MHHHCTEPCTBO MEJHOPAIIHH H BOJHOro X03SMCTBA CCCP

——

Opaena Tpyaororo Kpacworo 3namenn Cpeameasmarckuft Hayuno-
Hecneponateancknii MHCTHTYT Bppuraunn um, B, JI, IKYPHHA
sfCAHHHP H«

TPYJAbl CAHUHUPHU
Boinyck 128

(F'mapasanka, rHAPOTEXHHUYECKHE COOPYKEHHS)

i

TAIKEHT—1971



e

MHUHHCTEPCIBO MEJIHOPALIHII H BOAHOIO XO39ACTBA CCCP

Opaena Tpyaosoro Kpacuworo 3uamenn Cpenneaswarckuit Hayauo-
HecaeaosatesbCkHfi mHCTHTYT nppurausn s, B, /1. IKYPHHA
.CAHHWHPMWN

TPY bl CAHUWUPH
Buinycxk 128

(CuapaBanka, ruAPOTEXHHYECKHE COOPYIKEHHS)

TALHKEHT—1971



YUK 626.01

B cOopHHKe NMPHBOAATCA Pe3yALTaTH HATYpHHX Habawone-
HHA 3a BETPOBHIM BOJIHEHHEM Ha Boaoxpauuanuwax Cpejgued
Asumn; ocsetaiorcss BONpock GoOpLOBI C 3aHJEHHEM: OMHCHIBAET-
CA KOHCTPykuHA paspaGoranHoro CAHHHPH npuGopa aas
PErHCTPalUHH BETPOBHIX BOJIH; OCBEILAETCH ONBIT SKCMJAVATHILHH
BOAHOOOpasoeaTens; HCCACAYETCA PEIKHM BOJOXPAHHAHLL TEX-
HOJMOTHA ¥ MEXaHH3al[Hs BO3BEACHUS NJOTHHLI H3 KPYynHOOG-
JOMOYHBIX T'PYHTOB.

Khura npenasHauena a1s HayUHBIX pabOTHHKOB, HHIKEHEPOB-
MPOEKTHPOBIIHKOB, CTPOHTeJNeR H PaGOTHHKOB SKCHAYATAlNK
BOAOXO3AACTBEHHBX O0LEKTOB.

PepakiuuMOHHAA KOAJACTHA

@. H. Hadxwcumos (ote. pen), P. A. Aaumos, X. A. Acxapos,
K. H. Beaoueprosexuii, I'. I'. Baaenmunu, H. H. I'opuros, A. A. Kadwpos,
C. H. KeGepae, H. T. Jlaxmaes, A. M. Myxanedos, ¥. 10. [lvaamos (3am.
ote. pen), A. A Pavunexuii (3am, ovs. pea), H. b. Xawados, X. H. Siv6os.



M X JIBEAITOBCKAA, [E.fi. OPOIMKOBA |

PESYIBTATH WCCIENOBAHHA ONNTHOTO MONMI'OHA KPEMIEHH(
[IOTHHH TARKEHTEROIO BOAOXPAHNNMIA

Ozmi 3 RPYNHWX BONMPOCOB NpH NPOEKTHPOBAHMM BOZOIPA—
HENNNHHY [DIOTEH = BHOOD 3amMTHHX KDenneHHil, NpejoxpaHAnEMX
3EMIAHO® TEHNO IMOTHHH OT paspymeHMA BeTpoBO# BOmHOM. CToE=
MOCTHh KX YACTO COCTABAAGT 3HAYMTEIBHYD AOJAD CTOMMOCTH C&-
MOT'0 3EMIAHOrO COOPYXeHMA. Mexxy Tew ONpaKTREA BSKCIIyaTALHX
BOROXPEEMIMN NOKA3HBAET, YTO YACTO OHM HE BMOIHE HANGXKHE M
paspymapTCA OOX BOSJEHCTEHEM BETDOBHX BOIH. H3BecTHN 3HEYN-
TelbHHE paspymeHMsa KpenacHUl Ha HaTrakypranckow, Hallpaxgyw—
CKOM, TeAXeHCKOM M APyIEX BOZOXpAERARmax. Takoe NONOEeHMe
C KPEIeHNAMA HAMODHHX OTKOCOB BOZOXPAHMIMEHHEX 26MIAHWX
DIOTEH OOBACHAETCA B OCHOBHOM T6M, YTO, C OZEOM CTOPOHH,
CymecTBYyomEEe METOZH pacYeTd KpemieHMit HA 3afaHHYD BONHOBYD
HATPY3KY eme He HMEeNT NONXHOTO OGOCHOBAHMA, DASHODEYMBH B
OLeHKe MApaMeTpOR KpeNnueHHA (TONEHHH NOKDHTHA, DA3MEDOB KaM-
He#l, IAET W T.0.), C APYroff, ~ HenopaGOTaHH CAMH KOHCTDYKI[MH
KpemneHwlf, He oCecnevYHBADNEE YCTOWUMBOCTR NPOTHE BONHOBOTO
BO3AeGHCTRHEA,

Boasmoe sHaveHme MMEeT EAuYEeCTBO CTDOMTSABHHX pador —
B OTAGNBHHX CAYYAAX OJlHA HS OCHOBHHX NpPHUMH pAIpYUSHMA
KpSIIeHNA .

JYNTHBAA BARKHOCTH NPOONEMH COSZGHWA DANHOHAMBHHX
THNOB KpelUieHMH, BECHEpTHO~TEXHHYECKHH{ oraen 'mamsmozxoza
MCX CCCP 3 I957 r, mpu paccMoTpeHHM NpoerTa ToAGYTysckoro
(EuEe TamKeHTCKOTrO) BOZOXPaHMNMEA BHHEC DEmEHHe O CTPOM-
TEARCTEA HA 2TOff MNOTHHE ONHTHOTO MOAMIOHA OAA MCHHTAHHA
B HATYDHHX YCTOBHAX HOBHX THMOB Kpemnesufl. HcmEramus Ha
aTOM MONHTOHE JOXXREN OHAM COYETATHCA C JACODPATODHHMH HC=
CHEe/OBAHEAMM B BONHOBHX JNOTKAX 1a00paTOpDHH BOMNHOBHWX MpO-~
neccos CAHAMPH, Moauros GOua mocrpoes B I96I r. B gammod
Ic!ariu NOAROAATCA HTOI'M MCCHEROBAHEH, MPOBEASHHHX HA HeM



B I9]-1964 rr. paGOTHRKaME Xad0opaTOpMn BOAHOBHMX HpOlec—
<o CAHWHPH.

EPE'I'EEH IEPEETB_E!E_E_IIE lﬂ]ﬁIpﬂlm 0 MAOTHHH

TamReHTCKOE BOAOXPAHMAMME DPACMONONEHO B mnofiwe p.AE-
rpes, [1OTHHE NMOCTPOEHA B YJ3KOM MecTe NOMMH y TAK HASHBAe=
moro Oyrpa Twalyrys. [Ipm mopManssEo noaneproM Tropu3cHTE BO~
md (+ 35,0 w) ofpasyercs BozpoeM ¢ oOnemom 250 MIH.M® o
sepkanox BOAROW nopepxmocTh I6 1-3. Aaweo# II KM, WEpH-
Hol I-2,5 EM. Yama BOAOXPAHEINEE B INIaHEe MMeeT RENPaBHNb~
HyD fopuy: Ha MpOTAKEHMH MepEHX 6,5 KM BBOpPX OT MIOTHHH
OHAa BHTAEYTA B DI'0-BOCTOYHOM HAMDABAEHHN, & AarbEe KDPYTO
MOBOPEYMBEAETCH HA CEBepO=-BOCTOK, OGNATOAADA YeMy 3TA UACTE
He yvacTByeT B HODMMDOBAHNN BONE, HANDABNEHHNX B CTODORY
MIOTHEH ,

B pycnosoft wacTe mepex NIOTHHOM TIyCHEA BOAH HAOCTH—
raetr 33 M, B cocraRr coopyxeHE# BOJAOXPAHWINNA BXOZAAT: BeMER-
HAA MIOTHHA, NpasofepexHulf BOAOBHMYCE cO cOpOCOM M IOHNOBHOM
PeryaATOp AeBOOEPOXHOT0 MAINCTDANBHOTG EaHAXS.

JneHa ZeMAAHON NMUOTHHN 2,5 KM, MARCHMAIBHAR BHCO-
Ta 36,5 M, OTMOTE: rpeluf - 36,5 M, Tel0o MAOTHEE COCTOHNT
3 YyNAOTHEHEOrO CYIAMHMCTOrO AApA, MPETPYKEHROrO ¢ ofeMx
CTOPOH IpABEJHCTO~NECYAHHMM NPUSMAME C OTROCOM & = 3,

Hamopeul otkoc Ea + 20,88 ¥ ¥Mee? IOpDH3OHTANLEYD
Gepny mupuHOM 4 m, & na orMerke 36,0 w 3axaWuMBseTCn Eele-
300eTOHHEM BEPTHKANBFHEM napanerom pHcorofl I,5 w, Ha yuacr-
K@ HANOpHOTO OTROCA NMIoTHEH OT MK I7+94 ao NIK 19490 mume
fepud MOCTPOSH ONHTHHY NONNIOE EpenueHufl, Hamopmui oTkOC
BHNe Oepud (3a HCKIDYEHWEM MOAMI'OHE) SAKpeNIeH B OCHOBHOM
MOHONMTHHMM EENEe3000TOHHNME MAWTAMA paswepos 200x200x20 cu,
A HWEe OePMH MOHONHTHEMW GETOHHHMH MIHTAMM DA3MEpOM
600x600xI5 cm, 200x200x30 cu ®m cOOpHHME XeXesoO0eTOHRHME
nnnTame 200x200xI5 cm, 200x200x20 cm. Bce aTh namTH yaoxe—
HH HOmOCpeACTBEHHD HA IPYHT NMAOTERH Oes NMOATOTOBEM. B
1961 r, B Opogecce 3ANONHEHHEA YANM NPOM30MEC OMOASAHNE




TPYHTA BMeCTe ¢ MIATAME B DyCHOBOM 4wacTH MIOTHHW, MNOBTOMY
‘B ganbHelimex pafoTax IUIMTH CBASHBAIM ADYT C APYTOM myTeM
NpOMycKa Yyepes HMX Xele3HHX cTepxHeil auamerpom 20 wmu.

XapagTepECTHKA ONHTHOrO NOAETOHA

OMuTHHEY NMOAMIOH NMOCTPOSH TAKMM O0pA30M, 4YTC MO3BOAA=
eT NPOM3BOAUTE CMEHYy THNOB KpemneHwif Oea yrposs ycTOHUMBO-
CTH mioTHHH, OH npeacraBafeT coCoff Xele3008TOHHOE KODHTO
muHolt 197 w, mupeHEOf mo orkocy 40 M M TnyOmmOM 3 M. Cren-
K¥ BHMNONHEHH B BHje RXenesofeTOHHWX NOAMODHHX CTEHOK. Kopu-
TO MO ANMHEe pasfeleH0 TAKEMH Xe CTEHKSMH HE BOCEMb CERNMR
mEpunolf 24,5 M KaEAafd; AHO 6I'0 BHYTPH CEKIH{ BaKPENNEHO MO-
HONMTHEMU XenesobeToRHuMM nauTamn 200x200x20 cm, yHOREHHHMEH
MPAMO HA IpYHT nuoTHH. [ecTs cexuwit MOAMIOHA 3aCHNAHH I'DYBE-
TOM MIOTHHH (CpaBuMiiHO-NecyYadad CMech), 8 ABa — CYTNHHKOM.
I'pydr npH ykIajgxke yKaTHBalH. Kaxjgaa ceRiHA MMEeT CBOE Kpen-
nesMe. B nmpomecce CTPOMTENLCTBA B CBASHM C 3ATARKOH CPOKOB
patoT NPEHATHE B NPOEKTE KPEMNEHWA ONHTHOTO MONMTOHA OHNK
B 3HAYMTENRHOW cTeneHEM maMeHeHw (racdn.I).

Kax BHmMM, Ha MONMIOHE YIOKeHH TPH OCHOBHHX BUJA
MANT: MOHONMTHHEe OETOHHHE, MOHONMTHHE Eele300eTOHHHE M cOOp-
HHe EenesofeTOHHHe C BapHauWelt TONMMHH, OCHORAHME M MOAro—
TOBRH.

[lnaH ONWTHOIO MONMIOHA ¥ BMJ B NMONEPEYHOM paspese
IaH HA puc.I.

OGopyzoBaHAe ONMHTHOTO MOJRTOHA ¥ COCTAR HaGmmIeHWH

Ina npoResenuA HaONoAeHMH 38 COCTOAHMEM KpemnneHui,
YIOKEHHHX HA OMHTHOM MONMIOHE, M M3yYeHHA HAKTOpPOB, BAMAK-
mEX HA MX YCTOHYMBOCTEH, ONMHTHHI{ MOAMTOH OHNI OCHANEH Cle—
nHaibHO# anmapaTypo#t.

I. AremopymGorpad M-I2, ycranopneHHH# HA TpelHEe IO
THHH NMpoTHB JI CORUMH, MpefHadlHavYeH AR CYTOUHON JMHCAIMA
CKODOCTHM H HanpaBlenns ZeficTByomux BeTpoB (QUECHpOBAN cpei-
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HOD cKOpocTs Berpa 3a I0 MmHE. HA BHCOTEe B M H&Z NOBEpX=-
‘HOCTED TpelHA).

2. PeocraTHHe 3NeKTPOBONHOrpajH: mnasyduEil Tpexse~
xoBHit, ycranosneHHHH B 350~350 u OT MNOTHHN, CTANHOHADHHH
OAHOBEXOBH{l, XeCTHO SaKpenieHHHR Ha cnemMaibROl MadTe,nNO=
craBnesHoft Ha Gepwe oTKoca (B 43 M OT rpefHf), H NMepe-
ABUXHOK (OGeperosojf) OZHOBEXOBHif, perdcTDHPYONHE BHCOTY
BOJIHH HEMOCpEeACTBEHHO ¥ OTKRoca. [lmasyemit soamHorpad ompe—
Aenfnl BCe 3JEeMeHTH BETPOBHX BONH (BHCOTY, NepHOX, CEO-
pocTh, ANEHY) HA NOAXOAe K MIOTHHe, & CTAUMOHADHHYE - BHCO-
TY H NepUo; BOXH Nepez NOAMIroHOM. [loxasaEMA BoXHOTpPadoB -
aanucHpanuck ocuwanorpadom MMI0=2, CnenwansrOE ycTpolicTmO
MO3BOAANO BECTH CYTOUHYD SANKCH BONHEHHA (BHCOTH) K KparT-
KOBDEMEHHHEe B3anMcH (pasBepHyTHEe OCIHLNOTpAMMH) BCEX alie-
MEHTOE BOJH.

3, JlaTuMKH OyARCAUME ZaBieHHH AAF perMCcTpanMA BOJ-
HOBHX H B3BEHNMBADNMX AaBAeHHME Ha TIMTH,. .

B YI cexnuM mOAMI'OHa, I'7leé yIOXEeHH XeXe300eTOHHHE
nanTH pasuepos I00xI0OOxIO cu, B NAHTaX CpPEZHETO pAAa ycTa-
HOBANK MO WMECTh 2AKN4AHHX CTARAHOB, MNPEJHA3HAYEHHHX AAA
JCTEHOBKM B HMX BO BPEMA HCCIeROBAHME NapAHX MHAYROMOHHHX
JATYKKOB JAA 3ANHCH IaBNeHH} HA MANTH. KOHOH Kadend oOT
9THX JBTINKOE BHBEN® Ha rpefeHbh K NyARTY YODaBAGHMA,CMOH-
THPOBAHHOMY B BASI'OHYHEE, MOCTOAHHO YCTAEOBIGHHOMY OKOJ0
J1 cexuum HA rpel0He NNOTHHH. 3A6Ch X€ CKOHLUEHTPHDPOBAIAM BCD
JANHCHBADOYD SNNAPETYDPY.

4, Camonucen "Banpgait™ anA perucTpanMM ypOBHA BOAM
B BOJOXDAHMIKNE MOCTABMAM B BEDPTHRANEHOH TpyOe, HEXHEH{l KO-
Hell KOTOpol cOeRMHWIM ¢ TODH3OHTANBHOW Tpydoit, yroxeHHOH
HA YPOEHEe COepMH.

5. [lpuGopH znf W3MeDEeHHA TEeMOepaTypH s03zyxa (camo-
Mucel MeTeopoNOTHYECKOr'c TepMorpaja, YCTAHOBIEHHHHE B che—
nuansHolft Gyzxe), BomH, GapOMETpPHYECKOTO AAaBIEHHA, BISEHO-
CTH BOSAYXa K AD. '



6. Ocagousue Mapke Ha WECTH CTBODEX, DA3CGHTHX MO ANk~
He BANOpHOTO OTEOCA NMIOTHHH, NO 4G MapaK B KuEZOM CTBOpe.
HuBenupoBKy MPOMZBOAWAM KaXANM TOA nocie onopoxHennd. OcaaKy
[INT ONHTHOI'0 MONWMTOHA NMPOREDRAM EeEeTOAHON HHBEXAMpOBKOR ABYX
PANOB AT B KAKZON CEHIMM. '

Kpoue TOrQ, HA HANAYD [JHTY 3aBeld MEBEHTADH3ANAOH-
HHE KapTO4YKM, B KOTODHE SAMECHPAAM NEepPBOHAYARLHOE COCTORAHMUE
MAMTH C 3aMepOM EBOB, TPEeWMH ¥ APYTHX NoBpexieHuit. [ocne
ONOPOXHEHRA BOAOXPAHMAMMA J&MHCE CBEPAAM C COCTOAHMEM MAHT
B BHATYyDe.

HaGanzenun 38 COCTOAHMEM NANT Beam ¢ I96I nmo I9%5 r.

PexuM ypORHE BOAOXDPAHRAMEA

OrMeTKAa HOPMANBLHO~NOAMOPHOTO TOPEBOHTA B BOZOXDAHM-
aAume - 36,0 m, Ha puc.2 noxasaso monedauMe IOPHSOHTOB BOZH
B Yame BOZOXpAHMIMmA 32 nNepsHe I'oAd axcnayaramuu (I96I-
I964 rr.). B I963 r. BOogoXpamEmNMme OHNO B&NOAHEHO A0 w 34,6 M,
a B IS4 - n0 = 35,0 m. [lpofonxRTEABHOCTE NOAAEDKUBAHMA Bh-
CORKX T'ODHBOHTOB OKOXO SMecsues.Bce aT roju (3a MCEADUEHMEM
I91I r.) nonuroE B zeTHee BpeMA (&npedb-aBrycT) HAXOAMICA
mop Boaol, a B I%4 r,- HUEHHE DPAAH [ANT A8Ke OCEHLD HE OHIH
OTKDHTH AAA OCMOTPA,

Berporolf m BOXHOBO# pEXHM BOZOXpaHHIRHA

HamGonee onacHH ANA NNOTHHH BETPY BOCTOYHOTO, WI0-
BOCTOYHOI'0 B OXHOI'O DyMOOB, CO3ZapmMe BOAHEHWE, HANpAaBIEGH-
BO€ B CTOPOHY NnODTHHH. M8 HMX HauOonee CUABHEHA BIO—-EOCTOY=
HElt BeTep, AeHcTByomMi BAONS BOAOXPAHRAWEA MO EautGomnnmeft
AZNEEE pasroHa BONHH. BeTpd BOCTOYHOI'0O M KXHOI'O PYMOOB AyDT
MO} YIrAOM K MAOTHHE, M BONHEHHE, CO3jaBAEMOE HMH, 3HATW-
TeNbHO cnalee, Hamfonee CMABHNE ~ BETDH NPOTHBOMONOXHHX
HanpaBnesdll = Wro-BOCTOYHOI'O M CeBepO-3aNajHOro KAK M0 Y-
CTOTe AelCTBUA, TAK M MO CKOPDOCTH BeTpa.

B Tadn.2 npWpejers JAHHNE, NOKASNBADNHKE OTHOCHTEIE—
HYD NOA® BETPOB BOCTOYHOIO, DIO-BOCTOYHOI'O M DEHOrO pyMOos,
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AefiCTRYDEMEX HE MAOTHHY,OT 0OmEero KOAMUECTBa cayuaes zelicT—
B¥A BETPOB Bcex HanmpasnenMii. [udpd noxaswsapmT, YTO NpMMep—
HO NMONOBMEA YWCHA cayyaelR jeiicTema BeTpoR B pajfioHe BOAOXpa—
HMIWEA NPMXOAMTCA HA .9TH HAaNpapieHd (BOCTOYHOE, NI'O-BOCTOU-
Hoe, NKHOE), B OCHOBHOM 270 BEeTpH CO CKODPOCTED 3=5 M/cex
(r 1962 r. - 60-67%, B 1963 - 46~52%, 194 - 36-49%), pexe
co cropocTen 6-I0 u/cer (or I8 gmo 30%).

Berpa co cropocTsm > IO m/cerk BOOOmE OYEHH DEOKH.
B 1962 m IS64 rr. Ex He OHNO, B I93 r. MOBTOPAEMOCTE HX
cocrapianga ~ 4% oT Bcex cayyaes ZeffcTBHA BeTpPOB STHX Hampap-
nemuit. CrepopaTelsHO, pealbHHi BeTpoBOR DEEMM BOZOXDAHWIHMA
AOBONBHO caaduil, TaKkWe CKOpOCTH PeTpa, (€3yCHIOBHO, HE MOIIH
COBJIATH CYHECTBEHHO® BONHeHEMe B 4Yame TamKeHTCKOrO Boxoxpa-
HAXEmA.,

lanEne TA0n.3 XapaRTepHsynT BETPOBOE BoxHeHMe Tam-
KOHTCEOr0 BOZOXDAHMIEmMA MO0 Nepmojam HaGumpemmii. B I962 r.
Aons BOANH ¢ Becorol zo 40 cw cocramiana 50%, B3 1963 - 76,
B 1964 - 74, Bonme BucoTO#f Gonsme SO oM CHNE OUEHB DEAKH
(s 1962 r. - 20%, B 193 - I0, I94% - 5). MakcHuansHAA 88~
MepeHHAaA BONHA B 1962 r. Ouna pasEa 60 cm, B I%3 - 70 cu
B 1964 - 73 cu (npu pro-socroysoM serpe 10,5 w/cer).

Tarknu .oOpasoM, TgNKEHTCKOE BONOXDPAHMIMNE MOEHO OT-
HECTH K YMCIAY BOAOXDaHMNME CO clatHM BEeTDOBHM BOIHEHWEM,

Onenka COCTOAEMA KpenmeHWH NMIOTHHH
ONMHTHOI'0O NMOOAMIOHA

B npouecce yxnagk¥ RpenneHuit Ha HANODHOM OTHOCE MIO-
THHH YAOXEHHHE MAWTH TMATENBHO OCMATPKBAIK M BCe ZepEKTH
SAMHCHBANM B MHBEEHTADUIAUMOHHHE KapTOYKM, HamGonbmee KOMNK-
yecTBO HedexTOB MMenM COOpHHe Xene3oleTOHHHE NIMTH HA O0T-
KOCE MNOTHHH HWXe Oespuu M B [, ¥, Y1 CeRUMAX ONHTHOI'O MOAH-
rosa. HawGomee pacnpoCcTpaHEHHHE AefEHTH: MIATH C OTKOJOTHMM
yrnaud (go 30x50 cu), rayGoRMMM TpPEemUHAMM, CO CHKONOTHM Oe-
TOHOM B JIiax, B MEcTaxX COeJMHUTENBHHX Nereib (zZaxe ¢ OOHA—
ReHHOW apMaTypoft), BHBODOUSHHHMH METAJUIHYECKMMM MeTIAMH, OFT
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KOTODHX BEepoM DaCXOAATCH MeJKHe M TNyOOoKHe TPemMHH MO
Beeli mIuTe W T.M.

Uz 6030 oGcmezopanuux nauT 32% mMenx xeperT us-sa

HEBHCOROI'O KAYECTBA M3TOTOBNEHWA, TPAHCNODTHDOBEHM M YH=
naaxun. KOMMYecTBO MAKT ¢ CEPhEe3HHMM MOBPEXAEHHAMM COCTAB~
nfeT no maotTume IS5%, a Ha OMMTHOM MONKroEe = 26% (Tacun.4).
HpoMe TOro, B NIATAX HMENHCE HerNyOOKME MOBEPXHOCTHHE Tpe-
mWHH CTPOMTENBbHOIO XapakTepa (Ha maoTHHEe I6%, Ha NOAMIO-
He II%), GonbmMe 3a30pH B mBax - 70 40-50 mu. OcmoBHO#l Ze-
PexT MOHONMTHHX (COETOHHHX W Eene300eTOHHHX) IUIET - MEIKHE
NopepXHOCTHHE TpemuHH, 00pasoBaBEHecA B NpolUecce 3aTBepie~
BaHMA OeToHA,

da TORH aKcIIyaTanw¥ Bojoxpanmamma (I96I-I964 rr,.)

B COCTORHMHM CAMEX MJINT CYNECTBOHHHX HIMEHEHH{l He NMpPOM3OMIO,
HaGawzasuneca pefopwanuu, IAaBEHM o6pasoM paccTpoicTBO0 MBOE
W BHHOC TDYHTA, HCEDMBIGHMEe IIOCKOCTE OTKOCE, 00pasomRaHMe
nycTroT ¥ T.Nl. CBASAHH C OCANOYHHME AefopMamHAME caumofl HaCH=-
ME OTKOCE,

OcagousHe jefopMainud HANODHOTO OTKOCA NIOTHHH
(I960-I%4 rr.)

BojioxpaEMNMme SENONHANE N0 MEpe BOSBENEHMA MIOTHHMH,
Bo Bpema mepBore sanonnenus B mapre 1960 r. npomsomex Kpym-
HHE OMON36HE OTKOCA CleBa OT NMpaBo0ePEeEHOrO BOJOBHIYCKA,
saxXBaTHBUME y9acror samHOM okomo 40 u. BuecTe ¢ rpymETOM
onoman® CeTOHHHEe MOHONHTHHE MIKTH paswepoM 200x200x30 cwm,

B WoNe NpM HANMONOBHHY 3AMONHEHHOM BOAOXPAHHIAME
npow3omen BTOPOH#, Gonee KPYNHHE OMOnNseHb, OXBATHBEME yua-
CTOK OTKOCA JAMHOR ~5 M, & MO BHCOT® = OT NMOZOWBH INOTH=
HH 20 OepMH MEEAY BOZOBHNYCKOM W cOpocoM. 3Zech NAMTH Mpo-
Cenn HE TAYOMHY Z0 3 M, MecTa paspymeHHEH OHAM OUMmEHH M
sagenaHd. B mecTe BTOPOro OoOpyEEHMR B TpaBEiHO-necYaHO
DPHBME OCHADY®eHA CYTAMHMACTAA ¢ NPHMECED HI& ¥ CTDOMTENE~
HOTO MycOpa MpoCHIOMKa NMpEMEDHO MeTpOBOfi TONmMEN, KOTOpAS,
OYeBHZHO, H ABWNACE NPAYMHON OMOA3AHMA OTHOCA.

15



0'2¢ 226I L'41 ¢88 #'s L2¢ 18 Q6% 9%t €22 0%£09 OJOL
s ‘ b . ‘ X00Ix BHOIHOU
g'9%SIe T°IF L6 S°0I @8 S¢ ¢ 6°'II w0l %3 QIXQ0IXQ0I iR T SRR
\ A T < L A e 7 (O AN b Y N+ UM < ot U i R 1 0IXD02X00¢ BHOJRWOU
OJOHINUO £ HHDNS)
g8'6¢ I6 8'8I % 2°9I L 6°0 2 6'¢ 6 B2 SIX002xX00¢ BHOJIRLOL
OJOHLNUO [ HHONG
#'0¢ 48% I*4I 622 €£°¢ 25 O°II 9. o0'2? 1Ig¢ 069l SIX002X002 FRd30 9XHH J0XIQ
L'0¢ %56 9°9I GIS 0% G621 6'L 9%2 2'2 89 OQIIE (Q2ZX00ZX002 ARd8) SXWH 00MIQ
¢ 3 *Im: ¢ :Im: § :*Im: ¢ sem TN B R BT :
. : : TdroLol XNH: : - -
. : R pweg © —SIOIMHMN: HRBLIL MN: ppys MO ‘IRun 2
: ! uwemmmeds: -mwads mm: —002 £ HOH: -RIOWONIO: ™. oi ndomeeq: IMIL HXWBIHA 0LO9
AT XRROHOD: PMWNION O.-wiOOKEI umEmm“LunE :
-o¥ 0J90§: RLIHLT] : .

gimruHedXoYod OJOHOIHENWMB] HHEMIONU 80010 BH
XK suewuf mdu zuru XmuHologoeswrex XmHdopo wunemdofa¥ RIWg

% BUORLQE],

16



9'Tz  o'1z~c'¢r e'‘zZI-2'0I 2'6 6'8-6's  ¢'0I-6's *I 4961-X"8I
oo 296I-X*9I 2
- %'z  9'52=0*41 0'42-0°ZI - ~ *I $96I-X"8I
o T96I-TX"%I 2
- I'e¢ G'el 2oz - - "I #961-X"81
o Q96I=IX*#2 0
OL+€2 W ; #6412 W : €241 MU ; S6+HI NI ; S6+8 NI ; 64+, MO ; Yondeq

S BOEKpR]

WO ‘mEEIOND BOONIO oJoRdoueH PmEerued: BAYBOQ

M



Bo BpeMs mocieiyomEx 3amomHexEl BoAoM YamE BOZOXpAHE~
fuma OcCazKa TPYHTa BEPXHEIO KIMHA MNOTEEH NMPOJOAXANACH, ‘NPH- |
YeM OYeHh HEDABHOMEDHO, OCOOGEHHO HA PYCHOBOM y4JacTKe 0T
OK I7+75 zo OK I9+00.

llpm yERezre MOHONMTHHX MAMT NPAMO HA MECTE& OHH MIOTHO
mpExeranT ApPyT K ApPYTY, NOSTOMY TepADT I'ROKOCTH, HE MOTYT
OCeAaTH CHEeXOM 34’ IPyHTOM, 3aKNMHMBANTCH, 06pa3ys Moz COGOH
OyCTOTH, 3HAYMTENLHAR NedOpMAUNR NMOBEPXHOCTH OTKOCA MOABM-
nack Ha Oepme. KpaAa MIHT GepMd, MpANeravmme K BepxHel wHCTH
CTEOCA, ONYCTHANRCE, 8 K HHXHEN - MDHOOAHANUCE B BAKJIWHUIH
MIHTH HAXHErD DAA&. PasHNna B NMONOXEHHWM KpaeB IIMT OGepMu
(mo Bucore) apocrmrana sgecs I0-IS cM. OGpasosasmuecs nox
BHENHMM KpaeM OepMH yXe ¢ NepBOr0 IOZa 3KCIAYATAOHE NYyCTOTH
BAJeNHBANK, HO HeJOCTATOYHO RAYECTBEHHO, MOSTOMYy IayluHa
mpocagkd B I963 r, mecramu gocrerma 30 cm. Paswepd mycToT
pagHH® W, NO-BEAEMOMY, CBA3AHH C KAYECTBOM YRIAAAKM T'pyHTA
HA Oepue,

Ha yuacrrax oTkoca HMEe OepMH, 3aKpenIeHHMX COODHHME
Xene3008TOHHEMH MANTAMK, NOBEDXHOCTH Takxe zefopMMpOBAHA OT-
AENBHIMA HeCONBNEMM NOHMEEHMAMM, NOXOHHAMM, CBHAETENBCTBYO-
MEMN O HepaBHOMEepEOR ocajre I'pPyHTA, Ha OTKOCE BuEe Oepuu
(BEe moAMroHA), YKpeNnIeHHOM TNABHHM OODA30OM XeXes00eTOHHNME
MOHONHTEHMM MAMTAME, J606KTOB B CAMHX MIHTAX ¥ MPOCAJOK I'DYH-
TA M0} HMMH He O0OHADYXeHO, HO MOBEDXHOCTE OTHOCA MECTANMH De-
CTPHT BODTHKANBHHMH yCTyNaMM BHCOTOH 2-4 oM.

HupenMpoBKAa OCANOYHHX MADOK MO OTKOCY OOKasana, 4TO
OcazKa IPyHTa HAMODHOTO OTKOCA MIOTHHH NPOZONXEETCH H MpoO-
XOANT HepapHOMepHO (Taln.S5). MakcHMyM OCajKH NMPHXOZMTCH Ha
PYCNOBYD 4YacTh NNOTHHE W COCTaBifeT 3a 4 roga 32 ce (map-

EKa 29), B TOM YHCHe TONEBKO 3a I962-I9%4 rr.~-21,6 cM.



CocTofAENe EDENNEHMA ONHTHOI'O MOXMIOHA
B XapaKTepDHCTHRA OCAJOYHHX ABIGHHH

Ha pEc.5 moRasar0, KAK MZMEHWNACH CpefEAR BEAMYMHAE
OCAZKN KDEemneHM} ONHTHODO NOAKWIOHA B paspese Haxaoil cexKumm
sa mepmox c¢ i¢ . I¥-I96I r. mo 20.XZ-1964 r, HamGonee Hepam—
HOMEDHAA OCcajKa NpOR3omNIa B nepeult nepwoxm - ¢ I4,.I¥-I9I r.
mo I19.X-191 r., DpEYeM MaKcWMaIbBHaAfd - B ceRumax IY-YII,
oco0eHHO B JI, T.8. B CERLOMAX, DACMONOXEHEMX B DYCHOBO{ Ug=
CTH NNOTMHH,., B mocleiyomMe I'OJlH BEIWYMHA OCAJKH MO BCEM
CeKOAAM MMpMMEDHO OAMHAKOBAA, HO cOXpaHAeTCA o0mas KapTHHA
nepsoro mepuofa. HawGombmad ocajka B Y1 ceEKnmE 3a 4 roja
cocrTaBuns oroxo 40 cM, Hammentmaa B I ¥ I cexumsax - OO~
1o 28-29 cu.

Ocagka KpenneHuli HepapHOMEDHA ® MO EMpHHE OTKOCA
ONHTHOrO MONMTOHA, YTO BRXHO M3 PHC.4, rze B IeBof 4acTH
noxasaHa ocagka nepsux II mamT (cueT HzeT or Oepuy K rpel-
HI0 NMAOTHEN) Kaxzol ceruwm 3a 3,5 roga (¢ I4,I¥=-I96I r. mo
I18.X~1964 r.), & B npa®ofl ~ OcazKa OCTAABHHX 9 MINT 38 TDH
roga. B3 pwc.4 BHZHO, 9T0 npumepHo 40% Bcell ocazku 3a
345 roza mpomsomno B mepBuff nepmwozn ¢ I4.IV-I96I1 r. mo I9.X-
IS6] r., 4TO MoATBepEjaeTCH :NMpABAA YacTE — BEDXHAA
HacT:k MNOTHHH, BOSBEXEHHAR NPHMEPHO HA MOATONA NO3xe, IA8BT
MBHBEYY OCAJKy, UeM HMEAME DAAH MIHT. HO MaKcHMainHas ocag-
K8 NpEXOAMTCA Ha Té Xe cerxuMH I¥-YI, BOspacTad MO BeNMUMHE
K rpefED MIOTHEH,

Ha omHTHOM NOnKroHe 3a NepHOA YeTHpPEXNeTHeN SKCIIy=
ATAOWH pa3pymeHdl MANT MAM KEKUX-JHIO 3HAYMTENELHHX Zedop—
manu# He Halamozanock. Heckoasro zefopwmupoBanack caMa NOBELY
HOCTH OTKOCA, MOABMAMCE YCTYNH MeEZY MAWTAMK, 38KNMHNEAHRA
MAKT B YACTH, NMpHMHKapDmed k mapaneTy, ¢ 06pasopaHueM HeGONb=
EEX MycTOT, HEKOTOPOE CMEMEeHME NNMT BHKZ C PACKDHTHEM WMBOB,

B cernuax [-II, rie ynoxend GeToHHHE M XeleaoleTOHHHE
MOHONMTHHE [NHTH, YKAa2aHHHe JedopMalAd He OTMeyanTcA. [Drw=—
T Ul cernun (cOOpHHE Wene300eTOHHHE) B yAOBASTBODUTEABHOM
COCTNAHME, DOYCTOT MOA HMMK HEeT HECMOTPA HA Tu, YTO 3AECH B
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Nepuoj CTPOMTENECTBA BO Bcex 12 pAjax Memjy IIHTAMM OCTA-
JIHCH He SANMTHMM CHTYMHOM MACTHKOM MecTa COEIRHOHMA NIMT
APYr ¢ ApyroM (BHpesH B MIHTe, I'Ae BHCTYNADNME MeTANNMYEC—
KHE MeTNH COoejMHANTCA), BHHOCA I'DyHTA Yepes 9TH OTBEPCTHA
He Ouno, Bo Becex ocTANBHHX CEKOHMAX aefopMamua OTROCA HE
oruedeHa, B IY cexoum I7, IB m I9 muwre Bcex I2 pAgoB mpo-
CenM Mo-pasHOMY, MEXAY HMMH OGpASOBANMCH BEPTHRANBHHE yCTY-
m B I-3 cu.

B ¥ cexuum B0 Bcex I2 pazax mexjy nauraux 9 ® IO
HAONDAanCcA BHHOC TI'DYHTA Yepes He3aKpHTHE uTpaltH, B pesyir-
TATEe Yero BOKDYI HHX BOSHEKIM NMYycTOTH AHaMerpom 40-60 cu
M riyOouEoi# A0 IS cM. B 4 pAgy oTofl CeXIME MeXZy MIMTAME
IS w I6 cuuTa BOAEOM OMTYMHAR MacTHka, & nmox nauroff I7 mo-
ABANAacE mycToTa ImyoOmnod go 40 cu. [ycToTH OTMEUEHH H B
BopxHe# wacTH 3TON cerxumE mox muETaME I9 m 20 BO BCeX
I2 pagax, O YEM CBHAETENBCTBYNT TIAyXMeé SBYKH HaroP OpH XOZE =
06 mo 3THM NuMTaM. PasuepH HX ONpefeANTh HE yAalOCh, TaK
KAK MIMTH TUIOTHO NDMIHAHH APYr K APyry, a mrpald xOpomo sa-
AMTH OMTyMHOM mMacTuxoM.

B JI cermum B BEepXHel YACTH OTKOCA MOA NAKTaMH 35,
36, 37, ocofeHEo BO 2=5-M DHAjAX, TaKxe OGpA3OBANNCE NYyCTO-
TH (HA TOM Xe ypoBHe, WTO M B ¥ cexnus) rayouno#f zo 20-

22 CM.

Kpemnense B Y[l cexnue BHMONHEHO H3 MOHONIMTHHY Oe—
TOHHHX MAMT C MPOKNAAKON MeXiy HMME ZABYX CHOER TONA, KOTO-
PHit HA CcTHHe YINOB paspymaeTcA BONHOM, B 0Gpa3yDICA He—
Gonsmme oreepcTHA (3 - 4 cm). [lox muwrame I8 H IS NOYTH BO
BCeX pAAAX OOHApDyXeHH nycrord BenwumHod I0-20 cm. B arol
CexnuM o0pASOBANOCE MHOI'0O YCTYNOB BHCOTOK 2-6 CM, MECTAMH
HAYOMX nonepexk OTHOCA CBEPXYy JA0HH3Y.

B Yl cexgu® nycToT NMOA NAKTAMM He OOHADYREHO, HO
mexpy mauraum I0 -~ I2 BHZHH yCTynd Benwuyuuo# 3-8 oM.

TaruMm oOpasaoM, xefopmwanufs OTKOCA MAOTHHH Ha ONHTHOM
MOAWMIOHE B BEAe O0pa30BAHMA NYCTOT MOA NMNIHTAMM, YCTYNOB
Mexny HuMM HaOnppaerca Tonsko B IY=-Jll cexuuax, rie B OCHOB-
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HOM COCPEZOTOYEHH MAKCHMBALHHE OCAJKM TDPYHTA HACHNH MONMIOHA,
JoTynH MEEXNYy ONHTAMH 00pASOBaNMCE TONBKO B MOHONATHOM GETOH-
HOM NOKPHTHM, MAETH KOTODOTO HE CBASAHH MeE]y cololt apuarypoil
M Oonee cBOGOZHO (B M3BECTHHX MpPEAENAX) MOI'YyT CMEmATHECH B
PEPTHRANEHOM HAMpaABAEHHM. [IyCTOTH NMOA HMMH, ECHAM M 8CTH, TO
He3HauMTENbHEHEe U3-3a OoNBWOR OcazkM rpyHTa. OCHOBHAA MpHYM-
la MOABNEHEA MycTOT B BepxHeil yacTH ceruun Y, YI m Y1 - sag=-
AWHABAHYE BEDXHHMX MIMT NapaneToM, MIWTH He CHeAYDT 3a Ocag=
KO} T'DYHTA W OTDHBADTCA OT HACHTH,

BHMHE T'DYHTA W2-N0J NMIAT Yepes OTBEeDCTHA ¥ COeXMHM-
TEABHHX NEeTeJs HalnngaeTCA pexe W N0 pasMepy NMOKA HE3IHAYH-
Tenex, [Iips GoApNeM BONHEHAR 3TH OYarW paspymeHHA NOATOTOBKH
(Wim ocHOBaHMA) OYAYT NPOrDPECCHDPOBATE.

BEHBOAH

I. Jna 308 BOMOXPAHUNMMA XADARTEDHO AeHCTEME BETPOB
¢ Oonemel 4acTOTOM#, HO HENDOAONRUTENBHHY W He3HAUMTEINBHHX MO
cxopoctH, Berpuw ¢ W > I0 M/cek mano mopropanTch (B I9%2 u
1964 rr. X He Owno, a B 1963 r. UX MOBTOPAEMOCTH COCTABM—
na 4% or Bcex cnyvaeR AeiHCTBMR BeTpom). CxopocTei ¢

W > 1I5 M/cer 3a mepmoz HaGIDAEHH# He OTMEYeHO.

2. HeGonmeme crOpPOCTHM BeTpa B 30HE BOZOXDAHKIANA
(MIPH MaRCHMAZBHOW MuMHEe pasroHa 6 KM) OOyCHOBWAM cRalH{ Bon-
HOBOH pexuM BONOXpaHHNMma. HaWGoiee YacTO MOBTOPANMCE BONHH
0 BHCOTaMM, He npesnuanmumy 40-50 cum. MaxcHManrsHas BHCOTA -
74 cu, [loBTOpAEMOCTE: TARMX BONH OYeHh HE3HAUMTENBHA,

3« CnaOuit BONMHOBOH pEeXMM BOAOXpAHWIMEA OYeHB ONaro—
NPMATHO OTPABMACH HA COCTOAHMM BCEX THNOB Kpemneuulf, ymoxeH-
HUX KK HA MAOTHHE, TAK W HA ONHTHOM MONHIOHe. CymecTBEHHHX
Aepopuannit or BoSmeHCTBHS BETPOBHX BOJNH HA KpelUieHWA OTHOCA
He OTMEYeHO..JMms MecTauu B pafioHe Haéanpurux OTBEpCTHIt AnA
OKpeIUIEHHA MAWT APYT ¢ APYI'oM OOHADYEEH BHHOC TPyHTA.

JCTORYMBOCTD KpEINEHHA MOATBEDAMAM NaCOpaTODHHE HCCle-
ADBAHUA B CONBWNOM BONHOBOM nOTKe, Kpenmenwe YI cexuum ONMHTHO-
ro nonurona (xemesaoferonnde muutH [00xI00xIC cm) npw BOSzeH-
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CTBEH H& HEro BONH BHCOTOH 60 CM COXpaHANO yCTOHYHBOCTS,

a mpu BucoTe I,0 M HauancA yculeHHNE EHHOC TDYHTA H3-NOX

INHT, ¥ Kpennenke Owio HapymeHo. ClepopaTensHo, mpu Oomee
CRABHOM BONHOBOM pexuMe MOEHO OXHZATE NOABAEHMA Jedopuma—

IHM KpenneHHi.

4. OCHapyzennue jedopwauMe EpenmeHME Ha MIOTEHE M
OMHTHOM MONMIOHe (YCTYMW, SaKAMHMBAHME MIMT ¢ 00pasOBaHMeM
MyCTOT NOA HMMHM, MOABMXKA IUIHT C PACHMPEHHEM HBO0B M T.M.)
PeayAETAT HEDABHOMEDHHX OCAXOYHHX ABNeHMil Ha nnorune. [po-
Oecc 3TOT emeé OpojonxaeTCA. MARCHMANBHAA OCAAKA KpemAEeHHH
HA MNOTHHE 38 Bech NepHoj 32 CM, & HA y9aCcTKe OMHTHOIO No=
Airosa 40, mamConbwas B pycnopol wacTeE, B cexmmmx Y-JYII.

JlepexTd B COCTOAHMM NMIHT - DESYABTAT HEBHCOROTO Ka-
JecTBa CTPOMTENBHHX padorT (MO M3rOTOBIEHHD, TPAHCONOPTHDPOR~
ke, yxaaske), [lponesT mumr ¢ Zedexrtamm oT OOmero KONMYECT-
Ba COODHHX MIKT XOCTATOYHO BHCOK = 32,

5. lpuMesfeMne THNM KpeINeHRW ZONXHEH OHTE Conee
FHOKMMH, YTOOH INMHTH MOTNH DABHOMEDHO OCEAATE BMECTE C
rpyarod, Or cOOpHHEX Xene306eTOHHHX MUAT C OTBEPCTHAMM CIe-
AyeT OTKASATHCA, TAK KaK GHTYMHAA MACTHKA NPH BAGDaIMN
minr (npe % > I,0 ) OHCTPO BumeTaeT ® Yepes OTKDHTHE OT-
BEPCTHA BHHOCHTCR I'DYyET. LIA BOZOXPAHHINI ¢ HeCOONBMEM BOJ=-
Heumeu (B npexenax 50 - 60 cu) semnAHOe MONOTHO M3 CYTNHE-
KOB MOEHO SANWMATS MOHONMTHHME XeNe300eTOHHHME MIATAME
200x200xI0 (cerxuma YI[I), CBASAHHEME ApMATYPO ¥ YyIOKEHHNMM
HeMocpeZACTBEHHO HA T'DYHT.

6. JUBTHBAA HBNOEEHHOE, HAAO NMDPHIHATH, YTO MIOTHHA
TamkeHTCKOr0 BOAOXDAMENHEmA AAA YCTPOKCTBa ONHTHOIO MONHIO=-
HA BuOpaHa Heyza4yHo., Ero cmeiyer OpPraHMsOBATE HA ADYIOM
BOAOXPaHMNKmE ¢ OoNee CHABHHM BONHOBHM DEXHMMOM, KOTODHH
YCKOPHT mpomecc HCCAEJOBAHMA HOBHX Kpenaenult,
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E.il, $POTAEOBA

K PACYETY BETPOBOTO BOIHEHMA B MAJHX BOJIOXPAHANMNAX
CPEIHEH ASHH

B Cpepmelt Asuu ¢ KaXgeM IOAOM YyBOAWUNBASTCA WHCHO
PROAMMEX B Ze#icTRHe BogoxpaHMiEN, OOHUHO OHM pacHoIZ&aTamT-
Of B AOAWHAX DK, TAe 4YacTH CHIBHHE BOTPH, COSAADEHE BSHAE~
YUTEeNLHOE BONHEHHe HA NMOBEDXHOCTH. BOZOeMOB, BeTpoBoe Bod-
HOHHEe YCNOXHAET SECOAYATANND BOZOXPAHWNAN H ABIAGTCA OC—
HOBHOH NpEYMHON paspyEeHEA SOMAAHMX NIOTHH, AaM0 o0BaNO-
BAHEA B 0eperos.

OGseM: paspyleHEA JANMATHHY KpeieBEKl HANODHHX OTKO-
COB mnoTHE OuBanT Bemmkm, Tax, Ea HaTTaKyprasCcEOM BOZOXpa—
NMNEEE B OTZENGHHe I'OAH pa3DyNOHNA KAMeHHOI'0 EpSNEeHEME J0-
orurane 10-I2 THc.M“ (OpM CTOMMOCTH BOCCTAHOBHTENBHOI'O po-
wmorTa oroxo I00 THC.pyO.)es B I90 r, DOYTH OOEHOCTEN pas-
pymeno dammEREOe KpemneEMe npaboit AamON W muoTHEN I Teaxen-
CKOI'0 BOXOXpaHENEmA. [pEBeeHHHe NPHEMEDH He eAMENYEH.Ox=Ea
W8 OCHOBHHX MpPHWYKH paspymeHHA = HEJOYI6T BONHOBHX HaETO-
poB. Kag NMpaBENoO, AAA NPOTHECBA BETPOBOI'0 BONHEHER HCHONE-
8yDT AaHEH6 Halipzeunil sa BeTPOM OAHEEMNNY WMeTEODONOIM-
HOCKEX CTaAHOMM, YACTO YAANSHEHX HA AOCATHH KEIOMOTDOB.

SHaEWe mapaMeTpoB BOTDOBHX BONH HOOOXOAMMO AAf pac—
YeTa KDOMNEENA HEe BOPOATHYN BOMHOBYD Harpysky. [pasmasaas
DHeHERa OXHZAEMOr0 BONHEHHAA — PAPAHTHEA HOAEKHOCTE BECHIY~
ATADHE OPOGETHDYEMHX COODyXeHH}. DaBumeEue DACYeTHOM BHCO-
T™™ BeTpPOBOf BOEHH MOXET NDHBECTH K YPE3MePDHOMY HEOOpPABAAR~
HOMY YAODOXKAHHD COODYyXEEHH, SAHNXEHHE - BH3BATH CONLEEHE
pacXoxH HA PEMOHT M jaxe paspymeHENe CaMOro COOpPyXeHMA.

OcHROBHOR BOHNDOC [PH ONpEefeNeHMH BOAHOBHX HATDYSOE
A pacdera yCTOWUMBOCTH COOPYXEHNA Ha BOXHOBOE BOszelicr-
MG - MPABMALHHME BHGOD pacueTHHX QOpMyN, peanbHO OTpaxan-
mMUX yenoBMA (GOPMMPOBAHEA BONH B NPOEKTHDYEMOM BOAOXDaHN-
nume.,
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BoxbuMHCTBO CymecTBYDEMX B CpezEeft AswWM BOZOXDAHN-
ARl OTHOCHTCH K WHCAY OTHOCHTONBHO MANHX ¢ O0LOMANH BKKy-
WyIHDyoMOM B EMX BOAH A0 200-250 maE.M°, pexe 500-900
(rar..I). BopoxpaHmaum ¢ GoubEMM O0BEMOM MOKAa MANO.

Iuomazs BOAOEMOB He NpesumaeT 40-65 o (vame MeHB~
we). Cawa vama BHTAHYTA BAOXL DEKH, NDH 3TOM ANKEA HepEANs
cocraBxfer 3-25 ku (romsxo Kafipaxkymcxoe mmeer mummy 60 M),
AxBaTopuMs CHNBHO W3pPe3aHA HeCONBMAMYN 3ANMBAMM., SHAUATENBHAR
INOWaxs BOAOXPAHEAMNA MEXKOBOAHA, M TONBEO B DYCHOBOM YACTH
(BONMBM INOTHEH) HAGIDAANTCH GONLMEE TNYOMHH. lHosromy ecre-
CTBEHHO OHEO OXHAATH, UTO0 QODMNDOBAHWE BETDOBHX BOXE B
CTeCHeHHHX BONOEMAX OyZeT NDOMCXOANTE HECHONBKO HEAYE, YeM
B EDYNHHX BOXOXPaHRINNAX. [peACTOAA0 DEEETE BOONDOC © Hpa~
BUABHOCTH NPEMEGHEHHA K TARMM BOJOXPAHHNKMAM CYMECTBYDNMEX
MeYOZOB pacyeTa NPOI'HO3E BETDOBOI'0 BONHOHHSA, TAK KAE PEKO-
MEHAyeMiE METOAH M pacuerHHe gopwymm (IOCT, rexmmueckwe yo-
ZOBUA M APYTHE MCTOUHHMKHM) AAS ONDPEAENeHHA SAEMEHTOB BETDO-
BiX BONH B OCHOBHOM BHBEJACHH MO0 waTepHanamw malapzeunft Ha
MOPAX, O0B6pDAX M EDPYIHHX BOAOXPAHKIWEEX.

OpexsapurensENe NOAYEACTDYMEHTAIbHHE WCCAEZOBAHNA
1956~1958 rr. /I/ ma Tepmenckom, KaTraxyprasckoM Bogoxpa—
HUNEGEX B osepax Keamycroro JasGoa (Yackak) moxasanmu, 410
BGTPOBOS BONHEHHE, BOSHEKADNEE B YCAOBEAX TERNX MAIHX BO-
AOXPAEMNHEN, B 3HAYNTOABHON CTONeHM OCXAGNIEGHO W BONHOBHE
napamerpd, BHYHCHACHHHE® [0 HAWGCHe® PACMPOCTDAHEHHMM B HH- |
XeHepHHX pacuerax gopwmynam (A.[0.Bpacxzascroro, B.l'.Auzpes- |
Hopa, H.A.laGs0BCEOrO W Zp.), OOAYYANTCA CHABHO BaBHEEH-
e (1,5-2 pasa) MPOTMB M3MEPEHHMX B HATYDe, OCOGEHHO B
PacYeTHOM AMANASOHe BeTpA.

[o mpegBapETeXBEEM ZAEHMM HCCIefoBamufl BHABIEHA He-
00XOXMMOCTH OPTaEM3AIMM CHEUHANBHEX HACHOZCHMH AnA BHACHE-
HEA Xapakrepa QOpMMPOBAHEA BONHOBOTO NMOXA M €r'0 BaKOHOMEp-
HOCTeH B MaNEX BOAOXDAHMNUNAX. TaxMe HACNOAEHAA MDOBOKE-
aECk B I9%6I-I%5 rr. Ha TamkeHTCKOM MOpe, Karrakypramckom
M DXEOCYPXBHCKOM BOZOXPAEENHEAX CHENHANLEHMH NPHOODAME,
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Tatxuna I

KpaTkue JAaFEHHE MO0 HEROTODHM BOZOXDAHMIMEAM

Cpezuefi AsHM

: : :InyOuna : :Nipors-

A EEE‘.:’: Eﬁﬁ g?xﬁﬁﬁnuﬁgmﬁgzﬂﬁﬁﬁgﬁﬁ
i M B g O L -
- : ‘BaHMA), *
- . SR : -
-

KarragyprasceEos - 662 64,5 26 4 I3
TauKenpRECKOE 165 39,0 I9 -1,6 25
Teaxencroe I 150 35,6 17 2yl I6
Tepxenckoe II 180 45,0 18,5 2,5=3,5 I5 -
CapuasWHCROE 263 46,0 2245 2 20
YyKH3HACKO® 160 10,0 37,0 2,5=4 5,2
Pynacalickoe B 3,6 8 I=2 25
TauxerTCcKOE 250 16,0 33 I=3 II
KalparxymMcroe 4160 513,0 28 8-20 55
IxXHOCYPXaHCKOE 800 64,8 24 2=6 19,5
JpraroxoficE0E 100 9l 54 I-2,5 5,0
YuMEyprascroe 450 49,2 29 245=5 12,5



RCEXINYANMEMY CYOBeKTHBEHE OcoUeHEOCTR Halnpgarens. B 1956~
I958 rr. TakEx mpEOopoR He ORNO, H HCCNEAOBAHNA OCymecT=
BAAAMCE HAGHMZAaTENeM N0 OOWYHOE BONHOMEDHOR Bexe ¢ HOMONBD
OmHOEXA. CyTouHMe 3aMNCH BOTDA M BONHOHNA cOOCOOGCTBOBANH
folee NpARKNEHOMY MNOZXOAY X OleHKe (aSH BONHEHMS,

MH pacCMATDEBASM BETDPOBOE BONHEHMe, DASBUBAKWESCH
B YCHOBEAX TaAyGoxRod BOAH, T.S8. KOTAA AHO BOZOEM:E He BINAET
EA QOpDMMpPOBAHHE BONHOBOI'O MONA.

Bonpocs tpaschopmanmm BeTPOBHX BONH B npmdpesHofi
MOIKOBOZHOR 30He ocBomeHH B palorax E.H.9poamkomoii /2/ m
M.C.EoxeunxoBoft /3/.

MeTozuka KoCNexOBSHNY

B npomecce MccHeXOBAHEM WSMEDAEM JAMEY DasroEa BoX-
BH (Q), ruyouEy Boau (/# ) B BOZOXPAHRINNE, CEODOCTE BeT-
pa (W), a8 Tak®e SEEMEHTH BOTPOBHX BONH, JIMHy PasTOHA ON-~
peAeARNN N0 KpWBOR 7 =/(/#), I'NyOMEY - 0O BOAOME DHHM
yerpoficTBaM B WaNe BOAOXPAHMNENA; CKODOCTH BeTpa yCTaEaP-
INBANN CTAHZAPTHHM amEemopymCorpadom M-I2, rRoTopHRt zaer cy-
TOYHYD BS&NKCH HAampapaeEMit ® crxopocrell Berpa (cpeaEO® 38
I0 mmx),

ONeMeHTH BETPOBHX BOXH DETrMCTDHDOBAEN C MNOMONEN CHe~
OMAXLHENX BOAHOrpajioB, paspaCoTAHHHMX B WSIOTOBAGHENMX B aalo-
paropis CAHAHPH. [pumessnn Muasyudme OAHO~ M TDPOXBEXOBHE
peocTaTHHe BONHOrpajH, yoTaHOBIGHHHS HAa mnasy B 300-350 m
OT MIOTHEH Ha OCHOBHOM HaNpaBAeHMN BeTpa, AeHcTByOEEIO
BONs BOAOXPEaHRAWNNA 0O ANHEE MAKCHMANBHHX IAYOME BOAM. 0C-
padaTuBanM TOZHKO XAHHNE NO BeTpPy M BOAHAM, COOTBETCTRYDUME
9TOMY HANDABIGHMO.

OcHOBHAR YacTh BOAHOTpada — BONHOMODHME ZATYMK, KOTO-
puli KpenmTcA HA 0ONYHON nmasyuel BonmOMepEHON Béxe. Om mpep-
cTaBEfet coGolf mramry (AnmEA 3 M) WS M3ONANMOEHOIO MATepHANA,
BHYTDE EOTOpOf 3ampeccOBAHM aXoraGapHTHHe BHCOEKOOMHH® COM=
porEBAeENA, OfEN EOHOH COMPOTHBEGHME COGZAMHOHH MEeXLy coGoM,
ADPYyrAe BHBOJOEN K KOHTAKTAM, PACMONOKEHEHM OO AAHHE NTAHIN
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AATYMEE HA paccTofHME = 5 oM (ANA COXPAaHEHMA NEHeMEOH 38-
PHCHMOCTH STH PaccTOAHWA HEOAWHAROBH) ADYT OT Apyra. lar-
UMK KPENMATCA K BeXe Tak, YTO MONOBMHE KOHTAKTOB NpDE OT-
OyTCTEMM BeTpa OCTAETCA Nox Bozod. [pM BETpS WMCIO OMHBae-
MNX HXOHTAKTOR MEHAGTCHA B TAKT C BONHEHHEM ¥, CIEIOBATENLEO,
WoMeHAeTCA ofmee sHeKTpHYECKOe COMpPOTHBIAEHME XATYMKA. C mo-
MOIBY E3ONMMPOBAHHOI'O MpOBONA, YJOXEHHOIO MO NHY BOZOXpAaHM-
AMmAa, OH MOCASAOBATENLEHO COEAMEEH C MAIAMAMOIEDMETDOM M
wi6ddoBuM - ocuManoTrpafoM, KOTODHe HAXOAATCA HA (epery. Ham-
pAxeHHe mo Bcel cxeme CTaCMAMSHDPOBAHHO.

[lpe w3MeéHEHHMH CONDOTHBASHWR NATIYMEA BO BPEMA BONHC-
A MEHAETCA ¥ CHEA TOKA B [EOM, YTO QHKCHDYeTCA OCHHILIO-
rpadoM. Jng sanmcH mpuMeHAerTca ocumazorpad Tana MOO-2, ¥
NOTOPOI'0 yAANEHO MATOBOE CTEHNO M HA €T0 MecTO yCTaHOBJASHA
QJoToHacaZKAa ¢ YACOBWM OapaCaHOM, AelapmuM OZMH OGOpoT 34
oyTeE. 310 mpucnocoduenKe o0ecHeYMBaeT EENPEpPHBHYD CYTOYHYD
BONKCH BHCOTH BONEH,., Boammorpad s Tpex ASTYHKOB, CMOHTHPO=-
BUHHMX MO yraaM TpeyroAbHOM MeTamnwdecKOM fepwb, MOKET HS—
MOPATE BCE BIEMEHTH BOJNHH. PerucTpHpynmee ycTpoicTBO,KpOME
Y0ro, NMOZBONAET B CAyYae HeOOXOZMMOCTH (OpH NMPOTARKE doTo-
NOHTH CO CKOPOCTED 2 RMAW 4 wm/cer) NPORSBORMTE Da3BEDHYTHE
sanwer 100 # Gonee mocnefOBATENLHO MAYEMX BoaE, OTMEeTUHK
NpeMEHR HA pASBEPEYTO# OcCUMINOTrpaMMe, MOMMMO BHCOT BOJH,
(MKcHRpyeT W HX Nepuop. bBolee MozpodHO KOHCTPYROMA M pacuer
ponsorpada npusogATcA B craree I.A.lexrepa /4/.

CyrodHaf OCLMANOrpaAMMA HAET NpeAcTABIEHHME O Pa3Bl-
T nmpouecca BOAHSGHHMS B NElOM -~ OT HAUANA BO3HMHHOBEHMA A0
01'0 BAaTYXaHWA. Pa3BEDHYTHE OCOMANOIPAMME XAPAKTEPHIYNT pas—
MopH (% ,7 ) xaxzoll BONEHM, NOCTEeAOBATENBHO Mpouezmelt Yepea
ponyorpad aa nmepmop sanucH, T.e., OHA NOSBBONADT ONPEREAHTH
QHeKTp BONH B TOT MAM WHOH MomMeHT QOpMMDOBAHMA BONHOBOIO
Nons .

Bonnorpauun oOpaaTHBAAM MO METOJMKEe, paspaloTarRHOM

y ITH /5/.
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E PARTEPHCTHES BONHOBOI'O OOESA

Bonmosoe mome, BO3HMEKADWEe K& NOBEPXHOCTH BOZOXP&~
HMNTHMA MOX BO3AEHCTBMEM BeTpa, — CIOXHOE HBIGHHME, 3ABHCA=
Mee 0T MHOI'MX (akTopoB. [OCTORHHO NyXBCHPyOMEY BOBAYWHHM
NOTOK KAK N0 HAMPaBAEHHN, TAR K N0 BEIAWYHHE CEKODOCTH B
OTPAHNYEHHHX BOJOEMAX CO3JAEeT CHORHOE TPeXMEepHO® BONHOBO®
none. 3xeck HeT ACHO BHPAXEHROR NMMEME PpOHTA XABUXEHMA BONH,
eAMHCTBA B (opMe M BENMUMHE MX, A TAKKE YETKO BHPAXSHHNX
pAROB rpeCEel BOIH, ABERYmHXCA K Gepery, Kaxue HAXOAATCA
BONN3H NpMIAyOHX Geperop, [HOBepXHOCTS BOAOXDAHENHEWA Opei-
CTABIASTCA B BHZ® XOAMOB W NOXCOHH, pasHOOOpasHMX no {opue
B BeNINYMHE, BUMTAHYTHX B OOWLEM M0 EANDaABIGHHN pacnpocTpase-
HEA BONA M CYNECTBOHHO MEHADNMXCA BO BPEMEHN M NpPOCTPAHCTEE.
CioxEoe TpexmepHOe BONEGHMe, KOTOpPOE HA MEpBHil BSINAX EaXeT—
CA X20THYECKHM CHROMNGHWEM BONH, MOXET OuWTH, OJHAKO, DASNOXE~
HO HA OTAGNBEHE CHCTEMH BONH CO CBONME XADAKTEDHHME MapaMeT
pamMu.

