XOTHM M3YIUTH TOMOrpadmio comep:kaHuss 0OMEHHOTO HATPHA
B ropmaonrte B croaG4aroro cosoHma ma HEKOTOPOM ydacTKe, HANpu-
Mep Ha MerpoBoil miomanke. OueBUAHO, 9TO B KadecTBe obpasma s
9TOM IeJU Jydlle BCEI'Oo OTOMPATH IEIUKOM eJUHHIHEIE Meraarperarsl
(cron6r) ropusonra B. Ecau sxe mo ycaoBuam paboTsl mpuXomuTes
moab30BaThCA OypeHueM, T0 guaMeTp GYPOBOTO MHCTPYMEHTA AOIKEH
ObITH GIMBOK K CpelHEMY TOIEPEYHUKY CTOJNO0B MK Jaske HECKOIBKO
IPEBHIIATH €T0 JIA TaPAHTHM MOJIHOTO 0XBaTa XOTS OB OTHOTO CTOJ-
6a. dpyruMu ciosaMu, pasMep 30HIA JNOKEH NMPHOAUBUTENBHO CO-
OTBETCTBOBATEH Pa3Mepy 3JEeMeHTa u3ydaeMoil HeogHoponHocTH. B man-
HOM CIy9ae TAKMM JJIEMEHTOM MABJIAETCS Meraarperar.

Ecim MH HECKOIBKO YMEHBIINM pasMep 30HAA, TO Pe3YIBTATH
uccaenosaHus (TomorpadudecKuil MIaH HEOTHOPOTHOCTH) GYmyT OT-
payKaTh He TOJBKO U3YIaeMy0 HEOJHOPOJHOCTH, HO OTYACTM TAKIKE
HEOJHOPOJHOCTh BHYTPEHHEr0 CTPOEHHSA KayKIOr0 Meraarperara,
a mocaefHAA, KAaK M3BECTHO, NOCTATOYHO BEJIMKA M JaCTO BHIpajKeHa
Mopdonormuecku. OqHaKO BHYTPEHHSA CTPYKTYpa CTOJGOB GyHeT npu
5TOM BHIBJIEHA BeCbMa IJI0X0, K00 /I €e BHIABICHUSA HYHO BHOpATh
BOHJ IO KpaiiHeil Mepe B HECKOJIBKO pa3 MeHBIIe CpeJHEro AmaMerpa
croaba.

IIpu crons 3HAYMTENBHOM yMEHBIIEHMM 30HAA JUGO HENOMEpPHO
(v meompaBpmanHo!) yBenwaIuTes YMCHO 06Gpas’mMOB (HPHALETCA «Paszo-
Oparb» Ha 00pasI(El BCIO MJIOMIANKY), Jub0 npm or6ope WX € mpomyc-
KaMd, T. €. 0 CeTKe, Pe3KO YXY/IIMTCA BHIABICHNE M3yIaeMO# TOMO-
rpa¢uu comepskanma obMemHOro Harpumsi. Hakomem, eciim MHL cymie
CTBEHHO YBeJMIMM pasMep 30H[A MO CPABHEHHUIO C AMAMeTpPoM croaba,
TO PUCKYeM CTIAafuTh Haubojee TOHKME JeTAaIM N3yIaeMOM CTPYKTYPHL.

Orciofa caefyer o0llee MPAaBUJIO ONTHMAJIBHOTO M3YYEHHUA TOMO-
rpaguu $a30BOro cocraBa CBOMCTB HA «OCTPYKTYPEHHBIX» 06beKTax,
NOXOGHEIX ONUCHIBAEMOMY:

1) MOMKHEI GHITH BEIEJNEHH O0BEKTUBHO CYIIECTBYIOIIWE YPOBHI
IPOCTPAHCTBEHHOTO BAPbUPOBAHUSA, TPAHUIEI KOTOPHIX ONpPeesioTCs
XapaKTepHHMHU pPasMepaMy COOTBETCTBYIOIIUX DIEMEHTOB HEOXHOPO.-
Hoctu. Tak, B pasoGpaHHOM ciydae cpefuuil nmamerp croaba ompe-
meJisieT TPAHUILY MEAY ABYMA YPOBHAMH NPOCTPAHCTBEHHOTO BAaPbHU-
POBAaHUA CBOACTB COJIOHI[OBOTO TOPU30HTA IO BEIECTBEHHOMY COCTARBY,
B TOM d9HCJe IO COJep)KaHui0 OOMEHHOTO HATPHUSA,;

2) npu usygenun rouorpaduu $azoBoro cocrasa CBOUCTB Ha Gosee
BEICOKOM ypOBHe (B HameM CjJydae — YPOBEHL COBOKYIHOCTM arpe-
raToB) 30HA JOJKeH OHITH COIIAcoBall ¢ PA3MEPOM 3JIEMEHTa HEO[HO-
ponmEOoCcTH: OBHITH PABHBIM €My WJIM HCCKOJBKO MPEBOCXONUTH, HO HHU
B KOeM CiIyuae He OHTH MeHbIIe CpejHero AUaMeTpa HAa3BAHHOTO dJie-
MeHTa.

PasoGpaunslii mpumep orHocurcsi K Oosee mpocroMy ciaydamo,
KOrjja dJIEMEHT HeOJHOPOJHOCTH Mopdosormueckm oGocobieH, T. e.
mMeer deTKue rpaHumel. OJHAKO B HOYBEHHOM IOKPOBE BCTPEYAIOTCS
yHOpAoYeHHBle CTPYKTYpPHI, dJeMeNnTh KOTOPHX He HMeIOT CTOJMh
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#eTKIX MOp(OIOTHIECKNX TIPAHMI. TaKUMU SBISIOTCA, HanpuMep,
dJeMeHTapHBIe CTPYKTYphl mouBeHHOro moKpoBa (9IIC) mamoronT-
PACTHBHIX B IOYBEHHOM OTHOIICHUM TeppUTOpuUi (pas3judHbIe IATHU-
crocTH, Mosauku, Tamernl mo B. M. ®pupmanmy, 1972).

B sroM ciaydae pasMep dieMeHTa HEOJHODPOJHOCTH, KOHEYHO, HE
Tepser CBOEro 3HAYeHUA IPH INIAHEPOBAHUU METOJUKH OmpoGOBaHHA,
HO CaMo ero ompefie/ieHHe YCJIOKHAETCA. OTO OTHOCUTCA B IIEPBYIO
odepeib K pasMepy IOYBeHHOTO WHAUBHAYYMa (meJ0HA), KOTOpPHIA
aBagerca saeMenToM OIIA u moroMy mMmeer ocoGoe sHadeHMe mpH U3Y-
9eHHH Pe;KMMA MOYBeHHHIX MHKPOIPOIECCOB (CM. TAK:Ke IPeABYILYIO
crarbio @. M. Kosmosckoro) 1.

IlonsaTue «mouBeHHHN MHAUBUAYYM» ((IEJOH» aMEepHKAHCKHUX aB-
TOPOB), 3T0 B IPHUHIUIE HaUMEeHbIINA 00beM MOYBH KAaK IeJOoro, T. e.
CaMOCTOATEIbHOT0 — OPUPOAHOTO Teda. llpemiokensl pasiamaHse om-
pefiesleHUs Ief0HA. 3/ieCh O[] 9THM TePMHUHOM IOJpasyMeBaeTcsa 6I0K
DOYBHI, B IIpefieliaX KOTOPOTO yCpeAHAeTCA CymeCTBEHHAS 4acTh pas-
HOOOpasnsA TreHeTHIECKUX (B TOM UMCIe AMHAMHYECKHUX) CBOMCTB H
moKasareJeil IOYBH, a KIMEHHO,Ta €I'0 4acTh, KOTOPAs XapaKTepHU3yeTCs
Hauboslee peryiasapHoil moropsieMocTbio B mpepenax IIIA. Perymasp-
HOCTh KoJde0aHuil 3[eCh HOHMMAETCH, KOHEYHO, B CTATHCTHYECKOM
CMEHICIIE, T. €. HEe KaK UAeHTHIHOCTDH NEPHUO/a W AMIUIUTYAH Koje6aHui
B /060it 061acTH H3y9aeMOTo IOKPOBA, a JHUIIb KAK CXOJCTBO IIepHO/I0B
(um, 910 TO 3Ke, JJIMH BOJH) M CPEHUX AMILIATYH HEKOTOPOM I'pYIIIE
OGIM3KO pPACIOJO)KEeHHHX HPOCTPAHCTBEHHHX KoJe0aHui u3ydaeMoi
BEJIMIHHEL.

ITpu sToM mpepmosaraercs (a AJA HEKOTOPHIX CBOMCTB, HampuUMep
IS COMlePRAHMA BOJHOPACTBODUMEIX COJei, MoKer GBITH yCTAHOB-
JIEHO), YTO PeryJsApHAs NOBTOPSAEMOCTh TAKMUX KOJIeOAHMI BH3HBAETCH
MpOI[eCCOM CAMOLIPOM3BOJBHO HAyMell «OmumkHed» puddepenmuanmu
IMOYBEHHOTO IOKPOBA.

YkasanHoe mpeamosioyKeHHme OCHOBHIBAETCH HA TOM, 4TO NJIA JIO-
foro Mmrpomporecca, pacCMaTpUBaeMOro HA OTPAaHUYEHHOH M OJHO-
POJHOM TepPHUTOPHMM, U3MEHYHBOCTH €TO IIAPAMETPOB BHIBHIBACTCA He
BAPLAPOBAHUEM IIPUTOKA COOTBETCTBYIOIIETO BeIleCTBA WJIHM JHEPTHMH
K IOBEePXHOCTH 3eMJIH, a ONIKHUM mepepacipefieleHHeM HX HA MO-
BepPXHOCTH HJI¥ B CaMOil I0YBe, BEHI3HIBAeMBIM IIABHHIM 06pasoM cTpoe-
HueM GuoreomeHosa. Ilpu aToMm Hapaxy ¢ paKTOopaMu W MeXaHU3MAMHU
muppepeHIMANMN peKMMA HA OIM3KHX pPACCTOAHUAX BCerJa [eucT-
BYIOT Te WX HHEE PAKTOPH BRHPABHUBAHUA HEOJHOPOJHOCTH PEKHMMA,
TAaK 4TO ¢ TeUYeHHeM BPEMEHH MEKIy NPOABICHHUEM TeX U IPYTUX yCTa-
HABJIHMBAETCA OIpeJelIeHHOe [AMHAMHYecKoe paBHOBeCHE.

1 ABTOpH HACTOsAIEll CTaThH He BIIOJHE COINIACHH MeKAY co6oil B olieHKe CoBpe-
MEHHOH IPaKTHYeCKOIl IPUMEHUMOCTH IIPeJCTaBIeHN O IeJOHe K OPTraHU3aIUuN
CTANMOHAPHEIX uccaefoBaHU. TeopeTWyecKH 3TO IPe[CTABiIeHMe M er0 IpH-
MEHHMOCTH SBJAIOTCA BeCbMa IePCIeKTUBHHIMY, OMHAKO y4eHNe O INeJoHaX B UX
KOHKPETHOM IPOABJICHUN B Pa3NNYHHX THUIAX, INOATHOAX, POaX M BUAAX IIOYB
TIOKa 9TO elile BechMa Maiio pazpaboramo. IloaToMy cKasaHHOe BEIIE MMeeT CBO-
eii mesibi0 00paTUTh BHIMAHME HCCe[oBaTelleil Ha 3TOT BOIPOC 1 TeM CaMbIM CO-
feiicTBoBaTh ero paspaborke.— A. P.

K4



Hanpumep, B pexume Biaknoctn dartopoM auddepentumainm
ABISETCA MHKPO- M HaHOpPeJbed M 11€0/IIOPOJIOCTH BOJONPOHUIAE-
MOCTH HOYBHL, B TO BpeMs KaK (aKTOpOM BHIPABHUBAHUSA CIHYIKHT BHY-
TPUOOYBEHHHN CTOK M KOpHeBasg [eCyKIus pacreHmi (mociep-
HaAsA 00wgyHo 6ojiee WMHTEHCMBHA B 09arax ¢ MOBBIIIEHHOH BJIA;KHO-
cThI0) L.

Takue QarTopH «OImsKHEN» TOPUBOHTAILHON nUdepeHIInAUN
Ipucymy, NO-BUAUMOMY, JI000MY HOYBOOGpPa30BaTeIbHOMY HPOIECCY
H B BTOM CMEIC/Ie COOCTABUMBI ¢ POPMUPOBAHNEM BePTUKAIHHOTO IOY-
BeHHOTO Hpoguis. MImenno sra 06ycloBIeHHOCTh HOYBOOOPA30BAHIEM
U CHYKHT TEOPeTHIeCKUM OMPABAAHMEM OIPEJCIeHNsA TOIBEHHOTO
NHAUBARYYMA KAaK OpU3MbI, 00BequmiAionieil ConpsKeHHO pa3BUBAIO-
muecs Gassl peryJaspHO BCTpedaeMblN MaJsblX 10 HPOTSMKEHHOCTH (10
HEeMIOTHX MEeTPOB) HEOJHOPOANOCTedl B HOYBCIIHOM MOKpOBe. Peryisap-
HOCTh TAKHX HEOTHOPOJHOCTeW, mommMaeMas B YKA3aHHOM paHee
CTATHCTHYECKOM CMEICTIe, MOKeT ObIThL BBIABIENA COOTBETCTBYIOIUM
aHAJIM30M, Ha KOoTOpoM MbI ocranoBuMcs nmice. C ob6eyskmaeMoit 3fiech
METORWYEeCKOM TOUKM 3peHHA BaKILI Tpu 0OCTOATEIBCTBA. R

1. ¥YBeruuenue 30Hga ompoGoBaHUSA OyTeM MOAOOpA TEXHHYECKH
HOCTYIHOTO AmaMerpa OGypoBOTO WHCTPYMEHTA WMJIM pa3Mepa OImpo-
Oyemoil wacTm MuKpomypda, mO-BUAMMOMY, He MOJKET HOJHOCTHIO
YCPeHUTh BHYTPHUIEHOHHYI0 HEOJHOPOMHOCTh CTPOEHHUS HOYBEHHOTO
HIOKPOBA.

2. daemenrapHas HalIOfaTelbHAd IUIOMIAZKA HE NOJDKHA OHTH
MeHbIIe pPa3MepOB HOYBEHHOTO MHIMBUAYyMa — IeJOHA, WMHAYe pe-
3yabTaTH HaOMIOeHWHA MOTYT He OXBATUTh KaKue-TO (as3sl BHYTPH-
LIe[JOHHOT0 BAapbUPOBAHUA pPEKMAMA, UTO NIPHUBEAET K HEJOCTATOYHON
[IpPeICTABUTENbHOCTH IJIOMANKMA /i M3y4aeMOH IOYBHI.

3. Ecau na HaOI0JaTeIbHOM ydYacTKe MMEIOTCA HEOJHOPONHOCTH
foJlee KPYIHEIX PasMepoB, HE)KeJu HeJOHHBIE, HANPUMEpP HEKOTOPBIA
TpeH]| U3yIaeMOT0 IMOKAa3aTelsi, TO 3TH HEOJHOPOTHOCTH MOTYT OBITH
BBIABJIEHBl ¥ 3aQUKCHPOBAHE Iambojiee TOYHO IPHU YCIOBUHU MpPeBa-
PUTEJIHHOTO (JAKTMYECKOTO HJIU PAaCcUYeTHOT0 YCPeTHEHMS BHYTpPUIE-
JIOHHBIX KoJeOaHuil, 9aCTUIHO WIK MOJHOCTHI0 MACKHPYIOMUX TPEH,.

W3noskennoe BHITe m03BOJSAET pPa3feluTh B METOMWYECKUX IEJAX
NIPOCTPAHCTBeHHOe BAPhUPOBAaHUE H3ydaeMbIX CBOMCTB HA [iBé OCHOB-
Hple Kareropuu: 1) BBHICOKOYACTOTHOE — CBABAHHOE C BHYTPeHHEH
CTPYKTYpoil IeJ0HOB, T. €. OXBATHBAMIIEe AUATA30H Pa3MepPOB OT
30Ha onpoboBaHMUA [0 menoHA; 2) HUBKOYACTOTHOE — OXBATHIBAKIIee
fonee KpyuHHe HeogHOpomHOCTM, BOiOTh A0 IIIA B memom. Caexgyer
3aMETHUTh, YTO M TA M APYras KaTeropum MOTyT OBITH IPEACTABIEHEB
Gosee 4eM OJHUM YPOBHEM MNPOCTPANCTBEHHOTO BapbUPOBAHUA
(B yKa3aHHOM paHee CMEICIe).

Merogsl mepBUYHOTO MBYYEHMS STUX KATETOPMUl HEOMHOPOLHOCTH
pasnnuun. V3sydeHnme BBHICOKOYACTOTHOM COCTABIAWNIEH, BRINYAS

1 Kax «BHYTDHIIOYBEHHHIi» CTOK, TAK U [IECYKIUs Bjard KOPHAME PacTeHnil Mo-
ryT OHTH QakTopamm, ycuauBaromuMu puddepennuanuio.— 4. P,
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ompefelieHre pasMepa HeJ0HA, PEKOMEHJIyeTCs IPOM3BOJUTH METOIOM
3aKIafKKM JAUHHHX Tpammeidl. Msydenme HmaKogactoTHOll cocrasiis-
oeil TPOMBBOAUTCH TIAABHEIM 00pa3oM METO[OM CILIOIIHOTO OMpOo-
GoBaHEUA yYACTKA IO peryispHOi ceTKe.

YnoMsHeM TaKKe KpaTKo o Meroiax o6paGoTKM MaHHBIX HmepBHY-
HOTO M3y9eHHS NPOCTPAHCTBEHHOTO BapbupoBaHus. VIsydeHme BhICO-
KO9aCTOTHOR cOCTaBJIANINEil NPOCTPAHCTBEHHOTO BAaphbUPOBAHHUSA IOY-
BeHHEIX CBOWCTB mpecienyeT ABe OCHOBHbIe Ieiu: 1) ompenmesrenue
pasMepa mefoHA, clIylKallee MJIsS pasrpaHUIEHHSA GHICOKOHACTIOMHOL
U HU3BKOYACMOMHOL COCTABIAIOMUX; 2) KAYeCTBEHHYI0 M KOJIUIECT-
BEHHYI0 XapaKTepHUCTHKY BHCOKOYACTOTHOM COCTaBIAIEH.

OCHOBHBIM HCXOAHBIM JOKYMEHTOM LpH TPAHIIEHHOM METOfe OIpOo-
GoBaHusA ABIsercsa perumcrporpamma (puc. 1), npexcraBiagomas coboit
rpagudeckoe u3o0paskeHme B ompefeNeHHOM Macmitabe u3MeHeHMI
Io JjIMHe TPAHIIEHM TOro Wim mHOro mpum3Haka B mpoduie III'T. Husa
MOpPQOIOTHIECKUX NPUBHAKOB TAKHM JOKYMEHTOM SBIAIOTCSA 3aMepH
¥ 3apUCOBKU pabodueil creHKM Tpammen. Hpome mauHBIX Mopdoaorm-
YeCKOT'0 ONMCAHUA MCHOMb3YIOTCA TAKiKe Pe3yIbTaThl aHATUTHIECKOTO
mcciaefoBaHusA 0GpasmoB, OTOGPAHHEIX [0 CHENMATbHOM, ONMCAHHON
HIKe MeTOMMKe.

HawuGonee crporuMu m 060CHOBAHHEIMEM MeTofaMm 06paGoTKM pe-
THCTPOTPAaMM SIBISIOTCY NPHUKIAJHBIE METOJAH, OCHOBAHHbIE HA TEOPUH
caydafiupix (QYHKIMA, U3BeCTHBIE I[OJ] HA3BAHUAMM (CIEKTDAJIBHO-
9acTOTHBIA aHANW3» WM fajike IpPOCTO (CIEKTPAaNbHHIA aHAImM3» (He
OyTaTh ¢ (U3WIECKMM CHEKTPAIbHEIM aHaIm30M!), «KOPPeIAHOHHO-
CHEeKTPAJbHHI aHANHW3», «AHAIHM3 BPEMEHHEIX PAJOBY W [p.

Hassanubiil aHaau3 m03BOJgeT BHABATH M KOIWIECTBEHHO 0XapakK-
TEePH30BATh NMEPUOAUYECKUE COCTABIAIIME PETUCTPOTPAMMH M HATh
CTATHCTHYECKYI0 OINEHKY MX B3HAYMMOCTH (10 TAK HA3HIBAEMHIM aBTO-
KODPeNANUOHHON (YHKIOMM M AaBTOCHEKTPY). OTHMH 3Ke MeTOJaMH
MOTYT GBHITH 0XapaKTepU30BAHBI MMEIOIIMECS CBA3U MeKAy permcrpo-
TpaMMaMH pAa3JUYHBIX CBOMCTB, OIEHEHH WX XapaKTep U TECHOTa
CBS3W, T. €. MOKeT GHITH pelleH BOMPOC O BO3MOKHOCTH WHIMKAIUH
OJZHOTO CBOHCTBA IO APYroMy (C MOMONILI0 TAK HABHIBAEMHIX B3AWMHO
KOPPENANNOHHKX (YHKIUA ¥ B3aMMHBIX CIIEKTPOB).

IlepcnexTuBHOCTS NpUMEHEHNS STUX METOJOB BHTEKAeT LpeKMIe
BCET0 W3 WX OOUTHOCTH W YOYTH YHUBEPCANBHON HPUMEHHMOCTH JJIsA
TaKuX OOBEKTOB, KAKMMHN SBJIAITCA [0YBA W NOYBEHHH IIOKPOB.
Opnaro, yauTHBAaA HETOCTATOYHBIA ONBIT UX IPUMEHEHUSA B IIOYBOBEJIe-
HOW ¥ TPYJHYI AOCTYHIHOCTH s GONBIIMHCTBA IOYBOBELOB MareMa-
THIECKOTO ammapara, pefaKusA He cOwia Ielecoo0pasHHIM HX H3-
Jo}KeHWe B HACTOANIEM pPYKOBOACTEBe !.

! VETepecyromMuMCa MOKHO PEKOMEH[OBATH IJIS 3HAKOMCTBA C Teopuell ciydaii-
HHX QyExnuit yae6uux E. C. Bertnens (1969), aia 3HAaKOMCTBA ¢ IPUKIATHH-
Mu  MeromaMu — MoHorpagmm A. A. Cpemmmxosa (1968), T. )kemkunca
I. Barrca (Bum. T u 11, 1971 n 1972). IlpnMeHeRre TPUKIATHKEX METONOB TEO-
puu caydaiiEeX (YHKOWi B TOYBOBEJEHWN ONWUCHBaeTcAd B pame cratei (Kos-
nopckuit, 1970; Bepaues, 1971; qmurpues u ap., 1974).
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Puc. 1. PeructporpaMMHel 3aCOJGHHOCTH HEKOTODPHIX I0YB, IOJyUYeHHEE IIO [aH-
HEIM Tpaﬂmeﬁ H CrIaKeHHBIe B 11eJIAX BHIABJIEHUA pasMepa IefoHa IO CpefHeMy
nmepuony npeoGIafa0MuX Koaebanuii

1 — ¥cxonHble NaHHble, 2 — CIJIQXKEHHAaA KpUBas; 3 — TOYKH SKCTPEMYMOB (MAKCHMYMBI
¥ MHUHUMYMbI) Ha CIVI&)KCHHBIX KPUBBIX,

A — cpenHee copeprkaHue xJjopa B cjioe 0—150 em JYroBoro CpemHecToaGyaToro COJOHUA —
npuMep 4eTKO BHIpaXKeHHDbIX KBa3UIEpPUORMYeCKuX KojeGanmii CriaKuBaHHe TPOBOMMIOCH
OT pyku; B — copepmaHue XJopa B ropusoHTe B, (7—15 c¢M) JIYroBo-CTENHOrO MEJIKOCTO50-
YaTOro COJIOHYAKOBATOrO COJIOHLA — HPHUMCP HCYETKO BHIPAH(CHHBIX KBA3MIEPHOINYECKUX
KonebaHuit CKOMBb3AUICE CriIaKWBAHUEC C MHTepBajoM 70 cm



o 5

Ias Beibopa m 060CHOBAHMA MeTONUKH ONPOGOBAHMA MOTYT OHITH
C yCHEeXOM HpUMEHHMbHI YIPOIUIeHHBIe MeTOR 00pPAGOTKH PpPermcrpo-
rpamm. HawGosee mpocThIM u3 HHX ABIAETCA METON CKOJB3AMIETO
ocpegrennsi. OpHEeHTHPOBOYHAS, HO HOCTATOIHASA A HPAKTUIECKHX
Henefi omeHKa pasmepa meJoHA MOKeT OHITH MOJYIeHA dTUM CIOCOOOM
HemocpecTBeHHO 1o perucrporpamme. OcoGeHHO IPOCT TAKOR aHAIHU3
IpH 9eTKO BHIpA;KEHHOH MEePHONWYHOCTHM, He OCIOKHEeHHOH HamGoiee
BBICOKOYACTOTHHIMU KojebGanusamu (puc. 1, A). B atom caysae oH cBo-
AUTCS K 3aMepy BCeX HOJPAN MEePUOMOB IO PACCTOAHMAM MEKAY Giau-
RAUMINME  HKCTPEMAaJbHHIMA (PasaMu — MAKCHMyMaMy U MHUHHEMY-
mamu. Ha ocHOBaHNH O y9eHHEIX 3aMePOB BBIBOJATCS CPeNHAA apud-
MeTHIeCKas M Npefesbl KoJIeGaHMN OCHOBHOTO NEPUOfA, KOTODHIe
HOBOJBHO XOPOIIO COTJIACYIOTCA CO CHEKTPAJbHBIMM [JAaHHBIMH.

IIpn BEIpaKeHHHX Hambojiee BBICOKOYACTOTHEIX COCTABIAIOMIMX
Koje6aHmMit HeoOXOJUMO NPOBECTH ILpEeABAPUTEIbHOE CKOJb3ALIEe
CrIa)KUBAHKE, IPWYEM WHTEPBAJ CIIAKUBAHUA HOJNKEH COCTABHUTH
ot 1/, mo /5 BeIABIseMoro mepuopa KoxeGauwmii. [locie atoro ypaerca
IPOBeCTH YKa3aHHbIe BHIIIe mpomepnl. lIpuMep CKOIb3ANIEro CriasKu-
BaHNA PerHCTPOTpaMME mpuBojurcsa Ha puc. 1, b.

PexoMennyemas Belmie omepallus IIPeAmoJaraer, 4To 4acToTa Ipe-
00IafaloMuX IO aMIUIATY/e KojJeGaHuil MoKeT GEITH, XOTs GBI 0UeHb
rpy6o, oleHeHA «Ha riasy. B mpoTUBHOM clydae HeGXOQUMO IPOBECTH
PANK CROJB3AMMX CIIQKUBAHUA C MHTEPBAJIOM, BO3PACTAIOMMM IIPH-
MepHO BABoe (mampumep, 30—40, 70—80 u 150—160 cm).

Jasi onpenenenus pasMepoB Ief0OHA MOJydeHHblE CIIAKEHHBIE PA-
OBl BE9EPUMBAIOT Ha MmiauMerposoit Gymare. Ha xampeii rpagmk
HaHOCAT JHHHIO TpeHAa — Haubollee YcpeqHEHHBIH (C HMHTEPBaOM
6—8 m) xon m3yuyaemoii Benmumunl. Kakqyio permcTporpaMmy RejAT
HA OTPE3KW, PABHHE YABOCHHOMY WHTePBAaNy CTJIRUBAHNA [aHHOH
perucrporpammel. Ha waskmoMm orpeske ompeaensiior cyMMy Ham6oab-
IMIUX OTKJIOHEHW! OT JWHUM TPeHAa B Ty H ApPYyryio cropony. Haii-
HeHHbie 3HAYEHUS [JA Ka)KAOro MHTEPBajia CrIayKUBAHUA YCPEJHAIOT.
ITomyyennsie BesmuwnE W ABIAAIOTCA OpAMHATaMm TpeGyeMoro rpagm-
Ka. PasMep megona ompepmensi'or mo KpuBoil yOpiBaHUA cpefHell am-
MIUTYRB KOJEGAHMA oT MHTepBaja criakusanmsa. OH pasen alcruc-
ce u3rufa KPWBOI, HAYMHASA C KOTOPOTO KPUBAS BHINOJAKIBAETCAH.

OmpenenuB pasMep mHeIOHA, OIeHMBAIOT UCIEPCUIO, CBA3AHHYIO
C BHICOKOYACTOTHHIM M HH3KOYACTOTHHM BapbupoBanmeM. [lemxator ato
caemnyomuM o6pasoM. OmpesieasioTr CyMMapHY0 Aucmepcmio ! ucxopn-
HOTO (HEeCTJIa;KeHHOTO) pANa M PAAA CTIAKEeHHOTO, C MHTEPBAJIOM, PaB-
HEIM CpeflHEMY pa3Mepy MefoHa, B3ATOMY PaJu OCTOPOKHOCTH ¢ K03(-
¢unuentom 1,2—1,3. Hanpumep, eciu cpenuuil pa3dMep mefjoHa paBeH
2,5 m, TO pacueTHHI ero pasmep cilegyer HPUHATH, C OKPYIJIEHUEM,
pasusiMm 3,0 .

Hducnepcus criakeHHOTO psAfA HPUHUMAETCS B KadecTBE OIEHKH
HH3KOYACTOTHOTO BapbumpoBaHus. Jlmcmepcusa BBICOKOYACTOTHOI'O

! Onpepesnienne gucnmepcum psijia (BEHGOpKu) cM. B crathe E. A. JIMutpueBa B Ha-
crosimieM cGopHUKe,
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BAapbUPOBAHMS OLEHUBAGTCA IO DPA3HOCTH MEKIY MUCHepcHeH MCXOf:
HOTO (HeCTJIaKeHHOTO) PsAla U [uCHepcueil HU3KOYAaCTOTHOTO BapbUpO-
BaHuA. OIeHKY JUcHepcun HUBKOIACTOTIIOTO BAPHUPOBAHHAA MOJLYYAOT
10 PAasHOCTH Me:Ay cyMMapHoii Hucnepcueil nokasareis (IO HAHHHIM
CILIOITHOTO ONpo0OBaHUA HAGIIOHAEMOT0 yYaCTKa) M 3HAYCHHEM BEHI-
COKOYACTOTHOTO BapbWPOBAHUSA (MOJYYeHHHIM IyTeM YCPeXHEHHA
OIEHOK II0 OTAEJNbHEIM TPaHIIEeAM).

Pexomengyercs Taxske oTHeldbHO ONEHMBATH AucHepcuio HambGoiee
BBHICOKOYACTOTHOM 9acTH PETrMCTPOTPAMMEI, T. €. KOJeOaHuA ¢ JJIMHOM
BolHbI MeHee D0 cm (3Ty YACTH MOKHO HA3BaTh TAKKe YIbTPABHICOKO-
9acTOTHHM BapbupoBaHueM). Taxkas omenra HeoOxomuma Mg 000CHO-
BaHMA BHOOpa Texuumkm oupoGosanus (Gypenme wim NIypPoBKa).
C oToil melbl0 MPOBOAAT CKOJB3sLIee Cria:KuBanme ¢ maTepBasom 30
u 50 cam, mocie 4ero ONEHWBAIOT AMCIEPCHUIO CTIIAMKEHHBIX TAKHM o6pa-
30M PANOB. ITY MOCIENHIOKN CPABHUBAKT C JUCIEDPCHEH BHCOKOYACTOT-
HOrO BapbUPOBAHMA, HOJy4eHHON pamee. Ecim pgucuepcmsa pspa,
criaskeHHoro ¢ matTepsaioM o0 cu, mpumMepHo B 3,0—4 pasa MeHble,
4eM JUCIOepPCHS BHICOKOYACTOTHOIO BAPHUPOBAHHUA, TO IPUMEHEHUE
MUKpoIIypdoB mpepmourureibHee Oypenus. Ecam pmucmepcus psapa,
criaskeHuoro ¢ uurepsaiom 30 cm, mpumepuo B 2,0—2,5 pasa MeHb-
e AUCHePCHU BEICOKOYACTOTHOTO BAPBUPOBAHMSA, TO IeiaecoobpasHO
OypeHne HHCTPYMEHTOM yBelmdeHHOro amamerpa (Ao 20—25 cm).

Meroauaeckoe 3HaveHme aGCONIOTHEIX BeJHYNH BHICOKOYACTOTHOM
U HU3KOYACTOTHON COCTABJIAIOMUX IPOCTPAHCTBEHHOTO BAPbUPOBAHUA
PEKOMEHyeTcsl ONEHMBATH II0 YACTHOMY KOI(PPUIMEHTY BapHAI[UH

(Van), ®otopmit ompepenserca BopaykeHmeM V, = ]/D/M -100, rpe
D — onenkxa gucuepcmm, cBA3aHHOI ¢ JaHHOM KaTeropueil Bapbupo-
BaHHMA (BHICOKOYACTOTHOTO MJIM HU3K0OUacTOTHOTo), M — cpemuss
apuMeTHUeCKaA BeIWIMHA IOKA3aTENsA, M3MEPEHHAsA IO JAHHEM
CILIOITHOTO HEePBHYHOIO OIPOGOBAaHHS IO CeTKe.

B xauecTBe OPUEHTMPOBOYHOI OLEHKM MOKHO LHPHUHATH, 4TO IIPH
Beauuune V, > 20% cooTBeTcTByIOLAaA KaTeropus BapbUPOBAHUSA
BLIDa)KeHA CHIbHO, B CBA3H C 4eM IeJ1eco00pasHO M3BICKUBATH OYTH
COKpAIleHNUs ee BINAHEUA HA Pe3yabrarTsl HaGIIONeHuA (CM. HEIKe).
C aToil meabIo CiIefyeT UCKATh 3aBUCUMOCTH MEKAY M3YTIaeMBIM JUHA-
MUYEeCKUM IIOKa3aTejeM M ero akropamMu, KOTOpEE MOTYT OBITH HC-
HOOMB30BAHEL IS HMHAUKALUH.

Ecau pucmepcmsi HHM3KOWACTOTHOrO BaphUPOBAHHS BeIMKAa, T. €.
V., upessimaer 20%, To Ieiecoo6pasHO HOIBITATHCHA BEABUTH TOIO-
rpadui HH3KOYACTOTHOTO BAPHbUPOBAHUA CBONCTBA METO{OM U30JINHIHE
10 JAaHHEIM CeTKH OHMpPoOOBaHMWA, C NPUBJIEYCHUEM HHAUKALMOHHBIX
cBa3ell. BriABieHNe WHAMKAIMOHHLIX CBfA3eidl HPOM3BOJUTCA € IO-
MOIIBI0 KOPPEISNUOHHOTO W PEerpecCHOHHOTO AaHAIM3A JAHHHEIX CIIOMI-
Horo (OO ceTKe) OHpOGOBAHMA YyYaCTKA. OTH METORHl M3JIO0KEHBI
B cratbe E. A. [Mmutpmesa B HacTosmiem cGopHUKe.

IIpr nnamwpoBammm JauHeiliHOro (TpaHIIeiHOTO) onpoO6OBaHUA
1eecoofpasHo HCXOAUTH M3 Cledyiouux coobpakenui. l3ydenue
LPOCTPAHCTBEHHOTO BAPBUPOBAHMUA [OJ/KHO OXBATHBATH HMHTEPBAI
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komebanmit ¢ mepuopgamu ot 0,4—0,6 o 5—6 m. Ucxomsa ua »roro,
mwar onpo6oBaHmA JIyddle HPUHATH PaBHHIM He Gomee 20—25 cm,
a uuHy TpaHwen — He menee 20—25 m. Yucio KoJ0OHOK B TpaHiiee
He foiyKHO ObiTh MeHee 80—100, no eme myume, ecim ono Gymer He-
ckoJbKo 6oabime. Tar, mpu 160 Toukax u mare 25 cu MOKHO YHOBIE-
TBOPDHUTEJBbHO OXaPAKTEPU30BATE KoJeGaHMA ¢ MEPHOAOM N0 O M.
Hpome cenuanbpHEIX ciIydaeB npu onpoGoBaHNM MOKHO OTPAHHIATHCS
ray6unoit fo 0,5 M, [0 KoTopoi (B cpefHeil m0a0ce) 0GEYHO PasBePTHI-
BaeTcsi HamboJlee MHTeHCHBHAs cesoHHas muHammka . Or16Gop oGpas-
IOB J0JKeH IPOU3BORHUTHCH (€3 MmepepsBOB KaK IO BePTUKAIH, TaK
U [0 TOPW3OHTAIM (MIN ¢ MUHAMAJIBHBIMA IPOMEKYTKAMHU MEKIY KO-
JoHKaMu). 3aMepsl MOP(OIOTHUIECKAX NOKa3areleil MoJKHbL obecie-
9UTh HOJIy9eHUe CPeJHUX 3HAUECHHMN Ha OTpe3Ke, PABHOM IHATy ONPO-
GoBaHuUA.

OGparuMca Telepbh K BOHOPOCY O TOM, IO KAKOMY IPU3HAKY WX
10 COBOKYIHOCTM KAKHX NPU3HAKOB CcJefyeT M3y4aTh OIMCAHHOE
BHIII€ BAPbHPOBAHUE IOYBH, YCTAHOBJIEGHNE BEIMYMHBI NEIOHA M T. [.
Jatp To9HHI ¥ 000CHOBaHHEIH OTBET Ha BTOT BOHPOC B HACTOAIIEE
BpeMs He NIpPeACTaBISAETCS BO3MOKHBIM. IloaToMy MBI GymeM BHIHYK-
JIEHH OTPaHWIUTHECHA JUIIb HEKOTOPHME OOMUMH €000 paKeHnsIMH.

Bo-nmepBrx, BHOOD IpHU3HAKOB [OJKEH IPOU3BOJUTHCA C YYETOM
TeHeTHIECKUX 0COO0eHHOCTeH MaHHO! MOYBH M OPOTPAMME HaTbHENIINX
cramuoHapHnx Habmiofennii. Bo-BTOpHX, B 4MCI0 BHOHMpaeMBIX JOJI-
JKHEl BXOJUTb IPU3HAKN, KaK yCTONuMBEE BO BpeMeHH, TaK ® 00xama-
oI7e 3aMeTHOM WIM [{ayKe 3HAYMTONbHOH M3MEHIMBOCTHIO B T'OJOBOM
nuKIe W 6ojee KOPOTKEX IIMKJIAX.

Ilo meperiM Dpm3HakKaMm MH OyJeM CyAuTh O BapbHDOBAHHH B IPO-
CTPAHCTBE CBOMCTB OCHOBHOM MaccH TBepioil ()ask mOYBH, CO3MAHHOM
X0JI0OM YACTHHX ¥ 00muX IOYBOOOPA30BATEIBHEX MAaKPOIPOIECCOB.
Bo Bropymo rpynny npumaHaKoB CieyeT BRIIOYAUTH IPEKIe BCETro Te,
KOTOpHE OYAYT CIYKUTh 00BeKTaMu CTAMMOHAPHBIX HCCIEeJOBAHMUIA,
T. €. OPH3HAKH, OTHOCAMMMECH K MUKPOIpPoIeccaM.

Ucxops us »TuX coobpakeHuil, MOKHO, BEPOSATHO, PEKOMEHKOBATh
B KayecTBe IPU3HAKOB, HHAMIUPYIONNX BAPLHPOBAHUE CBOMCTB HOUB,
cleqyiomee: COAep/KaHMe TyMyca, cofep;KaHme MJIa B (PusmiIecKoi
ramas, o6mennsx Ca?t u Mg?+, oOMeHHON KHCIOTHOCTH B TeX MOYBAX,
rpe oma mmeercsa, pH BomHO# M cojeBOfl cycmeH3uHW, YMCIO MHKDO-
OpraHm3MoB (METOJOM IPSIMOTO IIOACYETA KIETOK B 06pasmax), BJIaK-
HOCTB, YAeJIbHYI0 IOBePXHOCTh. B mouBax KapboOHATHHX K 3TOMY
mepeudio cienyer Ho6aBUTH ompefelieHMe COfepsKaHus KapOoHaTHOR
CO,, B mouBax 3aCONEHHBIX — COJEepPKAHUE BOTHOPACTBOPUMHIX HO-

1 Insa noys ¢ npoduaem Tuna ABC 1 ¢ YeTKO BHpasKeHHHM pacujieHeHHeM TOpHU-
30HTa A (Hampumep, A, U A, B IepHOBO-IO/30JUCTHX I09BaX) HeoOXOqUMO 0X-
BaTHBaTh He MeHee JeTHpPeX rOpU30HTOB (A;, A,, A,B u B — BepxHiol0 4acTs,
a B aecy emie u A,). Ilpu BydsenHoCTE T0YBOOGPA3yIOLIel MOPOAH Heo6XomuMo
KpPOMe BHIIECKa3aHHOTO M3MePATH MOLIHOCTH BePXHEro WieHa U HCCIef0BaTh
0coGeHHO BHMMATedbHO BepxHuil 10-caHTUMETDOBHIA cioil HIKHero. — A. P.
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nos Ca?+, Mg?+, Na*, SO; , Cl- u obmeit cymmer SO} (ompememnenneé
TaK Ha3bBaeMOro THIICA).

Ilpn Hanmwaum aHANTUTHYECKUX BO3MOKHOCTEH K BTOMY LEPEYHIO
MOKHO H0GAaBUTH M BajlioBOE OIpefeleHHe CONEeP:KaHUA HEKOTOPHX
onemenToB (mampumep, SiO,, Al,O4, Fe,05 CaO, MgO, K,0, Na,O,
P,0;, TiO, nan xoTs 661 HEKOTOPHIX U3 HUX), B 0CO0EHHOCTH JJIA 0YB
C OTYETIHBO BEIPAJKEHHHIMM MPEBpPAlieHMeM U MepeJBHKeHUeM aJio-
MOCHJIMKATHO® 9acTM — IOJA30JIMCTHIX, COJOHIOB, OYpHX JECHHX
nT. .

Ilpn B3aTMH 0Gpa3IOB I M3yYeHUsA BAaPbUPOBAHUA COCTaBA W
CBOMCTB IOYB MOKHO OrPAHMYATHCS OTHOCUTENBHO HeOOJBIION riy-
OuHOi, yYuTHIBasi, 9TO0 ¢ riyGuUHOM CTeleHb BaDbUPOBaHMA, KaK mpa-
BUJ0, ymeusinaercs. [losromy npu BasgTum 06pasiuoB AJiA yKa3aHHOH
HeJlu MO,KHO orpaHHYMThCA riay6unoit 0,5—0,6 # ¥ TOABKO [JsA BIaK-
HOCTH W COJEpyKaHUA cojieil npuuATh raybuny, pasayio 1,0—1,5 ax L.
ITocnennee racaercs Tawike M TeX CJIyYaeB, KOTMA B HIDKHUX CIOAX
nabiiogaercsa maMeHeHme JduTojgormueckoro crpoenms III'T.

UccnemoBanme IpocTPaHCTBEHHOr0 BAPHUPOBAHMUA I[OYBHI IIPOM3-
BoAMTCA B ciepyiomem mopsjake. Ilpexme Bcero, mocie Toro Kak
Tpacca Oynymeil Tpauiien Gymer pasMedeHa W NPOHUBEIMPOBAHA, IIO
JuHuY Gynyiiei nepegHeil CTeHKH IPOU3BOAUTCA OypeHue HA TIyOouHy
1,0—1,5 » gepes rammguie 20 cu, ¢ 0T60poM 06pas3moB Ha BIAKHOCTD
gepe3 Kaxapie 10 cx mogpsan. C moBepxHocTH Jydile B3fATH 00pa3Ibl
0—5 m 5—10 cm. Yacts crBaskMH (Hampumep, KaKAyl IATYIO)
/KeJIaTelIbHO J0BecTH [0 GoJjbliell TIyGuHE, K0 2 M MIH Jaske TIy0iKe,
JJIA OIlEHKU BaPHbUPOBAHUA BIAKHOCTA B 0ojiee TIyGOKHX CloAX. ITH
CKBA)KUHEI IIpU ri1y0MHe TPYHTOBHIX Boj 6—8 m (me Goxee) ciemyer
TOBOAMUTH [0 WX YPOBHA, C 3aMePOM IOCIefHEro depes cyTkm. llpu
HAJINIAM MePTBOTO TODPM30HTA MCCYLUIEHWS 5TH CKBAKUHB CleRyeT
yray6asaTs B Hero He menee deMm Ha 0,5 x.

PacturenpHocts Ha moBepxHocTH Oymyilell TpaHIlenm ciaexyeT
IpeBAPUTENBHO CKOCHTH KaK MOM(HO HIGKe, W eciim paboTy Helb3s
3aKOHYATH B OJUH [EHb, TO HEOTPAGOTANHYI0 IACTh TPAHIIEM HYKHO
3aKpHITh INIEHKOH U CHUYKEHWS BEJINWYMHBI MCIADEHUA M JJIA IpPefo-
xpaHeHus oT goxiA. Ilpum Gypenmm cilefiyeT BHUMATEJBHO OCMATpH-
BaTh W ONUCHIBATH 0GpA3I(b, BoIHMMaeMmblie W3 OGypa, A KOHTDPOJA
aurojiorudeckoit omuopomuoctu III'T. Ecau GypeHume BEIABHT 3aMeT-
HYI0 HEOJHOPOJHOCTH, TO 3TO MOKET [aTh OCHOBaHWE [IJIA OTKa3a OT
HAMEYEHHOI0 yYacTKa.

9To mepBHUHOE OMpefelleHNe BJIAKHOCTM CIeAyeT IPUYPOYUTH
K CPOKY, KOTa MOKHO OJKUaTh MAKCHMAIbHOTO BAPbUPOBAHMA BIAK-

-

MHorue MoYBH ¢ HEIIPOMBIBHBIM THUIIOM BOJHOTO PEKUMa MMEIOT OTYeTIUBO BHPa-
JKeHHHH COJIeBOH TOPW3OHT B HIKHEH 4acT# IePBOTO METPOBOrO CJOA Mian (da-
me) BO BTOPOM MeTPOBOM ciioe. TaKOBH 10jKHHE (a4 MHOTAA ¥ OOGHKHOBEHHHE)
YePHO36MHl, TEMHO- M CBeTJIO-KAaLITAHOBHE IOYBH, CEpPO3eMH U T. . B Tarux
TI0YBaX COBEPIIEHHO HeOGXOqUMO OIpefiessiTh TAYOUHY 3ajleTaHUA COJIEBOTO TO-
PM30OHTA, KOPPENMPYIOMICro ¢ HUKHEH TpaHuIleil 30HH AKTWBHOTO BJarooGopo-
Ta.— A. P.
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HOCTH,— K CepeJUHe JeTa B JeCHO! 30He, K HAUAJNy JieTa B JeCOCTeNH
¥ K KOHIy BeCHH B Gojiee CyXuX 30HAX.

IMocne oxomuyanusa GypeHuss TpauHmes OTPHBAGTCHA KO TIyOWHBI
1,5 m. OnuceiBaeTcAa, KaK CKa3aHo BhHillle, paGodas CTEHKA, IIOCIE Yero
u3 Hee 0T6Upat0TCs 06PABIIH AJis HCCIET0BAaHUA BaPbHPOBAHUS CBOHCTB
mouBH. ITH 06pasnsl Gepyrca us yskux (mmpusoir 10 cm) KoloHOK,
OTCTOAMHUX OfHA OT Apyroil HA 20—25 cm mo Beell fimHe TpaHIIen.
Bepytcsa onn moppsn, 6es mepepsisa o BePTUKAIHN, HO ¢ COOIIOfeHIEM
rpaHUI MOPQOIOTHIECKNX TOPU3OHTOB, IPUYEM BEICOTa 00pa3moB He
moskHA mpesbimmaTh 10 ¢M, a B TOPH30HTAX ¢ MEHBINE MOMHOCTHI0 —
PaBHATHBCA TAKOBOM.

Ot6Gop menecoobpased no ray6uan oxoso 0,5 x, B mpemeiax KoTo-
poii BappupoBanmne ObiBaeT, Kak npasmio, Hauboapmum. Ecin B mou-
Be UMEIOTCA COJH, OTCYTCTBYIOIIWE B BePXHHUX ee CIOAX, To 06pasIul
OepyTcs no Goaplieil rayGuUHK, 9TOGH 0XBATHUTH CJIOH, B KOTOPOM Baph-
WpOBaHNE COAEP)KAHUA CoJiel B TofoBOM IUKJIe MOKeT OKasaThCA
CYIECTBEHHBIM.

Pesyasrarsl aHaJWTH9ECKOTO MCCAEOBAHUA B3ATHX 00pasmoB
B COoYeTaHMM C 3aMepDaMM X 3aPHUCOBKOH B TpaHllee BapbHPOBAHNA
MOPPOTIOTUIECKOr0 CTPOEHMS HPOPMIIA IOYBHL U IOCIHYKAT TeM MaTe-
puasoM, KoTopbiii, 6ynyuu oGpaboTaH MeToJaMu, ONUCAHHEIMHU BHIIIE,
JACT OGBEKTUBHYI0 XapaKTePUCTUKY IPOCTPAHCTBEHHOTO BapbHPO-
BAaHHUS CTPOEHHs, COCTABAa U CBOMCTB IOYBHL.

NEPBUYHOE U3YYEHWE CTAIIMOHAPHBIX YUYACTKOB

Cramuonapubie YYacTKM, BHIOpaHHEE B COOTBETCTBHH C BHIIIEHM3JIO-
JKEHHBIM, MOJIKHEI HOIBEPTHYTHCA HOXPOOHOMY WM3Yy4eHWIO IJIA yCTa-
HOBJIGHHMSI NEPBOHAYAJIBHOTO HX COCTOSHHMS M [Jf ucYepIHBaiomei
XaPAKTePUCTUKH.

HKpome Toro, mepBmaHbIe UCCIACHOBAHUA HOKHBL 0XaPAKTEPU30BATh
IPOCTPAHCTBEHHOE BAPhUPOBAHUE MOKasaTeseil n3ydaeMBIX PEKHUMOB,
a TaK/Ke BBIABUTH UM OXAaPAKTePU30BATHh HHAWKAIMOHHBIE CBA3U, KO-
TOpPBIE MOTYT GHITH UCIOJB30BAHbl KaK IS KOPPEKTUPOBKH METONUKH
onpoGoBanus, TaKk W JJIA YyTOYHEHMS IOJYIeHHHIX NAHHEIX IO CE30H-
HOW AWHAMUKeE.

IlepBBiM, cOBEPILIEHHO HEOOXOMUMbIM DIIEMEHTOM ITIEPBUIHOTO H3yde-
HUA ABJIAETCA COCTABIGHHE TONoTpagudecKoil Kaprsl B Macmrale
1:200 mam 1 : 250, mpousBogmMOe IyTeM HUBEIMPOBKH IO CeTKe
KBaJpaToB, pasburoii B Harype co cTopoHoil 10 mam myume 5 x, T
¢ paccTaHOBKOW mmKeToB uepes 1—2 x, a ayume gepes 50 cu. Huse-
JUPOBKY CJIeAyeT BeCTH OT XOPOIIo 3aKPEeINIEHHOT0 pernepa, KOTOPOMY
IPACBAMBAETCS YCIOBHAA OTMOTKA, 00€CIEYABAIOIAA [T0I0KATEIBHYIO
BEJIMYUHY OTMETOK HA BCEM YYaCTKE CHEeMKH. 1'0pusoHTalm HA KapTe
HOKHE HaHocuTheA depes 10 cx, momyropmsonTaim — depe3 S cM.
Ha sToit KapTe MHCTPYMEHTANBHO MOJKHBI GHITH HAHECEHBI BCE €OCO-
Ople» OO'BEKTH — CYPUMHBI, OTHeJIbHbie KYCTAPHUKU CPERM TPABAHOTO
HOKpPOBa, YUACTKH, IOBPEKICHHEE YeI0BEKOM, U T. I. B mecy mosmust
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OBITH HAaHECEeHbl TOYKU PACIIOJLOKELINS CTBOJIOB [lePeBbeB, KyCTaPHUKOB
1 mp.

Crremytomuii BayKHBIH 3JleMEHT IePBUYHOTO M3YUEHUA — 3aKIaKa
YIOMAHYTHX BHIIe TpaHIIedl u mx ucciaegoBanme. Vx peromeHgyercs
3aKJIANbIBATh HE MEHee [IBYX HA [ABYX IPOTHBOIOJOKHHIX CTOPOHAX
HaMedeHHOTO YYacTKa, KOTOpPOMY ClefyeT HPHAABATH IIPAMOYIOIb-
Hylo ¢opmy. Ecnau ygacrox BmbOmpaeTcs HA CKJIOHE, TO €ro IEeJeco-
06pasHo BHTAHYTH NIONEPEK CKIOHA U [JINHHYIO CTOPOHY CHeJaTh IpHU-
MepHO BABoe Goiblle KopoTKux. J[Be Tpauliem mpm 3TOM pacmojara-
I0TCA BAOJH CKIOHA U, CIeJ0BATeIbHO, BAOJb KOPOTKAX CTOPOH yda-
CTKa, a TPeThb — HONEepeK CKJIOHA, BIOJIb HMKHel cTopomm. [[numna
TpaHIlei# Mo;keT OHTH peKoMmeHmoBaHa pasmodl 20—40 x, mmpumma
ompepenserca ymnoocTBoM paborei m MmosxeT paBHAThes 0,8—1,0 m.
W x Tpaccel mpeBapuTeIbHO HOLPOGHO HUBEINPYIOTCA BOIEL OyqyInei
paboueil cTeHkn, ¢ paccTanoBkou nukeToB epes 10—20 cm u ¢ mocie-
MyIOMUM BHYOPYMBAHHEM HpPOQUIA B TOPMBOHTAIBHOM MacimTabe
1:50 uan 1 : 100 u Bepruramsmom 1 : 10.

MuunManbaass rry0mHa TpaHimedl foixEa mocrurath 1,5—2,0 x
B JecHoii 3ome, 3,0—4,0 m B necoctennoit, 3,0 » B cremHodl um 1,5—
2,0 » B mpoumx, Goxee cyxmx 3oHax. Eciam IpyHTOBBIe BOMIH BCTpE-
9eHH Ha IIyOMHAX MEHBIIMX, UeM yKa3aHHble, TPAHIIEN BHKAIBIBa-~
I0TCA [0 HX 3epKala.

