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NPOIECCOB peK, 3aWleHH BOAOXPAHHIMII H 3aHECEHHHA BepXAHX
ObedoB THAPOY3J0B; MNPHBEAEHBI pacyeThl IPOCTPAHCTBEHHOH
(puALTPALHE B OCHOBAHHAX BOJAOBHNYCKOB H OOl1Ero pasMbiBa
PYCeJ; H3J0XKeHbl BOMPOCH rpyHTo3abopa 3eMJAECOCHHIMH CHApA- |
JAaMH, IpHMEHEeHHS CTEKJOBOJOKHHCTHX MaTepHaJoB B 00paTHEIX
¢uarTpax npeHaxeil H Ap. 0\
COOpHHK paccunTad HA HAaYUHBIX COTPYAHHKOB, NPOEKTHPOB- |

HHKOB, PAOOTHHKOB BOAOX03A HCTBEHHEIX OpPraHH3alHi, Ipemoaa-

- BaTEeJEeH M CTYJAEHTOB HHCTHTYTOB MMADOTEXHHYECKOrO npodui.
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Y. 10. llynaros, M. H. Topowkos, A. 3. 3axunos, M. B, Bytat “
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A M MYXAMEZOB, B.C,IANNEHKCB

0 HEROTOPbIX ®OPWAX BEPETOBOH NEGOPMALIH
Wy PH TPAZOBON IBMXEHWH HAHOCOB
IO HABNOIERAAM HA MOZEJE p.AMYIAPLH

OOs4HO Oeperoryw AedopManMio Ha AMyZapne HadbBa—
‘T "gelirmmew", mMOAMMaA NOA STHM HA3BaHAEM OYeHh HHTEH=
CMBEHE CMEB Oeperos. [JocTaTo4YH0O HHTEHCHBHHE pAa3MHBH Ge-—
PETOR 2AOANAENTCA M HA ADYTEX DeKax, OZHAKRO HEHTMU HMEeeT
CBOli OCOOHA MEeXaHWSM M BCTDPEYaETCH TONBEO Ha Amyaapse
(Man B MOZOOHHX YCHOBMAX).
fiznenue pefiryma CBAS8HO NpEXAe BCOT0 C BaXEESH-

meii 0cOCeRHOCTED AMYASpPEM — ¢ COXBEEM CTOHOM pPycHOOOpa~
aynmnx @paxniit REHOCOB; pyciooOpasywmue OpPAKIHE HAHOCOB
Ln Awynapre cocrarnant? I/4-I/5 uwacTs BCEro TBepAOTO CTOKA.
_DHE npefcrasiery neckoM EpyneocTeo 0,1-1 mM. O0unme 21mx
?ﬁaﬂnnnn B TBEDAOM CTOKE ODHBENO E TOMY, YTO CHKOPOCTH Te-
'1HBHHE IOTORKA B £2,5=3 pasa NpPEeBHmapT AONYCKAeMHE HAa DpAS~
MHE ZAf 9THX Xe I'pyHTOB, Pasuwe AHa W Oepera B TAEHX yC-
4  JOBHAX PEryNMPYETCHA HE CKOPOCTAME NOTOKA (TAK KAK DasMi-
H ‘Banmasa CRocOOHOCTE: BCETAa 3 USOHTRE), & TPARCHODTHpYyRmE#
i CHoCcOOHCCTEN eT0,.

L{1'8 HecMoTpa Ha 3HAYATEALHYD TYPOYJAEHTHOCTH AMYA&DLMHE-
unﬂru norora (uHcTo dpyza B HEOTMHMpANMEX PYKaBaX pPaBHO
| .D,ﬂ?-ﬂ I2, a BEa oTzeanHHX Bepruransx zo 0,35), pyerool-
| Pasypmuc HaHOCH pacnpeAeleHH N0 IIyOuHe HepaBHOMEPHO:
ZO 4/5 ot 00mero CTOEA WX NEepeMemaeTcH B HUxHEH MONOBMHE
OOTOKA, 8 TaKKEe B COCTOAHMHM NOABHEHHX pUfeneli. B ycaosu-
AX AMyrapeM cymecTByeT eume OAEa (opMa NMEepeMemeHHs HaHO—
COE - B COCTOAHHA MOABMXHHX MaKpodopM. ITO OYeHE OONBUHE
PEQenys WiK CHOIJEHMA WX; HaKGONCE EDYNHHE H3 TAKMX MaE—




pofopM = MOIBEXHHE OCEpeAKH. DTH OOpPASOBAHAA DASACHELT
NOTOK HAa HECKONBKO AWHAMHYECKH CaMOCTORTENBHHX uacTed
(pyraBoB). Ilpn oO0TexaHMK MX NMOTOK HeM3OERHO MHOTOKpPATHO
pasjenfercs, NMpU 2TOM OTZENBHHE YACTH E€I'0 MCEDHBIAWTCA.
llepequcneHHHX BHUE YJCAOBHH AOCTATOYHO, YTOOH OUBRCHUTE
NPEPOAY HENpPEepPHBHO MNPOMCXOAAWETrOo COIYyRZAHUA MOTORA AMy~
AADEE,

HcrpuBIerHe B MNaHe OTHENEBHHX vyacTell NMOTOKa Npe-
BOAMT K €r'0 pacclOeHHN: NMOBEPXHOCTHAA MaCcTh C MANWM CO=
AepianMeM HAHOCOR pyclioolpasymumx dparnuil mepememaercs
B OAHYy CTOPOHY, OGMNBHO EACHUEHHAA NMPUMAOHHAA 4acTh - B
ADyIryv. HepaBHOMEDHOCTE EACHUEHMA MOTOKA HAHOCAMW MO Bep-
THEANH, B YJCHOBHAX HCEKPMBIEGHWA er0 B NNaHe, NPABOAKT K
HEDaBHOMEPHOMY HACHWEHMNW NO WHPWHe ero. TaM, RyZa mocry-
MaeT YacTh DOTOKA W3 MOBEDPXHOCTHHX CHOER, NPOHCXOAMT pad-
MHB ZH& WAu CGepera, a B 30HE MOCTYNAEHMA NpUAOHHO® yacTu —
OTIOREHHE MSOHTOYHHX HAHOCOB ¥ YBeAMYEHMe pasxepoB I'ps-
JH\WAK APYyroro o0pasOBARMA, KOTOpPOE NMEepPBOHAYANBHO BH3BRa=
10 MCRPUBNEHME NOTOKA. IT0 cCnOcCOGCTByeT ycToHuMBOMY OOZ-
AECDRAHKN MHOIOYMCHEHHHX HCKDUBIEHME DPyKaBOB, pasAeleHHEX
TPAKAVE M ocepefzramMi., B eCTECTBLHHMX YCUOBUAX OCHMIAKR
CPaBHHTENEHO OZHOOOPASHHX PYyCIOOOpasynuMUX HAHOCOE 370
eCcTh CAMECTBEHHAHK QOpMa MNPHCNOCOONEHEE K TPAHCMODTHPORA-
HED HaMOOIBWEr'0 RONWYECTBE HAHOCOR OPH HAEMEHBUEM DACXO=-
ZOBAHMM 3HEPIAN HA MX NMepeMeuermne,

Taroft pyra®, B KOTOpPON pycaooOpasywiuue HaHOCH NO
mADHEE pacnpefeficEH HePABHOMEPHO, HE MOue? OHTH CTalHib~
g, Ozmolt wacTsw O pasmuBaeT CMexHuN OCepe;ioR WAK Hoi-
MeEHHl Geper, B Apyro# yacTH ero NPOMCXOAMT BEXYMYIANMA
HAHROCOD; cyMMapHEM 3pfexTOM BCEr'o 3TOT0 ABIAETCHA NepeMe—
mMERME DYRAB& B CTOPOHYy pasMHBANmE#! ero 4YacTiH, T.e. OIyw-
AaHKe .



CpasENTENEHO UpQCTad pasolpaHHas SAECh cxema CIy%=
. geHMf DyKaB& OCACKHAETCA B NEHCTBHTENBHOCTH COCEACTBOM

. APYTHX NOZOOHHY DYKEBOB, BUMARWE KOTOPHX SRAYATENSHO: 00-
‘mEk yPOBEHE, YBEAMYERNe M yMEeHBEEHMe DacXolOB BOJH, HSMe-
;HEEH'B HEHOCHOI'O DEemAMA .Y BXOZa B DPyKaB, MepexsaT K 005c-
AHHEENE DYKABOE W T, A vce arE oOpa3’onanma "cnomzapr®
‘mo moftme, kKOTOpas TO DacCEMPAETCHA, TC Cy®aeTcs, TO DOBOpa-
gupaetT. K sTOMy Hy®HO NMpAGAPHTE AOCTATOYHO DEe3KOE yMEHE~
WIEHME pPacXoZOB BOAH B IIONOBCARE M OCOOEHHO BO BpenMA na-
BOAROB. PAcCMOTDEHHANE YCIOBHA # OOYCNOBIMBADT BOBHWEHOBE-
S REe peiirmwa [ 1,2,3 /.

\ Jefirun NpHKOBHBAET K ce06 BHHEMaHMe MOTOMY, 4TO AMy-
Aaped, CMHBAA BHATHTENBHHE NPHSDEKHHE TEPDMTODHA, HEHOCHT
SHAgNTENEENH YmepG HADOAHOMY XO3AMCTRBY: BEEeIOfHC TpPaTATCH
(uaorga Ge=pesyirTaTHO) MHNIHORH pyonell Ha sammTy OT Xei-
IR TEeX MK HHMX BOZOXOSAHCTBEHHHX O00BEHTOR BNY OCBOGH-
Hnﬁ NPEOPENHOR TEDPHTODHH,

Ha [lxyHCRO# pycnoroi naomazre oraena pycex CAHUHPH
B I%7 r., pauana paC0TATH MOZENs yJacTHE AMyzapss oT Jlap-
" ranavH 7o TRAMYOES C OENBN H3yUEHUS HA Hel BIAENERHS NpPOEE-
_‘::"ﬂpyemuru TOAMYDACKOTO BOZOXpaHHAMma. Ha STOH MOZENE AASA
YTOUHERUA MCXOAHWX ycnomu# dopMupopanca COWTOBOH pEeRHM pe-
‘Kfl, IPH S9TOM HEONHOKPATHO HAGIDZANCA DAsSMHWE Oeperop, EaK
‘npm #ABIeEME Hefrnma (Bo3Mo¥HO, OfHA M3 fopM ero). Bmsyanr-
' EHe HaCOIDAEHHA NO3BONMIW BNACHHTE HEROTODHE YacTH €rod Me-
 XagKM3Ma; B HacTosmeld craThe OH M ONMCHBAETCA MO HAOMORE—
"luum H& MPOCTDAHCTECHHAOM MOZONM ¥ & DYCAOECM JIOTKe. Pe—

| ByALTATH MPOBENESHHHX OMHTOB B Kaxoji~70 Mepe NPONHBANT CBET
| Ha CIOXEHE Mexaru3n Aeliruua.

{ Bume ynoMsHYyYC O pa3MHBax, NDPOMCXORAMHX NPR HCRPUBE-
g JAEHAH NMOTOHA., B STUX yCHOBMAX MO KABCCUYECRO# cxeme, Ona~
| TOZAps UeRTpoGexHoll cune, nelicTEyvmel! B8 Maccy BOAH, ¥
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BOTHyTOro Oepera ypoBeHbE BOJH BHIE, 4Y€M J BHOYKIOTO; pad-
HOCT® ZaBdieHMit BH3WBaeT M[ONEPEeYHOE NepeMemeBde. [Ipw arou
NpHAOHHHE CTPyM, OCGIajapimie MeHBUEl NPOZONEHOH CEOpPOCTHD
ABAKEeHNA, OTEIOHANTCA OT BOI'HYTOrOo (Gepera M HECYT K Bh~
NYRAOMY NMPOAYKTH Pa3NHBa, KQTOPHE NPOM3SEBOZHTCH MOBEDXHO-
CTHHMM CTPYAMH.

Pazuue Gepera uoxeT BOSHMKHYTH Kar Ha BOTHYTOM,
Tak ¥ HA MpAMONWHAeilHOM (B Hayane pasmuBa) Gepery. [Ipuui-
HO}l ero BOSEMKHOBEHHA CHEAYET CUMTATE HEOOXOZMMOCTH DEaw=
KOlf mepecTpOiKM pycaa OAHOTO U3 DPYKABOR (OCGHYHO IMaBHO-
ro). Tagkasm HEOGXOZMMOCTH MOKET BOSHHKATH NpH nNepeNeneHEny
OONBLOTO MECYAHOTO CROMNERMA (B3aHMMADMET0 MHOTAS RO 3/4
MMPAAN TOREMH), NpM PESKOM M3MEHEHHM NOMOXEHWA TIABHOIQ
PYKaBa Ha BE€DXHEM yYacTKE PSKH, NpPH DPE3KOM HM3MEeHEHHM
pacxoza BOAH (OCOOEHHO NpH YMEHBUlCHWE pAacX0ja BOIH, KOT-
Aa paspaboTanHOe COMBMMM PACXOZOM BOJH DYyCIO HE COOTBET-
CTEYET HOBOMY DACXOZY ¥ MDOMCXOZHT MHTEHCHBHOE OTIORECHHE
HBHOCOB - BaCOpEeHMe CTPEXHA pycla, BCIeACTBHE Y8ro odpa-
3YETCH NOMepevyHH{ CBAN IMOTOKA K GEepery ¢ OONBNMMH CRODO=
CTAMM, B 3THX cayuanx HauMHAeTCHA CMIGHH{ paswuB Gepera
(vacro npm cnaGoit mau cOBEepWEHHO He BHpaxeHHOMN nonepeg-
HOM OWpPRyAANHE). [poaykTH pasuuBa Goxsmel YaCTHD CNycKa=
DTCA B NpEZOHHLE CJOM NOTORA, KOTOPHE HE CHPABIAKTCH C
TPAECMOPTHPOBAHEEM HX: B MOTORE MOYTH HA OAEMX M Tex xe
BePTHKANAX (MOCKONBRY PaSMHBAEMHE Geper moury OTBECHHH)
HapymasTca GamaHC NPOAONBHOTO PACX0ja TEEPAOT0 MATEDH-
ala: B Pe3yNbTATé pasMHBa Gepera IpyETa MOCTYOaeT GOME-
e, 4YeM MOXeT MOTOK YHECTH €r'oc OT ovYara pasMHBa. H30E-
TOK aTOI0 MaTepuana CRATIAMBAETCH HA JHEe Yy Gepera u fop-
MiHpyeTCA B GeperosHe pufenm, KOTOpHE, Nepememanich, BCE
Gonee YBENWUMBADTCA B pasMepax., JtH pudenn Kax OH MpE=-
KPHBADT Geper oT GoxXee raySoxoro nomwuea (puc.I).
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Puc.I. Sapomaerue nprdpexHOrs padend.




C yiamenuem or Oepera CXOPOCTH TEeYeHMA BO3pacTa-
OT, MO3ITOMY H CKOpOCT: HBEUKeHHA Oeperosoro pudens He OXu-
Ha8KOBA B OTZEABEHX €ro WacTAX: yA&NeHH8A 0T Gepera vacTs
neuxercA Gucrpee. [osToMy BCcROpe pHjeau mepeKamMBARNTCH
(puc.2). C 2TOr0 MOMEHTA NOTOK OpHOOpeTaeT ocoOyn dopMmy
Te€YeHUA, CBOHCTBEHHYD HelirEmy; B YEOIMUERUM HHTEHCHEHO-
CTH cMHBA (epera NMpOHCXOZMT KaYeCTBOHHHN CKavOK.

lpudpexnan CTPyd, NPOXOZA HAA KOCO pacONOXeHHHM
rpedHen puderd, HCKPMBIAGTCA: Nepecerkad rpefens pujens
nepnesgMRyIADHEC, OHA HaAMpaBAseTCH Ha Oeper. BaameE sToMy
TEUCHUD C NpUONHXEHMEM MOBEDXHOCTHHX cTpyM K Oepery R
noxsanse prbeld BO3HHEAET MOmHOE cnnpaneaﬁpaanhe TEYEeHHe
0T Oepera. Ecam a0 mepecTpoilxi TedeHMA MO CXeMe Aelruma
nMena MecTo crmalaf nonepevsas NADKYAAONA, TO ¢ HepecTpoi-
Kolf OHA pe3ko WMHTEeHCH)UUMDYETCA, ECIM Xe ee He OHIO, TO
OHA BOBHWEA&eT. HO 8T0 0CO6as nonepevsand UWDHYNANKS, PAK
KaK B ABMXEHME K Cepery yvacteyeT CTOYR HOYTH Ha BceH
raytune nHax pudenem, a B ABuUxeHEHM OT Gepera - TOABRO He-
Goxsmas 06N8CTH B NMOABANEBE pUfeNs; NpH-pABEHCTEE NONEpEY~
HHX PACXOXOB BOAW CKOPOCTH TEUECHMA B NOABANLE BHAYHTENE-
HO GoXNBWle CROPOCTH HEBANBHOrO TedeHuA. Taxum oGpasom,npn
nepecTpoiire Tewenda no "cxexe melirmwa™ noTox mpuoGperaer
BO3MOXHOCTE® TPAHCIODTHPOBATE OT OYATrOB pasNMHBa 3HAYMTEND~
HO® EOJHYEeCTEC IpPyHTA. JTHM M O0BACHRETCA OONBWAR KETEH-
CHBHOCTH pPa3MHBS&.

Aanee Geperopas nedopManA Da3BHBAGTCA CHEYOUHN
o6pa3oM, [Ipulpexnan CTpPys HaBalMBAeTCA HA yYacTEM Gepe-
ra 3a KOCHM puelew ¥ pasmMHBaeT Oecper HaMOolee HMHTEHCHB-
HO HA YYacTKaX NpuxuMa MNOTOEA. 3AECH OOPASYNTCH BHMOHHH K
M Oeper Ea yvacTKe pPAsSMHBA CTAHOBMTCH 3yOuaTuM (pUc.3). ks
Hazpaa BuMOMHA Gepera Wmee? B [iaHe JBe CTOPOHH: BAOXLE

QAHOR NMOTOR MBMXETCH, 2 Ha ADYry®D NOYTH [OA NPAMEM YIJIOM
|

e
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Puc.2, llepexaunpanue pudeds.
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Puc,3, Cxema TeYeHwid NDH pPaASBHTON
ABNEHUN meliruua,




II

HAaBaAWBaeTCA, HMETEHCHBHO DaSMHNBAA M MEXEHWUECKHM pasapymas
geper. llpozyxTs pasSMEBA BEMNAZANT H& PaCHONOXEHEHHE EHXe
pufers, CRATHBAWYCH 10 €FO BeDXOBOMY OTKOCY B IOABAIEE,
6 OOAXBATHRAKTCA TEUEHWEM X YHOCHTCH 0T Gepera. 3a
aruM pufenex npuCpexEas CTPYH,0CBOCOAMBUWAACH yXeé OT pyo-
J000pasyuux HEHOCOB,YAADAST B CHOAyLUMii OuAT DASMEBA,

rAé BCeé NPOMCXOZMT TAK Xe,Hak ¥ ¥y npepuaymero pudeds,

Ha mozemu madnwpaiachk Geperosas RedopMANMS ¢ OG-
pasoparmeM 0T I X0 6 OYAaroE pasMiBa. B HEKOTODHX BHMOW-
HaX BO3HHRANM BHXDH (pHc.3), B STOM caydse Geper paspy-
WamcA He TONBKO Ha NONEPeYHOH CTOpPOHE BHMOMHN, HO Ua=
CTHYHO ¥ Ka NPOAONBHOU.

Opw cmeiBe Oepera B OUArax PasMHBA BEMOWHN MOUTH
HEé M3MEHANR CBOHX DA3MEDPOB N H34NMHOTO NONOKEHHR. ORK
KAK O NepeMemanuch: OTHOCHTENISHO HENOABUXHIYX NpENMETOB
Ha Oepery. CMHXPOHEO ¢ HMMM, TAK X HE HMSMEHFS SaMETHO
pasMepos, NepeMenaiMcs W KOCHe pubemn, B meaom momox pes—
KO (20 I/3 wWMpURN) cMewancs B CTOPOHY PasMHBAEMOTO Gepera,
d Ha MCCT® NpexHero ero mMONOXEHHA 00pasoBazachk OCHHDHAR
OTHMEXE .

Haxonen, HOBOE NONOXEHEE NOTOEA CTANO COOTBETCTBO-
BaTs YCHOBMAM, KOTODHE BHBHBAIN 3TUT WHTCHCHBHHE DasMEE;
CROpOCTS TEUeRWA B MPUODEXHOH BOHE NOEMXAETCHA, NPH BTOM
JMEHBUAeTCH WHTEHCHMBHOGTS M INyOHHA pasmyBa, Ouar pasme-
83 YMEHBUAGTCHA 1O JNKEE: DASKHB €l NPOMCXOXHT J BHCTY-
o3 Cepera. rae COCPEAOTOUEH Nepenay ypoBHE; Takas mepe=
ﬂ!yoala OPHBOAAT K TOMY, 4TO0 "QpoAT ouara pasmyBa" cra-
HOBHTCA GHM3KMM K NpONOXEHOMY., Hanmpapaerwe rpelHeii ROCHX
- Pubenelt raxwe mameHgercs (pMc.4); DK TAKONM IOMOXEEHM
TPSHCOOPTHDYNIAA CNOCOGHOCTE BaNbna B NOZBANLE JHMEHBNAeT
Cily OH yke He cnocoGeH yAanuTs pasMETHi IpynT Oepera.Pas-
MEB Oepera mpexpaugsercsi. SyGuathii Geper ¢ MPOAOALREMM,
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Puc.%. OcTareu pudencit mocae
OTHUDPAHKH Aﬂﬁma._
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NouTH HENMOZBAXHEHMH, DUOENAME eme XOITO COXpaHAETCA, MO-
XKa He OyAeT paspyueH BeTDOBOH BONHOK MIR HOBOH Aedopma—
uneli pyelus.

Jlegopmannd Oepera B erc sleMeETapPHOM INpOSBIE~
UM HaONWZenach HaMM B NDAMOAMHE{HOM DYCIOBOM IOTKE
(= 196 r.). B n0TRe NPOBOARICA OMHT C NENEl OMpeAeNe=
HuA MOPPOMETPHYECKHX IEMESHTOB NPAMOXMHe§HOTO pycna.
Ugexo ®pyAs MOTORA PABHANOCH TAKOBOMY AiA Awyzapsd (0,08-
0,10). lips NpOoBeZEHMM ONHTOB HECKONBKO pas BOSHMKANO AB~
HORUO, KOTOPOE CXSMATUYECKM R30GDameHoO HA PHC.5. B OGHU-
HHX YOHNOBMAX OnhTa Hawboxee EPYNEHe DHPel¥ 00pasoBHBa-
ga:ﬁ N NepemMemannch B CTPEXEEBO YacTH NMOTORA, & B NpE~
dpauu:: YacTAxr GoXee MelHHe,
$ Ho BoT B KaKOi#~TO MOMEHT BpemeHHm y Oepera NOABIAA-
6 ONMHOUHHH pufens, KPymHee OCTANBHHX NpulpexHux (HO He,
KpyrniHEee CTPEXHEBHX). JBeAMUYEHHE ero pasMepoB MOTNO IIpo=~
uso¥TH mo TOi mpEumEe, UTO ero "gorman" prdens HeGOIBmMX
PasMepos (KOTOpHE IepeMemantcHd OOWYRO ¢ Gonsmeff CKOpPO=
CTBI) , AN Ha DE(EN: TOman TPYET OT 0OpymeHus Gepera. Ta-
KO pujens maumHasT OONEE DERKO H3MEHATE CXOMY JNOKaNBHO-
0 TeueHWs moTora. [IpM 3TOM MOJIOBHMHEA BEPXOBOr0 OTHOCE
ero HampaBifeT cTPylw B CTOpoEy Gepera (pEc.5a). 9ra crTpyA
JCENEHAO paswwBascT Oeper, NPOAYETH pasMHBa yBEIHUMBaANT
pasMepy pudenA H yCEODAWT TeYSHHE ABISHEA,

Jacts pudpens, ofpamersas K CTPEXED, OOGTORAET NDH-
OpexHy®w “acTh M Balel B NOXBANHE HAURHAET [NEpeMenaTsh OT
Quars pasMHEa I'DYyHT (DpHC.50), pasMHB Gepera CTAHOBMTCH
HCRADYATENEHO WHTEHCHBHHM (DHC.5B). TPamECTOPTHDYOLAA CNO-
COGHOCTH BHXPS B MOZBANLO B EGKOTODHH MOMOHT BDEMEHW Npe-
BHNI8ET BeNHYyWHy TOocTynammei# OF pASMHBA HATDY3KH M puders
~ "opaGasuBaerca”™, 00%EM 6TO YWEHBHNAETCA, NMDH BTOM OH Mepe=
KamWBaeTcH eme Oonee (pHC.5T). B TAXOM NONOXEHHM pPa3MHB
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. mgamyxaer", OT pAQens 0CTEETON I'PAZA HEGOMBUEX PasMEDOB,
omopas CBOCONHO OGTERAETCH MOTOKOM; CKODOCTS TEUEHHA B

*‘1' He MEHBNG DASMHBEDNEY H OHA He YBEIHUMBAET CBOAX
..... pa:n (pEC.5K) .

.}} Ho uepes HEROTODOS BPOMA ¥ BHMOMHE MOXET CHOB&
.‘*T pRaThCA pudens yBeNMUESHHHX pasMepos, KOTODHH Hakxe-

I
'1.

[HBEETCHA H8 OCTATKM NPEXHEIO, M BOSHMKAET MOMHHE prjens;

)6 HEepecTpakBacT TEUEHEME NPROPEXHOH CTDYM,H NHKA pasib-

A NOBTODHETCA CHOBA.

" B nadopaTOpEOM DYCNOBOM NOTEE PasMuB Gepera mo
axoft cxeme HaGappanca ¢ 06pa30BARMEN TONHKO OAMHOYHHX

i &

L]

- "

JATEPATYPA

H
o Myxamezos A.M  Tysos B.E, OcoGemiocts PYCTOBHX AO-
. ? gopmamufl p.AMymaprd ~ Ae#rum, Tp.EOOpEHRAN,

L cosemamus, l., BHN36, 1967,

E"IJ'IIIBJIOB AM. Heroropsie pe3ynrbrTars IaGopaToPHHX
. HCCNEeZOBAKEN NO YIYyUNEHED yCAoBHE GECMNIOTHE-
"r'-‘ s . HOTO BOZosAaCGopa B rasant Tamcarka u [laxTaapsa,
- '. | C6. "Bompocs THApOYeXRUEL?, BHI.27, TaliKesT,
B 1965,

g .ﬂ...M Muc&a?ﬂcafar Some spfcif'zf cﬁataﬂfﬂmfks

‘i ;‘{Li*ﬂwﬂmu -Dazya wver and }'aefats causing the

| .‘! ?IEG (ﬁr‘ifa P‘EEHEHIE?EEH D}' Lf!éf sisﬁJ ,’H -~ COMILESS
f’fm /4 Zen:n?ad’ 1965, f
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A M JMYXAMETOB, P.YPKUHBAEB

[PIMEHEHUE TEOPUNW HCTOYHMKOB M CTOKOB
[PH PENEHWM 3AZAYM OB OBTEKAHUA TNOTOKOM EHIKOCTH
CKBO3HOM 'WNOPH ( PEUETKH)

PelleHre 3ajauyM MHXEHEDHON TUADABAMKNM CBH3AHO ¢
yCTAHOBIGHWEM XapaKTepa paclnpelellcHHA OCPEIHEHHHX CKO—
pocTelf W gmaBiAeHM{l MOTOKA KAaX 10 BEPTMKANM, TaKk M NO Io-
PEBOHTANK. 3HAaHWE DACNpeNeleHMA CrOpocTeil ¥ HaBIeHUs
MOTOKA HMMEeT BAXHOE 3HAUERMe AAA NpABMABHOTO NpeCTaB—
NeHnA GE3NYECcKOl CYMHOCTH M yCTAHOBIGHMSA 3aKOHOMEDHO=
creft ABIeHME, NPOMCXOZAMMX ¥ CKBO3HHX WMOD.

Ha OCHOBe TeODHHM MCTOUHHKOE ¥ CTOKOB, NDUMEHEH-
volt A.fl.Murosuuen /I/ npw pemenus 3a7auK 00 OOTERAHMH
NOTOKOM ORMHOUHOTO UMAMHZDA, HAMH PacCMOTpEeHO oCTexaHHe
NOTOKOM HMAKOCTH CHCTEMH UMAMHADPOE (CKBO3HOH mImopH),
JCTaHOBNEHA 3aKOHOMEDHOCTE DAcHDefeNeHMA CKOpocTelt H
AaBIEHUR B NMOTOKE MEXIY CBaAMM (OUIMEZDAMM) CKBO3HOM
EMOPH B 3aBUCHMOCTH OT AMaMeTpa OWIMHADOB M pacCTOSHAA
HeRAY HUMH,

HOPMAJILHOE HABETAHME BESTPAHMYHOTO MOTOKA
HA CHCTEMY U3 JBYX HWINHIPOB

llycTr HMEETCA ZBA KDPYIJIHX OWIAERpa, CTOAMMX [8=
pannensr0 B maockoeTd X w ¥ (puc.I), npudem ZHaMeTp mu-
IMEAPOB pamey - O, a PAcCTOAHME MEXAY OCAME IUIANHADPOB
='26. ‘Havamo ®oopmuHar npimeen B Touxe "0" (B cepeu-
B¢ paccrosmMa AC) ¥ monoxkM, YTO Oe3TPAHUNHH{T MOTOK Euj~
KOCTH HaOeraeT Ha OMAMHADH B HANpaBaeHuy ocH ¥ co cxo-
pocTsD - |/, o Torza, cywmuupys GYHKUUM TOKOB CHOTEMH Mo~
TOYHMKS C OZMHAKOBHM HANpDAREHUEM % i Haferawmero INOTOKa



' "“" I_ﬁPHB.L CxeMa TMZpPABIMYECKOT0 pacyeTa CHCTOMH
1 '_ E}h s UAANHAPOB, OGTERAGMHX HOTOKOM EALKOCTH:

+.. .w : a - mmay, O = Bux no ocm ¥.
ik

1:1!'Ir'

|I||I iy
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cO CHOpOCTED — V, , MONYUMM HA OCHOBAHWA HAJOZEHMA [OTEH-
OAANBHHX MOTOKOB BHDAXEHHEe INA QYHKUM{ TOKa CyMMApHOTO
ABUXEHHA B BUAES i
RN <y T
{ i e
tae R u /L - pamMycL-BeXTODH MCTOUHHKOB, nnpez:&nﬂeme
M0 3aBUCHMOCTSAM

R, =8+ +4*" wu R, = 6-z)*+ "

SHAK HMCTOUHEKOB NMPEHMMAETCH NOXOERHTENRHHM, KOI'ZA
NOTOK Bpamaeqcd M0 4acOBoli CTPENRe, ¥ OTPHHATENEBHHM IIpH
0OpaTHOM BpaWleEKH. SHech HCTOUHHKE- XADAKTEPUSYDTCA TEM,
9T0 BCA BEPX0BAfA NONOBHHA NMOBEDXHOCTH IMIMHADPA MOKDHTA
¢noen BHOpDACHBANEHX MCTOYHMKOB TOUEK, A HN30BAA NOAOBMHA
IIOKPHTA COOTBETCTEEHHO CIOEM BCACHBADNMUX MCTOYHNKOB TO=-

YEex [U

Torza RﬂHHﬂHEHTH CKODOCTH IO OCHAM r:mpnnﬁam Gy~

AyT DABHHS ; |
Uem %i: 7o (%’ g %‘-)" (2)
Uy = G = g0 (G + G

OpurmMan B0 BRUMaHEE [4/, uTO HaNpAXEeHHEe MCTOYHH=
K2 MOZHO ONpEjeNHTh Yepe3 NMOBEDPXHOCTHYD CEOpPOCTE Rale-
rapmero moTOKa B BUMAe

p ]

RNV
P B (3)
o
e \Vp = CKODOCTS Ha MOBEDXHOCTH MOTOKA;
A = mapamerp pacmpeeNeHMs CHOPOCTH NOTOKA MO

\ BEDTHKAIN § JZ L

{h - BHCOTA. ﬂ-,rct:era no MUARHADY,CYMTad OF
MOBEPXHOCTH NOTOKA, H=I'TyGmma NOTOKA),
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mgﬂ.mm BHPEEEEHE (3) uepes cpeiHWN CEODOCT®: Halerap-
uﬂ!ﬂm { s )1 Te E£“
-~
%=—b;—_ 0oV Ro=C, R, (4)

F |

Cﬂ_ = XODDHIUMMEnT, YURTHEGDHAH} BIHARNE HEDABHOMED-

HOTO pacHpefenepEws CKOpocTel M FX IyIbCcalnyi.
i Moncrasnas B BHpaxenwe (2) SHaueHWEe HANPAKEHUS
feTOuNMEa 3 (4), mmeeM:

fe A v;.(ié - ﬁ:}, (5)

. ..'::'I 2 1
oV (ﬁﬁg- &V s

ooV, (g + 5B +4) oy

3HAYEHKE XOPDERTUDYINST0 KOSHunMenTa, yUMTHBAK=

NeTO BIMAHNG HepaBHOMEDHOTO paclpeZeleHuf CKOpocrTelf mno=-
| !uig,a K HX nyiscanuw, OnpeRsifeTcA NIA KAEJO0ro BOJZOTORA

B OTZeNsHOCTH M3 BHpaxenns (4).

o Tar, 774 ycnosu#t AMyZapey MOTYT OHTH ODMHATH
 OPHSHTEDOBOUHNEG SHAUGHHA (N0 HAHHWM HATYDHHX W3MepeHuii)
r‘;mnuam OBEPXHOCTHON CROpOCTH K cpejHelt co. 1,2,
L#ﬁmﬂrﬂ paﬂnpeneﬂaﬂ:aﬂ cxopocTelt mo BEPTHEE[JIHE‘DD 23
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9T0 EaeT BO3MOXHOCTS nmhmﬂ Cy mno dopuyme (4):
923 o
Co = 1,2 (0,6) =1I,1.

Nozcrasusns B (8) smawemme C, =I,I, A =0,5
g 60,5 (d+5) (B cgg;nemﬂm c pug.I), AueeMs

-V[mz x: s +4]

Ypasrenue (9) mO3BONAET MONYYHUTE CHEIYDIHEE SABH~
CHMOCTH ANA NMPUONIHXERHOT'O THAPABIXYECKOTO pacyeTa CKBO3-
HHX HIOp cpajiEoTro THOA:

I. Benuuura cpezuei cnnpncrﬂ NPOTEKANMET0 MEXLY

csasuu moroxa (mp X = 0,255 )
Vew = Y, [rﬁ{@r t74],

TR (10)

Tae K Lo ma@xpmuenr NOBHMEHNA CKOPOCTH MOTOKA OTHOQ=
CHATEeNbEO0 CHEOPOCTH Halerammero NMOTOKA.

2+ BEeNuumEHAa noznopa mepen CKBO3HOH EHDFDH:
2, 4.

2
W M B Vy -
&= = = %7 / (IX)
ek et
e ?=;ﬂ. = I = ROOPIUOMEHT MECTHOTO CONPOTHBIECHURA
CKBOSHHX mMOp CcBalHOTO THOA,.

3. llepenag yposHelt HeNMOCpeACTBEHHO ¥ WNODH:
-
S = Ve (12)
Z, = 2% i3 27

4o KoaddunuenT ramenusa cropocTeit (pmc.I):

Ha'%"(d‘SJHi =V 9 (H-%);

0TKyZAa nocxe NMOACTAEOBKA COOTBETCTBYWINX SHavermhk V..
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X WM Y - f (/05 $Fr)(1-P),
(13)

&
me [ - ?%f - gueno ®pyAa;

3 P= - KO2(DPUIHEeHT 3ACTPOHKE CKBOSHHX HIOP
W a.+5
CBaliEOr0 T4Ma.

L

5. CKOpOCT® MOTORA EMXE CKBOBHHEX WIOP B 30HE HX
“ﬂnmmﬁr.

VY, =KoV, (I4)

o

5

RAtEsLig R

oy lloryuensue GOpuyAH NO ONpezeleHUD BEeNMUMHH NOZNmOpa
nimepanana yposEeli, & Tagme cpexHeit CKOPOCTH MPOTERANMETO
um IHAMEAPaME (CBafME) NMOTOKA MOATBEDENADTCH OIMHTHHME
W Apyrux asTopos f2, 3, 4, 5/ npx Eﬂ@ﬂ}ﬂumﬂ!a 3=
CTPOfirY CRBOSENX mmop Menee 0,67: A %

i mo O.Kepmeepy Z = I, ‘?':H( } 2%} ;

' £33

mo T'.C.Bamruposy & = I,E(‘j“} -‘"%r‘ ;

=

no U.A.Oprosy & = 0,5% =5p % %‘? :

)
L H
no P.UpruHOaeBy &£ =I1,79 \!'l(‘,—dﬂ} »‘Q -$¢n 6 E’? :

¥

‘ Ve =\, (m2,2K,7p"),

e | K, = Co 55::.-'?(9 - KOS{JMUMEHT CTECHEHMU: NMOTOKA
: a CKEO3HO# mmopoii;
(fo - . ANVHA mnapu,aﬁg - MEpWMHAa 0=~
TOKA) }

l? = YTOJl yCTaHuOBKHA HIIODH,

0 2
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Puc.2, CxeMa X ONpefiefleRNN CHAH ZABISHHA
Ha NOBePXHOCTH NMAKHZDA.
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ONMPEJEXEHME BENNYIHH CHJIH JABJAEHHA NOTOKA
HA [OBEPXHOCTBH LIMIMHIPA

CEny AaBleHWA NOTORA, HAO0erapmero Ha OMIMEAD MOX-
g0 HaliTH KaK Pa3HOCTH [&BUGHAR HAa NMEpefHDD B 3afHND YacTh
nun&pmucm MUTMHEAPE B HaNPaBNOHWM Haleramms, Hnf aToro
mﬁeu PasHOCTH AABIOHMA HaGeranmero NOTOKA B TOYKAX /77 X
m CUMMETDHUEEX OTHOCHTEIsHO auaMmerpa C4, HODMANBHOTO
q HanpaBlieEwp cKopocTE AB mHaGeramwsa (pac.Z2).
i B coorseTcEBEM C pHC,]1 Mmeewm:
4 Yy =R, COSY =R, cos¥,
; bex = R, -8inY,
X . o
{ - = A, -8n &,
Em N2eT OCHOBEHHE EE]JBEHE&TL ypapherne (5) w (6) B Buge:
Il

l-,'lll = coy & {:ﬂf J’L
AR _'"“‘_L" i (15)

3L f
ﬁﬂ,: f:g_r"'v;.-ﬁsﬂ (‘—%:ri .‘L;’LE:_‘L PW),

e ’E;LE_ - CYMMADHAR BEJMTHHE DARMAXBHON CKODOCTH YacTAN
NOTOKA, HAIPABIGEHAR M0 PAAMYCY—=BEKTODY;
U, = CyuMapHan BeNWTHHA K&CATGNBHON CEOPOCTH Ya-
CTHIl, HANpABIGHHAA HODMAALEO K DaIuyCy-BeRTO-
py QM EgM.

Paguansras cropocts ( U, ) momoxmzensEa Ha pepxmelt
NOXYOKDYKHOCTH OUWIMHADA, TAE OHA SABIAETCHA CHOPOCTED BHOpa—
CHBaHWA, W OTDHIATENbHA HA HWXHe}l NONYOKPYXHOCTH, IZe OHa
HBNFeTCA CEOPOCTHED NOzcacHramEf. [looToMy zns Beell BepX0BOH
HNOBEpXHOCTH HHAKHZPE, T.€. BHNE OCE X, MOXEN HaIMCATH

YpaBuenne Bepryaam B Buge /173

.ﬂr_ %H
‘g‘”?‘?'r 24 1af

.‘l"..r

= iy e e
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re /), =~ KaBlenue BEAIA OT IUAMHADPA;
A = naBleEMe B paccMaTDUBAEMOfl TOUKe /77 BHUe
ocH X.
A ZnAd HU30BOW TacTH IOBEDPXHOCTH, T.C. Huxe ocu X,

TTOJTY M &

2 -~
e, "u’# ﬂf U e
L2 o S oo R s S —tre .} I?
rie £ - naBnenme B paccMarpuBacuoff mouke /77 mume
ocH X.

BuuuTan U3 NEPBOr0 BHDAXEHMA BTOPOE, IONYUMM pas-
1
HOCTH JaBlieHuMit B Toumax /77 u »7

SR .
P-P =pl, > (18)
T1e p%—- IO THOCTE - BOJH.

Cany naBieruA Ha MOBEPXHOCTH MUINWHADA HAJ[eM,B3HB
B TOUKE /72 COECKOHEYHO MalyD NTOmafb NOBEPXHOCTH NANMHI=-
pa TAS n ONpeZeNns SNEeMEHTAPHYD CHIY ZAaBIGHHA IOTOKA
Ha DTy IIOHAAE:

e
ﬁip o ﬁ E{’E ﬂﬁg 3
rae oS =%d£ -~ OGCROHEYHO MaXas JAyra OUIARHADA.
llogcrasnas us Bupaxenusn (I5) SEaueHHe paZMANBHOU
CKOPOCTH, ITOMYYMM:

2 B - g &
Ap=Cr o (Bagfite ~ Batlhi g oy,

=~

Ha moBepxmocT™¥ ImMIHEADA ﬁﬂ = ‘(LE.:J s TOTHas

a{ﬁ: gjﬁ_ﬁ,(ﬁ%&ﬂg = wj&;‘)aﬂﬂ Q’Jé (19)
1
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[lo Teopese CHHYCOB HAXOZMM ¥3 BERTOPHOI'O TPeyIOdb—
mea &,777G
cos & =  Fog_Sinby

Ay
Mo TeopeMe KOCHEYyCOB S 4(0)/77(] nomywum:

R, ~\R6FR, -2, Bsin%,

_ Nozcrapiaa cooTBeTCTRyDmMe 3Havemus cosd; m R,
B pupaxenme (I9), mmeem:

dP = C2 - (B — cost, R dl,

a .m{’ﬂ HODMANEHOE JABIEHEHE NMOTOKA HA NMCIHOBHHY NOREPXHO-
ot munwuxpa ACB:

ém,—_c:;p (ﬁ/ﬂ#“i" ,3,9/":‘” Aol */cwrdz),f?

Hmrpam

m : L
/ cos " / CD-S/_?_:_ 2

a

¥
i
i
5

NI

PENapTCH METOZOM MOACTAHOBKH, IIPH BTOM NPHAMMADTCH
coskdt =alt mi{=sind . PesyisraTa pememms aTAX
WHTETpaNOB MORASHBEDT, UTO OEM NDWOIEXERRO PABHH METEI-

bany mnpx .‘?1 =CONSL . e84t
R = WRE)"R,-2 68,

losrouy » mepmow mprGmmxemmm //, mMoxer GuTh ByHecex sa
SHAR METErpana:

AT
ﬂ;C: PR, 7l %) 2(f)+ 1] / cos¥dt,  (21)
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Pemerue mn‘garpana:

J cos’¥, ¥ =

logcTanusAs SHAYeHWE HHTerpala B BHpaxesue (2I),
Ha#zmem

s =5+ Co M[“}J 1]y

Ha BCR IHOBEPXHOCTS ummxmpa naBileHAe OyZeT:

pq 2 TFA) C [{EL) 1’]

Uvess B BHIYy, UTO _P L j,? Qﬁa’ (22)
/DCCC a2

e (L =1,33 = wosbhpunpenT nnHaJmtmcnnrn COMPOTHRIE=
HEA, SaBECAmMME OT fopuH Tena;

C; [{Eﬂ)ﬁjf - MONPABOYHNA KOSHIMIEEHT, YUUTH-
BanEMY aXYDHOCTE KOHCTDYEOMH.
Taxas ®e Gopryra moayuena M.AMumosmuen {Ij pi:
OARHOYEOTO MMIKHADA®

i

B oy o g""'? (23)

OHa crpaBezIWsa ZO TeX NOp, HOKa OCTEKAHHE €TI0 KHi~

KOCTBE DDOMCXOZUT Ge3 OTpHBA OT CTEHOK NWIMAZpPA, Tak Kax

OTPHE HADYHACT CHMMETDMD ZelCTBUA MOTOKA HE BEPXHDD H
HNXKHDD YacTh NOBEPXHOCTH NHTMHZDPA. [0 MHermn H.A.Mumosp-
ga, OTPHB CTDYH# OT CTEHOK LOUIMHAPA NPOMCIOZMT NODH CKOPO-
CTH HaleramMs noToxa Oonee 7,1 m/cex. [OBTOMYy NMONyUeHHHE
SaBHCHMOCTH CIDPABEATAEHN A0 .cKopocTn 7,1 m/cem.
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P.YPKUHEAEB
HEKOTOPHE BONPOCH I'MAPABIMKE CKBOSHHX miop™)

Ipr BHMONHEHHK Oepero3amuTHHX B DPYCAOBHNDABH-
TeIBHHX DpadoT B YCIOBHAX AMyZapEM NpeiyCMaTpEBAGTCH
NpEMEHEHWe CHCTEMH NONEepPeYHHX CKBOSHHX WIOp. R eBganm
¢ 9TEM OONBmMOE 3HAYEHWE NpHROGpETAET MeTOZMKA I'MIDABIl-
YECKOTO pacyeTa KX, B HACTOAmMEe BPEMS HET €AUHOIO MHE=
B 00 NNEHKe BENNYMHH MECTHHX MOTEDPh HANOpa, OPOMVCi=
HOH cHOCOGHOCTH, CEOPOCTHOTO pexXEMA EEXEe CHBOSHHX WNOD
B 0 rIyOMHe MEeCTHOrO pasMHBA OKOI0 HEX, Caez0oBaTellbHO,
NDHMEHERME DTHX CPSBHHTENBHO HPOCTHX OCYHECTRAAEMHX
MEXaHN3HPOBAHHHEM CHOCO60OM cOOpyXeruit EezOoCTATOYED 0G0C=
HOBAHO,

B craTse paccMATPMBADTCHA HEKOTODHE BOMPOCH THI-
PABIEEH CHKBOJHHX WmACD C LEABN HAXORNEHHT 3ADUCHMOCTH
Mex1y BEINYMHOR CONDOTHBAGHWMHE HOHCTDYENMM ¥ THIDABIN-
YeCKHME 3DAEMEHTAME NOTOKA NPHM WCHONL30BAHEM CYNECTBYD-
MAX 3aBUCMMOCTEll TMADABAMEE NO JAHHHW NpEeMMYHECTBEHHO
MOZENBHHX, 8 TAKES M TEODETHUYECHUX HCcIenoRanuit.

IEAPABIMECKHA PACYET CKBOSHHX HMOP

PaccmoTpem BOSZelicTBAE CKBO3HOM WMOPH HA pPeUHOM
norox (puc.I) c pacxozom (J, XapaxrepuzyomeMca yruoM
yerarosku () x mampanienvn TeUeHHs, KOSDIMIMOHTON o=
cTpoiixu P u xmmmEoll £; .

llepex mmopol ypoBeH: BOZH MOBHEAETCA M B mMpo=
CBETAX €€ CKOPOCTHM TeUeHHS MOTOKA COOTBETCTBEHHO yEENH-
WMBANTCA. [OBHMEHHE YPOBRA MOXHO ONDEASNUTH MO MOPMYINE

3-";"-2?;—: (1)

'Ij_Pnﬁnra BHMONHEHS 1OJ PYEOBOACTBOM A.M.Myxamezosa.




Puc,.I. Cxeua MIApPSBAKYECKOT0 pacyeTa pexmusa, Co3~
AEBASMOI'0 CHBOSHHMM MIIODAMHS

‘@= MNaHOBOE DPACNCHOXEEHe OJHHOUHHX MIOp, O= NPO=

AOARHOE CEeYSEWe mnop, B=- MONEpeYyHOEe CcevyeHme,

I'= UIAHOBOE DpACMONOXEHWEe CHCTEMH ENOp.
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TLE & ~ xoajjuuuenT, saBUCAmEY OT ZWHAMMKMA IOTOKE
M EOHCTDYEOMM COODYyEEHMSA;
V = cpeasss CKOPOCTH HAGErapmero MOTOKA.
KosbumuerT conpoTuBieRns & ompezmexseTcs TONE=
KO ONMHTHHM MyTem. CornacHO padoTe 2/ zus pemeTHH M3
KPYIMIHX cTepxHe# OB paBeH

E.:_IE(J/)IEE (2)
I[PE.EEQEEHG OTHOWESHHE
== p (L3, (3)

B KOTOpPOM ﬁ - ko3pjunuesrt, sasucruE# or GOpMH sSAEeMeH-
TOB DENETHKH: AXA KDPYIAHX CTEpXHEH# ero
penrwiHa 1,79, AR OPAMOYTONBHHX 2,42,
3asucumcer™ (2) u (3) ZamT NpAMEDHO ONHO 3HAYE-
HAE, UTO0 MNOATBEPXAAETCHA ¥ HANNME ONHTHHMM JAHHHMM NDH
MOJNHOM CTECHEHMH BCEH WHDHMHH NOTORKa pemeTKOHf, T.e. OpH
KojQuuUerTe crecien¥d Ky, = I, M OpH DACNONOXCHMH ee
HODMANEHO K RampaBlenuo TeuemMs noroxka & = %0°.
C mensn pacuMpeHHA OGHACTH NpEMEHEHHA (ODMYIH
(3) Ouwnm npopexery Mccrexopamma mnpu Ke = 0,25; 0,37;
0,5; 1,0 u yron & =30° 45°; 60°; 90°,
B pesyasrare 0o0paGoTKM ODOAYYEeHAHX AanHux /[7/ no-
CTpPOEHA KDHBAH SABMCHMOCTE KOODPHIMEHTE COMPOTHBICHHS
pemeTkH OT Ko = & , BHDAREHEAA YDaBHEHHEM

~ R\ ey T
& “.)5\/(@‘) H; .5iné (4)
B HeM P -»ji -~ ROOBJUOMEHT 32CTPOHEM DEmETHH;
o( — JIMAMETD RKIM TONMAHA BIEMEHTA;
i~ THPUES 230D MEKAY DICMEHTAMH;

,-'.g’ -33-——— xosdfsqUeHT CTECHEHNA MOTOKA,
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- 37ecsk '5:- ~ NANHA DBmeTHH;

4 - MHDHEA NMOTOKA;
i & = yrom yeTaHOBEM PEHETKM OTHOCHTENLHO HANDAB=
F- NEeEHA MOTOKS.
¥ B pesynprarTe aKCNEpHMEHTOPR Hamux ¥ ApmHAUTMM /[I17
"MOATBEPAMIICA MIBECTHHH B TrHppoMexanuke ¢parr, 9T0 nepenag
Eﬂnﬂan BOZH (mOTEDH SHEPTHMM) HEenoopejC TBEHHO § WICD pa-

BEH YABOGHHOW BexmunHe mopnopa ypoBRA (2Z), T.e.
o 2

i Z=2Z aEF - (5)

BenuuiHa mepemaza y WIOp AAA DA3MHBAEMHX I'DYHTOB,

UeHHAs HAMM M aBTOpOM padorH /57, BHpaxmaeTcs CAEAyD-
dopuyxol:

2, =g (6)

ﬁem = =E=§L- KOoSpiROHeBT COMPOTHBIEHHA CEBOSHHX
i i ? umop ¢ yuerom pasmusa zEa (H - rayOm-
o Ha BOAH HA mozXoAe K pemerTne (OnTOBaR),
,f—:.;- rIy0nHa nocie CTAOMINBALAM DasSMEBA ¥
 DENATKM),

Jna onpezenervy NponyckEO# CHOCOGHOCTH CEBOSHOM
mIH (peuerT:n) Bregem xo2pdmumenT cOrexanmun Ko, Bemwdm-
HY KOTOPOTO NDEMEM DAaBKOH OTHONEHWO pacxosa (2, , MPOXO-
mErﬂ Yepes CHKBOSHHE WNOpPH, K HalerammeMy Ha Hero pac—

'_:T%H (pmm.Ia,j,ﬁ...:!l}d.g Te04s}

§ =g %
‘TR Ko ~ caoxman QYHRUMS, AENOANANNSACH TEOPETHIECKOMY
= il OnpeZeNeENY H 3aBECANAA 0T CACAJOMUX OCHOBHHX
AR gaxropos: K, = ¥ (D¢, fz , Koy P,0); smecs
Re m Fz = yucno Pefnonszca u ®pyis.
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Jaf mpHOAVMEEHHOIO ONpejelieHHs peamuuEd Ko cocra-
BUM ypaBHEHME HepaspuBHOCTH mo cevyenuAm I m [ ¢ rpaHny=-
HHKE TOKAMW 777 771

KViH, G sin@=H V. sin(@+p) 4 (1-P),

OTRY A4 Ko =*~gﬂ“ (I~ Pa, (8)
rae g=VH u g=V K, - yAeIsHue PacXozH B0~
AH Ha NMOAXO0Ze ®m B CTBOpPE MIIODH;

Vo Vm- CKOPOCTE H& NOAX0ZE M B CKATOM
CEYeHME CKBO3SHOM WOODH;
a=‘ﬂ—;’r—‘§§i KoopduiMesT, YUNTHBADNMA yTON
YCTAHOBKH WIOP;
D - yron pacTeraEus NHOTOKA.

B pasenctse (8) umMenTCA HEH3BECTHHE BEIWYMHH:
yAeILEH{ pacxon B cTBOpe EOODH ( O ) ¥ BENHYMHA yTIHa
pacTexagua moroxa ( ﬁp )« Benuumey ?/M MOKHO ONpEeAEInTH
no gopuyne C.B.Nadam /47

gﬁu:gﬂ *?J: =@(§_zﬂriﬁ~2ﬂ)r fﬂ)

I'zIe Z - mepena ypoBHe#l BOZH C yyeToM cnupegm MOz~
xoza, paBEalt Z_ =% "'Z% =(£.§= H?z?’-}
H = rayCusa BomH B CXATOM CEVeHHH, paBHAR
b oy Y.
HoH-%H 28 %
loxcrasnan » supaxenme (9) smavenns Z & H.,
MOTYYHM 2

V" VEL [ §27 1) 7 o H-2e 2L |
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_ “ﬁ,_.;,f‘?\/’“" L 1. LF( (1-%) "
. (10)
e g = ,!1;,
i = ¥, -

, BenguMHy yria PacTEKSHME NOTOXA [ Ompexenym w3
,_UHETPH'-IEEEHI cﬁnmnmenﬂn BEKTODHOIO TpEj"l‘."DJﬂ:HHHa oV,
- :-'1” -Pﬂﬂqrﬂ) yrox !{!="1—+ 6 , & ﬁdﬂ - t5 +FJ*

E;r%= Siny
patt e, &
a:{-azc&n(‘fi—):

*“ 4.5";_'{_-[5;;&335&:2(:?@)}. (II)

v

l‘,li Kv --1}-,.@5- KOSJHNHERT MOBHUEHHS CKOPOCTE B CRATOM
*  COYEeHMM OTHOCHTENBHO CKODOCTR NOAXOZA K

WIOPE
Benmungy l{v MOXHO onpezemuts no Hopuyram /3,773
K, = (I +%—zr) = (I+0,5%) (12)

K= (14 2,2 KO P/2), (13)

ﬂnnnramaﬂ B ypaskenne (8) BenwuMAy G e A3 dop-
My (I0), monmyuMm OKOHYATSIBHOE BHpaxenxe AlNA KOahHmIH-
SHes 0OTEKAHHA CKBO3HHX mnop ium rameHHA CROpOCTEMR:

K = \/ ve b (f ‘?)](i,DJ“ (14)
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Ins BOROTOKOB CO CHOKOfimsmM pexmmom ( Fz < 0,4)
i yraom ycramosru umopa & = 90° (@ = I) Bupaxenne (I4)

ynpomaeTcs:
_ feB+d o1 _
Ko F”, (I~ P),* (I5)

Ins pasMHBAEGMHX TPYHTOB '& HYXHO SaMeHHTH 3Haye—
HeM & K3 ypaBHeHMA (6), T.e.

= A (16)
0

Arar, srad K,, MOXHO OmpeZeaMTH CHeZylmUe XapaxTe-
PHCTHHM pewHOro mnoroxa (puc.Ir).

I. BenunAa cpejHel CKODPOCTH NMOTOka 3a Mepsoft
CHBO3HOH mmopoit B 30He ee jeficTBMA MOXeT OHTH 3aNHCaEa

B BHJIE
=KV (17)

pi ycraHOBKE CHCTEMH WOOP ¢ PACCTOAHMEM MEXAY HU—
Mi He Conee I + 2 puMEH WMOPH, T.e. [ = (I + 2) 5):? ’
CPEAHAR CEODPOCTH NOTOKA B CTBOPE HAXE A/° WIODH ONpeie-
TAETCA [0 BHPaxXeHHW

Ve VUK Rl (18)
e A s MOPAAKOBH{ HOMeD WIODH (CBEpXYy BHE2 110 Tede-
HHW ) 3
n"{,_ilﬁ{i 5...#’ (o KODDPHUMEHTH OOTEeRaHMA CKBOSHHX mIop,
onpeAenfAeMue no BHpaxennmaM (I4) wmim
e I
Hemoxsaya Teopemy HepamerncTsa Kows, MOEHO 3amu-

N
V.= VK, (19)

carh
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;{’_“ If_fw *IJM .

u:cma MOXHO ONpEAelNdTh KOJIWYECTEO NOMEPEeUHHX CHEOSHHX
]nup. HEeOOXOAUMOoe IAA rameHMA 2ajaHEo#f CKOpPOCTE NOTO=

xi;a X0 AOmycKkaeMolf HepasMHBaDmel CKODOCTH NDH SafaHHOM
.iijfE. i
| /",",-'..' 4?3}_ ?

GX, (20)

V - nonycraeman Eepasmusawuas CKOPOCTs MOTORA,
OonpeaenAexas CYHECTEYOIMMK HOPMATHERHHMM
TaHBEMH ,

2. [lpn ycTaHOBKE CHCTEMH CKBO2HHWX WMIOD C paccTo-

€M MEENYy HUMH He CGonee I + 2 AMMEH HNODH BEIMUMHA

718 BOZH M BEUWUMHA CTECHEHHOTO pacxona Huge A —oit

{B0sHOM WNOpH (CM.DUC.IT) MOryT ONTH ONpEREreHH U3 3a-

'
I E. =K -Q: | (21)
: A
A &, e {w @ (22)

me & - oOmuit ONTODOW DACXOA BORH B peite;
| @, - Gurosoit pacxox Ha paume £ -Sin O mix Ha
: NOAX0KE K MIOpE.

PACYET MECTHHX PASMHBOB

; CrBO3HHE NOMEpeYEHEe WNopH OTHAOHANT OT Oepera
"YA&CTH MOTOKA ¥ YBEMHYMBADT CKOPOCTH TEUEHAA Y I'ONOBR
fflhﬂpﬂ, BHSHBAA DA3WHB ZAMa. B nepeuil MOMeHT patOoTH WII0=-
'DH HEONMOA2ETCA NOBHMENME YPORHS BOAH Nepex Hell, KOTOpOE
M0 mepe yrayonesua pycla NOCTENEEHC yMEHbmaercA. Pa3wmus

e

- —-:_;‘:_.‘j-‘_""

& e, : __\-_T-h-.\'_- '
P L

¥
L Y
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IHa y WmMOpH npojonxaeTcA A0 Tex mop, mMoxa He odpasyeTcs
XMBOE cCEyeHme, MOCTATOYHOE JJIsl NPONyckKa AONONHKUTEILHOTO
pacxoza BOjH, OTXaroro mnopo#. [locne sroro gopMa CEYEHWHA
ocTaeTcd O0Hee HAW MEeHee ycToNuuBOji. QopMa M rayOUHA Me-
CTHOTO pasMHBa 3aBMCAT OT JIWHH WIODPH, OT 3acTPOiky ee,
CEOpPOCTH Te4YeHMA NMOTOKa, yria NogXoaa ¥ mnope, OT cOCTa—
Ba I'DYHTA LBa 7 T.0.

JHO ¥y CKBO3HHX NIODP pasMHBAETCR MOTOMY, YTO &K-
ryansras ckopocts moroka (1. =V +V ) Ha panuno#i Beprira-
JH, OPONCXOZANAA 38 CYT CTECHEHUA BOZAH WNOPOK, NPEBHEmAET
AONYyCRaeMyD HeDASMHBAOIYR CEODOCTH, T.C. (V+VJ >N
PaanMus NPOMCXOZUT A0 MOMEHTA, IPH KOTOPOM (V +V‘J Novs
Irze V 2V’ coorsercraenno OCPENHEHHARA M NyAbCalKOHHAA
CKODOCTH,

Fcaw 0003HaYMTh INYCUHY HA BEPTHKAIM JI0 Pa3MHBa
qyepes fﬁ;, s 8 TOocHe HeTro Yepes Hp. TO, MCYXOJAR W3 Npexno-
JIOKCHEA O DOCTORHCTBE YAENFHOTO Pacxoja BOAW HA BepPTHRANH.
A0 PasMHBA M MOCJNE HETro, MNONYYuM

P = Ve =HL WY

g Mo -
‘Hi:'i?f =—£Eg-' (23)

OICcDAa

( U - momycraemas HepasMuBawmas CpefHSS CKODOCTE NMOTO-
Ka mpu rayouse Hpy,
A; - ROooDPUNHEET NOBMECHHS YAENBHOLO DacXoja WAX CEO-
POCTH TEUYEHHA 38 CUET nepenafla ypoBHef).
Ilns ompezeleEns HepasMuBapmelt CKODOCTH MCIONH3YeM
dopmyny [6/, KOTOpas B OONEM BEAE 3aNKCHBAETCHA TaK:

V, 0,99 \/}ﬂ . ;{p,/ﬁi’(;ﬁ a’qﬂ)w; (24)



37

YASRBHEH Bec BOZH M MaTepHana, clarapme—
TO pycio,

CPeAnult ZMaMeTp YACTHI IPYHTE;
kosbbUOHERT BIMAHMA pacxoma HAHOCOE HA
IrAyOnHy pPasMuBa;

ﬁ_ =~ Pacxof AOHHEX M B3BEUEHHHX HAHOCOB ltrju
J o = EKODPEHIHpYOuHE KOS(QPUOMEHT, JUHTHBammAH
By HEPDABHOME pHOE paunpenenenm CEQpocTef.
8 B ycnopusx Auymapsm X'= 2,75 ¢/x°, ipx g=

- =9,81 Hf{:&xz BHpaxcHne (24) Hpnuar BUK

V=3 U E(HA) (25)

logcrapans B yparuenue (23) penmauny V W2 BHpa-
A (25), nonywaeu AnA TAYOMHH PasMHBA 38BUCHMOCTS

bk, ()’ e

KOTO PO ;,-::F = {?_;_)2! % Koabduued? pasavEBanned cnocot~
! HoecTH noroga /67, sammcAmMit orT
Vo 8T0 CTDYETYPH B BODOHKE MECTHO~
by ro paswHmBa.

| Bxopmmue 5 Gopuyry (26) xosppmumentd X , A, s 4
BO2MORHO nnpenanaﬂ cheAyomuy 00pasoM: -

R Onpenenenne K . llanude OMWTOR DOKE3aAlM, uTO MNOC—
; DBEPDHEHMA pasMHBA B 30He "A" BOPOEKK MECTHOrO Das3MHER
Pay .Za), myrbcanud ¥ pacmpeenewue ckopecredt mo Tayoune
Q0TBETCTBY? HEPABHOMEDHOMY DEXKMY, T.€. Lapts
BesuunEa pacxoxya BOAH B 3T0M cliydyae ycTaHaBIMBAET-

@ﬂpnzme

| th =3'?A’\/-qd’ H({-—p){p (27)
iﬂ
‘il

) ;
i
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<) Faorwa A"
—-= II._ - l‘": I‘r 1 JFH# "3

E b

: L
4/
l’*:.-"‘ %‘(f‘ﬂ)
A
LE
I

’j‘ — ..--'""B'—-'

3 & 3_-J
2o O = 4
SV ke

Puc,2. Cxema M rpaf¥rk I'MApaBAMYECKOr0 pacueTa
MECTHOI'0 Pa3aMHES CKBO3IHHX WIOpS:
a- NMPONONBHHK paspes NoO TE‘IEHEIJ MOTORA,
G- rpaduk saBucmMocTs A, - f(—fr &)

I~ ypassemue A/ =(7+ F)



>3

B soge "B", ynanenHo#f OT CHBO3HOM WNOpH B Opo-
mmce TYPOYNEHTHOTO NepeMeuMBaHNA, laleHue 230HTOUHOR
RAHETHYECKOM BHEPr¥M NOTOKA 3&BepmaeTcd, HOSTOMY NMyNBCE—
IHA ¥ pacnpezelNeHwe CKOpocrelf mo riyOuHe COUTBETCTRYDT
| CTOXOMHOMY paBHOMEepHOMY pexuny = « = I,I, B srom omy-
- "ae

3 & = 3.?,4;, -'\/:_';.Z"-a’:ff’fc: - (28)

i WP

o

b lpegnonokprB, WT0 PacXO0iH BOAH B DACCHATPUBAEMHX
BOHAX ﬂnﬂﬂanugf T.e. tf:? =&, nomyumM COOTHOmEHUE

wn -*‘% ys
s ﬁ{r=(§r)=ﬂ%ﬁ“ﬂ)’

_"'l'l-l- 'F".l

(29)

Ipe /'g - TNyOMHA BOJH HMXE CKBO3IHOM WMNODH OPH COOKOE-
HOM DPAaBHOMEPHOM pEXHME.

B peayaprare OGpPaCOTKH 3KCTEPUMEHTANBENX AaREEX
(pm: .20) MNEEeM 3aBUCHMOCTSH

K, = (1+F)% (30)
Onpezenenme K . SHauewre xosddunuesra, yUATH~
BaDpNETO BIAMAHME HA I'Jrﬂ'.-uuy pa3MHBE pacxofia BAROCOE,
OONYHO NPHAMMAKT B 38BHCHMOCTH OT COOTHOWEHMSA —%{E »
Tze %{; H V; - HEpasMHBALNHE CKOPOCTH NOTOKA uﬁi Hau-
WM ¥ OTCYTCTEMM HAHOCOB, BHCUMTHBaeMue NO fopuyne (25).

: OnurHHEe AaHHYe o0padaTHBalMCEH MO ﬂﬂ&ﬂhﬂﬂﬁ 3aBE-
CHMOCTH: |
Vi, Ko Vo _3#J7+30™ (dp -H J

A 2 i e T AT 31)

. .. N ¥ -
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THE V’ V ~ CpejiMe HEpASMHBANNKE CKOPOCTH B CTBOpE
CEBOSHHX MIOP;
K. 2 K, = Roo}fumgeHTH NOBHWEHHS CKOPOCTH B CTBODE
ENOD OTHOCHTENEHO CKODOGTH MNOAXOZa IMO=
TOKA; |
H # /{ =~ TIyOMRN pasuEBa AEA § CKBO3HNX WNOP.
Hmen:cm P r O oGosxayawTes mapameTps COOTBET-
CTBEHHO NPM HANIWYKK ¥ OTCYTCTBMH HAHOCOB B MOTOKS.
Nonaras A, =4y d;-&'{, " ni--: > o MWD Bb
pexeska (3I) Oyzenm uMers:
Vo s Ha \ %
Koot ;,—& (32)
Ha OCHOBAHHM ONHTHHX JaHHHX MOIYYEHH CIefyomue
SHaYeHHA EoaffMOEeHTA Aj, :

Y L
%’;5 I,5 = K, =1,2 % I4; (33)
£42,0 - K, > 1,6 ‘

Kpoue T0T0, 3HAYEHHSA EF MOXHO BH4HcIuT: /67 npub-
AEXEHAO no gopwyxe

Ro=N1I4% s | (34)

37665 .le - pacxoj KOHHEHX HAHOCOB B peke, h:r/na.

Copezenesue K . BeawuymEY ASHHOI'O EO3pPENHMEHTa
paccuETaeM AAA ZABYX cAyIaeB. L. 1A YZAGABHOI'O pacxoza Mex-
Ay cpasMM 4.  wMoxEO ycramoBMTH mo dopuyde (8) ¢ yuerom

9‘
|t
(f-,a)a = ekl

(I4,15): s



K1

= o f
Hy = VEE=L (35)

% Ve

T »ﬂmr YAGABHOTO DACcX0Aa NOTOKa, 06TeKanmyero TQNOBHYR
4 .7';..1” 'b CKBO3HOH wmnopu, X vodeT OHTH ONpexneNeR mpul—

 mumeEs0 MO YpaBHERHD (puc. Ia,6):
Zt Zii‘ VE,;HAJ =Ry 7

- Tmepenaj BOCCTAEOBNEHMA YPOBHS BOJH HUXE WITOPH,
KOTOpHi MOXHO HalTiH no dopuyae boppas

zﬂ = H(E@A £ .V:} ; (3?}
S
!Innntaﬂﬂﬂ B ypaBHerne (36) Benuuusy £ U3 pIneH~
a (I) w £, wus (37), noayuaey BRpaxeEMe MIF HAKGCONE-
' ", 2l cKOpOoCTX OGTeKanus IOTOBHOR YAaCTH CRBOSHOX WNODH:

: V = wg;}:"?) . .{38)

L

(36)

[}

il;':}:;mmporu, OpHHUNEA B NepBoM OpuCumeenmd f = b

H s u:f?* {:J*
9 v cosp, (39)

lipuBeennde BHEmE KODPeRTEpYyDHUe KOoopuuueHTH H
[ J-’f" NOSBOXANT YCTAROBUTH: I) rayluMy !ﬂlﬂ

H K () (o

- BHABNSETCA No dopmyme (35):

- JuaMerp Irpyeta, coorserersymuuit 0F-nomy

*  PpaHynOMeTDHUECKONY COCTABY dpaxumil HaHO-



ha

COB MIM OTIOXEHHH, BBOZHTCA JIfA YYETA CAMOOTMO-

CTKH MECTHOI'O pasMHBA C KPYNHEMME HacTHOAMH HARO-

COB nnm oTroxeHult) ;

2) HauGonsuyn I'IyOMHAY mnocle paama B I'OIOBHOK
YacTH CKBOSHOM mm:pu =

Hé*:u *FFF ) HI}

( k; BRcunTHBaercH mo (39)).

[lpaMep THADPABANUECKOTD pacyeTa CKBO3HON MIODH AAA
yCHOBMi, OTBEUANNMX HHKROMY TEUEHHN D.AMYZapbH.

YuacTOK pDEeKM XapaRTepM3yeTcH HHEPHHONH moiuu 5‘,. =
= 2000 u, cpejAMM ZHMaMETDPOM YACTHI HAKOCOB M OTNOXcHHMH

o0, 0,24 ¥ ( = 0,3 MM), MaRCHMARBHHM DACXOZOM BOJAHM

G = 6000 u”/uex ( g =10 uZ/uaE. V =3 m/cex, H =
3,33 m) u H]’THGGTEIJ p = S gp/u° (EGHTB&!E!BEEHD p =
= 0,5 Er/ua); COOpyXeHENEe - CcBalHO-CKBOSHaA Wmmopa ¢ nma!-
pox csaft a, = 1,0 u, yriow ycranoskh B mxame & = 90°,
padouelt AAURGCH t’; = 500 m ¥ xoadfunuenron sacrpolixy P=0,5.

[loc npreezeHAEM A2HHEM MOXHO BHUMCHHTE DPAX BEIWYMH.
KosdpunueHT CTECHEHMA MOTORA CKBOSHOM wWnopol onpejseasercs

BHPARCEHEN
sﬁnﬂ?
Eﬁ' '= %ﬂ ﬂ 25
KOSfdHIUEHET cnnpuﬂmenln = [0 YpaBHEGHUD (4)'
€ = 1,79 J (p282y )"+ 0,25 im0 =I,12;

KOSpPunmenT o0TEKAHHR CEBOSHHX HOOpP (A0 p&ama] - 10 :
{IS):

e

Ko = —3-%%@:511—-(1 ~ 0,5) = 0,623



43

speRTUDYOmNE KOSBDHIMEHTH, yUHTHEANEHE UyNBCAINA CKO=
srelt ~ no gopuyne (30): A

e K =(I+I,I2)" =11,

x_;annunz = mo (34)

B £ = 130 (0,5 am0:

SODMIHERTH MOBHUCHAR yRENEHOTO PAacXOja BOAE — mo (35) ,

e 24,1241 _ 155,
J , I.12 +°1

.I ¥ .

: 1-; Eﬁ: = I‘L{:ﬂ"&l&? E ﬂE

BHY NOTOKA MOCHe PASMHBA MEXAY CBAAME = IO (39)

!35-. Bl - _____z.aﬁ 4

r"

n IBUYD PAYOHHY BOAW NOCHE pasMuea Y TOMOBHOH “acTH
ﬂ‘l WOOPH - mo (40):

E 0,8
. .:_ ._ 4 \ '_;0 ’ i -
_'- ;f"m ke [3 iR T e (uonﬂ:s}n% il
OXOZHMOE KONMUECTBO NONEPeYHHY CKBOSHHX MIOD IIA Ta=
_}:mmni cxopocry moroka ( V, = 3 u/cex) xo Ko-
A€M Hepasmusamumel! cxopocru ( V, =0,5 u/cer mpm
0.2# MM M H =3 u) - mo popuyne (20):

5

m’n gﬁ = 3,75 (pax).

E‘rIDc.EE CTalWIMsauMK MCCTHOTO PA3MHEA YTOUHKY ClEw
ﬁmﬁu,

S




MEHBmE, YeM ¥ I=-T0, T0 BENHUMHE KOspiuOuenTa ramenus

W

-, 2

i

MBNERUA BHYMCINM N0 B3aBucimocTs (I6):

.ﬁ% = 0,35; . ' [

d
"
s
} ‘.-.. T
- :I:'I:'-' i-‘i;.'l Eplald

ot

SApOHOEEHT Cconpo
i e --'-"_.'.'-_}.--. A ;
::- iaE b .'I’F-' I'
B 2

-"?:tlf;-'in'lu' ﬂﬁTE:‘EmH RIR ralleHuA CRONOCTEHR MOTOKS =

rd
i
':'-]'.' b
Sy
PR T

o= | 250352l (1. 0,5) = 0,56 |

CKOPOCTE NOTOKa 3a NepBO#f CKBOIHOH mmopoff B s0He ee
AciicTBEn - mo (I7):

V= 0,56 ¢ 3 = 1,68 u/fcex;
HOOGXOZHNOE KONUYECTBO MONEPEYKHX CKBOSHHEX WNOP = MO (20)1

Orcoma MOXHO CHenaTs CIeLynuee saxipyeHNE, -

Bo-nepsux, sazamHde DapamMeTpH CKBOSHHX HMIOP X
(P =0,5: K. = 0,25) possonsoT moracuTs BHEPTHD NOTOKA f’
P OTCYICTBUM MECTHOIrO DasuuBa 20 Ky = 0462, a OpH Ha=
TBYUAY 870 ~ 70 Ko = 0,56. CIeZOBATEN5A0, B BOPORKS MOCT-
HOTO DASMNB2 ZONONEATENBEO IrAcMTCH OKONO I0% SHEPI'HH Ho-
TOKA

Bo-BT0pHX, B cayuanx Ges pasmuma HeoGX0z#MOe KO-
AMIeCTBO NONEPEYHHX CKBOIHHX MIOP N = 3,75, a npa pasg~ |
MHEBE €ro = 3,10. Nockonsky y 2, 3, 4=ro PEAOE CEBOS= |
HHX WNOP BOSMOKHNE MECTHHE DA3MHBH M NOTOHHHE pacxons

SHEPI'MH B DTEX WITOPAX HEXOXATCH B MpELEREX {J.EE}%“}D,,SE. |
B cBasu ¢ stam odmee rommwecrro CKBOSHHX MMNOp B CHCTEME
MOXeT OHTF OPUHFTO PaBHHM A = 4 panam, KOTOpue MOI'yT
JHEHBIMTEL CKOPOCTHM NMOTOKA 0 ZONYCKAGMOR Bemuumsx.,
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- Tamms oGpa3som, npuBeAeHEH{ MeTOX NPHOIMXEHEOIO

)ACYETA CKBOBHHX WIIOD MO3BONAET C AOCTATOUHOM TOYHOCTEHD

[POAHANUSHPOBATE WSMEHERAN THADABNMYECKHX BIEMEHTOR NO-

K8 MM HANMIMH MECIHNX CONPOTHRIEHWH B BUAE OAHODAZ-

JHX CBAMHHX CKBOSHHX MIOp.

A JTATEPATYPA

AnGapuyuas /¥ zp./. HeKOTODHe BOMPOCH THADABTAUEC—
KOro pacueTa CeperosamiTHHX NONepeYHHX WMop,
Tpyas ApuHMdTaM, 7.0, Epepan, I958.

tnpoe I'.C., TIMapaBnwyeckuil pacyer CKBOSHHX COOpY-
xemwit, "TuppoTexuuxa B Mexopamma", I956, k I2,

Aanenus H.®. OOrexanue nperpas, Kag OCHOBA yCTpPOli-

| CTEA BOZOSACOPHHX ¥ PYCTOPETYMUPYREAX COOPYXe—

Hmi; Tpymy BcecopsHOrO HAYYHO-TEXHUYECKOTO CO-

) BONAHWA N0 BON03aCOPHHM COOPYESHMAM M DYCHOBHM

b mponecca, T.I, TGummcm, I'pysHUATEM, I%I.
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A OB OUEHKE YCTONYMBOCTI PYCEN PEK
~_ PycnOBHe eCTECTEEHHHE NOTOKH MMENT Camuii pasnooC-
. pasHEull OGNMKR: OT CNOKOHHHX DEUeR ¢ NMECUARHM ¥ IAXE Wik= | 3
 CTHM pYCNOM, ZO GYDHHX = C TDABENHCTHM GIyXAQnmEM; OT |
- MOmMHNX MOTOHKOB CO CTAaCUILHHM TaNeYHHKOBHM DPYCHOM A0 onyx- &
~ anmEx MOTOKOB B NECYAHHX IPyHTaX. B OfEMX CAyYasx MOTOR
Ly AETKO AePOPMUDYET DYCJO,H TOTZAa OKO OYEHB NONBURHO, HE= !
YCTOMUHBO; B ADYTMX — DYCNO 3HAUYUTENBHO CONPOTHBAAETCH i
BO3xelicTBM0 NOTOKa, NePOopMAlUH €r0 NDPOMCXOAUT TONLKO HpE
OYEHb GONBWMX PACXOAaX BOZH, IIOSTOMY DYCAO TAKMX NMOTOKOB |
yeroiuuBo. Bo B3auMOzeilicTBME MOTOKA ¥ pycia ONpEeRENADMYD -

PON> HIPaDT T'DYHTH, HA3HBAGMHE DYCI00OpA3YHmMUMH HAHOCAMH.

Ja AIMTEeNbHOE BpPEMA CYHECTBOBAHUY GONBUHECTEO eCTe-
CTBEHHHX MOTOKOB HAXOZWTCH B COCTOAHMM DABHOBECHA C pycC-
JIOM: aKTHBHHE (ParTOpH npupoaM (BOZA M HeCOMHE €R HAHOCH ) |
COODMEPOBANIN DABHOBECHHE Cele NACCHBHHE (AKTOPH, NPONBIfL~
WHSCA B CONPOTHBAAGMOCTR MOTOKY; 3TO KPYNHOCTS YACTHN, X3
ROTODHX COCTOMT pyCno, mMpWHa, rayluHa, YKIOH HD!DHE,TPEHE*'%
MOpTHPyeMas HATPY3KE W JIp. BaXHO MOAYEpPKHYTH, UTO ABa (aK- 3
TOpa = pacxoj NOTOKA M HBHOCH, AKTUBHO ONMpeNeNfAn?t Taxof :
BAXHH} 3WeMEHT pyclia ¥ NMOTOKA, KAK YRIOH (MMEETCH B BHAY

- YRIOH Ha OCoxswol anume).

B perax komeGanue pacXOZOB BOAH B TEUEGHHE I'ONA
MPOHCXONKT B NHMPOKMX MpeAelax: OT MeXEHHETQ, KOTODHE Ya~
CTO HE B COCTORHHM NEPEMEaTh XOHHHE OTNOKEHHH, KO PAcXo=-
A8 BOZH B MOJOBOABE, KOTODHH HE YMEmM&eTCA B pycte, 4acTrs
€TI0 H3IHBAETCA Ha MOMMY M HE MPOM3BOZMT DPadoTH B pyclie.

