


MEENCTOPCTBO MEARODAIME M BomHOro xoagftcrea CCCP
Beecopsuuft opmena Tpymosoro Kpacmoro SHameHm
HRYYHO-HCCAGJIOBATONLCEER HECTHTYT
I'EEDOTEXHERE ¥ Mexmopamme EM.A.H.Kocraxosa

OCHOBHHE BAIIPABIEHWA TEXHWYECKOTO
IIPOTPECCA B OBJACTH MEXAHWSAIH M
TEXHAKM [OJMBA

Mocxsa 1983



PEIAKIMOHHHI! COBET
Banaes J.T. (npexcenareds)

bozxo M.A., Jisndemxo B.B., aurpmes B.C. (sam.mpencemarens),
Emessso B.A. (3am.mpencemarens), Swmmxos I'.M., Kasaxos B.C.
(sam.mpencemarenn), Kax JI.M., Kpewenemxmit H.H. (sam.npeacenma-
rens), Kyxcumn M.E., Jyurmit B.T., Jucos 0.H., Homuror B.M., [la-
HoB E.Il., Parmmos M.K., Pommn A.C. (cexperaps), CrenmasoB A.H.,
Xapun A.U.

PelaKImoHEAS KOJNOImA COODHHUKA
Yrpomos A.B. (orBercTBeEHME pemaxTOp)

Hocemxo B.®. (sam.oTBercTBeHHOro pemaxropa), Jyumm# B.I. (sam.
OTBeTCTBEHHOrO pejakropa), JammarveHxo H.B., Mewsms M.IM., Mur-
poxEn A.A., Pommm I'.E., Jasgec I'.A., Casymxmr C.C., BuHEEKO-
pa H.B., Jammax A.Il., Dlerpesko C.A. (cexperaps).

Marepmayi COODHEKA NOXTOTORAGHH BCECONSHHM HAYIHO-MCCAENO-
BATENBCKEM MHCTHTYTOM MEXAHMSAIMM ¥ TEXHHKM HOMMBA MMHBOIXOSa
CCCP.

(© BeecomsHuil HAYIHO-MCCAGROBATENLCKME MHCTHTYT TMIDOTEXHUKA
B mesmoparmmm ( BHMMIuM), I983 r.



YIK 63I.347.00I.2 A.B.YrpmioB, I-p 9ROH.HAYK,
B.®.HoceHRO, KAHN.TEXH.HAYK,

T.A.Jlagnec, RaHQ,9KOH.HAYK
( BHWDMTII)

[EPCIIEKTMBH PASBATHA MEXAHMSALVM [OJMBA B CCCP

B cBere MoCTABNEHHHX MNapTHeX ¥ MPABHTENBCTBOM 3aJaY HO Me-
JHODAIMM SeMeJNb, HANPDARIOHHHX HA [NONHOe YLORIETBOPEHHEe MoTpes-
HOCTEH HACEJNIeHHA OpPOAYKTAME [HMTAHWA, TPYAHO MEPEOIcHETH DOMb H
SHAYMMOCTE MPOCJIeMH MeXAaHWSAIMM NOJMBA, ONHOTO H3 CAMHX CJOXHHX
¥ TPYAOGMEHX [pONEeCcCOB OpomaeMoro semieneymsa. HA cerojns sexa-
HM3al#A JOMMBA - 9TO TO 3BEHO, KOTOpPOe BO MHOI'OM ONDENENAST TexX—
HUYCCKEH OpOrpecc CeJbCROI'0 M BOXHOI'O XO3AMCTBA CTPAHH.

3a roms, mpomemmEe mocye macroro (1966 r.) Inemymsa 1K KICC
MeXAHM3AIMA [ONKBA NONYyIMJa 3HAYMTENHHOEe DAsBETHE. 3a 3TOT NepH-
Off IWIONANE SeMelNb, ODOMAeMEX C HOMOWBD CPENCTE MEXAHHSAIME, BOS-
pocaa Ha 6,5 muH.ra B goctEraa B I961 roxy 7,3 maH.ra, a ypoBeHb
MOXAHRSAIME [OJEBA cocTaBmu 42 %.

Cexpcroe xo3dlicTBO CTDAHH B HACTOAmMEe BpeMA pacnoiaraer
SHAYMTENBHHM NApKOM HoMuBHOHN TexHNKM. Hamdowee BHCOKMME TeMIAME
OCEamaeTCA CANbCROe XO03alCTBO NOENeBANBHOW TexHERO#, B TOM YHC-
Je meEpoxosaxsaTHOR. MexaHm3almA MOBEPXHOCTHOTO MONEBA He IOJIy-
YUia NPAKTEYOCKOI'0 DASBHTEA, M [IOJMBHAA TEXHMKA UDEMEHSETCA HA
mromany mexee 600 THC.ra. MexaEESals DOAMBA CENBCKOXO3ARCTBEE-
HHX KyJbTYD HA COBDEMEHHOM 9Talle OCYWECTBAAETCA B YCAOBMAX Je-
@EoETa TPYAOBHX, BONHEX, DHEPreTEYECKEX ¥ MATEPHMANEHHX DECypCOB.
TpeGoBan®s K TeXHHEES NOJMBA B BOXONOXBOAAWeEH ceTH CTAHOBATCH
BCe OQJiee XeCTHEHEMM.

OdecneveHEe BHCORMX TeMIOB MOXAHE3AIME IOJEBA NpeRONpuuc—
JAeT HeOOXONEMOCTD HOMCKA SMPexTHBHHX CPENCTB Opomemnsa, Hamdonee
[IONHO OTBEYANNEX TPEeCOBAHMAM COMEANHCTHYECKOI0 CEeIbCKOXO3dl-
CTBEHHOI'O OPOMSBOJCTBA HA COBPDEMEHHOM 314ll6 PASBETHA. Y4YeHHEe K
KOHECTPYETODH CTPAHH BeNyT NOMCE, HANpABAGHHHA BA CO3NAHNE KOM-.
[UIeKCA NOMMBHON TOXHMEE JUx PAsHOOCpAaSHHX NPHPONHHX paltoHOB
CTpaHH.

HeodXOnuMOCTSh BHABNGHES NePCHSRTHEHHX HanpapieENll B TeHICHIAR
PASBETEA CPEJCTE MEXSHHIAINE NOJNEBA C YYETOM BCEI'O MEPOBOIO ONHTA



JERTYETCH, BO-IEPBHX, CTDEMICHNEOM COCDOZOTOYMTH BCe YCHJEA HA
paspadoTEe X BHeNDOHME HARCONee COBEPUHeHHHX M OROHOMHYHHX B HEC—
Tosmee Bpema CHOCOGCE ¥ TEXHONOINE NOMNBA, BHJNOB NOJMBHOR TeXHE-
KM H, BO=-BTODHX, OCOCHOBATH HAYYHO-TEXHNYOCKEN OPOI'HOS MX DASENTHA
Ha Gummaftmyn NepCHeKTEBY, 0e3 Werc HOMHCNMM TOXHEWYeCKEl mporpecc
B JOGo# OTpacHE HAPORHOTO XO3AMCTBEA.

C [DOMOWBED METONOB HHESHEDHOro HpPOrEOsEpoBarms ("reHmesIpH”,
"nesef ® crparermit”, “0COOmEEHMX NapaMmerTpoB"”) HA OCEOBAHEME Ka-
YeCTBEHHOK ¥ KOIWYeCTBEHHOX oneHOR H3MeHeHHNM B TOXHEKE IOXMEBA,
OPONCHEUEX B (OCHONHEES I'QNH, 4 TAKEe AHANEIA DAIEMTHA TEXHEKE [OO-
JMBa B CTDAHAX COMRANECTHYSCEOrO CONPYXeCTBA K HAMOOJEe PasBHTHX
KAIMTAJMCTEYOCKEX CTDAHAX BHARNOHE OCHOBHHNE HANDANICHHA X TeHNSH-
IEE TEXHEYECKOTO TPOIPECS B OGIACTH MEXAHESAIME ¥ ABTOMATESAINE
noJuBa HA Cuaxafmyp n 6oee OTMAJEHHYD OEPCOERTHEY.

HeoTaoxHuMz 3aJAYAME SBIADTCA ofecledenEe paabHefimero pocra
[IOWANE MEXAHESHDOBAHHOIC NONEEA, COBEDUEHCTBOBAHEE TeXHWYOCKRX
CPEJICTE ¥ OCOCHOSCHEE BOAMUKHOCTH HHTORCH[MKAIEN CeJbCKOXO3all-
CTBEEEOrO IPOMSBONCYB2 HA OCHOBE DASBATES OPONACMOTO 3eMIeneJiisd
B 30HAX, CIZAGCO0GCUEYEHHNX padovefi chEoff, 3 TAXAC YIyIWCHEE Ko~
9eCTEA NOXNBA ¥ ECUONBSOB&HESA UPMPONEEX PEeCYypCUB.

B nocjejHEe I'OfH TPOMSOWNM 3aMaTHHe CYRUTR B DAIBHTEE Me-
YAHHSAINE OQUEBE. D OTHENBNHS I'OMH ODEPOCT IJOMALE MOXAHE3EDOBA-
HOI'O [OJNEBA JOCTErak I MIH.I8, & B CDH)HOM 38 COMHUECATHE T'OJH
cocTaBma Gomee 460 THc.ra. Ha xomey X LATHENCTKE BCOMH TEXHHYOC-—
xEM¥ cpejicTBaME opomaiocs 4C % moumrix sewean (rada.l.).

Tadmaa I
PasaERTHe Mexamwsamms ncawsa B CCCP
[aTUIe TRA [romALs MEeXAHNSH- CPejHeroLOBHe B Tom WmCXE
POBAHEOI'C NOAESE  TOMIH OpEpCCTA 3@ CNeT Qok-~

[LICWALE MEXAHE-  JIOBAHHS
Tic.T8 B % K WO~ gpnopauuoro mo-

GAIR [OME- e eyc, P&

THX SEMEXb
Cenrnasn 748 .7 9,1 1492.8 109,0
Bochmasn 1954,6 19,2 241.,2 226,5
Jleparas 4798 34,5 ‘ 568,7 548,8
Jlecsmas 6590,0 40,0 358,14 315,9

B Gmexattmell NepCHEKTEBE NDENCTABIAETCA HEOOXOMNRMEM yBeJM-



THTD STH TOMOH 3& CYET POCTA JUIOWAJ¥ MeXAHM3HPOBAHHOIO MOMMBA
no GOpoBJaM B IOI0CAM. j

JaMeTHHe CHBMIE MDOMSOWIE B DOCTe NDPOESBOMMTEILHOCTHE Tpy-
44 HA [OMHBe KAK 3 CUeT YBEUNYEHWA DACXOfIA NOMMBHOA TOXHMKH,
Taxk B B pesyAbTaTe BHEADEHEA "MHOI'OCTAHOYHOIO" OCCHAYXMBAHMA. Ec—
Ju B 60-e TONH OJMH ONEPATOD EMEJ BOSMOXEOCTSH YNPABAATH TOKOM
BOJH Xo 50 x/c, T0 B 70-e IOMN, GAATOJADA BHEAPEHUD UMPOKO3AX-
BAaTHOR joxjesaxsHofi TexmEEH, yxe %o 240-400 xz/c. Bregpemme
aneRTPEQEIMpOBAaNHOR HommeBaNbHOR MammiH QpORTANBHOTC mefcTEMA
"KyGass" mOSBOMMT yODABNATH ONHOMY ONEDATOPY NONMBEHM TOKOM JO
800 a/c.

KoureRTHBENS ¥ HENEBMIYAJBHHE SKCHEPTHHE ONEHKH BeJyuix
COEMNAJMCTOB B PacCMarpABAcMOR OCZACTH BHARMIN BHCOKYD HEpCOeK-
THBHOCTD TEXHWKW [OJEBA, OCHOBAHHON HA BOSMOXHO MOJHOM DacCpe-
AOTOYCHHE TOKA BOJH OPE OpomeHME. 00 3TOM X CRENeTENBCTBYeT
AEHAMEKA DOCTa MATEHTOB [0 MMPOKOSAXBATHHM MAIOWETEHCHBHEM JOX—
ACBAJNLHEM MANMHAM, RANILHOMY ODONSHMD, MMIYJLCHOMY JOXISBAHKD
R Ip.

B mocaensee Bpema paspadoTaHA TeXHMKA, OCHOBAHHAS Ha OpHHE~-
[EIe OOnAaYE BORH DACCPONOTOYEHHHM TOKOM ODM HCIOABSOBSHEM MEDO-
KOSAXPATHHX MOOJEBHHX MAIMH CO miedpam, IepeMemANEEXCH Homepex
¥ BIOIE NOIMBHHEX OODO3A.

CoBepmeHCTBOBAHEE NOMEBHO TeXHNKE, yaydmeHNe ee papameT-
POB CTAJIO BOSMOXHHM B DESyJbTATe ODAMEHeHNA B KOHCTDYKIMAX Ma—
WHH HOBHX MATEDHANOB (aMMGINEBNO CILIABH, NOMMMEpH). Eiaromapsa
MAJIOMY YASJILHOMY BeCy NOJMMEDPOB KOHCTDYKIMM MANEH ¥ 00OpyHOBA-
HES ¥s HEX B 5~7 pas Jerve, Yes E3 CTAIE. TPYNOEMKOCTH ESIOTOB-
JeHNs JieTadell ®S OOMEMEpOB CHEEaeTCA B 5-6 pas, & celecTOEMOCTH
H3ToTOBAEHMS ~ B 4-I0 pas mo CpPAaBHEHHD C MeTAIMISCKHME.

XapaKTepHo, 9YTO DAJBETHE NPOMHIMIEHHOCTE ANNMEHEEBHX CILIA-
BOB JaJIO TOMYOK B COSJAHMN MHOI'OONOPHHX WMHPOKOSAXBATHHX NOXLE-
BANBHEX MelliH, & DAsBETHe ODOMSBOACTBE NOJEMEDOB ABRIOCH HOGY-
AUTENbHOR UPHTMHOR B OCYCJOBENO BOSMOKHOCTH COSNAHEA # GyPHOTO
Pa3BATHESA CHCTEM KANGJBHOI'0 ODOWNEHHS C OIPOMHOK NPOTAXEHHOCTHI
JSWEBHX OOEMEDHHX TPYOONDOBOMOB MAXOro juamerpa. CosjaHHNHe B
HOCYIe[HA® CONH BHCOKOHAINODHHE IMIAHTE M3 [OIMMEPOB [103BOJIIIN
HCOONH30BATE B KOHCTDYKUMAX MOOHJBHHEX OOJMBHHX MAMH HOBHE
TEeXHMYOCKHEe DemeHMA NONBOAA BONH K HEM.



BHejipenme MeXAHRSAIMMN ODOWEHES B SOHAX C DASNMYHEME IDEDOZ-
HO-X0saflCTBOHHMME YCACBEAMM NDOESBOJCTBA, Nomumemwe KSHM x KII
CHCTeM ¥ JIp. OPONONPENENHNE HOIPeDHEHOS YBOINYOHNe WHCIA TEIOB
NOUEBHON TeXENEH, OTMRYANNMXCA MEXNy CcoGoff NpHEIEIOM BOXOpacHpe—
JeJNeHHd, EOHCTDYKIEeH BOXONONBONANEI'0 X BOXOPaCHPeNeNHTeNEHOI'O
yerpolloTB, DAGOTEME NApaMeTDAMH, YPOBHEM NDONSBOXETENLHOCTE TPY-
Ia X ap.

Ecum B Cwcreme mamme Ha 1966-I970 rr. Omzo II mamuesopammit
maumH, vo Ha I97I-1975 rr. - I4, 1976-1980 rr. - 23, a B XI na-
TIJIETRO HAMeYaeTCs ypexwwesme 2o 0 X B XII - xo&monnl
HOXNCBANBLHOR M HOAEBHOR TesEEKY.

anatorpaxemvepeammnommnepmod-
PasnoB NPOMHINSHHOCTH CTANA HOCTABIATH XO3ARCTBAM DAXN MONBIMEA-
it mamEn "dperar” (1m0 pacxoxy M FAMEe) RIS IOIMB& YIACTEOB
PAEINHX DASMEDOB C DASNNYHEME THIAME Dovs. Cepmflno mpoNSBORRTCH
MONBIEEAINE MENNE STOr'O THNA yBemwvemmoll jummm (20-22 rezexzy) X
C I'ECKEME BCTABEKAMN AIf DACOTH HR DOpeceveEEofl MeCTHOCTE.

OcoGoe MeCTO B COBEPMOHCTBOBAHEE TEXHEKE IIONNBA SAHNMAROT
ABTOMATHSAUEA STOTO TPYAOGMEOTO MDOMOCCA M 6r'o OTHOMbHNY onepa-
mult. B mame#f cTpaEe, RKaX M B ADYTEX CTDAHAY MEDA, NHTOHCEREO
paspadaryBapTCHd ABTOMATHYOCKEE TOXHWYOCKHe CDPONCTBA, O Y6M CHE-
JeTeJsCTByeT, B SACTHOCTH, HENPOPHBHO HonoassmsERcs $oun mares-
THHX MATODHANOB OO ABTOMATHSAINE NoxEea. [pEvYeM, SRATHTONLHASN
YACTH 9THX MATEDHANOB OTHOCHTCH K cpejcrnaM (ycrpoficrTsam, cmc-
TeMaM) I'IPOABTOMATEYOCKOr'0 yUDABNCHES NONEBOM. MCHOXE30BAHEE
TEXHONOTHYSCKEX BOJXOBONOB ODOCHTONEHHX CHCTEM ¥ [IONMBHEX MANMH
B HAYECTBe KAHANOB CBESH K JUS NODeNAYN CHI'HANOB, & EAOpPa BO-
Md B HEX - B KAYECTBE HCTOYHNRA SHODI'EN NAA NPEBONA HCHOMHETOLE—
HHX yCTpOCTE sREAETCH xaparTepHOR moxoxETemsHOR 0COGEEEOCTED
I'EJ[DOABTOMATEYOCKOr0 OCODYROBAHEA ODOCHTSXLHHX cHCYeM. Heolxo-
JENMOCTS B IPOBONHOM CHCTEME HA MONe M TPYAHOCTH OCOCHENOHEA HOD-
MAJEHOR OSEKCOAyATAINE SNEXTPNYeCKEX YCTPOCcTE B yoAOBESX Bucoxoft
RIAXHOCTH OKpyxaxme#f Cpefi SaTDPYNHADT, XOTH ¥ HO RCKADYADT, EO-
NONLSOBAHEE YNCTO BAERTDAYOCKHEX CPONCTE YUDABRIOHHA IONEBOM.

Haywio-rexsEdeckNe paspaCoTEs RESBEES,C omEol cTopoEE,
yheNIWBAXENMCA xefmEToM DpecHOR BOEN Tpedyemoro KajecTEA E,
¢ Mpyroff - CTpeMISENeM HCIOXH30BATE B XAYECTBE TPAHCNODPTHOIO



areHTa JyIE NOCTABKE K DACTeHRAM ¥ B ORpyxammyo cpexy (mousa,
npusemEnit cxofl BOSIYXA) PACTBODEHHN® XMMEYECKHE BEmOCTBA JUIA Ha-
OpABISEHOr0 BOSNeACTBAA HA HEX X DEryANDOBAEMA BONHOI'O, [Hme-
BOI'0, TOILIOBOTO X IA30BOI'0 DPeXMMOB,

MHOI'EME HCCAONOBAHNAME NORASAHA BHCORAA SPPEeRTHBHOCTL BHE
COHMA ¢ NOMMBHOR BONOM MEHODANBHHX ¥ OPTAHNYEeCKEX yunoGpernit,
MUKDOSIEMOHTOB, ANOXHMEEATOB, I'eDOHIMNOB, MOMMODHDYDNEX BOMECTB.

Do mammsm BHIO "Pagyra" sroHoMEYeckas SPPeRTEEHOCTL MHOI'O-
MEJeBOTO HCIQNHSOBANES mommsHoR rexmuxm cocranaaeT I0-IS pyd./ru;
ypoxafizocrs monsmsercs ma IO £, Bexyrcz OHNETH DIOUNBA
BacumeEHOfl rasami (B YACTHOCTH YIUOKHCIHME), MOHRSEDOBAHHOR X
oMArHENYeHEOR Bojolt, odpadoTaHHOR B MDOCTOSHHOM MATHMTHOM ¥ SXeK~
TPOMATEETHOM IONSX AIA CTEMyXSIEX DASBETHS DACTOHEE X EETOHCHIN-
KAIME IpONeccoB POTOCHHTESA, A TAKEe EMEeTCS HNONOXHTONbHHE OImHT
TePMOPeryANPOBAHEA IDE OPOWeHNH.

CTasOBETCA OYCBNJHHM, YTO HA COBPEMOHHOM 3Tale DAsBHTHA
CRIbCROX0SARCTBOHEOrO OPOR3BONCTBA HENONYCTEMO OrDARNYMTECH IDH
OPOWGHEE HANDABNOHHEM BOSHeRCTEEeM TONLKO HA OmeH Jaxrop (Brax-
HOCTH HOuWBH). CTOET BOOPOC O COSNAHME ODOCHTENBHHX CHCTOM M IIO-
JuBEHOf TEXHEEN MHOTONENSBOI'0 EASEAYEHES A KOMILIGRCHOIO Dery-
JANDOBAHES BONHOI'O, TO[NOBOI0, XEMHYECKOrO X Tas0BOI'0 DEXEMOB B
cpeie DoYBa-DAcTeHHe-IpEseMEuEt cxol Bosjyxa. B paje crpaE MEpa
(OPT, Amrums, CHA, Hrams) yxe JyEKIEOHENPYDT MHOrONENOBHe Opo-
CHTONBHHO SECHODHMEHTANSHHE MUKDOCHCTEMH M YCTAHOBKM, odecme—
YMBAXGHO KDOME NONEBA BHeCeHNe ¢ moumesolf BogoR ymoOpemm#, mec-
THIMIOB .

TeHJOHINS MEOI'CGIENeBOI0 HCOONL30BAHNE ODOCHTEJBHEX CHCTEM
¥ noxmBHOE TOXHEKE XOpOmO cCOraacyercs ¢ odmeR reHueHmued ceb-
CROXOSSHCTBEHHOIO NPONSBOACTER - MEHMMANBHOR o6padoTROR NOYEH.
KosmexcHoe IPOBGNEHEe NDEEMOB NOATOTOBKE nmomagefl K mouusa X
ATPOTEXHAYOCKEX MDHEMOB [0 yXOXy S& DACTOHHAMM, BRNOYAA JIOJH-
BH, [O3BONAST CORPATHYTD NSIENHEe YMCIO OOpaCoTUK HOYEH, yIAy4Y-
METH OPrANNSS&IND TPYAR, CHMSHTH HSJOPKKN HA2 ODOMSBONCTBO CeJb-
croxosaicreeEEoff mpoxykmme. Kposme TOro, BHIOAHEHNe DANA ooepa-
il ¢ DOMOWBD HONNEBHOR TEXHEKE IOBHNAET HMHTEHCHBHOCTH H SPpex-
TEEHOCTL €0 HCIOXHSOBAHMNA.

OXEMM N3 CHOXKHHX BOIPOCOB MOXAHESSI(NE IONNBA OHN H OCTAeT-
cf BOOPOC HOMBONA BONH K CTANMOHADHEM ¥ MOCENGHEM NOJWBHHM yC--



TpoiicTBaM. Jo HoCTeXHero BpeMeHH 3a60p BONH HOJEBHHME ycrpolicTea-
MZ, pacoTaxupME B JBEXEHNHM, RAK ODARMIO, OCYMECTENLICH MS OTKDH-
THX OpoCHTeJedl WM JIOTKOB, & HOJAYa €e K CTANMOHADHHM WIH HOSHEIH-~
OHHO paCOoTAMIMM MOJMBHHM yCTPORCTBAM OT CETH SAKDHTHX Tpyoonpo—
BOLOB — MDA [OOMOUE HANSEMHHX WA ION3EMHHX IEAPAHTOB, pPacHoso-
REHHHX B CHIENMAJBHEX KoJouax. HecoBepmeHCTBO OTKDHTHX BONOBOXOB
¥ HaJSeMHHX I'MIPDAHTOB HA CEeTH 3aKDPHTHX TPyOONPOBOLOB OYEBUJIHO.

M B roM ¥ B IpyroM Caydae ODOCETENE, JOTKE, HAN3OMHHE TEIPaHTH
BJE CTAaEOHADHHEe EONONUH ABAADTCA cepbesHol momexoR muma padorw
CEIBCKOXO3FHCTBOHENX MAmMH 2 opymudt. Bo Bce mupe ceffuac sexmyr-
CA MHTOHCHBHHE [IOMCEM H paspaCOTKE COBEDmEHHHX CHCTEM HOXBONA
BOJH K NOJEEBHHM yCTPOMCTBAM, He IPENATCTEYIUWEX MEXAHESHDOBAHHHM
padoTaM Ha OpOWAGMOM YYACTKS.

8 CCCP, ClIA, boxrapme, YeXOCHOBAKME K JPYTHX CTpaHax paspa-
CoTaH DAJN KOHCTPYKUMH HANSEMHHX BHEBIXHHX IEADAHTOB, SAIBAIASMHX
Opy HeOGXOINEMOCTH EWXe IaXOTHOI'0 I'OpE3cHTA. B Fosrapms ocymect-
BIAETCA CepHiiHOe MPOMSBOCTBO ILIACTMACCOBHX BHIBMXHHX TMIDAHTOB.
B OPT, CliA, Yexochosakmw, PpaBmmm ¥ APYTEX CTDAHAX COSHAHA NeNad
Cepus CaMOXONHHX NOXIeBANBHHX MAlMH, IMTAKMEXCA BOJOK OT BHCOKO-
HAIIOPHOr'O miaHra mEameTpoM Xo 200 MM, HaMaTHBAEGMOI'O HA OapadaH
iug nepememaemoro mo moum merae#f. B Hame# cTpame ocBamBaerTcs
OPOH3BOACTBO BHCOKOHANOPHOI'O muaHra jmamerpoM 100 m 200 mv nua
MAIMH TAKOr'0 THOA. ‘

AH2UE3 [ATEHTHHX MATEDHAJOB CEAJETEJLCTEYET O NepCIeKTHB-
HOCTH TaR HASHBAEGMHX TDOJICHHHX CHCTEM IMTAHMA NONMBHHX M:. IH,
JBEMEYIEXCA N0 BCEl JUmMHE BONOBONOB CHEIMANBHHX KOHCTDyKum#E (me-
J060B, XECTKEX M I'HCKAX TPYGONDOBOKOE C KIANAHAME M BSAMKOM IO
odpasywomet), a Takxe DasNEYHOrO POXA TEASCKONWYOCKAX ¥ NADHMDHHX
KECTEMX TPyOONDOBOJOB M THOKHX CMUHAGMHX MJIAHT'OB.

B COOTBETCTREE C pACCMOTDOHHEME TOENCHIMAME H [DOBEOHHHM
OPOIHOSOM DASBETEA MEXAHW3AIWE MOJMBA B HACIOAmMEe Bpems onpeje-—
JieHH OCHOBHHE HANDARICHEA TEXHNYECEOI'O OpOrpecca, XApaKTepHHMH
OCOOEHHOCTAME KOTODOI'0 SBAADTCH JAJAbHeMmW# DOCT YDOBHA MEXaHWSa—
MM, NOBHUEHHe TeXHAYeCKOr'0 YPOBHA ODOCHTENBLHHX CHCTOM C SKOHO-
MAYHO! NOJMBHOR TexsWkoR. B nmepcnerRTHBe MO-NpeXHEMY OpeAyCMaT-
pEBaeTCA HauboJNee NMPOKOe DASBATHO NOKNEBAHHA H OOBEDXHOCTHOI'O
cimocoba moumea. VHTepecH OPOMSBOACTBA X HAMEYAEMOe DASBATEE 34—
BOINCKMX MOWHOCTEH ompeAesanT HEeOOXONMMOCTE ¥ BOSMOXHOCTH odecle-
9YeHMA CDEeJHETOLOBHX TEMIOB POCTa YPOBHA MEXAHMSAIEE IOJMBA HA



2-2,3 % ® NpOBEJCHEE MEXAHMSHDOBAHEOrO MOMBA B 2000 Troxy Ha
80-85 % muomamm.

IpupocT IIOMAIM MEXAHMSHDOBAHHOTO NONEEBA B 80-e TONM Oyxner
OOecneYeH Sa CYeT BHOJDEHHA TEXHNYOCKHX CDENCTB HA HOBHX opoma~
OMHX SeMIX, a B NOCHeNyIUMe TOJH - 84 CYeT NDHMEHOHMA MAIMH
B OCODYNOBAHNS HA SOMISX DEROHCTDYEDYOMHX ODOCHTONBHEX CHOTOM.

Lns ofecneveEMA ¥ DeaJMSallM HAMEYOHEOIO OPOrHOSOM [pPOTr-
pecca B OGEACTH MEXAHRSAINN [OJEBA B KOHOWHOM CYETe IDO)YCMATDE-
BADTCH:

MONepHE3anEd ¥ WEPOX0O® BEeNpeHwe Bcelt copmiino Bumyckaemoft
HoxmesambEOf B momEsHoff TeXHEEW, mambHe#mee yBeNEYOHWe 6@ HOMOH-
RIATYDH, MOIWPHRAUE! ¥ TENODASMEDOB JIA PaSHOOCDASHHX YCJOBME
HEmell CTDAHH, B TOM WHCEE 32 CYET COSHAHNS YHNBODCANBHHX MAINH

¢ HACODOM BONOPACHDONSEANNNX YCTPOHCTE AAY MSMOHSHRS CHOCOGOB

¥ TeXHOJOI'HE [OJMBA;

MHOT'(IleJeBOe NCHONb3OBAHEE OGOPYNOBAHMS ODOCHTENBHHX CHCTOM
¥ NONWBHOR TEXHERN JUI1 BHOCOHHA BMOCT® C NOJMBEOE Bomofl MumHe—
PAJGHHEX ¥ ODraHivecKEX yXOCpeHME, MEKDOSIEMEHTOB M MEINODEpYyD-
X BEmecTs, B TOM WHCEE JUA o0eclevYeHEs (esoTXONEOR TeXHONOoIHH
NpE YTEIWSAIEE XEBOTHOBONYECKEX, XOSARCTBOEHO-CHTOBHX K IIDOMEN-
JOHHEX CTOKOB (paspadoTal ¥ NDeNATASTCH KOMIIGKC OCODYXOBAHNSA,
AN NONNOYBEHENE NOPPOPMPOBAHHNE YRIAXKHMTONN, TRADONON-
KOPMIEER , MONEDHNSHDOBAHHNE NOXNOBANLHHO B NONNBHHE MANEHH UL
HHOCOHHA XHBOTHOBONYOCKHX CTOKOB);

COSHAHES ¥ NDOMEINSGHHOS OCBOGHNE SEOHOMEYHOIO CODTAMOHTA
MOIMODATHEHEX TPYC ZEamerpod 2o 500 MM ® Rommrexca samopsoff,
COOIEERTENBEOR ¥ peryaEpynmedl apMaTYDH BAS ODOCHTENBHHX CHCTOM
C MOXAHESEDOBAHHEM (ABTOMATHSEDOBAHNEM) IOJXWBOM;

DaINOHANBHOE TEDPETODMANEHO® DasMemenxe ¥ »fpexTEEHOe HC-
[OXb30BAHNE NOJMEBHOR TOXHNKE HA yYACTRAX C DASHEYHEME IDEDOXEO-
X03ARCTHOHEEME YCHOBMAME (paspadoTaHH B HAXOARTCH B CTANEE all-
poCamms ¥ OPORSBOXCTBEHHO# HPOBEPKE NDOIDAMMA X SJT'ODETM ONCHKH
¥ BHOOp& BEJOP NONEBHOE TOXHEKN H& COBDEMEHHEX 2BM);

JYEPCUECHNe MHXOHEDHON CHYXOH SKCIIYATAIME ¥ 00SCHOYeHEe HA
eToll ocHOBe cymecrBemEoro (I5-20 %) pocra IPOHSBONE TEALHOCTH
TPYNA IpE IDONEBe, BHCOROMHTEHCHBHOI'O MCHONH30BAHMA HOMNBHOHR
TOXHEKE HA ODOTANEHME BCEI'0 HODMATEEHOI'O CPORA €@ CAyXOH (mpesi-
JOXeHA M BHeApAeTCHA CAyxda sxcmmyaramEm PI0 "Houmms");



ONTHMESAIAA [RPAMETDOB ¥ TEIMSANEA NOMEBHOR TOXHMKN B COC-
TABRe BCEr'0 OPOCHTENLHOrO KOMIUIERCAa M odecnevYenme Ha 9Toll ocHoBe
HERYCTDEAIMSAINY METOXOP NPOGKTHPOBARMA, IOCTABKHM H MOHTaxa 000-
PYNOBAHEA, CTPOMTEALCTBA COBEDMEHHHX ODOCHTENBHHX CHCTEM C BH-
coRofl cTeneHBD MexaEmsalEE (aBproMaTHsSamEE) nponecca nommea (B
cTaEe paspadoTRE HAXONATCH [ONMBHEE MOJNYJHM ODOCHTENBHHX KOMI-
JZERCOB) ;

KODGHHAH DEKOHCTDYKIMZ OpPOCHTENBHEX CHCTEM B CTapoopomas-
MHEX pafopax CTpDAHH B NEPBYyD OYepeNh 3a CYeT pammoHANBHOE opra-
HESAIME TEPPETODEA X KAINTANHHOK IJNAHEDOEKH SeMelb ¥ Iepexoia
OT OTKDHTOR K SaRpuTOl EWSKOEANODHOH CeTX TPyCONPOBONOB.

Pexomernyemas HOMOHEZATYDA MANMH X yCTPOHCTB g HOJIMBA
XaparTepEsyercd napamertpamm (Tadn.2), o6eCHoTMBANNMME:

OCCAYXRBAERE OHEDATODOM I'DYILIH MAMMH;

Coliee DABHOMOPHOe pacHpejeleHHe BOXH IO ILIOMAIH;

CHEXGHEE METANIOCMROCTH H SHEDIOeMKOCTH IpoNecca IOMHEa;

nosameswe K3 u K BRyrTpExossiicTBeHHOE 9acTE OPOCHTENHEOM
CeTH;

YVEEBEDCANMSAIMD TeXHNYeCKHX CPeCTB X Ha 3T0i OCHOBE COB-
MemeHNe Iponecca MOJHBS C BHOCCHHMeM YNOOpeHWH, MERDOSJIEGMEETOB,
XEMMEJHODAHTOB;

MAKCHMAJLHOE YAOBIETBOPOHWE CHONOIHYOCKMX TpedoBammil ceb-
CEOXOSARCTROHENX KyISLTYP B BOJe 33 CYET EBHONDOHMA TeXHOIOIHH
[OOHAYM BONH PACTEHMAME B COOTBETCTBHE C XOAOM BORONOTPECEOHES ;

YTRIMSAITED XMBOTHOBOXYSCKHEX, XOSCHTOBHX E JDYTEX BEEOB
OPOMHLISHHHX CTOKOB.

Tadmema 2

OpMeHTHDOBOYENE TEXEMKO-SXOHOMNYOCKES NADAMOTDH
HOBOM NOUEEBHOR TEXHMKE

HamMeHOBAHEE MANNH, Houmuans- Pacxox Meraz- Tomosoil
yerpoicTs HHE pac- JOeM~  OKOHOME~-
XOxX, .t/c ynpab- RoCcTs  geckKuit

L
i

I "Kyocams" 180 720 05,9 10,4
JM “"Kapaseana" 140 280 263,1 9,54
IM "KozomeHxa" I00 400 190 9,22



IponouEerAe Tall.2

i R TRy ety
JKH-80 80 160 50 9,2
"dperar” MY-b 75-90 300-360 167,I I4
"$perat" IMy-A 28-55 I12-220 2I9 7 X
[UIaHTOBHE HONISBANLHERD
MANRHE 30 60 42 17,4

e EHe maelfu
ﬁﬁ"z‘s?mo 3055 244 70 26,7
CHLL 1* 100 - 572,9
C'rmonapge ABTOMATHSE~

BAHHEHE CHCTEOMH c-
samen s ) 100 = 126,4
ALY 4,8 67,2 - 69,5
KoHCONBHHE OOXMBHHE
MANAHH 140 70 69 7
Ma OpDHHE [NOJNMBHHE
T 100 200 49,3  3I,9
CTal@OHADHHE CHCTeMH I0-
Bepumocrgoro IOJHEBA *) 100 - 73

X) B pacyere Ea I ra IIOMANE.

Peaswsales HAMEYEGHHHX HAIpapieHEf TeXHNYECKOI'0 Oporpecca B
MOXAHM3AIMM NOJMBEA NOSBONET CYWMOCTBOHHO CEMSHTS HOTDPECHOCTH B
padouel cmie ¥ o0ecHewMTh OONee PAIMOHAJNBHOe MCHOJEBS0BAHEO 36—
MeJEHHX H BONHHX DPeCypCOB.

YIK 631.347.221.21.002 A.B.VrpioMoB, NI=-p SKOH,HAYK,
JI.A,llepeBeseHIEs, KauN.TeXH.HAYK,
B.M.Apenacrep, EHX.
’ { BHMVA=TID)

K BOIOPOCY BHBOPA PALVOHANBHHX TEXHOIOIVMECKMX CXEM
TOJMBA MHOTOOIOPHHMA JIOENEBANBHHMA MAUMHAMA, PABO--
TAIVMA B JBAEEHAY

MeOTOONOpHNE NOKNCBANEHNEE MAIZHH C BJSKTPONPHABOJOM, padoTammze,
B IBAMEHAN, OTJIEYANTCA OT QHANOTHYHHX MaIMH C THIpPaBIRYEeCHEM OpHBO-~
JIOM TeM,9YTO ITPOXSBONAT NOJNHB B NMPOKOM JIAANA30OHE INOJEBHHX HOPM, odec-
NeYNBAT IMPOBENIeAKe BHOOPOYHEX NOJIKBOB, HMEOT BOSMOXHOCTH H3MEEHTF
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HAPEBJCHEE JBAXCHEA Oe3 NpOBeNeHHA TPYNOeMKEX onepauyi no nepeHacT-
pofike XONOBOIO ammapara, B Oojkmefl CTeneHA NONNADTCA ABTOMATHIAIMM.
Omaxo Heodxomamo ¢ Goubwel >@PeRTEBHOCTED HCIONL30BATH 9TH TOMOXA—
TENBHHE KAYECTBA B JIOCTHNCHAM MAKCHMANLHOE IMPOMSBONATENBHOCTH MAIEHH
NyTeM BHOODA ONTEAMANBHOR TexHONOIEYeckol cCxems TOMMBA I KOHKPETHHX
yesoBmit ee pacdoTH.

KagecTBo padoTH MHEOI'OONODHHX NOXNEBANLHHX MANNH, DPasOTaONRX
B JBEXCHEN, B TOM YHCEE ¥ (POHTANLHHX, ONCHABAESTCA IVIGBHHM O0pas3oM
N0 ArpoTeXHEYeCKEM IORASATeNAM, T.€. 0 PABHOMEDHOCTH H CBOEBDEMEH-
HOCTH YRIAXHEHHS NOYBH, IO COOTBETCTBMD OCPA3yeMoro NOXAA BIETHBED-
me#t CnOCOGHOCTH NOYBH, N0 BEJMYMHE NOBPEXNASMOCTH CEJNEXOSKYJLTYDP H
TayoEHe odpasymueifcsi OT KONeC KoJeH.

HecoMreHHO, ITO BCe 9TH napamerpd GopMmEpypT ypoxmall M cmocoder-
ByDT COXpaHeHmd HHSEYECKOr0 COCTOAHHA NOYBH. ONHAKO SKOHOMHUECKAA |
ofPeXTEBHOCTE MHOT'OONOPHHX NOXNEBANLHHX MAIMH B KOHETHOM CUeTe Oonpe-
JeJsieTcs N0 COBOKYIHHM OORASATENAM, BRIDYANUWANM KAUNTANBHHE BJIOXE-
HEA, SKCIU[yaTAIMOHHHe, TPYNOBHE M SHEDPIeTHYSCKHE SaTpaTH REK B Ile-
JOM IO BHYTpEXO3affcTBEHHO# opocHTeNbHOM ceTH, Tak M IO MAamEHe, B qac'r-!
HOCTH, CDOK CJYXOH ODOCHTEJBHHOR CeTE M MAamMHH, NOJNYYeHHYD ypORAKHOCTS
A Ip. :

Il MOCTHXEHEA MAKCEAMANBHOR S@PeRTHBEOCTE MHOIOONOpPHOR moxne— :
BANsHOE MAmEHN C SJGXTPONPHBOIOM HEOJXONEMO YCTEHOBHTH Hamdonee pa-
[EOHAJLEHE TEXHOJNOTHYECKHE CXOMH ee PacoTH, .00ecHevHT: HALIeXAEe
YCJAORES € SKCIyaTAIME ¥ TEXHHYECKOI'O OOCIAyRABaHEA,

OOHYHO HIpE BHOODE CXEMH NOJMBA CTPEMATCH K MEUHHMAILHOMY WHCIY
OPOXOAOE MAmEHH, E3derasd XOJNOCTHX ee NeperoHos, T.e., JO CymecTsy,
ATHODEDYH OXHO 3 NPEAMyWECTE MANEHH C SJEKTPONDHBONIOM - BO3MOXHOCTH |
NepeNBATATECA 0e3 IOoNBA B OCOHX HAIDABISHHAX . 1

He oTpHuas NpaBOMETHOCTE YCTAHOBABNEXCH NDZHIATIOB B BHOODE TeX=
HOMOIHYECREX CXeM NONXBA MHOTOONODHHMA NOXNEBANBHHME MONMHAMZ, B NaH—
Hofl CTATHE CHEJAHA NONHTEA JaTh AHANES MSBECTHHX CXEM C TOYKH SDeHEA
SHePIETHYECKEX SATDAT, C HEJHD OCDATATS BHMMAHHE CUEIEAIHCTOB X HA |
9TOT HeMaNoBaxHME pecypcocOeperammEi NOKASaTENS: IpE  BHOODE TEXHO-
JOIEYECKEX CXeM NOIHBA.

Padora MHOTOONOPHHX JNORNCBANBHHX MANEH O SJACKTPONDEBONOM MOXET
OCYWEeCTBAATHCA IO BOCHME OCHOBHHM TEXHONOTHYECREM cxeMaym (puc.I).

Io cxeme I mpwxa pacoTH MANAHH COCTOAT A3 JIBYX oTaNnoB. Ha mepBoM
STANS MANMHA, BHEABAA MAKCHMANEHO NONYCTEMyD NMOJEBHYD HODMY, IpO—
XOJIAT BeCh yYACTOK ¢ padovell CRODOCTED ;
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Vp = 0//11.3/5 g (1) i

rne Q - pacxon memsmu, M3/c; A - nommBHan Hopma, mM; Ly -
IMpEHA 3axpara, M; A ~ KOo{DHIEeHT, yuTHBAUMH 1IOTEPH OPOCHTEN
HOt BOJH B Npouecce IoJMBa.

Ha BTropoM sTame MamgHA BO3BpallaeTCA B MCXONHOE NOJIOXeHHe 0e3 I
JMBA CO CKOPOCTED Xouocroro xoma V. . HemocraTox aToft cxem 3
9aeTCA B TOM, 4YTO HA BTODPOM JTale MamMHA NBATEETCHA 10 CHPOH no*me.
& 3TO NPUBOIAT K OGPA30BaHMD IVIyGOKOH Koued. IIpOnOmRATEeNbHOCTH

IpA padoTe MaliHH 110 cXeMe I MOXHO BHPasSHTh QopMyJoH

fg'[p*f,*ZZ,, » i

e Ip=L, / Vp- Bpems mpmxenus mammm ¢ moumsoM (Bpemi mepsoro 1
srana), 4; 7, /_,/V BpEMA JBIRCHAS MaIMHH Ge3 mosmba (Bpems BTO=
poro aTema), Y; 7, - Bpemd, 3aTpavyeHHOe Ha IIEPEHACTPONKY MallHH
KOHIle Kaxioro arana, 4; L, - JJMHA TOHa, M.

llo cxemMe 2 B KOHUe NEPEOTO 3TaNa NBAKEHAA cO cropocted V), &
JI2eTCA TIepepHB, BO BpeMd KOTOPOT'O IPOBOJATCA ATPOTEXHMYECKHE H ITPO=
QaraxTIyeckae MeponpwiTas. Hocje NOACHXAHMA NOUYBH MallfHA IBUXETCA C
CKOPOCTHD XOJNOCTOro Xofia |/, B o6paTHOM HAIpaBJeHM:.

[TpOnOIRATEHHOCTE UHKIA PDABHA :

ly =l Ty t20, %1y ,

rge 1 - Bpemt nepepmaa u,

HemocTaTox 9TOH CXeMH — HE3KMA KOSPOMIMEHT MCIOJb30BAHMA

Ilo cxeme 3 HA NEPBOM 3Tale JBHXCHMA MANMHA ITPOXOMKT C IOJMBOM i
MaKCHMATBHO NONYyCTAMOR HOPMOt N0 CepelHH yYacTka. SaTeM saiaeTcd
TpaHCTIOPTHaA CKROPOCTE ¥ OHA NepeMemaeTcA 0e3 IOVIEBE JO KOHIE yvacTHa
(Bropoit sran). IIp pPeBEpPCADOBAHMM MANMHH TpeTHl ¥ YeTBEDPTHA sTaNH
IBEREeHHSA COOTBETCTBEHHO aHANOTWYHH NEepBOMy M BTOpOMYy aTanam. He—
JOCTATOK 2TOM CXeMH COCTOAT B YacTOli nepeHacTpofike MamMHH HA XPYTYO l
CROpOCTH, YTO TPECyeT BMENATEJNHCTBa oncparopa. MTENLHOCTE LAKIA I
padoTe MAUMHH TO cXeMe 3  Bupamaerca (HopMyoi '

tu - tp"'tx""er
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[IpE ZIBEXEHEE HA BTODOM E YeTBEPTOM STAIAX CO CKOPOCTED Vp' mame-
HA BHEAET OCTAHNYDCH WACTH HODMH. CROPOCTH JIBMXSHNA MAINMEH o0paTHO
NPONODIHMOHANLEN YACTAM BHIABaemofl MosmBHOE HOpMi. HemocTaTox groft
cxeMH 3armouaeTcs B vacroff nepeHacTpofike MANNHH HAa IPYTYyD NOUEBHYD
HODMY, JOCTOMHCTBO ~ B OTCYTCTBHHN XONOCTEX IPOXONOB. JUETeNLHOCTD,
IFKIA TP padore MammHu TO cxeme 6 Bupaxaerca Hopayxol

S SRR T

e t;-_L,/If,inpemmmmmnamopounvemprwsra-
nax, 4.

Cxema 7 méeeT IB& pTana, HA KOTODHX MAMKHA NBEXETCA CO CROPOCTHE

Vp x Bumaer NOJOBEHY NOIMBRON HODMN 3a Kaximuil HpoXOR. [pa yc-
JOBHH BEIAYM OJEHAKOBHX TIOVIEBHKX HODM CROpocTh Mammsw | mo
cxeme 7 B £Ba pasa Bume cxopocTd V) mo cxemam I-4, 910 cmpasen
® oA cxemu 8, xoTopad AMeeT B IEKNe TDE 2Tana. Havuano IBEXCHNA
HM OCYMECTEJAETCS C CepelEN opomaemoro yuactka (mepeuit oranm).
JI0 Kpas yYacTa, MalMHa IBEXeTCA C TO#f Xe CROPOCTED Vpxo 0
xpas (propofi aTam). 3areMm NOCHe PEBEPCHDOBAHMA BOSBpamAETCH B HCXON-
Hoe movoxenme (Tpermit sran). HemocraTka cxem 7 ¥ 8 sarmmvapTca B IOE
WeHHOM KOJeeoCpASOBAHEE K3-3a JIBAXCHNS MANAHE O BJAXHOMY IOJO M IIO-=
PHIEHHOM HSHOCE TpymEXcs neraielf, ITO ABIMETCA CJAENCTBEEM NOBHNCHHA
cxopocrelt mpemenms. JOCTOMHCTBOM BTHAX CXEM SRJAETCA NOBHMCHAE KOIGUES
IEEHTA HCHOMH30BAHMA MAMMHH, JUMTENBHOCT: IMKAA MO cxemam 7 X 8 '
oupemeaserca no fopuyne

t“ ® tp + ZTH v

lipHBeicHHHEe B CXEMH DACCMOTDEHH NDH YOJORMN BHAATH IOJMBHOR
HODMH 32 DRI, ONHAXO HA IPaKTHAKe, MCXOAA A3 BIATHBaLme! CIOCOGHOCT
IIOYBH, NOMBHAA HODM& MOXeT ONTH BHjaHa 3a A IHKIOB, TOINA BHDAxeR
(I) mpuwer BAR
RO o MR (3)
VpLs p

I KONMYECTBEHHOM ONEHKHA DACCMOTDEHHHX TEXHONOINYECKEX CXeM

Giim NpEESTH CHeiyDEEe XAEENe: pacxox Mammm Q < 0,1 w®/c,
pec mammu ¢ Bojoii G =3-I05 4, mec mammmu Ges momu G,=2 -I05H,
juma rona L, =I2-10°%, mepuma saxsara L, =450 M, NONNBHAR HODMA
h =600 w3/ra, cpemmecyrowmnit rosffmmenr 4 =I,I, KII rpanonoai
xonoBix onop 4 =0,5, kOS@HAIEEHT CONPOTHBISHAA NEDeKATHBAHD f =0,2
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(iBExense o ceexeBCHAXaHHOMy NOJD), CKOPOCTH XOJOCTOI'O XONa MANMHH
Vx =0,083 M/c, semmuma Gyxcopamms xomec o =0,2, Pacwer mpoms-
BoicA A cuoA ocamkos I0, 20, 30, 40, 50, 60 mm.
MomeocTh, 3aTpavMBacMas HA NEpeMemeHHe MAlMHH C BOXOH# mpH ycra-
HOBMBIEMCS HENPEPHBHOM DeXMMe pacoTH

G-f-Vp X
P = J0z7 (1-6) '4)
[Ilpg cTapr-CTONHOM PexMMe PacOTH IPHBONOB
v DGR l/p'
Vo~ Terii-0) )

rIe Vp'-é—’-cmopocnmmmmmsupmmmmmyam;
fgosrp-t,’f -~ BpeMd IBHRCHHA, Y; l,, - Bpems cTOAHKE, U.
MomHoCTs, 3arpavMBacMas MammHOR ITDH XOJOCTOM XOXe
Gy -f -Va 3
1027(1-6.) °

Padora, cosepmaemas MamEHOX 3a BpeMs IBAXCHES B DeXEMaX Helpe-
PHBHOM, CTapT~CTOIHOM ¥ XOJOCTOM COOTBETCTBEHHO 3alMmeTCS

Nx o (6)

ﬂp'”p'rp ’ ”p"/vp'r,é’ ’ ﬂx'”x'fx
Padora, coBepmaemas MamEHOR 3a IDERJI IpH HEIDEPHBHOM B CTapT-CTOIHOM
pexEMax pacoTH NPEBONOB COOTBETCTBEHHO SANMNETCH
ﬂ“'Np'tp*Nx’r‘ >
Ay = Np T3 + Ny,
Besm mamgna BHEaeT HOpMy 3a A UEKJIOB, TO
A= ”q A -
A= Ay 'K

Ha pEc.2 rpadveck¥ NPOACTABNOHH DESYALTATH KOANYOCTBOHHOR
OUOHKE OPEBONSNHHX HA DNC.I TEXHONOINYOCKNX CXeM ¥ IMEXOIDAMM
gomesa. [EIOTPAMME DACCMOTDOHENI CX6M HATXANHO IOKASHBADT padoTy,
copepmaeMyn MammHOK, xoropas B ocix N -7  wmcamermo oupeneasercs
mouansmk Ap, Ap B Ay. TaHTEHC yIiIA HAKIOHA TPADEKA NYTH X OCH Bpe-
MOHE I'paliYeCKE ONpeZiesdeT CKOPOCTH NBEECHHEA MANEHH., B 0csX k-L,
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Puc.2. T'padwre BpemMeHM NoumBa ® 3aTpaveHHOM
padoTH B SABHCHMOCTHE OT CJOS OCAIKOB
Iope moiweHO# Hopme 600 M3/ra: —— -
Bpema NOJEBA, 9; —— — - SaTpAYeHHAA
padora, KBTr'49
IOKASaH CJIOE OCalKOR, BHIaBaeMuil MammHoii 3a wmui. M3 rpaifimxon puC.2
BIHO, 4YTO Haudoee palMOHANLHON SAIIAeTCA padoTa MalMHH 10 CXeMme 5.
Omiaxo npd padoTe MO KPyTy OHA MMEET Teé Xe HEIOCTATKE, YTO ¥ MamiHa
Kpyrosoro xeifcteud. Ilo cxemam 6-8 - MEHMMANBHOE Bpemd IMKIA, HO
SHEPreTHYeCKHe 3aTpaTH BHmNEe, YeM NP JPYTHX cxemax. CpaBHMTENBHO
HEBHCOKHE 9HEPreTHYeCKHe SaTPATH ¥ CPABHUTENLHO HeNpOXOKATENLHAS
WTEJNBHOCTD IMKJA - o cxemam I-3.
Y3 BHIEMINOXEHHOIO MOXHO CHEJATH CJEIyKNHe BHBOXIN:
Bpemsi moymBa 4 3arpauMBaeMas MaMHOM pacoTa NpH NOVIDHON HopMme
600 M%/ra ¢ ymeHbuensen wiona IAXIOB yMeHbuanTCs. HermoueHme cocrap-—
T cxemy 5-8, NIMTENBHOCTD NOMMBA MO KOTODEM, HESABHCIMO OT HODMH
NIOJIAB2 ,0CTaeTCA HA O/OM YPOBHE iI MMEeT MUHUMATBHHE 3HAYCHMS.
lIpn oleire cxeM pacoTH MALUDMH TIO 3ATPATAM BPEMCHE HamsoJsee
{DeJUIOTUTEIBHL CXoMy 5-8, OmHAKO OHM, KDOME CXeMH 5 MMEerT CpDaBHA-
TEJBHO BHCORME JHEPreTAYeCKHe 3aTpaTh.
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Tlo SHEPreTAHECKUM 3aTparaM HaiOoNee DAIMOHANBHOK ALJEeTCH CXe-
wa 5, HO 19 paCOTH MO 3TOi CXeMe HEeOOXOZUMO HA MAMHE MpeiyClioTPeTh
JIOTIOJHMTEJBHRE YCTPOACTEA NEPeINUCHILT IOXRNEBANBHEX AIapaTo:l Ha pe-
AM pacdoTH MO KpyTy.