OpfHaxko NepBOHAYAIBHO TPAHIIEM BHIKANBIBAITCA OO0 TIyOHMHEL
1,5 » u mcmonk3yTCA KIS cGopa MaTepMasa IO yCTAHOBIEHHUIO 3aKO-
HOMEPHOCTEe#l MIPOCTPAaHCTBEHHOTO BAaphUPOBAHMA I0YB. 1aKuM Mare-
PHAJIOM CIYKHT Ipek[e BCero 3apuMcOBKa paloveil CcTeHKH TPAHIIEH.

3apUCoBHBAIOTCA TPAHANB BCeX MOP(OIOTHUECKAX TI'OPHU3OHTOB,
TPAHUIE CIOEB C COJEBHIMH WM KapOOHATHHIMM BHIEICHUAMH, Tpa-
HAOA BCKALAHUA ¢ KHCIOTOH (M ero MCYe3HOBEHMS, €CJIHM TaKoBOe
Ha0I0gaeTca B IpefelaX CTeHKM), TPAHUI(E JUTOJOTMICCKH OTIMIa-
IOMHUXCSA CI0EB, TPEMIMHBI, KPOTOBUHHE, KPYIHBE KOPHEBHHBI, KPYIIHEIO
KOHKPENWN U CTHAYKeHUS U T. . 3aPUCOBKHM BEIIOJHAITCA HA OCHOBA-
HUH COOTBETCTBYIOIUX 3aMePOB, IPOM3BOAUMEIX yepes kaxmgsie 10 cm
HO CTPOTO BEPTHKAJIBHBIM JMHHAM. KpoMe TOTO, MJf M3YIEHUA 3aKO-
HOMEPHOCTeHl IPOCTPAHCTBEHHOTO BapPbUPOBAHHS IIOYBHI B TPAHIIEe
npou3BofuTICsA 0T60p 00pasmos m3 paGodueil CTEHKM N0 CHeNHANBHOMN
MeTofuKe, KoTopasf Oymer ommcaHa HIMKe.

ITocae Toro kak aTm oGpasI(Bl B3ATH, TPaHuies yraybiaserca RO
3a/{aHHOY BeJIMIMHbI. IIPOM3BORMTCA 3apHMCOBKA CTPOCHMA HIGKHUX
ciaoes IIT'T. 3arem o16mparoT ocHoBHEIe 06pa3El i obmeil xapakTe-
puctukm mouBkl. VX GepyT ®3 BePTHKAJIBHHX KOJOHOK COUCHHOM
10 X 10 cm, mompsanm (Ges mepepwsiBoB), o6pasmamu 10-camTmmer-
pPOBO#i MOIMHOCTH, HO ¢ COOJIOfeHMeM TIPAHUL MOPEPOJIOTrHIeCKUX
ropu3oHTOB (T. €. MOUIHOCTH [BYX CMEKHBIX 00pasmoB MOKET OHITH
u Menbime 10 ¢k, COOTBETCTBEHHO pa3eIAIEdl WX rpanuie TIOpH-
3ouTa). Homonkm pacmomararot Ha paccrosaun 20—25 cu ogHa ot
mppyroii. OpHoBpeMenHo GepyT 00pasmpl AJIA CHENUANBHBIX HCCIEKO-
BAHNN — MEKPOMOPQOJIOTUIECKUX, JUIA OUPEJeTeHHs] CONEPIKAHUA
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KPYIHBIX KOHKpenumél u CTssKeHHit W mp. B mHeoGXomuMeix ciydasx
GepyT m MOHOJATH — jauGO METPOBHIE WM ABYXMETpOBHie, JuGo U3
OTIEJBHEIX TOPH30HTOB, IS MNCCICNOBAHUA TeX MJIH WHEIX HeTajeil
CTPOGHHS IOYBEHHOH TONINH.

Papom ¢ ma3BaHHEIME KOJOHKaMu GepyTcd, TOMe KOJOHKOH, 00-
pasnmul A onpepneixenus ooremuoro Beca (OB): B BepxmeMm moiymer-
POBOM CJI0€ — IPHEMEPHO C TPeXKpPaTHOM IMOBTOPHOCTHIO, B cioe 0,5—
2,0 # — ¢ mByxpaTHO#, a Tay6iKe — OMHOKPATHO. ITO [aeT MO BCoi
TpaHIIee COOTBETCTBEHHO He MeHee eM 15-, 10- m 5-kparTnyio mosTop-
socTh. OGpasnw gus onpeneneruda OB GepyT mo ofHOMY U3 CepeImHE!
Rayj0ro MophOIOTHIeCKOT0 TOPUBONHTa, HO He peike wem 9—10 cm,
B mpomesxyTKax MesKIy KOJOHKAMH IS B3ATHS OCHOBHHX 006DpasmoB
u 06pa3noB s onpepenerus OB mMoryT GHITH B3ATH, TOM6 CILIONIHEL-
MU KOJTOHKAMH, MOHOJHTH JJI KOIMIeCTBEHHOTO ONpenelleHns Cojep-
KaHUA WOopHeEH pacremmit (Wwiomanxs MoHOAmTOB 20 X 20 mum 25 X
X 25 cm; BHCOTA JIOMKHA COOTBETCTBOBATH MOIHOCTH Mopdoiormue-
CKAX TODPH30HTOB).

ITocne B3sATHA BCEX NepednciAeHHBEIX 06pPasloB CTEHKA TpaHIIEH
3a9mmaeTcs ¥ Ha Heil MPOM3BOMUTCA IpelnapHpOBaHAe KOPHEBEIX CH-
CTeM PaCTeHWH W 3apWCOBKa UX CTPOGHHA. B mampmeiimeMm Tpanmen
HOJKHE! GHITH 3apHITH, HO IPEBaPUTEIHHO OHH MOTYT GHITH MCIOIb-
30BAHH JJIA YCTPOHCTBA Pa3iMYHHIX MON3EMHEX M HAJ36MHHX COODPY-
JKOHHH, CONPAKOHHKX, HANpPAMEP, ¢ YCTAHOBKOA JU3XMETPOB, HCIa-
puTened # T. .

Bce ckasaEHOe oTHOCHTCA K TOMY CJIydalo, KOTJIa CTAaIMOHADHbIMA
Y9aCTOK JOJLKeH OHTH BHOGpaH B npenenax ogaoro SIIA. Ecanm o6bex-
TOM CTaOWOHADPHHX Habaomenuil 6ymeT yIacTOK ¢ KOMILICKCHHIM 109~
BeHHEIM IIOKPOBOM, TO BCe CKasaHHOe ocTaercs B cuie. Ho mecra mis
3aKJaJ[KA TPaHIIeil B HTOM ciIydae cliefyeT BHOMpPATh TaKuM o6pasom,
9T00H OHE Tepecerain Gollee WiIm MeHee MocepequHe HecKoIbKo IIIA,
IpeficTaBIAIMMuX co60il pasaudnke 31eMeHTH Komiuiekca. Hanpumep,
IpU TPEXWIEHHOM NOKPOBE, XapPaKTePHOM JIIA HEKOTOPHX Y9acTKOB
IIpuracnmiickoil HU3MEHHOCTH, TpaHImes MOeT HaymHaThca Ha IIIA
COIOHYAKOBOTO COJIOHIIA, IepecexaTsh KojJbIHeoGpasuuii JIIA csermo-
KaIITaHOBOI NOYBHI, 3aTeéM — 3aMKHYTHI, 6ojiee MM MeHee OKpYyI-
aptit AIIA TemBomBeTHOR ™TOYBH 3amamuUHE, 3aTeM — cHoBa OJIIA
CBeTI0-KAIITaHOBOI II0YBH, BHIXOMUTH HA COJIOHEI, U T. /., C TeM 4TO0H
OIHO# TpaHIIeell 0XBATHTh B ABYX-TPeX MOBTOPHOCTAX BCE CMEKHEIE
KOMIIOHEHTH KOMILIeKca. Tak ke Jo/KHA 3aKIabiBaThCA U BTOPAs
TpaHIIesA, Ha JMPYTo#l CTOPOHE CTANHOHAPHOTO YIACTKA, a eCiad Heol-
XO0/[IMO, TO W TPeThf. ECTecTBEHHO, YTO B 3TOM cliydae O0Imas ILIO-
majgb CTALEOHAPHOTO ydYacTKa OyleT 3HaYMTeNbHO Golibme, TaK Kak
Ha Hell OMKHL OHTh BHGPAHH J0CTATOYHO GOMBIIME YIaCTKHM KO-
ro KOMIOOHeHTa KOMILIOKCA.
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OYTH U CHOCOBBHI OITUMUSAIINN
METOJANKHN OIIPOBOBAHUSI

OCHOBHHIMHU CpECTBAMM, KOTOPHIMH pacHojiaraeT 3KCIEPUMEHTATOP
IJISl MOBHILIEHNA TOYHOCTH HOJYYAaeMBIX Pe3yJbTaToB, MOMUMO HeEKe-
JIaTeABHOTO VIl HEer0 YBEJIMYCHUS HOBTOPHOCTH, ABJIAIOTCA yBelude-
HUE 30HHA OHPOoOOBAaHWA W PANMOHAIBHOE PACIOJIOKEHHE TOYEK —
noBTopHocTel. O6 yciaosusax s3dPeKTHBHOTO yBedudeHus 30Hma (yBe-
Jp4eHne quamerpa 0y poBOTO MHCTPYMEHTA WM 3aMeHa OypeHus Oryp-
¢$oBKoi1) roBopuioch BhIle. K yBeaudeHuio 30HHA OTHOCUTCA IO CY-
HIeCTBY M IPHUMEHEHHe CMeIIaHHbHX 00pa3ioB, KOTOpPOe HpHU CTAIHO-
HapPHBIX HCCIENOBAHUAX B HpuUHIMIE He oTBepraercA. OmHAKO CMelln-
BaHWe CHMKAeT IJIaBHHIM 00pa3oM 00beM aHaJIUTUIECKOH paGoTH, HO
He o0beM camMoro omnpo0OBaHUA.

OcranosuMcss Ha crnocob0ax pacHoOJIO}KEHHS IMOBTOPHOCTEH A
yAydYeHUs JAHHBIX pEeKUMHBIX HaOmomenuii. VwmeloTcs ueTsipe
OCHOBHBIX cIoco0a TaKOro yJydIuelns.

1. I'pynnuposka ToYek onpoOOBaHUA CPABHUBAEMHIX CPOKOB Ha-
GJoMeHdN Ha IUTOMAJKaX MUHMMAJLHO NOHNYCTHMOTO pa3mepa (maiee
Mbl GyqeM Ha3biBaTh UX TONUYHBIMU IIOMATKAMH). Y MEHBIIEHUE T'0-
OUYHOM MJIOMANKKA [IUKTYeTCH CTPeMJIeHWeM COKPATHTh IPOCTPaH-
CTBEHHOe BapbUPOBAHME M3MEPAEMOTro IOKas3aTels BHYTpu ee. Munm-
MaJIbHO NOMYCTAMBIM Pa3MepoM TOJNUIHON MJIONIANKH SIBJIAETCA, KaK
VKa3HBa/JI0Ch BHIE, pasMep MOYBEHHOTO WHAWBUAYYMa — IeJOHA,
OJJHAKO HPaKTHYECKH OOBIYHO HPUXOMUTCSA BHIOMpaTh OoJblimil pas-
Mep BBHUAY HeOOXOUMOCTH 0GeCHmednTh H{OCTATOYHBIM «3amac ILTO-
maau» — He MeHee 9eM Ha ToJ[ HellpepBHIBHHIX HAOIIONeHMIl.

2. Bei60p MUHMMAJBHO JONYCTHMOTO PACCTOSHHUA MEKAY OTHENb-
HBIMM CKBR)KMHAMH, OTHOCAMMMUCH K DPa3JUIHHIM CpokaM Habiiofe-
HOA, TUKTYeTCA TeMH e co00paskeHusaMu, yTo u B n. 1. ITo paccros-
HIE ONpPefIeIACTCA PAaIyCcOM 30HBI BIWSAHUA paHee 3aJI0}KEHHOUW CKBa-
JKOHBL (B Tpefesiax 30HH BJIMSHUS HapPYMIaeTCs €CTeCTBEHHBI Xof
HM3YIaeMOTO PEyKUMa).

OGoCcHOBAaHHOE COKpAIeHHe PACCTOSHUS MEKAY TOUYKAMU IPHBO-
IUT K 3HAYATEJIHLHOMY COKPAIIEHWI0 pasmMepa TONMYHON HJIOMAIKHU, a
CJie[0BATEJIbHO, ¥ IIPOCTPAHCTBEHHOTO BAPbUPOBAHUA BHYTPH ee.
3TO B CBOI0 04epelb MOAKET MO3BOJUTH COKPATUTH HEOOXOZUMYIO IIOB-
TOPHOCTH HPOGOBAHHUA IUIOMAAKK, YTO NIPUBENET K BO3MOKHOCTH elle
COKpPATHTh €e M [OBECTH pasMep IJIOMANKH [0 TEOPEeTHIeCKH JOIy-
CTEMOTO MHHMMYMa, T. €. [0 pa3Mepa HEMHOTUX MeJOHOB.

OpHako 1o Tex HOP, MOKA paguyc 30HH BIWAHUA AJISA Pa3TUIHBIX
PEeKUMOB W IOYB 9KCHEPHMEHTAJbHO He W3yYeH, yKa3aHHHI pasMmep
OPUXONUTCH HA3HAYATh C OIpPEEeJeHHbIM «3aIIacoM HaJeKHOCTHY.
IMosToMy MBI pexoMeHIyeM paccmosrue Mmexcdy CKAHUHAMU, OMHOC-
WUMUCA K DASHBIM CDOKAM HAOAI00erUl, HA3Haiamb He meree 1 M, X0-
TH IJA MHOTUX PEKUMOB M IO0YB 9TO PACCTOSHUE, BEPOSITHO, MOMKET
OBITH YMEHBUIEHO NPH YCJOBHH TIIATEIBHON 3aJesKu 0TpabOTaHHBIX
CKBAKMH W IIYpdOB.
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3. Pasmemenue Touek onpoGoBaHuA (IOBTOPHOCTEH), OTHOCAMIAXCS
K OIHOMY CPOKY, BHYTPHM TONMYHON IIJIOIAJKH TAKMKe MOMET OHTH
ONTHMHU3UPOBAHO. ITO BO3MOKHO JlajKe B TOM CJiydae, KOTJla TOHOTpa-
¢usa BHYTpUIIEIOHHHIX $a3 HEOMHOPONHOCTH HAM Heu3BecTHa. B aTom
ciaydae MOKeT OBITh HAHIEHO ORMUMALLHOE PACCOSHUe Mexcdy no-
8MOPHOCMAMU, KOTOPOE PASHO nOAYnepuody nedonal.

4. Panuonanbnoe pasmemjeHue TOAMYHHX MUIOMANOK Hpecieryer
IleJIb TOCTIDKEHUS NIPEJCTABUTEIHHOCTY TOJNYHHX ILJIOMAIOK OTHOCH-
TEJIbHO HAO0J0JaTeJIbHOTO YYaCTHA.

Hanwuue HU3K049aCTOTHON HEOTHOPOMHOCTH HA HaOJIORATEIBHOM
y9acTKe 03HA9aeT, UYTO eJUHNYHAA TofAnIHAA IJIOMAJKA B 00HmeM CJIy-
4ae He MOKeT CUMTAThCA INPEACTaBUTENbHON mia mero. Ius mocru-
JKEHUS NPeJCTaBHTEIbHOCTH B 3TOM CIydae HeoOXOo[mMa HEKOTOpas
BHOOPKA TONWYHHIX IA0MANoK. IIpu s3ToM BO u3berkanne HeIOMEPHOTO
yBeamdeHns o0bema pabOTH ClefyeT HMCHOJNb30BAaTh BCe BO3MOYKHO-
CTH, 9TOOB OTPAHMYUTH YMCJAO TONMIHHIX IIOIANOK [IeHCTBUTEIBHO
HEOOXOMAMEIM MUHUMYMOM. TaKuM MUHHEMYMOM ABJIAITCA TPH ILIO-
IHATKH.

Hanpuelimee yMeHbIDEHHe YHMCJIA TOAWYHHIX IJIOMIAJOK HeKea-
TETHHO W3-3a coobpaskenuii mpepocropoxkuoctu. Ilpm tpexkparHOil
TIOBTOPHOCTH e€Mie BO3MOKHA BHIOPAKOBKA COMHHUTENBHHIX JaHHBEIX
0 OJHOM W3 IJAOMAKOK B CJAydJae HENpeIBUNCHHOTO IONMAlaHUA ee
B HeynauyHoe MecTo (HampuMep, HAPYUIEHHOCTh IIOYBEHHOTO IIpO-
PuiA MOCTOPOHHMMM NPUYMHAME, He 3aQUKCHpPOBAHHAsA TIpH Hep-
BAYHOM W3ydeHUN yd9acTKa). Ilpu [BYKpaTHO# HOBTOPHOCTH TaKad
BHIOPAKOBKA B 3HAYNUTEABbHOM CTemeHu 00eCIeHHBAET MaTepPHas, HOJIy-
YeHHBIH II0 OCTaBMIelicA eNWHCTBEHHOH IJIOIIajJiKe, HOCKOJBKY OH
JIAMIaeTCA KOHTPOJA.

B caygae 3HauuTeNbHON BHPAKEHHOCTH HU3KOYACTOTHOH CO-
CTaBJIAIONMEN IMPOCTPAHCTBEHHOTO BAPHHPOBAHHS TpeXKpaTHas IOB-
TOPHOCTb MOKET OBITH HOCTATOYHOM TOJIBKO HPU YCIOBUH HecTydaiiHo-
T'0 pacmojiomeHus mwiomanok. Ux cieayer pacnosaraTs Ha TUINAIHBIX
(uIMpoKO mTpefCTABIEHHBIX) © B TO jK€ BPEeMA [OCTaTOYHO KOHT-
pactHex $paszax. Takoe pacmodo:keHue [aeT BO3MOKHOCTH IIPOBOIHATH
BHUHMCIEHNE CPEeNHUX 10 Y9IaCTKY BeJIMYNH KaK CpefHeB3BeIeHHHIX,

1 9ta peKOMEHJAIUsA BHITEKAeT U3 TEOPHMU CIydYalHHX QYHKUHUH, HO MOKeT OHTH
TOsICHEHA B PaMKaX OOBIYHOM CTaTHCTHKH, KaK TpeboBanue 0GecmeduTs BO3MOK-
HO GoJjlee TECHYIO OTPHLEATENBbHY0 KOPPEIAMIO MeKLY JI00KMU mMapaMu Cocefi-
HUX TOYeK-IOBTOPHOCTENL.

3 craTHCTHKYM U3BECTHO, YTO IPU 00beJUMHEHUWU ABYX KOPPeJIuPOBAHHHX
BHOOPOK OIEHKA CpeJHeKBaJPaTHYHOIO OTKIOHEHNsA OODLEeJWHEHHON COBOKYII-
HOCTH ompesensiercs QOopMydIol Oyg,, = Vo + o, ~+2rc,0,, THe 0; U Oy —
OIEHKH CPEIHeKBAJPATUYHOTO OTKIOHEHHS KayK[AOT0 €JIaraeMoro, r — Koag-
¢umuenT xoppeiasanuu Mexpy Humu. ClefoBaTexbHO, IPH MAKCHMAJbLHON

OTPUIATENLHON KOPPeNANUN BeIMIMHA Oyq, NOCTHTaeT MunAmMyma. Ms Teo-

puM cHydYa#HEX QYHKIUA BHTeKaeT, YTO NPH HAJIMYMU IePHOJNIECKOH CoCTaB-
JAA0IIeH B aHAIM3UPYeMOM DALY MaKCHMaJbHAsfA OTPHIATENbHAA KOpPPelsanus
HMeeT MeCTO 1A OJHAKOBO OPUEHTMPOBAHHEIX Map ToYeK, OTCTOAIUIMX OfHA OT
ApYyTro#l Ha PacCTOSHUN HOJYIIePNOAA Ha3BaHHOI COCTaBJAIONIENH.

83



npuieM BECOBHM KodpduruenToM ABNseTCA OTHOCHTENbHAS IIIO-
maab, 3aHEMaeMas MpeJlcTaBiseMoil (as30il Ha ydacTKe.

Ilpumenenune peKOMeHIYEMBIX CIIOCOGOB pasMellleHHs TOYEK JaeT
BO3MOKHOCTH Hambodee 3PPEKTUBHOTO CTATHCTHYECKOTO BHPABHU-
BaHUA Pe3yJabTaTOB HAOMIONEHN U YCTPAHEeHUA TaKHM o6pa3oM OTpH-
IaTeJIbHOTO BAMSAHHUA NPOCTPAHCTBEIIHOTO BapPbUPOBAHUA HA Pe3Yib-
TaTs Habaiofnenuii. OcTaHOBUMCH HA ABYX OCHOBHEIX METOJaX CTATHU-
CTU9YEeCKOTO BHPaBHUBAHUA. i

«BsBemuBaHme» pe3yAbTAaTOB HAOMIONEHUM, T. €. 3aMEHY IPOCTO-
ro yCcpefHeHHS JAHHHIX (IO TOMUIHON ILIOMAJIKe WJIHM Y9IacTKY B Iie-
JIOM) MOKHO PaccMaTpuBaTh KAaK OAWH W3 METOI0B WMHAWKATHUU, IO-
CKOJIBKY OmpefiejieHre BecoBOro Koagduumenta gassl 00ecnednBaioTcs
VHAMKAIMOHHON 3aBUCHMOCTBHIO.

HyxHo ynomsanyTh, uTO yCpeHeHNE ¢ BeCOM MOKET GHITH JJOCTUTHY-
TO 1 663 MHANKAIAK, Ha OCHOBE 0606MENIIoro ONucanns 3aKOHOMEPHOTO
IPOCTPAHCTBEHHOTO BapbupoBammsa '. OnHaKo mepBHl BapHaHT He
TOJBKO NIPOMIe, HO ¥, KAK IPABWIO, HaJie)KHEE.

OCHOBHKIM €IOCOGOM CTATHUCTUYECKOTO BHIPABHUBAHUA PAJA C HC-
MOJb30BAHWEM MHIUKANWU ABIAETCA TAK HA3HBaeMblii aHAJW3 KOBa-
PHALAOHHKIX CBA3ei Nus yrouneHus skcnepumenta ([Locmexos, 1972),
T. €. OpuBefieHHe K cpefHeMy (IO IUIONAIKe, YYaCTKY) HA OCHOBE
UCIOJb30BAHMA PETPECCHOHHON 3aBHCUMOCTH MEKIY OIpefieiseMbIM
oKasaTelieM W MHIUKATOpOM To (opmyJe

Y=Y by (T — My),

rae Yy, — OpUBEJileHHOE B3HAadYeHWe JaTh (cpefiHero); y — daxTude-
CKOe 3HAYeHHe JaTH; by, — KO3PUIUMEHT perpeccHu y IO I;
(Z — M) — pasHOCTh MEKAY CpeJHUM 3HAUCHWEM He3aBHCHMOH Iepe-
MeHHOH# o HaONIOJIeHHI0O NAaHHOTO CPOKa (z) W ee PaKTHUIECKUM 3HA-
geHueM (My).

Takum oGpasoM, B JJaHHOM cliydae, B OTIMYAE OT IPERBIAYIIErO,
Tpebyercs 3HaHWE KOHKPETHOTO BHJA PErPEeCCUOHHON 3aBUCHMOCTH
oIpefiesisieMOTO MOKA3aTeJIs OT UHAMKATOpa B opMe 3HAUEHUs KO3d-
Pumenra perpeccun by,. Hymuo crasarp, 910 KOdPPUIHMEHT by
BMeCTe C OIpeJieiseMbiM IHOKasaTedeM (y) HOXBepP:KeH CE30HHOM m3-
MEHUYMBOCTH W IOTOMY OLpPeJIejieHue ero, Booomie ropops, rpedyer sHa-
amTenbHoit moproprocTu. OXHAKO B YCIOBUAX PEKUMHHX HabGMole I
H3MEHUYMBOCTh Kod(duumeHTa by, TeM MeHbIIe, 4eM CHJIbHEE BHI-
pasKeHO MPOCTPAHCTBEHHOE BAPHHPOBAHME. ITO OTKPHBAET BO3MOIK-
HOCTh HPUOIMKEHHOH OIeHKH er0 10 CXOTHBIM TORAMYHEIM ILTODIAA-
KaM, cepmu CpoKOB Habmiofenuil 3a psaAx Jer, TeM 6oJjiee TOYHOI,
9eM OoJbme HOTPEOHOCTH B CTATHCTHYECKOM BHIPABHHUBAHMU. IJTO
06CTOATENHCTBO OTKPHIBAET BO3MOKHOCTH KCIIONH30BAHMA HAaHHOTO
MeTOfa B HOPARKE anoCTePMOPHOTO YTOYHEHUS PE3YJIbTATOB.

! WNMeroTcs B BUAY METOJE, OCHOBAaHHbIE HA TeOPUHN ciaydaiiHEX QyHKouil (cM.,
maupumep, Beppues, 1971).
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Kaxk yxe ymommmamocs paHee, paapa6oma KOHKPETHHIX MeTofuH,
OCHOBAHHBIX HA BHICKA3aHHHIX 37eCh NPUHIMNAX, B LEJIOM SBJIAETCA
nemom Gynymero. B HacTosimee BpeMsA MbI CUMTaeM Ienec0006pasHBIM
IPeNJIOKATh HeKOTOPHH KOMIIPOMHUCCHHIR BapHaHT pabodeil METOMUKY,
B KOTODOil Ha3BaHHBIE NPUHIUNE HCIONB3YIOTCA JUMDb YACTHIHO H
KOTopas, He OyAydYd ONTMMAJbHOM, cmoco6Ha TeM He MeHee obecme-
YATH BHABJIEHUE CYMECTBEHHHKIX CTOPOH CE30HHOW JHHAMUKHU M3ydae-
MBIX TPOIECCOB B JOCTATOYHO INMPOKOM [MANAa30HE YCIOBUI IpoBe-
HeHUsA CTANMOHADHHX mccaefosaHmil. Ilpennmaraemsie HUKe peKOMeH-
DAalyyu IO OPTaHW3anuu HAOJNONEeHNH BHITEKAIOT M3 3TOH CTAHAAPTHOH
METOUKH.

ITpexne wem mepeiiTm K HAa3BaAHHBIM PEKOMEHIAIUAM, HEOOXOAUMO
YTOYHUTH IPAHUIK UX NPpUMEHUMOCTH. C TOYKY 3peHMS MIAHUPOBAHMSA
1 OPTaHW3AIMM CTANMOHAPHEIX HaGmojeHMH Hambomee BaKHHI KOJNH-
9eCTBEHHBIE XAPAKTEPUCTUKU BHICOKOYACTOTHON ¥ HH3KOYACTOTHOI
COCTABIAIOIUX NPOCTPAHCTBEHHOTO BapbUPOBAHUA: HePBafg U3 HAX
BIHSIET HA BHOOD HOBTOPHOCTH ONMPOOOBAHMA BHYTPH TOJHMYHOH IJIO-
MAJKN, BTOPas — HA YHCIO TOJUIHEX NJOIMaTOK.

Har yme ynmomumamocs BhIIIe, 0600MIEHHON MX XaPaKTEPUCTUKOMR
SIBIsIETCA YACTHHIH Ko3puUimeHT BapHArUd, T. €. BEAUIMHH Vi 1
Va, OTHOCAMEECH COOTBETCTBEHHO K BEICOKOYACTOTHON W HU3KOYAC-
TOTHOM COCTaBIAIIIMM IPOCTPAHCTBEHHOrO BapbupoBanmsa. Mx om-
pefie 0T IO MAHHHIM TPAHMEH W CINIOITHOTO HePBUYHOTO H3YIeHHUST
Y4acTKa IO BCeM TeHeTHIeCKAM TOPHU30HTAM.

Tlas KaKIOro W3 TOPU30HTOB PAcCIeT LPOU3BOAAT mo (opmynaam

D D — D,

Vo=YDe . 100; V,,:Voﬁ_;;i . 100,

rae Dosm — o6mas BelmuMHA AUCHEPCHM NMOKA3aTels, PacCYMTAHHASA
IJIsA BCETO Y4acTKa IO JJaHHBIM CeTH CKBaKUH; Dy — cpeausas aucmep-
CHA TOTO jKe IIOKA3aTedA A HATUMETPOBHIX OTPESKOB TpAHIIEIl;
M — cpepusas apudMmerndecKas BeJIMYMHA MOKA3aTeds IO YYACTKY
B I[eJIOM IO JAaHHBIM CeTH CKBa)kuu. IlsaTuMeTpoBHIE 0TpE30K TpaH-
meX B KadeCcTBe pACUYeTHON BEANMYIMHE BHOpAaH, HCXOOA N3 pPEKoO-
MEHJYeMOT0 CTaHJAPTHOTO pasMepa TONWYHON MIOIIANKU (CM. HEKE).

Hanomuum Ttakske, 4TO ONEHKA AMCHEPCHM BEeJWIMHE OIpefe-
asierca M0 QopmyJie

1 —
= L S(X, — M.p

rie X, — HeKOTOpoe i-W3MepeHHOe ee 3HaueHme; M, — CpelHee
apupmMeTHIeCKOe BEJIUIUHE X; 1 — 9YUCIO U3MEPEeHUH.

O6parumecd Temeps K OleHKE Bedwdud Vy u Vy ¢ TOYKU 3peHHUS Me-
TOAMKH CTAallMOHADHHIX HAOXOfeHUi, WMesa B BUAY, 9TO NepBas
U3 HUX BJIHUAET Ha BHIOOP MOBTOPHOCTU ONpPOOOBAHUA BHYTPHU TOTUTHOMR
IIONMIA/IKU, & BTOPAs — HA YACJO TOMUYHBIX mIoiafok. IloBropHOCTH
onpo0oBaHUA B3aBUCUT, KOHEYHO, OT TpeGOBaHUI K TOYHOCTH H JO-
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CTOBepHOCTH uccienoBaHuit. YUro Kacaercs YPOBHA MOCTOBEPHOCTH
pe3yJjbTaTOB, KOTOpasi OIpefejiser cremeinb Halell yBepeHHOCTU
B 6€30mMG0YHOCTH BHIBOAOB, TO JJfl PE;RKUMHBIX HAONIONEHUNA MOKHO
pexomensioBats P = 0,9. 970 03HaUaer, 4TO, NPUHUMAA pPe3yJibTaT
NOCTOBEPHBIM, MbI MOMKeM ONIMOUTHCA HPUMEPHO OMUH pas us
10 cayyaeB, XapaKTePU3YEMBIX IIOJYYEHHBIMA PE3YJIbTATAMH.

Jtu Tpe6OBAHUA B 3aBHCUMOCTH OT 3aa4 MCCIETOBAHUA, a TaKKe
OT KOHKPETHBIX PEe)KMMOB W HOYB MOTYT M3MEHATHCA B IIMPOKUX Lpe-
menax. Tak, npu M3yYeHUN COJEBOTO PEKUMA MOYBH B MPOU3BONCTBEH-
HBIX OMBITAX C NPOMBIBKON 3aCOJEHHBIX 3eMeJIb MOKEeT OHITh Momylie-
Ha CPABHUTENHHO BHICOKASA OTHOCUTENIbHAA HOTPENIHOCTE ONpeeIe N,
nopsigra 20—30%, u6o X03AUCTBEHHO 3HAYMMBIM HABIAETCA IpPaK-
TUYeCKM NOJHOEe YHAaJeHWUe CoJiell M3 BEPXHUX TOPU3OHTOB IIOYBHL.
C mpyroil cTOPOHK, MPU W3YYEHWN CE30HHON TWHAMHUKH CONEp;KaHUA
ryMyca B HOYBAX CPEJHUX IMUPOT JOIMYCTUMAA BEJIMYNHA OTHOCHUTEJb-
HOW BePOATHOH HOTPEIIHOCTH AOJKHA OBITH BechMa Maol (mopApmka
1—2%).

W3 stx mpuMepoB fClI0, YTO HA3HAYUTH CTAHAPTHEE TPeGOBAHUA
K TOYHOCTH ONpefieJeHus AUHAMUYECKAX HOKaszarejeil He IpeacTas-
JISIeTCS BO3MOKHBIM. TeM He MeHee JUif PsAla BayKHEIX PeIKAMOB, TAKNX,
KaK PEKUM BJIKHOCTH, COJNell ¥ HEKOTOPHIX MOJBUKHBIX DJIEMEHTOB,
MOKHO NPUHATH B KaJeCTBE CTAHJAAPTHOW TOYHOCTH, XapaKTepusye-
myo 10Y%-Ho#t OTHOCHTENBHOH BEpOSATHON HOTPENIHOCTHIO.

HamomuuMm, 4T0 Ipu HCHOJIH30BaHMM METOJA MAasbiX BHIOOPOK YBe-
auvenue noBropHocTu Goxee deM fo 10-kparHoit He ompaBpano. Ilpu-
POCT TOYHOCTH Ppe3ynbTaTa U3MEPEHWs NPH YBEIXICHHUM IHMCIA IOB-
TOPHOCTEHl B pacueTe Ila Kas;koe HOCIHeNYyIolee H3MepeHHe YMEeHb-
IMaeTcs ¥ IpH HOBHINEHNH NOBTOpHOCTH A0 10-KpaTHO# cTanoBUTCS
HaCTOJHKO MaJIBIM, 9TO 3aBElOMO Ii¢ OIPaBIHBAET YCWIWil, 3aTpadn-
BAeMHX Ha 3Ty JOMOJHUTEIbHYIO MOBTOPHOCTE.

Ucxomss m3 sTuX cooOparieHUil, MOMHO IOJCYMTATH, IOJb3YACH
u3BecTHON (opmylioii MaTeMaTUYeCKON CTATHCTUKH, ITO HOCTI)KEHHE
tpeGyemoii TousocTu (10—12%) npm 3ajlanHOM ypOBHE BEpPOSATHOCTH
(0,9) mpn ycaosuu He 6oxee yem 10-k parunoit OBTOpHOCTH ONIpENieTCHUA
BO3MOKHO JHIIb B TOM Clydae, eciau Ko3(pPHUIMEHT BapUAIUU OIpe-
nensieMoil BeqmuuHE He mpesbimaer 20%.

Idro snavenue (V = 20%) Mbl m npuHUMaeM B Ka4eCcTBe T'PAHMUIIH,
pasfensiolieii yMepeHHO H CHJIBHO BHIPayKeHHOE IPOCTPAHCTBEHHOE
BapbUpPOBaHUEe W3MePAEMBIX BelMYUH. Kcim nepBHYHOE uU3ydeHHE
y4acTKa CBUMETENBCTBYET O TOM, 410 00e COCTaBAAOIIEe MPOCTPAaH-
CTBEHHOTO BApPbUPOBAHMA HE TMPEBOCXOJAT YKA3aHHON TI'PAHMUIEL,
T.e. Vi <<20% u Vi << 20%, To peKoMeHJyeMas HUKE CTAHIAPTHAA
MeTOJiKa TApPAHTHPYEeT HOJYYeHHEe BHOOJHE NOOPOKAYEeCTBEHHOTO Ma-
tepuana. Ecau sxe ogun uam o6a nokasarens (Vg mnm Vy) mpocrpas-
CTBEHHOTO BAPBbUPOBAHUSI NPEBOCXOIAT 3TY BEIWIUHY, TO KOOpPOKa-
9eCTBEHHHI MaTepuall MOKeT OBITh HOJYYeH JIWIOs NP YCIOBUHE
YOOMSHYTOTO BHIIIE CTATHCTUYECKOr0 BHPABHUBAHWA HaOMIOReHUI
OT/IENBHEX CPOKOB C HOMOINBIO WHINKAI[UM.
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Pexomenmyemsiii Humske MOPANOK opraHusalum Habmaoflenumit maer
BO3MOKHOCTh OTHICKAHHMA M OINEHKH HHAUKAIMOHHHIX 3aBHCHMOCTEH,
HeOOXOMUMHEIX [JI TAKOTO BHPABHUBAHMA.

Bb1BOP HABJIIOJJATEJIBHBIX IJIOLIAIOK
N OPTAHU3AINA HABJIOJEHNN HA HHX

ITepexomum K BOmpocy o BEHGOpe HAGIIOAATENLHHX ILIOMANOK, T. €.
TeX IJIOMAafOK, HA KOTOPHX B JajdbHelmeM OYIYT IPOU3BOXATHCA
crallMoOHapHBe HAOJIOMEHUS.

ITosicaMM, 9r0 ME GyZeM rOBOPHUTH O IUIOMAAKAX PA3JIAIHOTO PONA
n HasHaveHud. ['aBHas (Wad OCHOBHas) HaGMOJaTedbHAs INIOMAN-
Ka — Ta, Ha KOTOPO#l OYAYT COCPEHOTOYEHH BCe HAONIOIEHWUs, CBSA-
3aHHEE C NMEPUOJUYECKOA BHIEMKOH W3 MOYBH ee 00pasloB s IPO-
H3BOJICTBA B JalbHEWIIEeM COOTBETCTBYIOMIMX AHAJHMTHYECKUX OMpeJe-
JeHUH B HMX. ITa ILUIOmMAagKa OydeT camMoil 6OAbIION, TAK KAK HOCIHE
KayK/I0OTO 09ePelHOT'0 CPOKAa HAOMIONeHWN TOYKM [JIA HOCHefYyIIux
HAaGAONeHNA MOMKHBl IePeHOCUThCA HA HOBOE MECTO IO HPUIMHAM,
KOTOphle ObIIM OCBEIeHB B NPEJHAYIIAX ABYX CTATHAX.

Hpome ocHOBHOM mIIOmMANKM MOJNKHBI OHTH BHIOPAHB IJIOMAJKU
CIOeNUANBHOTO HA3HAYEHUH ¢ MOCTOSHHBIMM YCTaHOBKAMU — JJIsA
U3Y9eHUsI TeMOEPATYPHOTO PEKUMA, ra3oBoro pexmma u 7.1. Ha mux
MBI OCTAaHOBMMCH MO3THee.

ITocKonbKY mIOMAaAb OCHOBHOM IJIOMAJKNA TOCTENEHHO OTPabaTH-
BaeTcs U «BHIOHIBaET M3 CTPOA», BO3HMKAeT BONPOC O TOM, B KaKOM
NOpANKe CIefyeT OCBAMBATH DTy IVIOMANKY: Pa30packiBaTh JU TOUKH
KaKJIOTO CPOKa HaOJIONeHu Mo BCell miIomaaKe 0ojlee WM MeHee paB-
HOMeDHO (¢ y4eToM HEOOXOXMMOW MOBTOPHOCTH) WJIH OCBAMBATH €€
OOCTeIIeHHO, C KAKON-HUOYAbh ONHOW WJIM C JBYX CTOPOH, JBHTAfACH
BCe BpeMs B OJJHOM W TOM e HampaBJeHHH.

VuureiBag KeIaTeAbHOCTh MaKCHMAJbHOM COXPAHHOCTH  IJIO-
MAJKA 1 MaKCHMAaJbHOTO CHUKEHWA BIUAHUS UCHOJH30BAHHBIX yda-
CTKOB HAa COCeJlHWEe HETPOHYTHE, MBI PEKOMEHAyeM oTpabareBaTh OC-
HOBHYI0 HaOMIOJaTeAbHYI0 INIOMAJKY C OJHOM M3 TeX MBYX GOKOBHIX
CTOPOH, BJOJb KOTOPHX OBLIW 3ajI0;KkeHH TpaHimen. IIpm sToM oThedb-
Hble TOYKH HAOJIOfleHui B KasK[Obli JAHHBIA CPOK JOJKHBE pacmoyia-
raThCA IapajieJbHO HTUM CTOPOHAM, T. €. BOJH CKIOHA, €CIU IJIO-
magp BHIOpaHA Ha CKIOHE.

ITpu sroM mpeamosaraercs, 4TO HU3KOYACTOTHAHA COCTABJIAIONIAS
HEOJHODPOMHOCTH CTanMOHApHOTo yuacTKa Heseauka (Vy << 20%).
IIpm Gonbmeit BHPaKEeHHOCTH €€, HPH MEIKOMOJOCYATON CTPYKTYpe
MOYBEHHOT0 MOKPOBA CKJIOHA, OT CTPOr0 (POHTAJIHHOTO HPOABUKEHUS
PANa TOMOBHX IJIOMANOK IPHUAETCH OTKA3aThCA, TAK KaK HTO MOMKET
NMPUBECTH K TOMY, 94TO B PasHble TOAH MIOAAKU OyayT MOMAfaTh HA
pasHEe HH3KOYAacTOTHHE (ashl (pasHOBUIHOCTH) MOYB, YTO, KOHEUHO,
HeflomycTuMo. B aToMm ciydae cieqyer coueTaTh MOCTEIIEHHOCTh OCBOSHUS
Ha0IofaTe abHON IIOMAAKA ¢ POPMHEPOBAHUEM KayK[BIi TOJl HpPeJCcTa-
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BHTEJNBHOH A m3y4aemMo#d MOYBHI BHOOPKHM TONMYHEIX ILIOIIAMIOK,
JUIS 4ero MpUJeTcs BHBHIaTh HEKOTOpPHIe W3 HAX BIepen.

Haxpsiid TOX Ha OCHOBHOM YYacTKe CIefyeT OTBOAHUTH IS Ha-
BaofeHUN HOBBIE ILIOMAMKH, HCHOJIL3YeMHE B TeueHHe NTAHHOTO TIO-
Ia,— TopnW4HHEe Habmoxareabubie miomanku. Ilpum sTom Rammuil rox
UX JOJKHO OBITH HECKOJNBKO, BO BCAKOM CIIydae He MEHbIIe TPeX, 4TO
HEOOXOMUMO [Jif MONYYeHHS HANEKHHX CPeJHHX IOKasaTededl pe-
JKIMOB IO Y9acTKY B 1ieJioM. Pasmepsl HX 3aBHCAT OT MOBTOPHOCTH
onpefieJieHNH, YUCJIA ONpPEeJeHAl B TORY W PACCTOSTHUA MEKIY Gy-
POBHIMU CKBa;KUHAMHM WK MuUKpoimmypdamu (0 KOTOPHX CKa3aHO
HIKE).

Heo6xonumasn moBTOpHOCTH, BOOGMIE TOBOPA, NOJKHA OHTH CTa-
THCTAYECKH paccyuTaHa mo Raunmm Tpanimeir. Ilpu ciaboii Brpaen-
HOCTH BBHICOKOYACTOTHOTO BAPBUPOBAHWA W3YIa€MOTO TIOKA3aTeNls
(Ve << 20%) moBTOPHOCTH MOKeT OBITh BHIYHCJAEHA [0 KPUTEPUIo I
CrprofieHTa OGHIYHBIM METONOM, M3NOsKeHHLIM B cratbe E. A. JImur-
pueBa (cMm. Hwke). [Ipn Gosee s31a9ATEIHHOM BaPHUPOBAHUM, KAK Yike
YHOOMHHAJOCh, YBEeJIWYeHHWE MOBTOPIIOCTH, BHITEKAlOMee W3 ILUIAHUPO-
BaHHA BBIOOPKH, mo Kpurepuio CrblofieHTa cTaHOBATCH HedPeKTHB-
HEIM: PacyYeTHAas IMOBTOPHOCTH IIPEBHIINAET TeXHMICCKU NOCTYMHBIE IJIA
ucciefoBaTena 06beMbl padoTHL.

Jlia moayueHus yAOBIETBOPUTENBHBIX pe3yJIbTaTOB He00XOMUMO
npuMeHeHNe MeTON0B onpoGOoBaHMA M pacuyera, OCHOBAHHBRIX HAa CTa-
TUCTHYECKOM HPHUBEICHHM — BHYNMCICHAU CPEIHEB3BEMIEHHHX BOIH-
UWH, Ues 4er0 M3Jio;KeHa Bhime. MeToMbl 9TH HAXOOATCA B HACTOA-
mee BpeMs B CTaguyM IPOBepKHU. B CBA3M ¢ STUM IPH IIAHMPOBA-
HUU CTAIMOHAPHBIX HMCCIHEHOBAHUIL YiKe ceilyac MOMKHO PEKOMEHIO-
BaTh B Ka4ecTBe CTAHAAPTHOH 4-KPaTHYI HOBTOPHOCTH OMPOGOBaHHUA
Ka)KIOW TOMUYHON TIIOIATKA.

Ecnn mccimemoBaresihb HE pacCYMTHIBAET HA YHOOMSHYTOE amocTe-
PHOPHOE YTOYHEHUE PE3yJBTAaTOR, TO €My BO BCAKOM Clydae He CJe-
yer YBeJAWYMBATH HOBTOPHOCTh ONPOGOBAHUA TONWIHON IIIOIMATKHU
Boyee gem mo 9-KparHOIL.

Taxum 06pa3oM, B CIyYae BHIPAYKEHHON BHICOKOIACTOTHOM COCTaB-
AAOmEH HPOCTPAHCTBEHHOTO BAPbUPOBAHHA NPHUXONUTCH BHIGHPATH
9UCIIO TOBTOPHOCTEH OT 4 1o 9.

Kax npasuno, Heo6XoauMasa OOBTOPHOCTh YMEHBHIAETCSA OT BepX-
HOX CJIOEB IMOYBH K HIVKHUM. [109TOMY MOMKHO PEKOMEHJIOBATH HA KasK-
HOH TONMIHON ILIOMAJIKe B KAMKIBIA CPOK 3aKJIAJBIBATh HECKOJIbKO
CKBa)KUH HA pasnbie rayounsl. Hampumep, eciim pacder moKasal, 4To
TMOBTOPHOCTH IPA 3aJaHHON TOYHOCTH W BEPOATHOCTHU JOJIKHA JOCTH-
rarb 9 B BepXHEM IMOJIYMETPOBOM CJIoe, 6 — BO BTOPOM IOJIYMETPOBOM
clioe @ 3 — B OCTAILHOM TOJIIIIE, TO MOYKHO PEKOMEHIOBATh BECTH HAGIIO-
HeHuS ONHOBPEMEHHO Ha TPeX NapajuleIbHHX TOXMYHHX INIOMANKAX,
3aKJIAMBIBAA HA Ka’KOOH M3 HUX B KayK[OBIH CPOK IO IEeBATH CKBAJKHUH:
tpu g0 ray6uust 0,5 m, Tpu mo ray6unast 1,0 » u TpE Ko npeneAbHOR
ray6unn HaOmiomennii. Torma B Kask[blii CPOK HA Kaq0¥ TOTWIHOM
IJIOMAKE ¥ HOAYIUM HeoOGXOIUMYI0 HOBTOPHOCTH AJIA KaKIOTO CJIOA,
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CrBacunnl crieyer pacmojaraTh Ha pacctosinmu He mernee 1 x offid
OT IpYroi.

B Tex caydasx, Korja BepXHsA 4YacTh NPOQIMIA MOYBH CIATAETCH
13 HECKOJBbKUX TOPH30HTOB HEDOJBINOW W IPH 3TOM 3aMETHO Baphu-
pyiommeii MONITHOCTH, 9TO TpeCyeT yBedMYEHHS HOBTOPHOCTH (TAKOBHI,
HaNpuMep, NpoUiIn HO9YB HO30JMCTOTO THOA, COJOHIE), MOMKHO pe-
KOMEHJIOBATh B K&KABIH CPOK 3aKiaafgpiBaTh Hebogbmue, HA TIIYyOUHY
okosno 0,5 m, oueHp yskume mmrpomypdsr (mupura 30—40 cx, mauna
60—80 cm) m Gparp Ha 5Ty raAyOuEy o6pasun He GypoM, a IMOCIAONHO
U3 cTeHKM MUKpomypda, Ha Bco ero raybuny. O6Gpasmbl ciaemyer
Oparb u3 Tpex creHok mukpomypda. IIpu srom Kapmeii MEKpomypd
clefyeT paccMaTpUBaTh KaK OJHY mOBTOpHOCTH (8 He Tpu!). B casm
C BTUM HM3 HHAWBUYAJBHBIX 00pa3ioB, OTOGPAHHEIX U3 PA3HBIX CTe-
HOK, TOTOBAT OOBIYHO OJMH CMEIIaHHBIA o6pasel. Jlums npm ompene-
JeHHW TMoKasarejeil, XapaKTepU3yeMBX 3HAUUTEJHHBIM IMPOCTPaH-
CTBEeHHHIM KosiebaHueM Ha OIM3KUX pacCcTOAHUAX (He 6oJiee MECATKOB
CAaHTHUMETPOB) ¥ He MONYCKAMMUX CMEIIMBAHUA W3-32 BO3MOKHOTO
HCKaKeHHA pe3yJNbTaTOB, HEOOX0oAMM OTGOp M AaHAIU3 HHAUBUAY-
aJIbHBIX 00pa3ioB. TakuMu «HeaJIUTHBHBIMA» BeJIUIUHAMA SBIAAIOTCA,
manpumep, OBII, comepkanue murpuros. Wupmsumyanbubie o6pas-
TH OTOMPAIOT TaK:Ke HAa BIAMKHOCTH.

3arem B fHe MuUKpomypda 3aKIafEBAaeTCA GYpOBAafg CHKBAKHHA
70 HeobOxonumoi ray6munl. Takoit cmoco6 B3aTna 06pasmoB GHII Ipea-
aoxxeH W1. C. Bacumnbessim (1950). IIpumenss ero, ME mpefioTBpamaeM
IepeMelInBaHUE B OJHOM 00Da3ile MaTepUajia U3 PA3HEIX, PE3KO OTIH-
9aOIMAXCA ONWH OT JPYroTo IO COCTAaBY M CBOWCTBAM TOPM3OHTOB
TOYBHI.

B m3maraemMoM 3mech «cTaHAAPTHOM» BapHaHTE MBI PeKOMEHIyeM
NIaHUPOBATH PasMepPHl TOMMWYHOM ILIOMIAJKU, MCXoms m3 4—9-Kpar-
Hoit moBropHocTu. Ilpm sToM 4-KpaTHas HOBTOPHOCTH pEKOMEHAYETCHA
HE33aBUCHMO OT BBIPAJKEHHOCTH BHICOKOYACTOTHOTO BapBUPOBAHUA
moKa3aTeliss, B pacdere Ha AMOCTEPUOPHYI0 KOPPEKIMIO Pe3yJbTaToB,
5—9-KparHas — B TOM CJydYae, €CIU HCCJIEN0BATe]b HE CKIOHEH II0-
CJIeJOBATH 3TON PpeKOMEHAAIMK. Y YUTHBAsA, YTO KaKNasA TOIKA (CKBa-
KUHA WM MUKpomypd) salimer 1 m?, Ha Kamupii CpoR HAGIONEHUH
norpebyercs ot 4 o 9 Mm% Pasmep rogmuHodl mIOMafgKu, OYeBHIHO,
Oyler mpomopruMoHANeH OGLIeMYy YHCIY TOYEK 32 BeCch\'OX, T. . IO-
BTOPDHOCTH ONPOGOBAHUA, YMHOMKEHHOM HA 9MCJIO CPOKOB HAGIIOJeHU
B TOAYy.

Uncro cpokoB HaGmOJileHUiA B o[y OmMpefesisercsa HaOI0IeHHIMEA
3a BJIAKHOCTHIO (Haubosiee M3MEHUMBOA BO BpPEMEHHU XapaKTepPHCTHKH
IOYBHI), DOCKOJBKY 3TH HAGMO[eHAS, KAK MPABWIO, NOJKHE COIYT-
CTBOBaTh APYTHM DeKUMHEIM HcciefoBanuaM. Habmofennsa sa Biaask-
HOCTBIO jKeJaTeJIbHO BECTH ONWH pa3 B JleKafAy B TedeHHe TEILIOro
IOJIyTroAuA M He MeHee OZHOTLO pas3a B MeCAl] B TeUeHHe XOJOHZHOTO.
I9TO0 JaeTr AJas CPeAHAX IMUPOT 24 CPOKA B LOA.

Takmm oGpasoM, mpm 4-KpaTHOH HOBTOpHOCTH moTpebyerca_To-
AMYHAA WIomangKa pasmepom okoiio 100 »#2%, B To BpeMs kak mpu 9-kpar-
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Puc. 2. Cxema opranusanum HaGIOfaTelbHON IIOIIALKH

A — rpynna rogM4HHX INIOMAA0OK, MCHOJb3yeMbiX B mepBbiii rox HaGawonenuit; B — TO e,
BO BTOPOHl rop; B — TO »e, B TpeTuit rog, uT. O.; K — TO jKe, B NOciemHuii rom. CTpeKoit
MOKA3aHO HaIpaBjeHHC CKJIOHA; I — MOJOCH MAJIA TpaHilei; 2 — MOJNOCH AJA OTBajla M3
TpaHOleid; 3 — MOJOCH [JA B3ATUA 00pas3UoB C NOBEPXHOCTH M M3 CTEHKM TpaHmeil; 4 —
MOJIOCH! OJIs1 YCTAHOBKM JIM3MMETPOB M ApYrux npu6opos; I, II, II] — nmapaJjuienbHble TOgu4Y=
Hble TUIOIARKH, N0 TpH MJIA KAKIOTO rofa

HO#l MOBTOPHOCTHU INIOWAJH ee Boapacraer Gosee ueM BaBoe (216 x?).
Mnanupys uccaemosanus wa 10 jger, Ml moayuum OOyl ILIOmAlb
okoso 6500 2%, KoTopas BmoJiHEe MO;KeT GHITH ofecledeHa Ha CTALMO-
HapHOM YYacTKe IIOMAALIo 1 ra, ¢ yYyeToM pasimuHOTO PONa «BEIKJIIO-
YeK», 0 KOTOPHIX OBUJIO CKasaHo BHIME.

Ha puc. 2 usobpaskera cxema 0CHOBHON CTanMOHADPHOW IJIOMAIKA
pasmepom 50 X 200 m (t. e. ¢ miomaasio 1 2a), BHTAHYTOH mOmEpeK
crkiaona. Ha obeux cropoHax miaomanku M300pa3KeHBl MOJOCH BIOJIb
CKJIOHA [JIsA 3aKJAJKH TPaHIIel, IMOJOCH IS OTBAJOB, MOJOCH JJs
B3ATUA 00pa3i0B, MOJOCH JJiA YCTAHOBKU JU3UMETPOB W A APYrax
COOPYKEeHNU.

JlaHHEBIH PHCYHOR ABJIAETCA, KOHEYHO, JAUIIh NPAMEPHOR CXeMOii,
KOTOpas MOKeT W JOJKHA BUJOM3MEHATHCA B 3aBHCHMOCTH OT KOH-
KPeTHOH 06CTaHOBKH.

