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[EPCIEKTHBE PASBHTHA MEXAHMSAINM NNOJMBA B CCCP

B cpeTe mocTaBAeHHHX OapTHeil ® OpaBETEABCTBOM 3aJad M0 Me-
JHOpalMH 3eMeNb, HANDARIOHHHX HA NOJMHOE YIORIeTBODEHHe MoTped-
HOCTEH HACOJIOHHA OPOAYKTAME [MTAHHA, TDPYIHO MEPECIIcHETH pOab H
SHAYMMOCTE NPOGNEeMH MeXAHHSAIMH [OJMBA, ONHOI'O H3 CAMHX CJIONHHX
H TOyAOEMEEX OpPOINEeCcCOoB OpomaeMoro semiemeymsa. HA ceroiHs umexa-
HAR3alfAd OOMMBA - 9TO TO 3BEHO, KOTOpPOe BO MHOTOM ONpeNeddeT Tex-
HHYeCKHll mporpecc CeJabCKOr'o M BONHOI'O XO3AMCTBA CTDAHH.

da roms, opomemmme nocae salickoro (1966 r.) ILmemyma LK KICC
MeXAHH3AIMA [NOJMBA NONYyYIAIS SHAYMTENHEHOE DASEHTHe. 3a 3TOT NepH-
Off MMOMANE SeMeNh, OPOmAaeMHX C OOMOWBD CDeJCTE MeXaHW3alME, BOS-
pocaa Ha 6,5 miHE.TAa B joctEria B I96I romy 7,3 MIH.Ta, a8 YDPOBeHB
MOXAHESAIME NOJEBA cocraBma 42 %.

Ceabckoe xo3dAlicTBO CTPAHH B HACTOAMEe BpeMA pacooaaraer
SHAYMTENBHHM NaproM OoMMBHOR TexHWRM. Hawdomee BHCORMMH TeMIAME
OCHAamaeTcA cANbCKoe xoaAllcTBO NoEmeBameHOM Texmmmo#l, B TOM WHC-
Jie mEporosaxBarHOR. MexaHESamEA MNOBEDPXHOCTHOTO MOMMBA HE [MOJy-
LA NPAKTHYECKOI'0 DASBMTEA, M NOMMBHAA TEXHEKA ODEMEHASTCA HA
mnomame meEee 600 THc.ra. MexaEWsaEsi DOJNBA CeNbCROXO3ARCTBEH-
HHX KyJALTYD HA COBPEMEHHOM 9TAle OCYmEeCTRIAAETCA B YCAOBHAX Je-
¢EmETa TPYHNOBHX, BONHHX, 9HEPreTHYECKEX M MATEDHANEHHX DeCypCOB.
TpeGopaHdd K TeXHEEe OOAHMBA B BONONOXBORAWed ceTH CTAHOBATCA
BCce OQNee XeCTEEME.

OdecmeveHEe BHCORMX TeMIOP MOXAHRSAONH MOJMEBA OpeNONpsye—
JiAeT HeOoOXOMEMOCTh HOHCEA SMOPeRTHEHHX CDPeJCTE OPOmeHNA, Hamdoaee
NONEO OTEEYANNEX TPeCOBAHMAM COMEANHCTHYECKOr0 CeAbCKOXO3Al-
CTESHHOI'O OPOHM3BOACTBA HA COBpeMeHHOM 214lle DASBETHA. Y9eHUEe H
KOHCTPYETODH CTPAHH BeNyT MOOMCE, HANDABAGHHHE HA COSNAHEE KOM-—
[LIeKcAa OOMMBHOH TeXHNER Nis pasHooOpasHHMX OpEpoNHHX paltoHoB
CTpaHH.
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JHETYeTCH, BO-IEPBEX, CTDEMIGHNEGM COCDEZOTOYETH BCe YCNJMA HA
paspadoTRe X BHeIDEHHM HAaECJoNee COBepHeHHHX ¥ SKOHOMHYHHX B HAC-
rofmee BpeM7 CROCOOCB M TEXHONOTEE [ONNBA, BHAOB NOJMBHOR TeXHE-
KH ¥, BO~BTODHX, OCOCHOBATH HAYYHO-TEXHHYECKEHR ODOTHOS MX PASBHTHA
Ha GooEmaltuyn DepcOeKTEEY, Oes Yerc HesmHCHNM TeXHNYecKEl mporpecc
B JoOo#k oTpacaE HAPOMHOTO XO3AMCTEA.

C [OMOMBD METONOB NHNEHEDHOr0 NpOrHEosEpoBaHMa ("TeHmeHIDERA",
"meneff ® crparermi”, “o0OOmEHHMX NapamMeTpoB") HA OCHOBAHMN Ka-
gecTReHHOK B KommgecTBeHHOM omeHOR H3MeHeHHN B TeXHEEEe IOXMBA,
OpoNCHeEX B NOCHONHNE I'QNH, & TEKRE AHANESA DASENTHA TOXHEKE OO-
JMBE B CTpaHAX COMEANECTHRYSCEOrO COZPYRECTBA K HANOONGe PASHHTHX
KAIMTAJRCTEYECKAX CTDAHAX BHARIOHH OCHOBHHO HANDABICHHEA K TeHIeH-
[EE TEXHEYECKOro TPOIPEces B OGEACTE MEXSHWSEINE B ABTOMATHSAIEE
moJEBa HA Ouaxadnyn n Ooviee OTJAJNEHEYD OePCOEKTRHY.

HeoTaoxmuMe 3a8JaYaME SBIADTCA ofecHeYenEe mancAefimero pocra
MLIOWAKE MeXAHESHDOBAHHOI'V [OMEEA, COBEDUEHCTBOBAHNE TeXHNISCKAX
CPeAICTE X OCOCHeYeHEe BOAMOXHOCTH HHTOHCH[MKAINN CeJbCROXOo3all-
CTBEEHOI'O IIPOESBONCTE2 HA OCHOBE DASBATESA OPONAGMOTO 3EMWISICJEAd
B 30HAX, CAAGCOCGCHEYEHHNX padovefl cEEOR, a Takde yIyUuLCHEE KA
9eCTBA NOXNBA ¥ ECHQARSOBAHESA UPNPOEHEX PCCYpCUB.

B nociefHEe TOfH TPOMSOMNM 3aMeTHHe CYPUTR B DAIBHTEE M8-
XARNSAINE JOMEER, b OTHeNEMH2 I'oMH ODEpPOCT LIONANE MOXAHEIEDOBAH-
HOPO DOMEBA JNOCTETax I waE.ra, & B CpOjHeM 38 COMHIecATHe TOJH
cocrapny Gomee 460 THc.ra. Ha xomein X HATENETHKE BCEMH TEXHHYOC-
KEME cpejicTBaME opomaioch 4C § nomprux sewexns (rada.l.).

Tadmma I
PaspETHe MexaEEsamma ncmwsa B CCCP

[ATUIETER [TOMAJKH MEXAHE3E- CDeJHerofoBhe " B ToM TECIS
POBAHHOr'O [OMWEE  TOMIH OpEpoCTAa 3@ CNeT Iok-
IICHALE MEXAamM-  JIOBAaHHHA
THC.T8 B % K IO~ gunopanuoro no-

Laly [QoJm-
THY SEMERE JAREA, THC.TE

ComEMan 748 .7 9.1 149.8 109,0

Bochman 1954,6 19,2 241 ,2 226 .5
JlenaTas 4798 34,5 “ ne8,Y 548,8
Jllecsam™as 6590 ,0 40,0 308, 1 315,9

B damzafmefl mepcOeKTEBe NpENCTABIAETCA HEOOXOERMEHM yBEM-



GETE 3TH TOMOH 33 CYET POCTA [LIOMAJE MeXAHN3HDOBAHHOI'O MOMMBA
no 6opospam ¥ moAocaM.

JaMeTHHE CHBEIE NDOMSOMAE B pOCTe OpOB3BOAMTEALHOCTRE TDY-
A4 Ha NOJMBe KaK 3a cYeT yPeJYeHMA DACXOMNA MNOMBHOMR TOXHIKH ,
TAK H B De3yAbTaTe BHENDEHHA “MHOTOCTAHOYHOTO" OCCAYEMBAHEA. Ec-
B 60-e romH OJEH ONEPATOD MMEN BOSMOXHOCTH YNPABAATH TOKOM
BoqH no 50 x/c, T0 B 70-e romH, GAATOApA BHEAPEHMD IMPOKO3AX—
BATHOR noXjeBANEHON TeXHEKE, yxe Ho 240-400 x/c. Begpemme
ANeRTPRJHIMpOBaRHOR moxmeBambroft Mammmu (poRTaxbHOrc melcTBRA
"Kydass" NOSBOMET yODABNATE ONHOMY ONepATODY OONMBEHM TOKOM IO
800 a/e.

KOLIeRTHBEHS M HEIMBEIYANLHHE OKCOEDTHHE ONEHKH BeIyupX
COEMMAJECTOB B paccMarpipacmofl OCACTH BHABEAM BHCOKYD Oepclex-
THBHOCTD TEXHWEH [IOJEBA, OCHOBAHHOH HA BOSMOXHO [OJHOM paccpe—
AOTOHYEHHE TORA BONH ODE opomeHiH. OO STOM X8 CRENETENHCTBYeT
AEHAMEKA pOCTa MATEHTOB OO0 MNPOKOSAXBATHHM MANOWHTEHCHBHEM IOX-
ASBAJbHEM MAIMHAM, KANSJLHOMY ODONEHHD, MMOYJILCHOMY JOXISBAHED
" Ip.

B mocnensee Bpema paspadoTAHA TeXHMKA, OCHOBAHHAA Ha OpUE-
OENe DOfaYE BOAH PacCpefOTOYEHHHM TOKOM ODE HCIOALSOBAHEE MHDO-
KO3aXBATHHX MOJRBEHX MANMH CO miedfami, NepemMemaDumxcs HoNepex
E BOOGIE MOMEBHHEX OOpPO3A.

CoBepmeHCTBOBAHEE NOMEBHO/ TeXHEKH, yIydmeHHe ee IapaMeT-
POB CTAJNO BOSMOXHHM B DPEeSyJLTATe ODMMEHEHMA B KOHCTDYKIEAX Ma-
WNH HOBHX MaTepHANoB (aMIMHHMeBHe CILIABH, OOJIMepH). Eaaromapa
MAJICMY YAGLHOMY Becy NOJEMEDOB KEOHCTDYKIMM MAIEH B 000pyHoBa-
HEA M3 HEX B 5-7 pas Jerde, wem E3 cTamd. TDyROEMKOCTH ESI'OTOB-
JeHNd Jeraneffl ¥S OOJEMEpOB CHEEAaeTCA B 5-6 pas, a CeGecToEMOCTE
HaroToBnexusa — B 4-I0 pas 00 CPABHEHND C MEeTAIHISCKEME.

A3paKTepHO, YTO DASBETHE NPOMHIIEHHOCTH ANNMEHEEBHX CILIA-
BOB JIAJI0 TOMYOK B COZJIAHMN MHOI'OCNOPHHX WMEPOROSAXBATHHX NOXIE-
BEUBHNX MAIME, 2 DasBETHEe ODOM3BOJCTBA NOMEMEDOB ABRIOCEH [100Y-
JRTOMbHOR UPHYHHOA ¥ OCYCJOBHNO BOIMOXHOCTH COSHAHEA H GYDHOTO
PASHATHA CHCTEM KANBNBHOI'0 ODPOWNEHRA C OTpPOMHOE HpOTAXEHHOCTLD
JemeBHX NOMEMEepHNX TDYOONDCOBOLOB MaNOre meamerpa. CosjaHHHe B
fnocienrEde CfONH BHCOKOHAIODHHEe IMAHIH M3 [OOMEMEPOB MO3BOJILIN
HCOMI®30BATP B KOHCTDYHIMAX MOOURILHHX OOJNMBHHY MAIMH HOBHE
TEXHNYeCKHe DemeHHs OONBOJA BONH K HEM.



Breppenne MeXaHWSAIMM ODOWEHES B SOHAX C DASNMYHEME IDEDOR-
HO-X08ARCTEOHHEME YCAGERAMM NDOESBONOTEBA, NoBumemme KZH x KIII
CHCTEM E Jp. OpeoNpeNeNHil HeOpPepHBHOS YPOINYOHWe YHCHA TENIOB
OONHBHOH TeXHERH, OTNRIADNMXCA Mexyy coGofl IpEEIEIOM Bojgopacmpe-
JeJleHAA, EKOHCTPYKIEEH BORONONBONANEr0 E BOXOPaCHpPeNIeNHTENEHOTO
yeTpolloTE, DAGOTEME NAapaMeTpaME, YPORHEM NDONSBONETEILHOCTE TPY-
Ja ¥ ap.

Boym B Cmereme smamms Ha 1966-I970 rr. Oumo I EamwesoBaHmil
MameH, vo ma I97I-I975 rr. - I4, I976-I980 rr. - 23, a B XI ma-
mmmwm:nm-mmm
ROXNCBANBHOR M DOAMBHOE TEXERRE.

B mameff crpaEe yxe wepes TPE T'OjA HOCKe BHIYCER HODBHX 00-
PasnoB NPOMHINeHHEOCTL CTANA OOCTABIATH XosaRcrsaM pan momefexa-
nult mamEs "@perar” (mo pacxoxy M FAMEe) RIS IONEBA YIACTEOB
PASUHYHHY PASMEDOB ¢ PASNNYHEME THDAME nDoys. Cepmilmo mpomssogmrcs
MOIBINEKAIHN MANNE STOI'0 THNA yBexwyemmof oo (20-22 rTemexkx) X
C I'NCEEME BOTABEAME RIf pPadoTH HR DepecevsEEofl MeCTHOCTH.

OcoGoe MeCTO B COBEDMEHCTBOBAHEE TEXHEKE [IOJNBE SAHMMAET
ABTOMATHSANEA STOTO TPYNOSMEOTO HDPONOCCA X 6r0 OTJENBHEY onepa-
ouff. B Eamedt cTpaHe, KAk B B ADYTEX CTDAHAY MEDA, NHTEHCHEHO
paspadaTyBADTCH ABTOMATHYOCKEE TOXHWYOCEHe CPelCTBA, O YéM CHHE-
JeTeaNsCTEyeT, B SACTHOCTH, HeODeDHEHO NonoxmansERcs doun marTes-
THHX MATODHANOB NO ABTOMATHSEINE NoxEea. [IpEyeM, SHAYETENLHAS
YACTH PTHX MATEDEANOB OTHOCHTCHE E cpemcTeaM (ycrpolficrTmam, cEeo-
TeMAM) TRIPOABTOMATEYECEOI'0 yIOPABNGHES NONKBOM. FCOOIESOBAEEE
TEXHONOIEYEeCEKRX BONOBONOR ODOCHTONEHHX CHCTEM E [ONNEBHHX MANFH
B KAYECTBe KAHANOB CBESH X JAA HeDEfAYN CHIHANOB, & HANOpa BoO-
JHd B HEX - B KAYeCTBe HCTOYHNRA PHODI'EN N ODEBONA ECHOMHETONE—
HHX YCTpPoHCTE sBUAeTCA xaparTepHol momoxETessHofl 0COCEHEOCTLD
TEJ[DOABTOMATEYOCKOrO OCODYNOBAHES ODOCHTOXNLEHX cmEcreM. Heolxo-
JEMOCTE B IPOBONHOM CHCTEM@ HA NONe M TPYAHOCTH 0COCHeYeHEA HOD-
MANEHON SRCOXyATAINE SECETPEIECKEY YCTpoicTs B yoaoBEsx mucorol
RIAXHOCTH OEpyxarmeff Cpefy SaTPyNESDT, XOTH ¥ He RORNUYADT, EC-
HONLSOBAHEE YHCTO SNEKTDHYOCKEX CPONCTS YUDARIOHEA TONHBOM.

Haywio-TeXHEYeCKNEe DASpadoTEx BESBERS,C opEoll cTOpomEE,
YR BANEEMCA HefmrEToM OpecHOR BogH Tpedyesmoro EAYGCTEA H,
¢ Jpyrofi - crTpeMiISENeM ECHONS30BATE B XAYECTBe TDAHCHOPTHOIC



areHTA if JOCTAEKE K DAcTEHEAM H B ORpyxamyDp cpeny (mousa,
npaseMEnil ¢cxofl BOSIYXA) PACTBODEHHN® XHMEYECKEe BENOCTBA JUI1 HA-
ODpaBleHHOr0 BoSgefcTBAA HA HEX B DEryANDOBAENA BOJHOIO, MEMe-
BOT'O, TOILIOBOTO M I'&30BOT'0 PEXEMOB,

MEOIEME ECCAGNOBAHNAME NORASAHA BHCORAA S)PeRTHBHOCT: BHE
COHMA C NONNBHOR pojioll MEHeDANEHNX ¥ OPraHEYecKEX yaodpemmlt,
MEEDCOIEMEETOB, ANOXMMEEATOB, T'eDOEIHAOB, MEAMODHDPYDNEX BEmecTB.

o mamssM BHIO "Pajyra" sRoHOMEYecKAas SJHeRTHEHOCTE MHOI'O-
MeNeBOT0 MOMONbSOBaHAS HoumBHof Texmukm cocrammaer I0-I5 pyd./ru;
ypoxafizocrs monumaercs mA I0 £, BexyrcE OHETH [OXNEBA
HacuHmeEHoft rasamE (B YACTHOCTH YIAOKHCHHME), HOHMSHDOBAHHOR =
omarENYeRHOR Bojolt, odpadoTaHHOR B NOCTOAHHOM MATHHTHOM H SNEK-
TPOMATHETHOM IONSX ANA CTEMyASIEN DASBETHR DACTOHEE ¥ HHTOHCHIN-
EAITMN OpomeccoB POTOCHATESA, A TAKES EMEOTCH HONOXHTENBHHE OMHT
TePMOPeIyANDOBAHEA NPH OPOWeHNH.

CraEoRETCA OYSBEJ(HHM, WTO HA COBPDEMeOHHOM 9Talle DA3SBHTHA
ceaseroxoagficTReHHOr0 NPOE3BONCTBA HENONYCTEMO OrpDAFMYMTECH ODH
OPONSHNE HATDABNOEHEM BosgelCTEEeM TONEKO Ea ojEH Jarrop (mIax-
gooTh moues). CTOMT BOOpOC O COSNAHNE OPOCHTENBHHX CHCTEM H [MO-—
JmeHOM TeXHEEN MEOTONENSBOI'0 HASHAYEHHS JIA KOMINERCHOTO Dery-
ANPOBAHES BOXHOT'O, TOANOBOTO, XEMEYECKOr'0 X TaBsoBOrC DEXEMOB B
cpejie HoYBa-pacTeEEe-mpEsemHEuil cxolf Bosayxa. B paje cTpaE mEpa
(OPT, Amrums, CHA, Prams) yxe JyEENECHEDYDT MEOTCI@NeBHE OpO-
CHTONLEHe SECHEDEMOHTANGHH® MEKDOCHCTEMH M YCTAHOBKM, odecme-
YMBANGES KPOMe LONEES BHeceHEe ¢ noumesoff BomoRf ymodpemm#l, mec-
THI(HJOB.

TeENeHIES MEOI'CIeNeBOI0 HCOONLE30BAHNA ODOCHTEJbHHX CHCTEM
B noumsHEof TeXHEKE XOopomo coraacyerca ¢ ofmeft reHmeHmEe# cemn-
crOX03SHCTBEHEOr'0 HPONSBOACTEA - MEHMMANBHOE odpadorTRofl movEH.
KowmexcEoe IDOBOJEENe ODEEMOB NOArOTOBKE Iomamefl K mouwsaM HE
ATPOTEXHEYOCKEX [IPHEMOB N0 YXOAy Sa& DACTOHEAMM, BIJDYAA JIOJH-
BH, [OSBOXAST CORPDATHTH NSNENHee YHNCIO 00pacoTuk MOYEH, YiAy9-
METH OPrANNSSIND TDYAR, CHESNTE ESJODEEN HAa ODOHSBOJCTBO CONE-
croxoasfkcreeEEof mpoxyEmmE. Kpome Toro, BHIOAHEHNe DAJIA ooepa-
mEft ¢ DOMONLD JONNBHOR TEXHEKE NOBHEAST EHTEHCHBHOCTH H afpex-
TEEHOCT: 00 NCIONESOBAHMS.

OnEEM ¥3 CACEHEY BOODOCOE MEXARNSAINE OONNBA OHNE ®E OCTAST-
cf BONDPOC HOEBONA BONH K CTANNOHADHHM ¥ MOCENbHHM NONNEHEM yC--



TpoiicTBaM. [o mocsieXHero BpeMeHE 3a00p BONH IOJEBHEMHA ycTpoicTBa-
M, padoTamuMME B IBEECHHHM, RAX ODARMIO, CCYWECTENAICHE HS OTKDH-
THX ODOCHTEJEeH WM JOTKOB, & HOJAY2 €€ K CTENMOHADHEM WIH DOSEIR-
OHHO pacOoTaRIFM DONMBHHM yCTpolicTBAM OT CETH 38KDHTHX TPy OOonpo-
BOLCE = IIDH [OOMONE HANSEMHHX WM IONSEeMHHX I'EJDAHTOB, DacHolo-
WEHHHX B CHOEIMMAJEHHX KoJomuax. HecoBepmWeHCTBO OTKDHTHX BONOBONOB
¥ HANSEMHHX I'MADAHTOB HA CETH SAKPHTHX TPYOONPOBOLOB OYEBHIHO.

U B roM ¥ B IpyToM CAy9ae ODOCHTENE, JOTKH, HANSOMHHE TEID&HTH
BIH CTAaNEOHADHHEe KONOJUH SBAADTCHA cephesHol momexof nma padorTu
CEIBCKOXOIAHCTBOHENX MANME X opymui. Bo Bcem wumpe ceffyac Bejyr-
CA HHTEHCHBHHE NOHCKE H DASpACOTEE COBeDmMEHHHMX CHCTEM HONBONA
BOJH R DOJNEBHHM yCTpoMGTBaM, He IPeNATCTEYDUEX MEXAHHSHDOBAHHHM
padoTam HA OpOWASMOM YIACTES. -

8 LCCP, CllA, bourapms, YexocJOBaKME H JPYTHX CTDAHAX paspa-
doTaH pAJ, KOHCTpYWimi HAJSeMmHHX BHIBMXHHX IHIDAHTOB, SalBATASMHX
[pi HeOUXONEMOCTH HEXe NaXOTHOI'0 IopEscHTa. B Fosrapms ocymecT—
BIAETCA CepHilHoe MPOHSBONCTBO MIACTMACCOBHX BHIBMXHNX I'MIDAHTOB.
5 9PT", ClA, Yexocnopakmm, Dpasmmm m IpyTEX CTPAHAX CO3JAHA eJad
Cepud CaMOXOIHHX NCRIeBANBHHX MAIMH, [MTADMEXCA BOJNOK OT BHCOKO-
HAIIODHOT'O OUIAHTE JEameTpoM X0 200 MM, HamaTHBAEeMOr'o Ha Oapadan
LuE nepememaeMoro mo mosm metxaedf. B mamel#f cTpaEe ocBamBaeTcA
OPOH3BOACTBO BHCOROHANOpHOTO muaHTa jmametpow 100 m 200 mM mad
MAIMH TAKOr'O THIOA. '

AHATHES NATEHTHHX MATEDHAJOB CEANETENHCTEyeT O NepCHeKTHB-
HOCTH TaK HASHBaeMuX TDOJNNeHHHX CHCTEeM NMTAHNA NONMBHHX M: IH,
JEREYIEXCA N0 BCeR JJMHe BONOBONOB CHENEATHHHX KOHCTDYEuE# (=me-
J000B, XECTKEX M I'HCKEX TPyGONDOBONOBE C RIANAHAME ¥ SaMKOM IO
cOpasymmelf), & Takge DasNEYHOTO DOJA TeNSCKONWYOCKEX ¥ MADHMDHHX
EECTERX TPYOONDOBOAOBP H TECKMX CMMHAESMHX MIAHTOB.

B COOTBETCTBEE ¢ DACCMOTDEHHHME TOENSHIHAME ¥ ODOBEXOHHHM
APDOIHO3COM DA3BETHA MEXaHM3allMe [OOJMBA B HACTOAmMEe BpeMdA ompele-
JieHH OCHOBHHe HANDaAICHEA TEXHNYECEOI'O IpOrpecca, XADAKTEDHHMH
OCOOEHHOCTAME KOTODOI'0 SBIADTCA JAibHelmm#t poCT YDOBHA MexaHMsa—
IEM, NOBHmEHHEe TeXHWYeCKOr'0 YPOBHA OPOCHETENBHHX CHCTEM C SKOHO-
mivHOl moumBHOR rTexmwmoff., B mepcnerTmBe mo-IpexHEMY NIpemycMaT-
puBaeTCA HawloJee NMMDOKOE DASBATHO NOENEBAHMA H NOBEDXHOCTHOIO
ciocoda nomea. METepecH DDOMIBOACTEA M HAMEYAEMOe DASEATEE 3a-
BONCKHX MOWHOCTeH ompenesAnT HeoOXOMEMOCTE B BOSMORHOCTH odecle-—
YeHMA CPeJHeroNOBHX TEMIOB pOCTA YPOBHA MeXAHESANEE IOAMEA HA



E-Eainnpnmmemmnmnzﬂme
80-85 % muomamm.

[pupocT MIOMAIM MeXAHMSHDOBAHHOTO NUmBA B £0-e TOIN dyner
ofecoedeH 3a CYeT BHOADCHEA TEXHWYOCKEX CPe;CTP HA HOBHX ODOm&~
GMHX SeMIAX, a4 B DOCHeIymuMe I'OlH — 84 CYeT [DAMCHeHMA MAIMH
B OCOPYZOBAHNA HA SOMIAX DEROHCTDYEDYEMHX OPOCETENBHHL CHCTEM.

Lns ofecneYerdA B DealNSAllNN HAMEYOHEOrO IDOIHOSOM mpor—
pecca B OGEACTH MEXAHESAITHE MONEBA B ROHOYHOM CYeTe TPy CMAa TDH -
BADTCAH:

MOJIePHE3AONA ¥ WEDOKOe BHejpeEEe Bcelf cepmiino BHmycraemoft
NOENSBANRHOE ¥ NoXEBHOR TeXHEER, NamrHefimee yRONNYSHES 6@ HOMEH-
KIATYDE, MOIEMPHEAIER ¥ TENODASMEPOB JIA DASHOOCDASHEX yCNOBEH
HAmel CTpAHH, B TOM WECIEe Sa CYeT COSNAHNS YHEBEDCANBHHY MANNH
¢ BaOOpOM BojopacOpPeeXANNEX YCTPOdCTE And WSMeHeHES CIOCOGOB
H TeXHOJOI'HEE [OJMBA;

MHOT'OeJd8BOe ECHNONB3OBAHEE OGOPYNOBAHES ODOCHTENLHHX CHCTOM
N IOMMBHOK TEXHMEW JUI BHOCOHHA BMECTe ¢ NONMBHOR Bomoff muHe-
PAJGHEX ¥ OPraHNYECKNX yROOpeHHE, MEKDOSIEMEHTOB M MEINODEpYD-
X PEmMECTE, B TOM WHCEe JuA olecnevweHmEs desorTxomEoff TexHomorIm
IPE yTEESAIEE XNBOTHOBOXYECKRX, XOSARCTBEEHO-CHTOBHX H NDOMED-
JOHHEX CTOKOB (paspadorTas M OpeJAAraeTCH EOMILIERC O0ODyXOBAHNS,
Al DomroYBeHHHe NepPPOPEPOBAHNNE YRIAXHNTONN, TEIDOOON-
KOPMIQEER , MONEDHNSHDOBAHHHE NOXNOBANLHHE B NOXNBHHE MANEHH JUII
BHOCEHHR XRBOTHOBOXYOCKHX CTOKOB):

COSQAHEE ¥ IDOMENIGHHOS OCBOGHNE SEOHOMETHOI'O CODTAMEHTA
M@UNODATEBHEX TPYO AEamerpos Zo 500 MM ® Kommrexca samopeoft,
COMEEETENEHCE B peryaEpynmedl apMATYDH NAS ODOCHTENBHHX CHCTOM
C MOXAHESEDOBAHHEM (ABTOMATHSEDOBAHHEM) HONKBOM:

PAIMOHANBHOS TOPPETOPMANEHOE DasMemeHMe ¥ odpeRTHERHOE HC-
NOAL30BAHNEe MOMMEEOR TEXHNKE HA YUACTRAY ¢ DASNEYHHME IPEDOXHO-
X03AXCTBOHHEME yCJAOBMAME (paspacoTaHH B BAXONATCS B CTANME Al-
poCaIms B NPOESBOXCTBEHHOM HDOBEDKE IPOrpaMMa X AIT'ODETM OleHKE
¥ BEeOOpa EENOP NOMHBHOE TeXHNKE Ha COBpeMeEHEX JBM):

JYEpPCILESHEe HHXeHeDHOM cayxOH SECLIyaTauE ¥ odecHeYeHEe HA
oTofl ocHOBe cymecTBeHEOTOo (I5-20 %) pocTa HPORSBONETENBHOCTH
TPYIA IPE DOJEBE, BHCOKOMHTEHCHBHOI'O HCIONLSOBAHNS NOMMEBHOR
TOXHNEE HR JDOTAECHME BCEr'0 HODMATEEHOI'O CPORA @ CAyEOH (mpef-
JOXeHA H BHeApHeTCA Cayxda sxciayaramEm PI0 "Homms");



ONTHMESSIHA OApAMeTDOB K THEOMSAMES NONEBHOR TeXHWEE B COC—
TABE BCEr0 ODPOCETENLHOI'O KOMILIGECa B odecmeverme Ha 9Tofl .ocHOBe
HEIYOTPHAMNSAMME METONOR NDOSRTHDOBAHMA, OCTABKE X MOHTaxa 000-
PYIOBAHEA, CTPONTEILCTBA COBEDNEHHHY ODOCHTENBHHX CHCTEM C BH-
cOROH cTeneHbD MexaEEsaE® (ABTOMATHSAIME) Opomecca nomea (B
cTajME paspadoTEN HAXONATCH OOIHEHHEe MOIyJH ODOCHTENBHHX KOMO-
JERCOB) ;

KODeHHAA DEROHCTDYEINEA OPOCHTENHHHEX CHCTEM B CTapoopomae—
MHEX paiiopax CTpaEHE B 0epByD oYepeNhk Sa CYeT pamRCOHANGHOH opra-
HESAIUE TepPETODEN E RAMMTAIRHON IMARFDOBRN SeMeNh ¥ [Iepexoma
OT OTKpHTOM K SaRpuToll HWSEOEANOPHOM CeTE TPyOONPOBOAOB.

PexoMeHrvemMas HOMOHRIATYDA MAIMH B YCTDOHRCTB i HOJIMBA
XapaRTepESyeTcA Dapamerpamu (TA&GI.2), 00eCIeTIBAXIEMG :

OOCHyXNBAERE OIeDATODOM TIDYIIH MANNH;

dolee paBHOMEDHOE paclHpejeNeHHe BONH [0 ILIOMAIHM;

CHEEGHEE METANIOSMROCTH K SHEDrOeMROCTE Opamecca [IOMNEA;

noesmexme KM x Kl exyrpexosmitcTBenEHoll I8CTE OpOCHTEJNBLHON
CETH;

VEEBepCAINSAIMD TeXHHYSCKHX CPeACTE H Ha 3Tol OCHOBe COB-
MemeHde Ipolecca NOAMBA ¢ BHeCEHHeM yNoOpeHEmi, MAKDOSJEMEHETOB,
XEMMOIHODaHTOB;

MARCHMAUIEHOE YHAOBIETBODOHMEe GHONOIHYOCKHMX TpeCoBAHMM Celb-
CEOX0SARCTROHHENX KyALTYD B Bole 34 CYeT BHOADEHEA TexHomormud
Ooja"s BOIH pPACTeHEAME B COOTBETCTEME C XOJ0OM BONOMOTpedESHES ;

JTRIHSAIED XMBOTHOBOAYOCKEX, XOSCHTOBHX H JDYI'EX BEIOB
OPOMHILIEHHHX CTOKOB.

Taomma 2

OpHeHETHDOBOYHENE® TEXHRKO-SKOHOMEYESCKES IADaMETDH
HOBOM NOMEBHOE TEXHEKE

HamMeHOBANES MANNH, g Hoummams~ Pacxon |Meras- I‘n.uumll

yorpoficTB HHH p:?- BOJIH , .mul— a:nnclm-
XOR, rnpu- s
nnapa- E #’ A
tnpau

P "Kyoamb™ 180 720 J05,9 10,4
IM "Kapapesma® 140 280 263, 1 9,54
IM "KomomeHxa" I00 400 I90 9,22



[IponoUEeHNAe TaGH. <

= X 2 3 4 )
IKH-80 80 160 S0 9,2
"dperar" IMY-b 75-90 300-360 Ie67,I T4
"fperaT” IMV-A 28-55 112-220 2I9 o
[AHTOBHE JONIEBAILHES
MAIFHH 30 B0 42 17,4

2
mwﬂ e 321}5 244 70 26,7
CHIL * 100 - 572,9
Gmunapgg mmmg—

BAHHHG TOMH

SamNs i =) 100 - 126,4
AINTY 4.8 67,2 - 69,5
KoHCONBEHHE OOMEBEHHE
MANAHH 140 70 69 7
MEOTrOOMOPHHE NONMBHHE
MAIMAHRE 100 200 49.3 3L,9
CrapgoHADHHE CHCTEMH IOo-
mmncrﬁﬁu IOJHEA %) 100 - 73

X) B pacyere Ea I ra MEOMANH.

Poanusales HAMEYEHHHX HAIPARISHE] TeXHWYECEOI'0 Oporpecca B
MEXAHMSAITME [OJMBA NOSBOXET CYMECTBOHHO CEXSHTE HOTPECHOCTE B
padouel cHIe M OCECOSTHTE OQNIes PENNOHANBHOe HCHOAb30BAHES® 36—
MEJEHHX ¥ BONHHX DeCYpCOB.

YIK 63I.347.221.21.002 A.B.VTrpMoB, I-p 9HOH.HaYK,
JI.A.llepepeseHileB, KaHX.TeXH.HEyE,
B.M. Abagacren, HEHX.
: (BHMVR=TII)

K BONPOCY BHBOPA PAIMOHANBHHX TEXHOEOTWYECKHX CAEM
[0J¥BA MAQTOOLOPHHEMA JOENEBATBHHMYA MAIMHAMEA, PABO--
TAIWMA B JTBAEEHHA

MEOTOONODHEE NORISBANEHNEE MAUEHH C SJIEKTPONDHBONOM, padoTammse,
P JRHREHHE, OTJHYSDTCA OT SHANOTMYHHX MAIMH ¢ TEApaBIAIeCHEM NpHBO-—
JIOM TEeM,YT0 IMPOMSBOLAT TOJHE P MMPOKOM JHANABOHEe NOABHHX HODM, OOec-
NeYMBAINT NPOBEJeHHe BHOOPOYHHX IOJHBOB, HMEDT BOSMORHOCT: HSMEHETF

1I



HATpEBJICHNE NBAXEHHA 063 NMPOBeJIeHMA TPYNOEMKHX onepalji mo nepeHacT-
poltke xomoBor0 ammapara, B Ookmeff cTemeHE NONNANTCH ABTOMATH3AINE.
Ompiaxo Heodxommmo ¢ Gonmwell >HPeXTEBHOCTED HCNOAL30BATE 9TH NOJOEA-
TeJNHHHE KAYEeCTBA B JIOCTHNCHAN MAKCEMANBHON IMPOM3BONETENEHOCTH MAUEHH
nyTeM BHOODE ONTEMANBHOR TEXEONOIHYeCKOH cXemd NOJMBA WA KOHKPETHHX
ycaopmil ee pacdoTH. |

KavecTBo padoTH MHOI'OONODHHX NOMJEBANLHHX MANMH, PadoTamupX
B JREECHHN, B TOM YHCHe H @POHTANLHHX, ONCHHBAETCA IVISBHHM OOpDa3’OM
N0 ArpoTeXHEYeCKEM NORASATEJNAM, T.E. [0 PABHOMEDHOCTH H CBOEBpeMeH-
HOCTH YRIAXHEHHA TOYPH, N0 COOTBETCTEAD O0paASyeMOTO AOMAA BOATHBEN-
meft cnocodHOCTH NMOYBH, N0 BEJMYAHE NOBPEXNASMOCTH CEJNEXOSKyIBLTYP H
rayoEHe odpasymmeffcs OT XOmEC ROJEH. ';

HecoMEEEHO, TTO BCe STH napameTpH dopmEpynr ypomaft m cmocodcT-
BYDT COXpaHeHmY QESHYECKOI? COCTOAHMA NMOYBH. OMHARD SKOHOMEYECKAS
afipeXTERHOCTE MHOT'OONODHHX NOXNEBANBEHEHX MAIMH B KOHEYHOM cCYeTe olpe-
HeJifeTCHd N0 COBOKYIHHM OOKASATEJM, BRIDYANNANM KANRTANLHEHE BJIOXES-
HEA, SKRCIU[yaTalHOHHHe, TDyNOBHE H SHEPIeTHYSCKHE SaTDaTH KEK B le-
JIOM [0 BHYTpEXOSARCTBEHHO! OpOCHTEJNHHOM cCeTH, Tak H [0 MAINHE, B tme::'r-'
HOCTE, CPOK CJHyX(OH ODOCHTEJHHOE CeTH H MamiHH, NONyYeHHYD ypomalHOCTE
H Ip. ,

Ina pocTHxeHEA MARCHAMANEHON sdferTEREOCTE MEOrOOHOpHOE momme-
panmsHOfl MAmEHN ¢ SJEETPONPABONOM HEOJXONEMO YCTEHOBETE HaEGONee pa—
[EOHANBEHE TEXHONOTHYECKHE CXOMH ee DACOTH, .00eCHeYHTh HANLICRAIAE |
JCJOBES ©@ SRCIYATAIME B TEXHHYECKOTO OCCHAyRNBEHEM.

OGHYHO IpE BHOODE CXEMH NOJMBA CTPEMATCHA K MUHAMATEHOMY WHCIY
OPOXOAOE MAmEHH, H30erad XOJOCTHX ee IepercHoB, T.e., [0 CymecTsy,
ATHODEDYA ONHO #3 NPeAMyMEeCTE MAUEHH C SJEeRTPONDHBONOM - BOSMOXHOCTH
nepeNBATATECA @3 NOJMBA B OCOHX HANDABJIEHRAX . |

He oTpinad TpABOMETHOCTHE YCTAHOBHABMEXCH NDEHIANIOE B BHOODE TeX—
HONOTHYECENX CXeM NOJNHBA MHOT'OONODHHMH IOXNEeBANLHHME MANUHAME, B IaH-
HOofl cTarThe CleJAaHA NONHTEA JaTh aHalNs HSBECTHHX CXEM ¢ TOYKH 3DeHEA
JHEpreTHYEeCKEX SATDAT, ¢ leJsD o0paTHTh BHEMAHNE CHENEANNCTOB # HA
STOT HeMmanopaEHHil pecypcocleperanmEff NOKASAETEN: IpE BHOODE TeXHO-
JOrEYeCKAX CXeM NOIHBA.

Pagdora MHOTOONOPHHX JORNEBANBHHX MalAH C 3JSKTPONDHBOIOM MOXET
OCYWMEeCTRAATHCH N0 BOCHME OCHOBHHM TEXHOJOTHYECREM cxeMam (pEc.l).

Mo cxeme I mpwa pacoTH MANAHH COCTOET HS JBYX oTanoB. Ha mepsoM
STANE MANEHA, BHISBAA MARCEMANLHO JONYCTHEMyD TOMEBHYD  HODMY, npo—
XOMAT BeCh y4acTOR ¢ padouefl CROPOCTEHD

12
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Vp - l':?/-"*' Lypp (1)

rne @ - pacxon mememu, m%/c; A - nomBHan Hopma, mM; Ly -
mMpEHA 3gxBara, M; A -~ KOSPDHAIMEHT, YUMTHBAKWAX NOTEPH OPOCHT
HO¥ BOIH B NIpoUecce NOJHMBA.

Ha BTOopOoM oTame MammHa BOSEpallaeTCA B MCXOIHOE NoJOXeHHe 0es
JUBA CO CHOPOCTED XOJNOcTOro xoma V, . HemocraTok aToft cxemH  3aid
Y88TCA B TOM, YTO HA BTODOM 9Talle MAMMHA IBHT'SETCHA N0 CHPOM mouBe, 1
& 9TO NDMBOIMT X OOpasoBaHmp IVIyCokod koued. [IpONOCRATEIBHOCTD IHRIA

IpA padoTe MamWHH Mo cXeme 1 MOMHO BHpasHTE Qopuynoil

r#‘r‘g*rir "'ZIH » 1

rme Ip -L—/I’;Er— BpeMd IBEKEHMT MAIMHE C NomBoM (BpeMdA mepeoro
granal, 4; 7, L,-/V BpemA IBUEEHAS MAIMHH Ge3 nosmpa (Bpema BTO=
poro aTama), 4; [, - Bpemdi, 3aTpAYEHHOE HA JIEPEHACTPOHKY MAIMHH
KOHUEe Kamjoro sramna, %; [, — IIMHA TOHA, M. .
llo cxeme 2 B KOHIE IEpHOTO DTANA NBEKERMA CO CKODOCTERD V), Ie
JiaeTcA TepepHB, BO Bpemd KOTODOTO TPOBOJATCA ATPOTEXHMYECKHE H TpOo=
QAraxTAYecKae MepompaaTEda. Iocsie MONCHXAHMA NOYBH MAllMHA IBEXETCA C
CHOpOCTED XoJocToro xoma |, B ofparTHoM HAIpaBJIESHMH.
[IpOnORATEJFHOCTE LUHKIA paBHA
g =l * 1, +20, 13 ,
rme lg - Bpemt nepepama u, |
Henmocrarok 9Tol CXemy — HASKEE KOS(ANEEHT HCNOJB30BAHMA MAINHH,
llo cxeme 3 HA NEpBOM JTale JBEREHAA MANMHA ITPOXOMAT C IOJHBOM
MAKCHMATEHO IONycTAMOR HOpMORt No cepenmHH yyacTHa. JaTeM 3alaeTCd
TPAHCTIOPTHAA CHOPOCTE M OHA NepememaeTcA 0e3 NOJMBa A0 KOHIA yHac
(Bropoit sTam). [IpH peBepCHDOBAHAR MAmMAHE TPEeTHEH M YeTBEpTHR aTamH
JBEXEHAS COOTBETCTBEHHO  AHANOIWYHH NEPBOMY ¥ BTOPOMYy aTanam. He—
JOCTATOX 2TOH CXeMH COCTOAT B YacToli mepesacTpofine MaMMHH HA XPYTYR
CROpPOCTH, YTO TpeOYyeT BMEWATENLCTBa oNepaTopa. JUMTENbHOCTD LKA ITH
padoTe MAIMHH TMO cXeMe 3  Bupamaerca (opMyJoi '

b =y vy 4Ty
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Oxeru 4 u 5 npumeHAoTCA B TOM CIyYae, KOTNA MAMHA PASOTAST MO
KPYTY B PPOHTANBHO HA YYACTHAX C KODOTKEM I'OHOM. OTH CXEMH HMEDT mo
“eTupe srana. Ha nepsom orane mammHa IBExeTCH (POHTANBHO CO CKODPOCTEHD

Vp . ua BropoM nepexmouaeTca IuA padoTH o kpyry. Io cxe-
M6 4 oua npixeTcs Oes NOMMBA K CepejEHe IIONH ¢ YIJIOBOR CROPOCTED
w:'ﬁ/i*.amﬂmﬁ-nmmmﬂnﬁmnm
0 yraonol CKOpPOCTHED

Wy =2Vp/L° (2)

e L - PacCTOAHAE OT UEHTPA NIOBOPOTA MAmMHK 1O KpaitReft ee omopw.
Bropoil sran saraEwMBaeTes mocie mopopora mammHH Ha I80°, Tpemmi
i SeTPepTHH STANN NBMECHES MANMHE 1O CMENHOMY YYACTKY COOTBETCTBEHHO
ANAJOTHYEN [IOPBOMY M BTOPOMY 3TaNaM COOTBETCTBYOUMX TEXHOJOTHIECKNX
oxem. Bpewi wmuia MamEEy, padorammefl mo cxeme 4, ompemeAseTCA o
(popuyne f
T“'fp*'f;*ﬁfﬁ,

A, pacoraomelt mo cxeme 5, mo dopmyxe
F
A AL
tao t = 2771/ Vi - Bpewn NREXeHEA MANEHH TO XPYTy 03 mOMMBA, 4

Ip = 7L /V;- BPeMs NBAKEHNA MAIMHH 10 KDYTy C NOJNHBOM, 9.
Hopoorarie rexnonorgueckofl cxemu 4 sawmvapTes B YacTof nepeHacTpoiixe
MGy HAa padoTy No XPYTY B JpPOHTANBHO, B VBEJNYEHHE 3aMIHASMOCTH
OMILXOIKYABRTYD OpH pacoTe MalHH N0 KPYTY, B SHAUMTENLHHX NOTEpAX Bpe
Mol na nepeHacTpolixy. Hemocrarrame TexHONMOTHYecKolt cxemu 5 smumores:
HEJONOJKE YTJIOB yYAcTKa, YCJOXHEHHEe KOHCTPYKUHME MAlMHH B 9YaCTH odecne
N nepermYeHNd JOXNeBANEHNEX ANNADATOB, nepeHacTpolika MalMAH HA
PASINTHEE DeXAMH DajoTH, BOSpacTaHde IENDARINYECKEX IOTEPh B TPYGO-
POBOJIC MENMIH IDH ee pacdoTe MO Kpyry H Ip.

Ecam cxema 4 He EMeeT NpedMymecTB nepen pacCMOTDEHHHME BHIIEe TexX-
HOJIOTIMECKAME CXeMaMir, TO cXema 5 No3BOoJNAeT OCECTEeRHT: pPacdoTy MalmHy
OT OIHOIO THIPAHTA 3aKpHTOH OPOCHTENBHOH ceTH INyTeM NpEMEHEHE: A DHMAL
HOTO JNBYXSBEHHOTO TPYCONPOBOMA HIM NMIAHTA, OCYMOCTRINTH NBEXEHEE IO
Cyxoll nouse, aABTOMATH3UPOBATE IpaKTAYeCKHM BeCk Ipolecc OOMEA BIUIOTE
JIO [OIXONA MAUNHH X gexojHol mosmmpm.

B cxeme € oramy padoTH MANMHN MOYTH HISHTHYHH DTAIaM CXeMH 3
¢ Tofl Jumib passmmed, uTo mpm cropoct V), mamma BupasT cxoff ocam-
KOB HECHOJBLKO MEHbWle 3ajaHHO# HopMu (oTan mEMmeHEs Oepeuit m Tperuil).
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[IpE ZIBEXeHEE HA BTODOM H YeTBEPTOM 9TANAX 0O CEOPOCTED V' mamE-
HEA BHJIAET OCTABNYyDCA TACTH HODMH. CEOPOCTE JBEXOHNS MANMEH OCPATHO
NpONOPLMOHANEEE YacTAM BHAaBaemofi mosmmsHO# HOpMH. HemocTaTox aroft
cxeMH 3spumdaeTcs B vacTolf nepeHacTpofire MANMHN HA APYTYD DOMRBHYD
HOpMY, JOCTOMHCTEO — B OTCYTCTBHEE XOJNOCTHX ITPOXONOB. JUETENLHOCTD,
UEKAA TpE padoTe MauFHH mo cxewme 6 Bupaxaerca opuyxod

Ly = 1o tly+4tl,

Tme rgttr/%'—npmmemmmmpmumam-
nax, 4.

Cxema 7 mdeeT [Ba Tana, HA KOTODHX MANEHA JBEXETCA CO CKOPOCTHE

V, x BRuaer NOJOBEHY NOJMBHON HODMH 32 Kamuuil mpoxox. Ipa yc-
JOBEM BHIAYE ONMHAKOBHX TIOJEBHHEX HOPM CKOpocTh Mammse [p mo
cxeme 7 B mBa pasa Bume ckopocTd V) mo cxemam I-4. 9ro cnpasejuiBo
R njA cxemu 8, moTopas HMeeT B IMRIe TDH 2Tane. Havyano JNRHESHRA MamuE
HU OCYMECTBAAETCA C CEepelEE opomaemoro ydacTka (mepsuit oram).
0 Kpas yYacTa, MamEEAa ;BEEeTcA ¢ Toff Xe cropoctsn Vp xo IO
xpas (propofl sTam). SareM nOCHe PeBEPCEPOBAHNA BOSBpamaeTcd B HCXOL
Hoe moviomerme (Tperwit aram). HemocTarks cxem 7 K 8 sarmuapTcs B OB
WeHHOM KoJeeo(pasSOBAHEE H3-34 JREANCHMA MANRHE 0O BAAKHOMY DOJD B IIC
REHEEHEOM HSHOCE TpymEXcH metanell, 9Yro ABAAeTCA CHENCTEHEM NOBHEHHA
cxopocrelt mpemenms. JIOCTOMHCTBOM BTEX CXEM ABJAETCA NOBHNCHHAE o
LEeHTa HCHOMH3OBAHMS Mamay, JUMTEIEHOCT: INKAA M0 cxemam 7 M 8
onpefmendeTcd mo Jopuyae

e 8ab t2 L

lipEBejieHHEe BHIE CXEMH DACCMOTDEHH TDE YCJORMN BRUATH IOJHBHOM
HOpMH 54 mEEM. ONEAXO HA NpPAKTHKe, HCXOAA A3 BIATHBapme#l CIOCOGHOCT
NOYBH, NOJEBHAA HODMa MOXeT ONTH BHIAHA 33 A IHKIOB, TOINA BHpAXEHH
(I) mpumer BEX |
REIRE s Al (3)

Vp Ly p

Ilnsg xoMEYecTBEHHON OIeHKH DPAcCMOTDEHHHX TEXHOJOTHYEeCKEX CXeM
Gium  [pEEATH CNejyINNe JAEENe: pacxox Mammm Q@ « 0,1 u®/c,
pec Mammm ¢ pomoii G =3-I05 A, mec wammu Ges soms G,=2 -I0OH,
wuma rona L, =12.10%, mepmma saxsara [, =450 M, NOJNBHAA HODMA

A =600 M3/ra, cpemmecyrounuit roofifmment 4 =I,I, KIJl TpaEcMECCE
xonosx omop 4 =0,5, xoofipMIEEHT CONPOTHBRIEHAS NEPeKATHBAHID f =0,2
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(IBEXeHHe IO CBEXSBCHAXSHHOMY NOJD), CKODOCTH XONOCTOLO XOJa MAIMHH
Vx =0,083 M/c, semrwmma Oyxcopamms romec ¢ =0,2. Pacuer mpoms-
pomincA muA cJoA ocamwos IO, 20, 30, 40, 50, 60 mw.

MomeOCTh, 3aTpadEBAEMas Ha NepeMemeHHe MalMHH ¢ Bomoft mpE ycra-
HOBMBEEMCH HENPEePHBHOM DeXMMe pacoTH
G-f-Vp
Np = ‘
" 027 (1-9) (4)

[lpg cTapT-CTONHOM pexuMe PACGOTH IPHBOXOB
N G-f- ;{E’
P 102 p (1-0)

e Vp;-%ﬁ-ummmammw;
rﬁﬁ'fp‘ff ~ BpeMi JBERSHHA, 9 [,, — BpeMa cTOSHRE, U,
MowHoCTE, 3arpadMBacMas MammMHOR IIDH XOJOCTOM XOze
Gy - f - Vi
- . 6
s 102 p(1-6) . s
Padora, coBepmaemas mameEHOR 3a BpeMd IBEXCHEA B DEeREMEX Helpe-
PHBHOM, CTEpT—CTOIHOM M XOJIOCTOM COOTBETCTBEHHO 3anMmeTcH

(5)

Ap=Np-tp ; Ap=Np:tp 5 HAg=WNy-l,

Padora, coBepmaeman MamEHOf 53 IERI IpE HeIDEPHEROM B CTApPT-CTONMHOM
pexaMax paAdOTH HMPABONOE COOTBETCTBEHHO SANMNETCH

Ay = Np - Tp + Ny Iy ;
Ay = Np " T38 + Ny -1,

oo moammna BunaeT HOpMY 3a A UERJIOB, TO
el UL G
A= Ay 'K

Ha pEc.2 rpafaYecks NpejCTABISHH DOSYALTATH KOANYOCTBOHHOR
OOHEE OTPHBOJEHHHY HA pNC.] TEXHONOINYOCKNX CXeM N INEEOTIDaMM
gomwsa. [EETOTpAMME DACCMOTDORHNI CX6M HATXANHO IOKASHBADT pacoTy,
conepmacMyo mamiHO#, woropas B ocax AN -7  umcsemmo ompemeasercs
wionana@ Ap, Ap & Ay. TaEPEHC yTJIA HAKIOHA TPADEKA NYTH K OCH Bpe-
MOIH TpabiYecKE ONpeNeNseT CKOPOCTH NBEXSHHA MamEHM, B ocax /#-L ,
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Puc.2. I'padWxm BpeMeHW NoJmBa H SaTpaveHHoM
padoTH B SaEHCHMOCTE OT CJOH OCAMKOB

mpR momeeHcH Hopme 600 mM3/ra:
Bpemd OOJEBa, 9; —— — - SaTpavYeHHAA
padota, KBr-9

IOKA3EH CJIOX OCalKOE, BHAaBaeMmuil MamiHoll sa mwmui. M3 rpafimon pEC.2
BHTHO, YTO Hamooyee DAalMOHANBHOl ANIAETCA padoTa MallMHH 0 cXeme 5.
OnHaKro UpH padoTe MO KPYTY OHA HMEET Te Xe HENOCTATKE, YTO H MalMHA
Kpyroporo zeifcreuA. [lo cxemam 6-8 - MEHMMANEHOE BpeMA MMKJA, HO
JHEPreTHYeCKue SaTpaTH Bume, YeM MpHM Apyrux cxemax. (paBHMTeNBHO

HEBHCOKHE 9HEPreTHYeCKMEe S8TDATH ¥ CPABHMTENEHO HeNDONOJEMTEJLHAA
LHTEeNEHOCTE IHKIA - 0o cxemMam I-3.

M3 BHINEM3NOREHHOIC MOXHO CNEeNaTh cJeLykiie BHBOIN:

Bpems novmBa M 3aTpauMBacManT MAILMHO padoTa NpH TOJMDHON HopMe
600 M”/ra ¢ yMeHBueHEN WMCJA UZKIOB YMEHBUALTCHA. MeKmouenue cocrap-
T cxemy 5-8, NIHTEeNBHEOCTDL NOJKBA 1O KOTODHM, HESaBHCHMO OT HODMH
0/B2 ,0CTAETCH HA ONHOM YPOBHE § MMEeT MUHHMATEHHE 3HAYeHMT,

llpn oueixe cxeM padoTH MAUWHE TIO 3&TPATAM BPEMCHA HamGonee

iIPEJUIOTUTENBHL cXeMy 9-8, OmHAKO OHM, KDOME CXeMH 5 MMeNT CpDaBHi-
TEJEHO BHCORWE SHEpreTHYeckHe 3aTDaT.

I8



llo sHEPTeTHYECKUM SaTparam Haiooee DAIMOHANBHOK AuNfeTcH CXe-
ma 5, HO JIA PACOTH MO 3TOl cxeme HeolXoamMo HA MAIMHEe NpeiyClioTPeTh
NOTIOJHUTENEHRE VCTDOMCTEA NEpelvmoueHNd IORNeBaNBHI AIIapaTo: Ha Dpe-
RV pacdoTH MO KpyTy.

Cxeru I-3 no BpeMeHM NoIRa M 3aTpavmpaeMoil pasoTe HEXOMITCH
§ IManasoHe TpPaKTHyYecKoli MPAMEHMMOCTH ¥ MOTYT OHTE DPEeKOMEeRNODIIn:
NpEAMyLieCTHEHHO I ToyupHIX Hop 300 m°/ra um Buue.

o cxeme 4 TpedyercA GoJblee Bpema LIA NOJMBA B HMEDTCA CDaB-

HUTENEHO BHCOKME SHepreTwdeckde saTparTH. IlooToMy padoTa MaUmHE [0
aTol cxeme He HeJeccobpasHa,

[lpi BHGOpE PAIMOHANBHHX TEXHOJCTMYEeCKMX cxeu [oJmba MHOT'O0MOp—
X (DDOHTAMLHHX JMOEIEBANBHHX MAUMH LA KOHKDPE THEX yoJIoBri HeolXomu-
MO YUMTHBATE PeSYJBTATH arpoTeXHWYeCKod M aHepreTHdecKofl OLEHOK.

YIK 631.347.221.21 A.T.lloROMapes, MIR.,
B.I'. dyiputi, maHn. TeXH.Hay®,
I.A.llepeBeseHlien, wann,TexH.Hay X,
E.M.EpoxusH, mHY.

( BHAMTIT)

K BOIPOCY BHBOPA PERMMA PABOTH QPOHTAJBHEY RORIEBAJEHBI
MAULH, PABOTADIMX B JBYEEH

B HacTosmee BpeMi B NDAKTHKE ODONMAEMOTO SEMIeNeNitA BCe OOJb-
Wee NpEMENEHAe HaXONAT GPOHTANEHHE NORNEBANBHHE MAlWHH, IPOR3IBOI-
ume ToyME B mBEEeHAR, Tax, B CCCP BHOycCKapT 3JeRTPRADAIADOBAHHYD
NONIEPATBEYD MAIAHY fpoRTamsHoro neficrsma P "Kydaws" # omiTHue
oOpAsily HOXIeBANEHOR MAMEHH JUI NOJMBA FHBOTHOBOMIECIMMH CTOKAMN
"Kosnomerka~-I00", Hmxe paccMaTpuBaiTCi BONPOCH, CBfASAHHHE C  BHOOPOM
poxEMOB pAdoTH STHX MaIIMH B 3aBACHAMOCTHE OT NOJMEBHOA HODMH.

CoppemeHHHEe (JPOETANLHHE NOKICBANEHHE MAUMH HMMEKT JJEKTPIHec=
il npEson. Bunada Tpedyemix NMOMMBHHX HODM IPE pacoTe NORIEBIIRHEX
wu "Kycans" # "Konomerka-I00" (60-600 m>/ra) AocTHTaeTCA M3Me-
{OlAem cpejHel CKOpOCTH ImyReRrms mamg or 0,0033 no 0,033 w/c.
(geonedeHe CTONL MAMD CpemHIX ckopocTell IBIKSeHMA MAlAHH Ipd OT-
NOCHTETEHO CONBNOM THCIE OCOPOTOB Baa 3JeKTpoIBETareneil de3 mpa-

MOHOHES KPYyTHOTAdAPATHHX PeXYKTOPOR BO3MOEHEO TOJBKO IyTeM TpepHBAC-
TOr0, T.8, CTAPT-CTONHOI'O DpEXHMa IBIKeHWs, IT0 JOoCTHTAaeTcd codera-
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HEGM B OOpejesieHHOM COOTHOMEHEM NepPHONOB NBMXOHHA ¥ OCTAHOBOK MANNHH.
Jloxnepansiue MamEHH "Boamamga®, "JHenp" NpOM3BONAT NOJEE IO -
SHIIAOHHO, T.©.[00JHE H JEEXcHEe HpPONCXONAT B3aNMOHESABHCHMO E DasHO
mMeEHO. I[pE 9TOM pacCcTOfHEe MERIY NOMIEAME (CTOAHKAMH) CORSMEDEMO
¢ nLaEHOE saxmaTa noxneM. PaccmaTpiBacMbe MAlHHEH OCYmMECTBIAUT IO—
JHB OIHOEPEMEHHO C NREXeHmeM. Crapr-cTomHHR pexmM padoTH IBETa~
Teyel KAk OH 2 HAKIAEHBAET NOMME ¢ OFHO NO3MIEN HA JAPYryD IpE OT-
HOCHTEJEHO HECOJEHUOM Mmare, T.€. PACCTOAHEN Mexny HEME, [IpE sToM
nojava BONH He NpexpamaercdA. Tarolf MOMMEB YCHOBHO HASOBEM MEKDONO—
SHIHOHHEM, C yMeHBNEHHEM mAra N0 GeCROHeYHOCTH MEKDONO3EIECHHHMR
IOJEE NpAcJpeTaeT BHN NOJEBA B UBHXSHHER, KOTODHE O0eCHeuNBAST BHE=-
COHEE MEHEMAEHHX DOJMBHHX HODM HE MAKCAMANBHOH crOpocTHE. [IpE MR-

NWWMOMWBWWHDIHM
MEHEMATEHHX N0 MARCHMAILHHX, YT0 NOCTETAEeTCA ycTaHOBKRO# Beamdd-—

HH COOTHOWEHHA MEXIY NepHROIAME IRAXCHAA H OCTE&HOBOK., OTH COOT-—
HOMEHHA YCTAHARMBADTCA HA BpeMeHEHOM ycTpoficree. Tax xax mpm
MHEPONO3EIOHHOM MOJHBE Odmee YACKO MATOB PEBHO YHCIAY NO3HIEOH-
HHX OOEEBECOB, TO NOMHB HA JUMHE SaxBaTa MNOKNeM CRIAINBASTCA H3
1 = YECHA HEeMPONWINETENHHEHX MEKPOTIOSHIMOHHHX NOJNHBOB.

Ha JIMP "Kydame" CTaprT-CTOIHHE peXEM JBEXCHAA 3aIaeTCH
HA TVIABHOM mETe YIOpABNEHHES XNByMA TallMepamMm - pese BpeMeHH. Heod—
XONEMYD OOJHBHYD HODMYy YCTaHSBJIMBEDT B COOTBETCTEEE ¢ Tadn.I.

Tadmma 1

SaBECEAMOCTE cpepHeff cropocrE meEmeHmd I "Kydams"

607 IO 10 90 2 20 0,0035
363 20 20 80 5 25 0,007
202 30 30 70 7 23 0,0I05
I52 40 40 60 10 25 0,014
2t .80 50 50 12 24 0,0I75
I0I 60 60 40 15 25 0,021
87 70 70 30 I8 25 0,0245
76 80 80 20 20 25 0,028
67 90 90 10 22 24 0,031I5
60 100 100 0 25 25 0,0348



Bpema muwna cocrasnder I00 c. 3TOT IMRI BRDYAST BpeMAd IBH-
xeHEa MammEH (EMOyJAIBEC WM CTApT) E BpeMd CTOAHKA Ha MEKDPONO3MILAM
(naysa &xm cron). [IpEieM, HaMEHeHHMEe NOMEBHOR HODMH BeleT K M3-
MEHEHAN) KAK BPeMEHM JBHEECHNs, Taxk H BPEMEHM CTOAHKH Ha MITKpONO-—
SMIHH .

eRTpREIEpOBaHHAA NORIEBAIbHAA MalMHa il NoJFMBa RHBOT—
noponueckmmy croxamu "Komomenra-I00", paspadoranHas BHIO "Pamyra®
COBMECTHO cO clnenmangcrama I[P, OTHOCHTCA K THOY MamWH, padoTa-
DX B CTAPT-CTONHOM pexiMe, J oTofl Mammms odmee BpeMi IUIWIA,
PRITIAKNEe BPeMA NBHXCHMA B CTOMHKH, 3a5jaeTCA CYeTUMKOM MMITyJb-
COB, PACHOJIOEEHHOM HA IVISBHOM IyJbTe YIPABNEHHA HA NEpBOH Tejlex-
e, BpemdA JNBEXEeHHEA MEIMHH E3 OOMEI'0 BPEMEHM [MXIa 3alasTCA BTO-
PHM CHYETYEKOM MMIYJIBCOB H COCTARNAET OOHuHO 45 ¢ wm 90 DARIOB,
Bpema IERIA YCTAHABINPBAETCHA B SSBECHMOCTHE OT NOJMBHON HODMH

SR (1)

rne !y - Bpemf IERIA, C; [, — BpeMd CTOAHKM, ©; [g8 ~— Bpe-
Wi IBEXEHHEA MENEHH, C.

Cpempdas CRODOCTE IBEESHEA MANWHH ONpENendAeTCA NBARSHAEeM Iep-
poft Tesexxke, HAa ROTOpo#fk  ycTAHOBNEHO NMpPHEMHO-YCRMMTEJNBHOE O000DY-
NOBAHEEe EHINYKTHEBHOH cHCTeMH CTACEINSAIINE HaNDABNEHHEA IBEAXKEHMH.
Ilpowe TOrO, NEpBad TEJEXKA CBA3AHA © WADHADHHM BOJNO3ACOPHEM YCT-
policreoM, Cpempmit mar MampeEE A S 00 PEesyALTATAM CTATECTHYeCKOl
00padoTRE pesyibTaTOB EcchaejoBaHmit cocraBmAeT 3,4 m.

JpOHTANBHHE NOXNCBANBLHHE MANMHH XAPaKTepPASYRTCA CJIeIyKuamMe
OOHOPHHME NapaMeTpaMs: LmmEcfl MrHEOBeHHOH IIomaiH yBIAKHEHEA
poxmgesm ¢, M; marom TRARGHAA MalMHE A S , M; cpenHell EHTeH-
OMDHOCTED HOENA A , w/MuH; mosEeHOM HOpMolt m , MM; daxra-
wockoll CRODOCTED JBERSHES MAmEHH ¢ yderom Koppexmme V' , m/c.

llar reEXeHRS MONFHH DaBeH

.-.'5.-5*-‘1'}5'1"'. (2)

UpcJi0 MATOP HA OTDeSHKe IyTH, DABHOM JUMHe MIHOBeHHOHl mio-
WAL YEJIBXHEHMA , UONCYATHBAETCH IO (PopMyae

S PR A e (3)

e J’Fﬂ - ppewmn meExeHEA, ¢ (nua OMP "Kydaws" - noxasaEd@da OcC-
nosmoro raidwepa; mas JM "HomomeHra-100" - speMA NBEESHNA MANHH
Wim nepeoft Tememm).
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Bpema CTOAHKE ES MEKDONOSWIEN B 38BECEMOCTH OT cpemieff cxo-
pocrs jemmenmd renexis (Mammm) Vo, , mmom ¢, wexa maron
M MOXHO BHPA3RTH YPaBHEHHMEM
((1-2) 60m (1-4)
Vep P
rne A = roodeumeHnT, yemThHRaDuail COOTHOmEHEe MexIy cpemHel u
panTHieckolfl CROPOCTAME IBEREHHSA,

A= VLF/V . (5)

mi«,‘fpna—_g; - CpelfAd CKOPOCTH NREEEHNA B SARMCHMOCTE OT IIO-
sEBHOM HOpMH, M/c; @ - pacxon mammm, m®/c; 4 - mepma
saxsare, M.

locne momcramobkM sHavemmit Popmyxn (3) = (5) B dopmyny (4)
MEeN

’ (4)

cm

s 60m -Tos -V(1-4) _ 60m Tos(V~ Vcp)
cm ;Pr j)f

(6)

[lo npepenerHoR QopMyNe MOEHO OOpENeHT: BpeMd CTOAHKE Ma-
MEHH HA MEXDONOSHIME, SHAS NOMEBHYD HODMY, REIN NOXNEHYD EOD-
My, SaJiaBaACh BPEMOHEM CTOSHEX.

[Ipawep pacuera A joxnenansHoll mamenn “Komomerxa-I00".

OcHOBHHE nokasaresH: m =60 MmM; T =45 c;

V =0,075 w/c; p =0,55 s/aom; { =25 m.

Ve =G = 0%
rorma .. = W =840 c.
o 0,55.25

Ha cueTYHre HMOyJAECOB YCTAHABINBASOTCH UNCIO [EKIOE B SSBHECH-—
MOCTHE OT Tpedyemol nmommmsofl Hopmu, [lBa IEKIA COOTBETCTEBYOT 1 C.
Torza AAA BHASYE NoJWBHEOR Hopwmu 600 M°/ra (60 Mu) mMammEa noJMEHA
cToATH HAa MExponolmmmm 840 ¢ mm I680 mmEwmos.

[lpasep pacuera s Mmammry "Kydams". HeoGXOmmMo ONMpeNeHTEH
(paxTAYeCKyD NOJMEBHYD HODMY UDH CJeIymExX NORASATENAX: 3
lem=80 ¢; fg6=20 c; V =0,0848 w/c; p =I,2 maw/sem; A =0,2;
[ =I0-II M,

lem o L 1.2.10.5
m --—-—-ﬁ-———-—— = —i‘—'—.-—_ = m.l mi
: 6016V (1-1)  60-20-0,0348(1-0,2)
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YcraHOBEE Ha OCHOBHOM TaiiMepe ppemst mMmysnca 20 ¢ B naysu
80 ¢, nomyvaem nousMBHyD HopMy 300 mM°/ra, UTO COOTBETCTEYET JAH-
M Tadmmm 1.

[lapameTps memxened JIMP "Kycan:s" MOEHO ONDENEeSETH [0 HOMO—
rpavve, npencrasnexioff Ha pac.I.

3
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¥

aysa
2

Monulnan wopma ,m¥2a
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J mammy "HomomeHra-I00"BpeMs LEKIA ESMEHAETCA B S34BACH-
MOGTE OT NoJHBHON HOpMH, 4 Bpesmd IBANeHRA TOCTOAHHO. Bpemn
[BOUIA, KOTOpOE HeOodXONMEMO AMETE i BHOAYE Tpedyemoft mommsHOM
NOpPMM, MOXHO ONpENeJMTE H3 BHPASXeHHA

60 m 60 m -AS 60 m vV-ri,u

= -

pen gt Pt : %

rq'

¥ ppaseneHHOR QopMyxme Bce SHAYEHHA, KpoMe IOMMBHOR HOpME,

NO DAIRCATE

tu = N, m ~ {om_ , (8)
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rne K, - nocromurull xosjfunmerTt (nan mammEn "KojomeHra-I00"
pasmit I5 ¢ «warL)

Jng NMpHGIEREHHHX PacyeTOR M NPAKTHYECKOTO NOJLI0BAHKA IpH
YCTEHOBKE YdCJA LHRIOB A, Ha MamFHE MOXHO NDEMEHATEH HopMyay
(1pst ycnomEm, 9TO 32 ONHEY CEXYHIY COBE[MANTCH JBA LHRJA)

Huﬂ'm . {9]

SABECAMOCTE cpelHel CROPOCTH OT BpeMeHHR IERIA M nomBHOR

HODMH OpeXcTapyeHa Ha pEc.2, Cpempsdd CRODOCTE IBIESHHEA ONpeneJiA-
Jack mo Qopuyie

th " ..-:15/?4 . {IU}

Yucno yurnob
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Cpeduna cropocme dbuwcenun , m/c

Pmc.2. Hmmmunpﬁmwnpmnmn'
cﬁpoc B SABNCHMOCTH OT OOIHB-
HODME "Komomemra-I00"
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BumoJHeHHNe DACHYEeTH IO NpEBejieHHHM QopMyJdaM ILud JoxIeBaib—
wux mames “Kycdams" m " -I00" DOATHBEDHIANTCA PaKTYecHAMN
JUAHTHME .

CoEcoR HcOomb3oBaHHOE JETepATYDH

I. B.M.Jedenes Jomnepansupe meaumpey,. M., Mammsocrpoempe, I977.

YIK 63I.347.221.2-82 A.®,.Kommit, mux.,

B.T. yuxedt, xaHn.TexH.HAYK
(BHMIMiTID)

MHOTOOOPHAA JOKIEBATHIAA MAUVHA SPOHTAJIEHOIO
MEPRMEIEHS C TYJIPOLIPYBOJIOHN

B namefi cTpane B 3a pydexoM B NOCJEXHEe I'OMH NOAy4YapT BCe OONb-
e MpE3Hanne # BHeNDADTCA B CENBCROXOSAMCTBEHHOe TPOM3BOICTBO (poH-
ThNne MEPORO3AXBATHEE NOXNSBANBHHE MAN{Y, NPOMSBONAWEE MNOJHME B
JMXOHHME ¢ 3a00POM BOXH H3 OTKPHTHX OpocHTeNell I HAIOPHEX BOMNOBO-
Jon, Toxuvn mamgHamy, Hampawep, ABjaorca B COA "SmasmrTEx”, "Bawm-
Poligeep” m np., ¥ Hac - "Kycdass" ® "Komomerxa".

[lpenvymecTBa FPOHTANEHEY MAMHH, . pACOTANIEX B NBMARSHHN, H3BeCT-
i, HeodxommMo JamkHeimee cOPepmMEHCTBOBAHNE TAKEY MAIKH B HAODARIEe-
iR CIHIRCHEA TDYHNO3arpaT Ha SKCIUIyaTAalMD, pacxola MeTamnna, TOILIMBA,
MIBRTPOSHEDI, & TaKRe IPYTEX BENOB TPYHOBHX M SHEPIeTHYECKMX pecyp-
oon. Heodxommvo Tamxe OCeclednTh DACHIFpEHEE 30H NMDEMEHEHHER MEINH,
NOSMOXHOCTE pacHpeneNeHMI ¢ NOVMBHOM Bomoll MEHEpATEHMX H Opramriec-
Mix yuoSpemmit, XEMEYECRMX CPEACTE 3amATH pacTeHmk.