Cxemu I-3 1m0 BpeMEHM NOIBa ¥ 3aTpavABaeMoil pacoTe HaXOISITCA
I IManasoHe NPaKTYeCKOl NMPAMEHMMOCT i MOTYT OHTH DEKOMEHNOBANI
NpEAMYLiECTREHHO JUIn TiommHuX Hopv 300 M°/ra m Bume.

[lo cxeme 4 TpedyercA CoJdbliee Bpema WNIA NNOJMBA B MMERTCA Chab-

HUTEJHHO BHCOKHME SHepreTHdeckde saTpaTH. I[osToMy padoTa MaumHH [0
aToil cxeme He IeJxecooOpasHa.

[lpii BHOODE DAUMOHANBHHX TeXHOJOTMYECKMX CXeM MOJmBA MHOIOONOp-
jx (DPOHTAJNBHEX HOXEEBANHHEX MAUME JUIA KOHKDeTHHX YCHOBMM HEeoOXoIx-
4O YUMTHBATH PESYJBTATH ATPOTEXHAYECKOH ¥ SHEpPreTHIecKoll OMEHOK.

YIK 631.347.221.21 A.T.llogomapeB, HHR.,
B.T. Jymwmil, xasn. TeXE.Hayw,
J.A.llepeBeseHuen, Kaim,TexH,Hayx,

E.M.Epoxus, mX.
( BHATIT)

K BOIPOCY BHBOPA PEEMMA PABOTH @POHTAJBHHX HORIFEBAJBHEX
MAUMH, PABOTADIMX B JBVEEHIDI

B HacToMuee BpeMi B NDAKTHKE OPOMAEMOT0 3eMienesuil Bce OOJb-
ee NMpAMENeHAe HaXOUAT (POHTANEHHE NOXKNEBAJbHHE MAUHH, IPON3BONI-
uue noums B meExeHmE. Tax, B CCCP BHIyCKanT 3JeKTPIDAIIPOBAHHYR
JORIEBATEEYD MaHy GPOHTAIBHOIO leicTBAd M "KyGann" M OMHTHHE
O0pASIH HOXIEBANHHOR MAmEHH UL NOJMBA XIBOTHOBOXIECIMMI CTOKAMI
"Kosomerka-I00", Hexe paccMaTpuBaiTCsi BONDOCH, CBASAHHHE C  BHOOPOM
POXIMOB PAGOTH DTHX MAIAH B 3aBACAMOCTH OT NMoJMBHOE HOPMH.

CoppemeHHHe (POHTANLHHE NOKISBANBHHE MAUITHH MAMELT JJICKTDIAHeC—
it npEson. Bunada TpeGyeMmHX IOJMBHHX HODM IMPE pacoTe NORNEBAJBHEX
waum "Kycans” & "Koomerxa-I00" (60-600 mM°/ra) ROCTHTOETCS H3Me—
ilolHeM cpeiHeli CKOpOCTH JmyReRmst mammm or 0,0033 mo 0,033 m/c.
Ogeonedenne CTONbL MAMNX CPeIHMX CxopocTedl IBIReHMA MallfHH Ipd OT-
HOCHTENEHO GOMBmOM YECHE OCOPOTOB Baja 3JEKTpOIBATaTeNell 0e3 npi-
MOMOIMS KPYTTHOPAGAPATHHX PEeIYKTOPOS BO3MOXHO TOJBKO IyTeM IPEepHBAC—
P000, T.€, CTAPT-CTONMHOIO DEXAMA IBHReHWI, JTO JOCTHTAaeTcd codera-
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HEEGM B ONPeJSNEeHHOM COOTHONEGHEN NEpHONOB NBMXOHEA ¥ OCTAHOBOK MANMEHH.
Joxnepansine MauMHH "Boaxamxa®, "JHenp" NDOM3BONAT NOJHE IO -
SHIMOHHO, T.©.[0NHB ¥ JEEXCHHEe HNPONCXONAT B3ANMOHESABHCHMO ¥ DAa3HO
MeHHO. [IpE 5TOM paccTOAHEe MEXIY NO3MMAMA (CTOAHKAME) CORSMEDEMO
¢ EHO# 3axBaTa moxneM. PaccMaTpiBacMHE MANMHH OCYWECTBIADT 10—
JHB OIHOBDEMEHHO C NBEXeHEeM. CTapr-CTONHHE pexEM pacoTH IBHETA~
rTesell KAk OH  HARJANNBAET NOIHB C OZHOE NO3MIEM HA ApyI'yo Ip# OT-
HOCHTEJEHO HEOOJNBUOM mare, T.e. PACCTOAHHMM MexNy HEME. [Ipr 5TOM
nojava BOIH He Npexpamaercd. Tarolf NMOMMB YCJIOBHO HASOBEM MEKDOIO-
SHUMOHHNM, C yMeHBIEHHEM mAra N0 GEeCKOHeYHOCTH MEKDONOSHIMOHEHM
NOJME HpAOCpEeTaeT BHEN NOJMBA B NBHEXSHHH, KOTODHE OCeCHeYMBAST BHE-
COHEE MMHMMAIGHHX NOJMBHHX HODM HA MAKCAMANBHOR cropocTH. IIpE Mux-—

PONO3MIMOHHOM NOJHBE MOXHO O0eCnevu#BaTh NOXaYy NOJMBHHX HODM OT
MEHEMANTEHNX N0 MAKCHMANLHHX, YTO JNOCTATAeTCA yCTaHOBKO# Besmum—

HH COOTHOWEHHA MeXIy UepHOJaME IRAXCHHS M OCTEHOBOK. 9TH COOT—
HOWMEHWA yCTAHABIMBANTCH HA BpeMeHHOM ycrpoficrse. Tax xax mpm
MUKPONO3ELHOHHOM NOJMBE OGmee YACJO MATOB PABHO UHACHY NOSHIEOH-
HEX OOJEBOB, TO IOMHB HA JUHMHE saxsarTa NOXNeM CRIAMNBASTCA H3
1 - 9ECJA HEIPONOIKETENHEHX MEKPONOSMIMOHHHX NOJABOB.

Ha JIMd "KyGamr" cCTapr-CTOIHME DeXeM NBHXCHAA 3aI8eTCH
Ha TJIABHOM WAETE YUODABNCHHAA IByMA TailMepaMy - peJsie BpemeHH. Heol-
XONAMyD DONMEHYD HODMYy YCTaHSBJMBADT B COOTBOTCTEEE ¢ Tad:.l.

Tadumma I

SaBHCAMOCTE CpenHe# ckopocrs meExeHms I "Kydaxs"
OT NOJEBHOX HODMH

%  maymec, paysa, __ KO
G = TS

607 10 10 %0 2 20 0,0035
363 20 20 80 5 25 0,007
202 30 30 70 7 23 0,0I05
152 40 40 60 10 25 0,014
I 50 50 50 12 24 0,0175
I0I 60 60 40 15 25 0,021

87 70 30 18 25 0,0245

76 80 80 20 20 25 0,028

7 9% 90 10 22 24 0,0315

60  I00 100 0 25 25 0,0348



Bpemi maxna cocrasnaer I00 c. 3TOT IMKI BROYAST BpEMA JBH-
xeH#sa MameHH (MMIYJBC MMM CTApT) E BpeMd CTOAHKA Ha MUKDOMO3MLIAN
(naysa mum cron). [pgyeM, H3MEHEHHE NONMBHO# HODMH BelieT K M3~
MEHEHAD KAK BPEMEHM JBEXCHNsS, TAX M BpeMeHM CTOAHRE Ha MIKPONO-—
SHIMAE .

JexTpEbEIMpOBaHHAA NOKNCBANBHAA MAmWHA i NOJMBA RHBOT—
nopomueckEMm croxame "Kosxomenra~I00", paspadoramnasa BHIO "Pamyra"
COBMECTHO cO cremmazucramu IJIP, OTHOCHTCA K THIY MallMH, pacoTa-
X B CTAPT-CTONHOM pexumMe, Y 9Tof MamMme odee BpeMi IWOuIA,
prOYaKIee BPeMd KBHXCHHWA H CTOAHRH, 3aNAeTCA CYeTUAKOM MMITYJIb—
00B, DACHOJIOXEHHOM HAa IVIABHOM IyJIbTe YUpPaBNeHHS HA NepBOi Tejex-
we. Bpemsa JBEXCHHEA MaIMHH A3 OCMEI0 BpPEMEHM [MKIa 3a18eTCH BTO-
PHM CYETYEKOM MMIYJIBCOB H COCTaBiieT odwuHo 45 ¢ wm 90 NARIOB.
Bpemd OERJIA YCTAHABJIMBASTCH B 3aBECHMOCTH OT NOJMBHON HODMH

t“ 3 tcm o t’o ’ (I)

rpe !y - BpeMA IEKIA, C; [, — BDEMA CTOFHKM, O; [ ~— Bpe-
M1 JBEXCHES MalEHH, C.

Cpemmdasi CROPOCTH NBMXSHEA MANUHH ONpENeNdeTCA IBAMRCHAEM lep-—
pofl TesexxE, HA KOTOPOX  YCTAHOBNEHO NMPAEMHO-YCHIMTENEHOE 000Dy-—
JOBAHEe EHIYKTHBHOK cHCTEMH CTACEIMSAINE HAIDABICHAA IBIXSHMHA.
Kpome TOro, nepBad TEJEXKS CBASaHA © MAPHADHHM BONO3ACOPHHM yCT-
poftcrsom, CpemHuit mar MameHH A4S [0 pesyJabrTaTaM CTaTACTAYeCKOl
00padoTKY pesSyJasTaToB HcciaenoBaHuit cocTammierT 3,4 .

®poHTANBHHE NOXNCBANLHHE MANMHH XAPAKTCPASYOTCH CJIEAyIuAMA
OCHOBHEME NapaMeTpaMs: LIEHCH MrEOBeHHON LIONAJHM YBIAXKHCHEA
joxgem ¢, M; mArOM NBAXCHAS MANMHE A S , M; CpemHedl AHTEH—
OMDHOCTED JOXKNA £, Mw/MuH; ToydBHOH HOpmolt m , wmM; daxTE-
WoCKoll CRODOCTED JBEXSHHS MANEHH ¢ ydyeToM Eoppexmme V , m/c.

llar peExeHHs MANHEH DaBeH

A5=T¢'V. (2)

Uncsio MArOB HA OTDEeSKe IyTH, PABHOM JUMHE MIHOBEeHHO# IUo-
A YBISXHERHER, UNOJCUATHBAETCH IO QopMyJe

..=I/AS-£/I‘95'V, ' (3)

e f,g -~ ppemna jeExeHEd, ¢ (nua OJM@ "Kydaur" - noxasaEdd OC-
Nommoro raéimepa; maa M "KousomeHra-I00" — Spems IBEXSHNS MAmEHH
WM nepeoft TeseXKE) .
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Bpemsi CTOAHKE HA MEKDONOSMIEN B 3aBACEMOCTH OT CpemHelf cxo-
pocrs ypmxenmn rexexis (Mammm) Vo, , woom { , umcxa maron
/i MOXHO BHPA3ETh yPABHCHMEM
((1-2) 60m (1-1)
VCP',' P'ﬂ
rne A - xosdpEument, yuaTHBaDuA# COOTHOWEHNe Mexuy cpemHe#t u
parraIeCcKof CROPOCTAME IBEXCHWUSA,

WLV, (5)

m%,-rq’;- ~ Cpejiad CKOPOCTH NBEXGHES B S&BMCHMOCTE OT IO-
HopMH, M/c; @ - pacxon mammmi, m°/c; 4 - mEpma
saxsara, M.
Hocae noncTaHOBKM 3Havermtt fopmyx (3) = (5) B fopmyay (4)
maeen

— . B -

’ (4)

lem

UL L V(1-2)  60m 1p(V-Vep) o 1
Pii 7% : :
llo mpeseneHEOR GOopMyXe MOXHO ONPENSJMTE BpeMd CTOAHKA Ma-
IHHH HA MEKPONOSHIME, SHAG NOJEEHYD HODMY, EIN INOXNBHEYD EOD-
My, SaNaBAafCh BPOMOHEM CTOSHEX.
[lpasep pacuera i HoxuenaubHoll mamern "Koxomerxa~I00",
OcHOBHHE NokasaTeJH: /m =60 MM; Tos =45 c;
V =0,07 w/c; p =0,55 sa/nom; { =25 M.

Vep “ggpeee = 1955
= 60:60-45.(0,075-0,0036) _ :
rorma 1., 0.65.25 840 ¢

Ha cueTdEre MMIYJNECOB YCTABABINBAOTCA UMCHO HEKAOR B SABHCH~
MOCTHE OT Tpedyemolf mosmeHOR HopMu. llBa IEKIA cooTBeTCTEBYRT I C.
Torma AAA BHUAUE NosmeHOf Hopmu 600 mM°/ra (60 M) mammma noJDRHA
CcTOATHh Ha Muxponoammx 840 ¢  mma I680 muwmos.

[Ipamep pacuera mna Mammss “"Kydams". HeoGXONAMO ONpENEeJNTEH
paxTAYeCKyD NOVIMBHYD HODMY UDH CJeIymuX NOKRASATENAX: 3
Tem=80 ¢; lg6=20 c; V =0,0848 w/o; p =I,2mw/mmm; A =0,2; |

{ =I0-1I u. |
|

lem B 4 QoI.Z-E.S
m = = = 30,1 .
60'195'1/(/- 1) 60-20-0,0848-(1-0,2) ™



YeraHOBEB HA OCHOBHOM TailiMepe Bpemsi mvmyasca 20 ¢ B naysus
80 ¢, nosyvaem noumsryw Hopdy 300 M°/ra, UTO COOTBETCTHYET JAH-
M Tadumy I,

lapamerps neaxentsa JIMP "Kyoan:" MOXKHO ONDENEJETH IO HOMO—
rpamve, npencrasyexioff Ha pac.I.

r‘l?
T

-

aysa

0 30 350 70 90
Umnynse . C

-

S
2

=

181181

'ﬁ
P TE w B

—
|
b

A

Prc.Il. Homorpausa mm_w

Y mammsn "KosomeExa-I00"BpeMi LEKAA E3MOHAGTCA B 3aBECH-
MOGTH OT MOoJHBHOK HOpDMH, & Bpemd JBMXeHAA NOOTOAHHO. Bpems
[OUIA, KOTODOE HEOGXONMEMO AMETH I BHNAYE Tpedyemolt nommsrON
HOPMM, MOXHO ONPENEJINTE: X3 BHDAReHH:A

60 m 60m -85  60m -V lgs 4

p-n = ﬂ{ £ P{ [ F/

¥ npasenenHoi GopMyxne BCce SHAYSHHA, KpOME NOJMBHOR HODME,
JONDDOTCS BEJMYMHAME DOCTOAHEEME A NaEHON MAuMEH. NOSTOMY MOX-
NO BanEcaTs

[“'

t“ L Kl m~ /5”‘ » (8)
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rne K, - nocrosusuli xoaffummert (na mammeEn "Kosxomerka-IO0"
paBHuit IS ¢ sar~L)

Jisi MPHONMXKEHHHX DPACYETOB H IPAKTAYECKOTO IOJNL30OBAHMA IDH
YCTEHOBKE WMCJA LMKIOB /77, HA MAMEHE MOXHO IDHMEHATH DHOpMyJy
(upsr ycnopEM, YTO 32 OJHY CEKYHIXY COBEpHANTCA JBa IHKJIA)

n,=30-m . (9)

3aBACAMOCTE cpeXHe#f CROPOCTE OT BPeMEeEH IEKIA M NOoJmBHOM
HODMH NpejicTaBieHa HA pic.2. Cpenpsad CROPOCTH IBAXEHHS OIpeesii-
Jiack 1o fopMyse

Voo = a8/ Ty - (10)

Yucno uurnob
300 900 1500 2100 2700 3300

I

1100
S 900
2
=
~ 700
s
Q
o
X

500
g \
>
3
S 300
<

N
S~
3
0 0,04 002 003 004

Cpednsa cxopocme dbuwenus , m/c

Pmc.2. Halorpauun hié i onpgmam m gxna H
ng HODME "Koxomesra-I0C"
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BunoJHeHHNe DPACYeTH NO NpEBeNeHHHM QopMyJZaM ILIA IOENeBaib-—
wax mams "Kydaus" u " ~I00" NOATBEDHIANTCS NMPAKTHYESCRAMA
JUNOTHME .

CIECOR HCHONbL30BAHHON JETEpaTypH

1. B.M.Jecener Joxnesansiue Mamzmu, M., Mammsoctpoempe, I977.

YIK 631.347.221.2-82 A.®, Kommit, .,

BT, Myuxaft, xauzn.TexH.HayK
(BHMYMa TII)

.HHOIO(IIOPHM JOKIEBANHIAA MAIVHA SPOHTAJHIOTO
[EPEMEIEHI C IWIPOIPHBOJIOM

B nameft cTpane ¥ 3a pysexoM B NOCJENHEE I'OIH NONYYADT BCE OOMb-
06 NpE3HaRde ¥ BHEeNPADTCA B CEJBCKOXOSANCTBEHHOE TPOAIBOACTBO PpOH-
Tianie WEPOXO3aXBATHHE NOXNEBANHHHE MAMHE, IPOMSBONAWEE NOJME B
JMNOHHE ¢ 3a00pOM BOXIH K3 OTKPHTHX OpOcHTexXel WiM HaOPDHHX BOXOBO-
Jop, Tareme mansHamy, Hampavep, seasiores B CIA "3maarsx", "Bavm-
Poligeep” w xp., ¥ Bac - "KyGams" m "Koxomerxa".

[lpeavymecTBa PPOHTANBHEX MANKE , . pROOTAHMX B NBAKSHHH, H3BECT-
MM, neodxommMo naybHEeHmee COBEDMEHCTBOBAHME TAKMX MAIMH B HalpaBie-—
MMM CHMXeHEA TPYAOSarpaT Ha SKCIUIyaTAljm, pacxoja Meramwa, TOILIMBA,
BIOKTPOSHEDPIMA, & TaKke IPYTEX BENOB TPYAOBHX ¥ SHEPIreTHYECKMX pPecyp-
oo, HeoGxommMo Tarxe OGECICYNTH PACHMpEHEE 30H NDEMEHCHMT MOmuH,
POBMOXHOCTE pachpeNieJIeHns C IOVMBHOMR BOJO# MEHEpPANEHHX H OpraHyec-—
Mix yuolpenmil, XAMHIECRAX CDEACTB SalATH pDacTeHmi.

Omv 13 BaxHHEX BONPOCOB ABJAAETCS BHOOp THNA NpABOnA (POHTANL-
Mol MEUIMHE C YYeTOM DAIMOHANLHON er0 KOMIOHOBKE M KOHCTDYKUMH LA NO-
AyUoli Hagoosee ONTEMANEHHX NAPAMETPOB MANMHH K SKOHOMEYECKIX NOKA3A-
rostofl,

HapecTHN ¥ NDEMEHADTCH B JNOXNFBANBHHX MANNHEAX TEIUIOBHE, 3JEKTDE-
N0OIU®, TEIpABMETECKEE & MHeBMaTHveckse mparates [I, 2 ].

Mioroonopsre JOXNEBANBHHE MANMHE QPOHTANEHOIO Je#CTEER, padoTab-
MO D JTRICKEHEE ¢ 3a00pOM BONH HS OTKDHTHX KaHAJOB, ABAARTCA MHOI'OIBE-
Porossinve, [IepBAYHEM JBETaTENEM LA TAKMX MAMH, KAX IPABAJIO, ABJI-
070N Jesess. JsETaTeNs CAMOXOMHHX TEJeXeX MOTYT OHTH DPasIMIHHME.



Amaums 36 noxieBANBHHX MamEH (IO NATEHTAM B ABTOPCKEM. CREISTEE
NOKA3&J,YT0 C BJEKTPONPHBONOM TeJexeK HACYATHBAaeTCA OKoJO 60 %, ¢
PENPOUDPABOXOM ~ Oxono 40 # ¥ OfHA MamwHA C TEIVIOBHM IBETATENEeM H 00
M BAJIOM BIOJL TPYCONpPOBOJA LIS OPEBONA TEJEXeK.

Ecne cpasHATE pAX Noxasareseff CANOBHX Nepexad AT MHOT'OONODHHX
TOXNEBANEENEX MamuH (KORCTDYKTABHHX, SHEPIOMEXAHMIECKIX, HKCILIYATAIUE
OHHHX, PROHOMHYECKEX, IO TEXHEKe GE30NACHOCTE H CAHETADEE), TO TEIUK
MEXAHERYeCKHE NDEBOX AMeeT OOJee HESKEE NOKASaTeNH, a I'EJPOMEXSHWYEC:
Rt K mmpommuecm npaMepE0 pasHomemEs [ 2 .

[Ipa MpAMEHEHAN TRUPOUDHBONA OTHANAET HEOGXONEMOCTE B BJIEKTDO-
TeHeparTope, SASKTPONBATATENAX, SJNEKTPOKACGeNHEX M B JIPYyI'OM CJIOXKHOM
SJIEKTPOOCODYIOBAHAE, SHAYMTEJNHHO yIpPOWanTes TeXHWYeCKER yXOX, PEeMOB
# XpaHeHHe MaIFHH, & B CAyYae BOJOsSadopa M3 HANODHOIO BOXOBOXA HCKI
9aeTcHd NOTpeCHOCTH B sHEpreTHyeckolfl yecTaHOBKe HA LEHTDPATHHOH TEICERE
MANMHE, SHePTHEA OPOCH TeNBHON BOINN OyZeT HCHONBSOBATECA B NDHBOIAX
TEJeXEK, B SJEMEHTaX TRIPORBTOMATHEE LI CTACHMSAIMH ¥ CHHXPORH3S=
LR JREXCHAA MAIIHH.

YouTHBas NpeAMynecTBa THAPONDHBOXNE, MPEACTABIAETCH IeJae8000pas-
HHEM HADALY C SJCKTDEDMINDOBAHEHME MANFHAME Taua "Kydams" & "I(o.uouenT
Ka" cosnarh QPOBTANEHYD NOXNCBANLHYD MANEHY C THIDABIEYGCREM IPEBO-
JioM,

B BHIO "Pamyra" mpoeenenn HIP m OKP mo cosjammn Taxol MammHu,
HamGosiee MPOCTHM pemMEHHEM HA nepnon CTaIHH IPEICTAaBILLIOCH naxcmm-{
HOe ACHONb30BaHEE 2JemeHTOB JM "@perar”.

i 3TOT0 pemasics DPAN BOXPOCOB:

00 OCHACTKE MAlHHH SBTOMATHYECKEME CHCTEMAMN CHHXDOHESAIME CKO-
pocTell IPOMEXYTOTHHX TeJeXeK H CTAGRIN3alMM Hampasaenas (Kypca) IBH-
ECHEA MANMHH BIOJEH BOJOBONA;

00 o0ecnevYeHEN DEBeDPCHDOBAHES NBHXCHHA MANMHH;

0 CO3JaHMM ABTOMATHYECROIO BOAO3a0Opa B IBARSHHM M3 SaxXpHTOR |
ceTa.

BHIIO "Panyra" GHIM H3TOTOBAEHH ONHOKDHIHE (BPOHTAIBHHE nomenanq
Ede Mamens (JMD) c TEEponpEBONOM CHaYANA ¢ YeTHpEMa (mEof I20 M),
BoceMmEn (240 M) # mBeHammaTED Tesexkamy (340 M).

Joxnesarsnan fponTarsHas MamgHa mmmHof 340 M (JMB-340) cocromT
&3 BONOUPOBOXANEIO TPYOONPOBONA C JNOXNCBANEHHME ANNADSTAME CEDHH
Il "Fperar™, CaMmOXOIHHX TENAXER C DEBEDCHBHHM XOIOM, THIDABITIECEOTO
OpEBOJA, B3AHMONERCTBYDMEI'O C KOJNEeCAMy TEJEXSK H CBASEHHOIO ¢ BOJO-
ITPOBOJAIM TPYCOIPOBONOM MANFEK 4Yepes DeryNEDYDMEe i DPacIpeleJTek-

|
'
1
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HMO RNANAHH, CECTEM CPaCRNNSAINN HANDSBIPHNH JRIXOHEA ¥ CHEXDORNSAINH
JUMRCHES TeJeXeR MARHH.

DanponpaBon, KOHCTPYRIAS 3JeMEHTOB BOAONPOBONANETO TPYGONPOBO—
Jn ¢ cEcTemOR TPOCOBOR MONBECKH, NMPOMEXYTOYHHX @ Kpaftwe#l Tesexex,
i TAIxe NOXNEBANBHWE ammapaTH samacTBoBaEH y JM "®perar". Bomosadop
MOXET OCYWECTBIATBCHA H3 3aKpHTOR CeTH Yepes IulkEll pyxas ¢ pyqHHM
HOJOUIOYEHACM R PHIDAHTAM WK X3 OPOCHTEJHHOI'O KAHANA C ITOMOMBD Ie-
peJnExHoR BAacOCHOR CTAHIMA,

CucreMa aproMaTEYecKofi CEHXDOHNSAIME NRENCHES TEACXOK MAMNHE
(pmc.I) mpemerapmier codoff ynpenmsmmmRt TpOC, HATAHYTHR BIOXS BOJO-
UPOBONEMEro TPYCONDOBOJA MANNHH ¥ COOJNHONHNE HA NDOMEXYTOYHHX Te-
AONEAX IEYIIOTEM DHYAIOM ¢ POIyINDYDNEME KIANAHAME, Yepes EOTODHe
HogaoTCS BOJA B I'NEPOIRNNHAD (ONNH KEANAN - RIS ODAMOTO XORA, XDY-
rofl - put ofparEoro).

[lpx orcTaBaEEE HXX BHOSTGRHN TENOXKE BUEpeX yUpapaixmeR TpoC
nosjeflcTByeT HA DHUAT, KOTODHE BHSOBET HIMEHEHHEE NIDOXONHOIO CEYeHES
POIyANDYOUero KIANAHA N, CEENOBATENHHO, BPOMEHH SANONHCHES BONOR I~
POIINERDE, YTO NDEBEXET K HIMEHEHND CRODOCTH JBEXSHER TEJCXRE, N
ONA TONCTPORTCS NOX JEHMD $POHTA MAMNHH.

Cucrema aproMaTHIecrofi CTACAINSAIMNE KypCA MENMHHN BRIDYSET XECT-
KYD HANDERNAOEYD EIH TPOC, TYT'O HaTAHyTHE Brous keEana (rpydomposona),
Oaomee yoTpoficTBO ~ BOJHNO C POMEKOM, KaTAmeecH N0 HANpanusomed,

N JIADAN, POIYANDYOWER DOXAYY BOAE B IEXpORIREND Bexymefl TeNexxa.

Pec.I. Ysea cumxpommaacmu 1rixerra resomex IM: I - ynpas-
Tpoc; 2 - puNar; 3 - pery mpyowEd KAANAH;
4 - IRORAE DYHAB K I'MIPIRARHADY

2'7



lpst yBeswuerzd (yMEHRBUCHHA) YIVIA MEXIY OCED MAIMHH i HANpPABJE:
HEEM JBMEeHds, T.€. KOTHa BeIymad TeJexxa BuHOeraer Bmepen (orcraer);
BOIAJIO -BO3elicTEyeT HA pery HpymmEi KianaH, BCJCNCTBHE Yero YMEHEIE
ercH (yBeqmuUMBAETCA) DACXON BOXH, HocTynmamme#f B IHIPOLEIAHLD, H3MER
€TCS CKODOCTDH NBIXCHHA TEJEXKH M BOCCTAHARJMBASTCHA KypC MAamMHH,

Iipr mecaenopammsax JMP-340 ¢ pacxoznom Boxx 60-80 J/c # Hamopom
50-60 M yCTEHOBJIEHO, YTO MaFHA padoTocHOcOfH& ¥ NONTBEpXIEHA Ipa:
BEJIBHOCTS NPHHIPIMANBHHX pelieHull MO CHHXPOHH3AUMM X CTaCHIM3aumm
JBExeHNa QPOHTANBHON NOXICBANBLHON MamkHH.

Ha ocrose HIP z OKP, nposemerHux BHIO "Pamyra", KOHCTDYKTOPCKME
Gopo # 3asomom "®perar” paspadorTaHa # MSTOTOBJCHA IBYKpHIRS @pOH=-
TanbHEaA NoXneBaybHas MammHe (IMP) ¢ I'EIpaBIEYECKEM IDABOAOM H 3
POM BOJMH B JBMXCHEE H3 OTKPHTOI'O OpocHTeNbHOro kanana "Kapasesia"
(prc.2). Mammha mMeeT KEHY 722 M ¥ OCecIevUEBAET NMPEHY SaxBara JON
nem 750 m.

Ona mpencrasnieT codof BopgompoBofAmui TPYCONPOBOZ, CMOHTEDOBAH:
Hull HA JBYXKOJECHHX ONOPHHX TeJexxax. KOHCTDYKIHA 3JEMEHTOB BOIOINO:
BOLAMETO TPYyOOUPOBONE C CHCTEMOR TPOCOBOR NONBECKE, IPOMEXYTOYHHX
B TpaiiHEX TeJeReK, THIPABINYEeCREil IDABON, & Taxkke NORNSBANEHHE ANma)
TH apanorgyEn MY "®perar”. MammHa upexcraBiieT coloi Kak OH mBe Ma
HH "@perar", coemMHEHHHE IPYT C JPYyTOM LEHTPANALHOH TeJexxo#, Ha KO
DO CMOHTHPOBAHH HACOCHO-CAIOBAH ycraHopka (masexs fM3-238 HB ¢ Ha=
cocoM [-500-65) C BOXO3ACOPHEM Y3JIOM, NyJBTH YIPABICHHA H KOHT=
pous, cJensmee YCTPOMUCTBO CHCTEMH CTaCAIM3AlHE Kypca.

MamgHa cHadReHS ABTOMATHYECKMMM CHCTEeMaMd CTaCH/M3alll Kypca
BIOJNE KAHANA, CHHXPOHMSALME MBERCHAA TEJeXeK, a Takge aBToMaTAYecC—

Prc.2. IM® "hapaBeuma". lleHTpaibHas TeJexra
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ot cecremofi apapelinoff samETH MAmMHN OT CMENEHHS OTHOCHTEJNHHO KAHA-
AN, HEXODYCTHEMOI'O ESI'ECA BONONDOBORENEr'c TDYOONPOBONA E NDE HADymMEHWE
poxEMa NE3eSH-HACOCHOK YCTAHOBKH.

PacueTHas SKOHOMEYecKas >fPexTEBROCTE mpuvcHenua P "Kapases-
an" no cpasmensn ¢ JM "IEemp" cocrammser 41,47 pyd./ra.

B I980-I982 rr. IpoBeNeHH MCHNTAHEA MANKHN B XO3ARCTBEHHHX
yonongax B xouxose "Jlpyzda Hapomos" Kpmmckoff odnacTr, lemd mc-
nuTaHER ABANACH ATDOTEXHNUYECKAd OLEHKA MANEHN A ONpeleJeHAe Xapak—
TOpA ee IBEECHEA WO Kypcy B JpoHTY.

HomrramRs NOKA3ANE PRSOTOCTIOCOdHOCT: Mammmy [3, 4] . Oma rBi-
'JIACE YCTORTUEBO BIONE OPOCHTENHHOTO EAHANA C OTKIOHEHHEEM [EHTDAh—
noft rerexzz or Eaupapxammero rpoca +100 aw (pme.3). Kpsmss mamemy
OOXPAAUIE UPAKTEYECKE IpAMOVIEHeMHOCT: ¢ BuOerangeM (orcrasaHmen)
J0o# IpOMEXyTOYHOR TEJeXKE N0 OTHOMEHHD X JBYyM COCEIHEM B Ipenesax
420 cu. [Ipz sTom BuGeranme (orcrapaHEe) FpallHmX TeJeXex IO OTHOmE-

+26 +60 -6,2 -57
5 R 5 R (e S i
| | | |
| I l |
| ' | |
| I l
| I I
| ! |
X7 X9 K 14 L8,
KNawan
|
I | |
| l l |
| I | I
I b l |
l— | I |
b — - — ——q——— 4
-50 ~11 -6,0 +4p

Pec.3. xapaxtep uepemewenza & "Kapapeara™



) 1t LeHTPANbHOK XOCTHrano 6~7 M, 9T0 upA paccTofHAN 361 M OT Le
parbHo# 1o kpaisell (IseHamuaroft) TEJEXKM NPAKTAYECKH HE BIALIO HA
npAMOIEHEe#HOCTs KoXeH (ClefioB) OT KQIEC TEJNeXeK MAllfHH.

Pacxon BOMs Mam#HO# mpm Ramope 58 M Own pased 157 J/c, noJHE
HOpMA 3a Om@H mpoxon - 200-600 M3/ra, TPOE3BONMTENBHOCTE 38 I 4
OCHOBHOTO BpeMEHH Tp noxmpEoli Hopwe 600 m°/ra - 0,94 ra/u.

[loxy4eHo BUOJHE YROBJIETBODATEJNLHOE KAYECTBO NORIA: Koafdarme!
afbe xTHBROTO noumBa pocruran 0,76 (mpe cxopocrs Berpa 1,2 M/c) a
crmmancsa no 0,69 (mpw cxopocTs Berpa o 7 M/cC), CpenEAA MHTEHCHB
HOCTH Joxmi Owna pasna 0,30 mw/mmH,

lipopenenune  gccxenopanmA P "Kapasesna" nosBoisanT CHEAATE
BHBOJ O COOTBETCTBHM €€ OCHOBHHEX NapaMeTpOB 3aJJaHHHM MCXOMHEM Tpe
GOBAHMAM A LENeCOOGPA3HOCTH JOBeNeHAs MamgH (IJaBHHM O0pasoM IO
BOIPOCaM HANEXHOCTHE) MO NPOMMIIEHHOI'O NpPOASBOACTEA.

Mamuna moxeT HalT nmpuMeHende Hapany c JIMP "Kydams" Ha ydac
XaxX MeHbme# mIowanE, ¢ NOBHICHHHMH YRIOHAMM.

CIHCOK HCIONH3OBAHHOK JHTEpaTypH

I. yxa T.U., Axym B.B., Iynpaxos A.H. lpasBons mamas. M,,
HocTpoenne, I975.

2. Jyuxagt B.I',, lanmaros I'.M., Konalt A.®, Passurie ¥ cosepm
BOBAHME NPKBOJNOB MHOIOONODHHX NORNEBANBHHX MameH. - B xH.: Pas
4 COBEDUEHCTBOBAHEE IPABONOB CEJLCKOXO3AlicTBeHHOHR TexHErE. Tes.n
BceconsH. HAy4H, ~Texs, koup. M., I982.

3. lenzmn M.II., Apanacres B.M. K Bompocy 0 CHHTE3€ CHCTEMH C
CHJAMSAIEN Kypca MHOIrOOnopHOR camoxomHo#f ¢ponransHolf noxuneBansrOR
mmHu., - B kA, : Hopoe B TeXHMKe B TeXHOJNOIHH moymsa. M., BHMMTEM,
BHIL.G.

4. llposenernne Ecciaenopanmik 10 OLEHKe NApPAMETDPOB 2KCIEDHMEHT.
10 ofpasua QpoHTANBHON NoxneBanbHO¥ Mamuxu JMP "Kapasesna". Orue
0 HayuHO-TexHmYecko#t pacore BHMATII sa 1982 r.

YIK 631.347,221.00I.2 B.®.Hasapop, MHHX.,
I'.ﬂ.lmmepl‘. KaHIl, TexH.Hay
. (BYCXOM)
PACYET UIMPEHTEIRHLEX ®EPM MHOI'OOMOPHBX
JOKNEBANHHEX MAUMH
B macTosmee Bpema B CCCP oxomo 7 wm.ra, wm 40 % n
wiowanei opowaeTCs NOXHEBAHMeM. JTOT CNOCOS MEXaHH3AIMH NOJHBAa
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ARETCA Hadoosee NepCnexT#BHuUM. lia ruowans MOpARLA 2 MM,y
(28 % miomaneit, OpOWAEMHX IORIEBAHMEM) IPHMEHHINTCH MHOTOCHLOD=
HHEe MaUMHH KPYyIOBOI'O A (JPOHTAARHOTO AeiCTBMA.

TnapHEME JOCTOMHCTBAMA MHOD'CONODHEX MAIMH ABJANTCH OOTHUST
MpUHE 3axBarTa @ NPOU3BOAUTENHHOCTDH, BO3MOKHOCTH NOJION aBToMa-
TH3amA noumBa (TPYyXos3aTpaTu 2& CC30H Ha I ra COCTABIANT hellee
2,5 veq,~4). BONpPOCH COBEPUEHCTBORAHIA FOHCTPYIMA 9TAX MAUIIH
HAXOIAITCA B LIEHTPE BHAMAILLE PaspacOTuAKOs TEXHMKH LT OpOmeHsl.

Boxpmoe 3HavelMe MMEET COBepWeHCTRODAaHHE Hecyue)y KOHCTDYKIMA
MHOTOONIOPHHX MAllMH C UEJHD NOBHIEHMA €€ NMPOYHOCTH i KeCTKOCTH,
yBEJUMEHMA JUIMHEH TTpoNeTa MERIy omopamM. JBeJveHMe LIHHL MpONeTa
yMEHBILAeT YMCKO XOAOSKX ONOp MalMHH, YTO NPUBOMMT K CHIDKCHAD ee
OTOMMOCTH, NOTEPh Ypoxad OT 3aMUHaH#sA KoJlecamu, NMOBHICHED KOJIGHHIMA-
oHTa 3eMEJHHOTO MCIIONB30BaHAA, YIYHNEHMK OCpasoTKM MOYBH 7 YyCJO-
puit Tpyaa mexaHu3aTopoB. [0 naHHEM NPKEMOYHNX MACHHTaHA# "Pperar”
i "JlHenp" mOBpemAOT LO 2 % pacTemuit. OGmas DPOTAKEHHOCTH KOJEH
jocruraer 17,5 w1 mpa mEpmERe no S50 # ruyduue no 20 cu. Coxpaue-
Hge uMcsa ONOP odnervyaeT ylpasiieHue INBEKCHMOM MAUME

Jlo nocJemHero BpeMeHN B OCOJBIMHCTBE KOHCTPYKRLULI MHOI'CONOD—
ML MANMH TPAMEHAsZAach BaHToBad (Tpocopas) noupsecka TPYyOONPOBOAA.
OnuT sxCIVIyaTAIy MaldAH C BaHTOBO# nozpeckoll TpydompoBoja INOKABAT,
UTO TaKad KOHCTPYKXIMA HE O0CCNEeYMBAET NOCTATOYHOX RECTKOCTMH H
npouHoCTH. JUIMHA NpOJIeTa Yy MAlMHH C Taxkoi MOoBECKo# HE TNpeBHLACT
J0 m. Tpocopas NoABeCKAa He NO3BOJAET TPYGONPOBOXY M3THOATHCH K
JATPYIHAET MCIONH30BAHME MHOI'OONOPDHHX MAllMH Ha nepeceyeHHON MecT-
NOCTH,

B HacToAmee BpeMd 3a pyCexoM MauMHy C BaHTOBOI noupecrol
TpPYSONpOBONa NPAKTAYECKHM He BHIyckawrci. IlIpameHseTca Hecylas
KOHCTDYKUMA B BN OPOCTPAHCTBEHHOA (PepME TPEYTOJBHOTO  CeveHud,
NO[XHAM NOACOM KOTODO#t spjmieTcA TPYyoOmpoBod. Ha HEeKOTODHX MALTHAX
IPUMEHSATCS OOHYHHE GepMH DACKCCHOTO THIIA ¥ WNPEHTeJbHue depwu
0 NPAMOJIMHEMHEM TPYOONpPOBOJOM, OIHAKO HaudoJee pacrpocTpaHeHa
WUpeHTeaEHan fepMa C NpeNBapATeNBHO HAIPAREHHHM TDPYOONPOBONOM.
Takas jepMa npercTameT COO0OR NPEHYIMTENHHO MIOIHYTHU BHITYK-~
socTel Beepx (T.e.NpeIBapHTeNbHO HANpPAXSHHH 3aTdxwolt) Tpydompo-
poj, onupauafics Ha HWKHEE nosc-sarsaxxy "V "-o6pasmmMu crTOMcamE
Wy yrosxa, HupgHud NMOAC COCTOHT M3 JABYX TAI' KPyIJIOTO CEYeHMA a—
MoTpoM oxosio 20 MM C pacnOpKaMii B MECTaxX KpelvieHud CToer. Bmuay
MOl XECTHOCTH TAT HIKHAHK TOSC MOXET BOCTPAHMMATH TOJNBKO DacTdA—
PHBAKIE YCHIHAA.
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llo cpasHen#» ¢ BanTOROR noxsecxoll mmpeHrexbHAS depma AB-
AFeTCH Cosee KOMNARTHOR M ®ecTKOM KOHCTpyKugeR, Tpedyer MEHBIMX
TPYAOIATpPaT NpH COOpKe ¥ NO3BOAIAT SHAYATENBHO YBEJMIHETH JULEHY
nposera, JUEHa mpozeTa 3apyCexHMX MamEmi nocrEraer 56,5 m. B
HTIl BUCXOMa CIpOeKTHpOBaHA ¥ H3IOTOBIEHA DECITEDHMENTANbHAA depMa
anEHol mposiera 61 M. _

@epMa XeCTKO KPeUMTCHA ONHMM KOHIIOM K XOZCBOH omope ® odpa-
3yeT TAKEM O0pa30M CEKMH MAITHJ, KOTODHE COeNEHAKTCA IpyTr C
APyTOM mape#pHo. Taxad XOHCTPYKIEA NO3BOJAAET HCIOAL30BATh MANE- |
HY Ha TOMAX ¢ MEeCTHHME yiiosas@ 10 30 # & ODEMEHATH MEKTDEYEC-
KyD CHCTEeMy CHHXPOHH3AIdN IBEMSHHA ONOD.

Tpyoonpopox, spumowuiica B fepuax MHOTOONODHHX MAMEH BETICHHM
[OACOM, HEXOMMTCA NOJ HeHCTBEEM IJHAYHTENHHHX CXHMASOWEX IPOAOIL-
HHX yoRMME ¥ RSIECANIEX MOMEHTOB OT COCCTBEHHOIO Beca fepMu H
seca Boay (padoye#t marpyske). [IpesmymecTBEHHOE IDHMEHEHHe WMITpeH—
TeNbHEX fepd ¢ DpeIBapETeAbHO HANDAXCHHEM TPYOOIPOBOZOM OGBAC—
HAETCS TEeM, Wro TpyOoOnpoBOj B Takex Qepmax HaxongTcs B doyee
BHPOIHNX YCROBRAX. BCJEACTREE NpeIBapRTEeNBHOr0 H3THOA BHIYRIOCTHD
BBE[X HA YYACTKAX Tpydomposona Mexny "V "-odpasmumi crofixamm Ea-
I'Rdannde MOMEHTH OT NPONOMBECrO A LONEPedHOrO HSIECOB HMEDT IPO~
TEBONONOXHNE 3HaxH, B fepmax xe ¢ mpAMouEHeRHEM (EORANDAXGHHHM)
TPyGOIpOBOOM, BCJENCTBAE AGPODMALM ero YYacTKOB OT pacdoved
sarpy3xe (marméa BHIOYRIOCTHO BHE3), OyAeT HaMUATHCA CYMMADOBA—
HHe ESI'BCADNAX MOMEHTOB.

JocroEECcTBA Hecyuell KOHCTPYKIEM B BAje NIIPERIeJSHOR depmu
¢ HAUDAXEHHHM TPYCONPOBONOM OUDENEJHNT HeOUXONEMOCTH NDMMeHEeHMHA
ee B OTeYECTBOHHHX MHOTOONOPHHX MANAHAX BIaMeH BaHTOBOM mOxEec—
K& TpydonpoBona. B Hacroimee Bpemd Taxas depMa NMpEMEHEHA Ra
dponramHod mamuHe "Kycamn-M".

[IpoeXTAPOBAHAE MNPEHIEARHHX epM C HANPAXEHHHM TPYOONpPOBO-
I0M R:@eT OnpejlesieHHNe CJIOXHOCTH, ONHOM H3 KOTODHX ABMETCH Ieo—
MeTpHUCCKUM pacuer TPysonpopojd. CHOXKHOCTE TAKOTO DACYeTa Sarid=
92eTCA B TOH, 4YTO fepma ABwAeTcA IECROA cucremolt @ mpa
HATpYy3xe OojpepraeTcs SHaugTesasHoft nefopmaus. TpydompoBox, !
yaehca rudzam crepxaem [ 1], vaxxe mefopmEpyercd, X BCEONCTENE
37TOTC $OpMA ero Yupyroit Jenma npg padovelt HaArpysre sapaHee Hemd-—
pecTHA, HessnecTi JMWMNH Y92CTKOB TPYOONDOBONA B TAr HIDKHETO NOA
ca, ROMEHAOMESCA BCAENCTBHE CRATHA M PACTAREHAA, H3-3a 4ero X

upokexomrr nefopmaiys pepsu B nexom (asrad).
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CremyeT OTMETHTH, YTO HesHauurexbHue (3-4 MM) OTRIOHEHEA
JUBIHE TAT, CTOEK ¥ YYacCTROB TPyGONpOBOZA OT DacuYeTHHX 3HageHul
NPUBONAT K HENONYCTHMOMY HCKAXeHH (ODMH TpPyCONpOBOLa X HAXe K
IeHID HepME.

llesis0 IMpejIaraeMoro pacueTa ABAAETCH YCTAHOBJEHHE HopMu
YUpyTOR JuiEE TPYGONpOBOAA IDH padouelf  Harpyske K ONpejeJieHHe
JVIMH 3JeMeHTOB (JepMH C yyeToM HX nedopmarprit,

PacueT BejeTca B Takolf mocaemoBaTeXBHOCTH. [IpMHEMaETCA,

10 ynpyras JuHWA TPyCONPOBOZA NMp# padouell Harpyske gepMu umeerT
Ty opMy, KAKyD OHA EMeJa CH NDH HATDPYXEHMH TDPYGONPOBOAA IpO-
lousHoH canoi, NMpeBHmapme# KPHTAYECKYD. 9Ta  CHJNA MOXET GHTH
pIIOXEHA NOCPEXCTBOM sarTsaxky (TeTHBH) .Npoxonsme#t Yepes KOHIN
oropaia (pre.I).

Y
P> p

my

0 P> Py =
Puc.I. Onpemexemwe (opmu TPyGompoBoxa

Towroe nebpepeEnMansHOe ypaBHeHEe YODPYTOR JHHHE I'HOKOTO
OO, noTepABmero yeroiwmBocTs NON Ae#CTBEEM IPOXOTBHOR CAYH,
ponnuaael xparadeckyo (T.e. I'OKOro Crepxms, HAT'DYXROHEHOI'O MO
UOOTOMIRT, NPEBEUALNETO KPATAYECKOe) ,3amucuBaeTea rax [ [ ] :

B s i %3

e /= pajyc KpHBUSHH yupyTol Jummmm; 4 - Texymaa KOOp-

JMIATH TOWKE YIDYTOR JEHEM CTEDEHS, XADaKTepA3yDuas BEJIHYAHY
OO B nAaHHOM CedeHMH,
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e pL7E-T (2)

rae P’ - cmna, MpuiomeHHAR K KoHy crepxua; £ - momya

Al e m A s

VUDYTOCTH MATEpHAJA CTCPXHA; < - MOMEHT HHEDIM CEYeHMS CTepE- |

HA,

B xavecTBe He3aBECEMOr'O OePEMEHHOr0 NPHEHMMAETCH ATHHA IYTH
OA (prc.I). Torpua, Kax E3IBeCTHO

a’J’da/O , W d = det '

it

rpe & - yroa HaRJIOHA KacaTessbHoll X ympyro# Jummmu; 45
aNeMeHTapHuE OTPe30K YMpyTo# JorHMM.
Ypasrenne (I) mepemmercs Tak:

% --xzy 4 (3)

locne mmjdepenryposamma (3) no S , pama mpeoGpasoBamwil,
NIOACTAHOBOK ¥ MHTEIDEDOBAHMA C MCHONBL3OBAHKMEM 3ABUCHMOCTEH
dx=cosads , a'y =sin € d3 (pnc [), nomyvanTcs BHPAREHMS

i [/f/— ’Jm’y f\ll m’Sm’Y bt o

X2 »

x=2[[V1-m*Sin®y a¥ - [Vi-m*5in¥ d¥]-5 ; (5)
0 0

) ~cosY (6)

2

i

rre m = NDOMSBOJBHAA MOCTOAHHAA, [ONYYEHHAS NpH HHTEIDHPO-

BaHEY ; 4 = YToJa, NONy4YeHHHH NpE NONCTAHOBKE.

HuTerpaun Bupaxemms (4) SBRIADTCH LTATTHYECKEMN HHETErpajaMy

I-ro poza, a Bupazenms (5) - BJUMNTHYECKUMH KHTErPaaME 2-TO pO-

Za. OER B SaeMeHTapHHX YHIIMAX He GepyTcd M JAS HuX cCymecTByDT

Tty [ 2] sEavemumit B dymamm pepxmero mpemena ¥ M MOLyAR m

sing—--m-.rmy’ ¢ (7)




Bupaxena (5) u (6) zanT B napamMeTpEYECKOM BUJle YpaBHOHEE
yupyroft JMEME CTEpXHS, HATDYXEHHOTO NDOROIBHON CHAOH XO COCTOSHMSA
HpommADnerc KpETEYeCcKoe.

HaGoxsmult IDOrMG crTepmER Y max EMeeT MecTo OpE COSY =I,
T.0. Hpr v. =0,

B cepemmse npozera mpr = J2 yron & =) x th% =0
(wocs S - pmua crepxsA).

