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B ohopruke uajoens NHajuMo-sMeroduneckie  paipaloTi
G pacteTam § KOHETPYKHUAM PaIAUNNNYE MOWUN Q48 ORUCTRY
Kaxgaos, daeTca  o030p MEXANNINPOGAMHOZ0  CTPONTEALCTEU
capboxux copudontaasias dpex a Noaodnod crenu, payuoRaas-
HOZD PENOME ACHTOUNMX & (NHEPOAWY aodonodBeMHUKOS, dacd-
chisanuyux P0G wacocod, sodosepod dat paMepeRns pacxodos
dodm HE MEAUOPATHANMY — NACOCNWX  CTONNNOX:  OCACHanoToR
HONPOCH  HAIHAYENNS IOPATYPSE  TEISUIMEPENIS NO OpOCH-
TEABNBIX CHOCTENIX.

Kuuza npedwaanauese dan wayumsee pobornuxkos, coTpudui-
K8 NPOeRTHHE OpraNusoiud, aonapoaTos, ppenodadgaredcd o
CTHeHTOs Y308, Cneyuaruaupyouiixcs e ofaactu eudporexiu-
Kit, MEXQRUKL & TEACMEXTHUNK,

OTBeTeTBENHHA pegaKkTop
KAHANAAT TEXHNYECKNX HayK

3. X, XVCAH-XOAXKAEB




JI. 1. SAHLLEB

KAHAMOOYHCTHTEJbHBIE MAIWHHBI H BOIMOMXHOCTD
HX HCNOJB30OBAHHA HA OYHCTKE
BHYTPHUXO3AACTBEHHOA CETH

Ias nojaepmanns Kasanos B paGoTocnocoBHOM COCTOSHHH €Heroi-
HO MPOBOAATCHA PaloTHl NO OUHCTKE X OT HAHOCOB H PACTHTEJILHOCTH O0Le-
MOM (Toakko no YaGexuctamy) ceolime 40 mauw. a® B roj.

3uaunTenpHas uacTh 3THX palor MexanHW3upoBaHa M BLINOJHAETCHA
BOAOXO3AHCTBEHHEIME OPraHH3auMAME, pacnojsaraoumyMy OGoasminM  nap-
KOM 3SKCKABATOPOB, 3EMJCPORHO-TPAHCHOPTHLIX MAlIHH H 38MJCCOCHBIX CHA-
PHIOB. :

Mexann3HpoBaHHAA OMHCTKA B LEIOM NPOH3IBOANTCH Hd MarucTpaib-
HEIX KaHanaX, Kojdektopax # OGojbiueli HacTbio  MEKXO3AHCTBEHHOH
HppHranuonHoi cetH. Ha BHYTPHXO3AHCTRENNON Ke CeTH H3-3a OTCYTCTBHA
CNemHanbLHLX MAWAK OYHCTKA OCVIILCCTRIACTCR BPYUHYIO, TONBKO N0 Y30eKH-
crany oGbesm Takoro poja paGor aocturaer 20—25 MaH. M, HA YTO 3aTpa-
YHBAETCH 10 7 MJH. ued-jaHeil.

[TonWTKH HCHOAB30BATE HA STHX PaduTaX 3IeMJIepoiiHble MAuMHb 00-
Hero HaAIHaAYMeHw#A HCe TNPHBETH K MOJOAKHTOILHLIM  Pe3vabLTATA M. "nasubie
NPHYHHE], NPENATCTBYIONINE HX  BHEAPEHHIO,— HECOOTBeTCTBHe  pabouero
-ilﬁﬂP}".’IﬂHilHllﬂ nonepeyHoMy CedeHHK KaHaaon, Manan NpoHIBOAHTENL-
HOCTH NPH HUIKHX YAeIbHbIX 06bemax patGor (0,07—035 a?), orcyreraue
npoesjia  JLIH MAUHH BAOOL KAHANOR H HAaaHuHe APeBeCHbIX HHCHH_.‘J,E!IIIﬁ.
B npakteke cuutaot, uto A1 padoTel OANOKOBIIOBBLIX 3KCKABATOPOB MH-
HAMaJbHLIT O0beM BhIEMKH Ha 1 noz. m KaHana aogskeH ObiTb HE MeHee
4—>5 emKocTell KoBIUA,

I8 HCMOJLIOBAHHA SKCKABATOPOR HA KaHAJIAX C© MaJBIM CceYeHHEeM
H MEHLIINMI VIeTbHEMH oObeMamMi paGor TpefyeTcs BLICOKas KBajdH(H-
Kalllg MAIMHHHCTS. {}..’I.Ili'll':ﬂ FATPATH JAONOAHHTEILHOTO BPpeMCHH HE Hano-
HEeHHe KoBlia o0VCAOBAHBAIOT VBEAHYEHHe [POJ0TKHTENLHOCTE UHKIA N,

CAEORATEILHO, CHHAKCHNE NPOHIBOANTEIRHOCTH MAUIHH,

BesescTeie MAIOMEHHBIX NPHUMH  BBIIVCKACMBlE OTEYECTBEHHOH Mnpo-
MBIULTEHHOCTRIO  IKCKABATOPH IUMKANMHOTO JIefICTBHA Ha OYHCTEE MEJIKON
‘CeTH He NPHMeHAKTCA.

ﬂ,—'lﬂ CTPOHTEILCTHIL H OYHCTEN MEJHOPATHBHBIX KaHAJ0B 3aBog iKpHL"
MBIl SKCKABATOP® BHITVCKAA CHCUHATHHBIE  MHOTOKOBUIOBHA  SKCKABATOP
nonepeinoro konawus IM-161 (pue. 1). OH COCTOHT W3 T71aBHON W BCHO-
MOFATEJLHON FVCeHHLl, COeAMHENHbIX Memay cofoil TeaeCKomuueckon Tpyo-
YATOH paMoil, NOIBOARIOULEH HAMCHATE PACCTOAHHE MEMAY IYCEHHLAMI OT
1,75 1o 49 .

Buytpst TpyG paMul pacrofoAeH TeTecKONHHECKHil BaJ, NPHBOAAULHA
B ABHAKEHHE BCNOMOraTeqbHYIO TYCEHHLY.



OcnoBuble MEXanU3MBLI 1§ CHIOBasi YCTAHOBKA CMOHTHPOBAHBL Ha paMe,
onupawiencs Ha raasiyio rycennuy. Ha pamy yveranosaena croiika, K ko-
TOPOIl NOABCIICHL KOBIIOBAA pama u Tpancnoprep, Ilaauupyiomee 3geno
NOBOPAYHBAETCH OTHOCHTEABNO KOBUOBON pamu na 1507,

JKCRABATOP MOMET OYHULATL Kamaaw ravorson 0.65—1.5 M, wHpHHoil
no sepxy 2,5—3.5 u, vpHaMansuoft wepunofi no avy 05 a ¢ oTKocaMu oT
1:026 np 1: 1.

Bo spems paGorsl, NpH nepeMelleHdy  SKCKABATOPA  BAMIL KaHala,
ROBLUIAMH '_'L',:LEI.".IS!IHTI:.'EI HEaHOCK C©CO JIOHA Kanaaa o E'I."II:‘I]al"_-.'t"T-I."H TI|'IJ-!.1FT.‘.|]1}*
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Puc. 1. Cxema sgckasatopa IM-161.

I— raspmid rycesind, F — OoMoTaTeALNSE FYCEHMES, Je TRYONATAE (A, J— HARHNYOELEE
anEnn, J o— cTofiNE, f—R0nnopaE M, F— TRINCIORTC.

mpit orkoc. CpesaHHblii TPYHT BBHITPYKAETCH Ha TPAHCHOPTEP, KOTOPLIN
oTOpaCHBAET €ro B CTOPOHY OT KaHana Ha paccTonHue 1o 3 M OT ocH
MALUIHHE,

IKkckagatop IM-161 momer paorats Ha Kanajaax, e 00CAKEHHBIX
AepeBLbAMH HAH o0CaMeHHBIX ¢ OJHOH cTOpOoHe, B nocieidem caydae naa-
HUPVETCA OAHH OTKOC.

Heswcokas npoxoAHMOCTh MalIHHLL, YTO ARJINCTCA ee HEAOCTATHOM,
TpeGyeT nNpeABapHTeALHON NMOArOTOBKH NYTH BAOJL KAHAI0B, ric B Bere-
TRUHOHHELT TEepHoa OTCYTCTBYET Npoesi

PaGouyee ofopyloBaHHe MHOMOKOBILIOBOMD 3KCKaBaTOpa HECOBEPILEHHU
n tpebver gopaGotku. llo aaunsim npod. E. @, LWewko [3], 40% wmow-
HOCTH, NOABCAeHHON K paGodeMmy OpPray, 3aTpaulBACTCH HA TPelHe KOB-
woBoft wenn o rpyut, 10—na noavem rpyata u 50 — wa pesanne, Fa mou-
HOCTH, pacxoayemoil na pesanne, ne menee 20—30% naer va Tpenne rpyu-
Ta 0 CTeHKH KoBa, O6unil K. 0. 1. MAWHAL ¢ YYETOM NOTeph MOWMOCTH
B nepeaavax He npessinaer 0,3—04.

B. H. Bepasucknit [2] yeranosua, 4To Ha 3anOJHeHHe KoBLUER 3IKCKa-
satopa IM-161 aarpaunsaercn 30—60% ofwero pacxoia SHepran Ha
konamne, Tem He MeHee, N0 NPUHLHNY JelcTeis Jannbiit paGounit oprau



HEHOONEE NOJAHO VACBJICTBOPACT TPeOUBAHMAM, NPEABABIAEMbIM K KanaJio-
OUHCTHTEABHBIM MalllMHaM: OH o0ecneyHBAaeT XOpollee KayecTBO AHA H OT-
KOCOB KaHatda, He TpeOylownx nocheayioweil naannposku,

B Esponeiickonn wactn Colo3a Ha OMHCTKE MeJKHX KaHAJIOB HCNOAb-
3VIOT NAYHKHLC KAHABOKONATEAM B CUENC ¢ ABYMS TPAKTOPAMMH, HAYULHMHN
Mo pasHbiM CTOpOHaM Kauaaa. [Ipn nmepeaswskenin KaHaBoKOnaTteas rpviT,
NMoApesacMulil  JeMeXOM, NOAHHMASTCS NO OTBAMAM I OTRJIAALIBACTCA 1o
Gepmam Kanana., CHIBHO NepevBiamHennbiil TPYVHT, HMeRA Maduii yroa ec-
TECTBEHHOIO OTKOCH, He NOAHNMAECTCH NO OTBAJY TaK, Kak 370 OLBaer B
FPYHTAX € eCTeCTBCHNOI BARKNOCTbIO. B peayanTate rpyHT CKanaWsaercs
nepel KOpOoveoM, YTO CBA3AHO C 3aTpaToil GOALINCro TArOBOro YCHJIHA,

. A, JKnanna, npoBoanBulas HCCIenoBaHWe TEXHOJTOTHYECKOro Mnpo-
lecca OMHCTKH Kanaaop MeJkoil OCYWHTENLHON ceTH KallaBoKonareaeM, oOT-
MCYACT, NTO Pa3Meput ero paGouero OpraMa A0/KHE COOTBETCTRBOBATHL Paa-
Mepam Kawaaa. Ecoan paGounii opran mmpe xkasana, o paspyvulaer ero 07-
kockl. Ha wipokunx Kawatax noapesamsmii rpyHT npoxoant ia paGouudi
OpraH Hepes eaH, ofipazoBaiHble CTEHKON KaHAIa H OTBAJAMH KAHANO-
RONATE N,

B pailonax cpeaneasBaTckx pecnyGAHK Ha KaHalax BHVTPHXO3AMN-
CTBEHHOI CCTH, NMPOXOAALIHX B BHEMKE, B NOJYHACHINH-NOJAYBLWCMKE H He
OOCHARCHHBIX JIEPEBbAMI, MOMHO NPHMEHATh TAKKE KaHABOKONATEIM,

HenoakioBanie KaHaBOKONATeIell Ha OYNCTXe KailaJoB, NpPOXoasuuix
B HACHNH ¢ HeOOALWONR WHPHHON nam6 no Bepxy, HeueaecooOpasHo, Tak
KiK BOIHHKaWWKe OOKOBHE pacnHpaiollfe VCHAHA paspyiiawnT ceueHHe
KAHATA W B OTKOCAX MOABISIOTCH TPEHLHHE,

[MponssoaurensiocTs arperata npH  YAOBJACTBOPHTEILHOM  KauecTBe
paloT BLICOKAN M COOTBETCTBYET JUIMHE Kauala, npoiitennoil  Tpakro-
pamu C-100 wan C-80 Ha neppoil nepeave.

K coaacHHio, TAKOTO poia OMHCTKE BOIMOXKHA JHIIL Ha OUeHb
OFPAHHYEHHBIX VHACTKAX KaHada: 0H0JbUIHE KaBadbepsl W JApeBecHHle Ha-
CaMACHHA No O0CHM CTOPOHAM Kawaja, wpesMepHas H3IBWIHCTOCTD MX
B NA3HE He NO3BOJIAIOT NPONIBOANTE  OUMHCTRY MIVAHLMI  KauaBoKona-
TCARMH.

B paiionax Epponefickoii wactn Coosa Ha ouncThe Topdansix KaHas
HCNOMB3VETCH  KAHABOOUMCTHTEILHAS NPHULHHAR IWHEKO-POTOPHAR MalHHA
KIILI [10}. Oua paGoracr B npuuene ¢ tpakropox JT-54 nwan JAT-35 «
npeanasHadycia 4J8 OUMCTEH Kawatdos (ravoumHoid a0 18 u) or wanocos,
naa, Oyael, muakoh maces u topdanoll kpowsn. Patounii opran KITHI —
wHek, B wowie sabopioil wacTh WHeKa WAPHEPHO K €70 KOPNVCY NPHKpe-
MAACTCA METALIHMECKHIT LIHT, pasMceppl KOTOporo COOTRETCTEVIOT NONepely-
HOMY CeYeHHK OYMllaeMBX KaHJ.10B,

ek oanozaxoanuit. ¢ anaserpos o waroMm, panusisin 304 am. Une-
A0 00OpPOTOR NIHEKA, NMOCTYNATCILHEE CKOPOCTH  MALIHHE H OKPVHKHBE
CKOPOCTH poTOpd, NPCAHA3HAMCHHBIE 445 BoIGpachBania Maccw, paspafa-
THBACMON IIHEKOM, NpHBoaATCH B Taba, |,

PaGounii oprau pacnoaaraercs ¢ npasoii cTopoHs Mawmnes, OpHenTi-
POBOYHAS  [POH3BOJHTEILHOCTE MalUMHLL 38 4ac unctoii paGorm 100 A2,
HaabHocTh oTGpackiBanis PpyHTa M3 Kanaaa jgoctiraer 15 a. Bec maum-
ne 2250 k2, B TOM unHCaOe KOHTprpyaa 450,

Buifpacuipaioutee yerpoiictso npeactasaser coloii porop AuamMeTpon

MM, COCTOAMIHA M3 ABYX Jonatok wupunoi 200 .

Mawnna ounulaer KaHal 3a OANH-TPH NPOXOAA, B 3ABHCHMOCTH OT Be-
AHUYHHBE OUHLLAEMOTo CJ08 H TIVONEE Kanaaa.

Haunan Mauwmia we scnWTWBadace B veaoBuax Cpeaneit Asum, no-
STOMY 14Tk BHIBOAKW O €€ 3(hQeKTHBHOCTH Ha OYHCTKE BHVTPHXO3SICT-

=1



BeHHBIX KaHalos npesiaespeMenno. OAHAKO BCACACTRUE  HELOCTATOMHOI
sanespeniocti kanasoouuctuteas KI oxameres sano npucnocodaen-
HEIM 08 pafoTel HA BHYTPHXGIANCTBCHHHY KaHATaX, XOTH COBUKTOB 1,19
ero HCNoaL3oBaHHA ropa3lo Goasuie, 4YeM 148 KaHaBnokonateas., Taxk Kak

patouufl oprai, paciuooxei-
Ta6anual puil c60KY MAWHB, [03BO=
. . JUT NPHMEHATHL €€ Ha Kaud-
| Mocrynareasuwe | Okpymuie 18X € ojHOCTOpOHued 00-

e |1
Hepe Incao CROPOCTN, KM [¥ac |(CKOPOCTH Hi cagarof.
xaqa  (obopoTon : ~—— | KOHLE AONAT-
TPaK- | meKd B| C X040- |0€3 X040~ T Ty W_'l PaGounil opraw MWHEKO-
topa | 1 wmn | ysenw- |ysensunel 5500 5T BOTO THNA,  KAK  1I0KA3aan
s lali S L S . HCOHEITAHHA KAHAAOOMHUCTHTE IR
L]

\ 240 1,33 3.88 7.5 Puruep”, MA0X0 paGotaer
9 983 1,71 5.01 8.9 B TJIHHHCTHX TrpynTax Ge3
3 330 1,99 5,85 10,35 ponn. Beanununa yviaaagemoro
g 004 ‘;ﬁ E'ﬁ: 15,80 CAOH HAHOCOB 38 OJHH 1PO-
o el s . xo1 He npepumaer 4—5 cu
1 NP MNOJAHOM  HCIIOAB3IOBAHMI

MOLLHOCTH ABHraTeas (45 4.¢.).
Ha xgananax co caoem BoAW W HA NCpeyBIaAHEHHHX W HAHCTHIX PYHTax
(Kora npousocTs nX Heseanxa) umekonsti paGounit opran Ooaee sdhex-
THBCH.

Caofoanas nojgecka wHexkosoro pafouero OpraHa, Kak ST0 BHINOJ-
Heno v smammps KT, we faer BoaMoAKHOCTH OYHMILATL AHO [0 BCEMY
COYEHHID Kanaaga B INMOTHEX CVIAHHHCTHIX rpyHTax, Hanboaee XdpakTep-
HuX a8 Cpeadein Asuu,

CaefoBaTeqsHo, ncnoasiyemule 8 Enponeiickoit wacrn Coloda KaHA10-
OYHCTHTE M He MOryr ¢ Toil e 3(QeKTHBHOCTEIO paboTdaTh HA OUHCTKE
BHYTPHXO3RICTBEHNLIX kauados B pecnyGamkax Cpemmedi A3um B CHIY
ocolnix ycnosuil paGorT.

B cBfi3i ¢ OTCYTCTBHEM AOCTATOYHO 3(EeKTHBHLIX MAIIHH A1A OHHCT-
KM MEJTKHX OPOCHTEIBLHEX H OCYIHTEALHLIX KaHAJ0B B HEKOTOPHIX HAYWHO-
HCCIEOBATE/BCKHY  VUPEHACHHAX M KOHCTPYKTOPCKHX GHOpo  cO3JaHbi
ONEITHBIC IK3CMILIAPL HABECHBIX MAlUHH ¢ PA3IHYHLIMH BHaamu pabouero
ofopVI10BaHHA,

YEpauHcKuil HayuHo-HceAe0BaTeILCKH  HHCTHTYT THAPOTEXHHKH H
meanopainn  (VepHHUWUTuM) paspaboran KaHal0OMHCTHTENL Ha TPAKTO-
pe JIT-54 ¢ poropumm padouns Opranom,

Hasecnoe oGopyaosanne co crpeacii i paGovHM OprasoM CMOHTHPO-
BaMel c3aau Tpakropa. [Mpuson padouero opraHa OCYUIECTBIAETCA OT Bald
orhHopa MOIULHOCTH TpakTOopa.

B paGouem nojoeHuy och potopa neplueHAnKyaAapHa naockocTe OT-
KOCa, NPHUAETAIOIEro K TPaRTOpY.

[lpn oumcTKe TPYHT JONATKaMmi POTOpa CPe3aerTcs C OTKOCA W 4acTH
AHa Kanana, a 3atem uentpobexkHofl ciuaofi oTGpackBaeTCs Ha PACCTORAHME
a0 15 m.

Mo aauuasy J1. C, Jlactouknua [G], MakcHMaakHaa NPOH3IBOIHTEh-
HOCTH KAMAJOOUHCTHTETH HA OYHCTKe [PHIOPOHHOMD KKOBETa JAO0CTHI.IN
126 a% Buicrpo spamaommiicss porop OOGECHEYHBA BHCOKOP  KauecTso
paGoThl, OCTaBAASA Nocae cedd YNCTHIME OTKOC i 4acTh AHA KaHadd,

[MoaomuTeAbHOe KauyecTBO AanHoro pafoyero oprama — BBLICOKas npo-
HABOANTEABHOCTE NPH CPARIMTEALIO HecAKHON KOHCTPYKUHH, He Bja-
BAACH B AHAJH3I veTpoieTBa M paloThl KaHANOOUHCTHTEIH, OTMETHM, HTO
ero paGounit oprak B 3HaMHTEILHO GOMbled cTeneny npuenocofaen 117
pureTki oTkocos, Ha Kananax TpaneuenlansHOro CedeHius C LWHPHHON N0



auy 0,5 M, npn ToaumHNe cpesacMmoil CTPYMKKH TPpyHTa Jdaxe B 10 cm, no-
TpeGoBancck 0wl [HATH NPOXOAOB 1O OAHOMY MECTY, W4TO, HECOMHEHHO,
SBIAETCH GOJAbLUINM HEJOCTATKOM KaHATO0MHCTHTENNA.

B 1957 r. wa Cpeanea3daTchoil MAUHHOHCNBITATENALHON  CTAHLIMK
{CAMHC) HensiTaH WHEKOBBIl KAHATOOMHCTHTEAL ¢ WeHTpoGekusM pa3-
Opacuisatency J1-342, waroronsenusii Munckuym 3aposom «¥YaapHHK»,

Mawnda npeiHazHavyeda A8 OYHCTKH OT HAHOCOB OPOCHTEBHBIX I
APEHAMHLIX KAHAI0B NP HATHYHM B HHX clos Boast o 150—200 ma.

OGopyaoBaHHe KaHaJOOMHCTHTEIN CMOHTHpoBaHo Ha Tpaktope IT-54
¢ xpgovMmenbiunTeaes. COcHoBHble ¥3aw  Mauwmdet  (puc, 2) — paGouiit
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Pue. 2. Cxena wauasoouncrutean [J1-H2,

{= PROGOUNHE GPFAN, 2= N0IRCCKY PABDUICTO  OPUEHD, T S5020EE  CTORKE, F— PRAPATINNECHGD obopy a0RaHe,
F— UpHBOA PALGUCTY OpFANE, S=— IpOTHROREC,

oprad, noipecka pabGodcro oprada, IAJHAH CTORKA, FHAPABIWYECKoe 0060-
PYAOBAHHEe, NPHBOL padoderc oprada, npoTisoeec, Mawmnna cHabaeHa
VCTPOHCTBOM 1A ABTOMATHHCCKON OCTAHOBKH TPAKTOPA NpPH [eperpyikax
pabodero opraua.

[puawin geficTBua aBTOMATHUCCKOrD VCTPONCTBR  OCHOBAH Ha TOM,
HTO HPH Aeperpyske padounil Oprai BMeCTe ¢ paMoil 1o AeHcTBHeM peak-
THBHBIX CHJI, OKA3bBAI0IHX J000BGe CONPOTHEICHHE  IIHEKY, nepeMe-
UWEHCTCH HAZAL W, JIEHCTBYA Ha Nepeaaioning Mexannss, BeKAOYaeT nojauy
TOILIHBA JABHIATEAM0.

Bpautenne paGoueMmy oprasy nepefgaetcs or Bada oTGopa MOIHOCTH
TPAKTOpa 4epes .‘I-I}'EI}T}‘ NpeiciLHOre MOMEHTE © LENHYI0 nepejady, ycra-
HOBJICHHYI0O B KO#vye noaseckd. lloasccka, yvnpapasemas AsyMa roipo-
UHARHApaMH, NO3BOTACT NPOHABOAHTHR  HeoGXO0AMMEIT  BeLler  palouero
Opraia " VIepHHBATH ero B TpefyeMoM NoTOMEHHH,

Mast ypasroBewusanng oGOpYACBAHHR ¢ NPOTHBONOJIOMKHON CTOPOHEL
TPAKTOPA HA COCHHIABHON pame [OJBSIICH  MPOTHBOBEC, VipaBascMblil
THAPOINHJAHHAPOM,

PaGounii opras (pue. 3) coctonT H3 0IHOBHTKOBOTO UIHeKa W pOTOpa-
pasGpachHBATEIR, CHANMINX Ha OIHOM Baly H 34KIOUEHHBIX B KOpPIyC-
VaHTRY. CBepxy MIHeK 3aKPHT WIHTOM. POTOp MKeCTKO 3aKpenieH Ha Ba.y
pafiovero opraHa, & IIHeK NOCaMeH 1ta Hero W cBOOOAHO  NPHBOJAHTCH
‘B BHMKEHNE OT pOTOpa PerviiHpyeMon KOHHYecKoil ¢gpurunontnoi mydiroi,



Mepen nauanoy padoT KaHAJIOOUHCTHTEIL

VETEHEBIAHBAETCH CEI'I."IH}'

Kanasia; pabowmii Opraf ¢ BDAMAIOUWHMCH POTOPOM ONYCKACTCH B KaHa.dl.

Pue. 3. Padoqamil opran wanaaooun
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= pamomgrT¥ Rl mEcK. 2 — porop-paabpaci-

BATEAE, J =T,

cTi-

Kajaao04yHCTHTEN L npH  OMHCTKE
Aauraercs co ckopocrsio 0,53 — (1,93
KM wae, CTpy#Ka HAHOCHOIro rpynTa
nojpesactTcd pexyule A0060B0R KpoM-
KOA WHeKa u MNoJacTcH K poTopy,
KOTOpHt uenTpodexioil CHI0H Bh-
Op ICHBAET €¢ H3 ,VAHTKH® Ha npo-
THBONOAOKHYIO CTOPOHY KaHaxa na
piccrosune a0 15 M. Toaumua
CTOVIKKI, HAH BeJiqHHa [1poaoaALHOf
MJAAYH HA OAMH O0OPOT WIHEKE, yie-
SdAHUMHBRCTCHE C© NORKMITSHPEEM EI{HPUETJI
nepejiBiKeHns Tpakropa. 3arayOae-
ue o CKOPOCTh NEepeABHIKCIHA Mi-
IWHHE VCTAHABAHBAWOTCA B 3aBUCH-
MOCTH OT BHAA ¥ COCTOAHHA HAHOCOB:
HA TPYHTAX © Ma10ft Mexannueckoi
NPOMHOCTLIO OHK Y BEAHMHBAIOTCH.
lNokasaTean, XapakTepHsywouine
padoTy MamiHel, TOAVHEHB NPH HC-
NETAHNN €€ Ha JABYX PasAuyHLIX
YUACTKAX OPOCHTEARHOIO Kanaaa, 3a-
JAuToro caoem noaw ao 30 ca. Ha
nepsom yuacrke (Aanna 45.u) rayouna

Kanaaa He npeswiwana 1,2 m wa wropom (aaana 40 m) — 0.7,
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Kananoounerutean J1-342 owpuan kawaa s3a uetwpe npoxoga: ABa —
No JHY Kanana u 1Ba — 110 OTRKOCAM,

lexsusecxan xapaxmepucmuxa Mawanw Jg-342

Tun sanidin
Tun TpakTopa
Tabounii opran

Ipunoa padonsro opraws
Hueao oboporor pabonero op
raHa
Vnpapaenne padounsy opranos
Pazvepd ouHmaesuy Kanaaon:
MHPHIG 10 ANy
rayGuna
3AA0WEHNE OTKOCOR
Toaumns yaaanesoro cios na-
HOCOR B HIA
Teopernueckas NPOHIDOANTE L-
HOCT b
Padoume ckopocin
TpancnopiHas CROpOCTh
Trn ruaponacoca
Yaeasnoe JABACHHE HA TPYHI
Jopowunit npocner
FaGapuTa B TPARCHOPTHOM nO-
AOKEHHN:
1aHHA
WIRP I
BEICOTA
OOCayHBAOmBI  nepeonas

Hagechan

AT-54 ¢ xoi0VMEeHbIIHTEIEM
Ilinex anamerpos GO0 aw
ucnTpobexnniy  pasbpacupare-
e

(1 maaa orbopa MOUHOCTH

J80 b muiw
I'napananueckoe

=16 u
0,5—=1,5 .
| |

0,1—-0,6 v

150 w2 /wae
0.53=0,93 xufuwac
6,28 xu/wac
¥r=1

056 x2feu?

Pt ST T

4780 v
2520 wu
2830 a0 m
| TpakvopuecT



npﬂlt}iﬂﬂ,'llIT'E‘-'th'IJL."]h MAWHHK onpeJeandilch no BPCMEHH HHCTOR

pafioTh.
I.-.l-u'cllll'll.lilf', MCIVHEHHRE ]]I.‘Iil HCMETANHE, CROACHL B talht. 2.
TabGawuna 2
| Muacrox | Yuacrok 2
(A3ATCNL nocae 4
[Mokazarem 20 npoxe-| npoxo- 10 npo- | nocae 4
aa i X013 [npoxoaos
S : I :
CayGuua crpoMTeannan, af | 0,78 0,94 | 0,57 | 0.74
Ispuia no sepry, 2.29 22 | 1,93 1,93
iilmpuna no any, 0,33 0,8 | 0,47 | 0,57
[Taowans nonepennoro cewenns | | |
BLEPEIALMOro rpyHia, e I 0,20 = | 0,2
lMponasoanreabnocts, 43/vac | - 26,3 — | 27,6
1
Hpema ancrofl padorw, M. — | 20,50 — ‘ 17,42
HNamna nyTs, ar - I &M) - 160
lMocTymateannan ckopocTs, Mjcex — 0,147 | — | 0,153

Cpesannblit paGounM OpraHoM TPYHT B BUAC NyJbnn BeGpacuBaicH
B CTOpoHY oT kauana do 15 s [lpn paGore mawmnu Ha Kananax rayow-
Hoi Goaee | wm BeaeaCTBHE Manoil BHICOTH NaTpyOKa WIHTKH M HeLOCTA-
TOMHOTO Yriia e NMoBOPOTa NyJibla YaCTHYHO CTeKaja B KaHam,

anl[CTEB-"IEHHHH Hda HCNBITAHHE MAWHHA HMETA KOHCTPYKTHBHBIE HC-
ADCTATEH KaK B nepegaTotuHoNM MeXaHHaMe, TAK H B CaMOM Pﬂ'ﬁﬂ‘lEH
oprane. M3 scero yyrewnoro mpemens, pasnoro 220 uac, 53 muu., obuec
BpeMsl NpoCTOCB H3-33 HENOJAJOK B MaluMHe coctaBulo 185 wac. 46 Mun.,
a udctoil pabGorel —12 wac. 22 mun.

Mexannam aBTOMATHYECKO OCTaHOBKH TpakTopa e obecneduBan
CBOCBPEMEHHOTO TOPMOMEHHS KAHAJ00YHCTHTENR npH BCTpeue pabouero
Oprada ¢ NpPensTcTBHEM WAH MJNOTHBIM TPYHTOM. 011 JAeHCTBHEM HHEp-
HHOHHBX CHI TPHKT'I]].'! MpoiAoJAdnT JABHTATLCA B TeEYeHHe KROPOTROTO NpoO-
MEXVTKE BpeMeHH B 3aJaHHOM Hanpaedennd. B peayastare B palouem
Oprake M ero paMe NOABHANCH OCTATOMHBIE AediopMaliiy.

K unegoctarkam pafouero opraHa npemie BCCro CIeayeT OTHECTH cam
DPHHILKN OTAeTeHHS W MoAauW FPyHTa Ha Jonatky swuiGpacusarteas. [lpn
BPallleHHH WHeka JoloBas pemynlas KPpoMKa BHTKa, 3apesasch B TOJALLY
HAHOCOB, OTACIAET CTPYHMKY ONpeaeseHHol  TOAULHHLL,  pasHoil  myTH,

NPOIIEHHOMY TPAKTOPOM 3a BpeMs ojaHoro ofiopota paloyero oprama.
pPH cpeanell NocTYnarcasnofl CKopocTH TpakTopa (L7 xsmfyac W CROpPOCTH

BPALICHHS WHEeKa 380 ofi Mux TOJMHHA Cpe3aeMoil CTPYXKH paBHa npu-
GANaINTEIBHO 3 CM.

Bo spema paboTtsl, npH OTCYTCTRHN NPOCKANB3LIBAHHA B KOHHYECKO
Mylre (HOPMAJIBHBI perum paGoTh), IWHeK M potop  BeOGpackiBaTeIs,
nocakeHHbe Ha OJHOM BaJy, BpallalTCs ¢ 0AWHaKOBON ckopocthio. Ta-
KHM 0OpazoM, cTPY#Ka rpylTa, nepemeuiaeMmas 6aaroiaps noBopory liie-
Ka, MOCTOAHHO NMOCTYNAET HA OJAHY H TY Me JONaTtky, Kotopas # Bulpa-
CHIBAET ee M3 VAWTKH., Bee #e octanwubie gonatiw s paBore noytH He
YUACTBYIOT.

Bropusm meaoctaTkom palouero oprasa SBAKETCA TO, HMTO cpe3aHHasn
CTPYHKA FPpYHTAa A0 NOCTYIJIEHHWA Ha JONATKY POTOpPa NepeMeuiaeTcs no
BCEll MOBEPXHOCTH BHTKA, MPEOJOJEBasi CONPOTHBAEHHS OT TPEHHA IPYHTA
Mo CTajaW W rPyHTY.



[MocTyiaenie cTPVEKN rpyITa Ha NOBEPXHOCTHL JONATKN poTopa, pac-
nogoserdoil moa yvraosm 105° K ILIOCKOCTH BHTKR2, CONPOBOMAAETCH, KaK
H3BECTHO M3 TeopHu pesanusn rpyutos [5], Goasumoi aedopmauneil CTPYHRY,
a CJACA0BATEABHO, W 3aTPaToil 3HAUHTENLHOrO KOJHHECTBa 3IHCPruH, 4TO
TAKMKE FABJARETCA HepocTatkoMm paGouero opraua.