Qv 13 BaxMit BOIPOCOR ABAAETCS BHOOD THIA IpEBOna @poHTAN:-
MOR MUHE ¢ YYeTOM DAIMOHANBHON er'0 KOMIIOHOBKH M KOHCTDYKIUM ILIA NO-
Aol Hapoosee ONTHEMASNEHHY NADAMETPOE MAIMHH E 3KOHOMHYECKIX IOoRa3a-
ranofl,

HapecTHH ¥ NDEMEHADTCH B NOXNFBANBHHX MAMNHAX TEIUIOBHE, SJAEKTDH—
00K, TANPABINTECKEE A NHEBMATHYECKHE m.[I. e

MioroonopHue nomIeBANbHHEe MANMHE PPOHTANEHOrO JelcTEEA, padoTan—
M0 D TREREHAE ¢ 3a00pOM BONH K3 OTKDHTHX KAHANOB, ABMANTCA MHOTOIBE-
raroasiuMy, [lepBAvHEM JBATaTE/EM IJIA TAKMX MallfH, Kax IPABKIO, ABIA-
OTen nmsens. InEraTend CAMOXONHHX TEAEXEeK MOTYT OHTH DAsSJINTHEME,



AEamEs 36 moayeBANRHHX MomEH (OO IATEHTAM H ABTOPCKEM. CREJETENHCTES
DOKA3A,9T0 C BJEKTPONDHEEONOM TeJexeK HACYETHBaeTCA Orono 60 %, c
I'EpOIpEBONOM ~ okono 40 £ H oIHA MampHAa ¢ TEIUIOBHM IBHETATEeJeM X ods
M BAJOM BIOQIE TPYOOIPOBORA A NPEBONA TEJIEXeK.
Ecne cpaBHATE pAN ToxasarTenelf CENOBHX nepenav ILIf MHOT'OOIODHHX
JOENEeBANEEHX MameH (HOHCTDYKTHEBHHX, SHEPIOMEXaHNYECHEX, SKCILUIYATE
OHHHX, PROHOMEYECKHEX, 0 TEXHEKE GE30NACHOCTE H CSHETADHEE), TO
MEXAHATECKER OpARO] EMeeT Cojiee HESKEe DOKASATelH, a
Kill B SJSKTpOMeXAHEYeCKES NPEMEDHO paBHONEHEN | 2 |.
Ilpr nMpAMeHEHAN TIRIPOUDHBONA OTHANAET HEOGXOMEMOCTE B SJEKTDO—
TeHeparope, SJEKTPONBATATENMX, SJEKTPOKACENHX H B NPYT'OM CJICKHOM
ANeKTPOOCSODYIOBAHNE, SHATATENHHO YODOWADTCH TeXHRYeckHEl yXoXm, DeMOmE

YaeTCd NOTpeCHOCTH B SHEpreTHIeCKOl yeTaHOBRe Ha UEHTPATHHOR TelNexs
MANMHH, SHEePI®A OpoCH TeJEHOR BOIM OyHeT HECHONBSOBATECA B NDHBOIAX
TEJEREK, B SJEMEHTaX THEIPOEBTOMATHIE LA CTACRMHSaMH ¥ CHHXDOHHIA-
IR JREESHNA MANEEH.

JauTHBAA NpeEMyNecTBa THAPONDEBONA, TPEACTABIIETCA IEeJesoospas
HHM HADANY C SJERTDEDMIEDOBAHHHME MamwHamm Tana "Kydame" m "Konomer
Ka" co3narth QPOHTANEHYD JOXICBANEHYD MaNEHY ¢ THIDABIHYECKAM TDEBO-
oM.,

B BHIO "Pamyra" mpoeepmesn HIWP x OKP nmo cosjaEmm TaxoR Manmmw,
HamGosee OpOCTHM DEmMEHHEM HA TepBOR CTANAE MPEICTABILANOCH MAKCHMAIE
HOe HcCHoJib3oBaHEe sjemeHTOB JM "Sperar”. |

Jns 9TOT0 pemancd DAN BOOPOCOR: |

00 OCHACTKE MANFHH SBTOMATHIECKEME CHCTEMAME CHHXDOHHIAIME C
pocTeff TPOMEXYTOTHHX TeJeXeK E cTAaCHIM3aly HarpasaeHms (mypea)
EeHAA MANWHY BIONE BONOBOLA:

00 oOecnedYeHHN DPeBEPCHEPOBAHEA NBEREHHA MANNHEH

0 CO3JAHHEE APTOMATHYECROTO BONOSadopa B IBAREHHH H3 3axpHTOf
CeTH,

BHIIO "Panyra" CHIM H3TOTOBAEHH ONHOKDHMHE (DPOHTANEEHE IORNEBATH
Epe Mamens (JM®) c rEmponpEBONOM CHavAna ¢ deTHpEMa (mmHoR I20 M),
BoceMEn (240 M) B mPeHammATED Teexkamu (340 ).

JloxnesanmbEAR fpoHTANRHAA Mam#Ha nommof 340 m (JME-340) cocromT
i3 BONOUPOBONAMEIO TPYOOUPOBONA C NORNCBANLHHME ANNADSTAME CODHE
Il "Pperar”, camOXOIHHX TEJAXEK C PEBEPCHEHHM XOJIOM, TIHIDABIIYeCEOTD
OpEBONA, B3aHMOmefcTBYDmEr0 ¢ KOXecauy TeJeXeX E CBASSHHOTO ¢ BOAO-
TPOBOA/IEM TPYOOIPOBONOM MANMHH Yepes DeryANPYINES H DACIpEeNETeNb=
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e FJANSHH, CHCTEM CPadiiNsalii HANDSRIEHNA IBEXSHEA ¥ CHEXDOENSSIH
JUNCRSIOT TEeJeXeR MARNHH .

Ianponpesox, ROHCTPYHIEA BJeMeHTOE BOAOHPOBONAMETO TPYOOMPOBO—
A ¢ cHECTemOR TPOCOEOH MONBECKH, NMPOMEXYTOYHEX # Kpafizell Tenexmex,
il TAiRe NOXTeBANBHHE ANNApaTH samacTBoBaHH y JM "¥perar". Bomosadop
MOXET OCYWeCTBAATBCA H3 3aKpHTOR ceTH uepes radkEfl pyxas ¢ pyvHHM
NOJOCUIOYEHAEM K PHIDAHTAM A K3 OPOCHTENHHOTO KAHANA ¢ HOMOMBD He-
peJExHOR HAcOCHOR cTaEImA.

CucreMa apromaTAiecKofl CENXDOHNSANEE JEEECHER TeJeXeK MAMNHE
(puc.I) mpemerammdeT codoff yupapmrommRf Tpoc, HaTAEyTHR BIOXS BOJLO-
UpoBoRAmero TPYCONPOBOJA MBNNHEHN X COGJNHOEHNE HA NDOMEXYTOYHHX To-
AUNEAX NEyIUOTEM DHYATOM C DOIyINDYDNEME EXANAHAME, Y0pes EOTODHe
HomaoTed BOJA B IENPOTEINEND (ONNH KEANAN - IS ODAMOTO XYORR, ADY-
rofl - pua oSparEHOro).

{pg oTcTABAHNN XX BHOCTGHEN TeJEXKE BOEpel YNpaBLmmEd Tpoc
nodjeflcTeyer HA DHYAr, ROTODHE BHSOPeT WSMEHEHNE IDOXONHOIO CEeYeHES
POryARDyOmeT0 KIAIAHA H, CIeNUBATENHHO, PPeMEER SANONHEHEA pomoff IEm-
POIUINEDE, YTO OpEBENeT R HIMEHeHED CRODOCTE NBEXSHER TEJEXRE, H
ONA NONCTPOMTCA MOJ JEHAD §pOoHTA MANNHH.

Cicrema apTOMATHISCROf CTACAINSAINE KypCca MANNHH BRIDYAST XeCT-
KYD HANDABIANEFD KM TPOC, TYTO HaTAHyTHE Buos kemana (rpydompomoxa),
Gaomes yoTpoficTBO - BOIANO C PONEKOM, EATAmeeCHA 00 HAmpapnmomeft,

M JIAISH, POryIEpyXuER DOXAYY BONE B I'ENPONREREND Bexymefl TeJBXRM.

Pec.]. Ysen cmmxpomwaacms 1rE=enrd rTesomex IMY: I - yhnpas-
AAonER Tpoc; 2 - puuWar; 3 - peryJMpyomEd KAanAH;
4 - TRORME DYHAEB K ' SIDIHARHADY



Opy yeemwdeHed (yMEHBNEHMA) yIJa MEXIY OCED MAIMHH § HaOpaBJe
HEeM JRMEeHHs, T.€. KOTHa Bemymad TeJjiexka BHOeraer emepen (orcraer),
BONANO -BO3NeficTEYeT HA DPEryIEpYDNAN KIANAH, BCJASICTBHEE 4YETC yMeHLIAs
erca (yBeJMUMBaETCHA) PacXon BOAH, NocTynamme# B IUIDOLEIMHID, M3MER
eTCA CHOPOCTEH NBHEEHHA TeJIeXKH H BOCCTAHARJIMBAETCA KYyDC MANMHH,

lipr Eccnenopammax JME-340 c¢ pacxomom Bomw 60-80 a/c @ Hamopom
90-60 M yCcTaHOBIEHO, YTO MAINHA PAJOTOCHOCOOHAE H NONTEEPEIEHA Opa-—
BENBHOCTE NPHHIWIMANLHHX peleHdl N0 CHIXPOHH3AIME ¥ CTAaCHIH3aImm
JEExeHEd DPOHTANEHOR NOXNCBANEHOR MmN,

Ha ocuoepe HIP m OKP, mposenerHx BHIIO "Pamyra", HOHCTPYKTODCKE
dopo # 3apomom "fperarT" paspadorTaHa ¥ MSTOTOBJIEHA IByKpuans $poH-
TansHEaA noxnesansHas MampHa (JME) ¢ rEmpaBIEYECKEM OpHEBONOM H 3a00=
DOM BOIH B JBMXCHER H3 OTKPHTOIO OpOCHTENRHOrC Kapana "Kapapejia"
(pc.2). Mampsa mveeT nuaHy 722 M M ofecuedEBacT MEDHHY Saxsara JOR
nem 790 M.

Ona mpemcraniser codoff BORONpOBOMANME TPYOOIPOBOX, CMOHTHEDOE
Huil Ha IBEYXRONSCHHX ONODHHX TeJeEkaxX. KOHCTDYKIEE 3JeMeHTOB BOJIONpOs
BOIAMETO TPyOOUpOBONAa ¢ CHCTeMOR TpOCOBOR HONBECHKE, IDOMEXEYTOMHLX
B TpaiHiX TejeEek, IEIDABINYECRHEN UDABOL, & TAKKe NOXISBANRHHE AImaj
TH aganorywEH MY "®perar". Mamema npexcTanideT codof Kak OW Ipe Mal
HH "@perat", coelEHeHHHe IPYT ¢ IPYyTOM LEHTpamsHO# Tenexxolf, Ha KOTH
poff CMOHTHpDOBAHH HACOCHO-CHAOBAHA ycraropra (musens AM3-238 HE ¢ ma-
cocoM JI-500-65) c momo3adopHEM Y3JIOM, NYJIbTH YNUpPABIEHHAA H KOHT-
poNa, cJaemamee yCTpoHCTEO CHCTEMH CTACAIM3ALME Kypca.

MamgHa cHadReHa ABTOMATAYECKIMHA CHCTEMAMH CTaOH/M3allMH Kypca
BIONE KAHANA, CHEXDOHHSAUMR IRERCHEA TeJeXerK, a4 TAalKe aBTOMaTHEIeC—

Pre.2. I "hapasemna". leHTpanmsiad TeJexra
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wolt cEcremoft apapefinoff sammTH MamEHEH OT CMENEHES OTHOCHTEJNELHO KAHA-
AN, HEROOyCTEMOIO ESTROA BONOODOBORANMErc TPYOOOPCBONA E NDE HADYmMEHHE
poREMa NE3eNL-HACOCHOR YCTAHOBKH.

PacueTHad sKOHOMEYecKas >iferTEBHOCTE mpiMcHeHEA JMP "Kapape-
an" no cpasgemmn ¢ JM “"Jmemp" cocrammter 41,47 pyd./ra.

B I980-I982 rr. npopeleHH MCINTAHMA MANMT B X03AkcTBeHHMX
yonoBRAX B Roxose "Jpymda mapomos” HpmMcrofl odmacTtE. lemn mo-
nuTasEl ABNANACEH ArPOTEXHAYECKAd OUESHKA MENAHH W ONpeeJeHde Xapax-—
TOpA ee IBEEEHEA IO Kypcy H $poHTY.

HomuTaEES TNORASANE PAdOTOCTIOCOSHOCTE: Mammmy [3, 4] . Oa mBE-
raack yCTORYEBO BIONE OPOCHTEJEHOTO EAHANA C OTHRIOHEHEEM LEHTDANL—
nofl rerexez or Hampapmammero rpoca +I00 s (pmc.3). Kpuies samiEk
OOXPEULIE TPARTEIeCKE mpAMouEEelHoCcTs ¢ Buderanmem (orcrasanme)
Jdofl mposmexyToYHOR TeJEeXKE N0 OTHONEHHED K IPYyM COCENHEM B Ipelelax
420 cu, [lpz sTom Buderamme (orcrapanEe) KpallHEX TeJeEEK IO OTHOmE-

-6,2 57
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W) 1 LeHTpanasHok jocTdrano 6~7 M, 9To HpA paccTOMHAN 361 M oT
pansioi no rpaideii (IseHamuaTofl) TeJeXKA NpAKTHAYECKH HE BJAANO Ha
npAMOJEHedHOCTs Koded (cuefioB) OT KOJAEC TEJSXeK MallAHH.

Pacxon Boms Mam#Holf mpa Ramope 58 m Owa pased IS7 a/c, m
HOpMA 34 OJFH mpoxoX - 200-600 M?/ra, mpousBomMTe BHOCTH 3a I uac
OCHOBHOTO BpeMeH# mpi noumsHol mopwe 600 w°/ra - 0,94 ra/u.

[loxy4eHo BUONHE YNOBNETBOPATEJBHOE KAYECTBO NOMIA: KOaddem
afdexTEBEOTO noEBa mocreran 0,76 (mpe cxopocrs merpa 1,2 M/c) &
cuamanca no 0,69 (mp# cxopocTE Berpa Ho 7 M/c), CpemEAA METEHCHB
HOCTE moxma Owra pasna 0,30 s/meH,

lipopenenuue  mccaenopanms JMP "Kapapesna" nospoasanT CHEAT
BHBOJ O COOTBETCTBHH €€ OCHOBHHEX NADaMeTDOE 3ANAHHHM MCXOIHEM
GOBAHMAM A LENeCOOCPASHOCTH JOBeNeHHA MameHH (IMaBHEM Oo0pasoM IO
BOIPOCaM HANEXHOCTE) NO INPOMMILIEHHOTO NpPOMSBOJCTBA.

Mampna mMoxeT HallTe npeMeHeHde HapAny c JJMP "Kydams" Ha ¥4
xax MeHbDelt muowanE, ¢ NOBHIIeHHHMA YEIOHAME.

CngcoK HCINONB30BAHHOE JATEDaTYDPH

I. iyxa T.U., daym B.B., Lympaxos A.H. [pasony mamms. M, ,
HocTpoeHnme, I975.

2. Jyugat B.I,, Tanmaros I'.H., Konull A.Q, PasBuTHe H COBe
BOBAHME [PKBOLOE MHOI'OONOPHEX INORNEBAVIBHHX MameH. - B xH.:
A COBepUeHCTBOBANEE NPEBONOE CeAbCROXOsAlicTReHHO# Texymrm, Tes,
BceconzH.Hay4H,. -TexHs.xoup. M., I982.

3. [enzmi M.II., Apamacrzer B.M. K Bompocy o cHHTe3€ CHCTEMH |
CEJH3aIER ¥ypca MHoroomopsHolf camoxomHolf pponrarshoff noxneBanprOlR
miH., - B kE.: Hoeoe B TeXxHMRe B TeXHOJOIHE moJmea. M., BHMMTEM,
BHIT. 5.

4. llpoBeneHse HCcHaeNOBaHAE N0 OLEHKe NapaMeTpOB SKCIEDHAMEHT
ro odpasua (poHTansHOR nomnesansHOM Mamunu JMP "Kapamesna". Or
0 HayuHO-TexHEYeckoil pacdore BHMIMaTII za I982 r.

YIK 631.347.221.00I.2 B.®.HasapoB, HHX.,
I.I, IaMnepr, waHO,TexH.
; (BHCXOM)
PACYET UMPEHTENEHHX ®EPM MHOI'OOIOPHBIX
JOKHEBANHTHX MAUMH
B macrommee spemwi B CCCP okono 7 wm.ra, mwm 40 % NOMMBHEX
wiowaneil opomaeTcA NOXHeBaHMeMm. JTOT CNOCO0 MEXSHHSAIMA NONEBA
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ARJIAETCA HauooJee NepenerTHbHUM. la Ivowand nopanka 2 MH,.ra
(28 % nnomaneil, OpoWaEeMHX IORIEBaHHEM) IPHMEHHKTCH MHOT'OCLOD-
HHEe MalMHH KPYT'OBOT'O H (JDOHTAABHOTO aeiicTBuA,

TnapHuME JOCTOHHCTBAMH MHOI'CONODHEX MAMH ABRMADTCA OOTBILT
MpUHE SaXBaTa # NPOM3BOAUTENBHOCTE, DO3MOXKHOCTE NOJNON aBTOMA-
PH3aLME ToyMBa (TDYEO2ATPaTH 2& CC30H Ha [ Ia COCTABNAMT LElee
2,5 ves,—4). BolpOCH COBEPWEHCTBORAHMA FOHCTPYIMHE 9TAX MAIMH
NEXOIATCA B IEHTPE BHAMANIMNA pazpacoTuMKOH TeXHMKH [UT1 OpomeHM:d.

Boapmoe 3Havelilie MMEEeT COBepDUEHCTEODAaHME Hecyues HKOHCTDYKIMR
MHOTOOTIOPHHX MAUlMH C leJBE NOBHMEHMA €€ NMPOMHOCTH i KeCTKOCTH,
YBeJMVEHAR JUIMHE TTpoJeTa MexKy omopaMu. JBesurMemie JUIMHL ITpPOJeT:
yMEHLII2eT YMCKO XOAO2wX ONOp MallHH, YTO NPUBONMT K CHIDKEHHD ee
GTOAMOCTH, NMOTEPh YPOXad OT 3aMAHAHEA KOVecanil, NOPHIEHED KOOIHilia-
glTa IeMeJBHOIC MCIONE3CpRAHEA, YIy4UmeHMX o0padoTHM MOYBH 9 yCJo-
puit Tpyna MexaHusaropoB. [lo naHHEM IPHEMOYHEX HMcnuTaHmi "DPperar”
i "[Henp" NOBpemIAOT 10 2 % pacTemsmit, Odmas DPOTAXEHHOCTE KOJEH
nocruraer 17,5 w1 npx mEpeEe no S0 B rayduHe po 20 cum. Coxpane-
MME 4YMCcJa OHOp OdNeryaeT yipasJeHue NBREKCHHAOM MAINHH.

Jo noclepHerc EpeMeHd B OOJBUMHCTBE KOHCTDYRIULI. MHOTCONOD—
MIX MANMH TpAMEHAsachk BaHToBad (Tpocopasd) NoiBecKa TPyoonpoBoia.
NET SKCIVIVATAIMM MallAH ¢ BAHTOBOM noppeckoll TpyOoOMpOBOAA IIOKABAT,
170 TAKSA KOHCTDYFIMA He ofeclevuMBaeT NOCTaTOYHOR RECTKOCTH X
npounocTa, JUumHa npojera y MalMHH ¢ Taxkod OOXBeCKod HE TMpeBHLACT
J0 M. TpocoBada nogpecka He NO3BOJNAET TPYGONPOBOLY H3THOATHCA M
JATPYIHAET MCHONB30BAHME MHOT'OONODHHX MAallMH Ha nepeceyYeHHOo mecT-
HOCTH,

B HacToAmee BpeMd 324 pyCexoM MAlMHH C BaHTOBOW nompeciol
TpySonpoBOA NpaKTAYEeCKH He DBHIyckawrcia. [IpaveHseTca Hecylad

NOHCTDPYKUMA B BENE OPOCTDAHCTBEHHOH (epME TDEYTOJBRHOTO  CeveHdd,
DOQXHAM TIOACOM KOTOpO! ARiAeTcA TPYOOmpoBOX. Ha HEKOTODHX MAallrHAax

IPUMERSOTCH OOHYHEEe QepME DACKCCHOTO THIIA ¥ WNDEHTEJNBHuE fepmu

0 NpAMOJIMHEHHEM TPYOONPOBOLOM, OIHAKO HauOoJee pacHpocTpaHeHa
IIpeHTeJEHanA (epMa C NperBapATeNbHO HADAREHHHM TDYCONPOBOIOM.
Taras jepma mMpegcTanaHeT COOOH NDEHYIATENHHO MSOTHYTHM BHITYK-
noctsl BBepx (T.e.NpeIBapATeNLHO HANDAKSHHHI saTAxwoil) TPySompo-
noj, omupaoufica Ha HOKHEE nosc-sarsamky "V "-odpasEmME CTOmtams
Wy yromxa., HexHuit DOAC COCTORT M3 OBYX TAr KPyTJAOTO cedeHMA Iia-
moTpoM oxodio 20 MM C PAcHOpKaMi E MECTaX KpelUieHusd cToenr, Boray
MiLIoll XECTROCTH TAT HICKHMM TIOfc MORET BOCTIPAHEMATH TOJBKO PacTd-
PHBAKUEE YCHIHA,
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llo cpasrRensd® ¢ BanTOBOR nogseckoll mmpedrexcHAs @epma AB-
nReTcA Conee xommarTHO# ® mecTwolf woHCTpyuuEe#R, TpedyeT MeHBHEX
TPYAO2aTpar IpH cOOpke # NOSBOJART FHOHATENLHO YBENNdiHTh JJHHY
nponeta, JUIEHA TpoJeTa 3ApYOeXHHX MamEH NOCTETaeT 56,5 M. B
HTIl BUCX(Ma crpoeXTHpOBAHA E H3TOTORJIEHA JKCHepiMeHTAmEHad Qepmua
inEHoR mposera 61 M.

@epMa XeCTKO KPeUMTCHA ONHMM KOHIIOM K XORCBOW omope B odpa-
3yeT TAKEM OCpPA30M CEeK.MH MAINKG, KOTODHE COeNEHAKTCHA IPyT C
APyTOoM mapEspHo. Taxad KOHCTDYKIEA NO3BOJAET HCNOAL30BATH MANE-
HY Ha TOMAX ¢ MeCTHuME yxnoEasm n0 30 § B NpEMEHATH SJeKTPEYeC-
KyD CHCTeMy CHHXPOHHJAIAE NBEXEHHA ODOP.

Tpydonposon, Apvmouufica B fepuax MHOTOONODHHX MAMEH BeTOCHEM
NOACOoM, HEXONATCHA DOoN JelicTBEEM SHEYETENHHEX CEAMENIEX ITPOIONbE—
HEX JCAMME H ESTECANIEX MOMEHTOB OT COGCTBEHHOIO Beca QepMu X
seca Bogu (padoye# marpyskm). [IpesmymecTBeHHOE NpAMEEEHHe WIpPeH—
TeNbHEX fepM ¢ OpefBapETeNbHO HANDAXEHHEM TPYOOmpOBONOM O0RAC-
HAETCH TeM, 9Te TPyOsOmpoBOjd B TakEX QdepMax HEXONETCA B OoJee
BHIONHHX YCROBEAX. BcrencTBEe NpeIBapATENBHOIC H3THOA BHIYRIOCTHD
BBEIX HA YYACTHEX TPYyOCONPOBOIAA MEXILY "V "_odpasHumu crTolixamm Ea~-
IrEdannie MOMEHTH OT OpPONONBHCrO H LHONEpeYHOT? H3TEGOB HMEDT DO~
TEBOTOVIOXHHEe 3HAKE, B fepuax e ¢ mpAMoyEEefHuM (HeHANDANSHHNM )
TpyGONpOBONOM, BCASINCTBHE edopMAlAM er0 YYACTKOB OT pacovelt
sarpysk# (M3TEGa BHIYRAOCTHO BHE3), OyAeT RaMEATHECA CYMMADOBAa-
HAEe EIIBCADNAX MOMEHTOB.

JocromscTea Hecywell KOHCTpyMIEM B BAje INpeHTeNsHOR depmu
¢ HaUpAXeHHEM TPYCONPOBONOM OUDENeAKNT HeOUXONEMOCTE NpUMEeHeHHA
ee B OTeYeCTBOHHEX MHOTOONODHHX MANAHEX BIAMEH BAHTOBOH mompec—
K& Tpydonposona. B Hacrommee Bpemd raxad depda MpEMEHEHA HA
fporramsHol MamdHe "Kyoans-M".

[lpoerTApOBaHEE WMIPEHTEMBHEX depM ¢ HANPAXEHHHM TPYOOUpOBO-
JA0M R@eT onpejlefieHHNe CJAOXHOCTE, OmHOl A3 KOTODHX ABIAETCHA Ieo—
MeTpKucCRIE pacueT TpydonpoBonda. CIORHOCTE TAKOTO PACHYETA 3ARMID-
98ETCA B TOM, STC fepma aABwieTcA IEOROH cHcremolt @ opa pado
HATpY3n¢ OoApepraeTcd snawwTessHofl nedopwauus. TpydompoBOX, )
yapics ruckaM crepxEeM [ 1], vamme mefopMEpyercd, M BCEOJCTENE
sToTC JopMa ero yupyroit neEnmE npE padovelt HATPYaRe 3apaHee HEE3-—
pecTHd, HepsapecTi AMMHE YYaCTHOB TPydONpoBONA # THAI HENHEDO
ca, RoMERTOREECHA BCAENCTREMe CRATHA H pacTHAReHdd, H3-3a 4ero K

upokexosT nepopmarma pepsu B nexom (asrad).
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(nemyeT OTMETHTH, YTO He3HaunTeabHHe (3-4 MM) oTRIOHeHHA
JUMHE THT', CTOEK H YyYACTROE TDYOOIpOBONA OT DACYETHHX IHaveHH
IPMBEOLAT K HEJNONyCTHMOMY MCRAKEHAO (DODMH TpPyCONpOBOLNA M Naxe K
e e pae.,

Uesiso IMpeANaraeMoro pacueTa ARNASTCHA YCTAHOBJEHHE (HODM
yupyrolf JIHHE TpydompoBoIA HpA padoueit HaI'Dy3Ke H OIpejeJieHHe
JVIMH SJIEMEHTOB (JepMH ¢ yueTOM EX nefopmaipti,

Pacyer BemercA B Taxoif mocaemoBaTemrEocTE. [IpHHEMaeTca,

W0 ynpyTad JUHWA TPYOCONPOBOZA NMpR padouelt Harpyske gepMu iMeeT
TAKYD DOPMYy, KAKYyD OHA EMeJa OH MM HATDYREHHH TDPYGONPOBOLA Mpo-
nonsHofl cEnol, MpeBumapmel EKpETAYECKyD. 9Ta  CHJIA MOMET OHTH
IpIOXeHa NOCPEeNCTBOM 3aTAXKM (TeTHBH) .NMpoxoname# Yepes KOHIM
oropsna (pre.l).

v\

- —rm

0 P> Py, i

Puc.I. Oopemememme (hopmu TpydompoBoma

Towsoe nEppepeEUMANEHOe ypAaBHEHES YUPYTOR JMHHE THOKOTO
UTOpmut, norepABmero yerolivmBocTs TOX NefcTBEEM TponoNbHOR CEMH,
liponanmed xpaTadeckyn (r.e. IECKOro crepmEs, HATDYESHHOI'O O
UOGTOMINT, IpeBLUANNET0 KDATAYECKOe) , 3anucuBaeTca Tax [ I ] :

J%-,,ny.g - ()

e /) = pammyc KpHBHMSHH yupyToit Jummms: ¥ — Texymad KOOp-

ANMATR TOMRE yUDyTOf JUHER CTeDEHA, XADAKTEDHIyDUAd BEJIHYHHY
HpOrion n naHHOM CeYeHHH,
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¥epLTET (2)

rae P’ - cmna, NpWioKeHEAA K KOHUy crepxua; £ - MO AL
yUDYTOCTH MaTepiala CTePXHA; + - MOMEHT HHEDIMH CE4eHHA CTepE-
HA.,

B HaYecTBe HEe3ABECEMOrO DepeMeHHOT'0 OpPEHMMAETCA JLINHA IyTH
OA (pre.l)., Torza, Rak E3BeCTHO

{ dot
ﬂ"l5='ﬂ’ E _— E
1/0 , WM _,p 45

rge  © - yTON HAKNOHA KacaTeXsHoll X ympyroft Jummmum; 45
sNeMeHTApDHHE OTPe3OK ympyToll JomHmu.
YpasHerme (1) nepemmercs Tak:

% --rr’y - (3)

locne mafipepenr tpopanma (3) no S , panma IpeodpasoBaryit,

NOACTAHOBOK M HHTErDEDOBAHMA ¢ MCHOJL3OBAHEEM 3aBHCEMOCTel
dyx=cosadS , d’,; =sin ot dS {pnc.n NOMYYANTCA BUpPAReHKA

E-V\H- ’..Fm W ju’f m -Fm’? JAtns; .

xa >
x=2[[V1-m*Sin*¥ d¥ - [Vi-m*5in¥ d¥]-5 ; (5)
o o

y = ‘i’" -cos Y (61
rZe m° - NPOMSBOJNBHAA MOCTOMHEAR, [OXYYGHHAR MPH WHTEIDEDO-

BAHEHN ; ¥ - ¥YTOJ, NoXy4YeHHHH NpE MNOICTAHOBRE.

Hererpany Bupaxemus (4) SBASDTCA SUMATHYECKEMM HHTEIDAIAME
I-ro poma, a BupageHmd (5) - sMANTHYeCKEME HHTErpajamME 2-TO po-
Aa, UHE B SAeMEHTADHHX QVHGMAX He GepyTcA B LAA HEX CYWECTEYDT
radumuy [ 2 ] smavemwd B Qymamm pepxmero mpegera ¥ ¥ Momya m

.n'n%--m-.rmy’ : (7)

i
|




Bupaxernna (5) u (6) nanT B napaMeTpEYecKOM BHe ypaBHeHEE
yupyroff JwEMM CTepxHA, HArDYReHHOro mpomoabacil cmmolf Mo cocrosHma
lipommANnerc KpETAYecKoe.

HauGosmmit UPOTMO CTEDXHE 4 max #MeeT MecTo OpE CosY¥ =],
T.0. ops Y =0. 25

B cepemune nmposera mpr J = J2 yroa & =0 mSAG =0
(Weos ¢ - JUmEA cTepwH:A).

Torpa ms Bupamemma (7) & =0, r.e. HamGomsmmit mpormd Emeer
MBOTO B CepemEEe MpoJeta

Ymaxy = 2m/K . (8)

JAIABINCE BEJIMIMHOM mporEda TPYCOOpOBONA B CepejEHe OpoXeTu
¥max, MoXHO NofoCpaThH MOLYAb EHTErDANA /71 TAKEM, YTOOH MOIY-
Wiy M (8) sagamHoe 3HAYEHHE Y max . Beurumea & ompe-
JlieTCH NpE 5TOM M3 Bupamemma (4) mpr S =5/2 ¥ =

fabil e

6 Vi-miSin¥

JHAYEHHE MHTErpasa B BupaxeHME (9) HAXOMETCA MO HPEHATOMY
MOJyaD m B3 Tadmm | 2 }

Tarum oOpazom, MO MpenBADHTENLHO NPEHATOMY SHAYEHAD ¥ max
flopdopon ofpefeadeTcs MOGYAL /77 H COOTBeTCTEYNNEO SHAYeHHe A .
llogae aroro, mpummmas smavemme ¥ or O mo 90°% mo mupaxemmam (4),
(0) u (6) momHO  onpe;eJmTH JMHY OTpeSKAa ynpyroli JEHME TPYGo-
fposoga S B KOODIMHATH T B 4 TOYKE, OrpaEEuEBammell 3TOT OT-
posox, :

Onpeneves opMy TpyOOmpOBONA, MOXHO HaliTH EIrECANNEE MOMEHTH
B oro ceveHmAX

My P g (10)

Yowme prlﬂn.l}, OpRICEEHHO® K KOHIAM TDPyOOOPOBONA, ompeme-
ANTON M3 BHpaxeHma (2)

P'm n.£.T7 (II)



Jina copnageHms fopMu ympyro#f JEHER TPYGONDOBOEA NpM padowed
Harpyske fepmu c gopuolt, onpemenenscl Bupaxexmamm (5) ® (6), Heod=-
XONEMO YTOOM MomentT M, , BosuMkaompdl B KaxioM CeYeHMM OpH pado-
9eff Harpyske, OWI paBeH MOMEHTY /71, B 9TOM CeYeHEN OT OpomoabHOR
omm AP’

My = m, . (I2)

CoBnagenme $opM JOPYIEX JHHER O0BACHAETCH TeM, YTO KDHEH3HA

B KaxlioM CeveHHM MPONODIMOHANEHA HIIECANMEMY MOMEHTY
{ My

P g,
Ha pEc.2 mpeficTaBNeHA YODOWEHHAA pacdeTHAA cxema depu,
IeHHo#t k muockolt cEcTeme. Marmbammmil momeHT, BOoSHRMaxmmit B ceve-

HUAX TPYOONpOBOZA NP pacodeil RATPySKe @epui, ONPeNeHMTCA Tak:

2
X
Mu = —’gf--r -SP(x-a)- L~ Py cosa h , (13)

rie Pp - macca depmu; X - aGoIEcca CeveHEA, A KOTODOIO
onpefeJdeTcA 3HAYEHHEe MoMeHTa; A - ycmmMA, ODRIOXEHHHe K TDy-
GonpoBolly B MecTax’ Kpe[IeHHS CTOEK M IpejCTARIANNEEe CcoColl cymudy
MACCH COOTBeTCTBymmel cToMKE ¥ DONOBNHN MacCH OpRIeranmex X Hefl

TAT HMEHErO foAca; ¢ - pacnpejieleHHas HATDYSKA Ha I M JIEHM
PepMH, OPWICKEHHAA K TPYOONDOBOLY

?“pmp/ip

e pmp- Macca TpyGompoBOJA ¢ Bojmoil; L - pmiEa fepuu;

@ -adcmEcca CeYeHES, B KOTOpoM mpmaomesna cmma P ; 5, -
CHJIA HATAXGHHA HAXHOrO IIOACAa HA yYaCTKe, B KOTODOM HAXONETCH
JAHHOE CeYeHHe; ol - yroM HAREOHA JNAHHOIO YYACTEA HAXHErO [HOACA
E TOPHSOHTY; /1 - BHCOTA (epMH B JAHHOM CeYeHNH.

C yverom (I3) mupamemme (I2) mpmmer mmj

2
P x ~ZP(x-a)- Y- Bycosst b mmy (1)
Orcmnma

2
P,, ‘cos & -{—’;ﬂx *—EP(A’-H)- i;—- m‘,}/ﬁ. (I5)
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Puc.2. PacueTHAd cxema fepa

B 9TOM BHDAXEHME NpoESBeficHEe F) €05 ¢ gmrmaerca mpoexmueft
OWIM HATAXEHEA yYACTKA HEXHEI'0O N0ACA HA I'OPHSOHTANLHYD OCh. Ha
YyOAORMA DABHOBECHS YSJ0B BHTEKA6T DABEHCTBO SHAYSHWH STHX mpoeK-
imfl Ha BCeX yYacTKAX, T.e.

B, -cosa. = P, = const . (16)

B cepemmne mpomera A ~Amar=/ . Sagammch BucoOTOR (PepMu
J QOpOJMMHEe OpoJeTAa, MOXHO ONper ¥MMTh mo samsEcEMocTE (I5) ropEsom-
YALLIYD NPOGKIED CRAH HATAXEHHA HEXHero mosca /- . Bupamemme
(15) MomHO NepenECATL TAK:
2

h-lZ2x -zPp(x-a)-Z5— m, 1/ Py . (D

JTO BHpaxesde NOSBOJHET ONPeNeNHTE BHCOTY Gepuy A B Jw-
oM OOTeHMHE,

llocne onpemeseHEs no gopwmyxe (I7) BHCOTH CTOEK NPOESBONETCH
rooMotTpiveciknlt pacyer PepmE, T.e. HAXOOATCA SHAYSHHA JEEeHHHX pas-
MUpOn TAI' HMXHErO OOoACa, CTOGK, DACHOPOK E BeulriMHA yraa o4 Ha
HAmLoM YHACTRE.

Wy pupaxemma (I6) ompexeasmrcs 3HAYGHEA CHI HATAXeHUS
YUROTROD HANHET'O noAca

Py, =P,/ cosa . (18)
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Tenepb MOXHO MepedTE BHOBE K NPOCTPAHCTBEHHOR cmcTeme M Hal-
TH SHAYEHNA CHJ HATAXEHWT KAaxfofl TATE HUXHEro NOoAC&, HPONLOIBHEX
CREMAXUIX ycwnil HA YYACTKAX H MOMEHTOB B CEYeHHAX TPYGOODOBOJA. 1
JT0 NO3BOJMT NpPOM3BECTH NPOPSpOvHHIl pacyeT HAa NMDPOYHOCTHL H OoNMpeme-

T, ymHEy TpySonpoBoma (yxopoveHme) mpE padovelt Earpyske fep—
MiEd

N L

ﬂ.f'E_—F £t (19)

FECN, T T S———————

rge A - npofoabHas CEAA, NPWIOKEHHAA K TAre HIXHETO NOACA MK
Yy4YacTRy Tpydonmposoma (3JemexTy Depmu); { - pmma gaHHOTO 6~
meHTa depmu; £ - MONyAR YODYTOCTH MATeDEAAA JAHHOTO SNEMEeNHTA
pepums; F - wiomans CeveHHA BASMEHTa (epu. :
[lpn paspadoTRe padounx Yeprexell LUy TAT HNXHero Mmofgca He—
06X OIHMC YMEHBINTS HA AGCOJOTHOE 3HAWeREe BexmwuHH A [ |, a ]
IWMHY y98CTKOB TPyCONPOBOJA YBEJWTHTE: [POTHB SHAYCHNH JUMMH STHX
GJMEMeHTOB, ONpelelEeHHHX IeOoMOTDUYECKEM pacdeToM. B arod ciaydae MOJ
neficTBren padovell HATDYSKE TATH HUXHEro [OACA PACTAHYTCH, & YYACT-
Ki TPYGONpPOBOJA comMyTesa Ha pemmwumEy A ( ® depua DpEMET oYep-
TAHWA CXeMH, olpefenexHoff pacverom. BeimwmHoR medopMalum yIogKOB
CTOGK M DACHCPOK MOXHO NpeHedpeyd BENNY EX MAJOTO 3HAYEHHA.
CregyeT OTMETHTH, 9TO HefODMAIME SAEMEHTOB (epMH OT HATPYSKH
MOTYT OHTH Y4YTOHH YHASAHHWM clocoloM M B TOM CAydae, eCHH reoMeT-
pPMYeCKE# pacYeT M onpemeneHme ycmmMll B sJeMeHTAX IPOMSBeNEHH mﬂ
JE00 MEEM myTeM. Tak,qmpua Valmont* (ClA) onpememser maa KAKAOTO
cedeHMa BHCOTY fepmu A & paccTodHMe ¢ or HeilTpamsHOl ocH XO |
TpyOonpoBofa, onpemesaxmee ero QOopMy, ECXORA M3 MPePICNOROHEH, 70
pepma ABIAeTCA Oaymoll paBHOrO CoONpOTHRBAEHEA M3rmdy. Jledopwarm
2JIeMeHTOB MDE 3TOM He yIHTHBAVTCA, E moetoMy XAeficremremsmas $op-
M& TpyCompoBoua ® (bepMH B OeJioMm IpE padoueil HAIpyake He COOTBET-
CTByeT pacyerHol. |
B HN BECXOMa npopopmmmck BcchemoBaHms depd MmuHOE npomera
39 1 61 M, BUYAKUMEe TEH3OMETDEDOBAHHE M onpepeineHMe fopMH yopy-
rofl JMHEM TPYOSONPOBOJA C MOMOEED Ie0iesEyYecKoro odopyHOBAMMS.
JlapHHe EccJeNoBaHMii MO3BOJADT YTBEDRIATH, YTO NpemnaraeMmult mMeTom
pacyera jaeT Pe3YALTATH, NOCTATOYHO CJMSKEe K SKCHEDHMEHTANBHHM,
H MOXET OpRMe@HATLCA ODH ODOeKTHPOBAHEE WIpEeHIeJbHHX depm C Opel-
BApHTENbHO HAMDAMEHHHM TPYOONpPOBOJOM ILIA HOBHX MHOI'QOMOPHEX MAUMH.
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JIK 631.347.221.21.002 H.B. laHunevenso, HaHm.TeXH.HayK
( BHVIM=TTI)

[POXSBOIMTEARHOCTD ¥ TEXHONOTWA TIOMMBA NONIEBAIHHON
MAIMHOA "KVBAHB"

lisporosaxeaTHas SASKTENAIMDOBAHHAA NOXNEBANBHEA MANMHA
WMP Tana "Kycams" padoraeT GpOHTANBHO OT OTKpHTOH OpOCHTENBHON ce-
M I cTON-CTApPTOBOM pexmMe. CpemHAd CHOPOCTE JBHXEHEA MANNHH "Ky=-
dmi-M" maxonaréa B mpemesax 0,2-2,0 m/MimH, 49TO odecnewMBaeT pery-
Aponasge ToARBHONH HOpMH OT 6 mo 60 MM 3a OIMH MPOXOZX.

lia BomoNMpOBONAMEM IIOACE MANMHH DASMENeHH KOPOTKOCTPYIHHE JIOm-
AODAILHKe HACATRE C TOXycpepHIecKAM NefUiexTopoM, KOTOpHEe (OPMEPYDT
WO EeTIepOHIE Toxms ERTeRcEBHOCTED 1,0-1,2 Mv/MuE B odecmevuBanT
BMOOKYD DABHOMEDHOCTS DacUpefeJieHHA OCAIKOB 10 MOBEPIKHOCTE Opomae—
MO0 TIouLA .,

ANDeKTHBHOCTS €€ IpPHMEeHeHMA B IPOHSBOJCTBEHHHX YCJOBHAX 3ABHCHT
WAK OT UDEHATHX HA CTANME NPOSKTEDPOBAHMA BHYTDEXOIFHCTBEHHOH OpoCH-
voamiofl ceres (BOC) Texmaveckax pemeHdll, TAK H PealH3yeMoro ypOBHA
IPOMINOAMTEEHOCTH MAMHH B Ipollecce SKCILUyATAEN, YUATHBaA HexocTa-
POMNOOTH ONNTA MPOSKTHPOBAHRA ¥ sKcUyaTa BOC ¢ npawenenmem SIMD
"Nyomn", 8 Hacroameil cTarhe NMPHBONATCA DACYETHHE 3SABHCHMOCTH M ITpaK-
POQIGIe TDeLIOKSHEA N0 YCTEHOBMEHHD CMeHHOR § Ce30HHO# mpomsBoaE-
POALNOCTH M DEeHOMEHNALME TO BHOOPY TEXHOJOIHYECKNX CXeM ee padoTH
A JOMMDEe CeXbCROXOIAHCTREHHEX KyABRTYP B PASUATHHX NOYBEHRO-DEJbed-
MMX YyOJORMAX,

MareparaMs Lid paspacoTRE NOCHYRAM TEeXHHKO-3KCIUyaTaldOHHHe
VU e TN MANHHE, JAHHHe TOCYIAAPCTBEHHHX HCIHTEHHN, ITPOBeNeHHHX
Hosoumeyolt 1 Kero-Yxpamickoit MIC B 1982 r., CHpaBOTHO-VIMLIEHIHOHHNE
JMide 110 AHANOTAM, & TaKKe NOKASATeNH, XapaxTepasyon#e OPEDONHHE
Yol B xoaAlicTBeHHYD HANPaBJICHHOCTH HCHONB30BAHAA OPONASMuX 3€-
MOSiL I D0HEX TpeIOJATEEMOTe TpAMEHEHHHA.,

39



liorasaresm cmesHOl ® ce3oHHONl NPOEIBONETENLHOCTH PaspaCOTaHH
A JecocrenHol, cremuoff M mosynycrHiHO# 30H, T.e. MPARTHYECKR A
BCEX S0H BOSMOXHOIO INDEAMEHEHEM MAINHH .

Jri paspadoTRE cMeHHOE X CeSOHHOR NPOMIBONETENLHOCTHE HCIOMB30=

BaHH CheIynmEe (axTopH: YHEJEHAR DACYSTHAR NOTPECHOCTH OpOMASMEHX
KyJLTYP B NOJMEBHO{ BONe B mepHo] ¥X NEKOBOIO CHpoca JUIi Kamnoit ma
MPEPONHO-FMATAYECKEX S0H; NOJHEEHEE HODMH B JMANIA30HE HX BOSMOX-—
HOH peaNnsanMy MAaIMHOR; pacwerTHHE DaCcXO]l MANEHY; NOTEDE BO-
M HA BCHADEHHE NP NORNeBaHAN; KOSJ{MIMEHT MCTONL30BAHAA BpEMeHH
cuerEH i oyToR ( Ag, HEFM}; KoadHIHEeHT T , yisTHBAUHEE BO3=
mmmmmmmmmmmwm-
YHHAaM, He BXONANM B HODMATHBHHII dajaHC BpeMeHM CMEHH. '

OcHOBHuE DaxTODH NPOEIBONETENLHOCTHE MAUEHE IpEBeneHHd B Tadn, I,

Tadmma 1

OcHOBHHe (arToDH OpOoESBONETeabHOCTH 3IMP "Kydamn" ¢
pacxomom I85 m 200 n/c

Imm LDEDOITHO=XC '-.}."-'ei.;- HHHE 30HH
Garrop JeCoCTe~  yMepeH-  Cyxme  TOJYTYCTHHI
it HHE OTe— CTena
— - -
I QI 3 4 5
YnessHAA NMOTPeCHOCTE
B opocHETensHON Bome:
{, , m/cyr 4,2 5,5 6,6 7,0
¢ , &f(c-ra) 0,48 0,64 0,76 0,81
3a BOIH Ha H
ﬂgpaﬂ cHape-
S o' 8 12 16 18
KooGimzeHT ACIOIL30Ba~
Hiti CMeHHOT'O BpeMeHM 4., 0,88 0,88 0,88 0,88
KoafDEIe T ECIIONE30Ra~
HEA BPeMEHH CYTOK Aoy 0,82 D,B2 0,82 0,82
a8
qac 4HCTOrO MEHHK
0OTH IpE M MM, T'a:
Q@ =I85 x/c I,02 0,99 0,9 0,94
d =200 x1/c I.I0 I,07 1,03 L. 0%
mmmmﬁ 34 vag
OT'0 BpeMeHs
m =60 m,ﬁa:npl
Q =I85 n/c 0,91 0,88 0,85 0,83
Q =200 xn/c 0,98 0,94 0,91 0,90




Mlpomo=enme TaGN. I

- —— —

I 2 3 4 5

[poMaBORTEIEHICTE 38 7-
YAOOBYD CMEHY TIDH
mn MM, TA:

Q =185 n/c 6,4 6,2 5,9 5,8

U =200 a/c 6,9 6,6 6,4 6,3
MinoMaTBHER MEXITOTER—
woll nepson, IH. 14,0 11,0 9,0 B,5

Bosmoxnye noTepd paco-
00 BpeMeHM IO He 3a-

NUCSIEM OT MAlNHH ITRIMHAM
r 0,93 0,92 0,81 0,90

llpiMeTiaie., /Mm - NOVMEHAA HODMA, MM; @ - pacxonm mammiu, J/c.

[LiaiCBO~-POTHOSHHE HO[MATHBH CMeHHOR NMpOMIBOMMTENLHOCTH MAmM-—
MY © YyYeTOM J0HANLHHX HODMOOODaSYmMX (axTopos NpHBeNeHH B Tadul.Z2.

Tadmmia 2

[LiaAoBO~TTPOTHOSHEE HOPMATHEH CMEHHOR IDORIBONETEIEHOCTH
e "Kycams", ra

Pnoxon [lommaas

MHH , HODMA,m , T

‘y . 4

oL TR - =
100 35,0 34,2 33,4 32,9
200 17,6 17,2 16,8 16,5

LB 300 11,7 11,4 11,3 I1,0
400 8,9 8,7 8,5 8,3
500 7,0 6,8 6,7 6,6
500 5,9 5,7 5,5 5,4
100 38,0 37,2 36,2 35,6
200 19,1 18,7 18,2 17,9
300 12,7 12,4 12,2 12,0

A 400 9,6 9,4 9,I 9,0
500 72,7 7,4 7.2 7,1
600 6,4 6,2 6,0 5,9
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CesoMHAA HATDYSKA, I CE30HHAA IUIOWANL OCCHYRMBAHMA MANKHOMN
mima "Kydanus" onmpependeTcs N0 SaBACHMOCTH
FI:H 3 aq_-j;ﬂm ey
rne Fees = CE30HHAA HATPYSKA HA MamMHy, ra; (@ - pacxon MammHH,
n/c; Q@ = yneisHas TIOTPEGHOCTE B OpociTesHHO) Bole HamGognee Bia-
romdunoll KyALTYDH cesoodopora, J/(cera)
D
¥ 8,64

rme J - cpemmEmil cyTouHHE neduuiAT BONHOIO CanaHca HamGoJNee BJATO=
JpérBolft KyJBTYpH ceBoodopoTa 38 2 CMEXHHE JEeKAIN ¢ MAKCHMANBHHM
HeQHUETOM BOXONOTpeGieHEs, MM; K~ KOSPAIEENT MCTIONL30BEHIA Bpe:
MEHH CYyTOK; A = KosffummeHT, YUHTHBAKUMH IOTEpH BOINH HA ACHADE~=
HEEe 3a nepson Gopmupoparma D,
p=1+00{-5

[lorepd BOIH HA HCTApERMe <  ONPENe/TVTCA B NMpOUEHTax oF
pAcXOons MamEHH 10 QopuMye

.S' ﬂ,?ffa" (f*ﬂ,?f'”;) .
la
rme ¢ - memmeparypa Bosmyxa, °C; d = nefmimT RIAXHOCTE BO3-
myxa, i, (g - yUpyrocTh HacHIEHHOTO mapa, M6; .4, = CRODOCTB
BeTpa HA BHCOTE 2 M OT NOBE[XHOCTH 3eMi, M/C.

C y4eToM 30HANEHOCTH H3MEHeHEA HOPMOOOpasynmix (axTopoB paspa
foTaEHHE B NPEINOJIOKEHEN KDYTJIOCYTOYHOTO HCNOJb3OBAHIA MAIMHH IJa-
HOBO~-IIDOTHOSHHE HOPMATHBH Ce30HHOE MPOM3BONETENLHOCTH NDEBENEHH B
TalN.d.

Tadmma 3

HopMarse ce20HHOR NMpOE3BONETeNAbHOCTH (HATpyskE) SJMD
"KycaHs" U DASIMUHEX 30H CTpaHu Y, ra

@ =185 x/c 260 195 160 145
Q =200 a/c 280 215 I75 155

x) NpEEamiexHocTs X Toff W MHOR 30He KOHKpeTHOTO paiio
olpefieleTcs MO NaHHEM (Hapxo-Treorpajirieckoro palioH
DOBEHNA CTPAHH. -




Texnomorss nomsa JIME "Kydawns" ompepesserTcd TEXHEEO-SKCILIya-
TUMOHHEMIE TIApAMeTDaMH MAllMHE, peJsbedoM MoJd, COCTOAHHEEM arpofosa,
BOIO=HaYeckEME CBOMCTBAME TOYBH, DeXMMAMH ODOMEHHS BO3NEAHBAGMEX
Kyryp, cesoiHod Harpyskofh K pasmepoM CEeBOOGOPOTHOTO HOJM.

lIp nomiBe CEJEXOSKYMABRTYD ParTHIecKas NOVIMEHAA HODMA HE JOJK-—
WA MPeBMATE NOCTOKOBOH NMOMMBHON HODME, HCXONA K3 HHTEHCHBHOCTH
AORJUE MauMEH B BIMTHRaKgel cnocodHocTE mouBH. Jma "Kydane" B ka-
WoOTHe OCHOBHHX MOXHO DEeROMEHIOBATE IBEe CJejynufe TeXHOINOIHIeCKHS
UXOMN TIONMBA HA DAVIMHEX THIAX No4e, odecneJdBSiolde IIONEE ONTHMANL-
UMt HOpMaME B J[REREHEe MAIHH [0 cyXoMmy novm. Ha nousax cpemmell =
BARGOR PONOTPORMUAEMOCTH , JUIA KOTODHX NOCTOROBAA NOJHMBHAA HODMA /7,4
moitoe pacuetHolt (onremanmsnoft) m, , HO Goueme, [em 0,5 rm,,
D 1eaecoo0pasHe NPOBOMMTE no cxeme puc.l. HexomHas mosp-

I MAmNHH - cepefEHA [ONA, I TDAHNNA MeXNY JIEYMA CMEXHHME
Hovuv , odcayxuBaeMuM® omHOR maumHOH.

Houmbras HOpMa BHIAETCA Sa IBA NPAXOoma, T.€. Mp=/M,;+ M, ,
e my=m,=0,5 mp .

Jout no4e BHWe cpemHeil M CHMBHON BONOMPOHMIASMOCTHE, KOI'MA
My > my, PeKOMeHNyeTcA NoumB mo cxewme pec.l.llpm jBuxeHMM OT cepe-
g noaa (e oT TDAHMIH MEXRIY IBYMA CMEMIHMM OO/UIME) B Halpapie-—
i pranon I, 3 BHEaeTCA MEHMMANLEHAT HacTh IOJHMBHOK Hopsm (He do-
a0 2 % or mp), a B obparHom Hanpanzesum (oramu 2, 4) - menoc-
Pl wacTs pacuetHoft uosmBHol mopvu (B0 % or mp ).

e Mman{
Jman 2 e e

e Irnan 4
IMAn 3 ———

Fec.Il. Cxema mommea 3IMP "Kydams"

[lporosr e TEHOCTD NoMBa Saxpentennoft sa M@ "Kycaus" miaoma-—
M OCCHYXHBOHI ONpeflefeTcd N0 ypaBHEeHED

F-m:p

N =
-ISE,"? 'EH 'H-FH.I'H & 2




rze N =~ IpOZOURETENHHOCTH NOJMBA IVIOWANH, CYyT; /£ = 3aKperen
uai 38 mammoll nromams, Ta; A cum=— RoodPAUEEHT HCIIONE3OBSHHS

MEHH CYTOR

n 'rf:.ﬂ 'H‘:M
24

Heum

e N - WICHO PAsOUMX CMeH B cyTiH; [y = NMPONOIIRETENEHOCTE
cMeHd, 4; ﬂ'.,-;.— HODMATHEHHN ROSIMIERT HCNOILI0BAHNA DDEeMEHH CH
HH 3a mepuon A ]

[lpaBeieHHNe TEXHNKO-SKCIUYATAIMOHHNE H TEXHOIOMMYECRHe [Iape
METDH MOTYT CHTE HCNOJBI0BEHH IIDA paspadoTHe HKCILTYyaTALMOHHHX IDE
quwop pacoTH nbwieBanhHEX MauwH TENAa "KydaHs" ® EX XODpEXTHpOB!
NPOTAREHNE IOIABHOIO CEe30HAa.

YIK 63I.347.221.21:532 U.A.Bodpos, HHX.,
T.E.Ibamzena, HHRK.
( BHIG Mz TTI)

HCCIENOBAHWA BONOMPOBONIIFX SIEMEHTOB NOKIEBANHIHX
MAIMH THOA "KBAHBL"

OreuecTReHHO! NDOMHIVIEHHOCTED OCBOEH BHITYCK NOM/IBANBHEN MA
@poHTANIEHOIO neficTBady"Kydans" ¢ pOn03acopoM B IBHXEHM H3 OTHDHTY
KaHann, OpejHasHAYeHHHX UM NOMEBA CEeJbCHROXOIANCTREHHHX KYJILTYD E
PAIIYHEX NOYBSHHO-JUMMATHYECIUX 30HAX CTpaHu. WX mpumeHeHme NO3BC
JAeT YAyMETE ROXIAIHEHT 3eMeNLHOTO HCIONb3OBAHNA, CHN3HTL TTY
PaTH Ha SKCIVIyATALD, YAyImNTh KAYSCTBO NOJIDAE. |

B mpouecce skcwiyaranms 5 I1S80-I981 IT. BWIBMEHH HEROTODHE F
HOCTATRE P KOHCTDYKIEH B TEXHONOTHH H3TOTORNEHMA MammH, a ¢ I982
yEE HAYAT BHIYCK MOuepRMappopaHmux MammH "Kydaup-M". Iposenexmas
MOZepHHSaUuMA HampapjeHA B OCHOBHOM Ha TOBHUEHHME SKRCIUTyaTalMoHHON
JAEXHOCTH MAIIAH 34 CYeT H3MEHEeHMA KOHCTDYKIMH CJASIyKNX €€ YaJa0B:
MEHeHH JA3eJib H HACOC, YBeJMYeHH BHYTPEeHHME NHAMETDH 3JIEMEHTOB TPY
GOMpOpOia LEATPAIBHOTO TpoJeTa M Ip.

Ode woHcTpywum Mmaums (IM "Kydams" # "Kydaus~M") mpejcrasi
COGOl CHMMETDHUYHYD, OTHOCHTEABLHO OPOCHTENEHOIO KAHANA, IpexBaph
HO HAINDMKEHHYD NPOCTDAHCTEEHHY® fepMy C HANODHHEM TPYOOMpOBOLOM H
HeHTPOOEXHEM HaCcOCOM,
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(UM M9 OCHOBHEX NoKasaTeJell, onpeme/MUEX NADaMETDH MamuHu,
LaparTeprcTERa Tpydonmpopona. Oua IpeicTaBNAeT co0oll 3aBMCH-
NOTpeOHOrO Hanopa, 3aTpauMBAEMOTO HA NepeMeleHde BOIM i odpa-
HIMNG MOKYCOTBERHOTO NOXME, OT pacxona. BejirifHa Halopa MOXeT OHTE

JMAUTAIOIn 3ADICHMOCTED
H'HF"H;-*E!:;' » {I:l

[ HP « JANOp, 3ATpAYMBAaeMuit HA o0pasoBaHMe NOMUA, M;. A, = reo-
MOPINBOI! BNCOTA TIONBEMA XMIKOCTH, M; 2/1- — cymma rwqacm
mmi M.

Nasiop, pacxonyemult Ha MpEOROJIEHHEe IIPABJNMYECKAX CONPOTHEISHM,
HWANTON CyMuapHoil BeJurumHOll TOTEpPh Hanopa BCEX SVIeMEHTOB CHCTEMH,
B JNOM Cayice OJIEMEHTOB TPYGONDPOBOIA LEHTDAIBHOT'O NMpoJeTa # BOJOMpPO-

Moo nosica ¢ JefuieKTOpHMME  Hacamkasi. [loTeps Hamopa B Tpydax
}I B MOOTHMY COMPOTHBIEHNAX ONPENeUINT N0 odeM3BecTHEM QODMyIaM A

IO I'pajinued, NOIYICHHEM B pesyJsbTaTe HCCJeNOBaHKR AAM pacYeToB. Bxo-
e » Dopuy s KoaDDMMEHTH TENPABIMGECKOTO TpeHEA A M MECTHOTO
illlllm'ilmunmﬂ { yuuTHBADT BUUTHEE TAMMX (AKTODOB,MAX BA3KOCTH
ml. COCTOAHAE BHYTDEHHHMX CTEHOKR TPYOH, ROHCTDYKTEBHHE OCOOEH-
HH'I apMaTypl. Snavenss xoafjmmmenros A m  {  ompenenanT ok
Sie pMonTeasio s gcnossyor [ I, 2 | cnpaBownue nasmme.

Ha pue.I, 2 npEBeneHH XapaxTepACTHES SJEMEHTOB TPYGOIMpOBONA
NEVIMIONO TTPOVIeTa M BOLONPOBONAINETO NOACA MAMMEM, B Tadl.l - pac-
enieise noTeps Hanopa No OTHM SJeMeHTas npa pacxone IG5+I70 n/¢,
DRI B PeSyJbTATe IKCNEDAMERTANBHEX ACCJeNoBaHI,

llorepn Hanopa B 2JeMEHTEX nanopaﬁm Tpyoonposona ;
IM  "KyGaus "
§ [rrer— Koogmumert ; :
e Agum g M s
;- B 3 4
| e HTPATEHO
: e 1,3%) 4,4 26,6
S ORIA U.Cﬁn).
| arpyooK 0,4)
narpyocox 0,016
rpolinex 0,52



llpopoumenne TaoH

& L £ =g 4

Bozorrpopozauitt nosc: 73,4
OCHOEHOR TpydompoRoxn 0,016 11,47 69,4
KoHCcOoNsHuEt Tpydonporon  (,0IS G,06 0,4
MyDTH 0,04 0,06 0,4
duamieBHe CcoenMHeHRA 0,07 0,52 3,0

COCIAHEHEEe Gﬂﬂﬂgﬂuﬂm H
%OHCONBHOTO TV EO=
HOB | iy 0,04 0,2

X/ '.a:rh:[.'ﬁd}.ﬁm KO3( HEg, IpEBener
HUll ¥ CEODOCTE B OCHOBHOT'O TDyOOUDOEOMN
_ BOJONDOBOJANETO NOACAS
b & B

SHAYSHEA NDAHATH 10 cOpaBoYHOMt JETepaType.
i3 radn.l npmEO, WTO HamCQUIBUMM CONMDOTHERNEHEEM OGIANANT
NPOBOI LEHTDAILHOTO NPOJETA M TDYOH OCHOBHOTO TDYOONpPOBONA BONOIPA
BojAmero nosca. Ilpm pacxonme mammni I65+I70 n/c Ha 9TR Y3uH npeExd
mEres 00 96 § cymMapHiX noTeps: Hanopa. MecTHwe moTepm B Myhrax, @
UeBHX COEIMHEHNAX, & TaKkke B KOHCOMEHOM TPYOOMpOBONE HEIHATHTEE
NOSTOMY TpH IpEKTHYECKHX pacyeTax HX MOEHO Hé YyYNTHRaTh. C mHeJmd
YMeHLDEHHEA CONPOTERJEHH: B TPyGONpOBONE LEHTPANEHOTO MpoJeTa Ha
wme "Kydams-l" nepeodopynonann sampmmxa (ypemrded nmo 200 mM yo
JoBHIE TTPOXOA) M ApyTHe aJemeHTH (VBeJMYEHH BHYTDeHHMe mm*rpul.
Ha psc.2 mpejicTamNeHH XaparTeprcrTmrE Af = £(Q) 'rpydnnpnaona .IJII
CaHp" n "KyGanp-". B pesynbrare wnaMeHeHEs KOHCTDPYKUEN S
TPy0OnpoBOna UEHTDATLHOIO MPOJETA NOTEpH nanopa MOTyT ﬁuﬂ- CHEXEH]
5 I,5-1,6 pasa.
- Ha Jl “"KyGanr" mpmseneHH KMODOTROCTDYHHEe nefulexTopHue HACANKE
CeXTODHOTO NeliCTRMA WeTHPeX TATODASMEDOR, OTIMYAMMECH NMamMeTpoM
comn. Pacxon BOIN Yepes Hacauxy onpeAenseTcsi No pacXomHo-HanopHoft
XapaxkTepaeTiIe WiH 10 QopuMye
g = pwN2gh ¢

O

T'ie 1 - Hamop mepej Hacamkoii, M; « - IVoWaN:k OTBEpPCTHA Hag
TRt uz; M = Koa(uMmIMEeHT pacxoma.

HoahuouleHT pacxola JaeT KaYeCcTBEHHYD O'eHKY HACAIXE, OH 33
CUT OT KOHCTDYHILMM M RAYecThHA MaroToRneHws. Hocxelyemue Hacamiul HN
i roxpfynmenT pacxona & =0,88— 0,92. 3a cuer yJayumeHHs 4HCTO]
BHyTpeHHe#l NMOBETXXHOCTH, YXECTOYEHNH [JONyCKOD HA R3TOTORICHEES MOXHC
NOOHTHCA ero nopumeHsd no ey 0,98,
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0

Puc.2. Cxema ¥ Xa THRA TPyOOOpOBOJR LEeHTPalIbHOIO
QJISTA 'E;ﬁ“: I - HAacoC; 2 - SajBEEKa;
5'4 - IATpyOoK; 5 = TpoHHEE; 6 - Ta; 7 - Tpy-
OOpOBOJi BOMOODOBOJANEr0 NOACE; &
Tﬂggﬂrprﬁnnpuggaa COOTBETCTBOEHO M "KyOams"
"KyGanE-M"

hm

JBI

34 }

30

26, =

22 -
100 120 140 {60 180 Q,a/c

Puc.3. XaparTepHCTERA HAMOPHOT'O TPYOOOPOBONA MAINEH:
a, 0 — ¢ BHYTPCHHEME JEAMETDAME SJOMEHTOB TDY-
dolipopojia HeHTPANBHOI'O NpPOJEeTa COOTBeTCTBEHHO

Iy IS0 m 200 mu




lln ocHopaHmE mpobeleHHHX AcciepoBaHmit nmocrpoeHa (pme.3) xapax-
PHpMOTIIG HATIOPHOT'O TPYOJONpoBONA. BeJsdAHA Hamopa, pacXoLyeMore Ha
QOpANODMUING MCIYCCTBEHHOTO  JIOKIA, BHOADAeTCA S YCJOBEA odecnede-
Wil xopomero kavecTsa JNomNA B mpemesax II...IS M. B nannoM ciydae
HMATO J'i' =14 u. Ipe pacxome I70 n/c morTpecdewil Hamop mua Ji “"KycaHs"

“H.'fﬂmm-u“ cocTapIdeT cooTBeTcTBeHHO 35 wm 32,2 M. XapaxTepMCcTHKA
I'ﬂﬂuupunnna MallMHE HeodXOIAMA NpH BHOOpe HACOCA H ONpeleNeHdl pe-—
Aol oro padotH. Toura nepecedeHWd JBYX XapaRTeDHCTHE — TPYGOOPOBOIA
W ooon, HasuBaeman pacodelt Touxoff Hacoca, ompeneJaeT OCHOBHHe Iapa-
WO JOXIeBATEHON MAmAHH — PAcXoJl M Hamop. 3aTeM MOKHO BeCTH JAtb-
Wollelt pacwer wMammHEH: PacCTEHOBKY HacaloK, paclpeieJieHEe NOXIA BIQJE
MO ponoAmero nodAca X T.Jh.

lipopeenHye HCCAENOBSHHA NOSBOJEDT ITPOMSBOMMTH MOVHHN THIpABJH-

Wooimll pacverT MANEHH ¢ NONGOPOM M DacCCTAHOBKOH NOXNSBANEHHX HECANOK,
A Moo paspadaTHBATH MOMMDAIALTEN MAlLEHH . :

CoMcor MCHOVIL30BAHHOHE JMTEpaTYDH

[, Kypranos A.M., ®enopop H.®. CnpaBovHAR OO IHIPABILIYECKAM
JCNeTaM cHcTeM BomocHaC®eHHA H xaHammsanum. J., Crpoimspar, 1978.

4, Wnessupr M,E, CIpaBoYHAR NO T'EIpABJMYECKENM CONPOTHBIICHHAM.
M, , MummnocTpoenre, I975.

YK 031.347.221.001.2 A M. Pasammen, RaHn.TexXH.HayK
( BH/MMeTII)

PACYET OCHOBHHX PASMEPCB ITHEBMATIMECHX U EECTHIX

KOJEC CAMOXOIMHHX TEJIEEEK MHOT'OOMOPHHX NOENEBANHHRX
MAIAH

Yononue HOPMAUEHOR PAdOTH KOMECHHX MHOTOONODHHX NORNEBANBHHX
MUl e "Kydans", "®perar", "Imemp" ® Ip. I0 onopHof mpoxozmMoc—
Ui OlpeNeIsIeTCs COOTBETCTEREM MX CPEJHEro YIeJBHOTO JABJeHHR Hecyuel
WHooOOuocTe NOYB OpOmaSMHEX IUIouAaned.

Oopopiuvi faxrTopame, olpele/ARIMMA IaBICHAE NOXNCBAJLHEDX MAllEH
WA NoMBY, TBNANTCA: S8MHHAEMOCTE PacTeHHE, 9HepreTHYecKEe 3aTpaTH Ha
PO UORIe  MAITHHE , YCIOBMS PACcOTH MANNHHO-TPARTODHHX ATPEraToB o

OHOPTIHX CPENICTE HA ODOmAeMHX TOJAX, SaBECAmAe OT IVyOMHH KOJeH,
HoBYoMy OCHOBHHM KDHTEDHEM ONESHKH NABNCHMA NOXNeBANHHHX MAIMH HA MOY-
Wy MONeT OMTE JONyCTHMAA IVIyCHHA KOJIeH.
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MarcEmManpHoe SHAYeHHe DAVOREN roied 3a NoMMBHOM cesoH, kak I
KASHBAET ONNT SKCIUYATAIUN NOXNEBANEHEX MANAH, He JIOJXHO NpeBHmaT
I13...15 cm.JlancHeiimee ypeum4eHde TAYOMHH KOAEE BOIET K yRe NYeHH
MEPHEH ¥ OGDPA30BAHMD TIOYPEHHHX NPA3M BHIMPEHA ONOJO GOKOBIX KDOM
KOieca, JTO OTPHIATEJIEHO CEA3SHBAETCA HA 3aAMHHAGMOCTH KyJLTYDHHX M
renpli ® pagdoTe NMpONANHHEX, YGOPOWHX § TPAHCTOPTHHX ATPeTAToD.

JrcIepEMERTAME YCTAHOBJNEHO, WTO IDH KARNOM TOCJEIYRUEM TPOX0
MomEHH TAYOHEHA KOJeH Noj ee JRHXATENeM B CDEIHEM YERemriHBaeTCA H
20 ¥, TO ecTh A OGECHEeHeHHs BHUEIDUBENSHHOTO MAKCAMAILHOIO IHAW
HEA TAyOHHH HONEH €€ PeJiftM#Ha Nocie Nepnoro Mpoxona He NOoJNHA T
pumarts 4...6 em [3]. y

i oueHKM cpemHEx napneHsil womec Ha moYRy UpE nonycTaMol TN
Gume womex (mocse NEepBOTO IPOXONA MEMMHH) ONpeneJsieTcs HX ONOPHE
wiotans. [Ipe xavemms womeca (puc.l) mpoexma JyT® ROHTANTA B NEDE

Hell gacTh a: 1 mecTROTO - (DA - H® B D THEDMATIVECKO]
- \ZD,,H*H% , & B samEefl YacTH, KAK NOKASANN ONNTH, JYT2a KOHTAK!
A TOpHAHEX TOYB BCABICTBAE HX YNPYTOCTH NpAMEDHO DasHa 1/2 myTH
nepejreft wacTr (pme.la), mmm smmepamsiux - 0 (pre.Id).