Torpa ws Bupamenws (7) ¥ =0, r.e. mamGomsmmit mporud mmeer
MOOTO B CepemEEe mpojera

Ymaxr = 2m/x . (8)

JaJlaBuMCh BeJMIMHOR OPOrKGa TPYCONPOBOZA B CepeNEHE HpOoXeTH
Ymax, MOXHO NOROCDATH “MOAYNAH MHTErpaia /7 TaRWM, YTOOH HOAY-
Wy us (8) samamHoe 3HAYEHHE Y max . Bermmea & ompe-
JluuieTes NPE 3TOM M3 Bupaxenua (4) mpr S =8/2 2 ¥ =

x-[zfm £ 3 68 o wX9)

6 VI-m2:Sin*¥

JHAYeHHE MHTErpaJa B BHpaxeHME (9) HAXONETCA NO NDHHATOMY
MOJYaD m ®s Tacmm |2 .

Taxum odpasoM, MO NMpeABADATENLHO NPEHATOMY SHAYEHND ¥ nay
NONOOpOM ONpeNeAdeTCs MOEYA: /7 ¥ COOTBETCTEYNMEe SHAYeHHe A .
llogne ororo, mpummmas smavemme ¥ or 0 mo 90°% no Bupaxemmmm (4),
(0) w (6) momHO  oNpefesmTs AMMHY OTDE3KA YOPYTOM JEHMH TPyGo-
fposora S ¥ XOODMMHATH T B 4 TOUKE, OrpaHEuEBammef 3TOT OT-
posox, )

Onpenesms GopMy TPyOOmpOBONA, MOXHO HallTH EIrECAXNME MOMCHTH
h Oro cevYeHmAx

my = -P'-y ; (10)

Yowme £’ (pue.l), NpRIGEEHHOe K KOEIAM TPyGONpOBOKA, ompeme-
Anron u3 Bupaxemmsa (2)

P'= k2.7 . (1I1)



Jia copnagmeHEms QopMu yupyro#f JEHER TPYOONDOBOXA NpH pacdogei
marpyske depuu ¢ Popuoit, onpenesenHoll Bupaxexmsmm (5) u (6), Heol-
XONEMO 9TOOH MoMeHT M, , BosHMKANMNG B KAXNOM CEYCHMM IPH paco-
qelt Harpyske, OHN DAaBeH MOMEHTY /77, B 5TOM CEYEHHM OT IPOXOMABHON
omm A’ '

Mu ha dY (TSNS (12)

Cosnazenme gopM yOpPyIEX JMEEA OOBACHAGTCA TeM, UTO KPWBH3HA
B KaxJIoOM CeYeHMM MPONOpIMOSANbHA HSIECANmeMy MOMEHTY
X
E 7 -
Ha pmc.2 mpeicraBieHA yOpOMERHAs pacyeTHas cxema depu, :
JerHolt X muocko#t cmcreme. MarmGammmil MOMeHT, BosHRMKapmmit B cede-
HUAX TPYGONpoBOXA NpH padodedl HATDySKe Qepuu, ONpemeqMTCA TaK:

2
Ma = 2% -5P(x-a)- %~ P, coset -k, (13)

rie Pp - macca depmu; X - aGomEcca CeYHES, LAA KOTODOIO

onpesesseTrcs SHAUEHHe MoMeHTa; # - yCANMA, NDHIOReHHHE K TPy-
GonpoBoy B MecTax’ KpeIUeHES CTOEK M NpeXCTARIANNEe cololf cymuy

MACCH COOTBeTCTByXmEX CTOMKE M IONOBMEN MACCH NpRIerammpx X Hel

TAT HMXHEro fofca; G - pacnpeseseHHas HATDYSKA HA I M JUIMHE

(epuH, OPWIOXEHHAS K TPYGONDOBOXY

9'~pmp/Lr

rie Pmp - macca rpyGomposoga ¢ Boxolt; L - mmma depms;

@ -adcumcca CeYeHES, B KOTOpOM mpmicxesa cmma P ; P, -
CHJIA HATAXOHN] HAXHOI'O HOACA HA YYACTKe, B KOTOPOM HAXONETCH
JAHHO® CeYeHNe; O - yroa HAKIOHA JAHHOIO YyYaCTKA HEXHEro NOACa
K TODH3OHTY; /i - BHCOTA (epMH B JIRHHOM CeYOHNH.

C yverom (I3) mupamemme (I2) mpmmer mmp

2
_ng x ~ZP(x-a)- L - B, cosct -k =, (14)
Orcmpa

P,, -cos & -[—’;ﬂx ~-ZP(x-a)- -g—-mu]//l. (1I8)



ag=L/2

Puc.2. PacyeTHAY cxeMa Bepuu

B 9TOM BHDAXEHME NMpOE3PefieHEe Ay "COS A graAerTca mpoexmmelt
W HATAXEHHS YYACTKA HMXHOI'O [0fCa HA I'OPHSOHTANBHYD OCh. Hs
YyONORNS DABHOBECHS YSJIOB BHTEKAET DABEHCTBO SHAYSHME STHX HpOeK—
it Ha BCeX yvacTkax, T.e.

B, coset = P, = const . (16)

B cepemme mpoxeTa A *Amagr=/H . Banammich BucoOTOE (epMu
J OOpOJMHe OpoXeTa, MOXHO ONper MmTh mo sasmcEMocT: (IS5) ropmsom-
YIVLIYD NDOGKITED CHJNN HATAXGHESs HuxEero mogca /- . Bupaxemme
(1) MoxHO NepenmMCaTL TaK:
2

h-[—ggx 'ZP(X-G)-'?';—-MHJ/pyr . 1)

UTO BHpaxe:xMe NO3BOAHET ONPeNeJMTEH BHCOTY (epwy A B Jo-
OoM 0OYeHHH.

llocse onpemencHEs no gopmyxe (I7) BHCOTH CTOGK OPOESBOXETCH
foometpirveckuit pacyer PepMH, T.e. HAXONATCA SHAYGHHA JHMEEMHHX pas-
MUpON TAI' HMXHEI0 HOficAa, CTOGK, DACHOPOK ¥ BeynrmMHAa yraa o ma
MANIOM yuACTRE.

My nupaxemma (I6) onpexexswrcs 3HAYOHEA CHJI HATAXEHMA
YUROTROD HEXHETO loAca

Py = P/ coset . (18)



Tenepbh MOXHO NepedTE BHOBL K NPOCTPAHCTBEHHOR cmcTeme ¥ Hail-
TH SHAYEHMA CHJI HATAXEHWT KAXNOH TAT'M HUXHErO Nnofca, NPONONBHHX
cRImsAaOIM ycumil HAa YyYACTKAX M MOMEHTOB B CeYEeHHAX TPYOONPOBOMA. )
OT0 NO3BOVIAT MPOM3BECTH NPOPSpOYHuIl pacyeT HA MPOYHOCTH M ONpene-

omTs mumy TpydonpoBoja (yxopogerme) mpH padovelt Earpyske dep-
Mk

at = %’Tt gt (19) i|
rae N - npojoasHAs CEAA, NDAJOKSHHAA K TATe HEKHEIO Hofca M
YUACTKY TpyOompoBoxa (szementy depmu); [ - JUMHA NAHHOTO SJe-
meHTa depmu; £ - MONyN® YODYTOCTH MATEDHAAA NAHHOTO SNEMEHTA
pepmu; F - wromans CeveHEA bAemeHTA (epuH.

Ilpu paspadoTke padoumx 4Yeprexeil LNy TAD HEXHErO [OACa He-—
OOXOZHMO JMEHBINTH HA ACCONDTHOe SHAYeHREe BexMwEHH A [ , a
UKy Y49aCTKOB TPYyCONpPOBOJA YBEJMYHMTE: [(POTHE SHAYCHMH mMH 9THX
3JIeMeHTOB, ONpPeNeJEHHHX PeoMeTDHYeCKEM pacyeroM. B arToM cuygae I
neflcTBren pacoveil HAUDYSKE TAIM HUXHEIrO [OACA& DACTAHYTCA, & YYaeT
Kit TPyCONpoBOZA comMyTes HA BemwmmEy A (  ® fepea mpuMer owep-|
TAHWA CXEMH, onpeAeieHHof pacuerom. BesmumHON HefopMAIIME YTOJKOB
CTOOK ¥ DACMNOPOK MOXHO [peHelpeuys BBEHAY EX MAJIOr0 3HAYEHHA. |

ClefyeT OTMETHTH, YTO NeJODMAINIM SIEMEHTOB depMy OT HATDYSKH
MOTYT OHTH YYTOHH YRASAHHHM CMOCOGOM ¥ B TOM CJAyYae, eCHH I'eoMeT=
DUYECKHH pacueT M onpeleNieHEe yCmwik B SJeMEHTAX IPOHM3BOeHH
60 uEEM myTem. Tak,fmpwa "Va{mon®* (ClA) ompemesseT AAA KAXAOIC
ceveHMs BHCOTy (epu /A n paccrogHMe ¢ OT HeliTpassHO# OCH KO
TpyOonpoBoAa, olnperesaxmee ero opMy, HCXOnd M3 NPEeIOIOXSHEA, 'uq
depma ABIAETCA OANKOM PABHOrO CONPOTHBIGHHR Marmly. Jefopwammu
ONIEMEHTOB [PH 3TOM He YUMTHBADTCA, X mosToMy XeflcTERTeasHas ¢op—
wa TpydonpoBoiA ¥ (PEepMH B HeJoM NpH padodeil HArDy3Ke He COOTBET=—
CTByeT pacueTHOi. |

B HTU B}CXOMa mpoBOMWMCH MCCAOEOBAHRA (epu AmeHO# npoxera |
39 n 61 M, BUYAKUME TEH3OMETDEPOBAHME M onpejeieHMe PopMH yupy-
Toif JMHER TDYOONPOBOJA C MOMONBLY I'eO0ASSMYECKOro oGOPYROBAHMA. A
JlaHHHe HCCJeNOoBaHME NO3BOADT YTBEDRUATH, 4YT0 npemiarasMuit meTom |
pacyera JAaeT Pe3yALTATH, KOCTATOYHO CUM3SKEE K SKCOSPHMEHTANLHHM,
H MOXET NPMMEeRATHLCS OpH TPOCKTHPOBAHEM MIPEHI'eNbHHX (gepM ¢ Opel-
BADHTEJBHO HANDAZEHHHM TPYCOIPOBOJOM LA HOBHX MHOIOOMOPHEX mmnq
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YJUE 631.347.221.21,002 H.B. laHanpYeHro, KaHI.TeXH,HAYK
( BHVIAGTTI)

[POKSBOJMTEIROCTD ¥ TEXHONOTUA TOIMBA JOKIEBANHHON
MAIMHOA "KYBAHB"

lisporosaxsaTHAR SASKTREDAIMPOBAHHAA NOXNEBANLHAA MANKHA
WM mima “"Kycams" padoraeT GpOHTANBHO OT OTKPHTON OpOCHTENBHON ce-
4 § CTON~CTAPTOBOM pexime. CpeiHad CKOPOCTH NBEXCHEA MamuHu "Ky-
du-M" saxonaTés B mpenexsax 0,2-2,0 m/mmE, 49TO OfeCHEwWMBAST pery-
AMpopaige ToMBHON HopMu OT 6 mo 60 MM 33 OJUH IPOXOX.

Ha BOROMpPOBONAMEM IIOACe MAIMHH PASMENeHH KOPOTKOCTPYIHHe NOoX-
AODATLEES HACATKE ¢ NOXychepAIecKEM NefJieKTOpOM, KOTOpHE DOpMIpYDT
MooeTiepeHdt o mETeHcEBHOCTED 1,0-1,2 Mu/MiE B odecnievusanT
BNOOKYD DPABHOMEDHOCTH pacHpefieNieHEd OCAIKOB N0 MOBETXHOCTHE Opomae-
MO0 TIoUw .

ANDOKTHBHOCTE €€ NPEMeHeHWA B IPOASBONCTBEHHHX YCJIOBHAX SaBHACHT
WAK OT UDMHATHX HA CTAMME NPOSKTHDOBAHMA BHYTDEXO3ANCTBEHHOH OpOCH-
vouoft cers (BOC) Texmmyeck#x pemeHufl, Tak # DPEANH3yeMOTO YPOBHA
HPOMANONMTENEHOCTE MANKEN B Ipollecce SKCIUyaTaluu. YUNTHBaA HeXOoCTa-
POMNOOTDH ONNTA NMPOSKTHDOBEHEA # SKcIUyaraips BOC ¢ mpamenenaem SIMD
"Nyodmn", B8 HacToameil crarse NMPEBONATCA DACUETHHE 3ABHCAMOCTH H IIpaK-
PHUO0INe TDeLNOKSHEA TIO YCTAHOBJIEHMD CMEHHOR § Ce30HHOH MpOA3BOIE~
POAMNOCTH M DEKOMEHNAUME 1O BHOOPY TEXHOJOI'HYECKMX CXeM ee pacoTH
HA HOMMNE CEeXBCROXO3ANCTBEHHEX KYJBTYP B PASIATHHX NOYBEHHO-DEJHed-
HMX YOJROBHAX.

Marepsanams i paspacoTRE NOCHYRME TEXHEKO-HKCIUyaTAOHHEe
A DAMO TPH MAmENE, NAHHHEe TOCYNAPCTBEHHHX HCIHTaHEN, ITPOBEeNeHHHX
Hososmorolt # Keao-Yxpausckolt MIC B 1982 r., CHpaBOTHO~VMICHIAOHHHE
JM0me 110 aHANOTAM, & TAKKe NOKA3aTeNH, XapaxkTepasyom#e OPEPONEHe
yoAonwl B x03RHCTBEHHYD HAIPABJIEHHOCTH MCIONB30BAHAA OpomacMuX 3e-
MOIL 1 S0HAX UpPeINONATEeMOr0 IMDRMEeHEHHA,

39



llorasaresu cuesHO# ® CeSORHOR NPORSBOIETENHHEOCTH DPaspAGOTAHH
i ecocTenHof, CTEmHON M NOMYNyCTHHHON SOH, T.e. NMPAKTHYECKA VI
BCEX 30H BOSMOXHOIO NDAMCHEHES MAIMHH.
Iv1 paspacoTRE CMEHHOR X CESOHHON NPOMIBOAMTENHHOCTE HCIONB3E
BaHH cJyelynuae QaxTOpH: YHeJBHAH DACHYeTHAR NOTPECHOCTE ODOMACMHX
KyJBTYP B NOJHBHOM! BOZEe B NEPHON X IHEKOBOIO CHpoca ui xaxnoit xa
PAPONHO-FMMATHYECKAX SOH; IOJMBHHE HODMH B MANA30HE HX BO3MON~
HOi peammsaipM ManMEOR; pacveTHHE PACXOj MANEHN; IOTEDE BO=
AH HA HCHADEHEE NP NOXNEeBaHM; KOo(hAIMEenT HCNONL30BaRMA apeuem
cmerH # cy?oR { Ay, Aoy )i koodfumuenr 77, yusrusamumlt BOS=
MOXHO® CHEXGHME NDOMIBOJNETENLHOCTH IO He saucmornmnpl-
YHHaM, He BXONANMM B HOpMATHRHHI CaJAHC BpeMeHH CMeHH.
memwmmmnrm.
Tadmma 1

OcHOBHNE QaxTopH mpomsBomuTeabHOCTA P "Kydams" ¢
pacxomom I85 m 200 x/c

HopwooGpasynue
paxTopH JecocTe~
bii’e

¥ A0z 2
Y.
Bneamm norpedggcmn;

{, , w/cyr 4,2

g » -'/(C‘ra) 0.48

Sarpars BOIH Ha HCOApe-
HAe

S » % 8

KoodiimuueHT HCIOJAL30Ba~
HEA CMEHHOTO BpemeHu 4., 0,88

HT HCIOJH30Ba-
HES BPeMEHHM CYTOK A ¢y, 0,82

IIpoaBongTeBHOCTL 34
Yac uRCeTOro
dmnpxm%u.pr:
Q =185 x/c I,02
I,II



Tiponomxenme Tadu. I

I 2 3 A o 5

[IpOMIBOMETOILHOCTE 38 7=
“ao CMEHY NpH
m M, TA:

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

Q =200 a/c 6,9 6,6 6,4 6,3
MingmMautsHER MeXTIO IR~
WOl nepsox, aH. 14,0 11,0 9,0 8,5

Bosmoxine noreps

MOr'0 BpeMeHM 10 He 3a-

DHCAUEM OT MAUHH ITDEUAHAM

T 0,93 0,92 0,91 0,90

llpuvevanse, /m - DOVIMBHAA HOpMA, MM; Q - pacxom Mammiy, J/c.
[1asoBO~ITPOTHOZHKE HOPMaTHBH CMEHHON INMPOH3BOIMTENLHOCTH MAM—
MM C YyYeTOM 3OHANLHHX HODMOOSDAaSYNIMX (PaxTOPOB NPUBENeHH B Tadl.Z2.

Tadmma 2

[LIRHOBO~TTPOTHOSHNE HODMATHEH CMEHHOR IDOM3BONETENHEHOCTH
JIMe "Kyoams", ra

Paoxon [lommsan

N, “m’" ' JecocTen: yxae cre
5" Hue cTe- 1B

THHY
- n
100 36,0 34,2 33,4 32,9
200 17,6 17,2 16,8 16,5
6 300 11,7 11,4 11,3 11,0
400 8,9 8,7 8,5 8,3
500 7,0 6,8 6,7 6,6
600 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 7.7 7.4 7.2 7,1
600 6,4 6,2 6,0 5,9




Cesonnas HaArpyska, Wil CE30HHAA Iowanb odc:wmam ManTHOR
runa "Kydanus" onpenessercs N0 SaBACHMOCTH

QA
FC.J .———M

g2
rne Fees = CO30HHAA HATPYSKA HA MamuHy, ra; ( = Pacxon MammHH,

a/c; @ = ymenbHAs TOTPECHOCTH B OPOCHTEJEHO) Bone Hambosee Bia=
rosmduBoll KyJsTYyIH cesoodopora, Ji/(cera)

.T,

’

AT
rre D - cpejEmit cyTOuHHM neMUIAT BOXHOIO OajaHCa HAHOONEE BJIE
JGHBOll KyJBTYPH CeBoodopoTa 3a 2 CMeXHHEe NEeKAIN C MAKCHMAIBHHM
HeQEMTOM BOXONOTPeGNeHNs, MM; K ,~ KOIPMIEENT HCIONLSOBAHIT BpE:
MOHH CyTOK; S =~ Kosfpungent, VUATHBAKNKHE TOTepH BONH HA MCHApe=
Hige 3a nepHox dopmEpopamns D,

L=1+001S
[lorepd BOZH HA HCMApeEHe S  ONPENENTWTCA B MPOUEHTAX OF
pacxona MamgHH N0 dopMyJe

5= a,7fl~r-d
a

rme ¢ - memmepaTypa Boamyxa, C; @ - RefMIET BJAXHOCTE BO3-
myxa, us; {g - yUPYrOCTH HACHNEHHOTO mapa, MO; .4, — CKODOCTB
BeTpa Ha BHCOTE 2 M OT NOBE[XHOCTH 3eMit, M/C.

C yyeToM 30HANEHOCTH M3MEHEHES HODMOOCPasylmiX (PAxTopoB paspé
GoTaHHHe B IPeNNOJIOXKSHEN XPYTVIOCYTOYHOTO HCINOJH3OBAHMA MAUMHE A=
HOBO-ITPOTHOSHHE HODMATHBH CE3OHHOE NMPOH3BONETENLHOCTH NDABENEHH B

(1+021-u,) ,

Tadmma 3

Pacxon manums DO IHO—~KIAMATHYE

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

x) lpesamiexHocTs X Toff wm mHOR 30He ROHKpeTHOTO pad
onpejessercs N0 NaHHEM GR3MKO-IeoIpajiriecKoro paic
POBaHMA CTPAaHH.



T

Texnonorgst nommsa M "Kydans" ompegessercd TeXHEKO-SKCILIya-
POV TIapaMeTPaMHE MAlHE, peJsedoM NoJE, COCTOAHHEEM arpofoma,
DOINO~MBKIeCKEMY CBOUCTBAMA TOYBH, DEXEMAME OPONEHHS BOSNOAHBAEGMHX
WyJNTYp, CesomHol HArpyskofl # pasmepoM CE€BOOCOPOTHOIO HOJT.

[Ip nosmBe CEeJEXO3KYJALTYD ParTHiecKas NOVMBHAA HODMA HE JIOJX-
MO NPeBMATE ROCTOKOBOM NMOMMBHON HODMH, MCXONA K3 HHTEHCHBHOCTH
A0 MausE B BOMTHBapweR cnocodHocT® mouBH. Mmi "Kydams" B ka-
WOOTHe OCHOBHHX MOXHO DEXOMEHIOBATEH JIBe CcJelyumEe TOeXHOJNOIHYEeCKHe
OXOMU TIONMBA HA PAVMYHHX THNAX NOYB, odecrevdBaioljiie IONEB ONTHMATb-—
HMMIt HODMEME ¥ JIBEXEHHEE MAUMEH IO cyxoMmy nom, Ha nousax cpemmeift m
OAN00A BONOTIPORMUAEMOCTH , VI KOTODHX NOCTOKOBAA IOJMBHAA HODME /7 4
MolMoe pacuetrolt (onTamansuoff) /mp , Ho Gossme, uem 0,5 m,,
HOMMD 1eN1ecoo0pasHo NPOBOMHMTE No cxeme puc.l. Mexomnas mosk-

W MAMHN - CepeXMHEA IO, U I'DAHHNA MeXNy XEYMA CMEXHHMZ
nomna, obcayxuBaeMuEMe ogHOM maumHOA.

llousras HopMa BHIAETCA Sa JB& IPOXOona, T.8., Mp=M,;+ m,,
o my=m,=0,5 mp .

JUist no4YE BHWE cpexHeil M CHUBLHON BOJNOIPOHMIASMOCTH, KOIIA
My > My, DOKOMEHIYOTCH NOMMB HO cxeme puc.L.llpn jNBMXeHME OT cepe-
oy nonst (UM OT TDAHMITH MERIY IBYMT CMEMILMM NOUIMA) B HaImpasie-
i oranon I, 3 BHEaeTCs MEHMMANLHAS YacTh NOJMBHOK Hopsu (He Go-
Mo 20 % or mp), aB obparion nanpanyesius (oramu 2, 4) - mexoc-
PNt vacTE pacueTHOR! uoymeHOE Hopvu (B0 £ or mp ).

Iman 2 —

| I R '
IMAN S et

Pec.I. Cxema mommea M@ "Kydams"

[lponosxurebHOCTE NoMBa SaxpemteHHoft 3a MR "Kycaus" mirowma-—
AN OOONyXEBAHEA ONpeneserca NC ypaBHeHHD
F-m:-p

N =
86,4 Qo Koy ' T




rze AN - NPONOJRATEJNBHOCTS NOJMBA ITOWANH, CyT; £ = 3aKperuies

nasn 3a mammHoll mromams, Ta; A cum= ROOHPMIEEHT HCIIOUIE30BAHMST Bl

MEHH CYTOR ;

n ’th 'Kcn
24

Heum

e N - WICHO PACOWAX CMeH B CyTH; [ = NMPONOUIRETENBHOCTS
CMemH, W; Acw— HODMATHBHIN KOSDHMWEHT MCTIONBIOBAHNS DDEMEHH Ch
HH 3a pepuont N -

[IpEBejieNHEe TEXHAKO-OKCIUIYATAIMOHENE ¥ TEXHOJIOTHYEeCKHe :
METDH MOTYT OHTH MCUOJbSOBAHH IIDA DA3pacoTKe DKCILIYSTALOHHHX I'Da
Qurop pacoTH nbRIEBaNRHHEX MamdH THENA "KyOaHs" M X KODPEKTHDOBKE
NPOTAXEHAN IOJEBHOrO CES0HA.

YIK 63I.347.221.21:532 U.A.BoGpoB, MHX.,
T.B. /bamxana, mx.
( BHIMeTTT)

WCCIENOBAH BOAOMPOBOIIMX SMEMEHTOB NOENEBANHIHX
MAIMH THIA “KVBAHB"

OrevecTBEHHON NPOMHIVIEHHOCTHED OCBOEH BHIIYCK NOMIEBAIBHEX
dpoHTaNBHOrO neficTBaa,"Kycaus" ¢ poj03acopoM B IBHXEHHN M3 O I
KaHana, OpemHasHAYEHHHX JUIT NOMEBA CEJBCKOXOIANCTREHHHX KYJILTYD B
PAVIIVHEX NOYBEHHO-JUMMATAYECIWUX S0HAX CTpaHu. /X mpmeHenne Io3Bg
JAET YAYHIMTH KOX(DMIMEHT 3eMeJIBHOTO HCIONb3IOB&HHA, CHE3HTH
PaTH Ha SKCIUyaTauMpn, YIyHEIITL KAaYeCTBO NOJHDBA.

B mpouecce sxcmayarampe 8 I1980-I981 IT. BWIBJNEHN HEKOTODHE He
JOCTATRE B KOHCTDYKIEH K TEXHONOTHHM HM3TOTOBJECHHA MamuH, a ¢ 1982
yXE HAYaT BHIYCK MONEDHMSHpOBAaHRHX MammH "Kydaub-M". IlpopeneHHas
MOIEDHM3SIMA HAUPABACHA B OCHOBHOM HA TOBHICHHE OKCIUTyaTAIWOHHON
IEXHOCTH MAWMH 34 CYeT MIMEHEHMS KOHCTDYNUG CJCNYRIMX ee YaNoB:
MEeHEeHH Id3eJb H HAcOoC, yBEeJMYeHH BHYTPEHHHE NHAMETDH 3JICMEHTOB
GOMpOROJia LEHTPAILHOIO NMpoJNeTa X Ip.

06e roucTpyxum Mammed (M "Kydams" # "Kycams-M") npejcraniag
COGOll CHMMETDIYHYD, OTHOCHTENBHO OPOCHTENHHOIO KaHana, Npensaperel
HO HAIIKEHHYD NPOCTPAHCTBEHHY® fepMy C HANOPHEM TPYCOMpPOBOXOM X
IIEHTPOGEXHUM HacOCOM.
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M M0 OCHOBHHX MoxasaTeJedd, onpenessTOUMX NapauMeTDH MamuHu,

IR0N XapaxTeprCcTiIKa TPYOONPOBOAA. Ona MpeACTAaBAET coGoil saBgcH-

I HOTPOdHOTO HANOpA, 3aTPAYMBAEMOTO Ha NepeMeleHse BOIu i odpa-
e MOKYCCTBEHHOI'O JOXWi, OT pacxona. BeqrigHa Hanopa MOxeT OHTL

IVIOIA 3ADMCHMOCTER

H-Hy'H,*Zh, > (I)

« NANOp, 3aTpauMBaeMuii Ha odpasoBaHue NOXEA, M;, A, = reo-
SVl BNCOTA TIONBEMA XEIKOCTH, M; 2 /1, — CyMMa TEIpABIMYecKHX
L
Nanop, pacxoxyemult Ha NpeonoJeHMe IIUPABNIYECKEX CONPOTHRISHM,
WAATON CyimMapHOfl DesurumHoll NoTeph HANOPa BCEX SJIEMEHTOB CHCTEMH,
B JMDIoM cJryd&e 9JIEeMEHTOB TPYGONPOBONA LIGHTDATBHOI'O IpoJeTa ¥ BOXONpO-
Wero tosica ¢ nejuexTopiing  Hacamkami. lloTeps Hanopa B TpyGax
A B MBOTINX CONPOTHBJEHIFX ONPENSJSNT N0 OGUEASBECTHEM (HOPMYJIaM STt
Ppadinu, TOJNYTeHHMM B DE3YJIbTare ACCJENOBAHK! AN pacieToB. Bxo-
n popMyH KODPMMEHTH TANPABJHYECKOro TpeHua A M MecTHoOro

porvielst { yuATHBADT BIUTHEE TamMX (AKTOPOB,Kar BAIKOCTH
MUOOTH, COCTOSHEe BHYTDEHHMX CTEHOR TPYOH, KOHCTDYKTEBHHE OCOGeH-
WOOTH ApMaTypH. Sravenan xoojpmusenros A k! ompenemsmT ok
Sl Mo ToasRo s genossyer [ I, 2 ] crpesowme namme.

N pie.I, 2 npEBeneHH XapaxTepECTHES 3JEMeHTOB TPyGOompoBona

I IMVIMIONO TTPOVIETa M BOZONPOBOLANETO TIOACA MamieH, B Tadl. I - pac-
N A0A0lie NOTeps Hanopa MO OTAM 3JeMeHTam mpd pacxone I65+I70 xn/c,
DI AIONINX B DeSYJIETATE SKCHEDAMeRTANBHEX ACCHeNoBaHI,

llorepi Hanopa B 3JeMEHTAX nanopném TpydonpoBofa B
M nmm "
§[re— KoodpirmenT ToTeps Hanopa
COIIPOTHBJICHAA , M % or Zh,

DAIIOKKA 0,05%X)
HaTpydoK 0,4
narpycox 0,016
‘rpolimiex 0,52



[Iponouxenne Tac

1 < 3 4
Bononponomnmm nosc: 73,4
OCHOEHO# Tpydonposoxn 0,016 11,47 69,4
xoHcansHult Tpydonporon O,0I5 ¢,06 0,4
MydTH 0,04 0,06 0,4
(ViaHIeBHe COeIMHEeHMA C,07 0,52 3;0" .
CoenIHeH e ocnoggoro R
;clggcw'xwom oty f 24 § 0,04 0,2
x) Cymapioft ROQHAIMERT ' HitS, 1eF
Hull ¥ CEODOCTE B Tpydax TO TPyOGOIPOBOX
- fao.nonpoaomem noAca;

SHAYeHES NDIHATH 7O CHpaBOYHOM JETeparType.
B radn.l nHo, YTO HamCOMBUMM CONPOTHRICHHEM OGNANANT TPYOO
NPOBOJ UEHTPANBHOTO IPONETA # TPYOH OCHOBHOTO TPYGONDOBOXA BOTLOMPC
Bogamero  nosca. Ilpu pacxome mamgi: I65+I70 Ji/c Ha 9TH Y3JH NpIXO
mrTes 10 96 § cymMapHEX noTeps Hamopa. MecTHwe morepm B MydrTax, I
UEBHX COEIMHEHUTX, & TAKKE B KOHCONBHOM TPYGONDOEONE HeSHAMHTEHHH
NOSTOMY TDI IPEXTHYECKHMX pacyeTax #X MOXHO Hé YyuMTHBaTh. C Ieumd
YMeHLDEHEA CONPOTEBJIEHHS B TPYOONPOBOAE HEHTDPAISHOTO MpOJeTa HA M
wmie "Kydaus-li" nepeodopynopann sammmxa (ysesurien xo 200 M ye-
JopHult ITPOXON) ¥ IZpyTHe aJieMeHTH (VBEMNYEHH BHYTDeHHMe maue'rpu).
Ha prme.2 mpejcTanieHs xapakrepucT™are A/ = £(Q) tpydomposona m
Gamp" n "Kyoap-W". B pesyisrare WaMEHeHHS ROHCTDYKUAK SJICMEHTOB
TPYSONpPOBOKA LUEHTPANLHOTO NpoJeTa NOoTEepH nanopa MOryT CuUTDH CHITREHI
s I,5-1,6 pasa.
Ha J "KyGaus" npaMeHeHH KODOTXOCTDYHHEE nefulexTopHue HACANKE
CEeXTODHOrO nefiCTRHS YeTHpeX TANODA3MEDOB, OTJMYAMIMECS IMAMETPOM
comi. Pacxosn PO Yepes Hacauxy ONpejensieTcs Mo PacXomHo-HanopsHoft
X2PaKTePHCTIIE WIH 1O (GOpMyJe
g - pw2gh (

Tzne A4 - Hamop mepej Hacagkofi, M; W - IIOWANh OTBEPCTHA HAGH
i, u2; M = ROXMOIMEHT pacxora.

KoahiouieHT pacxoXia naeT KAYeCTBEHHYD OleHKY Hacauxy, OH 3an
CHT OT KOHCTPYKUMM M KavecTha MIroTopnenmi., lccaelyemue Hacamwy &
JE rosffuenT pacxona 4 =0,88— 0,92, 8a cuer yuayumeHMs 4HCTON
BHyTpeHiell NOBEeIXHOCTH, YXECTOYEHNMH IONYCKOB HA HA3TOTONICHHE MOXHC
JOCHTHCA €ro nopuueHssa no seramy 0,98,
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Puc.2. Cxeua ' Mpax g THRA TPYOOHIPOBOMNA MEHTPAaXBHOIO

": I - HAcOC; 2 - SaJBHXKA;
g na'r PyOOR; 5 = TPOHHEK; 6 - T8; 7 - -

donponon BOTONPOBOANGTO NI0A0A; 8y O, - XApaxzepuo-
THKE TPYGONDOBOJA COOTBETCTBOHHO JM "Ky
"KyGane-i"

hAMm
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Puc.3. Xapanrepxcrm HAIOPHOT'O TPyGONPOBONA MAMMEH :
C BHYTDCHHEME IHAMETDAME 3SJIGMEHTOB TDy-
oonponona LEeETPaNbEOrO NpoJieTa COOTBETCTBEHHO
Iy 150 ® 200 s




| . ocHOpaHME NMpOBeNeHHHX HccvienoBaHmit mocrpoeHa (pre.3) xapax-
AUMOTIIG. HATOPHOTO TPYCOTIPOBOKA, BesiaHAa Hamopa, DacXoXyeMoro Ha
Jamnmulo MCKYCCTBEHHOTO  JOKNA, BHOADAETCS M3 YCJIOBEA odecrede-
MWWl xopowero xavectsa nomma B mpepesax II...IS M. B nannoM cuayuae
/19 =14 u. Ilpg pacxome I70 a/c morpedmuii mamop mua il "KyGams"

§ "Kyodwin-M" cocrTanmeT cooTBeTCTBEHHO 35 mm 32,2 M, XapaxTepHCTHKA
1mlpono.na MalHHE HeoGXONEMa IPH BHOOpe HACOCEa M ONpEeNeJIeHMM pe—
AMOn 010 padotd. Touxa mepecevYeHds IBYX XADAKTEDHCTHK — TPyGOOPOBOA
# laooon, Hasuesaemas padodell Touxoff Hacoca, ompexeJiieT OCHOBEWE Napa-—
MM JlORIeBATEHOY MAMHE - PAcXOll M HANOp. 3aTeM MOXHO BeCTH 7% 1
il pacter MammHy: PACCTEHOBKY HACcANOK, DaclpesiesieHHe NOXII BAOIL
MNONpONOMIEero nosAca X T. .

lipopejienHye HCCJeNOBAHKA NOSBOJNADT ITPOASBONATD NOVHHG IHIpaBiE-
Wownll pacyer MANEHH ¢ NONGOPOM ¥ DaCCTAHOBKOM NOXICBANBHHX HACATOK,
A PMoo paspacaTHBaTh MONAHANAIEN MAIKHH .

CnMcoRr MCHOIH30BAHHOM JMTEpaTYDH

I, Kyprasos A.M., ®enopon H.®. CrnpaBOYHAKX IO IHIPABIMIECKAM
PUOMOTAM cHCTeM BONOCHAGKeHMS M xaHammsanum. J., Crpofmspar, I978.

4, Wnenmsuur U.E. COpaBOYHAK NO TANPABIMYECKHENM COINPOTHBJICHMAM.
M., Maocrpoerne, I975.

YIS 031,347.221.001.2 A M. Pasanues, KaHI.TEeXH.HaAyK
( BHVVMeTII)

PACYET OCHOBHHX PASMEPOB ITHEBMATVMECKAX M EECTKUX
JOJMEC CAMOXOJHEX TEIEEEK MHOT'OOMOPHHX NOEIEBAIHHHX
MAIH

Yononie HOpMATEHOR PAGOTH KOVIECHHX MHOTOONOPHEX NORIEBAJIBHHX
M tuna "Kydams", “"®perar", "lpenp" A Ap. WO ONOPHOR MPOXOIEMOC—
B OUPONOISIETCS COOTBETCTBAECM MX CPEJHEro YNeJELHOTO NaBJeHus Hecyuel
YIO0OONOCTH NOYB OpPOmASMHX ILrouaned.

Oononmumit faxTopame, ONpefesAnuMMi JABJICHAEe NOXICBAJBHHX MAllEH
MA NOMBY, SBISIOTCA: 3aMHHESMOCTH pacTeHmt, 9HePreTHYecKre 3aTpaTH Ha
POPONRILE MANAEE, YCJIOBUT PACOTH MAMMHEO-TDARTODHEX arperaros i
t HOPIIEX CPENICTE HA OPOmASMHX TOJAX, SABMCAMAE OT IVIYGMHH KOJeH.

ORTOMY OCHOBHHM KDHTEDHeM CIEeHKH NABIGHMS NOXNEeBANHHHX MAMH HA HOY-
WY MOROT OMTE JIONYyCTEMAA TUyOMHA KOJIeH.
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MarcumManpHOoe SHAYCHMe TAYCHEN ROJEHM 34 NOIMBHOH CeSOoH, KaK I
KASHBAET ONHT SKCIUYATAIUN NOXNEBANEHEX MANMH, HEe JOJXHO Ip
I13...15 cm.JlansHeiimee yReymMYeHWe TAYOMHH KOJER BEJIET K yBeJWYeR
IEPEEE # OGPA30BAHMD NOYBCHHHX NDHAM BHIKPAHIT ONOJO GOKOBHX ’
KoXeca, JT0 OTPHIATEJIBHO CHA3HBASTCH HA 3aMHHASMOCTH KyJILTYPHHX N
TeRmli # padoTe NMPONANHEX, YGOPOYHUX #i TPAHCTOPTHHX ATDEraTon.

SrcnepUMeHTaM) YCTaHOBJIEGHO, WTO DM KaKIOM TOCJEIyRueM )
MOmMHE DTAYCHHA KOJEH NOoJ ee IBHXATeNeM B CpemHeM yBemisBaeTcA E
20 ¥, TO ecTh VA O0ecreveHis BHUENDUBEISHHOTO MAKCAMAIBHOIO 3HAW
HEA TIyOHHH KONEH €€ BeJuHHA NOocjie NepBOr0 NpoXojna He IOUIKHA TP
pamars 4...6 cm [3]. 4

i OLEHKH CpeXHMX JanneHsdl xosec Ha NOYBY DI JONMyCTHMON I

O RHINAT

wromans. [Ipr xavemmu xoxeca (puc,I) KA JYTH ROHTAKTA B Nepe
Heit_gacT : na mectxoro - DA - H? B 1w THEeDMATIIECKS
~-\VD,H-H” , a B sameft YacTH, Kax NOKAS&MN ONNTH, JYT'a KOHTAR
i TOPHAHEX NOYB BCAEACTBEE HX YNPYIOCTH NpMepHO pasha 1/2
nepe;meft sacTe (pme.la), ww smepamsiix - 0 (pre.Id).

Prc.I. Cxema xavemma Kojeca: a - TopfsHas moysa;
0 - MEHeDAXLHAS NOYBa
IIp pomycremolf raycune xones GopMa OJHYHEX NHEBMATHYECKEX M
HHSKOIO NABNEHNA CAHSKS K 2JUHICY, ECCTKIX KOJEeC M WEPOK .
mWHH - X NPAMOYDONLHHEKY, & APOYHHX — X KPYTY. JUHTHBAS BHNEH3JO)



TH IUIONANS KOHTAKTa KOVEC N0 cJeIynmM (opymam:

TOphAHEX TOTH
S B (fDyH-H® +032{D,H-H*)

50- ’ral"BJ.Dn'H'”’ ? (1)

Sw= 1,32:BY Dy H-H*; %
Sy = 1,328 VD H-H? ; 3)
Sa~25 DpH : (4)
Sa-Z8 - 0,7858% , | )

b o, S, Sa, Sac~ IIONATE OHTAKTA COOTEETCTBEHHO OCHWHHX, INTPOKO-
MOMX, APOTHHX MMH M XECTKX KoZec; S - mupiHA KOJeca;

~ IyOiHa NOTPYSeHEA koneca; D - ZMGMeTP XeCTKOTO Koieca;
Jn('*dﬂ) IpUpeseHEy ImaMeTp Koxeca; D, - JIASMETD
peioro xoxeca;  d  ~ nedopmarm wERN,
.llllml!pmno‘m

A

- 0,785 8Dy H-H*. ; (6)
- BVD’. H H. , (7)
SM'BVDH'”’ - (8)
‘..’ '50 -~ D” °” (9)
i
" Sqa = 0,7858* : (10)

) opmysan (I) x (6) ompezensercs IWIOWANS KORTAKTA &POTHEX

Qno@omm(&n(?) - [UIOmaNh KOHTAKTA OONTHHX MEH HE3—

:,,.;; UL OpR TUIYCHHE NOTPYEeRus ax donee 9...I10 om,

~ IuesHa IABTeHAR KONEC MSNNE HE NOYBY B XapaxTep ero pacipe-

\ lm!ornarpyamnamcoocnomeropaauepoa.bm

mcnoﬂcmmmnmrpememmmmmanme.

3 JABVeHHe B 30HE KOHTAKTa KOJEeca ¢ NOYBO pacmpeneseHo

1 - 0. B nepemmeff acTE xOHTAXTA KOJEca Janienue -Soubmee,
fiml.w.mnmmmcoamrcmmnmmro

' ,,w roNeca, a CHBHHYT BIEpef NO HANDABJCHMD NRMKSHHAS HA He-

FOPYD BOAINIY .

.;1
"’

B .“

o~

) §




COOTHOWEHHE MEXIY NABICHASME §.p M § magx NPIMHATO XaparTep
30BaTh KOIPMIMERTOM HePABHOMEDHOCTH paclpeieNeHis Japieruil [2 I

Ko TP (1D)
9 max

[lp#t 9TOM HAMBHIOIHEIMM yCNOBHEM NOBHMEHH NPOXOMEMOCTH

HA cJalKX NoMBaX MBJINTCH Caydas, KOIjia SHaYeH#e 3TOoro K
IPHGMDRASTCSA K eUHALe, T.e. NABIeHEe IO IVIONANA KONeca pacupefe
HO IPaKTHYECKA DABHOMEDHO, 0€3 De3KO BHPaXeHHOI0 MarcaMyMa.
BeJuragEa ROXPHMIMEHTA HEDABHOMEDHOCTH Daclpejiesierns Japierud
3aBHCAT Ipexie BCEero OT TANA KOJec, BHYTPEHHEIO JanjieHds B IHAaX,
BANA M COCTOAHAS TOYBH, JHavYeHNsT KOPDEIMERTa U DHOUX NOYB ITpH
pejieRn B Tacn. I. ‘
Tadmma I

Suavenus KOHPMMERTa HEPABHOMEPHOCTH DACTIDENENEeHAL
HABICHRAA
Ten xouec I{o’a(t}x
OGHYHNE HHZKOIO NABJEHMS 0,38-0, 54%)
Apodnue 0,43-0,81
ligrporonpoiUIbHEe ) 0,45-0,73
- x

HHX TR DASVIAYHHX SHAYCHMAX BHYTPEHHETO NABJICHMA.

Takx Kax HAUDAXEHHE B 30HE KOHTAKTA DACHDENIeNIeHO HeDank
a TiyomHa odpasyemolf KOJEH onpejesAerTcA B OCHOBHOM BEJUrIMHON Mak
CAMAILHOTO NABJIEHHA, 970 ARNEHKE HEOGXOMMMO YUHTHBATL IIPH pacy
OCHOBHHX TNapaMeTpoB KOJEC.

Pasmvepd  KoJieca MOXHO ONDEJEJHTH IO BHUENDHABEICHHEM 3aBH
ram (I)...(I0),7.6.00 IIOWATE €r0 KOHTARTA C TOYBOH, 3anaBmuch
9TOM BEJIHYHHOE NOMyCTAMOIO NaBJIeHHA

S'G/Qdm"" ’

rre G - sarpyska, NMpEXONAMASCS HA RKONSCO; G gpp, = MOMYCTHMOE
JeHHe Kovieca Ha NOYBY.

(12)
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mombmenmmmuacmmunonpoq-
M!nw NDH YCJOBMH, KOTXIa
1 L G maxr < G aon (I3)

| Gep S Ggon K (14)

o 5¢h-mctme JAVIeHte KONeca HA TOYDY C YUeTOM

mwoou PACTIPeNeJIeHI JARNeHIS

.,, Jiuvenne Q@ g,, JUIA CHA0HX N0 MPOYHOCTH IIOYB, paccHu-
0 Mepdotrieckolt aasrcmsocT B.B.Kanwmsa  (14) mpaensress-

, DRCIUYATAIMH MHOTOOTIOPHEX JIORLEBAIBHEX MANLH, HAXORATCF
”COQIIO m

',‘\ g = poth (K/pPo) b, (15)

1; = lAvielse Ha NouBY; P, = -HECYwasa CNOCOCHOCTEH TIOMBH;

m OGBEMIOTO CMATHA TOWBH; /7 - TaAyduHa Xoves.
4,,. oyner cocrasars 40...70 xla.,
~ [l (opme onoproit norepxRoCTH KOJNECA, (MH3KOR K LUMCY, €ro
I S0 OOHMINE THEBMATINECIIX WG HUSKOTO JARJEISs: C HeCOThol
MHON JoNeK, A Taxxe ApOMHHX IMH C IVIyOOKOil Koseeil MOXHO Ompene-
h 1 mm
i ropinx novn

3af m-S ;
B = V708 Hom (16)

_3’ m-J; e
B 0,5’5‘”30,, ‘ (1?7

HOil TUIYOHHE KOMeH JUIH OCHYHIX KOJeC HHM3KOI0 naBJeHus,a

OOULHED mnmmmnmmmmm—

CHE YRS 3ABACHMOCTSIMI .

HIX TOMB 3
B ‘5 m~5(ua,nL 4 - (18)
1,74 - H jon 4 !

-

X Nov4B

B i 3’[" ol:lsalomllﬂ) X (19)
T don




fip BiBOJE BHUENDHBENEHHLX 3aBACHMOCTEl NPHHATO, YTO
\/DHH—szVD,,'H ) 8 Dn=% [2]7

I7e  /m - OTHOWeHME WMDAHH KoJieca K NPABENEHHOMY IMAMETDY.

Tadmma 2
SiaueHusT OTHOWEHMA /n IMDHHE KOJIEC K ITDUBEeHHOMY
AganeTpy
Tn roxec Orrowernxe,
m
COLvHIe HISIOI0 HABICHMS! 0,I18-0,35
llisrporompohiTsiEe 0,35-0,45
Apo e 0,45-0,65
Hecrrute 0,07-0,36

[Ipn gopie KOHTakTa, CMUISKOH K KPYTY, €e pasMepH ONpeesAnTes

1o dopyaa: 3
u fa) =~ x
B = 0,785 1,13 VS : (20)
Sk Sk
D = S oo b A 0,‘[ (21
2,5 Hagpn H don . )

Lns ompeneJseHus JuaMeTpa NMHEeBMATHYeCKOTO Koleca NPAMEHAeTCS
gopiyaa (2I) [I ]

D, = .”_00_"_'2_4:. P (22)
Hdon - O

rie 0, - DAIMANBHAR NEDODMAIA MH,

Ha OCHOPaHME BHNENDHBE/CHHHX BaBECHMOCTEH NOCTpOEHa HOMO
LJIi ONpeNeNIeHNs OCHOBHHX IapaMeTpPOB IHeBMATHUECKMX K RECTKEX KOJeC
MHOT'OONOPHHX NORNEBANEHEX MammH (pac.2). Homorpamma mocrpoeHa i
JCJIOBHMY TIDMMEHEHMsi MamMH Ha ToppmMkax. [IposeneHRHe HCCJaeNOBAHESA
TOBODAT O TOM, YTO NPABANEHO HOJOCPAHHHE XONOBHE CHCTEMH CEJBC
3AACTBEHHUX MAlMH IJIA PasoTH Ha TOPDAHO-COJOTHHX NOYBAX OdecIe
T NOCTATOYHY® ONOPHYX NPOXOIMMOCTDL M HA NPYTHX THNAX NOYB C HEA3
- Hecymell cnocoGHOCTRL.

[IopaoK NOH30BaHMAA HOMOIDaMMOll NOKA3AH NYHRTHEDHHMA JIAHELAME:
Ini OCHVHEX THepMarTmueckmx xodec (Hg,< 9...11 cv) - yoEmavu I-2-
4-5-6-7-8-9-I0 ¥ pna XeCTKEX ~ JHMAMHA I-2-3-4-5-6-7-I1I-12-13-I4,
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3 Jenoro MWCIIero iDANPATA DIUTHO, YTO MHTEHCHNHOS yMeHbUeHHe
J2BNCHRES KOJNEC MJLG Ha NOMBY NPM CpejHuX Harpysxzax ! I00C...2000 x
IOMCXOMAT LipH YDEJHYeHMH ONMopHO# nmoBepxHocTH rosec ro 2000...300C

JanpHeiiiee ypeamveHie IVIOUANR XONECHHX JRMLKITeNc! He eeT 1pd
YECKOTO CLHCJAA, TaX KA 5TO IVIEYeT 3a COOO! 3IHAUMTENBLHOE YDeJyes
radapuTon ROJICC JUUI MX WICJA DY DEChMA HEeIHAMMTEJBHOM YMCHBUSHMN
Javielst [ 1VyORHE kxoJsen. OuHaro mpereJ palOHANBHOL NIOWAU! HONO
AHHEI, OH 3QDUCAT OT HATDY3KH Ha Koveco, C YBEJRYEHMEeM HaTpysIy Ix
TET ¥ SHAYCHME NpCHesa OIOPHO!! NOoBeNXHOCTH KoJeca,

[fpennozermyit MeTOR ONpeNeseHis OCHOBHHX NApaMeTpoB KoMec Oyie
CNIOCOOCTRBOBATE  Goviee NPABIIBHOMY IOAOCDY XONOBLX CHCTEM NORNeBAE
HHX MalPEH M yuOy'QieHso X 3KCIUIyaTANROHIIO-TEeXHOIOTHYECKAX M KaYecTne
HEX nioxasaresiell Ha mousax ¢ HEskol Hecyuelf cnocodHocTsd. IpaBMIEHOC
ZSHHOTO MeTOR2 Olia NOATBEPXNCHA IKCIEDMMEHTAILHO HA NpAMEDE Dpa
HUX BADHAHTOB KOJIECHHX IBiRETENeH.

B Tadn,3 npEBeNieHH CYMECTBYMUME THIHN KOJEeCHHX Jmimmarereit rmiorg
ONOpItX NOXNCBANBHHX MAIIH M PeROMEHIyeMmue Ha OCHODE IPHBEeREeHHOIO
MeTOJA pacuera. Tadmma 3

CymecTBynue # PeXOMEHIYEMHE THIIN KOJECHHX InjoRETenei
Ten Mammm Koneca
= _cepiitike L
“"@perar” ReCTKHe
5z 200x 1100
m “mm" : ‘
NTPONEXY TOUHHE TSI 530-610
USHTPaJIBHAT TeJICXKRA 530-610
4 "Kapasesuia" :
NPOMEXYTOUHEE TEICKKH RecTrEe
200xII00
TeJeRKA NHEeBMaTHY,
LUEeHTpaILHAA T
JM "Bpuranrmia®
% II 530-610
- TeJNeXKH
107 resexxa 530-610

, Cmrcox memoussobaHRofl JRTEPATYDH

I. Anexrceftuux H.A. Vcrors3oBaH#e MANEHHO-TDAKTODHOIO NADKA
Ha TOopfsHO-GONOTHIX Nounax. M., Kosoc, I978.
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2. Anexceiiumx H.A., Bymsko D.B., Tepexoe B.A. llopumenme mpo-
XOJMMOCTE CeNbCKOXOosAlcTReHHEX MammH. Murcx, Ypeuait, 1979,

3. Pasamuen A.M. OueHnxa jnasyeH## HA NOYBY KONECHHX XBHRATENEl
MHOIOOTIODHEX JOXRNEBANKHHEX MamMH. "Ixcnpecc-gHpopmarua” LHWMTIM % 5,
1962,

YJIC 631.347.221.004 B.ILEMnoBMHOB, XaHK.TEXH.HayX,
I.B.leTpenko, MHX.
( BHAMM=TIIT)

TEXHVKO-OKCIUYATALOHHHE [TOKASATEIM O/M® "KYBAHD"
IIPY VX TPYIMIOBOM HMCIIOJB30BAHMH

TexHuKO-aKCILIyATAIMORHNE NIOKASATEM SAeRTPEJEINDOBAHHNX NOXEe-
MULEHX MAUME  (PPOHTAJLROrO nepememenns "KyOaHs" ofpelessimc: B COB-
xose "JleGemescxuit" CapaToBCKO# 0GNRCTH NO pesyJALTATaM MCCHeNOBaHM,
fnpopeleHHENx B 1982 r. Ywacroxk, opomaesidi 10 NOXAEBANEHEME (SAMMHEAME,
IXOJET B COCTAB UHIeJbCKOM opocmrenbHOi cmcTemu. llogaYa Bogs Ha
yUACTOK ocywecTBAseTCH cralMoHapHOof Hacochol crammefl momKavYRE
WII-I10, Haxopamelics HA PacCTOAHMM OKONO 3 KM, IO BANOPHOMY TPyGOIpo-
POy, H3 KOTOPOI'O Hepes KONOMUE-IaCHTE M [OCTYHNaeT B MANOYKIOHHHE
( ¢ =0,000I) GeronMpoBaHHHe ODOCHTEJLHME KAHAJH. [Liomame, opomae-
Mue xaxnofl poxmesaxbHoif mammuOR, cocraBaswr or 86 mo I24 ra mpm pac-
YOTHOR IUIOWAJ JVIA JAHHOT'O yuacTRa 126 ra.