B oOmem MOXHO cuuTaTh, YT0 RAXKAMY PACXOX BOAH MPOHSBONKT
-pafoTy MO NMpHBEEHMN pycXa B COCTOREHE, COOTEBETCTByUuSE
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9TOMY Dacxoxy; Takas pafoTa NDPOKCXOZMT mOdTH OecnpepHBHO
l_ianne INATENEHOTO BpPeMeHHM, HO OHA PASHOSHAUHA.
': ' Mande pacXxoxH BOAH B NAEOXKOBOM Dycle CTDEMATCH
.,_:_::f-r: Th CBOM (OPMH C GONEBHe}l HCKPHBIEHHOCTHED, JA4HOCHAT
[ECOBHE AMBl MENKMM MATEPHAJOM, KOTODHH CNOCOOHH REMHTS
'_"' OJi KPYTHHX GaCTHI[ M Tol.; PYCIO MMEET TEHASHIND E Ha—
. RONIERHK EAHOCOBR ¥ YBeIMYEHHD yKI0Ea., HaoGopor, Gombmme
) z;u B NMONOBONBE WMENT CTPEMACHME BHNDAMUTE MCKDUMBIEH-
CIO, NPOMHTS €0, YUeHBUHTE YXIOHH. Bonemue pacxozs
CTBYDT MHTEHCHMBHO, HO EDaTHOBPEMEHHO; 33 MANHMH Xe
-ﬂ* ;r.mm TPEHMYHECTEO — BpeMa. B pes3yarTare 3THX CE30QH-
rL . APOTHBOMONOXHHEX M3MEReHMH cyHecTBYEeT EaRKAA=TO CpeZHAA
~_ a; BaxHeluEM noxasatedex 3TOH JOpMH ABAAETCH YRIOH
f JTORA HAa ZAMHEe, NpeBEmapmedl HECKONLKO WBAYUME DERM.
. IleficTBuTENBHO, €CNW OH NMOTOK MOCTONHHO MMEN PACXOZX
- s DaBEHIl MeREHHOMY, OH CHODMHDOBAN OH SHATMTEIBHO
.__—.. muft yknon. [HocrosHuuit Gonsmolf pacxox manoff oGecrneuep-
CTH Opomun OH pycno ® ymonoxma ero. PeansHoe 2e pycno =—
m! Bosaelicrera rujgporpada- peKH = KMGET XapDaKTepPHCTH-
X5 OTNWYEHe OT TeX, KOTODHE CTpeMATcA QOPMMpPOBATH IKCTpE—
=‘|‘;‘u HHE pPACXOZH BOAH. B 8TOM npouecce He TPYAHO SAMETHTS
; Y uapanﬂﬂh TQT pacxojl BOZH, KOTOpOMY ct]grapunpunaunue Tro-
.!1 wil 0 ruzporpadoM dopmu HamdOnee COOTBETCTBYNT M Ha KOTO-
- POM MeHAeTCA 3HAK BO3ZEHCTBHA NOTOKA HA pycno. Jror pac-
w:.naauzaaamn PYCAODOPMMDPYDUMM X OMpPejeNeHAe ero ABIAeT=
Ol BaxEeiimuM MOMEHTOM MM AHANMIE PYCNOBOTO MNpOlECcCa.
R Jo cHX MOp HET AOCTATOYHO MOMHOM ACHGCTH B OMpee-
i HUE BeNWUMEH DYCAODOPMMPYUNEIO pacxofa. IToT Dacxon MOE-
‘HO ompezesuTh TONBKO B PESyALTATE TMATENEHOIO AHANASA HC=
}L,. m-,f” X MaTepHanop, ONHSKOTO SHAKOMCTBA C PeKOf M MOEMMa-
B -1 :ﬁfi _uu. Ho Bce xe ecTh B KakOf=~T0 Mepe OGBEKTHBHHE NOKA~
aIu, oGlervammde saxavy. Hampawmep, Ha pexax ¢ pasBuTOR
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Moioli BTO pacxox BOAH, yPOBEHH KOTOPOrO HMEeT TAKyy Xe
OTMETEY, Kak M GpoBKa NofiMeEHOI'0 Gepera. OmHT pacueTOE
Aedopuanuil pycen per Cpeame#t AsWm, KOTOpHE MPOHCXOAAT
P BO3ZEUCTBHM TI'MAPOTEXHMYECKHX cOOpyxeHuit, NMOKasHBAET,
910 Oe3 CoXBmEX OwHOOK pycrodopumpymmuil pacxof MOXHO On~
pPenenATes mo razporpady roza 50%-Ho#t oGecrneyeHHOCTH MO
CTOKY BOJH: B YCIOBHAX NECYAaHHX pycel 3TO (yAeT DACXOZ
BOAM o0ecneveBROcTHN 20-30 zEeR B roAy, And TpaBeNMCTHX
H raleYHHKOBHX pycel - I0-I5 zmeit. SddexT BOsHeHCTBUA
pycuodopuupyonero pacxoza BOAH HAMOONBEHY: OH ROCTATOU-
HO BEIWE, ¥MEET HEeMAIYD NpOJONRHTEIBLHOCTS.

ledopuaney pycen B NONEPEYROM M NMPOZONBHEOM HAll-
PABICHEAX = 3T0 NMPOABIEHHE HX HeycTOWuKMBOCTH. IlpM 9TOM
KaKaf=T0 YaCTh DPycla DAIMHBAETCH, ADYTad UaCTH 3aHOCHT-
CiAs B 2TOM cuHCne yorofiumBOCTE pycuia nexecoo0pasHO omnpe-
ACHHTE KOMHYECTRBEHHHM MOKAa3aTeleM, KOTODHH ABIAETCA OTHO-
WeHEeM DasMHBanHeld CKOpPOCTH ANA TPYHTOB, CIaranmuX DycIo,
K aRTHYeCKOi#f CKXOpOCTH NOTOKA:

anth:
0=+

370 OTHOWGHWE IIA OXHOTO M TOTO Xe yUacTHa PEEM C HIME=-
HEHWEM pacxoza BOZH B TeYeHMEe I'Ofa H3MEHAETCA B WHDPORHX
npefenax ¥ BHpPAXaeTCHA YHCAOM GONbWle W MEHBEE efMHMIN, B~
YHCICHHOE JIf KOHKDETHHX DacXo0Z0B BOZAH, OHO GyZeT Xapam
TEepH30BATE YCTOHUMBOCTE OAHOTC M TOr'O Xe pyclAa IIPH BOB=
JeHCTENM HA HEeT0 pPAa3NWYHHX DACX0]0B BOAH. OZHAKO HAHGOIE-
m¥it METEpEC ImpeficTABNAET BEIWYMHA NOKA3ATEAd YCTOHUHBO-
CTH pycia, BWUMCIEHHAA NpU DycHofopMMpyDomeM pacxoZe: =
9T0M ClIy9Yae TNoxKasaTeldb YCTOWYEBOCTHE pycla JacT BOSMON—
HOCTP CPABHUTE YCTONYHBOCTE PEK H MX OTASHBHHX YYACTHOB
MEXAY coGoit,

Inf cpaBHMTENPHO JCTOWUYMENX JUSCTKOB PEKX BTOT mo-
KazarTenr OnusoR k exumune (0,9 - I,0), ana oueny HeyoTOY-
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: pycen om yvewsmaercH zo 0,3. Haupuwep, ANA AmyAapeu

IPH XapakTepPHHX INYOKHAX B MOJIOBOZBE DPASMHBAWWAR CKO-
_ﬂﬁrﬂprh INA MENXoro mecka pasHa I rfcex, B TO BpEMA Kak

Y epenuas no cewemmw - 2,7 m/cex, cumexoraremsio O =I:2,7=
ﬁ;f s573 H2 OTHENLHHX BEPTHKalISX X Np¥ GOISMMAX pPAcXONax

| 9P0T MOKa3aTeNk yMenbWaeTcH eue 0onee,

' Kpode ycTOMI4BOCTHM DyCJNa B NMONEpPOYHOM CEYCHEMH, Ob-

y8eT HeOOXOZMN AHANK3 DycHNa B NDOAONBHOM HANPABISHHK., B

'_ BHX YCAOBMAX YRAOH HE MOXET CMABHO H3MEHMTHCH, HO NpR

'ﬂf SKON BMEmaTeNLCTEE B DexuM peku (HAmpHMep, IDH 3ajepiKa~
Hﬁi CTOKA PYyCAOOGPAZYOMUX HAKOCOP B nunn:paannnne} HBME-

T pyceX B MPOAONBHOM HANDABNEHAM XaparTepuayer coGom X

-I.:_EEHEQBTE pycia HEa NONEepEYRHKE.,

| [Moxasarenen yerTofuUMBOCTE pycAa B MPOAONEHOM HANpas-
Tauﬁnn ABIAETCHA OTHOWGHME YCTOMYMBOTO YKNOHA ANA KOHKPETHHX

ﬂljulﬁnun NOTOKE K (arTHIeCcKOMYy:

gr 6
o ECTH pasMuBapuyn CKOPOCTH MOTOKA ONpeReNuTs Cpak-
HUTENEHO MPOGTO, TO BHYNCNEHME YCTONUMBOIO YHAOHA IAA KON-
. KpeTHOI'O cliywas 3aTDYIHETEeNbHO. [l0 cMEcny 3T0 Taxolf yRIOM,
~ Boropult 00pa30Ban OB MOTOKX € PACXOZAMM, DPABHHMH CHTOBHM;
'nu STOT NOTOK ZONKER ONTH CBOOOAEH OT HaHOCOB,. [lnocmed 3a=
i“j:ta PEEAeTCH CPARHHTEARHO JeTrKo. [IpOCTPAHCTBEHHOCTS ARNE~
HMA MOXHO ywecTs dopuynoit yero#tuusoft umpmam C,.T.Axrymusa,
| Ha ycnomuil pasuuBaeMocTe B.H.Toryapesa u T'.C.Yery-

{, = 0,000315 —gw-—. (1)
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rpe G( = AMaMeTp yacTHOH, MEHee KoTopolf B cOCTAaBE IOH~
HHX OTNOXEHWE cozepxmTcH 95% rpyHTa, MM;
6%-— pycnohOPMEDyORKE DacX0Z BOZH.
Ua ycnosmit PasMHBaEMOCTH, KOTOpHe panrcs A.A.Yep-
K8COBHM, YCTORURBH 3EHEH QnpenenseTcHa B BHpe:

e U = pasmHBaDHAS CKOPOCT® ANf NORHHX OTIOXEHHK IpH
IUAPaBINYECKOM papmyce mOTOKa I M;
N = ROSPPHOUEHT HEePOXOBATOCTH;
Y - ONoKasaTens creneHuM 3 dopwyne H.H.[asmosckoro
AAfl OmpenemeEHa KoasdpumueHTa lesm;
& = IIOKA3ATENE cTemeHd B fopuyre A.A,Yepracosa:

U=U0H ;
H B -napauerpu dopuH pycna C.T.AnTyEuna.
9Ta (OopMyNa DPEeKOMEHIYEeTCH AAA IIECUAHHX pycex.
He TDYAHO YCTAHOBMTE CBA3H MEXZY NHOK&a3aTeneM
JCTOMUMBOCTH PyCH8 MO CROPOCTAM C NOKasaTeleM yCTOHUMBO-
CTH MO JKAOHAM HA DGEDBHHHH dopuyaa llesu:

G =G,

Epenﬁnananmﬂe CONBUMHCTBO PYCAOBHX IIOTOKOB HMEET
NORa3aTend yCTOWYMBOCTH Dycla MEHBIE EIHHEIH. DTO 00BHCe
HAETCA T€M, YTO pycnoolpasyvmue HAHOCH NepeMemanTCH B
TAKOM RONNYECTBE, KOTOpPOE yXe TpefyeT y4erTa, TAaK KAk 38—
BHCHNMOCTA ZIIA ONDERENEeHHA YCTOWYHROI'O yRIOHA MONYUEHH ¢
HCIONB30BAHHEM (QODMYN DasMHBANEMX CEOpocTelf mms YHCTOH
BOZH, HONM4YecTBO HAHOCOB M3MEHAET KAUECTEEHHO TO pycno,
EOTODOE CPOPMHPOBaNOCH GH B TEeX XK€ OTIOXSHMAX NOTOROM
upcTolf (C OYEHP MAlNM KONMMYECTBOM PycnooGpasynimux HAHO-
COB) BOZH. 3T0, HampHWep, OHBAET B HERKUX Osefax BomO~
XPAHMINIEHX OTOTHH, KOTZA HACTYNAET 2POSHA pycna; oNeMeH-

=




51

P8 TAKOTI'0 pasMHBaeMOT'O Dycla MOTLYyT BHYHCIATHCA 00 §opuMYy=
jﬁi naA gHcToif BOMK, STO - yCTORUWMBOE DYCNO NPH 3alaHHNX
pyCcROQOpPMEDYREENM pacXoie BOAH K KPYNHOCTA NOHELY OMIOXe-
pufi; TaEoe pYcIO MOKEeT CYmeCTBOBATE TOJLKO NP yMEHbMNEH-
HOM YEIOHE.

JIna apanuza OHTOBOI'0 pycla OYEHB MOJNEBHO ONEDUPO=-
PATH YCHOBHHY yCTOMUABHM pyCJHOM. SAEMEHTH €TI0 BHYMCAADT
cA B NPEANONOKEHHA COXPaHEHHMA DPyCIOfOpMHPYBmMETrO pacxozna
Bofn (0es pycnooCpasywmuX HAHOCOB) M YRIOH&. B arTo Ba-
DHAHTE WMCKOMHM ABIAETCHA KPYNHOCTE AOHHHX OTJIOXEHMN: Tpe=
gyercsa BalfiTH Taxoif AmaMeTp WX, YTOCH UDH B&72MHOM DPACXK0=
e BOAH ¥ YHIOHE NOTOKA OHM O0pasSOBalmM yCTOHUHBOE PYCIO,
Pemerwe moxer OuTh Raltneno nmo saBucumoct™ (I). Hpu 3Ha-
QUTENBbHOM YCTIOBHOCTH OPeANONOEerull TaKOoe pemerde He OTOD-
BaHO OT AeHfCTBUTENLHOCTH.

Hanpumep, BHUACAEHO, 4T0 pycio Cupzapen y Yapzapu
GRI0 OH ycTONdMEBHM, eciy OGN OHO TPAaRCHODTMPCBAN0 WaC THOH
(npe pacxoze 3I00 m®/cex u ywmowe 0,00025) xpynHOCTHN
19,7 mu, [lpn OypeHMH CRBAXWHH B DYCIE H8 MECTe NEPEMHUEK
B PEYHOM MeCEe OCOHApYKEHH OTHENbHHEe YacTHIH IPaBdEd Kpyh-
HOCTED I0-20 wM; B ganbHeilmem 9TOoT rpaBmit o0HapymeH MDA
paspatorke xoriaopaHa Yapmapuacroid I'SC: npmmepHo I wr.
ga I 11 OTKOC3. JTO CBUAETEABCTBYET O TOM, YTO CHpHApHA
HE TONBKO MOXeT, HO H (QaKTHUYECKE TpPAHCHODTHDYeT IpasBmi
A0 BHYKCIEHHOR KDYIHOCTH, HO €ro HacTONBKO Malo, 4TO OH
HE BIMAST HA pycroolpasywomme nNpoleccH.
X AHaTOTHUYHHE NpUMEeD MOXENO MPUBECTH W M0 AMyZapee:
upi yknowe 0,00022 u pacxoge 6000 u°/cer B palloEe yCTHA

nEEﬁHpHHFEH ANYIADEA MOXET TpaHCNOPTHDOEATS YACTHIHW KEPyN-

HOCTHBY 10 22,5 mv, M3aBecTHO, UTO Kak pa3 TaKOi Ipasnid
HE@HpHHraH AOHOCHT 70 AMyZapbM B AMyN&apEf TPAHCIODTEPYET
8r'0 BHM3 N[O TedeHHI,.
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CnegosaTensno, HEYCTOHUHBHE Dycna OHiM OH yeTOHum~
BHMM ApH T6X X6 XapAKTeDHCTHREX MOTORKA, ECHM O B RAueCT-
Be pycrnoelpasywomeld PpakiumM HCHOIL30BANCH T'DYRT Connmei
KpyneocTH. UeM OONbmE OTAMYEETCH KDYITHOCTH NOHHHX OTIOXKS—
HR@ pycnooOpasynuuX HAHOCOB OT BHUMCIEHHOH IA8 YOTOHYH-
BOT'O pycaa, Tem Ooxee HeycTolfuuBo cevenwe, Hanpmmep, »
Capzapse y Yapzapy Ham6oX®mafg KDyIHOCTE DycHooGpasyomuy
HAHOCOB paBHA 2 MM, a B AMyZapre y Tomsypora, rge

0s=1996 MM, = I um, Taxol#t pasuumed = AuaMeTpax YacTHh H

ONPEACNASTCA OUEHD MaNaA yCTONUABOCTH pycna AMyzapeu.

Yen Conee NOXOXH JIOEHHE OTIOREHEH DEKN HA BEYHC—
TIeHHHE DycHoOCpasynmye HAHOCH, TeM Golee yCTOWIHEO pycao.,
lpEMepoM MOXET CIYRMTE DyCXO Ynpysra y lasaaxesTa, Ize
npe yknoxe 0,0035 u pacxoze Bozw I000 w°/cer BwumCleHEAR
KPYMHOCTE - 220 MM, 4T0 OAMBKO K KDYNHOCTY OTMOCTRN
200 mu; pyeno p.Cox y Capurypraza mseer yRIOE 0,008, pyc
ZoQOpuUpYBmEi pacxox Bogy - IS0 u°/cek, BuuMCIeHHAS KDyl
HOCTB 255 MM TOYTH COOTBETCTEYET KpyMHOCTH PyCIo06pasyi-
HEX HaHOCOB 220 MM; pycio p.MonelrRpux HmeeT yenoz 0,0009
mpu. pacxoze 3I °/cex TpaHCHODTHPYeT B wmcHme pyciro06pa—
SYDRIX HAHOCOB YacTmiys 20 I0 wm (BuumcIeHsse Mo Gopuyze
= 12;5 lﬂl}i

Tagmm 00pasoM, MMEETCH BOSBMOXHOCTE LI DasiEUHHI.
CoueTanMii pycuHooOGpasywmux pPACXONOB YKJIOHOB BEYHCAKTE
KDYDHOCT® PyCROOGpasyomix HAHOCOB (ZOHHHX OTIOXEeHU ) , NpH
KOTOpHX pyclla Oyayr yerToftuwpeMM. [IpH 3THX Xe BeIMUMHAX
paCxona BOJH M YRJOHA MOTOK cHocoGeH TPAHCIODTHPORATE HE=
KOTOPOE EKOMMYECTBO HAHOCOB MENBYe EHYHCIEHEHODO duaxerpas;
970 HONMHYECTBO OyZeT TeM GONbme, 4YeM MEeHbIe AKaMETD DPYyC-
N006pasypmUx HAHOCOB, ( YMEHBHEHHEM KPYNHOCTH pycrvolpa~
SYNIMX HaHOCOB MO CPABHEHHN C KDYIHOCTEHN, OTBevawmelf Kaw-

gonee yeToWumBOMy pychy, YCTORIMBOCTE Dycas O0yaeT Bce Go-
JI6EC JMEHBHNATBCA; QopMa ero OyAET Bce OONEE OTAHYATLCH O
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QOpMH TIPENIeNEHO FCTONIMBOTO pyCia,

. YcroiuwBoe DPycNO WMeer MPABUTBROE OUEPTIHKE C k-
HAMPUECKM €IMHHM MOTOKOM; C YMEHSHEHMeM YCTO#uMBOCTH
Eﬁﬁnu nrpeuntﬂﬂ K paszeleHdD HA DYKABA (T4AK KAK KAXfHH
0B Goee yeToiump, WeM OHO WMPOKOE DYCTO).

i Hnnaaamens YCTOHUMBOCTH pyclia, BHYMCHeHHHE no
pycanofopuMpyDmEMy pPACXOZY BOAH ¥ OO KOHKPETHHM PYCAO0C-
,,*¢-1| HaHOCaM, fABnAeTcA QusuuecKOl XaparkTepMCTHEON
YCTOHUMBOCTE DYCHa ¥ /0NN NDUMEHATSCA NpH AHATMIE
GIOBOTO Mpomecca, JTa BeNKUMHEA B SHAUMTENBHOR uepe
CRPHBAET (MBHYECKOE COCTORHWE NOTOKAa B OWTY, a8 TAKEe

BT NpeACTABIEHWE O BO3MOEHOK AefopManum pycna MpH H3=
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B .C,JATNMERKOB

PYCIOOBPASYIAE HAHOCH PYCJIOBHX MOTOKOB

HgHOCH pEK DA3ZeNADTCH N0 DASIMUYHHM NpUSHAKAM.

B maTepaType M3BEeCTHH HA3BAHNA HAHOCOB: BaBENEHHNE M
BIGKOMHE, B3BENEeHHHE M JOHHHe, DYCHOBHE ® HEDYCHOEHE,
WIECTHE, MeCYaHHe ¥ T'paBeNMCTHE, pycioolpasyomue H
TpPaH3KTHHe, BCAROE HABBAHME CAYEMT CBOEMy HASHAYEHHD W,
BHAWMO, HENPABHABHO OHNO OH OCTABNEHWE eIMHOI'0 HaSBaHUA
u orOpacupaHMe ocTanbHHX. OfHaKo, npexcTaBifeTcH nene-
COO0PpasHHM YeTKO ONDEAENHTE POAb PANMUHHX COCTABIADIHX
HAaHOCOB B PYCAOBOM MpOMECCE.

AKTHBHHM (DaKTOpOM MpH NEpeMEmEHMH HAHOCOB ABIAET-
Cfl KMHETHYEeCKas 3HEePI'MA MOTOKA, MPOABIADMAACA MO OTHOmE-
HHY K DyCIy M HaHOCaM B BHAe KacaTelBHHX yeunull Ha mo=
BEDXHOCTH JHA, & TAKEe B BHAE BEPTHKANBHHX nepedemcHmit
OTACGHABHHX MACC NOTOKA, MHTEHCHBHOCTH KOTODHX yBEJIWIHBAET-
CA C YCHJIEHHEM KHHETHYHOCTH MOTOKa., CrenoBaTelbHO, KAHE~
THYECKaa PHEPIrHA NOTOKA B OTHONEHHMHM DYyCAOCOpA3OBAHHSA
NMpoABAAeT ce0f B O0HeMe MOTOKA ¥ M0 MAOMAAM JHA, T.C.
TPAHCNODTHPOBAHWE HAHOCOB 3aBUCHT HE TOJBKC OT BEIANYHHH
REHETHYeCKOll 3HEprH: MOTOKa, HO M OT ero JopMH, BHpaxae—
MOM, Hanpumep, Uepes CpPegHy TIYOUHY.

[IpR TagoM NPEAMONOXKCHHH HAMNYUNUM MOKA3ATEAEM
TPaHCHOPTHDywme#! coOCOOHOCTH MOTOKA OyaeT umcao $pyaa,
TaK Ka8K OHO OTpaxaeT ¥ KHNHETHUYECKYD DHEDIHD NOTOKRa, M
dopmy ceveHusa (4epes I'IYOMHY). AHanM3 QOpMyNAH BIESHE=
Baome# cmocolOnocTE moroxa A.H.locTyECROTO moxaaHBaer,
9T0 OHa NMONHOCTEX YAOBNETBODAET STHM OOWEM NMpPEeANOCHAKRAM,

JleficTBETENBHO, 5 E i
P 300 5 C=Fs H?
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llocne nopcraroBK# BTOPOrO BHDAKGHHA B fopMyny

TOCTYRCEOTO, MOAYYHM: o
JPU=5300 77re3y -

Yacro (mrs IEJIEDBEJ]JHIEM TPYRTOER) Y =]/6,r0Tza
PU=3300 %ﬁj :

Hs ompezenenus wucna dpyna

cleZyeT, UTO o /5
H> =(9’ﬁ) B
H TOTEAS :

| pu=3300 g¥n Fe*

QucneEHHe KOpduuueHTH pa®PEd oroxo 100000, cuego-
BarensHo, mo A H.TocryHcrROMYy:

_. pu=100000 17°%2 .

i3 mpmBepeHEHX npeoOpasoBaHuii crejyeT, 9TO TDAHC-
NopTUpynmas CHOCOCHOCTE NOTOKA 3aBMCHT He TOARKQ OT Be-
JHYMNE eT0 KHHETHYECKO} SHeprud m Gopux (UYTO BHpaxaeTCH
- WHCJIOM OpyZAa), HO M OT WEPOXOBATOCTH fBa, PHINUECKH 3TO
‘COBEPmEHHO NMPaBHABHO, TaKk KAK WEpPOX0BATOCTE AHA 3HAYM-
TENIBHO BAMAET Ha IPANMEHT cHOpocTel u, B ROHEYHOM cuerTe,
H& BeJHYHHY Tparcnoprupypomeilf cnmocoGHOCTHM NOTOKA.

PgaMepEOCT® npaBoif 9acTH CKPHiIT2--B NOJYSMITHDAYEC=
KOM EKo3(dummeHTe (B KOTODOM ECTH gﬂ,' ObbeMHUE BEC BOJH,
OTHOCHTONBHHR yZEMBHHN BEC HAHOCOE M ADR.). 3JTa pasmep=
HOCTH kaK K y 7€BOi USCTH (sgmpe * ¥y ) CBUABTENE-
CTByer 0 TOM, 4TO TPAHCNOPTMPYyKmad crnocoCHOCTE: MOTOKA,

BHpaxaeuasn npunaze.ﬂﬂﬂuauﬂﬂ , €CTH HE UTO WHOE,KaE 4acTh
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MompocTy noToxa (-Sgz=—"), MPEACTABNAEMAR OZHHM KyCOMe™-
pOM MOTOKAa AAA TPAHCMOPTHPOBAHWA HAHOCOB.

IlnA TOTO WTOGH 32BEPHMTH M3NOKEHHE OCHOBH, HEOOXO-
AMMOM AN aHaIM3a BIAMMOBNMAHNA HAHOCOB K NOTOKA B pyclo—
BOM npoluecce, HeOOXOAWMO €me OCTAHOBMTHCH HA BHACHEHMH
ponm “"maOMpaTenbHOl crocodHocTH™ mOTOKA. :

B roaxosanuu A.H.I'OCTyHCROTO, M30uparTensHad Cno-
CODHOCTH NOTOKA — §TO CNOCOGHOCTE €r0 TPAHCMOPTHPOBATH
OnpejeNeHHEe KONMUECTBa pasnnuHEHX dpaxmgull HanOCOB; HENB3A
OZHOM Ppaxuuel MONHOCTHD SAMEHHTH APYyrym. TONBKO B TOM
CNyuae NOTOK CNOCOGeH TParcmopTHpoBaTs Harpysky (0L ),
PaBHYO BHUNCIEHHOM B2Beumsapmeldt cnocoGHOCTH fTU!EJULL )
€CHH QPAKNMOHHHHA cOCTaR STHX HAHOCOB, a TOYHEE, pacnpelne—
JICEHe HArpYysKHK no dpaxnusd HAHOCOB, OYZEeT COOTBETCTBOBATE
CTPYEType TYPOYyAEHTHOT'C NOTOKA. [[OCKONBKY 3TO YCIOBHE B
NPEPOAE 4acTO He COGANAIETCH, TO DEalbHHE NOTOEH B GONb~
NHHCTEE CIyYacB MMeDT (JaKkTHYECKYD HAIDY3Ey NOTOKA HaHOCA-
ME lMeFblle, UeM B3BENEBADIAA CNOCOGHOCTEL IIOTOKA, BHYMUCHCH-
HAR no opuyie.

Paccuorpennana azeck dopuyna A.H.TocTyHekoro orpa-
M3ET MNP YACTH TPAHCHODTHDYyDmEX CcNOCOGHOCTH MOTOKA - €I0
B3BENHBAKMYD Ccnoco0HOCTE. K coxaxerwm, Gopmyiw, onpepe-
IAPEAE JCAOBHA TPAHCNODPTHPOBAHMS HAHOCOE B NPHUAOHHOM clOe
W B COCTOfHRM pudenei, He mMMenT Taxkoif TeopeTHYECKONHi CTPOi-
HOCTH, Kak fopuyna s3Bemupanpmel cnocodHocrtH l'ocTyHCKOTrO,
MO3TOMY HX TDYAHO NPOAHAAWBMDOBATH C TOURH 3peHuf 3aTpa-
Ir'UBaeMoro sonpoca. HecomHesrRo, OfHaKO, 9TO TpaHCNOPTHPYD-
WaA CHOCOCHOCTS MPHAOHHOK OONACTH MOTOKA ONpeAeNAaeTcs
TeME xe QarTOpaMM: wMcyoM Ppyza W MEepOXOBATOCTHD XHA; YTO
MEXZLy B3BemEBapmell cmocolHOCTER "rodmk"™ MNOTOKA M TpaRcHOD-
THDPyRmeH# CHOCOGHOCTED HDHACHEOH OoONacTH CYMECTBYET NMpPAMAfA
M TOCHaA CBASH, [loaromMy orpaEMuMMcH B 27C0# CTATLE SHANIM3OM

F
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P3aMMHOT'C BIHMAHUA NOTOKE ¥ HECOMWX MM DPasHODAKINONHKX
HAHOCOB TONLKO BO B3BEWEHHOM COCTORHMM.

W Kax omMeucHO seme, (opmyna A.H.TocrTyHcEOTO ompsze— .
ZfeT B3BENABAWNYW CNOCOCHOCTH NMOTOKA, BHpaxaemyn uepes O,
nﬁuranaﬂuaa COCTaB& SCTECTBEHHNX HAHOCOE HCHONL3YEM 8Ty
@nplqeuﬂrm BENMIREY,

. ipoaganusupyeM ANS OpHMEPa AMYZTADBHEHCKHME B3BeleH-
nna BaroCH ¥ Tosmywia. IR STOr0 MO ZauHMM (AaKTHYSCEKMX M3~
napannﬁ HAHOCOR MOCTPOMM KPMBYD pacnpeleleHdf HArPY3KE IO
@pa:nnﬂﬂ M3MEDEHEHX HAHOCOB (pHc.l). Ouemmzro, uTO HANGOAE-
Eaf MHTCHCHBHOCTh RADACTAHMA HATDY3KM OyAET Ha TOM YUAaCTHE
RPHBOll, HE KOTODOM KacarelbHSf K He#ft OyzeT 06pasoBHBATE C
TOPHSOHTANBHO| OCBW I'padura HamMeHBMuHd yrox, [o rpapuxy
CPEAHEIr0 COCTABA HAHOCOB HAMCONBWYN HHTEHCHBHOCTE: HapacTa-
HEA Harpysxd Zawt dpexmm or 0,075 zo 0,23 uw. Hauansise.u
EOHEUHHE yYacTEW KDHBOH MMEWT yroa HAKIOHA CYMECTBEHEO
OOAElMe MMHUMATHHOTO, 8 B OGNACTH MEJAKMX §pakumil OH papex
HPEAEABHO BOSMOREOMY, T.e. %0°. OOpamaer Ha cefs PHMMAHME
70T Baxr, uro Crume 4/5 HATDY3KE CO3KACTOA (PAKTUAME GO=
aee 0,1 m; Hanocw xe Gomee 0,075 mM coszawr 93% HATDY3RH,
8 BeAE 9TH H2HOCW COCTABNANT IO BECY BCero aums -31%, Hamo-
CH Mensue 0,075 um, cocraBifsfg mo Becy 69%, CO3ZaWT HUYTON=-

- HyD Harpysky OOTOKA = Bcero 7%.
N rpadura yCMaTpPHMBAETCA OYeHB CYMECTBEHHOE BIMAHHE

Ha noTok vacTun kpymiee 0,075 - 0,1 mu (puc.l); HeaHaum-
TEABHOE M3MOHSHNEe MX KOJHYESCTRA IIQUBOAMT K CHUNIBHOMY HaMe—
. HEHHD HArpysKW MOTOKA. JTHUMK HAHOCAMHM MOTOK HACHIEH X0
?Fpalﬂnﬂ, 9TO M ecTHh pycloolpasynmue HAHOCH.

[Ipy MMEDOCHOMIYECKOM MCCIEZOBAHMK NOHHHX OTIOXKeHE
AMynmapsu, oToGpaHEHX B ceHTEOpe 1967 T'. HE CTDEXEe IDE pac—
Xomax soxn B peme oxono IS00 m°/cek, BHABIEHO, YTO B COCTA-
B8 ormoxemufi vacriy Memee O,I wmm mouryu wer. U3 65 upod
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WOERKO B HECKONBKAX OCHADYKOHH UACTHUH EpymHOCTHM 0,07 MM
$ HESHAUMTENBHOM KOIRYecTBE, JTC NOATBEpXZaeT, YTO B pyc-
md;bpaarnmﬂx Harocax AmyzAdpsu (ROTODHE yUACTBYOT B pycIo-
BOM HPONECCE) COACPXATCA WAaCTAUM IIaBHHM OGPasoM Kpyn-
M@.I MM. JacTHOH MEHBMEro pasMepa XOTH W COCTABIANT HO
ﬂ& 77%, COBZA0T NOTOKY MAaNyw HATDYSKY; KOINYECTBO MX
-ﬁmacuaﬂnu HEBMEHATHCA, HO 3T0 HE MOBIMAET 3&aMETHO
Ha HArpysEy NMOTORA; 8T0 — HEpyclooOpasywmue HaHOCH. M
OTBEfleHa NacCUBHAA PONb — 00pasoBaEHe HaMNEa B [OiMEe K
ocTpoBax. XoamuecTEo ux (B ZManNasoHe MIMEHEHHA B GHTOBHX
mgmux) He onpejelseT mapaMerTPOB pycaa.

- .HsoGopor, wacrugu rpymaee 0,1 mm, cocTaRufs GONL~
my® 9aCTH HATDYSKM (M TONBKO 23% m0 Becy), UIpanT pemap-
WyO POXE B DYCIOBOM OPONECCe, ONPEeNAs, B COBOKYMHOCTH
¢ APyI¥MM J8RTOpDAMH, WMDHHY, I'NYyOMHY, YEIOHE NMOTOKA, THN
PyCIOBOTO npomeeca W T.M. |

. To xe MEEpDOCEONMUECKOE MCCIeZOBaEMEe TOKA3HBAET, UTO
¥ ToamypEa A0CTATOYHO YAaCTO BCTPEYANTCHA WACTHIH KPYyIHOCTHN
L,5 MM, a cormacHO BHUMCIEHAAM IPH CKOPOCTAX X0 3 M/cex
NOTOE MOXET TPaHCHNODTHPOBATH WACTHIOH EPYIHOCTHN A0 20 MM
(Opit reonormveckux maH¢EAHUAX KyHGumepoRMM (QHIMAION MHCTH-
TyTA I'MAPONDOERT TAKWME YACTHMON BCKDHTH Ha INyOMHE B-9 M OT
NOREHHOTO YPOBHf BOAH)., KOHEWHO, TARMX NpEZeNBHO KPYMHHX
Q8CTHH Mano, MOITOMY, HECMOTDA Ha SHAYKTENBHEYO HX I'HApaBR-
AUYECKRY0 KPYNHOCTE, OHNM NOGaBNfnT HeCONEBmYW YACTE HATDYS—=
. Kpusas pacnpeneNenda Harpysks no Gparmuad ¢ yUeTOM
®TUX KDYNHHX YACTHN A8HA Ha DUC.2, TakuM 0GDasOM,NONHOCTEI
H0CTpoersan Kpusas #Meer 2 BEPTHRANBHHX MOZBEMAS NEDBHY —
-?:_loﬁlac'ﬂl MeNEHX Qparnuit, BTOpOH# ~ B OGNACTH KPYMHHX. Bep-
TURambuul mozseM KpEBO{ CBHZETENBCTBYET O HEJOUpYySKe MOTO-
KA Temu ppaxmmsum, B 06NACTE KOTODHX HACNOZAETCH STOT
MOA%en, 3maymr, norox y TomMywHa EEJOTPYKEE HE TONBKO MEJ—
KM, HO w xpymmwME (B npegenax 0,7-20 um) $paKDMMM,H HE=

A
: ﬂ?&;

s
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Prc.2. Pacnpezenesue Harpy3uu no-
TOKA N0 QpaKuWAM HAHOCOB C yue-
TOM KDYNMHOCTM NOHHHKX OTHOKEHMH

(p.Amynaps s, TAMYRH) .
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ﬁgpoe HSMEHEHAE WX B NMOTOKe HE HADYEHT YCTAHOBHBHEIOCH

aBHOBECHA pycuioeoro mponecca,. i3 oTOoro caegyeT He COBCEM
mm. 09eHE: BAXHHH BHEOZ O TOM, YP0 YACTE KPYNHHX Ha=-
‘008 (® ZamHOM mpuMepe Kpymmee 0,7-0,8 M) He MoxeT GHTS
ﬁ,ﬁuana E DYyCcHooGpasyoimm.

:i: Hrax, pycnooGpasypmEe HAHOCH MORHO ONpPEZAEJHTE K&K

DCH, EOTODHMM MOTOK HACHEEH 70 NMpejena, OCTANBHHE —-He-

;gzﬁpaamna. KEpynHHe HaBHOCH H3 3T0# HaTOTODHE XOTH H
mﬂﬂ B COCTaEe AOHHWX OTIOXEHHME, HO He BAMADT Ha XOZ
pmuru nmponecca, fopma W pasMepH pycla OT HAX He 3aBH-
ulg';.‘ Taxne KpyOHHe YACTHOH B JIOHHHX OTAOMEHMAX He o0pasy=-
m'*:oxene:a. Caezyer OTMETHTE, UTO pyclooOpasyomHe HAHO—
cHl MepeMemaDTCA KaRK B MPRAOHHOH o6macTH MOTORa (BieUEHHEM,
ugmn nepememesEuem puieneif ¥ T.m.), TAK ¥ B COCTOAHUH
p8BecH. Eciu pycnoodpasyomue HaHoCH Menarue (measde I,5), .
70 OEM ZOCTATOYRO yCcTOHUWBO NOANEPXABANTCA BO B3BecH. Tak,
SHAUNTENSHO GOABEE MNONOBEHEH PYCI000pasyouUX HAHOCOB AMy=-
AGDPEH mepeMemaeTCA B COCTOMHHM B3BecH M Toabko 7-I0% (mo
JaHEEM A.T.XayarTpaAa) B COCYTORHUA, HEZOCTYMHOM ANA OTOOpa
0po6 nprGOpaME TEOA OYTHIRM MM BAKYyM-OaTOMETDd.

[pr TarOM ONpeieleEMM pYcA000pa3ywNMMX H HEPYyCA0OO=
PA3youMEY HAHOCOB OCTAETCH MOCHEJHAA HEACHOCTB: K HAKOMY
COCTOAHAD MOTORa OTHOCHTE MpefeNbHOE HACHUEHME ero HaHO-
caMm? Hanpumep, HaHOCH, HE yUACTBYDMEE B DPyCA006pasyDuHx
fiponeccax 3 @CTECTBSHEHOM COCTOAHME OOTOKA, HAUYWHANT BHOa-
AGTE Ha JHO B 30HEe MOAMOpPA H CTAHOBATCA KAE OH pycnooGpa—
SYomumu, [pm pemesmm 2Toro Bompoca ierecoo6pasHO HCXOAMTH
M3 TeX aajaw, KOTOpHEe OCHWYAO BCTDPE4YawTCA Ha NpakTHie .l xap-
HAA M3 EMX - pacveT oOmEX Zefopwmamuii pyclia B CBA3K C BO3-
BEAGREEN Ha peEaX MCKYCCTBEHHHX coopyzenmfi. 37ech HeoOXo0-
AEMBM DreMeHTOM ABAAETCH ONpeAeNeHMe YEINOHA NOTOKA B HO=
“BOM Qopmmpyomemcsa pyore,., BmolHe OYEBHZEO, YTO B pacueTax

s
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MPEXOXHTCA ONEPHPOBATH YKIOHAMM, COMSMEDEMEME C OHTOBHM
yraonom. OnM QOpMMPYNTCA OOHYHO mpH HAnWum|m TeX (paruuit
HAHOCOB, KOTCPHE OTHOCATCH R KATEIOpMM DPYCHOO0ODASYOMMAX
B OHTOBHX YCJOBMAX HNOTOKA, [losToMy maTeropHp pycrooGpa-
3YOUMX HEHOCOB [eNeCcO06pPasHO OTHOCHMTH K XapaRTePUCTHRAM
MOTOKa B OHTOBOM COCTOfHWH,.
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B,CJIAMIEHKOB

METO/IMEA OMPEIEJEHVA [NOUAIER EMBHX CEYEHMH
B ‘BARIAEMNY BOJOXPAHMIMMAX

- OmyGanmroBamHNM Bnepmue B 1954, a saren B 1957 r.
/ MeTOR MPOTHOSA 3AMNEHWA BOAOXPAHWNMN BCe WKDE NpH-
MEHAeTCS NDH TMADOTEXHKIECKOM npoexkTApoBanud. [ozoxmrens-
A4ecTBA 9TOrO MeToRa (Pusveckas OGOCHOBAHHOCTE,
m; : 4 a-rnapnrennaﬂ AOCTOBEDHOCTS PE3yALTATOB, OTHOCHTENE-
- Haf NpocToTa W Zp.) OHEHEeHH MeXBEeZOMCTBOHENM COBEUAHHEM
(23 opranusangue Cosercroro Copsa), KOTOPOE COCTORIOCH B
 ToeyAapCTEEREOM TMZADOJNOrAYECKOM MHCTHTyTE B Hmute 1965 T.,
il ;-ﬁHJI BiJOMeR B "[IpeRTEUECKME DEKOMEHAAUAR MO PACYETY
| "'EHH pozoxparmaum®™, B aroff padore npMBOAATCA AMuE dOp-
| i ANA BHUMCNEEMA OCBEMA 3AMNEHWA BONOXDAEMIMNA B [ENOM
3 _": | NQ ria::ma:u. lnomazm 3aMIeHMA NONepevHHX cedeHE{ ompe—

un B CAHUWPY ® 3 CAOTmzpompoerTe saBycEMOCTE, MO3BO~

Af Nerko BHYACINTE MIOomazh 3apIeHdA B JpdoM Nomeped—
: naqeann BOLOXPAERJNENA, B AWO0H MOMEHT €ro SKCMAyaTa=
QM. B crarse NPABOXATCA BHEOZ (OPMyNH # I[IpKMED pacuera.
Panee OGN0 MONYYEHO: é

VV(1-e ®)

V- o0beM 3aMNEHAS BCETO BONOXDAHMNKEA WIH YACTH

L' €ro, pacHnoNOXEHROH BHIe NPUHATOrNO DACYeTHOI'O
CcTBODA ;
,,1, V— npenenbHEHft 00BeM 3aMNeHNA pacYeTHOTO yyacTea
Y B & ?.’ BOZOXpaHANKNA

S (V, =W =V ; snecs: W/ = odbem scero
BOXOXPARNINA WM €70 pacusTHON vacTH mpN
CTATHUECKOM YPOBHE, |/, — OO%eM pycna, Gopuu-
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PyOmerocs NP OKOHYAEHM SaKAGHHA);
F - xapaxrepHcTHRA SamiseMocTH pacueTHO#l JaCTH
BOJIOXPAH ENAMA ;

R

( &= moIs HAHOCOB, OCAXZAWEMXCH Ha AIMHE

pacueTHOE wWacTH BOAOXDARMINEA B HaYaNBHHA

MOMeHT SKclTyaTammu; (- - pacueTHH{l TOKO-

Boft CTOK HAHOCORB).

®opmyna ZAA BHUMCJIEGHHA TMAOmMAJAH 3IaMIAGHAA NMOMEPEU=

HHX cedeHEN BOAOXDAHRAMMA BHBOAMTCA W3 BMONHE HNPHEMIEMO-
T'0 AOOYMEHMA O TOM, YTO IJIOMAZAM ABYX MNONEPEYHHX CeYeHHN
BOZIOXDAHHAKEIA, DACMONOXEeHENX Ha paccTORHME I M Apyr orT
Apyra, paBHH, OG0o3HAYEM BeTHUHHH, XApAKTEeDHSYONHEE BepX=
HH{f pECUETHHE CTBOD dea WHAEKCOB, a CTBOD, pacHoNOXeH-
HHft BUXe mepporo Ha I W, HHAEKcoM "B" (BcnoMoraTenbHHE).
Torma znA 2THX ABYX CTBOPOB 00BEM BaHIeHRA pacuyeTHOR da-
CTH BOJOXPAHMNMEA MOXHO HA§TH MO QopMyHam:

! 4

-7

I’;-‘W‘-{:{J—E ); gfzéﬁ'-ﬁ tf)
PasHOCTH MEXLY STUMM OOBEMAME COCTABMT O0BEM Samme

AHS MOXAY ODHHATHME DACYETHHMH CTBODAMM M WMCIEHHO OyAET
paBHA NIOMAJAM SauieHUd, [IOCKONBKY DPACCTOAHHE MERLY DTHMM

crBopaMu GepercA I M: . g
.z—- --E
WV, V,4(4-¢ *)-V[{-¢ ")
Opegensro 3amnseMEit O00BEM ZNA HMEHEIO CTBOpA
Vs =V, AW
A XapaKTepMCTHEa 3aHNAEMOCTH

B T
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A\/= o6sen wacTu 'BOZOXPAHEAMNA C MINOHAASD PAC-
9eTHOT'O CTBOpa IANMEOD I M,
I[uncrmaa STH BHpE}xemia B t[lﬂpHRJII o0BEeMa 3aMIGHUA

= AV, (A W€ Hary-2

Jamee, nocie npeoGpasoBaHul X SaNEHN:

oV =F; ﬂW:F-
Fle JV@*

~ Nonyuesses Qopuyra A8eT BO3MOXKROCTE ONDEASIRyE

@M SAUNGHHHA, HO TPeCyeT BHUMCIMTENLHON TEXHHEN; oe

[CHOIB30BANM AUA BHUMCAGHWA NIOMAXCH 3aRMGHUS B CTBOPAX

- NpOExTHPYeMOro THMMYIOECKOTO BOZOXDARWINEZ C MONONBY Ka-

- mREE U-20 BE-2, 3aTpyAHeHME, BCTDEYAnHESCH NpPA STOM,

HCXOZAT OTTOT0, Y70 BEANUMHH /~ M [ OUEHD MAJO OTMY-

TCA APyr OT Apyra, NMOSTOMY PAsSHOCTH, JARINUEHHAR BO

| pHe CKOORH QOpMyNH 3aMNcHMA, AONKHA OMTH DOJCUHTANA

~ 04GHL TOYHO. |

e lanseeftmue nMpeodpasoOBaAHKA NDUBOZAT (QOPMYILY IIOMAH
| BaMNeHMA K BHiY, YAOOROMY INf BHUMCICEWE HA NOrapufMrdec-

t
E
)

lllllll
g

,;mrn paHklle ONEePALMH BO3BEAEHWA B CTENEHR. JTONQ MOKHO

i ::_5-._; PasZellis Boe VIEHS PASCHCTEY Ha £ %
L -
.I!
FaﬁfF[EE'-i)-VH-.e )
'3-.5_L -é- EJ-E—— 0yZer CYMECTBEHHO MANHM,TAK

‘paaﬂn::!h xapan:apncmn 3anNAEeMOCTH OyZEeT pAREA:

nupasurcn ua;m:-ﬁ ne:uaqnnuﬁ. SHAMEHATENEe #e UMeeM
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. NpPORBBEXeHHe ZABYX NMOUTH OAMHAKOBHX BEJWYMH, BHPAXADNHXCH

ofsMyRO uEcAaME COXEIE eNWHMIH.
370 ¢BOMCTBO JaeT HaM NMPaBO HOCAE DAas3NOXEeHHA B DAX

- . 2
€X1-% F -5

NPKEATH S HE-&) o
.{-g = fr "A'E' = =
v Vn £

O ] ¢ g ] ¢ TR

Y L. tF,
; = 8GEL = TTE

B mocrezmEeM BHpaKeHWM HHAERC " £ " omyuwer mo Toj
OpiiiiHe, 9T0 OH yTepaAl mocae NnpeoOpasOBaHMM cMHCX, T.e.
OCTABNGENS €I'0 HEYErO He MEHFeT, YCHOXHAA B TO Ee Bpexs
KamMcaHWe sapucuMocrefll; BeamumEa f, HO CMHCIY paBHA mpe-
AensEOM mmomany 3aMNeHud,

C yueroM mocaezuExX mpeoGpasoBaHmil, dopuyna mromaxw

SAMNOHKA ¢
reerl Fe"-1)-t fofge.

Ho mo mpexmumM oGosHAYEHUAM 53% [, nmosrouy oxomuew
FEAEBHO ¢
AT \
= 5y(e!-4-4,

8mecs F;ru- IIOWANS BANNEEMS XWOOTO MONEePEuHOro cede—
Hifd BOZOXPaRMINmMA B JNWOOH MOMEHY BpDEMEER
F; - NpeAeNbHAR WMAOWajh SaWNeHHA pPACYETHOIO CTEO"
Pa, DaBHAA MAOMAXM BOZHOI'O CEYEeHHR OpH CTAa-
TUYECROM YDOBHE, YMEHBWEHHON Ha BeNEYMHY
-ITOWaZK KHBOI'O CEYEeHMA NOTOKA, KOTODHE cHop
MUDPYyeTCH ODH OROHUAHME BaHleHER,
OczamsHie 0608HAUEHMN NaEN BHUE,
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Hory4erERyn GOPMyAY MOXHO, BHDaSHTH B Ge3pasMepHHX

BeMMIHHAX v
ot 1l ﬂdnanam, AHAIO0IHTHO ~?L— 2{ s DAMICHHYH YACTH

1

TIoAZH I&pﬂﬂ—?l— z » TOTZAA:

?-.:{{:f—E-

m npenﬁpaaunamlﬁ H B8MEHH .
145 =,

nnxﬂml }'Iuﬁﬂzm ;pm pacwarnn 8aBHCHMOCTE:

J’Tf

Jl'

u3 nnmpﬂﬁ BHZHO, 4TO KONH BaHIEHHOT'O 06%6Ma BOAOXDAHMIH=
WA WM DacYeTHOrO YYACTHA ero F Bcerna Oonsme o0nema
BANNGHNS IIOWAZAN BAMHRADEErO CTBOPA ? . WHHVE cuoBamw,
ara zn.un BAMNGHNA BOZOXDAHMARNA YMEHBUEETCH MO YIACTRAM
CBOPXy BEES, T.8. 0 HANPARIGHHD ABEXEGEWA HAHOCOR. JT0
BHONHE COOTBETCTEYET (MSMIECKEM NPEACTSBICHHAN O SaMICHMH.

Onowaxs sauNenns
:F_~2 '

a Hﬂm BOJZIHOTO ceveHns & F
W=w-F =w-Fl=w({2)

8Zech (' - MIOWAZS BOAHOTO CEUEHHA pacueTHOI'0 CTBOpPA B
Haualle SECOIYATANME BOJOXPREEAMEA.

Cpasrense ROERHX, NOAYYEHHHX MDA BHUHCICHHAX 3TOH
S88BHCHMOCTH HA OOWYHOH# XOorapmfmuveckoli nuHelKe, ¢ peayuE~
. TATaMN BHUHCHEEHM Ha MamMHe M-20 mOKAa2an0 ZOCTATOYRYD AAA
HOPaRTEEYM TOYHOCTH EHUMCICHH{t Ha IHHeliwe.

llonyuaemHe B pesynipTaTe BHUMCHEHME MO NpUBeREHEOM
- SEBMCIOCTH NNOMAZN SauNeHHF HA BCEX PACYETHHX cTBOpax

BOIOXpaHHIMNMA MO3BONADT OHCTPO ONDPEENHTH: CPEAHEE OTMETEHN
NOBEPYHOCTH OTIOKEHHA HAHOCOB, & IO HHM = OOEEM OCTATEA
PeIyikpywmeit MpESMH BOZOXpaHENEMA. [loCTeAEee HEOGXOXMMO

u-'l‘ ,L-' L=
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OpH BOXOX03AHCTBEHAHX M BKOHOMHUECENX DacCYeraX.

Huxe (TaCiuua) HPHBOAMTCH NDUMED BHYMCJIEHAA O0He=
MOoB ®H mmomazell sannenus B TomiywHCKOM Bunﬂxpaannuue B
MeXeHb npn};nnannux. omM, r.B. 130,0; G =I9,10%°

{16-18% { = 100 ner.
TaCamuza

Ho=: : . f : - - 3 : E -;}
WOA05 £, | Y, WM Py fF e e i
ne=: : gl 8§ 5.k §. RN S RERNe skl 8 )
m‘”‘ner: MO g M~ oM s MUSSIN +M
28t : : Ry : : : :
Ie I2IS 69,14 0,763 929 48700 20500

I08 29500 29900 IIO
I8 987,5 56,10 0,831 821 74200 39400

Ha ralmmm cieAyer, 9TO OO%EM SaMIEHMA MOKLY NONE~
peunukamM# 16 m I8, BHYMCNeHHHE MO cpejgHeR IIONAZM SaKEe~
HAf, MOYTH DABEeE 00%BEMy B CHyuae ONpeZeNeHHA €I0 N0 pasHo-
CTH O00BeMOB 3aMICHEA PAacYeTHHX YYACTEOB BOJOXPAHHAKEA C
OrpAEHYCHHEM MX STHMM X6 DaCUEeTHHMH CTBOpaMi, PacyeTH BE-
DONHEHN XNA ABYX NPOM3BONBHEIX CTBOPOB (BHE 3ABHCUMOCTH C
OCTANBHEMY) AAA NMPOMSEONBHO BHODARHOTO CPOKA BRCIIYATAIMY
sozoxpanunnma (I00 mer).

lpr zeTanNIHHX pacueTAX SOWICHEA BOXOXPSHRAMY PeKO-
MeHZAYeTCHA CHAvValla BHYHCAATH IIOmAJN OTAOREHUA HAHOCOB HA
CTBOpAX, & MO0 HEM - OCHEMH 3aHICHNA, MYTHOCTH NOTORA,fpaK~
OHOHHEHK COCTAB HAHOCOB H JpyrHe XapaKTeDHCTHEN 38MICHMA.
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4 IRTEPATY PA

Jameerxos B,C, Pacuer sauiemid NOANEPIHX Gbedos,
.~ xypH,"TMZpOTeXHMUECKOE CTPOMTEIECTBO", Kk 3,

e 1957,

lipar THYECKHE DEKOMSHAANMH MO pacyeTy 3amleHEf BOZO-

:' m.. ITE. l.' IH.

‘r 1




70

XA JCMATHAOB

HEKOTOPHE MOPOOMETPHIECKHE 3ABUCUMOCTH AMYZAPEY
B CPEJHEM W HHXHEM TFYEHHH

[IpoeKTHPOBAHHE ® CTPOMTENECTBO PAAA THADPOY3IOB
B CpefHeM ¥ HMEHEM TeYEeHNHM AMynapeM TpedyeT BCECTODOH-
HeT0 M3Yy4YeHUH DeXuMa DeKH, B YACTHOCTH ee MOpHOMETDH=-
YECKUX XapaKkTepucTHK, ANA MONYYEHHA PACUETHHX SaBHCHMO-
creft MEXZYy a7l€MEHTAME pPYCIOBOTO MOTOKa, KOTODHE MORHO
HCMONB20BATE NpH PEMEHHH TAKMX NPAKTMUYECKHX BOMPOCOB,
KaKX peTyIMpOBaHHE pycla DKM NpH OHTOBHX yCHOBHAX, &
TARXE NMpPM pacyerTe NOABOAAMMX ¥ OTBOAAMMX Dycel MNPOBKTH-
PyeMHX T'MZAPOY3I0B,

Hayyerue MOpPHOMETDEM peK Ha4YaTO CPABHMTENBHO He-
naBHO, B I94. r, B.I.Tnyukos /5/ Brepeue yKasald Ha Cy=-
mecTBOBAHME 3IABHCHMMOCTH MeXAy HHMPHMHOH M IAyOouHO{ mMOTOKA
npy onpeAeleHHHX I'DYHTax n0oxa pexi. B I947 re C HloPut=-
ke [7/ Hamen cOOTHOmMEHHEe MEXZY I'eOMeTDHYECKAMH X TIHj-
pPaBNHUYECHAMA SIEMEHTAaMH pyceX paBEMHHHX pek. llo3znee MM
06o0meHd NoIeBHE ¥ MOZEJLHHE HCCIEeZOBAHHMA pasIHUHHX yYa-
CTKOEB PEK ¥ MOoJYyUYeHH MOpjoMeTpMuecKMe CBASH MEexLy mHpu-
HO{ perRM, PYCHOPOPMMPYDmEM DECXOZOM H YKIOHOM C yUETOM
GOpMH pycha ¥ AMAMET DA HaHOCOB pEKM.

B I9%8 r. ¥.A.Bemukagos /I/ Ha OCHOBE NMPHENMNA
B3BMMOYTIPABNAECMOCTH DYCHAOBHX NMOTOKOB BCHPHJI (GUBHIECKYD
CYRHOCTE MOpPOHOMETDHM, & B mMocheayomux paloTax, HCNONb=-
3yA TeopMm pasMepHoCcTeRr M mocrynar B.M.JOXTHHa, & Taxme
YyCIOBNE HEDAa3PHBHOCTM, BHBEN OOm#Ae MODPOMETDHUECKHE 38—
BUCHMOCTY ZNA DAaBAMHHHX DeK, CBASHBAKNKE DABMEDH pycla

I PaGoTa BHODOJNHEHA TOX pyxoBojcTBOM A.M.Myxamezora.
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¢ PacxoZiaM? BOLH, YKIOHAMM ¥ KPYNHOCTHH DYCAOBHX OTNO- |
zeHni. i
B I950 r. 3.A.I'prucGypr /8] cBomMM HcclezoBaHUs~
g yrouHnn Gopuynn C.l.PuCkura. [loszguee H.A.Benwrckuit
g T.ll.Kamuuane /97 momyumnn 2aBUCHMOCTH, XapaKTe PHIYDMUE
IEMEHTH CaMOpOPMUDYLNMXCHA KAHANOB. B I956 T, Ha OCHOBE
MOAENBHEX ¥ HATYDHHX McclegoBanuit 0.B.Amzpees /37 ompe-
Jenul 3aBMCMMOCTH MMDHMEN M IMyOMEH DPEYHOTO pyclia 0T pac—
Xoxa BOZH, YKJIOHa, pasMepa 9aCTHI, ClATaDNmMX DYCIO M KO-
andecTBa HAHOCOE.

B I947 r, CuT.AnTyEur /57 yCTeHOBMI B3auMOCBASH
MEEZy WMDHHOR DerRu Mo ypesy BOAH B s PycaOQODME DY DI MMH
pacxozamx G m yETIOHAM MOBEPXHOCTH BOAH J 3

B=ﬂ%: ’ (I)

e /4 = KOoQgummenT ycToiuuBol WHMDHHH pycia B NIaHe.
3asucuMocTs (I) xopomo oTpaxaeT YCIOBHR MpPeATOp-
HHX H JIONWHHHX YYaCTKOB TODHHX DeE. JTa (opMylIa chpaBej-
JIIBA TOJNBKO ZINA HEKOTOPOro pyclofopuMupymmero pacxoza, sa
BEAMYNEY KOTODOIrO NMPHHMMADTCA DaCXOZH 0CGecHeYeHHOCTHD
10-20%. Mpu Bcex APYIHX pacXonax BHUNCHEHHAA MO 2Toff HOp-
¥ylle mipURA He OYZEeT COOTBETCTBOBATE yCTOMUNBOMY DYCIHY.
Kpoue Toro, B He#l He co6mwmeRa pasMEpHOCTH W HE YUTEHO
BIEAHKE HPYMHOCTH YaCTHI.
lozauee C.T.ANTYHWH YyCTAHOBAN CBAI3B MeXAY mvpHHOH
M CcpezEeji rnyGuEO/ MOTOKA HA NPAMONMHEHHOM YYacTHE DEKH
C ANIVBUATBHEM Py CIIoM:
B=KHep -, (2)
TAE /N - noxasaTenh CTENEHH, BIABUCHT OT y4YacTKa DEKH.
AR CPeAHEro ¥ HMEHETO TeYeHMs AMyZapEH
m =0,6-0,65;
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K = nroapduumenrt, HEMenmuil 3Havenusa ANR CPeZHETO N
HKEHEIo TeueHHf AMyzapem - I2-20.

Bupaxemne (2) ABNAETCA OOmMM BHUAOM 3aBHCHMOCTH
B.l'.I'myurosa /6/ ® ZaeT NMpuOIMEeHHOe NPEACTABIEHHE O
B3aMMOCBA3H MEELY MMDHAOM M rayomuofl pycla Ha pasIMYHBX
yJacTRax pex, yINTHBAEMO§ MO ZABYM BenNuuHaM: MMOKA3aTenn
crenenn /77 u xoapfunmerty K. Kak u 3 ypasuesmn (I),
3leck Taxke He cOGNmZeHa DasMEepHOCTH H HEe YYTEHO BAMA=
HHE KPYMHOCTH YACTHI.

limpoxie wacmTalH MCCIEXOBAHMY NO YCTaHOBJNEHHN MOD-
dOMETDHUECKNX 3aBucHUMOCTell CEMAETENLCTBYOT 00 aKTyalbHO-
CTH XAHKOI'0 HanpaBleHud. OfHARO BCE IONEBHE ¥ MOZeNbHbE
HCcclienoBaHuA B oOmacTd MOPJOMETDHM NPOBEJEHN NDAMEHRWTEN:-
HO K yclnoBMAM DaBHMHHHX pex Esponelickoi wactu CCCP, a
TaKxe JAA MPEATOPHHX M TOPHHX yJacTKOE pex /I, 5 - 87.

MoppoMeTprueckas XapakTepHCTHKA ¥ B3aWMOCBA3M
MIZPABIHYECKHX ONEMEHTOB DABHMHHOM wacTH AmMymnapsu ocrTanT-
CA MalOM3YYEeHHBIMH,

AMyzappsl - camad Oonslas ¥ BOUOHOCHAA pexa CpeaHeii
AsMK. MaHCHMBNBHHE TAaBOAKOBHE PACXOAN PEKM KoneOnoTcs OfT
5 zo I0 muc. HE/GER, a8 MHHMManEBHNE pacxoam oT 200 zmo
800 u°/ceK. AunnuTyza KoZeCaHHA TODH3OHTOB BOAH MEEAY M-
KEOM MaBOAKA M MeXEeHBD cocrapifeT 2,5-3 M, [upuna pexu mn3~
uerfaeTcA oT 200 go 3000 M., Pexa nmepeHOCHT OYeHB GOMBNOE
KOJIAYECTBO B3BEWEHHHX M BISKOMHX HAHOCOB. CpEJHAA MHOIO-
JeTHAA MyTHOCTH DEKH B HHMEHEM €€ Te4YeHMM - 2,56, Maxch-
MaXBHAH - I3 Kr/u°.

B pycne AMyzapbi HENpPEpPHBHO NMPOMCXOAAT PYCNOBHE
pedopMauMy BCIEACTBUE 3HAYMTENBHOro ykiNoHa peru (0,000I5-
0,00035) u Gomsmux cxopocrei Teuenms (7Zo 2,5-3,5 m/cex),
M3MEHUYMBOCTH TMIporpada B TeueHHE I0j8, O0COGEHHO B Ne-
pHOZ MaBOZKa, 8 TAKEE CMIBHOM NMONBUXHOCTH pycna, CHONEH-
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HOPO JETHODASMHBACMHMY MENKOMECYAHHME HAHOCAMH, CpEAHKM
z@aMeTp Koropux paseH 0,I-0,3 mu,

XoTA pera CHIBHO CNyRAAeT, UMENTCH YyYACTKH, IJIE
OHA NPOTEKAaeT CPABHUTENSHO YCTOUYMBO, C ONHEM DYCIOM B
nofMe «

B name}f craThe yeTaHaBIMBANTCA MOPHOMETDHUECKUE
S8aBMCHMOCTH Il CDEJHEr0 M HUEHErO TeueHms Awmyzapsn (oOT
cr.Keprn n0 cT.UaTmi), nporgmeHHOCTER Ookomo I000 mu,.Ins
8To#f mexM B3ATH 7 cTBOpOB (Keprm, Yaprroy, Toaumyns,Tam-
cara, TypTiyns, Kapammmram u YaTau) ¥ JIA KaZZOT0 M3 HHX
ONPEZAENeHH BCEe BEAMUNHH, HEOOXOAMMHE AJNA COCTABIEHAA MOD-
GOMETDHYIECENX 3asucimocrell no meromy M.A.Bemuranopa, le-
CAEZOBANHCH BCOT'0 45 TOAOBHX HATYDHHX NaHHHX,

[lapaMeTpH ONpefeNANNCH THIABHHM OGDa30M IO NAHHHM
THAPOMETPHYECKNX cTaHnulit YIMC, omyOnukoBaHmEM B "THMIpPO=
JOrMYMECKHX eXerofHMkax", a TarEe 1m0 MaTepuagaM MNONEBHX
SRCNeZUOU}l OTAeNa peryNHPOBAHNWA DPYyCJIOBHX NMpPONECCOB
CAHMHPHE mo Amynmapne.

Ans OTHCKaHMA MODPONOTHYBCKMX 3aBMciMocTelt M.A.Be-
JHRAHOB MCXOZWT U3 RAYECTBSHHOTO NOCTyIaTa, NAHHOTO
M.B.JoxrueEM, B KOTODOM I'OBODHTCH, YTO BCHAKAs pexa oGpa~
8yeTCA coveTaHMeM TpeX OCHOBHHX, ADPYyI' OT ZApyra HE 34BH-
CANMX 3MEeMeHTOB: BOZHOCTM MOTOKA, YKIOHOB MECTHOCTH K
MOZBMEHOCTH T'DYHTOB NOEA,.

Hexoxa u3 npocreimeft oxHounenHO#f GopuymH, M.A Ee—
auxasop I/ man cneig:,rnmua EE‘IL];]-BHE‘.HHH-

A=A & (g’i (3)
h=4,Q (gé)' (4)

l[puMeHAs NpUMETMN pasMepHOCTH, BeluxanoB mpeoGpaso-
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Bax paseHcrsa (3) m (4) (I BapmanT):
- L. Q i e
5’ 'ﬂd EE U?E{Tj ) ()
Y o L R
g "’é[a "J?R?] ; (6)

Tae fl - OMDUHE PyCIa PEKH 1O yPesy BOAH HA JAHHOM
yuacTKe;
- CpenHAA TAyOMHA MOTOKA;
'5? -~ pacxox BOZH;
{ =~ npojonBHHE YKIOH MOBEPXHOCTH BOXH;
C{ - CPefEAl AMaMeTp YacTHI, COCTABIANMHEX DYCHO=
By EEepoOXOBaTOCTE;
¢ = YCKOpEHHE CHIH TARECTH.
Bo I1 BapuanTe M.A.Benuranor cpepruit auameTp qaum—-
OH I'pyATa 3aMeHAeT I'HAPaBIAYecHKOll KPYyNHOCTHED YacT
AAf KOTOPOH NPEHEMAETCH 38BACHMOOTE:, wV- fdﬂl?ﬁ r;ue
- HEeKOTOpH# kooGOuUUMERT - L = v—'i‘?——— (X Y ymens-
HHE Beca HaHEI-'.'.:DB K BOZH). Mannrfqpu‘u oy TeM nomm:.

[W( ) jﬁ (7)
fé ﬁa[ ij (8)

B oT¥X BHpaXEHHAX EDHbII?HEHEHTHo(;, " c-é " ;/E; ’ ﬁ__ o LVE
TaKXe [I0KasaTenM cTenemd X, , :'.1(;E » Y, Y, HABIADTCA HEHd~-
BECTHHMM ¥ ZONEHH ONpeAeNATECA BSKCNEePUMEHTANBHHM IyTEeM Mo
ZAHHHM HATYPHHX M MOZENBHHX HCCIeZ0BanAmid.

9Tr mapaMeTpH ompefenerH M.A.BeIMKaHOBHM ANA peK

Esponeitcrott wacT CCCP mo nanneM "I'MApONOTHYECKHX EREIOa-
AnroBR™ ® marepmanos I'TH, a Takke NO JAHHHM MOAENBHHX HC=

-
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cnenosannft, npopezennux H.C.Wapamkuxoit f2/ m O.B.Augpe~
- emm /3.
. Henoms3ys THIDSBIMYECKHe DIEMENTH NoToKa D , h .
5 . d = 0 BCEM YKABAKHHM BHEE CTBOpaM AMynaphH,
MH paccuMTamu qucno JloXTHHA ANA KAXLOTO YYACTKa DEKM MO
]I BADHAHTY HOPMYTH BelMKAHOBA.

OGpaloTandne ZaREWe MO yJuacTKaM NpeiCcTaBieHH HA
Epa@unax'IFID. Hax BEZHO M3 9THX rpafuxkoB, HAHECEHHHX B
~ JorapujuudecKoM MacuTabe, HAaTYDHHEC JaHAHE HAXOLATCH B
'ﬁhegenax npsMolt THHUM,

[lonp3yschk AaHHEHMM TIpPaduUKoOB,cocTaBliena Tadmuna I
ﬂnnaaareneﬂ creneneil ¥ xo2dpUnMeETOB B ypaBHeHHAX (7)

2 (s).

¥ TaGaung I
| ormueckut . : - :
mpﬁﬁum : S ﬁa : gf : :{
Kepkn 2,I9 0,09 0,57 0,30
Yapmzoy 355 0,100 0,549 0,29
TOAMYDH 5,60 0,09 0,48 0,30
~ Tamcaxa 6,60 0,060 0,40 0,35
b Kapamum Tam 3,16 110;15 0,50, 0,22
~ Yamm 4,27 0,15 0,46 0,22

: i" : W3 raGn.] ompeneneH: cpejsve 3HaYeHMA ROSHPAIMEH—
';T_j- TOB H NMOKasaTenel cTENMEHEH ¥ NMONYYERH CHSAYOMME BHDARE~
~ HR® 3amucumMocTell M.A.BenukasoBa AA CpeliHeTo M HEHEHEIrO
~ Teuena Awyzapsu (puc.I0) no Bcem NpuBeZeHHEHEM B TaCmMNe
~ CeMm cTBOpaM. G

5‘ asl;;r—{ 2 j (9)
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. £1%
fi :QWE[fW(%) J (10)

3paueHun mMora3areneit cremereit ¥ xO3PPMUMEHTOR B
dopuynax (7) u (8) onpemensnm Takxe CTATHACTHYECKH, METO-
AQ¥ KODPENSIMOAHOTO aHAXH3A, NMPEHAB NpK 9TOM DAN 0003Ha-~

YEHUH 2 i 2 1‘:_4]
%-Gh, Z-%da x =l fl @)

Jasucmmoctn (9), (I0) ompemensXy MO KaXmoMy CTBO-
PY ¥ RaxzoMy roay Hatnmpmenmii B ornensnocTH. ¥ xpome foro,
paccMaTPVBANNCE NAHHHE N0 BHUENDKBEJAEHHHM CeMH NnoCTaM
COBMECTHO M0 CPEAAHErOZOBHM PACXONaM.

B ra6n.2 NPEBOZATCA PE3yNsTaTH OGpaGOTKH M BHUMC—
NEHUA KOPPEeNfTHBHHX cBfisell M0 CPenHELOKOBHM KAHHHM 10
BCEM CEMHM TOCTAM COBMOCTED.

p momomy Talll.2 OMPENEeNEHH CPENHME apufmeTHIEC-
KMe SHavYeHWA, CpegHHe EBSZDATHYHHE OTKIOHEHWA H XO3HHu-
NUEETH KOPPEASIMK .

a) Cpenuve apH@MeTHYEeCKHe SHAYEHMH:

a-'_?f: = %i%-r B, = G.Q_MQEELBZE_ + 2,64 = 2,512,

& =%‘£%—+ B = LI?—;'-;MH- + 0,040 = 0,108,

rae B, , B, - BcroxoraTensEne yucna, ONM3KHE K CpeNHe~
apupmeTHYeCcKOMY 3Hayewww (ratn.Z).

i:_ _—_.%é‘x‘.‘,_h :E’G%Miq‘m=3,955-
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;; 0) Cpexnue KBaZpPATHYEHE OTKNOHEHEA:

~=\r% d“ o L-'_%E - 0,126 = 0,169;

=\J§§§ d, = | UFE - o -om
r=% - B, =0,I08- 0,04 =0,068;

G NZ}E— . ] 3 < o065t = 0,297

.jf'

r =X - A = 3,935-4,00 = 0,065,

B) HoopdmumeRTH XOppenamum:

287,82~ Ablecly 1,9%3-0,030-39°0,128°0,065 :
* Ve 8, 39°0,169.0,297 o

¥rd Sw/c{ 0 +(0,068) (<0,065) n an
: W%%En-n,zw =y s

YpasHerust npaMOl perpeccun Z, Mo X % no &

IH'.'BHn'
Z-% =7 é=m-(:1:',~n:1r:):'
%’—zt:f (m x)

Pewasi ypaBHeHue OTHOCHT6ABHO Z, M Z, o momywmms

- 2,512 = 0,86 LI62 wi 3,935).,
o ; |29‘?( 3}

_,1
& - 0,108 = 0,80 g._n_
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Z,=0,48x + 0,580, (1I)
Z, =0,28x - I,045. (12)
NMoncramnss 3Hauerns Z, 7 u £ 3 Hopuyas (II)
n (I12), naxonmm: ) ﬂ!ﬂf
55 =38 Eﬁap{ ]
[ (%a)

C KOPPHUMEHTOM KOPDENALHH (4 H‘;’%} 5

x

Al *ﬂmw(a) ] (10a)

¢ Koabbunuenron xoppensmk ‘L =0,80.

B madn.3 u Ha pHc.JO OpEBOfsTCHA OKOHYATEREHHE pe-
3yNBTATH AAA CPEZHErD M HMKHRETO Teuewus| AMynapen, nony-
JeHHHE NO rpagaxam I=-9 r craTucrTHYecko# oOpadorkoii Mopfo-
METPMYECKHX BIEMEHTOB NOTOKA, ROTODHE CONOCTABAANICH C
AaHHEMM M,A.BenmkaKoBa AR paBHUHHMX pex EBponeiickoit va=

cte CCCP,

Tatnwoa 3
= “: P;;HHHHHE DEKH ‘ ___m,uamﬂ
‘NOKa3e~ KO3DHH= :HOKABA~  :KOIPHH-=
: TeJb SUEeHT .Tens ‘IHEHT
oL 0,400 5,600 0,480 3,800
| | : | ;]
aa
hi 0,375 0,12 0,28 0,095

E‘Eﬁa Ta0i.5 ¥ puc.I0 BugHO, YTO ANA AMyZape¥ Koafhr—

IMEHTH NMOKa3aTeneli pycna minf mupkns CONBHE, a ANA CAyOUHM
MeHnbue, YEM INA PaBHMHHHX pex Emponeijickoi wactu CCCP,.Cne-
ZOpaTenbHO, Ha AMyZ3DBEE, OTHOCHMEHCA K peKaM ¢ JIeTKo pad—
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eMHM PYCNOM, NMPHHA Dycla C YBEJIWYEHUEM DACXOJE BO=
;u BO3pacTaeT. B Ooxbmell cTeneHH, 4eM Ea pexax Espomneitckoilt

lorygensne mamm Moppomerpuueckue sapucumocTH (9),

jIO). (%), (I0a) B mansHeilmeM MOXHO HCHOAB3OEATH JNA

, mmacm pacyeToB OHTOBOI'O pycna, YTOUHEHAA MacuTa=
dp: HATYPEMBHOI'0 MONENMDOBAHMA B CpefHeM M HUXHEM TeveHMH

_g:mtapln-
s JUTEPATY PA

i. Bemmkaros M.A. Pycnosuit mponecc, M., Toc.u3z=BO Gu3.-
: MAT . Ju?,, 1958,
| £. Dapauxusa- H.C, JaGopaToOpeNe KCCNENOBAEMA DyCHOBHX HIpO-
neccor, B cO. "lipoGneMd pyclosux nponeccos", I.,
I'mzpouereonsxar, I953.
3. Amapees 0.B., fipocnaenes M.A. BOMpocH yueTa pycroBore
mponecca NpH NPOEKTHPOBAHAM MOCTOBHX NEpPeXomos,

-
iy

M., Tpanczengopuazar, I1953. .
4, Pouanopckmit B.M, Srewents TEOPMH KOppelAn®EH, TauresT,
1928.

5. Antymum C.T. PeryiupoBarue Dycem pex mpd Bogosacope,
M., Cenpxoarus, 1950.

G. Teancu noxnanos [l BCecon3HOTO TMAPONOTHYECKOIO CHE3ZA,
CeRuMA I'MADOAUHAMUEK ¥ DYCNOBHX npogeccos, l.,

_ 1957.

- ?s PuGkun C. M, Mopjomerprueckas KIACCHPURANMA PeK, "Me—

TEOPONOrHAa H rzponmorus®, IO47, ¥ 4,

8, Tpundepr 3.A. O mopjoMeTpHUECHKMX XaPAKTEDHCTHRAX DEK,
‘"™eTeopomorna M ruppodorma™, 1950, M 4,

9 Bemmncknit H.A., Hexumus T.ll, OG MCNONE30BAHME 3aKOHO-
MeprOCcTel JOpMEpOBaNiA PEUHEX PYyCeld OpH CTPOK—

TEILCTBe KaHaNORB, "™MeTeoponoOIud U TIUZponorusm,
1951, & 4.
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| AN ATXINEIOB, X.ANPRYAANELCD, O.4-KAICS

K BOIPOCY OLEHKA PASMHBAIIE! CMOCOBHOCTH
PYCNOBOTO TOTOKA

. [Ipy MCCHEeXOBAHHW ABNeHUl, CBA3AHHMX C DYCHOBHMN
pponeccams, BAXHOe 3HAUEHME WMEET NPaBMIbHOE Ompepene-
gMe HepaswuBame# CROpocTH noTora. OaHako mo paccemaTpH—
BaeMOMy BONpPOCY B OMYONMEOBaHHOK AMTEpaType HET eNUHOTO
MHeHNR. [[02TOMY MCNONH30BAAHE CYMECTBYDUHX 3aBMCUMOCTEH
m0 onpenenenun Hepasmusanmeid ckopoctr (X ) ans momens~
HHX W HaTYPHHX YCHNOBHH 38TPYAHEHO, ¥ HEPEARO NPHXOAMTCH
NPOBOAMTE CHeqWANBHHE KCCNEefoBAHMA AAA KORKPETHHX yC-
nopuh.

B cBR3M ¢ STHM HaMH NDPEANDHHATA 3KCNepPUMEETANb-
Haf NPOBEPKA HECKONBRHX HAMOONee pacnpocTPaHEHHHX 33aBH-
CHMOCTEH MO OnNpexeNeHMy HEepasweBaomed CROPOCTH PYyCAOBO-
ro norToxka, HononssosaHd Taxkxe ONyOSIMKORAaHHHE B MEYATH
SKCTIePHMEHTANBHES MATEDHANH .

OKCIEepMMeHTaANbMAA YOTANOBKA ¥ MeTONMKA MPOBEHOHHA
OnuTOB, XapaxTepHCTHKA HCOONF30BEHHHX B OMETAX
MATEPHANOD

SRCNEePHMEeHTH NPOBOZAMAWCE B 38KDHTOM NONEUWEHHH DYC-
nopoj nadoparopuu UrAena peryawpoBaHMA PYCHOBHX MPONECCOS
CAHHUPY » yeTHpex NMpAMOYrOABHLX RNOoTRAax wmpuuo#f B = 20,40,
50, 100 cx, mammok [, = 7,0 + 9,5 M, 3@ MCKAWYSHHEM HANO-
ro norka (B = 20 cm), y XoToporo padoyas NAMHA COCTABAA~

a 3.5 M,

Ing ofecnevyeHw” CNOKORHOIO TeUYeHWA IOTOKA BCEé JNOT-
ki Owmm obopyaosaiy cmcTeMo#ff racurenced Ha BXORHOM yvacT-
ke. Borsmme pacxops Boay ( @ = 10,0 n/cer) uamepmnm Tpa—
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menenzanbreM, a manwe ( &< 10,0 m/cek) = TPEYrONBHEM BO=
AocauBanu. TOPU3OHTH BOAN M OTMETKH AHA (MKCMDOBAIH MED-
HEMA ATIaMy C TOYHOCTER ZO O,I MM. JKNIOHH BOZHO# mOBEpX-
HOCTM ONpEXeNANd HUBEANPORARMEN, -
Ipi MPOBEISHMA ONHTOB DYKOBOLCTEOBANMCE OCHOBHHMH
MpEeMaNK, W3NOXEHHHME B paGdoTe B.C.KHoposa /2 7.

duauerHe HepasMHBanmEidl CKODOCTH HAXOMWIAM KAaK Ccpez~
'HEE BHAYSHME BHYMCIERHHX CKOpocTed No' 3aMepa Ha Tpex
MOCTOARHO 38KPENNEHHHWX CTBOpax. IIpW aToM 3a HepasMHBaK-
IyD CKODOCTE ODHHUMANOCH 3HAYEHME €€, COOTBETCTEOBABIIEE
‘B ONHTAX IBHREHUO NANB OTZENBHHX YacTHI Ha Bcell JMHEe
I0THA.