Pec.I. Cxema xaveHma Roxeca: a - TopiEHan mousa:

0 - MEHEDANLHAR OOYBA
lpa pomycremoll Tayduie xones Jopma OSHWHEX IHEBMATHIECKAX Witk
HISKOT'O JIABNCHNA CAMSEA K JUMICY, ESCTRO! KONEC M IMEPORONDOMUIEHE
mHH - X NPAMOYTOIBHMKY, @ GPOYHHX — X KPYTY. YUHTHBAT BHNEH3JIOREHH



| OUPOJOJIITE TUIONANS KOHTAKTA KOJEC N0 GJIEXyOmiM (OpMyaam:

v rophmnx noun
So= LB (VDp-H-H* +032(Dy H -H*)

. So= 1,04-B\[Dp-H=H* ; (1)

Su= 1,328 Dp'H-H* ; (2)
Sx=132BYDH-H" ; (3)
Sa =25 DpH * (4)
s -f,;—ﬂ - 0,7858% ,. : (5)

3o, 5, Sa, Se= TIOWATE YOHTAKTA COOTEETCTBEHHO OCHYHHX, INTPOKO—
, QPOTHHX MMH M RECTREX RoJec; &5 - mEpEHA KOJeca;

= IUydiHa NOTPYReHmA KOJeca,; D - prameTp XeCTHOTO Koaeca;
« D, (I +0H) - mpupenennuil auamerp woseca; D, - mHaMeTp
FHUDCKOTO RoJeca; O ~ medOpMAUET MEHM,

WUl MIHEDAEHIX TI0YB

Sp = 0,785 8 Dp-H-H?. ; (6)

Su=BVD, H-H*? ; (7

S.=BYVYDH -H? ; (8)

Jq - .ﬂﬂ “H (B]
| Vi)

S = 0,7858* : (10)

Mo popmynam (I) 1 (6) ompemengercd IIOWANH KOHTAKTA APOTHHX
ano, o no gopuynam (2) = (7) - mwiomans KOHTAKTE OONTHHX MEH HEI-—
. Wit OpR IVIyGMHe DOrpyXEeHMsA ax domee 9...I10 oM,

' WHA JIARTeHAR KOJEeC MAIH HE NOYBY E XapaxTep €rc pacmpe-
MM JMMMCAT OT HATDYSKH HA KOWECO OCHOBHHX €TO PA3MepoB, DH3MKO-
MOOIULX cBolicTB MOYBN X BHYTDEHHETO NARNCHMA BO3JYXA B IufHe,

MI0¢ JapvieHide B S0He KORTaKTa KOJeca ¢ NoYBofl pacrpeneneHo
epsoMopno. B nepemmeit uacTR ROHTAKTA ROJECA JABNeHme Joyblee,
UMM B bauotell. MaxcEMmyM JAPNEeHEA He COBNAJAET ¢ TOUKON Hamdommmero

BRI KXoReca, A CHBRHYT BHepel N0 HANPABNCHMO IRMKEHHS HA He—

) DOJUTUHY

.

sl




CoOTHOWEHNE MERIY NABNCHAAME §.p H 4 max TPHHATO XaparTe]
30BTH KOSPPMIWERTON HepaBROMepHoCTH pactpeiederns napiemst [ 2 ]

Gep (ID)
4 max .
[lpe oTOM HAMBHTOIHeIlM YCNOBMEM NOBHMEHMA ITPOXOIFMOCTH
HA caadix NovUBax SEJFDTCA CAydai, KOUa 3HAYeHWe 3TOro xoajpuapieH
IPHGIDIASTCA R eIHHALe, T.e. NABNeHNe NO IVIOWANE KOJeca pacipeis
HO NpakTEYecKN DABHOMEDHO, O3 DPe3KO BHPaReHHOIO MaKCHMyMA.
BesuramHa RoofDMIMEHTA HEPABHOMEDHOCTHE DacHpejieJieHnd naBJeRms
3ABMCAT Mpexie BCEero OT THNA KOJEC, BHYTPeHHeIro NanieHHs B IMHAX,
BHIA H COCTOAHAS NOYEH., SHAYeHNT ROS(IDEIMEHTA JUIH DEOULDC NOYB [T
pefeds B Tadn, I.

K

Tadmma I
Snavenns xos@fmmenTa HePABHOMEDHOCTH paclpelesyeHns
JHAaBTeHAA
E roJec v 'Ho;u{:ﬁhmen.
OGuMHME HAIKOIO mm_ 0,38-0,54%
Apoanue 0,43-0,8I
lgporonpodivbHEe ' ) 0,45-0,73
" :

HExHee 3Ea4YeHRe JUIA XOCTERXY Koxec.

C ymeHbmeHHeM BHYTDEHHEIO IABJEHES KOSPDMIMIEHT HEDPABHOMEDHO
nepNeHuit pospacTaeT VA BCeX TMNOB mMH, Y ApPOTHIX M MHPOMOMPOQIUIE
mMH DABHOMEDHOCTH PaclpejlesieHis NABIeHHA Jomee BHCOKad, 4YeM § Of
HHX NpH DASVIMTHEX SHAYSHMAX BHYTDEHHETO JABJIEHMH. |

T4k KAK HATAXEHNe B 30HE KOHTAKTA DACTDENENeHO HEPABHOMEPHO,
a TaydmHa odpasyemoft KONER onpenesdercA B OCHOBHOM BEJIMIHMHON MaK
CAMANEHOT'O NABNESHHA, BTO ABRNEHHe HeOGXOIHMMO yUNTHBATEH IPH pacH
OCHOBHHX TADAMETDOB KOJEC.

Paswepd  KOJIECAE MOXHO ONpENEJHTEH N0 BHUENPHBEeNCHAHEM 3aBHCHE
ram (I)...(I0),r.e.00 IIOMANE €I'0 KOHTARTA C TOYBOH,3anaBmuch ITpE
STOM BeJMYHHOE NOMyCTHMOO JaBJeHHd

5=6/Qamn "

rne G - Harpyska, mpEXolAmAscH HA ROMSCO; G 5o, — MOMyCTAMOS N8
JIeHHe KoJeca Ha MOYBY,

(12)
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WO TTPOXOJUMOCTE NOXTEBATBHIX MAIMH HA CAACHX 1O NMpoi-
MIX 000CHOUMDASTCH NDH YCJIODMH, KOrua

Gmax < G adon (13)
8o € Qo K, (14)

1“ -r;m-mcrm JAIVIeHie Koeca Ha TOYBy C YYeTOM
{ mmmﬂ pACTIpeNeNeHMs JARTeHI .
_ :'r“-.--‘ ) jluvienne G 5., JUIA CAACUX MO MPOYHOCTH IOYD, paccHu-
mnpdmam sapicarioeT BB Kapamwa (I4) npamenaTe -
- DRCIULYATAL MK MHOTOONIOPDHIX JNIORIEBANBHIEX MALTH, HaXONATCF
L 'm-..IIl:l wla .

g = poth (K/po) h (I5)

= JAVICHAe HA TOYBY; P, — -Hecywad CNOCOGHOCTDL TMOMBN;

JOBhMIMEHT OGHEMIOTO CHMATI TOYBH; /7 - TiyduHa wones.

§ #n  Oymer cocrapwirs 40...70 uia.,

| jopme onopHoll nonepxXHOCTH KOJeca, (MM3KOR k oxumicy, ero

mmmmmmmsﬂnmmﬂuﬁx ¢ Heooummol

I WoseM, a Take apOMHMX IMH C Ivyoowoit xoseeit momHo ompene-

) (bopayna:

” roplvnng NoYB

B . 5 m 'J.pj -
1,08 ‘H don 4

(16)
MO PAIBHEX TIOUB
3’ m-Sa e
B = 0,615 - Hypm (I7)

I oMol TUOHHE KOMeH ST OOHYHMX NOAEC IMSKOTO NABNEHMS,Aa
MMpOROPOIUIEHEX MMH B RECTRHX KOJEC NEPHHA MX TUIOWARH OHTak-
' 1 CHeDMURN 3aBACHMOCTIMI

|
i
iﬂ.

. ‘ e m ‘ls,fm,m‘}_ .
=1 B AL ! (18)
' Y 3
ks B - Jigram (19)
| don



i1 BIBOIE BHWENDHBENEHHLX 3aBHCHMOCTel NpPHHATO, uTO
P ir B8
‘/BHH"H? - 'DHLH y 8 ﬂﬂ:ﬁ [2]1

;e fr1 - OTHOWEHHME WHDIAHE HOoJeca E IpABeNeHHOMY JHAMETDY .

Tadmma 2
SHaueHisT OTHOWEHMA /N LMDHHH KOJIEC ¥ TIDHBeNeHHOMY
AHaMeTpy
Tin monec OrHoweme,
_m
COLMHEE HISHOTO JAaBJIeHHS 0,I8-0,35
lirrporonpofiUTEHHe 0,35<0,45
Apo-mite 0,45-0,65
Hecriue 0,07-0,36

lIpir opue KOHTakTa, GMUIGKO K KPYTY, €e DAsMEpH ONpeesanTosd

1o hopMyIa: 3
. A . VS :
2% 0,785 .13 ¥9x ’ (20)
Sn S x

= 04

Dﬂ & 2,5 ‘Hﬂan H don . VoK

L OMpeNeNeHNs JMaMeTpa INHEBMATHUeCKOTO KOJeca NpAMEHAeTCS
dopyra (2I) [I ]

ﬂf = Hﬂﬂﬁ 'ﬂﬂ 2 tEE;'
Héon - Sw

rie -':IﬁILIr = paIHaiEHaA neopMalisa MNHH,

Ha ocHopaHHE BHIENDHBEJCHHHX 3aBACKMOCTEll NOCTpOSHA HOMO
LIS OmpeneyieHnA OCHOBHHX IapaMeTpoB IMHEeBMATHYECKNX H RECTHKEX KOJeC
MHOTOONOPHHX NORNEBaNbHHX MammH (pEc.2). Homorpamma mocrpoena mim
JCJIOBHY TIpAMEHEHHSA MamMH Ha Tophanmxax. [IposemeHRHe HCeCJeNOBaHEA
TOBOPAT O TOM, YTO IPaBANEHO HONOCpPEHHHE XOINCOBHE CHCTEMH CeJhe
3AlicTDEHHUMX MallMH JUIA pacoTH Ha TOpPIAHO-COJIOTHHX NMOYBAX odecIe
DT NOCTATOUHYD ONODHY® NDOXOIMMOCTE M Ha IpPyTHEX THOAX NOYB C HED
- Hecymell cnocoGHOCTRL.

llopianox NoMb30PaHAA HOMOTPaMMOlf NMOKA3aH NYHETHDHEMY JIAHEANMH:
A1 OCHYHHX IHeBmaTmieckmx xoiec (Hy,< 9...1I1 cm) - mmmam I
4-5-6-7=8-9-10 o pna xecTrEx - JmHuava I-2-3-4-5-6-7-11-12-13-14,

o4
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(3 Neporo WSIero iDagpaTa DIUTHO, WYTO MHTEHCHNHOS yMEeHbHCHMe
J2BJCHAA ROJMEC MO Ha mOvBY NpM cpegix Harpyszax ! I00C...2000
NPOACXOMT Iipil yDEeJWYeHMH ONopHO#l noBepxHOCTH Fosec o 2000,..300C

lanpHeiiiee ypeamueHile IVIOWANR MONECHHX NRCHMTeNc) He jMeeT 1Tpé
YECHOI0 CLLCJAA, TaiX KA 3TO DJEYeT 3a COoO0l IHAUMTENLHOE YDeIYeHIE
rasapiTol ROJCC LI X 'WMCJia OpM DeCchMa He3HAUNTEJBHOM YMCHBIESHMH
Jaaviels [t 1ayomHE Konen. OuHAFO Nperesl PalMOHANEHOL IIOWAM HEMO
SHHE!, OH 30DUCHT OT HATDY3RN HA Koveco. C YBeJmYeHMEM HaTDysIH
TeT W 3SHOYCHAE TpeneNa OIOpHON TMoReTXHOCTH KOJeCA,

[tpentoxermyit MeTOn oNMpeNesenis OCHODHHX NApDAMETPOB KOEC GyIeT
COOCOOCTROBATE  GOJIce TPABIIBHOMY IDOLOCDY XOMODLX CHOTEM IORIeRaih
HHX MaofH A yOy'QueHm0 X SKCIUTyaTANROHIIO~TEXHOIOTMNECKEX 0 KadecTne
HHX norasaTenell Ha moumax ¢ HEskof Hecyuelt cnocoduocTEn. [paBmiE
Hamioro MeTona Owia NONTBEPMIESHA JRCIEDHMEHTANEHO HA NPAMEDE Da
HID{ BADMAHTOE KOJECHHX NBMmmTenel.

B Tacn,3 npEBeNeHH CYNMECTBYNUME THIH KOJECHHX Jnmareselt 1moro
OMOPIRD NOMNSBANBHLX MalMH M PEeROMEHIyEeMHE HA OCHODE JIPUBEASHHODO
WETOZA pacyeTa. Tadmma 3

CymecTByouMe H PEKOMEHIYEMHE THIH KOJMECHHX INjoRETeNeil

Ten Mamom - . ___Koneca
= & CepiiEme
“@perar” EeCTREE
Tpe 200 IT00
i " Kydann" :
MPOMEXY TOHEE TPeJeXKH 530-610
LHEHTPANEHAT TeJexKa 030610
T4 " Kapasexna” ;
MPOMEXYTOMHHE TEJICKKA BeCTRES
200x 1100
TeJexKa NMHeBMaTHY,
T 400-965
JM "Bparaprma”
- TeJexIH 530-6]
i0-7 resemxa 530-610

, CIOHCOR ECuous30BaHHON JETepaTYDH

L. Anerceffumx H.A. Mclon:3oBaHNe MANNHHO-TPAKTODHOIC HapKA
Ha TOpPAHO-CONMOTHHX nouisax. M., Komoc, I978.
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2. Anmexceiivmx H.A., Bynsko D.B., Tepexoe B.A. [lopumenme mpo-
ROJMMOCTE ceXpcrOXosAltcTBeHHNX MmammH. Mmnck, Ypamsait, I979.

3. Pasamier A.M. Ouenra papmennif Ha NMOYBY KOMECHHX IRERATe’cl
MHOTOONOPHEX JOXNeBANKHEX MamMH. "dnrcnpecc-—gmpopmarua™ LHIMTIM % 5,
1962,

YK 631.347.221.004 B.Il.EmpmoBMHOB, KAHJ.TeXH.HayK,
I.B.lleTperro, HHX.
( BHMMM=TID)

TEXHVUKO-IKCIUIYATALVOHHHE [OKASATEIM OIMO "KYBAHB"
[IPH MX IPYINIOBOM MCTIOJBb30BAHMMA

Texsmro-aKCILyATAIMONHHE NOKA3SATEM SAeRTPEJEIEDOBAHENY NOENe-
MULEHX MANME  @poHTAAbLHOTO NepememeEns "Kyoaws" olpele/simMch B COB-
xose "Jledemescuuit" Caparopcko#t o6macTs no pesyasTaTaM HccielopaHmii,
npopejeHHyx B 1982 r. Yeacrox, opowmaesmili I0 moxneBANBHHME MAMMHAME,
IOMET B COCTAB JHPeJbeKoM opocHTemsHoll cmeTemu. [logada BojH Ha
YUACTOK OcCywecTBAdeTCH cTalMoHapHOE HacocHol crammel NMONRAYRR
WCII-10, maxomamelics HA DACCTOAHMN OKONO 3 RM, IO HRNOPHOMY TPyGOMpO-
DO, H3 KOTOPOI'O 4Yepes KoNoMu—-TacETeNH [oCTYNAeT B MANOYRIOHHHE
{ ¢ =0,000I) deTOHMpOBAHHHE ODOCHTEIbHHE HAHANH. [Liomaym, opomae-
Mue xamnof mospesanbHoll mammEolf, cocraBnmwT or 86 mo I24 ra mpm pac-
NOTHOR [UIOWANH AIA RaHHOrO yuacTra I26 ra.

Hs-3a OTCYTCTEMA ONHTA SKCILAyATAIIME MAWAH,HeJOCTATOYHOK HAJex-
nocTe peErarenefl K-272 sa rampuoffl noxpmepameHO# mamiHOH GWn 3akpelieH
OJEH MauMERCT-OnepaTop. [pomo/xmTeNbHOCTH paGoTH onepaTropa B TeYeHMe
0yTOK cocraBiana or 9 mo I2 uw npm omHoBpeMeHHoft padore He Gonee 6
JOMIe BANMEHEX MaIAH.

MANWHIC TH-ONE@PATOPH OCYMECTBAAIE: DPEryJEPOBRY IOCTYIAKNEI'0
I KAaHAJ pacxona BOmH, OYHCTKY BCACHBADWEIr0 NATP)JK& OT Mycopa =
popupochelf, NpoBeJieHNe BXSCMEHHHX TeXHEYECKMX olcayxMBamuil mmsess
W oxfeBanbHOfl MANMHH R yYacTHe B OPOBeNGHEE NepHOMEYECKHX TOXHH-
YocKkEX OOCAYKMBAHWE, SaNyCX B OCTAHOBKY MamMMH, HAGINNeHEe 32 TexX-
HUIOIEYEeCKEM [POeccoM pPaCoTH MAIMHH M ROHTDPONS 3a padorolt mEseas,
JMATHOCTHEEY H yCTpaHeHHE HOCJOXHHX HemchnpesHocTell nommesanbHoll ma-
mEHE B HACOCHO-CHIOBOM yCTAHOBKE, BH3OB HAJANUEKOB NP ofiasax ap-
TOMATHEE H 9JIeKTPOOCODYNOBAHEA M OpHrajH AaBapRHHOrO OCCAYREBAHRA NDHE
(JIOEHHEX [OJIOMKAX ¥ OTKASAX MAWHH, YY2CTHe B YCTDAaHEHER HeNCOpas-
wocrell, oxEmMBANMe COpM KAHANOB C MEJbY NPeOTEPANMEHMA OTKAZOB yCT-
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pocTBa CTAOWMMSANNE N0 Kypcy, ydYeT padoTH mammy (moamBHAaA HO
MOTO-YACH, [ONHTAH [LIOMANH B Op. ).

[lpopeneHENE XPOHOMETPAX AOCATH CMEH MAIMHHCTAa-ONeparTopa N03
JI1 oOpefeS®TH CTDPYKTYDY erc padogero BpemeH¥ (radn.I).

Tadmma I
CTpyRTYpa CMEHHOIO BPeMEHH MANEHACTA~ONEPATODA
A "Kydams"
lowesatens  ____  Sarpary ppewems k
CmeHHOe Bpema 103,0 100
I. YncToe Bpemsa pacoTH 30,6 29,7
B Tom wmcue:
mpopeneHae ETO 8,0 7,8
TEXHOJIOTEYECKDoe OJCIy-
XEBaHIe 1,5 1,4
yoTpaHeHHe TeXHONOTA-
YeCKEX OTKA3SOB 4,5 4,4
JEATHOCTHAKA K yC
HEe OTKa30B I W
CJCKHOCT#H 2,6 2,5
yyacTie B npoeemenmm TO ¥I 5,0 4,8
AEATHOCTHKA HEHCNPABHOCTH,
BH3O0B AO e Ha-
9 e 1,0 1,0
He B y OTEa~
F‘!ﬂﬂﬁ B mﬂmcmm: 8,0 7,8
2. Hadmogende sa TexXHQIOTEYEC- :
KAM ITPOLECCOM TIOJIHBA 72,4 70,3

Jamnne sTOfl TAGUMIN NOKASHBADT, YTO MANMHHCT-ONEPATOD 3&T-
paTil Ha OCCAYREBAHEE MamEH Jumms Oxoyio 30 % CMEHHOrO BpemeHm, T.e.
CymecTEyeT 3HAUMTEJNLHHIl 3amac BpemeHE, xOTOPHE MOsBONsiET OGCIy-
EABATE €My HO TpeX OJIHOBDEMEHHO DadOoTaMX NOXISBANBHMEYX MANNH.
OnHARO yRasaHHHe BHNE TPYRHOCTE X HEECHDEBHOCTH ABTOMATHYECKOH
sanmuTH meurarenelt K-272 He noseoumam B yCHOBHAX comxosa "Jlede-
IeBCRiii" yPeqdMTh HAIDPYSKy oneparopa.

SHAYATENbHNE 3aTPaTH BDEMEHE HA YOTDAHEHHe TeXHOIOINIec-—
REX OTKA30B OUBACHANTCA HYacTHM 3aCHBAHEEM BCACHBADUETO NaTpyoka
BOLOPOCIIMH ,
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t.m:paﬁoqam BPEMEHH ONEPaTOPa ¥ TEXHOMOTHUSCKHM

GMAN OTHECEeHH Taike OTKJIOHEHAA MANMHH OT Kypca. IIpm sTom

) WIoYas mameey Ha odpaTHut Xo#n, 3aTeM NePeRIoYaN HA

y XOTNA DT OTERASH CleNyeT YCTDAHATH MyTeM DEeTyANPOBKH CHC-

ANTOMOTHIG CAEXeHHA MO KypPCY.

~ Yowrpwieie cxoxEx orxasos OJMP "KyGaus", peraMeHTHpoBaH-

I} ﬂmm.mmmmmmﬁﬂﬁ
10 MAmmi Ha TPOCOBHE CHCTEMH ABTOMATHSAIUL CJe-

“mmnmaﬂm&mmmmammdm-

WA Shapuioro odoryxssanns (opErena AO), BRDYAaNUER GpETaEpa,

HPANONIOW , CRAPIMKA B JBYX crecapeit, [Ipp HeOGXONMMOCTE B COC-

FAB ORI DBOJUU BTOPOT'O KPAHOBIMKA C SBTOKDAHOM.

™ Orpyierypa cMeHHOTO BpemeHH Opmrams A0 mpEBejeHEa B Tadm.Z.

Tadmuma 2
, Crpyrrypa cmeHHOTO BpemeHH Operams AO

I peMern et e O RO s
m OMOIIOTO BpeMeHR g

I roM wmcxe:
I, 'moroe BpeMa pacoTH
h TOM “HECJE :
yoTpasenre HemcmpasHocTell
nponejenze TO

rm:!m H Xp

4, lopeesmu
Js mmm H mpouse

o

s 83 88 B &

’

-

/ Opeuii TPONOJKATENLHOCTS CMEHH Oparams A0 B EOHe—#oue CoC—
WBH Y, A3 KOTODHX SHauMTesbHad wacts (22,8 %)sarpauusanacs
WA Uepoen OpETAmH HS I.OHTeNBCa HA YyIacTOK (paccTosHEe OKROJO
40 ),

M yUaOTKOM CHIH 3aKpelisHN 2 Hanamumma M9 cEcTeMs "Cons—
MlanToMaTra” , koTopHe ofcayxmpani MR "Kycass" mpH OTkasax
~ UMOTOMI ANTOMATHIA M CHJIOBHX aJieRTpoJHEl, Bu30B HANANYAKOB OCY-
NOOTIULE MANEHRCTH-0NePATODH, JAEG0 HEMOCPEeIACTBEHHO BHe3Xad K
MBOTY padoTH HANANIMKOB, JHOO OCTABJLAA aaﬂ:axr HA YYACTKOBOM JHC-
HETHOPOKOM IYHKTE. &




Sanpasky JIMD "KyGarsr" TOIMBOM B TeuYeHHe CE30HA OCYMECTHJIS
JE 2 TOLIMBOSANDABNEEA - OJEE HA Gase T'A3-53, npyro#f ma dase
JHI-I30 emiocTED coorTBeTcrienHo I800 g 4000 a1, Exempessas noTped=
HOCTE, cocraByasmad I200-IB00 xr Tomwmsa, XKak NpaBano, OCeCIeYUd=
BANACH 34 ONEH peilc OJHOID H2 TOLMBOSANDABNAKOE K JANb B JHH,
clelyounAe 34 OCMEeBHXONHHME, Ha YYACTOK HANPABJAJMCE 004 3anpaB—
upLEa,

Bpema, saTpaiEBacmoe Ha sanpasky oComx Gaxop JJME "Kydaus",
B 38BECHMOCTH OT THIIZ SalpaBUEEa M MECTa HAXORIEHHA NOXNeBATsHOR
MAIAHHE OTHOCHTEJEHO TOJNOBH KaHama cocTasiaino or IS mo 40 mmH,
BRIDYAA Nepees], SanpaBlEka ¢ OfHOll CTOPOHH MAHANA HA NpPYyIYD.

CremyeT OTMETHTE, YTO JIJAHHA WIAHIS HA SANDABIEKE NO3BOJANA
3aIpaBIATE 00a Oaka JIMP c omHoli mosmume. OEHAKO HeyHOGCTEA,
BOJHEKAKUAE IDA DepPeHOCe IUIaHTa 4epes KaHAJ, SaCTARIAMN NPOR3BO—
JETh 3alpaBKy C NepeesfioM 3allpaBIKA HA NPYIYD CTODOHY KaHana,
JUl cOXpameHnA BPeMEHE 3aNpaBKE MeNecoodpasHo @MeTh Ha JIMD "Ky-
0aHp" mepeBOSHMHIL Tpam,

Bpemna ocuopHo#f padors 7 JIMP "Kydams" B comxose "ledenescrult
CaparoBckolf OGNACTE COCTEBENO 3a mepmon Hadmperafi IIS0 w, mpa—
YeéM HapadoTKA MO OTIEeNBHHM MamuaHam kogedanack or 1I3 mo 250 «.
Pexim padoru maueH (saBojcreme HoMepa 4 2 ® 74) mpencrasieH Ha
peEc.I, 2. OmHocmeHHas pacdoTa, BOSMOXHOCTH ONHOBpEMeHHOR pasoTu
Jenn: 6 g3 10 9JMP "KydaHr", sHaAUATeNhHHEe OPOCTOE, CEASAHHHE C
NepeoCOpPyROBAHEEM, YCTDAHEHMEM TeXHNYeCKHX HemcmpasHoctelf, mpuBe
JH K TOMY, 9YTO NPONOIEATENHHOCTS NOJAMBOB HOpMamE 300-400 u>/ra
cocrapAia I0-IZ2 cyrToxk BMecTo 7-9, TpedyeMHX I BHIOMHEHHES Dacde
HOTO DexMMA OPONEHRA, OTO CBHIETEJBCTEYET O HEOGXONEMOCTHE Opra-
HE3AIAN B YCJHAOBMAX coExosa "JledeneBckmil™ mByxcmeHHOR DAsOTH M2
B Haufouee HaNpDAREHHHH Nepdoll NOIMBHOIrC cesoHa (Mali-mois;.

OcHoBHEHE HOKasaTe)H Talk.3, XapakTepASyDmEe pacdoTy MAamdH,
OWJE NOMyIeHH HA OCHOBAHHMH XPOHOMETDAXHHX HACIRNEHMRE, TPOEOER=
mExcd B nepaoxn ¢ 9 mo 27 mouA coTpyiHEram® BHIO "Pamyra®, a raxse
o pesyibrTaraM 00padOTEE BAXTOHHHX XypHANOB o S[MDP "Kydams" sa-
NOMHAEMEX MANAHECTAME-OIEPATODAME. T 3 :

OCHOBHHE NOKA3aTeJH, XapakTepESymupe pacory SIMD "Kydaus"
coexosa "ledenescrmi"

Te

% D =
T

g g 8 g ] g
I 290 12

el




| [ponoukenne Tacad,3
| s =

| | 2 3 4 5 6
Sy 124 6 16,8 I
7 113 : I4,4 6,0 22
0 138 7 13,6 12,0 2
T 185 9,5 16,8 B0 I8
u 200 9,0 21,6 18,0 42
] 140 6,2 12,0 2,0 54
Bosro 1150 54,7 116,6  102,0 I77

lpwmouanme. T, ~ BpeMa ocHOBHO! padoTh Mamm, T, - Bpems
- PRI TeXHOJOTHYeCRIX 0TKas08; Tm, Tq — BpeMd COOTEETCTBEH-
B0 BROOMOMHOT'O B TUIAHOBUI'O TeXHMYECKEX OCCAYENBAHEE NDHHATO Ha
~ MUMURANME paree YCTARHORNSHHHX HopMaT:eoB [I] , mposepsEmmxcs Tamxe
B B xponoMeTpaxHEX HamneHER B coBxose "ledemeBcrait"; T1g -
AR PATY DpeMeRM Ha YCTpaHeHMe TeXHHYeCKHX OTKA30B.
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' 'mo. 1. Pexmm pacoru SIMP "KyOams": - 9ECTOR
ppeMa DACOTH MAUDIHH ; - COM8HHO® BpeMa
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Puc.2. Pexum padorn IIMD ": 8 - 4WmcTOB
BpemA DadoTH MANEEH; = CMEeHHO@ BpeMa
Ha OCHOBEHEN NAHHHX Ta0N.3 DACCUNTAHN OCHOBHNE BRCILIyATA-
LMOHHO~TEXHONOTMIECKEe NIOKASATENN DASOTH MamuH JIMD "Kycausn"

(radm.4).

Tadmma 4
OcHOBHHE 2KCIUIYaTallHOHHO-TeXHOJOTHIECKAE MNOKA3ATENH

padoru M "Kycams"

% M
I : 0,954
30 0,954
74 0,958
BI 0,952
32 0,951
2 0,957
31 0,958
Cpegmme mo
Tpylle MANNH 0,955



, W nopwon Hadmonermdt sa rpymmoit OIMP "Kydams" Owio sabimie

-r'_;_- Mo 59 TexmmiecKMX OTKA30B IpH cpemHeill HapadoTKe Ha OTKA3
y HosqpmupenT TexHEdeckoff ToTOBHOCTH MammH cocrasan 0,87,

hl.mmumm Hapadorka Ha oTkas I m Il rpymn caoxHOCTH

! 27, 60 ¥ 400 w,a cpexHee PpeMA YCTpAHEHHA OTHRAJ0B =
E i..ﬂﬂlﬂﬂl

yacTux oTkason JIME "Kydanr" B comxose "lledenenc-
_ mnn HeNOCTATOYHAA HANEXHOCTHE OTHEJEHHX Y3JI0B MAIMH, K

PN oTiOCATCA B NepBYD ouepenh IBHTarean K-272, BHxonAmge
m rax npaspao, noche I00-300 u HApadoTKHE: 4acTHE OTKA3H

MO YRTOPOD B ROJMECHHX pexyrTopoB. B mpacopax [ICH HeHanem-—
MIpODNIUIOYATE)H, MATHETHHS IyCKaTeas, TeloBue pese, [Ipm
TR porpa Oamee 7 M/C CTAHOBHTCA HeHANexHoR padora Tpocosolt
OTAORIHSAIIEH JEMXEHNA TeJeXeK.

MAWMTOIBELE TTPOCTOR MAllHH BOSHARAM ITpH TIOABJIEHAE HaAGo-
OAMIMX OTKASOB, BHSHBABUMX NOTEPD YCTOHYMBOCTH CTOEK OINODHHX
i, DajeHse mposeTHEX pepm. YoTpaHeHNE TAKEX OTHKAS0E OCYWecT-
Jh JUTeNbHOE BPeMA H3-38 TPYNOSMKOCTH H 3aIrDyXeHHOCTH OpH=
i AD, [lperiesams BOSHMKHOBEHMA TAKEX OTHASOB ABAMMCH HENOCTA-
MANOCTEO 3EBOJCKOTO MITOTOBJEHNA MAMMH, HEBHNOUMHEHMe NP

GOHOBHHX PECyJAHPOBOR IO ofecheveHdyd NapaleNBHOCTH ONOp—
Thauxox ocH xaHana M IpAMosEHefiHOCTE TPyGONpOBOJa B MPOJETAX

Mamioe sHaveHEe B odecneveHHH Bucokoff Texmmveckoll TOTOBROSTH

“Kyomin", upenoTepameHHE apapiiiux cHTyaumit mMeeT cBoeBpe-

# JANecTBeHHOEe TpOBellEHHE TEXHHYECKOTO OCCIHYXHBAHNA MANIIH.

DTOr0 TPeGOBAHEA NDH SKCIVIYATAUMM 4YeTHPeX LOXIeBalb-

M "Kycans"  (saBomckae Homepa 7— I0) B mouose "30 et

CCP" lannomapcroft odnacTd ofecnedsto doJee BHCOKOE

womppHuMeRTa TexHAYeckoll roToBHOCTH, cocrTasmemee 0,95,

| HApACOTKRA HA OTKAS B 3THEX YCJOBHAX AOCTHTIIA 36 4, T.e.

| M pa pasa doJmsme, WeM B comxoae “ledenescruit". Bosee

TUXIMYOCKAA TOTOBHOCTS NOXNCBANBHHX MANMH HADANY C Opra-

M KpyTaccyTouHOll pacoTH NO3POIANS OPOBECTH B KOJXO3E

U A0 18 nommon cembexoxoamilcTBeHHEX KyJABTYD NMpE cpemseft ro-

oMo 500 m°/ra.

M BMUOHBAOREHHOTO MOXHO CHENATH CJSIYNEEe BHBOJH:

Jnme wocxemppammit  CTPYRTYDH PAGOYET0 BpEMEHH MAINHECTA-
pa QI "Kycams" CBEIETENBCTBYDT O BOSMOKHOCTH yBeJde-

1 oyl

—
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HiA er0 HAIpPySHE IO TpeX-YeTHpexX MalMH NpE HaNYME APTOMATHYEC
CHCTEMH 3adTH IM3e]d OT apapail.

Kos(jwmmenT Bcnonb3coBanms ppemeHr cMmeHs I "Kycams"
npi noseHoli Hopme 500 M?/ra @ Harpysxe omepatopa, pasHoit
mamere ,cocrapan 0,8740,02, !

KavecTBeHHO® BHNIOJHEHHE CHCTEMH TEeXHEYECKOr0 OCCIIYRIBAHMA
JM “"Kyoanr®, cpoeBpemeHHOe BHABJEHHEe H yCTpPaHeHHe NpenaBapiil-
HHX CHTyanmil nossofieT NONfepEMparh KoadhfimmueHT TexHmueckoll ro-
TOBHOCTH MamuH "Kydans" Bumycka IS8I roma ma yposme 0,95.

UmuT padoTH mMamur B xouxose "30 mer Kasaxcrolt CCP" cnua-
TEJNLCTEYET O BOSMOEHOCTE MX EPYTJOCYTOUHOTO MCNONLIOBAHAA HA
noJorpe .,

CoMCOK MCHoNb30BaHECE JETEpaTypH

I. Eaposmrop B.Il. u mp. PexoMmeHmaumm mo TEXHAYECKOMY OC=

COYEHNBAHID NOXIEeBATBHEX MAIRH PPOETAABLEOrO NepememeHms "Kydaus"
Kosonsia, 1982,

YIK 63I.347.221.21-192 B.M.EaroRAHOB, RAHJ.TeXH.HAYE,
B.II.bepeB, RAHJ.TeXH.HAVH,
.M. Mynaen, nHEX.
( BHIIM=TTI )

K EBOIPOCY O HANEXHOCTH SJMd "KYBAHL"

HeoOxomm4oCTh NOBHNEHEA HAN@XHOCTH NOXNEBANGHHX MANNH,
YyCTPORCTE H ODOCHTENLHHX CECTEM B IejioM o0yCAARMEBAETCH NOBH-
meHHeM TPeCOBAHEH K HAJIOXHOCTE NORNEBANBHHX MANEH CO CTODOHH
noTpecHTeNd (SKCILIyATAIMOHHEX ¥ CeJbCKOXO3ARCTBOHHHX ODIAHES3a- :
meil), yMEHEIEHHEM CPOKOB HA COSJAHME NOXNOBANLHEX MAIMH BCIEJ-
CTEHS pocTa MOTPeCHOCTH B HEX HADONHOTO XO03AHCTBA, NOBHNOEREM
CACEHOCTH NOXLEBAJBHHX MAIMH ¥ yCTAHORIEHHOI'O HA HHX o0opyloBa-
HEA, POCTOM 3aTDAT HA JNOCTHEESHMe M o0ecOevYeHHEe HANGXHOCTH B
npodecce SECILIyATANEM ¥ JID.

HamexsocTh MAIH 3aKIANNBAETCH ODH NPOSKTEPOBAHME, o0ec-
NeYMBAeTCA OpE MSIOTOBIGHEE M [OJJlepEEBASTCA B sKcmmyaramm [ I .
Hcxona 3 TAKOro CECTEMHOIO HOAXONA K YPOBHD HAJEXHOCTH JGOL
ManMHy, HagiexHocTh JMP "KyGaup" sammamusaerca (pme.I):
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HA CTANEAX MPOEKTEDOBAHNA, W3TOTORNGHMA M KOMILIEKTAIlNE -
OPTOHM3AMAME - COSATEAME MAITHH ;

HA CcTAIMAX MOHTARA, OYyCRO-HANANKE M CHAYE B SKCIUIyaTAED -
opraHgzanmaMe MaBomxosa CCCP B IpYTEX BeNOMCTE;

HA CTANMHM SKCIVyATAIME - oprammsanmaue Mmueomxosa CCCP
E lmceanxosa CCCP.

C neymo onpejeneHMd noxasarededl HANEXHOCTH NOXIEBANBHEX
"Kydass" B 198I-1982 rr. npoBejeHH XpOHOMeTpaxHHe Eadmo-
IeHlAd 3a HX MOHTAXoM, OycEo-HAaIANKod m padoroll, a Takxe codpaH
CTATHCTHYECKEHR MATepHAN P DAMYHHX paifioHAX CTpaHH, TAe
OPMMEHADTCA 5TH MAIMHH, HA OCHOBE CHOENMMANRHC paspadoraHHol
y9eTHo# xaprourE. CTpYKTypHAd cxema HajezHocTE JIMKD "Kydams"
NpHEBeJieEAa HA DHC.Z.

lockoakky OTKAS JOOOTO H3 NepevEC]eHHHX B TadiuIe 3JeMeHTOB
BH3HBAET OTHAS BCell MANMHH, NMOKASATEN: HANEXHOCTE Mammmry A
MORHO BHDASETE KAK OpoMIBelleHMe noxasartenefl HANeEHOCTH ee BJIeMEH-
TOB, T.e.

p'pf lpE 'pj'ﬁq y
rne P, , B, , PJ H ﬂ,, - [JOKA3ATeJE HAJIGXHOCTH, COOTBETCTBEH-
HO, NBEPATENA MANMHH, 66 BOJONDOBOJAmErc Hosca, XoxoBoR wACTH X
aAeKTPoOCOPYAOBAHEA ,

KoumgecTBOHHYD OUeHKY HAJEXHOCTH MANMEH, COTMACHO
OCTy 70/23.2.8-73 "HcmuTamms ceabcRoxosmiicTbBeHHOR TeXHEKE.
TpaxTopH B MANMEH cexhcKoxoaaficrBeHmne. HamexmocThs. Cdop B 00—
padoTia uEpopMamm” OpOMSBORAT Mo KoadfmmentamM rotosmoctH /(-
B TeXHNYECKOro ECHoxssoBaEMa /1, , sapadoTke Ha orras [,
cpeiHeMy BpeMEHH BOCCTAHOBNEHEE [ 5

K_..' ?; »

To + T
rie /o - Bpems MPOR3BOMETEXLHOR padoTH MANDTHH ;

K - TEHH
:
Teum * ?J-E"H * lodca
rie /cym - CYMMADHAA NDONOMXMTENLHOCTH NPOM3BONATENbHOE padoTH

38 NepHON HAGHNNeHER; /pem H Todon= Bpesms, 3aTpaveHHOe - CooT-
EeTCTEEHHO HA DEMOHET B TeXHEYeCKOe OCCJAyEHBAHWE ;
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f‘ ML
= % 7 7
Tne /1 - YACAC OTKA30B, M - 4WCAO CECTEM, 34 KOTODHME Be-
mercd HACIDUeHEe; /, - HAapaGoTKa Ha oTRas [ -off cHCTem:;

!ﬂ

T‘E=m 'E_fTBI'- 3

rie /af - CpejHee BpeMs BOCCTAHOBJIEGHEA ( -r'0 OTKASA.

lepeuit omWT srcryaranme mames M "KyGass" moxasai, 9TO
YeTHDeM MammHAM EIycka 1980 To@ia E CTA OATHESCATH MAmEHEAM 1981
Ia DoTpedoBANOCE BHOCTH EOHCTDYETHEBHHE HSMOHOHHS OTHENBHHX y3X

[popemeHsEl AHANNS OTEASOE MANPH OO3BOJNAN BHABHTE OPHYHEH
X BOSHEKHOBEHHMA, Da3padoTaT:k OpeLicEeHHA 00 CoBepmeHCTBO—
BAHAD MalMHH HA BCeX OCHOBHHX 9STADAX €€ COSNAHEA, B RIA OTIelNb-
me a'iia.nnn paspadoTAT: COOTBOTCTEYINEE HODMATHEHHE NOKYMEHTH

. 3

XapakTepEsys HeROTODHe MoRasaTeaw padorH JJME "Kydame"®,
MOXHO CHeJATEH EHBOX, YTO HApAaCOTEA HA OTEAS EoXedmerca oT 36
Io 80 ¥ BHA ofHy MamEHy. K BEamdolee YACTHM BMJAM HeHcOpaBHOoCTef
CJleIyeT OTHECTH yXOJ MANMAH ¢ Kypca H3-38 HCKPHBIGHHA TpySompo-
Boga. Tar, B [aBmomapcroft ofmacTd HA 4 MANEHAX TAREX OTEA30B OH-—
Jo 27; HapadoTEA HAa OIMH OTEAS cocTABRIA 59 4. Ha oTEX xe Mamm-
HaX HaOIDEANOCE OPOBECAHMe depM H OONTEKAHEe COEEHETENRHHX MaH-
XeT; HapadoTRA HA OIMH OTRAS cocrasmme 25,3 4.

HawGombmee 9WHCHO OTRA30E MOTOD-DEAyETODOB CHEIO HA MANMHAX,
HcooassyeMux B CapaToBcko# odsmacts m I'pysmacroil CCP, cocraBman-
mee coorsetTcTBeHEO 30 E 20 4 (rads.l). CaemyeT OTMETHTH TaExe
RASH KONECHMX DeJyRTODOB, IHOBMATHYOCKEX Eomec, memedl, mmrToB yo-
DABNGHES, CHCTOMH ABTOMATEYOCEOH CHEXDOHMSANNE NEEXOHNS MAIMHH, (
JOBOT'O arperaTa X Jp.

Hecmotpa HA OoTMEYeHHH® HemchpaBHocTE JJMD "KyGams" mdeer
BHCOKEe KoaffHIMeHTH TOXHOIOTHYECKOr'0 OpoOecca H TeXHOJOIHYec-
EOr'c oOCHYEMBAHMA, NocTEramume (,99, 94To HeCKONERO BHme, YeM ¥
IM "¢perat" E "[lHemp". BHCORAA CTeOeH: ABTOMATHSAINE TEXHOIOTH-
YeCKOTO [pOOeccsa MoBBOAHOT ¢ HANMOHBIMME SATDATAME BDMEHE OpO-
ESBONETH DPETyINDOBKY MANNHH, NBMTATENT, NONNBHHX HODM.

OpHakoe pAJ SECILIyaTANHOHHO-TOXHONOTHYECKEX NoEasaTeXel ma-
mEEE "KydaHp" HiEEe, 4YeM ¥ HASBAHEEY ManwH. TarR, Kos(pimmueHT HC-

|
|
|
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NOMb3OBAHRA CMeHHOrO BpemeHE y J[MP "KyGam:" cocramiger |
0,90...0,92, y "“llwenpa* - 0,9, y "Pperara" - 0,92, xosjferment |
CILIyATAINOHHOrO BpeMeHN cooTBercreemeo 0,75...0,82; 0,80 = 0,90

B mpomecce MOHTANA ® OKCOAVATAIMNE MANNHH BHARIGHE DAJ KOH-
CTPYRTEEHHX HEAOCTATHOB H HeKAYeCTBEHHOe HSI'OTOBIGHN® YSJOB M
retanell. Hadauaxocs HeCOOTBETCTEME YRIOB K Jeramefl geprexau,
RENPOYHOCTH CBAPHEX COSJEHOHEH, CMemMeHEe E OTCyTCTEEe orBepcimll,
pasHOMEDHOCTEH KpeLIeHRA TAT HENHErO Mofca, OePeRoC MEK KpelLueHNs
KONeCHEX DeJyKTOPOB X T.J. B pesyasraTe STOr0 HPOHCXONENO HC-
xpERNeHEe (PepMH, HECOBIANEHHEe OCed Kojec TeJeKex.

Mamuen Bamycka 1982 roga (¢ samopckemu Bosmepamm 000I...
OOCTABRIADTCH YR C JAyTNeHHHME ¥3JIAMX. ,

~ Tax, BadumeERA 3a CHAHEEME B 3RCLIyarTamm B I982 r. xeyMd

manueame B [lamnomapckof odmacth, Tpems MammHEaM® B CaparoBcEOR
odmacTE B omHoll mammaoR B I'pysunckoft CCP (rady.l) mosBosmum Ob-
pefiesET: KosjfEIEeHTH EX I'OTOBHOCTH. B MPOESBONCTBEEHHX YCHOEH-
Ax padoTH MmamEE oEM cocrammswr 0,87...0,95. Ommako Ea rocymap-
CTBEHHHX HCOHTAHEAX Mamwey JJMP "Kycame-M" » I982 r. ma [opomm-
crofl B Ixso-Yxpamscroff MAC nomyveEa HODMATHEHAS BEJIFIHHA EO08(
mEeHTa roroBEocTE Mamms (0,97).

CaejyeT NOMAraTh, YTo C HAKOILIGHHeM HABNECOB ¥ OOETA 3K
vamm MameE "KydaE:-M" B DPOESBOJCTBEHHHX YCJIOBHAX OyAeT Joc
HyTA HODMATHBHAS I'OTOBHOCTD MANNH.

CoECOE HCOOAL30BAHHOK JHMTeDATYDH

I. Kmproas D.K. m ap. PoRoMeHmAINE OO YyUPABIGHED KAYOCTBOM
MEXAHNSEDOBAHENX pador. Mmmce, I976.

2. Empommmos B.II. = xp. NoxomeEme 00 OPraHESAIEHE H DODANKe
padoT Mo MOETAXy ¥ BBOjy B skciayarammo SIMP "KyCams" m "Ky-
dam-M". M., 1982.

3. Dpeper B.I. x xp. BpemenEde THNOBHE HODMH BpOMeHM Ha
TOXHNYEeCKOe OOCAyXNBAHES JoxnepaxsHol mamwew “Kydams™. M.,
IS62.

-
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JIK 63I.347.221.1.004.67 C.M.laeman, RaHN.TeXH.HayX,
H.A.Haraoms, max.
( BHIAMTTI)

OBOCHOBAHME HOMEHKNATYPH SANACHHX Y3IOB M JETAXEN
I KAIMTANEHOT'O PEMOHTA JONIEBANBHOR
MAIMHH "3PETAT"

: B BacTOosmee BpeMd B CEJBCKOM X03AfloTBe HACYNTHBAETCH CBRLme

II TheAY nomneBambHEX Memms "®perar”, OmEAKC exeromHad DOTPEGHOCTS
B HEX IIOUTH BIBOE DDEBHMAEST NOCTABKY. B TO me Bpems B XI naATEieT:e
EOUIXO3H H COBXOSH JONKHH EMeTh mopdAnka I4 Thc. "@peraros”. Hacry-
RN CPOK CNHCAHRA MamEH Bumycka I97I-I973 rr., orpadoTeasmmx CpOR
CAyx0H, - YOTAHOBNGHHHE TEXHRYSCKEME yCAOBRAME TV-23.2,636-71 (IO zer).
USeBEIHO, YTO OOecneveHMe CENLCKOTO XO03AMCTBA TAKIME MANRHAME MOEET
CHTH OCYWMECTBJBHO 3a CYeT DACHNDEHEA NPON3BONCTEA RN NDORIGHES
CPORA HX CJyROH., OmHaRO DACHEDETE OUbeMH NPOESBONCTBA STHX MANKH
B dmxafimee BpeMT He IpPeACTABIAETCS BOSMOXHEM,

Kax QDOEASANN NPAKTHEA SKCIIYATAIME, DPeSyAbTaTH PeCypDCHHX HCIu-
TaHER E olcaejoBaEHNe TEXHEYECKOIO COCTOAHER oxoxo 600 "@peraron”,
 OTPACOTABNEX CPOX CAyx(H, DABHME RN IpEGERanmEfcH X NECATH I'0-
(&M, pecypc GasoBux ysumos (pasa Tesexxm, BoFompoBOnAmER TpydOmpo-
S0f, TPOCOBAA ONOPA H Xp.) NpeBHmAST YCTAHOBNEHHNE CDOE CAVEGH &
B0aTOMy LesecooCpasno mocye IO yeT srCIIyaTalME TPOESBONATE KANHE-
famENl pemonT, EcTecTEeHHO, NpoLieHEe CPDOKA CIYXOH OPHBEEET X yBe-
B IEDEe THECJA YCTAPEBANNEX MAmNH ¥ NOTpeSyeT YBEAEYeHES
SacrTell 114 TEKymMErO DEMONTA TAKEX MANNH, HOOGXOMAMO IDH KANMTAILHOM
PEMOHTE® NDECIESATH HANEXHOCTH OTPEMOHTHDOBERHO# Mammil R HANEXHOC-
HoBOR.

Ilpx ompepmexeHER pamEoHamsEof Homemxuaryps SHI Aui KanNTATLEO-
0 DeMOHTa BCE YN K merank "@perara" ORIN CTPYINEPOBAHE IO HAH-
doIee XapaxTePHEM NDNSEARAM NOTEDE padorocnocodsoctE (radn. I, paEc.I).
BaR BE;EO H3 TAOMETH I, ySuu H NETAIN EMEDT DECyPCH, SABECANEEe OT
PASIVHEX ODETRH E yonoBml., Tak,ysmom m neramefl, mogsepmemEHEX pas-

-Mu.Wmmwmmm B
opEdumsrrexsHo 7200 xr (0.2 x 3, radn,I). MeeeTcE oTEOCKTENt-
MHOTO y3J0B E zeTaiefl, momsepmeHENM: BOSNeROTEED ROPpOSEE -

1



Puc.l. Pacmpememerse yauoB E jgeraneft M "®perar” mo xa-
p?xﬂg?m OpPH3HAKAM OOTepH padoToCHOCOOSHOCTH:
nﬁ - COOTBETCTBEHHO IO MACCe H nrmmi

a
L...6 - HOMepa COOTBETCTBYINMX I'DyIO

1492 wr. 71 HAMMCHODAHMS OPMEHTHDOBOuUHON! cTomvocTEn 2200 pyd. ®
maccolt oromo 1030 xr. SmaumremsHy® uacTk (no macce oxomo 5020 xr
g croimocTi 2630 pyd.) COCTARMANT y3AH A NETANE, PECYPC KOTODHX
B OCHOBHOM 3&BHCHT OT BO3IefiCTBHA paS/MYHHX KIMMATHYECKNX yCJopki
IKCIUlyaTaI MammH - 524 wr. 56 Hammenosammit (n.I, Ttadr.I).
Tadmma 1

T'pymimrpopeHpe y3J0B It jgerateil moxnepansHoll mammmm "®perar”

10 HagooNee XAPAKTEeDHHM NPH3HAKAM HOTepH pacoTo-
CIHOCOOHOCTH

HaumeHoBaHRe TpYyIOH Kommyeor—  'lcio ya- ﬂpﬂEH“l'.._E.— Opaamlpn
BO HaHMe- JIOB M Jie- pOBOYHAA BOYHAA CT

HoBaHwH Taneli,mT. Macca,Kkr MOCTh, DY
Y2I0B B Je-
—— raneil, o, e .

I. Yam # neram c pe-
CYDCOM, He 3aBHCHumM
0T B n-
HH maiy (crolira

R ml ™ |
%Z IIE’HIEf.anM o i ST 524 5020 2630

2. JaJm H JeTans C IEET
CYpCOM, SABHCIMM
H:Fpa.ﬁowmuamm(m-



—

1 2 3 4 4l =t
0 NoB0pOTHOE
ﬂI. 030, TpyoH, M-H
X S iy el 227 4300 3100

3. Yum # neram c pe-

HHe TDPYOH # T.IH.) 23 473 170 900

g e TpO-
oH, MYHTH i 71 1492 1030 2200
Epnne:me aanemns (God-

Th, BEHTH, railre, wmafton) 62 7335 I70 330

Vcxonsi M3 BHIEESJIORSHROTO, B HOMeHRIATYDY M nii KANXTANBHOIO
PEMOHTA BRIDYEHH Y3k ¥ NeTAMH, PecyYPC KOTOPHX HE TpeBHmaeT NOJHOIO
pecypca MANHE IO CNHCAHMR D NpOLNSHHOM Cpoke cuyxdu (oxomo

I8 THC.4); nNonBEepEEHILEC CTAPEHED K RODPO3ME; HMEXWHMEe B NDAKTHKE
BRCIULY aTalA chaydaliine W asapEiiEye NoJOMKE H JedopMalgE, & TAKEe
 BHXOINAe H3 CTPOA BO BpeMi pasCopONHO-COODOYHHX pacoT H yCTaHaBJH-
BaeMHe ITDE MOMeDHMS2UVHH MSHEHH, 3
: Ha OCHOBSHME PecypCHHX EOmuTaRRR B mocaenopasmit I97I-ISB2 I,
0l OoNpereNelll PeCYPCH yadoB M meraneft noxnesansHoff Mammmu “(perer”
pa.mmmﬂﬁ ysnoB ® neraneit ¢ pecypcos no I0 ® or I0 mo

20 THC.4), XApaKTeDMCTHERE DACCEMBAHEA KOTOPHX NOCTATOYHO YIAOBJIETBO—
DPETENEHO OMCHBAKTCSA SAKOHOM HOPMENLHOIO PACHPENSNEHHA, XapaKTe DHC-
THKE DACCEHBERAA OCTANBHHX Y3JOB M JeTanell ONRCHBANTCE 3AKOHOM pac—
moepescrnsd Befioymna (radn.2, pEe.2 2 3).

Tar, cpox cay=ow mo I0 mer mpe  ce3omHoff sarpyske I000 v mme-
T Yy ¥ jeTank 39 HauMeHopamkl B xomrecTse 704 WT. ODEEHTADOBOY-
cromocTsp 1300 pyd. = maccolt mopiaka 240 X, OROJO NOSIOREHM
 KpenexHEX M IMOOTEX CTAHJADTHHX Kanesuil ¥ SHAUETONBHAT TACTH YIJIOB
£ jeranefl c MepeMEHHHM 10 LIMHEG MAINHE PecypcoM OpEEeETEpoBOvHOR

i
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Puc.2. PacnpejesesEe ysioB = nnr:{an "®peraT” B 3a-
|
- 2

ENCHMOCTE OT EX pecypoa:
HO IO MACCe M CTOHMOCTH;

OTBETCTEYDNEX IDyII

0) = COOTBEeTCTHOH-
7 = 0003HAYEHHA CO-

cropmocThl okouo 1100 pyd. m macco#f nopamza 1000 xr. Cpor caymcu
or I0 no 20 yeT MMeDT YU H jNeTann 27 HamMeHoBanmll B xoumruecThe
476 mr. opmeRTHpoBOYHOR croMMOCTED orouo IIO0 pyd. M maccolt &
300 kT, a Taxee HEKOTODHe KpeNexHHe M CTaHNADTHHE MoNe i, YSJIH i
NeTaMH ¢ NMepeMeHHHEM N0 IIHMHEe MAINHH DecypcoM OpHeHTHPOBOMHON CTom—
mocTED orono 900 pyd. m maccoid nopamxa 800 xr.

Hpome TOro, INOBONEHO MHOTO Y3JOB H nertanell no mwmee mammEy
mMenT mepemeHHN! pecype (pic.4). [paxTHyeckH BCe YV3JIH X NETANE NOC
Jexrell rexexxm mMenT pecypc Ho I0 THc.u. Veesmuemme pecypea IIpoK
IAT IO Mepe NpHCUDReHHA K RenoxprxHoli onope. Ha mepmoft Tesexxe pe-
cypc CoNBMAHCTBA yamoB H netane#f npersmaer 20 THe. 4.

Tadmma 2
Tpymmepopanse y3aos K neranell "$perara" mo pecypey

HapveHopanpe rpymm  Pecype (B rpa- Komm- Umcsmo Opmes-
gmnmpu-ﬂcrﬁ;m THD.
HOCTBD o.=0,8), HoBammit ye¥, iv

THC.H Yaxos T .
———E‘——n—.——
I 2 3 4 0

—
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lipogomzenue Tadn, 2

cypcom go I0 Tuc.u 4,49<8,75<I3,00 39 704 <40 . I300

foI: X Maasx o po-
et I1,23<14,83<I8,43 27 476 300 IIOO

. JOumi ¥ JeTamm ¢ pe- 23,6B<I0I,92<199,62 II0 IS36 9980 6430
cypcoM cBume 20 THC.W

o ™
rafivg) } 5,02<14,35¢25,09  3I 4802

I50 210
liaitdu 32,74769,16<105,57 17 2112 I0 20
Jpyrre craEmApTHHEe
mg e 2,9I<I3,87¢24,69 IS 421 I0 100
L ?mnnagﬂm ¢ Ie- |
PeMEHHEM N0 AMHHE
Ol
e 3,5¢ 608 Car08
Cpe it
4,67<12,52<2I,49 46 I07I 2900 3I00
‘Maxc sl

I1,45<64,8<136,78 -

_==—J—__
20 &0 60 a0 00 120 fal M0 {80 200
Pecupe T, muic y

ma PYEEINE [LIOTHOCTE BEPOATHOCTE TEODe

THYeCEEX SaKoH
E-Mlﬂ“ﬂ“mallfﬂﬂnﬂ' !'

:mﬁmﬁl or 10 20 %mt,_ﬁw
6 - nﬁlmnmmmzﬁa.t :
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Mnornuocmes
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PEc.4. PacipelelcHNe NeDEMeHHHX [0 IINEEe MANNHH

B: 1,3 = H Be
Foc emminspacyboon | S by 2
ﬁgm ILIGTHOCTE BEDOATHOCTE TEODETHYeC-

I|
KEX SaKOHOB DACcHOpPefieleHRA DecypCoB i

OmEaxo 3HAUATEJEHAA JacTh (KAK MO Macce TaKk A N0 CTOAMOCTH)
yaaoB # jmeraneli mweer pecypc cBuwe 20 jeT. TeM He MeHee 9acTh Ta-—
KAX Y2JIOB H jeTarneil, MMenmad NMOBPEENSHAA NOCNE ABADHHHEX NOJOMOR
MamMHH E [0 JPyTHM IODFYEHAM, TAKKe TpeoyeT SamMéHH IDR HKANRTAIBEHOM
moHTe, Tak, Hanpamep, UpH aBapmiEEX nojgomkax 2a IC JeT skcmwiyar
IMEDT NOEDeXIEHHEA: TPYyOH - oxomo I4, TpocH - I0, pamu Tenexex
I0, TpocoBue omOpH — IS5 % H xp. ¥ Mamex padoTammExX HA IBYX NO3H
IAAX, NOpE TPAHCHOPTEPOBKE ¢ ONHOR NOSHIME Ha JPYIYyD HOBpexnaeTcs
oxono 40 % meranefi HemomBmxHOR omopu (mosiosH, memd, cTofki).

Ha OCHOBGHEE EHNEHSJOEEHHOTO ompezeseH mommmexr SHII
i1 MPOBENeHNs KaNNTANRHOTO PeMOHTA NOEIeBANEHHX MaWH "Pperar”,
woTopH#t comepxaT I23 HANMEHOBAHEA Y2JOB B jerarefl OpHEHTHDOBOYHON
cToEMoCTED OO0 6500 pyd. m Maccolt mpesepxo 3600 xr. P jaunHeill-
meM IO MEpe yTOYMEeHHA (ParTAYecKON0 pecypca yauoB H meraned, HaKon
JIeHAA OIHT& KANRTAILHEX PEeMOHTOB, COBE[EHCTBOB&HHA TEXHOJIOTHH pa-‘
MOHTA peROMeHIyemuil xoMmmwtexT SHMI GymeT RODPERTEDOBATHCA. |

76



JIK 63I.347.221.21:532 C.C.CaBymkeH, KAaMJ.TeXH.HayK,
C.E.Xpoxs, HEX.,
T.M.Hekpacora, EHX.,
U.A.BoGpop, HHX,
(BHVVM=TII)

., TMIPABIMYECKME MCCIELOEAHMA BOJIOMPOBOIANMX
JIEMEHTOB JIOEJEBANEHON MAIMHH "KOJIOMEHKA-IOO"

BomompoBomAmAaa CHCTEMa MHOTOONOPEOR noxpgemanbHo# namum: Qpor-
raxsgoro Jefcrema "Komomemka-IO0" (pEc.l) cocTORT HS DONCOeMEER-
TeasHof vacTE, BRApYammell IEADAHT, KONOHKY, KOJEHC, TeJecKomE-
9eCKEE TpyOOODOBOX, SANBEXKY C SJEeKTDOODEBONOM, TPyOOODOBOR C
KQIEHOM H MAPOEHM COejEHeHHeM, WAPDHWpHHH IByx3BeHHHE TpydompoBoj
¢ COeJMHEHHMAMM.H NOKNEBOTO HoAca, NpejcTaBaAmuerc cololt Tpydo-
gpoeox, ( @ =177,8xI,9 MM) ¢ MAPOBHME COEIMHOHMAME ¥ LEYME KOHCO-
JAME, HA KOTOpPOM KpemdATCA JoXjeBasbHHEe amunapaTti TRoa "Cernepo-
B0 xoxeco"™ . HecuenopaHEs TIEIPABANYECKEX IApaMeTPOB
"KomomMeHERE" B ee y3J0B OpPOBOJENECH HA CHOEOMANBHHX CTEHJAX, BRID-
SANNEYX OONBONANME TPyJoOpOBONH, GAKk MOCTOAHHOTO YDOBHA, OOI38M-
HHif pesepEyap IAA BoJH, HACOCHO-CHJIOBoe 00ODYAOBAHEE H H3MEeDH-
TeNbHHE OpEOOpH, H B OOMEBHX YCNOBRAX.

B mpomecce mccmenoBaHEll oOpelefdiECch IKepreTHYecKEe 3aTpa-
TH IpE OPOXOXNEHEE BONH Yepes OCEOBHNHE BOXONPOBOAANMEe Y3IN K
PHEMOHTH MEBNNEHH: BojgosadopEul ysex » mnexmom (pme.I),
DADOBHe CoeEHeHMsA depM, NoxueBanbHHE annapar TEna "CerrepoBo
EoJeco” ¥ HacANIKM. :

[lo ofmempEaATOR MeTOIEEE [I] oOpejesANECEH OOTEPH HAaOopa.

KosdduneeHT MeCTHOrO COODOTERIESHRA paccuETHBANCA OO0 dop-

uyze 2
l=aby e o (1)

Q
rme A H,, - movepm mamopa B mccrelyeuom yame, m; V=5 - cro-

pocth moroxa,u/c; (@ - pacxox BomH, m/c; @ - miomams mome-
PeYHOr0 CEYeHMA, IO OTHOWEHHD K KOTODOMYy pacCHUmTHBaeTcA KoaddE-
MESHT MECTHOI'O CONPOTERNEHET,

B radmme I opEeonaTes SEAYEHERA KO(IEIMEHTOE MECTHOI'O CO-
. OpOTHRIeNER [ , OOAYYEHHNe [0 JAHHEM HCCHeNOBAHEA, moTepk HANO-
pa AH B yasax MAIFHH H EX ODOOEETHO® COOTHOMEHHE.

F
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Tadmma I
Sravernd KRoPOMIMEHTOR MECTHHX COMNPOTHENSHHE B NOo-
Teph Bamopa B BojompoBonamEx yaaax "Komomemmm-I0O0"

HamMeHOBAHNE ¥3JIOB AH mpe @ =100 a/c

2 3JeMeHTOB { s %
Bomosadopeuit y3ex B coope 12,13 10,0 100
KomoExa ¢ IEIpaHTOM 8,93 7.4 74
TeneckomeeckE® TPyOOOpPOBOL, 1,82 I,5 16
Hlapopoe coeNEHEHRE 0,I7 0,I5 1,5
Sagremxka dy =200 M 0,30 0,16 1,6
[Ipoume norTepr - 0,80 8,0

llo mONyYeHHNM SHAYOHESM KosjpumMenToB & paccuHTaEm B
DOCTPOGHH Ipafik SABNCHMOCTH [OOTeph HAINODA OT DACXONA IIA Bume-
BASBAHHNY YSJOB ¥ smemesToB (pEc.2), Kar BEEHO 3 IDHBEJSHEEX
JAHHHX OO pacOpefiefleHED IOTeph EANODA B HCCJAGNYOMHX Y3JAX, I'Ei-

Ah.m 7
9
8
( 2
7 |
o
5
3 !
3
2 3
{ —
9 5

50 60 70 80 90 @, n/c

Prc.2. SaBECEMOCTE IO l- HAODODA OT nmn-
?mimaﬁﬁ?wmém E ;
aakunne Dy =200

POBHX COOIEHOHEAX; 5 -




paRIMYecKE HecOBepmeHHOHN ABIAGTCA HOHCTDYKUHA ROJNOHKE C I'RIpaH-
TOM, Ha KOTOPYD OpEXoIETCA 74 % BCcex sartpar oHeprEm (moTeps ma-
nopa) HA OPEONOJEHMEe CHJ CONDOTHRNEGHRA NDE NPOXOXASHEE MOTOKA
BOJH Wepe3 Bojo3adopHull ysexm B cdope.

HecnenopanEd JNOXNeBANEEOrO ANNADATA BRANYAIE OOpejeleHEe
KosjfmmeHTOR pacxola NCKNeBANBHHX HACANOK, ANNAPATA B IENOM H
RopfEIReHTa MECTHOI'O cunpﬂm[z] . Bexmwgmna xoadfEmmeRTa

pacxaonma ﬁf onpeledAanachk mo fopMyae

P S : (2)

W 1{2?:‘:

rie § - DAaCXOA HACANKN NN ANmApaTa, M /c; W - MICWANS
CeYeHHA OTBEDCTHA MCTEYeHMS, M; A - HANOD HA BXONE B HACANKY
WIE ANOADAT, M.

JaMepH JHAEMeTDOB COM JOXNeBANbHHX aANIapaToBP OHORASANE, 9TO
OTHEOHEHHA OT CTAHJADTHOrO pasMepa B cpejHeM cocrammm 0,7 %
(max 2,4 %), oo mwiomams cevesms - £I,3 ¢ (max4,9 4).

YURTHEAA COOTHOmEHH 2

$- AR -E..(i) ; (3)
Y uow,2gh w; \d,
rae §,,Ww,, d, - napaMeTpH, OTHOCANEECST K SaMEDOHHHM, & He K
crammaprEmM; d - JHaMETp COMNA HACANEN, MOXHO CKASATH, YTO
RJIOHGHH® DECXON0B OTHEJBHHNX AINADATOB H3-3a HECOOTBOTCTBES JHA-
MOTPOE CONN CTAHNADTHHM, TAKES COCTABET B cpejzed =I,3 %, mm
0,066 a/c (max po 0,24 x/c). PesyabraTd Oy ONpejeNsEmD Kosdfn-
i

QEEHTOB pacxosa A4 , HCOHNTAHHHEX NOXNGBANLHKX HACANOK, M Cpej-
HEE® BOJYHEH M op HPeACTARNGHH B TAGN.Z.
radn.2. Tadmana 2
SHAYEHERA Ro>{MIEeHTOB pDACXOJA NOXNEBANLHHX
HACAJIOK ¢ JoxRooGpasHuM JefuiexTopod IM "Koaxomemxa-I00"

¥ RecajKE d, ep, M KMep
NM RN
2 11,5 11,683 0,894
7 11,5 11,513 0,907 0,900
I7 - 12,0 11,793 0,861
' ' ' 0,868
20 12,0 12,120 0,876
a1 12,5 12,355 0,889
' ’ ’ 0,907
37 12,5 12,798 0,925



Cpeunad BesmIMEA Kos(iMIMeHTA DACXONA OO BCEM HACEJIKAM
Hep =0,891, T.e. HEEe SaNOEeHHOro B pacdere mammen M =0,92,
YTO JAeT CHUREHNe pacxoja ammaparoB Ba 3 %. Ha pEc.3, NpEBOIAT-
cd pacxoNHO-HANODHHE XADAKTEDHCTHEE HACAJIOK, NOMyYeHHHe IpH
HCMHTAHEAX.

[loreps Hamopa B JNOXNEBANBHOM ANNADATE E EI'0 PACXONHO-HANOD-
HAA XADAKTEDHCTHRE ONPEReAANRChH ONHOBDEMEHHO HA CHEIHANBHOM
CTEeHJ®S .

KoadfeEeHT MECTHOr0 CONDOTHEIGHEA NOXNSBANBHOTO alnapaTa
muna "CermepoBo Kozeco", paccumraHEuit mo gopuyae (1), paBeH
17,08, OTHOCHTCA K CeYEeHND COOJEERTENBHOr0 I'MUKOT0O TPYyOOOpPOBO-
Ia, BHYTpeHHEE IMameTp KOTODOTO paBeH 62 mM.

KospfmmmeeHT pacxola JOEJeBANHHOT'O ANIADATA PACCYNTHBAICA
no fopuyne (2), B RoTopoff () - CcymsapEAs OAOMANE BEXOMHOTO
CeveHNA NBYX JOENEBANHHMX Hacamor, H - HANOD HAa BXOEE BOJH B
yael JOKIEBANBHOr'C ammapara. CpemHee sHavenMe KoadjmmmeHTR pac-
T0IA AOXNeBANBHOrO almapara cocrasmao 0,859,

PesyasTaTH EccaejoRaHmit moxnesambEore ammapara M "Komo-
meERa-I00" npecTaBneHHd IpafEvecK® B BENe saEMcEMocTell moTeps
magope or pacxoma AH = f(Q) = pacxomro-samopHolt xaparTepic—
mxe O 'f(”) (prc.4).

H.m
45
40

35
J0

25
20

15
10

|

|
1,2 1,6 20 24 28 @, n/c

Prc.3. Pm::m—m 6 XADpaE Elﬂ!!!l mnﬂ.:@&?ﬂ
J8 E -I%HE MM: 2 - HIE —!pd uIE 5 M
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H.m 3 ahm
30 ' 5.0

20 f—_r-" 20 2
10 = 1.0
3,0 4,0 50 0,4
qﬁf;:vcﬂ:' db

Pmc.4. ﬂmﬂm‘"’fﬁ'ﬁm nmitapa'r THIA 'ﬂargap}??ﬂ m%r::ﬂ" ;Ifﬂﬁ
JomeEra-100": a smcmg:ﬁ - - - =
2 d =12,0 ma, 3 - =I12,5 mm '] 4 - 3ABECEMOCTS

-.ah = ¥eajx dﬁ - OCHOBHHE Y3JH: 7S [IpOBOK;
2 - pesSHHOBOTEAHEBHH DyRa®B; 3 - IOBOPO MEXSHESM ;
4 - Hacalxa

legpasmdeckue EccxenoBaHmd "KomomemrmE-I00" B momeBux yo-
JOBRAX, B 3AIAYY KOTODHX BXOMENO ONpENeJeHEe PABHOMEDHOCTH pac—
IpeJleNIeHNA DACXOMA [0 JOKNEBOMy HOSCY MANNEH, ECCAGOBAHEE Mhe—
soMeTpEdeckofl JEEMR B OOTepE HAOOPA [0 BOROODOBORAMEMY HOACY
¥ B OTHEJHHHX ¥3JaX OpE pasiMYHHX HAMODAX HA THIpadTe, OPOBONHE-
much Ha GmcToll Boge B coEXose mM.Jmmrposa Komowesckoro paifora
MockoBCEOR OGMNACTH.

HecaenoBaHEA B OOJEBHX YCJHOBMAX OHJE OPOBEeEHH B IHANASOHE
HANOPOB B HAYANG NOKNEBOT0 HoAca mMammHy oT 32 ;o IS M, pacxox
MANEEH OpE 9TOM EsMemmics or 90,4 mo 61,6 n/c, cpemmmft yraoH
IOBEDXHOCTE 36MIH BACGAR BOJOMPOBOIAMEI'c IOACA HAXOMLICA B Opeie-
mx or 0,005 go 0,008. PamrHOMEpDEOCTH pacOpeieleHHA PACXONA OO
UMHe NOXJEBOT0 Hodca H DACcXO] MANFHH B HEeJOoM OOpejelamiCh
00BEMEO=-BECOEHM CHOCOGOM MO EARNOMY JNOENeBANBHOMY Aanmapary.

PaBHOMEDHOCTH pacOpejieJeHEs DacXola 0O LUEHE JOENeBOT'O
HOoACAE MAIMEH (OTHIOHEHEe DACXONA OTHENEHHX ANNADATOB OT BEJH -
HH CpeIHero PacXofia) COCTAaBISeT B cpefEeM =6 %, 9ro SBIAETCA
BIONHEe YAORISTBODETENBHHM IO YCAOBEAM AIDOTpeCoBAHEE.

PesyibTaTH EsMepeHEE pacopejeleHds HANOpa, OTMETOE MO-
PEPXHOCTE SEMI¥ H AHANMS paclpefleieHEd [(O0TeP: HANODa 00 JIIMHE
BOJONPOBONAMEr0 NOACA MANMEH NpEJICTABREEH HA DHEC,D H B radx. 3.
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. PacmpemexenEe BaO HS 2, 3) m o™MeTOR nO-
BODXHOCTH SOMIX oz l4, 0) na_.mmmm—
mamero mogea M "KomoweERa-

Tadmema 3
PacopenesqeHEEe HOTeDE HANODA OO JUEEe BOXNO-

mpoBopsmero moAca "Koxomerxe-I00"

¥yacrox Bo- AH ﬁ AH g AH AH
mero nosca D..ﬂ.ﬂ Q S: G..E% ,8 ’ 0,=71,6 * .;;ng_
‘};ﬂ. M C, M .'Ifﬂ. M .'fﬂ, M m

Hron—Hy 22,15 50,8 I7,05 51,7 15,69 5I,3 I5,0I 52,2 51,25

Hxoa=Hr 12,77 27,7 8,97 27,2 8,06 26,3 7,89 26,9 27,05
H; -Hy 10,08 23,1 8,08 24,5 7,63 24,9 7,12 24,3 24,20
Hi 21,45 49,2 15,95 48,3 14,91 48,7 14,29 48,8 48,75

lpemesamma: I. Hyp.~ BRNOD HA RoAoHKe, mpEEAT sa I00 %.