B tom e 1957 r. Ha 3anafHoil MAaWHHOMCILITATEILHON  CTAHIUMH
(BCCP) wensithiBascs BTopolt sk3eMmnaap sammin J1-342. Kak eacayer
M3 orueta Janaamoin MHC, kanmaacouscruteas J1-342 paGotan yiosje-
TBOPHTEIBHO Ha OUMCTKE OCYUINTEIbHEIX Kananos B TOpQAHLX TPYHTaX.
Hau6oace sdpexTHBHO NPOHIBOANIACH OYHCTKA OT HAHOCOB  HeGOABLION
MAOTHOCTH, NOKPHTHX cjioeM Boast a0 30 ca: oOpaszopasluasics nyJabLna
Jerko BHOpacwBatachk yepes YJAHTKY Ha 8—I12 a.

IMepeyBaauennble nanock Oes BoAW  BHOPACKWBAJHCH H3  VIHTKH
-OTASIbHLIMHE NOPUMAMH, uTO OOGBACHACTCA  HCpaBHOMEPHOR  3arpyikoil
JONAaTOK poTopa.

[Mpr HenEITANMN MAWHHE Ha Kanaje, npoxoasiiem B MHHEPAJBHOM
FpYHTE, COTMPOTHBJAEHHE Komamio 3ameTHo Bospacrano, Ilepey paGounm
OpraHoM CKaniuBajiack Macta HaHOCOB B BHAC TPH3ML BOJOUEHHH, HTO
MPOHCXOANAD, OMEBHIHO, H3-3a NPOGVKCOBKH KOHMHYecKOi MydThl, YMelb-
weHne 0GOPOTOB WHEKA NPHBOAWIO K IECOOTBETCTBHIO Ero TOCTYNAaTeIh-
HOfi M OKpY#HON cropocTell # O6GpasoBANNIO MPH3IME BOAOUCHINA,

Peay.aibTaTl HCNLTauHs Kasadooudceruteas J1-342 B ABYX pasiHuHLIX
pafionax (¥3CCP n BCCP) w wpatruit ananns neficteun padouero opra-
Ha NOKasLBawT, uTo AatiHbll paloumii opram And OMHCTKH OPOCHTEALHBIX
kanajop B ycaoBuax Cpeameit Azun ne npuroacn. Ero sddextnBaocts
MOBHLIUAETCA JAHIL NpH YAAJeHHH HAHOCOB H3-NOJA BOAW W C He3HaUN-
TEeJbHOIL NPOYHOCTLIO.

[Mose DBelopyvecKHM HAYYHO-HCCAEADBATEALCKHM HWHCTHTYTOM  MeXi-
HH3AUMA ¢ FJeKTPHOUKALNK CeAbCKOr0 XO03AHCTBA CO3/1aH KaHaJ00YHCTH-
tean KOM-1, napewennnit #a Ttpakrop [AT-54A. B oramume or J1-342
paGouii oprad NPUBOLMTCA OT Bajga othopa MOWHOCTH TPakTopa c Io-
MOIILI0 BAJOB H KOHHUEGCKHY PEeAVKTOPOB, 3aKTIOUEHHEX B Koxyxu, Baa-
FOAapH HIMEHCHHOI noasecke pabouero Oprada Bec KanaJoOYHCTHTeNR No
‘cpapiennio ¢ sawnnoi J1-342 vaenswen. [To npuaunny paGots H npouec-
CY OUMHCTKH JAalHbii KAHAJOOMHCTHTEIb AHANOrHYEH MaluHHE I-342.

Tor e HHCTHTYT CO31an Mawwee Ha Tpaktopax HT-55 n C-80b
¢ Godee copepmennuy padounsm  opramoMm. B oramume or KOM-1 rpyst
paspabaTeiBajcs JonatkaMu  pasbpachlBaTens, HMEOUMMH  HIOTHYTLI
nonepeutslii npoduab © pemylleli Kpomkoi. BBHAY OTCYTCTBHA WIHEKa
B IOAHHOM I]ﬂﬁﬂ*-I{'H aprane CONPOTHRAEHHE OT NPEOaOJICHHE CH TPeHHA
aHauKMTeIbHo vMmenbweno, [laasnoe nepemelnlenne cpe3aHHoro rpynta no
BOFHYTON  NOBEpPXHOCTH Jonatky ofecrnedHBaer MeHbluylo JjAedopmauuio
CTPYHKN ¥, COOTBETCTBEHHO, MEHbIOYI0 3SHEPrOEMKOCTL KOTIAHHA.

B 1960 r. 83 CAMHC npr unawem yvacTHH HCNEITAHA KaHAJI004H-
crurensias mamnna J1-342A 3apona «Yaapuuk» [4].

Texnuveckan xapaxmepucmuna Kanasoovacmumnean Jg-342A

Tun Manms Hapecnoa
Tun Tpakropa AT-54A ¢ xonovMenslireaesm
Tuns camenumx padounx opra- 4-ronacTuslit poToOp ANAMETROM
now SO0 e
Cxpelkonut 3 15 ckpefros ¢
maroMm 207 aw
[pnooa pabodero oprana Mexaunnecknii, or sasa orbo-

P MOIHOCTH



Yucao obopoion padouero op-
ran
poOTOPHOro
ckpebkoporo (10 Beayuen
ANCI0UKE)
IHnpmia ckpedra
Bucota ckpebka (or uenw)
Yopapaciue paGonns opraios
FaaMepn ovHuaeMuy Kananon:
HMpnHa no any
rayGnma
JAAGHEHHE OTKOCOR
Texunqctkan npPOHIHReINTEAL-
HOCTh
PabGoune cropocTi
Fafapninl B8 TPARCNOPTHOM [10-
AOHCHINH
a1anma
MM PHHA
BLCOTA
Bec wapecHoro olopyiosains
¢ poropHns pabouuM opra-
HoM
co ckpeGronuy padouns
Opranus
Ofcaymnpawimni nepconaa
Veaoune oMBCTEM

K AHANOOUHCTHTE B

peicTaBascT

JUE ol

S5 olf i

MO e

130 .
I-Il.'li'lq"lll-'||1‘|‘."|:ﬁn|;."

0210 u
05—15 .«
121

I8 M yar
0,53 =093 xku/ac

4075 0 u
2TES
U

| ]

| ) w2

| TpakTOpUCT

Heofxoanso naidnyie B8 Kanaae
caod poan or 150 a0 250 s

cobon obopyaoBanne

Mapec o

(¢ aByMA CMCHHBIMH palouMMB OpPrauaMit), CMONTHPOBANHOE WA TPak-

Tope JIT-B4A ¢ xojoymetibiinreaem (puc. 4). _ _
OCHOBHEE V3B paMa, cMeHHble paboune opranst (poTopuuii u ckped-

KOBLL) M NepelaTouMHBT MexaniiM, Nepelaloltnil KpYTAUL MOMent OT

},{1*"{ —

Puc. 4. Kanaaoouncrnreas J-342A ¢ poranuonnsim paGouHs opranom,

pana orbopa mouHocTn Tpaktopa K paGouemy oprany. llepeanmit xouneu
Tl-06paznoil pampl WAPHHUPHO KPenuTes K nepeanell Gajke Tpakropa, 3ail-

HHI — K ROPMIYVCY ROHHYeCROrD

PEAYKTOPA,

BOCTIPHHHMAMONICTe BpallchHe

Basa orlopa MOULHOCTH uepes NpeaoXpaHnTelsiyio MydTy npejgeastoro

MOMEHTH.
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Buytpu pambl pacnojaraiorcs Badsl it ROHHUCCKHE PELYRTOPGL fepe-
parouHoro sexanuama. K cpeaueil yactH ee WAPHHPHO KPENHTCA CKped-
KOBBII paboanii oprad WK KOMYX Bajda poTopHoro paGouero oprama. Ilo-
sopor [l-ofpasnoil paMbl OTHOCHTENLHO NPOAOALHON OCH Tpakropa ocy-
HIECTBAACTCH ABYMSH FHIAPOUHJIHHIPAMHE, AEHETH}'mmHMH OT OJHOre pbhluara
rugpopacnpeieanrtets. Beinoc pafoyero opraHa OTHOCHTEJABHO [OPH30Hs
raabioil vwactu [l-ofipasioil paMmel NPOH3IBOAHTCA TPETBHM THAPOUHIHNL-
poOM, VIpaBIAeMbiM PhHArOM CHApPOpacnpeie nTe .

Poropuwii paGounit oprai, npejiHasHavedHHbln A8 QYHCTKH JAHa KaHa-
J0B, BRNOJHEH, Kak v veomepuieHctsopankon  Mawmuw BHHHM3CKX,
W npegactasaner coboit juck (Anamerp 300 wm), 3aKAWOMEHHBIH B YJAHTKO-
oGpasHBLl KOMKYX, OTKpuTHID cnepenn (pue. 5). K nepenneil cropone LHC-
a (moja vriaoMm 43%) npupapenst 4 [IOCKHE JOMATEH CO CHEMHBIME HOMA-

228 ——y

g

Puc. 5. Patouusl oprad poTauHORHOTO THA.

Jo= ROEYE POTOPE, J== IHCK POTOPD, J=— KOMIYC EOHEMECKOrD pEAYKTOP,
d— Yiop JONATEH, J— JONATKE, S=— HOWH.

mu, Homu nonatox sakpenienint He paiMajibHO, a ¢ OTKIOHeHWem Ha 157
B CTOpOHY, 0OPATHYIO HaNpaBJCHHID BpalllelHa PoTOpa, 4TO JaeT BO3MOMK
HOCTL NPOH3BOANTL pe3anHe C0 CKOJIbMKeHHEM H 3aTpaynBaTh MeHbLUIEE
KoviHyecTso sHeprui. llupuma yauTKooGpasHOro KOMKYXa HeOJAHHAKOBA,
C npaBoil CTOPOHEI (IO XOAY MANIMHBLI) OHa MHHHMAJbHAs W cOCTaBadAeT
100 aem, 3atem, oraGas poOTOP CHH3Y, B HaNpaeJeHHH K JICBOH CTCpOHE,
H NoaHHMascs Beepx, Koxyx pacwupserca no 220 mm, Taxkum obGpazom,
JAONATKH B NMpaBoil uwactH paboyero opraHa BHICTYMAKT BOCPe/, 3a CTEHKY
wowyxa Ha 30 mm, a B neBoil —He HOXOAAT A0 ee Kpaa, Boneacteue
3TOr0 TPYHT JONMATKAMH Cpe3aeTcd JAHUL B NPaBod YacTH poTopa, T. e, Co
CTOPOHL NPOTHBOMOJIOKHOIO OTKOCA KaHata, a MpH NoAXoide K npHieralo-
WeMy OTKOCY ero nojpesaer CTeHKa KOMyxa,

CrpeGkopblii paGounit opran — 370 GecKoHEUHas BTYIOYHO-POJIHKOBaA
enb ¢ warom 495 aa, ornbapomafs BeAYIOWYI0 H BeAOMYD 3Be3/I0YKH,
K Hapy#HOi CTOpPOHe LenH NpHKpenaedst 15 naockux cKpeGKoB, YCHJIeH-
HEX ¢ THUIBHO{ cTOpolbl pebpaMmu ecTkocTH, PaccrosHHe Mexay ckped-
kamu 297 ma. Jlns npejsapHTeNbHOro pLIXJEHHA TPYHTA K NepefHeMY
kpai ckpebka npuBapens 3yGbs Tpeyroawnofi dopmbl. Hatamenne nenu
PEryJAHPYETCA BHHTOBLIM MEXaHH3MOM, GJarofapa 4YeMy NPOHCXOAHT nepe-
MEIenne BeJoOMOll 3BC3J0MKH 10 HANpPasIfoiiHM nasaMm pamMbl Fﬂﬁﬂ“'ﬂ"ﬂ
oprava. Pacctoaude mexay ocamu spesnovex 1960 .
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Kananoouncruteas J1-342A npoxoans HenbiTaHus HA  ONBLITHHX NO-
A#x CpeiHeasHaTCROH MalUHHOHCIMTATEABHON CTAHUHH B [EpPHOL OYHCT-
HelX paGoT, ¢ fespais no anpedb,

B Mmapre #3-3a OTCYTCTBHS KaHAJNOB, 3300OHCHHBIX BOAGH, KaHao-
OMHCTHTb € POTOPHLIM palodMHM OPraHOM HCNLITHBAJICH HA 3AWIEHHOM
BHVTPHXO3AHCTBEHHOM KaHade c wupuHon no awy 0,5—0.7 x, no sepxy 0.7—
1.0 # ravGunoit 0,5—0,7 ». Mectamu aHO NOKphiBaIa BOAA ChROeM 5—7 CM,
Orkocel OBITH  3apoclinMil TPABAHHCTON pPacTHTEARHOCTHIO BBHICOTOR J10
30—40 em, ocTasiueiics oT npeamayuero 1oia. Baasuocts rpyura mwaxo-
aHaack B npeaeaax 25—30%.

Ha vuacTkax KanaaoB, NOKPBITHIX BOAOH, HAHOCHK CBOOOAHO CPe3aiHch
Jonatkamp paboyero oprada u suGpachBaIKCL HA paccToaHMe jgo 15 M,
NOKPHIBAH BCHO NPHICTAOUIYVED K KAHATY YacTh NOJAR MOYTH PABHOMCPHBIM
croeM. [py 3toMm kKoamyvxy He 3aluBancsd: Boja B Kanate Kak Obl YBEJAHYH-
EAIA NOABKHOCTL MACCK M TeM CaMbIM Ccnoco0CTBOBAJIA PABHOMEPHOMY
NOCTVIVIEHHI0 Ha JONaTkn poropa H BuOpocy ee¢ H3 Komyxa.

COBepPIIEHHO NO-HHOMY NPOHCXOAMNA OMHCTKa (€3 BOAL, XOTH TPYHT
M0 BJAAMHOCTH BHCUIHE He OTJAHYAJACA OT FPYHTA VYACTKA, [NOKPLITOrO BO-
Aol 1lo sepe npoaBHAKeHHs KaHAJOOUHCTHTONA BAOSL KaHala nepea spa-
UlaiuHMCcH poTopoM 00pas’oBwWBAJACh NPHIMa BOJOUMEHHA, KOTOPAs NOMTH
sakpeiBaja paGounil oprad. I'pynt Jonatkamms poTopa Ccpesancs  Hepo-
CTATOYHO, HO, TEM He MeHee, poTop HCeNbThBaa GoablIoe CONpPoTHBISHAE
CKONMMBILUCHCA MAcchl, B peayvabrare uero pabounil opran ocrananiupancs o
TPAKTOPHCT BbIHYAAEH OL MPHNOJAHKMATL €ro.

Onxa U3 NpHYHH CKOMJCHHA NEpeyBAamHeHHOro TPYHTA B HBHIE NPH3-
Mbl BOJOYCHHA — OQTCYTCTBHE HeoGXOAHMOra 3ajHero yria pesaHds y Homxd
JOMATKH, BOJASACTHHE Hero MpH He3HAUHTEILHOI NpoacisHOl nojaue pado-
Yero oprada (9,2 MM) 3a nepHoa NoBOPOTA OJHON JONATKH Macca wac-
THUHE OTOABHraeTca W sasopaunBacrca, [lpu paGoTe B Kawaje ¢ BOAON
IPOHCXOAHT NOACACHBAHHE BOIAL H VBJACHCHHEe € PFpymta. B 3Tom cay-
Yae rPVHT B BHIAe¢ NPHIMBI BOJIOYCHHH CKAMNJHBAETCA B MCHbLINEH CTENeHH
W Macca, Noape3aHHas JONaTkaMHi, BHIOPACHBACTCH H3 KaHajla,

Kak Ou10 OTMeuYeHo BLLE, ¢ NMOMOILK POTOpHOro paGovero oprava
B OCHOBHOM VIAAAACH CJ0H HAHOCOB CO [HAa Kauaja; npuuem H3-3a njio-
XGil RHIMMOCTH TPAKTOPHCTY HE BCEeria ylaBajoch pacnotaratTs paGoumit
Opras no OCH KaHada, # NMO3TOMY nojpesanca ToT HIM HHoi ortkoc, [lpo-
b KaHala HapylWAJdcH elle u NoToMy, uYTo Ha padodem oprabe oTcyT-
CTBOBA. KOMHPYIOULHIT MeXaHnam, HepoBHOCTH peabeda Tpaccel, No Ko-
TGPOH NepeiBHradHCh TVCCHHILW TPAKTOpa, nepelaBainch B YBeJHYCHHOM
maciitabe paGoueMmy opravy, BCACACTBHC UEro pPoTOp HHOrAa Wpe3aMepHo
3aravoaaaca B TOJILY HAHOCOB, UTO NPHBOAKWIO K OCTAHOBKAM ero BO
BpeMA AsMxKeHHus TpakTopa. Bo nabeRaHHe noaoMoK TPAKTOPHCT BHHYHRIEH
sl BuIrAYOAATL pabovuil opran W OCTaHABIHBATL MalumHy. Peryaspopa-
e sarnyGaenna pabouero oprada ¢ NOMOULLIO PhiMaros ruapopacnpe-
ACJEeHHA NpH MepeMCeHHOM PEJII:EEPE Tpacth OMEHL 3ATPYAHHTEALHO, Yacthle
NMEPeKTIONCHHA  PHIMArOB THAPOYNPARICHHS HEe NPHBOAMAH K AOIKHOMY
PEIYALTATY B NOLIEpHaHUH HYAHOro npodnaa Kawana,

OxonuaTenbHaa OYMCTKA KaHajda M NPHAaHHe eMy COOTBETCTBYIOIIEro
rpodin BENOANAHCL CKpeOKOBEM pabouHM opraHom,

OumeTka ckpeGKOBBIM OpPraHoM B NPHHUHOE MaJo OTJH4AeTCa or pa-
GOTH MHOTOKOBIIOBOTO 3KCKABATOpPA MOMEPCYHOro KOMAHWA, pasHHua 3a-
KMOuaeTcs Aulllh B TOM, 4TO TPYHT nojapesaercss ckpebkamu ¢ Goasmed
CHOPOCTBLIO, 8 BHOpacHBAeTCH n0j JACHCTBHEM UeHTPOGEMHKIX CHJ B MeC-
T€ OPHGaHuA wenn neavilell 3pe3TOUKH, PAcNOJOMKEHHON B BepxHeit uacTu
paGouero opraua, .
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Toammua cpesaeMoil CTPYARRN FPYHTE, ONpeieaseMas i3 COOTHOWCHI
CKOpOCTCil ABMMCHHA cKPeOKOB, npu palote Ha NepBOil nepeaaye cocTas-
amaa 7,5 aa, Ha BTOpoil — 9; Ha Kadage ¢ BOAOKH OYHCTKA NPOHIBOAKIACH
B OWJILIIHHCTBE CJYYAeB Ha BTOPOIl nepeiade.

[Ipn paloTe KaHa OOYHCTHTEIA FPYHT CpesaeTcs B OCHOBEOM NHCPEA
HIM OOKOBRIM  Kpaewm  ckpefka.  Tommmsa  crpyvakn,  copunposas-
ieficst Ha ckpefike, B KOHUC NYTH pesdanus  Jecturana 25—30 auw, uto
vkasssaet Ha Goaewnyo aedopmannio ce. Cpeanfa LIHHA UYTH peaaiis
He npesoiana 1 .

B 3aBHCHMOCTH OT CTeleHH BAAMHOCTH FPYHTA M3MEHSJICH I XapakTep
ouicTkl Ranadaa. [lpn senbiiell BJAaKHOCTH Ccpe3aeMan  CTPYKRa 104-
HGCTRI (POPMHPOBAJIACH 12 cKpedKe N Leankoym BeOpacuBadach N3 KaHa-
aa. pi nosuiuenroil Bramuoct (25—30%) uacts ee noj JAciicTBHeM
HOANHPAIOIINX CIT €O CTOPOHL «3a6G0W% BLIXOAWIa 3a 3aanii  GoKoBOI
Kpail ckpebka, Npe:KACBPeMeHHO OTACASLACL OT HEro M 3acopsia npHae-
raouinil OTKOC Kanaja.

QurcTKa 0f3 BOALL CONPOBOAKAAIZCH OOALLIMM 1IYMOM # BHOpaunei
Beero pafiouero oprada, 1J0XHM 3apesannem ckpeOkos, PaspabateBaenbii
FpYHT BHIGpACHBAJICA M3 KaHala CHILHO HIMETBYCINLIM, 4TO VKA3RBAI0
a GOJLIIYIO SHEProeMKOCTh KOmanis.

Kak noka3aln HcnLTanMs, npHMenenne kanajooywernrens [1-342A
¢ aByMa paGounMi OpraHaMH Ha OuMCTKe Kaaaop rayGusoil o 1w nacr
VIOBJETBOPHTENBHEIE Pe3yabTaThl,

Onun w3 Hanbogee CYUIECTBEHHBX NHeAOCTATKOB  MAalUIHHBE — pe3koe
CHHECHHE NPOHIBOAHNTEABHOCTH npH padoTe Ha Kavaj ax ¢ BAAKHEMH
HAHOCAMY, KAKHX B pailonax opollaeMoro 3emjIeleins B OCEHHe-3UMHHil
nepHoa OOJLLIKHCTBO.

3a pyOekom MEAHGPATHBHBE MAMWHBL BEINMYCKAIOTCA OOJLILIHM HIICIOM
npeAnpHATHIL Toabko B AHRANK HX HaroToBAROT Goaee 30 gupwm [7, 8]

Hume npusoauten KIaccHPHKalds 1 KPATHOC ONHCAHHE HEKOTOPLIX
MaAIIHH, NPEJAHAIHAYCHHBX A OUHCTKH KaHalom, no MNonepevyHelM cede-
HUSM PABHOIHAYHGIX BHYTPHXO3ANCTBeHHBIM Kananam Cpeaueil Aznn,

Bee Mawisl, npyMeRaeMble 08 OMHCTKH OPOCHTEbHON H APEHaMHOIl
CeTH, 110 XapakTepy pabouero NMPOLecca MOXHO pasieHTh Ha JBe TPYnnb.

1} Mamune HHKTHMHOTO AEACTBIA: 3KCKaBaTopw ¢ 000pylOBAHIEM
rpeidepa WM Apariaitia; Maliibl ¢ HaBeCHLIM  OAHOKOBIIOBLIM ofiopy -
A0BAHHEM Ha TPAKTOpE; NMPHIENHLIE GJAHOKOBUIOBHE OOOPYAOBAHHS  NpH-
BOAOM OT TpaKkTOp4d;

2) MAlINHL HenpepbiBHOro aeieTera, Oun Moryt OLITh WK co cKped-
KOBBIM, WJIH CO HIHEKOBRIM, WM K€ ¢ JHCKOBHIM pabounm Oprasom.

MAIIHHB LHKJHYHOTO AERCTBHA

Mamwnny  HKIHIHOrO  AeiicTBHA co cMeHHbWM ofopyiloBanmes JApar-
gaiipa, rpefipepa o oGpaTHON JONATKH NPHMEHAOTCH HA MEJHOPATHBHLIX
pafioraX nmouTH BO BeeX 3apyOemHLIX CTpaHax, npHueM yKasaHHble THNLI
pabouero oGOPYAOBAKEA NPHHATO HCNOAB3OBATL Ha BNOJHE ONPEARACHHBIN
suaax pador. Tak, Kosuw aparnaiina HCnoJb3yeTcs raaBHeM obpasom a9
CTPOHTEILCTBA MEANOPATHBHOI ceTn ¢ rayGunon Goaee 1,0 M, a npUMEHeRHE
ero Ha oudcTke ¢ obbemom pabor medee | w' wa | noe. M. cunraercs
jeneaecoofpasHEy  BCACACTEHE HAPYIIEHHS OTKOCOB, MaJjoil NpoH3BOIMd-
TeabHOCTH N Bhicokoil crommocty pabor. [peildepubiyi  KoBUIAME OYH-
uIfloTeA Kavaaw ¢ mupiioit no ady cssime 0.7 s Mawwnn ¢ o0opyio-

aunnem ofipaTHoll Jonate paGoTal0T Kak H@ CTPOHTENLCTBE, Tak W Ha
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OuHcTKe ceTH. Cunraerca, uro uaseckoe olopyioBalne JOAMHO oGecneun-
BaTh CJAeiylolliie pasMmepul paspadaruiBaeMbix KauaJios: riavOHHa He MelHee
I w, umpnua no pepxy 1,5, no auy 04,

Bee Tt nasecworo paGouero oGopyIoBaHMA MOHTHPYIOTCH, Kak
NPpaBuao, Ha TPAKTOPW € MHEBMaTHYECKHMH KoJecamu, oljajgalollie Jo-
CTATOMHON NPOXOAHMOCTLID W MaHeBpeHHocThIO. Kposme Tpakropmuoro Ha-
BECHOI'D Uﬁl}!’}'.’iﬂliHHIIH,, Had OUHCTEE METEHX KaldJdcs HIHPOKG ACioJqb3YVIOT -
CH VYHHBEPCHIhHBIC IKCKABATOPLI CO CHCULHAIRHBIM i.}l'}[_][]'}',."lDBEHEIE"ﬁl A5
ouncTHeX pabor. Hanpumep, skckagatop, suinyckaembii gupmoii «IIprcT
Meis (Aurans), cnaGmaerca  oGopypoBaHieM  Aparaaiina, npaMon i
obpatnoil qonaraMu, rpefipepoM, cTpyroM H Kpanom, '

JLas OUMCTHEHM MAaNWX KaHAJ0B HA NOBOPOTHOI nNAaThopMe IKCKABATO-
pa YCTAHABJAMBACTCA BTOpAf crpena. Memay cHeuHadbHBIMI FOJOBHBIME
DaoKaMH 3THX CTPEST 3daldacoBbiBACTCH Tpoc, Ha KOTOPOM 3aKpellifaeTcHd

e —

— ——

i f

Fomria WA, oyt corne Al
.f;"l"‘ TR LT T SR

Puc. 6, Kanaaoouncrnreas Gewdad®.

npouasHLl KoBll emiocthio 0,2—0,25 w3 Do spema padorw o ¢ no-
MOLLGI0 TATMOBOTO TpOCA NepeMeniacTcs No AHY  KaHAId o 3anoJHfercs
TPYHTOM. 3a0JHEHEbIl KOBII NMOAHKMAETCA N ONOPAMKHHBACTCA MPH MOBO-
poTe IKCKABRATOPA.

B momeHT pafoThl KOBWIA TPAKTOP CTOHT M BCA MOULHOCTh ABHraTes
HCTIOABIAVETCH HA KOMNANHE, [Mocae ounerkn YUHACTRA KdHagdda TPAKTOp nepe-
JABHIa€TCH.

B Anraun dupma «Bexdats eunyekaer pazanunoe olopyrosanue,
Hapewnsaemoe na Tpaktopuw. Haobpamennoe wa puc. 6 oGopyiosanne
COCTOHT N3 CTPOAL C NOBOPAYHBAIOLIHMCH KOBIIOM, CHADAEHHBIM AbIKAMH,
ROTOPHIC NPEJOXPAaHHOT €ro OoT BPEe3aHHA B OTKOCKH Kanamnos.

TpakTop ycTanaBIMBacTcs NOL  TPAMEM  VYIToM K OCH KaHaaa, a
KOBII ¢ NOMOILBIO CTPEAbL OMYCKASTCH Ha NPOTHBONOMOMHLI oTkoc, Kosur,
NOBOpAUHBAACL NP ONHOBPEMEHHOM flepeMelllelld  TPpakTopa  Enepe,
JANOJNHACTCHA, MOCKC Yero Ha JLIKAN NOJAHHMAETCH 110 OTKOCY W NpH HOABE-
ME CTpeinl pasrpy#aercsa Ha OGepme kanana. ITocae storo Tpakrop nepe-
JABHraeTcs BAOH KaHaJa HA HOBEI VHACTOK H ONEPAlMH OUHCTKI [OBTO-
pstioTea.

Bece oGopyaceamie ynpapiseTcsd ¢ NOMOULbIO THAPOMEXaHH3IMA,
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Anansoruudoe uasecioe obGopyiosande Tuna «lOdnks [!] wcnwTbiBa-
Jdock CpeaHeazHaTCcKUM  HHCTHTVTOM  MEXaHH3auun o 31eRTpHgHKaHi
cefbekoro  xoagiictsa B 1960 r, B Koaxoze nm, KupoBa SHMHOJBCKOTO
panoda TallKeHTCROH oDaacTH,

Kananooynetuteas pabotan B arperate ¢ tpaktopos JT-20.

Texutseckan SAPAKIEPECTEKG KaHa 008 EERE AR .I‘DH:JH'

Jdanna crpeant SO0
Ulwptna sassara Koz 1200 e
Eskocts xopma (.1 u?
Bee komna 30 ke
CPeanna npoastsnTeabiocTh

UHKAD 4R cex,

Henmitaims [oKa3aJqn, HTO M KEHMOLITYH I[[}'L'J'IIZ’-BﬂﬂllT(‘JhHﬂETh
EiHaTO0MHCTHTE L JdaeT NpH o4YydcTRE KaHanhon o BOION HJIH HEOOCPGICT-
BEHHO NOCIE NPEeKpPAleHHd NOAadi BOAbI; XY/ke M0L210TCH OYHCTRE [oj-
CYMENRLIC KaHdAbl H COBEPLICHHO HEe NOLAOHITCH — CVXHE, Ha kanaae,
JAN0JHeHHOM BOJAOH H CBODOAHOM OT APEBECHOIl PACTHTE IhHOCTH, CpeidHdd
SKCIVIYATAUHONHAR  [POH3BOANTEILHOCTL 38 COMeHV (8 wac.)  CocTaBiI
41,2 »® npu wosdpduumente sanosHenns Kopwa (.73,

[naBHOi NPHYHHON HH3KOH  OPOH3BOJAHTENRHOCTH  HBJAHCTCA TO, 410
KAHAJAOOUYHNCTHTEDL [!:'IﬁlII-THET F[{':I]I-!G.E[HHECHH, HFD!.T(' TOr0, BLITPY3ka nepe-
VEAAHHCHHMX HAHOCOB HENOCPEeACTBCHHO Nepejl TPakTOpoOM B JAadsHed-
IUeM YMEHBIIAET €ro MaHeBpeHHOCTh., B pesyibTate VBEJAHMHBASTCR [HpO-
AOMGEHTEALHOCTE UHKIa paloTht KaHA100MHCTHTENH,

Puc, 7. Kanaaooumerwreab ¢ ABYXCTBOPHATIM KOBWIGM RO ppeMa paborw,

ﬂp}'raﬂ PAIHOBHANOCT KaHAJOOMHCTHTENH, BELNYCRKAEMOrO TAKAHE
B Auranu, — Hapecuoe oGopysosanne «[lyukans Kk koaechomy TPpaKkTopy.
Harucamonian Hag TpakTopoM CTPEda OAHMM KOHUOM IWAPHHPHO 3akper-
JACTCA B 3aglcH vacTH Mawumiu., B rpmﬂeii HACTH OHa noliep:Kupaercs
FHAPABAHYMECKIME [0 BEMHHKAMH.

Ha mnepeauem KoHue crpeisl WapHHPHO KPenHTCH PYKOATE ¢ padu-
HIIM OPraHoM, KOTOpLIT cocTonT B3 KoBwa emkoctsio 0.2 ' ¢ pasrpyman-
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el 3acaonKoll u ynoproil nanTtoil,. Kosmr noynophas mimta ¢ noMouibio
PHMATOB W THAr NOABEUIHBAKTCS K FOPH3CHTAIBHOMY Opyey, KOTOpBI NOJg
APAMEIM  VIVIOM VEPEILICH Ha PYKOATH,

Mepea navasom paloThl TPAKTOP YCTAHARINBAETCH N0 NPAMEIM
VIIOM K OCH Kanada, a paGouce ofopy/loBaHile ONYCKAaeTcsi Ma AHO ero,
C MOMOUWBLID THIPOMEXAHH3MA H CHCTEMB! PLIMATOR KOBIUI MEpeMeniaercs
K IMIHTE MO JHY BIOME KAHAJA, CPe3as TNpH STOM CJA0i HAHOCOB,

Pasrpy#aioniast 3aci0OHKa NPH 3anOJHEHIH OTXOAHT K 3aiHeil cTeH-
re kopma, [To mepe 3ancancHHA KOBII NMOAXOLMT K YNOPHOR WIHTE, KOTO-
pasi 3akphiBacT ero, JanoJHeHHLE TakuMm o6pazoMm, O MOJNHMAETCH W
BMCCTC € TPAKTOPOM OTXOAHT Ha3aa AAA BWIPY3KH, KOTOpas NpOH3BO-
antes Gaarogaps oOPaTHOMY XOAY KOBIUIA H BBUIBIGKEHINO  PAICPyHcaio-
el 3acaoHKH,

Jlas ouneTKH cAcavillero yUacTKa KaHala TPAKTOD NepeMeniaercs,
Kanaaoouneritteas «/lyikan» Moiker pafoTaTe Ha Kavaaax ¢ WIHCTHMIH
HaNOCAME, TOKPLITHIMH BOJIO.