B radecTEe pasMHBaeMOTO MATEpUana MCMONHIOBAH Dab-
HO3EPHECTHH MaTepuan, MeéXaHWYeCcKMii cocTaB, CPEIHAA KpyI-
HOCTB ¥ CTENMEHD HEOLHODOAHOCTH KOTOPOrO NpeICTABIEHH HA
puc.I # B radn,I,

HommMo xmocTaTouHO GOABWOrO M0 KPYNHOCTH NMANa30HA
TNEeCYaHHX MaTepranos (cewb PASHOBHIUHOCTEH = d ep = 0,I6;
0.40 0,8I; I,23; I,72; 3,22; 7,4 wmM) Guna MCHOAE30RaHA
" [8POBO3HAA H3rapk cp = 0,77 um, WMENTAA OTHWUKE MO
(DUSHKO-MEXaHHUECKUN CBORCTBAM. Raraps ABNAETCA ITPORYKTOM
Cropaunf yris, MMeeT 4WepHH{ oBeT M yZAensHui Bec 2,02,

KpaTknii 0630p M aHAIHS HEKOTODHX pador,
DOCBALEHEHX HCCHEN0BaHMD

llox repaswuBanmeli CKOPOCTBD OOGHUHO MOHUMAETCH cpea-
HAR CKOpDOCTH NOTOXA, NMpH KOTOPoil COGNMA2ETCS NpeAeIBHOS
PabBHOBECHE CHI, ZeHCTBYLMMX HA YACTHIY. Hapymenre nuuamu-
HECKOTQ DaBHOBECHS CAN MPUBOAMT YACTHIY B ABHECHME.

Cornaceo HexoTOpHM BO3apeHusM / I,2 +335 /] cuuraeT-
GH. HT0 Havalo ABUXEHUA LOHHOK YacTHH ONpenenfercs clie-
AYDUAMY BeIWYMHANY: IAMHAMMYECKOH CKOPOCTEHY .‘3{:.! , ANaMeT-
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pOM YaC THIN s( + KUHEMATHUYECKOH BAAKOCTHO XMAKOCTH 4 ¥
ITOTHOCTSD €8 ) ¥ OTHOCHTeXBHOW MAOTHOCTEHW YACTHNH p .

 JeTaHORNEHH OCHOBHHE pacyeTHHE 3aBHCHMOCTY NIfl
AUHAMNYECKO# cxopoctTa [ 2,5

ﬂmﬁ:\‘%—;;g‘?—g = HW F (I)

re  l,~ KacATeNbHOE YCHIME Ha CTEHKE;

' ~ OTHOCUTENBHAY RAQTHOCTH.

pz srow U, kag ycramwosnemo B.C.Kmopogow / 2 7,
NPAKTAYECKM HE BIABHCHT OT TANYOUHN TOTOKAa. KosdfuuwewT o
HIMEHAETCA H JABRMCHT OT PHMIVKO-NEXaHHYECKKMX CBOfiCTDH MaTe-
puamop. B.C.KHOpPo3 JONORHMTEONBERO CPA2WBACT M3MEHERHE KO-
sdpuumenTa (< nng paINMYHHX N0 KPYNHOCTH YACTHL C KpuTe—
PHEM DeXHMA JBMKOHER, 3aNNCaHHHEM B BULE:

Dfl_:y{',ﬂ—‘i c aﬁ?a‘d (2)

Oznaxo, kar noxasan W.M.Mesm /S 7, Gomee mpapuni~
HOH OymeT HEeCKONBKO WHAR 3annch:

ge - P (3)

OTOT RPUTEpEH COCTABIEH M3 3aNlaHHHX BENWUYKH, BXO—
AAQMX B YCNOBHME OJHO3HAYHOCTH. BnepeHe B TakOM BKIE 3TOT
KDATOpHi OnX mpemnoxer bB.A.Oummanow / 3 7.

'panugnse 2ravenus = ;f{ﬂéi} 00 YKA3AHHHM HCCAE-
AOBAHRAM COBNANAKT ¢ IMPAHKYHHME SHAUEHUAMK COOTBETCTIRYID=~
nprx oGnacredl compomuriesus (o6nacts rAagKOTO pycna, ne-
PEXONHAR ¥ KBAAPATHYRAR O0NACTH), YCTAHOBNEHHHMH Daree
ANE XeCTKOID WepoX0oBaTOro KHA B KaHanax /[ 7 /.

Yumrumas cysecrsosesme cpsam mexzy % wu U -

U U, (4)



27.

i.{ i IpAHHMMAF COOTBETCTBYDNME 38BMCHMOCTH ZAR KOS(GPMOACHTE
. gomporuenenus, B.C.KHOpos mpeanosma Tpym pacuerEse {Hopmy-
Hﬂ po onpegencHw I, , COOTBOTCTBYOMUE NEPCUKCHECHHHM 0=
 JACTAM CONpPOTHBICHMIL,
} llpyrie wuccaenoBaTeNM He YUHTHBROT HPUTEDHE pexuMa
il;;mxeﬂuﬂ. b.l.Crynenwyruroe / 9 /, Hanpmiep, CuUMTAET,UTO
~ fipu 0GHYHHX 7aCOPATOPEHX ® HATYPHHX IMyGHHAX NOTOKA
; h> 6 cx pexEM OOTeRaSME YACTHI MOXeT OHTH TONBKO TYpOYy-
. JentEHM, a Qgopwyra paE U, XONKHA -OHTH TONBKO KBAZpATHY-
~ Hoff. COOTBETCTBEHHO 3TOMY OH NPOAAATAET OAEY PACHYETHYD
| 38BHCHMOCTYH, B moropoll U, =f(.‘z‘,a"}.
'}'j'-[ Kparknit c6s0p HexOTOPHX paGoT, ONYGIMKOBAHHHX B
- ocxexHee Bpewsd, NOATBEPRAACT CHeNaHHOe 3amevanHe 00 O™
~ CYTCTBHMF E/MHOT'O MHEHMA NO DaceMaTDHBAEM0MY BONPOCY.
3 OcHOBHNE peSyNBTATH HCCAEZOBaHMH
OGpadoTRa ONETHHX JAHHHX NPOBOAMIACH HA OCHOBAHHR
- yeramopuenaofft / IS 7 cBasM AN HATYDHHX JCIOBHY MORAY Ki-
'HeTHYHOCTSD ¥ OTHOCHTGABHOH IAYOMHOK NOTOEA, 7.6, B Hopue
f;'t.=f (-éf—]. Ha 2ToT rpajur (puc.2) HaHECOHH, KDOME Ha-
‘mMX, xaHEHe HWccrexosassft B.C.Kmoposa [/ I 7, C.K.Pesmumxo
[ 14 7 u B,A.Cryzenuvnnxosa / 9 7. )
Hgﬂunhannbane MARTEDHMANOB HCCHSZOBAHHY OHIO OrpaHi-
HeXO 06NACTED  /, > 6, TAX Kak IPH MEHBMX 3HAYCHMAX
- CKasuBaeTch BIMAENE GOROBHX creHox [/ 7, 16,17 /.
PaceMoTperne NOAYYEHAMX pPE3yABTATOB MOKA3HBAET,
9TO0 HeCMOTDA Ha uMepmuiicA HEROTOpPHH pasOpoc. HNHTHHX TO-
YeK, OHE JOCTATOUNO YOSAMTENBHO HANDCTPHPYOT OPOLOPIH=-
OHANEHYD 3&BHCHMMOCTE EHHETHYHOCTH IOTOKA 0T OTHOCKTENE~
HO#t xpymmocTH wactym ( /h( )e
HeoOxonEMO OTHETHTE HOCKONBKO HMHOH XapakTep (B KO-

 IMYECTBERHOM OTHOmEHWH) AJMA H3TapH, YT0, NO~BHAHMOMY, CBf=-

Ll
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AHO C OCOOEHHOCTAMM (M3SHKO-MEXaHWUYECKHMX CBOUCTB €@.
Iia nmecYaHO-TpaBEINCTHX MATEDHANOB AHAAHTHYECKOE
JpaxeHHEe 3aBMCHMOCTH Fe=f( 2 ), MOAydYeHHOe MpUOAUEE~-
[0 MeTOZYy CpenHUX, HMEEeT mu::

e =Lso%( 5~ d (5)

SaBucuMOCTh (5) MO3BoNfeT samucaTe (GOPMYNY IO OM=
‘pesienenmo Hepasmuzammeit cxopocr: ( %, ):

U = 1,25 (hd}” 25 (6)

U =139 {kd)ﬂ’ﬂ ¥/cex, 61)

KOTOpAR B CBOD Ouepeid ABIAETCH USBECTHOW 3aBICUMOCTEHR
..ﬂmemmanmna [ 97, BO C HECKONBKO WMHHM KOZHIUIMH~
mou (1,25 Buecro I,IS m coorBercTBEHHO 3,9 BMECTO 3,6).
’ TMETHM, UTO paHee B.H.CTyAeHMUHMEOR NpuHMMAN KOpPANEEHT,
- pamut 4,0 / 13 7.
B KpagpaTuusuit BHA BSaBHCHMOCTH [0 OMpPEJEICHMD Hepad-
3 . MMX CKOpOCTell NpH3HAETCHA  MHOIMMH MCCHIEA0BaTENAMM
B.'BL. I3 7. OzRax0 MpEeZAOXEHHHE SABUCHMOCTH OTIMYADT~
| KAK N0 CTDYKTYype, TAR ¥ MO UYMCNCHRHM 3HAUEHWAM BXOZ -
I B Hux xoapunuenrtos. [o3aToMy pesaynbTaTh NMOZCUSTOB MO
~ HMM HepejKO ZADT CYMeCTBERHHE DACXOXAGHAA B BENMYMHAX
ﬁ OXHAX M TeX Xe ycloBKil.
' Ina Toro, 4YTOCH DENMTH BONpPOC NpaBWNbHO, HEOOXO0—
g YTOUHATE B3ABHCHMOCTE MO ONpeZeleHAD AUHAMMUECKOH
'.11"' OPOCTE ¥ BHACHUTH XapaKTep SAKOHA pacHpejieleHKA CKOpO—
et ¥ saxoma conmporusiermit. [lo3TOMY MH NMPOM3BOZWIN HE—
mnénnn ANA BHUMCIGHMI BEIMUMHHE AMHaMMuecxofl ckopocTH
s‘ll!l 38BUHCHMOCTH ﬂ.,l= Jgﬁ . o pesynsTaTaM BHUHCIE~
m Ha PHC.3 MpeAcTaBieHa CBASh Pt = ;"{ f2), anamnTH-

o

1
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ecKOe BHpaxeHue KOTOPOM yAOBNETBOPAET ypABHEHMOS

3= 0,118 ( f)°, )
Nozcrasnsn smavenme &, us (6) ® v u3 (5),m0-

q# af

U,=0,1684g"d k | (8)

"~ Kax yxe ormeueso, B.C.KHOpOs B peaynsraTe GOIBuo-
._-- heMa MCCNeOBanKi MpuEeN K BHBOLY O HE3aBMCHMOCTH
AMHAMMUECKON! CHOpOCTM OT INYOMHH NMOTOK&, YTO HE COrJa-
.".',, C nonydcerHOW Haum Qopuyioift zuA ‘Hﬂ_ (B) « Ograxo
- meenezopannax B.C.Kuoposa / 2 7 u3 564 onuroB Ooxee
.: iponezrenn npH B{& < 6, NpUYEM 3TO COOTHOWEHUE EEPEAKO
eINHNOH ¥ MeHbme, D TAKHX JCHAOBMAX MCNONE30Ba~
' mpmmacmrn pagnyca BMecTO $aRTHUECKO# IayCMEH
01 !I:a IaeT 3aHMKEHWE B BHUNCIEHUAX 5{ a0 90% » 3asi-
CTH OT COOTHOmEHMA B/, « ‘
: L .,’ llosTOoMy Ans conocTapiAerus (8) ¢ OMUTHHMM JaHHBENMH
~ BJC.KHOpOZa GHIM MCHONL30BAHH NMWB DE3YNBTATH ONHTOB,NPO-
"':j..-m.r B YCIOBHAX, CIM3KMX K YJCAOEBMAM INOCKO# sagaun
X ;’; > 6), a 3HAUEHHA AWHAMKYECKOW CKOpOCTH GHIM Nepecyl-
~ TaHH ¢ yueroM daRTHYEcKOM IAYOHHAH MOTOKa /2
llounuM0 YKA3aHEHX MATEpPMaNOB, MCNOIR30BANMCE M pe-
S TaTH wccnegosanult I.K.Huxutnna /[ 6 /, MOCKONMBKY B €ro
T ... ax Oun NMpUMEeHEeH QOoTOMETDHYECKNM MeTOZ, NP KOTOPOM
faYeHHe ZeHCTBRTENBHON HWH KOM CKODOCTH MOZCYMTHEA-
10Ch 10 COOTHONEHHD ﬂ =-V ¥, +) IAA TPUAOHHOTO
G =' 088 MOTOXA, ¢
'-'F PeaynrraTd cpaBHeRMs BEAMUMH IMHAMEYECKOM cKOpPOCTH
"* 10 (B) ANA {lecYaHO~-TPaselMCTHY MATEDHANOB C OMHTHHME JaH-
.._.-:_-_; i IOKalaHy Ha puc.4, Kak BUANM, ONHTHHE KAHHHE BCEX
CenenoBanui AOCTATOYHO YAOBIETBODHTENIRHO NOAYKHADICH 35=
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Pc.4., Pesynsraru conmocTaBieHuA BelMUMAH o
no jopuyne (8) ¢ ONWTHHME SHAYCHHUAMM,
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pucumocTn (8). Heworopuwi#l pasCpoc TOuer OGBACHAETCRA Cpap=-
HHTENBHO HEGONBUOM TOUHOCTHEN M3MEDEeHHMs YKJIOHOB B aAadopa-

TOPHHX YCNIOBMAX, OCOGEHHO ANA MENKHX Bparuuii mecuaHHX
MaTepuanoB. PesyrpTaTd CpaBHEHHS MOIBONANT PEKOMEHZOBATE
(8) kE MCrnoONB30BaHMN AIA OAHOPOAHHX HECBABAHHHX NecUaHO-
PpPaBelMCTHX MaTepHaloB NpH jgp > 0,15; 0,20 wmu,

llepefinem Teneps X BOMPOCY O 3aKOHE pacnpeie]eHHs
CRODOCTEH ¥ 3aK0HE COMPOTHMBIEHWH ANA NOZBHXHOI'O ZHA MpK
pexmse HepasubBapumx ckopocteit. Uccnegzosanuamu /[ 7 7 mo-
K83aHO, 4YTO 9TH 3AKOHH ANA XECTKOTO WEPOXOBATOTO OCHOB&=
Hif OTHDHTHX MOTOKOB aHANOIHYHH B8KOHAM JNA KPYITAHX TpYy0
C NeCOYHOll mepoXoBaToCTEW. BHBEZGHHHE 3aBHCHMOCTH MMEDT
SHAYMTENBHOE DKCIEDIMEHTANBHOE M TEOpPeTHUYECKOE 0GOCHOBa-
gue [ 10 7.

Ing ycnosult nogemxHoro xxa B.C.Kmopos / 2 7 momyc-
KaeT MCIONb30BaHHe 3ABMCUMOCTER, BHBEJEHHHX INA EECTHOIO
AHA OTKDHTHX MOTOKOB, JA NMOATEEPXASHUA 3TOI0 MH BOCIONE-
3oBanuch panHumm B.C.Kmoposa [/ 1,2 7 w Hamuwmm, [pE sTOM,
HCXOXA M3 TOTO, 9TO KO2POMUMEHT CONPOTHBIEHHA NDPH KBajpa-
THYHOM pexiMe eCTh (YHKOMSA OTHOCHTENBHOH WEepoOXOBATOCTH,
Bupazaemolt uepes IKBEBANEHTHYD mepoxomarocTs - K [ 7 7,
BCE OnMuTHEHE JaHHHE OMNH MepecYdTaHd No NpeloXeHHOH

B.C.Knoposox /[ 2 ] aa:ancuuncm, CEBA3NBanme d{:p c K:

K =ﬂa;, , (9),

e K - axBUBANEHTHAA WEPOX0BATOCTS;
P - Gespasuepusit xosddummerT, yuMrHBanmki# pasmep-
Hoe™s ( P =0,4 ana mu,’ ,ﬁz 0,785 ana cm).
JEMBEDCANBHHI 3aKOH pacnpefelelrs CKOpocTell mp
PEXMME C NONHHM NPOABIEHWEM EHEPOXOBATOCTA INA KPYIVIHX
TPyO, Kak nazecmn [ I0 J BupaxaeTca 3aBHCHMOCTBNW:

5?54}% > 8.5 (10)
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a 3aKoH cnnpn:.-nnnennﬂ mocie samens J Ha A

-..!=,'£I- Dé’—&r’-l- 1}53. {II}

Ha pEc.5 zaHo rpajuueckoe N300paXEHUE 3ABUCEMO-
et (I0) ATA RPyTIHX TpyG, MO omuraM Haxypazxse. Tau xe
OpEACTABICHH 2KCICPUMEOHTANBANE TOUKE: 1) ANAA XECTHOrO
MEPOX0BATOT0 ZHAa B NPAMOYIOABHOM NPMaMBTHYECKOM pycLe
NPA 3aBEXOMO KBAAPATHUHOM pexuMe; 2) AIf° PASMHBAEMOTO
pycna NpH DeEMME MNMpeienabH0 HeDASMHBANMMX CKOpocTelt.
Hax BuZHO ¥3 rpajmka, yEMBEpCaNbHHU 3aKkOH pacopexpele-
HHA CEOpOCTeff ANf DASMHBAEMOTO DYCNTA BHPAXAGTCS SaBHe

CHMOCTED:
= S,T%E_ ;| Egﬂ-l {IE)

8JalOTHYHO! 3aKOHY XA XecTROr0 WMepOX0ZaTOI'0 pycla MpH
KBafpaTHYHOM pEXUME O0TEKSHUA,
3aKOH COMPOTHBIEHHA B 3TOM CIYY2@ HMEET B}

= 4,00 + 4,25 ieTS)

BnepsHe B TakoM Buze ypasHemwe (I3) mpeanomeHo
A.l.3erxna zns xecTHOro mepoxosaToro zEa / 7 /.
~ Hemonpays Te Ze MATEDNANN, MPEACTABWM SAKOH pac=-
NpeneneHds CKOpocTeR B cTeNMeHHOM BHZe (pHC.6):

U I75
=81, ()

OZMHEKOBHM NI IEGTHGPG M TOJBMEHOTO JHE.
SaKOH CONPOTHMBIEHKA BHPAXAETCH B ITOM CIyIQE TAR:
Uy I75
L=5,75 ()" (15)
[puBefienrne MaTeprany CBHACTEALCTBYDT O NOCTATOU-
HO YXOBNETEODHTENRHOM COBNSISHAM o OIMHTHHMH FAHHHMY 33—
Bucumocre#t (I2), (I3), (I4) m (I5), BHPEHEHRHX COOTBETw
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0 BEHHO B JorapufuMMueckoM M CTeNeHHOM BijaxX. [losToMy He
.gpu;uman.nﬂercﬂ BO3MOEHHM PENMTE CNOP Pas3NUYHHX HaAnpaBie-
.pm B ©TOM BOmpoce. OjHaxo clexyeT OTMETHTE; 4YTO CTeNeH-
X HOE BHpaXeHHME STHX BaKOHOE Goxee yAoOHO ANA NPAKTHYECKO=-
10 NpUMEHEHMA,
- Uenonsaya sasucumocty (5) u (7), MORHO NONYUUTH
‘BHpaxeHMe ANA KOphuuuenTa CONpO EHMA B BABMCHMOCTH
ﬂ“’ OTHOCHTENEHO# mepoxXoBaTOCTH v 120 Gonee yAOOHO,
yem (IS):

0,15
: F=52 () (16)

BHBOAH

I. Pexuw HepasMHBanmUX CROpocTefl ANA OXHODOZHHX
NecYsaHO=-TIPABENMCTHY MATEDHUAJNOB NMPaKTHYECKHM INGOH KpYyHHO-
CTH (c{cp > 0,I5 - 0,20 mMmM) OTHOCHMTCHA E KBaZipaTHUHOM
ofmacTe compoTHBIeHM{, 3HaueHMe HepasuuBapmell CKOPOCTH
MOXHO ompegenut: no (6).

: 2. Benmuyna AWHAMHAYEecKOM CKOpDOCTHM NpM DexuMe He=—
pasMHBapEEX cROpocTell MoxeT onpexeiATECcA no (B).

5« KoohpuudeHT COMPOTHRICHAA AAR MOZEMEHOI'O pyc—-
18, CNOXEHHOT'0 M3 OZHOPOZAHHX MO KPYMHOCTH YaCTHI, MOXHO
‘BHyMcauTs no (I3), (IS) mam (I6).
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¢ .M. ADAEB

K MPOENEME OCBOEHUA MNOMMEHHHX SEMEID
PEK NMPEATOPHO{ B30HH B I'VCTOHACEIEHHHX PAHOHAX
PECIIYBINK CPEIHE[ A3HH

Pern Cpenreit ASHM HAYMHANTCA B ropax B IAaBHHHR
ACTOYHHK HX NMHTAHHA -~ TaWmUe I'OpPEHE CHEera M JNeJHEKH., B
HeConsmoft Mepe OHM NMUTANTCHA TI'PYHTOBHMHK BoZamm. JacTo
BECEHHNE NMBHEBHE IOXIAM KPATKOBPEMEHHO 3HAYATENBEO yBE-
JAYMBANT PacXOAH BOAH B PEKaX,

Buecre ¢ BOZOM pEeKm HecyT BIEKOMHE JOHHHE HAHOCH,
npeacraBIANmUE OCIOMKH TODHHX MOpOX, KOTOpPHE OKATHBAACH
0 myTH, €We A0 BHXOAA PER H3 rop, NpeBpamanTcA B Baly-
HH, OYyIHXHWKM, I'albKy, rpaBHil, NeCOK, HA3HBAEMHE DETHHM
ANIDBUEN ; MpOLeCcC MBMENBUYEHHA WX NMDOHCXOAUT M HUXE MO
Bce#f AnMAe peKu, IT™M HAHOCH CONBWOM Tonme#! OTAATANTCHA B
nojiMax pex Ha pPABHRHAX, MOCTENeHHO yOHBafd B pasMepax K
yeThAM pex. Tonme annpmEMA B NMOMMAX DEE B NpPEAropeax
00HTHO cocTaBnAnT 20-40 M, B HUXHNX TEeUeHHWAX GONBEUX
peE pocreEranT 60-80 M. Ha BHXOZEe W3 TOp B cOCTABE AOHHHX
HAHOCOB mecka wano - 7o I0%. B yzanemwsm oT rop Ha I100=-
I50 gu anawpBuif moliM mpexcTaBIEeH CMECHY MEIKO# TI'alERH C
rpaBHeM W mecKoM (mecka 25-35%). B yaanenms OT rop Ha
400-500 ¥m mojiMH peK CNOXEHH MEeCKOM C HeGONBNMM KONNYecT—
BOM MeIKOro rpasuf. Ha OOnBmMX yjaaneHMAX anmoBulf mpepcras—
ZeH MENKUM [ECKOM.

Kakx msBecTHO, IIeCOK, BIEKONMHi{l pEeKaMH, SBAAETCH
ConbuKM OWYOM ZNA MPPHTANME M THADOSHEPTSTHKH: MNPOHMKAS
B EQHBNH HA BOZ03a00pPHHX yaXax,0H 3aHOCHT MX ¥ CYMECTBEH-
HO yMEHBLSET NpOMyCcKHHE cnocoCHOCTH., EXZerofHafd OYHCTEA

Kananop nr mecka, HanpuMep, B Yalexmcrane zocTEraer 40-
50 man.M°, JipeBEME MOUMH DEK HA DABHMHAX SAHNMADT OrpoN=
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gHe NMPOCTpaHCTBA, NMPHKPHTHE MEIKO3eMaMu (NpeHMymecTBEH-
HO MECCaMH, JNeCCOBMIHMMN CYIIMHKAMU M cynecsuu). COBpe-
f?“;tg NOMMH peK Ha DaBEMHAX 34HUMANT IMDG Y&CTH ZpPEB—
_,,;, BAZMKO , MPEZACTABAANT COOO{ MOBTODHHE 0GpasoBaBuA

A. Y MalHX pex mMpHMHEA COBpEeMEHHOH noiuw Ha pap~-
HEEBX, B HanGOolee DasSBMUTHX MECTAX AOCTHIaeT OCHYHO
0,5-1,0 Ku, y PEK CpeAEEX pasMepoB X0 2-3 KM, § GONB~
ux pex (Cuppapbs, Amyaapss) 0 5-8 Ru.

Korga=-t0 Ha papHMHAX I'ODHSOHTH BOAH B PEKAX

IxaercA # Teneps, [lofMH MHOI'MX DEE B HHUAMEHHOCTAX A0—
CTHIanT YPOBHA OKDYX20mUX 3emMelb, & B pAJe CIOYyYaeB 3HA-
UHTENBHO NpPeBHNAKNT WX, STO ABJEHME BECHMA BHDAXEHO B
iiaunnar Avynapsu ¥ CHpAapbd, WTO NPUBOZMT K OCOXBMMM M
lpnlu KaTacTpojigecKuM HaBOAHEHMAM, BHcoOxoe cTOAHME
 MOMM pex B HUBMEHHOCTAX M NPOAOIKEGHME WX MORBEMA — AB=
l?nne HeoTpanHOE, OT 9TOr0 HMIMEGHHOCTE B XONWMHAX DPEK
efpazapnr CAM30CTBE TPYHTOBHX BOA K NMOBEPXHOCTH 3emun,
Q._Hacwm 3a0onauusapTcA. HCcKyccrseHEH{ mogBeM IrOpH30H-
:?n BOZH B DEKAX CTDOMTENBCTEOM HA DABEMHHHX yJacTKax
BOIOXPaHMTHIHHEX MAOTHH, OCOCEHHO BHCOKOHAMOPHHX, KaK IO-
!gaunaer NMpaKTMRa, BEChMa JXYAUWSET NMOYBEHHO~-MEIRODATHEB=—
HOE COCTOAHME ORDPYXamuAX SeMels.

HuasMeHHOCTH B JONMHAX DPEK, T.E. APEBHENOHMeHHHE
'HHIRE NOKpuTHE HeConbwolf Tonmelt MenkozeMoB (aAIUBMANE~-
‘HHe moyBn), HacumawTcA TPYETORO{ Bozofl, mocTymapmedt us
!ll nyreM (QUIBTPAOMM NO CIO® APSBHETO ANNKBMA, NOLCTH-—
Iapmero noBepXHOCTHEHN TDYHT.

A
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YpoBess CTOAHMA IPYHTOBHX BOX HA STHX 3eMIAX NOX-
'HOCTHD SaBHCHT OT I'OPHSOHTA BOJH B DeKEe M HOIeOnercH B
CTPOTOM COOTBETCTBHM C HEM, IJTH HHSMEHHOCTH OOHYHO coc-
-rapaapr 50-70% or ofmere §omza OpomAaeMHX SeMeIh B ZONH-
H&X peER.® NpeACTaBNAnT cOOo# MAcCCHBH JABHO OCBOEHHHX B
CEeABCKOM XO03AMcTEE 3eMens,

Bruskoe cTofHME YPOBHA TI'PYHTOBHX BOZ K MOBEPXHO=
CTH BSeMIN B HHSMEHHOCTAX DEYHHX JOJKH M 3aCONEHHE ITHMH
BOZaME RKODHEBOTO CNOA MOYE BHBHBAET GONBNHE TDPYAHOCTH B
HCTIONbS0BAHMM 3€MENE B CEeNBCKOM X03flicTse, Tpelys ycTpoi-
CTBA JOpOTroft B CTPOMTENABCTBE M SKCIAVATANUE ZPeHAXHO~KOJN—
JAerTopHOR ceTm. Bopn0a ¢ saconeHHeM MOYB TPYHTOBHMH BOZa—~
MH NPEBENA K MPAKTHKS BEZIGHAA NDOMHBHHY MONHBOB, YT0 yBE—
ANYEBAET NMONHBHHE HODMH BOAH. TO ecThs ZOpOTym MpPECHY® BO-
Ay CT&lH C NOBEDXHOCTH HATEETATH BHYTPH 3eMIN W BHOMDATEH
€€ OCONOHEHHYD M3 IMyOWH Yepes ApeHAX H KOLIEKTODH HA
copoc. Tak He Nyume J¥ MOHMSMTE TODPH3OHTH BOZH B pekax?
OxasuWBaeTcsi, 8TO MOXHO CZENATH C NOMOMBY CAMMX PEE OYEeHB
APOCTHM HOyTEM M ropasjo ZemeBAe, YeM BAHMMATHCA APEHAXEM .

[lyTem HEXeHeDHHX HaOTOAEHKH 38 peRaMH Cpennelt Aamm
B OCOGEHHO WHPOKOr0 MSYUEHHR WX B nmociensue 40 NeT B 06-
A8CTH I'HAPONOTHH, DYCUOBHX MPONECCOB, TPAHCNOPTHDOBAHNS
POKAMH ZIOHHHX W BIBEMEHHHX HAHOCOB, ABIGHHH pevHOf apo=-
3md, Gopmupopanus nothv, zedopmamme pycexn Y ONOTHH, BOMpPO-
COB DEYHOM I'HADSBIMKA OCHADYXEHH CJejyomEe S8aKOHOMEDHHE
ABACHAA B COBPEMEGHHOM ECTOCTBOHHOM OHTE HTHX peK:

I. Ha pasmuEax mpozonzaeTca, co Bce Gonee HapacTa-
oEe#t WHTERCHBHOCTED, DACHMDEHME MNOiM PERK NMyTeM pa3NMHBOB
KOPeHHNX Geperos.

2. Yem mmpe moMma pexm, TeM MHTEHOHBHES® pera pas-
MHBEET Gepera, TaKk KaR JUMDeHHe mNOiM ONaronpHATCTBYET
. OZTYXAGHED R GOKOBEM CBANaM MOTOKOB BOXM.
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5. TparCnOpTHpYyOEAH CNOCOGHOCTE PEUHOrO MOTOKA
| JOHHHX HAHOCOB HA PABHMHHHX yYaCTKax CO BpeMeEeM Bce Go-
Jee ociaeBaeT BCASICTBHE DACCEMBAHMA PEYHOTO MOTOKA,
‘ y HaGIpZaeTcA NOCTENEHHEH) NMOABEM NOBEPXHOCTH moiM

4, [IaBOZKQBHE NOTOKM BOJAH B DEKaX HA DABHMHAHHX
yuacTRaX HacHmMavnTCs AOHANME HABHOCSMM IJIaBHHM 00pasoM 3a
‘¢geT CoxoBoft aposum, T.e. pasMNBa Geperos, NOZCTMIASMHX
JPEBHEM ANNDEMEM, & Takke 3a cYeT PA3MHBA BHYTDHIIOMEH=
HHX TPYATOB. TaKOE MSCTHOE HACHMEHHE DEYHHX MOTOKOB JOH-
1. HAHOCAMH ¥ MECTHHE NepeMEenesNf MX B HECATKH pas
He nepemMemeHull NOHHEX HAHOCOB, MOCTYNADIMX M3 IOD.
boroBas 2po3mMA OHCTPO NPUBOAMT K NEPEHArpY3Ke
(g:bunm MOTOKA BOXM JOHEHMM HAHOCAMM, YTO ABAROTCH OPH=
muﬂ ofpasosaHuit mepexarorR (mMecTHHX oTinoxenzfi), npueo-
I B CBOW ouepeAd ¥ OOKOBHM cBanaM (ONyNZAHMKW) DEUHO-
"‘g noToKa, K 0Gpa30BaHMD DYEABOE ¥ IPOTOKOB, INOCOB K
mm AeQOpPMALMAN mojimi.
DOs YeM pera MeHBUMX pASNEDOB, T.&. C MEHBUMNH IIa-
Eponﬂ:amm pacxozaMyM BOJH, TeM COBpEMEHHaA nofiMa ee Ha
PaBEEHE O0Nee DasBuTa B WMPHEY OTHOCHTEISHO ONTHMANEHO
-mnﬁxnmuﬁ WAPHEH DYCNa AAA MOHONMTHOI'0 MPOXOKZEHME Na-
--_Inmﬂsux pAcCXOn0B, MO NpdIMHe Manofl TpaEcmopTHpyome# cmo-
COOROCTH NIOHEHX HAHOCOB MOTOKAMM BOAH, Mamwe peku ¢ ma=
BOAKOBNMM DACXOZaME BOZM KO I00-200 m3/cex wvenT MUPHHY
no¥uu Ha paBHMHAX (B Hasm(omee pPasEBMTHX Mecrax) B 20-
25 pas NpeBROCXOAANYID ONTEMANEHO HEOOXOAMNYWD,
| Pexu cpepHux paswmepoB, C NAaBONKOPHMM DACKOZAME 70
1000-1500 %°/cex mienr nofimy, B 5-I0 pas npeBOCXOZAmME
ONTHMAaNEHYD NaBOIKOBYD WMDMAY pycla.
6. AnnnpuanbEHe pycla, ecnd NMpPeKpaTHTs pocTyn (mo-
CTynnenuAa) B HUX JOHHEX HAHOCOB, BCKOPE 3arnytisOTCA ny-

o)

i
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7€M DasMHBA JHAa, B pycrax CHOXeHHHX .KDYITHOBEDHHCTHMH
rpyaraMn (cMech: KaMHA, TpaBHsd, NECRA) TaKOe 3arnyOIeHWe
Rocrraer I,5-2 M. B pycuax, CIONEHHHX NECHEMH, SATITyC-
JAeHEe JHA NpHMEPHO BABOe OGoxsme. [lpomecc sarmyOIeHHH
IHa OCOWYHO 8aBepuaeTcCs B TeueHHe 2-3 Jer,

' BTO0 ABIEGHAE XOPOMO MPOCHEXMBAETCH ¥.BOZO3ACODHMX.
NAOTHH, NeperopaxuBapmUX DYcIO peKH, C mocTpoixoft- mroTu—
HH JOHHHE HAHOCH OTHIAANBANTCA Hepel NAOTHMHOHR, BCleA-
CTBHE CO3ZaHHOI'0 MOANODPA M YMEHBHEHMA CEKOPOCTH TEeYeHHH
BOAH, T.e, MPEKDAMAETCH MOCTYNIEHME ACHEHHX HAHOCOB B
HEREHE Osed, B OTBOZAmMEE DYCNO DeKH, GIArOZapA 9eMy pyc—
f0 38 NNOTHHON HaYMHAET CGHCTPO 3arAyCnATEEd., B ecrecT—
BEHEHX YCHOBHAX 3T0 fABNeHHMe HAGNOZaeTCH HA WSOTHYTHX
yuacTEax pex y Geperos BOTHYTOr'0 OUepTaEMs (IIecH),Kyxa
AOHHHE HAHOCH MOYTH He nocrynaw?, INyONEA BOAH HA M=
Cax ompezexseTcf MO coOoTHOWeHHN Hyx = (I,6~17) H, Tme
H - cpezuns ruyOmHa BOZH B pexe., HecomEeHHO, ecCHE peky
CYBKTHh GOKOBHME OTPaxjeHMAMY JO ONTHMAIBHO HEOOXOLUMOM
IMPHHE, HCRIANYME 3PO3HK OEpEroB M BHYTDHNOHMEHHHX HAHO=
COB, TO DEKA HBUHET YINYOXATHECH, DA3MHBAA ZHO. 5TO NpO=-
H30HZET HE TONBKO NOTOMY, UTO DEUHOR MOTOK OyAEeT OCBO=-
OOKE6E OT Ipy30B, NpPeACTABASONEX NPEAMETH OGOKOBHX pas-
MHBOB, HO M MOTOMy, UTO COCDE/OTOUGHHH} IOTOK B CyXeH-
HOM pycne mpHOOpeTaeT SHAUMTENBHO GOMBEYW BIEKYHYD CHIY,
OnpezelifAeMyn BHpaxeHHeEM S=)HJ, rae) = oGbeMmEui
BeCc BOAH, H - raylmma, J = YRJIOH DERM.

HsnoxenEne iONOKEHMA MOSBOAANT ¢ MONHON YBEpeH-
HOCTBN YTBEpXAATH, YTO €CJHN DERy Ha DABHEHHOM YYacCTKe
CYBHTD A0 ONTMMANBHO HEOGXOZMMON WHDMHN GOKOBHMM Orpam-
AGHHME, MCEINYAONMMH OOKOBHO® SDOSHM, ¢ MDHJAHHEM pyCHY.
HODMBNBHHX MSIMO0B, TO Wepea 3-4 Tofa NPOM3OUAYT caexyo-
e XO3AMCTBCHHO-NONESHHE M3MeHeHMA B OHTE pexrm.
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I PycHO pexy SHAYMTENLHO yIAYOMTCA, COOTBETCTBEH=

' H§p NOHKSHTCH TOPWSOHTH BOJH B PeKe ¥ CTOAHME YDOBHA I'DyH~

TOBMX BOA B €€ JOMiH® Ee MeHee vem pa I-I1,5 m, uTO 'Oxaro-

- NPMATHO DORIWAET Ha NMOYBEHHO~NENMOPATHBHOS COCTOAHHE 86—

‘Mens B HUINCHHOCTAX, Pexy mpEOGPETYT B 3HAYMTEABHQ GONE-
‘el mMepe cBolicTBA RONNEKTOPOB, TeEs. YBEIMUMTCA COOD MMHU

eTOXA I'DYHTOBHX BOJ ¢ OKpyxawme#t MECTHOCTH M IOCIE IABOZ~
¥OB BOAH B PeKax (yAeT SHAUMTENBHO GONBUE »

2. Pyexno pexu B momepedsEHX opMax cTaHeT paBHOMEp-
i, [pomyckuas cmocOOHOCTH €r0 3HAUMTENBHO YBEAMUMTOA.
JlperparsTcs HABOZHEHWA B NMABOZKM Hu3MEeHHOcTell M OTTOpKEH-
HHX ODofiMemHHX 3eMeNb, TAK KaK OHM CTAHyT AOCTATOYHO BHie

OTHOCMTENHHO ZHAE DOKM,.

3. lipegpaTaTcA MeCTHHEe HNepeMemeHMs NOHEHX HAHOCOB
B HaBOARW, BCIEACTBME NPEKpaNeHWA MECTHHX pasuHBOB Gepe-
TOR W mofineHHHX oTnoxeEMit. [Ipekpamenme GOKOBHX PasMHEOB

. MCEnmpuHT O0pas®BaHMA NepeKaToB, NAecoB, OTMEAEH#, KHOC M

ADYTEX nopo0HHX oOpasosaEdft B pycle, yXyAmaouuxX paBHOMEp-

HOE NpOTEHAHHE BOXH M ABEMEHHE BIEKOMHX HAHOCOB.
4, HaMHOIrO yMEHBNMTCA KOGIMYECTBO ABMEMMOI'O Necka
B pycnie PeKH M MOCTYINEHME €r0 B BOAC3a0OPHHE KaHAMH,
T4, YMEHRUATCA 3aHECEEWE MPDPUTANUOBHHX HAHAIOB'NMECKOM M
padoTa no 0YMCTHE HX, SHAYHTENBHO OGNETYHTEH BKCIUIyATaLUS
BOZ03aGOPHEHX Y3IO0B. |
5, loTepm pewmOfl BOAH HA MCIApPEeHME yMEHBHATCHA BO
CTOABKO pa?z, BO CROIBKO CYXEHHOE DYCNO CTaHET MEHbEE mu—

. DMHH cymecTByPOme#d sarTaniupsemoit noiiMd B nasoikmM. [pomamo-

cTpupyex ® umdpax Ha npurepe pexy Yupumk (TamkeHTcRas 06—
nacTs) Te Xo3slicTBeHHHE BHIOZH, KOTOpHEe OyAYT MOJNYIEHH OT

CYREHMA DeRH B DaBHAHHON MECTHOCTH.

Yupuug - THIMYHAH PEKa MPEATOPHOH SOHH C OCHTHHMM
Nas opxoBuMy pacxozaM# oz 600-I000 HachE H NEKCHHHMH
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pacxogamu 50-I00 u°/cex. lnomazs OPOMAEMHX SEMEIL =~ QKO-
10 300 THC.TA, B TOM UHCHe MAOMSAM B HHBMEHHOCTHX JONUHH
PEKH C JPeEaXHO-RONAEKTOpHROH ceTsm (OTKpHTAa# I'OPH30HTRIE~
Has CeTH) COCTABIADT ORONO IS6 THC.IA. JUACTOR Pexm, MO&~
aAexamull CYKeHHMD (0T BHXOZAA M8 TOD ZO YCTEH), MMEET NpOTA-
xenMe oxono I30 mM; mEpraa coBpeMeHHOR NOlMH peRM Ha 3TOM
yuactke I-2,5 KM (B cpezmenx I,5), cuoxera moitMa cMecip
RaMHf, TPABEA M NMECKA ¥ SaHAMAET MiIomaxs oxomo 20 THC.TA.

Ecoin peRy Ha YKasaHHOM HODOTAXEHEE CY3HTE GOKOBHMH
OTpPaEfeHNANH, OCTABMB DyCNY ONTHMANBHO HEOGXOXMMYN mNHDH-
gy - I00-IZ20 M, ofecHeYWBADIYO OPONYCK HaWOCONBUEHX HABOJ-
KOBHX pacXofoB, T0 BHCBOOGOAATCA NOlMeHHHEe 3cMnM ¢ OOROB
o0meit mnomazsm A0 I8 THC.Ira, BHAYMTSIBHYD YSCTH KOTODHX
(3=4 THC,.Ia) pera cama Moraa OH 3aKONEMATHDOBATE 38 4=
5 ner cnoex mna po 20=25 cM, T.8. JI0 COCTONHWA, NPUTOX~
HOT'O MOZ MOCEBH 3EPHOBHX KYABTYP H KODMOBHX TPaB, ©CIH
9TH BSEMIM NpeABapHTENBHO pacniaBMpOBaTH. HET COMHEHHA B
TOM, YTO B OONBEKHECTBE OCBOOORZAEHHHE MOWMEHHHE BEMIE He-
SaMeJITeNbH0 OHIM Oh MOZTI'OTOBAEHH NOJ CeXBCKO® XO3sAlicT-
BO M C&IH 3aMHTEepecOBaHHHMK OeperoBHMM ROIX0BaMH HAHECE—
HAGM ITDHBOBHOH sewiw, He JOEXMZAd €CTECTBEHHOTO KOXBMATA-
X8, TAK K8K JJNA HEX peqYHHe NOiMH ABAADTCA eJMHCTBSHHHM
Pe3EpBOM IJIA YBeNWIeHWA 2eMenb, Cymemue D,YHDUME H MOHA-
XCHME T'ODHSOHTOB BOZW B Helf mo 1,5 M HCERIDUMT HEOOXOIH-
MOCTH JPEHAXHO=KOINEKTODHOK CeTH Ha IICmMaz® He MeHee e
I00 Tuc.ra.

B cHcTeMe MPPMTIANHOHHWX KAHANOB, MHTADMUXCA BOKOI
B3 Yupuura, exerojEias OUMCTKE OT NOCTYNADHET® B HMX TecKa
(okoxm0 600 THC.M®) yMeHbmmTCA NMpUGIM3ATENsHO B I0 pas.
lorepr BOZAH HA MchnaperMe B YupUMKe P NEPHOA NABOZKOER
(vapT=-MOEE) ¢ cymecTsyomeil saTanawBacMOit MOOmMAAE 0O MMM
COCTABIADT OKONO I00~I20 MAH.M° (B CPemHEM CINOM HCmapie-
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'MOft BOAM 3a yrasamEOe Bpemd - 60 cu). [Ipx cyRenuEm Dekw
‘9TH mOTeDH CTaHYT He Goxmee I0-I2 wim.m®,

kL - Motepu BOAH HA HAIBTPANMM® PEKO#.B MABOZROBHH ne-
DHOZ, T.¢. HA HaCHmEHKe IDYHTOB COBDEeMEHHON ® ZpesHel
QOfiMH COCTABNADT OTDOMEOe KONMUecTE0. [IpE CyReHMM Dei
i. KaK CIeACTBHMe, NMOHNKEHWM JHE M TODASOHTOB B peKe Ha
‘I,5~2 ¥ moTepH BOAM HA QUABTPAUMD YMEHBEATCH, MO CKPOM-
. EEM NOZCYeTaM, Ha I150-200 WNH.MO.

: BoaH, COXpaHEHEO} B peRe TONBRO OT MCHAPEHMA,

~ XBaTHT HA OPONEHHE OTTODOKERHHX NMOWMEHHHX 3eMenb. M Ko-
'HEYHO BHTOAHO BTy BOAY TPEAOCTABIATH NMONEIHHM PACTEHMAN,
RYIBTHBMDYA MX B nofMe M McnapaTs ee Tparcmmpanuedt.Boar-
mEM BHHTDHDEM OT SAPETYINPOBAHEA pycla pPeRE OYAET ¥ TO,
~ 4T0 NpHOpexXHHE XO3ficTBa MEpecTanyT Tepners eXerofnHe

' [IoTepH 3emMenb, MMYMECTBa M Ap. TAXelHe OeJCTBHA OT CBa-
0B CypHHX MOTOKOB BOAH Ha Oepera B NAaBOARM. [0 ZammuM
\TEXHMKO-SKOHOMUNECKUX OOCHenoBaHnit, YMPWEE B cpezHeM
‘exeronno cxupaer 200~250 ra semenr, B ToM umene 80-I00 ra
 EynBTYDHHX. ExeroxHui marepuanbENH ymepG, mpurocHMMuit pe-
Kot GeperoBwM XO3fficTBaM, C YUeTOM BaTpaT HA MPOTHBOIE-
. BOZKOBHe paCoTH onexmBaercs B 500~700 THC.pyO.

R EKQOJIbPMATAK

llogroToBKa MOUMEHHHX 3eMeNb AIA WCNONBLSOBAHEA B
 CeNBCHOM XOSAHCTBE MHCIMTCH YAaCTHYHO NyTex KONABMATAXA W
'*ﬁﬂﬁﬂqﬂﬂ CO3ZaHNEM NMOYEH NpMBO3HOH 3eMnei.

E loxa HeT NPHMEPOR MCKYCCTBEHHO} OpraHMs3amM#M KOJNE~
MaTaxa Gonpmmx nuomazelt mofiMesEMX SeMen® NPOTOUHHME Ia=

>
B =

'ﬁ:ﬂﬁ.&nﬂm pozauMu Ha perax Cpezmeid Asmm. MyTHOCTHP napoj-
’: ROBNX BOZ pex Cpezeell AsEm ZOCTATOYHO BENMKA M MOXeET
f;.iﬂﬂﬂ MCMONE30BAHA JJA KOXBMATAKA OONBENMX miomazed molk-
 MEeHHNX 8€MeN® NMpH HajNexamell Oprams3amyM 3TOT0 fena

- (Ta6auma).

'l
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MyTHOCTD, ‘EXeTOZEH# CTQK

. Poxa : xr/u® : MYTH, MIH.M
AMyZADBA 595 100
Cupzapsa 4.4 30
Sapabmar 1,7 245
Hapuu 343 8,2
Kapagapss 644 9,7
IHpYRK 1,4 2,0
AHIpeR 0,7 0,7
Cypxasnapss ol 6,5
Cox 4,2 349
Myprac 30,5 10,0

Ecau MCnomsa0BaTh Ha Koasuetax 50% cesorHOro CTO-
K2 pevHO}# MyTH, TO B2 'O DEKH MOI'YyT SEHAHNTH NoHMeHHHE
seMiu cioem 25 cu: Amyzaapes = 20000 ra, Cuppapes = 600,
dapajuas - I000, Hapur - 3300, Kapazapes = 3900, Ump-
uuK - 800, Asrpes - 300, Cypxauzapes - 2200, Cox - 1200,
Hj'pr'aﬁ = 4000,

B HacTofnee BpeMA MMEDTCHA DEANBAHE BOSMOXHOCTH
nig GaaroycrpoitctBa pek OpeATOpHOR S0HH B I'yCTOHACEISH-
HuX peflonax Cpezreit AsMm ¢ OCBOGOXIEHMeM ITOMMEHHHX 36—
MeNk INA AYyXJQ CeNbCKOr0 Xxo2dglicTea. B ravecTme peryimpo-
BOYHHX COODYECHH{ Ha 3THX peKaxX Haudoiee YZOOHO NMpHME~
HUTh COOPHHE CKBO3HHEe ZaMOH M3 Xene300eTOHHHX GalOvYHHX
TETPasfpoB. STH COODPYEEHMA B CTPOMTENECTEE JeMEBNe 3eu-
IAHHX 7aM0 B 3=4 pasa ¥ BO3BOLATCA BO MHOTO pas OHCT=
pee HX,

E nopAzre MepBOT0 ONMHTA HeOOXOZVMO MPOMIBECTH
88pEerynmpoBaHKe, HAMPHEMED, yYacTEA D.YHDYHK HA NPOTAME-
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Wi A0 IS5 KM B CPEAHEM WNM HRXHEM €ro TeYeHrd. 3a Havaio
. ACTRA 3aPeryaHpoBanus. yA0OHO NpHHATEH lunuu, 00CTpOEH=
mﬂm OIrpaxueHn .,

Ha onuTHOM yvacTRe OYAYT NMPOBEPEHH M OTKODPEKTH-
:.'_-;'_.1.-. QHH BCe OGCTOATENBCTBA PACUETHHX NDPEANONOKCHMH, He-
c [MMHE AJIA BeIeHHA pﬂ,ﬂﬂ! B WMDOKHX Hﬂﬂﬁﬁun

"'_'.
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0.A.KAKMOB

PESYIIFTATH NABOPATOPHHX HCCIEJOBAHUA
MAKCHMAJBHOM TIVBMHH BOPOHKH PASMHBA ¥ TJIYXOM WNOPH

B MHXeHEeDHO{ MpaKTHRE SHAUATENHHOE MECTO 3aHHMAST
ME@TOZ PETYAMDOBAHHA pyceXl perR ¢ MOMOMBD MACCHBHHX IIyXHX
EMOp, BHMNONHAEGMHX M3 pPasAMYHOrO poja MaTepHanoB. Boame-
AeHWwe ITHX COOpyxeHMH, OKasHBapmMEX AKTHBHOE BO3jeHcTBUE
HA CTPYKTYPy NOTOKa, KAK HSBECTHO, BH3HBAET JedopMannp
NpAleranmero yyacTha pycla, OCOOEeHHO BHAYHTENBHYD B BOHE
ronoBs mWHopH. [losTOMy NMpaBMiBHOE NPOTHOSKPOBAHWME BOSMOE-
HHX MAKCHMANBHHX TNyOMH DASMHBA ABIAETCA YCIOBHEM, OGeC-
NevYEBapmWM ¢ OAHOM CTOPOHH HODMENBHEYN BSKCMAYATANMX COODy-
XeHMA, a8 C ApPYro# - HasHAuYeHME NPH NPOERTRPOBAHHMH JOCTE-
TOYHO OCOCHOBAHHHX TEXHMKO-3KOHOMHUECKHX NOxasarenecit.

K HacTOAmEeMy BpeMEHM BHIONEEH 3HAYUTENBEHU 00BEM
uccnenosarnll / I'- 8 7. Oco0eHnO BaxHOC SHAYEHHE HMEIH
JadopaToOpHEHe M MoXeBHe mccrenopanuA K.0.ApraMonoRa M
F'.B.Pypya, & Taxxe TEODETHUECKAE NDPEANMOCHIKK AIA CXEMA-
TMSanM® paccmarpueaeMoro aAsnexus M.A.byaysHopa ¥ C.X.AGanp-
Auna, [pefNloxeHHHE MMH 3aBHCHMOCTM MO ONpEZEeNeHHD Da3Me-
pPOB BODOHKHM DA3MHBA B 30HE BO3BOAMMOTC PEIyAHPOBOYHOTO
COODYECHHMA (MJAM. IPYNMH COODYXEHMH) mMPOKO HCNONBAYRTCH
B HaCTOAmEe BpPEMA HAa NpAKTHKE.

3 sapyOexnuX McenegoBaTenelf clegyeT OTMETHTH
Garde +Adoursens Lacey-[ 97 -

OzHaro, HecMOTpA Ha GONBmON 0GHEM NMPOBEZEHHHX M=
crezoBaHK}#, BOMpOC MONHOCTEN €Ne He pemeE. Bospocmuit ypo-
BeHP TpeCOBaHHM#t, MpeABABAseMH{ NMPOEKTMDOBMMKAMKM, CTDOMTE-
AAMK H BKCOAYATAOUORHNEAME K HAYYHHM ODPraHHI3alMsM, 00yC-
IOBNHBAET HEOOXOZMMOCTH ZalkHelmero pasBATHA MccleAoBaHKit
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0 HEeNBN NONYy4YeHMA BaBMcuMOcTell, OoNee TOYHO YUMTHBAKIMX
COBOKYNHOCTH GAaKTOpPOB, ONpeAelfONWMX MECTHHA DASMHE.

' B 1966~19%8 rr, Hami npoBefleHH AOMONHUTENHHHE MC—
oI6ROBAEMA MO M3YYCHHO ABNEHMA MOCTHOrO DasMuBa y Iuyxoft
OAREOYHOM WNOpH B pycxosoit nacdoparopus CAHHHPH mom pymo-
popcrBoM A M Myxavenosa u X.A Mpwyxamezosa. Hsywamucs
‘;:q;ynnue BAAMMOCEBASAHANE BONPOCH: pASMHBAKNAR CHOCOG=
HOCTE NOTOKA; BRUAHHE OCHOBHHX (ARTOPOB Ha NAKCHMANBHYW
TEYOXHY pa3MuBa; KHHEMaTHYeCKAR CTDYETYpa NOTOKAa B 30HE
pasMiBa; YTOUHEHME BOSMOXHOCTH NeDeHEeCeHHA AAC0DATOpPHHX
JAaHHHX Ha HATYDY.

' Ha OCHOBAHEH yKa3aHAOTG 00%eMa MCOMeZOBAaEME X

'iuanlnxﬂn B ONMyGAMKOBAHHON IKTOPAType AAHHHX M PEHOMEH-
peanuil npefcTaBNSETCHA BO3MOXHNMM NPEALOXKMTE HOBH{ MeTOn
I'RAPEBIMYECKOTO pacyeTa MaKCHMANTBHOR TIYOMHE BODOHKM pas-
MHBAa .

y B nacrommeff padore MsnaramTCA peayARTATH Xadopa~
TODHHX HCCHeX0BaHMM NO H3YYEHHD BAMAHMA OCHOBHHX darTo-
POB HA MaMCHMANBMYD PAYyOMHY BODOHKM DASMHEA ¥ I'IYXOH wno-
pit, [lpr 2TOM MCMONHSYOTCA W MATEDHANH PAHES BHMONHEHHHX
HEMM HCClenOBaHWM MO OUEHKe pa3MHBavmeld cnOCOGHOCTH MO=
Toxka /[ IS 7.

OGocroBaKMe NDPUHATOR METOAMKKM McCnenOBaEMi

llo cymecrsynmemy uuenun [ 4,10 7, Bomuul morox
- HAXOZMTCA B HENMPEDUBHOM B3aMMOAECHCTBUM CO CBOMM JIOEEM.
lipn a2ToM QopuMpoBanMe NMOTOKA 3ABUCHT OT HECKONBKMX OCHOB-
HHX $axkTOpDOB, COvYeTaWMe KOTOPHX OCYCHOBIWBAET 3aKOHOME]-
HYD MOcRefOBATENBHOCTH CMEHH DEXiUMOB JBMXeMMA MoToKa.lMsy-
MEHWe ABNEHWF MECTHOTO DasM¥Ba B TAKNX YCTOBHAX NpejcTaB-
AAETCA YPESBEHYAWHO CNOKHLM .,

BuecTe ¢ Tem aHANWI YCNOBM PaGOTH DPEryJIHPOBOYHLIX

L 4
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¥ OeperosagETHEX COOPyXeHKHE CBEZETEIBCTBYET O MeNecool-
PASHOCTH OTDAHMYEHNA 00B6Ma OCHOBHHX HCCIHEZOBAHEHE 00~
HacTs0 HAaHOOMee 'TDYAHHX YCHOBH{ SKCIIyaTANMN COODyXeHKIt,
PR KOTOPHX BOSHHKANT BHAUMTENBHNE DASMHBH, mBARDMEECH
HepeAX0 NMpUYHESMH HX paspymeHHi. K rTaguM ycmosmsM, Kar
ST0 BHTERaeT M3 aHAIH3A HeKoTopux pador / 7,II 7, cie-
ZyeT OTHECTH DeXHM, ONMBKMYA K DeXHMY OpelelNbHO HepasMbi-
BapmuXx cropoctelt. [losroMy B Oonsmeft 9acT® NPOBEHEHEHX
HCCIOACBAEKR MH NOAAESPXMBANM HMEHHO STOT DEXHM.

EcrecTBeRHOE DYCNO COCTOMT M3 DASIMYRHMX MO HPYIi=
HOCTH MaTepmanos, CTeNeHhF HEOAHOPOAHOCTH KOTOPHX 3aBM=-
CHT OT IreOMOpPHONOrMA: HA DPABHHMHHHX y4YacTHaX PPYHT, Kak
Opasino0, ORHOPOMAHE, B MPEATOPHOM MIM TOPHOM SOHAX Of=
HOPOAHH{ T'DYHT BCTpeuaeTCA pexe. [OSTOMY NpH 3HAYHTEIE—
HO}l cTeNeHM HEOAHODOZHOCTH 00pas3yeTCHs CAMOOTMOCTEA KAK
pycia, TaK H MOBEPXHOCTHM BCPOEKM pasMHBa - MeIKHe {pan—
OHE NepeKpuBapNTCA COJEe KDYMHHMH M DasMHE NpeKpamaeTcs
Ha Oomee pamWelf cragMe, DT0 B CEOD OYEpEZH BHIHBALT
yMeHBPEEHHe IIYOMHEH BODOHKH pasuuBa. B coorBercTsMm ¢
pacnpocTpaHeHHON B HacTOAWEE BpeMA NpakTHKOH nadGoparTop—
HHX uccnezoBammi /[ 12 / caMOOTMOCTRA pPAacCMATPUBASTCH Ho—
MH EKaK YacTHH#t ciygail, MOSTOMY OCHOBHHE HCCIAENOBaEMA Ok
Td NPOBEAEEH NMpH OXHOPOAHHX MaTepHallaXx, ITO MOSBOMHIO
MCKANYMTH BIMAHKE DACCMATPHUBAEMOTr0 (PAKTOPa M COMOCTABUTE
BCE MOIY4YEeHHHE ONHTHHE NAHHHE,

B TO e Bpems ZOMOIRMTENBHHE WCCHAEAOBAHHA C TPEMA
PaSHOBEAHOCTAME DASHOSEPHECTHX MATEepHANOB NMO3BONHIM BHE=
CTH COOTBETCTBYDNAE EODDEKTHBH B DACYETHYD SaBHCHMOCTE
Mo ONpeZeleHM MAKCHMaIBHOM IIyOMHH BODOHKM pasMHba.,

HcenefoBanide MPOBOZHANCE B TPEX NPAMOYTONBHHX
noTraX mEpEEOM 40 cm ® pamEOK 9,5-7,0 M. B ravecrse pas-
MHBAGMOTO MaTepWana HCIOONEB30BaHH MNATH PASHOBHIHOCTel cne-
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QUANBEHO OTCOAHHOIO PASHOSEPHHCTOr'0 MATEDHANA ﬂfr -D.#.
0,8L; I,72; 3,22; Ty4 Mu) u TpH DA3HOBMAHOCTH acracrnan—
'HOI'C PasHOBEPHHCTQIO MaTepHaia (E{cp -0,963;1,70;7,67 uu)
‘XapaxTepHCTHRA MEXAHWYECKOTO COCTABA M CTENEHH HEONHOPOX
. HOCTH DaBHO3EPHHCTHX MaTepuanos npmeesexa panse £ IS 7,
a PASHO3EPHHCTHX - Ha pHc.Il., B KavecrBe WINODH HCOOXH30-
BANNCH NUACTWHRM TOINMEOHR 3 MM, USTOTOBIGHHWE H3 OpI-
CTEENA i HMeluue GOKOBO€ PE3WHOBOE JNIOTHEHME.

Brussme THAPSBIHYESCKNX 3JJIeMEHTOB NOTOKA
Ha H,,,

Jlo EACTORWETO BpexeMM He cocTaBNens pufdepeHifu=-
ANBHHE ypaPHeHMA, OMMCHBADEME B OCueM BHAE CROXHHE mpo-
gecc Oo0TeRaEMA NOTOKOM DEryAIMPOBOYHHEX CcoODyXeHHH.

NosToMy Ha ZAHHOM 3TANE B KavyecTBe ONHOTO W3 pe-
WeHuil nocrapneHAOf sajauM MOXHO MCHONE30BATH TEODHO pas-
MeproCTH X nadopaTOpDHHE HMCCIEAOBAKHA ¢ BOAMOKHO 00IE6
MONELDS yqyeToM ﬁan!upnn. o0yCROBIMBADUWX paccMaTpHBaeMOe

ABNGHHE,
ARanus BHOONHEHHHX DaHee McclenoBaHuli nossonser

~ OOpefernTs OCHOBHWE€ (AKTODH, BH3HBADEME MECTHHH Da3MHB
2 Tayxoff mnopH.
| H =7I(EE~! %k:d':k;:fhf ) : (I)

rge K, - Oeapasuepuuil Ko2(dunMeHT, yUMTHBAONUE BIKAHKE
' KOHCTDYEILEN COODyXeHHA ;
[[ = crROpOCTE MOTOKE;
h - ronyGuna MOTORA ;
- pasMep 9YAcTHIL, CIATADMHX PYCNO;
E? Y= ynnnnaua BECA COOTBETCTBEHHO MATepHANa pycha
H BOJNH;
g = cuna TAXECTH.
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: locKQABKY HAMM HCCIHOAYETCH BeAMUNHA DABMHBA NDH
pexEMe HEDASMHBADWMX CKOpoctel, napamerpn 7,d, 4 "
~ J BosMOxHO o0BeAmHMTH myTeM BmefeHHA B (I) cxOpo-
eri { . C yuerou sroro (I) MOXHO Samucars B BUje®

H;ﬂ_tnf(ﬂ;?zc; ?k!‘?}. ’ {EJ

Ha ocuoze [I - TeopeMd (2) MOXHO NpPEACTABUTS TAKS
E, k. L Ey

L= cuo[4] ][], (3)

rae C - roaddmuuerT DpONOPIMOHANEHOCTH ;
K%, %~ NORABATENH NMPH OCHORPHHX faKTOpax, SHAUCGHHE KO-
| TOPEX MOEeT OHTH yCTEROBISGHO HA OCHOBE Jalo-
PaTOPHHX MecaeAOBaHKH,
MipupaBHAB mokasatenu npu / .@ 7 B 0GEHX YacTAX
pasencrsa (3), Oynem uwers: X + X + Xz = I;

X, + 2X3 = 0. Pewan ux,nonyumm: X3 =-5~u X =
Tagmm oGpasom, (3) NpABOAMTCA K BHAYS

T = CH, “'}f’;— (4)

Pasnenus ofe uacTn sasucumocTH (4) Ha 2 , momyums
BHPAXCGHNE AIA MAKCHMANIEHOMN TINTyOHHH BODOHKM DASMHBA B 063~
pasMepEOM BHAE:

e cnFE (5)

[lapauerp I{* = _‘Egu, BHpaxanmuif BONMUMAY OTHONE=
HWA MarRCHMANBHO# I'IyOMEH pasMHBa R IIyOHHE MNOTOKA MpH
PaBEOMEDHON pexuMe, AOBONBHO YaCTO HCNOAB3YETCH NPH HCCHE~
AOBAHHMAX MECTHHX DA3MHBOB., TaK, 9TOT napaMeTp MCHOONH3OB&H
M.C.Busro [ I4 7 n B,H.Cyyzerwurugossm / I2 7, Mccroposap-
WHME ABIEGHHE MOCTHOT'O pasMHBA B HUXHUX Obedax IUApPOTEXHH-—

; J= I.r
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YECHUX CcOOpyxemHuit, u Gavde [ 9 ], mayuaBmuM BEJHUMHY IAy-
OHHH pasMHBa y rayxofl mmopw,

C apyro#t cropons, mapamerp Fz , XaparTepH3yOmRi B
paccNaTPHBEEMOM cIyuae uepes &, pasSMHBAKNYD CMOCOCHOCTE
[ 12,13 7 u creness OypHOCTH MOTOKA, COTAACHO ONMEHKE
H.id.Jesu [ IS5 7 monmEoCTS® ONpejeNfeT BEAWYWHY MAKCHMANBHOY
I'MyOWEH BOPOHKM MECTHOI'O DA3MHBA,.

HaTepecHO OTMETATEH, YTO MOAYYEHHH{ HAME C MOMONED
TEODHN Pa3MepHOCTH CTDYKTYDHHM BHE ANA E MOATBEDXAASTCH
naGopaTOPEHMN Mccxexopammmue Gazde.

Tagum o0pasom, MOXHO NMPUSHATE, YTO SaBHCHMOCTE (5)
NPaBUIBHO OTPAX8ET XapaKTeD BAMAHMA I'HAPABAMYECKHX BIEMEH-
TOB NOTOKA M KPYNHOCTH MAaTeDHANOB, CIATranmUX DYCIO0,.

Aus ydera BIMARKA HEOZHOPOAHOCTE I'PYHTA M ZIA BO3-
MOKHOCTH CONOCTABIGHMS C OMHTHEME XAHHMME, [NPOBEZEHHEMH
B ADPYyIrdX yCHOBMAX (MMeeTcH B BHAY Macmtal Mozeleff) xosd-
QUOMEHT OTHOCHTENBHOW I'IyOHHH BOPOHKM DASMHBA CHEZYET Ba—
nMcats B Gouee oOmeM BHAe:

B ¥
-ﬁ”‘-fﬂzh;ﬁ ’ (6)
e ﬂ = I'MAPaBTHYEeCKMH pagmyc MOTOKA NDPH pPaBHOMEDHOM
pexnue;
h; = HOSPPUUHMEHT, YUHTHBAWMMUE BAMAHME HEOZHOPOZHO-
CTH I'DyHTA.

Insi yCTaHOBAEHMA UHCHEGHHOIO SHAUEGHMA MOKASATONS
cremeHH MpE ft B (6) ofpaTHMCA K ONHTHEM MaHEMM. YmolN
MCEINUHTL BAMAHAE KOHCTPYKUWA COODYXEHHA H CTeNeHH HEeom-
HOPOZHOCTH MaTepWala, BCe ONHTH NMPOBOAMIMCE NDH NOCTORH-
HOil KomeTpyxumk (7 = 0,7, & = 90°, 772= 0) u B Ravecrse
PASMHBAEMOTO MATEPHANA WCTMONH3OBANHCH YRABAHHKE BHNE pap-
HO3EpHHCTHE TPYHTH. [IpA NpOBeZeHRME CMHTOB, CHEA0BATENBHO,
WBMEHAIACH TONBKO I'MADABANUECKUE ONEMEHTH MOTOKA B Kpym-
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b JaCTHI, CRarammKx pycao.

Pesyrsrary 38 onuToB mpejcTaBIeEH rpadEuecKM Ha
pc.2. lipu uCIIONBE30BAHAM NECYAHOTO MATEpHala KDPYNHOCTEHD
-.-|- = 0,4 Mx c TeueHMeM BpeMeHH O00DA30BHBAIMCE I'DAXH Hh—
goroft 20 1,5 cM, 970 BHSHBANO CHEXGHWEe SHAYCHHH cpezHel
pasMuEBanued cropocTH Ha I5-20% mo cpaBHeEMD ¢ Gesrps-
0% Boit dopmolt mHE, Mcchegopasmefics Hauu pamee J I3 7,
daBucuMOcTs K 1’ (Fz) mensercA AOBONBHO CHORHOMH.
- "'u BHAGNHTS ABE mp&nrepﬂua o61acT®, B KOTODHX NOKasa~-
 gexs crTemend npu fz umeeT sEauenEs + 0,25 u —0,25,

. £ O6xacrs, B KOTOpOM HalALZABTCH NEpexox OT NDPHMO
"‘5:1- DNOPHHOEANBHON  BASH MEXZY Hg u Fr O6pATHO NPOMOPIM=—
','[__:---' IbHEO), HaxozuTcA B npegerax /¢ =0,3Q + 0,40. Ipusumas
| ' BEMMAHKE HANKYHNE CBASH Mexy /[t M- [ I5 7, omermM,
| Y10 yKa T'PAHMUALM BHAYEGHWAM [ Z CDOTBETCTBYNT SHA=

 ueHHr ® mpegenax or 10 xo 20,
L Tk oGpasou, BINAHE® THAPABINYECKAX SAEMEHTOB
"NI0TOKa HA OTHOCHMTEIBRHYN IAyOHHY BODOHKM DASMHBA XA pap-
HUHHHX YYaCTKOB DeE (pycla ¢ HOPMANBHO{ WepoXOBATOCTEHN)
H Ans pyced NPeATOPHEEX ¥ TOPHEX yYacTKOB per (pycra c
: ﬂ OBHY annal HePOXOBATOCTEN) DASAHYHO. B mepeoM cnyvae ¢
3*1 BINUeHWeM SHaveHus [z wospduiment R BOBpacTaeT, a BO
R pm: - Haolopor,
'. B wocxemosammax Garde [ ©_J, NpoBeH6HHHX B
Auanasone suayemult /2 = 0,0I - 0,36, T.e., COOTBEICTEBYD~
L" B COXBUMHCTBE CBOEM YCIOBHAM pPyCed ¢ HOpDMAIbHON mepo-
‘- )BATOCTHO, EKOBPIHOHEHT Hh TARKE pacreT ¢ yBEAWYEHHENM
b .. wemm#t f7 . OzRaxo moxasarexd crenmern mpu Fz MMeeT ne-
@HHOE 3HAYeHME B 3aBHCHMOCTH 0T KDYRHOCTH 4aCTHI, M3-
HAfCH HO AOBONEEO CHOXHON 3aBMckmocT 0T 0,33 Xxo 0,%.
“luu!upﬂa KOINYECTBEFHHE DACXOKNGHUA CIEAyeT OCBACHHTS,

W—m&lﬂ', pasindeol CTENMeHED BINFHNA KoahpuoueHTa He=
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: §OPOXHOCTH UCTIONESOBAHAKX B €T0 ONNTAX MATEPHAN0B

G = 1,38+ 2,08), KpoMe TOro, B ero MccIeZOBaHUMAX

'__51. BHpDaXaxack B BUAS mﬁ“n'f{ Fz ), TOI'Ha Kax wH
zanu Gonee OOUYW SBHCHMOCTS —ﬂi‘H =#(Fe)

‘-3 NonyueHAHe HAMM De3YNHTATH HOTWMHO OCHACHATH RNK-
. gHMeNM BEYTPeHHe#l KWEeMaTMuecKof CTPYKTYDH MOTOXKA B 30HE

ey -

i BMHBA OoarTouy OHIM ZOMONHUTENBLHO NMPOBSKEHH MCCNEAOBa~
MA C ODHMEHEHHeM EMHOCHeMKM. PesynsTara ofpadoTkH momy—
YEeHEHX MaTepHaNoB TYOIURYOTCRA oTAensHoft crarseit.

T
b
My i

BinAHWEe KOHCYPYKIMM cOOpymenua Ha H_,,

| b CTeNeHE 2TOrO BIMAHNA OGHYHO NPHHATO CBASHEATE CO
CHEAYONYMH TEOMETDPHUYECKUME XapaKTeDHCTHKaMWM I'NYyXOoH ENopH:
) I) roodfunuerT CTECHEHMA, XapaKTepHsyeusil
”“T (B - mwpusa pycza, € - xauEa mnnpﬂ),
2) yron noBopOta WOODH B mmawe £ ;
3) yron EARIOHA HANODHO# I'DAEN WHNODH B BEDTHe
'-iiiuhnuﬂ nnocKocTH = &
| lo xaxmomy ua mepe¥MCIEHEHX HaKTOPOB NPOBEAEHN
' COOTBETCTBYOUME MCCHNONOBAKMNA,
Bauanue xoshduuuenta ¢TecHEHnH. OMETH TDOBOZHNNCE
B Tpex NpAMOYTOABHHX JoTRax (B = 40 cm) mpu m = 0,9;
0,8; 0,7 u 0,6. linopa Bo Beex CTyyasxX ycTaHABAWBANACH
BEDTURANISHO MOJ yINOM 90° ® mpomomsuol ocu NMOTHOB.
B RavyecTBe DasHHEAaeMOTO MaTepuana MCHONB30BANKCEH
BCE MATH PasHOBMAHOCTE WCHONG30PANHHX paHee paPHOIEDHH-
CTHX MaTepHanosB.
Peaynsrary 146 ONuTOR NPUBOXZATCHE HA puc,3.- U3 pac-
HETPEIHHE ONHTHHX NAHEHX BHTEKAET, WTO XaDAKTE) 3ABHCHMO-
et K =f(Fz) anamoruven NOTYUeHHOMY HAMM Pakee MpH
ﬂ .;- ‘?-
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YBenuueHHe CTENeHM CTECHSHHA NMOTOKA MDMBOAMT K |
yBEeIMYEHHD OTHOCHTENBHON IIy6HHH BOPOHXM pasmuBa, Cymecr-
ByeT CBASH MEXAY KHHETHYHOCTHO NOTOKA (Fz) M CTENEHED
cTecHeEMs pycna (72 ), ¢ opHOM CTODOHH, M OTHOCHTENbHOH
rayoreEO#f pasmuea, c Jpyroff. 39ta  cBASER rpafMyueckH Npea-
CTaBNEHA EA DHC. 4 M 5, OnBTHHE LAaHHHe, MOJAYYeHHHEe B AiH-
anasoHe s@aveHmi f¢=0,6 - 0,86 @ 2=0,9 - 0,6, Zocra~
TOYHO YAOBIETBOPHTENBHO nnmng‘ﬁn:ca ABYM 3aBHCEMOCTAM:

mu  Fr< 0,35 K, =4,87F . (7)
mpr F%>0,35 ﬂ; =2,9#F$ﬂ“- (8)

Taxww 0Cpa3soM, OTHOCH TeNBHAR IIyOMHA BODOHKM pad-
MHBa NPONCPHKOHANbHA #!"BEIIEHHIJ MOTOKa., JTOT BHBOZ COTNE-
cyercs ¢ uccuezosaEmmm Garde [9 7,

BuusRMe Yraa mMOpopOTa MOODH. OMHTH MPOBOXMIHCH
B TpeX NpAMOYTOXEBHHX X0TKAX (B = 40 cM) ¢ HCMOAB30BAHKEM

Tpex pasEOBMAHOCTEH DABHOSEPHMCTOIO MaTepmana c{,nﬂ BI,
3,22 u 7,4 M, Yron nosopora (A ) mamemsmca or 90 zo 30°
Np¥ MOCTOAHAOM BEPTUERANBHOM MMONOXeHMM HANOPHOM rpaHK
nractTeExd. RosppeEmerr crecHeHHs pycna 7= 0,7, NOrop-
HE{i pPACXOX OCTABANCA MOCTOAHHHM BO BCEX CIyUaAX =

¢ = I50 cw’/cex.,

Onenka BAMAHWA BENUYMHH YI'ZIa MOBOPOTA NPOH3BOZU=
nacs me szamkcEMocTd K =f(L), rae & - yroxm mosopora
moope, K = ;‘;—ﬁ-- GespasMmepHull KoafPunMeHT, B KOTOPOM

H, - ray6usa Pasussa y moopu npe yrae £ ; A, = MaRp-
oMMaNBHAA rayomEa paswuna mp L = %07,

Beero pumoxneso I2 OnNuHTOB, Pe3yIBTATH KOTODHX Npex-
CTABNEHH HA PHC.6. ONNTHHE AAHHHE YAOBIETBODHTENBHO MOXYM-
HEWTCH aﬂnnmucﬂ

= {sin ufr) (9)
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Brepede npepnoxerHo# H.®.lasemusn m B.A.Marnaxemumse [6/.

i1 I OpH. OmMuTH MPOBOAMIKCE B

Tpex npAMoyronsHux noTkax (B = 40 cw). B ravecTBe pasMu-
BAEMOI'0 pyClIa MCNOAB30BAIHCE DABHO3EPHWUCTHE MATEDPHANH
dhp = 0,81; 3,22 u 7,4 mm, Jron Haxnoxa mamenancA or O
10 60°, uTo CoOTBETCTBYET BANOXEEWD 0TKOCA COOTBETCTBEH-
A0 o7 0 mo I,75. JlnAd BCEX OMNTOR OHNO NPUMAATO: KOopHuon-
€HT CTeCHEHKMA pycna 7= 0,7 ¥ NMOroHHH{ pacxon g}=
= I50 cu/ceaz.

Ouenxa BIMAHMA BEIWYMHH yIZla HAKJIOHA MPOMIBOAH-
Jlach a4aNOTMYHO OMMcaHHOli BHme, T.e., HCCHEA0BANACH CBA3B
Hm =f ( & ). Beero Guno BunonHexo IS5 onuroB, Pesynbra-
TH MCCHEMOBAHMI NpencTaBIEHH HA PUC.6.

PacCMOTpEHRE ONHTHHX ZAaHHHX MOATBEPEZAET yMeHbme-
HUE IayOMHH BOPOHKHM pasMHBa NP yOONOXEHMH HANOPHOTO OT-
KOCa, B KOAMYECTBEHHOM OTHONEHAM BIMAHME yIia HaKIOHA
YAOBIETBOPHTENEHO MOAYMHAECTCA SABUCHMOCTH S

!/
K, = (cos& ) (10)
Brusinde CTeNneHM HEOAHODOZLHOCTH TDYHTA

Ha TXYOMHY BODOHKN Da3MHBE

Creneds HEOZHODOAHOCTH IpYHTA ( f ) 0OHYHO Xapag-
TepU3yeTCA OTHONEHMEM AMaMeTpa KDYNHHX fpaxnuil K cpeaHeMmy
ARaMeTpy. LNA MOXyYEHHH YCTOWUMBHX SHAYEHU 3TOrO NOKasa~
TN HEKOTODHMH HCCHENOBATENAMN MpeAlaraeTcd YMEHBUHTE
Bepxuuii npepen xuamerpa [ 14,17 J. [osromy B hamux uccie-
NOBAHKAX -KOSPPMOUEHT HEOAHOPOAHOCTH ONpPEAeNATCA COOTHO=

HWEeHHEM \
Sor” f:‘," 4 (11)
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rae 5{ 5{ - IHEMETPH YaCTHI, OTBEYANMHX COZEPKAHUD
“ 3 cuecn JaCcTHI MEHBHErD IMAMETPA =CO0T-
peTcTBeHHO 85 m 50% 10 Becy.

OnuTH MO M3YUYSHMN BIMAHHMA KO3DORIUEHTA HEOZHODOZ-~
HOCTH Ha INIyOMHY PasvMuBa NDOBOAMANCE B TPEX NOTKAaX
(B = 40 cm). KoohduumerETH HEOZHOPONHOCTH TPEX MCMNONB3O0~
BaHHHX ECTECTBEHHHX HECBA3HHX MATEPUANOB CpeZHEHd KpymHO-
CTER A 0,9; I,70 u 7,67 MM MMeIM COOTBETCTBEHHO 3Ha—
YeHuA §'= 2463 2,34 u 1,58,

Beero nposezeso I2 onwtos npu 7 =0,7, KL=90=n
& = Dn.

PesynsTaTH IPUBOAATCA Ha pPHUC,.7, H3 KOTODHX CIELYET,
uT0 ROodPuuMeHT, YyunTHBawuulf cTeneHb HEORHOPOAHOCTH IPYH~—
Ta, NPUCIMEEHHO MOXHO BHPEHETL 2aBHCHUMOCTERS

H \,T-r (12)

HOTOpafg BCiejicTBHe HeGONBRmOTO 00BEMA MHCCNENOBSHUNE ABIAET-
CA NMpHONMKEHHEOH, M0 Mepe HAKOMISHWUA JAEHHX 88 MORHO Oy-
ZeT YTOUHUTE.

lozeozA MTOIE M3yYEHUA BAMAHMSA OCHOBHHX (aKTOpPOB
Ha BEINYMHY MAKCHUMAJIBHOT'O Da3MHBA ¥ TIyXoff wmopH, MO Ma=
TEepHaNaM HAUMX HCCHefOBAHMA MOXHO COCTABATH OCHOBHOI
CTDYKTYDHEHH BHMI 34BUCHMOCTH INA KOS)DUOMEHTA OTHOCHUTEND~
HOft TMYONHH BOPOHKN DasMHBA B CAEZYDMEM BHIE:

dpir pn S
%1 Cyr(sind) TCN@) ﬁf-f ! (13)
§
rae X - noxasarens crenesM ® (- xoadiumuenT mpomopuu=~
ORATBEHOCTH

mp  F1c0,35 X =0,25, C = 4,8,
npu F20,35 X =0,25,  C.=2,9

2
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B sarkipuenMe OTMETHM, YTO DE3YABTATH O00OOmEHHA
 ncex:u&rapHannB HAMMX MCCNEeROBaHU{ HAMEYEHO OMYOCHMKO=
BATE OTAENBLHOM cTaTkell.
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WUTHEX coopy®enuit, "IMAPOTCXHHMKA M Meluopa=
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AGansanng C.X, TayGWHEa passuBa y Oepero3amMTHHX Hpen-
nennit ra Amyzapee, "BompocH I'MZADOTEXHHKH™, r
BHI.27, I965. -

e Gazd'd RIT, K. Subrarna rga, .}.’Jﬂﬁmdad'u

-5'7“' SCOUT azowund §huz ai)fes %a *
af fﬂi RMydrawdtics Livision ﬂﬁﬁ! 4 il

L
-

o
.