Brarozapa GOnEmOMY pasHOOODASHD B pasMepax BOXH, pac-
MNON&aranmHXCH B PACCMATPHBAEGMHN MOMEHT B TOM HIM WHOM OYyHKTE
BOZOEMa, BOXHOBOG NONE XapakTepHsyeTcs BONHAMH onpepereHHON
EaTeropns, vame BCOT0 BONHOM, BHCOTA KOTOPO# COOTBETCTEYET
I%rolt oGecnevernocTR (CaMska K HamGoxpue#t ma3 IO0 moxpax
HAONWAeHHEX BOXH B OAHOK TOURe).

OGoOmesne pesyasTaTOP HATYDHHX NCCHefoBanmit I96I-
1965 rr., nposeaenmux ma TauxesTckon, Karraxyprasckom, Dm=
HOCYpxaHCKOM W HajipagRyMcKoM BOXROXPAHENWNAX, A46T BO3MON-
HOCTHF CHGNATE HEKOTODHE BHEOAH O BONHOBOM NONE MANNX BOXO~
XpaEmAum (B YCAOBHAX IMYCOROM BOAM).

Hecnezosawna BeTPOBOTO BONHEEMA B MANHX BOAOXDAHHE-
JENAX MOATBEPARIN NepBHE HAmM mpejpnoNoxemms /I/ w noKasann,
9T0 QOPMHPOBAHHE BONH 3X6CH HECKONBXO HHOE, WeM B KEPyNHEHX
BOAOXPAHWAMNAX, OBEDAX M MODHAX.



BoapacTan#e BOJNHEHHA B MODPAX M KPYNEHX B0 0Xpa HUI H~
WAX CHABHO OTCTAET OT BOSPACTAHNMA CKOPOCTE BeTpa. Heolxozm-
MO BpeMs, YTOOH MOcNe AOCTHXSHHA BETDOM MAKCHMYMA YCTaHOBM-~
lOCh BONHEHME MO PENMYMHE, OTEEUADMEe DTOMY SHAYEHHD CKOpO=
otk perpa. Tak, mo pamauM [I,K.Boxmu /6/, npozoizurensHOCTS
00pasoBaHMA BOIHEHHA, COOTBETCTEYDEEI'0 BEAHYMHE Aelkcreyo~-
ROro BeTpa, HA EBPONEHCKEX BONOXPAHWNMNAX C BHCOTOH BOXH
045 0,85 I,2 M cocraBnfAer coorsercrserno 7; I3; 20 mac.,
A MPOAONEMTENBEHOCT: SATYXAHMA TEX X6 BONH - 4; 8; I2 uac.

Ha pme.I npuBepeHd rpafMkd pa3sBUTHA BETDA M BHRBAH-
HOro uM BoXHeEHA HA KaTramypramckos (V =662 mim.w°,
7= 9-II1 kM), DmHOCypxasckoM ( V= 350 mna.u®, 7= II &M
0 cocrofrmn Ea 1964 r.), TamkenrckoM ( V= 250 mmH.M2,
/= 6 kM) n KaWpakkywmckon ( V=4,I6 wipa.u®, 2= 45-50 xu)
NOAOXPAEHTHAAX

HccnenopauMA HAa OXHOM M5 KDYNHHX BOZOXDAHHAMN - Kai-
PAKKYMCKOM = MOKA3and, YTO BONHEHMe B HEM DA3BHBAETCA He—
OMONBEO OHCTpee, yem ykaaawo [.K.Foxuy /6/. Ha nmepsoHavans-
Iyn pacKauKy BOZH YXOAMT 4~7 Yac.; YeM BHEE CKOpPOCTE: BeTpa,
TOM 5T0T nmepUojn Kopoue, [Ipw HapacTaHwm BeTpa oT 5 o
10 m/cex w meilcTBMM ero BEONH YamM, CHIEHOE BOJHEHHE § HA-
WOTPEHHOTO Oepera (MEOTMHH) OMymaeTCA uepea 5-6 wac. Ilepmox
GOKpamaeTcs, eclIM BeTep CHCTPO HAapacTaeT; B 3TOM ciydae
Takxe CHCTPO HapacraeT M BoAHesue. Ha puc.I,a npHBezeHE rpa-
DK pasBuTHR BORHEHMA 3a [9-20 okrACpa 1963 r. Sgecs veTKO
(IPOABAANTCA TPM OMKA B PAIBMTUM BETPA M COOTBETCTBEHHO TDH
WiruOa kpusoR BOMHEHWA. [Ipudem mepewl muk serpa (I3 uac.,
19 oxrrdpa) co cropocTem II-I3 M/cer sa 3 4aca (nocne mo-
OTHXEHHA MaKCHMyMa) CMOT HarHATH BONHH NO BHCOTE TaKue xe,
kax rperuit nuk (IO wac., 20 oxTAGDR), CO CKOPOCTEM HE GO~
noe 9 M/cex. Bropoi mME BeTpa NoCHE.MEpPEOTO HEMONHOTO CHa-
Al TNONTH HEe BHeC HWKAKMX W3MeHEHM{l, JHEL NOAAEDEAN CTHXaD~
f0e BonHenue. Pa3HMIA BO BPEMEHM MEXAY MAKCHMYMaM# CKODOCTH
WOTpa M BONHEHWAMM Np¥ BonHax A0 I M cocrasamer I,5-2,5uac.,

npu OONBEWMX BHCOTAX BOJAH - J0 4 uvac,
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Ha Comee wmenrux BogoxpaEmaumax (Karrakyprascmoe,
DxrocypxaEckoe, TamKeHTCROE) BONHeHES OHCTDO BO3HMEAET . H
TAKKEe 3ATyxaeT OpH cnage petTpa. BpeMeHHHe NYILCANHE BeT-
pa (MO CEOPOCTH) OPCACIRATEXRBEOCTED 30-50 MuEEH., HeHsCexHO
0TPAXapTCA HA BONHOBOM NOXe6, Oolee KparrkOBpeMeHHHEe (5—-

I5 MHE.) CKRa3HBaDTCA TONBKO B MaJHX BOZOeMax THOA TamKeHT-
LKOro,

Ha KerragyprauckoM BOZOXpaHMNEmNE (IO 00%BeMy B
6,5 pas wexsme HallpaxkkyMCKOrO) BeTPOBOE BONHEHNS CHEAyeT
0 HeGonpmMM samosganEeM™ (IS-40 MEE.) 83 pasBnTHEM BeTpa.
Ur0 xe HaGANASETCA ¥ HA APYIMX MAENX BOZOXDaHHAHEMaX. Pas-
NIa BO BPEMOHM MeX]y MARCHMANbHHME 3HAYCHHAMH CKODOCTH
AvHCTBYDEEr0 BeTpa M BHSBSHHOIO WM BONHEHHA HEé NpeBHmAEST
I~1,5 qac.; Ha Tamgenrckom M DKEOCypxaHCKOM (mepsoe B
7 pas, propoe B I2 pas mensme Kafipaxkymcxoro) oma eme
womeme (z0 30-50 MkH.). YeM GHCTpee DA3BMBAGTCA BETEp H
OKOpocT: ero Coarme, TEM DASHHUA MEHBNE.

[pe pasPHBNEMCH BONHEHHH OTAGNBHHE YCHNEHHA B&TDA
0 NPOZOAXHMTENEHOCTERD ZeflcTBuA CGolee 20=3Q MMH, BH3IHBAKT
youreHde BONHEHWA, NPHYIEM B 9TOM CIyYae DASHHNE BO BpeMe-
n wexzy W__ m Hmu: ene xeRpme = I5~30 mmm, 870
MHAHHE TeM CHABEEE, Y6M BHEE CROPOCTE Berpa. [pm W =
* =5 u/cer ycmnenwe serpa Ha 0,5~1 M/cex mouTH He oOTpe-
mpeTCA Ha BOAEOBOM mone., OTMEYes0, WTC B MEDPBONAYANBENH MO~
WOHT De3Ko ycmauBapmEecs BeTDH 3a HeDHOX Menble OJHOT'O Yaca
i BCerja MOryT BHSBATH BOLHEHME, DABHOS N0 TEIWUHHE HelcT=
hyouel CROpOCTM BeTpa.

Hccneposanua Ha KaltpaxxyMckom ¥ NEHOCYDXAHCKOM BOAO-
APUHMIHMAX MOMOINM BHACHMTH BIMAHME NPOZOIXHTENHHOCTH e~
UThEA BeTpa'c OAWHAKOEGH CKOPOCTEN HA pPOCT BONHEHHS (ua
UTHX OOBERTAX BOTDH AEHCTBYNT NPOXONXHTENHHOE BDEMH =
I=3 cyror u Goxee),

Jeranorneno, uro B YCAOBHAX OTHOCETEIBHO ﬁﬂlhlnrﬂ ]
WAZIOTO BOAOXPAHMIME NPOACNXMTENBHOCTE AeHCTBEA BeTpa uneerT
WNAYGHHE TONBKO 3 Eivadbuuit MouesT (puc.I). Poct BONHeHMR
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oocne ZOCTUKOHMA MAXCHMYMA, COOTBETCTEyLmero pgeitcrsyomeft
CKOPOCTH BeTpa, HpPEEpamseTCd, HECMOTDPA HA NpojoiAkapmescs
AeficTBHe Berpa. DTO AaeT BOSMOXHOCTS NP COCTABIGHME NpOI-
HOB38 BONHOHMA HE YYATHBATE NMPOJOIXMTENEHOCTHE ZeHcTBHA
BeTpa,

JocTRraeT nu BONEEGHRE NONHOIO DASBHTHEA B CTECHeHHHX
YCHOBHAX MANHX BOZOXPAHRIHN B COOTBETCTBHE C zelcTRynmeft
CKkopocTsd Berpa? Jix.JlepCumaiip /7/ npmBOZET MEHAMSARHHE SHaE—
YeHMA DasroHa BOJEH H HAMMEHBMYD NPONOANHTENLHOCTH: AeficTBHA
BOTPA PASNWYHOR CKOpPOCTH, HEOOXOAMMHE ANA TOrO, YTOOH HNpH
FAHHOE CEODOCTH BeTpa BONHEHHE AOCTHINO NMOXHOrO DASBETEA.

Bonmemme MOXeT ZOCTUTHYTH MEKCHMyMA NpW BeTpax B 3,
4y 5, 6, 7, 8, 9 1 I0 Caim0OB TOAEKO B YCHOBRMX ZeHCTBHA WX
COOTBOTOTBOHHO 2,4; 6,6; 9,0; I4,0; 23,0; 34,0; 52,0 m
69,0 wac. npr pasromax » I8; 75; I30; 240; 520; 930: I780
u 2630 kw. H3 9THX AGHHHX CUOAYeT, YTO B MAINX BOAOXPAHAIE-
Max TONEBEKO mp® W< 5 m/ceE BeTpOBOE BONHEHHE ZOCTHIAET
OONHOrO PasBHTHA,

HegoTopue ECCAeZOBATENH OTMEYANT, YTO TONBEO B OKe-
aEAX Oxarofapf GONBMEM MPOCTPAHCTBAM H OCMEDHHEM GapMYeCENM
CHCTEMAM BETDOBOe BONHEHNE ZOCTHIAET MAKCHMYMa, COOTBET—
CTByDNEro AayHOR CEOpPOCTH Berpa. Peke 3T0 HAGNNZAETCHE B MO~
pax. JlpyrEe B RauecTE® NapaMeTpa, XapakTepMayomero CTeneHs
PA3BHTHA BOAHGHMHA, NDREMMANT BEINUMEY S (TAK HasHBaGMHY
"Bospact BoXHeEMA", paBEH#l OTHOWSHE® $as0BOM CKOpPOCTH BOIH
K CROpocTH AeHCTBYMEEro BeTpa).

lipr xocraTouno Gomsmwo} AuMEE I'AYGOKOBOZHOrO BOZOEMA
Alf ycraEopuBmerocA BoxHeHus I.B.Twros /9/ pemomenzyer npr—
mmats S =0,7 - 0,80,

E.®.Cevenor /I0/, mpomoxmeumil HaGnmpenus EHa [[Muan-
CEOM BOZOXDEHMINUE, KOTODOE B JOCATHH pas GONbEEe MHOTHX
CPEIHEa3NATCEMX BOAOXDAHHNHE M B HECTH pas GodbEe Kaiipax-
Kymcroro, mmmer: "lpu yCTAHOBRBEEMCH BOIHOHWM BOIWIHEE
OOHEPyXHBAET YETEYW SaBHCHMOCTE OT CHODOCTH BETPA B MOMEHT
HaONNZeERA 84 BONHeRHWeM, C yBeAWueEWeM CEOpPOCTH BeTpa 0f 5



m0 I4 m/cer mpE NPOYMX DABHHX YCNOBHAX BeAWYHHA & yMEHH~
maerca or 0,8 x0 smavendsd 0,5 COOTBETCTEEHHO...

Berpopoe BONHEHEe HA BOZOXPDAHEIMME DA2BHEABTCH NO
TENY OCENDPEOI'O IAYOOKOBOXHOI'O BOZOEME& TONBKO NPH CEKODOCTH
peTpa MeHee 5 m/cex, a npa Goaswell CKOPOCTR BeTpa 8T0 pas-
BNTEE NMpOTEKAST B CTECHPHHWX YJCIOBMHEX, NMpHEYeM CTeNEHE:L CTEC-
HeHNA TeM OONEEGA, U6M M2HbREES 3EAUGHNS HA BOJOXPaHMIENE
Npd ZAHHOM pasroEe B CKOPOCTH BeTpa XOCTHIaeT BelWuWHa 3 .
Taxge yCROBNA CO3JZADTCHA B pesyibTarTe BO3JeHCTBEA Ha BONHS-
HRe PIYOMH N0 AAMHEe DA3TOHA ¥ Mamoff PeNMUMHH nociegHero",

CrasaEroe COATBEPERAET HAaNe mpeanoaoxex#e /I/ o ToM,
Y70 B MANHX CPOAHCE3HATCKERY BOXOXPAHMAMMAX ONAIrONAPR MX He-
doXpMMM DESMEpAM, MSPEBEHHOCTH AKBATODHH, EAINYND OONBLEHX
MAEKOBOXHHX MAOmMANER COBZANTCH CTOCHOHHNE YCIOBHA AAR pas-
BATHA BONHEHMA, TAE KaK GolbWAT YACTH SHEPIHE BOIHHEANMNX
BOXE TePHETCA NpH BOSZSHCYBEN Ha HENX XOXa Bojoema, Yrasas-
Hhé yCNOBHA, A& TaxXe CHNBHHU BoTpoBOM peamm NpH HelGOABEMX
BANHAX DPASTOHA BOAHN OOYCHNOREMBANT B MAINX B0OXOXDAEEXNEAX
epoeoOpasEoe QOPMHPOBAHES BETDOBHX BOXH, OTANIHCE oT ofpa—
BOBAHMA BOAH B KPyOHKX BOAOEMAX, 08€paX, MOPHAX.

[ 0 1

Bongosoe mome, QOpPMRpyOmeecs Ha MOBOPXHOCTH BOZOXpa—
HRENE DOX BOSZENCTBHEM BETDA, HpPEACTABNAST COBOKYIHOCTE
TPOXMEDHHX BOAH, DASAWYHHX MO0 dopMe W BeNMUHBEE, HAMEHADMHXI-
CH BO BPeMeHE M NpPOCTPAHCTEE.

BommeENe TpyZsee ADYTEX BNEMEHTOB I'EADCIOIHYECKOI0
pexmsa BOAOXPAHWANE NOAMEBOTCH TOWHOHM KOANYECTBEHHROW oueHke,
TAE KAK OHO HAXOAETCA NOZ BAMAHHEM SHAYATENHHOIO YRcla dar—-
TOPOR, KOTOPHE RePeAKO ASBRCTEYOT B NDOTHBONONOKHHX HANDAR=
NEeHEAX M YYeCTH MX HE BCerjga yxaercsd.

MHOTWe HcONejoBaATEIN DECCMATDHRANT BeTPOBOS BONHE=
HME, KAK BAPRHDPYNOMEE HBNEeHHEe, ® JAA U0 ONeHEE, HADALY C
APYTEME MEYTOXAME, OPHAMMANT MATEMATHUECKYO CTATHCTHEY.
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Hayuas BeTpoBOe BOXHEeHHE B pPAROHAY, NPMMHEANNEX K
JNOTHES, MH CYHTANH, UTO B Npeéjedax Taxofl orpaEEvYeHHOM
NAOHAAM YCHOBMA BONHOOOpA3OBAHNN HON3MOHHH. PacnpezexeHEe
BONH MO BCEf AKBATODNH He MCCHeZOBaik. Ha OCHOBAHME 2aE-
HHX pasBEPHyTHX OCHEINOIpaMM, BOCODONSBORAWNX BAaUNcCh Oe-
IHX cepHff BONH, HOCTPOSHH EDNEH® O00eCHEeYSHHOCTHN BHGOT N |
APYyIMX SI6MEHTOB, YTO NOSBONMNO ONEHHTS NPONEHT ofecHeYeE-
HOCTH XpOofl BONEHM B XAHHOR CHCTEME BOIE HA EKagol-To ompe—
AeXEHHOM CTAAMM DABBHTHA BONHEHHHA,

Mz EpuBHX 00eCHeUYSHHOCTHE BHCOT BOIH BEAHO, 9TO0 B
EAXZ08 CepHN, 3AMMCAHHON B TOT HIN HHOM MOMOHT DasSBMTHS
BONHOHNA, HaCNogaeTcA CONBMOE.PASHOOGDASKE BOXH NHO BHCOTS,
AEMHe, NEepHOAAM, YepeAyDEMICH (e8 raxoii-mE00 CHCTEMH. |

C mMaMeHeEMeM CKODOCTE BeTYpa COCTAB CEDME BONH HaMe-
HAGTCA He TONEX0 B NPOCTPAHCTEE, HO M BO BpPeMeHN (pHC.2).
Kpueue I-2 (pHc.2,8) COOTBETCTBYWT CTANHN HADSCTAHNA BOE=-
HeHRA, KpHBaA 3 -~ (ase yCTAHOBMBNErOCH BONHOHNA X &4 - Ha-
YaBmeMycA OHCTDOMY CNaAy BCHGACTBHEe CHUXEHHR CEODOCTH
BeTPA,

Ha pme.2,06 xpusie -2 coorpercTBynT (aze HapacraHus
BONHEHHA, 3-4 - yCTAHOBHBMNONYCH XBHXGEND N 5 ~ EAYANBHOMY
MepHOAY CMana Be&Tpa.

TagkuM oGpasoM, C yBeANYEHENEM HIN YMEHBENAHNSM CEODO~
CTH BETpA COCTAB CEPMM BONH H3MEHASTCA IEABHHM O0pasoM sa
CYET NOABIGHNA WAHM MCUYESHOBOHNA KpPyUHWX BOAH, JTO TAKXe
noxreepxaacTcA rpapEkoM (pec.2,B): KPHBEAS COCTABA BOIH Me-
HAST CPO§ MONOXCHE® TONBEO HA yYacTKe BOXH peaxoff moBTOpAS~
mocTh ( ;’Jf— > I,5), & ROENYECTBO BOXH ¢ 0GecHeYeHHOCTHN

> 20=3 OCTOAHHO.

[lopumerMe CROPOCTH BeTpa OCyCIOBIMBEET NORBAGENS OT=
ASNBENX CoNee KDYNHHMX BONH HA OONSM (OHe TDPEXMEDHOrO BONHE-
HMfi (B BHAe OTAeNHHNX CONBEEX BANOB), KOTODHE NpH CHAJE
BeTpa ECUessnT B NEPBYD OYepenb. U yBelIMueHEEeM CKODOCTR
BeTpa cocTaP cepuli ponH Oomee HEOXZHODOAGH, M BOANTHEA

-ii— CHIBHO BOSpacraer. [lpm mowOom BOAHERMNM 8T0 pasHoOOpa-
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Po.2, HaMeHeEWe COCTEBA BOIE MO BHCOTe (R) M OTHONEHND }4:!_ ;_ ;:
(rne ﬁj,ﬁ-mcum oK S0%=HOH oGecneveHHOCTH) B npnuanca" pan-

BUTHA BETPA W BONHEHWA HA BOJOXpaumaumax, Jna KaTraxyprascro-

ro (a): I- cocrap cepmM eomHE Ha I8 vac.20 wWH. 3 anpens npA

W =5 w/cex; 2= To xe Ha 20 wac, W =7; 3= 10 e Ha 7 vac.

45 wuH.4 snpexnn mpr W =I5; 4= 710 Xe Ha B vac.45 MEH, 0OpA

W =10 u/oer, Jina Tawxkenrckoro (0): I~ cocTaB CEepHR EONH HA

17 wac.I6 wmH., 29 Man 1963 r. opm W =9 u/cek; 2= T0 Ee Ha

7 wac.47 wmH, 30 mam npg W=I0 ufcek; 3~ 10 ®xe na 8 uwac.20 wmMH.
npe W=I2; 4 70 xe Ra IO wac.03 wmH. opu W/ =I5; 5= T0 Xe HA
II gac. 30 upn. npE W =I0 w/cer. Jnr TaEKeHTCKOTO {;}= I= co=
cTap cepH¥ BOAH HAa I9 vyac.IB wmH,.27 wam I93 r. nmpu W =6 M/cer;
2- 10 ze Ha 20 wac,37 wme, npm W =I2; 3- 70 Ee Ha 20 vac,.45 MUH,
npe W =I2; 4~ T0 e Ha 23 vwac.23 wwn, npa W =9; 5= 70 Xe Ha

5 gac.28 unH. 28 man npm W =8 m/cex,
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sHe B cocTape BoNH coxpasAerch (or I m zo 5-I0 cm). [pm
Goapmeff MPOZONXMTENHHOCTH ASHCTBMA BeTpPa OAHOM CKOPOCTH EDE-
BHe o0ecneYeEHEOCTR BHCOT BONH pacmoIaranTcs CAMSXO ADYT K
ADYIy, 4UTO CBHAETENHCTEYST 0 HEKOTOpOH yCTONYEBOCTH COCTaBA
BOAH NMpH YCTAHOBMBHEMCA BOJAHEHHM. OTHM TAKXe MOATEEDERAETCA
BHBOZ O TOM, 9TO BpeMA, KaK QaKTOp pASBHTHA BONHEHMA, CY-
NeCTBEHHO BUIMAET TONBKO B HAYANBHWE MepEOX A0 MOMEHTA A0~
CTHECHRA MAKCHMYMA.

CnoxHOCT: BONHOBOPO MONA CKASHBAGTCH He TONBRKO B Ha~
IWYNK OZHOBPEMEHRHO NBMXYNMXCA BOAH, DASHMX NO BHCOTE, NE~
pHOXaM, ANMHAM, HO B B TOM, UTO NAXEe OJMHAKOBHE MO BHCOTE
BONHH HMEDT DA3IMYHNE MEepMOAN M ZANHHEM, Ha DEHOCypXaHCEOM
BONOXPAHMTHME BOXHAM BucoTolf 20-50 cM cOOTEBeTCTBYDT ARANS~
soEd meprogoB oT I,4 mo 3,6 cex., mpwdYeM, HamGONBNME yAeIE-
EHff Bec B rpynnax ¢ 4 A0 35 cM NDHXOANTCA HA BOJAHH C Oe~
puozom I,8 ® 2,3 cex,; B rpymax ¢ /4 >35 cM COOTBETCTBEHHO
#a BoxEs ¢ I,8, 2,3 m 2,7 cex.; saro rpynna ¢ 7> 45 cu
yxe He mMeeT BONE ¢ 7 = 1,8 cer. HomuyecTso BONH ¢ 7 =L,4 -
3,6 CeE. NpMMEpPHO PABHOMEDHO BO BCEX TDyMMax BHCOT.

Nogo0HAA kapTuHa HaGupgaercs B HA TAEKEHETCKOM BOXO-
xpapunume (puc.3). Kaxgofl rpynme OAMHAKOBHX MO BHCOTE BOMH
COOTBETCTBYET CBOJ cmexTp mepmoaos -~ or 0,7 A0 3,5 COK.,
MpWYeM, YeM KpynHee BONHH, TEM KONMYECTBO B HHX BONH C M&
AHME MepHOZAMR yMeHnbmaercs. Tag, B rpymne ¢ 7~ =41-50 cx
HeT BOXH ¢ mepmozo 7 < I,5 cexk., ac # =5I-60 cu -
¢ 7< 1,8 cex, C pospacTaHMéM BONHEHHA yBeIMUYHBAETCA KOIE-
YeCcTBO KPYNHHX BOAH C CONBOMMHE MEePMOAAME, T.8. HEOAHOPOA-
HOCTH BONHOBOrO MOAA (COCTAR BONH IO MEPHOZAM) HECEONBEO
yMenpmaeTcA,. [IoOABAANTCA BOAHHM Oomee MONOI¥e, a KPYTHe HCTe—
sapt, Ha rpafmea (puc.3,8), CEATOrO 25-26 Mad Ha TamkKeHT-
CEOM BOAOXDAHRAEME, BHAHO, YT0 C BO3PECTAHMEM CKOPOCTE BeT-
pa or 6 A0 I2 w/cexk 7 50% (mepwop 50%-EOHM oGecneueHAOCTH)

yeeauuusaercs or 1,48 mo 2,I0 cek. [Ipr ConbmMx CKOPOCTAX
BOTPA BONHH CTAHOBATCA Conee MONOTEMM, C CONBMMME SHAYEHNAME
nepuoxor (mpapas wacTs rpajuka), HO Opomecc 3TOT HEPABHOME-
pen H, KAK MOKASHBAST NeBaf YacTh 2T0r0 rpajuxa, B SHAYR-
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TENBHO GONEmE} CTOMEEM YyUONAKABANTCA RPYIHHE BONHH, EMEDMHE
REPHOZE C O0cemedeHHOCTEM < I0-20%. C yMeHsENeHNOM CKODOCTH
EOTPA HA 3TOM yUacTEe KPUBOH HCYUEBanT BONHM ¢ CONBNMME me-
pOZaMH,

AHanOrWUENYl MpOmecC NpPOMCXOZMT M MO TPETEOMY Tape—
MeTpYy - AnmHe BoaHM (L ).

qugggnlantu B3AMMOCBHASHE BHCOT BOIH
pasnnvHOft oGecHevYeHHOCTE

B pesyarTare MHOrONeTHMX HACHDAGHWHY HeJ BONHEHWEM Ha-
EOmneH GONENOM MaTepHan, NOSBOIADMEN cAenaTs HBKOTODHE BhH-

BOJIH.

CpeAEHe BHAUEHHS J’;i& -74-& BHUMCHEHH MO JaEHNM

I56 cepuft Bone (He wenee I00 somm ﬁfnnxnuﬂ), COOTBETC TBYDNHUX
yCTRHOBHBMEMYCHA BOXHeHHD (TPa0nN.2),

Ha OCHOBABHWH MOAYYEHHHX AAHHHX MO BHCOTE BOAHH Ha-
BecTHOH oOeCneqeHHOCTH MOXHO MepefiTH kK BONHe MCHOMOH Ofecme-
YEHHOCTH, HMCOONBBYA CBABK

%y Py IR Ly g (1)

(« ®m A ussecTHN 3 Tadn.2)., Tak xe OnpezieNfAeTCA meprEoa

BOJXHH:
43%'; > £ =€U??- by G H
R P e ) g i S

CBfish MeXZy BHCOTO{ M NepHOZOM BONEHH

. eCleq 0

MaTemaTHYeCKEN NMyTeM [0 H3BECTHHM TEOPETHUSCKHM 2aph-
CHMOCTAM, BHBONCHHHM JAAl ABYXMODHHX TDAXOHZANBHHYX BONH, He-
BOSMOEHO BHACHMTH COOTHONGHNA MEXZy %# ® 7 , TaK Kak NepBan
HE CBASAHA 38BNCHMOCTAMM C JNMHOM ¥ DeproOAoM BolHH., OnHARO
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pOBYyNBTATH HATYDHHMX HaONoAeREll Eaj BONHEHMEM YEASHBANT HA
MANEYMEe CBF3H MeXZy cpeaHelf BuHCOTOM BOIEH W CDOAHMM HO—-
PROAOM .

MH NOMETANAMCH JCTAHOBETH BMIOINDPNYECEYD 3ABHCHMOCTE
MORAY BHCOTOM W 66 DEPHONOM, EMewmEXx I%~HyD O0ecneveHHOCTS.

[lo maTepHanaM pasBPEpPHYTHX OCOANAOTpaMM, JAMNCEHHHEX
NN CTAZEM YCTAHOBMBEEIOCA BONHOHMA HA TamReHTCROM BOXOXDa~
WMAMme, mocrpoeHa Kpusas (pEc.4,I), m3oOpaxsnmad CBASK

fg W 7, 'B BEEE
e o

Ay = 954975 (3)

Kpusas I orpevaeT AAHHNM HaTypd TamxeATcEoro W OXHO-
QYyPXasCcKOT0 BOZOXDAHHNHN. TOoURM Xe HajlpaKKyMcEOI'0 BOZOXpa-
NMAMmE HAXOAATCA 3HAYMTENEHO BHEe RpMBOM I m Oombue YAOR—
AeTRopADT ypaBHeEMp Kpupoll I, mMenmell BEA

by =467y . )

(negosarexnsHo, Ha Hafpagxywmckou (Golee EpPyNHOM) BOXOXpAHE-
AWm0 BONHH CoNeeé MOZOTHE, UYeM B MAXWx Bojoewax. O0a ypaBHe-
Wun cpasm (3) W (4) MOryT CAYXETH AAA NpHCIEXEHHOM OLGEKE
OANOTO WA ABYX PACCMATDHBACMHX NapaMeTpoB,.

JiHES ® KDYTHSHA BOIH

CpA3s MEXAY BHCOTOH BONHM W €0 ZNENHOM HSYJANE TONEBKOD
yn TaExeHTCKOM BOZOXPEAHEAMNE NO MNABYYEMY TPEXBOXOBOMY peoo-
YaTiHoMy BoxHOrpady, YEpONNeHHOMY Ha TpPeYyroNRHON MeTALEMYEC=
WOl pame, JIMEY BOXHEN ONpefeNsNH NO COOTHONOHE® < = 7,

lo CHEXPOHHHM NMOKA3AHWSAM TpPeX BoXHOrpafos, samWcas-
MM: ocpmanorpajoM HA OJHYy NMASHKY, BHYMCEAIN CEKOpPOCTE pac—
ipocrpaseHks BoaEw (£ ) cormacHo meroauxe I'TH, msxoxenHOH
» padore E.M.Ceamz /5/.

OdpaCaTHBaZM EE BCD SANMCAHEYD CEPHN BOAH, 8 ANNE
JUAOTEN BANMCH C ACHO BHDAXGHHSME BONHAMEN (62 BTODMNENMX 00-

HI
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pasosammii. Bcero oGpaforano I63 BolEd, J1A Kaxpoff BONHH Bh-
wienanw O, < w A-;‘g-*. PesyrnTatd pasHeCeHEH [0 Tpynnoam

O\HAKOPHX BOAH (Tatn.3) M NOKA3HBEDT, YTO B HATYDHHX yCauO-
DX HAONDEEETCA DASHOOOpDASHE JNMHH H KDYTHAHH BONHH. Kpy-
THaHA KomedmeTCA B OYEHh MMDOKMX mpegexax = of I/7 (mnd
Kpynuwx BOXH) Z0 I/36 (ans Menrux). JlgXe B OAMHAKOBHX OO
MUCOTEe BONHAX OTMEYASTCHA pA3HAA KDYTHZHA CHIOHOB: NUA

"'.5 - 1 =li -
7%=50 oM EMeeM A = 7 : .h,

2 = 3I=50 =—l:—1; 5
31=50 ox A =85 5 (5)
% > 30 on A oh s b,
IZ2 36

B TVCH 92-60 /1I/ pexoMeRAyeTCA ANA KPyIHHX BOAOXpSE~
WMIMN OPHEAMATE BHAUEGHWE KDYTHSHH BOIHH A B npenuax,%* ’-,}

Kax BHpEO ¥3 Tadn,5, B DEROMEHAYEMOM ZMANAazaoHe Haxo-
ANTCR Bce BOAHH ¢ ~ 7 50 cm, 87% BomH ¢ # = 4]I-45 cm,
%% ¢ 4 = 36-40 cu, 2% ¢ 4 = 31-35 cuM, a BOAE ¢ 4 =26-30 cm
vonsro 30%, OcTarsHHe BOIHHM JAWHHEE M, CISNOBATENEHO, CGonee
flonorue, CanNHe RPyUHHE BONHHE M3 3aMepeHHHX Ha TaNKeHTCKOM BO-
AOXpEH RIMIEe HMENH ~j’-—= =9,

JoTaHOBMTE CBASH Mexfy S ® X He yA&nOCh. JUR 5T0-
I'0 HeoOXORMMa CHENWanbHAA ABNNaparypd. [IpM HCOOARB0BAHHR Xe
oymecTeyomelt annaparypu Meromura I'TH /5/ B yomoBusx Tpexmep-
HOr'0 BONHEHHA AONXHA OHTE NEPECMOTDEHA.

JABMCHMOCTE BHCOTH BOJIHH 0T BOAHOOOpasyomux (¢axTopoB

B YCHOBMAX TAYOORKON BOAH

OCHOBHO}t BONpPOC MCCHEZOBEHMH BONHOBOI'O DEENMMA B MALNX
BOAOXPAHWIMEAYX = YCTAHOBIEHWE SABMCHMOCTH BHCOTH oOpasypmei-
O BOJHH OT OCHOBHMX NapaMeTpoB: CHODOCTH BeTpa M NpOONER-
TOALHOCTH ero ZeficTBMA, MNMEH DA3TOHA BOJNHM M I'NyOMHH BOJOeMa.
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HsydeHEe BONHOBOTO POXEME B MANHX BOAOXDaHMIWNEAX
Cpeamreit Asmm Havamocks eme B I956=I957 rr, [lepremE oGnexRte—
ME HaOnoneHHs OuaM Tepmenckoe ¥ KaTTakypraEcKOe BOAOXDaHE-
IEEA R o3epo Yackax Ha Tpacce KapakKymckoro kaHana. Jxe mep-
PHE JaHHHEe NMOKASANH EeOOGXOAEMOCTS BHABAGHNA SAKOROMEDHOCTEH
GopMEpoBaEMA BETPOBHX BONH B MaIHX BOJOXpaHENIMmAX, B pe-
gyapTaTe HecnexopaEMil I956-1959 rr. NONYYEHA BABMCHMOCTS
BHZA

.ﬁ,z-é‘ﬂ%*ﬁ; (6)

rae ;f; %~ BHCOTA RONHH I%~-HO#l OOecmeYeHHOCTH, M;
Wj, = CKOpoCTs Berpa Ha BHcore I0 M Eaz BoAHOH mo-
BODXHOCTED, M/CEK;
2 = DaBI'OE BONHH, KM,

Popuyna (6) Ouna pexOMSHAOBAHA AASA BOAOXDAHRNKN C
= B xM. B zampHeHENX HCCASNOBAHHNAX C MOMONBD CHONNANLE~
HO¥ WaMEDHTONBHOM anNNApATYDH NPEACTOARO NDOBEPHTE NPHMEHN-
wocTs arolt opuMyaH Ha APYTIHX OOGBEKTAX M OODEAENHTH NMpejsiH
BOSMOXHOCTH €& HCnoNE230BaHMA. HaCuIpjeHMA NPOBOZAMAR B yCuIO-
BRAX TAyGOoROft BOZM, BHCOTY BONHM ONpEAENANM JNA paiioEa muo-
tHEn, [pr oToM DO AMEEM QOPMHDOBAHMA BONHH COGNNAANOCE YyO=

HOBHE = J’}—‘}—-

0o cyTOYHEM OCHMAROTpAMMAM MOXHO TDABMNBHO ONEHETH
¢asy BonHeHMA, BO BHEMAHNE NPHHEMANHCE TONEKO BONHH, COOT=
BETCTEYDNHE YCTAHOBMBHEMYCHA BONESHED.

[ipe o6padoTRe NPHHEMANACH CERODOCTH BeTpa HA BHCO~
reé I0 M Hax BOZHOM MOBEPXHOCTED. JUNTHBANM TAKKE HCRAXEHHE
BOBZYNHOTO MOTOKA Npd OOTOKAHME MM IpeCHf MIOTHHEH (aHeMO-
pysOorpad yoTaHABIMBANAM C HABOTDEHHO# CTOPOHMW).

lpe ompepeneHER pPA3TOHA BOAHM OTCEEKANN YYACTKE, NO
KOEQETCypanue He yuacTByomue P HOPMEDOBAHMM BONHOBOI'O MOTO-
KA - Y3KHe 3ANMBYMKE mMpmHOf < 500 w, nporoxm m T.m,

MecTa YCTAHOBEN BOXMHOrpafoR BHORpDANE C TAKHEM pacvye-
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TOM, 9T00H MCKNNYHATE BOSMORHHE MOCTHHE BAMAHMA pma@a, TE
onun, fABneHM) REQPAKOHM BOJXH M T.X.

EGEIEIWBEH!HHH I96I-1964 rr. na TauxenTcROM, Karra=
Kyprauckon ¥ DEXHOCYDXQHCKOM BOAOXPAHWAMMAX NONHOCTHD MOZ-
ThopxaeHa MONY4YeHHAA DaHee sasMcUMOCT: (6), waolpaxeHHas Ha
rpagure (puc.5) B Buze kpusok I.

Ha prc.5,B kpuBas I ZaHa B CONOCTSBAEHHH C ADYTHME
ANANDTHYHEMK, TOCTPOGHHHMM M0 HAWOONEE pacHpoCTpaHeHENM dop-
MylaM mo pacdeTy napaMeTpoB seTposhx BoxH (A.l.Bpaciasckoro,
iA.labzoecroro, B.T.Aegpessopa u TYCH 92-60).

I'padur nOKasHBaeT, 4YTO BCE HATYDHHE TOURHM JeXaT 3Ha=
MNTeNBHO HHEXE BTHX KDMBHX, OCOCGHHO B pacyeTHOM AuManasoHe
norpa (I5-30 m/cex).

llpn cropoctTr Berpa 20 M/CEE BHCOTH BOIH IABHEADTCH
lib Anppensosy B 2 pasa, Bpacaasckomy 3 I,7, no IaG3oBcKomy
W TYCH 92-60 B I,5, a npr W>20 um/cer pasHMpna eme OONBHAEA.

llo Ramemy MHEHHD, MOTOZu pacuera A.l.Bpacaascxoro,
N.I'.Auppensosa, H.A.JaGsosckoro ¥ rpafuxm TYCH 92-60 He mpe—
MOIMME ANA COCTABIEGHHA NPOTHOSS BONHEHHWA HA HOBHX BOJOXDAHH=
fmax B ycnosmax Cpejuel AsumW, T'je ZAMHA paalOHS BONH HeaHa-
UMTONEHA .

BeprocTs peromeHayemolt HaMM gopuyad (6) nozTBEepERaeT-
On nalnpzeHNAME Ha APYIMX BOZOXpamMnEmax. Tak, Ha puc.%,a
NpojcTaBIeHd pe3ynsTaTH waydeHui 1962 r. Ha Karraxypranceom
nojoxpapunume (Kpusad I cOOTBETCTBYET BeTPy DIO-3aNafHOTD
NANpOBNEHMA, TDH KOTOpOM 27 = 9 KM; Kpuead I - ©ro-socTou-
NOI'0 HampaBleHWA npE % = 7 kM), a Ha puc.5,0 - Ha Tam=
NenrTcxou Bojoxpauunume (I962-I964 rr,).

dopwyna (6) mopTBepxieRa ¥ He IEXHOCYpXaHCKOM BOAOXpa-
Wwiwme (omut I964 r. mpm 7= II EN).

[lo pagy TexHuvecKmx TpyxHocTelt dopuyna (6) ocrasanacs
6 NpoBepeHHOR HA BOZOXPaHMNAMAX ¢ pAsTOHAMM BORHH 2 =20-25 RM.

Cunraem, urTo fopmyna (6) MOXeT OHTH NMPHMOHOHA AR Of=
OAON6HHA BHCOTH BETPOBOH BONHH B MAJNX BOZOXDAaHMNKmAX ¢ pad-
PoMaMe BONEN 0 /£ IS5 EM.
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Puc.5. SaBHCHMOCTSE ﬁf:; f{ %,E}} ta-InfA KarraKyprasacroro
pogoxparuEnuma ( I-mpH Dro-3anazioM HAMDABAEAKE BeTpa K
AA¥ES pasroHa @-Emu*l—rn i€ NpH Pro-BOCTOYHOM Hampas-
nenun u 4 =7xu)jC-gna TaKeRTCROTO nunnxp&amﬂa(ﬂ =OKM ) ;
P~0600MEHHAA BABHCHMOCTE A = { W) AAA 4 =5uu , PacueTHuE
KpuBHe : I-no fopuyne,pexomengyemoil CAHNAPH;I-no Jadsorcko-
uy;I-I¥-no Bpacaasckomy (lzra H<0,5 ,IV-ans H > 0,5)
J=no AugpuaHoBy;YI-TyCH 92-60.JaHHHe HATYDPHHX HAGNDEEeHMKN:
I-3na KarTakyprasckom BojoXpanunume (I-mo paHHHM BONHOI'DA=-
$0B,2=M0 MaKCHMANBHO~-MMHMMANBHHM BeXaM,3-no crasmum YIMC);
b-pa TeRXEHCKOM BOZOXPAHUIAmME;S—HA 03gpe YacKaK,.
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M yCcTaHOBEAK, 9YTO B FCNOBMAX MANHX, OrpaMNYeHHNX
#OAOGMOB BETPOBOE BONHEHHE DA3BHBAGTCA B CTOCHEHHHX yclHO=
BMnx, HecmoTps HA GONBNYD HPONOAXHTENLEOCTH AeHCTBEN BeT-
P, BONHE He ZOCTHIAaNT NOXHOIO DASBNTHA, M BONHGHNG, B OT-
ANUMO OT BONHEHNA HA EDYNHNX BOAOXDSHMEMNAX, OBEpPAX M MO=
INX, SHRUNTENBHO OciaGmeso. [osToMy pacyYerHde BHCOTH BONH,
MMNMCIEHEHEe N0 HamCoNee pAcHpOCTpaHeHHEM (OopMynaMm, CHABHO
sabumens (3 I,5-2,0 pasa ¥ GoNee); BOXHEHME B TAKHMX BOXO-
ApRmIENAax MOoxeT OHTH OXapaKTepHsoBaHO ypasHemmsum (I),

(#)y (3), (5), (6).

JHTEPATYPA

|

|

l

I, Hugurun M.K., Oponurosa E.fl. BaBMCEMOCTS BHCOTH BeTpO-

'f BOM BOXEH 0T CKODOCTM BETpA 1O HATYDHEM HaCAOXo-

’: ENAM HA CPOANEASMATCRNX BOAOXpaHMAMMAX, Tpyas

3 CAEHVPH, Bun,.99, Tamgemr, 1959,

#4 Opomuxosa E.f. HccxejoparMe M pacyeT BETPOBHX BOAE B

MenROBOAHON mpeOoMHOM 30mHe, "Bompock rugporTexHN-
k", Bun,I2, Tamxenr, Wsz-s0 AH ¥aCCP, 1963,

A, Koxepuurosa M.C. Tpamodopmamma BeTpOBROf BONHM B npe=
Go#roll sone Kalipaxxymcroro sogoxpammaEma, lewa~
TAETCA B HACTOAMEM COOpHEES,

l'exrep I.A. Boamowep-pomeorpad ¢ peocTeTHEM ABTYEEOM,
"Bompocs rmaporexsmex™, Bum,I2, TammesT,
Bsp-Bo AH YaCCP, I9632,
s Coxox E.M, Hccmenesamma, pacueTd W NPOrHOSH BETPOBOTO
BONHeHWA HA Bojoxpanmnwmax, I., I'Eapomereomazart,
I961.
6y boxwu [.K. [pomsBozcTEO BONHOBMX HAGNDASHEME M HCCASAO-
Bamufl, M., Peumagar, 1948,
7y llepOumaitp Jix. JansHefuMe WCCNeXOBAHMA BETDOBOT'O BOXHE-
uMA, C6. "Berpomue mommu", M., Hsp-Bo mEOCTp.IHT.,
1962,

[l

49



8. Impcor B., Helwar T'., Jxemc P, PasBuTHe H MPOrEO3 BETPO~-
3&x BoxH, CO."Berpomue mommu™, M., H3a-BO HEOCTD.IHT.,
1962.

9, Turop 1.0. OcHOBEMEe mpoGNeMH B M3yYeHMH BETDOBHX BOXH M
OyT™@ MX pemeHHA, IpyZH okeaHOrpajuIecKol EKOMHCCHH,
e, IX, M., Hsz-Bo AH CCCP, IS60.

I0, Cemenos E.®. OcoCeEHOCTH BETDOBOTO BONHEeEMA Ha [uMEmH-
CROM BOROXDAHMNIENE, TPYAH OReaHOrpajEvecKod KOMEC-
cEE, T.1I, M., Hsz-Bo AH CCCP, IS60,

I11. Texmwdeckme yCuOBHA ONpexeNeHMA BONHOBHX BO3Z6HCTBHM EHa
MODCEHe M peuEHe coopywemms ® Cepera CH 92-60, M.,
Hap-B0 ImTEpPATYDH 0O CTPORTENBCTBY, ADXHTEKTYDE M
crpofixarepmanas, I960.



IE.E&PUJIHEGB!.] M.C.KOXEBEMKOBA, H.B.OCAIMYAA

PEXIM PABOTH BOJAOXPAHMIME - OCHOBHOE 3BEHO BOPBEW
C SAWIEHMEM

Pexu Cpepueft Az HecyT CONBmOS KONUYECTRO TREDIAHX
HAEOCOB, KOTOpHE&, OCAXNAACE B YaHe BOZOXPAHMIMMA,38HAANOT
ee, [Iponecc 3TOT MPOHCXOAMT MHTEHCHBHO M B OTAENBHHX CAy-
YaAx OHCTPO BHBOAMT BOAOXpaHWIMme H3 CcTpofH. [IpMmepoB 3aw—
JeHUA OYEHB MHOTO.

E coxanenMp, Ha CGONBUMHCTEE XelCTBYDEMX BOZOXpaHH=-
I¥m He BejeTcA HAaOnpZeHM{l 3a nNponmeccoM 3aMNEHHA YamM,
o0beMH 3aRNEeHHR HEM3BECTHH, 8 BKCIMYATANMOHHAR cayx0a Ha
MEOTHX of0meKTax NpH OnNpeXelNeHHE 3aMacOB BOZH NOARIYETCH
TONBKO MPOeKTHHMA KpuBhMu V = / (#)ey

Bops0e C 3amNeHNEeM BOJZOXDAHMNEN A0 CHX NOp He yAe=-
IfeTCA AONXHOTO BHMMAHMA HE NMpM paspadoTKe NpoeKTa, HH B
npounecce axcnayarTauuM. BuTyeT MHEHME, YTO MOCTPOMTEH HOBOE
BOZOXpAHRNUME ZemeBle, YeM OYMmMATH AeHcTBynmee.

JOOHTBECA NMONHOIO OCBOGOEAGHHA BOAOXPAHRAME OT Ha-
HOCOB NOYTH HEBO3MOXHO, HO OCIaduTh 8TOT NMpONECC, yMEHD~
EMTE RONEYSCTEO OCEZEEMHX B YaEe HAHOCOB M TEM CAMEM Npof-
IETH CPOK CHYEOH BOZOXPE&HWAKE MOXKHO, Pexuu padoTH (MODAAOK
HaNONHEHMA M cpaCOTKM) BOZOXDAHWIHEA BAMAET H& ero 3auie-
Ene, [[poasanNapyes ero RafA pAja AedCTByOmO¥X BOAOXPAHMIKN.

Ha pmc.I npeacrasneds rpajuxm padoTs TegzeHCcKoro
BOZOXPAHWAMEA B Nepeue rogu axconyaraume (I95I-I957 rr.).
Ha Bcex rpajmrax AaHH TPH KDHBHE: PECXOAH PEKMH Thn:anI y
rzponocra Oyar-m-XaTyum, cOpoCH BOAH Yepea BOAOCNYCK H KO-
neCaHmA TOPHIOHTOB BOANW B BOAoXpaHunume. [poexTHHR o0neM
sogoxpaumauma np¥ HOT paser IS0 wnu.M2. Bogoxpamuiume Ha-
NONHANOCE C MOMEHTA MOABAEHMA CTOK& BOAH B pEXe — B HORO-
pe-=zexadpe. SajoIro 0 HACTYMUeHMA NABOJAKOE IOPMBOHT BOAH

I Ocodennocts pexn Teamen - nNperpamesne » HOHE-EOAE CTOKA
! BOAH 0 HOAGDA=AEKAODH.
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Prnc.Il. Pexmi TexxeHckoro BopoxXpaHmauma 3a I95I-I1957rr.:
— — — pacxoms p.Tezxer no nmoctry [lymp-m-XarTymM;

pacxofl BOAOBHNYCKAa TeIXeHCKOr0 BOAOXDARMIMLAS]
+—+—e—e PODHIOHT BOAH TEZXEHCKOTO BOJOXPAHHAMEE,
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WBWe AOCTHMTAN BHCOKMX OTMETOK, OCTABAICH PE36DB BHCOTH
MIII' e Comee I-2 M. BuNMyck BOAW M3 BOAOXPaHRIMEA MPOH3~
BOAMICH TONBKO NPH SANONHEHHM YaWm A0 STHX BHCOKHX OTMETOK
"M AD uapTE BOZA B HW3IOERE DEKM He nozasamack. [lpomycxk na-
BOAKOB OCYmMECTBAANCHA TPAH3HTOM 4Yepe3 3anoilHEeHHOe BOJOXpa—
WMAume, BCHEfCTBHe Yel0 BCE HAHOCH, BAEKOMHe pexoff, oce-
Ahlly B yame BOZzoxpaHuawgpa. CpegHAA MYTHOCTE BOJAH, BHXOZA-
Wbl w3 POXZOXPAHMIMEA B NEPHOJ NABOXKA, COCTABIANE NpPHOIH=-
pMrensio 0,17 kr/u®, MparTHvYecKH M3 BOXOXDAHMIMEA BHXOZH-
M OCBETHNEHHAR BOAA.

BopoxpaHunume, MNpeaHasHaYeHHOe A8 COpROH € NaBoj~—
NiMK, IYyOHMTENBEHO OTPAXALNMMMCH HA HH30BBAX peKM, NOYTH He
YPancdopuHpoOBANO MABOZKOBHE pacxofd. [IpoonxmTensHOE
(0 Qespanf-Mapra N0 WOHL) 3aj4EPEWBAHME BOAH B BOJOXPAHKIK-
M8 [IpH BHCOKMX OTMETKAX HAMONHeHMA GRIATONPMATCTBOBANO He
FOALKO MOJMHOMY OCEAaHM® HAHOCOB B 4Wame, HO M cnocolCTBOBa-
N0 OONBUMM MOTEDAM BOJH.
BozoxpaEMAMuE B 3IAMONHEHHOM BMAE NMPOCTOANO

B I952 r. - 145 zH. B I9% r. - 104 xn.
1953 - II6 1957 - 178
1954 - I&4 1958 - 248
I955 - IIS

Hror nopspoxk paGoTH BOAOXpaHMAMMA Oun of0ycnoBieH MHCTPYK-
WMol mo skcnnyaTaumn TeAXeHCKOrO BOZOXPaHMIMNA, YTBEpEIAEH-
woll 'nassogxosom CCCP B IS52 r. B peayabTaTe TaKOI'0 pexMMa
WANONHEHUMA ¥ cpadOTKM BOZOXPAHMAMmME B nepeue 7 AeT aKCOAy=
Aroguy ofbeM Yamu BONOXPAHHNMNA COKpaTacA HE 40%,T.€.TEM-
M 3amNeHUA B ABAa pasa MPEBHCWIH NPOEKTHHE.

ECIM CpaBHMTH KOANYECTHO BOAH, AKKYMYAMDOBAHHOMK B
Wame BOZOXpPAHWIMMA 3a TOT X€ MepMofi, C MOTEDAHHOH eMKOCTHD
bW, TO mMoAydYaeTcs, YTO Kaxgue I35 MIH. N clepexenHol BoO-
AM DusNBAnM motepn I wrH.u® mone3Hol euKOCTH wamw.

da 2TOT Nepuoy NPOUSOWNO pe3Koe MOBUNEHHEe NOBEepXHO-
Ot moluwe, a EpDMBAA NOANOpa NepeMecTHNach N0 DEeKe BBEpX
in B-I0 wu (I956 r,) 23a cueT OTAOEEHMA GONBEOTO KONKYECTBA



HAHOCOB B BepxHeft wAaCTH BOZOXpAHMINmA. Peskuil mogseM ro-
PE30HTE BOAH B 30HE MOAMOpa NMPHEEA K 3&TOMNeHHM NpKAETran=
MUY TEDPHTOPMH, MOBTOMY MpPEHMNOCE HADAMMBATE ZAMOH OOBAJNO=
BaHMA. liaMeHeRMe eCTECTBEHEOTO DeEMMA TBEDAOIO M XHAKOTQ
CTOKOB pPeKM [OpPUBENO K TOMY, YT0 34 7 IeT SECONyaATAOME BO-
LOXpaHWnuma pasueps fAedopwauus pycna (Bume ® HHXe BOJOXpA=
HAMMmA) NPeBHCHINM Bce panee HaGALAEHEHWE MO AHANOTHYHHM pe—
rau Cpezpnefl Asuu.

B pesyarTaTe NMpORONEMTEABHOTO cOpoca GonbuMX NMABOMA-
KOBHX pacxofoB oceeTneHHO# Bogw B I950-I957 rr. pycno peku
HAa yYacTKe OT BOAOXPAHWANMA A0 MNOTHHH Happu=-beHT, pacno-
noxenHoft Ha 70 ®M HMXe ero, Ha aaMHe 50=-52 KM CHIBHO yray-
OHAOCE: W EH3BAJO CHUXeHHEe TODHAOHTA BOZHW B HEXHeM Orede
BOZOCNYCKHOrO COOpDYEEHMf BOZOXPEHEAMmME HA 5,6 M MO CpaBHe=
HMO ¢ OuTOBuWM. Taxoff OucTpulf W SHAYMTENBHN{ pA3MHB pycna
B HuxXHeM Onhede, OcOOEHHO B HEMOCPEACTBEHHOM GAM3OCTH K
COOpYXeHMD, MPHBEN K HATACTPOPMYECKOMY COCTOAHHD BOXOCHYyC—
Ka. bunm nposeneHH KpynHEHe padoTH MO AMEKBEZADMA aBapuit B
I954-1955 rr., a noce apapuil I956 s OCYmMECTBAEHO CTDOM-
TENECTBO AOMOMHMTEARHOR CTYNEHRHW nmepenaga ¢ Eelez00eTOHHHM
BOZOCONAWM KOJNOAMEH,

CregnankHue npopadoTEM NOKasalM, YTO OTHOCHTENBHAA
peryaupyomad emkocT: TeZXeHCKOro BOAOXPAHMIMEE HE BENMKa
¥ TONBKO AAA JI6T, MMENWMX CTOK, OaMaxuit k croxy 50% oGec-
nevernoctd (I955 r.), oxa cocramnmer 22-32%. EMxocTs BO-
AOXPDEHWANMAE BNONHE NepeKpHBAETCA HIAMNHMMK MABONKOBHMM BO-
AauM, MO3TOMY He COWIO HeOOXOAMMOCTH HAYMHATE SANONHEHHE
YamM ¢ HOAOpA-ZeKaspH, T.€. C MOMEHTA NMOABAEGHHA BOXH B
peke.

InA Bcex NeT 3aNonHeHde BOZOXDPAHHIEmA ofecneyeBa-
noch nepex MaBOAKOM,M TONBKO AaA I955 r, (rom S0%-Hoit oGec—
NeYeHHOCTH) OHO BEMONHANOCH HA BCEM MPOTAMEHMM NAaBOXKAa.

Cpoxu sanonHeHMs 4amu (c YYeTOM MOZau¥ BOZH HA OpO=
meHVe) MOKAa3aHW Ha rpafuxax (puc.I).

Echu O BOAOXpaHWAWme 3aNONHANOCH HAE Cnane MAaBoAKa,
T0 00%eM 38WICHHA 38 pacCMATPMEaeMH{t mepHoz cocTaBmin OH



3%0 I3 MIH.M°, T.€, B 5 pas MeHsEe CYmeCTBYDmETO,.

. Takoft mopamok padoTH nenecoodpaseH M JIA MHOTHX ADY-
£ BOjOXpaHunum, Hanpmuep Mypradckoro xackapa.Ha pme.2,3,a
.0 maoOpaxess raaporpadu Tamxenpuackoro,Hoxorarcxoro,Konxos-
KOr'0 BOZOXDAHHWAWNN, IR HMX MABOJOK TAKKEe MOYTH Oes
EECcHOpMALAM NPONMYCKAETCA YePEs BaNONHeHHHe BOJOXDAHRIMMA.
HaHOCH, BiAexoune pexoit Myprad (miwc sasocH p.Kymka),
2ApT B BepxHewm TaNKENPWHCKOM BOAOXPAHMNWEE, OCBETASHHHH
JOK, BHXOZA K3 HEro, MO MyTH HACHMABETCA HAHOCAMM,H OHM

BB OcejanT HuXe MO peke B Konxos-BeHTcKoM BOjOXpaHWIMEE.,
e 3AMNOHAA MOCAEAHEr0 HAHOCH CTANK MocTymats B Monoram-
€ BOAOXDAHWIMmME, HeMocpeACTBEHHO NMpHUMuKammee K Konxos-
ICKOMY .

TFuEpyxymckue Geperopke HEANWBHHE BOJOXPAEMNHNE MpaK-
H* HE 3aMNAYTCA, TAK KAK OHM B3ANONHADTCA OCBETNEHHOM
il M3 noaneproro Obeda IuHAYKYmCKOR NAOTHHM (mnOoTMHA OHB~-
© PeuHOro BOAOXDAHWINmA, 3aunexsoro B I9I3 r.), pacmono-
oit mmxe MomoTaHCKON MAOTHHH.

- Mu mayvanm paGory MypraGckmx BogoxXpaHuaumm 3a I94I-

8 I'T., T.€. A0 BEOAA B ZelicTBMe HOBOro CapHASMHCHOTO BO-
JEHENUNA, KOTZa DETyANpPYyNHAA eMKOCTH CYNECTBYDmUX MATH
gxpanunuy cocrasiana II-I6% oT pacyeTHOro roja S0%-HOM
JeHHOCTH. OOmmy AAA BCEX nEeT ABARETCA TO, 4YTO BCE BO~-
jaEMnuma, naxe Honxos-BexTckoe, TepAomee B cBoOelt yame

& JoIBmOe KONMMYECTBO BOAM, BSANONHANTCA C OKTAGPA=-HOAGPHA;
JElle GeBpajs sanacy BOAM JOCTHIENT BO3MOXHOTO MAKCHMYMa
BMKOCTH); B MapTe MpPOM3BOAUTCA HeGoanmas cpaGoTRa 3ana-
| BOCCTaHaBAMBaeMHX B anpene, B NEPUO] NPOXOKAEGHMR Ma-

i3 #, HaxoHel, B MONe HAYMHAGTCA OKOHYaTENbHam cpadoTka
ICOB BOA. [IpHHATas cxewa ofecneunBaeT 3IANONHEHWE BCEX
XPAHUAMAN B A0OHX CAYYAAX, KDPOME KaTacTPOPHUECKH Mamo-

: ak T0fA.

~ AHanus QaKTHUECKMX THZDOrpadoB B yBA3Ke C IIAHOM
oTpeGnenns (Kax paHee Ouwno cpenaHo nAs TefxeHcKOro Bo-
JEHIIHMAa) NOKAasan, YTO BOAOXPAHWIMEA MOKHO GHIO HAMOM-
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HATE B 7B Takra: sMMoff (A1A DAHHMX NMOAMBOB) M HA cnajge na-
BOARa.B Tadnmme npuBegens AaHmuHe 3a [956 m 1957 rr., cBEAe-
TENBCTEYUMAE O TOM, 4TO NABOAOK DPOmNEN 4Wepea MOYTH 3AMNOA=
HeHHHe BOROXpaHMnEma Oe2 TpaEchOpMANME pacxozoB, Ma-3a or-
CYTCTBRA CBOCOAHHX €MEOCTEH Wam, NpM NONHOM HANDAKEHMH Hp-
PUTaNHOHHNX CECTEM, 32 Npejels OpomaeMofl TeppuTOpuUM COpo-
weHo T4% (1956 r.) m 50% (I957 r.) cTOXa DeRM 3a BereTa-
OMOHHHI mepHon, KOTOpHH B 3 pasa MpeBHEAET HMEDNEYOCH eM-
EOCTH BOROXPAHMINmA. B pesynbTaTe TAKOTO X03AHCTBOBAHHA
HaWOonee SKOHOMNUHOE BepxHee TaNKeNPMHCKOE BOJOXPAHHAREE
NOTEpANO sa 2 I'oja 22 MIH.M® cBOefl eMKocTH, Wid ~ I5% or
OPOERTHON MOWNOCTH.

Tarkolt moprAaoK padoTu nunn:paﬂunnn'uypraﬁnnnru Kac-
Kajia Hé MOT Hé OTPAsHTHCA HA COCTOAHMK ero coopyxenmit. Cp-
cTeMaTHYeCKMN NMpOZONRHTEABAHH cOpoc OCBETAEHHOW BOZW 4Yepes
BOJOCTIyCKHHEe COODYEeHMA crnocolcTBOBAIN pa3EMTED ofmero ¥
MECTHOI'0 Da3MHBa pycla HHXe coopyxeHMil. [NA AMKBHAAUMH Mo~
crencTsull pasMHBa OWNO MOCTPOGHO BTOpOE COMpArapmee COOpY-
xeHde Ha Tumrgyxkymcxoff naorTune (I953 r.) M peKOHCTPYMpPOBAHH
AnxaMe Obpedu Honoranckod . TamxenpuHCKOM nAOTHH,

3a nepeue I7 ner skcnayaraumm (¢ I94I r.) Tamxenpus-
CROe BOJOXpaHMnMme narepano 74% csoell eMxocTH, T.68. 114 U3
I74 waH.M°.

Konxos-BeHTcKOe BOZOXpPAHMIKME (MepBOHAYANBHHU oOHeM
76,0 win.x®) saunmnocs noamocTsn kK 1928 r., sateM B I9I r,
muoTHHAa OWia HapameHa BTODHYHO H EMKOCTE JOBEZeHA A0
54,6 win.n°. Jlaxe HaxOAsch NOA MpEKpHTHEM TANKENPAHCKOTO
BOAOXpaHMNMma, OHO K I958 r. cHOBa moTepano 32%, wim
17,3 wan.n® emxocTH, [pn 3TOM HAKO METH B BMAY, YTO B Ma-
HOBOAHHe TOZH OHO BOOOmE HE SaNQAHANOCE.

YoumenHoe samneHue TauxkenpMHCKOI'O BOLOXpPAHKIHmA,
oco0eHEEO B BepxXHef YACTH, COSZal0 TANENHe MelMOpATMBHHE
YCUOBFRA B 30Heé BHERINHMBAHWA KDHBOH moamopa, KOTOpaA Mpojg-
BiHyRach Bepx (mpm HIT') ao I0 . JnA samuTs OT saTomue-
HEA HACEeNeHHNX MYHKTOP MOTpeCOoBANach MOCTpOMKa OIpaAMTend—
HHX AaMl.