B gannoy paboues OpPrase NoAnopHas IIHTA NPENATCTBYET pacTte-
KaHHI0 HAHOCOB 1 cnocolc TBYET JavUImeMy 24N0THEHTIO KOBLIE,
4YTO NOBWIIACT HNPOHIBOIHTCIBHOCTE MAIIHHLI,

Hapany ¢ ofopyaoBaHieM, HABCUIHBAEMBIM Ha TPAaKTOPHI, B 3apylen-
1Ol TMPAKTHKE Ha OYHCTKE KaHaJAOB TPHMEHNETCH aHajJorHuHoe oGopyao-
BAHHE, CMOHTHPOBAHHOE HA OAHO- H JABYXOCHRle npHuensl, OHH B3 TAKHX
KanajoouncTHTe elt n3obpaxen Ha pue. 7. PaGounii opran BunoaHen 1o
THITY IBYXCTBOPHATOr0 NpoiILHOrO KOBINA ¢ rugpoynpaeaenuen, [pynT
BHITPYHACTCA 12 NPOTHBONOJOAKHYI0 CTOPOHY KaHana,

[IPIEEE‘IIIIME MAUIEHE OTJAHYAIOTCA Maloil MaHeBpeHHOCTLIO, B pe-
SVALTATE NPOHIBOIHTEILHOCTE HX IHAMHTEILHO MEeHbile HaBECHBIX,

MAUIHWHGLI HENPEPBIBHOIO NEHCTBHA

B Anramn unipoko npusmexsiercss smamuua tana  «/Tuaxkoasy [12] To
MPHUILHNY JelCTBHA oila CX0ANA € MIOMOKOBUIOBLIM 3IKCKaBaTOpoM [ofe-
peanoro xonaHns, PaGouny opraios STOR MallHHE  CAVAHHT  lens €O
CKPeGKAME 1JH KONIaMI, BLIODACKLIBAIONIMMI HAHOCL Ha GPOBKY KaHa1a

(pue. 8).

Pue. 8. Cxema kanaroouuctHrenn JIHnkoan®.

B oranune or pabonero opraHa MHOFOKOBINOBOFO 3KCKaBatopa ckped-
KOBELA Oprad EKanajocouuctuTens «JIHHKOMb» OYHIIAET OAHOBPEMEHHO BCe
!:'E‘IEHHE Kanamga;, B 3TOM COCTOHT ©ro MPCHMYILIECTRO,

[To weoGxoanmocTH ckpeGKoBas paMa peryJaHpYercs Ha pasinyHoe
CeHeHHe Kanana ¢ wmpuHoit no amy 0,7—14 a, rayGuuoi no 09 m n 3a-
JoXeHHeM otkocom | ¢ |,
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B 1957 r. Oogup SKIEMMAAP KanajtoouneTHTens «/IHiKoiby NCOBITHL-
pasicst 8 3anaanoin MHUC (BCCP) na ocyiuuTedbHblx KaHadax (¢ BOAoH 1
fies Hee), NPOIOKEHHBIX B MHHEPAIbHBX 1 TOPMAHLIX rPYHTAX,

HauGo.ee NPOMEROANTENRHO KAHAJOOMHCTHTE IR paloTid Hi KaHaaax
C VBJAQMHeHHBMI OTROCaMH, Ho Oez poawl. [lo aauubiM otuera MHC, npu
HCTILTAMIMN HA MINEPaAbHBX [PYHTAX [POH3BOAMTENBHOCTL  €F0 34 uac
HHCTOR paGuTel cocTasnaa 70 ad,

OcuoBHan Macca rpydta, suifpachiBaemas  CKPeDKOBHIM  OpPraHon,
OTKAaAMBAAACH Meaily OpoBKofl Kawajsa o rycemnuefi rtpaktopa, Yacths
FPyHTA, HEe Veleswas CcolTH ¢ Jonatok p secte nepernGa y BepxHei
ape3zouky, nepeGpacoiBalace CHOBa B pYCIo KaHalla M 3acopada ero.

Ha ounctke xanala ¢ BOAOH NPOHIBOJAHTENBHOCTh MAlUHHBL PE3IRO
nagata, Cpesaeman CTPYMXKKA TPYHTA ¢ NPOTHBONOJCHMHOIO OTKOCA M /Ha
KAHAAS 38 cyer OOABUIOH CKOPOCTH JIBHMEHHS CKpeOKa CMLIBANACH BO-
JI0H, H JHIIb NPH CPE3AHHM TPYHTA C NPHICTAIOIICTD OTKOCE OHE HNCTHKOM
BLIfipacuBsaiacs Ha Oepumy Kanaaa, _

SbPeKTHBHOCTE KaHAJ00MHCTHTENA Najala i HPH OMHCTKE CYXHX Ka-
HAJAOB, TA¢ HANOCHLIH TPYHT
¢ MEéHbUIHM COACDHAHHEM
BAATH OKA3BIBAA 3HAUHTEALHO
O0Jbliee CONPOTHBACHHE pe-
3aHH IO,

HeaocraTkn KaHaA00MH-
CTHTeas . IHHKOAL™ CO CKpes-
KOBHIM PadounM OPraHoMm cae-
Ay oIHe:

1) Ooabuas sueproem-
KOCTE OTACAEHHA CTPYHKH
rpyHta, TaKk Kak ONO COBCp-

Pue. 9, Cxesma kanazoouneTiresn  BpHTaHCKOro WAETCH MOMTH NOL NPHMBIM
RHETHTVTA  CENLCKOXOIRHCTHEHHOMN MEXanuKL. YIJA0M PE3aHNIN]

' 2)  HEe3HAUYNTEABHOC OT-
OpachiBatie TPYHTA OT Kakana, 4T0 # NOCACAYIOUIEM 3ATPYAHAET NOBTOP-
HBLH NPOXOA KaHAA00MHCTHTEH,

Apyroii THR KaHaJOOYHCTHTEINA Hunpepuﬂﬂnrn ACHCTBHA — MallliHa
¢ JAHCKOBLIM palounm opradoM, pazpalortanHasd DpHTaHCKHM HHCTHTYTOM
cesihCROXOZANCTBCHNON  MexaHHkn [9]).  OOwuii Bug ee npeacTasien Ha
puc. 9. Hasecnoe oGopyiosatine, coctosaulee 3 pabouero oprana, depmy
W rHAPOMOTOpPA, VEpemaseTca ¢DOKY TpakTopa.

PatGounii oprad — caerka BoruyTeii  aHck., Ilo OKpyKHOCTH  AHCHE
MOYTH 04 NPSMBIM YII0M K €ro NOBEPXHOCTH PACNON0OMEHb HOXH, KOTO-
pute pesyt rpver. [loapesanustii rpydT  BHIGpAcHIBACTCH  PAJAHAIBHLIMH
JOUATERAMH, VCTAHORJICHHLIMH Ha NOBEPXHOCTH JHCKA MCEARIY HOHAMM,

Bo spemst paoTi AMCK pacnodaraerci 1oj YrioM K NPoaodbHOR
ocn kaHada, [lpn BpalieHns AMCKA NOAPE3AEMBI FPYHT BhOpachiBacTes
JONATKAMH B CTOPOHY OT Kalnania, _

Mawmua MOMOT OUHIATE Kanads raydmHoi no 0.9 an IMponzsonn-
TEARHOCTh ¢ HA KaHaaax ¢ WwipuHoii no auy ao 04 u gocruraer LG xa/uac.

[lInpokoe pacnpocTpadeHHe HA OMHCTKE KaHAJA0B NOJAYUYIIM NIHEKOBHE:
Walliiikel, BRigvexkaemsle B PPI

[lo pacnosoaednio paGoucro oprafa B KaHade ux MOXKio kiaccudu-
IWHPOBATL Ha CACAVIOWIME THIBE &) MAWHHE € HAKJOHHRM  ILHCKOM,
i) ¢ FOPHIOHTAILHBIM I B) ¢ HAKJOHHRM KaualollHMCs.

K nepeoMy THIOY OTHOCHTCA KaHAaJlooMHeTHTEeAn «Puruep» (puc, 10).

Kanajoounerureas  npejcrasider coboii  Hasecnoe  obopyaoBaHie
K TPakTopy ¢ KOJecHO-rycelnnyduiy ofopyiosaniem sownocTeio 43 a. c.
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PaGounii oprasn — wnex amametpom 300 sum w 1auHofl okoao 2000 s,
Hiar suata 130 um. Ulnexs, vacTHUHO 32KAWMEHHBI B KOXKYX, NOABCIICH
cBOKY TPaKTOpPa M MIMEHFET CBOE NOJOKCHHE € NOMOULL pyunoi Jaebdel-
Kil, KOTOpas VCTaHoBACHA 1Ha cnenadbhodl naoilajke ¢ npoTHRONOI0KHON
CTOPONK TpakTopa,

B KoHUEe 3aKPLITOH YACTH IWHERA, V WAPHHPA NOJABCCHOIO MUXAHHIMAE,
SMONTHPOBAN JONACTION PaatpachBaTeIL ¢ HANPABINIONEd «yIHTKOI»,

Puc. 10. Kanaacouncrureas ,Puruep®.

Bo spemsa pafotul WHEK Paciojaraetca  NepleliHkyJIApHO K Mpo-
AOALHON OCH KaHaaa o JeMHT B IIOCKOCTH OJHOG H3 €ro OTROCOB,

B TpancnopTHOM NOJOMEHHH WHEeK VCTaHaslHBacTCq BAOIL TPaKTO-
pa HA CNelnmadbHLIe KPOHLITCHINA.

TIpuBoa WHEKa OCVIECTRIAASTCA OT Baaa oTlopa MOILHOCTH TPakTopa
qepes NpefoXpaHHTeNBHYI0 MYQTY i KOHHYECKHII PCIAYKETOD, YCTalos.1eH-
Hbie Y 33JHCTO MOCTAa TpakTOp:, H BAJAA, SARTHOHMCHNOID B ROV XC,

KpyTslinii MOMEHT OT Bajd K HHekY, HaXOAAIEMVCA nojl PasinuibiM
YTAOM, NepelacTes OTKPHITON 3yGuaTofl KoHHueckoil napoil.

[pn nepenBumennn MalMHLl BIOOL KAHATAE OTKPLTA# YacTh Bpallaw-
IWETocH MHEeKA Cpe3aeT G0l rPYHTAR § BHHTOROH  NOBEPXHOCTLIO  N0jaeT
Ero K JoMactHoMy  uentpoGemnomy  pasGpacssareao, Pasbpachisateds
OTKRALBACT MACCY PYHTZ Ha paccTodnde no 15 m or Rauaha

B 1957 r. Cpeancasuareknii  MaMHOHCILITATEABHOR  CTAHIHER npH
Hallen YHACTHH UCNHTHBAICA KAHATOOUHCTHTE R «PHTHep» HA OUHCTRE
KAHANOB BHVTpUXO3MilcTBennoil ceth B coBxose «lIatmaerne YaGexucra-
Ha» TaukeHTCKOR 0GaacTi.

“pE'II.Eﬂ]'.'I-HT[‘.'I:-!II::I HPGELLHTHCD .Tﬂﬂ:}imTﬂ]'IHI:]-HH.'[L‘H-T:IE' HCNWETAHNA Ua
KaHade € ABYMA PaLTHUN WM VHACTRAMH, JAONTHIMH CJA0esM BOAK A0 S0 ca,
Kananoounctitels Je7aa no IBA NMpoxola ¢ KaXdoll CTOPOHE KaHaa.
[Toayuennsie aannuie npRseicnn B tabi, 3.

nJT[}TiIﬂETH JHA KaHa da HA [nepsoM YYaCcTHKe MelblIe, yem Ha BTOPOM,
YTO W OTPA3KIOCH 1a  TIPOHIBOANTEILHOCTH  MalliHbe.,  XO3fiCTBEHHLIE
HCOBRITAHHA, NPOBCICHHLME HA OUHCTEE JApeHasHhX KdHanos I'.'I}'GHHEE A0
1,3 & ¢ wupunoil mo any 04—07 & u no Bepxy a0 2 a, nokasann V10B-
JeTBOPHTEABHEIC Pe3VILTaTEL JHle nocile J—4-KpaTHoro npoxoia 110
-oaHomy Mmecty. ITpu sTOM NMOJIHOCTHIO VAAJCHA PACTHTEIRHOCT, (KaMull)
BEICOTOH OKOJ0 2 M. a Takse J10CTATOUHO XOpoto CIIaRpoBaihl oTROCKL.
JHuo me yrayGasaocs seero na 25 ca.



Ha opocHTe bHBIX KaHaaax, 3anoJdHCHHBX BOAON, KaHAJOOMUCTHTEAL
NOKa3aa oTpHuaTe bHble pesvabratel. Ero paGounii  opraw, ni-za  BbICTY-
NAIOWEro KOPHVea HHAHErD KOHUEBOTO NOMUHNHHKAR, He vravOaancs
B IA0OTHOE AHO, B PC3yJabTatTe Ha OepMy Nogasaltach NouTH 4HCTasn BOJAA,

TaGanua 3

¥uacrok | Yuacrok 2
[Toxasareab 10 Npo- | pocae 4 | A0 npo- | nocae 4
X004 NpoxXo108 X0oa:a NpoxoIog.
Faybuna kanana, s 1,13 I 0,62 0,74
Ilinpruna kamaaa no sepxy, M T4 2,62 1,97 2.1
Uinpnua kanaaa no weay,.u 0, 50 0,57 0,47 | 0,63
[aowans nonepegnoro cevenns
BLIPE3aHHOTO TpYHTa, M2 - 0,30 — O, 19
llponasoanTeavnocTs, w%/vac — 53,0 — 30,2
Bpesus uncrofi paboru, suu. 15,33 — 15,06
OCTYNATCALHAR CKOPOCTH, M CEN 0, 196 - 0,177
danna yuactka, M -— 45 - 40

CyxHe KaHadbl KaHaJ0OMHCTHTEIh He OUHULAL BBHAY [IOJHON HEnpH-
CNoCoOOIEHHOCTH AR 3THX pador.

Ko BTOpoMY THNY WHEKOBBIX MAlIHH ¢ FOPHIOHTAALEG PACTOJNOHENH-
HEIM paGouns opranom (puc. 11) otHOocHTCH Kananoounctutedah «Byasds
[11]. Bee ofopviaoBanie cMmonTHpoBaHO Ha Tpaktope <[owomars  mon-
HOCTHIO 35 4. €. C KOAECHO-TYCeHHY-
HBIM XOZO0M,

[Tpn ouncrke maunna nepeasu-
raercs cOoky kanaaa. Hapeenoe oGo-
PYAOBaHHE, COCTOsEe W3 pabovero
Oprana, uenTpoGexnoro pasépace-
BATCAA M H3IOTHYTOrO PYKaBa, BHYTPH
KOTOPOro NPOXOAHT Kapaanuas nepe-
Ad4id, HABCUIHBACTCH C38JIH TPAKTOpA.

B komyxe paGouwero opraua pas-
MEIAETCH pacnpeieanTedsHas nepe-
JAd4a, C NOMOULLID KOTOPON Bpauie-

Puc. 11, Cxema kana o0uncTHTEAR HHE OT KapAAHHOro Baja Nnepejiaercs

Byand=, HA BaALL MHCKA N uenTpodeiknoro
I= innek, 2 = genrpobesundil pardpacHnaTes, pﬂEﬁBﬂfHEﬂTﬁﬂH,
1—'ilj'l Kam © KE[hIalipeascn maapMin.

patouesM NoADKEHNH OCh mHe-
Ka pacnojgomeda nonepek kanaaa. ITpn ppautennn BnTkn cpesaot Haxochl
H [01K0T HX -PA30PACKIBATENI0, KOTOPBIH JONatkamu BHOpacLiBaer rpyuT
Ha paccrosiun go 10—I12 w ot kanasa. [Noavem n onyckanwe pabGoucro
oprava nponzsoanres aebeakoi. Kananooumernrens «Bviabgs», kax n «Pur-

uep», OGogee shdexTupao paboTaeT Ha Kanaae © WAHCTWMH HAHOCAMMN.

B 1955 r. ¢gupma lewpn Xoper (PPT) warotosuwia onslTHe obpasen
Kanaioounctuteas sHopks ¢ wavawowmscs wHekom (puc. 12). B otai-
e OT JAPYTHX MaUWH OH NepeMellacTes BHVTPH KaHaja,

Obopynosakie, cocTonlilee n3 AsuraTeds smoulnocTein 22 4. ¢, nepe-
JAOUET0 MeXaHuiMa, IMHeKa ¢ paabpacuBatedem u JaelGeakoil, CMOHTH-
POBAHO Ha JABYX METAMLIMYECKHX NOHTOHAX, PaccTomie Memiay HHMp MO-
HET MEHATLCH Pery/AHpPOBAHHEM AJAHHE TEICCKONHMCCKHX TPVO; COLIHHA-
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HIHX 3TH NOHTOHLL KaHAJOOMHCTHTEAL NepeaBiraeTed 1o Kanaay ¢ no-
MOlllblo Jdefelkn W TpakTopa,

B 3aBHCHMOCTH OT CT0A BOAW B K&HAIE I BEJHUHHBI VIAJREMOro CoA
HAHOCOB padounil Opran YCTAHABIHBACTCH N0 TEM WAH HHBIM VIJIOM K ro-
PHIOHTY.

Bo spemsi palorTi UHEK, KPpoMe BpPaUICHHS, COREPILACT MAATHHKOBHE
KAYAHHA B VCTAHORJICHHON pPaHee NIOCKOCTH, KOTOpble 0OeCHeuHBaloTes
ClieuHaabHEIM MEXAHHIMOM.
IlpH BpameHnsn YacTh BUTKOB
UIHEKA, BHICTYNAIONHE M3 Bhi- -"\\ i
pe3a B HUAHEH HacTH KOKYy- '
X#, CPeaaer naHocH W Tpauc-
NOPTHPYET HX K pasdpacu-
BATE 10,

AHAAOrMMNLA  Kanaao-
OMHCTHTEAb, HO Doaee copep-
MEHHOR  KOHCTPYKUMM, B
1960—1961 rr. mncnuTHBaJAa
CAMHC na ounctke apenax-
HEX Kauaaos B | ogoauod
crenu, Tlo TeXHuyeckum npu- TPETT :
HHHAM CPOK MCHHTAHHA OB Pre. 12, Cxema xanaaocouncrurean Hopr=,
neboabmum. OaHaKo BLAB-

AeHO, uTo  palouemy opramy  AaHHOTO KaHaJdoOMHCTHTEAS CBONCTBEHHK
HEAOCTATKH, XapaKTepHble A1 WHEKOBOrD KanaloouucTHTens «Putyueps.

Taxkum ofpaszoy, BONpoc O4HCTEH MEAKOI MEAHOPAaTHBHOI ceTH ocTaer-
CH HEPASPEUICHHKM, 4TO, B MEPBYID Ovepedb, OTHOCHTCHE K pecnyvOaHkam
Cpeaneit Aaud, oTanyalowHMes HanGodee THRCAWMH VCIOBHAMH paborT.

[MpoBeaene ouncTHoix paboT 8 OCCHHE-INMHE-BECEHHHL  nepHOH
O6VCIOBIHBACT NOBLIWEHNHbe TpeGoBaHHs Kak K xojoBomy olopyIoBaHio
MAlIHH, TaKk H K HX paboynM opraHam.

H3 paccsmortpenusix THnos wmawmn Hanbodce spdexktHpible — KcKa-
gatop 3M-161, kanadoouywcrureas A-342A n wkaunascouuerHrean  «/Tnu-
Kodbe, OaHAKO 498 paGoTel B YCJIOBHSX OPOIIACMOro 3eMmacileldita ux pa-
floune Opravul, B HACTHOCTH PERVILHE JONATKH, TpeOyior  AadbHeilmero
VCOBEPIUEHCTROBAKNA, B cBRIN ¢ 3THM NeoGXOANMEL  HCCACA0BATEIbCKHE
paboTsl N0 BLIABJIEHHID BOIMOMHOCTENl paizpaloTEy  HAHOCOR B KaHnajax,
HE 3A0JIHENHEX BOIOI.
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B. H. BEPAAHCKHR, 3 1l K¥YNEPMAH, A, H. MHPCATATOB

ONbIT MEXAHH3IHPOBAHHOIO CTPOHTEJBCTBA 3AKPLITOIO
FOPH3OHTAJNIBHOIO HPEHAXKA B INOJOAHOHWH CTENH

Jas npejorspanienns sacoqacninas n zabodauusanna nous s Nalekn-
cTane J0 (958 r. NpHMCHSTH OTKPHITHE FOPHIOHTAIALHBE APCHM H KO-
JEKTOPEL, KOTOPLIC OYeHh JOPOTH B IRCOMYATAWHH, 38HEMAOT [OJe3HLE
MOCCHHBIE 10MAAH N OCAOKHAIOT padoTy CeJbCKOXO3RAHCTBOHHIY MALIRH
H OPYARI. 3JTH HEJAOCTATKN VCTPAHeHB HA TNOCEBHMX NJOIMAANX, TIe Mo-
CTpoeHK rayloKHe 3aKpuiThie FOPHIOHTATLHbLIE apess, OfnuT  3KCMavara-
IWHH SAKPHTHX ApeH (10 JAdaHHbIM  V30CKCKHX  ONBITHOMEIHOPATHBHLIX
cradunit 8 Fonogroi crenn n Pepravckoil  aoanne, TypEMedcroil — 3
Hapaxoy n AsepOGaitikanckoll —uia Myraun) noxassipact s3pQexTHBHOCTS
I IKOHOMHYHOCTH HX NPHMCHCHHMA A48 PACcCOICHHA 1OuMB W NOHHMeHHA
VposHst rpyHToBbeix Boj [1, 3] OaHako sHeApeHHe TaKoro nporpeceHBHoro
cnocofa MEJHOPALNKH TOPMO3HACCH H3-34 OTCVTCTBHA CHCHHAJLHEIN MALIHH
AN MeXaHH3aUHH OCHOBHLIX ONepauHii TeXHOJOMHYECKOro npolecca CTpou-
TEALCTBA W OOJBINOH CTOMMOCTH TIPH BWIOAHENHH 3THX padoT BPYUHYID,
; B Coberckom Coloze H 3a pyGesoM HAKOILICH JAOCTATOYHLGL O
no crpouteabcTsy Meakux  (06—1.7 s ravd.) 3akpuTsix ropusoHTaiIL-
HbIX JAPEH, NPEHMYULECTREINO A OCVINeHNA nepeveiasicHiny u 3a6o-
JOoUeHHBIX Fesmedb. B aroil o0nacty sgaunteasinlx venexop gobunuce [lpn-
Haaruiickne, beaopycekas, Yeipamnckas peenvbankn n PCPRCP, no n
AAECH MOXaUHIALMA OrPANHYHBACTCH BhiIOANEHNeM 3eMasHbX paGot, Jlo-
CTATOUNO CRAZATL, YTO H3I BOCHMH OCHOBHBLIX  ONEpauHii  CVINECTBYIONLCT
TEXHOJOTHH YCTPONCTBA 3AKPLITWN APeH  MeXauHaHpoBaHbl TOIbKO I
OTpuBKa #  3acknka Tpanwen. Ocrajbhbie onepauny  BHIOIHAIOTCH
BPYYHYIO.

B nactoance spems Hald coslanueM CHCUMAJIbHBIX MaUy [As CTPOi-
TRILCTEA FAKPHITEX FOPHIOHTAIBHBIX IApCH ]JHﬁUTHIDT MUHOTHe HAYYHD-
HCCCAOBATC/BCKHC H NPOEKTHBIC MHCTHTYThHI, ]iﬂt[leJ}'H'J'ﬂ['Jt’H]IE.‘ ﬁmpu ¥
sapoant Coperckoro Coioza, Taaauumcxkuil 3aBoa  BHINVCTHT  TPAHIICHHBLI
akckasatop ITH-1TI, orpusawwnii Tpawmeo raydunoit 1o 1,7 » n wmw-
pusoil 0,5 a'c BRACpHUBANMEM 38AAHHOIO YKIOHA JIHA TIO KOMHPY-NPO-
BOJTOKE, HaTHHYTON NOA 3THM YKJI0HOM K TOPH3IONTY. JKckasatop cHao-
MEH TPYOOYRIAAYHKOM B BHIAE AULMKA, MeXKAYy OOKOBWMME CTeNKaMm Ko-
TOPOrO HMCCTeA HAKIOHHLIY Meao0 QT8 cnveka ApeHasuex  Tpyo Ha JHo
Thaninen KW CcHIelhe 498 |'I-Hﬁu1-l1.‘l'1'|'. GHGH'—I.‘IT!.'.’H:HHH VEIAIAKA JIPpCHARHLIX
TPYO Ha AHO TPAuUMICH M 33J€IKA CTBIKOB LPOM3BOAATCH sBpyunvio. J[laa
P.'.H-{.'I'IIEI'UTI{H TPAHUICH © 33IaliLIM VRIOHOM JHA BHIYCRHIOTCH 3KCKABRR-
topul 3TH-142 u 3TH-151. ¥kaaaka apenamusix TPy NponsBoinTes
AHAVIOTHYHO 3kckasatopy ITH-171 [5]
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Havuho-sccie0BaTeAbCKIIT HHCTUTYT MeXxalnsating 1 sJesktpudnka-
HHH cedsckoro Xosstiictea ACXH DCCP cosian  Gecrpanweiinslit - apeHo-
yraaaunk, lpuuenioe oGopyaoBalde ApeHOYKIAIHHED COCTONT U3 BEPTH-
KAJABHOIO NYCTOTGIO0I0 ETepesd ¢ HOXKOM 1 cuvekoro Jotka, Tlpn nepe-
MEIeHHH JAPCHOVEIALNUES WeTepes paspesact  nouny Hia YCTAHOBICHHYIO
rAVeHEY (10 0835 M) n packauHuBaeT B Hell meas (2o 10 cxm mup.), B KO-
TOPYIO H3 CHVCKHOrO JOTKA BBIXOAAT Apenaxible TpyvOm noa AeHCTBHEM
coGersennoro seca, Daarogaps sosppatiioi gedopmailun  FPpyHTa  nocdie
Mpoxoga nedepesa JApeHamubie TPYOR S4UIEMIHIOTCA 1 OCTAIOTCA B Hy-
croteaoit apede [2). >

JAech e CROHCTDYHPOBaH TPAHUWECKONATE b, B KOTOPOM COMCTAOTCH
asa pabGounx oprana — nayaHoro u goswoporo mana [6). Takofi komGHIN-
POBANHLIL arperat ¢MouTHpoBan ua tpaktope C-80, Ou  ppokiaaupbact
TpaHmew oodted rayomdon 1,5 a; npuues sepxune 08 a4 oTpuBaer pa-
founit opran naysuoro tana. Padounit opran Kesmwonoro THioa oGopyio-
BaH NpHNGOPOM LN ABTOMATHUECKOTO BLUICPAHBAHISA 3aTaHHOTO YK/JIOHA
AHa Tpanuwen. TIpn Takoil TeXHOJOrHH NOBLILIZETCA NPOHIBOINTENBHOCTE
(mor. ) xoBmoBoro pabouero oprada, a 3a cueT o0OPASOBAHHA OTKOCOB
B BCPXHeR uwacTH OOKOBBIX CTCHOK TpaHilen cosaaiorea  GAaronpHatTHbe
VOJIOBHS 8 VETALKN JIPEHAMHBEIX TPYO B J8JCTKH CTHKOB MERIY HIMIH.

FocypaperBedny CHEUHALHEM KOHCTPYKTOPCKHM Clopo no BOAHOMY
xozsncrey YCCP paspaGoran tpyloykaanuuxk ¥T-0,6, npeacrasasiouinii
coGoll npHuennyw Mawsiy- K Tpaktopy C-80, npeanassavennyio A3
PEITLA Tpanlen ¥ VKIaAkn rondapusx tpyd. Ou COCTONT H3 ABYXOTBa/Ib-
HOTO 1LAVEE I TPYGOVRIAALBAIDIErD NPHCNOCOGICHH ¢O CMYCKHBIM J0OT-
kKou. TpyGoykaaaumk paspaGaresaer tpamuecw 06 a raye., no sepxy
025 & wmp. v no any 0.2 u; yrraassaer Tpyont anam. 50—60 uy n o,
A0 400 s

JlaTeuiickHM  HAVYHO-HCCTCAOBATEALCKIM  HHCTHUTYTOM  IHAPOTCXHIKH
il MeAHopainn na Gasze skckasatopa ITH-142 pazpaloTan apenovkIaquiK,
MM MOMKHO OTPRIBATL TPAHIUCIO ¢ SAJAaHHBIM  VKIOHOM AHa M VEJI3ALBATH
ropuapisie TpyOul anamerpom B cBeTv 50 aa u wamuoi 330 am. Hasec-
Hoe o60pyIoBaHHe JAPEHOVEJAAAMHKA COCTONT H3 BEePTHEAILHO pacnoao-
MEHNON KacCeThl M TOJAKATCAA, VNPABJIREMOrO FHAPABIHYCCKHM  LWIHE -
pos. [lo sepe npoapuzkenns APeHOYRIAAUHKA JApeHamune TpyOon #3 Kac-
CETHl ONVCKAOTCA HA JAHO TPaHUICH, OTKVIA TOAKATEACM  J10CBLIAIOTCS B
CTHIK npeasiavied Tpyou. Caviuna VEIAAKH Apenamunx Tpye — 10 1.4 .

Hlarom Bnepei B pemieHiy BONpoOca MeXANH3NDOBAHHON VK.JIaaKu aApe-
HamHLx TpyO OGomaa npeaaowenunas  Diasrodoanoerenctpoem s 1957 r.
E!]H{']'.-illl"lrlrﬂ HOBH HUIIE'I‘P}'ICIJ{IIH COCAHHEHNA HX ,\IE;""I::.I.:I.' L‘.Uﬁ-ﬂﬁ II|'II[ ISR e
Ui BHYTPeHUtelt w mapysuoit dacox (puc. 1),

PACOMHAA KOHCTPYRUMA COCAMHCHHA  ApPeHaRHLIX  TPYO NO3BOJSET
ABTOMATHYECKH UEHTPHPOBATH HX, AdaeT JOCTATOMHO NPOMHLHT H OJHOBpe-
MEHHO NOPHCTEIE CTBHIK, COXPAMACT WEI0CTHOCTS JAPCHAKHON JHHAK W BO3-
MOKHOCTH COOTIOLATE HEMPEPLIBHOCTL NPOIECCa  VEAALKH,

Ha npunuune wenpepoBroi nogaug apenamusly  tpyé  Hucturytom
podnLx npodaem n ruaporexmuukn AH ¥3CCP cosmectno ¢ aasrojoano-
cTencTpoeM paspaboTanl M BHEAPEH B NMPoOR3IBOACTBO JIPEHONPOKA MO R
komGaitn, 3tot womGaiin (wuaexke J1-251) npeanassaqen JA CTPOHTE ] b-
CTBa TAVOOKHX 3AKPHITHIX FOPHIONTAALHLX ApeH B rpywTax 1—I111 xateropun
n3 Tpyd anamerpom Ao 300 s, aannoi 700 mam, ¢ Kpyroeoii oGcLIinKoi My
duabTpoM, Homunaapnan rayGuna sazomenns apen 2,5 .

Jpenonpoxiagunk (puc, 2) COCTOHT M3 COPHITHO BLINYCKAEMOro MHOG-
TOKOBINOBOro TpaHweinoro skexkasatopa ITY-353 ¢ nameHeHnoll Koninosoit
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paMoil ¥ cneuradbHoro obopyioBanna: Oe3loHubll  GyHkep ¢ TpyGonpo-
BOACM, NMOAAOULHH MEXAUH3M, NPpHBOA NOAAILEro MeXdHH3IMa ¢ TEICCKO-
MHYECKHM VCTPOHCTBOM N JABYMSA PCIVKTOPaMH, XOA0BafA YACTh, NPHIENHOE
H NOLBLEMHOE YCTpoiicTBo [4]

Byukep (4) — capHoil KOHCTPYKUHH  KOpoOuaTOro  CeYyeHHs — Co-
CTOHT H3 HETHPEX OTCEKOB: TPH OTCEKa CAYMKAT AAH rpasHilHoro QuasTpa,
KOTOPLI WAET Ha KPYroBylo oOCHIIKY JPeHaXHHX TPYG, a YeTBepThli He-
NOABIVETCH NS YCTaHoBKH AaTunka (5) — npubopa, KOHTPOJHPYIOILETO
RA4ECTBO VEALAKH APCHAKHBIX
Tpy0, BH3VAJIBHOTO HabAWAEHHA
H YCTPAHEHHA BO3MOMHEIX [C-
(pexTos ApeHamHON JHHAH npH

VEJdJIKE, Ka®ALf OTCeK B HHMK-
HEN 43CTH CHAOMKEH NAdHHPOB-

mukamu  (f2,73) aaa nogpeskn
HEOOXOAHMOR  TOJALWHHE  CJa08
Puc. 1. tacounoe coeannenne apenaknix rpy6.  rpasuiinoro ¢mastpa. Ha 3zan-

HEell CTeHKe OVHKepd VCTaHoB-
JEH NOJVKPYIAB NAaHHPOBILHK ([/), KOTOpPBIT MOMHO NepecTaBiasTbh no
BLICOTE W TEM CAMBIM PErVAHPOBATE TOJWNHY CA09 34CHNKH rpasiiHoro
thuasTpa.

KEI[IHH:Z’ ﬁj’HHDPE’I COCTOHT H3 BEPTHKAJIBHBX H FOPHIOHTANLHBIX pedep
KECTKOCTH (6), KoTophle cuapyan ofuwuTe JancTosoil ctaavio (1.5 wm
roaug). Jlas yayumenna 3arpvikn OVHKEPa rPaBHeM CBEPXY NPeayeMoT-
PeHB OTKPBLAKH (7).

Buyrpn Gynkepa cBepxy BHH3 10 KpuBoii  npoxoauwt  tpyGonposoj,
BLMOJHEHHLIH W3 JIBYX  NapaIedbHO  PACHOJN0OMENHBX  HANPaBIAIHY
(16), no KOTOpBLIM CKOALIAT ApeHamubie Tpvom (15). Husuaa  wacts
TPYOONpoBOAa O0WNTA AMCTOROIN cTadbio 1.5 am Toawl,., BepxHAf 3aKpHTA
YETHIPEMA CHOMHLIMH KOMvXaumu ([/4).