H3-3a OTCYTCTENA ONHTA SKCILIYATAIME MAWMH,HENOCTATOYHOH HANEx-
nocre peErarenedl K-272 sa rampuoif noxmesaxpHo¥ MamMHEOE OWA 33KpeIIeH
OJEH MaUMHECT-ONepaTop. [IPOOMXHTENBHOCT: PAGOTH ONEpaTopa B TeYeHMe
0yToK cocramaana or 9 mo I2 uw npm omHoBpeMeHHo#t padore He Goxee 6
JURIeBSJIBHEX MaEH.

MANMHUC TH~ONEePATOPH OCYMECTBAATHE: DEeryJHPOBKY HOCTYIADMero
I KAHAN DAcXONA BOMH, OYMCTKY BCACHBADMEIro NATP)yJK& OT Mycopa H
nopupociell, NPOBeNeHNe BXGCMOHHHX TOXHMYECKMX OOCHYRMBAHMA mMaans
W OXIeBAaNbHON MANMHH X yYaCTHE B OPOBeNCHEE NepPHONEYECKHX TOXHH-
Y0CKEX OOCAVKMBAHNME, SaMyCX X OCTAHOBKY MANNHH, HACINIOHMe 32 TeX—
HUJIOIEYEeCKHEM [PONEecCoM PaCOTH MAlMHH M KOHTPONS 3a padoroif mmsexs,
JMATHOCTHEKY ¥ yCTDAHOHME HOCJNOXKHHX HEOMCIP&BHOCTOH nomaeBasbHOMR ma-
WHHH B HACOCHO-CHIOBON yCTAHOBKE, BH30B HAJNANYEKOB NpK 0TKA34X ap-
TOMATEKE ¥ 3JIGKTPOOCOPYAOBAHMS M ODHIa;y aBapEAHOro OCCHYREBAHRS NPH
CJOKHEX [OJIOMKAX ¥ OTKA3aX MAlMHH, yY2CTHe B YCTPAHEHEHW HeNCOpaB-
wocrell, oxzmMBANMe CODM KAHAJOB C MEJbY NPEXOTEDAMOHMA OTKAZOB yCT-
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polcTBa CTACHIMSAIME NO KYPCY, YYeT pacdoTH MamMuy (moMmBHAA HO
MOTO-YACH, HONHTAA LIOmAaybh M Ip.).

[lpoBenexnull XPOHOMETDAX AECATH CMEH MAMHHCTa-omeparopa N03
JJI ONpemeSMTh: CTPYKTYDPY ero padogero BpeMeHu (rada.I). '

Tadmua I
CrpyxTypa CMEHHOIO BPEMEHH MANEHECTA-ONEPATODa
O "KyOamsn"
Torazarex SaTDaTH BpeMeHy
= 4
Cwelzoe Bpema 108,0 100
I. Ymcroe Bpemsi pacoTH 30,6 29,7
B ToM wmcxe:
mpopenerae ETO 8,0 7,8
TEXHOJIOTHAYECKOe O0CHy~
XZBaHne 1,5 1,4
CTPaHEHHe TEeXHOJOIrHA-
t’iocnx OTRA30B 4,5 4,4
ArHOCTHKA K yC
g:e orrasos I W
CJIOXHOCTH 2,6 2,5
yuacTie B nposenensm TO I 5,0 4,8 '
JHATHOCTHKA HEH
o cnpaaaocu
JaMUAKOB L,0 1,0 1
y4acTie B YCTDAHEHMH OTKA- |
sop I r g'pym CAQEHOCTH 8,0 7,8
2, Hadimogendge sa TeXHOIOTEYEC— .
KHM ITPOLECCOM TIOIHBA 72,4 70,3

Jlamnne 9TOf TAGMMINN NOKASHBADT, YTO MANMHHCT-ONEDATOD 3&T-
paTin Ha OCCAYXMBAHEe MAmMH Jummb Oxoio 30 % CMEHHOIO BpeMeHi, T.e.
CYmMeCTEyeT SHAUMTEeJBHHN 3anac BpeMeH#, KOTODHE No3BossieT 00Ciy-
HABATE €My N0 TPeX OJHOBPEMEHHO DACOTANWAX NOXIEBANBHEX MAUINH.
OnHaro yKasaHHHe BHIE TPYNHOCTE X HEECHDABHOCTH ABTOMATEYECKOH J
samuTH mearareneft K-272 xe nossoumam B yCJOBHAX comxosa "Jede-
ZeBCRuil" yBeJNuHTh HAIPYSKy Oneparopa.

SHauATeNbHNE 3aTPATH BDEMEHE HA YOTDEHEHHe TeXHOIOTAYec-
KX OTKA30B OCHACHANTCH YacTHM 3aCMBaHEEM BCACHBAIUWEIO NaTpySKa
BOZOPOCIUIMI . ]

58



I ANAIGE PacoYero BpPeMEHH ONepaTopa X TeXHONOIMYeCcK:M
MANAM N OTHOCEHH Taxxe OTKJONEHAH MANNHN OT Kypoa. Iipir oTou
WIMPOD MIVIOYAN Mammry Ha odpaTHHR XOf, SareM Nepexuouan Ha
( XOTA DT OTRASH CNEJYeT YCTPAHATH MyTeM DEryJMPOBKA CEC~
THI CJeXEHMA IO KypPCY.
'mm ONOKEMX OTKA30B JJMP "Kysaus", peIrviaMeHTHpOBak-
| odc:wmmwmmannl“ﬂnmns
MO MADH  HA TPOCOBHE CHCTEMH ABTOMATHSAIUIM CJe-
‘Nmnoradmammmwammnpommopna-
wmtmw).mm
i, ODAPUMKA H IBYX cunecapeit. [Ipe HEOGXONEMOCTHE B COC-
PPOJULI BTOPOTO KPAHOBNMEA C SBTOKDAHOM.
CMEHHOT'O BpemeHH OpErajg AQ mpEBejieER B Tad:.2.

Tadmaa 2
Orpyrrypa cmeHHOrO BpemeHH Opuramu AO

Lop AN

Ipeme _SarpaT BPOMOHE

momspeuam

I vom umcxe:

lo soroe Bpema pacoTH
oM umCTe:

Jorpanense HemcmpasHocTefl
~ npovonerue TO

' me 2 mp.’
'S Hopeesu

KN mammo 2 mpouMe

- Opomuut TPORCIEATENHHOCTS CMEHH OpErami AQ B EXHe—mxe COC-
whian 9,5 W, W3 KOTODHX SHauMTesbHeA wacTs (22,8 %)sarpauuBa’ach
WA Bepoosui OpETams E3 T.3ureNsca HA yIaCTOK (pacorosHEe oxoxo
.)o
0 yuaoTkOM CHIE SaKpeIISHN 2 Hanamumea A3 cicrem: "Coos-
ura", xoropue odciyxupany JIME "Kycams" mpH oTKasax
ANTOMATHIE ¥ CHWIOBHX SJIGKTPOMMHEN. BH30B HAJNAIYAKOB OCY-
MOOEIULS! MAITHECTH-OTICPATODH, JEGO HEeNOCDEeACTBEHHO BHESEas K
~ MBOTY pacoTH HATANYHKOB, deooc-ramsmmnaymmmmc-
HOTNOPOKOM IYHKTE. %
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Sanpasxy 9P "KyOaH:" TOIIMBOM B TEYeHHE CE30HA OCYUECTBI:
J¥ 2 TOMIMBOSANDABIEEA -~ OIEE Ha Gase T'A3-53, mpyroft Ha Gase
JUI-I30 empocTso cooTeercrsenHo 1800 m 4000 n. ExepHesHas noTped=
HOCTH, cocrasiismas I200-IB00 xr TowmBa, KAK NPABANO, OCECHEUf=
Bayach 3a OLEH peiic ONHOIO K3 TOIMBO3ANDABMMKOB ¥ JMNb B JHH,
crexmynmae 3a OCHEeBHXONHHMA, Ha YyYACTOK HANDABJAJMCH 004 3anpaB-—
KA,

Bpems, sarpau#Baemoe Ha sanpaBKy odomx Gaxop JIMR "Kydaus",
B 3aBHCHMOCTH OT THIA SAlpABUMKA # MECTA HAXORIEHHA JIOXNSBATHHON
MAIFHH OTHOCHTEJNBHO TOJNIOBH KaHaja cocTaBaiio or 15 nmo 40 mmH,
BRIDYAA Nepeesy, 3aNpaBuika ¢ OfHOli CTODOHH KAHANA HA IpyIyn.

Crenyer OTMETHETH, YTO JJIHHA WIAHTS HA SANDABNEKE NOSBOMNANA
3aupaBiATh 00a 6aka JIMP ¢ oxHol mosmmm. OEHAKO HeymoGCTEa,
BO3HEKAKUAE DA NEPEHOCEe IMIAHTA Yepes Kapal, 3aCTABIANN TPOA3BO-
JUTH 3aUpaBKy C NepeesioM 3alpaBupKka Ha APYyTYD CTOPOHY KaHaja.
Ul COXpaleHnA BPeMEHE 3alpaBKA [eJiecooCpasHo mMeTs Ha JIMD "Ky-
anp" mepeposmMuit Tpam,

Bpema ocHosHo# padors 7 JIMP "Kydams" B coBxose "ledenescrult
CapaToBCKOM OGNAcTE COCTABENO 3a nepyoy Hadmozenaft IIS0 u, mpa-
YeM HapadoTKA IO OTHEeNBHHM MamuHaM xosedanack or 1I3 mo 250 w4,
Peximv padorn mamen (3aBojcrue HOMepa 4  ® 74) npemcranyed Ha
pac,I, 2. OmHocmeRHas padoTa, BO3MOXHOCTE OJHOBpeMEeHHOf padoTH
s 6 13 10 9JMP "KyGans", SHATMTENBHHE NPOCTOE, CBASAHHHE C
NIepeOCOPYNOBAHEEM, YCTDAHEHMeM TEeXHWYCeCKHX HeacupasHocrel, IpHse-
JE X TOMy, YTO IPOJIGNEATENHHOCTE NONMBOB HOpMamz 300-400 u°/ra
cocrapiuaaa I0-I2 cyTox BMeCTO 7-9, TpPECyeMHX I BHIIONHEHHS D&
HOTO DexMMa OPONCHHA. 3T0 CBEJETENLCTBYET O HEOGXOZEMOCTH OpIa=
HE3AUEH B YCJOBHAX copxosa "lledenenckmit™ mByxcMeHHON pacoTH MAmEE
B Haufoyiee HANDARSHHHER Nepso]l NOMBHOTO cesoHa (Mail-mous).

OcHOBHHE HOKa3aTeN® Tadl.3, XaparTePHYDmEE DAcOTY MAMMH,
CHIE NOJNyYeHH HA OCHOBAHEM XPOHOMETDAXHHX HAGJRASHER, IPOBOEB-
mExea B nepaox ¢ 9 mo 27 momn coTpyiumkamm BHIO "Pamyra”, a raise
0 pesyxbrarTaM 00paCOTKE BAXTOHENX XypHANOB Io IJMP "KyCams! sa-
NOHASMEX MAIHECTaMA~-ONePATODAME . - 3

OcHOBHHE MOKA3aTesH, XapakTepEsymuye pacory JJMD "Kydaus"
coexosa "ledenesckmit"

5 e SaTpaTH DDOMOHE, M




lponomkenne Taca.3

2 3 4 5 6
124 6 16,8 12,0 20
II3 5] 14,4 6,0 22
138 7 13,6 12,0 2
185 9,5 16,8 18,0 16
200 9,0 21,6 18,0 42
140 6,2 12,0 12,0 54

1150 54,7 116,6 102,0 I77

~ llpwmovanme. T, - BpeMs OCHOBHOM DAGOTH MAUNH, T, - Bpems

W TeXHOJIOIEYeCKHEX OTKA30B; T7. Tg ~ Bpema COOTBETCTBEH-
SROOMONHOTO A TUIAHOBOIO TEXHMYECKAX OOCJYEMBAHNE NPEHATO Ha
paiee ycTaHOBEGHHHX HOpMaTHBOB [ I ] , mpoBepAmmmXcA TaKxe
e XpolomeTpexmX Hadmmzenmil B comxose "ledenemcrad”; Ty -
NPEMEHY HA YCTDaHEHMEe TEeXHAYECKHEX OTKA3O0B.
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Puo. 1. Pexum padoru JIMP "KyGamn"; - 9HCTOe
ppeMs DaCOTH MAINHH; - QMGHHO® BpeMA .
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Ha OCHOBaHMM NaHHHX TalN.3 PACCYMTAHH OCHOBHHE SKCILIyaT
LZOHHO~TEXHONIONMYECKHe NOKASATE NN pacoTH Mamun S “"Kycaun"

(racu.4).

Tadmma 4

OCHOBHHE SKCIUIYATAIMOHRO~TEXHOJOTHYECKAS NORA3ATENH
pacdors 4P "Kycams"

% &
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0,720



|
B nepwon HadmoneHml sa rpymmoit M "Kycaus" Owio sabii-
i 0 50 TexHWYeCKMX OTKA30B NIpH cpemHeil HApadoTKe Ha OTKa3

Wl W, Kospumpent Texmiriecxolf POTOBHOCTH MammH cocrasin 0,87,
i‘. Jonousno nuaxsit, Hapadorks Ha orkas I i Il rpymm cxoxzocTH
L w 27, 60 ¥ 400 w,a cpexHee BpeMd YCTDAHEHHA OTKA30B =

, } y 4,6 n 28 4.

 lpwrumesr vacTix orxason M "Kydams" B comxose "ledenenc-
M AULDICS HENIOCTATOUHAA HANEXHOCTH OTMEJBHMX Y3JOB MANMH, K
WM OTHOCATCA B NEPBYD Ouepens mBMraTeam K-272, Buxonsmue

4 O%pon, xax npasiio, nocie I00-300 u HAPACOTKA: YacTHE OTKASH
POy RTODOB B ROMECHEX DERYKTOpoB. B mpadopax [CH HeHazex-
MM MIGpONMIIOYATE N, MATHETHNS ICKATENH, TeIIOBHe pexe. lpm
BOpuoTe perpa Oaree 7 M/C CTAHOBHTCA HeHANEXHOR padora Tpocosolt
OTACIINSAINE NBAXCHHA TEJOX6K.
 IMAMTONBENE MPOCTOX MANKHH BOSHAKANA NDK TIONBJEHME HAAGO-
8 GAORINX OTKASOB, BHSHBABUKX NOTEPN YCTOAYMBOCTA CTOEK ONODHLX

AURON, DaueHse NpoJeTHHX pepM. YCTpaHeHNEe TAKMX OTKASOBR OCyumecT-

Ih JMATEJIEHOE BPEMA H3-38 TPYAOSMKOCTH # S&TPYREHHOCTH OpH=—
AD, [lpirsiams BOSHMKHOBEHMA TAKEX OTEASOB ABJUMCH HEJOCTA=
MAMOCTRO 3aBONCKOTO M3TOTOBJCHMA MAmEH, HEBHNOMEHME IIpH
" OOHOBHHX DPEIyAMPOBOK IO O0eCHeYeHHO NapaUIeLHOCTH ONOp-
I 10A0K0X OCH KAHATA M IpAMOIMENHOCTR TPYGOUPOBOXE B NpOJIETax

~ amioe sHadYeHEe B OGECTEYeHHH BHCOKOH TeXHEuEecKoll TOTOBROCTH
U “Nyomns", npenoTspamenHE aBapiHux CHTyaumil MmMeeT cnoeepe-
. # JAYCCTBEHHOS NpPOBEHEHAE TEXHEYECKOTO OCCIYXHBAHILA MAUIH,
i OTOr0 TPEGOBAHEA NP SKCIVIyaTAlMY YEeTHDEX JORIeBATE—
% W "Kyocans"  (saBonckie Homepa 7-—1I0) B xouxose "30 .cer
il CCP" [annoxapcroit odnacTH o0ecneunno Gojee BHCOKOE
ROWpPHIMEHTa TEXHAYECKOM IOTOBHOCTH, cocrasmeimee 0,95,
MApACOTRA HA OTKAS B 3THX YCJOBEAX AocTHIVa 36 4, T.e.
I IBa pasa coJsmmie, Yem B comxose "Jedenesckuit". Boiee
PUXIYOCKAA TOTOBHOCTS NOXIEBAILHMX MAIMH HADAIY C Opra-
4 HX KPYIVIOCYTONHOR pacoTH NOSBOJMNE IPOBECTH B KOJXO3€
N A0 14 nommmon CeancKOXO3MCTBEHHEX KYJBTYD NpA CpemHelt 1o-
il Wopme 500 w3/ra.
M8 BMIOUBAOXEHHOTO MOXHO CHEJATH CJSNYOUHMEe BHBOJH:
Mochenpsamit CTPYKTYDH pPacodero BPeMEHH MANEHECTa-
UMD "Kycans" CBHIETENBCTBYRT O BO3MOKHOCTH yBeJHyue—
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HHA ero HAUPySKH IO Tpex~HeTHpeX MallMi NpE HAMYHE aBTOMATHYEC
CHCTEMH 32TH IfsSes OT aBsapsil.

Koopfsuse T HCIONH30BARKA BpemeHN cMeHH D "Kycaus"
npit nosmeHok HopMe 500 M2/ra m HaIpyske omeparopa, pasHolt omnoil
mamre ,cocranan 0,8740,02,

KayecTBeHHO® BHIOJHEHME CHCTEMH TEXHHYECKOTO OGCJYRABAHMA
JlMd "Kycans", cBoeBpeMeHHOe BHARJCHHE H yCTPaHeHHe npe.uasapnﬂ .
HHX CATyaumil NosBoieT NONIEPEMBATH KO3QMIMEHT TexHHyeckol
TOBHOCTH MamgH "Kydans" Bumycka I981 roma ma yposme 0,95,

Omur padoTH mMamur B xouxose "30 ser Kasaxcroit CCP" cmue-
TEJLCTBYET O BOSMOXHOCTH HX KPYIJIOCYTOYHOI'O MCNOIH3OBAHAA HA
novmse .,

Cmicox memoassopammol JETepaTyDH

I. Eanosurob B.Il, # np. PexoMeHmaimm no TEXHAYECKOMY OG-
CHYRABAHMD NOXNEBATBHEX MAUKE PPOHTANBHOrO NepeMeleHt "Kydaus".,
Koxomma, 1982, '

YIK 63I.347.221.21-192 B.Il.EntoBNHOB, RAHJ.TeXH.HayxR,
B.Il.Pepen, RaEN.TeXH.HAYK,
.M. Mynaes, nEx.
( BHMIM=TII)

K BOIMPOCY O HANEXHOCTH SJ\MP "KYBAHL"

HeoOxommoCcTh NOBHNEHEA HANGXHOCTH NOXNeBANBHHX MAINH,
YCTPORCTB E ODOCHTEXLHHX CHCTEM B IEJOM OCYCIABNEBAETCA NOBH-
eHHeM TPeCoBaHMH K HANGXHOCTH NOXNOBANBHHX MANEE CO CTODOHH
noTpeduTeN (SRCIIYATAIMOHHNX ¥ CeJbCKOXO3A#CTBEHHNX ODIARES3a-
ugid), yMEHBNEGHHEM CDOKOB HA COSJAHWE KOXNOBANGHHX MAIMH BCAEN-
CTBE® pOCTa MOTPECHOCTH B HEX HADONHOI'O X0SsicTBA, NOBHMOEMOM
CHOXHOCTH NOXICBAJBHHX MAUMH H YCTAHORAGHHOrO HA HMX OGOpPYACBa-
HEfF, POCTOM 3aTpPaT HA JNOCTEXEHNEe M obecHeveHHe HANEXHOCTH B
npomecce JKRCILEyATAIEM M Xp.

HallexHOCTDh MANEE 3AKAANNBAETCH ODH NPOSKTHPOBAMME, 00eC—
nevwuBaeTCsa OpHE MSI'OTOBNOHEEM ¥ NOINEDXABASTCA B SKCIUIyATAINKH [I]
Ycxona E3 TAKOr0 CECTOMHOI'O NOAXONA K YPOBHD EaNEXHOCTE JIOOH
MAIMHH, HagexwocTs J[MP "KyGamp" sarmamueaercs (pue.Il):
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Ha CTANEAX NPOEKTHPOBAHMNS, W3TOTOBNEHMA M KOMILUIEKTAIME -
OPIOHMBAUMAME ~ COSHATENAME MAINHH;

HA cTAIEAX MOHTAXa, OYyCKO-HANANKE M CIAYE B SKCIIyaralEn -
opranusanuaMe MrBomxosa CCCP H IPYTEX BEINOMCTB;

HA CTAIMM OKCIUyaTAlHMH - oprammsaipaMe Mumusomxosa CCCP
¥ laceanxosa CCCP.

C neyeb onpejesyeHMs HoxasarTenell HANEXHOCTH KOXNEeBaJBHHX
vamme "KyGams" B 198I-1982 rr. npopeneH: XpOHOMETpAXHHE Eacmo-
JeHd sa MX MOHTaxoM, OycKo-Haxamko#f m padorolf, a Takxe codpad
cTaTHCTHYeCKu# maTepmai B DasVIMYHHX paiioHaX CTpaHH, Ije
NDHMEHADTCA STH MAIMHH, HA2 OCHOBE CHENMANBEO paspadorTaHHOM
y9eTHo# xaprouxs. CTpyRTypHAA cxema BajexsHocTH SIMP "Kydams"
NpEBEeNeEa HA pHC.Z.

[locKoaBKy OTKAS JJOT'0 H3 NEPeYRCJEHHHX B TaluHIe 2JeMEHTOB
BU3HBAET OTKA3 BCell MANMHH, NOEASATEN: HANEXHOCTE Mammen /A
MORHO BHDASHTH KAK OpOM3BelleHNe Ioxasaresefl HANEXHOCTH ee JJeMeH:

TOB, T.e.
p-p'°p2'p3'pq ’

rne P, , P,,Ps u P, - noxasarexx majexmocTs, cooTBeTCTBEH-
HO, NBHTATEJI MANKHH, €6 BOJONPOBOJANErc Hosca, XoxoBoR YACTH H
3AeKTPCOCOPYAOBAHES .

KomyecTBOHHYD OUEHKY HAJIGXHOCTH MAaNMEH, COIJACHO
O0CTy 7C/23.2.8-73 "HcouTaHEA CENBCKOXOSAMCTBEHHOR TeXHEKN.
TpaxTopH X MANEHH cexbcKoxoadlicreBennse. Hazexwocts. COop M 06—
padoTra WHpopMamm” IPOMSBORAT Mo Koadduimerram rorossocth /(-
H TeXHEYECKOTO MCOOXb30BaHMA /{, , HapadoTRe HA oTRas [,
cpeiHeMy BDEMeHH BOCCTAHOBIEHEE /g

s e gy
i T,
rie /o - Bpema NDOE3BOAMTENLECE DAGOTH MANMHN;

)

K - TCUM
y
Teum * 7;"'“ X To5cn
rae /cym - CyMMADHAR OPONOMEHTENHHOCTH MPORSBOJATENbHOM padoTH

3a NepHOX HAGHONeHES; /pem B /ojcn— BDeMZ, SaTDAYEHHOE-COOT-
BETCTBEEHO HA DEMOHT ¥ TEXHEYECKO® OGCJYXHBAHME ;
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D Z T,'
m it ?
rne /Mm - 9UCJA0 OTKAa30B, 1 = 9YHECJO CHCTEeM, 33 RKOTODHMHE Be-—-

mercs HACUMIeHEEe; J, - HApaGOTE2 HAa OTRAs [ —off CHCTeMH;

rae /pj - CpeNHee BpeMs BOCCTAHOBIGHEA ( -r0 OTKA3a.

llepsuil omwT srciUyarTamue mamss JM "Kydams" noxasaix, 9TO
YoTHDOM MammHAM Bumycxa 1980 roza ¥ cra OATHEecATH MammEaM 1981 1
A DOTpeCoBANOCH BHOCTH EOHCTDYKTHBHHC HSMOHGHHA OTHENLHHX ySJOB,

[IpopeNeHENE ARAIN3 OTRASOB MANMH NO3BONEA BHABETH IDHYMEH
X BOSHHEKHOBGHMA, Da3padoTar: NpeLloXeHHR I0 COBEPWEHCTBO—
BAHMD MAIMHH HA BCeX OCHOBHHX STAlAX €6 COSNAHEA, & JIA OTHelNb-
z[mx a'zzlanoa paspaloTaTh COOTBOTCTEYINEE HODMATHUBHHE NOKYMEHTH

85 3

XapaxTepEsys HeROTOpHe moEasaresm padors SJM® "Kydass",
MOXHO CHEJATH BHBOX, YTO HApPaGOTRA HA OTKAS Koxedmerca or 36
Jo 80 ¥ Ha omHy MmammHy. K Baudosee YACTHM BHIAM HEHCHDABHOCTeH
ClelyeT OTHECTH YXOJ MANMHH C Kypca H3-3a KCKDHBIGHMA TPySoIpo-
Bona. Tar, B [aBzomapckoft ofmacT® Ha 4 ManWEAX TARKX OTRA30B OH=—
a0 27; HapaCoOTRAa HA OIMH OTRAs cocraBkia 59 4. Ha oTHX xe Mmamu-
HAX HAGIOAAJNOCEH OpoBEcaHdMe $opM ® NOATERAHME COeNEHETENHHHX MaH-
XeT; HApaCOTRA HA OXWE OTRA3S cocrasmia 25,3 4.

HauGousmee 4HCJHO OTEASOB MOTOD-DEIYKTOPOB CHIO HA MANMHAX,
ucnoassyemix B CapaToBCKo¥ odzacts m I'pysmmckoit CCP, cocramaan-
mee coorsercTBeEHEO 30 ® 20 ¢ (rady.l). CaexyeT OTMETHTH TAEXe O
RASH KONECHHX DPeJYKTODOB, IHOBMATHYECKEX EONEC, Oeme#, UETOB yI-
DABNGHHA, CHCTOMH ABTOMATEYOCKON CHEXDOHNSAIME NEEXOHMS MANMHH, C
JOBOI'C arperara X Jp. ‘

HecMotpa HA OTMeUeHHHe HeEcopasHocT: SIMD "Kydams" umeer
BHCOKEE KOPIRUMEHTH TOXHOIOIMYECKOr'0 Ipomecca ¥ TeXHOJOIHYEC—
ROro oOCJyXMBaHMA, gocTEranumme (0,99, 94TO HOCKONBERO BHmE, 4YeM ¥
IM "®perar" m "ligenp". BHCORAA CTeNeHL ABTOMATHSAIME TEXHOAOIH-
YECKOTO IPONecCa MOBBONAET ¢ HANMOHBIEME SATDATAME BDOMOHM IDO-
ESBONETH POIyIMPOBKY MAINHH, NBETATENA, NONNBHHX HODM.

OmEaxo pAl SKCIIyaTAlMOHHO-TEXHOJOTHYOCKEX Hoxasarere ma-
mEER "KyCaEh" HuXe, YoM y HASBAHEEX Mamwe. Tag, KosfPuIuEeRT HC-
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NOALSOBAHES CMEHHOI'O BpemenE y JJMP "KyGams" cocrammger -
0.%.-.0.92, Yy 'Jllﬁm' = 0'90 y "P‘l‘ﬂ' S 00920 mmm
CILIyATAIKOKHOI'0 BpeMeER coorsercreemmo 0,75...0,82; 0,80 x 0,90

B mpomecce MOHTAXA H OKCIIYATAIMN MAUMHH BHABICE DAJN KOH-
CTPYKTEBHHX HOJOCTATKOB M HEKAYOCTBEHHO® HSI'OTOBNGHNE Y3JOB M
zeranel. HaGXOIAXOCE HOCOOTBETCTEEE YRMOB X Jsieraxell weprexad,
HeNPOYHOCTH CBADHHX COeNEHeHEE, CMemeENMe ¥ OTCyTCTEEEe orTBepcTH,
PasHOMEDHOCTS KDOLIGHES THAT HEXHErO NOSCA, NEPEXOC MEK KpelLrem:s:
KONECHEX PeJYKTOPOB X T.X. B pesyasraTe STOro HPOECXOMENO HC—
KprEBjeHEe (epMH, HOCOBIANEHEEe oceff KOJeC TeJexex.

Mamusn Bamycka 1962 roge (¢ saBopcxemu Homepamm 000I...
NOCTABASDTCH yE€ C yAYTNOHHHME Y3JaMM.

 Tag, EaCUeHEA 33 CHARHEMM B SRCIIyarTamwmmo B 1982 r. xeywa

smammpame 8 [lasmomapckofi odaacTH, Tpems mammEam® B CapaToBcEOR
odmacTE ¥ ommof mammuof B I'pysmmckoft CCP (radu.l) moseomum on=
pefleJMT: KOS(pIMIEeHTH EX I'OTOBEOCTH. B NDONSBOXCTBEHHHX yCHORE-
fx padoTH MmamEeE OEM cocrammsor 0,87...0,95. Ommago Ea rocymap-
CTBeHHHX NCONTaHEAx Mmamwsy JJMP "Kydams-M" B IS82 r. mnonon-’
cxofft ® Dxuo-Yxpamsckoll MAIC NOXy4eHA HODMATEBHAS BONHTHHA KO2(q
mEeHTa TorToBHocTE Mamme (0,97).

CHECOE MCHONbSOBAHHOR JHTEDATYDH

. Kaprdag D.K. ¥ np. POROMEHNAINM 10 YNPABNOHED RAYECTBOM
MEXAERSEDOBAHENX pacdor. Mumck, 1976.

2. Emgommuor B.II. 2 ap. [oxoxemwe 00 OPraHESAINE H DOPAJIKe
padoT IO MOETAXy ¥ EBOjly B sxciayarammo OJMP "Kydame™ x "Ky-
Game-M". M., 1982,

3. Dpepes B.I. x jxp. BpemenEde THNOBHE HOPMH BDOMOHH HA
TOXHNYECKOe OOCAYXHBAHNS JoXueBaxbHOR mammex "Kydams®™. M.,
1962,




¥IK 631.347.221.1.004.67 C.M.JlaBmaR, RaH.TexH.Rayx,
‘. H.A.Haraomi, max.,
( BH/AMTTI)

OBOCHOBAHME HOMEHKNATYPH SANACHHX Y3IOB M JETANER
I KAIMTANEHOTO PEMOHTA JIOXIEBANBHOR
MAIMHH "®PETAT"

B BacTOAmee BpeMA B CEJLCKOM X03aHCTBe HACYHTHBAETCS CBHWE

II THORY JOXNEBATHHEX Mammi "®perar”. ONHAKO eXeTONHAA NOTPeCHOCTE
B HEX IOYTH RIBOE NPEBHEMAET NOCTAaBKy. B T0 xe Bpems B XI naTRieTxe
WIXOSH H COBXOSH JONKHE #MeTh mopaAmka I4 tuc. "@peraros”. Hacry-
HRJ CPOK CNECAHAA MammRH Bemycka I971-I973 rr., orpadoresmmx Cpox
SAyX0H, - YOTAHORNGHHNE TEXHNYOCKIME ycxopmame TV-23.2,636-7I (IO zer).
OSeRIuHO, Y70 OCECTIEYeHME CENBCKOTO XOAA#CTSA TAKEM MANKHAME MOXET
OSTH OCYWECTBJSHO 3a CYeT DACHNPEHEA NPONIBOXCTBA KA IDORISHES

POKA X CJyROH. OmHaxO DACHMDATH OUBEeMH NPOMSBONCTBA STHX MANKH
B Gnxafinoe BpeMT HE NDENCTABIAETCS BOIMOXHLM,

Kax moxasaxx NpaxTHEA SECIUATAIE, PeSYIHTATH PECYPCHHX HCIN-
il @ oOCaeNOBAHNE TEXHEYECKOrO COCTOAHEA Oxoxo 600 "®peraros”,
» Decypc 0asoBHX ys.non (pama resexxs, BoxonpoBoRAmER TpPYGOMpO-
'BOX, TPOCOBAA ONOPA K Xp.) NpEBHEAST yCTAHOBNSHHHE CDOK CIAYROH X
 B0BTOMy Lesecoodpasuo nocxe I0 JeT SRCIAYATAIME NDOSBONATE KANH-
SAIBHMA DeMOHT. ECTeCTBOHHO, NDOIICHHe CDOKA CAYROH NPHBEXET X yBe-
ANYCHED B NapKe WHCJA yCTADEBANWEX MANEH ¥ NOTpeSyeT YBeaRYeHEs
BENyCRA sanacHEX Yacre#l, JUM TOIO YTOCH CHESETH DACXON SANACHEX

CTeE i1 TOKYWEIO DEMOHTA TAREX MAINNE, HOOGXO[MMO IDH KAINTAILEOM
POMOHTSe NDECIESATH HANEXHOCTH OTDEMOHTHDOBEHHOR MamMHN R HANEXHOC-

M HOBOH.
: Ilp ompenmeserss pammoRamsHOf HoMeEXuarTyps SUI AIM XAIETATLEO-
'panngmeymxmm"poma"dmawmmm-
S0Jee XapaxTepPHEM NDRSHAKAM NOTeDE padorocmocodHocts (radn, I, pic.I).
I BEHO X3 TACmIH I, ySaH X JSTAXN EMeDT DECYPCH, SABECANEE OT
PAIITHEX DDA ¥ yoxonklt, Tax,ysmos x neranzeff, mogBepmeHEMX pas-
JETHOTO BEZA HSHOCEM (MOXANNYOCEOMY, I'NPOOCDASEEHOMY) HACTETHBAET-
,‘.mn'.ﬂmnmmmmmm.x
seccolf mpadrmarrexsEo 7200 xr (0.2 x 3, rad:.I). MMSeTcH OTHOCKTENt-
#0 MHOTO y34OB & Xeraiefl, NOIBOPEEHHMX BOSHEROTEED ROPPOSHE -




1(21,45%

A
2(25,29%)
—

=

6(27%)

5(17,93 %

4(7,34%

3(25,29 %,

Puc.I. Pacnpemenerse yauos E jgeraneft M “®perar” no xa-

BEHHO [0 MACCEe M CTOMMOCTH;

p?xreggm [OpASHAKAM OOTepH padoTOCHOCOCHOCTH:
% ns ~ COOTBETCT

~ HOMEpa COOTBETCTEYNUMX IDyNN TAGKNIH |

1492 wr. 71 HaMMEeHODAHMS OPMEHTHPOBOUHON crommocTEo 2200 pyd. &

maccolt oxoxo 1030 xr. SaaumrensHy® uacts (no

macce oxono 5020 xr

B crommocTs 2630 pyd.) COCTABMADT Y3AM ¥ NETANH, PECYpC KOTODHX
B OCHOBHOM 3&BHCHT OT BO3NMCTBHA PASMNMX KIMMATHYECKIX ycJonki

IKCIUyaTaAIAX MaummE - 524 wr. 56 pammeHoBam#it

(n.I, radn.I).
Tadmma 1

Tpymimrpopanpe y3XoB B zeraieil JoxmeBansHol mammmy "“®perar”
110 Hauodonee XapaxTepHHM NMPH3HAKAM NOTEDH pPasoTo-

CHIOCOOHOCTH

HamveHoBanme IpyImH Kosmuecr—  Yucio ys-
BO HamMe- JIOB M Jie-

OpseHTH- HpO
POBOYHaA BOYHAA CT

HOoBaumi Tanel,mr. Macca,kr MOCTh, DY
Y3J0B M ne-
€
I. Yam u neram ¢ pe-

CYpCOM, HE 3aBRCHIM

oT B A -

HY uannpmoﬁcgonxa

m%m -

OI. hgonepgga

JII5'm T.n. 56 524 5020 2630

2, Yum ® nerans ¢ pe~
CYpCOM, 3aBHCAIEM OT
HapacdoTKy MammHy (Ko~



lponomxerme Tadx.Il

I i 3 = S
JEHO NOBOPOTHOE
01,030, rpydu. ng:
e armapaTH i
~ T.A 26 227 4300 3100
3. Yamu % neTamE c pe-
~ CypcOM, IepeMeHHHM IO
JVIHe MBUMHE ¥ 32BH~
iﬂlllﬂ 01'
5 oronopn 'y
4 r.n. 46 I071 2900 3100
4, PesgHo-TexHWYECKHe X
IWIACTMACCOBHE V3N #
JeTanH, NQIBepEeHHHe
crapersn (HANOpHHe |
IIGHTY,, MEHKEeTH, CJHB=-
Hue rpydu £ T.0.) 23 473 I70 900

Ya.m # Jeramm, HOXBED-
SHAYRTEJIBHEO~

maimeicm KODPDPO=—

TIEDEXONHERE, TPO-
pa§ 71 1492 1030 2200

6. nexmxe uanesns (Goa-
' ;‘u‘? BHEHTH , rgmm wajton) 62 7335 I70 330

VcxXons M3 BHUEZ3JIORSHHOIO, B HOMEHRJIATYDY M i KalHTaxhHOIO
PEMOHTA PRINYCHH Y34 ¥ JeTaNl, Pecypc KOTOPHX He NpeB:HmaeT NOJHOIO
pecypeca MAmMHH IO CIMCAHMS IDE NPOLNEHHOM CPORe cayxCu (oxono

I8 THC.4); NOLBEDREHINEC CTAPEHMD ¥ RODPO3ME; AMEKUMe B ITDAKTHKE
KT aramcwmﬂmemmmmmxm@omm a Tawxe
BHXOIIILF xscrpoxbonpempasdopoqno-cwpumpedo'!:mm
BPacMHe TIDE MONEDHMSALVMH MSEICH,

Ha OCHOBaHME pecypcHsX EcmurTamyl?  mocxenopanmft I97I-IOB2 T,
G ONpesieNiell PeCypCH y3Ji0B H nerarelt noxnesansHoOf Mammiy "@perar”
paanmmm yazop ® meraneft ¢ pecypcod no I0 & or IO mo
20 THC.Y), XApAKTeDACTHKRN DACCEMBAHEA KOTODHX HNOCTATOYHO YIOBJIETBO-
DATENHHO ONECHBANTCST 3aKOHOM HOPMEJHLHOIO DPACIpPeNeNIeHNA, XapaKTepHC~
TEXH PACCEHBEHAA OCTAMBHMX Y3JOB ¥ jJeTarell ONRCHBANTCHE 34KOHOM pac—
moepeserna Befioyna (rad:.2, pEe.2 2 3).

Tar, cpox cayxon no I0 ger mpz  ce3omHOK sarpyske I000 u mme-

o yamnmm%mmanﬂnmome?ocm. ODEEeHTHPOBOY~
‘HOfi cromdocTip I300 pyd. ® maccolt mopiaxa 240 KI', OKOJIO NOSOBEHH
T mmnnmmwmmpmxmm:wnmmym
J mauencnepenmn( 00 LAMHE Mallii PecypcoM OPEeETEpOBOTHOR
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Puc.2. PacnpejlelieHEe ysioB X X8 en' "®perar" B sa-
BHCHMOCTH OT HEX pooypoa:lr:g X 0) - COOTBETCTBOH-
HO 0O MACCe M CTOEMOCTH; I“é7 - OOO3HAYGHHA CO-

OTBOTCTBYNNEX I'DYyNN TACIMIH

cromvocTs okoviio II00 pyd. m maccoit nopanka I000 xr. Cpor cay=oH
or I0 no 20 yeT MMepT y3uM ¥ NerTams 27 HaEMeHoBaHHN B XOmrYecTBe
476 mr, opmeRTHPOBOUHOH croMMOCTED Okoo ITIO0 pyd. # Maccoll n :
300 xr, a Taxge HEKOTODHE KpeNnexHHe H CTAHJADTHHE H3NeJmd, YSIH K
NeTaN® C NepeMeHHHM N0 IUNHEe MAIUNH DecypCOM OPHEeHTHDPOBOYHON CTOM—
mMocTED oxoro 900 pyd. & maccoi nopamxa 800 xr.

Kpome TOIo, NOBOJEHO MHOT'O Y3JIOB ¥ neranell mo JymHe MamMHEu
mepT nepemeHENft pecype (puc.4). [paxTHyecKH BCe YAIH X NeTamM 1OC
nemmef TesexxH mMenT pecype xo I0 THc.u. YBemueH®me pecypca mpom
IAT IO Mepe NpHCIEXeHET K Henoxpmxxoli onope. Ha mepmoit rexexwe pe-
Cypc OCOIHMMHCTBA y3J0B & nerane#t npesmmaer 20 THC.4d,

Tadmma 2
Tpymmpobanse y3aoB K neranell "@perara” no pecypcy

Hamvenopanme rpymm  Pe (B rpa- Koumm- Ymcxo eH-
HI&PC C HOBEpE~ YOCTBO Y3JIO0B 2:%

TexsHOR Be HAEMG- X neTa-Macca
HOCTED am Hopamuft neh, i
THC. Y Y30B ¥ mT.
Aeraxei,
AT,

2 2 3 4 5
I, Yami m geraum c pe-
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[Iponomxenke Tadu, 2

ST 2 S f— N-ag

cypcom no IO tmc.u  4,49<8,75<I3,00 39 704 240 . I300

2. Yo u gr%x g pe~
me.3 . I1,2314,83<I8,43 27 476 800 II00

8. Yami i peramt ¢ pe- 23,68<I0I,92<199,62 II0 I536 9980 6430
- cypcom czmme 20 THC.U

NeXHHE H3NeJmA
. rafwu Lommiss 5,02<14,35¢<25,09 3I 4802 150 2I0
5. laticn 32,74 69,16<105,57 17 2112 I0 20
e
; g e 2,9I<I3,8%24,60 15 42 10 100
Ymnne'gguc Te- :
PEeMEHHEM Bkl as{c]
oM
e g 3,5 < 6 apMeTmm
Cpe mruit
4,67<I2,52<21,49 46 IO7I 2900 3I00
‘Maxcmsaursit
11,45<64,8<136,78 -
03
t {
\22
£
4
é§“’ 5
0

20 40 60 & 00 20 140 o0 80 200
Pecypc T, merc.y
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Prc.4. Pacnpele.lane NEPeMeHHEX [0 JUMHO MAnHH

g"gﬁ":"'“ﬁﬁf‘?‘“s- 1

ILIOTHOCTE BEPOATHOCTE TeoperTmYec-
EKNX SaKOHOB DacHpelelseHHs DecypcoB

OmHaxo SHAUATeNBHAA JacTh (KAK IO Macce Tak A MO CTOAMOCTH)
yajoB H meranel meeer pecypc cbume 20 yer. Tem He MeHee YacTh Ta-
RAX yUIOB H jerTanell, EMenmas NOBPEANCHHS I0CTe aBaprifiuX IOJIOMOK
MAMMEN ¥ 70 JPYTHM NDAYAHAM, Takxe TpedyeT 3amMeHH IDE KANETaIBHOM
MmoHTe, Tak, HampEmep, Ip# asapmiEux nosomxax sa IC Jer axcmyaTal
AMeDT TOEDeXIEHHA: TPYyOw - oxoxo I4, TpocH - I0, pamMu Tejexex
10, tpocoBHe ONOPH — IS % K xp. ¥ Mamuy padoTalmExX HA IBYX NO3H
IAAX, NpA TPAHCHOPTAPOBKE C ONHOR NOSMIMH HAa JPYIYR IOBpEXIaeTCH
oxono 40 % merameift Henmompmxroft omopw (mososu, memd, crodwm).

Ha OCHOBGHEE BHUCH3JIOESHHOTO onpexzeseH romuaerr SHI
IJid NpOBENieHHs KANNTATEHOTO PEMOHTA NOXISBANHHHX Mamme "®perar”,
KoTOpH# conepxeT 123 HAMMOHOBAHHEA YSJOB H jeraiell OpHeHTAPOROYHOR
cromdocTsD Oxouo 6500 pys. m maccoit mpemepxo 3600 xr. B nausueit-
meM N0 Mepe YTOUMeHHS JaKTMYEeCKOrO pecypca yaaoB ¥ jeraneH, HAKON
JIEHAA OIHTA KANRTAILHEX DEeMOHTOB, COBEDEHCTBOBHHHA TEXHOJOTHE
MOHTA peroMeHuyemu#l xomiutexT 3MI GyneT ROPPEeRTEPOBATHCA.
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JIK 63I.347.221.21:532 C.C.CapymxeE, KauJl.TeXxH.Eayx,
C.B.Xpoxs, mHX.,
T.M.Hekpacosa, ERX.,
H.A.BoGpor, HHX.
( BHUVM=TII)

. TWIEPABIMYECKME MCCIELOBAHWA BOIOMPOBOLANMX
QNEMEHTOB JIOENEBANEHOA MAIMHH "KOJIOMEHKA-IOO"

BoonpoBoRAmAA CHCTEMA MHOI'OONODHOM noxpmeBaibEof MamuHu PpoR-
raxsEoro jefcrema "Komomemxa-IO0" (pEc.I) cocTOET HS NOKCOEMHER-
TexbHO# gacTH, BRONNAmmed IEADAHT, KONOHKY, KOJAEHO, TEJeCKOnE-
YeCKui TpPyOOmpOBOX, SANBEXKY C 3JEKTPONPEBOXOM, TPYySONpPOBOA C
ROJIGHOM ¥ MApPOBHM COeJNEHeHMeM, WADHWPHHH KByx3BeHHWl TpySompoBOx
¢ COemEHEHMAMM,® NOXNEBOTO HmoAca, Npejcramuimmero codoff Tpybo-
nposox ( @ =177,8x1,9 MM) C MAPOBHME COGIMHGFNAME ¥ KBYMA KOHCO-
 JAAME, H2 KOTOPOM KpemdATCA NoxjeBaNbHHe amnapatTH TEoa "Cermepo-
30 xoxeco" . Mecuenopanisi —IEIPABMNYECKEX — IAPaMETDOB
~ "KosomeHkE" ® ee y3noB OPOBOAENECH HA CHENEANBHHX CTEHIAX, BRID-
SADMEX [ONBONANEEe TPYOONPOBONH, OAK MOCTOSHHOrO YPOBHA, NON3eM-
HH# pesepEyap ILAA BOJH, HACOCEO-CHIOBOe OCODYAOBAHEME ¥ H3MEDH-
TeNbHHG OPECODH, H B NONEBHX YCNOBHRAX.

B mpomecce HCCHeNOBAHEH ONpeNeNANMCH JHEpPreTHYECKHe 3arpa-

. TH IpE OPOXORISHEE BOXNH Yepes OCHOBHHE BOJONDOBOAANNE Y3IN K
SHEMEHTH MENMEH: BONO3aCopHu# ysex B nexos (pmc.I),
WAPOBNE CoeMEHeHMa Qepu, NoxpmeBaNbEHR ammapar TEna “"Cerseposo
- EONeco"” ¥ HACANKH. .

o oOmenpmaEATOR METONERE [I] ONpefeNANHECH DOTEpPH HAmopa.
Kos@fsmueeHT MECTHOrO CONPOTHRISHERA pacCuRTHBANCA HO dop-

Myxne 2
(=aH, e (1)

rme A H, - morepm mamopa B Ecorelyewom yaxe, m; V=5 - cro-
pocrh motoxa,u/c; (@ - pacxox Bom, wi/c; W - mromams mome-
PeYHOrO CEYeHNA, OO OTHOWNEHHD K _KOTODOMYy PacCURTHBaeTCA Koo(hu-
IHEHT MECTHOIO CONPOTEBIEHET,

B radumme I OpEBOnATCA SHAYOERA KOSJIEIEEHTOE MECTHOI'O CO-
OpOTHBIeNES [ , OOAYYeHHNMe [0 NAHHHM HCCAENOBAHEA, morTeps HAMO-
pa AH B yasnax MANWEN M EX ODONEHTHO® COOTHOMEHNE.
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Tadmma I
Sraverns ROSOIMIMEHTOB MECTHHX CONDOTHEISHER M mo-
Teps HAmopa B BORONpOBONAmEX yaxax "KomomeExm-IOO"

HAUMeHOBAHNE Y3UIOB AH mom @ =100 a/c

2 3JIeMEHTOB 14 - 4
Bonmosadopenit y3ex B cdope 12,13 10,0 100
KomoExa ¢ IERpaHTOM 8,93 7,4 74
Teaecromryeckufl TpycompoBox 1,82 1,5 I5
llapopoe coejpEHEHHE 0,17 0,I5 1,5
Saymuxxa dy =200 MM 0,30 0,I6 1,6
[lpoume norepm - 0,80 8,0

[lo noxyveHHEM SHAYCHEAM KOoDIMIMEETOB ¢ PacCYETaHN X
OOCTPOeHH Tpafke SaBECHMOCTH [OTEpPh HANOpPA OT DACXOJA IS BHme-
HASBAHHNX Y3JOB X smemenTos (pEc.2), Kar BEEHO WS IDHBORSHEHEX
JAHHHX IO pacopefiesleHEm NOoTeph HAuopa B HCCAeNyeMHX yaJax, IEI-

ah,m 7
9
8
7 // :
6 A
5 / }/
@, /1
3 zﬁ /
R RN
0 - ﬂ

50 60 70 80 90 @, n/c

Puc.2. Samonocnnou HAIO pacx
ps 'Kog‘éuem- oPI-aoxo—

OOPBOOIO% 32w nomo :
b LT, S

pom COOIMHEHEAX; 5



paRIMYeCKHd HeCOBeDmeHHOH ABIAETCA KOHCTDYKIHES KOJOHKE C I'MJpaH-
TOM, HAa KOTODYD OpEXOmETCA 74 % Bcex saTpar 9HepreM (moreps Ha-
nopa) HA OPEONOACHHWe CHJ CONDOTHRICHEA ODH NPOXOXNSHHE OOTOKA
BOXH Wepe3 BoposacdopHult ysex B cdope.

HceXeNoBaHEA JOXNEBANHEOTO ANNApATA BRADYANN ONpeNelNeHHe
KoodfEIMeHTOB pacxoja JAORIeBANBHHX HACAJOK, angapara B LeXoM K
rosffIMesETa MECTHOI'O CONDOTHRICHEA [ 2] . Bemwqmpa roafdmmeETA
pacxofia M onpefeaanach o Gopmyae ,

9
B ——— (2)
ﬂ. w Vzg/z

rie G - DAcXOjl HACANKE UM amnapata, M°/C; @ - IUIOmANS |
CeYeHHs OTBEPCTHSA MCTedeHMs, M°; /A - Hamop Ha BXOXe B HACAUKY
AIE anmapar, M.

SaMepH JHAMETDOB COMI ACXACBANLHHX aNNapaToB HORASANE, YTO
OTKIOHEHNA OT CTAHJAPTHOrO pasMepa B CpejHeM cocTammm 0,7 %
(max 2,4 %), no miomame cevemms - £I,3 ¢ (max4,9 %).

