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TEXHWYECKOE OBCAYEMBAHME MEIMOPATHRHJX CHCTEM -
BAKHH{ PESEFB NOBMNEHHA S¢dEKTMBHOCTH X SKC-
[IYATAUMA K DPOAYKTMBHOCTA OPQUAEMOID SEMAEAENHA

CoPpeMeHHNEe MENMOPATMBHNHE OWCTEMH npepcrapudnt coGoil
AOBONBHO CHOXHNE KOMMNENCH HWAXEHSDHMX INAPOTEXHNWECKHX
COoOpyReHMfl, OPOMSBOACTROHHNX M KWALX JZ8HEN, AOpPOD, OPGACTE
CBH3H, ABTOMATHKH, SHEDIeTHEW K T.Z. Jopfepmamie EX Ha
ZONEHOM TEXHMYECEOM YDOBH® = OflHE N3 CymecTPeRHHUX CTCOpOE
AeATENHHOCTH BOAOXOSAHCTEOHHMX OpraHMBagEil W X03AECTR BO-
AomonBBOBaTeneil. B HACTOAWES BpeMA OHO OCYMECTBAAETCA MO
NPHEUANY [TAEWPOBAHNA TEEYWMX M KaMHYSABRHX DPOMOHTOR MO
oOpemMaM ® 3arTpataM. Hayvemme onurTa KX OCYymecTRIGHES Ea DAxE
OpocHTensHNX cHeTeM Yadexcwoif CCP mokasupae?, 4T0 HPHHIHN
OpPraHEsanHE TEeRymEX N KaMMTAIbHWX PEMOHTOR B COBPENGHHMX
YCIOBHAX MMEOT PAN CePHEBHENMX HEZOCTATEOB, K KOTOPHM CHOAY-
eT OTHOCTH CAeRyKmMe:

I. OrcyrcTBHE EpPHTEPHEB OOBEKTEBHON OUOHKH AGHCTBATENL~
HOjt MOTpPECHOCTH B QMEEHCOBHMX M MaT@PHANBHNMX pecypeax s
OCYRECTRAGENA TEKYWEX M KAmNTANBEHX PEeMOHTOB, BCAEACTEHO
Yero MIAHKPOBARME MOCTOAHAX OCYyMECTBARETCA “OT ROCTHIEyTO~
r0 ypoRHR™, MCKADYAA apapRiiEHMe HEM JPYTEEe KOHBLOHERTYDHHEC
CHTyaUMM;

2. OTCyTCTERE CHCUMANM3EDOBEHEHX PEMOHTHHX OprauMsanmi
A nonomeHni, perNEMeHTHDYyOWEX XaparTep RX B3aNMOoOTHOESHEH
¢ yupaBAEHMAME OPOCHTEALHHMX CECTEM. D NOCHERANe roiu TAKHO
OpraHdsanuM ONNH COSAANH MPAKTMIECKN 30 BOSX HPPHranNOHHEHX
permoRax, W TNepel HUME CTABWIACH NepPBOOYODPEAHHA sapala =
00ecneYNTh CBOGBPEMCHHMA W KaYeCTBCOHHHH PGMOET coOpYyREHHQ
MEIMOPATHBHHX cHcTeM, OpHAXO B CPHA3N C POCTOM odneM0R Ka-
ORTATBEOrC BOAOX03HNCTBEHAOTO CTPOMTENEBCTBA,; POMOHTHO~
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CTPONTENBHNE TPECTH HaYall BAHMMATHCH NpPEAMYMECTBEHHO Noc-
nepHiM. OOpews BHUOKHAGMHY WMH DOMOHTEHX padoT COKDATHIRCH
(MoHee 20%) ® DO CYTH CBGAHCH K OUMCTHE OpOCMTeNBHON M EKon-
AEXTOPHO~ZAPOHAXHOM CETE H& IOCYAAPCTBEHANMX OPOCHTEN hEHX
CHCTEMAX ]

5» UTCYyTcTBEE SaMHTODSCOBENHOCTE CHENWAIMSMDOBAHHMX De-
MOETHO~CTDOMTENZHEY OpIraHMsandll B BHNONHEHWM DEMOHTHHX pa-
JoT Ha OpOCHTENBHMX cHCTeMax (pasdpocaHHOCTE OOBERTOB, HE—
Gonbume oChemH pasoT, HMSKHE DACHEHKM) BHHYRIADT OCYHECTB-
NATh HX CHEGME SKCOAYATANAOHHOIO mepcoHama. UTCOfA = BHCO=
E&f CTOHN ©TH ¥ EMBKOE KavecTBO pado?, HECBOGBPOMOHHOOTE
KX BHOOLROEMA, CTPeMieHde OCROMTE RHASHAGMHE CPeNCTBA, HC-
XO0XA M5 KOHBUEKTYpHOH# OCCTAHOBEH, 6 He MPOMBBOJCTBOHHOM He-
COXOAEMOCTH, EM3KO0E KaYeCTBO OCHOBHOR NpOMBBORCTBEHHOR
NeATeNBHOCTH

B efe XyAmeM NONOXGHEM HAXOZMTCH NOXAEPEAHHO BHYTpMXO-
SnflcTYBESHEHX CHMCTEM. X0B8gflicTBa, HE pacmoxaras B JoorarouHof
Meépe CYPOMTENbHOM TeXEMKON B He WMMER KBANMQHMIMDOBAHEUX Crie-
LGHAAHCTOB, HE B COCTOAHMM NHOANSPEEBATH MENHODATHBHYD CETH
H8 JOCTATOYHOM TeXHWYeCcEOM ypoBHe. HaEk clepcTBme, B UacTH
X03fflc?s BEeCnupeeTCs HEPAMMOEANEEOE MCHONLBOBAHME OpPOCH-
TeusHOd BOZH, NMOARNTEEMS BTODMYHOIO SE&CONEHMR M salodaympe-
HMf 3evenNs, MeZAGHEH{ DPoCT YPOEaRHOCTH CENBCKOXOSAMCTEEH—
BEX EYABTYD.

WexogR #3 CHa2&GHHOTC Bulie ,HEOOXONAMMO OCYWeECTBJIRTH
noj/AEDEAHAE MENUODETHEHWX BHCTEM METOLOM OOA2aTENBHOro
TEXHHYECKOTO OOCAYXMBAKMA ,DEAYCHDTDIBSOMHM
H@ TOXBKO NMpOBEjEHHe MIAHOBO-OPEAYNPERMTENBHHX DEMOHTOB,
HO M NepHOxUYeCKyD NPOBEPRY TEXHHYECKOr'e COCTOAHMA OTZEAE~-
HEX' SHOMEHTOB, YSNO0B; COODYMEHHM{ MeNMOPDATHBHHX CHCTEM
NpHEEGUEHENNE CHENMANKINDORAHHHMHE DPEMOHTHO=CTPOMTENhHLMA
OpraEKsanufANe.

CuorTeMa TOXHMYECKOr'0 OGCIYEMBAHMA C 6 MECTHHMME 0COOEH-
HOCTFNM HANNE NpUMeHOHME HA DTSNBHNY MEIMOpaTHBHHX CHCTE-
smax FCOCP, Yxpammd, Bemopyccem ® Zpyrux pecnyOnmk. OgHaxo,
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OH& HO BHEADAETCA B pecnyOnmkax Cpemaefi Asmy, Ba ACKINNE-
HMEM NOXXEpRAHEA OTHEABLEHX CHeUEPHYECEEX SUEMEHTOER MEAKO=-
PATHBHHX CHCTeM (HACOCHHEe C,9HIMH, BeDTEXEIBHHE Zpemax,
CpeACTEa CBA3HM M ABTOMATHKE M T.I.).

NogoGHOe NMONOREHWE OUBACHAETCH HENHM DRZOM OCESKTHBEEX
K CyOLSKTHBHHX NMPHYEH, OCHOBRHME H3 KOTODHX ABIANTCA CHO~
Ayon#e. Bo-nepesx, He cHOpMEpOBENACH OAMHAA TOYKE 3DEHES
H& OpraHM3aNEOHHEYD CTOPOHY 2T0ro sonpoca, OAHE NpeamONa-
TrapT OpraHM30BATE TEXHHYECKOe OOCIyXMBEHHE B CECTEME DEC~
nyOnMKaHCKAX MEABOAX080B, APYyTAe - N0 NHHEE MEEKONXOSEMI
obpeauaeEnit. C gpyroif CTOPOEH, 6CTE NDPEANOESHNA BOSNOXHTE
BHIONHEHMe PaldoT MO0 TeXOOCHYXMBSHNE H8 CYMECTRyNmie pé-
MOHTHO~CTPOHTENEHHE® OPIAHASANME, B 6me - CO3JATH ANA STOH
el chenHanbHHe.

Kag CTOpPOHENKH, TAK H NMPOTWEHEKM NEPONHCNEHHHX NPEeXA0-
XeHEll NpUBOAAT yOGZUTEeNRHHE, C MX TOYKE SDEHBA, JOE&3a=-
TeIBCTBA 32 H NpoTEB. Kpowe Toro, Her onpepeleHHON ACHOC-
TH MO CHCTEME BROHOMEUGCKNX B3auMMOOTHONSHMY MeEZy “earkas-
Yugens" B "nOZpAZNYEKEME™, B OPTAEM3aNME OPOSRTHO-CMETHOI'O
Aella, KOHTDONA MCHONMHeHMA palor W AD.

He EacadAch pemeEMs BTEX BOODOCOB, KOTODHE ABIADTOR
npezMeTOM CHEUMANLHNX RCCAEAOBAHEE, B ZAHHOW CcTATRE Aome-
@TCA MONHTRA NATH TOXHRKO-PROHOMMYECKO?2 OCODCHOBEHAE BHOI-
peHkA 00A3aTenhbHOrD TeXOOCHYEMBAHMA BOOOmO HA MeEX0SAl-
CTBEHHHX M BHYTDHXOSARCTBEHHHX ODOCHPAIBHHX CHCTOMEX. OT-
CyTCTBHE TAKOr0 O0OCHORAHMA, C HAWON TOUNE 3SDEHHA ~ INAD-
Haf NMpEYHEa, TODMOSAEAA BHOADEHHe TOXOOCTYEMBAHHA, ¥ De-
leHHEe €6 ONPBAeNET UemHi DAZ ZPYTHX acNeKTos HNpPEETHUSCHOR
OpraHisaiHl TeXO00CAYEEBAHEA,.

Texsuk 0~pKOHOMMYECKOE OCOCHOBANHME AORXHO HATH OTRET HA
IBA OCHOBHNX BOODOCA ODrAHHSANNE TeXOUCIYXHEAHAM S

= KaKne oO0peMH padoT M BATDATH HA KX OCYNECTEAEHHE B
pEMEAX OYmMECTBYNNIX ODTraEMSANWOHHENMX CTDYKTYD morpedyer
HOPMANEHAR OPCAHHBANNA TOXHEMYEOKOT0 O0CHYRMBANEA;

- T'Ae, B Y6M M B HaKkUX 006MB8X ONPeAENHTCH BKOHOMEYEC-
kaf sfPeKTHBHOCTE TEXHNYRCKOrD OGCAYEMBAHAA N0 CPASHOHHD
¢ TPAEMUMOBHEMME CYHECTEYDNHYE GOpHaN¥ NOXACDEAHHS MeXHODE-



TEBHHX CHCTEM.

Mpu Tatoff fopuyumMpoBke 3889 yeXecoo0padHO pacCMOTDETE
OTHENRHD 2H@OETEBHOCTE TCXHMYECKOTO OOCHYEMBAHKA MEXX03Al-
crsennofi (rocyaapcrseniol) m BHYTPHXO3AMCTBEHHOW Mexmopa-
THBHO{l COTH, HaxopnAmelicA Ha Janasce sogononhaoparesel. Jan
MOEXODANCTPOHANX IHADOMENHOPDATHBHNX CHCTEM BHOADENME TeX-
HWYeckoro oOCIYENBAHEA ME& NpWBEEeT K pOCTy sarpar, no
CDABHEHHN ¢ CYMECTBYOWMM yDOBHeM Ha WX Nopgepxamme, Odbe-
HOBHBAETCA DTO TeM, WTO mexecoolpasHocTh cymecTaymuel
CHCTEMH OmenKH norpelmHx oO0seMoB padoT m 3aTPAT HA MX Bu-
MONHEHM® RM y KOr'0 HO BNAHBAOT COMHeEMA. HaMemNTCR NMWE
$opMa X HCMONHEHMS - N0 AMHEMH CTENANN3HPOBANNNX POMOHT-
HO~CTPOMTENBHHX MOApa3feXcHHE, YTO ACARHO NPHBECTH K pOC-
?y DpPOMIBOANTEABHOCTE TPYAR M TMOEMREHAD KavecTsa pador.

KonWyecTBEHHYD OMEHKY STOMY MOXHO AaTh HO (PARTHUOCKNM
§ pacueTHNM JIAHEMM N0 AHpuEanckod ofNactd. Tak, exoroguue
3aTPATH HA OCYMECTRNOHME TEKYMUX N RaNHTANBHHX DOMONTOB
rEZPOCOOpYXeHENY X rEApomocTOR cocraBEAnT sxecs I,0 man,
pyG. S8 cyeT STHX CPSACTE COACPRMTCA NUHOHHEMN mepoonan
YMCHCHHOCTHD 434 euEMuN ¢ TOAOBHEM QORZOM sapadorTuoM nie-
*d B 444 TuC.pyl, ¥ rogopoif BupadorTEOM Ha OAMOro padormuxe
2300 py6. Teu =me, B AnguxafcKof oCNECTH, HAXOAMTCH Kpyminj
BOAOX02ANCTBERNNY PeMONTHO-CTDPOWTENBHNY TPocT “AmguEsnup-
oTpoli® ¢ exeroxEuM cOpenou pador 20 waH.pyd. (BO% m mpume
No KamMTanBHOMY CTPOMTENHCTBY) M BHPACGOTKOM MA OmMOr0 poa-
SorRuxa IOT40 pyO. Sawemmy, 4TO TAKAA BUPACOTKA XApaKTEpHS
ARA ApYyTEX oGmacTMMX BOXOX03AHCTECHHIX PEMOHTHO-OTPOKTONL-
HEX TpecroB B cmcrewme Mmmsopxosa ¥aCCP. :

Fonw nMpUHATE, UTO CTOMMOOTH TEXHWIECKOTO OCCHYXNDAMMA
oCTAEeTCAd HA YPOBHE OTOMMOCTM TeKymux M KANMTANBHMX po-
MOETOR M OyZeT BHNONHATECA B NpejeNax BHPAGOTKM TPooTa
Aupuxanuperpoil, TO morpefEaf UMCAEHHOCTS PACOTHMKOD COO-
sasu? I00 wenoper ¢ TOROBHM (GoHAOM SapadoTHON mnaTH
233 tuc.pyd. (moXOgA WS CpejHeTOROBOTO sapadorka padoTHu-
ko Tpecra). OTcHga COXpameHHe UMCAGHHOCTH OCCHYyRMBAXMIETO
mepcoRana TONBRO Mo Ampuzamckouy 0Gn¥OC cocrasdr 334 weno-
Be¥3, 8 SKOHOuMA poRpa sapaGormodt mmatd 211 THC.PYO, IR
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#a JOO0 ra opomaemux seMeas [,26 exmuan u 785 pyd.

Cnegyer oTMETHTE, 49TO JAHHHE PACYETH HECKONEKO ApuiNm=-
KOHHY, TEEK K&K OpH KaNdTAIBHONM CTDOMTENIECTBE 3aTPaTH HA
crpofivarepuany Goxee BHCOKHE NO CPARHEHHN C DEMOHTHHMM
padoraMi. EcHi mdeTs B BHAY, YTO AHANOTHYHAA KapruHa Hal-
nHAASTCA M N0 ADYIHM SICMEHTAM MENHODATHBHHX CHCTEM (Zo-
pOrd¥, RENHEe M OPOKSBOXZCTEEHEHE SIAHMA, DyCEOPEryARDOBOYHHE
padoTH M ApP.), TO NoxasarTenl 3(PeKTUBHOCTH TEXHWIECKOT'O
OfCRIyEMBANNA MEAHODATHBHHX CHCTEM BO3pacTyT eme Golee,

C HECKRONEKO HMHHX NOSKUER JONEHA OUSHMBATHCA S(feHTHE-
AOCTH TEXHEWYEeCcKOro OCCIVEMBAHMA BEyTpixosalicrReHzofl IEmpo-
J8IMODATMBEON cucTemd, OHO JONXHO CNOCOGCTBOBATH BHIOONEHE-
HHD OCHOBHON 2ajadyu - [(OBHNGHME NPOAVKTHBHOCTH OpOMEEMOID
seMnofennd. Baxueiiuy sro SNEMeHTOM, COCTABNADWNM NOJABNS-
DIyD 9ACT: 3aTPAT, HENAETCH CBOSBPEMEHHAR N KAYeCTBEHHAR
OYACTEA MenuopaTHBHON cetTH, ofecnevudsapman yCHOBHA JAA €8
EODMBNBHOrD QYHKUMOHMpOBAHNA, COBDEeMEHHO® NONOEEHME MO
STONY BOMNpPOCY MAANCTDPHDYDT XAEHHE No ARZU=aHCEOW ¥ CHp-
napeMECKkoOff ofnacTAM, NPUBEAGHHNE B Tadnuie.

A3 apanmsa jJAaHEHHX TAOAuoH BMANO, YT0 HAGNNKAETCA OONE~
Maf pASHWYA P NPOTAZSHHOCTH OUMOTKE MeExOoSRHCTBeHHOM N
BHYTpExO3flicTReHHOH ceTH. TaE, no mMemxoaalflc¥BeRHON opoCH-
TeNbHON CeTH B AHuEaHCKOHM oOGnacT® oHE cocTaBuza 85,6%
oT oCueff MpPOTAXCHHOCTM, & 0O BHYTpUxOaAlficTBeHHON - 52,%,
B Cuppapeerckoif oOnact® -~ 58,5 u 30,5% coorreTcTRenHO,. DO
ronnexTopHO~-AperaxHolf cetw (KAC) srm cooTHOmesEA, COOTBET-
CTBEHHO, COCTABMNM: AHAMZAHCKAA - 40,2 u 33%, Capaapbuib-
cuag = 32,1 7 I4,6%. Eme OoNee peaxan pasHuua HadionaeTcH
B ODOTAXOHHEOCTH OWMCTHH COTH N0 KOUXO3HOMY W COBXO3HOMY
cexropaM. Hanpmuep, B Cupmapeuackolf oGnactTd nnd OpPOCKTENE-
HOff ceTm B KQUX03ax OHa cocrammna 5,68%, B coExosax -
54,6%3 znA KAC - 8,7% m 2I,I% COOTBETCTBEHHO,

Nozodroe Monoxesye ¢ ouMcTHOH CeTH NPHBOAMT K TPOLON-~
RADIEMYCR YXYANEHHD €8 KavecTBeHHoro cocrofmma. Tak, mo
CupgapsracKoff oGuacT® B ReYACEAETBOPMTCIBHOM COCTORHME B
1975 r. Haxogwiock 72% oT Boei nporaEenHocTR KAC, a B
1974 r. yne 78%. Jna cpopHeHMA yKaxed, UTO OTHOCKTeABHAd



Tadamruyga
TexE¥YBOEDS COCTOAHRE ODOCHTANGHHX CHCTEM H BHNONHeHME
MepompEATE} Mo MX moxmepxaEup (Ha ypomhe IST4 r.)

..--_-_---*-—---d.--‘—'_----‘------

Exusnrna an CHppapsub-
[loxasarens H3MeDeHHA ACTE CKAA oGmacTs

e ——————— A R T R

I [porAxeHHEOCTE MEXX03flH-
CTBEEHON OopocHTEnBRHOM

COTH EM 2360 323
2 UrHocurencHas AREE=

HOCTH 6@ umﬁ‘gi ® 85,6 58,5

CromeocTs OUMCTEH THC .PY0e 940 80,9

2 [poTaxeRHEOCTH PHYTPHXO-
aAficTeeHHOR opocHTenbHEOH

cerTH KN 14128 3069

OrpocETSALHAS O Bli—

HOCTH €@ m:umﬁg’n % 52,9 30,5

CTOMMOCTE ©@ OUACTKN  THC.pYy6. ~ D77 654
3 lpoTAXGHHOCTH MEXXO3fAh-

CTEeHHOf KOILISETODHO-

APEHAXHON CeTH KM 1964 1039

OrHOCHTENBEAA NPOTAXER-

HOCTE €6 OuMCTR % 80,2 32,1

CromuocTs €€ OVHCTHM THC DY 117 845
4 MporAxeHROCTs BEYTDHXO-

3A{CTBeHHON KONXEKTOpPHO—

APEEAEHOR CeTH Ky 39352 2947

OrrocETENBHAM AREE-~

BOCTE mc:nzgm % 33,0 14,6

CTOMMOCTE  OYMCTEE  THC.DPYO. 1636 458
5 aaTpaTH Ha nNopmepTaHHe

3&.‘5‘% p ey pl:ua.prﬂ. 4409 5151

B TOM uHcHe Tekymmil

powos % 68 30,6

x) Cpeagee 3a mepmog I®7I-IS74 rr.

IpoOTAEEHHOCTE Mexxoafficrrennoff WIC B HEYAODAETBOPHTEABHOM
COCTOAHEM 58 STH ®e TORH cocrasafxa 33%.

EcrecTBeHHO, CHORWBNeecH noxomesHme B cocronmmm KIC or-
DHATENBHO BANAET HA POCT yPOXaiHOCTH CERBOKOX08ANCTBEHHHX
KYyABTYP. DT0 NOATBEDXZACTCA ASHHHME O ZHHAMMKE KaYeCTBEE-
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HOT'O cOocTOREMA KIC M ypomajlHOCTM XNOMYaTHMKA ZAA x03alicTs
Cupnapeurckoffi ofmacTH. Jjeck MORHO BHASAMTE ABe IPyIOH
xo03aficTB, 1 (18 xosaficrs) 32 mepwox I973-1974 rr.
npopegeda Ooxsaaf padoTa Mo KavecTBeHHOMY ynyumemun KAC.
B pesyarnTare nporaEeHHOCTE KIC B HeyAOBNGTRODPHTENBHOM
COCTOAHMM cOKpaTinack ¢ 62,3% 0T ofmel NpOTAEKEEHOCTHE B
I73 r. A0 28,8% B cpexmeM nc rpymme. YpomaiHOCTH XJIOM=
YATHMKE BO3pOCHA, COOTBETCTBEHHO, ¢ 26,0 mo 29,5 u/ra,
r.e. B2 3,5 n/ra.

JIA ApYrof Tpymne XO03HicTs ¢ ofmed naowaaby MOCERA
mmomyaranra I4840 ra madmoganack 0CpaTHaR TEHNGHUMAS
nporaxeanocTs KIC B HeyZOBNeTRODATEABAOM COCTORRMM YBOXMH—
YHX&achk B cpeaHew Ha 36,8% or odmelt nmporREeesocT® B 1973 r.
no 65,0% 8 1975 r., K poct yporaltnoctH cocramun 2,1 n/ra,
T.8. HAa I,4 n/ra McHBME, YEM B NEePECH Ipynne xosalcrs.
Ecam mdeTs B BNRY, UTO pacCMETDNBACMHE X03ANCTBA HAXOZAT-
CA P ORHHAKOBHX YCAOEBMAX (MO IMOAOPOAME IIOYB, arpPOTEXHHKE
BOZSNHBAHNSA, HAIMYMD TPYAORHX DecyDCOB, YPOBHD MCXAHM3&~
UK M T.fe)y, TO YXYANOHHE MONHODATMEHOI'O COCTOAHMA HECTH
seMelb, BeAeacTBMe HecBoerpeweHEO{ owmcrTkm KIAC, BumaBano
Eezo0op BaloROf MpoAyKOME Ha I1I4%5 Tuc.pyo.

3 u3ncxEHHOrO cAeAyeT, YT0 HOpManbHOe TEXHWYECKOe 00=
CAyEMBAHEKE BHYTDUXC3AUCTBEHHNX THZDOMONMOPATHBHHX CHCTEM
norpedyer Colee BHCOKMX B&TpAT [0 CPABHEHME C CYMECTBYD~
nEMK, Q17 wx OnNpeAeNeHHA B RAXZOM KOEKDETHOM AXMUHECTpA-
TMBHOM pafiode (oOmacTH) OpeplarapTcs CAejybuue CNOCo0H
pacuera:

- YACGNBHHE ERerofHHe 00neNy W CTOMMOCTE OURCTKH OpOCH=
rensyoll cern 2 KIC onpexeasmren KeR CPeIReMHOTONeTHHE 38
MPERHAYUYD NATHECTEY:

~ YACIO IMAPOCOODYREHH{, NOopiexamx eEerofHOMY PeMOHTY,
H 60 CTOHMOCTE = MO GHANOIME ¢ CPEAHOMHOrONETHMMM AaHHH-
ME COBXQ3HOI'O CeKTopa, T'iAe BegsaTCA HOROCHHE ydeT;

= OTEOCHTENLHAR NPOTAXKEHHOCTE OYHCTKHE ODOCHTENBHOi CeTH
4 HAC = Mo ARRAOI'ME C CDELHEMHOTONETHMMA JIAHHWME MEEX03f -
CTBeHHO{ ceTH Dpallona,
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[locneanee mpr BeOOXORMMOCTHE MOX6T OHTE YTOYHEHO MO
pesynsrataM BusyanbHHX ofcnepopannil. lepeuscnensse uare-
puaih MMeDTCA B exerogHwx orverax Pai¥OC (Odn¥OC), m me-
MONB30BATE WX ANA COCTABNEHHA yZGILHHX O0neMOR H 3aTpar
TEXHHUYECKN HEe TPYAHO.

llogcyeT mO AaEHOM MOTOAMES NMOKA3HBAET, YTO0 TEXHWYEC-
Koe ofcnysuBaHue JAA YOOMAHYTOM BHmEe BTOpOHl I'pynmd Xxo-
3nallcTs exeropHo norpefyer saTpar B cpegHeMm 498 THC.pyO.
(33,6 py6 ma ra). Orcopa skoHOMUYECKAd S(HHEKTHBHOOTS,
NopcYXTAHEAA DO CTAHZAPTHOR MOTO[HEEe NpHBEXEHHNX Barpart,
cocrasnt 520 THC.pyG. (35 pyS. Ha I ra).

B sakipdYenEe MOXHO OTMETHTE, UTO CymECcTBYDmME YCuORMA
NoAfepEAHAA IMEAPOMEAMODATHRHEX CHCTEM H KX POBYNBTATH,
BufABNeHHHe B Amauxascroft w CuppapenEckolf ofaacThx, OTMe-
YapTca W B APYrdx pajosax Cpexasei Asum, C STHX moamumi
NOBCEMECTHOE BHEJPEHHEe TEXHMYCCKOr0 OCCHyXUBaHMA O00CMO-
qHT:

- HA TOCYAAPCTEBEHHMX OPOCHTENBHHX CHCTEMAX = SAMOTHOO
NOBHEEHWE NPOMBBORMTEREHOCTH TPyAA&, COKPAEmCHNE UNOALHHOC-
TH padoTHMKOB M $OHEA 3apaGoTHOR INATH;

- Ha BHYTPHXOSAHCTBEHHHX OPOCHTENBHMX CHCTOMAX = pOCT
SATPAT HA NOANEPXaHME CeTH, KOTOPHH NepeKpHBAGTOA POCTOM
BANOBODO Aoxofa xo3AflcTR, 34 cYe? YCTDAHOHMA HOMAOEEIMX
yueploB 0T yXYAWEHNA MEZHODETHBHOIO COCTOAREA OPOMAGMNX
JEMENE .

A.B. BOYAPHH
Kaug.TeXH.HaYE, 34B.CEKTODOM
(CAHWAPH we.B,J Kypuua)

K BOMPOCY ONEPATHEHOA KOPPEKTHPOBEM [MAHOB BOJO-
PACHPEAEAEHMA OPOCHTENBHHX CUCTEM MPRA AEQMINTE
OPOCHTEABHOU BOJM

OCuelt TenmeHnuell pasBMTHA OpPOMAEMOTO IEMAGRONNA ANNF—
eTCA BCE CoNlee BO3pacTapnmuil pas3pyuE MERAY HCMOAB3yeMmoR
nAOWeAsD OpOmAEMHX 3eMeilk K HANMYMEM BONHHX pecypcos. B
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ITEX JCAOBMAX TAABHAA 8ajavya CAyXOd SKCIMyaTanuu OpocH-
TONBHNX CMCTEM - DAEMOHANbHOE pACNpefAencHHME BOAH MEEAY
noTpeduTeNANME NDE YYNTHUBAHAMHE ee AeduuywTa.

Ocofyp TPYAROCTS BHSHBAET ONEPATHBHOE BOZOPACHDIAENEHME,
#0TAa 58. CPSBHUTEGABHO KOPOTKMY CPOK HeOOXOZMMO NMPHHATE peé-
meEne NO pacnpejeleHMD PechMa OrPAaHMYSHHOT'0 KOmMYyecTBa BOXH
Mexzy moTpeluTeNANMM PASNUWYHMX karTeropui. Ha-sa OTCYTCTBUA
0OEeKTHBHHX KDHTEepHes BOAOPACNpPONONCHMA, 8 TAKES ADYTHX
HAYYHO OCOCHOBAEHHX PEKOMEHZauMil HAa MpaKTHKe WWPOKO npu-
MeHfeTCA NPUHIUN CHAXEHNA BoponmoTpeliaeHHA, HE3aBHCHMO OT
cocTaBa CeABXOSKYALTYD B MPHPOAHO-XOBANCTBEHHMX YCHOBRMA,
GPONOPUMOEANISHO YPOBAD BOAOOOSCNEUEHHOCTH HCTOYHMKA OpO-
NOHHA S

OpuEnuI NPONOPNHORANBHOIO OTpaHNvYeHEs CPaBHHTONBHO
UpocTOl B pOANM3ANME, MME6T BECEMA CYMECTBeHHHE HEZOCTATOK:
0H HO YYRTHBAST MOCAEXCTBHY 'ONWHAKOBOr'O OTPEHNUCHHA BOAO-
norpeCNeENs HA CHMEeHEE NPOAYKTHBHOCTH CENBCKOXOSANCTREH-
HOI'O MPOWSBOACTBA BOXONOAE3OBaTONGH, HAXOARNMXCA B pasiuy-
AMX YCROBHAX XosfAflcTBOBAHMA. B pAze clyyaeB ONWHAKOBHH
ypOBEeHs BOZOOGECNEYEHHOCTH MOZe? NPUBECTH K DPEIKO pasiuti-
AOMY CHHESHMD NMPOAYKTHBHOCTH cemsxosmpowssopcTsa (Tadu. I).

Tadannga I

JinHaMiKe BOAO0CGECNEeYeHHOCTH  ypoXafAOCTH XIONYaTHHKA

anA xByx peilonos Kamgezapswuckoff oGnacTh

.-..-—-.-u-p-.———-i-———ﬂ--_——--#-l---i—l—---ﬁ-

Pation Nlokasarens 1971 I972 1973 1974 1975
i gt e S
ICKEE  H001S, 34,5 50,8 47,0 SI,0 56,0

2 ;’ﬂ A 20,6 31,3 27,8 27,7 28,0

saporuii BogoodecneyeH-
LT . HOCTBH, 68,0 3‘?,0 31,0 72,0 85,0

#BOCTE
mﬁm ' 18,4 29,0 27,4 25,8 2I,3

Kax cmepyer ma 7ala. I B Axkabagcxkos pallone npm BomooGec—
nevyesEocT® 50% M BuNE MOEHO COXPSHMTH yPORAUHOCTE XIOMN=-
yaTHUKA Okono 28 m/ra. B To me Bpeua B I'ysapckow paifoHe,
gTo6N MONYYHTE TAEKYD X6 ypomaflHocTs HeoGxoamsa BojooCecne-
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yersoc?s IOU® M Bume; yweHnsmenme ee zo T0-80% npusoaur X
3aMETHOMY CHEMNGHMD ypomalHOCTH,

H3 msaomeHHOrO CrepyeT, 4TO OPH AeddUldTEe OPOCKTENBHOM
BOAN NPRHIMMN pacnpefeNeH®s 66 XONKHH YYHTHBATE BO3MOXHHE
yuepOs HUPORYXIHBHOCTH CeALXO3NPOH3BOXCTBA XO03AHCTB, HaXO-
AAWMEXCA B DasNMIHEX yonopmax. OCoCHOBaHHHE HAYYHO METOZN
MoxoGHOTO y4YeTa HaXOpATOA MOKa B CTARMM paspadorck. Cosep-
ECHHO OYeBMAHO, YTO HEOOXOZEMO yX8 Cerojlii BNMpaCoTATSs mpi-
(nMEeHENEG KDPHTEPUM BOAOpacnpepeneHWd, KOTOpHEe ON OrpaRAYH-
BaN® DESKHe DASPHBEN MPOAYKTHBHOCTH CEXBXOSMPOMIBOACTRA Y
OTZENBHEX BOAOMANE30BATENEH 38 CYCT YPABHMBAHMA MX BOAO~
o0ecnedyeHHOCTH .

Ina yxaszaHro} ueld NpexzaraeTcA cnocol, OCHOBAHNMY Ha
AHATM3Ee CTATHCTHYECHHX JAHHHX MO0 OTACABHANM MOKA3ATANAM
307000TPeGAEHNA M CEnbXOBNMpPOM3IBOACTEA. CymHOCTS ero sakin-
Y3aeTCcA B TOM, YTO 38 DA XeT NO OTAENEHHM OPOCHTENHHNM
cucreMar (xosAficTRaM) CHCTEMATHSHDYDTCA JAHHME MO OCHOB=
HEM {aKTOpaM, ONpejelAXMMM YDORA{HOCTE CENBXOAKYARTYP:

= cyMMa SOHeRTHBHHX TeMNeparTyp;

-~ BEANYMHA aTMOC(eDHHX OCajKOB;

- MNOMANM 3ANACHHKX MONHBOB;

- [NOWaAR NPOMHMBKHN B8CONEHHHNY 38MENb;

- BOACHOZEYA MNAHOBAA H (daKkTHuYecKasd 3a BereTagump no
HeKazamM,

- [ONHEHHE HOpWH — [MaHoBHe H (aKkTHIECKNe - 3a Berera-
UHD N0 ZeKafam;

- KpPaTHOCTH MONMEOB 3a BEreTaUKD;

- sarpaTH yaoOpeHmfi;

- YypOoXafHOCTS XAONYATHEKA M ZPYI'HX KYABTYD.

Ha ocHOBaHKM AakHHX IO faxTHYecKOff B MIAHOBON BOpOmMORAYE
CTPOATCA rpaduMKR BHEA

5 W?/.Z?'-Wn‘?((’ﬂ

i=? i=7
e M’;u w Wen = (BKTHUECKHC M NMIAHOBHE REKAJHHEe CTOKH
3a cOOTBETCTBYNMEZ nepuox BpeMeHdM L NAR KAaxNOr0 AHA-

JAHSKHDYGMOI'0 T'OAa. Ha ¥x oCHOBE yCTARABAWBAETCA I'0X C MHHW-
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MYNMOM BOZoOOOSCmeYeHHOCTH (88 OTNENLHHE NeNWOZH M B LEHOM
3a BEreTalUHD) M OTBEYANEAA oMY YPORAHHOCTE CEIBXO3KYABRTYD.

JdaTeM CPaBHMBAWTCH YCAOBMR 23TCr0 I'OAA C IOAAMH MOBHBEH-
HOi BOZOOOECNMEYeEHOCTH MO KAMMATHYECKEN MOKasaTeifM, INoma-
AAM MPOMHBHHEX B 38NaCHHX NONWBOB, 3aTparTaM yZoOpeHmil. Ecam
NOCHEAHNE HASHTHYHH, TO CPABHMMAR BOROOOECMEYEHAOCTE MOWET
OHTH NPHHERTA KaKk I'apaNTADOBAHEAA IAA MOAYYEEMA AanH0ll ypo—
Xa{HOCTH CERLX03KYARTYP. ECHM OHM DE3KO OTHMYHH, HATDHMED
Mo RAMMATHYCCKMM YCHOBHAM WJIM MO IWTOWANAM NPOMEBKE H TAK
npovyes, TO CASLYET AHANOIWYHHM 00pasoM OUEHKEATH NMOCHEAyK-
MU MHEMMYM BOJOOOSCHEYEGHHOCTH ¥ T.l.

lousMo ycTaHORAEHHME TEPEHTEPOBSHHNX IZMMHTOB BOZoolecme-
YEeHHOCTH, Ha OCHOBE AHANW3A NEDEeYMCACHAHX HAHHHX MORHO
YCTAHOBHTH DAX APYIHX NPHEMOB ONEePATUBHON KOPPEKTHDOBKM
IUIAHOB BOZOpacupefelcHuA NpH ZeduuuTe OPOCHTENEBHOH BOAH.
HaBecTHO, 4TO CHAOXMBUMECH NPMEIMMNE IDIAHMPOBAHMA BONONONE~
S0BAHMA H NMDEKTHKA €I'0 OCYNECTEACHHA MOYTH NMOECEMECTHO
HANpaEnesd Ha odecneveHWe ROMONHUTONBHHX DEBSEPBOR OPOCH-
TENBHOK BOAH. B 2THX YCNOBMAX AHANKZ NMPAKTHEH BOZONONB3O0-
BEHMA MOMOTAeT YyCTAHOBHTE, I'lé CKDHTH STH Pe3eDBH M KAKOB&
WX penwuwEa, 0000meHMe NOAOCHHX MATEPHMAIOR NOKA3HBAET, 4TO
OopE Aeguuure OPOCKTENBHON BOZH ONEDATHBHAR KODPEKTHDOBKAE
MNaH0B BOAODACHPEAGNEHNA AONKHA MATH B HANDABAEHMH CORpame-
HER A0 ONpeflelleHHHX pasMepos:

= BOZOMOTpeCNeHMA MPOYMX KYIBTYD;

« IMOEGAN BHSHPHHX HONMBOB;

- BOpONOTpeCHEEHAA B KOHOE BEereTandOHHOTO NEpPHOZA.
CymHOCTS criocoGa MORCHMM HA NPHMEDS AHANM3A JAHHRHX MO
offeKTUBHOCTH HCHONE30BAHMA BOAH HE [°97I-1975 rr. no Maxpm-
cal3crony paitony Kamrapapemuckofl ofnactTm (Tall. 2).

Kak pEjaHO M3 Talm, 2, B I974 r, MpH BOSPAECTAHKH INOWAIH
NpoYMX KyABTYD HA 4,3 T/ra mx BanoBOEe NDOM3BOICTEO BO3POCAO
Ja 48,8% no cpasaexun ¢ 1972 r., TOorja Kak BOAOMOTpeCneHue
ux coxpatrmaock Ha 20,8%. Tagaa xe KspTUHA HaGADABETCA W OpH
CPaBHEHHN 8HAJOrMYHNX Deayxnsraros I973 w 1974 rr. OTcupa
cuegye?, 4T0 BOpOmoTpedieHHe MPOYKX KynbTyp B pasmepe 40%
MIAHO0BOr'0 FAPAHTHDYET KX BANOBOG MPOMSBOXCTBO B ACCTATOUHOM
o0peMe.
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Tadaegnoa 2

logasaTens ot SR Ll
HIMEPS~ To71 1972 1973 D974 1975

_-__-—"-“___-H--#‘—“'_--“--_—_

I Bogonoxada 3a Berera-
OHN OTHOCHTENLHO miaHa % 42,0 59,5 69,2 55,0 61,0

2 Bnnﬂnnmqa B KOQHUEe BE=—-
I'e€TAHN OTHOCHTEJILHO
mnana % 38,5 49,8 86,5 58,0 88,9

3 Euunnurpeﬁnaﬂne NpoyKX
BTYP OTHOCHTEALHO
nRaEA | % 27,3 51,3 49,2 40,6 47,2

4 In BHSHBHHX NOAH-
BD:IEE:BEHTEIBEH ofmeit % 11,3 1.6 7,0 15,0 55,0

5 3arpaTd yAOOpeRni RT/ra 421 443 427 475 575
6 YpomalHOCTE XNONKA u/ra 24,4 3% ¢ 55,1 35,1 33,4
7 Banopoe OpPOMSEOACTEO

NpoYHx KYABTYP THC.T. I4,9 18,2 20,6 27,1 30,0
8 [a n O4UHMHE
nyzmﬁ:ﬁaugn i rHc.ra 6,16 7,77 9,I 8,1 9,%

OpesmBaf BAMAHME BHSHBHHX NONHBOB MOXKHO OTMOTMTH, UTO
TEHACHUHA YBeNMYeHMA WX Inouazell He NPHBOZHT K poCTy ypo-
EafiHOCTHE XIOMYATHMKA KaK NpH CHEXGHWH, TaKk W NORHMOHAN
oCmelt BogoobecnevyeHROCTH. bBonee Toro, B I975 re mAOmMAZDL Bu-
aHBANX MONUBOB COCTAaBNANA 55% or oCmel (B 1992, 1993, 1974 rr.
- I,63 7,0; IS% cooTpeTrcTBEHHO), a4 YDPOEAHHOCTE XJNOMYATHMKE
33,4 u/ra (1972, 1973, I974 rr. = 34,0; 35,1; 35,1 u/ra)
COOTBETCTBEHHO) . OUeBHAEO, YTO OTPAHAYGHHE MAOWAAM BHAHD-
HHX MONMEBOB Zo IS% Bnofige I'apasTHMpyeT BHCOKME YDORAM X10M-
JaTHHES .

AHanus RarRAuEx Tadd. 2 NMOK&3WPaeT, YTO0 NpA NoBHmemEH 00
meit sogoofecmedeHHOCTH B I973 m I975 rr. pesxko BO3pOCHA BOZO—
mozsYya B KOHue Bereramum (86,5 m 88,9% mnanoBuX COOTBETCTEEH-
HO) B CDaBHEHHM C ZPyrMMM ropamnd, Tak, B I972 u I974 rr.

OHa cOCTaBEAa 49,8 u 58% or mieHOPHX ® B TO Xe Bpemsi ofec-
meyuna BHCOKYRD ypoxajinocTh xaomuarThumxa,. Orciopa cinepyer, 49ro
BOZONOZAYE B KOHUS Bereramuy B paswepe S0-60% oT mianozolt

MPAKTHICCKH HE NDUBOAHT K CHWEEHMD YDOXalHOCTH XNOMUATHUKA.
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lipepnoxensue cmocodu MOSBONWAN YCTEHOBHTE rapaETHpyeMue
NEMKTH BOgoOCecHmevyeRHOCTH: odmelf, P KOHUE BEreTamuMm, NpPOTMX
KyNbTyD, & TAKKS BHSHBHHX MONMBOE N0 KamkazaphwHCKOR oGnac—
TH, Ha OCHOBE aHanuaa japEsx I97I-I975 rr., NpHBegeHHHX B

raln, 3.
TaGaxpga 3
BogooGecneyeHaocTs, %
Paflon oGgap P KOEUE Be- NPOYMX 10 miomazm
FeTalMl  KyABTYD BHSHBHEX
NONUEOE
I KaraGegmit 85,0 58,0 41,0 540
2 Haxpucadsckuit 80,0 58,0 41,0 15,0
3 HAeraCagciui 56,0 46,0 33,0 -~
4 YuparKuMHCKRIl 100,0 71,0 63,0 1,5
5 KaMammHCKEM 42,0 75,0 49,0 -
& I'ysapcemit 100,0 96,0 70,0 5,0
7 Kapunuckmf 100,0 77,0 46,0 -
8 KacaHckuit I00,0 81,0 48,0 -
9 YnBAHOBCEM{ 80,0 90,0 62,0 -

NonyuenHue JaHEHe MO2BOARAR? Oonee rulko w AEpGepeHUMpO-
BAHHO NOAXOAHTH K BOAOPACNPEACAEHKD B ONEPATHBHOM MOpAAKe
npH neguuMTe gpocHTeNBHOH BOAH. Ha MpaKTHEKE 2T0 ZONKHO BH-
ragaers cuepyumiM oOpasoM, Ecam nmporsozsne 3anacd BOAH HA
TeRYNY® Aexazy (NATHEEEBKY) HMEXe nnaszoBuMx morpeCHocTeit, TO
NPON3BOAAT ypesky soxomofpediesmA NPOYEX EyABTYP B COOTRET-
CTBUN C yOTAHORNOHAMME JHMNTAMN M ONMpeRenfinT QaxTiieccKHe
noPpecEoCTH X0sAlicTe, ECAM mOCAejHMe NMOAYYATCA HHEe NpOr-
HO3HHX 2a0acoB BOAH, TO PaBHNOAa pacnpezelfeTci B COOTRET-
CTEMH C OOMENpMHATHME NMPHHNMNAMH BOjopachopepeneHmi, B mpo-
THBHOK CAYy4Yae, KOrna BOROpacnpepelieHHe OCYMECTENAETCA B

KOHge BereTamui, NPOM3BOJAT AONONENTEALHYD yPe3Ky BOAOpac-
npepeneEds YIOMYATHARA B COOTBETCTBEE C JNMMHTOM DTOrO Me-
peofa, A MOMOXMWTENEBHAA WIM OTpANATENBHAA pasHMNa B 3amacax
BOAH pacnpeienfAeTcA AHANOIMYEO WANONCHHOMY BHUe,
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B mpyTHe OTPE3KH BPEMEHM BEreTamMOHHOTO NEPHOLS ¥Peary
BORonoTpeONEHnA OCYMOCTRIANT HAa OCHOBE YCTSHOBIGHHHX JHME-
TOB 00MErc BOXONOTPEGASHHE ¥ B JansHejmex OPHHMMADT pelieHHe
AHANOTMYRO DpeAsmymesy. [pdHUAN MCMOAE3OBAHME AMMMTA IOma-
AH BHIHBENYX MOAMEOR J0CTATOYHO NMORITER H He TpefyeT noOACHe-
Hiife H3JIOEeHHME NOZXOAM K yCTAHOBIGHKY TDMELMNOB BOJOpAC-
Npelenennd npd nefMuuTe OpOCATEnsHON BOAH HECKOIBKO NG M-
ReHHEH. (1HAKO, eCNM OXBATRTH AHANNION AOBONEHO AAMTENEHHY
IePHOA ¥ NONONHATL €I'0 BKCHGDTHHMM OUSHTAMM, adpdenTHaHOCTE
@ro, € TOYKH 3DeHHA COXPameHMA ywepla CeNBX02MpPONSBONCIEY,
OyzeT BauHOTO BHWE, WeM TPaNUIMOHEL METON NPONOPUMOHA b~
HOI'O COKDAWEHMA BOZOMOTpoGNEHUT,

B.Co XAYMEAHY
HHEEHED
(CAHHHPY wv. B.1. Xypusa)

K BOIPOCY OF KCIOIB3OBAHAN B3BEMEHHMX HAHOCOR
B KAHAJAX [AAA CHUXEHAA QWIBTPALMN

Hecuorpr Ha 3HaYMTenbHHHY 00nEM, NDUXOAAMMUCA B MPpHIaM-
OHHOM CTDPOMTENLCTEE Ba DPaanuyHue OGAMI[OBKN KaHanop, npora-
KCHROCTE MOCHEAHMX C OTHPHTOX [IOBEPXHOCTHY eme OYONH Beln-
Ha. DBMAY HEOOXOAMMOCTH 3HAYNTENEHNX HANKTANBHMX BJONOHMAH,
mOTPeCHOCTH B ZAODOTOCTOANMX MaTepManax i onuuoBoK, 0CO=
Ouii MHTEDEC NMpPeACTABIAKT MYTH NOLYYSHKA BHCOKOI'0 wpenta B
CHARCHMH QUIBTDAOMM 33 OSeT CoNee MONHOT'O HMCMONLSORAKMA yc=-
RO0BRHl, XapaKTEPHHX EAA ZAHHOTO perwoua.

Ofnme M3 TEMAX NMyTed B ycRoBKAX Oaccelika p. Auyaapsu
FBIACTCH RMCIOAbL30BAHHE TPAHCHNOPTHDYEMHX 6K HAEOCOE B KO-
UECTBE AHTHPHWIBTPAUMOHHOI'O MOKPHTMA KaHan0B. Faapalorki
CAIMUFH mo sromy Bompocy /I/ mospommnm HE JHBANOBCKOM Ka-
Hald B KaPUMHCKOW CTEMM OTKA3ATECA OT AOPOTOCTOANMX OO/M~
UOBOK ¥ YCKOPMTEL BBOJ KaHale B BKCIIIYaTAIND,
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Pacwers *), conepsamme B CBOGH OCHOBe ONNT aKCIUIyaTANEN
kasanos B CpezHeft Asms, mokasanu, YTO NDH TPAECHODTHDOBAHHH
M0 KaHAAY BIBEMEHHHX HAHOCOB (MALTPANMOHHHE MOTEDH B Npege-
lax NepBHX 62 KM, I7lé OXMAANMCE HaMOONBNME NOTEDH, HA Tpe=—
THi~YeTBePTHE I'OX COKPATATCA Z0 BENEYHHH, cooTBETCTEYMEH
K, cnmaxomy K 0,9.

YnsAHOBCKHM{ KaE&1 SANpOeKTMDOBAE Ha pacxox 65 u/c (& =
6,0 M3/ =3,5; v=0,5wuf/c; [ =0,00003); 20 I8 kM
nMpoxopET ConbEell YAcYED B GapXaHHLYX MONKO3eDHACTHX NEcKax
{Eﬁi = 245=5,0 M/c) HERe - B NepeclaUPARNNEXCH CyNeCYaHNX,
CYTAHHHCTHX, NOCYAHHX OTHOMeHMAX. I'nyOuHe OHTOBMX I'pYHTO=-
BHX BOZ HaMemrfeTcA or 70=-80 M B romoBHOM WaCTH Kamama Ao
6=10 M = mocne 50=ro Km.

Ins onpezeieHHs BeNWUMHH MOTeDs M2 KaHANA OMIN MCHNOABSO-
BaHH OOBEMHHH M I'HADOMETPHYECKH) MeTOXH. SaMepH MOCHe HMM
MPOMIBOZMIKCE OpHM DABHOMEDHOM peXHME B KaHale — MyTeM efHHEY-
HHX S8MepoB pacXOXO0B; MpH NMEpPEMEHHOM = NyTeM 3aMepoB 3a
HeCKONBKO CYTOK HA TPeX BHOpaHHEHWX THpponocTax (IONOBHOM
Ha muKere 9+47, Koneudom HA [IK 620 m npomexyrousom Ha [IK
186), ¢ yueToM BpeMeHM ARoGeraHma BSOjH Mexay HMMM. [powexy-
TOYHH{{ TEZpONOCT, DasjeNHB EKaHal HA ZBS yYacTHa, NOSBONHA
BHIGIHTE NOTEpH, NMPUXOAAUMECA HA NecYaHyD YacThk KaHana, IHae
BGANUYREA HX OXHjaaachk HanOonemel. PesynbTaTH NpHBeAeHM Ha
PHC. I

CopvemenHe® MO BPEMEHR JAHHHX 0 NOTEPAX BOAH (MNpHBEAEH-
HHX K T'ONOBHOMY pacxoay 30,0 w®/c) m ee myTHOCTAX Ha BXO~
A9 P KAHAN YKABHBAOT HA CBASH MEXLY HMMH M BABHOHMOCTH
NepBHX OT BTOpHX. [IpH NpOXOXZeHHE N0 YARAHOBCKOMY KaHANY
B NEpEHil 'O SKCIIyaATAUEM OCBeTnNeHHOW BoxW KOJ ero B reve-
gie scero IS973 r. ocraBaiicR OGawskmu K 0,5. C mocrymueHmeM
B KaHal, HauMHada ¢ I974 r., BapemenHwx EaHocoB KOJ cran
DESKO MOBHMEATHCHA, AOCTHIHYB K KOHuy Bereranus 0,85 (mpm

x) [Iporsos (uAbTPAOMOHHHX MOTEph W paspaGoTha MepompHATH
Mo HX COKDEmNEeHMD BAA JOBAHOBCKOH BeTHE KapEMHCKOIO Ma=-
PHCTDANBHOrO KaRAana. Hayuho-Texawdeckmfi orger, CAHHHPH,
Tamkenr, I972.
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cpezHelt MyTHOCTH P = 0,27 ltrhia]. Aanee, B I975 r. OH
COCTABHA B CpPejHEM n.gg {fnp = 0,52) # B 976, 1. - 0,9 -
0,91 (P gp = 0,77 &r/x®).

CregyeT NpE »TOM NMOAYEDEKEYyTH, 4TO B MEXBEreTANNOHHHE
nepuogd (a B I974 r. B B BereTanUn) BOZONOAAYA B YIBAHOB-
CKHil KaHAN DeSK0 CHMEANACH HIH Npexpamanacs BOOOmE, 4TO
OpYBORMAO K 00pasOBAHMD yCAZOYHMX TPEemEH B HamnKe, Tem He
ueHee, KAk BHZHO M3 MpMBEeHHHX AAHHNX, YEX&e HA BTOpOff rop
C Havana mocTymneHds #HaHocoB KiIJl xamana AoCTHr pacyeTHOf
(MpOeKTHO)) BENHYMHH.

Benuyuna KOL YnsAHOBCKOrO KaHAnAa OCyCHABIMBAETCHA B 00~
HOBHOM MOTOPAMM Ha (AABTpamM®, TAK K&K NOTEDH HAa MCNADEHHE
He mMpeBumap? U,7% 0T IrONOBHOI'O PacXoja.

CEwxenue (UARTDAUMOHHHX MOTEDh: M3 JABAHOBCKOrO Kamala
MPOH3OMNO0 B YCHOBHMAX OTHOCHTEONBHO HMBKOH MyTHOCTH TpPaHCNOp=
THDyeMOr'0 N0 HeMy moroxa (cM. I974-]975 rr.), 4T0 B yCHOBH-
fiX peryIHpORAHMA CTOKA pex M Bce GONBEEI0 YAANGHAA HOBHX
80H OpOmEHHA OT MCTOYHMKOR NMuranwA Oyzer HAGNDZATHCH, OYe-
BHAHO, B KaHAIAX BCe Yaue.

MvenmuiicA OMuT MOXeT OuTE HCMONRB0BAH OoNee MOMHO, ECIAM
YCTAHOBHTE TEXHONOTHYGCKYD HaMpasleHHOCTH pauu!(}un aHaN 0~
PHYHNX CAyYaes, KOTOpaf He omnpejelesa H3-3& OTCYTCTBHA B
HaCTOAMEEe BpPEMA EAMHOTO MHEHWA OTHOCHTSNBLHO MPAYME CHHEO-
HHA (UIBTpAOUOHHOrO pacxofa MpHE ABHESHMH 4epes olpasern IpyH-
T BOAH, COgepxamell BIPeNEHHHE® JaCTHIH.

Oauu aBTOpH /2, 3, 4/ cHMXeHWe (ENBTPANEN B TAKHEX CIyY&-
AX 00BRACHADT NPOHMKHOBEHHEM BSBENEHHHMX YACTHO B DODH I'pPYyHTA
¢ mocAeAyOmMM OCAXNEOHHMEM KX TAM H - Kak pesyasTaT -~ yMEHb~
meHKeM ero BOZOMPOHMOAEMOCTH, T.e. KOEBMATANMEHM; APyIEe
J2/ cunramnt, 4TO JUEBTPAUME CHHEA&TCA HCKIDYMTENBHO B pe-
3yAbTATe OCAXAEHMA HAa MOBepXHOCTH o0pasna M B KaHANAX
DSBENOHHHX YACTHN H COSNAHMA BKPARMPYDMErQ CIOA BamICHWA.

BompocH STH HMEDT TMpAKTHIECKOe 3HAYEHHe, TAK KaK TEXHO-
JA0rHYeCENe TPeOOBOHMA, NpeABLABNAeWHEe K CO3NAHWD, SKCINya—
TALHE W MOAJePEAHWD NpOTHEOfMABTDALMOHEOI'0 sKpaHa, OGyAyT
3aBHCeTHh OT er0 KOHCTDYRUHM: aKpaH, OoOpasyeMufl myTeM KONE-
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MaTaums, Tpelyer peEeFMA BONpPOCOR Nmo ofecnevesmHn Tpelye—
MOl IIyOHHH NpPOHUKHOBEHHS BSBeNEHHHX JACTHI B (@WIBTDyXmuil
TDYET R AocTaTouyHOll HACHRmENEOCTH HMH NOCHEAHETr0; 2KPEE B
BMES® CHOA SaRTeHNA (EaMnEa) - BOMpPOCOB, CBABAHHWX C pery-
IWpOBaHHeM TEEDAOTO CTOKS, BOCCTAHOBJOHHEM STOT'O CNOA B
cay4iae o0pABOE&HMA YCAAOYHHX TPEMEH B NMEPHMOAWYECEN Xeik
CTEYDNMYX FoHANAX,

Ha ocHORAERW HCCISAOBAHEY KONEMATAUNE MEJIKOSEDHHCTHX
CapraHmi HeCROB ANR YCAOBMil JNEAHOBCXOID KAHANS HAMA
CZEAAHA NOMHTHA MOKaaRTh POAB KAXAOr0 K3 HAIBAHHHX Bhile
HaxTOpOB B CEMXCHHM QUIBTPALNE.

MeTozuKa WOCHENOBAHWE 2aKNTIANACE B CAENyMOaeM:

=~ B nafopaTOpPFHX W HATYPHHX YCIOBHAX NyTeM NPOBEHOGHHA
CHeNNENBHEX ONHTOB M0 KOIBMATAUMH MECYaHHX 00pasuos B OT-
PHEER RypHOER B ONMOPOXHEHHOM EaHANE (ENH NPH CHUXEHHHX Io-
PHSOHYAX BOZH B HeM) ¢ MOCHOMHEM orOopoM mpol rpyHTAa WO
ray0Ene HA MOXAHNYECHKEN ARANINS ONpEAONANachk HOCHNEHEOCTE
nOpaRKoR E NOXA YIBAHOBCKOrO KAHANA JaCTHIAME ROJNBMETAH—
ra;

- JI0 MMeDgMMOA 3aPFHCEMOCTAM HO3QJEUMEenTa BORXOMpOHMUAE-
MOCTH TMECKa 0T HACHEeHEOCTHM 6ro YaCTHIAMH KONBMATAHTE yC-
TQHABNKBANACEH CTENEHs CHEXEHHA BOZONDOHMUGEMOCTH 3AKOIL-
MATHDOBAHHOK TONMM W BOSMOEHO6, COOTBETCTIByOMOE BSTOMY
OEMYSHED, YMOHRENOHNS (RarTpaqMM K3 KaHana;

= NONyYeHHH® DE3JABTATH CPABHWBAIMCE ¢ (ARTAYOCHKMM CHM-
REHNENM MOTEepE, MONYUERNEHNM B HaType M XalopaTopum;

= ZOMOAHATEAEHO, B ZaAO0pATODHMX JCAOBHAX N0 pacnpeye-
NEEND AABNOHEA BEYTPH S2KONBMATHDOBAMHNX 0Gpasnos, &
Tagkxe OyTEM pErucTpaniw JREBTDANMOREOIC pacxopa, nNpoxoanR-
EEr0 Yepes HEX NpH NOCEeA0BATENLHOM OHATHM BODXHMX CIOEH,
BHABNANGCH TAYORHA KonbMaTan#y o0pasnos M ee seKTHBHOCTE.