B orHomenuu Bompoca o ToM, Ha KaKyio rIyOMHY CIeIyeT BeCTH
Ha6MIONleHAsA, MOTYT OBITH MaHBI ciaeqyiomue yKasauua. J[lisa umsyde-
HUS pPeKUMA BJIA;KHOCTH U COJIEBOTO pPe;KiMa HAOJIONEeHUs BO BCE OC-
HOBHBIE (fleKafiHbie) CPOKH JOJKHH BECTHCH HA TIYOUHY BCETO KOP-
HeoOuraemoro cjaoa miaoc 0,5—1,0 x. B peaummmex ycloBmAX 9Ta
ray6una Gojiee WM MeHee HOCTOSHHA BO BPEMEHM U JIETKO MOMKeT OBITH
ycraHoBieHa. B arpoGuoreonenosax raybuna KOpHEOOGHTaeMOTO CIOA
onpeneaserca Haubosee TIYOOKOKOPHEBON KyJAbTypodl u3 dYuciaa
BXOJAMUX B C€BOOOOPOT (HAIpUMEp, JIOLEPHOH, NAN KIeBepOM, HIH
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MHOTOJIeTHUMH TpaBocmecsmu). Kpome toro, Heo6xoqumo B Gosee pas-
pesKkeHHbIEe CPOKHU, HANpUMep, pa3 B MecsAll Wiu XoTsa OBl TpuU pasa 3a
BereTalMOHHbIA Tepuo] — BeCHOH, JIETOM M OCEHBI0, IPOBeCTH Ha-
GuiofieHus Ha GONBIIYI0 THyOUHY (HA 2—3 M THyGrKe HUKHEN TPaHUIE
KOpPHEOOUTAaeMoro CJI0sA) MAJA BHISACHEHWSA MHOTOJEeTHedl TeHJeHIWH B
usmeHeruu BiaaykuocTu III'T. Eciu rpynTOBBHE BOMABI JesKAT Ha TIY-
6une He Goaee 8—10 x, To 5TH HAOAIOJEHUA KeIATEAbHO TOBOTUTDH IO
ux ypoBua. Ilpm raybume rpyHTOBHIX Bom 4—5 M HaGamomeHus 3a
BIIQYKHOCTBHIO 10 MX YPOBHs HeoOXOOUMO JieJaTh He peke pas3a B Me-
cAIl.

Yro Kacaercd Apyrux HaGaofeHHil, CBA3aHHBIX C BEHEMKOIl MOY-
BEeHHHIX 00pa3ioB, TO UX CIeAyeT BECTH 0 Tol TirybwWHH, 0 KOTOPOi
Gyner o0HapyskeHa WX CYNIeCTBeHHasd BHYTPHUTONOBAasS M3MEHYMBOCTH,
9TO MOKET OBITH PeIeHO TOJBKO B X0Jie HpoBeldeHU DTAX HAOJIONEHUIA.
Wcexonuoii m B 3T0M ciydae MokeT OBITh TIYOMHA HUMKHEH I'DaHUIE
KopHeoOuTaeMoro Cclos.

BBuny toro, uro oGpasunsl modBH, KoTopeie 6epyrca 6ypom, OymyT
HMCUOJAb30BAHK IS PABJIAYHHX AHAJAUTHYECKUX OUpeeNeHudl U KOJ-
JKHBL O9TOMY MMETH JOCTATOUYHHI 06beM, TuaMeTp GYPOBHX TOJIOBOK
JNOJKeH OHITH He MeHee 7—8 ca, a eciu MokHO, To u 10 cxu.

Bce ckazaHHOe BHIIE OTHOCHJIOCH K OCHOBHOW HaGm0maTelbHOR
IWJIOIaiKe, HA KOTOPOil MOJIKHH BeCTHCh BCe CTalHOHApHBIE HABJII0-
Oenus, TpeOyomue BEIeMKA 00pa3ioB U3 MOYBeHHOH ToJamu. TaKoBHI-
MH ABJIAITCA HaOMIOJeHHsA HAJ PEKUMOM BJAKHOCTH, PeKUMOM Qu-
3UKO-XAMUYECKUX CBOMCTB, COJNOBHIM DEKMMOM W IIp.

Kpome oCHOBHEHIX NIOmMAamoOK MOOJKeH OBITH NpPEIYCMOTPEH OT-
BOJi HaOJOMATeNbHHX IJIOMANOK S PAa3AWYHBIX CIEHATBHBIX Ha-
Gatonennii. TakoBHIMU ABIATCA MpeKae BCEro INIOMALKH NJIA yCTa-
HOBKH pPAa3JIMYHHIX CTAIMOHAPHHIX NIPHGOPOB, KOTOpHE HEe TpelyrT
CMEHH B TeUeHHe [JIUTEeNbHOTO Hepuoga BpeMeHH (B MIEAJBHOM CIY-
4ae — B TeYeHMe BCero MHOTOJETHero Iepuofia, Ha KOTOPHIl paccum-
TaHO CYMECTBOBAHHE CTAIMOHAPA). TAKOBEIMH ABIAITCH IJIOMANKA
¢ ObEe30METPAMH, C MOYBEHHHIMH T€PMOMETPAMH Pa3lIuIHOH CHUCTEMEI,
IJIOIMAAKA JIJIA YCTAHOBKHM IIOCTOSHHHIX TPYOOK AN OTKAYKH IOY-
BEHHOT0 BO3[yXa C PA3HHIX IMIyOuH, IUIOMAAKH AJA YCTAHOBKA TAaKUX
sKe TPpyOOK [Jisi OTKAYUKHA C PA3HHX INIyOWH MOYBEHHO-TPYHTOBHIX BOI,
IJIf YCTAHOBKH CTANMOHAPHEIX NPUOGOPOB s ONPeledeHUs BIAK-
HOCTM I0YB, ILNIOMAAKH OIS YCTPOMCTBA JH3MMETPOB PABIHYHEIX
CHCTEM, CTOKOBHE ILIomManKu, npubopsl musa oupemenenus OBII, mio-
mafku g DKCHepUMEHTAJBHOTO H3YYeHWsA NepeBu;KeHusA Iapo-
o0pa3Holl BIarW, HCOAPUTENbHbBE IIOMANKHM, MJIOMAAKd IJIA TpO-
H3BOJICTBA MHKPOOHOJOTUYeCKUX HaOGNIONeHuil, IjiA MOCTAHOBKH pas-
JIAYHBIX MOJEJHHHIX KCIePUMEHTOB W MHOTHe Npyrue.

Heo6xoaumbl Tak;xe NIOMATKY [JA HePBAYHOTO OUpPeIeJeHus BOJ-
HO-QMBUYECKHAX CBOWCTB (BOJONPOHUI[AEMOCTH, BJIATOEMKOCTH), pe-
3epBHBIe IUIOMANKH [JIA Iepe3apAgKd HcIapuTesei, oA CclIydaes
mepeoGopyHoBaHUA CTANMOHAPHEIX ycTpoiicTB u T. 4. JlomskHa OHTH
mpeflycMOTpeHa IJIONMIafiKa Aja MeTeocTaHnum. PasMepsr Bcex OTHX
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NJIOMAJOK OYeHb pAa3INYHBl — OT HEMHOTMX NECATKOB JI0 COTeH u
JaKe HeMHOTHX THICAY KBaJ[PATHBHIX MeTpoB. Bce oHHU JOJKHER OHTH
BEIHECEHEH! 3a IIpeJIeJIbl 0CHOBHOM HaGII0AaTeNbHON IIOIAKA U PACIo-
noxeHH panoM ¢ Heil. [loaTroMy o6mas miomans crarmoHapa MOCTHUI-
"et, BepoaTHo, 1,5—2,0 za.

3nech cieflyeT OTMETHTH OJHO BajkHOe 0GCTOATENbCTBO. Bce Ie-
peuHCcIeHHbBIe BBl CTAalMOHAPHBIE NPUGOPH pPACCUATAHEl HA K-
TeJBHBIH DepHo] M INePeHOCKH He TpeGyioT, HO OHH NOJKHEI YCTAHAB-
JIUBaThCA C HEKOTOPoH MOBTOPHOCTHIO (BO BCAKOM CIydYae HE MeHee
4YeM ¢ TpeXKpaTHoil). ITO MUKTYeTCA TeM, YTO HHKAKAX NAHHHX O
OPOCTPAHCTBEHHOM BAapHUPOBAHUM BENHYMH, N3MEPAEMEIX CTAIMOHAP-
HEIMHA TpubopaMud, B TOM ducie Jajke TAKAX TaBHO M3MEPAEMHX BelH-
9WH, KaK, HAOPUMEp, TeMIePaTypa MMOYBH, K COKAJNICHHI0, HeT. ¥ CTa-
HABJIWBAasA CTaljMoHApHbe NPuGOpE 6e3 MOBTOPHOCTH, Mbl HE MOKeM
HU OIEHATH TOYHOCTH HOJYYAEMHIX HaHHHX, HHA CHeJNATh KaKWe-HH-
O0ynp obocHoBaHHBIe BHBOAH Ha Oyaymee o HeoOXommmoili wmX Io-
BTOPHOCTH.

Fny6unra ycTaHOBKEM HePEUMCIEHHHIX BHINE CTANMOHAPHEIX IPH-
00opOB ompefiesseTcs TEMH jKe COO0DPAKEHHAMH, KOTOPHIe GBLIM BH-
CKa3aHH U B OTHOINEHWH B3ATHA 00pPasioB GYypoM.

Bce usnokeHHOE BHIIIE OTHOCHTCH K TOMY CJIydYal, KOTHa CTa-
[[M0HApP OPraHW3yeTCs BHOBb M KOT[A HET HUKAKAX OCOOBIX OTpaHM-
9YeHW! B OTHOINIEHHMH OTBOJA ILIOMAIM TOJ CTAI[HOHAPHHBIA YYaCTOK.
910 MMeeT MecTo, KaK NMPABWIO, B HEJIUHHHX YCIOBASX, HO MOMKET
TOJHOCTBI0O OTHOCHUTHCA M K IAXOTHEIM Y4acTKaM, BO BCSAKOM CIydae
IpH OpPraHW3anWu CTAlMOHAPAa HA TEPPUTOPUM COBX03a MW KPyHHOMI
OUBITHOM CTaHIWM, THe ILIOMAAHN OTAENbHHX IOJIeli HOCTHTAIT Je-
CATKOB U COTEH T€KTAapPOB W e 0COObIX OTPAHMYCHHI B MJIOMANY OT-
BOJMIMEIX TOJ] HAONIOleHNsT YIAaCTKOB MOKHO HE OKHU[ATh.

Bonee tpymmas curyanus Bo3HEHKaeT B TeX CiHydasXx, Korja Ha-
OJIIONeHNA MOJKHEL TPOBORMTHCA HA ONBITHHX CTAHIAAX C CETHIO
ONHITHHIX JIEJISHOK MAJIOT0 pasMepa — HOPAMKA THICAY MIM JayKe CO-
TeH KBaJpPATHHIX METPOB, Tfile BO3MOYKHOCTH OTBOJA IIOK CTANHOHAP
mnomagn pasmepom faske B 1 ea orcyrcrByer. B armx caydasx mpuxo-
OATCH OPUCHOCA0IMBATHCA K CYMECTBYIOMmMEH 0GCTAHOBKe, HCIONB3YS
BCe CKa3aHHOEe BHIIIE B KadecTBe OOMUX NPUHIUNOB M OCYMECTBIAS
WX B Ipefesax Bo3MoykHoTro. B gactHOCTH, B Takoil 06CTaHOBKE 00BIY-
HO HeJb3A 3aKJIANBIBaTh TIY0OKWEe W [JIVNHHEE TPAHIIEH, ¥ IOITOMY
u3y4aTh BapPHMUPOBAHWE IOYB CIENYeT YHOMAHYTHIM BHINE KYCTOBBHIM
METOMIOM, C BaKJafgKoil HeGoabmuX mypdoB Ha BAMUTHEIX MOJOCAX,
7 DOHOJHATH WX IEemoYKaMu OYPOBHIX CKBAKHH, & TAK)Ke Pe3yabTa-
TAMH CTATHCTHIECKOTO AaHAIM3a JAHHHX, NOJIYIaeMHX B IPoIecce
caMUX CTAIMOHAPHHIX HAOMIOeHUI, ¢ COOTBETCTBYIONIMMHE AaIloCTePH-
OPHHIME 3aKJIOYeHHSAMH W BHIBOJTAMH.

B 3akaouenne KpaTKo OCTAHOBUMCS HA HEKOTODHIX OOIMX BOIIPO-
cax IPOM3BOJCTBA CTAIMOHAPHBIX HAGNIOJeHWH, HE BXABasACh B [ie-
Tald, IMOCKOJbKY MEeTO[E HAGNIONENUi 00 Pa3IudHbKM Pas3/esaM omu-
CaHH B CIeYIOMUX CTaThAX HACTOAMETO PYKOBOACTBA.
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Bce cranmonapusie HaGIIOREHASA MOJNKHE IPOU3BONATHCA B OIIpe-
OelleHHHE, 3apaHee YCTAHOBJEHHHE W COTJACOBAHHBIC MERAY yd4a-
CTHHKaMu paboTsl cpoku. OTCTyIIeHUE OT 9THX CPOKOB IOMYCKAETCH
TOJBKO B TeX CIY9aAX, KOTAa BO3MOKHOCTH HAOJIOMEeHU MCKII0YAeTCS
B CHIYy HIOTOJHEIX YCIOBHi, TPO3AMUX HCKAUTH Pe3yJIbTATH, WIH
KaKuX-1ub0 MCKIIOUMTEJbHHX npunuuH. Kpome Toro, Bce mHabimofe-
HUA NOJKHE IPOU3BOMUTHCA B OJHU M T€ K€ CPOKH, ¢ ONWHAKOBHIMHE
(MM KpaTHEIMEH) WHTEPBAJAMH, AJA 00JerveHus CONPSKeHHOTO aHa-
JA3a pesyJNHTATOB HAOJONEHWN II0 PA3HHEIM pasfelaM.

Bce mabamomenns, conps;KeHHE® C BHIEMKOU 00pasijoB U3 TOYBHI,
DOJKHEL IPOW3BOJUTHCA IyTeM aHAJAW3a IO BO3MOMKHOCTH ONHHMX H
TeX jKe 00pasIoB, T. €. B3ATHX OJHOBPEMEHHO U3 OfHUX 1 TOX K6 CKBa-
KAH Wi MUKpomypdoB. 9To TpeOGoBaHHE OCHOBHIBAGTCH TaKKe HA
HeoOX0oIAMOCTH BO3MOKHO 0oJlee TECHON YBA3KH JaHHHX HaGaomeHmi
Pa3IUYHOIO POJA, HAIPAMEP MEKIY Pe’KAMOM BIKHOCTH M PEKEMOM
cocTaBa MOYBEHHHIX PACTBOPOB HJM COJEBHIX DeKMMOB W T. . Kpome
TOTO, coOJIomeHne 2ToTo TPeGoBaHUA HKOHOMUT TPy W o0ecmedmBaeT
6oJiee MOJHOE MCHOJbH30BaHME CTANMOHAPHOH MIOMIAMKH.

WckaoanTebHO BayKHHIM YCIOBHEM, KOTOPOe [OIKHO Co0JIi0-
IaTbCsi HEYKOCHHUTENBHO, SBIAETCA THIATeNbHas ILIOTHAS 3a0mBKa
oTpaboTaHHKIX CKBAKMH MW OTMETKA HX MECTOHAXOKHEHHS KOJBIIIKA-
mu. Bce ydacTkm ma TeppuUTOpHME CTAaHOHAPA, HOABEPTIINECH TOMY
HJIA MHOMY BOBHeHCTBHUIO, MOJKHE CBOOBPEMEHHO HAHOCHTHCA Ha IJIAH
cTamuoHapa.

Bca mepBmumasn o6GpaboTka pesyabTaToB CTAHOHAPHEIX HabIIO-
IeHnA MOJKHA TPOM3BONUTHCA HEMEMJIeHHO, B ToJe, a JaHHHE J0J-
JKHEL IPHBOAWTHCA B TAKOE COCTOAHMO, YTOOE OHITH WMOCTOAHHO KO-
CTYOHHIMH [JS BCEeX YYACTHAKOB KOMIJEKCHEIX HCCJEHOBAHMUH.

Becs maTepmas, moydaeMElli B pesyJbTaTe CTaMOHAPHEIX HAGIIO-
IeHmil, moJ:KeH o0pabaTHBATHCA CTATHCTHIOCKH. Bo-IepBHIX, JTO
BHITeKAeT U3 HeoOXOAMMOCTH 00BOKTHBHON OMEHKH TOIHOCTH U JIOCTO-
BOPHOCTH II0Jy4aeMBIX Pe3yJbTaToB, BO-BTOPHX, 9TO HYKHO I [O-
TOJHUTEJIFHON XAaPAKTePHCTHKH HIPOCTPAHCTBEHHOTO BapbHPOBAHUSA
0YB, B-TPETHUX — [JISI M3YYeHMA MHOTOJNETHEe! TeHIECHIUW B H3MeHe-
HUYW YCJOBUI M0YBOOOPA30BAHMA, CBOMCTB IOYBH 1 X078 MEKPOIPOLeC-
COB B Heil.
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METOJIbl U3YYEHMA
BOJIHOI'O U TEIJIOBOIO PEMKUMA IIOUB

METO/ibl U3YYEHNA
BOJAHOI'0' PE;RIMA TIOYB

I'. C. Baswkuna, A. A. Pode

ONPEJAEJIEHHNE BJIAKHOCTH ITOYBBbI

Bsogubsie 3aMeyanus

Hax m3BecTHO, CymecTByeT jiBa OCHOBHBHIX IOJX0/[a K OIPE/feIEHWUIO
BI)KHOCTH HOYBH. IlepBHil OCHOBAH HA W3BIEYGHHHM W3 KAMKIOTO
clod NoYBH 06pasla, B KOTOPOM TeM WJIHM WHBIM METOJ0M OIpeJesIser-
CA BJAKHOCTH: CYIIKON WHQPAKpPACHHIMH JydaMH, NOHKHOMETpHYe-
CKHUM, KapOumHHIM, IDaBMMETPHYECKAM, COAPTOBHIM U PAJNOM JAPYTHX.
OpHako [0 cero BpeMeHH NPAKTAYCCKA eIMHCTBEHHHIM LINPOKO IPH-
MEHMMEIM SIBJISETCA TePMOCTATHO-BECOBOM MOTOJI, HA KOTOPOM MK OCTa-
HOBEMCSI TojpoGHee.

Bropoit mogxom mpegycMaTpEBaeT onpeeieHne BIAKHOCTA IIOYBBI
B €e eCTeCTBeHHOM 3aJIeraHww, [ 4ero B KajKIOM CJoe TMOYBHL YyC-
TAHABJAMBAETCA HOCTOAHHHIA HATYMK (COEMHEHHHIH ¢ M3MEPHUTeJIBHBIM
npubopom), ¢ HOMOIMBIO KOTOPOTO B TG0 MOMEHT MOKHO M3MEDHUTh
BI;KHOCTH IIOYBH B TOUKE €0 YCTAHOBKH. OTOT OyTh MMeeT DPAJ 09e-
BUIHBIX LPEMMYIECTB [0 CPABHEHHI0 C HEPBHIM, CpPegd KOTOPHIX
IJIaBHBIM SBJAETCSA BO3MOYKHOCTH MHOTOKPATHBIX OUpeHeJeHud BIaK-
HOCTH B OJHOH W TOH jKe TOYKe, a TaKke OBICTpPOTAa oOIpefese-
HuH.

OmnucaHn ciefyolue MeToAbl U3MepeHUs BIAKHOCTH: TeH3HoMe-
rpudecknit (lumros, 1950; Cymmuuwes, 1959; Richards, 1947, 1954;
Klute and Gardner, 1962; Klute and Peters, 1962); meton GaoxoB,
nin omuaeckuir ([ammama, 1956; Cymuumnpin, 1959; Bouyoucos and
Mick, 1940); «pagmoaKTHBHEEY METONH — TaMMAaCKOIHMYECKHA W Heh-
tpounnd (Emennanos, 1962, 1964, 1970; Emenssanos u_ap., 1965;
Annun, 1970); pedarexromerpuueckuit (Iloxposckmii, 1930; [JannnunH,
1965); Ttemmnoemroctumit (YypHoBckmii, 1952; 3ammsammuiit, 1964);
nuaiekrpudecknit (Primmra, 1951); MeTol, ocHOBaHHEIA HA WBMEpPEHHH
TeIIONPOBOAHOCTH, W Ap. Oumcamme CYMHOCTH STHX METOLOB IpH-
Bojurcsa B kHure JI. B. Ilomosa (1960). Omenxa pa6oThl HEKOTOPHX
opu6opoB, OCHOBAHHHX Ha NEPEYMCIEHHHX METONAaX, COMepKATCH
B paborax JI. A. Pasymomoit (1965), B. A. PomxoBa (1970},
M. B. IIpeoGpamenckoit (1959), 10. H. Huxroasckoro (1970),
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B. A. Emenpamnona u II. #i. Beckit-
ma (1970) u np.

OfHaKko IpeHJaraeMsle MeTOJb
BTOPOTO THIA IOKAa edle HecoBep-
IMeHHE TOXHHIeCKH W He YHHBepC-
aJbHBI, MOCKOJBKY OHM TPHAMEHUME
B OTDAaHUWYCHHHX AUANA30HAX BIasK-
HOCTH, 8 TOZHOCTh W3MepPeHuidl dacTo
3aBHCHT OT pAfa PA3JIUIHEIX yC-
JIOBH#: TJIOTHOCTY IOYBH, KOHIGH-
TPAUHU HIEKTPONUTOB B NOYBEHHOM
pacrBope m T. n. B pganpmeiimem
Mbl OyeM paccMaTpuBaTh olpefene-
HHUS BJIQGKHOCTH, OCHOBAHHBIE HA
B3gTuu 00pasIEB ¢ DOMOmMBI0 Gype-
HuA.

Jns 6ypenns ncnoab3yoTCA N0d-
BeHHHIE Oy PH, pasimdHoil KOHCTPYK-
Puc. 1. PaGoume wacru mowpemmsx  WAM (B 3aBACHMOCTH OT TBePHOCTH,

Gypos: CyXocTH NOYBH W 1p.). BypH m
A — PozaHosa, TeXHUKA OypeHHA KPATKO ONMHCAHE
B — caparosckoro, B kaure A. A. Pome «MeTogu m3y-
B — Ocrannna (HepKyabCKOro) YeHus BOJHOTO PeKHMa II0OYB» (1969)

u B paGoTax APYruXx aBTOPOB.

Ormernm amms, uto HamGosee pacupocTpameHsl Gyps Mamaminb-
CKoro («caparoBckuity), Ocranmna («gepryiabckmiiy) m Posamosa. U3
HIX Haubollee YHUBEDCAJIBHBIMA W IPUTONHEIMA [JIsi GypeHHs Npak-
THY6CKH IPH JIO0BIX BIAXKHOCTH M MEXaHWYeCKOM COCTaBe IOYB X
IPYHTA ABIAIOTCA ABa mochenuux ! (pmc. 1). «lepryabckumity 6yp Mo-
KeT OHITh MCIOJB30BAl NPH OypeHHH B MepP3JHX H0YBAX U 'PYHTAX.
Hna Gypenus B 3abomouennnix mousax @. P. 3aiimenpmam (1966)
pexomengyer O6yp TOuimcckoro saBoma TruapOMETeOPOJIOTHIECKAX
npubopos.

3a moclefHUe TOJBl HECKOJBKO HOBEHNIMX KOHCTPYKIUA IOYBEH-
HEX OypoB mnpemioxeno 9. H. Baaropemenckmm, H. ®. Kynm-
koM (1965), C. @. Herosemoum (1960), M. A. Typaiorom (1956),
B. . Beppbimesnm (1959), M. M. Togamusm (1965), M. Mome-
dom (1959), Cror-1 (1956), A. H. Hupbaposckmm u T. C. Iep6n-
Hoit (1965), E. I'. IlerpoBam (1959). 0. H. CrapogymosrM (1962).
Bypel stux cmcTem upepcraBiAT WHTEpeC, HO MOJIKHH OHTH TIa-
TeabHO mcmbrTaHbl. Ocoforo BHUMaHWS 3aCTy;KHBAIOT IITAHTOBEI®
6ype — npoGoorbopuuku Ilonbckoro-Baxtuna (IIpubopr maa mccie-
poBaHuit mo Bemiemenuio, 1959; Baxtum m gp., 1967), nosso-

1 Byp PosaHoBa HeCKOJNBKO yMeHbINAaeT 3HAUEHUSA BJIAYKHOCTU Npu OypeEun B 30-
He INOJIHOT'O HACHINEGHNA, TAK KaK OTKIIMAeT BOMY.
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IA0MEe OUpefeNATh HA HPOU3BOJBHYH TINTyOMHY H BIYKHOCTD,
n o0BeMHEI Bec B OJHUX W TeX ke obpasmax.

IIpm Gypermm obpasmer OepyTcs mocCJoiHO, MogpsAx, Ge3 NIpomy-
cka. B Heclomeroll, omHOPOAHOM 0 MeXaHMYECKOMY COCTAaBY TOJIIIE
MOIIHOCTb 3THX CJ06B MosKeT cocTaBaaTh 10 cm, a miasa camoro Bepx-
Hero cJlofd, B KOTOPOM BJaKHOCTh M3MEHAETCA Hamboliee CHIBHO,—
5 cm (0—5m 5—10 cm). Amasoruansim o6pa3om B MOUBY BBOAATCH JaT-
YOKA [JIS ONPeeIeHHus BJIAKHOCTH NOYB B €CTeCTBOHHOM 3aJIeTaHHH.

Ecan mouBemuHii mpodmian o6iamaeT CIOMCTOCTHIO HMJIHM COCTOUT
¥3 TOPH30HTOB, CHJBHO OTIMYAIOMMXCA II0 MEXAaHHYOCKOMY COCTaBY
¥ BORHEIM CBoHCTBaM (Hampumep, NOA30JMCTHE IOYBH, COJOHIH),
To Bo m36ekaHMe INOMAJaHWsA B OfuUH o0pasen MOYBH M3 PABHEIX
rOpU30HTOB 006pa3nHl Jydme OpaTh He W3 CKBA/KUHB, 8 M3 CTEHKH
OPUKONKH (ySKOro MHEKpomypda riy6uHoil oberuso oxoixo 0,5 m).

Tiry6maa ompefesieHHs BIIa3KHOCTH

I'ny6una, mo xoropoil BegeTcs oupeseieHHe BIa;KHOCTH, 3aBUCHT OT
Iejiel MCCJNEJ0BAHUA H OCOOEHHOCTeHl BOLHOTO peKEMAa IOYB B TOM
OyHKTe, The NOpou3BOofATcA Habmomerwsa. Ecaum mcclemoBaHmA Be-
AYTCA € OeJbi0 YCTAHOBUTH TUI BOJHOTO PEKHMA JAHHOH IOYBHL, €Tro
N3MeHEHWe B 3aBUCHMOCTH OT METEOPOJOrMIECKUX M HHHIX YCJIoBHI
(reHOTHKO-THAPONOTUYECKHE HCCIENOBAHMA), TO HaAOMOLeHUA 3a
BIQ}KHOCTBI0O HOYB JOJKHE OXBATUTh BCIO Ty 49YacTh II0YBeHHO-
IPYHTOBO# TOJI[Z, B KOTOPOH coBeplIalOTCS 3aMeTHBIe, [JOCTyIHbHIE
1A W3MepPeHnd He TOJBKO TOJUIHEE, HO M MHOTOJOTHAE M3MeHEHHS
BJIQKHOCTH, BILIOTH [0 TPYHTOBHX HJIW NOYBeHHO-TPYHTOBEIX BOZ.
Oznmako mpu o9eHb INIyGOKOM 3ajierapuu HoclefHuX (CBEIe 6—8 x)
TaKde HAONIOZeHUsA CTAHOBATCH TOXHWYECKH TPYAHO BHIIOJHMMBIMU.
B asTom caydae MOMKHO OTpAaHUYHTHCA MEHbINelH TAyOUHOHE, KOTOpad,
OOHAKO, NOJ;KHA IIPEBOCXOAMTH TIyOMHY HIKHeH IDaHHUIH KODHe-
obuTaeMoro oA He MEHBIIE 9eM Ha 2 M.

Heo6xoxuMo mog4epKHYTH, 9TO, rOBOPS O NOYBEHHO-TPYHTOBHIX
¥ TPYHTOBHIX BOJAX, MHl HMeeM B BUIY TaKWe BOJE, 36PKAJ0 KOTOPHIX
TMOCTOAHHO, XOTA W Kojebierca mo raybmue. Henbsda ux cmMemmBaTh
¢ BPeMEHHHIMH BePXOBOAKAMH, BOSHUKAIOMUMY DePHOJUIECKA B I0Y-
BeHHOM ToJme.

IIpn mcciremoBaHuWAX, TIABHON 3ajadeil KOTODHX ABIAETCH U3Y-
9eHue BIaroo0ecIeIeHHOCTH PACTOHMH 1 ee 3aBUCAMOCTH OT MeJuopa-
TUBHEIX ¥ ArPOTEXHMIECKHX IPHEMOB (OUNHTHO-aIPDOHOMHYECKHE HC-
cllefoBaHUsA), INyOMHA oIpefeleHus BIA/KHOCTH NOYBH JOLKHA
OXBaTHBATh BeCh KOPHEOOUTaeMHI ol (PaKTHIECKHA ¥ TOTEHIHAb-
HHIl) ¥ Ty 9aCTh HIKEJIEKAMIETo CJ0sI, KOTOPasg MOKeT CIYKHUTh UCTOY-
HHKOM BJAarW [JJIs pacTeHumil 3a c4eT IOATATUBAHMA BJIAarW B KOpHe-
obmraeMuil cioii. Taxuwe umcciefoBaHmA KONKHH BeCTHCh B CEBO-
o0opoTe, B arpoTeXHUYECKUX YCIOBHUAX, XaPAKTePHHX J[isA JAHHOTO
paiioHa, ¥ ¢ pPaflOHMPOBAHHHIMUA COPTAaMH KYJBTYD- . .
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OpgHako [ OpaBUIBHOM NOCTAHOBKHM ONBITHO-aIPOHOMHYECKHX
ACCTIEeOBAHMN JOJKHBL ObITH IpPe/[BaPUTEILHO BHIACHEHH (€CIH 9TO He
ObLIO CcHeiaHO paHee) o6I(HE TeHETHKO-TUAPOJOTHYECKHE YCIOBUA,
T. e. o0I@e YEePTH BOJHOTO pe)kuMa HcciemyemMbx mous. HeoGxomu-
MO IIpe}K[e BCEro YCTAHOBUTH INIyOWHY 3aJjieraHusi TPYHTOBHIX Boj (IO
OLITOBHIM KOJIO[LIAM WJIM B CIENUAJBbHO NPOOYPEHHBIX CKBAyKUHAX)
¥ MOmMHOCTh KanuinapHoli waimel (HK). Ilocmemusas B ramEmcTHX
U CYINIMHACTBIX TPDYHTax oOBYHO He HpeBHIIaeT 3, peske 4 M, B Cy-
TeCYAHBIX W JETKOCYTIMHHUCTHX — 2 M, a B mecdaHux — 0,5—1 x.
OnHaxo B KaK[OM KOHKDeTHOM ciaydae MomuocTh KK my:kHO yTodu-
HUTH cHoco0aMu, KOTophe GYAyT pACCMOTPEHH HUsKE.

IIpoaosskurensHOCTD M 4YacroTa HaGIIOReHMI

[IpomomuTeNbHOCTH, 9acTOTa, CPOKH HAOJIONEHHH 3a BJIAYKHOCTHIO
OB TaKKe BCEI[ENI0 3aBUCAT OT Iiejeil mcciaemoBanus. Ilpm reme-
TUKO-THIPOJOTHICCKUX HCCIOIOBAHUAX HAONOHEHUA MIOJIKHEL Be-
CTUCH II0 BO3MOKHOCTH B TEUICHHE MHOTOJETHEI0 IepHoja, TaK Kak
TOJBKO TIPH STOM YCIOBUH MOKHO OXBATUTh Bce Haubosee dYacTo
BCTPEYAIOMMECH COYCTAHWS YBIAKHOHWA HOYB W YCJOBHHA IOTOMH
B Pa3iW4IHbIe TOJHI.

HeoGxoqumMo M3yYuTh MHOTOJIETHHE [aHHbE OJMKaMIIzX MeTeo-
CTAHIM MO OCaZKaM H MCHAPIEMOCTH, YCTAHOBHTh HAJWINE MHOTO-
JeTHOH IMKJIMYHOCTH 3DTHX IIOKA3aresieil, ¢ TeM 4YTOOH BHACHHATH,
K KaKo¥ 9acTH MHOTOJETHOTO IUKJIA KoJeOanuil yCIOBAA yBIaKHSHUA
(BnaskHOH WIW cyXoil) OYAYT UDPEANOJNOKHATENIHHO OTHOCHUTHCH TOMH,
B TeYeHHEe KOTOPHX HAaMe4eHO BeCTH HAaONIOMeHHs 32 BJIAKHOCTHIO
mods. Peromenmyercss oxBaTuTh HAOMIOfEHAAMH BeCh MHOTOJETHUI
OUKJI, KOTOPHHA [uTcA dame Bcero ot o—6 mo 15—18 ser. Opgmaxo
m Oojlee KpaTKOBpPeMeHHHe HAaOJIOZeHuWsA, B O0COOGHHOCTH IJf THUIIOB
098, HE M3YICHHHX B IOIBEHHO-THAPOIOTHIECKOM OTHOMIOHHH, MOTYT
OLITH O49eHb I[eHHbIMU.

IIpu reHeTHKO-THAPOTOTHYECKAX, & TAKIKE CHCTEMATHISCKHX MHO-
TOJIETHAX ONBITHO-al POHOMMIECKHX HCCICLOBAHUAX HAOIIOMEeHHS 32
BJIQ)KHOCTBI0 IOYBHL HOJUKHHE OBITH KpyriaorogumumkiMu. Toabko mpu;
SMA30ANIECKHAX OILITHO-AaTPOHOMHYECKHX HCCHASMOBAHMAX IPOLOJ-
YRATENBHOCTH HAGMIOMeHUI MOKeT WHOI[A OTPAHWYABATHCS BereTa-
IUOHHBIM IIOPUOJOM WA JaAe MpOXOJKATeNbHOCThI0 onbita. Habimo-
HeHus HeoGXOoIMMO BeCTH dallle B TONJI0€ BpeMmsa rofa (BeCHOH, JTeToM
M OCEeHbBI0), KOIJ[a U3MEHYWBOCTH BJIAKHOCTH 00JBINe, a B X0JOJHOE
BpeMa romga — peme. llepBoe HabmioneHme pPEKOMEHIYeTCA [eIaTh
He3aqoJIro [0 HaYaJa CHeroTASAHHSA, BTOPO€ — HOCJe CHeroTasAHus, 10
BO3MOKHOCTH IIOCIIe TOI'0, KaK BJIara, HOCTYNHBIIAHS B IOYBY, OPHUAET
B paBHOBeCHOEe cocTosHue. llocieHero MoKeT 1 He CIYIATHCI: MOTYT
mMOMeNIaTh MOMIH, COXPaHANINAACA HA HEKOTOPOW riayOmHe Mepaiio-
Ta, BOPXHAM CJI0H IOYBE MOYKET 3HAYMTENHBHO IOACOXHYTH.

JanbHeilline ncCae[0BaHAA HYKHO BeCTH B COOTBeTCTBHMM C HX 3a-
gadamMa m ocoGemHocTaMu 00bexToB. Iloj ecrecTBenHoit pacTHTENB-
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HOCTBIO TpeThe Ha0JMI0feHre MOKHO NPOM3BECTH B MOMEHT Hadaja Be-
reranAn Hambollee paHHWX paCTeHWii W B [albHefilieM — uepes
OIMHAKOBEI® IIPOMEKYTKH BpEeMeHH [0 KOHIIA BereTalMOHHOTO Nepuo-
J1a, OlHAKO He pe)ke 4eM Pa3 B KAy WJIH yKe Pa3 B JBe Hefesm.

B cayuae, ecim yciaoBuma yBIayKHEHHA M oOMuA Xof BIaKHOCTH
TOYB OTYACTH YyKe M3YY€HHl, 4acTOTy HAGIIONeHWN MOMKHO COKPATHUTH,
oco0eHHO JeTOM, COXpaHuB (o0Jee YacCTEHe OUPeNeJeHHSA BECHOH H
0CeHbI0. ITO JOMYCTUMO W AJA IOYB B 0GCTAHOBKE 3aCyNLIHBOrO KJIH-
MaTa, Ipu PeIKuX W HEOOJBIIHX HO0 KOJUICCTBY ocamKax. Pexomen-
JyeTcsi TPOM3BOAUTEH JONOJHUTEJIbHEIE OIPeJeNeHus HpPH Pe3KOM
W3MEHeHWH BJIA)KHOCTH II0YB, HAIPHMEpP IOCJe BEIANEHUA OOMIBHBIX
0CA[IKOB WJIM IPOM3BEJEHHOTO IOJHUBA.

B cayuae Temno# 3umsl 6e3 ycroii4wBOoro mpoMep3aHus IOYB ON-
penelieHusA BIA;KRHOCTH NOJKHEL BECTHCH HE PejKe UeM JIBa Pa3a B MeCAIN.
Eciu ke 3uma xapakrepusyeTcs HuUSKHMHA TeMIepaTypaMu, YCTOM-
9UBBIM W TJAY0OKMM IpPOMepP3aHMeM IOYBH, MOKHO OTPAHWUATHCA
ABYMA-TpeMs oupepeleHusmu 3a 3uMy. Ilog KyJIbTypHO! pacTuTelb-
HOCTBIO oIpefielleHusI BIAKHOCTH ITIOCJTe IEPBHX ABYX CPOKOB HYKHO
BECTH ©;KeJeKaJHO WU IPUMEHHTEIHHO K (pa3aM pasBUTHA PACTeHHH,
3aTeM Ioclie y6opKu u jjallee — e3KeMeCAYHO [0 HACTYLJIeHHS 3HMH.

IoBTOopHOCTL OIpefeNneHusa BJIAMKHOCTH

IMoBTOPHOCTH YCTAHABIMBAIOT B 3aBACUMOCTH OT CTEeHH HEONHODON-
HOCTH TOYBEHHOT'0 MOKPOBA, T. €. COCTABA M CBOMCTB IOYBHI, HEOIHO-
POHOCTH PACTHTEJIbHOCTH, a TAKKe OT Iexeit mccaegosanma. Hom-
KPOTHHIM 00BeKTOM HabJIOmeHUN HoJKeH OHTH OFHOPOJHHIA YIacTOK
TMOYBEHHOT0 HOKPOBA, PACHON0KEHHBIA B IpefeaX OJHOTO HOYBEHHOTO
KOHTYpa W UTO0J, ONHOPOJAHHIM pAaCTHTENBHHIM HoKposoM. OpxEAKO
¥ B Opejerax TAKOTO yJacTKa CBOMCTBA M COCTAB MOYBHL 00Jamal0T 3a-
MeTHOH IpocTpaHcTBeHHoH u3MenumBocTbio. I[losToMy mis ompene-
JIeHAA BIQYKHOCTH HEJOCTATOYHO OXHON CKBaKHMHEL.

Kaxosa fgo/uxHA GHTH MOBTOPHOCTH AJA IOYB PA3IMIHOTO THIA
¥ MOXaHWYECKOTO COCTaBa IOJ pAasHOH pacTUTeJBHOCTHIO, 3apaHee
yKasaTth HOBO3MOKHO. HY)XKHO B Ka’jK[[OM KOHKDETHOM CJydYae yCTa-
HaBJIMBATHh HEOO0XOJUMYIO0 MOBTOPHOCTE. [lJisg 5Toro mpum opraHm3anun
HaOIONeHni cHaYala TPOM3BOXAT MHOTOKDATHOE OUpeeleHune BIajK-
HOCTH ¢ 00JIbImION MOBTOPHOCTHI (He MeHee deM 30-KpaTHOU) M IyTeM
CTAaTHCTHIOCKO# 00paboTKU MAHHHIX HAXONAT CTEHeHb BapPbHPOBAHHEA,
TOYHOCTH OIpefieleHAss M HEOOXOAMMYI0 NIOBTOPHOCTH. B ciygasax
ecM Takas coern@albHasaA paGoTa He OHJIA MPOU3BEAEHA, HO MMEETCH
yiKe HeKOTODHI MaTepual 10 OUPENeJeHWI0 BIAKHOCTH IO CPOKaM,
To mMelommecs cBefeHds — He Menee 20 CpPOKOB, OXBaTHBAoOINAe
HeJbA TOJ — HOABEPralTCA CTATHCTHYeCKOl obGpaboTre. Ilompol-
HO MeTofh 3To#t o0paborkum omumcamnl B kHure A. A. Pome (1969),
B crathe M. C. Bacunsesa (1950), a rawske B paborax E. A. [ImmTt-
puesa (1966, 1972) u B ero cTaThe B HACTOAIIEM PYKOBOJCTBE.
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B ragecTBe camoil o6Imell IpUIEP;KKA MOKHO TPEIBaPUTEILHO pe-
KOMEHI0BaTh DOpH OpraHu3anuu HAGIIOJeHH 32  BJIAYKHOCTHIO
B NYHKTAaX, QA KOTOPHIX HeT KOHKPETHHIX MAaTepPHaloB, BECTH Ha-
OaI0fleHAA ¢ TMOBTOPHOCTHIO HE MeHee 4eM S-KPaTHOH B BepXHEM MeT-
POBOM cJioe u 3-KpaTHO!l — B Gojiee TTyGOKMX CIOSAX TOYBH U B TPYH-
Te. 9T HOBTOPHOCTH NOJJIEIKAT YTOYHEHWIO IO Mepe HAKOILIeHHS
gagHeIXx mo BiakHoctw. C. B. Macrtunckas (1959), cuuraer, 4To
B palioHax J[OCTaTOYHOTO YBIa)kHeHus Tpebyercsa 5—O6-KpaTHas WOB-
TOPHOCTBH, 4 B PalioHAX HEJIOCTATOYHOIO YBIaKHeHHA — 6—T-KpaTHad.

Bce BeiensnoxeHHoe OTHOCHIOCH K ONPEJENOHUI0 BIAKHOCTA B
HeopolIaeMHX YCIoBHAX. B opouraeMeiX yCIOBHAX, OO CBUIETENb-
ctBy JI. A. PasymoBoii (1965), moBTOPHOCTH oLpefeNeHUBl TOIIKHA
65ITH 6OJIBlIE B CBSA3H C TeM, 4TO moauB (0CoGeHHO mo Goposmam, Mosk-
JeBaHHe — B MeHBIIeHl Mepe) BHIBHIBAeT yBeIWYEHUO IPOCTPAHCTBOH-
HOIl WBMEHYMBOCTH BIayKHOCTH NouB. KaK moxasanmm HabJOZeHES
JI. A. PasyMoBoii Ha TAKEIOCYTIHHUCTHX NPEIKABKA3CKAX YEPHO-
3eMax, /I TOJyYeHHs [JOCTOBEPHHIX [JAHHHX II0 3amacaM BJIard
mocie HoJmBa 00po3q0BHIM crnocoGoM Heobxomuma 8—34-KpaTHas
OOBTOPHOCTE. JI. A. PaszyMoBa pexomeHJyeT pacmojiaraTh HOBTOPHEI®
CKBaJKHHHL IIPH 9TOM clocoGe MOJMBA B0Jb 0OpPO3N, HA PA3HOM pac-
CTOSHMM OT MECTa MyCKa BOJIbI.

CkBayKMHB TpH [OMAEBAHWHM JOJKHH paclosaraTbes Iapal-
JIeJIBHO XORY J0/KAeBaTbHONH MAIIWHB, HA DAa3HOM PAacCCTOAHHHM OT
JWHUA XOJA.

BriGop nabinofaresibusix IIOMIAKOK M HX pasmep

Ipunmune BHOGOpa HAGIOHATEIbHAIX MIOMALOK HOLPOOHO W3JIOKEHE
B [PYTHX CTAThAX HACTOAIETO PYKOBOACTBA. PazMep miomajgku ycra-
HABJIHBAaeTCA B 3aBHCHMOCTH OT TOr0, KaKAM CI0oCOOOM, a TaK:Ke Kak
noJIro GymyT BecTuCh HAGMIOJeHHs 3a BIKHOCTHIO. Ecam a1o Oygmer
IelaTheA ¢ oT6opoM 06pasIoB, T. 6. MOCPeACTBoM OypeHuUs, MIOMAA-
Ka [0JGKHA OBITH 3HAYUTENbHO 00JIbIle, YeM IPH HCHOJIH30BAHWHU CTa-
MUOHAPHHIX UpmGopoB. PaccTosnus MEXKAY CKBUKHHAMHA IOJKHEL
GLITh, KaK TmpaBwio, He MeHee 2 x#. OgHaKo B ciydae Heo0XoquMOCTH
(upm Hem3Be:xkHO MaJIoM pasMepe yJacTKAa) CKBKAHB MOKHO PacIo-
narath Ha paccTogamu 50 cu ogHa oT apyroi, m paske 30 cm. Ilpm
5TOM Ha KaKAyl0 cKBakmry moTpebyercs 0,1—0,25 x#2. Ilpm 6amaxoM
PaCIOIOKeHNH CKBKUH II0CJTe oKoHUYaHHWS GypeHmsa, Bo mnabexaHme
3aTeKAHOA B HAX BOOH M HAPYIICHHWA PeKMMAa BIAKHOCTH, HX CJIeLyeT
TmareJabHo 3abmBaTh nousoil. Hy)kHO TOYHO oTMETIaTh MeCTOIOJO-
JKOHHE® CKBAYKWH [JIA TOTo, YTOOH WIpH HOcieqyiolleM OypeHHH He
monacTh 6ypoM B CTapyio, 3a0MTyI0 CKBR)KEHY.

B ciyuae reHeTHKO-THAPOJIOTHYECKUX W MHOTHX ONBITHO-arpPOHO-
MHUYeCKMX HCCJASMOBAHWA TPH OIpPeeJIeHAH BJIAKHOCTH ITOYBH pPas
B [IeKajy 3a TeljIoe MOJyrofue u pa3 B [iBe JeKaJH — 338 XOJOLHOE
1Ipu 5-KPaTHOI IOBTOPHOCTH Ha BRIGpaHHOI IITomaKke oTpebyercs pas-
MeCTHTh B Tedenme ropa 135 cksaxmu (27 ompegeideHuii Mo S CKBa-
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muH). Ecam oTBomuTh Ha Kaskayo cKBaskmHy 2 M2, Ha TOJ HOHAMO-
6mress mmomans 270 M2, a mig maGNIofeHwWi B TEUEHWE HECKOIBKAX
JIeT — B COOTBETCTBYIOIEe 4HMCIO pa3 Gombmas.

B npmpone, omEako, GHIBAIOT CIydam, KOrNa PasMepH MOYBEHHHIX
KOHTYDPOB 09eHBb MAJH W BHIOpPaTh ILIOMAJKY, IMPHTOAHYI0 IS -
TeJIbHHX paboT, B Ipefesax OMHOIO KOHTYpAa He IpeCTABIAETCA BO3-
MokHEIM. [Ipm BEIRYKIeHAOR YacTo# (depes 1—2 roma) mepeMere ILIO-
Iaflok Heo0XoquMo CpaBHMBATH X MEKIY Co00f B OTHOMEHHH pac-
IpefielieHNs BIQ}KHOCTH B 3amaca Biard. BoifmpaTh HOBYIHO ILIOMIaKY
Iydmle B KOHIE JIeTa WIA B Ha4alle OCEHM, B MOMEHT BHICOKOU CyXoO-
CTH, X OJHOBPEMEHHO (3a OMUH [eHB) HYKHO OIPENeNHTh BIAKHOCTH
Ha CTapoil m Ha HOBo# HiomajnKax. BTopoe ommoBpemeHHoe ompefe-
JIeHWe HY)KHO CHelaTh BECHOH, IoClie CHEroTagHus. ¥ O0efuBIINCH
B OTCYTCTBAHM 3HAYATENHHEIX Pa3iIMIdil BO BAAKHOCTH o0emX IJIOMa-
OOK B MOMEHTH HAHMEHBINEro M HamOOJBIIEro YBIAKHEHHS, MOYKHO
mepeHecTn HAOMIOeHAsA Ha HOBYIO ILUIOMANIKY.

Wsyuenme BapbupoBaHEA W 3akiagKy mypdoB B cIydae Maioro
pasMepa ILIOMANIKK CJIEAYyeT BeCTH Ha JPYTHX KOHTYpaX ¢ aHAJIOTUI-
HeiME TmouBamu. Ho, Kpome Toro, skexaTeabHO W Ha IJIONIafgKe, BHO-
paHHO# 15 HaONOHeHHA 3a BIAKHOCTHIO, COXPAHUTH HETPOHYTOH
HEKOTODYI0 ee 9acTh, TJe IOoCie MCIOAL30BAHMA YIACTKA M OKOHYIA-
HAA PaGOTH 3a10KmTh IWypd m IPOBECTH BeCh KOMILIEKC COLNYTCT-
Bylomux ompexpenenuii. Pesyiabratoi wmsyuenms »Toro mypda cle-
NyeT HCUOJB30BATH JJIA MHTEPHpETANUWN BEeIAYAH BIAKHOCTH, HOIY-
9YeHHHIX HA JAaHHON IIomagKe. -

IIpm oumITHO-arpOHOMAYECKHX HCCIEOBAHUAX pasMep IJIOMAAKHA
TaK;Ke 3aBHCHUT OT IIPOJIOJKETENbHOCTH paGotel. HeoGxommmo orme-
TATH, YTO B CIy9ae, ecim OOMHUH XapaKTep peKAMa BIAKHOCTH B BOJ-
HOT'0 pe}KMMa IOYBH HEM3BECTEH, CJIeNyeT OPraHA30BaTh OHOBPEMEH-
HO W IapaJjIeJIbHO ¢ MCCIEeNOBAHMAMHA HA ONBITHEIX yIacTKax Habirio-
JeHAA B YCIOBHAX €CTECTBEHHON HEIWHHOW DPACTATEIBHOCTH. OTO He-
06X0IMMO [JiA HPABHIBHOTO MCTOJIKOBAHUA HAHHHIX, KOTODHE MHl
MOJY9aeM HA OLEITHHX IOJAX.

CIIE OPTaHM3YeTCA M3YdIeHHe PeKMMa BIAYKHOCTH IOIBHL B CEBO-
o6opoTe, TO OHO JOHKHO OXBATHTH IO MeHBIIeH Mepe OJHY POTAIHAIO
ceBoobopora. Habmonerns 3a BIaKHOCTHIO TOYB HA PA3IMIHHIX y4acT-
Kax cCJefyeT HAdYaTh IOCIe YDPAaBHATENbHOIO II0CeBa KaKo#-Imb60
OHOM KYJNBTYpPH II0 BCEM ONBITHEIM yJacTKaM.

TpeGosanma B oTHomeHmm Bh6opa m pasMepa HabmomaTeTBHEIX
NJIO0MANOK, YCTAHOBJEHHS HEOGXOJMMO} IOBTODHOCTH, YKAa3aHHEHE
BHITIE, OCTAIOTCA B CHJIe W TPH ONBLITHO-aIPOHOMHYECKHX HCCIe/[0Ba-
mAAX. Tak Kax ompejerneHns BIAYKHOCTH LIpH TG0 TIATEIBHOCTH
paGoTH BCerxa CONPSKEHH ¢ HEKOTOPOHX HmOopYell ONHTHOTO IIOCEBa,
TUIPONOTHIECKYI0 MIOMANKY UPAXOLATCA pacmojaraTh HA OfHOM U3
KOHIIOB ONEITHOR JeJAHKE B IIpefelax ee ocHOBHo# dacTu. Homewno,
FEPOJOTHIECKAsl MJIOMANKA MOJKHA OHITH MCKIIOYeHA U3 ILIOMAMM,
y4eTHOU TO ypoxai. B KpalimeMm ciydae HaGIIONEHHA MOMKHO BECTH
B 3aIATHOM H0/0Ce, IPA YCAOBAM, 9TO PA3BUTHE PACcTeHUHA B HeH BIOJI-
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HE OfMHAKOBO C OCHOBHOM ILrom[agKoi. CKBaKUHHE TOJIKHEL Pacio-
JIaTaThCA [0 BO3MOKHOCTH OJH/KEe K OCHOBHON WacTH JeJAHKH W He
6nmwxe 1,5 M OT Kpag 3aMUTHONR MOJOCH.

JI. A. Pasymosa (1965) yxassiBaer, 4TO HECKOJBKO 0c00bie Tpe-
0oBaHUSA B OTHOUIEHHW pasMepa HaOJNIOTATENbHHIX IUION[aTOK BO3HHU-
KaloT Ipu HAOIIOJEHUAX B YCIOBUAX OPOLIeHNA. 3Hech IMpeKie BCEro
OpPUXORUTCA CUUTATHCSA C HEOOXOAUMOCTHIO BEHOOpa IUIOMIAIOK B Ha-
TNpaBIEHUN PACHOJIOKeHUsA 06OpO3[ WJIW JUHUA X0Ha NOKIeBaJIbHON
mMammHe. Hpome Toro, CKBa;KMHEI B NOCJe0BaTeNbHEIe CPOKH OIpefie-
JeHus BIayKHOCTU [OJKHBI PACIoJIaraThCsA HA SHAYUTENIHHO GOJBIIEM
PacCTOAHUHU OFHA OT APYroil B CHJIy TOTO, 9TO JajKe IIPU THIATeJIbHOH
ux 3a0MBKe 0oCTaeTCA OIACHOCTh 3aTEKAHWA IO HUM HOJWBHOU BOMH.
Paccrosinua wmesngy CKBa)KMHAMU B CME/KHBIE CPOKM OLpeeIeHHs
BIQKHOCTH [JOJKHEL GHITh, IO-BHIUMOMY, He MEHee O M.