YYRTHBAA COOTHOmMEHH 2

SRRt N oo &’_) ; (3)

Y uow, 2gh w, \d,
rue ¢,,w,, d, - napaMerTps, OTHOCANEECS K 3aMeDOHHNM, & He K
craEgaprEEM; d - INAMETD COINA HACANKE, MOXHO CKASATH, WTO
RJIOHOHH® DACXONOB OTHENHHEX AINADATOB H3-3a HECOOTBOTCTRES JHA-
MOTDOB COILI CTAHNADTHHM, TAKES COCTABET B CcpejHeM +I,3 %, mm
0,065 a/c (max mo 0,24 x/c). PesymsrarTs O¢ ONpENENOHND KOSHM- ]

OHEHTOB PACXONA 4 , HCIONTAHHEX NOXNGBANLEMX HACANOK, ¥ Cpej-
rada.2. Tadmma 2

SHaveHEna ROSHIMIIEEETOB pACXOoNa NOXKEBANLHHX

HEG BOJNYMEHN M ., HPOJCTARNEHH B Tadk.2. %
|
HacaJiok ¢ JoxxooOpasHEM nejuiexTopoM JM "Kosomerka-IO0" ,

¥ macamxs d, ep, M Mep o
MM MM ‘
2 11,5 11,683 0,894
7 11,5 11,513 0,907 0,900
7 * 12,0 11,793 0,861 0,868
20 12,0 12,120 0,876
a1 12,5 12,355 0,889 0,907
a7 12,5 12,798 0,925



Cpeunds BeJHYHEA KOS(IMIMEHTA DacXola OO BCeM HACAJKAM
HKep =0,891, T.e. HEES SaNOBEHHOIO B paoqe-re mammEn M =0,92,
9TO FAeT CHMXEHHE Dacxoja annaparoB Ha 3 %. Ha pmc.3, NpHBOJAT-
¢ DACXONHO-HANODHHE XADAKTEDHCTHRH HACAJOK, HNONydYeHHHe IDH
MCIHTAHHEAX .

lloTepr Hamopa B JIORNEBAJBHOM alNapaTe H ero pacXogHEO-HANOD-
HAS XADAKTEDHECTHKA ONPeASANHACH ONHOBDEMEHHO HA CHOEUBANBHOM
CTEeHe.

Kos{enEeHT MECTHOrO CONDOTHBAGHEA NOXISBANLHOT'O amnapara
muna "CermepoBo Roxeco", paccumraHEnit mo gopumyae (I), paBex
17,08, OTHOCHTCH K CEYEHMD COSMMERTENHHOr0 I'MOROIO TPyOGOIpPOBO-
Ia, BHyTpeEHmE ImamMeTp KOTOpOro paBeH 62 wmM.

KoahfummenT pacxofa AOEACBANHHOT'O anNapaTa PacCYMTHBAJICA
no dopumyne (2), B Roropolt ) - CymsapEad [IOMANS BHXOMHOI'O
CEUOHNA JByX AOXNGBANHHHX HAacamok, H - HAamop HAa BXOJe BONH B
ysen JOXIeBaNbHOrO amnapara. CpefHee 3HaYeHMe KoadpmmueHTa pac-
X0IA NOXNeBANLHOro amnapara cocrasmio 0,859.

PesyXsTaTH ECCAeoBaHME NoxmepambEOro ammapara M "Komo-
meERa-I00" npezcTaBneHN rpafEveck: B BEJe saBuMcHMOocTell moreps
manopa or pacxoma AH = f(Q) = pacxomso-mamopmoft xaparTepac—
v G = f(H) (pc.4).

o 1y 2 'é
45 S

40 :

35
30

25
20
15 =

) | |
12 26 . 2D . .24 .28 Qunlc

Prc.3. Pauono-m glcrm mmm
I?‘ morp
=11.5 wmu; 2 -12 s 3= d -12 5 e
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H.m 3 ah,m
30 = . 30
-
20 — 5 2,0
5 o
10 - 1,0

30 4,0 50 Q,a/c
®

Puc.4. JloxueBanbHuK v mana "CersepoBo xouxeco"
JomeEra-100": a ggmcm%n p)9(/-1) a;m =117 5
d = 4 - samxcuocn :
Al r(ay 63 - ocnome ya.m I GOIPOBON;
2 - pemono'rmemm DyEaB; 3 — OOBODPO MEXaHH3M ;
4 - Hacalxa

TeppaBmmaeckue Ecoxenosamma "KonowmeExu-IO0" B moaeBHX yo-
JOBRAX, B 3aJaYy KOTODHX BXOIENO OHpefeNeHEe DABHOMEDHOCTH pac-
OpeNeNe s DAcXofa M0 NOXNeBOMy NOACY MANWHH, HCCHeIOBAHHE Mbe-
3OMETpEYecKof JEHME B OOTEeph HANODA IO BONONPOBOAAmMEMY MOACY '
¥ B OTAGNHHHX y3Jax OpM PAsSIMYHHX HANOpaX HA I'HIpaHTe, OPOBOMA=
mich Ha wHCTOX Boje B comxoze mM.JmmrpoBa KosomeHckoro paitoma
MockoBCKOE OGHACTH.

JccaenoBaHEd B MOMEBHX YCNOBMAX OHJE OPOBE)EHH B AMANA30Ee
HAODOB B HAYANE JAOKNEBOrO IoAca MammeH oT 32 mo IS M, pacxox
MANMEH NpE 9TOM HeMmeHaxcs or 90,4 mo 61,6 a/c, cpemEmit yRAOH
IOBEDXHOCTE 3€MIM BAOKD BONOMPOBONANEI'0 HOACA HAXOMAICA B Ipeie-
xax or 0,005 no 0,008. ParHOMEDEOCTSH DacOpeieseHMs pacxoja mo
JMHe JOXNEBOr0 Nodca M DacXoj MAuEHH B IeJOM ONpelemsmiCh
00BeMEO~-BECOBHM CHOCOCOM IO EAXRJOMY MOXNOBAJBHOMY AalnapaTy.

PaBHOMEDHOCTH DPACHPENeJIeHNs DAcXola HO AUEHE NOENEBOT'0
posca MAIWEH (OTRIOHGHHEe DACXONA OTHeNRHHX ANIapaToB OT BeJd-
HH CDOJHero DPacXofia) COCTABISOT B CPeNHEM 15 4, 4ro sBagerca
BOONHE YAOBIOTBODETONLHEM IO YCIOBEAM ArDOTPeCoBAHEE.

PesyabTaTH HSMepeHME pacHpejeleHEs HAIOpA, OTMEeTOE 10—
BePXHOCTE SeMI¥ ¥ ABANMS paclpefelieHHs (O0TEP: HANOPa N0 JUMHE
BOJIONPOBONAMEro HOSCA MAUMEH OpeficTaBrexy Ha pac,5 ® B Tadmr.d.
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Pre.5. Pacnpejexenue g 2, 3) m omMeTOR no-
upnocuaam no_mu BOXOIPOBO-

mamero mogca JM

Tadmama 3
PacOopejleleHEe [OTEPs HANOpa 0O JIHHE BOJO-
nposojsmero modca "Koxomemxe-IO0"

Y'mcrox Bo- AH % AH g AH g AH ; ?
lero noaca 0"5&'; 8 Q=74 Q %.B Qu="1,6
a/c, u c, M :/c. M :/gc. N gg:n-

Hron=Hy 22,15 50,8 17,05 51,7 15,69 5I,3 I5,0I 52,2 5I,25

Hxon-H; 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 7,6324,9 7,12 24,3 24,20
Hi 21,45 49,2 15,95 48,3 I4,91 48,7 14,29 48,8 48,75

lpemesamea: I. Hyp,~ BRDOD BA KoxoHke, NpEEAT sa I00 %.

2. HIF EAnop B Tpycdomporoge mam I...IO-#t
0 OMODAME .
3. Off MANNEN, nramm na -
& unoim YRAOH none OCTH - by
oxesHuft HATOp EA 0CpASOBAMEe NOXNA cocramager = 49 % or
mopa HA KONOHKe, [OTOpE HANOPA 0O BOXONDOBOAAMENY HOACY Mamy-
- 5I % ¥ pacHDeRe’ADTCH TAKEM 06pasoM, WTo 27 % mper HA mOf-
coemrmxoa yerpoicTso ¥ 24 % ma noxpesoff modc.
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Anaims paclpejieleEMs HoTeps Hauopa o JmMHe BOXONPOBOIA-
mero nogca noxpesaxbHoR mammsEE "KosoweHra-IOO" moxasusaer, 9TO
C HeXbD yMeHBUEHHA 3aTPAT SHEPIME X CHIXOHET ,TAKMM O0pasoM ,HANop
HA TEJPAETE HEOOXOMA KOHCTPYKTHEHAA NOPACOTKA MPECOSJNMHMTeJbH
ro yerpoicTBA MANMEH, YTO MOXeT OHTh ROCTHIEyTO yBeJMYeHEEM JH—
aMeTpa BOXONPOBOAANEro TPYOONDOBONA ¥ yMEHBNCHEeM JEcaa (facoH-
max poraiefl (MECTHHX CONDOTEBACHEZ), yAYINOHHSM KOHCTDYKIHE BO-
nosadopuoft kosonkm. IlpexBapETeNbHHE PACYOTH MOKASHBANT, 9TO y
peamEsaIEd STHX KOHCTDYKTEBHEX DEmeHEE HO3BOJHT CHESHTSH HE00X0-

mavet Hamop Ha rmppanre Ha I0-I2 M.

COMCOR MCHOMB3OBAHHON JETepaTypH

1. Hayuso-rexumyeckmil oruer mo Teme "TMEpaBRiMYecKue MCCle-
HOBAHWA SJGMEETOB NOoJMBHOM TEXHHERE, OPOCHTEXLHHX cerell ¥ apua-
rypu". BHMMMWII, Kowomsa, I982.

2. Arpockmr W.H., ImmrpEes I'.T., Muxaxos &.M. Trxparmka.
M.=Jl,, Smeprma, I1964.

YIK 631.347.221.21:631.862:61 Illepexkosa J.H., ra®m.c.-X. HAYK
( BHMMM=TII) '

TVIVIEHWIECKAA OLEHKA BHECEHWA EVBOTHOBONYECKHMX
CTOKOB JIOMIEBAJRHON MAIBHON *KOJOMEHKA-IOO"

lIp BHECOHMM XMBOTHOBONYECKHX CTOKOB MONEPHMSHDOBAHHOK NOX~
ZeBaybHOE TexHEKOR A4 KAXNOTO THNA MAIME HEOoOXOIMMO yCTaHOBATH
CBOD CAHMTAPHO-3AUMTHY® 30HYy. PasMepH CAHMTADHO-SANMTHHX 30H 3a-
BHCAT OT MHOI'EX JaxTOpOB: COCTABA CTOKOB, THIOB JOXNEBANBHHX Aall-
fapaTos, MOTEOPOJOrEYeCKMX yoJaoBxid ¥ T.X. COTMIACHO HODMATEBHEM
AOKyMeHTaM, neficTBymapm B Hacrosmee Bpema (OHTII7-8I), cammrap-
HO-SamuTHOR SoHO# IIA NANLHOCTDYRHHX ANDAPDATOB CAeNyeT CIMTATE
paccroasme 200 M, A KOPOTKO- ¥ cpemHecTpy#mHX - I00 m. Ommaxo,

:
KaK [ORA3HBAET MPAKTEKA, NpejiaracMHe 30HH He oTpaxawT pelicrTha- '*
TEJILHOCTE. }

B I982 r. Ha opocmTeNbHOM cECTeMe BAlyHMHCKOIO XMBOTHOBOX-
YeCKOoro KoMmiexca MOCKOBCKOE oGzacTi Oporofuia I'OCYNADPCTBeHHHE
MCIHTAHEA JNoxueBanpHas mamHa "Komomenxa--100"™, OCHOBHHM HASHAYE- |
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HEeM KOTOpO# ABIAETCA BHECEHNEe NOXNOTOBIEHRHX XIMBOTHOBOINECKEX
croxoB Croxs BakyHMHCKOrO XMBOTHOBCAYECKOI'O KOMILIEKCA 3a Beckh
[epHO), MCHHTAHRA HMEJM CJACONENOYHYD PEaKimp CPejiH, BJIAXHOCTE,
 COOTBOTCTBYXUYD TpeGoBf ImAM padoTH mammm (98,9-99,1 %). Ommaxo

| QUeIyeT OTMeTHTH, YTO IO KommemTpaumm ACOy, Cl, wamn u T.4.
(racxn.I) cToRE caemyeT OTHECTH K CRABHOKOHNEHTDHDOBAHHIM B Tpe-

~ yrupM ODE BEECEHHE [0 CEeJBCKOXO3AHCTBEHHHe KyJABTYDH pastaBied
‘umerolt BomoRt B 2-5 pas. SHAMMTEABHO CONEpPRAHME D NCXOMHOM RABO-
36 BemecTB, TPeCyMEX MR CBOEI'0 ORMCJIEHNS MONeKyJSIDHHN KHCJIOPOXN.
Tex, XK (xuwvmrgeckoe NOTpPeGVIEHME KECJAOPOJA) B ECXONHHX CTOKAX
cocrasmno nonamka 5550 mr/a U,. Bucokoe MEKDOGHOE WHCJIC CTOXOB
(46.107), mmaxt KOJM-THTD (0,I-10~17), mucokait mumexc sHTEPOKOR-
RKOB CEEJETENLCTEYNT O HOOOXOMMMOCTY NOYBEHHOro cHocoda ROOYMCTKE.
OnHAKO HA NPOTAXOHEE BCEro MePHONA MCCAeNOBAHMi B CTOKAX He 00~
HapyXeHN NATOIeHHNE MEKDOODIAHM3MH KMmewHol IDYIIH.

Visyyerse COCTOAHMSA ATMOCHEPHOI'O BOSIYXA NPH EHECEHHE X¥B. "=
BoBoxueckmx crorop "Kosomemxo#t-IOO" moxasano, 9TO NPOMCXONET 3ar-
pPASHEHAS [I0 BCOM E3yvACMHM IOKA3ATEDd (XEMEYECKOMYy, CarTepEatt-
. HoMy, oprasoJeuTEYeckoMy). Tax, MO KOHUGHTDALEN aMMAKA 3arpE3-
. HOHHEM orAasaNoch paccroanne B 200 M OT MAaNMHH, I8 COJepRAHEe erc
. KoeGaxoch B mpejesax 1,2440,I7 - 0,4740,02 mr/w® (raca.2) =
gpeBumano foHoBHe JaHEEe B 4-1,5 pasa.

Tadupma 1

Xmargeckait ® CakTepHONOIMYECKUA COCTAB CTOKOB
KPYNHOI'O POraToro ckora BaKyHHHCKOrO EMBOTHO-
BONYECKOT0 KOMILIeKca

[loxazaremm Arponxesmopa- Mecto ordopa apod
' THBHHE TDOUO= g3 orcrofimxa my~nox JM "Ko-
%ggn::@- JoMerka-100
S CTOKSM

1 —2 =i 4

pH 6~8 8,2 7.9
BraxHOCTE, % 96 98,97-99,1 99,64
HCO5, wx/a 500 3623-4221,0 1I732,0
Cl, wr/x 200 512,6-610,0 298,0
S0, , wr/x 500 106,5-174,6 82,3
% oom., Mr/a =950 509-540 204
A30T HMTDATOB, MT/J Core s Cnems




I 2 2 4
Azor amsonmitewit, mr/a 1500 250-339 108
docpop P05 , mx/x - 8I-270 40
Kaumt /.0, wmx/a 250 1930-2000 513
HKg, sr/x O 2000 1600 100
XK, mr/a O, 500 5550 1628
i e e o - 46,107 26-10°
K oumt~1HTp 2 0,1 101  ¢,1-107°
Kom-HHgexc - = o
VHLEKC 3HTEPOKKOKOB - 900 940

CaepyeT OTMETHTH, GTO MECTO IIPOBEJCHES MCMNNTAHMA paci -
HO B 250-300 M or Kommiexca ¥ B 20-30 M OT HONEBHX HABOSOXPAHM-
Jumy, Takoe pacHOIOKeHEE OPOWAEMOr'0 YYACTKA HAKJANHBAGT OTHEYATOR
HA EHTEHCHBHOCTH XHMHYECKOT'O SarpASHeHES BO3Xyxa. Tak, onpejesd
HEe ROHIGHTDAINN AMMEAKA B aTMOCPEpHOM BO3NYyXe JI0 HAavala BHeECe
crokoB (Pos) moxasaso, wro coxepzame AN, m B aTOT MOMeH? |
GHIO BHCOKEM ¥ CocTaBaano oxaxo 0,31 mr/m. |

Vcxona M3 CHOXMENMXCA OCCTOATENBCTB, DK ONPeNeNeHHHM CaHMTA]
HO-SANMTEOR SOHH CpaBHeHWe [OJYYOHHHX JNAHHMX Bedoch He ¢ IUIK, a
¢ dorom. COIVIACHO AHAM3Y NAHHHX, CAHMTADHO-3amuTHOR SOHON Mo XM
YOCKHM OoKasaTesaM g maummEe "Konomenka-IOO" caemyer camTars pal
croauie B 200-250 wm.

W3 mreparypu [ I | #3BECTHO, YTO ODONEHHEEe XNBOTHOBOLYOCKEMI
CTOKAME DDHEBOJET K 3arpASHerMn amdocPepHOro BOSIYXA He TOABKO au-
MHAROM, HO B MEKpoopraHmsmamu. [lony4YeHHHE NAHEHE [OKASANE, YTO
Gaxrepms (OMY) IpM BHECEHNE XMBOTHOBONYECKEX cTOROB JM "Koxomer-
xa-[00" "geraT" BMecTe C KaNGJbLHEM A3pOSONeM Ha paccromHEe 150 M
(prc.I). Ha  TaxoM Xe DACCTOAHME OOHADYXMBAMMCH ¥ CaxTepm# I'Dyl-
i Coli ., NipejcTaEMTeAE NATOreHHOE MErpofwiopH (SHTEDOKORKH,
MAJBEMOHEJUIH, CTPENTOKOKKM) BHARIGRH HO OLmA.

Taxmy o0pa3od, KoJMMEeCTBEHHOE OoNpejeseHEe CarKTepEaxbHOR 00—
CEMEHe!HOCTH M KMmeYHO! NAJNOYKE B ATMOCPEDHOM  BOSAyXe OOKaSalo,
4T0 IMMISMAYECKH ONACHOX 30HOK N7 ONeHERAeMOl MANMEH CasEyeT
caMTarTy paccroamume B 150-200 M.
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Puc.I. Banre oe 3arpasHeHEe arTMocHeprOro

BE@COHMR X#BOTHOBONISCKAX
c'ronos nglmd "KosomeHra-J00"

Hapsagy ¢ Bucokoft KoHUeHTpamMed MEKDOOPraHMSMOB, XMuKuil HABO
IDE QHAZPCOHOM XPAHeHWM SRIAETCH MCTOTHMKOM BPOJHNX X XYPHO nAX-—
uywix rasos ( 4,5 , NHy,C0, , uwmpon, ckatronr ® T.X.), KoTOpue
Npy¥ DHECEHMA CTOKOB JNOKNEBAJLHEMY MANMHAMM DACHPOCTDAHAKTCA HA
3HAYNTEJAbHHEe paccrosHEs. Hexomd ®3 9TOro, HDH CHpPEeleJieHAN CAHATAD
HC~-3AIMTHOA 30HH Mg mamprd "KoromeHkRa-100" NPAHATO BO BHEMAHHE
E 370 OGCTOATSALCTBC.

lpy 5TOM UCXOIMAM M3 I'PI'EEFMYECKOrec TpeOCOBAHWA 00 OTCYTCT
B BOYNYXe MOCTOPOHHHX 3alAXoB. YCTAHORIEHO, YTO HANBHOCTE pac
paHeHnsl 3an2xa SABECAT OT CROPOCTH BeTpa ¥ jyocrHraer gopamka 300-
400 M or padorapned manHHH. OxHaKo cJeayeT OTMETMTH, 49TO HA pace
" mu# 400 u cradull 3anaX BHARMLICA TOABKO NpH NOpEBax BeTtpa 6-8 m/c
lloaToMy soHOR nposEaemill ycroliuwporo sanaxa CHeAyeT CYMTATh pac—
crofure 250-300 M (7adn.3)

O0ofmas JAHHHE XMMHYeCcKore, CaxTepHROIOrNYecKcI'c ¥ Oprarcaeil-
THYOCKOTO QHAJMSA, CAHATApHO-2amuTHOE 30HOH mua JM "Koaxomenxa-I[00
caenye? cuMTarh paccrodnEe 200-300 m.
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Tadmma 3

JlamsHOC T pacnpocwpaxem sanaxa B amsocheprom
BOSIyXe ODPH OPOMEeHME CTOKaME KDPYMHOI'O POIATOro
ckora "Koxomenxa-I00"

PaccrosHre oOF _Jara onpejejesns
P, M 13.09. 14.09.
MeTeOpONOTHYECKEe YCJOBET
vV H (4 v H r
3-8 56 14,8 36 57 13,8
o0 + o+ + + +
100 ++ + + + +
200 + + + +
00 + + +
400 + -
500 - -

lpuveuarme, V - ckopocrs serpa, M/c; H = oTHOCETeNBHEAS BIAX-
HocTB, %; ! - Temmeparypa Bo3myxa, °C: + + + -
cuiabHHll sanax; + + - cpejgHMil 3amax; + - CAACHM
aanax.

Ha OCHOBAHME BHMOMANTOXSHHOTO MOXKHO CROJATH BHBONH:

I. Croxs roumiexca, HA ROTODHX Npoxomuna memwramms M “"Koso-
Mearxa-I00", Mo CaKTepHANbHHM MOKASATENAM COOTBETCTBYNT CaHNTaPHEM
TpeCoBaHMaM, (OTCYTCTENE NATOEHHHX MUKDOODPAHMAMOB ¥ XW3HOCHOCOC-
MuX A TeXBMEETOB). 10 XMMIMECKOMy COCTaBy CTOKE NDeXCTAREADT
OMOHD KOHIEHTPHPOBAHHYD MACCY,M HO3TOMY TPeCyRMyn IIDH OpPOmEeHMWH
omasEOrO pasdammenwa (B 2-5 pas) wMcrToll Boxoit.

2. Ilpa BHeCeHNM XKHBOTHOBONYECKHX CTOKOB "Koaomemra-IO0" yo-
TAHOBNSHO, 9TO OPOMCXONHET 3arpPASHEHMEe aTMOCHEDHOro BOBJYXA AMMEA—
oM, CaxTepWAME ¥ O OPraHQeNTHYSCKHM IOKasaTensw (sanaxy). Ios-
TOMy BO M3CEKAHME SBATDASHOHNA BOSAYXA HACOJNOHHHX MECT CAHMTADHO-
sameyHO# 30HOM M RAHHON MamMEH CJAGAyeT CUMTATH paccTodHme 200-
0 M. Hacamjienme JeCOSANMYHEX NOXOC, NO-~BHIEMOMY, COKDATHT pe-
ROMEHIYeMHE CaHETADHO-3AMMTHEHN paspuB.

3. BememcrEme HeGoubuoff caHMTADHO-SANUTHOR SOHE O CPARBHEHMD
C JPYTHME MBUMHAMM TAKOI'O Xe HAsSHaveHms "Koromenxa-I00" moxert
OHTH DOKOMEHJOBAHA K SKCIU(yaTallE¥ HA XEBOTHOBOAYECKHMX CTORAX
B I'yCTOHACOJeHHOK MecTHocTH, Kako#f sBudercsa Esponeiickas wacrs CCCP.
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YIK 63I.347.312 I K.Kossosa, HHX.,
A VL KosuoB, RaHI.TEXH,HaY
( BHIAMTII)

COBEPUEHCTBOBAHVE JOKIEBANEHOIO AIMIAPATA "POCA-3"

THEHEME JONATKAMYE, BHEIONHSONEe QYEKIMD DACHHIA CTPYyHA ¥ IPEBONA
JOXIeBALBHOIO AINApaTa. :

Camsu PacHPOCTDAHEHMMME OTSYSCTBOHHHME ammaparams sroff rpyn-
IH, KOTODHMH YKOMIVICKTOBHBADTCS MHOI'OOIODHHE JOXNCBAJLHHE MAMAHH
"Jigenp", BHOBR CO3jjaBaeMas MAPOKO3aXBATHAS MaimHA "Oxa", craipEoHap
HHE JIOXISBANGHHE  CHCTEMH, KOMIIEKTH MPDATAIKOHHOIO OGODYNCBAHAR
ABIANTCA JORNEBANbHHEe amapaTH "Poca-3".

[lpaxTEra SKCIUyaTalMd BHABAIA HENOCTATOYHYD CTACHILHOCTE
IOBOPOTA CTBOJIA CEDEHO BHIyCHASMHX NOXNEBANHLHHX AIMApaToB "Poca-3
9T0 OTPHNATEJNHHO CKASHBAETCH HA KAYeCTBE DAaCHUpeleJeHHs NOxnsi. KoHe
CTPYKIHA XORNEBANBHOIO AIaparTa HyRaeTcd B ylyumeHmHE, Heolxoms-
MOCTH COBEDNEHCTBOBAHHA aNlapara NOATBEDANASTCH BRINYCHHEM oTala
er0 MOJepHASAIME B CHCTEMYy MammH,

B Hacrosmee Bpemd pacOTH IO COBEDMEHCTBOBAHED IOXNEBANBHOIO
ammapara "Poca-3" B HallpaBeHEE HCHONH30BAHAS KAK T NOJEBA YHC—
Toff BOROH, Tax H NONTOTOBJACHHHME XHBOTHOBONYECKEME CTOKAME OCY—~
mecTeuror BI30T, BHIO "Pamgyra™, BUCXOM, ICKBE XK3.

PaspadoTasi ¥ ONPOGOBaHH HECKOJBKO BADHAHTOB NOXKIEBANEHHX
amaparos TEna "Poca~-3". lepBuil BApHAHT NOXIEBAILHOIO AIMIADATE
IpelHasHaYeH VI MIUIAHT'OBHX MailH, YIydmeH#e KOHCTPYKUHE HAIpaBJICHO
Ha yBEJMYECHME NANBHOCTHE NONETa CTPyH. CTBOJ BHIONHEH Y MHSHHHM.
OCHOBHOe ¥ BCIOMOTaTeJEHHe COINA HanpasieHs mox yruom 30° x ropE-
30HTYy. BepxHee COWIO IOBEpHYTO Xk ocHOBHoMy Ha 3°, Ocs BpameHAsA
nopoammnpxdmenanocanonoporacmm JIWIOTHETENbENe WAROH
IOIXATH NPYXEHEOHR,

Bropo#t BapEAHT JOXNEBANHHOTO AIMAPATA NPEAHASHAYEH JJIT (POH-
TANBHHX MallMH NOSHIEOHHOTO HeficTBEdA. YIyWueHHE ero KOHCTDYKIHE HE
PaBJIeHO HA OCecrHeYeHMe BHCOKOTO koodfmumenta sdpexTRBEHOrO moMERa
B PABHOMEDHOCTH BpameHEA, PacnonoxeHHe COIUI B KODOMHCJA BHIIOIHEHO
TAR Xe, KaK K B NepBOM BapEanTe. HixHee COIIO SArJymEHO, CHEJEHU
HOBOE COImIO NefUIERTOPHOIO THIIA HA KODOy.€ aImapara. YIUIOTHETE I h—
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Nue maitCH mOjEATH NpyxuHOM.

Tperail BapEAHT JNOXNEBANEHEOIO AINAPATA KPYTOBOIO X CEXTODHO—
10 neffcTBHN C YIVIOM BARNOHA crBoua 60, SATIYMEHHEM TDETHEM CON-
JIOM, YCTSHOBJNEHHEM HA KODPIyce COIIOM Ne@IeXTODHOIO THIA K IIO)Ra-
THME OPYXRHOR YIIOTHHTENEHEME mafiGaMy NpenHasHAYeH IIE pacoTH
HpR BeTpe.

OnpodoBais BaEDRAHTH JNOXNEBANRHNX amaparos “Poca-3" ¢ yni-
JMHEHHEM M YROPOYEHHHM ROPOMHCNAME, C DASNMYHEME KOHOTDYRTHBHEME
MonouIHeHEAME yruroTHesmHE. [IpoBejleHN HCCJASNOBAHES 10 BHABNCHHED CHRI
TPeHEA B y3Je BpameHAs IpH HCHOIHSOBAHME YIIOTHNTENEHHX mafls,
DUIOJHOHHEX H3 PAsJMYHHX MATEeDEANoB (pesmmn, {roponiacra, NOJMDTH-
AoHA, OPOHSH),.SJPeKTHBHNM SABENOCH NOANPYXNHEBSHEE YIIOTHETEIHHEX
nadto .

VecnenopaEEs UPOBOMRMNCEH HA YHCTOR BONE A C BBEJGHHEM IDi-
wocefl (pme.I.2). Ha OCHOBAHNE NCCHONOBAHNR NAHH DOROMOHJAINE IO
COBEPHEHCTBOBAHAD noxnesansHOr0 amapara "Poca-3", xoTOpHE BOI-
JIOUSHH B MONEPHESXPOBAHHOM alllIApaTe.

OCHOBHHE Y3JH MOJEPHESHDPOBAHHOIO NOXNEBANBHOIO AIMADATA
"Poca-3" (pmc.I) HSIOTOBNGHH JHTEGM NOX NABJSHNGM, TYTO IOSBOENO
CHESHTH METALIOSMROCTH. Macca NOXNeBANRHOIO AIMADATA yMEHLNOHA
ua 25 ¥ 1o CpaBHEHED C cepHiHuM. YBEJMYEHO DACCTOSHEE MLy
OCHD NOBOPOTA CTBOJIA E TOYROR yaapa KOPOMHCAZ O CTBQX. YIUIOTHHE-
rebHRe Bafi0y #s @ropomacTa X PESHHH NOMXATH NpyxuHO#, IIpk mc-
INTAHEAX JOXNEBAJLHNR ammapar padoTal [NABRHO, 0e3 OCTAHOBOK.
[IponoXATEeBEHOCTS 000POTa COCTERBNANA 2-4 MEHH B SaBECHAMOCTH OT
JapxeEns, PacKAYRE CTOSKA HE HAGIOIANIOCEH.

C nessp smcnoussopanss Ha JKH-80 mis nomsa mONroOTORNEHHEME
XEBOTHOBONYECKEME CTOKAME NOXNeBaXhENe ammapaTs "Poca-3" mepeodo-
PYNOBEHH B ONEOCOILIOBHE: SAINYMEHH BCHOMOIATEJEHHE CONIA H YBelN-
YeHS JUIHHA JonaTke. Jopadorka TAKEX ANMIADATOB BEJACH B HANDABISe-—
HMH YAYUDeHHA IENPABIEKE CTBOJA NyTeM COSNAHEA ONHOSOILIOBOIO
ropnyca. B noxnesamsHoM ammapare "Poca-3CY" (pEc.2) ammmmmenuit
KODITYC BHIONHEH BOGNEHO CO CTBOJNOM, B KOTODHHE BBODATMBAETCS KO—
HycHas OpoHSOBas Hacaxgxa.

B noxnesarsEoM amapare xomcrpyxmmm ICKB XK3 (pec.3) ¢ mesmn
yIyINeHES DEBHOMEDHOCTH BpAmeHNs npamesena | -odpasmas cepiiinas
NOHEOTA, DPENATCTBYINmasA NPOHEKHOBEHHED BONH B ySes BpameHnd, Bpe-
JeHA MACKAHAA CMASKA Y3 BPANSEES, crnocodcTeypmas mumsHoff padore
TpymExcs dacreff. Macca NOXNEBANEHOIO AINADATA YBEJRYEHA NO CpPaB-
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Pre.I. g?éepmsaxpusaﬂmﬁ JLOXIe BATE~
annapar "Poca-3"

rac 2. OmrocomnoBui poxue-
BaJbHER anuapa'r‘gPo-
ca-3Cy"

Puc. 3. loxnesansault annapar "Poe
ca-3" x%x%gl'pynmnp?mcs



HOID ¢ BHICHASBAHHEM MOJIEPHESHPOBAHHHM AIMIADATOM NOYTH B jBa
pasa,

HenwTaHusd yCOBePIeHCTBOBAHHKX NOXNOBAIBHEX ammaparos "Poca-3"
N0 ONpejieNeHEN KavecTBa MNOXRNA IPOBONAMCH COMMIACHO METONHRE, pas-
pacorasnoft B BHIIO "Pamyra”, m OCTy 70.I1I.I-74 npm CKOpOCTE BeTpa
no 1,6 w/c. OGpadorxa omwTOB MpoBOZANAch Ha OBM "Hampm-3",

[ipopesieHN pacueTH pacnpefeNeHER HHTEHCHBHOCTH NOXWI BAOID:
pumyca neficTBAA CPABHMBAGMHX ANNAPATOB. PesyABTATH HCOJRNOBaHMNE
NOKASHEANT HEROTODHe OTVIHYMA IOKasaTesell HOBHX aNIAPATOB OT CepEi-
nore (pme.2,3).

Pagyc ne#CTBEA MONEPHESHPOBAHHOTO AINADATA C HHAMETDOM OC-
losroro comna I4 z I8 st npa nasnermax 0,35-0,55 Mla cocrasaser
J2-44 MM; NORIEBATEHOIO AIMMIAPATA KOHCTPYKIME XK3 - 26-40 M omHO-
COILIOBOTQ AoxnieBansHOTO amapara "Poca-3CY" ¢ zmamerpoM coma
14 vy npr napnenmax 0,25-0,45 Mia - 25-30 wm,

Cpeqpisia METEHCHBHOCTL JIOXNA MONEDHM3MDOBAHHOTO NOKNEBAIBHOTO
mmapara cocrapmia 0,08-0,I0 mu/MuH, HOXNEBANBHOIO amaparta KOHCT-
pyres XK3 - 0,085-0,128 , ogrocomoporo amapara "Poca~3CYy" -
0,09-0,IT av/nmm.

M3 paccMaTpEBAeMOr0 PACHPeNeJeHAs HETEHCHBHOOTHE NOXNA BIONE
pautyca neflCTBEA MONEPHESHPOBAHHOIO NOXNEBANEHOTO AIMAPATA DM
nessenmr 0,45 Mla, cropocrs Berpa 0,3 M/c (puc.4) mmmo, wro
Oopa pacipeeeHus NpHCINKASTCA X TPeyIeJhHoH’.

[IpoBepka PABHOMeDHOCTH DACHDONSNOHES NOXEE © IeDEKDHTHEM opH
paccTaHOBKe AINAPATOB IO yraau ksagpata ( @ = § = I,42R ) x pas-
HOCTODOHHEI'O TpeyroasEEEa (ocHoBamwe 4 = I,73 R x mucoraB=I,5R)
NORASHBAGT ROMIEIMEHTH S(PeXTHEHOIO IOINBA COOTBETCTBEHHO 0,69 &
0,82. B NepcHeKTHBe MMEOTCS BOSMOXHOCTH NDRGNMEGHNA SIODH K Hie-
QIBHOR ~ TPOYTOXBHOR - JyToM MSMOHSHNS B JOXNSBAINLHOM ANNADATE XH~
HMOTDOB CPONHOrC M MAXOI'O OOILN.

ilpg NOJHBE ONHOCOILIOBHM JOXIEBANLHEM ammaparom "Poca-3CY" or-
MeuaeTCH 3aKOHOMEDHOCTH HeJonmoumBa y crosra. JamsHefmas nopadorka
KOHCTPYKUEH HANDABI6HA HA DElleHAe STOIO BONpOCA,

JaHHHe NO pacHpeileleHAD NOXIA ONEHOYHHME IOXIEBATBHHME ANna—
paTaMil KCHONB3OB&MMCH [JIA ONPeJNENCHES KOSGIMIMEHTOB OLEHRE RAYECT-
54 ZoxnA pasurvEEX MomeH. HosfaumenTs s@exTEBRHOrNO NONEBA mpE MO-
JCJMPOBAHEN DACHPENeJIeHHA NOXNA C NEePeKPUTEEM YCOBEDIEHCTBOBAHHHMY
JIOXNECANBHHME AlAPATAME UPAMEHETEIBHO X HOXNCBANBHHM MAUIEHAM
"Iaenp”, “"Oxa" x JKH-80 npepcramzenn B radn.I.
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Puc.4. PacnpejieleHNe MHTOHCHBHOCTH MONNA BIONL pamuyca neicrt-

candh: Uy m1d s A D5 WAz V0.3 e

Ha OCHOBAHHE BHWECKA3AHHOI'O MOXHO CHEJATH CJSIyOIHe BHBOJMN:

HcClieIOBaHES YOOBEPMEHCTBOBAHHHX NOXNCBANGHHX AIMAPATOB
"Poca~3" pasyiHYHEX KOHCTDYKuEHE NOKASAM pPasOTOCNOCOGHOCTH 00pPa3noB
i OPEBAJIBHOCTS HAMEYEGHHHX NyTell N0 MX yAyTmeHHD.

MonepaasapoBaniuil noXueBaNbHH amapar NOKASAN CTACAIBHOCTE
NpameHEdA, TPONOIXHATEJEHOCTH €10 060pOTa COCTARMIA 2-4 MEMH  IIpH
nenesme 0,35-0,55 Mlla, Ipe mapadorke 326 4acOoB JIBYX o0pasioB B
NOUHTATONBHOM Oaxe He SafWRCHDOBAEO HH OXHOI'O OCTaEOBA. B Joxme-
MULHOM amrapate ROHCTPYRmEE XK3 HadamZaames OCTAHOEH.

MeTAWTOEMKOCTE MONEPHESHDOBSHHOTO IOXKNEBATLHOIO AIMIADATa
"Poca-3" nmo cpaBHeHED ¢ cepuftuuM yMeR:smeHa Ha 25 ¥, 10 CpaBHeHED
¢ wmaparoM KOHCTPYKumEE XES - na 50 %.

Koasjaumenr sHHexTHRHOIO NOJMBA NDH MOXENNPOBALME pacupeje-—
AOHEA NOXAA NOX MOJCPHESHPOBAHHHM NOXNSBANLHHM amnaparoM s5a JM
"Jiterrp" mpa cropocts Berpa 0,2-1,65 m/c z nasaenmm 0,35-0,45 Mia
oocrasager 0,72-0,9.

JaaMeTpH Kanexs JORNA YCOBEDNEHCTBOBAHHHX NOXNEBANLHHX All=
IIADATOB COOTBETCTBYNT AI'DOTEXHHYECKHM TPeCOBAHAAM.
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AHAJIHS SIDD pacmpefiesieHHA JOXIA BOOJIb pamgyca AeHCTBHA EC-
cJaenyemMix 0o0pasioB NOKASHBaST, HECMOTDH HA JNOpacOTKd, eme Hejoc—
TATOYHYD DABHOMEDHOCTS M COXPAHSHEEe HENONONBA y CTOAKA OJHOCOILIO:
BOI'O NOKNEeBANLHOIO ammapara.

YIK 631.347.31:681.3 A.A. Kucrason, HEHX,,
I'. l.Tanraros, #HX,
{ BHAAMGTIT)

OMPEJREIEHVE OOTVMAJEERX PACCTOAHVI MEXIY

JOXJEBANEHEMY AIAPATAMM ¥ LOSMIAL A KO-

JECHHX JOXIEBAIHHHX TPYBOIMPOBONOB IO KPH-
TEPH PABHOMEPHOCTY

Ompuam g3 Baxxeinmx GaxTOpoB, BIMANIMX HA SfPEeKTHBHOCTH ODO-
WeHHs NOXNCBAHEEM, ABIACTCH DABHOME[HOCTH PAcTIPENIeNIeHT CJOH OCAll=
KOB To miomany noumsa. [forepa ypoxas OT HEePABHOMEDHOI'O NOJMBA IpA=
MO TPONODIMOHANEEN KoodbumenTy Repanmomepsocts [ I, 2 ]. lpm cos-
Laxad HOBOR TeXHEKH NDEXOJUTCHA AMETs B BHIY, YTO0, C OxHO# cTOpO-
HH, NOCTIRCHHE HNOANLHOH DPABHOMEDHOCTH CONPAREHO C JOMOJHNTENHH-
ME RANNTAIGHEME ¥ SRCIDIy2TAIROHHHME 3aTpaTaMm#, & ¢ Jpyro# - orpa-
HAYEHO AIPOTEXHAYECKEME TPECOBAHEAME, TEXHOJOIMYSCKAME OCOGEHHOC=
TAME MPONECCA NOJMBA KOHKDETHHM BHIOM TEXHMXH K IDHPOSHO-XOSAl-
CTBEHHHME YOCJIOBMAME,

CroxEOCTS BHOODE ONTHMANLHOE DPACCTAHOBKM NORIEBANLHHX AlIApa-
TOB H& KOJNECHOM NOXEenamsHOM Tpydomposoge (KAT)  saxwmuaercs
B OXHOBPEMEHHOM yvYeTe COVIBNOr0 u@cya GaxkTopos, BIMSHNEX HA paB~
HOMEpDHOCTH. K EX 9#C)y OTHOCATCA KOHCTPYKTHBHNE (THII ammaparTos,
PAcCTOSHEE MeXLy IAAPEHTaMH, AaBjeHHe H& BXONe B MANAMHY H T.M.)
& upipomEHe (Heynpapifdesue) - CROPOCTH H HANDABJCHEE BETPA OTHOCH=
TENBHO OCH TPYyOOUpOBONA. Pemenme 2TO 3aNAYM MOXET OHTH SHAYATENHHO
YCKODEHO 3a CUeT NpAMeHEHNS MATEeMATHYECKOI0 MojeaZpoBamus # JBM.
ATpoTeXHEYECKEME TpeCOBAHMAME Ha JNOXKISBANLHHE MANMHE yCTaHABIMBA-
PTCA HAKHEE IPAHMIH DABHOMEPHOCTH NOVHBA: KOSQMImEHT sdPerTHBHO-
ro nommsa A,, > 0,7, xoodbummenT HezocTarowHoro nomsa A,,< 0,15

[3].

YRasaHHHe NADAMOTDH NONXHH OCSCHeYHRATHCA HPE BCEX DEXEMAX
0OTH E CROPOCTAX BeTPA, IPH YCIOBMH, YTO CPONHAA NHTOHCEBHOCTD
If He XoJxHA NpeBswaTh 0,35 MM/MEH, T.0./p < 0,35 su/mmm.
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[Ipt ompenesicHHM PacCTORHER mexny ammaparams Ha KIT B mMexny
I'MIPAETAME ODPOCHTEJHHON CeTH NOMCK MOXeT IPOM3BOIMTHECA TOJNBLKO
Npi EX NPAMOYTOMNBHO) paceTaHoBKe, NpHAYeM COMBEASA CTODOHA ITDAMO-
YyDOJNGHAKA JIONXHA COOTBETCTEOBATH DACCTOSHHEN MEXIy TIHIpaETaMs, 210
crenyeT HS PesyJLTATOB MCCNeNOBAHEA 3ATDAT BPEeMeHM omeparopa Ha
TEXHONOI'HYECKOe OOCJyREBAHNE. YBEJHMYEHHe DACCTOAHEH MeXNy IMi—
pasTaM NOSBOVIAET COKPaTATH WMCHO I'MIPAHTOB Ha opocareisaoff ce-
TH, SaTpaTH BPEMEHE HA TeXHOJOIMYeckoe odcayxupanse KIT, DOE-ICHTH
IIPOMIBOMATENLHOCTE TPyXA. ILIpH 9TOM DABHOMEDHOCTH NOXINA OynerT sa-
BHCETH He TONBKO OT CROPOCTH, HO ¥ OT HANpaBJNeHms Berpa. Hapm-
XyDuEM, B CMHCJIE BJAMSHAA Ha DaBHOMEPHOCTH, Oynmer nanpaa.mnle,
NepneHNEKYIAPHOS K OCH TPYyOsOnpoBOnA.

[Ipi pemeHHME 3anaYM ONTEMANLHON DACCTAHOBKH CJEIyeT TAaKxe
YYATHBATH B CJyYae IpAMEHEeHHS OJMHAKOBHX [0 padouuM napameTpam
ammaparos 1o Beeil jyome KIT, YTO OHA padoTap? C DAVIMYHHME HAIO-
paMmE #s-3a NoTeps Mo AIMHEe TPYOOmpOBOIA.

Taxumd o0pasom, 3Sanava HAXCEISHHST ONTHMANBHHX paccTOSHED Mexmy
ammaparaMd ¥ IAIPAATAME COCTOAT B HAXOXKNEHHMM Taxoff odracTH, B
KxoTopoil codumenTCs ArPOTeXHUYeCKHe TPeCOBAHMA K HHTEECHBHOCTH
Il DABHOMOPHOCTH pacupelesieHMsa NOXNA DR BCeX coYeTaHmsXx HaxTopos,
HeOJATONPAATHO BJMANNAX HE pacupeiesieH#e NOXIA.

[Iponece HaXOMUEHEs ONTAMAIBHHX DAcCCTOSHEN MEeXIy amaparTasy
KIT 2 noSHIMAMA MOXHO YKDYIHEHHO NUDeJCTaBETH> B BHNE NBYX aTa~
1OB:

I. MaremaTEyeckoe MOJNCIMPOBAHEE pACHpeNeNeHHES CJOA OCANKOB
UpH padoTe COBOKYIHOCTH NOXNCDAJBHHX AIMAPATOB.

2. OnpenesieHEe OGNACTH JOIYCTHAMEX PacCTaHOBOK, YIOBJETBODAB-
X ATPOTPeCOBaHEAM.

MaremaTiyeckoe MOIEJUIPOBAHME NOIBONAET, MCIONLSYA MEHUMAIE-
nyn Aubopmarmn (pesyssTarTH SKCHSDHEMEHTOB HAZ ONHEM NOXNEBAIHHEM
ammaparom), ¢ JAOCTATOYHOA HAIEXHOCTHD IPOTHO3UPOBATH UADAMETTH
pacrupejiesieHis AOXAA ODE DAsVIMHEX YCJOBHAX DACOTH MANMHM, He
npaderad XK BHIOYCKYy XKOPOTOCTOMIMX OKCIEDAMEHTANBHHX HATYDHHX 00—
Pasnos, YT0 B KOHEWHOM CYETE COKpamaeT SaTparH BPeMeHHE ¥ CpelcTs
Ha cosjaHme M BHeXpeHde HOBON TexHmxE. PaspadoTaHHHE paHee Ma-
TeMATHYeCKHAe MONEJE CHYXRAIA WM L1 OCPaCOTKE Pe3yJLTATOB HCIGH-
TAHNE WM OGNAZANE HENOCTATOYHHME BOSMOXHOCTAME JJIA MOXEJMDOBa~
naa poxna KIT. B mpomecce pacoTH HAl AXTODATMAME # ITPOIPAMMAMI
OWIH BHECEHH CJEeIyuEe YCOBEDWEHCTBOBAHEA:



HOCTE, Xax ACHOJb30BanHe "TeCHOH" DACCTAHOBKE NDPOCTHX #, Kax
CreNCcTBHe, JNSNEeBHX NOXNEBANBHHX AIMAPATOR.

2. BO3MOEHOCTH MONEJMPOBAHMA K3MEHEHHA HANPARNEHHS BeTpa.

3. Henomb3opamme PABHOTOYHON IDAMOYTONBHON CeTHE MOXNEMe-
DOB, B OTJMUME OT UpHMEHABmE}Cs paHee panZaibHOfl CeTkA,

4. VpesufueHme O0bEMA HCXOMHEX IAHHMX.

Brecen Taxxe DAl MSMeneHm! B AITOPHTMH MHTEDNOALMM # TIOC
CHEA MACTOTHHX IPAfEKOB, NOSBONINMAX YBEJUMMETHL CKOPOCTE CYera
B 5-I0 pas.

C momomsn paspadoranmx nnst BM "Hampr-3" nporpam IpoRsBO-
AUTCA CYNEPHOIMUIEA CJOA AOXNA OT BCEX ANNapaTos, JOKIE OT KOTODHX
NONaNaeT Ha SNEMEHTAPHYD IVIONANKY, SAKMOYEHHYD MeRLy IBYMA
TaME ¢ mByx unosmmld. OueHKA DABHOMEDHOCTH IPOM3BOJUTCA B COOT=
BercTBiM ¢ OCTom 70,II.I-74. BuwMCAAOTCA KOSHPAIEEHTH >HPEKTHBHO-
T'0, HEJOCTATOYHOIO NONMBA, YACTOTHHE I'pabEKk M CTATHCTEYECKHE XA—
DAKTEPHCTHKE DacHpejieieHid CJOA OCamkoB, PacueTu XapaxTepHcTAR
MPOM3BONATCHA KaK JIM HAEGOJCE HEeGIATONDHATHHX CAYYAes, TAK & LA
DadoTH D HOPMANEHHX YCAOBEAX (NDH HOMMHANEHOM NABJSHEN ¥ O3
BeTpa). YRasaiHHe DACYeTH ITPOBONATCH NDE KARIOM COYETAHMN @

2 b (paccrosmme mexmy ammaparam KIT ¥ Mexny nosmumsm) s
TPEX CHYHAeB: NPE OeSBeTpMN, BeTED NAPANeNLHO H NepPNeHNHKy.IEp-
HO OCH TDYySOIPOBOMA.

OcHonHue norasarTexs (xosdpuiment ofiexTHBHOTO NOJEBA M

CPpejEAs MHTEHCHBHOCTS NOXAA) HAHOCATCHA HA TPAEK C KOODIMHATAMM
@ =z b . o nomyvennoMy MHOXECTBY TOWEK MDOBOMITCA H3OMHMI
(womn ¢ pasmaes A, , A,,, Pep ) 1

Ha npapejieHHHX DACYHKAX He TOKA2aMH JwHmE A, < 0,I5, Tax
KAX OHZ LapT OoJee WEDOKYD OGIACT: DACCTAHOBOK, T.6. HE BIMADT
H& OKOHYATEJLHOEe, HO YMEHHIADT  HATMANHOCTH. BumE CGHIO YRASAHO,
910 aas KAT 10CTaTOYHO HCCJENOBATH NOJOBMHY KBANDAHTA, M30GDAKCH—
HOIO HA DACYHKe, T.€. OTPAHMYATHCE OCJACTED, 3AKMYEHHON MeRTY
ocHY adupce u mpamokt @ =48 , BhBoe coxpamas ofeM pacyeTos. |

lipmunsasl BO BHEMAEME, 9YTO I DAcTpefieNieRHs NOXIA GeSpasiufi-
HO, WPO npeHuMaerch 3a @ k 0 , To Bropyn mosomrHy xeampanra
MOXHO CYHMTATDL UOJNyYeHHON IDE BeTpe NePNeHIMKYJISPHOIO HANPARNEHNS,
M3 puc,I ¥ 2 BayHa UPABENEHOCTD STOTO NOIOXEHRA.
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Pacemosnue mexoy annapamamu , m

. J{I-.. .///I/I/lh

16 /18 20 2224 26 28 30 32 34 36 38
Paccmosnue mewxdy zudpanmamu, M

Prc.I. SaBHCAMOCTH CpejHel HHTEHCHBHOCTE H RooddaumenTa ShHDeXTHB=
HOT'0 IOVIHBA OT DAcCTOAHME MRy AInapaTaM X IMIpaHTaME:

b ommmoﬁ TEHOBKE amieparos; amapar "Po-
caq‘i" H =35 M; 19 p:g-rpa nepuemmw—
AAPHEO K OCH 'rpydonposona cp =2, (T Hop

Seeisiree i

OduacTE, OrpaHEYeHENE HSOUHHEAME/(,, >0,7 B Pop < 0,35 vu/vm,
MU AHENX YCROBER CYZyT ONpENesATH MHOXeCTBO & ¥ 0O , mpa xo-—
TOPHX OYLYT BHIONHATECH ATrPOTPECOBAHMASA K DACHPENEJSHED ¥ MHTEH-
CHBHOCTE JOXNA. Mcxomolt (omrmsamsmoft) paccranoexoff Gyner nepece—
veHge odnacreff, B ROTOPHX BHIOJHADTCHA AIDOTPECOBAHMA BO BCEM
JEanasose ycaosmit padoTH MAmEHH,
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IpomumocTpRpyeM 2T0 Ha mpamepe (puc.I # 2). OmrmdainsHad
oGNacTE: MOXeT CHTh IONyYeHA NBOAKEM crocodoM (pac.3):

HaromenmeM pac.] Ba pEc.2 (wacta b > ad);

credansen pac.] WM 2 No JEHEE 0=0 @ HaNOEEHHEM TOJOBKH
ApyT Ha XpyTa.
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Prc.3. OGuacTs ONTHMANBHEX DACCTAHOBOR NOXNOBSNBHEX
amaparop Ha KIT

B HeROTODHX caywasx rTaxoff odnacT# MoxeT  He OHTH, 9TO 03—
HayaeT, 9YTO JaHHuM noxuesansHull amapar He odecnevdmr Tpedyemoe
RAYEeCTBO Ipouecca, B oToM caydae HeodXOJMMO HIM YMEHHUATH OGIACTH
IpEMeHEeHES MANNHH, EIH SaMeHNTh NoxneBanbHull amapar Gonee Iox-
XOXANEM,

OnucanHas MeTONMKA IpEMeRANach upH paspadsorxe KIT "Oxa"™ x
NOKASANA XODONEES CXONMEMOCTH PesyALTATOB MOJEANDOBAHHA C SRCHEDE=—
MCHTANBHEME TAHHHME.