TaGxuna

Moxasarens JEIE.- : 19567, _ 19577,
Pacuernult cTox pexm M ¢ mo
r/n Taxra-Basap Hol#f ofec— 2
NeYeEEOCTH , MAH.M" 1642 1622
B TOM YHCIe BA BereTamEOHHH}
nepuox ., 795,6 802,1
QaxTHueckuit crox pexm Myprad . I966,4 2279,7
B TOM YHCIE 58 BereTauWOHHHH
nepuon . €78,1 1502,1
[lnaH HAMONHEeHWA BOAOXDAHWIFN . I96,2 I77,0
damacu Boau Ea 20,0 - 91,4 177,0
CpaCorTano B wapre " 40,0 97,0
PesepBHAA eMHOCTE Mepej NABOAKOM " 6,0 97,0
B TOM YMcie B TamgenpuHCHOM
BOAOXPAHRAMNE o 51,0 48,0
Cdpoc BOAM 38 nNepHox MAaBOJEa BCEro, - 654,0 63I,0
B TOM uHcae no [zapckowy cOpocy ™ 404,0 252,0
M0 BHYTPHCHCTEMHOMY cOpocy . 201,0 205,0
MOZAHO HAa OpOmCHEEe CBepxX muama " 49,0 1I74,0
Havano pacxonoBaHRA 3anacoB BOJAH 2501 3.1
Horepr BOZH (MO ZAHHMM CamaHcoBOj
THAPOMETDHR )
a) or Kusurnu-Berta Ao Komxoa—
Ean:cm:ru mnuxpamlna 3
( 44 wnH.m3) MITH .M 60,2 65,8

6) :u H umcnuu mnnxpg.nun— J 5430
i -

5 MmaH.M%)
" ! r. i$ nnn !?ﬁﬁﬂ- o 19,3 33,8

[lorepn eMroCTH Tﬂ.‘l:lta HCKOTO EBOjO~
XpaHWIMma nu:le;mﬂn Sannenus " 10,0 12,0

I'mOexs noceBo® BCASACTENG SATOMNEHER Ta 34 -



Taxuw o0pasoM, ANA DAcCMOTpPeHHOM TDyNNH BOAOXpAHH=-
MM CE30HHOrD PeryIMpoBaENA HeOONEmOf NMOo CPaPHEHHED CO CTO-
KOM peryaupynpmeit eMEOCTERD BNOJNHE BO3MOEEH NDONYCK MABOAKA,
HACHNERHOTO HaHOCAMM, UYBpe2 ONOpPOXHEHHYN YAamY ROZOXDPAHKIH-
ma W 3amoTHEeHAe EMEOCTH HA chajlé BHCOKOH BONHH nMaBojRa.Har
¥3BECTHO, NMHK MYyTHOCTH ONepeEaeT MUK EMIKOTO CTOK4, HO2TO~
My OUEHb BARHO Yepe3 OMOPOXHEHHYN ANy NPONYCTHTH HAUANE=
Hy® BONHY nasoika. I[py zocTaTovHOd AOCTOBEDHOCTH THIDOMET-
PHYECKHMX MPOTHO30B 0 NpeAnofiaraeMix pacxoAax NaBOXRA AAA
TAKHX BOZOXDAHWIME Kak, HanpuMep, TeAReHCKO® MOKHO DeKO-
MEHA0BATH CAEAYDEYD CXEeMy DPexHMa HAMOJHeHHSA:

I) mna mer ~~ 50%Hol oGecHeYeHHOCTH HANONHEeHMe
CAeZYyeT HAYMHATH C HACTYNNEHHeM BHCOKHX PACXOZOR MABOXLKA:

2) IAA ZeT, CTOX KOTODHX NpPEBHEAET BOZOHOCHOCTH
roaa 50%-uolt oSecnevennocrs B I,5~2 pasa m Golee, HANONHATE
Jamy clneAyeT Ha claje BHCOKMX DacXomoB MaBOAKa; NpPH BTOM B
HAXEMK Obed npolixyT He TONBKO HAHOCH, BIGKOMHE DeKoif, HO H
JacTk paHee OTHOXMMBEMXCH B HEM;

3) B ManoBOZHHE TOXH BOZOXDAHENWEE JONKHO HAMOM=
HATECA C NMOABNEHMEM CBOGONHOTO CTOKa BOZH B DEKe.

H mapry oONYHO MPOTHO3H HA BeCEeHHe-NeTHEH mepHox
YTOYHANTCA, ¥ cOOpDAHHHE B Yame PapAHTH{HHE 3MMHNE 3AMACH
BOAH NMpH CNATOMDUATHHX MPOT'HOSAX ZAONXHH CpPAGATHRATECH,
YTOOH K MOZXOAY naBojka yama Owna cBOOOAHA. BHAepEEBanHME:
ONTHMATHHHX DEXHMOB PEryIUPOBAHMA BOSMORHO TONBKO OpPH XO=
pomo nocTapneHHOM ruppomeTcayxOe. Taxkue CXeMd peryaMpoBa=
HEf CTOKA B BOJOXDAHANKEAX AONKHH OHTH paspasoTaHH B Npo=
EKTé C yueToM ocolesHOocTelt RaXfioro M3 HMX ZNA NET PASAKU-
HOt BOjoOGecmeuyeHHOCTH. TOUHOCTE THAPONOTHYECKMX NMPOTHO-
20B O0COOEHHO BaXHA ANA BONOXDAHHNHE, EMKOCTE EOTOpDHX NOg=-
BONAET MONHOCTHO 3APETyAMPOBATE CTOK CpefHEro roaa. B arom
ciyyae Oope0a ¢ 3aMAcHMEM MOXeT OHTH OPraHM30BaHA B TOIH
nosumexHo# BogooCecnedenuocTw (Conee S50% mam 75%).

C Bpomom B skcmayarauup B 1959 r, CapHA3MHCKOTO BO-
aoxpannmums ( V =263 unm.u®) emxocts MypraGekoro rackaza
ysenuumnack A0 400 MIH.M®, YTO MO3BONMIO BAPETYIMPOBATE

60



pech csoCopmufl crox AaA rcaa S50%-uoit oGecnevenHocTH, Or-
cyTcTede cBoCozHOM BOAH B TOX cpepHefl ofecneYyeHEOCTH HE
noagonfAeT OCBOGOXAATE BOAOXDESHMIMNA NMepe] 3aNONHOHHEM,
nodTOMY BCTAET BOMPOC, KAK SamUTHTE 0T SaHNCHNA HOBOE
KHandonee ppdeKTHBHOE BOAOXPAHENKNE.

Haue paspaGoTaEA CXeMa8 DeIyINpOBaEMA pexwma Myprac-
CKMX BOZOXDAHRIME AAR XeT PAsINYHOM BOA0OCECHEYeHHOCTH
(puc.4). B OCHOPYy €€ 3&NOEeHH CHEAYDEME OCHOBHHE NPMHIMIN:

I) samEra CapHA3MHCKOI'0 BOAOXPAHWAMNA OT 3AWIGHEA
nyreM HANONHEHEA ero B NEPHOJ MAKCHMANBLHOW MyTHOCTH B pexe
yepes sanonEeNsoe TAmKeNDHHCKO® BOAOXPAHMNMME. TONBKO B
MANOBOZEHE TOXH HAHOCH OYAYyT OTKIAANBATECA B CapHA3MHCKOM
BOJOXPAHRAMEE, HO BTH OOneMH He OYAYT BENMKEH;

2) COEpameHEe A0 BO3MOZHOI'0 MHHEMYMA NPOJONXETENE~
HOCTN 38jleDXAHEA BONH B MANHX BOJAOXPaHRNHmAX, T'Ae MOTEPH
BORH OYEHh BENHKNM M UACTO NpeRdmapr faxTHYecK® nonyvaemui
B DE3YABTATE AKEKYMYNAUEM O0BEM;

3) yuer coBMecTHOH PAGOTH ABYX BePXHMX BOZOXpa-
Awium ( Tamgenpeackoro M CAPHASMECKOrO), TAK KaK MaKCHMANb-
Hiff POPWSOHT MOCAEAHETo 3araliMBaeT mopor TamKeMpEHCKOTO
Bopoxpannnuma RA I,I1 M;

4) .conpAeEne ONpeAeleHHOr0 NOPAAKA SAMONHEOHMA:
CHAYANA TAYOOKMX BOAOXDAHENWN, MMEDUMX MEHBUNE NOTEpH, MO~
TOM MENENX, MeHee shdexTMBHMX. CpalorTKa MX NPOMIBOAMTCA B
O0paTHOM MOpAAKE;

5) wenomszopaEne HoXOTAHCKOTO BOXOXPAHMNMEA KAK
pesepea INA GHCTPOrO MaHeBPHDOBAHMA BOZOMONAYH;

6) co3zeHME HW3NMEKOB BOAH B OCEHHe-3MMHEH nepmox
IAA MPOBeJeEMA OCEeHHe-3MMHMX BAMACHHX M NDOMHBHNX NMORMBOB
(wero me penapr Ha MypraGe, Tezxeme, 3-3a (OOA3HN HE Ha-
NONHNTS BOZOXDAHEIMETE).

KavyecTeeHAHE THAPONPOTHO3H MOSBONAT B MHOIOBOJHHE
roid, ©CIM He COBCeM OCBOCOXZATE Yamy BOROXPAHWINN OT BOAHM,
TO MNPOMyCKATH MABOAKOBHE DACXOXH MPH CHAXEHHHX T'OPHIOHTEX B
yame, 9YTO MO3BOAMT ofecneYnTsh HEKOTOPHM BHHOC HAHOCOB 3a
npenend CApPHASAHCKOI0 BOROXPaHHIMEA.
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K coxanenmp, SKCINIYyaTANMOHHMKM padoTapT MO pas ycra—
NOBAONROMY MOPAAKY, XOTA 38YaCTY0 MPAKTHKYeMHEe METOAH ONE-
fouiu,. B wacTHOGTH 9TO KACAETCA M OPraHOB BOZHOTO Xo03fltcT—
M, Ynpamnaomex pexumamu Mypradckux Bojoxpanmnum. Cxema,
NpMpoAeHHAR HA DHC.4, MONOXEHA B OCHOBY paspadoTAHHHX HH-
Ofpyxuuit mo skcnnyaTaimud MypraGokoro kackaza. Ogsaxo ¥Ym-
pannenue PYROBOZCTBYETCH CTADHME MHCTpyKmmAumu, Ha pue.5
npupones paxTHHeckHll pexuM padoTH MypraGCHUX BOAOXpaHHNEN
mn J963-1965 rr. K RanonHeHMD MPHCTYNANT NO-MPEXHeMY C CCe=
M, BOAS TAKXe NDOAOAXHTENLHOE BpPEMA 38JePXMBAETCA B 4Yamax,
NABNOROK MPOXOAKT 4Wepes SaNONHEeHHME BOAOXPAHEAKEA M, KakK
maaAn0 M3 rpadmra pacxomor no rupponocty Taxra-Basap, ¢ xe—
poropolt cABMEKON BO BpeMeHM MOBTOPAETCA N0 CApHAIMHCROMY
FMponocTy, pDAcTONOXeHHONY B HEXHeM Cbhede BOZOXpaHMIMEA,

TamgkenpMHCKOe BOACXPAHHAMEE AMGO0 HANONHAETCA HA cna-
A0 MABOZKA, MDK BANONHEHHOM NMONHOCTED CADHASMHCKOM, JMGO
noodue He SanONHAETCA, KAk B I965~-1%9%6 rr,, WM3-3A Yero Bce
NAROCH OCTADTCA B Yame HOROrO HamOomee shheKTMBHOIO BOZO=
xpaiunuma. B I959-1966 r., no zenmuu Mypradckoro Gaccedtao—
poro YOC, CapuAsdHCKOEe BOAOXPAHMIHEE 3aMIMNOCH Ha I3 wrs.NG,
n TamKenpuACKO® = HA 22 MIH.M° (ONpeAeNeHHEHX MO CpeAHe-T0XAO~
BOJ MYTHOCTH)., QARTHYECKMEe OGBHEMH SAMNEHMA He WABECTHH,HO
OYeBMAHO, OHE Gonbme, uwewm cumrapT MEYOC. Bepxnss wacTs
CApPHASHHCKOT'O BOAOXPAHENKNA, HEMOCPEACTBEHHO MPUMHRADNAR
Kk nuoTHHe TaEKENDEHCKOr0 BOAOXPAHMNMmA, NONHOCTED SANIN-
lack M 3apocna KaMuHmoMm Oomee wew Ha 4,5 Ru.

Pexuun pafoTH BOZOXDAHMNME, NpaKTEKyemde Ha Teamed-
oxoM ® MypraGcKMX BOJOXDAHENMEmAX, NMPMMEHANTCA M HE APYIEX
popoxpaEunumax Cpexuelt Asum,

Ha pwc.6 npepcrasned rpafux pacoTH YMMKYpPIraECKOTO
(¢ oOneMoM 500 wmu.u®) Bojoxpammnuma Ha p.Kamgazapsa se
1964 roj, Ha& KOTODOM BMAHO, YTO KDHBAK PACXONOB PEKHE MO
muaponocTy YMpakuM (Bume BOZOXPAHMAMmA) CHETKA B MIMEHEH-
HOM BEXE NMOBTOPAETCA B KPMBOR pacxozo® BOAOCHYCKA.

Takne npuMepy MOXHO NMDPUBECTE M MO APYT'MM BOJOXDAHM-
numasm, [paxkTuryeumuil nopAnoK padoTH BOAOXpANRAMEN odecneyu—
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BaeT He TONBKO MONHOE BaNOXHeHHe UAmK A0 HEOOXOAMMHX OTMe—
T0K, YT0 OYeHh BAXHO JANA BKCINyATAOWOHHOIO WTaTa, HO M yC-
KOpAeT 3aMieHMe BOJOXDaHMIMmA, TeM CAMHM COKpamas CpPOK ero
CNyxXOH.

Oyens TAXENO COPOTHCA C BAMAEGHMEM KOMMIERCHHX BOAO-
XDAHKNHN, NMPeAHA3HAYEHHHX ANA MPPATANNH, SHEPTeTHKH H ADYy-
Ir'mx orpacneif mapofEOr'o XosfitcTea. HeoOxozumocTsk oGecneqduTs
sajaHEN} o0BeM BHpPAGOTKE AMeXTPOBHEDPIWH BHHYXAaeT Nopmep-
EMBATH B Yame BOAOXPAHMAMNA BHCOKNE IODHSOHTH BOAW, Oama-
Kxe k HIOT, moyrn xpyraw#t rox. [laBopor, mpoxoas 4epes sanom-
HeHHyD Yamy, OCTaBAmeT B Hell Bce HAHOCH, BIEKOMHE BOAOMH.
[osrony TaxMe BOAOXPAEHIHmA CHCTpO 3amnApDTcA. [Ipomyck He—
rparcHOPMEPOBAHHOTO MaBORgKa B HEXHHH Oped HanocHT Gombmoft
MaTepmaNEHH{ ymepd B HM30BBAX POK.

Ha puc.7 npeacramnen rpafmg padoTH KallpakKyMcroro
BOZOXpaEENMME ¢ oOseMoM 4,16 mapa.M° sa I90 m I93 rr.

B I960 r, napoxzoK MPOXOAMA Yepes 4Hamy Opd TOPH3OHTE BOAH
mmxe HIT Ba 2,5 w, B 1963 r, = npr HITl'. Kpupas pacxozos
BOAH Wepes TMApPOySed MOYTH KOMEpPyeT KPHBYN DPACXOnoB MO
razponocty Am-Jxap, pDACMONOXEHHOMY Nepes BXOAOM B BOZOXpa—
HEAMNS .

MagcHmanpEHE ropM3oHT cpadoTkd Bogu B I960 r, He
nmpesumax 3 w (or HIT), a » I%93 - 4 w, 3aunen¥e NO cpan~
HEHND ¢ odmeft eMROCTED eme He BeAMKO, NOo AaHHEM Hafpaw-
EyMCEOR ofceppaTopme,3a I958-1965 rr, B yame BOAOXPaHMAM-
WA OTNOXWNOCH 422 MIH.M® HAHOCOB, HO CAMA SOHA PACHPOCTpa—
HeHMAl HAHOCOB BENMKA - OHM MPOABMHYNHCEH K [LIOTHHE 3a
9TOT Xe nepwox Ha I5 m npm pauHe Jamm 60 KM, ¥ 3TA UACTE
NPAKTHYSCKH BHRADIHNACE.

OgesmAgHO, P NENAX COXPAHEHMA TAKHX BOAOXDAHHINE Cy-
mecTeyomuit pexuM palfoTH NOAEEeH OHTE KOPeHHEM o0pasoM mepe-
CMOTDEeH, [ MHOTOBOZHHX NeT, HMepmHX Oonbmol xomocTol
cOpoc Wepes IHApOy3eNl, Yama BOZOXPAHMNIEmMA Mepexn NABOAKOM
JONXHA NHOO ONOPOXHATHCA MOXHOCTED, AWGO NMPOMYCKATE NaBO-
AOK NP CHMXEHHHX TOpMaoHTax. I'padmx padora I'3C xommen
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YUATHBATE 3TO BAXHOE OOCTOATENBCTRO, HAHOCAmEe GOXBmMOMN
ymep6 COCTOAHMD BOXOXPAHWIMNA ¥ MPEAYyCMATDUBATE B 2TOT Ne-
PHOX MEHBONYD BHPACOTKY SHEKTPOSHEPIHH B COYETAHMH C DPEMOH=
TOM CTEHIUMH.
STHM MepOoMmpEATHEM OyHeT AOCTHTHYTO He TONBKO CHNXe=
HEEe SAMJeHHA W NPOMHB paHee OTNOXMBUMXCA HAHOCOB, HO M 38—
mHTA TEppETOPEM, PACNONOXEHHHX HHES BOAOXPAHMINEA OT 33—
TOMMEHNA BHCOKMMM MABOAKaNM, & TAKXe DASIDPY3Ka I'EApOysia.
Takum oGpa3oM, MOKHO CAEN&aTH BHBOA, 4TO0 AAA BOZOXpa=
HEJNE Ce30HHOI'O PEryIHPOBAHMA DEXEM DaloTH BOZOXpAHEINmA
ABAAETCA OCHORHHM 3BEHOM B GOphle ¢ MX 3amnenMeM. [paBRNELHO
pacCYHTAHHNNE peXuM, MCXOAANMH M3 YCEOBH{f BOZOOJECHEYEHHOCTH
rofia, MoxXeT B SHAUMTENBHOW CTENeHH COKDATHTE NOCTYINEHHE
HAHOCOB B Yamy.
[l[pomyck maBpozka Wepes ONOPOXHEHHYD Yamy MIN NpH CHE-
EeHHHX N0 MMHMMYMA PODHSOHTOR BOZH B Hell — Hamnyammit meTog
NpeOTBPATHTE SAMNEHHE, YMEHBUHTE MOCTYNAEHWE HAHOCOR M TeM
caMHEM MPOANHMTE CPOK CHYyECH BOAOXDAHEIWmAE.,
IpasunbHo BHODSHHNE pDex¥M padoTH BOAOXPAHEANNA, WNIH
Neloro KAcKaga HX jonzeH o0ecNeYETH:
a) BHMNONHEHMEe TOCYAAPCTBEHHOI'O MAAHA N0 COSXAHHED
3anaca BOJH, BHDA0OTEM BNEKTPOSHEDIHH;
0) HOpMANBHYD paGOTy THAPOTOXHAYECKHX COOpPyXeHWH;
B) MHHMMAnNBHH)J O0BEM SAMNCHMA YANN BOAOXDAHMIMEMA ;
I') TPAHCMOPTHPOBKY B HMXHRH Obed HAHOCOB, MpHHO-
CHMHX pPEexoff 70 Hayana HANONHEHHA BOJOXPEHWIMmA, H BOIMOR-
HOCTH MPOMHBKM HaHOCOB, paHee OTAOXKMBUNXCHA B Yameé BOZOXDpa-
HETAMA ;
A) COKpameHMe A0 BO3MOKHOIO MMHEMYMA MepHOZA, BO
BpeMs KOTOpOr'o BOJAOXDAHMAMME BaNOIHEHO C HEeXED yMeHBNeHHS
MOTEP: BOAH M3 YaWM M YyAyUIDEHHA PuAbTpanMoHHO# ycToWumBO~-
CTH COODYXeHHH;
@) MpeAOTBPAmEHEe SATOMNEHMA M MOATOMNEHWA 36Mens,
JMpRAerapgux K BOAOXPAHEAKNY.
Taxoft mopAAOK HaNOAHeHMA M ONOPORHEHHER BOJOXDAHRIMN
AonzeH OHTH OOA2aTENBHHM ANR OPraHOB axcnayarTamuu. Koppex-



OMA OCYNeCTRAASYTCA B 3ABKCHMOCTE OT BOAOHOCHOCTH rofa Oes
HapymeEMs OCHOBHHX NOJOXeHHMH CXeMH.

Fopsfa ¢ samicHEMeM NONEHA BECTUCH ¥ C MOMONMBYD Clé-
NEAABHEX KOECTPYRTHBEHX pemeHMfA, oOecneuyNEADMEX OCaXJeHHS
HAHOCOB MAM NPOMMBKY MX, OCOGEHHRO X414 BOZOXDAHWAKE MHOTO-
NeTHEIO0 pPeryAMpOBSHER,

[lopor mogocmycka clejyeT AelaTh Ha YpopHe OHTOBOrO
ZHA PeKH, YTO NOMOXeT NMPON3BOZWTE HE TONBKO NDOMHBER, HO
¥ TPAHCMOPTHPORATE HAHOCH, RIGKOMHE N0 ZHY BOROXPARKIAMMEA.
lpx cOpoce MaBOAKOBHX BOXA HEOOXOAMMO MCMONBZ0BATH CBOHMCTEBA
TAXSNOrO NMOTOKA XMAROCTHM. COpOCH HelecpoOpasHC yOCTPAMBATE
B BHje AOHHEMX TpyO CGombsmoft mpomyckHOM cnocoOHOCTH (EMECTO
NOBEPXHOCTHHX), WTO A8eT BOSMOXHOCTH MPH Nponycke GONBEAX
PACKOZOB B MaBOZOK COBN&TH AOHHO® TeYeHRe, HACHMEHHO® Ha—
HOCAMH,

HyxXE0 YCTpaHBATH OpH BXOZEe B Yamy CMAEUMANBHHE COOpYy-
KeHHA, MepexBaTHBANEMES HAHOCH ¥ OTBOAANME HX OT BOZOXDAHN-
IWNAa ¢ MANHMR 3aTDATAMA BOAH B HAXHUE Oped WIm B MecTa,
MPeAyCMOTDEHHENE ANA CEAAAHPOBAHMA.

lenecooGpasko yCTPAWEATH OTBEOMHHE XAHANH HIM OABOA-
KOBHe COpPOCH AAA TPAHCNOPTEDOBAHMA HamOONEe HACHMEHHHX Ha-
HOCAMM MaBOAKOBHX BOA B HRXAMH Oxed B OOXOX BOAOKPAHMINmME
WK 3a Mpefean OpOWacMOR SO0HH.

CnezyeT yctTpampaTh peryiupyomue, HANpDaBRIfADEES CH-
CTeMH C [eARK COSNAHMA YCNOBME ~ ANGO A OTAOXKBHWA HAHO~
COB B ONpeZeieHHHMX MECTAX C TOCHeinyomelt MexaEMYECEOH ouMCT™=
KO# MX AR B OTCOKAEMHX MENKOBOAHHX HYACTAX BOZOXpaHNINEmA
A NOCAGAYPNETO HCMONB20BAHMA BTHAX nomazel B CEALCKOM XoO—
3nficTee; NHOO ANA NMepeiBMKEHMA HAHOCOB, OTHOREBUMXCA B
BepxXHel wacTH BOZOXPEaHRNMMA, CAMXE K COODYREHND ANA NDOMHE-
HH WX MPH CHEXEHHHX PODM30HTAX,

Peryaupopaiue noToKa creAyeT HAYMHATE € BEDXOBLEE W
10 Mepe CcpaloTKM TOPM3OHTOE BOAH B Yawe BOjOXPAHMIAERA AHE-
TATECA K COODYXeHMN. [[pDH cnaze I'CPH3OHTOR DEKA B OTINOREHMAX
mpopaGaTHBaeT ceGe PYCHO M MOXET CIYEMTH XMAKWM TpaHCNOpTE-
DPOM IAA MCEYCCTESHHO OCPYRMABEMXCA CeperoB.



Hapagy co cnocofaMe yMEHBUGHHMA 3ANNEHMA BOAOXDAHMH-
ZWm HACTANA MOpA NPOBOAMTH KODEHHHEe DadoTH B mecrax, rae
o0pasyoTcA HaHOCH. Crnexyer paspaGoTaTi B NPOBECTH Mepo—
NMPHATHR MO 34/1ePXAHMY HAHOCOB B BEPXOBEAX PEKH 70 BOAO-
XPaHUABEA NyTeM ocnalieHHMA BPOIMOHHHX MNPOMNECCOBR B BOXO-
cOopHEOM OacceflHe caMOr'0 MCTOYHMKA, JAKDHBATE BHHOC HAHO-
COB M3 GOKOBHMX peYek, CAeB MPOTHBOADOSHOHHHMH HACAKIEHHA-
M#E, ZedaTe NOCagKm—(MABTPH B OBparax M JalkaxX; yCTpPaWBaTE:
HA MCTOYHMKE HEBHCOKME KaMeHHNEe 3anpyiH INA ynaBAMBAHRA
AOHHHX HAHOCOB MAW X€ CO37aBaThk MPOCTHE HeAOpOTHE MAHEB—
pEeHHHE BOQOXpPaHMNHmA Ha CGOKOBHMX MpPATOKax, caax, Kpowe TO-
ro, lLexecooGpasSHO COODPYEATH KDYyNHHE BOJOXDAHMIMEA HEMOC-
PeACTBEHHO B IODHO{ MECTHOCTH Mepej BHXOZOM HA PABHWHH,CO-
yeTafd WX C MAHeBPeHHHMMH BOZOXpPAEMNMmAME Ha GOKOBHX MpPHTO-
Kax. 3T0 HanOonee paOMOHANBHAA CXeMa paclolOXeHMA BOJOXpa-
HEJNNAD C yYeTOM YMEHBNEHHA HX SAMICHMA ¥ MONYUCHHA HaWOOab~
mero appexTa B MCMONEIOBAHMM BOJHHX DPECYPCOB.

Ocof0 CTOMT BONPOC O HANAMBHHX BOZOXDaHMIMMAX, pac-
BONOXEHHHX NHOO B CTOpDOHe OT peKM, MRG0 BPHYTDH CHCTEMH Ha
KaHanax, OTH BOZOXpaHdamma HanOonee SPPeXTHBHHW KAEK B CMHC-
Nne COXpaHeHMA BOXH, TAK M 3aHNeHMA. MeHBDAA HX BAMIAEMOCTH
NOATEEDEAAETCA OMHTOM SKCMAYATAUNM CYHECTBYOEHX HANMBHHX
BOpoxpaHunuy. Tag, asa Ceperosux I'MHAYKYENCKMX BONOXDAHEIN-
ma Ha p.Myprad cyumapHOi emkocTHN 4I,9 MAH.M® 38 25 mer
(I912-1937 rr.) samAMmuch BCETO HA 3,6 MIH.M°, TOTAa Kax
pycuoeoe I'umayxymcroe (oOseM IS MiH.M®), pacmonoOXeHEOe He—
NOCPeACTBEHHO B pycCNeé pexku, MONHOCTEN 3aMiaunock 3a I3 ner.

Yepea HanmpHoe KaTTAKYPIAHCKOE BOAOXDAEWIHWE
( V=662 wan.u®) ¢ 1941 no I95 rr., T.e. 3a 25 JeT MpOmy=-
meno II658 wnH.M® BOAH,M OHO SAUAKNOCEH TOABKO HA 25 MAH. MY,
MeToad GOpEOH C 3aMNeHMeM B HANWBHHX BOAOXPAHRMAMEAX AONXHH
.OHTH B OCHOBHOM NpPEeAYCMOTPEHH B NpOEKTE,

Ecne BOAOXpaHWIMmE pacNONOEeHO BHYTDH CHCTEMH KaHa-
NOB, TO AONKEH OHTH COBEDPHEHHO WCKINYEH TPAHBHT BCeX pac—
XOHOP Yepe3 4amy BONOXDAHHAMmA NyTeM ycTpolicTBa oGBOZHOTO
Kanana. HcnmonhaoBaHMe YaWW BOZOXPAHMNMmA KAK BOZHOTO TpaK-
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T8 AAA TPAHCOODPTHMPOREM OPOCHTENEBHON BONH (JUKHSHNCKOS BO-
poxpaEnaume Cypxammapsuecxoi otmactu Y3CCP, Tungyiyuckue
p TypxMCCP) NpeBOAMT K NPeXAeBPEMEHHOMY BHXOXY M3 CTpOR
cuupﬂasﬂ Ha~-38 pPA3MHEA EWRHEro Opeda R CaMoro Bojoxpe-
FUNWEA W3-38 Samuerwd., TaxkWe ROAOXpAHMIMNA AONKHN BEID~
YyaThCA B CETE TONLKO NP HeOOXOZAMMOCTH HANOINHEHMR ¥ Cpe-
GOTEE erd 3anacop. CTPOMTEARCTRO NOABONAMETD M OTBOAAHS-
'O KAHANOB MAM OOBOZHOTO PYyCNa ANA CHOTEMHHX BOZOXDAHWINY
GeaycnORHO BHIONHEe, YeM NpexXAeBPEMEHHNM BHEOJ M3 CTPOA
BOAOXPAHRTHNA

HanwpeHe BOXOXPAHRAMWA, DACNOAONMEHHHEe BEE pycia pe-
k« (Hanpesep, KarTraxyprauckoe), Haufonee ofderRTHEHH KEK 3
cMucne GOpPEOH C BaMNeHmeM, TAK H MCHNONBSORAHHA BOXHHX po-
CypcoB. 3feck MPOMyCKHaA CNOCOOHOCTE MOABOAREEr0 KABANA
AonxHEa odecneddTs 3a00p OCBEeTNEHHOM BOZH M3 MOTOUHNEA 3
cXaThHe Ccpoxm, OgHaxo B padore HarTarRyprasECKOro BOAOXpaHd~
IKIA MMEOTCA HeROCTATHKR, cCnocolcTEYouMe ero Gucrpeimeny
sauAeHuD. W3-38 S408DEHMN OCOHHE—-BHMHEMX NDOMHBHHX MONABOPE
JacONeHANX 3eMeNs NMOUTH eXerodo B JeBpale~MADTE MPOMBBO-
AHTCR He NpeAyCMOTPeREad MNAHOM CPAC0TKA HAKOMAGHHHX 38—
nacoB., HHROrma ee o0neMM BENMKM, M BHOBL 3aNONHEMTE BOAOXDA~
HAIWEE YARSTCA TONEKO B HABROAOH, B NOPHOA MPOXOXASHMA MyT-
Ho# BoaH. OOnemMy OYMCTKE B MOABOAANEM KAHARNE B OTASIBLHHE
roae gocturanm I80-200 THO M. KpynHELHEe HAHOCH OCeIAnN B
KAHANG®, & MeNKNEe-NpOHOCWIMCEH B BOjOxpammamme. [locae Gero-
HHPOBAHWA RAHANA OCHOBHAR MacCa HAHOCOR CTANE MOCTYNATE B
BOAOXPARNAAME o

JpyrEM cephbeaHuM HEZOCTATKOM ABIASTCA WCOOALBOBAHME
BONOXPAHMANMA KA&K BOZHOTO TpaKTa, DuBanT TakMe MOpHOIN,
Korpa BOAR, 3alpaHEafd W3 PEE, NDPOT'OHASTCH NO NOABOLAMEHY
HAHANY M Yaume, a 3aTeM Yepes OTBOAAEMN KaHal cOpacHBRETCH
B DEKY. Ecam B Mepmue IroAN SRCIAYATANME 3TO0 OOBACHAAOCE
TPYAHOCTHN PETYAHPOBaHMA HA BpemeHHoM cOpoce B p.Kapagapss,
T0 celvac, Korza mocrpoed Jaw—XozmuHcKul WEXeHeDHHN yaen,
TAROH peXuM HeoOTLACHNM.
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B I91I r. wepes moct ¥ 4 W3 BOZOXPAHMNMEA BHNYmE=
H#0 758 MnH.M®, B TOM uMcHe:
3a cYeT cpadoTHKM 3amacoB = 689,
ga CueT XONOCTOrO Tmporosa - 69,
B 1962 r. M3 BOZOXDAHMIMmA BHNYymeHO = 746, B TOM
quCcHe:.
W3 3anaca BOAOXpaHRIMmA - 5I7;
3a CcYeT XONOCTOrO MpOroHa = 229.
S9T0 MeponpHATHEe BpEZHO, TAK KAK BMecTe ¢ BOZOH#, BXO-
NOCTYD NporouAemModft yepea TpaKT, B Haly nNonajawT HaHOCH.

BEHBOAH

I. Opranmsanua GOpHON ¢ 3aMNEHMEM BOJOXDARMIME XONX-
HA SAHATH OZAHO H3 BAXHWX MeCT K&K DM paspadoTKe NpOeKTa,
TaKk W B nponecce sxcmryarauMu. [lpaxTHra yupapieHHA PEeRMMOM
BOAOXPAHWIKN YACTO CNOCOGCTBEYET CHCTPOMY 3AHNEHMD HX M Bh-
XOAy ¥3 CTpOA.

2. bopsCa ¢ sawneHMeM BOAOXDAHMAME AONKHAE OHTH Npe—
AYCMOTPEHA B CAMOM MpOEKTe M B CXewMaxX YNpaBlIeHHs DOEHMOM
BOZOXDaHUNHMA, MeToaw GOphOW AONKHH BRADYATE B CEO0A AKTHR—
HHE MeponpHATHS, HANDABIEHHHE HA COKpaueHMe A0 MUHHMYMA
odpeMa MOCTYNAEHWA HAHOCOB B Yawy BOAOXDaSHMIHmA.




¥.C.ROKEBHMKOBA

TPAHCOOPWALMA BETPOBOM BOXHH B MPHEOHHOM BOHE
KARPARRYMCEOTO BOJIOXP AHWIMALA

MoMeserne BHCOTH BONHH NPA €€ ABMAOHMH
B CTOPOHY YHONBHADGEXCA IAYORNH

bBonpunRCTE0 BoZoxpaumnuy CpeameR Asun oxafiMmemo Aam—
Oar¥ OORANOBARNMA, NOACTYNH K KOTOPHN ODHEDHTH MENKOBOJHEMH
yYaCcTEAME. BeTpoBas BoaHA, cHopMMpOBABEARCA B I'NyGOROBOZHOM
YaCTW BOZOeMa, NpH NOZXOZEe K Gepery ONeHh CHNBED TpaEcdop-
unpyercA. OUma ®3Menser He TONBKD BHORHOD HOPMYy, HO M BEYT-
peHHNY CTPYETYPY H K xamOaM OPMXOZHT yEe B TOll mIN RHOR
cTeneHr ocuadneHsoH. :

Ben nprOpexEaf mMOXOcE rAyGSoxoro BOXOEMA XOIMTCH HA
YeTHPe® 30HH. o

Oepsas -~ rnydoxopopuar ¢ ¥>7~ (¥ = ruyOuma,

Lin ANNHE BONHH), BONHEHHE TPEXMEDHO®, AHO NPAKTMYECKK HE
BNHAeT Ha pazMepd ¥ QopMy :Bu.lﬂ:ﬂi
Bropas -~ MeIKOoBOZEAA C T?ﬁ:r—f;, v TPOXMEDHHE BON=

HH MOX BAKSHEEM ZHA NpeofpasynTCH B ABYXMEDHHE.

Tpersa - 80HE NpRCOMHNX BomR C # <4, , Bgecs B 00~
Z8CTH KDHTHUECKEX TAyOWE ( # ™~ /4., ), UpH ROTODEX KpyTRO-
HA BONNE KOCYHI'AGT NMpezeahbuof BeXUYMHHE, OPOMCXOAMT ONDORN-
AMBAHME Tpe0HA BONEH ¢ o0pasoBAEHeM OyDyHA.

[Oponecc ofpymeHrs BONHE CONpOBOXZaeTcHA Commmofi more-
pefl SEeDIMM HA TDPEeHM® O RHO M TypOyIeHTHOCTE HOTOKA. C
yMeHBNEEMEM INYONH NZOTHOCTH SHEPIWM. MOTORA BOAHHW BOBPACTS=
T M TP KARKOM-T0 RPHTHYECKOM SHAYEHWM [OPOHCXOXHT 3alypyms=
BAHE® ® DAIDyEeEEe BoNHH. [I[pudolflEafd BONEa, MpOZONZAR AB#=
rarecA & Gepery, nepwozEveckx salypyausaercd. [Ipa sToM Ha=
PRAY © RonedaTONBHHM ABEXOHNEM YAcTHN BOAM NORBAAETCHA MO-
crynarTexsgEce B cTopory Oepera.

Yernepras - OpHYDE2GRAg, B KOTOpDOff BONHE OROHYA—
TelbHED paspymaeTcA @ npuboitAuil moToR HARATWBAETCRA EA Oeper,
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lpr pacuere famG oGBANOBAMEA HEOGXOZMMO 3HATE Na-
-PANETDH NOAXOZAEMX K HWM TpascfopudpoBadiux BomNH.HMeercs
MHOI'0 pexoweHzanuit mo pacuery TpaHcdopManuu BOIH, HO OHH
He TONBKO DasiHYHH, HO M NDOTHBODEUHEH, Cauans ManoMsydeH-
Haf - npuOoftEas 30HA, 3HAHME 3aKOHOB KOTOpOH# 00GH3aTENBHO
AL ONpejelleHHA NapaMeTpoB TpascHOPMEPOBAHEMX BONH OPH
noxxoxe HX K gaubam. [osToMy maGopaTopHeil BONHOBHX Npo-
neccop CAHMUPH B I959 r, HavaTH HATYDHHE HCcHeLOBAHRA 0O
TpaHcHopMAnEE BeTpOBOft BONHH B NMpUCGpexHOH MEeIROBOZHOE 30—
He KallpaKEyMCKOIO BOZOXDSHHAMEA. PesympTaTh TPeXNETHHX
OepHOAWYecKEX HalmppeHdl onyOaumropaEd B crarse E.fl.@pomu-
KOBO} "HccHezoBadMe ® pacyeT BETPOBHX BONH B MEIKOBOZHOM
npadpexsolt sone™ /3/.

HgOnppeERA MO BONHOMEDHOMY CTBOPY (MAREE 2,5-2,8 KM)
nokasan, 9TO Mponecc TpaHCHOPMAOWE BONH HA HAKIOHHOM NpR-
OpexHOM yUacTKe BOZOXPAHMIMMA (HCCHEAOBANH MEAKOBOZHHM
yeacrox ¢ ¢ = 0,005-0,0I0) mpomcxoamT MO onpeieleHHOMY
3aK0Hy. Kpwsan, ormGapmas BeDEMHH IPeCHE# BONH NpH JRUXe-
HAH TAYyGOKOBOZHOH BONHH B CTOPOHY yOMBADHEX TNYyOMR (K Ce-
pery), npeiacrapifer coGoff KPHBYD BTODOTO NOPAAKA

g ol 4 (1)

OpEYeM

ﬁ"‘:_?-: .5;;,,”—‘-?-; ‘x-'—'u:r'__é'a"*
rae /4, £, = BHCOTA W JAMHA IAyOOKOBOAHOM BONEM (Ha pac—

CTOAHER X, . 0T Gepera), M;

,@ = BHCOTAa BONHH N0 AUEHEe HARNOEHOTO y4aCTEa,
H3MEHAOMARCA C TUyOMEOH BOAH, M;

A = paccTOfHMe OT ypesa BOZH HO pacCMAaTpHBAE~
Moft TOYKH, M3

@ = ROpPUOMEHT,saBUCAMMN OT yKIOHA AHA,WEPOXO~-

BaTOCTH NpUODEXHOT'0 YYACTKA H OT BENWUHHH
HCXOZHO# BOMHH #, (B ABHHOM CAyYae

a = 0,010-0,022),
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.f B BTHX WCCNOZOBAEMAX TpamchopManMs BOXE ¥ mpuOoREOR
§0He HENOXKO OCBEmMEHA H5~3a HEROOTATXOR KOHCTPYKING,
NPHMOHAGNEHX MARCHMANBHO-MEHNMANBHHY BEX, M KOHOYHHE BHOOTH
BONE HEDOCPEACTBEHHO y OGepera OHAN NDREATH yorosHO.[osToMmy
Bajava AenkHEMENX HCCNeZOPAHAR 3ARINYANACH B NSYUSHHA Se-
roEOMEDHOCTEN npomecca TpascopManmuM BO0XH B opaGofisoff somEe
nocxe ee DmepEoro ofpymeHEMs M J|0 BHKATA BONEM Ea OTROC (mpm
pESHHX YENOHAX 3TOR 30HH) C NDEMEHeHKEM COBDEMOEEON snek-
TPOHEHOR anmaparypu. las arorc 3 I963 r. ma npapoM Gepery
HaflpaKKYNCKOI'0 BOXOXDAHWNNEA YCTAHOBNOH BONHOMEDHE{ c¥BOD,
COCTOAMAN HS WECTH SNGKTPOKOHTAETHHX AATUAKOB~BONEOMEDOB,
OAHOr'0 PeOCTATHOIO XATYMKA, NPOHABOAANMEI0 KDYIMOCYTOYHYD
86MMCh BONHORNA, M HOCRONBEMX MAKCHMANBEO-MEHMMAIBEKI BeX,
JyCTEHOBNGHEMX HA IMyCoxoR moge (pas xomrpous). Opodmms som—
KOMEpHOr0 CTBOpPA B npnOpexmof mprOofimolf some zam He puc.l, 0.

HaGxpgomia, KAK H DOSYyASLTATH DPEAHAYWMX HOCIHSHOBAHEY,
NOXasalM, TO HA HONOIMX yEXOHax (B maEmoM cayvae / =0,004)
BONEA TpaEcfopmipyeTrcA cmalo, HO, EOTZA OHA BCTYNAeT HA yua-
crok ¢ /> 0,0I, sror mpogecc ycmaweaercs, OCOGERHO PesKO
mpu ¢ > 0,05, Hsmenemme cocTara cepnil BOAE, SANHCAHMNX IO
JAHHE® BONHOMEDHOIO CTBOpA NPH NMOCHEAOBATENEHOM DPOXOXZEHMN
BONHAMA YCTAHOBAGHHHX BONEOMEDHHMX ZATUYHEOE, NPHBeJEHO HA
pic.I,a. Cocram cepufl BoXH ZaE B BMAE EpPNBHX ofecmeve=HOCTH.
Yem Cxmxe BONEM nogxoxsT K Cepery, Tem oE Gonee OREOpOAeH,
Ha pwc.I,0 nORA3aR0° MBSMEHEeHNe NO ANMEE CTBODA BHCOTH
BOIR Ly=54~10,-25~ n 50%-poff oGecnevennoctu. Hamtozsmef
TpaschopManME HOXBeprapTcA Golee KpynEMe BONEH, BONEH ¢
ofeonevensocts ~> S0% MOIYT NPOXOAATH Aame 083 NSMEHSHNA
BHCOTH .

Boxnsu sucorofft #, =I,00-I,60 m (mo paTurky 9 ® 900 M
or Gepera) npi NPOXOXAEHWM BONEOMEPHOIO CTEOPA PASPYNADTOR,
sicora Mx B I00 x or Gepera CTAROBMTCA DABHA NPAMEDEO MONO~
BUEE nepBoxavamswol, T.e. (0,40~0,50)7 , a B Tpex werpax
or ypesa - Boero (0,20~0,25)/4, . Bommu sucorolf 4, =0,75-
I,0 m ywemsmapTcs coorsercrsemso zo (0,50-0,65) 4 u zo
(0,25-0,35) 4, .
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Tpauchopuanus BoXH, 063ycAOBHO, CBA3AHA C TAyOHAHOM
pONH: YeM MeHBWG IIyOWHE NDH ZBUXEBNE BONHN K Oepery, Tew
fonce BOBDACTAST NAOTHOCTH BHEDPIHE NOTORA, RO BMECTE C
rem B ene Goanmel CTENEHE BOSpPACTADT NOTEDR SEEPIER BOXHH
HA MPEOEONEHNE DASAMYENX cOmpoTHBNeHEd (XA, TYPOyneuaTHO-
CTH, BCTPEUEOI0 ABEXGHHE ® T.XA.). B 2TOM chnyuae pasBuTRE
POIHEHKS ONPSAENAATCH ABYMA NPOTHBONONOEHC RelcTRyDIHEME
fagropams: BORCYRAADEMM AeRCTEMEM BOTDA M SaTODMAXABANNEM
nAeficTBMeM AEA, KOTOpOE Tewm OoNbme, YeHW MOERDE IMYOAHA BOJANW.

Ha puc.I,B JaRe KpEBAf 38BHCHNMOCTH BHCOTH Tpamcdop-
MEDORAHEOH BONHH OT rayOWEHM BOAM B NpsjAeNax Oeperosol SOEH.
KpuBas MOCTPOGHA MATEMATHYECKEM MyTOM [0 MaTepHaAnaM, OOAY-
YeRAHEM B peayusrTaTe ofpadoTkH sandcell mcex cepmit BOMH HO
poNEOMepHOMY cTBOpY HalipagxyMcEoro BOZOXpaERiNWA. J70T I'pa~

prk, KK H OPEeEHAYEMEO,IORABHBAET, YTO BENHUMHA -‘%— (7 =Bu=
coTa BONHH B MecTax VCTAHOBKE BONHOMEDHHX AATUMKOB B UAWHAR
CTBOpPA) pesK0 FBERMYMBAGTCA P S0HE C YKNOHOM XHA, DABHEM
0,04=0,05,

Tak, Ha paccrofuvk or IS0 mo B0 w or gpesa BOAN Bh-
cora MONEH paBsa (0,15-0,20)# , or 80 go 25 m - B mpegenax
(0,20=0,40)# u ma mocaegEMx 25 M X0 Gepera OHA PesKo
yuerbmaerca (0,40-1,0)4, B 3 m oT ypesa BOAH BHCOTA BONHH
yKe paBEAa rayOEEe (B JAHEOM cAyYae He JUATHBAAR HATOH BOAH
BO BPOMA BONHEHMA, MOSTOMY ODE HEEKOTODHY 3aMepax BHCOTA
BONEH NONYyUeHA HOCKONBEO Jonbmas, 4eM IMyOHHA BOmH).

Bule yrasHBaIock, Wr0 OpH BHBOme ypasnesms (I) sEa-
YeHMA BHCOT BONE B nprOofiEoft s0He B3ATH YCEOBHO H3-38 CON-
HMTENABHOCTH NOIYYOHENX AAHHMX MO MAECHMANSEO-MENIMATEHHM
BEXAM B 30Ee Mamux rayous (/7 < 2-3 w).

Aconexozarmn 1963 r, NOATBEDAMAM NPABMIBHOCTS MpPEA~
NONOXGHHR O HOBOSMORHOCTY NPNMEHOHHS MAKCNMANLHO=MWHUMANE-
ENX BONROMODHHX BOX ¥ 80HO MAAHX INyOmd. PeayisTarH 3THX
HCCReZ0Ban¥E nmoxasank, wr0 ypasHemke (I) » npudoftuoM so0me,
B 30HOe I'MYOGHH meHee 3 M, B Oeperopoll momoce mmpuHOM AO
I00 m zaeT BHAYOHES BHCOTH BONHH, SaMWReHHEHe Ea 30-50%

TT



(npu / =0,05) m uro B TOWEe ypesa BOAN /Z,» # O (OpH BHBO~
fe ypapHeHNA (I) OGN0 YCJAOBHO NPHHATO —-;,, =0),
MeTozam¥ MATEMATHYECKOR CTATHCTHEM NO HATYPHHM NAaH-
HHM Hccnegopamuil 1963 r. AAA mpuGoMHOM 30HH MOAYYeHO ypas-
HeHHe EpHBOM cHexyomero BMjA:
zﬁ:,g*a'i’;—?:; X=x+l, (2)
rae 4’ = Bucora rpascOpMEpDOBAHEO) BONHE HA DPACCTOAHME X
0T ypeaa BOZH, M;
4 54, = BHCOTA W ANMEA PEYGOKOBORHOK BONHH, M;
X = JIAWHA OPEYPESHOr0 YYACTKA C IIyOHEAMM <3 M;
£ e = LUMHE HAKATA BONHH HA OTKOC, M;
@ = goadduowenT Tpanchopuagwum, SABMCAMEE OT MEOI'HX
dakTopor (yKNOHE, MEPOXOBATOCTH, rayOmH, rayGo-
KOBOZAHON BHCOTH BONHHM, OEPEroBOr0 TEYEHHA K AD.)
npe /= 0,05 xoadfuomenr rpancdopsamus < =0,330.
Ha puc.2 momyyeHEAR KpHBaf ypasHoH#a (2) comocrap-
AAeTCA C AAHHENMM HATypu. [Iporpamuoll mocmexymmEx ECCISROBE~
HMH OpeAyCMOTDEHO MayueHHe TPAHCHODMAUME BOAHH B NPHOOHHOM
30HE ¢ GoNee KPYTHWM YKIOHAMM ZHA. L
MaTepuans HATYDHHX HBCOAWASHER 3a TpaEchopManHelt Boa-
HH MH COMOCTABMAM C DACUETHHMM XAHHHNMH M0 METOAY, M3NOXeH-
Homy B TY CH-92-60. Basnm TpE cepWM BOXH ¢ BucoTamu I,IO0;
1,02; 0,75 w (Ba rayGoxo#f Boje), ANMHAMN COOTBETCTBEHHO
13,2; 12,3; 9 u ® nepmopaum axa 5 =I1,02u 7 = 3,6 cek.,
amf 4 =0,75 M 7 =3,4 cex,; yxnos zma < =0,0I (puc.3).
[lpomsBezen Takxe pacueT N0 AHZDEAHOBY ANA BHCOTH
raydoxopogHO# BONHH, paBHOoft 'I,I0 M, PacueTHHE W NOCTPOEH-
HHe MO0 MATepRANaM HATYPAHX HaGNIpAeHHH KPDHBHE MOKasaHH HA
pec.3. PacxoxzeEMe HATYDHHX MarepHanoy C pacueTaMu, pexo-
wenzyemunn TY CH=-92-60 m AEApesHOBHM, OYeHB BEAMEO, OcoOeH-

HO B OoCmacTH cfji 0,40, llo T¥, BHCOTA BONHH ODH ABHXCHHM
K Oepery W3MeHAeTCA HesHAYMTENBHO, B o0macTd rayOME OT

-5’-. = 0,5 10 -E_‘E = 0,I, scero Ba 10-IS%, a Ha TnyOuHE

&a
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# =(0,10-0,05)Z, OHA BEAYANE DA3pymaeTCH ¥ TEpAET A0
30-40% sucors (0T rmyGoRoBOZHOH), a BaTeM ONATH YBEANUH-
paeTcA ® gocruraer (70-80%)7%,

flo pacyery AEZpeAHOBA, BHCOTA BOAEM ODY ABMECHW K
Oepery ymeHbmaercA auus Ha 30%. o saTypHHNM BACNRASHEAM,
BOXHA NpH mopxoxe Kk Oepery (B 3 M 0T ypesa BOogH Ha IMyOn-
#e # =0,02Z,) cocramnner (0,25-0,35)%, , NO mpuBeReE-
HHM pacueTam /7 =(0,70-0,80)/, ; HOCOMEGHHO, 3TO 0YOHE GONB~
W0e DPACXOXACHME DEEKOMEHZYOMHX HODM C HATYDHHMA KAHHNME.

Kpusse, nocTpoeHHEHE N0 MaTepHamaM EATYDHMX HCCHezo=
BAHMHE, NOKASHBANT JBS XOGDAKTEDHHX OOPYNEeEMS BONEM: NeDBO®
B puanasore ryone # =(0,4-0,3)Z, , BHCOTE BONEH yMEHE~
saerca xo (0,60-0,50)7%, ; Bropoe - Ea IAyCmmax A4« 0,I0Z,
BHCOTA BONEH cnagaer xo (0,25-0,35)7% . Wecra ofpymemmft sa-
BHCAT OT BHCOTH I'NyOOROBOZHON BONHM, INMYGHHH M YRNOHOB NpH~
OPEXHMX YYACTKOB.

Ha ocHoBamMM MATODHANOB HACTORNMX M NPENHAYMMX HC-
crepopanEf (I959-I962 rr.), MOXEO CKasarth, YTO Np¥ Gonee
KPYTHX YEAOHAX AZEA OyzeTr HadnioAaTsCA OZHO olpymeHEWe, a ODH
domee NONOIEX - HECKONBKO.

HsMeHeHHe mepHOZA BOAR
npe TpaEchopMaAmEE mx B mpudofiEoff some

lp# o6padoTEe BONEOIrpaMM MOXYYEHW EDHEHE ofecneden=
HOCTH MEPHOAOE BOAK MO BCEMY BONHOMEDHOMY CTBODY HpH yCTa-
HOBHBUNEMCA BONHOHHN,
lo kpusEM o0ecneveHHOCTE, NOCTPOGHHMM HA KIETYATKE
XaseHa, onpejenesy mepwoaw I-, 5,~ I0,~ 50%=rRo# oGecneven—
HOCTH JAf KAXZOM CeDHE BONHE NO BCEM ZATYMRAM-BONEOMEDaM.
lonyqess RospimuMenTd nepexoxa 0T mepuoxos I%noff oGecne-
YEeHHOCTH ® In0oMy APYTOMYy OpONeETy ofeCHeYeHHOCTH:
Gnm 0,89 74
?;af{,' 0,83 z L4
les %= 0T 2y
3;,% = 'IJ,ES f; z
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Ha pmc.4 moxasaH0 HSMEHEHM® EDHBHX O0eCNeYEeHHOCTH
. IEPHOXOB CEDHN 3AMEDEOHHMX BONH HA KafpaxKyMCKOM BOZOXDa=
HANNEEe OpH NPOXOXKASHEM BONHH BAONS BOIHOMEPHOTO CTBOpA K
Oepery. Hecmorpa Ha TpaHCHODMADED BHCOT BONH, HA YMeHBue=
HEEe HX BHCOTH, COCTAB CODHE BONE [0 NepHOZAM OOYTH HE K
MeHEAETCA HA BCceM MPOTAXeHWM BONHOMEDHOIO CTBOpA; KOXeda
opAmEaT cocrasasot Bcero 0,4=0,6 cex, HexoTopoe mCKINYe
COCTARNIAET KPHBAA, NMOAYYEHHAA OO0 JATYHKYy-BOmHomepy I, pa
NONOReHHONY BOANSH ypesa BOAH: B8A€CH MEPHOJ BONE HECKONBE(
yBEANUHBAETCA, HO 9TO YBEINYCHNEe HE3HAUMTENLHO - B Npeje~
nax 3-I0% (pEc.4,a). CnepoBATENBHO, NEPHOJX BONHH OPH ABH-
XEHNN €€ B CTOPOHY yMeHBEAOWAXCH I'AyOMH MOXHO CUNTATE MO~
CTOSHHEM,

Jna yonosMf rayGogofl Boau EKalipakxyMcEOIO BOAOXDaHE-
IEMA HAME ONpejeleHa CBA35 NepHoja BoXEH IF~HOM odecmeven=
HOCTH C BHCOTOM BONHH I%~BOM OOeCHEYEeHHOCTE N0 MATEDHANAM
HATYpEEX Hadmpzemwit. OHAa BHpaxaercd ypaBHEHHEM ]

£
A= 0,62 77, (#)

Taxmw oGpasoM, SHAH BHCOTY BOXIHN Ea Traydoxo#f moge,
MOXHO ONpeAenNTs: NEepHOX BOXEH JADOOI0 OpONeHETa OGECHEeveHHO-
cTH opu momoms ypasHeHmM (3) m (4). [px pacuere Tpascdop-
MANEE BOTPOBOM BONHH NEDHOX BONE CYRTAEM NPaKTNYECKH mO-
cTOAEHON BeNWYWHOM.

Eﬂlﬂlﬂ

HameEeHNEe BHCOTH BOXEH NDH €6 ABHXOHNN B CTOPOHY
yMEeHBEADWAXCA TAYORE HA YyYacTHKaX ¢ yRaosawmm zma 0,005-0,01
NPOMCXOANT N0 EpHBOM, mapadome Il cremenm, BHpaxeEHO# ypar~
semmen (I). :

Tpanchopwanua BONEHN B nprGofieof soHe, MMemmel yEAOH
asa 0,04-0,05, mpomcxozmT Tax, YT0 yAORNIETBODAETCA YpaBHe-
HEe (2).

[epHOX BONEM APH ABMXCHMN €8 B CTODOHY YMEHBIADIMXCS
rIyOMHE MPAKTHYECKH HE WSMOHAETCH.



il ¥

Jepuod bomwbi,

Qr 1 1030 50 M 90 99 999
Jdecneqennocmo, %

Puc.4., HaveReEN® DepHONOE BOAH OPE HEX JNBEXKEHENH B CTODOHY YMEHB~
maveprxcAd rayomR BEa Kafl paxKyMCROM BOROXPEHETMME: &~ H3MOHORAS
Ifz‘; c mmunml% (L - meprol TAyCORDBONHOR BONENG h -Bu-
cora soqiu; H -rayouma mpomu; O- ESMEHEHHe KDEBHX OOECTeYeH-
HocTell mepHONOR BOJNE O Mepe NBEXeHHA BOXE R depery (I-6,9 -
HOMEpa NATIYRKOB-BOAHOTpafoB).
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1.A.TEXTEP

BOAHOI'PA® C PEOCTATHEM JATYHHOM,
MATAEMEA OT AKEYMYAATOPHOH BATAPEH

[lpm EccEefOBAENE BONHOBMX SBNAHMI B BOZOXPAHEMANNSX
9aCcT0 HOOOXOZAMMO YyCTAHABIMBATE BoaHOTrpad P nyHETe, He ofec-
nevYeHHOM smerrTposHepraeil. Kpome TOro, ® nyEKTax, ofecneded=
H{X BHEETPOSHeprmeft, BO BPEMA MTODMOBHX BETDOB CAYYIADTCH
odpHBPH snexrpoceTs. [osroMy My paspadoramm B WSIOTOBMIM
BONHOM@D-BONHOIPA) ¢ pPeOCTATHHM AATUMKOM, NHTACMHA OT an-
KyMyAATOpHOH COaTapem, ABAADONHCA BHEOHM3MeHeHWeM OMECAHHOIO
paHee nplﬂapal.

[puCop cocTONT M3 NPHEMHNKA, HA KOTODPOM CMOHTHPOBa—
il kxemws K, ¥ A, rymOmepu 7, x 7, » mOCTOAHEME peSE-
cropi 4 & F { # paBHO BHyTpEHEEMY CONPOTMBIEHHD
BRGpaTopa nunmnrpaila. #, = CONPOTHENGHMD CTDENOUHOTO
yRA3aTeNA), & TAKKe NMen3MeHHHH NpOBONOYEWH pesucrop A
{%MJ = 2004300 oM) npm NMOMOM¥ KOTOPOI0 YCYAHABAWNBAEST-
CA HyXHO® SHAYGHNEe BeJIHYHHH COMPOTHBAGHHA CXEMH Fﬂ § ]
CYHOK ).

K nyasty npemnAmxa (K KieMMan Jr’ ) mogRapYaeTcA
Buéparop ocounnorpadpa (axn), crpenovHHi IEEEETHI gl g
ruemwax A ), axkymynsaropmas Garapes ( & K RIeMMaN 453
Y Epnxnna, Raympe oT zarmka (K kiemmam A ).,

B ravectee ocmmanorpada npluaaﬂamn MI0=-2 ¢ goro=
HEcAZKod W OTMEeTYHKOM Bpemenm [-I04, Ocumnaorpad AouxeH
OHTh JKOMTMIEKTOBAH MOTOPOM MOCTORHHOTO TOKS.

KOHCTDYKUMA PEOCTATHOr'0 AATYHKAE B OCHOBHOM NPOXHIA,
HO xnf ofecnedYeHHA NMHEEHHOCTH TAPHPOBOYHOM XADAKTEDECTREN
PECCTOAHMA MEXJYy KOHTAKTAMM JenNapTCA HeNOCTORHHHMHM.,

Paccmorpun noppodnee npuHuMn xelcTsms npudopa. Ilo
sagoHy Oma HEaxoam™, 9YTO TOK, NMpoTERapmuM MO MaMEpHTEABHOM

-'—

ﬁnmgﬁmrumm yBuN, 12, Tamxent,H3g-po0 "Hayxa" n{IE:F.
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. Pac.I.JnerTpuYeCcKan CXeMa BOXHOMEpA—

i/ p—
BOAHOrpada C pOOCTATHHMM AATYHKOM
Ha GarapeHHOM NHTAHMM,

7

N S
rae & = HanpAxeHme, CO3JABAOMOE HCTOYHMROM NHTAHEA;

7 = YHCHO 38AMTHX BOAOH KOHTAKTOB;

Aoy = CONDOTHRNGEME COSAMEHTENHHHX NDOBOZOE M H3NE

pRTeNbHOR Ccxews;

7, — BUEMEHTapHO® CONpOTHBIGHHS AATYMKA,

OGossauwuw #, paccTomEMe B ycHOBENX eMERLAX 0T
HHXHEI'0 KOHOA JATYHMEA J0 COOTBETCTBYOMEr0 7 KOHTAKTA.
SazaBEECEH TpeGoBaHMEM, UTOOW CHI& TOK& L?;J,.-npuruuan-
WEerc yepes HM3uMepHTENh, NMHeNHO SaBHCena OT My0uHEE norpy-

Oen#, onpezenfneTCcA COOTHONEHHEM

86



[ memns zaramsa, qwayeaew CHETEMY YDasnemil:

, Vi
T =TTk

3‘?’ m‘ﬂ#‘i‘:’_fr ’
rne # = RospjHIMEHT, XapeRTEpHIyDWEE TAHTCHC yraa Ha-
ENOHA TAPRPOBOYHOM MpAMOH;
A = YHCNO KOHTAKTOB HA BCell ANMEe HATUMEA;
A = JINWEA TENA JATYMEA.
M3 BTOpPOrO ypapHEHHA CHCTEMH MONyJaeM
K= & A
V4 aﬂ?ﬂ*;
[logcraBms »T0 BHpaXeHMe B OepERoe

7 7 AT
G A T e
i Ay * T 7 :
7 oo’ G

Ommpasck HA MOAYYEHHO® COOTHONEHME, BNYNCIAEM pac—
CTOfENA /7,  OT HEXHeH KDOMKH AGTYRKA A0 COOTBETCTByI-
NEX EOETAKTOR JAA DASHMX CAYYaeB, Hanmpumep, ecAM SHeMes-
TADHO® COHPOTHBIEHME 7, = 68 KM, CONDOTHBIGHME CXEMH

%- = 300 oM, YMCHO ROHTAKTOB HAa Texe AaTIMRa 4 =50 mt.,
anuua pnaruMga I00 yonmoBHHX eZMHNI, TO PACCTORHEA 4O eTo
KOHTAKTOR OYAYyT DABHH 3HAYGHWMAM, MpHBejeHHHM B TalOMue.
YyBRcTBATEABHOCTE ZATUMEA B BTOM cAyyae OyaeT He HERe 2,43%
0T BEDXHETrO NMpejela H3IMEDEHHH.

B cayvae EeoOXOZWMOCTE NPHEMHEEX BOAHOTpajop omMcu-
BAGMOTO THNA TPYNOMPYOTCA B MHOTORANAABHHE, KOTODHE YEOM-
MAGKTOBHBANTCA OJHAM CTDENOYHHM YKABATENEM.