2. Hj § ~ =manop B tpydonpoeoxe max I...I0-2
OODAME .

3. @y - pacxonm mammmu, me ra.umﬂ na -
> Enulumnn ooBe G
NozesHult Eamop HA o0pasOBaHEe NORNA cocraBager = 49 £ or
HANOpA HA KOMOHEe, NOTEPH HANODA [0 BONONDOBOAAMOMY HOACY Mamy-
HH - 5I 9 ¥ pacnpefedApTCs TAEEM odpasoM, Wro 27 % mmeT HA HOX-
coeIMERTENEHO® yerpolictso ® 24 % Ea joxmenoff mosc.
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Amanms pachpejeleHMd [OOTePE HAIOpA IO JUIMHE BOXOOPOBOIA-
mero mofca HoxmeBaisHol mamrEE "KomoweHma-IOO" moxasueaer, 9ITO

ro yoerpolicTBA MANMEH, 9TO MOXeT OHTh JNOCTHI'HYyTO yBeJMYeHHEM Ii—
aMeTpa BONONPOBOMANEro TPYCONPOBONA ¥ yMeHEBmEHEeM TECAA (acoH-
mx merasefl (MeCTHHX CONDOTHEJNEHHE), yAyUmeHHeM KOHCTPYKIEE BO-
nosadopHolt xomonrm. IIpermsapuTeJbHHe pacdeTH MOKASHBANT, 4UTO
peaiEsalEs STEX KOHCTDYKTHBHHX DemeHE# IOSBOJMT CHESHTH HEOOX0-
manit HAmop HA TEIpaHTe HA I0-I2 M.

CIMCOEK HCHONb30BAHHOM JETepaTypH

I. Hayuso-TexuEgeckmil order mo Teme "[Mipammrieckue HCCIe-
[OBAHWA SJEMEETOB MONEBHOM TEXHEKE, ODOCETeXLHHX cerell m apua-
rypu". BHAMMeTII, Komomma, I982.

2, Arpockms W.H., Jmerpmes I.T., Mexazos O.H. Tegpanmka.
M.=ll., CHeprEa, 1964.

VIK 631.347.221.21:631.862:61 IliepemxoBa J.H., ®aHf.C.-X. HAYK
( BHVMM=TTI)

TVIVIEHMYECKAA OL[EHKA BHECEHWA EMBOTHOBONYECKMX
CTOKOB JORIEBANGHON MAIMHOM *KOIOMEHKA-IOO™

lpz BHECEHMM EMBOTHOBONYECKEX CTOKOB MONEPHMSHDOBAHHOH Mo~
peBanbHOR TexmmKoff A4 KARNOTO THOA MAIMEH HEOGXOMMMO YCTaHOBATH
CBOD CAHMTAPHO-SANMTHYD B0HYy. PasMepH CAHMTADHO-SANMTHHX 30H 38—
BHCHAT OT MHOI'EX JagTOopOB: COCTABA CTOKOB, THIOOR NOXNEBANBHHX ald-
apaToB, METEOPOJOrEYecKHX yCJoBER H T.X. CorNACHO HODMETHEBHEM
NoKyMeHTaM, JeficTEymamM B Hacrosmee Bpema (OHTNI7-BI), cammTap-
Ho-samuTHO# soHOff nnA HNANTEEeCTPYRHHX AMIADATOB CAeNyeT CIHTATEH
paccroaume 200 M, LA KOPOTRO- M cpemHecTpyHEHX - I00 M. OgEako,
KAK [TORASHBAET MPAKTHKA, OpejiaraeMse S0HH He orpaxawr jeficTEm-
TEJBHOCTE. |

B 1982 r. Ha opocHTesnbHOM cECcTeme baiyHMHCKOTO XMBOTHOBOX=- |
YecKoro Kodmiexca Mockopckoff o0macTH OpPOXOMEAa I'OCYNADCTBEHHHE
MCIOHTAHKS NoXIeBANbHAA MamwHA "Komomernma-I00™, OCHOBHEM HASHAYE-

B4



HEeM KOTOpOH fABIAeTCA BHeCEHEe [OATOTORNEHHHX XNBOTHOBOIHECHEX
cTorkos Croxm DaKyHEHCROTO EXBOTHOBORYECKOTO KOMILTERCA 34 BECh
nepHol, MCOHTAHAA HMEJM CJACOWENOYHYD PeaKUmD Cpejid, BJIAKHOCTD,
COOTBETCTEYMUY® TPeOooB! IMAM pasoTH memmmw (98,9-99,1 %). Ommako
QuegyeT OTMETETH, WTO NO KoHmeHTpawmm ACO;, Cl, wama u 7. 1.
(racxn.I) CTORE cAeyeT OTHECTH K CRIBHOKOHUSHTDHDOBAHHLM H Tpe-
CyouM OpE BHeCEHHE [0J] CeNBCROXOSHHCTBEeHHHEe KyJABTYDH pasCaBieHmd
qmicTol Bomolt B 2-5 pas. SHAMMTENBHO COJEpRAHME D NCXOAHOM HABO-
3e BemecTE, TpedymmEX IIA CBCero ORMCHAEHMA MOISKYJADHHI KECJIODPOXN.
. Tax, JKI (xummrgeckoe moTpedJenwe KECAODOJA) B ECXOMHHX CTOKAX

. COCTABRAO NODAMKA 5550 wmr/a 0,. Bucoroe MEXDOGHOE YHCJC CTOKOB
(46.107), mmsxutt xoms-murp (0,I-10717), mucoxmil FHEeKC SHTEPOKOK-
RKOB CEEIETENLCTEYDT O HOOOXOUMMOCTE OOYBEHHOrO cmocofa JOOYMCTKE.
Omnaxo HA NPOTAKEHER BCEr'c MepHolia MCCAeNOBAHMA B CTOKAX He 00-
HapyxeHU OATOrGHHHE MEKPOODIAHMAMH KMMeYHOH IDYIIMH.

Hayderne cocToAHMA aTMochepHOro BO3SIYXA NPE EHECEHHEE XEB. ™=
BoBojgeckmx cTorop "Komomemnxoft-IOU" moxasano, 9TO OPONCXONET 3ar-
pASHEeHHe [10 BCOM ESydAGMHM NOKA3ATeLMM (XEMIYecKoumy, OarTepDEAIE-
HOMY, OpraHojeuTEYecKoMy). Tax, 0O KOHUGHTDAINE AEMMEAKE 3arpas-
HeHHLM oxasaiock paccrToAnMe B 200 M OT MamMHH, e COleDEAHRE E€ro
KoJieGanock B mpegesax 1,2440,17 - 0,47:0,02 mr/m® (radn.2) =
mpeBumanc goHoBHe jaMEme B 4-1,5 pasa.

Tadmma 1

Xmvrgeckuit m dakTepRoNOrMYeCcKER COCTAB CTOKOB
EPyIHOTO pOraTolro cKOoTA LAKYHMHCKOIO EHBOTHO-
BOAYECKOI'0 KOMILIeKca

[Noxazare mmrg.%;_ T G o
THIHEG g3 orcrolimKa Ru-nox IL‘H "'h‘.o-
mm:mmm:n Kl JNOMEEEa=10
B i
A T = 2 3 | HEENE
pit 60 8,2 7.9
BnaxHOCTE, % 96 98,97-99,1 99,64
HCOy , wx/a 500 3623-4221,0 1732,0
Cl , wr/x 200 512,6-610,0 298,0
SO0, , wr/x 500 106,9-174,6 82,3
% oom., MT/a =90 509-540 204
A30T HMTDATOB, MT/J Corezs Caems




1 2 e 4
AzoT amMommitmuit, wmr/a 1500 250-339 108
doodop P05 , ur/x - 8I-270 40
Koomit A0, wr/a 290 1930-2000 513
HIKg, sr/x O, 2000 1600 100
XIK, wr/a O; 500 5550 I628
D Ry - 46,107 26-10°
Koum-THTp 3 0,I - 077  0,1-107°
Koum-RHEeXKC - = D
VWHIEKC BSHTEPOKKOKOB - 900 940

CaexyeT OTMETHTH, YTO MECTO [POBEJeHHS HCMHTAHEA pach
HO B 200=300 m or Kommiexrca ® B 20-30 M OT DOMEBHX mnsm—j
Jomi, Takoe pacOojiGEeHEEe OpONAEMOI'0 YYACTKA HAKNANHBAST OTHEYAT
HA EHTEHCHEHOCTH XMMWYECKOTO SAarpASHEHEA BO3Ayxa. Taxk, onpejex
HEE KOHIGHTDAINN AMMEAKA B aTMOCPEDHOM BOSNYXe JO HAYANA BHOCEHHS
crokoB (fon) morasanc, wro comepmamme A4, E B 2TOT MOMEHT
GHIO BHCORMM ¥ COCTABAANO ORomo 0,31 mr/m>. |

Mexoma w3 caoRMENAXCA OCCTOATENBCTB, [OPH ONpeNeNeHME CAHETA]
HO-3ANETHOR SOHM CpaEHeHFMe OOJYYeHHHX IAHHMX BeJgock He ¢ IIK, a
¢ forom. CorjiacHo aHAMN3y JAHHHX, CaHMTApHO-3amMTHOM 3soHo# mo xm
YeCKHMM MoKAasaTesdaM A MammeEl “"Konomenxa-IO0" caemyeT CYMTATH Da
croaade B 200-250 M.

Ws yumreparypu [ I | #3BecTHO, YTO ODONEHEE XWBOTHOBOXYECKNM]
CTOKAME NDEBOIET K 3ATDASHEHMD aTMOCepHOrc BO3NYXA HE TOALEKO am
MHAROM, HO B MEKpoopraHmsMamu. [lonyyeHHHE IAHHHE [OKASANE, YTO
darrepEM (OMY) mp BHeCEHNE XMBOTHOBONYECKEX cTOROB JM "Koxomes-
ka-[00" "meraT" BMeCTe ¢ KaNeJNbHHM ASpOSOXeM HAa paccrogEme IS0 m
(pme.I). Ha  Taxom Xe DACCTOAHME OOHADYXMBAMNCEH ¥ CAKTEDER I'DYI-
o Coli . lpepcraEMTeN® NATOreHHOR MERpofwiopd (9HTEDORORKH,
MAJIBMOHEJUIH, CTPENTOROKKE) BHARIORH HO OLm.

Taxad ofpasoM, KoJMMMeCTBeHHOE oNpeXexeHme OaKTepEaXbEOR 00—
CEMEHE!HOCTH M KMmedHO! [ANOYKE B aTMochepHOM  BOSAyXe MOKASAJO,
4YTO INMIeMAYECKH onacHoX 3oHOR nas oneHEEcemolf MaNMHH CclemyeT
CYMTary paccroaEEe B IS0-200 M.
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Puc.]. FarrepmassHoe 3arpasHeHme arTmocdepHOro
BO3JyXAa BHOCGHHME XKBOTHOBOXISCKEX
CTOKOB M "Konomenra-T00"

Hapagy ¢ Buvcroft KomueHTpanMell MIRDOODPTAaHWSMOB, MHIKHE HABO
npE AaHA’poCHOM X[AHeHMM ARMAeTCs MCTOMIMKOM BPOIHNX M XYDHO nax-
uymex rasop ( H,S5, MHy,C0, , wagon, ckatronr ® T.H.), KoTopue
Np¥ DHECEHMA CTOKOB INOMIEBAJNLHEMM MAIMIHAMM DACOPOUTDPAHAKTCA Ha
IHAYNTEeAbHHe paccTomHEs. Hcxoms B3 8Toro, OpH chHpejieNieHRR CaHETA
HC~3ANMTHOK 3oHH Jma Mmamred "KoxomeHEa-10U"™ DpAHATO BO BHEMAHEE
H 3T0 OOGCTOATEALCTBOC. :

Mpa sTOM UCXOIWIE M2 IPI'EGHHYeCKOrc TpeOOBAHWA 00 OTCYTCTHHEMN
B BOYIyXe MOCTOPOHHEX 3alAaXoB. YCTAHORIEHO, 4TO NANBHOCTE pac
paseHrs 3ancxa SABHECAT OT CRODOCTH BeTpa ¥ JooTHraer oopAmka J00-
400 M or padorapoel mammHu, O@Haxko cJeiyeT OTMeTMTEL, 9TO HA pacce
" mmM 400 M cnadull sanax BUARNAACA TONBKO NpH NOpEBax BeTpa 6-8 M/c
[losToMy soHolf nposBaeHis ycrolivmporo sanaxa cCleIyeT CUMTATHL Dac-
croanne 250-300 m (Tadn.3)

Odofman jamtHe XMMAYecKoro, OaxTepEalorEMdecEcl'c M opraEajel-
TEYECKOTO AHAJM34a, cadMTapHo-zamETHoM soHoll gua M "Komomenka-[00
clemyveT cUMTATH paccroAaHEe 200-300 M.
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Tadmma 3

JAMEHOCTD DACHPOCTpaHEeHHS 3anaxa B atMochepsoM
BOSIyXe ODH OPOMeHHE CTOKAME K[YOHOTC DOTATOTO
crora "Komomemma-IOO"

PiccroaHue oT JaTa onpeseieHnd
MEREEH, M 13.09. 14.09.
Mete JecKHe BEA
V H 4 V H r
8 56 14,8 =6 o7 13.8
ol + + + + + +
100 + 4+ 4+ + + +
<00 + + + +
JUU + + +
400 + -
500 = 2

Ipsvevasmme. V - cxopocts Betpa, M/c: H = oTHocHTeNBEAS Baam-
HocTs, %; ! - Temmeparypa Bosmyxa, °C: + + + -
CILIBHHI 3anmax; + + — cpefuuil samax: + - caacudt
sanax.

Ha OCHOBAHMH BHNOHIOMSHHOT'O MONHO CROJATE BHBOIN:

1. CToKR KOMIIeKca, HA KOTODHX NpoXomura memuTamms M “Koso-
Maiea~100", mo CaxTepHANLEHM MNOKA3ATENAM COOTBETCTEBYNT CAHMTADHHM
TpedopanmaM, (OTCYTCTEME NATONEHHHX MEKDOODIAHMAMOP M XM3HECHOCO0=
HMX AHI TedBMEETOB) . [lo XEMMEYECKOMY COCTABY CTOKE NpeACTABRIADT
OYOHP KOHIPHTPHDOBAHHYD MACCY,H OO3TOMYy TpPesymmym IDH OpOmMEeHHH
ciabHEOrO pastammeHmA (B 2-5 pas) wmcroll Boxail.

2. [lpa PHECEHME RNBOTHOBONYECKHX CTOKOB "Komomemra-I00" yo-
TRHOBIGHO, WTO OPOMCXOIMT 3ATPASHEHNE ATMOCHEDHOTO BOBJYXa AMMEA-
oM, CAXTEpHMAME M [0 OPPaHOIeNTHYSCKHM HORAsaTeNaM (sanaxy). Ilos-
TOMY BO M30eRAHMe SATPASHEHAA BO3AYXA HACONOHHHX MECT CAHMTADPHO=
samerHOM 30HOM Wi jaHHOl MamMEH CJe;yeT CUETATH paccTodEEme 200-
0 m. Hacamjerme JeCOSAlMTHHX INONOC, NO-EAIEMOMY, COKDATHT pe-
ROMEHIyeMHEl CAHETApHO-3amMTHHI paspuB.

3. BemepcTEMe HeGoubmoff caHMTApHO-SaNMTHOR SOHH [0 CPABHEHHD
¢ JPYTHEMH MBUMHAME TAROT'OC Ee HasHavemms "Komomemxa-I100" momert
OHTE pOKOMEHIOBAHA K SKCILU(yATAIEE HA EEBOTHOBOJYECHKEX CTORAX
B I'yCTOHAGceJeHHOK MecTHoCTH, Kakol aApmAercA Espomeitckas wacts CCCP.
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YIK 63I.347.312 I.E.Koanopa, MHHE.,
A.lL. Koanop, RaHI.TEXH.HS
( BHIAMeTII)

COBEPIIEHCTBOBAHME JORIEBAJNBHOI'O AMMAPATA "POCA-3"

B HacTosmee BpeMdA KAk B Hame#® cTpaHe, Tak E 32 pydemoM MEDPO—
KO TMpEMEHEHNEe HAIUM cpefHecTDyiHNe NOXIeBANLHHE AINIADATH C DEaK=
THEHHME JNONATKAMM, BHIOJNHADNEE (yHKIMD paclhuia CTPYyA HE OpESONa
JOXneBRANEHOTO anmaparTa. -

CamsuMe pacHpOCTPAHEHHNME OTCIYSCTBEHHHME ANMApaTaME sToft
IH, KOTODHME YKOMILIEKTOBHBANTCH MHOI'CONODHHE NOENEBANBHHE MAMAHH
"Jgemp", BHOBER CO3NABaEMAR NADORO3aEXBaTHAA MaimEa "Oka", CTAaIECHAD
HHE IOXIEeBANhHHE CHCTEeMH, KOMILIEKTH HPDETAIHOHHOIO OCOpPYACBAE
ABJADTCHA NORNEBANLHHE ammapaTH "Poca-3".

[IpaxTira SKCILyATAIMA BHABALA HENOCTATOYHYN CTAGHILHOCTE
NOBOPOTA CTBOJA CeDHHHO BHIYCHAEMHX NOXNSBANBHHX amiaparToB "Poca-3
YTO0 OTPHENATEJEHO CKASHBASETCHA HA RAYECTBE DaCUpeleJeHHEA NoXnd, KoHe
CTPYEIHA NOXNSBANBHOIY AIMADATA HyRLAeTCA B yayumeHEE. HeoOxoms-
MOCTL COBEDMEHCTEOBSHEA Aallapara NORTBeDRNaeTCHd BRINYSHHEM 3TANA
ero MOJEpHESAIE B CHCTEMy MammH,

B HacTosAmee Bpemd pacOTH N0 COBEPMEHCTBOBAHED NOXNEBANEHOTO
amuapara "Poca-3" B HalpABJEHEE HCIONB3OBSHEA KAaK JJIA TNOJHBA TAC—
Tolf Bomo#l, TaR H MONTOTOBJCHHHME RHBOTHOBONYECKEME CTOKAME OCYy—
mecTeaapT BI30T, BHIO "Pamyra", BHCXOM, ICKBE XK3,

FaspadoTan B ONpoCOBaHH HECKOIHKO BADMAHTOB JORIeBANEHHX
ammaparos TEna "Poca-3". [epsuil BapHanT JNOKNEBANLHOIO ANIEDETS
UpeJHasSHA4YeH LI MISHTOBHX MalliH, JUydleHHe KOHCTPYKIME HEIDaBJICHO
Ha YBEJMYeHHE NANBHOCTHE INOMETA CTPYH, CTBOJ BHIOJNHEH Y7 IHHEeHHEHM.
OCHOBHOE H BCIOMOTATENHHENe COIMA HANpEBmeHH mox yruow 30° x ropE-
3oHTy. BepxHee COIIO IOBEpHYTO K ocHOBHOMy Ha 3°, Ock BpameHma
mmmﬁmmnnummam JIVIOTHETENAbHNe mafioH
DOMEATH NPYERHOH,

Bropo#t BADHAHT NOXNEBAJNBLHOIO AINAPATA NPERHASHAYEH Ju1 (poH-
TANEHHX MaliH DOSEIHOHHOTO JeflcTBEd. YIyuneHHe €r0 KOHCTDYKIHHE He
PaBNEHO HA O0ecHeYeHHEe BHCOROTO rooffmimenTa sdferTAEHOr0O mOMHEA
E PABHOMEDHOCTHE BpameHEd. PacnonoxeHEe COI E EODOMHCJA BHIOIHEHO
TR Ee, KAk H B OepBOM BapEanTe. HixHee COINO SAPAYWEHO, CHEJSHU
HOBOE comiao nefuieRTOPHOT'O THIA HA EOpOy.e almapara. YILIOTHHTE E-—
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ue maitdy nomEAaTH NpyxEHOM.

Tpersfl BApESHT NOXNEBANEHOIO ANRADATA KPYTOBOTO B CEXTODHO—
ro neffcTREE ¢ yTooM BarmoHA crBONa 60, SATHYNEHHEM TDeTHEM OO~
JOM, YCTEHORNEHHEM HA RODIyce COIIOM AefueRTODHOIO THNA H IIOJRa~—
TiME TpyxEEOf YILIOTHRTENEHHME mafidamMm npemEAsSHAuYeH IuE pacoTH
HpE BeTpe.

OmpoGoBaHH BaDRARTH JOXNCBANREMX ammaparos “"Poca-3" ¢ yi-
JRHEHHEM B YROPOYeHHHM KODOMHCJAME, C DASANYHEME KOHCTDYETHBHHME
NONOIHEHEAME yrroTHeHEH. [IpoBejeHH HCCHENOBSHEA N0 BHARNSHND CHI
TPpEHEA B y3Jé BpameHEd IIpH HCOOUIGH3OBAHEE YILIOTHNTEeNEHHX mafld,
BUNOTHEHHHX H3 DASJMYHHX MATEDEANOB (pesmsH, roponmacra, NOJMSTH-
Anpa, OpOHSH).JDPEeKTHEHMM ABENOCH NONUPYXHHEBSHNE YILIOTHETCIHEEX
maftc.

HocnmenopaHms UPOBOMEMECEH EA GYHCTOR BOJNE B C BBEJBHEEM IDE-
wocell (pme.I.2). Ha OCHOBAHEN NCCEONOBAHER NAHH DOROMOEJNAINE IO
COBEPREHCTBOBAHED JoxneBansHOro amapara "Poca-3", xorTopHe BOI-
JONEHH B MONEPHEINPOBAHHOM almaparte.

OCHOBHHE Y3JH MOISDHESEDOBAHHOIO NOKISBAIBHOIY AIMADATA
"Poca-3" (pmc.I) HSTOTORNEHH JETHEEM IOJN NABNSHNEM, YTO IOIBOJIEIOD
CHESHTH METALIOEMROCTE. Macca NOXNeBANLHOTO AIMADATA YMEHLNeHA
ia 25 § mo cpaBHeHED ¢ cepHiHEM. JBEJWYeHO PACCTOAHEE MEXLY
OCHD NOBOPOTA CTBOJA H TOYKOR yIapa KOPOMHCIA O CTEQI. YILIOTHE-
rearHEe Baltdn §s @ropomnacTa ¥ PesHHH mommaTH npyxuHo#, IIpE mc-
MHTAHEAX NOEACBATRENR ammapar padoTAl OEARHO, (63 OCTAHOBOR.
lIpoo/ATeBHOCTs 000pOTa COCTHRIANA <-4 MAH B SABECHMOCTE OT
japEeEnA, PACKAYRE CTOSEA He HAAMIANOCH.

C nesen mcnoabscpaEnd Ha JIKH-80 mna nommsa MONCoTORIEHEHEME
MIBOTHOBOMHECKEME CTOKAME IONNeBANRHHEe AIMApPATH "Poca-3" mepeodo-
PYNOESHH B ONHEOCOIIOEHE: SAINYNEHH BOCOOMOTaTeJBHHE CONIA H yBeJH—
YeHA JVIHHA Jonarks. JopadoTka TAREX AIADATOE BEJACH B HANpABJIE-
IME YAYODeHHS I'EIPABNERE CTBOJNA OyTEM COSNAHEA OXHOSOILIOBOIO
wopmyca. B noxmesamsEoM amapare "Poca-300" (piEc.2) amsmmmesuft
MODIYC BHIIONHEH BOeJEHO CO CTBOJNOM, B XOTOpHE BBODAYMBABTCH RO—
HycH&A OpOoHSOBad Hacagra.

B noxpnesansHOM ammapare xomcTpyxmmm ICKB XK3 (pec.3) ¢ nessn
yIyImeHAd PABHOMETHOCTE BpameHNs UpEMeseHa | -odpasHas cepafinas
MOHEETA, DPeNATCTEyNmasd NPOHEKHOBEHED BOMNH B y3eJa bpameHnd, Bee-
JeHS MACIAHAA CMASKA Y3Ja BDANGEER, CHOCOOCTEyDNAd nuapHoR padore
TpymExcsa dacreff. Macca ROoXneBANEHOIO AIMAapaTA YReIERYEeHA TO CpaB—
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Puc.I. MogepHus¥puBadEHE IoxNeBATL-
anmapat "Poca-3"

rec 2. OmrocomnoBult mompe- ,
BaJTHHEH] am:aparl'EPnu |
ca-3Cr"

Puc. 3. eBaNbHH ammapar "Poe
m" HE%WP?H{E



NOIMD ¢ BHCHASBAHHHM MOIEDHESHDOBAHHHM AIMIADATOM MOYTH B JBa
pasa,

HonuTanEsa yCcOBepUEeHCTBOBAHHLX NOXNEBANEHHX ammaparTos "Poca-3"
o OnpelieNEHEN KAavecTBa NOXNA DPOBONEMECH COI'MIACHO METOHEREe, pas-
padorasHoff B BHIIO "Pamyra", ® OCTy 70.1I1.I-74 mpm cxopocTs Berpa
no 1,6 w/c, OdpadoTka ONNTOB HpoBOmAnach Ha 9BM "Hampm-3",

[[popenery pacueTH pacnpefeleHRs HHTEHCHBHOCTH NOENI BIOJE
payryca nefcTBRMA CpaBHMBAGMHX AIMApPATOR. Pe3yibTaTH HCCHenoBaHmd
IOKASHESNT HEROTOPHE OTJHNNEA NOKAsaTeleil HOBHX amnapaTop OT cepmi-
woro (pme.2,3).

Fagmyc neficTiaa MONePHESHDOBAHHOTO almapara C IHAMETPOM OC-
nopHoro comna I4 z IB s npa mapnenmax 0,35-0,55 Mla cocrasaser
Je&-44 MM; IONIEBATEHOIO AIMApaTa KOHCTPYRUME XK3 - 26-40 m oo
COILIOBOTQ AONNEeBANEHOTO amnapaTta "Poca-3CF" ¢ mmameTpoM comna
14 vy npr nasnenmax 0,25-0,45 Mla - 25-30 wm,

Cpepaa METEHCHBHOCTH JORIA MOJNEDHM3FDOBAHHOTO IOKEBAILHOTO
mmapara cocrapina 0,08-0,I0 md/MpH, JORNEBATEHOIO AMIApATA ROHCT-
pyrces XK3 - 0,095-0,128 , omiocommoporo amapara "Poca~3CY" -
0,09-0,IT au/nms.

H3 paccMaTpEBAEMOTO pachpeleeHdd HETEHCHBHOCTH JOMIE BIOJE
payryca nefCTBEA MONEPHEIADOBAHHOIO NOXIEBANEHOTO SINADATA Ipi
nasresux 0,45 Mila, cropocrs Berpa 0,3 M/c (puc.4) Bmmo, wro
MIUpA pacHpeneNendd MpaRiIMEasTCA K TpeyIeJsHoM.

lipopepra paBHOMEDHOCTH DACHDONENOHES AOENH ¢ H6DOKDHTHEM IDH
pacCTAHOBKS ammaparoB Do yruasm xsagpara ( @ = § = 1,42 R ) n pas-
HOCTODOHHEI'O TpeyroabEEka (ocHomamwe & = 1,73 / m mucorab=I,5R)
IoEasHBaeT EoMpiEnEeETH o(PeRTEBHOTO HOMNBA cooTBeTCTBeEHO 0,69 &=
0,82. B mepCcHeETHRe MMESTCS BOSMONHOCTH UDRGNMESHMS SINDH X Hie-—
AIEHOE - TPeyTONBHOR - JyToM MSMOHSHNA B JNONNEBANGEOM ANNADATe IE-
AMETPOB CPeNHEr0 H MANOIO OOILN.

Ips DouKBE ONHOCOILIOBHM JIOXIEBANLHHM 'ammaparoM "Poca-3CY" or-
MEHASTCH SEKOHOMEPHOCTE: HENONOJEBA ¥ CTofARa. JamsHelman popadoTka
KOHCTDYKUME HanpaplieHa HA DeleHHe sTOI'0 BONpoca,

JaHHHe N0 pacupejleleHAD NOXAA ONMHOTHHME NOXIEBATBHHME ANTA-—
paraMi HCIONB30BANHCE A ONpeJeJeHRs ROOIMIAEHTOR OUEHRE RayecT-
B4 JoXNA pasuvHEX MamEH. HosfduupmenTH spexr#EHOro moMEBa mpE Mo-
JeJEDOBAHHN pPACHpeNeJieHHA NOENA C NeDeKPHTEEM YCOBEIMEeHCTBOBAHHEME
JORNECANLHHME ANNADATAME NDAMEHETENEHO K NOXINSBANHHHM MAINHAM
“laemp”, “Oxa" E JKH-80 mpemcrapmesu » Tadn.I.
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Puc.4. PacnopeieueHne HHTEHCHBHOCTHE MOXEA BIOJD

eficT-
W: e =14 Mu; ﬂﬁgﬁ,g Mia; ﬂmvaﬁénﬁu%

Ha ocHOBAHEH BHINECKASSHHOI'O MOXHO CIEJIATH CJSIYNIHe BHBOJH:

HocnenopaHEs yOOBEDHEHCTBOBAHHHX NOXNEBATRHHX ANMAPATOB
"Poca=3" pasyEYHHX KOHCTDYKUER NOKAasam pasdoToCNnoCOCHOCTH o0pasnon
i OPABANBHOCTD HaMeYeHHEX myTefl no HX yAyYmeHHD.

MonepHASHpOBaHHE] noXuNeBaNbHEN AMMApaT NOKASAN CTACATEHOCTE
NPEmeHEd, NPONOIKHTENEHOCTE €T0 000pOTa COCTARENA 2-4 MMH  IpH
noenae 0,35-0,55 Mila, IIpe mapadoTke 326 YacoB IByX o0pasioB B
NOOHTATONEEOM O8Ee He SAfNRCHEDOBAEOC HE ONHOI'O OCTAHOBA. B Joxme-
MUBHOM AmmapaTe ROHCTPYEIEE XKS HaCamIaamos OCTAHOBH.

MeTATOEMKOCTE MOJEPHEINPOBSHHOTO JOXNEBATEHOIC AIMIADATA
"Poca-3" Mo cpaBHEeHHD ¢ cepuitHuM ymemRsmeHa Ha 25 ¥, 1m0 CpaBHEHED
¢ AMapaToOM KOHCTDYKIEE - Ha 50 %.

Koafengenr afpexTHEHOIO NOJMEBEAE NIDH MONSJNDOBELME pacHpeje-—
JOHEA NOXNA NON MOLEPHESHDOBAHHHM NOXNEBANLHHM anmaparod Ha JM
“lnemp" mpa cropocTs Berpa 0,2-1,65 m/c = pasmenus 0,35-0,45 Mila
cocrasnder 0,72-0,9,

HaamMeTpH KADENS NOENA yCOBEDHEHCTBOBAHHHX NOXIEBANBHHX All-
ApATOB COOTBETCTBYNT ATPOTEXHEYECHEM TPeCOBAHHAM,.
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AHANE3 SIp pacHmpefiefieHHA NOXIA BIOJE paneyca nelcTBHA HC-—
caenyeMix O0pasSLOB NORASHBAST, HECMOTDA HA NOPAsOTKH, eme Hemoc—
TATOYHYD PABHOMEDHOCTH H COXPAHEHEE HEHONOIHBA y CTOAKA OFHOCOIIO=
BOI'0 NOKNEBANLHOIO ammapara.

YIK 631.347.31:681.3 A.A.Krcrasos, MEX,,
I'. H.TasmaTop, MEHX,
{ BHIAM=TII)

ONPENEIEHVE OITVMANEHHX PACCTOAHVI MEXTY

JOKIEBATRHHMY AMIAPATAMH M IIOSHIDAT A KO-

JECHHX JOEIEBANEHHX TPYBOMPOBONOB MO KPH-
TEPH0 PABHOMEPHOCTH

Omuam g8 pBaxHelinrx faxTopoB, BUMADNMX HA SfPekRTHBEHOCTE ODO-
meHHA NOXNeBaHHEM, SBIAETCA DABHOME[HOCTH paclpefiefleHAs CJOH OCal=
KOB 1O mnomana nommea. [doreps ypoxad OT HEDABHOMEDHOIO NOJMBA IpA=
MO TPONOPUHOHANENE kosdbmrmenty HepasmomepsocTs [ I, 2 ]. llpm cos=
naddl HOBOE TEeXHHRE NDEXOMETCA HMeTHh B BALY, YT0, C OomHoif cropo-
HH, JOCTHEREHHE MIeANLHON DAEHOMEPHOCTH CONDAREHO C JONMOJHMTENHHH-
ME RANATATLHEME K SRCIyaTaEOHHMME 3aTpaTaMmi, & ¢ npyroit - orpa-
HIYEHO ATrPOTEXHAYECKEME TPEGOBAHEAME, TEXHOJOTMUSCRAME ‘OCOGEHHOC=
TAMA NMPOUECCa NOVIMBA KOEKDETHHM BANOM TEXHMKE K IDEPOIHO-XO03al-
CTBEHHHME YCJIOBMAME, |

CroxEOCTS BHOODS ONTEMANLEHON DACCTAHORKH NOXIEBANGHHX AlNIApa-
TOE H& KONECHOM NOXEeBaikHOM Tpydomposoze (KIT)  samwmuaercs
B OXHOBpEMEHHOM ydYeTe COMBNOrO Y@caa PARTOPOB, BIMADMEX HA paB~
HOMepPHOCTh. K EX 4ECIy OTHOCATCHA KOHCTPYKTHEHNEe (THI ammapaTos,
paccTOAHEE MeEIY TIHIPaHTaME, IaBJeHHMe Ha BXOfe B MAMHY H T.1H.)
# OpipomEse (Heympapndesmue) — CEOPOCTH M HANDABIEHHE BETPA OTHOCH=
TENHLHO OCH TpydompoBona., PemeHme 3Tof 3a7AYH MOXeT OMTH 3HAUATENHHO
YJCHOPEHO 84 CYeT NpEMeHEHEA MATEeMATHYeCKOI'0 MOojeaEpoBamms # OBM.,
ATpoTeXHNYECHEME TpeOOBAHHMAME Ha JOXISBANLHHE MallFHHE yCTaHABIHBA-~
OTCA HAFHE® I'DAHMITH DPABHOMEDHOCTH NoumBa: RosQummeHT sdberTEEHO-
ro nomea /,, = 0,7, xoafhunzenT HemocrarodHoro nomsa A, < 0,I5

[3].

Yrasamiie OApaAMeTPH JONXHH OJecOeYHPATHCA OpH BCEX DeXEMAX
GOTH H CROPOCTAX BeTPA, NPH YCIOBMN, YTO CPOJHAA NHTOHCEBHOCTE
If He JOJXXEA IpeBmaTth (1,35 su/MmH, T.e. /7 < 0,35 we/mmH.

96



llpa ompenefeHHEM paccTosHER mexny ammaparasst Ha KIT B mexny
IHIpAETaME OpPOCETeJhHOH CEeTH NOMCK MOEEeT MPOH3BOIMTHCH TOJBKO
npE EX OpAMOYTOJEHON paccTaHOBKe, TpHYeM OOMBEAA CTODOHA ITPAMO—
YyIOJIRHAKA JOJMHA COOTBETCTEOBATH DPACCTOAHND MEXIy THIDAHTAMH, JTO
cremyeT HS Pe3yJLTATOB MCCASNOBAMMA 38TDAT BPEMEHE ONeparopa Ha
TEXHONOTHYECKOE OOCHyREBAHNE. JBeJIMYeHEEe DACCTOAHEHR MeXIy I'Mi-
paHTaMA NO3BOJAET COKDATHTH: WACHO IEIDAHTOB HA opocHTeJsHOR ce-
TH, SATPATH BPeMeHE Ha TexHOJOTHdYeckroe odcaymupapge KT, DOE-ICATE
NPOMSEONATENEHOCTE TPYHA. lIpE 9TOM DABHOMEDHOCTH NOXNA OyneT sa-
BHECETh He TONBEKO OT CHOpDOCTH, EO M OT HANpDABNSHNA Berpa. Hawm-
XYMIEM, B CMHCJE BJMAHAA HA DABHOMEDHOCTH, Oyner w,
nepneHIEKyApHOe K OCH TPYyCONpOBOLA.

Hmpemmsmummmmumﬂrm
YYMTHBATH B CJAYYae NpEMEeHEHNA OJMHAKOBHX [0 padouuM NapameTpaM
armapaToB 1o Beell e KIT, YTo OHE padoTanT ¢ PasS/NYHHME HAmO-
pami Es-3a TMOTEpk N0 AAMHE TPyOONmpoBOZA.

TaymM oopasos, sanava HAXOEISHHT ONTHMANEHHX paccTOAHEE memy
AlmapaTaMd B IEIpaRTaME COCTOHET B HAXOXNEHHMM Taxoffi odnacTE, B
roTopoll codimenTcsA ArpOTEeXHHYeCKHe TpeOOBaHHA K MHTEHCHBHOCTH
I DABHOMEDHOCTH paclpeleneHHs JOXIA MDE BceX coveTaHEAX daxTopos,
HeCIATONPHATHO BJIMAKIEX HE pacupenefseHse Nomna.

[[ponect HAXOXINEHEA ONTHAMATHHHX paccTOAHEN Mexny ammaparas
KIT 2 NOSHUMAME MOXHO YKPYIHEHHO UPENCTABHTH B BHNE IBYyX aTa~
0B :

I. MarTemaTHYeCckoe MONECJNDOBS&HEEe pacHpellelIeHHA CNOA OCAIKOB
IpE padoTe COBOKYIHOCTH JOXNEDANBHEX AITAPATOR.

2. OnmpenesieH#e OGNACTH NONYCTEMHX DACCTAHOBOK, YIOBJAETBODAR-
X ATPOTPeCOBAHAAM, .

MaTemaTHuecKoe MONEJMPOBAHEE NOIBONAET, MCNOMLIYA MEHMMAILE—
Hy® AEDopMAIED (pesyisTarTH SKCOEDAMEHTOB HAX OJHEM IOXIEBANBHEM
ArmaparoM), C [AOCTATOYHON HAIeXHOCTHD IPOIHOSMPOBATH LAPAMETDH
pacnupejesieHAn NOKAS UDE DASHNYHEY YCIOBAAX DacOTH MAWWHH, He
pHderad X BHOYCKY XOPOTOCTOMIEX OSKCHEDEAMEHTANBHHX HATYDHHX OC-
PA3NOB, YTO B KOHEYHOM CYETE COKpamaeT SaTpPATH BPeMeHH H CpejcTs
Ha co3jaHEe M BHeNpeHwe HopOM TexHmEkE. PaspadoTaHHHEe DaHEEe Ma-
TeMATHYECHHE MONENE CHYXANN A I OCpadOTHE PEe3yILTATOB HCIHH-
TaHEl KIH OGNATANE HeHOCTATOTHHME BOSMOXHOCTAME NAH MOQEANDOBa~-
nea pompa KIT. B mpomecce padoTH Hal ATTODETMAME # HDOIDAMMAM
CWiH BHECEHH CJSIyDNEEe YCOBEDmEHCTBOBAHEA:



I. BosmoxHOCTE MONesEpOBaHMA "TecHMX" paccraHonox (o -gi ) ol

KOI'ZA HA SJEMEHTapHYD IUIONANKY NONajaeT noxub oT 16 ammapartos.
JT0 MOSBOJIAET DEAIA30BATH TaKoft NYTE NOCTHEEHMS BHCOROH paBHOMeD=
HOCTH, XaK ACNOJB30BaH#e "TecCHOR" DACCTAHORKE IPOCTHX M, KAK ]
CJAEICTEHE, MemeBHX NOXNEBANLHHEX AIMISDATOR.

<. BOSMOEHOCTH MONEJMDOBAHMA MSMEHEHHA HAIpaRNeHHs BeTpa,

3. Hcnombsopamme paBHOTOIHON NMpAMOYTONBHON CETRE HOXneMe-
DOB, B OTVIMMHE OT TpAMeHABmelics panee pangansHofl ceTnm,

4. JpesurieHEe OO0BEMAa HCXOMHI AHHMHX.

BHeceH Takme DAl USMEHEHHEN! B ATTODHTMH MHTEDNOUAIME # TOC
CHIT MACTOTHHX IpajEKoB, NOSBONANMHX YBEJMYETH CKODOCTE CYeTa
B 5-I0 pas.

C momomsn paspadoranmix nna 9BM "Hawpr-3" mporpamu mpomsBo-
ANTCA CYNEPHOIMLER CJOH JOKNA OT BCeX AMapaToB, HONIE OT KOTOPHX
TONANAET HE SNEMEHTADHYD IVIONANKY, 3aRM0YEHHYD MEXNY LByMd ammapa-
TaME C meyx nosmymil. OueHxa DABHOMEDHOCTH WNPOHSBOIMTCA B COOT-
BercTBiM ¢ OCTom 70.II.I-74, BumMcasnTes KOS(AUEEHTH sdhberTHnHO-
I'0, HEJOCTATOYHOI'O NOMMBA, YACTOTHHE TpadeEr M cTaTHCTEYECKHe XA-—
PAKTEPHCTHER DacmpejesieHdsd CJOA OCamKoB., Pacyeru xapaxrepHCTHER
NPOR3BONATCA KAK LIA HAEGOJCe HeCJATONPHATHIX Cay4yaep, Tak H 1A
PadoTH B HODMAIEHHX YCAOBASTX (MpH HOMMHATLHOM NABJIEHEN B Oes
BeTPa). FRasamune DACYeTH NMPOBONATCHA NDE KARIOM COYSTAHMN @

# b (paccrosmme wexny ammapavams KIT ¥ MeRLy nosmuim) mis
TPEX CAYYaeB: NDH Oe3BETPUH, BETED MAPAWNENLHO H NepOeHIKYIIp—
HO OCH TDYyCOIPOBOIA.

OcHonHHE norasaTexs (xosdpmmeHT ofDeXTHRHOIO NOJAEBA H

CpeJEAl MHTEHCHBHOCTH HNOXAA) HAHOCATCH HA TPaAfiX ¢ KOODIMHATAMK
@ m b . Io nomyvennoMy MHOXeCTBY TOVEK NDOROISITCA H3OJHAN
(umiEs ¢ pasmas A, , A, Pep )

Ha nmpepejeHHEX PACYHRAX HE NOKASAHH JIHERH Ken = 0,I5, Tax
FAX OHI LApT OoJee WMEDOKYD OGNACT: PAcCTAHOBOK, T.e. HE BIHADT
lid OKOHYATEJILHOE, HO YMEHBADLT  HAIMANHOCTE. Bume duio ykasaHo,
910 aad KIT 10CTATOTHO HCCJENOBATH NONOBMHY KBANDAHTA, HIOGDAKCH=~
HOI'O Ha DACYHKE, T.€. OTDAHMYETHCE OMIACTED, SANMNYEHHON MemTYy
ocko adumec u mpamot @ <4 , BiBOe coXpamas ofmEM pAcYeTOB.

lipsmimaan 2O BHEMAHEE , 9TO LIH pachpeleNieHEs NOmNA Oespasii-
HO, TPO NpEHMMaercd 8a @ H 0 , To Bropyn mosonmyy kagpanTa
MOXHO CYUHMTATL NONyYeHHOR IpE BeTpe NepNeHIMKYJIAPHOIY HANDARNEHAT,
M3 puc,l # 2 BayHa UPABANEHOCTD HTOTC NOIOXEHAA,
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HOI'0 NOVIMBA OT CTOAHMH] - aNMapaTaME H TEIDARTAME :

I - odmacTs nmﬁcmmnni :m amiepaTorR; ammapar "Po—
ca-3", H =35 M; Wmmmm-
ISpHEO K OCH myﬁm:rpomm cp =2 s

OdmacTE, OIrpaHFYeHHNe HSOMHEAMMA/,,>0,7 B Qo5 < 0,35 re/uem,
AN JAHEMX yomoBE# OyAyT ompenesdTs MHomecTso 2 u 0 , mpa xo-
TOPHX OYIyT BHIONHATECH ArpoTpeCOBAHEA K pAcCHpefeJeHdl ¥ HHTeH-
CHBHOCTE noxnd, McxomoRt (omrmsamsrol) paccTaHoprolf Oyner nepece-—
veHde odnacrefl, P ROTODHX BHUGMHADTCH AIPOTPECOBAHMA BO BCEM
IEanasose ycaoBEE padOoTH MANMHEH.
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16 18 20 22 24 26 28
Paccmonwue mencdy zudpaHmami, M

Puc.2. BapECEMOCTE cpejHell METEHCEBHOCTZ # KOS(DMIMEHTa S@berTHB—
'O OWMEBa OT PACCTOAHMM MERIy AMMADATAME E IHIDAHTAMI

- O(IACcTE ONT i pacCTSHOBME ANNADATOB; AmIapar "Po=

ca-3", H =35 M; =4,5 Ji/c; HampabBJeHAE BETDA BIOJE

TPy GOIPOBOJA; H::ﬂﬂzl'i c; ——— = H,y ;“'"""“-"P[-F.I-

[poanmcTpEpyeM 3T0 Ha nmpumepe (puc.I @ 2). OrrmMansHad
OGNEcTh MORET CHTH IONYYEHA IBOAKAM crocodoM (pme.3):

HaromenmeM pac.I Ha pEc.2 (wacTE b > a); 1

credanaes pac.] M 2 mo JmEEE 0 =0 B HamOMeRWeM TONOBMH

ApyT Ha EpyTa. !
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Prc.3. OGuacTh ONTHMANBHEY DACCTAHOBOK NOXNEBANBLHHX
ammapaTop Ha KJIT

B HeROTODHX COyqaAx Taxoff odnacTHE MOxeT H He OWTE, 2TO 03—
HeYaeT, 49TO Jammuit goxmeBansHuHEt ammapar He odechedmT Tpedyemoe
RAYeCTBO Ipomecca, B aToM cXyiae HeodXOoNEMO ANN yMEHENATH OGIACTH
NpEMeHeHHE” MANNAH, EIH SaMmeHETh JoXneBanbHHll ammapar dolee mnom-
O IHILAM .

OnmcamHas METOINMKA NpEMEHANACH UpH paspadsorxe KIT "Oka" =
NORASANA XODOUEEe CXONEMOCTH DeSYALTATOB MONENNPOBSHEA C 3RCHEDHE-
MCHTANBHLME TAHHEME.

B sawmieHHEE «OEHO OTMETHTE, YTO IpEMEeHeHEe NpeLIoxeHHON
METONMEN NOSBOJIeT NOBUCHTEH OCOCHOBEHHOCTE NDHHAMASMNX TEXHEIRC-
KEX pemeHH# # yCKRODHTEH Hpomecc cosjanEd Hopoft jommepansHON TexHHE-
K.



CnEcoX HCIONL3OBAHHOR JATEpATYDH

I. Bapses M. OmruMmsaisd PABHOMEDHOCTH NOEERa. — IMIpoTex—
HAKA B meamopaums, ISBI, % 6.

2. Meronmka oueHEE >JPeXTHEEHOCTE NOENEBPANBHHX MamEH. M.,
IHWIT3M B/0 "Comacemsxosrexumra", I975.

3. OCT 70.II.1-74. MameHu K YCTAHOBKE Joxuenankune. IIpor
H MeTomu menuranER. M., I977.

YIK 63I.674.5 B.W.Topomuedes, xaHjl.TexXH.H

B& JOEJA HCNOABSYDTCA SHAYEHAT CpeIHEKyOmYeCKEX NEaMeTPOB KANeab,
BHNAJAKNEX B Hauane, cepeiMHEe B KOHNE CTPYH, & TaKkme AX CpeJHeapi=
METEYECKAA BeJmYEHA, .

Jna odmefl oNEHEE KPyIHOCTE KANEJh, BHIAJANMEX N0 Beelt mromam
noJEB&, doJiee lEeJecoOCDASHO ONpeNeNAT: BMEeCTO cperHeapafweTHYeCcKOId
cpenHexyoruecrall nEamerTp, koTopull GOJEe JOCTOBEDHO XADARTEDHIYeT
CTPYETYDY HCKyCCTBEHHOI'O NOXNA B ero posneficree Ha nouny. [IpR pap-
HOMETHOM mAre DACCTAHOBKE NOMNEMEPOB H TOUEK SaMepa Kalesk eI'0 MOE=
HO BHYINCJETH 0O CJeiynumell 3apACHAMOCTIH:

V, 2V, +3Vsr ...+ 2 Vi

iV
o o e P AT 1 zVi
: \'Zd"fi/"%‘ V@t A st d

nE

3

roe I...J .+s Z = HOMEDA TOYUER aﬂmpnnmmmnnmp&-
aEyca; V- ooves BomM B nomuemepe B/ ~olf S0me; d,yf-
mgﬂmn / =oit some. _

L ppawTEYecksx [enel paxHO 3HATH COOTHONEHHE MACC BOIH, me-
PEHOCHMHEX KPYIEHMA B MEJKEME RaIUAMA HCKYCCTBEHHOTO NOMJIA, KOTOpHE
00pasyoT COOTBETCTEYRMEC OTHM MACcCEM JOJH HHTEHCHBHOCTH NOENE H IO-=
IABAOY HODMH KAR HE SJEMEHTADHHX LIOMANEAr, Tark H Ha Bcell miomamem
NONIHBEA, JTO COOTHOMEHHEE MOLeT OHTEH ONpeNeNieHO HAa OCHOBYHHR HCCJEN0—

-
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NEEY pacOpelieleR#s KPyIHOCTE Kanel: JOXNA, CO3IABASMOIO almapaTaMs
W nacamramE. B xavecTbe IpAMepa NPEBENEHO pACHpefeNieHWe Kallefh an-
uapara "Poca~3" (puc.I). YcraHORNEHO, YTO NONA MENREX KANEAH DA3MEDOM
menee U,5... I MM mMoxeT cocTaBETh Oodee 70 % (puc.I). Taxme Karm
JETEO CHOCATCA BETPOM M HCIADAOTCH OoNee HHTEHCHEBHO. Bee 2T0 CRAsH-
BAETCA H4 BeJH'EHE cpemHeKyGNISCROIO INHEaMETDa,H NpPOA3BOIMTE QUEHKY
PACOTH NORIEBANEHON TEXHEKE TOJNBKO NO HEMy HeLeJecoolpasEo, TeM
Ooree TTO BeJUAHA CDENHEKYCHYECKOrD IMaMeTDa CHILGHO SABHCHT OT TpH=-
MOEAGMEX CPelCTB ESMepeHHd,NOopOra KX WyBCTBETeAbHOCTH. Heodxomm-
MO HAHTE Oomee yerolmeui noxasaTeNs OOOHERE RDPYNHOCTH KANENE HO
Macce B o0beMy BONH, COXDAHAA CMHCH OIOHEH.

AHAIWBAPYA pachpelieJieHNe Kalellsh ECKYCCTBEHHOrO JOXIA ¢ TOYRE
IpeHEA OOHCKA OoJlee CTACHRILHOTO MNOKASATENdA, MOEKHO CEA3SATH cHenyD-
ee. MonaNbHOE SHAYeHHS [LIOTHOCTH DacHpejeXNeERmd oonema (MaccH)
BOIH, DepeHOCEMOR RALNAME NoXnd, GoAee EHTOHCEBHO CMEMAETCH B CTO-
pOHY KDyIHHX RADGAh OPE YBeJIMYeHEW DACCTOAHEA OT ANNAPATA, YoM
MOIANBHOE® 3HAYEHHe MNOTHOCTH pacOpefefeHEd EX KOIFYeCTEa, KOTO-
poe BADREDYeT B 30HE MeNHWX Rapmer:r (prc.]) EIM HEeSHATHTENLHO CMe-
maercsd Bupaso [I] . B cBESM ¢ 9TEM PASMAX ONEHKA 0O OCHOMHHM XA-
PAETEDHCTHEAM MOXET OHTH DHpe, GEsSEYecERN# cMHCH CIEHRE KDYIHOCTH
KANBNE OCTASTCHA ODEXHNM.

O0BeM BOIH MeJKONECHepcHo¥ ¢paxmes RameXs Hedoxbmoll B mamo
BIEFeT (IpH CHOCe KaleNb BeTpoM, HCHADEHEM) HA BEJ ¥ KosdjmmmenT
HARIOHA MHTeI'PANBRHOI'O pacOpelieNeHEd o0beMa BONH [0 DASMepY Ra-
neqs. OmEHEA o TaroMy pachpejieNeHED OyJeT Jolee cTaCWibHA, & Cle-
JloBaTeNsHO, OoNee JocTopepHa. KosdimmeHT HARNOHA HHTEIDANHHHX
pacopeleleHHd OO CTpye amngapaTa SaMeTHO K3MEHAETCH ¥ yMeHbmaeT-

CA E ee RoHOY. [losToMy, yIETHBAA BHEEYKAaSaHHEE NOCTORHCTEA, No-
NOJHETENBHO MOXHO XApDARTEDH30BATH KPJOHOCTE RANGENL Yepes EETEer-
paNbHOe pacopeneseHde odsema yompgeBof Bomu, coxpasas fEaEgecrud
CMHCJI CLEHER, YBeJHYABAA 66 pAsSMax, YMEHBIAA BIEAHWE ROJeCaHHEA
MeJROIECIOpCHOR jpaxuue. Taxum NORKASATENEM MOXET CAYRETH MEIHAH-
mulf O oOpeMy mmamerp Raumems @,.[I, 2] .

CrsygecREd CMHCH ero SARIDYAETCA B TOM, UTO IOJOEMHA 00E6-

Ma (MACCH) NOXZA BHIAZAGT B ERfie KANGNs MOHENEIO NEAMETDA, a
NOIOBEHA — B BEJ® Kaoels OoJabDero AEaMerpa. MaTeMaTEvYecKyD
CEASh ITOr'0 ABNEHEA MONHO HAfTE 00 rpafExy HHTEIDANBHOTO paclpe-
leleHHd 00beMa, EMHTeHCHBHOCTE RCEJA Oo passepy xameums (pmc.2)
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Puc.2. Pacnpejenenme HHTEHCEBHOCTH NONNA MO0 DasMepy Kaledh Ha
paccToAHME O M OT [LIACTMACCOBOr'O AlIapara ﬂmm

¥ BHDASHTH CJIENyDmM 00pasoM:
do
[rﬂ' prl“l = E'j F

rne ;- wacrocTs ofsema XOXZEBOR BONH MO pA3MEpy KAleds.

laA npopefileHMA Gosee KAYECTBERHOR OmEHKE NOKIA OHI M3yTeH
XapaxTep ero EsMeHeHEd, HalljeHA CRA3h MEINAHHOT'O H CpeIHeKyOH-
HeCKOr'c NEaMeTPOB Ranekb, KOTODYD MGXHO HCIOAL3OBATH [IpH oOope-
JieJIeHER NOMYCTHEMON HODMH OOJEBA H pacyeTe padcimx opraHobp. lle-
TOJMKA RCCJAGJOBAHMA Xapaxkrepa MSMeHOHHA MeJRAHHOI'0 NAAMETpa, ofl-
peleqeHEs ero BeJMMYHHH B CBASE CO CpPefHEKYOHYeCcKHMM [IEAMEeTDOM
caepymmad. bwa paspadoTaH airopETM pacYeTra MeIMAHHOTO HMaMeTpa,
COCTARNGHA OPOTDAMME, BOmEMUNAR KAK GMOK B Nporpavv: MATeMATHYEC-—
Kol 00pacoTRE MamepETembHod mEPopmamme [ 3 ] . C momomsn cucrTemu
"CoexTp" OpoBeJM ESMepeHNe Kalleds NOENA, CO3JABAEMOTO annapara-
Mr B Bacayman® [ 4 ] . Hamepenme MpoBONEIM OpH padoYesM NABNEHEH,
Korjia JOXNs CHETAeTCA ONATONDRATHHM, H BACAbL pajgHyca saxsarTa,
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rZe NPOECXONMT HATNANHOe H KAYOCTBEHHOS HOMEHEHHEe CTPYRTYPH HOE-
Ia. Kpowe Toro, LA BuOODA BeNHYMHH MEJMAHHOTO JHMAMETDAa HaMeph-
JE KA YMeDeHHOT'O X CHEALHOrO (mo ruaccEfmxamms OO00JeHCKOrO
¥ HuxaHgpoBa) €CTECTBEHHOTO JNOXMNA, KAK XOpomo E3y9YeHHOro. Ja-

TeM JIA HAXNOro OmHTA Ha I19BM "Hampe-3" paccumTamd MeqMaMEde ¥
CpelHeKyOHIecKAe N@aMeTpH, CBASH Me&Iy KOTODHME HAXOMEAACH IO

MeTOly HAMMeHBNEX KBAJPATOB, BEPOATHOCTE pacHpefesieHud Kalei:
¥ oOvema (maccu): mompmesol BojH. PesyabTATH HSMEDEHNA MeNEAHHOIO
¥ CpeIHeKy(HYecKoro NMaMeTpoB NpRBeNeHH Ha pEc.d...6 E B rada.l.

Tadmma I
CraA3s MeIMAHHOIO B ¢peHeKyOHYecKOTO IMAMeTDOR
AmnapaTti [~ P T ¥ H, u CBASE Kosdim—
IIHeHRT
Koppe-
JLAIIWH
"Poca—3M" 7.18.4 60 iYy~los = 2,37d, - 0,54 0,989
*Poca~2h" 774 20 Yy~ los = 1,95d, - 0,3 0,995
35 Yy=os=34d, - 1,11 0,913
50 Yy=Ros*2,620,-0,71 0,9 |
"Poca-1" 6 35 Y =8ps= 2,010y = 0,520,998
F’s’das' 1,82a, - 0,4 0,974
Hacajma ¢
JOXK00ODA IHEM
ISR TOPOM 6,5 5 Yr=tos=11dy + 04 0,998
7,5  Yp=dos=118dx 0,998
10 Yo=dys=1,13d, 0,993

ABaJH3 DeSyJARTATOB NOKASHBAET, YTO NORNEBANLHYD TEXHHKY,
EDYIOHOCTE KameNk MQEHO ONeHEEATE EAK [0 CpejjHeKyOHYeCKOMy, Tax
¥ [0 MeIWAHHOMY IEaMerpaM. XapakTep MX HSMEHGHEA y ANOApaToB,
HacAJIOK OJEEAKOB, (mamvYockE# cmucx omeHxE (mo odsesmy) ocraeTcd
npextaM. [lpy yBeumYeHHE JABNEHHd, YMOHBNOHHE COIMLEA NHAMETDH Ra-
nens yMEHEDADTCH B ONHOE M Tolf Xe 30He ¥ YBeAMUMBADTCA NPH YNA=
JeHER OT ANMADATA, BACAJNKE.

OTaeude COCTOHT B TOM, 9TO BeJHYMHA, IHADA30H H3MeHOHHA :
MeJMAHHOI'0 jMaMeTpa mmpe. MemmammER u cpepmexyCuvecxuil Xmamer.-
pH JmHeHO B3amMocBAsSaHH, Ko3(puEeHT KoppeasmEm papeH 0,9 m
pume. Henonssya sammcmMocTE O.T.Adpamosa, H.C.Epxoma, @.H.Ko-
JIOCHERA B Jp., MOXHO BHPE3HTH JNOMYCTHEMYD HODMy NOMRES Jepes Me-
IEAHHER [MamMeTp KaleJah. BeswdwHa MeimanHoro jmamerpa B I,I...4
pasa Coutme cpemHexydmueckoro (pme.I, 6), T.e. TOYHOCTH CI[GHKE
BHIE .
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PEc.6. CRAS: MeJEAHHOTO K. Jb?nmeuoro
4:(0) - "Poca-3U": ¢; *},%fﬂ}, (+) = 'Pﬂﬂ.ﬂuﬂﬂ""

Us(D), Uafﬂ}- 'Pma—- " (@) ,Ys(®) , vpfa) -
HACANEA ; oo Wﬁm JEANA30HA
unn;mmum wﬂru JEAMEe TDA

Wa pmc.6, Tadn.l BEmHO, 9TO NOXNL, cosmaBaemull annaparame
Tane "Poca", XyEe, Yem y HacAlKE C JOXEQOCDaSHEM JNelJIeKTODOM.
lota cpepHeRyC(Eveckmil mzamertp (I,2 MM) B EoEnDe cTpyE annapara
"Poca-3" COOTBETCTEyeT AIPOTEXHNYECKEM TPEGOBAHMAM, ONHAEO OC-
HOEHAH Macca JOXJA COCTOHT H3 EANeNb pasMepam® 3...7 sy (pme.I).
MoymamEER mEameTD, papEuEt 4,7 wM, dolee NOCTOBEDEO OYDAXA®T Ka-
9eCTBO JIOKAA B JAHHOM caydae. Taxolf Roxme, OYSBEEHO, OHCTDO
paspymET CTLYETYDY HOYBH, YIIOTHET €6 H ODeXJeBDeMEHHO HAYHeTCS
crox BomE. Hs pme.I...5 EEmEO, Wro NORNGBAMLENe ANNADATH
TEna "Poca" N HACAIRE ¢ JOXEOOCDASHEM JefUexKTOpDOM CO3-
IADT NCKYCCTBEHHHE HOXT: ¢ pacnopefefeHEeM EANENs, IONOCGHEHM
ecTecTBeEHOMy. [IpEYemM B KOHIS CTDYR ANNADATA JOXNE 0 CBOEMY
pacopejieieHND EAeNb MOXK6T COOTBETCTBOBATE CHILEOMY 6CTECTBOH-
HoMy Mommo (pme.I, 5). ABTOpOM pacCYETAH MeIEAHEEN IHAMETD JLII
CENBHOT'O JOEJNE, KOTODHM cocTaEmn 3,7 MM. B TO Xe BpeMa,COTIACHO
arpoTpeCOBAHEAM, NOXIH CYHTASTCA RAYSCTBOHHHM, 6CIE CpeIHeKy-
OwgeckEfl mEameTp He mpemumasT I,5 MM. 3TOMy IMAMOTDY COOTBET-
CTEyeT MeIEAREHE mEameTp, paBmult I,7...4,7 we (pmec.I,6).Omeaxo
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ero BepxAmil Opefes COOTBETCTEYeT CHALHHM M JRBHEBHM €CTECTReH-
HuM goxueM. Ipm Taxos Jomme OHCTPO olpasyeTcda CTOK BojH. M3
9TOI'0 CleayeT, YT0 MelecoolpasHO yMeHblMThH BEepXHEE mpemea Me-
JEAHHOT'O JEAMETDA ¥ er'0 3BAYeHMe MOEHO NPHHATE NODAMIKA

2...3 mM. B pancHelimes HeoOXOmEMO YTOYHETE OpejelbHOE 3HAYe-
HEe MEIEAHEOTO JMAMETDA, INpoBend OoJee MEPOEKOE E OONHOe HCCAS-
IoBaHEEe BO3NEHCTREA NOoXNA HA Novyey. Memmaumul jmameTrp Coxee
cradiieH ® ycTolfIME R RomeCaHmEAM MeJxoIEcOepcHol dpaxmmm ®
NOPOry YYBCTEHTENLHOCTE mpaEdopa (mpegembiuii cayva¥ RoxeSaHEs
MeJROIEcOepcHO# fpammm). JT0 HonGEHETeNbHEOe CBORCTBO HOBOTO HO-
KasaTead NOSBOMNT Oomee RAaYeCTBEHHO CHEHETH NOXNCBANBHYD TOXHE-
Ky, HCOOMBSYA OPDEMETHEEHE CpelcTBa KoHTpoad. [Ipm RomedammeE mo-
pora YyBCTEMTEILHOCTHE OpEGopa B mpemesax 0...0,3 sy ommora npm
onpeJieleHER MeIEAHHOT'O AEaMeTpa He mpemucET I...2 %, a cpemgEe=
xyomgeckoro - 6,,.I0%.lpr donee BucokoM mopore (xo 0,5 mu) ommd-
E2 ONPeJIeoHEs CPeJHEeKYOEIECKOTo NEAMETDA Xameas mocruraer 40 §,
& MeJMAHHOIO - Beero 3...5 §. DTO I'OBOPET O NOCTOBEDHOCTHE OMNOH-
KE JNOMIeBANLHOE TEXHMRE ¢ OOMONED HOBOI'O OORASATENA. :

Taxms o0pa3O0M,MOEHO CHEJATE CHCHyINEE BHBONH.

KpynorocT: Kanese JOXIA, COSJABAGMOI'0 ANNAPATAME §M HACANEA-
ME, OeXecoolpasHO OHEHEBATE KAK CpeEeKyCNIecKEME (30HAN:HNME
E CPeNENMM [O ILIONANE OWEEA), TAK ¥ Mejmasmad (mo obsemy)
JIEAME TDaMM .

Hafljesa CEASEH MEJMAHHOrO E CPeNHOKyONYeCKOr'c HHAMETDOB
EOTODPYD MOXHO ECHONBLSOBATE: [Dk pacyeTe EOHCTDYHIEE NOXNSBANBHOR
TEXHEEKE E BuOope momycTEMof HopMu nmommsa. Oma JmHefina, xoshfm-
[HeHT perpeccEE Koxednerca or I,l y jmefuieETODEHX HacaJoK HO
3,4 Yy crpyllmux ammapaTtos.

CoEcoE ECOOMBSOBEEHOR JETeDATYDH
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aEra. M., Komoc, I974.
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Jloxna. B xH.: Hopoe B TeXHMKe H TeXHONOIHM nommea. M., BHMTEM,
1979.

4. Topomemder B.M., Tamken A.E., Mcaes A.Il., dermcoma T.B.
HameprTeabHO-ERPOPMAIEOHHAR CHECTEMA "CoexkTp" LA COEHKE KAYeCT-
pa noxpg. Sxcnpecc-EHpopwamma. [EHTH Memmomxosa CCCP. M., I978,
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JIK 631.674.52 ¥.T.lirejimasn, Kafl.C.-X,.Ha¥K,
V.M. Tonmans, raHm.TeXH,HEYH
( BHAVMM=TTI)

K BOIPOCY OIPENEIEHWA OCHOBHHX ITAPAMETPOB CHCTEM
JMIVIECHOI'O NOENEBAHMA JUIA YCJOBHH PENEEDA TOPHOR
MECTHOCTH

B macTofmee Bpemi AMIyJALCHOE [ORIePaHEe HAXONET Bce OONbEmee
MpEMEHEHAS B YCJOBAAX CJIOXHOTO peJhepa MecTHOCTH. (UHO mosBosder
NONIEXEBATH BIAKHOCTE [OYBH HA ONpENENEHHOM YPOBHe H co3naeT daa—
FONpHATHH MERDORJMMAT JUIH POCTA ¥ PAsBETEA pactTeHmft, Sror BEN no=-
JlepaHEA, GRATONAPA HHTEHCHBHOCTE aoxna no 0,6 /4, NONHOCTHED HC-
WMaeT NONMEHYD SPOSHD HOTEH, YTO OCOGEHHO BARHO IDE OpPOmMeHERE
CENbCROX03ACTEEHHEX KyJIETYD, BHPANEBASNHX Ha I'ODHMX CEAOHEX.

[lpg EMITyCHOM NOXIEBAHEN DACXOI BOINH, NORABaeMuE HAa yYACTOR
OpOmeHHA, MAKCHEMANEHO PAcCPelOTOYHBASTCH MeXIY NOENeBANLHHMA AlNA-
PATAME CECTEMH, YTO NOSBOMAeT BHIOJHETH TPYGONPOBOIEYD CETh CHCTE-
M [OCJEHErc NODANKA HS TPyO Mamoro nmamerpa (IS5, 20, 26 wm) =
CHESHTE 3aTPaTH Ha ee CTPONTeJsCTBO B 1,5-3 pasa.

[IprmEn padoTH CHCTEM EMIVILCHOTO NOXASBAHER 3AKIDYASTCA B
caenyomed. Boma mamsM pacxomoM DOCTYNAeT B EMEOCTH EMIYJILCHEX JOX—
JEBANHHHEX AMIADATOB CHCTEMH H DOCTENEeHHO  HARAIIMBASTCH B HEX,
llocsie HamosHeHHs BceX ANIADATOB B TPyOONpPOBOXEOR ceTE mocpencTBOM
PeHepaTOpa EOMEHIHHX EMIYABCOB, YCTAHOBIEHHOTO B IOJIOBE CHCTEMH,
CO3nAaeTCA KPATKOBpeMeHHOS NOHEESHEe NABNEHEA B CeTH, ONATONADA KO-
TOPOMYy LPOMCXOINT CcpadaTHBaHNe EMIYILCHEX Nomnesareseff, Hawxonmemnas
B IHeBMOIENPOAKKYMyAATODEX BOJA Uepe3 JOXICBAILHNE HACANEE B BNe
JOmJE BHOpacHBEETCA HA OpomaeMH y1acTOK.

Bonee mompodHO ¢ KOHCTPYKIEAME CHCTEM MMIyILCHOTO IOKIeBAHEA
£ UDMEIEIOM PACOTH MOXHO OSHAROMETHCA B padorax [I, 2 ].
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Baxnuy nmapaMeTpOM CECTEMH AMIYJLCHOM IOMNEBAHHA ABRNAETCH
NepEo) IEKIA CPACATHBAHEA CHCTeMH / . JTOT napameTp, ¢ OxHOl
POHH, OOpejesdeTcd NOTPeCsHOCTHD CEJBCHOXOBAHCTBEHHHX KYABRTYD B BO=

Ie, cxemofl pACHONOREHEA NOANeBATeNAll, IIONANED OPONAHEA ONHOID I
JeBaTejd A NPYTHME MNOKASASTENAME, T.e.

I (f-q) W

" 24 ff+n}q,'ﬁEnL g 2

T

rie /p - Bpewi [ACOTH CHCTeMH B CyTHKE, 4; /] = Koojfmment,
paBHNl OTHOmEHED NeDAONA AMIYAECA NOHEXeHHEA NABNeHHA K NepEONY
uEKAa cHoTeMH; YW - o0beM BHIMIECKA MMIYJALCHOTO JIORNEBATENH;

K = woofdurent, ymTHBaomEi noreps opocETeNBHON BONH HA CHOC
HADENh NOKIA H YRJIAXKHEHHOTO BO3NYXA 34 IPeJIeNH OpPONAEMOTr0 YYacTRa
(o1 ywacTxos opomeEaEs miomane’ I0-30 ra peROMEHIYETCA NDHHAMATH
coorsercTBeRHO passuM 0,3-0,2); g’-mﬂm OPIEHATA THIDPO-
monyas; R - pagayc peficTRaA momjepaTens 0e3 yieTa NEPEKpHTHA
NORIeBATEHMX CTDYR; & = goafmment, sapgcAmEl oT cxem:u
xeHma noxnesaresell Ha ydacTxe opomenms (npe xBampaTHOf PacCTAHOBKE
paBed 2, Ip# TpeyroimHOA - 2,6).

C mpyroft cTOpOHH, EPEO) IEKIA PACOTH CECTEMH / OUpemeaReTCH
CTDYETHEHEMH OCOCSHHOCTAME TEeXHEYeCKEX CPEeNCTB, NpEMEHAEMHX HA C
TeMe H EX pacXOoIHO-HaNnOPHHME XaparxTepEcTaaMm, [lepeEoj INKIA caara=
eTcA U3 NepHOJA HANOJHeHHEA CECTEMH /, N OEpEOjA EMIYALCA NOHE-
ReHAA naBneHEA [,

?-'Tf'*Tg = {2)

llepaon MMAIYJHCA NOHENCHMS JSBASHHS /p  ONpejENdeTCH Rak

e Ts = COOTBETCTEEHHHI! IepEOJ| BHILIECKA HMIyJBCHOT'O IORIE
ad; Ty=L/4Qy - BpeMdA DacUpOCTDAHEHHA EMIYJALCA NOHAREHHEA NABJNe—
HEA N0 HagOoJee "HampAmeHHOro" MO YCHOBHAM CPACATHBAHHA MMIYJHCHO—
ro moxpesarend ( [ - paccroamme, 4, — CROPOCTH DACHpPOCTDAHEHHES
mvmyascal; 7, - Bpemd OTEDHTRA H SAKDHTEA I'OHEDATODS KOMAHIHEX
maryascoB, OdwaHo £ paBHO DACCTOAHED OT I'E€HEDATOPA N0 CAMOTO OT=—
LANEHHOTO JOXINEBaTEeNd cHeTeMu. CROpOCTH pACHDOCTpaHeHEs dy Ha

CHCTeMEX HMIYILCHOTO NOXIeBaHEA paBHA mpmsepro I000 m/c.
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[lepaon BHILIECKS HMITyARCHOTO /, ammaparTa ompeleadeTcd 10
(hopmyie
_2W

Te = W p0i, VA, ) Vg

rme W - oGmeM BHIIeCKA AMIYIBCHOTO JORIEBATENH, M°; M — KO-
sfargenT pacxona COIa JOxRueBaTead;, J -~ IVIOUANS NONEPEeTHOT'O
CeveHmA COmNa, M<.