B samveH#e «OKHO OTMETHTH, WTO UpPHEMEHEHNe IpeIOReHHOR
METOIMKA NOSBOJAeT NOBUCHTH OCOCHOBAHHOCTE NPHHAMASMHX TEXHHIRC—
KEX pelleHE# ¥ YCKODHTE NpONECC COSHaHEA HOBO# NOXNEBANEHON TexXHH-
K.



CnEcox ACNONL30BAEHOR JATEDATYDH

I. Bapnes M, Onrumvmsauss DaBHOMEPHOCTH noumea. - IEyporex-
HAKa B meamopaima, IS8I, ¥ 6.

2. Merommxa oueHxE >PPEeXTHEBHOCTHE NOXNEBANBHEX MammH. M.,
THWITSX B/0 "“Cowacemsxosrexumxa”, I1975.

3. OCT 70.II.I-74. Mammmu X YCTAHOBRE Noxnesaxkune. IIpo
H MeTonH menmwrams#. M., I977.

YIK 631.674.5 B.A.Topomugen, KaH].TexXH.H
(BHVMETTI)

OLEHKA KPYIHOCTH KAIEIH

B nparTEke HCTHTaHMN NORISDANHHHX AINADATOB JUJIA OLEHKH KAYeCT=
Ba JOXAA HCNOAL3YDTCH JHAYEHHMS CpPeIHeKyOHYeCKEX NEaMeTPOB Kalexb,
BHIANADUEX B HaYale, CepelRHe # KOHIE CTPYE, & TAaKxe HX CpemHeapap=
METHYECKAS BeJNYEHA, _
i odmef! ONEHEE KPYNHOCTE KANENS, BHEIANANMEX N0 Boefl mwiomams
noamea, GoJee LEJNeCOOGPA3HO ONpENe/NTh BMECTO CpelHeapuaiMeTHIecKroro
CpemHeKyOuuecrRall nEameTp, KOTOpull GoJjee JNOCTOBEPHO XapaKTepHSyeT !
CTPYRETYDY HECKyCCTBEHEOIO NOXNA # ero posneficreme Ha nousy. [IpR pap=
HOMEPHOM mare pPACCTAROBKE JORIEMEPOB A TOYEK 3aMepa Ranesk ero
HO DBHYHCJIETH IO CJexynmel 3anHCHMOCTH:

Z

2V V, 2V+3Vsr ...+ 2V
b I & e (YT RR VA zVi
K VA \

Fid /% 25 A gt

ereI...J' «ss Z = HOMEDA TOWEK 3aMepa B 30HE JORAA BIOAL pa~
mmyca;  Vj - odew Bomu B nomiemepe B/ ~oit 30Re;
Kyordeckmit IuameTp B/ =-Oi 30HE.

Ui DpaRTHYeCKUX Iexei PAxHO 3HATH COOTHOUWEHHE MACC BOIH, Ne-
PEHOCHMHX KPYIEHMA H MEJREME KAIUIAMM HMCKYCCTBEHHOTO HOXIA, KOTOpHE
0Gpa3synT COOTBETCTEYRMEC OTHAM MaccaM JOJH HHTEHCHBHOCTH NOXAS H IO=-
JABHROA HOPMH KAR HEe SJCMEHTADHHX ITOMANRAX, Tak ¥ Ha Beell mwiomay®
IOUMBA, I9TO COOTHOMEHEE MOIeT ONTEH ONPeNeNieHO HA OCHOBHHA HCCJRIO0—
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DaRgli pacupeNeNeHss KPYIHOCTA KANEN: NOXII, CO3NABASMOIO anmmapaTraMu
i nacamxamE. B xavecTBe NpAMEpa NPEBENEHO DacHpefeNeHWe Kalekh anl-
napara "Poca-3" (pe.I). YcramOBNEHO, WO Q0N MENKEX KANeNh DA3MepOM
wenee 0,5... I mM moxeT cocraBeTh Govee 70 % (pme.I). Taxme Kamm
JErKO CHOCHATCH BeTDOM N ACHADATCH O0Nee MHTEHCHBHO. BCe 3TO CRa3H-
PAETCA Ha BEJHRHE CPeHEeRyCNIeCROIO NEAMETDA,X IPOA3BOARTE ONEHKY
pacoTH MORNEBANEHON TEXHAKE TONBKO IO HEMy HelexecoospasHo, TeM
Ooiee YTO BEJMYMHA CDPeNHEKYGHYECKOrO JMamMeTpa CHIGHO SaBECHT OT pi~-
MOHACGMEX CPEJNCTE ESMEDeHWA,H0pOra MX YyBCTBETEIbHOCTH. Heodxoms-
MO HARTH Oomee ycrofiumpu# moxasaTesNs ONEHRE RPYOHOCTH Ralexs 1o
Macce X o0meMy BONH, COXDaHAA CMHCA OMOHKH.

AHANEBEDYA pacOpefieIoHNe Kaledh ECKYCCTBEHHOIO NOXNA C TOYRH
UPOHEA HOMCKA OoNee CTACHULHOTO [IORABATENA, MOXHO CEASATH CREXYD-
iee. MONANBHOS SHAYEHH® [LIOTHOCTE DAaCNpejeNeHEA ofseMa (Macel)
BOJH, MePeHOCHMOR RALIAME NOXNA, 0oAee EHTEHCEBHO CMEmAeTCd B CTO-
POHY KDyNHHX KaleXb OpE YBEINYGHEW DACCTOAHHA OT ANNADATA, YeM
MOIANHHOE 3JHAYEHHMe ILTIOTHOCTH DAacHpeNeJeHEs HX KOIRYecTsa, KOTO-
poe BapeMpyeT B SOHEe MENKMX Raunesb (puc.]l) EIM HESHAYHTEXHLHO CMe-
maerca Bupaso [I] . B cBasW ¢ 9TEM pasMax ONEHKA [0 OGHOMHEM Xa-
PAETEDHCTHKAM MOXeT OHTH mEpe, QESEIecRE# CMHCH ONEHRE KDYIHOCTH
KASNS OCTASTCH NPEXEWM.

O0BeM BOJH MeJKOIECHEDCHOE $paxipe Kamexr HedoxbmoR E Mano
pmEseT (IpE CHOCe RAIeNh BOTDOM, KCOADOHNM) HA BEN ¥ RoQQMIEeHT
HARNOHA MHTEIrpPalbHOrO DacHpeliesIeHHs o0beMa BOXH [0 pasMepy Ka-
neas. OHEHKA 1O TAKOMy paclpeleNeRMD Oyzer Coxee cTaCHibHA, & CJe-
JloBaTeJbHO, GoXee JocroBepHA. KoopfeEeHT HARNOHA HETOIDANHHHX
pacopejieleHEll 0O CTPye AmmaparTa SaMeTHO H3MEHAETCH M yMeHbmaeT-

Cd K ee RoHNy. [losToMy, yYRTHBASA BHEOYRASAHHHE NOCTORHCTBA, NO-
[ONHETEXPHO MOXHO XADARTEDHSOBATH KDPYNHOCTH RAISNL Yepes HHTer-
paibHOe pacopejiesieRde olsema NoxjeBoft BomH, coxpansad dEaEvecrmit
CMHCJHI QUEHKH, yBeJRYMBAX €€ pasmax, yMeHbIAd BIEAHWE RoJeCanms
MeJKOIECIOPCHOR (Pparuue. TakEM NOKASATENEM MOXET CAYRETL MOIHAH-
mull 0 obveMy mEamerp xameas d,.[I, 2] .

PH3UYECKEE CMHCH €ro SARADYAETCA B TOM, UTO HOJOEMHA 00Bo-
ua (MBCCH) NOXNA BHUAZAGT B BRJie Kanekh MOHBUETO AAMETDa, a
(OJNOBEHA -~ B BHIe Ranels Ooabmero nEaMerpa. MaTemaTEYecKyD
CEASH 3TOr'0O ABJCGHEA MOXHO HAlTE 0O rpafEKy MHTEIDANLHOTO DACHDe-
NeISHEA 00BeMa, MHTOHCHBHOCTE NOXJA IO passepy kameas (puc.2)
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Puc.2. PachnpepenioHEe WHTEHCHBHOCTE NOXNA [0 DASMEDY Kalledqb Ha
DacCTOMHME O M OT ILIACTMACCOBOr'O ANADATA KOHCTDYKINE

i BHDASHTH CHENyIEMM 00pas3oM:
do
=0 pV" b 0'5 2

rne Py~ wacrocrs oonema XomxeBoll BOXH MO pasMepy KANes.

las npoBeReHMA Gosee RAYECTBORHON OMEHKHM NOKGA OHM W3ydeH
XapaxTep ero E3MeHeHMd, Hal}eHA CRE3b MEIMAHHOI'O M CpPeIHeKyOH-
9eCKOr0 JEAMeTPOB KaleXb, KOTOPYD MOGXHO HCHOAL30BATH [PE ompe-
JieJIeHER NOMYCTHMOM HODMH [OJEBA ¥ pacyerTe padcumx OpraHop. lle-
TOJMKA HCCJAENOBAHMSA Xapaxkrepa MIMOHOHEA MeJRAHHOI'O JRAMeTpa, Ofl-
PeNleIeHAA er0 BEJMYMHH M CBASE CO CPeNHEKYOHYeCKMM AMAMeTPOM
caepymmad. bea paspadoTal ajJropETM pacveTa MeIMAHHOIO IHAMeTpa,
COCTaBNGHA OporpamMa, Bomeauas Kak ONOK B NPOrpaMMy MATEMATHYEC-
kolt ofpadoTRE MamepureabHol mEpopmamme (3] . C mosomsn cucrem
"CoexTp" OpoBeNM HSMEpeHNe Kallamb NOXAA, CO3JABAGMOTO annapara-
vz 1 Bacamkam® [ 4 ] . Hamepenme NpOBONAMM HpH pacodeM IABJISHEN,
KOI'JIa NOXNH CIHTAeTCA GJATONDRATHHM, B BACAL DANKyCa saxsara,
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e NPOECXONET HATJANHOE M KAYeCTBEHHOS W3MEHEeHWe CTPYKTYPH HAOK-
Ig. Kpome TOoro, IS BHOOPA BENHYMHH MEJMAHHOTO IMAaMETDa H3MepH-
JNE EAILE YMODEHHOI'O ¥ CHEXEHOTO (mo xuaccEfmxamum (00oaeHCKOro
¥ HuKargpoBa) ©CTeCTBEHHOTO NOXJIA, Kak XOpomo HSydYeHHoro. 3a-
TeM JIA Kaxforo omuTa Ha J19BM "HampE-3" paccUMTANN Me[UAMEHE ¥
CPEIHEeKyOHYeCKAe JMaMeTpPH, CBASh MEXNY KOTODHME HAXONENACH [0
MeTOJy HAMMEHBNEX KBAJpATOB, BEPOATHOCTh DACHpDEeNeJIeHHA KANeN:
¥ oOvema (maccu): mommesot Bopu. PesyabTaTH MSMEDEHHA MeNEAHEOIO
H CPOIHEKYyOHYeCKOro NHaMeTpPOB OPHBEJeHH Ha pHc.3...6 ® B rada.l.

Tadmma I
CBA3h MeIMAHHOIO ¥ CPeIHEeKyOHIeCKOTo HRaMeTpoB
AmnapaTs A ey H, u CBa3s Koagii
ITHEeHT
Koppe-
JHIMH
"Poca-3M" 7.18.4 60  Y~dys=2,37dy - 0,54 0,989
"Poca-2M" 7.7.4 20 Yo Qo5 = 1,95d, - 0,3 0,995
35 y5=d05‘5,4d,( - {I" 00913
50 Yy=los=2,62d.-071 0,9
"Poca-1" 6 35 Ys=lps= 201dx =0,52 0,998
Ye=ps = 1,828, - 0,4 0,974
Hacamxa ¢
JOXKO00pa SHEM
IeQIeRTOPOM 6,5 5 Yp=tps=4fd, + 01 0,998

7.5 y,'d”'/,fadx 0,998 ok
10 Yo=dos= 1,43dx 0,993

ABaIM3 DeSyJbTATOB NOKASHBAET, YTO NOXIEBAILHYD TEXHUKY,
KPYUHOCTEL KaeJbh MOXHO ONEHHEATH KAk [0 CPeJHEKYOHYeCKOMy, Tax
¥ 10 MEeIMAHHOMY IEameTpaM. XaparkTep MX H3MEHCHNS y anmapartos,
HacAJIOK OJEEAKOB, Jmamgockm¥ cmuca oneHxm (mo odsesmy) ocraercs
npexHEaM. [lpu yBesmMYeHME JABNCHWA, YMOHBUOHMN COLIA NHAMOTDH Ka-
OeNnh YMEHHIADTCA B ONHOE M Toi Xe 30He ¥ yBeIMUMBADTCA (PH yAA-
JEHHE OT annapara, HAaCajKM.

OmyEe COCTOMT B TOM, 9TO BEJHYMHA, JMANASOH HSMEOHEHHA
MeIMAHHOro jguamerpa umpe. MemEaERER u cpegHeKyCHYECKHR XEaMeT-
DPH JuHe#HO B3aMMOCBASaHH, Koa{pmmenT xoppesaEm pasex 0,9 m
pume. Henoabsys sasmcEMocTR $.T.Adpamoea, H.C.Epxoma, ®.U.Ko-
JIGCHEKA H Jp., MOXHO BHPa3uTh JOMYCTEMYD HODMY HOANBA 4Yepes me-
JwaHHEA JEameTp Kaneas. BeawdmHa mepmamHoro amamerpa B I,I...4
pasa Goaswe cpemHeKyomgecroro (pme.I, 6), r.e. TOYHOCTH OIGHKE
BHIE .
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Prc.6. Crass oro X.C wﬂnecxo
Y:(0) - 3 92(%), J(O)’ Yy (+) = "Po’o'gfzu';
(.) y‘(.) » yQ(n) S~

Us(O), q,(o)- "Poca-1"
- KDY 10 oupomo IEANA30HA
Jxoxmcmoro MEJMAHHOI'O JHAMETDA

W3 pme.6, radm.l BEENHO, YTO NOXNB, CosjaBaeMull annaparame
tane "Poca", XyEe, Yem y HACANKE C JOXROOCDASHHEM NefIeKTODOM.
Xora cpexmeRyCOwdeckuil mmamerp (I,2 mM) B ROENe CTDY® anmapara
"Poca~3" COOTBETCTEyeT ArPOTEXHHYECKEM TPOGOBAHRAM, ONHAKO OC—
HOBHAH MacCa JIOXIA COCTOMT HS KAIeNh passepam# 3...7 s (pme.I).
MeymamEER mmamerp, panEuit 4,7 mM, Golee JOCTOBEDHO OTDAXAOT Ka-
9eCTBO NIOXAA B JARHHOM caydae. Tako noxms, OYeBRNHO, GHCTDO
paspymH?T CTOYKTYPY HOYBH, YIIOTHET €€ ¥ IDEeXNeBDEeMeHHO HAYREeTCH
crox Boxs. Hs pme.I...5 BEEEO, Wro NORNSBAXEENG ANIADATH
TEna “"Foca" X HacAQUER C JOXEQOCDASHEM NOQUEETODOM CO3-
JADT MCKYCCTBEHHHE HOXES C pacnpejiefeHHesM EANSNS, MNONOCHEM
ecTecTBeHHOMY. [IpEdYeM B KOHNS CTDYH AIADATA NOXIE [0 CBOSMY
PACOPEJeNICHED KAISNE: MOXeT COOTBETCTBOBATH CHIBEOMY ©CTOCTBOH-

Homy oxmo (pme.I, 5). ABTOpOM PACCYHTAH MONUAHHNE IHAMOTD LIS
CENBEOT'O JNOmJAA, KoTOpH# cocrasEx 3,7 md. B TO Xe Bpems,COrIacHO
arpoTpedoBaHEAM, NOMIL CYHTASTCH RAYOCTBOHHHM, O6CHM CpPeIHOKY-
Cwdeckuit ymamerTp He mpeBumaeT 1,5 mM. JToMy IMAMETDY COOTBET-
CTBYeT MeMAHHEE mmameTp, paBuu# I,7...4,7 mm (pme.I,6).Ommaxo
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ero Bepxmmil Opejes COOTBETCTEYeT CHAbHEM M JHBHEBHM €CTECTBOH-
HuM AOXIAM. [IpE Taxkom Xoxze OHCTPO o0pasyercs CTOK BOMH. M3
9TOr0 CleAyeT, YTO HeXecoo0pasHO yme'iblETh: BepXHm# mpexen Me-
IEAHHOT'O JEAMEeTDA ¥ erc SHAYeHMe MOXHO NPHHATH NODANKA

2...3 ma. B paurHelimeM HeOOXONEMO YTOYHETEH NpeNeNbHOe 3HAYe-
HE€ MEIHAHEOI'C ImameTpa, IpoBelid OoJee MMPOKOe H HOJNHO® HCCJe-
HIopan¥e BOSHEHCTBESA NOXNA Ba Noysy. Memmasuuil jmamerp Coxee
cradiieH ¥ yCTOMYME X RoXeCAHMAM MeJKOmECHepcHOR dpaxmwm &
NOpOry YYBCTEETEILHEOCTE OpEGopa (mpemesbeuit cayva¥ RoxeCaHus
MearoxmcoepcHof (fpaxmmd). 9T0 NONOMHATENbEOE CBOECTBO HOBOTO HO
Kasaresi HOSBOMNT OoNee RAaYeCTBEHHO CIeHETH NOXNCBANLHYD TOXHHE-
Ky, HCOOAb3YyA NDEMETEBENE CpPejicTBa KOHTpoaA. [IpE RoXeCamME mo-
pora YyBCTERTENBHOCTH NpESopa B mpemesax 0...0,3 su oumoxa mpe
OOpeJieICHER MeIEAHHOTO JEaMeTpa He mpemuckT I...2 %, a cpemse-
Kyomyeckoro - 6,..I0%,lpr Gonee Bucokom mopore (xo 0,5 mm) ommd
E2 ONpeNeNeHEH CPeJHEKyONISCKOro NEaMeTpa xaunexb zocruraer 40 %,
a MeIMAaHHOI'O - BCero 3...5 %. OTO I'OBOPET O HNOCTOBEPHOCTE OHOH-
KB NOXIeBANHLHOR TOXHMRE C [IOMOWBD HOBOI'O HORASATENA. :

TaxmM 00pa30M,MOXHO CHEJATE CJACHYONEE BHBOXH.

KpymsocTs Kanessb NOXNA, COSJABAGNOI'0 anNApaTaMl M HACANRA-
ME, OEXecooCpasHO ONEHEBATH KAE CpeEeKyCrvecKEME (SOHANHHEMM
H CPeJNEEMM [0 [IONMANE ONHEA), Tk ¥ MejMaEEEMR (mo odnemy)
JoEaMeTpaMy .

Hafijesa CBASH MOJEANHOIO H CPEJHOKYOHYECKOI'0 NEAMETDOB
KOTOPYD MOXHO HCHONB30BATH [Pk pacyerTe KOHCTPYKIEE NOXNeBANBHOR
TEXHNKE E BuOOpe momycTEMof HOpMu noxmepa. Oma Jmuefima, xoshfm-—
UMEeHT perpeccEr xoxednerca or I,I y nefureRTODEHX HACANOK NO
3,4 Yy crpyitEux ammapaTos.

Coecox EcHomb3OBaHHOR JHTEDATYDH

I. Topommwdes B.H., Mcaes A.ll., KacramoB A.A. O HeROTODHX
pesyasrarax XadopaTopHO-IONOBHX ECHNTANEE CECTEMH HSMODeHES
xavYecrsa NoxAd. - B kH.: HoBoe B TOXHEKe B TEXHONOI'ME [TONHBA.
M., BHAMI=M, I976.

2. Tymson H. Oxpama nmowsw ¥ Gopeda ¢ sposmeffi. [lepemox c
aarx. M., Komoc, I974.

3. Topommwges B.K., Owemmr H.B., Taxxmn A.B., Hcaes A.l
Pacger Ea OBM JumellHNX pasMepOB M SHEDIeTEYOCKEX XAPARTOPHCINE
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Jloxji. B xH.: Hopoe B TeXHMKE ¥ TeXHOXOIWM nosmsa. M., BHAMImM,
1979.

4. Topomem4es B.M., Tamxen A.D., Mcaes A.Il., Permcosa T.B.
HameprTeasHO-ERPOPDMAIKORHAS cHCTeMa “"CHekTp" JUid ONeHRKE RAYeCcT-
Ba noxng. Oxcnpecc-EHpopsamms. LEHTH Mmmsomxosa CCCP. M., 1978,
cep.I0, Bum.2, c.8-I3.

m 631-674.& yoromewo KaHl.C.-X,.HayK,
V.M. Tonmany, KaHj.TeXH,HayxX
( BHAVMTTI)

K BOPOCY OINPEIENEHW OCHOBHHX IMAPAMETPOB CHCTEM
MMIYIECHOI'O JNOENEBAHWA JUN YCNOBMI PENEEDA TOPHOR
MECTHOCTH

B HacTosmee BpeMi AMIYALCHOE NORNEBAHNE HAXOIHT Bce OoXNEmee
UpEMEHEHREe B YCJOBAAX CJOXHOI'O pesabepa MecTHOCTH. OHO mossosser
NO/UIePXEBATE BAAXHOCTE NOYBH HA ONpENENISHHOM YDOBHE H cCOsnaeT oaa-
PONPEATHHER MAXDOKJMMAT JUI POCTA ¥ PA3BATEA pacrTeHmft, 9ror BEX no=-
llepasus, ONAaronaps EHTEHCHBHOCTH noxnd 1o 0,6 mM/4, NONHOCTED HC-
IDIAeT NONHBHYD SPOSHD MOYBH, HYTO OCOGEHHO BAXHO NP OPOMEHRE
CENBLCKOXO3AHCTBOHHEX KyJbTYyD, BHDANUBASMHX HA I'ODHHEX CEJOHAX.

[lpg EMIYJBCHOM NOXNeBAHEHN DACXOX BOIH, NOJABacMuEt Ha y4SCTOR
OPOmMEHHA, MAKCAMAJEHO PACCPENOTOYMBASTCA MEXIY NORNCBANLHHME Alllg-
PATAME CECTEMH, YTO NOSBONAET BHIOJHETH TDPYGONPOBONEYD COTh CHCTE—
My NOCJIENHEre HODHAAKA HS TPYys maxoro amamerpa (IS, 20, 25 w) =
CHHSHTE SaTpaTH HA ee crTpoRTexscTBO B I,5-3 pasa.

[Ipm@En padoTH CHCTEM EMIYALCHOTO NOXAEBAHES 38KIDYAeTCS B
cremyomed. Boxa MamEM pacxofoM NOCTYNAeT B eMEOCTH MMIYJHCHEX NOX-
JEBANLHHX aNNaparToB CHCTEeMH M NOCTENeHHO  HARAIMBAETCH B HEX.
llocsie HanOJHEHEA BCeX ANUAPATOB B TPYCONPOBOXHOR COTRE NOCPERCTBOM
I'eHepaTopa KOMEHIHEX HMIYJAbCOB, YCTAHOBJIEHHOT'O B I'ONOBE CHCTOMH,
COSnaeTCsA KpaTKOBpeMeHHOe NOHEESHNe NABNSHER B CeTH, draronaps Xo-
TOPOMY IPOMCXOIMT CpadaTHBaHNEe EMIYILCHEX Ioxnesarexeff, Haxommemnas
P NHEBMOTEXPOAKKYMYAITODaX BOJA 4Yepe3 NORNCBANLHNE HACANKE B BEJe
JloxJii BHOpDACHBEETCA Ha OpomaeMmut yJacTOK.

Boree moxpoCHO ¢ KOHCTPYKIWAME CHCTEM MMIYILCHOIO NORISBAHEA
¥ UDMEIETIOM DAdOTH MOXHO OSHAROMNTHCA B padorax [I, 2 ].
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BaxiuM napaMeTpoM CECTEMH HMIYJLCHOTO NOXNEBAHMA ABAAETCN

NepHON LEXIA CPACATHRAHEA CHCTEMH / . JTOT napameTp, C OnHOR
POHH, ONpeleJdeTcs NOTPeCHOCTHN CENhCKOXOSAHCTBEHHHX KyJALTYD B

le, cxemoll pacnosoxeHEA JORNeBaTesell, IIOmAIsED ODONeHEA OXHOIO

JeBaTess A NPYTHEME NOKASATENAME, T.€.

B T ¢ o
24 (1+k)g'R?x

i (I

rie /p - Bpewsi TRCOTH CHCTEMH B CyTKE, 4; / - Kosfpmument,
paBHEM OTHOWEHED NEDROJA EMIYIBECA NOHMESHHAS NABJIGHHS R IEPEONY
uExna cEcrTeMu; YW - 00BEeM BHILISCKA MMIYXBCHOIO JORNEBATENH;

K = woofduent, yuTHBaRMER NOTEpH OPOCHTENHHOR BONH HA CHOC
RaneJh NOXNA H yBIAXHEHHOIO BO3AYXA 32 NPEjEeNH OPOmAEeMOrd Y4acTRa
(pua ywactxos opomesEs mwiomans) I0-30 ra pexoMeRIyeTCA NDHHAMATH
coorsercTsenHo pasumM 0,3-0,2); 4'- MaxcHMamsHas OpUMHATA THXDO-
monyns; R - pammyc nelicTmEA moxjeBaTens 0e3 yYeTa IEPeKDHTHA
JORIEBaNBHHX CTPYR; X - xosfpmpent, sabgcamuit OT CXeMu
xeHHs JoxzeBaTejefl Ha ywacTxe opomeHms (IpH KBampaTHOf PacCTAHOBKE
pased 2, IpH¥ TpeyrousHof - 2,6).

C mpyro#t cTOPOHH, IEPHO) IEKIA PACOTH CHECTEMH / OUpejesdeTcCs K
CTDYKTHBHEMM OCOGSHHOCTSAME TEXHEYECKEX CPElCTB, NDAMEHAEMHX HA CHC-
TeMe B HX PACXONHO-HANODHHME XapaxrepacTaramu, [lepzon IMEIA CAar@~-
eTCsi M3 NEePHONA HANONHEHEA CECTEMH /, N OEpEOjA EMIYALCA IOHE-
ECHAA NaBJNeHEA /g

T'T{*Tg & (2)

llepaon MATyNHCA NOHEXCHMS HSBAGHHR /p,  ONPEJEANeTCH Kak

e 7a = COOTBETCTBEHHH} NEPHEOJ BHILIECKA HMIYJIHCHOI'O JIOXIE
a; Ty=L/Q@yu - Bpemi PacnpOCTDAHEHHA EMIIYALCA NOHMREHEA NEBlIe-—
HEA 0 HagdoJee "HANPAXEHHOIO" IO YCJOBESM CPACATHBAHNA AMIYJBHCHO=
ro moxpesarens ( L - paccrosmme, &, - CKOPOCTH DACHPOCTPAHEHHS
mayasca); 7, — Bpemsd OTKPHTHA H BaKDHTEA IeHEDATOPA KOMAHIHHX
maryascoB, O0MuHO £ pDABHO DACCTOAHED OT IEHEPATOPA IO CAMOTO OT-
JIAEHHOTO JIORIEBaTeNs CHCTeMH. CKOpOCTH pacupocTpaseHms 4, Ha
CHCTeMaxX EMIYJIECHOTO NOXAeBaHAd paBHa mpasepro I000 m/c.

112



[lepao); BHIMIECKA HMIYJILCHOTO 7, almapaTa onpejessercd 1o
(hopmyJe

T E e (4)
o /,./(/,2/:-. Hy ) 29
rie W - o6kemM BMIIECKA MMIABCHOTO JORIEBaTeNst, M°; M = KO-
opDHIEEHT pacXona COmia JOxueBaTeas;, J ~ IIOUAKH NONEDETHOTO
cevueHmd comna, M,
Ocirmo W, nomares, wro cxaméme B0OsiyXa B NHEBMOTZIDOAKKY~-
MyZLITODe NOXWMHAETCH H30TEPMIYECKOMY SAKOHY, ONDEZEJSDT N0 (pOpMyJe

Hz "”/
- 5
WeHoWo G2 (5)

rie  H, - Hamop, COOTBeTCTBYDUEL OPeNBAPHTENEHOMY NABNEHND B EMKOC—
TH IHEeBMOPHIDOSKKyMy/iTopa; #,, 4, - HanoOpH, COOTBETCTEYDIZE IaB-
JICHAD Havaja ¥ KOHIA BuIecka; W, - o0beM ImHeBMOrMIpOaKKyMyIs-—
'1‘0])8. .

T maTyIBCHEX Koxnesaresefi ¢ DasNeNETENBHOR IEafpersofft @ mpeji-
BADHTeNEHOR noxrauxodt sosuyxa H,=H, , Torza pupaxerme (5) IIpH—
MET BHI

W=W,(1-H,/H,) . (6)

[lepron HAUOJHEHHA CHCTEMH 7, S&BHCHT OT TEOMETDHYECKOTO OFBe~
M HEeBMOTHIPOAKKYMyJATOPa, HAYANHHOIO M KOHEWHOIO JABJEHEA BHIVIECKA,
PacxonHEO-HANOPHEX XapaKTePACTHK HACOCHOM CcTamipm TpydompoBomEoff ce—
TH H IHEBMOTHIPOAKKYMYJATOPA, WACAA YCTAHOBJEHHHX HA CHCTEME MMIyIHC—
HHX noxuesarejei,

TaxuM oCpasoM, 3a7ava CBOJMTCA K ONpEeJCHAD NepHONa HANOJHE~
HAES cAcTeMH /; .

Bubejiem ypaBHGHRS Jif ONPENEJEHHS TGDHONA HANONHCHMA CHCTEMH.
[lpx sTOM CyieM EMeTh B BHLY, WTO NDONSCC SANONHEEHA CHCTEMH SBAA-
eTCA MEIVIEHHO MSMOHADNEMOY BO BDEMOHM ¥ CIDABEJJMBN BCE DACUETHNE
SABACHMOCTH, XapaxTepAsy e yCTAHOBHBNEECH TeYeHNe BONH B TPyGOIpO-
BOZEX,

OcpaTaMcs Xk ROHKpeTHO#l CXeMe CHCTEMH, NDHBEIEHHOH Ha pac. I,

V3BeCTHO, YTO DACcXONHO-HANODHAS XSDAKTEDACTHKS HMIYIECHOTO
JOoxTeBaTess COOTBETCTBYET 3aBHCHMOCTH

R=H = A" ; (7)
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rre H =~ Halop, COOTBETCTEYDMER NABJIEHAD B NOXABONAWEM TPYCOIPOBO:
L€ Tepel MMIYJLCHNM NORueBareseM, M; A ° - Hamop, COOTBETCTBYOUER
JABJCHAY B NHERMOTHIDOARKyMyJsTope, M; A - xoofpmment pacxonHo
HANOPHO# XADARTEPHCTHKE MMIYILCHOTO poxuesarens (mua noxnesarexeft
rgna "Kosomza~I5" A=60-10° ) ¢ = pacxosi THeBMOIHIPOAKKYMYJHITODA
/c.
PacxomHo-HANOpHAS XAPAKTEPHCTHKA HACOCHON cTaHIAM Tamke #3-
BECTHA ¥ 3aJIHE B BHNE SaBECHMOCTE

» 2
H=H-KQ* , (8)

rne H - Hanop, coomecomymlmmmnmooe.// A = noc=-
TOAHHNE BEJWGEHN U KOHKDeTHHX Mapok macoca[3 ]|; @Q - pacxonm,
nonasaemuit Bacocom IpE Hanope A .

anampanrpydonponomoﬂmnonpemmmoxmmcm
dopuyxe

hy = B-D;°Q; 1 : (9)

rme B8 - rooffummenr, sapacamuit or BHyTpeHHe# NOBE
HOCTH TPYyOH(Zua cTausHMX TpPys o pased 1,74.1I07°); D, - nmamerp
/ -ro Tpydompomoza cucress, M; Q- pacxon B /-OM TpydompoBOfe,
M/c; {; - mmEA  / -To TPyGOmpOEOZA, M.

- [lycTs Taxke SaiaHO, YTO NOMMBEHE TPYCONPOBONH HA BCEM CBOGM
IPOTARGHEN AMEDT NOCTOSEENM Kmamerp & , & pacHpeleXETexsH} Tpy-
GonpoBox -0 .

Om_
H; I T9m0 f;"'jq'—'ﬂ. -Tqﬂn
He . =
g Tg-" r ﬁ;u —r G sn
e
! 1;:3 -T‘}

H _Q,__ ﬂ-

a' J Gu { I’Q “ -1¢“
Ho

Puc.Il. PacyeTHAR CXeMB CHCTOMH
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Pacxon mmdoro noxnesarens cucrems (puc.I) ompejpessieTcs no Hop-
MyJie

Hy - "//i'
Qi = —'j—l— ’ (10)

rne Hj; = Hamop B TPydOmpoBOZe Teper /I -M NOoXuesaresNeM CECTE-
MH

Hy =H = KQ*(Hi~Hy )-S[0%(Q-Q,)%...+(@- ﬁ'a&']-s,[@*(@ @)% G~ ?e,,)'] :

H,," ~ HaNOp B NHEBMOTHNDOAKKYMYJATODE /i ~-I'0 JORAEBATENA CHCTOMD!;

/// ~ TeoJie3WvIecKas OTMeTKA / -I'0 INOJMBHOIO rpydonpono.ua, M;

H, - Teonesmdeckas OTMETRA HacocHOR crammymm, M; S=8D f - wo-
ofbmmerr Off XaparTeDHCTHKE DACTIPENICIHTENEHOTO TPY-
dompoBoxa, ¢“/mMV; §,=B8d “{ -~ xo eHT DacXOJHO-HANOPHOH Xapax—
TEPHCTHRE NOJMBHOIO TpydompoBoma, ¢</M’; ( - paccrosmme Mexuy
NOJMBHEMA TPYCONPOBOJIAME ¥ AIMIADATAMH HA LOJKBHOM TDYOONDOBONE, M;

/=L, 2, 8,s.oym; i=I, 2, 3,...,7; m - QHCIO NOMHBHMX TDyGO—
TPOBONIOB HA CHCTEME; /7 - WHCJO AINADATOB HA NOMHBHOM TDYGOIDO-—
BOJIG.

@opmynry (I0) s ompezeJeHHA PacXOfa MOXHO NDEJCTABATE B BiIe

Hi +Agy = H ™-(K+s)a*-s(a- Z-Oa) (/// H{) 5a°;
II
Hﬂ"”%f - /'/*'49-11/ $(Q; - Z?/A) s

Camcrema ypaenenmit (II) pacnamsercs Ha mn  HeumelHux ypanwe -

gkt ¢ 2mn +m+ 1 HeM3BEeCTHHMHA,
Hegmocramuye mn+m+{ ypapHeHEA JA OUpeNeNeHHAA 9/, CaenyDuHe
”
7 .
Q2@ | (13)
f//la(rxol) 2 L'/Q WL ’ (14)

o= 2 9 () BTa

e (@; - pacXom B I'ONOBE / =IO rpyéonposonacacram;lbf(fnu)-
HAUOpP, COOTBETCTBYNUME NABJNEHAD B ,/ —OM IHEBMOTEIDOAKKYMYJATODE
CHCTSMH B MOMEHT Bpemens [U.,,; 9, (lx) - pacxon B /{ ~uii mHenmo-
THIPOAKKYMy/ATOD B MOMeHT Bpement /o ; Al - mwar cymsspoBanmms B

IIS



mivepsane spemens (e, Tx.s ); o - HOMED mara CyMMEDOBARNS;
K = YHCHO WATOB CYMMNDOBAHMS. _
B mupaxemmm (I4) mar cymmrpoBarma A lx MoxeT GHTH NepeMeHw
HuM. Ypasuemms (II), (I2), (I8), (I4) coBMeCTHO CO CJEYRUEMA Ha=-

Hi' (0) = H, mpe  t-0 ;-
2 (t)=0 T { Hii & Ho (15)
3 Hi(t)> Hay .

pg ¢ =0 =~ Havaxo Npomecca SaNoUHeHHEd. Bce MOIYAECHHE XOE=
JIeBaTeJH CHCTEeMH IOcKe OuePeNHOrO BHIUIECKA ABISNTCHA IODOXHAME M
JIABJEHMe B POSIYUHEX NONOCTAX MX AKKyMyJATODOB DEBHO JSBIEHIED
BaparesbHOR nmopkauks, A AMIYALCHHX noxpeBarexefl "Koxomma-IS" :
(prc.2) ¢ odvemom mumrecka IS5 X ¥ PeOMETDNYECKEM OGEeMOM 36 X 9T0
nasnense paeno 0,3 Mia. Ipx mamopax H; <4, B nogsomsmeM TPyGo=
NpOBOZE DPACXOX B ;i —OM MMIYJNLCHOM NOXKNEBATENE CHOTEMH DABEH Hy—
J0, UpH HaOpax Aj; < /, B BOEEOHE NONOCTH IHEBMOTHIPOAXKYMyASTODE
noza4a BoMH B /i -uit mmyxbcBu# noxneBaress npexpamaerch (paspe-
JETeNBHAS AEAPpATMA YyINDSeTCs O NepHOPHPOBAHHHE CBOX-OTPAHNIMTENS
KODIyCa IHEBMOTEIPOSKKYMyIATOPA) . |

Ypassemma (II), (I2) commecTHO ¢ ycaopmsmm (I3) npexncranmaor
codoft SaMKHYTyD CHCTEMy YPaBHEHHHR H ONpejessoT Npolece SaNnoHeRRd
KaX OTAENEHO BSATOIO EMIYJIBCHOIO NORIEBATENS, TAK H CHCTEMH B IEJIOM

PacueT nepmO)a HANONHEHWA CHCTEMH /, , ECHONBLIYS yDABHOHEA
(I1), (I2) n (IY), ABAHETCA BECHMA I'DOMOSIKEM M TDYNOEMKEM, ONHAKO
i JBM 9TO0 sAnaAeTCA JNOBONEHO mpocroll sajaveff.

llepOX HANOJHEHHA CHCTEMH 7, C /71 -EMIyNHCHHMM SINAPATAME Ol
penesdeTcs CaenyDuEM odpasoM.

Hepsutt mar pewerms ( 7-0 ; Hji =Hs ) .

SanaemMcs NPOMABOMLENME sHaueHmAME (@ B IOJIOBE paCHpeNeJETeJNE
HOT'O rpyoznpomom) z B3 I-ro ypasneras cucremu (II) onpexensem

(@,

a{aaamsnpomonmmnm Q, nmmemmorono-
JEBHOTO TPyOONpoBOja, E3 cacTems ypassenuft (II) maxomem coorse D
mEe SHAYCHEA G, P2, P Gin » BaTeM TO Hopuyne (I2) npoae;naumnmx—
HEHEE DaBEHCTBAY,*G.*G,. * §m"{, BHINCIEFEA NPONOAXASM O TeX IOD,
oA He OyneT BuIitumeHo paBencTso (I2). Hafimenmoe,Taxam oGpasom ,
GyIeT COOTBeTCTBOBATH SANAHHOMY SHawemmo &, .
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ngx padore Hacoca
HA 3 EMIOYABCHHX anmapara: &) - HACOC H anma-
paTH yCTAHOBIGHH HA ONEOM reomesmdgeckoll oTMeT-
KO MECTHOCTE; 6) - HACOC H ANNapaTH yCTAHOB-

JEHH HA DaSIMYHHX I'e0J(0SHYECKHX OTMETKAX MeCT-—
HOCTH; &/, 9'2‘ ¢3 - pPacxoji B MMOYABRCHHE al-
napaTH; H,, Hy, H® - JABIGHHA B BOSIYNHHX KO-
. JOCTAX IHERMO! AATOPOB MMIYJLCHEX ali-

[napaTos
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mes @ « Q] , no cicrene (II) HAxoumM pacxon b TOJOBE BT
IO NOJMBHOTO TpyGompopoxa @, . BHAHCJICHILT 10 OpeJeJieHing a,
JIOTYMHH BHYHMCJCHEAM 110 ONpefiesieHun 0

HocenopaTe nio Haxomm Bce @ B TOJNOBE TOMMBHEX TPYGOIpO
JloB, COOTBETCTDYOWNE 3anamHoMy (0 B IOJIOBE pacHpeNeIMTeILHONO
TpyGonpososa. IlocJie aTOr0 NpoBepsieM BuNOJHeHMe pasenctsa (I3).
pasenctso (I3) He OyzeT BHIONHEHO, TO 3alaeMcsi HOBMM 3Havenuem Q
B TOJOLE pPacilpelleTe bHOTO TPyGONpOBOsia # HAXOIMM COOTBETCTEYOIHE
esy @ . Pememme cmcremy €, mpomosmaenm o Tex mop, NOKA He
GyneT BHTIOMMHEHO PaBeHCTBO (13) [locre TOIO, Kax Oymer Haltmewo
neftcTeEressHOe 3Havense @ B rosoBe PAacIpe eI TeJNBHOI0 Tpydo
Aa, scnomsbsys ypanwenas (II), (I2), (I3), maxomem neiicTBATENLHHE
anaverws Q; m 9y .

Dropoﬁ mar pemenna ( I=47,),

Buan Qi (0) 13 TIEPBOTO mara pemeHw:, mo dopuyxe (I4) ompe
nexsiem manops A, (al,) . Jlanee muumcrenus . POBOJATCA B TOM Xe
HODAKe, KAk K B mepsoM mave, i Haxomares §,(Al,)

'l‘pe'ruﬁmarpemem(t-ot,+at, ) o ~

Qias K3 BTOPOTO mara pemenns ¢ (af,),no dopayre (I4) ompex
eM Hanopu H,, (at,+at,). Janee BNUHCJeHM NDOBOIATCA TaK Xe, KAk i
B NpeMUWEX marax,x Haxopares 4, (Al,+Al,).

Yernepruil ¥ mocieymuse WATHM DEWEHMAs cacremu (II) mposomaTes
Tak ®e, KAK BO BTOPOM H TpeTheM mare pemeHMd, ITH BHUMCICHHA TPOBO=
JATCA JI0 TEX NOP, NOKA BO BOEX IHEeBMOTMIPOAKKYMJIATOPAX MMIYJIBCHEX
noxnesareneil CACTEMH HANODH H,; CTaHyT DABHEMM H, . .

O4eBHJHO, NEPHON HANOJHEHMA CHCTEMH paBeH cyme Al, , 7.8

T-= f Aty ’ (16)
ard

rjie P - odiee YHCJO WATOB CYMMEDOBaMNF.

O0WMHO IO KAROIO-TO BpeMeHH mwar A [ o LHesecooCpPasHO NpIHAMATS
NOCTOSHHEM. OIHAKO BAXHO 3HATH, B KaKOl AMEHNO MOMEHT BPEMEHN HAY~
HET 3anomHATHCA (3aNONHETCA) TOT MM MHON JORNEBATeNh CHCTeMH, TAX
Kakx B 970 Bpemd BHIOJHHTCA OmHO M3 yeaosmit (I5),

B orom cuayuae, HANpIMED, HA  /*~om DTalle PEmNeHMA [eJecoo0pasHo
0 UDAPANEHED Hanopa H,( (x.,) onpepemsrTs War cymarpopasEs Al, .
Ina onperesicHMA mara CymvmEpoBaEMs A 7, HCHOXBSyeM GOpMyNy (14).

TountocTs HpemIaraeMoro cnocoda peuwenss ypapremmit (II) zasmcmr
or mara cymwposanss A . , Yem MeHbIe mAT, TeM BHNE TOWHOCTH.
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JYaCTHH OPOWEHHA B TOPHON MECTHOCTH MMERT IHAYATENHHHE pasHoc—
it (50-I00 M) reonesaymeciuX OTHETOX MECTHOCTH, & padouMe TapaMeTpy
NATyJIECHEX JoxneBarejedl cocrammawr 0,5-0,7 Wila, ToaToMy cucrems
IMITYJIECHOTO JIORNEBAHMA OCHAUWROTCA MAIMBANYANBIHMI MK IPYTIIOBIIL
OTPIHICHTEAMI JABNeHEA, VHIIBRyaTbHE! OTpanANTe s RARICHAs it
HADacTaHMH NADVIEHHA B EeMKOCTH MMIYJLCHOI'O JOXIEDATE/ HE OKASHBAeT
APOCCeJHPYUIeT0 BOSACHCTBMS HA NOTOK, a UDH NONHOM OGBeMe
HUIUIECKA €r0 CONPOTHBNEHEE CKAYKOOGPASHO M HEOIDAHNYEHHO BO3IPACTAET
(Harzyxo saxpHBaeT BXOXN B MMy IBCHuI amapar). llpm cocTaniensmm cic-
rexs ypasreruit (II), xorza KOHCTDYKIULA CHCTEMH NDeyCMATDEBAET yC-
TAHOBKY B TOJIODE NOIMBHEX TPYOONPOBOJIOB OrpammuaTesell nanneHust,
HEOGXOMMMO Y1eCTs M NOTep: NABNCHHS B CaMOM OIpAHMIHTENe.

B ravecTse NpEMEDa PACCMOTDHM iPOLECC HANIOJHEHHA CHCTeMU A3
TpeX MAOTYIBCHHX AOXNEBaresneil, PACTIONOXEHHHX HAa ONHOK B PASJGITHLX
PEOLe3IMECKIX OTMETHAX MECTHOCTH IO OTHOWEHMX K HACOCHO{ CTaHIME,
My IbCHHE NOKNEBATEM CHCTeMH OCHANEHN MHIMBALYANTLHEME OIDAHAMATE-
JriMi napnenuil, B KavecTBe ECTOTHMKA NABNICHIA NDMMEHEH TpPEXCTYNCH=
saruii Hacoe 2K-6 (3 mocaenoBaTeNEHO COeMMHEHHNX HAcoca) ¢ KOadH-
{unureHTaMI_pacXomHo-HanopHolt xapakrepucTiiu, pasmmMx 4" =108,
#=0,5-10 J PaccTosige OT HACOCHOH CTEHIME (O NEPBOTO MMIYJIBCHOTO
AOKZEBATENI M MCRLY HMIYJILCHHMH Noxgeparesamvi pasHo 40 w. Jamertpu
NOVIMBHEX TPYCONPOBONOB HA BCeM NPOTAXCHHE DABHH 25 MM. eHT
PACXOIHO~HANIO[HOH XapakTepHcTHRA TpysompoBojga < =2I,5+I0°. I'eone-
SMYecKie OTMETKH HACOCHOH crTamim ¥ MMIYJIBCHHX RORIEBaTeseit g
nepeoll 3anauM paBHH Mexny codolt. Jua propoll paBHu coorBercTmenno 0,
10, 30 # 50 M. Kos@pmupeHT DPACXOIHO-HANODHOK X ePUCTHRN NMITYJLC—
HOro moxnesarens "Kosomma-IS" cocrasaser 60-I0°. Hanop, coorneTcTsyn—
Wil NABNCHHD UPEIBAPHTENHHON NONKAYKA MMIYJIBCHOTO NORIEBATEN,

H, =30 M, a Hanop, COOTBETCTEYOUMIl NABNEHIO KOHUA BHILIECKA,
#,=5I,5 M. TeomeTpuiecksil OGheM NHEBMOTIIPOAKKYMyMITOpA W, i 0GBEM
ero sumecka 4 W coorsercTeento pasuu 36 ¥ IS a1, Tpedyercs onpene-

JHTh NEPHOS HANOJHEHMS CHCTEMH,

Cicrema ypassewuit (II) min pemenms I-olf samaus Gyner cJemyno-

meft:

H,*60109, = 108 - 22:0'0, g
Hy'+ 60-10° 9,,-/-/, +60-10° q, 21,5-10 (a =gi) . T
Hy'+6010° 93 = H,"+60-10%¢ 3 -21,5-10 “a- G- 9,)

IIS



Orcrera ypapHens#i (I1) maa pemenus 2-fi sanauwe GyueT Caenyl- -
e
Hf+60-10%g; = 108-22-10%Q*- 10 ; .
HE+60-10%g2 = H,+60: /0‘-95-2/,5-/0:(0 -9)™-20; (18)
HE+60-10% 9% = Hy'+ 60-10%95 - 21,510 (@ -9, 4. )-20 .

Ha TrpaiMiaX prc.2 NpUBENeHH DEe3yJALTATH DEeNeHHs CHCTeM ypab
yuit (I7) 1 (I8) ¢ menous3osandeM ypaere mmit (I4) n yexopmit (IS).

TarsM 06pa3oM, TOIYYEHA X pelleHa CHCTeMa HeJMHeiHiX ypasHeHmi
1A OVPEereJICHAS BPEMeHM HAIlONHEHMs CHCTeMH JMIYJBCHOTO MORNEDEHA,
pacoTaiiekk B YCJOBMAX TOpHOM MecTHOCTH. [IpeJiOXEHHHN MeTOXN pemeHHs
crcTely HedvHelHHX ypaBEeHHi NO3POJAET OIPEAeJUTE NepPHOR HamouHe-
HASL CHCTeM ¢ Kaxoit yToiHo TOUHOCTER. [IpejioReHH X JpyTHe 3anaci-
MOCTY i ONpeleNEeRHs] BPEMEHHIX NorasaTeNeil mxia CpacaTHBAHHA CHC=
TEM OTYJIBCHOIO JOXAeBaHUA. _

PesynsraTH padoTH MOTYT OHWTH MCIONH30BAHH ITDH IPOSKTEPOBAHMM
CHCTEMH JIMIYJABCHOPO JOXAEeBAHAA JUII TODHHX YCJOBHIL.

CIMCOK MCTIONB30BAHKON JMTEPATYDH }

. Jeceren B.M. Joxnesaneme mammu. M., Mammocrpoemue, 19'?'7.;
. Hocenro B.&¢. TexHARA KMIyJILCHOTO noxneBamus, M., Kosoc, I9%

3. YyprawoB A.M. CnpaBoynMk NO IANPABIMYECKAM pacyeTaM CHCTeM
BOJOCHA(ReANs ¥ raHamMsawwm. J., Crpoitmspar, I973.

' rd

YIK 631.347.52 A.B.BOpOBEHHHKOB
(BHIIO "Pamyra")

IMIYIECHER JOENEBATENS JUIA CHUCTEM OPONEHWA
CRICHOBLX SEMEND ’

B cpaA3F ¢ pemeH#EeM IIpOROBONECTBEHHON TDOIDAMMH BOSHEMKAET HacC—
TOATENEHAA HEOGXONMMOCTH B MHTEHCHDEKAIMN CEeNHCKOXO3AHCTBEHHOIO
IOM2BONCTBA M M3HCKAHMM pe3epBOoB I NOBHUEHAA NPOXYKTHBHOCTH
KyJI5TYD, BHpaUMBaSMHX Ha HOYNOOHHX, B NEpBYD OYepels CKIOHOBHX
3eMITIX.
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[lpg SRCIVIYATAIAX B IPOASBOXCTHEHHHX YCJOBAIX BHABJIEHH ROCTO-
MHCTBA EMITYJBCHONO NOXNCBAHAA, SAKMUIAUMecs B NOBHNEHEN ypoxal-
HOCTH ¥ BO3MOXHOCTH NDHMEHEHNS €ro TaMm, IJieé HenpEeMICMH Ipyrie
CHOCOOH IIOMHBA.

Mveomuiics OmMNT MpEMEHEHWS CEpPANHO BHITYCKAeMOT'O OTeYecTBEeHHOH
POMHIICHHOCTED KOMIUIEKT& OCOPYNOBaHEA JVIA CHHXPOHHOTO HMITYJIBCHOIO
noxnenanns KCHE-IO moxasan, YTO NPOERTHDYNTCHA M CTPOATCA CTALMOHAD—-
HEe CHCTEMH MATYJMLCHOTO NORNEBAHMA IVIA OPOWIEHAA CANOBHX HACARNSHMI,
yalEEX miasTauyi, MEOIOJeTHEX TDAB ¥ HYacTHYHO OBOWHHX XYJLTYDP B OC-
HOBHOM HA SeMIAX CO CJAOXHuMN pexbofmury ycaonmmst, Tax,B Kpacuoupap—
CKOM Kpae NOJEB Yad MMIYJBCHHM NORIEBaHMENM OCYUWECTBIACTCH Ha CKIO-
HOBHX SeMaAx ¢ MecTHHM yraomom xo 0,55, Ha anamorsmumax ywiomax (ro
0,40-0,50) mpoBOMANOCH OpOmeHEEe JMUEDHH B apmpiod soHe Tagmurmcra-
wa [I] . B Kpumcroil OGNACTH ODOWADTCA YHACTKH CANOB ¢ YRIOHAMK
Jo 0,30,

OmHAar0 UpH MPOSKTHPOBAHME M CTPOHTEJLCTBE OPOCHTENHHEX CHC-
TeM MMIYNSCHONO NOXNEBAHEA HE BCETNA YNAeTCA BIECaTh ofopynoBamse
KCYII-IO, B cocTaB KOTOPOTO BXONAT MMIYJBCINE ILOXNCNATEeNH, paccHi-
TamNue I pacoTH Ha yuacTRax ¢ Eedomsmmwr (o IS M) nepenansat
pHCOT, B peanbHHe pebefHHe YCIOBHSA.