Hanaxupanme npeGopa CBOUMTCH E Noxnlopy HeolxXomgumoro
UHCXA BUEMEATOB B AXKYMyAATODHOR Oarapee B SABMCEMOCTH OT
YYBCTBATEABHOCTH NpUMeHAEGMOI0 BEGparopa ocpmimorpada, a
TAKXE MYHTA E CTDSNOYHOMY yKASATANN; YCTAHOBKE HYXHOIO BHE-
UeHNA BENHYNHN CONMPOTHBIGHMS CXEMH NPH MOMOWM pesmcropa 4, ;
TAPEDPOBRE MpPHOODA. | 2

llpe zuMTENBEHEOM NpPeCHBAHME ZATUYMKAE BONHOMEDPA-BONHOTDE~
$a B BOZE@ HA HEM OTHAAXHBAGTCH WI N pasBRBaeTcA MEKpodmopa.




B cBA3K C 9THM YyXYAENANTCA H3ONAUHOHHHE M BONOOTTANKMBADNEHE
CBOMCTEA €T'0 MIONANHOHHHX BRIAfHmefi, 9TO BISUET K MCKAXEHHD
B S&NMCH NOXOMBH BOAHH, [loaTOMY B nNpouUecCe SKCONYATAIMN
npréopa HeOOXOAMMO OXMH-ZJBA DASA B HEIEND 3AMEHATH WIH YE-
CTHUTE JATUYRKHE,. Jl1A M3MepeHHf BOIHEHHA B 3AMyCODEHHHX BOJOe-
MaX ZAaTYMK OpHOOpA CHEZyeT OrpakjaTh CeTEOHM.

Boneowep=-BonHOTrpad ¢ peocTATHHM NATYHEOM B Garapel-
HHN NHTAHEEM YCOEmHO NpHMMeRAAcCA B 1963-]1964 rr. BOAHOBOH JNa-
Goparopeedl CAHMNPH zna BATYpHHX HaGaongeHHl Ha TammeHTCKOM
Mope,

TaGauna

Paccros~ :Paccros- @ :Paccron-
Fonraxra (e 20 Iyl ime o iCNCR.. imee 20
(BOUEEEA |00 yyge .+ (HATMEAR 100" 0 l(HAWMEAA 1o."o.oo
CHH3Y)  iygeumga, :CH¥3Y)  zaruyga, :CHESY) : IATUHKE

A - Vo : s
I 2443 I8 40,7 35 4,1
2 4,84 19 42,8 36 75,8
3 7,25 20 45,0 37 77,5
4 92,6 21 47,0 38 79,4
5 I1,9% 22 49,0 39 81,2
6 14,27 23 51,0 50 82,9
7 16,6 24 53,0 41 84,8
8 18,9 25 55,0 he 86,4
9 el 26 57,0 43 B8,3
I0 23.4 27 59,0 44 89,9
I1 25,6 28 60,9 45 91,6
I2 27,8 29 63,0 46 93,4
I3 30,0 30 64,6 &7 95,1
I4 32,3 31 66,6 48 9,9
I5 34,4 32 68,6 49 98, 4

16 36,5 33 70,4 o0 100

17 38,6 34 72,1
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1.A.TEXTEP
BONHOMEP-BONHOTPA® C PENEHHO-PEOCTATHRM JATYHKOM

HspecTHH npHGOpH C PEOCTATHHMN ZATIMKAMM, NMOSBO-
NAONMe BAMMCHBATH HA CBETOYYBCTBHTOABHOM MaTepname Hopmy
cepmil BONE M mpomecc pasBMTHA BonHemws /I,2/. Opmaxo Ta-
KAR SAaMNCh ¢ HEMOAB3OBAEMNEN OUNYHEX (oTOMATEDHANOE XaeT
BOSMOXHOCTH CYAMTH O DSSBMTHE BONEGHES TONBEO NOCHe Npo-
ARNEGHAA BONHOI'pPAMM, 8 He BO BPEMA uropmMa. HaGmmgareaw xe
BATACTYD HEOOXOZMMO CHeZNTH 34 DAsBHTHEM mTOpMa. Kpome
T0r0, BOXAHSR DAGHKA, OCTAMMAACHA HA NOBEPXHOCTH 3arpas—
HEHROT'O PEOCTATHOIO ZATYNEA, EH3NPAET NOIDEMEOCYR B Ha-
MepEeHHAX,

B cBA3® ¢ sTHM B oTaene spopoxpaEmnEm CAHWAPH Oux
paspadoras npEéop, MOSBOMANNME yCTPaHNT®: yHasangHe HEZO-
CTATEM 38 CYeT BBEXGHMA B CXeMy DEOCTATHOIO AATIMEA O
HOOOMOTOUHHX 3SAERTPOMArHMTHHX pexe C OZHOR mapof mepekmp-
YAENHX KOHTAKTOB, Kaxgoe M3 EOTOpHX CcHalKeHO TPOMA MOAY-
NPOBOAHMEOBHME ZMOXSMH, 8 TEEME OyTeM BBEjCHNH B CXOMYy
npudopa TaCOBOTO OHEepPERIDYATENA M CAMONNNYHOIO MENLENAMITED-
merpa (puc.I).

Rarunx I &p&;n:mner codoff cTepReHsF W3 HSONALHOR-
Horo ruppodolEOrO MaTepHANa. BAONE CTEDXHA, BHCOTOH HE-
CEONBEO GONiee MAKCHMANBHO BOBMOXEON BHCOTH BOXEH X , Ha
onpefeNeNHsMX PACCTOREMAX ADYr 0T ADYra YCTAHOBAGHH XOH-
TAKTH f,’, s WHCHO KOTODHX P E8XJ0M OTZeXRHON CIyuae ONpe-
jenfeTcs BANAHHEON WYBCTERTEARHOCTHED Hpubopa, mo fopmyxae

N
:“‘T , Tie # = yHCcAO EOETAKTOB. BOomee TOUHO UyR~
CTEETONBLEOCTE: JATYHKA ONpeZodAA6TCA MO0 COOTHOMERND

E:ﬁﬁ’(ﬁ'{ﬂgj?J )
A 'f'x +7)




Prc, I.SMeKTpHUECKAA CXeNa pexedHOTO BOXHO-

Mepa-BONHOTpaAE: |
I=gaTng; [=opnexEce ycTpoiicTBEO.
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-Haxgui KOHTAKT COGNMHEH MIONMDOBAHHHM NPOBOJHMEOM C OZHO-
OOMOTOYHHM BNEKTPOMAIHMTHHM pexe, nu%n ;?#“..Ef""’ nepe-
ENOYAGMHX KOHTAXTOB, & Taxxe AHOEM [] - lﬂ'g i

M aneMeHTApDHHMH pe3mCTOD Tq =7

lipmennoe ycrpolcrso [I COCTOMT M3 CAMOMMEYMEDO MKI-
zmaxnepwerpa A ; maelijomoro ocymazorpada (i1/\ ; Ganza-
crHOro peamcropa K, ; wacosoro nepexamuarens /7 ;
MCTOUHNKOB sxexrponmramus [ 53 M CONOKMPOBAHHOIO
nepexxmuarens [| - Mg = [1, + COGANEeHHMX COOTBOT-
creyomsi oxemojf, Marumeg I m npmemmoe ycrpoitcreo [ coegu-
HEHM Mexxy cOOON ZMCTAHOMOEHO WeTHPEXXWAbLENM kalexem (Q ,
B» C. d) n casemuesHnM mpomopoM (€ ).

HaCapzesms W permcTpanNA BOXHOBOTO DOXNME BOZOEMA
€ NOMONBD NPEeRIAraeMoro npméopa OCYNECTBIADTCH CHEAYDNHM
ofpa3oM. B sapanee BHOpPAHHOW TOUKE B BODTHMHAIBHOM [ONO=
KOHNN YCTAHSBAHBAOTCA JATUHK C TARMM pacyeTOM, YTOOH mO-
NOBHHA €r'0 ANMEH HAXOZHIZACH MO} Boxolfl. JIIRA yCTAHOBKE jaT—
9HEA MOryT OHTH MCMNONB30BAHH CBAA HNM SAAKODeHEaR Bexa,
OAEOBPENMEHHO HA HESHAYNTENBHOM DACCTORHHM OT AaTuMka (B
mpegexnax I0 cu) momemaeTCA aaleMNEeHEHH BWeKTPOX, B Kave-
CTBe KOTOPOrO MOXeT OWTH MpHMEHEHA TA Xe CBaA AMOO KOp—
nyc mexm, [pmemuoe ycrpolcreo Il pacnmonarant ma Gepery ®
NOMPMEHHM N COEAHHANT C AATIMEOM,

lpeanaraesuil OpRGOP MOaBONAET PErECTPHPOBATE HOp-
MM BONHOHNS N MAKCHMANBEHE BHAYOHHA BONHOBHX TODN3OHTOR
(rpeCHeft m mogoms BOXR) 38 NMOCHEAOBATENBHENE MHTODBANH
BpoweEn (puc,2), Kexpas W8 yrasaEmEX onepamell BHNOAEReT—
CA caexyomms oOpasom., Ha cxemw (cwm.pmc,I) BugHO, 9T0 Be-
ANUMEA TOKA B N3MEDHTEABHOM Hemm, cocToAmed M3 Eneftda
ocumazorpage wh , camommmymero wmanmaumepwerpa mA ,
CanuecTHOrO pPesMcTOpa Wy , BNEMEHTADEMX DOSUCTODOB g
o0pasymmuX peocTaT, HODMAIBHO SAMKHYTHX KOHTAETOR pexe
" AATYHMEA W MCTOYHMKA TOK& D, » onpexeanserca cooOTHOMEHNEM
Y= A,

2 +nﬂm

~=
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Puc.2.0bparment BOJHOTDAMME , XA DARTE DRIVIME i MaR
e CUMANE—
HHEe 3HAYEeHHA BOJHOBHX TI'ODM30HTOE 38 NOCJEIOBATEE—
HHE HHTEPBANH BDEMEHE,

Soema
i
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[rae 71 = YACHO MPOMYCKADMMX TOXK HOPMANBHO 3BMEHYTHX
KOHTAKTOB Delie, T.6. »n DABHO YMCAY pexe,
ynpaRifomHe OOMOTEE KOTODHX OGECTOUeHH, HAM,
APyIMMM CHOBAMH, /7 = 3T0 YHCHO KOHTAKTOB
HA CTeDXHEe AATUMKA, HAXORAMMXCH B NAHHHH MO-
MeHT HAX NOBEPXHOCTHO BOJH;

f = cysmwapEOe CONDOTHBIEHME® COSMHRTENBHHX MpO~
BOXOB, W3MepHTENBHNX nmpusopor mA R wA
HCTOYHMKA BAEKTDOMNMTAHMA M GAANAcTHOT'O pe-
sucropa 4, ;

I/ = BAEKTPOABMXYmAS CHIA MCTOUHMKA NETAHHA

77, ~ My = 1y -

Yyo0u mpH nepexnwyenww /[ - /- /], CONPOTUB~

ZeuMe 4/~ OCTEBANOCH HOMIMEHHWM, B CXcMy BIIDNEHH pe-

BHCTODH ég ; sHawemue opmoro ua Emx () pasno Buyrpemmeuy

CONPOTHBAGHAY CAMONMENYNErO MULIEaMOEepMeTDa, & APYIOro

(&) - BHYTDEHHOMY CONDOTWBISHED mIelda ocmumnorpada.

BAza Toro, 4rolW BelMYMHA TOKA, MPOTORADMEI0 MO W3-

MEDHTONBHOR OEMN, IEHOMHO BABMCHEA OT ANMHN YyYaCTRKA ZaT-

YNEa, HA KOTODOM DACHONOXEHH KOHTAKTH AATYMKA, COOTBET=

cTEYODNMES O0ECTOYEHHHM YNpPSBAAOEMM OOMOTKAM pexe, paccTof-

HHE OT KOHTAKTOB X0 BEDXHEr0D KpAA AATYAKA AONXHH YXOBIOT-

BODATH COOTHOMEHMD

( Uyt | n
Tl EN G s

e /, = PACCTOAEEG OT BepXa ASTUKA AO COOTBOTCTBYN-
‘Weroc /7 KOHTAK?Ta;
j:, « DACCTOAHNE OT BEPXHErO Kpaf JATUKKA A0 MO0~
zegHero A  KOHTAXTA.
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Jusa patymka 4 mHa 0,5 - 2 om Goxpme /, . -
focne monTaxa Beell anmapaTypd HA MECTEé HCCTEHOBa-

HUA WM HAOTDAEHWA MPM MOMOmM GamnscrTHOro peskcropa M
CONPOTHBIEHUE CXEMH HROBOAMTCA N0 BENMYHHH, NDHHATOR NpH
NPOEKTRPOBAHMK. JlIA aamicH §opMH BONHEHMA MepERNNYATENH

[f,= [lly = [l neperogATCA B MONOXEHME, MPOTHBOMONOKHOE
nﬁuanaqenunu:f Ha cxeme. B sTOM caiydae uMecio 7 mpomyc—
KapmiX TOK HOPDMANBHO SAMKHYTHX KOHTAKTOR pele CyAeT DaBHO
QYHCHy HEOMHBAEMHY B ZAHHHY MOMEHT BOJO{f KOHTARTOR AATYMKS.
HesraunTensHuft TOk, monazawmMil Ha ynpaRifnmme OOMOTKM pene

MO MOKPOMY Telly AaT9MKa, HE NOCTATOUSH ANA MX CPAGATHBAHMA,

Taxuw oCpasom ycTpanfeTCA NOTPENHOCT: M3MEDEHMA, CBA3AHHAR
CO CMAYHBAEMOCTEN JATUMKA,.

lIpu nonoxenun nepexmwuarenedt /7, = //,~ /], (pac.3)
NpuGop PeTrHCTPHPYeT MAKCHMANLHHE SRAYEHHA BOMHOBHXL ropi=
30HTOB. PaCoTa nMpuGopa MpH 2TOM MMEeT UMKIMUHHH XapakTep,
Bpeus uuMKiIa onpezenfeTcd YACOBHM NepexmpUATENeM, Kammuil
LMEN COCTOMT M3 YeTHpEX TAKTOB,

"Takr I. Oposona ¢ , ¢ ® © TOAKANYEHH K NMONOKE~

TENBHOMY MONWDCY KCTOYHMKA MUTanus (Cavapem 0, ). lpu srou

BCe ynpaBifpmme OOMOTKH pefe 00eCTOYEHH M CaMONHNYNMEH MMIIW—

AMINEPMETD 3aMMCHBAET MAKCMMANLHHM TOK, NMPOBEDHA TEM CAMNM
HCNPABHOCTS WSMEPMTENBHOR LeNd M COCTOAHME Carapenm 6, .
[lponoNEMTENBHOCTE 3TOr0 TaKTa cocrapifer I-5% BpeMeHM Boe—
I'o u4Kna,

Takr [I. Mppsoga € ¥ < nNOAKIDYEHH K NOAORUTENE-
HOMY nonmcy Oartapen §H g 9 npunn% C - K uwpﬂuarmmﬂy.
B cBAou c uew awoan /7w ,1‘1;" OTHDHTH, & AHOZH ,.{1
3aKpHTH. B 3ToM cayuae caunﬁ.ummp:,rmcn pene, KOTODHM cnnr—
BETCTBYOT KOHTAKTH NaTYMKA, XOTH OH KPATKOBDEMEHHO OMHTHE
BOZOH. CaMonumymmi MHJTHBMNEDPMETD 3aMHCHBACT MAKCHMANBHYD
BHCOTY BEpXa BONH. [IpOZONXMTENBHOCTE HTOr'0 TAKTA COCTARNAET
MPUGNH3MTENEHO 45% BpeMeHHM MONHOTO LMKNA.
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Takr 0, [popox €& NOAKANYEH K MONOXHTENBHOMY MO~
ancy Garaper 6, , npmaunn ¢ B d = k oTpunaTensHOMY,
B CBA3K C UeM fwomH /1, ,ﬂ;"’ OTKDHTH, & xmox [
saxpHT. [Ip# aToM yupmamuﬂ TOE MOPOXOZMT TONEBKO MO uﬁ—
MOTHAM TEX pele, KOTOpHM COOTBETCTBYDT KOHTAKTH AAaTYMKA,
OMHBAEMHE B AAHHN{l MOMEHT BOZOM. STOT TAKT CIYXMT MOATO-
TOBKOH K cHexyomeMy, M HA Hero NpEXOAMTcA I-5% BpeMeHH
DONHOrO IMRNA,

Taxr IV, Yacopolt mepexnamuaTens NMepeRNnYAET NDPOBOX C

C OTPHIATENBHOrO nmoamca Oaraped 0O, Ha NONOXKMTEABHHH,
OcTaBafd NPOBOA < MOZRAVYEHHHM K OTDHUATENLHOMY, 8 € -
K MONOXMTENBHOMY; B CBASH C STHM mpumnrcﬂ TaKEe ANOIH

,H.J ,uu-ramcn OTKDHTHMH TONBEO IHOLH ,.’_.', L B srom cay-
Hqae ynpaBIApDmMi TOK NpoTeKAeT MO OOMOTHKAM pene, KOTODHM
COOTBSTCTBYNT KOHTAKTH NATUMKA, BCE BPEMA HAXOARNMECH MmO
BOZOW. ECNE KOHTAKT JaTYMKA OCYNHTCA, TO YNPABIADMAH NENE
COOTBETCTBYLMETO pellé paspuBAeTCA, KOHTAKT pele nepedpacH-
BAETCH,H NPH NOCHeZYOEeM OMHBAHHM BOZOH HOETAKTA ZATIYMKA
Lene ynpaeieHWA OCTAETCA pasoMEHEyTOM. Bo BpeMs sToro Takra
(AuMTEABHOCTEN NpHMEPHO 45% BpeMeHH MONEOTO QHKA8) CaMONE-
BYmHil MAATMEMITEDMETD DETHCTPHDYET MAKCHMANBHYN THyOHHY Mo-
AOMEBH BOXH, ,

OncasHsfl npudop ycnemuo npuMensnca B I967-1968 rr,

IpH M3Y4YeHMM BONHOBHX ABNEHHH{ HA YapjapHHCKOM BOZOXpaHM—
JdHme,

IATEPATYPA

1. Tl'exrep l.A. Bonxomep-BomHOrpad ¢ peocTaTHHM AaTYMROM ,
"BonpocH ruzpoTexHuxu™, Bun.I2, TamkeHr, Maz-Bo
AH YaCCP, I963.
2. Texrep I.A. Bondowep-sonEorpad ¢ peocTaTHHM AaTIHKOM,
nutaﬁnﬂﬁ orT aﬂmynn:mpunli garTapen, i
~ TamxesnT, . : ' 1970.
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B.H.EIECKOB, C.H.KEBEPIE

OHT SKCIYATALME BOAHOOEPA3OBATEIA
BONBIOT0 BONHOBOTO JOTHA CAHHWPH

cO3ZAHNM RAGOpPATODHN BONHOBHX npoueccos CAHRNPH
) T, MOCTDOMAN ¥ CHAXN B SECIAyaTammn Comsuwol
sonHopoft morox pasuepamm 8 x H x L = 4,0x4,0xB0 M.

Ins moXxyyeHMs BONE BHCOTOH .‘l’ﬂl M OHI OpHMEHEeH
HOBHJl THN BONHOOGDASOBATENA NMHEBMATHYECKOro AeHCTBHA KOB-
crpyruun M. K, Huguruea (puc.I n 2).

BonmooGpasoBaTens COCTOMT W3 XBYX BNeKTDPOMOTODOE
(A=92-4 mo 100 kBT c 7 = I450 oG/umE), NPNBOAHNMX B Jei-
cTeEMe ABa BeHTHnATOpa AB~] (C OOWMM DACXOZOM BO3AYXA
Q= 14,0 u3/cex), E3 KOTODHX BOSAYX Uepes NepeKEDNATeNS
(uuamEap ¢ BpamacmeficA Ha NPOAONBHON OCM BACAOHKOM) mOCTY-
fMaer MONMEepEeMeHHO TO P BONHOBYD KaMepy (KONOKON), TO HADYXY.
B MOMEHT, KOIZa BOBAYX H3 BOHTHNATODA BHIYCKAEGTCA HADPYXY,
pCcacHBanmuit TpydonpoRozx BOHTENATOPA COeAMHAETCA C BOAHOBOA
xamepoit, [lepHoawueckads nogava BOSZYXA N OTCACHBAHNE ero
BH3HBaANT KOnmeOaTenhbHHe ABMXeHHA BOXH B Kawmepe, KOTODHe OOX
safpanssoli creHkof mepejapTcA HAPYXYy B JO0TOK, BHSWBAA BOA-
HH, pacHmpoOCTPAHADEMECA BAONE Hero, Ha BcacHBapmux Tpyso-
MPOBOASX BEHTHAATODOR ANA MSMOHOHNA BHCOTH BONH MMENTCAH
peryARpYDEHe APOCCENN THNA XANN3W, KAXZAHH M3 KOTOpHX CO=
CTOMT W3 YeTHpEX NOBOPOTHHX 3acl0HOK. PyxoATkolt, oOmmM no-
BOAKOM ® DHYATAMW MOBOPAYMBADT OAHOBDPEMOHEO BCEe 3aCIOHKN
HA OXHH H TOT Ee yron, JYacrora BONH H3MOHAGYCA B SABHCHMO-
CTH OT CKODOCTH BPANEeHHA 3JACHOHKE MePORNDIATENR HANPABIG-
HHA BO3RYyXA.

Tax xax JAMHA BONHH ONpejenfeTCA ee OePHOZOM, TO
HeOOXOAMMY® ANMHY BONHH MOXHO NMONYYMThH, YOPABIAA CKOPOCTED
BpaneHHA 2aclOHKK. JIOCTHTAETCA STO PEOCTATOM B &N MOTODA
MOCTOAHHOT'O TOKA, NMPEBOAAMETO B ABMXOHKS 38CIOHKY. Kpome
TOr0 B CHCTEMe MepexiapyaTensd HAUDPSBIERMA BOSAYXA ANA MaMe-
HEENA ero o0ODOTOB MMEeTCA pPEMEeHHAR nepejaavya ¢ BadopoM
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Prc.2.Pacnonozenve BeHTHNATODOB 1O OTHO-
MEHEN K CTeHAM 3MAHNA MAIMHHOTO .3ana
(BMX cO CTOPOHE 3MERTPOMOTOPOR):
I-BeHTHIATOD; 2-0eTOHANN GI0OR:;3-CcTeHA
MANMHHOTO 34na, '
EKHBOB Da3HOTO JHaAMEeTDAa.

JOUTHBAR, YTO C NOMOMEY PEOCTATA MOXHO H3MEHATH
060pOTH BACAOHKM B ABA pa3a, ZOCTATOYHO DEryAMpOBATH Ne-
PHOX BONH NHEE ¢ eroc noMomew. JelcTBMTENEBHO, ANMHY BOJH
) I0TKE BO BpeMfA BKCNEPHMEHTOB ycTaHaBmuBanu oT 8 zmo 20 w,
rax KaK Golee INMHHHE BOJHH MMENT OTHOCMTEILHYD IAMHY
fonsme I6 ( A.=-%E-= E:E§-= I6), 4YTO He XapaKTEpHO WA

NOZOXpaHKTHN .

Bonan kopoue 8 M MOAYYHTH B JOTHE HEBOSMORHO, NA
Nony4eHMs AAWHH BONE B YKASAHHOM 2ManasjoHe JOCTATOYHO W3~
MEENTE MX NEpHOA B MNpezenax oT 2,3 A0 3,6 cex (M3MeHeHHe
MeHEmEe, YeM B ZBa pasa).

Beoag B paGorty BnnﬂnﬂﬁpaanBETEHHI Jal BOBMORHOCTE
f[pOBECTH B JOTKE DAA MCCIEAOBAHM{ KpenjeHMii SeMNAHHX OTKO-
(OB NpH BONHOBOM BO3JEMCTBHM Ha HMX., HaGnopeHmAa 3a BRoXnHO-
o6pasoBaTelNeM yxe BO BpeMA NMyCKO-HalaZOYHHX padoT, a 3aTeM
pH BKCILIyaTalMM BHABHAM HEKOTOpHE €ro HejgocTaTkd, [lpm
PTOM ODHIIOCH YCHAMTE QYHZAMEHTH MOTOPOB, YTO yMEHBNMIO HX
BUCDALIAD ¥ BAMETHO YBENMUMIO K.M.Z. BONHOOGDABOBATENf.

MomHOCTE MOTOpDOB ANA NMONYYEHMA BONH BHCOTOR Goiee I M
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okgaanack mana, JuA ycTpAHEHMA 9TOr0 HEZOCTATKA OHIM NpHOS
peTeHH ABa szexTpovoropa mo I60 kBT, W B Onuxafmee BpeMa
HMH OYZYT 3aMeHeHH DECTAYATHDyeMHE B HACTOAMEEe BPEMA MOTO—
pu mo I00 ker. [Ip 2TOM NMHEBMATHUECKNN BOAHOOGpA3OBATENE
OCTAGTCA (ONmece PROHOMMUHALM, YEM PACOpPOCTpAHEHHHEe THMH,Tax,
cOrnacHo pacdeTraM ZIA TexXx Xé ycloBMjt BonHOOOpasoBaTelh B
BHJIe KavyaomelicA cTeHKH TpedyeT YCTAHOBEKR ZBYyX MOTOPOB MO
325 KBT KaxnHit.

K..n. NHEEMATHYECKOTO BOMHOOOpA3CBATENR CHEAYET
CUMTATH paBHEM oxono I0-I2%, 4WTO NMpUMEpPHO B ZBA pPASa BHNE,
ueM y o0WuHD npluennam cHCTEM

< ﬂﬁ@—
Kollofle =§?ﬂ€d’ fﬂ?/ %ﬁl—mwz

L Mas.AH ¥aCCP, 198, k 2.

rae 4§ = oOnemsnit Bec BOZM;
h — BHCOTA BOXHH;
5 - mupuma noTKa;

{’lﬂg = CHEODOCT: BOXNHH

& = ANMHA BOJNHH}
A = MOmMHOCTH MOTODOB,
do I9%69 r. nemocrTaToyHAR MONHOCTHE MOTOPOR HE Rbi=
3NBANA ¥ HAC OONLEMX 3aTpPyAHEHMM, Tagk Kak ONHTH He OHIM
JAUTENEHEME: MCMHTAHMS® MOJENH OTKOCA OTpaHMYMBanochk I-
2 vac, Ecmn go IS66 r. BoZHOOOpa3oBaTen®s NpopaloTall OKO-
a0 20 gac., c I96 mo I9%8 rr. - oxono 25, TO yEXe ONMTH,
MpoBefeHHHe TONLKO B Teyenwe I9%9 r., npozoazanuck Gonk-
‘me 60 gac. fleperper MOTOpPOB 3acCTABIAN DACTATWBATE CDOKM
NpOBEAEHKA JKCNEPUMEHTOB,
B nocrepHeX OMHTAX OCHADYXWNACEH CYNECTBSHHAR OMMG-
K&, AOMYMEHHAR NMPH CTPOMTENBCTBE MAWMHHOIO 3ANA BOMHOOG=
pazopaTend, — QYHASMEHTH MOTODPOE HE OWIM AOCTATOYHO MAONH-

POBAHH OT (QyHAAMEHTA 37ARWA. [I[pOM30OMNO BTO NpH CAERYDEMX
0OCTOATENBOTEAX .
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PaGoran TONBRKO OAME MOTOD BONHOOGDA30BATENR NDH
JAKPHTON 3a]BMRKE M 3aTODMOEEHHOM POTOPE BTODOI'0 MOTODA.
Ha 45=§ MuMHyTEe OHila 3aMeueHa NOBHWEHHAR BUOpDALMA W MOCTO-
porHee NMOIBAKHBAHHE B o0meM myMe, HM3ZaBacMOM BONHOOOpago—
pareneM., MMHyTH Yepes TPH NOABWIOCE NEPMOAMYECKOE YCHIe—
HiHe myma K BO3pacTammad BHOpanMA 3ganuA. Yepes I0=-IS cex
MIEKTPOMOTOD OHN BHRANYGH. [IpM aTOM BUOpaNMA 3ZaHMA Jo—
CTHTIa TaKoif BENMUMHH, Kakad HaGlIoZaeTCcA NMpE 5-6 Gamnax
seMnerpAcesMA. B jaHHOM caydae HaOnmmanock ABAEHHE pe3o—
llaHCa, KOTOpPOE MOTNO OHTH ONACHHM JANA 3AAHMA H3~3a TOr'O,
YT0 (YHAGMEHTH BAEKTPOMOTOPOB C BEHTWIATODAMH OWIH OTZe—
ley OT gyHAAMEHTA 3ZAHMA NHWE TOXeBOHR MpOKRNAZKON.

IllpuunHa , BH3BaBMAR PE30HAHC, OHAA YCTAHOBAEHA MO3~
K¢, KOTZa ABIEHWE NOBTOPWUAOCH CHOBa NpH MOMHTHE NMYCTHTSH
T0T Xe, 8 3aTeM M BTOPO{ MOTOD.

[lpy TMATENBLHOM OCMOTDPE APOCCENBHOI'0 PEryAATOpa Of=
HOr0 M3 BEHTHAATOPOE OHNO OCHAPYXEHO, WT0 JOMHYA M Biile—
Ten WNAMHT, COSANHAOMMU OXHY M3 3acCNOHOK C MOBODAYMBALIMM
pe puyaros. OxasaBuMcEk CBOGOZHOM B MpOXOZAmMEM NOTOKE BOI—
AYXa OHAa HaYHHaNa BHODEDOBATH, BH3HBAA DPE30HAHC.

[Ipn nycke BTOPOTO BEHTHAATOPA C MCNPABHHM APOCCENE~
M PeryafAToOpoOM ABIGHWE Pe30HAHCA BCEe DABHO HAGNDAANOCH,
TAK KaK o0a BEHTHNATOpPA OOCNYRMBADT OOCWYD BONHOBYD KaMe~
py ¥ npE paGoTe ONHOI'0 W3 HMX B NPYIOM BOSHUKAET MpPOTH-
BOTOK BOSAYXA.

Ha ocHoBamuM ONHTA BKCIIYyaTAaUMH BOAHOOODA30BATENS
BOZTHOBOT'O NOTKa MOEHO CAeNaTh CAEAYHUHE BHBONH,

I. [lneBuaTHYecKHil BONHOOGpaaoRaTens -~ GoNee SKOHO-
WiHieHe HellaZs €I'0 MOXHO CUMTATEL paBHEM I0-I2%, 4TO B ZBA
pasa BHEE, YeM Y OGHYHHX KOHCTpykuuf, [loaroumy cremyer pe-
KOMEHZOBATE €r'e NpHMEHEeHWe AAA JOTKOB, DACCYMTAHHHX Ha
iorpeCneHue SHAYNTENEBHWX MOWHOCTEH (ANA MOAYYEHMA BOJIH
pucoTolt % = 0,5-2,0 u).

2+ YcTAHOBKA HEOOXOAMMEX NMapaMeTpoB BONH (BHCOTA,
AMuHa, MEepuoz) B NOTKE ¢ MHEBMATHYECKAM BOIHOOGpa3oBaTe-
lew ocymecTENAeTCA Oed ocolux 3aTpyaHeHuit. Bucora BonH o
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pocTarodHol creneHsn TOYHOCTH XOCTHrAeTCA HYXHHM OTHDHT
eM 3aCJOHOK HA BOSZYXOBOZAX BEHTHNATOPOB,. {poMe »70T0 N
noryuemMk BOAR HMEe /7, = 0,8 M BKAHNANH B padory NMmh ;
OZMH M3 BEHTHIATOPOB M !ﬂl}ED JIA GoNee BHCOKEX BONH =

Tax ®xe OpocTO perylIupyeTcA YacToTa M ANHHA BOJH Vi
MOMONBD peocTaTa B HENMN MOCTORHHOTO TOKA MOTODA, Bpamami
ro 38CHOHKY NePeKINNATENs HANpaRNeHHs BO3Ayxa. Hemocrame
KOHCTDYKIKM BONHOOGDA30BATENS = OTPAHMUSHME B NOMYUSHHH
KODOTKHX BONH,

CymecTBeHHNM MOMEHTOM ABJIAETCA BO3MOXHOCTE M3ME=
HATH NapaMeTpH BONH B Mpoiecce pacoTH BONHooGpasOBaTeNd,
e OCTAHABINBAR IO, i 1
J 3. YuuTHRAA, YTO ANA NMONYYEHMA B NOTKE BOAH OKOw
10 I M BHCOTO{f NPHXOXWTCH MMETE XeN0 ¢ CONBUMME MOMHO=
CTAMM, HEOOXOZMMO CTPOr0 NPHIEDEXMBATHCH BCEX NPABWMN yCTE

HOBKH ¥ OOCAYRHMBAHMA NpPUMEHEAEMOro cOODPYZAOBAHMA.
Tak, HENpPABUIEHOE WBIPOTOBJIEHHE hyHIAMEHTOB MOTOPO

ponnoodpasosarens CAHMUPH Ges AocTaToYHOM HIONALMM MX OF
dyraauenTa 3ZaKMA (MPOMEXYTOK MEXILy HWMY JonxeH OWHTE HE
uegee 0,5 M C 3aMONHERHEEM er'0 MATEDHAIOM,[NOX0 NepenaniK
BHGDAUMH) W FOMYMEHHe HEeKOTOPHX APYIMX HEZOCTATKOE (o~
pOTHKX GONTOB B KpENIeHWH BEHTHNATODOB M SNEKTPOMOTOPOR |
§yHAeMenTy) TpeGyeT YCTDaHEHWS KX AnA COIRAMMR Ge30nacHH
yCaOBME SKCIIyATAUWHM NOTKA. i

Eme OZHMN HeAOCTATKOM, AONYMEHHHM MpH NPOEKTHPOBS
HHM NOTKa, ABIFAETCA TO, H4TO MANKHHHE 3aN 10THa OKA3aICH
HemoCpeACTBEHHON GAM30CTH OT XPYIHX PACOUMX NMOMENeHHM. '
liyu, coazapaeMulf MeXaHHIMaMM Gonbuoi MOMHOCTH, BPEReH W
BHONBAGT 3ATPYAHERMA MDH NpPOBENEHMH ADYTHX DAOcOT OTAENAy
YTO BWHYXAAET NEPEHOCHT: OMHTH B NOTHE B Hepadodee BPEMS
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C.C.MAPHOBA

K BONPOCY O BIMAHMH PYCHOBHX QOPMUPOBAHWMH
HA TPOMYCKHYX CIOCOEHOCTH OTBEPCTHH CEPOCHHX COOPYXEHHU

BospegeHne HM3KO~ W CpPeAHEHANMODHHX I'MAPOY3NO0B HA pe-
kAX TOpPHO-MpeAropHOf 30HH M CO3ZaHWEe MOAMNODPA SHAYKUTENBHO
\apymaeT ecTecTBEHHHE YCNOBMA MDOTEKAHMA NMOTOKA B HUX. A
WMEHHO, B BepxHHX Obedax 3THX COODYXeHMll NPOHCXOIHT pe3akoe
yMeHEIEHHEe CKOpOCTel TeyeHMR M BHNAASHWE HaHOCOB, OTnoxe-
WA HAHOCOB MEpen COOpYXeHMeM BHAHBADT AONONHHTENBHOE NOBH-—
§eHMe TODHBOHTA BOZH B BepxHMX Obedax M, KAK CHEZCTBME, BH-
t0n ee 3 GeperoB W 3ATOMAeHHE NPHODEXHHX TepPHTODH.

HapAgy C 3THM, OTNONEHWA HAHOCOE BH3WBAWT CTECHEHHE
loTOKA M cOOMHHE TeYeHMA Nepes OTBEPCTHAMM COpDOCHHX COOpY-
reHMMi, HADYEAKT YCHOBMA MOAXOAA BOAH K OTBEPCTHAM, 4TO CO~-
pOBOXAAETCA MOABIAEHMEM AOMONHUTENBHHX CONPOTHBAESHH{ ABW-
XeHHD M yMeHBIEeHWEeM MpOMYCKHO} cnocofGHOCTH COpDOCHHX OTB&p-
eTHit. ITH HApYNEHMA BHBOAAT M2 CTPOA HA ANHTEIBHOE BPeMA
0703a6GOPHHE Y3TH, 8 CNEef0BATENBHO, ODPOCHTENBHHE CHCTEMH.

AHanuz rupporpadoB pexk TOpHO-NpeAropHolt 30HH, CTOK
KOTODHX MHTEHCWBHO MCMONBaYyeTCA HA OpOmEHWEe, CBHAETENLCTBY-
§T, YTO 3A00p BOAH B KaHamH TpefyeT MOAMEPXaHMA B NOANEPTHX
fredax BORO3AC00PHHX COODYXEeHWN HODMAABHHX MOANEDTHX YPOBHEHR
(HIY) nmourH B TedeHMe BCEro BeleTAllHOHHOrO mMepuoja, 3a Ko-
topuit B Bepxued Obede B peaynsrTaTe OTHOREHME HAHOCOB XWBOE
ceyeHWe MOZBOAAMErO pyclia MO CPABHEHMO C NMPOEKTHHMW yCno—
puru (prc.I, Tad6n.I) coxkpamaercAa Ha 20-40%, Ha KpWBONHHel-
IHX MOABOXAWMX pyclax CO34anTCA HECHMMeTpMYHHE YCNOBMA Mof-
10Za MOTOKA K OTBEpCTHAM cOpoca. Ha mpexgcTaBineHHod Ha pHC.2
gxeme I'Mccapckoft NMAOTHHH, HaTpUMep, BHUAHO, 9TO ¢ Npasol
¢TOpoHH Ha nporTAXeHMu 300 M pycno Haj pacUETHHM JIHOM 3aBa—
JeHO HAHOCAMM cnoeMm Gomee 2 M W, HaodopoT, Yy JNeporo Oepera
§me 70 CTPOMTENHCTEA NIOTHHH PYycNo SATNYOMAOCE B CPEXHEM
wae I u Huxe gua. OT wecTa cAMAHKA P.Bapaocl ¢ p.JlwyolG norok
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Fpogaashsii npagpuss Sepxwezo Jsegha

no  cmpemnio romoxd (1)

SIS

wc.2,PycnoBolt yuacrox Pmeccapckoit mnorwad (p.JomamOnERa):
[-npeANOZATASMOES MO MPOEKTY NMONOXEHHE OCH NMOTOKA;
2=5-N0N8peYHHe CTBODH;6~KaHANM; 7=NO0NepevYHHe OpOJHIE
NOABOAAMETr0 pYyCHA N0 CHOMES J954T (--~)3B=-m0 crEeMKe
1940r.(=).
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NEeHW¥, MPOTWBOMONOXHOM MPOEKTHOMY MNPEANONOXEHKD, CO3ZaBas
afect OONBEDMe TINYOMHH M CKOpPOCTH; BCe YeTWpe OTBEDCTHA
cOpoca, TakuM 00pasos, padoTanT B COBEDPWEHHO DA3NHUHHX
NOBHAX CEATHA M YIMOB MOZXOA8 MOTOKE K MPOJNIETAM COPOCA.)
J8HHHE HERODMANBHHE YCIOBHR NPOTEKAHMA MOTORA W padoTH
coopyXeHul Ha pAjxe y3NOB COXPAHADTCA B TEYEHME HECKOABRMX
neT, HE3HAYMTENEHO WBMEHARCH B MEpUOAN OOCHYHHX MABOLHOB,.
lp wepnesHo HapacTADEMX NABOAKAX (HA DeKax INEAHMKOBOIO .
TANHA) Yame BCEro YBenMyeHMe PACXOZ0R B pPeKe NOCTeNncHHO M
MEHAET pasMepd K (QOpMy NPHU3MH OTHOXEHME HAHOCOB Nepej OT-
PEPCTHANE cOPOCOB, CMHBAA W YNONAXHBAA HAHOCHHE CKOINGHAR
N09TOMY COPOCH MPH MAKCHMAABHHEX pacxoiax padoTanT B yolo=
BUAX, GNM3KUX K pacyeTHMM, MHOe nomoXeHue CKIAAMBAETCA HA
BOZN3a00pax, NMOCTPOSHHHX HA DEKAX C NMABOAKAMH NOXZEEOT0 H
CRETOBOrO METAHHS = pesK¥e NMHKK NOBHNEHMN PaCXOA0B, yBEUM
quBapmpecs B TevenMe I-3 wacos Ha I00-300% w Gonee, BXOZRA
B Npefielid 3aBANEHHONO HECHMMETDMYHOrO NOABOAAWErO pycHa, |
KPaTHOBPEMEHHOCTE MX HE NO3BONAET NOTOKY YIAYOMTE M pAcCHR
PHTH DYCAO B HAHOCHWX CKOIUIEHMAX NpefNAYmMX HeT A0 paaMep
COOTBETCTEYOMMX 2THM pacxopaM. Cnezcremes 3TOr0 ABAAETCA
pesxoe HapacTAHME YDOBHEH BOAW M NepenoiieéHMe BepxHero OB
¢a, Beaymee 3a cofolf paspymesms, © KOTODHX I'OBOPMAOCE BHIN
Ha pame rugpoysnor (lasanxeHTcroM Ha p.Yupuuk, Iue
capckod Ha p.JomaMOMHEe, Ax-BypmHcroM Ba p,Ar-Bypa), “ﬂﬁf:
neprie ObefH KOTOpHX OMAM 3a8HECEHH HAHOCAMM, B DASHHE TOZR
HAONDAANUCEH 3HAYHTENEHHE NOMONHMTENBHHE MOABEMH YDOBHEH
BOJAN, COMPOBOXJABEWeCH CHOTDHM HApPACTAHMEM W OPOXORKEHNE
KPATKOBPEMEHHHX KaTacTpopUyYecKHUX NABOIAKOBHX pPACcXO/0E. |
B Tataune I 2aHH XBPAKTEDHCTHKY padoTh HEKOTODHX
THAPOY3I0B,. |
Kak BHAHO M3 DTOH TEONMUM, BEKTHYECKME YCAOBMA Da—
GOTH 9THX COOPYREHMN SHAYMTEABHO OTAMYANTCHA OT NMPHAHATHX B |
npoekTe. 9TO MPOMCXOAMT B OCHOBHOM H3-3a TOro, YTO MpUINA
OTNOXEHKH HAHOCOB NMEpef COOpYXEeHMEM, KAK ONI0 CKASAHO yXe
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BuEG, W3MEHAET YCNOBEA MOAXOZA MOTOKA K HPOHTY COpPOCHHX 0T
BepcTHit, cy=aeT XMBOe cevYeHWe MOTOEA H RIeYeT 3a coGolf no—
NONHUTENBEHE COMPOTHMBIEHMA ABHEGHHD W TEM CAMHM yMEHBOAET
NMPONyCKHY® cmoco0HOCTE OTBepcTHit. [losTomy ofuuHaa opuyzna
IPONYCKHOM CNOCOGHOCTH ANA BOAOCHHEA C HMPOKWM NOPOTr'oM

@ = mé":@-’ f‘, no KOTOpOf{f NMPOEKTHPOBEMKH OMpejenAnT pas—
Mepd orsepcTHff coopy=emufl, He MoXeT OHTE HDHHATA 3a pacueT—
HYD NpE 3aHeCEeHHHX BepxHuX ObpefaxX. B 9THX ciayyaax MNponyck-
HYD chocoOHOCTE OTBepeTHit MH mpexiaraed ONpepsiAATh MO cle—
Ayome#l gopuyne

. J
grfﬂt'df-d#-dn'{;@‘ﬁ.“-n S é@ﬁé‘% :

TIe My - MpHBEACHHHY KoaDPMUMEnT pacxoza (npm & =
&= 6,= I);
G, = xoadfunuent Hopud nepezHell rpaHn GHUKE;
&, - KoahdUUMEenT MONHOTH Hamopa;
&,~ KOa(EMUMEeHT 3aTOIUICHHA;
G,~ ROSBONOMEHT HOPMH MpuSMH (BHCOTH OTKOCA MPH3MH);
+ &, = KO3JPUUMEHT WEPOXOBATOCTH MPHIMH;

ﬁ-l!.- KOSGGUIUMEHT BAMAHWA DPACCTOAHWMA MDU3MH OO COODYy-

" REHHA,

dra fopuyna yunTHBaeT saHecenWe Cheda HaHOCAMH H CBfi-
SAHHHE C HMM M3MEHEHMA TIHIPABIMYECKMX YCNOBM# NMPOTEKAHHA MO-
TOK& M HCKINYAET BOIMOKHOCTE JOMONHNTENBHOI'O MOABEMa IOpH—
30HTOB BOAH B BepxHeM Obefe mMpM BHEBANHOM YBeNWUEHHM pacxo-
HOB BOAH B pEKe M HATHYMM HeCMHTOHW nmpH3aMu OTAORECHUH mepen
COOpYyXEeHNEM,

HeoGxoaMMo UMETh B BMILY, UTO HA XAPAKTED M pasMepH
MPUBM OTHOXEHHH, YMEHBEADEMX NPONYCHHYD CNOCOOHOCTE COPOCHHX
OTBEpPCTHH, BIHAET TAKEE M MECTO DaaMEmeHUs BOZ03aGOPHOTD
yana. llocnegHee ZOAXHO BHOMpATECA HA YYacTKe PeKH ¢ ycToHdum-
BO# WHMpHMHOR ANA NpOMyCKa pacyeTHOTO MABOAKOBOTO pacxofa M ¢
COOTBETCTBYDUAM OYEPTAHMEM B NIaHe, MCKIDYANEIM MEaHAPHDPO-
BaHMe M GIyXjaaHue pycna.
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HeckonbKo OCTDO M OWYTHMO CKABHBANTCA pychoBHe jop~
MUpOBAHMA B BepxHEX Obedax BOAOSACOPHHX YBNOB HA MPOMyCH-
HYD CNOCOOHOCTH cOpocCHHX OTBEPCTHM, BUAHO M3 HHXENPHBOAMW-
MHX HaMM ZaHHHX O MeponmpMATHAX (Taén.3), OPEANPHHEATHX B
OXMAAHMM NaBopkoB 1969 r. (Tadn.2) Ha pexax ora Hupruasumu,

Tatnuna 2

3 ngxﬂgga EE£EEE
iMBKCH-  * TIpOEKT=
HauMeHOBAHME sy prpn0  :gae~ :HAR NpO—

POR :HAOND- :MHe :MycKHad
:JeHHHE renocod-

Bopocaalopuue yanu

& I8 B8 BE BE g8 @8

. - :HOCTE GO-

: : _iopymenufl
Kapa=YHrypcxuil Kapa-YHTYyD 315 300 430
Kyraprcruit KyrapT 236 204 250
Kypmadoxnit Kypuad 197 175 250
Ax=-Eypuacxnl Ax=Eypa 331 160 I70

Tatnuna 3

HauMeHOBAHHE -
Egg&mpmx : Hepanpﬂn;:g;} nﬂgg.u% H%HE‘I:E B OKMAGHAH

& = 2 ol :
Kapa-Yurypckud 1. KononHwTensHHR cOpoc 32 BepxHell 4acTsp
npasol ZamOu Ha pacxox xo I00 w°/cex c
sakpennenmes rpedyia BOROCAWBA M CTIDyO~ ;
HanpasnAvuero otkpunxa (30 w) xpynsuM
PBaHHM KAMHEM; DACYHCTKA cTaporo pycna
peKM A0 MpaBOTQ kKaHana; MOArOTOBKA 3a-
naca MaTepHMana A MepeKpHTHA KaHana
Npe BENOYEHWM cOpoca B padory. Copoc
BRANYAETCA TOABKO NDH HA3PEBAHWM Ypea—
BHUAMHON ONACHOCTR NMEPEnoNHeNun Mogpo-
AAMEr0 pycia HA yane,
2.0llpopar #a npaBoll BeTke wupuHOH 20 M n
nepeMHuYKA Ha KaHane,

I1e
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3, Bunm pacummesd OTBEPCTHA CYmECTBYNEEro
BpEMeHHOr0 cfpoca, ero Tpacca ® OTBep-
CTHA MEeperopaxMBanmerc COOpPyXeHHMA Ha
NpapoM KAHAJNE M OTPEMOHTHPOBAHH BaTBO~
PH HAB YRASAHHHX COOPYREHMAX.
4. Ban cospan sanac aBapuitHHX MaTepHAnos,
BCC HMEDNMECA MEXAHMAMH, HHCTDYMEHT
NpUBEAEHH B MOPAZOK M OTPEMOHTHDOBAHH,
Kyraprcruit I. Ha nepuos maBoaxoB Guau nopHATH Ha 0,8 M
Bhllé MPOCKTHOI'0 MAKCHMANBHOIO OTHDHTHA
BC8 3aTBOpH peyHoro clpoca. A B NpaBHX
noponeTax MNOTHHH 3aTBOPH OHAM CHATH H
Ha NPOTAREHMRM 4 M pasofpaH OeTOHHH{l KO-
coif mopor nepex NMpeAnocAEeRHEMM OTBEPCTHE
cdpoca. :
2. [lpasas crpyeHanpaenAvman Aaufa Ha NpoTs-
xeduu IS0 m Ouna Hapameda ma I M ® 8a-
KpPeNiieHa DPBAHHM KAMHEM,. .
3. Buno czenaso xenesc0eTOHHOE KpENIeHHe Xe-
BOH JaMOH Ha npoTAEedms I20 M W ero oro-
NOBOK 3AKPEeINeH DHAHNM KAMHEM,
4. Mo oGomm GopraMm GeTOHHHX YacTel cCOOpyxe-
HHA M3 MENKOB C IPYHTOM OHNM CAeXaHH
Gpycreepu BucoTolf 0,8 M.
S5« Bun HanmaxeH MHCTDYMEHT, 3AMAaCeHH MaTe-
* pmans (KaMmeHb, Nec, TPOC, MEmKH),

KypmaGerult I. Buni ycmAeHH TATH SATBOPOB M IPOMHBHEYX
- ranepeft m cOpoca. Y3ex Oun oGecneuen
AByMA I0-TOHHHMW NeCeAKaM¥ AAA OTKDHTHA
PEYHOTO mMTE MPH HEHCMPABHOCTAX B MOALEM-
HHKAaX,

IL3
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2o B HyEmuX MeCTaX N0 OCBOAY CHIM YKPEenNeHH

M Hapamesu xaMmoH,
3. Bt ynopazouen sanac aBapMiiHEX MaTepManos.

Ap-DBypuacHul I. Hg perynaropax KAaHANOB #3-3a HEROCTATOY-
HO{ MOMHOCTR ANEKTPOMOTOpPOB 3aTBODW ie
OTHPHBANECE OpPH MONHOM HANODE,NO03TOMY MOC-
nejEne OHAM SAMOHEeHH .

2. B oGnnnoBaHE TPAHETOM NOJAH W CTEHH B
OpaBoM OTBepPCTHH cOpoca.

3. B npopade odpoja HAa npaBofi aaumbe Gun che—
Xa# OMOACOK-MOPOr Ha pacxox zo I00 w2/cek:
AHANOTHYHH{ OMOACOK OWN CAENAH NMpH Nepe-
CeuYcHHNM OTBOZA C MpABHM KAHANOM, & KaHAl
NepeKpuT CHMAMHHM DETyRATODOM,

4. Bun cospam 3anac HeOOXOAMMOI'C MaTephana,
NMOArOTOBRIEH HHCTDYMEHT.

BumonueE®e yKa3laHHEX B Tadinue 3 MEepPONpPHATHR norpedyer
SHAYMTENBHEY JONOMHUTENBHEX KAMHTANLHMX 3aTpar ¥ fonnwoll Ham-
pAXEeHHON pEGOTH SKCMNYATANMOEHOIO MTATA NO NPONYCKY NABOXKOBHX
PacXONOB W MPEeAOTBPARMEHHD paspymeHW# B0J03a00PHMX coopyxeHnmil.

BRBOAH

Jinn AOpMarbHOM W CesaBapafiHofl padord BOZOsadopos, B
YacTHOCTH MX cOpOCHHX COODYXeHHH, Ha peKax ropHO-NpeAropHOl
30HN HEOOXOAMMO, WTOOHW MPOEKTHDOBaHWE MX BENTOCH OOA3aATENBHO
¢ yYeToM 3aHeceHHA BepxHMX O»edOB HaHOCAMH, B HacTOAmee Bpe-
Mf MOKA eme HeT METOAWKM pacuera, yudTHBapmell saHeceHMe Bepx—
Hero Oreda cOpOCHHMX COOPYyXeHHE HAaHOCaMH, MOSTOMY B AanbHelmem
MH CYMTAEM HeOOXOEMMHM HpPOBOJEHME CNEeUWANBHEX HceaenosaMuit no
H3YUEHAD BAWAHAA MPUSM OTAOKEHHMH HA CHMXEHME NpPOmYCKHON cmo-
cOoOHOCTH CODOCHHX COOPYXEHWH NpH pasnWyHHX YONOBMAX MX padoTH.

1%




K.0.HAPATIOB

0 HOCTPOEHHM KAPTHHN OBTERAHWA TAYIMX MIOP
PEYHbM [OTOROM

IF'zyxue mnopu - HamGonee pacnpocTpaHeHHHf THN Gepero-
samATENY coopyxemuif, OHM MpeACTABAANT cofoff KOpOTKHE MOme—
pevEHe ZawOH, BOSBOZMMHE W3 DasiHvYHOI0 BHAA KASZOK MIM Ha-
cHDasMHe H3 MeCTHOrO IPYHTA C YEpelIeHNeM HANODHOTO OTKOCS
pasSHMYHEHME OCAKIOBKAMH. ;

linopw pacnomaraprcd BAONL SamEmAeMOr0 Gepera Oof He-
goropux (xo 60° u Gonmee) yraow k EaNpasieHMD NOAXOAANErO -
NOTOKA B TNAHE H, OTOEBAA MpHOpeXHNEe CTDYH ¢ CONEEEME CKO-
pocTHMM, SemamanT Geper OT DASMHBA HA JNWHE B YBTHDE-NATH
pas Coxbme, YeM AIMHA camOof mmopH., OdTexanme MOOP NMOTOKOM,
K&K MOXABHBANT HAWW SECHEDMMEHTARBANE NccHepoBaHms /6/ W
MCCHOXOBAHNA APYTHX ABTODOB, NPOMCXOAMT c OOpasOBaAHNEM BHX=
pesux (3acToMEEX) S0H KGR B BEpXHeM, TAK K B HEXHen Onedax,
7.8, C OTDHEOM OT KOHTypa oOTeranEd, [IpEH aTOM TDaASKTODHH
MOBEPXHEOCTHEX M ZOHHHEX' CTDYH 00TeRauwmero NOTOKAa MMEDT pas-
ANUHYY EPDHBMBEY, B DeaynpTaTe Yero y rolosk wmops ofipasyer-
CA SO0HA OTXMMA MONOCH ABMXEHHA JOHHHX HAHOCOB, NPHBOXAEmAA
K WHTeHCHBRAOMY DABMHBY AHA&, & B HAXHeM Obejde EOODH ZOHHHE
CTDyM, HACHNOHHNEe HAHOCAMM, NOAXOZAAT K 3ammuaeMoMy Gepery
parEsue (OINEe K KODHD), 96 NMOBEDXHOCTHHE. TakKHM 006pasoM,
KADTEHA OCTEKaHKA WO MOTOKOM B IUIAHe ONpejeNseT ANMAY
66 SAEMMTHOrO ZeMCTBEA H NMOTEHOMANBHYD BO3MOXHOCTH $OpMMpO-
BAHMA BOPOHKM DA3MHPA Y €6 ronoBH, Hayuenwe sTolf HapTHHH
C MOCTPOSHMEM MAaHA TeYeHNH NMOBEDXHOCTHHX M AOHHHX CTDPYH
HEOGXOZNMO ANR Pa3pACOTKN TEODMM IAYXMX ENOD M NMONYIEHHA
OOOCHOBAHHHX PACYETHHX 2A8BUCHMOCTEW ZAA HX NMPOEKTHPOBAHMA,

OGpasgBaiMe sacToMuux 30H NMpH OOTEKAHME M paslMYEAA
KPHEM3HA MOBEDXHOCTHHX H JOHHNX cTpyH oOTexapmero MOTOKAE
PECHMA BATDYAHAKT NPHMEHOHME HKIACCHYECKMX METOXOB NOCTDOE=
HMA CeTOK NBHKEHHA, BBUAY upesBuwuaiinex TpyaHocTell yuera
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ycnoruit Ha TpaHKMUe pasAena, JABMCAWMX 07 OYEpTAHMR 2TOR
IPaHiH,

Mexzy TeM, AnA DEmEHHA NPARTHWYSCKHX 3818Y AOCTATOY-
HO SHATH TONHKO IIAHOBOE OYepTaHHe IDAHMOH pasjena MexAy
ofTeKaNEMYE NOTOKOM M 3ACTOMHHMA 30HAMH B OGUAacTH NOBEpPX~
HOCTHHX M JOHHHX CTDYH. :

HamE paspaGoTalR MpRONMXEHHAHN MeTOl nucrpﬂunn mna~
HOBOTO OWEPTAHWA TPaHANH paspexs /7/, OCHOBAHEHH He HpeA~
MNONOXeHAH, 49TO DajEyc KPHBH3BHH JAA o0IacTH BepxHeroc Oneda
H3MeHEAeTCA COTAACHO BHPAXSHAD

E | (1)

rie J = paccTORHEe 10 KOHTYDPYy I'DAHEUH pasjera 0T HaYe-
Ja 3acTOMHOK BOHM JO pACCMATDHBAEMOR TOWKM; :

# W7 - summpWYecKNe KOBPPRUNERTH. ;
HexoTopue coolpaXeHHs, ONPMBOXANAE K Bupaxemun (I), g

HAME nojpolHO paccMoTpeHH pades B [7/. -
Juna o0nacTe HUXHero Okeda, yUYHTHRAA GOAEmMOe yAOO~

CTBO OTCYETA 0T TONOBH MmOpH (pHc.I), Bupaxenwe (I) npHas=
TO B CHEAYNmEM BHZE:

-k G55 (2)

e oJ = PpaceTOfHMA MO KOHTYDY TrpakMuH paspena ofT
roJoBd EMOPH AC TOYKM yRapa cTpyd B 3amu—
maemujt Ceper m 70 paccMaTPMBAEMO} TOUKH.

Huxe HaMH pacCHMATpNEBAETCHA TONBKO cEyuall o0TeRaHEA

OZMHOYHO{ ENOpH, PACNONOXEHHON y NpAMONMEeMHOTO B niaHe

depera NpE NMPOTEKAHWE NOTOKA HA NOAXOAS K WMOpe NMapanielb—

' K Gepery. Ina 5TOro clyvYafd, BEOAH yI'ON HAKNOEA RACA=

TenbHO# K I'paEmie pasjeia, N0 OTHONSHEN E OCH fJ-X , napan=

renproff KoHTYpy Gepera .
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Qf, = yron B KOHO® 3acTOMHON 30HM HUEHero Grefa "5 ",
COOTEETCTByDmMER .5».5_“
O(, = yron mexzy KacaTemsHOM K TDPAGKTODMM M OCHD afc=
OECC B CTBOpe ronoBd mmopw npm S =4 (mo mam-
HHM HAOHX OMHTOR
ngz(j{#%?{_)%; g[;lf{dﬂ*—'ﬁf‘,}i
ComocraBnenne oueprammil TpaEANN pasjena AAA MOBEPX-
HOCTHHX M JOHHHX CcTpyH, MOCTpPOEHHMX MO KOODAMHATAM, BHMYHC-
NeHHHM ARA oONacTH BepxHero Oneda mo BupaxmesusM (6) npm
#=1, 0,5 u 0,25, a pnn olxacTH HMXHero Oneda - MO BHpA-
xeuman (7) mpg 7 = 1,0; 0,5 u 0,25 ¢ aKCHEPUMEHTANbHMM
TPaBKTOPHAMA MOBEPXHOCTHHX M ZOHHEX CTpyH, NOAyveHHHMM
KHHOCHEMKOHN, NMOKASHBPAGT, YT0 HAMAYYEWE DEe3yALTATH Aad 00—
nacT® Bepxuero Oreda zaer 7 = 0,25, a AnA oGNECTH HEHEHETO
Greda #~ = 0,5,
B COOTBETCTBMM C YKA3AHHUMA 3HAYEHMAMM "7 " ang
MpaxTHYECHMX NMpEMeHeHM{ DeKOMEeHJYDTCA clejyDmMe YacTHHE
BHDAEEHHA:
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a) ana ofnacTH BepxEero Oneda

=5 Qs quono ok ™
2y 48 000106 8% qoon o R -

0) ama ofnacTM HuEHero Obpeda

% - AAPCL aff - Jind, 3;}

ZF’ =SIN A + OB
-f;ma’fry Fasossacls o -
q,-qmntﬁ{f-fjﬂaﬂmad'ﬁ/—;ﬂr qm::aqﬁhf ﬁ;}_. o

lpn 3ToM mpaBHe YacTH NPEBEJEHHHX BHDAXeHHM orpa-
HNYCHH TpPeMf 4YieHaMW, TaKk Kax Nnpu cn'_r-:%ndci i-f" BEJIHT
NoCTenyDMKX YWICHOB NpeHeOPexXHMO MAlNH.

JaMeTuM, 4TO MpH o{,r-%': Heyuer TpeTHEr0 YNEHA B Bl
paxean® (9) zaer aam 7, TorpemHoCcTH 6,04% n mum Z?’ -I. 8
& p supaxemmax (I0) coormercTeenHo 4,95% m I,74%. Mpm of 4

2T& MOTPOWMOCTY: Cme MEeHBmE, NOYeMy DK NDPHOANKS HHEX pau:
TaX yHaS3AHEN® BHDAXEHMA MOXHO OTDAHNYHEATEH Jake ABYMA W
HAMH .

Bupazenma (9) m (I0) nmoapcafo? BHUMCIATH KOOPAMHAT

ApOOR TOUKM TpaEMmH paspens, ecAM W3BECTHH MONHAA AJIMHA &
Sniex W YyTHAM: pEA 0CIACTE BepXHEro Oneda O, maf O0NEs
CTH HMXHero Opeja X, ¥ o (wm o, m o),
OOEuHO BTM BEAMYMHHW HEH3IBECTHH M 1A HX ONpejene
HEOOXON4MH ZOMONHWTENLHEHE CBASH.
Jna obnecTw BepxHero Oseda TaxkEe CBASH HAMH NOXY

HH HA OCHOBE PACCMOTDEHMA OCTeKaxus HekoTOpoH “guxrTuprOd
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EOOpH MpefeN:EOM AIMEN®™, WveDmel TOT Xe yron DaclNOoNOXEeHMA
B [UI4He N0 OTHONEHWD K 3amumaeMoMy Cepery, 4Wro N 3ajaHEAA
unopa O, ® TAKyo ANMRY, YTO BOIM3NM €6 I'ONOBH CPeXEW®
cTpyr ofTexapmero noToga npuodperarT HanpaBieNne, mapan-
JeNBHOS HAMODHOMY OTKOCY, T.8. 04, = Of (pEc.2). Jumma
gojmopa B BepxEeM Onefc TAROH QWRTMEHOM EOODH, OTCUMTHRAO—
Was MO OCE X OT CTBOpA €¢ IroNOBM X . MONeT OmpejeldtTh—
cA mo Bupaxeswmn (II), MONYyYEHHOMY MCXOAA W3 NPeANONOXOHWH,
9T0 BEeNWYMHA NOANOpa, BHSHBAGMOT'0 EMNOpOR, pasEa CXODOCTHO-
My Hamopy (¢ yyeToM WSMEHOHNA CKODOCTH. TeucHMs OpR OpEdIR-
X6HHE K TONOBE MIOPH)

e (11)

- CpeAHAR OGHTOBLA CROPOCTH NOTOKE B M/CeK;
yOROpOENe CHIH TAXECTH B M/cex™;
= CpeXHMH NpoxONBHHE YRNOH DEKH;
-~ EoppunouenT cTecHeHMd NOTOEA WHOpo# (E:‘#;

WA EADHEHEA pycHAa B CTRODE I'ONOBH WIODH M HA

NOZX0%e K mmope). _
Opxupata ronosy juxTweHOM mmopw ¢/ = (puc.2) ompe-

AenAeTCA N0 BHPAKEGRED:

Fnax = Momcex Xmmar ’

rAe

T =~ =
1

rne

£

elme S0 o pier,)
% man G483 o,

Kpwsan mm-"f (o, ) noxasaHa HAa DHC.3.