Ormo W , nomaras, wro omarme mospyxa B IHEBMOTEIPOAKKY~
MyJTTOPE NONYMHAETCH H30TEPMIYeCKOMy SarOHYy, ONpemesdanT no fopuye

Hy =
W =4 L B
Mo g (5)

rne H,— Hamop, COOTBeTCTEYDUREE NpeBapHTENEHOMY NARMSHND B SMEOC—
TH IDHEBMOTHNPOSKKyMyJaTopa; #,, A, - HaNnOpH, COOTBETCTEYDNEE NaB~—
JCHAD HA9ala # KOHOA Buwiecka; W, - odsem mHeBMOTmApoaREyMy.Ia-
TOpa, -

Emmmammmuﬁcmmﬂm@ﬂamn—
BApRTENBHOM momawkolt sosmyxa A, =#, , Torza mupaxemge (5) mpu-
MeT BHE]

? (4)

W = Wg(f'H;/H:) ‘u (6)

[lepon HANOJHEHMA CACTEMH /, SEBHCHT OT IEOMETDHYECKOTO Ofhe—
M [THEBMOTHIPOAKKYMYJATOPA, HAYAJNLHOTO B KOHEYHOTO [ABJEHAA BHILIECKA,
PacxonEO-HANOPHNX XapAKTEPHCTAR HACOCHOR CTEHIEM TpysONpoBOmHOR ce—
T H IHEBMOTHIPOAKKYMYJATODE, WACJAA YCTAHOBJIGHHHX HA CHCTEME HMIYJIEC—
HHX mOXnesarenei,

Taxmm oCpasoM, sazavya CBOIMTCA E ONpENEJNEHAD NepAONia HANOJHE-
HEA cHCTeMH /; .

Bupejem ypaBHEeHRS Iid OnpeleleHHA mepHona HaNONHeHAA CHCTEeMH.
[[pr sToM OyleM HMETh B BELY, WT0 IIPOINSCC SANOMHEHHA CHCTEMY SRJi—
OTCA MEJUICHHO M3MEHADNEMOS BO BDOMEHN § CHDABEIUMBH BCE DACTETHNE
SABHCHMOCTH, XS8DAKTEDHSYNIEe YCTAHOBHBEmEECH TeYeHHe BOIH B TPy Gompo-
BOMAX.

OdparsMca x RoOHKpeTHOfl CXeMe CHCTeMH, IpEBeIeHHOH Ha pEc. I.

HapecTHO, 9TO DacCXOJHO-HAIODHAA X&DAKTEDRCTHRE EMIYILCHOTO
IoxreBparTelnd COOTBETCTEYeT 3aBHCHMOCTH

H-H"= Ag* , (7)
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rie H - HaNoOp, COOTBETCTEYDWER NABNEHAD B HOOMBONAMEM TPYCOIPOBO:
e nepen MMIYJALCHHM NORISB&TEJEM, M; H'-nanup, COOTBETCTE] :
NABJCHMO B THEBMOTHIDOSKKyMyaATope, M; A ~ xoshfmment pacxonsHo-
HaNOpHO! XSpaRTeDHCTHRE MMIYAECHOTO Rnoxnesarends (muig nmmuag-ml
wgua "Kosomia-I5" A=60- IDE ); 4 =~ pacxoyl NMHeBMOTHIPOAKKYMYJUITOPE
M°/c. .

PacxomHo-HanopHAA XSDAKTEDHECTHEA HACOCHOH craHluEM Takke A3-
BECTHA M 34JaHE B BHNE SaBECHEMOCTH

H=H -Ka* (8)

rge 4 = Hamop, COOTBETCTBYWNEN JABJEHED B HAcCOCe; H, K = [oc-—
TOANHNE BEJGEHH I KOHKDETHHX Mapok macoca [3 ]; @ - pacxom,
noxasaemuil EacocoM Npe Hamope A

llorepn Hanopa B TpydonmpoBomHOH ceTH ONpeNeadlTCA MO ASBECTHON
Popuyne :

-5.3

= 8-D;- Q-4

rne B - xoodbanmenr, sapacAmEit OT mepox BHyTpeHEef mnoBe
HOCTH TPyOu(mmi cramsEux Tpyd o paseH I,74. ); D; = nmamerp
{ -ro TpydoupoBoza cmcresms, M; (O - pacxon B /-OM TPyGOUpOBOXE,
w/c; {; - mmma {-ro TpyGompomoma, M.

Ho = ?
g : a, Tﬂm T#,.,, Gms G an
e -.,rq'" G s _r?sn

G'B L { q"’! Gis _1,;“

Prc.I. PacyeTHEAR CYeM& CHCTOMH
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Pacxop smdoro moxnesareni cucremi (puc.I) ompejensercs mo Gop-

MyJe
ia
Qi = \/—M y 4 ’ (10)
rne Hji =- Hamop B TPydoONIpoBOme Neper /i -M NomNeBareNeM CHCTE-
A

> A i=f
Hi = H = KQ*(H~Hy )-SI0Q~Q,)%...+(@- 506 1510 @-9.)%.. (@~ $9,,) ];
hj,'?' = HANOp B IHEBMOTHNPOAKKYMyJATOPE /i -T'0 JORAEBaTENA CHCTOME;

H; = TeonesmvecKand OTMETEA / -TO MOJMBHOTO TPYGONpOBOXA, M;

K - reonesmuecras oTMETEA HacocHol cramumr, M; S=8-D f - go-
efbmpEenT _&l XaPAETEDHCTHRE DACHpPENEHTENRHOTO TPy-
domposoxa, ¢“/M°; §,=8d “{ - xo pacxoHo~HanopHoil xapax-~
TEDHCTEKE NOJHBHOTO TpydompoBoza, c“/M°; ¢ - paccrosmme Mexiy
IOJIMBHEME TPYCONPOBOTIAMA # AIMEapaTaMd HA NOJIMBHOM TPYOONpPOBOLE, M;

J =L, 2, 3,seaym; I=l, 2, 3,...,7; m = UHCHO NMOMMBHEX TDyGO-
NMpOBOZIOB HA CHCTEMe; A1 = UHCHAO alnapaToR HA NOMEBHOM TDPYOOIMpOo-—
BOJIE. .

@opuyny (I0) mns ompefieeHHA DPACXONA MOMHO NDEACTABMTE B BiIe

- S e iy

Ffmgﬁ = H - (K+3)Q*5(Q- Z0u)-(H/-H5)-5,Q;" ;
Lf (I

Hji + ﬁg,j‘. = HGgt A0~ Se(Q) —; ?I}&)! : )

Cucrema ypasmenmlt (II) pacnauserca Ha mn  HeJumelno: ypanwe -

el ¢ Z2mn +m+ 1 HeHIBeCTHHMA, ;
- Hemocramupse /ma+m+{ ypasHeR#R 1A ONpeNeNeRMA §,; CJEFYDUMe
i
i1
ot WA (13)
h}fﬂm;} e ﬁ# WL - » (14}

tAe @; - pacxXoj B TONGBE j ~IC TPYGOZDUEONA CHCTEMH; Hji(Tx,,)—
HANOD, COOTBETCTBYNUME NABJEHND B ,/ —OM MHeBMOTHIDOAKKYMYJATODEe
CHCTSME B MOMGHT Bpemen [y, ; 9, (l«) - pacxon B /i —iit mHepmo-
THIPOAKKYMyAATOD B MOMeHT BpemeHE [ ; Aly - mar CyMmMmIpoBaEms B .
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murepsane Bpemesl (7x , Tx.q ); o - HOMED mara CyMMITDOBAHNSA;
K = WHCHO WATOB CYMMNDOBAHNA,

B supaxemmm (I4) mar cywsmpobarma Ay MomeT GuTH NepeMmeHw
HuM, Ypaswemms (II), (I2), (I3), (I4) coBmecTHO CO CIeIyDNEME Ha-
QANEHEME B IDAHEYHHME YCJOBEAME ONDEJENADT NpOLECC SANOJHEHES CHC—
TeMH BO BDOMOHE:

“fﬁ (0) = H, ITpi it M
i (t)=0 A { Hii € Ho (15)
“ Hii (1) 2 H,y

pg 7 =0 - Havano Wpomecca SaNOUHeHHsA. Bce MMIyAECHEE XOE-
JIEBATEeJH CHCTEMH NOCHe 0YePeNHOI0 BHIMIECKA ABIANTCA NMOPOXHAME M
JIABJIEHMe B POSIYIHEHX NONOCTAX MX AKKYMYJATOPOB PEBHO JABJIEHED
BapaTensHoll momkaykm, A EMIyALCHHX poxpeBareleil "Komowmma-
(prc.2) c odsemom Bummecka IS & ¥ reoMeTDENYECKEM OGBeMOM 36 J 3TO
nasnense paeHo 0,3 Mia. pz manopax My <A, B NOEBONAmEM TPYGO—
NPOBONE DACKXON B ;i —OM MMITYJNLCHOM NOXIEBATENe CHCOTeMH Daped Hy—
J0, Upk Hamopax A < H, B BOEECHE NOJOCTH IHEBMOTHIPOAKKYMY.
noxada BoyH B //  -uft mmymecEndt noxnesaress npexpamaerca (pasue-
JIATeNEHAR XEafparda ymmpaerces O nepHOPEPOBAHHHR CBOX-OIDAHNYNTENS
KODIYCE NHEBMOTHIPOAKKYMYIATOpPA) .

Ypasserma (II), (I2) commecTHO ¢ ycaopmavm (I3) nmpexcrasmmor
coGoff SaMKHYTYD CECTeMy ypasHeHEl H ONpeiesanT NpOLece SaNOJHEeHE:
KAk OTJIeNEHO BSATOTO EMIYJBCHOTO JORIEBATENA, TAK ¥ CHGTEMH B

PacYeT mepHONla HANONHEHHMA CHCTeMH /, , HCIONBLSYR YDABHEHEA
(I1), (I2) u (IX), ABAAeTCA BECHMA IDOMOSIKEM M TDYNOEMREM, ONHAKO
i JdBM 9TO ARAfAeTcsA JOBOJMEHO IpocToll samavei.

llepRON HANOJHEHHA CHCTEMH 7, C /M -EMIYJAGCHHME SINAPATAME Oli=
peresfeTcs CJAemyDuEM odpasoM,

lepesit mar pemerms ( 7=0; Hy =H, ).

SanpeMcs NMpOMABOEENME SHaueHRAME ( B TOJNORe DACHDENEJETEN b=
HOT'O mﬁswlﬂ I-ro ypassenss cucresmu (II) onpermendem

(&

émcammmma B I'ONOBE NEPBOI0 No=
JHBHOTO TDyOONpOBONA, HS cHcTeMHE ypasseHult (II) =axomam
WEe SHAYCHEAG,, Gz, P+ Gin » BaTeM N0 Hopuyse (I2) mpopepreM BENON-
HEHE® DABEHCTBAQ, *Gy*G,*. * §w @, BHINCIEFEA TPOXOIRAEM N0 TeX TOD,
IOKA He OyneT BHiloumeHo pameHcTBo (I2). Haftmenmoe,TarsmM odpaszom ,
GymeT COOTBETCTEOBATE SANAHHOMY SHaveHmo &, .
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Prc.2. I]po%mc SANOAHEHMA CACTEMH OpE padoTe HACOCA
HA 3 EMOYIBCHHX ANMAPATR: &) - HACOC H ANNA-
pPaTH yCTAHORIGHH HAa ONHOM reopesmdeckoll orMer-
K8 MEeCTHOCTH; O) — HACOC H annapaTH yCTaHOB-
JOHH HA DasJYHHEX TeOoJleSHJeCKHX OTMEeTRAX MeCT-
HOCTH; §/,Q2, ¢3 - DACXOJH B MMIyIECHHE al-
napatu; H,', Hs, Hf - JARIeHHA B BOSIYNHHX OO-
 JOCTAX NHeEMOTHIPDOAKKYMYJAATODOE EMOYALCHEX ali-

mapaToB
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mmes @ u Q, , mo cucreme (II) HAXOMNMM PACXOX D TOJOBE BI
r'o NOJHBHOTO Tpydompopona @, . BirifcaIe Hitl 1O OTIpe IieieHino a,
JOTHMHH BHMHCJEIUiM TI0 onpefesermo &,

lNocnenobaTexsio Haxomum Bece @ B TONOBe TOMEBHHX TPYOO
jiol, COOTBETCTOYOWe 3anamHoMy ( B roJsope pacnpeneJHTeNbHOIO
Tpyconposona. Ilocsie 3TOrO NpoBepreM BHNOJHeHMe paBeHcTna (I3).
pasencTso (I3) He OymeT BHIOUHEHO, TO 3aIaeMCA HOBHM 3Haveruem O
B TOJOLE paciipeleiiTeJbHOTO TPYCONDPOBONA K HAXOIHM COOTBETCTEYIUHE
ey @ . Pememwe cmcremw @, mpomosmaem 7o Tex mop, Noxa He
GyZIeT BUTIONHENO PaBEHCTEO iI:i} [locre TOro, Kak Oymer Hallnewo
felicTparexbEOe 3HaveH#te @ b IOJOBE DACTPENEARTEJNEHONO TDYEo
Jia, MCNOBL3YH ypaBHeHA: (II), (I2), (I3), maxommm neilcTEATENEHNE
auavenus: Q) ® ot s

Bropolt mar pemenma ( [=a47,).

Suaa § (-‘S‘J A3 NEepBOrO mara pemeHMs, no gopuyne (I4) ompe-
JengeM Haloph {'M ) . Jlanee BuumcxeHus _NPOBOIATCA B TOM Xe
nopAIke, AR I n NePBOM WATE,H HAXOLATCH :;,,;fa 57 TR

Tperuit war pemenma ( 7 = d."ﬁﬂi’ ) %

QaA #3_BTOPOTO mara pemenna g j; (af,),no dopuynre (I4) ompen
eM Hanopu Hﬁ (Al,+AT,).llanee BHUMCNEHNS NPOBOLATCA TAK M, HAK U
P NpeIyIUX marex,s Haxomares 9, (Al,+Al,).

HYeTpepruil B mocJexyOuMe WATH DElleHAA cacrems (II) mpoBomaTes
TaK Xe, HKAK BO BTOpDOM H TpeTheM mare pemleHMs, JTH BHUMCISHHA TPOBO=
JATCA JI0 TEX NOD, NOKA BO BOEX NHEeBMOTHIPOAKKYMyJIAPOPAX MMIYJIBCHEX
HoXNeBaTeNeil CACTEMH HANOpH H,; CTaHyT paBHEMN H, .

OueBwHO, NepHOX HANONHeHAA CHCTeMH paBeH cyme AT, , T.e

b
T-w ¥ (16)
al=f
rie P - ofmee 4YHCJO WAIOB CYMMEDOBAHIF.

00O [0 KAROIO-TO BpeMeHH mar A [y UenecooCpasHO NpiHAMATS:
NOCTOMHHEM, OIHAKO BARHO 3HATH, B Kakoil MMEHHO MOMEHT BpeMeHN Had-~
HeT 3anoUHATHCA (sanonEETCA) TOT W mEON NORNEDATEN: CHOTEMH, TAK
KAK B 970 Bpemd BHIOJHHETCHA OmHO M3 ycJopmil (I5),

B aTom caygae, Hanpmp Ha A-om JTANE DEmMEeHEA [eJecoolpasHo
0 UPAPalCHED  Hamopa h;, (Ix.,) oNpeneswTs WAr CyvMuposausd Al, .
Lna oupenencHHA mara cymampoBamma A {, Hcnoussyewm dopumyny (I4).

TounoeTs npeniaraeMore cnocoda pemends ypapremut (II) sasmcm?
or mara cymrposansd A . . 9Yem mexnme mar, TeM BHIIE TOYHOCTE.
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JHACTIN OpOWEeHHA B ropHOll MECTHOCTH MMENT IHAUMTENLHHE DPASHOC-
m# (50-I00 M) reomenMteciiX OTMETOR MECTHOCTH, & pacdoume napameTpy
NOTyJECHHX poxnesarenedl cocramapr 0,5-0,7 Wla, TlosToMy crcremu
IMITYJIBCHOTO JOROEDAHAA OCHAMAWTCH MHUMBATYONBIHME RJK IDYTIIOBDIRA
OTPEHICHTENAME fapyeHEd, MEgueayanrsiuil orpaisinTe]s Janiesuns mps
HAPACTAHME NABNEHHA B EMKOCTH MMIYJLCHOTO JOXICDATEA HEe ORASHBAST
JPOCCEJHPYIMero BOSielcTBMN HA NOTOK, & NpH NOMHOM O0BeMe
BUTUIECKA EI'0 CONPOTHBJEHHE CRAYROOODPASHO M HEOIDAHMYEHHO BO3PACTaeT
(HATIYXO 3aKpHBaeT EXOJN B MMIyJbCHEN amapar). [p# coCTERJEeHMH cHc-
res ypaprenid! (II), rorza ROHCTPYUAA CHECTEMH IpeyCMATDEBAET YC-
TAHOBKY B TOJIODE NOIHBHLKX TPYCONPODOJNOB OrpaHmunTefsef napneHu:d,
HEOGXONMMO YUECTE B NOTepH NARNSHHA B CaMOM OIDAHMYHTEJNE.

B ravecTse TpEMEpPa PACCMOTDHM iPOLECC HANOJHEHEA CHCTeMU A3
TPEX HMIYJBCHHX JOXNenareseil, PACTONONEHHMX Ha ONHON H PASJGIMHLX
[CONe3MYeCKX OTMETHAX MECTHOCTH IO OTHOWEHHY K HacocHO§ crammm:E,
MY TECHHE NOKNEBATENH CHCTEMH OCHAUeHN MHIMBEIYANEHEMY OIPAHIATE-
JuiMi nanneHil. B xavecTeBe NCTOYHMKA NABNEHMA ITPUMEHEH TpPEXCTYTEH~
saruii Hacoc 2K-6 (3 mocaenopaTenBHO CoeMMIEHHMX —Hacoca) ¢ KOad-
juumeHTaM_pacxoio-HanopHoll xapawrepucTHrs, paBmmmx 4 " =108,

x =0,5+I0 6 Paccrosmise oT HACOCHOH CTAHIME (0 NEPBOIO MMIYJIBCHOTO
JORAEBATENA 0 MEXLy HMIyILCHHMA NoxgeparesiiMi pasHo 40 w. Juamerpu
NOJIMBHEX TPYCOIPOBONOB HA BCeM NPOTAREHME DABHH 25 M. Enr.g{:mmem
PACXOIHO-HAIIOPHOH XapaKkTepHCTHRR TpydompoBona o =2I,5-I0 . Ieone-
SMYeCKAe OTMETRHE HAcOCHOH cTaHIme ¥ MMIYNIBCHHX JomieBaTeseit i
nepBoil 3anavws paBHH Mexny codoif, Jlta Bropoil paBHu coorBercrmemyo O,
10, 30 50 m. KoadumupeHT pacxomHo-HanopHol x EPHCTHRH NIMITYJLC~
Horo momnesarend "Kosmomua-IS" cocrasaser 60-I0°. Hamop, coorneTcTByn—
Wi NEBJCHED NOPeNBAPHTENHHOH NMOXKAYKA MMIYJILCHOTO MOMIEBATE,

Ho =30 M, a HANOD, COOTBETCTEYOUWIl NABNEHIO KOHUA BUILIECKA,
H,=bI,5 M. TeomeTpuveckmii 00HEM IHEBMOTHIPOARKYMYAITODA W,r oonem
ero sumiecka A W coorsercTeenno pasm 36 & IS n, Tpedyercs ompene-

JHTh MepHo] HANOJHeHHS CHCTEMH,

Cucrema ypapnemut (II) nan pememms I-oit samaum Gymer cuemyn-

meft:

Hy +60-10%¢; = 108 -22-10°-Q, ;
Hi'+ 60-10°g] = H+60-10° 9} - 21,5-0°(Q -9)* 5, am
Hy' +60-10° g5 = H,"+60-10° 92 -21,5-10°(Q- ¢,-3.,) .
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Tuerenma ypapHensd (I1) naa pemenns 2-ii sanawe OyneT caenyn-
e ~
H/ Eﬂfﬂq = 108 - E.?fﬂt? :

H+60-10° q,, H,+5ﬂ 10° q, 2;5 fﬂ“:’a g4 - -20;

HE+60-10° g% = H+ 60-10%g; - 21,5 1070-9,4.)-2

(18)

Ha IpaiMiaX pEC.2 NpUBENeHH PesyNLTATH DemeHHs CHCTeM ypaBHes
wlt (I7) 1 (I8) ¢ memoumaopangem ypopre Hmit (I4) m yemopmii (IS5).

TarmM odpasoM, TIONYyYEHA # pelleHa CHCTeMa HeJMHeHHIX ypasH
IR OTpereJeHEs BpeMeHM HallOMHEHM CHCTEMH MMITYJBCHOT'O MOMNEDaHMA,
pacoTaLielk B YCJOBMSX TOPHOR MecTHOCTH. [IpeIVOXe NN MeTOJ pemeHHS
cHCTeMy: HedMHellHwX ypaBEeHH# NnoO3poJidAeT ONpPEeleJuIThE NepHOJ] HalouHe-—
HiSl cHcTeMy ¢ Kaxoit yroipio TouHOCTER. [[pelioEeHH H JpPYyTHe 3aBACH-—
MOCTE ARA ONpChelEeHA] BpEMEHHIIX NoxasaTeNeil LIa CpacaTHhaHMA ©
TEeMH IYJIBECHOTO NOXIeBaHHA. :

Pe3yasTaTH pacdoTH MOTYT ONTE HCHOJNBR30BAHH IDH NPOSKTADOBAHHM
cHeTeMH FMIYABCHOTO JORIEBAHOA JUIT I'ODHHX ycJoBHIi.

CHMcoX HCIONB30BAHHON JMTEpaTYPH

I. Jederep B.M. Jomnepanpmue mMammHn. M., Mammioctpoemue, I977.
2. Hoceuro B,¢. TexHARa MMIYyJIERCHOTO HomneBaHud. M., Kogoc, IS

3. YyprasoB A.M. CrmpaBOYHME MO THIPABNYECKAM pacueTaM cHCTeM
BOjiOCHaCeRNA M ranamsaym.  J., Crpoispar, I973.

YIK 631.347.52 A.B, BOpOBEHHEROB
(BHIIO "Pamyra")

IMIYIECHER TOENEBATEASL JUIA CHCTEM OPOIEHMA
CKICHOBEX SRMETDH '

B ceAsSH ¢ pemeHEeM II[pONOBOMECTBEHHOH IDOTPaMME BOSHEKAET Hac-—
TOATENBHAA HEeOGXONMMOCTE B MHTeHCHIARAINMH CeNBCKOXOSANCTBEHHOTO
IOM2B0NCTES i HM3HCHAHMA Pe3epBOB A NOBHNEHAT NPONyRTHBHOCTH
KyJLTYD, BHpaABASMHY Ha HeyINoSHHX, B MEe[BYD oYepels CRAOHOBHX
3eMTIX,
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llpg SRCIyATAIMH P IPOMSBOXCTHEHHHX YCJOBWIX BHABJIEHH NOCTO-
JHCTRA EMITYJABCHONO HOXNCBAHER, Sakmyamupecd B NOBHISHEE ypomai-
HOCTH ¥ BOSMOEHOCTH IDDEMEHEHMS ero TaM, e HenpEeMiIeMu IpyTiae
COocOo0H NMOMHEBA.

MveomuficAs ONMNT MpEMeHeHWs cepHilHO BHITyCRAGMOTO OTeYeCTBeHHOH
NPOMHEIVIEHHOCTED HOMILIEKTE OCOPYIOBaHEA JUIA CHHPOHHOTO HMITYJIBCHOIO
noxnenand KCHI-I0 morasan, 4TO NPOERTHDPYRTCA M CTPOATCA CTalOHAp—
HHEe CHCTEMH MMIYJLCHOTO JORNEBAHMA VI OPOmEHAA CANOBHX HACSRTEHHI,
yai naarramgit, MEOMOJIETHEX TpaP ¥ YACTAYHO OPOWHHX IYILTYD B OC-
HOBHOM HA SeMIAX CO CJAORHHMEN pesbefHuMu ycaonwsms. Tax,n KpacHomap—
CKOM Kpae NOJHEB 4ad MMIYJBCHHM NOMIeBAHAeM OCYWeCTDJAETCHA HA CHIO-~
HOBHX 3EMIAX C MECTHHM yraowow no 0,55. Ha anamorsomxx ywioHax (ro
0,40-0,50) mpoBOmANOCE OpOmeHEEe JHUEDHH B apmmiolf soHe TapmuxacTa-
wa [I] . B Kpunckoif OGRACTH OPOWEDTCA YSaCTHR CAOB ¢ YRIOHAMK
no 0,30,

OmHARO UPH NPOSKRTHDOBAHME M CTPOMTEJLCTEE ODOCHTENBHHX CHC-
TeM HMIYALCHONO JOXNEBAHEA He BCETNA YNAeTcd BIECAThH ofopynoBaHMe
KCII-I0, B COCTAR KOTODPOTO EXONAT MMIYJNLCIHE IOXNENATENH, paccii-
ramMue T PasoTH HA yvacTRax ¢ Hedommmemr (o IS M) nepenans
nuCcoT, B peamsHHe pelbefHHe YCNOBHA.

OGclenoBaHie DANA CECTeM NOKA3aNo, WTO HA YYECTHAX C OOMNLIMME
nepenagasmit BEcOT (1o 30-50 m) mpemepro I0-IS % MMIYNBCHEX RORIEDA~
rejeit mo meficTBymmeMy Ha HEX NABIGHAO padoTapr 34 Npefenams, Ipe-
JYCMOTDEHHEME TEXHNYSCKEME ycuoRmawmE. Hadurownoe napjgeHmne, 3a Cuer
TeoNieSHYeCKEX Nepenamos BHCOT, OTDAIRTEJNLHO CRASHBAGTCA Ha RaJex-—
HOCTE EMIOYALCHHX Roxmesareneft 2 Apadercs npmiof BEXONA KX M3
CTPOA BCHENCTBRE HAPYWEHES IepMETITHOCTE NMHEBMOTILIPOAIIyMYJIATODOR.
CrejqyeT OTMETATEH TaKXe HEIOCTATOMHYD HAJEXHOCTE HDANEHWT NOXIEeDATb-~
Horo ammapara "Poca~3", yCTaHABNMBAEGMOIO HA AMIYJNHCHOM IOXISBAaTEIE.

Yuprypad NOCTOAHHYD NMOTPECHOCTE B TEXHHYECKHX CPeNCTEAX A
ODOmeNEA CEeNBECROXOSANCTBeHHEX KYJALTYD B CJCKHIX pesbediux YCJIOamIK,
BHIO "Pamyra™ coBmecTHO ¢ [I0 "Apronoums™ paspadorano Ha 0ase ce-
midiore HoBiS: MMITYIBCHN JoxmeBRaTeNs LA OPONSHNA Ceabexoxo3daftcT-
PEHHHX KJJABTYD Ha CRIOHOBHX 2SeMTL:, BHemmf! BAN HOBOI'O HMITyJABCHOIO
IoRIeBATe A A3MeHAICS HeSHAYMTENRHO, Ha MHeBMOTEIPOAKKyMyIiTOpe
yOpasH DaCKOCH, KOCHHEN M Harnamxs, [odBancd HOBHI SJeMEHT ROHCTDYK-
AN = BOJOMpOBONANER CTOAR, DoSnOUANMAE OCYNMECTEMATE: MOMME CENBCKO-
xosaficTReHHNX KYIBTYD pasumruxofi BHCOTH. JUIM NOJMBA CANOBHX HACER-
nesuft cToAR odecnedEBaST DACTONOEEHAS NOERNEBANEHOH HAcCANKA HA BHCO-
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Te 2,0 M, L NOMMBA vAlHuX WIaHTAnER ¥ ArONHEKOBHX KyCTADHEKOB
L,5 M, nma noMBA HASKOCTEOSNLHEX KyJETYD EMIYJERCHHE momneparess
HCIIONLAyeTCHa Oes BONOMPOBONAmMErC CTOARA, :

SHAMATEBHEM OT/NYECM MOJEDHEINDOBAHHOTO HMIYJECHOTO JNOXNEBS
TEJA FABJAETCA CYWECTBEHHOEe yCAMeHNEe KOHCTDYNIPFI IHEBMOIHIPOAKKyMY
mnpa.paccmmnmnapaﬂmcnadummm.ane
NOJIOCTH NMOYTH B 5 pas NMpeBHumanmeM AHATOTHYHHI NORasaTel:s CepEiEon
UMITYJIECHOT'O JIOBNeBaTeNi. 970 NOCTATHYTO 34 CYET YBEMYESHHES TOJME
BEJIXHETO nodyaxa ¢ 3,0 Ho 4.Duzcmmmmﬂ¢m"
20 M, E3MEHEHEX CNOCOGA KpeIUIeHEd X QuaEnaM neppopEpOBAHHOIC CBO
Jla B ofedaer, v

prrpnEaxEHo HOBO# ARidercd NORISBATNHHAS Hacamka, AHANOIOM
ALA HEE DOCJEEN DASTTYREHHHE OT JNe#CTBAA DEAKTHBHHX CHI JOXIEE
HEX CTPYfi aimapaT ¢ NPOTHBONONOKHO HANPABJNEHHEME cTBoaME [ 2] .
HoEneBaNbHAA HACAUKE HMEeT AJEMIHMEBLR JHTO# KODHyC, IDMHYIETe THHH
TEXPONPEBOAHER MEXaHH3M NOBODOTA M JBa IPOTHEONOVIONHO HAIDABJSHHEX
NOJMATANCHOBHX CTBOJA ¢ comnamy mmamerpod 16 m I4 ma. Bropoe commo
A nomsa Gmavexamefl micmamE EMeeT B TODH3OHTANEHOR IIOCKOCTE
7pa Bupesa mepeEHOft 3 @ mmmoft I0 M. JMenTeE B IpYTHe HeSHATHTEN b=
HHE KOHCTPYKTMEHHE H3MEHCHHMA, HANPEBJIEHHHE HA yAyWmeHEe pac0oTOCHO—
COCHOCTH OTHEJILHHX YSJOE ¥ SJSMEHTOB MMIYJLCHOTO NOXISBaTesNd.

Hcorenopanms W ECINTAHEA EMIYABCEOIO NORMEEBATENI NAA OpOme-
HEA CHIOHOBHX SeMeJh NOKASAIE, YTO HANDANEHES B CTEHHAX HEBMOAK—
KyMyAATOPS CHENEHH B XBa pasa IO CPABHEHND ¢ Cepmitmu XOXTEBaTeleM
nmmlﬁmmmmmmm{m
[MOEATEHOOTE) MeTAXNA. JT0 CYmMeCTBEHHO NOBHCEIO HANEXHOCTH IHEBMO=
THnpoarKyMyaATopa. IIpe mapadorre, coorsercrsymmefl 104000 mEwion,
B Ja00PaTOPHEX YCIOBRAX (NOUTE TpeXZeTHAR EATPYSKA M0 [ERISM CDa—
CoTrm) He CHIO SADEERCEDOBAHO OTKAS0B B pacore.

JAn? oUpenieNleHEA ONTEMATHHOM cXeMy PACCTAHOBKH HOBHX MMITYIEC-
HHX JOENEBaTeqiell Onna mpoBejeHa Cepii ONNTOR KAK C ONMHOYHEM NOK-
JeparejieM, Tax K OpR rpymoeoff mx padore. OOHTH NpOBONATECH HA
CPABHETEJIEHO POBHOE Iomamm UDE TEeMIepaType OKpyRammero BO3yXa
II-I5 °C, orHocETemsmOfl BNEXHOCTE BOIYXA 75-85 § E CHOPOCTE BETpa
o I m/c.

B pesyisrare NMpoORPeNSHHHX ONNTOB JUM MAIYJILCHOTO JNQRISBATENA
¢ macamroff, ycrasomyersofft Ha Bucore 2,5 M (canoeuft BapuaEt), nouy-
UeH pagmyc jeficTamd JoxNeBamsHux crpylt, pasmuit 28,5 M. OrTEMANEHE-
Ml CXEMEME DACCTEHOBKE MONEDENSEPOBAHHEX AMIYJABCHHX XoxueBareneft

.
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ORASAECE TPEYI'OIRHEE C DacCTOAHEEM MERNY Joxneparesamm 36-40 M,
I MEETTY JIEHEAME Joxnepatelell - 44-46 M. B oTEX cxemax paccTaHOBKE
- wosdhmmenty sfdexTHBHOTO mOoMEBa HameRLmich or 0,60 mo 0,76. Cre-
JyerT OTMETHETE, YTO ODE HeSHAYMTENBEIM OTHIOHEHHME DPACCTAHOBKE IOXIE-—
pareself B CTOpPOHy paccpeforodeHEd xooffunmenT ofiferTHBHOITO nomBa
peaxo cumxancHi. Tax, B cxeme 42x48 ox papmanca 0,48, n:ma-munn-
NMVIATACH HENQUETad ILAomas.

lo pesymeraram mecaemonanmit BHIIO "Pamyra" ® TocHoImTaHmd m'p-
reacroft MIC, pexcMmeHmopaBmeff My TRCHER NoxneBaTelNb LA OpOMEHHA
ORICHOBHX 3eMeJb B cepEilHOe MpPORSBONCTEQ, NOJNYYEHH CHeIymiEe TeX-
Meckge noxasarem (rads.l).

Tadmema I
CpasHETENEHHE TeXHEUSCERe ISHHEE FMIYARCHHX NORIeBaTeneit

JoxnenannEa”d HACATKA "Poca-3" [IpeHyETeABEOTO JeficTnim:
pasrpyxenHas oT neffcr-
BRIl PeaRTHBHLX CHI JTOXIE-
BANBHHX CTpYH

Hucora ycTAHOBRM .I[ﬂ:l:- 0,8 1.9 2,5
JNesansHOH HacamwE, M
JlgaMeTD comu, MM I8; 9; 4 I6; I4 ¢

HyMu BHpesaMm 3xI0 mm

Fadodee IaBneHme BOSIY-
ﬂa.mmmmmpa,

pepxHee (momnenas-
re.:T SaMNoJHeH BO—
noft 0,53 0,55 0,55

nmna (:e. - :
- ii 0,30 0,30 0,30

Jlamrnlue W IAB-

JEHAE B Be it mogocTH

(e saTopa, Mia 0,15 0,70 0,70
MAarCHMATEHOS IOMyCTIMOS

JABIeHEEe HA BXOJE B HM=—

nyascEul nomneparens, Mia 0,80 1,25 1,25

OdpeM BHINIECKA 34 IMERY, J 15,5 16,0 I1E,0
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Cpemuiii pacxoy BHILIECKA,J/C 7,5 8,2 B,2
fanEyc DoJmBa Je3 mepex=

DHTEA, M 32 28,5 28,5
Cxema pacCTAHOBKH MMIYILC-

HEX noxnesareeit Ilo TpeyronsEEKy
PaccToAnNe MexIy, M:

. IMIYALCHEME JOXINEBA- :
TEJIME 46-48 44-46 44-46
JHHEAME noxnesareneft 4042 36840 36-40

Tenel Ea I ra npmmm-
MIOmANE, WT. 5,0-5,4 5,4-6,0 5,4-6,0

Macca MMIyIECHOTO JOMAEBaTENd,
KT 50,0 6I,0 65,0

[lapameTp EMIYJIECHOTO NORIEBATENd A OpPOmEHRT CHAIOHOBHX
SEeMENs NOSBONAKT CO3NABATH OPOCHTENBHHE NOXNEBANEHHE CHCTEMH
MMITYJIGCHOTO JielicTBMA 1A NOJEBA canoB, waimn miaxramri, ROPMOBEX
KYJIBTYP B CJONKHHX PesibefHHX YOJNOBMAX, I'Ie NpyTrad TeXHHKA TOJHBA
HeIpEeMTeMa MU ITpAMeHeHMe ee CHRASAHO CO SHAYNTEJELHHME TPYIHOCTAME,

CnEcox HCHONBE30BAHHOR JETEpaTYDH

I, Xapmanos M.O, ® xp. lMccrepopanme AMOYXBECHOIO JORNEBAHEA
JOnepHHE He KPYTHX CRAEOHAX, B 1H:: Coppemeniiie OpOCHTENLHHE CHCTEMH
N IyTH EX coBepmeHCTBOBaH®A,. M., BHHATEM, 1972, Bam.2.

2. Bopopennmxop A.B., T'opdymop B.H. Mecaemosapme MMITyZnCHOTO
JIORNeBaHAA A NMOJHBE CANOBHX HacamneHwWil., ORCIpecc-EHpOpMAIT
I[BHTH. M., 1980, Bun.7.

YIK 631.674.11:631.347.1 M.I,[leHsAH, RaHN.TeXH.HAYK,
B.H.MaxcEmop, HHX.,

B.A.ABepEH, HHE,

HCCIEJOBAHMA TAPAMETPOB KOJECHOTO TPYBOIPOBOJA
TKI-90 JUIA HOJMBA 1O BOPOSIAM

B ceAsSE c pOZpacTamuEME OCREMAEME OpONASMHX ILIomaneR mce

OOJHNEE BHAMABHRME YNEeJAAeTCA NOBE[XHOCTHOMY CHOCOdy NOJMEA, NDEME-
. HAemoMy Ha muomaue ceume ID wmmH.Ta.
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Jo ciEx nop py4HOR nosMe no GOpO3naM, XapakTepusyoummicsa HEI-
®oit mpomspomEressiocT Tpyaa (0,4-0,6 ra B cMmeHy) B COJBIMME NO-
TepAME BomH (mo 4045 %) ocTaeTcA TIpeoGMANADMEM B ApDHIHEX B Cy-
dapimHHX 30HAX CTpaHH. HempOASBOJMATeJbHHE NOTEep BOIH, NOoHaHHOM
Ha nojye, O0YCRARIABADTCA He TOJNBKO ODPTAHM3ALMOHHHME ITDHYNHAME, HO
I B OCHOBHOM HECOBE[MEHCTBOM TEXHOJOTHE NOJHMBA MNOCTOAHHON cTpyef,
nonapaemoit B romopy Goposn cpemnedt (200 M) mam Gossmoit (mo 400 M)
IVIRHH,

InA pemeHEA BOMPOCOB NOBHINEHMA NPOM3BOJHTENBHOCTH TDYLA A
KIJl TexAMRE DONMBA DASpPACOTAH MHOIOONODHHHA KoJecH:l TpyJdompoEon
THI-90 - O@HO EX TexXHM9IeCHHX pemeHHENl MeXaHA3alE® GOpO3AROBOTO MO—
JHBA HASKOCTEOEJBHHX NPONANHHX CEeJLCHOXO3dlicTDeHHUX KyJeTyp. OH
COCTORT H3 JIByX K[HIbe!i, TPHBOIEMEX B [BAESHAE NBUTATEJAMH BHYT-—
pPEHHeI'0 CIOpaHmMdA, OCOPYIOBAHHHX WECTHANIATED CEOCOIHO BpalaioummMl—
cA Mybran#, ROTODHE MOHTEDYOTCH B CTHRAX QUIAHUEB MEXIY KaIHMA
YeTHPBMA ROJECHHMM CEHUEAMM CO CJARBHEMH TapeJbYaTHME KJIANaHaM:.

K smypran (pmc.l) EpenarTcsa HMSKOHANODHHE miaHTw-mielfu ¢ Bomo-
BHIYCKHEME OTBODCTHAMN, PACCTOSHREA MEXIy KOTODHME COOTBETCTEYDY
mepEEe Mexuypaumsa (0 9, 0,7 m ¥ gp.). Ha kommax mnefdor mMenrca
GHOTDOCHOMEH® SANIYNKHR, HCIOONESyeMHe ODE OpoMHERe. (MHAKOEHe pDac-
xomd BomM B muefifax oldecnevMBapTCA RAMRODOBAHHEME IHADDATMAME .
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Tpydonposon paGoTaeT NOSMIEOHHO OT SAKPHTOR ODOCHTENEHOH ce-
TE KM pasdopHoll (mima PTA-220), nns 4ero OH yCTAHARIMBAGTCHA BAONIE
IOMMBHEX OOpOsH, & MJAaHTH-ILTeijy NepneRmAKy/IIpEO K HaM (puc.2).
KpHJlbA MAllMHE C TIOMOUED TeJeCHOMAYECKOTO yaJia MpACOeIMHEHMHA
HONKIDYEDTCH K I'UIPaHTy OPOCHTENd, BOJA M3 KOTOPOTO OO BOLONPO=
BonAmeMy TPYCOOUPOBOLY 4Yepes MyjTH nocTrynaeT B mwieiin ® natee B
NOJMEHHEE OOPO3fH. CaMoTeROoM IBHTadCh HO JIOXY GOpO3NH B HAUpaBie-—
HEH MECTHOI'O YKJIOHA, BOJA YBJAKHAET NOYBY B MEXIYDHILAX.

C nosmee Ha nosmpn TKI-90 pepememgeTcd MO0 CYXOMYy YVYACTEY
oo noneper G6oposn, Lo OxOHYAHHH NOJMHBA ODOMAEMOIO YYACTEA I
MallMHE NEePETOHADTCA B HCXONHOe nonoxeHEe. Ha pEc.3 jaHa cxema
NOJIABA.

HccrenoBaEssa NOJHBHOTO Tpydomposoga THI-S0 mpopomaiECE B
rooxose "Cepepuuil Magr" TamreHTCROM OGNACTH Ha NOJHEBE XJOMIATE

[lo RIEMATHYECKAM YCJOBHAM MECTO NPOBEIEHHA HCCICHOBAHMN IpH=
HEJUIERAT K LEeHTpambHOM mriammarmdeckoft 3oHe Cpemmeft ASEE ¢ MamM
KOMEIeCTBOM OCANKOB, BHCOROH TeMmmepaTypoi, HESKON BISXHOCTED BO3=
IyXa E BeTpam# - B cpepHem 1,5 m/c.

[louneHHHE YCJIOBMA XADAKTEDHSYOTCH HANMINOM ALNBEANEHEX Ia-
JEYHHKOB, IDAKPDHTHX C OOBEPXHOCTE MEJKOZeMaMy MOuHocTeD OT 0,9
o 2,3 M. MesxosepHACTHI! NOKPOB NpENCTABNEH CPEIHEME  CYyTJHHRS-
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wi. CpemHepspemeHHOe COJNEDEAHMe NECUaHHX vacTn cocrasmier 13,4
muieBaThx - 60,8 , raEHRCTHX - 25,6 $. YRiOH BIouE Goposnm -
0,0035,

YpoBers rpyHTOBHX BOj KomednercA oT 1,1 mo 3 M. I'pynroBue
PO CIACOMEHEDANHIOBAHHEE - coxepxanme cogeit 0,38-0,39 r/x, npe-
AMylUeCTBEHHO TEIPORAPOOHATHO-KANBIEBOTO COCTABA.

KagecTBO IVISHEDOBKM y4YaCTHa — HEYIOBJETBODETCNEHOE,

[lpE WCCAeNOBAHEAX ONpEeNENANECE DABHOMODHOCTE pacHpejeNeHHA
pofH 00 maefiam B BONOBHNyCKAM, IMyOHHA YBIANHOHEA OOYBEHHOTO CJAOH
w Kl rexmmkE moumBa, ycrolwmBOCTE XONA TPyOOOPOBOJA X IOTPeCHOCTE
) ero BHDABHEBAHWN , SECILIyATAIMOHHHEe NOKASATEJH.

PaBHOMEDHOCTS pacopeneNeHnd N0 mnefkpamM B BONOBHITYCEAM ONpe-—
Jeasnack OOBeMHHM cnmocodod. CpemHmif pacxon O BONOBHIYCKAM COCTa=
nen 0,325 n/c, orrioHenss pacxopna - 19,6 — 34,8 %.

800 m

¥ 400 m
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B acHe sfiexTHBHOrO pacxoja, cocrammmmmero — 25 % cpejmero,
NoAyYeHH cJaeiyonge Kodsdjemmentu: xoofhEIEeHT >fHpeRTHBHOIO pacx '
0,83; xoappmigenT Hejocrarouxoro pacxona - 0,0; rosphimeHnr m
TOYHOrO pacxopa - 0,I7.

Cpemmmit pacxon maeiipa - 5,82 A/c, a BCEro KOJECHOIO Tpydo-
mpoeosa ~ 93,1 &/c mpa nasnermm Ha Bxome 0,II Mla. [ipa moBhmeHEE
nanieHrs Ha Exone B mammHy mo 0,144 Ma oOmwi pacxos COCTaBAN
103 n/c, nommsHas Hopma - I0I7 M°/ra.

Onpenesespe KIJl TeXHEKE NOJMBA NPOEIBONEJIOCE IyTEM ydIeTa
NONAHHHX Ha YYeTHHE IIOmANHE NOJNEBHHX HODM B IDEDAMEHNA 3AIacCOB
AJIarg B nouse. XoTA HAa OTHEJBHHX YYACTRSX DONy9YeHH BHCOKEE 3IHa-
yerga KU (0,75-0,76), 8 odmeM no ydacTKy cpemueft KIIl cocrasmn
0,55, 4To HA YPOBHE BHCOKORAYECTBEHHOIO NOJEBA N0 LIMHHHM OOpPOs—
nam (0,5-0,6) ¢ Bume YHOBMETBODHTENBHHX NMPOM3IBONCTBEHHHX 3HaYeHHNE
(0,3-0,4).

Cumxernse cpemiero HIIl odnAcHAeTCA HeyROBEeTEODETEMLHOR cre-
NeHLD BHPOEHEHHOCTH y4acTra. OmHaxo 9TH JAHHHE IOKASHBADT, "KaK
JHEMMTEJLHH DE3epBN TEXHOJOTHN NOJEBA ¢ PACCPENIOTOYEHHEM TOYER
BojonofladN, peamsyewmoit Tpydomposonon TKI-90, Tar E snaveHwe Ra-
YeCoTEa IJAHAPOBEE moxeft, HOTOpOil B MocCHemHee BPEMA YIeNAETCA HE-
NOCTATOYHOS BHEMAHEE.

Hecaenopanfs TiyGEHN YBJIANHEHHA NOYBH NpE NOJMBE TPYOOMpO-—
ponod THI-90 mokasans, 4ro CpejHAas DAyCHH2 YRJIAXHEHHS COCTABENA
55 cM ¢ orrnomeHma no 40 @ 80 cM. 970 TOBODHET O TOM, 4TO Iy-
OHHHEEe YTeUYKH NpaKTHYeCKHM OTCYTCTEYDT, HE IDOHCXONET CMHKAHEA C
TPYHTOBUME BOJGMH JlaZe ITDH TAKOM BHCOHOM X ypoBHE, 9TO HOSBOIHET
BHOCHTH MEHEDAThHHE YAOODEHEA C NOJMBHOE BOJOH Oes yIposy sarpas-—
HEHRA AME T'DYHTOBHX BOX.

Hecaenopannsa yerofiNEBOCTE IRAREHEA TPYOOIPOBOLA UDOBOIH-
JIICH C LeJLi OlpelefieHHA YACTOTH BHDABHMBAHAA TPYyOONMpOBONA Omepa-—
TODPOM.
HapyweHNs paBHOMEDHOCTH paclpefiefieHnda conee +20 & CYMMADHOTO
pacxona B 6oposmy B3 Bcex B mueiipor omHOIO Kpiia TpPyOONpPOBOXA,
MpOA30mE uEe B pesyasTarTe ero HarEda, Ol ODUHATH B RaYecTBe Ipe-
nesbHEx. [IpE mpoBeneHEM ECCHeNOBARMH (ERCHPOBANOCE NOVIOREHHE BO—
JOEHIYCEHHX oTBepcTHEll mreithoB OTHOCHTENEHO OCE OOpO3] HA Kaxyod
nosMis, B pesyarrare CueJaH BHBON, WTO ENDABHHBAHEE TPYGOIpPOBO—
LA HeOGXONEMO NPOBOJETEH HOCNe 3—4 cMeH IO3MIHH.

JHCIVIVATAUAOHHEE [OKA3ATENH, NOAyYeHHHEe OyTEeM XPOHOMETpax-—
HEX Hadmopesmlt,fam cJenyniEe pesyJbTaTh:
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rOS(pEIMEET HANEEHOCTH TEXHONOIHYECROTO mpoiecca - 0,95;
xoofL . IEeHT ECIOJL30BAHHEA CMEHHOTO BpemeHE — (,85;
KOSQEIECHT SeMEJEHOIO ECHOMb30BaHER cocTaBaser 0,99;

OIEH ONEpaTOp MOEET OGCIYEATE JBA TPYOONDOBOZNA C OGEEM pac-
:MMMJG.WIMWWHMME
"CepepHHE Magk",

IOCTATHYTa NPACABRA YypOoEag 2-3 1/Ta sa cueT NOBHNEHEA paB-
HOMEDHOCTHE YBASXHCHHEA DOY4YBH;

ymjmmwmm,mwmmp-
maeMHe M OlFpalEE Do odcayxEsamEm THI-90 mpoBOxsTCH HA CYXOM :
loxe ;

SROHOMIISCKEH SffexT OT BHEJpPEHES MalEEH cocTapmx 32 pyd./ra.

Tarsu OOpPASOM,MOEHO CIENATH CAENYIONES BHBONH.

TexHQWOTHA NOJHBA C PAcCPENOTOYCHEEM TOYEK BOJNOIOAAYHN IO
IWIoEANE, peamNsyeMas ROMECHEM TpyGomposoXom THI-20, odecnedmpaeT
(osee BHCOKHE KAYSCTBEHHHE MOEASATENH H SKOHOMED DOMEBHOR BOH
[0 CPpAEHEHED C TDANEHOHHHM IOJNBOM NOCTOAHHON cTpyefi.

[Inesenerse MamWHHOH BONONONAYA IDE NOBS[XHOCTHOM [IOMNEBE SEO-
HOMEYECEE OIpaBmHBaeT ceda sa cueT GONee COBSDIEHHOR TEXHOJOIHH
PONOPACTpEENeHRA § NOBHNEHEA IPOESBONETEINEHOCTH TPyIA.

¥onecHEull mnommeRofi Tpydomposon THI-90 woxeT pemeTs mpodmeMy
MEXSAH3AIEE DOMEBA HA MANOYRIOHHHY MACCHBAX C TONAME IpaBHIBHOR
ROBRETYDaIEE, T.2. pafioHOB HOBOTO OCBOSHHA, I'lle OCOGEHHD ONyma—
ercd mefenpr B padouell cmie.

YIX 631.674.1I1 A.A.Tepmaropes, Emx.,
( BHHMaTII)

JBMEEHVE BOJH B BOPOSNAX IIFY [ONMBE JUSCKPETHO!
CTPYEA HA BONHIMX YEEOHAX

lips poxEpe aECcEperHOR crpyeil, HaYWHAA CO BTODOrO IyCKa,
BONA DPOXONET YVBEISXHEHHHE yIacTOE OHCTDEe H, CTEEad C HEro, Ha—
xomErca B ENEEefl acTR COposmH NPONOANNTENLHOE Bpesd, TP0 I03—
BONAET DONYYETE: OONee BHCOKYD DABHOME[HOCTE DACHpPENSNEHHS OB~
Eof HODMH IO ANNHE NOMMBHEX GODOSH. ARKYMyIAUES CTEESNEEX O0He—
MOB BOJH B HEmHe#! wacTH COpOSEH CHOCOCCTEYeT NOCTHEEHED DPaBHOMED-
HOCTE YBASNHEGHNS HS MANOYENOHENX yuacvrax [I].

I29



Ha yuscTHaX C DOBHNEHHHME YRJIOHAME Tpoler Jnda CTPyE 10 yB-
JiaxHeHHO# GOpOSIe NOAXeH NPOACXOMETh ¢ OoJiee BHCOROE CRODOCTED,
JeM HAa MAICOYRJIOHHHX yYacTHEAX. OTO MOEeT OFRa3aTk BIMAHKE HA Xa-
paxTED SABECAMOCTH, onmEcusapmell mponeMxeHRe J0a CTPYH HpE IEC-
HpEeTHOM OOJHBEE.

Ecag npE neoBoM IOycKe Opoder Jda CTPYE mo cyxoft doposnme 7.
OpAKCEMEDOBATE (opMyJoRt

T (1)

F

rre ! - pumHA mpodera, M;  Vp - CROpoCTs mpodera J6a CTDYE

B TIEDEYD eNEEMIy BpemeHE, M/MEH, M/4;; [ - Bpemd mpodera,
MEH, 93 of = NOKA38TENH CTENSHH, XaDAKTeDESYDWAN 3aryxaHde
npodera, o0yCHOBNEHHOE BIONTHBAHEEM DONABaASMOTO pacxoma, TO H
nocleIyomEe NpoderE NenecoolpasEO ONACHBaTh STOH Xe 3aBECHMOCTE.

B odmeM BEme npoder xda CTpPYHE IOpH IECEDETHOR BOOONONAYE MO-
¥eT OHTH DACCMOTDEE 10 cxeme, IpEBeneHHolt Ha pac.l. IIpE monave
OSpBOTO EMIYJALCA BEJHYEHO® ¢ J00 CTPYH Sa BDEeMA AMIYABCA

{,, TpONBEHeTcE uO Cyxolt doposze co cropocten Vo, Ea
nmEy {, Jocne mpexpamesNd NONAYE BONH €€ OCHEM, EAROILIEHEHR
B GOposhe, CTeYeT BHES N0 YRAORY Ea paccrosmEe A {, E Bmra-
eTCA NOMHOCTED, ECHE NPONOIXETENHHOCTE Mayss [,, mneposa jame-
kperHolt Bomomogauw /  dymeT NOCTATOYHA.

[lps cHAeAyDHeM EMIYJLCE BONONONAYE JOG CTDYH BCJENICTBEE
meHEA BNETHRaDmell COOCOCHOCTE yRJAAXHEHHOH nodsy OymeT NpOLBE—~
TaTECA CO CROPOCTED V,, , Coxmme#t, wem |V}, , & sEavesma na-
paserpa of , OyIyT Eume, JeM ol, ., locne mpodera crpyeft
pamee YBAAXHEHEOTO yuacte A/,  Poja mpoEBETaeTcd N0 Cyxol
Goposne Ea paccrosEme [, . Iocnme HpOXDENEHER MONATH HAROILESE-
Huft o6seM BOIH NPONBETraeTCs BHNS D0 YRIOEY HA paccrosEme A1,
Ifpe patspefime® Bomomozave HpONBEXeRNS A0 CTDYE B GOpPOSJE SHAND-
THYHO BHMEOINCAHBEOMY .

AmEa npodera xda CTPYR OpE JECEPeTHOM NOXNES B O0meM CIy—
U8 ONpeNeJNTCA EAX CYMMADHAS PENUNEA UPOOSIa CTDYR m0 cyxofi
B yRIExHeHEOR JoposmaM:

L= 4, * oyt [ gl v a) ]in
rAlL v ;= [ L, -(ral)ral, ]vatl +.

C yeeamgeHEEM TPONOMNNTENLHOCTE EMIVIRCA BONONONATE, JEIGHA
doposys B CHEseHmeM Emrriseanmel cmocodmocrs mowe A ! ysem-

mﬂngﬂmnmmmm
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L= Voiibyy * Vo (t:.,i-?: ”"{}f lr’_;(f#:’- A Yo, (3)

ita g+ Ay

JEavenRA napaweTpos I, m o ¢ mevemmes BpeweEw mpmEm-

WEDT TOCTOAHHOS SHANEHN® N, ClepopaTeNsEC, SEBECEMOCTS (3) EMeer
seryxemami XaparTep. lpw yemppy

131



Lami = Uy t AL (4)

mpoder J0a CTPYE Tpexpamaerca B sammcmmocts (3) moxer CuT: IpE-
BejleHa R JoEee IpOCTOMY BHIY.

fccaenosaEma NMEENCHER BOXH OpE SECKPeTHOR BOZomONiaYe Ipo-
poqumE B JIX BHIO "Pagyra" mEa yuactee ¢ yruomawme 0,12, mepemod
pexypayeE 0,7 M B pmEof Goposxy 2O M.

[lo pmeEe GOPOSHH pastEBAMCH HA NeCATEMETDOBHE CTBODH, IpH
nodersHEEE ada CTPYE EOTOPHX (QWECHDOBAEOCEH BpEMH IPONBEREHEH - BO—
re Do cdoposze. lomaTy BOXW B GOpOSIH OCYMECTBAZIN H3 EMEOCTH, B
KoTOopoff mOEENEpEREBANCH NOCTOSHHHE YDOBEHE BOIH C HOMOULD
cGpOCHOTO GOROBOTO BOJNOCINBA H OCECHeINBAICH HOCTOMHHEE Dacxol
BONOBHIYCROB, LIDONOMXHTPENIEROCTE EMIYALCAE HONAYH ONDENelSIs Ipos-
HuM DOJMBOM EA cocemEeM yuascTre, [lepEoX IECKpeTHOR BONOMONAYE
nps pasHO TPOXOEETEINLECCTH MMIYALCA HNONAYH H DAYSH COCTaBRI
30 mEm,

IfpOBEEEHENE ECCASNOBAHRA NOEKASANH, IT0 HAYANEHAA CROUPOCTE
mpocera mfe CTPYE [0 TAETaM BONONONAYE YREJINYHBASTCHA OT TAETA K
TERTY, NPECGIEEAACH K NOCTCAHHOMY SH3YCHEND, EOTOpPOe COCTaEAIO B
omrre 5,7 M/MEE, NpeBHNAS HEYAABHYD CEOPOCTE Ipodera nfa CTpyR
no cyxo#t doposme B 5 pas, OmEARD,HECMOTDA HA TAROE yBENNYE-
HHe CKODOCTE Dpodera CTPyH, PaaMiiBa pycia GOposiH He EatmIEmoCh.
BeposTEO, 9T0 OJyCISBIEBaETCA TEM, YTO IPSHEBEDATE.TEHO YRIAXESH-
Haa (oposja JoJee yCTOHYINBA.

IIpoders nda CTPYR NIDE JECEDETHOR BONOmONAYe IMIYILCAME DaB—
HOofl TPOONEETONGHOCTH MOEHO ANIPAKCEMEIDOBETH SEBHCHMOCTED, I'PAbER
rorTopoll mpejcTEBIEE EA pEc.2. 9ro OrEGaxmas rpadEROB IDOGETOR,
oupeNesmAs NOJOXEeHEe J6a CTPYE ALd NpHESTOR BeJTHHH pacxoia
B COpOSHy H IepHOA EMIYABCA BOJIONONAYR. OTY SABRHCEMOCTD MOXHO
npenﬂrmypannem

ol rﬁ‘ /A
fﬂff(l'"""-rfrm}.(ruﬂ (5)

*Tem )

rne [, = puEEa mpodera Jda CTDYR B DEDBYD eINHEIy BPEMeHE IDH
nepsoM mycke BOoXH [ 2} 7, = DDONOUXETENHHOCTH MMIYILECA BONO-
nonam®; [, = DPONOIXETEIHHOCTH CTEKAHNA HAROIUIEHHOI'O OdheMa

BOIH B GOpO3Ee mocJe NPOXpameHHS NePBOr0 EMIyNHCA NONATH BOTH;
ol, p = roshNeHTH, XApAKTeDESYINEC 3aryXaEEe mpodera
ada CTPYH.
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EpeTHOGH crpyai 2 - OoruECanmas mnﬂ
tmmﬂﬂ E&:ﬁna@’iﬁwmﬁ ‘u’fgﬂ“ﬁpﬁ nm_nun-
Holt Bomononade n'naym Yepes M

[poder mda CTPYE HA JCTAEOEJEHHYD IMHY GOPO3JH MOXHO BHDE-

SNTH HENOCPeJICTBEHHO HWepes WHCI mﬂn BOZOTIONATE
{ =4, - : (6)

e f, mecmﬂamwmnmmg,m
eat  {,°f,, 3 /A = GECHO NMIYNECOP BONONONATE; ) -
napameTp, XaparTepasyrmEl SaTyxaume Opodera JAGa CTPYHE 33 TMCTOe
BPEMA HDONAYR BOIH B GOpOsNy.

TaraM oC0pasoM, ODE INCEKDSTHOM IOJMBE HE COMBINX FRIOHAX,
RAE ¥ NpE OCHYHOM NOJEBE, ITPOJSIE J0a CTPYE MOXHO ANNDAKCHMEDO-

BaTh CTeneHEROll 32BECHMOCTED. JPONOIEETENRHOCTL MMIYIECA
BATh CTeHeHHO# saBECEMOCTHD. OiHAKc sasmcEMocTs (6) cupaBemmsa

PONBRO JO MOMEHTA METEHCHEHOrO SATYX8HHMA npodera. [pomomswmrers-
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HOCTH HMOyALCA NECKpeTHOR BONONOZAYM E €r'0 BeNNYNHYy NOXOHpanT H3
yeqomuit gomyormMolf HEPABHOMEDHOCTH B HCRJOYEHHMA cOpPOC& HA MOMEHT
SABOLMEeHENA [OJHBA.

Ope noumse mEckpeTHOR cTpyel ofwee BpeMda BHNSYM 3anaHHOR
nomEEHOf HOpMH HA yYacTOR donmme, YeM IDE TONEBe IOCTOAHEOR CTDy-
efl, DOCKOMILKY BO EpeMd NAySH BOA HE NOJASTCH HA STOT yYacTOK.
Sa uEcTOE BpeMmsa pogomojatm (odmee BpeMA NOJHEBA 3a BHYRTOM HAY3)
BORA UpE NECKPETHOM NOJERe NOOEXHT N0 KOHNA TMOJMBHEX CODO3N DaHb=
me, TO M HODME NodersHEA OyAeT MeHRNE, a4 PARHOMEDHOCTD YBJAXHE-
HESZ BHmE, YeM Ipi DoumBe nocrosHEHOM cTpyell. Bo BpeMa maysH BOIY
NOAE0T HAa COocenEmll yIacTOR,H 334 BpeMd DOMHBA HA HeM OyZeT BHjuaHA
TAKAA Xf DONMBHAA HODMA,

OmEaxo NPE DAEHHX NOJMEENX HODMEX, BHNAHHEX IDE [OJEBe NIOC=
roAEROR @ mucEpeTHOR cTpyell, PpemMA BHIATH NOMNBHOR HODMH JHC
Hof ctpyeff dyuner meHmme B COOTBETCTEEN ¢ ypemmdenmes EIJl TexHERE
ODOJEBA.

Comcox HCHOIB3CBAHHOR JHTepPaTYDH

I. Tepmuroper A.A. Hegoropsieé BOIPOCH TEODAE DOJEBA IO GO—
poanas npepuemcToRf crpyell. - B xH.: Texsmra B TEXHONOTHA MeXaTH-

SEPOBEHHOTO OpomeHKs, M., BHMMImM, IS82,
2. CilpapovHER mO MexaHEsSanEe opomeHmsa. M., Komoc, I979.

YIK 532:631.347.1 C.C.CapymriH, Kani,TexXH.HayK,
C.B.Xpoxs, HEHX.,

T.M.Hegpacopa, HHX.
(BHIIO "Pamyra")

K BOMPOCY O JNOMQUHMTENEHGM COMPOTHBJIEHIH,

BOZMKADIEM [P JIBMEEHMY K{IKOCTH B II0-
I3TUIEHOB(M IIAHTE, HABWTOM HA BAPABAH

B mupoBoff mpaxTEKe opomeHmdA 3a nociejume I0 zer pce donee
INPOKOEe IDEMEHeHMe HAXOINT OOMHB CANbLCEOXOSAHCTROHHMX KYJALTYD

JIORNEBATEHEMA YCTAHOBKAEMH C IepeMenamiMECcH JORINEBANBHHMHE annapa-—
rTamE. VHTeHCHBHO BeIyTCH padoTH IO CO3NAHND IANRHECTPYMHHX H cpem-
HeCTPYyHEEX NORNEBANHHEX MANEH ¢ noxavefk BOjH NO TpPyoeMm B THOKEM

MISHETaM ¢ Easmexoff X Ha dapadaH, OOJEBOM B JNBEXCHHH, 4 TE&KXe Ha-

BECHHX TPEKTODHHX NANSHeCTDYNHHX MamEH ¢ nogadefl BONH N0 I'HOKAM
[34



TPyGonpoBofiaM. FaspacaTHsanTed IAHTOBHE MANMHE JJIA TOBEPXHOCTHOTO
NOJIHBA,.

lIpimdeseHre ITEGKMX WIAHTOB C HABMBEOK Ha dapadad NOSBOIET
ACMONBL30BATE HOBHE OONeE NPOTPECCHBHHE CXEMH OpONeHHR, YBEIEIETSH
paccTOANNe MERNy TPYCGONPOBOZAMY # TIAIDAHTAMM SAKPHTHX OPOCHTENHHHX
CHCTEM, CHHSHTL TPYNOSMEOCTE ¥ SHEPI'OEMKOCTE HA NOJEBE.

Jsi pacdera i 0COCHOBAHWSA I'MIDERIMYECKEX IADAMETDOB IMIAHTO-
B mamgH, paspadaruBaemux I'CKE mo opomemmo BHIIO "Pagyra”, HeoG-
XOIAMO OHNO NPOBECTH HCCIENOBAHHA N0 ONpeNEJeHID IOTEPE Hanopa
E TNONHITAMEHOBHX WIAHTAX, B MpOliecce KOTODHX BHABMTE CTENeH: BJIRI-
HiA MOTIOMHHTENEHOI'O COMDOTHMEJIEHHA, BOSHUKANUET0 OT HABMPRE MIAHTA
i OapadaH, M BHEOTH YTOUHEHMA B DacyueTHHE (HODMYyJH.

B samauy mccaenopammit EXONATO ONpeneseHMe NOTSDh HANODA IO
JJHHe NOMITANeHOBHX IISHTOR nuamerpom 50 m 32 M (BHyTpeHEHe mma-
MeTPH COOTBETCTBEHHO 39,2 m 24,4 M) Ha TpaMOM YHaCTKE B ¢ HABHR—
®oii Ha Oapadal NpH DPASNNTIHX JHAMETDAX HABABKE ¥ UMCHe BHTKOB IUIAH-
I'a,

ViccnenoBaHld NPOBONMICE HA CIEIMANEHOM CTEHIE B NaGOpaTopHT
rrnpenaary BHIOMETII. Tipn aToM M3MepANECEH: DACXOX, TEMIEDATYDA BO-
M, NOTEPE HamOpa Ha JBYX y4YacTHaX - IpAMoImHefHOM & ¢ Hasmsxoil
Ha JapadaH,

[lo pesyasTaTaM MCCHASHOBAHMI ONpeNe/FIHCE ROSIDAIMEHT COMPO-
THBJICHIA TPEHMW 110 JUEHe A, ROSPHIEEHT MECTHOTO CONDOTHMBJISHIT

{ B HABMTOM IMISHTe, IPOM3BOMIINCH COOTBETCTBEHHO AHAMI M CpaB~—
HEHHE MOTEPh HANODA HA NIPAMONMHEHHOM YYACTRE WIAHTE M B IUIEHTE, HA-
BATOM HA GapadaH.
liorepu Hamopa B HaBATOM HA Oapadar muanre A /4 ompemestor-
Gl KAk cyMMa NOTEDh HANODPA HA NMpPEeonoNeHEe CONDOTHBACHET 1O ILIHHE
aﬁw ¥ MECTHHX NOTEP: A f,, , BOSHHKSHUEY OT HABMBKA WMJIAHTA
Ha Oapadax
AH = Ahg, + Ak, . (I)

mwmmmmmdumwmmm-
JeHAe Jummit TOKA BOIN M HA TACTHIN XMIROCTH, IBEXVUAECH 10 HACKDEB-
JICHHEM JIHEAM TOHA, NeffcTByeT LEeHTpOGeXHAA CHIA FHEDIE, <& CYeT
3T0H CHNH THIPOIMHAMITYECKOE NABJEHEE B MeCTe NOBOPOTA ¥ BHemHek
CTEHKH TDYOH NOBHEAETCH, & Yy BHYTDEHHel NMOREEaeTCs. 310 xe odeTosi-
TJECTBO OO0YVCIARIHBaST YMCHBIIEHHE CKODOCTHOT'O HANOPA — yIeanHoft
HAHeTHIECKO# SHEepIrHE - ¥ BHENHER CTEHKH I YBeJWYCHHEe ero y BHYTDPEH-
Hell, T.€. HA NUBOPOTE MPOMCIOIET niepepacupesesieHne crOpocTeit.

135



KoophrmimeET MECTHOTO compoTsmienEd {  3aBECAT OT KOBIEIY-
AMHE MECTHOT'O COUPOTEBJISHEA I DEXEMA IIC “OKa, KOTODHE onmpenemeTcd
osPPEImeNTOM I'EIDABNNTECROT) TPeHES i B qEcaoM PefiRousn-

a WHe ,

B pesyirprare o0padoTRE OMNTHEX JAHHMX NONYYEHN SHAYEHES XO-
DDAMEHTA CONMPOTHBMSHEA TPEHED IO ILuEHe § wrcex Peftmoumica nm
OAMOT'O YHZACTHA NOMHSTANTEHOBHX [UAHTOE BHIEYHAZIAHHHX IHaMETDOB,
JHEUEOHaJIREAA 3&EHCEMOCTE KOTOPHX Npencraniexa HA pac.Il. Pacuer-

HEne SHaveHEA rosdfmmenra 4 no fopuynam T, K Ommomenxo @ Bia-
agyca [I] KamM cXOZEMOCTE DESYNSTATOR C ONNTHHME JAHHEME B ITpeje-
sax 2-3 %.

Ha pic.2, OpencTapieHa NONYYeHHAS S&RECHEMOCTE XosdlEumeHTa

5
‘
!

JTHOTO COUPOTHBNSHEY [ UM ORHOTO BATKA IJEHTA 0T LEAMETDA
=8 R d'# .

& 1002
a5

Q4

0,3

02

01

0

40 42 44 46 48 50 GRe

Puc.I. Blm-un n‘-'pfﬂﬂ.i-f Re) ana momws TExSHO-
ILEAHTA: ""E o MRM;
g —-d =24,5 raq
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Prc.2. SasucEMocT: RoffmEeRTa MECTHOr'O CONDOTHB-
JdeHEE Tep JEA ﬁmurqhm MEAHTa OT JH-

ame HABREBRE: I - =od,4 MM;
e 2 - d =392IE

o cymecTsynmaM Gopmynan (cuyvall NASBHOIO SaKpyIESHHA TPYGH),
DACCYHETAHH ROSDPHUMEHTH MECTHOIO CONPOTHBJICHEA, OTJINYANMHEecd OT
onuTHEX Ha 20+40 % B SaBACEMOCTHE OT DANEYCSA HABABEN, UHCAA BHUTKOB,
IEBMETDa MIaHTa. AHAaMN3 QopMyrn, B 4acTHoCTH GopMyan A.J. ABTuy A

(1]

- [02+ 000/ (1002)° Wd/R, , (2
rge d - OEaMeTp TpyoompoBona; A, - DANEYC SaKpyIVIeHNA;
Beitcoaxa [ 2]
Iy = [ 0431 + 0463 ()" g+ (3

r'me 6 = yDPOI SaFpyIJAeHHEA, E OPyTEX DOKASAl, YTO IpH SHaYeHALX
d /R, >(f noxydesa XOpomad CXOMMMOCTE ONNTHOTO KoojHImerRTa

mmmwmnpmm.ammdﬁ? = 0{ me-

JIEHA Ros(hAmEesTa { MAJI0 BABHMCAT OT PAIEyca 3AKpYINeHAA,

Tax, LUl MIAHDS DEFaMeTpoM 32 MM B DAsHHX DaIAycoB 3aKpyIve-
HEA IOy ZEms ¥ oneim papaudt 0,45¢0,42, {pacy = 0,52, b
mianTa neamerpor 50 MM I paey = 0,54~0,52, a omuTHHE SHAYEHHEA

! =0,43-0,32. PacueTENe $ODMy/H OAOT HECKOJBHC 3aABHNEHHHE
3HaveHEAd xosfAI@eHTa MECTHOTO CONDOTHEJNEHHES, N IDOA3BOAMTE pacyer
[0 HEM MOEHO JENL: B NEDBOM IDMCUIDReHN,

Mo onuTHHM 3HA%EHEAM KosfdmmenTor [ & /A paccuETaEH H UOCT-
poens rpafexe sasmcEMocTedl ymemsHEx (Ha I00 M nmEHH) HOTEDH HANODA
OT PACYONa NAA MCHNTAHHNY IMaMeTPOR NOJMOTHASHOBHX IUISHTOB IDH JH-
aMeTpaX HABMBRE Ha dapadan, paBEmx I,0; I,5 ¥ 2 M, B nado cpasHe-
HAe ¢ DOTeDAMA HANopa Ha, OpasosmHeiiHoM ydacrtwe (pac.d, 4).
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Fue.3. SamEcEmocTs moreps Eamopa (=a I00 M) or pac-
XOHA JAA IOINSTEISHOBOT'O WMIAHTA J‘;,,:EE,E M

B et -m:L =2 .;‘i‘#ﬁﬁ%‘“

PesyasTarTH NOKASHBALT, UTO NOTEDE HANOpa B HABHATOM H& Of-
padad miaEre Ha I10-20 %, B SABECHMOCTH OT palEyca HABEBKE, GOInLIe
UeM Ha NDAMOJEHeHHOM y4acTKe, T.©. HABMBKA HA G8padaH UDEBONAT X
YBSJIMSCHAD CONPOTHBJGHHA NRUXSHED BOJH B TPYyCOOpOBOLE, KOTOpOe He-
OCXOIMMO YYMTHBATEH IDH I'ENPABINYSCKEX pacdeTax. JMEHHNEHNme DamEyoa
BABMEKH ODABOJMT X yBEJNYCHAD COIDOTERICHHASA,

Maremaradeckad o0padoTEa pesyasrTaros Ha SBM nmossomEma mouy-
THTH 32BHCHEMOCTH NOTE€DE HANOpa OT pacXofa B BEue I00 ( = a’-gﬁ.
Kos(ijmugesT @ nNpMAEMAeTCA DaBEEM or 2,I5 mo 3,05, B 3aBECEMOCTE
OT pamMyca EABMBKE M IEAMETDA TPYOH, a koappmmenr § pasen I,78
Ll neameTpa muaHra 32 su o 1,73 nna mmametpa 50 m,

SHavennmd kosffmmerToR 4 mpEBonATCA B TAdiEnel,

Tadmma I
SHaweHA” KOSQ(EIMENTOB @ MU pacieTa NOTEpPh HAIOpA
B DOJESTHNCHOBOM IUIAHTE

3,06
50 2,60 2,40 2,30
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Pac.4. SaBECEMOCTE moTeph Hamopa (m=a IIII u] QT gﬂ
:ﬂnﬂ ILIH HOJESTEISHOBOTO mrma

oo 1ord s e P g G

YIACTOR

Tarme o0paso, HCXOIA H3 BHICE3JNOXKSHHOTO, MOEHO CHEJRTE
CJieIyImAe BHBOJH :

[JoTepE Hamopa B NOMMSTANSHOBOM MAAHTE ¢ HAaBMBEOHf Ha dapa-
GaH cJeNyeT DAcCMATDEBATE KAR CyMMy OOTeph HANOpa MO LJIMHE I
MECTHHX UOTeDb.