Paszmeurenne cKBaxmH
Ha HaOMOXATeNBLHBIX ILIOMAJKAX

Pasmemats cxBaskuHB Ha HAOMIOJATENbHHX ILIOMANKaX OPHU HJIH-
TeJBHHX TEOHETUKO-THPOJOTUIECKIX WCCJIEHOBAHUAX MOKHO JBYMA
coocobamu: 1) CKBaIKMHE IIPU KajKIOM OLpeJ[eTeHNHN BIayKHOCTH pa3Me-
Ia0TCA TAaKUM 06 pa3oM, 9T0 OHM 0XBaTHBAIOT 0ollee mjin MeHee PaBHO-
MepHO BCIO HAGIIOfaTeNBHYI0 ILTOIANKY; 2) CKBa)KHHB 3aKIAJEIBAIOT-
CA C OJHOTO Kpas IJIOMAIKM, M WX DAL NOCTENEeHHO HOPEeMEeIATCA K
apyromy Kpai. IlepBsiii mpuem GoJjiee mpaBmiieH, TaK KaK B OospLiei
Mepe TapaHTHPyeT Hac OT oIluOOK, 00yCJIOBJIEHHBIX BapbHPOBAHUEM
BJI}KHOCTH B Ipefelax OJHON WJIOLIAJKH, B 0COGEHHOCTH IPY HAaJIdA-
49Uy IPOCTPAHCTBEHHOTo TpeHna. ONHAKO OH MMeeT M OTPULATEIbHEIE
CTODOHBI: MBI KQ)K[HI pa3 mojBepraeM HeKeJaTeJbHOMY BO3[EHCTBUIO
(BBITANTHBaHWe, YINIOTHEHWE IIOBEPXHOCTA H T. [i.) BCIO ILIOMAAKY.

Pasmemaror ckBaxunsl caegyiomum o6pasom. Ha niomanke, pac-
[O0JIO/EeHHO! HA TOPU3OHTAIbPHON MOBEPXHOCTA WA HeOOJIBIIOM yIacT-
Ke I0JIOTOr0 CKJIOHA, TJie HeT OCHOBAHHU 0KUAATh KAKOr0-TO 3aKOHO-
MePHOT0 W3MEHeHHS BJIaKHOCTH B IpocTpancTBe (TpeHfa), BHe-
JIAETCA CTOJBKO BHEIOB (KBafpaTHOW WMJM NPAMOYTOJLHOH (OpPME),
CKOJIbKO HaMedeHo NOBTOpHocTe#l (puc. 2, B). B mpepenax rammoro
BHIeJIa B KOKAHH CPOK HaOdiofeHus OYPUTCA OTHA CKBAKMHA PAAOM
€O CKBajKmHON, mpoOypeHHO! B Impejblnymmii cpok. Har ymke roso-
PWIOCH, PACCTOAHHUE MEKAY CKBAKMHAMU CMEKHHIX CPOKOB ROJIKHO
OHITh, KAaK WIpaBWJIO, HE MeHee 2 M.

B Tex ciygasx, Korga MOKHO OKHAATH 3aKOHOMEDHOE H3MEHOHUE
BIIKHOCTH B KaKoM-ImGo omnpefieienHoM HampasieHuum (pmc. 2, 4),
CKBaJKUHB KaJKIO0TO CPOKA HY}KHO PacIojaraTh B 5TOM HaIpaBIEHWN.
Taxk, eciu mabalomaTelbHasA HIOIMajKa HaXOMUTCA Ha CKJIOHE, CKBa-
/RUHBI JOJIKHEL PACIIOIaraThCA BIOJb CKJIOHA. B 3TOM ciryZae, Kak
norasaian mcciaenosanua M. C. Bacmiwsesa (1958), miamkuoCTh, 3a-
QUKCHMPOBAHHAA B OTHEIBHHIX CKBA}KMHAX, MEHbIIe OTKIOHAETCA OT
obmeil cpemmeil, 4em ecam Obl pPAAN CKBKUH OBIJIM PAaCHOJIOKeHB
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Puc. 2. Pasmemenue ckBakuE Ha HaGaoma-

TeJbHHX ILTOMagKax

A — Ha CKJIOHAX a — HeNPaBUIbHOE pa3MellleHnMe, 6 — [PABUIBHOE, CTPEIKOH MMOKa3aHO
HanpapjleHne CKJIOHA, B — Ha TOPU3OHTAJIHHON [OBEPXHOCTM € — IpU 4-KpPATHOH HOBTOp-
HOCTH, 2 — NpH 6-KpaTHO#. KPYKKAMU [IOKA3aHBI MeCTa DACTIOJIOMEHMA CKBAYKUH, UG
B KPYHKax — HOMEpA MOCHEJOBATENbHbIX CDOKOB OIpeNe/IeHUA BJIAXKHOCTH

momeper crioHa. [lmomanke memecoo6pasHo mpmaaTh opmy MIpsAMO-
YrolbHUKA, BHTAHYTOrO MOIIePEK CKJIOHA. B aToM HampaBlieHun Gyner
IpPOM3BOJUTECA W IEepeMeNieHne CKBAKHMH B IMOCIeAylolqde Cpokm 0y-
perna. CKBaKHHBI B DPAXY HY)KHO pAacIojaraTh BOJIb CKIOHA, TaK,
9T00Hl TMOTydeHHble HUPPHI JAIK TpefCcTaBICHNE O BIAKHOCTH IIOIBEI
BCero CKJIOHA, a He TOJbKO HIKHEH WU BepXHeH ero 4acTu.

Ilpn opranmsamum mabmiofeHnii 3a BIaKHOCTBIO IOYB B JIeCy MBI
AOJKHBL IOMHUTE cJepylolmee. Moisogse, rycTo pacTyljue APeBeCHHe
pacTeHus He CO3JAIOT AONOJTHUTEIBHOHW IMECTPOTH BJIAKHOCTH TOYB.
B macamaeHusx e cpeHero u cTapiero Bo3pacra, e Ha HECKOIBKO
JIeCAATKOB KBAJPaTHHIX METPOB NPHXOAUTCA II0 ONHOMY JiepeBy, He-
00xo0mM 0CoGHIA MOAX0 K PasMel[eHHI0 CKBAsKAH. OTO BH3BAHO TeM,
9T0 B TaKHX JiecaX CO3[AeTCA 3HAYMTEJbHASA HECTPOTa BIAKHOCTH
mo4s GjarofapA Kak HEPaBHOMEDHOMY OTCOCY BJIAarW M3 MOYBHI,
TaK M HEOJWHAKOBOMY IOCTYLJICHHIO BJIATH BCJEeICTBAE HePaBHOMED-
HOI'0 3ajiepKaHNA OCAZKOB KpOHAMEM H JecHo#l mopcTmikoil. Camas
GonbIIas IIeCTPOTA BJIAKHOCTH CO3JaeTcA B JjecaX (0COGeHHO COCHS-
Kax), pacTyiuX Ha meckax. Kax mokasanm mcciemoamus H. A. Bo-
poukoBa (1967, 1969), upmummHoil sTOro mOMEMO HepaBHOMEDPHOCTH
OPOMAYUBAHAA IOYBH ATMOC(HEpPHEIME OCafKaMu ABJISETCA HepaBHO-
MEPHOCTb HCCYIIEHHA IOYBH B INIyOHMHHHIX CJI0AX, B KOTODHE KODHU
OPOHUKAIOT TOJCTHIMU, PACHOJIOKEHHHIME NAJEKO ApPYT OT Jpyra Iyd-
KaMu. CyImecTBEHHYI0 pOJh MMeeT TaKske Majasd MOIBIKHOCTEH CTHI-
KOBO# BJarm B IecKax.

OpHako ciraGasi H3yYEeHHOCTh BOIPOCA O BJIMSHUU pasMelleHHA
Pa3IWYHEX MOPOJ JilepeBheB Ha MPOCTPAHCTBEHHYIO HECTPOTY BJasK-
HOCTH TIOYBHl B JieCy I03BOJIAET HATh JUIIb OOy peKoMeHTALMUI0
pacmosaraTh CKBa)KUHH BEOJB PAJHyCOB, HAYIUX OT CTBOJA K ImepH-
depun KpPOHH m K MeKKpoHOBHIM mpocrpancrBaM. H. A. Bopomkos
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PEeKOMeHfyeT, KpoMe TOro, MJs HOJYYEHWS [JOCTOBEPHHEIX NAHHHX O
BOIHOM pe;KEMe HeCYaHLIX IOYB HOJ JeCoM, B YAaCTHOCTH IOJ, COCHSA-
KaMu, IPOBOMUTEH Pa3jelbHOEe OIpefiesieHHe BIAKHOCTA B 4—5-KpaT-
HOY MOBTOPHOCTH B MeCTaX CKOILUIGHHA KODHeH W BHe HX.

IIpn HabmopeHuAX Ha ONBITHBIX J@IAHKAX UM HOJAX C PAJOBHMHA
[0CeBaMM CKBaKMHBI PACIoJaraoTcs B PARAX U MERAYPANBAX, 0CO-
0eHHO B HaYaJbHHX (a3ax PasBUTHA PaCTEHHUH, IOCKOJBKY paciupene-
JleHVe KOPHEH B CIOAX HOYBHL i PACXOJ BJATd B 3THX CIAyYasiX pasimd-
uhl. llpu y3rknx mexnypagbax (mo 20—30 cm) sTu pasiamausa mo Mepe
pa3pacTaHmsA pacTeHWil BHIDABHHUBAIOTCH, W HA GoJiee MO3THAX CTATHAX
WX Pa3BHTUA, KOTJa CKBa;KHHBI B pAAaX 3aKkJafbBaTh HeymoOHO, om-
pefielieHre BIA;KHOCTH MOYKHO BECTH TOJBKO B CepefuHe MeKAYPARH.

IIpm mumpormx wMmexgypagbax (40—60 cm u 6Gosee) ompemenAaTs
BIIQ)KHOCTDH TOJIBKO B PANAX W B CepelmHe MeKAYpPAAAA HEgOCTAaTOYHO.
Heo6xomgumo Kpome CKBasKMH B PAJAX W HA TPAHMIE PAJOB U MEXKIY-
pAMi pasMeCTUTh B MEKIYPAABAX HECKOJIbKO CKBAKHH HA pasini-
HOM pacCTOSIHMHE OT pAAoB. Horjga mo mMepe pasBuTus pacTeHHi, 0CO-
0eHHO MHOTOJIETHHX, pAacIojaraTh CKBR)KMHHL B PAJAX CTAHOBHTCA
Heyno0HO, OHM AHHYJMPYIOTCA, IPH COXpaHeHWH ocTajbHbIX. CKBa-
JKAHB-TIOBTOPHOCTA MO}KHO PACHOJaraTh KaKk BHOJIb DPAAOB W MEKAY-
pAamii, Tak m momepex ux. Ilopx rue3q0BHIME HOCEBaME CKBAKUHEL pac-
1oJIaraloTCA 10 pPafimycaM, pacxXoiAmmMCA OT IeHTpa THe3ja, HA pas-
HOM paccToAHuH: oT Hero. Jlus obecnedenusa HeoOXoqAMOR IOBTOPHOC-
TN CJIeXYyeT BeCTU HAGJIONEHUA OJJHOBPDEMEHHO B HECKOJIBKHX TIHe3jax.

IIpn ma3ydenuu BAMAHUA HA BIAKHOCTDH IOYBHI JECHHIX I0JI0C CKBa-
JKUHBL JIy4Ile paclojiaraTh OPOoQUIAMHE, CeKYIIUMHE JECHYI I0Jocy.
B kaKapli cpoK yKeJIaTeNbHO HMETH, KaK BCEr/ia, HECKOJbBKO IIOBTOPHOC-
Tell, T. e. HECKOJBKO (He MeHee Tpex) mpodmreii. B Mmoxomoir meco-
moJioce, Ifie elle He HACTYIMJIO CMbHIKAHHS KPOH M KOPHEBEIX CHCTEM,
BJIa}{HOCTD IIOYBH HY}KHO ONPEHENSTh KaK B PANAX [JepeBbeB, TaK U
B MEKAypARBAX. B moloce ¢ ysKe COMKHYBIIMMHUCS KDOHAMH, A
MOKHO ORU7aTh 0ojlee WM MeHee OJMHAKOBYIO HACEIEHHOCTH IIOYBH
KODHAMH, CKBa)KMHBI MOKHO pa3MmemiaTs TOJIBKO B MEXKIYPAABAX.

JTo yKazaH@e IPUMEHWMO W JJis MEPOKOH MOJOCH. B Iersax sKo-
HOMHY B 3TOM CJIyd4ae CKBAKHHBI MOYKHO PacIoJaraTs He BO BCeX ps-
laX W MeKAYPAABAX, a OO CXeme, BupaGoTaHHo#l (m yTodHAeMOU B
nmporecce paboTs) B 3aBHCHMOCTH OT IjeJiell MCCIeIOBaHUS M CTpoe-
HUA ToJock. Ecam jecHas mosoca B IeioM COCTOMT U3 Gojiee Y3KAX
moJIoC (KyJuC) [IePeBbeB WM KYCTAPHHKOB M MEMKIOJOCHBIX (Mesk-
KYJNCHEX) IIPOCTPAHCTB, B MOCJAENHAX TaK)Ke JOJIKHA OHITH PacIoio-
/KeHA CeTh CKBA/KMH, HAXOAAMWUXCA Ha PA3JIWIHOM PACCTOAHHH OT
KyJamuc.

Ecam B 3afauu mccie0BaHMA BXOQUT W3YICHHE BJIUAHAA JeCHOU
TOJOCH HA IPHJIEraioliie MeKIO0JOCHbE POCTPaHCTBa, TO IPOQHIH,
Cexyllue JeCHYI MOJOCY, HAOJKHHI BHIXOAHWTH B OTU NPOCTPAHCTBA HA
paccrosHme, paBHOe 15—20-kpaTHo#l BbicoTe mojock. B mpepmenaax
9TOT0 PACCTOAHMA CKBAJKMHE MOJKHO pacCIOJaraTb He PaBHOMEPHO,
a yBeIn4uBas PAcCTOSHME MEKIY HEUMHM II0 M€ YAATeHHS OT IOJOCH.
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Puc. 3. PasMemeHme CKBa)KMH Ha MEKDPOILTIOIIAJKAX

IIpy MOBTOPHOCTAX @ — 4-KpaTHOW, 6 — 5-KpaTHOi, ¢ — 6-KpaTHO#, COOTBETCTBEHIIO HPH
JeTbIpex, NATH U LIeCTH CPOKax HabmoneHuit; e, 0, ¢ — npu 4-KpaTHOI MOBTOPHOCTY M HAEBATH
cpokax Hab6momeHnuit. ITudpsl — NOPAMKOBHIE HOMepa IOCIEROBaTelbHEIX CPOKOB Ompene~
JIeHUIT BJIAMKHOCTH

Ilpuaumas Bo BHEMaHEe GOJIbIIOE KOJIMISCTBO CKBAKUH 1pu pabo-
Teé B JECHBIX II0JI0CaX, OOKHYHO HPEXOAUTCA COKpAIIATh WJIH MOBTOP-
HOCTH UX, WX 9aCTOTy OIpeJeJeHHWH BIa)KHOCTH, WJIA AaKE W TO H
Ipyroe, XoTs 3TO — Mepa BHHYKIeHHAs W HeKeJaTeJbHasfd.

IIpm paboTe B ycioBHAX HEOTHOPOLHOIO IIOYBEHHOIO IMOKPOBA BO
n30e/KaHme CHIYKEHHMA KAaJecTBA MaTepuaja Jydile COKPATHTH IacTo-
Ty HabaOfeHWil, YBEJIMIUB UMCIO CKBA;KMH M WX MOBTOPHOCTH. Hac-
.TOTy HAOIIOKeHNE MOKHO YMEHBIIUTHL 4O OJHOT'0 Pa3a B MeCAI] B Teli-
JH TepUoOf m S0 JBYX pa3 3a 3mMy (B Ha4ase M B KOHIE 3uMH). B cay-
gafAX, KOTAAa B COOTBETCTBUH C 3aiaueil MCCIEJOBAHMA HAC MHTEpecyeT
JWITF CYMMAapHHN pPAaCXox BJATCH 34 BEereTAIMOHHHIA IEePHOM, MOMKHO
PEeKOMEHIOBATh YMEHBIINTH IaCTOTY OIpPEeNeHni 0 TPeX ’ Jaske IBYX
pas 3a BereTallMOHHHY Iepuoy (BeCHOH, ITOCIIe CHETOTaAHUA, I OCEHBIO,
B KOHIle BereTanuu pPACTHTEIBHOCTH).

Ilpm OmEITHO-arPOHOMHYECKHX HMCCICHOBAHUWAX pa3MelleHWe CKBa-
JKMH OPAHOUOMAIBHO He OTIMYAeTCA OT BhieomucanHoro. HymxaO
TOJIBKO YKAas3aTh, 49TO €CJIM ONHKTHAA MAeJIAHKa, Ha KOTOPOHX OymyT
IPOBOAUTHCA HAOTIONEHMS 3a BIAKHOCTHIO, MMeeT HeGOIBIION pas-
Mep, CKBaKHHHI CleJyeT pasMemaTh BHOJb NENSHKH, II0 ee TpaHHLaM
¢ BaIIATHOM II0JIOCOM.

Ha skcmepmMeHTATBHEHX MHKDOLEIAHKAX, HMMEIOIUX NJIOMAaKb
1—4 M?, cKBa)kMHH HpDHXOJUTCA paclojarath Ha paccrosgnmu 20—
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25 ¢m omHA OT APYro#, Tak, 4To0Bl OHM B Ka’KIEIN CpOoK Habm0OneHHAN
oxBaTHBaNH 0oJlee MM MeHee PaBHOMEPHO BCIO ILIomanky. B sTom
ciydae 09eHb Ba)KHO 3apamee pasdpaboTaThb cxemy (puc. 3), HAMETHTH
MeCTa pPAaCIONOKeHHA CKBAJKUH [JIf BCEX CPOKOB HalNONeHAA W B
HaJbHelleM CTPOro IpuAep/KUBATBCA 3TOU cxembl. Hameuennsie 3a-
paHee TOYKM MOKHO 0003HA49aTh TOHKUMH HEOOJBUIMME KOJHIIKAMH,
KOTOpHE 110 Mepe HCIONB30BAaHMA DTHX TOUEK 3aMEHATH KOJIWIIKAME
fojlee KPYyOHHIMM WA JPYroro IiBeTa, 4TOOH HE CIyTaTh HAMEYeH-
Hble TOYKM C y’Ke HCIOJb30BaHHbBIMU. MOKHO IIA TOH ke meim,
HaTAHYB Haj IUIOIIAJKOM CEeTKy M3 IimaraTa, HaMeTUThL KBAafpaTH, B
[EeHTpPe KOTOPHX OYNyT 3aKJIaIblBAThCA CKBA;KUHKL. [locaeqane qOIKEE
00 BO3MO;KHOCTH PpaCIpefelAThCA PABHOMEPHO IO TEPPUTOPHE ILIO-
maakn. [lpu paGore Ha Takux mWIoMAagKaX KeJIATENBHO IPUMEHSATH
Oypsl HeGOIBIIOTO AUaMeTpa, JAlUe CKBAKUHEL ¢ MONEPEIHHKOM He
oomee 25—30 mm.

Ilpm mpoBemennm HaGmIOMeHWH 3a BIAKHOCTHIO IOYBH HA IOJAX
COBX030B M KOJIX030B, a Tak/Ke B JIOOHX CIydadX, KOTAa ILIOMANb
Iaa HabGNIONeHEH He OrpaHHYeHa, MOYKHO PEKOMEHIOBATH pacIoJa-
TaTh CKBa;KUHH [0 3aMKHYTHIM HOJMTOHAM, YUCIO CTOPOH KOTOPHIX
PaBHO 9HCJIY MOBTOPHOCTH OHpejeseHnsi. PaccToAnne MexIy CKBayKA-
HaMu 1—2 ., a NIMHA CTOPOHH IOJMIOHA PaBHA 2.1 METPOB, TAE N —
IIAaHUPYeMOe YHCJIO CpPOKOB oOmpejiesienmii. MecTo pacmoIOeHusA
TOJHAroHA Cjaedyer BHOPATh B COOTBETCTBUM C YCJHOBHUAMYU, M3JI0KEH-
HEIMH BEIIIE.

BecoBoii MeTo[ ompefeneHHs BIaKHOCTH

C momompio 6ypa TOR WM HHOM KOHCTPYKIUM U3 MOYBH HOCIOHHO
u3BiIexaiorcsa obpasns. HeoGxomumo, uToGel B KaskMeiii ofpaser mo-
majlajla IIOYBA U3 ONHOTO TeHETHIECKOTO TOPU30HTA, OCOGEHHO eciad
rPaHUUE TOPUIOHTOB PE3KUE, 4 TOPU3OHTH CUJIHHO OTIIMIATCA ONHAH
OT APYroro BOAHEIME cBoicTBaMu. Ilpumepom MOryT GHTH IONCTHIKA,
T'YMYCOBHH, MOJ30JIUCTHIA ¥ WITOBAAIBHEN TOPH3OHTH IOJ30JUCTOM
TDOYBH WM HAJCOJOHI[OBHINA, COJOHIOBHN M MOJCOJOHIIOBHIA TOPU30H-
TH COJOHIOB. B 5THX M mOMOGHSIX UM CIydYasX W3 BepXHEro HOJIyMeT-
POBOro €jI0a 06pasmHl Jaydme GpaTh M3 CTEHKHU niypda, a He m3 Gypa.
Taxk ke mocrymaior, eciaum mouBa pasBUTa Ha CJIOUCTOM MaTepHale
WU CWIBHO IeOHuCTa ¥ Oypenume 3aTpPyAHEHO.

Baartuii ob6paserm moiken xapaxkTepwsoBaTh Bech ToT 10-caHTm-
MeTpPOBEL CJIOH, U3 KOTOpOro oH Gepercs, T. . B CyIIMJIbHHEIA CTaKaH-
9uK OTOMpaeTCA IOYBa W3 BCEX 9acTeil CJOf. AJNOMAHUEBEHE CTAKaH-
9pKy (6IOKCH) JOJIKHB MMETh INIOTHO HajeBanilywcs (Ho 6e3 ocoGoro
yemiaus) Kpuimky. HauGosee ymoGHel BHCOKHE CTaKaHYMKHE (IHAMeTP
40 mm mpm Beicote 60—70 mM), HOCKONBKY MMM MOKHO 3arpPy3HTh
CYIIMIBHEEA MKag, MAaKCHMAJIbHO MCOOJBL3YA ero miomanb. Craxkan-
YUK 7 KpHIOKA JOJIKHBL UMeTh OJMHAKOBBI HOMEpP, KOTOpPHIH BHIOH-
BaeTCA ¢ MOMOINBI0 (HUPUPHWKA» WM HMINETCA TYNIBI0 HAa BepXHel
MOBePXHOCTH KPHIIIKKM ¥ Ha GOKOBOU MOBEPXHOCTH CTaKaHuImKa. Bo us-
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Pmc. 4. Amur ¢ amoMuAme-
BHMH CTaKaHIAKAMI

OeyxaHue OYyTAHWIH CTAKAHYMKE AOJIKHE HMeTh CIUIOIIHYI0 HyMepa-
nuio, 6e3 MOBTOPEHHUS HOMEpOB.

IlycTrie BHICYIIeHHEIE CTaKaHYUKHM B3BELIMBAIOT, W WX BeC 3allu-
CHIBAIOT B CHOENMANBHYI0 TeTpanb. [[OCKOJIBKY BeC CTaKaHUYAKOB C Te-
4YeHHeM BPEMEeHU BCJIeICTBME M3HAIIMBAHUA HECKOJBKO YMEHBIIAETCH,
€ro He pe;Ke pasa B roj HYKHO IpoBepATh. CTakaHINKHA MOMEIIA0T 1Mo
IOPAAKY HOMEDOB B CIeUAJbHEIE IBYCTOPOHHUE HePEBAHHEIE AIUKY
(pmc. 4). Yno6Ho, 4To0H B KaskoM Al@mKe ycTaHapirmsaiock 100 cra-
KaHI#KoB, 0 50 ¢ Kam o CTopoHnl. NmKu 3aKPHBAIOT BEIBUKHEIMEA
KPHIOIKaM#, IpAieM ANYMK U KPHIOKA TaKKe HyMeDPYyIOT OJHHM HOMe-
poM. Hakpmas cOTHA CTaKaHYNKOB MMeeT CBON MOCTOAHHbIH AIUK.

B npomecce 6ypeHms B moJeBOM AHEBHMKe 3alMCHBAIOT, KaKOH
raybune B3saTUsA 06pasna COOTBETCTBYET CTAKAHYMK C JTAHHEIM HOMEDPOM.
CrakaH9AKY 3alONHAIT M0YBOHM npu GypeHmH M0 HOPANKY HOMEpPOB.
ITocte B3ATHA o0pasma cTakaHY@K HEMENJIEHHO 3aKPHBAIOT, Ipe-
BapUTEJIbHO TIHATENIHHO 06TEpeB ero Kpad. B Ho)KmjmBHe qHU B3ATHE
00pa3moB A ONmpEefeJIeHMA BIAKHOCTH Jydlle HE IPOU3BOAUTH.
Ho ecam 3T0 HeoGxomumMo, B0 BpeMsa OypeHHA CKBayKUHY, CTaKaHIAKHA
u paGogyio 9acTs Gypa HY:KHO 3aMMIIATH OT JOMKMAS Te0He3mIeCKUM
30HTOM, HABeCOM W3 IUIGHKM # T. 1.

ITocae B3aTus o6pasra Gyp 0YAIMIAIOT OT OCTABINeiCS B HeM IOYRBHI,
co0uparoT MOCIEAHIOI HA KyCOK MEIIKOBUHE ¥ WCIOJIb3YIOT ee IPH IO-
cilenyoomeld 3a0UBKe CKBayKUHHI.

CremyeT odYeHb BHEMATeJNBHO CIENATHh 3a TiayOuHOH oTGopa 006-
pasmos mo MeTKaM Ha Gype, He NONyCKasd «HemoOypHBaHUAY W «mepe-
Oypusanusy. HeobGxomumo, d9T06e Oyp INeJ B IOYBY COBEpPIIEHHO
BepPTHKAJIBHO, 0C00EHHO B Hadaje OypeHus W IpH LIyGOKAX CKBa-
JKUHAX, WHade OypeHnue mo Mepe yriayGiaeHus Gypa CTaHOBHUTCA 0CO-
OEHHO THAKEIBIM.

IIpu orGope o6pasmoB meoGxommMo BcAdecKHm obeperaTh pacTHd-
TeJILHKHA MOKPOB, 1A 4ero GypeHWe HY}KHO BECTH, CTOA HA CHeNualb-
HHX MocTKax. IlociemHme MOJKHBI BO3BHINATHCA HaJ MOBEePXHOCTHIO
mouBn Ha 20—25 cm m amms npurubaTh pacTeHMA, IPeAOXpaHAA
AX OT BHTANTHIBAHUA.
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Ha cyxux mam csimydmx mousax melecoobpasmo BecT: GypeHme
depe3 CHEMUAJIBbHYI0O BODOHKY WiIu KYCOK TpyOw (Gojee MmpOKMA,
geM pabodas gacts Oypa), KOTOpele OyAyT IPENOXPAHATH CKBAIKHHY
0T 3acHOaHWA MO0YBOH. B ciydasx, Korja B IOBEPXHOCTHHX I'OPH30H-
TaxX IOYBH MMEETCSI BEPXOBOJKA, BO m3beKkaHume 3aTeKaHWsa BOJH B
CKBa)KUHY OypeHme BefeTcsA TaxsKe depe3 00CaTHYH IpeJOXpPAHATENb-
"y TpyOy, BomTy0 Ha 10—15 cx B Bogoymopusiit cioii. Ilocae mpo-
XOKEHNUS BOJOHOCHOTO TOPM30HTAa W3 TPYObl OTKAYMBAETCA BOJA M
Oypenme IpomoIKaeTCH.

Ilo oxonmuanmu OypeHums ckBakumHa 3almBaeTcA MOYBOH, cOGpaH-
HOH Ha MEUIKOBHHY, ¢ IOMOIIBI0 LITAHTH WJIM COENUAJbHOH malKm —
tpamboBku. [Ipm aToM ;keraTesbHO COXPAHATH €CTECTBEHHOE IePejo-
Banme cioeB. llocie 3acHOKEM CKBaKUMHB MecTO OypeHHsA 0TMEYAeTCA
KOJIBIIIKOM.

Jlo B3BelIMBaHUA CTAKAHUYMKH XPAHATCA B 3aKphTOM sAmumke. Hax
[IOKAa3KIBaeT OILIT, IPU XPAHEHWH B3aKPHITHX AMHUKOB B CYyXOM H IIPO-
XJTaJHOM MeCTe W IPH XOPOIIo NMOJOTHAHHHX K CTaKaHYMKAM KpHII-
Kax B3BEIIWBaHHE CTAKAHUYAKOB MOKHO NPOM3BOAMTH CIOYCTA CYTKHE
6e3 3aMeTHOr0 HCKayKeHHWA pe3yJbTaToB. B3BelmmBaHme TPOW3BOSAT-
¢ HAa TeXHWIECKHX BecaX ¢ TouHOoCcThi0 70 0,01 2. OHO 3HAYUTEIHHO
yCKODsAeTCA IPH IOJb30BAHWY TeXHUYECKUMY KBAfPAHTHHIMY BecaMd
momenn BTHK-500.

Cymka cTakaHYAKOB, C KOTOPHIX IPeABapUTENHBHO CHUMAETCA
KPHIIKa (M HAjeBaeTCA HA CTAaKAaHYMK CHHU3Y), OPOU3BOJUTCA B CY-
IMWILHHX Mkadax (Iydiie B TepmocraTax) mpm Temmeparype 105° C
B TedeHme 8 yac. C MOMEHTA YCTAHOBJIEHHA yKa3aHHO! TeMmepaTypH.
IlIxadmr gomsubl GEITH CHaGKeHH TepMOMeTpaMu co mkamoi go 150° C.
Cymka Top@sHHX HDOYB OJIKHA NIUTHCA He MeHee 12 wacos. [liA mec-
9aHHIX NOYB J0CTaTO4HO 3 dac. HeoOxoguMyo HOpPOFOIIKUTENBHOCTH
CYIIKY HY/KHO yCTaHABJIMBATEH HJISA KaKHON MOYBHl OMIMPHIECKH, IIY-
TeM HOBTODHHIX B3BEIIMBAHUA HECKOJIBKHUX (IPOGHEIX» CTAKAHIUKOB,
B3ATHIX C Pas3HBIX HOJIOK CyIIMJIBHOro ImKaga (KexaTeabHo — ¢ Go-
Jee colpolli mouBoit). Pa3umma BecoB IpE ABYX IOCIEZOBATEIbHHIX
B3BelIuBaHUAX He moykHa mpeseimarh 0,02 2. Ilociae ycranoBieHuUA
IPOOKUTEIBHOCTH CYIIKH OPOOHBIX B3BEIIMBAaHUA MOKHO He [e-
JaTh.

Ilo oxonuyaHwyu BHICYIIMBAHHUA IOYBH CTAaKaHIMKM HEMEJJICHHO
3aKPHIBAIOTCA KPHIIKAMA ¥ OCTABIATCH IJIA OXJAKJIeHHS Ha CTOle
IpU KOMHATHOH TeMmmepaType (HeoGXOZMMOCTH B IKCHKATOpe HET).
Oxnasaennse CTaKaHIMKY B3BEMIMBAIOTCS HA TeX e Becax. Brramcie-
HHUE BIAyKHOCTHM B IPOIEHTAX OT BECa CyXO#l MOYBH BefgeTcsa 1o ¢op-
Mylle

B;—B
W= -1""2.100,
rne W — mnaxmocts moussl, %; B, — Bec cTakaHuYmKa ¢ CHpO# mOY-

Boii, ¢; B, — To e, ¢ cyxoii mouBoil; B, — Bec mycroro crakaHdmka, 2.
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II.M BHIYMCJIEANA BJAKHOCTH B NPOLEHTaX MOMKHO HOJb30BaThest
cuenuanbasmu Tabaunamu M. H. Osunarnkosa (1950) nau M. H. Os-
apaukoBa 1 I'. M. Kympsamesa (1958), K. M. HpupomiskoBa m
N. . Tonosunosa (1966). PesynpraTel B3BelImBaHWi H pacdeTH
3aMACHBAIOTCA B KypHAI gopye Noe 1 mo mpmiokeHHOMY 00pasmy
(taba. 1).

Ta6amua 1. Yuacror N 3. Osaman mmenmua. 18 asrycra 1961 r.
Cks. N\t 1, mepBasg DOBTOPHOCTH

Bec, 2 I . ég
« < S « = a .Qz'
E;‘lyﬁuﬂa’ E OE 5B Eg E = § § g IIpumedaHue
o [ g | moss = =
oc Sg S| SXQ S = R
5 | B |Z3E| B |82 | 2 |Eis
mE | 5 | SoB| EoB | B8 | & |AAR
0—5 65 | 37,8 (68,2 62,6 { 5,6 | 24,8 | 22,6 | Bnaknas Temuan
5—10 66 |39,0(66,4 | 61,4 | 5,0 | 22,1 | 22,6 | To e
10—20 67 | 40,0 60,8 | 56,6 | 4,2 | 16,6 | 25,3 »
20—30 68 |36,7 63,4 58,4 | 4,7 |21,7]21,7 »
30—40 69 |35,4[77,6| 70,4 | 7,2 |35,3]| 20,4 »
40—50 70 |[39,6 74,0 68,5 | 5,5 | 28,9 19,0 »
50—60 71 |39,2|60,4| 57,5 | 2,9 | 18,3 | 15,8 | Cnaboysnamuennas
cBeryias
60—70 72 140,6 | 75,4 | 72,0 | 3,4 | 31,4 10,8 | Gyxan ¢ Genornasxoi

Pacgers BiasKHOCTH MOKHO YIPOCTHTH, €CIH HMETh CTaKaHIXKHA
oamHaKOBoro Beca (HampmMmeD, 20 2), KOTOPHIA HOCTHraeTCA IOHIN-
JInBaHWeM WX HAOWJIBHUKOM WM, HA000pOT, HAHECEHHEM HAa HUX I[WH-
KoBex Gemma m mp. (Bakaes, Ilaakos, 1968). [Ipm B3BemmBanum Bec
IyCTOro CTaKAHYAMKA Cpasdy BHYATAeTCA. Pacdersl BIa;KHOCTH IIPOMS3-
BogATCA mo Qopmyle

W = M-100 — 100,
m

rae W — Baamuocts, %; M — Bec ofpasna BIa)KHOH HOYBH;
m — Bec oOpaslja CYXOi IIOYBHI.

Boapmue TPpyaHOCTH BO3SHHKAIOT NPH ONpefeJeHMH BIAKHOCTH B
KaMEeHHMCTHX II0YBaX, B KOTOPHe Oyp NpoHUKHYTH He MoskeT. @. P. 3ai
mexpMaH (1957) maa aToro ciydas peKoOMeHAyeT Cledylomui MeTof
ompesieleHUs BIaKHOCTH. VI3 CTEHKH CBEKEBHPHTOro mypda GHCTPO
GepyT o6paser mo4sn B OOHLIYHEIM ANIOMUHHEBHH OIOKC, MpHYeM BO
BpeMa OoTOODKE OTODACHBAKT TOJNBKO HamGosee KPYNHbie KaMHW.
Brokc ¢ modsoil B3BemuBAa0T, BHCYIIMBAIOT W CHOBA B3BELIMBAIOT.
3dareM ero cojep)KuMoe BHICHIAIOT Ha OyMmary, TI[ATeJIbHO pa3MH-
HalOT KOMOYKH MeJKO3eMa M HPOMyCKAalT oGpaszel uepe3 CHTO C OT-
Bepcruamu 3 s, OnpemeaaoT Bec OCTABIINXCA HA CHTe KaMHe#. 3Has
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o6muit Bec criporo ofpasma B,, Bec cyxoro B, m Bec ramueit B.,
HaXO0JAT BJIayKHOCTh MelkoseMa W, B mpolleHTax oT ero Beca:

(B,, —B,)—(B,—B,) B, —B
. M K [ K . 100 — M [

WM = BC—BK B_c—_B;— . 100.

3amac BIarm B KaMeHHCTOH mo4Be MoKeT GHITH Haiijien mo pop-
MyiIe
AOBy Wy My w’/ea
100 ’

rae A — Momuocts cios, cm; OB, — o6beMHEIE Bec Mmenkozema (0
ero onpepedenuu cM. Hwke); W [l — moid MenroszeMa B mpPOIEHTaX
oT obmero Beca mouBH y=(B, — B,yBo-loO, rme By, u By — cooT-
BETCTBEHHO BeC BCell IOYBH M €e KAMEHWCTOH YacTH.

Ilpm ompegesenuu BIayKHOCTH MOYB, Cofeps;KamuXx meGeHb BiIaro-
eMKEX IOPOJ, HATIPUMED CJAHIEB, N3BECTHAKOB, Mepreiasa, Mejia, K0Jo-
MUTa, METOJMKA HECKoJbKo ycaosxuserca (Hamiox, 1968). 3pecs
HeoOXO0UMO yYUTHIBATH, 9TO BJAra, HaXOAAIIAsSCH B CKEJIETHOW 4acTw
no4BH (dactumsl Ooasine 1 mm), 6osee TPyAHOLOCTYNHA AJA PacTeHHUH,
9em Ta, KoTopadg HaXoguTcs B Mexkoseme (menee 1 mm). Kpome Toro,
BJIATOEMKOCTh W BJIA}KHOCTHh MeJKO3eMa OOHIYHO BEHILIE, YeM CKeJIeTa.
CremoBaTenbHO, CpEIHSS BeJWIWHA BJIAKHOCTH, DPACCIMTAHHASA HA
CKeJeTHYIO 04YBY, Oy/meT 3aHMKeHa 3a CIeT OTHOCUTEIBHO HeGOoIbImoi
BIQKHOCTH CKelleTa, IPUIEeM TeM CcujibHee, 4eM 0oiblie B o0pasle
OKajKeTCA TBepPJpX BRJIYeHHN. Beawdunmna BiIaykHOCTH, paccYUTaH-
Hasg Ha 0eCCKeJeTHYI0 IOYBy, HaoOopoT, OymeT 3aBhileHA.

Metos; ompefeseHUSA BJIAKHOCTM B TAKHX CIydaAX CBOJHTCA K
ciengyromemMy. llouBennsie 00pasmnsr OepyTes ua mypda B aJOMUHEEBES
CTAKAHYMKM, IPUIEM 3KeJaTeJbHO, 4TOOH B OpoGy HOWAJo IO BO3-
MOKHOCTH MeHbINe ckeaeTa. llocie B3BemuBanuA (A,), BHCYIINBAHHUA
M IOBTOpHOro B3BeliumBauus (A,) 00pasms, ecId 3TO BO3MOKHO,
B CYXOM COCTOSTHUM Pa3feasioT Ha MEIK03eM W CKesleT C ITOMOINbI0 CHTA
¢ orBepcTusiMa 1 mm. Ecim 5T0 HEBO3MOIKHO, IPHMEHAIOT MOKPOE IPO-
ceuBanme. llaa sroro obpasen B 60Kce 3ajJWBAIOT BOROH ¥ OCTaB-
JIAIOT HA HEKOTOPOe BpeMs A pa3MadumBaHuA. B kadecTBe pucmeprum-
PyIOIEr0 areHTa MOKHO [q00ABUTH K BOJE INABEJEBOKHCIBIH HATpPHH.
Jlamee obGpasen momemiaercs Ha cuTo ¢ oTBepcruAmu 1 mm u crexer
OTMBIBAETCA OT MEJIKO03eMa C IOMOUIBI0 KUCTU W DPOMBIBAJIKK C BOJOM.
OTMmbiTasAg CKeJeTHas JaCTh IEePEHOCUTCA CHadala B papPopoByIO dall-
Ky, 2 3aTeM B TOT jKe AJIIOMUHHEBH! CTAKAHIMK, B KOTODOM BHICYIIH-
Bajica obpasen. Bony m3 crakaHumrKa OCTOPOJKHO CJIMBAIOT, a CKeJeT
BHICYIIMBAIOT 10 IOCTOSIHHOTO BeCa, B3BEUIMBAIT M PACCIUTEHIBAIOT
Bec cyxoil ckeieTHoi dactu obpasna (By).

[l ompeneseHusa BIasKHOCTH CKeleTa M3 TeX jKe CJI0eB, U3 KOTO-
peiX Gpajucek 00pasmbl CKeJIeTHOH IOYBH, OTOGHPAIOT HapaliejbHO B
ApyrHe GIOKCH MPOOH CKEeNeTHHX BKJINYEHHH, TIATEAbHO H OHICTDO
0ounmiasg KX OT IPHJIMNIIero MejKo3eMa. JTH IPOOH B3BELIMBAIOT, BHI-
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CYIIMBAIOT O LOOCTOSHHOTO BeCa H IOCJe MOBTOPHOTO B3BeHIHBAHHUSA
pPacCUMTHBAIOT BIaKHOCTH creleTa (Wy). Ilpm srom momyckaercs,
9TO BIQKHOCTh CKeNeTHHX YaCTHI[ He3aBHCHMO OT WX pa3Mepa W COC-
TaBa ONAHAKOBA. 3aTeM PpACCYMTHBAETCA BeC BOMHI, IPHEXOMAMENCH
Ha meGHUCTEHe BRIOYeHAA o6pasma (m), u3 crexyomeil nponopnan:

100 — W, B W,
m=—50_ %

B.—m

rge W, — BaamuocTh cKemera, %; By — Bec cyxoro ckexuera, ofT-
MEITOTO W3 o0pasia, 2.

3uas Bec cyxoro obpasma cKemeTHOH mouBH (A), BeC CyXoro cke-
aeTa 3Toro ke obpasma (By), Bec mcmapmsiieiica Bomsl m3 ofpasia
cKedeTHOH mouBH (A; — A, = n) W Bec BOAH, IPHXOJAMEHCA Ha
CKeJeT B 3ToM obpasme (m), momydaeM GOpMYyay pacdera BIAKHOCTH
Ha 0eCCKeJeTHYI0 MOYBY B IPONEHTAX K CYyXOMy BecCy:
B, W,
—m)—) 100 400 — B, - W,

A—B,

n—m (YL-—

Ilia pacuera Bra)KHOCTH B OPOIEHTaX OT o6GbeMa IOYBH W [JIA
BHYWCJIEHAA 3aMacOB BIaru (B MM) CllefyeT OOPeNedATh 00beMHEIH
BeC CKEJEeTHOH MOYBEI, [0JI0 CKeJNeTHOX (parumm B o6beMe HOYBH (B
ee ecTeCTBeHHOM clokenund) o MeToguke @D. P. 3afimensmana (1957),
m3noxeHHOX Bhme. OnmHaKO B CiydYae HCCIeHOBAHUA IOYB C BIAro-
eMKHM CKeJeToM Heo0XOZWMO BHOCHTH IOIPABKE HA BIAKHOCTH CKe-
JeTa OO TOJNBKO 94TO OOACAHHOH MeTommke. [IpmToM mpm mopmcuerax
3aIacoB IOJE3HO BHYUCIATH OTHEAHHO 3allacHl BJIATH B MEJIKO3eMe
H B CKeJeTe, TAK KAK BJara, COLEP/KaMmAasncsa B CKeJeTHOH TacTH, TaK-
/K€ WCIOJB3yeTcsl PpaCTeHHAMHA.

Heperunas oGpaGorka AAHHBIX
N0 BIAKHOCTH TOYB

ITpumenennme MeTOmoB BapWAIMOHHON cTaTHCTHKA npum obpaGoTke
JaHHBHIX, XapaKTePH3YIMHUX BJIAKHOCTH IOYB, HM3JTOKEHO B HACTOA-
meMm cbopumre E. A. JImurpuessiM. OneHKa NMONYYeHHBIX [JAaHHBIX H
BHISIBJIGHAE COMHHTEJIBHHX QP HA IePBOM 3Tame, A0 CTATACTHIOCKOM
o6paboTkm, mMoryr GeiTh ympomens. OgHaKo B 3TOM Ciydae Heob6Xo-
AUMO 3HATh, XOTA OB DpUGIA3WTETHHO, 3aKOHOMEPHOCTH pacIipeese-
HEA BJAKHOCTH IO MOYBEHHOMY HIPOQHII0 W ee HM3MEHCHHS B KaKIoM
Cll0oe IOYBH BO BPEMEHH.

Taroit yopomieHHHA cH0CO0 COCTOMT B IPOCTOM IPOCMOTpE PANA
oudp, OTHOCAMHXCA K KaKIOMYy HaHHOMY ciaono. HKammas madpa
COIIOCTABJIAETCS HPU ITOM C APYTEMHA — OPENIIeCTBYIOMAMHA ¥ IO-
caeqyomuma. Haunnaerca mpocMOTp Ipekiie BCEro ¢ BEPTHKAIBHOLO
pAxa Oudp, KOTOPHH XapaKTepu3yeT W3MEHEHHE BJIJKHOCTH IO IIPO-
¢uaro mouBn. 3aTeM NuPH CPABHHBAIOT B FOPH3OHTAIBHOM IPOCTPAH-
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CTBEHHOM DAY, IO JAHHHM IIapajielbHHX CKBAKHH, THe OTpaskaer-
CA OPOCTPAHCTBEHHOE BAPhHPOBAHME BIAKHOCTH KayKIOTO CIOSA B JaH-
HHA MOMEHT BpeMeHH. [lajlee mpowW3BOAAT cpaBHeHHe HuPpP, Xapax-
TEPU3YIOMWUX W3MEHEHWE BIJKHOCTH B [JaHHOM CJO€ BO BPEMEHH,
T. €. B IOCJe0BaTeJbHNE CPOKHM HaOJI0eHn.

B xawectse mpumepa B Tabi. 2 mpHmBeleHa 3aOHCHh Pe3yJILTATOB
oIpefieieHAsA BIQ)KHOCTH M 3aMacoB BJarWm HAa OXHOH m3 Habmioma-
TeJBHHX ILUIOIaoK. M BHAWM, uTo B CKB. 3 Ha riaybmme 70—80 cm
BIa}KHOCTh mouBH (17,4%) He coriacyercs C BIaKHOCTHI0O HH IO TO-
PH30HTATHLHOMY, HH OO BeprukanbHoMy pany. Lmppa 17,4% Gpa-
ryercs. Ognako nudpsr 14,8 % (cks. 2, ray6mna 100—110 cm) n 14,9%
(ckB. 2, rmy6omna 110—120 cx) He mopieskaT BHOPaKOBKe, TaK Kak,
BHIIIANAaA W3 TOPM3OHTAJIBHOTO PANA, OHH SBIAIOTCA 3aKOHOMEDHHIME
B BeDPTHKATBHOM pARY (C TIyOuHOM BIayKHOCTH HOYBE B CKB. 2 MMEET
TeHJeHIAI0 K HapacTaHUIO).

Ilpm wouTpone m BHOpaxKoBKe HMup YIATHBAETCA TaKKe MeECTO-
HOJIOKEeHAE CKBAJKWUH, XaPAKTeD PACTUTENHHOCTH, & 0COOEHHO — MOp-
fosOTMYECKOE CTPOGHUE MOYBEHHOTO HPOPmIA, IpPHIeM LIPOBOIUTCA
COIOCTABJIEHNE BEININHE! BJAAKHOCTH II0YBHI C BOIAIMHAME, XaPaKTe PH-
3yIOMWMA DOCIONHO BOXHEIE CBOMCTBA NOYBEHHO-TPYHTOBOM TOJIIH, —
C BIQ)XHOCTHIO 3aBANAHHA, HAUMEHbLIEH W KAOMIIAPHOH BIaroeM-
KOCTBIO.

Ilocne Toro ak mosiydYeHHEIe HAHHBE OYAYT HPOKOHTPOJHPOBA-
HH ¥ COMHHTEIbHHE TuPPH BHOPAKOBAHE, W3 JAHHHIX IO [1apajlieib-
HEIM CKBAa)KHHAM (¢IOBTOPHOCTEN») PACCYMTHIBAITCH CPEIHHE BEJIHYM-
HEI BIQ/KHOCTH B IIPOIEHTAX OT BECA CYXON MOYBH («BecoBasg BIIaK-
HocTh»). Ilonb3oBaThca mocaenHedl B JajbHelIIeM He Bcerga ymoOHO,
0CO0EHHO €CJIM NPAXOAWTCA CPAaBHABATH €e CO 3HAYCHWAMHA BIAK-
HOCTH II0YB JPYTrOr0 MEXaHHWYIECKOI'0 COCTaBa M CiokeHmsA. IlosTomy
yno6GHee BHIpa)KaTh BAAJKHOCTH MOYBEL B IPOIEHTAaX OT ee o0beMa
(«o0beMHAA BIaKHOCTHY). LA 5TOTO HOCHOHHEE 3HAYEHHS BECOBOR
BJIKHOCTH IOYBH YMHOKAIOT #Ha OOBEMHHIH BeC KaKmoro JAaHHOTO
CIIOA TOYBHI.

Ecaum mysno paccumrarh 3amac Biaard (3B) B karoii-nmGo Tomme,
TO CHAYaJa MePeBOJAT MOCHOWHbIE 3HAUEHUS BECOBOH BIAKHOCTA B
TOCIOHEIE K€ 3aIachH BJArW B MIIJIEMETpPax mo ¢opmyie

W-0B-h
8B = ——

rge W — BraykHOCTh mOYBH, Bec.%; OB — oO0beMHHIA Bec MOYBHI,
2/cm®; b — MOIHOCTH OTAEIBHOIO MOYBEHHOTO CJI0A, cM; 3B — 3amac
BJIArn B KAKOM-JINGO CJI0€ IMOYBH B MUJIJIUMETPAX TOJNIIUMHHE BOJHOTO
caoAa 3&TeM OOJACYMATEIBAIOT 3amacC BJaru no IOJYMETPOBHIM CJOAM;
3amuch Beferca B jKypHaje fopmbr Ne 2 (rta6Ga. 2). Cymmupys artm
MaHHBIE, DOJYYAIOT 3alac BJIATH B TOJIlE JI060# MOIHOCTH.

IIpn no9BEHHO-THAPOTOrMIECKUX paACIeTaX OOGKHYHO BHIBOJATCA
cpenHue (cpemHeapupMermyecKue) 3HAYEHHs W3 PARA IMOJNYICHHHX
manHuX. [Ipm atom Hy)XHO HOMHUTB, YTO cpefiHHe LIHPpH BCerga AB-
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Tabamma 2. TemMmonBerHasA mOYBa IOJ KyJAbTYpPoil BA3a MEIKOAHCTHOrO,
7 aprycra 1958 r.

Bna)kHOCTH, % OT Beca Cpenuas 3amacst
Bty | op, [samo fEICE 2
Tny6rHa, cM or Beca | ajcms | BUATH, MM| pom

ckB 1|ckB. 2|ckB. 3|cKB. 4 g’;ﬁgg ?mlgm
50—60 | 12,5 | 13,8 |13,6 | 14,8 | 13,7 1,43 19,6
60—70 |13,2 12,6 [12,4 | 12,9 | 12,8 1,48 18,9
70—80 | 14,6 | 12,7 [17,4% 12,4 | 12,2 1,51 18,4
80—90 | 12,0 12,6 |12,5 | 12,6 | 12,4 1,50 18,6
90—100 | 14,4 | 12,9 [12,0 [12,7| 12,2 1,50 18,3

50—100 | — | — | — — — — — 93,8
100—110 | 11,3 | 14,8 [11,7 | 12,4| 12,5 | 1,56 | 19,5
110—120 | 11,9 | 14,9 [12,0 | 12,6 | 12,8 1,59 20,3

* OmuGouynaa nmbpa, Gparyercs.

JIAI0TCA B KAaKOH-TO Mepe «QMKTHBHEIMAY BEJIWYMHAMHA, HOCKOJBKY
OHH HE COOTBETCTBYIOT PeaNbHOil, ICTHUHHON BIa;KHOCTH W B M3y9eH-
HHX croax. HeoGxommMmocTh BHYHACIEHWA CPeIHAX NAHHHIX JHK-
Tyercsa o0piyHO 0aNaHCOBHIMH pacueTaMm. B Jpyrmx ciayJasx Opm-
XONHTCS ONEePHPOBATH He CPEXHAMH, a (PAKTAYCCKAMH BEJIWMYMHAMH
BIQ)KHOCTH, HAIIPAMED NPH XAPAKTEPUCTAKE CYINECTBYOIIAX B IOU-
Be TPAafUeHTOB BJIAKHOCTH, AJIA Yero CpPeJHAe BeJTWYNHH MOKHO HE
TPUMEHSATS.

HABJIIOJEHAA 1 U3MEPEHHAA,
CONYTCTBYIOIMUE M3YYEHUIO BJAKHOCTH ITOYBBI

XapaKTepHCTAKA KIMMATHIECKAX
H NOTOJHEIX YcJoBHii

Jas xapaKTepHCTHKA KIHMATHIECKHX YCIOBHHA CjefyeT BOCIOJb30-
BaThC MHOTOJIETHHMHA METEeOPOJOTHYeCKIMHE NAaHHHIMHA HabmomeHmit
Oamxaiimeil K TYHKTY HCCJIENOBAHHNA METEOPOJOTHYECKOH CTAHIME C
JOCTAaTOYHO NJAUHHHEIM psafoM Habmofenmii. Ecim nmobamsocTn Taroit
CTAQHIW HET, B PABHUHHHX YCJIOBUAX MOKHO HCHOOJH30BATHh IyTEM
ocpefHeHUs NAHHEE ABYX-Tpex Oojee yHaJdeHHHX craHomit. B artom
caydae cienyer maGeraTh, OfHAKO, CTAHIAHA, PACIONOKEHHHX HA Oepe-
I'y MOPS, B PEUYHHX JOJMHAX HJIH B TOPOJAX, TaK Kak OHH OyayT Xxa-
PaKTepHW30BaTh COOTBETCTBYIOIIWII MECTHHIA KJIUMAT.

TomoBoit X0 METEOPOJOTHYECKHX 3JIEMEHTOB CHAENyeT AaBaTh IO
CPEeTHUM MHOTOJIeTHAM [EeKaJHHIM, MECAYHHM WM TONOBHM BeJHIHHAM.
B xapakrepumcTEKY KIMMaTa MOJIKHH OHTh BKJIOYEHH CIICAYIOMNE
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[OKA3aTeJA: CYTOYHHE, IeKAaTHEEe U MEeCAYHHIEe CPeJHAe, a TAKKe MH-
HUMAaJbHbIE W MAaKCHMAJbHEIE TeMIEPaTyphl BO3LyXa WM CYMME 0Caj-
KOB, 9HCJIO HEH C 0CAJIKaMU W PachpefielieHue KOJINIeCTBA 0CANKOB II0
OHAM C PA3TMYHBIMUA MX CYTOYHHIMH CYMMaMH, BEJWYMHBI HCHapse-
MOCTH, abCOMIOTHON M OTHOCUTEIFHON BIAYKHOCTH BO3IYyXa, BIAKHOCTH
BO3Ayxa m JePuuuT HACHIEHAA B 13 YacoB, 4mMCIO [HEH C oTTemesA-
MH, YHACHO CYXHX [Heil (C OTHOCHTeNBHON BIayKHOCTHIO BO3NYXA B
13 gacos mmxe 309% ) u 9mcio gHEH ¢ CyX0OBeAMH Pa3HOM HHTEHCHBHOC-
TH, MOIIHOCTH CHErOBOT0 IOKPOBA, IVIOTHOCTH CHEra W 3amac BOAH B
HeM, TeMIepaTypa IMOYBEl HA PAa3HHX T[AYOMHAX, TAKHKE CO CPeTHUMH,
MAKCHMAJIbHEIMA W MWHMMAIbHBIMU SHAYeHHSAMHE, riAyOHMHA IpoMep-
3aHHA M OTTAMBAHUA, CKOPOCTh M Hampasienue BeTpoB. Bce mepeuwmc-
JeHHBE BEIWYUHE, KpOME pACYETHHIX (CPEeNHHX BEJIUUIWH, CYMM,
a TaKKe MCIAPAEMOCTH W JAePUIUTOB BIAKHOCTH), MONYYAIOT IIYTEM
HabIIOeHNIA.