CocTapy y4YsCTEYNMMX B EONBMATANOMH TDYHTOR NPHBOASHH B
Hm. II »

KoizMaTaET NPOBSDANH MO peromenzyemoft /3/ man Gapxas-
HHX meckoB gopuyne H.B.ApaGanxfEa -

d. < ‘g"; (1)
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Tadange I
MexaHMyeckEe COCT?ABH I'DYHTOB

'-il- —— -- — — —
TER S0 I~ m-'-inu l' i
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RaHane - | - 9 19 64 8 Imo I°76 r.

Marepman
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HAHOCOB,
ECnaib3ye-
el B nado=-
PATODHE 2
EAaYeCcTES
EONEMATAHTA|~ 5 7 80 B

I
G

oo |

1
oo

O

rie . - AMBNET) KONBMATHDYDEUX YACTHN B CYCMeHSME;
D, = cpeaEmi pacueTHHU AmMaMeTD (HNETDAIAOEHAMX
nop, onpexexnercA mo dopuyxne M.l.lamzgmga.

”
.ﬂﬁ = 9455 —7=7 af‘r?_ 2)
B KOTOpOE /77 ~ KOs(MUMEHT DA3HO3EDPHMCTOCTH;
/7 = nopucrocTs, npumArTa 0,425
4 g7 = RRGMOTD NacTEL, NOHENC KOTOpPOrd B COCTE=
pe TpyHTa copepaurca I7% mo Becy.

B coorsercremn ¢ (2) 2, auA mecka B Tacn, I pamen
0404 wu; pacnpexense mop B (nuaxoM K HENY OO COCTABY

necke caegyomee /3/:

auaMerp mop memee 0,03 wm - 30%;
AuamMerp - nop mexee 0,03=0,06 Mu = 455;
ARaMerr nop Gomee 0,06 wm - 25%. .
s gopuynn (I), HCXOAR WB NMONYYEHHNX SHAYGHN{ ARaMeTDa
UALTPAIMOEERX MOp, CHEZyeT, YTO KONBMATHPYOMEME (NECORX B
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Taln., I) ABNADTCHE uvacTHuou Memes 0,0I5 wM, Mx B cocrase
B3BGHNEHHNX HAHOCOB YNBAHOBCKOr'O Kamana 75%; ana maGoparop-
HHX OOHTOB MX KONMYECTBO MOBmmeHo Ko 90%.
Tadamnpga 2
CozepzanHMe KONBMATAHTA MO INyOHHE SaKONBMATHDO=
BAHHOT'O CNOA :

-l--ill--—--—-H——-_---——-ﬂ----——-—ig—-i—i—---

n-"'gx“ﬂg;g — — — LAYOHEA OT momepxHOCTM, OM_ _ _ _ _ _ _ lpuwe
Sanome- X 8 5 10 FiEREE S SaE 4y SOBEd

ladope- 0,07 0,038 0,026 0,0I5 0,0045 =
Ynranos - - 3

g‘;:ﬂ 8 0,017 0,015 0,013 0,0II 0,004

JdacGopa ﬁﬂEHHE
ropuwe 0,075 0,053 0,0284 0,0085 0,005 0,0036 R.H.Ba-
amepa

B ralin. 2 NpHBEeAGHH cpPejHMe {UMCHMTENE) M MAKCHMANBENE
(SHaMeRATENB) 3HAYGHHA HACHHEHHOCTH MOPOBOTO MPOCTPAHCTRA |
xonsuaranroN ( € ), KOTOpHe ONpEAENANMCH BECOBHM CHOCOCOM. -

[InockocTsl OTcYeTa TMYOMHM B Mpomecce BSATHA Npol Ha '
MEX8HHYECKHY cocTaB B NalopaTOpHHUX oOpasuax CUMTANACH MX
NOBEPXHOCTEy C KOTODOM yAsncHAa MIGHKA W3 BIBOUEHHMX YacTHL
TONRMMHOM oxomo I MM; B Eypjax — mogompa ofpasoBaBmerocH
B Kagane HAHIKA, ' '

B cOOTBETCTBME ¢ pachnpejeleEMeM HACHMEHHOCTH TINyOouHA
KONEMaTAUME B nad0paTODHHX omMTax pocrTHraer 20-30 cw. OGpa-
mawt Ha ce0A BuMMamue Consmme ssavenna € B JAGOPaTOPHHX
OMHTAEX OO0 CPaABHEHHND ¢ HaTypoll. OT0 MOXHO OGBRACHMTG TEM, UTO
BOBENCHHHE HAHOCH B JABAHOBCKOM KaHalie OHAN HECKONEKO KpyIl-
Hee, YeM 5TO0 MPMHATO B omdTax (radm. I).

Kpowe Toro, rayoMHa ¥ KONHYECTEBO NPOHMKHOBEHWA KONBMA-

TAHTA B NOPH Necka 3aBHCENM, OYEBMAHO, OT ocoleHHOCTEHd sKC-
myatTangue KaHana. Hanpuwep, wacTHe OCTAHOBKM KaHana B

I974 r. cnocoGCTBOBANM OCEXNEHHD KPYNMHHX ¢pakuud B cocTase
HAHOCOB M OOpasSOBAHMD CNOA BAMNEHMA., B STHX YCNOBMAX KONLMA=-
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TAUMA MOINA OKA3aTHCA HeBO3MOZHOA. Cyas no radi, 2, rayoEEa
KONLMATAOMM X0XA KaHana Ouna COMBKE K HYID.
linf cpaBEeHNA TaM Xeé NDHBEJCHH De3yARTATH KONBMATAUHE
GapxaHHHX MecKoB (KoaffuumMents (unsrpauum 3,5-9,5 M/cyr)
GeHTOHKTORMME TAwuaMM (vacTan wemee 0,01 ww - 90,4%), mony-
yeHHNe B NACOpaTOpHEX ycmopuax f4/. ComocramieHHe WX ¢ H8H-
guvi CAHIMPH (maGopaToOpHEHE ONHTH') yEa3uBaeT Ha ZOCTATOYHO
(AMSKYD CXOAMMOCTS DACNpDEjeNeHNA HACHNOHHOCTH IOpOBOTC OpPO-
¢cTpAHCTBA B 3AKONEMATHPOBAHEMX ofpasgax Mo rayOme.,
llo gasuEM pABNKYHWX ABTOPOR /2/, IMyOHHA KONBMATERHM KO-
nefneTcA B NMMPOKMX NpezeNax ¥ JAKe B MAIKO38DHMCTIHX ICKaX
poxopu® a0 50 cw. OpHaxo mpejcTaEAfeT HHTEPOC, OWEBHZHO,
He BCH TOAMA TPYHETA B Mpejesax IMyOMEH 6ro KONEMATAOHH, &
TONEKO TA €6 4YacTh, T'Jlé 8a CYeT OCejaHHA KOABMaTaHTa B Mo~
paX PpyHTa (UALTPAUMOHHAA CMOCOCHOCTE re 3HAYMTENBHO CHM-
zaercH (o)PexTHBHAA KONBMATAUMA). B mpouecce ONHTOB NO KONE~
MATANME NECKOB YCTAHOBNEHH CBASH MEXAY KONMYECTBOM OCeBmel
MACOH B MOpAX KONEMATHDYEMOTO IDYHTE M ero KosdduumeHTOM
nporKnaeuocT® f3/.
HapGonbmee CHUZEHM® BOAOOPOHMIAEMOCTA NecKa NpH PABHOM
cojepXaHEM B €ro MOpPAX KONBMaTakTa AaeT fopuyna H.A .Baxame—

et Kn= Ks(1-V5) "
(@)

rae Kn u K: -~ KOHeyHHH W HavanbHHE KOB(PHOMEHTH MpPOHEUA-
eMOCTE KONBMATMDPYEMOI'O PPYHTA.

logcrannss ® popuyay (2) cpepHHe 3HAYEHHA HACHNEHEOCTH
us Ta6n, 2 (& #a6OpaTOPHHX OMHTAX), HONYYHM pacNpejelieHHe
BOZONPOHRUEEMOCTH MO IAYOMHe 3aK0IbMATHPORIHAHX ofpaanos
M KPaTHOCTH €€ CHUEEHWS MPOTHB MCXOAHOM Benwumzy (Taci. 3).
[Iif cpaBHEHMA TAM e NPUBEJCHN DeayibTaTH HATYDHHX HCCHe-
AoBaHEM /4/ B nmpomecce KOAryRANWOHHOM (c HcmMOmb3OBAHHEM
AMONEPTHpyDNMX BemecTB) KonkMaTauMu cynecefl. Omm (oM.
raln, 3) cornacyorci ¢ PacUeTHHMH NAEAHME. :

Taxuu 00pasoM, 10 MATEpHANaM NDPHEEAEHHHX HccnenoBaEHM
WOKHO BAEKNPYHTH, YTO B Pe3yAbTATE KONBMATAUMHM MEXKOSepHEC-—
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THX PPYHTOB CHWEEHHE MX BOZOMDPOHALEEGNOCTH NPOMCXOZWT B OC-
HOBHOM B BEDXHEM 5-CAHTMMETDOBOM CNO€, e KODHIMUMEHT GuUnb-
TpauKMl YMEeHBUACTCH NMPOTMER HCXOXHON BENWYHHH B CpexHeN B 75
pas y sepxHedl rpaHMuH ciod H [S - y HEXHelM.

CnegyeT OTMETHTE, 9T0 TCHADPOTEXHWUECKAA NPAKTHEA HHBOKINUM
PPYHTOB T8K X€ yKQIHEQeT HAa OrPAHMYEHHOe CHMECHHE HX BOZO~
npornnaeMocTd. Hanpummep, npeaenbHufli Koa{(puuHenT GUIBTparAn
S8BEeC B I'PABENMCTHX TIDYHTAX COCTABRNAET B cpepHed 0, [2-

I,2 w/eyr /5/, a B MENKOSEDHACTHX NMECKaX NPH HCMONE30BAHNM
PacTBOPOB HA OCHOBE TOHRKOAMCHNEPCHHX IJIMH, HarHeTaeMuX NOJ
Aapnenuem 10 60 arvocdep, - 0,I u/cyr /6/.

BoanMkaeT BONpOC, BO CHONBEKO DA3 3aKONEMATHDOBAHHAR
TONEA C YKASAHHHMH NMapaMeTpaw¥ MOEET CHH3MTH JMIBTDPaMOHHHE
norepu, PaccMOTpDHM 3TO Ha MpEMepe JOBAHOBCKOTO KaHaia. Hal=
IOREHHA 38 NEE3IOMETPHYECKOH CeThD B 30He KAHANA MOKAJANH,
4YTO B8 IOZH 6r'0 SKcIIyaTagM® OHTOBOM I'pyHTOBH{ NMOTOK B Npe=—
AGNax paccMaTpHBaeMOill IAMHH 62 KM NOZEANCH He3HAYMTEALBHO,

H B OCHOBHOM MMEET MECTO CBOOOZHaR (WIBTDANHA H3 KaHana.

BuuncnerHse no gopuyne (2) sHayeHEMsi BOZONPOHMI@EMOCTH
3aKONEMATHPOBAHRO{ TONmH, COTNACHO AAHAMM Taln., 2, ocpepHe-
HH No rayoude (radm. 4) mo gopuyne I',H.KaumeHcroros:

SLge vy

g [ (3)

rae K, " s Kn

ﬁ' - HIJB(MIILIEHI QUABTPANMN SKpaHa 387aHHOH TONmE-

HH, OOpeauERONEl!l HeCKONEKO CNOEB;
a""f;-, - KoajguuuMeHT UABTpAuUMH TDYHTA B ClIoe;
J; ~ TOTMMHA CNOA.
Hoxopeuit xoappuument duasrpanum noxa Kamana ( Kp) B

raln. 4 onpejencH, HMCXOAA H3 faKTWUYECHMX moTeps B I973 r.
(cu. puo. I) mo fopuyne H.H.Daenoeckoro:

S=1m6 K, (B8+2h), (9
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Tadnuuga 4
BoponpoHXaeu0oCcTE S2AKONEMATHDOBAHHON TORmME I'DyHTA

N S S S - e

I'ny O~ i!n Tonmuea Kﬂmlﬂn! :pnupa—
Ha OT agﬁ B ( K )
NoBepX- EHT ( 7-Y%) nnpe.tuu #'no riy-
HOCTH, ];iﬂ.llll cyT

o O e R Epe

L} 0,92 0,01I35 0,01 0,012

e . 0,0479 0,02 0,021

5 " 0,0856 0,05 0,037

10 " 0,162 0,I 0,06

20 " 0,377 0,2 0,10

30 " 0,3

rae

§ ~ QuABTPaUMORHNE NMOTEPH B YCAOBMAX CBOGOAHOH
funeTpauMK ®3 keHana, paBHH 350 a/c Ha I K
6r0 AIMHH;
B u /- wwpuEa N0 ypesy W HaTOIHEHME; NMpH TONOBHOM pac-
xoze 30 w°/c cocramaapr, cooTReTCTBEHHO 27 M 3 M.
BenwmumHy noTeps ¢ yueToM 3KpaHa pacCUNTHBAAM MO HopMynaM
C.B.ABeppanoBa (5) ~ BHZOMSMEHEHHOH HAMH C UEGAED MCIONBBOBA-
HAA @€ ANA KAHANOB C NONOTMMH OTHOCaME ( /77> 2) - H
B.i.ApaBuna (6)

o H6 Ke (5‘4%?
3 ;,--—-( —{) (5)

S, =16 K, TA‘IJE- (6)

Wauenenus B gopuyne (5) saxnpyanuck B 3ameHe opHOM M3 oOpa-
aymmux ee = dopuynd B.B.BejeprukoBa ANA cBOOOZHOM (unbTpa-
uam ~ Ha (4).

BuGop pacueTHOR gopuyan (5) mnu (6) ompepenmncs COOTHO-
@eHHeM JacTelf HepaBeHCTBA
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he &
ff; ‘-:;———"35**; ’ (7)

KOTOpOe mpeanoxeHo B.B.BelepHHKOBHM Kak kpeTepuil paspusa
CMIOMHOCTH MOTOKA MNpH ¢nax:paqnl B ABYXCHORHOW cpene.

PacyeTd NoKasupan?, ﬂ!ﬂ. HanpeMEep, NDU TONmMHE 3&KONb~
MaTHposaHHO}t Toamm C,05 u 0,2 M NpH CpejHMX 3HaUEHMAX
3 Talx. 4 QENBTpANMA HS KAHANA CHMEAeTCA COOTEETCTBEHHO
B I,II u I,I5 paa.

Oanako fuabTpanMa M3 YABAHOBCKOIO KaHANA B Mpejensx
nepsux 20 KM, I'Ze pacOONOEESHH NecYaHHE YYACTKHM, yMeHLEMIACH
B 8-I0 pas (c 350 po 30-50 n/c ma [ kM), a B maGOpATODHHX
ofpasnax — B cpefHeM B 9 pas. Takoe CHHEeHME COTrAAacHO Gop-
Myne (©) MOrZIO NMPOH3OHTH B CAyYae YMEHGLUEHHA BOJONpPOHMHAE-
MOCTH BEpXHEro CIOf ToAmMHOM 5 MAm 20 cM COOTBETCTBEHHO B
500 wnu I30 pas, uero He HaOnNAANOCH HM B HAWMX OMHTAX MO
KOIbMaTANMN, HH B NDHBEAEHHHX BHEE HCCNE]O0BAHMAX ADPYIHX
aBTOpOB.

Taxuy 00pasouM MOXHO BAKNVYMTE, YTO KOABMATALMA MEAKO3ED-
HHCTHX IDYHTOP He MONET NMPMEECTH K CYNECTBEHHOMY CHHEEHHD
QRIBTPALUMK M3 KaHANOB. [IpM OpMEHTAUME HA MAKCHMAJBHHE Be-
AHYMHE HACHNEHHOCTH NOPOBOr'O MPOCTPAHCTBA KONEMATAHTOM, NO-
lydeHHHe B aaGoparopud (raGn. 2), NMpepenbHuM SPPEKTOM B
cayyse GnarompUATHOrO COYETAHMA BCex OCYCHAORNHBADEMX NPO-
Hecc KonbMaTagu¥ ¢axTopoB clAejyeT CUMTaTh, OYGBMAHO, CHH-
KeHue QUIBsTpanuM NPOTHE MCXOAHOM BenuuMH B 2-3 pasa. [pu
3TOM HeOoOXOAMMO OTMETHTE, YTO HANpABNEHME YCHAMH HA yBenM-
HEeHME HACHMEHHOCTM HOp KOnbkMaTakTOM TpedyeT cTpOXajwero
COONOASHNA CAOXHON TEXHONOTMH padoT.

CrasanHOe BHEE NOATBEDEZ8ETCH peaynbraTaMu AadopaTOpPHHX

ONHTOB, B SaKOABMATHPOBAHEMX OCpasuax OCHOBHOH} Hamop (20
95%) TepAics B BepXHeM cnoe TonmMHON MeHee 5 cu. [locnmego-
BATENFHOE MCKADYEHME WS padoTH BEPXHAX CNOER B 3THX 00~

' ‘pasmax NOKasano, YTO yEe mocae CHATHA I cM QunsTpamguA BOC-

CTAHABNMBACTCA A0 NEPBOHAYANBHOR BenMyuHH (puc. 2). OTHOCH
CHAEEHNWe (JUIBTPalMl B OmiTax (B 9 pa3) TONBKO 3a CYeT Bepx-
HEPO CAOA I OM M YUMTHBAR, YTO MCXOAHEHK KOSPOHUUMEHT QUIb~
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rponur pases 5,0 w/cyr (radn. 3), nomyums mo gopuyme (3),
ana gero K, = 0,0I w/cyr, T.€. BOZONPOEMNEEMOCTE STOTD
cuof MomxHa Ouna ywmeHmuwTHCA B 500 pa3, Ho Ha ruyOmme I cu
CHREGHMe 3T0 npomsomno B 74,29 pasa (cm.radn. 3). Caszoma-
TEN5HO, B PACOTE YYACTBYET HeyUMTHBAEMH| HAMH IDOTHBEOHWIE-
TPaOnOHHEHN SAeMeHT. WM ABNAeTCH, OYEBHZHO, TOEYafimnl (B3
1aGOopaTODHHX OMHTAX), OOpasymmuific# MOCTENGHHO B pesyAbTa=
Te SAKYNOPEM NMOP C NOBEPXHOCTH, CNOH K3 BIBENEHHHMX B OOTO-
X5 4aCTHI, KOTODHH DO Mepe yBENHYMBANMMXCH HA HEI'0 I'PajHeH=
TOB HENOpa B MpoOUecCe ero mepepacnpefenesds B odpa3ine cra-
HOBMTCA MaXONPOHHOASMEM .

B neficTeymuux KaHANAX, OCO0@HHO HepHOZMYEeCKOIr'0 AciicTBus,
B YCNOBRAX NMOBEMEHHMX CKOpOcTeli mpH HONycRax, IpAAOBOIrO
ABHEERMA B NMecUaHHNX DYCTAX WIH B Pe3yARTATE TpemuHO0Opaso-
HAHMA YKA3AHHHK cnofl TepReT CBOM SKDEHHDyDmHe CBOjcTBa, M
214 NOTEepA HOCAT HeolpaTruufi xapaxTep. CauEeHHe QRABTDaAUNE
W3 Kapanos o0ycnoRneHo 00pasoBaHMeM BSKpDAHMDYyDMEro Conee
TONCTOrO CHNOA B&WIEHHA - HAMNKA, COCTOAMETO M3 OCRBEMX
BSBENEHHHX HAHOCOB.

MsMeHeHHe MyTHOCTOH HA BXOZe M BHXOAE YYACTKOBR H3YJYCHHA
Kl ma YABAHOBCKOM KE&HANE, AAHHWEe OTDHBKE mypHoB B OnNOpoX-
HEHHOM Kapale (MOM DDPE CHMEGHHNX TOPH3OHTAX BOXH B HEM),
WHCTPYMEHTANBHHE SAMEDH NOSEONWAM YCTAHOBATE CHeAyNUEE:

- B3 NMOCTYMHBMMX B KAHAN B3BelieHHNX HAHOCOB, MPHMEDHO,
25% oceno B BEAE CHOA SaMASHWA - HAWAKE; OCTAIbHHE NMpomnH
Huxe rugpocTeBopa Ha IIK 620;

~ CPEAAAR BENNYHHA eNEUOAHLX NpHPamEeHHMH TOMIMEH HOMIEA
B IOEe KgHAna cOocTaRmna 2,5-4,5 cu. HoadduumeH? QM.LL]AnME
MaTepHANZ HEAWIRA, BHUHCAGHHHHE, MCXORA W3 (GKTHUYECKHX BeAN-—
YMH 6r0 TONmMHH M QMAIBTPAUKONHHX NOTEpPh M3 RaHana, COCTAD~
naer 0,003-0,006 u/cyr. Ero mexanwueckuit cocras (cpezaue
2nAYEHMA) ! YacTHN zHamerpow wemee 0,005 wmm - 3%; 0,005~
0,0I wu - 25%; 0,01~0,05 um - 55%; Gomee 0,05 mm ~ I7%.

* B paspese HaWnOE nNpegcTaBifeT coloff AOBONBHO OAHOPOA-
HYD MACCY, NMepexoifAmyrw EHH3Y B INepeclaEBADEYDCA TOMWMY OT-
NOEHBUKXCH HAHOCOB M PpPyHETA NOoma, Ha MecuaHHX yuYacTHAaX
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BEDXHAA OZHOPOAHAA Macca HAWIKA OOUTH OTCYTCTBYET, HO DPEaBH-
T4 Nepecradpapmancs Toama, KoTropas 06pasyeTcA B PE3VABTATO
COBMECTHOT'O JCHCTBEA NMpPOUECCOB OTNOEEHWA HAHOCOE, XMAMNALNE
M YaCTHYHOr'O DASMHBA OTKOCOB]

= NpH ONOPOXHEHAM KAaHANA MNW CHHIGHMM B HeM T'ODM30HTOB
BOJH B NeTHee BpeMA HOWIOK NOKDHBAETCH CETHO YCANOYHHX TpE-
mMHH, 4TO MOXET NPHBECTH K NMOTepe MM 3KDAHASHMDYIMEX CBOHCTS.
Hocneansa HaGNORaeTCA y TOHKOTO HAMNKA = 20 0,5 CM: OH Tpec-
RaeTCA Ha MelKHe YacTHUH, KOTODHE JedODMHUDYDTCA H II6DeMEEA-
OTCHA BeTpoM. UZHAKO MpM TonmMEe 3~6 cM ZedopManuE MeXTDeniH-
HHX OIOXOB He OTMeYseTCH, a pasMepH WX OKA3SHBADTCA AOCTa-
TOUYHHMM, YTOOH noj ZelicTeMew coGCTEEHHOTD Beca VCTOHUMEO
NexaTE B MecTe CBOero of0passoBaHEA. [loche nogHATHA YpoBHER
BOJH B KaHalle GAarofapf CMHKAHHD MIH OINHBAHWA KpaeB Tpe—
mWH NMpE HaAOyXaHWM NDOMCXOXNMT WX "sameuwpanue™, ¥ NpoTHEO-
PUABTPAUMORHHE CBOHCTBA HAWAKA BOCCTAHABANBANTCH .

Ha y4acTKax KaHaZa, I'Z€¢ pPASBHTA NMepeCcASMBADEAACH TOAWA,
npogecc o0pa30BaHMA YCANOYHHX TPEmMH B CHArapmix €8 CHOAX
HaunKka 3dmejned, ST0 BH3BAHO TEM, UTO MOKDHBAKmMME KX TDYHTH
cnoco0CTBYDT YAEDEAERD BI&TH A TOMmA B UEAOM NPH CHMZEHHA
YPOBHe# BOAH P RaHANE 3HAYNTENHHO ZONBNE MO CPABHEHHND C
OTHDHTHM ¢ MOBEPXHOCTH HAWNKOM COXDAHAET CBOM NDOTHUEOfHMIB-
TpalMOHHNEe CBOHCTEA.

McrnonpsoBalNe BIBCHEHHHX HAHOCOB ANA COSAAHMA NMDPOTHEO-
¢unsTpauMOHHOr0 3KpaHA Ha JABAHOBCKOM KaHale MOSBOAMIO yC-
KOPHTE CDOK BBORA er0 B pEcIuIyaTanmm Ha I rog. CpaBHeHue
(mo weTOAy NMPUBAZGHHHX 3ATPAT) OCYWECTBAEHHOTO MepONpHATHA
¢ paccMaTpHBaeMHM ODH NPOEKTHDOBAHME KaHANA M NMDUHATHM 38
Oas0Buit BapHaHTOM CeTOHHO{ OONMOOBKE MOKAa3an0, YTO I'OZOBOH
PKOHOMUYECKHH adfexT 0T BHEAPEHMA COCTABMN HA YABAHOBCKOM
gagane 1,5 MaH.pyO. '

BuBogu
I, Onu? mepBux JNeT IKCMNAYATANME YABAHORCKOIO HAaEANA MO-

Kazan BHCOKYD 3P(eKTHBHOCTEH MCHONB30BAHNA BIBOMEHHHX HAHO-
COB ANfA OCYMECTRASHMA AHTHHMABTPAUMOHHEX MeponpusaTEit. O
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MOEOT EaliTH NpaRTHYEeCKOe NPHMEHeHME B KaRanax, MpOXOXAmX
B MEIKKX NECKAX, CYNEeCHX, CyITHHKAaX.

2. llpn ycnosam TPARCHOPTHPOBAHHA N0 KAHANEM B3BEMNEHHHX
HAHOCOB AMaMeTpoM Mesee 0,05 My 3 Komuuecrse 0,7-1,0 Kr/u®
(MABTpaOMA H3 HMX HS8 BTOPOM I'of BHCIAYETANHM CHEXaeTCA X0
0,1=0,2% or romoBHOr0 pacxoga Ha I KM. 370 AexaeT AHTHHENE~
TPANMORHOS MOKDHTHE M3 HAHOCO® KOHKYDEHTHOCHOCOOHHM [O
OTHONEHHD K ADYrWM BMAaM OOGNHUOBOK, OCOCEEHO B CJIyYamX,
KOrjla HeDOXOAMMO CPOYHO MOAETH BOAY K COKPATHTE LMOKH CTPO-
ATEeALCTEA KAHANOB.

3. lIpH ocymecTENEHMHM MOZOOHWX MPOSKTOB OCHOBHOE BHAME-
AHEe AONXHO OHTE OOPEBMEHO HE COSaHWE 2KPAEMPYOmEro Clod
SAMNeRMA = HAMIKA ¢ SaAHHHMY AHTHQMIBTDAIMOHHHMHE CBOM-
CTBAMM K COXDAHEHH® MX HA Mepuof SKCINyaTanMe KaHauAa.
Yacrun puaverpou wenee 0,05 M B cocTaBe HAMIKA ACAKHO
Outs Gomee S0-95%.

4, CTOMMOCTS OZHOT'O KBAADATHOI'O METpa TAKOr0 NOKPHTHA
B MANMHHHX KaHanax npm BucoTe soponopsema 20,0 M cocTamm?
okono 0,6 pyG.

IntTe paTypa

I. Bovapur A.B, Pacuer UABTPANMOHHHX NMOTEDPs M3 Ka-
HaloB ¢ YYeTOM MX eCTecTBEHHON KonrMaTanum, — JKC-
npecc-HEdopManMa, cepus 5, Bun. 7. BopoxosaiicTBes-
HOe CTpOWTEenhCTBO, M., UBHTH, I97%4,

2. Kynpwusna I.A., Konsuaragea neckos, Hag-po MIY,I968,

3., Fakanmes HA,, Ho smueguid BA.,,Cana-=
pos B, Hexoropue BONpOCH @ENBTPAUMM M HOABMATA-
UMl pycAa Xamanos, Amxalsg, Usa-so "Haun", I973.

4 'yo6una HHU.,Bacwpa AJ.,,Tacan M.,

* WMyaasgrosckup BM,,JoBOMADPEGH~-
kK 0 D.0. HoaryisuuosEan KONLMATANMA = CMNOCOC

GopsOu ¢ QUAETpauMelt B xasanax,"I'MApoTexHMKa M

mennopamua", M., ¥ I, 1978,

S. iaMdedop A. HEsexuua rpyEToB. [IpHHIMIMH ¥ METOXH.
Mepesog ¢ fpasnysckoro, M.,"daeprua®, I97I.

6. Annac 3., MemgepaAaros A.H, YJKkpenneswe oC-
HOPAHHH IUZPOTEXHHYECKHX COOpYyEeHwH, M.=-1.,I966,
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KA AJBUICB
K8H.TEXH.HAyK,CT.HAYYHH{I COTPYAEMK
M.A. TOPEB
PyK. rpynmou
A.P . PEIMIKAA
CT.HAYYHHH COTPYAHHE
(CAHHHPH wmu. B.J.Kypura)

ONPEAEAEHHE BOAOMOMAYM HACOCHAMM CTAHUMAMM KAPLMH-
CKOTO MATUCTPANBHOTO KAHAIA O ¥EEABHO} MPOHSBOZM-
TENBHOCTH ATPETATOB M TEOMETPUYECKOW BHCOTE KAYAHUA

SHauMTeNBHHY pastpoc TOYEK, OCYCNOBNEHHHN HEyCTAHOBHB~
EMMCA IPHAPABANYECKMM DEENMOM B KaHalax ¢ MANHHHNM KACKS] H:EM
BOZONOABEMON, HE MOSBONAET HCNOAL3OUBATE ANA YCTAHOBIOHHS
PacxoAoB BOAH, MOZABAGMHX HACOCHHME CTAHIMAMH, OOMENpMHF=
2yp sasucuuoces &= £(4) . llosrowy zns onpeenesus BOKO-
NOAaYM HACOCHMMM CTAHUMAMA K I ¥ o 6 KapmuHCKOr0 MardcTpanb-
HOrO Kamana OWwia NpeiNpHHATS NOMMTHA YCTAHODWTH IABMCH-
MOCTH MOASYM BOXH OT nmorpednfAeMol arperaTaMu MOmsEOCTH. Ha-
JNHYHe TAKOU CEASH OwWNO yCTaHORIEHO MpegMAyEMME HCQIejGBEa-
HEAMM Ha AmyOyxapcuom xasane /I/. OgHAKO NMOCTDOHTE YTOUHEH-
HHe pafouse XapRKTEPHECTHKHR arperaros HC NMPeACTABHAOCH BO3-
MOXHHM, TAK KaEk MMeNmHecs HA HACOCAX yKasaTelM NOBOpOTA
Jonacrelf He MOSBONAWT C AOCTATOYHOR TOYHOCTED (PUKCHDOBATH
Yyroll yCTAHOBRM.

HacocHue cranuMm ¥ I ® 6 HapmwHCEOTO Rackaga oGopymoBa-
HH arperataMil OCeBOr0 NOBOPOTHU—AOmAcTHOro THna O0II-260T
¢ amanasoxoM noxaww 30-43 w®/o (macocmas crammus I)
ONI0-260T ¢ AmanasoRom mojaym 28-42 w°/c (HacocHas crTam-
oA 6).

Jua perynMpoR8HHA BOJONOAAYM CAYyX0a JHCHNYATALMM NONE-
2yeTCA BSaBMCHMOCTED noTpelnAeMof arperaTadMW MOmHOCTH OT
BOZONORAYH, yCTaHORNEHHOW{ Mo padousll XapakTepHMCTHKE HACOC=
HHX ArPeraTod. TeXHONOrWA YCTAHOBKM BOAONOAAYH COCTOMT B
ClneayomeM: NpA H3BECTHOR I'eOMETDHYSCKOHN BHCOTE KAYaHMA Ofn=
pPeZensn? MONOXEeHHE NONaATOK, MPH KOTODOM NMOoTpDeONASMA" MOom—

HAOCTh COOTBETCTBYET 3aicHHOM mogade BoAW. B peaynstare,
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XxoTH (QUHCHDyeMH} B SRCIIyATAUNOHHHX XKypHeN&X yIol passo-
pora nomacTeélt B He PaBEH QAKPHYECKOMY, OZHAKO OGNH30K K
PECYETHOMY .

B cBr3d ¢ TeM, UTO NpH DETryNI¥PORKe BOAOMOKAYH yIrod
pasBopota XomacTeli yCTAHABILBAETCH HE NPOMSBONEHO, & B
COOTBETCTEEM ¢ palouelf xapakTepHCTEROH}, HMEETCA BO3MOM-
HOCTH YTOYHMTE 3Ty 38BHCHMOCTE, He [DEEMMAA BO BHMMAHUE
yron passoporsa nonacref, QUKCHpYeMult YKasaTENAwMH.

[lo pesynrTaTeM BepTYNOUHALX HSMEeDeRMil pacXopa BOXH B
CTBOpAX I'HAPONOCTOB HACCCHHX cTaHnMit I = 6, NAOHHHM CHyE-
GH sECINyaTanEu 00 YPOREAX BOJH BOPXHETO ¥ HEEEETO Obe=
$o3 ¥ cyMMapHOlt ANA BCeX padoTaNmMX ArperaTos NOTpelnae-
MOl MOmHOCTH ONpEASNEHN YASNBHSA NPOHSBORUTENBHOCTS K&X-
AOH HacCCHO} CTAHUME HA eiMHHNY norpetnseMolf MOmEOCTH
¢ Tﬁ.r;" ) ® reomeTpHueckas Bucora xavaEma ( A7 ). Do moxy-
UOHHNM XBHHHM MOCTPOSHH KDHEEE FI9BHCMMOCTH YACHNLHOM MpO=
H3BOARTANFHOCTR 0T reoMeTpwueckEof BUCOTH KavYanMma Mo Kax-
AOH HECOCHOW cTaHuKH npu padoTe B 30He onrEManbHOro K
(puc. I a, 6). CpeaHee KBaapaTHYHOEe OTKIOHEHHE DACXOJOB
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Puc. I. 'pager cmASH yAENRHOR NDOMIBOZATENHHOCTE arpe-—
TATOB HACOCHHX CTAHOME EADUMECKOTO MArACTpalb—
HOIO K8HANA B 38BHCHMOCTH OT reoMeTpHuYeckoft

BHCOTH KavyaHWA: a) - HaCOCH2R cTaHuMA % I;
§) - HACOCHAA CTAHUMA ¥ 6,
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ONpeAcGHHNX NPEANAraeMsM METOAOM, OT H3MEDEHHMX BEPTYN-
KOt COCTEBNAET NpH 5TOM 2%, B TO BpEMR Kak NpH crmocofie
yuera, MpUMeHneMoM cIyRGoff SKcIMyaTanuE KapEMHCKOTO M&-
rHOTPANBHOIO KaHaZa, OHO paBHO +10%,

AHanm3 Kpupolf Ha pmc. Ia NORaswsaer, 4TD NPH M3NMEHCHHM
reoMeTpHYeckoll BHCOTH KadanwA or IS M mo 16,8 m ynenmHaA
NMPOMSBOLKTENBHOCTE ATPEraTOBR HacOCHOf cTaHmWE ] WaMeRAeT-
CA HeSHAUMTENLEO, yMEHEHAACE BT 4,25 70 4,10 Hafl: HA MEra=-
BaTT. [IpH W3MEEEHHWE BHCOTH KaYaHMMA B WHTepBane or I6,8 xo
17,4 ¥ HadAmiaeTcA* PESK0E CHHEEHME yAEABHOH NPOMSBOAHTENE-
HOCTH — 70 3,60 ¥°/c Ha I Merasar?, WTO NpPH CYMMapHO MOT-
peGnAeMoft MATED ArperaTaM¥ MOmHEOCTH, paBHoif, HanmpmMep,

50 merapar?, OpUBOAMT K "moTepAM" pacxXoga, COCTABIADNMAM
0,6x50=30 ¥°/c mnx mo 6 u>/c Ea Kammu#f arperar. [pn zaxns~
HelimeM yBeNEYEHHN PHCOTH KEWAHWS 70 I8 M yjensHad MPOM3—
BOAKTENEHOCTE H3MEHASTNA wMano, Jakm o0pasoM, HaMOONhmAaf
yAenbHAR MNpOMSBOJETEIBHOCTE: ArperaToB HACOCHOW cTaHOME [
MOxeT CuTH AOCTHIHYTA NDH reoMeTpHYecKOlf BHCOTE KAYaHHA,
He npeBnmanmeit I6,B M.

AHanma aHANOrEYHOM 3aBPUCHMOCTH, NMONYYEHHON ANA HACOC-
Hoif craEumu 6 (pumc. I0), NMOKAasSHBAE®T, WTO NMPH H3MEHOHWA
reoMeTpHYecCKO! BucoTH Kavamma or 9,0 mo 20,6 M yaenmRaA
NpoXSBOANTEIEHOCTE 86 arperaToB MeHAETOR MANO, 3aMeTHO,
CHKEAfiCH NMNB OpH AAnbHelmeM YBeNWUEHMM BHCOTH KauaHMA.

[Ipennaraenufl cmocol onpeZelexHsa BOAONOXAWH NO YACNHHOH
NPOMSBOZUTENBHOCTY HACOCHHX A&rperaToB M reOMeTpHYecKOoH
BHCOTE KaYaHWA MDXe? OuTH WCNONB3CBAH Ha NNOOH HACOCHOI
CTAMUHN W NMOSBOAAET OMeDATHEHO, 063 NMPMBIEYCHNWA AOMONHA-
PrenhHOr0 OGOPYAOBAEMA, C AOCTATOYHOM TOWHOCTHD (42%) om-
peAGNATH e BOAOMOZAYY.

InrTepaTypa
I.TasE BK.;, TOope 3 H.A. =BxcunyaTanmoHHaR BOJO~

BHEPreTHYeCKAA XADAKTEDPHCTHKA HACOCHHX CTaHUME,
Tpyau CAHAWPH, sun. I35, I972.
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T. EYPLEB
K8HJ . TEXH.HEYE, CT.Hay9HHW COTDYAHHK
XA JMAGIATHIOB
KaHj.TeXH.HayR, CT.HAYYHH{ COTDYAHMK
(CAHAHMPH wm, B.J.Kypusa)

XAPAKTEPHCTHHA OTNOEEHWN HAHOCOR B PYCIAX
CEIEHOCHHX BOJI0TOKOB

SaKOHOMEDHOCTE MPOTEKAHWA CENEeBOr0 MOTOKA B IHAUMTENH-
HO# CTEMEHM 3ABHCHT OT KDYMHOCTH ¥ MEXAHMYECKOTO COCTABS
HAHOCOB, CHarabmiX pycll0 CelleHOCHHX CAaeR.

MaTepHan, crarammuii aXINBMANBHHE YYACTKH DYCA CEIXEHOC-
HHX CaeB, XapakTepH3yeTCH HMDOKHM JAANA30HOM M pasHoolpa-
3HeM (QPaKOMOHHOIO COCTaBa, ONPEAENANMMMCA He TONBKO DaCXO=
Z0M B YRAOHOM BOAH, HO M 3aBMCANMM OT IeOorpajWuecKoOro pac-
NONOXCHMA DyCX, HX IUIAHOBOH KOHGMIypauwd M ycunoBMii dopuu—
pobaHHA, & TaKkxe OT pPeXMMa TBEDAOI0 M EMAKOrO CTOKA, BAHA=
HIA NOONONHMTENBHWX NDHUTOXOB M HANWuYWA MOANOpA NMOTOKA, OT
MUHEPANOIrAYECKOr'0 COCTABA W IeQNOIMYECROr0 CTPOSHRMA Gac—
cefina /I/. OpaKuuOHHEN{ COCTAB OTNOXEHMIl HBMEHASTCA MO ANM-
HE CENeHOCHOrQ caA: KPYNHOCTH HAHOCOB YMEHEBEAETCA OT Ha-
yana o0pasOBaHMA K €TI0 KOHIY.

C uenbn M3yYeHWA K3MEHERWA BEAMUYMHH JOHHMX OTIOXeHUH
M0 ZNMHEE BOAOTORKOB B I976 I'. HaumM OwWnu oO0CHEROBAHH HEKOTO-
PHE CENEeHOCHHE caW QepradcKofi jommuH. [Ind 2TOr0 GpalHMCE
MpOoCH ZOHHHX oTHoEeHMi per Cox, Maijinwmcy, Yaprakcaff, Tapa—
cafty, Pesarcail, NPeMMYNECTBEHHO, HA HUEHMX YCTONMMBHX KX
yuacTHax, I'fje OpPOXOKTeHWe CeleBHX MOTOKOB HE MPUEOAHT K
AedopMauME pycna, T.e. HA yIaCTHAX TPAHCNODTA HAHOCOB.
poM3BOZUIN TDPEXMEDHHH OCMED DYCAOBOr0 Ial@uHMKA H CHTO-
BO{ aHANHM3 OTNOEeHMHt B TpeX, NMPOMSBONHHO BHODAHHEX, CTBO-
PaX, PacloNOEeHHNX HA DASHMX PACCTOAHMAX OT yCTHEB peK.
llpoCu Opanu ¢ mnomeau 0,5-0,5 w (npumepro, S80=-I30 Kr).
Cpenuuit AnaMeTp OTAENBHHX KaMHei# BHUMCHANHM N0 BHDAKEHHI

g erb +4 (1)
: |
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Puc.I.TpanynomeTpHYeCHHA COCT2B JOHHEX OTA0-
’ XeHui,
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Ocranskue MeniWe (PEKUHE AHANMEHDOBANR NpX NMOMOmM nadopa-
ropayx cHT TEna "KCE-00-0MC". Cpexmmli amawmerp maf CTBOpA
OUpEEenAAR DO cxepyomed dopwyre:

"CJ‘-'-‘F =(d'tﬂez+ CIRE ; "(ﬂ’fn'ﬂ)_ (2)

T7e
aﬂ,aﬂ.ﬂﬁ;_ AMAMATDH CTAENBEHX dpaxukit;
£, A ,+% = Bec 10 ppaKuuAM;
/~ = ofmuft Bec npod,

PesyasTaTiH aHANMSA NpHBEZeHH B Taduwie.

MaTepHaid HBEMX HCCHNEZOBAHMHA [0 FDAEyAOMETDHR XORHHX
ornoxeenft (puc. I), a Texkxe ZEEHENE APYrdx asTopos /2,3/
noxa3aid, 470 CpeAHEE{l puaMeTD JOHHNX OTHOECHMM OT MCTOKA
K yoTBD UocTonelHO yweRbmAOTCH (pHC. 2). B HEKOTOpHX CAy-
yafgx o2 ymesssaetTcs B -I,5-3,0 pasa.

Haxonuenss# MaTepHMAl DO IPEHYNOMETDHM PYCIOBHX OTIOXG-
mi /2/ zan BO3UOXHOCTH MONYYATH PpAgME 32BMCHMOCTM AUAMET-
P& ZAOHHWX OTHOXEHHAE OT yKaoHA BOAHOR moBepxmocTE (pHcs 3),
KEOTOpu} MORKHO BUPA3HTH TaK:

d=061T% (3)

PeaynesTaTH WHCCNEZOBAEWA MO ONpejENeHED XapaKTepa HaMeHe—
HEA IPAHYAOMETDHX AOHHWX OTAOX6HMH MOryT OHTH MCNONLI0BAHM
AAA ONpeseNeHEA CONPOTHBIAEMOCTH pycia MPH NpOeKTHPOBAHNE
COOPYRGHNH{, 8 TaKXe IKAPaBIMYECKNX DACYETOB CENENMPONyCKHHX
COOpYyEeHR{, EaXOXANMXCA B AHANOIHYHNX E@CTECTBEHHHX YCHOBM-
X«

IarTeparTypa

. Taxwasa Bbey, Ep@E kM E A.H. THmpoMopfioMerpEdecs
KKe xapaKTepMCTHHEM I'ODHHX DeK, ¢pyH3e, H3Z-BOC
"Kmpruscran®, I968.

2. Padxosna E.l. HccreporaHMRs cemesix NOTOKOB B palio-

He npexropudt cesepuolf depramu,"BonpocH IrUApPOTEXHM-
kr®, sun, 8, Tamxor?, I956.
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5. 3y an Ha H.M. P'pagynowerpus pycrnopux oraoxeHRH
ropHO-NpearopHof 308N YalekucTaHa. H3x-mo
reorpajd.o0-pa, 7. X, Tauxene, Hag-Bo "Qan”,

1971.

M.P. CAIHXOB
KeHJN.T9XH.HAYK, 38B, CEKTOPOM
H. BET'SOB

acnupan?

(CAHAMPH »m, B.I0.Kypusa)

PACYET M HCCIENOBAHWE CHCTEM ABTOMATHYECKOIO
PETYIHPOBARMH YPOBHA BOZW HMEHEDO BBEJA

PacoMOTDEM CHCTEMH ABTOMATHYECKOrQ perynupoBauma (CAP)
YPOBHA BOZH HUXHero Oheda I'MEPOTEXHMYECKNX COODYEeHHR C
HMIyIBCHHM peryasTopoM. Buok-cxema CAP npusemens Ha puc.l.
PacyeT cHCTEMH MOZOOHOTO poja na® B padore f4/, rpe He yu-
TSHO OAHAKO BSanasjHBadMe B 00bEKTE par?nlpnmm,_ﬂntﬁpun
SHAUMTEABR0 BAMAET He palGory CAP.

Puc. I. Buoi=cxema CAP ypoBHA BOgW HuXHero Oxeda I'IC:
I = JaTYHK YPDOBHA; 2 — MeXAHHSM NSMEHEHMA yo-
TaBKH; 3 = ABTOPETYAATOD,; 4 — 3NEXTPONPHBOX;
5 = 3aTBOp I'MAPOTEXHWYECHOI'O COODYEXGHHA,
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B HacroAmelf paGore nmpuBozMTca pacuer CAP mpu Hcmoar30Ba-
HMM METOAMKH NpHBefeHHOM B padGore /I/, C Yy4YeToM 3anasiuBaHUA
H onpejenfeTcA 00XacTE ee YCTORUMBOCTH. [lepefaToOuHAR (QYHK-
uMA ofnpexra peryiupoBaHsd /2/, NpM OTCYTCTBHM OTPAXEHHHX
BOIH ¢ HEXHero Obeja, BHpAaEaeTCH B cHezymmeit dopuyne:

LP+K ¥ Nw -~ (1)
W. (7) =7 TP+ 1 A 'FJP{ B

saecs 4, < K o Mo, N, 6, OnpexensieTcs U3
Dexmia PaGot Eamata N TAXPOTXIONSOXOTO GoOpyRemEn /2/.
llepeaaTounan GyHKUWA MCTONHMTEIEOTO MEXAHH3MA

Wey (P) = 43

rae
Kuy = cropocTs nepeMenesMs 3aTOpa.

lepezaTounan ¢YHKOMA GOPMEDyOmEro SlAeMeHTa (MMIYABCHOI'O
peryasTopa)
- g ST

e,

W (R) = Kp. (3)
dnecs
& - [HepHop padouero HCNyAsCA;
4= =5~ - CKBBEHOCTH MMTyI5C8;
Ko = KOS(HUUMEHT YCHNEHWA Deryiaropa.

Puc. 2. CrpykrypHan cxema CAP.
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CrpyerypHas cxesMa CAP nmoxasaHa Ha pHc. 2. [lgpesaTounas
OyHKOMA PASOMKHYTOM CHCTEeMH EMeeT cHefymmuil Buj:

" e ¥PT
W(P)="""z”:f}n¥g*0 oo 5P i
e :
Koo Koy &, N s
X

g

BEejeM OTHOCHTeNBHHH Macmral BpeMenu, 3aMeHMB L= e ol

52, -+ )e

_K&g+ K T) €
Wi (9+B)-9 Z

e=%9 _ ¢ (7 N)y
2 |

(3)
=“t:!fgﬁj*

Jneck

£ 4 (< ﬁ)- nepexarouHas (YHEUMA NPHBEAEHHON HeNpepuB-
HOf 9YacTH CHCTEMH.

B HameM cayyae HeNnpepHBHAS YacTh cHCTewmd mMeer "umcTue"
sanasANBaHHA; MOSTOMY, MCHONB3YA CTPYKTYDHYD cxeMy (pmc.3)
U NpUMeHAA AMCKPeTHHe mpeodpasopamus Jammaca /I/, cormacko
NPUHUANY CYNepmosMuuE, ONpeZEAMM ANCKPETHYD NepezaTOYHYD
(YHKOMO DaSOMEHYTON CHCTEMH:

e O0< &< X

. e A (€3 ovew) € srExvy) -
K@ﬁkégg.aggg?? - “’} :

npR Y =€ X, +Y - (6)

Ce cl S v >
4 MJ;J & $vfECH+Y)]) .
K‘(f?lg):i.z_ l‘”l {_rf; "Hf »
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t Ku(9) : e*lﬁ?

Puc,3,CTpYKTYPHER CXeMa ANA OnpefeNeHds AUCKpPEeTHOH
nepenarTovaol QVHEOKE.

mpr §, +r < ESA

x Y Cou [V g0ty % Wﬂy
K695 s ! dgT et eten” ’
THe,

4 rp,q)
Gratid 0 ey @
T - e | ? ?H‘)
iﬁﬂﬂtr LG @7’ ]tg:%

fng)=(Zg-£T) kB On @) =23+
b

Peman xapakTepucTFYeCKoe JpapHeHMe & (%)-0 upuse~-
LEeHHO{ HenpepuBHOfl YaCTH CHCTEMH, MOXYYMM:

?F'_'?;:ﬁ* % =0, G= Cy =7

OUnpegenmd no fopuyne (7) SHatenwe KOoSddMUNEHTOR:

,{:F:K{'t:fﬁ =K 77 . ﬁ = KK T =£C£?‘_£:ﬁ!
ﬁ ! lf',";‘.-ﬂ\‘-" ﬁ
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Toraa iupa:an:n (6) npaMer caeayomuE BHA:
mpn (Os & < 7,
(f-{-_ﬁﬂ E_‘}G(f-‘f'r).

,.ff %g)ngg:?;{? +m

B eEe” (&

ptt 5 S 1 AL

* o) KEL-KT), L2, kT4 'f-ff’ﬁ el
A’@'E) _Q‘ﬁ___ r{w@ﬂr]*ﬁ = ef-¢

e yrysEso

* p= i -8 (BAEL)]
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[HepegaTounan HYHKOHA BAMKHYTOH CHCTEMH DACCUMTHBAETORA
no gopmyne

%) K228 _ PR . (9)
M@) +X%.0) 4C(2)

K'.6r % K* (o) ompsennencn mousauusy (5).

3HAR NepeAaTOYHYD QYHKIMD Hé (: 2,&) » MOEHO Ompene-
IHTE BCEe XApaKTepPHCTHKM NépPEeXOAHHX NMpoueccoB K o0macTh
YCTOWUMBOCTE SAMKHYyTOH CMCTOMEH,.

XapakTepHCTHYECKOE YDABHEHHE 3JIAMKMYTOR CHCTEMH HMMeeT

BHJ y
Q@) =+3,9)+G3.9)~ :
=/3-E#;-$m; 7d+(%T- z‘_’ﬂ){f_;?’{)ﬂﬂf Blr-% "]41*

(10)
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lna onpepeneEmA OGNacTH YCTOIUMBOCTH SAMKHYTOH CHCTEMH

peryiupoBaEEA Mo KpETepn I'ypeiua /I/, ¥3 Bupazenna (I0)
HAXOAMM KOBDIMOMEHTH XapaKTepUCTAYECKOrO YDABHEHMAS

5{;;}34r¥;5ﬂuﬂ?ﬂx-€&a1ﬁﬁ:ﬂuQJQAﬁqufﬁﬂﬁfiﬁchU’
@ = PRKTY (K T-L8)(1-"D k67" g, )T

Gy =3
CucTemMa ycTOHYMEA NDH BHOONHEHHH YCHOEMH
ﬂ; fﬂ‘r‘? dﬂ' > o

ﬂ; —‘ﬂ-i'l"ﬂﬂ. > 4‘?
ag“ﬂp > 0

SAKKTY. (1-67) 50

(1 fjj{f—-ﬂ'-ﬁ;?‘J:)—glé;?;zﬁ)ﬁ_ejdr#!;a(f_;'%a i
ﬁﬁ'fﬁtﬁfl}"ﬁt '?ﬂﬂlﬁﬁ.ﬁrfﬁg{f'ﬂ.} > O

Peman cucTeMH HepaBeHcT® (I2), HaiigeM oGnacThs yCTOH-
yusocTi CAP B JyHKUMH napaMerpa 4= fr"ﬁ_) npu pasiauy-
Ex )Y (pmc. 4). Hanwyme B HenpepusHO}t 4YacTH "uMCTO-
ro" sanasjguBaHMA Cy®aeT OONACTE YCTOWYMEOCTHM CHCTEMH.
llapaxeTps perynaTopa BHOMpARTCH BHYTPH oCmacTH ycToluk—
BOCTH, ‘

SHAA OONACTE YCTOWUWBOCTH CHCTEMH W MMER HMIOYABCHYD
nepexoZHYD XApaKTepMCTMEY o0beKTa pPerynupoBaHHA, KDMBYD
nepexogHoro npogecca 3 3aMKHyTON CAP MORHO MOCTDOMTE
donee nmpome, 4YeM Npd MCNOAB30BAHHM NMEpeAaTOMHON PyHKIIMM
(92).

¢YHKOMD NMepeXoRHOTO NpOUEecca B TAROM CIyYae MOKHO
3anucarTh TaK:
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Prc. &4, OCnacTs ycToftumBocTH CAP.
n F-6-L;
Qe T )+ 7{- / - Ky 4
&1
rae
P TeKymee BPOMA,
- sanaspNBaHMe B 00BEKTe;
l; = BpeMA HayYana . = I'0 MMOyaAsCa;
N = KONHYECTBO HMUyALCOB.
KonwyecTBEO MMOYARCOB ONpejlenfeTCA W2 YCJAOBHA
1Q,@)- §;(0]< &, (%)

_§ - OomndRa PerylMpOBAHMA.
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S,

200 Yoo £00 800

Prc, 5. KpuBue mepexopnux nponeccob CAP.
KpmBue mepexofHHEX NponeccC® NMDMBEAGHH HA DMCc. 5. FPacy
CAeNaHH NpH CTAELYDUMX Napamerpax xasana: 3 = 6 M;

£ =3u H=2w /5 =122u; & =0,82u;
JJ = 0,0008; ¢ = I,45 w’/e; @ = 0,55 w,

Mo meTopMKe, mMpHMeHeHHOH B aToft padoTe, Ouna onpene-
nena oGnacts ycroiuusoctd CAP ypoersd Bogy mMxHero éseda
pooBumycke Xauxol xaxwana laxpyn Byxapckol oGnaciu.

CHATHE DHCHNEPDUMEHTANLHHE KDWMEHE NepexopHOTo nponec
NpH pasAMYANX NApaMeTpaxX DPETyIRTOpA MOATEEPEZAnT mpa
ROCTH TEODETHYECKHX DeSyRLTATOB ANA WHMEHEPHMX DacyeT

Inwrepacrypa

M., duamwarrus, [963.
2. Maxoscxnmi 2.9, Aeromaruzagus I'IC B cHCTEM

KacKa#Oro DerynMpoBakMA. Ppynse, Msg-s0 "Hn
1972,

I. i snknH fl.3. TeopuA AMHERENX MMIOYADCHNX mmwm;
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5. axwuposr A., I'paji M zRCKperHHe cHCcTeMH, Tam-
KeHT, H3g-80 "Qan", I976.

4. Towe ne B FP.Hccnenopanwe muuynscuolf CAP ypoBu#
BOIH B cO., “ARTOMATWZAUNA T'HADOMENHODATHEHHX
cueren”, Opysse, mag-so "mm", 1972,

P, CiM
WHEEHEP
(CAHAMPH ww. B.J.Xypunra)

HCCIENOUBAHME CHCTEM CTADWIM3ALMM. YPOBHA
BOZH BEPXHEIO BREQA C SATBOPAMM=~ABTOMA-
TAMH MPAMOTO JERCTBMA

Oznroft M3 OCHOBHHX 22789 pacyeTa YDOBHA BOjH BepXHero
Oseda BOZONOZMODHOTO COOPYXEGHHA S8TBODAMM=ABTOMATAME
NpAMOro AefcTEEA HA KSHANEX OTHKDHTOH{ OpOCHTEXBHCOH ceTH
ARIAeTCA o0ecneYeHHe YCTOWKUMBOCTH 3aAMEHYTOH CHCTEMH
cradunu3aluu, BeKay TOro, 4To 3a8TBODLU-ABTOMATH M 00BEH-
TH peryadpoBaHMA OONANADT HENMHEWHEME XapaKTepHCTHRAMM
H KX MapaMeTpH B SKCINYATANVOEHHX YCHOBHMAX HAMEHANTCA B
mApOKoM Auanasome /I, 2, 3/, nmpakTWiecRH{l MATEpeC npez-
cTaRNAeT BHABNEHME BAMAHMA MX HA yCTOHUMBOCTS mponecca
craCiIN3aun,

[ipnBezeM mMpuMep MCCIEAOBAHMA JCTOAUMBOCTE Oe3 ydera
CYXOTO TPEHMA B 3ATBOPAX~ABTOMATAX NPM CBOGOZHOM HCTEYe-
HUM BOAH M3 WHTOBOTO OTBEDCTHA, & TaKXe B MpeANONOXeHHH,
yTO MOABORANMM KaHAN MMEEeT JHAUMTENBHY® NPOTAXEHHOCTS
(AnMHEEK Obed).

llycrs aaﬂﬂp:‘gnma'r BHBENEH M3 COCTOAHKA PABHOBECHA
i npelocTABIGH CaMOKy ceGe. Torza OTHOCHMTENBHOE OTKIOHE=
HME IYOWHN HaNOAMeHKA NDH HEYCTAHOBHBHEMCA JBHESHUM B
¢TBOpE, HEMOGDEAGTBEHHO MPUMHKANMEM K BOAOMOATIODEOMY
COOpy&eHHN, MOXeT: OHTHF BHDAxeHO cHCTEeMOH AuddepeHuwant-
mg;;fpaauemn 3arw'rnuata /2/ ¥ oGsexra /I/ B BUMze:

%



(1)

¥~ ormocHTENBHOE OTENOHEHEE BHCOTH OTKPHTHA
saTBoOpa;
{ = OTHOCHTEIBEOE OTHNOHEHHe IAYOHMEN HamOoAHe-
L —
?;‘f ,,Kc - NAPAMOTDH SaTHOPA-ABTOMATA;
,, ]g‘g‘ napaMeTpH 00BeKTa.
~ XapaxkTepuC THUGCKOe YDABHEHNE JaMKHYTO#l CHCTOMH, NCIy-
yeEHOe pememMeM (I) DPTHOCHTENLHO MEPeMEeEENX Y mam
(a. EMOST BMX

TR PHT Kat B )P (B her T TP sk =0 (@)

TRe a
P = FZ = oneparop AuppepemumposaH.
SanmMmeM YCAOBHA YCTOHYEBOCTHE, HCNOAR2YH EpHTEDHEN

Typemna /4/: :

"’E-I-‘.'.: Xﬂ' ¥ f} ar
(BB +T2K) (G- Kar e T Ke Ka? DT 5 >0 (3)

lHo¢TpoMM TrpeRELY OONACTH YCTOHYHBOCTH B MNOCKOCTH mA~
pauerpos (& K. ). SBawemun B ycnomuax (3) smaxm Eepa-
BOHCTBA SHaAKAMH PABEHCTEA, MOAYYHM YDABHCHMA KDMEWX I'Da—
HRIOH yCTOHYMBOCTH:

K -Ka+1=0 3

(57 T KNG ket e TRk T2 5= 0



-3

Odrac?s ycTO#YMBOCTH, MOCTPOSHHAR MO ypasueauan(4) =
(5) ann Kqg >0 » "pEBenesa Ha puc, I (mrpicx).

e /

[ /

41 - /
"u.“ P
N
A0 %)

. '}.x \

8 A

Puc. I. OOnacTs yoTOUYMBOCTH CHCTOMH OTACHIMSAIME
BepXEero Oseda ¢ BaTBODOM-ABTOMATOM NMpRA=
MOTO XoHCTBEA.