OGcHeoBaHMe DAJIA CHECTEM TIOKA3aNo, YTO HA YYecTHaX ¢ OCOMLIMME
nepenanamit BHcor (10 30-50 m) mpemepro I0-IS & MMIYJNBCHEX IORIEDa-~
reseit mo jeficTBynmeMy Ha HEX ABNCHNO PACdOTALT 34 mperexam, Ipe-
JYCMOTDEHHEME TeXHNYSCKEME ycXoBRsmE. HaduTowioe jammeHme, sa CueT
reolleSHYecKIX Nepenaios BHCOT, OTPHIARTEJNLHO CHASHBAETCHA Ha BaJex-—
HOCTH EMIOYJALCHHX noxnesaTeyefl ¥ ABMIETCS IDPATION BEXONA HX M3
CTPOSA BCJCACTBRE HAPYyWEHHS I'ePMETHIHOCTE MHEeBMOTHIPOANKYMYJHITODOR.
CrejyeT OTMETETH TAKKE HENOCTATOMHYD HANEXHOCTE: BPAmECHIST NORIEBANb~
Horo ammapara "Poca-3", yOTAHARNMBAEGMOIO HA MMITYNBCHOM JCKISBATEJE.

YupTHBasA NOCTOSHHYD TOTPECHOCTHE B TEXHMYECKAX CpelcTRax i
ODOmeIMA CENBCROXOSAHCTBeHNNX KYJALTYD B CJOKHMX DeJbediuX YCHOBAAX,
HHIIO "Pagyra" copsecTHo ¢ [I0 "Anronosms™ paspadoraio Ha dase ce-
puiiHOTO HOBIH MMIYJBCHNS JoXTEeBaTeNsh I OPOWCHMT CeabckoxoadficT-
DEHHHX KyJAMTYD Ha CKAOHOBHX 3eMUli, Bremmfl BAJ HOBOIO EMIYABCHOIO
NOXNEBATENA H3MOHIICS! HeSHAUYMTEeNRHO, Ha MHeBMOIZIpPOAKKyMyIiTOpe
yODaEH DACKOCH, KOCHHEKE ¥ Hawnamat, [oBmncs HOBHI SJEMEHT XKOHCTPYK-
I - BOXONpoBONANZE CTOAKR, NOSHONANNAY OCYNECTEMTH NMOJNNB CENBCKO-
x03aflCTReHHIEX KyABTYD pasuwuHofi BHCOTH. JIA NOJMBA CANOBHX HACAR-
nexnit croAx odecnevEBaST DACHONOXEHEe NOXNEBANEBHOA HACANKM HA BHCO-
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Te 2,0 M, LI NOUMBA YANHNX IIAHTAIEE M STOMHAKOBHX KyCTADHEKOB
I,5 M, p12 nomBa HESKOCTECENBHHX KyJIBTYD AMIy/LCHHI IoRneBaTers
ACHOTL3yeTCH 6e3 BONONPOBONANEIO CTOAKA.

SHATHTENHLHEM OTJHYZEM MOJEPHEINDOBAHHOIO HMIYJECHOIO NOXNEBE
TeNA ABNAETCHA CYWECTBEHHOe YCHNEHMEe KOHCTPYKIPFY ITHEBMOTMIDOAKKYMY

EMITYJIECHOTO NORAEBATEN . 9TO NOCTHTHYTO 32 CYET YBEJMIYCHHS TR
BeIXHero noiydaxa ¢ 3,0 xo 4,0 MM ¥ coemmmmTesnmNx fuammes ¢ 12
20 x4, HIMEHEHER CNOCOGA KpelUeHEA K (UIaHnaM nephopEpOBAHHOIO CHO
lia ® odeuaex.,
[pIEIFNHANEEO HOBOM ABJISETCA NOKNEBATHHAS HACANEA. AHANOIOM
1 Hee NOCJYXEN DasTPyReHHuE OT Ne#CTBAA PeaKTHBHMX CHI JORICBANE
HEX CTPY# aimapaT ¢ NPOTHBONONOXHO HANDABICHHHME c'raomz[z]
loxneparsnas Hacamka mMMeeT AJNMEEMEBLRE JuTOf Kopmyc, Ly IUTTe

nommeumcmcconmwlenum.m
i noumBa (Umavexamefl micmamy EMeeT B IODM3OHTANEHOR ILIOCKOCTH
Zpe Bupesa mepaHOft 3 & jmmoft IO set. MMenTes B IpYTHe HEeSHAUNTEN b=
HHE KOHCTPYKTHBHHE HIMEHCHWI, HANPEBJCHHHE HA yIyWNCHEE pasOTOCH
COCHOCTHE OTHEJLHHX YSJOB E SJEMEHTOB MMIYJBCHOTO NOKIEBATEINT,

&mmxmmmmmmmnmmopom—
HEi CKIOHOBHX SeMEJIh NOKASANN, YTO HANDAXEGHES B CTEHKAX HEBMOAKR-—
KyMyAATOPE CHEXCHH B JBa pasa IO CPABHOHND ¢ cepmitmuns NOXneBaTelNes
& up gapnermE 1,25 Mia cooTeTcTEyDT Ipeneny Texyuect: (mpomop-
IHOHANEHOOTE) MeTAJNA. 370 CYyMECTBEHHO NOBHCHJO HANEXHOCTH IHEBMO=
TapoariyMynaropa. [Ipe mapadorre, coorpercrsymmefl 104000 mewios,
B JAa0OPaTOPHEX YCJOBAAX (IOYTE TpPeXZeTHHA HATPYSKA IO MERISM Cpa-
GoTRE) He OHJO 3abERCHDOBAHO OTKASOR B padore.

Qi onpezeNeHEA ONTEMATHEOR CXeMH PACCTAHOBKH HOBHX HMIGIEC-
HEX zoxneBaTesieffl Ouna mpoBejeHA CEpHT ONNTOB KAK C ONEHOYHHM JOX-
JAepareJyieM, Tax X IpH rpymioBoft mx padore. OmNTH NPOBONAIMCH Ha
Wommmmwwmm
II-I5 °C, orHocETemsmORl BiaxHOCTE BOS;yXa 75-85 § M CROPOCTE BeTpa
x0 I m/c,

B pesyumrare NpOBeNEHHHX ONNTOB JUIH MMIYJILCHOTO XCGRICBATEJA
¢ Racamxoff, ycramoBJeHHOR Ha Bucore 2,5 M (canopuit Bapmamt), nouy-
YeH paymyc HedicTBEA NORNEBAIBHEX CTpy#, pasHuit 28,5 M. ODTEMATLHE-
Ml CXEMAME DACCTAHOBKE MOJCDENSHDOBAHHHX AMIYJILCHHX Noxuesarexeft -
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OrAsSaICh TPEYTOMRHHE C DACCTOAHEEM MexXNy Aoxnebaresavu 38-40 M,
A MeXIy JOHEAME JomneBateseft - 44-46 M. B oTEX cxeMax pacCTAHOBKE
roodhhmmenT SPpexTUBHOTO moymBa Hameramcs or 0,60 xo 0,76. Cre-
jyerT OTMEeTHTEH, YTO IDE HEe3HAUMTENBEIM OTKIOECHHN DACCTAHOBKE IOKIC—
paresell B CTOPORY paccpenoToveHmi roadmmernT ofiPerTHBHEOTO nomBa
posxo cummancd. Tar, B ocxeme 42x48 ox pammsaica 0,48, npna'rouno-
AMIAIACH HENOMTAR ILIOWATS.

llo pesymbraram mcexemopanmit BHIIO "Pamyra" B rocecnuTaHmit th-
rackoft MUC, pexomeHnosaBme# AMIYINBCHEE JOXNEBaTeNh U OPOMEHNA
ORJIOHOBHX 3€MeJih B cepritHoe IPOHSBONCTEO, IOMNYYEHH CHeIyIIEe TeX-
Mreckge noxasaresm (rads.I).

Tadmma I
CpasHHNTEJBHHE TeXHWYSCKHAE NAHHHE AMIYJBLCHHX Noxnenareseft
HunseHoBar®e MOKA- Ce . Mojie pHE S EpOB A k!
sarexnelt JIBCHuR AMIVIALCHUE IOXIEBaTOJE
JoXIeBaTeJNhb
e e 2. 3 4
Hasnavenme Opomerye HE3- Opomenue vail- Opomexie

KOCTEeOCIBHHEX K
8 =X o KVIBTYD # ATONHMKOB %axne

JoxnenantsEan Hacamka "Poca~-3" [IpaHyETeasEOr0 neffcTnist
pasrpyxeHHas or neffcr-
BEA DEaRTHBHHX CHJI JOXIe-
BajXbHHEX CTPYHR

Bucora yCTAHOBRH HKOR~- 0,8 I,5 2,5
JIeBANBHOR HacamkE, M
JsameTp coma, MM I8; 9; 4 I6; I4 ¢

HuMp BHpesaMm 3xI0 mm

Padodee paBneHze BOSIY~-
aﬁa B IHEBMOAKKyMyJIATODE

pepxHee (noXneBa~

re.n;- SANOJHEH BO-

noft 0.53 0.55 0055
mxaee ( B 3

BaTeNe BOINH HeT 0,30 0,30 0,30

JlomycTEMOe H3ICHTOYHOE NAB-

JeHEe B Be # moocTi

me m, m& 0.15 0’70 ODm
JABJEeHEe HA BXOAE B HM—

nyascHuM noxnesareis, Mia 0,80 1,25 1,25

O0beM BHIIOCKA 34 IERY, JX 15,5 16,0 I1€,0
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£k 2 3 k

Cpemuuil pacxon BHIIECKA,JN/C 7:5 8,2 8,2
PaqEyc noumsa 0e3 mepex=
PHTRES, M 32 28,5 28,5
CxemMa pacCTAHOBKH MMIYJLC—
HEX moxuesaree Ilo TpeyronsaMKy
Paccrosnme Mexxy, M:

. IMIYIBCHEMM  OXIEBA-

TEJIIME 46-48 44-46 44-46

JHHEAME noxnesarenest 40-42 38-40 38-40
Umexno nnqnom ROxXneBa-
rexel emoit :
o e o 5,0-5,4 5,4-6,0 5,4-6,0

Macca MMIIYIECHOIO JNOXNEBATENH,
g 50,0 6I,0 65,0

[lapaMeTpH EMIYIECHOTO NORNEBATENT A ODOmEHHT CHAOHOBHX
SeMeNb NOSBOMANT CO3NABATH OPOCHTENBHHE NOXNEBANLHHE CHCTEMH
MMTYJIECHOTO JeHCTBEA IAA NOJEBA CAnoB, valtmux mwianTamprii, RODMOBEX
KyJBTYP B CJOXKHHX DeJbefHHX YOJNOBHAX, INe Npyrad TeXHMKA NOmBA
HeIpEeMIeMa ST NTDEMEHEHHEe ee CBASAHO CO SHAYMTEeJNHHHMM TPYIHOCTAME,

CIHCOX HMCUONB3OBAHHOR JETEpaTYDH

I, Xapnanos M.I, ® ap. McciejoBanme AMOYIECHOTO JNORNEBAHEA
JOUEPHH Ha KPYTHX CRAOHAX. B xH:: COBpeMeHHHE OpDOCHTEJLHHE CHCTEMH
A IyTE X copepmeHCTBOBaHHMA. M., BHHMIaM, I972, mum.2.

2. Bopopernuxos A.B., T'opdymos B.U. Mccoenosanse MMIyJIECHOTO
JIORNEeBAHAA A NOJMHBE CANOBHX HacaxneHnii., OxRCIpecc-EEpopMaIms:
I(BHTH, M., 1980, Bam.7.

YIK 631.674.11:631.347.1 M.Il.llen3ms, ®RaHN,TEXH,HAyK,
B.H.MaxcamoB, HHX.,

B.A.AsepEn, HHE,

MCCIENOBAHMA OAPAMETPOB KOJECHOIO TPYBOIPOBOJA
THI-90 JUIH [OJVBA 1O BOPOINAM

B ceAsK C BO3pacTanUEME OOBEMaME OpOuASMHX Iomane#ft sce
OoJiHliee BHEMAHNE YUeJsfeTCA NOBENXHOCTHOMY CHNOCOSY NOJMBA, NpEME-
. HAeMoMy Ha muomens cpBume I0 amm.ra.
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Jo cEx nop pyvHONA NOJMB NnO COpOsnaM, XapakrepHsyommics Hua-
xoit mpomapomEressiocTsi Tpyaa (0,4-0,6 ra B cMeHy) M COJBNMMHA NO-
repamit Boxs (no 40-45 %) ocraerTca nmpeoGNAZADMEM B ADHNHEX X CY-
OapiJHHX 30HaX CTpaHH. HenpoASBOJMTEJBbHHE NOTEepd BONH, NONAHHOR
Ha noJe, OCYCHARIMBANTCA HE TOJNBKO OPPAHM3ALMOHHHME NDUYMHAME, HO
# B OCHOBHOM HECOBEDWEHCTBOM TEXHOJIOI'M NOJIMBA TNOCTOAHHON cTpyei,
nonasaemoit B ronopy Goposi cpemmeft (200 M) mm couswmolt (no 400 )
JVIAHE,

JUisi pemleH#s BONPOCOB NOBHMEHES NPOM3IBOJHTENLHOCTH TpYLa A
KIJl TexHARE DOMMBA PAspacoTaH MHOI'OONODHHA KOJeCHE{ TpyGOmpOBOJ
THI-90 - OZHO HX TeXHMYECKHX pemeHHNl MexsHE3alm® GOpO3IKROBOTO NO—
JEBA HASKOCTEOENBHHX NPONANHHX CeJHCKOXO3AllcTBEeHHUX KyJbTYp. OH
COCTORT M3 HNBYX KpHAbe!, NDEBOINAMEX B JBMECHAe IBMIATE LM BHYT-
PEHHEI'0 CIOpaHHMsA, OGOPYAOBAHHHX WECTHAMIATHI CEOCONHO BpallalsMI-
cA Mybramp, KOTODHE MOHTHEDYOTCA B CTHRAX (UIAHLEB MEXLY KamIMK
YeTHDBMH KOJECHHMM CEeHUEAMHM CO CANBHEMH TapeJbUYaTHME KIANAHAME.

K myPran (pmc.Il) Epenares HMSKOHANODHHE MMAHTH-mieldu ¢ Bomo-
BHICKHEME OTBODCTHM, DACCTOAHEA MEXIY KOTODHME COOTBETCTEYDT
mepEre Mexmypsasa (0 9, 0,7 M ¥ xp.). Ha rommax mreftfor mvemrca
CHCTPOCHOMEE® JAIIYWKE, HCIOXLSyeMHe UDE NpOMHEKe. (JEHAROBNE pac-
xomH BoxM B mrefifax ofecnevMBADTCA RAXMCODOBAHEEME MHADparMans .

Prc.I. Mydra ¢ mueftdom
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TpyCompoEoy paoTaeT IOSAIMOHHO OT SAKPHTON ODOCHTENHHOHK ce-
TZ W pasdopHol (1mma PTA-220), 115 4ero OH yCTAHABIMBAGTCH BHOJE
HOMMBHEEX OOpO3H, & WIAHIH-ILTe/(s NeprneBIaKyIIpEO K HuM (pHc.2).
Kphulbl MAlMHH C JIOMOUBI TEJEeCKOMAYECKOrO yaJa NPACOeMHEHHSA
HOZKIOYENTCH K I'WIPAHTY OPOCHTEJNs, BOXA M3 KOTOPOT'O 0O BONOINDO-
BOJAmeMy TPYOOUPOBOLY yYepes MyPrTH NocTynaeT B meikin @ naree B
NOJIMEHEE GOPOSAH. CaMOTeROM NBATAasACH IO JIOXY GOpPO3IH B Hampanie-
HAM MECTHOI'O YKJIOHA, BOJA YBJAKHAET IOYBY B MEXNYPANEAX.

C nospipm Ha nosmw TKI-90 mepememaeTcs MO CYXOMy YYACTEY
noJis nonepex 6oposi. [0 OXOHYAHHE NOJHBA OPOMAEMOTO YYacTXa
MAlMHE DePEerOHA0TCA B HCXONHOE moloxeHHe. Ha puc.3 jmaHa cxesa
noJIMBA.

Mccrenopanma NOJMBHOrO Tpydoumpososa TKI-S0 mposopamEcek B
royxose "CepepHuit masgr" TamxeHTCROM OGNACTHE HA NOJHBE XJIO A

llo RIEMATHYECKAM YCJIOBHAM MECTO NMDOBENEHHS HCCJICNOBAHHE IpH=
HAUIEXAT K LeHTpasbHOM rimmariieckoft 3omHe Cpexmef#fl Asmm ¢ MamM
KQIIMYECTBOM OCANKOB, BHCOROH TeMueparypoi, HESKOf BIAXHOCTEHD BO
Iyxa # BeTpam® — B cperHem 1,5 m/c.

[oyBeHHHE YCJIOBAA XADAKTEPH3YNTCH HANMYMOM AUMBHANEHHX I'a-
JIEYHAKOB, IDEKDHTHX C IHOBEPXHOCTHE MeJKO3eMaMy MouHocTip or 0,9
o 2,3 M. MeixosepHECTHI! IIOKDOB IDeICTABAEH CPEIHEME  CYTJIHHRA=
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wa. CpejHeB3BeleHHOS COJeDEaHMe NecuaHHx dacTiy cocramuser 13,4
muieBaTix - 60,8 , ruEmEcTHX - 25,8 ¥. YKioH Buoss doposn -
0,0035.,

YpoBeHh IDyHTOBHX BOZ kKonedyercs or I,I mo 3 M. I'pynroBue
BOIN CRACOMEHEDANM3OBAHHEe - comepmanse coyelt 0,38-0,39 r/x, npe-
IMYUECTBEHHO TRIPOKAPOOHATHO-KANBIESBOTO COCTaBA.

KavecTBO IVISHEDOBRH yYacTKa - HEYJOBJIETBODETCIBHOE,

[IpE HCCAENOBAHEAX ONDENSAAIECEH DABHOMEDHOCTE DacHpelelNeHEA
poy 0o muelifaM B BONOBHIyCKAM, I'[yOMHA YBIAXHOHMA JOYBEHHOI'O CJIOA
¥ KIJl rexmmkE moumsa, ycTolumBocTh XONA TPyOOIPOBOAA X HOTPEeSHOCTE
) ero BHDABHNBAHNE, SRCILIyATAIMOHHHEe HORASATENHM.

PaBHOMEPHOCTS pacupeneyeHns no miefipaM & BOXOBHIYCKAM ONpe-—
Jlejsiachk OOBeMHEM cnocodoM. Cpemmmit pacxol 10 BOROBHIyCKAM COCTa—
ner 0,325 x/c,orrioHenEs pacxona - 19,6 — 34,8 %.

800 m

400 m
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B somEe sfpeKTHBHOTO pacxosa, coCTABMAEmErc - 25 % cpejHero,
noXyueHN cuejyou#e Kosdjummentu: xosfEiEenT >HpeKTHBHOIO pacx
0,83; xoafpmgenT HexocrarouHoro pacxoxa - 0,0; xosphuugent &
togHOro pacxoma - 0,I7.

Cpemmmit pacxon mieikpa - 5,82 J/c, a BCEro KOWNECHOTO TPYyGO—
mpoBoEa ~ 93,1 #/c mpE nesnexmm Ha Bxonme 0,II Mila, Ipa nosume
nanneHns Ha Exone B mammHy no 0,144 Mlla olmuik pacxon COCTABAN
103 n/c, nommsHAs HopMa - I0I7 M°/ra.

Onpezesienpe Kl TeXHEKE NOJMBA IPOEIBONEJNOCE IyTEM ydeTa
NONAHHHX Ha YUYeTHHE IUIOMANKE NOVMBHHX HODM H IpHpaleHds 3alacoB
prarg B nouse. Xord H2 OTNENBHHX YYACTREX NONyYCHH BHCOREE 3Ha-
vengs K (0,75-0,76), 8 oomem no yyacTky cpemamit Kl cocrasmn
0,55, 4ro HA ypOBHE BHCOKOK2YECTBEHHOrO NOJMBA NO MIMHHIM GOPO3=
nau (0,5-0,6) I Bume YNOBASTBODHTENEHHX ITPOXZBOACTBEHHHX SHaueHHH
(0,3-0,4).

Cumxenge cpeyiero Kl odnicHseTcs HEyNOBEeTBODETENLEHOR cTe-
NeHLD BHPOBHEHHOCTH YYacTra. OmHaxo 9T JaHHHE INOKASHBALT, "Kax
SHEVNTEJBHH De3ePBH TEXHOJVOTHHM TOIEBA ¢ DAcCpeioTOYEeHHeM TOYex
BOZiONONAYE, peammsyemoit Tpycsomposonom TKI-90, Tax # 3HAYEHHe Ka=-
YecTBa IVIAHAPOBKE noJeit, KOTOPOHl B NOCHejHee BPEMA yneJdercs He-
JOCTaTOYHOS BHEMAHHEE.

Hccrenopanis TUyCHMHN YBJIAXHEHHA INOYBH IpA NOJMBE TPYOOIpO-
poniom THI-90 noxasai#, YTO CPejHAR TAYCHHA YRJIAKHEHHS COCTABEIA
55 cM ¢ orrnoneHEaM 1o 40 x 80 cM. 97O TOBODET O TOM, YTO Iy-
GHHHNE YTeUKd NPAKTHYECKM OTCYTCTBYOT, HE IDOHCXONET CMHXAHMS C
TPYHTOBHME BOJAMH Jlaxe IDH TaKOM BHCOKOM MX YPOBHE, YTO IO3BOISeT
BHOCHTH MEHEDANbHHE YNOODEHHA C NONHBHOK BONOH 0es yIpOSH 3arpAs—
HEeHHA MME TPYHTOBHX BOM.

Mccnepopannst yerTofiNEBOCTE JBEXCHHES TPYOONPOBOAA IPOBOJH-
JHCH C LEJhO ONpeleJeHHs YacTOTH BHDABHHBAHAA TPYCONPOBOZA ONEpa=
TOPOM.

HapymeHES DABHOMEDHOCTH pactpefeleHmst couee +20 % CYMMEDHOTO
pacxona B 6oposny Ms Bcex 8 muefipoB OmHOIO Kpeia TPYCONpPOBOXA,
IIpOZ3omeEe B pesyJabTare ero Hsruéa, (M UPAHATH B RavecTBe npe-
aespHEx. [IpE MpoBemeHER HCChaeNOBaHEH (RMRCHPOBANOCH NOVIOXSHHE BO-—
JOBHIYCKEEX oTsepcTEil mreliloB OTHOCHTENSHO OCE GOpO3X Ha Kamuoi
nosuugs,. B pesyarrarTe CueJad BHBOJX, YTO EHDABHUBAHEE TPYCOMpPOBO-
Jia HeoGXOIEMO NPOBOJATEH HOcJe 3-4 CMeH IOSHIIH.

JKRCIVIyaTALMOHHEEE NOKA3ATeJH, NONyYeHHHe IyTEeM XPOHOMETDax-
HHX HadmoneHsi!,fjam crexynmee pesyJbTars:
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ROSHQEIEEET HAJEXHOCTE TEXHOJOI'HYECKoro mpomecca - 0,95;
K02dL JMEeHT HECUOIL3OBAHEA CMEHHOTO BpemeHE - 0,85;
KOSPQEIEEHT 3eMEJHHONO ECIoNb3oBaHms cocrasaser 0,99;

ONEH ONEpaTOp MOXeT OCCIAYEATH XBA TPYOONDOBONA C OGHEM pac—
XOJOM Im-modc.uozdamnpamqecn OCYmECTBAEHO B KOJIX03€
"CepepHEE Mask";

JOCTATHYTA NPAGABKA ypoEas 2-3 1/Ta s3a CYeT NOBHNEHEA Das-
HOMEDHOCTHE YBIAXHCHHSA IOYBH;

yaymymmmammam.mcmmmecoaep-
macMHe ¥M onepamE® no odcayxmsamEn THI-90 mpoBopaTcs Ha cyxoM
oxe ;

SROHOMIIECKEE SfperT OT BHEIPCHHS MamEHH cocTapkx 32 pyd./ra.

Taxe O0pasoM,MOXHO CHEA2Th CASIYOIEES BHBONH.

TexHQUOIHEA NOJNBA C PacCpeiOTOYCHEEM TOYECK BONONONAYM IO
IIOWayHE, peamEsyeMas KONECHEM TpyGomposonos THI-S0, odecnedmbaeT
Oosiee BHCOKHE KAYSCTBOHHHC NOKASATENH H SRKOHOMED DOEEBHON BOIH
[0 CPABHEHHED C TPANMIMOHHEM [OJHBOM NOCTOAHHON CTpyeil.

[InseeHeRsEe MamEHOR BONONORAYA IPE NOBEPXHOCTHOM NOJNHBE KO-
HOMEYECKE ONpaBIHBaeT ceda 34 cYeT OONee COBEDmEHHOH TexHOMOTHH
BOAODACHPEHEASHNS H NOBHNEHEA NPOESBONETEILHOCTHE TPYIA.

¥onecunil nommsroff Tpycomposoy THI-S0 moxeT pemsrs mpolxeMy
MEXSHASAIEE NOMHBA HA MANOYRIOHHHY MACCHBAX C TONAMN IpaBRIGHOR
KOBhETyDaIEE, T.€. palioHOB HOBOI'O OCBOGHHT, I'Nle OCOGEHHO Omyma—
ercs pefmEr B pacoueli cmie.

YIX 631.674.11 A.A,Tm' EHE,
( BHUMMETTI)

JIBUEEHVE BOJH B BOPOSJNAX IIFY IONMBE JHCEPETHOA
CTPYE HA BONHWMX YREOHAX

[ips poxEse AECKpeTHOH crpyeil, HaYEHas CO BTODOrO IyCKa,
BOXA NPOXONET YBEAXHEHHHE y4acTOR GHCTDEe M, CTEeERad C Hero, Ha-—
xomErcs B ENEEell YacTR GOpOSHH NPONOAXNTENHHOE Bpemi, PO N03—
BOXAET DONYYRTSH CONee BHCOKYD DABHOMCDHOCTH DPACHDEeNeNEHES OB~
HOE HODMN IO JARHES NOMMBHHX GODPO3H. ARKYMyJAIES CTERANEEX 0G5He—
MOB BOJH B HENHEH YACTH GOPOSHH CHOCOGCTEYET NOCTHESHED DABHOMED-
HOCTN YBASNHEHWS HA MANOYENOHEEX yuacrrax [I].
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Ha yuacTKax ¢ NOBHNEHHHME YRJIOHA&MA Tpoder Jéa CTDYyR IO yB—
JAXHEHHOR GOpOsJe NOMXEeH NDPOACXOIMTH C (OJiee BHCOKOH CRODOCTHD,
YeM HA MAJOYKJIOHHHX yY8CTHAX. OTO MOEET ORasaTh BIMAHAE HA Xa-
DAKTED 3ABECHMOCTH, ONMCHBamMeld mpojxBMxeHme JOa CTPYH Ipd Aac—
KPEeTHOM TOJKEBE.

Ecaz mps NEDBOM IycRe mpoder Jida CTDYE HO Cyxoft doposme ¢
DPAKCEMEDORATE (Qopuyolt

. =V, t% (1)

2

rre [ - pumHa mpodera, M;  Vj - CROpOCTH mpodera Jéa CTDYE
B TIepBYD eIEEAI BpeMeH®, M/MEM, M/4;; [ - Bpema mpodera,
MEH, 93 ol = NOKS3aTeNH CTENSHN, xapaxTepusyomuit saryxaume
npodera, OCYCIOBIEHHOE BINATHBAHEEM IOJABASMOIO Dacxona, TO X
noCIeIyDmAe NpoGerE NeNecoOCPasHO ONACHBaTH 5TON Xe 3ABHCHMOCTEL.

B oGmem Bame mnpoder x0a CTPYH IUpH JECKPETHOR BOXOMONAYE MO-
EeT OHTH DACCMOTDEE 1o cxeme, npaBeneHHoff Ha pac.l. IIpr monave
NEpBOTO HEMIYALCA BeJWYHHOR @ JOC CTPyH 82 BpeMA AMIYIBRCA

7,, TpONREHeTCE U0 CyXo# doposze co cropoctsn Vo, Ea

wmEy Jlocse mpexpamesEs NOJAYE BONH €€ OCbeM,EAROIIeHENE
B Goposie, cTedeT BHES N0 YRAORY ES paccrosme A f, & mmara-
eTCA NOJHOCTED, €CJNE NPONOIXETENLHOCT: Nayss 7,, mhepEoja mme-
xpeTHO{ pomomojgatM /  OyHMeT HOCTATOYHA.

lpg crenyomes EMIYJXbCe BOJIONOZAYH JIOG CTDYM BCJENCTBAE yMe
IeHEA BOETHBaOme#l CHOCOCHOCTE yRIAXHEHEOU MOYSH OyneT NpoxBl—~
TaTECA CO CROPOCTED V,, , Oommekt, wem V), , = 3mavemma ma-
paserpa ol , OyIyT Bume, 7eM of, . Iocae mpodera crpyef
paZee yBIAXHEHEOTO yuacTRa A/, POEA UpOEBETASTCA MO CyXoRt
Gopoane Ea paccrosEme [, . [ocne NpPEXPANeHNS IONATN EAKOILESH-
Hxit 0GBesM BONH NPONBATASTCS EHES IO YRIOKY HA paccrosEme A [, .
Il pagsHefime® BONONONAYE UPOIJBEXSHNS ACA CTDPYE B COpOSHe SHAND-
THYHO BHMEOIXCSHEOMY .

Jmma mpodera ada CTPYR IPE NECKPOTHOM NONEBE B OCmeM Ciy-
USe ONpENeJMTCA EAX CYMMADHAS BONEUYNEA IpPOCETa CTpyH IO cyxok
# yeaexseHROR doposmaM:

L= ty» Ayt [ lam(t, +a 1) ] *
- P o] B T (& Pl 3 ety & 598 il < i e e

C yseamgeHEEM TPONONEETENLHOCTE EMIYABCA BONONONATE, YRIOHA
GOpoSHH K CHEXSHNOM BUNTHEaO®eR CIOCOCHOCTE moweH A ! ypemi-
qgpasTcA. Ip paEEol NPONOUXETENHHOCTN EMIYXHCOB JIMHA CTEORAHES
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Pmc.I. Cxema mmuxemms rHOR
crpyefi: I, 2, 3‘%%%&% co-
. m'rgpﬁnoén :lnvnoal uA ONONATE; 5 ~
IPONOIEETAIBHOC

seamama A/ OF UpeImIymeff noyomogewE BIEAST TONEEO HA IOC-
fexyomeill UPOer CTPYM, HDEMOEE: samwowmocTh (I), mOXydacs

L Vor Tuw * Voa (B0l=0, %2 Yo Ui (2,05 1,22 Jr... .(3)

1ral

Jdaavenms napamerpos | g o C TOYCHEE! BDEMOEN IDEEN-

MEDT DOCTOAHHOS SHAYSHNS N, cxepgpaTeNEHO, SEBECEMOCTS (3) EMeer
sevyxammmii xaparTep. Ipw yemng,
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tunl' = ru t Ali (4)

mpoder ada CTPYR IpeKpamaerca B samrcEMocts (3) moxer OuTH IpRE-
BejileEa K 0oXee NpOCTOMY BHIY.

VcorenOBSEEA NREXSHES BOJH IOpH NHECKpeTHOR BOJONOZAYE IpPO-
poneme B 9X BHIO "Pagyra® ma yuacTre ¢ yrazomame 0,12, mrpemol
vexpypiyei 0,7 w  ® pmEoR Goposxn 55 M.

[lo pmeme GCOPOSHHE pasCEBANMCH HA NECATHMETDOBHE CTBODH, IDH
Jo0ersENE x0a CTPYE ROTODHX QWRCEDOBAEOCH BpeMs IDOJBISSHEA - BO—
Ju o cdoposme. Hoxady BOXW B GOPOSHH OCYNMECTBIAIM H3 EMROCTHE, B
KOTOPO#l HONNSPEMBANCH NOCTOSHEHE YDOBEHSL BOZH C IIOMOULD
CGPOCHOTO GOROBOTO BONOCIEBA B OCECHeYNBAJCH UOCTOSHHHR DACIOX
BONOBHIYCROB, IIDONOIXETEIEEOCTE EMIYALCA HONAYE ONPeNeNaEs Ipos-
UM TOJMBOM Ha cocejHEeM yduacTre, lepmox mEcxperHEOf BOnomoOnaYE
opE papHOR NPONONXETENEHOCTH EMIYALCA HONAYM H IAYSH COCTaBRI
30 =,

IfpOBENCHENE HCCJENOBAHRA NORASANH, YT0 HAYANEEAA CROPOCTH
ppocera méa CTPYE IO TAETaM BOINONONAYN yBEeJHYHBASTCA OT TARTA K
TaxTy, IPECAEEAMCH K INOCTOHAHHOMY 3HAYEHHD, EOTOPOE COCTABRIO B
omgre 5,7 M/MEE, NDeBHmAS HAEYAIBEYD CEOPOCTh Ipodera ida CTpyR -
no cyxo#t Goposze B 5 pas, OmEaEo,HECMOTDS HA TaROe yBENNYe-— }
HiEe CKODOCTE Ipodera CTDYH, pasaiisa pycia COposuH He HaGDIEIOCH.
BeposTHO, 270 OCyCHARINBaSTCA TEM, YTO IPESEBEDNTENBHO YBIAXHEH-
Eas 0opospa Coxee ycroidmBa.

IIpoderz xfa CTPYR IpE AECEPeTHOR BOROmOXAde IMIYIHLCAME DaB—
EO# NPOAONENTONEHOCTHE MOXHO SINDARCEMEDOBETL SEBHCHEMOCYED, IDadiR
roropoll MpejicTaBAEH Ea pHC.2. 370 OrECEXmAs IDabEROB NpOCeros,
oupeeNAnmas NOJOREHEe JO3 CTPYR LA NpRESTOR BEJMIHHE Pacxoia
B GOpOSLy ® NIEPHOA EMIYALCA BONOMONAYE. OTY SARHCHMOCTD MOXHO
IpeNCcTaBATs ypaBHCHHEM ” #a ” i

L= by (Tum* tem) (7 —)
rne {, - zpwEEa mpodera JXda CTPYE B NSpBYD eJNHEINY BPeMSHE IDH
nepeom mycke Boye [ 2} 7, = NDONONEETENEHOCTS MMIYILCA BONO-
NOJAYH ; [ty = DPONOIXETENHHOCTS CTERAHEA HAROIVIEHHOIO OdheMa
BOXH B GOpO3Ke mocJe IpeKXpameHEd NepBOr0 EMNyXhCa NONATE BOIH;
oL, p = ROSHpPEIMEHTH, XapaKTEDESYONEC 3aTyXaEEe mpodera
ada CTPYH.
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Prc.2. Ipoderu ada ¢ pH nome.ncxpemoa ?%’35
omd { =0,I2, pacxox cTpyE c):
- HIpoderx xda orpyn 34 SHCTOe nonu HC-
xpeuaﬂ orpyet orafaxmas T HEMIYXLC0B
BOZONORATH; 3 - npodm xda crpyx OONEBS HOC-
TOAHSEM DACXONoM; 4 - INpOOeIm ¢ IPE EMIYXEC-
Hoft Bomonomade C naysam Yopes MO

Ipoder ada CTPYR Ea YOTAEOEJIEHHYD LIMEY GOPO3NH MOXHO BHDE-

SKTH HENOCPEJICTEEHHO uepes YHCJI nmcoa BOZOTOAYE
bam L, s (6)

rge 1, ;npo&rnﬁacrpynaampmﬂnmmnomnomn, paB~-
et (T, A - YECAO EMIYNECOB BOIONONAYE;  f
napameTp, XaparrepasymEll saryxaume mpodera Joa CTPYE 33 WmCTOe
BpeMa IONAYM BOXE B 0OPOSNY.

TaxsaM OOpas3oM, IDH NECKPETHOM IOJHMBE HA CONBIEX YRIOHAX,
RAX ¥ IpE OCHYHOM NOJEBE, NPOGSIE J0A CTPYH MOXHO ANNDAKCHMEDO-
BaTh CTencHRON SI2BHCAMOCTED. [PONOINETENEHOCTL MMIYIBECA
BarTh CTeNeHHOX samECEMOCTHD. OmuARo saBEcEMOCTH (6) copaBempmsa
POIBERO JO MOMEHTA HHTOHCHBHOIO SATYXRHEA mpodera. [Ipomomswrensb-
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HOCTh HMIYAhCA NECKpPeTHOR BONONORANM ¥ €r0 BeMNYNHy IOXCHpAnT H3
yeaommlt momyormMolf HOPABHOMEDHOCTH H HCKJNYEHMA COPOCA HA MOMEHT
SABSIMOHEA [OJEEBA.

[Ipg noumse mEcxpeTHO# crpyel odmee BpeMs BEHIEAYM SaNaHHON
NOERHOR HODMH HA YyYacTOE Jonnme, YeM IpH TOMEBe NOCTOAHEOR CTpy=-
ofl, DOCKOALKY BO BpEeMd NAYSH BOXA He NORASTCH HA STOT YYACTOK.
Sa ugcToe Bpems pojonojaim (odmee Bpesmsd NOVEBA 38 BHYNTOM NAay3)
BOJA NPR NECKPETHOM MNOJEEBE NOCEXHT N0 KOHIA NOJNBHEX CODO3K DaHb=
me, TO M HODMAE NOJeIaHMA Oy[eT MeHhe, A PARHOMODHOCTD YBJIAXHE-
HEX BHNE, YeM Ipd DoumBe nocrosmEclf cTpyeil. Bo Bpema maysH BONY
nojaT Ha cocemEmil y9ACTOK,H 3a BDeMd NOUMBA HA HeM OyzeT BHuaHa
TAKAA X© DOJMBHAA HODMA,

OmEaxo NpE DABHHX NOMNEEEX HODMEX, BHIAHHHX IODE DOJMEBEe IOC—
rosEROR @ ImcxpeTHOE  cTpye#f, BpeMs BHIAYH IOJMBHOR HODMH IECKpe!
Mcmelmﬂnmamommm
HoJXEBa.

CoMCOR HCHQUBH3OBAHHOR JHTEDPaTyDH

I. Tepnuropes A.A. Heroropsié BOIPOCH TEODHE IOJEBA 0O 00—
poanam npepuncTolf crpyelf. - B xu.: TeXHEEA E TEXHONOIMS MEXATH~
SEPOBANHOTO OpomeHks, M., BHMMI=M, IS82.

2. CupasovHER N0 Mexamwsaume opomexma, M., Komoc, 1979,

m 5&:631.347.1 coc'ml WOMOWD'
C.5.Xpoxs, HEX.,

T.M.Herpacosa, MHX.
(BHIIO "Paxyra")

K BOMPOCY O NOMQIHMTENEHOM COMPOTUBIEHMM,

BOFMKAOURM [IPH JBUEEHMA EWIKOCTH B IO~
IAITANEHOBCM IAHTE, HABWTOM HA BAPABAH

B mmpoBOof IpaxTHKe opomeHmd 3a nociejmme I0 zmer Bce Oonee
INPOROEe IDEMEHEeHHEe HAXONMT IONHB CEeMBCKOXOSANRCTBOHEMX KYJILTYD
JORICBATEHEME YCTAHOBKAMH C IepeMeNaMEMECH JORNEBATEHHME Anapa-
TamE, VHTEHCABHO BeNyTCHA DACOTH IO COSHNAHND NANRHECTPYMHHX X cpefl—
HeCTPYMEEX NOXNESBANRHHX MamEH ¢ noxavell BOJM mO Tpydam H THOREM:
IUIAHT'AM ¢ HasEBro# X Ha Jdapadad, NOJNHBOM B NBEXCHHH, 4 TAKNEe Ha~
BECHHX TPEKTODHEX AAZsHeCTDPYIHHX MamEH ¢ nojaveff BOXNH NO I'ROKAM
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TPyGouposozaM. PaspacaTHBA0TCA IVIAHPOBHE MANMHYE JUIN TOBEIXHOCTHOTO
nomBa,

[IpmveHenMe TEOKAX WIAHTOB C HABMBEOE Ha GapadaH NOSBOIAET
ACTIONHE30BATEs HOBHE OOJNEe NMPOrPECCHBHNE CXEMH ODONEHHS, YBEeJHIETEH
DACcCTOAHNE MERLY TPYOONDPOBONAMY # TANDAHTAMM SAKDPHTHX OPOCHTENBHHX
CHCTEM, CHMSMTL TDYNOSMKOCTHE ¥ SHEPIOEMKOCTEH HAa NOJHEBe,

Josi paciera ¥ OCOCHOBAHEA THADARJHYECKEX NAPAMETDOB MJIAHTO-
BUX MAuH, paspadaTupaemsx ICKB mo opomemmw BHIO "Pagyra", HeoG-
XOZAMO OHJIO NPOBECTH HCCJENOBAHIS IO ONpeJieNeHEs NOTEDs Hanopa
B IOHITHJICHOBEX WUIAHIAX, B NIPOIECCE KOTOPHX BHABATH CTENEHH BIAA-
HiA NOMIONHATENBHOT'O CONPOTHLVICHMT, BOZHUKANUEr0 OT HARMBKHE IIAHDTA
Ha OapadaH, M BHECTH YTOUHEHUs B DACUETHHE (HOPMYJH.

B sazaty mccaeyoBammii BXONATO ONpELEJseHEe NOTSPE HANODA IO
JUHHE NONMMITHNCHOBHX IJIaHTOB jmamerpom 50 # 32 mM (BHyTpeHEHe mma-
METPH COOTBETCTBEHHO 39,2 m 24,4 MM) Ha IDAMOM YYACTKE K C HABAB-
xoft Ha G8pacaH N DASMIHHX IMAMETDaX HARHBKH ¥ YMCJE BATKOB IUIAH-
Ira,

ViconenoBanmi NMPOBOIMINCE HA CHEIMANEHOM CTEHIe B JabopaTopKn
renpenxs BHMATII. [pn 9TOM 43MEDANMCH: DACXOX, TeMIEepaTypa Bo-
M, TOTEPH HAmopa Ha JBYX yYacTKaX -~ IpAMOVMHEH#HOM @ ¢ HaBmexofl
Ha dapadaH,

lo pesyspraran uccaenopanili ONpeNe UMCE KOIPDAINEHT COMPO-
TUBJICHES TPEHMD 10 JymHe A, KOMPPHIMEHT MECTHOTO COIPOTHBJIC HIts

! B HABMTOM WJIGHIE, IPOA3BONKINCH COOTBETCTBEHHO AHANKS K CcpaB-
HEHEE NOTEph HaUopaA HA NDAMONFHEHHOM yYacTKe WIAHTA ¥ B IUISHDe, Ha-
BATOM Ha GapadaH.
lloTepir Hanopa B HaBATOM HA Gapadam mmanre A4  onpenesmr-
G Kax cymda NoTeps HaNnopa HA MDPeONONeHHEe CONPOTHABJCHET IO IIMHE
A/z,i, ¥ MECTHHX TOTEPL A /7,, , BOSHMKAKWEX OT HABHBRH MJAHTA
Ha Oapadas
aH = ahy, + 4k, . (1)

Hanonoporemnranmnanmxeuadapadanmwaercancm—
JeHde Jumull TOXA BONM M HA YACTHIN XAIKOCTH, JBEXYUAECH 0O MCKDUB-—
VICHHEM JIHIAM TOKA, NefiCTByeT lLeHTpOGeXHAA CHNA MHEDIEH. B3a cyer
OTOR CHNH THADOIMHAMIYECKOE NABJCHEE B MOCTe OBOpPOTa ¥ BHemHeH
CTeHKE TPYOH NOBHUAETCH, & y BHYTDEHHEH IOHERAeTCH. D70 X6 00CTof-
TEJBCTBO OCYCJABIHBEST YMEHHBIEHHE CKOPOCTHOTO Hanopa - yneJxsHof
KAHEeTHIECKOR SHEPIHME - ¥ BHENHEH CTEHRE M YBEJWYCHHE ero y BHYTPEH~
Hell, T.€. Ha NUBOPOTE IPOMCXONHT niepepacupesieieHse cropocTeit.
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KooffsIeRT MOCTHOT'O CONPOTARIEHES {  SaBACHT OT ROBDEIY-
AY MECTHOI'C COIPOTHRISHEA ¥ DPEXEMA IIC "OR2, KOTODHE ompenessercd
osPPMIMeNTOM IEIPABMNYECKOTO TpeEEs 4 & wEexoM PefiRorsn-

a He .,

B pesyxprare OCPACOTRE OINTHHX INAHMMX NONYYEHH SHAYEHHS XO-
phAmMeHTa CONPOTHBJISHEA TPEHED IO IymHe n wween Peftmousica num
PAMOTO YYACTEA NOMMOTHTCHOBHX [UIAHTOB BHNEYRASAHHHX IMaMETDOB,
JHKUZOHANREAA 3aBHCHMOCTE KOTODHX NpejcTasieHa Ha pac.I. Pacuer-

HHe SHAveHET xosfbmmenra A 1o GopMynam I',K,PmnomeExo ¥ Bia-
:zyca[I’} JAMH CXOREMOCTE DESYJISTATOR C ONNTHHME NAHHEME B Npelie=
aax 2-3 %.

Ha p#tc.2, NpejicTaBieHA NONYYCHHAR S&BECHMOCTH XKOSdMIEeHTa

JTHOTO CONPOTEBNSHES [  JUM OZHOTO BHTKA IMEHTA OT AEAMETDA
SRR dy .

& 1002
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40 42 4% 46 48 50 GRe

Pxc.I. &nonocn (glwl-f Pe) prs moMES TEXOHO-

®
T
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Puc.2. SamucEMocTh: KoofpeEImeRTAa MECTHOr'O CORDOTHB-
ZJeHME Yoo, BEA_ORHOIG BETEA WUAHTA OT Ju-

ame HABHBRE: [ - =24,4 mu;
m 2-du'-"-?39.2ﬂl

o cymecTnyoman Hopmysan (ciydai NAABHOIO 3AKPYTISHHA TPYGH),
DPAcCUMTaHH KOSDPAUASHTH MECTHOTO CONDOTHBJICHAA, OTMOIYAmMecd OT
onuTHEX Ha 20+40 % B 3aBHCEMOCTE OT DANEYyCa HABABRE, UHCJA BHTROB,
JAaNeTpa miaHTa. AHAN3 QOpMyX, B YacTHOCTH Gopsysm A.l. ArsTmysa

(1]

1, = (0.2 + 000/ (1002)° Wd/R; , (2
rie d - ;maMeTp TpydompoBoja; A, = DAmMyC SaXpyIVISHNA;
= [2] 351 6
1, = [0431 + 0463 (&) | g5 » @

rme 6 =~ yrOX SaRpyIVIeRHd, B ADYyTEX NDORASAl, YTO IpH SHAYeHHAX
d /R, >(0f noxyvesa Xopomai CXOIMMOCTH ONNTHOTO KOSREIEERTA
mcmmoonpommmcpamrm,anpaamd/ﬂ < 0{ Be-
mramHa Kosfdmumenta ! MAJI0 BABMCAT OT pPANEyca 3axKpyIvIeHsd.

Tax, rl MIaHTa QEaMeTpoM 32 MM A DasHNX DaIAyCcoB 3aKpyIve-
HUA IOy ¥ onam pasEnit 0,45¢0,42, {pacy = 0,52. Jomt
mWiAHTa z@ameTpoM 50 M Z,mq-054-052 4 ONNTHHE 3HAYCHUA

! =0,43-0,32. PacueTENe GODMy/H IAOT HECKOJbHO SABHMNEHHHE
3HaveHRd KOSPDAIEEHTA MEeCTHOT'O CONPOTHBNEHES, H NPOASBOAXTE pacyer
IO HEM MOXHO JEIIb> B NEPBOM IDMCUDIXCHMA.

Mo omerHNM SHaueHAAM RosfhmuenTos ! & A PacCUATaEH K NOOT-
poeH:H rpafExs sasucEMocTel ymeuwsHmx (Ha I00 M LmEHE) mOTeps HaNODA
OT PacXofs I MCINTAHHLX [MaMeTPOB NOVMOTANSHOBHX IMISHTOB ITDH JH-
aMeTpax HaBMBKZ Ha Oapadan, pasmmx I,0; I,5 ¥ 2 M, ¥ naso cpasue-
HEe ¢ NOTEeYAMA HAmopa HA OpAMOJMHe#HoM yuacTke (pac.3, 4).
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Puc.3. SaBucHMocTh nmoreps Eamopa (=a I00 a,l) or pac-
xom JAA [IONHSTEIEHOBOI'O mm

- dy -Ing“ g u. 4 - r‘ianéﬂ“'

PesynsTaTy NOKA3HBADT, TYTO NOTEDH HaNopa B HABATOM HA O8-
padar mwiakre Ea I0-20 %, B 3aBECHMOCTH OT DAIMyca HABEBKE, GOmme,
UeM HA IDAMOJMHEeHHOM y4acTKe, T.e. HABEBRA HA Oapadad UDEBONAT X
YBCJICHAD CONPOTHBJGRKA IREECHAD BOJH B TPYGOIDOBONE, KOTOpOe He=
OCXOIMMO YYMTHBATSH NP THAPABINUSCREX Dacderax, JMEHBNCRMe DATEyca
BABUBKH NDABOJMT X YBEJRUCHHD COUDOTHRISHHS,

Maremaradeckas odpadoTKa pesyasTaroR Ha JBM nossommma oy -
THTH 3aBHCEMOCTH IOTEDh: HANODPA OT DACcXOoTZAa B BEEe 100/ = 0-9,5 .
Kosfpuumerr @ npunEMaeTeR pasEEM oT 2,I5 mo 3,05, B 3aBHCEMOCTE
OT pamHyca HEBMBRE X IEAMETDA TPYOH, a xoajpmmenT J pasen I,78
Ly naaneTpa maaHra 32 v 7 1,73 mua azamerpa S50 aa.

SHavenwd koofpmmenTop 4 mpEBOATCA B Tadmmel.

Tadmma I

JaveHns KOSQPIMENTOB 4 IV pacieTa NOTeph HAmopa
B NOJEDTHNCHOBOM [UIAHTE

Lasworp __ JgoweTD HOPEPKE, M Dipasoft
A 0 1.5 2.0
32 3,03 3,04 3,05 2,95
50 2,60 2,40 2,30 2,15
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Puc.4. SaBECEMOCTE HoTeph Hamopa (m=a IOO u) oT ga

XONia JuH nmonuuexonoro mm _I i

g o, s T =2u.4-r” :
nacrox

Tarmy o0pasoM, HCXOZLA HS BHNCH3NOXSHHOI'O, MOXEO CHEJRTEH
CHEIYImAe BHBOJH :

lorepr Hanop2 B NONESTANSHOBOM mJSHI® C HABHBKOR Ha dapa-
Ga CHeAyeT DACCMATPEBATEH KAK CyMMy HOTEeph Hanopa no JUmHe i
MECTHHX NOTEDb.

Jlono/HATENBHOE CONPOTHBICHENE, BO3HEKANIEE OT HARMBKH IJIAH-
ra HA dapadan IpE oTHomexag d/R, = 0,03 - 0,08 cocrasaser 10-20
IOTEepE: HaIopa IO JUMHE HA NPAMOYTOJEHOM YYACTKE., 5

B OpDEeETHPOBOYHEX pPacYeTAX MOXHO MCIOOJIH30BATH CYWMECTBYDWES
Gopsyamt [2, 3] e ompemesesmma xosffmmmenta [ ¢ yveTom wmc-
JIa BATKOB.