VcnapsaeMocTs paccuMTHIBAETCH 10 OFHON W3 HUKENPUBEREHHBIX
.popmyn. @opmyna H. H. Usanosa (1948):

Eyee = 0,0018 (¢ 4+ 25)2 (100 — A), rme Eyec — BEMWYUHA HC-
mapsAeMOCTH 33 MeCHAIl, MM; [ — CPefHAA TeMIepaTypa 3a MecCsll,
°C; A — cpenuas MecsadHAaA OTHOCHTENHHAA BIAMKHOCTH BO3AYXa, %.
Beawmunua (¢ + 25)2 B umHTEpBajge TeX TeMmeparyp, HPA KOTOPHIX B
NPUPONHEIX YCIOBUAX HIPOUCXOAUT (ojiee WiIM MeHEe 3HATUTEIHHOE
pHcIapeHue, MPHEMEPHO HPOMOPIHUOHANBHA YHOPYTOCTH HACHIIEHHOIO
poganoro mapa (Bynmeiko, 1971). Ilostomy mammas ¢opmyma, ocoGeH-
HO [JIf YCJOBUHA BIA)KHOTO KJAWMATA, MOKeT OHITh CBEIEHA K CIEHYI0-
meit: Eyec = 18,4 yec, the yec — CpefHmil MecAYHBINA HePUIAT
HACHINEHAA BO3TYXa, MM.

®Dopmyna [aseimosa (1944):

E = n-0,55 1% (1 + 0,125 V), rme £ — ucmapseMocTh 3a me-
pumol, MM; n — 4YHCHO AHe# B mepuoje; | — cpemumit 3a mepuox
neUUUT BIAKHOCTH BO3AYXa, MM; V — CpeXHsSSA 32 MEPHUOK CKOPOCTH
Berpa no ¢uaworepy; 0,8 u 0,125 smumpnueckue Ko3PPANMESHTH.

OnennBag TOYHOCTh STUX CHOCOGOB pacueTa, HYKHO YIUTHIBATH,
410 00€ OPMYIIHl KAaI0T 3aBEHUIEHHYI0 BeIMIUHY UCOAPAEMOCTH B paiio-
HaX, IJile¢ OHA IPEBHINAET CYMMY OCaJKOB.

M. U. Byarixo (1956) mpepmaraer ompefedfTh HCIIAPAEMOCTH IIO
CpeIHHM TOJOBHIM BeJMIMHAM pagmanuoHHoro Gamamca. IlockoabKy
ME;KAY 9TON BeIWIMHON W cymMmoil Temmepatyp Boime 10° cymecrsyer
3aBHCUMOCTH, GIM3KaA K mpamoii mpomopuuonaisuoctu, M. U. By-
IOBIKO IpejIaraeT CIeAYyouryio opMyry Ajia HpUGINKeHHOTO pacdeTa
BeJIMYMHBI rofoBoi ucmapsiemoctu: £, = 0,1820, rme E, — romoas
HCIIAPAEMOCTh, Mm; 20 — cymma temmepatyp sbime 10°. dror mMerorn
He IPUrojieH [JIA HYHKTOB, PACHONOKEHHBIX B TOPaxX U Ha MO0ePEIKBAX.

A. P. Koucraururos (1968) npemmaraer Meron pacdera mcmape-
HUA C IMOBEPXHOCTU MOYBH W CHEra Mo JAHHBIM METEeOPOJOrMIeCKHUX
crapnuii. M3 kiammaTu4ecKmx cupaBoYHMKOB uaum u3 tabammer TM-1
HAXOOAT CpeXHHEe M3 N3MEPEHHHX 3HadeHUN TeMuepatyp lyusw ¥ OTHO-
CHTEJIbHON BJIGKHOCTH BO3JyXa €yzy 32 PACUeTHHI MHTEPBAJ BPEeMOHH
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(nexany, MecCAI, Ce30H). 3aTeM I NATH, COOTBETCTBYIOMEH cepefiuné
PacYeTHOrO MHTEPBAJA, 6ePyT BEIAIMHbI MOMPABOK A TeMmepaTypsl T’
¥ BI2KHOCTH ¢ BO3JyXa, OGYCIOBJIEGHHKE CE30HHKIM XOXOM MeTeQpo-
Jora9ecKux aneMeHTOB (cM. mpuioxkerusa I u 1I). Ilocae aToro ompe-
leJIAI0TCA NCIPABICHHBIE BeJIWIAHE TeMIepaTypol Jyeup M BIAKHOC-
TH eyenp OYyTeM TpubaBIeHHA K BEAAIHHAM [y M €ysy MOIPABOK
AT m Ae ¢ yuerom smaka mociaenuux. Ilo Bexmumsam Tyenp ¥ excnp
ompefieifieTcsA MHTeHCHUBHOCTh wmcmapenus FEcp (B mm/cymru) (cm.
opunoxxenne [II). YMHo)KeHHMeM 3Toif BeJIMYMHHI HA YHUCIO CYTOK
B pacuyeTHHI mepHOA 7 mojydaeMm BeJXwduHy F (B MM) 3a PacUeTHHIA
nepuof,

Tabamma 3. IIpavepHbIi XOf pacyeTa HCHApeHHA € HOYBHI M CHEra

IysxT ﬁg‘gﬁ%&“““ Tyam ®usm AT Ae Tuenp
JyGoBka 10—19.VI 21,7 11,5 2,2 0,3 23,9
Banpaii Vil 13,6 13,0 —10,7 —95,6 2,9
Yura VI—VIII 15,6 12,4 —3,6 -3,3 12,0
Hues 11 51 4,0 1,4 0,4 —3,7

9 n
HOyHKT Ef; g;%;ﬂﬂﬁ eucnp | Ecp, MMjcym-| B %(;Jéowe?r};;?; aacg:gsggxemﬁ
ru oepuon nepuon E
Jy6oBxa 10—19.VI 11,8 1,8 10 18,0
Banpait VIIL 7,4 1,6 31 51,1
Yura V1—VIIl 9,1 2,0 92 184,0
Kues 1T 4,4 0,2 29 5,8

VYnobuyo ¢dopmy samucu npusoguMm B tabm. 3. Ilpu ompepenennn
mokasarelieil IO HPHJIOKEHUAM B CJIydae, €CIM 3HAYCHHA I'PaTycoB
TeMIeparyp WJIH MUIIAOAPOB BIQKHOCTH BO3AYyXa COCTABIAIOT Ie-
Jbie ¢ JeCATHIMH, AJA IPOMW3BOJACTBA OOBLIYHEIX PACIETOB MOKHO ITH
BEJIMYMHbl OKDPYTJAUTH [0 IEJAHX 3HAYCHWA WM jKe HailTH HCKOMYIO
BEINYUHY IyTeM HHTEPUIOJALNH.

Onpenenenne mcoapeHusA 3a Tof ABJIAETCs Gojiee IPOCTOi omepa-
nueii, HOCKOJIbKY HOT He0GXO0MUMOCTH BBOAATH MONPABKA K TEMIEPATy-
pe U BIAKHOCTH BO3[yXa, a TaK:ke YYUTHIBATH YHCIO JHEH B pacder-
Hui mepumoji. VicmapeHme ompepexseTcs IO CPEIHErONOBHIM B3Hade-
HUAM TEMIEPAaTyphl ¥ BIKHOCTH BO3[AYyXa.

3HasA BeJIMYMHLE NCOAPAEMOCTH W CYMMbI OCaTKOB, MOKHO BHIYHC-
JIMTh TOKa3aTelb, KOTOPHA 0006GIEHHO XapaKTepuayeT CTelleHb CY-
XOCTH WM BIAKHOCTH KJIEMaTa,— Koapduument ysaaxeeHmsa (KY).
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Puc. 5. Amanusz wmHOrojer-
Hell W3MEHYMBOCTM TOHOBHIX
CYMM OCaJKOB W TOXOBOIl mc-
1000 IMapAeMOCTH 10 MeTeOCTaH-
§ ouu DJIHTOH
R A — ucnapsieMocTh,
E J00 B — ocamku
§ 1 — CpenHsAs MHOTONETHAsA,
Q 2 — HalJIoKeHHbIe BeNINYUHBI
x 400 B 2
R plllle CpemxHel MHOTrOJIeTHelf,
5, 3 — Ha0JIONeHHble BeNMYUHbLl HU-~
A 700 e CpenHell MHOroJjeTHeik,
4 — CKONb3slMe CpefHue
V3
600
500
§ V-
S 0 2
3 y
S L
S
00 0l -
I NS
Y
200 g 11 IN
3 L E‘:‘
700 t_, I I m 11 0

19141915
18291925
1934 -1935
1949 -79%5
19591955
1969~1965

On mpepacrasasier co60il OTHOIIEHME CYMMbl OCAIKOB K BEJIHIMHE HC-
napsaemoct. Beanmananr KY Brrumcasiores rogoBrie m MecsYHEBIE IS
TEINIOTO MEepHofa rofga. OTOT TOKa3aTedb MOKeT OBITh CpeJHHM
MHOTOJIETHHM HJIU OTHOCHTBHCHA K JI0060MY KOHKDETHOMY TORY.

Bce cpemnme MHOroneTHHe HaHHBIe ABIAITCA KaK Obl 5TAIOHOM,
C KOTOPHIM CPaBHUBAIOTCH METEOPOJIOTMYECKUE YCAOBHSA KOHKDPETHOIO
Oepnosia, B Te9eHHE KOTOPOro BeJieTCA N3yd4eHAe BOTHOTO PEesKEMA MOYB.
OngHako IJNA ONEHKM TOCHEJHET0 XapaKTePHU30BATh KINMAT TOJBKO
IO CPEeJHMM MHOTOJETHUM JaHHEIM HenocTaTouHo. Heabsa 3abmBaTh
0 CYIECTBOBAHUN MHOTOJIETHEH NUKINICCKON H3MEHIMBOCTH KJIMMa-
THYeCKUX IOKasaTexeidl, KOTopas Heu36Ge;KHO BHI3HBAET MUKIUIHOCTH
BOAHOTO peykmMa mouB. [losToMy MBI JOJKHBI OTYETIMBO HPENCTAB-
aAaTh cebe, Ha KaKyH 9acTh MHOTOJETHET0 KIMMATHYECKOr0 IMKJIA
OPUXOUTCA TepHox HabaiogeHuii.

AHanW3 MAHHHX [JIA BHABIEHNS MHOTOJETHE!l W3MEHYWBOCTH CJIe-
ayer fejaTh B TabawuHO@l u B rpadudueckoil fopme mo METOXY «CKONB-
3Amux cpefuux» (puc. ). Ha ropmsoHTanpHOH OCH OTKJIABIBAETCA
KaJleH/aph, mpmueM rogu Gepyrcs rmppoxorudeckue (T.e. ¢ 1 ok-
126ps mo 30 cemtabps). Ha BeprukaibHOR OCH OTKIAJBIBAIOTCA BE-
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JIMYMHEL MHTepeCcyYIolero Hac KiIMaTU4YecKoro mokasareiia (B flannoM
clIy9ae CYMMEI OCAZKOB W MCIAPAEMOCTh — «CTOJOuKamm»). [opmaon-
TAJIbHONA npAMOil m3006pajkaerca CpelHSAsS MHOTOJETHASA BEJIUYWHA
JaHHOTO KJIMMATHIECKOTO 3JIEMEHTA.

Hpusasa nuuma osHavaeT X0[ rOMOBHIX IOKa3aTejeil JAHHOTO 3JIe-
MEHTA, PACCYATAHHBIA MO (CKONB3AMUMY CPEIHUM NATHICTHSAM ¥LIH
HepUOfaM WHOH HPONOKATEIHFHOCTH (HA PHUC. O — IO HATAJIETHSM).
Ilocnenusia yrounsiercs B Ka)KIOM KOHKPETHOM CIydae, TAK KaK s
HauboJsiee OTYOTIUBOTO BHIABJICHHUSA MNEPUOJAIHOCTUA HYIKHO, YTOGH
IIAHA CKOJbB3AIIEro MePHOJAa HE IPEeBHINAJA IMOJOBHHE IEPHOKA KO-
nebaums. llockoabKYy MIHMPOKO pacmpocTpaHeHA WMECTANETHAA [UK-
JWYHOCTD, 1[e/1eC006Pa3H0 HAauYMHATH 00PAbOTKY € pacueToB IO Tpex-
JIETHUM CKOJNB3AMAM CpPEIHAM.

OvueHb MEPCHEKTUBHO [Jid BHABICHHA LHUKJIOB Pa3HON HPOJOJIIKE-
TeJIHHOCTH TaK)Ke IPUMEHEeHHEe aBTOKoppexsanmonuoit pynrmun (I pos-
mos, I'paropsesa, 1971). Becbma mesiecooGpaseH aHAJAW3 IUKJIMIHO-
CTH KJIUMATUYECKUX YCIOBHI IO YKA3aHHEIM MOTOMaM DPasfeNbHO JJIsA
XOJOAHOTO M TEIJIOr0 TMOJYTOTWil.

Jliis XxapaKTepUCTHKA TOTOMHBIX YCIOBUIA TeX JjeT, B TEUCHHe KO-
TOPHIX BENETCA M3YdYeHWE BORHOTO PE)KMMA II0YB, HEOGXOXMMO Opra-
HW30BaTh B paiioHe HCCJENOBAHUIA HEKOTODPHE METe0POJIOruIecKue
Habnonennsa. U3 ux uucia MEHEMAJIbHO HEOOXOMAMHE: yueT aTMocgep-
HHIX 0CaJKOB, CHeroMepHEe HaOmofeHusA, HabIIONeHNA 32 TeMIepary-
Poil ¥ BJA;KHOCTHIO BO3AYXa, TEMIEPATY PO MOYBH, €6 IIPOMeP3aHNEM.
Meropuky arux HabMI0NeHMI ME H3JaraTh He Oy/eM, TaK Kak [Id HAX
nMeeTcsa paspaboTaHHAA CTAHKAPTHAS METOJUKA, M3JOKEHHAS B COOT-
ercreyomeMm Hacrasnenunm T'mapomereocay:x6ur (1958). Mckmouenne
ClejlaeM JUIIb [JISA yYeTa 0CaJKOB, IOCKONHKY HX BeJMYAHA 0COGeH-
HO Ba)KHA W €e OIpefiejieHAe NPA M3YIeHHU BOJHOTO PEKAMa MOYB
OTANYAETCA HEKOTOPHIMU OCOOEHHOCTSAMH.

Y4er ocamkos

CoBpeMEHHEIM CTAaHAPTHHIM METOJOM ydYeTa OCAJKOB SBIAETCA HU3-
MepeHHe WX KOJudYecTBa C HOMOMIIbI0 ocafkoMepoB TpersaxoBa. Ec-
au HaGMIofaTe bHEE IIOMANKY PAacIoJI0KeHE OJHA OT APYToi Ha pac-
crogHUA Oonbme 1 KM, ;KeJaTeIbHO UMETH He ONWH OCajgKOMep, Io-
CKOJBKY HOKIEBHE OCAfKH, 0COGEHHO JMBHEBHE, OTIAMUAIOTCSA 3HATH-
TeJbHOH IPOCTPAHCTBEHHOI H3MEHYMBOCTHIO.

Ycranosieno, 94To, HECMOTPSA Ha CYINECTBOBAHHE Yy OCafKOMepa
CcOeraTbHON 3aIUTH, U3 €ro Befpa NPOMCXONHUT 3HAYATENBHOE BHIZY-
BAHME OCAJKOB, 0OCOOEHHO CHEKHBIX, 9TO BIeueT 3a coboil Hemoyder
0CaikoB. ITOMY CHOCOOCTBYeT TaKyke TO 06CTOSTEIBCTBO, YTO HEKO-
TOpasg 9aCTh 0CAJKOB PACXOAyeTCs HAa CMAYMBAHME Begpa W TaKKe HE
yamthBaeTca. Ilokasatenm moskpmeMepa MOJKHBI OHTH IePEBEJIEHE!
B nokasammsa ocagkomepa. B «Compasounmre mo xammary CCCP»
(1968) mpuBopATCA BCe 3TH NONPABKEA M HePEBOJHEE KOd(QQPHITMEHTH.
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KOJIanecTBO OC3IKOB BLICIMTBIBAECTCA OO (bOpMYJIé .
Il'Hl'H2 + :H'Ka:

rge Il — morasanua poxpgemepa: H; — xospdummenT mepesoga aTHX
NOKa3aHWi B NOKasaHWMA ocagkoMepa; K, — mompaBka Ha Berep;
K3 — mompaBka Ha cMaumBamme Begpa.

IlockonbKy BHImagaromime OCAAKH B SHAYMTEABHOH Mepe 3ajiepiKu-
BAlOTCA PACTUTEIHHOCTHIO (0COOGEHHO B JeCy), KeJTaTeIbHO MMEeTh KPOo-
Me CTAaHJAPTHHIX AOKAeMepOB, YCTAHOBJEHHHIX HA BHICOTE 2 M, IOY-
BEHHHIe JIOKIEMepH, ¢ IIOMOMIbI0 KOTOPHIX OIPENearaeTcs KOJIUIeCTBO
0CaJKOB, JOCTHUTHYBIIAX IOBePXHOCTH LOYBHI. JTH HOKAEMepHl Ipen-
CTABAAIOT 000 JOKIeMEePHOe WM 0CAJKOMEPHOE BEeIPO, BCTaBICHHOE
B MOYBY TaK, 9YTO Kpa#é Begpa BO3BHILIAETCA HaJ €6 MOBEPXHOCTHIO HA
2 cu. Beapo ycramaBimBaeTcsa B creqUadbHHIE QyTAAp, BHYTPEHHHH
AMaMeTp KOTOPOT0 Ha HECKOJNHKO MUJLIMMETPOB LIPEBHIIAeT BHEIIHUA
AuaMeTp Befpa, C TeM UTo0bl mOCieHee JerKo BHIHEMAJIOCh U3 QyTiasa-
pa. IloBepxHOCTH mOYBH BOKpYT (yTisApa 3achmaercsa CI0EM KpPyI-
HOT'0 TIeCKA AJA IPEJOTBPAIMEHAS OTPaYKeHUA MOKIEBHX Kalelb W 3a-
OpEISrUBaHMA HX B BEHpO.

Ilpn maccoBoM m3MepeHWH oCagKOB, NPOHMKAKMUX IOJA IIOJOT
Jleca ¥ TOCTHrAIOIMUX IMOBEPXHOCTH IOYBHI, MOKHO HCIOJH30BaTh Ma-
JIBIE 0K eMEePHEIE BOPOHKHE C [HAMEeTPOM HuianHgpadeckoit wacta 80 mm
n Becoroit 40 mm, BbICOTOI KOHYCOOGpa3Ho# wacTu BOPOHKA 30 MM
7 pvuHOM TpyOku 60 mm upm guamerpe 16 mm. Ilpmemuas niaomapb
9TEX BOPOHOK paBHa 50 cm? (puc. 6). Bopomku scraBiagiorcss B rop-
JIBIIKA TOJYJHTPOBHX OYTHIIOK, HMEIAX COOTBETCTBYOIIHAN ¢yT-
JAp U3 J000T0 HOAXOAAMEro MaTepraia. By THIKA yCTaHABIUBAIOTCS
B MOYBY TaK, 9TO0H MX TOPJHIOIKM BOBBHILIAJIACH HAJl IOBEPXHOCTHIO
mouBsl Ha 1—2 exm. KonngecTBo ocagkos mamepsaeTcs, Kak BCerga, Mep-
HEIM OUInHAPOM. ByTHUIIKK ycTaHaBIMBAWOTCA Ha Pa3HOM DPACCTOSAHHUH
OT CTBOJIA ¥ B OKHAX MEKAYy KPOHAMHU [epeBbeB. AHATOTMYHBIE OK-
AeMepHl, MOo-BUAUMOMY, MOKHO HCIOJH30BATh MJISA y4eTa OCaJKOB,
[DOCTYHAIMAX B IOYBY, Ha IJIOMANAX C PAMOBEIMH IOCEBAMHA KYJIb-
TYyPHHEX pacTernuii. lllmpuaa BOPOHKH OMKHA PABHATHCA LIMPHHE MEHK-
AypAAMi.

B cnyuae ectecTBeHHO# TPaBAHMCTON PACTHTEIBHOCTH HJIA CEJb-
CKOXO3SMCTBEHHEIX IIOCEBOB, I/l¢ HOT IPABHIBHOIO Pa3MEINeHWA pac-
TEeHNH W PaCTUTEJbHHI MOKPOB AOCTATOYHO I'yCT, OIMCAHHEIE HOKMIE-
Mepsl 0OJBIIOro AHaMerpa NPUMEHATHh HeJb3s, TaK KaKk oHA OYAYT
BINATH HAa pacmojoskeHue crebieil u JUCTHEB, a TEM CAMBEIM — Ha IO-
CTyIIeHNE 0CAJKOB Ha mosepxHocth mouskl. B. B. Tepmur (1957)
[D0JIb30BAJIaCh B MOKOGHOM CiIydYae «IoiJeMepaMu» OYeHb MAJIOro Aua-
metpa (mpoGmpramu pmuamerpoMm 20—30 mx).

A. T'. Bynasxko (1971) onucriBaeT cuen@aibHEe YCTaHOBKH, COCTO-
AM7e U3 «HIeJeBRIX» N0KAeMEPOB 1 MOA3eMHBIX M3MEPATENBHEIX KaMep.

JToT 1IENEeBON MOKAEMep IpeAcTaBisieT co00il MeTaNImIecKUi
notox pasmepamu 5 X 100 cu (mwromanp cewenus 500 cm?), 9ro cooT-
BEeTCTBYyeT IpHeMHON NIJIomagd CTaHAapTHOro IIoBHoTpada M mo3-
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Puc. 6. Manaa goxpeMepHass BODOHKA C INIOIAABLIO

pofonpieMHoii gact 50 cm? (pa3sMepH [aHH B 40 S

MILIAMETPax) *
S

Pmc. 7. O6muit Bug CcMOHTUDOBAHHHX (@) M ycTa-

HOBJICHHHIX B 1I04YBY (6) MIEJIEeBHX [JOIeMepoB. BN

CopaBa — JIOK W3MepuUTeNbHOl KaMepH. 16

BOJIIeT WCIOJH30BATH €TI0 PErHCTPHUPYIOMAA MeXaHH3M NS B3aMACH
peayabraToB HaGmopgeHmii. [[isA TOBHIUIEHAS TOYHOCTH HAGIIOKeHHN
Ha Ka)KEOM y9acTKe yCTAHABIMBAETCA INECTh IIEJEBHIX NOMKIEMEepPOB
¢ murepsamamu 0,5 m (pume. 7). CymMapHaa npweMHaA IJIOmMAanb
3THX HOKAEMEePOB, OOBENHHEHHHX OOMUM KOJJIEKTOPOM, COCTABJIAET
3000 cm?, rak u y mosxmemepa ot mcuapmreas I'TH-3000. Hosxmemep
YCTaHABIABAOT B I'PYHT TaK, 4TO0OK GOPTHKHM BO3BHIIIAIMCH HA D—
7 cm Hag moBepXHOCTHIO 3eMin. CoOpaHHEE UM OCAgKHM HOCTYIAT IO
PEe3SHHOBOMY LLIAHTY B M3MEPHTENbHYH) KaMepy HJIW 3amUTHHII KO-
MYX, I7le PA3MEMA0TCA PEerACTPUPYIOMAs anmapaTypa M COCYAH AJA
00'beMHOTO H3MEPEeHNA.

B 3umuee BpeMA MOMHMO CTaHIAPTHOTO YI€TAa OCAJKOB OCATKOME-
paM# IpefyCMaTpPHBAIOTCA TaKke HaOMIONeHWS 3a CHEKHHIM IOKPO-
BOM C IOMOIILI0 HOCTOSHHHX CHETOMEPHHX PEeK W IEePHOIHICCKHAX
CHETOMepHBIX CheMOK. IIpum MHOroJeTHHX TeHEeTHKO-THPOTOTHIECKAX
7 arpoTHAPOJOIAYECKAX WCCIENOBAHMAX CHETOMepHHE pelikd Heol-
XOAMO MMETh Ha KayKnoil HabaofaTelbHON IIOMAfKe, a Ha GOJABIAX
OTOMAKKaX — Najke IO HECKONBKY pPEeK, TaK KaK MOIIHOCTH CHEK-
HOT'0 IOKPOBA 3HAYATEIHHO BapbUPYET B 3aBACHMOCTH OT COCTOSHUSA
ooBepxHOCTH (WAllHA, CTePHA), MHKpopeibeda, HATWYAA HEPEBHEB
¥ mp.

CHeroMepHEle CHEMKH HEOOGXOAEMO INPOBOAWTHL HE peKe ONHOIO
pa3a B MecAIN, HO 0COGCHHO BaKHA CHEMKa Iepef HavaJoM CHEToTas-
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HUAA [JIA oIpefeleHns 3alaca BOAH B CHETe, KOTOpPas HOCTYHaeT B MOY-
By B dopme Taxbix Boi. IIpm cHerockemrax Ha MIOMAJKax WJIH MpPoO-
funAX, Ha KOTOPHX BeXyTcA HaGJIONeHNA 38 BIQYKHOCTHIO OYB, IIOMHA-
Mo peroMeHpyemsix ['mppomereocayniGoit samepoB depes 10 x Heol-
XO[MMO B HECKOJBKHX IOBTOPHOCTAX JeJATh 3aMEPHl BEHICOTHL CHEM-
HOTO IOKPOBA B T€X MECTaX, L€ B X0[e CHETOHAKOUJIEGHHAA OKHIAI0TCH
ATY UMEITCA OTKIOHEHHUS.

Tak, eciu cHeromMepHbIe CHEMKH IPOBOAATCA HA HOJIAX C JECHBIMH
mOJI0CaMH, TO 3aMEPH MOIIHOCTH MOJKHBI JEIATHCA Yame — B COOT-
BeTCTBAM C XAPAKTEPOM pACIpefeNeHAsA W HaKomjieHmA cHera. Heol-
XOQMMO OTMEYaTh, B KAKUX YCJIOBUAX CHEIAHB 3aMEPH — B JEeCHOHN
10JI0Ce WIM B MEKKYJIMCHOM LPOCTPAHCTBE, HA KAKOM HMMEHHO pac-
CTOAHWH OT JEeCHOH IOJIOCH, a TaKke HAa KAKOM PACCTOAHHH OT JIEeCO-
TIOJIOCH. KOHYAITCA CYrpolEl, KOTophle 06KYHO 06PasdyloTCsa B JI€COIO-
JI0Ce M OKOJIO Hee.

Ilas BHIYMCHEeHUA 3amaca BOOH B CHETe 3aMEPHI BHICOTH CHEKHOTO
IOKPOBa HEOOXOAWMO COIIPOBOKIATH WB3MEPEHHSAMHM €ro IJIOTHOCTH
¢ DOMOMBbI0 BecoBoro miaoTHomepa. Ilockonbky MIOTHOCTH CHEra Baph-
HpyeT MeHbIe, YeM MOMIHOCTH, MOBTOPHOCTH OIPEEICHASA ILIOTHOCTH
Mo;keT OHTH B 3—5 pa3 MeHbIIe.

IIpm cHerocreMKax 0dYeHb BayKHO o6pamjaTh BHAMAHME HA HAJIWIHE
AIH OTCYTCTBHE JENAHON KOPKM HA IOBEPXHOCTH HOYBH MJH B TOJIIO
cuera. Jlaske mpm HeGONBLION MOIMHOCTH B Hell COEPKATCH 3HATH-
TeJbHOE KOJMYEeCTBO BJIATH, TAK KAK €€ IJIOTHOCTh OGKHYHO Giam3Ka
K 0,9. Haanume KOpKA Ha MOBEPXHOCTH MOYBH CHIBHO BIHAET HA BO-
JDOIPOHMIIAeMOCTh MOYBHL M HA HOCTYILIeHAe TAJIHX Box B Hee. IloaTomy
OpW CHETOMEPHHX HaOM0eHuAX Heo6XOoqUMO 3aMepPAThH TOJIMAHY Je-
IOAHOM KODKH U B HaabHEHIeM BHYACIATH 3aIac BOXH B HEH.

Ha6monennsa 3a npomepsanmem
B OTTaMBAaRHeM NOYBHI!

[Haunniii BOxg HaOGMOOEHAA HOPOBOJATCA ONHOBPEMEHHO C HM3BjedYe-
HmeM 06pa3moB OypoM AJIA ompenesieHns BIAYKHOCTH HOYBH. 1Ipu aTOM
HCHOJb3YIOTCA JBAa TJIABHHIX HPH3HAKA: TPYHHOCTH IIPOHUKHOBEHUSA
O6ypa, KOTOpas rOBOPHUT O CTENEHW CIEMEHTHMPOBAHHOCTY IMOYBH, W Ha-
Jpume B 00pasmax MOYBH KPUCTAIIOB WU [aKe MPOCIOEK M CKOILIe-
HEAl Jba. B ycaoBmAX, Korja BIa;KHOCTb MPOMEp3aIieil IOYBHI
HeBeadKa (6AWM3Ka K BIUKHOCTH 3aBANAHWA), 3aMeTUTh HAJIHIAE
KPHCTAJIAKOB JIbJa MOMKHO TOJIBKO ¢ HoMombio Jymnel. Oumpenenenne
rayOnHE OTTAMBAHUA CBOJUTCSA K HAXOKIEHMIO IPAHUIbl MEKIY OTTasIB-
OIMM ¥ MEP3IEM CH0AMEH B OypoBBEIX 06pasmaX MOYBH HJIM METAJLIH-
yeckuMm mymoM. OTrragBummit cioit o6wYHO mpeacraBiserca Golee
BJIQKHEIM.

1 HaGmopeHUsl 3a TeMIEPaTyPHHIM PEKUMOM, TAKyke BXOJAIIME B YHCIO BAK-
HeWIIuX MCCIefOBaHMll, CONYTCTBYIOMUX U3YYeHNIO BOAHOTO PEKUMA, U3JI0KeHEl
B cratbe B. H. lmmo B HacToAIEM PyKOBOACTBe.
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CramfiapTHBIM YETPOMCTBOM JJIA ONpeeNeHnsA IIyOUHb EpoMepaa-
HUA ABIAETCA Takske mepanoromep A. U. [lapmamua. On npencraBag-
eT co6Goii pesuHoByI0 TpYOGKY ¢ meleHmsAMH dYeped 1 cm, BaKPHTYIO C
HIUKHET0 KOHIIa U MOMEIEHHYI0 B INIACTHKOBHI QyTiAp, ycTaHABIN
BaeMHll BepTUKAIbHO B mouBy. PesunoBas TpyOKa HamoJHeHAa AWCTHI-
auposaHHOX Bomoi. I'myGuna mpoMepsaHms MOYBH YCTaHABIMBAETCA
mo rry6mHe 3aMep3aHUSA BOAH B TPYyOKe, 9TO ompefeisercsa Ha OMyIb.
Opnako mepainoTomep JlanmiumHa M03BOJNAET ONPEHEIUTh B CYNIHOCTH
JUIb ITTyOuHy TPOHMKHOBEHUWS B IMOYBY HYJIEBOW TeMIepaTypHl, HOC-
KOJBKY IOYBEHHHKIA pacTBOp 3amepsaeT upu Gonee Hu3Kod (Hmxe 0°)
TeMmepaType, 4eM AucCTWIImpoBaHHas Bopa. IlosTomy rpanuma ¢ax-
THIeCKOT'0 3aMeP3aHUsA BJIArW B MOYBE He BCErja COBHIajaeT ¢ rpaHuIed
3aMep3aHKMA BOAH B TPyOKe MepsioTroMepa.

TemmepaTypy rayGoKUX cJoeB MOYBH HPUHATO OHPefelATh ¢ Io-
MOIIbI0 CTAHNAPTHHX CTAaIMOHAPHHEX HPUGOPOB — PTYTHEIX BEITAK-
HEIX TePMOMETPOB, TepMonap uid TepMucrTepos. Oduenb ymoOHE MHOTO-
Todeynnie dieKTpoTepmomerpst ADU. TemmepaTypy BepXHHX CI0€B
oousn (g0 20 cm) m3MepAT KoMmmieKToM TepmomeTpos CaBuHOBA,
a caMoil MOBEPXHOCTH — 3JIEKTPHIECKUM TePMOMETPOM ((T€pMOIayK»
ADN). IloppoGHocTu m3MepeHUsA TeMIepPaTypHl IOYBE ONUCAHH B
cratree B. H. Iumo.

Ha6moennsa 3a ypoBHeM I'PYHTOBBIX BOJ
U [HOYBEHHOH BePXOBOIKM

Heo6xogumeiM 3BeHOM, COLYTCTBYOIMHUM H3YYEHHI0 BOJHOTO PerKHMA
M0YBO-TPYHTA, ABAAITCA HAGIIOJEHUSA 328 YPOBHEM T'PYHTOBHX WIH
M0YBEHHO-TDYHTOBHIX BOJ, 0COGEHHO B ciIydae uXx GIM3KOTO 3ajeTaHusd,
Nx MoXKHO TpPOBOAUTH B CKBa)KMHAX [JA OUPeNeIeHHS BIayKHOCTH
TMOYBH, eCIHW OHKM HpPOOYPEeHH M0 IPYHTOBHX Boj. llpu 3Tom mepBHQ
3aMep YPOBHSA HPOU3BOAUTICH depe3 CYTKH mocie GypeHusa. B mans-
HelilleM TaKue CKBaKUHEI HeoGXOMUMO NepHOAUNIECKH IIPOYMINATh Gy-
POM, TaK KaK OHM 3aIIBIBAIOT, a COYCTA HEKOTOpPOe BpeMs 3aMEHATH
HOBHIMH.

Yno6Hee 060opyHoBaTH HOCTOSAHHBEIE HabiaogaTelbHEE CKBAKUHH.
Jdas aToi meau oum GypATcAa o rayOuHHE, 3aBEJOMO IpeBHINAIEN
Ha 0,5—1 » HamGoabIIy0 BO3MOKHYI0 IMy0UHY HOHMKeHHs 3epKaia
TPYHTOBHX BOJ. 3aTeM B CKBa)KMHY BCTaBISIOT HOATOTOBJIEHHYIO 3a-
paHee o6cagHy0 TPYyGy ¢ QUABTPOM B HUJKHEH 4acTH. 3a30Dp MEKIY
CTeHKaMM CKBayKHHHE M TPyGoil 3acHIaioT Ha BEHCOTY (¢uIBTpa I'paBu-
eM MJIM KPYIHO3ePDHWCTHIM HPOMHEITHM IHIECKOM, a BEIUE, [0 I0BepX-
HOCTH — IJIOTHO 3a6MBAlOT BHIHYTHM TPYHTOM Bo H30Ge;KaHWe 3aTe-
KaHUA HoBepxHOCTHEIX Boj. OOcagHas Tpy0a HO/KHA BO3BHIIATHCA
HaJ OOBEPXHOCTHIO moushl He mMeHee 4eM Ha 50 cm. Ecaum oGopynyercs
HeCKOJBKO CKBajKMH, ygob6HO (mas 3amepa ypomm), 9T00bI BHICOTA
TPY6 Haj MOBEPXHOCTHI0 MOYBH Onijia oguHaKopoit. OTBepcrme, pr6
CHHM3Y 3aKphIBaeTca HpPOOKON, a CBEPXY — KOJHOAYKOM, ernsmmmc;a
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Pmc6 8. HmxHEsAA 9acTh HaGIofaTelbHOM CKBaKMHH, 060pYyIOBaHHOH 06camHOHR
Tpy6oit

1 — CTeHKa CKB)KMHbI; 2 — HIGKHU OTPe30K BepXHeit YaCTU CKBAXKMHBI, 3aCHIIAHHBIA MPyH-
TOM M 33aTPaMOOBAHHHI; 3 — IIECOK; 4 — CTeHKa o0camHoi TpyOnl (0OMOTKA ¢(uUAbTPA HE
n300pa>keHa); 5 — NeHCTBYIOUAs YaCTh TPYGbl C OTBEPCTUAMH, 6 — OTCTOMHHK, 7 — NPOGKA

Puc. 9. Kyer cxparkun

1 — TaMIOH U3 GUTYMa MJM KUPHOA IMIMHBI 2 — paGodyas 4acThb CKBAMKMHEI, 3 — HACBHIITHOW
rPYHT, 4 — BOLOYUOpPHbIE CJION

Goaramu, 4TOGH B TPyGy HE MOTIHM NONACTh AOKAb, CHEI MM KaKue-
160 MOCTOPOHHHE MPEIMETHI.

Ob6cagnsie Tpy6l MOTYT GHITH H3TOTOBJEHbl M3 Pa3JUYHOTO MaTe-
puana  fepesa, ;Kelie3a u IIP. ¥ JOOHH IJIaCTMacCOBEE TPYOH € BHYT-
pernM guamerpom 50—80 mm. [Iaumma TpyObl 3aBMCHT OT TIyGHHEL
3alleraHuA T'PYHTOBHIX Boj. Tpy6a momxHa GHITH BOJOHEIPOHHIAaeMOH
1 COBePIIeHHO NPAMOM, 9ToOb oHa cMoTJa 6e3 Tpyjga BoiiTu B CKBasKu-
ny. Ilocneguss B cBoI0 ouepenp moikua 6BITH HpobypeHa cTPOTO Bep-
THKaAbHO. B HmkHe#l wacTm TpyGwi, otctyns Ha 20 cu OT ee KoHIA
(oTcToiinuk), Ha mporskenun 00 cxu B LlaxMaTHOM MOPAJKe HACBEPIH-
BAlOT HECKOJIBKO PAMIOB oTBepcTuit muamerpom 8—10 mm Ha paccros-
Huu 50 mxm (puc. 8). ATy wacte TpyOH 3aBOPaYMBAIOT B JATYHHYIO CET-
Ky ¢ ageiikamu 0,25—0,50 ux, B CTEKIOTKAHD UIH KAIPOHOBYIO TKAaHb
(MO’KHO B KauUpPOHOBHE uyiaok). HukHuii KoHeI[ KaKgoil TpyOH
INIOTHO 3abuBaeTCs [ePeBAHHON NPOGKOA MU 3aKPHIBAeTCA FKeJle3HbIM
KOJIIAaYKOM Ha pesnle.

B Tex cnygasx, Korja B MOYBEeHHO-TPYHTOBOH ToJIINe MMeeTCs Hec-
KOJbKO BOJOHOCHBIX TOPHU30HTOB, }KeJIaTeJbHO HAOMIONATE 38 KaKIbIM
TOPU30HTOM B OTHeIbHOCTH. [[JiA 3TOr0 B TOYKe, Iie HYKHO BecTH Hab-
JdIOfleHNsA, YCTAHABIMBAOT HECKOJbKO CMOTPOBHIX TPYy0 (KyCT CKBa-
JKUH) 110 YUCJIY BOJOHOCHEIX Topu3oHTOB (pmc. 9). B arom caydwae jeii-
CTBYOIY0 9acTh TPYGH (T. e. QmIbTp) HelaloT HeOGOJBIION AIMHEI
(10—20 cm), miaa Toro 4TOOH He HONYCTATH YCTAHOBIEHUS CBA3H MEK-
IOy COCeJHUMM BOJOHOCHHLIMHU CJIOAMH.
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ITocae Toro Kak TpyGH 6yayT yCcTaHOBIEHH, HEOOXOLUMO 3aMEPUTH
BEICOTY HMX Haj3eMHbiX dacTeil. Ecam ycramasiamsaercsa cepud Tpy6
(mampumep, npoduiem), HY}KHO C IOMOIILI0 HUBEJIHPA YCTAHOBUTEH WX
a0CodOTHbIe MM YCJIOBHbIE OTMETKH W 3aMEPHUTh PaCCTOSAHUA MEEAY
HIUMH, JJI5 TOTO 4YTOGH BIOCIENCTBAA UMETh BO3MOKHOCTH BeCTH COIPSA-
JKEHHBIN aHAJIM3 [JAaHHEIX M0 YPOBHAM TPYHTOBEIX BOJ.

Boabuiofi uuTepec ¢ I0YBEHHO-IHPOJOTMYECKON TOYKH 3PEHMS
npepcrapisioT HabmogeHnna 3a mouseHHON BepxoBogkoiu. Ilocaemmsas
BO3HMKAaeT HaJl CJI0eM BEYHOM WM Ce30HHOU MEP3JIOTH, a TaKKe B I0Y-
BaX IOJ30JMCTOT0 TUIA, IMOYTH BCErja BO BpeMs BHIAJeHUS 0OMIb-
HBIX JOK/EH U TasAHUA CHera. BoMOHOCHBIMU IPH 3TOM JeNalOTCs IOpH-
30HTH A u A,B (A, + A, + A, + A,;B), 2a Bogoymopom cayskut ropa-
300T B. [laa maGaogenwit 3a ypoBHEM BeDPXOBOAKM BEHICBEDJIHBAIOTCS
HabaofaTeapHble CKBaKUHEL, Mo ray6uusr, Ha 10—15 cx upesnimaro-
meii rayOuny BepxHeH I'pDaHMIH TOPU30HTAa B, m B HUX HJIOTHO BCTaB-
naoTess obcagubie TPYOH € OTBEPCTHUAMIH.

IIpocreiinium mpuGopom Ais 3amepa yPOBHA IPYHTOBBIX BOJ fB-
nfgeTca MepHas JeHTa (3KejaTelbHO HemePopPMHPOBAHHAS MeTaJIMde-
CKasg), Ha KOHIIe KOTOPOH yKpellsieHa TaK HaskBaeMasa xJaomymka. loc-
JeqHAA MpefiCTaBIAeT Co00H HMOJHA MeTajamueckuil muiamagp 30 mm
B guamerpe u 50—70 mm BoicoTO# mam BhicBepieHHy u3HyTpm 100-
FpaMMOBYI0 THPbKY. Ilpu m3Mepenum ypoBHS XJIOOyIIKa ONYCKaeTCA
Ha JIeHTe B CKBRJKUHY [0 TeX 0P, HOKAa He KOCHETCA MOBEPXHOCTH BO-
Jbl, 9TO YCTAHABIMBAETCA IO OTYETIUBO CAHIIHOMY XJonkKy. IlogauMasn
7 OIYCKas XJONYNIKY W HPHUCAYIIABASACH K XJIOIKAaM, MOKHO 3aMePUTh
ypoBeHb ¢ To9HOCTBIO M0 1—2 mm. OTcUeT mo JNeHTe TPOU3BOTATCS OT
BepxHero Kpas TpyGsl. B aTOT oTCYeT BBOJATCH ABe HOIPaBKHU: IOJIO-
JKUTEAbHAaA (Ha PaccTOSHUe 0T HUYKHEr0 Kpas XJIONYUIKH J0 HYJIA Mep-
HOH JIeHTH) W OTpUUaTelbHasd (HA BHCOTY HaJ3eMHOH YacTd TPYOHI).

B cayuae mosBienus BepXOBOAKM B MOYBAX, PACIONOKEHHBIX Ha
CKJIOHAX, WHTEPECHHIM SBJAETCA H3MEDPeHme CKODPOCTH ee TedeHWsd.
I1. @. Cosuikmasim (1940) 6bi1 mpemsoiKeH CleqyHOIUA MeTON, HO3.-
Hee ucuonbsosasmumiica A. V1. Cy66otunsm. Ha ray6uny no Bepxmei
rpaHunH ropu3onTa B BrIpHBaeTca mypd, a Ha HEKOTOPOM PacCTOs-
HUH OT Hero (2—3 m) HU)Ke IO CKIOHY — IOJKOBOOOpa3HaA TpaHIIes
MHHEMAJILHO BO3MOKHoH mmpuusl. Iocae Toro Kak ypoBeHb BEpXOBOA-
KI YCTAHOBHUTCA, B INypd BAMBAIOT HEKOTOPOE KOJMIECTBO HACHIIEH-
HOTO pacTBOpa XJODPHUCTOr0 KaXbIusA, OHICTPO IepeMemmBaIOT ero
¢ Bojoit B mypde m oTmedaoT Bpema. HavecTBenuriME mpobGamu ¢ pac-
TBOPOM a30THOKHCIOTO cepebpa, IOJKUCIEHHOI'O0 a30THOM KHUCIOTOM,
ONpeeliAI0T BpeMa MOABIEHHS XJopa B TpaHmee. 3HaS PaCCTOAHHO
MeRny mypdoM u TpaHImeeld, PACCUNTHIBAIOT CKOPOCTh TEYCHUA BEPXO-
BOJIKH.
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N3mepenne ucnapenns

[loy TepMuHOM «MCHapeHHE» MMEETCA B BUIY COBOKYIOHOCTH HECKOIb-
KUX SBJIEHUH: (M3MYECKOro MCHAapeHusA U3 [MOYBHI, JECYKIMM BJATH
M3 DOYBHl PACTEHMSAMH, MCHAPEHUS 0CAJKOB C HOBEPXHOCTH PacTeHHi,
a TaK;Ke NCHOAPeHus C MOBEPXHOCTH CHETOBOTO IOKPOBA, KaK JIeMHKAIIero
Ha I0YBe, TAK W 3a/IEPKAHHOTO HA PACTeHUAX.

ITepBrie Tpu BHJa mcuapeHmsi, KOTOpbie 06BeUHAIOTCA HOJ, Ha3Ba-
HUEM «CYMMapHOe HCIapeHUe», WIM «IBAIOTPAHCIUPAIUAY, ABIAITCA
HauboJiee 3HAIUTENbHBIMU. [[1A onpejeseHna UX CyMMapHOIl Belwdd-
HBl MO}KHO HCIIOJB30BaTh pa3iuyHbie BUjbl mcHapurenei. Ilocmemnue
I PeCTaBIAAIT c000A MeTa/lJinYeCKue IMJIMHAPH PAas3IdIHOTO pasMepa,
«3aps;KaeMble» MOYBEHHBIMU MOHOJIMTAMU C PacTeHUsAMH uiu Ge3 HmMX.

B nacrosimee BpeMs Ha ceTH arpoMeTeoCTaHI[Uil NIPUHAT B Ka4eCTBE
craggapraoro ucuaputeas I'TM-500, upencrasigomuii coGoit MeTa-
TudecKuit muanHAp co cbemubiM mHOM (puc. 10). llmomans momepeu-
Horo ceuenus ero pasaa 500 cu?. Lunuunp BcTaBasAeTCa B MeTaJlimue-
CKUI GyTaAp, HA JHE KOTOPOro yCTaHABIMBAETCH COCYJ AJIsS yJIaBln-
BaHUA IPOCOYUBIIEACS BJIArM. OTH MCHAPUTENH eIAITCH BHICOTOR
90 em (I'TU-500-50) miaa paGoThi B 30HE MOCTATOYHOTO YBJIAKHEHUA

Puc. 10. Ilousennnii mcmapureas I'TII-500

A — ucnapurejb M €ro 4acTu: 1 — BHYTpeHHHIl UMIMHADP (@ — BBHICTYN AJsg 3alleNKu), 2—
py4Ka C KpioyKamMu, 3 — JHO C OTBEPCTUAMM, 4 — COCYH s c6opa NpocOYMBHIEHICA BORB
(6 — oTBepcTHe HJIA CJOMBA), 5§ — 3aULCIAKA fua (yBelnYeHAa), 6 — HAPYXKHBIL OUIMHAD;
B — noKOaeMep M ero 4acTu: 7 — [OKACMEDPHOE BeApO, & — KOJbleBas CeTKa (6 — KPIOYOK
IS 3aKpeITeHNsi CeTKY Ha N04Be), 9 — KOHYCHBIA 6aK (¢ — OmopHble KPOHIUTEHHEI AJA Benpa)
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a 100 cmu (I'TU-500-100) — B 30HE HEZOCTATOYHOTO YBIASKHEHHA.
OpHaKo M TaKas BHCOTA MCHAapUTENell MOKeT OKa3aThCA HEJOCTaTO9-
HOM, TaK KaK HeCyKOus BJIArH DPAaCTEHUAMH HEPEJKO HPOHUCXOAUT CO
3HAYUTENbHO GoJblIell TIyGHHBL.

YcraHoBKa MOHOJNHTa HAYMHAETCA C TOrO, YTO B HOYBE BHIKAIBI-
BaeTcs THe3J0, B KOTOPOe OIyCKaeTcsA QyTIAAP MOHOJMTA — ero BHeMI-
Hui quanHEnp. PasMep raesnga mosxeH GHITH TaKOB, 9TOOH MeKIy mOY-
BO# W CTeHKaMu OUIMHAPa He 6o GoabIIoro 3a3opa. 3aTeM IIpOM3-
BOIMUTCH «3apsAfKay BHYTPEHHero OuIMHIpa ucuapuTeas. as sToro
BHYTPEHHUH HUJIMHIP CO CHATHM JHOM BJaBJIMBAaeTCA HACKOJBKO BO3-
MOJKHO B I0YBY, 3aTeM OKAalKBaeTCI BOKPYr CHadajga JomaToi, a Io-
TOM HOXOM M IOCTeNeHHO HpM HAZABIMBAHWM OCAKMBAETCS BHUS3.
Korza moBepxHOCTH IOYBH B MCHAPUTENE OKa)KeTCA HUKE €ro BepX-
gero Kpag aumsb Ha 1,0—1,5 cu, Dox mcumapurTesnh MOABOTUTCA IHO.
[na aToro ocHoBaHHE MOHOJHWTA C OfHOM CTOPOHHI HOJpe3aeTcs W B
06pa30oBaBInyOCA Ielb 0OCTOPOKHO BBOTUTCA AHO MCIAPUTENA. 3aTeM
MOHOJHT IOAPe3aeTcA ¢ Jpyroil cTopoHnl. [[Ho HajgeBaerca Ha KOopIyc
ACHAPHUTENS W 3aKPENISeTCA CHeNUAJLHHIMHA 3alIeJKaMH.

3apssxeHHBd ucoapuTeas s3semusaercsa (B,). Has sToro mcmoasb-
3YIOTCA INKaJbHbe MajorabapuTHEE BeCH TPY30I0beMHOCTEI0 150 e
(ILIM-150), KoTopsie NO3BOJNAIT HPOU3BOAUTH B3BENIMBAHHE C TOU-
HOCTBIO 10 5—10 2. A u3Bievenun ucuapuTelieil n3 ux ruesf B I0I-
B€ U IePeHOCa Ha BECH MOKeT GEHITh MCIOJB30BAHO YCTPOUCTBO, IPEJ-
craBiasgiomee co0ol mpocTefminii Bux CTaqAOHAPHOTO HOJHEMHOTO Kpa-
Ha ¢ DOBOPOTHOH cTpenoil. Ilocie B3BeliMBaHUMA K MCHAPUTEN0 HpHU-
KpemisieTcss BOHOCOOPHbIA COCYH, MCUAPHUTE]Ib MEPEHOCUTICH K THe3XY
7 YCTAHABIMBAETCS BO BHENIHEM MUMJIMHDE [0 CAEMYIIEero B3BeIImBa-
umusa (B,;), KoTopoe mpoussogutcs ob6riuno pas B 5—10 gHeii.

Vamenenne Beca MOHOJIATA B COYETaHMM ¢ BeJIMUYMHON OCAJKOB, BHI-
maBlinX B NEPHON MeKAy B3BeIINBAHMAMH, II03BOJIAET ONPEIeJHTh
BEJIUYMHY 5BAIloTPAHCOMpAuu 0o (QopMmyiie

3=k%i.10+00, MM,

rge 9 — sBamoTpaHcmwpanua, uxu; B, — B, — uaMenenme Beca mcma-
puTead ¢ HOYBOM, 2; P — KoJIM4ecTBO BOJH, IIPOCOYMBIIEHCA depes
MOHOJIUT B BojocGopHHE cocyn; Il — nmomans wucmapsmomei mo-
Bepxuocta (500 cm?); Oc — KoaMYeCTBO OCANKOB, BEIOABIIHX 33 IIB-
pUoOn Me)KAy B3BCIIMBAHUAME, MM.

CroenwajbHHe THOH HCOAapHTeIed — ruapaBimdecKkne — paspabo-
TaHH Bangaificko#l HayIHO-HCCIEMOBATENBCKOH T'HAPOJOTHIECKOR JIa-
6opatopmeit 'TU. 310 Gonpimoit mcmapuTeab ¢ MOHOJHUTOM BHICOTOH
2 M ¥ IWIOIMAAbl0 MOIEPEeYHOTo CedeHHsA D 2 W Maljible HCIIApPUTENH,
Goiee nmpocthie B pabore, ¢ moHoamTamu miomanbo 0,2 x? u BHCOTOR
1,5 . IlouBeHHHA MOHOJIUT WCHAPHTENA 3aKIIOYeH B METALIMICCKHM
OAJIUHAD, HOMEIIEHHH BO BHEINIHWMHA MUIMHAD — 4exod. Ilocienumid
onmpaeTcs HA KOJbIEBOH MOIJIaBOK — MOHTOH, HJaBAIOMU B pe3epBy-
ape, HAaOOJHOHHOM BOHOi. lI3meneHnme Beca IOYBEHHOI'0 MOHOJUTA,

125



o0ycJioBiIeHHOE UCIIapeHNeM, BHIIAEHNEeM OCaIKOB U Ip., olpefeiseT-
CA 10 BEePTHKAJHHBIM IepeMelleHnAM IJIaBaIoIell CHCTEeMHI.

IIpenmymecTBOM TUAPaBINYECKAX ACIAPUTENEH ABJIACTCA BO3MOMK-
HOCTH HEHPEePHIBHOTO M3MepeHNs HMCHapeHHsA C HOMOIbI0 CaMOIMIIY-
mux npubopos, u mpu 3ToM ¢ Goasuioil Tounoctsio (0,1 muam). ITo m03-
BOJIIET He TOJBKO M3MEpPATHh HCIapeHre 3a KaKkou-inGo mpoMeKyTOK
BPeMeHHU, HO 1 W3yd4aTh ero CyTouHsiil xo7. B upuGope mpemycmorpena
BO3MOKHOCTh WM3MEPEHHsS KOJMYeCTBa BOXH, NPOCOYMBIIEHCA CKBO3b
MOYBEHHBIAI MOHOJUT. YCTPOHUCTBO mcmapuresedl onmcano B. A. ¥Ypw-
paeBniM (1953) m A. P. Koucrautunoseim (1968).