JnA mccliejoBAHME YOTOHYMBOCTH ACCTATOYHC DECCMOTDETH
WIMeHeHHe mMomoxeHms EKpEBOM (5) (cw. pme. I, xpmwsad I) s
33BHCHMOCTH O WSMEHeHHS Mapawerpor 7>, 7 o 5% 7z .
Ans aTOrO0 OmMpezenEM TOYKM mepecevsEmR Kpummx (4) ® (5),
a Takxe Kpusoil (5) ¢ oczw " K. " m paccworpms nepememe-
HES STHX TOUEGK B 3ABHCHMOCTH 0T WSNOHOHMA NMapaMeTpoE,

Kpumie (4) ® (5) mepecexamrcs B T. A ¢ KOODAMEATAME

¢ =B VETART ~Te-V7i+dnr
@ 27 - N 4 27

Kpusan (5) mepecexaercs ¢ ocsm " K~ " 5 =."B"¢c koop-
JHHATAMN 7_2
« I/
X=0‘£c=—'l—‘_"'£
AT 2% T3
BauAEMe MOCTORHHOH BPOMEHHN
sarYspopa-aproNara ?;'E.Gnunuﬂui

3HAYOHER T s T.€. HHODUMOHHOCTN KOHCTDyEUKHM, T,"B"
MepesemaeTcA BapaBo mo ocH " A, "; yvacrox rpamMms
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yoroliumpocTs (5) mepexoxuT B momoxenMe Kpusol 2 (puc.I),
H O0NACTH YCTOHYMBOCTH YMEHBEAETCH.

~ BamauMe NMOCTORAHEOW BpPpOeMECHHN
AeMNDdEpPDOBAHNA SaTBODE&-aBTOMAEAS=
va [, .C ysenmuemuem sHavemmA 7, 7,"A" mepememaercs
BHM3 TO KpuBok (4), T."B'"- Bmeso nmo ocm " A "; yuacrTok
rpaHMny ycToiuwsocTH (5) cABMraeTCA B MONOREGHME KPHBOM 3
(pac. I), ® oGnNacTs YyCTOWUMBOCTH ysenwuwpaercd. [Ipu aTOM
rpaHWuHHe 3HaueHMA xoodpEumentor Az ®m K, , npm koro-
DHX CHCTEME eme yCToiludsa, YMEHBHANTCA.

BrirRapne NOCTORHHEOR BDPDOMECHE
0GB eRTa /3 o C ysenwdenweM 3HaUeHHs 77 , T.C.
MHEDUWOHHOCTH Mpoueccos B Ohede, T." A" mepememaercd
peepx np kpusodt (4), T." B" = mmeso mo oce " Ar ";
yUACTOK rpamdod yeTofumsocTH (5) NpAHAMaeT MOMOXEHMEe KpH-
B0il 4 (puc. I). [panuusoe 3navenue Koappuuuenta Aa
yBenwuxBaeTci, K, = yuenruaeTcd.

BrmAaBAENe NDODCTOREBREHEONWN BpPpeMeHN
oG6beKTa g oC yPeawiesHEeM SHAYGHMA Tg 5 TJ"AV
nepeMemaercs BHM3 Mo Kpusol (4), a T. "B" —~ BNEBO MO OCH
" K", T.6. BIHSHAE ABEHOTO NAPENETDA AHATOIHUHO BIHAHAD

Tz

CucTeMa CTaOMNUSAOUM W3 yCTOWUMBOH S0EH B HEyCTOHIHBYD
MOXeT NepexofMTh Kak Ha yYyacTKe Tpamuud (4), Tak U (5).
EcAm cHeTeMa HaxofnWTCcA Ha yuacTke rpammus (4), TO pemenHe
XapaKTepHCTEUECKOr0 yDABHEHHA MMEeT HYNEeBOi{ KOpeHb, HTO
COOTBETCTBYET ANepHOAMIecKoll TpaENue yCTORYMBOCTE /4/.
llpu MpHONMEEHWN CHOTEMH K TOMY YUACTEY MOTYT BOSHHKHYTH
Konefaluf OTMETKHM YPOBHA BOgH B Obede ¢ CONBEOH SMIIHTY-
A0H, HO Manof YacTrorol, a TakEe ONDOKHENBAHWE WIM BHCKa-—
KMBAHME 3aTBODE-ABTOMATA W3 MOTOKA BOAH. JUaCTOK I'pARMLH
(5) asnAerca KonelaTenbHO{ rpaEmMue#f yCTOHUMBOCTM, Tak Kak
pelleHMe XaDPAKTEPUMCTHYECKOr0 yPaBHEHHR HMeeT Napy UHCTO
WHEMMHEX RopHe#. [IpH NMpUCHUKEHHWH CHCTEMH CTalWiMsanny K
aTOMY yYyacTKy B Opege MOIYT BOZHMKHYTE AAHTENLHHE, 3
TaR®e HEsaTyXanuHe KoNeGAHMA OTMEeTKM YDOBHA BOZH, ONH3KHE
K TapMOHHYECKIM, .
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C peasw OPOBEDKH MOAYUSHHHX TEODETHUSCKIX BHBOZOB O
CyuecTBORaHME 00N&CTell ¢ pa3HHMMM NepexXOfHHMH NMponecca-
MW, Oun¥ NMpOBEZCHH 2KCMEpI SHTANLHHE MCCIeZOBaHEA HA
AelicTByomel MOZenM cHCTeMH CcTACWIM3anuMy ¢ 3aTEODOM-8B=
TOMATOM KOHCTPYKUMH C NMOMIABKOM HA oCuMBKe. B KauecTme
ofbeKTa OWN BHOpAH TpaneuenMgalbHHY JOTOE AnMHOf 3 My B
KOHOE KOTOpPOr0 YCTaHOBAEH 3aTBEOp-aBToMaT. MeToguxa He-
CNefOoBAHNA 3aKNDYANSACHh B NMONYYEHHH B3KCNEDHMEHTAABHHX
KpPHBHX NepexoxHOr0 mpomecca OTKIOHEHMA TAYOMH HAMONHE-
nMa B Opefe moche BOSMYNEHHS Ha 3aTBOp-aBTOMaT NpH pas-
HHX HAYaNBHHY YCTAHOBMBEIMXCA DACXOZ&X BOAH B NOTKE.

llonyueHHHE KDHBHO NMOXA3ANM, YTO NDHM MaJMX DACcXoAax
pOAH B CGrede BOSHMKaDT MePEXOJHHE NMPONECCH C ANMTENbHMMM
M CNM3KMMM K PapMOHWYSCKHEM KoneCaHWAMH YPOBHA BOAH (DHC.
2, KpUBAA &), EKOTOpHE OOBACHADTCR NMDPHONTAXSHMEM CHCTEOMH

fcar
et
(3%

0 F /rer
g gy

Puc. 2., llepexoprue npoueccH KomeOaHMA YDOBHA BOAH B
cUCTeMe CcTAOMNM3sUMM BODXHEro Obeja C 3aTBO~
pOM~ABTOMETON KOHCTDYKOWE C NMONmaBkoM Ha O0-
MXBKe NDH DASEHNY HAUANEHHX YCTAHOBHBMEXCH

4,03 = 25,03 A - 23,0 n/cek.
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cralanMsanuE K RomeCaTeNBHON TpaREne yCTOHUMBOCTH, BBUAY
yMeHsNeHHA SHeueHHH NapeMerpa oGmekrTa A, . C yBenuueHuex
POCXOZS CHCTOMa yASNASTCH 0T KoneCaTentsHO# rpammuu (pEc.2,
Kp¥EHe O, B, T') ¥ B pancHeilucs nNpuOINEacTCA K anepHopwye-
croft rpasuge yeroijumeoctTH (pHe. 2, KpMBaH Z) H3-34 yBOunk-
yeEHA SHaYeHEMd K, , 4 TaKEe yMCHBEOHHE K . '

PosyapTaTH T60DeTHUGCKIX H DECHODHMEHTENBHUX HCCHEHO~
BAHEl MOSBOMANT NPOMABECTH BHOCD NADAMETDPOE 3ATBOPOB=~ABTO-
MaTOR npAuOro xekcrema, ofecneuMBANMEY YCTOUIWBOCTD H Sa-
AAHAHO NePEXOAHHE NADONECCH NpE CTACMIMSAUUK YDOBRHA BOAM
pepxHero Oseda BOAONOANCPHOrC COOPYROHUS HA Kosalax OTKpDH-
Tof OpocHTenERHO# ceTH BO BCEN JHANAS0HE M3MEHEeHUA IapaMet-
pOR O(pEKTA pPEryruMpoRaHMA NpE CBOOORHOM HCTOUSHMHM BOXH M3
METOBOT0 OTBEDPCTHA M ANMEHOM Shede.

Imreparypa

I.haxoscxnit 3.9. ABTOMATRIAUNA IEADOTEXHAYECKUX
COOpyRSHUA B CHCTENMEX K8CKSAHOTO DPeryiupOoBRaHMA
pacxoaor Boan, OpyvH3e, HSz~-Bo "ilnmw®, ISV2.

2, Cuwm P, Hexoropxe BONDPOCH CTaTHIECKOr'0 pacyera
3ATBODa~8BTOMATA NPAMOTO AelicTsHA. CO.HAYIHHX
tpyaoe CAHUUPH, sunm. I56, Tamgenr, I973,

3. Cuu P, 0 goshduumenrax nepeparTodsoft GyHKUME 001~
GKTA peryjiupoBaHWA B OTKDHTOHN CpPOCHTENLHOK ceTH.
C6.mayunux tpyaos CAIMVPH, pun, I141, Taukedr,
1974,

4, Becexepckr 2l BJhoy Homoxr E,I., Tecpua
cCHCTEM ABTOMATHYECKOrO peryaupomaani, TaukesT,
uag=po "Hayga®™, I971.
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l.H, OAK
KaHX . T63 1. HAYE
B.C,.BE3YKIA JHUKOB
EEEEHED
(CAHMAPH me, B.J. Xypuna)

TEXHWYECHOE BOZIOCHABKEHHE HANPABIADEKX
MOANMITHAKOR KPYNHMX BEPTHKANBHHX HACOCOB

BumyckaeMHe 0TeYeCTBOHHOH MPOMMENEHEOCTBN KPyNHHE OCOBHE
¥ UEeHTDOUeXEHE HACOCH BEPTHKANLHOI'0 MOMONEEHMA, KAK NPABENO,
000pYAOBAHN HENDAaBIAEMME MOANMIHEKAME IuZDOZHHaMWYEcKOro
TPpeEMA HE BOZAHOM CMA3Ee C DeSHHOBHMN HIN ARrEOGONOBHME
pnazumani. K cofjepEaHiDd THepAMX YACTHN B TexmHveckoll moge
AMIA CMASKE HANPARNANMEX MOANHNHAKOB KPYIHHEX BepPTHRANEHHX
HACOCOB NMpexsABAANTCH NOBNMOHHHE TPEeOOBAHKA, TAK K&K TOMmE-
M& CMA20YHON MmeEXm Hmo pacieTaM He npesumae? 0,01=0,0I5 um,

B HacOcaX, MepexauNBapmux JOCTATOURO YHCTYD BOAY C ROH-
nesrpanuelt sapemeEEnx uactmy 0,002-0,02% /3/, moAmMNEMKE
oMA3HEBANT NepexaumsaeMoft Bogoff ¢ ordopoM B8e WS HAMOPHOTO
Tpydonposoga Zaze NDH HANEYUM TBepAHX BaBecell (Heloasmol
KOHUEHTpAUMN) pasMepoM CoNbme MHHEMANBHOM TONEEHH CMaSOYHOR
[MEeHKHK,

B yomorrsx per Cpepuell ASuM, ROZa ROTODHX B OTHENLHHE N&=
pHOAH T'OXA COREDEHT A0 5 Kr/u° saHocos /I/, mpuMeHaeTcR CXe-
Ma rexHEyeckoro sopocHaCzeHMA MOAEMITHMKOB C I'OPU3OHTANBHHME
OTCTOMEMKAME © NMpUEyZUTENLHOR MoxavYeH OCBeTMEHHOM BOEH BCHO-
MOraTeNbHHM HacOCOM. B NMeperaumBaemMofi ¥ ocserneHHoit Boge Ha-
HOCH COCTOAT M2 YACTHN pa3IMYHHX DaswepoR H TeepiocTH, Coc-
TAB TBePIHX BSBecejl B OCBeINeHHON BOXEe SaBMCHT OT sjdexTHB-
HOCTH DACOTH OTCTOMHMKOE H NDABANBHOCTE HA3HAUEERA HX Ieo-
MOTDHYSCKHX pasMepOR. i

Hamm mayyesd appexTHBECCTH paloTH CYMECTBYOMMX CHCTEM
ToXBOA0OCHACEEHUA M COCTAR HAHOCOB B BOURE.

OcpejHesHoe KOAWYECTBO HAHOCOB B Npofax ocBeTAeHHOR BOZW
1o Kywuasapckoli HacocHoM cTaEguM cocrasuno 0,052 kr/u®;
XamsuHECKOR ¥ I - 0,192; Anarceolt - 0,124 /2/.
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Ha BCcex yxa3aHHEHWX HACOCHHX CTAHUOWAX CMa30YHAA BOjA HO
KOHIEHTpan®¥ B3pemerHyx wactuy (0,04-0,05 kr/u’) smaun-
TENEHEO NPEBOCXOAUT NPEAENLHHE HODMH COASDEAHHA B CMA30YHOH
BOZE BSBEMOHHNWX WACTHN IAHHMCTOrO NPOMCXOENEHHA /4,5,6,7/.

Ha MHATEHCHBHOCTHE H3HOCA Map TPEHEA ¥ YINOB NPOTOYEOMH
YacTH THIPOMENMH BARAET He TOIBKO OOmMEe COJEPRAHME TBEDPAHX
B3BECEeH, HO M TBEDAOCTH X JopMa YACTHU. Pe3yabTaTH MUHEDa-
N0-NETPOrPERYECKOr0 aHANMSA BIATHX HAME MPoC OCBeTNeHHOM
BOIH, NpOBefeHEOrO0 nadoparTopueil ormensa reonorme CAOTmapo-
npoexta uM, C.A.Eyka, mokasanm, 4TO0 YACTHI TBEPAOCTHD (NO
mkane Mooca) oT 5 # Gomee ("omacHex™ INA CTANH) HAXOAHTCH
ogosno 50%, a or 4 u Conee ("omaceux" zNs DESHHH ¥ JXWIHO-
ponn) - oxono 58%. Teepane B3BecH, HaubGoree "omacHue™ znA
MOXNMNHEMKOBNX nap pesuepod 0,01 we ¥ Sonee, coCTABIADT
oxono 30%., Bo Bcex fpakuMAX HAHOCOB YACTHIH MMENH yTNIOBa~
Tyn fopuy. OTchps BUTERADT NMPHYMEH OHCTDOTO M3HOCE NOpfiMm-
HUKOBHX T&p HECOCOB, SKCMIYyETHDYeMHX B JCHOBMAX per Cpea-
Hel A3MH.

Koucrpyxrurroe . ucnonrenvre Hacocor OI0-260 (Kepmuackui
KACKA], HACOCHHX CTAHOW{) MaNo OTNWYAeTCHA OT sKCIONyaTUpye-
MEX B YCROBMAX AMy(yxapexkoro MAEMHHOrO KaHANA HACOCOB THMO-
pasmepa ONI0-I853 u ONII-I933, & MOAEANHUKOBHE Y3AH MMEDT
OJAMHAKOBYR KOHCTPYRLMD,.

Cxewa TexBOfOCHAOKEHMA MOZWMNHUKOBHX Y3JNO0P NpakKTUYBCHH
BCEX KPYyNHHX HACOCHHX cTanuMii Cpepsel AsSMm NMPHUHATE OfHO-
TdiHOf (puc. I), TAK KAk ANA CMABKH HCTIONB3YETCA OCBETNEH-
Hafg B OTCTOHHMKAX BOAA H MOAaeTCA OHA B MOZEMNEAKHE BCTOMD-
raTellbHEM HaCOCOM.

B 1976-1977 rr. HaME M3yueHa paloTa CHCTEM TeXBOROCH&O-
EEHWA NOAUMMHKKOB HACOCOB KAapUHHCKOTO KESCHAZA HACOCHHX
CTAHIMHA.

lepexayKsaeNas BOAA CAMOTEKOM B3 BepxHero Oneda (EHAMOD=-

Huif Gaccefl) nocTynaer ® TOPHSOHTalbHHY OTCTOMHEK, OTHYA&
yE& OCBETIeHHSA BOJa MOjaeTcA B TPYOONpPOROXK, npoxoxAmuit

no HACOCHOW cTasumM. K Heumy NPUCOSZMHEHH BCACHBANUNS TPY-
04 Da0oYyero W pe3epBHOTO HACOCOR TexXBOZOCHAOZEHMA. STH
HACOCH MOXabT OCEETNEHHYD BOAY N0 oGuecTAHUMOHHOW MATHCTD
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MOox COOTBETCTEYOWMM AaRNeHMOM K MOGEMNEMKAM X00Oro Hacoc-
HOLMO arperara.

Bce HAcOCHHE cTaHUMM KapmMHCKOIO MATKCTPAABLHOrO Kamana
(KME) oGopynoBaHH I'ODESOHTANBHMMK OTCTOHEMKaMM. Ha Hacoc-
HHX cTaHuesx Mk I, 2, 3, & acHcTsypnT BpeVeHHHS OTCTOMHRKE -
OTKpHTHE GeTOHMpOBaHHHE BORoeMy paamepou 80 x 45 w. 3gecs
OTCYTCTBHE MOBEPXHOCTHOTO M DACCDPEfOTONEHHOrO OTOOpPA OCBET-
IEHHON BORM BeéfeT K YXyANeHID KaieCcTBA BOAHM, NocTrynammelt
HA CME3KY NMOANHMEMKOB. B I976 r, B8 HACOCHMX CTARNEAX Me 1
2 u 3 ocBeTNeHue nNepekauyMBacuMoll BOAM MPOMSBOAMNOCE BO Bpe-
MEHHHEY OTCTOMHMKAX, DpeACTABAADWHX CcOGOH BOJOEMH C 3JeMNA-
HHMH OTKOCaMM M gnom, K nonmmBHOMY cesomy I977 r. sTH OT-
cTolENKN OWIM SaMeHeHH HA OTKDHTHe OeTOHMpoBaHENe. Ha Ha-
COCHEX CcTAaHUMAX M¥ 5 H 6 NOCTPOEHH 3AKPHTHE CEKNMOHHEHEe I'c—
pH3OHTanbEHe orcrofiumxu (57 x I8 x 4,5 ), ofecmeuwBanmMe
pacxox 20 n/c.

Aranus npof napunaqnnaeuuh ¥ OCBETHEHHOWl BOZH, BIATHX
HA HACOCHHX CTaHNuAX Me I, 2, 5, MOKABAX, 4?0 Ka4YeCTBO
OCBETIEHHO# BOAH BO BpeMeHHHX BeMAAHHY OTCTOHHMKAX B
1976 r. SHaUWTENABHO XyEe, YeM B TOT xXe mepmox I977 r. 3
GeroHMpoBaHENX oTcTOfEMKax (Tadn. I, pHc. 2). Hax BEAHO,
MYTHOCTH NepexauxkpaeMolf poxu B [976-I977 rr., NpPHMEpHO,
OXMEAKOBA, OJHAKO MYTHOCTH OCBOTHCGEHOH BOAH 3a& TOT X€ Oe-
pWOR 1976 T, HAMEOIO BHme, UeM N0 ZaHEHM sa I977 T.

HeofxogeMo TaKEe OTMETHTE CKauKko0O0pE&3HOE MOBHEEHHAE MYT-
HOCTH OCBETHeHHOH BOAH HA BCEX HACOCHHX CTAHIAAX, WHMOOMKX
OTKPHTHE OTCTOHHMEM, JTO CBA3EHO KaK C YBOAMUYEHMOM MyTHOC-
T¥ NepeKeYMBAENMO}l BOAH, TOK M C YBeAMYOHWSM KOXHYecTBa
paoTammEx arperaTos - morpedurensii cuasouHod BopH. Ha
pMC. 3 MpMBEJEHH KpMBHE MYTHOCTH nepexKaudsacMoll B OCBETNEH-
HOW BOZW HA HacocHOM craHuum ¥ 4 HMK., OcperncHue 3fecChE E
1976-1977 rT. NPOMSEOAMWNOCH B ORHOM H TOM X6 OTKpuTOM Ge-
TOHHPOBARHOM OTCTOWHMKE (KDHENE W3MEHEHMA MYTHOCTH OCBET-
NeHEDH BONH WMEeDT OnMHAKOBHY XapakTep). CHexyeT OTMETHTE,
970 B OCBeTNEHHO} BOAS HACOCHWX cramuui e I, 2, 3, & He-
YOAMTCA IHSUMTENBHOE KONMYECTBO HAHOCOEB B NMPEBOCXOAMT mpe-
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AGAbHHEe HODMH, YCTaHOBNSHHHE TEXHWYECKHMHM YCAOBHMAMH AR
MOANMNHUKOB Hacocor muma ONIO=-260 u ON1I=-260 /4/.

Ha BACOCHHX CTEHUMAX ™k 5 ¥ 6 NMOCTPOEEH MOCTORHHHE 28~
EDHTH® Z2-X ¥ 3-X COXUMOHANE OTCTOMEMKH. OUMCTKAE BOZH B HAX
NPOMCXOANT IHAYMTENBHO 3fdexTHBHee, 4YeM B OTKDHTHX., Ha pHC.
4 MpUBeAGHH KPHENE MYTHOCTH OCBeTHEHHON M NepexaunBaeMofl
BOAH HA& HACOCHOM cramuum k 5. MyrHOCTH NMepexaunsaeMolt BOZH
B I97~1977 rr. OCTaeTCA MPaKTHYECKH OfuEaxcmof. MyTHOCTS
OCBETAEGHHOM BOAM OWEHEL HWBK8A = KDHBHE NPUOANEADTCA K HYAD.
He RaGangaeTCA M PE3KOTO MOBHNOHHA MYTHOCTM OCBeTAGHHAOH
BOAH, KOTOpDOEG CBASAHO C NOBWEEHMEM MYTHOCTH HepeRadMBAGMOl
BORH ¥ yBeNuW4eHHeM YMcaa paGorapmux erperaroe (8 I976 r.
gEa HC-5 paGoranm 4 arperara, a B I977 r. 5 arperator ogHO-
BPEMOHHO) . Ka9ecTB0 OCBOTHEHMA BOAH B BBKDHTHX OTCTOHEEKAX
NONHOCTED OTBEY2aeT TpeOOoBAHHAM, NpeABABAAEMEM K BOXEe AAR
CMA3KH NORNMUEMKOPR KDPYNHEWX HaCOCOB, Ha MSHOC TPymHXCa map
R BNEMEHTOB MPOTOYHOM WacTM BacOCOB, Kpowe oOmeil MyTHOCTH
BOAH, B 3HEYMTENBHO} CTENeHH BAMAET, KAK YKASWBANOCH BHEE,
MHEGpaNO-NeTpOrpagMYeck®ll COCTAR HAHOCOE M ORATAHHOCTH M=

HepanoB, COAGPEANMXCA B HEX, B Taln., 2 npHEepesy JaHHEHe O
EONWNYOCTBEHHOM CCOOTHONGHMR MWHEDANOB W MOpOX "omacHo#™
TEOPAOCTE (ANA CTAWM M AMIHOJONR) C pasMepams or 0,01 mu
H BuU® P NePeRAYEPaEMOf M OCBETIGHHON BONE HACOCHHX CTAH=-
uuit MK, KommyecTso wacTHO ¢ TseppocTsy "omacHol® AXA NMI-
HOQOAA B OCBOTNeHHOW BOAE COAEPEMTCA B CpeHeM 48~57%, 2
¢ TeepaocTs® "omacHOR" mmA cramm 44-52%. Bee wacTHns c pas-
uepaus 0T 0,0 MM ® BuEe MMEDT YIAOBATYD §ODEY C OCTDHMH
I‘pﬂﬂ‘.ﬂ!l-

Asanus npol nmepexaywBacMoil M OCEeTHeHHON BOZH HACOCHHX
crammill ANyOyXapCoKoro MAauMEHOrO ¥ KepmEHCKOTO MATHCTDON b
HOI'0 KaHANCE, BKC/UIYATHDYENHX B YCROBMAX Oacceilda p.Awy-
A8DEH, NO3BONAET CAGNATE CAEZAYOWEHE BHBOAH,.

1. B ropu3oHTaABHNX 38K[HTHX OTCTOHEMKAX ¢ MEepHOLMYEC=
KOR MPOMHBEOR OTAOXMBEMXCH EAHOCOB (omu? KMK) woxso nony-
YHTH OCBETAGHHYD BOAY C CDIEpEAMMEM TBEeDAHX YACTHI B cpeji=
e xo 0,02 kr/w® (0,002%), T.e. MPAKTHISCKH UHOTYD BOAY.

|
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2. Homuvyectno TeepaHx alfpasUBHHX WACTHI, COREPEAEUXCAH
B OCBeTHeHHON BoEe, "onacHMX" gAf NOAMMIEMKOBHX DAD, CO
TARNAET B CPeXEeM 45-55%, [IpaKTHYeCKM Bce YACTHOH THED-
AOCTEN BHEE &4 MMenT yraosaryo GopMy.

lipupezieRHNE AAHENEe WOryT OWTEH NMON6SHH NPH NPOSKTAPO
HHE CHCTOMH TEeXBONOCHAUXCHMA KDYNHHX BACOCHHX CTAHUAR B
Gaccefiie p. AMyZaph B ZNA HccnezopaTeleil, SaHUMANHHMXCH
rAipoaCpasSHBEHM WSHOCOM [ap TPeHMA W NPOTOYHOH{ dYacTH Ha-
COCOB.

InrepaTypa

I. inopkaunosa H.A, BepemerHne HaEOCH AMyZApbH M
H WX HppHTAuHOHHOe 3HavueHme, "Hayka®, M., I97I1.

2.0 ax 0O.H, Hayuerne paloTH NMOAMKNEMKOBHX y3A0B KD
HHX BEDTHEANBHHX HACOCOB B CpejlHEeaSHATCKMX pec—
nyCaurax. Tpyas CAHHWPY, san. I22, TamxeHT,
1970,

3. Aipevwe 8K 0 0,B. HenuranuAa macocos, "MammEOCTDO~
emne™, M., I976.

4, ArperaTn smerTpoEacocmde THRa OB-2603T.
TY26~06=8953=T4.

S.ArperaTH snexTpoHacocHwe rTuna OOB-IBSIT.
TY26~06-1042-=76 .

6. AT perarTH aneKrpoEacocHue ocesue O[lB-87; OIB-1
T726-06-882=74,

7. AP peratTsH BSIeKTPOEACOCHHE NENTPOOERRNE BepTHRA
mne tuna B, T¥26-06~915-74.
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A.B. KYPBAHOB
CT. HHEBHED
(CAHRUPH mx, B.I.Kypusa)

MCCAEJOBAHME PAEOTH CAMOXOAHMX CKPENEPOB
B YCAOBWAX KAPEMACKO[ CIRIN

C uyexpp onpenelieEMa afjeKTHEBHOCTH NpUMEHONMA HA BOZOX0O-
aAlCTEeHANY OC0BeKTAaX PecnysnMEM caMoxoxEix ckpenepomr JI3-I1
W [3~1I3 oTHenoN OpraHM3Aan¥i W MEXaHW3anHN B0J0X03ARCTLEE-
Hux paCGor CAHMMPH Oeim npomezenH nNOneswHe HCCHeAOBAHAA HA
HOBHX BeMiaxX B youosdax HapumHcKOW cTeny (DHCYHOR).

Camoxomnuii ckpemep A8-I5: I - TAraq; 2 = n%ggnl
¢Kkpenepa; 3,4,5 = I'HZPOCHCTEMH apTOTArada 8-531;
6 = THPONMIMHZD HOABEMB KoBWA; 7 ~ 38CH0HKA; 8 ~
IHADONMAMHRD SECHOHRM; 9 = THAPOLWIMHADH NMOBOpPOTE
asrorrravyag I0 - Kopm; II - SammAn cTemia; I2 - 3ax-
gee xoneco; I3 = pommKm; I4 = IMAPONMIMEADH 38AHCH
cTernxM; IS = Gydep.

PaspadaTupaeMue IPPYHTH COCTOAT B OCHOBHOM MB CynecH M
CcyraMaKoe M orTHOocATeA K [-0 rpymme mo ?pyaHocTHE paspabor-
KW crpenepamu /I1/.

Bo BpeMs NONEeRHX HMOMHTARHE CAMOXOZHMX CHpenepos ompepec-
AANKCE MPORONRUTENLHOCTE M NMpouecc HANOAHeHMA KOoPpma, TDaHC-
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HODTEDOBAENE M BHTDy3K& IpYyHTa, & TAKKe® BlauMOfelcTEHE
MEXAY CKpeNnepos ® TDAKTODOM=TONKATOM,

HamonHesWe KOBEA PPYHTON NDOHCXOAUT NpH NpSMONEEEHHOM
ABEXGHME CHpenepa N0 34000 C OMyuneHHHM KOBWONM M 3araydnen-
HEMHE HOXZMH,

[ipn paspaGoTe TPYHTOE CAMOXORHHWY CKDenmepawu (Ges3 Tpak-
fTopa~ronraya (camoxadop) TONMMEA CPESAHHA COCTSRIANA 5-

I0 cM, EOBN HSNONHRIACA HeSHAUYHTENILHO, & C MOMONGD TDaRTOpa=—
TONRAYE = HA 40-45 cuM, CTeNeHFR HENONREGEMA KOBNA BHCOEAafd.

I'pyET paspadaTuHBan¥ MHOTODAZHHM CnocoOoM, NIDE EoTOpOM
CIeAH CPEB8HMA B INaHe PasMemaNdcEH MADANAESXBHHMM [HOXOCAMH
¢ MepeMHURAME MexAy HMME EMpuEO# I,2-2,0 M. OcraBmmMecs
MePEMHUKH CpeSalMCch: NOcAeAYDEMMM NDOXOJAMH.

Jnura nyTs madopa rpynra ckpemepamm A3-II - I0S-I35 W,
ckpenepaMi I3-I5 - 40-96 u, 3aTpsueHHOEe BpEMA NODH HTOM
68=105 1 I24 ¢, COOTBETCTBEHHO.

Toamuea OTCHIAEMOr0 CHOA IpyETa cocrasmua 40-50 o zxns
ckpenepos [S~-I3 u 45-55 cu zna ckpemepos JI3-II. YepenHer-
HHE 3HAYEEHMs CEKOPOCTR ABMXGHHA HANONHOHWS Komma — VM
rpyseEEOro xoxa - Vep , Burpyskm rpysra 4, nopomme-
ro xoza Vs , M OCHOBEHE NMApAMETPH CEPENEpOB NPHBONATCA
B Faln. I 2. :

TaOoaunpga I

- S S e S s S s S S R S RN R R (-

-—au—igu——-.-——.-.-.———lu— -
el ORSDOOTR MR Ul e -

e Vo Von Yo Vg Vo Vg Vo Vs _

Ii'ﬂ enea
it

- BABOZCKOH
Kk I2 0,75 2,54 1,96 2,26 0,88 3,35 2,24 2,52

8aBOACKOM |
M L 0,695 2,70 2,52 2,65 0,86 1I,42 I,6I 3,08 ;

2 .CKpene
ORI T 0,69 2,4 2,8 3,02 0,82 I,79 I,33 4,05
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Tadnxnmxna 2
TexHwd4ecKaA XZEPARTEDRCTHRA CAMOXONHHX CKpemepos

S G A S S B SN SE RN R N S e S e e e e e e e e

Crpenepa
[loxasaTenn —_——— e = = = - -
AS-11 A3-13
Basosult TparkTop (TArad) MoAB-54611 BenhAB-531
MaxciwansHas MORHOCTE HBH-
raTefd, MeCe 2I5 360
Obew KOBmA, M°
TeOMeTpUdecKuit 9 15
¢ "mamxoli™ I1 1B

Cmocol sarpyaky ROmmA CHAOCH TAT®R  TATaua
Cmocol6 pasrpyskH XOoBEma OPHEYARTENBEN}
MagciMansHad TrAyOHMHA Pe38=—
HHA, MM 300 350
liupins BaxXBaTa, MM 2720 2850
Tux mpEBOZA THApaBAIecEul
CucTesa yNpaBIeHHHA THZDABARYECRAA SIEKTPHYECHAA
['aCapuTHHE DasMeD, MM

AAMEA ¢ 0asoBOoff MamEHOH 10420 12200

BHCOTA 3300 3600

EHPHER 3245 3400
Macea, KT

¢ TATAYOM 19000 31500

¢ TDYETOM 37000 57000

(pogoxxuTeNEEOCTE Paloyero UMENAa CKpenepos I3=13 coo=
TaRNfeT B CpejHeM 5,45 MWH NpE NepeMeneHME TI'DYHTa H8 pac-
crofEwe 70 300 M m 6-7,6 wMmH, Ha paccrofEme 350 M y ORpe—
nepop A3~I1 cocramimeT B cpepHeM 6,05 MHME NpE NSPEMENEHHH
rpyETa -B& paccrofume Ao 400 w.

[lo gaEHNM XPOHOMETDaEHNT HAOIDACHH{ TexXHWIECEad IPOH3-
BORUTENBEOC?E CEpenepa J8-I3 cocrasuma 165 M°/4 mpE nan:-
goctH 300 ¥. C.ypenudeHwsM JeNbHOCTH NEpPEMENEHEMA IPYyHTa
OHA MajaeT, HampuMep, NpE mansHOCTH 400 M CHESMNACH HA
[1=3T7%. 7 ;

L
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Hpnnanunm;ﬁumn anpanﬂpa A3-11 ronmeGnerca or 90 go
II9 m fq, B cpepHeM 95,2 M 3/ nne aansrocTH 300-350 u.

Conpor¥snende ABMXSHMO CAMOXOXHMX CKPCROPOB NMpE Halope
I'DYET2 P HECKONBKO pas Ooaime, 4eM HDA er'0 NepeyeoEoHMM,
T.8, KOT'7A OH pPACOTAST KAK TPAaHCNOPTHAA MamWHA. "Harpyska
HA BEAYEYD OCEH CAMOXOZHOro ckpenepa [i3=I3 ¢ OQHOOCHHM TH-
IrayoM 0X0ZNT A0 66% ¥y nopomeeld mammEd ® 0 50% y EHarpyzes-
HOM ¢ rpyHTom" /2/. lloarouy NpR HANONHEHM KOREE CKpenspa
PDYHTOM HEOOXOAMMO AOMONHHTENBHOE THIOBOE YCHRIHe, pA3BHBa&~
GM06 TPAKTOPOM=TONKAYOM. [IDHMEKEHMO TOAKAYSH CNOCOGCTBYET
TAEEe YMOHBENSHMD HArpyaor, relficrsyommux Ha Xoxosoe o0opyao—-
BEHKEO M TDAHCMMCCHD TATAYA, YBEAHUYMBAET €r'0 MEEPEMOHTHH[
Nepuoy.

BHcorkaa adgexTHAHOCTH NpHMeHSHMA Toxkewell o0nAcEAeTCA,
B Nepsyn ovyepexns, Tew, YT0 HSHEProeMKOCTEH 8afopa Dpyara Do-
BHESETCA ¥ NOJBOAAET CHEMATE CTDYRRY Gonmmmel TOMWHAM, &
NpE HEAO0CTATOUHOH BendWywHe TATOBOrO VCHIMA HANONNEHHE KOB-
Ea pesKO CHMNASTCH M Zade NpeKpamaeTcA. TATOBOE YCHINE
OpR BTOM DACXOAYETCS HA NepeMemeHWe CRpenepa, HA PeSAHHe
M TDeHHNEe TIDYyHTA B NpH3MEé BOAOYeHMA. [losTOMy ONTEMANBHO
HeoGXOHMEMHEe MOWHOCTH TpskTOpa=-TONKaYa AAf CcHpemepos A3-13
= I180=-250 n.c, amA [3-II = IDO=I30 x.c.

HecnoxosaHMAME yCTEHOBAEGHO, YT0 KOBE CAMOXOXHUTO CKpe-
nepa 13=13 & JI3-11 Ge3 Tpakropa=ToNkaus HAMONHACTCA HE
Goxee wew 5 60%. [pe 3ToM HaGADAALTCA MHTEHCHBHOE CyRCO-
BAHEE KONEeC, M3HOC HOKDHmEK ¥ 'TPAHCMMCCHA OAHOOCHOIO TATA-
Yde

CToMMocTh MamMUHO~YACA CKpPENepHHX padoT NpM OGCAYKMBARUN
ONHEUM TPaKTOpOM-TORKAYOM COCTABAAGT!

NDR 2<X CKpenepa-x B Kounxexkte - 9 py6G/w no JAS-II,

16,35 py6fz mo A3-13;

NpHE 4=x ckpenepax p EoMmmexkte =~ 7,93 pyd/u nmo BAS-II

¥ 14,69 py0/q no J3-I3.
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BHBOXH

I, OCHOBHHEM NPSHNYMECT) M CAMOXOZHNX CKPEmepoB nepep
- NpMuenEEME ABIAEYCH BHCOKAA TPAHOMOPTHAR CKOPOCTH B I'DYy-
RONHOM H TMOPOXHEM COCTOAHME.
B paGoveM muKAe TPAHCMODPTHHE OMEpAUMM SamUMant A0 72-
0% ppewenw, [opumenne CKOPOCTH JBHEGENA CAMOXOAHNX CKpE-—
Hepos mOpOXHAKOM X0 40 KM/dY, ¢ rpysow xo 25 EM/U yBeaWyH-
paeT NMPOR3BOAMTEABHOCTE B 2-2,5 Pasa NO CPABHOHEY C NMPOH3-
lmmannnm NPHQENELX CKPEnepop TAKOE Xe eMEOCTE (@ =
B-15 u°).
2, YsenWdeHNe UHCHS CKpemepOoB ZO 4 Ha OfNH TOAKEY MOB-
ponsger CHUSKTS cefeCTOMMOOTE MANMEC-Yaca Hx DalOTH HA
[I% mo A8-I3 ® 5a I2% mo [3-II.
3+ Cguoxopaue ckpenepu A3~-I1 m [3-13 menensecoobpasko
NCNONESO0BATS HAE 3esmiepofiEyx padorTax 0es NpEMEHeNHA TPAXTO-
pop~TONKauEH. 563 NONOAHHTENBHHX TAPOBHX YCHNHR C MOMHOCTEN
OAHOTO &BTOTAravya KOBE CEpenepa sananmAercs Ea 40-60% reo-
MOTDEYECKO. OMKOCTM, B BABKCHMOCTH OT DASHOBMAHOCTH M (M3H-
N O-MEXAHWYECKOrO COCTOAHMA TPYHTE.

IlunTeparypa

l. 3ene R A AJM, Manuau zua sewnsmux pador, "Namm-
socrpoenne®, M., I975.

2.Cadpporosn A.H, Hosan TexmMKa ZNA CTPOHTENBCTER,
"T'uapoTexHuWuecKoe crpowrenscrso”, Ik 10, M.,
1976,



72

®.%. BETIOB

B.ASAXAPYK

MHKEHE DY
V.M HALATHH
KAEL.TeXH,HayK

(CAHUAPY 10:, B oA Xyphua)

L]

MEXAHM3AIIHA MIAHWFOEKH TPACC [IPH CTPOHTENLCTRE
BPEH B OPOCHTENbHHX KAHAJOB

Ha crpoRTalbcTBRe BOAOXO3AHCTBEHAHMX OOBEKTOB B COCTAERE
MeJHMOpaTMBHEX Dadof oco0oe WecTO 2aHMMaeT CO3[4HWe ApeHAX-
HHX CHCTOM M OTKDHTON ODOCMTERLHON CeTH, OT YDORHA MOXAHM-
3aUMK KOTODHX P HeMOONBNejH CTOUEHM 3aBHCHT CcelecTOMMOCTH
CTPONTENLOTRE, 8 TEHEX® CDOKN BBOJA 3&Mens B CeBOOOODOT.

B soHe OpOmEHNME MDA MEXAHKZAIWH CYPOMTENBOTEE SAKDHTO=
I'0 IOPUSOHTANLHOrO ApeHAEs TpaH@efiasM, weXeRsM M GocrTpaH-
mMeHHEM CMOCO0AMM OCHOBEHE TEXHONOI¥YECKHE ONepPamMW (CTpHB-
Ea TpaHEeN MM mEeNHM, YKIAZKA TPYOUSTOM NMHMM B KpyloBol
OOCHOKe TpaBHilO-NecUaHEM Gun:zTpoM, oOpATHAR WACTHYHAA
N NOXHAA SACHNKA TPAHEeH WIM MMM TPyHTOM) BHACIHANTCA
OXEOH MAmMHOM=APBHOYENAZYMKOM, KOTOpaf ¥ GOABMHHCTECS CAY4S
ep padoraeT nNo sapsHes NOATOTORNEHHOW Tpacece,

o zomy e DpEEGMNY (ASHECHME rOJOBHORK MAUMHN KOMTNEKCH
0O CINAaHEpPOBAHHO{ NMO07 HEBGIMD NOBE[XEOCTH) OCYHECTBAASTCH
CTPORTEABCTRBO OTKDHTHX OPOCHTENbHuX KaHanos I-Il THoopsaMe-
pa MazuHaMu HenmpepusHoro pedcrsma TEna TP=-20IB w 3TF=301
/1/+

TaxuM ofpasou, NP CTPORTENECTEE SAKDHTOIO I'OPH30ETAN b=

\ APEHANE M HeXOTOpHX THMODASMEDUS OPOCHTENBHHEX HaHamlOE
BHOMIHASTCR OfHAa CBORCTReHHas o0OMM BHMZaM paloT TeXHONOIH-
qYecKad Onepal¥s = NOATOTOBKA GA30BOH NMOBEPXHOCTH MAPEANENE
HO MPOEKTHOMY AHY COODyReHMA. [IpH sToM ASOCXOAMMO OTMETHTE
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4TO TOUHOCTE M K&YeCTEO MOATOTOBKHM TPACCH AAA palorfd aTkX
MANMH NMONHOCTED ONDPEAENAKNT KAYECTBO CTDOMTEABCTBA.

lloaroroska GasoBoit MOBEPXHOCTH TAK HASHBSEMOTD "ROpPH-
ra" AAA ApeH HAM TPACC NAA KAHANOOYMCTHTENBHED! MANKH B
9TON cliyyae BEEeTCHA, B OCHOBHOM, OOMECTDOMTENBHHMYK MamM-
HaMM - cxpenepauM [8-20, US-77C, [A3-12, Gynbposepamu
A5~17, A3~I8 u asrorpefnepamu [-557-I, N8-98, A3~1 u 7Ap.
12/

B CoOTBeTCTBMM C TEXHHYECKMMM TPeCOBAHHAMM K KaYecTRy
MOBEPXHOCTH TPacC OTHRAOHEHME BHCOT HEpPOBHOCTEM.NO BHCOTE
He JONXHO NPeBHEATE 4> CM NDH BHCOXOM TpeCyeMoff TouHOCTH
EfleDXHBaKHMA YKIOHa B3 npepenax 0,0002-0,05 /3/. OGmecTpo-
HTENBHHE MANMHH MOTYT 006CHeqYHTE TAKyD TOUHOCTEL TONBKO
OyTeM MHOTOKPATHHX MPOXOZOB HDPH NOCTOAHHOM WHCTDYMERTANL-

HOM KOHTpONE RauecrtBa, Orcupa Gonbsuas TPYAOEMKOCTE M
HW3Kaf NPOM3BOAKTENBHOCTE, OCOUEHHO 3aMETHAR TaM, THE Be-
InurHA cpe3ku gocrEraer 0,3 w u Gomee, NPOTRAREHHOCTE Cpea-
KM 3HAYMTENbHA, KOTZAa CKpenep padoTaeT B TpaHEee, B arToM
cnyuae, BaMONHEMB KOBN IPYHTOM B Hayale TAROr0 yuacTra,
CkpelleD BHHYXIEHE €XATH Ha BEechMa 3SHAYMTENBHOE pacCTOHAHES
A0 MecTa, I'Zé MOXHO BH{THE M3 "yopura™ M NMPOM3BECTH OTCHI-
Ky rpyHETA, 2ATEM BOSBDATHUTHCH B XONOCTYD K MecTy sadopa
IDYHTE H Teolle

Tagmm oOpa3som, eCHM ANA NMPOHIBOACTBE OCHOBHHX ONEpa-
nEA BOAOXO3AACTREEHHMX patorT paspaloTaHH H BHEADEHH B

NpOMSEOACTEO BHCOKOMPOM3BOAUTENBHNS MARHEH, TO BOMPOCH
MCX8HA3AUEM DAl0OT MO MOArOTOBK® TPacC B CYMECTBYNmMX TeX-
HOJMOMHAX He HalA® eme CROET'0 DEeNEeHMs M ARIADTCH AO HACTOA-
Hero BpeMeEm "yagumM MecToM™ B OpPraHMSauUME BOZOXO03AHCTBEEH-
HHX padoT. _
lpopenennye ormenod OWMBP CAHMIPH wccnezopawum /4, 5/
NOSBOAMIM “CHENATE BHBOA, YTO ANA BNMNONHEHWA TpacCONogIo-
TOBHT A BHEX pagor 3 TEXHONOTHYECKNE KOMIMIEKCH MaWdy AnNA
CTPOHTENRCTEE APEH W ODOCHMTENBHHX KaHANOB HeoOXOfHMO
BRIPYCHEE CNEUKan#3NpPOBaAHHOR MIAHMPOBOYHOM MaNHHH.
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Ha ocHoBanus cocramrnednux CAHAMPH rexmmvecxux TpedoBa-
Hifi 3 I'CKE mo mppuranmm I'mascpegas#pcosxoscTpos Oun paspa-
OTaH M HBTOTOBAEH ONWTHHH 00pABEIN MONHHH ANA MA&HMPOBKE
Tpacc.

SKcrasaTop-maarupoBmuk Mapke Bl=-301 (puc. I) BumMONHEH
Ha 0a3e WHOTOKOBEOBOTO TpaHmeliioro skckasaropa 3T¥-354 ®
npeAEasHAYSH AAA paspasoTKE "kopura" mupkEON 3 M, raylR-
Ho#f 0,75 w 2a OfHH MPOXOX C BHAGPEKMBAHWEM 3JANAHHOTO YKAO-
Ha B rpyarax I-il rpynnu.

B XOoHCTpYKIMM DECKABATOpA 3aMeHeHH padoyuil opraH ® ABH-
TaTeNb, 4 TAKEE H3MEHEHA KOHCTDYKUHA XOZOBOW YaCcTH.

nasWpOROUHAR MamMHa 06OpYAOBaHA (pPEesePHO-CKPEOKOBHM
padouyns OpPraHOM, EaBeMEHHHM HA TYpacHufi Ban sKCKaBaTopa,
W BKNDYaer B celi (pesd, CKpeOKOByD UeNs M 3aYACTHOR HOK.

¢pesy NpeRHA3HSYEHH AAA paspadoTHM M TPAHCNOPTHPOBAHMA
IpyHTa B 80HYy AelicTens ckpeCxoBoif uenu. lepand pesa OTHH-
qaeTcA OT NpaB0of HanNpapleHWEM BMHTOROJ NOBEPXHOCTH.

Cxkpefkopand Uens, ABNAACH KONEBDEMM ¥ TDaHCTOPTHPYOWIM
padoYMM OPraHOM, CIYRHT TAKEEe NPHBOZOM AAA BPameHHA (pes.

SayucTHON HOM NMpeAHA3HAYEE ANA 3AUMCTHE IDTAHMpYeMOH
NOPEPXHOCTH K NOASYM OCUMABEeroci TPyHTA B 30HY paGoTH
TPAHCTIOPTHPYXMMX OPraHoB. Hpernenue 3a4MCTHOT'O HOEA K
pame ~ WapHEPEOE, UTO NMO3BOAAET PETYAMPOBATH HOAOXEHHE
pODNEro Oprana B BEPTHKANELHOM MAOCKOCTHM ANA BH{E PEWBAHNA
nonepevyHOro YKAORA MNaHMpyeMold MOBEPXHOCTH.

PaspaGoTanuuii poMmiM OpPraHoM TPYHT TPaHCMOPTHPYSTCH
[0 MeTAANWYECKOMy meaoly (XoTKy) CKpeOKOBOW UENED B NPUGH-
HHJl OyHKep Tpamcnoprepa, NepeMemapmero rpysT ® oTsal.

KoHCTpYRUMA 3TOro Tpascmoprepa OCTaBleHa, B OCHOBHOM,
Ges WSMeHEHW), yBEGNMUEHA NMER er'0 ANMEA. BeaymuM RBAAET-
CcA BepXHUit Gapafad, NPHBOAHUMHI BO BPAWSHHME KapAasHOM ne-
pepadeil.

YnpapneHue NOALEMOM H OMyCHAHMEM cEAaaMBAOMEeNCA HacTH
TpaHCNOPTEpPA OCYWMECTRARETCA Tpoco=-GaoUHOH CHCTEMON C TpH-—
pogou or Killl.
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LA ocymecTBAEHWA ABTOMATMYECKOrO M MONYyaBTOMaTHYeC-
KOT'0 ynpasneHusa palouWM OpTaHOM Ha 3KCKAaBRaTOp~IIaHADOB-
LMK YyCTAHABAMBEETCH CEDHMIfHO BHMYyCKaeMaa anmaparypa
"pofune=2". YyRCTEMTENLHHMK BAEMEHTaMM "lpodunA" ABRNA-
OTCA MYNCBO ZAaTuMK (And ABTOMATHYECKOTD BHIEPXUWBEHWA
38/laHHOTO YKIOH&) W JATYHE YTHOBOTO NONOReHMm (AAR MO~
nepevHoli cradmamaaund paGouyerc OpraHa).

liymoso#f zaTeux padoTaeT MO KONHDY, ANA Yero B KoM=
mnexT OGOPYAOBAHMA BHCKABATOPS~TNAHHDOBMMKA BXOXMT
yCTpOkicTB0 ANA YJCTAHOBKM XOMMPHOrO TpOCA. ITO YyCTDOM=
CTBO BENNYAET B celd paszBUEHHe CTOHKM, AKOpA, GapadaH
pasMoOTHEH M HATREHYD CTAHOMD.

CucreMa -ynpasneHud padouMy OpPraHOM KOMOMHMDOBAHHAR
M npeacramafeT co00i I'MADONDKBOA C SNERKTPREMUMDOBE HHHM
yUDaBIEHHEM (pHC. 2).

Ip o0ecTOYEHHHX 3INMEKTPOMATHHTAX YNPaBNAMMUM MyHEED
THAPOBNEKTDOAONOTHUKE YJAEDENBASTCH NDYEREAMHM B CpejHeM
NONOREHNH, OTKPHBAA TEM CamHM JMHHKR yhnpasneHus "G";

NpM 2TOM B pacnpenenurene P=T75-B2 OTKpHBAETCA NEpPENyCH—
HOjf KAamak M OCHOBHO[/ MOTOK Macia ABMXETCA NO XMHER "a",
lp nmopsve HaNpAMEHMA Ha OZHMH H3 SNEKTPOMABTHHTOR JyNpaE-
NANMEr0 30JOTHMKA MIYHEED NepeMemaeTC® B OfHO M3 Kpafi-
HUX NONOEeHHM{t, sanupaeT NMHUD "G", NepexpHBaeT ABMEEHHE
Macla Yepes nepenyckrof KAANAE pAcNpegenuTend M O0T-
KpuBaeT IuMHAD "B" K MCNOAHAKLMM THADOOMAMHZDAM,.

[lpuemounye HCNHTAHUA SHCKABATOPA-MISHWDOBHMKA Tpacc
=301 BUMONHANMCE C ANpENR MO ceHTAOpPE [976 r. Ha
BHOBH OCPaMBaeMuX 3eMuAx I'ONOzHOU CTENH.

da BecEk Mepsof MCMuHTAHM{ MamwHA npopadorama I84 u,
M3 HMx 4YHMCTOH HenpepuwBHO# padoTH - 64,8 4, MOATOTOBHB
npu 3ToM 8 "kopur" ofueit nporaEeHHOCTHEN 3320 M. OGbew
pazpadoTaRHOr0 TPyHTA cocrTaBmn B485 u°.

MakcHuanbHas NPOM3BOXHTENBHOCTH 34 Yac YUCTOrO BpeMe-
HH, AOCTUTHYyTaA MamMHOl, cocTaEmma I77 ¥° 1o I'PYHTY B
TEEDIOM Tene,
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Tuxnuxu-aﬁnnnguraunuanue NOKGBATENH PasoTH MAEMHH,
moAydYedAHHe NPH HCMHTAHWAX, CAEAyDmMe:

- NMPOM3BOAUTENBHOCTE 38 YAC DHCINYATANMOKNOTO BpeMe-
sy - 85,5 u;

- NMPOMSBOJMTENBHOCT: B8 YAC CHEHHOr'D BpeMenu - 60,5 u°;

- KopdOMUMERT TexHomorwueckoro oScaymmsamua - 0,71;

@ - KoapfuuMeHT HajexXHOCTH TEXHONOTMYECKODD npouecca -
0,98;

- KoQuuMeHT HCMONE30BAHHA SKCMAYATAUMOHHOI'O BpeMe-
ot -~ 0,65;

- KOSd@HIMEHT MCNONL30BAHASA CMEHHOTO BpeMend - 0,463

[lokasaTen BafeXHOCTH HOHCTDYKUHMM SECKABATODA-IUIAHW-
POBUAKE &

-~ HApaGoTKA Ha TEeXHUYECKMN oTHad - 5,4 4j

- goadduuMesr roroesocTH - 0,61;

- KOSQJMUMERT TeXHMYeCKOTo HCRONMB3OBaHMR - 0,57.

Monyueruue B pe3yiETATE UCMUTANMY NMORASATENM, HHXE
SANOXEHHHX B TeXHWUecKkue TpeOOBALMA, DOERCHAMTCA
PAZOM KOHCTPYKTHRHHX HeZOCTATKOB MANMHH B [&N0M M &RT0~
MaTHYeCcKOl cucTemoll ynpamnerus "Hpofuar-2" B waCcTHOCTH.

HcnuTanuAMM yCTAHOBNEHO, YTO MAMMHEA YZXOBAGTBOPHTENRHO
BHNIONHAET PCE OMADaUMW TeXHONOIHYeCKOro npoueccs, OAHMBKO
HecTadnibHan paGoTa IMAPOANEKRTPHYSCKOR K ABRTOMATHYECKOH
CHCTeMH YNpaBleHnAa He MO3BonuAa AOCTHYS TpelyeMoro Kave-
¢TBA WIAHWPOBKM. 3feCch CAEAyeT OTMETHTE, YTO BCe "Kopura®,
BHNONHEHHHE MaunHolf, CAANH B NPOMSBOACTBO MOCHE HE3HAUE-
TENBHOM AOPaGOTKA CKpenepoM (BpeMs yCTpaHeHHSs HApymeHWH
TeXHONOTHYecKoTo npoyecca = O,I7 4.).

B pesyasTaTe MCMHTAHM Oun¥ paspaloTaHM PeROMEHAAINNM,
HanpaBlcHHHE HE yCOBE&DMEHCTBOBAHWE HOKOTOPHX YBNOB NuaHK-
poBmMKa, THAPABNMYECKCH M aBTOM8THUECKOH CHCTEM ynpaBie-
HMA o

Ha OCHOBAKWM MaTepMAnos HCNHTAHMN OWNTM BHECEHH WaueHe-
HHR B KOMCTDYKUMD BHKCKAPATOpA-IUI2ZHMPOBHHKA, C YUeTOM KO-
ropux B I'CKB no MppuranaM BuNymeHa ONWTHAA MapTHA M3 5
YKOSAHHKUX MAWMH.
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I.CnpaBog EUK M0 MEXAHABAIMK MERUODATHBHHX
paGoz, M., "Komoc"™, I974.

2.CHMCcTeMa MalMHE AMA KOMIDIOKCHOM MeXaHuSAUAN
CEenBCKOX03ANCTEEHHOTO NMPOM3IBORCTRA Ha I976-
1980 rr., wacrs 0, "™Meamopagua®™, WHAUTOH,
Ig?ﬁl

3. HHCTPYKUMA 10 OPOBKTHPOEAHND OpPOCHTEABHHX
cucreM, 4acts YU, "lpenax Ha opomaeMux 3emanx",
BCH-N-8-74, M., T1975.

b, BepaAaHc R MR B.H., K Meropure onpepenenns
AOMyCKA HA MpOeKTHHHE yknoH TpyouaTOR ApEHH
npe cTponTeascTBe, CO.MAy4YHHX TDPYAOB, BHI.
143, Tamxent, CAHHWPU, 1974,

S5.bepaasecenft B.H. Texnonorms m opranssanus
padoT mo noOAroTOBKe TpAcc ApeH, Hayumwe Tpyau
BACXHHA, MporpeccHBHNEe METOAH CTPOMTEALCTEA
8aKpHTOTO JpeHAY¥Aa HA OpONAeMHX 3eMuanx, K.,
"Homoc", I1977.