JonoJHETEJRHOS CONPOTHEBIESHEES, BO3HEKAKIEES OT HABMBEH WIAH-
ra Ha GapadaH IpE oTHomexme d/F, = 0,03 - 0,08 cocrasmier 10-20 %
moTeps HaNopa IO JUMHEe HAa NPAMOYTOJEHOM YYACTEE. 55

B OpEEETHDOBOYHHX DPACYETAX MOXHO HCIONL30BATE CYHECTBYRMES
fopsyan [ 2, 3] ana onpenememma xosfpmmmenra [ ¢ yuerom umC-
JIa BATKOE,

I TOYHOrO THNPABIEYECKOTC PacyeTa NOANSTEISHOBHX NUIAHTOE
mEameTpoM 32 E 50 MM c HaBEBrROM Ha dapadaH peroMeHIyeTCA HCIOONE-
sosarh rpafuxe (pac.3, 4) 100/ = F(q), npexcrennmmme coGof
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sasdcamocTs Brua I00 .a-q,‘.

Crucox Heponpgopannolt Jmrreparyps
e 1. AnTuyas A.ll. TappesmEaeckme comporsmiesns. M,, Hempa,

2. lnexswrx W.E. Crpapowsmy 1m0 IENpERNMECKEM CONPOTHRJIEHH-
M, H."" L- MW. Igm-

J. HaywHo-TeXiidicpmt orver mo Teme "IMIDABIMNECKAE HCCHCKO~
BAHAR BOZOTPOBOMIIX ijeMeHTOB ODOCHTENBHON CeTH M MoMEBHOH Tex=
HEKR" . Kowosmsa, BHUMT. 1979,

4. HaywHO-TeXHMYtcxmil orger mo Teme "IMIDARIITIECKHEe HCCAEJO=
BEHRS BOROMPOBOIANMX 3reMeRTOB OPOCHTENBHO! CETH M NOuMEHOR Tex-
wmx” . Komomma, BHIOMT, 1960,

YIK 63I.347.1

A A MuTpEXHE, KaH@.TexH.Ha4yx,
B.M,Kyarmm, M=, ,

(BHVMM=TIIT)

I'.H.KopensroB, HHE,
(ICKE no opomeHmo)

TORIEBAIERY }:0MECHE TPYBOMPOBONL
C MEKIPONpYRINOS IR OPOUEEMH -
BUTHOBOIMECKIMM CTOKAMM

UNULS IS GePCICRrppmax nanpaBremn B MCTIOUH3OBARKE KMBOTHO-

VAEANCTBO KCTOPOT'O Halypo p 1981 rony KoTeNEHHEOBCKEM 3aBOIOM
ceubLFoXCEliCcTESHHOT O ‘enrEoCTpOeHAd, B HacTosmee BpeMma cepaifmdt
papiar? L-80 MONePHIT gpopas, BMECTO TeIIOBOTO JBATATE BHYTpeH~
BeIOo CIopal'dd TpAMeHEH S3JeKTPOIHEBON .

JHE-80 ¢ axexTpONpmonoM NpefHASHAYEH A NPOBeJEHHA OPOCH-
TCJLHHX B YIOCDHTENEHNY nomwBoR CeJEXOSYTOmEl, HESKOCTede hHEX
mﬁermﬂmmlm. O
pagoT OHHO OT coaumapTHHX SAKDHTHX ODOCHTONEHMX ceTell mm
pasdopEOTC TPy COIpoBONE
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[ogroroRneHHEe RABOTHOBOMYECEKHAE CTOKHE JOJIXKHH AMETE BIAKHOCTE
pume 96 %, a passep TEepmEX dYacTEy - He cowee IO M.

ToxnesansaEul Tpydonposon JKE-803 or cepuiimolf mamwsn JHH-80
OTIMIAETCH CJIE YR ;

B KOMIUIEKT MANAHH BBEJEH HCTOYHMK SJEKTDONDEBONS HA 0ase
camoxorHoro macce T-I6M;

YCTEHOBNEHH JBa TOKOUBEMHHERA,

npEBox, nerymefl Tesexxs (mEETaTesh BHYTPEHHEIO CTOpaHMA) Sa-
MEHEH 3JEKTDOIDEBOOM;

AaMeHeHa WOHCTDYHIEA MexaHmsMa CcaMOyCTSHOBEE JOKIEBAIRHOTO
AImapaTa.

JoToUHEE NETAHES - TeHepaTop, O0ecHeuYEBSLUMEN SJIEKTPOSHED—
rgelt mpEBON TEJEXEH, BMECTE C HNDEOODAMH YUDABINEHHA H ABTOMATHKE
CMOHTHADOBAH E& cawmoxogHoM maccE T-IGM. Bpamemse reHepaTopa OCyUecT-—
BIAEeTCA OT BaJNA OTGOpa MONHOCTH CAMOXONHOI'O NACCE ¢ HOMOmMBD Kap-
JAHRHOT'O BAXA ¥ pemeHHoff mepefav®. SNeETPOSHEDIEA OT ECTOVHHEKA IH-
TAHEA HOJAeTCH IO Kalespn, CMOHTEDOBAHHOMY HAB TPyGONMDOBOXE.

ToroctemEns xoHIepcl mpefHAaZHAYeH LM NePeNAYE S5JEKTDOSHED-
PEA OT RCTOYHEKA NATAHEA ¥ KAjem, MIVIEMy 00 TOYOGONPOBONY MAUR-
HH, H TpefOoTEpAMAeT SAK[yIMBAHNEe YIACTRA Kasedd OT MCTOYHERA OHTA-
AEA 10 Tpydonpomona. ToxocseMEEK y npasorHoR Tesemkm (pec.I) cay-
EAT IUA Nepefadd BJEKTPOSHEPTHH OT Kajdejd, Hymero 1o TRyOOmpoBO—
Iy MaNmeH, X SIeETPOABETATENN TDHBONHOH TENEXHM E IPeXOTEDAmAcT
SEKpyIRBaHEEe YYACTHA KAOeJA OT TPyOOUpPOBONA MO SJAERTPOIDHEBONA.,

Pmc.I. TorRocheasE®R ¥ mpEBONHOR TeJexEm
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dnexrponpepon (pec.2) odecnevmBaeT TePEKATHBAHAE TeJENKH
BMECTE C ODOCHTENEHHM TDYGONDOBONOM HA HOBYD nosmum. OH cocToRT
K3 ACHHXPOHHOTO SJEKTPOJIBHETaTend MomHocThD I,5 KBr B mLmHIpIMec—
KOTO IBYXCTYNEHYSTOIO PeIyKTOpa. BpameHie OT pPeIyKTODA R TeJexHe
neperaeTcs depes IENHyD DepemaTy.

Mexanmam camoycraHopks (pec,3) ofecneuMBaeT BEePTERANEHOE
NoJIOReHAe NOENEBATEHONO AIMAPATA B CJHBHOIO KIanaHa BO BpeMa
Bpalledild NOJEBHOTO TPYOONpPOBOZA NpE cmere noamug, KoECTpyRums
ET0 AHAJIOTHYHA HOHCTDYKIHAM MeXaHmsMa cepmimoff mammu JTKH-80, 3a
ACRIOUYEeHHeM TOI'O, YTO B KODIMYyCce HMEETCA OTBEPCTHe oK raders,

B 1962 r. BA OpomAeMOM NACTOHNE SKCIEDHMEHTANBHOTO XxoaaftcTa
BHIO "Pamyra" mpomejenn meruranus JKH-80 ¢ amexrpompisomoM. OcH
TeXHUKHO—ONCILTYaTAUNOHHEE NOKAsarTe/i MpEBeNeHH B Tadiumle. YcTaHORIE]
g0 JIKH-809 mseeT paAn mpeMMymecTB IO CpABHEHEW ¢ cepuitofl Mammiofi:

yUpapneHge NBAXCHEEM MAIMHE C TOQIA TPYyCOOpOBONA NECTaHIE-
OHHO® ;
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Prc.3. MexaFWaM caMOyCTAHOBKE JOXIeBANBHOTO ANMApDATA

BvecTe ¢ TeM, HeoOXOomAMO IHopadoTaTh CIenymde YSJH: YCTaHO—
BATHE B TOKOCHEMHEKAX WMETHKE A HYJAePOrO NpEROJA; IarepMeTHIZpOBaThH
WTenceNbHEl paspeM; YCTAHOBATH Wka) yUpaBieHEA ¥ IeHeparop Ha
AMODTH3ATODH, 4YTOOH OHM HE NONBEDTANECh BACpDAILMM; HEOOXONMMO, 4YTO-
O IETOK NpECOPOB OHN oOpameH B CTOPOHY CAMOXONHOI'O MACCHE JIIA ycTa-
HOBIGHEA KOHTpOJNA 34 NOKASAHNAME ODHGODOB S RACHHM BOIETENXA; BCE
COOMEHOHEA B OPEOOPHOM WMETKS BHOONHETL HS MATEEX MHOTIOXEIbHHX
IpoBOMOE.

Ha ocHOBaHEM NPOBENEHHHX HMCINTAHME MOEHO CHEJATE CJeIyouEe
BHBOJH .

SameHa JBHT'aTeNd BHyTDEHHEIO CropaHsd Ha Bemymeil TeJexne IoE-
nepansHofl MamuEy JKH-80 noBHmaeT TEXHERO-SECIIYATAIEOHHHE NOKa3aTe-—
JIH MAIIEHH.

OcHOBEHE TEXHEKO-OKCILIYATAIZOHHHE Norasarems JKH-809

TeEn MameHy KomecHas mua XEIEROTO HABOSA
[Ipasox dnerTpEYeckElt
Ocmedt pacxoxm, a/c 91,2
JBapnenwe, Mila:
B HAyYale KpeIa 0,45
B KOHIE KpHIa 0,38



PaccTOoAHEE MEXIY OpOCH—

TeJaMH, M 600
PaccToAHEe »@RNY TI'EIDaH=-
TaME, M 27

Iromane, opomaemas ¢ Of=
HOR NMO3MIME XBYMI KpHIE=
AMH, Ta 1,62

KoadfwmmenT adferrEBROIO
TIOJIHBE

0,48
MarcaMarsHad CKODOCTH IpH
cMeHe mnoami, 11,3
Wn 3a "ac
mmmﬁ?m, ra 0,54
sa Eﬂ
?ﬁnmﬂ HopMe G600 EE ra, 0.23

Ilocse nopadorrs HexoTopux ysJios JHH-B803 (¢ saerTpompasomom
pemymell TenexKd) MOXeT OHTH NPENCTABNEHA HA T'OCYNADCTHEHHHE HC-
IHTaHEA,

YIK 631.347.1:63I.862 A.M. BymuemH, XaHI.TexH.HAYK,

A A, METDEDCHH , HAHN, TeXH,HayK,
Jd.11.Pepa, mEx.
(BHM¥M=TTI)

TWIPABIVYECKI ¥ TEXHHKO-SKCHOMWYECHMH PACYET
TFYBOIPOBONCE OPOCUTEIEHHX CITEM C MCOQUES0-
BAHMEM EVBOTHOBOIMECKMY CTOKCB

i HCTIONBLSOBAHRA OTXONOB REBOTHOBONYECKEX ROMILIERCOB - HA~-
BOSHHX CTOROB — B EaYeCTBE OPIaHNYeCKOI0 yHoJpeHEs Bce OQnnDee
pacopocTpaHeHde , HADANY ¢ MOCHNEHHM TDAHCIODTOM, HEXONAT OPOCH-
TeJbHHE CHCTEMH, KOT'NA CTOKN TDAECHODTHADYDTCA K OposETeNnHOR ceTn
OO0 TpPydaM ¥ pacupeigiTCA 0 OO0 ¢ NOMONLD cHelmEarsHol HiN MO-—

JsbgpopagHofl monmEEOf TexHERM,
enmmlica oTeyecTBeHHHE M sapydexHull OINT NORASHBAET, YTO HE=—

OCXONEMHME 3JieMeHTaME Taxo# opocErexsEol cEcresu (puc.l) smwmT-
CcA: HACOCHAT CTAHIMA MONAYM CTORKOB 2, HamopHufl TpydompoBon iR
TPAHCTIOPTHPOBKA CTOKOE K MECTy CMOMEBAHMA 3, YauH CMemHBAHEA 4,
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HACOCHAA CTAHIEA TONAYM BONH HIN CMECH ee cO CTORaMK 7, 9, sak-
pHTaA ODOCHTENLHAA ceTh C apwarypoll 5, noumemas TexmEra (noxme-
PATBHAA WK §1d NOPe[XHOCTHOTO noumea) 6. Ms puc,I BEgHO, 9TO
HESABACEMO OT BHODSHHOTO MeCTa CMEmFABAHEA CTOKCB ¢ BOHoll cocTas
9JIEMEHTOB OPOCHTEJHLHOE CHCTeMH ODOCTOAMHHE. UrodH cHCTEMA COCTAR-
JAIA eNEHOE LeJioe, HeodxommM DONGOpP e€e NAPAMeTPOB IpE paspadoTaH-
HEXL METOJEX pacdeTé SHepreTHYecREX SaTparT Ha IENpOTPAECHOPT XE-
BOTHOBONYECKEX CTOROB M EX CMEcCH C BoJoff mMpM CRODOCTAX, odecne-
IMBANNEX HAESEHOCTH DAdOTH TPyOOIpOBOAOB.
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Harypaue macdmoneRdd DORASANE, 9YTO MeTOMH, NpAMEHSEMHE MpH
pacyeTax HIOOPOBONOB, OCANKOB CTOYHHX BOJ LElmrmmpcBﬁnuB,
[ 5, 6] He MoryT GHTE HCIONB3OBAHE JIA CJYUAR TEUCHAA HABOSHHX
CTOKOB, TAK KAR DACXOKNCHHA DACYETHHX § ONNTHHX IAHHHX COCTEBJA-
or Cosee I00 %£. Iooromy B0 BHMMETI Gune npoBeleHH HcCJelOBAHHA
HANOPHOTO TeYeHEH CTOROE KpyIHOro poraroro ckora (KPC) m cemHO-
CTOKOB BIaxHOCTED OT 91 1o 99 & B TDyGONPOBOLAX DA3IHIHOTO
IEaMeTpa B MarepEana. Tax Kaxk ocodeHHOCTH TeUeHHA CTOKOB o0yCc-
JABIEBADTCA BX (H3aARO-MEXSHWIECKAME CBOHcTBaME, TO OIHOBPEMeHHO
¢ THEpaBmrIecKaME ECCIGNOBAHEAME OIpeneJSLIACH CJIeIyIumie KX
ceoffcTBa: IWHAMWYECKAs BASKOCTE ¢ » ODPeNedbEOe HANDAKEHHE C
ra 7, , LIOTHOCT® [0, , PPARNMOHHEE COCTAB TBEDINX BRIDYeHHL.

JECIeDAMeHT HCCHAeNOBAHKA HA POTANMOHHOM BHECKOZHMETDE
NOKA3ANE, YT0 B JEanasoHe oT 91 mo 99 § HalmOUaeTCA HECKOJABKO
HHTEPBANOE BJEKHOCTH C EAYeCTBEHHO DAVIHYHEMH CBOHCTBAME CTOKOB:
or SI mo 94 ¥ — HABOSHHE CTOKA THKCOTDOIHH H OGIaNapT Ipex
HANDANEHEEM CIBATA T 3 0T 94 5o 96 § - THRCOTDONHOCTE COX—
pamfeTcA, a 7, Mal0 4 He BIASET Ha NpOIecC TeYeHHA; CHHIE |
96 ¥ - HABOSHHE CTOKH — HTO HEOTOHOBCKAA EANKOCTE BHCOKOM B3~
KOCTH.

OdpadoTHa ONMETHHX NAHHHX IOKA3ANA, YTO BASKOCTH EMBOTHOBOM—
JeCHIEX CTOKOB MOXHO ONpeNedaTh N0 dopMmyre 2

e = /‘;B[f+2,5(6+fﬂm)] oK)

TAe []g — JEHAMAY6CKAA BASKOCTH BogH, [a/c; C - comepmamme cyxoro
BemecTsa, %; A - Kooff#mEeRT, sapucamEil 0T BENA EHBOTHHX M
PEIlHOHA KODMIESHHSH

Jug EpynHOIO POTaToOro CROTA p =0,70,73, pna crumeft
2 =0,65-0,7. Boxsmme SHavYeHHA /2 BHOHDapTCA TpA IpPeodia~

JEEHE B DalHOHEe KOHIEHTDATOB, MEHENHe — [MNEBMX OTXOIOB, OBOW-
HHX B DACTHTENEHHX KOMIOHEHTOB.

Iipe BxaxmocTE domee B (C <2 9)
Bc:= s (1.7 2,5C) . (2)

B radn.] mpEBeneHH HeRoTOpDHe (ESEKO-MEXaHEYeCKEe cpolicTea
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Tacmama 1

MaMeHeHRe 3HAYEHWH IpPeNSJLHOTC — HAUDAREHAA
CABATA ¥ IMIOTHOCTH NpE DPasCaBJEHHNM CTOKOB

ST AR s 35S 5
Ban CeoitcTBa ___ <] BuagroCTh, %
oI 93 95 g_
KPC To o BBI50 BB 9,2 30~ ivs

P xx/u® 1026 1021 I0I9 IOI5 I0IZ IOI0 1008 mus

Cpimocroxa To, D2 8,0 3,2 I,6 0,4- - - 2
Peixr/u® 1038 1034 1030 1026 I021 I0I7 I0I3 1008

lcenenopanMd MOTeps HAMOpa NpH TeYeHEM CTOROB IOKA34ANH,
uro mpe W >98 § onm muenmidEm Boze, mpa W < 98 § ompene-
J0TCH DHUSYHASAHHuME cBoficTsamu crTorop (Tadn.I), He 3SaBHCHAT
or marepEata Tpy6 [ I ] & MoryT ompenenarTses no mspecTHOfl dopmyze
JIapca-Bellcoaxa Ve

ﬁ'(ri'g’"* 1)29 £ (3)

KooffsmgenT THIpABANIECROr0 TpeHEs 4 IpH TeYeHEH CTOKOB
B JAMMHADHOM PeXEMe ONpelleldeTcHA Ho fopuMynE

A, = 64/Re” . (4)
B jmanasoHe aasHocTE or 91 mo 94 %
pe’= 1/ v*dqfﬂ.: crm] . ®
Korma W = 94 %
Re = Re - V—d’*p,_./qc
Oepexon OT JAMMHADHOTO PeXEM2 X TYPOyNEeHTHOMY TPORCXONET

mpg  Re = 2500-3000, xoofhemmenr TpEHER WpeNENEETCH N0 SaBE-
CHMOCTH

';‘T =% 0, 025 ¥ (6)
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-2
H= 1 Eop

rne C - comep=asEe CyXoro BEmecTBa, %.

Hmwmmmmm‘cnwﬂpﬁymmmm—
JOIAeTCA AHOMANEA NOTEPH HANODA, T.e. OHH CTEHOBATCA MEHENE, YeM
noTeps Hanopa wmcroft Boxs (pEc.2). AHOMATHR NOTEPE HANODA HAC-
JopaeTcd # NpE TeYeHHH CTOKOB B &[MATYDe, CYXeHEAX H T.4. (MecT=
mye comporEmsenms) [, < Yz . B pacuerax ciexyer OpaTts EX '
OIMHAKOBHME, WTO XOTH E [A8eT SaBHNEHHHe SHATeHEA HOTeps HAIODA,
ONHAKO TOSBONRET KOMIEHCHDOBATE HeYYTEHHNHS MECTHHE CONDOTHRISHEA
(cpapHEe MBH, MSTHECH, BMATHEHH X T.X.). ;

_L'E. -
10 i p
2
: 3
]
4
2
0 . 2 3 V. m/c
Puc.2. [orepm =an
Hnlg a%m ! E:Ii u!.
I=- ; 2 = '!"h CTOROB 5‘? €: 3

nmmn CTOROB 94

Ha OCHOBZHHA IENPABVEYECKEX ECCACNOBAHRR, a Tamme ArpoTex-—
HAYeCKEX M MeJROPATEBHWX TpeOoBaHAR, COIMACHO ROTODHM IOJIHE B
BEeTeTANMOHHHE NepRojy CASXyeT IPOBONETE CMECED CTOKOER ¢ Bojoft
RIAXKHOCTHED He mMemee 98 £, napameTps TpyCONDOBONOE OPOCHTENBHOR
ceTH, NONNeBSNLHNX MONEH B ycrpolfiers, rme Teuer cmecs O, He—
OGXOJEMO PACCHUMTHBATH N0 METONERAM, UDHMOHAEMEM B OOHYEEX OpDOCH-
TEJBHHX CHCcTeMEX. HeolXONEMO TOMBKO codmoiars YCAOEHE HeSARISHER
TPy0 E BHORpUTH EX IHAMETDH COIVMIACHO Tall.z2,
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Tadmmia 2

. KpmrEdeck#e CKODOCTE Vip npm revensm
EXBOTHOBOJYECKEX CTOKOB, M/C

BiLyi, CTOKOB JpaieTrs TOVO, MM
ettt 20 200 300 350 400 oS00
KPC 0,656 0,71 0,77 0,82 0,86 0,9 0,9

Cogmocrore 0,87 0,96 I,06 1I,12 I,I7 1,21 1,30

THIpABJUYECKEe  NADAMOTDH TPYGONPOBOJOB, NOMSIOUJX CTORA
OT HAKONATENA K YRy CMEHNHBAHEA, DACCUETHBADTCA IO IDABENCHHHM
bopuyaam (3),(4),(6) mpe ECOOAHBOBAHEE JNAHHHX TAGH.2 B COCIMIEHME
ceyDuero TpedoBaHES: NMOTPECHOCTH PACTEHE! © INTATENLHHX BEMECT-
BEX Pas/EYHA B ONpefcjeHHHe CDOKE BETeTAHOHHOTO NepHoia; a No-
nada croroB (. X y3Jy CMENMBAHMA €CTH BEJHUMHA NepeMeHHAd,
BypaEaeMad Yepes CTeleH: HX PASCABNSHEA B CMECH

r.ofﬂ/af

Crenens pasdanieHEA KOMedNeTCS B ONpeNcieHHOM HATEDBAnE

Y min <1 € {max
llosromy  Tp BHOODS NMAMETDA TPYCOUNDOBONA SHATEHHEE €TI0
IOJEHO YROBNeTBODATE SABECHEMOCTH o

Ve ‘Jc ‘ﬂe"‘#rp
d 0, a
» < 2\/"""_"’%'”&&” ; 5

rne V. = romomolt Buxon memiolt JpAKIME CTOROB, M°; Oc = CO-
NepRaHHe DNTATeNEHOTO sJementa, %; /o - IIOTHOCTH CTOEOB,
xr/u°; ¢ p™ TRIPOMOIYS, w>/(c+ra); M., = uepamerp, yum-
THBEIMM HECIONESCBEHME NONTATEILNHX PemEeCTB B Cesoodopore, xr/ra

fip E .:ﬂ

; Mep = & Rokz 1t »

e B; =~ BHHOC IHTATENEHOTO BIEMEHTA yPOXAeM KYJILTYDH,
Kr/ra; y, Nz - RoSQBHANEEHTH ECTOIHB0BAHEA H NOTEpH NETA-
TEILHOTO SJEMEHTA; M =J0ud WIOHaTE KyIETYPH B CEBOOGOpOTe;
n - umcxo noneft B ceBoodopoTe.
llorepl HAmopa B TPydaX IONEYE CTOKOE CJAE OOpejesaTh Ip#
smEMarsHOR crenens pasdasmenma, rorma (.= M [ayveHmse

'a min
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H& OCHOBE THIpaBJEYecKEX 3aBEcEMocTell napameTpu TDYOONDOBONLOB
CHelLyeT YyTOUHETS: TOXHERO-5KOHOMEYGCKEM pacueToM. [lpm sTOM
BEaDT BpeME padoTH TpyOOmpoBOzA, NONADMEI0 CTOKRE, CTOMMOCTE
HHX CTaHIml ¥ ysJOB CMENEBAHAA, KOTOpDAasT MoEeT NocTETaTh 20-30 %
cromMonTE Beell cmcTeM:.

PacuerHue 38BHCHMOCTE IR OlpelefieHEs ONTHMANEHOTO K
TPYGONPOBONA NOXYSeHH DemeHNes yPABHeHWA NpabelleHEMX sarpat | 3,

M=K, (Ey*R)* Ky (Ex+Ry)* Son , (8

rne /4, K- COOTBETCTBEHRD CTOMMOCTH HACOCHOR CTAHIEE C Y3JOM
CMEWMBSHRA ¥ TPYGONDOBOME, O3 = TONOBAA CTOEMOCTE 3JeRTDOSHED-
rae; £,,R,,E,, R, = HopuardsEue KoofmeHTH SROHOMAIecROH
sfbexTEBEOCTE RanmpromeHmll @ oruMcaeHEl Ha RanETaThHHE B Teryumi
DEMOHTH . %
Mf Kﬁ-ﬂﬂ*ﬂlHr JM' 6N Hﬁrﬂbﬂhﬁ'dmp
Ao, A, by,6,¢ - rRoofbEnmeHTH, SaBHCANME OT 30HH CTDOHTEILCTEE
H MATeDHAIA TPYS, ONpenesdADTes N0 rpafumam K, =f (V) u K, =f(d) [4:
N,T = mompocTs B Bpems PACOTH HACOCHOM CTAHIM;
H'Gc'Ht/l'ﬂ.Eq :
He = Hep tHu * Ly, Qp
rme H.,H, - reomesmveckmit ® cpOGOmHNe Hamopu; ( = € o
yIenbHHe NOTEDH PHEDIEE HA TEIDABNNYECKOe TpeHEe; - £, A, /n -
rosfAIMeHTH H NORASATEeJH CTENeHH, ompelelrieMye €3 SaBAECEMOCTEH
TeYeHHEA CTOKOB B TPyGax.
B pesyabrare ECCheNoBaHMA ypaBHeHEA (8) Ha MmmHmMypM' DyHK-
pae /] no mEameTpy TDPyOONPOBONA NOJNYYEHA S&BHCHMOCTE LA ON-
PeNcNeHEA OUTEMANLHODO NEaMeTpa TPYOOIpoBONA C YYeTOM CTOEMOCTH

HACOCHOH CTaHIME H Y3J0B CMeIMBAHEA
iR p n+1

n

T e el ek (9)
M‘P ﬁfEH"'RH} J
3&5 - “a[f'f' t*E ].I‘
p = ;i'a_:!. Eir&
24 7 (E;+Ry)

e Jod - oboCmemEmft sxoHOMEweCKE! HaxTop.
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ClenyeT OTMETHTH, YT0 J,5 GHANOTWYEH NDHHATOMYy B BOXO-
CHACGREHAN NOHATHED SKOHOMEYECKOI'C faxTopa N oTaNdaeTcd OT nocJael-
HET'O NONOMHEETENLHEME NapaMeTpaMe, TUNTHBEXGEMA BIHAHAE CTOHMOCTH
HACOCHOH CTAHIIMM B Y28 CMeNMBaHRd,

HA OCHOBEHHN BHEERANOESHHOI'O MOXHO CHENATH BHBON, YTO IEN-
pABIIYEeCKEEe PacYeTH TPYOONPOBONOB OPOCETENBHHX CHCTEM C HACHOJEB—
20BAHEEeM CTOKOB EMEDT OTVIMMHETENBHNE OCOJSHHOCTE, OOyCJORIEHHHEe
CROHCTBEMH CTOKOB, ATPOTEXHHYECKAMH H MEJHODETHBHHMH TpeCOBAHHAME
¥ OPOIEHHD CTORAME, 8 TaKye HAMNYMEM HACOCHOR CTAEHIME A Toja=
9H CTOKOB K YSJIy CMENMBEHRA, KOTODAA IMEeT B TEUSHHEM I'CIa HES3—

Kyl K NEPeMeHHYX 38TPYIKY.

Cncor mchnoumssoBsEHOR IETepaTyTH

I. Bymuwem A M. Hecrenopaspe mpolecca8 BHECOHHA XRIKOTO
HABO3& KDYNHOIY DOTATOTO CROTA B NOYEY JOANEBANHHHMH alMapaTaM:d.
inToped, MEC.,RaHl.TexH.Hayk. - Bomrorpan, I975.

2. Eyros A.H., n nmp. Kemumsames, I, 1969,

3. MeTomENeckKEe YRASARWA N0 TEXHERO-EKOHOMEYECHNM pacyeTan
JAKDHTHY OpPOCHTEeJBHHX cHcTeM. M., 1973,

4, Merpooes A.A., Bucommucxet A.K. BuGop nmameTpoB TpyGOOpO-
PONOB IDA ONTHMESAIMH 3AKPHTHX ODOCHTENEBHHX CcHCTeM. - Hayd.Tp.
EAiMaTI, Eomomsa, 1978, mum,lI, c.I93-199.

5. Mexamusampa EHBOTHOBOXueCcH:X depm. Hayw.rp./BCXH, Boa-
rorpan, 1972, 7.1,

6. Hpme A.I. Imnposexammmsanza, M., Crpoftmsgar, I974.

YIK 63I.675.00I.2 H.B, Jasmas9erKo, RaHNl.TEeXH.Eayk,

H.B. Arymms,
B.T.BuR0oB, KaHNI.TeXH.HAYK

(BHIIO0 "Pamyra")

COBEPUEHCTBOBAHHE Oi'EPATHEHCIO YTIPABIEHMA
MEXAHMSHPOBAMHEMK HORMBAMA
B pacrodmee BpeMI HADSLY ¢ NOBHMOHNeM TEXHNISCKROTO YPOBET
OPOCHETENEHEX CECTeM OCOILEOS BEERMANNE yHeJAercd COBEpHMeHCTBORAHED
dopu mrxenpepHOf cayxOH SKemryaTamEE., Cosmapred CHUeNEANMIRpPOBAH-

HEE OpraHEsSalfE, OodecleYEpaiNie PECILyaTalmD BpyTpExos3fdlicTBeHHO#
YACTH MeJHODATHEHHX cEcrem (PIO "Tiomms™, mMeEXosAfiCTEeHHHE O0HENE-

(5I



HeHMA [0 MEJHODaUEH E Xp.). B pesyasrare MX IeATENBHOCTH Yy TlmLl-
cA PAN SECILySTAUMOHHMX ¥ SKOHOMEYSCKREX noxasareleft padoTH opocHE-
TeNEHOE cECTesH. B TO me Bpemi YpOBEH: yUpABTSHMA NOJMBAMI, OIDEs
il CTENeHE COOTBETCTBHA IIOMMBHOTO DEXFMA CJOBEAM KOHKDETHOTO
Toma, 0°TAeTCA eme HeZOCTATOTHHM. OTO HE NOSBOASET DOMIepEEBATH
HeOdXOo/EME BOJFHE DPemAM NOWBH HA OPOMASMIX MOJAX HECMOTDA HA Bhe
COXyD CTeNeHP TOTOBHOCTH NOJEBHOE TEeXHEKE H OPOCHTENLHOE ceTH, IT0
MPEBOJHT K HeNoGODy YPOEAA H HEPAIMOHANEHOMY HCIONSIOBAHMD MOJHB=
HOff TeXHMEN N BONHEX PeCypPCOB. .

AHaUS JISATEARHOCTH SECIUyaTalmoHHO# cay=OM MOKASHBAET, 9TO
HeEuCcOKESl yPOBEHS YIpaBieHNd NOJMBAME OGYCAOBJMBASTCT NDEXNe BCE=
I'0 HemocrarotHOR mEpopmaumefi 0 MOYBEMINHX BIATOSANACEX, OTO CBASA=
HO B IEPEYyY OYepelns C TPYAOEMKOCTED BJIATOMETDHE, NOoSBONImmEet B yo=
JOBEAX NMPOMSBOACTBA H3MEPATEH BAAXHOCTE NOYBH N0 RAXTOMY IOUI0 He
MMI&HBMWWM,WM DIIE DATH =
HOI'O JIDABJEHMA NOJMBAME, XPOMe SHAHMH O TeRymEX NOYBEHHHX BJANO-
samacax, HeodXOoINMO DACHOJATATH NDOTHOSHIMN IAHHEME 00 H3MeHEeHRH
RJIBXHOCTHE NOYBH B (Umxafiuke HeCROMEKO CyTox, C oroif messwo i
PeNieHR? SANAYE ONePATHEBHOIO YNPABJEHEA NOMBAME NEJNeCOOGDAsEO
MIMEHATE DACYETHHEe MEeTONH ONpeleNeHEd BIATO3ANACOB, NOSBOIANEE
B KODOTKHE CPORE H ¢ MIHMMATRHEME SATDATAME DACHONATATL HEOGXONH--
MEDGT  MATTHHLE .

B (A, ITIP p mpyr#x cTPaHAX COSJIAHH HHPODMAIROHHO-COBETYIIHES
CAy=EOH, KOTO[HEe oJecIeINBADT 3eMienonb3cBarencfl pexomeHTAITHAME
0 CPOKEX B HOpMAEX TOIEBa Ha dmmxaiimme 5-I4 coyrox [I.z].{m-
HARO HCIOLSOD&HEEe OINTA SapydexHHX CJy®C B CCCP B 4HCTOM BHEE saf
PYRHETEJNEEO H3-34 DA3NNYER B OpraENsAIEOHHOR CTpyRType BeleEmMd
CeJECROTO XoagiicTsa,

YrpHIlTuM coBsecTHO ¢ VMHCTETYTOM NOYBEHHOTO MIONOPOIEA
(r.Momxen, ITIP) OpOBORET pacOTH DO ANANTAIMN paspadoraHsoll B ITP
cIyEGH MCC~I NMpEMEeHNTENEHO X YCJOBAAM JecocTemmof somn Yxpammu [ 3]
Odpadorra HEPODMEIE R paspacdoTRA pexRoMeHzaIEi O MPOTHOSHHX IOMEBAX
BHIIONHANTCA B BHYRCJRTEJLHOM LeHTPe r.Kmesa 2 pasa B Hepesmw. Cryz-
6a Taxoro THOA NpeJHASHAYEHA I KDYNHKI OPOCHTENLHHX CHECTEM C
GUESKIM PAcHOTORCHEEeM BHINCJNTENLHHX NERTPOP B XOpPOmMO HaaxeHHHME
HaHanaMi TepenauR HEDopMarpmm.,

B ommvme oT PACCMOTDEHHHX BHEE HHDODMAITIOHHO-COBETYDUEX CJAy=S,
B yonoBRAX mamx (no 30 THC.TA) JORANBHEX OPOCHTENBHHX CHCTEM M
yAANEHHOCTH OpOMaeMuX MACCHEBOB IpPyT OT JIyra H OT I'OPONOB, HEMED-
OpLX BHYECHMTONLHHEe HEeHTDH, HeaeCoo0paAsSHO COSJABATL B COCTABE CMyxS
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SECINYATANME OPOCHTENLHHX cHCeTeM (xosgiictB-Bomomomesoparaneld mim
CHEIEATESEPOBAHEHX JRCOAVATAUROHENY ODPTAHESAIER) CIyESY ONeD&TED-
HOr'O yupapgeHns momesamm (OYVID).

Crymda Takoro THIA IOSBOJAET MPOBOIMTE EOPDEKTHPOEKY NOJEEHHX
pexmoE ¢ Mamoft (I cyr ) mepEOZEIHOCTED NN yUeTA MERADNEXCA M0TOl-
HHX H OPraEfsalfOHHO-XOSARCTBEHHHX YCJOBME, YTO NOBHMAEST ONEpaTHE=-
HOCTE JOPESIeHNd NOJMBAME,

[Ipr oUpexeseHAR DAPEMeTPOB Ipeniaraemoil Hamm cayxcs OV = oc-
HOEy MOJIOXEH NDAHIAT MAKCEMAJNEHOR ee COBMECTEMOCTE C CymecTBymuei
crcreMolt ympannesEq (4| . B mompasmeNeHEAX cymecTsymmell COyESH 2E-
CLXyaTangs IONONHETEJHHO BBONETCA pAX dymxaml, cpasaEmux ¢ ofdecne-
YeHEEeM COOpa M Iepeiadd EE[ODMAnEE, HeOoOXOnmMofl Zi% omepaTurHOTO
yUpaBIeERA NOEBaME, [eBTparsHEM 3peHOM TexmomorgYeckodt cuymou (VI
ARNASTCH OTHEJ TEeXHOJNOUHYeCKOro odecmedeHEA opomenma (TOOp), koro-
DHE cospaeTcd HA dase EMenueiicA B DKOLIYATANMOHHHX OpDIaHMSAIAX
BAATOMeTDHYECKOR caymdH mrw efi spamormaHo#f., B ormeme TOOp mommesT-
DEpYeTCH BCA HeoGXOmMMas =whopManud, odpadarHBasTCA B COOTBETCTBEH
¢ paspaloTaNEEME ANIODETMAME E [OONCOTARINBADTCH YIDABNADNES
pemenEa (pEc.I). CrpyETYprO-DYHKUEOHANLHAS CXOM2 ONEPATEEHOTO YHpaB—
JIGHHH DONEBAME ABRIASTCA 3EMKHYTOR ¢ HECROJBEMME KOHTypaME HEEDOpDMA--
mEoEHHX CcBAselt (pic .2). |

Cdop mocToamHOl ® onme- COop B CleHES HODMBTHED-
Iﬂ!‘ﬁ:ﬂﬂﬁﬁ HHDOPMaIE TR Hnﬂgnpazcmnﬂ anﬁ?mm%

| l

AHEJM3 B KOHTDOIb ROC= PACYET ONADATHEHNX
‘ TYINeHRS HHOHCpMaI: = o [LIBHOB ng..;mm

l

_l w KOHOY.Ib TAIuE [lprEATRe pemerMi ® DepeA-
TAINOHHOI'O HepCco (98 OOePATHEEEHY [OERHOB OO=-
pc na.ur-*—* pa
!
ABBXNS BHICNHOHWA ONep&~ HoaroToBRe EHDODMAIME O
THEHHX [IAHOB OOAEBA BHOONHEHNE [IAHOP HoXNBA

!
Prc.I. dymsaMoHANRHAS CYPYRTYPE orTmema TOOp
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dparMenTH TexHOmOrEuYeckolt cayxdu OVIl oTpadaTHBaNECH B Tede-
HEe DPANA JeT B IPEpPONHO-XO3AiCTEeHHNX YCJAOBEAX Boarorpazcroro 3a-
BuEbi (B HimomaepckroM FIO "Momme" B oTneJEHMX Xo3dficTBAX-BOIO—
NoJIb30BATENX) . $YEMIMOHNDOBAEEE CJAYRCH NOABOMRIO OIMEMESKDOBATSH
IOVHBHOR DeasiM HA CeVIHCKOXO3ANCTBEHHHX NOMAX, 38 C¥eT 2TOI0 NOBH-
CAIachk Ha 4-9 % ypomalHOCTS KyJBTYD 3€PHOKPDMOBOTO CEBOOGOPOTA,
OoJiee PalMOHANEHO HCIONH30BANACEH OPOCETEJEHAR BONS, JISJBHAA KO-
Homirqeckan sffexTusHOCT: cocTaBmAma or IS5 mo 30 pyd./ra.

B pesyasrare mccaencpammil ¥ OMETHO-IIPOEIBOJNCTBEHHON ITpOBEpKHE
OnpelNesieHy OPraHM3alfoHHAd CTPYRTYpPa E cocraB ornena TOOp. Opa
romay@® odcayxmeaEmd  or IO go 30 THC.TA OTHEN COCTOHMT H3 TDEX
nofpasfenemiil (Ipymm) - IpyImm onepaTEBHOIC ILIAHKPOBAHEA NOJMBOB
(dOI) B cocraBe MENEHEDS~IIJPOTEXHEKA, AIDOMETEODONOTA M TEXHNKOB-
Oneparopos (Bcero 3-4 ues.); TPYIIN MATEMATHYECKOTO OGecneveHmd
B cocTaBe MHXeHEpa ¥ TeXHEROB-oneparopoe SBM (Bcero 2-3  wea.),
[OIEeHHO—-MEMOPATREHOR JAGOPDATONEE B COCTaBe NOYBOBENA M TEXHH-
k0B (Becero 3-6 wexa.). Crpyxrypa oTHeNa K ero TI'pYINT MIMSHAETCH B B4BE-
CHMOCTE OT OOCCJyEMBacMmofll miomam OpomESMEX 3eMess. [IpE wiomams od-
CUOYREBAHRA 70 O THC.TA B COCTAB OTHENA EXONAT HEESHED-I'EXpOTEeXHEH
H IBa TEeXHEKA,

B pemix XpaHeHER B onepaTEEHON OGDAGOTEE COUHEOTO NOTOKA EH-
DopMAIE [eNecoOfpasE0 HCIONE30BATH BHUNCIHTENLHHE XOMILIEKC HA
Gase MEKPO-ITM CM-IS00 mre AHANOIEMHOTO THHA. B COCTAB ROMILIERCA
BEXOAT: HHTepOpeTHpYOuEl nponeccop ¢ NOUIUYASMEM K HEMY K/IABHIINM
ycrpolficTBoM, mHCILie#, HAKONNTEJH A XPAHEHEA NHPODMAIME M axbangT-
HO—-pEfpOBOE mevarammee ycrpoficTBo. MExpo-3BM SROHOMHYECKH IEJEeCcO-
OJpa3HO HCIOIB30BATH HA ODPOMASMIX MACCHBAX ILIONMANED OT 5 10
30 THe.TA, UPE MeHEmeH IUIOmMAIE MOXHO HCIOJB30BATEH MUKDPOIPOLECCODH
AIE MEKTPOHHHE MEKDOKANLEYAATODH. [[apaNiesrH0 BUYRACANTEIEHYD TeX-
HEKY MOXHO HCOONB3IOBATH IJMH DemEHMA 3aJa4 MO JHYeTy NPOR3BOJMTENh—
HOCTH DOUEEHOR TOXHEKE, IUIAHNPOBAHED DEMOHTOB CeXBCROXO3ANCTBEeHHMX
MAIMH H MATEPHATRHO-TEXHEYECKOrO OobeclNeYeHEd, MPOTHO3NDOBAHMD ypOo-
X2eB CeJBCROXOZANCTBEHHEX FYJLTYP H DeleHED IPyTHX YYeTHO-CTATHO-
THISCKEX 38na4, T.2. 53 ACY ceabCROXOZARCTBEHHOTO ITpeNIDEATHEA,
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YIK 63I1.67-52 A.A.KacTanos, MEE. ,

A. M. Bouxapepa, HHX.
( BHVMMM=TII)

[PIMEHERVE MAKPO-OBM JUIH (IEPATHBHOI'O YIIPABJNEHRWA
PEEAMANY TONMBOB

Onravpsanes NONEBHHEX PEXEMOB — ONHA M3 CaMHX AKTYANBHEX

BaHNA DEXMMOB OpOmeHEA Havanoch ¢ 1967 rona B ClIA (dmma cospasa
wonens AGNET ), omsa m3 3ama9 ROTOpOR ~ HROHOMER 9
mrgeckix pecypeos [I], a ¢ I977 rona cosjaEa ¥ MEPOKO NpEMEHA-
erca mommporpesmsa HPPUIEAT. Ee ocHOBEO® EASHAYeEWe - Ol- |
TEMESAIEA BOJHOIO DEXAMA TIOWS ¥ NPOrHOSA pexiMos opomemms [ 2 ] .

B CCCP » macTOoAmee BpeMd HCHOJNLIYeTCA ABTOMATHINDPOBAHHAM
FHDODPMENEOHHEO~COBeTYImAs cEcrema WCC~I, paspadoramnas B INP
(Mxredepr, 1973 r.) & B I975 rony NepeNAHHAS IV 9KCILLYATAIMN
YxpHiiTaMy ® YxprampoBoxxosy. [Ilporpasssoe odecnevexme MCC-I coc=
ranneno Ha Assxe QOPTPAH nan OBM BOOM-6, odnem ero oxomo 3,5
THC,OneparopoB. C I976 roma MCC-I1 mcnosmsyeTcs Taxse Ha Boprim—
YEeCKOM ODOm&eMOM MacCHBe, BHIONHEeHEe DACYeTOR MPOBOINTCH 2 pasa
8 Benenn. CRASh UEHTPA CAYEOH C IYHKTAME coopa MEPOpMAIER ® XO-
agficTRAME OCYWEeCTBAEETCA N0 TeledoHy, a HA Yxpamne - IO TeJerpa-
fy. Horesumanseul sxonomgdecknll sfipexT OT NMpEMeHOHHA pPeROMEHIA—
medt MCC-I cocrapin B 1976-1979 rr. 20-24 pyd. ma I ra[3].
YepHiiTaMon paspadaTHBAOTCHA CHCTEMAE BTOPOre noxomeHms HGC-2,
BRIDYADNAA JONONHATe bHNe [y K,

OcHOBHNMM HENOCTATKOM HpEMEHOHEN OONLMEX 2 cpemsmx JHM wm
pacuyeTs DEXEMOB ODOWEHEA SABAAETCH OTCYTCTBEE ONCDATHBHOCTH
H3-38 CJAOEHOCTE ODPr'aHN3EAlNA HAJNSXHO NeMcTBymmeH CHCTEMHE CBASH
Ha Oonnmoffi TeppHTODEE. VMEHLNEHEE NIOEANE, SAKpelLISHHOM 3a HH-
HODMALIORHO~BHIECIATELHEM Rosauiekcor (MBK), nospoiET NpEMeHRATS
MEHE- B MEXpO-GBM, odlajaomEe TAKEME NOCTOMHCTBAME, KAX OTHOCE-
TEABHO MEHBNIAR CTOMMOCTH H HNPOCTOTE OGCHMABAHNST NDH SKCILIYATS-
D .
OcHoBHEME daxTopaME, BANADNEME HA BE‘up TEXHEYECKHEX CPeJCTB,
ARmOTCA: oO0beM nawmirE (omeparmemoft m BHeruiefl) ; RamEIEe HoCTATOU-
KO MOWHHEX YCTPORCTE BHBONA DOSYARTATOE B bule, MPETOIHOM LI
NePeNAYE KCUONEMTENAM; BOSMOXHOCTH DACHE[CHNA COCTABA BHIIOJIRIe—
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e dymxil (opEeM HEDODMAIE OT NATYMKOB, HENOCDEACTBEHHOE YT—
paBjeHNe OO0BeKTaMd, Depelrava mapopsanmw Ha IBM dosree BHCOXOTO
yPOBHA) H UPOIPAMMHOIO OGECIIeYeHNH,

Jpyrae GaxTOpH, Takfe KAK HANMYEE AIHKOB IPOTPEMMHDOBAHNA
IUHCOKCIO YpOBHA, CHCTpojeficTBEE H TOYHOCT:  NpENCTABNEHHA YHCEN
I FacTofiee BpeMi He HBIAKNTCA ONpefeNAunAME, TAK KAl BCe BHIyCKae-
V.¢ MEHE - B MEKpO—dBM yIoBJIeTBODADT NOCTARJEHHEM TPeCOBAHMAM,

V2 upcxa MPORMIBOMEMEX CepaitHo JBM mnmm padoTH B cocTabe
(B mMoryT OHTH pexomeHnoBan: MExpo—JBM CM-IB00 a mporpasmsoympas—
nEeMAA BNEKTDOHHAA KAABMUHAS BHINCINTENbHAA maumna ([IOKBM) "Mox-
pa-<26", Ode 5TH MANMHN EMEDT HECKOARKO Moxmbaxaiti, B MErmMams-—
X xomparypamax (CM IB03,0I i "MHcrpa-226" mcnouHeHEe 5) TexHA-
CCHOE CPpelcTEa BRINYANT Nponeccop, axcmmef, anxpasaruo-impponoe
cYaTanmee ycTpolCTBO # HAROOATEJNE HA KACCETHO! MAarHETHON JeHTe
Wi Ha TECKOM IECKe.

(pencTea NPOrPAMMEDOBENMA MOSBOJHAKT OCYMECTRIATH NPOIDAMME~
popaHide Ha ASHKe BHCOKOTO ypoBEd mins BACHK, Maxchmamane ko=
perypamss (CM I803.03 g “"Mcxpa-226" mcnosmenss 3 ¥ 6) noseBonmoT

°y @CTBIATE COOp MEDODMALEN OT PASNMYHHX NATHHROB, YIDABJISHHE
IWHATENBHEME yoTpolicTeamn # cedAan ¢ 3BM Tema CM sum EC,
. HaspamMue MEKpO-OBM SKOHOMEUECKH IeXecOOCDASHO HCIONE3OBATE
i ODOWISNEX MacCHBEX Iviomansd oT O jo 30 THC.Tra.

'3--34 OTCYTCTBEA yoOoMmsa=HyTHX pBume JdBM orpadorTra amropaTMa,

LD 21 e FEIOE CTPYETYDH BXONHMYX ¥ BHXONHHK.NAHHHX ¥ OIDNTHAA

SKCIVT L CallEA NPOBONANECEH Ha mdepmelica B pacnopaAxeHME aBTOPOB

JEM "HospE-3", KOTOpaA TAKEe MomeT HallTH OrpAHNYEHHOE NIDHMEHEHNE.
HopMaTFEEEM JOKYMEHRTOM U4 COSJNAHHEA HacTosmeR paspadoTR

OCIyRIE MATEDHANH E [POBRTY DYROBONCTEA N0 OPraHESAINE CIyXROH

'GXHOJNOTEYOCKOro odecuevenms opomesmMs, omHoR ms dymupuil moropoll

JBJAETCA ONTEME3ANEAA NOMNEPHHX DEERMOB.

Upejmosaraercd, Y10 CHCTEMA ABTOMATEIEDOBAHHONO YNDABNSHEA
CNEepATHBHEM IUIAHEDOBSHEEM SECIYRTAIEOHHHX PEXHMOB OpPODeHNsd
CENbCROXOSARCTEEHHEX KyJB1YD Hallier UpEMEeHeHHEe B CECTeMe
iHEeHePHOR CAYROH SECIIYETANEN BHYTDEXOSANCTBEHHLX OPOCHTEJHEHX
cacrer (PO "Mosms", ComsceaEXOSTEXHEKA, KOUXO3H, COEXO3H) H
OPraHi30BHBASTCH OapAIENBHO C EX JEcHeTdYepcEoff cay=mdofi.

JUin opoerTHpyeMoff cEcTeM:d HOOGXONEM HENpepHBHHE B TOvYeHNS
BCEI0 OPOCHATENBHOTO Nepmojia oneparseauf pacver. OCHOBHEM NOKASa-
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TEJeM, C NOMOWBD KOTOPOI0 OCYUeCTBAAETCA NMAHWPOBAHN® MOJMBOE,
ABNAGTCA BJIAKHOCTE MOYBH. B HavANe OPOCHTENRHOIC Ce30HA H3IMO-
pABTCH CTAPTOBAA BJAANHOCTH, & DOCJEIYDIMEe ee HSMeHEeHHA YCTAHARI
OTCA pPACYETHHM IyTen. Do3MOEHA CJeyDmaAs RIACCHINKAIEA NaHHD.,

Odwas mmpopmanms. [lepsas ee wacT: - NOCTOAHHaA. OHS NOCTYNAS
B HEHTD N0 pacveTy mepen HATANOM BereTAlMH OIMH Dpa3 B TO}. 9T0
WecTh TAOHNI] 3aNAHHOTO O0pasla, BINYAKUHE: MOAYAN HCHNSDHEMOCTH
HO NAHHEM "cBoell" METeOCTSHIEN HA BECH PETOTANMOHHNN NEpRON, Cy=-
TOWHYD ECOADAEMOCTE HA I'OX ONMENAHHA, SHAYEHRA MEKDORIEMATHYSCKEX
EOS{(IOIEEETOB N0 MecAUAM BereTamEE NIA sanaEHof mpEpomEoft SOEH,
SHaYGHEA OHONOT¥YECKIEX ROUDDHIMEHTOR P 3ABECHMOCTE OT CYMMH TeMIe-
Paryp E CJOA AKTHEHOI'C BIATOOOMEHAE B IOYBe YeDes JNeCATHNHEERE OT
HAYAJA BereTaluE mmmmmmmmm-
CeBO0COpOTe, NPENNONATHEMHS S&TDATH BONH HA HCHApDEHE® ¥ CHOC BAE 7
mmnmumnﬂmmmnlnmf
CRODOCTHE BeTpa, SHAYSHET HOS{JENEeHTa KOPDPEETEDOBKE, YIETHBADMEIO
CBASS CYMMADHOT'O NCHADEHHER N IPONOMXHTENEHOCTH CDOKA Hepexoma :
BIATO3ANACOB 4Yepes KpaTEueckEil ypoBeHE.

Bropaa vacTs ofmefl mRpopMamms - omepaeTEBHAS. DTO exemHeRHRe
MeTOOJAHENG HA DACYETHHE mepmoy: TeMIeparypa B JeHs pacdera,
CEOPOCTE BETp2, OTHOCHTEIRHAA BIAXHOCTH BOSIYXA, OCANKE, & TAKES
OpoTHOS TemmepaTyp Ha O nmefl exemmenno m Ha I0 mEefft mo memTanam
KAXIOTO MecAna. [IpE OTCYTCTREEN NPOIEOSA TEMIEDATYD pacYer :
CA [0 JONONHETENEHOH MeTOIERe — C HCIONE30BaHMeM CYTOUHO# Frma-
PAGMOCTH HA TON OREJAHMA. :

Epowe odmeft, ECmomsayeTcAa EEDOPMAI N0 KAKAOMY DOND, COCTO-
Aman §3 Tpex uwacreft.

Oepead 9acTh - NOCTOANHAA HEODMAINT. 9T0 ILIONATS TOAZBHOTO
YH9ACTEA, KOJ BOINENHBAeMOR KyARTYDH, Iara HAYANA BereTAEH, NHpa~
MeTPH - SKpemneHHOf 9Sa y9acTROM NONEBHONR TEXHENKE, RosfiEMEeHT CHE=
EGHNA 9DOSHOHEO-gomycTmMoll NoXEBEOR HOpssl, RoofEIEeRT HCIONESO-
BaHAA I'DYHTOBHX BOJ B 38BHCAMOCTH OT TUyGEHN KopHeBof cECTeMH N
PAYGREN SENSTSHET IPYETOBMX BOI, ATDOTIIDOIOINYSCENS IAHHES VIADT-
KoB. [lepevECIeHENe NAHHNE CBEJCHH B TDE TACHNIH, KOTODHe SANONHN-~
DTCA OTHENBHO IO KAXNOMY NOJm,

Bropai wacTh EHPODMEOEN - ONEDATHBRNE NAHENS: TAYOEHAE Same-—
PaHEsd TPYHTOBHX BOJ M NOJEEHAA HOpMA - NOESSAHNR BOJOMEpa, OTa
EHpPOPMEIES BBONWTCA B HpONeoce pemexmy 5a SBM (padora opramwsopa~—
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HAa B JAEIOrOBOM pexmme).

TpeTha 4acTh - "HHpOpMELAT COCTOSHEA". IT0 NAHHHE, KOTOpHEe
OT HAYANA BETeTANME KOPPEKTMDYDTCH MANNHHEM DACYETOM: BIAIO3ENA-
CH B PacYeTHOM CJiOe NO4YBH, IV[yCHHA KODHEBOH cHCTEMH  BOSIEJHBA-
emoll XyIBTYpH, CyMMa TEMIEDATYD, CYTOTHAA NCOADAEMOCTH 34 IpelH-
myuEe I0 cyrox. "MabopmanEa cocToAHHA" eXeNHEBHO BHBONATCA HA ;
pHemHall HOCHTENL, YTO0H HA cuenymmell IeHbL yIACTBOBATE B pacuere.
JTOT MACCHB MOXHO IPOIDEMMHO EODPEKTHDOBETE HA OCHOBE ROHTDOMBHHX
SaMEpPOR BAAXHOCTH NOYEH P TedYeHge BCEI0 BeTeTAUROHHOIO NEDHO-
Ia.

Mpepaaraesuil TaxeT DPOrPeMM TPOBOAET OCPACOTKY NEpevUNCIeH-
THX NMARHHX B caemymmeM unopAnke. CHavara exegHesHuil pacver, B pe=-
SYERTATE KOTODOTO MO EAXEOMY NOJMHBHOMY yJACTEY ESYNCAEDTCH TeKy-
@e BEATOSANACH P MOoYBe, KDETHYECKEe SA8NACH RIATH, BOUONOTpedre-
Efde 34 DPACYETHHA NMepHo] £ NOJEBHAA HODMA HETTO BO BpeMd NOMABA -
EOPPORTEpyeTCH "HEHPODMAIRA COCTOSHEA". SaTeM NPOBONETCH IATHIHEB-
ruit croypammER MpOrEo3Eult pacveT, B ROTOPOM DACCUETHBADTCH BONO-
norTpedneHne 88 pacveTHHE DepHON, BOSMOXESA [ATA K MDPONOIEE-
TeALHOCTE IOJIHBA, & TAMme OOIEBEAA HopMa. [o meHTanaM EAXIOTO
VECHIA IPOBOJMTCA JecaTigmersuii mpormosmufl pacveT (¢ mepexpETHEM).
BuyxouAHe PesSyiRTATH — [0 TeM Re NoRasarTe)NrM, YTO H B NATANHEBHOM
TacueTe.

llevars pesyIbTATOEB NPOBONATCA HOCKE TOTO, mpoBegeR mousHEE
pacueT To BceM noasM (onsoppemeHHut pacver nua JBM "Hampa-3" or-
pasrger 1o IO momeft) . Pacuer omHoOre nmous BMecre ¢ darpyskoft man-
HHX ¥ NMeYATED PeSyIsTaTos 3aHuMaeT B cpepHeM I,5-2 mmm, CienoBa-
TENEHO, ¢ NoMomsy omHOM JBM MOEHC eXeIHeBHO NpPOCUETHBATE JIO
200 monmeit, [ipEMep pacuera NpeNCTABNEH HA DpHC. L.

[lpopepra anTopETMA XA UpobeNeHa HA XOosAlficTBax Boarorpancmo-
70 sasoumed - coExos "Memoparop” E (OX "Pocems™ BHHHOSa Humoxna-

BECHOMEYECKOTO adferTa HA SePHOKOPMOBHX CEBOOJOPOTAX B PasMepe
15-35 pyd./ra.



IATA PACUETA:
YHCRO 14
KECHIL 6
TENNEPATYPA 21,5
CKOPUCTL BETPA 2,3
OTHOCHT. BAANHOCTL 57
OCAJHH (1]
NPOTHO3 TEMIEPATYP:HA 5 i 20
HA 10 OH 15,5

MQIE N 1 NOAE N 3

H(r) 4 H(r) 5

NIMBHA# HOPMA 0 MWMBHAS HOPMA ©

NotE N 2 MOAE N 4

H(I") 4 H(T) 4,5

NQIHBHAA HOSuA 0 (IQIMBHAR HOPMA 0
Qe N 100

EXEJHEIHUA PACYET

— e

HOMEP |BAAMO3AIACH | HPMDIYECKHME |BOACIOTPES-| NOIMBHAR
nQis SANACH BUATH JEHAE HOPMA HT
s ¥iMd i e
1 +178,3 +170,9 +4,4 +0,0
2 +283,0 +231,5 +3,8 +0,0
3 +225,8 +206,9 +2, 7 +0,0
4 +261,5 +235,8 +3,8 +0,0
[ATHHEBHNR MPOrHO3
HONEP| BONONOT- | MOAMBHAS | RATA |IPOAQLNATRABHOCTS
Noad | PEBAEHME | HOPMA OOIHBA NOAMBA
M i IHER
1 +27,3 +54% .6 15 6 +6,1
2 +23,2
3 +16,4
4 +23,2 +58,6 15 6 +4,2
LECATWHEBHHR NPOrHO3
BOJAOIOT- | NMOMMBHAS | HATA |MPOAQAEM TEXRHOCTL
Naid | FEBAEHHE HOPMA NOAKBA MOAWBA
N MM JHER
1 +53,) +59,6 15 6 +6 .1
2 +45,3
3 +32,0 +57,2 21 6 +4,1
4 +45,73 +58,6 19 6§ 4,2

Puc.I. [Ipeeep pacsera




CIMcolr HCHONB30BAHHONH JHTepaTyDH

1. Jmplemenlation and acceplance of The vff-’rf'r
(rrigation scheduling: model &y Farmers
in " Missuru . ASAE 8 CSHE 1979 .

SR :ip:ri’:'ﬂn schedul ing - Technolo gy Transier program
;.rsu;g, Aagnet computer susTém and olhet
tools. ASHE &8 CSAE . 1979 .

3. Ocramiuk B.Il. 7 Op. ABTOMATHIHDPOBAHHAA MHDODMAIMOHHO—CO—
BETYDIaA CHCTEMa ONepaTHBHOTO ILIAHMPOBAHHA OpOWEHMA. - INMIpoTex-
HEKA B meJmopanms, M., ISSI, k 3.

JIK 631.67-52 A.Q.ACpaMOB, KAHI,2KOH.HAYH,
A.l.KoznoB, RaHzn.TexXH,Hayx,

H.B.llax, ®anmn.c.-x.HayK,

H.A, DyxaHmH, WHX,
( BHIDRE TTI)

K BOIMPOCY CPABHEHIA CHCTEM THIPOTEIEVIIPABIEHIH
CPOUEHIEM

Ommoft ¥3 OCHOBHHX 347a7 HAYIHO-TEXHEYECKOI'O IpOrpecca B OGNacTE
OpOmEeHHA ABJIAETCH CO3NAHMe TeXHAYeCKHA COBE[IEHHHWX OPOCHTENBHHX CHC-
TEM ¢ MEKCHEMANBRON CTENeHRD MEXaHA3AIlEH H ABTOMATHIAIMM Mpollecca
NOJHBA, O0ecHevYdBalMX [OAyIcHAe BHCOKEX A yoTONYEBHX ypOXAaeB Cellb-
CROXO3AHCTEEHHHX KyJIRTYD.

B HacToAmee BpeMA y HAC B CTpAHe H 3a pylJexoM WHTEHCHBHO BeJyT-
CA  HAYYHO-HCCASNOBATENLCKES # ONNTHO-KOHCTDYKTODCKEE DAGOTH IO ABTO-
MATH3AINA OPOCHATEJEHHX CHCTEM, paspadaTHBapTCH pPas/gYHHE CXEeMHHe
pemeHAs ABTOMATHIAIAN HAK 3JEeMEeHTOB, TAK H CHCTEMH B LEJoM, ¢ HeJsD
NOBHMIEHMA OPOMSBONMTENEHOCTE TPyIA E 3{iDeKTHBHOCTE HMCIOJIB30BAHAH
OPOCHTEJEHOH BOIH.

OpocHTesEHAas CHCTEMA KAK OOBEKT YNpABJEHHA XapaxTepH3IyeTcA pA-
oM OCOGeHHOCTeH: SHAUETeJbHOH#l passpocaHHOCTED — 3TO NDHBONAT K
CONBMOM UPOTAREHHOCTH JEHENK CBA3SH; RECTHEME YCJOBHAME 3KCILTYATALAH
(moxns, mHIb, OCOJLNAE NEPENaiH TEMIEePATYp), TPeOynlEMA HAICRHOE 3a-
OATH OT Bo3neHcTBAA CpelH.
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[ipit ARTOMATHSZIEN OPOCHTENBHHX CHCTEM NOMKHH YUHTHBATHCH
HOMEDHOCTH NpeodpasORaHMA NOMEBHON BOIH B NOYBEHHYD BJArY B KOHKDE
HEX YCHAOBHAX, €e DacXOiOBaHie HA HCNADeHEe N MEDATHTDEID, 3aKOHOM
HOCTH IBIKEHEA BONH N0 TPYOONDOBONAM H BOLODACTDENEJARTEJbHEM COOPY
XEHHAM ¥ JOJXKHO OCecHeYMBATHCA peryJHpOBaHHEe BOACOONAYE B COOTBETC
BAE C yCTSHOBNGHHHMHE 3aBECHMOCTAMH, [IpH 9TOM MOTYT ONMTH NpHAMEHeHH
CJIeyOuMe BEIH ABTOMATHYSCKEX ONepami: NECTAHIHOHHOE yUpaBIeHHe,
TEXHHYeCKAA CHTHAIR3AIEA, ABTOMATAUSCRAA ONOKEDOBKA, ABTOMATHISCKOE
peryauponande , .

B ravectTpe JEHMR TeJeyNpDABNEHAA HCHONBIYOTCA SJERTDHUCCHEE,
NHeBMaTHYECRES, PEIpaBINIecHEe H NOMOEHFDOBAHHHE KAHANH CBASH [I.
[lppon 3ATBOPOB OCYWECTRIAAGTCA C IOMOWLD SJexTpornerarenell, a rTaxm
MHEBMATHYSCKEME B TEIDABIAYECKEMHE HCIOJHATEBHHME MEXaHEIMaM.
locaemEme N0 KOHCTPYKUMAE OTJMIADTCA MPOCTOTOR B EANEXHOCTED.

HapeCcTHH CXeMH ANCTAHIEOHHOM) YUPABNEHHEA HCHONHMTENLHHME ME-—-
XAHASMAME N0 EEIEBEIYANTEEEM JuEEam ceask | I, a Taxxe marpeman
CXema yupaBJeHEd THIPOTDABONHHMHE yoTpoHCTBaMH [3].

OpE OrpaHMYeHHOM YECHE OGHEKTOB NpeEMymeCTBa CXeMH IHCTSHIE-
OHHOTO YTPABJIEHMA NO AHUABHIYAIHHEM JHENAM OYORHEEH. [[pm pasMemeH:
O0BEKTOB YUPABJEHAA HA yYACcTHe, HMeNmeM opuMy DPEBAIBHOTO TETHpeX:
yIOJAREEEA, INDAMEHEMA MaTDEYHAsA cXeMa yIpaBNeHEd, I'le cpadoTRa TR
PONPEBONA NPOECXONET NDE COBNANGHEHN CHETHANOB, NOCTYN&DNEX OT IpO-—
IoubHOR M nonepevsoff JurHmE.

IIpr rpeBOBEIHOR cxeme pasMemeHEd BONONpOBONAmeR ceTH OpOCH-
TeJNRHOR CHCTEMH M OPONSBONLHOM DASMEmEHEE HA Hell O0BEKTOB yIPABIE
HEA NEPCNeKTEBHA MHOTOKAHANEHAS CXEMA YIDABICHHA.

Ha OCHOBSHME HPOBEIEHHOI'0 AHANE3A NHCTAHIMOHHO YITP&BJIIAEMEDX
CHCTEM NMPeACTABANOCH BOBMONHEM IDeLIONETH CYWECTBEHHO HOBHE MHOIC
KaHATEHHE THAPONHEBMATHIECKHE CXEMH TeJIeyNpaBJeHEA OpOmeHHeM.

I. MHOrORaHANEHAA CXeMa HMUIERMIYANEHOTO YNPSRIGHEA 3aNOPHHEME
oprasamE ¢ rmpponpisomoM  (pme.l) BRNYAST: HACOCHYD CTAHIED,
IyJAbT YUDABICHHS, SANATHAK ROMAH], JUpaBIADUME TPYOKHE, MHOIORSCKA
HHE NpEEMHAE KOMAH], MATECTDANEHHE H pachpelleJRTENLHHE TPYOONpOBC
IH, TEIPOIDEBONHYD SaiBEEKY, NOMEBHOR Tpydomposon.  OCHOBHLME
SJAEMEHTAME YUPABNCERA MHOIOKAHANBHHX CECTEM ARMDTCA NDOTDAMMADE
ycrpoficTBo, COCTOAmee H3 IMyJAbTA yIPABICHMA H 3&1aTYNKA KOMAHI, H
OOpeNeNeHHOI0 MHCJA BJeKTPOMATHATHHY ENANAHOB B SABHCHMOCTHE OT
JEJecTBa YIPABJIADNEX TpyOok. [IyasT yUpapieHEA SANATIEKA KOMAHI MO-
OYepeNHo Yepes ompefelieHHHe MPOMEXYTHE BPeMEHH NCIRADIAST HCINOJHE-
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TeJbHHe yCcTpolicTEa B COOTBETCTBEE C BHODAHHEM ROIOM X BRIOYEHH:A.

PexEM DACOTH CHCTEMH YUPABJSHHS ¥ ROHTPOJA IPOIDaMMHOIO ycTpoficTsa
MONET OHTH JECTAHIHOMEHE ¢ ABTOMATHYECKEM YIDABJCHHEM E IO 3anaHHOM

nporpamdc.
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JpyraM, He MeHee BARHHM 3JEMEHTOM YNDaBJEHAA CHCTEMH ABJAETCH
MHOTOKACRANHE TpmeMHnx xomany (puc.2), [pmemuawr MpencTasideT o=
00K NOCJIENOBATENEHO COEIPHEHHOE ONpeNeJIeHHOEe 9YHCJO THApOpeNe B 38=
BMCHMOCTH OT  YHCJA VOpapIADIEX TPYOOK H, CJIEHNOBATENEHO, O0BHEKs
TOE yNpapieHEA. Kagrnoe TAOpopene MDMEeMEMEA  COCTOMT H3 KOpOyca,
HOPMAJIBHO 3AKDHTOI'0 KIANAHA, COSINHEHHOI'O Yepes WTOK C NOpUHeM.
[lopmeAEs CO CTOPOHH NPYyRMHH IePeXONET B KIANAH HODMAINEHOTO THNA.
JIOCTH 3THX KJANAHOE COENMHEHH TDYCOKOH M HMEDT OTBON K CJeIyDUeMy
MHOT'OKACKAIHOMY OpHEMHEKY KOMaHT.

Kagnuii opemumymmit xackal coelMHeH TPyOkofi, oTxomAmeit oT HOpMal
HO 3axpHTOTO KIANaHa, C DOAUOPUHEBOH NOJNOCTHD CJAEIYOUEro Kackana, &
aHanorAvYHad TDYOHa NocyelHero KacKala COeNMHAETCH ¢ TOANOpIHeBO# IO
JIOCTEYD THIPONPABONA BONOBHIYCHHOI'O ycrpolicTea (ramponpeBomHas sal-
BIEKA) .