Ucnapurenu Heo6XoquMo TePHOAUISCKH Tepe3apAKaTh «CBEKIMMI»
MOHOJIMTaMHi. JTO BEI3BaHO TeéM 00CTOATENLCTBOM, YTO MOHOJHTH, GY-
Ay49u U30JUPOBAHHEIMA OT OKPY’KaloOIMell HOYBBI, MMEIOT HHOM pexuMm
BJIQKHOCTH, €70 HYKHO MAaKCUMAJbHO HPUGIM3UTH K eCTECTBEHHOMY.
CMeHa mOYBEHHHX MOHOJUTOB UPOU3BOJAUTCH B 30HE JOCTATOYHOTO YB-
JQKHEHWS OfWH Pa3 B MeCAIl, B 30HE HEJOCTATOYHOTO YBIKHEHUA —
mBa pasa B Mecan. I mepesapspku ucmapureneil (B3ATHS MOHOJH-
ToB) Heob6XxouMO HMeTH 0co0y pesepBHYI mwiomanb. Ilpm Ramoil
Hepe3apsagKe UCIaPUTENS NPOU3BOJATCH NOCJHOAHOE ONpeHeNeHHe WC-
XOJHOM BJI&)KHOCTH TOYBb Ha CHeIWalJbHOH, pPacloNOKEeHHON pAgOM
nJI0MaJKe, a TAK’KE MCHOJH30BAHHOM ITOYBEHHOM MOHOJHUTE HA TeX JKe
riybunax. BimsocTs 3Hauenwil BIa;KHOCTH HA IJIOMAfKe W BHYTPHA
UCIAPUTENSA TOBOPHT O TOM, 9YTO PEKHM BIaKHOCTH B MOHOJHTE
OMM30K K eCTeCTBEHHOMY.

Pagom ¢ mcmapuTensaMum yCTaHABINBAETCA HOYBEHHHIA IOMKIEMEP
Ui M3MEepeHns OCAgKOoB, IpHWYEeM >KelaTelJbHO, 4To0OB IpUeMHAs Io-
BEPXHOCTh HokieMepa Oblila paBHA WCIApPANIIEH NOBEPXHOCTH MCHA-
purensa. B xommiext mousennoro ucuapurteias I'TM-500 sxogutr mog-
BEHHBIH fossaeMep ¢ upumemuoil wiomagbio 500 cxu? (cm. puc. 10). Ilpm
YCTAaHOBKE B II0JIe MOKIEMepHOe Befpo HOMEI[aeTcs B cleluaibHbBIH
KOHYCHHA Gak, KOTOPHE BKaIbIBAeTCA B MOYBY M CBEPXY HPHKpPHIBA-
€TCHA CeTKOR ¢ KPYTJLIM BEIPe30M IS nokpeMepHoro Bejgpa. Cerra ciry-
JRNT «3aIMUTO» OT 3a6pH3TUBAHUA Kalelb, OTPAKOHHHIX OT IIOYBHI.

VMes cepuio MOHOJUTOB C pacTeHMAMH U 06e3 HUX, MOKHO IOJIY-
YUTH BEJIWYMHY BANOTPAHCOUDATNAU U PUBUIECKOTO MCIAPEHHUsA C HO-
BEPXHOCTH IOYBEI, & M0 UX PA3HOCTH — PACXOJ BJArud Ha JECYKIUIO
(rpancnmpanuio). ITpu mcmaputensx ¢ pacrenusamu Heob6xomumo obec-
meYnBaTh OMUHAKOBOE 9HMCJIO pacTeHuil B npuGopax M OMUHAKOBYIO CTe-
IeHb pPa3BUTHSA, COOTBETCTBYIOMYIO CPeJHEMY COCTOSHHUIO HX B IlOJe.
Ncnapurenn Ge3 pacTeHmil JOKHH MMETHh CBEPXY CETKY MU CTOMKH
¢ TOHKEMH o0pydYaMm, HA KOTOpPHE IOABEIIABAIOTCA CPE3aHHEIE pacre-
HOA [JI CO3NAaHAA 3aTeHeHHA HA MOBEPXHOCTH MOHOJIMTA, HIeHTHIHO-
ro 3aTeHEHMIO B MCIapuTene ¢ pactenusamu. HeoGxoqumo BHUMATEIBHO
CJIequTh 3a COGJI0leHneM 3aTeHeHus ¥ YacTO MEHATDH yBsAgaomue cpe-
3aHHEIE PaCTEHHA.

Ha6aonesus mox mosoromM ApeBecHON pacTHUTENIBHOCTH HMEOT He-
KoTophie ocobemHocTn. Ilpm Hammaum passuToro, Gosee uiIM MeHee
CIUIOUIHOT0 HAIQYBEHHOTO HOKPOBa (TPaBH WM MXH) OOHIYHO mM3Me-
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PAIT CyMMapHYIO BeJnduAy MCIapeHnd m8 MOUBHl M fecyKnum Hamov-
BEHHEIM DPACTUTENHHEIM MOKPOBOM C IOMOIIBI0 HMCIIapHTeJeil.

Ilpn pa3oMKHYTOM HamOYBEHHOM PACTUTEIHHOM IOKPOBe W TeM 6o-
Jlee IPK er0 OTCYTCTBHU MOKHO, YCTaHABJIMBASA MCIAPUTEIH HA ydIacT-
KaXx, I'7le HAI0YBEHHHK DOKPOB Pa3BuUT | IJie OH OTCYTCTBYeT, u3MePATH
CyMMYy (U3MYECKOTr0 HCHApeHus M3 IOYBH U JECYKIUU HAMOYBEHHBIM
OOKPOBOM B IIEPBOM CJIydae M BEeJMYMHY TOJIBKO HMCIapPeHHS u3 M0Y-
BH — BO BTOpOM. BelnmumHy necyKI(uum HaloYBeHHEIM HOKPOBOM MOK-
HO M3MepATh U OyTeM oIpeJeleHUd TPaHCUMPANUH PACTeHMII, COCTaB-
AAOMUX TOKpoB. Benmumny pecykmmu papesecHnM IosioroM (Hxp)
OpU U3MEPEeHUAX KOJMYeCTBa O0CafKoB moj apesecHHM moioroM (Ocy)
I CyMMbl HCIapeHHA W3 NOYBH M JECYKIHA HOYBEHHHIM IOKPOBOM
(I + Hun) ¢ DOMONBI0 HMCHapHTeNell MB MOMKeM IOoJy4uTh KaK pas-
HOCTH 10 yPaBHEHUIO

Hop = By + Oc,l) — (Myn + N) — B, 1he B, — BiIaKHOCTH
HOYBH B Ha9aJbHHIA u B; — B KoHewyHHIl cpox Haﬁmone}mn

OpHUM 3 BO3MOKHBIX CIOCOGOB KOJIMYeCTBEHHOro pasueleHus Qu-
3M9eCKOTO WCIapeHus U3 HOYBH M [eCYKIUU ABJIAETCA OIpelejeHHe
BeJIM9IUHH NoCHeJHedl M0 TPAHCHHPAINA PAcTeHU MeToHoM GEHICTPOTO
B3semuBanud (JI. A. Usanos u j1p., 1950). Merop 3aKiaogaeTcs B ompe-
HelleHNN CPefHe[HeBHOY MHTEHCHUBHOCTH TPAHCIUPANUM PacTeHUH, KO-
TOpad BhHIpajkaeTcsi B rpaMMax Ha 1 2 chporo Beca JHCThEB 33 OOUH
gac. Ompenenns macCy JHCTheB Ha oupefeleHHOU IJIOMAnd (HAOPH-
mep, Ha 1 M%), MOKHO BHYHCIHTH Pacxoj BJIard Ha TPaHCIHPATHIO
(8 mm BomHOTO cxos). Ilpm pacTuTeabHOCTH CMENIAHHOTO BHUOBOTO
cOCTaBa oIpefieleHHe MHTEHCHBHOCTH TPAHCUHMPALNUM IPOU3BORUTCA
CHHXPOHHO [JA Kaykgoro pgomuHupyiomero suiaa (OI0BAHHEUKOBA,
1966). Pacxonm Biarm Ha TpaHCHMpAOUI NPUMHEMAETCHA 32 BeIHIHHY
IeCYKIHH.

[as ppeBecHOW pacTHTENIBHOCTH WHTEHCHBHOCTH TpPaHCIHPaIUN
oIpefielisieTcA B Pa3jMYHBIX YACTAX KPOH, Iocjie 9ero Gepercs cpen-
HAA BelmumHa. JImcToBass Macca yYuTHBaeTCa Ha MOJENBHHX JePeBb-
ax (JI. A. Usanos u np., 1951; XneGuurosa, Mapxrosa, 1955).

Ilpepcrasnserca BO3MOKHBIM paccauTaTh H BeJTUTHHY ¢usuge-
CKOTO MCHapPeHHs U3 MOYBH, PACIOJIAras BeIHIHHON JeCYKIUH W CyM-
MapHOU BeIWIMHON HeCYKImu U QU3UIeCKOIro ncnapeﬂnﬂ. ITocnenuee
BHIYHUCJAETCH 10 PasHOCTH 3aIacOoB BJIATH B MOYBEHHOH TOJNIIEe MEKIY
IBYMA CPOKAaMA C Y4eTOM OCajKOB 3a TO ke BpeMA (OHH ITIOCYIOTCH
K pasHoctu). EcrtecTBemHO, uYTO ompefeieHHA BIAKHOCTA IOYBH
M WMHTEHCUBHOCTM TPAHCOMPANUU [OJKHE HPOBOJUTHCA OJHOBpE-
MEHHO.

Pacxox mapooGpa3Hoil Biaru W3 HOYBH HPOUCXONUT HE TOJBKO
BBEpX, B aTMocepy, HO W BHHU3, B HallpaBIeHHE IJIyGiKejeKamuXx
ClI0eB IIOYBH, NOJ BJIMSHAEM I'PajiMeHTa yOpPYyroCcTH BOAAHOTO Iapa
OpH COOTBETCTBYIONEM HANPABJICHHH TEMIEPaTypPHOro T'DafueHTa.
Jis pacuieneHus sTuX ABYX IOTOKOB BoagHoro mapa M. M. AGpamo-
Ba (1968) mpumenuna maphl mcuapmreneil (quameTp WX B 3aBUCHMOCTH
OT ycioBmii HaGaromenuit MokeT GuTh pasaeiM — oT 100 mo 250 xx),
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OJIMH M3 KOTOPHIX MMeeT CILIONIHOE [HO, Apyroi — cerdatoe. O6a mc-
mapuTels 3apAMKAIOTCH OAMHAKOBHIMU MOHOJIUTAME H yCTaHABIUBAIOT-
cA B THe3Jla, BHCBePJEHHBIE B I04Be U 060pyRoBanHEEe QyTiasspamu 6e3
gHa. Papom ycranaBimBaioTca mouBeHHBIe [okiaeMepsi. Vcmapuremnm
IIePUOJUYECK B3BEIIMBATCA M Iepe3apsarKaloTCsA.

PasHocTh pe3ynbraToB IOCH€0BATEbHBHIX B3BEIIMBAHMIA WCIAPH-
TeJsA CO CIIONIHEIM JHOM ILIIOC BhiaBIIME 32 JAHHHIH IIPOMEKYTOK
BPeMEHM OCaJKHu JaAyT BeJW4YMHy HcHapeHusa B artmocdepy. Iloteps
B BeCce MCHAPUTeNs C CeTIATHIM HHOM ILIIOC OCAfKH JagyT CyMMapHYIO
BeIUINHY HCIapeHHA B aTMocepy u mepefBU;KeHUA HapoobpasHoi
BJIard B HmKeJeskamue ciaou moush. IlpexcraBisercs Bo3MOIKHHIM,
BMes 9TH NaHHHE, BEYMCINTH, KaKoe KOJHMYECTBO BJIACH IIepeMecTH-
Joch B HU)KeJEKamue CJaod. lIpmMenss mcmapuTenam pasHoil BHCOTHI,
MO>KHO oIpefeluTh OataHc DapooGpasHoll BJAArd B Pa3IMIHBIX MO MOII-
HOCTHA CJIOSIX IIOYBHI.

s msydenms mepenBuwikeHms IapooOpasHod BiaTH B IIyGOKuUX
CIO0AX TOYBeHHO-rpyHTOBOM Toamu M. M. AGpamosoir (1963) Grinm
npeyiioKeHH HpuGopH, Ha3BaHHEE €10 KOHJeHCOMeTpaMu. OTu HpH-
GopH, KOTOpHE HpaBUIbHEE HA3HBATH 3BAIOKOHMEHCOMETPAMHU, Ipe- -
CTaBIAAKT CoGO¥ TOHKOCTeHHBIe GECIIOBHHIE AJOMHUHHEBHE KOJBIA.
M. M. A6pamoBa mosan3oBajiachk Koiabmamu o6bemom 100 cxu®, Ho BO3-
MOKHO IpHMeHeHHe KoJjel W mHOTo pasmepa. H kampgomy Koammy
M3TOTaBINBAIOTCA IBe CHOJIOLIHEE aTIOMUHUEBHE KPHIIKYM A B¢ KpPbIlI-
KU U3 JaTyHHO# ceTKu ¢ saueiikamu 0,25 um, KoTopsie napaduaupyoT-
cs, 9ToGH Yepes A4YeKH He MPOXONMIIA JKUIKasA Biara. BeipeiBaeTcs
mypd. Hombma sapsixaioTcss MOHOJIMTUKAMM IOYBEI, B3ATHIMU C TOI
r1y6uHbl, Ha KOTOPOH HoToM GyAyT YyCTaHOBIEHH KOHJEHCOMETDHI.
Honsma 3akphBaoTCA KpHINKAMHA M B3BELIMBAIOTCA. B 10)KHOA cTeHKe
mypda, oOpameHHOR Ha CeBep W MEHBIIe NPOCKHXanIiell, HA 3aJaHHON
ray6une penaioTcsa Hulin ray6uuoi 15—20 cu. Humu pacmomaraioTes
Ha PasHHX IIy6GnHAX He OfHA IOJ APYroi, a CTymeHYaTo, C HEKOTOPHIM
cMellleHHEM B CTOPOHY, Bo m36GekaHue ImepexBaTa mapoobpasHoil Bia-
ru, MepeJBUTAIIeHCA BePTUKAIBHO.

B 3apneii cTeHKe Ka k04 HUIIY CIEUATLHEIM IOJIYKPYTILIM CKpe6-
KOM BHICBePJIUBATCA yrayGaeHHsa TOYHO IO pa3Mepy um PopMme KOH-
neacomerpos (puc. 11). B aTu ruespga BCTaBIATCA MmpeBapUTEIHHO
B3BelIeHHHE KOH[JEHCOMETPH TaK, YTOOH MX CTOHKM IUIOTHO IpHJera-
In K cTeHKaM rHespn. [lmoTHocTh mpuieranms 6e3 OPOCBETOB HOJKHA
obecreauTh MUTpPAIHio MTapa Yepe3 KOHIEHCOMETD M TOKIECTBEHHOCTH
TeMIepaTypPHOro PeKUMa B MOYBEe U B MOHOJHUTE, BaKIIOYEHHOM B KOH-
ZeHcoMeTpe.

B raskpmoll Hume ycTaHaBiIuBalTCA B IBOWHON mim GoJsbluei mMOB-
TOPHOCTH CJIeYION[re BapUaHTH KOHIEHCOMETDPOB: ¢ KPHIIKOH cBEPXY
U CeTKOH CHMBY, ¢ KPHIIKOH CHU3Y M CETKOH CBepXy, ¢ CeTKOll cHU3Y
7 CBepXy. 3aTeM HUIUM THIATEIbHO 3a6HBAIOTCA HOYBOA COOTBETCTBYIO-
IMUX TOpM30HTOB, IWypPd 3achmaercs ¢ yrpambGosKoii. B caemyromuii
CPOK HalbJIio/leHN OH BHOBb OTPHBAETCSH, KOHEHCOMETPH U3BIEKAIOTCA
M3 HUII ¥ B3BEUIIMBAIOTCA, 3aTeM yCTaHAaBIUBaoTCA 00paTHO. TexHmka
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3aKJIAJIKM OUKITA W HeOOXOJUMEIE TPHCIIOCO0IeHNs TOAPOGHO OMMCAHK
B pabore M. M. A6pamosoii (1963).

Unea metona sakmiodaercsas B ToM, 9To KOHJEHCOMETPH, MMeEIOIIHe
C Of[HOA CTOPOHH CeTKY, a C APYroif — KpHIIKY, MOI'YT TepATh WJIH
moJTy4aTh MapoobpasHylo BJIAry TOJBKO € OJXHOM CTOPOHHL — C TOI,
¢ KoTopoO¥ HaxonuTcs ceTka. KoHmeHCOMeTpH, HMeIue CETKY € ABYX
CTOPOH, PErmCTPUPYIOT TOJBKO Pa3HOCTh MEKAY HPHXOAOM M pacxo-
KoM mapooGpasHoil Biaru B JaHHOM cloe. Pacmomaras sTuMu TaHHEL-
MU, MOKHO [IJIA KaK[0I'0 MPOMEKYTKa BPeMeHH MEKAY HabIiofeHus-
M (B3BeIINBAHAAMY KOHIEHCOMETDOB) OIIPe/eIATH HAPAaBIeHUe IIepe-
ABMKEHHs NapooOpasHo# Biaru, a TakiKe abCOJMIOTHOE KOJHUIECTBO

Tl

4
7
Puc. 11. YcraHOBKAa KOHEEHCOMeTpa A
B MO4YBe é \\m-vl
1 — KOHOEHCOMETD; // X I
2 — Huma; /
3 — wypd;

4 — HeHapylleHHasa I0YBa;
5 — NOBEPXHOCTb IIOYBHI

nepeHocumoit Biaard. Ilo oKoHYaHMA ommITa MoYBa M3 HBALOKOHMIEHCO-
MeTPOB BBICYIIHBAeTCA NJA ONpeleleHHs KOHEYHOTO 3amaca BJArm
¥ Beca CyXoH IOYBH, HeOOXOMUMHIX JiIA pacueTa BeJWYMHE IIpuUpamle-
HUA WA TOTepH 3aIaca BJAaru.

[as ompepneleHus BeIMYMH CyMMapHOro u (PU3UIECKOTO HMCIape-
HHSA, a TAaKKe BeJUIMH WHOUIBTPANUM BJIArd B TPYHTOBHIE BOAH U IO~
CTyWJIeHNs ee U3 'PYHTOBHIX BOJ B 30HY adpalud Ha yd4acTKax ¢ 6ms-
KEMA TpYHTOBHIMA Bojamm (6imike 5 M OT IOBePXHOCTH) WM
Ha OpOIIaeMBIX y9aCTKaX MOT'YT HMCIOJHh30BaThCA MOYBEHHBIE MCIa-
purenm-tasameTpr Tuna I'P-80. Onmcanue KOHCTPYKIME TaKOro Jd-
3uMeTpa W YKa3aHUA [0 ero HKCIIyaTaldu COfePyKaTcs B psAge paboT
(Xapuenko, Tumenro, 1965; Marepmann cemuuapa..., 1966).

JImzumerp (puc. 12) mpeacrapiaser coGoii HOIBEHHEIA MOHONUT He-
HapyLeHHOH CTPYKTYPH ¢ MOJIeJIbI0 BOJOHOCHOTO CJIOs, 3aKII0YeHHBIA
B QyTaIAp coemuaJbHORA KOHCTPYKIuU. BeauuuHa cyMMapHOro ucmape-
HUSA W3 NOYBH MEXKIY JBYMA CpoKaMu HalmaiofeHuA ompefesiAercs IO
U3MeHEHMI0 Beca JH3WMeTpa, ¢ yd4eTOM BHIIABIIUX 3a TOT MEPHON
0CaJiKOB, a TaK:Ke BeJIMIMHBI IOMOJHEHUS (IPYHTOBHX» BOJL B HEM 32
caeT MHPUIBTPANUA OCANKOB W pacxofa mx B 30HY aspamum. Hom-
CTPYKIUA JIU3MMETPOB MO3BOJIAET U3MEPATHh MCIapeHHe U3 MOYBHI 32
OTpe3K:u BPeMeHH He MeHee D CyTOK B IePHOJ, aKTHBHOM BereTanuy W He
Mmenee 10 cyToR B ocTajibHOe BpeMs TeIJIOTO Ce30Ha Iofia, a Pacxof
H3 (TPYHTOBHIX» BOL M HOLOJHEHWE WX — €KeJHEeBHO.
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Pmc. 12. IlpueEnunnaipEas cXeMa yCTpOWCTBA B3BEIUMBAEMOro Jm3EMerpa (4)
| BOfOperyaupyomero ycrpoicrsa (5)

1 — nOYBeHHHII MOHOJIMNT; 7 — KOHTpOJbHAsg TpPYOKA;
2 — ¢yrasp; & — mopmMTHBaYomuii 6a4oK;
3 — moAnoH; 9 — MOIIaBOK CaMOMNMCIA;
4 — o6parHbit QUIBTD; 10 — camomucen;
5 — BOMOperyaupyiouee yer- 11 — mOIIaBKOBAsAg Kamepa;
POHCTBO (B yBENNYEHHOM 12 — MONNIABOK;
BUfle cM. B); 13 — cnuBHO# Gavok

6 — YPOBHM «TPYHTOBHIX» BOM;

B nmsumerpe ¢ ucnapatwomeir miromaxabo 2000 cu? Momer mpomspa-
cTaTh M100as CelbCKOXO03AMCTBeHHAA KyJIbTypa, KpoMe XJONYaTHHKA,
a Taxme dobas ecTeCTBeHHAaA TPaBAHHCTaA PACTUTENbHOCTh. BhicoTa
JIu3uMeTPa BHOMPAETCA B 3aBHCUMOCTH OT IIyOMHHI TDYHTOBHIX BOJ
m MoxkeT GBITH paBHoit 105, 155, 205 u 255 cm. Y poBEeHS «IPYHTOBHIX)»
BOJl B MOHOJIATE MOKET MHOJePKUBATHCA BOJNOPETrYyIHPYIOMUM YCTPOH-
CTBOM Ha yPOBHEe T'PYHTOBHIX BOJ IOJ OKPY}KAOIell TeppuTopHed min
Ha riayOmme, Heobxomumoi mias gamHoro ommita: 0,8—1 m; 1,3—1,5;
1,8—2,0 mam 2,3—2,5 m.

Opranuzauus BogHOOAIAHCOBOTO NOJHIOHA

IIpm mpoBemeHur KOMIIEKCHEIX BOJHOGAJAaHCOBHIX W arpoMeTeopoJIo-
TH9eCKAX HabuiojeHu# Ha CTAaUOHAPHOM yYacTKe BayKHO IIeaecoo6-
pasHO pasMecTuTh HpubopH m obopyxoBanme, ¢ TeM UToOH OHH pac-
moJjiarajmch Mo BO3MOKHOCTHA Oamke APYr K APYTY W B TO Ke BpeMs
B3aIMHO He BJIWAIN He peskmM paborw. Ilpmmepom Taxoro pasmenmre-
HEA MOKET CIY;KHTh BOJHOOATAHCOBEIA HOJHIOH, COOPYKeHHHH Ha
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Pume. 13. CxeMa pasmemeHms

opu6opoB @ 06GOpYROBaHHA
Ha BOJZHOGANAHCOBOM IIOJH-
roHe 5~z
1 — BomgHOGANAHCOBAA ILIOmMAN-~ 4 7 8 3
Ka C M3MEPUTEJbHHM ma- [/
BIMIBLOHOM (la); Iﬁ 7
2 — TemwnoGajIaHCOBAaA ILIOIIAN-~ m Z z
Ka; V4 § /
3 — NOYBEHHO-MCHAPUTENBHAA g\uog ° OOOO 0%0 =
IJTOIIAanKa ; | [
¢— CMOTPOBBIE CKBa;KMHBI;
5 — CKBM)XMHBL NIJIA HaGmone- /‘7/m \/ /
HUA 32 BIAKHOCTBIO I0YB 77
¢ nomompbio HUB; W
6 — BOJOOTBOAAILNMIA KaHAM; 4
7 — moYBeHHBbIe MCIAPUTENH; L] o//
8 — JIA3VIMETPH-NCIIAPNUTEIIH ;
9 — BecOBOil NaBHIIBOH; — 7/
10 — BHITSDKHBIE TEPMOMETPHI; %] ‘a
11 — nOYBEHHHI KOMKIeMep; 7? 0

12 — ocankKoMep m IuTioBHOrpad;
13 — y4acTKu or6opa mpo6 Ha
BJIQYKHOCTB IOYB

Banpaiickoit HayIHO-HCCJIELOBATeAbCKON cTaHIuu I'0CyTapCTBEHHOTO
rugpoxormaeckoro nucruryra (BHUT'JI) nua usmepenms Bcex cocras-
asomux BogHoro Gananca Ha ckiaone (Poromkmit, 1969, 1971). ITomn-
I'OH COCTOHT M3 BOLHOOaJIaHCOBOH, MOYBEHHO-UCIAPHATENBHON 1 TeImIo-
6anaHCOBOM IJIOIIAMOK.

Bopgaob6anarcoBasa miomanka pasmepoMm 20 X 70 x pacmososkera
B I{eHTpaJIbHOH YacTd nosxurona (puc. 13). Ha meit umeroTca ycranoBKH
JJiA MBMEPEeHHs MOBePXHOCTHOTO M BHYTPHIOYBEHHOTO CTOKA, a BJONH
ee 0CeBOH JMHWYM — CKBaKUHH JJA HaGJIIoOfeHus 3a ypoBHEM I'PYHTO-
BEIX BOJ ¥ BEDPXOBOAKH. 3[eCh K€ HAXOJATCA MepajoToMeps [lanuiam-
Ha. B BepxHeil wacTH IIOMagKM PacHoaraeTcs CEPHS CKBAKUH JJis
HabMI0feHUsA 32 BIAA)KHOCTHIO MOYBEHHO-TPYHTOBOM TONINH ¢ MOMOIIBIO
meitrpornoro mHpukaropa (HIB).

IlouBenHO-MCIapUTeNbHAA IJIOIMAfKa YCTPaWBAaeTCA B BepxHel
gactu ckiaoHa. OHa 060pyNOBaHa MOYBEHHHIMHM HCIAPHUTEJIAME I baTa-
peeii BsBemuBaeMmux amsmmerpoB tuma I'P-80 ¢ mmomaasio 0,2 x2.
B npefenax moYBeHHO-UCIIa PUTEIBHON MIOMAAKH YCTaHOBJIGHH TaKske
KOMILIGKT BHITSJKHHIX HOYBOHHHIX TePMOMETDOB, Mepaioromep [lanm-
apHA M mouBeHHH moxmemep I'TH-500.

TennoGanancoBas IIOMAfKa PaCIOJNOKEHA HA IOJHUIOHE B BepX-
Heil gacTH ckiomHa. Ilporpamma nabiiomenmii u o6opymoBamme 3TOMR
nnomagke onwmcamsl B crathe B. H. Jlumo, moMemenmo# B mammOM
pyKoBofcTBe. B cpepHeil 4acTH CKIOHA Ha MOJIUTOHE HAXONATCH OCAJ-
xomep Tperssaxora; m naosuorpad. Ha moinrone mMeercss HECKOIBKO
Y9aCTKOB, Ha KOTODHX GepyTcsa OPOOH [AdsA OHPeRETIeHHA BJIaKHOCTH
IOYBHl BECOBHIM METOJIOM, a TAaK)Ke YYaCTKHU HJIA PeHOJTOTHmIeCKUX Ha-
6nronennit. XogATh N0 HOMATOHY MOKHO TOJABKO IO CHENUaJIbHO YCTPO-
©HHEIM MOCTKaM,
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YacTo mpy n3ydYeHWH BOJHOTO DPEMKUMA II0YB W IIPH COCTABJICHHH
uX BOxHOTO Gajlanca HeoOXOXHMO M3MEPEHNE IMOBEPXHOCTHOIO W BHYT-
PUDOYBEHHOI'O CTOKAa. MeTOquKe STHX WCCIAENOBAHWN MOCBAINEHA CTa-
e E. II. UepsrmeBa B HacTOAMmMEM PYKOBOACTBE.

N3YYEHNE 'OU3NIECKIX
¥ BOJAHBIX CBOJCTB IOYB

Jlast Toro 9ToGH pe3yabTaThl HAGMIONERN 32 BIAKHOCTHIO ITOYBEL MOT-
au OBITH IPAaBUIHHO WHTEPIPETHPOBAHHEI ¥ TOJHOIEHHO HMCIOJIb30Ba-
HBl, HeOGXOMMO 3HATH KOJIMYECTBEHHEIE XaPAKTEPHCTHKU HEKOTOPHIX
(¢m3UgecKUX W BOJHEIX CBONCTB II0YB, B YMCJIE KOTOPHX: YACIBHHIA BeC
tBeproit daser (YB), ymensnasa mosepxmocts (YII), miroTrOCTS, MM
o6vemunit Bec (OB), moposnocts (I1), makcuMadbEas afACOPGIMOHHAS
BiIaroeMxocTs (MAB), makcumansuas rurpockonmarocts (MT), Bias-
HOCTH ycToHumBOro 3aBsimamms pacrenmit (B3), BmammocTs paspBa
rammuaspHoit ceasm (BPH), somompommmaemocts (BIIIT), manmenb-
mas Biaroemkocts (HB), kammnnsapras smraroemrocrs (KB), mommas
BraroemkocTh (IIB), Bomomopsemuas cmoco6rocts (BC).

Onpenenienne ynenbHoro Beca Teepfoii dassr

Ompenesnenne MPOU3BOJUTCA C MOMOIILI0 NHKHOMETPOB eMKOCThI0 H0
uam 100 me B 2-rpaTHO# moBTOopHOCTH. IIpenmodrmTenbHee MCIOMB-
30BaTh MHKHOMETPHL ¢ TPOOKaMH, UMEIOIIUMHA KalWIIsPHOE OTBEPCTHE.

Bce muKHOMETPH! MOMKHB GHITH NPOHYMEPOBAHEl U B3BEMIEHH TOC-
jle IpenBapUTENbHON CYMKW. B3BemmMBaHMA TIPOU3BOIATCA € TOIHO-
creio o 0,01 2. TTuxkmOMeTpH 3amMONHAITCA CBEKENPOKUIAICHHON
DUCTHIINPOBAHHON BOXOM KOMHATHON TeMImepaTypH, H3 KOTOPOil my-
TeM KUIAYCHUS B TeYeHHE NBYX 9aCOB YIAJeH BO3AYX. 3aTeM DTH IWK-
HOMETPHI ¢ Bofoif B3BemmuBawTcsa. MccirenyeMyno mouBy B BO3TYIIHO-
CYXOM COCTOAHME IIPONYCKAIOT 4epes cuTo ¢ orpepctuamu 1 mm, me
OTHeNAA, a pasMelnbuasd BCe BRIIOYEHHS. BepyT deThpe HaBeCKHW IpH-
mepno 1o 10 2 kaxkmasn. B gyx onpenelfnoT rurpoCKONNIeCKyIO BIArY,
OBe NpPYTHe NepeHoCAT B MIKHOMETPH 9epe3 BOPOHKY C HINHHBIM HOCH-
KOM, JOXOJAMUM TOYTH [0 FHA THKHOMEeTpa. MOKHO IepeHeCTH B IMK-
HOMETD M Te HaBeCKH, B KOTOPHIX ONPENeNIANach BIaKHOCTH, TOTAA
uX paspemaerca 6paTh ABe, a He deThpe. [IHKHOMETPH C ITOYBOH B3Be-
MIMBAIOT, OMPEIeAIOT BeC BO3NYITHO-CYXO0H HABeCKH, a 3aTeM, NCIO0JIb-
3yA BeJWINHY THTPOCKOTMYHOCTH, PACCIATHBAIOT Bec abGCOMIOTHO
CYXOif HO9BHI.

ITukHOMETPH ¢ TOYBOA HAMOJIHAIOT MO IOJOBWHH AUCTHIIMDPOBAH-
HO!l CBEKEIPOKMILTICHHOH BOMOH W OCTABIANT CTOATH 10—12 uac.
3arem mx (Ges MPOGOK) TTOMeMAOT B BAKYYM-3KCAKATOD, U3 “KOTOpOro
OTKAYMBAIOT BO3NYX N0 OCTATOYHOTO JABJIECHUS 30—40 Mn pT. cT. (mo
BAKyyMMeTpy). IKCIKATOD Iepey Co3JaHWeM B HeM Pa3PesKeHHA JJIf
6es0macHOCTH HEOGXOAMMO HAKPHITH KOJIIAKOM MM X0TH OB HOIOTOH-
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neM, a ‘paboralomemy ¢ HEM CJeryeT HafeTh 3aMUTHEE 0uKd. [ImKHO-
MeTDH OCTAaBIAT B 9KCHKaTope Ipu paspeskenun na 1—2 waca, B Te-
9eHHe KOTOPHX W3 II0YBH YHAJIAETCA BO3MYyX. 110 MCTedeHHH 5TOTO
BPEMEHHI B HKCHKATODP OCTOPOYKHO BIyCKAIOT BO3AYX W BHIHMMAIOT IHK-
HOMETDHI.

BmecTo BakyyMEpOBaHUSA MOKHO YHAJIUTh BO3LYX W3 HaBECOK
IyTeM MENJIEHHOT0 KWIAYeHWS IMKHOMETPOB ¢ MO0YBOH W Bomo# HA
mecuaHoit 6aHe WIN DTOPHUTOBOM INIUTKE B TeIeHMe O MUH. 3aTeM IHK-
HOMETDHI ¢ IMOYBOI OCTaBIAIT OCTHBATh Ha HOYb.

Tocie Toro Kax MUKHOMETPHI OCTHIHYT {0 KOMHATHOM TEMIepaTypH,
X [OJNMBAIOT 710 HIKHEH wacTd minda B TOPJIHINKEe ITPOKUIAICHHOMN
JUCTHAINPOBAHHOW BONOM M 3aKPHBAIT NIPOOKOH ¢ KamMIIgpoM.
B nuxHOMeTpe moj Npo0KOH W B KamWLispe NPoOKY He NOJIKHO 0CTa-
BaTHCSA HU OJJHOTO IY3HIPbKA BO37yXa. 3aTeM NUKHOMETD THIATEeAbHO
u GECTPO OGTHPAIOT W, MOKAa He MCUAapUIach BOJa M3 KanwiLispa mnpos-
KH, GricTpo BaBemmBaior. sHexaTelrbHO IPOKOHTPOJHAPOBATH BTOT BEC,
OISl 96ero mocjie ONMMCAHHOTO B3BEIINBAHHA OTKPHEBAIOT NPOGKY, BHOBHL
TOMUBAIOT NUKHOMETD BOJOi, 06THpatoT u cHOBa B3pemmusaoTr. Cpexnnit
BeC IMKHOMeTpa ¢ BOJIOW W m09BOi o6o3madaem Py.

Cpennuit yneisHHA BeC NOYBEHHHX YaCTHI PACCYUTHBAETCA IO
dopmyie

m

VB = PB+m—P'Bl'!,
rme m — Bec abCONIOTHO CYyXOif mouBm; P, — Bec mMKHOMETpa € BO-
moit; Py — Bec MUKHOMeTpA C BOJOW M NOYBOH MMOCTe YAAJICHHS BO3-
nyxa; (Py + m — Py;) — Bec umnm o6beM BONE, BEHITECHEHHON H3
NEKHOMETpA II0YBOi, T. €., IPUAWMAsA YHEIbHHI BeC BOLH paBHEM 1,
06'5eM DTOM IOYBHI.

Omnpenenenue ¥YB 3acoserHHX mous mposomsaT nubo ¢ BOmOl, HO
IOCJe OTMBIBKM W3 HABECOK OCHOBHOW MaCCH JErKODPACTBOPHMEIX CO-
neit, a1u60 ¢ WCHOJAH30BAaHMEM OPraHWIECKUX IKUMKOCTEH, IpaKTHIe-
CKM HE PacTBOPAIOMUX CoiM (OYUMeHHse GeH3WH, KepocwH, GeH3od,
KCHJION, TOJNYOJ, METHJIOBEIA CIMpPT u T. I.). B 060oux caydasx maBecka
TIOYBH, IOMEIEHHAS B NHKHOMETD, NOKHA OHTH TpeXBapHTEIHHO
BeicymeHa B tepmocrate npu 105° C. B nannmeiimem onepamum ocraoT-
Cf TeMHU 3Ke, 9TO W IIPHU ompeqesnienuu ¥ B ¢ Bomoii. Yiamenne Boamyxa
TIPOM3BONAT BAKYYMHPOBAHWEM B TeUeHME 9aca IOCIE IPENBAaPHUTENb-
HOT'O BHIeP/KUBAHAA NUKHOMETPOB C MOYBOH ¥ ;KUAKOCTHIO, 0Gpasywd-
meii Haj mMoUBOt HeGoapmoi caoit (3—5 mm), B regenne Houn. Onmperne-
JIeHne JOJIKHO BECTHCh IPH IOCTOSTHHOW M W3BECTHON TeMmeparype,
TaK KaK BCe MHEPTHHIE JKUIKOCTH 0GIafal0T BEHICOKMM TEMIIEPATYpHHM
koosdunmentoM pacmuperus. Pacaer mpoumsBomar mo Gopmyre

VB = p—'——+mmdf —,

k2 i o
rne 00603HAYEHNA AHAJOTMYHH NPENHAYMAM, a d, — YHedbHHH BeEc
KUIKOCTH IIPH JAHHON TeMIeparype.
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IlepeuncienHsie BHIOIEe HEMOJSPHEE JKAAKOCTH XOPOIIO IPAMEHATH
npu onpefeiieHns YB m He3acoJeHHEX IOYB, B 0COGEHHOCTH THIKENO-
ro TPaHyJIOMETPUYECKOr0 COCTaBa. ITO MO3BOJAAET M30eKaTh OMUOKH
ompepenenuss Y B, BHisniBaeMoit copGimell BOXE HOYBOM. ‘

Jls ompenesteHnst yReabHOTO Beca TOPPSAHHIX ¥ 3a60109€HHEIX I0YB
TAKEJIOT0 MEXAaHMYECKOTO COCTaBa MOKET OHITH NPUHATA OGHIYHAM
MeTONUKA €O clefyoiquMu uaMenenusmu. Topdsnre mouBm Gepyrca
OpH mX ecTecTBeHHOil BiaakHoctu. Hasecka B 30—35 2 momemaercs
B GIOKC ¥ IIOCTEIEHHO HACHIIAeTCs BOAOIl M0 mAcTOOGPAaBHOTO COCTOA-
nusa. Broke sakpriBaeTca KpHIIKOR U ocraBaserca Ha 6—8 nmmeit. 3a-
reM 8—10 2 macTh m3BiexkawT u3 GoKca (TOYHHIN BeC B3ATOM TPOGH
yCTamaBIMBAETCA IO PA3HOCTH BeCOB GIOKCA [0 W IOCIE B3ATHA IIPO-
6u1), momemalor B papdopoByo damky u pazbasiasror Bojoii. HaBecky
B BHJie CyCIeH3UH mepeHocAT B nukHoMerp. OcraBmyiocs B GIOKCe M09~
BY-TIaCTy MCIIONB3YIOT [JIA ONPEIEJeHNs BIAKHOCTH. XOJ IOCIETYIo-
MAX omepanuil He OTIXYAETCS OT ONVCAHHOTO.

Omnpenenenuss ¥YB, BrmosHeRHEE ¢ TaKoil MOATOTOBKOM o6pasina,
[03BOJIAIT YCTAHOBUTD €r0 3HAYellNe B MePUOJ JIATEIHHOr0 U30HLTOq-
Horo ymiaasxuenma mouBel. OGruHO ¥YDB mousm mocie mpegBapHTeNB-
HOT0 HACHIMEHAA B Pe3YJbTaTe I'MAPATAIAA KOJJIOMAOB OKAa3HIBAETCSH
G6onpmmm, weM YB Bosnymmuo-cyxumx oGpasmos. dTa pasHANA MOKET
OHITH 3HAYHMTENHHOM.

Onpenenienne ymenbHOM NOBEPXHOCTH

Ha amanurmueckmx Becax GepyT B GIOKCH HABECKH BO3IYMHO-CYXOit
[D0YBHI, IPOMYINEHHOH 9epe3 CUTO C OTBEPCTHAME 1 MM, B KOJMIECTBe
3—5 2 ¥ BHCYmMUBAIOT {0 MOCTOSHHOTO Beca mpm remmeparype 105° C.
ITo merony Hyrnnera, onncannomy anexom B «MeromumaeckoM pyko-
Borcree» (1969), oTkphiThie GIOKCH HOMEMAIOTCS B SKCHKATOPH HAJ
58%-noii cepuoit kucaoroit npu 20° C uam HAJ HACHIIEHHHIM pacTBO-
pOM ameraTa Kajus, KOTOPHE CO3[Al0T B HKCHKATOPE OTHOCHTEIBHYIO
paakaocTh 20%. B skcmkarope Co3faoT BaKyyM M CTABAT €r0 B TeM-
noe Mecro. Yepes 2—3 mua OpoGH B3BEIIUBAIOT, a4 PACTBOP B DKCHKa-
TOpEe MEHAIOT. DIOKCH ¢ IO0YBOi BHEPKUBAIOT B HKCHKATOPE [0 TOTO
MOMeHTa, Korjla HX BeC NP DOCHeAYIOMEM B3BEMMBAHUE HE M3Me-
HATCA.
YIerpHyI0 MOBEPXHOCTH MOYBH PACCYMTHIBAIOT IO (opmyae

— Vo=Vy L2
S = 3614 v, =7V, m?e,

rge S — ynmeabHas moBepxHocth, Mm%/z; V, — Bec Gokca; V; — Bec
nouskl ¢ GlokcoM mocie cymrn npu 105° C; Vy, — Bec mousH ¢ GIOKCOM
nociae mHacumenus; (V, — V,)/(V; — V,) — roadgecrBo BOAs, B 2,
agcop6uposaruoe B 1 ¢z mousn. Koapdurumenr 3614 mpencrasiser co-
Goit Berpaskenue (NW,)/M, rne N — nocroarnasa Asoraspo (6,02380 x
X 10%%); W, — mnowans, 3aHnMaeMas OJHOM MOJEKYJI0H BOAK HA IO-
sepxuoctu noysH (10,8-10-2° x?); M — MosieKyAsPHKI BeC BOIH.
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Onpenenenme o06beMHOro Beca

O6bemunii Bec (OB) mouBH ompeensioT ImyTeM Beipesanus oGpasna
TIOYBH OIIpefieIeHHOr0 o0beMa 0e3 HapYMICHUs ee eCTECTBeHHOI'O CJIO-
sxenmsa. OGbuHO Mius aroro mpumensior ToHkocrenuse (0,8—1,5 mx)
CTaIbHEE KOJbIa, Tak HaseBaemsie 6ypuxn H. A. Kaunnckoro. Husx-
HIH Kpail GypuKOB JI0JKeH GHTH 3aTOueH ¢ BHemHei cTopoHsl. OGbeM
6ypuka okoxo 100 cu® (mpm Bricore 40 mm m gumamerpe 56,5 mn). [as
oupenenenus OB B maxoTHOM Cj0e WM B MOYBaX, /1A KOTOPHX Xa-
pPaKTepHa 3HAYMTENbHAs TPENIHOBATOCTH, IPEJNOYTUTENbHEE IPHMe-
HATH GYpHEKE Goxbmero ob6sema: okono 500 cu® (mpu BcoTe 64 Mm

a 2
Puc. 14. Bypux (I) ¢ oroaoBkoM (2)
IJIA  ompepelieHUA o00BEMHOr0 Beca 2 2
IIOYBH %
F 2
a — o0wuil BUX UX (HA Bhipese NOKa3aHO MX K
COYJIeHeHue); / i 7

6 — BepTUKAJbHHN paspes MX IoCie BOMBa-
HUAA B NOYBY

u puyrperHeM pgmamerpe 100 mm) m 1000 cm® (coorBercTBenmo 88,5
u 120 mx). Ha 6ypurax BrbmBatorca Homepa. O6bem GypuKoB mocie
UX U3rOTOBJGHHA CJIEAYyeT YTOUHWUTH, /IS 9€T0 OHU M3MEpAIOTCH IMTaH-
TeHIUPKYJIeM u HX o0beM BoicuaTHBaerca mo ¢opmyiae V = znr’h,
rje r — pagmyc peskymero kpas, 4 — sricora 6ypuka. Homepa m oGnem
KajKHoro GypHKA 3aIMCHBAIOTCA.

Jus paGoTH HeoGXOMMM elle cIenualbHEMR OT0JOBOK, ¢ IOMOIIBIO
Koroporo Gypmkm sabuBaforcs B mouBy (puc. 14). Om mpencrasiser
co00ii KeJe3HHI IWIMHADP BEICOTOR 2—3 cM, KOTODHA Ha ONHOM. H3
KpaeB MMeeT BHYTPEHHIOIO BHITOYKY BHICOTOH OK0JO O mm. B ary BH-
TOYKY BepXHHH Kpail OypuKa HOJKeH BXomdTh Ge3 TpyHa, Ho m 0es
Goapmoro 3a3opa. llpu sabuske Gypura B mOYBY HONIKEH NPUMEHSITH-
CA TaK/e W HaupaBUTeJb — JIePEBAHHEIA GPYCOK C KPYIJIEIM OTBED-
CTHeM, COOTBeTCTBYOIIMM BHemHHM pasmepaM 6ypura. OH BXOmuT
B KOMILIeKT oGopyfoBauma mis oupepenenus OB (mapkm AM-7).

Onpepenenns OB Begyrcs B Ka)kIoM IeHETHIECKOM TOPU3OHTE,
a ecid ero MomHOCTH OpeBrmaer 10 cx, ToO X B HECKOJBKHUX €T0 CIOAX
(ue pesxe wem wepes 10 cx B mpesesax ABYX HEPBHX METPOB H He Peske
geM gepe3 30—50 cu B Gostee rayGokux cioax). B BepxHeM MeTpoBOM
CJI0e ompefieIeHHsT BEIYTCA B S-KPaTHOW HOBTOPHOCTH, a IAyGie —
B 3-kparmoii. [{ia mpomeskyTouHHX ci0eB, B KoTopsix OB memocpepn-
CTBEHHO HE OIpEJEJsAercs, OH PACCYMTHBACTCS IIYTEM HMHTEPIONSIUH
U3 BeJIUYNH, OTHOCAMMUXCA K COCEMHUM (IO BEPTHKANH) CIOAM.

Has onpenmenenma OB ma Kparoo mypga cHauada Ha MOBEPXHOCTH
TOYBEHL, a 3aTéM HAa HEOGXOAMMON riayGHHe pacuMmaercs POBHasA ropH-
30HTAJbHAA IUIOMANIKAa, HAa KOTOPYH CTaBUTCA OYPHK C HANeTHM Ha
HEro OTOJIOBKOM M HAampaBHTENeM. ¥YJapaMd TAKeJI0r0 MOJOTKA 1O
OroJIOBKY GYpHK 3arOHAETCA B TOYBY TaK, 4TO0OH €ro BepXHH# Kpaik
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Tabanma 4

- - s ' s
g B lg | ¢ |8 :
B N <& ] 51 2 ©
Iousa, 3= ) & I ° © e
HoMep "3 5a = oo = 2 g
paspesa < - sx P ag & B s &
o5 as © g = Y Z =
= 25 B BE B B 2 .
ce | B | & | s5E | s 35 | 2 | s
L‘g I:i 8 lg g e Ao [=<] g z Ao
Temuonser- | 30—40 1 100,0 | 162,4 8,78 | 153,62 949 33,00
gaﬂ1 HouBA, | 30—40 | 2 | 100,2 | 167,9 | 12,31 | 155,50| 950 | 34,38
’ 30—40 3 100,2 | 133,3 | 12,86 | 120,44| 951 35,62
30—40 4 100,1 | 165,9 | 12,82 | 153,08 | 952 37,98
30—40 5 100,0 | 161,3 9,84 | 151,46 953 31,53

* Bpakyercd.

ymen B Hee Ha 2—4 mm. Oros0BOK CHAMAETCs, IOYBA CBEPXY CpesaeTcs
3amofJIMIoO ¢ Kpaem Oypuka, 3aTeM MOJpesaeTcsi BOKPYr Oypuka H
mox muM. Bypmk moxpmBaerca KpHIIKOH, MOHONUTHK IOYBHL OTJIa-
MEIBA€TCA CHU3Y HOKOM, NEPEBOPAYMBAETCA M BEHIHIMAETCA W3 IOYBHL
Wznnmen nouss ¢ mouBeHHOro0 MOHOJIUTHKA TAKIKE CPE3AOTCA OCTDPHM
HO}KOM BpPOBEHL C DpEKYI[UM KpaeM 6ypuka. DBokoBhie mOBepXx-
HOCTH OypHKa 09AIAOTCA OT IPHUCTABIICH MOUYBEL. 3aTEM COMNEPIKIMOe
Oypuka Ges mOTeph IEPEeHOCHTCS B 3aTOTOBICHHEIH GYMAajKHEIL HaKeT
unan Giokc m3 Kommiexta AM-7. Ha sTukeTke mumryT HOMep paspesa,
ray6uny B3aTus obpasma, faTy, HomMep Oypuka H ero o0neM.

Ilocne aToro ma Toit ke maomanke GepyTcs OCTAJBHBIE OGpPaBIH
B COOTBETCTBHM C 3aJaHHOH TOBTOPHOCTHIO. 3aTeM CHHMAeTCA CJie-
OYIOIMA CI0fi HOYBH W HOArOTABJINBAETCA HOBAasA BHPOBHEHHAd IJIO-
mafKka Ha CJHeAYOIe:d sajaHHO# IIyOmHEe.

B naGoparopmm kakgni maker B3BEmIBAIT C TOYHOCTHIO [0
0,1 2 u Gepyr ¥3 Hero HaBeCKY IIOUBLI, B KOTOPOH OTPETENAIT BlasK-
HocTh, mocie vero OB paccuntmBator mo ¢opmyire

M -100
OB =y ooy /e

rae M — Bec oGpasma Ges Beca mycToro makera, 2; V — o6neM Gypuxa,
cm®, W — BnaskHOCTH 06pasma B MOMEHT B3BeIIMBAaHHA, % OT Beca
CYXOil mOYBH. YJOOHO mONB30BaThCA (GOPMOI sammcd, HPUBEJEHHOR
B Tabm. 4.

Brramcnennio cpegnero mo mosropmoctaM OB mamHOro cios mou-
BRI JIOJKHA IPEJNIeCTBOBATHL NPOBEPKAa W BHOPAKOBKA CIYYalHHIX
uudp. B mpuBogumom namu npumepe Besmamra OB, pasmas 1,14 2/cm?,
(0JIy9eHHAA € IOMOMBI0O Gypmka Ne 3, B KOTODHHA HOHAJ CYXO#l KO-
PeHb, BHINAfaer M3 pAfa OCTANLHHIX IUQDP M BHOPAKOBEIBAETCH.
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65,02 | 62,85 | 2,17 |24,87| 8,8 140,6 | 1,41

68,83 | 66,04 | 2,79 |34,51| 8,1 140,0 | 1,40

OB 3aBucuT OT BIaKHOCTH IMOYB, OT CTEIEHN WX TPEI[MHOBATOCTH,
or mpomep3anua @ up. llpm aIuTenBHEX HCCIEOBAHHAX oOlperele-
ume OB HeoGX0fmMO NOBTOPUTH HECKOJBKO pa3 B pasHEE IE€PHOLH
roma, a BUepBHEe HaymHasa pabory, B mepssri rox, OB myxHO ompene-
JAATH MO0 MEHBINe Mepe MBajK[hl — IpHM HaMGOJbImeM M PN HanMeHb-
meM CONepKaHdyM BJIard, ¢ TeM YTOOHI, €CIH BTO OKAKEeTCH IeNeco06-
Pa3HHM, DOJH30BATHCS B Da3HEE CPOKU HAGIIONEHWI COOTBETCTBYIO-
mumr nuppamm OB.

B. M. Myxuu (1967) o6pamaer BHUMaHHE HA TO, YTO BeIMYMHAMH
OB, onpenenenHEIME B TajOl TMOYBE, HEAH3f IOJB30BATHCA I BHI-
9HUCIeHNs 3alaca BJard B MeP3joi mogyBe, TaK KakK MOYBa IpH 3aMep-
3aHUM paspHXisAercsi. KcIuM moYBa CINIHLHO TpEI[MHOBATa, HEJIb3A
ompenenars OB Toapko Ha yYacTkaX, JIWIMEHHHX TPEIUH, TaK Kak
nudpH OKayKyTCA 3aBHINEHHHMA. Hak y:ke 0TMEYAJOCh, B BTOM CIYy-
gae HY;KHO NOJB30BaThCA OypaMmm OOJBLIOTO AMaMmerpa.

Ecnin mousemnuniii mpodminr HauWHAETCA JAeCHON HONCTHIKON HMIIH
CTeIIHHIM BoitoxoM, To ero OB ompenensitor (ne MeHee 4eM B 10-kpar-
HOil MOBTOpPHOCTH) clenyomuM o6pasoM. Ha ero mosepxmocTs HakiIa-
OHBAIOT MAaGIOH — KBaf[paTHYH MWJIACTHHY WJIH DPAaMKYy pasMepoM
10 x 10, 15 X 15 wnm 20 X 20 cx. OcTpEM HOMOM BEpesaloT I0 mab-
7T0HY ofpasel W TIATEJIHHO OTHENAIOT €ro 0T MIHEpaJbHOro cyberpa-
ta. O6beM o6pasma BEHYUCHAIT, 3HAfd €ro ILIOMARh M MOIMHOCTH IO-
pusonra. OGpasenm IeAMKOM B3BEMEBAOT M BHCymmBaoT. Pacuer
OB penaercs kak o6HYHO.