A.5. TYPAKYIOB
aCInMpaHT
(CAHMHPH wu,. B.J.Xypmna)

O[HT [PIMEHEHMA KAMEHHOTO KPEMAEHMA HA PEHAX
CEBEPHOM 30HH CYPXAHMAPBMHCKO{ OBNACTW Y3BE-
KHCTAHA X)

OrpanMdYeHHOCTD BOAHHX pecypcoB CypxanHpapsMHCKOW 00—
RACTH OCYCHOBAMBAET HeOOXOAMMOCTE OCYWMESCTBIGHMR Mep MO
i ahfeKTHBHOMY WCMONBSOBAHMED BOAM, JUKBHASNME NOTEP: €8

x) PaGoza BumoAHEeHA MOJ) PYROBOACTBOM KaHj.TEXH.HAyK
X.AJMpuyxamenopa.



80

BO BCEX 3BSHBAX OPOCHTENBHON CHCTEMH, HM3HCHEHND W HCOONB~
S0BAHMN ZOMONHETEABHHX HWCTOUYHHKOE.

E oTgensHHEe MHOTOBOLHHE I'OAH HABOZKOBHE pacxoad, a
TAKEE DM METEHCHBHHX NOXAAX OCGDASYDNMECH CENERHE MOTO-
RA HAHOCAT CoubmOf ymepl HADOZHOMY XO3AUCTBY U ocoGSHHO
TURPOTEXHUYECKEM COODyXeHMAM. [lOoDTOMY NepBOCTENEHHOE SHA-
4enne B O0DEJE C CENAME NPUHMAZLIEEMT MHXSHSDHMM COODyXeHH—
W,

Ana pex CypxaHzapsu, NpOTeKaDNMX B NEcYaHO~TPaBHiiHO-
TaIeYHEKOBHY I'PYHTEX, X2paKTepHd WHTEHCHBHHE AedopManuW
[pyclia B NnaHe BCHEHCTEHe De3KOr'0 CBANA MOTOKE,

PasMuBH Geperoe OONYHO PAacNpOCTPARANTCH HA SHAUMTENE—
HUe yu&cTHH Gepera, AAHHA KOTOPHX AOCTHIEAET B HEKOTODHX
ciyuasmx 5-I0 k¥ Ha pexex Cypxan u Keparar, 3-4 KM Ea pe-
rax Tymomaur u Xoxmawnsg w I-2 ku H8 p.lepaGax. JaA sa-
LMTH Geperos M THADOTEXHUYSCKKX COODyEeHEH Heolxozuuo
NPOEOAKTE Cepero3auATHHEG MepONDHATHA He Beefft muuHe
. yYACTKA. '

[0 HezpaBHEr0 BpeMeHM ZamuTa (eperos 5THX peR 0f pas-
MHBA OCYmMECTBAANACE I'MaBH:EM 00pasoMm ¢ MOMOMBY Das3NWYHO-
r'o poja MECTHHX COCpy=eHMii ® KpenmeEs# (cmnas, X=Opoc—
TAHO~NAHENEHES JamMHd ¥ ADYTHE WMeNnKme KpelUieHHs M3 MecT-
HOPO MaTepuana), JaTpaTh Ha 2TH paGOTH EXETOAHO MO Of-
nacte cocrasnAn? (0,8-I,0 uak,pytneit. :

B nocnezuse ropm AnA SsudTH GEpPEroB NPUMEHANH XeXeso—
OeToHHHE M O€TOHHNE MNWTH Kak COOpHHe, TAK ¥ MOHOIMTHHE,
8 TaKke CKBOSHHE WNOpH M3 XeNe3oOeTOHHHX cBajf W 4YacTHy-
HO MMOpPH K3 CHBO3IHEX TeTpPasjpoB. Hce aTH SamUTEHE COOpy=-
EeHHA XADAKTEDH3YNTCRA BHCOKON CTOMMOCTEN, TDYAOEMEKOCTED
M 3HAYMTENBHMHMM CDOKAMN BO3BEJEHWA. B CBASH C 2THM BO3~
HHUETa E€00XOAMMOCTE paspaloTarTh ONEDATHBHHE M HHAYCTDH-
ANEBHHE METONH 3apuTH Geperos ¢ MCHOIS30BAHMEM MeCTHUX
MATEDHANOR .

Ha OCHOBAHHM M3yUeHHMA peXMMe paloTH cyuecTByDmmx Oo-
perodamMTHEX cOopy®eHMii H8 pexax Cypxanzaps¥, HaMl
NpeINOKeHd ¥ pa3paloTals HOBHE BAPWAHTH KOHCTDYROMH Ge-
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perosamMTHEX COODYREHMH, CYWMEOCTE HOYOpuMX 3 TOM, YWTO NO-
BEPXHOCTE O€perosSamHETHHX COODYEEHH| BHICAKASTCA M3 Fpym-
HuxX HaMHEH B MMOST MUBHWEHHY® WEpPOXOBATOCTE AMA I'alcHEs

pkopocTelff HaGerammerc H NpOTEKamWero BAOAL Gepera NOTOKA.

BapuwaHhT I.Ha deperosamaraux zambax (m = 2),
BEMOTHEHHNX M3 MECTHWX MaTepmanop (rpaBast, NMECOK) WBDPES
ragzpue 4,0 w yerpawsapTes BAOAE OTHROCA JyTo-0eTORHHE
daixm cevenmem 40x60 cw. Damgm sarmydnsorca Ba 20 cM @
0TROC AaMOn, Mempy CairaMu yRnazuwpaeTcs raduozsad cerTxa
BxE cM ¢ BepTUKANBHHME BHIOYCHKAME Yepes I W ¥ 3aNORBAETCA
rasegEO} Haopockod @ = I0 cu. [lomeper ofxoca cBePXy
NpoTHIABAGTCH emé DAs Tarad X8 COTHA W COeNKHACTOR BHITYC—
KAMH W CAalKEME NMpOBONORO{ aAuawerpoM 5 MM. Bo Halexanme
onon3aHRA RaMeHHOR EeODOCKE ¥ NOJCHMBH YKASNHPAGTCR ynop-
Haf Oalxa Ha rayouEs 2,0 w or zua pycma (puc. I).

BapuaBT 2.Bce BEgu SeMafimix DaloT MEeETHINE
¢ MepBHM BADMAKTOM, MO WeXJy CEeTOHHHMM peOpawi YAOXeHs
(yINRENE KaNHR JHaMeTpoM @ = 30 cu Ges ceTkE (pmc. 2).

Eapuanar 3. [locne E03RERRHMA BECRABATODON 3&~
WATHOM ZaMOu CGynBA036pOM MIanupyerca orxoc (/m = 2),

Ha KoTopdM yKIaaupaeTCs radMOHEAA CETRKA ¢ MDOBONOYHHMA
punyckaumn ¢ = 5 uw uepes I M B ZaXMATHOM TOPAAKE, NOO=
1e qyero sacunaercA 40-CaHTHMSTDOBNM CHOeN CyNHERMKA

¢ = I0 cu - orxogom CapyaccuicKoro rpEBHiRO~COPTHDOBOY
HOT'O 3apofa. CPepXy YKISZWHAGTCR BTODAA CeTKa N [eDeBs-
JWBAETCA NPOBONOKOM, BuUNymeHHOH WS HEXHOR cerxi. [ocue
yero MPOMSBOAMTCA olpaTHad 3acHNEa CPyHTa AL YPOBHR ZHA
pexn (puc. 3).

Bapuant 4. focne ycrpolicTra fanOu fa OTHOC
m = 2,0 Tpelgepoy yEAamuBapTCs KpymENe xawmm ¢ = 30 cm
caoem CGonee 6U cCM, 3aTOM OynbZ0sepOM NpoMaBopuTeR olpar-
naf SACHNKA PpyHTa. M2 BCEX BAPMAHTOB 3T0 Haufon¢e SEOHO-
uMUEHY, MexamusuposaHEAl Ha 90% (puc. 4).

B papwantex I ® 2 DPAcCCTOAHNE MEXZY peGpaMp-CGanranNi
3ABHCHT OT XapakTepHCTHKH TPykTOB (épera; NpH IpaBoiac-
TOM TpyHTe pefpa yCTpaWBaARTCA HEpe3 4 M; NMpE YMEH-EGHME
KPYMHOCTH I'PaBMf PACCTOAHME MeXLy CalkaM¥ YMCHEUASTCH.
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Bee pexoMeHIyeMHO BAPHAHTH KpemmeHMs Oeperoe OCymecTe-
neEd Ha p.Tynonasr. Sgecs AHO pekE M Oepera CIONEHH H3
maraza, MaKcHMAXSENM pasuep xausr @ = IS cu.

I MexaRMSamEE YEASAHHNX BADHAHTOB OTKOCH AaMOH
( M = 2) BUNMONHeHH C TOM DacueToM, BucoToH He Couee
3,0 ¥, uT00N WOXHO OO TNAHMPOBRATE UyABA03EPOM.

Kpowe TOro, Ha SKCHEPHMEHTANBHOM YYACTKS BHMNONHEHH
Taxze rayxme Enopk AmmEon 30,0 u moz yraow 60° x rewemmn,
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Puc.3.

OTKOCH EMOPH SaKpelNeHd N0 BAPHAHTY 4 C yueTOM I'TyOHHH
pasMupa. I'oNOBHEE YacTH WNOPH 3arnytneHdd xo 3 M OT no-
BeDXHOCTH AHA DEKH. -

PexomeHpyenue KpenaeHMA OCeperos no BapHaHTy 4 BuHMOR=-
HALTCA TpecroM "Cypxawrmppocrpoi™ mHa p. Tymonmawr Ha
yyacTKe 30HH asponopra "CapuaccmA™ CypxaHjapbHHECEOM 00—
nacti. [Ipn nasopkex I96S=-I976 rr. Hatnwganuchk ConsuMe
pasuHEH GeperoP peKH, HeOZHOKDATHO 3aTOMNANMCE EMIHE
NocenKk®, crapuil asponopT M MHOTHE MAONOPOLHHE BEMIM
KOAX030B. B Heuane uoHa I977 r. mo p., TynmomaHr mpowen
Masof0K, PACXOA KOTOPOro xoctur 300-350 m¥e, Q mas.madu. =
- 4I5 u®/c. Bce KpenneHMs BUAGDEANH MCMHTAHWA.

Paasme B CypxaHzaaphuECHOf oOCnacTH OeperosamuTHHE
paCoTH BHOONHAAMCE C HCOONL30BAHMEM B KayecTBe Kpenne-
HHA OeTOMHHX OGHWUOBOK, 3TH paldoTH AOpPOrOCTOAWME, TDY-
floeMKMe H He Besfe ecTh GeTOHOCMECHTENBHHEe YCTAHOBKM,
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B OTHEABHHX CAYYARX DACCTOSHEE NEpe-
posic mooTEraer 50 KM, & cawoe IiamHoe, [eMeRT,Jecc, WeCeHL
aAoTeH medeumToM HAs CypLasmapemHckoli odaacTH. IloMmso 8TOIO,
O0TOERHE® COOpyXeHRA Kaxmuft roj TpPeOyOT OOABWOIO KOAHYECTBA pe-
MONTHHX SaTparT.

B peAAx SKOHOMNE EMEHTA DEeKOMEHIYeTOA YCTDARBATE Oepero—
BAIETHHe KDeMMeHNd PeK NpeNropHOd 80HH, & OPH HANEYME BOJMIN
Kpyusoro xamss @ =30 cu no BapMasTy 4,¢ = I0 cM - DO BapEaHTY
¥, des HExHeff ceTxm.

PaspadoTanHHe BADHAATH KOHCTDYRIME KpeIIeHES NaM0 H HEIOD
dyIyT NpEMeHeHH WAA SamATH GepercB OT pasMuBa HA D.Cypxas X
Kngun-Cy .

Puck IKTEPATYPA

|, C.T.AATYHEH - PeryampopaHdEe pycaa, "Ceasxosmamar", M.,
1958.

J, K.®.ApTamoroB - PeryAMpOBOUHHE DACOTH HA PeKax B Npearop-
AuX paffosax. Hsm. AH KeprCCP, I957.
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A.A. KATHPOP
Kanj. TeXH, HAYK, NEPOKTOD
!’.E!HHHPH M. B, . Xypura)

0 IPHPOLE KOSGGMIMEHTA WESK M M¥TAX ETO
OIPEIENEHAA

B Hacrommee Bpems IAa ODpENENSHEA COPe MHEX cxopocTel
TEWeHNA TPOSKTHPYEMUX KAHANOB H NDPYT'EX OTKPHTHX BONOBOJOB,
padoTanmX OpA PaBHOMEDHOM IBHECHEN BONM, KAX NDABANO,
ECnoaesyeTcAa QopMyNa llesH, HMeDZAR BEN

V=CyRg, (1)

rxe R - rugpamauweckuEil pajmyc;
J - npomoALsuft yREOH BONHOH IOBEDXHOCTH;
C - rosjdurumestT mpomopiEoHamsHoCTH (mvemumit pas-
MEDHOCTL B MeTDHEYECKOR CHCTEMS — EODeHBL E3
MeTpa NeAcHEHE HA CeKyHLy), moaywusunl Haspa-
EHe Rosjfmmenta [llesu.
Kag mssecTHo, (opMyna (I) moxywesa ms ofmeli TeopeTH-
qeckolf ¢opMyl N pPABHOMEDHOrO pexEMAa
¢
—2 = R
¥ | (2)
3mecs %, - cpemEee KacaTeABHO® HANDAEEHWE CHBEIa HA OTeH—
Re (T.0. mO KOHTYDY CMOYEGHHOIO NepHMETDa);
¥ - yneasuuit Bec BomH.

CoraacHo MHOTOYHCAEHHHEM ONNTHEM NAHHEM NPH HamCoXee
DACHDOCTPAHE HHOM DeXEMe TOWePHd, HASHBAEMOIO OGAACTED HRAN-
PaTHYHOTO CONDOTHBXGHMA, JMEBES YacTh BHpaxenus (2) mpomop-
ONOHANLHA CKODOCTHOMY HANODY, T.€.

G 2
=777 ¢
The A s GespasmepHas BeAHYNEA, HasupaeMas xoadimImEeRTOM

IENPARAEYE OKOI'O TDEeHHA.
lomcrasomka (3) B (2) ® pemesme orrocwremsEo )/ aaer:

V=1€’7-1/Fi (4)

dopmysa (I) moaysaercsa B3 (4), BBemeHHEM 0C0SHAueHET
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Jns ompenemesns xosdjmimenTa llesH WLNE BXONAEErc B HEro
k09 fiMIEenTa IEADABANYECEONy TPeHES A CymECTBYyeT MEOXECTRO
(opMya, NOyWeHHHX OyTeM OOpadoTKM HATYDHHEX R SKONEDHMeH-
TANBHNX JAHHEX. DOABMAHCTBO H3 HEX CBASHBAeT WECASHHOEe 3HA—
yerwe C © IEAPABARYECKEM pamEycoM A H HeKOTODHM KOSqm-
[EeHTOM WePOXOBATOCTE /7 , SABHCAEM OT I'DyHTA NORA HIN Ma-—
TepEaAA OGAMIOEKE, B YACTHOCTH, CHIA OTHOCATCA BechMa Dac-
npoorTpaBsHHEe Jopmyiu @opxrefivepa, Masmurs ® H.H.[aBmoBowo-
ro, & Tagxe Coxee ciaoxine baseHa H l'amramse-Eyrrepa. B He-
xoTopux dopMyaax SHaveHme Eooffmmuenros C mix A onpexe-
AMeTCA B BABRCHMOCTE OT IENPABINYECKOr0 pammyca X K. BHC-
TYO2 WePOXOBATOCTE 4 , EMEDEI'0 HeKOTODHE (ueNveoKkHH OMuHCA
(fopuyaa H.B.Ermasapopa, A.N.Ysaposa x xp.). Hamosen, ecTs
$opMyas, onpefeisomEe KOSPIMIMEHT I'MAPABANYECKOrO TpeHMs A
B SEBHCEMOCTHE OT BHCOTH BHCTYIA WEPOXOBATOCTE A H WECIA
Peitmoannca Re (fopuyms A.[l.Komsdpyra, AMSTEyas B XD.).

He pacCMaTpHEBAA BCEN0 MEOIOOCpasMA CymeCTBEyDWEX JopMyx,
OTMETHEM, YTO OHE PASPAOOTAHH IAd BONOBOMOR ¢ XECTHHEME CTEH-
KaM¥ ¢ TAX Hasumaewmoft "sarpemnensoft” mepoxopaTocThD. OuEAKO
HCCASMOBAHNA HA PeREX, BACKYNMX MEOI0 HAHOCOP, YEASHBADT HA
CymecTBeHHOS HSMEHeHEEe IEIPABANYECKOI0 CONDOTEBIEHNA B HOTO-
K€ B SAPACHMOCTE OT HHTeHCHBHOCTE M XADAKTepa IBHEXEREA HAHO-
COB,

CymecTsoBanme "nomsmzEoli™ mepoxosarocTm orMesart C.T.An-
ryuun / 2 /, A.M.Myxemenos n T.Xypaer / I0 / ® mp. OwemmmHo
TaKAd MePOXOBATOCTH, CBASAHHAR C NBEECHMEM NOHAKX HAHOCOB M
opasoBaiieM NONBEXHOrO IPANOBOTO peabeda NHA, MOXOT OTME~
9aThCA B BO MHOIEX XARAASX, TDEAHCOODTEDYDINX SHAVETeMLEOE
KOAFMYECTBO NeCYaHHX HAHOC0B, K KOTODHM OTHOCETCA OCOBMEHCTBO

OpOCHTe BHEX KaHanop Cpegeefll Asmm.

JIng DoMOGHHX KEHANOB DACYETH C onpeneNeHmeM Kosdimimen-
Ta [lesE N0 TPANMIEOHHHM (fopMyNaM MOI'YT NPEBECTE X 3aHEREHND
ckopocTefi TeweHWs UPH CONBMEX pacxomax (OIAacHOMY ¢ TOYKM 3pe-—
HAA BOSMOXROOTE HX DASMHBS) ¥ SaBHUSHMD CKOpOCTel NPH MAJHX
pacxonax (COOCOOCTEYDUWEMY HX Samiedim).

CrenyeT modaBdTh, 4TO HCOOUBIyeMHe OpH pacYeTax 0 Hal-
doJiee paclpOCTpaRSHHEM fopmynsam Memmura ® H.H.[dapaoBckoro
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SHavEHRd KOO(NOPMeHTA WepOXOUBATOCTE ODPREMMEOTOA N0 TAGNH-
jaM, B SABNCEMOCTH OT CJORSCHOE XApaKTeDMCTAKM T'pPYHTOB,
CRATADEAX AOXS KAHANA, H MOI'YI S58MeTHO OTIARYATHCA OT
"paEKTHIeOMEK ", YTO U KDYIHMX KHHAJOB MOXET NpHBECTH K
HEmBIATENBENM UOCJHANCTRHEAM.

- Buxox MOXHO Omne OH HafTR, HONOJARSYA A DACYeTOB
GOJRDEX KAHANOR SMORPHYECKHS KDHEBHE 3ABHCEMOCTHE KOS9
Ta llesm MR xobddRIMEHTA MEpPOXOBATOCTH B BZBACUMOCTH OT
HANOAHGBEEA AR pacxolla BOMH, NOCTPOEHHHE MO JARHHM HaATYD-
HEX EsuspesHnjl HA KaHane-ananore, lpEMep TaAKMX CBA9e# B
suge xpusax /7= f£(5), mOOTDOEHHNX IO NAHAHM TRIPOMSTDEIEC
KEX ESMepenn#l Ha AMymaphbe, MOXHO HAliTH B padore A.M.Myxa-
uegosa B T.Xypeese / I0 /. Omiaxo Taxof nyTh CJAOEEH M
LHGEMO, He TEpDARTADYeT OT BOSMORHOCTH CYUeCTBEHHHX OWHOOK.
ligso 3 TOM, 9TO HONOMRIYA MarepRady HadanmeHud, HETYPHRue
sRavemia koshfurmenta illean, coraacho (I), BANO BHWHMCAATSH

o gopMyre g
- VRT (6)

Ouerumne, OMHOKY ANMHCIAeMEX 3HAYeHEE C ompemeasoTcA OWRS
HaM#, ¢ KOTCDHMA ONpeNeneHH THIEPABANYECKNE STEMEATH NOTOKA
BAONNEE® B IPABYD 9AOCT: EBnpexeHus (6). [Ipr mpasmieso opra-
HES0BAHANX PEIPOMOTDHYECKAX B3MeDEHRAX CPeIHAL CKOpPocTs V
E MumpaBazgeckmfl pamuyc A OOpENENHOTCHA ¢ ommOMoM I-2F,

TogHoCTs 20peReNeRda NPORONBHOI'O YKJAOHA BOXHOER DOBEDXHOCTH
SHAMNTEABHO HUKE.

Hax uapecTHO, yKIOH BONHOM [IOBEpPXHOCTH BYYHCAADT,
PASHELY YPORHe# RONH B EByX CTBOpAX, PACHOJOEEHHHX BHIE
H¥X@ CTBOPA TEIPOMETDHMYGCKEX HSMEpeHHl, HA DacCTOAHEE Me
creopav®. [IpH 2TOM, BRENY Manod BeANMYMHH YRAOHA, 8T0 pac-
CTOSRKAE UDEHEMADT BO2moxHo doabmeEM, [lcaTOMy DO pesyABTATAM
H3MEDEHAl oupeiensuT CpeNEDD BEANYAHYy YHAOEA HA yYacTEe
JHAYETE/BHOrO OPOTHEeHFd. lakolf oCpoRHEHHNE YKIOH MORET CY
MECTROHHO OTJKYETHECH OO BeAMYAHe MEeCTHOIC YKAOHA B CTBOpE
I'IIpOMeTPE 4eCKEX RuMepenuii, KoTOpad JOARHA BXOIMTE B HopMy-
ay (6).
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CrexyeT moOaswTh, WTO TOYHOE H3MSpeHEe ypopHel B
YKIOHHHX CTBODAX BECHMA 3ATPYRHETENBHO R3-34 HCRaMeHHH,
BHOCHAMHX OyALCAIMER, & Takxe BO3MOKHHEM DONEDEYHHM Oepe-—
KOCOM PONHOE NOBEDXHOCTH B CTRODAX MOX HefCTBHEM IWDEyAH-
MEOHHEHX TeweHEfi, PeTpa R HNPYyTEX daxTropoB. BceM CKa3saHHLEM
MOXHO OOBACHETE OHABHMA pasdpoc HATYDHHX TOYeK ODH ONmpele-
neHuRr xospPuimedTa lesr (mim xosddumuenTa mEpPOXOBATOCTH)
No HaHHHM H3MEpeHHEE,

HeMm mpemsaraeTcA METON onpeleneHunA kosdfmumenra lle-
31, OCHOBAHHH H& CTPYKTypHOH mEyXMmepsoff momenx / 4 /.
CymsoCcTs 2TOZ MOJeAM, LONPOOHO OMMCAHHas B padorax / 4, S /,
JAKADYALTCA B TOM, STO BEXTODHOE IIONE OCPENHEHHHX MO BpeMe—
HE ckopocTeff peaibHOr0 TYDOYJEHTHOI'C MOTOKAa 3aMeHAeTcs JIBYy-
MA BSAMMHO OPTOTOHANBHHME BEKTODHHME MOAAMA: MDPOZOABHHX
cropocTeft, OCpDeNHEEANX MO BpPeMeHR Lf ¥ OPTOI'OHANBHHX K
HEM mfmhm {n?.uauauaaa;ﬂu:} COCTaBAAOLMX, TOXEe OCpeJX-—
HeaHEX™’ mo BpemerE / b",. e

Haxmoe DoJe XapaxkTepu3yeTcdA pacOpelieleHHEM COOTBETCT-
BYNIMX CKOpocTef mo rayCHHe, BHDaXaeMuEM IAA MOAA DPOXOAbHEX
CKODOCTEH! AoraprimMEvecKHM EAM DOKasaTedbHuM (CTeNeHHHM) sa-
KOHOM, & IAA DOJA BEPTRKANBHHX COCTABJNADUMX, HAmpmumep, Jop-
Mynoit M.K.Hexuruna / 7 /. B pesyapraTe BEKTOPHOTO CJOESHMA
COCTARIADUMX B OOTOKE BOSHEKANT (MKTHBHHE TPAGKTODHR IPEXE-
HHA (OHR Xe PEKTODHEHe ARHHE TOK&), DacIpOCTPAHANUHEcCHA OT
IHa K DOBEePXFOCTH E OOpATHO.

Jias OONMCAHNA STEX TPSEeKTOpHM (AMHEN TOKOB) MOXHO HCIOAB-
J0BATh OBA napauarpnqunm jrpa.EHBHE.H -

% o = }
g = fd’ef {7
[Ipegeau EE.IHEEHI.E apmm: " "% " onpeuensnTCH
YCJAOERME O .:rf: d’ u J.:g-:,& 2 s THB 4 - PAyCHHA IOTOHA,

I) OcpenEerde o0 BpeMEHH TYALCANMOHEHX COCTABLADIPIN 3[eCh M
Ilajlee OPOM3BONUTCH M0 MOIYAD.

2) lpr moooabsoBaHuE dopmya M.K.HRxETEHA, DOAYYSHHHX HA OCHO-
BE ero msyxcraoi=ol uunf.n. B oOmem cayuae 9TO YCACERe
BHTAANHT TaK: O<y<

3) MasecrHad B Td/lpaBidKe MOojens ByccHHECKa REARETCHA OAHOMED-

BOR W NpepcTaBifieT COCUOM 4YacTHWR cayvar NpefAOKeHHON MOJE~-
nu.
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ﬂf-lﬂlllmﬂ OPHIOEHOIC CAOSA, Jﬂ;-;;lln OPOEKIHN BOC-
xonmme® maE HEcxouamefl BeTEE TpAGKTODHE (JAMHANR TOKA) HA
HHO Fpmn.l)

HF:

Puc.1.CKOpoCTHO® MONE M TPAGKTOPWM YACTHI MOAEABHOTO NOTOKA(ABYX=-
MEpHOrD).
B padote / 5 / noxasamo, wro mamsa { - OueHs Bax-
Huit napaMeTp mpejiaraeMolf CTPyKTypHOK MoXeaw B TYpOyAeHT-
HEX NOTOKOB Boodme. B 9ACTHOCTM, HMEeeT MSCTO COOTHOUEHHE

Vo b =[5 oo =95 (8)
BupasaDNmee ESBECTHOE ypasHeHEe Hepa3PHBHOCTH NAA MOTOKOB

Kag B NPONONGHOM, TEK B momepeyHoM (BepTEKANBHOM) Hampap-
AeHmax. OToupma, O9EBRUHO,

/Y drey
Vep = 2 JIQ}dffﬁh (9)

70 BHpaxXeHNe NOSBOAAET [0 HOBOMY HONOHTH K onpeneie-
aup kosdduimenTa Wesu C, npamma, MIA YACTHOIO CAydYas (op-
mymu (1), nunrnarawz?nwnrn pyciy Ooablioff NMMDHAH, KOI'Na IEl-
paBaugecKull pamuyc X mOCTATOYEO GAE3OK cpemHel rayduue
motoxa # . B atoM caywae fopuyxa (I) moayuaer BUPAKeHHS

Li‘p == U'=Cfﬁ,_7 (I0)

Taxoe orpanmyenge HeoOXONEMO OOTOMY, 9T0 CTPYKTYDPEAA
MoOens paspadoTaHa HAMM NOKA2 JRNL A IAOCKOIO XBYXMEDHO-
70 noToka (WARM NOTORAa GeCKOHeYHOM WMpHHNH), B HCNOAB3OBAHEE
IPHBOJMMEX HEEe BHBOZOB B odmeM caywae gopuyau (I) momer
OpHBECTH X ONMBOKAM.

Jlna masbHejmEx npeodpasopasmft (9) mcnoabsyes HOHATHE




T '{‘%-: (II)

B padore / 5 / morasaEO, 9TO JAA MONEALHOTO NMOTOKA,
SaMeHADMETO DeaibHuli, NDAPOMEpDHA SalNCh

C=PIV [cp |V [cp. (12)
CoBMECTHOS DPemeHHEe NEyX NOCAENHEX ypaBHeHME maer:
Jfﬁ/ﬂp / V; ffp y (13)

r'ue /1.!;, /EP - CPEemHAd N0 I'yOEHe NyARCAIMOHAAR COCTABLAD-
mag OpONOALHOR CRODOCTH.

o maHAEM SKCHOEDEMBHTEANBHNX Hcocaepopanuyt H.T.@asynid-
ga / II / ¥ NpyrEx aBTOpOB, CpPeXiAA KBAIDATHYHAHS BEANYHHA
NPONOJBHEX NyAbcammi 6, passEa yHBOEHHOH cpemuel ksampa-
TEYHOM BEJNUREE ONEpeVHNX (BepTHXANLHNX) HyAvcamud 6y ,

T«Cs
6 = 26y (14)

llepexoms K OCpPemHEHHENM NO BpeMeHE (MONyJN) ® BepPTHKAAN
OyALCAIMOHANM COCTABIADIHEM, MOXKHO NODHHATE:

SV Jep = 2/ [cp. (15)
Torma momcraexas (IS) B (I3), moaywmM:

Ve=/V3/ep V2. (16)
OTonma

/Lf,_'/qa = Q71 V; (17)

OrmeTEM, 49TO B padore / 4 / supamenme (I7) maso ¢ Koag-
gumeenToM 0,73, WTo, BIMMO, HegocTaToOwHO TOWHO. [lopcramnasm
{Irl’} B {gjl HMEEM

% or

Lr—t.f}?f? : (18)
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B TO Xe BpeMa, HCKADYAA ’&‘: 13 (II) u (2) r samenss,
E COOTBETCTBMH C DACCMATDHBAEMHM YACTHHEM CAyYZeM, DPEIDAB-
awyecknil pamEyc A cpemmeft TAYOHHN, NOAYSAeM

=Y g4J (19)

Hoxcrasoska (I9) B (I8) maeT

e qﬁ)/fé;{ﬁsgﬂ %’-Vﬂ’. (20)

lpn cpassenmm (I9) u (I0) BmmEEo, YTO OHN HEEHTHWHM,

€CAM OpREATH _
C= aaé* (21)

Popwyaa (20), D0 RaweMmy MHEHED, Aywme OTodpaxaeT (m-
SHYECKY® HPADPONY xosdpfmmuenTa llesm, yem fopmyaa (5), B
KOTODYD BXOHHT HENOCTATOYHO ACHNE 1m0 cBoefl CYuUHOCTH KOS(-
fRONEeAT IRIPABINYECKOTO TpeAma A . OTMETHM, YTO YHCIO-
BaS KOHCTaHTa (Qopmyas (2I) 2,3 = ﬂ,?Iﬁ’mw. O92BHIHO,
CAeNyoilyX PasMEPHOCTL: KOPEHs 3 MeTpa NefeHHul Ha CeKyH-
Iy.

LA NPEaKTHYECKO'0 HCMNOALSOBAHHA dopmymy (2I) meodxo-
OUMO HMETH METOX onpefcjeHMA nmapamertpa <44 . Taxofl mMeTox
MOEST OCHOBHBATHCA HA WMCHOOAL3OBAHEE NpHBENEHHHX DaHee la-
PaMeTpRYECKHEX YpaBHeHRH fmiTHUBHOA AMHMR TokoB (V). B ata
YPARHEHWUA OPH 9TOM HANO NONCTABAATD BHDEXEHHH, ONECHBAD-
U@e pacnpejeieHie NPONOALHHX [ M BepPTARANBHHX [yAbCALM-

OHHHX /P" / CKOpOCTEH 0O BepTHRANN: e
W RN S,
Pan u.nrqaa:u NOCTPOESENA JARHRI TOKOE R ONpemeJeHEA
{e; » COOTBETCTBYKMINX Pa3/NUALI BHDAXSHEsM, [DHHUMACHMM
AR OMECRHMA pacmpeneieHda ckopocret &% = /1,-"' /., pac-
cMoTpeR 3 pacdore / 4 /.

g naapHefmEX pacCyROeHRi OpEMEM AOTADAMEYecKyD (op-
Mydy pacOopeneieHRA OPONOJLHEX CKODOCTeR IO BepTHHANM, Opel-
noxedsyo WM.K.Huxnrneum / 7 /, BBella B Hee IAA Conbmeft oGm-
HOCTHM HEKOTODHE NMapaMeTp e , 4YTO MNPHBOIAT K BHPAXEHED

PR e T T
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-2 (16 G Fris-g).

flapaMeTp 4¢ - aHaJOTWYeH mapaMeTpy Hapmada B OOH9-
HO® (opMmyre JorapifmruecKoTO pacnpeneieBMA cKopocTell, Xo-
Topuil paHBle NPRHUMAAY NOCTOSHHHM JJA BCEeX HOTOKOB H paB-
aum 0,4. Omgexo mccaeposanus I'.B.Keneasuaxora / 3 /, B.®.
Tanvasa / 8 / ¥ MHEOTEX NPYTHEX JUYEHHX YKA3HBADT HA JOBOJL-
HO WMEPOKAE Opeliedd ero mameHeHma (0,38< =< 0,6).

QopMyaa (22) moaywaerca #3 dopwmyan W.HK.Hmkeresa, ec-
JE OPWHATH, 9YTO NOCAENHAA COOTBETCTBYET NOCTOAHHOMY S3HaTe-
HFR = 0,4. [[pREEMAS DOCTOSHCTBO BEpPTHRANBHOE COCTaBAAD-
ueif CKOPOCTE OyAbCAaIH / F‘Jf oo rayoRHe B3 BTOpPCIO ypaBdHe-
HEg (7), DonyIHM

SISF o (4-8)
M OpeHedperas cs' Zf,, 88 MAAOCIED -

I= [ Uglep T (24)

lMomerasars (24) B (22) mMeem:

E='¢"U{ﬁ§ (fwkf f) "’?"# ’:5] (25)

llanee, momcTasaan (25) B mepeoe ypapHeEHe (7) B BHATerpi-
DY A, DONy9HM: ‘

li-44, =‘% L’E[("*H}%‘ 'ﬂ‘f)é’% ﬂﬂj{ma i

Tak Kax COIJACHO {23}. CYEBHIHO, HMEEM

h-d_ L
T- dT— Il wrau T 75

T0, ¢ yuerom (I7) ms (26) -

L -s8=2Bfass 509 f-035](h-3) am

Bes GOJBIOH MOTPENHOCTH MOXHO NOMYCTHTH TA:-*

(27)

Torma, pemas coeBsecTHO (28) m (2I), momy=um:



GY
x)

2 h h_
- Blusrad b0l T

Honoasays SKcHepAMEHTAaNbHHE (JACOPATODHHE) NAHHH
H.K.Huxuruaa / 7 / u Barypase jandwe C.X.Adaassmua / I /,
OXBATHBAKUHE BCEe OOAACTH COHNPOTHBIACHEA - OT peXHMa I'RIpap-
JANYSCKE TJAANKOTO pycaa N0 PexXHMA ¢ KBAEPATUYHEM CONPOTEB-
JeHNeM, M OpOHSBeJAN BuYAC/EHME CpejHEX ckopocTell mo dop-
smyae (I0), moxoms m3 sRavenult xosdfmimenrta llean C, ompe-
mexenHux no (29). CpaBHeRme 3THX ckopocTreff CO CKOPOCTAME,
H3MeDe HHHME B NpPOOEcCe ONNTOR WM HATYDHHMX HsMepeHmif, moxa-
3aHO HA PHc.2.Cpemae KBANDATHYHHE OTKAOHEHEA MEXNy BUTHC-
JCHHHMM B H3MEDEHHHMM CKOPOCTAME NpPH HCNOABSOBARME Jadopa-—
ropaEuX HNaHHEX M.K.HexkaTEsa cocraemam 0,0I7; BaTypHMX INaH-
Rux C.X.Adamsguma - 0,02.

[IpE mpaKTEYEeCKOM HCDOABIOBAHEM dopmyas (29) Hamm pe-
KOMEHIyeTCA OPEHAMATL YHCAEHHHe EH-H!EH’H / '» ssmucamocTn
OT OTHOCATEABHOM WepOXOBATOCTE pycaa = (rme dcp - open-
HAYM IMaMeTp YACTHI IDyATa, CAATEUmEro PyCao):

‘n

: . : i -5 :
f’Aﬁ,: 5 : I0 :12-I5 : 26-50 :50-I00 :I00-500
— $ l 2 ! !-

X o447 [ 0,42 0,40 0,3 0,385 0,38
—_— e 2 2 = # A "

mmmﬂlﬂ&- - MOXET OHTH YTOUHEHO N0 HAHHEM KAHANA-AHANO-
ra, C OOMONLY MHOPOTOWEYHHX HamepeHM# cropocrell no pamy xa-
paxTepEux BepTEKaNefl = DOCTPOEHEA MO MOAYYSHHHM NAHAHM OC—
pemEeHRON smOpH pacnpemeseHms cxopocrei, CpaRHmBas 3Ty omD-
Py © SoopaMmm, NOCTPOSHHHME no (22) QpDE pasHMX 3SHAYEHWAX 1

, MOXHO momoOpaTh 3HaweHNe & , ofecHevNBANmEe HALIyY-
mee COOTBETCTBHE 3IMOD.

x) Bupon Qopuyau (29) R comocTaRneHEEe €€ ¢ NAHANME A800pATOp-
HHX ONHTOB B HATYDHHX H3MepeHEHl BHNOAHEHH acmHpanToM C.
MaxramoBHM.
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o-H.K.HUEUTHE
A- C.X.AGanprHU
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Lty L — ¥ T T ¥ T T -. T ™ -
02 XN N G000 B B0 M Y facy) sgfer
Puc.2.CpapHeHERe DPACYSTHHX SHAUEHE[ CpejHeill CKOPOCTH C OMMTHHMM,

YrasasAEM cnocodoM, OYEBEIHO, MOEHO HOmO0pATE 3HAME-—
HEe ) B RAA CAySad “NONBEXHOR" mepoXoBaTOCTH, KOINA COl-
POTERNEHEe PYCA& ONpefelfeTCA He TOABKO DasMepaMmi, HO X
CKODOOTRBD NEpeMEemeHNs YacTHL HAHOCOB AR MEHADUEMCH penb-
ejoM mHa. BoamoxHO, 9TO B HEKOTOPHX cay4asx d¢opayaa FBE}
NpH JNCHX 7}° He-OymeT jnaBaTh NOCTATOYHO CAM3IKOIO COOTEET-
OTERA moayweHRO# ocpenEeRHOf’ amDpEe pacupeneacHEA CKOPOC-—
refi. B aTOM CaywEe MOXHO HCHPOCOBATH JAPYTEEe QOpMyaAH, B
YacTHOCTE JorapEfmmueckyn dopmyry fcumynma-Huxypamse, dop-
Mmyay B.9.9oy / 9 / m mpyrme, mpemBapETeNsHO MpeodpasoBas
EX 00 METONEKE, N0 KOTOPOM NOAyYeHA 3aBMCEMOCTH (29).
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Haxonen, ecil NOAy9eHHAA HATYDPHASA SIODP& DacNpenesie-
HBA NPONOMBRMX CKOpOCTEH M0 rAyCEHHe He MOXeT OHWTH yIOBRJAE~
TBOPHTEABHO ONHCaHAa HH ONIHON H3 npemJarzesmuX JopMyR, Be-
amuzsa G , Bxonauaa B (2[), MoXeT OWTH OlpejeneHa 9YHC-
JAeHHHEM METOIOM coraacHo

= N-Ts d .
{;’. = E&; j”_}‘:{}ﬁp f (30)
Thoe ],J'ﬂ - CKOPOCTE COrAACHO HATYDHOR anuope pacnpeneneHHd
Ha raycmee " ¥ ;
.d.ff.,'-_ - RHTEpBA M3MEHEHRA IAYOHHH, wepe3 KoTopuif ompe-
3 RenfOTCA 3RATCHUA Vi, ;
/b‘g é - OCpeNHEeHHAR MO BPEMEHHM M TIyOHHE HHTepRaja

CKOPOCTE BEDTHKANBHON NyABCAIMHE;
f1 - QEcA0 H3MepeHER OO raydHEe.

BHBOION

-~ KosjguuueHxT ldlesnm mMoXHO rpamnaa? Kag @nsHYecKyD
BEANYEHY, NPOOOPIMOHANEHYD OTHONEHHD 24 | KOTOpOE Xapax—
TEpUSyeT BHYTDEHHOD CTDYHRTYPY NOTOKAa ¥ SABHCHAT OT B3auMO-
HeficTBHA TBEDANX TDAHAN DYyGAAa C NOTOKOM.

- 3aKOH pacnpeneneHrs cxopocreil no sepruxanms (ceve-
HED), CAemoBaTeNbHO, B 3HAYeHMe cpenmHel CropocTH olycaom-
AMBRETCH TAKNMA XADARTEPHCTHKaMil NMOTOKA M Dyoaa, Kkak: 4

(e Acp ), J‘ » € . OTH Xe XADAKTEDRCTHKN BOWAN B
saBUCHMOCTE (29), MOSBOAANEYN OHDENENATH WHCNEHHOE 3H&TE--
HHe kosdppmnuenta llesm C.

- lloBcks manexHOR pacyeTHO# QGOPMyaAH Hisa KoedMImenTa
llesz mo mpemnaraewmoMy OyTH NpeIUONTHTEABHEE, WeM TDATRIECH-
HHE, KOIIA B OCHOBY pacYeTHHX $OpMyA KAANYTCA TOARKD A
(Wi /4 ) ® Tak HASHBacMuN KOS(QUIMERT WeDOXOBATOCTH 4 |,
$usuyecKas CymHOCTH KOTOPOTO JO CEX NOD He BHACHEHA,
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l.Adaxs arn C.X. M'mmpasagsecxee CONPOTHBICHEA
- B SemnsHEX kasanax. Tpyma CAHMAPH, Pam,.IOG,

TamxenT, I960.

2o Aaryeng C,T. Peryamposanme pyca, M., Cexrxos-
T3, I9G2.

J.Eeaesnaxos I.B. Teopma rumpomerpmm. J.,Img-
pomeTeomamar, I976. -

. Kagapos A.A. 0 mocTpOGHER AMHHE TOKOB H EX
CBOMCTRPA B YONOREAX OTKDHTHX TYPOyJAeHTHHX HOTO-
roB, Tpymi CAHMHAPH, Bmm.I30, Tammenr, I97Z.

5. Ka zHpoB A.A. CO.maTepEanos mO HTOraM HAYYHO~
HCCAeNOBATENLCKEX padoT cTpoET.faxyasTera,
#3a-po Tamll, Bun.92, (I1972), 76-I24.

6. Kapaces H9e Pycaceue uponeccs OpE nepedpocke
croxa. l., MaugpomeTeomsmar, I975.

7 HEgkET2 R H.K TypSyaearTHOCTE PyCAOBOI'O HOTOKE R
OponeccH B OpPENOEHOE oosacTH. Hmes, I963.

B. TaamMmasa B.3. mmmﬂm XapaKTepRCc-
THEH TOUHHX DEK.

9, 90y B.T. I'mnpaBanxa OTKPHTHX NOTOKOB., M., CTpommEs-
zar, I959.

I0. Myxamengos AM. alxypaen T. 0 rosjim-
IMeHTe WepOXOBATOCTR pekH AMmynaped. Tpyms
CAHMMPH, Pun.I35, Tamxesr, I972.

II. vasyaarsa H.T. Hccnenosanme ceasefl mexmy Hexo-
TODHMA XADAKTSDHCTHKAME TYPOyAeHTHOIO HOTORA H

TRIPABANYECKHMM CONDOTHEJAGHHEEM B OTKDHTHX DYyCJAX.
ApTopedepar RaHN.NECC., M., I969.



98

0. T'. IBAHEHKQ
Ka8HJ. TeXH, Hayk, AomenT ( THHUMCX)

A. A. KAJINPOB
K887, TeXE, BayK, ANDEKTOD

A.T.IIYIATOR
HENEEEp, B&B, OTHAENOM

(CAHAUPH uwm,B, ]l Xyprua)

YCTAHOBHBWEECH HEPABHOMEPHOE TEYEHME BOJH B
OT: “HTHX PYCIAX C NEPEMEHHbM PACXOZOM

AiBuxenie BOAN C NepeMeBHHM DACXOAOM B OTKPHTHX pycl
npeACTEBIAET HAROOZes CHOXHWE cayualt ycraHOBEBEETOCH unn
MEPHOI'O TeuYsHMA,

Cucrema ypabHeHEN JABEXEHMR M ESDASDHBEOCTH ANA HMCCI
AyeMOT0O TeYeHEs B RakfoJNee NMOAHOM BuAe noayueHna B,.E. Jlyas
BHM } I /s

+6) "‘f'”*‘( ) d.{;-’v-( —15')5{!::5 (1)
d@-iqu (2

0/, KOPPEKTHB CKODOCTH OCHOBHOT'O [OTOKA;

'~ KOPDEKTHB CKODPOCTH NDHCOSAMHADLNErOCA (OTAEAANLEro
MoTOKa, HanmpapieHEOre moa yraoM @ E 0cH OCHOBHOI
noroxa u mweomero cxopocts Ug = [, c056;

o{ = RODDEKTHB CKODOCTH OCHOBHOIO NOTOKE, NOLYYOHHRI C
yieTOoM OpMcoezMHeHMA (OTHENEHRA) BOAH;

x 9/ - BETEHCBROCTD GOKOBOTO NPATOKA ( orroxa)*/,

i noToKa ¢ NepeMeRHHM PACXOAOM KODDEKTHE CHODOCTH
WeHBile KOPpeKTHES o\ , TaK Ra¥ OPHCOGAHEEHHe (OTAEHCHHE
BOZN BNBHEAET HHTEHCHMBHOE TypOYIAeHTHOE NEpeNECHMBAHHE CT[

CONpOBOXJanUeecA NepepacnpeieleAKEN cropocTel.
Npubepen (I) k BuRy:

a’f* v, /J !-m)daf-éﬁ a)a’.r- (3

Enacs - (e3pasMepHHl mapaseTp.
af- u*

x) Ocraasiwe o003HAYeHMA OOMENPHHATHE.
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[lpg ABMEEHHN BOZH C YBEAMYMBALMMMCA pacxomxoM 7= 03
C yMOEBEADMMMCA DACXOAOM - SHAUEHMA NMApPaANETPA HCOREeAOBaTe-
IAMM ONeHMBANLYCA Mo pasuoMy / 2 /, / 3 /. / 8 /s / 5 /s
losTOMy B KexA0OM KOHKpDeTHOM CIyuee LedecoolpasHo CNpefenATh
BHAYEHHA er0 ONHTHEM NyTew,

Cucrema ypasdAesuM (I) ® (2) pemaeTcs NpH HAYENALHEX yC-

AORMAX hX,) = A,
Qe.)= Q.. (#)

PopNa MONepeuroro CeveHWA PYCAE M XapaKkTep ee MsMeHeHRA
BAONE pyclia MpeAnoAaranTcs 3ajabuumu B BuMae dyEKNME HAR Tal-
nany, [lpeanoaaraerca Takxe, 4T0 Mccaeayewmuld npouecc pasmuBa-
eTCA B YCHOBHAX, 00ECMOYHBADEMX MEMAICHEYD M NNSBHYyD AaMeHAe-
HOCTH TeueHHA,

Iaddepenumancune coordHomenun (I) # (2) oTEOCATZCA K EIac-
cy oCuxHOBeHHux ZufidepeHuUMaNBHEX ypasHenuRt suna

é Adz’ =0 (5)
¢ BeanHEeHHUME KOSOPMIMesTaMH. IocHeznMe MOI'yT OHTE ADCTATOU-
HO CNOEEHMHW QYHMIRSMHE OZROH KIM HECEOJBEMX NMEpOMAEHHX,

OcHoBHOH MeTOA pemenMs AEpepeAudanbhbx ypasheHdll (5)
COCTOMT B NMHOADMBALMM HelMHeZHNX Hoo(QuuMeHTOB W 3aMese
ypaBHeHEll hHa HeKOTODOH ABHMM ;t'w,{ s B8 KOTOpOH ORM HMEDT MeC-
T0, KOHEUHOPA3HOCTHWMN COOTHOMeHHAME Diliepa -

” -
(A% + A rod —d )
E? T -2)=0 (6)
B arolt cxeue JMECHDOBAHHOE OpEpaNeHHe aZ" Z}‘Z: cne-
AyeT BHOHDATE nm;ﬂﬂmno MaJLM .

* B BacTosmel padoTe WBAATAEYCA METOA, NOSBOAALEMN BMBEC-
TH pasHOCTHYE DOPMYAM, TAKNe AavUMS NPHOAWELHHOS MOBATOROE
pelleHite HAYANLHOR BajauUM, HO CO BHAUMTERBHHN yBENMuCHWeM DHE-
CHpOBaREOTO mara A27,

ﬂninraaa(fn-:{ » DpeoCpasyeM ypapHeHne ABEEeHda (3):
o ) ff_l.é':ﬂ[z‘(.d’{; «)dh=$dl(ir') )]+
(
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Aonporcumepyen (7) zxddepeHUMANENHEM COOTHONGHMEN

[; (o{, (?-ﬂﬂ fnw_f,,c? m)7 ) v’ ]dﬁ
}’[a(fﬂ' (7-17)] 5{(1‘? (p—- g,)dk =0. (8

[Opusenen (B) k l

d{;,ﬁ+(“ ws(ﬁ;-:}w)* i fr
b {E5 R o [ ko

. Bamee 3amenMy 1:@¢upulnlllilna qu:nnnuu (II) roHEYE
pPasHOCTHHM COOTHONOHMEM

+-{(f-m):“?
Xqurgl{f(ﬂgﬂ} #= 28
'; (pl’_b)

f+(g__ !fﬂzs ﬂt’fﬂ’ f.m) I;. E’ﬂf#ﬂﬂ! j
[ pr 7’ P;; "-1;

{ ﬁfﬁws%:{)ﬂ)‘\i [+ f.H- )7'%/}

H BANREM® BHENHMX nll. nplralnnnu: E eAWHEINE Mac
BOAN, HA DACOMATDHEBAGMHH MpONECC TeYSHHA HeSHAYMTENSHO, M

R L s
ﬁﬂ?//f {ij
-5(2% 7R c-'ﬂ.) &

(12)




10T

peNEYRHOM f =§-ﬂ,—m ) NOXHO npeHelpedws, AWDPepEHLE-
ansEOe ypapHeEEe (8) cymecTBORHO yOpomaercA. laxMe yc-
J0BAR BOSHEUKADT HE OTHOCHILABEDO KODOTHMX DACYETHHX
yuaCTKAX KaHANOB, B Npeficiax KOTOPHX HHTOHCHBHO HBMOHA-
@TCA pACXOA BOAN (OOKOBHE BOAOCIHMEBH, BOROCOOpHHE KEaHa-
i4 ® T.A.). B 270M cayuae ypasaehme (8) OpEBOAHTCA X
KBAAPETYypaN:

fhﬂj ofuel, (f-m)\ v |
Z? [he] ety (r-m) 4 27 Jhx 0
"N he| ~ 2Gem) 5o o Sel ) % |

ipe pacuere nnpunpn:n YeHHA, ::apum yoaerocs
HesHAYMTEARHNM HBMeHeHMEM DACXOZA BOAH IO ZAHMHe pycla,
panEOBSNBHO MCHOABSOBATS DASHOCTHOe Bupaxenme (I2).

Jaa AeddepeEUmaRbEOHR mnpun (2) NOCTPOMM ANODORCHME=
PYDEYD QYEKOMD: fﬂ?f ﬁ) -
Xut (&S g
& /—/ 4 (18)

Bpecr a,, @, = nmmnuﬂuﬂ napamMeTph.

llycTs BelHuYdEE KO3QQuuMenTa ¢ B QopMyue (2) HSMeHA~
eTcAd HAa pacYeTHOM YYacTKé B BHAUHTEABHHX Npejelax. 310 Mo-
x6? GHTH, B YECTHOCTH, HDH HCCIEAOBAHMNM CNOKOHEOrD HOTOKA
B pycle, OAHA M3 CTEHOK KOTOPOro ABAAETCA OOXOBHM BOAOCHK-
BoM, B 27TOM CIyvae BelNYHHA yAeABHOrO pacXOpa, OTBOJHMOID
B MOTOEE C GAMHEMIN 6I'0 AMRHN, OyAeT ompejelaThCA MO Qop-

e tg-m[ﬁ-ﬁ)%_

Mepanmmnue 3panauua (2) npumeT BHA
dﬂ? m(h-5)% dx
oA ][“" v (16)

8necs  h - rayomsa nz;-um B OCHOBHOM DYyCZEE;
p = BHCOT® HmOpOra BOAOCIMBA;
W - yroa MexAy BOAOCHEEOM M OCHR pycua;

/7, = ROSQOUINERT DACXOAE BOAOCHHEEA.

Annporcumupyomaa Qyuxnus (I4) axa amppepesurenpHOM dop-
Mu (I6) moxer OnWTR SGNHCAHA B BAJE

(15)
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(dﬂ?/ ) m(ﬁ - PRLE

b [er—rrwE/ i ¢

bEynew ucrats peweRue AuddepeRUMANBHOrO ypaBHEHAR .
(16), ynoBierBOopAmMMes HAYANbHEM ychoBMmM (4). JlonoxHmrens-
Han QyHEUMOHANbHAA CBASh, ONpeselavNas ©AMHCTBEHHOCTE pe-

WleHHE SaABul
&= Q ('A) (18)

sajesa coorsomemuen (I3), npuauanuuu E BHJRY

(17)

Q- (ﬂﬁ’? *’)‘—' + (19)
Lyt P .E'“ﬁ,(f-@ﬁ-f*o(-*ﬁ{ (1=m)
ol +al, (1-m)
Xﬂdzrf-mg .§’-+ otroly (1-rm)
& .2;

v V. (20)
A =4 (1 f!}:)

Mcrouwos pemeHde cdopuyauposaHEOM 3apaud OyAew annpok-
cupuporath QyeErumeff (I7), sapucamed OT AByX NOCTOAEHNX
napaume?pos, Onpejenus nmapawe?p (I, W9 BaualbEHX YCHOBHI,
npeoGpasyeu (I7):

[w@/ ﬂ-ﬁm (4/8/-a;) 7 .;
XX (21)

S iy i e

HewspecTHHE NapameTp @ B cooTHomeHMH (2I1) onpezenuM mo
cXeMe Hoanokammi. C sToff mexbp BHJjepes napamerp TaxuM olb-
pasoM, 4Yrolu naummmnuﬂ HOEBABKA

/
Kk %)= dfi M (k- p)% (22)

B TOUKe KOMAOHKALEM o0pamalechk B Hynb.

MoucraBus (21) B (22), ONpenesMs OapawWeTp

1@ df
. f!ﬁ?/ﬂ*em A R




I03

Henonssys GyeEruan (I19), opeoGpasyem (23):

» BT
AH7h) / /ﬁ— /
&_y; 72 VX

U-P oh 2 )ZZ 1057

8a TOYKYy EONAOKANME BOSEMEM TYy, EOTODEA COOTBETCIRY-
#t cpejHeMy BHAYGHHND TrAyOMHN HA DACUETHOM Y4WacTHe.

Takuu 0OpasoM, Ha auuux K -7 Qopuyaa (24) maer Boa-
WOXHOCTB ONpeAcluTh NOCTORHHWA napameTp p , €CIM MOACTA-
wswn Hee BHAYGHUR :-asﬁmé:é@ . [lpousBoAEyD
//7 AnnpOKCHMEDYyeM HA DACYeTHOM YYacTKe CCOTHOENSEMEN
9) (AAA NpE3MATHUBCKOT0 OPAMOYTOABHOT'O pycla #f. 1Ye

lps sagaBHOM (QOpPMe NONEpedYEOro CeYoHMA pycna mspecT-
8 TAKKEe CTDYyKTypa BHpaX6BHA

w=w(4) (25)

Hahizensoe BHAYEEHe napamerpa <y mosBOAAET NMOCTPOUTH
KOHEeUHO-pasHocTHuE anroputd (2I), Xopomo ANMNPORCHMHDYOLEE
npH 8ajaHHMX HAUAARHHX YCNOBMAX pemeEWe AH(depeHURaENBEOTO

ypaBuenus (16).
Mpuwe p., pEauaTuueckult RAEAA OPAMOYIONBHOrO CeHe-

7 ¢ TPHADABIMYCCKMME BNENEHTAMM - DUpHHOH = 20 M, yERIO-
wou aua f, = 0,000 = 0GOPYAOBaH GOKOBHM BOZAOCIMBOM MPaKTH~
qecKoro npoduns ¢ sucorodl mopora P = I,9 M.

OnpezeanTs AAKHY COKOBOIO BOACCIHBA f , @CAW OpOnycE-
uas cnocodHocts kasana (7 = 93 u°/c, KoaQQMuMERT EepOXOBa-
voctd 2 = 0,015, a BenwvuEa COPOCHOrO DECXOA8 Yepes BOAO-
cams (f = 23 wB/e.

PacxoA Kapane 8a GOROBLHM BOAQCAMBOM @: = 70 ¥%/c; emMy
cOOTBETCTBYET HOPMAXBHEA IayOwma /77, = 3,0 M.
" Gukran, wrd ol = 1,2, (/-m) = 0,84, M = 1,87
5 = 1, onpezeass no Qopuynam (20):

= —z—. QIE_#+L-2--;I'EE
I,2 + 0,B4

Y= 3. 084+ 1.2 _ 0,19
19,62

4, = In [0

;:' YcnoBdA NpHMEpa M SHAYEHHMR yKasaH
1a paﬁn!upﬂ.ﬁl.mmrnhﬂam ¥ f" s BAPSNOT PR FnaTH
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llapaweTp A Hallgew AAR CeYeHMA B KOHN® BOJOCIMBA
h=3,0u, Ge=170w/c, U =1,167 u/c:

A = 3,0082 (1 40,19 a'-;lglz} = 8,02
]

fpx 3HAUEHM Pacxoaa BOAN () = 93 u®/c B ceueHuM
COOTEETCTBYNUEM Havaly BOAOCAMBA, MO Qopwyae (I9) Bu
rayoMEY BOAM 4’5,, = 2, 876 M.