Baf X, ® ";;m,lll $URTHEHON WMOpPH ® MpepmoNa—
rAf, 9TO OYepTAHWe I'DAHANN pASZena IR CpeaEMX oTpyH »
pepxneM Opede 3AZAHHON HMODH COBMNAZAET C OYEpTAHHENM TOH Xe
I'PAHNIE R BepxHeM (Crede QERTHEBHOM mOOpH BHEEe TOYEM C KOOp=-
AMHATEMH X, B % , COOTBETCTBYNWHME TONOBE 38JAHROH WNODH,
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MOXHO OHNpGASNETE BEIHYHEY §; Anf 3T0# TOYKH, MCMOABSYHA
sropoe us BHpaxeHmit (9), 4TO Haer:

Ty _ % #M,f“‘@mﬂ"f”“'ﬁma‘ f"”

G440, - QP +¢?mvcf

Ly mox  Imar

rIe .
gp;-.(:_ wnc{' ]

Onpezense SHAYEHEE a‘;', . ¢ moMombp Bupamemmi (9)
MOXHO BHMMCIMTH BOANIMEN 2 M Z" M BENMYHHY f' no
BHPaxeHND:

: of J'Ll..?j' " :J F o
S “?f_'_,{ #?tfigﬂf P38+ ga0sox ], (12

Boxee mpocTO BENHUHEHY S © AOCTaTOYHOR TOUHOCTHR
MOKHO OHpefeldATs N0 cCHefynneMy BHPAXEHHD:

o= S a03 ([ Y 4 ok, - (13)

eF . :
rae nng {:{u‘*;i‘i‘?-: K, =408 195

it

anenenn O/u M MPREEMARA J"'- Jﬁmﬂc MOMOWED HpPH~
BOH ) (puc.3) maxomum yrom o, PaBHNR yray
ol = ;pm ¢ nm r.tpyﬂ y TONOBH 38JAHHOH MMOpH,

Jlaugy mopoopa B BepxHeM Obefe 3afaHHOR MOOpH Mo
HanpaBAeRMN OCH &-4 , CYMTad OT ee CONOBH, ONpejendeM MmO

BHpaxeHHD:
RS 0N 4
«" My (14)

a ZAMHY 3acToMHOM 30HH, CUYMTAR OT KOPHA WMOpPH, N0 BhHpa=
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ACHHD:

A A S g (15)

MoxcuerH 3RAYCHMH "a M0 9TOMY BHPAXEHHD, NPON3BE~
JIeHEHEe A ycnoBdl HamumX NAOOPATODHHX OMHTOE, AANH XOpOmEe
cOBMAZEHHAE ¢ BKCNEPHMEOHTANBHHMM IAHHEMM,

JnA NOCTPOEHMA TPAEKTODER MOBEPXHOCTHHX M ZOHHHX
cTpyft B BepxHeM Opefe MOTYyT ONTH MCNONB3OBAHH BupaxeHds (8).
BxosAmee B HEX SHAUEHHE yIZa Dt.'.r MOXET ONMpeAenfATECA C MMO=-
MOmMEN CAEZYDEEX SMNHPRYECEMX (QODMYXA, MONYYEHHHX N0 HaNWM
aKCHePUMEHTANDHHM JAHHHM:

a) AIA MOBEPXHOCTHHMX CTPYR
q7
Kwe "85 %y
G) AnA JAOHHHX cTpPYH

42
[ 4 =4I0 .,

Ty
Tae dfﬂ -~ BHAYEHHWE yINa ANA CPEAHEX CTDyH y roloOBH 3a=
JAHHOR WOOpH.

[lpe 2TOM 3HAYEHHWA 7 & j?, onpeAeNnANTCA MCXOARA
us suavemuyt &, wawemsmommxcs or O z0 I,0, a aGcompriue
afavendda xoopaEHEaT X W J 00 BHpaEeHMD:

A= 7 Ko

0‘?:“&'—1 ! (%)
? il
y

rae g, wam 2, - shgvemus 2, k 7, mpr § = I,0,
f]bm ud:ac-r{ AMxHero Oveda yrox nr:: B Baqgnu r'pa~-

HUOH pasAels ARA CPefHMX CTpPyHM, corzacHO o0padoTKe HANMX
BKCNMePMMOHTANBHHX JAAHHHX,CHeAyeT NPUHEMATE B MpeAelax

X ™ {-%»— +—§-}55.F. rae Oy, - yrom B KOENE IPaHRUN pas-—
Aena CpefHUX cTpYR B BepxHoM Onede.
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AGcuMcca TOYKM BCTPEYUM CPeAHEX CTDYH ¢ samMmaeMuM
feperoM MpH PACTOJOXGHHM HAYANA KOODAWHAT y TOAOBM MMNOPH M
HAMDABAGHMM OCH X NApainrensHo Gepery ONpefeNAeTCA MO Bb=

PaxeHHD:

A
x =
mar ZF’ fI?]
TAe s ={, S0,
Ha
PHC4 KDHEBHX aanﬂdﬁuﬂnmﬂ:
5755 )
MOCTPOEHHHX HAa OCHOBE BHYRCHEHMH 0‘, N0 BHPAXOHN-
a (I0) ® (10) npw & =1,0 % n’ , Ba/aBanch JHA-
YEHNAME AO( MDH MOCTORHHHEX !EE\IBHIFII at.
[ ac
BxoaAmas B YKABAHHYW SABHCHMOCTE BEAHUHEA fr' _}'?:

onpeEendaeTCHA M0 BHPAKEHHD:

7Y% = V5 > (18)

Z VW F e g

e { =~ NpOAONBENN JKEOH DeKH;

¥, = CROpOCTH NMOAXOZAA;

A = WADHREA pycua;

& = goaffunmenT CTOCHEHES.

Bupaxenue (I8) xapaxTepEayer CBASH MEXJYy DaiRycOM
KPMBH3HH TDAGKTODME CPENHEX CTDPYR M NMOMepevyHHM YXIOHOM mO-
TOKA B CTBOPe TOMOBH WMOPH:

(£v,)*?

b T (19)

llpeanaraesan METOAWKA MOCTPOBHEA KADTHHH O0TEeKAHNMA
mnop MOTOKOM MHO3BONAET Gonee OOOCHOBAHHO MOZOHTE M K ompe-
AEeNeHun BOSMOXEOR rayOMHH BODOHKEW DE3MHBA Yy STHX HMOp.
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Kar W8pecTHO, OCHOBHWMM $aKTOpaMu, BHBHBAXMAMH Gop-
MHDOBAHME BODOHKM DASMHBA, ABASDTCH:

8) OTXMM MONOCH [ABMESHMA JOHHHX HAHOCOB OT HANOp-
HOI'O OTHOCA& WNOpH B BepxHed Onede, BHSHPaeMH{ OTEMMOM NOH-
HHX cTpy# 00Texkapmero NOTOKA;

0) BHCOKME CKOPOCTH TEYeHMA o0TeRammeIr? MOTOKA;

B) MpOZONLAO-BMHTOBON XapaKTep ABMEEGHMA MOTOKA,
BHTEKADmEro ¥3 3acrToftHOM 30HW Bepxmero Oreda "A ", BHIH~
BaeMHlt MOCTYILEHWEM B HEI'0 MOBEDXHOCTHHX CTpYH ofTeHanme—
I'0 NOTOR8, OTKAOHAGMHX HAMODHEM OTHKOCOM HNODH.

InyOmHa pasMiBa B CTBODE yAapa MOEeT ONMpemelnaTheA
mo gopuynan M.A.Bysynopa m C.X.AGanrAnna, Hamoonee NMpHMe-
HAMHM B CIYy4Yae CBaNa [OTOHA K MpOAOARHON paMGe WAM B mNO-
pe ¢ AnMHOHR CoArme ZAMHH (PUKTHBHOW mMopH, KOTAa HamGoammuy
pasMHB JHAE COCPeLOTOYHBAETCA BOXIM3M CTBODa yZAapa,

Ipk 2TOM yrol aTaxu unapﬂ.gﬁguﬁu) NOTOKOM C 3anacouM
MOXOT NDWHUMATECA DABHMN Of =g&0( =08 , T8

X, = yron, ofpasyemuil OCED MNOPH ¢ GeperoM. [onozesue
TOYKH HAUCONBMEr0 pasMHBA ONDENeNAeTCA MOCTPOEHHEM TDAGK=
TODUK NMOBEDXHOCTHHX CTDYH.

Ecnu pnwHa mNOopd MEHBEE ANWEH dMKTEBHCOH WMODH,
HamGonbmWaA TAYOMHA BODOHEA DASMHBA DACTOIATAETCH BONMAM
CTBOPA ee I'ONOBH.

lnf onpeneneuMs rAYORHH BODOHKM DA3MHBA B 3TOM CJy-
4ae MpeplaraeTcA BHpAREHME

s LY 2 , % P,
it oy + 9= hem ) 20

TAe A H Ay = TNYOHHH, HODMANhHHE K OTKOCY DasMHTOTO
PPYHTS M HAOODPHOMY OTKOCY WNODH:
Mrg W, = BAIOKEHHA OTKOCOB Pa3MHTOrO I'pDYHTA H
HAMOpHOrO OTKOCA WMODH.
TnyOusa % onpenenneTcA MO BHPAREHUD

: .
¢=(&;-‘3€E§’;§—) ; (21)
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rae o R RO3pfMIHEHT meDOXOBATOCTH DA3MHTOrO IDYHTA;
¥p = MPeRENBHO-ZONyCTMMAA CKOPOCT: B BODOHKE o
PASMHESA ;
{ = CPejiHAA BEIWUNHA MPOXONBHOrO YKIOHA NpOTe=
- KAYmero NnOTOKAa;
Ap = summpEyeckxi xoadjumment;

i e
@5+ g/ _

Inf onpeieReHMA NpPEAeAbHO-~AONYCTHMON CKODOCTH B BO—
POHKE DA3MNEBA NpeniaraeTcAd MCNOAR30BATH dopumyay U,EMmpo—-
Xyaasa, pexowmesayemyo BCH-2-65, BBOAA B DOACYSTH moNpa—
BOuEHH{ Koafpmument 4 = 2,2, ycrasopaemEsf#t 3.K.3pucrasu,
(pm aTOM, YYHTHBAA CAMOOTMOCTKY AHA M OTKOCOB KDYIHHMN
DpaknuAME no pexomeHfanuN 3.K.DpEcrasm, meawummy v, cle~
AyeT ONpPeAGNATH HCXOAH M3 DPACYETHOT'O AMAMETDA WACTHI IDYyE-
T o,y s Te€. ANAMETDA, KPyNHEE KOTOPOrO B AAHHOM {pax-
[MOHHOM COCTape cofepEmTcAa I2% yaCTHN MO BECY.

Cpeasnn BelWYAHA NMPOZOXEHOTrD YRAOHAE O0TERADMErO 0=
TOK& OMpeAeAfeTCA N0 BHPAKEHMD:

X *f,.p-
4 =4, Hrg s (22)

g

Tae ¢, = OHTOBOW NMPOZONBHHJ YRIOH POKH;
X PA M 5% = BUREH 3ACTOMHWX 30H B BEDXHEM M HMXHeM Opedax
WMOpH MO HANpaBAEHND OCH "X ™.
Jﬁ = AINHE T'DAHHOH pasjpena Mexgy O0TeRADNEM [O0TO=
KOM E 3acToftnoit soHOM HExEero dreda, cuUMTAA
mo TPAGKTODMM CPOAHNMX cTpyiHl;
{, = AnEEa mubpu.

Ana onpexeneHMHs 3HAYEHMN NONPABOYHOTO KoapbEnMenTa
npexpuaraercA aunupEueckan fopuyna, noxyveusas oSpadorxoft
peayaI»TATOR COMOCTABAGHHA 3HAYGHMR J , ONpEASNEHRHX pac-
JEeTOM C OMNTHHEME ZaHHHEMN:

4 =400(400.,) 10 (23)



Bxozsmme B BupaxemWe "Y', "y " y "O( " ompegenswr-
©A no fopuynam H.H.lasnosckoro m E.A.3amapuna:

J~45V%, ~415-425V% (Vg -41) 5

/
: Wr‘éﬁjﬁ &
I'nyGuma " ;%:? ", BxopfAmad B BupaxenEe (20), onpegeameTcs noO
BHDAXEGHHKD
i’ gf"ir
A F . P i
B 2 . 7.
& *}:;"j:é S (24)

rae #ﬂﬁ | ﬂa = [ONpaBOYHHE KOoo(MUMEeHTH ANA Nepexoxna
OT CPEAHHX CHOpDOCTEH K MOBEPXHOCTHHM;
77 " 7, = KOS)HIOHEHTH WEPOXOBATOCTH OTKOCA WIMO-
P ¥ TPyHTAa;
s B 7 - BHAUGHHMA NOKA3ATENA CTEMEHH H.H.Emna—_
CKOr'0, COOTBETCTBYyOmHEe TAyOHHAN % H

,% B KoapfMOMEeHTaM WHepOXOBATOCTH 7 o
H 7, .

Bupaxenne (20) momyueHo reoMeTpHYECKM, MCXOAA M3
TPEYTOUBHOI'0 NONEPETHOTO0 CEeYeHHs BODOHKM PA3MHBE, YCTAHOR-
IeHHOTO HAMAMM N8CODATODHHME OmMTauK (DMC,.5), & BHDage-
HeA (2I) ¥ (24) ~ M3 NpeAmONOReHHsT, UTO HODMANH K OTKOCY
MOYTH HOPMANBHH K M30TaxaM, BAOND KOTODHX TPafUeHT CKOpO-
CTH paBEH HyXD, 4YTO NO3BONAET DACCMATDHBATE 38784y MpOTE-
RAHMA NMOTOKA B MIOCKOCTH TIyOMHH /% H #, Kak MIOCKYD,
NpMMERAA JAA ONpeneNeHMs CKOpocTH fopumyny lezw B Buje:

T A
Vb - . (25)

ol =" gty el R, —'_—L.Jnm—'l-i...-ﬂ-.d.'l kL

Bupaxenue (2I) monydyeHo mMyTeM MCKNWYEHMA Y W3 (25)
(mpr # =72) u dopmynu A.A.Yepkacosa

of

V=12 (26)



Puc.5.Pacuernan cxema K onmpegeNeHHD {% q
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a pupaxenme (24) = W2 YCNOBMA OAMHAKOBOCTH MOBEPXHOCTHHX
CROpOCTel, ONpexeNeHHMX AN INYOMH /4 ¥ /4, . BumEpwyec—
kuft xosdpunmenr 4 , BxoxAmEit B BupaxeEne (2I), yuETHRA
NOTPENHOCTH, BHOCHMHE B PACYETH NPOJOABHO=-BNETOBHM
HAEM NOTOKA, SaMeHOfl HepARHOMEDHOTO MPOTAKAHMA NOTOKA
PABHOMEDHHM R BBeJeHMEM CpezHOM BelNUMHH NpPOJOABHOIO YK-
nona Lo, Jlug ynpomesMs MOXCYeTOB IAYOMEM /4 NO BHpaXe-
Hap (2I) Ha puc.6 mpuBeZeE Tpajux /4 -J( (45n )

(rme / —%—,',’ﬂ )y 8 ZNA ONpefeneHMs IIyOWEM % - mo

nuputaﬂ:ln {24'} - HOMOTDAMMA B BHJE® CHCTEMH RDHBHX
J {rﬁ' 7) (puc.T7).
(Onpexenns no KPEBOH 7 = 7, TPH HBBECTHON BeNWYR-
He # = /% BeNWUMBEy ~ , naxee :m KpEBOR 7 = 72~ HAXO=
AMM BelWIHEY ’?r s COOTBETCTEBYOHMYD 5TOH rayOume,
Bypaxenme (20) npEMeHEMO OpH coCEDAeHMH yCAOBMH

2, g 2 e .1 ¢ 4
Lt 3 bff*.wmvmwﬁ%~m_ P A7 )40 (26)

& “p 7 )4 ) > (27)

e .§, - WEPHHA NONOCH OTENMA AOHHHX HAHOCOB, ONpexe—
AAeMaR NPR NpROIEXOHMON SABMCHMOCTH:

g"ﬂ 'i.rgf%
%E &H(ﬁ'ﬁ 7 ) (28)

MO MOCTPOSHHEM TPAGKTODHE RpaMEMX ZOHHHX CTDYR B BepXHEN
6rede no supaxenmam (9).
[ipr HecoOnuzeHwE ycaoRuA (26) rayOmna pasmuBa ompe-
AenfdeTcA MO BHPAREHHD:
F
Yo Nloa-ly +Paky

F
!ﬂ?ﬂ,

(29)
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Ecau xe t}: (HF-*M“ )(#4,-#, ), TO TAYOUHY pas-
MHBR CHGZyeT ONpeAelfiTs MO BHPAXKEHHD, COOTBETCTBYDMEMY
TpanelenaIbHOMY CEYSHHN BOPOHKH Da3MHBA

g=4=(ﬂfﬂ;’£—)- (30)

OyepTaHHe Da3IMHTOI0 OTKOCA B 3TOM Clyyae MOXeT OHTE KpH-
pONMHeMHHM W, YYMTHBAA HE3IHAYMTENBLHOCTH NOMNEPEeYHHX CKOpO-
cTelt MPOAOABHO~-BHHTOBOTO ABMXEHHA, MOXET CTPOMTHCA KAK

pasHOycTOffunBoe (Hanpumep no 3asucumocT® 0.M.KyseumEopa).

BHBOAHN

I. Dyrem TeopeTHYSCKHX MCCHNEROBAHME W conocTaBne—
HHEM MX Pe3yABLTATOB C SKCMEPHMEHTANBHHME NAHHHME HAMM NO-
nyueHH MpHONEMEHHEHE BHPAXEHUWA AAA NMOCTPOEHMA KpaWHAX
TpaeKTOpHN JOHHHX M MOBEDXHOCTHMX CTPYH ofTexanmero moro-
xa (TrpaHMIN pasjgena ¢ 3a8cCTOHHNMM 30HAMH), NMOSBONMBEME pas-
padoTATE METOAMKY pacueTa OGTEKRAHHA WNOpP MOTOKOM B MIAHE.

2. [lpegnaraedad MeTOXHKA NMO3BONAET ONpEeAeAATH:

a) AMMHEY B8CTOMHHX 30H B BepPXHEM M HuEXHEM Opedax
WNopH 3

6) yras B KOROe TpaeKTOpHif kpa#mmx cTpy#t (B wacT-
HOCTH ATAKM HANOPHOI'O OTKOCA WMOPH W SANMMAEMOr0 Gepera B
KOHII®@ BOHH AeMCTBHA MMOPH)

B) WMPMHY MONOCH OTKMMA XOHHHX CTDYH OT HAMOpHO-
r'o OTKOCA WMOpW B CTBOpDE €€ T'ONORH;

I') cpeaHpD BONHYMHY MPOAOABHOTO YHAOHA OGTEKAD~
mero NOTOKA HAa IpaHdUe pasjens ¢ 3aCTOHHHMH 30HAMM,.

3. TeoperHueckme HCCHE0BAHMA MO3BONMIN TaKze MO—
IYYHTE JAA OnpejeleHns rIyOMHH BOPOHKM pasuMHBa pacueTHHe
pHpAXEHAA, YUMTHBADmHEe DA3NHYHYD WePOXOBATOCTE OTKOCA
PA3MHTOrO IPYHTA M KPOMIEeHMA HAMOPHOTO OTKOCA, A TAKEE
YApAKTeD OCGTEKAHMA WMNOpPH MOTOROM (MPOACABEMN yRNOH o0Te-
kapmero MOTOKA, NMPMHY OONOCH OTXHMA ROHHHX CTpyit 0T HA-
NOPHOT'O OTKOCA BMOPH). [lorpemmocT®, AOMymEHHHE YNpPOmEHHOH
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TeopeTHUEeCKOM cxewmolf, yUYMTHBADTCA MONPABOYHHM KoadduoneH—
ToM K , OMpejcieHHHM HA OCHOBE CONOCTASRNEHHA PEe3yALTATOB
pacueTOE C BHCNEDAMEHTANBHHUMH AAHHHME.
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b,.H,.EEIECKOB

CTATWIECKHH PACYUET ACOANHTOBOTO TOMAEA,
JRPEINANMErO MEIKONECIYABHE BEPET PEKR

Ilpx ODpoeRTHpPOBAHMN OMHTHHX YYACTEOB KpelneEMl, a
TAKXE JATUYEEOE H AODADATYDH AAA MSMepeHMA yCRINH, ROZHMKAD-
HEX B ADMATYpe I'MOEEX NOKDHTHH HAa ONNTHMX yYaCTEaX, HeoOxXo-
ANNMO 3HATH HX OPHOHETHDOBOYHHE BeANYMEH. [oBTOMY MH peNEAN
noXy4YETs HOPMYAH ANA pacuerop, CBASAHENX ¢ paGoroff rEGEOTO
acansTo0eTOHEOTO HNOKPHTHA NpPH YCHOBMM YKNSAKE ero Ha Gepe-
I'Y PEEE C NOCHOAYONMHEM ONMyCKaHHEeM X0 HEXKOTOpDOr? ycToNuMBOTO
DONOKEHHA OPH ©CTECTBEHHOM (peKoR) M RCKycoTReHHOM (SeMcHE-
PAAGME) HOAMHBAX,

[lpexze wem OPHCTYNHTH, K PENMOHNX NOCTABNEHHOM 3axaum,
HeOOXOZMMO COCTS8BHTE NpEZCTABRAEHMe O palore IECEOr0 ODOEDH-
THA NMPEME@HNTONEHO K HEKOTODHM ONPEAENCHEHM YCHOBMAM, KOTO-
pHe xapakTepHH juf AumyzapesE, Kpenmemwe Oeperos Ha 3Toll pexe
HECEIDYHTENBHO TPYAHO. 37ech EaONOAARTCA CTPOMATONBEHE Das-
MHBEM O6pEroB = DesyIsTaT HeNMOCTOSHCTBA PyCI000PA30BATENBHO-
ro npogecca. OCHOBHHE NPWYMHH M3MEHYNBOCTH NOCHEAHETrD -
GoXBpmNe YENOHH R CKOPOCTM MOTOEKS, HAINUNE AETEOPa3MEBASMHX
I'DYHTOB, OONEmMOE EOINYECTBO B3BONEHEHX ¥ BUEKOMHX HAHOCOB,
AKKYMyANDYONEXCA NOCHE ChHANa maBojRa. I'DyRTH, craravume Ge-
pera AMyAapEM, NPeACTABIGHH TOHEO- H MOAEOSEGDHMCTHME, CRIG~
EO CENZHCTHME BOZOHOCHHMN NecKaMM, oOnagamaMi CBORCTBaME
IAHBYHOE. OHN 'HAYHHANT PASMHBATECA ODH CPEXHMX CRODOCTHX
pexn sume 0,6~0,9 M/cex (no pamEuM TamrmmpoTpanca).

ipn yrpemnesmE Oepera, CAOXEHHOIO W3 CHAGOCBASANHEHX
MEAKOOEeCYAHHX I'DYHTOB, HHT@HCHBHO DasMHBAGMNY Dexrol, yRuag-
Ky KPENnIeHEE ZNA MOXBOAHOM WACTH OTHOCA MOKHO NDORNBBOAHTE
Ha BHDABHOHRO¥ IODHSOHTANBHOM niomazke Oepera, MO BOSMOXHO-
CTH (NENe K MMEMMANLHOMY TODH30OHTY BOZH. TofAR KpenieHRs
XOIATONbHO YENGAHBATE C YHAOHOM B CTODOHY PEeKH, WTO OGEEIw
YT ero AansHeldmyD padoTy. B peayirtare BosgeiicTBEE pevHOIO
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NoTOEAa HA Oeper mepej KpemuneEEes o0pasyercs pasmMHB, Kyzaa
CNoX3eT IPYHT M3-00A KpeMNcHm#, KOTOpPOe OMyCTHTCA XO ;
.yerToiuuBoro momoxesEnfi, BOSMOXEH W HCKYCCTBEHHHN NMOAMHB YAO=
XeHHOTO MOKDHTHA S6MCEADHIAMM.
Tagmm o0pasoM, MOKpHTHE OyAeT MPENATCTBOBATE DA3ME-
BY DOABOAHOM WacTH OTKOCa (epera K TeM CAaMEM COXDaHATH
EpeNNeHMs OTROCA B 30He NepeMEHHHMX T'ODHSOHTOB BOJIH.TaK E8K
EpenneHne JNOKHTLCHE HA dopmMpyommiicA CEAOH, TO OHO JOAXHO
OHTE ZOCTATOYEO I'MOKMM M NpOYHEM, WTO ZOCTAraeTcH noxGopoM
cocTaEa acpaneroleTOoHA N NMpPEMEHOHNEM yEpennaowefl ero apua-

TYDH .

Hg OGeperopoff cropose TOYAE EAZO 38KDENHTYE TAK,ITO-
0 OF HE MOT CNON3ATH N0 CKAOHY, [PH 2TOM COCEXHHE TOHARR
AONKHM OepeEpHBATE APYI' Apyra. Hogmis rpyeETa moj Kpenie—
HMGM HE MOXeT NPOMCXDANMTH DaBHOMEpHO. Pera, moxuuBas Geper,
BH3HBAET COOpagNuYecKHe OOpyWWBAHWA CEKAOHOB. Tak Kax TDYHT,
noacrmnapmuft r*odax, oOpyumBaeTcH, TO NOX AeHicTBEEM CBOEID
peca Kpalf ero HauMEAeT OOycKarsCA. PaspymerHe Gepera He
BeBie OAMHEAEOBO., HeogmOpOAHHYE $paxnMOHHHE cocTaR IPYHTOB,
caaraomEx Geper, pasINYHAA X CTPYKTypa, HEpaABHOMEDHOE BOZ—
ZeficTEHe DeEM BH2HBAaDT (OI6e MHTSHCHBHHE DasMHBH Oepera HA '
OTHENBHEHNX O6r0 yYacTEax, YTO NPHEOAHT K 006pa3oBaHMD TaEk Ha-
BHBaGMHX EOBmeldl, CHegoBaTeNBHO, JNaxe T'RORKE{ achanrbTOBHE T~
¢ax (opn Goxsukx pasMepax) MOXeT OE83aTECA B BHCHYEM CO- '
CTONHMA H&J TaEKWM KoBmOM. [IpR sToM B ero apmarype OyAyT
neMcTBOBATH BHAYMTENbHHE MeCTHHe HanpAXeHMA. HaMuB TIpyHETA
Ea onycrnpmmiica TodAR M BOo3zeiicTBHe He Her'0 TEYeHME MOryT
BH3BaTHs A00aBOYHOE YBOIMYGHNEe yCcHIME P apmarype. Kpome To-
I'o, BOSMOXHOCTE BO3ZeficTBMA MoTOEA HAa TDHAK ¢ HMXHEH cTO-
POHH COBJaeT ONACHOCTH 3ABOPAYMBAHEA €T0.

OpmeHTHPYACH NO HANPABNEHHN TEYGHMA DeEH, OOWYHO
pasuep ¥ HasuBapt QNWEOH ToPAEA, a pasMep & = mWHMpHHOM
(puc.I). ApuaTypy, COBOSZANNYD MO HANpPABIEHWM C COOTBET-
CTEYDNEM pasuMepoM, OyZesM HaSHBATEH NPOJAOABHOK M NOmepevHOH.

Jins onpejeleEmA YCHNEM B apuatrype rudkoro acanbro—
EOTO MOKpHTEA, NPOBMCADmEI0 HaJ KOBNOM, HAZA0 PacCMATDHBATE
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Puc.I.llnan pacnonoxeHus achanbTOBMX TOHAKOB HAE Gepery
PeKH ¢ yKa3aHWeM NDHHATHX 0003HAYeHH{ pa3MepoB.
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€ro Kak IECKyD HMTH, PABHOMEDHO HArDyXEHHEY® IO Bcel ANMES.
llycrs ooman zamEa Todaxa (pEc.2) & =27 4+ 2¢ , rae
2/ = gyacTs ANMEE €T0, CONMDHKACANNAACA C TPYHTOM HO ode
CTODOHN KOBNE; </, - U&CTh ANMEM, HAXONANARCA B BHCAUEN
nonoxeEdM; & - nporm TefAka; 2X - OpoAeT KOBHA; § - Ha-
rpySES HA eJMHENY MNOWAAX HOKpuTEA; 7 ® /7 = yomams B
ceueHNAX TOJAKA KA eANHNLY €r0 WMDHNH B CEepejuHEe NpOBACAD-
melt vacTH W HA ee Kpan.

Berzay ru0EOCTHE HORDHTHA, MOKHO CUHTATE / pABHMM
CRNe TPEeHRMH N0 IPYHETY B cOnpmMEAcapmeHcA YacTH Todarxa pasme—
paxe (¢ X I lz. TeO.

f"'fgf » (1)

1

rae £ - mosppmmment TpeEma achammTa NO TPYHTY.
YpapHeENA paBRHOBeCcHA OYAYT MMETEH BHZ:
Tl = 7, -‘

! 2
TSin X = g¢ @)

Kag EapecTHO, 3TH YPABHGHEMA NOSBONADT NOAYIMTE AN~
depeEINANEHO8 yDABHECHHE

a? ad
G (5L
péEeENE KOTOPOrO MMEOT BMA:

y-—f-thrn-1). (3)

locrapnennan sagava rpedyer HaxowpgesMA GOpMYyN 3aBw-
cEMOCTH npormda TodAKA M NpoNeTAa KOBEA Z2x , NOPARDHEAEMOTO
rofaxom, or Tok wacrm £ , Roropam, GNAaropapa TPeEAD, yAep-
Xxupaer TOPAK B BHCAYEM COCTOAHHMH. JuA avoro Haxozmum &, -

(-ﬁm(gﬁ % / Ve (Sh —g—,:)ea’.x--%—d?a%; :
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Puc,2.CxeuaTnyeckull npojonbHuit paspes I'UCKOT0 THHAKE,
NpoBKCALWEr0 Haj KOBWOM,
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s ypasmeE®A (2) MONYYHM DABEHCTBO: :
;-/?f-(gf)?, (5)

M Nocie MOXCTAHOBKM B HETo / ysHAEM

¢

7=70h —g—x ] (6)
s ypasmemuit (3), (5) ® (6) mocae mopcrancekm 7 =£¢/ n
4 -g-f mweeM opuyay uporuda rodaka :
==V (L f (7)

MnuuMansras Benwuuea / , NPH KOTODOH BOBMOXHO NONOXEHES

ToffAika B BHCAYEM COCTOAHME HAJ KOBNOM, MOXeT OMTH Haliiesa
H8 YCIOBHMA:

) )50

oTC
RrE) P

5
f.;w ; (8)

BemwuuHy npomera KOBEA ONpejeNfivT K3 YPABHOHMHA (6),
SANNCAB 6I0 B TAKOM BAJE:

P4 2
€ ;“_3?"95‘”,& (9)

PeanbHHll KODeHE STOr0 ypaBHEeHWA Oyzer:
: / 2
I-?’?—M ; +* _-‘;_ my )

Hoxmpuenwe 7 ¢ moMomsn ypapHeHm#f (3), (6) ¥ 3amena {
r=ff¢’ b ef:fi-e" MpUBOZET K (opuyne:

2
ottty ST (10)

et --¢F

& a i e ST R R e b I T e - R
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[IpE HEROTOPOM SHAYEHMH ¢ penuunsa nponeTa ROBmA 2X,
JNepeKpHBASMOT0 TOPAKOM B BECAYEM COCTOAHHH, (yAeT HMETEH.MaK-
CHMAaNEHOS aﬂﬂerul&'

(e + 1)
{_5;{)4-}@1&0 (1I)

Blﬂell e = E."?IBZE.

YcHTHA, BOSHEKAOmMEE B ApMaTrype TodAxa, B3ABHCAT 0T
yAenbBOft HATPy3KE ¢ . Ecam OH OHA cO3fapanachk TONBKO Be-
coM ac$arsTOBOr0 NMOKDHTHA, TO 9TH YCHAMA He MOINH OH A0~
CTHIHYTH O96Hs OONENMX BOJNMYHH, JUMTHBAA BAMAHWE ADYTMX
CMN, KpOMe Beca NMOKDHTHA, MOXHO OCHADYXHTE B €r'0 CeUYeHNAX
SHAYHTONbHHE YCHIHA.

YaenrHas HarpysKa NpE y49eTe TOAERKO Beca acHansToBo-
Ir'o DOKPHTEA BHYRCHAeTCA Mo gopwyxe:

g=(G-%)la > (12)

rae & ,J; - oOsemHHe Beca acparsTa W BOZH;
Z, = TommMEA acpanrroRoro TojARA.
Mipx . HeOGTONMOCTH yUeTa BOCA CNOR HAHOCE HA MOKPHTNN
HAZO0 NOXBBOBATHCH HOPMYAOM

Kig-d5)a* (- 0g)e, » (13)

rae §, = oOneMHH{t Bec HAHOCA;
¢, = TONmEHA CIOA HAHOCA.
Ecnm xe yAenbHAfA HArpysEa, Kpose Beca TudAxa, ompe-
ABNASTCH eme BO3ZeWHcTBMEM NOTOKA BOAH, TO
¥ 4

WE- ) 0y 7o (1)

-I'je _v" = HOpDMANIRLHEA K ODOBEDPXHOCTH HNOKDHTHA COCTABIADEAA
CEOPOCTH NMOTOKA.
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JeHANA B NPOROABHOH apMaType NOKPHTHA OYAYT nalﬁﬁlp- !
EMME ¥ Kpaf ero npopEcaomell YacTH; AAA BUNHCIEHHS HX CIy-
xur dopwyna (I). Hmeercs B BHLY E30NMPOBAHHHR TOdAK, HO,
KA yEASHBAAOCE BHEE, coceiHNe TOOAKH JOIXEN OepeKpPHBATE
ADYyI Apyra. B mecTe MXx HaXmecTa CHIA TPEHHA BO3HMK&6T HE
TOXBKO C HEUXHe# CTOPOHH MO rPyHTY, HO H ¢ BopxHel momepx-
HOCTH COMPHKOCHOBEHMA C COCEXHHM TOR)RAKOM. Belmwmuy arol
CHAH, CHOCOOCTBYUMEH YyBOAMYEHHD JCHIMA B ApMAType,HOTPyAHO
yiecTh, ECAE H3BECTHA BeINYHHA HaxXXecTa cocejHEXY TROAKOB
APYr HAa Apyra., Benwgmea youams T , © yYeTOM CHIH TDEHHA
B MECcTAX HaxXmecra, Moxer OuTh Hallpesa mo fopuyne:

fﬂ!ﬁ?ﬁ'ﬂﬂﬂﬁ": (I5)

rae £ = gospdunment TpemdA achanrra no acfarsry;
¢, = BArpysKa HA eAMHENY MAONAAN MO NOBEPXHOCTH
CONMPEKOCHOBEHNA TIPAKOB;
¢ = BenWu¥HEA HaxnecTa TofAKOB (pHc.I).

lpk nonssopasuk Gopmyaolk (IS) HeoGXOAMMO BHECTH
COOTBETCTBYDNME nonpaBke B paseHcrza (7) m (IO0).

Mo gopuyxe (I) BeawuMHy 7 Nerxko NMOACYMTATH, OCIM
uspectso ¢ , 7.6, DONWYHHA TOM YACTH ANMHH THPAKA, KOTOpas
conpMKacaeTCA C I'DyHETOM MO OfHY CTODOHYy 0T KOBmA. B mpaxkTe-
Ke 87Ta 3AxAYA MoxeT OMTR MOCTABNEHA HHAYE: MPH MaBecTHOM
AAEHe TOPAES H BeJAMYMHE NpONeTA KOBNA HANO OLGHMTH CHIY 7 .
lpx srom cuauaxa no Qopuyae (I0) Hazo onmpepennts £ ,
gHAA 2 X , YTO MOXHO CHAe’ATHh TONBKO npuOnMxeHHO. HO, €CHM MH
CTABMM nepex cofolf 3apavYy OUEHATH OPHEHTHDOBONYHO BEONUMEY
YOMAHA 7 , TO 3ajAYa MOXeT OHTH ynpomeHa, ANA 9ero cleayer
B3ATH {-‘—?‘-Hx . Hakomeln, eciE BafATE z’-f— s T0 Oyzer

HafizeHa TA rpaHMua 7 , KOTODYD OHO HE MOXET MpPeBIOHTH B IN~
dom caydae,

Tax wax yrom of (puc.2) Ha Kpap mpoBMcapsell gacTh
rpfaka ZonxeH OHTE OTDAHNTYEH HEKOTODHM NpejeAbHHM 3E8YEe~
HEEM a{@ ANf PACCMATPHBAGMOrO MOACTHNADMETO MOKDHTHE

144




rpysra, T0, nmoxnkayAcks Gopuyramm (8) m (II), cmeayer yumrTh-
BATH yCIOBME:

N S (16)
P Eof T

Orcoza Haftnem:

&
02 10-F ) g (A S 1480,).
/- (- f‘)f;ﬁ@

Ecax yomosme, HakasaupaeMoe sTolt fopmymolf, okaxer—
cA Ooee CHABHHM 4eM dopuymoft (8) mum (II), To MX creayer
saMeHATs Qopuyxolt (I7).

Jns onpexeNeHMs yCMNEs B HONepevHOf apMaType THAKA
CcIeayeTr paccMoTpeTh ciyyad (puc.3), Eorza ero kpaff » pe-
2yIpTATE NOAMHEA OMYCTHACA M OKASANCHA SAXATHM IpDyETOM.Torza
nocIeAHMN, He HMepmmit BMXOAA W3-NOX NOKDHTHA, ORAXeT HA HO-
0 KaBneHEe, BemWywHa CHIH ZABNGHHA, NPHXOAAHAACH HA yia-
CTOK TopAKa mEpEEOM I M M BHcoTOM h , MOXeT GHTH MOZCYRTAEA

no fopmyne

a8 / "
(GG ity iy T

Yro0N HaflTH ycHaMe B cevYeHNE TOPAKA, HAAO NOAOBHAY

eunst 9° cnpoexTHpOBAT HA HanmpaBIeENe ero mosepxEocTH.ldocie
JaMEHH z:?o{‘ (s . qepes 84 w 2;4?5’ HMEOM:

(17)

N /

7= ; ps
(Efgb’ ' SM%E% *fﬁz’gﬂj”) (19)

(sl BRSO
' (Eh)(+2p"%)

145



Puc.3.Cxemarryeckult monepevunuft paspes ruCKOro
TOHAKS .
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HapocH HA8 MOBEDPXHOCTH MOKPHTHA YBEIWYHBANT 3T0 yCH=-
AHe, TAK K&K CO3/]apT AOMONHMTENBHYD DPaBHOMEPHO paclpeie-
JEHHYD HATDY3KY. [NA BWUYHCICHMA YCHIMA B 3TOM cayuae B dop-
wyze (I9) Bwecro { Haago nucarts

I+ Eduwly
7 larX

§~ =-o0pewHMi BEC T'pyHTA ,
rae §, = oOmemHH} Bec HaHOCOB,

{, = TONMEEA HAHOCOB.

Jeuana B monepeyHOM APMATYDE MOI'YT BOSHMKATH HAK M
B OpOROMBHOM, B pesynsrarte NMpOBMCAHMA Todaxa, [pH 3TOM MON-
HO NPHMEHATS MOTOX pacYETa AHANOTMYHHE DACCMOTPEHHOMY IR
NpOXOAEHON apwaTypH.

Hanpumep, mAMEA TopAxa &« = 40 M; mepura &5 = 80 u;
yron BEyTpeEHero Tpemms rpysra ¥ =30° ( % ¥ = 0,58);
ronmuEa acpansroporo Todaka 7, = 0,07 wu; TommmHa HaHOCa
HA NOKpHTHME 7, = I,5 M; Bacora A = 3 M; xoadduument
rpemns £ = Zp¥= 0,58,

o gpopuyne (II) moxuo maMTh, npu kaxkom ¢ mponer
6yAeT MepexpHBATHCA TDHAKOM:

! = Ml._ = [5.9 u,
8,38940,58+6,389

o ¢opuyne (I0) HaxOoAMTCR BeNWYWHA BTOr0 nMpomera:

Ix=2 J—(n.EE-B:E)’-qﬁ,I)‘ lp —0258:D3,946,1 _ 11 u.
\ (0,58:13,9)*~(6,1)?

o popuyze (I3) moAcYMTHBAETCA BEAWYRHA g

9 =(2,2=1,0)+0,07+(1,6~1,0)+1,5 = 0,984 2/

[lo popmyne (I) MoKHO HEHTH CHENY, BO3HMKADMYD B npn.gmnpﬂ
apuarype Ha I M ceveHNA TOHAKA:

I=0,58-0,984.13,9 = 7,9 7/um.
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I'pannna srolf cuau Oyzer paBEa:
I = njE“'“.Bﬂ'zﬂ = II|5 !,'-1

Oo ¢opuyne (I9) MOREO mMOACYETATH CMIY B NMONEpevYHOR apma
pe, NpExOZAmyDCR HA I M cevYeHNA TOPAKA:

le — 1 |
'\ oo (Gatios | o]

4

3.0,58s 777(160,56% ) = 9, 1,0 =/u.
77 (140,58%)
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E.U.BEIECKOB
PACYET YPANBCKOT'O [ONA HA CBAAX

lleneBoil BozmoGoftHHH mon, MAM nMon QgmeTruymHErepa (y HAC
YacTO HA3WBAGMHII ypanbCcKMM NOJOM), CGIAaronpMATHO BO3xeNCTBYA
H8 DEXHMM COMPAXKEHMA ¢ HWEHEM ObpedoM M BH3HBAR ¥ AHA MOTOKA
3a cOpOCOM TEeYeHHe B CTOPOHY COODYyREHHA, yAalifdeT OT HEro
BOPOHKY pasuMuBa. OOHT ECNONR30BAHWA YPAABCKOT'O MOAA MOKa-
3HBAET, HTO €r'0 NPHMEHEHME ABNAETCHA IKOHOMMYHBM cmOCOGOM
38UMTH COODPYXeHMA OT MOAMHBA CO CTOPOHH HURHero Grefa, Oa-
HAKO NPOERTHpPOBAHME HEJEXHOI'O MNoNa 3aTPYAHEHO Ma—3a OTCYT—
CTEMA METOAMKM ero pacveTa. [locnezHee oOCTOATENBCTEO MOXHO
00BACHHTS HEAOCTATOYHLM HCCHEeJOBAHMEM HEKOTODHX BOMNPOCOB pa-
GoTH Mona, B YACTHOCTH TAKOI'O0 ABIEHWA, KaKk TIMApOZMHAMUYECKAA
HArpysKa Ha NMARTY noxa,

JlaGopaTOpHHE MCCHEJOBAHMA, NPOBEJeHHEE B CBA3M CO
CTPOMTENLCTBOM YPal:RCKOIO moja Ha cOpoce J&HTCKOTO IHApOYa-
na,n03BONKMAM AOCTATOYHO THATENBHO M3YUWTH Ha MONENHM Harpyas-
Ky moToka., OCHOBHBAACE HA& DTHX MCCIEOBAHHAX, 4 TAKEe yuu-
THBAA MCCISAOBAHMA W NPEANOREHMA APYyrMX asTOpoB, Owia co-
CTABNEHA MSTOAMKa pacyYeTa YPalnsCKOTO [ONA Ha CBAAX C y4&-
TOM HATDY3KM MOTOKA HAa Hel'l.

BeaycnosHo, 4TO HEKOTOpHWEe BOMpocH pacdera TpedynT
AanpHelmel mMpoBepKE M yTouHeHWA. OZHAKC yXe B NMONYYEHHOM
BHAE MeTOAUKa pacueTa ZaeT BOSMOEHOCTE C AOCTATOYHOW cre-
neHbD HAZeXHOCTH NMPOEKTHpPOBATE ypanbckuil mon Ha cdpoce
COOPYREHUA.

B Hactroamelt craThe NMPUBOAMTCA PEmeHHE HavOonee Bax-
HHX BOMNPOCOB pACYETA M B KAYECTEBE NMpPUMEDOB AenaeTcA pacuer
nona Ha cOpoce JaHICKOI'0 I'MApPOy3Na M ONpEAENEHNE ANMHH BO—
AOCOR C YpalnhkCKHMM MOJNOM Ha cOpoce JlaMXOZXMHCKOT'O I'Mppoyana,

I. Onpenenenne ray0uHEN PACTONOXEHMA BOAOOOA W MAMTH
AoA8 MO OTHOWEHHMD YPOBHA BOAMW B HuKHeM Osnefe. /1A npasual—
HoWf padoTH nona HeOOGXOAMMO, YTOOM HAJ NONOM XAaBicHME OHNO
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HAXe, 9eM MOoj HHM, B npoTHBHOM chaydae He OyAeT NPOMCXOXMTE
J0ojcOoC BOAH H3~MNOZ NoXa B TPAHEMTHHE MOTOK HAj HMM, & Ha-
oGopoT, YACTH MOTOKA YCTPEMHTCH CBEpPXYy BHH3 4epes melb H
Mo7 NOMOM yBENWYHTCA DA3MHB TPYHTa HMXHEro Obeda.

OnuTH ¢ MOAEeNsD yPANECKOTO NONa NMOxaswsapT, 9T0 OC-
peZHeHEAR COCTABIADMAR HATPYSKM MOTOKA HA MON ABIAETCA .
p3pemmrBapmelt (aTo 03HavaeT, YTO AABleHEEe CHH3Y Ha NMON BuEE
YeM CBEpXY) NpH CONpAXEHMM C HMXHMM ObedoM, SATOMNEHHHM
NOBEPXHOCTHHM npuxxoM /I,2/. [pE HEKOTODPOM CHHEEHWH YDOBHA
EuERero Opefa, KOTZA CONPAXEHHE MPOMCXOAMT YXeé OTOIHAHHHM
MOBEDXHOCTHHM MPHEKOM, OCPEJHEHHAR COCTABAADNAR HATPYIRE
NOTOKA CTAHOBMTCHA cHIOM, HAarpyxammel mox ceepxy. Takum o0
pasoM, HamComee XemaTenbHMM FBIAETCA COMPAXeENe 2ATOMNeH-
HHMM MOBEPXHOCTHHM NpuEEOM. ConpAXeHHeé HEBATOMNEHHHM MpHE-
KOM MOXHO AONMYyCKATE JHEE B Y3KMX Npejenax Npe HeOONBNHX
pacxoaax.

CnegoBaTensHo, BOAOOOH ¢ ypankCKMM MONOM AONAXEH OHTH
pacnoroxen Ea Taxolf ruyomse A, (oMm.puc.I), 9TOGH mMpH
Gonpmux pacxozax (B TOM UMCNE NPH MAKCHMANBHOM PACXOAe) CO=
npAxeHde B HExHeM Ohede OCYMECTRIANOCH 3ATONNEHHHM NOBEpX-
HOCTHHM TNpHEKOM, MMHEEMANBHAA IMyOMHA BOAH HAZX BOZOOOeM NN
MaKCHMANLHOM pacxofe AOnNXHA OHTH Taxko#, NpH KoTOopoif npouec-
XOART Mepexoy OT HEIATOMNEHHOTO K 3aTOMNEHHOMY MPHEKY HpH
NOBMNEHAW YDOBHA BOAM (EpUTHYeckad GOpMA CONDAKEHHA).

HueoTcA pasnMuHbe OpPeANONEHMA XAA pPeleHHA BOMpoca 0
KPHTHYECKON dopue conpAXesms, W3 HMX MOXHO yRa83aTh HA yAOO~-
HYD AN MONB3OBAHMA W AADNYD AOCTATOYHO XOPOEHE DPE3yABTATH
$opuyny, npeacTaBALEYD COOON GOpMyny rEAPABANIECKOTO NpHX-
Ka, PHe Nepsaf B3aMMHAR INyOMHA €ro h’ npupammMBaeTcA K
rayOuHe MOTOKA B CEATOM CEUCHMM 34 BOZOCIHBOM h,., a BproO-
pafd BsauMHAdA IayOuHA h - Iy O0iHe ‘B HUXHEM Obhede OTHOCH-
TEIBHO YDPOBHA Bojpodom /2/:

j,_ﬂ-%! g—ﬂ' B(Iﬁ_:f_f (1)
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[lp BuYMcHeHMM Mo sTOM dopuMyne NMperBAPHTENLHO HAZAO
JIOACUKTATE KPHTHYECKYD TAYyOHHY NOTOKA R,. M IMyOHHY CEa-
TOT0 CeYeHnA ;ﬁt. KpuTkyeckad IAyOWHA NOACYHTHBAETCA IO

hopuyne:
3 i
b=y 5 2)

Ina onpexeneHEs IAyOMHH CKATOr0 CSYEHHWA MOEHQO BOC—
NONE30BATHCA YDABHEHMEM:

st 2 )
i 23 y“ i’l

rae 7; = CpeAHAA yAeNLHAfA SHEDPTHA NMOTOKA B BepxHeM Onede
(ana paccMaTpHBAEMOI'0 COODYXEHHMA HA pHC.I - ne-
pez BopoGofHO}t cTeHKOWt), OTHECeHHAA K TrOpH30H-
TaABHOM MIOCKOCTH CpaBHEHMA, NpoxoxsameHl depes
CAMYD HH3KYO TOUKY B CHATOM CEUSHHH;

{¢ - roafuunerT CROPOCTH BOZOCIHBE.

[lopepXHOCTE NANTH NOJAA JAEN8eTCA WIAR HA YPOBHE NOBEpX-—
HOCTH BojofoA MIK (nyume) HeCcKONBKO HUEe, TAK UTO 00pasyeTcs
YOTYN HEROoTOpOH BHCOTH [ , O BENTHUPHe KoTOpOTO OyleT CKA3a-
HO gansiie, [loBepXHOCTE MAMTH MOJA HA B KOEM clIyuae He ZOIXHA
OHTE BHIE MOBEPXHOCTH BOXOOGOHA.

2. Onpegenende ZAMHH BOZOGOA C YPaAbCKHM nonom. [Ipw
NOBHWEHWM YDPOBHA BOAH P HUXHeM Ohefe B MOMEHT Hayana 3a-
TOINEHHA MpHXKA OH NONXEH HAXOAMTHCH HAJ BOAOGOEM W MOJNOM,
HO He 24 NpezedaMy HX HHXe NO TeUeHHD.

Kak noxasHBanwT HaONDAEHWA, NpH BHXOJE NpHEKAa 3a I'pa—
HUIH MOJa DasMHB BOIW3M NMON8 SHAYMTENBHO BO3pacraeT, 3TO
o0BACHAETCA TEeM, UTO 30HA pa3jelia TPAH3IKTHOI'0O MOTOKA H
BalblNAa NpUXKA, ABIAACE MCTOYHMHOM MAKpONYyARCAIMH CHODOCTH H

AGBIGHHA, HI'DAET BHAUMTONBHYD pOJBb B pﬁﬂlﬂﬂﬂlﬂl&ﬂ CHJIE MO=-
JTOKA.

Taguu oGpasoM, NpH KpHTHYecKOd dopue cCONpRAEEHHS C
HHZHEM ObefOM ZONXHO BHMNONHATECA YCHOBME, YTOOH CcyMM&8 AARHH
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BOAOOORA f; y MHHH nona fm, M DHDHHH MEOH MexXLy HAME " @an
Ouna paBEA CyMMe DAcCTOAHHA OT BOAOCAHMBA A0 CEATOTO CEUEHHA
¥ BIRHH NpHXKA

f,fu-!-f"u“g"gn- (4)

s onpejeneHds AJMHH NPHEKA PEKOMOHAYETCH NPHMEHATH

dopuyny /II1/: e
e, = 103 4 [/, -1]*" 5)

TAe 4McnO QpyAa ANA CEYEHHA, pPACTONOXEHHOIO HENMOCpPeACTBEHHO
nepea MPHEKOM. lipe aTOM HAZO YYNTHBATE, YTO B HameM CHy-
qae ﬁ = f:c - QOpMyNIH ANA oNpeAeleHHMA PACCTOAHMA A0 CEATOIO
CeYEeHHA HMMEDT HECROABKO OTIHYADEMHCA BHZ B 3ABMCHMOCTH OT
THNA BOAOCNMBA W MOryT OHTE HalfileHH B COOTBETCTBYDEMX MOCO-
omax /I0,II/.

3. Onpepenense ZAMHH NIHTH NONE M EMDHEN HEOM MEXLy
KOHIIOM BOZOGOA ¥ MIHTOM YyPamBCKOTO NMONa, & TAKXE BHCOTH
ycTyma, KOTOpHR KOHNEeBaA MAHTA BOZOGOA o0paayeT Hajg MAKTON
nona, Ha nrmrepaTypHHX HCTOYHMKOB /3/ M3BECTHO, UTO W3MEHe-
HHEe FAMEH NONA B JOBONBHO EMDOKHX Mpejelax NMan0 CHASHBAGT-
cfl HA KayecTBe ero paloTH. JTO CAeAyeT NOHHEMATE TakK, 4TO
paccTORHME OT HH30BOTO KpPaf noia X0 BODOHKM pasuiBa, Hag M
BEIMUWHA €€, MAN0 H3MEHAETCHA NDH MOMEHEHHM NIUHH NoNa B
3HAYHTENBHHX Npefelax. S3TO OONOKEHMEe MOZTBEDAANOCE B HANMX
NPOBEPOYHHX OMUTAX.

CnezoBaTelAbHO, ANMHY NMONA MOKHO BAPHMPOBATE B HEKO—
TOpHX npejenax, coONNAAR NpPH STOM paBeHCTBO (4), T.e.,yanm-
HAfl UNM YKOpauyMBaA MON, HAAO COOTBETCTEEHHO YMEHBEHTE MIH
YBENRUMTE AAMHY BQAOCOA. OfHako HaudoAee pacnpoCTpaHeHa
KOHCTPYKUMA nona, BHpaGOTAHHAA NMPAKTHMKON, AIMHA KOTOpOro

Eniu.q = {1.4"':[.5} r'l' {.6.}

a8 Py

3
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BwpEsa meax "™, RAX M ANHHEA noAa, MOXET MOHATHCA B HEKO=
TOpHX Hnpepenax Ges SaMeTHOrO yXyAmNeHMA ero padord. Ha oc—
HOBAHER NPOBOAGHHHX OMHTOB M HATYPHHX JaHHHX, 8 TAKXe yUM-
THBAA CBOAGHNA WS ANTEDATYDHHX MCTOYHMKOB, MOXHO DEeKOMEH-
AOBATE NpH

T{ 5Eu E-DQIT;
(7)
T>»5u a=0,05T

O0wgmo mmpmEa mexm pezaerca 0,2-0,3 w. Bucora yeryma " & ™
GepeTcA WIN pABHAS NMDHHO NENH,HIM HOMHOTO MOHBNE

€= (0,7-1,0) a. (8)

4, Hecymam cnocoOHOCTH CBAll yPANBCEOTIO MOJNA C yue~
TOM TEAPOAMBAMHYECKO}) HArDYSKM. AKTYANRHYD HATDYSKY HOTOXA
Ha NMENTY noma OyjAesM BANECHBATE B BMje:

Ptap =P tpaP, (9)

rme P - OcpexEeHHAR COCTARNADMAR HATDYBKH;
aP % AP =~ MaECHMENBHAF ¥ OCPeEEEHAR MyALCANEOHHHE
COCTABNANMEE HAT'DYSKM MOTOKA;
A= 1,5-2,0 = xosdpuuuent 3anaca HA HEIaPMOHNT=
HOCTH KomelaEwik.
PacuerHOe CONpOTHEIeHRe BEcAYelf cBRam, padorapmei
Ba OCEBYD CXEMADNYD HATDYSKY, /F, ONpejenfeTci mo CASAyR-
melt dopuyne /8/:

P =km[ﬂ"-!-‘ +ul f;"t’;], (10)

L
rae

R - mopuarwpEOe compoTHRNEHHE TIDYHTA OCHOBAHEA B
MIOCKOCTH OCTDHA CBAH;

F - miomags mMOMEpeYHOrO CEYEHEA CBAN;

i = mepHMeTp MONEPeYHOro CEYEHMA CBAN;

f: - HODMATHBHOE CONPOTHBIGHRE ¢ -I'0 CNOA IPYHTA

OCHOBAHMA MO COKOBOM NMOBEPXHOCTH CBAM;
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f;- TOAWKHA & -T0 CNOA T'PyHTa, COMDHKACADNETOCH
¢ Ooxopoff MOBEPXHOCTED CBEM;
.é‘ - KOapPHUMEHT OXHOPOAHOCTH IpPYHTA, IDPUHHMAC—
wuik % = 0,7;
m - RODpPPMUMEHT YCNOBWHE padoTH, MpHHMMAEMH|I H2-3a
nojBOAROro noxoxeHusa ceat m =0,5 /9/.
Jns TOoro, 4TO0H yYecTh BAMAHMEC HATDY3KH NMOTOKA HAa He—
Cymy® cnocof0HOCT: cpaifl, BOCNOXB3YyEMCA NOoHATHEeN 2PPeKTHBHOIO
kospfunuenTa Tpeumd /3,7/. dbpfexTmBEHH xKosdiuuMeHT TpEHMA -
870 KoopfMOMeHT, KOTODH{ JONXeH YUMTHBATHCH ODE BHUMCISHHM
CHIH TpeHHA, BO3HNKADmE} OpH ZABMUXGHHM Tela, eclM HA Hero,
MOMEMO APYI'EX cla, JelicTByeT HomeOaTelbHad Harpyaka.
[ipmEE¥afA BO BHEMAHMEe NYABCAOHOHHYD COCTABIADNYD Ha-
FPYBKE MOTOKA HA MOHTY noXa (BepHee ee REDTHRKANBEYD COCTAR~
AADMYD, HMEDEYD HanpasleHwe BAONE OcH cBau), sdpexTHBHHM
roaffunHeHT TpeEMA MO COKOBON MOBEPXHOCTH CBAH HAf0 CYHTATH

papHHM [3/:
oP
fo=1[1- ;}“) (11)

rae f = KO3PPWMUMEHT TPEHHWA MDH OTCYTCTBMM KonedaTenb~
HOfl HArDY3KN;
¥ 9acTh MyAbCALMOHHEONR cocTaBAfAmmel HATDY3KH,NpE-
XOZRmAACA HA OAHY CBAD,
N - HOpMANBRHOE AaBleHUe Ha OOKOBYD NOBEDPXHOCTH CBaM.
: byzem cuMTaTh, UTO HOpMATHBHOE CONpPOTHEIEHMEe TDYHTA
no GOROBOM NMOBEDXHOCTH CBaM { " usmenser cBOD BENHYHEY NpH
HANWYHHM KonedaTenbHOM HArpy3kW no Takoff xe sapucEMocTH (II),
EaK ® EKoapfuumeHT TpeHMA., ITO He COBCEM TOYHO, TAK KAK HOpMa-
THEBHOE CONpDOTHBIEHME ONpejaeansercA, Kposme xoadpduumenTa TpEeHMA,
eme HODMANLHHM JABNEHHMENM HA eNMHENNY maomaxad OOKOBOH# nomepx-
HOCTH cBaH. Hopuanmpoe ZaeleHMe, NMPOMOPOMOBANBEOE

2
f} (#f 2 —:—) AONXHO TAKKE H3MOHHTHCA NPH HANMIMH BHO-
pamuit, yMerbmavmux KosdfuuMeRT TpPeHMA IpYHTA tj ¥ . OzHako
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ZNIf SAMETHHX W3MOHEHHH ZaBNOHMA HEOOXOZMMO, UTOOHM BEGpAINE
ORa3anM CBOEe BIHAHEEE B CONBmMOM MACCe T'DYHTA H HA SHAYM~
TONBHOM DACCTOAHWK OT CBaW. Kpowe 3TOr0, HOPMANBHOE JAABNE -
HHe OpH STOM yBENMUMBAETCA M, 6CAN MH NpeHeCpexeM STHM
YRenHUeHReM, TO 3T0 Nojier B samac Hecyme#t cmocolHeCTH
CBau. :

lleficTBRTENBHO, @CHAM NpM BO3PACTAENM BEATPYSKR 0 P
or 0 go @ P-'f-""' nnmmun! TPOHRA TPYHTA YMOHBENAETCHA
or f o 0 (monHOe pasxExeHHe I'DyHTA) H HODMANBHOE J8
JeHWe HA eNUHMIY GOKOBON NOBEDXHOCTH YBEARYHBAeTCA OF

bl L‘}*" (ﬁ"—- -11 ) 70 y£i, T0 HODMATHBHOE CONDOTHENGHH®
n0 GokoBOM mopepxmocTH cBam £ ymemsmures of {76 ts'l/"""

Zo 0 HEe3aBMCEMO OT TOI'0, YyYHTHBASTCA NPH 3TOM HSMEHEHNE
HODMBABLHOrO ZABAGHMA WIM HeT. TONBEO BO BTODOM CIydYae mpo-
MOXYTOUHHE 3HAUEHNA f" MOXZy STHMH KpajEMMM OyAyT He~
CKONBKO MEHBmE,

JUuTHBaA CKa3saHHOEe, HECYMyD cHOCOOHOCTH CBaW OPpH
HBNWYHH KonedaTeNbHOft HATDY3EKH CAEAyeT ONpezelddT: mo gop-
Myac '

A e T L LR

AL
+ugfie)-3 tnst L5 km (RF e uS 4, )- TP,

e R," - HODMATHEHOE CONDOTHBAEHHE I'DYHTA OCHOBAHHE
P MIOCKOCTH OCTPHA CBAM NPH HANMYMN Koxela—
TONEHOE HaArpDY3RE;
kmu 't - {17 = chia TpeHMA MO GOKOBOK MOBEPXHO-
CTH CBaW B mpejenax ¢ -ro cIOA TpyHETA,

LJP. =P
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fopuyda pacueTHOTO COMDOTHBIGHHMA CBam HA
pagne Fp oramuaercs or (I2) TeM, UTO B CKOOKAX OTCY™'
CTBYyEeT NepBOE craraeMoe.

Ha ocHOBAaEMHM M3NOEEHHOT'O MOXHO CZenars CAeZyDmMH nu-
BOZ.

‘YroOd yuecTh BAMAHME HATPYSKM MOTOKA Ha TY YACTH He-
cymeil cnmocoGROCTH cBau, HOTOpDad OMpeAenfAeTcH TPEHWEM Mo Go-
ROBO{l €e NMOBEPXHOCTH, HAJO NMPHIOEMTE K Kaxjojff CBae nola CH=-
N1y, DaBHYD MO BEAMYNHE JHONE MYyABCANUOHHOM HATDYSKM, MpAXO-
AfmeficA HAa BTY CBAD M HAMpaBlEHHY® B CTOPOHy MPOTHERONONOE-
HYD CHIEe CONpPOTMBNEHMA cBaM. HHeYe roBopa, k NAMTE nNoNa Ha-
70 MPUNOXMTE CHIY, PABHYD N0 BeIWUMHE NyNbcagHOHHOW cocrap-
napmedt BATpyakM noroxa aP ., YumTuBAA HEOOX0ZMMOE HAMDARNE-
EMe 3TOW CHIH, BCD HarpyaKy noToka Ha MANTy moia B cayvae
paGoTH CBall Ha cEaTHe HANO0 CUMTATH DABHOM P -aP , a npm
BHIEPTHBAHNK X - P + AP .

uc'rnu:nﬂ eme pemETE: BOMmpoc of unpenmum BEAHY M-
uy R npu HANMUMM KOmeGaTeNBHOW HATPYskm. R ANA cBaM,
HMepmelt KBaZpaTHOE MONepevHOEe ceueHWe, MOomer OHTHR MNOACYM~-
TAKO MO CHEAYDmEMY NONYSMIHDHYECKOMY ypaBHemup /9/:

R"= 7 (EAg +998/7), (13)

Irge  * = OOBeMHHll Bec I'pYHTa;

€ - my6uEa norpyxeHMs cBam;

B - croposa MOMEpevYHOT0 CEYEHHA ChaM;
Ng M A%~ KOOpuIMERTH Hecymed CTOCOCHOCTH.