B Bepxueit nepeasell uwactn OvHKepa 3akpendeH NoJAaloWMi - Mexa-
HU3M (), COCTOAUMA N3 ABYX  BEIYUIHX  UHIHHIPHYECKHX  PH(ICHEIX
Gapafanos (28), ABYX NPIGKHMHBEIX KOHHYeCKHX poankos (27) u aByx nps-
MOYTOABHLIX ek (J0), CKpenaeHHBX Memay co6oil HeTHpPLMA CTAKHBIMI
Goaramu., Benyiine dapabaubl MeCcTKO CHAAT HA ABYVX NAPANIC/IbHBIX BAJAX,
BPAWAIOUIHACA B WAPHKONOAWHITHHKAX, KOPHYyCh KOTOPWX 3akpenjeHbl Ha
wekax, lpumnmusie poiaukn cBoGOAHO BpauialoTed Ha WWAPHKCNOIWIHITN-
Kax Bokpyr oceit (29). [NepnenaukyaspHo ccaM KPenarcs  IWTOKH, HOMe-
IeHHBE B Hanpasasomnx TpyGax (26), sakpenaennsix na mekax. B pepx-
HEM KOHUE HAaNpasasiowel Tpyosl nMeeTes BUHT (&), perviIHpyIouini ¢uin
1KATHA  APeHAXMNBIX TPYO Mexay pHduednMy DapadadaMy M KOHHYE-
CRUMH POAHKaMH, MeRay BHHTOM H WTOKOM  OOMEULAeTed  crnipaJbHas
HPVAHHA, CTAGHIN3IHPYIOULAS JaBJEHHS KOHHUECKHX  POJIHKOR W HBAAK-
mancs aeMngepoyM B BOIMOKHBIX  HIMEUHEHHRX  IHAMETPa  JAPEHAMKHBIX
rpye.

Beaynie dapaGanbl M0AAI0MEro MeXaHHIMA MPHUBOIATCA B JIBHMC-
HHe OT xomoBoro Bada (32) kopoOGku nepenau (33) sKckaBaTopa, wepes
nafabuesyo Myry, Kounueckuit peaykrop Nel ¢ myvdroil npefeasiory Mo-
Menta (2f), Kapiaunyio nepesauy ¢ Teaeckonmueckum ssedom (20) n ko-
HH4ecknit peavkrop Ne2 (J0). '

Byukep apenonpoxaanunka noasewled na Asyx ocax (23) kopobua-
TOrG CCYHCHHA, CBADEHHBIX H3 JABYX Beiepos, B KoHum KOpoOOK BBa-
pebl uandgbl, Ha KOTOPBE MOPYT GWTh VCTANOBJAEHH KO0 METALINYeCKHE
Kosteca (24), auGo nanera rycenninas Tedemka (25). Csaam na pamy
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Gviikepa HaBewHpaeTcd cneunanpioe obopyilopaune (2), cavikamee aas
::-E}p:rnluﬁ JACHITTRE TPAHWICH APCHLL NCPBLIM  NPCAOXPAHITEILHBM  CT0CNM
rpyita. Toaunna cios 3acBiKl Peryanpyerca BunToM. MnaoTHenue storo
CAOH NPOHIBOANTCH CHEUHAJIBRLIM FIAAKHM Katkom ([).

[Tpuuennoe verpoiicrso (/8) BunoancHo B BUAE ABYX TOPH3OHTANL-
HLX Gpycbes KopoOuaToro CedcHus, KOoHL X WApHHPHO COEAMNAIOTCR C
paMami sxckanaropa (22) n Gvukepa (4).

IMoawemuoe verpofictBo (YY) COCTOHT W3 NPOCTPAHCTBEHHOR  (depMu
¢ AeMeHTaMil TpYOuaTOro ceveHds o Mexaniveckoit Jebenku (19), montn-
pyveMBX Ha Komuosoi pame (17) skekasatopa.

Apenonporiaiung  000pYI0BAH NPHOOPOM, ABTOMATHYECKH KOHTPOJH-
PVIOHIIM KAUCCTBO VEJAAAKH ApeHamuuy TPyl # CHrEAJHIHPYIOWHEM o J¢-
hekTax vEIaaku, houctpykuns nprbopa paspabotana HucturyToM BOIHBIX
upotaesm s rugaporexnusky AH VaCCP u sunviedna nog nmaekcosm 11T-3,

On cocronr u3 garumxa (5), permcrpatopa (3/), curHaiusaTopa I
E.T(‘HTlJJI‘IL’EHt:i'I CHCTEME nepegad, Jdarunk VETAHARJNBAETCH DB OTCURY
OvHKepa, & PerHcTparop M CHrHAJH3ATOP — Ma  CHEUHANLHOM CTOVIMKE V

cuiensa mamuuucra, Pern-
. 5 CTPATOP NPUBOAHTCH B AEHCT-
BHE OT BaJja peayvkropa Ne |
ueped rudrii BaAHK,
penonpokaa ik aBH-
raercd no NyTH, CHJAaHHPO-
BAHHOMY 104 331auHLIA YK-
AoH. 32 OAHH NPOXOJ Bhi-
NOAHAET CAeAVIOHHC onepa-
uun  (puc. 2): a) orpuBaer
Tpanmew mupnnoi 0,6 w v
rayoHHol, npucyued fanHo-
MY Tunopasmepy; G) ykaa-
AnBaeT nojAcTHAamuA  caoil
(hHaALTPa TOAUHHOMN, 38 4AHHON
NPOEKTOM; B) YKIAAuBaer
ApeHaKHee TPYOR JLanHoil 1o
700MM W HAPYKHBIM JIHAMET-
pom jao 300 wm n3 awioro
TBEpPAOro  Marepuwana (npou-
HOCTL Ha pasiapausaie Goaee
10 xefes); r) oGennaer Tpy oL
¢ Gokos dmasTpom; a) npo-
BEPAET KAMECTBO  VHEMIAKH
ApeHamHuX TpYO (NAOTHOCTL
CTHKOR MEAY HHMH H HCKPH-
BACHUSA NPOACALNOro npodiu-
A Apena:kuoil AuHKuK); €) 3a-
Puc. 3. Jpenonporaaaunk  J-251 » patore.  CHNAST JApeHaMmuule TPYoOW
cacem (puanrpa  Tpedbyemon
TOAMLHHBI .rhjl SACLITTHET  JIPEHY !I].]E:lﬂ?ipﬂlllﬁ'ﬂ;’li-"hlﬂ cA0eM TpyHTA
ToaugHKol 3030 ean; 3) VOJOTHACT NperOXpaHHTeALHLIT Caoit rpyHTa,

B 1960 r. liasrosoaHocTencTpod  HArOTOBIA  ONLITHO-NPOMBIILICH-
uutit ofpazen apenonpoknanunka [1-251, KOTOpHIl HCHLITWBANCA HA CTPOH-
TEABCTBC 3AKPLITHX TOPH3OHTAIBHLIX apen B cosxode MNe 6 s [osojnoi
cTemn (pue. 3).

FpyuTel B paifiode CTPOMTEILCTBA JAPCH — MAKPONOPHCTEIC J1€CCOBHI-
HBIC CVIAHNKN.

28



KoncTpykititsi NOCTPOCHHBMX JApeH npuseaena na puc. 4 (npoexkr Cpea-
A3rHNPOBOAXJIONKE ).

HecacnoBalne nokKasano, 4To JApenbl, [NOCTPOCHHBIE JPCHONPORIAINI-
KOM, OTBe4alT TpedoBaHHAM NPOCKTA.

Heszasuensman nojasecka OvHKepa ofecnednBaeT KaqyecTBCHHVI0 YKIal-
Ky ApeHamueix Tpy6 B npofoiasHom npodiiae apensl, JlaHHbe  HHCTpY-
MEHTANLHON ChEMKH CBHASTEALCTBYIOT O TOM, MTO OTMETKH Bepxuux odpa-
IVIOLULHX  VAOKCHHLIX TPVDO COOTBETCTBYIOT NPOCKTHRIM H TOMHO KOMHPYVIOT
NPOAGILHLIH NPoQHIL NYTH APEHONPOKIATYHKA,

[MpunaTas KOHCTPYKWHs  TPyOONpoBoia H NOLaloUlero  Mexanuami
VBCAHMNAA VHHBCPCANLHOCTE JIPEHONPORAAAUHKA KaK 110 JnaMeTpas, Tak
HOLTHHE [PONYCKAeMbIX JApeHaAKHLIX TPYO,

VKJaaAuBaan ApeHamusle TpyOul ¢ HapyvaHbiM anavetpom 122, 170 1
220 sma w gannoi 330—600 .

CTHKH MeA1V APeHamHBIMH TPYGaMu NOJAYYHMIHCE NPOYHLIMH B OTHO-
[MeHHH NONePeHHBX CMCULCHHI OTHOCHTCAbBHO  APYr ApYra, a 3A30pul B
HHX  oficenediian NOCTVIIEHHE PacyeTHOro KOJAWMECTBA rpYNTOBOll BOILI.

Bregenne anproMara 1A KOHTPOJAA KavecTsa
VKJABAKH JApeHasiibiX  Tpyd H cHHXpoHH3aWNs
NOAEYH WX € XOA0M 3KCKaBaTopa a1 BOIMOMK-
HOCTH NPUMEHATL APEHONPOKIAAMHK B caabbix
FPYHTAX W NpPH  BLICOKOM CTOAHHH  TPYHTOBRIX
BO/, KOPAa caM MpoHecce YKJAaJAKH CKpPHIT 004
BOJLOH.

Cormenlenne BOCLMH onepanuil TexHoaordue-
CKOTO Npolecca B ofiioM kombaiine W nenpepois-
HOCTE HX BLINOJHEHHA J1a10T BO3IMOMKIOCTE Mexa-
HHIHPOBATE CTPOHTEALCTBO TAYOOKHX ZAKPHITHIX
ApeH. 3JTo ocobennio BaMHO, KOTAA CTPOHTEb-
CTBO BECJCTCH NPH BHICOKOM YPOBHE TIPYHTOBRIX . KonerpyKisa penw
BOA WAH B CAaOLIX rpyHTax. 3/ech CTpoHTEh- e R
CTRO MOMNO BCCTH TONBKO HENPEPLWBHO NPH 3aUMTE BEPTHKAILHBIX CTEHOK
Tpauwmen ot obpyiennsa. Takoil aamToll v APEHONPOKIAMMES CAVKIT caM
OVHKEp, B KOTOPOM NDOHCXOAST OCHOBHBIC Onepalnn npoliecca.

B noadpe 1960 r, cneunaisioil  komuecned  TUaBroJoanoctTencTpos
apewonpokaagunk J1-251 npuust B nponasoactso. B HacTosilee  Bpems
B lostoanoli cren padoTalor TPH Takie MaliHHpl 11 0amn  APCeHONPOKI a1
yuk 1-301. HMarorasaumsaerca euwe apa jpesonporaagunka 1-251 w tpu
J1-301.

CTpoHTEALETBO IAYOOKHX 3AKPLITHIX TOPUIOHTAJLHLIY JpeH  BedeTca
MO TEXHOJOHH, paspaforandoil MHCTHTYTOM BOAHMX npobiaem u riapo-
Texuukn AH ¥aCCP, kotopast COCTORT H3 NCPEUHCICHHBIX HHAKe onepaiHi:

1) pazbuBKa W HUBCAHPOBKA TPACCH JpeHnl wepes kamaoie [0 wm n
B XAPAKTePULIX TOUKaXx, ;

B Toukax uHBeINPOBKN AAOTCH OTMETKI 448 TIaHHPOBKH NVTH jdpe-
HONPOKIAMLINKR, BLINHCICHHE KOTODLIX ONpCIACHRNcTC  PasHOCTbI0  MeXm1y
abGcomoTion ravOHHON  TpaMlicH B JIAHHON TOUKC ®W HOMHHAJAbHOI Iay-
Ounoil, o0CCneynBacMOol NPHMCHAEMBIM THTIOPAIMEPOM JAPEHONPOKJIAAUNKS

2) naaHHpOBKa 0YTH APEHONPOKIAAMHKA [0 Tpacce Ha MNOJI0Ce ili-
puHOIl 3 a ¢ cobBawdenneM  3aJalHoro VKIOHA nNo  NHBEINPOBOYHLIM
OTMETKaM.

Ilpn naannposke AONYCKAWTCH NONepedMHble YKAOHB NYyTH Apeionpo-
kaangyuka ne Goaee 0,01,

3Ty Oonepaiutio MOXKHO BLINOJHATE CKpenepoM, Gyabio3cpos, rpeii-
AepoM MAH KoMOGHHALKCH HX B 3aBUCHMOCTH OT BEAHYMHBE CPE3OK, Aalb-
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HOCTH TPARCHOPTHPOBAHHA TPYHTE N HAJIHYHA MAWHH Ha CTPOHTETLHOM
NPeanpUaATHi;

3) KOHTPOIL RayqecToa CNJaHHPOBIHHOTO MYTH  ApPeHONPOKIAIYHKA,
NPOHIBOAHMBIT HHCTPYMEHTAABHON  CHEMKOH B TOMKAX, OTMEYEHHBIX TNpH
pasziuBke Tpacce;

1) puThe Tpammwen (a), yKialka noactTuaanuiero caos duastpa (4),
VREAAAKS ApeHaRubx Tpye (&), 3acHIKa JpeHaXuby Tpyl6 ¢ GokoB QiHALT-
pom (2), npoBepkKa KawecTBa YKJIAAKH B CTHKax (d) u npoaoisiom po-
dine, sacuinka ApeHARHBIX TPYG (HILTpoM (&) CBepxy, 3aculKa JIpeHB
NPEAOXPANHTEALHLIM CJA0eM rpyHTa (M), YILIOTHEHHe [NPelOXpaHHTE/b-
moro ciom rpyuta (3). Bee 3t onepausH BLUTOJHSIOTCH OAHOBPEMEHHO
H HEMpepLIBHO ApeHONPORKI210UHBIM KoMOallHOM HauHHas oT YCThH JAPEHI
(pue. 2).

Tpanwes B KOHUEBOH vacTH ZpeHul Ha gamde 20 u oTpeBaerca jape-
HonpokJdaiguukoym Ges yxaagku Tpy06 i duabrpa. [UaybHHa 370l TacTH
MEHBUIC MPOEKTHON Ha Toauwuny caos  (uAbTpa, VEIajgLBaeMoro Mol
TPVGBI;

Puc. 2. KOMCTPYKUHR YCTBEBOH WACTH APEHSL.

0 — GOTHEDEE, f— EeIeEIn.

5) yknadka KOHUEnOH wacTw Apednl W3 AAHAHMX (3—4 M) acOoue-
MEHTHMN TPYO, COvAHBACMBINY Memay cobofl MydTaMH, H 3acklllka Hx rpyH-
TOM Tpems caoamu no 20 ca © VIMIOTHEHHEM KaMioro cJ1os, 3ta onepa-
UHA BLIMOJAHACTCA BPYUHYIO;

G6) obGparHas 3aceinKa JPEHH TPYHTOM C MOCACHHBIM YIIOTHEHHEM,
3acunka OpoH3IBoAHTes OYALAO3EpPOM, a  VIVIOTHEHHE — CHeUHATbHEIMH
KaTKaMH, TpaMOoBKaMH MJaH BHOpoTpamOOBKAMH,

Tosimba cioes npw 0OPATHON 3ACHINKe ONPeAeIACTCA NPHMEHAEMbIM
MEeXaHH3IMOM;

7) Ha apede, rie JodEHb OblTh YCTPOEHB KOHTPOJALHOCMOTpOBLIE
Koaoaust, Gypatea wyphu Ha 20 ca HiAKe OTMETKHM AHa Tpawwew, 3ITa
orepaluda Mpon3BoanTes Moboil GypoRoll MalIMHON ¢ NOAXOAfALLCH XapakTe-
pHeTHROR (no pasmepam) Oypa;

8) MOUTAK KOHTPOJLHOCMOTPOBHX KOJOAUER: a) ykaaaka Ha JHO
GeToHHoN NAHTH; O) ycTanoBka ofcaamulx TpyO ¢ 3anpaBkoii B ux 0OKO-
Bbie OTBEPCTHA KOHUWOB TPVO APeHaMXHOH JWHHH; B) 3aCHLINIKA Na3yx rpyH-
TOM W VIQOTHCHME €ro: r) ycTauoBka Kpeiek na obcainble TpyGnl
HOJTOILeR.

Jlna Betiosiends sToill onepaldy HCNOAL3YETCH aBTOKpaH, MHEBMAaTIH-
HecKkan TpaMmMOOBKa W KOMIpeccop,

Q) CTPOHTENLETBG VCTHLEHON YacTH JipeHsnl.



Ecnn yethe yetpanBaetca H3 CneuHanbHbBIX JoTKoB (puc. Sa) Gerom-
HBIX IAMT HaH ueawnx Gaokos (puc. 56), To npumensercs astokpan. [lpu
OGAHUOBKE pPRAHLIM  Kamuesm, Oyawroit w o ap. paGoThl  npodssogaTes
BPYHHY O]

10) nnauupoBKa BCEro YYacTKa, 3aifATOrO M0 CTPOHTEALCTROM peNH,
ITH onepauun BWNOJHAITCH OGVILL0ICPOM WIH TpefiiepoM,

Onwit sxcnayataunn apenonpokiaiunkos tuna J-251 nokazaa, wto
CTOHMOCThE CTPOHTERCTHE IAKPLITHIX ApPeH No CPaBHEHHID € PYHHDM CHO-
cofoM cuuKaercs Ooqaee yeM B TpH paza. OAHAKO KanurajibHble BJAOMHE-
HHA HA CTPOHTENLCTBO | noe. a 3akpHTON JipeHnr Aame NpdH MEeXaHH3auHu
CTPOHTEABCTBA OCTAIOTCA BHICOKHMH H3-33 3JHAUNTCILHON CTOHMOCTH MAaTe-
pHanos (ApeHa:KHEIX TPVG u dmawtpa). IMostomy B paasueiimei pabore
HY#MHO VIETHTh ocoboe BHIMAaHHE CHHAEHHIO 3aTpaT Ha CTPOUTCILCTBO 34
CHET MPHMEHENNH Ooner JACHIeBRIX MATEPHAJI0B, VICINCBICHHA HX nepeso-
40K H chiedHa aHidaUHH H[}ERIIPHHTHR. NMPOHIBOJIALLHEY  3TH MATEpHAJL,

Kpome TOro, CTOMMOCTE CTPOHTE]LCTBA MOMHO  CHH3NTH  TOJIHOI
KOMIICKCHO Mexanuzauueil scex onepaunii TexnoJor#Huyeckoro npouecca.
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B H. MALWIKOB

K BONPOCY O PALHOHAJIbHBIX PEAXHMAX PABOTEI
JIEHTOYHBIX BOAONOABEMHHKOB HA IAXTHBIX KOJOIUAX

Bogocuafikenne nactGumt B nverenax Cpeanelt  Aann Oaznpyvercd
B OCHOBHOM Ha NOA3SCMHEX BOAaX, B0OA03a00p KOTOPLIX  OCYILCCTBARCTCH,
KaK NPAaBRI0, ¢ NOMONILIO [MAXTHLIX KOJOILes,

[To KOHCTPYKWHI IAXTHEE KOJAOMILL MOMHO PAasAcgTs Ha jAse O0.b-
HiMe rpynnoi:

1} crapsie WAXTHBIE KOJOMIUM € CAKCAVJABHLIM, peXe KaMeHHbIM,
KPCIVICHHEM CTCHOK CTBOJIA; OHM HMEOT HeGoabLWoH cTond BOAL (0,7—
1,2 M) ¥ HezHAUMTE/ILHBIH Ae0HT;

2) HuAeHepHOro THOA ¢ GETOHHPOBAHHBIM CTBOJOM WaXTH, Koaoaiu
AAHHOI rPYNNL [0 cnocofy CTPONTENLCTBa paszfiedfdloTea Ha aBa THNa:

a) OTpLITHE  KoJoanekonatedwHbiMp  MawmHamy  KIHK-25  man
KIIEK-30 1 oGanuorasnble GeToHIBIMHE KoabilaMu (ravonuoi a0 25-+30m);

G) nocTpoeHHBEe ETYPKMEHCKHM cnocoboM:, T, e, OTPHTHE BPYUHYIO
H OGMHIOBAHHLIC CeTYaThiM OETOHOM,

Typkmencium crnocofoM cTPosT Kodoauw rayounoi Gosee 30 w n Bee
KOJIOAUL B pPafioHax ChINYYHX MeCKOB, rje HenoabiosamHe KOJOAUCKONA-
TeALHOI MalllHHBL 3aTPYIHHTEALHO,

Kodofuw, NocTpoeHHBIE BPYUHYH, BCTPEUAIOTCH JIBYX BHAOB: ¢ UN-
JHHAPHYECKHM CTBOJIOM [AXTHL 10 BCEH  IAYOHHE H ¢ WHAHHAPHYECRO
IWaxTol, HMCIOULH KOHHYECKOEe PACILHPEHHe B HHIKHCH BOLOCOOPHOI HacTu
A0f YBeAHYeHHA o0bema BOIbI.

Beujay OTCYTCTBHA VY CTPOHTEIACH KOJODUCE MALWHH, KOTOPLIC MO
OLl OTKAMHBATHL BOAY NpH VIAYOGJEHHH 1AXThl B BOAOHOCHLI ¢a0i, €106
BOAK B TAKHX Kogoanax Heeeank — 08—1.5 s Konoaus, oTpuiThie Ma-
wion KHIK-25, ameor ofbyio ctodl Bodsl 3—6 M H HECKOALKO Oovlb-
WA AeOHT, YeM NocTpoeHHbie BPYYHYIO, JIeGHT MHMKCHCPHBIX  KOJOAULCS
B OOOLIINHCTBE CaydaeB HaxoauTes B npeaeaax 00200 a/cek,

Jan MexaHH3aUHH NOLLeM3 BOAR M3 WAXTHEYX KOJAOIUEB na nactou-
max Yadexuctata o TYpRMCHHH WHPOKO HCNOJABIVIOTCH JCHTOMHLIE BO1O-
NOALEMHHKH, paapadoTanuuie  JladopatopHeil rHAPaBJAHMCCKHX  Maiumil
neruryra sopnx npodaes n ruaporexuuky (6w, CAHHHPH). 1lpo-
CTOTA KOHCTPYKILMH, HECJOAHOCTh MOHTAXKA W IKCIMIVATalUHH, A0JT0BeY-
HOCThH BCEX Y3J0B H BOIMOMHOCTL JHCNONB3OBAHHA HA KOJOAUAX NpakTH4He-
CHH JI000H rayOuusl NO3BOJHIH  JEHTOUHBIM  BOAONOABLEMHHKAM  CTaTh
OCHOBHLM CPEICTBOM MEXAHHUIAINIL BOAONOABEMA Ha NYCTLIHHLIYX [acT-
Gumax Cpeadeil Asuu,

JlenTtoutinie BoponoikeMunky J1-100 nmewrT cMennule UKHBH, © 0
MOULK) KOTOPBIN MOMHO HAIMEHATH [NPOH3BOJHTENBHOCTE OT | no 2 aecek.,
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T. €, OHa B HeECKOVTLKO [ra3 ij.‘!E‘]]ﬂExﬂ.'.l.ltT oOulyHbie NCOHTH WaxXTHHX KOJ01-
les Ha nactOuuiax. [dannoe necooTBeTCTBHC OOBACHAETCA TeMm, uTO npo-
H3IBOANTEILHOCTh JCHTOMHBX BOJONOABEMIHKOB BRIGHPATACH He no napa-
METPAM BOAOHCTOMHHKOB, @ 10 HeOOXOAHMOCTH NOLLEM: J0CTATOUNOrD Ko-
AHUECTBA BOMAL 33 BPEMHA, 3aTpauynBaeMoe Ha BOJAONOH chell. 7o HCK-
gaer HeolX0aNMOCTh OJIHOMY H3 ualaHOB OTJVHATHCH OT OTAPLL 1 3apaHee
CO2aRartk 3anac BOALI B HAa3leMHOM Gaccelliiec, Kak 3To Je1aeTca noBee-
MECTHO nNpH MOABCME  BOALI H3 KOJOAUCH € [NOMOILLK  KOBEH. .r[.'lH HOD-
MaAbLHON pﬂﬁl]ThI JEHTOHHOIO BOAONOATREMINKS BO DPEMA BOJAOOOA Heoo-
XOMHM ONPeAeaeHHbii 3anac BOAW B BOoAoCOOpHON wactn Kodoauna. Oye-
BHIHO, MeM MeHbine Ae6HT Kosoana, Tem Goabuie joqxen OblTh 3anac BO-
AbL B HEM.

Jdaa obecneyenua paGoTu BOAOHOATLEMHHKA € HOCTORHUON NPOU3BO-
JMTEABHOCTEIO  HeobX0anMO, uToOn  BpeMs  ONOPOAMHEHNE  KOJI0AUA 10
VPORHA OCH OJ0KA HATSKHOrO VCTPOHCTBA OLLIO HE MEHLINE BpeMeHd

pﬂ-ﬁﬂTH AEHTOYMHOTO BOAONOATLUCMHHKR, HﬂTPEGIIIH‘U A8 noanLésMa 3alnan-
HOI'O KOJHYECTBA BOAH, T. C.

W Lol
b 5> (1)

ra¢c W — norpebuoe KOAMMCCTBO BOAW AAH BOJONOHA;
Q — NPOH3BOAHTEILHOCTL BOAONOLBLEMHHEAS
U — o0beM BOJAH B KOJOALUE OT CTATHUECKOTO YPOBHA 10 OCH HATAXK-
HOrO YCTPOACTBA BOJAONOALEMHNKA;
g — yAeaAbHbIl aednT;

fi — paccTOfHHE OT OCH HATSAKHOrD YCTPONCTBA 10 IHHAMIIECKOrO
Y POBHS;

f — ppems pabOTH JAEHTOYHOTO BOAONOIBEMHHEAD, OGEcnewuBaouLee
IIHTPEGHUP KOIHYECTRBOD BOLL,

B yvpapuenue (1) Bxogut nepemennan weamsuua f. JLaa pemicuns ero
HEOOX0AHMO VCTAHOBHTE 33BHCHMOCTE  5TOH BEJAHMHHLI OT BpeMend 8
napaMeTpos  KOJI04uA. Vaeasuuit 2e00T ¢ UpUHAT NOCTOHHHWM no Beel
TOAULMHE BOAOHOCHOTO CO04H.

B AeficTBHTEALHOCTH 3aBUCHMOCTL J1e0MTA  IHAXTHWX KOJOAUEB 0T
NOHIKEHHS AHHAMHYECKOrO VPOoBHA OGKYHO OTKAOHSETCA OT JHHEAHOM.

ﬂpH GOALIHE NOHHKCHHAX NPHPALICHHE JNe0HTa HECKDJABKD YMeHbIIAETCH,
B nponecce paGoTw JEHTOYHOTO BOAOTOABEMHHKA 3a Bpems df Gynaer
paikaua obberm soas Qdf u ypopensh BOAW B RKOJOILE NOHW3HTCH HA

peanunny dh (puc. la). 3a 3710 Ke BpeM# B KOJIOALH NOCTYINT 00beMm
Boaw ¢hdf, OuesnaHo,

Qdt = dhF + ghdt, (2)
rae F— naomait nonepeuHoro COeyeHid  mWaxThl KOJg0AuAa B BOJAOHOCHOM
caoe.
CaegoBaTeanHo,
i f
dt = =k’
dh
fe=F\ .
S —qk

IMpn MHTerpupoBAHHK B npejeaax or A=/ g0 k=10 noayuny
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Pue, 1. Pacietiide cxesul.

Ausoro oOneMa eoaw B BOAOCGOPHON WACTH KOJAOALCE NP H3BECTHOM
yAeAbHOM Ae0HTEé BOJAOHOCHOTO FOPH3OHTA.

1. Koaosen oTpulBaerca Bpy4HYlo # OOAHIOBHBAECTCH CeTHAaTHM Oero-
HoM, B muknefl yacTH maxTa HMEeT KOHHYECKOe YUIHPeH#e, 8 B npemeaax
BOAOHOCHOIO CAOA OHA BHOBbL UHAHHADHYECKAsH. YAeauHbli 1e0MT BOJAO-
HOCHOTO caoR napected. 3araydaenue 8 nero ofeuno cocraganer 0,8—1.5 u,
Heobxoaumo onpereanth AHAMETP WAaXTh B BOJIOHOCHOM Ca0e,

2. Koaoaen orpuszerca mamunodt KIUK., Toammwa pogonocuoro
CAOH HEBEAHKA, N VBEAHYHTE OO0BEM BOAN B KOJOAUE MOKHO TOALKO
yrayGaennesm maxth 8 eaoynopuuid caofi (puc. 16). Heobxoaumo onpe-
AGAHTH BEAWUHHY 3arayOaeHns WaxTel B BOAOYHOPHWHA CA0R NPH H3IBECT-
HON TOJUIMHE BOLOHOCHOTO I'OPH3OHTA.

3. Koaosen otpupaercs Mamunoil KILK, Toamuna Borosockoro caod
aqaupTeaLna. HeobxoauMo OnPeieHTE BEAHYHHY 3ar1y0JeHus WaxTu B
BOJOHOCHKIR Ca0il.

[lepsas 3ajgaua PeIAETCH MONCTAHOBKOM H3BECTHRIX BEANYHH B rpe-
oOpasosanuyvio dopuyay (3)

1 HespayuTessHMe WIMEHEHNA VICALROro ACOHTA npM MIMCHEHHH IHIMETPR 1axT-
HoTd KOA0aE ® -"I{lPH}'J'IE HE YHTEHL.
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D=/ —5—- (5)

=N O=qhs

4

rae D — JHAMETP IHAXTH KOIOANA B BOJOHOCHOM CA0E]
ﬁE pe 'III: i K1

rae h, — BLICOTa cTOAGA BOAWM B BOAOCGOPHON wacTH KOJAOAUA NpH CTaTi-
HECKOM VPOBHE;
K — pexomenjyemoe paccToOfHHE OT ocH GJ0KA HATAXKHOTO YCTPONCTEA
A0 IHA KoJaoana.
Bo mropom cayuae neolxoauMmasn BeaAHYHHA 3aray0ieHus B BOAOYNOP-
HEH CA0l onpejeasieTcd B CACAYIOILEH NOCAeA0BATCAbHOCTH:
a) no dopuvae (3) BHUHCAAETCH BPeMA TNOHHMKEHHS TOPH30HTA BOAL
B KOAOAIE OT CTATHYECKOrO YPOBHA A0 Bogoynopuoro caos (f,) » no dop-
myae (1) — obuiee ppems paGoTh BogomoabeMmunka (f);
6) naxoautca sarayGaenwne B Bojgoynopumit caof A, (puc. la) no

‘hopmyae

p, = HQU=t)—ah(e=t)] 40 (6)

rae h, — ToAmIMEA BOJOHOCHONO FOPH3OHTA;
By = ft, 4 Dy,

B tperbem caydae BeaHg9HHa 3arayGaeHHA B BOAOHOCHHA caoi onpe-
aeasercs no dopmyae

fq

< (7)

Yaeabuuilt aeGuT KOJOAUEE § MOMKET OHTh BHABIEH C NOMOI[LI
JACHTOYHOTD ROJONOABEMHHKA. B npouecce nNOHMKEHHS JAHHAMIYECKOro
YPOBHA BOAB NPHMEPHO JjA0 OCH GA0KA HATAKHOTO YCTPORCTBA JCHTOYHLIA
BOAONOABEMHHK pabOTAET C NOCTOAHHON MPOH3BOAHTENLHOCTHIO, 4 3aTeM
OHA CHHMAETCA H CTAHOBHTCH PpaBHOl AcOHTY KOJOAHA ¢ NPH AaHHOM
MOHHKEHHN JIHHAMHYECKOro TropH30HTA BOJAL B HEM, Hameputs npoH3-
BOAMTEALHOCThE BOAONOALEMUNKA HETpYAHO: O pabGoraeT CcnokoiHo,
{0e3 cpupoB. HMasmepue peanunny sarayGaesua pabouero oprasa Boro-

NOABEMHHEKA, MOXKHO BHIYHCIHTL VAeABHLI aebuT

Ty

?—E*

Ilpu pemonte n pL‘H[)IluT’f}'HuHH CTAPHIX KOJOAIEB TOAHNY BOAOHOC-
"HOTO TOpH3OMTa (REANUHHY f,) MOMKHO ONpPEASAHThE NO XapakTepy H3Me-
HEHHS HeOHTA € MOMOUILIO ONBITHHIX OTKAMEK C PA3ANdHLIM 3arayGaeHHeM
‘paionero opraHa JAEHTOUMHOIC BOJAOUOLBEMHHKE,

JInHAMHYECKHT YPOBEHL, NPH KOTOPOM AdjabHeRuice ero NOHHMEHHE
HE yBeJHuHBaeT oluiero 1eGHTa Koao4ua, Oy aeT COOTBETCTRORATE HHAHEN
IFPAHMALIE BOAOHOCHOTD C-10M.
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Ecan pogonofinstii uyHKT oGCAYHKHBAET HECKOALKO OT4P, BOIONOH
caejyer [NPOH3BOAHTL HEPE3 ONPEACICHHLE NEpPHOAL, PABHBE BPEMCHN
BOCCTAHOBACHHA TOPH3OHTA BOALI B KOAOLLE ZO VPOBHA, OOGECNeuuBaIO-
ELer0 AOCTATOYHBIA 3anac BOAL 18 HOPMAILHOH padoTH BOJOHDABEMHHKA,

Bpems, neoGxoauMoe HA BOCCTAHOBAGNHE YPOBHA, MOMKIIO ONpPEAEANTH
H3 YParRHCHHI

ditF = ghdt (8)
H
_ Fodn
df.—T R (49)
[Mocae wurerpupoBanisa
_F \dh _ F ;
fe= 7 E e In A, (10)

Mpu noacranoske npeaetos ot fy a0 O (1. €. A0 CTATHHECKOrO
}‘pGBHH} SHAMEHHE HHTErpaJa crpeMuTca K Oeckouewwoctd, Bpems npu
HANOJAHENHH KOJA0AuA oT YpoeHa Ay no yposus 0,14,

il F o B Wy F
.',‘_Tlnftg ---E-tn 0,1 ks % l"u.[hz_ 5 In 10, (11)

Takum o6pa3oM, Bpema 3anoaHenus BOAOCOOPHOI HACTH KOJAOANLE HA
K4KYI0-TO A0Al0 O6Wero c¢roada BoAb He 3aBHCHT OT abcomoTHOR mean-
yHHE CcTOAGA, a uBanercd  (PVHKUMEHd [AOMIATH NOMEpPeyHOro Cceyenus
MAXTH KOJAOAUA B BOZOCGOPHOM 4MacTH M YAGABHOro JAcOHTA NPH JaHHOM
AHaMeTpe KoJ0/A1A,

Bo aropoM K3 pasoDpaHHBIX HAMH CAYYEEE NPOUECC 3AN0JHEHHH
BOAOCOOPHON 4ACTH KOAOAUA 1PH onpeledeHnn £ HeoOXOAHMO PACHIEHHTH
Ha ABA NEpHoad: nepeuil — sanojaHeHde o0bEMa WAaxTH B BOAOYNOpE W
BTOPOH — B BOAOHOCHOM CJOE

t =ty -+, (12)

Bpema sanoanenun obbemd MAEXThl B BOJOYNOPHOM CI0E BMUYNHCAAETCH 1O
ipopmyae
W,

y = qh,

) (13)

rae W, — oGbeM WaxTH KOJ0AUA B BOAOYHOPHOM CJ10€, 3anoJHAeMbli

nOL0H;
fi, — TOAMHHA BOAOHOCHOTO CJAOA.
Bropoe caaraemoe ypasnenus (12) naxoaurcs no dopuyae (11)

‘——Inm- (14}

TOTA

rae 0.1 — goas croaba BOAB B BepxHeil 4acTd BOAOHOCHOTO IOPH3OHTA,
KOTOPAA He 3anoJHAeTcs 3a Bpems [,

B npakTHKE CTPOMTEJLCTBA IUAXTHEIX KOJOUEB A0BOALHO HACTO BCTPE-

HAOTCH BOAOHOCHLIE OPHIONTH, e MO3BOJAAIIHE YBCIHMNBATDH sanac
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WBOAL B BOAOCOHOPHON “AcTi KOAOANA 10 PasMCpOR, O0CCHeYHBAIIILIY HOP-
MaABHYID PaGoTy BOAONOABEMHBX arperaTos. |
. B stom cayuae ueobGxoanmo 3a6aarOBpeMenHO A0 BOLONON NYCKATL B
pafoty BogonoaneMioe oGOpYOBAHME, CO3aBAN 3aNac BOAH B Ha3eMHLIX
Gaccefinax.