139

r. Benurarop M,A, JMHaMMKA PYyCAOBHX noToxos, M., Ioc.
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II. JaTsmenxos A.M., BOmpOCH IuZpABIAKH MCEYCCTBEHHO
CEaTHX pycel, M., I'OC.H3I~BO ANT.N0 CTDe,
apX.M cTp.marepranam, I°960.

12. Cryzenmunuxos B,A. Paauupaomas CIOCOGHOCTH [OTOKA
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: 0 CTP., 1960,

I3, Wyxamenos AJM., Apuyxamenos X.A., Kaomos O.A. K pon-
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B A .CEPHIBHAKOB

K BOMPOCY PACUETA OBMEIO PASMHBA PYCIA
B MEJKOIECYAHNX I'PYHTAX

B paGore /[ I 7 manmoixeH WeTOX pacyera OGMEI0 pas«
MHBA pyc/ia B yCIOBMAX MIOCKOH 3afaud, OCHOBAHHBH HA Bl
pARERHM 10 OMNpexRefeHun CHMEeHMA I'ODH3OHTA BOJAH B pacuey
HHX CTBODAX CIEAYDEEIO BHAA:

aH= aH - 4,-x (3-T [ & -1~ T(f)] (

rae (g,ér-ﬂﬂﬂTBETETBEHED OHTOBOM YKAOH BOZHOH mo-
BEPXHOCTH M KPDHTHYECKMM YKIOH, OpPH KOT
PONM NMPEKPAMAEeTCH PA3MHB;

sH=3Z; %5 (2% )

- ofuag AnMHA DASMHBEEMOIO yYacTRa pycraa;|
X - paccTofHMe 0T MAOTHHH JO0 pacYEeTHOIO
CTBODA.

IIA BHNMONHEHMA DACYEeTOB 3ITHM METONOM HEOOXOAMMO
CHAYANA 3ajaThCA ANMHOH pas3MHEBAE acl. ANA EOTOpOH ompe—
AeNANT CHUXEHHe TOPH3OHTA BOAH MO BHpaxeEmn (I) B pac—
YeTHHX CTBOpaX, PacNOAOXEHHHX B Mpezelax A , & 3aTeM
no cooTBeTCTEYOmMM dopuynam [ I 7 onpeaenswT TUApARIR-
YecK¥e SIEeMEeHTH DASMHTOr0 pycla, BeIWUYMHH CHEEGHHUA AHA
n o0peMH paamuBa. [o ofseMaM pasMmuBa, lIpU H3BECTHOM CTC
K€ HAHOCOB, ONpeAeNAnT BPEMA Da3aMHBA ANA COOTBETCTBYWU
IAKHH DACNPOCTPAHEHHR paswsBa L . Takcil mpuem He npaﬁw;
crasnfieT 0coGoi CAOXHOCTH, TEM HE MEHEe TpedyeT BTODO~ |
CTENERHHYX M BCIOMOIATeIbHHX BHYMCICHMR, KOTODHX MOXHO
Ouno OH M30eXaTh NDH HAMIWYKE (QOPMYIH O ONDEZEdEeHHD
AIHHH pasMHBa,
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: lIpeanaraeras crTaThi NOCBAUWEHA YCTAHORIEHHK DacC—
' geTHO 38BHCHMOCTH EIMHH pacnpucrmnﬂnnﬂ pasK¥HBa 0T

~ BpeMeHH DaaMHBA.

o YpaBHeHHe EDHBOH# CBOGOZHOM NMOBEPXHOCTA B Pa3Nb-
BaeMOM pyclie MOreT OHTH npexcTaBuero B BHZe [ I 7:

go Yo r TPE L2 57 @

, CormacHO CXeMATH3MPOBAHHO# KADTHHE DasMHBA pyc-
§a, NpejcTAaBleHHO} HA DMCYHKRe, ypaBHEHWE MOBEDPXHOCTH

JIEA HA MOMEHT Bpemens [ , ZIs KOTOPOTO M3BeCTHA AJNMHA
| PACHPOCTPAHCHUS PA3MHBA, MOKHO SaNUCaTH:

e s (3)
= AR ¥
. rme .F;; - cpezuAd GHTOBAf MAyOKEA HA ydacTEe pas-
NHBA 4

fc?‘,; - InyOMEA BOZAH B DaASMHIOM pycie,
BupaxerMe e ANA OOBEMA DA3MHTHX HAHOCOBR Hpef-

' GTABWTCH B BUZE:
- 5%E 5f ydx, (4)

rxa 3 - WADHHA DyCH8, M.
3roT 00BEM pAaSMHBA ZOAXed (MTH paBeH CTOKY Ha-

 HOCOB pycioQOpMHPYDEMX GpakmEil 8a TOT Xe NepHOA BpeMe-
 Hm pasmupa [ :
a) ¢ yueToM OMKIMYHOCTH KoMeGamuft croxa [2 J:

| *
; : = . >
i.:; %s Ea: G; % { }
G) npM pacyeTeé HA CDEJHEeMHOT'OJeTHH} CTOK HAHOCOB:

%j:fg, (5a)
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PacueTHAA cxewa O0WEero pasMHBEa pycna:

I- GHTOBO{ IODU3OHT BOAH; 2~ OHTOBOE AHO;
3= TOPM30HT BOZH B DAa3MHBAEGMOM pyCXe,

4~ THO PA3MHBAEMOTO pycra.



Tyd

G--¢Tux HGHOCOB B ©IMEMNY EDPEMEHH]
{} ~ CPeIHEMHOTONETHHA CTOK.
HGIGTEBHHH (2) B (3), a zarem (3] B (4), Cyzem

£
“ 1 J
By B AR 1) dlr (6)

B pesyneTaTe METETpHpPOBaHAZ (6) M NOLCTAHOBKH
TpezeNoB, nunyqnu*

B Tay6uma (4, » supaxermu (7) HBHHETﬂH IIe PEMEE—~
 EOfi BeIMUMHOA N0 IIMHE pasMuBa. Ecum H; 3aMEHUTE Ccpen-
. HAM 3HAUEHMEM Ha yuacTKe, TO OHA MOXeT OHTH BHHECEH2 38
 BHaK METerpaia,
4 Ha BaYanbHOM yuacTHe, NDUMHKANMEM K NIOTAHE, TAy-
OMHA NMOTOKA yeTaHABTUBAGTCA ONMOKOH K KpUTHUECKOH M, KaK
 MOKasaji BHYMCAGHHA NDM DENEHUM DAZa NPaKTHYECKMX 3amad,
~ 0OHa MOXeT OHTH npumaAra pasHOi 0,9 Hyx. Torpa cpexuee sHa-
ﬂ ueHne Hx Ha yJacTKe GyZeT PaBHO!:
:3?Ff=hﬁi
Tep &

(7a)

g i
a Enpaxenne (7) nepenumercﬂ B BHJE:

W, < B%E L2ty -2 (2 )] (g

pa

Ha (8) nmocne HEXOTODHX MpeoGPAa30BAHNE MONYUMMS
—Pf
B 27 T) S K[ ), (9)

BeeneM clreayomue O0O3HAUEHHA

M=4(3-7) (5%
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N o= -%- (0,9H, = Hy). (9

Torgza mupaxesue (2) OyaeT WMeTH BHA:

Mazl:f-fvfur'gﬁJEO (I

Pemas NONyYeHHOE KBAJPATHOE ypaBHeHHe, Hadxem L

- NV F U Hoos =/ (11
277

Taxmv 06pasoM, NONYYEHO DacYeTHOE YPaBHEHME HU3-
MEHEHUR AJWHH DACMPOCTPAHEHHMA PA3MHBA B 3aBUCHMOCTH 01
o0nema, a CHeZOBATEABHO, ¥ BDEMEHM Da3MHBa, B YCJIOBUAX
niocroif sagadu,

Jinfi BHMOONHEHWHA DAacYeTOB 3ajaeMCA BPEMEHEM pasM
Ba u no opuynam (5) mam (S5a) maxozmmm senuumy A pas,
KOTODYD mojcTaBifAeM B BupaxeHue (II), M BHUMCHAEM BHAYE
gue £ . darem no dopuyne (I) onpezensieM CHUXEHHE IODM
30HETa BOAH B mpegenax L .

[lpy HEOOXOAMMOCTH ONpejeNleHds BENWUMHH CHUNEHMHH
POPHBOHTA BOAM TOMBKO HEMOCDEACTBEHHO Y TIOTUHH BHpaXe:
HAe (I) MOXHO NPUBECTE K BHAY:

aH=aH-y=5(7-7) (12)
B paGore /[ 1 7 comocTraBiafpTcA AaHHHe nadopaTop-
HHX Hcclezoparuit ¢ pesynrbTaTaMd pacueTa no MeTofHKe,
CYMHOCTH KOTODOJ OmMcaHa BEpATHE B Havale HacTOAmeil
CTaTBH, XOpOmEe COOTBETCTEME DACUETHHX M (aKTHIECHKMX
CHUXEHH}I TODM3OHTA ¥ OGHEMOB CMHBA NO3BOJNAET CUUTATH,
9T0 PaKTHUECKAR ANMMHA PA3MHBA (M3MEDEHHA €€ HE NMpOBOAW
NTHCH) TaK®Xe COOTBETCTBYeT pacueTHoi#t. Tak, no ymnomsaxyrTo-
MY pacueTy BpeMA pasMuHBa t = 0,94 roxa; CTOK HABHOCOB

—
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‘(nﬁ-.aau pasuWBa) 8a BTOT mepHoy paBeR 13,79 MiH.¢S, a

- gwHa A = 44 m¢, [IpM 9TOM HCMONHSOBAHH CHELYHUME KCXOH~
:-HEE RaHAHE ﬁurunﬂﬁ YKICOH BOZHOW mopepxmocTH /- =0,000223
npu X =T800 ¥ fcan u d =0,3 mM rRpuTHYecKH# YXIOH coc-

- mapnger 0,00008; mmpura pycaa B = 374 m; OnToRas rayOk-
"ga H = 3,I6 u; xpuTHYeckas rayouEa Hy = 4,3 M.

j Ompepenmd uY4CIEHHOE 3HAUSHME L mo Gopvyue (II),
5Hununﬁayﬂ YEazaHHHe JaHHHE:

_L%L&_;Q,mnllﬁ__:émﬂ 0.35)_ 43 4o
0,0001I4

= 44 mm,
HeTpyano BMEETE, UTO 3HaUeHme oL -Ho gopwyre (II)
_'-nnqm COBNaNAaeT ¢ pEe3yIhTaATaVH JNOMAHYTOI'O BHEE pacdeTa.

JUTEPATYPA -

" I. CrpunsruxoB B.A. Pacuer o6merc PasMuBA Pycla B MEAKO~
b necyayux IrpyETax, "Uss., AH YsCCP", I95, M 2,

| 2. CxpunpEVHOB B.A. Pacuer OGWETO DASNHEA KENKONECUAHOIO
‘ pycna ¢ yverou gedopmanum CEperos, "faz.AH YsCCP%
_ 1965, ¥ 5,

. 3, Ounocos .M., Crpunsauros B.A. HexoTOpHE pPE3yIBTATH

| Na6OPATOPHEX HCCACIOBAHUA OOMEro pasuuBa pycaa
pery Baxm, "BompocH IUZPOTeXHMKM™, BuM,.24, Tam-
resr, 1964, '
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B.A,CHPHJEHIKOB

NPOTHOS OHIEI'C PASMWBA PYCHIA B HMEHEM BLEGE
HWSKOHANOPHHX THAPOY3I0B

B panee onyGimkoBaHHHX paGorax /7,8/ NpHBOAMTCH
METOZHMKA IPOTHO3a ZeDOPMANNHE DPyCNa IPH YCAOBHMM NOCTYI-
TMeHdA K3 BepXHero Orefa OCBETIEHHOI'O NMOTORA., Jedopmenus
pycna uncToif BOZO# HaAOADZaEeTCHA B HEXHAX Obedax BHCOKO~
HANODHHX ¥ CpejAHEHAMODHHX NIOTHH, KOTODHE COSAaDT BEPX=
HHe Opefu Goabmoff eMKOCTHM, MOIHOCTED 3aZepRUBaANMME Ha-
HOCH »

Ina yenopuft HESKOHANODHHX THAPOYSIOB B HavYalbBHH{
NMEepHOZ SKCOAyaTanué B ERNKHEM Cred OyZeT moCTYNaT: HEKO-
TOpag A0AA pycHohOPMEpPYOmMWX HAHOCOB, KOTODHE B 3HAUM=-
TeABRO{ CTEeleHH YMEHLEANT HHTEHCUMBHOCTH OOWErs pasMuHEBa
pycla ¥ NpH ONpefeXeHHHX YCNOBMAX BH3HBADT OOpaTHHE npo
necc — 38HECEHHE HMXHEIro Onefa.

B macroame#f padoTe NpUBOZMTCA TEOPETHUECKMil BHEY
pacueTHERX Gopmysn oOOmEI0 pPA3MHBA pYyCIa ¢ JUETOM IOCTYyIaK
we#t u3 BepxHero Obefa HATDYSKR NMOTORKA PYCHAOHODMADYOMHME
HaHOCAMM, MCXONA W3 CHEAYOWHUX NMOJOXCHMH B AOMymeRWH:

1) pesudB pycla HPOHCXOAMT B YCUOBHAX NHOCKOR 3apmauu,
2) HaTpysKa MOTOKA HAHOCAMM B DACUYETHHX CTBOpax pas3ub-
BaEMOI'0 yYaCTKA COOTBETCTBYET TPaHCOODPTHpPyOmeR cnocoGHO
CTH NOTOKa, 3) paccMaTpUBaeTed TAKOM HHTEDBAN BpEMeHHM, g -
TeUeHHEe KOTODOT0 CHHKEHMe TODH30HTA BOAH HESHAYHTEIEBHO |
00 CpaBHEHHMN CO CHUXeHHEM JHA.

PacemorpuM OajiaHC HAHOCOB HA SAEMEHTADPHOM yyacTxi
pasMHEa nnnzqﬂ:fs , KOTOpHll OrpaHKHUEH BXOZHHM CTBODOM !
H BHXOZHEM X (pue.I).

———— ——— —
T
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Puc.l. PacyeTHan cxewa pasinBa
pycna.
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Tpancnoprupywnyos cnocoGHOCTE MOTOKA B HAvYale pac—
CMaTpHEAEMOTO YyyacTra o006o3HayuM 4vepes P, pacxos Hanocos,
NOCTYNUBEKX H3 BEDPXHero Oneda, = YESpEs PL » DASMHBAOUMYD
CMOCOOHOCTE NMOTOKA MOXHO MPEACTABUTE BHPAXEHHEM P =pP-P .

B pesynrTare pasyHBa pyclia Ha Buhllelexauéu y4acTke
Harpyska nmoTOKa HAHOCAMH B CTBODE Zr 3a CUET NPOAYKTOR
pas3mMuEBa COCTABHT P; s B CTBOpE e x' 3a cuer pasMHBa
paccMaTpBaeMoro y4acTxa OHa ysenuuures: P ~+"{ﬂ’ .

Ypaprenue CGalanca Ha paccuMATPUMBACUOM YUYACTHES MOE~—

HO 3&anucath Tak:
[B-(DdP)]dt-y63Edt ds (1)

Coxpawas Ha dit , MU TEM CAMHM paccMaTDMBEEM OalaHC
HAHOCOB B ezuHMLY speMmeHnn. llocne Heroropux npeoGpasopanuil
OyneM UMeTh:

df =Yy 682 ds (2)

Tax xak P, = P - P, Bupaxenue paf mOnHOro zwd-

t

depesuuanra sanMueTcs B BUNE:
: ‘ i 00 1. .0 D g0
o= R) g5, 0Bt -0 cls -G ds + Foll-23 dlt
Bupaxenne (2) MORHO NEpenwcaTh TaK:

Bcls -9 + G0 olt -Gt~y 28 dls )

€OrTacHO BHEENDMHATHN YCIOBHAM gf*-ds,-ﬂ.
Mpueezeu (3) K caenyomeny BMAY:

Sggﬁ*%_f’?ﬁ' :-~33§%§f- (4)

5
llerdit paa wociaegomaTenell BHpaxkeHHE ﬁl—[ NOHUMAET
KaK CpefHon CHOpOCTh NOTOKA,., bojaee MOTWMYHO MpUZATH MYy
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i

SHYECKHH CMHCI CKOPOCTH pacnpocTpaHewus zedopManum,
EOTOPYH0 MOXEO OTORZSCTEHTH CO CKODOGTEN ABMACHWH BARO-
COB, T.C. —1.,?' -V . YpaBHeHKe “Roxso nepenicarth B,

BUAS

AT SRR 3 L

_ Bupaxeske (5) npexpcrapiseT cadoil ypasHeHNE Zew-
pnaﬂlIH pycla ¢ yUeTOM Noctynamme#f u3 BepxrAero Gseda
f if: rprm noTOKa PYCHOHODPMHDYURMMY HAHOCAMIL,
OTCYTICTBHH MOCTYNIcHNA HAHOCOE K3 BEpPXHEIQ
(g‘?f— 0) B ZNR YCHORBEH yCTAHOBUBNEIOCH PERUMS
= 0) paseHerso (5) NEpeXONMT B MBBECTHOE YDPHBHG~
a e ;e@npmaunn, KOTOpoe OHNO mpezmoxeno panee M H.lesu

'. 2 J:
-—M% (6)

3 CnegopaTenbio, ypasueme (5) msngercsa Gomee OG-

WEM I8 YOHOBEN OOMEro pasMHBa DPYCE8.

3 Ing pemeHHS TMOCTEBIEHHOH 2842YM NPUHAMEEN CIezyD-
@Me yPaBHEEHHS. .

* JpaBHEHMEe pacxojsa HaHOCOB, NpearoxerHos W.I'.Hsa-
uaann [3] B Buze:

pps EPPUL) G -

YpaBHeHMe HepPa3PHBHOCTHS

(8)
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Bupaxenme (7) c yuerom (B) npuBezeM K BHAY

¥ :
r're E’ - 00beMHHUE Bec BOAH,

5 _HJ.,_IQ_ (smecs [, = OGbemENil Bec HAHOCOB);

tpenunn mnpamuqecuaﬂ KpynHOCTE cOcTaBa
pycnofopuupypMiX HAHOCOB;
C = xosdpuument lesu,

A -~ mmpxEA pycna;
(o= YERIOH BOZHON NMOBEPXHOCTH B Pyclle craTmyec-

¥0T0 PAaBHOBECHA;
Beegem o0O00O3HAYEHMA:

- Yo b v ! g8 ¢ L
o g o4kl s

PapeHctso () nmpy 3TOM NpUMET BHA:

I P (I0)
= .,‘_ -
Iippepernyupyn (10) BHAYane no S , a sarem no A
NONYUNM:

o ., Oh , oy OR #a_.

> (i ity L 4}{1' '(h )3 i)
op a,\ ok

-5 fE2)

Pemas commectho (5), (I1), (I2) n,3amenss
Vg.l{‘f:ﬁa{v—\,ﬂdynau UMOTh:

LAY A, ko, \3hk I3)
OO )~ % )G+ (P - 45 o -so,

-4,



DI

V = cpeaEff CEOpOCTH MOTORA.
B COOTBETCTBHM ¢ BHUENDHBEAOHHNEM YCIOBHMEM 5, MON-

‘.-_
HO TPMHATE:

oh
S Uz

: Jpaseerue (I3) ¢ ywerom (I3a) nocEe HEXOTODHX Npe-
00pa30BaHUK NpUMET BUA:

{a#&; ) a‘r}g‘f’ _{'ﬂj.&“ #ﬂr}t aﬂgéj% ‘k?fﬂ 1 (14)

@ =0a-6)A ; a,-4a,'¢(@-Q); %=¥68)¢

o it L 4 E;.Er-fg' g* .
ar‘ - ﬁ%r ﬂ,f = AV - ’
@ - pacxox BOZM, COOTBETCT BYsiui EaYaNy ZmMro-
HUA HAHOCOB él:ﬂlar CHTE OMpexeleH M2 BHpa-
wemns @

Koadduguess npunupn;nunaumncm [f - MOXHO Ompese-
» S dopuyin M.A.MoctroBa [U/:

i I
- :%” (I4a)
C - xoshduuuenT llesu,

4 Bupaxerwe (I4) npegcrapnaer codol nuselisce HEOX~
HOpozEOe xubiepeEquManbHOE yPSBHEH#E B YACTHHX NPOH3BOZ-
Hux, Pemerue ero BOSMOXHQ HyTeM COCTaBAeRMS XapakTepu-

CTNYECKUX YPaBHEHNU:

a:.h‘ Jdak ok G
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OTKYZAA MMEeN Chefyumee W3 BOSMOXHHX pPEmcHWHE:

[(ah wal af)ds = fuh-a)dt - o apitic,. )

locne muTenrpuposanmda (I5) momyumm:
4 ’
(ah, +4ch -a,h)s=(a,-ah)l . (16)

[locTOSAAYD MHTETPHPOBAHAA HAXOZMM M3 HAUaNBHHX
yeropsfi, lpm { = O RaMm W3BECTEH 3AKOH K3MEHEHAR Iy~
OMH MOTOKE MO ANMHE pycia, KOTOPME MORHO NpeACTaBuTE B
suzes 1 = Y. (S). Tipn atom

§ b
o-{a el el s]-afe s
llogcrapnag C; B (I6) ¥ paapemad &ro OTHOCHTENI~
no £ , OyZeM uMeTH?

I CADE IR (17)

Panee I'.A.ljoff /57 nomyueHa 3aBHCHMOCTS N0 pacye-
TY MPOHECCA DPA3MHBA CMPAMJEHHS PEeYHMX N3NYUMH, OCHOBaN-
Has Ha ypaBEeHuM (6), KOTOpad NO CTPYKTYype Oamzka K $op-
uyne (I17).

Ecas nNpuEATE: GYHKDINRD h = ‘f: (5) rakoli, 4T0 ANA
GOt ZAMHH S TIyOWHA MOTOKA NMOCTOAHHA, a 370 PaBHO-
CUJNBHO TMPHHATHO cpejnefi OuroBoff rayCikHE B pycne Ha BCEM
pasMHBaeMoM ydacTie, TO ypaBHenke (17) MOXHC nepemicars
TaK:

3
3 a, ~a,h s (18)
3¢ a,(h-hg) *IFLE,?}E-;EJ]'PH,; (AR} 2
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is (I4a) wweew ewe OFHO DemeHUE:

; .ﬂ;ffs_ a7 %ﬁ ;

OTKYAE:

- S ds =(7 & a"}dh | (18a)

YuHoXiM ¥ pa3feldM NeBy® YacTs papercrsa (IBa) Ha
dl u ) BAMEHAR ~— "‘f‘ =¢(V -V )= _ﬁ:—aj)" FOMy e ;

19
R&dt [h. A Y(R-Q,) h‘??ﬂ—ﬂ.l jaffr (2
: Tax kak %u—ﬂ-ﬂ“’—a"m - Q=M§m:
20 PHpAXEHNe (I9) mpumeT BuA:
 fdt - fedh - dh. @)

am KBAJ a:ﬂm.

-mffs-“ =[G dt +s. @

_;;"'- DCHE nntarpupo:mn (21) Cymen uneTs:

G v o % @)
Yuurusas (I0), ypaBeeuwe (22) nepemumen I BULE:
P-R=R . (23)

HsBeoTHO, YTO CTeMEHs OCBeTNeHVS Oseda mouer
, BMpaxXeHa Uepe3 MYTHOCTH NQTOKA Il pacxoy HEHOCOB:

(P e W (23a)

pﬂ_ :
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TRe fl - pacxos HamocOB B OHTOBHX YONOBHAX,
;’:: - PECXOJ] HAHOCOB, NMPOXOJAUME Yeped MAQTHHY.
Ha (238) wMmeem:

g:,g(f—a) : (2%)

CTeneHs OCBETAERMA & BHpaXAETCH caexywomest fop-
mynol, npeanoxernoft B.C.Jlammenkosun /6/:

spten
& =6 (1- ). (2%a)

Ecnu BHPASHTh W3MEHEHHe 00BeMa axKyMynsumu V
no gopmyae B.C, Ianmeuxuna [6]:

V =V, (1- 4 J,
0 nnnmu*
t -xt
E-& ¢ (25)
fioacrasnra (25),3 (24), Oymem MmeTh:
r -xt
e'g—(fﬂﬁﬂ ), (26)

rne K = napamerp, onpefenscMHil BHpaxeHHEM K=-§=—{%— :
A
szech V, = NpejenbHO 3gunAemull WiM MPeAeNBHO 3@HOCH=
MH# o6BeM BepxHero Oneda.

OnpezenuM 3HAYEHHE NOCTOAHAOH MHTCI'DHPOBAHHA B
BHpascHME (23) M3 HavwanpHHX ycnoeui#t, yuuTHBaf (26).
ipu t =0 B =Ps(I-E); P =P =D ; omyna
Cr == P (I- - &'). Noxcrasifn 3HaueHKe C, W Bupaxeuue

(26) B (25}, TOAYUMM JJIR MOMEHTA BPEMeRH ¢ :

B [BHE")-B1-E]. (27)
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Tagum oOpasonm, BHBezeHa QOpWyNa MBMEeHEHMA TpaHc-
ppybmedl cnoco0EOCTH HEKHEro 6beda B Havede pasMi-
eMOT0 JUACTEA B SaBUCHMOCTH OT BEXEUMHK M MPORONM~
NOSTYMASHAS PYCAOPOPMEDYOMEX HAHOCOD HS BepX-
p Obedia. U3 (27) BMAHO, 4TO C BO3PACTAHUEN { snaue~
I' yuMeHRmaeTCH, U KOTHA JHAUEnKe P zE7 MOMEHTA Bpe=
;.- él Gynert pﬂﬂng.{f £7 f"‘:- , TO nocrymawmuit na
jxrero 6reda pacxox HAHQCOB DycROHOPMEPYwmMX §paxius
T COOTBEYCTBOBATE TPAHCHNOpPTHDYKRMEH! CNOCOOHOCTH HuE-
IC ﬁm@a. Pasyns pycsa OpH 3TOM NpeKpamaeTcs® M B mOC-
i MmoMeET Bpemenn OyzneT HaOIDAATECHE 3aHECOHHS

ro Geeda.

Mo rpaduxy ceaan P =9 ( /), DOCTPOCHHOMY MO ypanp=-
rm (I0) amsa nrawxpaoro 3uAueHus P, OUPEAERNACHOTO ypaBHE-
eM (27), MOXHO BHYMCIHTH TAyOMEy MOTOKA B EMKHEM Ohefde
'=| yane Pa3MEBAEMOTO YRACTHA h" . laree, sagaBaAck IAy-
awu /2<R_, mo popuyne (I8) maxomuw S5 ERE KAXZOTO

u crpoms rpagux 2 = (S ).
Jna nocrpoernf NPOACIBHOTC HPODAAA BOCNONEIYEMCR
BHEHUEN MEeZISHHO WESMEHAWHErocs RRMMEHMAS

| g:-?g_%“?+%' (28)

'f_e'rmt (8) ypasuesme (28) npumer Bujs:

i & Hh, @ , @&
gfﬁgf*w*wgf' e

) B KOHEYHHX DasHOCTAX:

= ¥,(h) 22 - ¥ (h) + tt’h}f;‘ ) (286)

{
!

L YW=l Ylh=gimp i wW=Fn
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YpaBHenue (280) mpupeneM K BUIY:

8Y <Y, 4 =y(h)ah- ¥ (h)as+(RsSEE  (283)

._ Lnsi HaXowpeHEs ff* BHITONHMM M{PepennupoBanue
ypasuenna (I6):

(5ah'+ha,~Ja f)sdh =-3aht -dh + (@, -ah)dt,

OTKY A

4
sk ek -au /. ;
A=i8 2 5 = T an AT 3a it (29)

JpaBHerue (28B) mepemameM TaK:

Y=y, +p(h)ahk - g (R)sS + (k) a5 A (30)

Orverym, uro » gopuyne (30) npunEManTCA CpejEME B3HATEw
HEA [ MEXRY ABYMA DacUeTHHEMH CTBODAMH.

Pacuer BefleTcA HAYMHAA C HMEHEro CTBOpa, rje Iay-
OEHa NMOTOKA COOTBETCTBYET OHWTOBOH W M3BECTHA OTMETRA I'O—
DH30HTa BOZH.

[lonoxerne HaMHMSWEro CTBOpA INA 34JAHHOTO MOMEHTA
BPEMEHH OnpefexseTCA AAAHOW pacnpocTpaHeHHMA pasuusa S ,
BHURCAREMOR mo sammcumocTd (I8). JauHa S pasCupaeTcA HA
pacueTHHEe YYaCcTHH, ZJA KOTODHX ONpEZelfinTCA OTMOTKH IOpH-
30HTOB BOAH B pacuyeTHHX CTBOpaX M CTPOATCA IpaduKH

Y= X (S5+¢ ). OrMeTkM ZHA B pacueTHHX CTBOPaX ORpexe-
JNANTCA KAK PA3HOCTE OTMETOK TI'OPDHM3CHTA BOAH ¥ IAyOHH IO-
TOKA8, OTBEYANMWX 34/AHHOMY CTEBOPDY.

llo 3HayeHMAM TAYOMH B pACYETHHX CTBOpPAX MOXHO Of-

peAelMTs DacXol HAHOCOB B MNGOM pacueTHOM CTBOpE MO ypaB-
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emuo (10) u mocrponts rpadux P =% (S5,t ).

i lpy BHMOAHEHHMM DACYeTOB N0 NpeziaraeMiM 3aBUCH-
peTaM TpedyercAa BHOOD BreMeHM al = AP ﬁ, _ TaKuM,
w00H MPEOINMERHO BHAepKMBANOCH ycrosue (I3a), mOTOpOE
AMUWEY B ROHEUHHX DAJHOCTAX:

AR Bl g . (31)

,a]&q}uunanr K, ciepyer mpoBepATh ANA HaYaNBHOrO CTBOPA
)3MEBA. BHNMONEMB pacYST MO MpejiaracH:ulM 3SaBHCUMOCTAN
8R Zu7 BpeMerM [, , Tak ¥ mis U, , HONyuMM 3HAYCHMUA
x, .&ﬁ EZE .
o BupaxesMn (5I) omeHMBAaeH BHAYGHME KOShPuOUeH-
ve K. Hauryumme GyZeT Taxo# WETEDBAN BpeMeHM AL , mpu
goropox K =~ 1,0,
Jlng mpaxTHYEeCKMX pacyYeTOB 3HAYEHHE at moxg0
PEHWMATE TAKWK, nNp xoropom woappumuenr K = 0,85-0,9.
Ipu smavenusx K £ 0,85 pacuer caepyer NOBTOPUTEH, NPHUHAB
BOKOJNBEO MEHBNEe 3HAYEHHEe &, .
[IlpoBepRA BOSMOXHOCTH MOABNEHUS CAMOOTMOCTHE Bh=
[OXHFeTCH MDRECTHHM MeTomoM /1,57,

|.' OTcyTcTBUe B JATEPATYDe HETANBHNX JAHHHX IO QO0-
' . {y DASMHREY HEEEMX OBefOB ¢ yueTOM NOCTYNIGHHA M3 BepX—
iéero Greda pycaodOpMEDYDEKX HEHOCOBR He NOSBOASET NpOBE-
P p TipexnaraeMuit MeToz Ha DaKTHYeCKMX XaHHHX, Tex He
Enae npaBoMepEOCTE ypaBHenuA (27) MOXHO MPOBEPHTE HA

MMenwuXCH OIPaNMYEHHHX NAHHHX.
| Ompezenwy mo sasucuuocTE (27) mepHoa BpeMeHm, B
TeYeRHe KOTQPOTO MOXeT HAGHDIATBCA PASMMB B HukHeM Gnede
Hydrap-fipexo#t nA0THHH. B pacueTé MCHOIBBOBAHH CIHEAYONHE
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AlaHHHe: GHTOBOM pacXoi HAHOCOB MO BCEMY CeUeHHNO MOTOKAa
A = 330 Erfcar: ( onpemener mo saBucumMocTH (I0) mnpH
Q = 400 w3/cex; he= 1,7 u; C = 40; (= ﬂéUDUE), npe-
nenrno saHocKMuil o6npeM Gneda V = 0,385 « I0"M"™; nagn
HAUaNBHAA CTENeHs ocBReTHeEMs & = 0,65; 4 =0,I08.I0°3/
T'OX; xapaumpncrnﬂa 3auaneMocT® £ = —6‘4{5 = 5,5 zner;
K = z‘ = 0,182, s
Mpa ¢ =4roma B = B(I ~&'e” )=330(1-0,650,482)=
= 226 Rr/cen. Tpaucnupmprmaﬂ cnocoGHOCTE NOTORA HUEHETO

6peda no ypesHeHED (27) no McTeYEHHE 4 neT SKCMNAyaTaNHH
cocTaBHT P = 330 - (226 ~ II5) = 219 Kr/ceR.

Taxuu oGpasod, P= P . CirejoparesbHo, KOIMYECT-
BO MOCTynapmuxX M3 Bepxmero Gnefja HAHOCOB mocne 4 ner
SKCNIyaTAUWH Y3748 0TBevaeT Tpancnoprupypmelt cmocoOHOCTH
HuXHero Obeda. B nmocnmexywmem OyaeT HAOANAaTHCA BaHECEHHE,

lo sarypuuM naneuM B.H.lonoxosa (NpMBOAATCA B KaH-
auparckolf amccepranuyu) B HuRHeM Obefe Kylram-flpckoff mno—
THHH DasMHB ZHa HalGnoxancs nepsse 4 roza. [lo mpomecTBHH
4 neT #HO P HMXHEM Obede INOTHEHH CTano NOBEmATHECA. OTCH-
Aa chnejyeT, 4YTO pacueT XOpomo copmajaeT ¢ (aKTHYSCKMMH
naHasmMmn, Ins yenosuil HuxHEero Opeda KaMmuppaBaTCKOr'O BOZA—
HOTO yana No BHOOXHEeHHOMY pacuery (mp E. = 500 kr/cek;
Y =0,241 - 10%%; G =0,I5 - 10%3; &= 0,4) uepes |
TpH TOnIA aucmiyamannn nﬁpacunaemn n3 Bapmam Ozeda pac-
XOZX HaHOCOB cocTaBHT Pp = 404 Kr/cek.

TpaHcnopTHpypmasa cnocoGHOCTE HMXHErO Okeda mo
ypaBrenun (27) mpe ¢ = 3 roma cocramuT P = 39 kr/cek.

CnenoBaTeNbHO, MEHee YeM 4Yepes 5 Ir'oza pasMuB B
EuxEeM Opede MpeKpaTUTCH.

lo HATYpHEM ZAHHEM B Npegenax OT 2 A0 3 neT Hao0-
IDAaIcA pasMHB pycla., B ZaxpHefmeu NPOMCXOZMIO IMOBHmE—
HMEe JHa 3a cYeT SAHECEHMA HUEHeTO Oneda.
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B .A.CHPHJIBHAKOB

PEXIN PABOTH OTCTOMHMKA,
 COXPAHANMUY YCTOHIMBOCTL KAHANOB B NMECYAHHX T'PYHTAX

Cyuecrsyomuit KapakyMcruit Kauan c GecrIOTHHHHM BO-
A03a00pON M3 AMYyZape#, npoierapmuili B MelKomecYaHHX IpPYyH-
78X, B HACTOAmMEe BpEMA HA BCEM NPOTAXEHMM MOZBEPrHYT Ila-
HOBOH# ZefopMaum¥ KAR HA YUacTRe A0 Keanjckux 03ep, B KO=
TODHE HOCTynamT AMyZAPHEMECKHE HAHOCH, Tak M 3a HuMM (24
WCRIDUEHHEM OTAENbHEX YCTOAUMEHX NDAMONMEEHHAHX YyYAacTKOR),
KyZa MOCTymaeT OCBOTNEHHHE moTox. HeroTOpHwe TeOpeTHYECKHE
npopaGoTKA W Na0OpPATOPHHEe MCCIEJOBAHMA, NMDPUBEJEHHHE B pa—
6ore / I /, nmossonMnm JaTh OLEHKY IPHUYMHAM, BH3HBAKNUM
IIaHOBY® AepOpMaLH® KaHANA W DPACCUMTATE THAPABIMYECKHE
SNENMEHTH KaHana, OCEcCnevnBapmue MIAHOBYD yCTORURBOCTH €ro
OpH onpejieleHEON HArpYy3Ke NOTOKA PYyCHOHOPMMPYOMHMH HAHO=
caMH. YBeIMUeHMe HACHNEHWA MOTOKa HAHOCAMH CONDOBOXAAETCHA
YBEIRYOHHEM WMAPMHH H YyMEHBUGHMEM IIYOHHH NMOTOKa npH yC=-
JOBMA, 4YTO mpomecc QOopMUpOBAHMA pycaa HAYMHANCA 0T QOpMH,
oTBevapmel pycly CTATHYECKOI'0- PABHOBECHA. [Ipy 9TOM NOTOK
COXpaHAeT NPAMOJMHEHHOCTE AMHAMHUECKOH OCH MO ONpeZeNeH=-
HOM Harpysku, ¢ yBeJluueHHeM KoTOpoft HaGawpaeTcR 0Gpa30Ba—
nne Meanzp. CnejoBaTelNbHO, OCHOBHHM (JARTOPOM, HapYLAK0MMM
NAaHoBYW yeTofuMBOCTE KaHana, FABAAETCA HATDY3Ka NMOTOKA
pycrofopuMupyORMMA HAHOCAMM, KOTOpafA AONXHA OHTE BNONHE
KOHAKpeTHOR anA ycroliumBolf fopMH cevyeHHA KaHana,

becmoTuHHHf BOZo3adop KapakyMCcKOTrO KaHana Aomyc—
KaeT BOSMOXHOCTH NONAZaHMA B KAHAN DYyCIOdOPMMPYDmHX HAHO-
COB B WBOHTOYHOM KOJWYECTBe, IPH KOTODOM HapymaeTcA ILia-
HOBafd YCTOWUMBOCTE KaHana, Ha yvwacTke 3a KenupcREME O3~
paMH, NMpH NOCTYNAEeHHE 9ucTOf BOAH, KAHAN pPABMHBAETCA #




16l

aMpacT EATPYSKY MOTOKA 3a cUeT MPOZYRTOB DasSMuBa A0
yTEOCTH, KOTODaA BHIHDAET IVIAHOBYD Xepopxanumw. JAf 0OX-
JaHEHHA YCTONYIBOCTE KAHANA OT DASKHBOB HEOGXONUMO Baxep-
(BATE B OTCTOHHMKS YaCTh PYCHOPOPMEDPYOUMX HAHOCOB, KOTO-
gHe CO37anT M3CHTOK MYTHOGTH IO CPABHEHHD C DAacueTHOH.
ﬁﬁin pexud palOTH OTCTOHHMEA COXPAHHT yCTOHIMBOCES EaHI-
0B ANA l1epHofia NOCTYIAECRHS N3 BOAOXPaAHRINES MYTHOR Eoow,
i?f'ua KacaeTcd NepROZA MOCTYNISHMA uMcToif Bomu (Depmop
®EHHA HAHOCOR B BOZOXDaRHIuUye), TO KaHan B 3THX yeio-
ﬁynar PA3MHBATECH &

: A COXpaHeEMA KaHAaNOR yCTOWUMBHMM KaR RpW NHOCTYN-
geEMM gacToi, Tak ¥ uyTHOR BOZH TpedyeTcs BHNONHEHME
BHONy UMY YCOBKK,

1; Ins nepsoro fepuogs (nocTynieHume uMCTOH BOAH) TUI-
‘paBInuecCKuil yRIOR, OTBevamuHui HepasMHBapue#t ckopocTi, On-
pexenurca 3 fopuyn lesu:

- Uo* (1)
ety e

LR,
f:u- = 'Ef—'—ﬁn ’

¢, - HepasMuEBAKWAR CKOPOCTE NO HODMaM, ¥/COK;

R. = ruppasiuueckuit paanyc.
JTO0T YHAOH MOXHO OOBHHKTE H MO @upurnﬂ CeTeAnyuun

o e - K-d /s
' G= [ X, L (€}
'; K = 0,0000II.

Y B gopmynax (I) u (2) suavemue /XA, 3azasTcH. Ecau
ANpPOSKTHPOBATD KAHAN C YKNOHOMX, ONPSAeNAewHN SABKCHMOCTS
ﬂ} wan (2), 70 on Oymer OTBEYaTH DyCAy CTATHUECKOrQ paB-
HORecHs,
' Ilnn BTOpQro mepioge TpPedyeTCR ONDPEXEAWTEH PAsMED M
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KONHYEeCcTBO HEDYCAOPODMHMDYDmUX, MAM HEDycNOBHX,HAHOCODB.

lo usBecTHOMY QpaKUMOHHOMY COCTEBY B3BEMEHHHX Haw
HOCOB ¥ MYTHOGTHM NOTOKA, MOCTynammero B KaHan, COCTAB-
AADT pacueTHOE coueTaHMe OpPaKuwii, CYMMUDYA NMOCIEAHHME,Ha=
YMHAR C HAMMEeHBmeHd, M ANA KaXAOI0 COYETAaHUA OonpejenfnT
MYTHOCTH MOTOKA M THAPAENKYECKY® KPYNHOCTb. MYTHOCTEH MO-
TOKa NMPH 3TOM HaXOZAT NO BHPAKGHHN:

.’?. :_"ZH% 'ﬁﬂﬁﬁ 2

Cpenififs TuApaBIRYeCKafd KDPYMHOCTH PECYETHOI'0 COUETAHMA
dpaxnuil onmpegenAeTCH MO W3BECTHOH QPopuyne:

(2a)

Py Y/
mapaenuyeckuil yrRIoH, OTBevawnnyit TpasHcnoOpTHpOBa—

HEN DPACYeTHOI'0 coueTanua, OyaeT pasexn [ 2 J: .

e Lot OER 1 80 3
L = Qo (f’) 2 (3)
rae /[ = napamerp TOCTYHCKOrO, NpHEMMaeMul OOHYHO pap-
mem 3300,

Bce HaHOCH,TpaHCnOpTHpyemHe npE ¢ = {,, mpeipcTan
ARYT coGO# HEPYCNOBHE. HAHOCH.

B Tex caiyyadx, KOTZe YKAOE ¢ mnpu n Gpaxouax Oy-
AeT MeHBEE (, , amnNpd »~ + I QpakguAx (> {, , TO B
pacueTHOE COYETAHUE HEPYCAOBHX HEBHOCOB IONXHH BOWTH HA-
TEPBAJAH /A [NeJdHX fpakuui ¥ #ONA WHTEepBana /7 + I dparow

CpenHon TMAPABIMUYECKYD KPYMHOCTS DACUETHOTO COYe-
TaHnA ¢paxowii B 9TOM clyvae HaXOAAT TaK:

(4)

i = (26 Ui)n + (ﬂpﬂajﬂﬂ
' E(B)nt (Po)nu
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rne A =~ copepxanve JONK METepBama /2 + I (paKmuM;
, = CDEZHEAS TEAPABANYECKAd KPYyMTHOCTh HAHOCOB

AOXK MATepeana /7 + I dpaxnum.
Hs (4) meeen:

(@), =0 (et

Ins onpepenemms {/, u (/),,, MOKEO NOCTDONTE
rpagure ( ={ () m ¢ =f (), #s xoropex pus
{ =, ompepensor U, m L, wmEe pus [ = & M3
(3) ompexensnt ( £ 7/, ) M E8 Trpadura CBASH .pu--i{(ﬂ" )

gaxozsr (, u f, = -J%Fh

Bs (2a) mo £ onpexenswr 2 4 , Tak xag 2/, =
- z(&)ﬂ"’ (B )ou » TO OTCRAA ipr Yo =2A -2 (ﬂ'lf)ﬂ.
N8 supaxenmsa (5) onmpegenutes ({p)qw.
| MakcuManbHaf I'EZpABANYECKAR KDYNHOCTH YACTHI 0=
M 7 + I dpakgur, BXOZAmMEHd B pacyeTHOE COvYeTAHHEe, ONpe=

AenurcA ne fopuyau A.H.TocryEckoro
- Uma;" 4 {Hp )ﬂﬂ -3 ( Umfﬂ)ﬂi!" ESH)

JacTuud Kpymeee /., AONKHH OHTH S8JEDKAEH B
0TCTOMEMEe, B MX MyTHOCTS COCTGBET /ha. — 0,

[IpumMep pacyera paaMeps # EOAMYECTEA PyCHOHOpMNE-
pyomux gpakmuit AnA ycuosmit mepoCepeXHOrO EKaFana, BXONA-
Wero B COCTAB COOpYyXeHE# mpoermupyemoro TomiynHCKOT0
THApoOysaa.

o HOpMATHBHHM ZAHEEM AXA MecuaHHX @paxuri

o = 0,25=-0,1 My, cHarapmEx XOXe KaHana, W OpH TIMApaBAN-
WOCKOM paxmyce A, = 5 M, HEpaaMHBAaKWAA CHKOPOCTH

‘¥, = 0,9 m/c. Kosppunuenr Hlesu, BHUHCHOHHHE MO popuyxe
0, = R, paser 58 (mpm ~ = 0,0225).
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[pexensEufl yrAOH BOAHON MOBODPXHOCTH MO 3aBHCHMO-
et (I)¢

- 0,92 _ F
{, = m g S 0,000055 0,00006.,
o dopuyne (2) mpu Qo= 0,17 Mz

2 =(-ﬂ4%’11ﬁ£aﬂ-)% = 0,000054 = 0,00006.

Taguu oOpasom, I'MipaBaMveckufl ykroM, pasmui 0,00006,
oGecneyHT COCTOfRMEe, IOpH KOTOpPOM Kaman OygeTr yCeTOHUXE Ha
PasMHBE B Clyuae NpOMycKa YHCTOR BOAH.

Onpexenwm pacdeTHEyN MYTHOCTS M pasmep fparumil, Ko-
TOpHe OyAYT TPAHCHOPTHDPOBATHCA B KaHale NpH YRIOHE
¢, = 0,00006, Be BuswBam zedopMamuM pycna,

B ratn.l OnpHBEXeHH pPO3yABRTATH DACYETOB I'MAPABIH=
9eCKOTr0 yKIOHA, HEOOXOAHMOI'0 JNA TPAHCHODTHPOBAHKHA pacyeT—-
HOTO coveTanun gpaxmonft.

Kar suzme.@paxgau o < 0,05 mx GyAyr TPaECOODPTHPO-
BaTHhCR BO B3BEWOHAOM COCTONHME NPW yKAoHe (. = 0,000027,
pm yenose xe ¢ = 0,00006 Gyzer TpaHCHOPTHPOBATECHE TONE~
KO vacTh (paxmuit wnrepsama 0,05~0,I mM, TaE Kagk pig X
NONHOTO TPRHCMOPTWPOBAAMA TpelyercAa yxmom ¢ = 0,000078.

lo rpapuxy cBask ( =7{(ﬁ+ Y u £ =f (&), noerpo-
HEONY O ZaEENM 1401.I,He TDYIHO OMPeXe’KTs =:r1UcHMe f
u [/, , cooTBeTCTBYNmEE (, = 0,00006. B Hauew ciayuae
Jo = 8,65 xT/m® (/ =0,6 vu/cex, Ipu SToM cyxmmapiisi
OPONEeAT HePYyCAOBEX $pparkmmit cOCTaBHT:

2a _.)_‘.’Em_ - —363000 . 73 05
B pacueTEOe coveranye $paxmuii co cpemteR THAPA~
YeckoR KpymEocTE® (L =0,6 mM/cex BXOAAT HAHOCH COYETa=

HERg Y1V, cymmapHult DPOmEHT XKOTOpHX cocrasaser 60,2%




L*2%

L 121 vl ¢c*o 9900  25£00°0 m d
0% s'er g6l o€ 0I L' 41 s's g Y
- 2'ce 0'¢ 'z sw'0 <0'0  8wHO0'0  #9000°0 ”m
_..._m.. L & é [l )
_ I¢9 9¢I %9070 910:0
€*¢9-8*LT 8*21-I'9 =~09'1 ~490°C =-9I0°0  ~#9000°0 #9000°0 290 /100
(:02=32) /7
I'0 S0 1050 5000
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‘(rabn.I) u noxs masocoB Ppaxuum W (paswep 0,05-0,I),
‘mpONeHT KOTOpHX cocraBaser (4 ), = 73,8 - 60,2 =I3,6%.
' Oo pupaxenmy (5) onpezienum CPeXEND I'HAPABIMYECKYN
'RPYyNHOCTH uYacTH mHTepBasa HaHocoB U gpakmmm ( &, ), =
= 2,24 vmM/cex, Orcoza MaKcHMAaNBHAA KPYNHOCTH HEDYCIOBHX
HAHOCOB OHmpejelMTCH BHpaxeHweM (5a):
Upor2 & » 2,28 = 3 » 1,6 = 4,2 mi/cer,
MarcuuansHuM AuaMe T qan-rnn HEPYCHOBHX HAHOCOB (mpm
Umor= 442 MM/CER W ¢ = 20° ) paser 0,08 vm, a MyTHOCTB
OTOKA f = 4,65, Qpaxmum x6 @ > 0,08 MM C MYTHOCTE®
MOTOKRA 6,3~4,65 = I,65 Kr/u® ZonkEH OHTH BaflePRAHH B OT-
C¢TolinuKe.,
o ;maHHHM BRCINyATAnEM OpocHTensEoll ceTm Xopesma
X KK ACCP, A.B.EgpemMoB ycTaHOBHN, YTO YacTHOH ¢ &@>0,I MM
ABAROTCA DyclodopMEpYyOmMEME, UTO COOTBETCTBYET PacYeTHHM
BESYCHUAM KDYNIHOCTH pPyCROQOpMHPYHMHX YACTHI, BHYMCIEHHHX
o npepnaraeMoif meToiHKe,

OtTueTHM, 9TO ANA KAHANOB, NPOXOJAMMX B MENKONECYA-
HHX IDYHTaX, B NENAX HOBHUWEAHMA MX YCTOWUMBOCTH HA DASMHB
B yMeHBEGHHRA OMABTPANME HEOOXOAWMO YBENHUHTE CEYCHEA HO
‘BCOMY nepEMeTpy npumepso Ha 0,5 M MpPOTHB CeYeHRMA, OTBE=
gapmero pycly CTATEUECKOrO pPaBEOBecHA, H3nmmEAR MIONaA®
MOCTeNeHHO 3aKONBMATHPYSTCA BSBEHMEHHHME WINCTHME YaCTHIE-
‘MM ¥ CO3ZACT TOM CaMHM BSamUTHHH CIOH.
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[.H.ATHEB

K BOMPOCY IBMEEHNA JOHHHX HAHOCOB
HA KPHBOJIMHEMHHX YYACTKAX PYCIA

BonpocaM M3yYeHWA ABAKEHHS KMAKOCTH M TPAHCHOPTH-

. pyeMHX eD TBepAHX TelN (HAHOCOB), & TAaKEe YCTAHOBJIEHHN

Ll

fi

BONMYMEH NMPOMCXOAAMMX NMpH STOM Aedopmamuit pycla Ha KpH=
BONMHEHHNX B MIaHe yYacTKAX NOCBANEHH MHOTOYMCICHHHE

. PeopeTHYecKHe, IKCIeDUMMeHTANTbHHe A HarypHHe MccleloBa=
' EMf. B pesymsTare cHOpMMpOBANOCE AOBONEHO 0CGOCHOBAHHO®

NpeACTABICHHE O MeXAaHM3ME JBMXEHMA NMOTOKA BOZH HA KDHBO=

. IuHeHHHX yuacTHaX pycia, O NMPHUEEAX BOSHMKHOBEHMA NONEe-

PeuHO} MNPKYAANME NMOTOKA ¥ OCOGEHHOCTAX ABUXEHHA JOHHHX

HAHOCOB.

OfHaro 3AKOHOMEPHOCTH ABHEEHMA NMOTOKA W JOHHHX
HAHOCOB HA KDHBONRHSHEHX yYacTKaX pycla MONHOCTENO HE BH-
_ IBNIGHH BCUEACTEHE ype3sHIaiisoff CIOXHOCTH NPOMCXOMAMEX
rlnpannnuennlx ABnenEft. [[09TOMY X0 HACTOAMEI'0 BPEMEHH
éme He paspadoTaHA CTPOrafd TEOPHA, NpHeMTeMas ZAA NpaK-

 ®HYeCKOr0 npuMeHeHER /2].

JUHTHBAA AKTYAJIBHOCTH STOI'0 BONpOCa, MH NMPON3SBE=-
IH KaYeCTBOHHHE aHANMH3 OcOOeHHOCTEN ABEXOAHA NOHHHX HA~
HOCOB B KEDHEBOAMHeHHHX pycllaXx HA NpeAT'OPHHX y4YacTKax pek,

- XapagTepusyomuxcd Conemolf pasHOSEPHMCTOCTEHN COCTABA BIEw-

ROMHX H8HOCOB,
PaccMOTpHM JBMEEHHE UACTHIH JOEHHX HAHOCOB HAPO=-
0Opaseoif dopwH mox xe#cTEHEM MPOAOIBHOR H monmepevHOH

cocrasasomeft 70HEO# ckopocTH morora (puc.I).

Honepeyras COCTABIADNAA AOHHOH CKOPOCTH MOABIAET=

CA B pesynsTaTe MONepevHolt MUPKYyJANMM NOTOKA NMpHE M3THOE

oro, PesynrTaToM monepedrOit MUDRYMNALUME DOTOKA ABAAETCA
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paxxe 00pa3oBaHKe NONEPEUHOrO YRNOHA AHA B CTODOHY BOTHY-
soro Gepera [17, uT0 yunTsBaercs B NpREATON pacueTHOH
:'E'_'.; -1 a-

Cury xoGoBoro xaBiemms 4, OT NOMEDPEUHOH COCTAD~

JAnnedi NOHHOM CKOPOCTH B PACCMATDHBAEMOW TOUKE ONpezens—

eM no dopuyune: !

3 2o5d
5= p -

rae |/ - momepeusas cocraBifoman AOHHOW CKOPOCTH B

| paccMaTpUBaeMoff TOuKe;

c{ - ZNAMEeTD YaCTHIH HAHOCOB;

P = nnoTHOCTH BOAH.

_ 97a cula HanpaBleHa B CTOPOHY BHOYENOI'o Gepera.

Ha wacTnny pelcTBYOT TaKke CMIH MPOTHBOMONORHOTO HAMpAaB-

ZeruA: P = cocraBnApmas Beca YacTHIH, NapalrenbHasn

HaRMOHHOW mrockocTH, ¥ B, ~— NEHTPOOEXHAR CHJd, AelcTByD-

WA Ha YACTHLY NpH ABMXGHWH €€ 1O KPHBOIMHeKHOH Tpadkro-

Pillle

SHAYeHMA 9THX CHA HAXOAEM [0 yDABHEHHD:

f
DL (¥ -F) sind (2)
; ki yIOn MexAy xacaTeJBHOU K AHY B paccMaTpMBaE-
i Moft TOYKEe W ee TOPHSOHTANBHON NMpoeKnueH;

- ¥ w |- yneupHHe Beca COOTBOTCTHEHHO AOHHHX HAHOCOB
' H BOZH.
& )'-3 _-.-.?Z?_nga )
TRe 771 =%f9/—lﬁ - Macecs uYACTHUH AOHHHX HAHOCOB;
. % - mpopomsHAA CPEAHAS CKOPOCTS ABMKEHUA UBCTHIN;
/ - DAANYC KPABESHH TPAEKTODMH, IO KOTOPOH ABH-
XHeTcA YacTHIA .
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CocraBnaomas HMEHTPOGEXHON CWIH IO HANpaBAEHAN,
NapaiielbHEOMY NONEPEYHOMY VENOHY AHa, ONDeAelAAeTCH IO
BHPEXEHND:

fl=1) msac e

g4 "y

I
ﬁ 'f‘{ ﬂH - COSK (3)
JacTHOA HAXOAMTCA B ABAXEHMM HOA JelcTBHEM NpO~
ZOABHHX CKOpPOCTE§l NMOTOKA, MOBTOMY W3-38 HE3HAUATENEHO=
CTH CHI TPEHBH B MOMEPEVYHOM HANDABNGHAR HEMHU MOXHO Mpe=-
HeOpeub.
Upa aBAXeHHN YacTHOH N0 KpHBOANHEEUHEOM TpaexTODHE
NOCTORHHOTO PagMyC € , NOAXHO OHTL COCANZEHO DABHOBE=
CHE& MOMEepeuYHHX CHI»2 ;u;aﬂqﬂmm HE 9ACTHOYy TeCeo?

R
ANH, NOACTABNAA SHAYGHHA WIEHOB, BXORANEX B 3T0 ypasHe=
aue, W8 gopuyx (I), (2) n (3), mocie HEKOTODHX MPOCTHX

npeoSpasoBarnt, NONyUmM:

:Q&?W‘ J{_-—PJ -{)-sind ffﬁ)%-rﬂﬁ (#)

Asatusmpys BHpaxzemme (4), He TpyaHO yOéamThes,
9T0 ZAA paccMaTpHBAeMOM TOURM Ha AH® DycXa BXOZAMHS B
9TO BHpaXeRAMe YNeHH ~ NOCTOAHAHEe BEJIWIMHH, 38 MCRINYEe-
HHEM JmaMeTpa uacTWnH (MPOAONEHAR CKOPOCTH ABHXEHHSA
Kaxzoft paRuMM ZONHHX HAHOCOB TOKE BEIMUEHA MOCTOAHHAN).

Cnexosarensuo, B paccMaTpHBaceMof TOYRE B cCCTOR-
HHEE nomepevHOf ycroftumBocTH MOXET HAXOZMTHECH YacTHuA
TOALKO ONpEReNSHHOTO IKameTpa {{'. [Ipn noACTAEOBXKE B
Bupawerme (4) nmaverpa YaCTHIH d )@ PABEHCTBO HApPyWAST-
CH: npamad 9acThk €ro, npejcrasiafApmaed coGolft cymmy ocmx,
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| geflcTBYOMMX HA UACTHLY PajMaIBHO B CTODORY BOIHYTOro Ge-
pera, CTaHOBATCA Gonsue NeBO#. STO FOBOPHT O TOM, UTO
| HONABNAR B BTy TOUKY UACTHUA C GONBIUM ZMaMETDOM GyAeT
. OTKJOHATECA B CTOPOHY BOTHYyTOr'0 Gepera, a C MEHBIMM
' gHAMETPOM =~ B CTOPOHY BHMYKIOTO, T.8. NPOHCXOAMUT CODTH=
pom AOHHHX HAHOCOB II0 KPYNHOCTH MO MUPUHE pycla. B cay-
'4ae PasHOPOAHOCTH IO yAENBHOMY BECYy YacTUI AOHHHX HAHOCOB
. OAMEAKOBOT'O AMaMeTpa YACTHIH C GONBEMM YASNBHHM BECOM Oy-
AYT OTKIOHATHCA K BOTHYTOMY Gepery. K raxum Xe BHBOKaM
ppumen I'.H.8aMGaxnzse B pesylbTaTE CBOMX MOZENABHHX HCCle-
mosanuit /27,
| B zmaopaTopunm peryiMpOBAHUA DYCHAOBHX NPOLECCOB
'CAHWMPY npoBogMauch MOZEJIbHHE MCCHeZOBaHMA BOZ03aGODHOTO
TURpoy3na depranckoro Tuna Ha p.Mainucy. SHeMEHTH KPUBO=
IMEEtHOTO MOABOAAMEr0 PycJia PACCUMTARH HA PAacXox 3f%-HoH
‘pOecnedeHHEOCTH [0 SMIHDMYECKUM BABUCHMOCTAM, NpeilOXeH=-
BM C,T.AnTyuneuy [17. '
Mpe npomycke Gonpmumx pacxozoB (MeHee 3% oGecneder=
HOCTH) B NOABOZAmEM pycle BOSHMKANA MHTEHCHBHAA NONEpeY=
. Had UMPKYJAALMSA MOTOKA, MOZ ZAelcTBHEM KOTOPOH AOHHHE HAHO=
| ON YBJAEKANMCH K BHMYKIOMY ‘GEpery ¥ AHO Dycla MpuoGpeTanc
" NomepeuvHH{i YKIOH B CTOPOHY BOTrHyTOro Oepera. K KOHUY ne-
‘proza fopMEpPOBAEMA DPyCAa NOmepevHHil npofuas ero ZiHa CTa-
 OunusupoBaiicA ¢ 00pasoBaHMeM GONBWKX INYOMH (B 3aBHCHMO-
CTH OT pacxona) y BOTHyTOTO Gepera, JUHaMU4ecKas OCh MOTO=
- Ka npoxozauia BAOAR BOTHYyTOI0 Oepera, & AOHHNEe HAHOCH ABi-
. Pajuchk B OCHOBHOM Y3xo# nonocoit BZOTB BHITYKIOTO. HaOnopma=
" NIOCH pasfeNeHMe HAHOCOB MO ¢pakuufAM B NONEpPEeYHOM Halpab~
.?:lmnnn. 6AMEe K BHOYKJIOMY OGepery ABHIaluch MENKHe (paxmuH,
§n Gnuxe K OoceBOff NMMHMKM pyclia = KDYNHHE.

OcoGeHHO 3aMeTHa CODTHPOBKA AOHHHX HAHOCOB MO (fpar-
IMAM B NONEpEeYHOM HANpaBICHWM NPH pPacXoz8eX 0GecneyeHHOCTHN
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Goxee 3%. [pm 5TEX pacxozax B NOABOZANEM Dycle INOCTOMH-
HOft mMpHHH M paZMyca 3axpyIUeHHA NONepedYHad NNPRYIAMMS
NOTOKA cranoburcn Memee MHTEHCHBHOM, 0 YeM CBHJETENE~
CTBYET yMenbmesWe H3TH0GA MOBEDPXHOCTHHX M AOHHHX CTPYH,
H HAHOCH DacnpexelfmnTCA MO WHPHHE pycla Oolee paBHOMED-
HO,

[lpoBoagunnce: HaCInZerEuA 38 QOPMHPOBAHHEEM MNONEDPEY~-
HOTO npoduiA AHA B CTBOpEe, HAXOZAMEeMCA NPEMEPHO B Cpef-
Hell wacTH MmO JAWEE MOABOZARWErO pycla, NpE OpONyCcKe IO
HeMy pacxoza I0%-moff oGecneueHHOCTHM. [lepes Ha9aloM OMNH-
TOB JZIHO pycna OHJIO BHJIOXEHO ClOeM mecuaHof cMecH (cme=
OUANBHO MOZXOOGpPaHHOM COrNacHO HATYDHHM ZAHEHM) ¢ IOPHSOH-
TANBHEONl MOBEDXHOCTHED HA YDOBHE CPEZHEr0 xHA (DHC.2).

C mycxoM BOAH HAYANOCH HMHTEHCHBHOe yImyllaenuwe XEA
pyclia y BOUHyTOr0 Oepera ¥ HapPamEBAHAE €r'0 §J BHIYKIOI'O.
JIoOEEHEe HAHOCH JABHTAaNMCh MO0 TPACGKTODHAM, H3OTHYTHM B CTO-
POEY BHOyRIOTO® Oepera. [ocie AOCTHEEHMA MarcHMyMa I'IyOH-
HH DASMHBA § BOTHYTOI'O Oepera HaYalICA MpoHecc yHONaXHBa-
HUA IONEPEYHOT0 YRIOHA XHA pycna., TPackTODHE NOHHHX Ha-
HOCOB CTAHOBATCH NapajienbHuME Oeperam, HamGolee KDYNHHS
GpaKnEM ZBRTaDTCHA Jalble 0T BHOYRAIOIO Gepera M MMEpT
TPAEKTOPEK, HECKOIBKO H3OTHyTHE B CTOPOHY BOTHyTOIO (e
pera, Hekoropwe H3 HmX, AofiAA AO r'pefHs OTHOCA, CKATH-
BapTCd OO0 HEMy BHH3 M OCTAHABIHBADTCH BOMU3H BOTHYTOIO
Gepera. Taxmm 00pasoM OPONCXOAMT HADANMEBAHWE ZHA § BOT=-
HyTOro Gepera 8a cYeT KPYOHEEX Qparmuit ZOHHHX HAHOCOB.

B pesyxsTare AARTENIBHOI'O OMHTA cHopMEpOBaNcA MonepedHHit
npojurs pycna, XHO KOTOpPOT0 CIOXEHO W3 YACTHI 10 BO3pa~
crapmelt XPYUROCTH B CTODPOHY BOTHYTOro Gepera (puc.3).

Taxoe xXe ABIeHHMEe HAONOAAETCH H EHa APYrEX CTROpax MozpBO=
AANEro pycla, OcO6eHHO B GonbmOfl cTenewd HONMEpeuHas cOp-
THPOBKA JAOHHHX HAHOCOB BHpaXeHA B KOHEYHHX CTBODAX,T.S.
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$ HENOCPEACTBEHHON ONM30CTH K IIOTHHE M BOJONDHEMHHKY .
B cocTase MCCIEROBAHHON HANM MOAEIH I'MADOY3IA MMEETCH
gpuBoxuHelnult B rane I'~oOpasexft nopor nepex QpoRTOM
POACTPHEMHNKE, NpPeRHASHAUEHHHE 1A YCHICHUHA none peyHoit
MEDKYJAAIMA NMOTOKA B LENAX GOPHOH ¢ ZOHHHME HAHOCAMH.
flocne amuTenBEOrO HOPMMPOBAHMA MOZBOAANETO pycla HOPOMC—
XOZMN JacTUYHHY WAM MONHHY S8BAN €I0.
lpyuxEOit sapana mopora MNOCHYRMIIO 3aI'DOMORJEHHE
RHE pycla mepex MOpPOTOM RPYNHHMH (paKkmMAMA ZOHHHX HaHO-
OB BCJIEACTBHE MX HEMPEpPHBHOTO MOZXOA& CO CTODPOHH BOI-
HyTOTO Gepera. 3amera I'-0GpasHOTO NOPOra OPAMONMHEHHHM
h jXHM M CTYHNeHuATHM KoHCTpyKmuM I'.B.CoOonumua HEé yeTpa-
HMNA BOSMORHOCTH 3apala MX, Clej0BaTelbHO, NpUYMHA
pnarcﬂ He B KOHCTPYROMM ZOHHHX CTPyeHaNnpaBAAOmMMX Cl-
gTeM, a B NOnepevHo} COPTMPOBKE NOHHBX HAHOCOB,BCIEA=
ma KOTOPOM NPOMCXOAKT SaTDOMOXJEHAE MOpOra KpYIIHHMM
_ wsui, [I0cie sasaia NMOpora CAMONDOMHEB €TI0 NMpH TeX Xe
pacxoziax BOAH He MPOKCXOMMT, MODTOMy BOSHUKAST HEOGXOZM-
MOCTE IPOM3BOAMTH MCKYCCTBEHHHE NPOMHBH NMyTEM YACTHYHOTO
BIM NONHOTO CHMKEHMA NOAMEPTOr0 TOPHSOHTA BOAH. JTO CBA-
8aHO C YACTHYHHM MpeKpameHwuem moZaYd BOJAH B KaHAN B Te—,
YeHue NMeprHoza MpOMHBA. |
B ecTeCTBEHHHX DYCJAX HA M30PHYTHX y4YacTHaxX TOXe
naﬁnunaamn HomepeYHas COPTHDOBKA IOHHHX HAHOCOB. [Ipo=
i ﬂrﬂnﬂmaﬂ OTMOCTKA AHA KPYNHHMM (PpakuusuM BAOJE BOTHy-
T0r0 Gepera npejoXpaHAeT AHO OT ZanrbHefiiero pa3MHBE H
']- NO3TOMY HEpPIMA MOTOKA HANPABIAEGTCA HA Pa3MHB HeSagpel-
NeEHHX BOTHYTHX OeperoB. B peayrbTare NPOMCXOZUT HEnpe=
| DHBHOE MaMeHeHWe IIAHOBOTO OUEPTAHWA pyc:a, UTO 3aTPyA-
. HEer B oTOM pailone XxOSAHCTBEHHYN JAeATENBHOCTE HEJIOBEKA.

i -.|‘|';:
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XM SAHPOB

PACYET ONTWMAJBHOK BHCOTH YCTYIA BOZOCIMBHOM [IOTHHH

B HacTORuWEe BpeMA NDH CTPORTEABCTBE BOAOCODOCHMX
J00pyxeHHl, O0coOeHHO BHCOKOI'0 Hanopa, compaxenxe Onefosm,
K NpaBwnQ, OCYHECTBAMOT HO TMIY CBOGOAHO OTCDOMEHHOMK
pTpyu. besonacroct®s paloTH OAOTHH B STOM CIyvuae 38BHCHT
)T pasnwyENx PaKTOpoOB, B-YACTEOCTH OT NMPABMABHOTO Had=
jayeHus BHCOTH yCTyna INOTHEH « M yraa £ o0r6poca
TpyR ¢ HOCKa (pHc.I).
HamGozmee pammoHaXzbHHE BEJNMYMHH BSTHX NAPAMETPOB
OO0MYHO yCTAHABIMBANTCA N0 PE3YILTATAM HCCIEZOBAHEMH,KOH=
['h BTHHX BOZOCOPOCOB, NPOBOZMMHX HA MOZENAX C DPASMHBASMEM
CHOBaHWEM, B cTarhe paccMaTpuBaeTci Kpurepul, cuywammii
~ﬂ OneHRM 3PPexTRBHOCTH RACOTH DPASIHYHHY KOHCTDPYHRIOMM
Ocka BoZzOCOpOCA M TEODETHUECKEY ¥eTOX pacuera Hamdonee
@RaronpAATHOr0 COYETAHHA BHCOTH yCTyNa ¥ yraa ordpoca
'wﬂpwn ANA NANMHEADHYECKOTO Ianagkoro (Ces pacmenurexnelt)
j0cKa.

Kpnrermil omeskn padOTH EOCEA
BONOCHIHBHOR NIOTHHH

[Ipy NPOEKTHPOBAHHM HeOOXOZMMO HMETh: B BHAY, 4TO
IR HOCKa MOOff ROHCTPYROMM CymecTByeT TaKas BHCOTA

na, NpE ROTOPOM ZaHEHK HOCOK padoTaer HamGomee af=-

{ BHO. AHANHS COOTBETCTEYDNUX HUPOSKTHHX MATEDHANOB

M BKCHepMMEHTANBEHX HCCIeZOBamMit, OTHOCANMXCH K OCYHeCT=
BleHEMM BOZOCOpOCaM, MOKa3aX, YTO B 3TOH OGEACTH OTCyT=
CTBYOT HeoOXOZMMHE KDHTEDHH, NO3BONADNEE JAErE0 ONEHHBATH
BPfexTHBHOCTE paloTH CPAaBHHBAEMHX HOCKOB. JI0 HacTOAmeIro
BpeMeNH Npu CONMpAZEEME ObedoB MO THNY TBOGOAHO OTGpOMEH-
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i CTPYH MOZOOHaRA ONEHKA NPOMBBOAMAACE MyTEM COMOCTAD-
:.. i rAyOMH BOPOHOE Da3MHBA, BOSHHEADNMX HODX HaJNYAH
2vUaTOr0 HOCKA WIM [UIWHADAYECKOT'0 I'AZafxoro. [JambHOCTE
nu.n‘nrennn BODOHOK OT NAOTHHH NDHHAKANAach BO BHEMAHHAE
(alex0 He BCEME HCCIejoBaTeNaMK. JIA ONEHKM paGoTH HOCKA
araercn KpuTepuit 3 Buze "raHreHca yraa oOpymerRuA" &
JUMTHEANNMH OZHOBPEMEHHO ZBa faxTOpa — TAYOHEY
'BOPOEKM pasMHBa /, X € YASIEHHOCTs 0T BOAOCGpoOCca 4,8

b = 4o (1)

hp = I'Iy0HHA BOPOHKH Da3sMHBA;
{, = paccrosie 0T ycTyma IIOTHHN IO MECTa M3Me~

. peHEs TIYOHEM £, .
5 SfbeRTHBEOCTD HOCKOB nman ROHCTDYKIEM [IO CPaBHE-
) ¢ DMINBAPUYECKENM, NMPAHMMAEMHM OOHYHO B KauecTse "aTa-~
HA", MOXHO OIEHMBATH TAKKE N0 BOIMIMEE

7 (2)

| @é,

fn 1 5~ ~ BENWYMHH yII& OOpymeHHSs COOTBETCTBEH-
HO AR IWIMHADHYECKOrO TRAZKOTO ¥ MCCAEZYEMOro HOCKOB, &
'ammunea:i' A Hassai O THOCHTE A B HHMN KD E-
fepuem 290derTHRBHOCTIHM,

iR TpEMepa B TACIMNE TNPHBEAEHH SHAuCEMA A, Bh-
TeHHHE MO AAHHHM SKCMEPHMEHTAIBHHX HCCIEL0BAHMH MOZe~
ﬂ BOXOCAMBHHX MIOTHA ¢ pasimunbME Rockamd [ I, 6 7.

: Kax BUZHO M3 TACHMUH, NPE HEROTODHX 3y04YaTHX HOC-
Eax ycnmopwa conpaxenus ObedoB CTAHOBATCA ZjaEe XyKe, UeM
:f,‘f'a- 1 IMIMHIPAUECKOM TNAZKOM - TAK Kark 3HaUeHue A TOiy-
AeTCA MeHBNE eAWHMH. [IR NYyYEMX ¥3 CYNeCTEYDEMX 3y0ua-
!;-. HOCKOR OTHOCHTEIbHHN KpHTepu# shbexmusrocTn A =1,25,
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" poTla KAk EAR IPYOMNOBOTO pacceNBawmerc HOCRa, Npefidke
HOTO ® MconmemoBaRHOTO asropoM /2 7 A = I,40 - 2,50,

Tadauna

:Tny0n-:Paccrosd
. :Ha BO-:NHEe 0T : :
BOZOGIHBHAR .quy mocka  :DOHEM :MNOTHHE: :Z’;‘Jd-f A=

aroTHRa . :pasMi-:Z0 BO= : w & tgd
: :3a :DOHEH : -
: th M :DasMHBA: .
: 3 1 Pl oM s

[EAHEAPRYESC~
Enpggﬂnﬂp- Knii raagewi 25,9 180 0,44  I,00

JyOuaTHE:
BapHasT I I9,5 150 0,30 I,II

n 19,5 I70 0,II5 1,25
i 18,0 II8 0,53 0,9
Iy 22,4 162 0,138 1,04
¥ 18,2 147 - o,l24 I,I6
JI 19,0 157 0,21 I,I9
yi 19,8 122 Q.62 0,89

bxag [MAMHAPHYESC=
2 CKE} r:l::'?mﬁ 31,0 142 0,218 1,00

SyGuarTrit 22,0 126 0,174  Hy

o

X

=
\
- JlanHHe, NpHEeEHAHEe B TalnMne, NOIYYeHH ONHTAMN
s miocko#t momenE (IpyHT OCHOBaHMA-TpaBiil ¢
d = II wu).
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Pacuer onTEManbHOR BHCOTH ycTyna
MUAHHAPHYECKOT0 IIAAKOT0 HOCKA

Onrumansaoit BHcoTo#f yeryma d,, .., Mbl HasHBaeM
4AKYD BHCOTY, NPH KOTOPO# BeamumHa {g¢(  OKABHBAETCHA
pauvensmeit. OueBHAHO, 9TH BEIMYMHH ANA PasldyHHX EOCKOB
HECXOAHHX KOHCTPyEuml Oyayr pasmnusemu. [oaromy como-
‘cTaBNeENe PadoTH HOCKOE ZONXHO MPOBOAMTHCH NMDM ONTHMANE~
 HHX ZNf KaXA0T0 HOCKA, & CNEX0BATEeABHO, HEOAWHAKOBHX,BH-
~ corax yeryna. [lpoBozuBmMecs X0 CMX MOP CPaBHEEHHA DPaGOTH
HOCKOB NpY OZWHAKOBHX BHCOTAX YCTYNA HEAB3A NPH3HATE A0~
@TATOYHO YAOBISTBODUTENEHEHMA.

OnTHManBHAA BHCOTA yCTyna AIA WHAMHIPHIECKOTO
[AAKOT'0 HOCKA MOKET OHTH yCTAROBIEHA DACUETHHM MYTEM.
3 DHC.2 NDEACTABNEEH KPMBHE 38BHCHMOCTH OTHOCHTENABHOM
BHCOTH yCTYNa —g—ﬁ- or yrna A or6poca CTpyH, DTH KpE-
‘BHe , NOCTPOERHNE AIA Eﬂnﬂﬂﬁpﬂﬂﬂ C YZeNIbHHM NOT'OHHHM pac—
,nnu Ha HOCKe § = 69,5 M 3/cex.m, Hamopox 7 = III u,
IyGuEO# BOAM B HUXHeM Obede £ = IS5,5 M. T'nyGaEa Bo-
POHKE DasWHBa /, W AANBHOCTH OTIETa CTPYH, NDHEATAR yo-

1'
?
JOBHO paBHO! {' » PACCTHTHBAZNCH MO QOPMyTaM [3,4]
4 i 5659
3 kF"R(m{ﬁl .'?ai)‘;lz {3)

-"’-2?:.-::.::-50([??5&5 H/ﬂ(f—?zmsi{. '];- (4)
: _ Sin p .
__'- FA° R 1=0,215cig B’

a
7=l e,

'.

b Hax BuaHO 3 DHc.2, KaxjoMy yray £ oer0poca
. CTPYM C TBETCTEyET ONpPEAENCHEAS ONTHMATBHAA BHCOTA
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ycryna @, ., Hanuenbllee SHavYeHMe KpHTepHHd e‘-gff pi¥id|
IMIKHEZPHYECKOI0 HOCKA NMOAyYaeTCHd NpH yrae oTdpoca
4=380° n BmcoTe &, ,ONM3KOH# K Hyaw, MMEHHO HyZEBYM
BHCOTY MH M JOJAXHH IPHEHMMATS B NPOEKTE LA DacCMATDU-
BAEMOr'0 THOA CONMpAXEHHA OHedoB, Kak 5T0 cj/eNaHO, HANDE-
mMep, Ha mmoruse Paftxewa u xp. / 5,7.7. B oGmem cayuae
HalizeRHEYD ANA PacdeTHOrO PACXOZA ONTHMANBHYN BHCOTY
yCTyna HOCRa CIHEAYEeT OpPOBEDHTH Ha PACXOXH ,0TANYHEE OF
PACYETHOTO,

Ozraro mccuezosamusa / I 7 nokasHsanT, 4TO NpH
TaKO# BHCOTE ycTyna B HuxHeM Obede BOSHMKaWT HeGnaro-
NPDHATHHE ABIECHNA: NepHozMUYecKHi "mozcoc™ cOpacHBasmoit
CTIPYH E MNQTHHE, SHAYATENBHOM BHCOTH BOJEH M T.0.Jo3r0-
My BHCOTA yCTYyNa B NPaKTHKe 0TEYECTBEHEOrO TEAPOTEXHN=
YEeCKOI'0 CTPOMTOABCTEE [DHHUMAETCH BHEE MAKCHMANEBHOTO IO~
PH3OHTA BOAH B HEXHEM Obede. [lockoAsRy mpM BHCOKOHANOp-
HEX MIOTHHAX T'AYOMHE BOAH B RUZHeM Ohede OTHOCUTENBHO
AeCoNbEEe, T.€. BEIHYKHA {%1- JexuT B npeaenax 0,I10-0,25,
TO M B [aHHOM ciyuae HawbGofee panMoHaAbLEuNM OyZer sHave—
gne A = 30°, UEOTOUMCHEHHHMM NAGOPATODHHME HCCHeN0Ba~
HMAMH EORKDETHHX MOZenelf BOAOCNTMBEHX NMJIOTHH yCTAHOBIEHO,
YTO OPH CBOCOAHO OTCODOMEHHOi CTpye SHAYEHME yria A Tax-
Xe CHeAyeT NMPHEKMATE paBHuM 30°,

ME mamNH ONTHMANEBHYN BHCOTY yOTYNa IAA IMAMHIDH-
9eCKOI'0 TNajJKOr0 HOCKA B YCIOBHAX KOEKDETHOTO BOAOCOpO-
ca, OmucanEH#f XapaxTep MSMEpPEeHHMHA OTHOCHTENBHOH BHCOTH
yeryna, ouYeBHxHO, OyAST HAGANZATHCA NMDH Pa3TAYHHX HAMO=
pax B ciayyae OTOpoOmEeHHO# CTpDyM. ITC MOKEQ OCRACHHTE TeM,
9T0 0COGEHHOCTH HEBMEHEHMS AGNBHOCTH OTIeTa CTPYyH B yria
AX NafeHHA Ha JHO HUXHEro Onreda (3HAUMT, B TAYOMEH pas-
MHBA) ANA PAsNMYEOrO Hamopa T, mpu msmememmn <A or 0°
no 459 oxasusaerca Taxol X¢, KaK B B DACCYUTAHHOM NpHE=
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- mepe (puc.3). 9T0 NOATBEDKAASTCA TaRke pacUeTaMM, Ipo-
. y3BeNICHHHMM NO JDYTHM 32aBHCHMOCTSM K NOKA3ABUNMM AHANO-
. PWYHMA DE3YNBTAT: ONTEMANAEBHAR BHCOTA YCTyNMa NONYIMAACH
. pasuoii Eymo npx & = 307, xors BenmwmEm g SHaum-

- TEeNHHO OTIWYANUCE APYT OT ApyTa,.