KoaffmuuedTy necymell cnmocoGHOCTH - 370 GespasMepHHe
BeNHYMHH, KOTODHE 3ABHCAT TONBKO OT yIMa BHYTPEHHEro TDEHHA
IrpyaTa 4 , XOTA AHANMTHYECKOI'0 BHpAEeHus AAA 3TOH 3aBMCH-
MoCcTH HeT. [loanayAck onpepencHHHMW npHevaum, KOSPPHIMEHTH
OunM BHUMCTEHN M HaHeceHw ®a rpajmx. Jns ompezenemns Ry mazo
MPHHMMATE BO BHUMAHME He AEUCTDMTENBLHOE 3HaYEeHHME Yria BHYT-
PEHHET0 TpeHMA ¢ , a ero sjderTusHOE amayenue ¢, , Koropoe

157



MOXHO HafiTH M3 COOTHODEHMA:

o1 (1- 2)ar=(- L)gy, @

rme  oly - pasrpyxanmee Bec yCKOpeHWe, lepezaBaeMoe rp:m-
Ty B INOCKOCTH OCTDHA cBafl momom; '
ff = BEC MNoJua.

2« Onpezenenme Beca nona M ANKEH cBalfl. Bec noxa m
sarnyOnesxe cBail (a crezopaTensHO, WX ZIMEA) ONpEZENADT |
JCTOHYMBOCTD NONA NPH ONPORMAHBAHKM €r0 OTHOCHTENHHO PDYHTA.

Byzew yuarupats aeficTBMe Ha mon cheAyomux cui (pHC.I):
Beca mona ¥ , Aarpysku motoxa P -~ 4P @ conpoTHBIGHWA CBE |
HA cxatue f umn P+ 4P W conporMsNenus cBaif HA BHAEPTE-
BaEMe Fp B 3ABMCUMOCTM OT TOr0, NPOMCXOAMT NPH OMPOKHAHBA-
HHM nona sarryCneHue cpalft wiM, HA0OOpDOT, MX BHZEPIHBAHHE.

Onpezenan BemuunHy KOsjjumMeHTa sanaca ycToWUuBOCTE
nona ANf pasyiHYHOTO MONOXEHHA OCH ONPOKMANBARHNA, MOXHO yOe—
AMTHCA, 9TO NWEHMMANBHOE 3HAYEHWE OH NDHHUMAET NpH NPOXOXIe—
HEM OCH uepes rpajtHMe mapy cpail (Ha puc.I uepes Touxky A
WIH B MepneHAMRYNSADHO MAOCKOCTH uepTexa). B KaxoM M3 sThX
ABYX clyuaeB KoadJWnmeHT samaca GyZeT MMHWMANBEHM, SABHCHT
OT Beca nona. Ecam OH zocraTroyHo Gonsmo#f, TO 8TO GyAeT B nep=
BOM cnyuae (OCEH NPOXOAMT Yepes TOYKy A), ANA AeTKOro noxa -
BO BTOPOM (OCH MPOXOART Yepes Touky B). [pm aToM OmpoxmaNBa- ;
HME B OOOMX CAYYafX AOAXHO MPOMCXOAMTH [0 YACOBOH CTpenKe,
YTO CBASAHO ¢ NPHAOXCHHEM aKTyanbHOW HAarpyskm Bume (mo Ham-
PABNEHED TeUeHHA) CepefHHH MONA.

Bupaxenma anta xosdduipenTa sanaca yCTOUYRBOCTH
mora c6poca BaHrCKOro ruzpoysia, Kaxgas NINTA KOTOPOTO yora=
HOBIEHA HA WeCTH cBafAX (pHc.I), B ABYX yKABSAHHHX CIYYAAX ﬁr-
IYT HMETH BN

(F-paB)-AC+2F, (48+ -;? (15)

Ky =
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(B +paP) 8¢ (16)

K.=

YuuTHBaA, YTO COMDOTHBJAEHHA CBAll 3aBMCAT OT MX 3a-
rnyCnesuda, HETPYAHO BHAETE, YTO YCTONYMBOCTE NMONa B OGOMX
CIy9afX MOXHO o0eCnedYHT:H, BADBMDYR B ONpejeNeHHHX Npejenax
BeC nona ® ANMHY cBaif. [lpm 9TOM cymecTByer MWHMMATLHASA
AINHA CBai, MpH KOTODOM eme BOBMOXHO 3TO0 CHENATEH.

MuHMMansHOE 3arNyCGneHne CBajl ONpeZeafeTCA CHeAyDmEM
0Gpa3oM,.

Sazapunck eamuurot Ky=K,=K us (I5) u (I6),
BupexaeM Bec noma J yepes ocTanbHHe BenduMEM, [JOCKOMBKY
BCe OHM, 38 MCKIDYEHHEM DACUETHHX CONMPOTHBIeHMil cBait A2
n Fp , 38BHCAMMX 0T BEMMUMHM 3ATMYGNEHHA CBAM, HAZO CHM-
TaTh M3BECTHHMH, TO Bec moxa < OrasHBaeTcA QyHKuMed e~
rayonesnn ceal € . Bepa pasauunne suavenms € K NOACYATAB
npeaBapurensio 22 w £ , crpoun zse rpajuka ¥ = ¢, (£)
R f. {n‘f ) (puc.2). Touxa mepecevyeHws rpaduxos ompe-
AeNfleT MHHMMANBHOe 3arnyOnende cpalt m oTeevanmuit eMy Bec
nona., JAEEY cBafl He OCA3ATENRHO AGNATH MMHMMANBHON. YcrToi-
YMBOCTH NoXa GyAeT oecnedena mpu AwGoH nape sHavemup &
" 4 s COOTBETCTBYDEMX TOUKAM BHYTDH M Ha TpaHuue oGNacTH,
KOTOpaA OrpaHWYeHa rpajMKaMm W pacnoloXena BNPABO OT TOYKH
nepeceueHHs UX (Ha pHc.2 3amTpUXOBaHA). OAHAKO pANMOHANEHO
0paTs IMNG Teé 3HAYEHMA, KOTOpHE COOTBETCTBYDT TOUKE MEpe=
CeYeHHA rpajukoB M TOouKaM rpajuka, OTPaHMYABANNETO YKA3AH-
HyD o0necTd CHW3Y. Jlenaa ANMHY cBall CONBNE MEHMMANBHOMH ,MON-
HO MHOTO COKOHOMHTE B Rece-nona,

I'padmks HA pHC.2 NMOCTPOEHH ANA HATDY3KM MOTOKA,yCTa-

HOBNOHHOM HA OCHOBAHMM NOJENBHHMX MCCHefoBaHMi: P vaP =18,20%

46,86 Tommn, (2 =I1,06-2,70 u,
Huxec npuBefeHH GOPMyNH, KOTOPHE JADT BOSMOEHOCTH ANH
pacuyeTHOro ciayvad ODPMEHTHPOBOYHO OLEHMTH HAarpysKy NOTOKA.
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Puc.2.l'papuuecknit cnocol onpejeleHHA 3arnyGneHus
cBalf ¥ Beca yDanbCKOT'O Mola NpH YCHOBHM ofec-
NeYeHUA HEOOXOAMMOI'0 3anmaca ycTolumsocTn.,
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rpe 7 - oOreMHH}l Bec BOJH}
4 - yneasmulf pacxoa MOTOKa;
ﬂ,— ray0uHa HuXHero Oreda Hap BOAOGOEN;
Froaa = MIONAZE MIMTH TONA,

aP = (0,3-0,5) P (18)
Paccronnue CD (puc.I)-C2 = (0,3-1,0) AD (19)

9700H EaliTH HeOOXOAMMYD ANMHY cBail, onpeensms ux 3armyCne-
H#E, HaX0 3AAThH BO3MOXHOE OTONEHHEe cBal. Er0 MOEXEO yCTAHO-
BHTh, NMOCTPOMB BEDXOBO} OTKOC BODOHKM pasmuBa., OfHAK0, yum-
THBafl, YT0 TOYHHX Cnoco0o0B ANR PTOTO HeT, HANO CYMTATH OO—
7iee¢ DAnMOHANBHHM = MPHHATE AAR PACYETOR HEKOTODOE MAKCHMAINE-
HOe BO3MOXHOE oroneHMe ceaff. Ha OCHOBAHMM McchexoBaHMil MO~
Zenelf mona ¥ HaTYPHHX NSHHHX MOKHO CYMTATH, YTO NMpPU HOPMANE~-
HOW padore nona OHO He mpesumaer 2,0-2,5 M, cuMTas OT Bepx-
Helt mnockocTH MAMTW nona. C Apyrojf cTOPOHH WIEECTHH CAyYau,
ROraa no KakuM-TO0 NpuuMHamw HAOAOAANOCH OTrONEHMe CBai, npepu-
mammee yKasaHHoe. )

Tax, Ha xaracrpojuueckom cOpoce DEEOCYDXaHCKOI'O BOXO~-
XpaHunuma BOZoONa3aMu Ohia MIMEpEeHa I'NyOMHA BODOHKH Yy HM30BO-
ro kpad nona rayCuHoM 3,5-4,0 w (oronexse cpalt mpu aToM
Ouno 3,0-3,5 u). MoaToMy Hajmo peROMEHAOBATEH, OCOGEHHO MpH
MPOEKTHPOBAHMM TOAA ¢ HeGONBmOM ZAMHOH cBall, ONH3KOW K MUHM-
ManBHOH, KOrjla HaMOoNee OMACHO HeyYTEHHOE AOMONHUTENBHOE MX
OT'ONEHUE, NPHHAMATE BOSMOXHOE MAKCHMANLHOE OoroneHMe csBalt
Ao 3,0 = 3.5 u,

Onpezen¥s anmmy csaji ¥ Bec nona, HAJO NPOBEPHTH
YCTOHUMBOCTE €ro ¢ OTCEeKOM I'PyHTa Ha CMNON3aHWE B BODOHKY
pa3Mupa,

ITIPIMEPH PACYETA
I. Ypansckuit mon Ha SaHICKOM IEApOYyalne.
Ha BoxoGoe cGpoca BaHICKOrO THZpOysNa MMeeTcA BOXO-
Goluan crenka (cM.puc.I), YCTpPOMCTBO KOTOpOM AANO BOSMON-
HOCTH Kak YMOHBOMTS AAMHY BojgoGoWHON wacTm cGpoca, Tak M
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pacnoXOXETh BOZOCGOM Ha Golxee BHCOKOH OoTMeTRe, BumcoTa cTeH-
K Nn=2,2 l, MaKCcHMANBHH{ yAGNBHHE pacxop NmOoTORA
?, = 12,5 ¥ fcul.

BogoGoR pacnmonoxed Ha TAKOH OTMeTKe, 4TO Nocne nepe-
$opMmpOBAHHA HMXeAeXamero pPyclla PeEM OXHZaeTcH ‘fl,,- 4,47 M.
CEagaxa npopepMu, JOCTATOYHA MM IAYOMEA DPACNONOXEHHA BOJNO=
GOR NpPH OTCYTCTEBMR BOojoCofinoff cTEeHRH.

o gopuyae (2) £, = Y P ;
J81 < [

YUnTHBAA, YTO NMepex BOXOCHMBOM /, = 8,5 M (®8 mpoexra), mo
ypasres®n (3) mHalimem %,

11.125%
.-E-.?,l:r- 095% 4%
Harosen mo dopuyae (I)

; Ke=115a

.!';s"-){,f-

f:'-"

[locne nepedopuMMpOBAHENR IAYOHEA f;-,, OyaeT HeAOCTATOYHA: HYE=-
HO 4,95 m, OymeT 4,47 M.
Taxknd 0o0OpasoM OpoBepeHA OPABHILHOCTH MPHHATOR IIyOE-
HH PACTONOXeHMA BOXOGOf, [IpH MPOEKTHDOBAHME TAKOW NODAZOK
pemeRNs moTpedoBax OH ANA ONpeleNeHHA HEOGXOAMMOH OTMETHM
BOA000A Mo M3BecTHHM OTMeTHaM v HIIT' ¥ v I'HE mpeMeneHnA ume—
ToAa mopdopa. [losroMy mpM NMPOEKTHMPOBAHME COODYXeHHA pacuer
CHeAYST BECTH B TAKOH mocaeposaTensHocTH /I2/ (anAa npumepa
B3AT TOXEe ypanbcEENR nmox Ha cOpoce SaETCKOr0 TMAPOY3Na).

I, lpeneCperas CROPOCTHD NOAXOA8 7%, HAXOAMM Mepenaj
Ha cOpoce:
Z=vHl - 'vIHb = 358,7=355,0 = 3,7 M.
2. BuuNcIAeGM OTHOCHTENBHHH mepemajp:

.2 el
( 52}., ‘m 2.6 1,42
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¥ no rpaguxy ¥ 6 /II/ onpenensem §,= 335,
5., Baan &, , ompejeasneM

T, = §,- h, = 3,55%2,6 = 8,7 u.

4, Jlanee HAXOZAMM THyGHHY, BSAMMHYD C IMyOGMHON B cxaTom ceye-

HAH
i
fiw T w2 =837 m50iu.

5. Hcxomas oTMeTka BOAOGOA OyAEeT paBHAa
Yea= UTHE = A = 355,0-5,0 = 350,0.

YuuTHBAA HANHYHE HAKNOHHOW 4YaCTH BOAOOOA 38 BOZOCAH-
BOM, pacueT B 3TOM clyuae clenaH.aump npROIuEeHEHo. Hak ero
crenaTs Oonee TOYHO, (OyA€T NOKa3aHO HA NpuUMepe cOpoca QaMXOk-
EMECKOTO0 rujpoyana. OpHako pesynsTaT Gonee TOYHOTO pAcYeTa
OKASHRAETCA OAMAKKM K MOJNYYEeHHOMY M MDHBOJMT K TOMY Xe BHBOZLY.

MocuoTpus, Kax OOGCTOMT Ael0 NP HATWYMM BOROCOWHHOM
CTEHKH. YCTHHOBMM BEAWUMHY 7; nepex cTeHxoli., AnA aToro,npez-
nojarag, 9TO CTEeHKA padoTAaeT KaK HE3ATOMNEHHH{ BOZOCHHME NpAaR-
THYecKoro npoguzns, onpemensem Mo

-
H __.( 9 )';r_ 12,5 K o,
* | 6, Emizg 93y Vo q8s) ~ 1
Torna T, = H,-i-;t = 4,142,2 = 6,3 M.
I'ny6uEa cxaToro CeYyeHus ﬁt no ypasseHno (3)

g
6,3 = h, + Z_; h=TI

lo dopuyne (I) rayouna {w v

Pacnonozersue BOZOGOA MO PAYOHHE MPABMNIBHOE.
Onmpexenum AAMHY BOZOGOR C YPANBCKAM MONOM N0 paBeH-

crBy (4). llo dopwyne (5)
- 10.3-1,41[ (-’ff-)a- f} = 21,15 u.

ald

163



PaccToRHEMEe XO CEATOIND COYEHHA

=0 +x =§"+Vr4(,’,,,43”‘; =gf+f3?&f(;ﬁ,¢;.

TOrZAa
Cravl,,, =21,15¢5,57 = 26,7 M.

B Harype Ha cOpoce JaHICKOTO TWIpoys;na aT0 paccTol
OCHOBAHMM MOZENBLHHX MCCHegoRaBHifl OHNO BHMOAHEHO

16,5+0,3+49,0 = 25,8 u.
Inusa nona mo Qopuyne (6)

€., =(1y-19)T =1y =197 - f; )=(34-19(%- 4’

limpuHa menm mo (7)

a=0,0x T =0,05x6,I = 0,3 u.
Bucora ycrtyna mo (8)
€= (0,7-1,0) & =(0,7-1,0)x0,3 = 0,2-0,3 u

B maType BHNONHEHO gﬂ,“ =9,0 M3 a'= 0,3 M; € =0
[lo nepBOHAYANEHOMY NMPOEKTY EeNe300eTOHHAA IAHTA NOA
9,0x10,0x0,25 M zonxHa Owne yCTAHaBAWBATHCA HA Y6T
cBARX AnWHOM nmo B . BunoaHen OuMA NON MO M3MEHEHH
exTy: kaxzaf madra nona 9,0xI0,0x0,5 m Ouma ycraHo
Ha mecT¥ cpafAx pauHof I2 w u cevendes 0,35x0,30 u,
OuennM ycrofuwBoCcTh nola B OGOMX CAYyYaAX.

Mo popuynau (I7) n (I9) maxozmu P, aP u CD
Az F,

ﬁ - ﬂtﬁ.lll E_._S * BFIU = 1?.? Tﬂﬂ!ﬂiij
2+9,81+4,5%

aP = (0,3-0,5) 17,7 = 0,4+17,7 = 7,08 TOKHH}
(D= (0,3-1,0) AD = (0,3-1,0) g = 0,9-3,0 M.
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Opurss K, = Ky = 2, no gopuyne (IS) u (I6) ana nepsoro ma-
puaHTa mona umeew ¥ =2P u ¥ = 127,4-4 P , mua BTOpO-
ro papuanTa nona - Y =3P n Y= 27,4-6 P (CD npuns-
TO paBHMM 3 M). JaBan pasnuudne suayesus €, cTpomM rpadMrm
(puc.3). [lo Touke mepecevenus IpadMKOB HAXOAMM, YTO B mep-
BOM CIyyae MMHMMANBHOE 3arnyCnienue cmpait 6,3 M, O0TRyAa Heol-
XonuMaf pneHa ceail okono 8 m. Bec mona npu 3TOM jonxed CHTH
71,5 7. Tak Kak Bec nmoia npoexTapoBancs (2,4-I,0)x9xI0x0,25=
=31,5 7, TO sarnydnesse ceait Hamo OWno ofecneuurs 9,5 M, JLuA
96r0 Hy®HH CcBaW OKONO I2 M. CnepoBaTenbHo, NO MEpPBOMY Ba-
PHAHTY nona HYXHHW KospduuMeHT 3anaca ycToluMBOCTH He Own Ok
oGecnevYeH.

llo BrOpoMy BapMaHTy NOXA MHHMMANEBHOE 3arnydmende cpall
4,1 M ® HeoOxopmwan MX AnMHA OKONO 6 M. Bec nona mpu aToM
Aonxes Outh 80 T. Tak Kak Bec nonma B atoM ciyyae paseH 63 T,
TO HEOOXOnuMOe 3arnyGnenme cpall joaxmo OHTH 5,5 M (puc.2).
Cnexoparensso, AnMHA cBai ZAocTaTOUHA 8 M. YeTOWUMBOCTE
COOpDYREHHOI'O nona cbecneyeHa ¢ CONBWMM 3aNACOM,.

2. Ypansciuit mon Ha JaMXONEMHCKOM TMApOYsae,

BonoGolt cOpoca JlaMxozZMHCKOro FdZpOyaNa BHMOAHEH C
YRJIOHOM m = 3 Ha anwHe I3,5 M W jmanee Ha ANMHE NHWE 2,5 M
POPHBOHTANEHEM (DHC.4).

Pacuernnff wamop naz noporow cGpoca - 3,6 M, pacyer-
Haf MDOMYCKEAA CNOCOOHOCTH MAoTHEH - @ = 350 w3/cex.

CTpoMTeNBCTEO IMApOysNa OWAO 3aKOH4YEHO B 1955 r. B ne-
prog I956~I1958 rr. KaRAX-AHGO HADYWEHHH B SKCOAYATAUMH coopy-
XeHWA He Ouno. Pacxoj He NMPEBHEAN PacYeTHOrO W HAMOD HAj Mo~
porou mopnepxusanca 2,0-3,4 M, B neTHMit nepMonm MoOuUTH Beck
Pacxoa cOpacHBaiCA 4Yepes MAOTHHY B HMXHMN Oned. HecuoTpa Ha
MOCTYNAECHHE HAHOCOP B HUKHMl Ghed, B HeM NMpPOMCXOMMA OCmMH
PasmuB, KOTOpHH ¢ I956 r. mo I959 r, Bu3BAN CHMXEHHE DPODH-
3oHTa HB npuausurTencHo HA 2 M. B pesynsrarte aroro TUApABI K-~
YecKud NPUXOK BHEEX 3a NpefieNH NoNA HUEE N0 TeueHun.B unne
1958 r. BCmIMNa wacTh HACTHAA Nona wa Opepen ( & = 24 cu),
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KOTODH® NPHKPENNANMCE K Xene300eTOHHMM HACAAKAM METANNKYE|
KX TpyduaTuX CBail NpE NOMOMM CTEDEHeH M3 KpDYraoro xeneza
( # 16 um), 3sanKepeHHHX P XeN6300eTOH. Pa3pus cTepxHel
KPenneHMA OpoM3omen OT BMOpaUMil, BHIBAHHHX nynbcauuell Ha-
IPY3KR NMOTOKA Ha noA. [locne apapEM MON He BOCCTAHABIWBANC
H OWn 3aMeHeH Oolee KanMTANEHOM KoHCTpyxumed, JAnuHAa BOZO-
G0fi C YPaAbCKHM NONOM AAA HAOADZABWETOCA CHMXEHWA YDOBHA
OKa3anmachk HeAOCTATOYHOW AAMHH,. JTO MOXEO YCTAHOBMTE, NOX 'l
TAB HEOOXOZMMYD HX AXMHY. Pacuer ycHOXHAETCA TeM, 4YTO 4ac
BOANOOOA He ropusoHTranbha. [Ipexze Bcero Hago MOCTPOMTH KpH=
BYyD cnmaje H2 HAKNOHHOH 4YacTH BOAOGOA, MNOABSYACH YPABHEHHEM
HepaBHOMEBPHOI'O ABMXGHHA BOAH B OTKDHTOM NPH3MATHYECKOM DY
Je ¢ NpaMEM yxaoHos zEa [11/:

& 3
1—_-5 =)= -(f-/}[r(p,; -Yf?fy*
rae ¢ = 0,316 - yRIOH ZHE BOZOTOKA;
L- 0,36 m- HOpManbHafd INyOwHa (onpefenseTca MOACO=
pou no cootromenwn K, = w,C,J/R, wm
¢ nomomsyw I'paduxos;
- MIRHA DAacCMATPMBAEMOI'0 yYacTKa NMOTOKA;

2"" - OTHOCMTeNbHAR IAyOMHA;

e rd
Y= *'z'rf;

fna aT0ro MOACYMTHBAETCA KDHTHUECKas IAyOMHa, KoTopag ycra-
HABIWBAEGTCA B BepXHed wacTM BOAOTOKA:

A ::JIH.E;—E =T}m =181 4
x F ;ﬂ' ’

JarTeM, B3AB HECKONEBKO PAYOMH MeHBWE KPHTHYECKOMN, HAHMO MOz-
CUMTATH COOTBETCTBYnuMe paccromuus £ .

HawweHEmaA M3 BIATHX IAYOMH AOAKHA OHTH TAKOH,YTOOH
OHA OKAZANACH NPUONMAMTENBHO B KOHLE HaKmOHHOW 4YacTy BOZO-

0ofA.
[lo pesynpraTam BHYMCNEHMH, KOTOpDHE He MPHBOAATCHA

3xech, MOCTPOENA KPHEAA CNAja HA pHC.5.
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3areM HAZO0 MOCTPOMTH KPHBYD BRAMMHHX TIYOMH THADAB-
AMYeCKOTD NpHEEA, [JIA 3TOr0 BHUNCIAEM IIYOHHM, BIAEMHHE. C
IAyOMHAME A8 KDEBON chnaza M ANMHH MPHXKE.

JnA BHUMCNEeHMA B3aEMHHX rIyORE Ouna ECOCOAB30BAHA

fopuyna u _Ei_:_[wfs({,,}?_f}

B AnA Gonee TOYHOr'O MX ONpeAENEeHMA OHNO YUYTEHO HANMYME ym-'
JNOEA BOAOTOKA, YTO HECKONEBKO yMEHRmAET BHCOTY npuxra /II/.
Kpreafd B3AMMHHL TIYOMH MOKASAHA HA DUC.S. '

Jna onmpepeneHEA XOMyCTHMOI'O CHAEeHWA ropraoETa HE
HGAO MPOBECTH 9Yepea HWERHW (nMO TedyeHHn) Kpall nona BepTHRANE=
EyD NHHED 0 NeépecevYeHMA C KPHEOH BIAMMHHX IIyOMH. MuHMMaNb=
HHEf ropwsonT HE ponxen nMpoxoauTes 4epes aTy TOURY nepecevye—
HMA. HEXHMM Kpaeu NONA clefyeT CUMTATH HOHeN CINIOWHO{ wacTH
nona (Hauano rpedeHHKM B KOHUe erda).

BunonHAA yKasaHHOe MOCTPOEHHE, MOEHO BHJETH, 4YTO Z0=
nycramo cHmxemme I'Hb zo0 orwerxm v I4,50.

ABapHs npowMsomna NMpH cHUEeHuM ypoBHA HE o oTmeTkm

v 5,74, EcIR NpoBEeCTH IODH3IOHTAALHYD AMHHD, COOTBETCTEYX

myo 8TOH OTMETKEe, A0 NMEepeceveHWA C KPHBO{ BBAMMHNX IayOMH,
TO BEePTHKANBHAA IWHMA, [POBEeAEHHAA Yepes TOUKY NepeceveHHA,
ompejienfieT DONOXeHWe HMXHEIro Kpad nona. Hax MOXHO BMAETH |
Ha PHC.5, TFOPH3OHTAALHYD YacTh BOAOGOA C YPAIEBCKHM MOJOM
HaZo. Oumo OW yBPenWUnTh Ha 5,6 M, YTOOM ODM HAOIDZABHEMCH
CHMNeMHR ypoBHf HE NMpuEOE He BHmeN 2a Npefiens noia,
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B. [HocoGme nMo NMPOEKTHPOREHMD CEBAHHHX §yHIAMeHTOB W3 3alMB~
BEHX cBaif, CH, M., I965.

9. Tepuarn K. = [ex P., MexaHuka rpyHTOB B MEXeHepHON
gpakrnee, I'CH, M., ISSB.

10, TexmuuecKMe YCHOBMA M HODMH NDPOEKTHDOBAHMA TWADOTEXHH-
YeCKMX cOoOpyxeHmit (ruppaBiMYecKHe pacueTH BOJO-
cnueos), I'ad, M.-1., 1952,

II. Yeproycor M.Jl. I'mzapamnuka (coeuwanbuuit xype), M.-I.,
Iﬁ?i

12, Yyraers P.P. BogocaMprue OeTOHHHME MIOTHHH, YacTh I

(koBcnerr nexuuit), lI., I958.



HeA KAHABHH, M.b.CENAMETOB

CONMPAXEHNE BBEQOB TPYBYATHX HAMOPHHX COOPYXEHMM,
OEQOPYZIOBAHHHX TACHTENEM-PACTEKATEIEM HOBOR KOHCTPYKLMM

B HuxHeM Chede TpyOuaTwX coOpyXeHMit, peUOTaDNEX Zaxe
DK MANKX HANOp&ax, AOBONBHC 4YacTO HalnpaanTcA HelnaronpuaT-
HHE YCAOBHA CONPAKEHHR.

Tag, mo pamuuM J.A.MaukoBWua, yYacTOK pacTeKaHH:A,
XapaRTepHayomuitca HaiuuueM GOKOBHX BOJAOBODPOTHHX 30H, AOCT k=

raer sHauMTENsHOM Anuxn (I8+20< ) npu napamerpe 2 = =

0,8745,43 H_J"EERE ( @ = puamerp TpyOu). [lapamerp -~ "';%

OpOoNopOMOHAZeR YHCHYy QpyZa M CBASAH C HHM CleiyomuMm ofpa-
80M. [lnA Epyraoit Tpydd uucio ¢pyza

p ngt&”g e AT e
FIE ated gpmded w7

2
F}'héL"ggir ﬁHﬁ’jgar“ﬁ?ﬁ'ﬂy?ﬂrf

ok G=4df mpcen 2,

ipuMeHeHMEe cMeUMaNbHHX KOHCTDYKOMH MO3BONAET HAMHO-
T'0 JAYYNHTH YCHOBHA CONpAXEeHHA ObedOB 38 TPYOUATHMM COODY-
ReHUAMM, [IOSTOMY HEROTODHE MCCUENOEATENH P MOcNegHHMe TOAH
YZenAnu cepre3HOe BHMMAHWE CO3[AHHK‘KOHCTPYKUMH, NO3BONAD~
OWX COKDATHTE NAMHY Yy4aCTKa Npeolpa3OBaHMA SHEDPTUM NOTORE,
M OnarojapA STONY YMEHBUMTE 3aTpPaTH Ha KpElUeHWe pycla B
HUXHeM Obefle TpyOuaTHX COOpPYXeHMii. DTHUM BOMPOCOM 3aHMMAE—
TUCh COTPYAHMKYM MHCTHTYTOB "Tunposoxxoa™, "Cownssoxmpous™,
CAHMMPY, MUCH, "Dxrmnposogxos™, BHRMIMM u zp.

B paGorax J.A.MaumRoBMYE MDHBEAEHH CXEMH KOHCTDYR-
Oui pacrexarenelt, pa3paCoOTaHHNE B YKA3AHHHX HWHCTUTYTAaX, M
OMHCHEEETCA KOHCTDYKOMA HOBOI'O pacTeKATens, NpejloKeRHOTD
8BTOPOM HA OCHOBEe MHOTOYMCICHHHX TEOpPeTHYECKMX M Nadopa-
TOPHHX HCCJAEZOBAHMN.
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Ceituac B amTepaType OnMCaHO CBHE® AECATH KOHCTPYK-
guil pacrexaTeneft, pas3padoTaHHWX pASAMYHHME HCCTeX0BATENLA-
MU, ROTOpHE, COrNAcHO OMMTHHM JAHHNM, MORBONANT MOAYYHUTE
BIONHE YROBAETBODHTENEHNE YCAOBMA COMNDAXEHWA B HMEHEM
Grefe TpyluaThHx coopyzenuil. Tem He weHee, WHCTUTYT "Ya-
THNPOBOAX03", 3aHHMaBmuiicA B I96I r., nmo aaga€upw oc-
crpofi CCCP paspaGoTKO# TMMOBHX NMDOEKTOB MPDUIALMOHHNX
cCoopyxeHHMit MACCOBOI'O BMZA, HE CMOI' MPHMEHHTH: HHM OMH M3
M3PECTHHX rdcuTeNell~pacTexareneil, TAK KaKk CAMM ABTODH pe-
KOMEHAYDT NMPUMEHATH MX NWWB B CAYYafx, KOIZa napaweTp

ﬂ-ﬁ; Alfl BHXOAHOTO CEYEeHHMA TPYOH COODPYEEHMA He Mpe-

BumaeT 2,543,0, 4?0 COOTBETCTEYET HEIHAUHTENEBHHM BeNHIM—
HaM ZelcTByDmMX nepemazoB: AR Tpy6 o =I,50 M 3HAveHHe
napamerpa 2 =2,5 M/cex® cooTBeTCTByeT AeHCTBYNmEMY mepe-
mapy =z He Goxee, uew 0,45 - 0,50 w7, a A TpyoH
@ =1,00 ¥ 370 3Hauenue nmapamerpa A~ COOTBETCTBYET Beli-
yuHe = =0,35 u7T,

Mexzy Tem, B MpaKTHUKe HPPHUTAUMOEHOIrO MPOEKTHPOBA=
HMA W CTDOMTENBCTBA YACTO BCTPEYANTCA ropasio COXbMMEe 3Ha=-

4EHMA DACYETHHX NEPeNagos,ins KOTODHX mapauerp # =y
pocturaer 20-30 u paxe 40,0 u/cex?,

[losTouy 3 I9I r. CpesaarunpoBofx03 NDEMEHMN B TH-
MOBHX MPOEKTAX HOBHH racuTelr-pacTexaTellb, NpeAIOXeHHHH
HHXeHepoM KanaswuuM. [IpuwMereHMe 3TOIO racHTens-pacTeKaTelnsn
o0ecNevYnBaeT yAOBIETBOPHTENBHOE CONMpAKEHRnE Ohedos OpH 3Ha=-
uenuAx mapamerpa 4 po 40, TacuTenb-pacTeKaTens OMHCHBAE-
MOl KOHCTPYKUMM MOXET C yCmexoM NPUMEHATHCA M npu 2> 40,

Anfi MPPHTAUMOHHKX COODYXeHMN BTOT NMapaMeTp NpaKTH-
YeCKkM He mpeEuwaeT 40, NMOITOMYy W MCNHTAHHA B THAPARIMYEC—
kot nadoparopun THHIMCX npomozmwnuces ANA 3HAYEHMH mapamer—

pa P-Egr B 9THX Npepenax,

Ha puc.I mokasama ofHa u3 wozenelf racuTens-pacre-
KaTend, KOTOPAA MpH MCNNTAHRAX €€ B JA0OpATODHM, MO3BO-
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IWNA TMONYYMTE YAOBISTEODHTENBHHE YCNOBMA CONPAXEHHA B
HuxHeM Ovede NpH 2HAYEHHAX MNapaserTpa

0,0 £ -—Eg £ 10,0 u/cex?.

l'acurens-pacrekarens (puc.I) npeacrasnser coboit
KOPHTO MOAYNMAMHADHYECKOM HOpMH, TOPUOBHE CTEHKH KOTOpPO-
ro (Bepxopas W HW30BAH, CUMTAA [0 TEYEHMD [OTOKA) = BEp~
THKANBHHE MAocKocTH., Ha JHe KOpHTA yHOXEH OTPE30K TDYOH
(HasuBaewuit B AanbHeiimed "muaunapow"). B Bepxomoil Topmo-
BOM CTEHKE KOpDHTAa MMEEeTCH KpyImoe OTBEpCTHE, Yepe3 KOTO-
poe BOZa M3 HamopHOHK TPyOM COOPYEeHHA NOCTynaeT B IacH-
Tels~pacTexareas. LedTp ero pacnoxaraerci Ha MpOACAXEHHH
OCH BpPAamEGHMA OUIRHZADPA.

OpuAOMn AeMcTBHA racuTeNf-pacTEKaTeNd, MO0 MHCHH
aBToOpa, AONEEH 3aKAVYATHECA B chezyomeM (puc.2).

I. Brarozaps Hanm4mo OCH CHMMETDHM Y HAMOPHOTO MO-
TOKA, MOCTYNapmero M3 TpyOd B racurens-pacTexarens (Taxo-
pOit, OYEBMAHO, ABAAETCA MPOAONEHAA OCH TPYyOW), MOTOK,yAa-
DHBENKECH O BOARHYD NMOAYmKY B "nmamuzpe", pacrexaeTcs M0
KODHTY TAKEE CHMMETDHYHO MO BCeM papmycaM oT uexrpa.0 K
nepudepur (aHANOTHYHO DACTEKAHMN CTDPYM BOAH MO NMepnengM—
EYIADHQ K Hell MOCTABJNEHHON MIOCKOCTH).

2. TeRk KAK HADYEHHM CTEHKAM KODHTA NpHAaHO ocoboe
oyepraike (mo norapupmmueckoft cnupanM B cayiae MOCTORAHHOR
ee BHCOTH, passoft £ , wiM no Gomee CMOEHOM Kpusolt - B
cnyyae nmepemexHoit / ), MOTOK B Mpepenax KOPHTA HAYMHAET
ABACATHCA B MAOCKOCTH, NEPNOHAMKYAAPHOW NPOAOABHON OCH
"mEaMHEZpA™ Mo 3aROHY ABAKSHHMA XMAKOCTH C NOTEHUMAIOM CKO-
pocrelt, aHANOTHYHO ABMEEHMN MOTOKA B CMAEPAIM NeHTpoGex—
HOT'O Hacoca.

3. [lpH ABMXeHMM NOTOKA ¢ MOTEHIUMANOM CKOpocTelt, Kak
W3BECTHO, CMPABEANHBO PaBEHCTBO

e T N el e e

a;~f=rrﬁm,
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Puc.2. Cxemd MOTEHUAANBHOTO ABHKEHHA B CNAPAND=
HHX KaMepax racHTelm-pacTexaTensd,
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rae "{. - KacaTenbHan COCTABAANMAA adconpTHOR CrRopoOCTH
npomaBonsHO BafTodf ToukM A4 moTORa, HAXOZAmelcs HA pace
CTOAHMM 7 OT OesTpa ¢ cnmpamn (pHC.2).

4, JiA 9ACTHOTO CAyYafd CNHDPANLHON KaMepH NpAMO-
YrOABHOTO CeUeHHs C MOCTORHHWM paswmepoM ¢ oOmee BHpaxe-—
HH® ANA DACXOZ& 4epe3 AnGoe Paj¥ANbHOE CEYeHHe ChMpaiH,
onpezenfeMoe yraou & °, EMeeT BMA

o £
03+ 5 b
%

locne HMETETDHDOBAHHA 3TO BHpaXeHMe NDUHHMMAET BHJ
YPaBHEeHMA JNOorapHfMeEYecKol cnepanu (B noaapHOR cHCcTeMe
KOODAMHAT C HAYaioM HX B Touke 0)—

&
9=52- =fﬂda-§f—+ (2)

B gopuyrax (I) m (2) ¢ - pacxox BOAH B AAHHOM pa-
IMANBHOM CeUeHHN CIMPATHHO! Kamepu, ompeAeXseMulf yrmow &%
& - MaxcEManbEM# pacueTHHR DAacXol COODYREHMS ;
£ = BHCOTE CNUpPANBHOW KaMEpH;
7, — HAPYRHHI pajuyc OMIMHEZDA;
# = paccTofHMe OT LeHTpa 0 70 CTeHKE KOpHTa IpH
yrae ¥°;
A = NMOCTOAHMEAS ANA IaHHOM cnupanu penwumea, A = h;-?.

Taxora fuawveckad CYmHOCTH npomecca, KOTopul, mo
HalleMy MHEHEN, AOAXEH OHN NPOTEKATh B NMPEANOXEHHOM IacH-
Tele-pacTeKaTene.

YpasHenne £ = 1';. 2 nmpeAcTaBnAeT cololf TranepGo-
1y, BCHMNTOTAMH KOTOpOH ABAANTCA ABe B3AHMHO MepNeHAHKY-
NApHHE OCM, nepecexaomuecs B Toyke O,

oaToMy B IDOOM pPAAMANEHOM CEYEHHWHM CNMpanbHOf Ka=
MEDH racuTelf-pacTeKaTelf SNWpa pacnpeseNeHMs cKopocTel
(BepHee KacaTENbHHX COCTABNAMMMX AGCOANTHHX CKopocTelt)
AONEHA OHTH OYepyYeHa MO rumepdore. CkopocT® K, ¥ creHok
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l "mraEEApa" ZONXHH 4TH MAKCUMANLNHME, & ¥ CTOHOK KOPMTA =
WEENMANRHHME., Takoe pacnpepeleEme cropocTelf BechMa Guaro=
OpRATHO ANA HeBEKPeIIeEHOrO NPGAOXPAHGHMA OTBOAANMErO pYyo-
Ja 0T pasMuEA.

CreZOrATEIBAO, MASA MPEANOXKONHOM EKOHCTPYKUOME SaKND-
Yazachk B TOM, UTC(OM C €6 MOMOWBN, BO-NEPBMX, AOCUMTHECA ped-
KOI'0 paCTeXAHNA OOTOKA, CTOXB X DESKOT0 CHANGHNA BLXOZAEEHX
cxopocTell N, BO-BTODHX, NOIYUNTh ORATONPHATHO3, ¢ TOUER
gpeENE Mpe5OxjAHeé ™A OTBOXANEr0 PyCHa OT pasMuBa, pacnpe-
ZeIeHMe CXr - 6] MO XNBOMY CeYeHMD NOTOEKA. .

faxT JEL B TeX MOZeNAX, KOTODHe NCIHTHBANRCH B
naGopaTopmn, CTEEXE KODHTA OUEDUSHH HE MO JOTapEfMudeckol
omupany, & mo CrEsxoff K Heil ORKDyXHOCTH, YTO 23’ 'UHTENBHO
yUpOWAeT H3TOTOBAGHNe HEPSHTAPHOM METANNHYECK.. OHATyOR:
(ROKOE racETAIA-pACTOEATONA, BHMONHAGMOE XANR MACCOBHX HP-
DRTAOMOEEN: _OOpyXeHMH B BuZe COOPHMX Xele300eTORHHX KOH-
cTpyROMit ¥ B TO Xe BpPEMA He YXyAmaer padoTy racHTeNf=pacTe—
EaTelNd B OeNoM, :

JadopaTopHHe KCCIGAOBAHNS MOCHGXHEr0 NPOBOAKAMCE HA
coenuaxbEOft MogexsHofl ycramomke, s cmcT®  BOZE nocrynama
B pesepsyap, B KOTOpPOM CQ3ZABANCA HANOD, HeoOXOREMUY ZAA
NpONycKA EYXHNHMX pacxojjos. K ero CTeHKe MpECOEANASHE Tpyda,
amameTpoM 6 oM., Tpyda, ¢ yCTAHOBNSHHEM B €@ KOEN® pacTexa-
vexeM, pasMemaiach BEYTpM CeTomHOro NOTRA AAWHOM 4,4 w, B
EOTODOM M3 DASMHBAGMOIr0O MATEDHANa BHIMONHAICA KAHAN HAXHEI'O
dheda pacueTHOrO NONEPEYHOro cedemnf. Hamepeuxe pacxopom
BOZAH NPONBBOAMIOCH TPEYyrONBENM MODPHHM BOJOCHHBOM, yCTEHOP-
IeHHMM BHENE pesepByapa.

B xegecTBe DPASMHBAEMOI'0 MATEDMANA NDUMOHANCA MECOR
YMEaBCKOTe EADHEDA, XADARTEPHIYyDMEHCHA CPONENM AMSMETDOM
yagrug 7 =0,43 MM,

OmydTd NOKA3AAM, YT0 YHHASCKMH Necox Memee YCTOKUINB
HA pasMuB, WeM xaplasmuckuil, Jomyckaewas CHODOCTH HA pads~
MiB TMEASCEOrO Necka NpM TMApaBRiMdeckoM pajuyce # =3,2 cu,
oxazanach pepuoll VYoo, =0,I9 w/cex, B T0 BpeMs Kak rapia-
NHCKNN NMpE TOM X THAPABIMYECKOM DgjiHyce JONMycxas® CEO-



POCTE  Vjg,, =25 CM/Cex. ECAM Ha HEOKOTODOM DACCTORHNE O
COODYEEHHA KaHal, BHMONHEHHHH H3 MOZEALHOTO necKa, npl
NponycKe pacyeTHOrO pan:una HO Da3MHBaNCH, A aﬁual na
XeHEA HadWpzalachk ero AedopMamms, TO XaparTep, pa.anapu n
MpOTAREHHOCTH ZeHOPMEPOBAEEOTO y4acTKa NOIBONKIK CYAMTE
npmuecrm N HeAOCTATEAX MCCAEZYOMHX BapHMAHTOB r.-nfl-I
CTPYRUEH pacreraredf. Paswepu KaHaia ONpeZenslmch mo e
racTHuecKu dopmynan C.A.Impmkara. OTROCH Kamaia {mj "
YCAOBHA WX yCTOMYMBOCTH NpMEMMANMCH papmmMm I,5. &

06 ajderTHsHOCTH napnanmn HCCABAYEMOT0 panta
A5 CyAMIN, B MOPBYD Ouepefb, N0 BHEWHEMY BHAY MOTOKA i
HnxAem Opede, Jnms mocne !nrn, 'RAR CEASIHBAIOCE Mpeps
TEABH0e NONORMTONEHOE WHEHWS o BApHAHTE, npum:xnncn v
HADEME ONMNTH C M3yueHHeM AedopManmi pycaua,. 3

Mozens racurenfi~pacTeRaTenf {pm.I} nuanwa e
YHTH YAORNETBODHTENBHHE L HIKHOM ;’*’
MpH SHAYEHHM NapameTpa —r , He Npemumammen I0,0 u{

] -I.

MarcuwanpHuit pacxofl MOAEAE COOPYKEHHA NPH DTOM -COCTE
2,8 njcex, a maKcmMampHAs TAYOMEA BOZH B MWEHeM Oneje |
BHXOAHHN TOpPHSOHTANLHHM CEYSHMOM IaCHTONf=pacToRaTels
#HHIU‘{} oM =1,67d  (pHC.3). ~rral

Mexzy Teum NpOSKTHOWK OpraRmaannn Tpﬂﬂ-ﬂ&ﬂlca >
Tels~pacTexKarTelb, EOTOpHH{t MO3BOARAN OH ]'JIGHEE?GP!‘!
CONpATraTh OhedH NMpH 3JHAYCHUA [MapaMeTps ﬂ""&'? n#ﬂ.ﬂ

lIpn mapameTpe I0,0 ¢ 2 ¢« 40 u!couz MOEeT Ok *_
MONL30BAH TAK HASHBAGMHI MHOTOCEKIMOHEMHl raciTenb=pact
KaTens, Takxe npemroxeHEsid H,A.KaHaBwHHM, -m"'u!'
HHif, B YACTHOCTH CHBOEHHHH, TacHTelb~pacTeKaTelb, R
TaRHuil B TOH Xe nadopaTopmM, NpeAcTABIRET COCOW ABe Of
BOPEHHO OARHAKOBHE CEXTMM OZMHOUHOTO TacHTElf-pacTeR
réna (puc.l), mMOcTaBNEHHHE NOCHeZO0BATENHHO (I}HA} .1
' lpe 2TOM OpPEANONATANOCH, UTO TAKAR NOCHEJOBE
HAA YCTAHOBRE ABYX ceRuuli MO3BoImT npm Tof xe rn:,r

fero Osefa ( 4, =I0,0 cm =I 674 ) monyaurs -::mnﬁ

-+

J ¢ .
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Puc.3.CxeMa yCTAHOBKM ONHOCEKIMOHHOH) MOZENM TacHTensd-
pacTexaTeld B EMEHEM Obefe COODYReHMA.
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JIeTBOPMTENRHNE YCNOBHSA CONPAXeHNA NPH yABOEHHOM pacxoge,
pasaoM & =2,0 e? =2+2,8=5,6 n/cex, T.e., NpH mapamMeTpe -

£ = E&;ﬂi #—%-#F =410 =40,0 u/cex’.

Hauﬁxﬂmn, grodu oOmufl pacxoxr & =5,6 1/cek, mocry-
mapgRi B BTOM cAyYae M3 TPYOH i:u-upnana_ B IFACHTEeIb~DACTE~
KATeN: ,MPAaBMNLHO pACTpeAeNANCHA MEXLY ABYMA COKIMAMM C TOM,
yroGu ofe OHE ¥ DABHOM CTeNeHN yUACTBOBANM B jAAnbHOlmel
TpaHECHOpMAOHK BEAMYNH R HaNpaBAGHME CROpocTelfft NOTOKA.

HeoGxoxumoe pacnpeneleHMe oCmero pacxoza coopyze—
HuA FA =5,6 n/cer) Ha ABe, NpEMEDHO, DABHHO WacTE NepBO-
HAYANEKO ONpPeRIATaNocEk GCYMECTRAATE MyTeW nopdopa AmaMerpa
OTBEPCTHR B HR30BOR CTeHKe BEDXOBON CERIME TACHTENA-pPECTE—
HaTelfl,

B panbmelimes HyXHOE pacnpejeleEde olmsro pacxoja
COOPYEEeHHA MeXAY CEeKIMAMH ABYXCEKNHORHOTO racHTelXf-pacTe-
KarTenna OWNO XOCTHMIHYTO HECKOMBKO APYIEM cnocofom. B Topno-
BO@ (BxogHOe) cedeHEe "mUINHApaA™ NMepEofi CeRNEN BCTARNANACH
KOnbUeBaR AHafparsa cOOTBETCTBYDmMEIro aMamerpa, Ma omurom
AHaMeTp sTof AmedparMu oxkasancA paBEuM 0,8 4 =4,8 oM (pEc.5).

; lnaMeTp Xe CKBOJHOIO OTBEDPCTHA B HH30BOR TOpHEeROM
creHke mepsol (cYMTaA MO TeYeHRN) CEKOWM racHTels-pacTeKa—
TeNA NMPUARMAICA B 9TOM CAy4Yae paBHMM 6,0 cM, T.e. paBEEM d .
[lesTp OTBEPCTHA DACNONATIAJCH HA OCM BpameHus "muuuHzpa".

Oyermzuo, YTO OpPH YCTAHOBKE 38 COODYXEHHEM He ABYX,
a GolpEero KOJKYeCTBa OOKNHH M pacnpefeleHEN MeXJy HEME ©
noMomso xmajparw olOmero pacxofsa COODYXEEER NMOPOBEY,NOcCHes-
Hufl womeT OHTH yBANEYEH B TpH, 4YeTHpe B T,X. pa3a Mo cpap=-
HEHED C MAKCHMAJNEHWM AONYCTHMHM DACXOZOM AAA OAROM CERIMN.

Benuumny MAKCHMBABHO AONYCTHMHX napamerpos # npx
8TOM BOBDECTADT B TAKOH MpPONOPOEHM: eCIH MAKCEMANRHAHA AOMy-
CTHMAH BeAKYMHA NMapaMeTpa ARA nnnnﬁ CeKnum Ohna A , TO
ANA ABYX OHA Cyzer passa /4, =2° « £ -!HE’ : na TpeX -

.ﬁj‘-ﬁs-ﬂ :Ehﬂ AR YeTHpex - ﬁﬂ * P =l6P K T

Kag uanauwuu, pacxon 4epes ﬂnpumzh RAMODHHA TpyGO-

nposoZ onpegensercd no fopuyne & Jn t’e.:'u/!g_:t. (I)
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TeNnR,
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TR M = KOS{QUNNEHT PaCXOZ8 CHCTeM;
@ = MIOHAXS MONOPEYHOI0 COYeMNE TPYSONPOBOAA;

& = peficreyomnit nepenax Onefos, o2
um!mﬂn 8T0 BHDAXEHN® pam.ta B dopuyny P"E’T
2 dl' ﬂ,;l'
noxyms AL ZH (2)
ﬂﬁf
win by 2 77 7 (3

Ecam npmﬁJ«-M , T0 Bupaxesmme (3) MOXHO
HAMACATE B BAjE

Z=pL,

e r’--—-;-—,— =fons! - xosdPNIMEET NPONOPHMOBANBEOCTH.
la nupﬂnn (4) smpHO, 9TO aelcrayommit mepenax
NpAM0 mponopoeosaneE 4 N C yBeANWeENeM UNcIA CeEmEi
TACHTONA-DACTERATONR BOSpACTAGT TAE X6, Kak napamerp P ,
ApyrmMm cnopam®, ecXN OfHA& CEKOEA NOSBQNANA NONYYHTE
YAOBNOTBODATENLHEHE YCUNOBMA conpaXeHEd O0bedoB, MOXOXHM,ODH
AelicTByomem mepenage 2, , TO PACETENR-pacTeRaTels, CoO-
CTABNEHHNH W3 ABYX TAKMX CeRmEl, MOSBONAST NMONYUETE
TAKNE X6 YCHOBWA CONDAXEHE:A yXe MNpxE R,-Q‘-I, =h &
TDEXCORNMOHHN] IacHTeNE-pacTekaTexs - mpu Z=3% & ;
UeTHDEXCORUNOREMM - npn & =4"Z =16Z u.T.X.

Caxo codoft paaneatcn. 970 .un ESXZOr0 H3 STHEX
CAYYASE KONBNEBHEe AmadparMy B Topuax "mmameEZpoB™ HONKEM
WMMETH DASHHE pasMepH, NoAdHpacuMHEe SKCMEDEMONTANLHEM IyTOM.

JdadopaTopHN® ONMNTH, NOpOJENAREHE C OXHO=- N AByXCOR-
IEOEHHM racuMrexeM, HOATEEDAMAN BCE CHENAHENE NDPOANONOXe-
Enf, OHN HOCRONBRO YTOURENIN HeoOXOAMMYD® TEIYOREY ANR DOXY-
YeHHf YAOBJAETEODHTONEHHX YCHOEMH conpAxeHEs HMxEero dmeda,
KOTOpAA NPR ZABYXCOKINOHAOM rac¥Tele-DACTOKaTele OKASAN&CH
HeMHOro Consmef!, weM npM OAHOCeKUMOHHOR. Beam mpm OfHOCEX-
- QNOHHON, NOSBOIADESM NPONYCKATH 9épea MOjzens COOpDY=ReHHA C
tpydoll o =6,0 cM maxcHwamsmuft pacxog & =2,8 m/cex, Ouna
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AocTaTouEa rayOmWHA. 4 HEXHEro Oseda, pasHag I0 cu =
=1,67d , O MPE ZBYXCEKUHOHHOM IRCHTeXe-pacTeKaTene 3Ty
TAYOREY 4, TOTPECOBANOCH YBEAMUNTH A0 /3, =12,0 cu=2d’.

l'ackTenb~-pacTerarTels, COCTABACHHHME W3 ABYX Ccermuit —
(pEc.I), MO3BONMN MOAYUATH YAOBNGTBODHTENGHHE YCIOBMA T
conmpAXeHnsa B HEXHeM Oxede npm mapamerpe —gzr =40,0 H}'nutz. ;
TPpeCynm¥MCcA NpOeKTHOH opramuaammm. HemuTaEMa racurenefi-
pacrerarelell, COCTOREMX M3 Tpex W OoNee cerusit, B Jadopa-
TOPHR He NPOMBBORMIANCE. JCTAHOBRA ABYX CceRne#t noxaszana
BO3MOKHOCT YBENMYGHUA PACXOAA COODYAEHHE BBOE, NOITOMY
MOXHO paccumtTHBaTh, 4YTO yCTAHOBRA TPeX W YETHDEX Cermui
NMOSBONHT JBENWYUTH PACXOA COOPYXSHMA B TPM W yeTHpe pasa
COOTBETCTBEHHO,

Ecny NMDHHATE BO BHEMAHME, YTO OZROCEKIHOHHH{ racu-
TeNy-PAaCTeRATENE, NOBBONALNEN MONYYRTH NAPEMEeTD
—E;dﬂ.ﬂ mfuunz, e mpejel Ans OJHOCOKNHOHHOTO pacCTeRe—
TeNfl, TO CYaHET ACHMN, UT0 JAHHAH KOHCTDYKIWA TACHTENf=
pacTexaTeNda (C YUETOM BO3MOXHOCTH CeKNNOHKPOBAHMA) MO3BO-
T NONY4ATE YAOBNCTEODATENBHNE YCIOBHA CONPARKGHRMA Ghedop
3a TPyOUaTHM¥ COODYREHHAMM MpN SHAUNTEIBAWX Mepenazax
CBedOB = Z . e '

B nadopaTopiu Onna Taxxe MCHHTAHE MOZAEAb OZHOCER-
QHOHHOT'O T'aCHTENA-PACTEXATENA C HECKONBKO MeAbUMME OTHO=
CRTeNbHNME PasMepaMn.

4
’.
|

Z
MARCHMANBHO ZONMYCTEMOS SHAUEHHe NapameTpa —a%- Ans

Hee paBHo 6,0 chex?-. lipn oroM HeOUXOzMMaR TAYGHHA 3a4TOM~
TeRus; YCTAHOBMIEHHAN OMMTRSM NyTeM, DaBHa 4, =8,4 tm =I,4d.

" ABYXCERUMORHNH TaCETENb~DacTERaTeNs, CoOCTARTeRHMY
NS XBYX TaAKEX cmmlg, MOBBORMN MONYYATE MAKCHMANEHOE SHA—
YeHEe nNapameTpa Tf’-"“ =24,0 chaﬁz npM IHyOUHE *’f’m =8,6 cM =
=1, 434, |

Hax yxe IoBOpMIOCH, ANA ABYXCERNHOHROTO TACHTEN

pacTeraTens (pHc.I) MaRCHMANBEHM DPACYOTHHM DaCXOZOM AAN
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‘wogenef oxasamcm pacxeg & =5,6 a/cex, NpE KOTOpOM Hmapa=
o1p # pasex 40,0 w/eex?

2
{-g = 95-?-&% = 40,0 ufnnzj.

Pacxen BozH, nocrynamwelf Wa TpyOd B AByXCOKNHOH-
HHf racWTens~pacTeEarTelh, KAK PTO MOXHO OHNO HAONDZATH,
AOCIMTCH HA NATH OCHOBEMX WacTeffh (pEc.h). [epsam BHXOAMT
Yepes MPOCTPANCTBO MeXZY OTBEDCTNEM M NeDBHM OUIXNEAPOM,
BTOpAA = Yepes MpOCTPAHECTBO, BAHATO® NEDBHM IUIMHZDOM,
7,0, NNy HUIMHAPOM M CTOHEAMM XODHTA; ?DeTHH, U6TBODPTAH
R MATAE MOETYNAMT N8 NePBONl ceKIM BO BTODYyN; TPOTHA -
Yepes NPOCTPANCTEO MOEXY N6DBHM ¥ BTODMM NMINHADAMN, U6T-
BOpTaf — Wepes HPOCTDAHCTBO, SANSTOO BTODEM NHANHADOM K
NATAR NOCTYNAeT BO PTOPON NUNMEAD M 3aTéM BHXOANT M3 HEIrO
HEA NOBEDXHOCTS BONNBN BEXOXa TpPeTHefl JacTM pacxoma.

Jis paBEOMEDHOT'O pacHpeXeieHNA NOTORA MO BCEMY B
XOHOMYy CeuesHEMP ofoMx racmTeleéji-pacreExarelefl mpexje BCero
HeOOXOAMMO, WTOOH ZAMAMETD HOPBOI0 MUIMEAPA O0CecHneuNBAN
KeNATeNbHOS JeNeHNe DACXOXA MEMAY BODXHEM N HENXKENM pacTe-
gavexsnM, Pacxox coopyxeMms JAONXeE OHTE DasjeleH MexXKy
HepEHM M BTOPHM pacTexKaTeNAMN, TAK UT0OH YCIOBMA COMpAXe—
EAA B HAX OHAN OXRHAKOBHME M YAOREETBOPHTONLHHMN,

OnuTH nmoxasaxM, YTO NPH ZHAMETDE NEIMHADA, DABHOM
Auamerpy TPyOH, B ENXEE{ pacTexaTelh NocTynaeT H3NNNHE
Conswolf pacxox BORH, NO3TOMY YCHNOBHA CONDAKEHEA B HUKHEM
Geede PTOPOrO pacTeRATENS CTAMOBNTCH COBODNOHHO HEYAORNST-
BOPDHTOXBHHME B TO BPOMA, XAK OepPEHl MCHONLEBYETCA HOMOMHO-
CTHD, TMEEBWOHNOM XNAMETDE MMANHAPA XOIKe JAOCTHI'HYTH HeoO~
XOgNMOe paenpexeN¢HME DACXOAOB MOXAY DACTOKATENAMN, HO 3TO
peNeHEMe Ee N3 IyYEMX, TAK KARK 00neM BOAAHON MOAYNKE COXpa—
BAOTCA M YXYANAK'TCH YCAOBMA IaNeENA H8OHTOYHOM SHEDIHE BO
PrOpoN” pacrexarexe (mpM CAROSHHOM pacrexavene), Kpome roro,
' yWOHBNOHMN® AMAMETDA DMANEADA NPHBOZET K yBOANUGHND BTODOH
YACTH DACXOZA 38 CcUeT NMepBOM, BCASJCTEEe Yero HeNOAHOCTED



HONOIB3YeTCs npnerp&ucrnu HeRAY ﬂ!n&pcmau W MepBHN III- .
- AnHApoM . ONHTH NMORasaiii, 4YT0 OpPM pacnpezeXemi NOTOEA:
BHyTDK pacTekareneil (Kax mepeora, Tak ¥ BTODOr0) Keme=
TeIBHO MMETE IMINHAD Gombumero ,nauﬂpa (Gonsme auamerpa
TpyoH), B TO BpeMA K&K ZAA AyYEEro pachHpeieieHHd DECXOAOB
BOJH MERALY PACTEeKATENAMH AMEMETD NMIHAADA CAEHOBANO He-
CKOABHO YMGHBMHTE MO CpPABHEHED ¢ ZHAMETpOM TpYyOH. Jyumme
YCAOBHA CONDARERMSA B HMAHEM Obede CGHIM NMOXYYESHH yCTpOW-
CTBOM OMIRHApa OCAB@METO ZMameTpa, UM ANAMETD TDPyOR, Xe= .
JaTEeNEHOE Ee DAcnpeneNeHds DACKONOB MEELY NEPBHM W BTODHM
pacTexaTenaMy NOCTEranocs yerpoficTRoM. B Hawane nepporQ. |
QANMHADE AMAfparvMel HYERHOT'O. AHAMETpAa. : g ¢
Inajpparva, NpefcTaBnapman codod !:p:,'runua ROIBNG,
yBelEuKBaNa pacXof BOIM, HOCTyNammeél B NIPOCTDANCTBEO llﬂ‘l.l.r
OTBEpCTHEM ‘W NMEePBHM UHAMEXpOM (MepBAf 4YacTh pacxoma), 49T0
GRaronpEAETHO CKA2HBANOCH HE padorTe BCEro pacTeraTend, [lo=
9TOMY ABMIbHEHNHE YCHINA HcodepopaTenell HanpasieHH HA MOK—
Gop nERMAZpPE, AMafparMu (BHEYTDEHHErD AMAMETDa KDYTOBOTO
RKONBOAa) W ZAMHH DWIMHADA, NMPH KOTODHX HAGAORANTCA HAHRNYY~
IHe YCUHOBHA COMPAKEGHMA B HEXHeM Obefe coopyxennda, Bce arm
pasMeps ONPeAeNANNCH MDA MUHRMANBHON AAMHE, NMMDHHS M BE= |
COTé KODHTA M COCHUASHWH TpeCOBAHK{ NPOGETHON opraHm3AINN
0 NONYYUEHKN MHHHMANLHHEX II.EPEIEH'IEBEII MOT@ps HA BHXOX M3
pPacTEeKaTeA. ’

OMHTH MPOBOAMIMCE MY MAKCHMANEHOM napaMerTpe {;

=40,0 Ifuaxz ( & =5,6 nf/cer); I'OPRBOHT BOAN B HMKHGM . .
Osede npr arom moanepxupanc Ea I2 cM =24 sume nap::aai
KPOMKE PacTeKaTelsi,

B pesymrrare nurummeum ucmunnami mu&au
MEEHMATHHNE Pasweps Kopura: miuma ¢ =I5 o =2,5d , BuCO=
78 .4 =8,5 om =420 u mmpusa & =20,0 cu =3, 33d 3 mo-
nepevHoe CevYeHme KOPHTA OYEPYeHO 00 paxmycy {P-Iﬂ,n cM .=
_=I'E?d}i ; : _ ey
Tﬂpl COXPAHGHHMN JMAMETDE UMIMHADA W YusHBMEeHWE pacxoma

BTOpPOr'0 pacTexkaTeld yCTDoWNCTROM KONBiIeBO# AWadparmu
BHYTDN URIMHAPA MEpPBOr0 5TO He MOpPONCXOAKT,
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: Hamnmyumme ychnoBMA padoTH pacTeKATeNd AOCTHTHYTH NpH
Zmanerpe uwmuEzpa d,=I,25d =7,5 cm. Juxny ero cieayer
OpuENMATS paBHOf £, =9,0 om =I,5d ; BHyTpeHEmll ZMaMeTp
AEedparss dpﬁq,a e =0,8d.