Jia raycuHM é- A";};" -7-'-9—*—2-'-5-16- = 2,938, 48

ypapHeHuA (24) onpezeauM NOCTOAHHHM napuetp .

a,= & Jﬂ.? EQM Eﬂfﬁ "
ar9

fﬂg*aﬁjﬁ'ﬂ-ﬂ_‘em

58,76
4 419
18(2936- 19 %
,f 3.2938 (802 2938 142 1)

(293519 [P 022536 %)+ 802/-082) 2936 "2 1]

Moscrasks B ypassenwe (2I) BWUMCHERHOE BEAYESHHe MA=
pameTpa, pnucumu ANMBY BOAOCAMBA -

i hﬁ?‘ ﬁ/w?_?ﬁ/

PeayasTaTd PACYETOB, BHOOCAHEHHHX MO cnmnﬁr B. L. Ly
HeBs, CBOAGHH B TACHKLY
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TaGaaoa
- : i’ ! !_ '_r-—i——l _: =
3,0 ; 2,981 : 24962 52.942 52.921 : 2,899 EE.E?E
70 74,14 78,16 82,06 85,84 89,48 92,9
0 2 4 6 8 10 12

AsazME npEBejeHEHX JAAHHHX NOKA3HBAET, UTO MpHMEHEHHE
noAy4YeHHNX B padoTe pasHOCTHHX ypasHuewuft (I9),. (2I), (24)
N03BOAAET CYWECTEBEHHO yBelMUHTh (MKCHPOBAHHHNE DACYeTHHM
mar (B paccMOTDEHHOM NpHMEDE B meCT: pas),.

Busoaw

Hanaraewull B padorTe MBTOX MOSBOAAET MNOAYYHTE NPUOAM-
EeHHOe MOWATOBOE pemeHde HAYAALHON SajauyM, ONECHBaDmEH
npouecc ABPHEeHMA BOJH C NepoMeHHHN DACXOAOM B OTKDHTHX pyC—
18X,

BuBeAeHu pasHOCTHHO $opMyIN, Aonyckanmse, Ope noayve-
HEM PafaHEOM TOYHOCTH, CYNeCTBEHHOE yBelIHUeHHe QUKCEDOBAH-
HOI'0 pacyeTHOI'0 Wara No CcpaBHeHHED C JADCHMM JIPYyTHEMR CHOCO-
daud pemeHMs TOI'0 X6 KJacca sazay, pealHsOopaHHHMH C HCNOAB-
90BaHMEN pABHOCTHOR cxewn BHnepa,

Inreparypa

I.Alynsees B.B. YeraHosMBueeca HEpaBHOMEDHOE
ABMEEHHE EMAXOCTH C MEPOMEHHHM DacxOofoM B
" OTKDuTHX pychax 3ajasHoff ¢opuu. Was. BHUMT,
T. 62, 1959.
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2ellerTpos T.A. IBUKCHHE XMAKOCTH C M3MEHeHWEeM
pacxoaa Bpoas nmyrTu. M., Crpolimager, I°5I.

3« KMcenesn [.I'. CnpaBousuK N0 IHAPaBIMYECKIMM
pacueraM, M., I'ocasepromspar, I972.

4. Haroau X.A. Pacuer GoxoBHX BOZOCHMEOE HA
KaHanax MpAMOYTOIBbHOTD MONepPevYHOr'0 CeveHUA
CO cnoxojiEsM norToxkow, Was, BHHUT, ., 99,
1972.

5. 10y B.T, M'sapaBnera OTKpHTHX KaHatoB, M., Crpoi=
u3gatT, I969.

J.A. MARKOBIY
K&H|. TeXH. HayK
E.I's MAJIAEB
KaH[.TeXH.HAYK, CT.HAYUH.COTD,
(CAHMHPH mu. B.M.Eypuna)

BHBEOP PACXOJA sl PACYETA BuCOTH BOJOBOWHOW CTEHKM,
OBPASYIMEH “KONOAEL™ B HUXHEM BBEOE BOJOCEPOCHHX
COOPYEEHMN

UTCyTCTEME ROCTOBEDHHX pemeHui BONpoca 0 BHOOpe pac—
YETHHX YyCRNOBM{ ANA NMPOCKTHPOBAHWMA NPHURKOBWX racurenefi »
HUXHEM Obede BOAOCCPOCHHX COOpPYReHHH, padoTammux NDH Ne-
peMEeHHHX SHAYEHMAX pacxona, NPABOART K HeOUXOAMMOCTH On-
pefeNnenda BHCOTH 3ofgololHoff cTeHKM TAaK Xe, Kak M I'TyOHAW
BomoGo{HOr0 KONOANA, HA OCHOBAHMUM PacCMOTPEeHHA TDadUKOB
3ABHCHMOCTH MX OT pacxoja, TaK K&K M3BeCcTHO, 4YTOo Hawloxee
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THEENHE YCAOBHA COMpAXeHHA Ohed0B - B CMHCAE BaTOMIEGHHUA
rYpaBIMYecyoro MpHXKa = YacTO NMORNYYANTCA HE NP MaKCH—
uansuon &) mexc » 8 NpH HEKOTOpOM, 3apaHee HEWSBECTHOM,
pacxone (<Cuscc /I, 2/s

lpeAcTaBnedHos HWEEG DSUEHHE MO3BONAET OAHOKPATHHM Dac-
YeTOM ONpefeluTh 3HaUEHME pacueTHOT0 pacxonaleoscv i OTBE-
yappy®» 3TOMY pacxony HaHGONBWY® BHCOTY oGpasymmei Komopen
pogo00iHON CTEHKM.

llpeanonoxMM, 4YT0 C UENEX NpPeZOTEPANEGHHA OTTOHA MpPHEKa
B HAEHeM Obejde MAOTHHM, THApaBAMYECKafd CXeMa KOTODOH
npejicTABNeHa HA DHC. 1, HeoOXOAMMO JCTDOMTEH BOAOCORHNWI
Konomen ¢ NMOMOWBX BOXOOOHWHOR CTEHKH.

?‘ \Iu.
—_r.i_'-"
Lpi H.
; b5
Elq_'. X (
Cq ] =7 v _'Fl T _
| . ﬁs’-:'ﬂ he e T :
1 ! F NN 7 1© G =
_! e hr i
C C

Pyc. I. I'mppapnuyeCKan CXeMa COODYXEHMA

flpi HEKOTOPHX PacUETHWX 3HAYEGHMAX HANOpa A, ynelb-
HOT'O pacxoja fi’:g M PIYOHHH NMOTOKE B CEATOM CEYEHHH
CC , ONpefielAeMoit W3 ypPaBHEHHA

f.!
L, e Z7%hE’ (1)

rae(puc. I}{-: =/M.+0, = yAenbHas sHepTusd MOTOKA B
ceyennd 00, HaMepeHHAA OTHOCMTENHHO YDPOBHA AHA HHXHETO
Gsega; ¥ - KOBPMUMEHT CKOPOCTH, YUNTHBANMMHA NOTEDH
HAMOpa HAa y4acTke moToka Mempy ceuenusuu 00 u CC) HeoGxo-
IMMasg TeopeTHYecKad BHCOTA C, HENOATOMNEHHON BOROCOWHOMH
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CTeHHEM onpegensercA mo gopuyne
i b
ﬁﬂ. + 550 3 j"" W ) (2)

KOTOPYD MpPEXCTABRM B BHIE

c. ;; é..,[fj. Z

f/',_:i%/ o

rae
M’ - Koa(MUKEHT PacXoa BOJOGOHHOM CTOHKM;
he = pacueTHad KpHTHUEeCKas IAyoMHA M
ﬁ = InyOuHa, CONDAEEHHAR CO CRaTOM PAyOHHDH I’Jc .
onpejelfAeMieé COOTBETCTBEHHO IO GOpMyNaM: %
he= |5~
(%)
SC1VreaR), (5)
rae

£
:i__{‘_‘éi){ YMOAO PYARa B cEarToM cedenun CC.

fo Kak cornacHo ypaBHexum (I)

ke 2¢2
E, P 4267 A

T0 ANA BXOJANMX B SABKCHMOCTSH (3) OTHOCHTENBHHX IAYOHE
HeTPYAHO nmmn CHeRYDEME BHPAXEHMAS

Ve &*2—(f T/f+£f;f) (7)

/5
By ik Bine 3
£ Fe2 Ve (8

b o (9)
A _-f+m
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docne MOZCTAHOBKE BTHX BHpaXeHHl B (3) npugen k ypas-
HEHHED *

ol 4, _2VF ] (1
G, 5# AN 2y =

[IpaBasa wacTs sTOro YPaBHEHUR NPH ONpejeNeHHHX 3HaUe-
HuAX Koaddmumenton ¥, u m’ amanerca, KeK BEAMM, GyHR-
uuelt TONEKO yMcna Ppyma - fz, M, CAeOBATENEHO,

Z={h,) (11)

[ipupenennne Ha pMc. 2 rpaguxu ymRume (II), BHUHCHEH=
HNe (¢ momowsp SBM) M nmocrpoesmue zxm % = 0,95 M mATH
pasnMYHHX 3HAYEHRH Koa(dmuMeHTA pacxoza BoxOGOHHOW CTeHKH
m' 3 CBHEETENBCTBYDT O TOM, YTO B KaXZOM CIyuae 8Ta (yHK-
OHA HMMeeT MaKcHMyM, onpejenmomuit yonoBug, KOTODHM OTEEYA-
eT HauOonbmad BHCOTA BOZOCOKHO# CTEHKM B ciyyae pacoTH
COODY®@HMA NpW MOCTORHHOM Hamope £, W NeDeMeHHOM pac-
Xone g -
He TpyZHO BHAETH, YTO ecIHE NpM MAKCAMAALHOM pacxofe
4 marc QHBYEHHE uMCHa GDyAa .6; OKS3HEEETCA MEHEE KDHTH-
98CKOI'0, T0 HAWGONBENAA OTHOCHTENBHAA BHCOTA NpOEKTHpYye-
¥0jft BOROGOUHON CTEHKM ZONKHA ONpeAENATHCA KAk ODAMHATA
TOUKH MaKcHMMyMa, TaR KBK C YMeHBNEHHWEeM Dacxozna YMciaa Opy-
Ja BO3pacTapT. ECIM Xe Touka KpHBOH#, OTEEUaNMAA MaKCHMAIb-
HOMY PBCXOZy, JOXHT DDaBee NOBOPOTHOH TOYKH, TO HCKOMARA
OTHOCHTENbHAA BHCOTA BOZOOOHHOW CTEHKHM NOAXHA OHTH BHYMC—
NeHA NDK G aane . p
Jlnf ynpomeHHA ONMpefeNeHNA 3SHAYSHMH ?f HA rpafux

(pRc. 2) HaHeceHa KpWBas, nocTpoeHHas ana % = 0,95 no
3aBHCHMOCTH {E). NpEBEREHHON K BHAY

" 29 (12)
£~V (7
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lons3yACk 2TOH KPUBOR, UEPKO ONpPEAENHTE 3HAMEHWe YHCAa
PPyZE2 B CEATOM CEYEHHMH, OTEcYaDmEee pacxony ;_##“ITFH H3=-

BECTHOM 3HaveHWd Hamopa £,
liwen mpepcTaBNEHHHE B TAOAMYIHON ¢opye 3@BMCHMOCTH BejiM-

YU :E:' " E.%* or uyucna Ppyaa Fr. , MOKHO NMOCTPOMTE M

ﬁnnea';muﬁaue rpaQexM, BHpaXaDmUe IABMCHMOCTE % Hemo-
&

-3
CPEACTBEHHO 0T ——
é;#&

| g
bttt gl o HIIFHI[ULJLULIH L i%il
w2 03 04 H 1] i 08 0 19 |

Pyc. 3. PacuerHuif rpafuk pnf onpemeneHHs BuHCOTH
HeMOATOMNeH KO BOAOCORHOH CTEHKH




II2

Ozue Taxoffl rpadux, mocrpoenmuf ana ¥ = 0,95 n paaa
SHaYenmli KosjMuUMeHTA pacxofa »’ NPHBEZEH HAa DHC. 3, H3
KOTOpPOr0 CAeAyeT, YTO pacueTHHe yCIoBMR aaa dnpepenenud
BHCOTH BOA0GO{HOM CTEHKM NpPH ,{; = Ccon3s¢{38BACAT OT 3HaKa
HepaBeHCTBA

f?ﬂuuf 4 :
% ¥ E%/x ° N
(_ﬂ'_ - KDHTHYECKO® 3HAYEHWE OTHOCKTENBHO} BeAMUHEM

- O
Hs O0TB [ -] AYeHHD
pacxona, eqapmee 3H '. 0 )_m

JelfcTBUTeNbLHO0, OpPH COGNKZEHHEM HE]JEBE]IG!‘E: ?-“"‘ Fi
OTHOCHTENBHAA BHCOTA BOAOOOHHOR CTeHKH unpe;u'.ﬂ.n

rpafMKy K&K ODEMHATE TOYEM MaKCHMyMa QYHELMM Zifr

KoTODO{ OTBEYAET YyAeNBbHHY pacxog g{gm‘ H npu Hﬂ-
AWYHRM HepaBeHCTRa MPOTHEOMONOXHOT'O CMHCIE B KauecTmBe pac—
YETHOr0O ANA ONpefeleHMA BHCOTH BOAZOCOHHOM CTOHKM JOAXEH
OHTH NDHEAT PACXOA & .ux ¢ TBK K8K B MEDHOM CAYYAE BuCOTA
ee ¢ yMOHBWEHHeM pacxoOja yBeNHUWBaeTCH, BO BTOPOM - YMEHE-
mA&TCHA.

l pewue p, TpeGyerca onpepenntTs BHCOTY BopoGoiHOM
cTeKKn, ofpasywmeil BooCoilBui Konopen B HHXHeM Obede BOAO-
cOpocHOro cunpylaﬂ:lﬂ Np¥ CHeZymmMX lalllnl:l: (puc. I):
£, = 6,0 u =const gnml“{u.u Y ¥ =0,95;7 = 0,42.
Tax Kax %ﬁ-"- 519!2 = 0,680 > (—-_,,;i ), = 0,487, r0 npu-
HuUMaeM:

- = (;4?) F¥= 0,487 « 6 3/2 = 7,16 ¥%/(c.n )
*-’
. a,u(.& £, =0D5.6 =LT7x

£
Kak nun,'ﬁcq&! HaRGoALmEel BuLCOTH BOZOOOMHOR CTEHKH

npu £, =cossf NPOMSBOAMICH IO TPajHKy Ha DUC. 3 NpeAeNbHO
npocTo,YT0 NOIBONAET NPpEANOKNATE OTOT MEeTOn ANR NpAKTHE-
YECKOMO NPHMEHEHUF
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Inreparypa

I.¥ruguye A.A. =~TRpaBiuKka HMXHEro Obeda I'MAPOTEXHMYECHHEX

coopyxenni . [OHTH M, 1., 1938,
2.9yraes P,P.lEppasnuxa. "Sueprua®,l., I975.

A M MYXAMEJIOB

AOKTOp TOXH,HBYE, Hpofeccop
X, A UPHYXAKETICB
ERHJ, TOXH, HAYE

I'.H. YEPHHEOBA
¥X, Hay4H,COTDY AEME

(CAHMHPH wy.B.J.Kypuga)

TPAHCTIOPTHPYRMAA CIOCOBHOCTD PYCAOBOTO NOTORA
i TEGOPMAIAS CTIPAMAFNGEY NPOPESH B YCIOBHAX
ANYTAPEE

Ipu CTPORTEARCTEE CHOPAMICHRH HBIyuUHH HA AWyZAGPEe HMDO-
K0 HMCHOABBYSTCHA CAMOD&SNMEE AIR pacpalCoTER pycaa. Xapagrep
JehopMAIMH NDH CAMOPASNEBE ONpeAeZAetCA CHOCOGOM OCYMECTBIO—
HER COPAMIEEMA.

lpe Oycke (6B NOPSKPHTHA HBAYYBHH NepBEOH&YAXNBEHE mpo-
KOO COpPAMIGEHA AOIEGH NpsAcTaBif¥s coCof Zelicrsynmes Dyclo,
pagMepH B QOpME& KOTOpDOI'0 XApPAKTEDHH JiIf 6CTECTBEHHOIO HOTO-

k9. JleQOpMaIMM TAKOTO CHPAMISEMA NPOMCXOARY B NABOAKOBHM
NepEOR H 8HAMOTMYEN AcQOPMAUMAM GHTOBOrO pycia.

llpy nycke COpPAMISHMH OAHOBDEMEHHO C NEpeKpHTHEM H3NyYN-
HH BHJOXHASTCA OPOKON HeGOABWOID CEYeHEA, KOTOpuE pasHHBEST=
cs NOTOKOM 70 paswepoB CHTOBOrO pycia. [lpomecc camopazsMea
B 3TOM Clyuae MOXHO paBAedNTh EA CHSAYOEHe ZBa 3Tana:

HepHOZ TAE HASHBAEMOIO CTDPOETEXBHOIO CAMODESNHEBE = pac—
mMPERME NepBORAUAIEHC NPONAOREHHOR NHOHepHON TpaEmed A0 paa-
¥epoB OHTOBOI'O pyciha;

nepEoj paCoTH CNpPAMISEMA Kakx OWTOBOIO pycaa.



ITy

L mepcuuclenHWX Bhlg CAYYAAX PHIMHB NPOMCXOIMT B po-
3vAETATE YBCAMUEHE[ TPAPFCACDTEpYDEAN cnocoOHOCTH DOTOKA E
OZHOM CAYyUYSE 5a CUYET YBEJIUYEHMA ENAKOrO CTOKa, E ADyroM -
CROPOCTH W JKIOHA&.

JnA pacusTA pasMepoR CHpSMARDWER NpopesH HeOGXOAMMO
YYOUHATS CYLeCTBYOWME SASMCKMOCTM A7 TpaHcnopTHpyouel cno-
codgocTy noroxa (I, 2, 5 ).

C arTolt uenszw, Henoarays Merol rpaduuecKHx MOCTPOCHHA R
MHOXCCTBEHESH KHOpPens oL sk auanua, Ou7llE paccKOTpeHa CBR3D
pexny GeapasMepr:Mi KCMNJe KCEMR ?‘! ! -"—" .

llpp nocTpockid rpafuks (puc,I) chﬂnnaunanach AalHEe
HaTYpHEX MCCHefoBaddil Ha Awynmapbe 5 CTROpe Kusnia-Anx ¥ Toa-
Myoli, a TEKEES DeSyABTATH MOJEJBHHX HCCABLOBE&HEHN, mpopejen-
Hux B CAHWMPH 0.T.WBaresxo, P.P.ACpypaynonuM ¥ B.A.CHpedipBM~
KopuM. Touke na rpadure paspeafpPCs BAOIL NMHEE ¢ NoKasaTe-
neM creness L= 2 no Eﬂﬂqqﬂm@')ﬁ. rme §=<- ) A OTHOCKHTENE~

Haf MyTHOCTE KAM "HOHUSHTpaLWr BB8Eech",

O0paloTka ONETHHX JAHHHX MeTOIOM MHOXEUTBGHHOIO XOppe-
AAMOHEOrO &HANM33 npoudspozunacs kHa JEM BoCM-4M. Buzadaue
HA8 mevartk Ko2{dHuMeHTH YDABHEHWA DErpPeCcCRH

a8 (%)% e

GAMEKA K MONYYSHHHM WX BHOYEHUAM rpadduecKHM CnocoCoM.

Ko CHERT yp=-R 'Ppa@uqenﬂul

perpeccuu . cmocod i UKA
s 178 178
a, __,3];._ 0,31
s 0,5 0y 47

- e . e - . e e e o o o

dpavenme xoodPunmenza woppenanun X = 0,93 W cpepmersaz-
paTHYio2 OTHIAOHOHHE 3 = 0,134 ykasusanT HA TO, YTO MeEAY
PACCMATPHBABNEMNE API'YMESTAMH CYRECTBYeT TeCHAR CBAGh.

WCXOofn W3 PeByNBLTHTOE OUEHKM NPUHATOR KpETEpHaNbiioM
sasucuNocTd (1), dopuMyna OTHOCHTENSHOR MYTHOCIA BOBENEHHNX
HEHOCOR Moxet OWTH NpeAcTapieHs B Buje

( ):-:»'( ;;;” (2)
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Ecau npuHsThk BO BHMMAHHe, YTO ABMEEHME JOHHNMX M BBBEUEH-
HHX HaEOC OB (a’a 0,0I uy) onpepenseTCH ORHUMH H TEMH X8
Pakropamu, TO NOAyUEHHYOD B8BMCHMOCTH MOXHO OTHECTH K 00—
mefl MyTHOCTH HOTOKA.

" Mlocde MOACTRHOBXM anaqannn-; u% / 5 / sasucu-
MocTh (I) NPABOAMTCH R BHAY ;

- 1)2 1 [B)esTe@)*] O
%) 7o (7) % 2
rae A - K0S(HEOEEET DEexXHMAa NOTOKAE.

OnyCauxorasHue %e B padore / 5 / MopjoweTDMYECKHS
3aBHCMMOCTH Zuf ONTOBOr'0 pycZa mocie MOXCTAHOBEM BHA4Y6HHA
2 _ ', nomyuensoro mo (opuyne (3), MOZHO NPEACTAETS B Go-

€ yAoGHOM ANA pacyeTa BMAe

A'gi)sz 3’:45 (ﬁ@)qr (4) J
B=176°4°8% /%%‘7£H (5)

llpk mycKe CNpAMIeHMA OCHOBHHM (QaKTOpOM, OCecnevMBan-
HHM 6r0-EMS8HecHocoOHOCTH, ABARGTCA DABOHCTEO TPAHCHODTHDYL—~
meit ‘'cnocoOHOCTH pPEKHM M CHpAMAEHMA

S =5 (6)

Tpajux saBucumoctd (3) (psc.2) noxasupaer, 4TO pasIuy-
HHe [0 BOIMYMHE DOTOKM MOTYT MMETH OAMHAKOBYD TpPaHCMODTH-
pynuyo cnocoGHROCTS. COOTHOMEHHEe IMIDABAMYECHMX SMOMEHTOB
Pex® W CNpPAMNEHMA NpH ycnoBMM (6) ompejaemseTcA NyTeM COB-
MECTHOr0 pemeEMa ypasHeHui (4) m (5)

B, =8y %Cﬁ%) ﬁ( f) 2% (7)

~ Bapazasck pacxosaoM NHOHEPHOr'O NpoKona He MeHee
40 # 50% oT pacxoaa pexKd, no 3TOlt 3aBHCHNOCTH onpeseNser-

cA HeoOXORMMAA WMDHHA NPOKONE MpH hy = ﬁ‘, ;

p
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B ycnosuax AMYAABPEM Np¥ de8HEUNTENBHON BeldyMHe
woafHiMedTa HEBHARCTOCTH YUACTKA DEKM WMpMHA NHOHEP
IpOKONE NONyYaeTcs SHAUATEAHHON. [03TOMY B GOABEMHCE
cayyaes CnpsAMAeHEe BWNOAHAGTCA NPH NOANOpPe HA MOAXO]
YYACTEE, YBEelMYMBALNEM YKAOH CODAMISHUA B PIyOHHY BX
HOr'0 CeuelHs. S88AaBAACH HECKONBKHME BHAYGHMAME BEINY
nognopa £ , OMpeAeNfeM. . COOTBETCTBYONNE BENUUMHN A
bos Ac 4 & . OnrauaibHoe SHAYGHMS NOANOPE BHOHDAI
nocile ONEHKM HMMPHEH pycna, KosdduiueHTa DEXUMA NOTOK
CTOMMOCTH OCyWECTBUGHMA CNPAMNEHMA NPH AAHHHEX YCHOBK

B M 3 0 1 R j

I. B pesynerare MCCIOAOBAHAA CBASGH MYTHOCTH C I
DABAKYSCKEME BIEMEHTAME NOTOKA M OCHOBHHMEH PaKTOpaMH
BOI'0 MPOUECcCa MOAYYEHH DacyeTHHe QODMYAN AAA onpejesnt
pasMepoB CNpaAMISHES.

2. lpakTura cOpaMuesull MBAY4YHH Ea p.AuyAapbe
8ala, YTO HBOOXOAMMO DAGBMBATH M COBEPMEHCTHOBATH 00E
cofa ocyuecTBAGHHA CNpaAMReHMs (C NMepeKpuTHeM W Oes I
pHTHA), TEK KAK B BaBMCHMOCTH OT KOHKDPETHHX yCAOBMH (
CNpAMNIeHMA, NAAHOBO® DACHONOXEHME, HANMYME MeXaHM3MOl
AP.) HEXAHR W3 HHX MOXET OKABETHCA HaWlOoNee DALMOHAN

lereparypa

I. AGaxns aun C,X. [isuxende Bapeceli » OTHD:
ml' ijnn EJHMH, MI%,
1958.

2. flapaymeps A.B, Teopus B MeToAH pacuera ped
Hocos, M., 1977.

3, Myxanmepos AM., ACaypaynosr P.E
Hypuerangosr 38.H. K sonpe
peeleHus TPARCHOPTUPYNUER cnoCe
NOTOKA MPH ABMEEHMM MECYAHNX HAHO
Tpyau CAHMMPH, Buno.I47, Teuxest,
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4, Epuyxavwennos X.A.y, TepaeEekonsa I
Pacwo?T ' 20HepHUX DPOKONOF DPH CHDRMIE-
BMH WPAyqMM B yCHOSHAX D.AMyaspsd, Tpy-
Ax CAHWHPH, Buu,.I52, Tamxoune, 1977,

5. Yepuanrgoxra T.H. K Bonpocy o MODhOMETDHYECKAX
38KOROMEDHOCTHEX p.AMyAApBH, Tpyms
CAHVMPH, Buu,I46, w.I, Tauxenr, I975.

A M. MYXAMELIOB,
AOKT. TEXH, BAYK, npod.

T.XVPAEB
KaE2.Texd.BayR, CT.HAYUH.COTD.

(CAHMMPH mu.B.J.Xypusa)

BINALMA HACHUEHHOCTH HAHOCAMM HA HHHEMA-
TAYECKHE XAPAKTEPHCTHUKYM ITVPBYAEHTHOI'O NCTOKA

BAKOHOMEDHOCTY JBMEEHMA UYMCTOrO NOTOKA W NOTOKE € HA-
HOCAMM DESKO OTAMYADTCH. JBAXSHME HAHOCOB NDUACTABIHET On-
ry 1@ KAPMOBHX 38789 IWADABAMKM. [l03TOMY MBYiUeHUE LAKOHO-
MEDHOCTM ABAXEHMA HAHOCOB W BAMAHMA HACHMMEHHOCTH HAKOCANM
H4 KMHEMATHUECKME XapaKTépHMCTHKM MOTOKAa BCerpa npelucToBAR-
70 GOABMON MHETEpPEC U MPUBNEKANO BHAMAHME MHOIKX HCCAENOBA-
renelk / I, 2, 3 /.

llpepnaraenas padoTa COASPRMT PeB2yNbTATH SHCHEDPEMOH-
TAABHEX HCCHEAOBAHME M NPEACTABIAET MONNTKY MayuMTh Hiwe-
HaHNA EXBeNaTHvYecEOod CTDYKTYDH NOTOKA B ZABMCHMOCTH OF Ha-
CHEeHEA erc Epamocasf, WcclepoBARMA NPOBOAMAUCE F I'EALABAN-
weckoll saGopaTopun Oprena TpyAosoroc Hpacmoro Zuamess Cpop-
HBASHATCHOI0 EAYYHO-MCCASAOBATENBCKOrO MECTHIYT! HDDHT =
nuu MM B, 1. Kypana.

OnuTBes yCTaHOBKA HpeRCTamAseT CoOOR CTEeKNAHHHE JOTOK
nPAMOYTONBHOIO CeueHMA wdpuHoM 0,40 m, mucoroilt 0,70 M,
anadolft I0 M ¢ nepeweHEuM ywxonow (puc.I).

HswepuTenbBAn annepatrypa, NpuwmenAbmas B oowrox, Cune
oOuusol Ans 2a0OpaTOpPHEX ycIoBMi, JIin H3MEpEeHMA pPACcXOL
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BO/IH MCMOIBBOBBICH :pannualanninul :onnulljiﬁg

ault B cTeHEHe mMTapmOro Gaka, ANA H3MepPeHMA YDORNG
rIy0MH - MepHSA HIZa H HUBEIHD, CKOpocTed - e
KA, B KavecTBe DaSMLEAcMOr0 MaTepHala ¥ HAHOCOB HA M
7 ECNONB30BAH NECOK,

¢pn;ulnﬂﬂui cocTas, CpelHull AmaweTp vacTHL, yAONLMUNM
H o0seMHEl Beca MeCKA npupefieAy B Taldx, I.

Tadaupna I

PUSHKO-MEXaHAUECKAA XapaKRTepHCTHES ~
necka

2-1 1—&. 0,5~ 0,45+ . OF
0,25 0,1
0,5 1,95 76,75 15,90 4,90

T de aom imu
s Mecka,: B8C, iBOC,.
My .tfu : T/M

0,34 2,50 } 1,66

Iins npopeAeHHs uUBMepeHMl OuA HS0pAH CTEOP B 5 M OT Ha-
waza A0THa, ofecnouMBapmel rAApOAMHEANEYSCKYD CTACEANSAIRD
ABMXEHMA NOTOKS.

PacyeTHNE pacXoAx BOAE yCTAHABAMBANHCE OTCYETOM OO TA-
puposovoll Kpuso#t §=7/(¥) wMepHOTo DOZOCAMBE yCTaROBKH. Pac-
XOA BOAM peryiipopancs BxoaHoll sazsuxkoll "lIyazo" npHeMECOTr0
Gaka.

HecrejiopaHMA COCTORJM HB ABYX CepER omuroB. B nepsoft
OHE OPOBOZMNWCE C LOABD yCTAHOBIEHHUA Dacnpefelenus CKOpoCc-
refl N0 royOaEe NOTOHA M OHpejeNicHMA CONDPOTHBIEHMA pycrna B
yCROBHAX OAHOPOAKOI'0 MOTOKA (pacxopn BoAauw, paesRud 10, I5, 20,
25 n/c), BO BTOPOfl CepMM - B yCAOBMAX ARYX()AsHOTO NMOTOKA C
nocTeNeHHNM yBelMueHEeM ero HACHEOHHOCTH HaHOocawW. Pacxopl Bo-
A Oun papAuM I0 n/c, & pacxoj HAHOCOB yBeNHYUBAACA OT ONH-
ra x omweTy - 0,I; 0,23; 0,5; 2,5 u 5,0 r/x,

YucTHft NOTOK CAYERMA STANOHOM, C KOTOpPHM COMOCTABAAARTS
pesyXsTaTH HACIDREHKM, NOAYUEHHHE IPK ABMXGHEN H&HOCOB. [Ipo-
POZoHUe DTHX MCONOZOBAHMH AMWKTODANOCE AEOOXOAMMOCTED Onpeze-
I6HHA XapakTapa USMEHsHMA CHEODOCTHOIO Nnonfg & COMPOTHBIECHHR
ABAZEHMD BOJAM, BOSHHKADWHX B PESyNLTATE [BHECHAA B NOTOKe
TBEPAHX 4YaCTHil.
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B nepooli cepM® ONUTOB ¢ YMCTOR BOJAOHR MpM KaEjoM pa
X0j¢ Oung usMEpeHN NDOAONBEHE CKOPOCTH RO TAYyOHHe M DPUj=
papnpveckus SAEMERTH MOTOKA. 00padoTKA MOAYYGHEHX AAHMHHX
Nnokasana, 4T0 pacnpejienchue ckopocrelf mo ray0uHe NOTOKA
A CONMPOTHEACHHE ABMXCHRD BOANW (TadA.2) B AGHHAHX YCHOBMAX
HENEHAAKCE HeBHAYMTENHHO.

Taldxuuyga }

TuzpaBaiyeCKHE XBPAKTEPMCTHKA YHCTOIO
NOTOKA HE NIOTKE NO JlaHHHM SKCNEDHMEH-
TANLHEX HCCNeaoBaHA

Gl les s Ve o G
LT BRI GRS IS SE LR "

0,0I 0,074 0,338 0,0008 44,0 0,015

- aEm - - O A W e S S S wE e S S R W s iR SR Emn Em G S Sy aEm ows

Bo BTOpol cepuu onuTOB Npu pacxome Hasocos 0,I r/=
NPORCXOAKAD MEANEeHHOE NepeMcmenMs MeNRNX 4YacTHu. B nocne
AYOEEX ONuTAX HaOAWAANOCH MHTEHCHMBHOE JBMXGHHE vacTHi M
HAayaJo- o0pasoBaEnd pudellef W Ipsajl, AOCTAIMHX MSKCMMyM3 N
pacxoje HaHocOB npHmepso 0,5 r/m, :

AHGAN3 pesyNHTETOB NpPOBEIEHHHX ONHTOB MOK&ZUBAET, 9T

uHCTHH MOTOK MMeeT GONee BHpPABHEHHYD SOBpY cKopocTei. Jug

NOTOKA C HAHOCAMH XapakTepHO CHEXEHWE BeAWUNHY NpEAanHOHR
CKODOCTH.

OTMeueHHOE MCHKaXeHWe Npoduia CKOPOCTH ANH nNOTOKAa C
HOCamy oTpaxaeT BOONHE B8KOHONMEDHOE fABAEeHWEe, NPOABIAMLEEC
B TOM, 4TO NepeABMEEeHUE HAHOCOB B [OTOHE B NPUAOHHON o0
T4 BH3HBAET [epepacopejiclieHde CHOpPOCTEH M YMEHBmMEMME MX
BHAYEHUS B NPHAOHHOM CHOS 38 CUYET AONONHHTENBHO BOSHUKDMX
conporunnesuit (puc.2).

Ipy MpoOuMX paBHHX YCHOBMAX MOTOK C HaHOCAMM XapaKTe-
pusyeTcs CONBWMM SHAYEHHEM IHUAPEBAHYECHHMM YKIOHOM MO CpaB-
HEHMY C NOTOKOM 4YMCTOR BOJAH,., 970 O0CTOATENLCTHO CBHUACTENE
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Puc.2. Bnopu pacnpeaenenusn Ckopocrell no pepruranu

I~ Uuoruit norow,2-norok ¢ mamocawnf=0,5r/1,
3~ npM MaKCUMANBHOW HACHNEHHOCTH K =50 r/a

CTByeT O TOM, YTO MEpeMeNEHHEe MOTOKOM BSBENEHHNX M AOEHHX
HAHOCOB CONDOBARAGOTCH yBeAMUEHMEM NOTeps HA TPEHMO 0O

CPABHGHED C UMOTUM IIOTOKOM M TPeOyeT AOMOAHMTENBHHX 2aTpaT
SHEPIMM HE TPAHCMOPTHPOBAHME HAHOCOB B HMXHMX CIOSX MOTOKA,

lo wepe yBeaMueHHA HACHWEHHOCTH NOTOKA HAHOCAMM
2,5 r/a (ra6n.3) HaOADAENOCH NOCTENEHHOE YMEHBWEHWE BHCOTH
FPAA A BHpDABHUBAHWE AHA, YTO MPUBENO K NMOCTEMEHHOMY YMEHbL-
WeHNN RODQPMUMEHTa WePOXOBATOCTH (PHC.3).

Tadnnyua 3

'HApaBAMYECKHE XBPAKTEPHCTUKM BaBeCeHeCy-
« Wero moTOKA HA NOTHE NO AAHHHM SKCNEpH-
MEHTaABHHX MccaenoBaHmil

.4

r/c

Q

/e

w0s5/ci 77

B

T 7

;¥' : ufgp %Z
0,000 1,0 (6625 0,262 0,0014 27,6 0,024
0,010 2,3 0,081 0,308 0,00I8 30,8 0,021
0,010 250 0,0 0,422 0,0030 33,3 0,020
0,010 25,0 0,044 0,52 0,0040 46,8 0,012
0,010 50,0 0,035 0,74 0,0068 50,2 0,01
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0.020

0.014

0.016

o.01¥

0.01L

— S

a0 22 0.4 aé 0.8 i

P oo,

Pec. 3 T'padmk waMeHCHME KOo2(JuUMEHTa WEPOXOBETOCTH

O HACHWEHHOCTH MOTOKA uaﬁncauuﬁ,ﬁ yAenbENH
pacxof HaHOCOB ¢, MEKouMANBHEE YyIeABHHH pacxox
HAHOCOB . o

lansreiuee ypeAWVeHHE HACHUEHHOCTH NOTOKA HaHOCAMU
or 2,5 a0 5,0 r/n npHEeno X NOMKOMY MCYE3HOBEEMD I'DAJ M
BUpeEHUBAHKHD Ana. Ha jue oOpa20sainca NOABUXHRE caofi, aTo
NpEBEN0 K PeldKoMy YMEHBEEHHMD KO3dYuiMeETa NEpPOXOBATOCTH.
Hpowe TOr0, HAGADPANOCE yBeAMYeHMe NPHAOHHNX cKOpocTel M
BHpaBiMBaHMe BSmopu (puc.2, 3).
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ABBNOrHYHAA KapTHHA HACADAAETCA HA pEKEX C JerKopas—
MHBAGMEM MeiROMeCYaHmM pycAoM THHA D.Auynapsx / 3 /. Us-
MSHYHBOCTE pycid TaKEX D6K, OYEBHAHO, B3SHMOCEASAHA C KuUHe-
NaTREOH mOTOKA, T.€. C pacmpeAeieHMeM CKOpOCTel MO DPIyOH-
He DOTORA H CONPOTHBIAGMOCTED Dycla JBMEEHHD BOZH.

4 K

TEeEparTrypa

I.A0aypaynos P.P., Hypreraereos B.

2.

e

ba

Myxau

Myxau

Ory=xo

O0psaopanse ® paspyueHde I'pRAJA ODA HACHUEEWH
NOTOKA MEeNKOnecYaH:uME HaHocamd, Joxaanu
BACXHMA, Bmn.2, 1975.

eaos AM,A0zypaynoes PP,
Hypezaunos 3.H Hexoropse BONDOCH
KEHeMaTH4YeCcKol CTDYKTYPH TypOyASHTHOI'O DOTO-
Ea, [loknazu BRCXHAN, Bun.B, 1974,

e A0B AMN., Xypaes T. 0 xoapfmiuen-
Te mepoxoBaToCTH p,AMynapiu. Tp. CAHMHPH,
BuM. I35, 1972,

B a 3.H, Biuaede AOHHHX HAHOCOB HA KUHEMATH-
YECKHE XapakrTepUcTHKA Ge3HAMNOPHOIrO TypOyAesT-
HOI'0 NOTOK&, Hayuhwe sanmcku, 7. XXU, M.,
1960,

B. A. CKFGll BHHKOB

EaHA, T6XH.HAYK, CT.HAy4YH.COTD.

T.D.TYBUHA
MT.HAYYH.COTD
(CAHMUPH uu.B.N.Xypasa)

PACYET OCHOBHHX MACHTABOB PASMBIBAEMLX
MOJIENEH FYCH PEK C WCHAKEHWEM TAPAMET-
PA KUHETWY9HO0CTH

B HacTosmee BpeMs OCUENDH3HAHHHME SBAADTCHA METONH
MOZieIMpOBaKHA, OCHOBAHHHEe Ha (OpMynax, ¥ KOTODHX HCHONL-
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PO yonovue f;-=thiin? « OfHaK0 M3BECTHH DEKOMEHJALMM
1, 2 / no pacuery OCHOBHHX MacmTajos Mopienelt np¥ yCAOBHE
WORAROHMA NMApaMeTPOB KMHETHYHOCTE f » ider”  (HecooTBET-
OThMe nmapaMeTpa EWHOTHYHOCTM MOZEIR H BATypH).

[loszoMy B HacToRmed padoTe MPHBOAMTCA METOZMKA NOAENN-
poBaHMA pasMuHBaeMHX pycl peK W KaHalioB, KOTOpDAR NOSBONAET
BHABUTE HeOOXOAUMOCTE M BOSMOXHYND CTeNeHs HCHAXeHHMA HA MOjfe-
I¥ napameTps KXHeTHUHOCTH,

]]PDMEDE HCHAEEeHHEe MOEHO OnNpellelnTE N0 COOTHOMEHHD
dopuya KoadQMUMEHTA CONPOTHBACHHA MOJENHHOI'0 pycaa HATYDPHO-

Ny
Am_ Pgﬁnbmi"i ﬁm(ﬂ)ﬁ o{ﬁ G('O{_
Aw Vil 29Hd. InlF)m o, e (D)

i . Fe
me of S o=,

B padorax / 3, 4 / mo maTypHuUM M na00DaTOPHHM JAHHHM ANA ON-
pefenenus KoaduLuMesETa COMPOTHBIEHMA NONyuYeHH COOTBETCTBYD-

e JopMyAH: 3
/1.-: 3 (Kﬂ.)ﬂ - fa ! (2)
/‘.,., = (Xﬂ.)n fa L

(3)
Cocrapifa coorHomeHuA Qopumyas (3) um (2), DoAyduuw
.,.,=('£’1),,_p< 13
Ko (K ()
Peman (4) 7 (I), nnn:,-m)
_ﬂﬂfc_,f?fh_ggla(J
L4 () * (2

fns ToOro, YTOOH Ha MOJZeNM KMETL NAAHOBHM MacmTald, none-
PeuBui macmrald clezyeT NPHHATH DABEHM MPOROTBHOMY.
W3 Bupaxenus (5) MOXHO MONYUMTH SE8BHCHMOCTE CASAYDEErO

BRA&A:
v -
C{J =0ﬂ:; (){; )H D(.F— (6)

Z
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Jis macETA08 CHOPOCTH, YYMTHRAR COOTHOHMEHHR

= 2 r7 :—ﬁ-
< (o o7k

MOXEO BanWcaTk BHpaXeHHe

Ky = -y, =l s (")
e X, - wacwrad PAYORH A% fy = idem @r, =1).
Hs (7) sacmral rayGMB Ajds yCAOBMA f: -;éid'lﬂi onpeleinTCA

NG HopMyLe y
B e A i

Macnred MOT'CHHOTO DACXORE BOAN ONMPEREAMTCA NO WBBEOTHOMY

BP 2 SSHKD ¢ Sx
X = ) (9

B padozax / 4, 5 / aAma MenROMmecYamHX MOZenell c saxpen-
NcHHEME CoperaMil nonyvesa JopMyua no onpejAeneHmo rayGuHH
na0OPaTOPHOrO pyclia CAeAyOEEro BHAa:

k=K, (3 )7

[lapawetp K, HaxojMsm HZ SEBHCHMOCTH

&
K= 0,3 - u.mjﬂ ¥ (11)

HoadjMIuMeHT mponopLMoHaAbHOCTH B Jopuyne (3) onpezengercs
no saBucHMOCTE Buga [ &4, 5 /

(K)y = 0,0004I4 + 0,0087 0 1872 (12)

Napamerp (K ), 5 Jopuyae (2) npeBEMeeT KORKpeTHOE 4MCAGHAOS
SHAYGHME JNf HAEAOr0 CcTBOpa. Ero MOXHO OnpaejeldTs N0 Ipadu-
&y A=#(5 )+ NOCTPOEHEOMY MO HATYDHUM RAHEMM H8 NCTAPHQME~
LQCHON OyMare.

JAeAsRO¢ HAcHMEHHe MOJEABHOrO NOTOHa HAHOCAMH onpeze-
nneTcs mo popuyne / 5/ 20,0567

(' &7
ﬁ=[},’345'— 5“!'3(;;);)‘4?13] {‘, (13)

rna(g) @ }'; HAXOMM TO HauGONBEMM DHAUEHMAM DACcXoa
i HaTYDPH.




128
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Ins wogenei, TAe B KAYECTBe HAROCOB NPEMEHFEDTCH IpeBECHHE
KarbiMHADOBAHENE ONMAKM, CAyJUH&a NOTOKA WBNEHAETCA MO (Qop=

uyzne 4
h=-KATVE. o

rae W = PHADAaBAMMECKEA 'KPYMHOCTH: HABHOCOEB;
S - yCHODEHHE CHIN TANECTH;
£ - mupuHa NOTENM;
2. pacxm BOAN H& MOeaw.

[lapameTp Eﬁ B Qopuyne (I6) onpeasAseTcA MmO cnazrnuah 38 BU-
CHMOCTH

0.23¢

/{/ e (T) (17)

rae ) - yAeABHuil Bec BOmM, 1/I;

- MYTHOCTE MOAGABHOI'C NOTOK&, I'/A
OrHocHTenEROe yHAeNbHOE HACHUWEBHE MOZENLEOrO NMOTOKA HasoCa-
MH HaxofuW mo dopuyns
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EODMGHAT CONPOTHBIGHAA MOZSALEOr0 Pycla ONpPeRelAsiCH
gopuyne (3) o mapamerpos (K, ), 7O BupaZeHu® CHSAYD-
ro BEEA:

(Ky)y = 0,00012 + 0,023 {% )23 (20)

fpinepu pacuera Ras fy =idmupaBefsny B padore / & /.
PaccMOTPEM HOCKOJALKO NMpEMEpOR DACYSTA AJIR YCAQOBHA

fa £ idemn

8) MeamkonmecusfiHe MOJelE ¢ BaKpenNeHEEMM Ceperaus.

| B padote / 4 / npuBejcH AeTaNbENM paCcTET MECETAGOR MO
pcnelt AMyASpEE AN cTRopoR TwsMynE i HapemumTas ANf Chy9an
f; widerp W HOTYYEHO XOpOWEE CXOACTZED pesyarTATOR NepecueTs
NojeNBHON rAyCuEd C HATYPHHEMH FAHAHMR, OpPEACTARICHAHMLR HA
pic.1 a, O.

Jas creopa M:mn HCUONBSCBEEH CHeAynuKe AQHHUC: pac—
07N BOAM 2000 - 5000 w°/c, F'#-U.Izﬁ(npn @uunﬂuﬁf Y.
ﬂ'gdl = 5n' d? = 5‘01'5 = 55“’ B’ = Em H.

lAs Eﬂ;pﬂ Kapawumras MCIOFSBOBGHEM JAHENE: DACXOAN BO-
pu 1000=-4000 u‘/u,&,,n; 0,I (upn & = 8000 x2/c)
G{‘jrl f-‘ 354, B w 720 M.

Ilpl pacue®ax ®a ycaonue Fa* idlem Aun creopa ToAMyDE
npHEATE: fg = 0,1, K= 1,25 # F2, = 0,1670C . = 0,75,
Macmral rayous c,{ = 62,5 W .561- 37,5.

Bans crEopa Kapampuwau MPHEATH:

fep= 0,08 1 K m 1,25 = 0,133 w0l = 0,75.
Macurals CAYOKE a{_* = 62,5 & o, = 37,5.

l'ayCusy MOAeABHOTo moroxa no Popuyne (I0) zzm amyx
NOPOEENX DSCXQAOB MOJeiH, COOTBETCTBYDEMX ABYM DACXOXAM Ha-
Typy npu Snavemusxol s = 1,25 @ Xz = 0,75 mocas mepecueTa
Npii MBBECTHOM iy Sameoeru ma rpag'pﬂ:n Ha=#£(Q) puc.
ia,0. Kar Bugso ma pec.I,a,0, NpE ACKAEPEHE RNHDAwATDE KHHE-
THUHOCHN f o jfery B OPOARAEX 125% pesympravy nepecuera
umunnnnmn 07 ASHHNX PacYeTa OPK /fp= (dgmss» W SEHMNADT HS
rpafuxax npeAeAbHOe IpaBANECS OONOXCHWS OTHOCETEABRO HAaTyD-
HHX RAsMMX. [p# oToM 3sadenun rayoun npm olr = 1,25 pacuo-
narepTes B8 rpafsme Buwe MAHHMX NepecueT2 [OpH -"!.‘I.r =1
( fr=idem ) n mad4, = 0,75 Huxe A8HEHX nepecweRa npa

oLpn 1.
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Puc. I. Tpadms saskcknocred B = £ (Q) w H = £ (0) Awyaaps
B crBopaxy Tmawyon (a) u Hapamsmrtaw (6) no nepecuyer
M HaATYDHHM JIAHHKM .

HaTypHue pamawe: I - I955 r., 2 - J956 r.

lepecuer no dopuynaM MOpPOMETPH: MONENLHHNEX MeXxone

qurux DyCA ¢ 2aKpennedMuM Ceperdmi: 3 - NNR ycno
F= 15 4 - ann yonosuit oL, #1.
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Harypwue panwwe: I - I9S85 p., 2 - I956 r.
fNlepecyer no dopuynan mopfomeTpnf NaGOPATOPHWX Py CAO
¢ HAHOCAMM U3 APeBECHLX KENBUMHMPOBANKMX ONMNOK ©
mAOTHEHHUME Oepepamn; 3 - pag yorosmff oL, = I3

- AR ychomny oL, £ 1.
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YpeAuueEMe B MPUBOREGHHMX NpHMepax pacusTa WCEAEOHHR
napayespa KMEGTHUHOCTH CONee 4eM HA 325% MOmeT RPHBECTH X
CyseCcTBeBHHM OTHIOHEHHAM pDe3yNLTATOE nepecyerTa OT HATYDHEX
AaBHENX, JIA ApyrAx OPEMEpPOB NpPONGHT HCRAXEHWR NapamNeIpa
KUHSTHYHOCTH MORET NpOBLMATH NDHBEA6HHWe BHGYOHMH.

6) Momenm C HAEOCAME M8 APOBECHHX EANSIMHEPOBARHEHX
ONUAOK
[parepes DeBYIETETU weTé AR cTEOpa YATAW NpH CAe-
AyDEKX HCXOAHEX ABHHNX., PACXOAH BOAN H3MEHADTCA B Npejenax
2000-4800 4°/c. Dapamerp KuMeTHuHOCTH /7, = 0,16 (AxA

@ = 4800 x°/c). Hupune pycaa B, = B70 u = const-.

Baayale BuNONHeE pacueT AAR ¢’<ﬁl I1(A :-ﬂd’ff#} npE
o(j- 80. PesyarTaTs NepecyeTa NPEBONeHM HA DMC.2, MB KOTO-
POTC BEANO, 920 MOASXbHNe TAYOMEN Mio{ . = I (f =idern )
pacnmoaaraprcs Ha rpafmee H = / (@) HEXE HATYPHHEX JaHHNX.
MosTOMy Céleiye? BHNOARMTH DPACUET C MCKaxoEHeM Napaverpa RM-

HETWYHOCTH, NDEAKMASR a{-&‘:‘-"l-

lipy BHAYEBHH /E;- 0,128 u /3 » = 0,16 wacurad uncHa
®pyaa puauo(ﬁ- 1,25. MacuTal rayGmm o(_':i =J,25°80=
= Im-

PesyaeTarTd mepecyeTa AAA 0(;'- I,25 Ba rpafuxe H uf.'(d} x
(puc.2) yACEN@TBOPHTENBHO COBNAJADY C HATYDEMME AaHHuMH, Ta~
KMM oOpasou, AMynaphs BA yUacTEe CTBOpa Yarau oToOpamasTCH
HE8 ONMAOYHOY MOBEAM TONBKO NMPH MCHRAXEHWM DapaweTpa KMHOTHY-
HocTH,

HeaoxeRBAA BHEEe METOAERA DACHOTA MacuTal0B MOXET OHTE
MCMONLB0BEHA TpPH unlauﬁuum EPylNHNX xAHANOB,

IJereparypa

I. Cypora H.H Merozuia MOMGNKPOBGHEA MOAENAM yuaCTHA
pycia AMyaaprE B palloRe OpoaKTHpPyeMoro
TaxuayaucKOT0 BOAO2&lopEOro rPuapoysia. "Bom-
pocH rappoTexEERE", Bun.6, TameesT, 1962,

2.3EaMenckasn HC, HCHONSB0BaENe NEIHX paswHBae-

MHX MOAeNel pek C Holimamu ArA MCCAEAOBAREA
yoTOHUMBOCTH pyciia y sojosadopa. "CO.zokna-
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AOB BCECODSEOr0 COBeBAHWA no BOXOSACCPHEM
COOPyAcHEAM W DYyCACBENM npoueccam™, Tamkenr,
1974,

5. CeEpuassrxoB B.A. MeTORuyeckme yresamMs DO pac-
YeTy PYCHOBHX MOJAGNel ¢ wesxonecyaHuM¥ E8HO-
CEMN npi HCKEZEHHOM wacmradEpopanui (camo-
Qopumpynmuecs Mojean), q,I, Tamgerr, 1977.

b C Kk pu x5 H MK OB B.A. MeToRuvecxue yxasanus mo pac-
YeTy PYCROBHX MOJASIEH ¢ werkonecyaBHMHE Ba-
HOCAuM OpM NCHAECHHOM wacuralupoBaski (Mo~

Aleld C BaKpeNneHHENMR Geperawu) 4., Tam-
Kene, I977.

5o CEpEXB HNKOB B.A. 0 MOpdowerpauecrux 3aBUCHMOC-
THX M KOSJCHMUMOHT® ConporunreHMs NaGOPATOP-
HOT'O pyclia HE NeCYEBMX Mopenfx ¢ SaKpenien-
HuMM Ceperamn. Us2.AH YsCCP (cepua Texs,
nayx) & I, 1978,

6. BEameBcrkasa H.C. JoBREue HQHOCH M pYCAOBEE NpOueC—
cu, ., I976.

I'. B, YEPHUKOBA
M1, Hay4H.COTPYARKK

(CAHHHPH um.B.J.Xypuna)

HEKOTOPHE PESYABTATH IABOPATOPHMX WCCIE-
- HOBAHER CNPAMJEHAA Eg.lJ"IHH BE3 [IEPEKPHTHA
PEKB®

CnpsuvieHMe MBNYUMH B NOCNeAHEee BpeMs OTHOCHICA K UHC-

1y BauGonee PACNPOCTPAHEHHHX B JOIOBMsx AMYAApSH CHOCOGOB
ONEPATHEHOrO PSIYAMPOBAHHS PEXM.

Mna paspaGoTKH MOTOAMKE PAcCieTa ¥ mpaxkTMYUECKAX DeKOMEN-
ASUufl MO NPOSKTHPOEEHED M CTPORTENLCTBY COpAMNEHMY GHIK DPO-
Bejeln HATYPHHE MCCAGAOBAHER AHHEAMMKE PopMMPOBABHA CHPAMIAD—

x) PaGora BENOAZEHA NOX PYKOBOXCTROM RaHA, TéXH, HayK X, A.Hpuy-
XaMeAoBa
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WX npopeaell Ba AMynapee. B ROPONHSHWE K HETYPHHM HCCON
ACBEEMAM NOCTARAOHE AAOOPATOPHHE OOHTH, KOTODHE DHIDYE:
IR . BOCHNpOMSECLeHE® CNpAMASHEA ABAYYMAN B palioHe BOAOS
Gopos Hauudayt (IS66r.) # Tamcaka (I970r.). Kpowe TOroO,
duna nNpoReZieHa CenMH ONNTOB C ledabl OnpejieleRMA BIMAHHUA
HeKOTOpHX (aKTODOB Ha DCYyuecTBAeHMe COpAMAGHMA, YCTAHO—
BUTE KOTODHE B NpoLecce HATYDHEX BaOIWAEHME He npeicTa

IANGCE BOBMOKHEM. |

OnuTH OPOBOAMAMCE HE& JABYX MOLENRX N0 MEeTOAMKE, pad
padoTasHol B oTpene pyca CAHMUPH / I, 2 /. Ha oTkputoll
MOZEABHOM nxaowazike pasamepoy I2x37 M B KauecTBe DA3MHBA
MO0 MaTepMana MCHoAL30BAACA NpocesREu auynﬂpmnﬂcnuﬂ
flecoK (a!' = 0,16 + 0,18 uu, J" = 2,35 rfu }y yHOEEHENH
caoew 0,5 a. ﬂpl pacxofe 6,7 a/c (B4S u fc) i MyTHOCTH
0,33 r/a (3 &r/u®) Guno Bocnpoussefeno CHTOBOE PyCAC
yuacTHa D.AMyZSDEM B palioHe roloBHofl vacTH KaHanop Tauc
Ka H MMaxraapHa, nporAxeaHocTED 20 EM. Cpennui no AAdHE
YKJIOH BOAHOH MOBEPXHOCTH Ha MoReau cocrasua 0,004, Ao na-
MEHsIOCkE B npafenax 0,025 ¢ 0,09, cpenres - 0,05,

[lonyuenHye MOACALHHE JHAUSHMA Jf; M yEAOHA COOTHOT=
CTBUBANM HATYPHHM. ¢npuupnaauue CHPAMACHKA MBAJUMHE OCYy-
sectansnoch upa A,z :‘;-—;’4 ¥3 NUCHEpHOH# TpaHueK
pusolt 20 em (I00 n} i yrne orsoas 20° (puc.I).

Pacxox mojenM Ha MOALENE NEBOAKa COCTaBARA 6,7 A/C
(845 u2/c), 10,6 nfc (1340 u®/c) u 12,8 n/c (1620 u”/c).
Ha cneae papoaka pacxoa wopean OuwJ 38nad:
10,6 n/e (1360 u3/c), 7,2 nfc (910 w%/c) u & nfc (500 u®/

HacuEeHUe NOTOKA HAHOCAMM WaMeHATOch ¥ npeaenax 0,1
0,4% r/n, BearudEd PAcXOA0E BOJAU M KOAMYECTBO NOASBAGWHX .
HAaHOCOB OunM OAM3Kd K CpejiHMM SHaUCHMAM MEeXAY cepuiNi 38—
MEDPOB B HATYDS.

WswepeHus MOKAaaadd, 9TO NeDBOHAYANEBHNN PACKON ChHpAM=-
ACHMA, K4K B B HeType, Be npaBwman 30#37% or o0merc pacxo
BuayvankRue HaOAoAeHAHs 2a COCTOsAHHMEM COPAMNOHMA B 2TOT nepis
04 CHMAETENBCTBODAAM O NOABNCHMH OTMENEH W OCTPOBOB. LA
NnoAAepRaliA pPacoTH CRPRAMIAGHMA NPOBORUANCEH PSryAUpOBaHNS
NOTOK& HA MNOAXOAHOM YU&CTKEe, pacCuMpeHMe pyC/a U PaculCTRa
0T HAHOCOB MO BCel Anuse,
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Nocne 91UX MeponpHATMN OTHOCHTAABHEME DECXOA CHpPAM-
jeEMA Aoctur 50% (radi.l), saHeceHMA pycha HanCOCaMH He
HadipAanock. B naBoAOK XONA pacxoia chnpaMlends »oBpacTa-
er, xocraras 60% or pacxoja pekM.