W3 pEc.2 BAMHO, 970 TPYOKA BRIDYEHMA nepsoff oYepemHocTE 4
COeNMHAETCA C NONNODMHEBOM NONOCTED NEpPBOI'0 KACKANA paclpenejdTeJt,
propoft ouepemHoctd 0 - ¢ HamwmAnaKHo#t NMOJOCTED HOPMATLHO S&KpPHTOI
KIAnaHa Nepesoro Kackana, TpeTiell C - ¢ HamgwrananHo#f HOJOCTHD 33KD
TOI'O KIANAHA BTODPOTO KACKAlA H T... |
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Odmee YECAO OGHLEKTOP YUpPARNERAS 38BECHT OT YECHA JEHE! CRAZE H
FACKAN0B B MHOT'OKACKAIHOM pacHpenejETeNe R oupenesaerca no hopmyxne

N=n(n-1)-(n-2)(n-3)...(n-p) , (D)

rge N - 4EcHo JEEEE cBA3E (yUpaBIAKEEX TPYOOK); P = 4ACHO
RACKANOB B MHOTORACKANHOM NDHOMHHES KOMAEN
P = (2)

B xayecTse HCHOJHETENBHMX SJEMCHTOB NDEMERADTCH CepE#HO BHIyCEA—
eMHE SATBEEKE ¢ TEIPONDEBONOM.

Padora B aPTOMATEYSCKOM DeXEMe NPORCXONAT CJSNYOIEM 0GpasoM
(pac.I).

llepen mosmBOM HA NMyJBTE YUpABJEHEA NPOIDAMMHOIO yeTpoflcTea 3a—
IAETCHA NPOIDAMMA NONEBA, T.€. YCTAHABINDASTCH YHCHAO IERIOE NOINBA,
EpeMi NMONNBA ONHOIO YYACTRA E ECRINYEHEe YFYACTROB HZ TOJNBA.

Bpesmsi DONEBE COOTBETCTEyeT HETEDBANY BDEMEHA MOXIY KOMAHNAME
Depeaw9eHRs, 7.6, BRADYEHEA 0YepemHOM IENpONpHBOXHOR 3aNBEERE.

C mycroM HacOCHOR OTEHIEE BONA OT BONOHCTOVUHEKA SANOJHAET MAIHECT-
PANBEHE E pacOpeleETENEHHE TPYOOUpOBONH. [pE NOCTERSHEE B TPySONDO-
BONAX padovero NEBNCHEA ERIDMASTCA B PaAdoTy NyART YNDABNEHEA IMpOI-
PEMMHOTO yCTpORCTBA, ROTODHE NAeT ROMAHIY SANATYEEY KOMASHN B COOTBuT-
CTBEE ¢ 3anaEHOf mporpammofl nomEsa. KaxnoMy BHIyCKHOMY yoTpORCTBY
npaCBaEBAeTCA CBOM BIONHE ompejeseHHME XoJ. “HAUDEMEp, BOIOBHITYCKHOMY
yoTpPoficTBy B COYETAHEE C MHOIMORACKAIHEM pachpeneimreses (pic.2)

¢ KOIOM E,J,C,ﬂ’,t’ opaceamBasM N I, JANATINE KOMAHI B
coorsercrum ¢ xomow 4a,0,c,d,e OTKDHBAST IDOXONHOE CeYeHEe
IuA TPyORE a . Boma mon nanmeHEmeM ENET N0 TPYORe 4 &

BosfieficTeEyeT HAa nopmess I0 mEpBOIO IEAPOPENS PACHDENeJHTENT, ROTODEi,
ISPeMECTHEUNCE B JEBYD CTODOHY, OTEpHBaeT EIamnH 8 § saxpusaer 12,
darTeM Yepes ompejeseHHNE NPOMSXYTOR BDEMEHN SANATIEK ROMAHNN MONAST
BOXY DOX NABNGHNSM B TPyOKy 0 . Bojma 9epes orrpuTE xuanan 8
OOCTYIIAST B DONUOPEHEBYD IONOCTH CASIYNWEI( IEIpopese, KOTOpHE Taxxe
OTE[HBAST RIanAH 8 ® saxpuBaer I2, ¥ TAK J.umee QI EARIOTO RACRAJA,
DOXS SANATINE EOMENX HS NONACT BONY NOJ NABNeHNeM B TPyOKY e. Boma
NOCTYUaeT qepes OTKpHBMESCA REANAE 8 B NOANODNHEBYD DOXOCTH FPHIpO—
ILINEIpE IMEXPONPEBONHOR S&NMEXEN ¥ OTEpEBaeT 6e. lomwmsof ywacrTox
BEADNROTCHE B padory.



[IlpE maHHOM COSIEHEHHE YIDABIANEX TPYOOK C MHOTOKACKAHHM 3
(4-xacrAmHEM) TPHEMHAKOM BONOBHIyCKHOE YCTDOHCTBO BRANMASTCA TOJBK(
IpE Nopade CHIHANOB IO TPYORAM B IOCHeNOBATENEHOCTH ab,cde adm
6ot apyroff mocleOBATENLEOCTE HONAYN CHT'HAJNOB M0 YNDARIADMEN TPY
GEeM , THADONPHECH JAHHOTC BOJOBHOYCKHOTO ycTpolicrsa He CpacaTHBAeT.

[locse PHEAYE NOAMBHOR HODMH IyJALT YUDABIEHREA BHOAST RKOMAHILY
SANATUNKY KOMEHI, KOTOpHE cOpacHBaeT IABNeHNE ¢ JUPABILANIEL TPYOOR
PagdoTanmee BHIYCKHOe yCTPOACTBO 3aKpHBaeTCd, KIAIAHH MHOTOKACRANHOL
IDMEMENKSA KOMEHE SSHMMADT ECXONHOe NONOEeHHEe, JaTeM B COOTEeTCTRAR
¢ mporpasMoll MOOKMUYEHAA YYACTROB SANaTU KOMAH] HaYMHaeT B 3alaH
Hoff mocyemoBATENRHOCTHE DONMMYATE HCTOYHHT. NABMCHEA K YIDaBJIAIUNM
TPYORABM COOTBETCTBEHHO KOJy HOBOI'O y4YacTRAa.

B DacCMOTDEHHOM CJyYae MAKCHMAJEHOS UMCH0 OCBEeKTOB YIPAB/ICHHEA
YUPABIEMEX TATED JEHUAME CBA3H ,PABHO

N = 5(5-I) (5-2) (5-3) (5-4) = I20.
B raYecTBe CHI'HANA YNPABJIEHHA, NOMEMO NARJIEHER BOIH, MOXET
0HT: RCOONBH30OBAHO JABIEHHE BO3IyXa. -
lipe Jmdoff cHCTeMe YNpERNeHEs OpPONEHMEM HEO(XONEMO SHATh YHIe b=
Hull paccon ynpapwmomeR TpyorE HEa I ra. JUiA MEOTORAHANEHOR CXeMH HHe
JEBHIYAMGHOTO VIDABRJEHAA SANODHEME OPraHaMe ¢ THIDONDHBOXOM 3TOT N0
rasaTeJb OnpejejAeTca 1o JopmyJe

L,=[(n-f)ot-m+(m=1)-p1-F , (3)

roe of - DACCTOAHHE MEXNY NOJMBHEME TPYGONpOBOfaME (3allRngHAME) ;

/3 = DpaccTOAHEe MexIy pacipelieBTeJEHEHMHE TDYCONPOBONAME; /71 -
YECHO SANBHESK HA pacupefieATeNRHOM TPYOOIPOBOXE ; m - YECJO
pacnpelieJETENEHHX TPYCONDOBONOB; </ = HHCAO BJEKTPOrEIpOyIpaBJIAe-
sux raapmasos (KaT),

Pacuer yuesMBHOIO pacxoja yupasiAomed! Tpyoxks Ha e IPOASBOREICH
AiA cEcreM wiomansd or 3000 mo 50 ra mps coormomenmm cropos I:I; I:@
I:5; I:I0 m y9acTROB CHCTEM mnomamesn 25; 2,5; I; 0,5 ra.

Ha p#c.3 mpejicTaBieHH rpalka JHeABHOIY DacXoja yNpapidomeik
TPYOKE I CXeMH ¢ MEIMBEIySISHEM yUpaBdcHEeM. Pacxop yupasamomel
TPYOER 1A UAHHOA CXeMH He SaBMCAT OT COOTHOWNEHES CTOPOH CHCTEMEH, &
B SABACHMCCTH OT Iomanell yuacTkoR HA cEcTeme konedierca or 50 mo
IOOC » mmx or 4 mo 70 Kr DOJMOTANEHA Ha IeKTap.
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Pec.3. YpenpEuit pacxop yupasaAmmel! TPYORH NAR MEOT'OKa-
HAJhHOK cXemH MHIMBHAVANISHOI'O YOpaABIeHHA 3an0p-
HEME OPTAHAME C I'EIDONDPEBOMIOM: - IOpH COOT-
HomeH®® cTopoH 1:I; ——— = NpE COOTHOWEHEE CTO-
pOR 1:2; —v—— = ODH COOTHOMEHEM CTOPOH I:5;
. - OpH COOTHOmMEHHN CTOpOH I:

2. KomMOuEERpOBAHHAA CXEMA NHCTAHIMOHHOTO yUpaBIeHHS SANOpHHME
oprasamg ¢ rugpompEsogame (pac.4). coderasT B cede MHOTORAHANRHYD
¥ MATDEYHYD CXEeM: NMCTaHINOHHOTO YUpAaBJIeHRA BOROpACHDSJeloHESM 38—
NOPHEME OpraHaMmE. [IyJET yUDABIEHMA C SANATHAKOM KOMAH] HMeeT 3JecCh
BOSMOXKHOCTS COCTARNSTE NP4 HeSARECEMEY KONA C ONpeNefeHHHM THCJOM
TPYGOK ¢ CHEEXpOEHOR mx pacoTol,

Kaxno# rapponpapoxEol sampexke (pc.4) MDECBOSHH J(BA HESEBHA-
CEMHX ONpEIeNeHHHX ROXa, ROTOpHe OJecneddBapT yUDABNEHHE SaIBEEROHN.

Lna Toro WTOOH OTKDHTE RAEKYD-IRGO SANBENKY, HeOMIO/MMO COe-—
IAEATH ONpeleJieHHHM KOZOM 6 HANUIODMHeBYD NONocTh ¢ arsocpepoll, a
NO[IOPNHEeBYD ~ ¢ HCTOYHAKOM HaNoOpa NPYTEM ROMNOM, NONAHHEM CHHXPOHHO
mm-

YnesmEull pacxoy yopapurome# Tpydkk nas eTofl cxemE paccuUHMTHBA-
eTcd 10 dopMyJe

Li:={(m ~{)b-n+(n-1)a-m+ (m-1)-61N,+(n-1)-a-MN,, (4)

rne 1, - wacmo K3T, HeOOXOMEMEX OpE COCTABICHNN COOTBETCTBYD-
mero KoOnA I COemHHeHHd NOMIOPHEBHX noxocref S8MBEECK, OTHOCHAUEX-—
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cH R OLHOMY DAacHpeNeJETeNbHOMY TPyGONPOBONY C MCTOYHEKOM HANODA;
f1, = uacno KT, HeOGXONEMHX IpH COCTABJEHHE COOTBETCTBYIMIETO

KOIa b COeIMHEeHHA HaIIODNHEBHX NoJocTell 3aIBEmer, pacIooEe :I:L--r'-.;
Ha COOTBETCTBYIMEX IOOVEBHHX TPYyGOOpoBOIEX, ¢ armochepol.

Ha pmc.5 mpaEBeNieHH IpaAxE yIEJEHOIO PacxXofa yupasidomelk Tpye
KA 1A JAaHAON cXemm. '

(m-1)6

| &
R S AT S RN
i
Prc.4. cxesa (MHO
JHCTAHHOEHOTO YUpaRICHES mmm
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Pec.5. YnemsHwit Ogac:un yiupapiAnmeil TPYORE OpE KoMGE-
HEDOBAHHON (MHOPORAEANBHAA ¥ MATDPEYHAS) CXeMme
IECTAHNMOHHOTO YODABJEHHA BAlODHHMEA OpPTaHAME
L3 OPHBOJOM : -~ NPE COOTHOMEHHE CTO-
poH 1:l; — —— - OPE COOTHOWNEHHEE cTopoH 1:2;
—v— — [pH COOTHOMOHEH CTODOH I:5; —-— -
OpE cooTHOmeHE® ctopoH I1:I0

[peaMymecTBOM NaHHOR CXeMH N0 CPABHEHEN ¢ MHOT'OKAHANEBHON AB-
JIMeTCHA MeHBOAA DACcCPefoTOYeHHOCTh MHOTOHAHANBHOT'O JUDABJSHAA 10

OpomaeMol ILIOMSNH H SHAYETENEHO MEHBNNI pAcXo] ynpanjAnmed TPyok#
Ha ra (mo 400 M mmm no 30 Kr MOEDTHNEHA HA T'eETap).

3. MHoTORAHANLHAA CXeMa NECTAHIINOHHOTO YNpABRNEHAST Ipymmoft
3aNOPHHX OPPEHOB ¢ PHIDONDABONOM HpelCcTARNEHA HA pHc.6. YnpasieHme
SanOpHEMA opraHami »Toff cXeMH aHANOTAYHO YUDABMEHHMD IDH MHOTOXAHANL-
Holi cxeme HMHIMBANYANLHOI'C YODARNEHAA C TOH Ammb: pasHEmefi, Yro omue
OpEeMHWE EOMAHN yOpaBufer He opgof ImuponpuBopmHol sanemxgoil, & rpyn-
moit.

PacyeT yUeJBHOTO pacxoja yupaBismme# TpyOkE OpOH3BONAICA IIA
pPasEEYHOTO YHECIA IDYIN SAlOPHEX OpPraHoB, yUpaBJieHHe KOTODHMHE OCY-
mecTBIAETCA OFHEM NDEEMHNEOM EOMAHJN, 4 EMEHHO: LA ILTOWANE y4acT-
ka 25 ra K = I; 3; 6; WA mwromane yuacTka 2,5 raN=2; 6; I2; mm
wiomang yuactka I,0 ra A =5; I5; 25 mo dopMyae

L, = fm—f)'ﬁfﬂ"'t??)*(”'”'”“F'm/ﬂ- . (5)
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Prc.6. MHOrORAHANLHASA CYOMA NECTAHINEOHHOT'O YIDARIOHHA

rpyunoll ODTEHOB C
I1...9 - cm. m.IE

Ha pHc.7 UpEBeNeHH rpafExE yIeJBHOTO pacxosa yrpasadmmell Tpyd—
K i avol cxesms. Pacxon ympapmmomeft Tpydrz 22 I ra nua aTofl cxems
HEXe, 4eM i 2-X paccMOTDeHENX Bume H cocrapaseT or I0 mo 350 M
mm or I mo 25 xr.
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Pre.7. ¥ HER I MHOT'ORA—
(e pacxon yupasndomed TPyORm nas B

CXeMH JHCTAHIMOHHOIO
SANOPHHX O OB © ODHBOIOM : Opi
COOTEOmE cTopoH I:l; — —— = OpE COOTHOMEHEE
cTopoH I1:2; —Vv—= [pE COOTHOWOHME CTODOH 1:5;
——+—— = [pPE COOTHOMEHEM cTOpOH 1:I0

MEOTORAHANEHAA CXeM2 JECTAHIKOHHOIY YUpapneHEA rpymmoR sanop-
HHX OPIAHOE C TENDONDEBONOM ABIAETCA  HaEGOJee HepCOeETHBHOR Es 3
PAcCMOTDEHHEX B CTATHE § EMeeT CJByIOHe IDDeRMymeCTE2: MeHLNYD 0OT-—
PedEOCTE B Pacxone YUPABIADGHEX TPyOoOK HA ONHE I'd; HeSABECEMOCTE
YIeABRHOI'O DACXOZA yUpaBmammeR TDYyOEE I7d CcECTEM C DASENYHHME COOT-
HOMOHNSME CTODOH; BOSMONHOCTh: NDEMOEQHEA DOSeDPBEDOBAHNA K, CEONO-
BETENBEHO, NOBHMEHES HANSXEOCTHE padoTH YUDABNOHES BONODACHDeNENOHN-
eM; JOPOmMEEC NporpaMuEce yoerpolcTeo - EoOompgyercE EeCONLEOS THC-
10 EXANANOB, HeOoGXOoNEMHY LES yopanmomms cmcremoll (no I0); mosmom-
HOCTH JUDAREGHES [OONEBOM C ONHOTO OyABRTA HA CHOTEMAY ¢ IEOWAELD
OT HOCKOXBEEX COT X0 HOCKOXBEMX THCHY I'eKTApOB.

Comcor ECHOJB30BAMHOR JETEpATYDH

I. Becrennopd. Joxnepansiue CHCTeMH UM DOJHBA CANoB B daccefime
p.Xajens. -THpoTexaaxa ® smemmopamms, 1979, I2,

2. Bimoxyp E.A. OnraMEsangs cTaMOHADHHEX MOXISBANBEEX CHCTEM.
Apropedepar, M., I979.



3. Hey:mo-rexiudeckiii oTyer nmo Teme:"CoznaTh CpeicTBA ABTOM b
TASAWMY BOLOPACHpEseNeHMs A CHCTEM KaNeJBHOIO opowexsd’ KaomHes,
I979.

4, A.c. B62866 (CCCP) ApTOMATHIMPOBUWHHAA SAKPHTAT OPOCH-
Tearnas cEcrema,. llaw I.B. B np. - Omydxn, » B.l., 1981, K34.

YIK 626.820.007.2 B.®.Hocenro, maMn,TexH,HaAYK,

B.A.Abaiacken, HaHK,TeXH.HAVH
( BHI M TI)

K BOIMPOCY OOTHMASALNA! OPOCHTENELX CETEM

C LeJsD ONTAMESAIME OPOCHTENMBHOH ceTH paccMOTpEM CeTh ORHOTO
CEBOOCOPOTHOTO MACCHBA, B KOTOPYR nojaeTcd nocTosHmmit Tox somu @
pPaBHHl MPOASBEeNeHMD ILVIOWAIHM CHCTeMH (2 U pacderHoll opmoiatu
pouoyii g , T.e.

G= g ey, (1)

UpocuTeNsHAS CeTh NpelcTaBader codoll paspeTRIEHHHE BOJOBOIM,
pasmeneHHENe Ha TepPETOPHEM NO ymopAnckeHHoll, Kax Npanivio, MpAMOY-—
TOJBHOM cxXewme, NO3BONAMIAEe IMpH MOMOWH peryiAEpyomell apMaTypH, Cpeic
ABTOMATHASALMY H NOJIBHHX YCTpOlCTB pacnpelesiTh BOILY HA :
EIMHMD OpOoCcHETenbHOM cHcTemu (mose cepoodopora, NOJMBHON yUacTOX,
IeJiHKE ONHOBPEMEHHOTO NOJHMBA M OGPACOTHE), TONKOMAHIHHE BOXOBOLAM
PA3HOI'O NOPAIKA.

B odumem ciyuae xammuTanbiue 3atpaTH ( HA CTDOATENHCTBO CETH
SaKPHTHX TPYCONMPOEONOB ONPeReMANTCA BHDAKEHHEM

C = }i; (@+86d°)1; | (2)

rne d;, ¥ [; = COOTBETCTBEHHO AMAMETDH M IJHHA YY&CTKOB TPyGO-
MPOBOLOB CETH DAsIAYHOrO mopaAmra; 4.0, & - woadifmmenTd, 3aBH-
CAde OT MaTepaana TPYCGONPOBONOB, YCJOBHH KX CTDOATENECTBEE M SKC—
ILTyaTAalus,

MMes B BITY, UTO JMEMETDH B NPONYCKHAA CNOCOGHOCT: @, yYacT-
KOB TPyGONpPOBONOE CBASAHH MEXIy COO0k SaBNCHMOCTLD

di = m 9':' ’ (3)
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re /m g ) - KosMUMEHTH, SABECAIMe OT MATepAaNa TPYGOIpOBO-
0B, BHpaxeHAe (2) MOEHO NpPeNCTABHTL B REIE

& A
C=§r(ﬂ+a’r£}1)f5 : (4)

AHaum2 BHpaxeHsd (4) noxaswBaeT, UTO NpH DPOYEX DABHWX YCJIOBM-
fX, 4eM OOJbile NPONyCIKHAR CHNOCOGHOCTL BONOBOJOE BCEX NODMAINUB, TeM
BHIIE HAIMTAIBHHE 3ATPATH HA CTDORTENLCTBO CETH.

Tpedyemast NpOIyCKHAT CIIOCOCHOCTH BONOBONOE 3ABUCHT OT IPOM3—
SOIMTELHOCTA OJHOBDEMEHHO padoTamupy NOJMBHHX yeTpolicTs, KoTopad,
B CBOR Ou€penb, ONpenejaeTcA CTeNeHRDn DACCPE/OTOYEHMA BO BpPEMEHH
il TPOCTPAHCTEE TOKA BOIH Ha cucTeme. IIpM aTOM BO3SMONNH IBE TDAaILi-
HEX BADHAHTA DAcCPeJIOTOMEeHHMA TOKA: KOTHA pacxon (), nommmHoro yor-
pojicTna DaBeH rojoBHOMy pacxo)y (@ opocaressmofi cucremm O, Q=g w
H HOTJA Y/eJBHHE pacxol numm:mrﬂ‘yc’rpuﬁnﬁa e;n = g_’{ paseH
JHTEHCHRBHOCTH BONONOTPeCNEHMA, T.€. &G, = ¢ , e '), - mio-
mWank ONHOBPEMEHHOI'O OPOWeHMd IOJMBHUM yoTpolicTBOM,

B meppou cuoyyae Ha cicTeMe OyNeT padoTATh: TOIBEO ONHO IOJIHEHOE
yeTpolicTno, a ofilee ACHO BONOBHIYCHOB (CTOSHOK) HA CETH COCTARAT

W/ W, , [ponyckHas CNOCOGHOCTE BONOBOJOE DCEX NOPAIKOB, &
Talke CPEeNHED3DelleHHas N0 HX LMEHe NpONycKHAA crmocodHocTs (¢ Bomo-
IpOBOEAMEIl CeTH OYIYT MAKCHMANEHH M DEBHH TOJOBHOMY Pacxony opoch-
TEJIBHOM CHCTEeMH, PaccmoTpeHHuit BapHMaHT MomeT MMeTh MEeUTO, HampuMep,
TMpi MCTob30BaHm donsepacxomolt ( &, =I000 n/c)  MoGwisHol nomme-
BaJpHOl Mansmi  THna "HenTys" ¢ nuomamsn saxpaTa ¢ OXHOI TIOSMInms
10 ra na opocaressioil cucreMe mwiomgyel I000 Ta M THIPOMOLY/EM
I,0 x/(c.ra). Yacno BomOBHNyCKOB Ha ceTH Gyuer pasHo 100, a mpomyci-
Had CHNOCOOHOCTE KAMIOTO yvacTia BoxoBoma cocraper I000 a/c. Ipn
MexnomeBHOM nepione I0 cyT NMpONOMRMTENBHOCTE CTOAHKN MallfHy Ha
Kaxnoit nosmmmw cocTasar 0,1 cyr,

Bo BTOpoM Ciyuae Ha CHCTEME B TEDMHUECKA HApPAReHH! nepsol
OyIYT HeNpPEePHBHO padcTaTs BCE NOJMBHNE YCTDOHCTBA, WHCIO HOTOPHX
papHO W/ W, ,a NPONYCKHAST CNOCOGHOCTL BONOBONOB, OCOGEHHO Miam-
(X NOPAINOB, i CperHeBSBemeHHasn NPONyCKHAA CIIOCOCHOCTE BOMOLDOBO—
nameii ceTH OyIyT 2HAYMTEABHO MEHENE TOJORHOTO pacxona.

Hcrnonesys, Hampamep, TPYINY ONHOEPEMEHHO DadoTamiiK HMMITY B CHIX
AOROCBAIEHHX AIMIADATOR C NOXEONMMEM pacxoxom 0,2 x/c ¥ miowansp
saxpara Jomjem 0,2 Ta Ha OpoCATEJEHON CeTH C TeMH X NapaMeTpaMH,
S9T0 K B Tepnoi cay4ae, OPOMyCKHYD CHOCOCHOCTE: OTHENLHHYX YUACTHOR

I73



BOJNOIpOBOyieil ceT# MoxmO cHusuTes no 0,2 x/c, T.e. B THCAMK pas
MEHENE IOJIOBHOTO pacxona cHoTemu. TpedyemMoe MHCIO MMITYJILCHHX HOE=-~
nenareneft mpx 9roM cocraspr 5000 WT., & UPOIOMRNTENEHOCTH NOJMBA
B HCIONL3ICBANNT KAmNeTO YUACTKA CeTH OyJeT PaBHA IPONORMTENLHOCTH
NOJMBHOTO Ce30HAa,

Bee mpoMexyTOYHHE BADHAHTH pPaccpelOTOYSHMA TOKA BOIH Ha CHC—
TeMe OmpeXeJARTCA NapaverTpams noxmeHol Texmmm ( @, , W, ),
cxemolt (cmxesmeToM) CeTE, IPAHATHM BOJLOOGOPOTOM HA TPYGOIDPOBORAX DAS=—
JEYHOTO NOpANKkA. MeoMenoBaHis MOKASANM, WTO WACHO TEXHHYECKHM BOS-
MOXHEY DADMAHTOB HA DEANBHEX CHCTEMAX NEKe C OJHMM BHNOM IOJMBHOE
TEXHNKM MomeT OuTh <00 m damee. : &

llpexne ,9eM ODDHCTYNUTE K GHANM3Y BOSMOMHIX BAPMAHTOB paccpe= |
LOTOYEHAA TOKA BONH Ha OpocHTeJEbHON CHCTeMe ¢ paspeTBIeHHOL CeTHD
TPYCGOIIpOBOIOE PE3HOT'O NOpAZKE, PACCMOTDAM eMHIMHEE BOIOBON C TDyT=
no#t A nomsEmix yerpoileTs M ronopmum pacxomom (@ (pue.I). '

. etV |
R aﬁ“%@"?
| S T {&*%ﬁﬁ

Puc. 1. W BOZOOGOPOTOR HA GNEHEIHOM BONOBOXE: |
a) - papHEOMepHAd M ) - COCPeNOTCYeHHAH IO |
IJIHe BONCBOMNA pPacoTA OONMEHHX YC crB; I - ,
e[bpa JEHe!HOIrO pACXONA BONOBONA; 2 — CpeIHe- :
BSEENeHHAA NPONyCRHAA CHOCOCHOCTE BOXOBOJA '

[l MaMeHEHHN 9YACJIA OJHOBDEMEHHO padoTammmx A  NOJMBHHX
yerpolicTe of I mo AN  MeHAeTcA TpedyeMas HOpONyCKHadA CHNOCOCHOCTE
BCEI'O BONOBONA H €ro yYacTkoB. [IpM 2TOM CpeIHEBSBENEHHAR 1O IyHHHE
NPONMyCKHAA CHOCOCHOCTE BojoBoja (; , ompenensemad 1o QopMyJe
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s f A
G=2¢%ili/ 31, 9)
SOABHCHT He TOJNBHO OT WICJAA OJHOBPEMEHHO DACOTADUILX NOJMBHLX yOT.
POHCTH, HO H OT oYepe;giocTH yx padorh (BrmoveHms), i

lIpn omHoepemeHHoil padoTe mnovuiBHMX ycrpolicTn, PaccpeioTo ey,
PABHOMEPHO 1O AuMe BONOBONA (pHc.la), IIouansk SMopH JUHEHOTO pag
Xona, 4 CHENOBATeNEHO, M CpeIHeRsSBeWeHHAH NDPOIyCKHas CHOCOGHOCTE DO
10BOJIA MIMUMATRINE,

Kax moxasame pacuyeTH, 110 cxeme pic,la cpenHepspeweHHAT Npo-
NyCKHAA CNOCOCHOCTDL (NMPH ONHOBPEMEHHOM pacoTe 4-x NOBBHEX YCT-
poiters #3 I2) oxasuBaerca B 1,6 pasa MeHmUe I'OJOBHOTO Pacxona Q
a4 No cxeme pitc,l0 PR TOM Ee YHCNEe ONHOBDEMEHHO paCoTamX
yeTpolicTB, HO BRINYAEMHX COCPENOTOYEHHO MO IUNMEe BOLOROIA, TOMExg
B 1,14 pasa MeHmmC,

Ini oGesx cxem GHJIO ONpPEJENIEHO CPelHEB3BENeHHOe Epens Padony
YJACTKOB BOmoBona 1o dopmyte

B 15 "
s Ef}pﬁffﬁ/}% 9i i (6)

rne 7; - Bpemi pacOTH Y4acTKA BOXOBOIA; § pi = CpeIHEt pacxon
YJACTKA BOJNOBOJA 3a Bpemn [ .
Cpennepssemeriioe BpeMd PaGOTH BONOBONA OO MEHBle BDEMENy
I, B TeYEHHe KOTOPOIO MPOMIBONMICA NOUME Deeil NOIKOMAHTHOMN
DOACBONY momayt,B I,I5 pasa mno cxeme pac.Ia m B I,6I pasa mg
cxeme pHc. Id.

Taxsm oCpasoM, NI PACCPEIOTOYEHME ONHOBDEMEHHO pacoTamury
NOJWMBHEX yCpolicTs Tpedyemas NpOIyCKHAdA CIOCOCEOCTH: BONOBOAA
maeTcH, & CTENeHb MCHOJL3OBAHUA €I'0 BO BpeMeHH BO3pacTaer.

Ha cHcTeme ¢ BOIOBONAME IBYX H GOJGS NOPSIKOB CpeIyeBnsbemey;
hHaid 110 Jjumie BOJOBOIOB ITPOMyCHHASA CIOCOCHOCTE MEHAETCA B Topasng
doJee WHDORIX Npejeax, YeM B DacCMOTDEHHOM IpMMEDe C & IAHI I Hyy,
BONOBONOM. IIpoBenEHHIME pacueTasy yCTaHORIEHO, WTO OTHOMEHNe Q fﬁ
HA peauBHHX cHcTemax jocraraer I0-40 @ donee. CooTBercTBeHHO o
YBeJIMHBASTCA HSMEHEHUe CDeHEBSBEmEeHHOI'O BPEMEHE pasoTu m%

OnriMprsalii NapamMeTpoB OPOCHTEJIBHEX CHCTEM C padurHOl Ccpe_
TEHED mmmrummmmmemuam
CTAAX MPOCKTHPORAHAA (Opranusanyy TePPATODAN CHCTEMH, BHOODa
IIAHOBOT'O PACTIONOKEHMA CeTH K BHEAA NommsHON Texmmsm). Hﬂom%
HOe NPOEKTHPODOHME OPOCHTENBHHX CHOTEM HA BCEX eI0 OTaX 3
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OCYUECTRAMO { TDEGYET GOJNHIKX 3aTpaT BpeMes i cpemcTB.  IlooTo-
1y BOTPOC BHOODA KDHTEPUMATHHIIX OLEHOK TeXHTIeCKIX pewemmi moumBHol
TeXHIIUT ¥ BHYTDIXO3AUCTBEHHON CeTH HA DAHHIX CTANAAX NPOEKTHPOBAHIS
jorna HeT PE3YJABTHPYOUMX IaHHUX O JX CTOMMOCTH ¥ MATEDAATOSMKOCTH,
ype3BLryaiiic BameH. o
Ha OCHOBEHAM TEODETHYECHMX HCCNenoRaHiii ¥ pelleHNd pAna 3anad
110 ONTHEMIASALINE CeTH B KAYecTDEe TAKMX KDHTEpHEB IpeljaraiTcA: 30—
DINWeHT YMEHBIEHAR CpeTHeBIBeleHHofl IpoMyCiHOil CIOCOGHOCTHE DONOBO=
ZOB OpOCMTENEHOE ceTH /T, , KOSPPHOAEHT IOJESHOIO MCNOJEL30BAHMA b
RONOBOIOE OpOCHTEeNLHO# ceT# BO BpemeHr /1, , OCOCNEHHHI KOS(HE-
iMeHT "creJeTa" opocwTensHol cetm A .

e f0y e A S R Gy e (7)

A = AT Y (8)

roe @ {;’ ~ COOTBETCTEEHHO IPONyCKHAdA CIOCOGHOCTE B I'OJIOEE CETH
# CpeIpHeB3BeleH A : T, T = cooTBETCTBEHHO O0mad M CperHenaBe-
leHHAS TPOILOEATENEHOCTE HCIOJBIOBAHIA CEeTH 34 NOJMBHON NEepHOX.
YorTaHoRNMEHN CJBIVINME SHAJMTHYECKAS 3ABACHAMOCTH IUA pacuera
IPCANOREHHHX FPATEDMEE ONTEMANBHOCTH I eIMHIYHOTO BOIOBONA:
2(N+F-1)

B i r ) DD 1)

_ 2AN+r-1)-(n+1) (N-1)
d Ni+r2y=1
rpe AN = upcno BonosumyckoR (HOMMBHEX —YCTPOHCTE MWH TPyGONpO-
BOJOE MIAMUETO NOpAmKa) Ha pomoBoze; AN - UHCJIO ONHOBPEMEHHO
padoTapiEy BOIOEHITYCKOB (IOMMBHEX YCTPOHCTD WA TDYOONDOBOZIOB
MWIATUETo TOPANKA) Ha BOLOBOIE; /A —  HHCHAO HepasOTaniEX BONOBH-
nycxop (HMOMMEBHMX yoTpolicTE EMM TPYGONPOEOIOB MAAMUIETO NOPANKA)MER~
Ay JBYMA COCeNHMME, DACOTARUAME HA BOJoBONE; [° - LHA XOJNOCTOTO
YHNACTKA BOLOBONA, BHDameHHAS B JNOMAX OT DACCTOAHHA MERLY €r'0 BOLOBH=
Ty CHAMA.

Poppyna (9) nospoisieT ONpeNeJMTE PACYETHYN BeJHUEHY Koo(Qumi-
EHTa YMENRIEHHA CpelHensBemeHHoll NMpomyCHAOR CHOCOCHOCTH SNEHEYHOTO
LOODONA N0 cpasHemm ¢ Ipomyciaioll enocoCHOCTHED €r0 IOJOBHOTO yyacT=
%a [ SABACKHMOCTH OT “McJa BOJNOBHIYCEOB ( TIOMEHHX yerpoficTe ), cxemy

K (10)
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HX pasMelleRmd Ha BOJOBONE N OYepejHOCTH padoTH. C ypemrieHses wmc-

Jia OINICBpEMEHHO padoTapmEX MommBHEX yerpoiiers A woo(jimuent A,
TAKEE YDeJMYMBAETCH, NOCTHras CBOET0 MAKCHMAILHOIO SHAYEHMA ITpH
N =N ,r.0.

5 BN AP A
@ (may) N+2p -1 (1II)

Imt BonoBona, He mMewmero xoamocrolt wactm , I° =0, A gp.,) =2.
JTa peJiiNHA KosDlMIMEeHTZ yMEHENEHHA cpenHeBsBemeHHoOH NpoIrycIiHoil
CNOCOCHOCTH ENHHAYHOTO BONOBOJA ABMAETCH NpemesbHON NpH IOCTOAH-
HHX 1O ero JJHe SHAaYEHMAX pacxojla NOJMBHHX ycrpoileTn i paccrTomims
vexny mnw ( &, =const, { = const ).

Anasms ypaprerma (I0) norasupaeTr, wro xoadifMIEenT HCIONEL30DA—
HEtd eMHEYHOIO BONOBONA BO BPEMEHR ONDeNENAeTCA TeMH Xe GAKTODaNm,
YT0 H RosDHUMEHT YMeHBUEHHT CpemHebB3BemeHHoll mpomycrxHoff crocodroc-
T4, T.e. A, B A, B3amMocpssamu,. IpogsBelleHme HTHX KO(HMUIEHTON
JlaeT NMOCTOAHMYY BEJUMMEHY D NaHHo# cXemu BOioBoma (ceTH)

L P 2N +I-1) = cons? (1I2)

N+2p-1

ia ypasuenmit (8),(II),(I2) caexyer, 9TO
i i KMacinsy > (1I3)

7.8, ododuenHuli wosddmuuenT "ckejeTa" ceTH 4 | UMCIEHHO DABEH Max-
CAMANBLHOMY SHaYeHMmY kosdjMEenTa yMEHBIEHHA CpelHeB3IBemeHHo! mpo-
nycxHoM cunocodHoCTE Boonofa (ceTH), NOCTHracMOll IDH IpemesEHOM
paccpefioTouenus Toxa somu, rorma N = A,

[Ipoanasmrappyen KaMeHEHEE CASHHIY SHAUYCHH]l KpETepHeR ONTHMANL~
HOCTH HE " h’, B SaBHCAMOCTH OT DEMMMOB DACGOTH NOMMBHEX YCTpolicTn
Ha eIHEIHOM BONOBOJE C OTHOCHT off mmmmoft xomocroro yuactra [ ,
papioit I. llpg NV # N n n == , 970 COOTEETCTHYeT DABHOMED-
HOMy DpacCpejoTOYEeHI0 N0 LIHe BOXOBONA ONHOBpPEMEeHHO padoTapiyx mno-
npEHEX yorpofiers (pac.Ia), =apmcmmocr (9) u(I0) mpmayr Ban
e ARG AN =0) . S, (14)
i, AT i N(N+{)

—

amu NMN#N 1 ~n =0, 4o COOTEETCTBYET cOCpenoToueHHOMY (Jo-
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HATEHOMY) DASUSUSIID) A CJULUTIIONM DONONOAC OJIOBPEMEHHO DACoTAID-
upx nonumin yerpoiiers (pic. I6)

- ” 2N _ IN=-N+{ - (155-‘
@ 2N-N+{

s BonoBofa ( -I'O NOPAMKA B COCTaBE ﬂpﬂcﬂwe.mﬂﬁ CeTH 321
130CTH 519 pacverTa KpHTEpEEeH ONTUMANBHOCTH NPIGEYT b

P/ {? . (a8

4 Nifi o Fey = ‘”P

ati) 'I'-'l'

..Zha.

¥ .
Ao ﬁﬁ 0% /I (17)
rae j} )2, KO2(IIAIIEHTH, YYMTHDAKNEE CXeMH NOIKIDUeHNS BOJOBONOR
MUIEIETO MORFA it CTapuely NOPARKY ¥ OT6opa MME BOmH ( f J =L &
ii;,- =1 Tpit O:WOCTOPOHHEN NOMUMIIEHIM # 0T00pe BOIH, f; =2 K
«f; =2 NPt JEYCTOPOHHEM TO/IIOYEHMM ¥ oTdope BOmH).

Lri opocureshoit cern sHawennds Mo B N, B oOmeM
CcliySae OlpeNesNiTCa Kak

LI / '
f; e gl - 8
Eff} % /‘% "Frl'-'i'l"fJ HE) é Hﬂfr]' Z Kﬂﬂ.l i) i

Pesyarrath adHanusa Ha 9B sHavenuii KpUTCDNEB ONTHMAILHOCTH
EJUMHIMHUX  BOJOBONOB, COIMACHO NpEBENCHHMM Bhme Qopuynam (9)-(I5) mmt
eyuaen ¢ )y =1 cbeneHW B HOMOIpDamMy Ha pic.2. Kpaeue I m 3 Ho-
MOIDARE XADALTEPASYRT MaMeHeHuwas Mo @ A, 1 elmsrdHOro BONO-
BOAA NP PAcCpenoTOUEeHHOM,a Kpioke 2 M 4 NP COCPEeNOTOYEHHOM DasMe=
eiln Ha BOIOBOIE OMIOBDEMEeHI0 padoTamuyx nosummHux ycerpolicrn. Kax
NUPIO M3 HOMOIDASM, ONTMMATNRIIN ABNIETCA DPABHOMEDHOE DaccpenoTode—
HiHe OFHOBDEMEHHO DACOTAMIUDL NOMMBHLX yCoTpolicTB H& BOIOBOme, IpH
12CTOPOM NOCTHIACTC!T MAKCAMANLHOE YMeHRBUeHNe ero cpelleB3pemeHHOl
nponycruioli cnocodHOCTH. [Ipi NMPOYMX DABHHX YCJOBAAX, YWeM OCoJhile
OJHOBPEMEHHO padoTANMX NOMBHID yoeTpolicTe A Ha Bonopome, TeM
BuE KpETEDEANLHHE OLICHKM BapAaiTa paccpenoToveHms Toxka. Tax, mpa
3 nomBHIX ycTpollcTBax, PAtOTANIMX OIHOBDEMEHHO, MARCAMANLHOe 3JHa-
werne Ay =I,5 (xpueas I Homorpaisms); mpg N =5 K =1,67; npa

N=I0 Kg,=I1,82; mu N =50 K =I,97.
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Paccuarpieasd BOMNOBOMH CAENYDUX TODSNOB, KAl eMHIIHHE, C
OTGOPOM DOJN M3 HETO B TOMI'AX NONKIMOVEHMT BOJNOBONOB MIAMIETO IIOm
pAJEA, NMPEICTABIAETCA DOSMOEHHEM HCMOMBE30BATE MOJyUEeHHYX HOMOIpaM=
My VI TOCJeNOBATENBHOTO ycTauoBNeHma sHavemmii A, B A, mm
DONIOBOXOB JIOGHX NOpANKOD. JBmeHexme smawenmit Ao m A, nua em=
HIMHOTO BONOBOXA Haxomured B mpenesiax or I no 2, a WA BONOBOROB

{ =ro NMOpAIKA B COCTADE OPOCHTENBHON ceTH, COIMIACHO 3aBHCHMOC=
™ (I6), ¢ yDeJqMYeHMeM NOpANia CeTH CTeNeHhL yMelhueHH: n‘_pu--
IycKHOIl CIOCOCHOCTH BONOBOA 38 CHET pacCpefoTOMeHId TOKA MOXET
BOSpACTATE NPAKTHYeCKH HeOl'DaHEYeHHO.

[posenernyii BHIDe AHANM3 BIHAHAA PACCPENOTOYEHMS TOKA BOIM
H NpelJIoXeHAHe KDUTEDHEH STOT0 paccpenoroveHua MA@ A, mosso-
JULLI paspadoTaTh ANTODATM H IpoOrpamMy LJA DelleHHd pAxa 3anad mo
ONTEMISAIMH opocHATeNbHHEX ceTell Ha IBM, B ToM wmcae <CM-4.

OcTaHOBIMMCA HA pesyibraTax BHIIOMHEHHOIO NO yRasaHHOH mpoIrpe
Me pacvueTa BADHAHTOB THIH3INPOBAHHONE TPYOOMPOBOIHOM OpoCH
LT TIODePXHOCTHOT'O OpOWleHWs ¢ pacupene’eHMeM BoIN B GOpOSIH I
ot 200 m 1 pacxonom nommmHoft crpyu 0,8 a/c - a) nephopuponaHHEME
NOVMEBHEMA TpyGonmpoBoaaMi ¢ pacxonoM I28 x/c (papmanTu I-6) n ¢) &
TOMATHIHPORAHHHMY [IMAHT'OBHME 1IOJMBHHME ycTpolicTBamu - ALY ¢ pacxe
noit 4 a/c (papuanT 7). [iomans ® ronoBHON PacXol CHCTEMH COOTDETE!
pemHo papan I024 ra m I,024 M°/c; CeTe DHIONHEHA U3 acGeCTONeMeHT
TpYy0, JVMHA BOJOpACIpeNeATEeNbHEX yerpoilcTe (TephopaApoBaHHOTO TDY:
gomponona ¥ nepememaenoro mnaxra AIY) I00 m. 3

B papmantax I-6 ms 128 noJMDHIEX TPyOONPOBOACE HA CHCTEME
OTHODpeLeHHO padoranT 8, a B pap#aRTe 7 OHOBpeMenHo padorapt 128
ALITY. B radmgle I nmpupenelH napameTpH, XapakTepUsylumige paccpenorTor
Hi¥e OIOPpPeMEHHO PACOTANIIT IOMBHEX YCTpOCTE N0 BONOBONAM pasg
HOTO TIODAZKE, & B Tadiume 2 - paccunramnse Ha 3BM no oTmM napamem
TEXHIKO-3KOHOMIMYeCKEe noxasatesm cemn (cpemumil mguameTp, YIENLHAR |
[MIANIOEMKOCTE, CTOHMOCTH) H SHaueHHWs koaffimmenros K,, K, u A '

MomyderHls pe3yaAbTaTH MOATBEDEIANT TECHYD CBA3L TEXHHMKO .-..'_-
HOMAMECKMX Toxasartesell ¢ KpuTepHaNbHHM KodDpmrenramm A, & A,
(pEc.3). Hamryunge noxacaresw mMeeT papuanT 7 ¢ ALY, odecnevmsan
rril MpenesLHoe pPACCPeNOTOUEHHe TOKA BONH MO BOJOBOLAM CETH BCEX
NOPAIKOB M MAKCHMARBIOE HCNONL3CBAHME CETH BO EpemeHHE. Ilo cpaBHeH
o papgantTamy I-6 cers ¢ AIY mveer cymecrsenHo (B 4-B pas) MeHHm

CTOMMOCTEH M MATepHATOEMEOCTh M Xapaxrepasyercs /1 o(max)=A =18,5
H,.=1. '
r

= Sdanl !
= kO k-
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- Cpedwua Ouamemp , M

“ac 3. TpafEEE SaBECEMOCTE] TeXHMRO-SROHOMEYECKMX NoRasaTexeld
cers LA [HOBePXHOCTHOIO ODOWEHHA 0T KoapjemmesToB A, E Nj:
I = CTOMMOCTE COTH; 2 - YASNbHAA uumpmnéu«-

EOQTH ceTH; 3 - cpenEmt mEametp ceTH; 4 - cers ¢ AllY

\HANOTMHHE pacYeTd CHIH MpOBENeHH M I BADEAHTOR THIM3M-
poranncl! TpydonpoponHel ceTE A OPOEHAA JNOENOBANLHEME ANNADATEME
rima "Poca" ¢ pacxonom 10,8 n/c, padoTanmmMil B OONYHOM ¥ HMITYJBCHOM
cmpax. [Diomans ¥ TOJCBEHOA pacxon CHCTEMH COOTBETCTEEHHO DABHH
207,36 ra 1 0,130 M°/c. (oTh BHMONHCHA K3 CTANRHNMX TPYC, DacCTOSHES
MeXIy annapaTaMs NpEHATH papHmEnMg 60 M. B papmanrax ¢ amaparamm "Po-
ca", padoTanmEME B OCHYHCM pexmde, H2 576 ammapaTop Ha CHCTEME OIHO-
HpeMeHHO padoraum I2, & © DADHAHTE EMIYJALCHOIO DexmMa - Bce 576 mom-
nepateneii.

B radmme 3 NMpEBenesH pesyAbTATH TEXHHKO-OKOHOMEYECKAX pacve-
ToB cers ¢ ammaparamz "Poca" (sapmenmTy I-5) B C EMIYJIBCHHME JOXNEeBa-
resviME (BapEaET 6). MEEEMAMLHYD YHSNEHYD CTOEMOCTE B MAGTeDEANOEMKOCTH
CeTH EMEeT BEDEAHT 6 ¢ EMIYXLCHHME NOXISBATENFME, oCecuevmBamuil mpe-
[EJbHOE DPACCPeNOTONEHEe TOKA BONH H XApPaxTepHSYDmEECcH 3HaTeHHAME KpE-
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repRambHEX kosppmmentos Mpman = A =17,21mn A, =l ,

Taxum odpasoM, NpeiOXeHHHe KDETEDHR NOSBOJIFANT DPEWATE: 34J|8s
M ONTHMESAIAE NADAMETDOR OPOCHTEJEHEX CECTEM ¢ DASNTEME CTeneHE
paccpeNioToueHAs TOKA BOIN B HMX M THOAMM NOJNBHHX ycrTpolfcTs HAa Lef
BHX CTAMMAX MpOeRTHPOBaHET.

AHaumMS MXeHePHO~OHOHOMIMECKIX ACTeNTOB N YCTAHOBJNEHHHE I
TEpIE ONTHMANLNOCTA PACCPENOTOYEHHA TOKA BONH IPH OPOMEHHMA COSIEanT
TeopeTHYecKae NPeANOCKIRE I PaspacoTiil CHCTeM HOBOIO Tinia,  BOE
SJIeMEeHTH KOTODHX HCIOJB3YDTCH HENDEPHEHO HA MDOTARSHHAH BCEIO IC iy
HOTO NEepPROJA.

llpopenersue Ha JBM ONTHMESAIMOHHHE pacYeTH BADHAHTOB OpPOCH=
TeJibHON ceTH ¢ passmryMoit cTeneHED paccpemoTOMEeHAd TOKA BONH I HIX
NO3BOVEJE YCTAHOBATH, YT0 LIA Kamjoro "ckesera" ceTH, B TOM ‘UicJe
IA BADEAHTOB ¢ PASJITIHEM PACXONOM NOJNEBHOIO YCTDOICTBA, MMEeT MeCs
T0 OGUHOCTH IOCTHTASMHX TEXHHKO-OROHOMHEYECKMX lloxasarelell ¢ M-
MAJIEHO BOSMOKHHMI NIOHA3STENAME CeTH IpH IpeJieJBHOM paccpeloTOoueHHR
TOKA BONH BO BCeX €8 3BeHRAX. JCTAHORMeHHAR OMIHOCTE TEXHNNO-DHOHOs
MAYeCREX Noxasareteil NOZBONAET NpH MPOBEIEHMH MHOI'OBADMAHTIIOC ONTH-
MHSENEOHHHX PACYETOB OIDAHEIETHECA ONpeNieIeHHeM TEeXHHKO-5KOHOMITIeCKS
noxasareneil GazoBoro BapmamTa ceTE UpH /(,°=l H SHAYeHEMME KpATepHI
K¢ (n) P BCEX XDYTEX IBTEPHATHEBHNX BADAANTAX. Be il OCTATLHEX
TEXHEKO-2KOHOMEUECKEX Noxasarenefl odoro ANETEDHATHBHOT'C BADHAHTA
MOEHO ONpeiesiTh H3 umngunﬂ

aﬂr ¢ e vl Atin) ;

Aepn) = dﬂﬂfﬂﬂr} Ko tin) »

Cn Cmm 'ﬁgnj ’ .
rae /1 - TOpANKOBHE: HOMED BApPHEHTA; _,,m,dfpﬂmm,fmt:ME JeHs
HO MUHHMATHHO BO3MOXHNE SHaveHHs noxasareJeit npummmﬁ CHOCOOHOCTH,
IEaMeTpa ¥ CTOMMOCTH ceTi#, mocruraemse mpr K, =I

SHaverwd nmoxasarenelf o« m B mmmum-

ka cerd, U MeTALDIMECKOrNO Tpydompomola ( =I'0 NODANKA B COCTaBe
cetd (prc.4) SHAYEHNA ykasaHHHX Torasareseil MOTYT OHTH INDHHEATH
pasmaan: o« =0,446 1 5 =0,584,

(I9)
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Prc.4. TpafNEN SaERCEMOCTER OTHOCHTEABEEX TEXHHEO-SKOHOMH—
YOCKEX Nomasaremet Bojopome { - Or0 HOpHNEE OT KO-

shimEeHTA Kﬁ"! :
I~ g = f (Ktn)s =f(#en) ;38 - j =f (Ktr)
min min cp(min)

#5 BHENEASTOREHHOI'O MOEHO CHEJATH CASIyOUHe BHBOIH.

B IparTHES NPOEKTEPOBAHEA H PACYETA OPOCHTENLHHX CHCTEM OT-—
CYTCTIBYOT PETIEMEHTHDYONHAE NOKASATENH M HODMATHBH, XSpaKTepHsSymmuHe
%mnmmmmnnmmmm
BpeMeHH. B pesyubTaTe HEDEIKO HMEDT MeCTO KAINTATOEMEEE NPOSKTHHE

JEMOCTE BBEJICHET B NDARTHKY NDOEKTHDOBAHAA HODMATHABOB, HCEIDYANMEX
MaJoseKTAEHOS MCIIONBSCBAHAE SJEMEHTOE OPOCHTEJHHHX CHCTEM.

B pesyarrare TeopeTHYECKHX HCCHSNOBAHENR H TEXHERO—sKOHOMEITIEC—
KX PpacvieToB YCTAHOBJNEHO, Y10 pasMax (arTopoR (MAaTepHAlOeMKOCTE, CTOR-
MOCTE: CeTH) H& ODOCHTeJHHEX CHOTEMAX B 34BHCEMOCTE OT CTENGHE paccpe-
JAOTOYEHHNA TORA BOJH ¥ IDEHATOI0 BApDEEHTA BOnoodopora cocTapaser I-I0.
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ilpennomeHy HODHE KDATEDHANEHHE OLESHKA DAcCPeNOTOYEHNA TOKA

BOMH HA CHCTEMEX DASJIEYHOrO THNA: RODHMIAEHT YMEHLUEHMA CpeIHeB3s
WeHHOH mpomycrHO# CHOCOGHOCTHE BONOBOAOB CpocMTexmHOf ceTH Fgp ;
afIIMEHT TONEe3HOIO ACHONHIOBAHMA BOJIOBONOB ODOCHTENLHOH ceTH BO |
npemery A, ; odocmenHuit xoobfiment "crexera" opocuTeNnHO! ceTH
A=K g '/, TNOSBOJFNMHEE ONTAMASAPODATE TEXHINMECKHe PemeHuA Opo
TeNBHHX ceTell ¢ noumBHON TexHmKONl Ha paMMMX CTANLIX NPOENTHPOBAHRR
eme N0 YCTAHOBASHNS HX Pe3yJETHDYDUAX TEXHHRO-DROHOMIYECHMX NOoKA3as
rexell.
Pazpadorany anropiT™M B OPOIpaMME ONTEMHIAUEOHHODO pacdeTa

Ha IBM BHYTpiCo3AilCTDEHHHX ODOCHTEJBHID! ceTeil, KOTOpHE MOTYT CIy-— |
RHTH ocHoBOR 1A cosnarmda CAIP OpOCHTENEHHX CHCTEM C MexaHMsaiyrefl
OPOmE HIL .

YIK 626.820.001.2 I'.A,laxnec, RaHl.9KOH,HaYK,
C.H.vennAnesko, MoOHX,,

B.H. OcTpoynxo, HEX,
(BHMIMnTID)

KOUMECTBEHHAA OUEHKA YPOBHA TEXHHYECKOID
COBEPIEHCTBA OPOCHTEIEHHX CHCTEM

TexHAYeCckHll MPOrpecCc B MEXaER3SlME MONHMBA NPeXyCMaTDHBasT
nansHelimee copepmeHCTBOBAHEE OPOCHTEJIBHHX CHCTEM, NOXBEM HEX
TEXHAYECKOTC YPOBHA H odecnedense Ha aToff OCHOBE 3aMETHOTO IOBH-
meHRRA UPONYKTUEHOCTHE OpomaeMux 2eMeih CospaHEe TEXHEYECKE CoBep—
MeHHHX OPOCHTEJBHHX CHCTEM - OONBEAd H OTBeTCTBEHHAR DACOTE ENH-
CTPYKTOPCKAX , HAyIHO-@CCHAENOBATENbCKEX HHCTHETYTOB, NPOSKTHHX M

Had CHCTeMAa, COCTOAMAA E3 COBOKYIHOCTH 3MEMEHTOB, KOHCTDYKTHEHO
OTBEYAUAX TOCASNHAM NOCTHECHHAM HAYKHM H TeXHHEKE, E ofecleYdBaK—
wad ONTHMANEHOE YIOBRNeTEOpeHEE CHOJOTHYECKNX TPECOBAHHH pacTeHmi
B BOone B Hemoonee ohpeKTHEHOE HCIOJL30BAHEE NPEPONHEX, MaTepHaib-
HEX, SHEPIeTHYECKHX M TDYAOBHEX pecypcoR. Tar#e CHCTeMH OJeclevHBa-
0T DAIMOHANEHOE HCIOILSOBAHEE OPOMSEMEL SeMeNb X OpOCH—

TEJLHON BONH, TAK KAK AMEDT BHCORMS ROS(HAIEeHTH NOJesHOTO jeitcr-
B H 3EMEJIBHOT'O HCIOIK30BAHMA. YTO NOCTATEeTCA NPOTHBODAILTDa~
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MHOHHOME OCMIIOPKON KAHANIOP WK YCTPOHCTBOM SAKDHTHX OPOCHTENLHEX
cHCTEM C MEHEMANEHOR mNomanbn oTUyRueHEd. [DEMeRsemas TeXHERAa H
COOCO0H NOJNEBA OCYMECTBIANT CTPON0 HODMHWDOBAHHOE, B COOTESTCTBHN
C BOIONOTPECHOCTED DacTeHmit, yriazHeHse OpollaeMoil nnomane. Tarme
CHCTeMH OCeCHeWMBANT BHCOKY® NPOASBOIRTENBHOCTH Tpyna, JMEDT
MAHEMEIBHYE TPYNOEMROCTE, YTO NOCTHATAETCHA P OCHOpHOM 34 CYeT Me-
YOHRS2IUE # anTOMaTHSAINM NOMMBOB OpH DASYMHOR speproemsocTE K
METAUIOEMROCTH NPOLECCA, PKOHOMIWYECHEH ONpaBIAHHLY WAMHTANBHED
BAOKEHIAX M SKCILTYATAIMOHHHX MSIODPKKAX.

BmecTe C TeM, TPOBENeHHHE AHANHS NOKASHBAST YTO TEXHAYEC-
Kl YPOBEHb NMDOCKTHADYeMEX H CTPOAMEXCA OPOCHTEIRHHX CHCTEM, KAk
NpABANO, SAMETHO HEXE TpeNLIBAAeM:X X HMM Tpedondmmt, 970 odyc—
JOBJIEHO DASVEYMAME B TeXHEKO-OKCIVYSTAIMOHHEX UspameTpax MCIouh—

3YeME HA NONEBE MAH, B KOHCTDYMIME ¥ OPOTAXEeHHOCTH CEeTH , THIE
HACOCHHX CTaHIii H Ip. JHauTeNbHOe RIMAHEE HA ypoBeHL COBEpmEHCT-

B& CHCTEMH OKASHBADT NDHPOMHO-XO3ANCTBEHHHE YCJORMA MpPOM3BONCT=
Ba, CHPEIENDmHEe TeXHIMEeCKyD NPAMEHIMOCTE X SHOHOMITYECHEYD leJe—
COOCPasHOCT BHOOPA THna mosmBHO TexHindl. HADemep, Bhempenme
OPAIEINA B S0HAX C OCTDM jedmiaroM DadoYed CHy murTyeT Heodxo-
JHAMOCTE HCIIOME30BaHAA HAa IOHBe oonee KAMUTANOeMIEX TeXHIdec=
X CDENCTE C BHCOKMM YDOPHeM ABTOMATHSAIME MpPOllecca. Ha Texum-—
YeoKHE YPOBEHb OPOCHTENBHHX CHCTEM OKAIHBAST RIRgHpe HAYPCTBO npo-
SKTHPOBAHIDI, 3aBACAmMEE OT TOrC, HACKOJMLKO IPABANELHO BHOpAH THI
noJuEBEHON TEXHAKE E ONTMMI3NDOBAHN TADAEMETDH BCEX aieMmeHTOR OpoCH-

TENBHOX CHCTeMH, & T&i®e RAYECTBO CTPOHTENBCTHa MeJHODATHEHHK
O0BEKTOBR.

Hexonst u2 BRIAIMBACMOTO B NOHATHE TEXHNYECKy coBepmeHHas
OPOCHTEJBHAA CHCTEMA COLSTmAHMT, AHANHM3A ee NapamerpoR Ha neilcr—
BYNX H 3ampOeKTHPOBAH:YX O0BREKTAX H CTeNEeHH OCecneYeHHOCTH OT-
Paciil B DeCypcax, MOEET JYTH PeEKOMeHIOBAHA mﬂﬂmwgﬁ cHCTeMa
noxasareJeil, ompenesmonas rexHrYecKiil ypOBEHP ODocprTessHoil cme—
TEMH,

Ha cramm OPOeRTHpPOsanuA TexmIeckall YDOBeH: opocaressHoit
CHACTEMH MOXET ONTEL OXADArTeDHSOBAH TAKEMA NOKASaTensME, KAK KOa(—
QMIEeHT 3EeMENBHOTO HCTONEIOBEHEA; MATeDHANOEMKOCTY, BRIDYAKNAn
PacXox TpPYO, B TOM 4GNS AefMIMTHHX CTANEHEX; Pacxon GeTORA B
Eene300eToHa, COOPHOTO E MOHOUNTHOTO, METalUTOKOHCTTVKIUM; aHep-
TOEMROCTE; CE30HHAA HAIPysXa HA MAIRHY M YeJOBEKa; kangraisHHe
BJOXCHERA ] SKCITyaTAUNOHHN" HSnepass; CPOK OKyTaemocts, Ha cramme
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IXCINyaTAIME OepyTcid PaxTHYecK#e NAHHHE MO NEPEeYHCHSHHHM NOKA3a=
TEJAM, KpOME TOI'0, JONOMHETENEHO BBOIMTCA JaxTHYeckas ypoxallHocTs
c&mmmmm.menﬂaamﬂmmmm_
9ECROI0 yPOBHA OPOCHTEJEHHX CHCTEM NDHHATH NOKASATEJH, BHDARAD~
Ie RAYeCTBEHHYD CTOPOHY OOBEKTA H HMENUWHe ROJMYECTBEHHYD Mepy.

B sagaEmux npEpomHO-X08AflCTBOHHEX YCJOBAAX DASJHIHHE OPOCH-
TOJBHHO CHCTEMH 0O OTHONLHEM HOKASATENAM MOIYyT B NONHOR Mepe COOT-
BOTCTBOBATH TPOGOBAHEAM ONTHMESAINE, IO NDYTEM - He B moxsHoR, & mc
TPeThEM MOTYT HE COOTBOTCTBOBATEH. B CRASH ¢ STEM QNOHEA TOXENTOOE!
'O yPOEEA OPDOCHTOURHHX CHOYeM ABESeTCH cioxHoR sagavefl @ mMoxer OHTI
OCYWECTRIESHE TOUBEKO OpE pPASpacoTEe OCOCMEHHOT'O MORASATENE -
noxasareseil, KOTOpHe B pasuEvHOR cTeNeHN CBASaEN Mexxy codoff & '
HEMeDAOTCH DASNETHEME & REMIAMT,

B nacrosmee BpeMda EMENTCH DaCOTH, NpEIIATADNHEE ONSHEBATE
KavecTBO DAEYHON NPONYKIEE, a TaKEe NeATENBHOCTH mpemupaaTi
I MOMOWE OCOCmeHHOTO noxasaremd. Tax, mampamep, 3,A.Kammayx
[ I ] onpenesenmen oCoOmeHHOTO NOKASATENT NMpELIATAET OLEHEBATH X
CPABHEBATE NEATENBHOCTH CTPORTENLHO-MOHTAXHHY ODI'AaENSamEi, IpE-
HiMasi 38 OCHOBY ILIAHOEHE M PAKTHIYSCKEE NORasaresn. Meron "fymm-
[EA XeJSeMoIo", B OCHOBE KOTODOIO JEXHT ONpeleleHEe O0GOCmeHHOTO
NOKASATENN KAYSCTBE TOBAPOB NMPOROTO MOTDECNEHH:, NPAMEHAeTCH
B Humepaasgiex [2] . 9ror meron sammovaeTcd P HCIONSSOBAHAN
LA ONEHKE KadecTBa HeumHefimux fy=smumfl npycropoEEero E omEoCcTO-
POHHET'O OIpDAHNYEHNA. Ha BOSMOXHOCTE IDDEMEEESHHA STOTO METONA ILIA
OLEHKH KaJecTBa OOMBNOIO NHANASOHA NPOIYKIEH OT TOBAPOE MEDOKOTO
NOTPeCNeH s O TEXHHYECKEX CpelicTs ccumaerca ® I.T.Asramsmos [ 3] .

llo MEcHND apTOPOB NaHHOR CTATHE,STOT METOJ MOEST GHTH HpH-
MEHEH H A OIEHEH TeXHNYeCROI'O YPOBHA ODOCETEJNBHHX CHCTEM.

Taxmm odpasoM, LA TOIO 9T00H CPEBHHTH TEXHHUECKEH ypOBEHH
TDHHEMBEMHX DTDOeKTHHX pemeHsll BHOBR CTPOANEXCH OOLEKTOB, 4 TaRme
CYymeCTEYIEX OPOCHTENLHHX CHCTeM, [eNecOO0DASHO HCIOMLSOBATE 000G
meHHHE TORasaTeNh, NPAMEHEMEE K pAsJEVHEM CECTEMAM, 4 TAKES Mo-
TOI IpEBeNeHEA OTIENHHHX morasareiell x odoGmeHHOMY.

Cpemm Gossmoro knacca BexmEefimux ¢ymamll U XapaxTepECTEER




Hrrepecyoupil Hac ManasoH HeJmHeIHOCTH JEEMT B Hpejesax Ha-
MeHemms aprymenta dymmupit Y; or wmsmiye I no wmc 7. 9ra Gymxs
odnanaer cpolicTBaMi, NeNAuME ee O4YeHh YMOOHOI WA olpeneseHMA
TEeXHHYECKOI'0 ypOBHA OPOCHTEJIBHHX cHcTeM. Tak, morasaTess, COOT-
BeTCTByDUMIl HMEHeMy Opefley TeXxHHYeCcKNX ycxommil, papeH Hymm
(pre.l), & maxcHMANEHOMY YPOBHD - ILINC 7 HA OCH adcmuce

B cooreeTeTEEM CO cpoiicTBAME YRASAHHOR QYHKIMH YHMCJIOBHE
XAPAKTEDHCTHEN TEXHHYECHOT0 YPOBHA HeOGXOIHMMO OTHODMMDOBATE TR,
YTOOH IMANAS0H NpHeMIEMHX SHaveHslf WICROBHX BEJIMEH TOIO R
HHOTO NOKA3ATEN JeEanl B Npenesax oT MuEyc I mo mwmoc 7. Tar xar B
HamweM cJiyuae y OOJBINHCTBA Nomasaredell MomeT OMTE orpaHMYeHME TOAB—
KO HMNEETo mperena, 10 Y; =0 COOTBETCTByeT HIKHEMy NpEIeNbHOMY
SHATEHMD TexHEveckux ycuomuii, a Y, = 7 - MAXCHMATLHOMy YDOBHD.
HopMEpoBaHEWe OCYMECTRIAETCA N0 HODMyTIe

Yi.=xY +6. ., (2)

7
e K = sl mepaY ;
Ym:' Vry &

a BHYACNEHMe TOKASATe]s MpoMsBomuTcs no dopuyre (I1).
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Ima Toro, uWrodl CONOCTARHRTH PAVMUYHNE XApAKTEPHCTHARE CH
CTpoETCA CespasMepHadt Wkana, mmeouas ngamasod or 0 go I (raduI)
rie ¢ =0 cooTBeTCTBYeT A0COUNTHO HEYAORIETBODHTEJIRHOMY YPOBHD
OpocHTeNEHOM cHCTeMH, 8 §=I - MAKCHMANLHOMY YDOBHD, odecme
meMy CcOo3naHEe TeXHHYeCKH COPeDNEeHHHX ODOCHTEJLHMX CHCTEM H MdK-
CAMATLHYD NPOLYKTEBHOCTE ODOMASMEX SeMeth NMDH HAXooNee 3ROHOMHOM
PacXoNe MAaTEeDEATHHEX, TPYLUOBHX, SEMEJLHHX ¥ BOMHHX DECYDCOE.