Mpu Takofl skcnayaranun patoTa BOAOTOLEMHOTO ArperaTd JeANTCA
HA ABa NEpHOJA: OTKANKA 3anaca BOAW B KOJOALE npH NPOMIBOAHTEbL-
noctu arperata ) B Teuenne spemenn f; 1t paboTa na AcOHTE KOAOAUA NP
NpoH3BOANTEALHOCTH @ty (B TEMCHHE BRCMEHH fy)

f=¢H 4 &, (13)
JF O .
W— In
T {) i () —qh,
b= o= ahs ' (18}
P S - 5”5 R 2
e (aﬂz 1) nG—ahs - &%)

JIA8 KOA0AUEB, WAXTH KOTOPWX YrayGJaeHsl B BOJOVIOPHEIL CAOH,
dpopmyaa (17) npumer mua:

D o - L SN . Y % -
. "f_;('r}'ﬁ? 1)1.1 R L (qh“ 1). (18)

rae by, — peanuinna 3arayGaenns  MAaXTH KOJAO/AIA B BOAOYINOPHBIT FOPH-
JOHT MHHYC pPacCTOAHIIE OT AHA KOJOAILA A0 OCH HATARHOO
VCTPOIicTBA ACHTOMHOTO ROLONOABEMHNKA; -

h,=h, —h, K.

Ypansenusn (17) w (18) Mon-

HO HCNOAL30OBATE JAHIIL B CAVYAC &
NOJOKHTEABHOTO 3HAYEHHSA BTO- -
PoOro caAaraemMoro B ypaBHCHHH 3
(16). Ilpn DoabwoM 3anace BoO- ?‘;
AN B KOJAOAIC Bpemsi paGoThl &
AEHTOMHBIX  BOAONOABEMHHKOB 3
AAR MOAKEMA 3AMAHHOTO KOAM- 3
MECTBA BOAM  [eJecoodpiasnee 2
PACCYHTHIBATE B cAeayviouled 5
NoOCAEA0BATEIBHOCTH: BHYHCAHTDL g
no gopuvae (3) spems cpada- P
THBAHKA 3auaca BOJALL B KOJAO- g’

ue (4;), woawuectero noausToM =

BOAK 33 BpeMmH [;, H eCAH no- ;{ o 1T
TpeGHOCTh B BOJAE MNpeBsinaeT 2 L 445 a5 83625 ﬂlﬂ'ﬂ' ﬂi
STY BeaHuuHy, obuiee BpeMs e i 2 I 2 a
JACAHTE H3 VpasHeHnA ’
Puc. 2. Tpagux { = f (he, ) npu W;y=3 a3,
W—Qu, =1 ajeex, F =085 a2,

Emty gt (19)

Ha puc. 2 u 3 npeacrapacust 3asucnmoctd £=f(q, h:), puuncacn-
#Hae a0 dopmyae (17) npn nNpoHIBOAHTEALHOCTH ACHTOHSHOTO BOAONOHEM-

a7



nuka Q=1 .a/cex, AuameTpe mAxTH xKoaoaua D=1 & u noTpeHHOCTH B

soge coorpercreenno W, =3 & 1 W,=5 &'
Ha puc. 4 nama rpaduueckas samucumoctes fo=Ff, (g, hy) aasm

koaoaues anamerpom D =1 x4 npn npoHsBOAMTENLHOCTH BOAONOALEMHHES

W DA, CEx

R R R

#

emy

"
Fig

! 2 J d L
JaeAplacnv® xomenmdls yampoucmie

Pre. 3, Fpadu L= f, (hs, g) npu Wa=5a Q=1 alcex, F =0,785 w=

é 0000 -
‘ S . 8 3 <
Et’ H )
: i 8 |
§ | b3 - E'Iu
g | LN @ I@I
o . ; . s
- < [
E&Sﬂﬂﬂj .-"*f e - *”@
g il | .ll"‘|l - o
%ﬁ b
a§ J T
s Z
=|::-|‘ e
i 1 1 L 1 1 S [
’ k] J 4 &
JEFWEM NOMANERD GOTIO0GOTOE b

Puc. 4. I'padnx t‘q=_,"'t (hy, g) npu D =1 w, Q=1 ajeex.

Q=1 .ajcex; t, —mpems paboOTH BOAONOABEMHHKA C NPOHIBOAHTE.Ib-

noetelo Q=1 a'cex.
Ecaut npHHATL BO BpeMs paGoTW  BOAONOABEMHHKA JAeGHT KOJOAUS

NOCTOAHHLM W PABHBIM, KaK PEKOMEHAYIOT HEKOTOPHE @BTOPH,

= s

K E B |

TO BpeMd PH'E*{!TH BOAONOAHEMHHKE NPH OTKAYKe 3anaca BOAW H3 KOA0LUA

L]



BRIUBCARETCH 1o dopmy.ae

_Fhy | Fhy qhy | Fhy qhy ghy
Rt T e e e YR

H.IH
_Fn qh ghs\* | [qhy)® qhs " ,
""5‘[‘“*‘&5”(?&} T zrﬁ?) R (:rq"} ] (20)

Jnauenns £, BHuUNHCAeHHHWE no dopmyae (20), aaa cayuas Q =1 ./cex
i D=1 u nanecenn wa rpadpmk (puc. 4) B BuAE NYHKTHPHHX JHHHIL.
Kak Buano u3 rpaguka, Takoe ynpoImEHHE JAONYCTHMO JHIL B Cayuae
neGoapmnx avavennii ¢ (0,05—0,1 afeex-u). C ypeawuennem yaeabHOro
AeOHTa pasHuua B 3HAYCHHAX [, BHYMCAeHHEX no dopmyaam (3) u (20),
pe3ko BOSPACTAeT, T. €. NPHHHMATL B PacyeTax NOCTONHHEM AeOHT KOAO1-
HeB NpH OOJAbINHX 3HAYCHHAX ¢ HEMENATEALHO.

Maaoxennnfl B CTATHE METOA PACYeTd PalHOHAALHEIX PEMHMOB PaboTh
JACHTOYHHX  BOJAONOAHEMHHKOB H ONPEAEAEHHS pa3MepoB BOAOCGOPHOR
HACTH INAXTHHX KOJOAUER, OGEcnevHBAlMNX HOPMaJALHYIO paGoTy BOAO-
nogveMinkos, npubanxenusf,. On He YYHTHBAeT:

a) 0COGEHHOCTH BOAOOTAAYH BOADHOCHHX TOPH3OHTOB NpPH NOHHAEHHH
YPOBHR BOJAL B KOMOAUAX HHAKE BEePXHEN rpaHiibl BOJAOHOCHKX MOPH30HTORB;

6) BARAHHA BEAHYMHE NOBEPXHOCTH BOAOOTAAYH BOAOCHGOPHONR vacTH
KOJMOANA (AHAMETpPa KOJAOALA) HA ero AeOHT:

B) 0COGEHHOCTH BOAOOTAAYH B COBEPIIEHHLIX KOAOAUaX, T. €, ocobeH-
HOCTH NOCTYNACHHS BOAH B BOAOCGOPRYIO 4acThL CO AHA KOJIOAUA.

Takum o0OpasoM, npeaaomeHnnii METOA NO3BOJASET [AEAaThb AHAAHS
COBMECTHOR PaloTh KOAOALA H BOAONOABLEMHHKA B NEPBOM NPHOAHKEHHH.
lMpueeaennue B craThe GOPMYAN AOMKHH OHTH YTOUHEHH NPOBEACHHEM
IKCNEPHMENTAALHEIX OTKAYEK HA KOJAOANAX € PasaAHdHOl CTPYKTYpO#
BOAOHOCHH X TOPH3OHTOR H Pa3ANYHOR KOHCTPYKIHEd BOAOAPHEMHON YacTH.

Caeaannoe npyt BuBoje (OPMYA AONYHIEHHE O NOCTOAHCTBE YAEAL-
HOTO AeOHTAa KOJAOAUEB NO BCel TAYOHHE €ro BOLONPHEMHONR 4acTH NpH

|
pekoMenayeMonm cnocolie onpeeaenns yaeasHoro aebura (h_!) 18eT npH
i

pacueTe no ITHM (OPMYAAM HECKOALKO 3aBHILECHHBE 3HAMEHHs TpeGyeMoro

00BEMA BOAONIPHEMHON YMACTH W BPEMEHM OTKAYKH HeoOXOAHMOro KOJAH-
HECTBE BOJH.

Jagnwenne B GOJbIWMHCTBE cavuaes ne Goasme 5 109%.



A. I'. EPEMEHKOB

K AHAMM3Y TOABEMA KHWAKOCTH JEHTOM B HAMPABJISIOUIEN
TPYEE IIHYPOBOT'O BOAOMOMABEMHUKA =

llInypoBoit BOAONOABEMHHK C Hanpaasiomedl TPyGOil ABAALTCH OAHIM
W3 THNOB BOAOMOABEMHOI0 OGOpPYAOBAHHA, NPHEMJCMOr0 QA8 BOLOCHAO-
JONMA N3 CKBAXKHH HA NYCTBIHHHX nocrOumax. Ou msobperen B 1887 1.
H. E. Kykosckusm |4], xoTopsli BNepeele NPOBEa  SKCHEPHMEHTALHLIC
uceaeaopauns  sroro  Bogonopsemuuka. H. E. XKywoeckuit paspaGora.
TEOpHIo AeficTBUS UIAYPOBHX BOAONOABEMHHKOB, OJHAKO OHA HC Oul1a
onyDAHKOBAHA, b '

B 1924 r. M. C. JieiiGenzon |6] p310#nA OCHOBH TEOPHH IIHYPOBLIX
BOAONOLBEMHHKOR ¢ KPYIALM padounM OpPrasoM B Kpyraofl Hampasasio-
arefil TpyGe  NpH JaMHHAPHOM B TYPOYJAEHTHOM pemuMax ABHAKEHHHA
apakocrv. Teopus JI. C. JleiiGensona npu Ty pOYAEHTHOM PERHME ocHo-
popdeTca na gonywennu Byccunecka o kosddruMeHTe TYpOyaACHTHOM
BA3KOCTH #HAKOCTH, IOSTOMY [IPAKTHUECKOE 1IPHMEHCHHE €70 TCOpPETH-
geCKHX  BLIBOJOB BCTpeuaeT 3HaudTenbune Tpyanoctu. b, E. Esth-
xueBus [1] Guaa caenana MOMLTKA SKCUEPHMEHTAALHO NOATBEPAMTHL TEO-
pwio JI. C. JleiiGensona #u pasapadoTarh MCTOAHKY pacucra INHYPOBLX
gpononorkemuukor. B padore Esruxnesa He pemen Bonpoc o KOHCTPYKIMM
i marepuaae paGouero oprasa. B aaasnefmenm sra paboTa npoaoamena
ue OLaa | ITPHI{TIITIEE‘HHI‘I‘.’I NPpHMCHEHHHA HC noay4naa.

VuuTeiBas nepenexTHBHOCTE HPUMEHEHHA WHY POBOTO BOAONOABEMHHK
C llﬂnpﬂlmﬂmmuﬂ 'rpj.'ﬂm'l 148 pogocHafKenHa N3 CKBAMHH HA  1HACT-
OHIMAX, Mbl HOCTARIIN ONLITH NO OUPELENEHHI0 KOHCTPYKIHH i MaTepiia.nl
padouero oprana [2]. B kauectse paGouero oprana npHHAN MACCKHI 1po=
pesunenistii peMelb, HanpapaRomed TPYOR — KPyrayio CTaabiyio TPYOY.

HenoeTatouHoe KOJAHYECTBO SKCHEPHMEHTANLHEIX JIaHHLIX ]R8 pass
patioTKH MCTOJAMKH pacuera yKasanuofl KOHCTPYKTHEHON CXEMBl HOTPE-
GOBAN0 NAALHEANINX TEOPETHYECKHX H SKCIEPHMEHTANbILN HCCALA0BaNHEL
Jlag yrpouienns anaan3a ¥ METOAHKH NOCTAHOBKH ONLTOH Mid H3TOTOBHIH
VCTanoBKY © TPyGOil NPAMOYTrOALHOTO CEYEHHA, NHOIBOMIIOULY IO H3Y4aTh
ABHMKEHNE SKHAKOCTH BHVTPH Hanpasigwowel TpyOu ¢ NEKOTOPLIM Mpi-
CANKENREM KAK 1A0CKHll noTOK.

PaceMoTpHM NAOCKHA NMOTOXK JKMAKOCTH BHYTPH HANPARIAIOULEN TpyOH
IWHY POBOTO BOAOHOLBLEMHHKA.

Bugeais s notoke (puc. 1) saementapubii o0beM HHIKOCTH B Bille
NPAMOVIOJALHOTO  napaaaeaennneia. Wiuprua napasacagnnneis  pabii
HpHHE JenTit & (pazyep, NepueHIHKYAAPHbI TA0CKOCTH YepTeka), BrCoTd
OrpaHBYend ABYMHA IOCKOCTAMY, HEPNeHIHKYARPHWMI OCH = CToponil

napaaieacnunens, oOpameHnbe K JAeHTe H CTEHKE TpyOu, napaiiebin
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IVIOCKOCTH JBHTH H YAaJdenkl OT HEE: NepBad Ha PaccTOAHHE V', BTOpas —
y+dy. Cuuraem, uT0 35TH CTOpPONW napasracaenuness oGpasyworcd
COBOKYIHOCTLIO SJEMEHTAPHHX CTPVEK, BAOAL KOTOPHX CKOPOCTL JIRH#EKE-

HHA AEHAKOCTH NOCTORNHNHE.

Ha MOBEPXHOCTH Napagaeaenuncaa, ﬂﬁ]:IHL[LE'HEl}'I{} K JCHTE, .’IEI-::'ETH}'ET

LHAA TPEHWHA HHUAKOCTH
T=hex.

I'1e T-— RACATeALHOC HANnpAMXelune;
b — HHPHHA JAEHTH.

(1)

Ha MoBePXNOCTL napa.gaeacnynena, ﬂﬁ[’lﬂlll,ﬂlll!}'if} k CTCHKC Tp}'t'll:-[.

AeficTRYET cuaa, NaApasjessias neproil u paBHasn
T4-dT = bz=+ bzd-.

Pasnocte nopMaannsix Aapaednil na pepxuomn
H HHAHIOW NJ0CKOCTH SJAEMEHTAPHOrO napajiene-
naneaa CoOCTaBRAHET CHAY

(p:— py) bdy (3)

(P 0 Py — JADJACHHC N3 VPOBHAX BEPXHCH H HHH-

et naockocrefi).
Bec saemeutapioro ofbesMa #HHAKOCTI

dG = bzydy; (4)

3gecL T - vVACAbHKA BEC KHAKOCTH.
lIpeHHMaeM NOTOK VCTAHOBHBUIMMCH, T. ©.

Cmenng = 2

dti B

% =9 (3)
rAe # — aGeoalTHaN CROPOCTL  ABHAKEHNH  KiLl- i )
KOCTH BHYTPH HANPaBasomeid Tpyis; He. 1.

t— ppem.

(2)

et §

L
L

]

.

)
X )

"il-.:ll £ i‘

-t'-l‘--"'-"-'u"p’-l-"-;n‘

L -ll‘l'-l-‘l'.l.‘i"-."-"‘.

i.t.i-"-‘

L )

L EE

S g

o
P

[Mpoekuna ua ock = BCEX CHA, ACNCTBYIOWHX Ha SIEMEHTAPHEIR 00BEM

HHIKOCTH,
T—(T4-8T)—dG + (p, — p,) bdv =0,

Moacraan suavenus di" w3 (2) u dG (4), noayuim
bzd< = — bzydy < (p, — p,) by,

Coxpamaem na bz:
dz = — dy + Fa ;Fl dy = — (T"‘ p*:P:)dj.
OGosanaymn
o Fa— =
Bueca (8) v (7), uaxomum
b= — Nd}'_

Bupaxenue (8) MOKHO 3anucaTh:

(G)

(7).

(8)

41



N — i Fﬂ:-ﬂl - — Fl!_LFuut {Iﬂ'}

3AECH  Puy —— AABJACHHE B KHWIKOCTH HA BXOJAE B HANPaBAswniyio Ttpyby;
Psuy — AGBJACHHE B MHAKOCTH HA PHIXOAE W3 Hanpapamwonieli TpyGm;
L — namna KoJAOHHH BOAONOABEMHEIX TPYG (YkAOH i=1),
Knakoers wa nanpasasiomed TpyGu cBoGOAHO HIJAHBAETCH B NPHEM-
HEIIl KOKYX BOAONOLBEMHHKE, NOITOMY

Puusx = Paru “:1]

(Pyry — aTMOChEpHOE JaBAEHEE).
JlaBaenne wa Bxoae B manpapamomyo TpyGv pasHo:

Pox = Paru T HS'T* “E}

rae H;— peanunna  sarayGacuus  wanpapasioued TpvOe  NOL AHHAM-
YeCKHH YPOBeHL B KOJOALE.
Moacrasass (Jql} B (12) B (10), noayuum

' ')
N ::-;( -ﬂ%.):TT (13)

(H =L —H, — BHCOTA N0ABEMA HHAKOCTH),

ﬂpH Hrayﬁ.ﬂeuuu, AOCTATOMHO MAJTOM IO CPABHCHHIO C BBHICOTOR
HOABEMA HHIAKOCTH, MOMHO CUHTATL

N=r1, (14)
locae wurerpuposanns (9)
t=—Ny +e. (15)
locToaunyo HNTErpHpOBaHHT HAXOANM M3 YCJI0BHS

yv=0: t=x :
. P
TOT a4

Hoacrasue anavenne ¢ s (15), noayunw
-:=1F_HJF" (16)

H3 (16) caeayer, wurto kacateashoe HANPHKEHHEe B HANPABAAIOLLET
TpyOe pacnpeaesercs O JAHHeHOMY 38KOHY, YMEHLIWANCH OT HAUGOhL-
WIETO 3HAYEHHA HA NOBEPXHOCTH pemun (y =10 -:—*1“1 A0 HaAHMEHBIETD

Ha8 CTEHKEe Hanpasasiomen Tpyou: '

}!:Jri'n; :L'1:-‘1;_NJ&D' 'H-?.!
l. ¥CTanoBuM NapaMeTpsl JABHKEHHS KHAKOCTH NPpH nojiseMe JeHTofl
B Hanpasagiomeil Tpyoe BOAONOABEMHHKA B CAYHAE JAMUHAPHOFO PEXHMA,

Smopa  CKopocTell  OnpeseanTes M3 COBMECTHOIO PEINEHHS. YpaBHe-
nug (9) n popmyan Hewotona:
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T‘.;—P:—; (18)

(# — Annamugeckuil KoshduusenT BAIKOCTH KHAKOCTH).
Huidepenipipys (18) 1 Bruoca B (9), moayuim

.-:i( p};-) = Ndy, (19)
HH
d N
d (a%) gy (20)
JaMmensem
T=e (21)
Ecau (21) Buecru B (20), TO
du 7
d (a';) = edy. (22)
[locae HHTErpHpOBAHHA HAXOAHM
i
&y = +a), (23)

HAH
da=¢e(y-c,)dy.

MuTterpupys BTOPHYHO, NOAYYHM
_'F‘
#=c|-4ey+ ). (24)

ITOCTOAHHBIE HHTErPHPOBAHHA € W €a ONpeAeasaTCd M3 TPAHHYHLIX
YCAOBHN :

y=0; u=u;
y= -l'ri'ﬂ; =10
(0 — CKOPOCTL ABHMKEHHH JEHTH).
Toraa
o
E:q. —_—
. L1
r A
;= — r;: — --21 . (25)

ITponssoanTeABHOCTL MOABEMA KHAKOCTH DGEHMH CTOPOHAMH JEHTH
B HanpaBaswuiel TpyGe pagna:

Q=2b 5udju (26)

Buecem B (26) aunauenne u (24):
ko

; ¥ I i iy
Q= 2be T T 6y 6 ) =2k |+ +¢ 5 T Cally . (27)
[}
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[loacrasuB B 3T0 BHPAXEHHE 3uauends ¢, u ¢ u3 (25), nocae npe-
00pPasOBAHNT NOAY TN

b o
Q:h.&“ﬂ—%:,. B (28)
Hau '
Q=Av—B, (29)
Triae '
A = bh,, (30)

H3 ypasnenus (29) suano, wro sasucusmocts Q = f (v) npeacrasaner
cobofl npAMYI0 JAHHHIO,

luapaeanyecknit xkosdduument noacavoro AeficTBHA NOABEMA KMA-
KOCTH JeHTORl B nanpaeaswomen Tpyoe

1 =l‘%‘i"- (31)
[Mpu sTOM
1T, = 2bHx v, (32)

rae /7, — paGora, HHTPEHHBEEHER B AMNNILY BpeMeiin JeHToli Ha Tpenue
0 MHIAKOCTh; ’

H — puicota noapesMa HaKoCTH: o g
%, — KACATEALHOE HANPHKEHHE HA NOBEPXHOCTH pemus (1enTH).

Toacrasue (32) 8 (31), nmeenm

"= @3

Kacateannoe naupaxenne na 1oBepxuocTi peMus pasHo:
':p:——p(;-—:-)?_n S (34)
Buecs anatienne —— i npa ¥y =0 u3 (23) ¢ yuerom ¢, (25), Haflaem
X -y (% + %ﬂ.) . (35)
Moacrapasa (353) n (28) & (33) n yuntuean (21), naxoaum

ﬁi
T ( - I_Ui* ]

T = v ] .
T T
=v (m J N

(36)

as onpeaesedns CKOPOCTH JBIMKEHHA PeMHs, NPl KOTOPOIl ruapa-
BANYMECKHA K. I A. JAOCTHraeT HAHOOALIIEro 3HavYeHHA (ONTHMAAbHAA
CKOPOCTB), NPHPADHAEM K HVJIO NPON3BOLHYIO
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H, Pelias ypaBHEHNE OTHOCHTEABHO ¥, NOJYUHM
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OntuMaasHan CKOPOCTE JBHAKCHHA JEHTH HE MOXKET OHTH  OTPHILA-
TeALHOMN, CaejoBareabHo, GepeM 3HaK NAIC H Noaywaem

1
:!:1]

Ponr = 9 1-3?}
Yuurmeasn (14) n (21), nepennmenm:

d
ﬂmﬂ =-fl- * -!%'ﬂ' L] '.33'}‘

rjie & — YCKOPCHHE CHAL THKECTH;

v — KuHeMmatuueckinit xosdhdUUHeHT BA3KOCTH HKHIAKOCTH.

Takim o0pasoM, ONTAMAALHAA CKOPOCTh ABHACHHA ASHTH NPAMO NPO-
NOPIHOHAILIA KBAAPATY 3330pa MexAy AenTofi M cTenkofi HanpasasOuLei
TPYO W 0OpPATHO NPONOPUHONAALHA TEpPRON  CTENeHH KHHEMATHYMECKOro
Hna{]ﬁHHHEHTH BABKOCTH JKHAKOCTH,

an nojacrasute (37) B (36), TO!

MY
e

T

i
&N

Yunteinasa (14), oxkoHuare nLHO Haiaem

P max I

ir = a (Eﬂ'}

Ha vpanuenna (39) caeayver, To MaKCHMAILHOE 3HaMenHe THAPaBIH-
YECKOTO K. M. Jl. HC 3@BHCHT HH OT POAa XKHJAKOCTH, HH OT pasMcpa 3asopa
hy memay aewrofl M crenxofi Haupasasomel TPpyGH W A KamIol Kua-

KOCTH H BCAHYHHE 3430pA CYLWIECTBYET CBOH HANBLITOAHEH AN CKOpPOCTE

Asnscennun paGouero oprana (v, ), npi koropoi 7" = —~__£_—

Pasieans obe cropoun vpaswenus (28) wa 26k, nafizem cpennion
CKOPOCTH MOABEMA KHIAKOCTH NPH ONTHMAALUOA CKOPOCTH AEHTH

— Yonr ﬂ;‘;
ucp,mlt SR e 1. ol {4"]."
Yuurmsan (40) u (37), nepenmmenm (36) 8 muae

Thﬂ gﬂtp.l.'lll‘.l'

T i 1 HIE Mg ’
Wone \ g " T + TN

Vunteipad (14), OKOHuUATEILHO HMEEM




_r'rm.u - Hep.one . [41}
Voay

B. H. Mawxos [7| npn ucnwTAHHH BOAOHOABEMHHKA € OTKPHTOM
AenTof (6e3 nanpapasgomei TpyGu) ONpeaeaHa, uTO NPH  JAMHHAPHOM
pemume abCcoMOTHAR CKOPOCTE JIZHKEHHA NOBEP XHOCTHOTO CJA0H KHAKOCTH

Hep 1 ;
pasia Hymo n 1" =— =-—. V HaC yCAOBHS AHANOTHUHHE, TAK KaK
CKOPOCTL  JABHAECHHA KHAKOCTH ¥ CTEHKH HAnpasasiomed TpyO TOme

i
PABHA HYIO i, CACAOBATEABHO, NPH %, = — - Cro BeAHUHHA, paBHas 1/3,

onT
COOTBETCTBYET ONBLITHHIM JAHHLIM.
2. /laa anaansa npouecca nogbLeMa MHWAKOGCTH JACHTON B HANPABJIA 0~

wei TpyGe npi TYpOYAEHTHOM PeRHME HAMH NOCTABAEHH AAGOPATOPHLIE
ONLTH,

IKCNEPHMEHTAALHAN YCTAHOBKA LIHYPOBOTO BOAONOALEWHIKA (puc, 2)
COCTOHT H3 BOJAONPHEMHOTO Kopmyca /, manpasaswoumel TpyOu 2 u pado-
yero oprasa J. PaGounit opran B Buae
GeckonewHoll  maockoit  npopessHenHof
JAEHTH OXBATHIBACT BBEPXY BeayiLui Gapa-
Gau 4 1 BHH3Y HATAMHON poaux 5, Hanpae-
Afoman  tpybda (7,0 M OAHHE) BEpPXHHM
KOHILOM BXOAHT B BOJONPHeMHHN kopnyc,
8 HHAHHM C HATAMHHM POAHKOM ONYLIEHA
noja ypoBEHb BOJM B KOJOJIE.

BuyTpenHee npocTpaHcTBEO  HAnNpas-
Afoned TPyOW B NONEPENHOM CEYCHHE
npeacTaganeT coboll NpAMOYTOJALHEK C OC-
HoBaunem 110 mM; BHCOTA €ro MOMET H3-
mensTeed or 30 no 60 ara.

IMpopeannennan aenta (113100 s
ceqennd) pasgeaser TpyGy HA ABE NOAD-
CTH, CO3AABAA ABA CHMMCTPHYHHX MOTOKA,

SaraylJenne HHAKHEr0 KOHLA Hampas-
AROUEH TPYOL 104 AHHAMHYECKHA Y POBEHE
BOJAB B KOJOJIE BO BPeMA onuWtoB Gm1A0
NOCTORHHEIM H paBuuiM 1,35 M. ¥ Mensme-
HHE 3arayGJEeHHS NPHBOAMAO K a3pamun
MOTOKA, TAK KAK BO3JYX, 3AXBAYCHHHIL
pabouyHM  OPraHoM, “HacTHYHO NOnajan
BHYTPL wanpasasiomweil TpyOH. Aspauus noToka HCKaMajla pes3yabTarhl
HCIBITAHHI.

Jan noHHKeHHd a3paliH NOTOKA Yy XOJAOCTOR BETBH JEHTH NOA YpOB-
HEM BOJB B KOAOAUE OLUIH NMOCTARJACHL OTPaMATENH, KOTOPLIE CHHMAJAH W
OTBOAMAH B CTOPOHY NPHASKANHE K JEHTE HACHINEHHLIE BO3LYXOM
CAOH BOJAM.

[TpnBoa BOAOMOABEMHHKE OCYIECTBARACH OT ACHHXPOHHOIO ACKTPO-
asurareas 6 TpexdasHoro Toka ¢ KOPOTKO3AMKHYTHM poTopoMm. CKopocTh
JARHAEHNA pabovero oprana uamensaack ot 5,5 go 10 mfcex ¢ nomMoubo
CMEHHHX WKHBOB KAHHOPEMCHHOH NEpPeaauYd OT SACKTPOABHTATEAR K
BOAONOLBEMHHKY .

ﬂh:upﬂ-:‘:Th JABHKCHUA JCHTH ONPEACAAAd NO BPEMEHH ABCATH ¢¢ noJ-
HuX oGopotoB. [lpousBoANTEALHOCTL M3MEPAAN  OOBEMHEIM  crnocoGoM,
MOILHOCTL, NOTPEOAHEMYI0 SACKTPOABHTATENEM, — BATTMETPOM.
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lllepoxoBaToCTh NOBEPXHOCTH pabouHX OPridoOB B3INATA TPEX BHUAOB,
‘Oana U3 AGHT HMENa NPAKTHYECKH IIAKYIo NOBEPXHOCTL (CPeAHsA BHCOTA
puicTynos wepoxosatoct K, =0,01 ax). Bropas Jaenta — cTanjaapTHLIA

AOCKHA mpopesdHexHulfl XAonuaTobyMamHel peMcib  (BHCOTA BHCTYNOR
mepoxosatoctd pemus K =025 suum). Ha obGpesunennofi nosepxsocts

TpeTheil AeHTH OWAM HAHECCHM KAHABKH rayGuuoii 1,5 MM u warom Memiy
HHMH 4 s, Yroa Memay OTKoCaMH KaHaeBku 757,
Mogeab HCHHTHBAAK C WEePOXOBATHM patouum opranom (K =1,5 su|

npu Toauuue notoka f, (paccromnne Mekay NAPANICALHEIMH ITOCKOCTAMH
JAGHTH W Hanpapamiomed TpyGm) —9,4, 13,5, 19 u 23 ma, ¢ raaakoit aenroi
{j{p:ﬂ.m .ur.u] npH .J’rﬂ = 13,5 M4 ¥ CO CTAHAAPTHLEIM NPOPCIHHEHHLIM
pemuem (K, =025 suu) npu ki, =16 s,

Pycaa noTokoB - CcTaasHkie NOBEPXHOCTH, NOKPHTHIE KOpposnen
(cpeaHas BHCOTA BHICTYNOB mepoxopatTocTH okoac 0,2 ma). Cpeinee 3ua-
yeuue skBupajenTHOR abGcoawrHol mepo-
imlaiamf:'rﬂ (K..) mut npuuaan paensim 0,2
10].

Ilo peayabTataMm MCNBTAHUA AAR TOA-
mune notoxka A, = 13,5 MM H mepoxo-

BATOCTH MOBEPXHOCTH JeHTH —K; =1,0 MM
cocTapaeH GANaHC MONHOCTH BOJIONOABEM-
nuka (puc. 3). aementw Ganauwca pac-
CHUTHIBAJAH B 34BHCHMOCTH OT CKOPOCTH
JAHXKEeHHs paGouero oprama.