Tacozuya-I

LY

AT T : .
Howep crBOpa :afe i cu® oM s oM ; ou/c;
Omur I '
6. NOAXOAH. YY-K 6,7 375 I75 2,12 18,0 0, 0030
l?l = 3‘55 Isu E['ﬁ'ﬂ IE'#
I. EsAyuMEa 256 I00 2,56 18,4
3: =i 41? EE'E 120 2.13 Iﬂ,ﬂ D1 UﬂBﬂ
Iﬂl‘ =M E% 1Uﬂ Ej'ﬁn IE' ¥ &
12. cnpauieBus 150 45 3,3 13,5 0,004
I-q'l =" 2105 19’” 65 2.5' Iﬂi?
Onutr £
6. NOAOAH.Y4Y=K 374 260 2,21' 18,5 0,0025
Te ~Ma 10,6 582 220 2,55 18,9
I. M3nyuusa 284 125 2,27 18,0
2e =fa 5.1 286 140 2,06 17,92 0,0025
10, - 282 II5 2,4 18,1
I12. cnpRMIeHse 5,5 300 133 2,25 18,5 0,0030
OnuT 3
6. NOAXOAH.Y4Y=K 665 282 2,35 19,2 0,0025
Te =M 12,8 640 230 2,7 20,0
I. uanyunta 360 200 i Sl T
z. =M. 511 S'Iﬁ' Iﬁ? Iq.g I'Ell ﬂ,.[‘-:'.l?_j
10. &« =/- b2 155 1,82 18,1
M
12, cnpAuaeHde . - T e

20
e R T SR T T T

--‘th—-—.-————ﬂ--ﬂ--——---—-_----—H-"
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HeMeAGHHEA OCHOBHHX TEAPERIKJECEHX SJe4aHTOBR CHpAMAE
AR HE MOJGAA % B HATYPE YHESHBADT E& 70, 910 YBEAHTSHH
NoNepesHOre cevYeHMA pycla DPORCXOANT 88 CueT BO3pacTaAds
DUDPKAN, XOTOD&R NPH MAKCMMAUBAOM DAcXole CHPAMIGHUS JOCE
e I40 om (700 W), yTo ceoTBeTCTIyET HATYPHOR mEpHAS pyC

Ha waaol moponsEOM naomanie paeMepom 8 M x 20 N, 2a~
noanersofl KeworsuennnM kepawsurou (& = 0,53 uM,Jp = 1,6 |
¢ 1,7 o/v®), npw pacxoas 4,5 a/c w uyTHOCTH 0,27 I/ OuA
BOCOpPOMBBEAeE0 JWTOBOE pyCNO yUaCcTKa D.AwyAapeM E pajicHe
IOZOBHOTO COOpyXoHMS Ragana KawwCal, npoTrEeHRCCTED 8 Ku.

Cpepsuit N0 2AWHe yK10 BOREOH NoBepxmocrs - 0,002, fp
HBMEHRNOCH B Opepozax ot 0,035 go 0,09, cpezmes - (0,055,
Cnpawnelse naspada?usaafccs K2 npopesn mpuboft 25 om (125

npu K, ,g~2 u yrze orsona 25° / puec.2 /. :

ey, O . o e o LrE ¥,

R o7 L
s e
ar &

MO KT ot B ucspypg
# i piir adans :

Yuc.[. llnag mogenu yyacTHa p.AuyRapEE B palioRe K-na
Tamcaga IS70 r. 2. = 647 afcer (B45 n"’fr:uu') .
I - jA02aTOp ABTOMATHYMECKOM MOXAYM HAROCOB, 2 -
NnoZBogREEl MOTOK.

Facxoa MoeZn HA HOABEME naBOjka CHA DPKEAT DEBHHM
4,5 nfc (1100 w*/c), 7,8 afc (1860 w%/c), 9 mfe (2200 w®/c)'
W IZ,6 njc (3070 w°/c). Hacumende norToHa HEHOCAMM H3MeHs-
i0cs B npegeaax 0,27 # 0,42 r/a.
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Nocae I4 u padoru Mopeas nmpu 4., = 4,5 a/c pacxop
cnpAuMNenua coctamua 2,B n/c, T.e. 62% 0T pacxoia peHH.
CropocTs WBMeHANach or 16,4 ao 20 cm/fc, yknos - 0,0051.
310 0OecneuMa0 TPAHCNOPT HBHOCOR K 8aWNSHMA pycla He
NPOUCXOAUTO, %IHHHEHHHE nocie oTE0Aa 62% pacxofa CKODPOCTH
TeyeHHs 3aMeTHO CHUSMAMCE. ONHT MOKAass&d, YTC NOBHUEHME
YENCHE CNpAMJIEHMs OKasHBAET CYWeCTBEHHOS BlMsHMEe HA yBeiu-
YEHUE erD TPAHCHOPTHPYREEN cOOCOOHOCTH,

B nanopoR AoAR pacxoia cnpRuieHMa Bozpocia mo BO®, a
uepuHa pycaa gocturaa I00 cu (500 ). OnHTH HA MOAENN C
KepaMauTOM OBAM NPOAOAXEHE C UMb MCCHAEAOBA&HHA BAMAHMUA
pasanubux PaxTOpOB HA AMHAMKKY OTBOAA YACTH NOTOKA.

Bausnne yraa oTBOAE TpaccH NUOHEPHOTO MpPOKONa Ha BelH-
QiHy OTBORMMOIO pacXoAa BOZH ¥ MHTCHCUBHOCTE DaspalOTKH
cnpRMAERAn uccaenoranocs npu &8 = 359, :mﬂ. #5”. 50°, %5°,
B pesynpTare npohefieHEOR cepuit ONHTOE OuA0 yCTaHOBNEHO,
uT0 yrod OTBOjAA He JAONMEH NPEBHNATH 309, © yBelUyYeHHeM yI'-
Na OTBOMAE TpACCH NMOHEPHOIC Npokona HabALXEaeTcA MCKPUBIeHHe
OCH DeusOrc noToxa y EXofa B CnpAMielHe, BEAHNYMHA OTBOAHMO-
ro pacxoga napaeT Ro 20%, pesko CHUEAETCA MHTEHCHMBHOCTH Ca-
MopaspaloTHH pycla,

Chezymuas Cepus DNHTOE OW/a NPOBEJAGHA ANA ONpeReieHUdn
BIMAHMA DACXOAa DEKM HA BenuuyAHy oTs0ja. Ha Mojeld,ycraHas-
AuBanKcs: pacxoan ¢, = 7,8 n/c (IBED u/e), Z, =93 ajc
(2200 ¥%/c), @, = 12,6 a/c (3070 ¥?/¢). fepsonavarpine pas-
MepH chpmauiciun W K o 0p¥ K3WAOM DAacXofie NPMHAMSNMCH NOC-

TonuHuMA: £ = 25 oM (125 M), Kyop = 2 (7801.2).

Taonuna 2

S P A g gl
lowep cTBOPA : nfc lcu® D em D oM : omM/C; b
X - e R LR S O MY
Onur 1
8. nozxozH. yu-K 616 180 3302 12,6 0,0013
9. -t 7.8 526 150 3,50 74,8

10. i 4%3 170 2,90 15,8
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I = AR RN, R - O S T
a
I1 HanydlHa 272 90 5,“ 12,5 0,0022
12, =" 3,4 283 2I0 I,40 I2,0
14, =M= 266 120 2,22 12,8
2. CHpAMACHUE 32l o 3,58 157
44 0,0032
3. =" 319 95 3,3 13,8
Onur 2
8. MNOAXCAH.YY=K 642 190 3,4 I4,0
9,0 X *" 0,005
2 - 630 180 L LS P
II. uKamyuuna 462 160 22 'I3,0
5 Al k33 325 3 a0
12; = 60 400 90 4,4 15,1 0,003
I 'fh. - q'gﬂ IEE 21 E IE ¥ 5
2e CHPAMACENE 240 B3 2,8 12,6
> 251 90 2,9 12,0 9002
Onur 3
8, MNOAXOAH. ¥4-K 900 I90 4,77 14,0
S, -4 186 242 15 4,0 17,0 0:0035
1I. u3nyywHa 722 175 4ol 13,3
e - 770 I45 5,25 12,5
3R 76 gs53 110 s,9 14,7 0,003
I4, - S48 II5 4.8 17,5
2. CHpPAMNIEeRUE ' 298 0 5,25 5201

34 R 3 . 270 75 3.6 11,1 ©,00075

_—-—h-—-h-—ﬂ——--ﬂ--—d-——--—--——h—---—-h--_—
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Beau B onute MpE 4, = 4,5 #/C BeAMUHHA OTHOCHTENBHO- -
I'c pacxoja pasisiacs 62%, To mpx €, = 7,8 A/c yme cocras-
ann 36% (4,4 n/c). CropecTs yMeHBLEWIACH N0 CPABHEHEW ¢ Ipe-
ARAyERM omuzvoM (I3,7 cm/c mporus 16,4 cu/c), HO Ounma eme
SHAUMTENBHO BHEE CKODOCTH B EBAYIHHS.

lpe pacxoze mozeaH 9 A/c OTROCHTEABHHM DAcXoj CEEDAA-
cqa A0 33% (3 a/c). BusyaznHue HaCuUDAeHHA NOKA8aAd, 4UTO B
cUpsMIEHNE NOSBHIMCH OTMeNd. [lpm pacxone Mozen® 12 x/c pac-
XOA CNpaMieEdA TaRze OuA paBeH 3 n/c, T.e. 24% or ofmero
pacxoza. Ckopocts, pasHasa 7,3 cu/c, u yraoH 0,00075 csEpe-
TeNECTE0RANN 00 OTMAPEHUM CHDAMACHEA.

llposeAcHEaR CEpHs ONHTOB MOKASANE, YTC DABMODH NEOHEP-
HOTO NPOKONA CHOPAMAGHHA ONPeeNADTCA HPEXje BCOro BelAuuHOM
DACXOAR DEKH.

BEnBOoAHR

1. DpasnedeHde P Upopesas He(ONBEOr0 DACXOAE8 OfHOBpeMeH-
EO ¢ HoSHauuTeABHEM yBeANUeHHeM ¢ YRIOHA MO CpPABHEHHD C pe-
¥0it MPHBOANT K CHEXGHED TPAHCHOPTUPYyDHEH CHOCOGHOCTM NOTOKA
¥ OTNOESHWY BAHOCOE B I'ON0Be npopesd. Jedopuanuu, BHSHBaGMHE
OTHOXEHMAMH HRHOCOB, MOry? NDHBECTH K OTMUDBEHHD NDOPEdH.

2. DyJexTUBHEME WMEpPOUDHATHAME 0O OCOpBUE ¢ OTACEEHHAME
HAaROCOB IDH HeCOOTEEeTCTBMM TPaHCHOPTHpYyDHEH CHocOOEOCTH pekH
K NDODEsH ABNAPNYECHE DYCAOPEryAMpOBOUHHE H JHOYrAyGEYEHBHHS
pﬂ'ﬁ OTH. '

5. QOoNA DacxXons BOZH, OTBOAMMOI'O NO OMOHEPHOMY HpPOKO-

oy 4 SABACHT 0T BOINYKEH yraa OTROZA. ﬂH!HHEHLEDB 3HaYeHHRE
& = 30°.

4, Yenw GOoNBEE pACXOJA PEKH ¥ MYTHOCTE DOTOK&, TeM 00IB-
mejff mEPMEN AOA%XeH OHTH NHOHEDHHE NPOKON CHDAMICHMA.

5. llyck cnpaMieHMs OpE EWBKHX TFOPUBOHTAX AO HacTynie-
HEf neso;Ana ofecmeudEaeT MMHAMATEHH{ o0BeM CTPOMYEIBHHX pa-
GOT NpH BHMONHEHMH DMOHEPHOTO NMpOKOOA M CAMOpPa3MHB CcOpaAMie-—
HER B NepUOl yPelHUeHWA NABOAKOBOrO Pacxofa.
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Inrsepaczrypa

I.ACaypeynos P.P, Nerormea mMopenmponaiiy”
pycna AMYASDEN ¥y PEryAHPOBOUEMX OO
QFIIH!II IEI-E- -'I'FIIH E‘Mi
Bun, 130, Tammensr, 1972,

2. Dot T.A YTOuHORKO MOTONMKE NOAGNEDOBAHKA PyC-
AOBHMX LDPOLECCOB DDEMEHHTSNAEHO K yONO-
BEAM CDeAHEr0 M HMXHOTO TeuoHHn Amy-
Rapeu, Ham., AH YaCCP (cepma Texs.
Hayx), k 6, I968.

C.H.KEBEFIE, B,H,BEIECKOB, X.A,IEXTEP

NPERENN NMPAMEHERAA BOSIYXOBOJHOTO BAPHAHTA
HEATTAHA CPHBA BAKYYMA B CHOOHHMX BOJOBHMYC-
KAX HACOCHHX CTARLMA

HarypEne HCoZeznoBaHdfs Ha CafTCKOM BE&COCHON CPANmHN
HOKABANH NEPSNeXTHBHOCTS HCMOALIOBAEMA BOSAYXOBOREOM
TPyOR ANE CDHBA BAKyyM&, NPOMMFMOCTBA €8 N0 CPABHORMN
C APyTHME yorpolicTRaMK,CAYRAHMMA ANf TOH K9 IOMM.

B pesyusraTe STHX NCCHeAOBARME BOSAyXOBOAEHE TPYyOM
{7=0,17 M) Onnm ycrasoBieHN H& BCeX NAYH TPyOONPOBOAAX
Caarcxol macocHol cTamimM B Ha Tpex fivammapcxol (¢ Baco-
cawii runa O-6-87). B H&CTOAmes BpeMA HAROHYEHM NATYPHEHE
HCCIOAOBAEEA HA KADUMECKEX HACOCHNX CTAHLMAX, B pesyls-
TaTe ROTOPHX BOSAYXOBOAHHe PPyOx ( @ = I,02 M) yoranoe-
EeHH 8 6 BACOCEHX CTAHNEAX KapmMECKOIO MAI'MCTPANBHOIO
ganans (33 me.). +( Puo,I)

iR ompeieueHEs pasHOCTE yposEeill (MaECEMAIBEOTO R
MEEMMBIBHOMD) P HANOpHOM Oacceiile MECOCHO# yCTAHOBRH,
nps xoropoll BOBAYXOBOARAR Tpyda MOEeT CAYEMYS yorpolicT-
BOM AL CPHBA BAKyyMa B CRJOBHOM BOAOBHIOYCKe, MH Npel-
Raraey neaaTs pacyer BONHW NOHNWSHMA AaBIEHHA, BOBHEEAD-
Well 33 BACOCOM TOCAe 6ro BNKADYEREA (4).-Ora BOAHA BO3-
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HUKaeT B peayilnTaTe TrEAPABINYECKOI'0 YAepa, RaGnuopapw—
WeroCA NPH yNeHBEEHWM WiuckHa 000pPOTOH BHHEANYEHHOIO HA-
COCHOr'O arperara,# DPACHEPOCTPANASTCA BBEDX N0 HANOPHO-
My TpyGOonpoBOZY, BHAHEAA CHMEOHKE JaBlcHuf b Goxee
YEaZeHHHY OT HaCcOCA ceveHMaX. D HaAXjOM HOBOM CeYSEYH
OHO NPOAONKAET CHMXATHCA CO BpeMeHeM, Korza rolHa
npokper BAOABR BCOEI'0 HANMOpEOIO TPYGOMNpOBOAA K 4epes CH-
PoH ZoCTHMrHET HanopHoro OaccekHa, TC B peayanTare oT-
pPaEeHMA 0T peaeppyapa CONLWOR eMKOCTH OH&A YCTPEMHTCH
BHM3 N0 HanopHOMy TPyOONPOBOAY (HABCTDEYY BONHe MOHW-
XeHEA ZABIEHWA) yXe B Bille BOJHN NOBHMEHHA AGBAGANA,
Teneps faBneHde B ceYeHURX TpyOOnpoOBROA&a, KOTOPOrg HOC-
THIla OTpDaxeHHas BolLa, OYAET ONpeienaATHCH HAJOKEHMEM
ABYX BOJIH: BONHH NOHMEEHHA JABI6EHMA, RIyLEeE OT ywene-
mapwero o0OpCTH Hacoca BREDX no TPYGONPOROAY, X BOAHM
HOBHMEHNA JABASHMA, OTPAMcHHOR 0T BUXOZHOIO CeYeHUH
EONOBHNYCHA, MERCHMMANLHOS MOAMECHHE NABINCHHR B KaxoM
COYEHMM BamoOpHOro TPyOONpoEoZa OyaeT HaGANASTBCA B MO-
M2HT, KOTZa CNZa NpHAAT OTPANAHEAN BOAHA MOBHUSEWF AAB-
JleHHH, TBK KaK C 9TOrQ MOMEHTA CHMEGHNS JABASHUA OyreT
OCTaHOBASHO W HAYHETCA &T0 MORWEmEAWE,

PacueT MOHEAGHMA AGBIEHMR NPOMBBOAKTCA rpadiuyec-
KuM cmocoGoM (&4). Maa sTOro GepeTcA yUaCTOK XapaKTEpMcC-
ke pacoca (§ ~ H Onusy paGoueidl TOYKE NpM HODMEABHOM
uscie oCOpOTOB Hacoca M, M JeNaeTCA MEPecueT AAA YMEHB-
WeHHOI'O WHcAA COOPOTOE M, . [lpH mepecdeTs HCNONESYOT-
CH COOTHOmEHKA

Ix
2
Qe=Q, -, » =ty B, 1ae fhm7
NonyyeHAHe XapBETEePACTUKM HACOCA COBMEWADTCH ¢ Ipa-
fuxoM 3EBMCHMOCTH MEXJY HBMEeHoHMAMM HamOpa W pacxojia
npd PEAPABAEYECKON yAape, KOTOpHH DupaxaeTca npaMolf nE-
Hiel (puc.2a).
g L_ 4a
M=o de 41
Tke - OKOPOCTH PACNPOCTPAHEHKA BONI MAMCHEHEMA NaB-

NeHHE;
ﬁf = JRaEerp nanopHoro TPYOOMpOBOAA.
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Ecan = 200 Mfo u d-ﬂ.ﬁu,m alil =220,

ipd coBMemeHEE rpafiMKOB NPAMAA NMHEMA JAOAXHA NpOXO-
AETH Yepes padouyp TOUEY HacOCa NpM HODMANRHOM yuciae oC0-
poreB. [0 nmepecedeHsn rpadukoB ONpejelAeTCA HOHMEEHMS
J:annam;ﬂ, COOTBETCTRYDUMS DABIHYHHM SHAYEHHAM f: (cMs
pKC.24).

Inn KapumHcrolt BacocHOf cTaHOMH ¥ 2 (COBMelleHM® Ipa-
PEKOB NOKABAHO HA DHC.28), COOTBETCTYByWMHe BHavemMA AH
CBOZSHH B TAOHHLY.

4w dix ¢ : g ; v
_,ﬁg‘rf.;_ I_: 0,%: 0,9 :0,9%: 0,
T ¢ i 0o 0,157 30,280 (0,428 } 0,745
AT S T
AT S e vgiast a0 8,30

Epsus t » NpOTEKHEE C 'MOMEHTA BHKAKYEHMA EACOCE
A0 CHAE6HAA 0O0OPOTOB A0 COOTBETCIBYOWEI'D BHAUGHUA /O,
NOACUMTHEAETCR N0 Jopuyde £ =Tz 7=/

2 L
e Jnp = LGP L - BpSMS DABIOHA
+Cy Mo HACOCHOTO arpe-
rara;

GDE = 350 rﬂ.lz - Maxomuif MOMEHT poTOpa arperars;

u [ - mec u jmaMeTp BpauapuMxca vacTell ABETATENs;
N, = 30 TC.M - MOMEHT, MOTpEGAAEMHii HACOCOM NMPH HODMANDL-
HEOM Dexiue padofTs.

BmavemWs T ® AH, B8nTHe M2 TalMMuN, NHOBBONAULT IOC—
TPOMTE IPadMK BONHH NOHUKEHHR ZEBIGHMR JNA CEUERMA Hamop-~
HOTO TPyOOmpOBORA, TAe yCTAHOBAEHA BOBAYXOBOAHAA TpyOa
(puc.20).

OrpaxeHHafA BOLHE OKAXETCA B PACCMATPHMBACHOM COYCHMH
HanopEoro Tpy0onpoBOAa MOCNe TOI'C, KAK BOAHA MOHWKEHMA
NABNeHNA NpoHzeT BAoAs CuOHHOI'O BOAOEBWNOyCKA AQ €I'0 BHXO-
8 H BEepHeTCHA HABAJ B BAJS BOAHN NOBHUCHWSA IABJGHHR 3a

Bpeua L= %—F , e / = 37 M - ANHHA NyTM DAONE CHYOH-
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HOr'0 BOAOEHOYCEAS.

PacyerHOe [NOBMECHHMe JaBASHMF OKABANO0CD DABHHM

2,9 u, Bauexan BelMumsa OHIA M3MEPeHA BO BPeME HATYPHHX
- gocHnenoBaHME NpH TeX ®e yCIOBMAX pPaldolw Hacoca

( N = 10700 KBT, yrou peapopors Zomarok JPI = -3°). Be-
NUYKEa MOHWEGHKA JARICEWA TeM MeHbme, YEéM MeHbUE NOTpe-
. Guseman HACOCON MOWHOCTS Neépej oI0 OTkANYeHHeM. Cuaa
TUApEBANYECKOrD YyAApa OCHAGNAGTCA DDH yBElWuedMR BpeMe-
HW pasroHa HacOCHOrQ erperara, HoTopoe o0paTHO nponep-
NMOHANBHEO MOMEHTY, HOTpeCisewoMy Hacocow. Mpr & = 5500
kBT (YPI = -8°) Benuuumse nomumenMs neBieHHs pamHa 2,1 M.

Mo mpeABapHTEAbHNM PeSyIbTaTaM HATYPHHX HCCHeAOBA-
EMil BaKyyM B CRPOHHOM BOAOBHAYCKE CPHBAETCA C NOMOWBD
BO3ZYX0BOAHOR TPyOH nMpM BCEX YDOBHAX BOAW 3 HANOPHOM
daccejiie, ecly pasiulUa MOXAY MAMCUMAMBHLM M MUHMMOIBHHM
ypOBHANM D HeM He upessmaeT 0,6 BEAMUMIH NOHUXEHHA AAB-
AeHNf B S0EE YCTAHOBKE POSAYXOBOAHOM TpyCs nocne OTHID-
yeEdsa Eacoca. BOSAyXoBoamas TpyOa mpd STOM MONRHE OHTE
ycrasopleHa HA TDAHAGE BAKyyMuoll 80HH EE EANOPEOM TPyoO-
UpOBOJKie OPE MHHWMEIBHOM YPOBHE BOAM B HanOpHOM CacceilHe.
Tak ¥aK CHQOHEHES BONOBHIYCKH KADUMHCHMAX HBCOCHHX CTaH-
LUl SajensHN B GETOHHWE MOHONMTH (CM.puc.Il), 20 BOBNYyXO-
BOpHHe TpyOH NpHUAOCE yCTAHOBMTR HAB BHEYMTE/NbHOM PACcCCIO-
AHMY nepej rpakuuef BanyywHoH soHH, K narpyCxaw HazepXy
ou)OHHEX BOZOBROYCHOB OnIM NOfREfEHH COSLHHHTSABHME TDY-
Ou (g, = 0,3 u), ADYTHM KOMION BDE3&ENNE B BOBAYXOBOAHNS
Tpy0s TaK, 4YT0 HEXEAS TOYKAE BXOJE B COEAUHMTEILAYD TpyCy
OKRsaNach HMXe MAKCMNanbHOIO YPOBHR BOAH B HaNOpHOM Gac-
cefine 58 2, * 0,6 = 1,26 M.

Onuca#Epe yoTpPOACTBO ¢ BOBAyxoBomHo# TpyGok Ouic Ao-
NONHEHO ABYMA MEXOHHUBCKHMM KTSNaHawmu -~ BEATyGauM, yCcTa-
HOBTMOHHEMN HA [ByX HKpakB®X X8 Tpex ODATPYOKOB, MMENUHXCH
Hapepxy CupOHHHX BOAOBHMYCKOB KADWAHCKMX HSCOCHRX CTaH-
UMil, 7NF BEOYCKa 2aMupaeMoro B CUPOHEE BOBAYXA NpM nycHe
HACOCHOR yCcTAHOBKM.

SRCOAyATALUMA TAKROI'O yCTPORCTEE HA HAPHMHCKHX Hacoc-
HEX CTSHUMAX B I976r. noxaseNa ero HAZeXHOCT: npH Halt-
. ZeHAOM AMANAasoHe yDOBHeH BOAM B AanopeomM Gecceitie, OnEg-
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KO HA BCGX HACOCHHX CTAEUMAX KapEAWHCROIO MArKCTPAALHOIO
KaHala DASHHOA NMEeKJy MAKCHMANLHHM ¥ MHHUMABNLHUM YPOBHAMH
BOAH B HANOpHOM Oaccejise npepumaer 1,26 w foua Gonnme? M),

TOBTOMY C NOMOWED NpPEANOREHHOr? YCTDOKCTEA HeNE3q
pdecHneyuTs CPHE BAKYYME NPH BCEX YPOBEAX POAN B HAmOPHOM
daccedre, Cnegzyer yReAWuMTH: 7MemasoH HoMeHeHEP ypOBHA EO—
A4 B Banopeou Oacceitne,ilp HOTOpOM O0eCReuMB2ETCA RANEE-
HO® fAeficTBHe aToro ycrpolicrsa. B HacTOsmee BpeMa wccieno-
BAHKA HA KADREYCENX HSCOCHHY CTAHUEAX OpPOROARADTCSH,

B pesyasTare Mecaegoeansil 1977r. Omn npeaioscH HeGonb-
moi aaexTposexanEvyeckak wnanas (J = 0,25 ¥) BRaMeH coefid-
EMTENBHON TPYOH., OH apTOMEBTHYECKM OTKDHBRETCA NPH OTHANYS-
HiM BACOCA M 5O BHyTPS CuloHS NOCTYNAeT HEKOTOpPOE KOMMYeC-
TBO BO3/yXa, B pPEayARTATE NPOMCXOAMYT ABNbHEUMHA CDHB BaRYy-
y¥a qyepes EBOSAYXOBOAHYD TpyOy NpM BCex padOuMX YPOBHAX PO-
IH B HanopHoM Oacceliie.

R

B I977 r. ucclejopaEnd OWAM NpOBeAeHH TAEXE HAa Hacoc-
BHX CTRHLUMAX MAEMHHOPO XeHEN& ANA NOANMTHBaHMA p.Myprad
43 HaperRymcxoro xasana. Szeck pPaHbEe He OHI0O HMKARMX Knana-
HOB CpuHBa BapEyywa W BO Bpeud pacdoTh HAcocoB CHPOHR He BKAN-
yanMch. [JOCKONBKY HamOpHEue TPYOONPOBOAH He ChAK BAAENAHH B
OeToRHNA MOHOMKT, BOBAYXCBOAHLE TPyOW MOKHC DACMONOXMTH Ha
OTNETRAX, MOACYMTEHHEMX COI'JACHO ONMUCAHHEOH BHUE METOLRKS
(Ba I,2 ¥ HuEe oTMeTkE rpedHs culoHa), a8 COSAMEMTENbHHE
TpyOH HO HYXEH,

Boaayxosoanue TpyOm (J = 0,6 M, BuHCOTa 4 M) K HEIanaHuH-
paiTyss (/1 = 0,4 M) OunM ycTEROBNEGHH HA 27 HACOCHHX ycTa-
HOBRAX TPeX HACOCHHX cTaHmMit xanana. Hcnurains (27.¥1 -
7.¥0-1977 r.) ycrpoMcrsa AAR CpuBA Baxyysa, BEAOZaDHero
BOBAYXOBOAHNS TDPyOM i KAaNAEH-BAHTYSH, NOKasand, 49T0 NOoT-
peCifeMas HACOCHHMK CTREUMAMM MOLEOCTEL 3JEKTPOSHEDIHH
yuUEHLEAAACE EA 6% C OROBpOMEeHHHM YBELWYeHMEM MPOMBEOAKTEN:-
HOCTH BCEX HACOCOB B CpejHeM HE 6% (Ha nocnegmHel HacoCHOf!
CTAEUAM KaHaila NPOMEBOAMTEABHOCTH 3Banuqanana HE 2,5 ud/e
npu oOueHd ee NPOHSBOAMTEALHOCTH OKOAO 40 M fﬁ}. TonoBolt
SKOBOMMYECKHN sdPekT OT BHepEHMR OnA oueren 3 I128,8 tmC.

pyd.




Taxuy nﬂpaauu. NpH DasHMNe MekAy MAHCMMANBHNM W MAS
BUNSUBHEM YDORHAMM BOAM B HAMOpLON Oacceiue acocmofl i
CreHUMM He Oossme I,0 - I,5 M YyCTPOHCTBO, BREDYAUKEE BOE- Py
AyXOBORHY® TPYOY ¥ KIANAY-BABIYS, OOECNEUMBAGT ONTHYEAL-
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NEC YCHIOBES AMA BRCMAAYATALME HuCOCHOM YCTABHOBRM NpM Boex
08 peXdMax:nyck, pafora, OTKIbuenre, Npu Conmemel pasHuue

yposHsi

B HaAnopHOW OsccelHe MOXHO NPHMERMTH AONONHATENB-

Hyll aAeKTpOMEexXaBRMYaeckull muamasn,

1.

2e

3e

ke

dAKTepaTYypPAE

Pavaros®» B.B., Tpersargos AA. , 91 0

prECERS® MM, [poexTHpoBalde HACOCHHX
CTEHUMH W HCNNTAHMEe HACOCHUX ycTakRcmok. M.,
1971,

Fexr*vwaf f.A., Kebepne Cl,,lepenea-

KReEuxa BE.,Benecigos Bb.l. Aepanguon-
Hap TpyOke AJNd CpHBE BaKyyMa B chOHAX Hazoc-

‘Hux eTapuufl, "I'uaporexhdxa u Meawopanma",

1975, k 3.

Kedepne C.h., Benecros B.W., Tepe-

Renxuna BB,y Toexrep KA.,
Kowaaxos A.C. HaTypase KccieiOBABRMA
BOBAyXOBOAHOK TPyOm Ha CaprcKOW HacocHoR cran-
ok, Tpyaw CAHWAPM, Bun.I4?, 1975,

YrgsgaMa MO 3amuTe BOROBOAOE OT IHADABIMYEC:OPO YAADE,

M., I%L.

.0, IUCTPOBOK

WCCHERAOBAHUA BOJIH NEPEMEMERWA B NiPAMO-

YTOABHOM JOTKE BOABEON JARHN :

' DOpascEalMe MONOXKUTEABHHX BONH NEPEMEWORHA B MALKH~-

HHX KARanax Np¥ NycHax ¥ OCTAHOBKAX ATPEr&TOB HACOCHHX
CTaHUMA OONYAD CONMPOBOEZAECTCH DABEMTHEM BTODMYHHX BONH
wid oBayrAWER / I /. C POCTOM EAMHKMAOW MOHEZOCTM arpera- -
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TOB M yBeANYeHHEM MPONYCKHOA CNOCOGHOCTH KaHANOB BTODHYHHE
BOJNHH MOIyT ZJOCTHPATH 3HAUHTENBHHX DA3MEPOB W HAMHOIO Npe-
BHEATH CPOAHDD BHCOTY QPOHTA BOAHH A /i , ONpeAeAseMyD U8
ypashenuit Cen-Benase (pwuc.I).

' Aq 1“ A, A

PIn.I.lndnnaE QACTH NOAOKETOABHON BONEH NIepeMemeRMA
¢ DavBATHME BTODNYNHME BOARAME

llo ZaHENM BamMX KCCAejOoBaHME, NpM asapuiiHofi ocTaHOBHE |
5 arperaros HacocHOH cTadOunM HapEMHCKOT'O MATHCTDPAJBHOrO Ka-
H&la BHCOTA Nepsoro rpeHa pocruraet 1,9 M np cpeasseil BHCO-
76 BoaHu I,I M.

B 3THX yCHOBMAX BAXHO ONpejielHT: MApAMETDH BTOPMYHNX
BONH. Hanpusmep, Dp¥ npoexTupoBaHKM INaBHOro Kasaza neped-
POCHE YaCcTH CTOKAa CHROMDCHREX peKk B OGacceills ApankCcKOro Mopsa,
ANA KOTOPOr'0 B OCHOBHOM NPOBOAMIKCE HACTOANME HCCAeOBAHMA,
amEanme passepoB mpofunA QpOHTA BOAH NOBBOAMT NMPABUABHO D&s-
pagoTaTh MEpPONPHATEA NIO SAmMTe KAHANA M CYJOB OT BosjedcT-
BYMA BONH NepeMemeHMs. :

HepecTHW CHAOXHOCTH TEOpE THYECHKOI'O HCCHeJOBAHHA KDY THX
BONH NEPEMEWEHMs C CHAYNALMAME M HEAOCTATOK SKCMEPEMEHTANL-
HOro Magepuana /cw,hanpuuep 2/, 0coOeHHO B AOTRAX GOXBMONR
aaues. )  Eue dasp ycrasoema / 4 [/, uro {{poHT moORMTENB-
HOM BOAHH NMEpOMCHEHEA NPH ee ABMEGHMM [0 PyCAy NOCTOAHHO
ABMEEASTCA. [IPHEATO AENHTEH STOT Npouecc Ha caenyomue / S /
IBA NepHoAa: HauaibHudl, KOTZA MPOMCXOAMT POPMEDOBAHME BTO-
DIYHNEX BONH, CONDOBOXAANNUESCA POCTOM BHCOTH M KPyTHSHH Hep-
BOr0 rpefHs; nepaos cPopumupopaBmeiicA BOMHW, KOrja AanbHeHd-
Wee ee ABHEeHMe NPOMCXOAMT Ce® HBMEHeHHA NMpPOfMAA ¥ BHCOTH
nepporo rpeGHfs, a passuTHe nocneayvuumx rpefEeR npoaonxaeT-
cA. JAnMEa y4yacTka QJOPMHPOBAHMA SABMCHT OT HAYANLHHX M rpa=-

x’cauuﬂ ANAHANA JOTOK, B HOTODOM MSYYAAHCE MpOLECCH HeycTa-
HOBMBUEI'OCA ABMEGHMA BoAN, AAMEOR IS0 w B ceyensew 0,6X
x 0,6 u onecae B / 3 /, OfHAKO MapaMeTpH BTOPHYHHX BOIH
B HEN HE HCCHNeHNOBANHCSH.
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| l B edpoc

Puc.2, Cxema rREpaBANYRCKOr0 AOTEA: I = mpopoxsHEll paspes Ho OCK
aorea, I - nmay roxommory Gaxa, [l - monepevnce cedexme;

] - 2aTBOpH; 2 -~ MEDHH2 BONOCAHBH, 3 = YONOMONTEABNEE pé-

EETKM, 4 -~ CHCTEM2 NOTHOB,

s - 11 boana.
4 - 2-2 oanc
2 =33 boanc

X - Cpegnas
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FPrc,3, MomeReHEMe BHCOTH M CEODOOTR DEDeMAMERES BOXRH 00 JANHE
AOTHA TPH ?_?f 0,75.
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HAYHHY YCHOBMR BOAROOOpPAsOBAHMI. Moarouy AGTAABHO CHA WBY
qed Havaneiuil repuoz opMEpoBaHMS BOAE, NOCKONBKY LiMba
AOTKOB EE BOEr7Aa MO2BONAJA DACCMATDHBATE MNpONECC TPAHC]O
MALEM BOAH 3 Ledom [ 6 /.

C yesry M3y9eHMA npouecca TPAHC{OPMELHHE BONE nepﬂuﬂ-f
neHMA, OOpasyoOUHXCR B MawMHHHX RaHeilax MpW DyCKAX H O0CTa-
BOBKAX BFPEFaTOB KPyMHHEX HaCOCHHX CTa&HUMil, OWA NOCTPOEH
reapasakuecwall Aorok Lmasol 91 m (puc.2).

JoToKk #MMeet DpaMoyroabdoe cevenwe 0,5 x 0,7 ue H BEOON-
Hey 49 Mmetanrna, CRapHHe LEN SagUmeMuy HOEI&ROM, JAHO MOHDH~
TO LEMEHTHUM PACTBODONM G XONGBHOBMEM, JOTOK yCTRHOBISH

HE BAHTOBHX NONBEMEMEGK, MOBBOAANLMMX MBMGHATH ero YHIOH.

Boxs B NOTOK AOCTYMAeT HB I'0JOBHOIO GaKa 4epes oThBep-
CTEE C [MACCKAM 34TBODOM. [lLd nMOMOWM STOr0 SaTBOpa perynu-
pyeTes RAvansEuLl DACXOA BOAM, 8 BOAHH HANONHEHHA CO3ZANY-
¢ OHCTDHY BF0 OTHpRTHEN B2 SAJAHEYD BoXMUMHy. PEIyAMpO-
BAAMe HaYaubHOM CEYUEER BOAN B JOTEE K CO3AAHHe BOAR nOA-
MOP& OCYUECTBRADTCA MAOCKHN SaTBOPOM, KOTOPUM OOODYAOBAHO
cOpocHoe OTEepPCTHS B KOHUS IOYKE., /A OTBOAA BOMM B Mep-
Aud Gak B NOAACDXEHMA NOCTOREHOTO HEMNOPA H&JA PHOYCKHHM OT-

BEpOTHEN DDA DEBKAX KONEOSHHAX PECXOAA B PONOBHOM GAKe BH-
NONNGHA CHCIEMA BCHOMOI'ATENBHENY NOTROB.

Pacxon BOZW Y3MEPRETCA 8 mepHuX Oakax, HMEeLWNXCA 3 I'o-
BOLE ¥ ROMOE JoTHA, NP NOMOMM NPAMOYI'ORBHOIO BOZOCHKBA
Ea2cisa (0es OoroBOrO cxarvas). Marcmyarxsenlt cywmapeel pac-
XOon Aorxa 10 45 ifc. B mponecce npOBejeEMA ONNTOB MapaweT-
pH BOJE WaMepARECH BONHOMApHOR YCTasgskoll - mpecdpazopare-
ARUE @NHXOCTHOrO TN ¥ SandCHBajaMcs Ha Qorodyuary ocHmizOIr-
papoy H-700, Mauepedds ReiaMck: ojgHobBpeweHno ® ID cTBOpax,

Ha PAApABIAYECHOM ACTKE OhAM NPOBEACEM ONMHTH NO Mayue-
HYP ABYX OCHOBHLX BMZOE MONCKUTENDHLX BOAH NEpEMeUeHHs -
HEfCHHeYAR W HoAnOps. B Havaae CoazaBsancn PAEMOMEpHE NOTOK
¢ TAyCHHOM ﬁ y coorpercroyrmel pacxony f},. ZaTen pacXxof
B rOA0BE {nﬂPHH HAMONHEHKA) MU KOMUe JOTKA (BOAHH MOANOPA)
HAMEHANCH COOTBOTCTBEHHO Ha Bexmunny 4G, Bro uswenenue
HaOGAUANAOCE B TEYeHME BCEGIO OnuTa, KOTODEM NpoZonZanca 10
TEX NOp, NOKA BOAHE HEe AOCTArazZa NPOTHBOMOAOEHOIO KOHIA
JOTHE 1

Weenegonauia, PUNONHeMHNE HAMM padee EA paje nelcTByn-
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WEX KaHaNoB, nowasa;k / 7 /, WT0 NApAMETDH BOSHMKGUREX BONH
TSPOMEMEHMS 32BUCAT OT HAYLIBHOIO MMNYXECS, XBDAKTEDHSYSMOIO
BeNMY4BO}, KOTODYD MH O0OSHSYMRAM

b o
""" 0, Y515.78, 7 (D)

rae (U, - nonepeyHce CeveHde, B, - WHPHHA [0 BEPXY NOTOKA
B HAYANBHOM COCTOREMM, ¢ ~ yCHOpPEHH® CMNN TANGCTH , Ana-
A#3 yDABHEHHR ZBUECHKS SOJH PACCHMATDVBEEGMHX BONE NOKASHBAET,
uT0 GespasmepHult mapamerp /i, WHCHOHHO XAPAKTEPHEFET USMEHE-
BM& KONMYeCTBA ABMKGHMA RMAKOCTE 3 HAYaABHOM CTBOpE, BNSBAH-
HO® HaMeHCHMOM BONHMTMLN DACXOZa, W CBaBAE C Bwcorold ofpasyp-
LedcA BOIEH.

Or Benuuusn Fg, , KAK MOKGRANM HAEM HCCAGAOBARMS,S83M~
CHT TaKxe XapaxTep tpasclopuManus npodeas somn. [locTosHEoe
uaMeHeRMe NpOdUla NP ABMEEHHWM BONHN HO pycuy oSyCAOBAGHO
felficTeReN IOKAABEHX CHI MHEPUMM, KOTODHO BNSBAHY HAYANSHNM
HMIIyIBCOM, B Cul IMAPEBIMNECKOI'O CONPOTHBAGHWA, -

pr g 2< 045 B E2dansHOM CTEODE oOpasyercs ruajkas
BONHA MOHORNUHANBHOTO BMAS, B MpPefleXax No008sYACTA KOTO-
POE BAWMHANT DABBUBETECH BTOPHYMNE BONHY (cu.puc.I). Hep-
BeM rpeCeds ONCTDO yBONMUKBEETCA 0 BHCOTE (puc.3) W Rac~ -
TynaeT cocTosHMe copmmpoBaBmeficA BOAHM, KOrZA CHIN mHSD-
UME yPaBHOBONMBANTCH CHMIAMM CONDPOTHBACHME, OXHSKC STO COC-
TOfENE HOYCTONYEBO, M BHCOTZ NMEpBOTG IPeGHA IOBONBHO OHCT-
PO CHUXEETCA M CPaBHABAETCH C BHCOTOM MOCNeAYDNMX, NOCA®
Yero HaumHRaeTCs OCMHA npouecc saryxadEs, [Ipm 2ToM HPOQEIS
CyOpMEDOBEBEENCR B0MEN ONHM30K K NPOQRND DPHERA-BOMHE, &
H8 CTAAMM BaTyXaHUA OH HMEST BU7 MEPHOAMYACEXX BONH
/ 8, c. 258-259 /,

Mpa nguﬁuzuﬂu BEAMYMEL F‘l‘d R 8Hawenmn 0,5 cuaw
HHGpLEM OKA3HBANTCH AOCTETOUEO JONBMMMM H 5 MPOLECCE (QOPME~
POBaHMA BOJH NepeEul rpedesd AOCTHIAET TEKON BHNCOTH, QIO
IpOMCXOAMT oOpymedue nNEpsoro rpeSEs ¢ OOpaSOBAHHEM E8 ero
MepelHeM CKIOHe BalblA. B Bauux onuTax o0pymeH#e NPOMCXO-
Ao rnzza, KO8 OTHOCHTENBEAA BHCOTA MepEOro rpedHa
?IF £ npeeumana 1,55 ¢ 1,60 {4; - PAyOHHA 0DOJ MepEuM
rpaﬁnel“." 1;, - PRyOMHE KeLOBMYMEHHOTO fnoToxs), NocKomsky
98 CHeT BUCOKOH TYPOyAeHTHOCTH BAABLA CHAN CONPOTHBAEHHA B
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HGM SHAYMTENBHO CONbWE, WeM NpH raazkoM (HOTEELMATBHOM)
BONHOBOM ABHXElNZ, SHEDPIHA MEpBOI0 rpedEs GHOTPO najaer,
H OH ONATH CTAHORHTCA IAAAKHM.

ipn snagerusix !‘rz,:*ﬂ.?ﬁ CHIN MHSDUHE ORASHBANTCH
HACTOJNBKO OOMHUMMA, HYTO BMECTO IMIAAKON BONHN B HaYams~
HOM CTEOpe 00pasyeTca G0p, MMenuuii BEJ ABMEYHWOTOCA COBE
HSHHOrO THAPABIHYECKOro Npuxka, [lpouect TpaHCRHODMALHA oI
Npodis npoTvexaet creiyouuum obpasow. [lo mepe ABEEeHMR 38
PPORTON BONHH HAYMEAGSTCA O0pasoBEHMe OHAyEZAUMHA, TOrza 2a
cau (iporT COXpaHfeT BUA ABKEYWHCA BOAOBOPOTHOK OGAECTH.
Koria meaWudda sHeprud PpoHTE BOAHW yNajgT, OH CTAROBUTCS
PIARREN, TOABKO MOC/AE BTOI0 HASHEAETCA POCT BHCOTH M KpY
THSHH BTODHYBHX BOAH (puc.4). Mocne =arpepmelus mponecca

Ao . b

- ii' ‘m
= 2-5 foamey

- 8.8 Boawa

-mhﬂ

s

Fuo.4, HsweseRN0 BHCOTH ¥ CHOPOCTH CEPEMEMERNE BOMHH 00 MAM-
28 JOTKA OPK ﬁﬁ} 0,765.
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LopMEpOBEEMA ZanbHelumas TDasclopManuMA NPOQHAR BOAHH UpOTe-
KAAT, KAK ¥ NDH MAlNX SHAUBHMA Fza .

B HeROTODHX ONHTAX OpK f;d > 0,75 padippanock nos-
TOPHOE OOpymeHHe nepeoro rpedHs. llocne Toro, KAK B ONMCAE-
EOM npomecce nepenit rpederk CTAEOBMTCH I'NAAKMM B CUNH COMPO=
TRBIGHHA YMOHBWEWTCH, COXpaHKBmelicH SHepPIUM LORET OKA3ATHOA
J0CTATOYHC, 4TOOH ero BHCOTE NOCTHINA NpefeXbHOR BeAMuYMHH M
NPOMS0HAC NOBTOPHOE OOpPYHEHHE.

BunoAseHEHe pacueTH NOKASaAM CBASL BMZA BOIHN B HAuANB~
HoN CTBOPE C EDETMYecKof rmyCGuHo#, onpepenmedolf amm pacxopa,
nepedocuMore soasol., A NpAMOYIONBHOIO NOTKA YCUOBMEM TOIO,
yTo Oo0pascBaBuaACA EonHa OGyneT muMeTn Bap Oopa, OyAeT

1{!{ {H‘F ! G{gf (2:'

rae Zp = Qe/a - nnmauua pacxoa. lpu 2TOM BEAMUMHA pacxopa,
NepéHocHMOre Boakok, paska auns soms noanopa (g=a &, a ans
Bons Henounesus (g =4 G +Go.

AuanEs BOSMOKHHX TMAPABIMYECKUX DEMMNMOB MyCKOB M OCTEHO-
BOK ArperaToB, BEAKYAA aBADEAHEE MANH DAAAE ZASHCTEYOLNX. WamiHE-
HeX Kapenos (AmyOyxapckoro, Hepadajckoro, Kapuuuckoro, HpTum-
Haparanpa 4 fp.), noxasan, uTo AAA HHX BeRHUMHA f; a B ocHoB-
HOM He OpeBumaeT 0,4, Kak BHZKO B8 pEsyNsTETOB HAEMX HCCIEp0-
pahnii, olpaaypuneca B EMX BOIHH JOAKHN MMETE IA&AHMA npoduis,
napaMeTpH KOTOPOro 3KCTDEMaibHN HE CTaAMM CHODMMPOBABLEXCH
BONH. M3 GoabWOrO HoXMyecTEa TeopeTHYeCHEMX DAC0OT, NOCBABEHHHX
gTHM BONHaM, HeOOGXOJMMO BHAGIMTL HANDABIEHHE, OCHOBAEHOE HA
K3BecTHOH KoHuenuud DaBpa: nepsul rpefeds cliopumupoBaBmelics
BOJHN NEepeMenena eCTh yeIMAeRHAA BOJNHA, & OCTANBHHE — HHOU-
fanbHye BonHw, [lonyueHHNe pemeHHs (CM,HanpuMep 5) aanT npofu-—
N4 BONA, HauGonee OAMEXO COOTBETCTBYOUWMG HAONOARAOMHM B ONH-
T&X, & TaK®e MOSECHANT AHAAMTHUCCKW CBABATH BCE CCHOBHHE Na-
pAMETIPH BTODYUHHX HOMH.

OpBaxo yxasaHHud MeT07 7aeT S&4BHEEHHYD TDARKLY CYymEecT-
BOB&HUA DPACCMATDHBASMOI'0 THNA BONAH M SAHWEEHHYD BHCOTY NEepEo-
ro rpe6es (Oonee 5%). B panHoM cayvae HeycTaHOBHBUHACA MOTOK
BaMeHRAETCH HA YCTAHOBMBUMHCA NyTeM HANOXEHHA BCIPEvHOIrD TEYe—
HHA, M MO3TOMY MOXANBHHE CUIH WMHEDLMM, BHAUEHWS XOTOPHX B O~



5k

CHBAEMHX BOJNHEX BEIMKO, P DOUEHMM He yudTHEaprcA. Kpowe ToO-
ro, BCE NADAMETPH BOAH HAXORATCA B SABMCHUMOCTE OT BENKUUHH
yicna Ppyna, ompeseunemoro no gopuyne

5=—V-7,——c—ﬁ (3)
g

rge C = C ¢ v° - oTHOCHTENBEAA CKOpOCTE ¢poHTA BONHM, ® He
CBASAHH ¢ HAYANLHHMM YCEOARMAMA BONHOOOpAROBAHWA, "

MoatToMy NMPeACTEBAAKT MHTEPEC NONyueHHHe B peayanrarTe N
BEZ@HHNY ONNTOR IMIMDHYECKMEe 3ABUCHAMOCTM OTHOCHTeIBHOMR BHCO-
TH fEPBOCO IDelER 12'5‘,=-%f‘-'-'! cropocTH Qporta Fo (nnpanena&uuﬂl
no Qopuyie 2) aas cHOpMUDOBABLMACA BOIH 0T BENMYMHH HAYAABMO—
r'g UMIYNLCE (pPHC.S M 6). THASAHHHE  SARMCHMOCTH MMeNT BEJ

. foLF

a) BOLHY NOZNOPA ?m = {+ 1805, P 0029k, < -
d) BOAHH HANOAHOHESA /] — o ' (K<

: 2’" okl PUQo29< £, <0 3%/
: (5)

oad

B) CHOpocTh (poETa F.:, = [32-/> j /=% O O28<f; ,<Q35¢

(6)

Kaxk BMAHD, NpM OZHAX 4 TeX Ke BHAUCHMAX ﬁ;,n BHCOTA Oep=-
Boro rpefes copuupoBaBmelics BONEW MORmopa GONBEEe, Yew BOn-
HW HanodseHus, KaAx NOE&3aiE HamM HACADZGHHA DTO MOXHO o0naAc-
HATE TEM, 49T0 AKTyaJbHHE CROPOCTH NOTOKE XHAKOCTH B mpeje-
jax QpoHTA ROAH NOANOPA B POSYALTATS CNOKGHES CO CKOPOCTHD
HCBO3MYHWEHHOO NOTOKA MERbNE, T9M B BONHAEX Hanoanends, [loaro-
My B npouecce DOpMEDOSAHKS BOAH OOAMNOPa CHAH CONPOTHEREGHHA
HMEKT MEeHBUYY RCAMYAHY, 4YeM B BOAREX HauoXEeHds. [Ipw oxuHa-
HOBHX SHAYEGHAAX HAYAABHOIO MMMNYABCAE 3TO NPUBOAMT X TOMY,
yTp BHCOTA WX CONEWEe BOJH HanolHeHHA,

Monyuensuwe sasachMocTe (4, 5,6 ) ornuvanTca 0T BHANO-
PHYHMX, NMPUBOAMMEX APYI'MMM ABTOpuMM / 6 f, 4UP0 OOBACHAETCH
HEM YCAOBMAMH ONMTOB ( BWNYCK 00BcEMa BOAH B cmokolHymw momy),
TAK W NApAMETDAMM, XADaHTEpUIyLUMMM PpaRMyHNEe ycuoBua ( "myc
KXoBOEe wyucao" F},,w__f UVnyex /ﬂ). "[lycxkoeas cropocTs"
X&paKrepusyeT OCPCAHCHEYD IO BPEMEHW CKODOCTH BHMYCKA BOAH
W8 Gaka, TOITa KaK A § /e NPeiCTABARET COGOl BeluumHy ua-

|
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Pac.5. Sap¥caMOCYE BUCOTH HEPBOT0 TPEGHER CHODMMDO-
BABNRXOA BOMH OF BAANYHNE HAUAXBROIO KMOYXBOR
I « ponmE nommopa, I - BOMME HaNOARSHMA,
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Puc,6., SABHCHMOCTS CKODOCYH NSPSMBMSHMA CfOpPMMPO-
SABIMXCA BOXH 0T BSJMYHEN HAMAXBHOTO MMIYALCA,
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MEHCHMA CpepEell CKOPOCTH TEUGHMA BOAH B HAYAABHOM CTBODE.
NostoMy U pyex MEHBEE BeluuitHe JAKTHYECKOrO KAMEHEHHA CKO=-
POCTH BOZHW. B CTBODE BOAHCOODABOBAHEA, 4YTO A4ST B&BHUeHBHE

(no 20%) sueuends BucoTu Bond, Ha mam Barnsa, napawerp/z,

Gonée NPaBMABHD OTPANEET IpaBMYHNE YCAOBHA NPHMEHHTENRHO K
MBNUHHNM KaHanau.

C BuCOTe BONE NDH EHEHBEHHIF; > 045 NOEHO CKa3aTh cle-
Ayouee. B mpezenax 0,5< Fq,<0,75 wancuuaussas sscora opa-
BYDWMXCH BOAH MBMEERETCH HEBHAUMTEABHO ¥ HAXOZATCS B npeae-.
Aax Q = 1,5 + I,6. W Tomsko mpu A7 ,> 0,75 Beanuuna ?a CHO-
Ba HAYHHAGT YBENMYHKBATBCA, OOpasyomuicAa opd sToM Gop HueeT
MAKCHMSNBHFO BHCOTY B HAYAJBHOM CTBOPE,.

(OTHOCHTEXBHAS CKOPOCTH JpoHTAa raajrex cpHopwMAPOBEBNMXCA
EONH (CM.pHC.5) CEA3&HA C DOCTOM HX BHCOTH M HE NpeBHmAET
I,25. CKOpPOCT: BONE C paspymeHHuM NepBHM rpeCHeM B cOopa mpo-
ONE&eT yPEeAMUMBATLCA C DOCTOM BEARMUMHH /5 , . [IpM SHAUSHEAX
Fi, { 0,035 cropocts (polTa CTAHOCHTCA MEHbWE CKODOCTH pac-
NMDOCTPAHEHWA MANNX I'PaBUTELMOHHNEX BONH, ONPEACAAEMEX HIBECT-
okl QopuynoR larpanza C =}/§E , 00pasyoWMecH MpK STOM BOA-
HH MOryT OuTh OTHECEHN K BONHaw momycka / 5 /.

Takam olpasom,no BelHURHEe HAYANBHOI'0 UMNYARCE B MepBOM
NpHCIHECHNN MOIr'yT OWTE ONpeaeneHy BHCTPOMANBHHE 3HAYGHHA ABYX
OCEOBHHX MApANeTPOB BONEH, 0OpasyomelicA B MAUMHHOM KaHane
NPH PO3KOM M3MeHeHMM pacxoas.llo aTum fapaNeTpaM ¢ AOCTATOGY—
HOR TOYHOCTED MOKHO DEcUMTATE TaxxXe W Apyrue napaMeTpH BTOPHY-

HHX BONH:KDYTHBHY @puura-a(. JANMEY = A, aMmmETyzy - G
(oM. puc, I)

'J,
.-z
|

AnNrYeparypa

I.8aupos XWH.,JleG6epnes BB, INcCTDO-
BOR [l.l., Typcynos A.A. HarypHue
HCCNENOBAHMA KDYTHX BOAH NepeMemcHMs B MAUMH-
HUX Kasanxax YaOekucrama. Tpyzu IMH, % 351,
1976, c.63-66.

¢e Bepeaewckui#t BT, OBoasosow Cope B NpuOMATH--

ueckoM xeHane, Tpyaw Tuaponpoexra, M 23,
1972, c.13=22,
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3. laxahashi Jamotsu, On the flood waves in a prisma-

e open channel, — " Bull. Disast Prev
Res. drst. J 1870, 19 wd /- 18

Yo f‘;lfre H. {?ﬁdi?j de ffﬂﬂ-'il!g__ﬁﬂﬂ dans {.‘Tﬁs Canaix
decovverts. Dunod, 1932

S5« TypecyvBHOoOB Adde, B3 auposr X.H. OxoZoKpKTHUEC-
' REE TEYeHMA B ANMHBEHX NMDH3MaTHYECKHX pycnaax,
Tpyas CAHMMPH, sun.I20, 1S70, c.363-398.

be TYypcecyHos AA,,D2uypanos DM Ogeira
NApaMeTpoB BOJAH NepPeMeNeHHMA B MallMEHHX KaHanax.
"TURpOTEXHAKE 1 Meawopanua", 1976, B 4,
C.28~32,

7. 3awpor XiH,,Jrcrposoit 0. O Bacore cdhop-
MUDOBABUMXCA BOJAE Nepemewceus. Tpyas CAHWWPH,
BHH-IﬁI.‘ G-?I"gfh -

8. Yyrae s P.,P. IMugparanka. ., I971.

P.B. THKIPOBA

CTPYKTYPA MOTOXA B HPUBONMHERHOM MOZBOZMLEM
- PYCIE NMPH BOJOSABOPE

B ycmomunx Cpesneit ABMM OHMNM M3 OCHOBHHX TpeCoBanuif,
NpeABABIAGNHX K BOJAOBSOODHHM YSnaM, ABIAeTCH ofecneuceMe
JesEaHOCHOIO BORosafopa. [loaToMy OpH BuOODE HOMIOHOBKM OCHOB-
HOe BHUMaHWE YIGAAETCH MeTOZY GODBOH ¢ AOHHWLMM HaHOCaMM, NO-
NOXCHHOMY B 66 OCHOBY. B HacToguee BpeMs Haubonee sddexTHE~
HHM METO7OM OOpe0H C ZOHHUMM HaHOCAMM ABAAETCA NONEpEeYRAan
MUPEYAAUMA NoToka. [IpPHHLMNE €8 WMCNMONL30BAHKA NCOJAOESHH B OCHO-
By KOMIOHOBOK BOZOSAOODHHX YBAOB $epraHCEOrO TUNa, NOCHOHHO-
pemeTyaToro, C HahoconepeXBaTHBADMMME TalepefMi, C AOHHHMH
peMGTYATHMM TaNEPEANK ¥ JD., B KOTOpPHX OXarTopaps nonepedHoR
OMPKYNALMH OCYUECTBIASTCA B TOR MAM MHON cTeneHd Go3HAHOCHHM
BOZ0Ba60p.
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Ha npeAropHHX yyacTKax pPex MMpOKOE [pUMEeHeHHe no-
nyuuad ysis gepraHcroro Tna. [llonepeusan LMPKYARLMA Ha
BTHX Yy8l&X CO3A3ETCH KPYNROMACWTAOHMME HKOHCTDYKUMAMMY
npocTax (JopM, HAJGKHHX B SKCNAyATAUMW M NEI'KO AOCTYMNHHX
OCMOTDPY ¥ DEMOHTY.