B chnyanx m craGoCBA3HEX, OCHINAMIAXCA PHXJIONECIAHHX HOU-
Bax 9acTo pexoMenayior ompefenars OB wium mpocroi 3acHIKOR B
MeDHHI TUWIWHAD, WM NPA NOCTYKABAHUM ¥ YIUIOTHOHWM HECTHKOM.
9TOT METOJl MOYKeT NPUMEHATHCA JUMb KaK Ipy6o OpMEeHTHPOBOYHHIA,
TAK KAaK INIOTHOCTH CJIOKEHWs NMPUPONHEHIX [eCKOB M IOCIAHHX II0YB
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OniBaer pasiamunoit. IIpeofgonenne cmmyuecTn mecka myTeM cMadmMBa-
HOS ero BONOW WM HHEPTHOH KUAKOCTHI0 (HAampuMmep, KEPOCHHOM)
HENb3f CUUTATH NOMYCTMMBIM, TAaK KaK MOET NpOU30HMTH uepe-
yIaKoBKa MeCcKa IPM CMAa4YMBAHUU. JTOT METOJN COBEPHNIEHHO HE HpH-
TOfieH IpU CONPS;KEHHOM olipefieienny 060beMHOTO BECAa M BIAKHOCTH.
M. H. Ioasckuit (1967) mpepnaraer IpuMeHATH: B MOAOGHBIX CAyYafdX
Oyp cumenmamspHON KOICTPYKIWH, KOTOPHIA, OJHAKO, IMHUPOKOH Hpo-
BEeDKHI HE HPOXOAWI, HO MOKET OHTH DPEKOMEHJOBAH JJs UCHHITAHWA.

HOas onpenenenua OB ropdammix mous @. P. 3aiimearman (1955)
NIPeUIOKAI HCIOJL30BAaTh Oyp, INUIUHAD KOTOPOTO uMeeT O0GHeM
300 em® mpm Bricore 57,5 mm u muamerpe peskymero xoxanua 81,5 mm.
Pesxymumit kpaii mmeer 3yO0Iipl, 3aTOYeHHEE N0 MPWHIUNY IIPOXOILHOR
NUTE, 9TO0 00JNerdaeT pacceveHune PacTUTEIHHEIX OCTAaTKOB. Byp BBO-
OATCS B HOYBY DPAaBHOMEDHBIM BpaIleHMeM, 9TO IPeJOTBpPAMmiaeT mepe-
KOC 7 flepopMamuio B3ATHX 00pa3IoB.

Meronura onpemenenus OB B KaMeHHCTHX HOYBAX TAK)Ke paspa-
6orana @. P. 3aiimensmamom (1957). Ha nosepxmocTm mOYBH wim
Ha HY)KHOH! riiyOuWHe TINATeJhHO BEHIPABHABAIOT pab0ody0 rOPU30HTAIH-
Hywo maomanky 1,5—2 x2 Ha BHCTynmamomuX 9acTAX KAMEHHCTHX OT-
JelbHOCTeH MATKAM KapaHAAMmIOM NPOYEPUABAOT JIUHUIO KaCAHUA
X C TMOJrOTOBJIEHHON MOBEPXHOCTHIO, IIOMEYasA BHICTYNANIYI0 9acTh.
C moMompIo COBKA ¥ HOa HA IJIOMANKE JeJaioT BEEMKY 00beMoM S—
6 2 mpm orcyrcrBum kamHeil kpymmee 10 cu B mmamerpe m 0GHeMOM
7—8 . npm manuunu TakumXx KaMmue#. I'my6uHa BHEMKH MOKHA OHITH
15—17 cxu nmpu cyramumcrom cocraBe Menkosema H 8—12 cm — mpnm
MECYAHOM M CYIEeCYAHOM.

OGpasoBaBmIyoca BEIEMKY 3allOJHAKT CYXUM IECKOM, 00beM Ko-
TOPOTO YYHTHIBAIOT. VI3BIEUEHHYI0 W3 BHIEMKHN CHPYI npo0y MOYBH
¢ KaMHAMA BsBemwuBawoT (B,), mocie wero oT6WpawT M3 Hee ABA-TPU
o6pasma [IA ompefeNeHus BIAKHOCTH Menrozema. OrtoGpamnbie H3
IpoGH KaMeHWCTHe OTHEIHHOCTH OTMHIBAIOT OT MEJIKO3eMa Ha CHTE
C OTBEPCTUAMHU 3 MM, CYHIaT [0 BO3XYOIHO-CYXOT'0 COCTOSHUA W B3Be-
muBawT (By). Ilo pasnoctn B, 1 B, moaydaoT Bec CHpOro Meaxo3ema,
a OIpefieJIAB €ro BJIA)KHOCTh, PAacCUMTHBAIOT Bec cyxoro (B,). 3areM
onpenenasoT o6keM TeX 4dYacTeil KaMHEH, KOTODHE BHICTYNAJAHd HAaN
TNOATOTOBJIEHHOX IIOBEPXHOCTHIO. (A 3TOr0 WOTPYKAIOT KaMHH J0
OTMEYEHHO Ha HUX I'PDAHHUIH B CHeUaJbHHI CTaKaH C BOMNOH, HANOJ-
HEHHHIii [0 CIMBHOTO OTBEPCTHUA, M U3MEPAIOT MEH3YPKOIl 00beM CImB-
meiica u3 crakana sogsl. CymMMa sTux 06eMoB ¢ 06'H6MOM IeCKa, 3a-
TOJHAOMEro BHEMKY, Kaer obmuit o6bem ob6pasma (O,). Jlamee ompe-
HelsAI0T CyMMapHEH 06heM BCeX KaMHEH, mOrpyskas UX B MepHHH Ou-
auHAD ¢ Bomoii (O). 3arem moaywaloT Bec Bcero cyxoro o6pasna Be,
paBrHil cymme By u By. O6muit o6beMHHI BeC KaMEHWCTOH IOYBH
HaxomAT mo gopMmyiae
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3aTeM HaXOHAT O6’beMHHﬁ Bec MeJikoszema:
By, — By B

. ™M
OBM— Oo—ox o Oo'—ox

2/em®.

Onpepesienne mopucTocTa

IMopucrocts mouysw (II) B mpomenTax or 0oGbeMa MOUYBH ONpemeNAETCSH
pacYeTHHIM IyTeM o ¢dopmyiae

0B-100 OB\ (YB—OB)
H=1OO—-T_1OO( _v—B)—y—B'“’O%

I[JIH KaMEeHNCTHIX I04YB, IOJIB3YACH npeXanMn O603Ha‘IeHHHMPI,
MOKHO HalTH HOp]?ICTOCTL MeEJIKO3eMa
(YB, — OB,)-100
VB %>

M

Iy =

rie ¥YB, — ymenpHHE Bec MenxoseMa. O6Ijas mopucTocTh BCEH Ka-
MEHHUCTOH IOYBH pPaBHA
I, (YB, — OB,,)-100

I, ¥B

0>
M

rae |y — monss ofGbeMa Menko3eMa B MpomeHTax oOT o6liero obmsema
KaMEHHCTOH IOYBHI.

. A. JIuraeBsyM (1966) mpemmorxen GHCTPEIA METON ONPeAEICHUA
HOPHCTOCTHM HACHINEHWEM o6paslia IOYBH KEPOCHHOM B BakyyMe H
OOCHEAYOMMUM B3BeMHBAaHUEM ero. MerTox mpUMeHWM HpH pasMepe
nogyBeHHHX mop mpmMmepeo or 0,5 mo 0,25 mm.

Omnpenenenne MakcHUMasIbHOl
aicOPOLIMOHHOM BJIAr0€MKOCTH

MaxcumansHoOl amcopOuuonHoil Biaroemkocthio (MAB) maswBaercs
HaunGoibIIee KOJMIECTBO NPOYHO CBA3AHHOM BJIard, KOTOPO® MOIKET
cofep:;karh mouBa. OHa MOsKeT OHMpPeleIATHCA IO TEIIOTe CMAaYMBAHUSA
HOOUBH BOMOM M paccuuThiBaerca mo ¢dopmysie Jlymamckoro (1950)

Q-4,186-107 s _ 146

e 3,5:1078.100 = Q - 15 %>
rae Q — remumora cMauwBamus, Kas/z; 4,186-107 — kospdumuent me-
peBofa kaxopuii B spru; 3,5:-10-% — TonmmHA MOHOMOJEKYJISIPHOTO
caost, cm; 116 ape/cm® — mosHas mMOBEPXHOCTHAS BHEPLHA BOAHI LPH
20° C.

Opmaxo yrasammmii cmocoG ompepenenus MAB oueHb ClomHELA,
TPYROEMKHiA ¥ Tpefyer HaJIM4MWsA CHENHATHHHX HOpPuGOpoB (TOYHOIO
ranopmmerpa). IloaTroMy Ha ero ommcammum Mm He GyAeM OCTaHABIH-

139



BAaTHCA, OTCHLIAS MHTEPECYIOLUXCS K COOTBETCTBYIOIEGH riaBe «Arpo-
pusmueckuXx MerofoB McciaefoBanda unous» (1966).

Bennuuny MAB Mo;xHO ompefenuTh Tak:Ke IO BeJIUYMHE «Hepa-
crBopslomero ofsemar. dtor Meron (Tpodmmos, 1925; Iymanckwmit,
1934) ocHOBaH Ha mpEACTABICHHA O TOM, YTO IPOYHO CBA3aHHAA Bjara
He pactBopsier coxeil. IlosroMy mocie o6paGoTKu HOYBE PacTBOPOM
3apaHee W3BECTHOH KOHUEHTPAIWU TOCAefHAA MeHserca. llo meromy
A. B. [lymanckoro (1934) pis o6paGorku mouBH mcmoabdyerca 25%-
Hui caxapusiii pactBop. G. U. lloaro (1948) upepmmaraer ucmoinb-
30Bath 10%-HEI pacTBOp, MOCKOABLKY MM OBLIO YCTAHOBJIEHO, 9TO B
HHTEpBale KOHIEHTPaNuii caxapHoro pacrBopa ot 8 mo 40% wkoan-
9eCTBO CBSI3AHHOM BOJH OCTAeTCS MPAKTHYECKN HEM3MEHHEIM.

H3sMenenne KOHIEHTpAIWMN CAaXapHOTO pacTBopa B COGPaHHOM
¢unsTpaTe ompefenasercs ¢ moMompio pedparromerpa. Oupenenenue
BefieTCsl CAeAymuM oGpasoM. BsBemuBawT Ha aHAJUTAYECKHX Be-
cax MaJeHbpkyY0 (D0 Ms) KoiIGOYKY € pPesHHOBOII HPOGKOIH, BCHIIAIOT
B Hee 10—12 2z Bo3aymHO-CYX0ii HOYBHI, BJIAKHOCTH KOTOPOM HpejBa-
puresabHO oupepenena. lloBropHo BsBemmBaroT KoaGy ¢ HO4BOii, yc-
TAHABIMBAs IO PAa3HOCTHA BeC HOYBHI. 3aTeM HNPUIHBAIOT B KOJOOUKY
10—20 ms pacTBopa caxapa ¥ BHOBH €€ B3BemUBalT. PasHoCTh B
Bece MaeT BeC BHECEHHOTO CAXapHOro pacrBopa. J[liA IOBHMeHHs
TOYHOCTH ONpEEJeHUsA ciaefyer Oparh BO3MOYKHO MEHBINE CaXapHOTO
pacrBopa, HO BCE K€ [JOCTATOYHOE KOJHUYECTBO JJIS TOTO, YTOGH H3
VBIQ;KHEHHOM MM HOYBH MOMKHO OBIO OTPUIBTPOBATH MM OTKATH
npeccoM HecKoJbKo Kamens (0,5 ma) pacrBopa. Comep:xuMoe KoaGou-
KU 9HePrUYHO BCTPAXUBAKIT B Te€U4eHWe 2—3 MHH. U OCTABIAIOT CTOATH
0,5—1 gac. Ilocme sroro comep;xumoe K0JGH CHOBa B30AJTHBAIT H
¢UIBTPYIOT B HPOGHPKY, 3aKPHIB BODPOHKY 9YACOBEIM CTEKJIOM MJf
IpefoXpaHeHUA OT HCIapPeHHus.

Hounenrpamuu caxapa B HCXONHOM pacTBope WM (UIbTpaTe Ompe-
mensior Ha pedpaxToMerpe AGGe Mo MOKasareai0 IPeJOMIEHHsS pac-
tBopa. TogHOoCTH pedpakTOoMeTpa HmpefBapUTEIHLHO HPOBEPAIOT HO AHU-
CTHIIEPOBAHHOR BOJE, MOKasareih mpeaomienus roropoi mpu 20° G
paBen 1,3330. Briuuciienne xojmuecTBa CBS3aHHOH BOALI MPOMBBOAAT
mo ¢dopmyie

X=W+

100 X = AGi=C+ab 40,

A (C1 —Cy)
Cy mCy

rge X — HCKOMOE KOJU4eCTBO BOMALI, CBA3AHHOM MAHHON HaBECKON
mouBn, %; A — Bec mpubaBiennoro pacrBopa, 2; C, — HCXORHAA
KOHIEHTpAI[Ws pacTBOpa B rpaMMaXx caxapa Ha TrpaMM pacTBODa;
C, — KOHIEHTpaIMs PacTBOpa IOCJHe B3aWMOAEHCTBHUA €ro ¢ MOYBOW;
m — Bec aGCOMIOTHO CYXOi mouBhl; W — BIayKHOCTH HOYBH, % OT
ee CyXoro Beca; a — BeC BOJl B HaBeCKe BOBAYIIHO-CYXOH IIOYBHL

H. H. Arrunos-Kapataes ¢ corpynuukamz (1925) mpenmoxmn
onpenenarh MAB ¢ momompio pacTBopa XJOPHCTOro Kaabpnus. Xof
OLpe/ieICHAA aHAJOIMYeH BHIIEONHCAHHOMY. ll3sMeHeHMe KOHIEHTpa-
I[A¥ HCXOJHOIO PACTBOPA IOCJIE CONPUKOCHOBEHHA €ro ¢ HOYBOA yC-
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TAHABJMBAETCSA TUTPOBaHHEM (HIABTPATa pPacTBOPOM A30THOKHCIOIO
cepebpa. Iloprmum mcXofHOr0 B KOHEYHOIO PAacTBOPOB, IpeJHA3HAYEH-
HEIe 1A TUTPOBAHMsA, AOJIKHEL He OTMEPHBATHCA IO 00BeMy, a OTBe-
mEBaThCA HA AHAJNTHYECKHAX BeCaX, YTO MOBHIIAET TOYHOCTEH OIpe-
nenenmii. [loguepkueM, uto Cy m C; B 9TOM Ciydae XapaKTepH3YIOT
KOHIIEHTPAIMU He MOHA XJO0Pa, a o0mYI0 KOHIEHTPALUIO B3ATOM COJH,
KOTOpasA yCTaHAaBAUBAETCA IO KOHLEHTPAI[MA HOHA XJI0pa, Ompefeise-
Mol TuTpoBaHKeM. ONTHMAIBHYI0 KOHIEHTPALHIO PAcTBOPA XJIOPHCTOTO
KaubIusA, oGpabaTsBaeMoil MOUBH, CIELYeT YCTAHOBHTH OMIHPHYECKH.

Onpefniesienne MAKCHMAJIBHOM TMI'POCKONMYHOCTH

HKaaccuuecknm MmerofoM ompepeiseHHs MaKCHEMAJBHOM THT'DOCKOHNHY-
socru nousw (MI') aBasercsa meroq MuTuepamxa, ycOBepIIEHCTBOBAH-
mui H. A, Kaunackmam (1930) 1 ocHoOBaHHEIA HA HACHINEHAH BO3/YII-
HO-CYXOH HaBeCKH IOYBH mapaMud BoAu B Bakyyme Hap 10 %-HrM pact-
BOPOM cepHoil kucaoTh. OfHAKO METOJ] 9TOT I'POMOS3JKUIL, TPeOYOmuUi
HEO/[HOKPATHO# CMEHH pacTBOPA KHCIOTHL.

B Bacrosmee BpeMsa mmpoOKO ImpEMeHseTcsAs Gojee mMPoCTO W He
MeHee TouHHI Merof A. B. Humkomaesa (1936). Ilo aromy meromy B
IHPOKKE CTeKIAHHEE OIOKCH, TOUHHI BeC KOTOPHX H3BeCTEeH, Oepyrcsa
HaBeCKH BO3[YIIHO-CYX0il mOYBH (0K0J0 O 2). DlokcH ¢ HaBeckoit
B3BEMIHBAIOTCA HA AaHAJUTHICCKHX BecaX. ['0ToBUTCA HACHIEHHHR
PacTBOpP CEpHOKHCJIOTO KaJuhsA, OTHOCHTEJAbHAsA YIPYTOCTh BOAAHOTO
napa Haj KoTopeM paBHa 98%. Ero mammpaloT Ha [HO BKCHKATOpa
u 06aBIAT TYAA Ke HEKOTOPOe KOJHYeCTBO KPHCTAJIOB TOH 3Ke
COJIH, JJIA TOTO 9YTOOH PAacTBOP OCTABAJCS HACHIIEHHKM IPH KOJe-
6aHuAX TeMmepaTypu. B sKcHKaTop cTaBAT OTKpPHTEE GIOKCH C HOd-
Boii. Biokch mepmoaugeckn (pas B Hepeato wiau 10 gueir) B3BemmBaoOT
Ha aHAJIHATHIECKUX Becax, MpeJBapHTEILHO 00TepeB MX JHO, KOTOpoOe
IpH HepeHeCeHHH HKCHKATOPOB MOKeT OHTh CAydYailHO CMOYEHO pacT-
Bopom K,SO,. Ilocme OTKPHTHA HKCHKATOpA GIOKCH HEME[IEHHO 3a-
KDHIBAIOTCS KPHIIKaMH. HpPHIIKE AO/UKHE XPAHAUTHCA B OIpefeleH-
HOM IOpA[Ke [UIA BO3MOMKHO (ojiee OHICTPOTO 3aKPHTHA OIOKCOB.
Ilepnogmueckoe B3BemMBAHEEe HPOJOJIKAOT [0 TeX IOp, HOKAa Bec
GI0KCOB ¢ IOYBOHl He CHeNAeTCs HOCTOAHHEIM, JHIb ¢ HEeGOJBIINME
K0JIe0aHHAME B 9eTBEPTOM 3HAKE B TY WJIM HHYI0 CTOPOHY.

Hacrmenne njger 06GHYHO O4YeHb H0JIro (0T HECKOJBKAX HeJedb
10 HECKOJBKHX MECAIEB). OKCHKATODH MO/KHE HAaXOJUTHCSA B IOMe-
NIeHAA ¢ MHEHAMAQJIBHHIME KOJeGaHHAMH TeMIepaTypH. ¥YCKOPHTH
HaCHIIIeHMe MOYBH BJAroil MOKHO IIyTeM BAKYYMHDOBAHHA SKCHKATOPA
no paspsmxenHus B 30—40 mux pr. cr. mo Bakyymmerpy. Ilocie mpexpa-
MIeHAA HAaCHIIEHHA cofilep;Kalyiocd B OIOKCe IOYBY BHCYIIHABAIOT
o6rrynEM cmocoGoM mpm 105° C mo mocrosumoro Beca. PacumrmBaior
OTePI0 B Bece IO CPABHEHHIO C MAKCHMAJBHHEIM BecoM, HaiiJIeHHHM B
npornecce HachmeHusa. Ilo morepe B Bece, BHYHCIEHHOR B IPOIEHTaX
OT Beca Cyxoit mouBH, cyaar o Beamunae MI'. Ompenenenne ciaegyer
BeCTH B [BOIHON NOBTOPHOCTH.
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Ouncansnii cooco6 onpenenenns MI' aBiaserca oGmenpushanibim,
¥ DOJyJYeHHHE JAHHEE MO)XHO CPAaBHHBATH C HMEIONIAMUCA B JIHTEpa-
rype. Oguaxo Benmamua MI', onpefeennas B mpouecce yBIayKHEHHA
CYX0il IOYBH, He CPABHEMA C OCTAIHHHIME BOJHO-QH3HYCCKAMH KOH-
CTaHTaMH, KOTODHe, KAK MH YBHJUM HUKe, OIPENeIAITCA B IPOIECCe
00e3BOJKMBAHMS IIOYBH. B CBA3M ¢ 5TUM CJaeqyeT PEKOMEHIOBATH
rarKe ompefenenne MI' myreM BmcymmBaHHsA 06pasia MOYBEL, Hmpef-
BapUTeJIbHO YBJIQKHEHHOTO m0 BejuauHk, Oamskoir k HB. Ilpm stom
o0paser BHAED)KUBAETCA B DKCHKATOpe HAaJ HACHIIEHHHM DAacTBOPOM
cyabara KaadmA [0 YCTAHOBIEHWS MHHHMAJbLHOTO Beca ofpasma.
Jus yckopeHwms mpouecca BEICYMIHBAHAS IOYBH B 9KCHKATOpPE CO-
3gaeTcd BakyyM. XOJ OIpefieIeHAs ¥ PACUeTH aHAJOrMYHE BHIMICOIH-
CaHHEIM.,

Ilpu onpenenenum MI' B ToppaAHEX mOYBax W JECHHX HOACTHIKAX
Jydme H0J530BaThCA BTOPHM CIOCO00M, IOCKOJIBKY BHCYMNBAHAE 3THX
IOYB Iepef, HACHILIEHNeM BIAaroil 09eHb CHJIBHO MEHAeT X CBOHCTBA.

Onpepesenne BiaXHOCTH
ycroiiuuBoro 3aBAJaHUA pacTeHUii

HauGomxee pacmpocTpaHeHHEM OPSMBIM METOOM ONPE/eNeHns IOYBEeH-
HOM BJIQKHOCTH YCTOMYABOrO 3aBANAHUA, WA HPOCTO BJIAMKHOCTH,
niau Koadummenra saBapmams (B3), aBasercs Merox BererammoH-
HEIX MAHHATIOP, OCHOBAHHKI HA TOM, 9TO BHIDAIIEHHHE B KaKOM-T1HGO
cocyde IpH HOPMAJIBHHX YCJHOBUAX YBJIQKHEHHS W HUTAHUA pacTe-
HHS OCTaBJAAIOT 3areM (e3 mOJAMBA [0 IOABJIEHHA HEPBHX IPHA3HAKOB
YCTOMYUBOTO 3aBANAHHA.

Merop 3ariaiodaerca B clemyomeM. Ha gHO allOMHHEEBOTO HIH
CTORJIAHHOTO CTAKAaHUYMKA eMKocThbio 0KoJio 100 cu® (myume BEHCOKOrO)
KJIAIyT HEMHOr0 GHTOro CTEKJAa, KPYIHOrO HECKAa HJIH MEJKOTO Ipa-
BUA gua obecmevenmss apeHa)ka. Ha Hero BIIOTHYI0 K CTEHKe cTa-
KaHYHKa CTABAT OTPE30K CTEKJAHHON TPYOKH ¢ BHYTPEHHHUM AHAMeT-
poM okKoi0 5 mm U mauHOMK Ha 1—2 cu GoJibime BHICOTH CTAKAHYUKA.
Hamonusor Tpu-veThpe CTakaHYMKA HA %/; AX eMKOCTH CBeKeil HIH
BOB[YIIHO-CYXOil IOYBOH ! ¢ pasfgaBieHHEIMH arperaTHHIMA KOMOYKA-
MHd, OPONYIEHHOH Yepes CHTO ¢ JUaMeTPOM sideeK 2 WiH 3 mM. 3aTeM
B CTAKAHYAKE HAJHBAKT Bomy B kKoiamuectBe okoisio 20% or Beca mpm
cyramuaucroirt moyse m 5—10% mnpum wnecwaHoii.

K Bopge cuemyer mpu6GaBuTh HUTATEJIbHEE BEmECTBA B CJIeAYIOMEM
KojanuecTBe (B IpaMMax Ha JHATD BOJH): aMMOHHE (oCHOpPHOKHCIEIA
oaunosamemenuuit — 0,2; amMoHu#i ($ocHOpPHOKHCHHI [BY3aMeINeH-
vuit — 0,2; amMmormit' asoTHOKHCAHRE — 0,8; Kanuit a30THOKHCIEI —
0,5. IloBepxHOCTH IOYBH NPHKPHBAKT KpPYKOYKOM H3 IUIOTHOM
Gymard, B KOTOPOM HpOGHTO dYeTHIpe OTBEPCTHA [JHAMETPOM OKOJIO
5 mm. Uepes xaskmoe oTBepCTHE BBOAAT B IOYBY IO OJXHOMY XOPOIIO

! Topdarasa mouyBa FOMKHA OHTH TONBKO CBEMKAA.
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HAKJIOHYBIIEMYCA 3€pHY oBca mim suMmeHA. [{aa momyduemus Goiee
TOYHHIX JAHHHX JYy4YIle IOJb30BATHCA TEM jKe PACTEHHEM, MJIA KOTO-
pOTO CTABUTCA HKCIEPHMEHT.

CrakaHYEKA CTAaBAT B CBETIOE MECTO, 3AIAINEHHOE, ONHAKO, OT
OpAMHX Jydeil COJNHIA, Jydlmie HAa OTKPHTOM Bo3Ayxe. Xopomo pas-
BHBAOTCA PACTeHUsA M B CHENUAJHHHX KaMepax ¢ JIIOMEHECHEHTHHIM
ocBemenneM. VcmapAmmYyiocs BIary NOHOJNHAIT €KEXHEBHO IYyTeM
mOAMBA € IOBEPXHOCTH.

Horpma BTOpPO# JMHCT MONOAHX pAacTEeHHH CTAHET JJIMHHEE HEPBOTO
A pacTeHHs PasoBBIOT TPETHH JIKCT, HOJUB Npexpamalot. IloBepxuocTs
MOYBH, NPHKPHTY0 OYMaKHEIM KPY:KKOM, B3aAHBAl0T IOXOTpPETOR
cMechl0 M3 [BYX uacTeil mapaguHa W OIHON 9aCTH TEXHHYECKOTO WK
GopHuoro BaseauHa. Ilocie Toro Kak cmech 3acTHHET, ¢ B HECKOIBKEX
MeCTax HPOKAJHBAIT OyIaBKoOil Iid JocTyma BO3AYXa K KOpPHAM,
a CTeRIAHHEE TPYGOUKH 3aTHKAOT KycouxkoM Barh. Horma y pacre-
HE#l OGHApYKaTCA HepBHE NPU3HAKH 3aBANaHEHA (0UeHH BajKHO He
IepecymuTh IOYBY, TAK KaK B 9ToM ciydae Beamuuus B3 oxasxyres
3aHIKEHHBIME), CTAKAHYAKE LOMEINAI0T Ha HOYb BO BIAKHYIO aTMO-
cpepy — B CHeMUAJBHYI0 BaKPHIYI0 KamMepy, B KOTOPOil CTOHT MIH-
pokwmii cocyn ¢ Bomoil. B cocynm meirecooGpasHo OLIYCTHTH KOHIE JIO-
CKYTOB KakKoro-imfo Marepuaja, HPUKPEIUIEHHEE K CTEHKAM KaMepEHL.
B xpaiimeM ciydae MOKHO HCIOJB30BATH BAKPHTHI AMMK, Ha JHE
KOTODOr0 HAXOJATCA CMOYEHHEE OIMJIKH.

Ecin 3aBamaHme OKasKeTcsi YCTOMYMBHM M DACTeHHA HE BOCCTA-
HOBAT CBOH TYpProp, OOKT IPEKPAMAIT H ONIpEHeisioT BIAKHOCTH
DOYBH B CTaKaHUYWKe. [[Jig 5TOT0 BHIHEMAOT M3 CTAKAHYUKA PACTEHHO
C KOMKOM II0OYBHL Ha KOPHAX, OHICTPO OTHENAIT OT IOYBH Hapadms,
me0eHp WK CTEKJI0O B OCHOBHYI0O Maccy KopHeii. OcraBmiyiocs HOUBY
HCOOJB3YIOT [JIA OHpENeIeHAA B Hell BJIA)KHOCTH OOLIYHEIM CHOCOOOM.
IlepecunraB 5Ty BAAKHOCTH B HPONEHTAX OT CYXOr0 Beca IOYBHI,
HAXONAT BEJHYHHY BJA)KHOCTH YCTOWIMBOTO B3aBANAHAA PACTEHHUI.
OupefensaTs 5Ty BEIMYHHY CJIeTyeT He MeHee d4eM B 3—4-KpaTHoi
TIOBTOPHOCTH.

. B. ®epopoBckmit (1960) cumraer, 9ro Gosee TOYHO BeJHIAHA
B3 Mmoxer OHTH OIpenesieHa HpH IOJIHOM pPasBETHH KODHEBOH CHCTe-
MH pacTeHHH:, Ansa vero Tpebyerca Gosee HIHMTENbHOE BHPANIEBAHUO
X B COCyRax eMKocTbio He Memee 1 «. IlpmGammxennoe snauenme B3
MOKHO moayuurh, yMHOKEB MI' ma xosdppunmment 1,34 (mpemmarae-
muii I'mppomerciry6oit).

Ilpm onpepmenrenmm B3 B TopdaEmXx mousax, Kar NOKa3aad
®. P. 3aitnensmar m B. I'. Bunorpagos (1960), Goasmoe BImanme
Ha TOJydJaeMyl0 BenmumHy B3 oKashBaer HadalbHAA BJIAKHOCTH
top¢a. Ilocie BrcymuBanus o6pasnos gake npu treMueparype ue 105°,
a 25—30° Benmumma B3 ymenmpmaercs B 3—4 pasa mo CpaBHEHHIO
¢ BequuuHoi B3, HalijleHHO# [Js HOYBH ¢ MCXOXHOM €CTECTBEHHOM
BiakHOCTHI0. HpoMe Toro, yKasaHHEIE aBTOPH He PEKOMEHAYIOT Ipej-
BapHTeJIbHOE pasMenbdeHHe TopdsHoii Maccw. OOszaresen HOJIUB
pAcTeHHH B BereTaHOHHKX MHHHATIOPAX HATATENbHHIM pPacTBOPOM,
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TaK KaK B IIPOTHBHOM CJydYae pacTeHus Ha TOPpPAHHIX IOYBAX pasBH-
BAalOTCS OYEHH ILIOXO.

Opnaxo muorja Beauunua B3, oupenensiemas JjaGopaTopHEMHA
UM pacYeTHHIMU METOJAMHU, 3aMETHO OTJNYAeTCH OT BENHUMHHL OC-
TAaTOYHOH I0JIEeBOH BIIA’KHOCTH, T. €. TOTO KOJIHMYECTBA BJIATH, KOTOPOO
0CTAaeTCsA B IIOYBE B IIOJIEBEIX CJIOBUAX IIOCJE €€ MOJHOI0 HCCYIIEHHA
KODHfAMH pacTenuii. ITa BeJuunMHA B BepXHHX caosX nousu (0—30—
50 cm) MoskeT oOkasaThCA IIpeyMEHBIIEHHOW IO cpaBHenwio ¢ B3
BCJIENCTBHE TOTO, YTO 3TH CJOU MOTYT OHTHh MCCYIMEHH BHAYATEIHHO
nmre B3 sa cuer dusmueckoro mcmapenusd. VIcTHHHYIO BeJIUYHHY OC-
TaTOYHON BIAKHOCTH, OJU3KYI0 K B3, MOKHO YCTAHOBHTDH IJIA Kak-

IOro CJIoSl MYTEM aHajin3a MHOTOJIeTHETO PANA BEJIMYUH BIAKHOCTH,
0 yem OyfeT TOBOPHUTHCA HUKeE.

Onpenenenne BIBKHOCTH
paspeiBa KANWLIAPHOH CBA3M

Brnasuocts paspriBa Ramwuispuoit cBsasza (BPH) mamGosee mamesxuo
ompefexseTcsa cieqyomuM cuocoGom. B mose oxanmeiBaercd TpaHmeei
MOHOJIAT ¢ IUIOIANBI0 IonepedHoro ceuenus 1—2 m* m BHICOTOH He
meHee 2 x. MoHoauT oGepThiBaeTCA TOJEM, MEPraMUHOM, HOJIUITHIIE-
HOBOi1 mieHKo#l mau Kpadr-Gymaroit, oGpaGoranunoit aBroaoM. Bepx-
HUe Kpas 0GepTKU MOJKHH BO3BHIIATHCA HAJ| HOBEPXHOCTHIO IOYBHI
B Buge Gopruxos Ha 10 cx. Tpammes 3ackmaercs ¢ TINATEIBHON yT-
paMGOBKoOi1.

C moBepxHOCTH MOHOJIHTA M HAa 2—3 M BOKPYT HEro yHalsaercs
PACTHUTENBHOCTh, M BIOCJE[ICTBME NOBEePXHOCTh IIOYBH IOJIED)KHBa~
eTCA B COCTOSTHAM YUCTOTO Mapa. 3aTeM MOHOJIHUT IPOMAadABAETCA BOXOM
IO IOJHOW KOMIIEHCALMM HMEIerocs B moYBe AePUIuUTa BIAKHOCTH
(Bomy caemyer math ¢ u30eTKOM). Bo m30eskaHme pasMbiBa IOBEpX-
HOCTH MOYBH BOAY JBIOT Ha KYCOK (ameps mium coxomy. Ilocae oron-
9aHUA 3aJIMBKU MOHOJIMTA €r0 IOBePXHOCTh IOKPHIBAIOT JIACTOM IIep-
raMuHa WK DOJIU9TWICHOBOM ITEHKO, 3aCHIAIOT MOYBOH I CBEPXy —
COJIOMO1 W OCTABJIAIOT [IA CT€KaHuA TpaBuraruonHoi Biaru. ITo mpo-
mectBun 10 mHEH B MOHOMUTE 3aKIATHBAIOT TPH-YETHPE CKBAKUHH ¥
Gepyt oGpasipl MJs MOCIOMHOTO OIPENeJeHHMA BIAJKHOCTH, KOTODad
Oymer XapaKTepM30BATH HAMMEHBIIYI0 BJIATOEMKOCTh JAHHOX IOYBH.
Iocne sToro cKBaykMHBI TIATENbHO 3a0HMBAOT, a IOBEPXHOCTH MOHO-
JIUTA OCTABIAIOT OTKPHTON NI CBOGONHOTO HCIIAPEHHA.

Ha cayugait Bomamenns ocafKoB, KOTODHE MOTYT HAapYIIUThH ecTe-
CTBEHHOE TeUeHWe LPOIecca MCUAPEHHUs, HAX MOHOJUTOM HeoO0X0oauMo
COOPYAMTH LIEPEHOCHYI0 KPHINY HIH IIOCTOAHHHH YeX0J C BeHTHJIA-
NUOHHHIMA OTBEPCTHAMH MJIA HOpPMaJbHOTO BosgyxooOmena (Homrym,
1973). anbHeiimee ompemejieHNe BJIA)KHOCTH IPOM3BONUTCA KajKAhIe
20 nmmeit B TeueHHe BCEr0 BEreTAIMOHHOTO HEPHOJA.

IIpu comocraBiieHMH KPUBHIX pacipefeieHns BiaykHoct: (pme. 15)
BHIABJIAETCA BEPXHMiA CIOH TMOYBH MOMHOCTHIO okoxo 15—20 cm ¢
0YeHb HHU3KOH BIAJKHOCTHIO, GHICTPO Hapacrammei ¢ ray6unoit. Ilog
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STHM CJI0EM HAXONUTCA ciaenymomui cioi (mo ray6munt 150 cm), Biask-
HOCTHh KOTOPOTO B HAYAJIbHHIN HEepUOX ommTa (C ampeis IO HIOIB)
yMeHBIIANach, a moToM (¢ HMIJIA m0 ceHTAGDH) CTAGHUIM3HPOBAIACH.
9dra YCTAaHOBHBINASCA BIAKHOCTh M XapAaKTEPH3YeT NPACYMYIO AaH-
HoMy cioio BenuunHy BPH. B Tsxenocyrnuauersix mouBax, 0co0eHHO
cTpYKTYpHHX, Benmunaa BPH mosker oxasaTheA GAU3KOM K BeJUIHHE
HamMeHbIIeir BjaroeMkocru. OnmcaHHHIT] MeTON, ONHAKO, OYeHb
Tpymoeminii. IIpemioens Gonee mpocTrie m GrcTprie 1aGopaTopHEE
meronsr onpenenennss BPK — meron B. B. Manxesuu (1966) m meton
C. U. HoaroBa (1970), Korophe, OJHAKO, eme HYKAAOTCA B HOpa-
GoTKe.

Merop B. B. Markesud ocHOBaH Ha BHIEIEHAH KPHCTAJLIOB COJEH
Ha IOBEPXHOCTH ILOYBH M3 IOYBEHHOrO pACTBOpPA LpPH MCIADEHUH.
BospgymHo-cyxyio mouYBy, M3MEILUYEHHYI0 M IIPOCESHHYIO dYepe3 CHTO
¢ pmaMeTpoM orBepcTHmit 1 mam, TmarenrsHO mepeMemuBaiT ¢ Ge3Boj-
uoit coxnbio Na,SO,, npenBapuTensHO BHCYIMIEHHOR.B TEPMOCTATe NIPH
105° C = pacreproit B araToBoii crymke. HoJm4YecTBO CEPHOKHCIOIO
HaTpaA AoKHO B 1,5—2 pasa mpeBHmaTrh cyMMy OGMEHHHX OCHO-
BaHmii (2—5% ot Beca mouBmr). IlepememmuBanne TPOH3BOAAT CHAYANA
pacTHpaHmeM B CTYIKe COJH C HEGOJBIIEM KOJIMYECTBOM IOYBHL
3areM mOJYYEHHYIO CMeCh IePEMeNmrBA0T B GOJBINON JamKe ¢ 0CTAdb-
HEIM KOJHYECTBOM HOYBH. AJOMEHHEBHE CTAKAHYAKEA BHICOTOH 4—
6 cu mpm mumamerpe OKOJIO 4 cx B3BemHBAOT (M) @ E3MEPSIOT HX 00B-
em (V).

Pacuer Beca BosmymHo-cyxoil mouBk (M), HeoGXomuMoOR fisA Ha-
DOJHEHHWS CTAKAHYAKOB C ILIOTHOCTBIO (oGpeMHEM Becom — OB),
GIU3KOM K OPAPOHHOI, HIPOBORAT C YIETOM T'ATPOCKOINHYHOCTH IIOYBH
(W, %), a Beca npuMemanHoit k mouse coam (S, %) — ¢ mpuGaBKOiA

Brarmocms, Yo ‘
o 1020 30 40

e~ T
EIN ¢
\ /
50 \
§ )
3 \
N \
N )
Puc. 15. HKpusne pacnpepeneHus 100 | {
BJKHOCTA B MOIMHOM TYYHOM 4YepHO- i
seMe npm onpepeneaun BPH (mo |
M. M. AGpamosoit u A. ®@. Boabia- |
KoBy, 1956) {
1 — ampenb 1950 r. (mocije mpoMavyuBaAHNA 750 F
BIAKHOCTb 6iamska k HB); g
2 — mioarp 1950 r,; (
3 — cenatabpr 1950 r,
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5% Ha moTtepm mpu fAaibHeRmux Mamunyianmax. QopMmyna pacuera
clefyromasn:

M =O0B.V 4 OB. W4S+5 _ OB-VUWO4+W4S45)

100 - 100

Tlousennrre mpoOHI TAKOTO Beca OTBEMHUBAIOT B KOJHYECTBE, COOT-
BETCTBYIONIEM YHCJIY IpPeIHABHAYEHHH X K HAaOWBKe €TAKAHYMKOB MJIH
TpPOBeJleHNus ONPeJieJIeHuii ¢ PasHON 3aaHHO# BIAKHOCTBIO, CO3JaBae-
Moil yBiaxHeHHeM ofpasma Bofoii. Onmir Bemercss me MeHee fgeM
B IBOMHO# IOBTOPHOCTH IIA Kaskmoir Biaaykuoctm. Hasxmyio mpoly
MOMEINAIOT CHAYaja B CTaKaH WiIH 0aHOYKY ¢ KpHmKoi. K mouse
OpUJIABAOT M3 OIOPETKHE CTOJNBKO BOJAH, CKOJBKO HEOOXOAMMO MNIA
mosydyeHus sapmaEHoi Baaxuoct: (W,). VnrepBan BiakHOCTEiHl mOd-
BH, B KOTOPOM BEJETCA ONHIT, BrIfMpaercs Tak, 4ToOH mpeamosarae-
Mmasa senmumHa BPHK pgamHOro ciios mo4BH HaXogujach THE-TO B cepe-
nuee ero. Ecanm mpepmonaraercs, manpmMep, 9TO A JAHHOTO CIO0A
pennauHa BPK pasma 18%, To roroBETCA mO ABe mOPIEE IOYBHI C
BJaykHOCTHIO, paBmoit 16, 17, 18, 19 m 20%, T.e. Bcero 10 mopmmii.
IlouBy TmareJpHO IepeMemHUBAIOT C BOMOM B CTAaKaHAaX, 3aKPHIBAIOT
UX KPHIIKAMH W OCTABJAIOT HA HECKOJBKO 9YaCOB JUIA JOCTHIKEHUA
TOMOTEHHOM CMOYEHHOCTH. 3aTe€M II0 BO3MOKHOCTH GEICTPO BAIOIHAIOT
9TOi OYBO B3BEIIeHHEE AJIOMAHHEBHE CTAKAHIUKH [0 HEOOXOAIMOTro
Beca (M,;), KOTOpHIA TOINCUYMTHIBAETCA 1O (HopMyJae

M0T=m+o]3.v.“;°ﬂ%'5_‘*‘53,
rme m — Bec mycroro crakaHumka. CrakaHYmK foJKeH OHTH HAIOJI-
Her jo kpaeB. Ilpm HeoGxommMocTH mOYBAa HOCHOWHO YILIOTHAETCH
JIETKUME JBH;KEHHAAME HE(OJBINOr0 MECTHKA.

Hamonnennsie CTakaHYAKE OCTABJAT OTKPHTHIMA HA CYTKH,
nocjie 9ero Ha(JNIOMAOT HOABJIEHWE BHIBETOB COJiedl HA MOBEPXHOCTH
nousk. CpemHsia W3 HCXOMHHX BEJIMYMH BIAYKHOCTH IOYBH B JABYX
CME/KHEIX CTAKAHYAKAX — B OJHOM C BHII(BETAMH COJIEi H ApPYTroM
0e3 HmX — coorBercTByer Benmumue BPHK manmoro ciioa IOYBHL
Tourocts Merona okoiio 1% oT Beca MOUBHI

Merox C. U. Hoxnrosa (Hoaros m Bumorpamosa, 1970) ocmoBam
Ha TOM, 410 mpH Biaa)kHocTH HmwKe BPH moprox Biarm K mcmapsio-
meil MOBEPXHOCTH NPEKPAMAercsi H IOBEPXHOCTh IIOYBH, TEMHAasd
npm Biaskuoctu Bhime BPK, cerneer. [{na Gomnee rounoro obGrapyxe-
HUA 3TOTO0 MOMEHTA HA IOBEPXHOCTH HCILITYEeMOR MOYBH HACHIAETCS
neboapmoir cioit (1,0—1,5 mm) «ampguraroproity noussr. Ilociemusas
TOJKHA DPE3KO H3MEHATh OKPACKY IPH IEePeXoie U3 YBIAKHEHHOTO
cocroauma B cyxoe. C. V. Hoaros u I'. B. Bunorpagosa mcumoabso-
BaJ¥ B KavecTBeé WHAAKATOPA IOYBY H3 ION30JHECTOTO T'ODPH30HTA.
OGpaser; HCIHTYeMO#l IOYBH HAPYIIEHHOI0 MM HEHAPYIIEHHOTO CJIO-
JKEeHAA, BAKJIIOYCHHHIA B IWIXHAD BHICOTOH OKOJO O CM, C CETKOH
BMeCTO 7Ha, YBIa;KHAETCA KAaOMIJISADHO CHU3Y N0 BJIAKHOCTH, PaBHOM
KaNWLIAPHOH BJIATOEMKOCTH, W [0 SIBHOTO IOTEMHEHAA CJI0f HHAH-
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katopro#t mousm. Ilocite aToro mmkHIOW dacth HEIAMHAPA ¢ CeTKOi
IVIOTHO 3aKPHIBAIOT KPHIOIKO#M IS MPEAOTBPALIEHAS HOACKXAHAA CHU-
3y. BepxHiolo gacTh ImIHIpa OCTABIAIT OTKPHTON AJMA HOACYIIH-
BaHHA.

Ilpexpamenne moaroka Bjard K IOBEPXHOCTHOMY CJIOK IOYBH
B IWIAHADE, BH3BAHHOe YMEHBIOICHHEM BIIA;KHOCTH HCIEITYEMOR MOYBH
no BPH, oGmapyuBaercsa mo 3saMeTHOMY IOCBETIIEHHI0 HHIHKATOPA.
Hasa Goxee TouHOro 0GHApYKEHHA Hadaja HOCBETIEHHA MHAHKATOpA
PANOM ¢ HCHHTYeMEMHA 00paslaMd MOYBH HMOMEIIAIOT JBAa STAJOHA —
«CBHUJleTeNA» MOYBH-AHAKATOPA: OHH — BO3YIIHO-CYXO#, [PYroii —
NOCTOAHHO HNOAOATHBAGMEIAI BJIArOM.

Ilocie Toro kax WHAUWKATOpHAA IOYBA HAYHET CBETJETh, OIBIT
sakaHuuBaoT. Ilpomo/mxurensnocts ero or 4 g0 7 cyrok. C moBepx-
HOCTH HCIHTYeMOro 00pasna TmaTeJbHO YAAIAETCH IOYBA-HHIUKATOD,
a B HCHOEITYyeMO# mouBe mocioitHo uepes 1,0—1,5 cm ompepmensiercs
BIIQKHOCTH (IeThipe DpoGH). BiakHocTh BePXHETO0 W HUIKHETO CJOEB
B pacuwer He mpuHmMaercia. CpepgHsAs BeIWuWHa BIAKHOCTH JABYX
cpegHux cjaoeB mpuamMaercsa 3a senmumny BPK. Onpepenenus mpo-
BOJATCA B ABYKPATHOH HOBTOPHOCTH.

B mexoropmx cayuaax Bexmunay BPR moxHO HaxoguTh myTeMm
aHAJIA3a MHOTOJICTHAX JAHHHX IO BJIAKHOCTH IOYBH B HOJEBHX yC-
J0BHAX (CM. HIDKe).

Onpepenenue BofoyAep:kuBawieii cnocobHocTn

Bomoynep:xuBatomas cnoco0HOCTE IOYBH XapaKTepH3yeTcs HECKOJb-
KAMH Da3IUIHHMO BeJNYMHAME BJArOeMKOCTH — HaWMeHbIIed, Ka-
OIWUIAPHOA MW MOJHOM.

Onpedeacrue HauMernbel 8AAZ0EMEOCTU

Haumensmas Buaroemxocts (HB) xapakrepmayer HamMeHbInee Ha-
CHINIEHAe HOYBH, IPH KOTOPOM HIpeKpamaercs CBOGOJHEIA OTTOK M3
mo4BH rpaBuTanuonHoi Biard. IlosToMy Beamuumna HamMeHbINeid Bla-
FOEeMKOCTH XapaKrepuayer Ham0oJbIiee KOJUYECTBO HOXBENIEHHOMN
BIar’m, KOTOpPOe MOKeT YyHep:karh MOYBa.

Iaa ompefesieHus HaMMEHbIIEH BIAr0eMKOCTH BHIOEDPAOT POBHYIO
OJIOIM[aAKy, OCBOGOKIEHHYI0 OT PacTHUTEJNHHOCTH, B HECKOJHKO KBAJ-
PaTHHX METPOB; PANOM C Heli B 2—3-KPaTHOR HOBTOPHOCTHA OLPEEeNAIOT
BJIQJKHOCTH HOYBH [0 INIyOMHE mpepgmosiaraeMoro ompepeienus HB,
ora IIy0umHa HousKHA GHITH He MeHbINe IOJAHOW MOMHOCTH KOpHEeoOu-
raeMoro cios. OGmuno riay6mua ompepmenenms HB Bapeupyer oT 1
o 4 M.

Ilpm mopmroroBke ompepenenmss HB ciaegyer yuuruBaTh rayOoummy
3aJIeraHAA I'PYHTOBHIX BOJ M BepXHeHd IDAHAIK KaOmWIJIAPHOA KalMH,
IOCKOJBKY ompefiensaTh HDB mmeer cMECH JAWIDe B TOM ciydae, eCIH
9Ta rpamdna Haxoaurcs Ha raybmue me Medee 1 m. C gpyroii cropoHH,
opu oupefienenun HB caexyer obecmeunThb, eciim 5TO TeXHHYECKH
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BO3MO;KHO, NpOMauMBaHMe IIOYBEHHO-TPYHTOBOH TOJINA [0 TOH Tiy-
OMHBI, ¢ KOTOPOH HaumHaeTCA KANMWIIADHAsA KafiMa HMJIH JeKamas
HaJ Heil TOJIMA ¢ BIayKHOCTHI0, paBHoit HB. 9TuM caMEM ME cHEMaeM
paccaceiBaiomee feficTBEe CYXOTO CIOf, €CIH OH HMeeTCH.

Wrak, onpeneauB BIakKHOCTH, IMOJACYUTHBAIOT 3amac BJATH B TOR
TOJIIe IOYBH, B KoTopoil Gymer oupemeiasrbcsi HB. Ecam Beamumua
00beMHOT0 BeCca HEM3BECTHA, €ro MPHHUMAKT paBHEM 1,2 miId rymy-
coBoro ropmsoHTa W 1,5 — mANA ocranbHHX. 3aTeM NOACYATHBAIOT
neduuur samaca Biaarm (qo HB), cumras, 9ro 3amac, COOTBETCTBYIO-
muit HB, B mo4Bax riaMHECTOTO U CYTJAMHHACTOTO MEXaHHYECKOTO COC-
TaBa o6biuHO He npeBEmaetr 370 mu B BepXHeM MeTpoBoM cioe u 330 mu
B HUKEJIe)KAIHX METPOBHIX CJOAX, B JIETKOCYTJIHHHCTHIX — COOT-
serctBenHo 300 u 250 mm, B cymecuannx — 200 m 150 mm, B mecda-
Heix — 100 m 60 mm. Mcxoma w3 BeJudyuHHE AePHIATA BIAAMKHOCTH,
yCTaHABJIMBAIOT, KaKoe KOJMYECTBO BOMH HeoOXOMuMO I IPOMAavu-
BAHHMA HHTEPECYIOMmEHd Hac TOJNINM, YTPAaUBasA BeJIMIAHY HePHIHUTA
B pacyeTe Ha HOTEepI0 BJiard HA PACTEKAHME ee B CTOPOHH. B mec-
YaHBIX I0YBAX 95TO paCTeKAaHHE HE3HAUUTEJIHHO, MOITOMY B 9TOM CJIY-
Yae BeaMYMHY NeUIHETa [JOCTATOYHO YBEJHYATH B HOJTOpa pasa.

BoiGpannyio miIomagxky oO0BaJIOBHIBAIOT HJIA B IEHTPE ee CTaBAT
kBafpatHyio pamy pasmepoMm 50 X 50 cm, Bpesas ee B mouBy. Ilocie
5TOT0 ILIOMAMKY HAYMHAIOT 3aJHBATH BOJOH, 06'heM KOTOPOH YUHTHI-
BaeTCA U MOCTeNmeHHo goBofutTcsa Mo pacderHoro. Ecaum HB ompenens-
eTCAd Ha TPYNHONPOHHIAEMBIX MOYBAX WJIU MOYBAX, HMEIMUX TPYRHO-
NPOHUIAEMHIH CJIOM, olpelelieHHe MeNaloT «cTymeHuaroy. [lgs aToro
KpoMe IUIOIAKH, IPOMAaYdBaeMoil CBePXY, 3aKJIAJHBAIT PAXOM Xy P
Ha raybuny 70—80 cx, Ha {HE KOTOPOTO 3aJHBAIOT BTOPYI IIOMARKY,
sareM — mrypd Ha ray6uuy 150—160 cu mois TpeThedl WIOMAKKE H T. [.
7o TpebyeMoil IJIyOUHEL.

IloguepxuBaem mpu sTOoM HeobGxomumocts oupepnesnerus HB B mo-
CJIeIOBATEJILHEX CIOAX C (IepeKphiTueM». Ecjim ¢ mOMOmMBI0 HepBOi
IWJIOMAKE MH mojiyuaem Beamuuny HB mo rayGumum, cramem, 110—
120 cm, To Ha BrOpOit mromanke Bennunay HB ompepensem me ¢ aroit
riIy6uHB, a HECKOJbKO Bmme, manpumep ¢ raybmam 70—80 cx,
u 1.5. Takoe «mepexprrmey B 30—40 cm HeoOXxogEMO mOTOMY, 4TO B
BepxueM 20—30-canTumerposom cioe HB ompepmeaserca Bcerma c
HEKOTODHIM IpeyBeJIHYeHNeM, TAaK KaK BepXHUE CJIOH HMEIOT BO3MOK-~
HOCTh pasbyxarb. B HEKOTODHIX clydYasgX, IpH TAKeJIOM TPaHYIO-
METPHYECKOM COCTaBe, «CTYIEeHbKH» IIPUXOQUTCSA JelaTh He depes
MeTp, a yame, Hampumep depe3 50 cxu. Ecam B mouse mmeeTcs TPYA-
HOIIPOHUTAeMHIHl TOPHA30HT, TO IPH CTYIEHYATOM OIpefieJIeHHH BTOPYIO
NJIOMATKY HAMO 3aKJIAMEIBATH TaK, 4TOOB ee IMOBEPXHOCTH COBIAKAIa
¢ HIDKHEHl T'paHMIedl 3TOTO TOPHMBOHTA.

Ilocne Toro kak Bce Heo6XOAMMOE KOJUYECTBO BOXH BIHUTAJIOCH,
IVIOINANKY 3aKPHBAT OT HCIAPEHUsA JIMCTOM IepraMmHa, Toias, Oy-
Marg, QaHepH WM MOJHITHWIEHOBOH IIIEHKOH, HMOKPHBAIOT CJI0eM
TPAaBH WX COJIOMH W 3aCHIAOT CBEPXY CJ0oeM HOYBHL. depe3 HEKO-
TOpOe BpeMs, B TeUeHHE KOTOPOro HPOMCXONUT CTeKaHHe I'PABATAIMOH-
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HOU BJIArd, MPOM3BORMTCA ompefielieHe BJIAKHOCTU Ha 3ajJMBaeMoi
mromaaxe, T.e. HB.