SHeprus B CAHHHILY BPEMEHH, mepe-
Jd@HHAA Ha BaJ BOJONOXBLEMHHKA, Ppacxo-

AVETCH HA MOJE3HVI0 paloTy M (OTEpH.
[Moneano 3aTpavueHHyd MOUWIHOCTL -  §
N, — onpepeanan no qopmyae: '%
&
N, = %R’H!H. %
g
UcHoBHWEC MOTCPH MOUHOCTH CAeayw- =

LELHE

1} mexannveckuwe — Ny, — ua rpenne
B NOMWHNHUKAX, JedOopMmManno peMHa |
ap. C noctatouskm  npebOANKCHEEM 34
MEXdAHHYECKNE HIDTEPH MO HOG II[}II]I!HT'I-
noTpebaseMyio MOULHOCTE BO  DpeMs pa-
UO0TH BOLONOABEMHHKA HA X0J0CTOM Xoay,
T. €. IPH YPOBHE BOAK R KOJOAWUC MHMKCE HATHMHONO POIHE!;

2) ruApaBAHYECKHE — NPH BXOAE BOAW B Hanpasaswomyio Tpydy i
suxone u3s wee — N, u N, onpepeasemue no dopmyie

b
N.. =l Uep b 1@
B g 102

Kam

¥

rae L — kosgdmupuent conpoTHRICHHA;
Hep — CPEANAS CKOPOCTh WOTOKA;
3) na TpeHHe HHEHEro poanka o soay — N

o+ PaccunTHBABIHECH O
dopmyae [9]

4



N=00011*? 4. ¢,

rae D — napyxunifl anamerp poanka:
I — OKPYHKHAA CKOPOCTL HA Auamerpe [), npuuumaemas paBuoil Cro-
POCTH NABHMKEHHA JEHTH;
4) ruapasanueckue —na TpeHne XoaocToli BeTBH AeHTH 0 Boay—N, .
Mo onuries gaunsim N pasuserca 0,0015 o*: |

5) oobemube — Ny, — CBA3AHNBIE CO CTEKAHHEM BOAW B KOJOMECI NO
HHCXOAAULEH BETBH JEHTH, VCTAHABIAHBAEMEIE OOBLEMHBIM CNOCOBOM —CHs-
THEM BOJAL € HHCXOAALLER BETHH JEHTH CHEUHAIbHLIM npHGopoM;

6) ruapasanveckue — N, — wa Tpeuue npu ABMMKEHNM BOAM B Hanpa-
BAAIOIEA TPYGe, OnpeienBIuec Kak PAsHOCTL MEWAY BCefl 3aTpaued-
HOIl MOIHOCTBIO H CYMMON BCEX NOTEpb.

Tawnw ﬂﬁ-pﬂaﬂ.\i, MOUIHOCTL, MOAREACHHAN K BOAONOALCMHHKY,

No=N 4V, + ¥+ VN AN AN +N,.

HiEER

Motepn w®a TpeHMe HATIKHOIO POAMKA O BOAY (N,) n oGwemuue
notepn (Nyg) Ha puc. 3 He NOKA3AHEL H3-3a HX HE3HAYHTELHOCTI.

M3 Gaaanca mowmoetn (puc. 3) suaHo, uto
5t ' CCHOBHEE NOTEPH — rHAPABAHYECKHE — Ha Tpe-
HIIE 1PH  ABHKEHHH BOAL B HanpasasouLed

Tpyoe,

Ha puc. 4 nokazana 3aBHCHMOCTE Cpegued
CKOPOCTH  ABHMEHHH BOJAW B HANPABAAONLEI
TPyOe BOAONOABLEMHHKA OT CKOPOCTH JIBIKEHHA
JACHTH,

KaKk BHAHO M3 PACHONOWECHHA ONBITHLX TO-
HEK Ha puc, 4, 3TH 3aBHCHMOCTH ¢ J0CTaTOYMHON
CTENEHBLIO TOYHOCTH MOTYT OWTh BHpamens B
RILLE NPAMBIX JHHRHL,

lipn wepoxosaroil aenre (K = 1,3) cype-
aiennes iy Vras  HakaAoH2  OPAMBIX CPEAHUX

(oedmm cnapocims NOMoKT, M/0ox

I I TR -

8 7T fF 9 W CKOPOCTEH NOTOKA K OCH — U — YBEJIHYHBAIOTCH,
Cxgpenine mesmis, w/oen ¢ JApYrodfl cropolsl, NpH NOCTOAHHONR TOAULTHE
- notoka 13,5 mx npu mepoxosaroit (K, = 1,5)

ne. 4.

n raaakoit (K =0,01) aentax yroa HakaoHa
"—”n-f-*j gp:'r?%jﬁz-“m': NpaMOfA noyTH He namensercd. CAGLOBATEILHO,
A e w75 YFOX HAKAOHA MPAMOIL cpeaHe CKOpOCTH MOTO-
Sty 16,5 Ky =035 6-hywe KA YBEIHUHBAGTCH C YMEHbLICHWEM OTHOCH-

~13.5; K =000 by —weanunia TeALHOM WEPOXOBATOCTH CTEHKH H MAJL0 34BH-
4l 3 MOHLY [LIOCKOCTRMIN A0H-
JAM0p3 MekAY RaCCROCTIMN S0 CHT OT OTHOCHTEABHOM IEPOXOBATOCTH JEHTHI,

pybu, Kp, —cpeanss  abcodwr- Haa onpejeaennsa cpeaneil CKOPOCTH JABH-
AN PEMMINA WRCT VTN RN

AONATOCTH  TOBEPEXHOCTH  JCHTH AEHHA BOAW B |Ian1]:1mm-.:-u.|,e|‘-l TPFﬁE npH pa-

(pesin), cUeTax BOAONOABEMHMKA MBI npeaaaraem gop-
MYaY
— oo " +1
“""I'_ By :'wrn:p.m f i [ -}
Hpu 2rom

8 =1-BYL,,

3:].-(?].-"’}:.
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VAC Mgy — CPEAHAA CKOPOCTh BOJAW, NOAHMMACMON JCHTON BHYTPH Hanpa-
BAAIOEH TpYORI;
v — CKODOCTE JABHECHHA JEHTH
her — KOSQOHUHEHT CONPOTHBACHHA CTEHOK HANPaBAfomen TpyGosl;
) — kosthduinent conpotuBaenns pesis (JenTH);
& — YCKOPEHHE CHAB TAMECTH:
H; — saray6aenne nanpasasomen TpyOb NoA IHHAMIMECKHT YPOBEHD
BOIL B KOJOJILE;
L — nauna wanpasamowmed Tpyou;
B, C — xospdHitienTsl nponopuHoHaasHOCTH;

p " YCIOBUAH BEJAHYHHA, NPeACTaBASIONLAN cofoll ruapaBagvecKui
Fu;uyc NOTOKA MPH JBHAEHHH MHHAKOCTH OTHOCHT2AbHO PeMHA
Aenth). Onpepeaserca aejennes XHBOTO Cedenis NOToKa na
NEPHMETP NONEePEYHOTO CeyeHHs Aenthl. Jlas aawuoro cayyas

R

o =My .

Popuyaa (42) npu A4HHBIX KOHCTPYKTHBHHIX NMapaMeTpax BOAONOADL-
CANIHEA, NOCTOAHHOI TE&ITIEP&"I'I}’ £ HHAKOCTH H EHF."-I:.’ﬁ-ﬂEHHH NPpeicTasaneT

coboll NpAMYI0 AHHHIO Ho, = f(T) npa ycaoBuu noctoAHcTBa  KO3(pdn-
IHEHTOB CONPOTHBACHHS A W k..

JAas cepHH HAWIMX ONBITOB, 3HAA OTHOCHTEABHYIO IWEPOXOBATOCTE
NoOBepXHOCTEN JAeNTH u TPyOW (Tabanua) v uucaa PellHoabaca, 3HauenHA
KOS(PMOHILHEHTOR CONPOTHEACHEA Haxoauan no rpadmry A, T1. 3erwga.

B. H. Mawkos |8] npu nenwranns BOAONOABEMHHKA ¢ OTKPHITON JdeH-
Tol (Ge2 Hanpasasiomed TpyOL) VCTANORHA THAPABAHMECKYID XapakTepH-
CTHKY IIEPOXOBATOCTH JEHT, NPHMEHCHHBY B HAMNX WCHBITAHMAX, Onpeje-
JEHHEM HUH#!Q!HHHHHTE COMNPOTHRJACHHA B HdHECEHHEeM ONBTHHX TOYeK HA
rpaduk A. Tl 3ermaa. o sTem OneTAM WEPOXOBATOCTH NOBEpXHOCTE(
aent (A=1,5 ax n K; =025 wxu) c neGoasiinmM NpHGIHAKCHHEM MOTYT
OBITH IPUHATHL 34 PABHOMEPHEIC.

Uncaa pf'lnlllﬂ.-'lh_'].l"ﬁ JA8 JIBHMEHHA MREAKCCTH OTHOCHTEILHO J8HTLI,
noayaennue no popMy.e

T, ‘_E 5 ;L'I"’ fy

E.-— S |

i K]

IPH SHAYECHHAX OTHOCHTEIBHOM TJIAAKOCTH NOBEPXHOCTH JeHTe oT 6 1o
64 onpeaeasioT KBaJAPATHUMUYIO 30HY CONPOTHERACHHS M kosdhuument
4, = consl.

Uncaa PeliHoasaca I8 JABHMKEHHA MHAKOCTH OTHOCHTGABHO CTEHOK
TpyOu Haxoauan no dopuyae

T
_<p et

¥
i Lr

rie R, — rHApaBAHYeCcKAR PaIHyC, BHYHCASHHBIT AeJeHHEM I.Iomain
CeyepHd NOTOKA HA OJHHY CMOYEHHOrO nepHuMmerpa noneépcu-
HOTO CEeUuCHHSI HANpaBIsoWeR TpyoL.

4293 19




[lpn oTHocHTEALHOR raaixocTH ot 38 10 76 creHks TpyOW XapakTe-
PHIYIOTCH B OCHOBHOM KakK PyCiao, nepexodsalice o7 A3IKoro K mepo-
XOBATOMY .

B srofl soHe JeHHT HANOOABLUIEE 3HAYEHNE THAPABIHYECKOro Kosp-
(HUMEHTA noJesHoro jeficTons, ONPENEACHHOrO B HMAINX ONMTAX.

B nepexoanoit o6aacTH ad 3uauendil OTHOCHTEALHON rAajKoOCTH CTe-
HOK TPYOGH Goaee 30 kosddpuuMent cOnpoTHBICHHA HIMEHARTCA HEIHAYH-
TEIBHO H XaPAKTepHCTHKY H., = f(T) npubalkeHHo MOMHO CHUMTATH
npasoft aunned. Tlpn srom wosdpduument B dopuvae (42) seasercs
TAHTEHCOM Yr.ia HakAOHa npamoil ., = f(v) & ocn =,

" H,
' =I/1—~f B (hopuyae (42) npe npounx NOCTORHHWIX VCAOBHAX

ONpeficaneT 3BHCHMOCTh U, = % (H).

Cnennanpubie onbitTel [3] ¢ W3MEHEHHeM 3arayvOJenns nokKazaau, uTo
ATd JAABHCHMOCTL TOKHRE NPEACTABAHCT Coloil MPHMYIO JTHHO,. ﬂ-'-"u[‘lh'l}'ﬂil
(#2) naer VAOBABTROPHTEALHOE COBRAACHHE © ONLITOMH OpPH  3HAYMCHHAX

I.
0 <= <08, wro oxsatweaeT BeCh AMANA30H 3araydaennii, xoropsiil

MOMKET HMETh MEeCTD NPH SKCNAYATAUMH BOAOMOABEMHHEKY.

Ha puc. 4 onuTHHE TOYKH ONpEAENEHE NMPH CKOPOCTHX JAeHTH, ofe-
CNEeYHBAOIHX 3aNOJHeHHe ceyenun Hanpapagowmedl Tpyou. llpn ymens-
WEHHH CKOPOCTH JEHTH BOJAA JBHMKETCH BBEpPX N0 Hel, He 3anoaHas
ceqennst TpyOu. [losTomy B neficTBHTEALHOCTH HET TAKO CKOPOCTH ABH-
AEHHA JNEHTH, NPH KOTOPONl BOAA 3anoauana On Bce cegedune Tpy6ul, a
CpeAHAs CKOPOCTE Notoxka Oxaa pasuofl nyvaw, Oanaxo aas yaoGCTEa
pPACHETOB ML MOMEM IPHHATL, YTO TAKAH CKOPOCThL JEHTH CYIIECTBYET.
Hazosem ce nauaiLnofl CKOPOCTHIO JIBHMCHHA JCHTH T, CBHIIE KOTOPOI,
YCI0BHO, HAYMHNACTCH NOJAa4d MHAKOCTH NMOJHWM CEUCITHEM IIH]i[]HB.-'IHIﬂﬂ.‘LE‘ﬂ
TpyOLl. Toraa ouwa onpefeanTcs TOMKOA NEPECEHCHHE NPOLONKEHHA NpPH-
MoOil cpeaHell CKOPOCTH NMOTOKA C OCLIOD VU,

Mpuuuman r., =0, us dopuyaw (42) noayunm:

v =10,=aW !, (43)

Cjps @1

rae

iz—i—,

nocae wero ypasnenne (42) MOMHO NPEACTABHTH
., = 8 (v —19,). (44)

Mpunae 8 vpasuenunu (42) b, =0 u T =1, noayunm popmyay cpea-
Helt CKOPOCTH JABHKEHHA MIAKOCTH, MOAHHMACMOR OTKPHTOR JcHTOi,

=0 —W (45)

cp. oF 1
rae
] '.’,:{Hl.
Wonon .

Pafouan XapakTepHcTHR? TNMOALEMA BOAW .JaeuToll B HanpaBasWEdd
Tpybe n,, = f(v) npencrapaner coboll NPAMY 0 ANHHIO, NOSTOMY L4 €€ NO-
CTPOCHHA HYKHO ONPeae HTh TAHIEC YIVIA HAKAOHA H TOUMKY nepecedeHHd
C OChIO T, T. C. BEAHYMHK B g O, B ypasueaun (44),
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B TaGAMIC HPHBEAGHHE ONBITHHE JdHHble Beguuun 8 o v, 10 Koro-

'PHM BHYHCAEHB 3Hauenud kosddunnenton 5 u C.
Monepeunoe ceyenwe HOTOKA B wanpasasiouied tpyde umero dgopay

TMPAMOYTOILHAKA ¢ OTHOIUIEHHEM OCHOBAHHS K BLICOTE 5— OT O 10 10.
MostoMy npH nofcuere kos(uuuenta CONPOTHBIENHA CTEHOK TPYOH

TaGanua
S _i = . — — = :
! - . =~ l,_,:" -
i 3 I l | é L= | s '.;- I*l""'!: ||.._
- b I e | ¥ | S R s
|| o Wi S || Sy | § s
N i o
0,41,5 T,ﬁﬂ!ﬂ,!iﬂ:! 38 6,3 | 0,0089 [0,0186) 2,40 | 2,86 |I},E-1{!l | 4,98 | 3,89
13,51,5 [10,20] 0,652 51 9.0 | 0,00m95/0,0158) 3,20 | 3,71 (0,862 | 4,94 | 3,91
19.0/1,5 (13,30/0,671| 66 | 12,7 | 0,00645/0,0141] 4,15 4 GG (0,890 | 5,0 | 408
23.01,5 [15,25/0,694] 76 | 15,3 | 0,0063 {I,DiEﬁl 4,95 5,48 10,903 | 4,75 | 3,86
16,0(0,25/11,90| 0,650, 59 | 64,0 | 0,00675/0,0064{ 5,80 I 6,40 0,906 | 5,03 il 4,23
| | * i |

B3AT FHAPABAHYECKH pajnyc, noaydaeMmuil AeJeHHeM [A0Iaal XHBOrQ
COUCHHSA NMOTOKA Ha AJIHHV CMOMEHHOIO nepuserpa sanpasasiouedl Tpyow

b RET
[ =-f (_}‘: __) :

s 2eR
B popmyac Wl_r“ o = ],/ ;‘fi KO3(POHUNEHT CONPOTUBICHHS JeHTH (pem-
¥ -I-_I

HA) by = f(%:)

her W 1, ompenennan no rpadgury A. IT. 3ermna [5].

Kak suano us tadanuu, xosdhuuuents B v € B npegesax onuros
HPHOAHARTEALIO MOCTOAHNLL. 38 CPEAHHE IHAUCHHA MOKHO NpHHATH B =
=40, C=4.95.

CaenosateasH0, HMEA JHAYEHHH 3THX I-'.GE.ILI]{IJHH.HEHTDB, MOAHO Ollpe-
peants Beamunukl 8 u v, B dopuyae (44) u nocrponts padouyw xapax-
TEPUCTHRY o, = f (V) aasn Apyrux, GAHIKHX K HAWHM 3IHAYEHHAM, KOH-

CCTPYKTHBHEIX NAPaMeTpon BOIONOUBEMHHKA.
HennTauna BOAONOALEMHHES C HANDPABASIONIHMY TPYOAMH KPYLIOro

NONepeMHoro cevyenud W padOuHMH  OPraHaMH, H3TOTOBJAEHHBIME H3 I1IPO-
PE3HHEHHEIX AEHT, NOKA3aIH, 41T0 (popMy.aa (42) ¢ yxa3aHHBIMH SHAYEHHAMH
koa(unnentos B 1 C ¢ J0CTATOUHON TOYHOCTLIO Y10BAETBOPAET TpefoBa-
HHAM NPAKTHKH B npeienax OTHOCHTEALHOR TAAAKOCTH HﬂB‘EPRHDETH JCHT
or 6 no 108 u crenox Tpy6 or 40 go 154.

Muapasanieckuil Ko3(pHUMENT NOAE3HOTO AEHNCTBHA MOABEMA KHIKO-
CTH AeHTOH B nanpasaswomed Tpyde BOIONOABEMHHKA paBeH:

H
7 =1, (46)

Tlpu atom
Q = 2bhgu,,, (47)

al




Il,=2z,Lbv. (48
M3 ypasuenus (17)
-"P o TET —|— Nﬁﬂ"

Beauwyuna N onpepeasercs ypasuenuem (13)

N=T( —?)
rsl/ — S i (49}

p = Ser + 1k, T

ITpuuMan Kacateanioe HanpsxeHne Ha CTeHke NPOoNnoPUHOBAAEHBIM
KBaapaTy CcpejHed CKOPOCTH MOTOKa, HMEEM

NunThBadH

MO Y WH M

A
3y = —5— il + Thy T*. (50):

Bueca v (46) 3nauenwe Q (47) u 1, (48) ¢ yuerom suipaxenna 7 (49) n
7 (50), noayunm

e = — ghol i (51)
)
it ul, + gheT?

3aveuss B ypasuennn (1) ., ns (44), noayunm
Bk, T8 ! .
iy i &hy ( —%). (52}

b
‘_-1.I.:I- g {u a— 1_1n::|l o gﬂn'{#

Mpusnsasn u yvpagrenun (52) A, =0; T =1 u yuurhBag, YTO HNPH 3TOM
== CASLOBATCILHO, coraacHo (43), '”t—wlp.m JIOAYUHM BLIPa-

AEHHE 18 P]I,'l]'JdH.-'.IH [ECKOTO K.NM. A, N0ABLCeMA MKILAKOCTH ﬂTiCﬂHTE}ﬂ JenToi

W, -
=1 — — P (53}

Eri .
IMoacrapass Cioad aHaueHne ‘l."p,_.11 or — l'/f “i-—n, naiiaem
Il

NS (N Y (54)
m

OTRYAA BIJLHO, 4TO FHAPABTHYECKHA K.nid, NOoLbeMd ARUIKOCTH OTKPLITOIL
JACHTONH € YEEJIMCHHEM CKOPOCTH ABIDKeHHS JCHTH CTPEMHTCH K npeieay,
paBHOMY eaunnme (6€3 yuera TPEeHHs RO3LYXa).

B vpaexeuny (52) supamenne l—i::- ¢ BO3PACTAHHCM  CKOPOCTH
ABIMAEHHA JEHTH TOXKE CTPEMHTCH K npepeay, pasiosmy eanunue. Caeao-
BATCALHO, HAHOOAKUIEE 3HAUMEHHE THAPARJIHUMCCKOTO K., /1. MONLeMd HHIKO0=

A |

ol




CTH B Hanpapadouiel Tpyde BOIONOLBEMHHKD OFPAHHYHBAETCH HeJH-
YHHOH MOTEeps SHEePruH Ha TPEHHE HUJAKOCTH O CTEHKH HANPARIAIOULEH
TPYOH,

Jaf HaXOMIBHNN OHNTHMAALHON CKOPOCTH JABHMKCHHA PeMHHA, NPH KO-
TOpOR THAPABAHYECKHl K.ILA. HMeeT HauOGO.bLICE 3HAUEHHE, NPHPABHHEM
K HYJI0 nponssoanyio (52):

rh',r
T = 0.
Tocace npeodpazopannil
: 5 ol Ry i
ot — Q,Eﬂ'wun—l—ﬂu-wi - ﬂ,nu‘: = —?:J“ -, (53)
Jlepylo  yactk ypamrenus  (99),
NPHOAMAKECHHO, MOKHO 3AMEHHTh §
BHpamCHies 3
B g TRey %
(v—087) = BT :
‘OTKY 1a ¢
toe 20,80, 4 |/ Zhl% 55y
(HIT ™= Ly & ¥ H‘*'.:-l- & 1, Eﬂ‘ﬁ!ﬂ?ﬂﬂ?&ﬁ?ﬂ:‘mﬂ o
. Pue. 5.
lloacrasana 3HaAYCHHE Ty, HA I= PACUETIAN KpHBAN, S OUMTHAR KPHBIL.

MECTO T B HCXOJAHOC YpaBHEHHE
(52), NOAYUHM ONTHMAALHOE 3HAUEHHE I'HAPABAMMECKOID K.

Jlna HenJoOCKHMX MOTOKOB, HANpPHMep, NpH NOALEME BOAK JEHTON B
TpyGax NPAMOVIOALHOIO HAH KPYIJIOrG CeMEHHS Halo 3aMEeHHThL Kacartedb-
HBIE HATPHAEHHA HX CPEJHHMH 3HAYEHHSMH,

Cpefitee KacatensHOe HaNpMeHie Ha NOBCPXHOCTH PeMisA

"qu_ i -
T|:,-r|| = -.,'r.._'rl ~ PLL + RII T?"‘ I_._‘:_,I'}

THE Tpep H Terop — CPEIHHE KACATEALHBIE HANPAMEHHS HA NOBEPXHOCTAX
peMua o Tpyon:;
P, 1 P — nepuMerpsl nonepeuinx ceueHnii pemus u Tpyobl.
Yunteigas (57), dopmyvan (52) u (56) Aad HeNJOCKOTO NMOTOKA B HAaNpas-
Jfioniel Tpyoe BoAoNOALCMHEHKE NPHMYT BT

| HER“ Tﬁ o -
L Per Aot (I '_' i_rﬂ): (58)
.ﬂp : _T E_Eil e {ln}-... 'ERP T-
R e .
Voar :-"aﬂ,ﬂ Ty =+ V..Eill__ffp_. [ﬂg}
H-]'l.n_ P{T

~ Ha puc, 5 npusejen rpauK 3MBHCHMOCTH THAPABAHYECKOrD K.ILA.
‘0T CKOPOCTH ABHMXEHHS JeuTsl 1as f, = 13,5 sacn K, = 1,5 mn. Kpugan /
paccuutana no opuyae (58), B KOTOPYI0 NOACTABAAJANCL BeAWunuL B
H Ty, B3uTLE H3 OonuTHOTO rpadmea puc, 4.



Kpupas 2 nocrpoena na ocHoBauun Ganasca MOMHOCTH 10 $opmy.ac:

rae N, — noacsuo sarpaveHHas MOIHOCT;
N, — MOWNHOCTD, 3ATPAYEHHAs HAa TPEHHE NPH ABHKCHHI BOAW B 1~
npapasiomen Tpy6e BOAONOABEMHHEA.
OGe KpHBbie HMEIOT OAHHAKOBHA xapaktep u3ruGa M 3Hauenus
7, = f(v), npn onTHMaasHOM peKnMe OTAHYAINTCH HE3HAMHTEALHO,

BbIBO/AbI

1. MakcumaasHoe 3navenne r’MAPARIHYMECKOTID K.ILA. NOALCMO WML
KOCTH JeHTOl B Naockoil wanpasagwouiefl tpyOe BOAONOABEMHHKA B CAY-
Hae JAMHHApPHOTO PERHME JBHKECHHA KNWIKOCTH COCTABANET OAHY TPETh.

2, Jlan kaxaofi Beanqunsl 3a30pa MeKAY Aentoll W crenkofi Hanpas-
ARomel TpyGu NpH JAMHHADHOM PeXHME ABHMKCHHA MHAKOCTH CYIICCT-
BYET CBOSl ONTHMAJBHAN CKOPOCTh JABHMEHHS JEHTH, NPH KoTOpof riapan-
Aapueckull  kosdduunent noaesnoro  AeficTBHA  HMEET  MAKCHMAALHOC
Jnauenne,

3. OcHoBHBlE 1OTEPH 3HEPrHH 1PH TYPOYICHTHOM PEKHME — THApaR-
AHYECKHE — HA TPeHHe BHYTPH vanpaeasoilell Tpyvou B npouecce noabe-
Ma HWIKOCTH JeHTOR.

4. C yBeaHqeHHEM CKOPOCTH JIBIGKCHHA JEHTH  THAPABAHYECKM
K.LA. NOABLEMA AKHAKOCTH B nanpaeasouell tpybe npu typoyJeHTHOM
PeXHME OrPAHHYHBAETCA BEIHMHION NOTEPEL IHCPIHN B OCHOBHOM HA TPeHIe
KHAKOCTH O CTEHKH Hanpapasowed Tpyosl.

5. Pacuernnie ypaBuenus ¢ AOCTATOMHLM upubaumeines otolpamalor
SHEPreTHYeCKYIo CTOpony NoiLeMa BoAW JacHTON B Hanpaeasouwel vpyGe
npu TypoOyaenTHOM penme. B npeaeasx orvHocHTeAbHOM raaakocTH No-
pepxuocreft aent or 6 a0 108 i crenok TpyG ot 40 a0 154 oun Morvrt
OHTH HCNOAL30BAHK NPH NPOEKTHPOBAHHH MHYPORKKX BOAONOALEMHHKOR i
BHGOPE peRHMOB HX paboTh,
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H. H. OMEJIHH

M3MEPEHHE JAABJEHHMIA BO BCACBIBAKILIAX TPYBAX
HACOCOB, HAXOAAIHUXCA MO/ 3AJUBOM

JlaBaenne BO BCACHIBAWOMIMX TPyOGax HAcCOCOB, HAXOAAUIHXCH NOA 34-
AHBOM, MPHXOAHTCH H3MEPATH B 3ABOACKHX H MPOH3BOJACTBEHHLIX YCIOBHAX.
i naMepends HeoGXOAMMEL A ONpeAetedis N10JAHOr0 HANopa nacoca,
4 TAKWKE JAH BHABJIEHHA NOTEPhL HANOPA HA BXOJAE H NO JIHHE BCACK-
paolEero TpyGfONPoOROIa NPH PATHYHBIX NPOH3BOAHTEABHOCTAX Hacoca.

3amepn wacTo NPoOH3BOAATCA 0e3 yveTa Takiux CHenH(Hyeckux oco-
HGennoctell, Kak OOJbINAS JLINHA COCAHHHTEABHHX TPYGOK, BO3MOKHOCTH
HAAMYHN ABYXasuoil cpein BOJA — BO3AYX, 3HAUWTEAbHOE 3araydaenHe
mryuepa orfopa Aasiennit Nog yYposenh BOAK, BO3MOKHOCTE OOALILOrO
npepuenns npuéopa HAX 3CPKAAOM BOAW, BHACJNEHHE H3 BOJE MPH
MOHHACHHN A4BICHHA BOAAHHIX NAPOB W PacTBOPEHHWX rasoB H T. M.
Haanuue pazamunpix YCJAOBHA NPHBOJAHT K TOMY, WTO jAapleHHA BO BCa-
cuBaomIeft TpyHe nacoca wacTO H3MEPAIOTCH HEBEPHO, HECMOTPE Ha  Ka-
wyiyioca npocrory eonpoca. Cxema noakaioyenna U-o0paznoro MaHo-
BAKVVMMETPa K BeackBamomefl TpyGe nacoca npeacragiena wa puc. |
(@ u G).

Ocofoe BHUMAHHE JOJMHO  YACAATLCA [PABHABHOCTH TOCTAHOBKH
WITYILePa Ha BeackBaionled TpyGe Hacoca (puc. 18), Tak Kax naxe neboab-
HE OTKJAOHEHHA B 10 YCTAHOBKE NPHBOAAT K 3HAUHTEILHLM HCKAKEHHAM
peavasTaToR HaMepedui, B coeaunnTeasnoil TpyGxe npH NoIkKIOMENHH K
nell manopakvyMmamerpa Oviaer M Bofa. o po3ayx. pannua HX pasfeana
COBNAJIAET C YpOBHEM BO1w B nerounuke. Bo spema paboTul wacoca npw-
HOP NMOKAKET KaKOE-TO paspesxenne, koropoe Oyier yBelAwuHBaThcd C
NOBHILICHHCM NPONIBOARTEALHOCTH HACOCA. C mouHAKeHHeM JaBaeHHs Hag
NOBEPXHOCTEIO BOAK H3 HEC HAMHHALOT BHACAATHCA Napel PACTBOPEHHEIE
razed. Uenm Goapwe npoH3sBoAdTEARHOCTE HACOCA, TEM HHKE JaBleHHe B
H3MEDHEMOM CeYMennm, O CACAOBATCALNO, H }'PU-T-IL"HT- BOMW B COCAHHHTEAL=
wofi TpyGke (puc. 2); npn HekoTopoft NPOH3BOJHTENLHOCTH HACOCA BOAA
H3 Hee mMoxeT vilTi, Ecap NpoH3BoAnTeALBHOCTE YVBEAHYHBATE Addklle, H3
TPYOKH HAUHCT OTCACHBATLCA BO3AVX. HeofxoanMo oTMETHTE, HTO JaiKe
NPH HEM3MCHHOI NPON3BOAHTEALHOCTH WACOCA Y pOBEHL BOAB B TPyOKe
HenocTosHuL. OH 3aRUCHT KAK OT NPOAOAMUTEILHOCTH PAGOTH YCTAHOBKH,
TAK M OT CMEHE pemnMoB paGoThl.

PaccMOTpHM, MOMKHO M 3AMCPATE BEJIHMHHY PAspemeHds YKa3anHbiM
BHLIC cnocobom.

B sasucumoctn o7 3aravOaCcHHR TOYKH NPHCOCAHHEHHA MAHOBAKYYM-
METpa K BCacwpawomeii Tpyvoe (puc, 2) MOrYT BCTPETHTHCH CAEAYIOULHC
TPH cayuan:
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1) nomiKenne ypoBea BOALL B TpyOKe MelLme 3araviaenus Mmecra
NOAKTIOUEHHH MANOBAKY VMMETPA X BCICWBAWOUER Tpyhe
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Pic. 1. OGmuAg B yetanonok ¢ npubopasil 148 waMepenny anaenns
HO BCACKBALLeH TpyDe,

@ = ofurmud nenTpolenciiaf nacoc, & — rAYGUNHMI BIC0C, & = CLEME YUTIMOREI Ty epe
Ha peacusaomed 1pyoGe.

2) noHHAMEHHE VPORHA ROAL B TPYOKe paBHo 3aravOaedinw Mecta
NOAKAIONEHHS MAHOBAKYYMMETPa K BCaceBawuiefi tpyhe

L.Hl-'l =.&.;

3) H3 TPYOKH MAHOBAKYYMMETPA OTCACLBACTCA BO3AVX, 4TO YCAO0BHO
0003HANAETCH:
Af SRy

HeoGxoaumo yUuTuBATL, Y9T0 UPH HCOWTAHUAX HACOCOB, KAK NPABHIO,
NPOH3BOAHTEALHOCTE AN YBEINUUBACTCA OT MUHHMYMA 10 Makcumyusa, a
3ATEM YMCHBLLIGCTCA ONATL A0 MHHHMYMA, HAH VMEHBLIIACTCA OT MAKCH-
MYyMa 10 MHHHMYMA, 2 NOTOM YBEJAHHHBAETCH A0 MAKCHMyMa., 3tH uame-
HEHHA PCAIMOB BAMHIOT KAK HA BBUCACHHE B TPYOKY MaHOBAKY yMMETp
NAPOB BOJW M PACTBOPEHHEIX ra30B, TAK H HAa O0BEM BO3AYXAa B 3TOi
TpyGre. Kpose toro, Ha o0beM BO3AYXa B TPYOKEe BANAET AANTEABHOCTL
paboTH B ONPEJALICHNOM PeXUMEe: ueMm Jodblie padoTAET Hacoc, TeM
Goakwe NApOB BOAL H PACTBOPEHHOrO BO3AYXA BHUICANETCA B TPYOKY
MAHOBAKYVMMETPR. B CBA3H € STHMH NOJOAMCHHAMH HUIKE DACCMATPHBAIOTCH
PA3AHUNEE BAPHAHTHE TPHCOCAMHENHS MAHOBAKVYMMETpP2Z K BCACHIBAOLLE]
TpyGe,.

e I Tlpt nonwxenun ypoBua Boie B TPYOKe MeHullie 3araviaenus

nacoca {pm‘:. 2) napaeHHE HA CTEHKH B H3MepaceMom cevenny | | momuo
ONPEAC.IHTE B3 YDABHEHHR T'HAPOCTATHKH:
Py =P, — Aty 4+ R (1)



TAe III!r':'},_,."l.nﬂ.ﬁ-'"'."'Hfl!1’-' Hi CTCHKH B PACHETHOM CeMEHHH =1

Py — armocdeproe pasaenne;

Al — pazHOCTh NOKA3BHHI PTYTHOTO MAHOBAKYYMMETPH;

fty — BrcoTa croaGa poast B TPYDKE;
Tor H To— YACALHULIE BECA PTYTH H BOJIM.