JTUTEPATY PA

- 1. Kpyuuunna A.A., Comopresa A,I's DEcCHEpHMEHTANEBHHE
ACCNenOBaHKA CONpAXeHUs OBEPOB B JCHOBHAX BHCO=
KHX BOZOCHKBHHX NMAQTHH HAa CKATBHOM OCHOBaHMA,
"Tunporexnanveckoe crporTeascTso™,I965, k 8.

2. 3aupop X.A., O MecTHOM PasMHBE DyCNa 38 BHCOKMMH BO-

‘JOCNUEHEME NMIOTHHAMYK, CHAOKEGHHHMN I'pynnoff pacce-

HBawmux HockoB, Tpyzw JNM wum. M. H.Kanusuna,

| pHI 274, T., 1966.

3. Muxanes M.A. Onpepnenenrwe TIYOMHH DasMhiBa HECKANBHO-
I'0 OCHOBaHMA najanmelt crpyeit, "IMipOTeXHUYECKOS
crporTenscrTeo™, I9%0, ¥ 9,

4, Yeproycop M.ll. Huxemepxam ruzpamamura, JI,, Kyoyu,
1934, cTp.524=536,

5, Takipasosuu UM, Kpennemne B HExHem Obede BOAOCHHB=

Bux nnotmH, M.-l., "Sneprus™, .1966.

6. %zaf H L and J.-:‘rsz? & . md'smfuzﬁfjmz of energy

. af hgh head hydraadie  stwectures by dowble

 JE dussipalor. | Lo Hoeille FBlancte” vol rs 1956 M
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. dﬁﬁﬂf?;‘tﬂﬂfﬁf ﬂ?t’ Retonol .sfwﬁf’wf:zj; oA moaleld 5'&4%’;(-,
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A.A.TYMAHOB

K BOOPOCY O TIYBMHE MECTHOT'O PASMHBA
B MEIHONECYAHOM PYCIE

I3 ¥HEOTONETHET'O OMHTA SamMTH MEIKONmecuaHHX Gepe—
rOB® K MOCTOBHX NEpexXonos Ha Auyzapese H3BECTHO, YTO OC=-
HOBHO® npmuxHOo#, BHIHBawme# paspPyNEHHA CAMHX pPasHooCpas-
HHX N0 KOHCTDYKTHMBHOMY DEEEHMK COODyXeHEH#, ABIASTCHA IIO-
TepA yCTOHUNBOCTH BCIEACTBHE SHUYETENBHEHX MECTHHX Da3Mii=
BOB., Hak mpamuno, AedopMamMik paSIMYHHX BENOB TODDAKOB,
NpocazKE H ONDOKMAHBAHHE XBODOCTAHHX AaMl, DaspymeHUeE
CBallHHX KOHCTDYEIHH NMPOHCXOZMIM K3-3a HEBOSMOXHOCTH Ha-
IEXHOT'0 3AKDEMIEHHA TOZOMBH COODYXEHES B TONME MEIKONECw
YaHOTO TI'PYHTA W HEAOCTATOYHHX DACUETHHX I'MYyOHMH DasMHBH.
CywecTsyomue pacYeTHHE 38BHCHMMOCTH HOCAT OOmMMil XapaxTep
R He YUYATHBANT cnenuduxr ycrosmii Amyzapsu /27 .

B padore /I/ mpexanoxeRa HOBAA METOZMEA pacueTa
THYOMHH pasMbBA, HAMEeTHBHNAA OOWAR OyTHE peleHWs 3aJauM.
llersn Ham¥X OMHTOB GHNE BKCNEDAMEHTAINBHAA NPOBEPKa Npej-
NOREHHOM cXeMn pasMuBa ¥ YTOUHCHHE BEIWYMHH NMapaMeTpos,
BXOOANMX B PACUETHYD SaBHECHMOCTE., B HacTosmel cTaThe H3=
AaranTcsd OCHOBEHE DE3YILTATH HCCHeHOBAHMA N0 OUSHKE HE-
TOAMKM pacueTa, npoBefeHHHX B CAHUMPH moz maywHim DyRO-
BOACTEOM (X ACaNbBAHIG .

JKCHEPUMEHTH MO ONpefeleEdn TNYOWHH DPa3MHBA NPOBO-
AUNIECE Ha MPOCTDAHCTBEHHOW MOZEeNHM B OSTOHHOM JIOTKE WHDH-
HO#t 4, AnmHO# I6 M, pa3ZeNeHHOM N0 AIMHE HA padodym YacTs
u orcroltHMk (puc.l). KOHCTDYRHMA IOTHKA NOSBONAIA, HCEIN=-
YHB OTCTOHHMR M8 padOTH, PEBHO MOBHCHTE MYTHOCTE MOTOKE
MyTeM COKpameHMf NOZBOZAMETro TpakTa. llogada BROAH ocyumecT=

Baanacy Hacocom I6-HAH, npu 2T0M T.B., B aBAHRAMEDE MNOZw
RePRMBANCA EA OTMETKE, HCEIWYawmel DOABIEHME BOPOHOK, HO
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IOCTATOYHOR ANA COSAGHMA cKOpocTel mopszka I1,2-I1,5 M/cex,
o6ecrneYnBaBiiMX BHCOKYD TPAHCHODPTHDYDEYH CHOCOGHOCTE IMDKY-
IMpyRmero MoToka, B Hauane paGouel YAaCcTH NOTHKA HAXOAWIHCEH
HanpasnfApnue MIOCKOCTH, NEPECTAHOBKOH KOTODHX IOCTHTANCH
HyEHH{f yrox aTtakun, Padouafd 4acTh JOTKA BaANOIHANACE MY~
AAPEHHCKUM NecKOM, CIOEeM f =50 ¢cM, DparRmUOHRHH{ cOCTaB KO-
TOPOI'0 INPHUBENEE HUXE,

Pasuepn

dparmuit,

MM DD 2-3' Ie=? D'E-I'ﬂ D"EE""D’E U.. I-G‘EE E}'I
Comepranu

@paﬂﬁuﬂ.% 0,68 0,61 0,78 0,36 1,55 36,21 59,81

Pycaoroft wacTH npugaBaics HyneBolt yENOH. [IOCKOABKY Ha
AMyZaph€ NOHHHE M NPHAOHHHE HAHOCH COCTABIAWT Bcero l16=-20%
OT B3BENEHHHX, KOTODHE CMONEAHpOBaTh HEBOSMOKHO, NOZada Ha-
HOCOB Ha MOZeNs HE NpOM3BOAMNACH. [OTOK, paspadarTHBas pyclo,
JOCHMPAN HAHOCH A0 COCTOSHMA NDPEZENBHOI'0 HACHUMEHHS ODM AAHHHX
Q ‘ ?é ’ a/w . [lpozonxuTenEHOCTE ONHTA ONpefelslach OTHOCH-
TeNIBHON cTalOunusanuelt paspaCoTHM NMOABOAAMErO pycla, IAyGHHH,
8 TAKKE NIaHOBHX DasMepOB BODOHKH pa3miisa W B CPeJHEM cOCTab-
aana I0 wac., moclle Yero0 NO CTBOpPAM MPOMSBOAMAMCH 38MEDH IMIy-
OMH, HanpapleHu#t AuEEE TORa M ckopocTeil. I'OPH3OHT BOXH 3aMe-
PAXY TEecTepoM ¢ TouHOCTHED Z0 0,5 MM, CcRopocTH ~ Tpydxo# [MTo,|
& HanpatieHAs IMHEUA TORa - (BINIrepoM.

MH ompefeXAnN I'AyOMHH PA3MHBA Y BEePTUHANBHOH WIyHTO-
BOif CTEHKM NpH DasAMYHHX BapMaOUAX DACcXOZa, I'IYOMH X YIAOB
arakd. ONMHTH NPOBOAMIACH B ZMANasOHe pacxojorB oT 80 xo
I50 n/cex, ray6mmax I3-25 cm, yraax aTagu 30=90° u My THOCTH
0,06 r/xt - 0,36 r/x,

Cormacuo mcxopHO# cxexe [I/ moToK, BCTpEYAACH C Mpe=
Tpajzioil, OTHKAOHASTCH K €6 OCHOBAHMD CO SHAYCHMSMH CKODOCTH,



T

Ve

"F.-::.v. W CEOpOCTHM HOZXOZA, OAHOBPEMEHHO pacTeKafAChk B BOAA-
; ﬂ OOAyUKe, KAk SaTONNeHHAd TYpOyJIeHTHas CTpyA, IOA HERO—
OpEM yTUIOM pactexkamus ¥ .
SKCMEpUMEHTANEHAA NPOBEPEA MOATBEDAWIA NPEANOCHIKY 4
4T0 NOTOK, ONYCKaACh MO CTEHKE, COBEpWAET BMHTOOCpasHOE
'.'.-'”" EHHe Mnoj YyTIOM K ype3y TI.B., DABHHM YUYy BCTDPEYH MOTO—
Ra CO CTEeHKO#, M NMOZ TeM Xe yIAOM OTXOZHT OT CTEHKH Yy AHA.
BUHTOBOE IBMXEHME HBAAETCA CIEACTBHEM APOCIEHHS CTDYH IpH
yZape O nperpazy: Gonsmaf 4acTh pPacxoia OTKIOHAETCA BHUS,
A MeHLDNAA NpOZOIXAaeT JABHEEHWE II0 KAacaTEeILHOW BAONE CTEHKM,
IDE STOM COCTABIADMAA CKODOCTEll HampaBlieHa MOZ YTIOM,CIRS—
-'jl-r.- yIIy aTakM, B De3yABTaTE Wero TOUKa MAKCHMAJIBHOI'O pas—
. MHBA, KaK NpaBuIO, HAXOZHTCA He B 30He I0OOBOrO yIapa, a
CMemeHa HUKe N0 TeveHub, OGpasyomuiicA B HAYANBHHE MOMEHT
~HoZnop Mo Mepe YINyCNEHUA M DAsBUTHS B NISHE BOPOHKM pas—
MEBA 3aMeTHO CHMXAeTCH ¥ NPaKTHYECHHE MpK MPOJOABHOM pacmno—
NOXKCHMM KOHCTDYKIMM He BIMAET Ha pasMepu mecTHOH aedopma=
.
| Tonmusa CTPYH, OTXOZANEH# OT CTEHKE B NMEPBORAYANGHOM
CTazum pasmuBa, He mpesmmaeT 0,2 /7, (TAe A = MaRCHMANE—
Hafg rayOwHEa HA MOAXO0Ae), YTO BeJET K BHCOKMM NOTI'OHHEM pac—
xozem, [lo Mepe yBeNMUEGHHMS TAYOWHH X IUIAHOBHX DASMEPOB BO-
POEKM pasMHBA DAacTEKAaHMWEe ZOHHOM) CTDyW HauWHaeT NMPHOGpETATH
BeepooOpa3niii xapaxTep co cGoem 40-50% pacxoza K NpOZOIE-
HOl crenxe, B pesynpTaTe yron 3aNOXEeHMA HANOPHOT'O OTKOCA
B 2-2,5 pasa MeHsEE yIia SaNOEeHHA OTKOCA, OGDANEHHOTO K
| 1%“ [HO} 9acTH, BEIMYMHA KOTOpPOrO pABHA YIMIYy €CTECTBEHHOIO
BOZOHACHNEHHOI'0 I'PYHTA (I MEAKE03EPHHCTOI'0 IECKA =
4—25”). XapaKTepHHE NPOAONBHH{ M nonmepevHHif npoduiE Bo-
'DOHKM pasMHEA JaHH Ha DHUC,]1.
BosHHKawmue HENOCPEACTBOHHO Yy CTOHKW BalbIH,HOCH-
.‘“ € JOKANBHH{ XapakTep ¢ HANDABIGHHEM JBEKEHHA CTDYidy OO0

5§
'.
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PaTHHM ABHXECHHN HUCXOAAMEI'0 MOTOKA, J2XBATHBADT NPOXAYHKTH
pasMHBa, CABMIaf EX K CTeHRe, Ho-38 nmyascanuu HACXOZAWEH
CTPYH 3TM OTIOXEEHA MOCTORHHO MEHANT OOBEM M pACHOJOXE~-
HHe, He OKasuWBad CYyMEeCTBEHHOI'0 BIMAHMA HA HOpMEPOBAHHE
. IAYOMHH pASMLBA .

PacueTHAR 3aBMCHMOCTH, HNOIBEDrHYyTad SECHIEPAMEH~
ransHOlf mpopaGoTRe, HMEeT BHA:

ind v,
'L‘fp’;‘m[ & ?&;?J_Tf‘ﬁﬁ(f ) {J] ’ (1)

rRe A = yrol aTaru;
.&'m- MARCEMANEHAA INyOHHA MOTOKA B DACYETHOM
CTBODE;
V- maxcEMansEas OCPejHEHHAA (MO BepTHRANH)
CKOpOCTH;

\V =~ cropocTs OoTpaxeHHO# CTpyM ¥ ZAHA;
kg - TAHMEHC yTNa pPACTEeKAaHHA CTPYH B BOAAHOM
MOAYUKE ;
M - BEIUIMHA 3IAJTOXKEHHA OTKOCA;
B = gosppunmenT, yunTHBaDMEHA OCPASOBAHME 3aCTOH-
HO# 30HH Ha HANODHO# I'paHM OTKOCA,
OnMHTHHE AaHHHE MOATBEPAMAM, YTO NPU MIMEHEHMM yIIa
ATAKH 3HAUMTENHHO MEHADTCHA KAk IVIyOHHA BODOHKH DASMHBA,
TAK M ee MNaHOBHE OYepTanufi. MaKCHMANbHHE 3HAUCHWA Da3ME-
Ba MOAYyYawTCA NpM HOPMEABHOM MNOAXOXEe MOTORA K CTeHKe, [lo-
CHOJXBRY MpOZONBHOE COOPYREHME DEARO MoxBepraercA (POHTANE-
HOMY BO3ZEHCTEBMY NMOTOKA, ¥ N0 MHOTI'OYHCHEHHHM HACHNACHMAM
8a Jelirumen He AMyzapke yIoa CBala DPEAKO NMpepHmaeT? 45“, B
GONBEMHCTBE OMHTOB JHTYDHDOBANN YyTIH B MHTEDBANE 25-45°,
BIMARMEe yTia aTaRK ONEHEBANOCH NMDE DA3AHYHHX THZAP3BIHYEC-
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K NapaMeTpax:
OKCHEPAMEHTANBHO BHACHEHO, YTO yroJ aTaxKu He HEB-

' (¥HA BODOHKM DasMHBA CYMECTEEHHO IIPH STOM HE MCHAETCH H
‘66 CTACMIM3ANMA NpAKTHUECEM yCTaHABIHBaeTCHA Yepes S-

=8 wac, [lpomeps Hanmpamiueruft JuEH{ TORa.NPOBOLWIACE B

~ gpex TOuKAX N0 BEDTHKANM, C OZHOBPEMEHHHM B3aMEDPOM CKOpPO-
'¢Teii, HA OCHOBARMWM Yero CTPOMIACH NAAHOBAH KaPTHHA CEO=
POCTHHX BEKTODOB, MOSBONABMAA AOCTATOYHO IPOCTO ONpExe-
JMTH yTOX aTaKW.

Kak cxasanO BHmE, CTpPYfA, NOAO{AR K Operpaae MoK
‘yraomol , ¢ Tem ke SHAUEHWEM OTDaXaeTCA OT HEE, pACTEKa-
‘fiCh KAK 3aTONNEHHAS NOJ HeKOTOpHM yraoM ¥ . B Touke pas-
'BOpOTa CTPYM y AHA €€ TOAmEHA OyZeT hg =h. +8YL.,
THE l; = ZARMA CTPYM OT TOUKM BCTPEUM cO c¢TeHKOHf 2O mioc-
KOCTH J(Ha; h. = TONMKHES CTPYyM HA nunxnne. lo paHAHM
‘H.A.BysyroBa ,f, aror yrox pamex 7,5°. Hgmnun OMHTAME HA
IOCKOM MOZen® YCTaHOBIEHC, YTO yIoX 6-7° mBImEeTCH HUNKEM
- [IpezienOM yI'Ja PACTEEaHHA, YBEIHUYWBAWWUMCH X0 14-15° mo

' Mepe paspaGOoTKM BODOHEM pa3SMHBA B YCIOBHAEX $POHTAIBHOTIO

' HaGeradMA NMOTOKA HA BEPTHRANBHYD NUNOCKOCTH. CHEAyET ONE~
A8TH, YT0 B OTKOCHHX BAPMAHTAX BEAMYMEA STOTO yraa GynerT
CHMXATHCHA, HO ZA8 NPAKTMYECKEX PACUYETOB MOXHO IPHHATH B
cpexren ¥ = II°,

: BernuiHa pa3MHBA CYMECTBOHHO CHEXAaeTCH, €CIH ycTa—
HOBMTH HAMODHYM T'DaHB NOJ HekoropeM yraom & . Ipm oroM

. Ha OTROCE O6pasyeTcs HEWT0 BpOAE "MepTBOii 30EH™, pasMepH
. KOTOpOJ MEHANTCA B SABHCHMOCTH OT B8NMOXEHHA. JTO ABIEHME
. yuMTHBaEeTCA BBEZCHMEM B pacueTHyW 3aBucHMocTs (I) ROSPHE-

o — 'r'-;-' -

T

D e — e
_I

- —
"
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MHeHTa ﬁ s BEIMYMHA KOTODOre HalifleHa NMOCTAHOBKO# cepEm
OMHTOB HA MIOCKOH# XecTKOH MOAENH.

Taxmu oGpasom, f= —ii% , Tae & = yrom HARIOHA
HanopHo# rpamu, € = yrox paCTEeRaHHA CTPYHM MO OTKOCY,
onpeneNfeMuHit MONOXEHMEM IMHHM HYJNeBHX cRopoctTeft, HoMHTH=
BaMNCh BHAYEHMA TpeX HamGoxee HacTO BCTPOYANMUXCH OTKOC—
HHX BApHaETOB ¢ m =1, m=2, ™m=5, I'pandny JIREHK
pasgeNa ONpEeeNAJHCcE OYCKOM MOARpameHHON BOAH, & TaKEe
LepCTAHUME HMTAMM, Bcero Ouino npoBezeso 9 omuros (mo 3
AyOnNA) ¢ KaxjuM BApHAHTOM OTKOCA, PESYyABTATH KOTODHX
IPUBEAEGHE HWXE.
ms= tg & 0 I 2 3 5:

Ve 0 0,58 0,55 0,51 0,48
lmanasoe xoneGgHME HauGONee YACTO BCTPEUALMUXCH
M = I=5 HEBEINK, MODTOMY CPEAHEE BHAUEHME MOXEO 0e3 0co-
Go#f morpemHocTH MpMHATE paBHuM 0,55, J1A 9acTHOTO cAyuas
BeDTHRANBNOK CTEHKM pacTexaHHe CTDYH NpPOMCXOAHT Ge3 o6pa=-
S0BaBMA "MepTBO# 30HN" M xoappumuerr 5 pamem 0.

T'vzpaBAMYeCKuEe MapaMeTpH CTDPYH DPasMHBA IEIAKOM Oli=
PERENANTCA DEXMMOM NOZBOAANEI0 YUACTHA. OKCIEDUMEHTANLHO
yCTaHOBIEHO, UTO MCXOZHHE AAHHHE pacuyeTHOR 3aBucuMocTH (I),
raxue, kak [, V, , h__ céeayer OpaTs AnA CTBOPA,
PacmoNOEEeHHOT'0 HA PACCTOHHHMM HE MeHee 6-8 fzq, 0T MecTa paz-
MHBA. B 3TOM cIyJae COXDaHADTCH pPealbHHEe COOTHOWLEHHA MEXNLY
HanGONBNMMU M CDEJHMMY SHAUEHHAMM TIYyOMH B CROpOCTeit.

B napaGomuyeckoM CeYeHHM YCTOWYMBHX PYCIOBHX HopM
MOppOME TDHYECKHE XAPAKTEDHCTHKH MOTOKA A H -,Tfﬂ-'—'_mnunz—-
HO ONM3KE ® DaBHH B cpejHeM I,5. 1 *

CoBepmEeEHO HMHAUE CHIANHBANTCA STH S4BHCHMOCTH HA
Auynapse. Tak, OTHONEHME MAKCHMANBHO# CKOpOCTH K cpeaHeit
B cTBOpe YaTiH cocrasufer 1,8, a COOTHOmEHHE IIYGHH — E.ﬂ.
B 1a00paTOpHHEX YCHOBHAX COXDAHMTH MOZOGHWE OTHONEHWA He
YAaeTCH N cpezume SHAYEHHA, MONYyYEHHHE HA MOZeNH, COCTAR-
AT 7 -1,2 ® -—‘%;EM—IQS. 9™H mapaMeTpH HexecooGpasHo

o« @
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B zByxpa3HOM NMOTOKE BeXWUHHA cpezHelf CROpOCTH He
i. OXKeT NPEeBHmAaTh VHF ATH CPEAHEeIr0 AHaMeTpa NOIBUXKHHX  Ha-
'HOCHHX OTJIOKSHH{ B JCHOBEAX NPEZENBHOTO HACHMEHMA MOTORA
HaEocaMu. CpemHEfAf CHODOCTH TEe4YeHHWA ¥ AHA TECHO CBA3AHA C
yOMHO® W NANAHOBHMH pasMepaMl BODOHEM, NOCKOABEY B npo-

‘MHB ZONXEH NPEKpamiaTECH NOPE JOCTHEEHAM CEKODOCTEN B ZOH-
‘HO#t cTpye 3Havennil Ucp N0 cedYeHMW. JKCHepEMEeHTAIBEO
JCTaHOBIEHO, YTO PACXOXAGHHA NMPHAOHHHX CROpOCTEH B cTa-
ORTMSHpPOBABNEHCA BODONKE DASMHEBA CO CPEAMMMA MO CEUSHMD

. HaxcpATcA B npejaenax I0=-I5%.

[Iposepra . sHaYeHK HEepasMHBAWLNX CcROpocTelt mo gop-
‘Myne B.M.Cryzenwdsuxona /3/ Ans HAHOCOHECYNErO HOTOEA MO-
Xasana, Y10 DK d’ < 0,I5 Mu OopMylZa AaeT HECKOIBKO 3&=
ZHEEIEHHHE BENUYHHE V s OTKIOHEeHHE J0XOouuT M0 20-25%.

. BuGopounue peag::mam MPOBEZEHHNX BECNEDUMEHTOB AIH
YaCcTHOT'Q cnydyas pasMhiBa § BEPTHKaIbHOR WIyATOBOH# CTEHEH

~ [OpUBENeHH B TACMHANE.

llporHO3®DYyeMad TIy0MHA pasMHBA HNMeeT HECKOJIBHKO 3a-
maﬂaua 3HAYEHKE, UYTO HAET B 3anac pacYera H OCBACHAETCHA
'HaIMUEeM OTMOCTKE XHA M OTKOCOB BODOHKM pasMiiBa. CIexyer
.mnaﬂ, 4T0 B YCHOBHAX HATYDH ANA CPABHHATENBHO OAHODOAHO—
. ._rﬂ HeCBABHOT'O I'PYHT4, KARKMM ABIAETCHA AMYAapPEHHCHKHER HECOK,
?paEI{EDHHHﬁ COCTaB OTMOCTEM OyZeT HE3SHAYHTEABHO OTIMYATHCH
OT CPejHETO. AmaMeTpa cMecn HAHOCHHX OTJOCKGHEH M HAaBHAUEHUE
V=V MOKHO CUHTATH BNONHE OGOCHOBAHHEM. Kax

5 Hgad P
TOKA3HBaDT OMHTHHE JAHHHE, ¢paxmguOHHAEE COCTAB OTMOCTKH BIM-—
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Puc.2. PesynpTaTh OMHTOR NO ONpPENENEHAR
TNYOHHH PasMuEa:
I= ¢ BepTHKaNFHON{ HNYHTOBOM CTEHKOM,
2= ¢ MNOHHOH i
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cpenEnft AEaMeTp OTMOCTKM OTAMYancCA B 3~4 pasa, B TO Bpe-
MA Kak IAYOMEN pasMuBa OHIM NDPAMEDEQ OZHOTO HOPALKA,

CroezyeT OTMETHTEH HaJIMYHE NPAMOY CBASM MEXLy Cpem-
HAM ZMAMETDOM OTMOCTKM ¥ MYTHOCTED IOTOKA: C YBeIMUYEHHENM
WYTEOCTH HaONDZAETCA TEHIEHONA K YBENHYCHKN CPEAHEIC
ZMaMeTpa, HO 9TOT BOMPOC eme Tpedyer Gonee rayGoKOR pas-
PaCoTHH .

BHBOZAH

I. OcHOBHHE NONOEEHUA pacueTHOf CXeMH MO I'HZAPaBAN-
yecroif CTPYRTYpe MOTOKA MOMHOCTHEN NOATEEpAMAACH. OZHAKO
gauGonepmas TAyOMAEA pasMHBa HaOnpZaeTcHA Ee B TOWYKe ZI000BO-
I0 yiapa NMOTOKA O Nperpaiy, & HUXE, MO0 TCUCHHH. :

2. OrROmeHue MarcHMANBbHOR IMyOMHH K CPepRelR B MaRr-
cHMansHON cropocT® K cpezxHedt 3 n1aCopaTODEHX YCAOBHEX OT-
InYaeTcH OT HATYPH ¥ NMpACIAXAETCH K AHANOTHUEHM 3HAYCHMAM
JCTORIKMBHX DYyCIHOBHX QOpHamnil.

3. InAa cayyas Haderamma NOTOKA HA OTROC B pacuer?
clleiyeT BBOAUTE ﬁespasuapzuﬂ EﬂB@@EEEEHT{ﬁ s OCDemHEHHAH
BeXmuEHA KoToporo pamua 0,55.

4, B ycmosEAx HAHOCOHECYmMEIC IOTOKA HEpasMHEBADNYD
CKOpOCTEH CTPYR ¥ ZHA MOXHO NMPHHATE P2BHOE cpezHed no ce~
YeHAY, OTEevanuel yCAOBHAM TPAHCHOPTAPYHHER CMOCOOHOCTH
NOTOKA .

JHTEPATIPA

I. ASameanm C.X. TrnyOwma pasuuBa y OeperosamiTHHX Kpel-
neEufit Ha Any-Jlapse, "BONpOCH I'BADOTEXHMEK™,
:ELHII.E?, 1965,

2o Aarymur C.T., Byaynos H.A. O3amuTHEHE COODYMCHMA HA pe~-
Rax, M., Cexsxosraa, I953,

3. CrymenwunukoB E.M., Passmupavmas CNOCOOHOCTS NMOTOKA H
METOZH DYCIOBHX pacuetoe, M., I%4,
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C .M .TOPOHOB

.5;
: OKCIEPUMEHTATEHO~HOMOTPASHYECKMH PACYET
[[POCTPAHCTBEHHOH QUIBTPAIMN B PASHOPOZHOM OCHOBAHHM

'- BOZIOBHIIYCKOR W3 BOJOXPAHMIMI

CrporTeIBCcTBO SKOHOMHYHHX H TEXHHYECKH COBEDHEH-
X COOpyXeHUu}l Ha ODOCHTENBHHX CeTAX, HX OesaBapuitias
JKCITyaTanMAd S8BHCAT KAk OT KayecTBa BO3BELCHHA, Tak N
® MPABHNBHOTO NPOERTHPOBAHEA, DacueTa.

OduyEo mpH PEABTPANMOHHHX pacuerax MONBBYWTCA
ITHUECKMME MEeTOZ3MH, paspaGOTaHHEMH ANA KPYMHHX I'MJ-
!BIEE‘IIEGEHI COOpYECHA#, P YACTHOCTH TOYHEME W IDHOAM-
@HHEMY TEAPOMEXAEMYECKWMM DENCHMAMM, PesyrsTaTaMH BKC—
pmaaranam pemeHnit B NIOCKOCTH METONOM 3ACKTPOIHKL-
poxuHanuvecknx asamornit (SI7IA), HHOTZAZ OPHEHTHPOBOTHEM
3T cnﬂnu anHeliRoff KOETYpPHOMN (QUIETDAIHE.

puMeREHEME YHA3AHHHX METOZOB OCOGEHHO HeONAronpH-
ATHO CKa3HBAJOCH HA paloTe Y3HWUX MPPHIANUOHHEX COODyXe-
gujt. B OXWX CHYUAAX OHM DACCUATHBANMCH ¢ COIBENM Baria=
BOM Ha yCTO#UMBOCTH, B ZAPYTUX 3TO MPHBOZWIO K aBaADKAM .
CezyeT OTMETHTH, YTO B CBASHHX TDyHTaX - CYIIHHKAX,IAl-
HAx, BBMAY EX BHCOKO} (ursTpaguOHHOR yCTOHIMBOCTH C A0
" mycTuMHMM 77 HMX TpajueHTamu B npezperax 7-10, coopyxe-
HHf, PACCUATAHHHE Za%e OPMEHTHDOBOUHHMA METOZEMa nuneil
# KOETYpHOJ GEABTpamEN, PpadoTanT HOPMAIBHO, 3T0 00—
CTOATEIBCTBO CMOCOGCTBOBANO CO3ZAHMM Brevatierunda “Hazex-
c'.m' NpEMEeHRAEMHX AN TAKMX COOpYECHEE MEeTOZOB pacueTa.
, BOZBEMMECTEO SalMKCHPOBAHHHX B NMpakTHRe SKCIAyaTa-
!.-.- aBapHii OTHOCHTCS X COODYKGHHAM, NOCTPOGHHHM Ra CYQ-
JO3NOHHO-HEYCTOUYMBEX IDYHTAX = NECKAX, CyNECAX C MAJIEMI
XOMycTEMENM TpepKeETam B npezenax 0,05-I,2.

|
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Kax B BOJOBHIIYCKaX M3 BOOOXPAHRIMEL, TaK ¥ B nepe-
naxax, OCHCTPOTOKAX pas3pyleHMHA HAUMHAKWTCH OCHYHO B KOHILEC—
poft vac™w duaprlerTa, I'e YacTUUH I'DYyHTE BHHOCHTCA 4Yepes
TPOemMEEN K WBH BOA0GOSA, MIE 3a BOAOOOeM., OHE cCOMpOBORZa-
DTCA OMONSHEBHMM M MPOCAKOYHHME FBICHWAMH, H B KHOEIE KOH-
NOB paspymaeTcs BCe COODYREHHE.

HaBecTHN cnyualW apapuit coopyxenri ¢ HapymeHMEM
yeToflaMBOCTH OCHOBaRMi{l B HumHell 4YacTH gawrleTra HA CQpOCH=-
rensHHX chAcrTeMax I'onogroii cren#, Cupaapiuackoil, TamreHT-
ckO#f u Apyrux oOnacreitl YabexHcTana, H& HEKOTODHX BOXOBE-
MyCKaxX W8 KDYMHHX Bomoxpamwium B Tagxuxucrane R TypRMeru.

lpruRHa BTHX HEXSNATEeNABHHX ABINEeHAR Ta, 9YT0 MNpH pac-
yeTé, KaK NpaBéio, HEe YUMTHEAIN BAHAHMUA 0GXORHEOTO TDYHTO-
BOI'O NMOTOKA, 8 TAKKE €I'0 B3auMOZeicTBMA C HAMOPHHM [OTO-
KOM NMOZ COOpyXereM. [IA COOpPYREHWM, WMMEDMX MANYD UHDHHY
® SHaUHTENERYD NDOTAEEHHOCTH, XaDAKTEDHA ADKO BHDARCHHAR
npocTpascTEeHAAan (unbTpan4d. [lapeMeTpH MOTORE 3ZECH 3aBH-
CAT OT THNA COOpYEEHMHA, €r0 MOA3eMHOTO NpodANf ¥ INAHOEHX
pasMepoB, Ie0NOIMYECKOr'0 CTPOEHMA OCHOBaHUA, QUIBTpANMOH-
HEHX CBO#CTB IPYHTAa M Zpyrux GaxTopoB.

ll[pocTpancTBeHEaA KapTHHA CTEKaHWA I'DYHTOBOTO NOTO-
KA MEHAETCH B SAPMCHMOCTH OT KOHQUI'ypauuH COOPyXeHMA, ETC
BEepXEeT0 M HUXHero OvedoB. [l0 2TOMY NDH3HAKY Y2KKE HppH-—
ranf0HEHE COODYXEHMA MOXHO MOApPaskeN¥TEH Ha TPM CaMOCTOA—
TeAbHHEe PPYNMH: BOAOBHOYCKH, Mepenagb-OHCTPOTOKK,aKBEY=
RiF~KOHCONBHHE COPOCH .

B sTolt cTarhe pacCMAaTpMBADTCA TONBLKO BOJOBHIYCKA
H3 BOAOXPAHUIANW KIH KaHANOB, IAE I'PYHTOBHE BOAH ABHXYTCH
¢ BepXHer0o Obeda HeOIDAHEYSHHO# EMDMAEN B OOX0Z COODYREHMH
¢ OOKOR ¥ 4Yepes OCHOBAHME; IIOTOK BHKIMEMBAETCA HA OTKOCH
A ZIHO OTBOZAMEIr0 KaHala EeOONRHNOH WMDHHH, padOoTam@Ero RKax

ApeHa, HemocpezncTeeHHO noj (uorldeToM MOTOK WMEET HAMODHHM
XaparKTep.
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HauGonee manpaxeRHa B (MIBTPAOMOHHOM OTHOWEHMH

' TMeBaf YacTh BOAOBHOYCKOB, YeM yxe OTBOAAWMEK EaHan,TeM
joee SaTpPyAHEH BHXO0R QMIBTpANMOEHEM BOojam, lpx oToM mo-
aeTCA YDPOBEHD BHCAYMBAHRMSE, YBEIAYMBANTCHA (UIBTpAIMOH-
5 ZABNEeHHe HAa KOHIOeBYN YacTh MOJOWBH COOPYXEHM{ H CKO-
nﬁ na. BEXOZ€ NMOTORA B HMXHEHE Ohed.

B pacemaTpuBaeHyNw IpPYNNy coOpy®eHUR BXOXAT BCEe
RIE BOZOBHOYCEOB (OTHPHTHE, OTEDHTHE ¢ 3SalpansHO# cTeH-
oft, TPyOuaTHe = ¢ yCTpORCTEOM ZpeHaXa WAM 6e3 Hero) u3
BOZXOXPAHHNKE, 8 TAKXEe NS KaHaNOB. DACHONOREHHEX IMOA Nps-
fM K HEM yTIOM.,

Iruzenne GUIBTPANMORHOIO NOTOKA B OCHOBAHMH BOZO-
JRITYCKOB NPEJICTARNAET MPOCTPAHCTBEREYN 3a7auy TIHAPONEXa~
fKEH. JMes B BEAY yCTAHOBMBIEMCS XapaxTep MOTOKa, €Io
[OXHO BHDA3HTH M3BECTHEM B Teopud Puiasrpamuu ZudHepen—
MAALHEM YPABHSHMUEM B YaCTHHX MTDOMBBOAHHX AAIUNTHUECKO-
0 THNA:

L A (kg)- o% k5] *%’(k%&%g ()

Bgecs h w £ = coorsercrpenno pacnpezenerne XaBlemAlf

' nuaﬁymaﬂf PuapTPamAK ~ QYHKIMH ROODAMHAT JEEaPTOBOM
! HBHH. YAOBRIESTBODANWHEE OCNACTH AEBMXEHWA IDYHTOBHX BOJX.
Safaya MpPOCTPAHCTBEHEOH JRALTDAUHN B 3TOM CIyvae
CBOZMTCH K PENEHHN ypaBHEHH: (I) npn oNpezeNeHEEX Ipa=
EHYHHX YCIOBEAX, KOTOpPHE OCYCIOBAWBANTCA MEOKECTBOM BIM-
APOMX H& MOTOE (AKTOPOB, YEaSaHEHX HmWe. Haxoxjeeme M

~ yuer onacTn QENBTpAmMM OPEACTABARET NIBECTHHEe TPYAHO-

" eTh. CBASAEEAR C T'eONOTHYSCKEME K THAPOreONOrHIeCKIMN
0COCeHHOCTAME paji0oHa CTPOMTENIBCTBA CHOXHAS SaKOHOMED~
HOCTE MSMeHe:MS KOS(pPUIMEeHTa QEIBTDANEA BEYTDH 00TACTH
ABMECHMA T'DYETOBHX BOX, 4 TAEXEe HEONDEACIEHHOCTH Xapar-
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TGPa W NONOXEeHH§ ASNPECCMOHHOl MOBEDXHOCTH HE IO3BOIALT
pemnTsh HACTOAMYD 3afady TEeOPEeTHUSCENM NyTEeM.

Kax m3BecTHO, AHANHTHYECKHME METOZH pacueTa HHNBT=
panyy B OCHOBSEWM MACCHBEHX I'MAPOTEXHAYUECKMX coopyxeHuit
OCHOBaHH H&8 MEXAHWUECKOM DpasjelleEmH NpPOCTDAHCTBEHHOH 3a-
7iaUN Ha DAX MMIOCKHX II0 XAPARTEDHHM YCHOBHAM NPOTCKAHEA
poroxa /I,4/. Tar, A%NA cpeAHeit YacTH- COODYREHMA IDUME-
HAEeTCH peleHAEe HANOPHO# QUABTpamMM B BEDTHKATBHO) MIAOC—
KOCTH; ABMKEHME T'DYHTOBHX BOZ 32 COODYEEHMFMA PacCHATPH-
BaeTCA KaR IMaHOBaA 3ajaua Oe3HanopHoi gunsrpanud. Kpome
T0T0, paspadoTAHENEe METOAH OTHOCATCH K YACTHHM CAyUamM

ABYXMeDHOH QUABTPAUMH B ABYXCIHOMHOM OCHOBAKIHK.
' Ina BOZOBHIYCKOB M3 BOZOXDPAHHWIKN, I'ZE OTMEYaETCH
NpOCTPAHCTBEHHAH QUABTDAIMS, OCOCEHHO ADKO FHPAXCHHAA B
ROHNEeBOR yacTd fupTGeTa, Takoe Das3zelNeHMe HOTOHa Henele-
co00pa3H0, ¥ METOAH, paspaGoTaHHHE ANA MACCHBHHX THADPO-
TeXHENYECKNX COCpyEeHuit, MDUMEHATE: IIPE MX pacueTc HE cle-
AYETs

B HacTOAmce BpeMs ANA pejleHMA NPOCTPAHCTBEHHHX 38~

nad JUABTpamKM MCHOJNE3YOTCA AACOpPaTOpHHE cnocoGH, OCHO==
REHHHE HA METOAC SAEKTPOTHAPOAMHAMMUECKMX asanorai. C mo-
MomBD 3TOrOo Merouna ¢ I9%4 no I966r. B3 nadoparopmi CAHWHMPH
Ho.A.lBerxoBolf /5] pemeHH 38JaYd NPOCTPaHCTBEHHOTO ABUEE-
HUA TPYHTOBHX BOJA B OJHODOZAHOM OCHOBAHMU BOJOBHMYCKOB H3
BOJIOXDAHMIAN, lepenanoB-OHCTDOTOKOB, AKBEZYKOB~KOHCOIB-
HHX COpOCOE, ONUpaACE HA KOTOpHE Pa3palC0TaHH YHasaHMd IO
HAABTPANMOHHOMY pACUETYy STHX COOPYEEHMi.
\ OzHaKo MOIYYEHHHE pemeHws He BCETAA MOEHO HCHNONE~
30BaTH HA MPAKTHKE, TaK KaK OHM HE YYMTHBANT TaKEX OC—
HOBHHX (jaKTOpPOB, K&K IeOJOTHYECKHe H THADOAMHAMHYCCKUC
OCOGSHHOCTH paii0HOB CTPOMTENBCTBA COOPYKeHHH.
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_ WsyueHHE MPOCTPAHCTBEHHOH QUIBLTPANMH ANA PACCMOT
PEHEHX I'DYIN COODPYKEEMA B 9P0M HANDPABNEHUM MMEeT, HECOM-
HEHHO, BAXHOE 3HAUGHHEe IpH AX MPOSKTHPOBAHHM.

' B ¢BASHM ¢ 9TMM Hamu OHIa NOCTABNGHA ¥ DEmeHa 3aja-
Ya TPOCTPAHCTBEHHON (HNETPaNMM B PA3HODPOAHOM OCHOBAHHM
BOJIOBHIYCKOB X3 BOJOXPEHMIWN C YUETOM DeaNbHUX yCAOBMH
NMPOTERAHMA NIOTOKA,

Meroyuxa 2iA pemeHMs Hamel 3azavil OCHOBAHA HA Da-
gorax H.H.laBaosckoro, B.H.Apasuna, H.H.lpyxurwma,
ll.0.Qunsuaxosa, B,H,Napummnna, B.,®,PefisToBa M Zpyrux co-
BETCHHX YUGHHX ¢ YUYETOM HEOOXOAMMEHX ANE JAHHOIO cayyas
RONMONHETENEHHY YCHOBMH M BEIWOUAET CHEAYNIUHEE BONPOCH:S
I, JueT ecTeCTBOFHHX U HCKYCCTBEHEHX (AKTODOB,
BRHAKIMX ES QOopMm poBaEMe NPOCTPAHCTBEHHOTO (HIETpaIHOH-
HOTO MOTOKa, MX ONEEKa W NMOcAeAyMEaR cXeMaTEsanus (¢
e yCTeHOBNEHHS pacueTHO! CxeMH W ycIoBW# sagaum, a
TAKKE ¢€ TIPAEMYELX yCIOBMil).

) 2o lpm MOZENAPOBAENE (MABTPAUMOHEHX NOTOKOB BOIMSH
up:y:&n:nn - B 30HaX OESHANODHOI0 ABUKEHHA = ONpEZEeNATH
CBOGOZHEYX NOBEDXHOCTS MPUXOAMTCH MyTEM NOCTENEeHHOTO Mpu-
JHKCHNA, YTO NPAKTUIECKM OUYEHH TDYAHO, B cBA3H C 3THM B
METOHuUEe TpeAycMaTpHBaeTCH NPEABAPHTENBEOE MOAENHDPOBAHME
(RILTPAIMOHEOT0 MOTOKA B OPOCYDAHCTBOHHOM:  I'DYHTOBOM JOT=
.~ R€ Z0CTATOYHO KDYNOHOTO MacliTaa ¢ HEeNbN NONYYEHHS CBOGOH-
HOji MOBOPXHOCTH YRA3AHHOT'C MOTOKA B KAY6CTBE OXHOTO M3
| YCHOBUR 2Ns NOCASAYILWETO MOZSXNPOBAHMA METOZOM
OL]A.
JMEeKTPUYECENS MOAENH HPOSKTHDYWTCE H2 OCHOBE po-
BYUETATOR DEMSHWT HTUX IBYX METOAWTIECREAX BOMPOCOE.

Cnexys NpUHATON MeTozMKey OGpadoTke W aHANUSY, Ot
Hn;qaepm-m CONBWOE ROIAYECTEC MarepHara: OTUETH
IHAPH mo BopoBmmyckaM KWEOCYPXaHCKOTO, CAPHE3HHCKOTO.
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I 5 1 Temxesckux, Ymurypranckoro, Hoxorarcroro Bopoxpa=
HWIME, MO0 BojocOpocam Xumpay B HuxmeGoscylickoit I'SC x ap.,
a TaKMe MO0 HEROTODHM THMOBHNM BOAOBHIYCKAM pAaSAMYHONR mi-
PHHH,

Hg OCHOBaHNM 9TOI'0 XNA HCCISZOBAHHN BBEelEeHH Cle=-
Ayomue InmapaMeTpss: '

a) ormocerensuuft wamop Y=H:L, sa xoropuft mpme
HAMANOCh OTHOMEHEE PAacCYeTHOrO PUALTPAOMOHHOrO Hamopa,
COCTABIANMEr0 PasHANY TIOPHBOHTOR MexAy Maxcumanruoil or-
METHOH BOZOXpaEMIEmMA ¥ OTMETKOW{ AHA OTBOZANMEr0 KaHaxa,

K JIHHE COODYXGHHA, BeXMuuHa Y B ONDNTAX ZaHa B Npeje-
nax 0,07=0,I5;

6) ornocurenssas mupura p =B8°L | usuewmenme xo-
TOpPOf OMpenenfno BAMAHEME MASHOBHX DPa3MEpOB COODYXEeHHME Ha
XapakTep noTOKa, B omuTax mesEaxacs or 0,05 xo I,2. 3a
BOIHYREY ﬁ DPHEMMANACh MHDHHEA BOJOBHIYCKOB B KOHLEEBO
YacTH MO IMEAM JHA OTEBOXAMEr0 KaHala;

B) BINAHAE 3AIOMEHMA OTKOCA OHIO HECYMECTBEHw
HEM - B Npejfenax 2-4, NOSTOMY BeIMUMHA eI'0 NPUHATA N0C-
TOARHOU: 2 = 3,

lgliee NpejRAPHTEABRHEMA HCCICAOBAENAMA Ha Inocroft
ycranoBke JIJIA, a Tagxe B GONBNOM TPYHTOBOM IOTHKEe OHIA
MpON3BEXeHa ONEHXa BIMAHMA EA NMOTOK BHENHMX Harropos (Ha-
oopa, pasMepoB COOPYXeHMA, KX COOTHOmMeHHH#l W Zp.). Zomoa-
HETeNLHO ONpEACNEeHH CHeAyOmHME YCXOBHA Hamell saavud;

I') BOZOBHIYCKM M3 BOZOXPAHKUIME OOHYHO MMEHT
pacniacTaRHHi nox3emAnl KOHTYD. HecymecrBeHmras pasHuma
B 9Iopax QEIBTPANMOHHOIO HAmopa DACCMOTDPEHHHX mpoduneft
NOSBONANE NDPHHATE ANA K3YYCHME MNOCKHH NPOPHIE COOPYXE=
HHA C ZBYMH 3yOHAMM HA KOHODAX;

XA) paccHaTPHEANHCE EOHCTDYENEH BOOBHITYCKOB
OeagperHaxsofl cxemy ¥ ¢ ApexaxeM, HawGonee sffexTnBHEM
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| i ORasallcA APEeHAX B BHJE OOCCHNHIDC NPH3M, JCT panBaeMEx
_i ﬁunau B ROHOEBO# wacTu duanrleTa;
| é) MHROHEDHO~-TEONOTHUECKME ¥ THZPOTeClNOTrHIYeCHEE
JOUOBUA DPAcCCMATDMBAEMHX DaifOHOB BOJOXDaFHIHE, & TaKKe py=-
gel ¥ NPUPYCAOBHX DAafiOHOB CDEIHEARUATCHAX DEE OTIUYANTCH
CHOMCTEM CTPOEHMEM BOZOHOCHOI Tommm C Koopmu#eHTOM QHIE-
TPANMH, YBCAMYMBADEAMCA CBEDXY BHU3.

[Ipr HCNONBE30BAEEM (QODMYJH IIA CPeAHET? KO(puIHer—
a @uaprpamun /37 wm GYEKOMM MIaHOBOTO NOTOKa /27, OCHO-
i€ MO BOJAOBHIOYCKAMH MOXHO CBEETH K JBYXCIOKHOMy C 0P~
HOmeHHEM WX KO3DPUmMeHTOB (Qurbrpamum (& = f‘f‘,ﬁ; ), HSMeHdAx—
pancs or 0 z0 I. a
| OTHOMEHHE MOUHOCTE} BEPXHErO CIoH K HEIHEMyT =]
paccuMaTpuBanock B aAmanaszose 0,56, a o0mafg MOmMHOCTH BOAO-
HOCHOTO IIacTa — B NpefielaX 8KTUBHOR 30HH (MIBTpaLiH.
BOAOBHNYCKM B3 BOZOXDAHWIMN pacnoiraranTci B noimax
Pek, KyAa NPOMCXOZAT pasrpyska I'DYHTOBHX BOX, WIM BOMMSH
DT HUX., JUMTHBAA BIMAHEe NOZCTUNAEMOT'O CIOA HA DeXuM (HIb~
TPANHOHHOr0 NOTOKA, MH NPHHANH CBOCOAHH{ OTTOK I'DYHTOBHX
BOZ MO ILIACTAaM,
[Opi MOZGNMHPOBAHME B OOHEM CHyJae OGNAcTh (QUIBTpa-
UM OTPaEMYMBANACH NOBEPXHOCTAME XH2 M OTKOCOB BOAOXPAaHH-
f".-m IHA OTBOZAmMEr0 KaHanla, JenpeccHOHHO NOBepPXHOCTEN,
nﬂ'pml EPEHAXHOI0 yCTDOiicTRa, HMOBEPXHOCTEHD ASHCTBMA 30—
i pasrpyskd BOX W, HAKOHEN, NOBEPXHOCTAMM, OrDARMIMBAD-
WM NPOCTPAHGTBEHEYW 06IacTh HMILTPAIME ¢ GOKOB.
WcenexoBamuAMA B GONBWOM TDYHTOBOM HoTke (L4x4xI,2u®)
N0 RAXAOMY ONHTY JCTAROBIEHH YeTHad HOpMa ZenpeccuoHHO}
~ NOBEPXHOCTH UM BOHA PACNPOCTPAHEHHWA MPOCTPAHCIBEHHOIO (HIb~
[/ TPaUKOEHOrO NMOTOKA, B HeM mpoBeZeRO 72 onuTA ¢ ABYMA MO-
 ReJAMH BOAOBHMYCKOB (Geazpenaxuoit cxeM ¥ c ZipeHaZeM) Mpu
OXHO} OTHOCHTONBHO! WMPEHE ( P =0,15), Tpex orHOCUTENBHHX
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ganopax ( 7 =0,07; 0,II; 0,I5), 4YeTHpeX OTHOMEHUAX MOE=
gocrett ( T =0,5; I; 3; 6) W ueTHpeX OTHONEEMAX KOBDHUILE~
enToB fuasrpangmm ( & =I:3; I1:30; I1:I00; I:300).

CornacHO NMPUHATHM YCHNOBMAM 3a7auil HA OCHOBAHMH
NPEABADUTENBHEX SKCHEDHMEHTOR OHAM YTOYHEHH ONHTHHE Na-
paMeTpH INMA TAABHNX MCCIeZOBAHMIE HA NpPOCTPAHCTBEHHOHW Yo~
ragoske SITA. Ux smavemts (77, 4 ,m , & ,T ) ykasa®H
.BHmE,

OxoHYATENbHNE ONMHTH MPOBOAKINCE HA BNEKTPUYECKHX
MOZIenAX MOEHO{ MpOBOZKMOCTH.

BHIM 3anpoeKTMPOBAHH M MBTOTOBIEHH I'EOMETpPHYECKH
NOAOGHHE HATYDE DABHODONHHE SNEKTPUUECKME MOIENNM B KONH-
yecTse 60 mT. zaAf Ge3JPEeHAKHHX BOXOBHIYCKOB M 24 - C Ape-
HAXEM .

BepxHuii cio IpyHTa MOJEAHpPOBalCH AWCTHANAPOBAHHOI
BOAO# CONBIOTO CONDOTHBIEHUA, HARHMN = HenaTWHOM. [epero-
POZKON MeEry SMEXTPONMTOM M. Renmeobpasroif maccof cIyxmia
INOTHAA THAHB, OOeCMeudBaNNAN SMERTPHYECKHE ROHTAaKT.

Taxuu 00pasom, BHABAEHHN OCHOBHHE pACYETHHE Xapai-
TEPECTHRNS O0BEMENE IMIDOIXMHAMHYECKHE CETKH, pacuYeTHHE
3aBUCHMOCTH MO OCeBOMY M RpafiimM COYSHMFM HEZPEHMDOBak-
HEX X APEeHMPOBAHEHX BOJOBHIYCKOB.

Ins MOCTPOGHMA MNP PUASTPAZORHHX HANMOPOB NpH CO-
oTHOmEHUNM RoS@GruuenTos QEabTpammy of =I1; Is3; I:I0; I:50;

+ 100 nonyuernd ZABOMHMe IpafMER NpPUBEASHHEHX HANQDOB:

f==E(£) @)

C memsn OnpefeneHMs MAKCHMANBHEX TDPAZMENTOE IipH
BHXOJZE NOTOKA B HAKEME 6hed OTBOZMMEr0 Kamana NOCTPOEEH
rpajuieckue SaBUCAMOCTH NNA TPEX OTHOCHTENHHHX HANOPOB
(& =0,07; 0,I1; 0,I5):

Loex *FlB) (3)
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[Ipa yCTAHOBNSHME MapameTpOR C NPOMEXYTOUHHMHA 3Ha-
GeHMAMM MEXAY MccaexopamEmA 4 , 4 ¥ 7 McmomE30BaEME

rpaduuecknx sasucudocrel (2) u (3) craHOBMTCA 3ATPYHHM-
PEIbEHM, MOBTOMY IpalMEM CHCTEMATH3MDOBAEH B HOMOTDaMMH,

SKCIEPHM EHTANBHO-HOMOTPA®VYECKH! METOZ PACYETA

GUIBTPATIMOHHEYD YyCTOWIMBOCTE BOZOBHIYCKOB Ge3zpe-
HARHUX CX6M M C ZpeHaEeM, a TakXe MDPOYHOCTH KX OCHOBAHHH
JACCUNTHBANT C MOMOWBD HOMOTDAMM, MOCTDOEHHHX XNA OCHOP-
HNX XapakTepHCTHK MOTOKa. Ha puc.I,2 IpEBEEHH HOMOIDaM-
i ZA CesApeHEaxHOff T'PYyNIH COOpYyXeHMil.

SmopH (MAETPANUOHHOrC HANOpPA IIA BOJOBHIIYCKOB
GTPOATCE MO HOMOTpaMME

IpM WSBECTHHX MOcHe cXemartsamum ycuosuit 7', 4, A H Tk
HomorpamMa mpefpcTaBIfeT GOGOR OCHOBHYD CETEY
(pmc.I,a) ¢ cepmell KPHBHX, XapaKTeDUSYOEUX HIMeHEeHHe Npi-
Bezernoro Hanopa/’, :H mo oce OpAMHAT B pasIMUHHX TOYKAX
0ceroro ¥ KpailHero cevenuil Ha Bcefl AUHHE MOA3EMHOTO KOH-
#ypa sozosumycrad, ‘L (0; 0,15 0,2 «ue 0,9; I1,0). Kpu~
e NOCTPOeHM ANA ONHTHHX 3HAYEHH{ OTHOCHTEIBHHX DHDHH

w =0,05; 0,155 0,55 1,2 # OZHOTO OTHOCHTENBHEOI'0 HAamopa
9 =0,II B 22BMCHMOCTH OT DA3NMUHHX COOTHOmEHEH KOSHPMI-
@HTOB DWALTPAIMM BEPXHEIrO M HEXHero croes & (04 o £ I),
OTJIOXEEHEEX M0 OcH alcmucc.

, [lo ocrOBHOR ceTKe MepeMemaeTCf OpOSPAYHAR paMKe—
ZBUXOK C NONDABOYHHMM KDHBHMH ZAf ADYIMX OTHOCHTENBHBIX
anopos ¥ =0,7 - 0,15 (puc.l,d).

: BepxHAA YacT: HOMOIDAMMEH ¥ JNEBad NONOBHHA JSHMEK2
OTHOCATCR K OCEBOMY CEYeHMO BOJOBHITYyCEA, COOTBETCTBEHHO
HEXHASR 9acTh M IIpaBafd MONOBMAA — K KpalHemy.
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. Mpum gBuxeHdy (UABTPALEOHHOTO [OTOKA B OCHOBAHMK
'BOZCBNNYCKOE B 3aBUCMMOCTH OT XapaKkTepa I'pyHTa, COUETa-
HMA CMCEHHX I'DYHTOB, HANPABIECHUA JABHECHUA JIOTOKA, €I'0
TPEZMCHTA MIAM CROPOCTH MOTYT BOSHUKHYTH clexymmue aAedop- -
MR TDYHTOB:

a) BHMOD - NMEpPEeMEmcHME YACTH I'DYHTOBOT'O MACCH-
Pa BMECTE C JpeHaxeM WIW NpUrpysnod nmop pelicTaver Boc-
XOZAmero 1}{}-101:& CO SHAYCHUAMM TpPafHeHTOB OONBNE KPATH-
YECHUX 3;, ; TIDH OTCYTCTBMM MPHIDYSKH MOEET BOSHHKHYTSH
MecTHHIl (HepaBHOMEDHH|!) BHNOD NECY&HHX IDYHTOB B BHZE
PPUOOHOE; '

; 6) Mexaswueckad cyPPosus - nepeMemesne (BHHOC)
r-u AeflcrBmen QUABTPAUMOHHOTO MOTOKA OTAENBHHX, HAUGO=
e MEeIKIX qanm I'pyHTa H3 €I'0 TOIMM NpH 3HAYCHMAX,
gonsanx .?'

- n) RDHTHRTHHH BHIOP = NEPEMEmERNe M07 BIMAHMEM
BOCXOAANETO NOTOKA C I'PAZKEHTOM fo B MOPH KPYNHO3ED=
-_:,- CTOT'0 MaTepuana MPUIDYSKHE HAM (UIBTDA ApPEOHARA S

I') KOHTaKTHHJ pasMHB = CABUI (pasMuB MOBEPXHO-
ﬂ:) TpydTa OCHOBAHMA NMPY ZABUXEHMM QUABTPAIMOHHOTO MOTO-
K8 C IpaguenToM J BAONE KOHTAKT2 3TOI0 TPYHTAE M Ma-
lepraia JUIETPa :apena:a (mIm BEOAE CONDHKOCHOBEHWA IDYH-
OCHOBAaHMA C MNOZOMBOJ COODyEEHWA), & TAKME KOHTAKTa
DPpysTa OCHORAHMA C NPOCTIORKOA KPYMHOSEDHACTOTrO I'PYyHTE
TpM HANHYMYE TAKUX MPOCIOEK B OCHOBAHUM COODYREHHR) .

' llepeuncaesnye BUAH ZehopManiid IPYHTOE OCHOBAHHA
JGTEHHIJT OMacEOCTY: ZMf COOpyXeHHMif IIaBHHM OODasOM
Op¥ BHXOZE JUABTPANMOHHOTO MOTOKA B ADEHaX WIM HUEEMU
Obed, TAe T'PafiMeHTH AOCTUIADT HauGOIBMET0 SHAUCHMA.
[lpoBeprka (UABTPAUMOHEON YCTOHYMBOCTH I'DYHTOB B
OCHOBAHKN BOJOBHNYCKOE CBf3aHA C M3yueHHEM Aefopuannid.
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JlIf HAXOXZEHMS MAKCHMANBHHX BHXOZHHX IDAMECHTOB
NpW BHXOZE NOTOKA B HUKAMY Obed OTBOAMWErO KaHaNa BOC-
nonssyemcs HoMOrpammoi ke 2 (puc.2)s:

Frox *F (4 f), (5)

KEOTOpad NpefCcTaBIAST OCHOBHYD CETKY ¢ HAHGCEHHRMM Ce=
PUAME KDMBHX. [JocEefHHEe XapaxTepHsynT H3MEHEHHEe MaKCH=
MAIBHHX I'DAZHEHTOR J_. [0 OCH OpAHEAT, HOCTDPOEHHEX
ANf PA3NMUHHX OTHOCHTeIBHHX Hamopos 7 (0,07; 0,I1I;0,IS)
B oTHOcETemsHMX mupur 4 (0,05; 0,IS; 0,5; I,2) 3 3asi-
MOCTH OT COOTHOWEHHEN KOSHIHIHMEHTOB QUILTDANMH CIOER

A (0= & = 1), oTHIAZHBAEMHX IO OCH alcuuce
(puc.2,a).

[0 OCHOBHO CETREe HOMOT'DaMMH BZOAb OCH alcuucC
nepeMemaeTcH NpO3pavEaf paMEa—ABHXOK (pHC.2,0) ¢ AOMOZ-
HUTENEHO! TOPH3OHTANEAON mEANO# OTHOCHTEIBHHX WHDHH
P (0,0 -~ I,2), BepXHAA MONOBWHA HOMOTDEMMH K ABUXEA
OTHOCATCA K OCSBOMy, & HMEHAA = K RpdilHemy CeUEeENAM BO=-
ZOBHITYCEa.

JUIA ZPEHWpPOBAHHEX BOZOBHIOYCKOER MOCTpOeHA HOMOI'DaM-
Ma ¥ 3 (pec.3), amanorumuyHad HoMorpamMe e I Z18 HAXOXZERMA
anpp (UIBTPAMMOHHOT'O HAMOpa 10 OCEBOMYy ¥ KpaftHeMy CeuyeHit-
AM COODYXeHMA. BHXOJHHE MAKCMMANERHWE TpPaiHeHTH B HIKAEM
Onede ADPeHMPOBAHEHX BOROBHIYCKOBR ONpEeRe’anTCA HO Ipafnixa

.‘_?'m: E,_ ( ﬁ ), NpeACTABACHHLM H3 DHC.4.

QUARTPAOMOHHHY pacdeT C NOMOMBY 3SKCHEepHMEHTaNBHHX
HOMOTpaMM M rpafuKOB Bejercsi B CIEAYOEMEM HAaNpaBIeHWK: NpoO-
BEpKa YCTOHUMBOCTA OCHOBAHHA COODY®6HAN M3 YCAOBUSA Y. ()14
CTHMOCTH (QRIBTPANMOHAHX ZejopMamuil T'PDYHTOB H& BHXOZE IOTO-
Ka B HAXEME Oned oTROZAmErc KaHala, & TaKkKe NPOYHOCTH M
YCTOMYHBOCTH CAMOT0 COODYXEHHSA.




aBJIEHHA Ha

4

‘L),

-F(4,

h :H
& = OCHOBHaf YacTh,HOMOTpauMu ana } = 0,II.

X

Puc.3a, Homorpamma ¥ 3 a1s onpezeneHun QUIABTPAUMOHHODO
MOZOWBY APEHHPOBEHHNX BOACEHMYCKOB
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Puc,.30 — npoapavHHi ZBUROK (BHIOIHASTCA HA HaJbHe )
¢ MONMPABOYHHMM KPHUBHMM INf 3’ = 0,07 ¢+ 0,I1 K BHO=
morpamme N 3, Jlepad vacTh ABMEKA NMOCTpPOeHA AIA
OCEB0 O CEYEHAA BOZOBHIOYCKAa, NpaBaf = AJIA Rpai-
HETO,.
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1 JIng coopyxenuil TpeTBMX W HUEE KJIacCOB AONYCTHMHE
TPaZMeHTH MOIYT OHTH HalAE€HH MO0 M3BECTHHM M3 AMTEPaTYyDH
pu:.rnsm LA Pe3AWYHHX BMIOB I'PYHTOB.
dunpTpauMonnue Jefopuanuu I'PYHTOB OCHOBAHMA Ha
Y9acTKE, BHXOAAmMEM B OTBOAAmMMIA KaHan, MOTYT OHTE NpeAOT-
Ppament MyTEM HAasHAYECHHA HEOOXOZMMOY NMMHH BOAOHENpOHMIAe=-
Mot yacTH dawrleTa WAH OPTaHM30B2HHOTO OTBOZA (UABTPANHOH-
HOTO MOTORE = YCTPOHCTBOM ADPEHAXA B KOHIEBOH YacTH BOZOBH-
] 'll.' CHd .
[Ipt npocKTAPOBaHMM BOZOPHNYCKOB OCEOBHHE pasMepH B
qnape (J - pauea, B - NMDNHA COOPYXEHMA) BHABARDTCHA IHA-
'PaBIHYECKEM DACYETOM M ROHCTPYKTUBHHMHM COOCDOXEHWAMH.
1 flpr AaHAEX pasMepax COOpPYXesus, WIBECTHOM RANOpeE,
A TaKKE YCTAHOBAEHHHX I'EOJIOTMYECKMX B IHAPOTEONOTHUSCKEX
YCNOBMAX pAlloHE CTPOSANMETrOCH BOAOBHIyCKA ONMpPEASNANT 3HAUe-
HAA MAKCHMANBAEX PPAAMERTOB (uIbTpamfii NpH BHXOZE NMOTOKA
B HuxuMit 6bed, KOTODHE HAXOAAT MO HOMOTpamme I 2 A1A Ba-
pUanTa Ge3ZPERAXHOM CXeMH BOZOBHIYCKA MMM MO rpafukam
(puc.4) Ans ApeHUPOBAHHHX BOZOBHINYCKOB.
32 pacueTHHe TIPAAMEHTH NPWHEMANT MaKCHMMANBHOE HX
8HaueHUE N0 KpaliHeMy CEYeHMN COODPYZSHUA: T =Jrp vay
CpaBHeuner ., C JOMYCTHMHMA TDAZHEHTAMA JIA
DYHTOB, 3ajyerawmMXx 5 OCHOBAEHWAX COODYXCERI, OPOBEPANT
IDARMABHOCTS MDUHATHX DASMEPOB COODYREHWA. Eciw monycTh-
MNe TpPAZMEHTH Conbile MPOEKTHHX WAV PADHW MM, BHNONHAETCA
yemoene:
i Jgon = Jpac (6)
cIesopaTeIbHO, ANMHA MOA3EMAOr0 KOHTYDAa HA3HAYEHA NpaBHIb-
¥ n U QuIbTpauMORHAA YCTOHIUBOCTE OCHOBAHNA OCeCHevueHa,
B nparTHKe 3TO YCAOBHE vame cOOANAEETCA ANA CBASHHX
3}113:::3 - CYIMMHKOB M TAMH, oCnajacynx Oonbuod QMIBTDanMOH-
EOji yeroiuusocrsn (oT 7 xo 20).



216

Jng cnalHX B QEALTPAIMOHHOM OTHONEHMA CYNeCUaHNX,
necYaHHX, MMecYaHO=-T'DABEINCTHX TPYHTOB ycunosme (6) MmozerT
HE BHIOIHATHCH.

Ecam pgonmycTwMHe IpajiMeHTH IPYHTOB OCHOBAHMUA He-
CKONMBKO MEeHble, HeOOXOAMMO NEepPENpPOEKTHPOBATEH NOA3eMHHI
KOHTYD C YBElIMUYeHHMEM er0 AAMHM. JIMHEY MOA3EMHOTO KOHTY=—
pPa HAXOZAT N0 HOMOTpaMMe N 2 OmyTeM HOCTENEHHOTO NpHOTH—
EeHHA NpA coOANZeHMHA ycnosusa (6).

Ecam xe zomycTuwmie I'paZMeHTH 3HAUMTENBHO MEHBHE

PAcYEeTHHX ~
jfarz {Jpac 7 (7)

nemecoofpasHee MepedT™H K ZpeHaxXHOE CXeMe BOZOBHIIYCKA.
B ar0M ciydae ApeHamR yCTPaMBAeTCH B MECTE BO3MOXHOI'O
BO3HMKHOBEHHA (QMILTPANHOHHHX ZehopMammit I'PYHETA, T«€. B
KOHOEBO# YAacTH BOAOBHIyCKa, JY4Ulle BCET0 B BHJe GOKOBHX
OO CHIHELX ‘TIPU3M .
llore3yAchk I'pafUKoM (pPUC.4) ANA HAXOEASHMA MAKCH-
MANbHHX TPAJHERTOB HA BHXOZE NOTOKA B (UIBTD ApeHaza,ux
CDaBHMBANT C JOMNYCTHMHME T'PaMEHTaM# TDYHTOB OCHOBaHMUA
H NOBTOPADT BCE DacYeTH MO OMpPEAEIEeAUN PalUOHAIBHOW Iiv—
HH MOZ3EeMHOTO KOHTypa. daTeM NEepexXosAT K mox6opy cocrasa
MaTepUancs JApeHaxa, OT HOPManbBHOR DPAaGOTH KOTODPOTO 3aBit-
CHAT JCTOHUYMBOCTE OCHOBAHMA M COODYEEHHMA B MENOM.
s Tex xe rpafuxor (pnc.4) HAXOAAT BOSMOKHHE HIN

pacueTHHE I'pafgueHTH: ANA MPOBEPKU YCTONUIMBOCTH I'DYHTOR
B OCHOBAHME - MaKCHMANBHOE 3HAUEHHEe [0 OCH COODPYEeHMSA

Teac = Yoo s 3 YCTONUMBOCTH uaTepmala GUABTDA ApEHaE-
HAORl MpHMBMH =~ MAKCHMANBHOEC 3HAYEHME MO Kpam COODYREHHS

Egﬂﬁx =:3%1mﬂ# « llpeEax MPOSKTUPYOT B COOTBETCTRMY
C HODMAME M TeXHWYECKHMMN YcAOBUMMH /6/ X IpOBEpADT eIo
pacoTy B Ha00pATODHAX.
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a8 ;r:t? .i:-’:"’a-

Puc.4. Basmcmwoctn 7 =¥ (P) ann apennponan-
HHX BHIYCKOB: -
8= M0 OCH BOROBHMYyCKa; 0= MO .Kpam BONOBHIYCHA.
CnAOUEENK JHHHANY OOO3HAUEGHH 3aBUCHMOCTH ZIA
OZHOPOXIHOT'O OCHOBAHMA & = I, MyHKTHDHEM -
LA ABYXCNOKHOrO ocHomanua £ = I:I00.
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Tlocne pacyeToB, CBASAHHEX C (MIBTPAUMOHHEMM Aedop-
MALUAMH TPYHTOB B OCHOBAHHE BOZOBHIYCKOB, M BHOOpa OCHOB—
HEX pa3MEpPOB COODYXEHHMA NEpPeXOZAT K CTATHYECHKOMY pacuery
KOHCTDYKONM ¥ ONpejeleHMD TONMMHH (unTGeTa.

[pmeep MCHMONB30BAHMA SECIEPHMEHTANBHHX HOMOIDaMM
¥ IpaduxoB. [IpeAnoONOXMM, ZABMXEHH® IDYHTOBHX BOZ ITPOACX0-—
ZAT B ZBYXCHOKHOM OCHOBaEHMM BOJOBHIyCKA M2 BOZOXPaHANANA
C OTTOKOM AX B IOHMYy PGRM.

PacuerTHuii Hamop #Ha coopyxenwe H = IS5,4 M. Bogosm—
NycK MMeeT ONM3KUE K IIOCKOMY MOZ3eMHHE KOHTYD ¢ ZOMyCTH-
MEDAM M3MEHEeHMAMM Npodmis IO BepTHRANM - B mpezelax I0%

eT0 IIWHH, PasMeps COODYXEHMS B INaHe MSBECTHH: MMDHEA
( B, ) m gauns ( [, ) HavwanBHO# YacTH DaBHH COOTBETCTBOH-
HO 26,4 W I45 m; yvyacTOR L_, NepeXoHHit K pacuKpeHHn A0

B. = 44 m, cocTasideT 3,0 M; pacHmEDEHHAA KOHIEBad YacTh
L =4 wu; oomas mpmua L =220 M,
OoHOBaHNE NOI COOPYREHHMEM DACCMOTDEM B IBYX BapHaH-
Taxs
1) BepxHuil cmofi mpeAcTaRIAET IIOTHHE MEJISBATHE
CYDPNMHKYM ¢ ZONYCTHMHMM I'pDaZHeHTAMH J;,’m = 7 0 CpeIHuM
EO2pdHOMeHTOM (HIBTPALMHA h’w =0,864 M/cyTEH, NOZCTHIAEHHE
MENKO3EeMHCTEHMY ITECKAMH CO CPEXHMM KOSQMOHEHTOM (HHIDTDom
1w ;"1; = 8,64 M/CyTEN;
2) Bepxuuff caoff = MEIKO3EMHCTHE MECKH, NOBOIBHO
OZHOPOZHHE IO COCTABY C ZONYCTHEMHMN TpajueHTaMH J?' =0,4
W CpeAEMM KOaPunuenToM QuisTpamum A, =8,64 u{czr-.ﬂm.
Mozcrunapmuit cnoff cOCTABAANT MEEYAHO=-IPABENMCTHE OTIOKE—
HASL CO CPEAHEM KOSHpMImenToM Qursrpamum K =86 4 m/cyrrm,
MomEOCTE BEPXHETO CAOH T =40 M, Imm:ﬂnammeru -
[ =10 M.,
[lepBOHavYaNEHO0 HAXOZWM HeOOXOAMMHE IJIs pacyeTa Iio
HOMOTpaMMaM BeIMTHHN: OTHOCKTeNbHHH Hamop }'=I5,4:220=0,07,
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OTHOCHTENBHYY WUDHHY B HAvYale COODYEEeHHS .ﬂ,:z&,#:zzu:
{ ¢12, B KOHIE B = 44:220=0,2; COOTHOMEHHE KOSpfummen-
203 (MIBTRAIMM CIO€B AJNA MEPBOT'O BapManTa OCHOBAHMSA
= 0,0864:8,64=0,1 ¥ BTOpPOTO~ =8,64:86,4=0,I; coor-
BETCTBEHHO OTHOWEeHuE uX mompocreft T =40:I0=4 v oGmas
JOMHOCTS BOZOHOCHOT'O niacra [ =50 M.
1 HonoxeHue KPOBIM BOZOYNOpA, COTVIACHO TEXHWUECKMNM
camopEsM /7] ANA pacHAAcTAHHOTO KOHTYDa COODYXeHMA HAXO0=-
'!.'ﬂﬂ B Npejellax aETHBHON SOHH @nrn*rpaunﬁ, 4 COOTHOWEeHHE
- B npegenax pacuerHoro (I £T % 6).
- Jng npoBEepEM GUABRTPANMOHHQH YyCTOUYHBOCTH I'PYHTOB
?ucﬂnnam, BOCHONH3YEMCH HOMOTDaMMOR N 2, onpezexEmM
pacuerHHe (MaKcUMaNbHHE) BHXOAHHE IPafMeHTH B HUXHEM Obe-
}e COODYXCHHS = OTBOAAMEM KAHAKE.,
' . Mepeasuras JBMEOK C TOPHSOHTANBHON MKENOH OTHOCH-
eTBEHX WADHME B BROoNB OCH aGCOMCC & OCHOBHOIO TpafMia,
JOTRHABIMEAEN €I'0 JNeBHM KpaeM pauMru Ha xenemmm & =0,I.
BexmuuEa MaKCHMMANBHOTO T'DAfEeHTa HAXOXHTCA HyTEeM HHTED-
‘moxsmpm Mexxy S =0,I5 m B =0,50, NMOCKONBKY AAA STOTO
OIyuas Ha HOMOTDAMME OHA HE NOCTPOEHA, [0STOMY CTPOHM
pusne sasucumocreff. J, =F(48) mpm A =0,Im 7 =0,07
30t namﬂennﬂ HA Bapmait ® HUXEel wacTH nNpO3pAYHOrO ABHE-
nmmrpam Touxkd 2THX EDEBHX NOMYYaANTCHA NepecevYcHHEM
IRAIEHHX IMHEE{, NPOBeXEeHHHX, 4Yepes ﬁ =0,05; 0,I5;
; 1,2, ¢ KPHBEMH HOMOIDAMNH, COOTBETCTBYDIMME TEM Xe
Orocurensusy mupruax 4 . Norom no mMOCTPOEHHEM rpafuxam
r'“- rpazuentTs 10 ocu (O, ., =0,45) ¥ Kpaw COOpyxeHus
=046) .
Ha ZABMXKE HOMOTPAMMH (pHC.2,0) MOKasaHa CTPEIKaMH
BMa 0TCUeTa NNOA cAyYas ¢ HHTepmonAuueli, T.e. A0A yHasad-
0 mpumepa f. =0,2; & =0,I; ¥ =0,07. B cuyuae,ecuu,
IPHNED 5 ﬂ = 0,15, T.€., COBNAZAET C ONHTHHMM SHAYCHMAMM,

I

E_

L MO
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MaKCHNMANBHHE IpaiNERT ONpPEAENASTCH NpOome: OrcuNTHBAeTCHA

MO HOMOI'paMMe OpZMHATOH TOYRM NMepecedyeHNs BepPTHRAIN

Ha JABHEKE ¢ cooTsercTBynmedl KpMBOj EOMOTpaMMu. Crydail

0e3 MHTEDNONANKH - XA8 o = 0,I; 7 =0,I5; p =0,I5 -

TAKXe NMOKA3AH CTpeAKaMy Ha ABuxEe, Orcioga zﬂ*_dﬁ,ﬂﬁ;
Lor i =I,1.

B mepsoM BapHanTeé OCHOBAHMA, RKOTNA MOZ BOAOBHIIYC~
KaMM 3alerapT CYTAMHMCTHE TPYHTH C AONYCTHMHMH IpajMeH-
rauit ( Jpon =7,0) BO MHOT'O pas NpeBHEADMMME DACUETHNE,
OCHOBaHME HEe MOJBePDESHO HHEAKHM QMIBTpamMOHHEM Zedopuma-
ITUAM .

Bo BTOpDOM BapHaHTe NOZ BOJOBHIYCKAMM 3aNeran?
MeAKO3eMMCTHE meckM 7, =0,4, UTO MEHBNE PACYETHHX;

Tae = Vprar 0,6 OCHOBAHME NOZBEPKEHO (UABTPANMOH~
HHM ZKehopMamdam .

[IpegorepameRFe yKaszaHHex aedopmanuit, xax yxe Iro-
BOPHIOCH, BOSMOXEO NyTeM YAJMHEHWA INOX3EMEOTIO EOHTYyDA
COOPYXeHHMA HMIH ycrpollerBa gpeHaxa B KOHmeBo#f yacTH BONO~
BHITyCE2.

Bo Bpema HAXOKIGHHS ONTHMANBHON ANMHE COODYKEHMH,
MONB3YyACE TOM Xe HoMOrpammoit, NpMHMMAEM NIWHY COODYXOHHMSA
oonsrme 3ajaHHO#. OpM 2TOM H3MEHAWTCH OTHOCHTENBREHH Ha-
nop ¥~ ® oTHOCHTeNpHAA muphHa f .

MaxcHMarsHN) BHXOZHOM TIpazMeHT HAXOZMTCA AHANO-
I'MYHO K3 YKA3aHHOK HOMOI'DAMMH, ECIM OH BHORH NpeBHEAET
JOMyCTHEMHY I'pajMeHT, TO Omepamguo NOBTOpAeM c¢HOoBa, [Ipm
AanbHeHimeM NOCTENeRHOM yBexuuesaul , JAOOMBafch coxpaHe-
HIfl ycaosua (6), MH MOReM BHUTE M3 O0NACTH PEANBHHX 0T-
HOCHTEIBHHX HamopoB (D.DT-U.IS). YanuBEeHNEe MOX3EMMO—
I'0 KOHTypa OpH 3TOM TepAeT NpaKTHYecKHil cwHCE, B Teneps
MOXHO NEepeXOoAATE K JPeHaxXHOHi CXeMé BOJOBHIYCKA.
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, As rpagukos Z,, =F_, (f) (puc.4) maxomwu pac-
YeTHHE IDAfWEHTH: INA NPOBEPKM YCTOHIMBOCTH IPYHTOB B
OCHOBAHEM JDPEHHDOBAHHOTO BOZOBHIIyCKa J:H =T s 04355
joz0opa MaTepralns (MIETPOB APEHAXHHX NPHU3M S;,',,..,,, =
; q,nmn =u'31'
. Jiis 270r0 BapHAHTA BOZOBHNYCKOB, paclolaraeMuEX
HA MENHKO3EeMHCTHX NEecKaxX, pacuyeTHHe TPANUEHTH ONpEerelfAnT—
€A B npexenax gomycrmux JL. =0,35 < 7, =0,4.
CnexoBaTelbHO, MPH Ha3HAYEHHHX pPa3MEepax BOAOBH-
uu CKa ¢ ycrpolcTBOM IpeHaka OCHOBAHME YCTOWYWBO, HE NOZ-
BepraeTcAd QUABTPAMMOHHEM AeHOPMALIMAM .
L Bonpoc NpoeRTHPOBAHWA ZAPEHAXa XKOCTATOYHO OCBEMEH
B JIMTepaTyPHHX MCTOYHMKAX M NMO3TOMYy B HameM NpAMepe He
paccuMaTpHBaeTCA, TAK Kax canaema, 9T0 JDEEAEX 3anpoex-
THPOBaH NpaBUIBHO.
Inf cTaTMUYECKOI'O pacYeTa BOLOBHMYCKA CTPOMM BINODH
PN TPANMOHENX HANOPOB N0 KpailHEMy W OCEBOMY CeUEeHHAM,
mons3yachk Homorpamuof I wim 3. lepefiBMras IBMEOK C MOMpa=
BOYHHMNM KDHBHMM OTHOCHTENBHHX HANOPOB BACKE OCH aldcmmcc
. OCHOBHOTO Tpaduxa HOMOTDAMM, YCTAHABIMBAEM ET'0 HA Je=-
JeRUN C 3aJaHHNM COOTHONEHMEM < CHayYala JJIf O0CEeBOTOo
CeYeHMA, MNONB3YACH BepXHelf YacThH HOMOTDAMMH ¥ JeBO# mo=
IOBHHON JBUXKA, MOTOM ANA KpajtHero, MCMONB3YA HAKHDD
[aCTS HOMOTDAMMH H MpEBYD MOIOBHHY XABHEKA. OJHOBDEMEHHO
BTPOMM KDHBHE (UIBTDAIMOHHOTO HANOpA AMS OCEBOI'O B NEBOlH
. pxHefl 4acTH ABEXKA X Kpaliiero ceYeHMA COODYEEHHR B Npa-
B0}t - HMXHeil yacTH, COOTBETCTBYOHHME OTHOCHTENBHOMY HAMODY
b =0,II u uspecTHO#f OTHOCMTENEHON mMpPHUHE L,ﬁ . OHM onpe-
[engpTcA M0 TOYKAM, NMONYUYEHHHM NPK NEpEeCEYEeHHH BEPTHKANb~-
iHY InHWAH - cevueHH# N0 ZAMHE MOABEMHOTO KOHTYpa t}: L=El
),1; O 42:e040,9; I,0 Npo3pauHoOro ABMEKA ¢ COOTBETCTEY DM~
m ANA KAXZoI0 OTHOWEHMSA {_ . L KPUBHMM OCHOBHO HOMO=
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rpammMe, 0G03HAYeHHHMH Ha Hell ANA 3a/aHEOH ﬂ . JaTeM
yepes nonpaBourHe kpusee / (Y , S ) muA usmecTHOrO OT-
HOCKTIBHOIC HANOPA )’ ¥ OTHOCHTENBEOH mupwes f OTCUM~
THBAEM ¢ NMONyYeHHHX BHme KpABux 7Y =0,II m 4 SHaHeHHMA
NPABEJIeHHNX (PRABTPAINMOHHHX HAMOPOB.