B cocTas BOaOaaGOpHEX Y8J0B (eDrascHOTO THOAa BXO0-
AAT: KPUEBOAMHEeHHOE NOABOJANLEGE DYCNO, MMTOBAR NAOTHHA,
mopor BOAONDpDHeMHMKE ¥ DeryAATOD BOAONDHEMEUKE, pacnono-
zeRdull B8 BOrEyTOM Oepery KpHBOAKHEMHODO pycia.

lo mepe HazoGKHOCTH, OOYyCAOBAEHHOR TI'HAPOAOIMYECHKMMH
¥ MECTHHMM YCHOBMRMM YY&CTHA Dek# B CTBODE Haueuacworo
rijpoyana, ycloBdfMM BOA03a00pa M TEXHMKO-SEOHOMMUYECKHMM
noxasaTensMy B QPepraEckyn cxeMy BoA03alopa OTAENEHHNM
apropaun (4,[.Ymaxos, f.A.Huxerae, B.H.Boacxos, W.A.HAxu-
rac, 2.H.PapoBe 1 Ap.) BBOAMANCH AONONHMTENBHNE BISMEH-
TH: QBTOMATHUYECKMH BOAOCAMB, HaHocoovdoliHas cTeHKa, MO-
por-ranepesa, oOpatTHam raiepes, peakTUBHLM mopor, OTKHpH-
TR NPOMWMBHAA IafepeR ¥ T.0.). STH SNEeMEHTH HECKOIRKO
YCAORHANT KOMIOHOBKY TMADOYSAL, HO 38T0 BHAUMTENBHO NOBH-
manT erQ DRCOAyaTalHOHHHEe nokKasaTedw (KooDdWLMeHT GesHa-
HocHOTD BoAosadopa joctaraer 0,8-0,95).

llpocToTof EOHCTDYKLEM, HAAeXHOCTED B SKCIAyaDPalMH
A ofecnevyenuens OeaHABOCHOIO Boposadopa no BO-95% odmac-
HReTCA EMPOKOE NPEMeHEeHEEe BOAO3R0OPHEX yBA0B feprakcxoro
Tuna He ToABXO B ycnoBWax Cosercroro Comda (YalexruoTaH,
Kupraass, Kasaxcran, Tapxuxucram, Cesepuul Kaexas, I'py-
8uA, JRpamEa), HC M 3a er0 Npejenavi.

OCHORHHM 3NeMeHTOM BCHO3800DHHX Y30E QEPr&HCKOIC
THNA ABAAETCHA HDHEOAMHeRHCOE MOABOAMWEE DYyCAO, B KOTODOM
cogjaeTcs nonepedsas IMpPKyAALMR NOTOKa, OUecneuMBaDUER
OTBRIEYEHHE JAOHEHX HAHOCOE OT HOpOr'a BOAONMpPHEMEHHE.

B pesyibrare noJAeBuX M NOZeABHHX #CCHeloBaHuil ycra-
HOBAGHO, UTO HHTEHCHBHOCTD NOABMAKH AOHUHX HEHOCOR 3aBd-
CHT 0T CpeAHed CHOpPOCTH MOTOKA U'cp. 8 Cenapaiua uX 0o
nonspeyHoMy CEUEHMD NOABOAAWEr0 pycia -~ Of cpeareil cro-
pocTH [/ cp, No rayGddHe NOTOKA. JlBEXEeHME TEBEDAWX 4aCTHL
ofecneyupaeTcs OpH yclAOBMH v'qb;;-b:, a N0 WApuHe NOTOKA
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- MpH L{._‘, = |/ TAe )/ - CEODOCTH HAUGABHOH MO]BHE-
KM TBEPAOH HYECTHIM.

CpesEAA CKODPOCTE MOTOKA ONpeRelAeTCA no MeescTHOM
popMyne.

Kak ®8BeCcTHO, HAa KPUBONMHOMHHX yuacTHKaX NonepevHoe
ccyeHse GAMaKO No $opMe K KOCOYIOABHOMY TDeyIOABHEKY M
CACNOBATEARHO AAA ONpelelcHds NAOWAAM EMBOI'O CEYEHMA MO-
XeT OHTH MCNONBEOBAEA QOpPNYyNA AdA ONpeAECNeHMA NIOWaznu
KOCOYI'OABHOTO TPEYI'ONBHWKA, KOTOpas MOCAE HEHROTOPHX npeol-
pasoBaHmii MoxeT OLTH NpeacTaBlieHa B BMAE

'm-ﬁ}ﬁmﬂ (f"mCZr)q.ni ':.I)

rae B, - WMpHHE NO 3epKAany BOAM, M;
ﬁm,r MABKCHMANbHAR DAYOHHA NOTOKA, M;
J77 = OTKOC,
.'_Z: - nolepeukbit yENOH BOXHOW NOBEpPXHOCTHM.

OAMAKO NPM CONOCTABJACGHAN DACUETHHX IGHHHX C BaMepeH-
HEMY OKB3ANOOB, 410 o <& &, mpuvew pasHuua MEEAY Lu)p
Ul a}, KaH eca® g = K* 3aBMCHT OT M3MEHEHMA DPEcXOAOB BO-
N4 B peEs. @,n

AHENH3 MOMEBHX X MOAENBHHX HCCAeZIOBAHMR NOKasan, 4To
{opma NonepeyRoro CEYeHMA MBWEHAETCA OT pacxXoAa BOAH B pe-
Ke, [Ipk ApPOXOEAEHEM N0 DeKe NABOAKOEHX PACXOA0B MAKCHMA.Ih-
AHe PAyOKEHR B CHKODOCTHM pacnonaranTci BAONE BOUEyTOIO Jepe-
ra, NONGpeuyHoe ceueHEe pycaa MmeeT HOpMY KOCOYIOABHOrS
Tpeyroaeinka., (10 Mepe yweHbWEHMR DACXOACS BOAH B PEKE WaK-
cHMANBHME PAYGHHN W CKODOCTY MEPEMEUAnTCH GANEE K Cepepd-
He pycaa, M Donepeusoe ceveRde npmodpet&aeT KOpPETOOOpasHyD
fopuy. BeeZs B 2aBucumoctd (1) xoadduuuent "K', yuuTHBANL-
mul udMeHemue (QopMu pycna B SaBMCHMOCTH OT DACXOJOB BOAH
B pexe ,nonyyaem

3 C‘:u" ﬁ% 72 mox (f*"i‘??cz,)
ConotTapneHdMe OMHTHHX AEHHHX C DACUETHHMNM Nocliefoma-
TeNsHO NMpeACTaBleHO HA pHc.I, OTEyA4 CleAyeT, 4T0 Koaddu-
WAEHT NOAOUDPAH NP&BEALHO, NMOCKOJNBKY ONMTHME TOYKM NOYTH
JA0EATCA HA KPUBYK pacueTHYyL.
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Tpejer MSweREHWA XMBOTO CeYeHMA OT. PACXONO0B BOXH.

N
£0 6)

Tpajux msmeHeEMs OUNTROIO KosddwmimerTa
"K" or pacxoms soms B pere K= £((3).

JonosAue 0003RAYSHNA:
«~ omurEHe Touyxn npe K= (5-6) Oy
X~ onurEme roukm npER=2,5 By

Pme.lI
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AHanesKpya pacnpezeneMre CHopocTel noroxa no Ceve-
iki,” ONDoReldscd, YTO MAaKCHMANBHHE CKODOCTH HAXOAATCH ¥
pOTHYTOrO Oepera, COOTHETCTBEHHO R JoXee RpynHue (pak-
Il ABAranTcs y BOMEYTOMO depers, 0 Mepe yA&ZeMER OT
HeIc (no CTBODY MONepPYHKKA) CKROPOCTH HOTOKe CHHESWOTCH,
CONTHETCTBENHO W GpanuuE ABRayuedcs cMeCH yMeHbEADTCA,
1.8, OOCies HRPYMHEe DACMONATEXTCH B 80He GONBUEX CHOpPOC—
refl, & Comee welHse B =0He wamdx, ClejosafelhpEo, SREA
3840H pacnpeAeNeHHs cxopocTell nO CeYsHER pycla, MOXEQ
onpefednTs OOABKEKY TO# BAM RHOH ppaxieE BaHOCOH

!
Vep > Vs
Ilin onpelleldiends pacnpeislieBHs CHOPOCTeR noToHa No

COUEHHD HCAOAS3YETCR saK0d naomsiel
F’ J?—I-""' E’c = ConSt

zq,(!?ﬁa’) = Vep Rep (2)
F Fq.-l o Rt:.-
P = + &

rge AR, - papsyc zpuiauu BHIFKIONO Gepera;
J'E,,- cpemBufl pagdyc #ardda;
€ - uMpusa no ypesy BOAH OT BROYRAOTO Oegpera a0
paccHaTpuraenof BePTHKANN, '

Ha #sruGe [OTOKE CRODOCTH JOAXHH YBOINKUMLATRCA MO
weépe MPHONAREH¥s X BOrEyToMy Oepery. $axTMdYecKs Takoe
pacApefeiende CRODOCTEN N0 CENOHA® pycna HaOXOpacTCA BE
ECerjia, [o3?omy B peaibisX NOTOKAX JakOH naomajed cTporlc
HE BRNOALASTOH. '

CriepoBaTenbH0, B BaBMCHMOCTE (2) clejAyer BEECTH HOP-
pexTds "M", yUMTHBAKWMI AIMEHEAHS DACAPENENEHMH CKOPOC-
tef N0 ceysEuw noroka. HeclenoBaHMAME YCTHHOBIEHO, WTO
" 3aPMCHT 0T Koajduuuents Bozoaadopa ¥ M onmpajenReT-
CR N0 38MMCHMOCTH

(fo(%r‘? )
-f.?( quﬁp (3)

floclic HEeKOTODHX npauﬁpaana&uuﬂ aaBacdMocTH M 0603~

. i
HaYeHERA epes AN NOny4ddM
'EFIEF?F’" P Iy HM

U=0,8M( 42 41)
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Jlesuft muruyTuil Geper
[pasudt pormyTuil. Ceper

o £° 20 30 B M

Puc.2 Onopu pacnpezessHma CPENEEX CXROpocTal
00 r'xy0EEe NOTORA B NONBOAANEM MPUBOMIK-

HoRHOM Dyoje.

Ycnorune oCosHaveHRmA:

npu Q =187,72 ¥3/cex

- - Npn { =150,650"/cex
% opu () =88,47u"/cex

—o— Dbpu Q =47,72 w/cex
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Conocrapiende pacYSTHHEX AAHHHX N0 SARHCHMOCTH

Uy's 04w (45 +1) it

C OMHTHHMM JAHHEMM NOCHEeAOHATEABHO NpeAcCTaBleHO HA
puc,.2, M8 KOTOpDOre cilejyeT, 4TO ONWTHHE TOYKE JOMATCH
OAusko K pacueTHOll kKpuBok.

fl. C. MYXAMEJZIOB

CT.H&Y4H.COTP.

A. A MYXAMEZIOB
MHEEHEp

(CAHMHPH umM.B./A.Kypena)

K BOMNPOCY OB MBMEPEHMA NJIOTHOCTW M BASKOCTH
HRHEPAIM30BAHHEX BOA

B zadopaTopHux ycnop#sax B ofZere pyca CAHIMPH Ouna
NoCTPOEna NpOCTPABCTBEHHAA MOZEl: BOAOXDAHMAMME, HA HO-
Topof OBNO ME8YUYEHO HBNEHUE DOCTYNUSHEA MHHEDANNB0BAHHEX
BOZA B BOZOXpaEMIMuwe. B KayecTBE AHaNOIa HATYDHOHM muHepa-
aus0B8HEOR BOZH OnI MCMONBE30BAH BOAHHH pacTBOp XAOpPECTO-
ro HaTpud. A BHABAGHMA BOBMOXHOCTHE HCHONBBOBAEMA BOAHO-
ro pacTBOpa XAOPMCTOrO HATDHA B KAYECTBE AHAAOIA MHHepa-
NEB0DAKHON BOAN OHAM NPOBEAGHHE CRNeydanbHHe ONNTH, LUGIBD
KOTODHX ABAANOCH MayvueHMe (MBEKO-XHMHYSCHKMX CEHOHCTE HA-
TYDPHOM MHMHEpanWsOBARHHOA BOAH # BOAHOI'O PACTBOPAE XAODHCTO-
'O BATDWA ¥ MONyusHWe SaBHCMMOCTEM NAOTHOCTE M BABKOCTH
0T KOHUEHTDPALMHM YKASAHHNX DAcTBOPOE M MX OOCHAeAywEee

, cpapHedme [/ 2 /.

Lna onpefelleHEA NAOTHOCTM H BASKOCTH HCOONBBOBAHH
npoCu HaTypHOW MUHepAJIWSOBAHHOM BOZAH, 0TOCpaHHHE 2KCHe-
peumel CAPHHINM, xuuwyeckudl apmanuws woTOpON BumodseHd aado-
parTopuel! mECTHTYTS “Cpegasrunpobofxionok™, W sapanee NpH-
rOTOBAEHHNE BOAHWE PACTBOPH XJAODMCTOIO HATPHA DABAMUHHX
KOHLenTpanui. '



Ik

MunoTEOCTE OOOMX DACTEODPOE OONpeZAENAASCH NDH MOMOWM
nEKHONETPOB o0BemoM I ® 3 ua, MenuTyewumil pacTBOpP 3aausa-
I¥ B NUKHOMETD A0 YXasaHHON MeTKM, BaTeM NUKHOMETD
pacTBOpOM BaBedMMBald Ha Becax ¢ TOYHOCTBY 0 COTHX AOXIEH
rpaMva. [locne Raxgoro WaMepeHHMs MAKHOMETD NDOMHBAAK AUC-
TannRposadnol Bonofl. B TeveEHe BCeX HaMepeHUl NpOBOXHIN
CHCTEMATHUECKHAM KOMTPONE S5a HSMepeHMeM TeMNeparTypu MCHu-
TYEMHX DPACTBOPOB NDH MOMOWM TepMOMETDS C UEHOR ZelleHusn
0,I°, Ba Bpeus uamepeHud TewmepaTypa pacTEOPOB paBHA-
nack 23° u wewenanacs wva ¥0,I°. MaorHocTs pacTBOPOB Onpe-
AeArAd (pwi 1) N0 2aBACHMOCTH

Pegemt i

raze f - NAOTHOCTH PAacTEOPA NpE Teumeparype ¥t
/n, - Nacca MyCTOro NUKHOMETPA B TPaMMax;
/n, = Macca NMKHOMETPa C UMCTOM BOAOH B rpaumax;
/m, - MEcca NMKHOMETPA C MCIHTYEMHM DacTBOPOM B
rpamMmax;
ﬁ - NAOTHOCTE YHCTOH BOJAH fpH Teuneparype B
r/em®, npe % 23° g = 0,997 r/end.

BASKOCTH MCNHTYEMHX pPacTBODOE yYCTAH&BAMBAAM ODH MOMO-
WM BUCKOBMMETpE THna BIE-I auauerpoy Hanuanspa ¢F =0,34 uM.
[l[py #aMepeHHMH BASKOCTH TAK X KAK M NDH MBMEDEHMHM MNAOTHOC=-
TH NPOBOAMAKM KOHTPONBL 38 pacTBOpaMi l= EE.‘SGE, KOTO-
pafr B TeyeHde BCeX KaMepeHAl maMcHAaZach Ha 10,1°%. nocne
KaKAOrQ WaMepeHMA BMCHOSHMMETD THaTe/JBHO NPOMHBANK ZIMCTHI-
NUpoBaKHON BOAOM.

BAsKoCTh onpejenans (puc,2) N0 TAPHPOBOYHON 28BHCK=-
MOCTH, MPUBEAEHHON B BHNYCKHOM aTTecTaTe:

LN
Y = 0,0030I8 TR

rae y - KHHeMaTHueckan BABKOCTH AMAKOCTH B CaHTH-
cToxcax (ccr),
-~ EpPEMA HCTEYEHMA XHIKOCTH B CEKYHJAEX;
3 - YCKODEHME CMNH TAMECTH B MECTE u.uuapamangn
cm/c= (ana r.Tamxenta yﬂ-‘ 979,993 cu/c®).

MonyueHrwe Tpafuku saBucUMOCTEl f-*f(ﬂ) w VM
(pdc.2) NOKE3HBAKT, YTO 3HAYEHMA MIOTHOCTH M BA3KOCTH
060MX PACTEOPOB MPH OAMBAROBOR KoHueHTpausm (0 + 6 r/n)
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@ BOZHOTO pdCTBOPE Al,gf TPH £°

X - HarypHada MHHEDABIWBOBAHHAR BOAA,
@ - BoaHuif pacTBOp NaCf no naHHEM WaMEpeRui;
{ - Bopuuli pacTEOD ”’a.\:‘é’ no pabHsM "CnopaBouhuKa Xauuxa®.

by "u:rJ'
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x _.ri‘
1.010 & ¥
[.000 W a
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IEB#.‘E*&THHmllilmliﬂtﬂﬂﬂﬂﬂf,h

Fnc,.2.
Eaancnuuen 'D -f ;ana Ty PHOM uuuepanuannaﬂﬂuﬂ BOZH
i BOAHOTO pac BODPE N, NpK £° = 22,5

X—- HAaPyDHas HHHEPEHHEDBHHHEH BOJAS
@- BOoAHNN PAcTEOP AMaCf MO NAHHHM USMepeHMH;
f- noaguit pacTROp Macﬁ no paHHEM "CnpaBouduka xumuxa".
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pRSHATCH HA OTHOCMTEALHOD MAIAyl BEeAMYMHY, UTO JaeT BOSMOE-
HOCTE HCNOARB0BATH B4 MOJENN BOAHHE DAcCTBOP XIODHCTOIO
HaTpWf B KaYectBe AHAIOIA HATYDHOA MUHEDanMBOBAHEON BOAM.

licnonesya BOAHHM pacTBOP XAOPMCTOI0 HATDHA B KayecT-—
59 8H8JUOI'a HaTypHOH MEHeDAIMB0BAHEOE BOZH, HA NpPOCTPAHCT-
BEHHOK MOJAeNM BOROXDAHMNMUA OWMM NMPOBEZCHH ONHTH NO Way4ye-
HED [NOCTYNNEHWA MWHEDANHSOBAHHHWX ADeHAXHHX BOA B BOAOXpa-
HEIWEE OpH pasAMYHEX BEDHAHTAX DexuMa pAGOTH BOJOXpAHMIM-
ma / 4 /. Pesyaprats SKCHEPHMEHTOB MOBBONMAW BHABHTH HOKO-
TOPHE BaDHMAHTH, [IPH KOTOPHX ROHLNEHTDALMA BOJAH B HHXHEM
0pe(e HE NpeBHNSET AONYCTUMOH BEAMUYMHH ANA NONKBA CEIBCKO-
X08AECTBEHANX KYIBTYDP.

InrTepatTypa

I. e 2u H.U. MopemdpoBaBMe PuUpaBAMMECKMX FABISHMNA,
"omreprua”, I., I967.

2e Payasnep C.H. m ap. "swepenue naccu, o0beMa X
nIoTEOCTE", UBjeTeNECTBO CTAaRAapToE, M.,
1972,

3. CnpaBoOuYuHHEE xauMugKga, T.Iux 3. lsa-Bo
"Xuuua®, I971.

4o Myxauwegor HC., Myxawezgosn JI.A. Npea-
B2pETellbHHE DEeaylNbTATH MOAENBHHX HCCHeAOBaAHMN
cuMemeHsA BOZ YapaapMHCKOTO BOACXpaHMAMuE H
MMHEDANMB0BAEANX BOA ApHacan, CO0.BayYH.TD.,
Bun. I47, CAHUMPH, Tamxkemt, TO7F
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M. M. MHPBAXMEJIOR
8CNUDAHT
(CAHHHPH uw.B.J.Xypuna)

O 3AKOHOMEPHOCTSX MPOUECCA MPOCAZKA B IEC-
COBHX I'PYHTAX BTOPOIO THIIA 3

C nenso M3YYCHHS NPOCAZOYHOrO MPONECCA HAME NPOBOXHINCE
PHEHE ONHTH B YCHOBMAX CHABHOMPOCAXOUHHX IPYHTOB Y30gRY Q-
B HOBOOpOMaEMCHt 20H6 HKOKAapanrbCROI'0 MACCHEA,BONHSH Zok-

ero TamgenTeROro Kamara.0Omas MOmMHOGTH NPOCANOYHEL
TOB B NpeAedax OMETHOIO yYacTKa cocTaBnmia I7u.

Ar¥eHEPHO-IeONOIUNOCKHE XAPAKTE DUC TRIH IPYETOB ONHT-
M0 yUaCTKA ONpefeNANMCH B NA0ODETOPHHX YCAOEMAX MO CYy-
- ICTByDEEH MeTOANRE I'6CTEXHMYECKEX GHANEBOB ( zaCuana),
JJETH ONHTHOI'0 Y4YaCTKa OTHECEHH K IECCAM.

OnurEel y4ac2OKk SaEMwan Conee ABYX PEKTAPOB MAOWAAM
| AoCTaTO4HOM paccrosHMa (300 M) or soEN AedopuaiEd Hel-
flyouero kaiaaa, Jlis u3yueHMs NPOCAJOYHOIO Hpouecca Npei-
IPATEIBHENM 3aMauMBaliiey OHI BLAGNEH Y4YECTOK DasMepOM
k60 My B UGHTPE KOTOPOro ONA BHPHT KOTIOBAH passepos B
lnie 20x20 m, rayOmEof I w.

Bo nalexanne BOSMOXHOCTH S&RJEHMA MO AHY KOTAOBAEHA
Wi yCTpOcH ApeHMpyNmMH CIOW M8 mecka TOIWMHOE 5 oM. [po-
\iky ONHTHOTO KOTHNOBAHA HAGHANAAAE C MOMOWBN HOBEDPXHOCTHHX
- WPOK 1O ABYM B3ARMHO MODNeHAMKYNADHHM CTBOpaM. Ms ompe-
MeHA AedOpMaNKM OTASABENX CHOEE NpPOCAAOUHON TOIWE B
IHTDE KOTAOBAHA yCTaHOBAeHW I'NyOMHHME peneps =& IOPHBOH-
i 4, 7, IO M HA®E NOBEDXHOCTH AHA KOTACBAHA. Yporess Bo-
¥ 5 KOTJIOBAHEe KOHTPOMMPOBANCH BOZOMEDHOR pelkol.

o OKOHYSHMM NOAOTOBMTEABHHX PadoT? NPOMIBOAKAOCH
IyXKPaTHO® HUBENMpOBAHME BCEX XOHTPOIBEO HaONDEATEABHNX
/46K OTHOCETEABHO paHee YCTAHOBAESHHOI'0 HENOAB4RHOrO pene-
|y PECNOAOXEHHOIO BHe B0HW npocafovunux aefopwaumii, Bce
[CHETH BHOCHAMCH: B ClenManbHuR XypHAN NepHOEWYECKHX HABe-
IpoBEHHH,

Bce oaurHwe paoTd N0 9aNaviBaHED [POCAJOYHON TOMMM
IYHTE (yCTaHOB/EHHe NOBEPXHOCTHHX M MayORAHNX penepos,
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NPOBEABHAC KOHTDONBHHX HMBeAMPOBAHME K Ap.) BHNONHAANCE
B COOTBEICEBUM C YHE3QEMAMM, NDUBEAGHHUNM E NOCOOKA nO
APOEKTHPOBSHMY OCHOBEHUY ¥ SyHASMEHTDE BABEEA M COOpYEE-
Hill A8 NPOCAA0YHHX PPYHTAX.

C MOMEHTE NOZAYM BOAN B KOTAOBAE B TEYBHES NeDBHX
JeTHPEX CYTON JbaklE HaCJAwA3i0Ch KApCTOBOE ABlIGHME,
ZCHAEACTHEME HOTOPCI'C 204H P KOTAOBAHE He OKasaiochk. [locae
TiaTeNbHON 3aielKH XADCTOBNX NOPOHEOR 24MAUNEBEHHE HOTIO-
5348 OPOAOAXANOCE ¥ YyPOBEHD BOAM NOARGDEABENCE ® NDEje-
nax 30-60 cM. henpepuEHOS 3AMAMMEBAHME NPOMBBOAMAOCE B
Teuelide €6 CyT. nocae yero CuJc MPHOCTAHOBAEHO M3-38 OT-
CYTCTEHMA BOAN B MCTOYHMKE. Ha cleiyLuMl IOop KOTIOBAaH NOA-
BOPTAACH NOETOPHCMY ZauaydeaHWo B TeusHse 40 cyT. A0 cra-
CUNNSELME NPOCAAKM,

D Mepuoj] SEMaSMEB&HWI KOTNORAHA NPOBOAMIOCH HEDHOM-
YEeCK0S HMBENMPOBAHMC BCEX NOBEPXHOCTHHX W DAYOMEHHX pEfa-
pos (pue.I, 2), & TaKkxe YyeT NOAABACMON W DUARTpYLHEHCA
Yepes IPyHY BOJH.

§om|
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Puc,l. JMHaMMKa MPOCGAKM ARG KOTHNOBAHA M I4yduH-
¢ Hux nnupﬂn. I - noeepxsocTEait penep (IIP ua nue
gumam#. -urn ﬁHﬂHHH peneg EP’P) ff =
s ¥ -

Hark auano @3 pHCyHROE, pmedopMauMs AHA ROTAGBaHO HETM-
HasTCA C NMepPBuX CYTOK sSamadubands. He caeayvauk Aens sa-
VAuWBEHEA HS Oeperax KOTHACBaHI MOKBMIUCE MPOCANONHHC TpE-
AR, J¥e Ha ACBETHE CyTRA 3aMAuMBAHAR NPOCAZOMHHE Tpeld-
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Puc.2, HsMeneHme NpocAAKd MOBEPXHOCTHHX pellepOB
BO BpeveHH:- I - ( B UeATpe KoTaopaHa, 2 - [P
Ha paccTosHMM ¢s 1 M 0T KoTHOBaKa; 3 - IIP € =3 m;
4 -MPg =5u; 5~0IP¢ =8 u. ~

An (WRPUHEOH 2-5.CM) NpefCTABARNM UWOTHPEXCTYIeHYATHE Tep-
pacH, SMIAKTYAS CMEWESHHS OTReNBHHX M3 HEX 4-8 cu.
ipocazxa nMOBepXHOCTHHX peNnepoB 3a Npejclauy KOTAOBaHA H
CAYOMHHEX pelepoBP HAUWHAeTCA MNO3JHee, 4YeM NPOoCaiKA XOHHOM
ACBEPXHOCTH KOTAOBAHE B DEBHCHMOCTH OT paccToAHUE Samavd-
BAGMON NAOWazZM MAM rAyCuUHE YCTANOBAEGHHHX penepoB. Yew
JoAkue 3T0 DacCTOAHME MIM PiyGHHA, TeM NO3IXe HAYUHBETCH
mpocajka. HoHBeuHan BeddunHa npocajok AOHHOM TOUKM M ONU-
Eaduux NOBEPXHOCTHMX MBPOR Ha Oeperax KOTACBAHA NOBYYH-
AHCEH OXMHAKOBHE W mocTurad II7 cM, T.e. ZHO M OpOBKE KOT-
A0BaHa MPOCEAN PABHOMEDHO (puc.3).

M 1:100.

Puc.3.Paspes wxHOr0 Gepera KOTAOBaHa.
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Kak Buze® M3 DHC.3, NpPOCE&AOYHHE TPENWHN B KOROS ONki~
14 DpejCcTaBAENM JeBATHCTYNEHYATNO TEDPPACH M pacnpocTpa-
I14CE OT KOTHOBAHA Ha paccrogHEe 9,5 M. HmpmEa npocapoy-
IiX TpeguHE cocraBimma I5-I8 cu, & AMOANTYAS CMENAHHA
\BéPTHKANBHOE CMENGHME) AOCTHrana 35 cM. Buaus, uro Beam-
W2 T6pPPACH, T.€. PACCTORENE MEXJy TPONHHAMM yBEIHYMBAET-
08 0 Mepe YAaleHHs 0T KOTAOBAHA.

Wa puc.2 BMAHO, UTO HAMCONEWAS NO BOAMUMHE NPOCAAKA
IPOMCXORHYT B MeCcTe XOHMHOE TOYRM. YsM raylxe yCcTaHOBAGH
penep, TeM MeHbNE BSNMUMHA eI'0 OpocaAxu. Jua yrodcrBa aHa-

li2a AeQopwMamid OTAGABHMX CIOSB BCH OPOCA&AOYHYD TONmY pas-
(k74 HA& 9OTHPE CHOR NO I'OPUBOHTAEM YCTAHOBNGHHNX PeNEpOE.

I caolt or O 20 & M;

Il cuolt or 4 o 7 w;

0 caolt or 7 a0 10 m;

IV caolt or I0 » z0o mempocazoyHux rpyaror (I7 ).

Ha pmc.4 mpejcrasieHa AMHAMMEA NPOCAZKM OTAESABHHX CAO~
'B. Kak BuaKO M8 puc.4, NpocajMs mepsoro ClOR HAYANACH ©

oy |
4 ' f y
2 42
2 5
» |
y |
J il

Puc. 4. HsweHeHWe NpPOCAJKH OTAEABHMX CHOEB
!ﬂ#pﬂ’ﬂﬂl.l-ﬂ!ﬂl% b8, 2 -0 4
%g t My 5~0t 7w o IO M, 4~ or IO N 2O

@pBHX K& CYTOK BawAuMBAHUA, a pefopmanes Il cacs - Ba
SAbMEE CyTKH., K 3TOMYy wOMEHTY NpOCajKa NePBOTO CAOR NpH-
OpeTaeT DOAMNMHY, paBEyD 61% ot cBoell KOHeuHON DENRUMHN.
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Taran TeEJeHIMA DOBTOPAGTCA M B ADYyILHMX CHOAX NPOCAROYHOM

ronud. Cacmosareibho, Nejopualds HAXHEI'O CHOA HPOMCXOZAMT

Npd AOCTHXEHAM BHOENGEAWEDD CNOR, BONNYMHA NPOCAAKH KOTO-
PHX PEBHE COOTBESTCTBEHHO, 50-65% Oor noasoRt mpocaaxu. Jcra-
TO4HAR AOQOPMAUMA BEDXHEI'0 CIOA MpPOMCXOAWT OJHOEDEMEHHO C

HEXeNexan Nl CHOAMM,

Ha puc.5 npusepeHd TPAUMKH M3MeHeHEA CKOPOCTH Npocaj-
K# B0 ppesesd. U3 rpadexos BAAHC, 4TO CAMAA METEECUBEAR
NPOCGAKE NPOMCXOAMT B HAYAAR ONLTE B JNOHHOR TOYKe,

f, arr

Pac.5. Hemenenue CKODOCTH NPOCAZKM BO BpeMeHH.

HE NATHEe CYTKM 3aAMAYMBAHMA CHROPOCTH NMPOCAAKM AOCTIM-
raan 4 M/cyr. MAETeHOMEHAR JleQOpMElMA KAXTOrO penepa npouc-
XOJWNa B HAYsie MX MPOCE2ZARM. DO BECEX NEpMOZAX NpPOCAZKH Hau-
Gonbmanr BeNUYMHAE CKOPOCTH [pOCAAKHE COOTBETCTEOBANA AOHHOM
TOYKE.

He puc.6 npeicTableHd PpadMEM MBMEHEGHMR NDOCAAKH M
LEIBTDELMOHHOMD pPacXofia BO BpeMeHn,

Hax BHMAHO M8 TpagMKa, HAMGONbUAR BeIKXYMHA (pATB TPALK-
OHEOIO DAcxX0fia COOTBETCTBYET HAYANEHOMY NEPHOAY SAMOYKHM,
faTeM BelMuMEa QMABTPALMOHROIO DACXOAE HenpepHBHO Majaer.
Taxze EavambAOMYy MEPMOZY BaNaYMBAHWA COOTBETCTBYET M HAM-~
OOABWAR MHTEHCHPHOCTEL NDPOCE&ZOMHEX Aepopvaumid.,
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Puc.6. llaMeHeH#e mpocajiky ZEa HOTNOBaHA W JUARTpa-
UMOHHOTO pacxois (Ha I M2 ON.) BO BpeMeHA.

Kak BMAIHO, X&8pARTe) DasBATHH NPOCBAOUHEX AedopMa il
BIONHE COOTBETCTBYeT XapaKTepy nameneHMs QMIABIPaUMOHHOIO
pacxoza.

#3 npejacraBieHHOTe Tpaduka fuibTPAUNOHEOTO PACXOAA BO
BEpeueHd MOKHO HaGipaaTb, 4TO vepes 30-40 CYyTOK 3aMOuUKM A0CTH-
raeTcA yCTAHOBUBUWHCA XapaxTep CROCOARON (RIABTPALMA.

Kax BUAHC M3 pic.7, 28BHCMMOCTH U3MEHEHHR NpOCAZKM OT
GUABTPALKOKHOT0 PACcXCAE HOCHT NUHeHHHH XapaxTep.

o, 57|

fie <1 S

a2 1

ar = |

& o ar ¢34 a4 005 ad 47 28 a¥ o HEH

Puc,.7. 2apucumocT: duUNRTPALKOEHOrO pacxofa
(pa I w2 nn.) 0T NpOCaiKH.
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PrC.8.3aBHCHNOCTS ZNWAH ZedopMHDyENOf 30HH 0T TNYO

NpocCanKH.
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He puc.I, 2 BEAHO, YTO BPSMA HAYANA NPOCANKE yapo-
TOPUX IEyOMHHMX PeOepoB ¥ MOBEPXHOCTHHX WADCK NPONoyo-
AMT OAHOBpeMeHHO. JleQopranus, yrayOafsch B TOAMY, oapo-
BpeMeHHO pacnpocTpaHsReTCA B CTOPOHE KOTIAOBRAHA,

Hanpumnep, penep 4-x MmerTpomol ruvOMEN HayMHAaEY npo-
CAARy HE CeZbMue CYTHKM Ba8MOYKM, TPemEEA EA PacCTOAzpa
3,3 M oOpasyercs Ha 8-e cyTkH; pemep IO-weTposnoft Maycu-
HH HAY&A AePOPMUDOBAYBCA HA 23-@ CYTHM, & TPemEHA pa
pacoToAENe 7 N NOABIANACE HA 25-& CYTHM.

Ha puc.B nmpeAcTaBAcHa BABHCEMOCTH JAMAH Redopyypye-
Molt BOHN OT rEyOMHH NpocajkH.
Kait BujHO M8 rpagExa, aBMCAMOCTE MMEBT DPANOgymefl-

Huil xXapaxTep. Yrox pacmpocTpaHeHMA NPOCEAKE B CTOpomy
yerasoBleH pamuhM 34°.

Inreparypas

I. Masananos T.A nHeTdYecCKHe THNH AECCOB  gec-
COBHAHLEX MOPOA LEHTPAABHOM ¥ WXHOE YSogef
Cpemsefl AsEM ¥ #X MHXEREDPHO-reONOTAYeokue
ceEOlcrBa. Tamkeur, I958

2.Mycradaesn A.A, Kamanu H& MPOCAZOYHEX PpyHTAX.
baky, I196]1.

S Mycradaepr A.A. OCHOBH MEXGHEKN NPOCBAgqmyx
rpyEros. M., I978.

4, N oc o0 ¥ e no npoeKTHPOBARAN OCHOBAHMN M (yppaweH-

TOB BJiaHKll ¥ COOpYXeHMH Ha npoCANOuHNY rpyH-
rax. M., HEAOMC, I%64.

C.H.CTOPOETK
KaHA,. TeXH, HAYK
(CAHMHPY um.B.J.Eypusa)

HCCIEJOBAHME SAREYMBAEMOCTH TPEUME AAPA
AXAHT'APAHCKO# MAOTMHH

Oanoit w3 OCHOBEHX NMPKYMH, NPHBOAANMX K P33Djwenmp
BHCORNX NAOTHH, ABAASTCH BOBHMEHOBORUE TPEUMA B iy gpape
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Jp¥ HAOOJIHEeHHH BPOROXPAHKIAGE .

C TOYRM 3peH#A (uIbTPALUOHHOR NPOYHOCTIH, Haudoaee
ON&GCHHMM ABIAYTICA CHBOJEW® NONEpPENHNE TPEUKHW, OPOXOAR-
Aq¥e Yepes TOMNY HADPA B BanpavlcHWM ero HRE0BOH rpadd.
TaRle TPEWMHE MOrYT CHTH NPHUMHON NOTEDH BOAOYAEPXHBaD-
Hell cnocoOHOCTA NAOTHEN ¥ Jlaxe ee paapyueHHE B clyyae
HENpaBWAERd noaoGpadHore duabkrpa. BuABAEHO, 4T0 TpEeMMHM
8 TIMHHECTOM TpyHTEe CTPEMATCR K cawosaleumsaiun / I - 6 /.
MoToxk Boxu OTHAeNfiET 2Spo2Mpyemull MaTepuan, OCTABIAAA Kpyn-
HHE arperatd B TPeUMHE M BHHOCR MelOYh B CTOPOHY (UALTPE,
KOABMATHDYENOTD €.

AApO AxeHTapaHCKOR NAOTHHN BHOOIHAETCH M3 THEEIOrO
CyIAMHKA uMCTIOM nracTEuYHOCTH I4; no AsuMun BOIIEQ BoamMox-
HO o0paZoBaHKe B Afpe CKBOBHNX TDEeUWMH pacxpuTHed Zo I0 cw,

PassefaHHEE FKapbepHHl MaTepHal Adf NMepexXOAHHEX SO0H
ape orcese Jpaxumk zo 40 mu copepxAr 8-~12% Menxodema, fAB-
ARNWATOCH TEXeAWM cyraukoM (puc.I). Mpm BRAKAOCTH YyEISAKR
fUIBETPOBOrO ME8TEpMENE, NPCAYCMOTDEHEQIO TEXHUYECKMM 3aja-
HWeM, BAAEHOCTH MENKOBEMECTOM 4YacTH CocTaBIAeT 26~28%,
T.8. MPY BIAKHOCTH B MHTepBAJe NAACTEYHOCTH, NPH KOTopoM
CHNE ClUefideHMA MEXAY YACTALUAME NAKOEMAJEHA. O03&nardBan
EpyNHRe YECTHLN, OHA CO3A29T KOMKOBATYD MaXDOMNODHUCTYD

CIPYRTIYPY.

Hamm Ondls fIpoBEejlels SKCHEDHMEHTH N0 S&N0YMBEHEN KDyI-
HYX TOPHIOHTENBEWX TpPeWMH packpurHes 3, 15, 20, 32 MM A
rayounok Ao I00 mwM.

BenuumHy HAUAABHOJl CKOPOCTH NOToKa B TpemuHe ANA KO~
NEpUMEHTOB NONCYMTHEAAK MO SABMCHMOCTH, npejnoxexBoff B.l,
Heapuroft, M.Il.MaaumeRaM

2K Hrp 2
T Qﬁjﬁ&t, & M y CM/C,
rpe  H,, ~ TAyOMHA BOAU B TpemdEe OF yPOBHA BOAM B BOKO-
XPDaHKIHLE §
3' - WAPHHE PACKPHTUA TPEMEH.

PacuyeTy NOK&3&AM, YTO B CAYyYae MCMOAL3IDEBAEME JAA nepe-
XOAHEX CNO&E PPYHTA KPpynHocThL A0 20-40 mm npw HTP = 0 M
BOSMOXHAA CHOPOCTE B TpeEKHe coctasdser oT I,5 Ko 9,5 cm/fe
npM pacxpuTas 5 - I0 cwM.
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HccnefioBaREs KOXBMATALMY (MESTPOB B 20Re Tpe
npoBOAMAR npd rpapmenrax or 0,2 jo 6. B Havaxe onuTa
PpEAMEHT SBARETCHK MCTHHEHM, OAHGHKO NO Mepe TOro, KaK
arperaTsd SamoAEANT TPeWMBYy, BeNMAYEHA eI'0, OTHeCCHAAA
K DOIHOW BHCOTE TPEWMHN, CTEHOBMTCA YCAOBHOH, TAK KA
OCHOBHEA UACTH HAMNODA TACHTCH HA BAKAABMATHDOBARHOM
cnoe QMABTDA W B TPemMEE, SamONReHHOW DasMETHM &rpe
POBSEHEHM I'DYHTOM.

Kputepdew SeKPHTHA TPEWMH B CYIAMHUCTOM HApe CYAT
eTCA yveHBLEeRMEe CKOPOCTH B TpewuHe Goaece vem 3 I0 paa
¢ MOCKOAyORMM yMEHEWEHMEM # NpeKpaueHueM BEHOCE TIMHMCH
THX YaCTHL DpPH NOCTORHHOM Hanope.

OnuTH ¢ rOpPYS0HTANDHHNE TPeUWHAMH DACKpuTHEM 3
NDOBOAUNACH B TOPHBOETAIBHOM NOTKe & X 4 X 11,5
x14x56 cv (onuT ¥ I). IR co3naHMs CKBOSHOU TpPewMHN B
CYIMAKREOK OOBEMHHM Becow I,6 !jna 3aTpaMUOBNBANM CNELY
AuaveTposm 3 mM, [locze zawmOuyxe CMHMIy AKKYDATHO YA&ARAK
(puc.2,8). B Tpewdny BHXOMMAY £ NhE30METPA, NO KOTOPHM
onpefieARACA IpajdenT. B HeHapyreHHOR vacTd oCpasie Tak=-
¥8 yCTAHABIMBAAM NMBE30METPH ANA JUKCADMK Hancpa Ha o0=-
pasile KeRapyueHHOM CTPYRTYpPH.

YuuruBag, 4?0 KoadduumMesT JMIBLTPALMM CYTAKHEA HeaH
YuTeNncH, pacxoll, OTHECEHHNA K nuoumajzd TpPemdBu, nparrTiyed
KM OyneT ARIATHCH CKODOCTHD HOTOKE B TpeudBe.

Tpemuis pacxputHes OoXsme IO MM OHAM B3aNMOZABAMDORAHE
B ropeaoHTanbuoM noTEe £ X £ x / 24,4x25,5x113 cM
(onue ¥ 2). JliA monyyeHMA TaRMX TPEmMH NDH YRNagRe cCyr-
AMEKA OKOJAO NEEXCHIIACOBHX CTeHOK BSaKJaZHB&NE CIOR CONK
lips NPOXOXNEHMR (UABTPAUMOHHOrO HOTOKA CORNB GHCTPO pac
BOpRZAcCh ¥ OGpa30BHBaANACh TPeUdHE C €CTECTBEHHHME CTEHE
wn (puc.20).

PeayapTatu SKCHeDHMEHTOB NOKazand clejynuee,

MlepBoHaYaALHO HANOP HA HeRApymeHHOM oOpasie Ipy#aTa
opeBuman Hanop Ha Tpemese. [locreneHHO HAlOPH BHPABHEAAMCE
B TpemMEe HEUMHANOCH OOpPAaBOBaHME arperaTol TAMEMCTHX 4Yac:
THIl ¥ KX NepeMemeHde D CTOPOHY QurpTpa. B omuTe M I npm
Eanope IB0D cw pacxoa mocrenexdso, 8a IO CyT. yMEHLMKACA B
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Puc.2.Cxena npOBEJeHMs SECOEDHMEHTOR N0 3ake-
UHBAGWOCTH TODM3CHTANGHNY TPERME:
I-nBeaoMeTPH )
2=CYTIMMHOR fAApa;
3=-nma0YaR0o~rpaBniinan cMech;
b=TpENMHA .
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50 pes, Y0 CBEZ€TEAECUEOBANG O BBACTHBAMCCTH TPEWMH
ROMEMETALMA QUASTPOBOT0 MuTEDESBAS B BORE TPEuEEM. [Ips
poctd DoToKe 3 spemuke 1,5 CM/C BRY4HS8NACH KONSNATAIMA
PHEBTEA.

B onute ¥ 2 (puc.2,B) OHAO YCTAHOBLEBO, WTO IPH I
JRYeRMd Banope YReAWYMABANMCE B PACXOA M CKOpPOCYR. K&
NOEHATHAE Espopa ¢ 30 go 120 cM BNAWBINC IOMYTHeHMe Qual
pata, #0 uepes 0,5-1 4 HAOMDAEAGCE OCBELNGHME MOTOKE. f
ygEas ¢ manopa H = 30 ce ¥ ckopocrm IS5 cu/c, uepes
CHIASCOBUe CTeRkM mprdopa OHAO OTUETIREQ BMJHO, 4TO

pasuuTa Ha BCD BHCOTY. I'pyHT npuolpell ROMKOBATYN CTPYKT]
py. MaxcumyanbRoe DecHpuTMe TDEEMHN yBeNMuMmoC: A0 20 M
Tpewils B8a/OEHANACE ATPETATAMM MANCHYANRBON KPYOHOCTH
I5xI8 MM HE DSEAMNHYD BHCOTy: AOCTUDIA B Havaje OmuTA ZO
4,5 cy, 2aTeM FNEHBEENACE N0 £ Cu M yXé B KOHLE YBOAHY

Banack A0 3 oM.

PeayapTaTs paccena EpPYyNHOBcDHMCTOrO FDYHTA B 30EE
KORTAKTE ¢ Tpednsod » oCOMY OMETEX NIORAsalim, 9T0 ROJEUEC
20 vacrin vewsiwe 0,1 My B rPpystTe yReAWUMAOCH BCero Ha
4~5%, 5TO HC NPEBENC K CYUSCTHEHEOMY yMeHhEEHRR BOAOOPC
EAUAeNOCTH (WALTE.

32 60 cyT. MPOBOACHMA JKCMEpPMMSHTA yWeHBMSHEA CRODOL
Td H® HEeGINnailcCh, 4YT0 CBEAETEASCYByer 00 OTCYTCTBMM KON
¥aTalMy (MALTPS W HeBRNSURBAGMOCTH TPEWHHN. |

YugTuBaR, Y10 FAPO MUOTMHN € O0EUX CTOPOM CONpUKACAS
eTCA C DEpeXOALWME CHORME, RMeDuMMi ovxocd I # I,75 co
GTOpOHN Bepxkerc Opeda M I # 1,5 CO CTOPOEH HHEHGIO, Ha-
i CRIW DDPOBEZASHEH CHEeRyDUZe SHCHeDHMEHIH (DEC.2,B).

B Gonrmoy J0TEe Ol BROONHeH HAKNOABREH CYIVIMHHECLINM
aKDaH C MEPEXOAHKMM ESOBEME, CTPOPO COOTEETCTBYOME NDOEK
ty. B nepexoiske cAOW Owl yAOKcH TPYHT 44 CO CTOPOEW BepX
Hero Oseda W L7 + cO CTOpOHN EBuXHero Oneda. B omurax ¢ |
TpeEMHCH 3 My npe FEamope S0 CM SRCNEpMMc T LIBNCA B TENO=
uue 32 ndel. CHOPOCTE K HOHIY OnuTa yverbuowaack B 50 pas,

-
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CHCNepuMesT ¢ rpegusoll packpurHes 20 MM TDOROGRENCH
B OTCYTCTBHE Hamopa CO CTOPOMH BUXHEro Shepa, Unyr Oua
43% NTPM CHOPOCTH B TpewuHe 1,5 cu/C. [paKTUqecH® Cpasy
AYEXCH OTPLB APMPEATOBR OC [IEPUMBTDY IDCUKHY M HosHAUK-
lensHE BHHOC 9aCTHO #3 (@ARTPE B CTOPOEY HMEEern Ooheda.
cnogancs TypOyneHTANE pexiM ZBARehHuA. [ipm umanope 56 C¥
| "HODOCTH B ToemkHe 7,7 cu/fc mpoMCXOZME ycREeHImA BuHEOC
\acTen QPHABTPA CO CTOPOHE BepXEaro OB€Qa KPYMHOCTRED 1O
’uy B TPemMHY C OOpAZOBRaHEey CoNBEkX MC pABMEDy KALEDH
I cURacTH QUNBRYPA, NpHMEXavmell co0 CYrOpoHN BépxHero Oreds.

lipe yBeauyeHuM danopa #a I0 cu AsCnuianoch BHAYEYCALR-
HOE YBoAuvienMe DONMUHHN ASMEYNEXCH arperatoPr CYTIMHEA M
pecxoAa. Yepes 20 MMH. CKODPOCTR peaKO VMOHBUKIAGck ® I,5
pua. Ha nmpotAxedHuEM 3 cyT. CKOPOCTE OCTABANACH Je:l wWaNe-—
LeHHA: PASMHB TPOUME NPAKTAYECKH NPEXpPATHNCH. JannuEeSues
yBeiiM4eHie Eamopa Zo I0D cx Ae npEBesi0 » yReARVYEHHN CKO=-
POCTA ¥ NepelcUeRMD ArDPIaIT0B.

Hak B B DPeANAYUAX CluTAX ArPeraTs ¥ BEAGCEHHHE W2
$uNBTPA YACTHON SANOANALY TPERUNY MepABFOMEDHO. I'MysT na-
pa Ee TONBKO B TPeUMHEe, HO ¥ mC ECell mucote ofpssia NOA
TPEWMEOH NPHOGPET DHXAYH XOMHOBATYY CTDYRTIPY C COLeJHUM
secoM I,35-X,4 o/u° (nepsosauambiull Y = 1,6 2/u”).

o oxOBYSHME GHUTOE CHAM ONDEAEAGHN I8PHOBYE COCTArH
ViABTPOEOIO MATEDHaNls, DACRONOEGHHOIrO ADOTHE YREOMESHHHX B
il2pBXOAHNS CHOH TPEHMIN CO CTODOHE BepXHel0 W HMEHeDD Obh8-
vay 00 PRYyOHEE N NUpMHe TPemMHw. Bupaneno, 9T0 @e PaI:Tpa
U0 CTODOHN BEPXHOIO ObO(@ ENHECEHNW B TPEMAHY 4acTauu ¥pyn-
HOCTBD ZO 7 MM, COAEDEAHHE KOTODHX B TPyHTe lepexoaHoro
cnon I4%, B rpysre AApPA NOZ TPEumEON TaxEe MMELTCA USCTH-
i QUIHTDOBOrO M3TEDUSAR KPYNHOCIBEL 20 5 wu.

B guan¥pe cO CTOpOHN BepxHero Obhedd OTMEVAEI s Sha-
quTenpice, po II%, ywensuckue Ppexuel 0,]-7 um {puc,3).
B $aaprpe co CTOPOHH HAXHero Oheda DOFBMIOCH A0 S5k wesTMm
Nesbug I MM (10 BAvANA ONuTE TAUNA LPAELUM B ILpyHTe 47 0%~
CyTCTECBANK). EHECEHME ODTHX NaCTMl HO NPURENO ¥ KOARMGTE-
UHK (OMABTDOBOrC MaTeDHAaxa, [IpRysu, OTMOUERHRHE BANOHOMEpD-
HOCTH HBMEHEUWA 8ePHOBOIMO COLTEBa IPYHTOR HalNWLBUICR He
TOARKO OMOXO TPewHHEL, 8 DO BCel! BuCOTE O0p83LA BAOAR KOE-
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yaxra NepexOAHHX CNOEE, T.e, B 30He, npeswmapmell raytu-
Ny TpemMBEW B 3-4 pasa.

Ju#THBAA KDYNHOCTE BHECEHHHMX B TPeUMHy 4YacTHL QUIbT-
pa, OUYEBMAHO, HeOOXOAMMO, 4YTOGH (QUIBTD CO CTOPOHN BEpXHe-
ro Opeda MMeld HpynHOCTE A0 5-10 MM.

[ns noATBepRAeHAA BHCKASAHHOrO HaMM NPEANOACEEHUA
Oud NpOBEjlel SKCHEpPUMEHT NO 3aleunBacMOCTH TPEeNMH Afpa
cpefHeseDHACTHM KBAapUEBHM NECKOM KDYIHOCTHO A0 5 MM, [e-
| cOK OWN yUOXeH CO CTOPOHY BepxHero Oreda. [loz jelcTmHeM
yuABTPALMOEROrO MOTOKE (Opm Hanope 70 ©W) KBapueBHE NeCOK
| J0BONBHO OWCTpO, 88 I,5-2 4, SanNCiEKA TPeMMHY 00pasosas-
mUMHCH ArperaTaMd KPyMHOCTHED 71O 3-5 mM.Pacxoz B TeuenHe
nonAyuaca ymeEbmMACA B 60 pas. QUIBTDP HA AGHEOM YUACTKE
3aKONBMATHPOBANCA, OONacTs nox TpemMHEOH, NOABEpXeHEAH
7efiCTBHO JAABTPRUMOHEOIO NOTOKa, OWTAa SHAYMTENBHO MeHbUE

o TAyOHHE, YEM B MpejuAyleM OnkTe.

TaxiM 00pasoM, CpeAHesepAucTuil necor cospaer 0uaro-
[PHATHHE YCAOBMA AAA BHTEKAHKA B TPemuUHH, YTC NPHBOZAT
K [peKpameHud pa3MuBA PpyHTA B TpeuuHe, a CAel0BATCIBRO,
i K NpeKpameRdD NOTEpM BOAOYAepRMBaLmell crnocoOHOCTH Aaapa
NAOTHHH, 370 MO3BOAACT HAM DEKOMGHAOBATHL JlaHRMK TpyHT B
nepexofHol cAoli co CTOpOHH BepxHero Opeda. Q¢WILTD CO CTO-
pDOHW HuEHero Obeda MOXeT OHTE M SHAUMTEABHO OONEe HPYNHO-
ro cocrapa. (OAHAKO NpH 3TOM AOAXHH BHIOIHATHCRA CAEejylEMe
fCADEMA.

I) HenpochnaeMocTE rpyHTa NepexoAHOrO CEOR CO CTOpO-
. 44 BepxHero Oh6da B IPYHT Nepexoasoro cCnof, pacnoloEcH-
HH{ CO CTOPOHH HHEHero Obhefa M 2) MEKCHMANBHHN HdaweTp
nop nNepexoiHOT0 CHOA CO CTUDOHHW HuxHero Ohefa MOEET OHTH
IpaKTAYCCKYM DEBEH MAKCHMANLHON KPYAHOCTH IpyHTE NEepexofi-
HOTO CA0A CO CTODOHE BepxXHero Okeda.

BHBOAN

TpewnHy, packpuTHeMm Gonee 10 MM, He cnocolHW K caMmo-
3afleyuBaruw. CaezoBaTeNbHO, QMARTPOEOR MaTcpHal NORN ZeR-
CTBMEN QUABTPAUMOHHOTO POTOKE AOAXEH BHHOCHMTHCA B TPEUHEY
W B 30HY paBNuHBE NMOA HeR AAA NpeKpauerUs AajLBeldueTo pa3-
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DATAA (QUIBTPAUKOHHNX AedopMaimi.

MAKCHNMAABHAR KpPYOHOCTS: {paKuMOHEOIO CcOCTEBA QHIBT-
pa ACARHA OuTs A0 5~7 um npa koofdiuncHTe HEOAHODPORHOC-
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M e B AAaN¥K [0 nopdopy gUIBTDOE B NAOTH-

Hax H3 KpYNHOOONOMOYHNHX MATepHalol C INMHMC-
THM SAPOM WEM- SkpeHow. BHUH BOATED, M., I970.

kK O0B B.H. "BopoynopBse CBOMCTBA I'PYRTOEB RAep
¥ SKP&HOP BMCOKMX naoTME". Hep~Bo "Omepraa®,
A., 1968,

1s350ayd Al,Boaxoxosa Mk
"lipouRoCcTHEE CBORCTEE I'EMHMCTHX IPYHTOR W
olsHKa TpewwRAOOOpaBOBAHHA B HADAX NAOTHH".
Tpyau BOM'EQ, Bum.34, 4., 1972,

BoBa 3.1 "TpeumnooGpasonakke B IJIMHMAC~
tux AApax onorud". Tpyaw BOACEO, Bunm.34, M.,
1972.

Kosa EBE.,B. "Pacuer QUARTPOB B INOTHHAX M3
MACTHNX MATEPMEJNOD C TOHKMMM AAPANE R SKDEHA-
Mu", J[cceprauMs HA COMCKEHHE YyUEHO® CTeNEHH
KoHAMZATA ToxsMwacknx Hayk, BOIIED, M., 1970.

HEHA N0 NPOSKTHPOBAHEY W NOACOPY IpaHylo-
Me TPHYECKOr0 COCTABA QMIABTPOE NODEXOZHHX 20H,
SELUNNADEKK CBASHMO (TAMHMCTNG) TPYETH, AnED

( SKPAHON) BHCOKKX M CBODXBHCOHMX NAOTHE W3
uecTHuUx Metepuanon, BHWUT BCH-OI-67 MY &
8CCCP,

W HRa B.C. GursrpalikOHHaAR YCTOAYKBOCTL [pYyH-
0B, M3A=BO NMT. MO CTPOMTENLCYBY W apxureic-
Type. Hn-. 1957.

¥ pba B.B. "Wcorejosasns NACTHOCTM TAMHUC=
TOPO TpyHTa HA KOHTAKTE C EPYMHOZCpHMCTHM uMa-
repuancy”, Tpyau BOAIEO, muwn,34, M., 1972
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B. K.CERPUTIH
crapmuit mayuHull cOTpYHHMK

B. H. JUTBAHOE
crapunil BHaydHal COTDYAHMUK

{ HECTO, CARVMPH um.B,Jl.Kypuna)

WCCTENOBAHKE AARBHEC TPYWHOR LORIEBAIBHOH
MAEFHY, PABOTAKUEN © NBUMEHIY C NOBOPOTCM
CTBONA MO CEKTOFY

Jia Hauec'tReUHOrO0, (e3ppOoBMAHOID NONKBE WCKYCCTHEH-
HeM AOMZeM HeoOXOHUUMO, u%00N CKOPOCTh ero BunajcBEMA Oh-
1a He BENE CHOPOCTM BNYTHBRHKWE BAACW DOYBOH. D CBF2A C
STHM TPeCOBABEE K MCKYCCTBEHHOMY KOEAD ANA pPasHiYHNX [OY-
BOHHHX I THADOMENMOPATHBHEX ycnoBuii OyAyT pasauuue. Cy-
WeCTHYONMe ®e XOXAEBAILHNE #alMHY, KAX NPABAN0, DaCcCYATa-
AW AAf OZHMX 28faiEuxX yoIOBMM, KOTODHE M ONpeAesaanTt of-
NacTh X NpRMeHeidd, NCKID4YeHKe SOCTEBIADT ACKACBANBHUE
pamibe, padorapide B NBAKcHEY. [nA walMH 3TOTO Tane Cpei-
HAA WATOHCUBHOCTS AOKAM perynupyertcs AnuHON ToHA. H HuMM
OTHOCUTCA OYedecTEeHHAA ABYXKOHCONLHAR AOKjEBANLHEAR Naun-
Ha [JIA-IOCMA ¥ uenmd psA SApYCexXHEX NMEWMH, MS ROTOPLX
haudodce NpPOCTHMH B KOHCTDYKTUBECOM HCOOZHEHMH RBIANICA
paaspecrpyluse / I, 2 /. Mauwuin 3TH MMSNT DErymMDyeMyD
WHTAHCMBAOCT:, 470 NOBBOAAGT WMpe ACAONB3CLHATE UX B BOBAX
C pABNMYHEMM NOYBCHHLUMH M TUADOMSJAMDPETH3LNNK YCHOBUAMH,

B 0TeusCIBEHHGH NPAKTAHE HET OJHAKO AOCTATOUHOTO OMi~
Ta [pUMeleBdd AafbRecTDylEEX MamuH, padoTalpMxX B LBUEESHHA.