Bec croafa Bosayxa B TpyGKe MaHOBAKYYMMETPA H3-32 €ro He3Hauw-
TEJABHOCTH HE VUHTHIBASTCS,

Ha ypasuenus (1) Buano, wro gan onpe- 2
ASNeHHs AABAEHHA HA CTeukH B cevennn |—I s
HEOOXOAMMO 3HATL BHICOTY cTOaAla BOAW B P
TPYOKE MAHOBAKYYMMETPA, a4 3TO NpaKTHHEC- A Y 2 I]rﬂ
KR Hepoamoxuo. Ecan xe npenedpeun nu- !
Aeaennem B TpyYOKY BOAAUBIX napos H pa-
CTBOPEHHOTO BO3AYyXa (7. €. CUMTATH, UTO
HCMLITAHHA NPOHCXOAAT MrHOBEHNHO WAK NpH-
MEHCHA KaKad-TO NJAEHKA, NpPensTCTByIouian
BHACAEHHIO TAPOB BOAK H BO3AYXA B TPYOKY),
TO, MOAL3YACH 3akonom DBoiin — MapuoTTa
p-v=conls npi NOCTORAHKON TEMUEpPITYpe,
onpejeases suicoty A,

Jlag 3roro BOCNOJAL3VEMCH ¥ PaBHEHHEM

P, = P,u, (2)

rie v, —obbeM BO3IYXE B TPYOKe lpH
arsmocipepHom aasaennn (npr noj-
KAOYCHUH MAHOBAKYYMMeTpa);
P, — napienwe mo3ayxa B TpyOGKe np
ONpPeIsIeHHOM PeRuMEe;
T; — 00BEM BO3AYXA NPH ONPEABACHHOM PEKIME;
P, w vy — H3apecTHH.

P; ACTKO ONPCACTACTSH HO MOKAZAHHAM MAHOBAKY Y MMETDa

P,=P,— Ahy (3)

VT

Puc. 2. Cxema 3aMepon jasac-
HHA NIPH HAARTIH B TPYGKe BOA.

Pewns vpapuenue (2) oTHOCHTEALND T; 1 IOACTARHEB 3IHAMEHIC Pi 3
vpasienus (3), noayvaim

. i - sl e (4)

Pasneane o0beM T, Ha HJ0MATA Cevenns TPpyOKH, MOAVUHM BHCOTY
BOSAYIINOTO CTOADA B TPYOKEe f-r;. SUTEM BRUMHTAHHCM ﬂd H3 noaxHofl 1au-
Hil 'rgyﬁh:ii onpegeaserca M, — TOANMHA CA0T RO,

AHAKO BCAACTBHY BBRIACAUHHH NAPOE BOAL H pq'tl.."T.EIﬂPEH]'IﬂI'G BUE.‘.‘[}"J{H
o0beM BO3AYXa B TPYOKE B [HPOLECCe HCNBITAHHUS yBeanunpaerca (ecau
BHAepmUBACTCH HWepaBencTso Al <2 M), MNostomy nocae octanoBxku Hacoca
MAHOBAKY YMMETP OYAET NOKA3WBaTh HEO0ALINOE HAGKTOYHOE AaBaenne (10
0,3 =04 & soa. cr.).

II. Tlpn nonmmenun YPosH? BOAW B TPYOKE JO MECTa NOAKAOMEHHS
e K BCACKWBAOmMEN TpyDe AaBieHde ua CTCHKH B cevenun I—| namepsercs

aerxo. Ha ypasueuna (1) suano, wro b, =0, Torga nasienue Ha CTEHKH
8 ceyenud |—I1 Gvaer:

Py =Py =8kt =P, (1a)

on
=1



CaeoBaTe bHO, MAHOBAKYYMMETP TOYHO H3MEDACT AABACHHE, TAK Kak
oObesm BO3AyXa B TpyOxe He Menserc#, ITOT nepexoinuit caywah coor-
BETCTBYET TAKOMY JAABACHHIO Hd CTEMKH BCackBawumefl TpyOR Hacoca,
NpH KOTOPOM pa3peKeHue paBHO TAYOHHE NOTPYKEHHA WTYyUEpa noj
ypoBeHb BOAB B HcTOuHHKE (/,), T. e.

"&"&Tpr-klu {‘5}
M NABJEHHE HA CTEHKH TPYOW B cevenun |—| Dyner:
Py = P,—H,. (6)

11, Mpr NOHHKEHHH YPOBHA BOJAM B TPYGKE 10 MECTa NOAKIIOUEHHHA
MAHOBAKYYMMETPA H HEKOTOPOM VYMEHLIICHHR MacChl BO3AYXa B TpyOke
AABACHHE HA CTEHKH B CEYMeHHH I—I aaMepaeTCcn Jerko, ecaH OnkiThH npo-

W3BOANTCH NPH YBeAHYHBaIOUlelcA NPoON3BOLNTENLHOCTH Hacoca. B aannom
cayuae AeficTBHTEABHO vpasnenne (la).

1% 4
i 1B
! };’-i ﬂ!”

Puc. 3. Cxesma aaMepor nanie- Puc. 4. Cxema avepon gasacnna  no cnocofy
HIA NIPH NOMOIH CHATOrO LCHipona*®.
BO3AY Rd. 6 — [oeae JapmEKn. o — npin pabore,

I||:I|i'[ AOCTHMECHHH MAKCHMAALHOH NPOH3BOANTEABHOCTH HACOCA W lpo-
ACGUAKEHEH HCHHWTAHHE B VCIOBHAX VMEHLILAIEACH NPOH3BOAHTEILHOCTIH
PE3VALTATH HCKammwores, 1o obbAcHAeTed TEM, 4TO npH nauboasmeil
NPOH3ROJANTEALHOCTH  CO3AACTCH  MAKCHMAJALHOE pa3PeKEHHE BO3AYXA B
TpyOKe. C  VvMEeHLIIEHHEM [POH3BOAHTEILHOCTH HACOCA OHO CTAHOBHTCH
MEHBIIE, MOITOMY YacTh TPYOKH sanoanntcea Boaofl. Yem menbiue npons-
BOAHTEALHOCTE 1ACOCH, TEM DOARILAN MACTH TPYOKIt 3ANOJAHACTCA BOJOIM.
]._lFIH OCTAHOBKE HACOCA MAHOBAKYVMMETD NOKA3KWEBICT paspeXeHHe, KoOTO-
poe B HEKOTOPHX CAYHAfAX MOMEeT NpesslaTe | M BOL. CT,

Muoraa npn vMEHLIWEHWH NPOH3BOANTCABLHOCTH HACOCA NOIYHAIOTCHA
HAZEKHLE 3aMEPH, ECAH B COCAHHHTEALNYIO TRYORY (MEN1Y BCACH BAIONLCTH
TpyOofl Hacoca H  MANOBAKYVMMCTPOM) NVCKaTs armocdepublil  BO3aLY X
yepea kpan 4 (puc. 2). llpn stom BO3MO#HHE ABA Cayuas:

4) BO3AVX HE MOJHOCTLIO BLITECHILT BOAV M3 COCAMHNTEALHOR TPYOKN;

=8




6) NOAHOCTLIO BRITECHM. ee.

Meppwit cayuail nogoGen paccMoTpensomy Beime — My <Ay, On xa-
PAKTEPH3YETCH TeM, YTO HCPe3 HCKOTOpPOe BpeMa MNOACOC BO3JYXa uepes
kpan A npexpamaerca. [locae 3sakpuiTisi Kpaswa A B COCJAHHHTEAbHOMH
TpyGKe HAXOAMTCH CTOA0 BOAW, & MAHOBAKYYMMETP 13aeT HyaeBoe noka-
3aHHe. 3aMepul AABJACHHA HA CTEHKU B CevelHH |—| HEeBO3IMOMKHEL.

Bropofi cayuaii nomoben Al = f,, Tak kak artmocepunil BO3AYX
MOAHOCTLID BEITECHAET BOAY M3 coeiMHHTCAbHOR TpyGru. [lpm oTKpHTOM
Kpane A O NOCTOAHHO NPOTATHBAETCH 4epe3 Hacoc; NOCae NpexpalieHHs
AOCTYNA BOZJAYXA uepes xpan A japienue craver nuxe armocdepHoro u
MAHOBAKY YMMETP NOKAMEeT NABIEHHE HA CTEHKH TPYOL B PacueTHOM ce-
HEHMIL.

Caeposareabno, nyck armMoc(epHoro BO3AyXa He JJeT BO3MOMKHOCTH
HAAEKHO 3AMEpPATH JAABJICHHE BO BCACWBAIOUIHX TPyGax HWACOCOB, HAXO-
AAUIAXCA N0 34AHBOM, XOTS JIHANA30H 3AMEPOB pactiHpRETCH.

Bo spema ucnuTannilt Hacocom

BOBMOMKHB Pa3aHuHbIE KOMOHHALHH z | |
paccMoOTpeHHux caywaep., Hanpu- ﬁ( Lf
MEp, NPH 3HAUUTEILHOM 3araydae- %) '

HHH TOYKH NOAKJAWOMEHNA TPYyOKN i al '|
MAHOBAKYYMMETPa K BCACKIBAKOULE :g i

pylGe (cemmme 4 M) Beerja Oyner 24
TOABKO NEPBfl cay4af, a npH u3- |
MEPEHHAX pa3pemeHna Ha BXoae B a2 .
o0BIUILIT  FOPH3OHTAJBHEI  HACOC, '
YCTAHOBACHHBIH  HA NOBEPXHOCTH,
GYAYT HENOCTATKH TPETHErD Cay- G )
yaf, KOTJa NPOHIBOANTEABHOCTL
HACOCA VMEHBIIACTCA OT MAakcu-
MAJABHON 10 MHHHMAABHOMN,

Takum  0o6GpasoM, H3IMEpATH vy 220 Q.Akew
JATELEE S B::ﬂ{‘.l.!ﬂammuﬁ Tpy6e Puc, 5. Peayawtard 3aMcpoR JARIEHHA H2
HACOCA, HAXoAsUlelcA noj 34IH  peacwBantK ¥ HACOCOD Bl1=245, naxoan-
BOM, VKAa3aHHBIM BeIE crnocobDoM HHXCR MO 33.1HBOM.
neanin, B stex CAYVUAAX H3IMEpe- {— o eioeoly NPpoIyRanE 1oagyxa, J=— no cnocody
HHE €ro Jyuile NPoH3BOAHTH WAl i T
o JAapACHHI0  BO3LVXA, Harae-

TAEMOT0 B TPVOKY MaHosakyymueTpa (puc. 3), nan no cnocoby ,cudona”,

sanoJHeHneM TpYOKN Manopaxvymserpa soaoit (puc. 4).
leppeit cnocod uasmepedns (110 AABJACHHIO HATHETACMOrO ROy Xa)

CAellyeT NPHMeHaTh MNpH GOABMHX NDERLIMEeHHAX HVAS MINoBAKYYMMETPA
HAA NOBEPXHOCTHIO BOAK — . B stom cayuiae dapacHie B PACHMETHOM

ceqeHHn onpeaeaserca no gopuy.ae
Py = Py £ Alyye. (7)

B popmyae 3nak maioc* Geperca NpH NOKA3AHHAX HIOWTOUHOTO Aab-
ABHHA W SHAK LMHHYCY — NP Paspemeninn, FIHLIMK cloBamy, 3naK ,naoc”
Gepercsl NpH MaAbLiX NPONIBOAMTEIBHOCTAX W MAALIX DA3pEKEHHAN, KOTAA
NPHXOANTCH BHITECHATL BOAY W3 TPYOKH MAHOBAKY VMMETPA, 3IHAK ,MH-
Hyc* — Korja cr1oal Boasl B TpPyOKe OTCYTCTBYET.

lpn Goawwux 3arayGaeHHAX HACOCA NPOKAUKA BO3AYXa CTAHOBHTCH
3ATPYAHNTEALHOM, 4 TOUHOCTH H3MEPEHHIl NOHHKACTCH. B nannom cayuae
AABACHHE JVHie NAMepATh no cnocoby .cudouna®, ocobenno, ecan npe-

Y
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BEILEHHE OCH MPHOOpa HAL NOBEPXHOCTLIO 3CPKAIL BOAL nedoaninoe — .,
Hamepenus npoussoistes 1o opmyae

Py = (Al — aly) Tpr (8)

rie Ak, — nokazamne npubopa nocie 3apaikd BO BpeMms paGoTel Hacoca;

Ak, — nocae 3apsAki npH HepaGoTalomeM Hacoce,

Iror cnocob nanbogee npoct. OaHako OH HE NPHMEHHM, eCaH OChb
NpeGOpa pacnOA0KENa BHCOKO WAL VPOBHEM BOJAM, TAK KAK NPH MAKCH-
MAJLHOM PaspPeIKCHHN MOMET pasopparnca croad poaw B TPyOKE.

Ha puc. 5 jpanm pe3vanTaThl 3aMepoB, NPOBEACHHHX ONMHCAHHLIMH
BHIIE CHocodaMil,

Ha rpauka suino, uto cnoco0u HarweTamwus Bosayxa # ,cHdgona®
ALAHNT GAHMHAKOBLIC PC3YALTATH, Tak Kak TOUKH, MOCTROCHILE NG 3aMCpPas,
JAear Ha  oaHoll kpusoft @, Cnocol HENOCPEACTBEHHOIO BRIIOHEHHH,
npeacTapaeHusii wa puc. 5 JaByMmd rpynoaun samepor (kpuswe O uog),
HMeeT DOAbLIME PACXOKACHNA Kak € TMCPBLIMH ABYMA cnocofasMu, Tak H
smexay rpynnamu. HeoGxoauMo OTMETHTE, 4TO pasHuud OPAHHAT NpH
NPHHATON NPOUSBOJAHTENLHOCTH — if:,h_ H ﬂhu= NpeicTaBIfaeT BHCOTY cToada

BOAW B CcocAauHuTeanuoil TpyGke, T. e. caaraemoe Y, B YpaBHEHHH
(1), KOTOpoe HEBO3MOMHO 3AMEPHTL BO BPEMH ONETOR,

[lpr npomefeHHn 32BOJACKHX M NPOH3IBOACTBEHHLIX MCHHTAHHNA Haco-
COB JABJACHHY BO BCACHIBAWIWIHX TPyOax, HAXOAAILHXCA MOA 33JHBOM,
HEeOOXO0AHMO HaMepaATh N0 cnocobam ,cudona® HAN HArHETAHWH BO3]YXa.
Crioco6 HenocpeACTBeHHOTO MOAKIIONCHHA MAHOBAKY Y MMETPA 1ie NPHMEHHM,

CnocoG ,cudona” pexkoMeHAVeTCH NPHMEHATbL B TEX CIy4adx, Koraa
npesuende ocH npuGopa HAA MOBEPXHOCTBIO BOJAL B HCTOUHHKE He-

‘Oojblioe, a sarayoaeHHe wTyuepa orbopa  JaBACHHA BEJAHKO, cnocoh

HAHCTAHKR  BO3JAYXa — npy  GOALIMOM NPeBMWEeHHH ocH  npubopa Haj
NOBEPXUOCTHIO BOAK i HebodAkIIOM 3arayiaenun wTyvuepa otbhopa aas-
JCHHA.
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M. M. CAJIbHHKOB

HCNMOJNb30BAHHE CETMEHTHOH JIHA®PATMbI [LJIS
M3MEPEHMWSA PACXOJIOB BOJbl HA MEJIHOPATHBHbIX
HACOCHBIX CTAHUHAX

IMpoMLIILICHHBIX  BOAOMEPOR JLISE MeJHOPATHBHBLIN HACOCHBIX CTAHUMIT
HE¢ HMCCTCH, a XOpaKTepHCTHKS OPOCHTEALHON BOAL (HAHOCHL, [L1aBalune
Teaa W T. J.) He MO3BOJSET HCNOAb30BATHL BOAOMEPE 18 HHCTOH BOIML.

B 1960 r. 8 Fuaposmerpuyeckoil aaGopatopiun  MHCTHTYTa  BOANLIX
npoGaem n ruaporexunkn AH Y3CCP usyuaiancs ycaosus paGoTtil BOAO-
Mepa Ha MeAHOpATHBHON Hacocnoil cranumn. B pesyawrate ciopMmyanpo-
BaHL TPeOHOBAHNA, KOTOPLIM OH J0MMEH OTBCHATD:

1) npon3BoanTsL HaMEpenie, 3anich H HHTErpHpoOBaHiie BO BCeM AMand-
30HE PacyeTHLIX PACXOA0B ¢ NOrpeutHocTbio He Gosee * 5%:;

2) nponyckarth HaHOCH, NJaBallide Tega o BO3AYX]

3) MMeTh MPOCTYIO M HaZeAHYWw B ACHCTBHE KOHCTPYKILHIO.

Ilna  uaMepeHusi  pacxofoB BoAsl B TpyGonposoiax nNpPHMCHAIOTCH
B OCHOBHOM CKOPOCTHLE BOAOMEPHl H BOJAOMEpPLl lCpeMCHHOrO nepenaia
JABJICHHA C CYMAWIHMA YCTPOHCTBAMM,

[Ipunuun JefACTBHA CKOPOCTHRIX BOMOMEPOR OCHOBAN Hai HaMepeHHi
yncaa 06OPOTOB BPAULAIOUErocH 3JaeMeHTa (KpBlabuaTKH Han TypORnKN),
CKOPOCTE KOTOPOro NponopiHoHadbia CpeAHci CKOPOCTH JABHMCHHA BOJLL

M3 cxkopocTHex BOAOMEPOB HaHOOILIIEE PACHpOCTPAaHEeHNe MOJVHH-
A TypOnnnuie sogoMepn THna «BB», KoTopue MmOKHO  YCTanABANBATH
B TOPH3OHTAIBIOM HAH BePTHKAILHOM (BOCXOAAUICM) HANPABJICHHUH R HEe-
nocpeacTBeHHOi GaH30CTH K (PACONNBIM uacTaM u TpyGONpoBOAHON apma-
Type. OAHAKO NOCTOPOHINE MEXaHHUeCKHe TPHMCCH B OPOCHTEALION BOIdE
HC NO3BIAKDT HCNOALIOBATHE Ha METHOPATHEHRIX acocnmx CTaHUHAX
CKOPOCTHLIE BOJAOMEpH BCAeACTRiHe OBHICTPOro M3HOca HX TPYIIHXCH yacrei
H NOBPeAACHHA BPALLAOUICTIOCH 3IeMeNTa. .

IeitcTsile BOAOMEPON ¢ CYXKMOUWAMH YCTPORCTBAMH OCHOBAHO HA H3-
MEPEHHI BhIILIBAGMOTO STHMII VCTPOHCTBAMH mepenafa JaBTeHis. Bono-
MEPH TAKOro THIA COCTORT I3 HOTHPEX OCHOBHBIX SJCMEHTOR]

a) NpUEMHMKA NepeMenioro  nepenajga AasjieHns — Cyxaoulero
YCTPORCTRA, YCTANABIANBACMOrO BHYTpH TpyOonposoda i CO3Jalollero nepe-
Naj AABACHHA, BEAMUMHA KOTOPOro 3aBHCHT OT Pacxoia MPOTEKAlOUeH
HHIAKOCTH;

6) COCAHHHTEIBHOIO  YCTPOICTBA, llepelaloulero nepenag AaBICHHA
OT NPHCMHHKA K H3IMEPHTCILHOMY TNpHOOpY;

B) wmaMepnteanHoro  nprbopa — AnQhepeHuHanLHOro  MAHOMETPA,
H3MEPAIOLWICTO mepernan JaBTICHHA H rpajaviaposaHHoOro B eAHHHIax pac-
XOJ1a;
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r) BCMOMOTATEAbHHIX YCTPOACTE — NPEAOXPAHUTEABHOR M 3anopHoil
apMaTypH.

B saveeTse cymawowero VerpolcTsa npuUMensior amadparMbl, conaa
1 pacxogomepusie TpyOu, Kamaoe M3 3THX YCTPORCTE HMECT MHOro pas-
HOBHAHOCTCII.

B CCCP npusensetcs ueTWpe THia CyAaouinx verpoiicts: anadpar-
ML HOPMAaJbHble, COILIG HOpPMAaAbHLe, cotla  Beutypw  nopMmadbnue M
TpyOu Bewrypn wopmassible, OcHOBHBE reoMeTPHUECKHE —pasMmepnl HX,
MATEPHAN H TeXHHYECKHe VCAO0BRHA Ha MHIrOTOBJICHHC Na3HavalOTCH COraac-
Ho TOCTy, a modtam u uaMepene packola BEINOANAITCA B COOTBOTCT-
BHH ¢ mpasdaamu KoMHTeTa crangapros, Mep o HIMepHTeAbitbix npuGo-
pos [2).

HauGoasiee pacnpoctpanenne n3  cymaommx
VCTPOHCTE noayunaa AnadparMa HOpMaJAbHad, OCHOB-
HBlE NPEeHMYLIECTRR KOTOpoil — NpocToTa B H3roToB-
JEHHH, HH3Kafd CTONMOCTB, HeOouabluxe raGapurs no
JLTHHE, ACrKOCTL MOHNTaMa o CMEenLl. l::.'-'..’I.Illlll:liil- TAKaO#
AHadparma npenATcTBYeT NPOXOKALHHIO TPA3H HAH
ocafika mo TpyGONPOBOAY M NOSTOMY [AJA H3IMEPEHHN
3arpAsHeHHLIX AHAKocTel He npumenserca, [lostoMmy
B KauecTsBe CYMXaUero VETPoHCTBA Jasi BojoMepa
T MEJHOPATHBHON HACOCHOH CTAHUWHM NPHUHATA HEHOp-
MaaHloBannas cermentHas amadparma, dopma Ko-
TOpoil Moasoader GecnpenATcTBEHHO NPONYCKATEH 18-
Bawue Mexawnyeckne npumecn. Ouna npeicrapasier
CO00I  METAMAHYECKYID NEPETOPOAKY ¢ CErMCHTHBIM
BLPC3IOM DHHAY, YCTaHaBARDAEMYIO IIE|‘IIIEH..'.'[HH1|.".-'1HP-
HO K ocu TpyGonpopoaa. Otseperia ansn otGopa
LABJCHNN pacnojaralotest B noTodake TpyOnl Heno-
CPCACTBCHHO ¥ naockoctell anadparsol.

Oauako npn Takom pacnojomenuy oTrsepcTHil B
HHX MOMKCT MONAcTL BO3AYX B NEpHOA 3anycKa Hacoc-
HOT CTARLHN HIN Haya LHoro sanosdedun TpyGonpono-
Aa. B nepros HopMaiLHOR SKCIAYATALHH OH MOXKET 1o-
Puc. |. Pacnorowenme  crypats po  BCACKBAIOWILYIO JHHHIO HACOCHON CTaH-
iﬂ'“ég::; T;’;;ﬁﬂ;; uHH u3 armoceps wam, OyAyuM pPACTBOPEHHMM B

BORD. Bofe (npu pojosaGope H3 OTKPWTOrO Kahaaa), sme-
CTe ¢ BOAOH ABHrathea no TpyGonpoBoay i nona-
1aTk B OTBEpPCTHA AAd oTHopa aaBaeHui.

Cranaupanch B COCAHHNTEALHBIX JMHHAX BOJOMepa, BOIAYX  GyaeT
BHOCHTE .EI.UI'IHJIHHTE'.‘":H}'I{) MOrpemiocTs HIMEPCHHH pacxola BoJw,

B nofobubix yeaosuax paloTu Bo3AyXocOOPHHKH HE JAI0T NOJOMKH-
TOLHKLIY Pe3ayasTaToB, B TO BPpCMA KAk SXCIAVATALHA Bﬂ-ﬂ,{}h{tpﬂ CHARHOD
VCAOAKHACTCH, a4 JAOCTOREPHOCTL H3IMEPEHHSE, 3aIHCH W HHTCrPHPOBAHHY Be-
JAHMHH PDACXOJA pPe3ko CHHAACTCH.

C ueawio ycrpamenus 3TOr0 HeMOCTATKA B CYkawoimem ycrpoficrse
BojoMepa (puc, 1), cxema koroporo pazpaborana B 1950 r. B Cuapome-
TPpHUECKON Ja00paToOPHH, CErMeHTHYI0 AnadparMy pacnoJoxuan cGoky, a
OTBEPCTHA A48 0TGOpa AaBACHHS — B NAOCKOCTH FOPHIONTAARHOTO fNa-
sMeTpa Tpybonposoaa.

Aas cospanus cpoGoAHOrO NPOXOAA 3ATPA3NCHAI B BO3AYXA OTHOCH-
TEALHAA BHCOTA COrMEHTHOrO OTBEPCTHA A0AKHA GHITL
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1= E.- = 0,55 — 0,60,

Iiae 4 — BRICOTR CCrMEHTHOro OTBEPCTHHA
D — puyTpennni AnaMmerp TpyOOnpoBoaa.
Hecaeaopanus  MOAeaH  CYRAOWEro ycTpodcTea ¢ GOKOBLIM pacno-

JA0MeHHeM cerMenTHoll asadparMus  NOKA3aAH ¢ro XOpPOWHEe 3KCMmIvaTa-
HHOHHHE KauecTsa.

¥PABHEHHE PACXO/A

JlnA BHIBOAA OCHOBHOIO YPABHCHHA PACX0ja 0OWUNO PAcCMaTpHBRIOT
cevenne | — |, pacnosomennoe nepen  aunagparmoil B obaacti noagxoaa
HEHADYMEHHOrD TCHCHHA KHiakoctH, H cewennwe |l—Il—B obGaactu c
HAHGOABIIMM CxRaTHEM CcTpyw (puc. 2).

Tounoe ypasuenne Gepuvan aas ABHKEHHA HECHHMACMON MHAKOCTH

Pue. 2, Pacnpeacaenne ansacumii ¥ cerventnof anadparsu,

C YUETOM THIpPaBANMECKHX nNOTEPhL HA TPpenHe M HEPABHOMEPHOCTH pdc-
npepesedns ckopocreit Ha vuactke | — [l umeer sua:

j"; i A F" 1‘ 'l l.-E
L : L. _ji S T 235 (1)
i 28 ; 2g 2

rae P, u P, —abconioThne  A4BACHHS — COOTBETCTBEHHO B CEMEHHAX

[—Tunll—I
Vi, 0 Vo — cpeaune CkopocTd CTPYH COOTBETCTBEHHO B CEYEHHAX
[ —1n HH—II;

@' # 2" —— nonpapouHKE KOMPPHUIHEHTH HA HEPaBHOMEPHOCTH pacnpe-
Aeaenus ckopocreii coorpercTBento B cevyennax 1—I n H-—I1I:
0 — kosdpunpenT notepn, HA TPEHHE B CYKAIOIEM YCTpoHcTBE;

T — YAGABHHA BEC HHIAKOCTH;

g — YCKOpeHHe CHJB TAMKECTH.
¥papuenne wuenpepusnoctit crpyn aas cewennf [—1 u [I—II

HMEeeT BHI:

Q= V-0, = Vyo,=eV;-u, (2)
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rae Q — oObeMubifl PAcXoj HHAKOCTH;
oy — [IA0IAAL NONEPEYHOrQ CEeMenua TPyOu B cevennn |—1;
wy — [0UWAAL CEYEHHA CerMEeHTHOIO OTBEPCTHH;
2 — KOSPOHIHEHT CKATHA CTPYH;
©, — [J0WAAL NONEPEMHOTO CEYEeHHA CTPYH B CHKaToM cevwenun 1l1—IIL.
Pemana vpassenna (1) u (2) cosmectHo u BBoAA OGO3HAUCHHE

_ g
m._—-u = HaflaeM 3Hayenue CKOpOCTH V]:
i

Vo= L l/ '*th(.u; — P, ) (3)

Jlas yueTta  MeCTOnOJomends Todexk orthopa aamaenili, KOTOpHe
00BYHO He coBnafawrt ¢ cevenuamn | —| n Il =Ill, sroaar obo3nauenne

Py~
P: p— P

iy
P

rae Py n P, —abcoawTune aaBaenns B Toukax orlopa.
Toraa ypaenenune (3) npuHMMaeTr BuA:

Ve = l/ T s I/%;f- (Py—Py) . (4)

[Moacrapasa B vpasHenne (2) anauenwe Vi ua ypasnenus (4), noay-

yiuM dopayay 0GBEMHOTO Pacxo/d HeCHKHMaeMoll KIAKOCTH Yepes Cymaio-
mee YCTPoRCTBO

Q= ]/2 e a _'g‘:'-l‘!mE- " l/‘-_-‘_g (Py— FPa) . ()

O6o3nauan vepes = kosdupuuuent pacxoaa cermentHoill anadparssl,
MNOAVHHM

Q=2-0,1/ % (P,—Py). (6)

i ]/ :-I-n'—.-:;'-:l-m’-' ; (7)

Kosdduunent pacxoia 2 YUHTHBACT: L

1) kosbuuuent HepaBHOMEPHOCTH PacipeieacHi CKOpocTen = 0 2 |

2) noTepwo sHeprun Ha tTpeHue (xosfduiinent )

3 kosdriunenT catin ;

}) spbop smcera uaMmepenus nepenaia gasienun {gosdduunent 2);

9) BEJANYHHY OTHOCHTEJALHOTO CeMeHHA m. ,

[lepeue Tpi (akTopa 3aBUCAT 0T wicaa Pefinoasica R, . Ira 3aBuci-
MOCTL NPORBIAETCH A0 ONPefecuHoro 3vaucina R . B JaasHefwee yBe-
JAUUCHHE €r0 NPAKTHUCCKH HE BAHACT Hi BEIHMHHY roadpptnenTa pacxoaa.

Hanmensues suavenite ypcan Peilnoasica, npy KOTOPOM HACTYHacT
OCTORKCTEO KOS(MMUUNERTA PRCX0.1d, HABLBALTCA NPEAGALHLIM 11 000314~
maered R, . Ono fpaserTca WumHedl rpaditucil KBaapatiiHoro 3aKoHa
SABUCHMOCTH NEPENnan AZBACHIR OT CKOPOCTH,

[1poieccy, NpoUCXOAANLHE TPH NPOTERAHKT HIIKOCTIE HCPES CYyKal-
uie yerpoilersa, orandanTes 00abMOR  CA0MHOCTLIO, H NOSTOMY ko3 -
BUUHCHTE PACKOAA HX ONPCAGIRIOT SKCHCPUMEHTAABHLIM NYTIM,




Hue Aa10TCH YHCACHHLE 3HaYeHns kKoshpuuneiTon pacxoia CErMenT-
woft anadparMe NPH YraoBoM OTOOPE JABAEHHI W NPEASABHKE IHAUCHHA
ypcea Pefinoapiaca jan pasanvanux m.

a LILTH
A= ms= s 1 R.p upea

(1,50 0, 5000 0, G790 I 00
01, 55 0,5635  0,7000 125 ()
), Gl 0,6264 0,7243 160 ()
0,65 0, 6881 0, 7522 200 000
0,70 07476  0,784] 240 (HND
0.7 0, 8043 0,8214 ZRL U0
0,80 0, 85756 0 BBBS 200 0
0,85 0,9060  0,9244 H60 000

Jlas yao6CTBa NPAKTHYECKHX PacueTOB ILI0HIAAL CErMenTioro OTREp-
ctig B ropmyae (6) BRPAKAKOT 4Mepes NACHIaAL  NONCPLMHOTO COMCHHS

TpyOGonpoRGLd
wy = MM -w, = m-0,785D%,

Toraa gopayaa (6) npuximaer caeiyounii Bl
Q= 0,785-2-mD? l/'%r A, (8)

rae 2 — xospduumenTt pacxojia depercd N0 TadANIe B 3aBHCHMOCTI OT M
Mo OTHOCHTEALHOE CEevYEHHEe CYREHHH;
D — anametp TpyHonpoBnona:
Ap — nepenaja AABIEHHA, HAMEPEMHLIL HEnoCpeacTBeHilno Y [L1OCKO-
crefl anadparsu;
T — VACABHLI BEC KHAKOCTH.
HepoaBpaTuMan noTeps AARJEHHS, RBELIBACMAN CErMeHTHON anadpar-
MOil, MoMeT OwMTbh onpeicicia no gopuyae:

P.=(1—m)ap, (9)

rie Ap — nepenaf AdpASHUd, COOTBETCTBY IOUINA PACUETHOMY PACXOLY.

[Tpn onenke HEBO3BPATHMON NOTEPH JAABICHHA CACAYET HMCTh B BUAY,
HTO B GOJABLINHHCTBE ¢AyUaeB JAefCTBUTEIbHBIL pacxol He JOCTHraeT Mak-
CHMAJbHOro pacucTioro, O6uusnte 70% pacxoja 1o WKajae pacxoiomepa
cootBeTcTBYIOT S00; MakcHMaIbHONO NCpenafia J4BICHHA, 4 HEBO3IBpATH-
MAf NMOTCPA AABJICHHA COCTABIACT TOOBKO 10O ACHCTBHTLILHOND nepe-
naaa, pasuyio (1 —m)<<0,45.

HesoappaTuMEle NMOTEPH JIABJCHHA, BLI3LIBACMLIE CerMEHTHOI W HOp-
sMankHoll anadparsMammn, npn OQHNX H TeX e IHANCHHAX m OANHAKOBLL.