Ha zBHXKE HOMOTDAMMH NDHEBEIEH pacqemuﬁ ecryda,
korma o =0,1; 2 =0,15; 4 =0,I5. CoBMemas neBui Kpail
paMKH ZBEXKA r:.' ocHp adcmEce HOMOTpaMM Ha o =0,1 mo-
MepeMeER0 ZJIA 0CeBOT0 M KpaliHero ceveHMH BOXOBHIYCEA,
cTpoM kpuBHe aaA ¥ =0,II, KOTOpDHE MNOJYYaNTCHA Nepecede—
HEREM COOTBETCTBYDNAX KDHMBEHX HOMOI'DaMMH C BEPTHEANAMM
IBAEKA. SaTEM Uepes mompaBodHme KpweHe (mia 3 =0,I5;
A =0,I5) onpexensen HCTHHHHE BHAYGHUR NMPUBEZEHHHX
GHABTPANMOEHHX HAMOPOB (CTpPelIKu Ha DUC.L,0).

B HameM clyuae BOJOBHIYCK HMEET MEPEMEHHYD MIMDH-
Hy MO AAMHE, MOITOMy 2mopa QHIABTDPAOUCHHOTO HAnNopa CTPOMT—
CA N0 YACTAMS: A HAYaNBHOM ..»5,, =0,12 Ha OTHOCHTENBHOM
7ZNAHE 'd' : Lo =0; 0,I; - 0,659; ans nepexofHoit K pacmuMpe—
m{},IE d’ﬁ{ 0,2 #a 4,2 [ =0,659 = 0,795 H KOHIe-
off, pacmkperwolt, uacT: sojomsmycxa B, =0,2 ma 4 ‘L =
0,795: 0,8: 0,95 1,0.

PesynpTaTH 0TCUETS 3aNWCHBAeM B TaOnHuHOR (opme.
s mepBOr0 BapuaHTA BOZOBHIYCKA, PACMOJNOXEHHOTO HA CYy-
TIEHKCTOM OCHOBEEMWM, =
{£:L 0 0,I 02 0,3 0,4 0,5 0,6 0,7 0,8 0,9 I,0

OCH
h,..*H 1,0 0,85 0,78 0,73 0,68 0,615 053 0,47 0,37 043 0,18

Ilo
Kpan

h,sH 1,0 0,9 0,8I 0,75 0,7 0,63 057 0,495 0,42 0,32 0
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XA BTOPOTO ¢ YCTPOHCTBOM ApeHARa, PACMNONOKEHHOTO Ha MEl-
ROSEMax, -

Golo. 00,1.0,2 0,3 0;8.05 0,6 0,7 0,8 0,970
Ilo

ocu -
h. :H 1+0 0,78 0,71 0,65 0,58 0,5 0,385 0,77 0,175 0410
Mo ™

hmHIDDEID?EUEGGSEHEID#E 0,26 0,I5 0,05 0

yunoxan racmwamse gagmse i :H ma pacuermwi H =
=15,4 M, CTPOMM SINDH munnmpanunanurn HANOpa, N0 KOTOPHM
pacCcUMTHBAEM KOHCTPYROUD BOXOBHIYCKa. Ha DHC.5 MOCTDOEHH
SMOPH (UABTPAIMOHHOTO HANOpA IO OCH X Kpaw HeApeEMpOoBaHHO-
T'0 BOXOBHOYCKa M TOKAa3aHa CXeMa pacyeTa KOHCTDYKIWM KOHIE—
BO# €r0 YacTH B IONEpedHOM cedueRnu (a-a) Ha ZIHHE OT Hava-
xa ( { =0,8, L. =I9,6 M) Zus OZHOTO MOTOHHOTO METPa CO-
OPYREENA

PasMeps CevYeHHA NOACUMTAHH NP YCIOBUM PABEHCTEBA
UITH MpeBOCX0ZCTBAa feCTBYNMEX CHI HArpy30K, CRISIHBADIKX=
CH M3 Beca (yHN{aMeHTHON INATH W CTEHOK COOPYXeHHf, 00paT-
HO#f 3aCHIKNM M BOZH B KOJOAIE, HO OTHONEHMD K (MIBTpPanMOE=
HONY NPOTHBOJABIEHAD, B3BENMBawmeMy COODyReHHE. TONmEHA
manTH GyEpamenrta (¢ ) B 2T0M cryvae paBHa 2,5 M. JmA mpe-
HHPOBAHEOTO COODYXEHHA TONMMHA IIHTH, MOACYMTAHHAA TAKMM
®e cnocofom, Gymer paBma I,0 M.

"BHBOZH

B macTosmeil padoTe mocrapieHa H pemeHa O00OmMeHHAA
Sajaua OpocTpaHCTBeRHOHE (UNBTDAIMH AR PACMPOCTpPaHEHROHR
T'PyNIH MPPUTAIMOHEHX COODYXEHMil — BOZOBHOJCKOB M3 BOKO-
xpapunnn (CeSEpeHAKHEX CXeM X ¢ XPOHaEeM B Buje OOKOBHX
pﬁcﬂnnux NPH3M, yCTpamBacMHX B KOHUeBoll yacTH dumwrdera).
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Ha ocHOBaHMM o0o0meHn NPOEKTHOrO MATepHANa, HAaH=-
EHX no cTpoMTenscTsy B Cpexmeit Asum u Ha wre Hasaxcrana
JOABWOI'0 KOAMYECTBA BOAOBHMYCKOB, AAHHHX MHEEHEPHO-T'€ONO-
}a-eaxnx H THIpPOTEONOrUYECKHX M3HCKAEMH mo pailoEaMm cTpou=
FeNECTBA TAKMX COODYXeHM! BHBEZEHH YCIOBWA 3ajauu, ee
pOEeM, a Takxie pacyeTHas CXeMa, 9T0, ECTECTBEHHO, MpHO=-
IMEAET HaC K HATYPHHM YCIOBUAM. ‘
OcHOBHHE (axTODH, OMpeXeNAYMME NpOcTpaHCTBEHHOE
“*punpumaﬂnﬂ I'PYHTOBOTO [OTOKa, = KOHQUTYpanusf W DasMEepH
103Hn3cuﬂn B TIpuaeravmMXx K HOMYy COOpyXeHui, I'dAporeoio—
JeCKMe M TeojOoTrHYecKHe OCOOSHHOCTHE palioEa MX CTpPOMTENL~
" Jd
i YurTHBAA T'€OJNIOrAYSCKOE CTPOEHME pycel ¥ NMpPHpYyclo—
BHX pajfOHOB PeK, IZe OCHUHO CTPOATCH BOJOBHNYCKH M3 BO-
AOXPaHKNTAY, OCHOBAHWE MOJI COODYXEHMAME BCErjla MOKHO CBe-
TH K ABYXCHOMHO} BOZOHOCHOH TOXme COTIACHO QOpMyZNe cpen-
gjero roapjanuenta junsrpamuM I'.H.KaueHcroro wid QyHKIUE
maxororo nmoroxa H.K.[mpurcroro.
k PaccMOTPEHREAA 38784948 HOCHT OGOOMEHHH{ XapakTep M
pemaeTcA MyTeM NadopaTOPHOTO MOASIKDOBAHWS, OCHOBS8HHOTO
a meroze 3TJA.
i MpeaBapuTenbHHEe M3YYEHHA HA TPYHTOBHX MOASIAX OOJNE~
00 pasMepa NOSBONWIK ONpeReAMTH BHEUNHDD KADTHHY QUABTDa=
MR (IOBEPXHOCTH ZENpPECCHM), YTO 3HAUUTENBRO OCNErYuNo 3a-
RAVy OCHOBHHX UCCHEJOBAHMY HA BNECKTPHUECKHX MOAEIAX.
E ABanu3 pe3yABTATOB KCIEPHMEKTOB, MOCBANCHHHX (MIB~
HHHHH B Pa3HOPOAHOM OCHOBAHMK BOZOBHIYCKOB, MOKA3al cyme—
CTBEEHOC Da3NuuMe 3 PACUETHHX BEIWUMHAX, MONYHUEHHHX [TYTEM
PemeHuA sazadud B MIOCKYX M NPOCTPARCTBEHHHX YCIOBHSAX.
| QUIBTPAMORAKA HAMOD ¥ BHXOAEHE IPajueHTH B NOCuen-
EM cIydae B 2-3 pasa OKas3WBapTCsA BHmE, UTO yKasHBaeT Ha
5ﬁpﬁxnnunﬂcrh pacueTa QMIBTPAOUORHOR JCTOWIMBOCTH OCHOBAO-
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HHii ¥ CaMHX COODYXeHMil ¢ yUeTOM NMpOCTPAHCTBOHHOI'O ZBHEE-
KM MOTORKA.

BexuvyuHa (HIBTPANAOHHHX HAMOPOB M BEIXOAHNX I'Daf-
eHTOB, N0 CPaBHEHMND C PENEHMAMHM B INOCKOCTH, TEM BHEE,
yeM MEeHBEE OTHOCHTENBbHAA HAPHHA COODYREGHMA H (OOXepme OT-
HOCHTENbHNI Hamop.

OMuTH MOATBEDAMIAM TEODETHUECRKHE COOOpaXeHHUS OO OT—
HONERMY BAMAHWA MOJCTHAADNETrO CIOR HAa GEASTpaOH® B clydae
OTTOKa IPYHTOBHX EOJ IO MDAacTaM,

Nockonsxy (RIBTPAIMOHHHYA MOTOK CTERAET C NKPOKOIO
#DPOHTAa BOMOXPANMNNNA, JNRHHM DSBHHX HANODOB, CHATHE B INa-
Hé Ha YPOBHE OCHOBEHUS ROZOBHNYCHEOB Oe3ZDEHAKHHX CXeM,
CTYWaWTCA HA yriax KOHIEBOR 4WacTH COOpYyXeHMA. ITHM OGBAC-
HfeTCH TO, UTO0 PHUISTPANNOHEHOS HABIACHHE M BHXOZHHE TI'DajE-
EXTH MO EpasM COODYEEHMA BHmE, 9YeM IO OCH,

Croeofpasnoe MONOXERHE KDUBHX GIIBTPANUOHHHX HANo—
PoB B AE30BOfl yacTH ZPERMPOBAHHOIO BOJOBHIYyCEA, KyAa CO-
OupaerTcs (UABTpPANMOEEHNA NMOTOK, BH2IBEHO JAeHCTEMEM OOKOBHX
ZpeHaXHHX npusM. [oaTomy PEIBTpAmWOHHHN EAmMOGD H I'pajueH—-
TH B HEXHe# uacTHM COODYXEHMS MO OCH BHmE, YEM II0 Kpam.

lloryuennse pesyXETaTH N0 HMCCHEOBAHHK NMPOCTDAHCT=
BEHHOl @H#h?pannn B PASHOPOZHOM OCHOBAHHH BOJOBHIyCKOB
W3 BOZOXDAHHNMN CBEAEHH B yAOOEHe (ABOjiHNe) HOMOTDAMMH H
rpadurn, pexOMeHZYyeMHEe ANA FUABTPAUMOHHOTO pacyera ITOH
I'PYNIE COOPYREHMUIk o

B cnyuse, ecam DOKPOBHEE TPYHTH OCHOB&HHA OPEK—
CTaBNEHH NECCOBHZHHMH CYIMHHEKAMH C BHCOKHME ZOITYCTHMEMU
rpazMeHTaMN, APeHaX MOXHEO He JelaTh, PacuieT NpH STOM A0~
XeH BecTHCH N0 HOMOIpDAMMaM, NMOCTPOSHHHM AAS BOZOBHITYCKOB
Je3[peHAXHRX YOeTPOHCTE (pHcel M 2).

- Ecam ®e B OCHOBaNWY BOZOBHIYCKOB 3alleranT cnadHe
B QUNBTPANMONHOM OTHOMOHMM TI'DYHTH = INECKH, CYNECH C Malk—
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‘MH ZOMyCTHMHMH IpafiReHTaMi, - CIEAYET NEPEeXOAMTE K Ape—
gaxHOll cxeme BOJOBHITYCKA H pacueT BECTH yX€ N0 HOMOI'DaM=
MaM, TOCTDOEHHHM ZAS 9TUX coopyxeEmit (puce3 u &), lipexax
 PEKOMEHJZIYETCA yCTDaMmBaTh B BUJE COKOBHX OOCHMEHX NDH3M B
'KOHIEBOM UacT# BOZOBHMYCKa. Hak NMOKasanyu Hami MCONEZOBA-
HEA, 370 HamGonee dPdeRTHBHAA KOHCTPYKIHA. [IlpoerTRPOBATE
ero HeOGXOZAMMO COTTACHO ycTaHOBNeHEsM Hopuam BHWHTa /67.
, NapaMerpd OUABTPANUOHHOTO NOTOKA, NMOAYYEHHHE H3
HOMOTDaMM, CACAYET CPaBEMBATE ¢ ZIOMYCTMMHMM NapaMmeTDaMu
rpanra OCHOBAHHA COODYEEHMf, BHBEJGHHHMHE B Ja0OpaTOPHHEX
 JCTOBHAX,

[lonp3yfACh annnepnuenwanaun—nunurpawuqecnnu METO~
oM JRIBTPANEOHHOT'O pacdeTa, JErKO ¥ GHCTPO MORHO ompene-
 IMTH napaMeTpH Noroxa: GuABTPANAOHHHR HAmop HA& COOpyXe-
EME, MAKCEMAalhEHE I'DajMeHTH MOTOKA HA BHXONE B OTBOAAmMH
‘KaHan ¥ JpeHax, JTO OCBOOOEJaeT NPOCKTHPOBIMKOEB OT MHAN-
BUZYANBHHX MCCIELOBAHUY YRA3AHHNX COODYXeHU} Ha MOAeNfAX,
A TAaKKe 0T CHOKHHX TEOPeTHIeCKEX DacyeToB. PaccmaTpéBac—
Muli MeTOX AaeT HauCoJNee NPABMIBHOE PENEHHE 3aKavH, TaK
RaK B €I0 OCHOBY BBEJICHH YCUOBHS, ONMBKHME K DEaNbHHM.
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C.M.TOPOHOB, C.B.TAJAUKEBIM

! BIMAHAE BTOBONO TOPMSOHTA I'PYHTOBHX BOJ HA
. EESHAIOPHJ PEEMM NOTOKA B 30HE CONPATANAX COOPYKEHHH

Jlnf conpArapmMX COOpyXeHME XapaKTEPHH HeOoAbmas
EEDHHA M 3EAUMTENBHAR MPOTAXEHHOCTh. OHM HMEDT NOMaHHH
mozi3eMEH}l MPOJEAE ¢ HEKOTODHM CONPATEmEMM YKIOHOM GHCI-
POTORA WIH CTYNEHYATOI'0 Mepenazea.
' YcAoBMA NPOTEKAHHS I'DYETOBOTO NMOTOKA B OCHCBAHMH
' 9TMX COODyXeHW{t OGYCHOBIMBANT €T0 NPOCTPAaHCTBEHHHNE Xa=
PaKTep.
OcoGeHHO pe3K0oe H3MEeHEHHE CKOpOCcTeld MOTOKE 3&-
MEeTHO B HavanbHOM ¥ ROHHEeBO#t 30HE QumTOETA.
¢EASTPANMOHEHY NMOTOK B AAHAOM CIy4ae NocTynacT
W3 CPaBHMTEILHO Y3KOI0 BOZOEMS = NOZBOZRNErD KaHAaNa BEPX-
Hero Oseda, KoTOpH{ B HauanpHO{ vacTH Quordera KpPyTQ pa-
CTEeRaeTCH, 00XOAA coopyxenume ¢ COKOB K NOA MM, ¥ 3aTEM
coGMpaeTca B TAKOM X€ YSKOM KaHaie HUERero Obefa.
HenocpeACTBEHHO NOZ COODYECHHEM BOSMOXHM 238 pemi-
Ma MOTOKA: NPH HE3HAYMTEARHOM CONpPATaDHEeM YKAOHEe, BHCOEOM
CTOSHEH GHTOBOI'O T'OPMSOHTA I'PYHTOBHX BOZ 107 QUOTCETOM
‘o0pasyeTcs HANOpHOe XBUXEHNEe, M Hao00poOT, NpH SHAYATENE=
'HOM cONpATapieM yKIOHe, BHCOKOM Neépemnaje ypoBHE# BOJSH
BepxXHero ¥ HUEHRero 6befoB, HWSKOM GHTOEROM I'ODMBOHTE I'DyH—
TOBHX BOJX = HAMOPHO~OE3HAMOPHOE
. Tagne $arTOpH, Kax KOHCTDYKUMA ¥ pasMepH CODPATAR-=
mExX coopyxepuit, KOEQMIypamus (sefoBR, YpPOBEHE BOAH B Ohe-
‘Pax M TrOpA3OHT IPYHTOBHX BOZ HA MECTHOCTH, & TaKEe I'e0X0-
PEYecKEe M I'HAPOTEONOTHYECKME OCOOSHHOCTH DaifoHOB BAMANT
'Ba (opMMpOBaHME NPOCTPAHCTBEHAOTO GMABTPANMOHAOID MOTOKA
B 30HE COODYXEHHA.
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U nockonsky fuAbTPalMORHUA NOTOK BO3NEHCTEYET Ha
COOpYXeHWe, T.€. Ha eT9 YyCTOWIMBOCTD M UABTPAnMOHRYD
YCTOHUMBOCTE I'DYRTOB B OCHOBaHKY, YKA233HHHE (DaKTODH He-
o0XoyM0 NDUEMMATH BO BHMMaHWE NpM NDOEHTHPOBAHMA COI-
DATANENK COOPYRSHMK.

TeM Re McHee NDPH (HABTPALNMOEHOM DacueTe Ha YCTOH-
YMBOCTH OHOTPOTOKOB K Iepenayo® OOHYHO MPAMEHADT METOAH,
YUMTHBADMME ABYXMEDHOE NPOTEKAHNE MOTOKA C HANODHHM pe-
RUMOM B BEPTUKANBHO{ MICCKOCTH. ll3 aHAIHTHYECHEX [ONB3Y-
OTCH TOYHHMM ¥ NpUONMKEHRHME CUIPOMEXAHMUYECHMMM MeToze-
M{, M3 JKCNEPMMEHTANEHHX — NIOCKNMM PemeNuAMH MEeTOROM
STIA, #HOrAa NpUOIMXEeHEHMM cnocofaMy JHHEHHO} KOHTYDHOH
denbTpanmy, YHa3aHHHES METONH HE OTDaxanT PEealEHHX YCAO-
BUfi TIPOTEKAHMS MOTOKA.

B HacTofmee BpeMA He HMeeTcA QUOCHOBAHHHX peue—
HHil, KOTODHE YUMTHBANM XOTA (4 OCHOBHHE (ARTOPH HOPMHPO-
REHUA MOTQKA, TAK KAK AHANMTHWECKKE pemeHvid npocTPEHCT-
BEHHHX 3873aY CO MHOEECTBOM HEMABECTHHX NPSACT3BINHNT He-—
NPeOA0AVMEE TDYAHOCTH .

OzaHakQ, ecik chenark HEHOTAPYD CXeMaTH3audo B OT-
HONSHWN YCIOBHiYI AEBVMEEHKA NOTOKA (ZOMYyCTHTh, 4YTQ BIWIHME
TOA3EMHOTO NMOTOKA HAa OCXOZHO# peEMM PMIBTPAUHM HeaHAYM-
TeTEHO), T0 MOEHO HaiiTH MaTeMATHUECKOE DeleHMe, GOmee
OIu3K0e K HATypE, NC CPSBHEHMD C MMEONUMHCH DPENEHWAMA B
BeNTHUKINBHOK NAOCHOCTM, CBOAA NPOCTPAHCTEEHHYW 32739y K
MI8HOBOK . B MMOCHEZHEM Cly4ae ABHACHME NOTOKA NOXUMHAET-

CH SaKONYy ¢up§reﬂuapa: y

33:?(”3%) i 3%'(”%'%%'):9; (1)

rae .ﬁ B K, coomeeTeTEBeHHO, TNYOKMHA NOTOKA HAX KPOBIEH
popoynopa ® xoapprnreHT OHASTPAUMKA KaAK OYAKOUN KOODAV-
Har X, :4:. IIana TevYeHuA,
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MrTerprposapMen ypasHenua (I) HaXOXMM HCHOMOE:
=F(x,4). (2)

Pemenwe mnanoBOi 38zauM (MILTDAIMH MO3BOJHT CHpe-
| ZEMMTH BIMAHME Ha (JODMMDOBAEHME NOTOKA B 30HE COODPYXEHH
TAKMX (AKTOPOB, KAK COKOBOE pacTeRaHMe MOTOKA npd N3Me-
. HeHMM OHTOBOTO TODM30HTa I'DYHTOBHX BOZ. B aTOM cIyuae,
 IOCKONBKY KOHTYP COODYXEHMA M Tpanuny IMUTAHUA EECHOREHE,
safjay¥y Jerye BCEero pemuTh, HCOONB3YA TOYHHA T'HAPOMEXaHE-
gyeckuil MeTOj, CCHOBAHHH{ HAa NPUMEHEHHHM TEODMM HKOHPODMHHX
npeoGpasoparuit,

O6nacTs naHa TedeHHS BHPASUTCA KOMILIERCHOR mepe-
‘memroft £ =x+(y  (puc.I,a).
CrenaeM HeGOIBWOE ZOMymMeH#e, [pmMeM I'paEMOY OCza—
| o™i nuTaHMA 36, U7 BHMNONHAETCA YCAOBHE

@ =_ﬁ_zf1’n.. = consl (3)

- Gnuszoft X npsMommHelioit., B ypaBiemmm (3) ¢/ - MOTEHOMET
nNaHe TeuYerHs, /1 = RoSdIMIMeHT uABTpPANEEM TIPYHTA,

K, = rayOuHa GHTOBOTO MOTOKA TPYHTOBHX BOA HAA KDOE~ ]
melt Bomoymopa. Torza o6nacts / OyZeT COCTOATE U3 MPAMO-
AmEeHHX OTPE3KOB MHOTOYIONBEHMKA — OeCKOHEUHON MONOCH,mi—
puroit /.
| 1% KOMIAEXCHOTO NOTeROMAna MNaHR TEUCHMA X =@y
MH OyZeM MMeTh HOAYOeCKOHeWHYD NONOCY B BUAE MPAMOYIOdE=

' HmgRa ¢ paspesom (puc.I,0).
Yuprupas NpAMOAMEEHHOCTH 0CHacTelt 2 M Y MH MOEEM

| OTOGPasuTs UX HA MONYMIOCKOCTH ¢ =§+(7 c nnunn;sn HHe
'rerpaxa Kpucroppenn-lBapua, nocie Yero HOXyuaeM CIEZLYOIHE
- oToGpaxapmme (YHKIUES:

(4)

Z =2l pth % ;
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(5)

- rae H, u H - rayGuHa IpPYyHTOBHX BOZ Haj KpoBiIeft BOAO-
 ynopa B BEeDXHEM M HWRHEM Obedax OHCTDPOTOKA;
A=J4= 7% 4 OcCTanpHie 0CO3HAUCHHA NOKA3aHH Ha

. DEC.I.
Acknpuan 43 paBeHcTs (4) m (5) mapamerp ¢ ,mony-

- YaEM MCKOMOE DCLEHHE B HECABHOM BUAEZ

2 2 z d;..ﬁ?

W = K 2H M) orpos ( )-
2 4 5%

L z

Pa3zenans MENMHE H 1eﬂcﬂnmﬂue YACTH YPaBHEEHUSA
{EJ,HHMEH clIeRybmHe BHPAKGHNAA IIA DIYOMHH (HHUIETDAIMOH=
. HOTO IOTOKAa H pacxoja

hNBLEE o, B H g 1y

S £ 2
g-—-—i&-ﬂ'—y'f : fﬁﬁ ——*——-‘-H:EJH {ﬂﬁ
54@”@,
9 itﬂf?fiiw

(6)

(7)

~ Bxmecs
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YroGH ompegeldTh XapaKkTep BIMAHKA Ha padory coopy-
KeHMA KSMEHEHHS YDOBHA OHTOBOTO IOPM30HTE I'PYHTOBHX BOI,
paACCMOTPEM KOHEPeTHH mpuuep.

[lprmen Tps nomoxesEs rayCum Zo Bogoymopa: A, =50,
5245, 55 M npH TOpPW30HTAX BOA B Onedax A =57,5 m 4 =50 u.
B monsix or Hamopa H = H - H, monoxer#e CHTOBOTO I'QPH30H-
T4 HAXOZHTCH COOTBETCTEEHHO ANA KaXIOr0 M3 TPEX CNYYaes
0, 13, 2/3,

Nonoxum, uTO rpaHMna miTaEud 3 = & (puc.l) Haxo-
zurcs Ha paccrosmum / =2¢ or coopyxemus. NozcraBaas
SHAUEHHMA pAcYeTHHX NapaMeTpoB B ypaBHerwe (7), momywum
ROHKPETHHE BHDAEEGHWA, IO KOTODHM CTDOMM I'MADOAMHAMHYECKHE
CEeTKN INA Ka®RgOTO MONOREHHMA T'OPH30HTA TIPYHTOBHX BOZ (pHC .2 )s

OEM NOKA3HBADT WOMEHEHNEe HANDABACHMA JBUXEHHUA NOTO=-
Ka B 38EBHCHMOCTE OT NONOXEHMA GHTOBOTO I'ODH30OHTA. YeM BHmE
CTOAEME TOPH30HTA I'PYHTOBHX BOJi Ha MECTHOCTH, TeM B Oolee
TPYAHNX YCHOBMAX pas0TaeT COODYKEHME, T.E. yBEINYMBAETCHA

dursTpamHoRHult Hanmop (pEC.3,3) M MaKCHMANBHHE BHXOfHHE I'Dé-
AueHTd (puc.3,0).
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Puc.2., BanAnue OHTOROTO POPUIOHTA I'PYHTOBHX
Box /7, Ra pexuM QuinsTpauMu 3a Ou=
CTPOTOKOM.,
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BeB.AKYIOB

K BOMPOCY SABHCUMOCTH PASMHBAKEIEM NOHHOM
CEOPOCTH OT TIYEWHH MOTOKA

| Haum cpenana momuWTKa ONpPeZeNETE 3&BHCHMOCTH

| pasMuBapmei AOHROH CKOPOCTE NOTOKA OT ero rayomH. Cne-

gRansHod GOpPNYNH ANA yCTAHOBIGEMA 89TOM BaBACHMOCTH HeT.

‘Mu paccMarTpEBamM pAx HamOonee oOmeymoTpedHTenBHHX dop-
My

_ B padorax /&4 7/ m [ 5 ] mavrcR ypasHeRMA AnA
 BHUECJNEHEA CROpocTelf moroka no Beprmkand, B [ 3 / -Ams

| JIOEHO# CKOpOCTM. COOTBETCTBEHHO OHH EMEDT BHX:

V=VUNZ-p5F (1)
; Ve (2
i e (=3T) 2 )
Ve - _3¥

N R (3)

8aecs V — crROpOCTE MOTOKA B TOUKE;

V = mosepxEOCTHEAs CKOPOCTH;

V =~ HOHRafA CRKOPOCTH;

g = CPEeAHAR CHOPOCTH HAa BEPTHHAMM;

P = pysraus rospdmnuenta He3um B MepBOM NpHOIH-
XeNHN, BHpAXadmafcA IWBMCHMOCTHD:

P =0,57 + 282,

C = roapdpmment He3m;
H - rayGuHa MOTORA HA BEDTHKANH,
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J = paccTORHKE TOUKY OT NOBEPXHOCTN BOAHS

@ ~ YCKODEHME CMIIN TAKECTH j

/ - oTHOCUTENBHAA IAYOMEA;

¥ - Gegapasmepuuil xospdummeHT, IaBMCAUME OT OTHO-
CHTENBHO) MEPOXOBATOCTY H ONpefieNAeMHl 1o

dopMyne
e
¥ =&(5)

( £,{ - Geapa3amepHHE NMOCTORHHHE; NPUGAUKEHHO & =0,26;
{=0,I12).

Gopuyau I'.H.Mamosa / 6 /, M.A.Beankanosa=H.M,bou=
kosa /[ I 7, B.H.Torvaposa /2 7, B.C.Kuopoza / 6 J npep-
HA3HAUEHH 1AA Olpeflellenks PasMHBADUAX CkOpOcTeidl NMOTOKA
M HMERT cHeAyomuii BUZ:

b 4
V =4,6d A (W)
V =3,14 vV 154 + 0,006, (5)
V, =3,9H J(d + 0,001 ()

\,;=35c(' (!g?ﬁﬁ -6d). (7)

3zech Lﬁ -~ Pa3MHEABLmAR CKOPOCTE NOTOKA;
d - zmamerp wacran (3 meTpax - B dopmyaax (&),
(5)s (6); B canTumeTpax - B (7).

Uz jopMyx pacHpezeneHus cropocTeft MO BEDTHRANY
MH ONpPENENANU JOHHYD CKOPOCTEH MOTOKA, KOTOPAA BHPAKS=
Nach YEPe3 CPEeAHOD CKOPOCTH, NDMDABHEHHYD K BEAHUUHE -
pa3vHBaniey CEODOCTH, ¥ TIOYOMHY NOTOKA HA BEDTHMKAINU,
lonygenusle mocne HeROTOpPHX MNPeodpa’oBaHull YpaBHERHA
Pa 3y BanmE i AOHHOWM CHOPOCTH MOTCKA ODUROKATCH HHEXE,
PacueTH NPOREAEHN AAA YACTHI HAHOCOB - d,uuuz;
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),001; 0,002; 0,0I; 0,I u mp xpmanasoHe rayons 0,I-I0 M.
g YpaBHernA (I} u (4) ument crepyommit BHA:

ﬁ +
E?—SET \{D 43 - '0103«- (B)

Pesynn?aTH pacueToB (puc.I) mMOKA3HBAKT, 4TO Be-
(uUHa pasMHBapmed AOHHOH CKOPOCTH C YBEJIHUEHHEM TAyOH=
EH NOTOXA YMEHBWAETCH; MPUYEM, YeM COoIblle RHaMerp JacTH,
erarapmUx pyciro MOTOKa, TEM pesye MpORBAfAETCA 3aBHCHMOCTD
pasMuBanmel 70HHOW CKODOCTH.
' ypasHesua (3) ¥ (4) MOXHO NMpeACTABMTH Tak:
% 1 0142
Y - 358080 (). (9)

| B ornuuue ot fopvynu (8) B (9) BeamuKHA pasmuBapmel
AOHHOJ CKOPOCTH C YBEAMUECHHEM royOusEd NOTOKA BO3pacTaeT.
YRazaHHAan SaBUCHMMOCTH BHpamaeTCA TeM CHIBHEe, Yem COonbme
[HaMeTD YacTHI HAHOCOE,CTaTavmx Pycio.
| 3 dopwyn (4), (2) momyueHO BHpAXEeHME:
/A % -

=u4,6d (8 = 4,8/g7). (10)

o (I0) HafineHy S8BHCHMOCTH, AHANOTHUHHE BHBEAEH=

N0 peaynpraTaM pacueToB ypasHeEEa (9).
3apHCHMOCTE, moxyuerHas no (I) = (5):

. .;lf o
=%5?§4 J 15¢ + 0,006 + V0,43¢H° ~0,08. (II)

i PesynbTaTH pacyeToB (puc.2) CBAXETEABCTBYNT, HTO
“fgnqaﬂa pasMusapmeli ZORROM CKOPOCTH C BO3pacTaHHeM IAyOr-
HH NMOTOHA YMEHBENAETCH.

Us gopuyx (3) u (5) cneayeT:
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g2

(&)

. o SEEE, < AT
V= 3,13 V IS +uouﬁ(g)5; e (12)

B ZaHHOM caydYae BaBHCHMOCTH pasMuBammeil NORHOH
CHOPOCTH OT IAYOHHH MNOTOKA MpH MalOl KDYMHOCTH OTIOXE-
HE} § Goxpmoft TMyOwHe BHpaxeHa cnafo., OzHaxo c Bo3pacTa-
AMeM AMAMEeTpA YACTHMI M yMeHBHEHHeM TAYyOHHH,HaYMHAA C
1,0 = I,5 m, HaOIDZaeTCA TOHAGHOHA K SHAUHTCIBHOMY CHH-
XeHHO BEIHUMHH DasMHBapme#t AOHHOR CKODPOCTH.

Cornacro ypassemuan (2) ® (5), BHpaXEHREM CHEEYN-

WEM odpazou,

U, = 3,14 /5 + 0,006 (I-—-;E )y (13)

pasmMHBADEAH ZOHHAA CRODOCTE MMeeT HDAMYND 3aBHCHMOCTE OT
IyOunu TOTOKA (PHC.2).
s fjopuyx (6), (I) »maEo, 4TO

'%, = -E;'%F \[(‘G(+ D,UHI#‘? -\[D,AE-H%-G,UBl. [I&}g

Kar moxa3sBanT RaEHHEe pacueToB, IIydWHAa NMOTOK3
crado BIMAET HA PASMHBADEYN ZOHHY CKODOCTR: NMpH YBEeAHUE-
MM CAyGMHEE OHa B HeOOMBUHX Npenenax YMeRbHALTCH .

Bupaxenne, nomyueHnoe ua (3) m (6):

_ =
V = M—:ﬁ%}:‘—(ﬁﬁ%ﬁiﬂ—— . (15)

P7

OKABHBAET, WTO BENMUYMHA DaaMHBaMeEs NOHHOH CKOPOCTH Ha-
XOZATCE B NpAMOft sapMCHMOCTH OT rIyOMHH NMOTORA.
Yparuerur (6) w (2) wmenT BHA:

7 =3,9 (4 0,000 - K —4,80F ). (16)
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Pe3yAsTaTH pacueToB, HpOM3BeZeHEHX mo (I6) ykazu-
BapT Ha BO3pacTaHMe BENWYHHH Dasunsapmeil ZOHHOW CKOPOCTH
IpH yBeIHUewWu InyOuEs noroka ot O,L zo IO w, Oma cTaHC-
BUTCA TeM Gonpme, YeM OCONBME AMaMETD TaCTHI HAHOCOB,ClIa—
. TPapmEX PycHO MOTOKA.
U3 dopuyn {I) H (7) cnexmyer:

Y 39,6 * —‘/r{@'r 5?—60‘5\/_ 43H% =0,08. (I7)

Karx BuaHO 43 pacueTos mo (I7), sHAueHME DABMHBaN-
mell MOHHEOJ CKOPOCTM C yBelTHUEHHEM IWyOMHH MOTOKA MejieH=

HO pacTeT.
YpaBrerus (3), (7) MOXHO EPEIETEBHTE TaK:
g2  pp
F?

0,78 (ﬁ'_} 3
PacemarTpusad ZaHAHe, MOJNIyYEHAHE MO 23TOH 3aBHCHMO-
CTH, MOXHO CAEIaTh BHBOJ, HUTO C BO3pacTaHNed TIyOMHE MO~
TORA BelWuMHEA pasunBapmeldl AOHHOH CKOPOCTH NOCTENCHHO
YBEIWYNBAETCH. *
dopxyan (2) m (7) mpeoCpasyn?cA B CIeAyWuee ypar-
HEHHAE :

25
Vessd (G155 ed)y(r-B3). (19

COPMaCHO pAacueTaM MEXiy BeNMURHOR pAsMHBADNEH AOH-
Holt crROpOCTH E IIyOHHO} MOTOKA CymeCTBYET HOpAMan 3aBuCH=
MOCTB.
Holonb30sanHye Hauu GOPMYIH NpHMEHFIMCH ANA Das-
MHBAEMOTO MaTepuara pasiAdyHOd KDYyMHOCTH: HanpuMep, (6) =
ana gpynHoro, (7) — AnA menkoro. [oaroMy HEBO3MOZHO CONO=
CTaBATH pe3yAbTATH HAWMX pacyeToB. JWWE B ciydae, KOIAa
awmameTp vactun paseH 0,001 u, B TOH MIH MHO{ CTEeNEHH
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*(61) = 11
‘(o1) =2 ‘*(g) =1 :nsudengedf onm
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' MpHOGAMEERNR MOXHO NMDUMEHATH BCE Ham¥ YDABHEHHA.
| KpuBHE pHC.3 NMOKA3HBANT, YT0 COIAacHO yYDaBHeHH=
a (9), (10), (12), (I3), (I5), (I8), (I7), (I8), (I9)
BeIMduHa pa3MuBapmeli ZOHHOK CKOPOCTHE C YBEAHMYEHUEM ITy—
OMHH ToTOKAa Bospacraer; mo (8), (II), (I4) - OHa yMeRr-~
maercd, [IpugeM, B MepBOM clyJae HaOnMwjaeTCA MDAMaA 3a-
BUCHMOCTE, BO BTODOM — OGpATHAf.
Takum 00paz2oM, NPH CPABHEHHMM DE3YyJNBTATOB pacue-
TOB, MOJYYEHHNX N0 HAWMM 3aBHCHMOCTAM, MOXHO CJAeIaTh
BHBOZH _
1) paswnBanmas JOHHAR CKOPOCTE 38BHCHT OT TIy-
OWHE MOTOKA ; / _
2) paccMoTpeHHHEe DODMNH NPH AaBHOH MOCTAHOBEE
BONpOCA COTJIACHHX pPesyJBTATOB HE JabT.
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H.M.3YIUHA

K BOIPOCY 0 KO3QOUIMEATE NEPOXOBATOCTH PEUHHX
, PYCEN (HA IPUMEPE p.JAZIAK)

Koa(MumeHT WEepOXOBATOCTH E©CTECTBEHHHMX pYycenl Iop-
HHX DEEK HI'DAaeT BAXHYD DONB NP ONpejeleNWN pPacXojoB BOZH
B HEM3YUEHHHX CTBOpaX. Ero ssauenme 3aBHCHT OT (axKTOpOB,
OCYyCNOBAMBARNMAX CTPOGHHE NOMEPEYHOT0 Hpodmas BOZOTORA,
JHIOHE AHA DyCl&, KPYNMHOCTH, QOPME ¥ PACNONOXEHHA MATE-
pRana, ciarammero noxe pycna, CymecTeyeT DHAI saBHCHMOcTEH
IJifi ONMpejeNeHHA DacCcMaTpHBEEMOT0 KOo3pPuLEeHETa, NPEHMYEECT-
Ba N HeAOCTATKHM KOTODHX OcBemess B padorax /37, /5/. Haps-
AY ¢ QOpMyZaMu,yIMTHBANOEMM MopfoMeTpiUeckEe JaHHHE pycla
PEEH, HMenTCH Takxe popmyas (B.,H.T'osvaposa, M.C.Bo#tepa,
B.®.Tanmass), ocooBaiAHe Ha M3yUeHEHE aCCOXNTHOW EepOXOBa=
TOCTY DYCHOBHX OTnOxeHmi#t, OfHaR0 Bompoc 06 AaGCOINTHOH We=—
poxoBarocT¥ per YsOexmcrasa mOYTH He mccaexosad /7/.

Haxm czenana NMOMHTRA H3YYHTE AGCONNTHYD WEPOXOBa—
TOCTE Dycenl M ee M3MECHEHHE OO0 AAKHE DEEHM. B RKavecTse o0neR-
Ta BHOpam® p.Yagzax (nmaomazes BogocGopa 410 uuz). npaBH#t npe-
TOR CHpAapeM B mpezenax depraEckoi rormosued. Ha p.Yagar m
€€ NPHTORAX pas3lia¥ I8 cTBOPOB B HAHGOZEe XapaKTEDHHX Mpf-
‘MOIMHERHHX yyacTRax pycla, EaK NPABREO, BHUNE BOAZEHHA MpH-
TOKOB, JT0 MOBBONMJAO YUHTHEATH NENE OCHOBHHE CONPOTHBICHHA
I0TOK& ¥ COEPATHTE BAMAHNE JOMOAEMTEALHHX., B EazgoM cTBOpE
Ha momoce miaomazsm mo 20 HZ. NpoxoZaAneHl Yepes BCH WHDPEHY
PEKM NPOHSBOZMAE OCMED YaCTHI PYCHOBHX arnﬁmennn mo_fpem
M3MepeHn M, CPejuil ZMaMeTp PACCUHTHBANH XAk -G
rme { , 4 M C = COOTBETCTBEHHO ANKENAS, CDEAHAA M KOPOT~
Kaf OcH ranbiu., Tomexo B crBope I (p.Yazak = ycrse) ZaHuwi
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aMeTp OHJN OMpefieleH MeTOXOM CHTOBOTO AHANM3AE.

C Henbo yCTAHOBIEHER BAMAHWMA T'UADABINUECHNX DIe-
EHTOB MOTOKA HA pasMep OTAelbHOCTEHd pPYCIOBHX OTIOXCHME
Kaxzom yuactre (mamaol zZo I00 M) cTBOpPA C NOMONMBN BR-
eTpa M3MEepAlM yKIOH JHA pycia,

[oryuenHHe HaTypEHe AaHHHEe (Tadn.l) CBHEEeTeNBCTBY-
_i:'!, 9T0 CPEeAHMi AMaMeTp YACTHN PYCHOBHX OTHOReHMHE (
HABXOZMTCA B NDAMOH# SABHCHMOCTH OT CPeIHero YKIOHa AHA
pycia Ha yyacTEe crsopa (J ). JS CTBOPOR, PacCHONOXEHHHX
Ba mpETORax p.Yagax (Camcanar, Kysrynram, Kamzaras,Aftrup-
Oaitrar), HamewaeTcf BTOpPafd BETEH 3aBHcuMocT: (puc.la).
[puTOoKE ,T0 CPAaBHEHAD C p.Yazax NpH OXMHAKOBHX C HeHl GonB—
WUX SHAUEHMAX YKIAOHA, HMMENT 3HAUMTENBHO MEHBEEE pasMepH
YacTHO DPYCHOBHX OTNOXEHHE. JTO MOXHO OOBACHMTE TeM, YTO
JOHHHE OTJOKEeHHA pasMHBAGMHX pycel eCcTEeCTBEHHHX BOXOTOKOB,
K KOTODHM OTHOCHATCA P.YaZiak, B NOpHOZX NPOXOEIEHMA HaTa—
CcTpopHUECKHX MABOAKOB (QOPMHDYDTCH BalyHaMH, CYIHEHHKOM,
TanbKoR CpaBHHTENBRO KpynmeEOoM dpakouu, [Ipd MEEBEAX pacxo=
Aax BOAM pycna 3aHOCHTCA Marepuanom Hamboxee Menro#t Ppar-—
oMM, JKa3aHHOE XOpOWO MpOocIeXMBAETCHA HA NMPMTOKAX, MMEDEHX
SHAYHTENHHO MEeHbBHYD a0COANTHYD BOAOHOCHOCTH, UEM €e I'Iap-
HOE pycno.

CornacHo paGoTw /27, OCHOBHYD WEPOXOBATOCTH pycla
CO3780T HAHOCH, COCTOAWME M2 YACTHI OCOABLOTIO pasMepa,no-
A7 KOTOPHX paBHa 5% OT oGmero Beca ornoxenuit ( &, ). Ma-
‘TepHa) HauGonee MeIKO#f dparmmm HanocoB (95%) EaxoxMTCA
MO NMPHKPHTHEM KPYMHHXX HAHOCOB M HA OCHOBHYN HEPOXOBATOCTSH
pycna CONBWOrO BAIMAHMA HE OKA3LBAET,.

IR ycTanoBNeHMA CBASHM MeXZy YKIOHAMM ZHA pycel H
' PYCHIOBHMM OTAOREHMAMM KpYMHEOH dpaxmum (d; )y KOTODHO Bhi=
HOCATCA B DycCl0o pekH B NMEpHOA NMPOXOXICHHA HAXGONBUIHX pac—
‘XO40B BOAM, OHI@ NMOCTPOeHa 3aBMCAMOCTH, YKAasHBawmad, 4YTO

cp)
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fa CBASH AOCTATOUHO TECHAA W OAHO3HAYHAA K&K A TH&P=
pff pexm, TaxK K AXA ee npuToROB (puc.I6). Taxme oGpasom,
A OCHOBAHME (arT#IecKoro HsMepeHEs alcoxpTHOH mEepoxoBa=
pCTH CTAaHOBATCH GeccriopHMME: I) CHpaBeNMBOCTE OCHOBHO=-
0 NPUHOANS TEApaBiKYecKOll KIacCHPUKAUMM T'OPHHX PEK
.®.CpuCEOr0, COTIAcHO KOTOPOR KOPIHIMEHT WEPOXOBATOCTH
pafeTcs NpaMofi GyHEMEed yRAOHA ZHa Dpycaa, 2) OPABHIS=
jocts BuBoja B.H.l'oEuaposa O TOM, YTO NpH CMEmAaHHON CO-
PaBe HECBASHMX 3EPHHCTHX I'PyETOE pycia CPeJHDN BHCOTY
HCTYIOB HEPOXOBATOCTH ZHA CIEAYET ONPEZENATH MO pasMe-
jaM HauGozee KPYMHHX OTAeAbHOCTEH DYyCHOBHX OTIOKGHMHE, &
€ M0 EX CPeAHEMY JAHaMEeTDY.
1 loapayncs pesyrbTaTaMi M3MepeHHd aGCOANTHOR Wepo-
[DBATOCTH DYCHOBHX OTJIOREHH{t W YKJIOHA AHA Dycla HAE yuacT-
faX CTBEODOB, MOACUMTANA A HUX KOBHIUUMEHTH HepPOXOBaTO-
n mno dopuyane ,E.H.I’GHHEPDBE [2]

A

=2z

{rge A - alcoiwTHA® WEPOXOBATOCTE, MPUHMMAGHAR
3.H.ToOHYaPOBEM, ANf DASHOSEPHHCTHX DyceJ paBHOH ﬂ.?.ﬂ{,}.

8 Tagke MO rujpaBnmueckoit xmaccugnxammu pex M.0.Cpudmoro
0 COMpOTHBICHND ABMXeHEN /3], B KOTOPO}# ANA TIOPHHX DEK
[KIOH NMOTOXA BRSJCH KaK OCHOBHEA HCXOZHAA XapakTepUCTHKA.
s racnr,]l BEAEO, 4TO SHAYEeHAA KOSPIMIHOHTOB UEpO=
[oBaToCTH, B3ATHe U3 HOpM M.0.CpuéHOTrO, SHAYMTENBHO Hpe-
0CXOZAT 3HAUEHMA, DACCUMTAHEHE HO dopmyxe B.H.T'owvaposa,
CrezcTEMe GONBEOTO AEANAS0HA YEAOHOB BOKOTOKA ZNA RAXAOH
lzeneHHOM KaTeropum pycea. Ciezyer OTMETUTH, HTO MO
Maccupuranus M.P.CpaoEOrO SHAWEHRA KOBPIRMUMERTa UEepoXo-
8aTOCTH 1 OT CTBOpA K CTBODY M3BMEHANTCH MAmO.

Ha p.Yagax meze ycThfl [xyzajlcas B TeYEHEe paja JeT
toEEpyer nocr YMMC YaCCP (crsop 5; cM.Tadn.l). Jns
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3TOr'0 CTBOPA 3HAYCHHA EOPPHIUEHTA WEDPOXOBATOCTH N ,Pace
CUATAHHHEe N0 A0CONOTHO# WEepPOXOBATOCTH Dycla, & TAKXE Bife
THe M3 KmaccEuramum M.9.CpuCHOro, MOXHO CPABHMBATE CO
SHAYEHMAMM EO2QPHOHEHTA, MONYUCHHHMH 43 OOpAGOTHE I'MADO-
METDHYECKHX AAHHHX.

Ana creopa 5 Ounm oGpaGoraE 201 pacxox BOJH, H3Me-
peEnuit 3a mepuox ¢ I92 nmo 1962 r. B wmcaO0 3THX XeT BOug
manoeozame rogu (I957, 1962), roam co cpexmelt (I954,1956)
M DoBEmeEHOHR BojoHOCHOCTEM (I952,1958,1959). Ilms Raxzoro
pacxoxa BHUMCHMIE B3HavyeHMs C 1o dopuyne:

by () V = CpeRHAR CKODOCTH B CEYEHHH,
J = YEIOH BOZHOHM MOBEDXHOCTH,
R = rTuppeBTMYecCEAit pajKyC, NDHHHMABMAECA DPABHHM
cpeznefi rayommae ( k., ).

[lpexze uem paccuMrars KoabiMmEeHTH mMEPOXOBATOCTH,
HCXOXA H3 M3MOPCHHHX pPacXozoB, HeoOXOZEMO OHAO HaliTm Ha
nee NpETOZEHE JIA paccMaTpPHBEEMOTO CTBODA BHJ 2aBHCHMOCTI

C or f!#. » llocroAsRy BOMpoC 0 HAMGONES DPANMOHANBHOK ol
Myle zua pacYera KosffmmumerTa HeaM He pemeH OROEYA&TENERO,
70 3aBHCEHMOCTH C OT 2, OTHCKMBAIN B TDeX BEAaX. Manect
HO, YTO B NpaKTdRe THAPONOTHYECKMX PAcYeTOB, AIA ONpejcld
HEA Koappummenta £ mnoasaynTca dopuyno#f moxasaTemsHOTO

BEZA: sy
S0

a raxxe gopmynoft M.M.Arpocknsa [fI7:
C=17,72 (K + (gﬂ).
rae K - dysxis xosddumEenTa mEpPOXOBATOCTH.
Haxomen, B padore /7] ma npmmepe pex. Gacceita Yup”
YHEa NOKasaHA TAaKEe NPHIOAHOCTH 3asucmioctw L[ or F
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PHpaRCAHON JNMHCHEHM YPABHEHMEMS
r.: = ﬂl’ﬂ + .‘5

a=-,§:

: b - nnnﬁunﬂntt YlIeH,
5:{1}.11.' ANA HCCACZOBAHNA YRASAHHHX 3aBHCHMOCTEH GTHEEH—
m csnap wpex mumos: Gl =1 (4h,), C= /{557 . )
i l'; =7'( ftq, ). PacueTn Belm Kai ANA KaXAOT0 KaleHAap- -
HOTO ToZa, TAK M AMA Beelt COBOKYNHOCTH MSMEDEHHHX DaCXO-
708 sa mepmox ¢ 1952 mo I9%2 r.
Kag BHAHO W3 TAOHHMON 2, YTO ZAA BCEX BONEJNHX B
00padoTKy NeT, 0BASH MeKAy NepeMeREuMu, [ W kqﬂ , OKa=
Barach AOCTATOYHO TecHO#, HO Hambonbume KOSPPROMEHTH KOP-
pexAmuy, 38 OTHENbHHE KaleHAaDHHe IOAH WMeeT YDaBHERME IH-
HeilOre BEja (Ceub CIyIaeB HS OfIEHHAZTATH) »
Caexyer OTMETHTEH, UTO SHAYEHME KOSPHHOINEHTOB KOpD-
pensmMe, NONYyUEeEHRHEe IAA Bcelk COBOKYNHOCTH MEDeMEeHHHX (CM.
HMKeCcIeywuyo Tadl.), OKaBaiHCh HECKONBKO HHEe paccuumTad-
EaK CpejiHece apuimMerHUECKOe 3a OTZEeNbHHE RaleEjapHHE

oz

s T ..EEE cpel=

BEj 3aBHCHMOCTH T ZuA BCel COBOKYN.od™ o™ om

LI L T

HOCIR TOYOK :ZIENBEHX HET
c=1 ( hy: ) ?=n,a 4 0 I v= 0,91
E (=% ( o ) t=0,83+0 Z= 0,90
e=1 (Bho ) .-:nau;una 2= 0,88

970 WORHO OOBACHATE TEM, UTO p.Yajiax MCIHTHBAET HEKOTOPY
ZegopMaIyp Pyclia, CBASAHHYO C NEPeHOPMEPOBAHEEM PyCIOBHX
OTIONeHKii, 0BTONY YpaBHEHHS PeTpecCuM NpezcTaBlfoT COCOH
‘cemefcTBO MPAMEX C PASAMYHEMH YJTAOBEME KOPIHOIMEHTAMM
(puc.2).
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0o G/ 02 03 Qv 05 06
Puc.2. I'pajux SaBHCHMOCTH

mo I%2 r,
I= 1952 rey 2= 1953 r,;
4= [955 r,; 5= 1956 r.;
W= 1958 T8 « Bai OG0 .1
I10- I%I r.; II- I%2 r,

g7 o8 g8 Hep ()
C=f(h¢p e 1952

3= 1954 r,
6~ 1957 r.;
9= I9%0 r.;
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llpu BHUMcHeHNM xospdEMUMeHTa KODPENfAONE AAHA BCEH
‘COBOKYNHOCTH W3MepEeHHHX pacx0x0B, OKa3alnochk, 4T0 C yBE-
JMAYEHNEM 9YMcla WICHOB COBOKYNHOCTH, TECHOTA CBASN MEXNY
NepeMeEHEHME yMeHbmaeTcs, O7HEKO0, HECMOTPH Ha HEKOTODPYM
nebopuammp pycla, ypaBHEHHMA DErpDecCHH BO BCEX TPEX BHIAAX,
paccYHTaHEHE AiA BCef COBOKYNHOCTH MEPEMEHHHX, HMENT A0~
' GTAaTOYHO BHCOKME KOSPPMOMEHTH ROPpPEeNsmMd, CIeZ0BaTENBHO
BTH YPaBHEHMS MOXHO ODHMEHATE, DACCUMTHBAA KODPRIOMEHT C
B dopuyne Hesm pua maHHO# pexu. [pm sTOM HaWOONBEYD TEC—
'HO?Yy CBASE AIA yeuoBEi p.Yazax MORASHPAET YPaBHEHHE Hi—
Hei{EOTO BHAA:

C = 18,8 *f, + 2,8,

Oro nomTopuio paHee moxyuernyn O.l.dlernosoft ¥ AoA.Unpro=-
Bof#t /7] dopuyny, pPeKOMEHZOBAHHYO JAf pacuerTa KOIJUIMEH-
ra C TOPHHX peK co cpegHei IanyOuHo# £ 0,75 M3

C =%_/lqu ‘I'E'?-

Opuyen /2 pexoMeHJOBaloCH GpaTh B COOTBETCTBEM C HODMa-
MU CONPOTHRIEHNA, yEa3aHEmME B kiaccuuranus M.P.CpuGHO-
. Hcenexayeuas p.9azak B CTEBODE 5 MMEET CDEAHDD TTYORHY

noroxa 0,42 M, T.8. YRASZHBAETCA B YRA38HHHE NPEACIEH
TTyGHH,

®opMyIH NOKA3aTeIBHOTO BAja, NONYYCHHHE B3 O6pa-
GoTKM THMAPOMETPHYECEMX JaHHHX, KAE AJIf HaXA0r0 HalCHZAADP-
| HOPO TOZA, TAK W ANA BCErO DACUETHOTO MEPHOZA MMENT 3HE-
yuTeNsHO GONBEME MORasaTenm cremema X (0,47 - 1,08) mo
| CPABHEHMN €O SHAUEHMAMN, DEKOMEHJOBAHEHMM B HOPMAX
M.0.Cprcroro, lIpHMepHO AHANOTWYHH HamWM MOKAa3aTeNH X
3 padorax f6] m [7].

HoahdunmenTH mePOXOBATOCTH, ONpeAeldeHHHEe MO KaxzZ0k
‘W3 Tpex (OpMyN, MMewT CIM3KHe B3HAUEHUA H OOHADYXMBANT CHE-

 XpOHHHE KONeCGaHWA B TEUYeHMEe DAcyeTHOTO NEepHoza (radm,3,
‘puCo.3), [lpm oTOM OHR He OGHADYXHBAWT OZHO3HAWHON 38BHCHMO-
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Puc.3. Xporomoruueckmnif rpadmk rKomeGanHm# HOa)pH-
IMEHTOR WepoXoBaTOCTH (/1 ) E MaKCHMAaNBHHX
pacxozoB BOMH ({max) (pP.9azax - cTBOP 5):

I- N , BHUMCNERHH{t N0 3aBmcmMocTH Buaa C =f(h¢pji

2= smga C =f(G hop)s 3= smma C=f(Ghyp);

4 MARCHUMANEBAHE DPACXONH BOXH.



 HHX pacXozoB.
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CTM OT pPAcCXOZOB BOJH, NHWUP HaMegaeTcd clal0 BHpaXeHHAA
TEHACHIMA K YMEHBHEHMY HEPOXOBATOCTH C DOCTOM MAKCHMAN B~

Lo

En TaGmuua 3,
: g@@ugnanz meguxnﬁaracrn 7
T'ox ‘10 3aBHCHMO- Eg 3aBHCH- 110 3ABHCANO-
02 Che ) o f (b )igsl = Clphy )
1952 0,041 0,045 0,040
1953 0,045 0,047 0,044
1954 0,052 0,068 0,057
1955 0,066 0,071 0,065
1956 0,049 0,048 0,064
1957 0,040 0,051 0,042
1958 0,046 0,045 0,040
1959 0,048 0,055 0,051
1960 0,061 0,056 0,053
1961 0,079 0,066 0,060
1962 0,067 0,063 0,058
f?usnnceﬂ COBO=
el 0,053 0,054 0,052
c 0,23 0,18 0,17

BapuaHTHOCTS KOSHHOUEHTOB WEPOXOBATOCTH OT I'Oja
K IOy 3HAuUUTENbHA M DASIWYHA AAS OTJAENBHHX BUZ0B 3aBH-
cEMOCTH., HgmGonsmuit mosdpummment sapuamuu ( C, ) (0,23)
HMEeNT SHauYeHMA /1 , DACCUMTAEHHE N0 38BUCHMOCTH IHHEK=-
HOro Buza, Haumedsmwi (0,I7) nomyyew DO 3aBACKMOCTH IO-
Ka3aTEeTbHOTO BUAA; KOSDPAMMEHT BapHAIME GAA SHaueHuit 17 ,
BHUHCNEHHHX mo 3asucumocTd Ttana H.M.Arpockmra pased 0,18,
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JHaueHHA KOBPEHHUMEeRTOB /1 , NMONYYEHHHE M3 O0Gpa=
CGOTRE I'MAPOMETPMYSCKMX JaHHHX, CPABHHBAIHCE C PACCUM=
TAHHEME 10 aOcONPNTHOM WEPOXOBATOCTH, & TAKEE M0 ADPYIUM
dopMynaM, MMEONEM OPHMEHSHHE B NPAETHEE IMADOAOTHYEC-
KHX pacueTOB (Tall.4).

KospPrumeHTH MepOXOBATOCTH, BHUYHCICGHHHE MO pas-
JRYHHM QopMynaMm, KONeCINTCA B SHAUWMTENLHHX Npefenax,
NpEYEeM HEKOTOPHE M3 HMX 3HAYHTENEHO OTHIORANTCH OT M
MONYYEHHHX K3 OOpaCOTRE IMADOMETDHYECKEX JaHHHX, M3
qHcHA (QOpMyI, OCHOBAHHHX HA yYeTe aCCcONPTHOH# mepOXOBa-
T0cTH, opmyrn B H,Tomuapoma /27 u M.C.Bofiepa /87 mawnr
SaHMKCHHHE DpesynsTaTH, a popwyns B.®.Tammasu [6/, sHauu-
TEIBHO NPEBOCXONANHE SHAYEHMA M , NONyYEeHEHE M3 OOpa=
GOTEM I'EAPOMETDHYECKHX AAHAEHX. Popmyna MasmaETa, HMED=
Was eme AOCTATOYHO MEDPOKOe NDEMEHeHMEe, DPEeKOMEHAyeTcH
M.2.,Cpudasm /3] npu pacuere KOSPIXMEHTOB MEepPOXOBATOCTH
PeUYHHX pycex co cpexmeldt rayoumo#t £ I m. Jra p.Yazax
OHA JaXa 3HaUMTENBHO SaBHNEHHHEe pesyAsrTaTH, HEe COOTEET-
CTByOuWHE poANbHEM YCHOBHAM CONDOTHBIEHHA pycla. Popmy-—
JH, pexomeHgoBanHHe M.®.CpuCmm /4] m B.O,Tamasoit /67,
HCXOZAmMMEe H3 I'mApaBIEYecKOll OCOOEHHOCTHA BOAOTOEKA (YEIO-
Ha HA yUacTEe pycla), MOKA3SaNK HaEGonee CINSKYD CXOXH=
NMOCTH CO SHAYEHMAMM /7 , PACCUMTAHHEIMM NDE 0CGpadoTHE
THAPOMETPMYECKAX JAHHHX, :

" PesympraTh amanWsa NpOBEZERHHX HaMH HcclezoBammit
NOSBOIADT CXENATH CIELYUNHE BHBOZH:

I. AGcoawTHAA MEPOXOBATOCTH PYCIOBHX OTIOReHMH
ABIACTCA MPAMOM (QyHKmMelf yRIoOHa ZEA pyela, WTO NMOATBEDK-
ASET CNpaBeNHBOCTS OCHOBHOI'0O MPHENMNA THAPABIEYECEOH
EnaccHPHKammE pycex ropEex pex M.®.CpudHoro.

2e KoapfEnueHT WEPOXOBATOCTH pycEX cleAyeT Ompe-
AGNATE MO pasMepy EamOonee KPYMHOH QpPaKOMR WACTHI PYCIO~
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BHX OTHNOEeHM{, paBHOMY, MO pexomengaumm B.H.Tomvapoma,
aMeTpy S%—HO#l oOecmedYeHHOCTM, a HEé CDEAHEMY JHaMeT-
Py HX.
| 3+ UccnezoBanne BHZa 38BHCHMOCTH KO3p@MuMeEHTa
llesm C or cpegHeli PMyOHHN NOTOK& MOKAa3aN0, YTO HAMGONb~
el 'recﬂumﬁ OTANYAETCH YPaBHEHHE IHMAEHHOTO BHZA:
C =—ﬁ +4§ , rne J zna p.dagax B crTBOpE 5 Oxasamoch
PaBHEM 2 B. Bn,u; OOIYYEHHOTO0 YDABHERHA HJEHTHUYEH 3aBHCH-
MOCTH JNHMHEHHOTO BHAA, noxyieHHOK O.ll.Mernoroit- u A.A.9up-
' ROBOM snA pycen Gacceltia Umpumka c0 cpezHelt rayOEEOif
<0,8 m.
4. BenwuwHel KOSOEHAOMEHTOR HEPOXOBATOCTH, DPACCUMH=
TAHHHE M0 DASAHYHEM POpMyZaM, HMeDmUM NpPHMEHEHWe B Npak-
' THKE TI'HJPOJOTHYECKHX pacYeTOB, 2HAYMTEARHO OTAHYANTCHA OT
3HaYeHUR 7 , MOIyYeHHHX HB3 OOPAGOTEM THAPOMETPHYeCKHX
JAAHEHX, Hamayumyo cXOAMMOCTE ¢ NOCTHEXNHMME Xadm (QopMya
M.?.Cpecroro, B.0.Tammass, paccMarpuranmue KoshdummenT
WEePOXOBATOCTH KAK QYHKIMD YENOHA JHA.
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A.A.JEBOB

UCCIE/JOBAHMA MPOLECCA I'PYHTOSABOPA
SEMIECOCHHMM CHAPAZAME M PASPABOTKA HOBOH XOHCTPYKIIWH
I'PYHTQ3ABOPHOI'0 YCTPOWCTBA C THIPOPHXINTEIEM

Ognvm M3 BaXHEHmMX IBEeHEEB B TeXHONOIHYecKO# memn
pas3pasoTHH TPYHTA 3€MIECOCHHMM CHADAZAMM ABIFETCH NPO=
necc rpyHToaadopa. MMEeHHO B 9TOM Nponecce GOPMEpYETCH
MyAba TO# MAM MHO# KOHCHCTEHNMM, BO MHOTOM Ipeaonpese—
nApmas SPPeRTHRHOCTE PAGOTH 3eMAECOCHOIO CHApPAZA M 3aja-
onaf olOmue pexumu ero padoTH, dM3WYECHAA CYNHOCTE ABIE=-
HUJ#, MPOTEKABI}MX NP DTOM, BECEMA CJIOXHA, BABMCHT 0T MHO-
'MX nepeMeHHHX arToOpOB, CNOXHOCTH CBA3EH MEXAY KOTODHMH
o0ycloBIMBAETCA MPEXAE BCEI'0 IMApaBaMyecKoft ocHOBO#t 2TO-
I'0O npoOecca ¥ HAJNEYMEM JBYXKOMIMOHEHTHOH padovyell cpexH,
OLHMM M3 KOMIIOHEHTOE KOTOpOM ABIAETCH TAKOe MHOroolpas-
BEOE MO CBOMM CBOMcTBaM BemecTBO, KaKk I'DYHT.

fla napaMeTpoB, XapaKTepDHSYONHX MpOOECcC I'PYETO3a-
gopa, HamGONee BAXHHMM ABJAANTCA SATDATH SHEpI'MH B 30HE
BCACHBaHWA, MONA cEOpocTelf BcacHBADMMX MOTOKOB, DasMepH
¥ fopMa BODOHOK pasMHBA, BENNYHHH pasMHBAOmMX CEOpocTell
TPYHT& WIM eT0 I'HApaBiAMYECKan KDYNHOCTH, DTH NapaMeTpH
ypesBHYalii0 YYBCTBHTENEHEH K YCHOBMAM B 30HS BCACHBAHMA,
Hapaay ¢ zMaMeTpoM 3eBa BCACHBAWUEr0 HAKOHEYHHKA, CKO=
POCTHD BCACHBAHMA, BENIMUYMHON{ 3araAyOneHHA, XapaKTepPHCTHK
I'DyHTa, HA HUX BAMADT K TaKHEe HEeNOCTOAHHHE NO BENHUYWHE
GaKTODH, RaK ODMEHTANHA 36Ba BCACHBANMEI'0 HAKOHEYHHAKS B
3a00e, CKOPOCTH €I'0 NEepeMemeRHA M T.Z. M3BECTHHME HCCHE-
AOBAHNAMM YKASAHHHE NMAapAMETPH NMpomecca IpyHTosadopa Ham-
Golee MONHO KM3y4YeHH B OCHOBHOM NpH 3pposufiHoff paspaloTEe
I'DYHTOE HENMOABHKHHM, BEDTHKANEHO PACMONOXEHHHEM BCACHEAD=
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MMM HaxonewHMwoM [ I=-4 7, T'pyHTO03a60p B 3TOM cayuae Npo-
‘TOKaeT CHUMMETDHMYHO CO BCEX CTOpPOH, ¥ Takue daxTOpH, Kak
OpMeHTanws 3eBa BCACHBADMEI0 HAKOHEYAWKA B 3a00€ ¥ ero
nepsMemeHus, Ha HeTrQ He BAMADT. MeExy TeM B MpOHIBOA~-
CTECHHBX YCIOBHfAX BCcACHBADOMY HAKOHEYHMK SaHAMaeT CaMHe
pPasIMYHHE MOBHOHM OTHOCHTENBHO MOBEDPXHOCTH pa3MHBAEMOTO
' 3a60f ¥ MOCTORHHO IMEPEMEMAETCH.

B 1954 r, F.E.Pomanenko /5] npomezeHH HcclezoBa=
'HHA MO H3YYEHHMD BIAMAHMA HAa IPYHTO03a00p NONOEEHHS BCACH-
BADNET0 HAKOHEYHHKA OTHOCETENBHO MOBEDXHOCTH 3aG0A, NDH
. TpaHmeiiHoif paspafoTke IpyETOB. [OXyUeHHHE MM JAHHHE Xa=
 PAKTEPM3YNT HATHUME BHAUATENBHOH SSBUCHMOCTH KOHCHCTEH=
‘OMM MYABOH OT yIfia HAKIOHA MPOLONBHOM OCH BCACHBANNETO
‘HAEKOHEYHNKA W MIOCKOCTHE €T0 3eBa K IOpH30HTY. Ozmaxo
'CTENMEeH: 3TOH 3aBHCHMOCTH XapaKTepH3yeTCHA ABTOPOM TOINBKO
KOCBEHHO, 4epe3 HACHmEHME NYABMH I'PYHTOM, CTDYKTYDHHE Xé
MOKasaTend mponecca TIpyHTo3adopa (MOAA CKOpOCTEeH BOACH-
BapmEX MOTOKOB, AMHAMHKA (OPMMPOBAHHA BOPOHOK paaMuBa,
MX npezenbHHe pasMepH ¥ GopMa M Np.) B KAXAOM KOHKDETHOM
CIydyae He m3yyamuch. TeM He MeHee, TONBKO CTPYKTYDHHE
MOK&a3aTeAN npouecca IpyHTo2adopa NOo3soaAwT Handoaee Mod-
‘HO DAacKpHTD MeXaHW3M BO3JEHCTBHA HAa IPYHTO3aA60D DPA3SNHY=
{HX $aKTOpOB M BHOPATH AefiCTBEHHHE MYTH NOPHUEHHS 6r'0 Ka-
HECTBA .

Henpn Hamux uccrefOBaH#{l OHAO MBYUEHHE BAMAHMA MO-
JIOXECHAS BCACHBADMEI'0 HAKOHEUHMKA B 3a60€ HA CTPYKTYDHHE
IOKasaTenn rpyarosabopa. [lpomecc rpyeTosatopa M3ydYalE HE
MOZEIHM LMIMHADHYECKOTO BCACHBADNEI0 HAROHEYHURA B TPEX
HONOXeHMUAX ero B 3a60e: BEPTHKANBHOM, HAKNORHOM (mOZ yr-
o 45“) H I'OPU3OHTANEBHOM, PasMHB BODOHOK OCYMECTBIANM

B JIOTKE C OfHOHi Npo3pavHoit cTerkoii ¢ momombl crdoHa.Bea=
CHBaOMAil HAKOHEUEWK YCTAHABIMBANY HENOCDEACTBEHHO § ILIOO=
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KOCTH CTeRNa napamrenrHo eit, PasuuBaN® BOPOHRY NpenelbHHX
pasMepos, NOCHe 4Yerc HAKOHEYHME NepEeABHTand BIAyOh JIOTKA
HOPDMalIBHO OT MMOCKOCTH CTEKNA Ha PACCTOAHME, MO BO3IMOX-
HOCTH KOMINEHCHDYyDIEe HECHEMMETDHMUYHOCTH BODOHKH DA3MHBa,00=
pasypmyncHd BCHNEZACTBAE HANWUHA BePTMHANTBHOR MAOCKOCTH CTEH-
Ja. [lpuGnnxenHasd BeNMUIMEA 3TOT0O DACCTOAHMA NMpPEABApUTENEBHO
ONpeAenAnack.,

YumTHBafA, YTO HAC HMHTEpECYDT CDABEMTENEHHE [OKala-
Teny mnporecca IpPyETO3a00pa NMpPU TPEX MNOJNOXEHMAX BCACHBAD-
mero HaxkOHEeYHHKAa, HaXOZAmMErocA OTHOCHTENBRHO NOBEPXHOCTH
CTEKIa B PABHONEHHHX YCIOBHAX, YCTAHOBJIEHAME 3TOfl BENNUMHH
NpHOIMEeHHEM CMOCO0OOM BNONHE XOMYyCTHMO.

J8EpenuB BcacHBavmHll HAKOHEYHHK B HOBOM MONOXEHMH,
MpOMaBOANNM DASMHB AOMONHHWTENRHOH WacTH BODOERM, & 3aTEM
OnpezenaNaM CHROPOCTE W TPAGKTOPHD BCACHBADMMAX NOTOKORB B
pA3NMYHNX TOYRAX S0HH BCACHBAHMA. B 30He BCcacHBaHKA, B 0=
70Ce MeAeBOTr0 OCBEmMeHMd, C OpWEeHTAlMel NIOCKOCTH MEeNnH HOp=-
MAJIBHO K OCH OOBEKTHBA ¥ DafMaNBHO K LEETDY BODOHKM OZHO~
BPEMEHHO B TPEX TOYRAX CHENMaZbHEM WNDHIEM BHIyCHKANM Oenus
NONUITHASHOBHE HApHKM AnamerpoM I=I,5 MM, YpaBHOBEMEHHHE
IO yAeNSHOTO Beca BOAH C MOMONEBN METANNMUECKUX BOJOCKOE.
Tpaeurnpﬁn H CROPOCTH KX ABMXeHNA OMECHpOBAINCE (QOTOCHEM-
Koif ¢ nomomel oGTpaTopa (puc.l). [uamerp 3epa Mccuegyemod
MOZENHN BCACHBADMEr0 HaKOHeUHMKa (wn pased 40 MM, CHODOCTSH
BCACHBAHHMA B MIOCKOCTH seBa — 1,5 M/cer, sarnyOlieuue B
IDYHT D&BHO JIMAMETDy SeBA. PasMuBaeMuit rpyHT OHN Nnpexcrag-
JIeH QpaKkuEsuM cO cpeaunM auamerTpoM 0,27 um,.

B pesynkrare NpoBeNeHHHX HCchaeZoBaHMi H3yueHa 00—
masg KapTHHA Mpounecca IPyHT03a00pa HECBASHHX IPYHTOB ILMIHHE~
I PHYECKHM BCACHBANOMM HAKOHEUHMKOM, DAaCNONOXCHHEHM B 3a6oe
BEPTUKANBRO, HAKIOHHO (noZx yrmou 45°) u ropMsOHTATEHO.
BHABNEHO BAMAAME NONOXEHMA HAKOHEYHUKA HA AVHAMMEY DasMb-
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Ba M pasMepHd DPa3MHBAEMHX BOPOHOK, NOCTDOEHH MONA CEODO-
creil BCcACHBADMMX MOTOKOB ANA DPACCMOTDEHAHX CIy4YaeB.

Bu3yamrHOe M3yUYeHMe npomecca IpyHTo3adopa nMoKa-
3al0, Y4T0 O0mAafd KEpPTHHA BCACHBAHKA HECBASHHX TPYHTOB
aHaNOrMYHa ONMMCAHHHM B nuTeparype /[I=-47, omHaro HaOMn-
ZeHMA 38 Pa3MHBOM BODOHOK MU DA3IMYHHX MOJOEKEHMAX BCa-
CHBADNETr0 HAHOHEYHHKA B 3a00€ NOSBOJHIK BHABHTE HEKOTO-
pHe ZeTanH, XapaKTEeDHIYyDm@e ero B ZHHAMHKE.

[lponecc pasMEBa BOPOHOK BO BCEX PACCMOTPEHHHX
CIy4YasX YCIOBHO MOKHO pasCOMTh Ha ZBa 3rana. B mepsuif,
gpessuuafino ManHit MpOMEeXyTOK BPEMEHH, MCUHCAAEMHI HEeC-
KONEKEME CeKYHJaMW, BOIN3E 3€Pa HAKOHEYHHEA BCACHBALNME
NOTOKE METEHCHBHO pPa3MHBADT BODOHKY, KOTOpas OHCTpPO pac-
mApAETCA ¥ yrayéasercs. YaCTHOH I'DYHTA MOA MX AeHcTBHEM
3aTATHBANTCA B 363 HAKOHEWHMKA, BTOpOf 9Tan HAYMHAETCH
NpUMEPHO MocNe AOCTEXeHHA 3/4 NpefileNbHHX pa3MepOB BOPOH-
E# M NpOXOIXaeTCA Colee NNHTENBHOE BDEMf, HCUHCIAEMOe
MHHyTAMM, B 570T nepmoj HES3ABHCHMO OT HAKIOHA BCACHBAD-
mero HaKOEeYHWKa B 3a00e B [eHTDE BOPOHKH 00pasyercs
BEXDH, MHTEHCHBHO 3acacHBapmmif 9acTHOH I'PyATa, CHATH-
BaDNEEcCA OO0 OTKOCA&M BODOHKM BHH3,.

Kax nokasanm® HaOnpjeHWA, mpomnecc paauﬂna BOPOHOK
Ha nmepsoM sTane (A0 MOABAEHMA BHXPA) NPH PasAKVYHHX ITOIO-
XeHHAX BCACHEBADNEI0 HAKOHEeYHMKAa B 3a0606e, NpOTEKAaEeT
10-pasHOMY, & Ha BTOpPOM (mocle NOABIGHWA BHXPA) = OAMHA-
KOEC, B CBfASH C UeM pasMepH BOPOHOK MpEAENBHOT'0 PAa3MHBA,
B clyuae HCUMCIEHHR HX OT NEHTPanBHOH ocH, mpoxozsmedl B
NIOCKOCTH 3€Ba HODMAIBHEO K JHAMEeTDANBHOH{ MIACCHOCTH 3eM-
CHapfia, DaBHH NPM BCEX €ro NONOXSHHAX. 9Ta OCOGEHHOCTSE
mponecca TpynTosadopa mMeer GONBmMOE 3HAYEHME, OCOOEHHO
MpH MepeMeneHMAX BCACHBADMErO HAKOHEYHMKA B 3adoe, Ilond
cKopocTel#ft BCacHBaRMHX MOTOKOB (pHAC.2), MOCTPOEHHHE B pe-
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FAc.Z, lloiA cHOPOLTEX BCACHBSNMMX NOTOKOB
5 DOPOHKEX NPEICABHOI0 DASMHBA MNpE

Pa3JR9EHX HaKJOHEY BCacumpavmero Ha-
KOAEYHNKA,
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8yIRTaTe HcclenoBaHWil, MO3SBONAAM yCTAHOBHTH, 4YT0 CKOpO-
CTH M TPAEKTODMM BCACHBANMMX HOTOKOB, & Tarkxe Qopma A
pasMepH 30HH BCACHBAHMA B S3HAYHTENBHON Mepe BaBHCAT OT
OpHEeHTAIH! HAKOHEUYHMKAa OTHOCHTEIBHO MOBEDXHOCTH I'DYHTA.
[lpp TpaHmeiHHX NepsMemeHMAX BCACHBADMETO HAKOHEUHHKEA B
3afoe HaumMeHee ONArONDMATHHE YCIAOBHA INA DA3SMHEA ODEpEA-
Hero OTHOCA BODOHEM OYyAYT ¥ BepPTUKANBHO pPacHOIOXEHHOI'O
BCACHBADNET'0 HAKOHEUHMKA, a Hambonee CHATONDHUATEHE =— ¥
TOPH30HTANBEHOI0, ¢ OpHMeHTanxell 3eBa B HANpaBICHHHR IESpe-
MEemeHHA ,

B neproM nonoxeHmu, ¢ nepepHell cTOPOHH HAKOHEY-
HEKA BCAcCHBaAOmEe NMOTOKH NPH CBOEM JBMEGHHM ZeJaDT pe3—-
Enff moBOpoT MOYTH HA IED”, CONMPOBOENADOMUACA MOTEpFAME
SHEepru, & ¢ sajHeit CTOPOHH HAaGHDJaeTCH MARCHMANEHHH
nogcoc uMcTOod BOzH. BO BTODOM NONOXEHHH, B pailoHe ne-
peAHEero 0TKOCa, NpoTeRaeT OoNbBEAR YACTH BCACHBANMMX
NMOTOKOB, EOTODHE NDH JIBHEEHAHW JeNapT MHAWMANBHHY NMOBO-
por, & ¢ 3amHeft cTODOHH YCNOBHA ANA mMoxcoca umMcroit BOAHM
BechMa HEONATONPHATHHE, AHAIOTHYHOE NOJOXEHHE BCACHBaK-
mero HaHOHeYHHKa B 3alfoe, ONTHMAIbLHOE IO BEeAHWYMHE HACH-
meHHs OYIBMH I'DYHTOM, Owno ycrasomneso ® b,E.PomaHerxo

L.