JorTaHOBKA B KOHNEG TPYOW CABOGHHOI'® DacCTOKA&Telf,
HMODNOr0 YRA3AHAH® pasMepH, MO3BONAET NOAYYHTH B HEKHEM
Osede COODyZOHES BUHONHE YAOBIETBODNTENLHHE YCHOBHA CONpA-
XeHEA NpE SHAYEHEM DApamerpa

ﬁ; -g{;%‘. 40,0 lfﬂ&l’.‘z-

HaGuppeENs 28 pASMEBAGMHM PYyCXOM NOKASANE, YTO NpM
nnpauurpnl =40 Ifﬂ#!z pasMiB AHA 38 PACTEEATENEM HO

NpoRCXOA®A, DECOepMMOHTAYBHNM MyTeM HAMASHH pasMepH XOTEO-
BAER B MOCTO DACTMONORSHMH DACTORATONA: NMDNHA NO 36PKALY
BoAH I4d, KospPMimenT sanmoXeNMR OTKOCO® HA DaCCTORHMM
£=1,75d or pacrerarenn m =5,0, Xansme Ha ZNEHS
l-i. ﬂ,5 d- -WE i.ﬂ'-
HopwarpEasd KapTMHA DACNDOXEGNEHMA CKOpOcTel B KaHAXe
Eadappanach Ea paccrosEmE 204254 % or muxoza ms TpyOu.Be~

ToM npiménucs ONHTH DO ONpejeNeHMD MAKCHMANBHOPO NMApa~

Merpa '§r s HDH KOTOPOM MOXHO OIDAENYNTHECE YCTAHOBEOM B

EOHII® TPYOH OAHOI'0 pacTeKaTelf TeX Xeé pasnMepos, Padora
OAEOCOKNMOHHOr0 pacTexaTelNf AHANOINYHA padore BTOpoH cex—
ORA ABYXCEENMOEHEOIO. OnEraus EafeHo, uYTo OAHOCSENEOBENH

4
pacTeRaTesr MOXeT NDEMEHATECH NpH {;— =11,5 lfﬂﬂ!z.
_ Tarm -G_ﬁpﬂﬂﬂg’! Halliend OCNACTH NMPUMOHOHWA ONHOCEK-
nuoHEHEOro (mpm 0 €%« 11,5 ufcazzj E ABYXCEKUHOHEOTO

(mpr 11,54 4 & w.d Ijuaxz} pacrexarenehi,

EcIN OZHOCeRUMOHHHN DACTEKATENE NO3BONAET nn:run

6xaronpuATHHE YCNOBUA COMPAXGHMA NDH TApAMETDE -53 B

& 11,5 lfﬂllZ; 8 ABYXCOKOEOHHHE - 0OpH rcl =40,0 .fgggz;

1 CormacHO BAXAHMD 0 r:ng! OpPraiNsanMl MaKCHMANEBHH{ ma-
pamMeTp COCTABNAN u/cex<,



2 :
T0, OYGBWMAHO, MpH MEHBMEX MApPAMETPAX —== i’" pasMepH pacTe—
‘RaTened OyAYT H3NHmHEE BEIMKKW WM COODYXEHHA WMMEDT HeOmpag—
BAHHO CONBEME 38MACH, DTO MOSBONAET yMEHBNATE SATOMISHME
B HEEHEM -51.&@3 coopyxerufi, padorapmux npn o MeHbme mpe~
JAGNEHHX, T.6,. YMEHBENHTE sarnyOnéeHde pacTeraransil, [nq o=

!.
peneneEua HeoOXOAMMHX 3aTONIeHdAll NpH Tf;; mll.o mfuenz B

OAHOCEKIMOHHHX DACTEKAaTeNAX M MpH —m =40,0 ufcaaz

Il ABYXCEKMMOHHHX BHNONHEHH CMELUWANBHHE ONHTH. B 3THX
OMHTAX Yepe3 MOASNS CUOODYXEeHHA, OOODPYAOBAHHYD ABYXCEK—
IMORHEHNM pEC?TeKaTeleM, MDOMyCKANKCH pacxomu 4,5, 4,0 =
3,5 n/cek M BeaMCH HACNDZOHMA 3a8 YCUOBUAMH CONDAXGHHEA B
HENXHeM Opede MpHM pASAMYHHMX TOPHBOHTAX BOAH B n:amne; Bri=
BOZH 0 HeoOxoxumod rayOMHe 3aTOMNEHNA, CAENaHAHE HA OCHO-
BaHAN BH3yAIbHHX HaOIDAeHUHl, NDOBEDANHMCEH SATEM HA pPaSMH-
Baemoit Mozenn, [pM OZMHOUHEOM DACTERATENE Yepes MOAENH
NpONycRanucs pacxoxs 2,5 m 2,0 n/cer.

Tlo gafHHM 3THX OMHTOE NOCTPOEHH KDHBHE 3ABHCHMOCTH
ﬂeuﬁmmnﬁ Iy GHAN aamum&m B nn:ﬂeu Opefe /g OT Na-

'pauatpa -5,-3:- s T.0, KDHBHE f(??) A8 OAMHOYHOT'O

K CABOSHHOI'D pacTexaTensi {puc.ﬁ) JTH TpadRKH NO3BONADT
MPaBMALHO ONpEeAENHTE SaINyOIeHWe pacTexaTelelf mpH napa—

MEeTpe —ur B Npezenax 0=40 u}cﬂz.

CnexzyeT yasaTh, 4YTO OPH PEKOMEHZOBAHHHX pasMepax
HOHCTDYKTHBHHX SIeMEHTOR (pPA&CCTOAHHE MEXJYy OTEEDCTHOM H
OMARMHADOM, ZA¥AaMeTD NWIHHZpa) pacTeKaTellr He OKASHBIET BINA=
HMA Ha [POMYCKEY® CNOCOCHOCTE COOpYyReHMA. [oTepH HE BHXOZA
NpE HANWYHE DACTERATONA TAKXS KAk M dea Hero OfWHAKOBH,
TeBe §gp =120-

TaguM o0pasoM, B DPeayunTaATe HCCTe0BaHM YTOYHEHH
dopMH H pasuepH pacTeKATsNA, OO0ecNeUMBADOME NONYUEHUE YIOB-
7€ TBODHTEN BHHX yCIOBHft cONpAXeHUA B. HUXHeM Obedie TpyOYaTLX

I

HamepeHnue cnupﬂuraﬂ Ha Hu.‘qﬂﬂﬂn NPOHBBOAKMIOCE NPH MOMOMA
MEKpOBepTYURM X=6 cuctemd W.H.Xepxeyauzse.
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COOpyEeEmY IIpx %i 40 M/COR®; AAKM MPEENH MPUNOHONMA
‘OAHOCEKNHOHEOTO ¥ ABYXCOKIMOHHOI'O TECHTEIS~DPACTEKATONH;

NPHBOAATCH DOROMEHAANMN MO manﬂam;u‘ljﬁunn pacTe-
Kareneff B 3ABMCHMOCTH OT ONApaMeTpA -5

[ipe ycrasoBKeé B KOEOE TpyOH pacreKaTelf peEOMeEjyo-
BAHHOM KOHCTDYKIENM pasMuP ERxHero Oseda HA Mopend Ee HAO=
IOAAJCA, YTO NOBBOAAET OTKASATHCA MNP NPOSKTHDOBAHEN STHX
COOpDyXeHuft 0T KpenAeHEA HWXEeIr'o Opeda”. :

[locxe TOoro XaKk B I'mapaBauveckol madoparopuu THHIM
onpexeneNH ONTHMMAABENE DASMODH PACHTeNA-pACTexaTeNd KOpeT-
HOro THMA, OONEZANMErO BHCOKMMN T'EADABIMNYECKEMM KaUeCTBAMNE,
NHECTHTYT "Jarmmpopoxxoa® nmpoRaBel AONOARNTEABHHEe Npopador—
KN NS BHACHEHWS SKOHOMNYECKOH Oemecoo0pasHOCTM BHOAPOHNA
STOR ROHOTDYRUME B NMPAKTEEY MPPETANMOEHOTO CTDONTENLCTBA,

9TH MpopaCOTHKM MOKA3AXN, YTO pexOMeHAYeMME pacTeNs-
TONS MOKGT MPEMEHATECH NDH CTPORTENBCTBS GCONBNMECTSA I'Wi-
POTEXHMUECKMX COOPYyEeHE} Ha NPDHTRNMOEHHX CHCTOMEX, COOpy=
EOHNA, HA CTPCHTONECTBO KOTODHX Dacxopyerca cefiwac 70-80%
eroHa ® XenesoGeTORA, MOrYyT CHTE OCOpDYyZOBAHH IacHTelmME-
pacTeKaTenAMN OMMCAHHOM KOHCTPYEDMM, OR MOoXeT OuMTE O0OpDYy-
AOBAH CHNeONMANBHHM MMIKHADNSECKHM YDABHOBeNEHHNM 3aTBODOM, -
yCTAHOBKA ROTODOT0 He yXyAmaeT I'MAPABINYECKEX CBOMCTB® pa-
creRaTenn®, [puMeHcHEE DACTOKATENA C BATBODOM, MO~BHANMOMY,
MO3BONMT COSZATH BECHMA HEMHOIOYRCAGHEYD N0 KONEIECTBY NO-
SMINE 3ABOACKYD HOMOHRNATYDY, COCTORNy® He Jomee qYeM W8
COMN THIOB (MAN 25 THONODPASMODOR) YHMBODCANLHHX (XOKOD
COOpyXeHNH ® 2ByX THMOR (MIN CEMM THMODASMEDOB) HX 3aTBO-
POB, N3 KOTODHX MOXHO OyAeT MOETHPOBATE [pPAKTHUSCKK Bre
BHAH MSCCOBHX MPDHT'AUMOHHHX COOPYXeHHH C pACUATHHMM paCXO-
zeum or 0,I 70 8-I0 w®/cex mpm nepenagax 0,05-6,0 M.

e

- Jia MpEMeHEeHES EKOHCTDYRIMM P KauecTBe TENOBO# TpedyeTcs
gg-g;;g::g l:unn:qﬂn,nmﬂam B Na0opaToOpME Ha HaTYPHOM
L

BUNYECKEE MCCIEZOBAHMA STOI'0 3aTBODPA,N OXEHHOI'D
HeA.HaRaBurnM, Bunonnens M.5.Cennuerosun n'l‘ﬂﬁﬁ

ISI

CX (1963 r.)



[IponeHT COOPHOCTH BHOBE CO3ZABAEMHX THINOE MACCOBHX
cOOpyXeHHi MOoXeT OHTE noRezer mouru Ao I00, noaromy mpo-
IeHT NMpUMeHeHUA COOPHOT'O G6TOHA M XelNe3008TOHA B WPDUTA—
UHOHHOM CTpOMTennRCTBe gocTHrmer 70-80, B T0 BpeMA Kak cel-
yac OH MO0 cicTeMe "Y3rnaBRoacTpoA™ He NpeBumaseT IS5%.

OGnacTr NpuMeHeHEA IacUTelf-DAacTeRaTeNnd He OTpaHH-
YHBAETCA MACCOBHMN MDDMTAUMOHHEMH COODYXeHUAMHM. O MOmeT
MPUMEHATHCA B TPYOYATHX I'fZPOTEXHMUECKUX COOPYEEHHMAX K-
0Oro HasHAYEHHH. _

B cayvanx 3mauMTeNbHHX AaGCONNTHHX BEIMUYMH pacXofoB
H Mepenajos, IacHTelb-pacTeKaTenb, M0-BHAUMOMY, CIEAYeT
pematTsk He B COODHOM, 8 B MOHOAMTHOM 0eTOHe WiIM =Eene3ole-
TOHE,. '

Hepsuit o0serT, HA KOTODOM NpHMEHEH OAHOCeXOMOHHH
racHTeldE-pACTEKATENb,~ BOZOBHNYCK MNOTHHH JXM3aKCKOTO BOAO-
XPpaHHJIHEa, CTPOMTEIRCTBO KOTODOT0 3AHAHYMBABTCH.

MarcHMannHu{i pacyeTHuil pacxop OZHOR HMTHH TDYO aTOrO
BOZOBNNycKa pasen 10,0 w°/cex. MaxcumamsHm} pacuerHHH nepe-
nazg oeegos - 17,00 uT.

BEHBOAH

I, Ia0opaTopHue ONHTH MOKa3aiM, YTO ONKCAHHOE YCTDOH-
CTBO BeckMa BPJeRTHBHO racHT KHHOTHUYECKYD BSHEDIHD MOTOKA M
Zaer sHauuTeNbHH{ offexT ero pacTeKaHWA, BCAEACTBME YO0 yXe
B HENOCPEACTBEHHON ONH3OCTH 3a racMTeleM-pacTexaTeneM Hatnm-
AaeTcH OnEsKad K OWTOBOM KapTMHA pacnpejeleHEs cKopocTefl
nynrscanuf He NPeBHmAET CBOMX OONYHHX aHAYeHul, Brarogaps
9TOMY KMHOTKYECKAas SHEPIuf BHXOAANErc M3 pacTeraTels NOTOKA
MOZeT OHWTH BWHUMCIEHA MO cpefHejl CKODOCTH, yMeHBUeHHOH BO
CTOABKO pas, BO CRONEKO MNOmMAAS BHXOAHOI'O CEYEHMA DpacTeKa-
Teaf Golible CeYeHHA TPYOH (M OpHTOM = ¢ OOHYHHME 3HATCHHAME
ROPpeKTHBA KWHeTHUeCKOM sEeprmu). Kpome TOT0, pacnpeiensude
CKOpOCTe} B BHXOZHOM CedYeHHN GIATONDHATHO, C TOYKE SPeHHA
MpeZOXPaHeHUs] HOBAKDEIVIGHHOr0 HUXHEro Opefa OT pasMHBa, TaR
HaR MBKCHMBNBFHHE CKODOCTH HMEDT MECTO B lleHTpe E¥BOTI'O EH'I_E—
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EMA. Juf mogens (puc,]) CEHMRKeHME CPeAHNX BHXOXMMX CHGPO-
creit, 10 CPABHOHWN CO CKODOCTAMN B TpyOe, NpOMCXOXUIO B

HM 3y LTAB ﬂ'%’%-.[u‘ﬁ pasa.

2« [Ipm omMCcAHHEX POSKNX MpeolpasOBAHMAX HAODABNO-
Hufft ¥ BeAWYRH cROpocTelf mMOTOKA, AOCTATAGMHX C NOMONED .
OMKGAHEOr0 I'aCHTENA-DACTeKaTeld, HO NPOMCXOANT YBeAHYOHNS
xosdpunMerTa cONpOTHENGHEMA “Ha BuxoA" ¥ mocHexHEMA ecrasTCH
PARNM X6, KAKEM OH OHN NpPH OPOCTOM MCTAUSHNE BOXH HP® Ha-
nopaolf TpyOH mOZ YDPOBEHE, T.0,. =]1,00, :

3. Eme opHOfi OCOGEHEOCTEN 5TOH KOHCTPYKOMN SBIHET-
cAd 70, YT0 B Helft HOT HMEARNX cyXeHmMl, Orarogaps veMy Xio-
G0e EpyNEOE IuABADNGe TeX0, MONABNee M8 BepxHerc Oneda B
HANODHY® TPyOy COOpPYEeHMA, MOXeT CBOCOAHO BHATH M3 HE® We-
pes racETeAb-DACTSXATENS B OTBOAANES DyCIO. '

4, [IpuMesenNe racHTelf-DacTeKATSNA DSKUMOHAYeMOH
KOHCTPYKOHH NO3BOJAAeT NOXHOCTED OTRASATHECA 0T yorpolicTsa
RpOIUIeEHs AHA W OTKOCOB BOAOCORHOR W cammBHOM wacTeit Tpys-
YaTHX COODYXOHM){l He3aBNCHMO OT I'6ONOTWYSCKOr0 CTPOGHMA MX
HnxHuX ObhedoB, TAE KAKXK HASHAVYGHNE BHXOAHOI'0 CEYGHNA IacH-
TelfA~DACTEKATENA HyEHHX paawMepOB, CPeZHOD CKOPOCTE MOTOKA
HA BHXOAE ¥3 HETD MOEHO NMOAYYMTH CKONB yIOAHO Maloff — Oes—
onacHoff AUA I'DyHTOB HEXEEro Oseda. '

lipw srToM HeOOXOZMMO COCHOCTH CXEeAyOLmMe YCHNOBRASD

1) cpeAHAR BODYHRANRHAR BHXOXHAR CKODOCTE XONKHA
Outs B I,7-1,8 pasa mMeEee xonyckeemoR ZAR rPYNTOR HEXHETr®
Opeda ;

2) orrocH “gamu" muxmerc Oneda 3 paitome Boxolos
Z0EXEE OHTH HECKONEKO NONORE YOTONUMEMY 0TROCOB OTBONMNE~
ro pycaa; |

3) rayOxHEa BOXH HAJ BHXOAMHNM CeYEGNWEM IacHToNS-
pacTexarens ZONEEa OHTHr He MeHee ITyOKEH, ONpoxemme-
Mot rpadEEaMN (PHC.5).

5. JloKasaTs MONHOCTHD [peANONOXeHNEe O TOM, UTO B
racHTeNe-DACTOHATENE UMEeT MOCTO ABHKOHES NOTOKA © NMOTOH-
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IMANOM CKOpOCTe}, MPOASNaHHHME ONHTAME TOKA HE yAANOCH,
OZHAKO OCHOBHAA Nelh, CTOABNAR Mepej HCCAeA0BATE—
NAME B ABHHOM CAyuae M BaRINUABNASCH, B KOHEUHOM WTOTE,
He P COSASHHE KARO#-TO AEMOHCTPANMOHHON THZADABIMYECKOH MO-
Aens NMOTeHNMANBHOTC ABMEENHA XUAKOCTH, 4 B NMONJUEHHH C MO~
MONBD TACHTEeXA~DACTERATEeNd HAWIYUMETro odPeRTa pacTeKauksn
MOTOKA HA MHHMMANBHO-POSMOXHON ZTMHE, N0 HANEMY MHCHHD,
ROCTHTHYyTA, & UMEHHO: BCE OMWTH, NPOJEXaHHNEe B JadopaTopHi
¢ pASIMTHHME MOZENAMM TACHTENA-pacTeKaTend, HATNAARO NpPO—-
JeMOHCTPEDOBANH, UTO HAMGONGMHE SHAUGHWA BNXOJHHX CROpO-
cTeit MOTORa HACNOAANMCE B er0 cepejude, & HaMMEHBOHE - §
GoproB, 90, B CYNHOCTH, M TpeCOBANOCE OT 3TOr0 ycTpoMcTEA.




M M CENAMETOBA

KPHTEPHM ¢OPM CONMPAKBHKMA NOTOKOE HWAHEIC BREA
TPYRUATHX PETYIAATOPOB

Tamenw®s 9E5eprWA B HMKHeM Opefe COOpDy¥eEHE, B WacT~
HOCTH TpyOdUaTHx, npescTapnner coCof ORHY ¥3 I'MABHHX I'ji-
paRNMYecKHX NpodieM, BOSHUKALWKX NPM HX MPOBKTHPORAHHH.

K 9ECAy OCEOBHWMX BOMPOCOB, CRAIAHHHX ¢ 3TOR Mpol-
NeMoft, OTHOCATCH: K3yUeHEe RBIANGHAHA TPOCTPDAHCTBEHHHY ¥C-—-
nOBHit CONPAXERMA NMOTOK&E Ha PadoTy HMXHero COpefa, yeranom-
IeHEHE YCUOBRH BOIEMEHOEEHMA W CMeRH HOpM CONpAXenus, NpH-
YR @ ycnonuit o6pa3oBanmA cOolinux TedyeHui m paspadorTHa
ueponpeATEl no dopnbe co cOoRHOCTEN.

Opnero NpA NpPOEKTEPOBAEMM YCTPOHCTP ANA TANEHMA
BEEPTWM P LENAX NDEACTBPAMEerKA DASMHBA HE MONHOCTHN YUH~
THBADTCH ocofeHAOCTH TMAPEBANYEGCKHX ABNeHAR}l, BOSHURAMUUX
NpH CcONpAXeHWM NOTOKA, & TAKEe DEANbHHEe JCNOBMA DAGOTH
coopyEeHKH,

Tleno ¥ TOM, UTO B NpoUeccCe OSRCINyaTAuAw NOUYTH BCET~
Aa coOpyXeHAH padoTapT NpH NOPEMEHHWX pacxogax, H3UeHAE-
miHXCH 0F HYRR R0 {, .- C MoMeHEHHEN PACXOAS8 WBMCHAETCH
JACABHAH AHEPTHA MOTOKA, A4 TAKEE CEOPOCTE M rayluna B
unxneM Onede, BCASACTEBHE UETD COBAADTCH pASAMYHEE (OPMH
CONDAXANHA MOTOHA,

C pensp ogenxy paderd HKUKHeTO Obeda TpyOuATHX pery-
NATCPOR M BHACEEHMA NADAMETDOB, NO3BONALEMX MPOrHO3MDOBATD
$opMs CONpAREHWA NOTOKA B NPOCTPAHCTBEHHWX YCNOBMAX, B
ruapoTexuaueckol nadoparopuu BHWADIEM nmox pyxosoacTBOM
B.A.lonoroft Guam mpoBefeHd ECCIefOBAHWA HA MATA MOABIAX
TpyluaTHYX BOXOBHNYCKOB. JNA RCCAEAOBAHMN NMPMHATH KOHCTPYK-
¥ C NMODPTANBHHM OTONOBEOM (OODATHHE CTEHXH (63 KOHYCOB)

A NMIOCKEHM SATBODOM.

Mogen® OHE® BHMNOJHMEHH W3 JepeBA H YACTEYHO H3 OpI-

cTexna, Tpyla cOOpyReHWs - B3 OprceTerna, MccuezorasHA iIpo-
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BOZMAVICE IIDH Pa3nMueHX orxocax (m=I1,0, m=1,25 u m=I,5)
# WNpKHe Xadana nmo AHY, DpaBHOR 0,2 M, '
ipn sanoxedl OTKOCOB OTBORAMEro Kasane = =I1,0
HCCA@AUDAHAA NMPOBOIMAMCE C AMaMeTpamu Tpyl 100, 125 m |
ISC wm (Mogenw I, 2, 3) opu » =1,25 ® ~7=1,5 ¢ Euamer= |
poy TpyOow ISO mm (mogexmm M &4, Ik 5), E
: WocilenoBaHmA UOKa3aNk, YTO B 2ABMCEAMOCTH OT BONWUWH

OTHOWE KM i} B= j."-: rae o - guamerTp TpyOH, X - uMpHHA
KaHara Mo ARy W 7 =‘j ( z.'rd. = OuTORAR I'MYOHHA B H-ﬁ-::_

HeBoOy = HAOOp B napxﬁﬁﬁ Grefe), » HUEHeM Ohede B yCAOBHAX
nNpocTpaHCTBEHACH 3azaul HaGADZARMCE CIEZYDMEE OCHORHHE =
Gopuy conpaxenud: cBOGOZHOE pACTER&HME, ABNGHME OTOT'HAHHO~
r'0 ® SaTONABHHOIO TMADSEMHYECHOTO NpHEKa, PACKaYKa MACC
KHAKOCTH, ABIGHWA OYyPHOIO M caadoro cooffHOTo TevueHWit,

B Tpy0uaTiX COOpPyXeHwsx, KpOMe TOro, Ha gopwy comn-
PREECHMA ¥ KMHETHUYHOCTH NOTORA BAMAET DEXMM PadoTH CEAMAX
TPyG, 3aBMCANEY B O pacxoza,M OT CHTOBHX TAYGHH.

Hayuense aTUX ruzpaBIMYecKMX ABdeH#il ocnoxERerTcA
Ome K TeM, UTO CONPAXSHME NOTOKa B BABMCHMOCTH OT KOHCTDYH=
TUBHKX OCOGEHHOCTEN COOpyXeHMlii MPOMCXOART NPM DA3NHTHOM '
CTENeHH er'c pacHHpeHMA. B 3aBUCHMOCTH OT 3TCIO, ADOGAA M3
@opM ABAREHAA NMOTOKA (pacTeRanme, NpHROK, cOof) Moxmer
MMETE MECTO MAX B YHCTOM BHOe, TAK W B CMemauioM, Bee sth
BONpOCH, EMepDHWe OONBMOS MPAKTHYECKOE W TEODETHYECKOE SHa—
Y&HRE, €NEe NANEK0 He W3yYeHd M MO3TOMYy, ECTECTREHHO, He
MOTJH OHTH JUTOHH NDM NPOEKTHPOBAHMM COOPyXSHME. 32 THApe-
TEXHHYECKMMM COODYMGHUAMHE, ECIM OHM NPABAARUO 3&NDOEKTHPO-
Bahh, HE ACHXHO BCSHMKETF BEMKAKWX pasubBoB, [pu rugpasnp—
HYGCKOM pacueTe HMXHEI'0 Obeda E NPOBKTAX HEOOXOAMMO YyUATH—
BATH BCE BOZMOEHHE CHYYaR PACOTH COODYNEHHA, 3 KOTODHX B
KaYeCTRE PaCYETHOI'D ZOMXeH NDUHMMATECA chyuad, cOOTBET~
CTBYnmul HamGoxee TARENHM YCNOBMSAM PRCOTH HMXHEIO Oneda.

B zagauw HamMX WCceNeHORSHWH EXOAWIO He TOMLKO BHAC-
HEHIE NPSKTRYECKH BOSMOXHNX dopu CONpPAEEHYA NMOTOKE B HHUX-
HeM Opede TPyOuaThlX PETYAATODPOB U HOAYYEHME WX THAPeBIM-



YECKHX XADAKTEPHCTHYE, HO HAXOXZEKEE NApaMeTpoB, OlpPeRemAl-
mEx cofof TOT MIM ZHOR pewWM COMDAREHHA M MOCHEeZOBaATeNE~
ROCTE HX CMOHH,

B m¥repaTypHHX ACTOYHAKAX €CTh DeKOMEHJALUME NO oI
pefieneumo {opM COUPAKEHWHE, OTHOCHAWMXCHA K cBo0OnHOMY pacTe-
KaHNO, ABIEHMN TRODPABAMYECEOIO NDHEKA H COORHOMY TEUGHHD,
B OCHOEHOM NPMMEHMTENLHO K KPyMHEM THAPCTEXHWYECKHM COODYy-
zennmd, Tak, sanpumep, WKpoko ®3pecTHn padoru H.H.Tapaiuo-
puva /I/, H.DP.0osmedl /2/, B.®.Xonakosa /3/, T.AMumyx /4/,
L.M.Kyurna /5/, M.0.0psqesckoro /6/. lpe aroM 0YEHp 48CTO
B KRYECTBE OCHOBHHY KPHTEDHEeE [IPUHHMAKTCH CONDARGHHES IIy=-
OEHH, KOTCpHE CAMH He MOTYT OHTE C AZOCTATOYHOR CTONEHHN
TOYHOCTE ONpefclerH JAfA MPOCTPAHCTEEHAHX YCnoBHil.

Haw® uccrenoBaHis NMOKAAAIHR, YTO Ha KpATEpHE dopu
CONpAXEHMS BAMANT HE TONBKO PHADABIWYECHME, HO H IreOMETDH-
yeckue NAPAMETPH COOPYMEHMY Taxue, Kak!:HaMeTp TPYOH H cTe-
NeHs pAcHHpeHHd NOTOKA,.

AHBNKS OMHTHHX JAHHHX MO3BOARA BWACEWTH, 4TO NMapa—
METpaM¥, ONpEAGAADEEME pasnuuiye dopuu conpaxexud CbedoB
H MX CMeMW, ABAAOTCA uMcrna Qpyza B OTBOAHmMEM KaHane H
TPYOa.

B kauecTeBe caMMx KDHTEDMEE NDHHATH Oe3apasMepHHEe Be—
AMYMHH, DAPHHE OTHOWEHWE OCHTORBOW ¥ KDATHYECKOW TAYOMH K
AMAMETDY, XapaKTEpH3yomHe CTENEHh IATOMNEHUA MOTOKA B HUN-
HeM Onede.,

Ha puc.I, 2, 3 nmpeBofATCH TPAPMKM, HA KOTODHX B
KOOPAMHATAX ,@/ﬁ:ﬂ # /7. HAHECEHM ONMTHHE TOYKM, MO~
Ny4eHHHE HAa NMATH MOJENAX W COOTRETCTEBYNgHe pasikuneM dop-
MaM COIpPAEeHMA, 8 WMeHHO: CcBOCGOAHOMY DACTEeKaHdp, ABIEHHD
TRAPABAKTECKOTD TIPHERE, COOHHOMY TeHYEHMD M OTHOCHTENBHO
CMOKOWHOMY paBHOMEpPHONY pexuMy. OnuTHHE TOUXM HA BCEX Ipa-
PMKaX XOpos0 OnWCHBARTCH THNepfonMuecKoil KPMBOH, BEpXHAA
BETEDh KOTODOf NMpHCIMEAETCH K ncu.f’. 8 HUEHAA - X OCH X .
3TH KpMBHE ¢ JOCTATCOUYHOW CTENEHBN TOYHOCTH BHpPaXawT He
TOABKO SAHOHOMEDPHOCTE, HO W MOCHKSZOBATENEHOCTE CMEHH DeXi-
MOB, A TAKEe MO3EOMNALT OMPEAENATH AMAMA30HH MApPaMeTpOB,NDH

197



-H.-_H.Ih

P SOF g1 £60 60 SFO 30 w0 LU SI0 9V S50 S0 SN0 AD 5SSV €D STV D S0 [0 Ihp 000

tn.jl..___ ¥ _ “__ ¥ _ Y * Y _—

v

50 ’ b
i ....Iu.l.‘i__- % .ﬁ....ﬂ...!.. &0
o'#
£
a s
L4
._..Iﬁi.ﬂ_.u_hu._lhu = B3 = AF T

Ty iy [ ov-Eregsy a

=mE Ty |
508 : L) af
*BNOLON HUNA¥NALOD EME 5 =
5y
*9fds amwmead mondouvuesg wdu g
5E

BHOLOU omHameduod 30HUoQI- &

roHuBNOIORd conMmdolonr- + |
sdoumdo~- e _

{OUHIROL Q0HPOOI~ O
: SHHOWEALOD S0HKH009090= W
(I=w Wpg‘I m nw.H.M..Huh ) £'2*I:Ruston

&

Gy U= w\% nnoonsongee xmdedy

a9
Lk
oL
L1
0y

=T

Iy

Sy

198



a5,
6ol *
xsy |
50

5
&0

Ly

Ja

2.5

- mam --rr.-Al--—.a.a_u--
1

Cpagux auucauncﬂ'i%#' %)
(womens 4 4¥I,50m; =~ =1,25)
A -0eccOOHHOE cONpAXeHWe;
-cGolinoe TeveHMe;
-AHCTOBHIHOE DACTEKAHHME]
~0TOPHAEHKE TpHEOK;
-0e3HANODHHA pexHEM TpYyCu co

COOMHNM TeyYyeHMeM.

< e + 0O

Lo

suliasan | S a0

EF L ‘E" FALEELYS
C ]

I

as| mepusi Cdonoe

2.

- pEmvm TEYERNE BOTORE
1 e &

W
;:" i rAeLE -";:?;:71-;
£ = vawvean phyiasad 5 |
ApsaxoK pacTexane dwcToToK
ol
S _xow.

A ek
b eSO A het i

&g

@05 @/ O:F Q28 @35 030 835 AVO OVS 05 @35 L6 A5 87 075 o8 085 49 @95 10

Puc.2,



-MI u.-.m

oy S50 Ko §90 ®O S{0 [0 90 90 S50 St Sap KD S50 50 S30 IV sp i0 $90 o0
Woa b . : ' T . . : G _
o _ _ ;
FHENILOR0  Wowndy wead
DessY e g prd suonaed

= oy T —

r_._—..ﬂhit

*pfds ownmed
noRdousreay wdu SmHehal SOHPOQI=
touneNelawd S0RYMEOLONU-
tyoxndl YnHoSRHKERdTKI -
‘o¥Hanal BOHKEO9O~

isnuownuduoo 20HPOQIDED- W
T_mﬁ.HmnE '¢'1= p G IWSUOH)
oy de 4, & | :

i< Yy, MEaaRRORRRS anded 1

c00

oo+ O




ROTODHX MMERT MECTO TAa HIA MHAA fOpMa CONPAXEHHA NOTOKOB,
AHAZM3 KDMBOM NOKAZHBAST, WTO C NOBHEEHKSN TYPOyneETHOGTN
nmoTORa, T.e. YBEIWYEHHA YNCEE OpYZa CMeHa dopm conpANeHMA
MPOMCXOANT B cAezyomeR NOCNEAOBATENBHOCTR, B Huysle xpu-
Boft (Ha mogexnsx ® I, 2, 3, puc.I) mpn &rﬂ: 0,07 m

%p < 44, (HA Momexm % & m puc.2) mpm A7 %%0,1 u

By < 345 %, . R, Haxouew, (Ha Mogeaw ¥ 5, pmc.3) mpH

A< 0,125 0 4,2 3,0 %p B ERZHOM Obefe EMEET MeCTO
MPARTRYSCKE DABHOMEDHH{l DEENM R CESSH WeXy YEAI3SHRHME Na—
PAMOTDANK BHDEXaeTCA MpAMOM mmmed. Korma 4 % cramosmm
cs Coasme 0,075; 0,I25; 0,1, a A, < 443,0, B nuxuem Onpede
BOZHHKAET COOMHO@ TeveHWe, KOTODCE COXDAHASTCA B XaHale
A0 aHaueHMi %w =034 v /.=1,75/,, zna scex mam
MOZeledl, NMpMYeM BaBHCHMOCT: MEXAY ITHME BOAKUHEAME BHpBE~-
¥36TCH KPUBOM., Ha 3TOM yuacrxe, K&K BUAHO M3 Tpaderos
(I, 2, 3), HeCKONBRO T0%eK B ONpeAeNEHHON NOCAENIBATEABED=
CTH DACNONArawTcfi BumE XPABOH. OTM TOIKE COOTBETCTBYNT
COORHOMY Te4eHRD NDR CS3HANODHOM HIXM (OXYHANCPHOM DeXHMe
TpyG.

Cnexyer 3ameTWTs, 9TO NpM GesHANOPHOM pexme Tpy0
cOOfHOE TeYeHHe BO3HMKAET 10SXO, T.2, NDH CONBUMX. At e
C MOBHMEIHON KHRETHIHOCTH COOHHO® TOUCHNE CMEHASTCA MpuE-
Ko ( /7 =0,3440,46 n B, =(1,5¢1,75)%4,, Eas Bcex naTH
Hﬂﬂﬂlﬂﬂ}-

llpr Consmux SREYEHMAX YKARAHHMX NAPAMETDOR NLHEOX
CMeHRETCA CBOODAHHM pacTeKaHnMeM, ROTOPOE COXpaHfieTcA
BAROTE A0 KDHTHYSCKOIO DeXMMA, HPH KOTODOM CHTOBAS IMyCH~
E& CTAHOBHTCHA DABHOR MNM MeHRUE KDUTHYSCHON.

AHENU3 BRCOEPUNENTANBHHX JABHHNX NOK&SAN, 4YTO 00
Aacrh ]HB!B% HilA IEEHEPIIH]FHH! GONLEMM IRANA30HOM Mo~
MeHeHME /7 e ( Fz,” =0,4640,87) u HeConsuMM ZWANa3OHOM
m3Meredufi -z (I1,541,0). Korna %, CTEHOBATCA MOHBNE
A, » OTBOASEMM RaMan padoTaer Max OGHCTPOTOR Ha BCed AME-
HE MOZenu,

ComocTamnenne I']I'H.@H!I:gﬂ NOIBONMAD CUENnaTs CABAYP-

EMe BHUEOAN: BCE KpHBHE fuf (Fr ﬂ:} » NOocTpoeHHENE

r
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ANf. PASAWIHHX AMAMETDOB TDYO, OTHOCEM ¥ OTHONEHHD ﬁ=§_ ' ]

AFANOTHYANY KBX M0 XapARTepy, TAK H M0 KOAWYECTEHEHHHM MO-
rasaTendM, 38 MCKANYOHRMEM BEDXHere npejena cOoRHOrD Te-
YOHER,

C ysenwdedweM 35T0EEHMA dTXocos ¢ o~ =I,0 a0
M =1,5 BeDxHul npefed COOEHOTO TEYEHMA, BHpETeHHHH Ye=
pes oTHomEr¥e IrAyOMH, yMeHAESETCR € &4 70 3, a uncha Ppyma
yeeamuwpantes ¢ 0,07 xo 0,125, ,

[Ilpk MOCTOAHMHOM pacxone Wim S5 3aTyXxadde cOofHEO~
T0 TEYSHHWA HQYHETCH TEM DaEEme, Hed OONRme 3aN0ReHHEe OT-
ROCOB HAHANA, Te€. OPF MSHBUMX OHTOBHX I'NyOMHaX 2 JONE—
mEX YHCIAX $pyaa.

Iskum ofpasoM, B pesynAsTaTe NacdoDATUDHMX HCCHeno-
BaHAl OWlM noNyJueHd DaBHCHMOCTE, NOBBOAALMME ONDENENNTE
dopME CONpHEEENNES NOTOKA B HEXEeM Onefe TPYOUATHYX BOLOBH-
HycH0n, 0CRACTE XX PACTPOCTPARCEMA W NMOCALHKOBATENBHOCTH
CMeHE (OPM CONDANOHMA NPW PASIUYHHY TEOMETPANECKEX Mapa—
WOTpax COGpyXenuit,

Clienyer Tax®e OTMETNTH, €UP0, TAK KaKk B Ka4ecTme
KDETCDHER NMPEEATE CeSPASMEDHHE NAapaweTpy, XapaxTepHsyoume
cofolf cremeA® HOZTOMNEHMA ¥ KMHETHYNOCTE NOTOXKA B TDYySax
H EAEANSY TDANOLEWAANEAOPG CeVeHKd, NONyYeHHHe Pe3yABLTATH
BO3IMONHO MONONR3032%6 IXNH JDOUX PETYEATODOE, BCT[ETANMEX-

CA HA DpaKTHRe. ARTEPATY P

I. Tepattwosnyg H.H. [IlpocrpancTrennce PSCTEKAHKE NOTOKA B
anEeem Onefic Imagpocoopyxexmit, "Imgporeximka ®
weamoperus™, I950, k IO,

Ze Huanaf H.T'. OUxcHODMMEHTANRHOE RCCAGHOBAHKE clolHOM
TEUSHWS B WHXAoM Ghede 3a OTBEpCTHAME Oes [OpO-
ra, Asroped., Kuse, I956,

3+ Xozaror Be®s O coepuuentd CYpHHX MOTOKOB €O CHORONREME
B pacudpaApsEXcH pycnax, Amcc., M., I95%,

bo Mumyr T'.f. Peayreraty wconegoBamEs PECTEKEHAA K COMpA~
Ramna Sypuorc noToxa, "Bmepreraxa¥, I966, B S,

5. Eywun 0. X."lmaporexzmuecroe CTPOMTENBCTEO™, I950,8 2.

6. Avmvesckut U.0., Bruanue oMpMEE HMEHErO Oneda Ba conps-
feniue Orefon, ['scaneprowagar, 1934,

[ S S ——
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C.B.TAIARKEBIY

K PACYETY [PCCTPAHCTBERHON QILIBTPAIIMH
COIPHT'AMX COOPYKEHMA HA PABHOPOIHOM OCHOBAHEM

lipi MpoexTHpPOBARNE KPYNHUX IHAPOTEXHNYECKHX COODYy-
ReEMN yONOBKA ABMREGHEMS DOJSEMEOIC NOTORA B QUABTPaNMOHEAN
yeroluRBOCTE I'DYHTOS OCHOBAHNS OUIDAASARUTCH MHAMBHXYANE-
HHMN HCCHEZORAHMFAMM P Ial0paTODEH, B KIR MACCORUX COODY-
XeEMR NONBBYDTCA NpACARKGHHHME PeROMEHZXANMAME, COXBRME-
CTREO ¥3 KOTODHX paspadoTaHH AU CPABHMTENRHO KPYAREX COOPY-
EGHEN C pemenMeM AByXMepHON SajasM QENBTpANME, KOTZA WEDARA
(uprdeTa coOpyXeHHs OpaxaMaeTcH OecEoHewdHO ConsuoR.lps sToM
Hé YYHTHBAETCH IDOCTpPAHCTBEEREHl xapaxrap (MIETpamNOHHOIO
noTOKE; B TO Bpesd, KAE ANH MENKMX H OCOGOHHO yamMX HppE~
PAUMOEENY COOpYXEHHHA, OH WNE6T De3K0 BHPAXGHHYY IDOCTDAN-
CTBEHEYN §OpNYy AenpecciA0HEHOR NMOBEDXHOCTH.

lpakruvecka (QUABTPALMOHMME pACYET MeNNTCA HA ABe Ya-
CTH, HepBAR ZOAXHA OCGecHevNTs (MABTPANMOENYD JCTORAUMBOCTE
TPyETOB OCHOBAHHA; BTODAA - JCTAHOBATE HOOOXOAMMHE pa3MepH
A TONEMEY gueorfera. TOUHOCTH pacye?a SEBUCHT OF NPABMIBHO-
I'0 yueTa MHOXECTBA NDHPOAHNX R HCKYyCCTEOHHRX daxropos, B
mepey® OYepeis — IeQNOTHIECKOrO CTPOSHAR IPYHTOB OCHOBAHWA,
pasMepoBs B HOpMH MOA3ENHOTO KOHTYpa furrdera, ycuomial gop-
MHDOBRHMA H DEXUMA JBHXEHNA TIPYHETOBHX BOA.

PaspyweHse TPYRTOB (UABTPAUMOHENM MOTOXOM BEBMCHT
HE& TOALKO 0T CBOECTB IDYHTOB, HO M OT yONOBAM ABAXOHNA H
BHXOAA (MNBTPAONOHHOIG HOTOKA 38 COOpPYEeHWEM M Ha OTKOC,
rie I'pajgMeRTH HANODA AOCTHIANT MARCHMANBHHX sHAYCHWH.

38 OCHOBHYD XADAXTEDECTHKY YCTONUMBOCTH DpHHMMAWT
EpHTHIECEHE ['Daj¥EHT? HAUOp& 3&# » EOTODHIl AoAXeH OMTE
Menbme oxmzaemoro 2 , Onpepemense EMPHTHYOCKOIO IpapxMeHTa
HANOPA OPOXBBOAAT, HCXORM ¥3 fHEHYECKMX CBOMCTR IPyHTOR,
pasjendAf MY H4 CBASHHE ?.}: - A0 7=20 B HecPA3HHE 3}3, -
Ao 0,4,
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fleppue MecHenOBaRHA JHABTPANME B OCHOBAHMAX IMAPO~
coOpy¥eEdfl B ONpOCTDAHCYBOHHEX YyenosEax CAHREPA sHnoxmwu
N0 BEZAHAD MNPOSRTHOIO MHCTHTYTE "Cpesasr¥npoBoZXnonok®™ B ,
19541955 rr, PaspacoTeHHas MOTCAMEA ¥ OONENOE KOINYSCTBO
npopeAeHHNY NACODATODHENX HCCAGA0RAEME RNO3BOIMNE NDAKTH-
yeckd H.A.[Berzopofl saBepUMTH: paGoTy N0 pacyeTy KppHIra= N
QUOHHHX COCDYEeHHH# B NPOCTPAHCYBERHHX YCEOBHAX B OXHOPOR-
HEX PDYETAX B BMAG TOXHMYECKMX yrRasauMil no deAsTPagRoOHEO-
My pacuery. Haumaaa ¢ I3 r. B Ja0oparTopH¥ QUALTPAIMN
CAHMHPH msyveercA QRABTDAOMA NOZ COOPYROHMANM F& HOOLHO~
PORHON OCHOBRAHKA. ;

Maydesne DOZ3IEMHOTO EOHTYDPA JOURHX @umnTOeTOB M €TI0 ]
BAMAERA HA QopMEpOBasKe (UNLYPANMOHHOI'O NOTOXA NOSBOAAST i
POSAENMTH BTH COODYKEHMA HA TPH IPYNIM NO CXEMe pacTexs- 1
HEfl MOTOEAa: a) BOZOBHMYCEHE, 6) anBajyEd B cGpocM, B) compE-
TAapgEe coopyXennd. Haxgaa wa »THX TPYNN HMesT CROM GOpMH
NOREPXHOCTH AENpeccHM B NPOCTPSECTEEHHMX KOODAKEATAX X ,

Iy & ¥, CHeAOBATENBNO, CNEIMOWYOCHKME YCHOBHA ANA (HIE=
TPAOROREOI'D pacHeTa.

[io nepsoit rpynne coopywenui sspaua pemera C.M.lopo-
HOBHM; N0 BTOPOR -~ GRIBTPAIMOERHE MOTOR, pacTexRafcl H3 yo-
EOT'0 MOZBOAAMEr0 KAHANA, HE OKABRHBAET CYWSCTBERHOTO BIif-

HUA Ha GAOTOe? COOPYXEHHMA,M DAcUer CROZATCH X HAXOXZCHND
BLXOAHAX CEOpOCTER M BHCOTH BHCAYHBAHHA NOTOKA B MECTEX
BHKNWENBAHKA HE NOBEPXHOCYR, JYNTHBAA IHAUMTENBHYN WHDHEY
PPOHTE BHRIMHABAHKA, STy 344849y MOXEO DENETH EKAK GUOCRYD.

B BuOpaHEEHX JAA HAWEX HCCA6ZOBAHMY COUPATANLAX COODY—=
Eenufl (OHCTPOTORM, NGpenazs, Neperopaxdsaniie COODYKSHMR)
PAARTPANMOEHNN NOTOK NMTAeTCH M3 Y3KOIO MOZBOAANEro KaHama,
RoTopul B Havyame Quwrlera EDYTO DRCTEEEETCH, OOXOXHT COUpy-
XeHAe ¢ OOKOB W NOJ HAM; B KOoAREROH YacTu quorlera ONATHE
¢remgeTcd B yoRuM OTBOARME KaHET, ABAAWMENCA AXA OpHISTAL-
mell E COOpYROHRD MECTHOCTH Kaik OH ADeESKHEM ROIASXTOpOM.Ho-
NocpejCTBEEA0 04 COOPYESEMOM MOTOK MOKET (HTH HANODHHM HpH
Manux paspocTix 2 Opedax WIM HANOPHO-CE3HANODHHM UPH CoNE-




EHX. B mocaepHeM ciyise MCRINYHTENLEO BAXHO YYNTHBATE [0
N0oXeHENe YPOBHE OHTOBHX I'PYHTOBHX BOA OTHOCHTENRHO IODHaO0H=
TAa BOXH B OTBOAANEM KaHane,

M3 MpeERTHKHM NPOEXTHPOBAHWA ¥ CTDOHTENBCTHA CONpPR-
TADEKX COODYXeHMM E3BECYHO, YTO OHH Y4CTO0 BOSBOZATCH HA
PASHOPOAHKX OCHOBAHMAX. BepxHwMe CUOM OCHOBAHEA (MWAKM DO
KOsdfugEeETAN QHABTPANME H PEe3K0 OTNHYADTCH OT HHMEXEHa-
WHX, KOTOpDHE Oonee NpOEMmacMH. HAX neaecoo0pasH0 CXOMATHIN=-
posaTh X0 AByxcuojmoro, noxeaysack fopuyuodl I'.H.Hamsmczoro
man pyuroueft H.K.lmprackoro, Taxam cxemaTEaauus ynpoctmr
pemelNe 2aja¥ NPOCTPAHCTBEHHOW (MARTDANKEM B PAsEOPOXEOM
CHOMCTOM OCHOBaEHMM,

B EAcTORmEe BPeMA HeT OCOCHOBAHHMX DeueHMM, YUMTH=-
BaDEKX farTOpH GOpMMpOBAHNA (UALRTPAOWOHHOIO MOTOKA pPACOMAT-
pRBaeMOol rpynne coopyxenmii. C meabp yoTAHOBAGHMA KapTHHE
COXOBOTO pAacTexaHMA (HILTDPANMOHHEOPO NOTOEKA # BAMAENA Ha He-
I'0 ODONOXeHHA OHTOBOTO yPOBHA IPYHTOBHX BOJ, M, MOyTeM MOLe—
AMPOBAHEE MO BHpadoTAHHOM B IACODATOPHME METOARKE HCCHENOBE~
HAR B TPYETOBOM XOTEe paaMepoM 4x4x].I w ®H Ha OpocTpas-
CTReRHOR yoraroBKe OIJIA, BHNONHWIN ONNSHOBYD SEAAYY AXA O~
CTPOTOKA HA OZHODOAHOM OCHOBA&HME, 4TO jaeT pesyasrar,domce
Cursxuft k EaType,M oflervaeT OneHERY GAXTODOB, BAAADMEX HA
opmmpoBaENe NPOCTPEECTBEHHOrO PMABTDPANHEONEOrO NMOTOKA.

lauiye ACCHAEZOBAEHA NMPOBOARNIHCH ¢ NMPEDPOAHHME N6C—
YaHHMH TPYETAMH, YIOXEHHHMA B HBA CNOA ¢ PASNEVHLME XOBd~
¢umuenramn Quasrpamum A n A, 1O cuomM, B pesyxsrare
HOCTPOERH NPOCTPAHCTBEHHNE KADTH I'MIPOMBOrANC, MO KOTODHM
CTPOMIKCE MOBSPXHOCTH AGNPECCHH B SNEKTPOENTHYECKON BaHHe
yoeraropxu SIJIA (K8R OAHO M3 TIPEHNUHMXY YCHOBHH 0pE MOZeNu-
POBAHNH OONACTH QUALTpaunn),

B peayzprare McchenoBaHMil, NPOBEACHEHX C TPOMA MO~
AeNAME GHCTPOTOXOB, OTARYANMMXCA N0 WAPHEe, HAE XMALKX
SNeRTPONHYAX, MOAY4YeHO II4 KAPT TRHAPOAKHEMHYECENX CSTOK
N0 OCEBOMY M RpEfiHeMY CEUYeHMAM MOJ6AM HCCHefyeMExX OHCTpO-
TOKOB. OCpadoTEA NOCHEZHMX NOSBOAMNA MONYUMTH T'pPadMKE Ho=
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MOHEHER NEpAMETDOS QAABTPAMMOHKOrO MOTOKA ¥ OTHOCHTENBHHX
PEANUHHAKS

« & A A, = COOTHOEGHME KODPPAOACETOB (PUIBTDE=
ORE BOPXHETO CIOA K HWEHEMY, JUETHBALMNEE RMAHKS HAKHErO,
goxee NMPOHMIAEMOIO, CHOA;

A = 5.7 = OTHOCHTCNHHAR WWMDHHE COODYyESIMA, X&-
paKTepHayDmad y3I00Th COOpPYKeEHA, YA€ 4 - EMPHHA [0 ZBY
BOAOGOA, « = AAMHA TFODHSOHYOABEOH MDOGKUEM BOZOHEMNDOHW~
maemol WacTH COODYVKCHHA, ]

4§ = 4L = OTHOCHTENSENH HANOpD, oTpaxapgdll BIms—
HHEG pacueTHOIO Hamopa # ¢ 4, = HPCBHWEHNE YDPOBHA OHTOBMX
FPYHTOBHX BOJ H8Y TODM3OHTOM POZH B OTBOAAIEM Kaualle, Bi-
paxeHsHOe B AOKHX 0T pacueTHOIO HAnopa ¥4 .

[locrposnrue rpaduKs WaMeHeHMM OTHOCKTENHLRONO HANO-
pa 4 ¥ OF OTHOCATEARAON MMMEN /4 'L (4,4 =
= # (/ '« ) NOSBONADT MOCTDOMTH SMWPY GUAHTPANMOHHMX HAMO- .
POB ODE pAa3XAMYHHX SHAYEHMAX o, 6,4 u 4, (puc.I),

TAE . 4 =~ PACCTOMHNE OT HAYEAA COOPYEERMA A0 BHOPAHHOIO
ceueHMA, a /4 = QPUASTDANMOHHWH HENOD B 3TOM CEUEHNH (IDT—
Gera. Bropas rpynna rpajMeoB MsMeHeHMH! IpaZMeNTOR HAIOPA 3&
COOpyRcHEEM MO3BCUAST ONPEAENNTH Er0 OXHAaeMOe BHAYCHME HODK
COOTBETCYBYOMMX £, 5 & W 4 (DHC.2).

C momomsD 9THX I'pafMKOP WOXHO YCTAHORMTH BUMAHME HA
$AnbTPENMONENE NOTOK YeTHDEX (PAaKTOPOR - PASMEDOB M KOH-
CTPYKUME COODYyXeHHA, HMXKeaexamero, Colee NpPOHRNAEMOIC,CHOR
TPYETA OCHOBAHMA, NPOCTPAHCTHOHHOCTM ABMXCHUS NOTORA W HO-
NOXCHAA OHTOBMX I'PYHTOBMX BOJ.

Haxoxyeeue MpEHATHX OTHOCETUNBHHEX BSIMYNE 3ATDYIHE=
HER He BHGHDANG, TEK Kak 3HAWEEEA &, 4 , o« Bagapvred
TREAPABNHYCGCKUEM PACYETOM COOPYNMGHWA, A JHAYCHWA o M A
ONMpeAENANTCE MO IRAPOTEONOIWYSCKWN JAHHEM.
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CoH . KEBEPIE
OEPEHOCHNE CHQOH /A 3AMOYKH OPOCHTEIEH

B I965 r. asropox Own paspaGoras CHHON ZAR B8NOWKH
OPOCHTENBENX EAHANOB, YCTpPEHBASMMX ¢ CONBMEMN YRIONEMA MHa
NpOCajoOTHEX rpyETax (pHcyHoOK).

FazpaGorza Taxoro cufoss npomssegeRa N0 npockle
npexcexarTens rexcosera MMeBX YaCCP Kypdamosa B.l. mris oo~
BOGHMA 3eMeNs MopxoMarpmux Cesepsomy TaNEeHTCEOMY KamaXY,
HB EOTOPHX P HEXOTOPHX MECTAX ORA3AIHCH HPOCAZOYHWE TDYHTH
M OPHOCHTENBHO CONBMKEe YENOHH OpocHTemel.

JaMmouKy HEMEYEeHO NPOBOAMTEL CHeAYDWMM OGpasom, B Bu=
RODAHHOM ODOCETEN6 YCTDAHMBAOTCA DA NepoMEYex ¢ WHDHEOH mo-
Bepxy £~ 100 cm uepes £ = %— y H&E KOYODHE YEAANNBANTCR

¢ HexOTOpHM saraylumemmem ( ~ 20 cM) MeTamnmvecKMe IepEAOC- ,
E4& CHHOHH,

‘Bogy B ronosHoff yyacTox OpocHTENH LHOZANT C HOCTeNlER-
HEM YBOAMSCHMOM A0 (mor= 3040 a/cak.

Korza samonEmTca BofoM mepExit yvacTok OpocHTels
Ao v HIT, poza HEVHSY NOPEAMBRYECA Yepes rpeCeHs cufoHa N
ABTOMATHYUECKH BEANIHT Or'0 CHAYANA HA MAHMMANBHO YCTOMIMBHD
PacXOR &min.ver. = 7,0 N/ceR, a s2TEM NOCTONOHRO YBOAHYMT
A0 t:?ma'.r.

JanonHHE BOROH# BTOpOHl YUACTOK OpOCHTENA OHA MOCHEeRO-
BATENBHO N AHANOIWYHQ NOCTYOMT EA BCE OCTANBHHE yYACTKM,
llocie 8T0r0 MOAANY BOAM B mepeul yuacrox OPOCHTENR MOXHO
CORPATHTE X0 pacxoxs Quisrpangus w3 opocarens, Opu srom xe-
NATeNsH0 COKDEWEAMe LENATE He 00Ne6, YeM AO minucr 7,0 A/CEK.
Ho WOXHO ZODYCTHTE M HuXe, TONBKO B HTOM CXyYae CHOOHN OyXyT
NEPHOANYECKR BRIDYATBCA HA (Vpin.werz. M TODEBOAT BOAM B BEDEK-
noM Onede Oyner Eone0arscA ODOYTH B TEX Xe Mpejesax of

v HIT 0 o MIT.

pr npexpamcEus TOXEYM BOJNH B OPOCHTENB BCE cxp Ona

ABTOMBTKYOCKE BHMXNWUATCH HPH OTMOTHe HOPMANBHO HOZAEPTOTO
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T'OpH20RTa, ABTOMATNSM BRINYORMA N BEXMGVGHNE cufoHa u
yeroRumsull cOpoc PACXOAO0B B NPOAGNEX OF Loimswr A0 (Prmorr.,
T40s 0,15 @mox N0 @mox 006CTIOUNBAGTCA HANEYEEN B CH~
@oHe peryxsropa pacxoja 5 BEAG HMUM B KOSWDEKe;3apHAHOI0
yerpolicTsa coCTOANETO MNE& OTERAHOTO HOCKA © OTKEOENTENSHi-
MM IVSHEANN (XAR cTAOMNNSANEN HANPABNENNA CTPYW UPH BEN0-
YOHNN) W B&PEANONO KOXOANA , COSAAMNGIX MHTENCHBEOS yXaNe-
AMe BO3AYXA K3 paspexaemold wacTd cufora.

HAna yweELUWSRHA DASMHBASNMOTO AEHCTHIN CTPYM BepXHAS
YacTs TPYOH Ra BHXOXE CpesaerTcd, & WU - YCTPAMBAETCSH
B BAje monyxkpyra (p nname) ¢ mOopoxiom.

Cafon c mamopow Z = 0,8 m n covemmen S @ =
=0,2x0,I=0,02 lz COINMACHO ONNTamM, FPOBOACHNMN B
CAHNNPHE, » macmtaCe HATYPH NPOLYCEAR P.ox™ 45 1/cek.
loarowy mopamarh » opocMrexs Goxee 45 x/cex sampemaercs,
TaK Eax cHpoOE He INpOmycTET COABWEr0 PACXOAA K mpomsolizer
NePeAB BOXM Yepes HEPOMMNKY M 6e paspymemme, [pm MeEBmNX

pasuepax BHCOTH COUCENS OpocKTenef MOXKHO ¥y cmjoHa 7
YHOHBNATS .
Ipg £ =0,60 U = &mo™ 30 afcex; z =0,40 n -
Eomard® 25 NfCEEK,

Copox MIrOTABANBAGTCA M3 AUCTOBOIO XeXesa TonmmMEON
J = I~2 M, NPMMOYTONEHOPO ceveHEs, CBADPHOA KOHCTDYRINN,
Opm £ =0,80 m u romumuse xemesa J = I,0 n cmipom Be-
cwr g =24 xr; & = I,5m - ¢ =36 xr; £ =2,0 ux -
ﬁ = &8 Kr. :
ipe ycrasosxe chfoEa HeoOXOAEMO OOpANATE BHEMAHNE
BA CO3RAHMG HeCONBEOINO HAKNOHA BEpXHE# YacTE ero. :
ipn ycramopxe cXezyomero cufoma EYXHO BeprEnD KD On-
Ky Peryufropea pacxoja YCTSESBANBATEL HE OTMeTEEe NOPOXEA
S8pAREOTO KONOANA MpeAMAYWEro cudona,
Crezasrumpos0fXnONKoM OHAR COCTABNGHM padoume qep-
TEXM JAAHHOTO CAQOHA INA 3aMOUKM YaCTH opocmrenell (B mpoca-
ROUHMX I'PyHTAX) HA BHOBS OCBAHBAGMMX SEMARX, NNTAGMEX N2
Ceneproro TamkeHTCEOT'O KaHANA,M NEPEXAHN CTDORTENAN.
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1.A.TEXTEP, A.C.KOHEAKOB
YPOBHEMEP AIfi MCCHAENOBAHWA CHQOHA HACOCHOM CTAHIHM

OGuqp0 BEANOPHHE TPYOGOMPOBOAH KPYMHHX HACOCHHX CTAH-
nel oxaEuRBanTCA CHOOHAME, AOCABRNADEMMM He3HAYETENARHHE MNO-
TEpPH HAMOpa, HO C MOMOWNBY HOTODHX HAcocH paforapT Ha HMEN-
MEMCH HAMMEHBEEM Hanope.

Ing ONpepoTBpAameHMA ONOpaXEWBAHMA BEDPXHEI'0 KaHana
nocie OTHADYEHMA HAcOCA B BepxHeil wacTH cEfOHA yCTpAHBALY
RNANal CPHBA BARYYM&, ABTOMATHYECKM OTHEDMBADNAlNCA OpE 0T
KADYEHMN HACOCA M TeM CeMMM paspaxanmefl cmpon.

Ha-3a napooGpazopaHHA, KOHCTDYKTHBHHX HeZOCTATEOB
KAanaHa,CpPHBA BAKYYMA H JDYTHX NpPHYRE P BODXHEM H3I'mbe CcH-
foHa Bo BpeMAa paGoTH Hacoca 4YacTo o0pasyeTcs NapoBO3AymEHU
MEemOoK, yMeHBmADWHH ceYeHMe MOTOKA M TEM CAMHN YBElAWdHBED~
mMi moTep Hamopa.

Las wayyeHwA ycrnosul oOpasoBaHMA BOSAYWHOT'O MEWKA
B cupone Kyo-Masapckofl HacocHOR CTARIMM ¥ BIMAMMA €ro Ha
BeN¥YHHY MOTEps Hamopa B oTAeNe BopoxpamMnEm CAHMHPH Oumm
paspabOTAHE M HSIOTOBAGHH TPH PEeOCTATHHX YPORHEMEDHHX AaT-
YHKEA .

[leppoHaYansHO AATYAKM NMPEeACTEBIANE COOOH NONOCKY
surunnacra paswepod £ x K x ¢ = 2000x90x2,5 WM, BEONE
KOTOpO# H& ONpeZeXNeHHOM PACCTOAEMM APyl Of XAPyra OHIE
pacmonoxess I2 nAaTyHEHX KOHTAaxKTOP pasmepamE (' x &x d'=
=40 x I0 x 0,5 um,

JaTduRK BMecTe ¢ Haonupyomed BMRMMMacTOROH MpOR-
naAxKoff Ounm MpEEpENAeHH B Tpex cTBopax cufoHA X BHyTpeE-
Hell MOBEPXROCTH MeTanuMYeckod Tpyom ( < = 2800 wm).

PaccToAENA MEXAY KOHTAKTAMH MO BEPTHKAAR OHIH OZM=
HAKOBUMM M paBHuMM I50 um, Hoxzu#f KORTAKT AATIMKE COSZM-
HANCA © PESMCTOPOM, MHOT'OXMNBHNM KadeneM, BHBEZEEHHM Ye=
pes repMeTHIEpYDmMi mTynep Hapyxy. COMpOTHRIEHME
BCEX DPE3HCTOPOB ONMHAKOBO,.

SnexTpEYECKas cXeMa npuoopa (pHCYHOK) NpeAcTaABIAeT
cofoft mocneA0OBATENBHOE COEANHEHWE AATYHKA, OocuMAnOrpadm-
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213



4eCKOTO FaNbBAHOMATDA WIH CTpPENOYHOro nmpudopa, AKKyMYyNs-
TopHON GaTape, MeTALAWYECKOH TPYOH cudora M BOAM B Hell.
B 2aBMcMMOCTH OT yPOBHA BOAH B Tpy0e HAXOAMTCA THCHO
BRADYEHHHX B [NEeNh KOHTAKTOB M,CHeA0BATOALHO, YMCHO Napai-
JIeABHO EEIDUEHHHX PE3WCTOPOB AaTUYHKA. OTO BH3HBAET HaMe-
HeHWEe BEelMuUMHH BAeKTPHUECKOro TOKa, NMpOTeRabmero 4yepes
raabBaHOMETP Ochuaxorpafa mNM cTpenodnsit mpudop. bmaroxa-
pA NpeABApUTENRHOW TapHpOBKe MO OTKJIOHEHHD aallunKa,ordpa~
CHBAEMOT'0 TATHEBAHOMETDOM HA KEHOMASHKY, WA 00 OTKIOHEHMO
CTDENKM MUNAMAMNEepMeTDpa oOnpejenseTcs YPOEEH: BOZH B
Tpyse.

lips nmpoGHOM NyCKe Hacoca § ABYX AATYRKOB GORBHYD
YacTk MON0COK BRHMUMNACTA, HA KOTODHX OHWIM saKpelsieHH HKOH-
TAETH JATYAKOB, COPBANO NOTOKOM BOAH. [loaToMy B KavecTse
AATUMKOB OMAW MCMONE30BAHH KOHNEBWEe WacTH xadeneil. Peam-
HOBHI WiaHr NMOKDHTHR Kaleldsd paspesan® BAOAL HA ANMHY pa-
Gouelt yuacTM gaTUWKA W pasBopauMBanu. B HeM Ha BHODAHHHX
paEee pacCTORHMAX NPOCHBANM OTBEPCTHA, B Kaxj0e W3 KOTO-
phX- MPONYCKANW OAHY MMny Kalenr. SaTeM WiaHr OMATh CBOpa-
ynBank, BupefeHHuHe TaxuMm o6pasoM HAPYRY XHIH Kalens Ha
paccTOAEEK I5 MM 0T Radenn Owne oOpe3aHH, 8 KOHOH MX Oro-
NeHH ® ckpydYenH. Orpeakn Kalenelt BMecTe C paCOYMMH KOH-
NaMB-7aTINKAME OWIM NDUKPENJeHH K MeTaliaWduecKoit Tpyoe ci-
¢oHA NMpM nOMON¥ NPHBAPEHHHX K Hell XOMYTOB, M 4epea calb-
HAKOBHE YCTPOHCTBA BHBeAeHH HADYXY y TpyOH cHpoHA,H NpHCOE—
AMHEeHH K HAGOpY SHeMeHTAPHHX PE3HCTOPOB, OOpA3YRmMX
pe0OCTAaT.