Koadduunent pacxoia HpH MaibiXx 3HaYeHHAX m Yy CerMEHTHOH AHa-
dparsul Godbiue, SeM ¥ HOPMaALnoil; upn me=03 kos(p@uIHenTH pacxola
A STHX AnadparM OJMHAKOBLL a s GOJabluMX 3HadeHHil m Kos(pH-
UMeHT pacxoga y cermentnoii anadparsul HECKOALKO MEHBINE, HeMm ¥ HOP-
mazbioil (npn m=0,7 npumepuo na 5%).

Mpeneavine uncia Peiinoabaca R, .. A8 OANHAKOBEIX 3Haue-
HEHl M Y CerMesTHON AwadparMel 3HAMATENbHO MCHbIUC, weM Y HOpMab-
Hoit (npn m=0,7 B 5,5 pasza), T. e. cermenTHas auadparma umeer GoJib-

- AManasoH mamepenuii Ges JONOJIHHTENBHOH NOTPEUIHOCTH OT BJAHNHNA
‘Bfakocti. Ma storo cseyer, WTO NPH OJAMHAKOBOM AMANA3IOHE HIMEPCHMIE
. pacxoja BEJHUMHY M JUIA CETMEHTHOR JHafparmul MOKHO Opats 00Jb-




weil, wes T HOPMaaBLioil, 1 ¢ACl0BaTe/NLHD, HEBO3BPATHMas NOTEPH
naBjacHitd Vv BOJOMEpa © CerMeHTHOH amadparsoi Oyier  MeHblle, 4eM
y BojoMepa ¢ HopMaawHoil guadparmoil.

ONMHCAHME CXEMbl BOJLOMEPA

Bonomep, cXema KOTOpPOTO NOKAalaHa Ha pHc. 3, COCTOMT M3 CYWKaio-
mero yerpolicTBa © GOKOBHIM PACTOJOMKEHNEM CerMenTHOil  anadparmm,
HaMepureabiioro npubopa — ARPMAHOMETPA-PACNOJOMEDPE, COCAMHHTC/L-
HEIX JHEHI © 3aNopHLIMH BEHTHIAMH, OTCTORHBIX COCYAOB N BO3AyxocGop-
HHKOB C NPOAYBOMHLIMH BEHTHIHMH,

B modomepe ModeT OLITL  HCNOAL3IOBAH OAHH N3 NPOMBILICHHBIX
AHPMAHOMETPOB-PACXOA0OMEPOR, MNPCIHAZHAMCHNLI IR MECTHOTO  HAH
AUCTAHINOHHOIO  MAMCPeUNT, 3anicn 1 UHTeTPHPOBAHHSA PacX0l0B KHI-
KOCTH.

Mpu eutGope THMA ANPMaHOMETPA-pACXOIOMCPA a8 H3MCPCHHL pac-
X0JA0B BOILI HA MCIHOPaTHBHON HACOCHOMN CTaHIMH CIACAVeT OCHOBWBATL-
cA Ha auainze Gyaviued skcnayvarauwn npubopa,

B tex cayuasx, Roria JHCHETHEpH3IAINR KOHTPOIR pacxoia He HyR-

g L T

ot

e e el ol i e il o it

Puc. 4. Orcrofinuft co-

Puc. 3. Cxema moxoMepuoro viaa seanoparssnofi macocuod C¥A € paszcaKTeabHbid
CTaNIHH. MEu KoM,

F= versenruae guadparua, 2= aanopde nemrian, J= orcrolNue COCY AL, J—wrTynep Aa ppicoeatie

A= mpoaysouanies  Beumiln), §— gifeianoiserp, f— Iumhn'ﬁdapq|||h|£ Hid E Cysambesy Yorpod

crny, 2= K auduanodetpys
J= wWr¥dep i npoMuEnKi-

Ha HAM 1O KakuM-anGo cooGpazKeHHAM Kenareasno uMmers npuGop, we
TF-E‘ﬁ}'IﬂIIIIHI-i SJICKTPONMHTAHNHA, GlcaAyYeTr NPpHMEeHATL MCXAHHHMECKHE KO-
Bhle AnMAHOMETP-pacXoloMepsl ¢ PTYTHEM 3anoawednenm  Thna JIK
WM Mexaundeckue nondaskossle andmanomerps tuna JIILL

ﬂ.:'ll-"l AHCMETHCPHIAILNH  KOHTPOAA Pacxofia Caeayver HCNJL3IOBATL
KOJbUeBbie JHHMAHOMETPHI-pACXOAIOMEPE ¢ (pepPOAHHAMHNMCCKIM LTl
KOM 1t pTyTHEM 3anoanedues tina JIK-@ ¢ sropuynuim npuGopom THna
B®. Orauunteasnas ocoGeHHOCTn 3THX NPHGOPOB — BO3MOKHOCTL CYMMU-
POBAHKA MNDKA3AHII HECKOJIbKHX JAH(MMAHOMETPOR Ha OO0WICM BTOPHYHOM
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apubope, uTo aejaer YAOGHEIM HX HCNOALIOBANNC Ha HACOCHBIX CTAHUNAX
€ HECKOJIBKHMH arperaTamm,

Kpose toro, k npubopam tina JIK-® paspalGorana cuerema Teaens-
mepesns  Tna  TPT-1,  panssocts  AeiicTBus  KoTopofi  cocTaBaser
10=-15 k.

CoenunrehHie JHIHT BOAOMEPa MeJIHOPATHBHOI  HACOCHON CTaH-
MHH BBNOJHAIOTCA W3 MeAHLIX, JATYHHHEX WIH CTAABHBX TPYGOK auamer-

M 1520 an ¢ UPOKIAAKOR MX BepTHKAIBHO HAH ¢ yRIowom | : 10,
PYOKH A0T&NE OLITH NPAMOAHECAHLIME, HIrHOL — ILTABHBIMIL, COEHHH-
TeAbHBe AN W APMAaTYpa NHa HIX — FepMeTHHHNMIL, JaliNneHIBEME OT
aaMep3aHus 1 narpesa, a aauHa — e Goawme S0-=T70 a.

Konerpykiuns coeamHutebHblX JHHHE J100#KNIa HCKIOMATH BOIMODKK-
HOCTL OOGPHAOBANIA BOIAYIUHMX MemiKoB. B caMmblx BLICOKHX TOWKAX HX
YCTaHABINBAKTCA BO3AYXOCOOPHHEH ¢ NPoAYBOMHLIMIL BEHTHAAMM, a B Ca-
MBIX HHIKHX —— OTCTORBE cocyaw (pnec. 3).

Koraa Boja ouellbh CHABHO 3ArpssHeHa, CJASIVET NPHMCHATH COCY/b
C TOHKOCTEHHBIM Pa3ieanTeabibid MewxkoM (puec. 4), a B MeEcTax nosopo-

TOB COCAHHNTCIbHEIX JMIINIT YCTAHABINBATL KPECTOBHHLL [1/11 BO3MOKHOCTH
NPOHHCTEN JTHHMIL
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H. A. CAMORJIOB

0 BbLIBOPE PAULHOHAJIbHBIX CHCTEM NEPEJAYH
HH®OPMAILMK MO NPOBOJIHBIM KAHAJIAM CBS3H
NMPH TEJEMEXAHH3AUMMU OPOCHTEJIBHBIX CHCTEM

Iupokoe BHeapemie CPEACTB ABTOMATHKH H TCIEMeXdHHKH B HppH-
raiHi Hagarder GOABIWIVIO OTBETCTBCHHOCTb HA HayvHbie # NPOEKTHBIC Op=
FAHU3AHK IPH NMOAXOAE K BEOOPY B Kai(10M KOHUKPCTHOM Cayuac paiHo-
HaJMLHLX CHCTCM IlEpE..ELEi‘IiII HIHP'UPMEIIJ.HII H METO/M0E [NOCTPOCHHS TeaeME-
KaHuueckux cueres, K comasnenuo, odule  1pHHILHTTEL TeJeMexaln3Iauiy
OPOCHTEALHLIX CHCTEM BEISBJICHB OTHOCHTE bHO caab0. B pamkax JAHHOH
CTATBH Mbl JedaeM HONBITKY JaTh ofulee HaNpasaeHde B PelleHin Hact-
HOFO BOMpOCA MO BHIGOPY PalHoNaAbHBEX CHCTEM MePELAtii HHpOPMALHH
Mo NPOBOANLIM KanaidaM CBA3NL NPH T eMeXAHHsaI OPOCHTENbHELX
CHCTEM,

TencnsMepuTeabHad aNMapaTypa na OPOCHTRALHBEIX CHCTEMAX 110380~
AAET U3MEPATH HCITCKTPHUECKHE B HUMHL (Pacxoj, YPOBCUL, NOJIOKEHHH
FHAPOTCXHHMECKOTO 3aTBOPY, YCTABKH ABTOTCACDLryaAsTUpa M ap.) na 3ma-
uaTeasiom paccrosuii (Ao 100 xa) or MecTa H3IMEPCHHA KOHTPOJHPYC-
MBIX BEJNUIL, @ TAKAE KOHTPOJAHPOBATL COCTOSIHME ABTOTCJICPErY.IHPYEMEIX
0OBCKTOB, KaK 3To cjlenano Hamy pa KyiiraHapckoM ruapoysie (pue.1).
Texuuueckn sTa 3ajadya pelIaeTcs 11pH NOMOIIH H3IMEPHTEILHBIX npudopos,
npeoGpasyiomux H3MepAeMyIio BeJHUHHY B APYrylo, voobuyio [as nepeia-
WY e [0 KAHaJAY CBA3H H H3MEPEeHUA Ha NPHEeMHOM NYHKTE. INpeoGpasosa-
HHA H3IMEPAeMOil BeJHYHHLI HMEIT KOHCUHYIO Uedb NOJHOCTRIO YCTPA-
HHTB M CAENAThs He3HauNTe bHBEIMH J064ABOYHbIE NOTPEHOCTH OT HAMEHE
HHA napaMeTpoB KaHada cBs3M, B MeM # COCTOMT OTAHuHe TEACHIMEPEHIH
OT ApYruX H3MEpeHnil, B KOTOPLIX TiKMe INPOKO UPHMCHAIOTCS npcodpa-
JOBAHHA HAMepASMOll BeJHUHHE, KaK, HAOpuMep, B H3MEPCHHAX HERTCKTPH-
YOCKHY BOHMHH JTERKTPHUCCKHMH METOLAMM,

Ha opocnTeabHBX CHCTEMAaX PCINAIOTCH OTACAbHLIC BOIPOCH TeACHIML:
pennR;  Teaenepeiana NOKA3AHMI H3MEPHTEILHLIX W JAPYrHX NPHOOPOE H
yeTpoiicTs, T, 'C, TGICHIMEpeHHe yrada NoBOpOT: OABHAKHON 4acTH, YIao-
BOJl CKOPOCTH 11 AMieiiHoro fnepeseiieciin  sMepHTeIBHOro MEXAHHIMa.
B regeMexanike peifop pauHOHaALHOIO MeTOda nepedatd cOooOULCHHT LT
AAHHBIX KOHKPETHWX YCA0BHR ONpelciacTea B DCHOBHOM OMEX0VCTOINH-
BOCTBIO CAMOFG METOL# I TOXHHUECKHX cpeacTs (NpHeMHOi annapaTypwl),
peaauaviouinx ero. BB nepnom caydae paccMaTprbacteid BAHAHHE TOMEX
HpH OAHOBPEMEHHOM NpHeMe CHrHaka i NoMex Ges yueTa CXEMHBIX penre- -
HHii, KOTOpPBle MOPYT OBITh BLGPAHBL JA8 1aHHOrO MeTOAa nepejlatdi (310
sodceT HaGIIOAATLCH 1A MATHCTPAILHEIX JHHHAX CBA3H H IIDH COBMCCTHON
HamecKe HAa OAHMX 1 TeX e onopax Kak BbicokopoabTHON JIMI, Tak u
anuny esssi). Bo BTOpoM cavude paccMaTpHBAETCA  PeadbHas nNoMexQ-
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YCTOHYHBOCTL € YHETOM CXeMHLIX pewenui. Takoe pasieleHdc NO3BOJSET
cpaBHHTb H BHIOPATL CHAYAdA METOML mepeilayun cooluienns, Kotophii obna-
Aaer Aaf AAHHLIX VCNOBHI Hanbolee BLICOKOH TMOMEXOYCTOHUHBOCTBIO, a
YAHE 3ATEM MPHHATL COOTBETCTBYIOLLEE CXEMHOC pelleHue,

o nociepHero BpeMeHH B HMPpHrauMd  npu  Buifope paiioHaJAbHBIX
CHCTEM TCACHAMCPCHHSA HCXOAWIH He H3 VJIOBHA HeoOXO0AHMOCTH nepefayH
HH(OpMALNH, a H3 YCI0BHA OofDecleMedus ¢ 3alalnoil TOMHOCTbio NepeiavH
coobIeHnd, Ha TII;:‘E}HL-H“I MVIaH BhICTYIEAD TPHHATHE PAaIlHOHAIBHOTO CXEM-
HOro pemeHns npeobpasoBaTtencii cooGLIeHHH, O0ECIEYHBAIOUINK 33JIAHHYIO

s e ———

£

- o : '

Puc. 1. ¥erumooxa TeiesmMexanuieckoro YapagIenua i{;.'ﬁram{pcuml_
ripovaros, paspafotamimas  Maywnwun  corpyasssams  CAHHUHPH
H. A. Cawofinonny, C. A. BaGanwuesn u B, H. Knoppuurom.
TOUHOCTE MNpeobpazoBanus napameTpa, Kotopoe o0Ycl0BAHBAET NPHHATHE
TOll MM HHOH CHCTeMB! Mepegaud COOGLLeHMS, HaXoAswielca B NMpaAMOi 3a-
BHCHMOCTH OT MOMCXOVCTOIMHBOCTH MeTOga [epefays coollIeHHs H noMme-
XOYCTOHYHBOCTH TEXHHUECKHX CPeicTB (npHeMHOI anmnapaTtypst).

TGUHGETL TCICHIMEPHTE N BHBLX E'CT]}'UHETB H CTeleHbh BAHAHHA BHEIMTHHX
EIJEHTD]:JDE KHPEIHTL‘FIIII.'-;}'I!‘.IT{‘H IHAYEHHAMH COOTBETCTBYHOIILHX ]'JEII'IJI?LI..[IEG‘..'TE!I'.L
Takum oGpazowm, riaBHoil XapakTepHCTHKON TeJenepeailleil annapaTyph
CHHTANACH OCHOBHAN NOrpetHocTh, ';]E'!l:.'[',TD[E.'IL‘HHJ.-HI KOHCTPYKTHEHBIM Heco-

* 943 b



BEPIIEHCTROM OTAC/ABHLIX 3JEMEHTOR YCTPOHCTBA, TPEHHEM B 01IOPAX MOIBH K-
HBIX wacTell, a Takie HelOCTATOMHON THIATENLHOCTBIO COOPKH, perynHpos-
Kit. # rpaaviposkun npubopos. B pesyvasTiaTe Takoro noaxoila K OUeHKe Te-
Actiepenaonieil annapatypel 0oJee TOYHLIME NEpelaTHMHKaMit CUHTAIHCH
T¢, KOTOphie Ha Goabinesm AHanasoHe namepenns obGecneuyusanyn OGogee Bbl-
COKYIO, 3apaHee 3alaHHYI0, TOUHOCTH NPeolpas’oBaHHA KOHTPOJIHpPYEMON
BEeTHYHHLL, I'Ipu STOM BAHAHHCE YHCTO SKCMIYATAILHOHHHX XapaKTCePHCTHE
OPOCHTEILHBIX KaHal0B Bo BHHMaHne He npuxnmaiocs. Hanpumep, na asyx
nepelaTiHKoB, obecreqnBaownX mpeodpalosasme nIMepHeMoil BeTHYMHL—
VPOBHA ¢ TOMHOCTBIO A0 | em B AManazonax M3MePeHHs YpoBHeH Aas nep-
Boro A;—2 u, aaa sroporo As—1 u, Goaee TOUHBIM CHUHTAJCA NEPBLIH, TAK
KAK KJ4CC TOMHOCTH ero npu Takoil ouedke pasen 0,5, a sroporo —I1. 3to
NPHBENO K TOMY, NTO AR TeJensMepeHus ropH3oHTOB BOJAB Ha Marucrpaib-
HbIX KalWaaax, rie Avanasod uaMeHeHus ropusontos saaan MBX ¥sCCP
paBhibLiM 2 M, CTHAH PEKOMEHAOBATLCH KOO0-HMIYVIIBCHBIE CHCTEMbB T&ICHIME-
PeHNS, KAK eHHCTBeNble, cnocofinbie ofecneynTh Teaenepegadyy coobHleHnA
¢ saganmoi norpeirHocteio, [loaoOHeii noAxol K paccMOTpeHHIO  BOM-
poca OfBACHIICH TEM, MTO TOMHOCTL nepegaryuka (npu suiope) oueHnsa-
JdaCh OTABNBHO OT CHCTeMB! Teaenamepenns, TouHocTh e cHeTeM onpene-
JAAMACE 10 OTHOWEHHID K paspewmalouieil cnocofHOCTH CHCTEMBl [0 KOJIH-
YECTBY BOIMOMKHOI nepelaun cooOUleHHil, a He N0 KOJHYECTBY ACHCTBI-
LIBHO nepegasacMoi Hindopmainn,

Caeayer OTMeTHTH, UTO NOHATHA  «nndopMmaunss i ccoobllleHHes He
TowAecTBeHHs. Hudopmauneit ssaswoTes cogepmauiiecs B CcO0OLLIEHIH
CBEJEHHA, Japance He H3BeCTHHIC noaysatetno. D cueTeme nepelads HH-
opMany Ha NppHrannoHHom O0BEKTe (pue. 2) HCTOMHHKOM COOOULEHHA

{" .
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Pie. 2. Cxema cucTesmsl nepelaud nndopMaumH na opocHTeAblOM Kanaae.

AIBJISIETCH, HanpHMep, NONAAaBOK (NpH TeJedsMepeHHt vposms), a coobuie-
HHEM — OTKJIOHEHHe cTpedakn mnpuemuoro npuGopa. Koauwecreennas ouen-
Ka coofulenns ( B AaHHOM Cayqae OTKJOHEHWs CTPedki npHemuoro npubo-
pa) He XapakTepusver cojepxauiviocs B neil uHdopmaunio, 310 11PoOHCXO-
JMT, BO-NEPBLIX, N0 TOH npHUHHE, 4TO Npn nepeiade COOOILICHHA B Hero
BHOCHTCH HCKAMCHHH, I]UFDHUT.{'HHHE .’IEﬂETEH{.‘M NnoMex B KdaHae CBA3IN
(aTMocdepnule, WAH NOMEXH OT BJANAHHHA JIPYTHY KaHA10B CBA3H 18HHON
JIMHHH, W0 COCE/HHX JAHHMI CBA3N), nepejaiowei 1 NpHeMiol annapartype
(annapaTypusle noMexn), H, BO-BTOPHX, MOTOMY, 4TO KOJIHUECTBO Mepefa-
BACMOI HHPOPMAINH HHKONAa He COBMAAACT ¢ paspeluaiomei cnocofHOCTbio
CHCTEMBE M0 KOOWYECTBY NepeiasBaemulx coobumennit (T. e, no ero eMKocTi).
Hekameunoe coobiieHie cOAepHKHT Melbine HHpOPpMauny, 4em nepBoHa-
qaNbLHOe, @ KOJAHYCCTBO NepenaBaeMoil MHQopMAUHE BCCrAA MeHbINE eM-
KOCTH UepeiaTinka 1no KOAHYECTBY BOIMOMHOR nepejilaun coobuieHiil.
PaccMoTpuM, KaK 3aBHCHT TOYHOCTD TEASNepe alomuX CHCTEM OT KOAH-
yecTsa nepejasaemoil vHopmManni Ha CACAYIOUMX NPHMEpax.
- 1-ft npusep — 1AA cayuas NPHMEHEHHA KOAO-HMNVALCHRIX CHCTEM
Tenaenavepenus. Ecan ofuee yucao pasanupnix coobugennft N u 803HHK-
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HOBEHHC AW0OOIG H3 HIUX PaBHOBEPOATHO, TO HEPOATHOCTH AAHDOTO CO00-
e s
o '
P=-s

Ecan kawioe w3 N coodmennit nepeiaerca komGuuaiefl #3 # SACMCHTOB
cooduenns (3nakos), To, 4ToOK cocTapnTh N paganunux koMOuuannit na
Al BHAKOB, KaKANA H3 A 3JEMENTOB J0JMel HMETh OJAHO H3 HECKOIbKHX
BO3IMORHLX cocTosinufl. Ecan uucao stux coctonRuuil — m, i Be PUSTHOCTL
MOARIEHNA AWOOro N3 m coctoRunft oauHakoRa, 10 oSULCe MHCIO BOIMOM-
HeIX coobuienuil CocTanuT

N=m",

KoauuecTeo ufﬂbup.\mmm NPHHATO OUEHNBATL JOorapuMom witcaa BO3-
MOKHMX Coobimenni

I=log, N = nlog,m. (1)

ITO COOTHOMEHNE CNPABELINBO NP PABHOBEPONTHOCTH BCEX M BO3-
MOMCHHX COCTORHUA 3sgewenta coobDiienun. B Gosee ofmem cayvae, KOraa
BEPOATHOCTH STHX M COCTORHHA COOTBETCTBEHHO

Pr L] p: 4 PJ jrewg I::‘Lr-f'rl ;”l_.‘-

KOARYCCTBO wHopMauing onpelesderea gopavan

l=—n E plog, p.. (2)

i=]

Dopuyaa (1) npeacrasaser coboil wacTiwi caydafi ofwed Gopuyau
ANF KoamuecTsa WHgopmaurn (2) npu

I
FIZPI-‘:”'=PT-:...:PH=.T-H"'

Heficteuteanto, npu stom

mr

1 |

I=—n E P log, p,= — nm (F log, 'ﬁ) = 1t log,m.
f=]

Hcxons w3 onpeseaenns nowatna  wngopMauin, MOKNO Xapakte-
PH3OBATE KOJAHYECTBO NHGOPMAIRE KaK CTENEHb HEONPeleeHHOCTH JAHHOTD
COOGHIENHA [0 TOrO, Kak coobGuieHHe OHA0 nodyueno OueBmANO, HaH-
DoablIan HEONPEeALIEHHOCTH GYLeT B TOM CAYYae, CCAll. BCE BOIMOMKHLIE
COCTOAHHA 9AeMEHTOB COO0IIeHNA UMENWT PaBHLE BEDOATHOCTH NOABJIEHHL.
Ecan nepenarunk paccuntan ua nepeaauy N = 256 (puc. 3) BOIMOKHBIX
pasanyHeX coOmenndl, a L1a nepeaaun  BCEX BO3MOMHEX coobuienmnf
HCMOAB3YIOTCA CHIHAAL OANHAKOBON AMHHBI, MMEWLUe ABA BO3MOMKHHX
COCTOAHHA (MMNYJALCHHIX NPH3HAKOB — NOJAPHOCTB), T. €. NPHMEHSeM
ABOHYHBA KO m =2 (445 HETKOCTH PASTHYCHHS HMIYALCHHX NPHIHAKOB
HCNOAb3YeTCA GOALIIER MacThio TOALKO Ba (/1 ==2) 3nauenns napamerpa),
m_l:_J..r.rg'__a.rlEueumn KOAd N A JaHHOro Caydast PaBHO:

[

Bmiaa g N=m"; nlog2=log256; n=S3.




Oupeneanm KoauuecTso uHpOpyMaunu B ABYX CAYUAAX:
a) mepoaTHoCcTH O0OHX COCTOMHH{ BACMENTA PABHL —

G) BEPOATHOCTL IOABAEHHR OHOrO COCTOAHHA B TPH pasza Hoawue

Apyroro —
Pi =
B cayuae ,a"

3 |
T T

I=8 log.2=8 as. en.; N, =256 cooGuennsm;

B ¢ayyae ,6°

:'=—B(-%—Ing-_m—z:~+,ll~ lugznl-) =

=—38 (-f%—lag.

I

3 T
—3(“—1 ‘1,5&3-T'3_T'

.E._ = frao00s - !
= ;

Puc. 3. Kpupax sapucumocTin pac-

XOoad OF HaNOaHeHHE B II}'IIH’TE }'i-

TAHOBKH TEAEAATINKS YVPOBHA WA

MArHCTPAALHOM OPOCHTEALIOM K-
IAAE .

£,

3‘- '%‘ ]ﬂg'_h‘l'—' —Il— Iﬂgz-‘-'l- ) _

2 ) =6,49 ap. e1.: N.= 89 coolimeHuam.

Takum o0pasoM, BO BTOPOM peadb-
HOM CAYHAEe KOAHYECTBO nepenapaemoit HH-
hopMaUUn MEHKINE, HeM B NEPDOM, 8 KJacc
TOMHOCTH CHCTEMBl B 1CIOM LAd CAVMAEH
8 B 07

100 100 _
= 5p=039 0 &5=55=113

Orcioay  SCHO, YTO KA4CC TOYHOCTH,
NPHCBOCHHBM TEACHIMEPUTEALHOA annapa-
TYPEe B UEJ0M, B3aBHCHT OT KOAHYCCTRA
nepesapacmofl nnopmManun 1 A48 BTOPOro
€AYY4an Moker ObTbh NPHHAT MEHbLUE,
Caeposate bHo, BubHpad Kaace TOYHOCTH
fepelsTYNKoB M JHANA30H  H3aMepenui,
HYJKHO MCXOAHTb M3 yCa0BHI oDecnevyeHus
Nepe1dun peassiiorn koanyecrsa undop-
Ma K.

2-1l npusMep — 448 CAYHAR NPHMEHEnus
YACTOTHEIX cucren teaensmepenns. B teo-
pHIt CBM3H CMKOCTL MHCTOMHNKA HH(OPpMa-
ILHH BLIpadaeTca Kak

4]

H=—Y p.log,p, nam H=log,N,

=1

rae P, — BepoaTHocTh kKamporo N cocroanud. B cayuae wasmepeHud

LL
N ’=='I-‘—w rAe @ — Kaace TouHocTH upHOOpa WK H3MEPHTEALHONH annapa-

rypel, Koanuecrso undopuainy, noayuednoid or wcTouHHka coobuiexui
(nponyckunasn crnocofnocTs), pasHo nH, rae n— 4ucao nepelay B CeKyHIY

T2



(Me npunumaem n=1). B cayvae namepenni o < "II‘" rae T — ,Bpema

oTReTa® uamepureanHofl annaparypsl.

OTciona

H:]nggN:‘mgu%m.

OGo3nauum uepes ¢, KJ1acC TONHOCTH M3MEepUTEALHOro npudopa nepe-
JATHHKE W OPHMEM ero JLi8 NepelaTynka TeIeH3MepHTe sHOR cHecTemut 0,0,
Jlas aaTuMka  Koauuectso  uudopMmauMn 0 camMofi  BOJMYHMHE, WJH €ro

eMKocTh, Oyaer:

N 100 100 __ .
Hy= Iug-_.T: == I{&gzﬁ:g.— log.200=7,64,

Paccmarpnpas  npuHeMmusifl  maMepHTeAbHRA npriop Kak HCTOMHHEK
HHDODPMAILHN, MOKHO ONPEAEaHTL ero eMKOCTh:

H,=log: = = log,89=649,

APH  HAJAHYHM NOTPelHocTell B NPOMERYTOUHLIX 3Bennax iz = 0,624%
g, =g, + A =0,0+0,624=1,124,
Ecan 4¢=1,0%, 10

g, =&, -+ 42 =0,54+1,6=2

Hy=10gs "2 = log, 5 = log, 50=564.

Takum ofipasom, nNpu NPOXOKASHHH CHIHAAA N0 TPAKTY OT HAMCPHTE b=
‘HOTO mpufopa nepelaTuHka A0 NPHEMHHKA NPOHCXOAWT noTeps uHpopma-

IIHH, T. €.
aH=H,—H,,

Han cayuasn g, =05, d:=0,624% nmeenm AH =7,64—6,49=1,15;

Ans cavuad g, =05, A« = 1.5 umeen AH =7,64—5,64=2,

Takum obpa3oM, n3 PacCMOTPEHNHLIX TNPHUMCPOB  NPHMCHEHHA KO10-
HMH}'-’I]:-EHU'H H YacTOTHOMN cucresm 114 TEASHIMEPCHHA YPORHA BHIHM, WTO
00e CHCTEeMNW B KOHKPETHHRIX VCAOBUAX 1A PEdaLHOM OPOCHTENBHOM Kauajae
N0 KOAHYECTRY HEFE,IEBHE!TDH. IIH[PGI]HH[LHH NPHMEPHO PABHOLECHHH, KOH-
CTPYKTHBHO YACTOTHHIC NEpejlaTUYHKY pewaloTcd 3HAMHTEABHO NPoIeE KoA0-
HMTYABCHRKIX, Goaee HAICHHE B pHﬁDTE H AelleBne, ].-IPFIMEII!EIIHE B JIAHHOM
CAVUAE YACTOTHOrO. NepelaTuiKd He YMCHLWAST TOouHOCTH npuuaATOoll
CHCTEME TENEH3MCPEHHS N0 KOAHYeCTBY nepelasaeMoil uudopmanuu. Cae-
NOBATEALHO, npH BLOOpe paUHOHAABHHIX cHCTeM nepegaun Hudopmain
HA OPOCHTEABHLIX CHCTEMAX HeoOXOANMO YHHTHBATL, 4TO Bamuelwni
HOKA34TeAL CHCTCMBI — KOJAHYECTBO I'IEPE',’IH-BHEHGH HEIL[J'UPHHU,HH. ﬂna'rumy'.
-H[IE]-I-E,.'IE YeM pemath, KakyY U3 pPallHOHAJBHEIX CHCTEM Teaenepeiatu
BHGOPMANHN HYKHO NPHHATL A48 JaHHWX KOHKPETHHX YCJI0BHH, neolxo-
..E.HH'E C noauuuit TCOPHH BEPOATHOCTH H MATEMATHYECKON CTATHCTHKN
ONpPeieanTh ONTHMANLHOE KOJAHYMECTRO nepefapaemofi  wudopsmanin na
TEAEMEXann3HpYeMoM HPppHralnuoHHoM kanaje. Bogaee touwo, uem ua pac-
‘CMOTPEHHOM BHllle NPHMEpPE, MOKHO ONPeleAnTh NoTep HHbOPMalLi

Hepes nepefauy ee:
' AH=H,—1_, .

73




3uanenne [, sHuncasenm no gopmyae

Py (X)
'lr.t_].' FSP U"} |:5. F? {I] Iﬂ'g: W d-r] 'd’."’i

rae p(x) n p(y¥) — cOOTBETCTBEHHO BEPOATHOCTH IEPEIABAEMOTD W [PH-
HHMBEMOTO ¥ CHIHANO0B;
p, (x) — yciopHas BEPOATHOCTh CHTHAAZ X MHPH  3313HHOM

CHrHaxe V.
Toraa nmeem:
] 11I

PII}:E:H_ID'

roe &, — Ka1acc TOMHOCTH NEPBHYMHOO HAMEPHUTEABHOIO llpllﬁ[}pﬂ;
N,— COOTBETCTBYHOULEC YHCIO PadJdHYMHMEX cocTOsHN;

s O,
py)= No© Ti0 T T00°
rAe &€, — KJ4CC TOMHOCTH, NPUCBOEHHKI Te eHIMepHTeLHON annapa-

TVPE B UGA0M;
N, — COOTBeTCTBYIOIIEE HHCAD COCTORHMIL.

Aan onpejaeaenus BEPOHTHOCTH P, (), T. €. BEPOATHOCTH NEpesayn
OlpeAeCHHOrO CHTHAMA (X), HCODXOAHMO ONPEASIHTL 3HAMEHHE CKAUKOB
mMexay X H y. Jlam 0aHOro A0CTOBEPHOTO COCTOSIHHH NPHeMHHKa, ob03ua-
HAeMOrD V, BMECTCH HECKOABKO CTATHCTHYECKHX COCTOAHMIE Xy, Xy, Xi..
nepeAaTuHKa, ITa BEPOATHOCTL BHMHCAseTcst no gopuyae Myaepa

i a

prism 2t e s 5 e di=8 ),

"

rae §,— Ckauox, a suauenust & w § onpepeasioren (popmy.aamu

i} E—Ar =

1 5
CayZ’ u(¥2)°

OG6GuMHO npi BUOOpPE CHCTEM TeAeHIMEepenns A4H ledell HppHrauum,
npu onpeieseHuy nepeaaun nudopmanni 0OBEAHHEHHOH CHCTEMB JAydine
NoAL30BATECH (POPMYJI0f AIA NCPesatn ANCKPeTHHX CHIHAIOR

R Py (1)
l..= lp () EP, () ]DEE?{'}} '

¥

onpeaeanomed spdekTHBHOCTL nepeiain unopMamky  UpH  HAJAHYHA
noMex, HCXOAA H3 Tex coolGpamennil, MTO A0y HENPEPHMBHY IO PYHKIHIO
MOMHO NPEACTABHTL B KBAHTORAHHOM BH1E. Onpeaeauns p(X), p ()., P, (x),
e, H &, Buuucasem 3uauenme [, , a sarem AH=H —1 . Ecau noteps
uHhOpMALH  BHMHCANETCA  vepes  nepefany ee, T. €. AH=H -1, ,
NOAYYEHHBA PeayabTaT OYAeT HECKO/AbKO BHUIE, MCM NDH HEMNOCPEACTBEH-

wom onpeaesenun AH. Oanako pas onpeiedenns Hanboaee BHITOAHOMR
TeAen3MepHTE LHOM CHCTEMB B HPPHUTALHH BMOJHE I0CTATOMIO HENOCped-

cTeenHoro onpegenexus A, Kak sTO CAeAan0 B PACCMOTPEHHLIX MpH-
Mepax, MTO 3HAMHTEALHO YNPOMAET PACUETH.
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