Tadmma 1
llkana nna onpemeleHdsa (GespasMepHExX Noxasarescit

OPOCHTENBHHX CHCTEM

TI'panaugs " XYapaTepECTHEA nnma;-anei
3Hadermil

1,0 T — YPOBEHb g

0,79-0,8 [Ipepocxomuuft 1 mpReMmueMmuil yponeHs

0,79-0,63 Xopomsdt ypopeHDL ( oCx ONTTHMEJTBHEIR ,
xotopult pasen I - I/ € ~ (O,

0,62-0,40 Hepocrarouso xopomtit, HO mpEemiesud 10 Tex-—
HITYECKHM YZJIOBHAM yPOBEHL

0,39-0,30 ipenesmsroe sHaverme (I/€ =0,36788 upenensmit
YPOBEEEL, NOMyCTHMI TOXHEYOCKHEME YCJOBHSME )

0,29-0,2 Hasxe#l ypoBEHE

0,I [louHOCTED HeNpEeMmIeMmult ypoBeHb

lpaxTadeckill HHTEPEC NPENCTABLINT JBA NOKASATEN, IpENeNeH-
HeEe B Tadd.l. [lpepemspo HEsKER nNokasaTens, coOTBeTCTEYDUEN HE=Hefl
TpaHMle TexHEIecHNX ycaopmit, pasmudt 0,37, B [OKASATEJS , pABHLH
I, = maxcimamsHul ypoBeHb. Hixemll mpemen TexHEYecKEX yoaonait Has-
Ha%aeTcs Ha OCHOBEHEN YKDYIHeHHHX YISJEHHX Noxasaremeff B BONOXO-
aAfiCTBEHHOM CTPORTENHECTBE C YYETOM NPHPONHO=KIMMATHISCKAX H XO-
salicTBeRHENX ycsoBiii. Ha ocHopammm anmammsa S50 mpoexTop s yoaonmil
lleprpansHoro paiioHa Heweprnoaesmsolt somu PCRCP ycrasomneHo, 4To oc-
HopHOf MmammHoli, mcnomeayemolf B HacTodmee Bpems Ha NOJMBE, SRHET-
cd JH-70, a raxxe "Fperar” c¢ amaparame JI-30 nra noumsa yIvios.
A cTporTeancTRA saxpuTOll OpocHTENLHOE cHCTeME TpedyeTcs NOBHIEH=
Huil pacxopn TpyO. [pE ECIONESOBEHEE HA NOMEBE YRASAHHOE TeXHERR
moxnelt mpepea KoM npemaT pasmmm 0,9, [orpeduocTs B Tpydax ¢ yde-
TOM MEJKOHOHTYDHOCTH H TEepDETODEANLHON pasneleHHOCTHE OpPONASMEX
MACCHBOB NpiHATA B paswepe 50 M/Ta mpm XoNeCEHEE B NPOGKTHHY pe-
mepmax or I8 mo I176.6 m/ra. Iipe nefuumre oTATEHMX TDYO Hitammit
mpenes Ex menmomksobaHmda UM [eErpaumsHux paftomop Hewepsosessioff so-
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HH ODHHAT B passepe IS5 w/ra (radn.2). Ha ocHoBammM ARANE3A NPOSKT-
HEX NAHHHX YCTAHOBJIEH HIEHEH Ipejes AIA pacxolla MeTALIOKOHCTDYK-
i, OeTOHA& H XeJie300eTOHA, BJEeKTPOSHEepPr#E. C yUeTOM HODMATHEBOB
CE30HHOH HATPYIKH, MEJKOKOHTYDHOCTH OpONASMHX Y9acCTKOE H HX Tep-
PETODHAILHON pasjeseHHOCTH, & TaKHe NCIONEOBAHAA HA TOJHMBE IOX=
nepamsHON mammm "Tperat” (B ocHoBHOM oT 7 mo 9 Tesemex) Ce30H-
Haf HATPYSKA HA MAamAHy HasHayaeTcA B pasmepe 50 ra wmr 1,5 a/(c.ra)
E 25 ra Ha wenopexa. CoOTBeTCTBEHHO Ce3oHHOR Harpyske, yxasamHOM
EBHIIE, ONDENENIEHN OpelleSbHHE 3IHAYEHHA KAIMTANBHHX BJaoxeHn @ agc-
ILIyaTAMOHHEX Hanepser, cocrapnmomge 2000 1 200 pyd./ra. Hmmmatt
OpeJieJl CPOKA OKyNAeMOCTH NP HODMATEEHOM cpoke 8 ser mpimiat I0 aer.
Ododmensnil noxasaresh NOUDREH MPENCTARIATE KOMOHHAILD OTIE H=
HEX NOoxasarenell, B Heodxommmoll CTeneHHE XapakTepH3IyMNEX BCOD CHCTe-
My B nesom, Caegyer y4ecTh Tamxe, YTO XOpOWEE KAYECTBO BCEX NOKA-
3aTesell NOMEHO CCOTBETCTBOBATE BHCOKOMY YDOBHD Beell cmcTemH, a
HENONMyCTAMO HH3KAA BEJIMIHHA [JaXe TOLBKO ONHOTO NMOKA3aTe i, HeIABE-
CEMO OT BEJUMMHH OPYyI'#X, 3aMeTHO CHERaeT ofodmemHud nmoxasarteims
cEcTems. [losTOoMy JiA ONpefeNeHEA HCROMOT'O NOKA3aTeRd HeOoXOIEMO
HCTNIONBE30BATE CPEIHIND ISOMETDHIECEKYD OLEHKY MHIMBHIVATLHHX ONEHOK

g {4] v Ta€. | a
G -.l,{;g‘a‘h » t.la]

e el 2.8 o0 .
Buuscaense 0GOGWEHHOT'O TNOKASATENA OPOCHTENLHON CHCTEMH MOXHO OE-—
CaTh CJeIyOWHM BHDAXSHHEM:
fr’ Lf, fvx;ﬂﬂﬁ.: Yire, Y¢) ]
fi"‘{fl{ ?lf:\"ﬂ‘ ’ V?TFJ YIJ]
Qg L-receoneennns., (4)
fi Lfi(Yigaes, Yire, Yi)l

Falta a2t Mo Xal 1

rne Y; ;:,r,, Yiry, Y¥i =~ KOHKpeTHHe UHCJOBHE SHAYEHHS YACTHHX TNO-

* MAECHMANBHOTO, HENHOI'O UPeJGXA TeXHEYSCKEY YOXOBREE X
$aKTEYOCROTO NOKASATENd, f; - BHVHCIOHHE SHAYEHE GeSpASMEDHOI'O
9YACTHOI'O ( -ro gorasaremd no dopuyae

‘ T
'r:'.v _meﬁ'yry),

max

I9I



£ UfiCYmax, Yiry , Yi)] = msramcaense sopsupopaimioro Ha I saverss |
YacTHOTO | = To INOKasaremd 1o dopMyre :
-Yi i

- £ 1

?'f =" ’ |

f 'f?-n ?m--u?r.-}m.?} BEMBCJAEHEE O0OCUAHHOTO NoRKASaTeNd No dop=-

My \ :
Q - #E{?:q,- : :

Tadmema 2
. Hexmui Opefies TexXEWYecKMx yoaoBmll min llemrpansHoro paftoma
HewepHosemuof 30HH

R e e

SHa~ KSH Ma 0CTH caex- CedoHHAA HATrDY3Ra Ha- Ck-
6= T% E'E: M8- T 3 QE- Cly-
HULS oy e aggf:— a/(c-ra) ra/9ed. pom” aray _
HA cram. B 40=  TEA, HHEe IMOHE- MOC
IHE - e, &= KOH- KBT.¥ BI0=- HHE  JeT
Je ha J€- CTDyE- Ea Xe- F3-
30— e B HHS. Jep=-
de- %}r& Pyo./ra RE,
TOH, pyo6. /ra
u°/ra
0,370,9 50 15 2,5 200 Is00 .I,5 25 2000 200 1@

[Ilpennaraemas mMeTomika ampodupoBana Ha 50 npoerrax, BRIOYAD=-
mx 28 pailonoB MockoBckofl odnacTm, Pacuer NpOESBENEH HA MIKDOKATH-
Kynarope B3-34. Ha puc.2. NMORASEHN pacupeiieNeHMe N0 KIACCOBHM HH-
TEPBANAaM RCeX OCHOBHHX TEXHEKO-OKOHOMHMYECKEX NOKEsSaTeiel aHamsg-
PyeMEX ITpPOeKTOB, HENHAA I'DaHMla TeXHAYeCKHEX YoIonml, UMoTI0BOe 3HA-
YeHAe H NPOLNEHTHOE COUEpEaHEe NPOEKTOB, COOTBETCTEYMIMX TeXHHYEC-
KM YCHOBRAM, AHAIN3 DESyALTATOB pacyeTa NORA3AN, 4YTO 5 NPOEKTOR E3
50 mMenT TEXHHHO-OKOHOMUYECKHE NOKA3ATe M, TOSBOJANWME OTHECTH 3af-
POEKTHDOBEHHES CHCTEMH K NPEBOCXOIHOMY YPOEHD.OTO ODPOCHTENBHAS CHC-
TeMa B comxose "TmroBckmil" OpexoBo-3yeBckoro paitona, mMenmasn cje-
Iyomge noxasareqm: K3H - 0,98, pacxon Tpyd - 28,6 M/ra, rannnome-
mna 860 pyd./ra, sxcIuyaranpoHHHe H3NepEEM - 94 pyd./ra, CpOK OKy-
NAEMOCTH 2 rona. AHaNOrHYHEE NOKASATENN KMEDT ODOCHTENLHHE CHCTE-
MH cOEX030B "lonamia™ JyxoBEuxoro paitona x "PocToBmH" Rammperoro
paitona n T.x. OpocnressHue cucremy II NpOEKTOB, YTO  COCTABIAET
22 O0WeTo KOJAMYeCTEa, HMeRT Xopoumi! ypoBeH:. 3T0 OpOCATEIb-
HHE CHCTeMH COBXO0S0B "BHyxoBcuit"™ m "Porauescruit™ JIMHTDOBCKOTO

I92



e

|
20

40 b0 &0 100%

e TEVLTOROHC T DY HILIK
xr/ra

O-45
L6-93
9135

136-180 -
18- 225

226-270

274315

T

Jr

36360

I6S-405

406458

45(-495

8 20 4g 60 80 f1o0%

famuTantHle BAOKEHEA
pysé,/ra

o
10041

ha
L

1251 - 1500
S504- 1750
1751-2000

2254-85
2507 -275

2751 - 30

300¢-3250
325¢-3500]

&2

20 40 &0 B0 ro0%

w/ra

Tpy6u
FBEEPD}

i5-30
3f-43

4660
5175
75490

94-105

i

| 1

1 i

~H Ay 5d
|

10620},

r21- 135

151-165

i

ﬁiEﬂEFE
166180

2 20 %0 60 §0

CNeKTPOSHEDTRA

wBrq/Ta

Jog-
554- 800

£01-
L0511
F304- 1550

155 -1800
1E01-20.
205(-2300
2301-2550
2554-2800

l--#‘

2804-3058

]

g S0 0 s0 S8 [

P
A5-110
111-135

GKCILTyaTanKoHHES
3aTpaTH

f36-760
151-185
186-210
2f-235
236260
261785
286-H0
.Hf‘

l.r

336

JJI

| | |

o 20 4o

Fuc.2. Pacnpepenerme sEavyeHHll OCHOBHMX T

60 30 [0c%

(50 mpoexToB

M/ ra

o-r3 B

1h- 27
£8-40

- 5
55-67

65 -8f

§2-04 Bl |

35708

]
— i —

109-r2] |

120-135] |

1361483 |

a

1/(c
a

833-a
266073

&0 40 80 X Sfo0%

86t umbaigh~

CeaoHHad H

-

a@?9-0%

yavi s,

Q92104
105-147
L18-130
1£31-143

r
=i

Z4%-155

-1

I

£57-169

70-18H | L 1%

(7

JeT

&0 4o 60 F0
CpDOE ORyNAaeMOCTH

£5-3 |5
345
& 6-H

81-75

26-g
2/-10.
né-12

12.1-13,

13.6-15

15.1-16.

16.5-18

|
I
I
1
|

g &0 40 60 &0 fogr,

OHOMEYOCHEX NorasatTenelt nmpoerTHHX
00 RAACCOBEM HHTEDBAJAM

i -

L

L

SESNN

o

0 0 w w K so0
Qdodmemodt nokasaTens

I ———

1
I

R0 w0 60 K0 (009,



paiiona, copxosa "llounHxopckmii" Eroppescroro pafioa g Ip. OTH CEC-
TEMH HAMET INOKA3ATENH, COOTBETCTEVOMNE TeXHIIeCHIM yclonuAM, odecne—
HABS0IAE OXyIAeMOCTD KAIMTATPHNX WIOKEHHE B Npefesax HODMATHRHOTO
Cpoxa. 22 mpoekTa,wmw 44 ¥ EMeNT ypoBDeHs, NDEGMIEMII N0 TEXHHYEC-
KAM YCJHOBHAM, T.€. MO OCHOBHHM [IOKASATEJNAM 3HAYEHMS BHUE WIE Dan-
HH HIGRHEMY NpefieNy TexXHHWUeCKHX ycJiormit., OdoCmenmuii moxaszarTens Hi—
e 0,37 (puxmgd mpenmen TexHmyeckEx yoaomgh) et I2 TDOEKTOB.
dT0, HalpAMED, ODOCHTENLHAR CHCTEME COBX03a "CepmyxoBcruit" Cepmy-
XOBCKOTO paiioHa, AMEOUAT Takie NOKASaTe): PACXol TpYS - I32 m/ra,
NIEKTPOSHEPTiN ~ 1734 KBr-y/ra, KanararsHue BIORSHHA - 2547 pyo./ra,
IKCILTyATAIOHHNEe U3NEPRKE - 204 pyd./ra, cpok oKymaemocts ~ 18,3
I'OJA. ’
: llposezeHHan anpodanya NOKasala PadOTOCIOCOCHOCTE Mpeilaras—
- MOT'O METOIMECKOTO NONXONA ¥ ONpEreNeHMD TeXHNYECKOTO YPOBHA 0po-
CHTCJIBHIX CHCTEM B BO3MORHOCTE €I'0 WHPOKOTO TPAKTHYECHOTO NpHMEHe-—
HEA Hay 10T CHCTEMATHIALNM IOCTPOSHHHX CHCTEM B COOTBETCTBHM € (ea-
~ DasmepHolt g-nma.mﬁ JVIA LeJiell ONpelnelieHHs OYepeIHOCTH NMpPOBeIeHAs
PEROHCTDYRIMI OPOCATENBHEX CHCTEM, Tak ¥ IVIA ONpelefeHdA HA Cramud
IIPOGKTHPOBAHIA M NPOBENEHHA TeXHAYecKoff axcNep s OSOCUEHHOTO NO-
Kas4aTe i TeXHMYeCHOT'O YDORHS OpocHTEnsHO!l cEcTeMmu.

CrEcor HCIONL30BAHHOM JETepaTy

1. Kammaayr 3,A. OdodueHHwit moxasaTelb NeATENEHOCTH CTPOR~
TENBHO-MOHTARHIX OpraHMsaiudi,~IHIpOTeXHAKRa ¥ Mesuopaums, 1982, k I,
2. Cranmaprusalyss @ xavecTso. M., Cremmapru, 1969, W 29,

3. Asrazepos I',T. IoTpeduTensHas CTOAMOCTE: K ee H3MEepeHHe .
M., I971.
4. Dmunrn K. Cpemmse Besmrumue. M., Crarserina, I970.

YIK 62I1.646 T.E.QoMum, KamX.TexH.HayK
( BHMERMmTIL)

CQBPEMEHHOE COCTOAHME ¥ HAIPABNEHME PABOTH 110
THIPOTEXHIYECKOH TPYBOIPCBOIHON APMATYER

TexnIYecKIM NMPOTEO30M DAasSBHTHA ODOUEHHA B CTpaHe GUDEHEaSH
AaypHeinal pOCT YIEJLHOTO Beca 3aKPHTOR opocHTexsHOH CeTH, KOTODHH
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B I975 r. cocrannan 44 5, B I980 r. = 51 & Ha NepCHexTERY
nocturger 70 % odmeill NPOTAXEHHOCTH BONONDOBONAUMX cerel
TEJEHHX cHcTeN. COOTBETCTBEHHO 2TONMY IPOTAXEHHOCTE B LIEJIOM
# HEMETAQUNMECKUX TPYG BHYTDHXOSANCTBEHHON COTH YBELLMITCA MO
25 THC.¥M, ) 9
YerasonrIeno, YTO NOTPECHOCTH OTDAciM B 3anopHoll, peryJutpymie
A IpenoxpanpTensHoft apmarype cocTaBNT 1,2 MIH.EUHINL eXeTo/Ho. :
oxoio 636 THC,emHAl 46 BANOB - JUIA SAKDUTHX ODOCHTEJHHEX ulﬂ!ﬂl ¥
Hpnma;mn 75 % BCEX BIIOD ApMATYPH COCTABAT 3aTHOPH M m,l
25 {i = Ji2NEMM, WAHTYSW, PETYNAPYINEf  H MpeROXpAHATENBHAL m
B yacTHOCTH, HE& CUIMRaiily® NepcNexTHBY NOTPedHOCTH B MAPO
yeTpoiicTEaX cocTaBHT nopanka 5,0 THe. eumul emerONHO,
gasaenud - no 10,0 Tec. Ilo ycJioBHEMM IMameTpaM TpOXOona JLIA
apsaTypld COOTHOWCHHE COCTABAT: amameTpu no -300 mm - 55,
400 500 mmt - 30 %.

B HacTOoAmee EpeMA OTpaCHE OCecrnedeHa O0HeMOM mamm
apmaTyp Jmub Ha 27 %, B OCHOBHOM apMaTypOil NMPOMUILIEHHOTO HASHO=
YeHAA, TEXHFYEeCKHE NoKasaTeJH KOTOpDOR He B movumoOH mepe oTBeYAnT
CHEmpE9ecKiEM OCOOSHHOCTAM OPOCHTENEHOM cHoTeMH,. [[paxTH9IecEd OT-
CYTCTBYET apMaTypa I ODOCHTeJNBHHX CHCTEM C HCIOJL30OBAHMEM Xi=
BOTHOBONIECKEX CTOEOB M HE3KOHANOpHaA apsarypa ( A, = 0,4 Mila) am
CHCTEM MEXAHHIFPOBAHHOIC NMOBEIXHOCTHOIO OPOMEHHES OT saxpuroll ceTn.
Ha pemoATHO-MeXaHEvecKix sapozax Mmmomxosa CCCP B HacTosmee Bpo=
MA TMpOMSBONETCA NopaiKa I40 THC.eMMHMI ApMATYDHOR OpomymIUm.

(ueHra TeXHEYECKOIO YPOBHA BHITyCKaemiX H3jeJmlt noxasupaer,
Y70 HEOOXOJUIMC TPEKPATATS NPOM3BOACTEO 38,5 % THNOB TeXHHYECKH HOOO-
pepmenEoll apMaTypH B MoNepHHaEpopars I8 %. A
B cucreme Mmmsojxosa CCCP paspadoTroit TpydompoBomHoH
TN LA opocHTEeNbHEX ceTell SaRHMARTCA TPE HaYIHO-HCCNe
oprapmsaums (BHIO "Pagyra", YxpHiTuM, I'pysHdMIMM), npoexTHAas um-
auagzips B/0 "CowspoinpoexT”, DAL SOHANEHHX HAYYHO-HC
H DpoeRTHIX opranusangi. bouanmoll odsem padoT IR MeNHOpDAIEN
IPYTIME BEOMCTBAME,

32 mepro ¢ I975 TONA COBMECTHEME YCINEAME DA3DAcOTaHM ﬂm
BAIA apsarype 43 TrmopasvepoR HA yoJopHEM pmaseTp or I00 mo 5{.’6*

PaspadoTra ApMATYPH TPOMSBONANACH HA OCHODE ONpeCcACHHA OTIINMs
TENbiHX OCOOcHHOCTEH TeXHONOIHYECKNYX DEEHMOB, & TAKEEe AHOMATHRHNX ﬂ-

PonuHasyeckyy gruemudt (B 7.4, DEIPOYNAPOB) B pASBETBICHHNHX
HEX COTSX, NONYISHHHX DACYSTHHM IYTEM M [yTeM HATYDHHX HC _
i

.
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na Cysoponckoit, XepcoHcnoit, KaxoBcroii, JHPeNBCHON OPOCATENBHEX CHC-
remax 1Mo MeTOIMKE NOIEBHX HCcienoBanmii, Blep:.Je NpieHeHHoll B oTpac-
Jif no cxeme ™HACOCHAA CTAHIUl — OPOCHTEJIBHaA CeTk - INONIEBANBHAA
MALAHA";, PasHOCTOPOHHEIo MHfODMAIUMONHOTO M nareHTHoro noscra no CCCP,
crpanaw C3B, Apcrpms, CHA, OPT, Qmunminun, PpaHiu, Hnomss o 1p, ,
VHAPMIMPODAHIDD, TeXHMYeCKX TpeOoBaHEE Ha napamMeTpy apMaTypd, no3po-
DD,  OUTHEMHSHDOBATL KOHCTDYHUMM OCHOBHEX BHNOE apMaTypH MpHEMeHMH-
TeNLHO E choelmhiMeckdM OCOOSHHOCTAM ODOCHTENbHHX ceTcll H JORISEBaNhHOI
TeXHUKE, BxomAuell B cHCTEMy MAMH KA KOMIVIEKCHOI MeXaHH3aiun! Celb=
croxo3saiicTeeHHOr0 NMpossBozcTEa Ha I976-1980 rr., I9BI-ISES rT. & Ha
NEepPCNCHTHREY ; HOMEHENATYDHON ITporpamt 3AIDy3rM HpylUHeimnt B OTpaci
38BON0B TPYOONPOBOINHON APMATYDH; PYKOBOLMIUAX MATEDHAYNOD TIO NMPOSeKRTHpPO-—
BAHNK H TEXHHYECKOMY OUC/y:HMBaHMI OPOCHTENBHHX CHCTEM ¢ MHpPORO3aXBaT-
noft 1 mpyroll natusHol Texmioll.

OCHOBHHME [OXA3ATENAME NONOENTENEHOTO 3ferTa pPaIpacdCTOX ARANT-
cAs:

nopHWeHKe KOQDMIMEHT: HANEXHOCTH SAKDHTOH OpoCHTENLHOM ceTH C
,6=0,65 no 0,91-0,95;

yBeJHYeHMe MCNOVL30BAHMA 3eMeJiBHHX pecypcor Ha 1,53 § 3a cuer
COKpameHAd ABSpEN ceTH;

YCTpaHeHHEe OTHA3OD TPYOOIpCeBONHON ceTH co cpenHef 1eHOl omHOID
orrasa 0,07-0,5 Thec.pyd.:

YMEHRLEHME YIETBHHX NAINTATRHHX BAOREHHE B CTPONTENECTEO OpPOCH-
TeabHX cereit Ha 6 §;

CHIMCHRE MeTaIOGMKOCTY N0 apuaType D cpeaiem Ha 40 2, a mo or-
MeNbHEM BILNAM Hane i Ha 25-180 Kr Ha eMHANY IDOIYHLUAR;

POCT YPOEHS NPOHSBONATENRHOCTH TPYAA IIDH HITOTORIEHEM ADMATYDH
aa 11 %.;

yOpoueHHe TEeXHONOTHEH E3TOTOBIGHMA ADMATYPH, Jomyckapueld ee mac-
CcOpOE MPOM3BOACTBO NDH COKpamEHHHX CPORaX;

NOBHUWGHNE YPpORaHHOCTH CeNLCHOXO3ANCTBEHHNX KYJILTYD 54 CHeT
NOBHIEHEA TEXHOMOI¥IecKoit rOTOBHOCTH OPOCHTEJBHONl cicTeMu B USROM
H ONTEMH3&IMA CPOKOB NOJUIBA,

PaspadoTaiian apuarTypa No3BoieT OCYWECTBATH CJeyiege TexHON0-
THYECHHE OTe Daili:

onepaTHBHOe PHI0YEHHME I BHKIOYEHMEe NORNEBANEHHX MAllEH, HACOC-
COB H OPOCHTENEHHX TPyOOUPOBONOE;

OTKIDYEeHHEe OPOCHTENBHHX TPYOONPOBONOB H OTHEJNEHHX YUACTHOS Dac-
NpefeJuTeNhG TPYCOUpOBOROB ITDH HeOoOXOIUMOCTH X DEeMOHTAa;

YAANeHEe PO3NyXa A3 TPYOONpOBONOB OPOCHTENbHO ceT
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BIIYCK BOSKYXa C UeALD NpedOTRPANMEHNHA PA3PHBA NOTOKA ,
HOCTH ¥ MCRNOMEHMA 00pasoBaHAd KaBMTAIMOHHHX S0H KaK (DK m:ll- |
YeHAY JOALEBAJBHNX MANMH , TEK ¥ DA BRUDYEHHE HACOCOB; -

Nourep<anme 347aAHNOTO JaByeHAd Ha TEIpaHTax, mm
LMHAY, B HAYANE OPOCHTENBHMX TPYOONDOBOJNOB, & TAKKe B JIDYIEX &
HUX TO4YKaX opocuTeabHOll CeTR H HAa BHXOIe HacoCHOR CTaHIpIH; y

IpefOTEpElieHre NOBHICHNA JaBJeHEA B CETHE CBE[X ONpeNeseHHOro
TPENeJIA, SANABaSMOTO B COOTEETCTRHM C YCHOBHAME DAaCOTH ODOCHT '
CHCTEMH JI MPOTHOCTHMMH XADAXTEeDECTHKAMHE HCIONEIYEMIX TPyO; &

ONOpORHEHAe Ha SN NepaoR TpydompoRonoe ncelt opocaTesnHol
CeTH, @ D NPOBENEHHE DEMOHTOP - €€ OTHEeJBHHX YYACTKOB. o

H3roTOBJEHHE apMaTypH mpoasponaTes Ha Tamrapcrom IS r T _
KecTaHckoM 3asone "Pemcrpolimopman” IMaspECCOBRX03CTPOA, W
3043 IancpeBOATOBONCTDOR, TomeHcKoM PM3 Gmammmm,« TP
mpstaition 110 "ApveonmEmycTpea” InaBapmsoncTpos, Tyxsckow JM3 ThasHe=
JepHOUelBOoACTPOA, SanoporckoM PM3 Mmmmomxosa YCCP, npeurpasami " -'* i
[IaBTIONeCEERONICTPOs, uacTE I-oft ouepems BexTeMUDCKOro sasona W
ragpoMas” # np, Padovas HOKyMEHTAUMA IepellaHa Takxe HA 5 JpyIme &
BONOB OTpaca®, B ToM uncae H€a IlyraueBckEit sasoxn I‘ml;poa-mop*
CEepMilHOTO OCBOEHMA,

HapomHoxoaaficTeeHHuil adbexr oT BHeIpeHEA DEe3YJLTATOB paﬁw
rapjer nopAamxa 5,0 wni.pyd. Ha HAUANBHHA TepHAON OCBOGHIM IDOHIBOMO
apmatypu & mpeewcuT 40 MIH.pyG. ¢ BEOINOM B JeicTBEe Maﬁnum L
BexTeMipckoro CHelMAMM3MPOBAHHHX 3aBOJiOB. Ha 3THX 3aBOIAX HpE
ragTed ocpoeHse 35 BENOB ¥ TEnMOpasmepoR Hopoll apmarypu. K Hac
My EDeMeHM [epejaHa padodasd moxymeHTauma Ha I8 manesudi u Beje
nepenada eme Ha I0 paspadoTor (SAKOHYH 9TAN KOHCTDYHDOBAHMA).

B cpemHeM HayIHO-ACCJENOBATENhCKEE H ONNTHO-KOHCTDYKTODCKHE
padoTH, & TamMe padoTH NO IONTOTOBKE HODMATHBHOM NOXyMeHTalmm,
cRAsaHHHe ¢ paspadoTroil, OCBOGHEEM ITDOMSBONCTBA H BHeIpeHHeM B I
THKY HOBHX THIOB ¥ KOHCTpywtli apMaTypu, saBepuens Ha 80 %, mpumue
HEROTOPHE H3 NPeJyCMOTDEHHHX DAGOT 3aBeDNeHH NMPAKTHYECKE MOJHOCT
OCTaJbHHE JOJKHH OHTH 3aBepuWeHH D cpox mo 1985 r. Mx ocHoBHOE CO
nepmaHHe - OKasaHme HAyYHO-TeXHEYeCKOH noMom# B OCBOSHMN -:~=-
CTBA i BHEJDEHAM B NPAKTHKY CTPORTENHCTBA H SKCIUIyaTAIMA HOBHE T
NOBE K ROHCTDyH(E: TpyJOonpOBOMHOR ADMATYPH B IIDEIOXPAHMTEJBHIX 3§ {-
policTR, U3yveHHe W OCOCWeHMe ONNTA MX MCIONE30BAHEA, CBOEBDEMEHHO®
BHARJIEHHE HOHOCTATHKOB TeX WM HHHX KOoHC pyxmdi apMaTypu H ee LAl
neiwee copepueHCTBOBEHME. Y

C TOYiM IpeHM HOBHX HANDABNEHMM IO PAspacOTKe KOMILIERCA apMa

I.:.I.
=y

i
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TYPH A OPOCHTENBHHX CHCTEM, HE& Ham BSTUIAN, HeOGXO[MMO paspiTHe
ee HOMEHHIATYDH:

cosjaHre HmakoHanopHoif (#a padovee namnenne no 0,4 Mila) sanop-
 HOjl apMaTypH ¢ THIpOMeXaHHYeCKHM YIpaBJeHieM;

COBEDUEHCTDONAHNE ADMATYDH ILIA HCOOMB30BAHES HUBOTHOBOIYECKIX ,
xo3AfCcTREHHO~0HTORKX CTOKOB B cpenax cpH =6~8, pasmepoM Opraxiuec—
xx BrwmyeHHi no I0 MM, KOMENECTEOM HEOPraHMYEeCKEX BRIDYEHM 110
I r/n;

cosnamiMe KoMGIMMpoBaiHoit apmarTypu (Taxad apmarypa OyIeT BeCh-
ma afbeKTHBHA ITpH 4YacTO DACTONIOREHHI X THIpaHTax noxsenwHoll pacmpere-
JarensHoll ceT);

Cco3igHie MHOTOMYHIIMOHANEHON apMaTypH;

CO3NiaHNe CHelEATRHOE BONOIenTenbHOIl apwaTypu, Hcnoahayoaeil
CPEHI YIDABNSHHA DAcXOofos. (3anaTduMxy NOJEBHON HOpMH, OrpaHmYNTe-
JH pacxomal;

COBEDIEHCTBOBAHNE THIPOMEXaHWYEeCcKOTO H JJeKTPOMeXaHHYecKoTo
MpEBONA YUPABJNCHAR apmMaTypoll nid apTOMATH3ADOBAHHHX OpPOCHTEJBHHX
CHCTEM;

CO3JlaHKe anMAaTYDH M3 IAACTMACCOBHX MaTepEanos.

Omua B3 HeOGXONHMMHX YCJOBHM IJIE COBeDWEeHCTBOBAHKA pPadOTH MO
COSHAHAD TEIPOTEXHHYECKOH TPYOONMpOBOIHOM ADMATYDL BHCOXOIO TeXHHYEC—
HOIO YPOBHA ARJIIETCA H co3jaHme B cHcreme Mmmonxosa CCCP sxcnepd-
MEHTAIBHOIO 3apofia (UexoB) 1O M3rOTOBJEHMO ONHTHHX 00pa3loB, TeX-
RONMOTHYECKO! OCHACTHH, HCIONTATENBHHX CTEINoD.

Haspesio pemeHEe BOpOCA O CO3NAHEM peMmoHTHONt Gasu nnn HoBsoil
apMaTyrs, HeOOXOIMMOCTE KOTOPOE OYeBHIHE B CBA3H C HaMeyaeMmual OoJb-
mEME OCHEMEME €e ITDOHSBONCTBA H BHEIDEeHHA.

YIK 621.646:631.347.221.1 I'.E.QoMME, KaHn,TexH.Hayw,

A H. [lepomest, wHx.
E./ Crenanop , HEHX.

(BHIIO "Pamyra")

COBEPIEHCTBOBAHWE KOHCTFYKIIM MPOTHBOYJIAPHAIO
YCTPOUCTBA K3r-I20

IipoTieoynapeoe yerpoftorso K3I-120, cepmitio BHmyckaemoe Tan-
TApCKEM SECHEDMMEHTATRENM JETEHHO-MEXHEIECKHM 3aBONIOM, OCECTeYHBa-~
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eT SamETy TPYOOOPOBONOR OPOCHTENRHHX ceTell OF IMIpABIINECROTC J
pa mpH pacxonax Tpydompoeoma xo I20 a/c ¥ B IManasoHe BeJUruHH |
TIIPONNHAMEYECKOTO Aapnennd 0,3-2,7 Mia. Hpocwmmamﬂmum
yerTpoficTEOM N3 TPYGONPOBONA TIDH JORAMHBAINN THAPARUMMECKOTO yIapa
nocTraeT 45-50 x/c. Sror copacuBaesmuii 00BeM BONM B ONpeledeT '
UPHMSsSHIMOCTE  NPOTHBOYASPHOTO yCTpolicTBE HA TPYCOMPOBOZAX BHYT—
paxoamiicTeeHHOH ceTH ¢ BHYTpeHHEM mpamerpom no 250 sM. Ommaxo Ha
OPOCHTENBIEX CHCTEMSX BOSHEKAET HeOo(XONEMOCTE: 3aNETH TPYOOIPOBONOB
¢ CONBUmIME IEaMeTDaMi ¥ pacxomami. B aToM ciyuae TPyOOUDOBOIH 38=
IEmalTCA OyTEM NAPAATeNEHOR YCTAHOPKM HeCKOJBRHX IPOTHBOYIADHIIC ‘
YOTPOMCTE COOTBETCTBEEHO C DPACXOXOM TpydoupoBoja, WTO NDHBOIMT X 1
JHROPORAHED CTPOMTENBCTBA, Kax morasam SKCIyaTAIEOHHNE RCCXeXoBa—
HH#f, KOHCTPYHIEA IMpOTEBOYIADHOTO ycrpoficrBa Kil-I1I20 nosBoJHET NO=
BHCHTE oOBesM BHOpOCcA, a SHAYMT paclEpiercd 30HA NDEMEHEHMSA yoT-
poficTEa Ha TPyCONpOBONAX GOIENOTC INAMETDA.
Pacxop ofpacipaemoft BOJH IDE JOKAJINSAIME IHIDABJIMYECKOTO

Jhape MPOTHBOYIADHEK YoeTpoRECTBOM OIpenendeTcHd BHpameHHeM

Q= pDhVZgH |
me @ -pﬂﬂxnn.lafn; D = mmameTp cepma KaamaHa, M; A =

BHCOT2 momLeMmr yuafparss, M; A - HANOp IpE OTKDHTHM KiANAaHa, M)
# = rooffEnmeHT pACYONA KOELEBOR me)Ht RIANAHA.
Hﬁ@mmm.mmmmwmeam—

NOPIMIONANEH BHCOTE NOTbeMAa JMajparl oT Ccejid.

B nporimoynepuoM yerpoficrse KiI-I20 BucoTa nomseMa MeMODaHN
OrpaHEYEBaeTCA 4-0 MM, YTO COOTEETCTEYET NPONyCKYy O0BeMAa BOIH
45-50 a/c. lpoEcxomaT 570 BCASNCTBEE TOTO, 9TO IpH CHOSM MONHENS
meaiparwa I (puc.l) JONOMHETENHHO CREMAST BOSIYX B BOJOBOSIYITHOM
daite 2, cozjapas JNONONHATEALHYY CRIY, NPENATCTBYNIYD NONHATID
neafipargi,. HecsoTps Ha 70, 9T0 B 5TO BpeMmd OTcewHuil xnanax 3 Ha-
XOIUTCA B LOJOXSHEM "38KpHTO", NSDJEHHe B BOLOBOSNYyUMOM Jake 2 B
xopmyce 4 BHpABHMBAETCH, BCHSNCTEHE 4Yero Amajjparwa 3aBHC2eT B yC=
TAHOBABMWEMCH NONORSHNN, '

Jd yBeNEYeHES BHCOTH nomseMa muafparss, aammnnm
BHOpOORE, IRAECOCODASHO B MOMEHT BHODOCA @BTOMATIYECKE CHE3HTH JaB=
JEHAE P BOmOBOSUyNmOM Oame, nodmeadck sdferxra pasHocTH Bexropa
mpUETraeMEy cai, C yueToM STOrO paspadoTaH yUpaprmamit oTCeTHO-—
COpOCHOf mmauen, ROTODHE ycTaEAMMBAeTCH HA cepHfiHoe NMpoTEBOYMA
yeTpoiicTRO EMecTO Ruanana 3 (pme.l). 3ro NMpemloxeHEe SAMEMEHO
ABTOpCHEM cRimeTexsoTBOM X 857EIL.
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Puc.I. Cxema oro yor T8a: [ ~ mEad-
Enmg-mmﬁ 3 9 = Ropuye;
-ninam;ﬁl. e

OrceuHo-cOpocHolt xmanas (pac.2) cocromr M3 kopiyea I, omEE
narpyOOK EOTOPOIO COENHHASTCA C KODIYCOM NPOTHHOFNADHOTO YCTPOZCTBA.
a BTOpoft - ¢ BOMOBOZMYWHHM OaxoM. B xopmyce paswemes orceTHull Eia-
naE 3 ¢ yIUIOTHEHHeM 2, CBASaHHME ¢ mopmmeM 9 # TAgEpOBONHOA Ipy=H-
Holt II, ycmme korTopolt perymmpyerca rafirolt I2. Cemuno 4 orcewsoro
EJADAHA OOCTOSHEC HOEKEMAETCA K Kopoycy npyxesof I0. BEyTps mopm-
HAa pacnomoxed cOpocHOR Rmama® 5, mommaTHll @ cemny © npymm=EGE 8. Or-
KpHTEe COpPOCHOrO KAAIAHA peryiEpyeTcd BEETOM 7. Padora yeipofcrsa
SARIMDYASTCH B CIeNyDmeM.

Ilp SanoJHEHAH KOpiyca IpOTHBOYNApHOre yorpolicTma 2ona vYepes
OTCEeYHO-COPOCHOR RIANSH NOCTYNAET B BONOBOYymENE Oar, CEEMSA B
HeM BOSLYX OO0 BeJWYNHH JARISHHA B TPYOOmpOBONE.B MOMEHT BHpASHNBAHNT
JABJICHAS B KOpPHyce M BOLOBOSIyMNIOM Jaxe MeMODaHA 38 C9eT DASHOCTH
cax, reflcTByDmEX HA Hee CBE[XY H CHH3Y, nepexpusaer cemuo. [fpi mo-
BHICHEM JABJEHMA CBepx SajiaHHoro mpyxuHo#t II orTceuHo-cOpOCHOTO
KIATAHA NOPWeHP 9 NOJ NABNEHEEeM BOIH NepeMemacT OTCOYHHE ENANSH
3, Eoropuil yIwioTHeHNeM £ NMepexpHBaeT CeLi0 4 H pASOOmAasT KOpIycC
IPOTABOYIAPHOTO yCTpoficTBA ¢ BOACBOSYMHEM GaroM. B 2T0T MOMEHT
cépocHoft xiaman 5 racaercs ynopEoro darra 7. [amsrefimee HesHATH-
TeJbHOe NOBHEHHe JABNOHNA B KOpDIyCe BHSHBAST NONOIHATENEHOE Nepe-
MemeHRe NOpmHA 9, IMpH STOM DepeMemaeTCA celio 4, NOFEEMASMOe K
ynopy kopoyca mpyxuHoft I0, m oTEEMaeT cOpocHoff muamaH 5 oT cema 6,
Ope 2TOM BomoBO3IymHEE dax coemmHseTCA ¢ armochepoil. Jlapwemwe B
BONOBO3VIHOM Oane CHEXASTCH, YMEHEDAA CHIY, NPENATCTEYINYE IOIEE-
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Prc.2. Yopapnammei# xagaf: I - EopOyc; 2 — YILIOTHOHHe;
3 - oTceqHHH RaamaH; 4 -- CeRNO OTCEYHOI'O mna-
Ha; 5 - cOpocHol ERmamaH; E-—camncajfoan
EnamaHa; 7 - perympommr& BEHT; 8 II -
OpyXEHH; 9 - OODWAHE

My MEMODaHH, H IpE 3TOM BHCOTA NONBEMA MEeMODAHH MOXET IOCTHI: BE-
muene 0,25 0D cenna, 9T0 ompenesder NONMHONOTBEMHOCTE IMIOCKOTO
wianada, [ocJie CHATHEA H3CHTOYHOI'O NABMEHHA €€ BeJHMYMHA B ROpOyce

yerpoficTBa yMeHbmaeTcHA M NpysEHa II oTmEMaeT OTcedHHE KiamaH 3
or cemia 4, a copocroll xianan 5 momxEmaeTcA mpyzmoi 8 k cenmy 6.
[IpOECXOET BHDABHMBaHEE NIABJEHES B KODIYCe ¥ BONOBOSIYNHOM Oake.

llpoTEBOy/lapHoe YCTPOKCTBO TeM CaMHM OKASHBAETCA I'OTOBHM K JaibHe-

melf padore.

lIlpr meIMTaHRAY cepHEitHOro ofpasia NpOTHBOYLAPHOT'O yCTpoiicTBa
C OmICAHHHM OTCEYHO-COPOCHHM KIANAHOM O0beM BHOpOCA NpH JIOKAJN-
sy IHPABIMYeckoTo yiapa yeemmamica o 85-90 n/c.
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Tamau odpasoM, MpE YCTEHOBK2 OTCEYHO-CGDOCHOTO ILUIANAHA HA
cepaiioe mporEBOyrapHoe yerpolicree K3I-1I20 odsem BuOpOCa NociaemHe—
ro yBesmuEBaercs Ha 70-80 ¥, wro pacumpAer 30HY mpaMeHemms K3T-I20
Ijii TPYGONPOBOZOB € BHYTPEHHIM rmameTpos 2o 400 MM IpH TpaHCIODTH-
poBaHii B HeM pacxona BojH no 200 a/c.



PEQEPATH

YIK 631.347.00L.2

YrpmaoB A.B., Hocemro B.D., Janmec I'.A. [lepcoeRTEEH DasBE-
THE MexaHmsamre nommsa B CCCP. - B xH.: OCHOSHHe HaNpanjdeHud
TeXHAYeCKOr'0 Hporpecca B OCHACTH MOXAHWSAITNN B TOXHMER OOMNMBA.
M., BEWTEM, I983, c.3-I1I.

llorasanc sEAYeHEE DoCTa OPOMSBOIMTENRHOCTE TDYNA HA NOMEEE,
[IOKASEHE COBpeMeHHHE YDOBOEL MOXAHMSAIME NOJEES, DACKDHTH TOHASH-
N B OyTH COBEDUEHCTEOBAHMA TOXHNYECKEX CPeNCTB pachpeuelecHER
BOJH OO IAOmANA. PACCMOTDEHH OyTH DASBATHA MOXAHHSAIWE O0BepX-
HOCTHOT'O [ONHB& ‘B HOBHX CHOOCOOOB, OCHOBANHHY HA NDHEONIE paccpe-
HOTOYEHEA DONMBHOT'O TORA.

[prBelieHH OpHEHTEDOBOYHHE HDApDAMOTDH HoBoR nommeEol TexmiKE.

Tadimm - 2.

JIK 631.347.221.21.002

Yrpmsos A.B., llepeBesemmes I.A., Abamacses B.M. K pompocy
BHOOpE DaNEOHANSHHX TEXHONOTWISCKEY OXeM HONHBA MHOT'OOSODHEME
NOENSBAJABHEME MANEEAaME, PadoTaDMEME B AREXeHHEZ. - B RH.: Oc-
HOBHHEe HANDaBIEHEA TOXHWIACKOT'0 HpOrpecca B O4IECTE MEeXaHR3s-
e A TeXHwRW momwea. M., BHMWTEM, 1983, ¢,II-I9.

PacoMaTDHBADTCA BOSMOKHHE TEXHONOTRISCHEME CXeMH NOMMBS (QPPOH-
TAJBLHEME JOENOBANLHHME MEUMEAMM EAK C XOXOCTIME ISDOSSNAME, Tar
¥ 0e3s HEX C TOYKH 3DEHHA NX IHEDProfoTpetlerms B ONTEMATLEONO Bpe-
MEHE OOJMBA yIACTKA. BHBeJCHHHE TOODSTWYOCREe SEEMCEMOCTH Npeji-
CTARNGHH B BANe TPafEECBE N MEEXOIpaMM. CleTarH BHBGIEH O HeoOXo-
JEMOCTE y4eTa IDH BHOODS DANROHANLEHX TEXHONOIHISCKAX CYoM HapA-
Iy C erpoTeXHENYSCEKEME BOSMOEHOCTAMN MANMHK B SHEDUOSATDAT HA BH-
OoaHeHWe Hpomecca OOMEEBA.

Momerpampt - 2.

YIK 631.347.221.21

Homomaper A.T., liynzmit B.T'., Tlepesesemmes J.A., Epoxen B.M.
K sompocy Budopa pexama DaCOTH OpPOETANBHNX NOENSBAIRENE MamRE,
padoTaxuEX B JBEXSHEW. - B KH.: OCHORHHE EAIDARNEHED TeXHNYSCRO-
T0 Iporpecca B OCNACTH MCYXAHWBAIME ¥ TeXHMEE NoxEsa. M.,
BHWMTaM, 1983, c.I9-25.
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PaccuaTpuBapTCcd BOOPOCH, CBASAHHHEe C BHOODOM pexuMa padoTH
DPOETANBHHX JORGESBANLHEX MAIEH B SABMCEMOCTE 0T SajiasHOl DoNER-
Hoft Hopvu. IIp sTOM MOMME B IBEXKAHNF DACCMATDHBAGTCH EKAK MEEDO-
OOSEIEOEHEE OOMEE, T.€. OOJEE OpE CeCKOHSWHO MANHX WMATAX OeDej-
HIXEHNA HJH DACCTOAHMAX MeELY CMOEHHEME IO3HITHAMA.

BuBefieHH TeopeTHYECEKNe SABNCHEMOCTE [(I8DAMETDOB JBEXEHAA Ma-
pEHH (CROPOCTH NRAXEHMS, BPOMEHH NBEXOHES B OCTEHOBKE) OT KOH-
CTPYKTHBHOTO @@ HUOONHeHH= (nomia saxsaT™@ JoxXKeM) E OT HONHB-
Hof Hopsmi. CoCTARNEEA Ta(MMIE OAH NDAKTHYECEOrO HCOOAE30BAHES
STHX saEmcEMocTelf.

Tadmm - I, Eumcrpamulf - 2, dedmmorpajma - I EassasEe.

YIK 63I.347.221.2-82

Kommif A.®., Jymrue#t B.I'. MEoroonopHasd NOENeBANLHAS MANWHS
¢poHTANEHOrO NepeMemeHEs ¢ FEApompEBoioM. — B RH.; OCEOBHHE HA=-
NpaRIeHEd TeXHEYeCRKOI'0 Oporpecca B oduACTH MEXAHNSGNHE ¥ TOXHARH
nomeea. M., BHMMIEM, I983, ©.25-30.

HanoxesH OCOOGHHOCTE QPOHTANLHHX AOSNOBANLHHEY MEIME ¢ INpa-
AIHYeCKEM IDEBONOM B BONOSA0ODOM B JREXEHWE H3 OTKDHTEX ODOCH-
TeNLEHX KAHANOB.

[pEpejeHH peSyAbLTATH HccleloBaFEl (pOHTANGHCE MBINHH B XO-
aAllCTBOHHEX YCUOBHAX.

HumooTpanedt - 3, dmdmorpadus - 4 zZaspasus,

YIK 63I1.347.221.00I.2

Hasapos B.2., Immepr I'.[l. PacieT mMOpeHTeNsHEY $epM MEOTO-
ONOPEHX JNOENOBAJLHEY MAmMH. — B KH,: OCHOBHHO HAIDABASHAA TEXHN-
9eCKOro Oporpecca B OoONACTHE MEYAHWSAINM H TeXHWRY Eomesa. M.,
HWT=M, I983, c.30-39.

OdocHOBAHA HeXecoolpasHOCTE JDEMEHEHHA HA MEOTI'OOMODHEX ICE-
ZeBANLENX MAIEEAX Hecymell KOHCTDYKIGHE B ENAe mmperremsscll depmm
¢ OperBapETeJHHO HAMDAKSEHEM Tpyoompomoiom. [lpemuaraeTca OpoBe-
peHHHE SKCIeDEMEETAILHO METOX I'eOMeTDEYecKOT0 pacyeTa NoAolHHX
deopu, mosBoxAnmEE oopemesmTh fopMy yUDYToRl JMHENE TPyOOODOBONA HDH
padoveft HATpDySRe B JmHeliHHe pasmeDH BIeMEHTOB QepMH ¢ yYeTOM HX
Redopuar.

Hwmerpameit - 2, dmdmorpadus - J HASBAHRA,

YIK 631.347.221.21.002
Jamunryenxo H.B. [pomsBOmETENBEOCTE ¥ TEXHOIOTEA MIOJNBA
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normesasmpHOl mMammpon "HydaHs". - 3B KH.: OCHOBENEG HANDABISHHA TOX-
HEYeCKOT0 NPOTPecca B OGAACTE MEXAHMIAIAN X TEXHRRR moxmea. M.,
BHIOMAL:, IS83, c.39-44.

NprBefeRs KPATRAA TEXHEYECKAA XAPARTEPHCTEXA ¥ SRCLIyaTa-
IEOENHE MOKASATENE MAINE, MapfepsENNDOBAHNHE OO MPREDOMEHM SOHAM,
HopMoOCpasyINEe OCEASATANE NPONIBONETENHHOCTH, DACYSTHHE 3AEHCH-
MOCTH, [LEAHCBO-MDOTHOSHHEe HODMATHBH CMeHECE R cesoHEoOR Hpom3BO-
[ETeNBHOCTH ¥ DAUMOBANBHHE TeXHONOTHYeCHKEe CXeMy padoTH MANWH
HA OOJEBE CeAbCEOXOSAlCTReHHHX EYILTYD.

Tadmm - 3, wumceTpamui - 2.,

YIK 631.347.221.21:532

Eoopos H.A., Vpamruea T.B. Heoremomaxme BORONPOBONANEX 20—
MEHTOB NOEISBANBHHX MAMNH TEEa "Kydang". -~ O EH.: OCHOBHEE HENDaB-
JIOHEA TeXENYeCKOro Oporpeccs B OGMACTH MeXAENBAMEE N TeXHARN DIOJH-
Ba. M., BHOOMaM, 1963, ©.44-49.

[IpERONATCA NPOCCANBRHE YADAKTEDACTMKE BOLONDOBOLAIEX SJ0-
MBHTOB ¥ OOMYYeHHAS HA OCHOBE HCCASNOBAHME XADRETEpHCTHNA HAIOP-
HOro TpyOoNpOBOJA MANMHH, OPAMEHASMHS A COOCHOBAHMA OCHOBHEX
IapaMeTDOP MAIMHH, OpE BHOODe HACOCHO—CENOBOT'O 0COpyHOBaEEA, 2
raxse OpE PaspadoTHe MONBIHRAIDLR MoUmEHH.

Aumcrpameft - 5, dadmorpajmd - 2 HASBAHEM.

YOI 631.347.221.001.2

Pazames A.M. PacueT OCHOBENX pasMeDOB (HeEMATIIOCKEX X XE6CT-
KEX EKOZSC CAMOXONMHHX TeleXeK MHOT'OOMNODHHX AOENeBANRHEX MAIEH. -
B g=.: OcHOBHHe EAMpaBieHHA TeXHWYSCKOT'O [OpoIpecca B o0NACTHE MO-
XaHEE3AAE ¥ TeXHEEKE Ooumea. L. . BiMTmM, I983, c. 45-57.

[lpEBeeHH TeOpeTHYeCKHe DACYeTH OCHOBHHX DASMODOB IHEBMATH-
YOCHENX H XeCTEEX EKoec, ECXONd ¥3 AoOyCcTMMx sAavemm?t zanmeml
MEOIOONOPHHY NOXASBANBHHX MANMY HA [NOUEY.

Ilna mpaxTEqeckol ONEHRM pASMEpOR ROJIEC UDHBSJEHA HOMOI'DAMMA.

Tadmm - 3, RaumeTpamEl - 2, érdmmorpajus - 3 Ha3BaHENA.

YIEK 631.347.221.004

Expommmon B.0., OerpeExo 1.B. TerEERo-SKCIAyaTANEOHAHS NOKA-
sarean S[H "KyGaEs" OpE ¥X IPYLOOBOM HCOOILSOBAHEN. - B EH.:
OcHOBHNE HANDARICHES TeXHEYECKOI'0 mporpecca B OOMACTH MOXAHNSAIEA
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B TexH®KE noumsa. M., BHIMT=M, 1983, ¢.57-64.

pEBejieHH peSyARTATH HECCASJOBAHEE TEXHERO-SKCILIYATAIEORHMX
norasaresedd Sl "Kydane" OpH rpynnopoii padoTe HA OpPOCHTENBHOM
cEcTeme coExosa "JieOemescxmii" CapaToBckolf oGmacTE.

laE aEAJW3 3aTDAT CMEHHOT'O BDEeMeHN OCCAyRNBADN[EM OEpPCOBAIOM,
nonTRepENANE! BOSMOXHOCTS OCCAYERBAHNA MAIMEHECTOM-OOEepaTOpoM
3-4 Jli#d "Kycdams". OpraHpsamis CBOEBDEMEEHOI'O R EAYeCTBEHHOro Tex-
HAYEeCKOro OOCHyRHBAHAA HOoSBOAAeT OONNepXMBATL Ko3D{MIHeHT TeXHEYeC-
kol roroeHocTE Mamme I98I roms EBHOycEa Ha ypoere (,95.

Tadmm, - 4, OECumorpajms - I HasBaHEe.

JIK 631.347.221.21-192

Emporesor B.II., Dpeper B.I., Myzmaer K.M. K mompocy o Ha-
IexgocTE JB "Kylame". - B kEH.: OcHOBHHe HANpaBNeHHA TexXHNYec-
KOr'o gporpecca B OOJACTH MeXAHM3sIME ¥ TeXHEKE oovmea. M.,
BHMMI=M, 1983, c¢.64-70.

Jlag cEcTemHMit DONXOR K OLEeHKe BANEXHOCTE (DOHTANBHMX NOXK6-
BalbHHY MammHE, [lpEpeileHH nDoxasarTes BajexmocTE SN0 "Kydamn" =
"Kycaes=-M" mo pesyabTaTAM OPOBeNOHEMX XPOEOMETDAXHEX Hadmmerms
38 MOHTAXOM AOM\@BAThHHX MaUlH, NyCKO-HAZAIKOR @ mx padoToft,

Tadmm - I, EumeTpamull - 2, dudimorpajea - 3 HASBAHEA.

YIK 631.347.221.1.004.67

Jammas C.M., Harmdma H.A. OO0OCHOBAHEE HOMOHRIATYDH SANACHHX
yaIoR B perameff Ind RAMMTANLHOIO PEMOHTA NOENeBANLHOR MANMHH
"@perar”. - B KH.: OCHOBHHe HANDARNOHEA TeXHNIeCKOTO Oporpecca
B OGHACTH MCXAHWIAINN H TeXHEEE ODouwsa. M., DHOMT=M, 1983,
c.71-76.

Pacemarpesapred HeoOXONEMOCTE: H ODEHIEITEANLEAS BOSMOXEOCTE
VERANSOHRA CpoRa cayxow JM "Iperar" myTem opopemesma mocae IO
JeT PECIIyaTalEl EKaNNTANEHOTO peMoHTa. Ha ocHoBaEENE HccaepgoBammil
onpejieNieHH PecypPCH OCHOBHHX y3A0B E gerazel IM "@perar”, ompege-
JeHA EX HOMEHRJIATYpA E ODoTpedHOS .KRWIMYeCTBO A KAMMTANLHOI'O pé-
MOHTA.

Tadmm - 2, mumerpammit — 4.

JIK 631.347.221.21:532

Casymxmn C.C., Xpome C.E., Hexpacosa T.M., Bodpom H.A.
TuppapaEYecKEe RCCASNOBAHEA BONXONPOBONANX SJEMEHETOB JIOXHOBANE-
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Ho mameHH "HodoMenma~-IO0". - B xH.: OCHOBHHE HANDARNGHNA TOXHE-
9eCKOr'0 Oporpecca B oAACTHE MeXAHNJAIMA ¥ TEXHMKE ODoxmpa. M.,
SHM, 1983, c.77-84.

[pEBONATCA PEIYALTATH I'EAPARMNYECKEX HcecleNoBamult  Bomo-
oposonAmpx yaxoB [Id "HKoxomerra-I00",

Jam anaum3 pacHpejieseHud SEEpreTHMeCKHEX BATDAT IO JLIRHE
BONOMPOBORAMEr0 HOSCA MAIMEH.

umeTpammit - 6, Opdamorpadss - 2 Ba’BaEmA.

YIK 631.347.221.21:631.862:61

lepemrosa J.Jl. TMImeENYecKas ONEHRA BHECEHMS XNBOTHOBOIYEC-
EEX CTOKOB JoxjemambHoll ManmmEOf "Komowerxa-ICC". - B gm.: OcHoB-
HHE HANDaRIeHmA TeXHNYECKOTO Oporpecca B OGJACTH MEXAHKSAIMEE E
TeXHEKE noumsa. Il., BHMMTHEL, 1983, ¢.84-89.

[[pEBOIATCA MATEDHANN HCCAENOBAHREE [0 3ArPA3HEHED amdoodep-
HOT'O BO3SJYXaA LMERPOODIAHMSNMAINI, SMMPAKOM E NYTHO ORXHYMEME Bemec-
TBAME [ODE BHECEHME XEBOTHOBOXYecCKEX cToroB M "Komomerxa-IC0".
Ha ocHOBaHEW NOXYYeHHHX [2HFHX JN2€TCH CAHETADHO-3AMETHAA S0HA
LAf JAHHCIO YENA MAmME.

Tadmm - 2, EnmocTpamel - I.

YK 631.347.312

Kosmoma JI.K., Koanoe A.}l. CoBepmEeHCTBOBAHEE HOENOBAABREOTO
amapaTta"Poca-3". - B RH.: OCHOBHHE HANDARNEHER TEeXHEYECKOIO
nporpecca B OGIACTE MeXAHEIAINN E TeXHEKE DoamBa. M , BHIOIREY,
1983, c¢.90=96.

[ipeBenieE: yCOBEDWOHCTROBAHENS ROBCTDYKIEE NOENEBAZLEOIC am-
mapata "Poca-3", JaHE pPeSyJbTATH HCOHTAMmE ODE MANHX CECDOCTAX
Betpa, KooffmmenTH S0PEXTHREOrC MOJMBA NDH MONEIEDORAHEE pac-
CTAHOBRE OCpasloB allapaToOB HA JOXNSBATLHHX MANKHAX .

Tadmen - I, mumceTpamudt - 4, OpdmEorpafEs - 3 BASBAHES,

JIK 631.347.31:681.3

Kecranos A.A., Tammarop I'.H. OppeneieHEe OUTEMANBENY paccTO-
SHEY MexIy NOXNCEANEHHME ANNADATAMN E DOSETHAMY EOEECEHX JNOX-
JeBANBEHY TPYCOOPOBOROB OO KDETEDND DARBOMEDHCCTHE. — B EH.: Oc-
HOEHHE HANpPABRISHH] TEXHNYSCKOTO Oporpecca B OGEACTE MEXAIFSAlmH
B TOXHWRE OommBa. M., HHVOMeM, I983, ¢.96-I02.
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PaccmarpEBaeTcd MOTOIMKA BHOODA ¢ MOMONMED SBM ONTEMANLHEX
PacCTOAHEN MERNy NORICBANGHHME AMNADATAME HA KOJOCHHX NOXIEBATL—
HHX TDYOGOODOBOJEX H TENDAHTAME HA ODOMASMHX YyZacTRAX.

Mnmocrpamsk - 3, dmdnworpafms - 3 HasBamEEA.

YIOK 631.674.5

Topomrwger B.M. OmeEra KpymHOCTE Rameds. — B KH.: (CHOBHNE
HanpaBIeHEA TEeXHWYeCKOI'o Oporpecca B OGIACTE MOXAHEEIAIEN ¥ Tex—
HEAKE nooymsa. M., BHMI'mM, I983, ¢.I02-I20.

llar axamrs ONEHKE KPYIHOCTH KAalNeJh KOXNE, COBIABAEMOTO JOE-
JeBalbHOR TexmmROl,

[lpEBeierH ypaBEeHEA DacYeTa MEIEAHHOLO H CPemHEKyCHIeCKOT 0
LHAMETDORE KaleNb 00 MAOMANH [OAHEA, HCCHENOBAHA NX BSAFMOCBASL
B HAWNIEHH ypaBHeHMd 5Tolf cBAsE. PeroMeENOBAaHA PeJFYEHA Me AR~
HOTO IEaMeTpa RAalelb LA ONEHRN KPYHHOCTE KANENh ECKYCCTBEHHOTO
JOETH .

Tadmm - I, mumcrpamuit - 6, CEGmEorpahws - 4 maspamus.

YIK 631.674.52

Mrefmar ¥.I'., lommamm U.M. K Bompocy oNpemeies#s OCHOBHEX
[apamMeTpOE CHCTEM MMOYJBCHOT'O NORNEBAHWA JUIf YCJIOBHE pemxseda
T'ODHOE MECTHOCTE. = B KH.: OCHOBHHE HANDARIEHWA TEXHEIECKOTO
Oporpecca B OGNACTH MEXAHMSANWH ¥ TeXHERE momwsa. M., BHMTEM
1983, o.I1I-I20.

NoxyueH: pacueTHHE SAENCEMOCTE LIS ONpEHeNeHEs KOECTDYE~
THBHHX #H TeXHOJIOTWYECKEX NADaMeTDOE CECTEM HMOYJIECHOTC AOENCEa-
HEA, OPerHASHAYEHHHX L9 DACOTH B JCAOBEAX CJOXHOTO peibeda Top-
HOil MeCTHOCTH. BHEeJieHH pacyYeTHHEe YDRBHOHMSA NIH ONDeJEXeHEs Me-
PHOL2 HANONHEHHA CHECTEMH,E JAHA METONEKA ¥X pacuerTa. [[pmeejeH-
HHO 38BHCHEMOCTE MOIYT OHTE ECOONLSOBAHH HAa CTAINE IpOeK TEPOBAHRN
CHCTEM MMIyJIECHOI'O NOMIEBAHEA KAK MDE OPOBONSHEE ODOEBSDHTENBHHX.
TaK ¥ OOBeDOYHHX pacyYeTos.

Wometparelt - 2, dadimorpafma - 3 HAspanmsA,

YIK 63I.347.52

Bopopersmros A.B. JumynscEuli mommeBaTeNs AnA cHcCTeM opome-
HiA CHIOHOBLX 3eMeNb. — B XH.: OCEOBHHE HANDARIEEEA TEXHAYECKOTO
Iporpecca B OCNACTE MEXAHWSAIME M TeXHEE® IDoumea. M., BHDTEM,
1983, c¢.I20-I24.

=213



Omcana KOHCTDYKIEA MOZEDHWSHDOBAHHOTO EMOVARCHOTO NOEISBA-
Tend INA CHCTEM ODOmeHENA CRICHOBHX 36Melh.

[IprpeNeEd DeSyABLTATH ¥CCUNEeZOBAHEWN H CDABHETENLHHE TeXIMYec—
IHe JaHEHE IMOYJIBCHHX NoEnesaTelel — cepuifHo BHOyCRASMOTO B MoO—
JEeDHRSHPOBARHOTO.

bBedimorpafus - 2 HasBAHES.

JIK 63I.674.11:631.347.1

lensen M.I., Marcmmor B.M., Aeepmm E.A. Hccmepmopamms napa-
MEeTPOB ROMECHOTO TpydompoBoma THI-SU mad momwea mo Goposjasm. —
B KH.: OCHOBHHO HANDAaBNOHEA TEXHEYECKOTO OPOTpecca B OGMACTH me-
XaHW3AOMN M TeXHER® moamea. M., BHIMImM, 1983, c.I24-I29,

OmEcana XOHCTDYEOMA EOJeCHOro Tpydomposoga TKI-90 mma mo-
JEBA CEI:CROXOSANCTBEHHHX KyJBTYD OO Coposmam. JlaHa cxema HoJmea,
OpHBEJieHH DeSyARTATH BCCHAONOBAHNA NAHHOE mOJRBHOE MamMHE MO paBR-
HOMEDHOCTE DacHpefiefeHEA Boxy mo murefifam E BogOBHEmyCcRam mo ycrofi-
YEBOCTE H HCEPEBISHWAM TDyOOOpOBONA, oOpeledeHH pacxom m KIII
TEXHERE [OOIMBA.

HnmocTpammit - 3.

JIK 631.674.11

Tepmwropes A.A, JimmxenEe BOITH B COpPOSJAX ODE ODOJEBe IHC-
EkperHOl cTpyell EHE OComBmEX yRAOHAX. - B KH.: OCHOBHHE HAODABIERES
TEXHEYECKOr0 [porpecca B OMMACTE MEXAHESAIDNE M TEXHWEN [OJNHBA.
M., EHOTaM, 1983, c.I29-134.

(OoEcaE¢ OpofEMEEHEe BOOH B OOpo3faX OpE NoJEBe JECEpeTHOR
cTpyell, DOUNTREDENEHHOS SRCOSDEMOHTANBHHME NAHHKHMM.

llony4ysHE SABECEMOCTH, [I03BOAADMAA OMECATH Opoder ICa CTIDYH.

PaccuorpeHH BoOpocH SPPeRTHEHOCTE IDOJMBA mHcKpeTHOR crTpyek.

Homocrpameft - 2, opdimorpafmq - 2 HASBAEWS.

JIK 532:631.347.1

Casymers C.C., Xpoxe C.E., Hexpacora T.M. K Bompocy o mo-
OOMHETEMLHOM COOPOTHRICHHE , BOSHERARDEM OpDE JBEECHEE XHIEOCTE B
OONEATRNEHOBOM WIAHTS, HABATOM Ha dapadas. - O KH.: OCHOBHHSE
HAODARISHAA TeXHNYeCEOI'0 Oporpecca B OGIACTE MEXaEM3alid H Tex—
HMRE DoamBa. M., BHWMImM, 1983, c.I34-140.

[IpEBOAATCA DEesyALTATH I'MADABIEYECKEX EccaeNoBamMi romo-
ENTEARHOTO CONDOTHRIGHER, BOSHERADMETC NDH JEMESHNN EAIKOCTH B
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OOHSTENSHOBHX MRAHTAX JmameTpoM 32 B 50 sd, HaBETHX Ha dapadad.
JlaHn pexcoMeHIAONN [0 pacdeTy TAKAX MIUIAHTOR.
latmmy - I, mumcTpamil - 4, dudamorpaima - 3 HasBaHEA.

JIK 63I.347.1

Mprpxocee A.A., Kyarer B.M., Kopemmkoe I'.H. loxmeramsEuit Ko-
JeCHHE TPYyOOOPOBOX C SVIEKTPONDEBONOM IAA OPOMEHEA XWBOTHOBON-
YeCKAME CTOKAMM. - B XH.: OCHOBHHEe HANDABJIGHES TEXHENYECEKOr'0 MpOT-
pecca B OGNACTH MOXAHNSAIME H TOXHMEHE nDommsa. M., BHAMIEM,
1983, c.l40-I44.

[IpEBOIATCA DPOSYALTATH JACGODATODHO-IONSBHX HCCHeHNOBAHER KO-
JeCEOr0 KomueBarsHOro Tpydomposoma JKH-B80 ¢ 8aeKTDONDEBOINOM.

Wumcrpamei - 3.

YIK 631.347.1:631.862

Dymuzse A.M., Marpoxes A.A., Pesa I.H. Tmapanmqecxmll z
TeXHERO—-9KOHONIIECKHE pacdeT TPyGOOPOBOACE OPOCETENBHHX CHCTEM
C ECOONB3CBAHMOM XWBOTHOBOAYECKHY CTOKOB. - B RH.: OcHOBHHE Ha-
NpaBIeHES TOXHEYOCKOI'0 OporpeccA B OGEACTE MEXAHHSEINM E ToXHE-
K nommsa. M., BHMI®M, IS83, c¢.I44-I5I.

JaHH MeTORH TIEJPARINYECKEX H TEXHERCO-SROHOMEYIOCKHEX DAacYe-
TOB TPYOOODOBONOB OPOCETENBHOR CECTeMH ¢ RCHOOJMLS0OBAHEEM XHBOT-
HOBOLYECEEX CTOKOB, KOTODHE NONy9YSHH Ha OCHOBe HIyYeHES fmsmmo-
MEXAEEYOCENX CBOACTB HABOSHHX OTOKOB, ECcaegopaHmit mx HamopHOTO
TeYeHHA B Tpydax PASINMYHOI'O MATepHANA H IMaMeTpoB, & TaEEe
ArpOTeXHERYSCKEX E MOUHMODATEEHHY TpedoBaHMR XK OpDOMEHED XHBOT-
HOBONYOCKHMH CTOKAMH.

Tadmm - 2, RumcTpamsdt - 2, dEdmEorpafms - 6 Easpammi,

YIK 631.675.00I.2

Jamensgenxo H.B., fAryaee H.B., Buxop B.I. CoBepmeHCTBO-
BaHEe ONepPATHBHEOT'O yODABIGHEA MEXAHWSHDOBAHHHME [HOJNHMBEME. -
B kH.: OcHOBHHE HANpaABIGHEA TOXHEYECEOTO Oporpecca B OCHACTE
MOXAHMISITAR ¥ TOXHMKE noaEsa. M., BHMMI=M, I983, c¢.IS5I-I5S.

PaccMoTpeHH BOODOCH COBDPEM@HHOI'O COCTOAHEA ONGDATHBHOIO
yOp&aBIeHEA ODoJmBamy. OCOCHOBHBAETCH NeXecoolpa&SHOCTE COSTAHHA B
CHCTEMe ODraHESAIEN [0 IKCILIYRTAIEE ODOCHTENBHHX CHCTEM TeXHO—
Jorgeeckoff CAyXCOH ONEDATEEEOrC YNpARNCGHER OONNBAME.

[lpgBeseEs OCHOBEHE MADAMETDH CXyXOH, OpPraHM3aNHOHHAA M
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fYHRUMOHANEHAA CTPYRTYD&, TeXHEYecKOe OCHANEHHS,
WumcTpamed - 2.

YIK 631.67-52

REcraHoB A.A,, Bouxapesa A.M. [Ipmvenexue MERpCO-SEN I8 one-
PaTEBHOT'0 yODARICHEA DEMEMAME [OEBOB. - 5 KH.: OCHOBHHE Hanpas-
JCHAA TEXHWYEeCKOro mporpecca B OGNACTH MeXAHESAMEE H TeXHERE [0-
Jupa,. M., BHMMI®EM, 1983, c.I56-16I.

[[pearanTcA TeXHEYecKEe CpPeHCTBa B OpOTpaMMHOe o0ecmede-
HH@ FHPOPMALHOHHO~BHIECAETEIEHOr0 KOMILIEKCA WA pailoHOB, ILTOmAn:
ROTODHX H3MepAeTCA B aperesax oT 5 mo 30 Tme.Ta.

Uenr mpoexTEpyemolf cEcTeMH - COSJAHEE HAYYHO—O0OOCHOBANHOMR
fopuE YOPABNOHERA MEXAHESHDOBAHALMA NOMMBAME, MAKCEMESAINIA a@fex-
THEHOCTE ODOWEHMA DN MEHEMANLEHX 34TDATAX HE peaiadsam™ opo-
meHm.

Wumcrpanult - I.

YIK 631.67-52

Adpamop A.D., Kosxoe A.M., [lax M.B., Iyxammu H.A. K Bonpo-

Cy CPaBHEHHd CHCTeM I'RADOTENeyOpAaRNeHWs opomeHmeM. - [ KH.: (OCcHOB-
HHE HampanieHmsa TeXHNYeCKOTO Oporpecca B OONMACTH MeXAHM3AIMH H
TEXHERE nDouEsa. M., BHATeM, 1983, o.l61-172.

OczemeEH BOOpOCH BNOCDA M AHANNSA CHCTEM THIDOTEREYUIDAE-
JIEHEA OpOWEeHMEeM C HCOONB3CBAHNEM MHOMOKAHANBHHEY THEPOMHEEMATH-
YeCHEX CXeM YOparleHEA opomeHEeM.

Wumerpameit - 7, outimorpadma - 4 HasBaHEd.

YIK 626.820.00I.2

Hocerro B.®., Adamackes B.A. K Boopocy oOTEMESAITHE ODOCHE-
TeNBEHX ceTell. - B RH.: OCHOBHHE HANDARIGHWA TEXHEYECKOO HDOIs
pecca B OGNACTH MEXAHWSAIEN ¥ TeXHEKN momrsa. M., BHMMIRM, 1983,
c.I72-186. ’

PaccMoTpeHH BONDOCH ONTHMESAINE TEXHAYOCKEX pemerm OPOCHE~-
TONBHHX ceTell myTeM PACCDENOTOYEHEA BO BDEMEHN R IPOCTPAHCTBE
TOEA BOJH HA CHCTEMAX.

Ha OCHOBRHME TeODeTEYECREX WCCHENOBAEE! K TEXHERO-IKOHOME-
YOCENX DacyeToB OPOLIOREHH HOBHE KDHTEDHANFHHE OOEEKH DAacCpefo—
TOYOHEA TOKE BONH, MDOSBOLANNME DemaTh SaJaTH ONTAMESAIIE Lapa-.
METDOB ODOCETENBEHX CHCTEM HA MODBMX CTANEAX NDOEKTHPOBAHESA, IO
JCTaHOBNEHES HX DPOSYALTEPYINEX TOXHEKO-SKOEOMEYECKEX NOK33ATe-
Jelk.
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PaspadoTaHH ¥ OpefATAaDTCA AITODHTM H OPOIDAMME OOTIMH3aITE-
OHHHX pacyerToB Ha SHM CM-4 BHyTpEXOSAHRCTBEHHHX ODOCHTENBHHY Ce-
Tell pasyEMHOrC THIA.

Tadusn - 3, WUmcTpamed - 4.

YIK 626.820.00I.2

Jlagmec T.A., OmesmaEenxo C.M., OcTpoymeo B.H. KomrqecTBeH-
Hafd ONeHKA JDOBEA TeXENYECROI'0 COBEDmMOHCTEE ODOCHTENbLHHX CHCTEM.
~ B xH.: OCHOBHNE® HANDARTEHEA TEXHWYECKOro Iporpecca B oduacTH
MeXaEMsamm® B TexHmxu mommea. M., HHMMDeM, I983, o.I186-I93.

B mpepnaraemolf Meromure, HCXOHUA HS TpedopaHml K TeXHNYECKN
COBEDMeHHHM CHCTEMEM, ONPEeNeNeHH OCHOBHHE NOKASATENH, XApDaKTe-
PHSYIIE X TeXHEYeCKHMl ypoBeHER KAK HA CTAINM ODOSKTHDOBAHMA,
T2X ¥ SECILIVATAMME. [id CpDABHEHHA TEXHWYOCROI'O YDOBHA NDEHEMAEMHX
NPOSKTEHX DemeHHH, a TAaKEe CYWeCTHyIX CYmMeCTBEHHC pa3JHdamux-
cg Mex)y coGoft OPOCHTENBHHX CHCTEM HCNONb3oBaH oCoCmeHHME ToRa-
3aTeNb, [PDEMEHEME K DasiMIEHM CHCTeMam, & TakEe MeTOJ NpHBene-
AHA OTJEeABHMX HouxasaTedelf Kk ofoOmeHEOMy. Paspadoramnas meTOIm-
Ka anpodmposaga B 50 mpoexrax paa yeaoswdl llesTpansHoro paiiosa
HewepEosemEoR} 30HH, YTO NOSBOMEAO CYAETE O 8¢ PalOTOCOOCOGHOCTH
% BOSMOXHOCTH MEPOROTO MPAKTHYECKOr? NDEMEeHEeHHS A OlpelNeNeHHd
OCHOBHHX TpedoBaHH K ODOCHTANLHHM CHCTEMEM.

Tadmam - 2, WUIDCTpammi - 2, OmdmiorpafEs - 4 EasBaHuA.

YIE 621.646

Poumu I'.E. CoBpemeHHoEe COCTOAHNE H HAODABNEHMEe DACOTH HO
rEgpoTexEmgeckolt Tpydonposomioff apmartype. - B kH.: OCHOBEHE Ha-
OpaBieHRs TeXHEYECROro Oporpecca B O(MACTE MEXAHWSAIDM H TEeXHIKE
poxmea, M., BAMMT=M, I983, c¢.I93=197.

[pEBefeHH JAHEHE 0 DeSyAbTATAX HAYYHO-HCCNeNOBATENLCENX H
OIMNTHO-EOECTDYKTODCKNX pador B cucTeme Mummoxxosa CCCP mo cos-
IAEMD TROpOTeXHUYecKolfl TpydompopomHo# apueTyps. Ha BacTosupri
mepwol EHMONHEEO okodo 80 % HameweEHEX padcT, COSIAHO 22 HOBHX
EHJlA apMaTypd 43 TEmopasMepoB Ha ycJoBHEA jmameTp or I00
xo S00 ..

PaccMOTDEHH AKTyAILNHEe BOOPOCH BHeNPUHET apMaTyph B CeJbCKo-
xoaaficTBeHHOe OPOMSBOACTEC E ONpejeJeHH IampHeflmwe myTd N0 CO-
BEDIEHCTBOBAHED ADMATYDOCIDOGHEA B OTDACHE EA NOPCHSKTHEY.
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YIK 621.646:631.347.221.1

Qomun I'.E., llepmer A.H., Crenakop E.H. CopepweHCTBOBAaHKE
KOHCTDYKIEE OpoTEBOyIapHOre ycrpolictea KE[-I20. - 3 kH.: OcHOB-
Hhe HAOpDaRNeHMd TeXHNYeCKOT'o Oporpecca B OQIACTH MeXaHdsalmu H
TexHmm Ooumea. M., HIMIWM, I983, c¢.I97-20I.

IpEBeneHo 0GOCHOBAHHNE OOBHMEHES DACXOa NPOTHBOYIADHOI'O yC-

TpoiicTBa, OMECAHA KOHCTDYHIMA M JAHH DesyAbTaTH HCIHTaHM.
loumc Tpamait - 2.
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