JoTaHOBNEHHE HauGolee ONATONPMATHOTO MONOKEHMA
BCACHBADNETO HAKOHEYHHMKA B 3a00€ TONBKO YacTHYHO pemaer
npoOneNy NONY4YeHHS KAY€CTBEHHOr'O I'pyHTO3adopa, Hak no-
KA3HEENT HAONNJAESHHA, ¥ NDPH FOPH3OHTANBHOM NONOEEHEH
BCACHBANNEI'0 HAKOHEUHWKAa B 3aloe, M TeM Oomee NMpH ApYy-
TEX NONOXGHMAX HAOAIDZAETCA SHAYMTEABHHR noacoc wWWcTO#
BOAH CO CTOPOHH, NPOTHEONONOEHOM Da3MHBAEMOMY OTHOCY,
H 9acTh BCACHBADMHX MOTOKOB B 3TOM CAy4Yae HEe B3aMMO~-
JeficTBYET ¢ I'PYHTOM MIH B3aAMOgefCTBYET ¢ HMM Manoaf-
dexTURHO, A yCTPAHEHMA HTOTO0 HEZOCTATHRA HeOOGXOLMMO
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JIpUMEHEHHME CNenquantbHHX CpeicTB, NMPENATCTBYOMMX NOCTYILIE-
HK B 3€B BCACHBanmero HAKOHEYHHKA YMCTOH BOZH CO CTOpDOH,
‘yIANEHHHX OT MOBEDXHOCTH PA3MHBAEMOTO TpPyHTa. B vacTHOM
clyuae, HauGonee >pPexTHBHHM OyZET NMPUMEHEHME CHNENHaNBHHX
CTPYEHRAMpPaBIANOMX SKPAHOB.

Aayuerne nmome#t cropocTel BcacHBawmUX NMOTOKOB MO3-
' BONMNIO YyOTAHOBMTH HAWCONEe aDPEKTMBHHE, B CMHCIE B3aUMO-
flelicTBHA C TPYETOM, TPAEKTODMM ¥ CKOPCCTH BCACHB2OUUX MO-
TOKOB ¥ COOTBETCTBEHHO 3TOMY COCTaBUTE CXPNMY MX 3KPAHHDO=
'BaHMsA, Ha OCHOEE KOTOpO} paspaloTaHO HOBUE IpyHTO3a0OpHOE
JeTPOHCTBO C IUAPOPHXIMTENEN (ABTWCBUALW 1825985 puc.3).
:ﬁ Jel0BaHUA MOJca¥. €70 NOKa3alH, YTO HANUUME IKpaHA LaH-
HO# RORCTDYRUWM B CAyuae Tpanmeitsofi pa3paGoTKM TDYHTOB B
BHAYMTENBHOH! Mepe' cMOCOCCTBYET YBENMUEHMY 30HH BCACHBAHMUA
¥ CKOpOCTE&M BCACHEADMUX MOTOKOB B TOjf 4aCTH 30HH, TJE OHH
E HEMOC PEACTBERAD B3aMMOACHCTBYDT ¢ TPYHTOM (pHC.4).

B nponecce pas3paGoTKM IPYHETA MOAYYGETCA Kak OH
;auxﬂyrue MPOCTPAHCTEO, OrpPAHMYEHAOE C Nepexuei CTODOHH
3a0oeM M ¢ 3anHell cTOpPORY BOUHYTHM SKpaROM, BHYTDH KOTO-
jfrn B CTDOT'O ONPENeNIeHHOM HamparneEwd (CBEpXy BHM3) Mpo-
TexanT BCACHBRONME MOTOKH, MHTEHCHBEO B3auMozeiic TayoNMe
,HUEEFIHDGTEB 3a00f «

Spdex TRBHOCTL ONMUCHBAEMOTO I'DYHTO3AGODHOTO YCTDOil-
3TPa BO MHOTOM TAXEe BSaBHCHT OT TOTO,HACKONBKO MONHO na-
JBMETPH TMAPOPHXJAMTENA 00eCNeuMranT KHTEHCUBHOCTH PaspuX-
*rEHH IPyHTOB. [NIA 3TOr0 HEOOXOZMMO 3HATH B NEPBYR 0Ue-
)eZs TApaMeTpH PAasMHBA DA3NMYHHX TPYHTOB BATOMIEHHOH T'HA-
JONOHMTOPHOV cTpyelie

B yacTHOM cryuse YKA3aHHOE IDyHTO3a00pHOE YCTPOk=
TBC DECKOMEHAYETCA [ MCIOTL30BAHMA HA OUMCTRE OpOCH—
JeNL X KaHaJioB OT HAHOCOB B CpejHel A3WM, IZie TDYHTH
Dejic TARNEHH B OCHOBHOM DA3HOSEPHMCTHMM ¥ MHAEBATHMH MeC-




Puc.>. Horoe rpyHTO3a0OpHOE YCTDOHCTERO
¢ TNAPOPHXNIATENEM M BKDAHOM,
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Prc,4, llona ckopocTeft BCacHBaNmMUX NO-—
TOKOB B BOPOHKE NpelenbHoI0 pase

MHBA ¥ BCACHBAWNET0 HAKOHEUHMKA
¢ 3KDPAHOM,
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faMu , HHOTZa C COZepXanEeM IMMEECTHX (parkmuit (3-I0%), mpu-
[A0MUX TI'PYHTaN CBASHYI CTPYKTYDY.

BonpocH pa3muBa 3aTOMNEHEOR THADOMOHMTODHOWR cTpye#
JeCBA3HLX IPYHTOB WMPOKO HM3yUeHH DAZOM ucchexosaTeneh
[6-8/. lpoueccn xe pasMHBa CBA3HHX IPYHTOB OTAMYANTCH M
RAUECTBEHAO, M KOJIMYECTBEHHO M C TOYKM 3DEHMA BONMPOCOB
WMAPOPHXNEHNUA HE OCBEMEHH. B CBA3M C 2THM HaMM NMpOBEAe--
CleNManbHHE DKCNEepUMEHTANbHHE WCCIESHOBAHMA MO YCTaHOR=
JeHUD NEpaMeTpPOR Da3MbiBA 3ATOMIEHHOM I'MAPOMOBMTODHOHA
prpyelt CBASHHX I'pPYHTOB. PaGOoTH NMPOXOAUNN HA TONUIOHE OT-
lefia OPTaHU3AIUA ¥ MEXaHU3anuu BOJZOXO3AHCTBEHHHX DPAGOT
é:_HHPH Ha HEATYPHHX I'PYHTAX, 4 TaKXe B Ia00paTOPHUH Ha
OeNAX BOPOHOK PasMHEA.

| Ha mepsom srane uccaefoBaumil CHIM yCTAHOBNEGHH pas-
epH BODOMOK DAa3MHBA HAMHBHOI'O CEF3HOIO IpyETa (Jerkue
CYTNUHKA), HEMHTOrO 34 5 ZNeT /0 NPOBEREHUA HMCCHeA0BaHUM.
PaSIMHE OCYmMECTBAANAM B TpaHlece, SanONHEHHOH Boxoi, ropu=
B0HTANBHO AcHcTBYDNER TMADOMOHHTOPHOM cTpye# ¢ mapameTpa-
W: HamopoM - 30, 40, S0 m 60 M.B.C. ¥ HAYaNLHHM AuUaMeT-
oM 4, 8, 10, I2 n I4 mu. Pa3mepd BODOHOK M2MepANM KAK B
jpoLlecce BHEIDEHHA CTPVH B PPYHT, Tak ¥ NOcHe 32BEPUEHHA
Ja3MEBa €ro, N0 ZOCTMEEHMM BOPOHKOM ONMpejeneHHHX pasMepos,
INA 4ero OuWi W3TOTOBNEH CHeuMansHEHit NepeHOCHHH cTeHx
puc.5). - '
Ha BTOpOM 3Tane onpeienany pasMHBAONUE CKOPOCTH
10 OCH CTPYM B IIOCKOCTH 3ajHell CTEHKA BOPOHKY C MOMONSH
DyGxu [InTo B naGopaTOPHHX YCAOBHAX Ha OETOHHON Mojenu,
BroTOBNEHHON MO ClemKy ¢ HaTypH. [nA cpapHenus ONpepenfi-
B Ha STOM XS DACCTOAHMM OT H2CALKM OCEBHE CHKOpPOCTE 38—
OIIEHHHX CBOGOAHHX I'MAIDOMOHMTODHNX CTDYH.

Msydenue pacnpOCTPAHEHMA CTPYM NMpM BHELDEHH! ee

§ PpYHT E ZaHHHX YCNOBKAX NOKA38710, YTO pACTOXAHNE CTDYH
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B BOPOHKE NPOMCXOZMT CHMMETpHUA0 (pHC.6).

ImaMeTp BODOHKH Xax NPY MPOMEXYTOYHHX pasMHBax,
TAK U KOHEYHHX, DE&BEH MOJIOBAHE €€ JJIHHH.

XapaxTepM3yA HapTHHY pacTEKaEWd CTPJ# B BOPOHKE
pasuHBa, MORHO YyCIOBHO DPa3fUThs €€ Ha ABES 30HH, HMEIOWHAE
BECHEMA pasnuMyHue csoiicrsa: I=- pacTeKaHHe CTPYM A0 HOH-
TaRTa C TPYETOM B CpeAe ¢ MIOTHOCTED, PABHON MIOTHOCTHE
penecTsa CTpyM,; [i= pacTexaHWe CTDYH B HENOCDEACTBEHHOM
KOHTAKTE C I'DYHTOM. _

lpouecc pacnpocTpaHeHMA 3aTOMAESHAOW CTDYyH B cpe-
e ¢ MAOTHOCTEN, DABHOW MAOTHOCTWM BEmeCTEa CTpPYyH, Z0-
CTATOYHO MONHO M3yueH W XapaKTEepHayeTCR COOTBETCTBYIEi-
‘MM 3axonomepnocTaMn /6,9,I10/. OmEako npu pacnpocTpaHe-
HHM CTPYM B BOPOHKE Da3MHBA HalIWIANTCA HEKOTODHE OTIH=
YMA B KONHYCCTBEHHHX MOKA34TENAX 0T OOMECHPHAATHX CXEM
HcTeueHdHA CTDYR B (e3arpaHHyHoe NMpOCTPaHCTEBO.

lpucyTCTEME BOKDYT CTPYH CTEHOX BODOHKM DA3MHBA
B 3HAYMTENLHON MEepe BIHAET HA CTENEHhP BATYXaHUA €€ o=
CTYNATENBHHX ckopocTell, 94TC OOBACHAECTCH I'MADCAMHAMHYEC-
KUMU CBO/CTBAMM DACTEKAHMA CTPYyR B 3THX yCAOBMAX, OGyC-
JOBICHHEMY HanmgyueM oOGpaTHHX TOKOB, OTPaXeHHHX OT nC-
BePXFOCTH TPYATE ¥ MHTESHCHBHO B3aMMOAeHCTBYDEAX C I'DaHAY—
HOW NOBEPXHOCTBI CTPYM.

PaceMarpwpas pacTexande crpy¥ Bo Il 30HE, HEOOXOAN-—
MO OTMEeTHTH, WTO B 2TOM ClydJae CTpyd HaTeKaeT Ha mnperpa-
Gonee NIOTHYO, YEM BEEECTRO CTPYH, M TPAeKTODHA OT=
AeNEHHX MOTOKOB e¢ OYAYT AKKTOBATHCA MECTHKOM MOBEPXHOCTRH
nperpaxi, Tak xaKk B AAHHOM CIyuae Nperpajza COCTOHT M3
rpyETa, pasMuBaemMoro cavo#f cTpyei, TO MOBEPXHOCT: PaiMHEA
B Raxjoifl KOHEpeTHOHN TOYKe Nperpazd OyAET QODPMEpDOBATHCA
COOTBETCTBEHHO DA3MHBANIMM CNOCOOHOCTAM CTPYH.
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Puc.6. CxeMa pasmuBa 2aTOmIeHHOR IMZPOMOHHTODHOM
cTpyeit BODOEKM CBf3HOI'O I'DyHTA.



2'75

AHanusupyRA BOSZejCTBHE CTPY4A HA TPYHT B DTOH 30HE
MORHO CJelaThk BHBOJ, UTO0 MHTEHCHBHOCTE Da3MHBA B KAMAOMH
FOUKE NOBEPXHOCTH DA3MHBA ONMpeZENfieTcA CKOPOCTHED CTPYH B
prolt Tourke ® cunolf ZaBreHMR ee HA TPYHT, BO3HURauHeH
BCIEACTBHE MCKPUBNCHMA TPAEKTOPHE CTPYH.

. TaruM 06pasOM, YCHOBHEA PACHPOCTPAHEHMSA CTDPyM B
mepeofl 30He OGYCIOBIMBADT BENWUHMHY PASMHBaNEldl CKOPOCTH
H CuXH JaBIEHHA CTDYy¥ BO BTODOHf 30HE W B CBOD OUEpEn®
SABMCAT OT XAapakTEDHCTHE IpyHTa. [pomecc pecTeKaHEdA
CTPYW Npil BHEZPEHWM €€ B CBABHHHM TPYHTOBH} MBCCHMB, KaK

W B ApYyTHX cryvyafX, OOYCHOBIeH AAMHOM paclpocTpaHeHMs
CTpYR B BODOHKE DasMHBa Zi0 KOETEERT@ C I'PYHTOM M DPa3MHBa-
‘pEe#t CROPOCTEHD ee B DTOM Cevenuu. MccnenoBaHMAME ycTa-
HOBIIEHA 3ABUCMMOCTE DASMEPOB BODOHOK pasMHBa CBABHOTO
TpyHTA ¥ OCEBHX CKOPOCTEH 3aTOMiEHHHX CBOCGOZHHX M HECBO-
GOIHEX CTPYH OT HAYANBHHX ZHaMeTpOB W CKOPOCTe# MX MCTE-
YeEnA, JUMTHBAR OOyl 3aKOHOMEDHOCTE DACHPOCTPAHEHKA
CTPYHHENX MCTeueHHit, ycramoBienayw A.fMunosmuen [97, 8r0
MOKHO BHPaSHThH:

B mepsoM cliyiaeé, MpPH DA3MHBE BOPOHKH CBASHOTO

{ - jIMEa BOPOHKM DASMHBA CBASHOTO TPYHTA HIK
INWHEE CTPYM A0 CEdYeHWA, B KOTODOM ONpeje—
IAeTCA OCeBaf CRODOCTH;

_D— MAKCHMANLHHI AMaMeTD BOPOEKM DASMHBEA

4,7 - omuTHH{ KOSPPMINEHT,XapAKTePUSYOLMR YCAOBMA

pacTexkanus CTPY¥ B BODOHKE DAa3uHBa CBA3HOTO

rpyHTas
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GL—-HEHEHLEHE AMaMeTp HCTEYEeHWH CTPYH};

V, - mavarsnas CROPOCTE: KCTEUYSHHS CTDYyM;

5,9= OmuTHH{ KOo2fjHmMEHT, XapakTEepHSYLLMHE pacre-

KaHWe 3aTOIIeHHOK CBOOOZHOK CTDYH;
1&-— OceBafg CKOpPOCTH CTPYyY HA DACCTOAHMH OT Ha—
CazK¥, DABHOM £ .

HaMenerEMe IIMAE BODOHKHE pA3MHEA B 34BHCWNOCTH OF
IMATENRE0CTH BOSAefiCTBUA CTPYH HA IDYHT BHPARAESTCHA Cle~
LyRIKM YpaBHEHEEM, IDONYYERHMM B pe3ylbTaTe MaTeMaTHvec-
- KOff 0CpafOTHM OINHTHHX LaHHHXS:

v,
§= 474, Y (1 - 1amgzmr)s

e E§=-3,5 M/CEK = DaSMHEBANmAR CEODOCTH MCHOONBIyE-
MOI'0 NpM ONMHTAX CBASHOYO T'DYHTA
B BODOHKE, pasuuTolf 2a I20 cex,
HanbHelinnit pazMHB NPOTER2ET OUESHS
MeIJIEeHHO ;
_ { = BpeMf, CEK.

llanEad QopMyaa CHpaBeAiHBA TONLKO JAIAA I'DYHTOB,
COOTBETCTBYNHUX YCAOBHAM NDOBEASHHS ONHTOB.

Ecnm yRasamHOe BHpPaKeHHE nponupdepeEIAPOBATE MO
BDEMeHM, TO MOEHC MOAYYNTE CKOPOCTH MNPOABUKCHEA (pDOHTE
pasMHBA BAONE OCH CTPYH, XaDAKTEDHIYWEYD AHTEHCHBHOCTH
PaSMHBA I'DYETA, YTO BHPEXaeTCH CICAYDHMM YDaRHEHMEM:

A Va 0,2
g‘;" “'TG{-TF; SR oo +u.{155t‘ ).
InA yRoGCcTEA QHANK3a, 8T0 YPDaBHEHHE NpPEACTABNEHO
B rpapuyYecKOM BHAe AIZS HOKOTODHX HAYANBHHX NapaMeTpos
uCcTeueRH CcTpyH (puc.7).
Hexoas ®3 SaBHCEMOCTH NEPEMEHHMX AJMMH BOPOHOK OFT
LINTENBHOCTH BOSZEeHCTEMA CTPYM HA TDYAT M ODUBENEeHHOTO




0 £ P 5 20 25

Puc.7. SaBHCEMOCTH MHETESHCHMBHOCTHM pasMHBA 3agHel
CTEHKK BODOHKE OT AANTENEHOCTH BO3geficT-
BHA CTpYH E& I'DyHT:
I- d =8 umu, H=30 M.B.C.; omdl =8 My, H=40 M.B.C.;
3 e =10 MM, H=40 1.B Co; 4=db=I2 MM, H=30 M.B.C.;
5—a‘fr =12 wm, H=40 M.,B. 045 6~ d’=12 MM, H=45 M.B.C.;
7= & =14 wu, H=40 u.B.C.
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JPaBHEHHWA, MOZHO MOCTPONTH I'PajHK BaBUCKMOCTY JAMEH BO-
POHEM pasMuBa OT CKODOCTH NEpeMEmeHHA HacajKkd BAONL e¢
npozonbHoit ocu (pnc.8).

SHaHWE MepedMCleHHHX MapaMeTpOE MO3BONAET AOCTa-

TOUHO OCOCHOBAHHO HA3HAYMTh AHAMETPH Hacaaoxk, HAaNoDp B
CHCTEME IMEPOPHXIHTENA, PACCTOFHHE MEXJY OTAENFHHMA Ha-
caZKaMM, KOAMYSCTBO MX H T.A. LIA NDHHEATHX CcROpOCTelf ma-
NUABOHUPOBAHMA NP pa3palboTKe IPYHTOB, COOTBETCTBYDMMX
OMHTHHM YIOBHAM.
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Een.

Puc.8. SaBuCHMOCTE ANKEH BOPOHKM pa&3nHBEa OT CKOpO—
CTH HepeMemeHMA HECaAKM BAOIE €6 NpOAONBHOR
ocH (yChHOBmA TE Xe, YTO ¥ ANAA PHC.T).




280

E.B JXHIMH

[IOTEPH HANOPA MPH T'WAPCTPAHCIOPTE
MEJHOIUCIEPCHRX MATEPHAJOB IO TPYBAM

[Ipr rEzpaBIMYECRKOM pacueTe TPyOONpPOBOAOE BaXHE k-
meii safaveif ABNAETCA ONpEjcACGHMEe EEIWYMFH NMOTEPhs HAMNOpA
Ha TpeHHe, I'mApaBIMYEcCKHe NOTEPH NMpPH ABMXEHER B Tpylax
T'HAPOCMECHK ONpEeZENAKNTCA C NOMOWEN SMIMPAYECKHX QOpMYI,
YaCcTO0 DACXOAAMMICA MERAy c000i IO pesyabTaTaM BHUHCIEHHH.

llopernAvman Yacths MCCAeZOBRaHME T'MADPOTpPaHCNOpTa
TBEDAHX MATEDHANOB OTHOCHTCA K TPAHCNODTY CPABHMTENBHO
KPYOHO3EPENCTOrO MaTEepHana, BOSHRKaeT BOONPOC O NpUEMIe-
MOCTH DEEOMEHZYEMHX pacdYeTHHX B3BHCHMOCTEH INA I'BADO-
TPaECHOpTa MEIROZAMCMEPCHHX MaTEPHANOB, COCTAB KOTODHX Xa-
paxTepHsyeTcA HOOOABMEM COXEDHAHHEM MEIKO3EDHHCTOrO Oecka
(0,5 = 0,05 M) ¥ mpeoGuajanueM MHIEBATO=TINHKCTHX (Ppax-
ymi (50-70%; raci.l).

TaGamna I

M&Mﬁﬂl i naauﬁ'rm_iﬂlg

5:0 25-1: 0= 0,05 *=0,0I-:0,00 :
1-0,5:28735 1285 25 20105 :-0,01:-0, uu:-:--ﬁ nua- 0,00z :‘{“p
Y. S——) 2 —
0,70 0,80 ' I.,50 27,0 52,0 .9,0 1,0 8,0 0,048
072 I8 /1,55 28,1 49:2. 8 . 3,05 8,0 .. 0,05
T,I. &2 10,3 28,1 A6,4 3,2 2,8 79 ! 0,068
2.0 B2 204 182 57,236 I.9 2,5 .0,104
26 8.0 22:1 2.4 1893 I8 2.0 I.8: 0,115

0,9

6'2 [9‘.3 36|q' IIG'I 2'“13 E‘E‘ . n'].-g?
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Ofnerrnne gamuHe mO THAPOTPAHCHODTY MEIKO38DHM=
CTHX MATODHSNOB MMEDTCR B pacdorax / 2,5,6 7, B KOTQDEX
PEEOMCHAYSTCA HECEONBE(Q PacUYeTHHX SaBHCHMOCTER ZIA Iup-
PABIMYECKMX COnpoTHBEGHAf. (0ZHAKO CONOCTABNEHHE MX AN
OZHOI'O M TOIQ #e MCXOZHOI'0 MATSDMAJNA HOX&BHBAET BHAUE=-
TeABHOE pacxoxpcHue, [ooTOMY OUEBMAHA HeOOXORHMOCTS
JanpHefimero H3yyeHua YCHOBHH PHZAPOTDAHCHODTA MENECKHC-
NePCHEX MATOPMANOB AAA NPOBEPKM N YTOUHSHMS OCWENpPHES-
THX PACUETHHX NoXOomeHMfi, Mayuenme IHEPAEINUECERX CONDO-
. THBIEHME MO ANEHEe PPYCONPOBOXOB NPOBOZMNOCE B AaGODa=
| TODHHX yCHOBMAX H& HOAYNPOMHINEHHCH THADOTPARCHOPIEOM
ycTarROBKEé, BRAmYanmefi HAOOp HCCIEZYeNHMX TPY( AMaMSTpOoM
100, I47, 200, 250 = 300 wmi. InuHa MOCHEeZyeMOrD YYaCTES

Tpytonposoza cocraBasna 50 m.
' B pesympraTe HCCHeXOBaBMH# NOXyYeEH BeANYWHH T~
PSBIHYOCKHX MOTeph B GONBMOM EMANAS0HS HACHMEHRS NOTOHA
TRepZMM MaTepmaxom: U= 1,05 = I,45 n/u”.

AHaANS ONHTEHEX XAHHHX NMOATBEPANN NOXOREHHS
B.C.Kmopoza [ I /, cormacE0 EOTOPOMY B YCAOBMAX DemMMa
8HAVHTEARHO BHNG EDMTEYECKOT0 HaOAMAaeTCA ABISHHE paBed~-
CTB& I'HADABINYECKHX YEAOHOB NOTOROB BOAH M IHADOCHECH.

PaceMaTpEpas JEAOEH RAK NOTEPH IHAPABINYGCEOTO
HANOpa Ha 6JMEALNY ANAMHH, WH3MepREMYyR BHCOTOH cromla ap=
CTO¥ BOJH, MOMEM HAMUCATH:

F=37 , (1)

e -:,’;Z = THAPaBINYECEHNE JKAOHH NDH ABMMEHUM THAPO-
CMecH ¥ BOZH,
J = yAenbEH} Bec I'MAPOCMECH.
B npakTHxe pacyerTa HANOPHHX THADPOPPAHCNOPTHEX
YcraHOBOK HaMOONbEMU MHTEDEC NMPEACTSBIACT PERKM, ONN3~
Bufl B KPUTHYSCKOMY MIK DaBHuE ewy, MMerno Rpuruueckuit
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pexuM ABAAETCA MCXOZHHM ZNA ONpeleNeHHA TAKMX Napawer-
pOB, KAk ZHameTp TpyOoOmpoBOAxAa, BHOOP THNA 3eMiecoca
H T.A.

Ha puc,I mpepacraBieH Ipafux 3aBHCHMOCTH I'HEpaR~
TUYOCKOTO YKAOHA OT CKOPOCTH ABHXGHME THIPOCMECH, WS
KOTOPOr0 BHZAHO, YTO NDH DEXMMe BHUEe KPMTHYCCEOIO OMHT-
HHE TOVYKM T'PyNNUPYOTCA BAONE EDEEO#, OTBevanmeli umcrol
BOJe, M YT0 C OPHONHXOHHOM K RDHTHUYSCROMY pEeXMMY OMNHT-
HHE TOYKK OTXOAAT OT KDHBOM ANA BOAH, HMEdA TEHACHOED K
YBEIWYEOHUN SHA9YCHHMH TI'EIpaBAMYecKMX NoTeps. JIA aHammsa
XAHHOTO ABAGHMA W ONpeAENeHHA OpPU BTOM EAKMX-TO BAXOHO-
MepHOCTe#R oOpaTHMCH K aKTOpaM BIMAHHE B3BECH Ha I'Mi~
paBIMYeCKHe CONDOTHBIOHMA,

Coraacuo C.X.ACanssany /[ I /, BosjejictBue TBEp-
AOr0 KOMMOHEHTA THAPOCMECH HA IUAPABANYECKNEe CONPOTHR-
ACHMA NPOABAAGTCH B CHOAYOUMX YeTHpeX OCHOBHMX (opmax:
BIAAHHE BBBECH HA MYABCANNH M THAPABAAYECKME CONPOTHB=-
neHua; padora, 3aTpayNBaeMan NMOTOEKOM HAa BBBOUNBAHKE Ya-
CTHI; BAMAHHE® BSBECH HA TPEHUE ¥ CTEHEH; TODMOXEHHE MO-
TOKE B3BECHD,

[lepeHe TpH darTopa ANA MENEOIMCNEPCHHX MATOPHANOE
CymecTBeHHOro sHavenua He mmewt / I /. lpn pacuerax B
AaHHOM cEyYae HeOoOXOAMMO YyUMTHBATE AMEL YeTRepTHi jamTop =-
TOPMOXECHME MOTOKA BSBECHD, CYMHOCTH KOTODOI0 COCTONT B
TOM, YTO TAXENHE YACTHOH B NMPOUECCE CBOGTD NBHMXEHMA COMpH-
KacapTcf ¢ AHOM Yame, UeM YacTHWiUN BOZH M, BCTYNAd BHOBS B
TONNY NOTOKA C BAMOANEGHHHMM CKOPOCTAME, NpPHOOpETaNT BHOBR
CROPOCTS; NOTOKA BA CYET CHUXEHHWN KHHeTHYeCKOH SHepTuM
mocrepRero., ¢ ysexuvemnem cxopocts ( >3§ ) OpOHCXOAMT
BHPABHHBAHNEG HOHCHCTOHOMUM NO riayOWHe, 8, CASAOBATEIBHO,
PasHRN2A B YaC?0TAX CONDMRACEHMA C NHOM TACTHI B3BECH U
BOXH COKpamaeTCf, M COOTBETCTBEHHO CHHXAeTCA O HyNA Be~
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- ® - Payicure pavdurare TYpSy=
AN are sfurkenu g

O - Pexcum & Npegenay K-
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as Lo LS so 2s Vwjcex,
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Puc.I. 3aswcmiocTs MAPEBAMYECKOI0 YHIOHA
(NpEBEXEHHOI0 K BOJE)OT CROPOCTH ABHKCHMA I'MAPO=
cuecujAnamMerp Tpyconposoza A=200mu, 'C{fﬂ.ﬂ’ﬂﬂ:

X =2,65 o/u®
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TUYHHEA JOMONEUTENABHOI'0 COMPOTHERIEHHA MOTOKA 0T TODMOXG=
HUA YACTHOAME TBEDAOH I'MZDPOCMECH.

CnenoraTenbio, IEJIDABIMYECKHEe COOPOTHBAEHHA NDH
IBHXCHHEM THEZpPOCMECH MOIryT OHTE Y4YTEHH CBOXHHM KOSOiunm-
HTOM CONPOTHBIEHWA A , CAATADEMMCH M3 OCHOBHOT'O KO-
addHEUeHTa CONDOTHBASHHUA TDYO Ad M ZONOXENTENBHOIO

,A; , CBASAHHOTO ¢ TOPMOKEHHEM MOTOKA B3BecChD:

J’\rﬂ _/\n + “Ar 1 (2}
HIiH, NepexXoAd K THAPABIMYECKHM YEIOHaM:
AL AT (3)

rae J =~ AONONHMTENBRNH TAADABANYECKHE YEIOH, BH3BAH-
HH HepaBHOMEDHHM pachpezelieHHMeM KOHCHMCTeEHIM
IO CEeYeHMD TPYOONMpOBOAA.
CormacHo wasecTHOM dopmyne Japcu-BeiicGaxa B olmem
BHIE

-
JE: oy
AN (#)
e U/ = cpenEsf CKODOCTH TOYEHMA I'MAPOCMECH;

D -~ ZuameTp TPyOH.
Torpa dopuyry (3) MOXHO mepemmcaTs:

750 A2 -

HeoOXozamM0 yCTaHOBATE BENHUHHY ;1,— HONON Hif
TONBPHOTO KOoapPuOHEHTA CONPOTHBISHHA OT TOPMOXEHMSA NMOTO-
Ka BaBechsp, Bxoxamero B Jopuyay (5). SrTa BenEuMHA 3aBE-
CHT OT DaSNMYHHX GarTOpOB, B NEpPBYM OUYEpexh OT THApOME~
X9HHYECKHX JCNOBME B NMDHZOREOM CHOE NOTORA.

YuHTHBAA, YTO TODMOXEHKE NOTORA BSBBECED CBA3AHO
C YAelnbHuM HACHmMEHMEM W I'HADADIHYECKOH KDYNHOCTEN B3BE-
oH, menmecoolpasEo, caexys M.H.lesw um C.X.AGamsarmy /1,37
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mexats A, KAk QYERIEO 0T ABYX 0e3paSMEPHHX OTHOWERHH:

./1=7‘ﬂ("'€'5‘%@)r

T7e .P = MyTHOCTH I'MADOCMECH, T.8, O0BEMHOE COZepES=
HHE B3BECH;

7 = o0BeMHHE Bec YacTHI[ TBEPAOTO;

\% = ¢pefEfAf THAPABINUYECKAA KDYNHOCTE YacTHI
B3BECH;

1 = cpezEAs CROPOCTH TEeYeHHA MOTOKA;

b = xoopunuent cTeCHEHHOTo nageRuA vacTH (mo
HM Muany).

\ OmuTH, NpOBeACHHHE ABTOPOM C MEIKOAMCHEDCHEMH Ma-

‘repuanamn ( a’ = 0,04 = 0,2 M) NO3BOJMIM NONYYATH CHE=

AYDELYD p&uqaﬁn 38BHCIMOCTH ZRA A NPUMEHHTEABHO K Ha-

NOpHOMY TI'HADPOTPAaHCHOPTY: |
A= 0,174 ( £, ‘”’) (6)

Ha pmc.2 npezCTaBNEHH ZARHHE CPABHEEWA ONMHTHHEX
BeNMuKE ¢ pacuerThHmnE no fopuyne (5).

OveBHAHO, 9YTO NDH JOCTOBEPHOCTH DEeKOMEHAyeMOM
PacueTHON BABMCMMOCTHA ONHTHHM AAHANM JONKHA HMETE MECTO
AMHefEan SaBECHMOCTE BHARS

4 4 ==QLCJ

onl

D1 oo COOTBETCTBEHHO OMWTHHE M DACYGTHHE 3HE-
GSEET .
Hag Bapms ®3 Tpadwrs, Bce TOUXK DACNOXOEREHH HO-
I0ABHO TecHO BAOAbL oxHOH npsmofi. [lpm 2TOM NpOBEAOHHAR
A PHCTHYeCKaf ofpadoTka ONHTHHX AAHHHX NOKAasana cpap-
@NLHO HeSHAYMTENBHYD OTHOCHTEeNbHYD ONRCKY (8%) pac—
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100 Jeac

AS

LAC

as

a5 Lo LS 100 Jon,
Pc.Z. I'pajux CpaBHERMA ONMHTHEHX YACHHHHX
noTeps HANOpPA C PECYETHEMH:
I-pmamerp TpyGonposoga J=I00mm, a’;ﬂ,{}#‘?m.
2=l =I47w, d,,=0,05uu; 3=7=250mu, o, =0,05;
4=T=300mm, & =0,05um.
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geTHOR saBHcHMocTH (5) 0T JarTHUECKM PMECHDYEMHX YEIO—
HOB.

| TarmM oGpasom, dopuyny (5) MOXHO DeKOMEHAOBATE

B KavYecTEBe DACYETHOU ANA ONpeZeNeHMA I'MADABIHYOCKHMX yK=—
NOHOP NDH KPHTHYECKOM DexuMe XA MeNKONHCNEePCHHX MaTe=-
 PHANO0E,

TUTEPATYPA

I. ACanssann C.X, J[Buxenne BSBeceif B OTKDHTHX NOTOKAX,
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2+ KoGeparx C.I's, Bofirero B.,¥., EHanopaufi regpoTpanc-
nopT XBOCTOB ITOPHOOGOI'ETHTENBHHX ROMOWHATOB,

, Kues, Hap-B0 "Hayrona Lymxa", I9%8.

3, llesa K.d, /[lEaMEKa PYCIOBHX NMOTOROB, M., I'Oc3HEepro-
Hapar, 1948,

4, Mueng A.M. O cropoctH CTECHEHHOT'0 MAASHMA TBEDAHX
YacTHI B EMAKOCTH, "I'MApDOTEXHMUECROE CTDOHTEIdF~
creo®, I953, k5,

5, Cunun H.A., HoGepunmr C.I'. PemmuMu paGoTH KDyIOHHX 36M=

IecOCHHY CHADANOB H TpyGonposozos, M., Haz-mo

| AH CCCP, 1962, '

6, 0fun AN, TugpomexamuzanEs, M., Tocerpoiluazat,l96s.
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T'.A .BESBOPOJIOB

THIPABJAYECKAR PACYET SAKPHTHX OPOCATEIBHHX CHCTEM
C NPAMEHEHWEM SIEKTPOHHO=-BHYHCJIMTEIBHNX MAIMMH

B namelf cTpaEe 3aKpHTas OpPOCHTENbHAA CETh MOCTDPO~
eEa Ha naomaxe Oomee vem 200 THc,.ra, boIemOe HpPpDHEraNEOH-
HO@ CTDOMTENLCTRO BejaeTCA Ha YrpamHe, B AsepCalizzame,
Cpexmeft Asum u Ha KeBrase, HexorTopue maHHHe 0 HamOonee
KPYNMEHX SaKPHTHX OpocHTeXbHHX cHcTemax Cosercroro Cowsa
npaBexeEs B ratn.l.

TaGamma I

Opomaeas MIOmafhb M NPOTAXEHHOCTH ACGECTONEMEHTHHX
Tpy0

:0pomaeuan  :JliHHA acOecTo-
(MAOMans HET=:INEMOHTHHX TpY-

Crcrema { 70, PMa :0ONPOBOZOB,
: . =

BoprEMdcRan 2327 1252 ,0
JanopoxcKan 7700 347,0
Canrupcras 9412 88,8
Copxo3a "Qapxap® 7000 59,6
Tapxuxckoff gacTe Tomoxuoif

CTEIN 23771 287,7

bopTEHYCKAA, JaN0poOXCKafd, & TAKXE CHCTEMH Amue-
POHCKOTO NMOAYOCTPOBA K CcOBX03a "®apxaz™ mEMEDT MeXaHE-
YeCKHif mogneM BOAH, & Canrupcras M cHcTemd Cpezred A3mn-
CEMOTEYHO~HANODHLE

Baxroft cocrasro#l qacrﬁn APOEKTEDOBAHMA 3AKPHTHX
OPOCRATEJNEHHX CHCTEM. TpEﬁ]ﬂlﬂﬂ NposeAeHUA CONBEOTO OO0%neMa
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BHUVCIeHM M, ABIASTCA NPOMSBOACTEO T'HAPABIMYECKOI'0 pacuye-
P8 CETH BAKONENOBAHHHX TDPYOOMPOBOAOB C MEXARHYECHON mo-
gauelt BogH. Har moxasam ocMOTP TEXHMYECKOH AOKyMEeHTanuu
pA7a NPOEKTHHX HHCTHTYTOR (YRprumposoxxos”, "Ipysrumpo-
_ oaxos", "iaranposozxos™), MOWTH HHIAE I'UAPABIKYECHiUE
pacieTs MOAPOGHO M NMpPaBKABHO He NPOK3BOAATCH. OOsACHAST-
gf 9T0 I'DONOBAZOCTEHN GOpMYR M CHOXHOGCTED IMAPARNAIECKOTO
pacueTs,
B OCHOBEe THADABNUYECKOr0 PacyeTa BaKONBUGBAHEHX
#pyGONpOBOZOB AexaT Apa yeaosus [ I,3 7: I) cymma pacxo-
B noE BOAH, MOAXOAAWEeR K YSIy, DPaBHA CymMmMe PacX0A0B BOXH,
Worrozaue#t or Hsero, mapc yanoeo# pacxoz; 2) B KauxZOM KONB~
[é CYNNH MOTEeph HAmOpa HA yYacTKax ¢ ABMKEHHEM BOAH IO
yacomoli cTperKe ¥ Ha yYACTKAX C OOpaTHHM TEUGHMEM DaBHu,
3ajaua TUIPABAHYECEOrQ pacdera COCTOMT B TOM,
YTO0H B KOIBHEe BSAKDHTHX TPYCONPOBOJOB CyMu& NOTeph Eamo-
Ouna GIM3EKAa MAM paBEa HYXD ( Ah= 0,2 M), Tpascnop-
IpyOHAH CHOCOOHOCTH MOTOKA — OONEBME HIN DaBHA e€rg Hyl-
Booru ( f) > f ) u pasumpavmas CKODOCTE ~ NEHbEE WIK
ABHA CKODOCTH JBMKEHHA MNOTOKA {3';' ey Y A
. llnA PHUYMCHGHMA ONTHWANBHOIO ANaMerpa TpPyOompoBO=
ZOB OPOCHMTEABHHX CMCTEM NONB3YyWICH dOpMyNaNK, BHBAISHHL-
il AAA BOAOCHAOREHWA. MH B CBOMX pacueTax HCHONH30BaIH
Popuyay, DOAYYeHHYW B OTZeNEe OPOCHTEABHHX CHMCTOM
BRI e, XOTODAR NPUMEHAMA ANA S8KDHTHX ODOCHTENBHHX
pMeren Yalermcraga B TaguMRucTAaHA,

YcnopeEHe OOO3HAYEHWA OPH 9TOM NMPHAATH CHSyDiMe:
{ - piuma TpyGonpomoma, M;
D~ ONTEMANBHEE AMAMETD TDPYOONPOBOXA, M;

€ = OCHOBAHAO HATYDANBHOIO JOrapubMa;

T'= Bpewma paGoTH HACOCHOR CTAHIHME, CYTHY;

l = CDOK OKYMAeMOCTH KAMHMTAXCRIOXEHHH;
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@ - DPUKHAOYEHE DAcXoi BOAH, M°/Cex;
V' = crOpOCTE MOTOEKA, M/CEK;
A = yAeuBHOE CONMPOTHBIEHHE TPYGONPOBOZA;
h « moTepH Hamopa B TPyOONpOBOAE, M;
A~ HeBASKA HANMOpa B KOJABNE TPYOOMPOBOAR, X;
a (- monpasounsit pacxox, M°/cex;
(1 = ucnpaBnenAy# pacxox, w2 /cex;
S = myrHocTs moroka, xr/M%;
= TparcrOpTMpYONAS CTOCOGHOCTH NMOTOKA, KI/u°;
A = ROSPHHUMEHT COMPOTHBIEHNA
W= CpEAHER3BEWEHHAR I'EAPaBIMYECKAA KDYNHOCTH 4a-
CTHI, HAHOCOB, MM/CEK;
§ = JCKOpeHHE CHIH TAXECTH, u/cau‘?;
d = BHYTpeHHUE auMaMeTp TPYOOMpPOBOZA, M;
'f/ﬁ - pa3MHBabiafs CKOPOCTH, M/CEK;
ABC - KODPUIMEHTH, 3aBHCANME OT COXEDPXKEHUA B HAHO-
CcAX MEeIRomecuaHHX wacTmi pasmepom 0,05-0,25 mm
B ZIONAX OT EAMHAIM;
A = RospdMIMEHT OZHOPONHOCTH OTIOXKBEWXCH HAHOCOB;
MM~ ROSPPAUMEHTH yCIOBUA PAacOTH.
BuuBcARMTENBEHE mpomecc pa30HT HaMM Ha 3 @Trana:

Pacuer HeBASKM Halopa
OnTuManbHEi AWaMeTp TPyGONpPOBOAA BHUMCIAETCA IO
dopmyne

{E:ln = D'4EEU'WIST+ U,ﬂ?.ﬁziaﬂ|42. (I)
lpugas e =2,7I8; T = I80 cyrkaM, (= 8 rozam,
Ooxyumw D = 0,7 @G 0,42, (Ia)

llo xaAEOE QopMyNe HAXOAMTCA NMPEABADHTENBHHE AMAMETD,
K HeMy mozOmpaerca Onuxalimui mo IOCTy.
CrROPOCTH NOTORA ONMPEASNAETCH TAK:

= 1,28 Q/4. ; (2)
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VAeNBHOE COMPOTHBIERHe acGomeMerTHHX Tpys [ 2 7 =
A'=q0009 [ 3] (3)
HOTEepH HANOpPA B BETBAX KOXBOA — MO caepyomeld gopmyxne
h =@A¢; (4)

NMONMpABOYAHK pacxXox =

2= ol ; (5)

. HCNpaBIeHHHE -

Q=8+a8 (6)

BHuMCcHeHAe TpAHCNOpTUpYDEmEH CNOCOCHOCTH
NOTOEA

TpaEcnOpPTEPYONAS CNOCOOHOCTE NMOTOKA OPH MYTHOCTH
ero x0 I0 xr/m° ¥ xXpynEOCTH vYacTHh HaHocoB 0,25-0,5 MM
ycTaHABIWBAETCA MO dopmyae

VR :
h= 0,0000232 W% 8¢ (7

KO3DDHTHEET cONpoTHBRCHRA A -
A= Z8H (14 25200000, ®)

Onpegenende pasMHBanme# CKOPOCTH MOTORA

PasMHBANOMAA CKOPOCTH NOTOKA BHUMCAAGTCA ANA acCe-
CTONEMEeETHNX TPYGOnpoBoAoB no gopmyne I'.M.Swawrosa [1/:

U < (A-grag) 152" km,m, (9)
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Momcrarup B Bupaxenue (9) smavewnn K = I,I,
m =13, m= 0,8, nonyumm

'3,»: :(.d = Wf 7 J-{?’fﬁﬂ g1 (9a)

Ha OCHOPE NPKBENGHHOTO ANTODHTMA PIHAPABINYECKOIr?
pacyera cocTaBieHa GIOR-CXeMa pacuyeTa, KOTOpas NOKa3aHa
Ha pHC.I. JNA peanmsauvy ANTOPMTMA THAPABAKYECEOro pac—
gyeTa Ha NeKTPOHHO-BHUMCAKTenkhHOH wmawsnne BEICM-3M paspa-
éoTaHa nporpaMmMa pacyera, SAHHMAOUAA B MAMATH MAMMHE
312 Avueex.

INfg KOHKPETHOrO NpMMEepa I'MApPaABIMYEcCKOrO pacuera
ceTH TPYOONPOBOXOR NPMHATH CHOAYWWME MCXOJHHE NaHHHE:
pacyeTEas cxeMa ceTH, NpeCTABNeEHAN HA PuC.2; CpejEe—
B3BelieEEAR I'HADABINYecKas KpynEocTs HaHocop ( W), pap-
gan 5,89 mm/cex, Bpems HAXOXRAGHWA OTIAOXMBENXCH HAHOCOB
B Tpydomposozne (TI), paswoe 30 cyrkam.

PeayapTaTiH MANMHHOTO pacyeTa MpUBOAATCH B TAONH-
ue 2.

Bpema, saTpaunBaenoe WAMWKHOW Ha TIHEApaBAMYECKEH)
pacyeT, COCTABIAET OAHY MHHYTY.

[Ipr HeOoNMpHMX 38TPATAX MAMMHHOrO EPEMOHM M HanuU-
UM OTASKEeHHHX NporpasmM pacvYera MOXHO yTBEepKAaTh, 4YT0
NpRAMEHEeHEHEe SAEKTPOHHO-BHUYMCHHTONBHHX MAWMH HPH MPOCETH-
POBESHMN SARDHTHX OPOCHTENBEHHX CHCTEM MO CPABHEHRHIO C DYy~
HEM CHETOM, faer CONBWYHX SKOHOMMY BpeMeHH M IapaHTHpyeT
BHCOKYD TOYHOCTEH BHUMCHEHWH.



B800 wcxOO0HbIX QQHHBIX :
npuKudoyHbIe pacxgdsl no Ber
Bam xoaeu-Q, dauns: berbed-E)
CrandapTHeie duaMerpPsl =der,
rudpabauveckan kpynHoctTs =W,

SpeMAa HaxoxcOeHuA HaoHocob
& reybonpobode-T.
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{

Boiyucnenue ucnpabaeHHsix
pacxadod - Q°

Boiyucnevue D,, U guﬂoﬂ
CTAHOAPTHbIX duamerpob .

l

Bowyucaenue cxopocrea -7,
yoeasHbix conporuBaexul - A,
norepb wanopa - fi .

l

BoiyucneHue HeBRlox Hano
. 8 oboux Komsuax - sft, , afy .

i h.

l

NMpobepka ycaobud :
ﬂ'hf-‘ ﬂzn
lh"ﬁ 0.2

{

BoiBod Ho neyaTtk pesyasta-
708 pocyeros :

dﬁ;.dﬁ;,a, 'ﬁ', f

i

BbiyucreHUR KOIPEUUUEHTOS

conpotubnenus - A U TPOHC-

nopTupyroweld cnocobHocTu
noroka - P, .

l

Bbigod Ha neyard 3HAYEHUD

)

l

Boryucerue pasmbiborowux
ckopocred notoka -7, .

l

shy wau lﬁ.rci'a Lah <02, ah 02

biyucaerue nonpaboyrsix
-pacxodob - a@ .

TPyGONpPOBOAOE.

‘Buﬁaﬂ Ka newars sHavenud U .

i

Ocranos |

Puc.I. Brox-cxema TEAPaBIKYECKOTO pacyeTa 3aKpHTOI
OPOCHTENBHOR CETH M3 NONApHO 38KONBIOBAHHKX
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H.AIIBETHOBA

SWIBTPALMOHHHE WCCIEZOBARMA ILIOTHHH
KAPKHIAHCKOT'O BOZOXPAHAAMEA

KapkizaHcKoe HAIMBHOS BOAOXDAHWIKNE HPDHTalMOH-
HOT'0O Ha3HAYEHHMA pacHolOXeHO Ha p.HyBacaii B WXHOH JacTH
®epraEcrOif ROXMHH, [NOTHHA BOAOXPAHRIHGNA IAleUHAKOBO=-
mecYaHad ¢ SHPAHOM M2 CMECH CYTIMHEA M CYNecH, MAKCH=
MAIBHEM HamopoM 65 M ¥ AnMEOH no rpedEmw 400 M pacmo-
IATaeTCA B CTBODE PEEKH Ha alANBHANBHO~IDPOJWBHANBHOM
TONNe pevyHO} moliMe, mogcTMAAeMOlfi EOHErJOMepaTamu. bepe-
r'a PEKH, K KOTODHM OPUMHEANT IIeYH OAOTHHE, COCTOHAT MS
ROETIOMEDATOB, COZEPXAUMX MECTAMH OPOCHOM ¥ JIMHSH MIOT-
HO CHERABMAXCA PANEUYHNKOB H NMECYaHHUKOEB.

MomHOCTE HAHOCHOH TONMM B OCHOBAHHMMA HM3MEHAETCH
or I7 70 I2 m ¥ craraeTCA WS CHOEB W JNHHZ IEerKMX CyI-
JAWHKOE, cyneceli, IpaBUf B TraneyHNKOB., B oOmeii Macce
MEIEKO3EMHCTHE TDYHTH COCTABAANT OROXO 40%, a rpasmitno=-
raleyHAKOBNe OTIOXeHUA - 60% or o0nema. LlemeHTOM XA
KOHTHOMEDaTOB, PAaCNONOXEHHEHX B OCHOBAHMM M4 Oeperax, HRB=
AAWTCA I'IMHHN M YacTEN M3BECTHAK,

PHABTPAOMOHHHE CBOCTBA T'DYHTOB OCHOBAHHMA ILMOTH-
. HHl B O6pEros XapakTepH3yOTCA CICAYONAMH SHAYEHWMHA KO-
SGOAOEEHTOR PUASTPAIMA: AXA PYCAOBHX IrameuHmxos 5=20,
AAf CHOKCTOT0 KOMOAEKCcAa M3 CYTAMHKOB, cymeceif M TOHRO=
BODHMCTHX NecKoB = 0,7 ¥ HIA KOHIIOMEDaTO-TalevHNKOBOK
Tomm - 2-10 M/ cyru.

(podHIs MNIOTHHH NPUHAT PACIAACTAHEHM C HAMODH:
‘MK OTHKOCAMH OT 4,5 @0 2,5 u HE30BeMH OT 4,0 gmo 2,0,
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pasjeneHHHEMM Oepmamd. Bepxopo#f oTEOC B SoHe KoXelaHER
POPU30HTOB NOKPHT OGNMIOBKON M3 MOHOAMTHHX O€TOHNHX
KBAAPATHHX INMANT CO CTOPOHOR B 5 M,

OKxpal MNOTHEH TONMMHOM 25 M Yy MOAOWBH H 5 M ¥
rpeGEs MpopesaeT HaHOCHHE OCpA30BAHMA M BpesaercA ayodou
I KOHTJIOMEDATHYD TONIY OCHOBAHMA W CGeperos. MaTepualom
ANA SKpaHa CAYKUIM CynmecH M CYTIMHKM ¢ YMHCHOM MAACTUY-
HOCTY S=II m koaddummenrtom Pumsrpamuu xe 0,13, a B o~
AeabEHX cuydamx A0 0,7 m/cyrTrmM. SKpaH BOSBOJAMICH BMECTE
¢ mmoTuHO¥ mocxoftHo ¢ yHarTrOoM; O00BeMHHfl Bec YKATAHHOIO
rpyaTa aKpaEa -~ I,7 ©/m°.

IinoTuHa cTpoMNack: B [Be OvYepeRH: NepBaA BHCOTOM
A0 45 M Ouna saBepueHa B I9%3 r, ¥ ¢ DTOTO e BpeMEHd
HAvaiochk BAMONHSRNEe BONOXPAHHNMUE C OAHOBPEMOHHHN Bexe—
HieM padoT BTOPOM Odepel, saBepueHHHX B OKTAGpe I9T7 r,
Markcymanpruif Hapop Ea INOTHHE JNeroM IS67 re cocraBml
55 M.

B Kavec¥Be MaTepHana ANA TENa JMOTHHH M NPHIDys~
K¥ 3JKpaHa nepsoft ovepeaM CTPOMTENBCTBA NPHNMEHANCA ITeC-
YaHP=TaXeyRnROBNl PPYHT ¢ Jombukm, X0 25/, conepxaMuen
JWIMCTHX ¥ IJIMH¥CTHX YacTul KpynuocTsn 20 O,I mu, Sror
TPYHT, Kax BHACHWJIOCEH BNOCHEACIENM, OKASANCE mOogsep-
KeHHHM cyDposum,.

Iinf propoll ouepexu CTPOHTEIBCTRA MPMMEHFNCA B3OD~
BAHKHM KORTNONEPAT C ManuM = 70 2=8% = copepxanuesm Ya—
cray Mensme 0,1 mm,

B nponecce paspaloTkM, NEPeBOSKH M YKIAZKM NpO-
MCXOIMNO pacclOeHHe MaTepuaia, NOSTOMY IpaHyAOMeTpHUEO-
CKHif COCTAR OT/I6ABHHX 30H HEONHODPOZEH.

' B EuaoBoft yacTM MNOTHHH OHNa YCTPOOHA 3IaKPHTAA
RpeHAXHAA NMpHU3MAa ¢ ABYyXcHOMEHNM o6pathHuM duunTpomM (TON~
MNHE Kaxzaoro caof - I ) ¥ mepdopupoBasEHEOi KenesoSeroH-
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HOll TpyOo# mocpenuse auamerpon I,I M. Jperax anusOH

I44 w Bpezar ® TOMIY OTHOXeHWH OCHOBaHEA. Ilepsuii HApyx-
qilii croii unsTpa yerpoen M mecka ¢ gpamummmm 0,I-5 M,

KpomMe TOrO, B INEPRH{i cA0# HA OTAGNBHHX YUACTKAX YKIazH-

PancH ¥ MeNnKuii Gapxanmuft mecox. BrTopoit, BEyTpeHHEH CHOH

GHX IPABENMCTO-TaieYHMROBHA ¢ paxknummu 5-80 M.

Oms'r padoTH MAOTMHE 33 MCTEKmMEe TOAH ABIAGTCH
NOYUMTENBENM C TOUKM 3DeHUR BHAUGHUA B COOPYREHNAX TO0=
Ao0HOTro pojia BCECTOPOHHETO yueTa QUALTPANKOHHOH yeTOl=
YUBOCTH COOpyxeHAA. C BBOZOM MIOTHHH B SRCIONyaTapmo K
cosjanneM SHAYATENBHOTO Hanopa B Hoae 1565 T's HA RH30BOM
OTKOCE, BHUE APEHAXHOH MpHMaMH, HAYAIOCE o6pas3oBaHie Mpo=
BalbHHX BODOHOK, O0mee KOJKYECTBO KOTODHX K ROHOY Cpé-
Gorku cocTaBuao 23 oOszeMom okoxo 200 e

flepuoan 00pasoFaHMf BOPOHOK CONPOBOKAANNCE PESKHM
mOoMyTHERMEM (UIBTPANMOEHOH BOAM (PacXOZOM X0 240 1/cex)
¢ MyTHOCTHW, AOCTMraBued B OTACAbHHE AHA 6 r/an. Konwgecr-
BO BHHECEHHOTO I'pyHTa, NO 3aMepaM MyTHOCTH, COCTABHIO
oxono 850 M°. CreiyeT OTMETHTH, WTO MpM OTKDHTHE TPaHUEH
AR ApeHaxa HaOMwAamuck OTAEIBHLE rpudons, KOTOPHE OHIH
3afuTH raneyHUKOM M TMECKOM.

B cBAsK ¢ 9TuM ¢ 1966 r, HavaTH MCCNEAOBAHMA IUIO=
TMHH: HATYDHHE C NpABIEYEHMeM A&HHHX O paOOTEe ApeHaxa H
NORAZAHNH CHCTEMH MHE3OMETPOR ¥ JaldopaTOPHHE MO yCTAHOR-
neEyo OERAHTPANMORHMX XapPAKTEPHCTHE MaTEpHaIOB Toia MAOTH=
HH ¥ €6 OCHOBAHMS M NO BHABIEHEHN 00med KapTHHEH QHIBTDE-
w4u. B 1967 r, uccrefopaHMd OuiM HOMOXHEHH reoduawgeCcKEMA
RACNONeHAARNK B HAType C MOMONDID KAPOTAKHONH CTAHIMH
ASKC~900 mnA BHABNEHMS 0UATOB MECTHHX COCDEXOTOHEHHHX Y1
yex (QUABTPANHORHOrO NOT0KA. [peiBapuTENbHHE DE3yNpTATH HC=
gnejoBaEMil MO3BOMMIM BHABMTH OOWYD RaPTHHY COCTORHMT nAo=
PHHY ¥ OpHYHH ee HEYZOBIE TBODUTEIBHOK PaCOTH.

]
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B rpydTax, BHHOCEHHHX BO B3E6CH ¢ mpodureTpOBER-
weilci BOAOMN,0KA88aN0CH WIMCTHX ¥ NHIeBATHY wacTuy 40-80%,
yactung Mensye 0,1 mm - xo 70-95%, HauGomsunift paswep Bh-
gocHmoro mecka - I,0 mm, Tagum oOpason, BHHECOHHMA I'DYHT
M0 COCTABY CXOMeH ¢ TPYHTAMH 3KpaEa, CynecyaHHMH IDyHTa-
M{ OCHOBAHMA M MeXKol wacTs® I'PYHTOB, CONEPHANHMXCHE B TIé~-
NevyRuKax mepsoit ovepeny CTPOMTENBCTBA MNOTAHH.

loxasaAua MEE630METPOB M HapPTH I'MAPOMSOrHIC B CO-
geraEuy ¢ onuTaMi Ha II'ZIA MOSBONMAM YCTAHOBMTH NpMMEp-
HHe BHAYeHUH TPaJHEHTOB B TelNe ¥ OCHOBAHMM IIOTUHH.
Hendonsuue rpazueHTd B Tene nxorams (0,7-0,8) ormevenH
B paffoHe JApeEaxa, B wMecTax o0TeKaEMds dKpaHa ¢ OOKCB 3a
SKpaHOM rpagMesTs pasau 0,5-0,8. Cpepsue rpanteHdHtd B Te—
ne nmotiEd - 0,2-0,3, B ocHOBaumE B paftone gpeHaga 045
0,4, HO B OTZEJNLHHX MOCTAX CNAOONPOHNNAEMHX TDYHTOB OHM
nocrurawr 5,0.

Kpowe Toro, ® Tejie NNOTHMHH M €€ OCHOBAHMM, HECOM-
HEHHO, BOBHMEAM MECTHHEe NPOTOKM B CBASKM C HAIWUNeM OT-
JIEIBHEX THE37Z KDYNHHX rajiek, o0pasoBaBUMXCH B mponecce
CTPOHTENECTEA; TAKHE IMHE8Ja NPOCIEeXMBAVTCH Ha CTERKAX
NpOBANBHEX BOPOHOK. CymecTROBAHEE NPOTOKOB MOZYBepKOasTCH
npeABapUTENbHEMH NaHHEMW reodM8sHYecEMX HaOGApIeHHd, cOD-
NECHO XKOTCpHM yxXe OCHAPYXeHO MecTO YTEYKH y JNesore Oopra
Yy NOXOWBH TUIOTHHH,

Mccnenopauua (uasTpaudoHHolf yeroliuuBocTH I'DYHTOR
IMIOTHKN, OCHOBAHMA, KX COYeTaHMi W ZApeHaxa noxasamm Cyd-
@OBHOEHOCTH MEPEOTO CHOA QUARTDA, paspyuenuwe KOTOPOTO
MOBNEKNO BHEOC I'pPyHTa M8 MIOTHHE u ee XNedopwamup. Cydbo-
SHOHHEHM OR83ANUCH ¥ TANEYHNKOBHE IPYHTH C NENTKOSeMMCTHN
BANONANTENEeNM, K3 KOTODHX CTDOMJAASCH MEpRAR ouepend MIOTH-
HH: cybdoaus c nefopManMAMM CKeNeTa HAUMHANACH yXe C
rpaguerta 0,6, a radmonesENHe rpagueRTH poxoaunw po 0,8.
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B 30HE yOOMAHYTHX NMPOTOKOB HA KOHTAKTE C MEARO36-
MHCTHMHE TDYHTAMHE OCHOBAHHMA TAKKE MOKEeT MPOMCXOANTE: pas-
MHB NOCHEfHHX, A MNpPH SHAYNTENBHHX CEODOCTAX TEHWEHHA = H
BHMHE MEEKOT0 MNeCKa M3 CMexHHX [MeCYaHO-TaJeYHENKOBHX I'DYyH=
0B .

Bo3MOEHO, YTO KPOME NpPOBAJBHHX BOPOHOK H& HHSOBOM
OTKOCE MMENTCA M He3aMEeUEeHHHe BOPOHKM B GONEe BHCOKOM
yacTH MAOTHHH B BMAe BHYTDEHHWX OycTOT (BAOAE MPOTOKOB); .
MPOMCXOMAN, NO~BUAMMOMY, H BHHOC M3 ralevHHMKa MENRMX Ha-
cTur Ges HADYDeHWA CKelerTa, STEM MOXHO OCBACHMTH pasmi-
uyge B O6BheMax BHHOCEHHOT'O IDYHTA H HAONDAEHHHX BODPOHOK,

Yro e KacaeTcH IPDyHTAa SKpaHEa B OCHOBHOW €ro 4a-
CTH, TO €ro ycTOHYMBOCTH B COYETAHHM CO ClEAyDMAM 38 HHM
PATEYHMKOBHM TPYHTOM COXPaHAETCHA MpA BHCOKMX TPAZMEHTAX =
a0 I,I, T.ee B 3=4 pasa Oonpue HaOaoIeHHEY .

XapaKTepHO, ITO NPH 3amuTe BCEX BHAOE rajleyHMKEOBHX
IPpyHTOB MNOTHEH (QUILTPOM C AMaMETPOM XO0Za AO 2 MM B Ha-
ganbHEuM mepHop paspymeHWs IPYHTOB OOpasyeTcH eCTECTBEHHHHA
o6patENil $WIBTP, KOTOPH{ NpefOTBpamAET BHHOC YAacTEN TPyhE=
7a ¥ ero gedopManuw, €cIW Jaxe B TOAME NPOMCXOAMT nepe=
pacrnpejelerue dacTHN. [pd 5TOM TPYHTH C MEJNIKO3EMUCTEM 38—
MoXHEMTENeM COXPAHADT YCTOWUNBOCTE AC IPaJHEHTOB LeDe

OTcoa MOXHO cAenaTh BHBOZL, 4TO INaBHOR NMPEYIMEOM
zedopxanl B TeNe MIOTHHH ABHIOCE paspymeHEe ApeHaxa.Kpo-
Me OTMEYSHHOTO HEeKaueCTBEHHOTO cOCTABa NepBOr0 CHOA, HO=
yAe9HHEM OKA3EXOCH 3arNyCNeHHe eIo B HAHOCHHMA ciHoff moimu,
410 CNOCOGCTBOBANO KOHTAKTHOMY PasMHBY MERAY CYyINeCHAHHMHA
H FAllCYHRKOBHMH TPYHTSMH.

HaGuomenua 3a Nbe30METPAMH NOKasHBAET, 4YTO B
19%6 r. MO CPaBHEEMD C TPERHAywWMM IoZOM KOIXeCaHHs ypOP-
Heli ® HMX cTAIM SHAUYMTENBHO JicTpee CIEAOBaTH 3a koneda=
HAsMM ypoBRell B BOAOXPaHMIAME. 9r0 00BACHAETCA TeM, H9TO
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B CBAZK ¢ cypposzmel Teno MAOTHHH cTANO GolNee NMPOHN=-
[AeMHM ,

Bee T 00CTOATENBCTEA NPHBEIN K HeOOXOAHMOCTM
ycTpollcTBa HOBOI'O JpeHaxa, KOTODH{ M0 pexoMeEZAamHH
CAHHHPH pacnonoxes 3HAYWTENABHO BHUE N0 OFTMETKaM, YeM
npexEn, ® COCTOHNT M3 OTKDHTOR TpaHHEN C NEpBHM CIOeN
M3 KDPYNHOI'O NEecKa, OTCEAHHOIO M8 B30PBAHHOI'0 KOHIAO=-
mMepara ¢ dpaxguseu or 0,I5 a0 IS=20 mMm,® BTOpDHM CHOEM
U3 raneuduxa Comee 20 MM, NOXYYEHHOTO KAk OTXOX NOCHe
MepBOr0 CHOA,; MERAY ABYMA CHOAMH BHAOKEHA CTEKAOTKAHD
CCTo-6. CrexnoTkeHs He CO3j8eT MOAMOpa MOTORYy HpPHE Bh-
X0ze W3 MecYaHOr? JHIETpPa, He 3aHASETCHA MEIRMMH YacTH—
naMm # ofecneywpaeT HAAGXHOCTE: padore guarTpa. C neasmo
HanpasNeHEHAd BCero JMABRTpPAnMOHHOTO MOTOKa M3 TeJya Mio-
THHH B HOBHE ApeHax 38 HHUM J0AXeH OHTH YCTPOGH Cyrap-
HuCTHE 3y0.

HgCnwpenuns sa paGoroh nuorurw B 1967 r. npm Ha—
mope A0 53 M MOKa3SHBAWT, 4YTO HOBHM AperHax padoraeT
YAOBNETBODHTENEHO: 3aMyTHEHHA BOJH He HalOnwiaeTcA, HeT
TaKxe NMpOBANBHHX BOPOHOK. OfHAKO CTYNEHYATOE HApPACTa-
HMe pacxoja PMIRTPANMOHEOIO NOTOKA CBMZETENBCTBYET 0
NPOXOIXKADENXCH BHYTPEHHUX ZefOpMALMAX B cOCTaBe I'pYyiH-
TOB .Téna MNOTHHEH,.

B cBsaM ¢ NMpeACTOAWMMM YyBeAWUeHMEM HANOpa IO
NPOSHTHHX OTMETOK EaCHDZAeHHA 8a padoTolfl NIOTHEH HAaMe—

YEHO NPONQIXMTE: M B 1968 1, AN npoBepxM AanbHelnel ee
yCTOUTHBOCTH .
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H.A.IBETKOBA e

MAHEPAJBHHE CTEKAOBOJIOKHUCTHE MATEPHANH B OBPATHHX
OWILTPAX IPEHAKEH TUIPOTEXHVYECKUX COOPYEEHMH :

B naGoparopuu QUABTPALUN CAHUUPH uuHEpalBHHE Ma=-
Tepuasd B KauyecTEE o6paTHHX QUABTPOB M3YyUaNuCh ANA TPEX
OGBEKTOB: MENMOPATHBHOTO TOPH3OHTANBHOTO ApEHAXA B I'o=
nogHo¥ cTenmu, ApeHaxa IJIOTHHH KapkupaHCcKOT0 BOZOXpaHH-
JIMma ¥ ApEHaxa MOJ KPelieHHeM HamopHOTO OTKOCa CTpye-
HampazasaKunx 7amo TaxuaTanckoit TIOTUHH HA AMYAapBE.

K o6paTHEM QUIBTpaM NPEABABIANNCH CIHEAYOMUE Tpe-
GoBaHUA: HEMpPOCHNAeMOCTh T'DYHTa Yepes GunepTp, Nperynpex-
HeHNe MeXaHuyecKoil cyppo3mu B A DEHUPYEMOM TPYHTE, ycTol-
QUBOCTD CAMOr0 GuasTpa, €ro AOCTATOYHAR NMpoONyCKHAA CTMO-
cOGHOCTE B HEKONBMATHDYEMOCTE.

Pagory o6paTHHX (QUASTPOB HPOBEPANA B naGopaTOpHK
B CleAyDnmeN MOopAZKE: cHa4ala onpejensny B GuaAbTPAMOHHNX
Tpyfax MPONyCKHYK cnocoGHOCTE (MABTPOBOTO MaTEpUalia Ge3
HAPPY3KH ¥ ¢ Harpyskoi, KoTOpas cOoOTBETCTBOBANA MX pado-
Te B HATYype, ¥ EO2pHunueHTH QUABTPALHK 3amnmaeMuXx IpYH=
TOB, 3ATEM COMOCTABIEHUEM koobdruueHToB QUIBTPANMH TPYyH=
T70B ¥ PUABTPOBOTO MaTepuana BHABIAIH X MPUTOZHOCTE ANA
AanpHefmuX pccnenopanuit, flanee HaXOLUIH GMIBTPANUOHEYD
yeTOUMBOCTE 3ANMMEEMHX TDYHTOB Ge3 juapTpa ¥ C QUIABTPOM
7NA BHACHEHHf CTENEHH YBEIWUCHHMA HUX chunqunucTH;

T T g ——

OSPATHH{ ®UIBTP ¥3 MCKYCCTBEHHHX CTEKJIOMATEPHATOB
Uil SAKPHTOTO I'OPUSOHTANBHOIO JPEHAKA

OOt M3 MpPHYME BHXOAA TOPU3OHTANBHEX 3aKPHTHX
npeH M3 CTpPOR ABAAEICH HeobfexTHBHAA 3amUTa TPYATOB NpH-
ZDEeHHO} 30HH OT paspylleHMA X GUIBTPANOHHEM MOTOKOM. [o-

BHNEHREe (QUALTPAIMOHHOR YCTOHUMBOCTH T'PYHTOB JOCTHIAeTCH
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ycrpolicTeoM cooTBercTEYypmero QuisTpa. lIpm usydeHMM (MIBT-
poB ana ycnoeA# TomozHOll cTen# pacCMaTPUBANHCE Handoxee
chadse PaSHOBHAHOCTM TDYHTOB: NEerKaf Cynech, MMMCTHR M
nunesatait meckn (Tadm.I).

B kauecTBe @UIBTPOB PACCMATDHBAIMCE HCKYCCTBEHHHE
CTEKIOMATECDUANH, XaPaKTePUCTHKA KOTODHX NMpUBEAEHA B
TA0N 42 « I

CTeKNOTKAHK COBMECTHO C.TpyHTaumu M3yvaiuch B Clié-
UMANBHHX PasCOPHHEX (UIBPTPAUMOHHHX TpyGax, MpHYeM NpexBa-
PDETENBHO ONMpeAeNAnach MPONYCKHAA CMOCOCHOCTE TRaHel, 3sa-
TEM SAIpyRanHCE T'PYHTH.

linakouaTH, MpeABAPATENBHO YNAOTHEHHHE HEOOXOZMMOH
HArpy3KOH, Takxe NPAUTDYRANIMCEH I'PYHTAMH.

Brarozaps GoAREOR MpPONYCKHOK CNOCOCHOCTE CTEKNO-
rrafell 1 MIAKOMATOB NOTEPA HAaMopa B HEX NPaKTHYECKH OT-
cyrcTRoBaza. OcMOTp HX MOCJNE ONWTOR MOKa3al, 4YTO BCe
paceMoTpeHHHe (QUABTPH OHAM UMCTHMM ¥ HE 3aGHTH I'DyHTaMH.
Crexnorkars CCTI~6, HMenias HauOONABUNE MOPH ¥ NMPOCTOE
cOCAMHEeHME HMTEeH, MOIXHA NPMMEHATHECA B (UABTPE B ABA
CIHIOA.

PesynsTaTH MCCASZORSEME AaHH B Tall.D.

Iperax ¢ QRABTPOM M3 CTEKAOTKAHEH MOXET OHTH BH-
nolHeH B Buae neppopepossHHON NO BCceMy MepuUMeTpy TPYOH,
o0epEyTO#f TEAHBD.

B Tomozmoff cTenk B copxo3e k 6 Ra Apere 78 Oun 3a-
noxer Aa IS0 M OMHTHHE YYACTOK CO CTEKJIOMATAMH.

OuasTp M3 cTernoMaros pasmepom 10x0,5x0,04 m odBA-
SHBANCA MPOBQNOKON BOKPYT nepHOpHpPOBAHHOH NONMITHIEHOEO M
TPYOH ANHHOK 6 w C HapyxHuM juamerpou IS0 wum.

BCKDNTHE ApeHH Yepea Iox NoKa3ano YyAOBAETBOPHTENE~
HyD paGOoTy ApeBaxa, 3aCODeHNs M paspyueHus QunsrTpa He
NpOH30WN0, HO B CBASH C HM3KOR NMPOYHOCTHD CTEKRIOMATOB MX



~ 20°T 0¢'s T19'9 89'Zz e6¢'st GE'LI 89'0  WMIBEOUEU X099[]

-  4%6'T 02'9 68'2s 9B'I¢ Is‘9s 02°0 - WRIONIE ¥009[
o'+ 8I'v ¢I'0 Su's 26'Ih ew'eh 9's 6£'0 S0 wewasw qoaukp
0'4 -  0€'T €.'IT 00%.8 G6°G2 95t 0 S auk)
. : Tonto: J00°0% 500°0: 10%0 : 500 £-0I'0 2'0 : s -
Lo SREEReS100:0% - en0 00 70 ; €0%0 : E 0 tcoint 05l 50 sHAdT
0 “

. ; mﬂ.mm on g .m,m.ﬂsu JRHROVINEd0




*dd B uH¥D

' L i . u
~HedBIREXY i, R o S5 1 4 gM/L c0°0= 09¢ 052 _ﬁ__m_._
guovimHg <221 S'I g8'0 08 2'2 8'2 o00I OO 82 ‘ROHLA

nrHIfaueIm 00
qHBHL BEHOLAIY

oro 9. $£'0 027 oSl &1 61 0T 081 OR'T M, g6 ¥ T

-20 JEHEHNod -y

odY ¥
ﬁumﬁﬁ&uq 5 3 =18 0OII OII (Is'0o *9-8100
ik soagnty g w0y 8.0 SIE I 6 e SRl
: : i ! fwakt ogous Auihi ogom: :
: s spupm: N BH.FBH & : :__ouspq oui .}
ENSERT. 3 owfat-ogog: WU, WX QUER0 auunlmmmmmmmmm. 98d:  raudoxenomnes)

~OLOIGH-HIOAGE: R deRER] . HoLWH - HOOlQU: “eHaf:
L IONE ! 0QLOSKMEON: S3o0Hhod[’: :

e i S .

2 BlHIge]



" 0°9 0'¢ ALY 022 =N  VWNIOHUM HOJ3[|
" 0'6 0*¢ 69'0 022 = ¥ BBNIreR <oanky HIBRONBIT]
= 0% 0% on*T - YHIBEOKFAL X003[ moxLk
*nelim O EHegolAIg
" 0‘8 0'# 0s‘0 - WRLOMIK H0O8[]
- 0%2 02 az*0 e yeular g08uL) HHIBD EEHEHNod—h
" 0's 0‘8 0gtz - URIBEATAN HOOS
prEoWR  0°9 0‘9 820 - HRLOMIN MO003| 9=EI30
mm IEELO o 022 = ¥ - 0G2=K BIewoxeLy
-1 L9010 MMOQRML X 0I0°C = - _ RostzL
=xedn xedigrud *lBIM 00 Bedolfly
g edousr mdazoq - 900 = - HULBO YRHeMNod—4
- 09I ‘0= - S9=-E100 SEEXLOUHILY)
oz - HELBEOUEL H023[] -
L5'0 - LS°'D 0£*0 - HRIOMIHE X023 -
0'¢=<*T 0°¢=0£°*T 2s‘0-€2'0 - ¥BHION T09LLD -
e i = o - = — B b ——
: - s : *zfo/m : S
3 : - : & ¥ BIu: D
R w0} *huuHdiiShO/M € AEOATop ydns :
L nwuua. b s Sprufda:  ediqrad: sikdy :  edsarud memdezew
Imn_..hu_u.uu HLHSHEIEB s 9L30H - H
: : =Qooouo BeEMJAmOd][: :

¢ BUuIQE]




308

NpUMEHEHHE JIONXEO OHTH JMONONHUTEIBHO M3Yy4eHO.
CTeKNOTKAHW ABIAAWTCA MPOYHHEM M HAZEeKHHM MaTEpDl-
aJ0M .

OBPATHHH ®UJBTP APEHAXA [JIOTUMHH
KAPKHIAHCKOTO BOAOXPAHUIHMIIA

KapkHAaECKOE BONOXPAHMAMmE, PAcNONOXeHHOEe Ha
p.Xyeacait 3 Gepraucroit o6iacTH, HAJIMBHOIO THMA, CE30H=-
HOPO DPEryAMPOBAHMA, MMEET IaleYHAKOBO-NEcYaHyw MIOTHEY
¢ MOEHHM CYIVIMHWCTHM 2KpaHOM, HauGonbmeff BHCOTOR 63 M.

B ocHOBaHME MIOTHHH = AJINNBEANBHO~NPONNBHANEBHAR
CIOMCTAA TONWA CYMIHHKOB, cynecei, I'paBHd d TaledYHHKOB
ofme#l mommEocTHEO A0 I7 M, MOZCTHAaeMad KOHIIOMEpaTaMH.

3aMpoeKTHPOBAHHOE K BHCTPOGHHOE APEHAXHOE YCTDOi-
CTEBO MJAOTHEH C HeRayeCcTBeHHEM (UIBTDOM crnocoGCTBOBAND
BHHOCY MENKHX YaCTHI W3 OCHOBAEMA W TeJa MIOTHHH, 9TO
NpUBENO K 0OpasOEanMio OONBUMX NMDOBANBHEHX BOPOHOK B HME-
He§l ee JacTH Oepex APEHAXOM.

B pesynsTarTe HATYDHHX M JaGOpATODHHX MCCAEz0Ba~
HKY, RPOBEACHEHX ¢ UENBN JNUKBAAANKM BHROCA MENKMX YaCTHIN
W3 NAOTHHH W €e OCHOBAENA, OHJIO NPEANOKEHO YCTDOMCTEO
HOBOTO JpeHaza Ha (ollee BHCOKMX OTMETHKAX C HOBHM (QUIBT-
POM, 3aNPOEKTHPOBAHHHM B JaGOpaTODHK.

PacnonoxeHdeM JnpeRaxa Ha 0ONee BHCOKHX OTMETKAX
yeTpaHAETCA ABMXeHHe (PUIBTPANEOHHOT'O NOTOKA BAONB CymeC-
YaHHX NpPOCJNOER ¥ ralevyEdra, T.e. KOHTAKTHAA (QUIBTDaNMA.

Ilng GMABTPE pPACCMATPABANIOCH HECKONBKO COCTAROB
I'DYHTOB, Kak Haubonee JemeRWii GuN MpeziOXeH MeCTHHE
I'pYHT, pasjieleRHH}l HA TDaBESCODTMDPOBKE, - B20DBAHHHH
KOHTIIOMEpAT IeBporo 6opra naoTAH. Cocras QUALTPA NPHBE=
NeH B Tabn.l.
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B xauecrse BTOporo cmos GHI NPHEAT OTCEB KPYMHHX
. @paxnuii nocne nepepaCoTKM B3OPBARHOTO KOHINOMEpaTa, KO-
. TOpHI MO CBOEMY cocTaBy He OGeCHEUMBAN HENpPOCHNAEMOCTE
B HETO NEPBOTO CIOR (PuabTpa., Apyrue TDPYHTH TpeGoBanu
OYeHD OOCJNBNO} nepepadoTKM, NOSTOMY AJAA OCGecNeUeHHA He—
npocCHNaexocT MEXIY I u [I croAMM OHNA YIOEEHA CTEHIO=
T#vaHEs CCT3-6.

' Mpr moaGope duarTpa GHAM NPOBEXEHH ONHTH MO NpPO-—
BEPDKE patoTH I CNOA COBMECTHO C NHIEBATHM [ECKOM ¥ IO
3aWleHND CTEKJIOTKaHM,

[lpoBepka Ha 3auieHHE NPOBEJEHA C IABYMA IDYHTAMM -
B30DBaHHHM KOHIVIOMEDATOM, YIOXEHHHM B HM30BOH HIMH IUIO-
THHH, o MNHIGBATHM NMECKOM OCHOBAHMA.

llaHHHE N0 pacCMOTPEHHHM T'DYHTaM MpEeACTAaBICHH B
Tall o>

Pe3ynpTaTH OMHTOB N0 W3YYEHWMH I'DYHTOB M NPOBEPKE
. pa6oTH QUARTpA OPEZCTABIEHH B TalOl.0.
OmuTH MOKA3&JIM HAJEXHyO pasoTy NPEeANOXEHHOTO (Hib-
. mpa, B I9%6 r, ApeHax MAOTHEH OHJ MEPECTPOEH B COOTBET-
CTBUM C NpeAlOXeEMeM NafopaTOpHM, NOCIE YEI0 NMpeKpaTHAMNCE

BHHOC TI'PYHTA M8 TeNa MIOTHHH M O6DA30BAHME NPOBANBHHX BO-
POHOK.

SAIMTHHY CJOH HAMOPHOIO OTKOCA

CTPYEHANPABXAKIUX JAMB TAXMATAMNCKO!
[JIOTHHH

B roMnoHOBRY TaxmaTamcKoff IJIOTHHH BXOZAT CTpyeHal-
paBnfApnyMe KaMOH NPOTAKEHHOCTHD X0 4 KM, JaMOH BHIONHAKOTCA
i3 mMaTeéphana, HaXOZAMEIOCA Ha mecTe, MOSTOMYy DABAUYHH MO
‘cocTaBsy. I'DYHTH, cuarapmue aaMOH, cna60 yCTOHuMBHE H Tpe-
GypT HaZEKHOI'O NMOKDHTHSA, KOTOpoe ofecmeduBano OH UX QHIE-
'TPALlMOHHEY® YCTONYMBOCTE NPH OTTOKEe QUIBTPANMOHHHNX BOZ.
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[loxpsTe NPEANONATAETCA BHIONHUTE TPEYTOJABHHMH KEJIEe30~
GeTOHHHMM MIMTAMH M3 MMHEDANBHOTO MaTepuana.