B mpoBeAeHHHX MCTHTAHMAX HACOCOB ONHCHBAEMHE YPOB~
HeMepd pafoTann HAAEXHO.




J 0. I0YIATUB

TEXHONOTMA # MEXAHW3ALMA BO3BEAEHMA [LIOTHHH
M3 KPYIHOOBJAOMOUHHX TPYHTOB

[nOTHHE M3 MECTHHX MATEPHANOB B MOCHejHEE I'OfH HONy-
YMIR HamOoAbmee pacnpocrpaHexne. [normas HaTTAKYpPI'aHCKOIO,
Yuugypranckoro, Toadyrysckoro, Dxzmocypxamcxoro, Kaprupas-
ckoro, [aykamapckoro, JXu3aRcCEOTO BOAOXPAHWIKN ~ HENONHHY -
Nepeders IEMARAHHX YHATAHHHX KAYECTBeHHHX HACHMEH,N0CTPOBH-
HHX TONBEO B JaOexrcrame. B pesyirTare naxomned OOTraTHH
ONHT MO CTPOMTENBCTBY IpaBriiHo-semasnux (Tan U) ® Sewif-
X (tun 1Y) maorus /1/.

lo Mepe nepeNemeHwA CTBOPA NAOTHH B BEPXOBBE DEK
OCTPO BCTAET NMpOGAeMa MCMONLA0BAHMA B KAYECTBEE MATEpHANA
RDYNHOOGAOMOYHHX TI'DYHTOB, ABNADMMXCA NPOAYKTAME H3IBCDEGH-
HHX TOpHHX TMOpOA, 3ajeranmUx B BHAE KOHYCOB BWHOCOB. B TO xe
speMaA B Copercrom Copae MMEETCA OMHT CTPOMTEAECTBE NIOTHEH
Oprororofickoro Bojoxpasmnuma Ea p.Yy B Kepruacko#t CCP (I952-
1958 rr.) W3 9THX TPYHTOB, KOTOpH{ MOXeT OHTE HCMONL30DAH
NpM MPOEKTHPOBAHMM X CTPOMTENLCTEE 3IOMAAEMX COOpyXeHEM M3 no-
LOOHHMX MATEDWANOB.

TeXRONOIHA M MEXSHH3AIMA CTPOMTENHCTHA NNOTHEH OpToTO-
KOHCROTO BOZOXPAHMNMNA, & TAKKE METOZWKA ROHTDONA KayecTaa
pador paspaGoTaHy NMpE ydacTwd asropa /2/, KOTOpHH BOSTHABAAN
(1953-1955 rr.) srcnepmuun CAHHHPH, ocymecTBARABEYD KOHTPONB
34 BOSBEJICHAMEM TMIOTHHH, :

OproToxoiickad MAOTHHA NpM BHcoTe Gonee 50 w B o0neme
2,1 wni.u® opasyer BOZOXpaHMNAEmE eMxoersn 470 MAH.M. B Ke-
yecTBe MaTepHana WCNOAB30OBAH KPYMHOOGNOMOWHHE TPYHT ZAEADBE-
ANBHOTO NMPOMCXOXZEHMF, 3anerapmmil B AOCTATOYHOM KONHYECTEE
BONMAH MeCTa NMOCTPOMKH.

I'panynoMeTpHYECKHit COCTAR IpyHTa B Kaphepe ¥ B Tele
MAOTHHH XApaKTepHsyeTcR KpusuME (puc.l). MgTepwan nnoTEHH
OTNIHYaETCA OT KADREDHOTO OTCYTCTEMEM HDYyNHHX Jparumafl, B oC-
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HOBHOM DpasMmepod Gonee 200 wmM, KOTOpHE He AONYCKANMCE B Te10
HACHIH, OTCOPTHPOBROM MX B Kaphepe ¥ AOMONHMTEIBHO HA IO~
THHE, YAenbHH#t Bec rpyurom 2,5-2,7; o0veMEH{ Bec crexeTa
PDyHTa B 6CTECTBeREOM 3anerasmm 1,9-2,0 /u°.

' lnoTMEa OAHOpOAHAA C KPYTHSHOW OTROCOE OT 2,5 A0 #.
Oe3 CHENMANBHHX BOZOHENDOHMuAeMHX ycTpoicTs. OT mpexycuor-
PEHHOT'O MEepPBOHAYANEBHHM MDOERTOM CYTAMHHCTOrO SKDEEA OTK&3&—
JHCE, CUMTAA, YTO OPH AOBSAEHMK MIOTHOCTH IpPYETA X0 O0BeM-
HOrO Beca 2,1 7/u° m Gomee Teno nMIOTWEN GyZeT ACCTATOYHO BO-
ACHENPDOHROASMEM »

llocne saBepmeHHA CTPOHTEABCTEA IDIOTHHH H NEDPBOr0 Ha—
[NONHOHAA BOAOXPEARMTMNA BHABHIACH ONMROOYHOCTH MOZOGHOTO pe-
LeHNA,

AiR yCTpaHeHEMA $WABTpATMN 9epes IIOTHEY, NpoTeRaBweft
C BHHINHMBAHMEM BOJAH SHAYMTENBHO BHEE JpeHaxHOR NpESMH, CHIO
OPRHATO pemeHWe 00 ycTpoHcTRe HHBORNMOHHON 38BecH K3 neMeHT~
HO-TTMHAERCTHX W I'IMENCTHX pacTBOpos. 278 padoTa YCMOWHO Bhi~
monAenEa TpecToM "TI'mapocmencrpoit® MWEEcTEpCTEAa CTpORTENBCTBE *
BMEKTPOCTARNEM B I960-I92 rr., a caMa IMOTHHA HODMANBHO
SRCIAYyATHADYETCA,

Onur Oproroxos AOkRAsam, YTO RAA 00ECNEYEHES BOXOHE-
NPOARNEGMOCTH MAOTHEH WS XPYMHOOGHOMOWHHY IDYETOB CHEXyeT
BOSBOANTE C yCTPOHCTROM B HEX AAPA RIN BEDAHA.

Texnonormuecknif nponecc BOSBEXEHRS NNOTHHH M3 EDyUHO-
OGNOMOYHHX TDYHTOB, B OTAWYME OT CTPORTEALCTBA OOMYEHX Eaye~
CTBRHHNX HACHNEH, BRAOUAET AONONHMTENLHHE ONEpDANNN, BHIBAH-
HY@ HEeOOXOAHMOCTEN OTCODPTEDOBKE KPYNHMX KaMAel pasuepoM Go=
166 2/3 TONNMHH OTCHIAEMOTO CHOA, M MepEMeANBAHKA T'DYHTA Ha
nmnorueEe, [pw aTOM OTCOPTHPOBRA MOXET BHMONHATECH B Eapbepe
HIW, MPA MCHONb30BAHKE OTOMpaEMHX KawmHelf B WacTHX COOpyRe—
HRA (ApeHAXHAA NpHsMa, OTMOCTKA BEPXOBOrO OTEOCE), HA MAO-
THHE, [lepeMemMBan®e OTCHNAHHOTO T'DYETA PHXNHTENFAMNE MOSBONA—
eT AOCTHYE DAaBHOMEDHOT'O YBNAKHEHHA M WSBIEYHL HS-NOZ IPyHTA
HEMHW, DA3MEPH KOTODHX ODeBHNADT YCTAHOBNENHME HODMH,

217



Heroropue aBropd /3,4/ B CBOMX' pafioTeX yRA3HBANT HA
AKOCH HMEBHYD MECTO CErperamnsm I'DYETA OpPE OTCHMEE [DIOTHHH
OproTOKOMCKOTO BOAOXpAaEMNEmAa,., He ocnapMBas BO3MOXHOCTH NO-
10CHOTD SBAGHMA DDPH COOTRATCTEYDUHX CIATONDHATHHX AAA 3TOrO
JCNOBRAX, HAABSA COTNACHMTECA C YyTEEDXACHMEM, YTO OHO WMEJNO
mMecTo Ha OproToROe, IAe TEXHONOIHS yNIOTHeHMS IPYETa HECONE-
mane cunoswE (rToammHo#f 30-50 cu) M TONBEO MOCHEe ZBYRPATHOTID
PHXNEHNA HCRADPYANA COCPEROTOUECHME OAHODOAHHX MO paxium
KPyOENX BEIOYeHME TONBKO CHHM3Y CAOA K B OfHOM mecTe. K T0O-
¥y xe rpyeTd Oproroxofickolf NMUOTHEH COZEPRAT EPYMHHX BREOYE-
Bl (xaumuw Gomee I00 mw) B 2,5 pasa MeHbLmE, UEN B MaTepuane
onoTEEH ['emExepansn, IAe M3yudalca mMponecc cerperaguu rpys-
ra (puc.I).
TeXHONOTMYECKEH nponecc POSBOJACHMA NAOTMER OpTOTOKOM-
CROI'0 BOJOXDAHRNKmA B OOmeM BHAEe COCTOAN M3 CHOAYDNHX Omoe-
pamm#t /5/:
1) paspafoTka rpyHTa B Kaphepe OZHOKOBNOBHMM SKC—
EK8BATODAMH, C NPEABAPHTENBHHM PHXNEGHWEOM B3DHEOM;
2) TpaHCHMOPTHPOBKA I'DYHTA HA MAOTHHY NPH OOMOMM
8BTOCAMOCBAJNOB ;
3) YRmaxEeHKe ABTONHCTEDESMM DOBEDXHOCTH, HE KOTO-
PYD OTCHNAETCA IPYHT;
4) oTCHMKA I'pPYETA HA NAOTREY OTAEGABHHMHM KydaMm;
5) pespaBHEMBAHEMe I'DyETA OYALACREDPAMM CHOAMM IAJNAH-
HOj TONMMHH ;
6) orfop Wa IpyHTA KaMHAd GONBLOMX DASMEGDOB;
7) yBIakHeHHME T'DYHTA ABTONHCTEDHAME; |
8) neperMemmpaHMe OTCHNAHRHOIO CIHOR ABYyXKDATHHM MNpO- '
XOAOM PHXNUTENA,;
9) orfop M3 TpyHTA KaMHA CONBEEX Da3MEpOE;
I0) nnaEmpoBKa I'pyETa rpefizepom;
II) yBnaxHEeHKe CTMIAHKPOBAHHOIO CHOMA;
I2) ynnorHeH®Re IpPYHTA YKATKOH PRAZKMMM ¥ NMEEBMORAT-

HaMH «
I'pyET B Raphepax paspaGaTHBANCA ZW3ENLHNMM OZHOKOBEO-
BHME 3KcKRaBaTopam 3-I004 m 3-505, olopyzopasEHMM NPAMOMN AO=
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naroit ® xparmafiEoM. [pumeneime CONSe MOMHHX MANHH, HENDEMED,
PKCKABRATOPOB (B9-3, OHNO HEBO3MORHO HB-38 OTCYTCTBHA BAEKTPO~
SEEpPTHH,

TpasECNOpPTEPOBANCSA TPYHT ABTOCAMOCBANAME IDPY3ONOABEN-
HOCTED 3,5 ¥ 5 T, YUMTHBAA CPABEMTENBHO HeCONBMYD ASIBHOCTH
BO3KM, B npepexax I-2 xM, Ouwia HCCHez0BAHA BO3MOKHOCTE HC=
NONR30BAHAA HA MepeBROSKe I'DYHTA CAMOPA3TPYRANWUXCA TParRTOpD-
HEHX npanencs J-I79A, MMEDOmMX I'eOMETDHUSCKYD SMKOCTE Ky30Ra
pasEyp 9 ¥, B pesyaprare OWAO yCTAROBIGHO! NPOM3BOAMTENE-
HOCTH TPAKTODHNX MpHIENCB BhmMe, YeM Yy aBTOCAMOCBANOB 3il-585
ma 30-40%. B 70 ®e BpeMs NMepeBO3Ka eMHMNH 00%zeMa TDYETA
NpHNEnaMM A0pOXe, YeM cawmocpanams Ea I7-20%, sa cueT MeHBmEH
CTOMMOCTH MANNHO-CMEHH aBTOMOCHAR (DHC.2).

[lopepxHEOCTh MAOTHHH Mepel OTCHNKOW OYeperHOI'0 CHOA
yBAARAANACH MONMBKON M3 &BTOUMCTEDH M3 pacvyera 2 IMTpa HE
I KB.M. 3Ta OonepanEs NpexoTBpamaeT MEaeo0pasoBaHue NP pasdo-
T6 aBTOTpPARCHOpPTA HA MAOTHHE M yNyYEAeT CBASE MERALY CAOAME
IrpyHTa,

I'pyET OTCHNANCA OTACNBHHME KOEyCOOCGpAS HHMH KyYaMK Bb-
corolt memee 1,2 M. J/IA NMOMYYEHHA MPOEKTHOM TONMMHN CHOH
PpyHTA [OCHEe erc paspapERBaHNA Oyaszosepauu [-271 paccTomEWe
MeXAy OTCHUSEMHMHN KyUaM¥ YCTaHABIMBANOCH PACUETOM M KOHTPO-
ANDOBANOCEH HA MIOTHHE CNONWANBHHMM DEryIMpOBEMKAMH, KOTODHE
OXHOBPEMEHHO YUMTHBANM DACOTY TPAHCNODPTHHX CPEACTIE.

“ BospejeHERe SeMAAHHX YKATAHEWMX NIOTHMH M3 KpyIHOOONO-
MOUHHX TpPYHTOB CONDAXEHO ¢ HEOOXOAMMOCTEN BHNONHEHHS OYEHD
TPYAOOMEOY# omDepanWE Mo OTOOPY KaMHA, NDPEEHEANWErt XOMYCTR-
NHe pasMepH. MexamEmsamms oToff ONMEpANWA B Kapbepe NpR MOMONK
CHeIMANEHHX NePefBENHHX OfHO- M JIByXCEATHHX IPOXOT-OYyHKEDOB,
YyCTAHOBIEHHHX HA MeTALAWTECKHMe JHEH, He YBEHUANACh YCHEXOM.
TAReNHe YOIOBKA SKCMAYATAURM M HeCOBEDEEHHAA KOHCTPYKIHA
TPOXOTOR TpeGOBaNH YacToro X peMoHTa, 9TO BHEYARNO OTKE-
FATHCA OT HEX,

Hexoropoe BpeMs MADOKO NPEMEHANKCH IBYXCHRATHHE CHEM-
HHE DemeTK® ®3 Tpyd, yCcTaHABAMBAEMHE MOBEDPX KYs0Ba aBTOCAMO-
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CBANOB, MO3BONMUBHME 3HATHTEABRHO COKpPaTHT: DYWHOH TPyA HA OT-

gope KeMHA. B panbHeitmes, KOI'Zla KaMeH: NOTPeCOBANCA B GONE~
MOM KONWYEecTBE IHA ycTpoficTBa ApeHaXHON NDH3MH H OCANOBKE
HAOPHOTO 0TKOCAE, CEBEepXMepHH{l KaueHR cTanuM BHOMDATHE HA IIO-
THHE TPAKTODHHME IpaciaMu.

OnTEManLHAA BIAEXHOCTH IDYyHTA OWia yCTAaHOBIGHA B 6-8%
Beca MenxoseMa (GparuMm MeHee 2 MM) W ZOYBRAXHEHHE ero 20
ONTHMANHHEON BENWUMHE (NPOTHE KE&PHEDPHO'0 2HAYOHMA BIAXHOCTH
rpyura 2-3%) npoMsBOAMIOCE Ha MIOTHHE aBTONMCTépHaMH., PaBHO-
MEDHOCTH YBIAKHEHMA o0ecneYyMBaNachk 3a CYeT YepejoBAHMA NOMMB-
KH C NMepeMemMPAaAWeM I'pyHTa pixmmTeneM [-I62A.

[lnaHAPOBKE NOBEPXROCTH JKATHBASMOrC TIDYHTa NMPOH3BOZM-
Jack rpeipepou J-20F M npe HeOoOXOZWMOCTH TDYHT ZOYBIARHANCH.

OzEoff W3 CNOXHHX W OTBETCTBOEHHHX ONepaudit TeXHOMOTIH-
YECKOT'0 Nponecca CTPOMTENECTBA MNOTHH M3 KPYNHOOGNOMOMHHX
IPYETOB fBAAeTCH ynaoTHenwe. Ha Oprorokoe B Havame OHO Mpo-
H3BOAUNOCE CLEMOM M3 ABYX COGAMHEHHHX I'yCBKOM MATATOHHHX
KATKOB = Kyanauxosoro J=I30 m rmagkoro Jl-I26. [lpe aToM npep-
NONATAN0Ch, WTO KYNAYKOBH{ KATOK YNAOTHAT HHXHOD YACTH CHOA,
8 TAaJKKl — BepXHOD.

JT0T cnocol, zapmei# xopommft adpexT mpH YINOTHEHHA
CBASHHX, OAHOPOAHWX HNO TPAHYNOMETPHYECKOMY cOCTaRY, TDYHTOE,
oxazancA mAnosfferTHBHEM HA KPYMHOOGHOMOYHHX I'pyHTAX. B 2TOM
ClyTae KYNAYKM KATKOP BHEODAYMBANW KAMHM M3 TONME TDYHATA M
B3PHXNANR ero, JUA ZOCTHESHMA NpPOeKTHOM NAOTHOCTH, pABHOM
2ol !fua, NPRXOAMAOCE AONONHMTENEHO YRATHEATE TPYHT ITagKi-
MM EKATKAMH.

lliagrne KATKH CPABEMTENHHO XOpOmO mpopafaTHBamT Bepx—
HOD 4aCcTh CAOH; POJAE Xe KYyNAYKOR INA YNAOTHEHHMA HUEKHEH YacTH
OTCHOAHAOT'C CAOA BHNOAHANT KaMHE, cOZepxammecA B TIpyhTe.llpn
VIIOTHOHMM K& KYJNAUKOBHMM KATHAMM 3TH KEMHM HADAAY C PHXNEeHM-
éM TPYHTA CHALHO MOHaUEBAIM, & YACTO W JOMAIH KYyJTBYRH,

Hauunan ¢ cepeawed I953 r,, no npeanoxeswn CAHUMPH,
YOAOTHEHWE TDPYATA Ha cTpoATentcTse OpTOTOKOMCKOrO BOAOXDaAHH-

e2l



JMEA CTANK MPOM3BOAMTE CIEMOM K3 JABYX IMAgKHX EaTROB JI-126.
lpr aTOM NPOEKTHAA MNIOTHOCTH AOocTHranack 3a I0 npoxozom,
BMeCTO I2-I6 MpOXOZOB MpH HCMONBIOBAHMM KYAAUKOBHX M THAi-
KHX KaTKOB, & yKATKa NMPON3BOAMNachk Ha IY CKOpPOCTH TpaKTO-
pa (7,4 xu/q), Buecro li cxopocru (5,1 KM/u). .

loaxe OuNH HCccAEeAOBaHH TAEeNHe 25-30-TOHAHE KaTHH:
=263 (Ha nuesMarTHre) w [-220 (Gea kymadukoR), Hamexmue Mmu-
POKOe NpEMeHeHHe HA CTPOMTENsCTEE, I'DYHT cioeM 35 cM ymaoT-
HRNCH 210 MPOEKTHOM NIOTHOCTH 38 4YeTHpe mpoxoza karka [J=-2203
NPH YHATKE MHEBMOKATHOM [=-263 TpeGOBANOCh WeCTH NDOXOZOB,
3a CYeT HEeAOCTATOYHOT'O YyNAOTHOHMA NOTOC I'PYHTA MExXLy clega
MW KOTEC. g

Mecra conpsA=enmf COpPTOR MAOTHEH CO CKANOM Ha MHDHAS
I,5 m, He ofpalaTHBAEMHE NPHIENHNMA KATKAME, TPAMOOBANHCE
MeTarnMyecrof "Cacdol™ mecor 700 Er, mozsemeHEOd K cTpene
axckapatopa 9-252. Cxoff rpysra Tonmmuoft 0,7 M yILIOTHANCH 3a
yerTupe yaapa "CaOu™, cOpachupaeuoft ¢ BHCOTH 2 M. :

OmiT crTpouTenscTRa ® Oonee 4eM AECATENETHe BKCMIyaTa-
UM moTHHH OpTOTOKOMCKOTO BOROXDAHMNMEA, NDH [MOAHOM OTCYT—
CTBHE SHANOTWYHOT'O NMpeNefeHTa B NPAKTHEE MIOTHHOCTPOEHHMA
Cosercrore Comaa, zaeT OCHOBAHWE PEKOMEHAOBATE USHOXEHHYD
BHlie TEXHONOTMN, 4 TAKEEe NPEMeRABENNeCH cNocold NMPOM3BOACTEA
OTASHBHHX BMAOB padoT ¥ CPeACTBA YMNOTHEHMR ANA HCMONB30BA=
HEA OpH NPOSKTHDOBAHHM E BO2BeJeEME EaYSCTBEHHHX HacHmefl 3
KDYNBOOGNOMOYENX TDYHTOR,

C aTux nosMumit Hemanu@ WETEpEC NDEACTABARET METOAMKA
OPraHn3ani® ¥ MPOBGAEHWA KOHTPONA HavYecTRa padoT NDH. CTPOM=
TenscTBEe NAOTHHH OproToxofcKOro BOAOXpAHUAMEA, paspadorau=-
Haf CAHHWAPH. ,

OcHoBHHEe 3a7aYX KOHTPONA RauecTBA pACOT CBOAMAMCH: K
COCADAEHMD COOTBETCTRHA YRNAANPASMOro B TENO NAOTHHH IpPYyHTA
TPeGOBAHEAM NPOEKTA; BHNONHEHMD YCTAaHOBAEHEOTO MpPOEKTOM Mpo=
H3BOZCTBA pACOT TEXEONOI'WYECKOI0 NPOUECCHA; ONPEAENGHEN CTe-
NeHd YyMAOTHEeHHMA I'PYHTA M BHAYeHMA Koaddwnmenra (uanTpauum,
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KOHTpOA® RAYeCcTBA BMNONHAEMHY paloT OCYmECTBAANCH
rpra:unnn nadopaTopueft cTPOMTENECTRE, nap&nanﬂuﬂ B BezeHNE
sxcnenumun CAHHWPH.

MeTozmka KOHTpONA OWNa OpPraHEE30B&Ha CHEIYOmEM olpasoM:
HA TUIOTHHE MOCTORHHO HAXOAMNNCE NEKYDHHE N1a00paHTH, B QyHK=-
IHD KOTODHX BXOAWNO HadappeHHe 54 KAUYeCTBOM NOCTYNADMErD M3
Kapbépa TDYHTA M DPABHABHOCTHEN BHIONHEHWA NDUHATOIO TEXHO=
JOTHYECROro nponecca (pASpaBHEMBAHME IDYHTA clIoeM 3ajaHHOf
TONNWHH, yBIAXHEHHME €r'0 70 ONTHMANEHOTO 3HAYEHHWA, NepeMemy—
BAHWE TDYHTA DHXIANTENEM, OTOOD RPYNHHX KaMHGH B T.l.).

llpk oTCYyTCTBHM HADYEEHMI NMDUHATOI'0 TEXHONOTHUSCKOTrO
nponecca xexypHult nadopaHT BHAasT nNpopaly CNpaBRY, paspeman-
Wy® yMIOTHEHWEe TI'pyHTA. Bo BpeMda padoTH IDYHTOYINMOTHADMAX Ma-
mHH AeXypHHY na0opaHT KOHTDOIKDYET, YTOOH MOCIAEZHHE CASISNM
Tpe0yeMoe RKOAWYEecTBO NDPOXOAOE ¢ HaflexamuM MeDEeKpHTHEM Cle-
I0B.

PafoTH, cBAZAHHHE C ONPENeNEeHWEeM CTENEeHM YIIOTHERHA
rpyHTa, ero rpaEyloMeTpMYecKOI0 cOcTABA M KOspHUMeHTa GHAE-
TPANMA, BHNOAHANACH CTADNYM NaGCpPEHTOM C COOTBETCTEYDIAM HTA~
TOM. Bce marTepuany JHKCHDOBANMCE B CMENMANGHHX KyPHANAaX, C
yRalaHWeM MMMAHOBHX ¥ BHCOTHHX MecT oTdopa npod. OGmee pyro-
BOACTBO HOHTDONEM KAaYeCTBA palcoT MW OTBETCTEEHHOCTH 34 HETO
ObJi® BOBNOEGHH HA saBefyomero JadoparTopmeii.

CTeneds yNAOTHeEMA TPYHTA ONPEZENAETCA NO OOBEMHOMY
BeCY ero ckenera, TpyAHOCT: B ONpeAeNeHHM CTENEHM YMLIOTHE-
HHA KPYMHOOONOMOYHHX I'DyHTOB, Ha KOTODHX MEeTOj Kolelr HenpeE-
MEHUM, BAKANYASTCA B CHOXHOCTH YCTAHOBRNEHWA O0BeMa TpyHTa,
H3BNEYBHHOIO M3 mypda. HenpasMnbraa dopua BEYTpeHHel moBEpN=—
HOcTH mypda He JaeT POSMOXHOCTH ONpPEAENMTE 6T0 OOEeM nyTeM
mpocToro ofuepa, lloarouy oOmeM M3BNEYEHHOTO H3 mypda TpYyHTA
OnpeReNAeTCA UEPe3 BeC IACHNAHHOTO B Wypd Necka ¢ 3apaHee
YCTAHOBIEHHEM OOBEMHLM BecoM. s xaxmux IS0 u° ymoXeHEOTO
TPYHTA OTOMpamachk OfHa Npoda m3 mypda pasmepom 30x30x30 cu.

Hcxoga #s cTpEMNEHMA YMEHLNEHKA TPYAOEMROH onepammu,
CBA3AHHOW C NMEPEHOCOM, SACHMOKOH K NocienyvmUM BSBEUHBAHHEM
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necKa, NPEMGHANCA CASLYOMRA MeTox. Ha BupaBHeHiHOe NMECKOM
AHO Wypa yCTAHABAWBAGTCA AMMK paaMepoM 25x25x40 cwm. Iipo-
CTPGHCTBO MEERY CTEEKAMM mypda ¥ ANMKOM BacHIAeTCH TecKOM ¢
BPOBEHB C NOBEDPXHOCTHEN YRATEH. OOneM myppe HaXOAMTCH Cyw—~
MMpOBaENeM O0peMa, 3aHMMAEMOTO ANMKOM, M O0BEeMa Necka. -

Koap@uumenT GUABTPAUME ONpEZERRICA N0 MOTOAY Ennnuq_”
peBa. Cpexmaa Beawyusa kosdduumenrTa GuanTpaumm cocramuna
OKQIO I M B CYTRE NpM pacyeTHOM 3,5 M B CYTKH. _

lpanynomeTpuueckult cocTAR ONpeNENSACA CHTOBHM METO-
HOM ,

Hs uanOXeHAON BHIme METONMKM KOHTDOAS KauecTsa pador @
0c000 CAeRyeT OCTAHCBHTHCH HA CNOCOOE ONpefeNeHKi O0DEMHO= |
I'0 Beca KDYMHOOONOMOYHHX I'DYyHTOB M €ro EiaxHOCTH,

CymecTpyome}t cnocof onpejienenus OCHEMHOTO Beca He
MEHHM NDM yCTAHOBNSHHM HEOOXOZAMMOrO YHCHA NMPOXOAA MAWKH H |
TONMMEE CHOA yNnOTHeHMA. [IpH onpezeneHum oCHEeMHOTO Beca Me—
TOAOM WypPHOBAHMT NIOTHOCTE I'PYHTA B OZHOM TOYKE MOXHO onpe-
AENNTH TOXBRO OZWE pas, HA CHEAYONEM BTaNe YyNAOTHEHHA MAOT=
HOCT® yCTAHABIMBAOTCH B Apyroff rouxe, [osroMy noayyeHHwe na-'
NEYMEH, OCOCEHHO ANA KPYNHOOONOMOYHHX T'DYyHTOB, CHABHO pas- ;
HATCA MEXAy cOOO# ® He MO3BOAADT ZOCTATOUKO TOUHO yCTAHOBHTE
MCTREHOR KapTHHEH MpoHecca YIAOTHCHMA.

ABTOpOM OHN DeKOMBHZOBAH B IpHMEHEeH cnocol, NMOSBONAD-
mA# yCTAHOBHTE BCE 3HAYGHHME [NOTHOCTH B TONmEe cnofd, AOCTH-
raeMHe B mpouecce ynuorEemMs /6/. HaBecTHo, WTO npM ymnorTHe-
HNM TDyHTA Ha OONLENMX IAOMAARX YEeNKUEHME IIOTHOCTH OpOMCXO=-
AHT Ba CHET BHCOTH OTCHNAHROTO CAOf, MOTOMY UTO COKOBOTO Ne=
PEMEMCERA TDYETA NPAKTHUECKH He NPOMCXOANT; IOSTOMY NIOT-
HOCTE YKaTHBAEMOI'0 CHOA MSMEHAOTCH C er0 BHCOTOM H o6paTHO
fponopukonansha eds HosfgmumenTd yLNOTHeHES IPYHTOB, KOTOpHE
OOWYHO HAXOAATCA KAK OTHOWOHMA OODHeMHHX BEeop, NMOryT OHTH
BHDaXeHH KaKX OTHOWNEHHWS BHCOT YNAOTHEOMODO CIOf.

Taxeu oOpasom, 3aMepAA TONMMHY CNOA A0 ¥ MOCHE, & TAK-
K@ B nponecce ymnOTHeHHA, MOXHO JErKO M GHCTDO YCTAHOBMTE KAK
KOHeYHHEe, TaK ¥ NDPOMEEYTOYHHE 3HAYCHKA KoadUUMEHTOB yIOTHe~
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HMA, A 3TO NMO3BOXAET. Yepes OOGBHEMHHE Bec I'DyHTa, ONpeAenfeMo-
I'o 00 cymecTEyomell wMeTOZMKe OZHE DPAS NOCHe YNAOTHOHMA EAN B
mponecce ero, ONPEAENMTE BCE 6T'0 NpejHAyMEe 3HAYEHHS B jaB-
Hoft rouxre. [lo aroMy cmocoGy MOXHO ONpejeNHT: M CTeNeHh yn-
NOTHCHWA TPYHTa N0 BHCOTE CHOH, B TO BPENMA KAk OO0 CymecTByD-
meit METOZHKE ONpeZeNETh 6I0 COBSpEEHHO HeBOSNOIEHO,

OcymecreneEme 3T0r0 crmocoda Ha NMPaKTHKE NPOXOAREO
cleRynmuM oCpasoM, [locre MOZTOTOBKM I'DyHTA K YyKarxe B Onpe-
AGIEHHHX TOYKAX OTCHMNAHHOTO C PA3BNWYHOM TOAWMHOM CHOA OYpH-
BamMCh Wyphu zmamerpom 20-25 cm. Sarew, HAYMHAR C NMOBEPXHO=-
CTH cNOfH, 4epes Kaxpue 7-I0 ¢ mo BHcoTe B IDYHET uepes OOKO-
BHe CTEHKE mwypda ®m Ha ero AHO BaRNAZHBAJANCE penepa—~ WeTanlim-
YeCcKNe MIacTHHRE ToammHOM I MM ® auawerpoM 50 M, [ocme Em-
BEIHPOBEN BCEX pelepol myppd ARKYPATEO SACHIANNCE. HABemM-
POBXA NOBEDPXHOCTHOrO Denepa NPOHIBOAWNACH DOCHE HAXAOr0
npoxoia KaTka,

o OxOHYARMD YNAOTHEHMA OCBeMHHYE Bec B maxnol Touxe
ONpPEASAANCA HA BCD TONWMEY NO OOH4HON merozuxe. [TyOWmHNe
penepa, 3aj0KeHHHe B TOAMY CIOA, HHMBEIMPOBANMCE MO MEDE OT-
PuTHA mypda,

JaHHNe 710 TONMMEE CNCEB M HX OCajKaM NOSBONANIE Bh-
YHCANTH KOBPOMOMEHTH YINOTHEHHA. JHanA KosPEMUMEHTH yOAOTHE-
HHA RaXOro CNOf, HETPYAEO Yepe3 KOHeYHWW OGLeMHME Bec rpys-
T4 NONYYHTE €I'0 HAYANEHOE K NPOMEXYTOYHOE SHAYEHNA,

llpMeneEme sroro cmocofa Ha cTpomranscise OprorToxol-
CEOTr0 BOZOXPAHHEIWENA MO3BOLMAO C XEOCTATOUHOH TOYHOCTED ycra-
HOBHTP HeOOXOZMMOE YMCIO NPOXOAOR Karkom J-I26, A-21I,
J~263 u J[-220 (Ges xynaexoB) ¥ TONEMAY YINOTHAEGMOI'D CIOH.

Corzacko mPHHRTO# MeTOZMKe KOETDOAA KayecTsa pacor
HA MIOTHEE UpTOTOKOMCROrO BOAOXPAHMAKNE Da3pemeHde Ha Jir=
JOTHEHHE® TIDYETA BHAAETCA TONEKO NDH COOTEETCTEMR RIAXHOCTH
NOArOTOBNEHHOTO CNOA ONTMMEXBHOMY SHAYCHAN. CymecTsymmme
CMOCO0H NMPOCYWHBAHMA PPYHTA HENMPHMEHHMH BBEAY HX SORBmOR
ARUTENBEOCTR (OkoNO 7 4.), BCNEZCTBNE UErD BUAXHOCTE OGHY~
HO yCTAHABAMBAETCA MO KONWUECTEBY BUNMTHX ABTOLMCTEDH,
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[pamMan BO BHEMAHME HHSKYD TOYHOCTH NOZOGHOTO croco-
0a, HAME OHN MCINT&H H npEMexen nprdop "O06I", pumycraeMuil
JoMaHCKEM MEXAHMYECKEM 38BOZOM, KOTOPHH NO3BOIAET GHOTPO M
CPaBENTEIBHO TOYHO yCTAHOBMTH BNAXROCTH rpyeTa /7/. [punmun
padors mpuGopa OCHOBAH HA Npomycke ropssero (I05-1I10°C) Bos=
AyXa yepes BHCYmRBAEGMM) HecBA3HW{t I'DYHT. 3

[Opudop M™O6I™ COCTOMT W3 YeTHDEX CAMOCTOATENEHNY SR~
TPEAYECKMX NPROODPOB, YKPEMIEeHHMX HA BEPTHKAABHOM cTolre. He
AHR WP HEX NpejcTaBafer CcoCoif MMAB3Y ¢ BCTABNGHHHM BHYTDS
HATDEBATCABHHM BNEMEHTOM. CBEPXy K I'MAB3& MOABEAEH BOSAYXO-
NpoBOX ¢ BeHTHREM, DOTIyIHDYDMMM NMOAAYY BO3ZYyXa; COOKY I'MIb=
3a EMEeT CTBODCTHE AAA TEPMOMETpa, 8 MO I'WIL3AMH YCTEHOB- |
A0HH HA NMpPYRMHEHX MOACTABRAX YANEYRR ¢ COTYATHM JHOM INA
TpyETa.

Juf padoTH MpHOOpAa HeOOXORMMH OZHOPA3HWE TOK W CcEa=-
THE BO3AYyX. [pozonxuTentHOCTS NMPOAYBAREA MCMHTHEAEMOTO
TPYHTA TI'ODAYHEM BOSAYXOM 6~8B MEH,.

OmuTs NpOBOAMAMCH C I'PYHTOM CAEAYOREr0 IPAHYIOMETDH-
9eckoro cocrasa: gpaxumi wmemee 0,1 wu - 4-6%; 0,1-0,25 uu -~
18-20%; 0,25~0,5 mu = 22-24% u 0,52 MM - 52-54%, |

[lpoBeAeHENE OMMTH NOKA3HEANT, TTO HCHONAL30BAHME MpHE-
Gopa ™06I" B 50 pas cokpamaer BpeMs NPOCYNMBAHMA IPYHTA MO
CPABHCHMD C TepMOmKADOM, NPH BTOM BENHUMHEA ONMpeJEN eHHOH
RIAXHOCTH TPYyETA NONyYaercs B cpeaHew Ha 0,5% Goxsme faxTm-
%eCKOd. HanoXeHEOe 0SBOAAET DEXOMEHZOBATE NpHGop "061" aam
ONpezeN eHEA BUAXHOCTH HECBASHHMX TDYHTOB C COZEDXAHHEM MHie~
BATHX YacTun He Gomee 5%,

OrcyrcreMe NMpEMEPOR MCNOXH30BAEMA KDPYTHOOGHOMOUHHX
FPYRTOBE B EAYECTBE MATeDHANA JAA CTPOHATENBCTEA KAUYSCTHEHHHX
HACHNER He NO3BOIAET NmpopecTR O0OOMEHEE M HAMTH ONTHMAALRHE
PONOHEA KaxjOT0 M3 pPACCMOTDEHHWX BONPOCOB TEXHONOTHM, MOXA-
BUBAUME W KOHTDOIA KavecTsa ROBBEACHNA NioTRAN OpTOTOROHCKO-
I'0 BOZOXPaHRANRNA. B TO Xe BpeMA NpHBeJEHHNE BHEE DeNOHMA
EOHEDETHHX 3a78%, ANpOCHPOPAHEMX NDAKTHKON, ABIADTCA Gazoft
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gmlﬂﬂlarn COBEDHEACTBOBAHEA ONMHTA CTPONTENRCTEA NOROOHHX
INOTHHE M pamd,
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CTH KDYIHOOGNOMOUYHHX PPyHTOB, X."IHApOTeXHHUECKOE
crpoTenscTBO", I958, ¥ 2,
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PEOQEPATH

K BHMycky I28 Tpymos CAHNMPH mm.B.l.Kypwsa

(TmppaBamKa, FRAPOTEXHEUYECKEE COOPYEeHHMA)

I971 rogx



PE3YIBTATH HCCIEZOBAHMA OMNTHOIO MOIMIOHA KPEMIEHMH
IOTHHE TAUKEHTCKOT'O BOAOXPAHMIMIA

M.J,.JS0BAITOBCKAA, E.f.0PONHKOBA
Tpyzu CAHAMPH, Bum,I28, I971

B craree cozepxaTcA KPaTKAA XAPAKTEDHCTHRA BOAOXDE=
HENTENA H IIOTRHH, OMMCAHWE OMHTHOTO MOAMI'OHE KpeIIeHMi Ha=
MOPHOT'0 OTKOCA INOTHEN (COCTOAMEI'0 W3 THOOB MANTHOT'O Kpen-
JeHEA HA IECCOBOM M MECURHO-TI'DABEAMCTOM OCHOB&HMH) M ONMCE=
HWEe OGOPyAOBAHHA OMHTHOIO MONMIOHA KpEeNNeHHil; ZaDTCA pe—
SyNBTATH TPEXNETHHX HATYDHHX HaCNIDZeHMi 3a DeXHMOM HAMON=-
HeHHA, BeTPOBHM-BONHOBHM DEXHMOM BOZOXDAHHIKNA, OCAAKAMN
H COCTOFHMEM ONMNTHHX KpenmexMit.

Pucynxos 4, radnmpg 5.
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JIK 627483

K PACUETY BETPOBOI'0 BOAHEHHA-B MAAHX BOJNOXPARVTHEAX
CPEIHEf ASHH

E.f.0POIAROBA
Tpyzu CAHAWPM, Bum,.I28, 1971

B cTaTee NpHEONATCA MaTepHalu HATYDHHX HACIOZCHHH
38 BETDPOBHM BONHGHWSM Ha Bomoxpammaumax Cpegueit Asum (Karra~
KypraickoM, Texmenckom, CapussiHcKoM, Kalpaxxymcrom, Yapas—
puHCKOM, TamKeHTCKOM M Ha osepe Yackak ). ]

HaOnopeHRAMA YCTAHOBASHO, YTO HA MAJNHY BOLOXDAHENE-
max ¢ oGnemom 2004500 mum.M® ® gamEOft 3eprana 3425 KM (op-
MHPOBAHWEe BOMH NPOMCXOAMT HHAUE, YEM Ha EDYIHHX BOJOXDaHM-
numax. HecMoTps Ha COUBNYD NPOZCAXMTENHHOCTH AGHCTBEA BT
pa, BOAHH He AOCTMTANT MOJNHOTO pasBMTHA. Ha ocHoBaHum ofpa-
GOTEM MEOTOUHCIGHHOTO MaTepHana HaOnpZeRHii peKOMeHAOBAaHA 3
fopuyna xnA OnpeAedciMA pacueTHO{ BHCOTH BETPOBOM BONHH B
MAINX BOZOXDPAEMIUmAX C pasroHame 70 < IS EM.

Pucynros 5,Ta0AHD 3.



YIAK 627°83

PEXIM PABOTH BOJIOXPAHWNEN ~ OCHOBHOE SBEHO BOPBEM
C BARNEHARM

E.fl.0PONMKOBA, ¥ .C.HOKEBHUKOBA, H.B,OCATIAR
Tpyas CAHMHPH, mmn.I28, I97I

B craTEe paccMaTpMBEapnTCHs HeJOCTATEM SECINYyATanmn
HeROTODHX CPEAHeASHATCKHX BOJAOXDAHEAMN H JZADTCHA DPeKOMEH-
AAONN OPABNNBHOI'O YNPARNEHNS DOXMMAME BOZOXPARNANN ANA
NpOANSHENA WX cporRa pafoTH. OTMewaeTcs, WTO OPIEENIAINNA
Gops0H ¢ BANAGHMEM BOJOXDAHMINE XONXHA BAHATEH OXHO M3
BaNHHX MeCT Kax NpR paspaoTEe NMpOeKTA, TAK M B OpoOmec—
cé SKCOAyaTamuM,

PucyEROB 7 ,Tadmma,
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JIE 627+83

TPAHCOOPMAIMA BETPOBOR BOAHM B NMPHBOHHOR SOHE
KAHRPARKYMCEOTD BOROXPAHANHEA

M,.C.KOXEBHMEOBA
Tpyas CAHAWPH, smm.I28, 1971

B crarse NDHBOAATCHE MATEDHANH NATHISTHHX HATYDHHX
Hadanueruit sa rTpanchopmanmeit BeTpPOBOM BONHH, NPOBEAEHHHX :
¢ MCNONBB0BAHNENM MAKCAMANBHO-MHEMMANBHHX BOX H CHENWANBHEX
BONEOTpAgoR.

HatypEHe BaGNWACHWA NOEASANE, 9T0 HA NONOIWX yiast-
EaxX BOMEA TpaECHOpMMpyeTCHA CEA00, HO HA yYacTHax ¢ yEAOHE=
mn /> 0,01 sror mponecc ycHamBasTCH. :

B pesyisrare 00paCGOTEM MOTePMANOB HaOENZEHEE moxy-
9eHO ypABHeHHS, XAPaKTePHaYONEe HIMOHEEHE BHCOTH BONHH B
npudoftEolt some. [uA ycaopwl IAyooKol BORH NONYUOHA CBA3IGE
HepHofa BOIHH ¢ BHCOTOR BONHH.

Prcynxop 4.
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YIE 621°317+763

BOXHOT'PA® C PEOCTATHHM ZIATIMEOM,
[MTAEMNE OT AKEYMYIATOPHOR EATAPEM

J1.A.TEXTEP
Tpyzu CARMMPH, Bam.I28, 1971

B cratie ONECHBAETCA KOHCTDYKINEA M CXeMa paspalo-
raggoro B CAHHHPH mamepuTenbHOIO NpuOOpa, NpeAHAl HAYEHHO-
T0 JNA DEerNCTPamME NapaMeTpoB BETDPOBHX BONH. OTAWIATENS~
moffi ocoGEeHEROCTED EACTOANEro nmpudopa ABAAETCA ABTOHOMEHOCTE
nuranufd. [IpeGop mosBoXAET NMPOEBBOANTE: HENPEPHBHYD perw-
CTPAOED COCTORHEA BOAHO# NOBEPXHOCTH, 8 TaKXe DASBEDHYTYD
ocomnnorpafEvecEyo 3amMHck COPHEN BOXH.

PucyHOK, TACHRNA.



JHAE 621-317-765+621+5°077-6°621+316+8B
BONHOMEP~-BOJHOT'PA® C PEAEMHO-PEOCTATHMM JATIREOM

1.AJEXTEP |
Toyas CAHMWPH, am,128, 1971 |

B orgene sozoxpamunuy CARMEPH paspadoram mpaGop, ]
MO3BONANGH TPOMSBOXMTSH ABTOMATHISCKYN MONPSPUBHEYW Sanmch |
YOPHHNEME HA ANArDAMNMEOR NeNTe MAKCHMANBHLX SHAYeHM) BoA-
HOBHX TODHSOHTOS S48 KaX}ANG OPOLGINEE ONWEAKOBNE WHTODBANE
BPOMEHH, & TAKN? DD DOMOWA OCHINIOIpafa ~ pPA3BOPHYTYR
580MCH COPHM BONH. OE COCTOMT M3 XBYX YSA0B: ZaTUHXA,
JCTARABIHBASMOr0 B BOAOXDOHENHNG, M NDHEMHMEA, pacHON&—
TAaeMOI0 P NMOMEWEHHM HA Oepery, COSXHHAGMHX NHTH- HAN Ye-
THDOXKMILHHM Kalenex W OZRNM SaseMieHEMM (Me WSOANDOBAR-
HEM) NPOBOZEMEOM, JIATURE NpEACTABIZET COGOM CTEDKEHE M3
H3ONAUMOHHOTO MaTepHana, BAOAS RCefl AAMAN KOTODOrO HA Om=
PEASTEHEHX PACCTONAMAX APy OF XPYrA DACHONATADTCH EONTAN-
TH, KAXZHi EOHTART COSAMHEH ¢ OAROOGMOTOUEEM pene (¢ OoxHOA
Ipynnofl NepeRNYYaAEMHX KOHTAKTOB), TPEMA TOUYGUHMMN NOXYNDO-
BOAHWEOBNMN AMOAANE M OZHNM MANOTACADHTHHM DPEIMCTOPOM,pac—
UONOXGHHEMM B CHEUHANBHOM Xonrelfimeps, SaKpelNeRHOM HA
BePXHEM KOEN® zarTvmxa. Upwesmnx npuoopa cOCYOUT HS NMPOr=
DEMMHOI'0 YeTHPEXTAETHOIO NEDOENDYATANE, NMOPMOANYOCKN Me-
PEKANUARGOI0 pexMs OpHCopa TO HA BANMCE: YPOBHA IpedHefl
BONHH, TO HA 8allch YPOBHA A0X0ME CONOENPOBSHHOrO HepeXAD-
YaTend, Nepexmeyavmero Npudop ¢ pexXmMa SANKCH BONHOBMX
YPOBHEE HA 38NKMCH DASBEDHYTOR OCHMMROrpamMd BCAHOHMA; Ca=
MOMEEYMEro MENANaMOepMeTDpa, OPOMSBOAANETO SANMCS BONHOBHX
I'OPH30HTOB ¥ CBETONYYEROr0 Ocmunxorpada, HpOMSBOAMEETD
OCHALNOTDAfWIECKYW DA3BEDEYTYR 34NHCE CODHH mn.

PrcysEros 3.
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YIK 621+317763

OIHT SKCIMIYATALMM BONHOOEPASOBATENSA
BOJBIOTO BONHOBOI'O JOTKA CAHMUPH

B.M.BEIECKOB, C.H.KEBEPIE
Tpyas CAHWUPH,Bun,I28, I971

B crarhe yKasaHH OCHOBHHE HENOCTATKH, AONYHEHHHE
NpH MpOBKTHPOBAHHM BOMHOOOP&ZOBATENA GONBNOTO BOXHOBOTD
norra CAHMWPH # nmytu wx ycrpanerwA. OnucaHH ycHOBHA, MpH
KOTODHX BOMHOOOpAasSOBATENE: JIOTKA MONajanl B De30HAHCHHH pe-
KM padoTH. Cpenand MpezynpexAeEdd OT BO3MOKHOCTH MOBTO-
PeHRA YKA3aHHHX ONMGOK W JaHH DEeKOMEHZALMM OTHOCHTENRHO
HCMONB30BAHNA BONHOOGDa2aOBATENA NMHEBMATHYECKOro xeHcThus,
YUMTHBaA €r0 AOCTOMHCTBA MO CPABHEHHY C ZDYIUMM HX THIAMH,

Pucynros 2,
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YIK 62783

K BONPOCY O BAAAHWM PYCROBHX GOPMMPOBAHMI
HA TPOIYCKHYD CIOCOBHOCTS OTREPCTAW CBPOCHHX cmrmm

OHM CODOCHHX OTBEDCTHY CYHMECTBYOMMX BOZO3aCOPHEX COODyXe=
Hul HA peKax IOPHO-NDPEATOpHON S0HH, CBASAHHNE C HAPYEGHWEM
€CTEeCTHEHHOTO PeEHMA WX B PE3YABTATE CTDOMTENBCTBA BOAO38=
GOpHHX Yysn0B. Peako HapacTALEEE NABOAKOBHE DACKOZH, Xapak=
TeDHHS® A YKASAHHKEX DEK, NMEPENONEADT 3AMAMBEOECH NOXBOA=
mee pycllo, YTO WHOTZA BIEHYST 38 cOCOR OONBUME DA3pymeHWUA
Ha ya3lIex,

B craTee 0GOCHOBNBASTCA HOOOGXOZMMOCTS NPOBEJSHHMSA
HCCTEZOBAEKH NO BOMNPOCY BAMARMA TPH3M OTNOXEHEH HAHOCOR .
nepen CODOCHHMM COODYROHHAMM HA MX NMPONyCREYL ununuﬁancts.

Pucysxos 4,ralnag 3.
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YIK 627°1

0 NMOCTPOEHWM KAPTMHH OBETEKAHMA TIYXHX WIOP
PEYHEM MOTOHKOM

K., EAPATIOB
Tpyau CAHMAPA, sunm. I28 1971

B craTee NDHBOZATCA HEKOTOPHE TeOpeTHYECKHe HCCHe-
AOBAHMA OOCTPOSHWA KADTHHH OOTEKAHMA TAYXHX ENOD pPeYHHM
noroxoM, JadopaTODHHMH HCCIEROBAHMAMM YCTAHOBIEHO, 4TO B
TAKMX CcIyuafAx o0pasypTcs BOZOBOpOTHHE (3acTojiHHe) 30HH B
BEDXHEM M B HMUXHeM Obedax, NMPH STOM TPAEKTODME MOBEpX—
HOCTHHX ® JIOHHHX CTDy# oOTexapmero NMOTOKA HMEDNT DASAMYHYN
KPMBH3HY. [Jna nmocTpoeHuA KpalfHAX NEHM{ TOHOEB NMOBEpPXHOCT=
HHX M ZOHHHX CTpy# B CcTaThe NMPUBOAATCA MAaTeMaTHUYECKHE B~
paxeHdd, KOTOpHE OPH COMOCTABIEHHM C AaCOPaTOPHHMA JAHHH-
MH I8l XODOmWe COBNAKEHHA. Ha OCHOBE NMOCTpDOEHHA TDAaeKTO~
puff MOBEDXHOCTHHX M JOHHHX CTDYy{l ODonyuesH mMaTeMaTHUYeCHKHe
BHDAKGHHA JNA ONpeAcNeHHA TIYOWAH BODOHKH DasuMuBa y Tiy-
Iﬂﬂ IIIIEIFHq
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YK 626401

CTATAYECKHM PACYET ACOANDTOBOI'O TOGAKA,
YEPEINADKETO MEIKOMECYAHNH BEPEI' PEXH

Bilimm
Tpyas CAHAHPH, sum, 128, 1971

B crarne nNpMBOAATCA QOPMYAH, NOAYYOHHHE ARAA ONEHRR
BOSNOXHON BENHUMHN Hanpameuuil, BOSHMKELIEX B 8DMATYDS I'MO=
KHX acPanpro-CeTONENX EDONNEEE# OpM YRIAZKE RX HA MENEO-
NecYaEoM OTEOCE C TMOCHEAYOMMNM ONyCEAHENEM A0 EYXROI'O nomoc-
XeHWA NpH MOAMEBE, BenMuMHA STRX HanpaxeHmil Cuna HeoGXxo-
AMMA NPE NMPOEKTHPOBAHME ONWTHOI'O YYACTKA Kpennenuft ¥ ua-
MEPHTENLEOf annapaTyps ANA HEIO.
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YIK 626,01
PACYET YPAIRCKOI'O NONA HA CBAAX

B.H .EEIECKOB
Tpyas CAHWMPH, Bun.I28, 1971

B crarie jaeTcs MeTOAMKA pacueTa ypanibCEOI'O Moia HA
cmanx, PaccwarpmpapTcs TAKME BONpOCH pacyera, KAK sarayos-
neHle BOZROOOR C ypanbcKHM MOIOM NMOJ ypOBEHs HUXHEI'O Obeda,
AIMHA BOAOGOA C NOXOM, pasMepd YpPankCKOro moxa, HeCymam
cmocOOHOCTE cBall moma ¢ yYeTOM HArpyaKE NOTOKAE HA HEro,
Bec [IMTH NoXa M AAHHA cBall, ofecrmeuMBapmme ero ycToiuw-
BOCTh. [IpHBOZATCA OpEMepH DacuYeTa.

Pucyuros 5.
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YIK 624°01

- COIPRXEHAE BRE®OB TPYBUATHX HANDOPHHX COOPYXEHWH,
- OBOPYZAOBAHENX TACHTENRM-PACTEKATEIEM HOBOH KOHCTPYRUWH

H.A.KAHABHH, M.B,CREMMETOB
Tpyas CAHHPH, mmn.I28, 1971

B cTarse MBIOXERH DeSyXLTATH MOJEABENY MOCHeZOBa-
KHfli racHTeaf~pacrTexaTeNs HOBOH EOMCTDYXNHE, BHNONHOHNHX
B rigpasangeckoffi xadoparopus THRAMCX.,

PaspaGoTana EOHCTPYRUMA IMANEAPHYECKOI'O pacreRare-
lia-TracuTens, oCecHevMBADNGI0 IaueHAe NSOHTOUHON KiHeTw~

YecKkofl sHeprum » HEXMeM Ohefe I'MAPOTSXHEYSCKHY COOpyRemMl
OpH BeObMa BHAVMTENEHOR KANeTHUNOCTHN DOTOEA.

KopeTpyxipas pexOMeHEAYOTCH X NPHMEHSHND IDH BOXNTH- 1
HG -dga 40 m/cex® (cymecTsyouEe KOECTDYXIMN MOTYT Opi~

MEHATHCA NHMNS NMDPH & 5,5 Ifﬂllz).
Pucywios 5,
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YIK 62401

KPHTEPHH QOPM COMPAXEHMA NOTOKOB HUKHEIO BHEGA
TPYEYATHX PETYIATOPOB

M.M,CENfMETOBA
Tpyau CAHMAPH, sun,I28, 1971

B crarie MamarapTcA Pe3YALTATH MOZENBHHX MCcleno-
BaHU{l, BHMOAHEHHHX aBTOpoM B nadoparopud BHHKIMM,. Paccumor-
pestl BCe BO3MOXHMEe GOpMH COMPAXEHMA NMOTOKOB B HUXHeM Onede
TPyOuaTHX perynATOpOBR M YyCTAHOBIEHH KDHTEpHM, MO3BONADMNE
NporHO3HpoBaTh GOpMH compAXeHHMA Onedos.

Prcynxos 3.

243



JIH 626°01

K PACYETY [POCTPAHCTBEHHOH ¢MIBTPAIMM
COMPATANIMX COOPYAEHHR HA PASHOPORHOM OCHOBAHMA

C.B.TATARKEBHY
T]JIIH Erm‘ m-ﬂﬂ. 19?1

B crarse paccMoTpeHH $AKTODH, BAMAONME HA MpPOCTpaH-
CTBEHROCTH (MIFTPANMOHHOrO MOTOKA YBKHMX COOPYyXeHEi,ONECaHa
MeToANKa MccmezosaEmit ® mx rpafudeckas oCpaGoTka ZAA moAy-
YeHHA DACYEeTHHX 38BHCHUMOCTEH B OTHOCHTENBHHX BEIMYHHAX.

PrcyeroB 2.
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YIK 624°01
NEPEHOCHNA CUOOH JIA 3AMOUKM OPOCHTEAEN

C.M.KEEEPIE
Tpyas CAHUAPW, sun,I28, I971

B cTaTse ONMCHBASTCH KOHCTPYKUMA NepeHOCHOro cudoma,
NPpEeAHAIHAYEHHOrD ENA ABTOMATHIXPOBAMHOM 33aMOYKM OpocHTenef,
MOCTPOCHHHX ¢ OOABMAMM YKMOHAMM Ha MPOCAMUMHHX TOyHTaX,H
LBNTCA POKOMEHNALMH NO YCTEHOBKE CHPOKOE.

PHcyHOK.
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YIK 624+01
YPOBHEMEP JUIfi MCCNENOBAHMA CH®OHA HACOCHOR CTAHLMA

l-i:mm' ﬁ-ﬂ-ﬂﬂmw
Tpyxu CAHMMPH, Bum.I28, 1971

B crTarse ONMCHBAETCA KOHCTDYRUMA M NPUHIMIHAIBHAR
aleKTpUueckas cxeMa npuGopa, MCNONB30BAHHOTO ABTODAMH
ANA MaMepeHHs M ocIuanorpaduyecroli permcTpanEM ypoBHEH
BOZH B CcHpoHe KDYyNHOM HacOCHOR CTAHIMM NpH PA3NMYHHX pe-
EMMax pafoTH Hacoca.

PRCYHOK.
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JIK 62I+3p

TEXHOJOTMA ¥ MEXAHM3AUWA BOSBENEHMA MAOTHHH
H3 KPYMHOOBNIOMOYHHX TI'PYHTOB

¥.0.1¥1ATOB
Tpyau CAHWNPH, Bunm.I28, 1971

B crathe manaraetcs nepeuf B Comerckou Cowse omuT
BO3BeAeNA MAOTHEN OpTOoTOKOfICKOIO BOJOXPAHMIAMEA M3 KDYy
HOOGNOMOYHHX TPYHTOB MO TEXHONOTHH, paspatorTannoii CAHUHPH,

OnmucweaeTcn TexHomormueckuil mpoluecc BO3Be-

ACHHA NAOTHHN C aRUEHTOM Ha OCOGEHHOCTH NPOM3IBOAMMHX CTDOW-
TeNBEHEX Omepaumii M NpEMeHAEMHX CpeACTB MexamMsauru. Jaetcs
ONHCAHME NPHMEHABUMXCA HA CTPOMTENLCTBE METOLMKH KOHTDONA
KayecTBa paloT, HOBMX CMOCOGOE ONpefeAeHHA CTeNeHu ynaoT—
HAGMOCTH M BNAXHOCTM RPYNHOOONOMOUMHX I'DYHTOB.

247 .



CONEPEAHRE

H.I.ﬂﬁﬂﬂhﬁTﬂBEﬁﬂﬂ.‘E.H.EEQEHHGBA.I PeaynrTaTu Mcche-
IOBAHHA OMHTEOIO NOAWIOHA KpenneHuy MIoTHHH

TamReHTCKOTD BOXOXDPAHMAKMAs cocevsscsssnansans 3
E.H.#Pﬂlmtﬂﬂa K pacyeTy BeTpOBOTO BONHEHAA B MANHX
pogoxpanunumax CpeZEef ASMMesccccnsccsncncas 25
|E.ﬂ.iPﬂlHEﬂBl M.C.KOXEBHUKOBA, N.B.OCAIMAf. Pexnu
padoTH BOAOXPAHMAME - OCHOBHOE 3BeHO COpBOM
DRI . s v i 2a0 00 s's s st anbesesusssenssns e !
¥ .C.KOXEBHWMROBA. Tpaschopmauns BeTPOBOYi BOAHH B Npu-
gofHOf 3oHe KallpaRKyMCHOTO BOROXDAHMAMMA.... 73
Jd.A.TEXTEP. Bonuorpad ¢ peOCTATHHM JATYMKOM, NMHTaE-
MHI OT BRKYMYAATODHON OATADEMecsscsssnssssss BF
H.A.TEXTEP. Bonpowep-ponxorpad c peneliHo-peocTaTHHM
BOTUNEOM. acsasssanssstcscssanssasssnsinessns B9
B.H.BERAECKOB, C.N.KEEEPIE. OnuT sxcnayaTaguw BONHO-
o0pa3oBaTenA GoARworo BOMHOBOTO JOTKa CAHMUPH 97
C.C.MAPROBA. K sonpocy O BAMAHMA PYCHOBHX dopMupoBa=-
HEP HA OPONMYCHHYD CNOCOOEOCTE: OTBEepCTHH cOpoc-
R CODDYROHRN s o s sscvanssssssansnissnanmsans LUJ
K.0.HAPANOB., O nocTpoesdd KapTHHH OOTEKAHMA THYXMX
BIOD POUBMM MOTOKOMessnevrososssossessscsnsns LD
b.M.BENECKOB. CraTwyecxuy pacueT achaAbTOBOTO TO(A=
KA, YKpemnamupro MelnxonecdaHuyl Geper pekd... 137
BE.M.BEIECKOB. PacueT ypansCxKOro NONA HA CBAAX...ces 149
H.AKARABMH, M.B.CEJAMETOB. Conpaxenne Onedop Tpyo-
HATHX HAMNODHHX cOoDpyxeHuil, o0ODYAOBAHHHX I'a=
CHTEeNeM—-pacTEeKATENEM HOBOH KOHCTDYKUMM....3. IT3
M.MN.CENTMETOBA. Kpurepun $OpM CONDAXEHMA NOTOKOB HUE=
Hero Oreda TpYSUATHX DOLYAATODOB.sscssssassss 199
C.B.TANARKEBW,. K pscueTy NpocTPaHCTEBEHHON GUABTpaUMA
CONpATanmuX COOpyEeHH{l Ha pa3HODPOZHOM OCHOBE=-

HMM e s s sannsnssnsnsssnannssssssssnsssssnnanns Em‘

29



'C.H.KEFEPIE, MepemocHM# CHOE ZNA 3aMOUKN OPOCHTE-

Bl iornssrsnanersinsassansanasussriavransens COF
1.A.TEXTEP, A.C.KQHJAKOB, JYpomHewep AXfA WCCUEZOBE~

HHf CHHOHA HACOCHON CTAHUMMesssveossssssssssen ]l
Y. 0. OYIATOB., TexHOnOI'MA ® MEXAHR3ANMA BO3BEACHHR

MNOTNHH H3 KPYNHOOCHOMOYHHX IPYHTOB.sesesscss IS

Pepaxropu M.W. Honzparnesa, B.®.Kannruna
KoppexTopu T.M.lanouHerOEa, P.0.fixpresa,l . A fluenxo

2 ceno 8 nessrs I9,1.7Ir, Popsar Gywers 50x60 L1
P E:.n?m:ﬁ'z. S 3ax, II96 Twpax M&uu Ip. 10w,

Keprdadpuxe n—n'!srlnpuuu'.Ta-tunt.w:uu.ﬂﬁ

2%