ITpu oubiTHO-arpPOHOMHEYECKHX MCCIIE0BAHUAX HAM BayKHO 3HATH TO
cojfiepsKaHUe BIATH, KOTODOE ABJIAETCA MCXONHHIM B IPHAPORHOH 06-
CTAaHOBKe, KOIZla OJHOBDEMEHHO CO CTeKaHWeM Bjard (JIeToM) HIN
mocyie HeOOJBIIOTO HPOMEKYTKA BpeMeHHM (BECHOH) HAUYAHAETCA H
HcuapeHWe BJIArd, W fecyKnus ee pactureipbHoctbio. IlosToMmy o6EraHO
Hac BIOJHe ycTpamBaer npubamueHHoe 3Hadenne HB, Bcerga HeCKOMIB-
Ko mpepnmamoinee uctuaayio HB. B Takom ciydae mid cyriamHACTRIX
U INIMHHUCTHIX II0YB MOJKHO DEKOMEH[OBATH OIpeeleHAe BIA)KHOCTH
Ha mpoMovYeHHOH miomapnke depe3 1, 3 m 10 cyTox mocje BOMTHBA-
HOA TOJWBHOH BOAH HA IJIOMAJKe.

B pasumx ciydyasx mpueTcs HOJB30BATHCSA PA3IMYHHMHA BeJMYHd-
Hami. Eciim Hac mHTepeCYIOT pacueTsl, OTHOCAMUECH K HePUHOAY DaH-
Heil BeCHBI, KOTIa JEeCYKIUS DPACTeHHAMH €lle OTCYTCTBYeT, a (u3m-
4ecKoe HCIapeHye MPOUCXOAUT clIaf0o, TO HYKHO HMOJb30BAThCA BeJH-
gunoit ! HB,,. Ecan pacuers oTHOCATCA K TEIJIOMY BpeMeHH IOXa,
KOTHA ¥ JeCYKIUA W HCIapPeHHe COBePIIAIOTCA AOCTATOYHO HWHTEHCHB-
HO, caefyer noibdoBarbes HBg, m, Hakonel|, B ycAOBAAX OYeHb KaP-
Koil m cyxoit moromni — HB;.

Ina o6meit cpaBHUTENHHOU XapPAKTEPHCTHKH LOYB K AJA IpuOiand-
JKeHHBIX pAacueTOB MOKHO PEKOMEHJOBATH KaK CpPEJHION BeJIHYHHY
HB,,. Ha mecuansnx u cymecuaHbX HOYBAX MOYKHO KOBOJBCTBOBATHCA
Beamuunnamu HB, m HB;. B ycmoBuax opomaeMoro semiefesus Mo-
sKeT OBITh mesecooGpasHsiM oupefesenne HB depes cyTkm mocie Bmu-
TeiBaHNA Biara. OQHAKO OPH HCCIEHOBAHAAX TeHETHKO-THAPOJOrH-
9YeCKUX M B CHEIMAJBHBIX HCCIEAOBAHHAX BOLNPOCOB MUTDAIUy BJIAard
7 BOJHHIX CBOMCTB HOYB TAKHX OIpefiejieHAIl HeLOCTaTOuHO. B sTHX
caydasax mocie oupefeinennus HB gepes 10 gueit mepexoaaT k ompepe-
JeHusaM ugepes 1, 2, 3, 5, 8 u 12 MecaAIEes, [0 MOCTHKEHHA yCTONINBOMA
BeJIMUAHBL BJIAKHOCTH.

N3 ckasamnoro caexgyer, aro BenuunHa HB mpepacrasuser coGoit
HEKOTOPHH HHTEPBAJX BEJWYUH BIAyKHOCTH, TIPAHHUI[AMH KOTOPOTO
caenyer caurats HB, u «uctuanyo» 2 HB. [lna mpakrudeckux menei
STHMH TpaHmnamu Moryr cay;xkuts HB; m HB,,. Ecau atu Beamunnb
HEM3BECTHH, JONYCTUMO CYATATH HTOT HMHTEpPBAJX paBHHM = 5% oOT
9KCIePHMEHTAJIBHO ompefeneHHo! Benmamau HB.

OmnpepesnieHne BIQ)KHOCTH IPOM3BOAUTCA B LEHTPe IVIOMAJKH C
D-KpaTHO# IOBTOPHOCTHIO (ecld ompeelleHHe BeAyT CTYHNEeHYATO, TO
nag Gosiee TIyGOKHX CJI0OEB JOCTATOYHA 3-KpaTHasg IMOBTOPHOCTB), Kak
Bcerfia, mo 10-canTuMeTpoBEIM ciioaM. Mecra 1iia OypeHnus pasMeIfaioT
C TAKHM pPacueToM, 9TOOH B LEHTPAJbHON YACTH IUIOMAJZKH CMOTJIH
YMECTHTHCS CKBAKHHEl BCeX HaMeYeHHHIX cpoKoB ompepeseHus. Iloc-

1 IMudpoBoit MHAEKC BHN3Y 03HAYAET, Ye€Pe3 CKOJBKO JHell ompepejeHa BeAMYHHA
HB (Ilonbckuit, 1958).

2 Ilomarue BBereHO A. A. Popre (1965). OHO o03Ha4YaeT BIAMKHOCTH MOYBH IIOCTIe
MOJHOI0 OKOHYaHNUA IPABUTALHOHHOTO CTeKAHMA,
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dte B3atma o6pasnoB CKBakUHE TiaTelpho 3abuBaioT, a MAOMAfKY
CHOBA B3aKpPHIBAIOT [I0 CJEAYIOMEro CPOKA.

Ecau naMeueHo ompemesiATh BJIa)KHOCTh B IIPOMOYEHHOM YYaCTKe
[DOYBH B TeYeHWe [INTEJIHHOTO BPeMEeHM, a TaKKe B cIydae, eclu OI-
pefieleHUI0 MOTYT IIOMEIATh KOPHM PACTEHMil, YCHIEHHO OTCACHIBAIO-
mue BJary, NpoMadyuWBaHuWe CiefyeT BECTH HA M30JMPOBAHHOM MOHO-
InTe, 0 KOTOPOM YHMOMMHAJOCH DM ONUCAHHU METONUKH OIpefiesie-
Hug BPHR. Ilpu Oypennu HMKHHME CI0N M30JUPYIOMET0 MaTepHasa
(nampumep, TOJif1) C MOBEPXHOCTA MOHOJUTA HE CHUMAETCH, CKBAYKUHEI
3aKJIaNbIBAIOT B TPOpE3aeMble OTBEPCTHA, KOTOpPHIE MOTOM BaKJIeH-
BaTCA. MOHOJINT HY;KHO MEPHOAMYECKU OKAMBIBATH, TAK KAK KOPHH
pacrenuii mpobuBaOT ero 06GOJIOYKY.

Hpome omumcannoro mpamoro omnpenenenusa Bejquuuny HB Moxzo
HAXOMUTh W3 aHaJAW3a MHOTOJETHUX MAHHBIX II0 BJIAKHOCTU IIOYBHI
(cm. mumxe).

Onucannsit Meton onpenesenus HB apusgerca mamGosiee TOUHHIM,
NOCKOJIBKY OH OCYIIECTBJSAETCA B €CTECTBEHHHX YCJAOBHAX 3aJIeTaHUA
moussl. OgHAKO OH He Bcerga mpumenuM. Hampumep, eciim rpyHTOBHE
BOMH 3ajierailoT HerayGoxo, tak uro HHK naxomutca B mouBeHHOI
TOJIINE, ONMCAHHEIA BHINE MeTox pmact Beawuuny He HB, a wammi-
asapuoit (KB) mnu npepenbnoir monesoit Bmaroemxoctu (IIIIB). Tak-
yKe He IPMMEHHUM MeTOoJ IUIOmAMoK B cjiydae, eCiu B MOYBe Ha HeOOJIb-
Imoil riyOuHe MMeeTCs BONOYIOPHEI ropu3oHT (ciaoif gpyroro mexa-
HAYECKOTO COCTAaBA HJIM MEP3JHil ¢iioit). B momo6GHEX cIydasaX Mo)KHO
MCTOJIb30BATh Ja00PATOPHEI METON NOYBEHHHIX MOHOJWTOB, IPHMH-
nun Koroporo Geut paspaboran Komenkxum (Kopecky, 1904).

C meobxommmoil rayGmub u3 cTeHKH mypda B MeTAJIMYECKHUE
[EJIMHAPE C 3aTOYEHHBHIMH CHADPYKH HUKHEMH KpasgMu, Ho/o0HEBIe
O6ypam misa oumpenenenusa OB, Gepyrcsa He MeHee 4eM B JBYX HOBTOD-
HOCTAX MOHOAUTH NoYBH. L[mauuapsl ymoOHO fenaTh AUAMETPOM
80 mm, BricoToit 100 MM u 06BeMOM, ciaefoBaTedbHO, O0K0JI0 H00 caud.
[Mocne B3siTUA MOHOJATOB HUIMH/PH ILIOTHO 3aKPHIBAIOTCA KPHIIKAMK
CBEPXY M CHH3Y H J0CTaBIATCA B JabopaTopuio. 37iech Ha HAX CHA3Y
HaJleBAIOTCSA CETYATHE KPHIITKE ¥ MOHOJUTH HACHIMAITCA CHH3Y BO-
Mofl {0 HOJHOX BIAr0eMKOCTH. JTO JIOCTUTAeTCHA OYeHb MOCTENEHHBIM
HOMHATHEM YPOBHSI BOJOH B COCYHE, B KOTOPOM VCTAHOBIEHH MOHO-
AUTH, [0 BePXHEr0 Kpas IOCHAeAHUX. PasymeeTcs, 3ameMJIeHHBIH
BO3AYX B MOHOJHTaX OCTaeTCH.

3aTeM MOHOJHTH BHIHUMAKOTCH M3 COCY[Aa, 3aKPHIBAIOTCA CBEPXY
KPHIOKAaMK M WJIOTHO YCTAHABJIMBAOTCA HA Apyrue MUIHHADH — He-
MHOTO OOJIBIIETr0 AMaMeTpa, YeM HUJIMHAPH C MOHOJUTOM, M BEICOTOM
He MeHee 100 mm. ITM HMKHUE UUIMHAPH I peJBapUTENIbHO HANOJ-
HAIOT 0 KPaeB pacTepPTO# BO3AYMIHO-CYX0il IT09BOIi, IPOCeAHHOI Yepes
CHTO C [UaMeTPOM AYeek 1 MM W B3ATOH M3 TOTO 3Ke TOPH30HTA, UTO
i MoHosuTe. Ilpnm mamonmenmm crakaHoB ciefyeT HOBECTH IIyTeM YT-
pamboBku OB pacreproit mousn o OB Toro ropusoHTa, OTKyZAa B3AT
MOHOJAT. MeIy MoHOJMTAMM M IOYBOH, HANOJHAWMEH CTaKaHH,
IIPOKIAfbIBaeTCA Kpyok ¢mibrpoBaibHoil Oymaru. Cyxasa mousa
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B CTAKaHAX OTCACHBAET rpaBHTAIMOHHY0 Biary (cBume HB) m3 Mono-
JIUTOB.

B Teuenme BCero OmBITa HEOGXOOMMO WMCKIYATH WMCHAPEHHE W3
cuctembl. [{Jist 9TOTO CTHKM KajKO0d HApPH MUIMHAPOB 3aKJIEHBAIOTCH,
M OHM NOMeNal0TCA B MOJMATUIICHOBEE maKeTH.. [ poussoauTcsa mepuo-
AMYecKoe, BO3MOKHO 0ojiee OHICTpOe B3BeIIMBAHUE BePXHHX MOHO-
JUTOB M — JJIA KOHTPOJSA — HUKHUX CTAKaHOB. YOBRUIL B Bece
MOHOJIMTOB JOJKHA COOTBETCTBOBATH YBEJIHMYEHHI0 BeCA HUGKHHUX IH-
auuppos. MomenT ycranosienua HB B MonoaumTax ompepeisiercsa mo
pPe3sKOMYy HU3MEHEHHI0 CKODOCTH YMEHBINeHUsA HX Beca (HEKOTopoe
mocienyioilee yMeHbIIeHNE BIAKHOCTH B BEPXHUX MOHOJHTAX 33 CUET
IIEHOYHOT0 OTCACHBAHUSA BJIATH HIMKHEMHI 06pasmaMé MOKET IIPOMIOJI-
KATHCA BechMa MOJIr0). 3aTeM ONmpeeNIAIT BIAKHOCTH B HECKOJBKUX
(06braHO TpeX) CI0AX MOHOXUTOB. BiaskHOCTH B CpefiHEM CJI0€ MOHO-
aura u GymeT xapaxrtepusoBarh HB COOTBeTCTBYIOIEro CJIOS IOYBHI.

Meton Komerxoro MojkeT OKa3aThCA HENPUMEHHMHIM MJIsi IOYB,
B TPaHYJIOMETPUYIECKOM COCTaBe KOTOPHX IpeoGiajfaer PpaKknusa MhHIN
(0,05—0,001 mm), Tak KaKk B 9TOM clyyae Ha CTEKAHUE TPABUTANMOH-
HOI Bjarm GONbIIOE BIAMAHME OKa3hHBAET BEICOTA MOHOJIHTA.

Taxum sxe cnocoGom onpenensiercas HB topdsaunx mous (3aitmenn-
maHn, 1966). Opnako abcoatotarie 3navenusa HB pas omuoro m Toro
e clios Topda B 3HAUMTEJIHHONW CTENEHM OUPEeNeIAIOTCA ero Hadalb-
Ho#t BuaskHOCcThIO. IloaTOMY, M3ydas ob6pasnbl moYB, OTOOpDAHHEE B
HamboJjiee 3aCYNLIMBHE W BJIAJKHBIE IEPHOME, MOKHO YCTAHOBHUTH
BeCh MHTEpPBAaJ HaMMeHbIIeHl BJIATOEMKOCTH, CBOMCTBEHHOR OIpefiesieH-
HOMY CJIOI0 TaKOH IOYBHI.

Onpedeaerue Kanuaaapuoll 64a20eMKEOCTIU

Ranunnsapras saaroemrxocts (KB) cooTBeTcTBYeT KAUMINAPHOMY Ha-
CHIIIEHUI0, KOTOpPOe CO3[MAeTCA B TOM CiIydYae, KOrfia IPABHTAIMOHHOE
CTeKaHNe BJIATH 3aTPYMHEHO W TOCJHENHAS HAKAILIMBAETCA B IOYBEH-
HO# Toxme B (opMe mOANepTOdl KANMJIJAAPHOH BIATH.

HamunnspHas BIaroeMKOCTh IOYBH XAapPaKTepU3YeTCa KpUBOR
pacmpeneneHnsa Biaaru B xanmaiaapHoil xaiime (KK), maumnas ot sep-
Kalla TPYHTOBHIX BOJ M KOHYasA BepXHeil rpanuneil Kaiimel. us ma-
XOKIeHHSA 3TOH KAaUWIAPHON KPUBOH HE0OXOMUMO IPOM3BECTH IOJe-
Bble OIpefieJIeHUs BIAKHOCTH O 3epKajia 'PpYHTOBHX Box. llpm ray-
6oxom sameranuum HHK, xorma KopHu pacTeHmii B Hee He HPOHUKAIOT,
OIpeJieIeHUsA MOKHO BECTH NOYTU KPYTJIBIA IO, UCKIIOIAS TOIBKO
mepuoj] CTeKaHWsA TPABHTANMUOHHON BJIATH, €CIM OHO MMeET MeCTO.
B caywae Gumsxoro saneranus HHK sTu ompemedeHus HOIIKHHL Je-
JaThCcA B Takoe Bpems, korja us KK mHe mpomcxomur CKOABKO-HAOYIE
3aMETHOM JeCYKIMM BJIArW M B Hee He CTeKaeT IPABUTAIMOHHAA BOJA,
T. e. Au60 COYCTA IMPUMEPHO MECAI[ IOCJe KOHIIA CHeroTasHuWsa, aubo
B caMOM KOHIe ocenu. Jlydme Bcero oOmpefieleHHs NPOH3BOJMTH
HA yYacCTKaxX 9IHCTOTO Iapa.
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ITockoarky BomomombemMuas CHOCOGHOCTH NOYBEHHO-TPYHTOBOI
TOJIMM, XapakTepusyemasa MomuocThio HH, Moer OHTH pasiwmaHoi
B DAa3HHIX CJIOAX, KANMIJIADHYI KPHUBYIO CIERYeT ONpeNeiATh IpH
HECKOJNIBKMX XapaKTeDHHX YPOBHAX TPYHTOBHX B0, Korga HHK sa-
HIMAaeT Pa3jiMdHoe IOJOKeHUe B OYBEHHO-TPYHTOBOU Tomme. OGHYHO
3T0 HeNb3A CHENATh B ONUH TOJ.

ITocme Toro kak HaliieHbl 3HAYEHUA BIAKHOCTH, COOTBETCTBYIOMMUE
KAaNWJIAADHOH BIATOEMKOCTH, BHYEPYMBAIT KATWJLIAPHYH KPUBYIO
Ha MIULIMMETPOBOI GyMmare W Ha 9TOT ke TpaduK HAKIAIEBAIOT KpH-
BYI0, M300pasKamyo U3MeHeHNe ¢ MAyOHHOM HAMMEHbBINCH BIaroeM-
KOCTH B Toli ske mouBe. ToYKa mepeceueHns H>TUX KPUBHX H ABIACTCH
pepxmeil rpamumeir KK.

C. B. Acramos u C. W. [lonros (1953) pexoMeHmyIoT ciemyomuit
crnoco6 ompefeneHUsA mojo;keHUus Bepxmeil rpamumsl KK, Koropsiit,
OJlHAKO, NPUMEHMM JIUIb B ciydae HerayGokoro sameramua HH.
BripriBaeTcsi mouBeHHH mypd [0 TaKoil IIayOuWHEI, 9TOGH OH 3aBe-
nomo Bomel B BepxHIOK wacth KK. Ilepegmas crenka momxHa GHTH
of6pamena Ha ceBep. Uepes 1—2 nus, Korga CTeHKA HECKOJBKO L0~
COXHET, PaHO YTPOM, He 3aYMMad CTEHKH, GepyT oGpasisl Ha BIAMK-
HOCTH 4epes Kaskpbie 10 cm. 3aTeM co CTEHKHM CHHMAIOT IOJCOXIIMM
csioit ronmuuoit 10—20 cxu u U3 cTeHKH CHOBA 6GEPYT 06PA3IHI HA BIAMK-
mocte. B mpegenax HHK, rge Baa)KHOCTH MOYBH BHICOKA, OTKPHITAA
CTeHKa IOYTH He COXHeT, B cmiy dero mocie cuatua 10—20-cauru-
METPOBOTO CJIOSI pacHpefeleHNe BIAar¥ OCTAETCH HEM3MEHHHIM. Brimre
pepxueil rparuns HK orkpriras crenka mypda saMeTHO mMOACHXaeT,
M IOCJe CHATUA CJIO0A BJIAMKHOCTH OKA3LIBAeTCA 3HAYMTENbHO OoJiee
BEICOKOM. OmpenenuB BIAYKHOCTH MJASA 0GOMX CIYYaeB, BHYEPUYUBAIOT
ee OBYMd KDUBHIMH M HAXONAT TOYKY, HMKe KOTOpOoi obe KpHBHE
coBmajarT. Jra TOYKA cOOTBeTCTBYeT BepxHeil rpanmme HH.

Hdus Tex ciyuaeB, Korjga IPYHTOBEE BOMH JeKaT 0YeHb IIyGOKO,
IJA [0YB THAMKENOro rpanyiomerpudeckoro cocrasa C. B. Acramos
u C. . oaros pexomengyior ciaenywomuii cuoco6. ro mypda me-
CKOJIPKO PHIXJAT, a 3aTeM BO BIayKHOM COCTOSIHMHM TPaMOyoOT i
MpUJAHUA eMy BOJOIeNpOoHNIaeMoCTH. 3aTeM B IIypd HAIMBAIOT
Boay cioeM okomo 10 cu u manee HaONOMAIOT 33 CKOPOCTHIO KAIMJI-
JSIPHOTO DOMHATHA BJIATH IO YBIA;KHEHUIO CTeHKH mypda. B :mapryio
HoTony myp¢ cBepXy 3aKPHBAT M MOHM}KEHUA CKOPOCTH HCIApe-
Hua. Bopy mo mepe pacxomoBanmsa mogiauBaior. HalGmiogerus Bepyr
HecKoIbKo pmHeii. [lpm cmnpHO MCCcymeHHON HOYBe ee KANUJISAPHOE
HACHIIIEHNe MIeT 04YeHb MejiaeHHo. 1o oKOHYaHMM ONEITA ONpENesioT
BIQKHOCTD B CTeHKe mypda ¢ 3—4-KpaTHOR TOBTOPHOCTHIO.

Onpedeacriie NOAHOL 64A20eMKOCINU

Hounasa saaroemrxocts (IIB), mam BogoBMECTHMMOCTH, COOTBETCTBYET
KOJIMYECTBY BJATW, 3aMOJHAIMEMY MOJHOCTHIO BCE IMOYBEHHEE IOPH,
T. €. MAKCMMAJbHO BO3MOKHOMY COJ@P’KaHUI0 Biard B modse. Taxoe
SIBJICHNE HMeeT MeCTO IOji ypOBHeM TIPYHTOBHX Boj. Ilosromy IIB
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onpefiesifieTcs oOHYHO pacueTHHM uyTeM. [lpm sToM HYy:KHO 3HaTh
mopucrocts (II) mouBm B mpomenTaX oT oGbeMa MOUBH MIW YeIbHEL
Bec (YB) u o6bemunit Bec (OB) mogsh.

IIB=1II = % -100 B mpomentax or o6beMa HOYBHL.
II YB—O0B
IIB = o = VBOB 100 B mpomenTax OT Beca IOYBHL

Benwunna moaHO# BIAroeMKOCTE TOpQOB 3aBHCUT B HepBYIO o0Ye-
penb OT uX oGBEeMHOro Beca, KOTOPHH OYeHb CHJIBHO BapbHpPYeT.
B. H. Ilepesepsesum (1968) u3 rpaduueckn BHpakeHHOH B3aBHCHMO-
cra IIB or OB cmoco6om HauMeHbIMX KBafpaToOB LOJYIEHA CIEAYI0-
masA smMoupudeckas ¢opmyia muas oupepneieHus IIB B BecoBHIX mpo-
nernrax no OB maa Topdos, nmmeromux OB ot 0,10 mo 0,25 2/cm®:

101
IIB = o5 — 70.

Onpenenenne BOJ0OTAAYM HOUBb

Bonoornaueir mousn mam rpynra (BO) masmBaror siBienme (a Takixe
U ero KOJMYeCTBEHHOE BHIpAJKEeHHMe), 3aK0daiomeecs B TOM, YTO IPH
NOHW)KeHWH YpoBHA rpyHTOBHX BOx (YI'B) HeKoTOpoe KOXHYeCTBO
TPABUTALMOHHON BJIATH BHITEKAeT M3 TOTO CJI0S HOYBEHHO-IDYHTOBOM
TOJIIM, U3 KOTOPOTO YILIO 3¢ PKAJI0 TPYHTOBHIX BOX, U U3 PACHOJI0KeH-
HOTO BHIIe ciof, 3aasaroro KK, 1. e. mocieqasas npu noHMKeHAN 3eP-
KaJa BOJ Toke cMemiaercsa BHu3. HoawdeCTBO CTeKmIell BJIard, xapak-
TepUsylollee BEJIMIUHY BOJOOTHAYM, MOKeT OHITHL ONpenesieHO Tpe-
MA cuocobaMu — pacueTHHM, J1aGOPATOPHEIM HA MOMENM ¥ IOJEBHIM.
Pacuernnit MeToq MoskeT GHITH IpUMeHEH JUMIb K OXHOPOJHEIM TOJ-
DIaM, MEeXaHWYeCKUA COCTAB M BOMHEIE KOHCTAHTH KOTOPHX IO IPO-
Pui0 He MEHATOTCA, M P YCAoBKH, 9To BepxHaAa rpanuna HH B ncxon-
HOM IOJIOKEeHUHU He TOCTUTaeT JHHeBHOH moBepXHocTH. B nTOM Ciydae
BeJMYMHA BONOOTAaYmM onpeneiserca mo Popmyie (IIB—HB)/100 mum
Ha 1 cn moumwenws ypoBHA rpyHTOBEX Bop, rie IIB m HB Bripame-
HH B mpoueHTax or o6seMa moussl. CymMMapHAs BeJMYMHA BOJOOTHA-
9¥ NpU DOHWMKEHWM YPOBHS NOYBEHHO-TPYHTOBHX BOJ Ha Beamauny I
(B cm) Bripamaerca dopmymoit (IIB — HB)-T/100 mn. Haiinennag
TaKUM IIyTeM BeJMIMHA BOJOOTHAAYA ABIAETCH HECKOJBHKO 3aBHINEHHOM
BCJIECTBUE HAJIUIMAA B MOYBE BaIeMIEHHOIO BO3TYXa.
IKCIePUMEHTAJIBHEN MeTOl oIpelelleHus BEeJMYMHH BOXOOTHAIM
BaKJII0YAETCA B ClefyoomeM. BHpesanT MOHOJHUT HOYBH ILIOIAABIO
20 X 20 cm, HaubouabInell TeXHWIECKH MOCTHKIMOM BHICOTHI, JKeJa-
TeJBHO — Ha BCIO BHICOTY KANMJLIAPHOTO IOABEMA, KOTOPasg MOKeT
pocturats 1,5—2 m. MoHoNWMT 3aKiI09alOT B [ePeBAHHHN ANMK,
3aJIMBAIOT CO BCEX CTOPOH ero 6oKa M AHO (Kpome BepXHeil HOBEPX-
HOCTH) GUTYMOM [jifi HPUAAHHUS €My LOJHOH BOJOHENPOHMIAeMOCTH
(puc. 16). IlpegBapuTebHO YIANAKT HIKHIOWD 4—5-CAHTHMETPOBYIO
4acTh MOHOJHTA M 00pa3oBaBmieecs CBOGOJHOE HPOCTPAHCTBO HA [HE
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MOHOJIATHOTO AMMHUKA 3aMOJNHAIT KPYOHO3ePHHCTHIM ITeCKOM, B KOTO-
PHI BBOJAT OTPe30K MeJHON WM JATYHHO# TPyOKH AuameTpoMm 7—
8 mM, BHXOOAMUMA depes CTEHKY MoHoauTa Hapymy. Ha TpyGry ma-
JAeBalOT Pe3WHOBHII IIJIAHT, NJINHA KOTOPOr'0 HECKOJIBHKO IMPEBOCXONUT
BHICOTY MoHOJHTAa. B JApyroil Komell mIaHTra BCTABIAIT HeOOIBIIYIO
BopoHKy. Ha creHke MOHOAMUTHOrO SANMKA YHPEMIAOT HOJIOCKY
MIULIIMETPOBOM OyMarm, Ha KOTOPOH pacdepumBaercs HIKAJA TAaK,
9706H HYJIh IIKAJE COOTBETCTBOBAJ IOBEPXHOCTM MOYBEHHOI0 MOHO-
JIuTAa.

Puc. 16. MoHonuTHAasA yCTaHOBKA AJSA
1a00paTOPHOTO ONpENENEHAs BeJH-
YUHH BOAOOTHAYU

1 — moysa,
2 — OuUTYyM;
3 — CTeHKa SALINKA;
4 — IeCoK;

5 — PEe3UHOBHIl INJIAHT C BOPOHKOM

Illnanr ¢ BopoHKO# yKpemmaoT Ha mTaTuBe Ha BHcore 10 cm Han
JHOM MOHOJINTA M HAYMHAIOT HACHIIIATH MOHOJHUT BONOA, HAIMBAA BO-
Iy B BOPOHKY [0 TeX ImOp, IOKAa ypOBeHb BOAKI B Hell cienaerca Gosee
NIM MeHee HOCTOSAHHHIM, He MEHAACH cymecTBeEHO 3a 8—10 uacos.
Torga Boponky momauManT Ha mratuee Ha 10 cx m mOBTOPAIOT MpoO-
recc, 3ateM cHOBa moguuMalor Ha 10 ¢ u T. . Mo TeX mop, mMOKa ypo-
BeHb BOJH B BODOHKE He COBIIaJeT ¢ MOBEPXHOCTHI0 MOHOIZTA (BOZA
BHICTYNIMT Ha noBepxuoctu). llocsie 3Toro Bepx MOHOJIUTA MIOTHO 3aK-
PHBAIOT KPHOIKOH AN HPENOTBPALIEHUA WCHAapeHHWs, 8 BOPOHKY Ha
HA KOHIle HMIJIAHTA 33aMEHAIOT TPYOKOIA, COTHYTOM 0] MPAMEM YTIOM.
TpyObry ykpemnsior Tak, 4ToGH ee BePXHMH KOHeI OKa3ajicA HUKe
mosepXHoCcTH MoHOJMMTAa HAa 10 cMm.

Brrrexkaromyo u3 TpyOKE BOAY COGHpAOT B MEPHHMA NUIMHAD.
Horfa BriTexkanue BOJH HPEKPATUTCH, 3aTUCHBAIOT ee 06beM U KOHeI
TpyOKH moCiIeHoBATENbHO HAYMHAIOT DoHM:KaTh mo 10 cm, BCaegcTBHE
9ero B MOHOJIMTE HOCTENEHHO HOHU;KAETCA M (YPOBEHb T'PYHTOBHIX
Bogy. Ilocie kaxmoro mommkeHmsa m3 TPYyOKU BHITEKaeT Boja, T. e.
npoucxonuT Bojoorfgada. OObeM BEITEKAIIEH BOXH KajKIHH pa3 3a-
nuceBaerca. ONBIT JaUTCA [0 TeX HOp, INOKa BCSA IPAaBHTALMOHHAA
BOMa, COMlePsKalascsaA B MOHOJINTE, HE BLITCUYET U3 HEro.

CyMMupysA BHTEKAION[Me IIOCJIEI0BaTeJIbLHO U3 MOHOJNHTA KOJIHYe-
CTBa BOMH M BHpa)<ad MX B MIIJIMMETPaX BOTHOTO CIOA WA B IPO-
meHTaX oT 00beMa IOYBHE, MbI HMOJyYaeM BEJMYHHY BOLOOTHAYE IS
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KaK[0ro CjoA B IpefiesiaX TOM TOJIE, KOTOPas HpeACTaBlIeHA MOHO-
amToM. IJTa BeJMYMHA, OJHAKO, He 0yJeT XapaKTepus0BATH LOJHYIO
BOJIOOTNAYy MAHHOTO CIOf, TAK KAaK O TeX HOp, HOKA OH HAaXOJWUTCH
B IpefieliaX KaOMIAAPHON KaiiMbl, oH Gy/eT OTAABATH BCe HOBHE H
HOBHE KOJMYeCTBA BOJH IpU KaKJOM NOHM;KEHHU YDPOBHA BOJHL B
B MOHOJIHTE.

ITonesoit MeTof ompeelleHMA BeJIUYIAHE BOXOOTHAYHM OCHOBAH HA
HW3yYeHHH pachpefiejieHUA BIAayKHOCTH B IOYBEHHO-TPYHTOBOH TOJIIE
HaJl ONYCKAIOIMMCH BEePKAJOM NOYBEHHO-TPYHTOBHIX BOJ IyTeM Iie-
pHOMYeCKHX ompelelieHHi BJIayKHOCTH NouBhl U 3amepoB YI'B. Ha6-
JI0fleHuA MOJKHEL OHTH OPraHM30BaHH B YCJIOBHAX, KOTAA PacXof
paarn us KK mpomcxomuT ToNBKO Bele[cTBAe CTEKAaHUA I'PABHUTA-
IMOHHON BIarM LpW NOHWKeHWW YpoBHA Box. Ilaa sroro HaGmooma-
TEJBHBIA YYaCTOK MOJKeH ObITH JWIIEH PAacTUTENBHOCTH (Imap) M 3a-
MENeH OT WCOapeHHA. BeiawumHa, HA KOTOPYH YMEHBIIMJICA B3aIac
BIard B MOYBEHHO-IPYHTOBOI TOJIE [0 3epKajia IPYHTOBEIX BOJ, OT-
HeCeHHAA K IOHIMKEHWI) YPOBHA TPYHTOBHIX BOJ, [JACT BeJUUAHY
BOOOTIAYM B MIJJIMMeTpaX Ha Ka)KIHIA canTuMeTp moHmxenua ¥ I'B.
Yuuomana sty Beswmumny Ha 10, moayuaem Bopmoormauy B 10-camrm-
MeTpPOBOM cJioe (Cioe CTaHJAPTHON MOMHOCTA HPHM HOYBeHHO-THDPO-
JOTHYEeCKUX PACYeTax).

Onpenenenre BOXONPOHANAEMOCTH NOYBbI

Boponponnnaemocts mousn (BJIII) ¢ moBepxHOCTH M pPaBIMYHEIX €€
rOPU30HTOB MTIpaeT CYHIECTBEHHYIO pPOJb B BOJHOM De€KHMe IOYBHI,
B m0YB0OOPA30BAaHMM M B BONO- M Bo3nyXocHaGmenum pacreHuit.Oco-
0eHHO BayKHO U3YYeHVE BONONPOHUIAEMOCTH IJIA OPOIIAeMHIX U OCY-
LfaeMHIX HO0YB, TAK KAaK [IA 9TUX IOYB BeJIMYUHA BOAOIPOHUIAEMOCTH
HEeIOCPeICTBEHHO BJIMSAET HA XapaKTep MeJNOPATMBHHIX MepOUpHs-
THH.

B moaeBmx ycmoBHAX ompefeleHNe BOJOUPOHHIAEMOCTH OOKYHO
npepmecTByer oupeneiennio HB u npoussomurca ma Toil e miIoman-
Ke MeTOIOM 3aJIMBaeMHX paM. TeXHHKA ompeleleHHA 3aKI0YaeTCs
B caegyomeM. Ha mmomanke BpesaoT B mousy Ha ray6umy 10—
15 cm meTamnmueckyo pamy, Kotopasa o6rano mmeer pasmep 50 X 50
mau 100 X 100 cu. B cepeguny orpaHmYeHHON el ILIONIAU Bpe3aer-
csA BTOpas, BHYTPeHHSASA paMa pa3MepoM COOTBETCTBeHHO 25 X 25
mam 50 X 50 ex. Bricora pam o6eramo 20—30 cx. Onpenenernume BITT
BefieTcA W0 BHYTPeHHeil pame. C moMombio BHEIIHEH paMBl CO3JaeTCs
«3alIUTHHIA» IOTOK [JA BOJH, BUMTHBAIOMIENCA U8 BHYTPEeHHEH pPaMEL.
Hwxare, BpesaeMEle B mOYBY Kpas paM MOKHE GHTBL OCTPO 3aTOde-
BH. Ilpu Bpesammm paM gwacTh HMOYBHL ¢ BHEIHEH KX CTOPOHBI MOMKET
OBITH BpeMEHHO yjialleHa, ¢ TeM 49TOOH 00 OKOHYAHWYM Bpe3aHHA ee
CHOBa MOKHO ObuTo 3a6uUTh ¢ yTpaMGoskoii. Uro6n u3besxaTs mepexo-
COB IDH BPe3aHUM paMEI, IOJEe3HO IOJOKHTH CBePXY HA Hee JOCKY
4 3aray6iaATh paMy B NOYBY ¢ OJHOBPeMEHHHM Ha;KUMOM HJIH YHa-
paMu mo JocKe,
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Ilpu oTcyTcTBMM paM MIOMANKY MOKHO 00BAjoBaTh XBYMSA IJIH-
HAHBEIMA BaJUKaMM, KOTOpPHE GYyAyT BHTOJHATH poib paM. Merasnu-
YeCKHEe PAMBI MOYKHO 3aMEHMTDH TaK:ke 6apbepoM U3 JOCOK, TOJNA HIH
HepraMmHa, CTHKM KOTOPHX NOJUKHH OBITH TIIATEJIHHO HPOMA3aHH
MINHOM, 3aMa3KOW MM MJIACTUINHOM.

Heo6xoqumMo yaursBaTh, 970 ABONHEE PaMBl OTHIOAH HEe UCKIIOYAIOT
pacTeKaHUA BOJH B CTOPOHEI, ¢ COOTBETCTBYIOIIUM IpeyBelUdeHUEM
3Ha9eHHUs BojompoHmmaemoctu. IlosToMy TpHM TOYHEIX WOYBEHHO-
THAPOJIOTHIECKUX MCCIEOBAHUAX ONpeJeieHre BOXOIPOHHIIAeMOCTH
cjefyer OPOU3BOAMTH B M30JMPOBAHHHX NpPU3MAaX, MONOGHEIX TeM,
KOTODHE ONNCAHH Bhume A onpefenenus senuwdunst BPH. IIpu arom
HEOGXOMMO MCKIIOYUTh BO3MOXKHOCTH (QUIBTPAUU BOXH IO 3a30paM
BIIOJIb CTEHOK TIPUBMEI, IS 9ero GOKOBBE CTEHKM HPHU3MH CIeXyer
00Ma3aTh TECTOM M3 TJIMHH U OGEPHYTH MX BOJOHEHNPOHUIAEMBIM Ma-
tepuanoM. Hpas ob6omouxu, ojeBaromell TpU3MY, TOJNKHHE BO3BHI-
maThCA HAJ DOBePXHOCTHIO MOYBH Ha 10—20 cm, BHOOMHAA QYHKIMA
paMBL.

BuyTpu nmpusMB HiauM KajKHo#d U3 ABYX paM BOMBaeTCd IO KOJBIII-
Ky Tak, 9T00H ero BepXYIIKa BO3BHIIAJACH HA O CM HAJ MOBEPXHO-
CTHI0 HMOYBH. B MOMEHT, Ha3HAYEHHBIN JJIA HAYaJa OUpe[fejeHUs, BO
BHYTPEHHIOI0 PaMy OHICTPO HAJMBAIOT BOAY AO BEPXYIIKU KOJBIIKA
N BKIOYAOT ceKyHmomep. Ecaum usonsuusa 3toil pamsl OoT BHemHel
HaJle}KHA, TO CPasy jKe HaJIMBAIOT BOAY M BO BHemHIOW pamy. Ilaiee
0o0beM BOAH, BiIMBaeMoil B o0e pambl, YYMTHIBaeTca pasmenbHo. Ilo
KOJINYeCTBY, BIMBAEMOMY BO BHYTPEHHIOK paMy, PpacCUMTHBAIOT
BIII, a xomugecTBo BOJHI, BIMTON BO BHENIHIOI PaMy, HY}KHO 3HATH
masg pacdera o0MmEro KOJMYecTBa BOJbI, BOHUTaBIIENCA B MOYBY, H
npuMepHOil TAy6uHE mpoMaduBauua (tam, rae mociae BIII 6ymer om-
peneasarsca HB).

Bo ms6e:xanue pasMpiBa MOBEPXHOCTH TOYBH BOAY CJeLyeT JUTh
Ha IY90K TPaBH, CeHa wiu IiaBawon(yio ¢daxHepry. Boga Bo BHYT-
peHHe!l paMe MOJfEPIKMUBAETCA CTPOrO HA OJHOM YPOBHE M YIUTHIBAET-
¢A ¢ TIOMOIIBI0O MEPHOH KPYKKM HJIM MeH3YPKH. B mepssie ke MrHOBe-
HHA BONA OGHYHO HAYMHAET BIMTHBATHCA B IOYBY, TOITOMY IS HOJ-
Iep/KaHUA ee HAYAJIHHOTO YPOBHA CpPasy jKe HPUXOMUTCA HONINBATH
BOJY M BO BHYTDEHHIOIO W Bo BHelmHiio pambl. HeoGxogumo ydecth
U 3a0HCATh KOJMYECTBO BOJH, NMPHIMTON BO BHYTPEHHIO paMy CHa-
4ajla B TeUeHHE NMEPBHX 2 MAHYT ¢ MOMEHTA HAYAJa ONKITA, B3aTeM
B TeUeHHE CIENYOIMUX 3 MHUHYT U J[ajiee 3a KaK[pe MocJaelylomue
5—10-MUHYTHBIE MHTEDPBAJH.

Uepes 2 gaca mocie Hayaja OOHTA, KOTHA CKOPOCTh BIMTHBAHUA
O0bITHO BaMeiigercs, ydeT TOJJIMBAaEeMON BOJE MOJKHO [eJaTh 3a
[I0Jy9aCOBEHIE ¥ YaCOBHE TPOMEKYTKM BpeMeHH. ¥Yd9eT BIMTHIBAIO-
melicss BORHL CllefyeT MPON0J:KaTh He MeHee 3—4 49acoB, a B CIydae
HNA3KOM BOMOUPOHMIAEMOCTH U faiabime — Ao 8—12 gacoB. Ecanm
Orofia ;KapKas, a BUMUTHIBAHME MIET 09eHb MeJJIeHHO, yIeTHAdA paMa
[OJKHA OBITH BaKPHITA IS MPEIOTBPAINEHNA MCIAPEHUSH.

B ra6a. 5 npusogurca obpasel] 3anmucu onkeTa mo dopme,

156



Tabmana 5

06nexT, KaTa
IMnomans Bpe3sanHOil pamMmbr
Cnoii BOABI HaJ MO4YBOM — 5 cm

Bpewms, gac. n Mun [Hagamo onm {09.12| 09.15| 09.25| 09.35 09.45| 10.05|A T. &n.

Ta 09.10

ITpunuro BopmH, cm3

3509 555 | 960 [ 549 | 368 | 352 |325

B crpoxe «IIpmiuro BOmm» Ha BpeMA Hadaja ONHTA 3aIMCHBAETCH
o6beM BOIBI, BIAUTON [JIA CO3NAHUA B paMe CJOS BHICOTOH 5 cM.
B pacuer B/III om He BXOmgUT, a yUuTHBaeTcA IHIIL TOrN2, KOTHA CyM-
MUpPYIOT o0mee KOJMYECTBO BJNTOI BOOH HA ILIOHIANKY, Hepel TeM
KaK IPONOJIKHTH IpoMagyuBanme yske jyis ompepeienus HB. B npy-
rux rpadax B MOCHENYWINME CPOKH 3alMCHBAIOTCA Te KOJMYECTBA
BOZHI, KOTOpDHe BJIWTH (M BOMTAJNUCH) 324 MCTEKIINE WHTEPBAJH Bpe-
MerH (T. e. 32 2 MunyTHl — oT 9 wac. 10 mun. o 9 uwac. 12 mu=n.; 3a
ciaegyiomuye 3 MUHEYTH — oT 9 gac. 12 mun. g0 9 wac. 15 mun. uw T. 1.).

Bech mpomecc moCTYIIEHAS BOMB B MOYBY YCJIOBHO [EJIAT HA BIH-
THBaHWEe M (uibTpamuio. BuuThHBaHWE BONB MOYBOW HPOMCXONMT B
TedeHne mepBHX 1,5—2 dYacom omeITa, MOKA OCHOBHAg Macca IOp He
samoanurca omoi. Camraercsa, 9To IOCJE STOrO HMPOIECC MepPeXOoiuT
B cTagui0 QUIbLTPAIMM BOJAH Uepe3 HACHIICHHYIO €10 HMOYBY, IpHIEM
CKOPOCTh MOCTYILNIEHMA BOMALI B MOYBY mpuoOperaer Gojiee wmau MeHee
MOCTOSTHHOE 3HAYeHNME M MAJ0 U3MEHSeTCH.

ITpu ramepambmoii 06paGoTKe pe3yabTaTOB ONHTA B MEPBYIO OdYe-
peJb NOJCIUTHBAETCA CKOPOCTh BOUTHBAHUA BOIH B IOUBY (B MM/ MUH)
3a mepBhIeé 2 MUHYTH OT Hadaja ONHTA, 3aTeM — B HHTepBaje oT 2
mo 5 MuHYT, oT S Ko 15, or 15 mo 25, or 25'K0 35 MUHYT ¥ T. [. OT HAYA-
Jla OMmHITA.

Pacuer penaerca mo gopmyie

Q-10

=5
rae V — ckopocTs BUMTHBAaHMA, MM/MUH; (@ — KOIHIECTBO BOJH,
BIUTABIIeeCS 3a NAHHHI MHTEpBAJ BpeMeHu, cM®; [ — WHTEpPBAJ Bpe-
MeHH, MuH.; S — OIOIAgb YYeTHOH paMsl, cm?.

Insa mamero mpmMepa mpu pasMepe YYeTHOH paMer 25 X 25 cm
CKOPOCTHh BIMTHBAHMUA 3a MHTEPBAJ BpemeHH or 9 vac. 25 MuH. 110
9 gac. 35 muu. cocrasur (368-10)/(10-625) = 0,59 mm/muHn.

OvueHs NOKA3aTeJIbHHMHU ABIAIOTCA NPOJNOIHKHUTEILHOCTh BIUTHI-
Baua 50 wam 100 mm BOAE U cpegHAA BOMOIPOHMI[AEMOCTH IOYBHI
3a aT0 BpemaA. Pacuer mpoumssommrcs ciaenywomuM oGpasom. Beawuu-
uy 1 mm naer 1 « Boms, momamHoi Ha miuomanb 1 Mm%, Ecau yuerHas
pama mMeeT pasmep 25 X 25 cm, To, 94T06H cosfaTh cioit 100 mm Ha
nromanu 625 cx?, my:xuo Aarh 6,25 4. Briumcasiem Bpemsa, KoTopoe
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moTpe6oBajioch B HANIEM ONEITe A BOWTHBAHWA B YYeTHOH pame
6,25 # BO#H (KOJMYECTBO BOMH, MEPBOHAYAIBHO LPUJINTOE B YIe€T-
HYI0 paMy [JIA CO3JaHMA CIOA O ¢M, B pacuer He [ npmHMMAaeTcHd).
3aTeM ompefiesisieM CPERHII0 CKOPOCTh' BIMTHIBAHHA BOXHL 82 9TO
BpeMs.

Cxopocth (UABTPANUU MOYBH BHICIMTHBAETCHA KAK CPEeJHAA BeJH-
9MHA CKOPOCTH BIMTHBAHHA BOMLI, IOJaBaeMOl B paMy, ¢ MOMEHTa,
Korja 3Ta CKOPOCTh crabmausupyercsi. 3HAYeHAA KOdPPHIEEHTOB
¢uasrpanuu (V) o6rrano npusonar k temnepatype 10° C mo dopmyire
Xasena
V Vto

10~ 0,740,030 °

rme t° — cpegHAA TeMIepaTypa BOAH 3a BpeMmsA ombita. IloaToMy B
mpormecce OMmBITA CliefyeT YYUTHBATH TEMOEpPaTypy BOMNEL IO TepMO-
MeTpy, Je)KameMy [oj BONOH B cepefiWHe 3aJIUTOH IJIOMIAJKH.

BogonpoHuIaeMocTh HOYBH PEKOMEHIYETCS ONPENedATh HEe MeHb-
me YeM B 3-KpaTHOI MOBTOPHOCTH. YM0GHO NpUMEHATH (OPMY BamucH
pe3yiabraToB 06paGoOTKH HAaHHHKIX O ONPENeeHHI0 BOXOUPOHUIAEMO-
CTH T0YB, mpeAcTaBieHHY B TaGia. 6. Ogens HarIANHEM ABIAETCSH
rpadudecKoe H300pajkeHMe MPOLMECCA BIUTHBAHAA BOOH B LOYBY
(pmc. 17).

Eciu ompegenserca BogompoHUIaeMOCTh TPYAHONPOHUITAeMOR MOY-
BH WJIM IOYBH, WMemeidl TPYZHONPOHHIAEMHH CJO0#, ompefielieHHe
lenaloT «cTymeHdaro», kKak u npu ompenenenwu HB. Hpome ompene-
JleHA BOMOOPOHUIIAEMOCTH C IOBEPXHOCTM IMOYBE IPOBONAT €ro C
MOBePXHOCTH CJIOA HAa ILIOIIAfKE, ¢ KOTOPOH CHAT TPYAHONPOHUIae-
MHI cioit. B aToMm ciy9ae paMbl BKambIBalOTCA B JHO mypda Tol mim
UHOU TayOWHBI, OpHYeM BHEIIHIOI paMy MOTYT 3aMeHUTh CTeHKH
mypda.

IMocite oxondamua ombITa UHOTHA MPOBOIAT OIpefesieHUe TIyGHHB
npomMaunBanua. [[JiA 9TOro B HEHTPE YYETHHX paM IOYBEHHEIM GYpOM
GepyT mpoOBI A onpeneseHUsA BIAKHOCTH. B 3ro ke BpeMsa Ha pac-
CTOAHME 2—4 M OT OMBITHHIX INIOMAMOK TaKke 6epyT MPoGH HA BIAMK-

Ta6aana 6. BomonpoHMIAeMOCTH TEMHONBETHBIX YEPHO3€MOBHIHBIX IIOYB,
Mmm/mun, pasp. 128

Bpemsa or

Tny6uHa
onpeneNeHUA

5 MUH
14 30MnH.

C nosepxmoctn | 6,40'| 3,20 | 1
1, 1,60 | 1 ,
2 m 1,60 (4,60 1,600,80 | 1,60 | 0,53 0,40 0,80 | 0,40
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Bocth. ComocTaBiisifi BIAsKHOCTH IMOYBHI 1OJ| paMaMH M BHe HX, yCTa-
HABJIMBAIOT TIYOMHY MpPOCAYUBAHHA BOJEL.

IToce TOTO Kak ONHT M0 M3MEPEHHI0 BOJNOIPOHMIAeMOCTH 3aKOH-
YeH, HA 9TUX jKe IUIOMAagKaX MOKHO ompenexuts Beamduny HB.
Iust aroro B pamel [06GaBIAOT HEKOTOPOe KOJIUIECTBO BOMEI, 4TOGHI
IoBecTH 00Iee KOJWIeCTBO BOJH, BIWTOE B PAMHI ¢ HAadala OIHITA, M0
pacuernoro. Ilocmenmee momxno B 2—3 pasa mpeBHMmAaTh AepHmuT
Birard (zo HB) B m3yuaemom ciloe mouBH. 3areM paMhl yGUpawoTCH,

of

X 1

N

<> |

NI

3 i
Puc. 17. KpuBre BOJONpPOHHIA6MOCTH o
TOYB C IIOBEPXHOCTH N 2
1 — gepHoseM; Q Pl —_ !
2 — [epHOBO-IIOJ30JIMCTasA IIOYBA; \'\/“h —=2
3 — coJioner 0 ) | L1 -5J

1
17 Z2 3 ¥ S5 6
BpemA , yace!

MOBePXHOCTh IUIOMIAMKH YKPHBAETCHA TaK, KaK 5TO OIMCHBAJOCH BHI-
me. Coyctsa ompeneseHHbit TPpoMeKyTOK BpeMeHM (CM. BHIIE) HA ILIO-
magke ompeneaserca HB.

Jlns onpenenenns Bogonpormmaemocte yao6eu taxske upuGop [IBH
(n1s ompepmesenmsa mojieBoit BomoupoHHHaeMocTs mouBm mo Hecre-
poBy — puc. 18). On cocTodT U3 ABYX IMJIMHIPOB PAa3HOTO AMAMETPA
(yueTHOrO W 3amHUTHOrO), MITATHBA-IOACTABKM (Miaf GaIKOB) M NBYX
TrepMeTHYeCKH 3aKPHBalMuXcA 6a4KOB eMKOCTHIO mo 6 ., KOTOpHe
CAYIKAT IS aBTOMATHYECKOIrO IOMNEP)KaHUs YPOBHA BONH B 0GomX
muauHApaX. Bauku mMeroT BofoOMepHEIE cTeKiIA ¢ LEHOH [ejeHHd MKa-
ae 0,1 »2. B BHKHEEl 9acTé MX YKpenjeHO mO ABe TPYOKM ¢ KpaHaMH,
OHA M3 KOTOPHIX CIY/KUT JIJIA TOJaYd BOJH B IMIWHADH, Ipyrasg —
I mojgadd Bo3gyXa B Gadok.

Hayaja ombiTa
IIpOROITHH - CpenHAa Bo-
TeNlbHOCTD HOMpPOHMIAe-
f&“}a‘fa{*{gg MOCTb 3a 3TO
ES = & & Bl £l £l MHH. ” BpeMA
] -~ n ©o ~ (2] (=2
4,00 | 41,60 (41,70 { 0,80 | 0,80 | 0,80 | 0,80 1,15 1,33
0,53 10,53 0,40 | 0,40 ( 0,27 | 0,27 | — 1,55 0,87
0,66 [ 0,40 | 0,66 | 0,40 | 0,13 | — —_ 2,07 0,79
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{lunmanps: BpesaoT B MOUBY TeM ske cmocoboM, UTO M paMsl 3a-
TéM HAa IITATHB-NOJACTABKY YCTAHABIMBAOT MABA 3aMOJHEHHHIX BO-
moit 6adra, OMUH M3 KOTOPHIX MOJKeH MONaBaTh BOLY B YIeTHHIH LH-
auHAp, Apyroi — B samuTHHI. Kounn BosgymHEX Tpy6ok pacmo-
JaraloT 00 ypeay BOAH B IMJIMHApPAX, a BOMOBOYCKHHX — HAa 2—3 ¢k
HmKe. Bony samumBaroT u3 Begpa OZHOBpeMeHHO B 06a IMIMHApPA 1O
cmenuaibHOii MeTkm. CHauaja OTKPHBAOT BOJOBIYCKHEIE TPYOKH,
3ateM BosfymHse. Coderanme sTux TpyGok obecmedmBaeT HmOJJep:Ka-
HHe TOCTOAHHOTO YPOBHA BOAB B MMAKUHApPax. Pacxox Bombl perucr-

7
Puc. 18. Ilpu6op IIBH pasa
” onpeneNeHus nonenoﬁvnouo-
NPOHNIAeMOCTH (00muit BUH)
1 — npobKa;
J 2 — IIKajJla y4yeTa pacxofa BOMBI;
- e 4 — oTBec;

5 4 — raiilka NJjia 3aKkperyieHus HO-
- JKEK;
6 5 — HOKHN UITAaTUBA IOACTABKM,
0 7 6 — TpyOka [ua nopmaym B Oa-
g 4YOK BO3AYyXa;
7 — TpyOKa NJA NojavYM BONBL B
g LUITHHAD ;
8 — Y4YeTHBI LMJIMHID;
9 — BAMUTHBRIA LUIAHAD

pupyercsa IO INKaje dYepe3 oOmpeflelieHHEIE IPOMEKYTKHA BPEMEHH.
Baukn ¢ Bomoii ciegyer 3amuImaTh OT COMHIA, He JONYCKag UX Iepe-
rpeBa, 4ToGH BO3AYX B BepXHell dacTu (GaduKoB, HarpeBascbhb, HE BHI-
TQJIKABAJ B NWIMHADH 0OJbINEe BOXBI, 4eM 3T0 TpefyercA B JAHHYIO
MHHYTY.

Haxosxaenne BoAHO-QH3NYECKAX KOHCTAHT
nyTeM aHAJIN3a PAOB BEJIMYUH BJIAKHOCTH
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