C arolt nexsx ® CAHMAPY ma npwiudns wamdis Bur-CRyupe®
(CiAy / 3 / oun paspafoTaR OImTHHé oOpazey (puc.I). Ero
KOHCTPYEUMA COCTOMT M8 pomfesatenn AUH-V0, HEBoWeHHOIO Ha
rpaxtop AT-75ME (¢ XOAuyMeHsMRTENEM), ¥ Bcacupapied AWHMAML,
peapadorannoll B ICHE no Mppuraus® Aus ycHoRuh padorn Mambu-
Hi B HBAKSHAK.

Eo Bpems padory MauREs NEpeABMrasicn BACIE OTHPHTODO-
opocHTeNR, OCYUECTBAAA BoZ03adop ¥ NOjady BOAN HA Cpouge-
dult yusoToK Yepes CTLyeQopMUDyLMME CTBON, Bpauapumics mo



186

CEeKTODy M HaNpamnedHHX B CTOPOHY, NPOTHBONONOXHYD Hanpap-
JeHF® NBHREHNA TPAKTOpAE.

PeryaupoBaide WHTSHCHMEHOCTH JOXAA E ONNTHOM oOpasile
OCYUECTBAAETCA NyTeN H3MEHEHMA ANMAE TOHA; CcpejHMll cnoi
AOXAA PerylMpyeTcs CKODOCTRY ABMEEHMH TPAKTODA, MMPHHA
3aXpaTa B CTODOHY CHMECHMA MAKCUMAIBHOW BEIMYMEW, DErylu-
pyeTca nyTeM MSMEHeHHA YINa CEKTOPA NOBOpPOTaE CTBONA. TamuMm
#e Oo0pasOM MamMEa HACTDAMBAETCA HA MOJMUB PaA3HOBENMKUX NAO-
mazedl @ noruB B OfHy CTODPOHY OT OCH ABMNEHHA MENMEN.

Fuc.I. OnuTHWH uﬁﬂaaau AanbHeCTPYHHOW AOK7AeBaNbHOM
MAiliHN, Da0oTaNWel B JBUEGHMM C [OOBOPOTOM CTBONA
10 C8IETOPY.

[[pR HeoGXOAMMOCTA MGuMBa MOXeT DPACOTATE W MOSMUMOHHO
Ha apuiumne arperata [AIH-70. Taxas yHKBEpCaAlbHOCTE NMO3BO-
nfeT peryauMpoBaTh WHTEHCMEHOCTEL ZOXJAR B WUPOKMX Opepenax
W TEM CAMEN DACWADPHTE COORACTH NpHUMEHEHMA RalbHecTpyRHLX
MANKE,

WccuepoBaiue ONETHOrD OOpazua MauwHy NPOBOAWIMCE B
copxoae Ja TonoAHOR CTend B YCAOBMAX NPaKTH4ECKOI'O MCNONb=
3opakMf HAa MONAMBE ADLEPHH.,

Bo speMs Mcchenosakuil OnpelenAllMCE: aTpOoTEXHEYECIME
xapakTepucTHRM Mamuuy no veroamge OCT-N-7Z, npUMEHWTENRHO
K AOKIeBalibHLM MAuAHAaM, DPACOTAOEMN B JBUREHNM. OneTa npo-
BOAWARCE NpH paslirdBHX CKOPOCTAX IBREEHMA TPaNITOpa ¥ paa3figy-
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HUX yI/Aax HOBOPOTA CTBONE N0 CEXTODY.

CxeMma Mammie, padoraomefl ¢ NOBOPOTOM CTBORA [0 Cek-
ropy 270° waoGpemena Ha puc.2, & rpaduK pacupeneieHus
CHOR AOEAR M VYACTOTHWA rpafusm usodpaxeBw Ha puc,.3. Tex-
HEUECKEA XapPARTEPHCTMKE MANKMAK LA ONKCA&HHOTO CAyYER
NpeACTaBNeHa B Tadauue.

Puc.2, Cxema paCorn nanbHectpyRuoR noxnesansrol
Mampny, patoravmel » ABMEEEWY C NOEOPOTOM CTBOAA
no cexropy ma 270

Talnuna
. TeXHRYeCHan XapaKTepucTHKa
ipousBORHTeNBHOCTE, JA/C 70
[IonERR HANOD, M.B.CT. 51
PaccTonuue NEEAY OPOCHTEAAMM, M 120
WnpiiHa SaxBaTa MO0 KpalueM Kanasw, M 140
MowsocTh TpaxTOopa, A.C. 90

Cnoik OCAAKOE 28 ODZMH NMPOXOXK, MM I3 58
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CpezBRell AMaweTp Kanels A0#®AA 1,3=1,.9
Koshpuiedt e KTHEHOrD DONREA 0,7-0,8
Hac mamuMHu Oe® TpaxkTopa, RP 200

DangHcoBaA CTOMMOCTHE GE3 TpakTopa, pyo. 1000
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Pac., 3. Pﬂcﬂpﬂﬁﬂﬂuﬂuﬂ CHOS OC8AKOE N0 MMEMBE 3axsars
haAeHecTpyliHOR ROsA:BaNBHOR MAEWMHE, padoTavueid B
ABHXEHRM ¢ NOBOPOTOM CTBONA MO CEXTODY Ha 270V9.

ARENUSMPYA DeayILTATi HecAenoBaHal, OTHBTHM, 9TO
NQELASraeMan MOUMEE HMEST DETYIMPYEMH® Xapan?aspe Ty iy
ROXZA. MawiHy yaoOHO MCNONSS0EAThH B XOBaiicTBaX, I'Me CaTh
EpedcHHEX OpOCKTeNeld HEDOOARE HOPABACMEDHO C DACCTORHH-
BY ueMIy CpOcHYGNAMd 0T 120 MeTDOER X MeHee, 8 TEE X2 B
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TEX ONyYanx, KOraa tpedyeTcA NONMBETE YHACTHE pacOONOESH-
EHG N0 OFRY CTOPOHY OT OPOCMTENA RAM Mo ole CTODOHE C
DABHOR BMDHHON OpOmaeMnx nNAOWNAZEH.

B penou no peayIreTaraM HWCCNeRORAHMN MORAO OTYMETKTH,
4I0 NPeANOZcHHSR KOHCTPYEIMS BOCANE padoTocrnocolma.olec-
NeSABACT BHCOKHE &TPOTAXHEYECHKE NOKESAT2NM, NO3BONRALEME
CYMTETH, 4TO MaWiHa Halaer cele NMDAKTHMESCKOE NpHMEHENHE
HA [ONMBE DARAMYHHX CONBXOSKYILTYP, CEACNUTOMHHEOB, BXNODI-~
PaHMKOB, B BOHAX C YMADEHHHM BETDOBHM DERMMOM.

OxuZeeMul POZIOBOA OHOHOMMUECKHI 3QPEKT OT PHEJPEHMRA
OZHON MAWKBN, B CpasAeHAM C CepMHHOM AaNhEECTPyHHON Mauu-
#oft JIH=70 cocrassr 800 pyo.

darepatTypa

Ie l_p axosey BM., Terepcos X.T. loxnessas-
Ane wauMHy B CHA. X."THEDOTEXEWKa W Mejuopa-
ua", k6, 1973,

2. damnepsr I, MaguBy A4 NOTHBA KODMOEMX KyABTYD.
¥. "TpaxTops 4 ceabxosMaumgu™, ¥ 3, I975.

3. 1ocs MJloy ULuwuoap A0 [oxpepasbHas MAEUMHA
Eur-Crxyepr. X. "TrapoTexHMEa M weawopaitsia”,
e 12, I97I.

P.P. ABJTPAYIIOB

0 KOMNOHOEKE EOAOSAECPHOI'O YBIA
GEPTAHCKOTO TMIIA

POpMKpOBAHME DYCJNE [EHM B OHTOBHX YCAODERY CBAZGHO C
peXKMOM XHAKOIO W ThepAoro croxok. [Ipm KoleO8HMAX pacxo-
AOB R ypoBheR BoAu 0o0pasywTCs CAQEHNE DYCHOBWE (OpMY,
BCAGACTENA YErc NPOMCXCAHT OAyRpGHAE pevyHOr'o nOTOKa, OCHOX-



150

HApWee BoAo3abop. CnsjoBaTelbHO, YCAOBHA BoZosadopa ®
BHGOp TOH MAN MHOH CXeMb KOMNOHOBKHM BOJO3aGODRHX yBA0R
AMKTYDTCA XapaxTepow OpMHPOBAHHA PYCA& B peHAx, UM \
onpeieafeTCA AKTYANLHOCTE WBY'UEHWA PYyCAOBHX NpOLECCOB B
eCTECTBOHHNX VCAOBMAX, KOTODOE HEOUXOAMMO AAA yueTa OpH
paspaloTHe CXeM KOMNOHOBKA BOAO3A0OpPHMX yaLOB.

BopooOecneyeHHOCTE OPOCHTENBHNX CUCTEM 3ABMCHT OF ;
TeXHUYECKNX BOBMORHOCTE) OCYHECTBAEHME YCTAHOBAGHHHX [UJiR=
HOM OTOOPOB BOAH ¥3 PEKH C NOMOWBD BOZOZACOPHNX COODYSe=
EM# TOrO MAM MHOT'O TMNA.

Ias oTdopa He(OIBWOrQ NPOLEHTA BO/W M8 PEKH B KAHAIH
B 38BUCMMOCTH OT KOMAHJIHHX YCAOBWA W XapaKkrepa TeUeH#s
O0LYHO NpHUMeHReTCR OecnACTMEHWA Bozosalop, He oOeCOEVWBAD-
Ak ConmEOTO NMpoleHTA Bojotadopa.

Jas ocyuecTEAeHA OGlIee 3EaYMTENBHOPO BOA03a00DA C03-
AaeTCH MOAMOp NMyTeM NMEpPeKPHTHA pycda ¢ NOMOWBY GeTOHENX
NAOTHE., [MOoTHMHHNE BOAORaCOpHNHEe yanu COCPEeAOTOYUHBANT PYyCAQ
pexs B HeOOABWON WMPHHE, CNOCOOCTBYSR AMKBAZEUMM O0pa30BA-
HER pycZosux Popw u GryxpasEs MOTOKa, 4YTO0 COSZaer OAaro-
NPHATHNE YCHOEMR ANR OCeCHeYeHMs NIaHOBOrO ECAo2a0Cpa A
no3BoJAET PelyAMPOBATH YPOBHM BOIH, EMAKMA ¥ TBepAuR CTOKH
DEKN MPM NPONYCKe NEBOAKOBHX DACXOA0B B HuxHui Oped.

Odecneuesse OJesHanocEOrO Bopo3abopa Tpedyet paspabor-
KM DANWOHBABHON CXEMN HOMNOHOBEM BOAOSACOOPEHX y8li0B, BHOOP
KOPOPOW OOYC/AORAMBAETCH MECTHHMM NPUPOAHEMM YCAOBMAMM. TBK,
npe Bomosalope B HaHaAH B IOPHO-NPEATQPHHX YCAOBHAX HE A0
NyCKADTCA NHWL NOHHHE HEHOCH, TaK KeK B3BEuSHHHS MOI'YT
TPARHCNOPTHPOBETECH A0 MOAMBHHX O0DOSA.

C yueTou CKEEANHOrO NPEAifiOKEH DAA KOHCTDyHTHUBHWY DEEE-
Hill Z%A BOXO3&COpPOB B TOPHO-NPEATODHHX YCAOBMAX. Tax, NpH
dCMONLBOBAHEM BAPCAHOrO ONNTa M HAYYHEX JAOCTHEEHMM B 00-
nacTd TeOpHH NonepevHod WMpKyAamaM PASpaCoTaH Jepranc:ud
TUN BoAo3alopa. [lepece BojosalupHOE COODYREHMEe sTOrO THNE -
HawnuppapaTcKkan NAOTHHA, MPOEKT HOTOPOR GuA cocCTaklieH
B.B.llocaasckuM. CTPOMTENBCTBO OCYWECTBARIOCH MOA DYKOBOR-
CTBOM MEEeHepoB A.A.fumcxoro, b.ll.KypGasoms, C.E.llyrauesa
" EpP.
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Bopozadopsne cOOpykeHUAs (QepradcKOr0 THOE B JaNbHEN-
LM YCOBEPUWEHCTBOBAMMCE M HEWIM HOBOE BONAOWEHAE NpDH
NPOSKTMPUBAHEN H MOLENBHHX MCCHEeZOBaHEAX CApHKYDIaHCKOIO
y3na Ha p.Cox (mccmerosarens M.C.Busro, HpoexTHpOBUMK
C.H.O0onencxkull) a Takme ADYyruMX BOA0SaGOPHHX COODYEeHUH
(f.A.Hagurur, A.Ywakos, B.H.lomoxom, U.H.fAxmrac, 3.H.Ps-
noBa W Ap.) / 5, 6 /.

Iia youneuus OopbOu ¢ MOCTYNAeHueM HKOHHEX HAHOCOE B
HaHalN 4Yepes DErylaTOp W yBeNWYeHHMA NPOLEHTa Bojosadopa
B CXeMy (lepraHcKoro TMna BEOAMAMCE NONONHMTENBHHE 3UEMeH-
I8 B BUJE NOpOros M HAHOCOMEDEXBATHEBAUWMX Paleped pasiuy-

Hux dopm.

B HacTonuee Epews ruApoysAn (JepraBCKGro THOA paspado-
TEHN H DOCTPOEGHH ANA CEMHEX DASAHYHHX YCHOBHA, M ONHT 3Kc-
OnyaTalna STHX COODYXeHMR MOKA38d, YTC OOpPBGE C JOHHHMM
HBHOCAMM HA DTUX Y3I&X OCYMEeCTBIAGTCHR AOBONBHO yCHEWHO,
lpocras ¥ HAjexHAR KOHCTDPYRUWA (JepragcKOTO Tina BOJl03a00pa
NoAyuuaa WMPOKOS NpUMEHeHMEe HE TONBKO HA pexax JaGekecrasa,
HO M Zpyrax pecnyOnui, & Taxke 3a npegenamd CoserTcroro Cown-
Bd.

llp¥ KoMnoHOEKe BOZC88GOPHOTO Y344 JeprakcKOrQ TUna
NOABOAANEE DYCAO NOACHPAATCA HDHBONMHEWHEM — C LeAbR COS-
AaHUA YCAOBMRA Ji5 BOZHMKEOBEHUA NMONGPEYHOR UMPEYARLMM, OT-
BoAsuell NOHEWE HAHOCH OT HMOPOra BONOMPUEMHMKA B HMKHEN
OpeQ. HeHTpansiuit yrol noBopoTs NOABOARNETO DYCHE MDY DTOM
cocrenaner 50°-60%; B KoHue KpuBOM pasuenaeTcs B0R03aGOD-
HuHl ysenm coopyxehus,

lla mpaxTMie Yron MeXAy (pouTaMM [MOTHHE M PeryisTopOM
cocTaBufcT Inﬂﬁ-lzﬂﬂ, 4TO COBZAET YCAOEMA AN OeBSHEHOCEODD
BOAOB4C0pa B HaHal y BOrEyTOro Oepera u GOKOBOIO cfpoca
HEBOCOB B HuxHult Oped. [lpw 5TOM ;AR YCHAEHEA NONEPEUHON
IMPRYAALHE Da7UMYC KPHBM3HK BaHOCO-HANpasdsoOLErO NMOpora ne-
PE] BOAOOPHEMHUKOM YCTAHABNKBAETCHA C MEHBEMM DAAMYCOM, 4YaM
PapMyc KpMBM3HH NOABOAAUErc pycns / 5 /,

B HacTOAWEHN paGoTe BEpaTUE DACCMOTPEHH OMHT Npoe KTy~
POBaHHfA KOMINOHOBKM M TeODUA NONEPEeYEOH LMPKYAAUMH HA NOBO-
poTax pycaa ¥ nmpeAnoxcHa oGolueliHas MeTOAHKA COCTABISHUWS
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CXeM: FOMNOHOBKM BOAOSa0QpPHGIO yola QepraACKOTO T3,

P.B.TemupoBa / I / pexcMeHAyeT DEANYC KPHBUSHH NOABO-
IREero pycna paccuMTHBATHR IO (OpMyle

af
A P i s
{gﬂ)ﬂ.ﬂl )
( ﬁ{ - CpepqUli xMaveTp HEHOCC J pycnoBOfi NOREPXHOCTH), 8

ANMAY GOZEORAWEDD pycha = 00 DapeHCYBY
L = Y2k (R+By)(F-cosX ) + B

Speck EMpHHa NOABOJRWETrc pycla B, onpeienneTcs M3 YCHOBMA
veToluMBOrO NpOTeKaRUs LOTOKE mo gopuyxne C.T.AnTyHMHa: B
dayade KpusoM npu pacxoae I0E-HOM ofecrnedeHHOCTH, B HOHIE
(y ONOTHHK) NpPHE yMeHBEEHHH 370I'0 pacXCAa HA BEMMUUHY BOZO-
dadopa.

Cxeda HOMMOHOBKM BOA02a00pHOTO yal2 (epPEHCKOIC THOE
coopyxesull moreT OuTh coCTAzlieHa Taxkse HOMOCPEACTHEHHO M3
JCNOBMA PasBUTHA NOOSPSYHOR UMDKYJARLMM Ha NoBOpoTse, Mapect-
go / 2, 3, 4, 5, 6, 7 /, 4TO nomepédHan UMpKyAALUME NOTCKA
38POXAGSTCA HE Cpa3y, & HA HEKOTOPOW PACCTOARMM OT Hauana
nopopotTa pycna, [Ipd UsATPANEHOM YIAe NOBOPOTA, NpPMMEPHOD
45°-60%, nonepeuHas LAPHYAALKS YCNEBAST IONROCTED PATBMBELTH-
A, W @8 WHT¢HCHMBHOCTL B KEOHI@ [OBOPOTA AOCTHIEAST CROErO
yarcamyma. N.W.Jlesu » W.J.POBOBCHAR HHTEHCHBHOCTE nonepev-
HON UMPRYyAALMM BUGAXEDT TAHTEHCOM yTria OTHAOHEBMA CTPyA,
onpeReincoMuy OTHOLGHMEM MONEepeyHON coCTaBIARLWEN CHOpPOCTH |
[ ® mpomomshol 3f, . HauOCABMAN WHTEHCHBHOCTH npd pad-
IXYHOH WepoXORATOCTM CTEHOR HACTYOaeT, MO POBOBUKOMY, NPH
CABAYOMNX COOTHONEHHAX:

g,ﬁn (10 + IE]H;MHIM 5 e (05 #+ 0,8),

r'ne Hﬂp - CpEenHAN rnyﬁﬂﬂa HEIOAHEHERA B papKyc KDUBK3-

Hbiy ( L) }m;“?,‘.\ - THDCHC yrAa OTHACHEHMH NOBEPXHOC-
: i = - HX CTpyH.
THMX CTpYH; %}.y;. L"J 0,6 - TO E¢ JOHH Ry

MMA oTBONS KPYyNHHX HAHOCOE OT PeryRATOpd KaHald B HHME-
Huli OLed B yCNOBKAX I'OPHO-NPEArCPHHX SOH DPEK CXCHY HKOMAOHOB-
KM HeoOX0laMO COCTABMTE W3 YCLAOBMA HAMOONBUE): MHTCUCUBHOCTH
MONEpEUHOR) LMpKyAAuuM. [pw arTom perylinTop Karan3l pacnoaa-
PART QPOHTANBHC K HANDARISHML NOBepXHOCTHHX CTpyh, o nnorTh-
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HH — ()POHTANLHO K HanpapieHM® ZoHHHX cTpyfd. Torza yron
MeEAY OpOHTEMM NMACTKEH M PErylsTOPOM COCTABMT OKOIO

0
1207,

PerynaTop o0WYEO YCTAH&EAWBADT TaMm, Ife Halangaercs
nonepeyHan BUPKYyNAUKA, COOCOOHAA OTBECTM OT mopora AOH-
H4€ HaHOCH HEKOTOPOH KPyNHOCTH; MO3TOMY pPaAMyC KPHBH3HH
nopora MOXH0 ONpefAeldTh W3 JCJIOBUA MHTEHCHMBHOCTA MONE-
peuHol UupHyNAuMM, UCNONB8ys MHTCHCUBHOCTE M3 ABYX BHpa-
xouuit, U.d.Jlepn u W.Jl.Posopckoro - nolyuuM papMyc KpHBH3-

Hy MOABOAAMEr0 pycia:
(I1 ¢ 12) Hy,

=
4 (U /Y ) max
8Aeck npu OonpejelieHMM pajMyca KPMBUSHH HAHOCOPEryIMpyLue-
I'c MOpora 8a rAyOMHY HanoNHEHMs NMPHHMMAETCHA HODMANBREH
Hamop y MAOTHHH, & ANA PAAMyCa KPUBA3HH NOABOAANETO PYyC-
Ia - CPeAHAA DAYOWMHA [0 ANMHE KPMEONMHelHOIO pycna.

fi8aBeCTHO, YTO IION pEYHAR COCTABIAAKNAA CKOPOCTH MEHA=-
6T CEOM 3HaK, NpPHMEpHO, Ka Bucore (0,40,7) H or zHa;
'~ noaToumy rpedels HAKOCOpPeIyAUpyLWero nopora ycraHapldpaeT-
CH Ha 2Ty BucOTy. JUlMHA ero ounpejeisercs (POETOM peryaaTo-
pa kaHana, Jlnuia kpubsonMHefHOro noapoAAMerc pycaa (Ayru)
CBfi3aHa C pAAMyCOM HPHABMBH A uoc NeHTpanbEEM yIJION MOBO-
pora of" supasenuen / = HROC,

180°

Mlpr BHOOPE KPHBONMHEWHOI'D NMOAROAAWEID pycla ¢ NOCTO-
AHHON HKDHMBM3HOR nNpUHEMMAETCA HANOOALWAA MHTEHCHEBHOCTE MO-
nepeyHol UMPKYNAUMM, 8 Ba PAYOHHY HANONMEHUR - e ocpeg-
HEHHEA BEAWYMHA DO AAHE nojsoAAmero pycia. CnefopaTeib-
RO, B Ha4yalc KpUBOHN H%;:- Oy H = Hyy B KoHHE (y MIOTMHH)
y%= 0:55;, H = H MX CpeAHMe BeNMYMHH, COOTBETCTBEHHO,
}@; = 0,275, H = H cp* Torpa BupazeHue ANA CAyYas Epuaaﬁ
C MOCTOAHHNM paAMycOM Oyaer wwets sup A = 44 fop

lonBOAAmMEE PYCAO BHYEPUMBAETCA C 3ITUM paﬂﬂycﬂu no OCH
¢ uesTpanbHEM yriaoM momopora 45°-60°. Sarew onpemennercs
WMpHHE MOABOAAWEro pycha ® e€ro Havale - Kax oOwuHO, no dop=-
uyne C.T.Anrynuua (aun yeroRususoro pycna), - a B KOHUE
KpuBOR, rze HaAOAOAAeTOA HauOoNee MHTEHCHMBHAR NONEpEYHAR
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MpKyIAUMA, 974 mUpDHHAE NOTOKA yMeHEbmuTCcA Ha (0,4~0,5) B:|T

B CBASK C OTTECHEHESM €I'0 K BOIHYTOMY Oepery B 23aBACHMOC—
T 0T PpOHTA NAOTHHN WIM KOMOOHOBKA yala coopyxeHul, Mupu-
Ha BAOAG NOABOZAWErO Dycla ONpEejenAeTCH N0 pasBepTHe.

B ciyuae HeOOXOAMMOCTYM COCTEBAGHMA CXEMH NOXBOAAUEro
pycna ¢ nepeMeHHHM DazMycoM MO AAMHE pacueT H8AO BECTH IO
yuacTKaM M AR KaXAOTO y4acTKa HafiTH CpeiHMe BEHMYHMHH POy-
OMEN ¥ MHT®HCUBHOCTM MOMEPEYHOfi LMPKYAAUMM C TAKAM DACYETOM,
yToON B Hauale KAaX[Or0 KPUBOTO y4acTKa Oulo — =0, & B
ROHLe ero & = (L2 ) YR 4 ”

U Ux

OpuuepH pACUYETA. I.”;na CPaBEEHHA MC=
NONBBYEM CXeMy KOMNOHOBRM CapHKYpPrasHCKOI'0 rMjpoysna. B Ha-— 2
EeM pacueTe npnfg@ = <= = 0,55 yroa mexay (QpoHTaM# NAOTH- 4
HY ® peryastopa cocrasager I20° (@ sarype I06°). HopwambHui
Hanop H, = 3 M, pajpyc KPMBASEHW NOpOTa NpH 3TOM R =60u
(B HaType 50 M). Pajguyc KpUBUSHH MNOJNBOAAHErc pycla IpH Hcp= ;
=2,5u (Hp =2 u Hy, =3 M) K =1I0u (5 narype 110 v); |
Torja ANMHAE MNOABORANEIO pycIa L = 106 u Oes yuera ZAJAMHH NO-
pora (B marype 150 w). llupuHa moaBOAAWErO pycla B Hadalle

KpUBOR 50 M; B xomrue 30 M.

2. PaccMoTpHM fladHue JaMXOAEMHCKOrO BOZOsalopHOTO ysna
Ha p.Kapajapse. B Hamew pacyeTe yro#d MEeXAy QPOBTAMHM MNOTHHEM
# peryisropod coctapiner I120° (» marype I20°). Hopmanssauf i
ganop H, = 3,61 u. Pajuyc KpuBUSEW nopora R = 80 w (B wary-
pe I00 M). PapgeyCc HDMBM3HH KPHBONMHEHHOrO MOABOAAMETO pycla
R = 120 u (B Barype 200 M), TOrAa AAMEa MOZBOAAmErO pycia,
OYepYeHHOrO MO Ayre paamycow I20 M ¢ yrioM mopopora 65°,
paBia L = I36 M Ges yuera ANuEN nopora. WMpWHA NOZABOAAWLErO
pycna cOCTABMT B Hayanme 70 M, a B KoHue 50 M.

Pazuyc KPDMBMSHH MOABOAAWEr0 pycla B HEWMX pacdyerTax B
HEKOTOPHX CAYYAAX OTAMYEETCHE OT (aAKTHUYSCKMX JAaBHHX, NOAydYEeH-
HHX MpPR KOMIOHOBKEe Iufjpoysia. BepoATHO, MHETEHCHEHOCTE mome-
peudofi LUMDKYJAAIME Yy HMX OTIMYalachk OT NpMHATOR HauM B Walo-
KeHHHX BHME npuMepax. B CBA3K CO CKAZaHHEM POSHMEAET Heol-
XOLMMOCTE YCTAHOBIGHMA CBASH MHTEHCMBHOCTM nonepedHol LMpRY-
AAUMH C KPYNHOCTED 4aCTHY HAHOCOB, cOpacHBaeMuX B HUXHAH
Osed naoTHHH.
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Tewuposa F.3. Peryiuposasse HasEOCHOIO
pex¥Ma NpH SKCANyATAUMM HHSKOHAMOPHHEX PHApPOyS-
J0B M NMPHEUMIOE HX KOMNOHOBEM (Ha nmpuMepe pekK
Cpeanedd Asuu). Hexkorofhe BONMpOCH PASBHTHA Me-
asopauuz B CCCP. M., Haa-mo "Komoc"™, I975.

paTrsesd HE,danun A.H.,
NonosR.B., lu BB EROBC EKN# C.H.,
enopos HH., ik yErE H.H. Pyclo-
BoA npouecc. M., I'mipomMeTcomazar, I959.

Bckuhi WA, [lpuxesde BOJAN HA N0BODOTE OTK-
pHTOrO pycia. Epa:, Hap-Bo AH JCCP, I957.

paynos PP, Douneftanuit cGopaux "50 zer
HAyYHO-UCCAe AOBATENBCKON padoTs CAHUMPU™,
Wanm -po ¥YaOexscran, Tamxer?, I1976.

0B l.ﬂ.h_ﬂﬂlﬂhlﬂ! ElHt' AEmTEC

W.H. BoposadopHue ysam Qeprasckoro vana., Tam-
wenr, Haa-so AH YaCCP, I962.

iusa H.O BoposafopHne COOPYXEHUR HA pEKAX C
ndlxaguuu AOHERMK HaHocawu. M., Wsa-30 "Honoc",
1964, ;

d esu MM Husawuxa pycaosux moroxos. M.,-l., Toc-

9Heprouspar, I957.
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PEOEPATH

K CCODHHKY H8YWHHWX TDYAOB, BHAyCK I57
(HoBas TeXHMKA B SHCONAYATALMM I'HAPOMENMODATHBHHX
CHCTEM)

-
JIK 626.658.589.01I1.46

TEXHWYECKOE OBCIYYMBAHWE MEIMOPATWBHEX CUCTEM

~ BAXHWH PE3EPB NOBNUEHMA 3OOEKTABHOCTH MX

SHCIAYATALMN U MPOLYKTWBHOCTY QPOMAEMOTO 3EM-
IENERRA

A.B.Bodapus, B.C.JKTBUHOR
COopHUx HayuBwX TPyAOB, Bum,I57, Tamxesr, CAHMMPH, I978

IpHBOAKTCA TEXHHHO~DROHOMUYECKOE OCOCHOBEHUE BHEZDEHMA
TeXHMYECKOI'0 OOCAYEMBAHMA THAPOMENMOPATHEHHX CACTEM apuasolt
80HH Cpeptelt Asuu. Ha npumepe OTAENBHHX ODOCHTENLHNX CHCTEM
BHIIONIHEH pacyeT sKOHOMMYeCKOH 3PeXTHBHOCTH TEXHWYECKOIQ
O0CIyEMBaHUA, BHPARANWMICA B pOCTe NPOM3BOAKTENLHOCTH TPyAA
W NOBHEEHM! NPOAYKTUBHOCTH OpONAEMHX 3eMens. [lpejncscHa Me-
TOZHEE OnpeleleHMA YACNEHWX 3aTpaT Ha TexHUYeCKIe oOCAyEd-
BapMe BHYTDHXO03AHCTBEHHHX OpPOCHTENBHHX CHCTeM,

Tacn. I.

YK 626,810

K BOMPOCY OMEPATWBHOR KOPPEKTHPOBKM MIAHCB
BOAOPACMPELERERHA OPOCHTENBHHX CHCTEM NPY
AEGUIMTE OPOCHTERBHOA BOJH

A.B,.Bovyapur
COopHik Hay4HHX TPYAOBH, BuM.IS57, Tamienrt, CAHWMPU, 1978

lipeanaraeTcs NPUELUN ONepaTHBAOM KOPDEXTHDOBKK NA3HOB |
BOZopacnpenefielda B BereTalMOBHNM MepUOA HA OCHORBE NUMUTOB E
BOMONOTPeCNEeHUA, PapadTAPYOMMX MUHAMYM yuWepOa OpOAyHTHEB- J
HOCTH CENBXOBMPOMBBOACTEA OT HEJAOCTATHE OpDOCHTENBHON BOZH.



197

Orpapkzesane BORONOTPEONEHHA DOEOMBEAYSTCA FCTAHABIE-
BETH HA OCHOBe CTATHCTHUECKOrO EHEBAMSE QUETHYSCKOTD MC-
[0XB30BAHKA BOLH ¥ NORasATeLeN COILXOBHPOMBBONACTRA.
[prBeseR HpuMep pacueTs, NOKSSHBADMEA BOSMOXEOCTE BHAB~
I8HHA SHEAYMTENLHOrO pesepBa OPOCHTENBHON BOAH.

TaGn.3.
YIK 625,015

K BOOPOCY Ob WCMOALBOBAHMM BSBEWEHHEX
HAHOCOE B KAHANAY MIH CHHXEHHEA @RIDIPA-
LM

B.C.XaurkgARY

COOpEAK HAYyYHHX TPYAOR,Bum.I5?, Taumeur,CAHMHPH,IS76.

B cTaThe OCEeWeH ONHT MCUOUKSOBAEWA TPGRCHOPTEDyE—
MHX 110 KaHany BapesedHNX HAHOCOB ANA CHEXOHEA (QUIbIpa-
uue. Kaman npoxoaMT B MelKONeCUSHHX I'DYHTEX, OpA Irayto-
HOK Benerafud OWTOBHX PPYHTOEHL BUR. [sNae?CHi BuBUA,
Y70 B AHANOrMYHMX yCHOBMAX E 0P MyTHOCTH NCTORA
0,7-I,0 kr/M® QuisTpanMOEENEe HOTE[R RHA BXOPO# IOA 8KS~
nayaTausd KaHana woryr Ours cEuxers ao 0,I-0,2% 0% ro-
NOBROTO pacxopa Ha I kM., PexoMeBAY6TGH TEXHOLOI'HRN Dador
DOAYMEATE TpeCoBaHMAM OOPABOEBHHA HEHIKA.

Hnmocrp.2, Ta0n.4, OROX. 6.
YIE 626.83.

OMPEAEAEHUE BOJOMOZIAYA HACOCIHHMW CTAHLIM MU

" KAPEMHCKONO MAMCTPAJBHOI'O KAHANA 10 YIENB-

, HOR MPOUBBOAMTEABHOCTA ATPEPATOB M TECMET-
PHYECKOR BWCOTE KAYAHWA

K. A. Azunos, W.A.Topes, I.P.Peusnxan

CGopH¥x HAyYHHX TPYAOB, BN, I57,Tamxentr,CAAMHPH, LSVE

Ha OCHOBAHMH MCCHELOBAHMA, NMPOBEejAEHHHX H8 RacnC-
Bux cTakumax I # 6 KapumAcHOTO MardHcTpanLECTO LaHAlEL,
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fpeanaaeTcn Cnocod ONpSAeAsH4s Dacxopa BOAONOASYE MO
JACABHOH OLORIBOZMTEAPHOCTH HACOCHHX ATPSIATOR W Ied=
MeTDAUECKOH BuCOTe KadaHua. OTKIOHEHME DacXOAOB, OUpe~
ACHICHENX NpeNaraeNny MeTOAOM, 0T HAMEePeHHHX BEDTYWKOH
COCTERRACT $+2%.

nnwerp,l, OmOa. I.

JIK 627,157: 627,141.1

XAPAKTEPHCTIKA OTIOXEHWA HAHOCOB B BYCHAX
CENEHOCHHY BOAQTOKOB

T.Eypaes, X,A,lcuarunos

COOpRUK HRyWHHX TPyLOB, BuN.IS?, Taukenr, CAHAUPH, I978

PaccMaTPUBANTCH BONDOCH HSMEHEARS AORHHX OTIOMEHMH
B Dyclax CeleHOCEHX BOLOTOKOE.

E pesyinTate mcomezoBanuil ONpeAeNcHW KPYyOHOCTH, [pa—
HyJACMETDPHYSCHWE COCTAR OTINCEEHHH HAHOCOR M MEMEHEHHA chex-
HErQ juamerpa OTHOXEHMH N0 JAMES CeleHOCHNX CAe&B. ANA on-
PEREIOHAA CPEZHETO AMaveTpa OTIONEHMR lpeAAOXena OpMyXRa
E ZABMCHMOCTH OT yXAOHE BOAHON NMOBEPXEOCTH.

Wnimerp.3, ¢adn.l, OnGn. 3.
YIK 626.1.519

PACUET W iCCNEACBAHAE CHCTEM ABTOMATHYECHOTO
PEITIUPOBAHNA YPOBHA BOJLH HHEXHEI'Q EBEQA

M. P.Canuxos, MW.Beruuos
COopHHE Hayulux ¥pyAOR, BHN.ISY, Tamgenr, CAHMAPH, 1976

ipuBoAARTCE DEByABTATH UCCASZLOBEHUA AKREMKYCCERX Xa-
PAKTEPHCTEY JHCFDeTHOR CHCTEMH aBTOMATHYECKOTO pPeryiupo-
BEHUA YPOBHA BOAM HHRHero Oreda; onpejeNgerTcs nepenaToy-
Ban QYEROMA CHCTENE C yIETOM 3anNa3nuBaHHA B OOBEKTE pe-
TYZMDOEARMA, 2 TARMEe JA¢TCFR DPAcueT yoTOWUMBOCTE NO KpH-
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repunad Typauua. fadHne JHCOSPHMEHTSABENX BoCHeomauuil mo; -
TBEPANAR TEOPETHUSCIHE BUBOMAH. :

Unancep. 5.

YIK 626.1.51%

WCCAENOBAHUE CHCTEM CTABMIZSALMM YPORHS BOJH
REPXHETO BEE®A C SATEOPAME-ABTOMATAMA [PAMO-
I'0 JAEMCTSUSA

P, Cun
COopuuk BayuHux Tpyaos, sun,I57, Tamxene, CAHWUIPU, I976

ipnBezieHa MATEMATHUECKAR MOAEND CHCTEMH CTAGUAMEALNH
B Duje cOoBORynHocTH AuddepenumanbHEX ypasnedujl ¢O0nerTa K
Sarsopa-aproMara. MccnenosaHo BIAMAHKE NapaMeIpoB O0BEKTA
u savEopa-asroMara B Buje KOSMPMUMERTOB KX ypaBHEEMH HA
yCTONYMBOCTE CHMCTEMH. BuSBAGHO, YTO TpouUece CTACHAMIANUMN
xpﬂaﬁﬁﬁnﬂnu MOXET CYlleCTBERHO MBMEHMTHCA B BABACHMOCTH O
HaYanbHOrO yCcTaHOBMEBURErOCHA pexunse B Cpofe, ADH KOTOPOM
CHCTEMA BuBEJIEHE M5 COCTORHMA DEBHOBECHMA, YTO HeoGXORUMO
YUBTHBATEL NpH pacuere, NPOSXTUPORAHMM K HACTPONHe 3aTBODOE~
8ETONETOE,

WanocTp, 2, OuGua. 4.

JIK 626.63

TEXHWYECKOE BOROCHABXEHUE HATMPABNAONVX NOEMALN~
HUKOR KPYNHHX BEPTWHANBRHX HACOCOR

» [l.H.Nlak, B.C.bBesyrnagsuxos

COOpIMK HAyYHHX TPYAOB, BHO.I57, Tamkent, CAHUUPH, IST76

ip¥BeieHa CXEMa TOXHWYECKOTO BOROCHAUEEHUNT HDYOHHX
BEPTHHANBHEX HACOCOB, NEPeKsUMBADEMX BoAy pek Cpeanedl Asam,
HeCyuux OONBWOE ROAMYECTBO BIBELEHHHX THEDAMX HAHOCOR.

flans peayneTaTH @PAHUNOHHOTO W MUEEpaNO-NeTPOrpaPUusEC—
£Oro amanusa cocTaBA HAHOCOB B NEPeRAuKBAGNON W OCHULIEH-
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HO# Boje Kymmasapckoli, Xaxammcko# B I, Amarckoff crammuit
# HapEmECEOI'0 MArECTPaRbHOMO Kamana (HMK).

~ PaccMoTpena padora TOPHBOHTANBHNX OTCTOHHAEOB Ha
HACOCHEHX cTaBnuax KME.

- Haamctrp. 4, Taldn.2, Oudn.7.

JIK 628.367:631,.347.2

HCCIENOBAHUE PABOTH CAMOXOZHHX CKPENEPOB B
¥CIOBHAX KAPHHHCKOR CTEMH

IL.B.HypCasos
COopEME HAay4ysHx TPyAOB, BuN.IS?, Tamkenr, CAHMHPH, 1978

B craThe jAeTCA AHANES CAMOXOJEHX cKpenepor JIB-II,
I3-13 Ha Case aproraraveft MOAS-54611 ¥ BeaAS-531 wom-
HOCTBEL CoOTBEeTCTBEOHHO 2I5 ® 360 3.c., HCHONBByeMHX HA
EaNHTENEHOM NA&HHPOEKe NPH OCBOGHME HOBHX 3eMeNs B ycao-
BEAX KapueHCKOR crenu,

!'._Ipmmnu peayrsTaTE MCCAeZOBAERA PEXHOAOTUIECEOTO
npouecca CKpenepoB M TOXHHKO-SKOHOMEYECKHE NOKE3a8TeNM,
a TaKEe PBoAMMOAedCTEEe TPaAKTOpPA-TONEAYA CO CKpPEmepOM.

Tadn.2, daaocTp.2, Onda.2,.
YIK 628,367:631.347,.2

MEXAHMBAUNA NNIAHMPOBEN TPACC NPH CTPCHETEIL-
CTEE [IPEH H OPOCHTEABHHX KAHAIOB

®.¢.bernos, B.A.Baxapuyk, D.M.Eanarszs,

COOpHME HeyuMuX TpyAOB, Bun,I57, Taaxenr, CAHWAPH, I978

CraTha NOCEANEHA BONDOCY MOArOTOBKM Tpacc noZ sajaH-
Huft YRIOH NDH CTPOATENLCTBE BAKDHTHX IOPESOHTAIBHNX ApeH
B OPOCHTONbHNX KAHANOB MAMMHAME HeNpepHBHOrO AelicTEMA.

[lpeBefien: pe3yNbTATH NPOM3BOACTBEHHMX HCONTAHMM OmuT-
Horo ofpasua MamMAH ANA NAaHMPOBKH Tpacce.

HamocTp.2, OWOE. 4,
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T 627.4

ONNT MPAMEHE:AMA KAMEHHOI'O KPEIIEHUA HA
PEKAX CEBEPHOM BOHH CYPXAHJAPBHMHCKOM
OBIACTH YSBEEKHCTAHA

A. 3. Typaxyunos
COODHMK HAYYHHX TpyAOB, Bum,.I57, Tamxemr, CAHMIPH, IS78

PeROMEHZOBAHN, NOCTPOGHH M WCCHEZOBAHE HOBHE KOHCTI-
pPyRUMM OeperosalMTHHX coOpymeHu# Ans ycaomu#t per Cypxas~
naph¥, BuNONHeHHwe H3 OeTOHHHX OIOHOB M XaMEel DasNHUHOTD
pHaMeTpa.

OcoGeHROCTS NpeiNOXeHHHX KOHCEDYKLUE COCTOMT B TOM,
YTO0 NOBEDXHOCTE BTHX COOPYNEHHi{ MMBBT NOBHMEHHYO Lepoxo-
BATOCTH, AMA PAMEHMA CKOPOCTE NOTORA NPOTERAKWErOD BAOIL
Oepera.

PeROMeHAyeMHE KpenieHMA OeperoB NOCTPOCHH HA p.'Ijrnu-
nagr » Cypxaspapeuacroll oCnacTH.

YIK 532.5.001.25

0 NPHPOIE KOSCOUIMEHTA WESH ¥ MYTHX ETO
ONPEJIEN BHUA

A.A.Kaaupos
COOpHEME HAy4YHHY TpyAO0B, BuN.IS57, Tamkerr, CAHMUPH, IST8

Koadduuuest Hesu TpaxkTyeTcn Eak Qusdyeckas BelHUKEE,
NPONOPUUOHSNBEAA OTHONEHRAD £4 , HOTOPOE X8paKTepHEByET
BHYTPEHHD® CTPYKTypPy MOTOKA i samucur o1 BOAMMOACHC TRES
rnapnu:t TpaEKl PycHa C HOTOKOM,

llps BCHOABSOBAHEN IQrapApMKuECHON Qcpuynu pacnpeae-
NeHHA ocpeaHeHHOff nmpoduABEON CKODOCTE NO IayCuse W.K.Hu-
KMTMHA BHBOZAMTCH (OpMyNa ARA oNpefeneEna Koadfuuuenra
liesn » Bupe

n-“"'—[{ﬂ 5-'7‘_— +0 5)9 - =0 35/,
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rae )!L - PAyORAE HOTOKE, :
& = TOMMEA NPUACHHOTO CROA (rO HHHATERY).

HponsBOAKTCH CPaBHesMe ONWTHUX ASHHMX M HaTyDPHEX W3-
peneHRil ¢ pacyeTamy nO yKasaxHol Qopuyrne.

RaanocTp.2, OROA, 11

16

YUK 532.5.001.25

JCTAHOBHBUEECH HE. ..BHOMEPHOE TEYEHHE BOJH
B OTHPWTHX PYCIAX C NEPEMEHHHM PACXOAOM

0.l UBageuno, A.A.Kagupos, A.T.[ynaros
COOpHMK HAYWHuUX TDYAOB, Bun.I5Y, Tamkedr, CAHWAFA, 1978

B pafo®e MCCAOAYETCA Camull OOMMR M HauCokee CNOKENR
CAYYaR JOTAHOBMBUErOCH ORHOMEPHOTO TEYGHHA BOAW B OTKDH—
THX pyCraxX ~ ABMXEHMs G NepeMeHHuM pacxonoM. Hazarsercs
WETOA, NOIBOARLWMN NOKyuaTs NPUONMXEeHHOE IOMAPOBOE pelie-
A4G HAUANBHOM Bazawd,

Busexcnu pasHocrTHue Popuyan, AONyCKaLWHMe NpW noay-
YoHHM 38/iaHHOK TOMHOCTH, CyuecTBelHOe yBeluenue QuKCHpO-
s3AHHOPO pACYETHOTO wera, N0 cpasHesuy ¢ IDOuMM APYTAMH
crocofaMi pcmegsds TOro xe KA&CCA Safav, pealM30BaHELMA C
UClIONB30BaHeM paaHocTell cxeMs Jilpepa.

Tadxn.I, Onon.5

YUK 532:627.638

BUEOP PACXOJA JUIfi PACYETA BNCOT BOROSOMHOR
CTEKI!, OSPASYONEA "RONOJEL® B HWIHEM BEEOE
EOAOCEPOCHSX COOPYXEHUM

1.A.MasxoBuyu, b.l.Mannaes »
COOpHMX HAyuHRKX TPYAOB, Bun.I57, Tamkedt, CAHWAY, 1978
PaccuaspipaeTen Bonpoc ¢ BHOOpE PECYEBTHOIC DUCXOAA

AEF ONpeRetEHMd BHCOTW BOAOOONEHOK cTeuKM, OOpaaywueld
sopodofinuali konojen B oduxHeM Opee BOROCOPOCHEX cOOpyEE=—
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Enil, padOTaMWUX LM NepeweHHEX SHAUCHAAX PACXOAE.

[Ip4BOAATCA DacueTENE Tpady M. ORMH U5 HUX POKOMENIY-
STCR ANA MCHONBBOBAHMA NPY NMPALTHUSCKHI pacUeTax.

HANKCTD. 3, OGN, 2.

YK 627.001

TPAHCIIOPTHPYKNIAR CNIOCOEHOCTE PYCAOEOIO NMUIO~
KA 0 AEGOPMALMA CNPAMIRKUER NMPCPESH B YCIO-
BUAX AMYJIAPEN

- e AN
1.H.E;Fauannh. X.A.Mpuyxausgos, I'.l.9epuaurosa
COOpHHK BAyWRMX TPyAOB, BhN.I5?7, Tamkedr, CAHWWNPHM, 1978

I:ﬁﬁipgn OBH8S MYTHOCTE C IUADSBIMYECHMME 2MeMeHTAMA
NMOTOKA I OCHOBHUMU BAKTODAMM PYCIOBOIO NPOLECCa, HA OCHOBE
K0R0pOfl HONYUONN PACUETHHE BABUCHMOCTH ANA ONpefielehuA pas~
MepoP CHPAMNEHUH.

IJI.E 627,001

BIUAHNAA HACHUEHHOCTH HAHOCAMM HA KUHEMATU-
YECKME XAPAKTEPMCTUKH TYPBEYAEHTHOT'C NOTOKA

A.M.Myxamezon, T.Xypaep
COopHMK HAYYHNX TpyAOB, Bun,I57, Taukear, CAHAMPA, 1978

{IPHBOAATCA DPEGYABTATH JHCNEPEMGATZIBHEX WCCHELDBA-
HUR 73MEEHMA YMCTOrO NOTOKA W DOTOKE C HaAHOCauW, a TaKws
EINAHHSF HACHWOHAOCTH HEHOCAMM Ha el0 KHHedaTHueCKMe Xa-
PHRPEDHCTRER,

, B pesynpTaTe MCCASACBAHMH NCIyuedy anppe pacnpelele-
BEA NDOLONBHHX cKopocTell MmO PAYOMRE MOTOKE N ONDENEN=HO
CONpOTABIEHUE JIBHACHMD BOANW JANA YMCTOTO ¥ HAaBOCOHSCYHeLrOD
NOTOKOBL, @ Takxe I'paPuyeCKEn BABMCHMOCTD HzMeHeRMs xo3ddu-
WMEHT USDOXOBATOCTH 0T HACHMEOHHOCTH NOTOKA HAHOCAMM.

RaawcTp. 3, Te0x. 3, OGUON. 4.
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YK 626,01

PACUYET OCHCOBHWX MACETABOB PASMNEBAEMHX
MOZEIER PYCI PEX C HCKANEHWEM NAPAMET-
' PA KVHETHTHOCTH

B.A.Cepunsiecon, T.X.TyOuHS
CSopsdy HAYUHHX TPyAOm, BuM,I57, Tamxenr, CAHHAPH, I978

Asnaractci METOX pacueia MAcHTS00E MCKAXGHHHX MOJe-
Asi, NOSBONADWEY BHABHTE HSOOXOZMMOCTE ¥ BOSMORHYD CTe-
@dh MCEAXEUMA HA NOZEAM NMApaMeTPs KMHOTHYHOCTH.

OcofeFEOCTAD NPEANATSEMOrD MeTONa HBASETCH BOSBNOR-

4OCTL BHNOAHHUA pacueza xak muaks fqfem , Tak B AuA

F: = idem, 420 nmospoxsey pecéHpAT: AMANABOH 0Tolpame-
HEf HA MOJOIHM HATYDHHX pyci.

Binoctp.2, O20K.6.

JIR 626,01

HEROTOPHE PESYABTATH JAABOPATOPHHX WCCIEZO-
BAHWA CUPAMIEH#AS WBLYUMH SE2 NEPEKPHTHA
PERH

I'.H.9eprurosa
COopHUE HAayuuud TpyAos, smn,I57, Temmesr, CAHMNPU, I976

B crarke W3XOMeAH pes3ynhTaTH ONNTOR 10 BOCIpOH3BE-
IeHEn COpAMJAcHHA MBIAYYMAN BA MOReNAX. JCTAHOBAEHO BAWA-
K3 pacxoAa poid, yria oYBOJA, YKNOHA M MePBOBAYEIBHOTO
pacxona ClUpAMIeHM: M& ARHAMMEY 6I'0 paspaloTKH.

Maapetp.2, 2a0u.2, OBON.Z.

YIK 621.6.054

NPEARTE UPPMEHEHNAA BOBAYXOBOZHOI'O BAPHAL-
TA KAADAHA CPHEA BAKYYMA B CHOOHHWX BOZIO-
BHIIYCKAX HACOCHHX CTAHI[AR
C.A.Ketopne g 4, Femeckos, J.A.lexrep
COopREK HAyYHMX TDYZOB, BuN.I1S57, Tauxenr, CAHMMEY, 1978
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B ovarbe MslOEeHa MeTONMKA pacyera ycypolicTBa, BEID-
Japmero BOSAyXO0BOAHYD TpyOy, EAArGH-BaHTY? M CAyZamWero
ALf CpHBA BAKyyMa B CupOHHOM BOROBHNYCHEe HACOCHON CTAHIME,

PesyasratH pacuera NOSBEOXANT ONPEZEANTH AKANAB0H HE-
MeHeHMM yPOBHA BOJH B RanopHoM Oacceflie, B EKOTOPOM COSjAa-
DICA ONTHMALBHWE YCAOBMA paldoTH HACOCHOM CTAaHLMM NpR OpH-
MeHeHMH YCTpoHcTBa.

'lim:p. 2, Ouln. 4.

YIK 532.59

HCCIEJIOBAHHA BOXH NEPEMENEHMA B IOPAMO-
YT'OJNBHOM JIOTKE BONBUOH JAMHH

.0 ducTposolt |
Coopamk Hayumwx Tpyaos, Bum,IS57, TamkesT, CAHMMPH, I978

PaccmaTpusanTcs BONPOCH TpaEcPHOpNALMH NONOXMTENEHLX
BOAH DepeMeueHds, 0o0pasyouMXcs NpM NyCKEX M OCTAHOBEAX
Arperaros HACOCHHX CTAHLMM, MpH KX ABMEEHHM [0 OpHaMaTH-
YeCKOMy pycay. [lpmsopaTen sunupMueoxkde DOPMyNH AAR Oupe-
RENCHEA DECTPEMANBLHNHX NApPaMeTpOB STHX BONE, B SABHCHMOC-
TH OT HAUanbHOrO HMIyJABECA XapaxTepasyeworo GeapasMepHEM
napaweTpoM J;, .

Hanocrp. 6, OWGn, B

YIK 626.01

CTPYRTYPA NMOTOKA B KPMBOAMHERHOM NOJBOLAMEM
PYCIE MPH BOJIOBAEOPE

P.B.Tmunposa
COOpHMR HAYYHWX TPYAOB, Bmm.IS57, TamkeHT, CAHWWPH, 1978

B CTaThe paccMaTpUBANTCA CPeAHAR CKOPOCTH # CKODOCTS
no rayCuMde noTOKa, NOSBONALWLEE ONpeflelMTh WHTEHCHMBHOCTH
NOABMXKM THEPAON wACTHUM M celapanMp HAROCOB IO momepey-
HOMY COYeHMD NOABOAANEro KpMBOAMHelHOTO pycna. SasucHMOC-
T NoAywelw p pesyabraTe MCCAEAOBAHM}, NPOBENEHHHX B MO=-
HOBNX U AA0OpATOPHHX YCAOBHAX,.
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Bonpocu,3aTpoHyTHE B CTATHE, GKTY&NBHY, PACHeTHHE
(OpMyRN MOPYT ONTE MCHOALIOR&HH HOW IPOGKTHPOBAHAK NONBEO-
AALUX PyCN BOACBA0CDHRX YSAOEF Jeprasckoro THOA,

HaxsceTp.2.

YK 551,48,

K BOOPOCY 05 WBMEPEHMA NACTHOCTH M BH3-
KOCTH MUHEPANVMSOBAHHHX BOJ

HaCs H]’I!I GA0D
COopuHX Hayuuux Tpyacs, Bum.IS7, Temmewy, CAHMIPH, 1978

B cBASK C BOSHMKuel npoCaewod HCHOAL30BAHUH MUHepa-
I¥Z0BAHHEX BOA ANA CPONELMH NYTENM NOAMMYHBIERA HuW daus
BOMOXDARKIMIA, D&ECCMATPUBAETCA BOSMOXHOCTH MCHONBBOBAHMSA
B8 MOjENM BOACXpaHNAMUE BOAKOTO PECTBOP& XIOPMCTOr0 Har-
pPHA B KAYEeCTBE aHalora MuBepalasscuaEHOol BOau. [lpuBozarcsa
IpafARd 34BHCUMOCTER NAOTHOCTH ¥ BASKOCTH 0T KOELNeHTpa-
(M BHEeYKasEHHNX DPacTBODPOS.

HxawcTp.2, ORGu. %,

JIAR 624.131.6

0 SAKOHOMEPHOCTAX (POLBECCA MPOCATNKY B ARC-
COBHX IPYHTAX BTOPOT'O THIIA '

M. M. Mupaacezon

CoopuMK HayyHWX TpPYyZFOB, Bun,157, Tamkear, EHHHHPH, 1578

E paGor® NPUBDAATCH PE3yNRTaTH HATYDEHX BHCHeDHEME E-
TaAESHX MCCHEJOBAHHA ¥ BAKOHOMEPHOCTH B XOjAC NPOCAAKH B
OTAeABENX CA0AX, 00 HMaMEHEeHUM CODOCTH MPOCaAkd WO I'ay-
Gune, SaBMCHMOCTH (QUAnLTpRUMOHHOTO PACXOA2 OT NPOCAJKH W
0 X&paKTepe DAGAPOCTpaHeHuUs NPOCAAKM E CLODOHH OT Jama-
NHBASMOE DIORAZAH.

Wnnocrp. 8, Tacx. I, ouda. 8.
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YUK €26,013 °

WCCABHOBAHME BAIETABAZMOCTA TPEIMH AAPA
© 70 AXAHTAPAHCKOM OXOTMHY

BTt e C.¥.Croporyx
Gﬁnpm#ilﬂm epyA0s, Bum.1S7, Texksnr, CAHWMPH, 1978

. ﬂﬁ?!p!plpl PESYALTATH HCCHEJOBAHMM SaleUUBEeNOCTM
pel Axaurapancrolh nAOTHHM C PECKPHTHMCM RO 32 MM

Sus0d ;55 MM, PASpadOTalN TpeCORAENA X SEPHOBOMY
a1 1T aau,uc:u;n 8 yCHOBMR MX ROABMATApye-

e

| ;r'umm TATHHECTPYAHON ZORLEDAREHOS
© MAUWHH, PABOTAKMED B ZSHAEHMR C MCBOPOTON
CTHOMA N0 CEKTOPY

B.K.Cepporun, B.U,lusBuHOB

COOpHUK HAYNHMX TPyAOB, Buu.I57, Temgeir, GAHHHPH, 1978
G!Illg nﬂlupll! MATEpHANN HCCNPAOBaHMN RANEHECTPjh—
HOfi HON MOWHHM, padorauuel B AEMESHRL C NOBOPOTOM
u!apn n!npj M MOXCT OHT: MCNOABZ0OEAHA B PABNMYHHX
rIarﬂHallnpltuhﬂux YCAODMAX H& MOMMES pasiiiHuEX CeRbX03-
nynit;y;ﬁl ibi YUOoNe BHCOKOCTe(eNbREX, CALODNHX NETOMEAKOB,
Ob.

ntuniauul odekT OT BHEAPCHMA MOUMEH B CDABHCHMM C
cepuiinoll usmunoll MH-70 cocrarnger 800 pys/roa.

Wnnperp. 3, 1800, I, Oudi. 3.
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el

JIK 626.01

O KOMINOHOBKE BOJOSABOPHOIO YSNA QEPTAHCKOIO THHA

P.P.AGRypaynos
COopHEX HAYWHHX TPYHOB,BHM. 157 .TamkenT, CAHUAPH, I978 .

B pacdoTe pacoMOTpeHH XapaKTep GOPMMPORENMA DyOTOBNX popu,Ex
BAKAANE HA GeonmoTMHHE{l BOAOS8BOOP, PA3BHTHE HETEOHOHBHOOTH 110~ j
MepeyHOd LHPKYAALNMM MO AAMHe KPHBOINMHeHHOrO moaBoORAmero pyoas g |
ruppoyany. [lpoerHarusupoBaEN ONMT NMPOGKTMDOBAHMA BONO33CODHNX ya=-
J0B @ TeOpPUA NONEpevHOM LMPKyJNAUMM HE& mOBOPOTEX pyoNa, HA OCHO-
BEHEM 4er0 yCTAHOBNEHE M NMpealoxeHa O0COONeHHAA METOAWKA . pScueTa
CXeMH KOMOOHOBKM B0203860DHOr0 yala (epraHckoro THNE, NpHEENEHH
NpUMEDN pacueTa.

EnGauorp.7.
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