JzuEeHHe NOTOKa BO3MOXHO BAONG faMl, T.e. M0 KOH-
TaKTy CTERJIOMATepuas - I'PYHT, M3 I'DYHTA B KpPENJNEHUE M
'Ha000pOT.

B naHHOM clny4yae TpyHTH, clrarapmie Ramly, Xapax-
TEPU3YNTCS CAEAYONUMM COCTaBaME (TatN.7).

TaGauua 7

L opakuun (M), % MO Becy

E - ] = ] G
HT : *0,25.:0:15 0,10 30,05 ;0,01 3 '
& 10,25 30)15 10,10 10,05 {0,01 $0,005:0:00°
Meaxo3epHi-
CTH n&gun 3,47 31,19 25,28 37,97 1,12 0,37 0,60
Cyrampoxk I - 1,79 2,60 3,74 64,72 24,64 2,47

CyraMuox 2 = 0,43 1,25 3,93 65,56 25,50 2,33
CyriuMHoK 3 - 1,74 1,09 1,09 51,00 42,86 2,22

Ha Bce Buau AedopManuil M3yYeH MENAKO3epPHHCTHH me-
COK, CYIWIWHKM K&K CBASHHE IDYHTH MPOBEPANACH NUNb HA

yCTORYMBOCTS NPH ABMXEHWMH BAONH KOHTAKTA CO CTERIOMATE-
puanamu. PeaynbTaTH M3yueHEMA I'PYHTOB NPUMBEZEHH B 7a01.8.

TaGnuua 8

'pazineHTH KDHUTHUECKHE
BHIIOD ;EE@QDBHH .ROHTaKT

JII L L]

ENRO3EPEMCTHI Mecox 0,75 2,0 0,75

]

2o
JYTIRHOK 2 - - 342
' 2,1
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KoapbuumenT dunerpamuu necrka K=0,003-0,005 cm/ceK.
JBUXeHME IIQ KOHTAKTY M3y4Yalnochk ¢ MuHepansHOif BaTo# M=250
n M=300, B KoTOpOit GurymMa I7,7-=I9,8% u BriapueHuit IB=2I%
(Kyanpoxcruif 3aBox), mpomyckHas cnocoGsocTs BarTs K=0,05
cM/CEK.

CavHM HeyCTONUMBHM B OTHONEHWM KOHTAKTHOW PUIBT-
panu¥ FABIAETCA MENKO3EMMCTHIl Necox, NMO3TOKY APyIue BHO-
PaEHHE K PAcCMOTDPEHHD CTERMOMATEeDHaNH H3Yy4Yanuch TONBKO
C NecKOM. XapaKTepPHCTHKA DTMX MaTEeDHAAOB IIpHMBENENA B
Ta0n.9.

CTEeKTOBONOKHO, MMHEDANABHAA BAT8 W CTEHJOTKaHb XIy-

TOBA&A CO NTANENbHHM YTHKOM Kak HaWOo0Jece TONCTaf, [pOBEDf=-
lluch HEA CEATHE B KOMIpEcCHMOHHOM npuGope., Cnolf cTeknoBO=-
JIOKHA NPH HATDY3KE, COOTBETCTBOBABUEH BEcy MAMTH, 3HAUM-
TeIBHO YMEHBNMACA B TONMMHE ® B NMPOMyCKHOH CMOCOGHOCTH,
a Npn HaTpy3Ke 4 RTfEHE ¢ 40 wm yMeHBUMJICA JIO 3 MM C IOI~
HHM HapyuUeHHEeM CTDYKTYPH M CHIBHHM YMEHBHEHMEM MpONMyCKHOI
cnocoGHOCTH. [IpMMepHO TO e MPOM3OWNO M ¢ MHHEpalbHO# Ba-
Tol. OTM ZBa MaTepuana He NDPUTOAHH B MOACTHIANMUKE choit mo
HENOCTATKY MPOYHOCTH ¥ NpOmycKHO{t CcnOCOGHOCTH.

XryToBafd TKaHP YMEHBIMIACH B TOMMMHE C 2 Z0 I MM
C HE3aMEeTHHM YMEHBUEHMEM MPOMYCKHO# CNOCOGHOCTH NMpH Har-
pPy3Ke 4 ET/EHET

YeTHpEe CTERNOTHAHW, NDPUEBEZEHHHe B Taln.9, M3yuya=
AHCH COBNMECTHO C MEIKOBEDHHCTHM INECHOM HA M3MEHeHMe (uir—
TPAUMOHHO| YCTOHYUBOCTH I'PYHTA C THAHED, HENOATANINBAE-
MOCTH M He3aWiIAEeMOCTH TKAHH,

Pe3ynpTaTH HCCIEXOBAHMS CTEKNOTKAHEH# ¢ TDYHTOM
ZaHH B Taon,.I0.

Koahpunue vty dUIETpagmu OZHOTO I'PYHTA M IDYHTA CO
CTEKJIOTKAHAMM OCTaBaNNChE OE3 W3MEHEeHUA, T.E. CTEKIOTKAHK

HE OKasSHBalM BIVMAHMA HA I'PYHT, HE YMEHBWANH ero NpomycK-
HOJi cnmocoGHOCTH,. TKaHM NMOC/e ONMHTOB OCTABAJNNCE YHCTHMM,
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He3aWIeHHHMHM .

Ha KOHTaKTHYD QuUABTpAUKN NPOBEDANACH camad Iraag-
KaA TRayp (Tacdn.I0), KOHTAKT XOTOpoi ocraBancA ycrolum-
BHM NpHM PPAafIMEHTE DaBHOM 2; KOHTAKT ZAPYI¥X TxaHed Tew
gonee ycTOMUMB GrarozapR WEPOXOBATOCTH.

Bce crexnomaTepUand, ZAHHHE MO KOTODNM IMPUBEZE—
HN B radn,IO0, pexomeHZOBaNMCH B S8MUTHNA Ccnof crTpyeHan-
paBaApNUX AaM0 C npezBapUTesEHON NMpOBepROM MX HA I'Mppo-
AMHAMWYECKYD HaTPY3Ky B BONHOBOM Gaccellie Ha KpymHOMac-
mracHoit momenu. I[locne nMpoOBepKK MOATBEPAMIACE MX NPUTOJ-
HOCTH, HO OHN poGaBieH 3amMTHHY ciolt B I0 cu M3 MecTHO-
ro necKka NOBepX THaHed ANA NPeXOXPAaHEHHA MX OT MEXaHH-
YECKHX YZ8DOB B IEDHOJ CTPOMTENECTEA.
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l.H.AIMEB

HEKOTOPHE PESYILTATH JABOPATOPHHX UCCIEZOBAHME
HOBOIO THIA BOZIONPUEMHMKA B ®EPTAHCKO[ CXEME BOZOSABOPA
LA YCHOBU{ I'MAPOY3JA HA p.MARIACY

lps ocymecTeBnennd 3adopa BOAH H3 DPEeK B HPPHIANHOH-
HHE KaHalH, B NMOxBOZAmMe Kamamd [9C ¥ AuA Apyrex Hyxj Ha-
pOAHOTO X03fllcTBa, OZHAM M3 OCHOBHHX TpeOoBaHE#, OpelbAD-
IfeMHX K BOA03a0OpDHOMY COODYMEHMD, HBIAETCA 3amMTa BOAO-
NPHEMHMEA OT NOCTYIUIEHHWA B Hero AOHHHX HAHOCOB, TPAHCMOpP=
- rHpyeMux pexo#f, OcoCGerHHo CGonrmue 3aTpPyAHEHHMA BCTpEYanNTCH
MpH BOJO3al0ope Ha MPeATOPHHX yYacTKaX CpejHeasHaTCEHMX Dek,
XapaKTepUsyouAXCH SHAYATENBHHMM KONEGAHMAMM BHYTPUTOZOBHX
PACXOAOE BOAH H TpPAHCOOPTOM CONBWOI0 KONHYECTBA AOHEHX Ha-
HOcOB,., [lMpoxoe pacnpocTpPaHeHMe 3AeCh NMONYUHN fepraEcKui
THO BOjo3alopa, OCHOBAHHHH Ha NMPHHMOENE HMCOOAR30BAHHA HONE-
PEeYHOM HHPKYAANME MOTOKA& INA COpPBOH C JOHHHMH HAHOCAMM,
Kag nokasaza NpPAKTHEA, 9TOT THN BOAOHAOOpAa XOpOmWO MpPMCHO=
CO0NEeE K MECTHHM I'MAPONOTHYECHHMM YCIOBHAM M N0 CPAaBHEHHD
¢ OcTAIRHHEMM OOJieeé yCOEmHO CNpaBAASTCA C 3azadell samuTH
BOZONPMEMHMKA OT AOHHHX HAHOCOB, OCOUEHHO B NMABOAKOEHE me-
PHOZ .

[lepeHe XOHCTPYROUM QepraHcKOr0 THMa BOZO3a060pa, KAk
NOEA&3any MOZelNBHHE MNCCNEZOBAHHA H IERCHAyaATANMA NOCTDPOEHHHX
coopyxeruit, odecneuusanT 3a6op BOAH (e3 3aXBATA B BOAONpDH~-
eMENE JOHHHX HAHOCOB NDM BOA03a0Ope, He npeBHmapmeM 60% OT
pacxoza BogH B pere [ I /.

KpneonunefiEoe NOZABOJAWEE pYCHAO, PACCUHTHBaEMOE
o0wYRO Ha pacxon 3-I0%-HO#f oGecmeyeHHEOCTH, padoTaeT NPH
STEX ¥ GONBENHX pPACXOZax, AOBONRHO XOpomo OoCecneqyuBasd HE-
TEHCHMBHYD MONEPENHYD OUPKYIALMD MOTOKAE.
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C yMeHBUEHMEM PACXOZ0B BOAH B PeKe WHTEHCHBHOCTE
. nomepevyHOR WMPKYJNANM B MOABOAMEM DYCN€ YMEHBUAETCH,YTO
. 3aMeTHO CHEXAET abfeRTHBHOCTE GE3HAHOCHOT'O BOZO3alopa. B
$TOM CAYyYae COOTBETCTBEHHO MOBHWAETCA W MPOLSHT BOXO3a~
gopa.

lanbHeMee yCOBEDPHEHCTBOBAHUE MOAYYWI peprancKuil
TUN 20703a060pa,B CXEMy KOTODOTO BHECEHH HEKOTODHE H3MOHE-.
HUA ¥ NONOJHEKHMA, HANpABAeHHEHE HA NOBHmEHWe NpPOLERTE
~ (esHaHOCHOTO BOZO3a00opa, B 4aCTHOCTH, MCKyCCTBEHHO yCH=
- IIeRa NOMepevHan UMpKyNALHA NOTOKA C MOMOMBY HOHHHX CTpye—
HANPABNANEMX MOPOTOB PasAHUHHX KOHCTPYKIKH (RpEBONHHEHHHE
M npAMoNKHefiHHe B nuiaHe, I-o00pasHHe, "peaRTHBEHE", CTYNEeH-
garHe ¥ Ap.), KOCO HANDABNERHHX K MOTOKY H PacHONOXEHHHX
nepes BOAQUPHEMHMKOM, [IpMMEHEeHHe 9TUX NOPOT'OE NO3BOIHIO
MOBHCHTE NpONEHT GE3HAHOCHOTO BOA03al0pa B CPEeJAHEM A0
80~=90%.

Bucoxue noxasaTenu ranepeif mo TpasHcnopTy HAHOCOB
CHIM MCMONB230RAHH B KOHCTPYRIMAX NOporop-ranepeii, npex-
noxerEnx fl, A Huxurumsn /[ 2 7 u C.C.Xoxxaesun /[ 3 ] naud
feprauckolf cxenu Boposadopa. [0 ZaHAHM MOACABHHX HCCIEAC
BaHmit, 2TH KOHCTPYKUMH OOE€CNeYHBanT GeaHaHOCHH{ BOZO3a60P
npu npoumsEOoM pacxoge I0=-I5%. K OCHOBHHM HEZOCTATKEM HX
crnexyer OTHECTE TO, YTO, BO~-MNEPBHX, B NMpejciax MPOMHBHMX
razepel sa cyer BMETOBOTO ABMREHHA MOTOKA NMPOMCXOZMAT
' paMyuMBAHME IOHRHX HAHOCOB N YacTh WX BO B3BENEHHOM CO-
CTOSHWA MOCTYNAeT 4Yepes Mmopor BOAOMDHeMHKKAa B KaHAl.
Bo-BTOpHX, TMpUMEHEeHME MX OrPAHUUNBAETCA YCIOBMEM TPaHC-
MOPTHPOBAHAA DEKON ACHEHX HAHOCOB OMDEAENEHHAOTO MAKCH-
MaNBHOrO ZMaMeTpa. B YCIOBHAX HeGOABUMX PEH, HECYmix OT-
HOCHTENIBEHQ KpYyNHEHe JOHHHE HAHOCH, OOKOBHE OTBEDCTHA TIa-
nepeft He B COCTOAHMM NPONYCTHTD HX H MOSTOMY OyAyr 9acTo
 AaGMBaTHCH HAM OKBXYTCHA BOBCO 23BANECHHHME, 8 YBEAWYECHHE
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Xe pasMepoBR OTBepcTHl CBASAHO C YBEIMYOHMEM NPOMHBHOIO
pacxona, JUYMTHBAA YKABAHHHE HEJOCTATEM M OrDAHHYEHHOCTH
uﬁnuaﬂaﬂun H3BECTHHX KOHCTPYETHBHHX YCOEBEpUEEeHCTBOBaHHH
@epraicroro THma BOZo3alopa, & TAKXE C HENER eme OOodbue~
ro NOBHUEHHA NMpONeHTa 6esHaHOCHOTO BOno3aldopa, HaMM
npejuaraeTCcd HOBAA KOHCTPYKUHA BOAONDHEMENEA C HAHOCOOT-
BOZAmMelt ranepeefi.

CoopyReHHe NOpeAcTABAAET COOOH 3=npolNeTHHE LI09-
~DETYAATOD C HECEONBKO sarayoreHHuM gporrom (puc.I).
Ipoxoaswas B Texe fuwrlera ralepes HMeeT TODH3OHTANBHHE
BXON, HaxoxmuwuiicAd Ha AMHMM Hayana OHYKOB IO OCH CDEAHE~
r'o npoleTa. BXoz B rarepenw BHNOAHEH B BHAE BOPOHEOOC~
pasEore yrayOleHHA, OepeKpHBAEMOI'0 peueTHOH ¢ pa3MepaMy
fyeex 0,4 zuamerTpa rarepeM, AIA UBCEXAHMA SAKYNODRH
BXOZHOTO OTBEpPCTHA MMIABAKUMMHE OO JHY KDYNHHMH TelaMM
(kOpATH, SeNeHHe BETKH JEePeBEEB M Jp.). laneped MozeT
KMeTH JolHe POpMH CceveHMA. B KadecTBe ralepeM MOTYT HC—
MOXB30BATHCA METANANYECKHE TPyOH, KOTOPHE MO CPABHEHHD
¢ 0eTOHHO{ NMOBEDXHOCTHY MEHEBNE MOABEpPranwTcAd MCTEPAHHD
HAHOCAMM, B 9TOM cayvae dopma ceyeHHA ralepeM = RpyIiaf.
lazepes ycTpamBaeTCs ¢ HEOONBUMM YKAOHOM H BHBOJMTCHA B
ERXENY Oped NAOTHMHH,. [lepeEKpHBAE€TCA OHAa NMAOCKHM 3aTBOPOM,
pacnoNOXeHHEHM B GEpPETOBOM yCTOE BOAONpHEMHUEA. CeueHus
TAISePeH HEOOXOZMMO HABHAYATH HS YCIOBHA NMPOMYCKA ODOMHEB—
HOT'O pacxoja, CHOCOOHOTO TDAaECOODPTEDOBATE [0 railepee
MAKCHNMANEHOE KONKYECTBO MOCTYNAKEUX B BOAONDHEMHHK AOH-
HHX HAHEOCOE. Hpome TOro, pasHMepH CedeHMA JOIKHH OHTE HE
MEHSe MAKRCHMMANFHOI'O ZMaAMeTpa JOHHHX HAHOCOB, HOCTYIANMUY
B ranepepn. Ha MOZelH McCIefOBAHHOTO HAMH COODYHXEHHA ra-
AepeR MPHHATA KDPYTAOTO CEYEeHHA C AMAMETDOM OTRENCTHA 2 CN
(3 marype 60 cu), 4YT0 COOTEBETCTBYET ABYM ZHamerpaM HauGo-
Jee KPYNHMX dparuvit ZJONHHX HAHOCOB.
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Puc.l. BoponpueMEMK ¢ HAHOCOOTBOJAEEH raye-
peell B cocTaBe BOA03aGOPHOTO yauaa
feprancROro THma:

I- nnotHHEa, 2= BOZONPHEMHEK, 3= KpHBOIXHEHHOE

MoxBOAAmEee pycno, 4= KpuponmeelHHi I-o0pasHuit

nopor, S5- BXOZHAA BODOHKA B ramepen, 6~ HaHO=

COOTBOJANAA IaXepef, 7—- 3aTBOD ranepel.
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[ipnEATOE CcevueHHe MPA MCCHEJOBAHMAX B JAHHOM CIy-—
yae NponycKano pacxox BOAH, paBHHE 5% 0T MAKCHMANBHOTIO
pacxona Bogozadopa.

dra KOHCTDYKUME BOJZOODHEMHMKA OWiIa paapalforTaHa: B
nponecce MOAENBHHX MCCIEZOBaHME BOA03aCOPHOI'0 THAPOY3Ia
na p.MaliiMcy, nNpoBeAeHEHX B JNAC0pPATOPHM peryIMpOBAHHA
pycrosux mpomeccor CAHMUPH B 19 7-I1968 rr.

CTBOD NPOERTHPYEMOI'0 I'MApOY3la HAXOZMTCA Ha mpeg-
FOPHUM YYaCTEE DPEeKM NPH BHXOXE €6 M3 yuened, OrpaHAvYeH-
HOTO XONMMCTHMM BOSEHUSHROCTAMM, B WHDOKYD AONHHY, TeC.B
Havane KOHyca BuHHOca. I'maporpad peru mpefncTaBleH Ha
PHO2 .

MaxcumansEuil FaGnoneHsH#t pacxoy peku = 99,3 Hafﬂﬁt
(1926 r.) pauqeraua [%~moft oGecnevwerrocT® - I39 M ®/cex,
S#-nok - 87,2 u fcan.-cpennlﬁ YRIOH DACCMATDHBAGHOTO yua~
erxa pexu pased 0,01

PycnoBHe OTIOREHHMSA KTEpH3yOTCA GOnbmojf pasHO=-
sepuucTocTn ( & = Z,EL —§a§ﬂ 100), cpenmni#t AMamerTp HX
pasen 59,2 mm,.

HccuezoBanMA NMPOBOAMIMCE HA NMPOCTPAHCTBEHHOM pas-
xEBaemMoft mogenm B macmracde I1:30 H.B., BOCHpPOM3BOAAmEit
yuacTor p. Majinucy nporamesnocTsn 750 m: 500 M Buuwe H
250 m Euxe cTBOpa TrHppoysna, [IpoeKTHHYi BapHaHT I'MAPOY3=
Na CROMMOHOBaH N0 fepraHCKO# cxeme c Hpnnuznueﬂmuilﬂ-uﬁ-
PasHHM MOpOT'OM mepej GpPOHTOM BOZONDHEMHMXZE (DHC.3).

Oco0eRHOCTEN YCHOBHH paGoTH COOpPYREHUA ABIAAETCH
TO, WUTO BECH PACXOZ PEKM Ha 9TOM I'MApOy3le sadHpaeTcs
Yepea BOAONMPHMEMHHK B MDPUTANMOHHHE CHCTEMH, M TONBEKO B
KOpoTKEll MepuOj MHKOB MABOZKOBHX PACXOZOB IMWHEE BOZH
Pexd cOpacHBEawTCA B HHEHHJ Oned nunoTmEH, B ocTansHoe Bpe
MA B yuep0 HEeOOGXOAMMOT'O MO NIaHY BOZO3260pAa MPOMSBOAMTCA
BUAYHICHANE cOpoc MPOMMBHOI'O pacxoja Aif OTBOAA JABATAKD-



323

&

-
ﬁd—
M =

8§ 8

Foexodn boosr U wfeex
S

Puc.2. T'upporpad p.Maitaucy:

I~ ymorosozuull rox (I949), 2= cpemnuit
mo sopnocTH rog (1948), 3= manopopmEsil
rox (I938).

-Puc.3. Cxema MpOEKTHOI'O BapUaHTA I'MApOysna.
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IMXCA B PEKe ZOHHHX HaHOCOB,

[lorep® BOoxH HA OTBOJ AOHHHX HAHOCOB B NMEepHOX MAK—
CHMANBEOI0 BOZO3A00pA UENHKOM 3aBHCAT 0T 3djpeKTHBHOCTH
padoTH NPOMEBHHX ycTpolicTm,. [osTomy Hapsgy ¢ ApYIMME BOM-
pocanm HcclegoBaHWH 0co00e BHEMAHEKE YAENAN0Ch BHOODY EOH-
CTPYKIAK, Hanlonee SPPeKTHBHO OCYHMECTBIAMWEd OTBOX AOHHHX
HEHOCOB B yCHOBMAX ZefuumTa COPOEHHX PacX0X0B.

Hceneposanucs 4 papuanrTa ycrpolicTe no Gopsle ©
ACHAENH HAHOCAMHM B COCTABEe NPOCKTHOM KOMIOHUBKEM BOZOSa=
GOpHEHOTO I'HApPOYySAa,

Bapmasr I, [poexTHads EKOMDOHOBKA THApOysaa (nepex
BONOOPHEMAKRONM YCTDOGH KpRBOIMHeliHufi I'-oGpasuufi mopor;
pHC.3).

BapuaaT 2. Oraudaerca 0T mepmBoro sameHol I-odpas-
HOTO nopora cTymeHuatum koHCTpyKiME I'.B.CoGonmma / & 7.
Iig cOpoca MEHMMANBHOIO NDOMHBHOI'O PacxoZa CpezEEfi npo-
NeT MIOTHHH pasjieNed HA Niza npomera mupumo#.I,5 w 2,5 M.

BapuarTH 3 ® 4 OTINHYaPTCA COOTBETCTBOMNO 0T Ba-
pHaETCB I ® 2 HOECKOABKO 3arayOneHHEM HPOETOM BOZONPHEY-
HHKA M YCTPORCTEOM NEpen HEM HAHOCOOTBOZRmOR ranepem,
T.8. BBO)YCHHOM NpeznaraemMolfi HaMM KOHCTDPYEKHMM BOZONDHEM—
HHRa, [arepesm Kpyraoro nmomepevyHOro COYEHHA NpOMycKana
PACXOZ ITE?'HEIuaz. YT0 CcOCTABIAET 5% OF pacxQia MAKCH-
MANBHOTO BO703a60pa, PABEOTO 25,3 M°/CeK, BHYTDPOHEMH mra-
merp ee 60 cw, OMMTH NPOBOAKIAMCE IDH DASAMYHHX MPONEHTAX
BOJI0Ba00pa, HAHOCH NOZAPANHCE COOTBETCTBEHHO pacxopaM
BOZH COTXAcCHO Ipajpmia Jﬂ= ?’ {EE). NOXYUYEHHOIO B pe8yik-
TATS MONSNBHHX HCcHelOoBaHH{ OHTOBOI'O pPycHa,

[lpg mpoEBejedud OMHTOB OHNO SaMEYeHO, YTO MO Mepe
NOBHEOHHA NMPONEHTAa BOJO3A00pA MPOMCXOMMT NOCTENEHHMME 2a=-
Bal nmoporos Hasocamu, Tax, I-oGpasumii mopor B BapHaHTax
I n 3 oxasuBanca YacTMYHO 34BaNIEHHEM B cpeaHel croe
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yacTH npy koadpduumenTe Boposadopa =0,7, M HAHOCH NO
ofpasosaBmeficA MepeMHyKke Yepes NOPOT MPOEOCHINCE B BO=
ponpuenink. lIpy & = 0,9 I'-o6pasEuif MOpPOr MONHOCTED
SaBAMNBANCE ¥ COBEpiU€HEO HEe paboTan,
Cryneruarwit mopor nps roshdunuerte Bozosadopa

(/>0,8 wacTHUHC 3aBamMBancA B KoHneBok cmoelt wacrH,
losHwenRas CTYNEeHB NODOTa BO BCEX CNYyYAAX OCTARANACH
cBoGomHOM OT 3apaya. BO BCexX ONHTAX HaOADIANMCE CHON~
IeHHA Mepez DOPOrOM HPYOHHX QparOouif XOHHHX HASHOCOER,IpH
Hccae0BaHME BapHakTa 1 HaAGADAANOCH BEpPaHKpywmee xejllcr-
BHEe SaRpHTHX MPONeTOB MIOTHHH, MPENATCTByLIEE ABHXEHHD
HAHOCOB B IPOMHBHOE OTBEpPCTHE MIOTHHH,

locne sapazma mopora (I-00pasHOrO K CTYNEHYATOI'O)
JIOHANEe HAROCH HANMDABIANTCA B CPeAHMNE mponeT EBOZONpHEM=
HMKa, ABMIAACH OpH 970N y3kOR ycToliuweoill noxocoi
(pac.4). Taxoe jgBMKeHHe OOBACHAETCA TeM, Y10 BCHSACTBHE
NOGOBOTO yZapa NMOTOEA 0 NPAMHKAOMMA K BOAOIDHEMHHMKY 3a-
KDHTHIt NpoleT NAOTHHH, BOSHWKAET NMPKYAANMOHHOE TEYEHHE
¢ OGpaTHHM HAaNpaBIEHHMEM AOHEHX cTpy#. 3T CTDYH OTOpa-
CHEADT JOHHHE HAHOCH HA HEKOTOpOEe paccTosEMe, 00pasys
TaKnM o6pa3oM 30HY, B KOTOPYK He momgaamnT NOHHHE HaHO-
CH: OHM ABMTAOTCA B BOIONDMEMHEMK BAOIb I'pandn 3Toi "Ges-
HAEOCHO#" 30HH.

C Zpyroro Kpas BOAONDHEMHWMKA, 38 NOPOTOM B Ha-
yansHO{t, He 3aBalXieHHOH ee WacTH BO3IAHKAGT BHHTOBOE JBH-
XGHKE MOTOKA C MapannensHoff mopory TOPHSOHTANBHON OCHM
Bpamedns, JOHANE HAHOCH, NOZXBAYEHHHE DTHM BMHTOBLM TN0-
TOKOM, ABUXYTCA B CTOpPOHY INOTHHH FPAOAE nopora, [pomc-
XOLHT, TaKUM o0pa3oM, BCTpeda HANPABIEHHHEX APYTI' K APYTY
IBYX HOHHHX TevYeHMi, KOTOpHE COOMPanT ABHIra0MMECR AOH-
HHE HAHOCH B YSKYyW fonocy, Jra Noloca HE8HOCOB Hanpas-
naeTcA B cpehunil (B Aasuom ciayyae) NpoAET BOZOMPUEMHEKA.
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Puc.4. Mozers BOZOBAGOpHOTO THAPOY3INa
Ha p.Matnmcy (BapuasT 4). Kaprusa
ABEXEEEA ZOHHHX HAHQCOB B HAHOCO-
OTBOZANYD Taiepem:

I- mnoTHHa, 2~ BOXONDUEMHMK, 3= BXOX B

ranepen, 4= cTymeavaTHii nopor.
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Hcnonsaya TaROe COCPENOTOYEHHAOE ABUXEHHE NOHAHX
HaHOCOB, B mnpeanaraemoifi KOHCTPYROHM BOZONPMENHMKE HAHOCO-
OTBOAANKE TYareped YCTPOMAM TOABKO NEPEeX CPERHUM MNPOIETOM
ero. lIpk yuespmeEM#® o0mero pacxoza BOAH B Dere NOHHHE Teé-
YeHHE SHAYMTENBHO OclnafepapT ¥ HAHOCH 3a MOPOrOM ABKI&ADT-
cA Gomee wMpoxoR nmoxocolf, B aToM ciyuas mepexsaT AOHEHX
HABHOCOB B TIalepen AOCTHIaeTCA C MCHONB3IOBAHMEM ITPUHLMOA
OTEIOHOHMA AOHEHHX CTpPYH K CEYEHMD C BO3pACTADOMMH NOrOH-
HHMH DAGXOJZIAME [pH MepepacnpejieNeHHMM DacxXozoB BOZH B MO-
NepeYHOM HaNpABICHUM,.

Jna ZOCTHXEHMA 3T0r0 cpefEEit NpolneT BOZONMPEEMEMKA
HeofXOXEMO ZepXaTh B MONHOCTEY OTKPHTOM COCTORHHMM, a pac—
XOZ BONN DEryaAWpoORATE NyTeM MAHEBPMPOBAHHA 3a8TBODAMH
Rpaftiux npoleros. OCHOBHO{ pacxXof BOXH COCPEZOTOYMBAETCH
B CpezHeM mpoNeTe, 3a CYET Yero NMPOHCXOAHT OTEAOHEHME
KpafiinX ROHFHX CTDPYR K OceBOW IMHMM, H BMECTE C HHMA
HANPABAAOTCA ZAOHHHEe HAHOCH, T'Xe OHH NEPEXBATHBADTCA 3
rajiepen,

lo pesyasraraM OMHTOB COCTaBAeH rpadur, KOTODHM
xapakTepusyer padoTy Kaxporo M3 Mcclej0BaHHHX BAPHAHTOB
(prc.5). Kax Bugum w3 rpafura, ¢ ycrpoficTBOM nepey B0=
EONPHENHMKOM HAHOCOOTBOXAmEH rareper SHAYHTENRHO OOBHCH=
nack abbeETHBHOCTH PaGOTH T'HApPOy3Xa: (esHaEOCHHH) BOZO3&~
Gop cocraBafeT nOpAERa 95%.

9berTHBEOCTS padorH TMApOyala eme COMbNe NOBHCH=
1ach NpH TTEPHOKAYECEOM BEIDYEEMA B padoTy HAHOCOOTBOAS
meil razepen. NOABOAANEE PYCNO MpA STOM BHIOMHANO (YHKIHM
OTCTOlHHKA, B KOTOPOM IpH CO3JAHME MOAMOpa NpOMCXOREIA
AKKYMYNAIMA AOEHHX RaHOCOB, Tax Kar NI SREYMAAINHM Ha=
EQCOB B BOZONPMEMHMK MOcTynana WmcTafd BOAS, 70 HAHOCO=
OTBOZAmMAR Talepef B DTOT NEpHOA S&KPHBANACE.
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Gopa Ha wmogens MaltnwcyHcKOro IMzpo-
yaia.
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Mo uepe sanonnesEs AEKYMyIHpYREEH eMKOCTH Dpama
IOHEHX OTIOXEHRH EAXBMTanach K BOAONDHEHHMEY ¥ B Momepe
OIM3KOTO MOAXOZa ee K JOEHOMY HOPOTY BKINUANACE B py
Ty rafepes, ¥ NOCTENCHHO CHAXENCH MOANEDTHH TODEIOHD pom
ZH 10 MCXOJHOTO YDOBHf. g

B ra0mmne MpUBOAATCA DPEBYNBTATH ONHTOE. ]Ipu
puozuyecrofl padoTe HAHOCOOTBOAMUEH raneped CesHar
poxo3a6op OuN TNOBHUEH Zo 97-98%. |

lipu padore ramepen B HATYPE GAMHCTBEHHHEN SATPyl~
HeHHEM GyAeT OnpeZeXeHHe MOMEHTA MOXXOAS IDRZAN NORMMX
HAHOCOER E NOPOTY BOZONDHEMHHEA, '

TUTEPATIPA |

I, Yuagos A.ll., Homoxos B.H., fikmrac H.A. 'HusxoHanmopxse
pojiosa00pENEe y3iIH fepraHCEOro THOA, Tammnn,
Hag-Bo AH YaCCP, 1962, |

2, Hugurue fleA, JadopaTQpEEE MCCHENOBAHMA zaprmcm
NOBOBKH BOZ08a0ODEOTO yaaa Apsick-TyprecTane :
gaHama Ha p.Apucs, Buanerens HTH CAHWAPH, lf’ e
Taukenr, 1958. 2

» Xoaxees CoC. HKoHCTPyRUMH, YRYUUSOWHE pozosasop 4 e

ckoro Tuma, "Ham, AH JsCCP®, smmm.I, 195,

4, CoGonur I'nB. JMOHARE DRPEYAAMOHHHE mopor, KaK
HaThbHOE CPeACTBO GOpEOH C HAEOCaMK HA KAHANAX A
BOA0BA00PpHNX ysaax, "MexauMasuu# H SJcH
KA TODHOTO 3eMIENeNMA ¥ KHBOTHOBOACTEA")
k3.
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YIK 627.1

O HEKOTOPHX QOPMAX DEPEIOBOH NEGOPMALIMM
[P TPANOBOM IBUXEHMA HAHOCOB
0 HABJONEHWSM HA MOJBAH p.AMYJAPHH

AM Myxanegos, B.Co.llamuieskos

Tpyau CAHUMPH, Bun,II7, 1968

B craThse OMMCaHH BH3yansEHe HAGANAERMA DASMHBA
Oeperos WpH MOJedipOBaHMK ToAMYDHCKOTO BOAOXDAHWIMMA
HA P.AMyZaphe B MCCHEJOBAHKAX, NPOBEAEHHHX HA NPOCTpaR-
cTBeHHO® wojexm B I967Y r, M DycmOBOM JOTKe - B I9%6 I,

PeayrpTaTH ONMHTQB NMO3BONAKNT BHACHMTE HEKOTODHE
ameMeHTH ZedopwamMM MONENBHOIQ pycNa NPH TI'PAXOBOM ABHEE-
HVMH HAHOCOB, KOTOpDHE XapaxTepuMsywT OIMH M3 BEAOER Oepero—
Bolt zedopMammm ( paswuB Oeperos).
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YIK 532.54

IPMMEHEHAE TEOPHH MCTOYHEKOB M CTOKOB
IPY PENEHUM BAZAYH OF OBTEKAHME MOTOKOM XHIHOCTH
CKBO3SHOM NIOPH (PRUETKH)

AM Myxaweznos, P.YpRuHOGaes
Teyau CAHMUPH, Bun.II7, I968.

PomemMe 3a83aY MEXSHEDHOE I'MAPDABIHKK CBA38HO C
YCTAHOBIEHNEM XSPAKTEPA DPACHPENeNeHHA OCDOAEeHHHX CKO—
pocreft ® ZamMe=uli MOTORA KAR MO BEDTHKANM, TaK ¥ HO
TOPM3OHTAmM, SEanMe pachpefelenuf CROPOCTeH M JABICHHA
MOTORA HMEET BauHOE BHAYEHHE JNA NPABMIRHOTO HpeZCTAD-
HeHuA Pu3HYecHOR cCYNHOCTH M yCTAHROBAEAMA 3IAROHOMEDHO=
crTelt ABNeHMil, NMPOMCXOAMAMX J CHEOSHHX HIOD.

Ha ocHOBEe TEODPHM MCTOYHMKOB ¥ MCTOKOB, HpHMe~
AepHOM AMMpuosnuen npr pemeHUR 3aKsvuil COTEKAHNA NOTO-
KOM OXMHOYHOI'O NUARAADA, HAMM paccMOTpEeERO OOTexaHMe mO-
TOKOM RNJIKOCTHM CHCTOMH IMIMHZDPOB., BHBOZMTCH ypaBHEHME
pacnpeieneRMs CEOpOCTed ¥ AaBienuii  MOTOKE NMpH HAIHIWH
CHCTeMH H3 ZABYX IMINHAPOB. 970 JAI0 BOSMOXHOCTH YCTaHO-
BUTH 38BHCHMMOCTH, MNO3BOAANMME ONPEACARTE BEAWYMHH CRO—
pocTeft moToORa K mepenay yposHeil,co3naBaenHe CKBOSHOH
mmopofl, & TAEXe TEAPOZWEAMMUYESCKYR CRIEY OOTORA, Ae#cTBYR-
IyD HAa CcBam.



335
JIK 627.1

HEKQTOPHE BOMPOCH TUAPABNMKI CKEOSHUX WMQP

P.YprunGaen
Tpyams CAHVAPH, Bun.II7, I968

B padore paccuaTpHBaiTCR CKBO3HHE NMOpH, COCTOR-
WMe M3 BEPTUKanbHEX cBak (B BUAE PENETKH).

B peayneTare TEOpPeTMUECKMX NPOpacdoTOK K 3KCNEpHu-
MEeHTANEHEYX UccnejoRavuit yCTAHOBNEHH?:

I) xoad{MuKeHnT MecTHOI'0 COMPOTHBIEHHA CKBOSHHX
Wnop B 3ABUCHMMOCTH OT KO3(duuMerTa 3acTpOiKM, CTEMEHH
CTECHeHW s, WMPHHM NMOTOKA M OT yIAa YCTAHOBRM;

2 ) nponyckxafs cnocOGHOCTE CKBOSHHX WIOD;

3) cxoOpOCT: TEUEHMA NMOTOKA HMXE CKBO3HOE MOODH;

4) yror pacTexanUs NOTOKA B 3aBMCHMOCTH OT yIraa
YCTAHOBKK EMOPH ¥ OT APyI'MX (PaxKTOpPOB;

5) ray6uHa MecTHOTO pasMHBa MeXAYy CBafAMH, &
TAKKE B T'ONOBHOM YaCTH CKBOSHOU WIODH.

HoayyeHHHE AaHHHE MO3BOAANT C AOCTATOYHOH TOU~
HOCTHD MPOAHANN3HPOBATE M3MEHEHHWE TUAPABIMYECKAX Bl
MEHTOB NOTOKA NPH HAMMYAM CKBO3HEXX NIOD.
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YIK 627,5

OF OIUEHKE JCTOWYMBOCTH PYCEN PEK

B.C.lamuenxos
Tpyau CAHWUPH, sun.II7?7, I%8

B cratse pacCMATDHBARTCH BONDOCH YCrofNmBOCTH
pycen pex. JasTch jUswuecxoe OOOCHOBaNMEe M BHPAXEHHE
HOXMYECTEeHHEX MOKasaTeneff, KOTODHE MOI'YyT XapaxTépi-
30BaTs ycrofiunBocTs pycen. IpepizaraeTcR NpH MSyYOHNM
PEE H OTIENBHHX WX yYACTEOB OLUCSHHNBATH YCTOHUMBOCTE
pycla N0 HANOREHHO} B CcTaThe MeTONMUKE,
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gAHOCOHECYUeTo MOTOKA, MpH DTOM OTMEURETCH 0COC

oTHeNsHHX DPAaKHit HaHOCOB, CHOCOGCTBYNNMX N E

saEvp pycla. Ha IpEMEpe aNyAaphHACKAX HAHOCOB NOKA3E ara
s

¥eTOIKKS BHJ(ENeHNs M3 BCEro cocrasa pru:unﬁpaa X Ha
HOCOB; ZAETCH YTOUHEHHOS WX ONPEACACHME. ,
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METOMMKA ONPEAEIERMA [IOMANEM KUBSX CEYEHHE
B SAIIAEMHY BOAOXPAHHIMMAX

B.C.Jlamienxon
Tpyam CAHMMPH, 3un,.II7, I968

Cratsa cogepsmuT TeoperMYecKuli BHBOA PACUCTHHX 3a=-
BHCHMOCTEfl ANl BHUMCIEHNA DNONAJNH CEYeHMA AKKYMYAHpPOBAH=-
HHX B BOXOXpAHHINWE HAHOCOB, STOT BEBOJ - ZamrHellmee pas+
BHTHE NpeANONOReHHE aBTOpA N0 ONPEAENEHM® DPASHWYHHX X~
VAKTePHCTHR BANIOHNA BONOXPAHEINN.

Ha pcHOBaHUMH NMpPejlOXSHHOrO panee “meroga oToeye-
HER" OTASNBHEHX YVACTKOR BOJOXPAHHNNN ABTOD COCTABISSY
YpaBHeHMme, BHpaxamuee O0BENM SaMNOHHA MONAY ABYMA CMEXHEME
CTBOpaMY BOAOXPaHMAMUa.

Hug yenopult nocrapnensofl sajaum 9TH pAcUeTHHE CMem-
HH® CTBODM cOaMmawTCcA HA paccrosmme I M, YT0 HOSBOXHET
MPpHHATE YCNOBHe PABOHCTEA BEeNWYNH NMIOMAXeR ITHX ABYX CMER-
HEX sonepevssx cevemull zojoxpanumnma, O6%ewm BaMieHHE Mex-
Ay ABYMA CTBOpPaMM WICHSHHO DPABGH IAOWMSKM NMONEPEYHOI'0 ceye—
OTHOXEHNY HaHOCOB NpPH BaHNGHNH,

lloxasarens cTENEHE OZHOTO M8 YIGHOB YPABHEHNA OXa=
8aXCf OMANDh MATNHN, DTO MOSBONAET, HOCNHEe DABIONEHNE YacTH
FHDAROHEA B DAXN, BaMEHHTE ero 0onee HNPOCTEM M JOCTATONHO
TOYHHM BHDAXEHHEM.,

B oxoHuaTeisHOM BMZe $OpMyaa JAAA OUDEJeNeHMS ILNO=
AN NOMEepeYHOI'D CeVEeHNH AKKYMYIHDYEMEDX HaHOCOB -HmeeT

cxexyouufl Bux: = Vil >

E=f ¢ (e % 1- &)

&

SAecs g- SauNeHHAA INOWAAS NONMEePEeYHOrd CeueHNS BOZO-
Xpamwrmia wepes [ XeTs
.-‘; ~ NpeZeNSNan INOWAXS SAINeHMSE STOIO Xe None-
DeVHHRA
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f = OCHOBAHME HATYDAIBHHX XOTapudMOB;

£ = rapakTepicTHRA 3aUAAGMOCTH BOZOXPAHWNMNA;
=i

Y - npenensno 3aunseumafi 06Benm pacueTHOTO YyaCTKA
BO ROXPaH RIHHA §
6= cTox Ba3PcleHHHX HAHOCOB B EMHMI]Y BPEMeHH;
- LOMA DcakNenws BAHOCOB HA DacUeTHOM yvYacTEe
BonoXpaEIIMIA B EAYANBMHA MOMEHT BPOMEHH
£ -5t
2
f"— MYyTHOCT: BOJH B pPacyeTHOM CTBOpE B HaYANbHHR

MOB4CBT BPEMEHH ;
J ~ pacueTnas GHTOBaR MYTHOCTS.
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HEKOTOPHE MOPPOMETPHYECKHE SABMCHMOCTH AMYZAPHH
B CPEIHEM W HUXHEM TEYEHHH

X A Mexarunos
Tpyzu CAHMMPH, Bum.II7, 1968

OcoGeRHEOCTED AMyZ8pRM fABIAETCA TO, UTO0 OHA HE-
ycToilunsa, OnyxzaeT B CBOeil mMpOKOil mefiMe BCIEACTBAS
GOJIBWOTO YKIOHA pexH (moiMu) ¥, CHeXZOBATENBHO, H3OHTOM-
HHX CROpocTeif moTOKa, B 2-3 pa3a mpeBHmanmux AONyCTHNMHE
AnA TpyETOB (HAKOCOB), KOTOpHE COCTOAT M3 necka cO cCpep-
Hett xpynsocrsn 0,25-0,I5 mM. Kpowe TOTO, pexa HeceT Or-
pPOMHOE ROAMYECTBO HAHOCOB, MNOCTYNAKHMX M3 €€ BEPXOBEEB,
H Onaroiapd BHNEYKA3aHHHM OCOCEHHOCTHAM pexuma, 2TH Ha-
HOCH HeNpepHBHO TPAHCIOPTHPYNTCA MDY BCEX pacxoiax DeKH.

Hayuenue mMoppoMeTpud pEK HAYATO CPABHATEIBHO HE-
IaBHO., ARANM3MDYA cymecTsyomue MOppOMETpUYECKHE 3aBHCH-
MOCTH I ECTECTBEHHHX MOTOKOB, MX MOXHO BHAENHMTE B LBE
IpynnH: smnupuueckme - tuna B,I.I'nymkoepa, C.T.AaTyHuEa,
C.U.Putruua ¥ Ap.; dopuyiau N.A.Bemuranopa, OCHOBAHHHE
Ha TeopUH pasMepHocTelt, MCXCAAWMX M3 OOMAX NMOJNOREHHH,
paspadoranrux eme B.M.JoxTunmt. OaEEKO, BCe HCCIEAOBa~
HMA B oOnacT¥ mMoppoMeTpHM NMPOBEAEHH NMPHMEHUTENBHO K yC-
JNOBKAM DABHMEEHX pex empomejckoft uactH CCCP, a TakKEe
ANA NPEATOPHHX ¥ I'OPHHX yY2CTKOB PeKe.

Yuurupafd ocoOfeHROCTH AMyZapbu, NpH OTHCKAaHMM MOD-
doueTpuyecHHX 3aBUcHMOCTEH MH NMONL3OBANMCEH (OPMYIaNH
M.A.BernkaEOBa.

lyrem awanusa ¥ OOpaGOTKA HATYPHHX JA8HFHX I'MAPaP-
NUUECKUX SAEMEeHTOB LA CpPefHEeT0 ¥ HHXHEro TedueHHs AMy-
ZIaDEM MH COCTaBANM MOpHoMeTpHUECKHE IABHCUMOCTH JJA CEMH
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K BONPOCY OLIEHKM PASMHBAIOUE# CIOCOEBHOCTH
PYCJIOBOI'O NOTOKA

AM Myxamenos, X.AMpuyxamenor, 0.A.KapmMoB
Tpyzu CAHUAPH, Bunm, I17, 1968

MEOTOOOpasue ¢OopMyN ANA ONpeLeleHHA HEDasMHBAD—
mUX cRopocTeif, ZAapmMWX peAyAETATH BHYMCIEHMit, OTIMYabD-
MMEecCH Apyr OT Apyra, CO3jaeT JHAYMTENBHHE TPYAHOCTH IJA
NpaBMNBHOTO BHOOpa TO# MAM MHO{ pacueTHOH 3aBHCHMOCTH .

B cBA3KM ¢ CONBEMM MPAKTHUECKNMM 3HAYEHHEM paccMar-
PHBEENOT0 BONMpPOCA aBTOpAMK NPOBEAEHH MCcleNoBAHWA IO
SKCMepHMEHTAaNAbHON NMpOBEpKEe HEKOTODHX 3apucHMocTeli. [IpH
9TOM B KaYeCcTBe DA3SMHBAEMOTIO MaTepuana MCIOIB20BANKCE
CceMb DasHOBMZHOCTE|! DABHOZEPHHCTHY HBEGCRA3HHX MeCYAHHX
M TPaBENMCTHX MaTepHanoB cpexpHeit kpymuocteb 0,165 0,40;
0,8I; I1,23; I1,72; 3,22 u 7,4 mu, [lowumo 3TOro, MCHONBI0~
Bajlack ® U3rape ¢ d'ﬁp = 0,77 wa, OoTIMYaDMAACA PUSHKO~
MEeXaHRYeCKAMH CcBOlicTRaMHK.

[[poBezenste uccneZOBaHKA, & TaKKe aHalm3 U 06oC-
NEeHHEe HEKOTOPHX ONYyGIMKOBaHHHX B MeYATH 3KCNEpPHMEHTANE~
HHX Z8HHHX NO3BOIHIM JCTA&HOBHTH, UTO PEENM HeDASMHBADMAX
cKopocTell OTHOCHTCH K KBazpaTUuHO#f ollacTH conpoTHBieHHif.

Pacuernas @npu:ma N0 onpeneneHun Hepaammnmx
ckopocrett Bupaxaerca U = 1,25V¢" (kd) 0s25 . popuy-
noit b.UH.CTyseinMunnKoBa, HO C HECKOIBKO ]TG‘IHEHHHH KO odfu—
uuenron (I,25 suecro I,I5).

[lonyuena u cpupu:.ma ;r,.na oOnpefenenua fuHanNK4YecKOil
cropoctt U, = D,IEEJ'Q_'

{iunucrannenna COOCTEEHHHX ONMHTHHX JlaHHHX, & Takxe
nanHex B,C.Knopo3a u N.K.HukntiHa ¢ pesayirTaTaMM BHYWCIE-



HUA TI0 NpEATATaEMOM 3ABMCHMOCTH
CXOZMMOCTE. R

Hccneposarnn, npnna;qum n Hersx *un
pacmpeneneHHA CKOpoOCTel W BaxoHa nuiﬁ:&j (B¢
7 yCTEHOBIEGHHOE Hauu TONOXEHWEe, UT0 m a3MHB
CKOpOCTEH ANf YACTHI NPaKTHIECKH INOOR xpmu e
(dgp > 0,I5 + 0,20 ux) oTHoCHTOR K KBAZPATHUEON OOZe=

CTH CONPOTHBIEHNS.
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K NPOEJEME OCBOEHUA MOMMEHHHX SEMEND
PEK NPEATOPHOR 30HH B I'YCTOHACEIEHHHX PAUOHAX
PECIYEAUK CPEIHEH ASUH

¢ ll.Mnaen
Tpynou CAHMUPH, Bun.ITI?, I968

CoepexeHHue mofiM per NpPeATOpHO# 30HH Ha pap-
HUHAX OYeHH DASBUTH B WHDHAY. OHE NMPEBOCXOAAT MOTPEOHYD
mupuEy pycen pex 3 I0-20 pas, Ecnu OTAeaMTE pycla pPeR
OT MoiM CKPOSHHMHM TETDA3ZHEHMH JamOaMH OI'paxJicHUA K pac—
OIaEMpOBaTh: OTTOPXEHHHE NOliMeHHHe y4acTKM, TO B NABOLKM
2T 3emI® OyAYT KONBMATHDOBATHECA MYTHHMHM BOJaMi, 3arpas-
ZIeHHHe pycna yraydsarca #Ha I=-I,5 m; uepes 2=3 roja nol=-
MEHHHE SEMJH CTAHYT He3aTanIMBAEMHMHM, TAK KaK I'OPHIOHTH
BOZH B peKax INOHM3ATCH, YTO YIYUWMT MOYBEHHO-MENHODATUE-
HO& COCTOfiHMEe 36eMEeNb HH3MEeHHOCTEH B pEeUHHX AOJAMHAX,CTDa-
AB0UMX OT GIM3OCTH CTOAHMA TPYHTOBHX BOX. [OABHTCHA BO3~
MOXHOCTE HMCNONB30BATH OTTOPXEHHHE MOMMEHHHE 3eMAM NOx
3EDHOBHE KRYIBTYDH, KODMOBHE TPABH ¥ CalH.

CoBpeueHHHe nNO{MH peK NMPeATrOPHOl 30HH 3aHMMANT
doxpume muomapu. Hanpamep, moitva p.UApuwK Ha DaBHMHE -
20 rHc.Pa, WMpPHHA ee KonelneTcA B mpexenax I-2,5 M.
Ecay 0TReaMTs PYyCAO OT noiMy, TO OCBOJOAMTCS OKONO
I8 THC.ra DOMMEHRHX SeMelh ZAA XO3AHCTBEHHOT'O HCMONE30-
BaHUA,

Cyxesve per gauMGamu OTIpaxfeHMs HCHIDYHT eXerof-
HHE MOTEPM EKYABTYPHHX 3SeMels 0T COKOBOW 2DO3MM; BO MHOTIO
pas yYMeREmATCA NOTepM menHo#t pevEnit BOAH Ha MCNApEHNE X
ORIBTPANKN, YMEHBNMTCA NOCTYINMEHHEe MEeCKa W3 PEeK B Uppu-
TAIMOHAHEG KaHANH M HAMHOI'O OONeruuTCs SKCNIyaTaUWs BOAO—
3a00DHHEX Y37IOB M APYrAX CCOpPYRGHM! Ha PEHaX.
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PESYIBTATH XABOPATOPHHX WCCAEIOBAHE
MAKCUMATEHOR TJIYBUHH BOPOHKM PASMHBA ¥ TIVXOM HNOPH

0.A.KamoB Rt
Tpyau CAHMAPH, sam.II7, I968 f

Jaf 0GOCHOBAHHOTO MPOEKTUPOBAHWA W HAZEXHOR SKC— 4
mryaTauuy IAyXo#l mIOpH Heo(XOAMMO B NEPBYN OYEPERs SHATH -.
pasMepH zedopManuit, BOSHMKADIMEe B PE3yILTATe MECTHOTO |
pasmEBa, HecuoTps Ha 3HAYMTENEHHE O00TEM BHNONHEHHHX paHee i
HccraepoBainit paccMaTpuBacMH BONpOC ZaleE 0T CEBOEro mnoji-

HOT'0 paspeleHNf.

PesyniTaTH NpPOBEJGHHHX HAME ONNTOB NOBBONHIE Ome~

HETH CTENeHD BIAMAHHA OCHOBEHX (AKTOpOB HA IMyOHHY Da3ME-
Ba, [pM OTHCKAHWE pacUETHHX 38BHCHMOCTEH MCMONEB30BAICH
TaK HasHBaeMHi KOSDIMMUEHT OTHOCHTENBHOH IMYOMHH BOPOHEH
pasuuBa K = -E—’“‘“

BIHAHWe THIPaBIMYECEKHMX SIEMEHTOB ITOT0Ka M KPYIHO-
CTH TACTHI, CAArapmuUX PycXO NMpH DeEMME HEepasMuBanmuX CKO-

pocreit, uoxer OHTE BHpaxeHO Enﬂamsgcﬁn NoTOKA (FL]!
o

i
wma  Fe < 0,35 Kg =497 F )
-0, T5 i

A FE Z 0,35 Kg = E,B:_":. Fz . BIusHEMEe CTENEHH
CTECEEHHA fL = —EE'- (rie B - muMpEEA pycla, l - 7JHEa mno- .
pH) XapakTepusyeTcha Oe3pasuMepHHM KoSppEmmerToM -7 ; yIia v
nosopoTa mmops 3 mnane ok (90 2 «30) - roasphunuenToNM
K ='{f din ﬂti; yrna HagRA9HE HANopHO# rpaHE MOODH -
roapdunmenTod K o =y cof @'; cremeHM HeONHOPOMHOCTH Ma-
TEPHANIOB § = —--5—5? NpuCNMXEEHO XaparTepusyeTcs Koopdu-
IUEHTOM $97s
K.zl
¥ “/’5_" - S
[ ]
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K BOMPOCY PACYETA OBHETO PASMHBA PYCJA
B MEJEONECYAHHX T'PYHTAX

BoAsCHDHIEHUKOB
Tpyaa CAHMUPH, Bum,II7, 198

B craThe OpMBONMTCH BHBOA pacueTHOft HOpMyNH MO
TCTAHOBICHKMY JIMHH pachnpocTpaHeHHA aefopmanm¥e pyclia B
MEeJAKONEeCYAHHX TPYHTAX B 32BHCUMOCTH OT BpPEeMEHE Da3MbH—
Ba.

B nmpexEux paldoTax pacyeT oluero pasMHBA peKO—
MEHNOBANCA BHNONHATE NO 38BHCUMOCTAM, B ROTOpDHE He=-
MBBECTHHM SJIEMEHTOM BXOAMNTA AJAMHA pasMuBa; MO Ramzoi
38JgHHOM XNMHe pa3MHPa NpOM3BOAUNOCE BHYMCISHHE 00BE=
MOB pa3MHBA M COOTBETCTBYRHEI'O BPEeMEHHM pasunpa, Hami
PEROMEHZAAUMY B BHAYMTENHHOH CTENeHM YNPOCTAT Opezuao—
RXeHHN{l pamee pacyeT o0mero pasyuHBa pycna,
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MPOTHOS ORIETO PASNHBA PYCHA B HWXHUX BBE®AX
HUSKOHATIOPRHX THIPOYSIOB

B.A.CrpHABHHEOB
Tpysu CAHUWPH, Bun.II7, 1968

B paGore BHBEZeHO ypaBHeHMe AcdopMamuu pycaa
AAA yenoBuif mOCTYNNEHMA W3 BepxHero Oneda HATDYIKH
moToRa pycrofopuupynomumn EaHOcaMM. Lnd yenosuit oGmero
pasMHBA OHO fBAAETCHA Oolee OOMMM 7O CDABHEHHMD C ypas-
HeRMeM zedopmanue, npeanoxensmM M.M.Jepu. [Ipx orcyr- X
CTBHM MOCTYNNEHMA HAHOCOB M3 BepxHero Oneda ¥ B cay=- %
Yyae yCTAHOBHBNEIOCH DEXUMA HNOXYYeBHOE YPABHEEHE Hmepe- g
XOZuT B ypaBHerwe lemu, 4

Ha ocHOBe BHBEZEHHOTO ypaBHeRHS JefOpMaENHM NO- '
NyYEeHd SaBMCHMOCTH, MO3BONAKMEE MPOTHO3KPOBATE OOMMH .
DA3MHB ¢ yYETOM MOCTYNJNEHWA HAHOCOB M3 BEPXHEr0 Ohefl.
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PEXMM PABOTH OTCTOMHEKA,
COXPAHAOUAA YCTOUGMBOCTS KAHAJOB B NECYAHMX I'PYHTAX

B.A.CRDHIEHUKOB
Tpysu CAHMUPH, sun.II7, 198

Wccmezopanuf, BHNONHEHHHe paHEe B Ia00paTODHM
TUAPOCOODYREHHH] CAHMMPH, mMOSBOAMIAM yCTAaHOBHTE, HTO
P MEIRONECYAHHX TDYHTAX MSIMUWHAA HAPDYSKA NMOTOKE BH3H-
paeT NIaHOBYP zedopwanmyn KaHala C MCEDUBIGHHEM IWHAMM-
yecKOoll oci. [pefnokeHH PEROMEHJaIMM IO ONpefeNeHHN
yoTolluMENX 3IEMEHTOB KaRala NDH BIOJHE OMpefeleRHOH
HAIpysKe MOTOKa HaHocaMy. U3iMmHEAA MYTHOCTE AOIKHA
OHTH 38fepxana B orcrToftHMre. [Ipu aTOM paspaGoTaEH pe-
ROMEGHASIMA MO ONPEAcNECHHN pa3Mepa DYCAOPODMUDYDINX
Bpaxnuit, samepEABAGMHX OTCTOHHMKOM., B CBA3H C 3THM
IpMBEACHN YCNOBMA YyCTOHUMBOCTH KAHANOB R M3NOKEH ME=
TOZ ONpejeNeHAA pasuepa M KONWYECTBA DPYCIOHODPMUPYNMHX
HAHOCOB, YT0 HEOOXOAMMO AAA HA3HAUEHMA PEXIMA DPACOTH
OTCTOHHKKA .
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K BONPOCY NBHEEHWA JIOHHWX HAHOCOB
HA KPUBOMAHE{AHX YYACTKAX PYCIA

l.H.AmHeR
Tpyza CAHWUPH, Bun,II7, 198

llBMXeRMe YacTHI AOHHHX HAHOCOB HA KPUBOJMHEHHHX
y9acTEAX pyclla mocie MOAHOrO (GOPMHPOBaHMSA NONEDPEYHOIO
NpofHMiIA XEA NPOMCXOAMT MO KPUBOIMHE!HHM TpAECKTODHAM,
napanielbHHM GeperaM pycia. [lomepedHas yCTOHUMBOCTSE
X IIpe 2TOM ofeclneyMBaeTCd PABEHCTEOM AeMCTBynmUX HA
YACTHIY NOMepeuYHHX CHI MPOTHBOMOJNOXHOTO HANDABIEHHA .
Tak Kak COOTHOmMEHME STHX CHN 3aBHCHT 0T AUAMETpa Ha—
HOCOB, TO MpH Pa3HO3EPHHCTOCTM BIEKOMHX HAHOCOB NpOMC-
XOAMT HX CODPTHpDOBKA B MOMepeYHOM HAMDARIEHHH: KDYMHOCTE
HX BO3pacTaeT OT BHNYKAOTIO Oepera K BOTHYTOMY, 4UTO M
HAONOZAN0Cs B OMHTAX APYTHX HcclegoBarenefl.

[Ipr MOZENBHHX MCCHEAOBAHMAX LOHHHX CTPYyeEHampap-
JAOIMUX NOPOTOR pa3NUYHHX KOHCTDYKOH{t B epraicKoM THITE
BOZ03a0opa HEOOGXOAMMO YUMTHBATE NPOMCXOAANYO COPTHPOE-
Ky ZMOHHHX H8HOCOB B MOABOAANEM pycie, KOTOpafd NDPE Ai¥-
TeNBHOM (OpMMPOBAHHN JZHA NMOJBOAANETC pycia cO3ZaeT He-
OIarOnpUATAHE YCAOBMA PafoTH XOHHHX NMOPOT'OE.
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PACUET ONTHMAJBHOA BHCOTH YCTYOA BOIOCHUBHO{ MAOTHHH

I.H.Banpuﬁ
Tpyau CAHUMPH, Bun.II7, I968

ApTopoM mpeznaraeTcd OCOCH| KpuTepMil ANA ONEHKH
obPEeKTUBHOCTY DPAOOTH HOCHOB Da3NWIHHX KOHCTDYKOMN, YUM=
THEAWIMH OAHOBPEMEHHO TIYOMHY BODOHKM pasMuEBa M €€ Me—
CTONMONOXeRMe, YKa3HBAeTCA, UTO C MOMOMED BBEIEHHOTO
KDUTEDUA MOXHO JNEeI'KO ONPEAENATH HanOOoNee DANUOHANBHYD
KOHCTDPYKIED HOCKA M COMOCTABIATH PAGOTYy HOCKOB, M3y4eH-
HHX ADYTRME HccleZoBaTelAaMM,., JAf OUANHADMYSCKOTO INaj—
EOI'0 HOCKE NDHUBOAMTCH TEODPETHUECKUil pacueT oNTUMANBHOMN
BHCOTH YyCTyNa BONOCNMBHOM NMIOTHHH M yraa ordpoca CTPYyM
C HOCKA,



YIK 627 95T

K BOMPOCY O ITIYEMHE MECTHOTO PASMHBA
B MEIROIECYAHOM PYCIE

Tymaros A.A.
Tpysu CAHMUPH, smn.II?, 1968

B cTaThe MBNOXEHH DPE3yABTATH N200paTOPHHX MCCHE=
AOBAEMH MO MPOBEPHE pacueTHOH 3SaBUCHMOCTH, HaljeHHOHR
TEOPEeTHYECKUM nyTew, COraackHo MCXOAHON CXEMH rayGuHa
pasuuBa B MemxomecuamoM pycre H=F( hmF;A;EL.ilf;j
[ 7 - 77, _/5 )r
rae f?m,- MaKcAManbHafg IMyOREa NCAXOARNET'O NMOTOKA;

& = yrox arakm; V[, — MAKCHMANEBMAR CKOPOCTH

' (ocpeZHEHHAA MO BEPTUKAI);

V, = CROPOCTH OTpaxeHHOH CTPY¥;
}/ = maHreHC yria pacTexadms CTPYH;
777 = BelIWdMHA 3aN0KEHMA O0THOCRE;
B Ge3pasMepHHi ROBpOUUHEnT.

OMIMpMYECKH YyCTAHOBIECHH 3SHAYGHMA ROSIPUIMEETCE
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K CIIEPIMEHRTATBEHO~HOMOI'PAGINECKHW PACYET
[TPOCTPAHCTBEHHON OUABTPAUMN B PASHOPOJAHOM OCHOBAHMK
BOJZIOBRIYCKOB U3 BOJOXPAHMWJIHI

Tl'opwros CM.
Tpyau CAHUUPH,Bn.II7,1968

InHaMMKa I'DYHTOBOTO MOTOKA B 30HE BOJOBHMYCKOB H3
BOZXOXPAHMNMI HOCHT ADKO BHPaXeHHHH MpocTpaRCTBeHHHH Xa—
pakTep. B fopunpoBaEMM TDYHTOBHX BOZA 33 COODyKeHHMEM yda-
CTBYDT Tar¥e QaKTODH, Kak KOHCTDYKOWA ¥ pasMepH COOpyxe—
HM#, KoHPMIrypamma OnedoB, reONOTMYECKOE CTPOEHHE OCHOBa~
HMA, TEApOIOTHMYEeCcKHe OcoGeHHOCTH pailoEa m np. ¢uIRTpa=
IMOHHHE pacyeTH B OCHOBAENM BOZOBHIYCKOB JOJKHH YUYHTH=
BATH YKa3aHHHe (axTOpH. i

Ozrak0 cOBpeMeHHNE METOZH pacueTa He OTpaxawT pe~
aNEHHX YCHOBMif mpoTexaHMAs MOTOKA, [l03TOMY NpHMEHEHME HX
B JAHHOM cXy4Yae OmMOOYHO,

B crarre maeTcA 0GOCHOBAHHHA SKCHNEePUMEHTalbHO=HO=-
Morpajuaeckuif pacueT NpPOCTPAHCTEEHHOH (RIBTDANME I'DYMNIH
BOZOBHIYCKOB ¢ yU4eTOM DasSHODOZHOCTM OCHOBAHMA, & TaKEe
OCBEmaeTCA METOIMKA M3YUeHHA NMPOCTPAHCTBEHHOH QMIBTpamMK
C pemeHmeM OCGOOmEeHHO!# 3azadM Ha ocHOBe MeToza SIJIA.

[loxyuenuue aBTOPOM SKCHEDEMEHTANLHHE HOMOI'DAMMH
NOSBONADT AErK0 ¥ OHCTPO OHPEZeNHTH DACUETHHE NapaMeTpl
NOTOKA: (QUIEBTPANMOHEHY HANMOP HA COODYXEeHHE M MaKCcHMalk—
HHE TIpPafMEHTH HA BHXOJE NOTOKA B OTBOAAMME RazHan Kayk ANH
HeZPeHMPOBAHAHX BOZOBHOYCKOB, T&K M BOAOBHIOYCKOB C Ape—
HaxEeMm,
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BINFME BITOROTO TOPHSOHTA TPYE ;,
BEEHAHGPHHH PENI TOTOXA B SOHE COIPH X

ﬂi‘.'mm, i l' -

B craTse A8eTCH DEHEHHE IIAHOBOH ua;a ]
OM¥ B OCHOBaHHU GHCTDOTOKOB~-NEPENnajos C m!m ¥,
TUYECKEX OCOGEHEOCTE! MECTHOCTH, NPEZNAracTCs TOX qHC
pOMEXaHNILCKOE pemeHne naaHoBO{t 3ajaun @nn-rpgm,
7ae NMOMHO OTpaxapmee KapTHEY NBUXEHAA NOTOKA nﬁ:rm
DATAIAX COOpyXerui. [onyueHHOE PEHeHME NO3BOIAET mdm
# OHCTpO Ompe;eNATH DPACIETHHE napaMeTpPH NMOTORS.
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K BOMPOCY O SABHCHMOCTH PASMHBAKMER ROHHOU
CHOPOCTH OT TIYBMHH MOTOKA

BeB.AKyIOB
Tpyzs CAHMMPH, Bum.II7,I968

Hemoxssys HamGonmee yunorpeOuTelbEHEe QODMyAH, NpH
OOMOWN KOTODHX ONpeleNfTCH CKOPOCTH NO BEPTHKAAH =
(I), (2), (3) n passusanume cropoctu - (4), (5), (6),
(7), asTop BHpasUN pasMHBAWNYD CKOPOCTH Yepes JOHHYW.
Ipn arToM rAyOWHE NOTOKA B HOBWX BHDAKEHWAX HE COKPaTH-
nach,CNeN0BATENBEHO , OHR BIMAEST HA BEIUYMHY AOHHOH# pas-
mMEBaRuWe#t crOpoOCTH.

Ipyroft Bompoec = HACKONBKO CIHBKHE PesyNLTATH
AaRT NPHHATHE B 00pabOoTKy POPMYIH.

PaccMOTPOHHHE 3ABMCHMOCTM NpPH XAHHOR MOCTAHOBKO
BOMpOCa COrAACHHX PeSyNLTATOR HE JAaNke
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K BOMPOCY O KOS®HUMERTE WEPOXOBATOCTH
PEYHMX PYCER (HA MPHMEPE p.YAZAK)

H.H -BTME

B pesynnrrare uaMepermii adcompTHOR mepOXOBATOCTR
pycia p.Yazex (YsGegucTaH), aBTOPOM MNOXYUEHS SaBECHMO-
CTi! CDEAHETO AMaMeTpa YACTRIO PYCAOBHX OTHOXCHHH H ZIMa-
merpa S5%Ho#f oGecneyeHHOCTH OT YJRIOHA AHA HA YUacTHAX
CTEOPOB, 370 NMOATEEDAMAO CNPABELIHBOCTE OCHOBHOTO HpHH-
uAna rejpasinueckoff xmaccuiuramum ropEsx pex M.?.CpuG=-
HOTO, corzacio roropoli xosddMuMeET WEPOXOBATOCTH HE-
naerch npasmol ¢yERmued yKIOHA AHA pycia, & TAKRe CIpa-
BeLMBOCTs BHBOAA B.H.I'OHWapora 0 TOM, YTO CDEJHOK BH-
COTY BHCTYNOR mepOXOBATOCTH ZHS DyclNa DEHM cIezyeT O
pefenaATs N0 pasMmepaM HamOolee KDYIHHX OTZeAsHOCTEH pyc—
JORHX OTNOXeHsKil, a He NO CPeAHEMY XHMAMETDY EX.

BBUJIY HAAWYHA EA DACCMATDHBAEMOM BOLOTOKE T'HMApPO-
MeTDPHYEeCcKOr0 CTEOpa, CHNH COMOCTABIEHH SHAUEHMA KO SGPu-
IWERTOB MepoxoBaTocTH /I , MONYYeHHHE M3 TAAPOMETpHYEC~
KHX HSMepeHnil K BHYMCHEHHHE M0 Pa3NMWYHEM (ODMyNaM,HMED-
WM NpUMEHeREe B NMDARTHRE IMAPOJNOTHYECKMX pacueroB. 01—
MEYeHH CHCTeMATHYECKHEe OMHOEM, KOTOpDHE HaOIDZ2pTCH MNDH
MCNOJAL30BaHEA 9THX fOpMYyN, M JCTAHOBNEHA BOSMOXHOCTE MX
OpEMeHEeHUR AAA OnpepeleHMd KoapHumueHTa mMEPOXOBATOCTH M .
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UCCIENOBAHMA MPOLECCA I'PYHTOSAEOPA
SEMJIECOCHHMA CHAPANAMM ¥ PASPABOTKA HOBOW KOHCTPYKLMM
T'PYHTOSABOPHOT'0 YCTPO[CTBA C T'HAPOPHXJIMTENEM

A.AJEBOB
Tpyzau CAHUMPH,Bunm.II7, 1968

B cTaree M3NArapwTCAd HCCIEZOBAHMA Mpouecca T'PYHTO-
3800pa 3EMJIECOCHHMH CHApPANAaMH., B DE3yABTATE SKCMEPUMEH-
TOB BHABIGHO BINAHME HA TPYHTO3300p ¥ NOJNA CHKOPOCTEX BCa-
CHBANMUX MOTOKOB, MONOKSHMA BCACHBAWMEIO0 HAKOHEYEHEA B
3a0oe, YCTAHOBIEHO HanOonee OGIATONDEATHOE NONOKECHAE HAKO-
HeYHHKA, COCTABIEHA CXeMa 3HDaHNDOBAHMA BCACHBANEHX MOTO-
KOB CHenEANBHHM SEpDaHOM. PaspadoTaH0 HOBO® TPYHTOS200DHOE
JCTPOHCTEO C THIDODHXIMTENEM,

HcenefopaHKA MO YyCTAHOBJIEHMN NAapPAMETPOR pasMHEBA
HECBASHHX M CBASHHX TDYHTOB 3ATONNEHHOR TMADOMOHMTODHOH
crpyelf MO3BOAMIM HASHAUMTE XADAKTEPUCTMRE I'MJPOPHXIHTENS
B CIy4Yae OYMCTKM OT HAHUCOB ODOCHTENBHEX KaHANOB ¥ AHO-
YyrIYORTEIBEHHEY padoTaX HE DEKaX.



..IVTW'F—" -
™ |'I J ik
P o J

VIR 532,542 357

OOTEPH HAMOPA NPM THIPOTPAHCIOPTE
MEIKOIKCITEPCHMX MATEPHANOB [0 TPYBAM

E B s Kumun
Tpym CAHMHPH, BEN.II7, 1968

flo HACTOAWOI'O BPEMEHW HCCNEJOBSHESR HANOPHOI'O
THAPOTPAHCAOPTA NPOBOXMNNCH B OCHOBHOM ES CPefiEe= M
KPYMHO36DRUCTOM MaTepHasie ¥ AAA EMX %@ MOIYUYESHH pac—
YEeTHHE SABHCHUMOCTH MO OHPEZENCEEN IMPABIRUECKHX CON-
POTHBIGHRH ,

HexoTophe OTPHBOYHHE MaHAHE N0 I'MIPOTPAHCNOPTY
MelKOZAMCOePCHRHMX MATEDEANOR MpRBeZeHH B patorax A.l.Kju-
Ha, H.,A.Cmmura, C.T.HoGepanxa. Ha Oase 3THX ONHTHHX
ZIAHEHX aBTOPOM DPEEOMEEAYRICA QOPMYNR MM IMAPABIRYECcRAX
conporTuBreRuit. OxEAKO COMOCTABAGHKS X Ju8 OXHOIC # T0~
'O Xe HCXOZHOTO MATEpHAXNA NOKASHBAET 3HAYATENEBHOE pac-
XOXAECHHE, B CEAS3M C YeM OUEBMjHA HEO(XOZAMMOCTE ZANBHOA-
HUX MCCHNeZOBAHMH MO HABBAHHOMY BOIPOCY.

OneTH APOBOAMINCE E NACOPATOPEHX YCIOBMAX HA OO~
AYyNPOMHUIEHHO} TIEAPOTPAHCHOPTHOR yCTaROBKe, BKINIAKLMLEH
Eadop Mccuezyemux Tpyol xmamerpox 100, I47, 200, 250 &
300 mm, B pesynrTarTe NOMYUSHEH BEAMMIEE IMAPEBIAKHYECKUX
CONMPOTHRIGOAME B OOMBWOM ZNaNas0Ee HACHMEHUR OOTOKA
TEEDAEN MaTEpMaJ oM,

Yumrupas $opme BOSZeHCTERA BSBECH H8 THAPaBIHE~-
YecKue CONPOTHBAEHHA, B CHBOE BPeMA OMICAHEMe XIS OTHDH-
X moToxoR C.X.AGanssrmes, apTop MOXYYMI DACUETHYW 38~
BHCHMOCTS AIf ONpeneNicEMA I'MAPABIMYUECEMX YRNOHOB B Npo-
Aenax KPMTHYECKROI0 PexHIMa.,
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[ipoBezenuufi cTATHCTEYECKH! aHANM3 BCEX ONNTHHX
JAaHHEX, NOKasaXl CPABHMTENLHO HESHAUMTEIBHYD OTHOCHTEINb~
Ay ownlKy .mpexanaraeMoff pacueTHOll aaBucMMOCTE OT JaKTH-
YeCKN (QHKCHDYEMHX YEKHOHOB,
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THIPABIIHYECKHA PACYET SAKPHTHX OPOCHTEIBHHIX CHCTEM
C HPEIMEHEHYEM SNEKTPOHHO=-BbMHCIATENBHEY MALWH

T'.A.Beadopozos
Tpyau CAHMMPM, sum. 117, 1968

(puBomTCA IRAPABANYECKRE pacueT 3aKPHTHX OpOCH-
TEABHHX CHCTEM, COCTOAMUN M3 TpEX OCHOBHHX DACY2TOB
(pacuer HeBASKM HANOpa, BHUMCAGEME TpaHCIODTHDYDUHER
CNocOOHOCTE MOTOEA ® paswiBanuefl CROPOCTH NOTORA) C
UCTIONb30BaHHEN SAEeRTPOHHO=BNUUCIMTENEEBIX MANWE, jeBuuil
CONBUY0 SKOHOMHND BDEMOHHM ¥ IAapaRTHI BHCOROK 'TOYHOCTH
BHYACIEeHUuN,
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GUALTPAIVOHHENE HCCHEAOBAHMA ILIOTWHH
KAPKHAHCKOT'O BOAOXPAHUIMNA

H.A.llBETKOBA
Tpyaus CAHMUPH, Bmn,.II7, 198

B cTaThe ONMCAHO COCTOAHME MNOTHHM MOcke 2amoli-
HEHMA BOJAOXpPaHMAMUA BOJOH# B nMepsHe rofH BPEMEHHOR SKC-
mnyaTagun (o6pasoBaHHe B HUXHeM KIHHE NPOBA&IBHHX BODO~
HOK, BHHOC NpoduasTpoBasmelicA BOZOM MEARMX WacTHO M NP, )
OpHBEZEH cOCTA® I'PYHTOB Tela H OCHOBAHMA MIOTHHE, ONIMCAH
xapagTep Badnmzesad Ha Heft (noxa3aHERE NBE30METPOR, paC—
X0i BOEH, MYTHOCTEH M JP.), NPUBEIOHH DEe3yABTATH M3YUEHMSR
OUIBTPANMOHHOY YCOTOHYMBOCTH I'DYHTOR Tela ¥ OCHOBAHMA,
YEA3aHH MEeDOMPHATHA, JCTPaHADUHS HEMOJafgKK HEa MIOTHHE
(moBmit cocras QuinrTpa ApeRaxa, (olee BHCOKOE DACHOIOKE=
HMe ero, KOHCTDYEUMA H Ip.).
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MHHEPATIBRNE CTERJOBOJOKHHCTHE MATEPHAJN B OBPATHHX
QHIBTPAX IPEHAXEH TWIPOTEXHMYECKMX COOPYXEHUA

H.A.l[BeTROBE

Tpyau CAHMMPH, Bun.II7, 1968

B CcTaTHEE ONMCAHH MPEMEpH MDHMEeHOHHA MHHEDaIBHHX
CTeRAOBONOKHHCTHX MaTEpHANOB B KaYeCcTBe OOPATHHYX QUNET-
POB, H3IOXEEHH TpeCGOBAHMA, NPEABABIAEMHE K 3THM MaTePHa-
naM, METONMKA MX H3YYEHMA ¥ YCINOBHA MX OPMIOAHOCTH, a
TAKXE De3yNhTaTH NACGOPATODHHX ONHTOB M HACHWASHER B Ha-
TYype ® EA KDYMHOMACWTAOHHX MOXGNAX XA TpPeX KOHEDETHHX
00BEKTOB,.

UsnoxenHHEe jaHENE ZaOT OCHOBAHHE CYMTATH, UTO

. MUHEDANBHHE CTECKAOBOJNOKHMCTHE MATEDMANH MOTYT OHTE MDH~
MEOHEHH B KaYecTBe OOPATHMX (QHABTPOB MAK B MX COCTABE
NpE JCIOBHM COONDAEHMA BCErQ ROMMNekca TpeGoBaH#ifl, npext—
ABIAGMHX K OONUHEM (MABTDPAM B C YUETOM M3IMeHeHMH NMpOYHO=
CTHHX ¥ OMABTPAMMOHHHX CBOHCTE 2THX MaTepManos Nnpu CTarTh-
YECHHX H ZNHAMAYECKHX HATDy3KaXe
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HEKOTOPHE PESYIBTATH JABOPATOPHHX HCCAEJOBAHMM
HOBOIO THOA BOZONPHEMHWKA B CEPTAHCKOW CXEME BOZIOSABOPA
JUIA YCIOBHH TWIPOYSAA HA p MANIMCY

N.H.Amnes
Tpyas CAHUWPH, Bun,.II7, 1968

[lpaMeEAeMHe B @eprascxKoM THMEe BOROo3aldopa yCHIH-
TeIX nonepevuHOfl DMDRYAANMM B BMAE NOHHHX CTpyeHampap-
AAUWHX MOPOTOB PASIMYHEHX KOHCTPYROUE He moryr olecle—
YNUTE NpejenbHO GOABNOIO NpoueHTa GEesHAHOCHOIO BOJ0S&~
00pa M2~-3a MpPOECXOAMEer0 Sapalf MX JOHEHMH HAHOCANM M
2KDAHEpYyDNEro ZeHfCcTBMA SAKDHTHX NOPONETOB MAOTHHH NOpO=
MHBHOI'O OTBEPCTHHA.

IpepgnaraemMans KOHCTPYROMA BOXONPHEMHHMKA ¢ HAHO=-
COOTBONANMME TIalepesMM, KAK NOKasSald MOJeJBHHEe MCcIeno=
BaHHA Ha npeuepe Maftimmcyiickoro Boz03a00PHOTO I'MAPOYaXna
GeprasckKoro THna, MOXeT C yCNEXOM OCYWeCTBAATHE OOPHOY
¢ ZAOHHHMK HaHOCAMM NpH OONBUMX IPOHEHTaX ROZ03a00pae
¢ moxomsn 2TO# KOHCTDYKIMHM MOXHO OCYUECTBIRTH NPOMHE
HAHOCOB M8 BepxHero Opefa, HEe OpPeKpamas NOZaYd BOAH B
HDPATAUMOKHYD ceTh. [Ipm 5TOM GesHaHOCHHHE BORO3adop AO-
crHraer 97=-98%,