Jna TOYHOTO TANPABIEYECKOIC pacyerTa NOJMSTEISHOBHX WUIAHICB
mmameTpom 32 ¢ 50 MM ¢ HaBEBrOff Ha dapadaH PeROMEHIYeTCSd HCIOMb-
sosars rpajuxe (pec.3, 4) 100/ = f(g), npexcrapmmumme 0OGOR
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sapdcEMocTs Buua I00 | .a-qa.

Crurcox Beporp3oparmolt JrrepaTyph

d. Hayuno-Texmidwoxmt orver mo Teme "TMIDABINYECKAE HCCJENO=
BaHWL BOJNOUPOBOIIIMX ijeMEHTOB OPOCHTENBHON CeTH ¥ TOMMBHONR Tex=—
HEKa" . Kowomsa, BHAMT, 1979.

4, HayuHO-TeXHIYtcxpi orver no Teme "THIDABIIIIECKHE ECCIELO=
BaHRs BONONPOBOJAIMX YreMeHTOB OPOCHATENEHON CETH M IOMMBHOR TeX~=
wma” . Kooomua, mm], 1980,

YIX 631.347.1
A.A MzTpXRE, KaHK.TexH.HayxX,
B.M,.Kynres, mmx.,,
(BHMIM=TII)
I'.H.KopeHsxoB, HHX,
(ICKB no opomermo)

TOXTEBAIERY| }:0NECH U TPYBOMPOBON
C JEKIPONpYRONDS [UIA OPOURHI Ei-
BOTHOBO)MECKAMY CTOKAMA

Onruas mS GepCleRygrmgx nanpaBreHr# B MCNOILSOBAHKE KHBOTHO-
BOLUECKEX CTONOB fbMSi€ypcs yx MeXAHHANDOBAHHOE BHECEHME HA CEJNEXO3=
yromus ¢ noHBHOR 30110& C y7eToM Tpedopammit Oxpyxaneel cpemu.

BHIIO “"Paxyra COngecTHO ¢ BOSOTOM pASPAGOTANO XONECHHH NOX—
Ienan kNl mwwnmm&cmmw-
HOIV CTOpaund I BHeCoupug REBOTHOBONYECKEX CTOXOE, cepnitnoe mpo-
AERILCTBO KOTOPOTO Hayno p I981 roxy KOTeNBHUKOBCKEM 3aBOIOM
CeubCroxc i cTECHROTO “aurmocTpoeHEd, B HacTosmee Bpema cepmifmit
papianT LG-80 MOZeDHIT yponan, BMeCTO TEILIOBOTO JBATATEI BHYTpEH~
HETO CTOpal'ds UPAMEHeH 3zexTDONPABON.

JEH-80 ¢ SJIEKTPORDIBONOM NpeIHASHAYEH VA NPOBEJEHHA OPOCH~—
TEJBHIX M YIOCPHTENBHEY nosBoB CeNEXOSYTONEN, HESROCTEGeLRHIX
mmﬂpvm\mrmwwmmmmlm. 0=
PAgoTaeT NOIMMOHHO OT craupapTHHX SAKDHTEX ODOCHTEXBHMX cervefl R
Pas’opEOTC TPYCONpOBONA,
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[loxroToRNEHHNEE XKABOTHOBONYECKHAE CTORA JIOVIKHH HMETH BJIAXHOCTH
sume 96 %, a pasmep TRepmHX YacTEL - He coxee I0 mM.

Joxnepampaul Tpydonposox IKH~803 or cepumiimolft mamwms JKH-80
OTIIMISeTCA CIICTYRN[M

B KOMIUIEKT MANMHH BBEIECH MCTOYHMK SJIEKTPOIPEBONS HA Oase
camoxorHoro macce T-I6M;

YCTEHOBNEHH NBA TOKOCHOMHERA;

npeBox nemymell TeJyexxs (IEATATENH BEYTPSHHEIO CIODEHNA) 3a-
MEHEH JJeKTDPOIDEBOJIOM;

HSMEHeFa WOHCTDYKIES MeXAHASMA CAMOYCTAHOBKE NORNSBATEHOTO
ammapaTa,

HeTouHEER IMTAHEA -~ TeHepaTop, OCecHeYEBANUME 3JEXTPOSHED—
rge# UpEBON TEJEXRA, BMECTE C NpEOODAME YIDPaBICHMA ¥ ABTOMATHKH
CHMOHTAPOBAH Ea camoxomHoM macck T-IGM. BpameHue reHepaTopa OCymecT-—
BIAETCH OT BANA OTGOpA MOWHOCTHE CAMOXONHOIO WACCE C IOMONMLD KAD-
JAHEOI'O BA&IA M pemeHHofl mepejaws. SWEKTPOSHEPIEA OT ECTOTHHKA M-
TAEEA HONAETCH IO RAaGemn, CMOHTEDOBAHHOMY HA TPYCONPOBOXE.

ToROCHEMENR KOHUEBOH UpelHazHaveH i NepejavE SJeKTPOSHEeD-
MEA OT HCTOYHEKA NETAHEA ¥ Kadeun, ZLyueMy 00 TPyCOIpOBOLY Maum-
HH, ¥ NpefOTBpANAeT SaKpYUMBAHMEe YYACTRA Kadeif OT MCTOYHEKA IMTa-
AR 10 Tpyodonporona. ToxockeMEEX ¥y upiBoxHO# Teexxkk (pec.I) cay-
EAT LA Nepefiavud BNIEKTPOSHEPTHH OT Kaceys, MIYmMero Mo TpyGorpoBo-
Iy MEQPHH, X SNEETPOABETaTENN NDHBOXHOM TENEXKM E NpelOTBpANACT
SexpyYRBaHEe YYACTRA Rajessi OT TPyOOUPOBONA IO SJASKTPONDHEBOIA.

Puc.I. ToROCHEMHEK ¥ NpPEBOXHOR Telex:m
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QnexrponpEson (pic.2) odecnedmBaeT NEPEKATHBAHAE TeJEXKH
BMECTE C OPOCHTENBEHHM TDYCONDOBONOM HA HOBYD nosmum. OH COCTOHT
K3 ACEHXPOHHOTO SJCKTPOABRTarTends MomHocTsd I,5 XBr B mummupadec—
KOTO IBYXCTYNEHYATOIO penykTopa. BpameHi#e OT PenyKTopa K TeJexKe
nepefaeTcs epes LelHyo Nepenady. '

Mexanmam camoycraHosks (pec.3) ofecneuMBaeT BEPTERANEHOE
NOJIOXEHAe NOXNEBANBHOIO AIIAPATA M CJMBHOI'O KJIANaHa BO Bpemt
BpalleHiA NOJIMBHOTO TPYyOONpOBOXA NpH cMmeHe nmoamuyzi., KoECTpyRumsA
€70 AHANOIMYHA KOHCTPYKIMM MeXaHMsMa cepmitnoif mammnu JTKH-80, sa
ACRIUYEHMEM TOIO, YTO B KODNyCe HMEeTCH OTBEPCTHE 10X Radess.

B 1982 r, Ba opomaeMOM NACTOHNE HKCIEPHMEHTAJILHOTO xoaancm
BHIO "Pamyra® nposenens acrmranus JIKH-80 c axem'ponpnonou. OcH
TeXHMKO-OKCIUIyATAUNOHHNEE NOKA3aTe M NPHBEIEeHH B Talume.
uyro JIKH-800 mseeT DAN NMpeMMywecTE MO CPABHEHHW C cepnﬁnoﬂ uammoﬂ:_

YUpaBRieHEe NBAXCHEEM MAMMHE C TONIA TPYCONPOBONA MHCTAHI-
OHHOE;

MONNHE OPOCTa IO yCTpolcTBy K oéc.vxnam

e i T T Al g < '

5%’#5 I
'?:‘:i:’ # |
o’ _‘ \_ 4
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Puc.3. MexaHWaM CaMOYCTAHOBKM JOXICBANHHOI'O amiapara

BmecTe ¢ TeM, HEOCXOIAMO NOpAGOTaTh CASIYVINEEe YSJH: yCTaHO—
BATH B TOKOCHEMHHKAX WETKH JUIA HYJEBOIO TPKBONLA; 3arepMeTH3ZpoBaTh
WreNcCeJbHE pasheM; YCTAHOBATH HMKaD YUPABJEHHEA ¥ IeHeparop Ha
aMOpTH3AaTOPH, YTOOH OHM HE NOBepraldch BACpalM; HEOOXOINHMO, HTO-
OH IETOK NPECOPOB OHA OCpameH B CTOPOHY CaMOXONHOI'O BACCH IIA ycTa-
HOBNOHEA KOHTDOJA 838 NOKASAHEAME NPHCOPOB M3 KACHHH BONHETEXA; BCO
COGNMHOHEA B NPEOOPHOM WHETES BHOONHETS, HS MATEEX MHOI'OXAIBHHX
IPOBOKOB.

Ha OCHOBaHENM NMPOBENEHHHX XCINTAHME MOXHO CHEJAThH CJenynuEe
BHBOJH.

SameHa uBHTATEJNd BHYTDEHHEIO CIOpaHdsa Ha Bejpyuedl TeJexKe NOx-
neBausHof MamuEy JKH-80 DOBHmAET TEXHAKO-OKCIUYATAIEOHHHE NOKA3aTe-—
JH MalifHH,

OCHOBHHE TEXHEKO-OKCILIyaTALZOHHNE Noxasaress JKH-809

TeEn MamaHy KoxecHas nua XEIEOrO HABOSA
[pasox AnerTpEYecKal
OGup#t pacxoxm, J/c 91,2
Japnenwe , Mila:
B HaYajle KpHIa 0,45
B KOHIE KpHJa 0,38



YIK 631.347.1:631.862

JUis HCHONBSOBAHRA OTXONOB XABOTHOBONYECKEX ROMILIERCOB = Ha-
BO3EHX CTOKOB — B EKa4YeCTBE OpPraHMvecKoIv yHodpeHEs Bce Oonbee
pacrpocTpaHeREe, HApANY ¢ MOGENBLHHM TPAHCIODTOM, HAXONAT OPOCH-
TEJBHHE CHCTEMH, XOIJI& CTORM TPaECIOPTHPYOTCA K OpPOCHTEeNLEOR ceTs
00 TpydaM X pacupefefdoTCA IO MO0 C NOMOMbD CUeNHANbHOR MM MO-

PaccTosHEe MeXIY OpOCH-—
TENAMHE, M
Paccrosnge seRIy I'EIpat-
TaMmE, M

Cc Of—

[Dromans, opomaemas
HOR MOBHMIME XIEYMSI KPHIb=—
AME, Ta

Koofhument sdeRTEBHOTO
IOUHBA

MaxcaMarhHas CKODOCTH ITpH
cMeHe noamuml, M/MEH

npo:g‘mmnsam
'&”‘im&"%Wm,m

[IPOESBONATENEHOCTS 34 4ac
gnmﬂmpnl 6&%1‘:

Illocsre nopadoTrl HexoTopux ysvios JNKH-809 (¢ sjexTpONDUBOIOM
pexymell TeNexKd) MOXOT OHTH NPENCTABJIEHE HA T'OCYAADCTBEHHHE HC-
DHTaHEA,

TWIPABIMYECKUA ¥ TEXHMKO-SKOHOMAYECKA! PACYET
TPYBOIPGBONCE OPOCUTENEHHX CI!"TEM C MCHOQIBES0-
BAHVEM EVBOTHOBONYECKMX CTOKCB

JshrumpoBaEHOf NONMBEOR TeXHEKM,

enmmiics oTeyecTBeHHEHE N 3apydexHuIl OINT NORASHBAET, YTO He—
OCXOMAMHME BJeMeHTaME Taxo@f opocErexsEoft cmcresu (puc.l) sBasoT-

A.M, ByuukmH, XaHI.TexXH.HAYK,

A A MaTDRXHH, KAHN, TeXH.HayK,
J.II, PeBa, mHEX.

600
27

1,62
0,48
11,3

0,54

0,23

(BEVIAMTT])

CA: HACOCHad CTAHIMA NONAYE CTOROB 2, HANODHEHA TpysompoBOX IVH |
TPaHCTIOPTHPOBKA CTOKOB K MECTY CMOMEBAHNA 3, Y3IH CMEmHBAHEA 4, |
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HACOCHAA CTAHIEA NMONAYM BOIH HIN CMECH ee CO CTORame 7, 9, sar-
pHTaA OPOCHTEN:HaR ceTh C apwarypoll 5, noumemas Texmmxa (noxne-
pANBHES WIH Uif NOBeIXEOCTHOTO noumsa) 6. s puc,I pagEo, 9TO
HESABACAMO OT BHODAHHOT'O MECTa CMEEEBAHNA CTOKCB ¢ BOXON cocras
3JEMEHTOB OPOCHTENHHON cHCTeMs HOCTOAHHMM. YTOOH cHCTEMA COCTaR-
JAIA eJEHOE HeJoe, HeolXommM NOXCOp ee NApaMeTpoB IpH paspasoTaH-
HEX METOJaX Dacvyera SHEePreTHYeCKAX SarpaT Ha IPRNPOTPAECIOpPT XH-
BOTHOBONYECKAX CTOKOB M HX CMecH C BONON NIpH CROPOCTHX, odecne-
INBANNEX HAZEXHOCT: PAdoTH TPyOJOIpOBONOB.

s o o g e

Prc.I. CxeMa ODOCHTONLHOR CHNCTEMH O HCHONBSO-
BAHNOM XEBOTHOBONYOCKNX CTOEOB: &) -

CMONNBANNS C C Bojof B HANODHOM
; 0) - CMONHNBANEO HA BCA-
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HarypHue HadmoneRMA NORASANH, YTO MeTONH, NpAMEHSeMHe TpH
pacyeTax MIONDPOBONOB, OCANKOB cTouHMX Box [ 2 | myasnomposonos,
[ 5, 6] me moryr GuTs mCHONESOBAHN INA CXyYAH TeUEHAS HABOIHHX
CTOKOB, TAK KaK DACXOKNEHMA DACYETHHX ¥ ONNTHHX NAHEHX COCTAR/A-
or Gomee I00 %. Hooromy B0 BHUMETI Gunx NpOBeNeHH HCCHCNOBAHHA
HANIOPHOTO TEYeHHS CTOKOB KPyIHOTO poraroro ckora (KPC) m cBmHO-
CTOKOB BJIaxHOCTED 0T 91 150 99 % B TpyOONpOBOJAX DAsJAYHOTO
IEameTpa H MarepEana. Tax Xax OCOGEHHOCTH TeYEHHS CTOKOB O0yC—
JABIEBADTCH X QH3HRO-MEXaHNYCCREME CBOHCTBAME, TO OJHOBDPEMEHHO
C TEIpaBIHYeCKAME HCCIACNOBRHMAME oIpenesuHCh CHSIVOUHEEe KX
cBoficTBa: IMHAMWYECKAS BASKOCTE Hc + ODPeReNbEOe HANDAXCHEe C,
ra 7, , LAOTHOCTS /), , DpaRNMOHEE# cocTAB TBEDANX BRIDYEHME.

OKCIIE DAMEHT HCCHEeNOBAHEA HA POTAIMOHHOM BECKOZHMETDE
HDOKAa3ank, Y70 B aganasoHe or 91 mo 99 ¥ HaGmnaeTcs HEeCKOMBKO
HMHTEDBAJIOB BAAXHOCTH C KAYECTBEHHO DASVIMYHHME CBOHCTBAME CTOKOB:
or SI no 94 % — HABO3HHE CTORE THKCOTDOIEH ¥ OGIAQNA0T Ipex ¢
HaUpAXSHASM CJBATA 7o ; or 94 50 96 # — THRCOTDONHOCTS COX-
pamseTcd, a 7, MaNo M He BIASET HA NpOIECC TEYEHHA; CBHIE
96 ¥ ~ HABO3HHE CTOKH — HTO HLOTOHOBCKAS EMIKOCTEH BHCOKOH BA3-
KOCTH.

OdpadoTka ONETHHX NAHHHX NOKASANA, YTO BASKOCTH XHBOTHOBOI-
YEeCKEX CTOKOB MOXHO ONpeXexaTh IO gopmyre N

e = 7,[/+2,5(C+/0m)] o CT)

TE® /15 — EEHAMWYGCKAA BASKOCTh BOmH, Ia/c; C - comepmasmme cyxoro
BemecTsa, %; A - rooffunment, sapAcAmER OT BEEA XEBOTHHX X ‘
PaIOHA KODMICHHEHA,

Jna XpyIHOIO POraToro CKOTa A =0,70,73, mua ceumet
2 =0,65-0,7. Boxnmwe SHaveHHEA /2 BHOHDaLTCA NpH Ipeodia~
JaHEE B DalMOHe KOHLEHTDATOB, MEHEMEEe — IMIEBHX OTXONOB, OBOU-
HHX B DACTHTENHHHX KOMIOHEHTOB.

Iipa paaxzocTs Gonee B £ (C <2 %)

foi= s (1% 2,5C) . (2)

B radn.l npuseieHs HeROTOpDHE (QEIEKO-MeXaHEYeCKEe cpoficTBa
CTOXOB.
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Tadmma 1

UomerneHme 3HAYCHHE NUPENeJEHOIO — HAUDARCHMA
CIBATA M IMIOTHOCTH IpA DA3CaBJCHMM CTOKOB

Croxy

Ban CaoitcTBa BuaxsocTh, %

ST %2 9 94 %6506 %

KeC Ts o BB I50 1 B8yB 82810~ quw
pe xe/u’ 1026 1021 1019 10I5 I0I2 I0I0 1008 1005

Cesuocroxa T, , Ha 8,0 3,2 1,6 0,4 - - - -
Peoxc/u® 1038 1034 1030 1026 1021 I0I7 I0I3 1008

Vccnenosannd NMOTEPs HANOpa IpH TEUCHHH CTOKOB NOKAa3aM,
yro mpg W >98 ¢ omm muenTaymn Boze, mpr W < 98 % ompene-
JFOTCA BHNEYKASAHHEME cBo#cTamu crtokos (Tadi.l), He sapECAT
or Marepsana TpyS [ I ] & MoryT ompenennThcs No #sBecTHOR dorsyxe
Japcu-Bel#icaxa

2

he (A5 + r)%' : (3)

KoofipAneHT TANDABJANIECROrO TpeHEs 4  OpE TEYEHEN CTOKOB
B JIEMHHADHOM DeXEMe ONpeNeasieTcs mo Qopuyre

A, = 64/Re” . (4)

Bmanasmemnocuorﬁno%%
To

Re BI/[Vch + GPC'W] 5 (5)
Korna W = 94 %

Re"- /?e-V-d-pc/r[c
[lepexofi OT JAMEHADHOTO DEXWM2 K TYDCYJEHTHOMY UDORCXONET

mpr  Re = 2500-3000, xoofjerwesT TPEHES WpERENHCTCH IO SABE—
CHMOCTH

Airim s gl iansinte)
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Ina cpmrooroxoe A = I,I-I,I5, a KpymHOTO pOraroro
€=2

K= 1 T

rne  C -~ cozepzaume Cyxoro BemecTsa, %.
Ilpz Tevenum croros KPC B pasBETOM TYDPOyJEHTHOM DexiMe Hal- .
JRIASTCSA AHOMAJNA IOTEDS HANODA, T.6. OHE CTEHOBATCA MEHBNE, YoM
norepa Banopa umcroft Boms (pic,2). AHOMATEA NOTEPh HANODA HAG-
JONAeTCH B IpX TEYSHHN CTOKOB B &DMATYDe, CYXEHHEAX M T.X. (MecT-
mue conporisyenma) [, < Y. B pacuerax ciexyeT 6pars EX
ONMHAKOBKME, 4TO XOTA M NAeT SABHNEHHHE SHAYEHEA NOTEPh HANODA,

ONHAKO TMOSBOUNET KOMIEHCHDOBATH HeyITeHHHEe MECTHHO CONDOTHBICHEA
(cpapise mWBH, WArECH, BMATHEH K T.4.).

?

10 i

/
8 ‘ L

0 ] 2 J V m/c

Puc.2. [otepk wazopa ipx
GTOKOB B aImMEEKeEc mde? :%o'”-“f

BOJIA; Th CTOROB 57
RIAXHOCTH CTOROB 94

Ha OCHOBAHME IAIPABTEYECKEX XCCHACNOBaHAR, a Taime AarporTex—
HEYECKEX ¥ MEeJHOPATEBHEX TpedoBammil, COIMACHO ROTODHM HOIME B
BereTanuoEHHl NepHOX CAexyeT NIPOBONETH CMECHED CTOKOB ¢ BOjoft
RIAKHOCTHED He Memee 98 %, napameTps TpYGOUDPOBONOB OPOCHTENHEHOMR
ceTH, NOMUeBANEHNX MamEE E ycrpofiers, rme Teuer cmecs O, me—
OGXOJEMO PACCHATHBATH IO METONMKAM, UDIMOHIEMEM B OOHYHEX ODOCH-
TEJBHHX CHCTeMaX. HeolXOHEMO TONEKO COGMIATE YCJIOBHE HeSamIeHES
TPy0 % BHOEDP4TH HX NEaMETDH COIMIACHO Tadi.z2,
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Tadmma 2

. Kpmrgueckse cxopoctk  Vip npm Tevensm
EIBOTHOBOXYECKEX CTOKOB, M/C

Bal CTOKOB _JESNeTDE TPYC, MM
190 200 250 300 350 400 500
KPC 0,660, 71 0,7 0,82 0,86 0,90 0,95
Cagnocroxz 0,87 0,96 I,05 1,12 1,17 1,21 1,30

TwpasigyecrEe [APAMETDH TPYOONPOBONOB, TOMAMMX CTORH
OT HaRONATENd K ySJy CMEmHMBAHEA, DACCUMTHBADTCH NO NDABEeNCHHHM
fopuyaam (3),(4),(6) mpe ECOOIPBOBAHME NAHHHX TAGK.2 H COCIMNeHEE
CAeyuero TpeCOBAHES: NOTPEGHOCTH PACTEHMIl B INTATENLHWX BemecT-
BaX PasJIEYHA B ONpeJcJeHHHE CPORE BEIeTAlHOHHOIO NEepHoia; a No-
Jia4a CTOKOB Oc K Y3Jy CMEeIMBEHMA €CTH BEJHMUMHA NePEeMeHHAS,
EYDazRaeMan 4Yepes CTeNeHh HX pasianlieHEd B CMEeCH

{ = Qo Q.

Crenens pasCaBieHEs XONEGNETCS B ONpENCJeHHOM HHTEpDBane

rmin <f' < fmax
llosroMy . Tpzz BHOOPE JMaMETPA TPYCONDOBONA SHAYEHEE €TI0
JOJEHO YROBNETBOPATH SABECHMOCTH

Ve 'Jc ’/’c'?‘cp
d < 0.2\/ ’ (7
4o ”'VHP'Mcp'fma: )

rne V. - ronoeolt muxox mumxof PpAKE CTOKOB, M°; Jc . = CO-
IePRAHEe INTATeNEHOTO SJeMSHT&, %; /= INIOTHOCTE: CTOROB,
RT/M%; @~ THEpOMONYIs, #°/(cera); M, - napamerp, yum-
THBaOWH ECHONESOB&HME NNTATENLHHX BemecTB B cesoodopore, Xr/ra

1= B.”
i
Mep = czl s
n
e B; =~ BHHOC NETATEJHEHOTO SJEMEHTA YDOXAEM KYJLTYDH,
xr/ra; N,, N - ROSQDAIMEHTH HCUOML30BAHEA H NOTephH NETa-

TEJLHOI'O SJEMEeHTAa; My =JIomd WIoman® KyJsTypH B ceBoodopore;
N - umcxo noxet B cesoodopore.
Hmmmmnrwmmmmmwmarwpmzm

smomvarsEOfl crenens pasdanzenmsa, morma Q.= XM, [ldayvenmse
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H& OCHOBE IEIpAaBJIRYECKMX 3aBgcuMocTell nmapameTps TPyCONDOBOJOB
CHelIyeT yTOUHHATH TEXHEKO-OKOHOMEYSCHKEM pacueToM. Ilpx aTOM
BaRT Bpesmi pacdoTH TPYOONpoBOjAa, NONAKNEI0 CTORMA, CTOMMOCTL ‘
HEX CTaHIE! B ySJOB CMENEBAHAA, KOTOpas MoxeT nocTErars 20-30 §
CTOMMOCTE Becell CHCTeMH.

PacyeTHHe 38BHCHMOCTH VIR ONpEJEJIeHES ONTHMAIEHOIO

TpyGONpOBONA MONYYeHN DemeHNes YDABHEHNS NpABeNeHEMX sarpar | 3,
N=K(Ey*R)*K(Er+R )+ Ssn , (8)

rne A, K7= COOTBETCTBEHED CTOMMOCTH HACOCHOR CTEHIEH C Y3JOM
CMEWEBEHEA ¥ TOYGONDOBOMA, 37 = TONOBAS CTOEMOCTE SJEKTPOOHED=
rae; £, Ry, E,, R, ~— HopuarTaBHNe KOSDHMINGHTH SROEOMIIECKOH
sfexTEBEOCTE RanpnomeHslt ¥ OTWMCHeHEE HA RANATATHHHR N Texymmi
DEMOHTH . 7
Ipuass, Ky = Ao +AH, S = LEN a/(,-b,+0~dmp
Ao, A, 6,,6,0¢ = RODEDUIMEHTH, SEBHCANEE OT 30HH CTDOHTENECTBA
H MaTeDAAIA TDYG, ONpene’spTCA No rpedumxam A = f(N)u K= f(d) [ 4
N,T - womgmocTs X Bpems pacOTH HACOCHON CTaHIM; ;

N=Q.-H, /102

He = He*Hg* yis "
£ A s e e i 1 e
yIeJsHHe NOTEDH SHEPIEE HA TEADABINYECKOe TpeHEe; - € ,4,/mn -
roSPhEIEEHTH X NOKASATEJH CTENeHH, ompeleisieMue #3 SaBECEMocTel
Te4YeHHEs CTOROB B Tpylax.

B pesyaprare ECCIeNOBAHMA ypaBHeEEA (8) Ha mEHmMyM QyHK-
mae /] no mmameTpy TPyOONpPOBOZA NOJYYEHA SABHCHMOCTH VA Ol
PeRCHCHNA ONTEMANLHOIO JEamMeTpa TPYOOIpOBONE C YyYeTOM CTOEMOCTH
nacocnoactemmlnyamnomu’mm

I ped
© s i el Pl (9)
3 m-P’ A(Ey + Ry) 3
A & R J;
10° 6-1-¢ '
p =

% 7(E;*Ry)

Tae 305 - odoOmeHEnft sxOROMERECKE HAxTOD.
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CiexyeT OTMETATH, YTO J,; GHANOIWYCH NDHHATOMY B BOXO-
CHAGREHAM TOHATEN SKOHOMEUSCKOTO faxropa ¥ OTIMYASTCH OT NOCHAeH-
HErO NOMONHETENEHEME NADAMOTDAME, YUMTHBAKUEME BIASHEE CTOMMOCTH
HACOCHOM CTAHIIMHM M y3Ja CMeNMMBaHRA.

Ha OCHOB&HHN BHEEK3NIOXEHHOI'O MOXHO CHEJAATH BHBOX, YTO IEl-
PABIIYECKEE DPACYETH TPYOCONPOBONOE OPOCETENBHHX CHCTEM C ACIOIEL-
S0BAHEEM CTOKOB EMEDT OTJIMUATENBHNE OCOCEHHOCTE, OCYCJOBIEHHHE
cooliCTBaME CTOKOB, ATDOTEXHHUSCKAMH H MEJHODETHBHHMI TDeCOBAHMAMA
X ODOWNEHWD CTOKAME, & TAKES HAJMIMEM HACOCHOR CTAHIME I TOHNa-
uE CTOKOB K Y3Jy CMENEBSHHS, KOTODAS HMEeT B TEUeHHEN Ioia HE3-

KyD ¥ NepeMeHHyn 3arpysKy.

COHCOK HCIOMBSOBEEHOR JETEpaTyDH

I. Bymuwes A.M, lMccorenopasme mponecca BHECOHHS XHIKOIO
HAaBO3& KPYNHOTO DPOTaroro CROTA B NOYBY AOXNCBANBHHME alMapaTaM:.
Asroped, BEC.,RaHu.TexXH.Hayk. - Bourorpan, I1975.

2. Eyxos A.M., m np. Kemaumsamas, A, 1969,

3. MeromEyeckse yRASAHMS N0 TEXHEKO-OKOHOMEYECKIM pacueTaM
3AKDHTHX OPOCHTEJBHEHX cucTe. M., I973.

4, Murpaxms A.A., Buccoumickmit A.K. BuHOOD ImameTpoB TpysOmpo-
PONOB IDA ONTHMESALMH 3AKPHTHX OPOCHTENBHHX CHCTEM. - Hayy.Tp.
EHMaTI, Komoamsia, 1978, mum,II, c.ISG-I99.

5. Mexamusamps REBOTHOBOZYECKEX depM. Hayq.rp./BCXM, Bou-
rorpax, 1972, T.Xl.

6. Opea AII. Deppomexamasanzs. M., Crpoftmspmar, 1974,

JIK 631.675.00I.2 H.B, JaeansIeHKo, RaHX, TeXH,BaykK,
H.B.Aryms,
B.T.BuxoB, KaHK.TeXH.HAYK
(BHIIO "Pajyra")

COBEPUEHCTBOBAHHE OIYEPATHBHOIO YIIPABINERWA
MEXAHM3HPCBAHHEMI HORMBAMA

B pacrofmee BpeMi HARSIY C NOBHMEHNeM TEXHNYSCKOIO YDOBHA
ODOCETENBHEX CECTEM CONEHEOS BEMMAENE YHGJAeTCH COBEPmMeHCTBOBAHED
dopu mHXeHEPHOR CayXOH SKCIWIyaTamEE. COSHATCA CHENEANM3NPOBAH-
HNE OPTaHE3AIfE, odecuevYrpaiie SKCIYATAID BpyTpExoadicTBenHOfl
YacTH MeymoparReEHX cEcrem (FII0 "lomms™, mexxozaficTBeHHEE O0HEIH-
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¢ DAl SRCIMYSTAUMOHHNX ¥ SKOHOMIYSCKNX noxasareleff pador
TeJEHO cECTeMH. B TO me Bpemd YPOBeHL YIpPABJSHMA IIOJIMBAMI,
Jrouplt CTENeHs COOTBETCTBEA IIOVIMBHOIO PEeXMMA JCJIOBHEAM KOHKDETH
TomAa, 0CTAeTCH eme HeNoCTATOTHHM. JT0 He NO3BOMReT INOIePKEBATE
ReoGxonemult BOMEER DexEM NOYBH HA OPONASMEX IOUAX HECMOTDA HA BiHe
COKyD CTEeNeHh TOTOBHOCTH NOJMBHOR TEXHERE H ODOCHTENHHOE ceTH, IO
IDEBOIET K HENOOGOPYy yPOXas ¥ HepaOHANBHOMY HCIONH3OBAHMD :
HOff TEXHHEN J BONHEX DPECypCOB.

Anaoms JIeATeNRHOCTH SKCIVIyaTAIMOHHOR CAyECH NOKASHBAeT, 9TO
HeBHCOKEH YPOBEHL YUPABIEHHT NOJMBAME OCYCJOBIMBACTCH IPERAE BCE=
o HemocTaTOuHO# mEpopMAIefl O MOYBEHHHX BIATO3ANACEX. OTO CBA3A=
HO B NEPEy® OuYepels C TPYAOEMKOCTHD BJATOMETDHH, IO3BONMmE! B yo-=
JOBEAX NPOMSBOACTBA H3MEPATH BAAXHOCTS IIOYBH IO KAXNOMYy IOV HE
Goxee I-2 pasa B MecHAl. (uenyeT Taxme YUETHBATE, YTO JUIH ONEDATHB=
HOI'0 YyNpABJEHMA NOUMBEMI, KpoMe SHaHM{ O TeRymX NOYBEHHHX BJAIO-
sanacax, HeodXOIMMO PacHOATAaTH INPOIHOSHEMM NAHHEME 00 M3MeHCHER
BJIGXHOCTH IOYBH B Oumxallie HeCROILKO CyTOK., C orTofft nesmsio ot
PENCHR 34JAYM ONECPATHBHOIO YUPABISHEA NOJMBAMK IeJecO00DasHo
IDIMEHATE DACYETHHEe MEeTOIH ONpeXeNeHEA BAAro3anacos, NOSBOIIONHE
B KOPOTKHE CPORHA M C MUHEMAJGHEME SaTpATAMH DAcUONAraTh HeOGXONH-
MEDE  NAHHEN .

B ClA, TP m npyT#X CTPEHAX COSJAHH MHEHODMAIROHHO-COBETyDuHES
CHYRCH, KOTOpHE OJecneumBanT 3eMIeNnoNsa3cparelefl pexroMeETAIRLAME
O CPOKaX K HOPMAX TONEBAR Ha Gimmxafime 5-14 cyrox [I, 2]. U~
HARO HCHONH30BSHHEe OINTA 3apyCexHHX CJyx0 B CCCP B YHCTOM BANE 3aT-
PYZHETEJNEHEO M3-3a DA3JHuEil B OPraHN3aIOHHON CTDPYRTYpe BeNeHm:T
CeJILCROIO Xxo3salicTsa,

YrpHUVITUM coBMecTHO ¢ FHCTATYTOM NOYBEHHOTO ILIONOPONER
(r.Momxen, ITP) MpOBOXET padoTH WO amamTaEM paspadoramsoff B ITP
yxOH HCC~I NpAMeHMTeNLHO K YCJOBAAM JIECOCTENHOR SOHH YKpaMHH [3
OdpadoTia HEDODMAIDN! B PAsSpacOTRA PeROMEHzAmE! O IPOrHOSHEX NONEBAEX
BHIOJNHADTCA B BHYNCJMTEJELHOM leHTpe r.Kuesa 2 pasa B Hejem, cm-
0a TaKor'0 THUA NDEJIHASHAYEHA I KDYNHKX OPOCHTEJBHHHX CHCTEM C
CUHSKIM PAcTONOXSHEeM BHYNCIMTENLHHX IEHTPOR ¥ XOpOmO HATAREHHHME
RAHAJAMI TIepeliavus HHDOPMArjI,

B orzEwEe OT PACCMOTDEHHEX BHEE NHDPODMAINIOHHO-COBETYRUEX CJIy=G,
B yonoBRAX MaEX (o 30 THC.TA) JORANBHEX OPOCHTENLHEX CHCTEM M
YAANEHHOCTH OpPOBaeMuX MACCHBOB JPyT OT JIyTa # OT IOPONOB, HMED-
IpLX BHYECHMTONbHHEe HEeHTDH, [ea«COoOo0paASHO COSHABATH B COCTABe CIyxs
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SECILIyaATAIMR OPOCHTeNBHHX cHcTeM (xossilcts-Bomonmomssoparenel mim
CIOIEANESEPOBAHHNX SKCIAYATANKOHHNY OPPAHMSAUES) CIyRJY ONepaTED-
HOT'O yupapgeHns mommnasm (OVID).

Cryxéa TaKOTO THIA NOSBOJHET IPOBOIMTE 'EOPPEKTHPOBKY NOVHBHEX
pexmoe ¢ Manofft (I cyT ) HepHOAEYHOCTED A yYeTa MEHADWEXCA NOTOk-
HHX ¥ OpraHNsSalfOHHO-XO3ARCTBEHHNX YCJOBHHE, YTO NOBHMAST ONEPATHB-
HOCTE YUPasiIeHMA IOJHBAME,

[Ip# oNpereNeHAR NapameTPOB NpeniaraeMoll Hamm cayxcx OVI B oc-
HOBY HOJIOXSH MDRHUAT MAKCHMAIEHOR e COBMECTEMOCTE C CymecTBymuel
cacremolft ynpamrenms (4| . B noxpasmeneHmsx cymecTsymell COyECHE 3R-
CLNyaTangy IOUOJHATEJBHO BBOJETCA DAX QyHKIEE, CBASAHEHX C oldecue-
JeHEeM COOpa A NIepeNavl MBHODMALEE, HeoUXONAMO# Iii omeparTasHOIo
JUpaBIeEEA NoumBaMu, [eHTPANEHEM 3BEHOM TeXHONOrgYeckoit coymou VI
ABNASTCH OTHEJ TEeXHONOIHYECKOro odecmeveHms opomenma (TOOp), koro-
pHE cospaercs HA Gase mMerumeidcA B SKCIUYATAIXOHHHX OpIaHMsalsix
BAATOMOTDHEYECKRON CXyxOn myw eff amamormvHoff, B ormese TOOp xoHmesT-
DEDYeTCHA BCA HeOCXOmmMas =#hopManisa, o0pacarTHBaeTCA B COOTBETCTREH
¢ paspaloTaNHEME ANIODETMAME X NONTOTARINBADTCH YIODABIARAME
pewenEs (pEc.I). CTpyRTYprO-DyEKUEOHAMBHAS CXOM2 ONSDATERHOTO yUpaB-—
JIGHNA DONNBAME SBRIACTCH SEMKHYTO# C HECROJLKUME KOHTypaMm EEpopMa--
IMoEEHX CBAselt (pic .2).

Céop mocTosHHOU E ome- COop % CUEeHEA HODMATHB-
& pargmoﬁ HHDOPMAITHE no-ngupanowon mggmmnl

ABBJM3 ¥ KOHTDOIbL IOC- Pacyer OnopeTHBHNX

TYINReHEd HHOOPMaImE ~g [IAHOB OOJMEA

I

Py OnepaTREENE KOHOY.IbTAIMK [IprEATREe pemerMil ¥ Iepeja-
SKCIAYATAIROHEOI'0 nepcom.+—'m ONePATEBHNX [ARHOB OO-
:

ABBINS BHOCHEGHWA Omepa- Hoxroroers mmbo o
] THEERX NIAHOB NOXMBA e BHOONHOHNK mnm

Prc.I. PyHxiMONANBHAS CTPYRTYDa orhema TOOp
I53



-98 OHHEOL000

VEHOMOQ0 BWHORONOBPO OJONOORWIONOHXeE Fewsg &1

 BWEIOROYEOR ~ — — ‘WEEMO ONHHOMTGWJORHE — ——0 ‘qurom
SOHEHLBdOMION — 09 )y ‘REROU JIOOHXENY HBHINOALHOX
rpwegnron EuHerwednd oJcHedledsnO BWOXO FeRIIeHOMDMAG-oHdLInAdio

ity ~z-0mg

anTaaa :
e e i e e R F T e 5

arend ofHe
pornogedI0-OHEHLBWIOR
gaHeNO ® doon
1
cugriedano gorohoed xmmamyedewo | pemerHenoxed
S suHeYeqod]] exLopedesd

oed mmamaced
Evoﬂmm.woo 0 vEmendodRY

wreuisrdnodenodas

ENRAETOg0dn O SEHBEOOBINIO)

—_— —— — —— — —

aleisn oo

L

soxArosenodrmr
nnwﬁ&oﬁuwumo: dooo
]

751 (0) iga )

om0OhEL BNErN-OHIodmd]]
exon
SON Oﬂ@“ og ————
M 439900

I54



’ PparMeHTH TEXHONOTHYECKOR cayxOu OVII oTpadaTHsaymCh B Teue—
HEe pPANA JeT B NPMPONHO-XOSANCTBEeHHHX YCJOBEAX Boarorpaackoro 3a-
Bonxei (B HEwomaescxom PIIO "Momme"™ B OTHEJNEHHHX X03AHCTBAX-BONO-
NOIH30BATENIX) . QYHIIMOHNPOBAHNE CJYXCH NOSBOMAJO OITEMESEPOBATSH
IOVHBHOR DeXMM HA CEJHCKOXO3AHRCTBEHHHX NONAEX, 3& CYeT 3TOTO MOBH-
CANACh Ha 4-9 % ypoxallHOCTS KyJBTYD 3€PHOXODMOBOTO CEBOOSOpOTa,
donee PAIEOHAIEHO HCIONBL30BANACH OPOCETEJNBHAR BONS. JASNBHAHA KO-
Homrqeckan sffexmusEOCTH cocrammaia or IS5 mo 30 pyd./ra.

B pesyasrare mccaenopaumit i OMITHO-ITPORIBONCTBEHHOH ITpOBepI
OnpeNesicHH OPraHM3aIfOHHAA CTPYKTYpa ¥ cocras ornexa TOOp, [pa
omay® obcayxmBaEma o7 I0 1o 30 THC.Ia OTHEN COCTOMT H3 TDeX
nofppasgesieHE (Ipym) - Ipymni ONEpATEBHONO ILIAHMDOBAHEA NOJMEOB
(QOI) B cocraBe MHEXEHEPA~IMPOTEXHAKA, AIDOMETEOPOJNOTE ¥ TEXENKOB-~
oneparopos (Bcero 3-4 wex,); TPy MATEMATHIECKOTO OGSCHeveHE:d
B COCTaBE HHXEHEpa H TeXHEROB-oneparopoB JBM (Bcero 2-3 vweu.),
NOIBe HHO-MEeJMOPATABHON JadopaTopl B COCTABE NOUBOBENA M TeXHH-

koB (Beero 3-6 wex.). Crpyxrypa oTfesa ¥ ero I'DYINI MIMSHAETCH B 34BN~

CHMOCTE OT OCCHYXMBaeMOfl IiOmauE Opomaesmux SemeJn. IpE mwiomams oG-
CUYXEBAHEA O O THC.TA B COCTAB OTJENA BXONAT HHECHe D-T'HIpOTEXHEXK
B IBa TEeXHHmKa,

B nessx XpeHeHEA ¥ omepaTABHOfl OGPAGOTEE GOJHIOTO NOTOKE HH-
dopMAIEE [eJecoO0pasHO HCHOMB30BATH BHIHCIMTENLHER XOMILIEKC HA
Gase MEKpO-IiM (M-IS00 i apanor#vyHOro TEHA. B cocTas KOMILIEKCE

HEXOIAT: HHTEPUPeTHPYDu IpONeccop ¢ NOMKNYACMEM X HEMY KIABAMHNM

yerpolficTBOM, mMCILIe#, HAKOMNTEJH VA XDAaHEHHS WHPODMAIMH ¥ aXpanmT-

HO-iEPpOBOe mevarammee yeTpoficTBo. MExpo-3BM O9ROHOMIYECKH WeJeCo-
0CpasHO HCINOIBSOBATE HA OPOMASMHX MACCHBAX IUIONANED OT 5 o

30 Tue.Ta, UPE MeHhmeH IUIOmAIE MOXHO HCIOJB30BATH MUKDOIDPONECCODH
A SJEKTPOHHHE MEKDOKANGKYHTODH. [lapaiUiesEHO BHYRCIHTEIEHYD TeX-
HEKY MOXHO HCOONB3OBATH IJM DemEHMs 3alad IO YYeTy NpPOA3BOIMTEN b
HOCTH DOVMEHOR TeXHEKE, IUIAHKPOBAHHD DEMOHTOB CeJbCROXO3ANCTBEeHRHMX
MEIMH X MATePHATLHO-TEXHIYEeCKOro OCecnedeRmd, IPOTHOINPOBAHMD ypo-—
X288 CEJBCROXOIANCTBEHRLUX KYJBTYD X DENEHHD XPYyTHX YYeTHO-CTATHEC-
THYECKEX 3ania¥, T.e. B ACY CcesbCROXO3SHRCTBEHHOIO IIpeNIDREATEA,



YIK 63I1.67-52 A.A.Kacranos, MEHX,,

A.W.Bouxapepa, HEHX.
( BHVM=TTI)

[PYMEHEHVE MAKPO-JBM JUIA OIEPATHBHOIO YIIPABJNEHWA
PEEAMAMY TONMBOB

OnTavesanss NOANBHEX DPEXHMOB ~ ONHA HS CaMHX AKTYANBHEX
MpOGUIeM MEJINODAIIE .

[ipganeverEe 3JeKTPOHHO-DHIECAHTENHHON TEXHERE ILUI ECCJAGNO~
BEHNA DEXEMOB Opomermd Havanochk ¢ 1967 roxa B ClA (Omma cospasa
monens AGNET ), omsa ma 3a589 ROTOPOR ~ DXOHOMEA 9 '
raeckix pecypeos [1], a ¢ I977 rona cosjaEa B MEDORO IPAMEHA—
erca momnporpaswa WPPUIEAT. Ee ocHOEEOe EASHAYeENe - Ol-
TEMESAIEA BOHOTO DEXAMA TONSB H NPOrHO3a pexmos opomemms [ 2 ] .

B CCCP » macToAmee Bpemi HCIONHSYSTCHA ABTOMATHINPOBAHHAA
EHDOPMAIEOREO~COBTY A cacrema MCC~I, paspadoramsas B INP
(Moxredepr, 1973 v.) x B 1975 roay DepejaHHas JUMi SKCIULyaTaIjm®
YxpHiTaMy » Yxprampopomxosy. [Iporpamsoe odecnevesme HCC-I coc=
ranneno Ha fssuxe QOPTPAH nan OBM BOQM-6, odnem ero omomo 3,5
THC,oneparopos, C I976 roga MCC-I1 mcnoapsyercs raxse Ha Bopram—
YeCKOM ODONAeMOM MAacCCHBe, BHNIONHEHEEe DaCcvYeTOR MPOBOZETCH 2 pasa
8 Beneaw, CpASh LEHTPA CHYROH C IYEKXTAME ciopa MEDODMALER # XO-
agficTRaME OCYWeCTRAREeTCA IO TeaedoHy, a Ha YxpamHe - IO TeJxerpa-
fy. Horerumansunil sxoRomereeckEll affexT OT NPEMEHOHEA pPEROMEHNA-
mekt MCC-I cocrasmn B 1976-I1979 rr. 20-24 pyd. ma I ra[3].
YepHiNaMow pPaspadaTHBASTCA CHOTEMA BTOPOrC noxoseHms HOC-2,
BRIDYADNAR MONOMHMTENbHHE yHKIp.,

OcHOBHYM HENOCTATKOM NPEMOHOHES OCONBNEX ¥ cpemamx JBM jum
pPacYeTA DEXEMOB ODOWEHEA SABAAETCH OTCYTCTBEE ONEPATHBHOCTH
H3-32 CAOXKHOCTE OPI'aHN3AlMA HAJSXHO neifcTByrmef cHCTEMH CBASN
Ha OONBWOf TEepDHTODEE. JMEHLDEHEE IUIOHAHN, SAKpelLIeHHOM sa HH-
HOPMAIEORHO~BHIRCAATELHEM Kosuiexcor (MBK), NOSBONHT NpEMERATE
MEHE~ B MEXpO-OBM, OGMaiADEmNEe TAKEME NOCTOMHCTBAME, K&K OTHOCHE-
TeIBHO MEHBNAR CTOMMOCTD ¥ IPOCTOTAE OGCIYMABAHNS IDH SKCIUYATA-
I,

OcHosHuME QaxTopams, BANADNEME HE BEUD TEXHEYECKEX CPeNCTB,
ARIAOTCA: oOsem nawiTE (omeparsemoft m BHewwelf) ; RaNEYEe ZOCTATOU~ !
HO MOWHHX YCTDOHCTB BHBONA DOSYALTATOR B SuNue, MDMIONHOM JUIR
NSPeNSYE KCIONENTENAM; BOSMOXHOCTH PACHEDSHHA COCTABA BHIIONESAS—
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e dymaui (oped EEPODMAIIE OT NATYAKOB, HENOCDPEACTBEHHOE Y-
panyieENe OOBeKTaMK, nepenava mmpopsammy Ha IBM dJoslee BHCOXOTO
YPOBEHA) H IPOIPEMMHOTO OOECIIeuerHs.

Ipyrae QaxTOpH, TakMe KAX HANNYEE SAIHKOB IPOIDaMMHDOBAHNS
LHCOKOIO ypOBHS, CHCTpojellcTBME H TOYHOCTH  NPEJCTABJCHEA YHCEN
I FacTOAmee BpeMi He HBIFDTCA OUPEReNANMMME, TAK KAK BCE BHIYCKAS-
Mi¢ MEHH - ® MEKpO-GBM yZOBIETBODADT NOCTaBJEHHEM TPeCOBAHMAM,

¥z umcaa MPORSBOMMMEX CEPRIHO 9BM e padoTH B cocrase
VBK MOIyT OHTH DEKOMEHNOBaHNH MEKPO-OBM CM-IS00 @ mporpasmsoympas—
/fieMasl DNeKTDOHHAA KIABMUNAA BHIMCJNTENbHAA MammHa (IIOKBM) "Mck-
pa-226", Ode 5TH MamMHN @MEDT HECKOUBKO Momhaxaimi, B MEmMars-
X xomparypamax (CM I803,0I & "Mcxpa-226" mcnoaseHme 5) TexHA-

\CCEEE CPeNcTBa BRINYapT npoueccop, macmiell, anpasgrHo-impposoe
levaranmee yCTPORCTBO £ HAKONATENs HA KACCETHON MArHATHOH JeHTe

UK Ha IECKOM IECKe.

CpezcTsBa NPOrpaMMEpOBEHEA NOSBOMHKNT OCYNMECTRIATH IPOIDAMME-
pOBaHAe HA S3HKE BHCOKOTO ypoBEA Tina BIMCUK, MaxcaMasane RoH-
parypanss (CM I803.03 ¢ "Mexpa-226" scnosseHEs 3 ¥ 6) NO3BOIADT
0y COBIATE COOp MEDODMANEN OT PARNNYHHX NATYHROB, YIDABJCHHE

NWHATENBHEME ycrpolicTsamn # cpsAan ¢ 3BM TEma CM sum EC,
. HaspaEmue MEKpO-OBM SKOHOMEUECKE [ENeCOOCDAsSHO HCIONHIOBATE
i OpouZeNEX MaccEBax momaunsp or S no 30 THC.Tra.

13--3a OTCYTCTBEA ynoMasyTHx pume JBM OoTpadoTRA ANNOpATMA,
D 46/ HES CTPYETYDH EXOJNHHX ¥ BHXONHHKeNAHHHX ¥ OINTHAA
SKCILT) L 'auEA NPOBONMNECHE Ha mMenmefica B pacuopAXeHUM aBTOPOB
JBM "Hespm-3", KOTODAA TAKEC MOEeT HAMNTH OI'DAHNYCHHOE NIPHMEHEHNE.

HopMarTPEEEM TOKYMEHTOM JUUI CO3JaHEA HacToameldl paspadoTRE
TOCAYEIUE MATEDHANH E NDOGRTY DYKOBONCTBA [0 ODIrAHESAIINE CHyXOH
'GXHOXOTEYOCKOro ofecuevesss opomesmsa, ommoll ms dymxmpuil xoropolt
JBMASTCA ONTAME3ANAA NOMEPHHX DEXEMOB.

lipe;moNaraeTca, YTO CHCTEMA ABTOMATEIEDOBAHHOIO YIDABNCHEA
UTIEPATHEHEM [UIAHEDOBAHEEM RCIUyATANEOHHEX DPEXHMOB OpOmeHHS
CENBCROXOSARCTBEHHNX KyAs1yp BaliieT UpEMEHCHHE B CECTeMe
FHECHEeDHOR CJHYXOH DECIUyRTAIEE BHYTDEXO3AMCTBEHHHX OPOCHTENBHEHX
cecrem (PO "Moyms", CoNSCEIEXOSTEXHEKA, KOMXO3H, COEXO3H) X
OPIaEE30BHBAETCH DapaISIhHO C HX Jacmervyepckoll cayxcofi.

LU npoerTHpyeMoff cEoTeM:d HEOGXONEM HENPeDHRHME B TOYSHEE
5CEI'0 OPOCHATENBHOIO nepmoja ouneparssaufi pacvyer. OCHOBHEM NOX&sSa-
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TeJeM, C NOMOWHD ROTOPOIO OCYWECTBAAETCH IIAHWPOBAHMS® MOJIBOB,
ABJIAETCA BIAXHOCTE: NOYBH, B mmeopoclmooesonanm-
PASTCHA CTAPTOBad BASKHOCTH, & MOCJSNYDUHEe ee HSMCHeHNA YCTAaHAR)
DTCA DACYETHHM IyTesm. Bo3momua clenyomas RIACCEPERANMA NAHHMX.

Odmas mebopmanan, [epsas ee wacT: - mocrosHHas, OHA NOCTYNAS:
B HEHTD NO pacvyeTy Nepen BaYAloM BereTaly OJ#H pas B TON. 310
mecTh TAGNNI| 3RUAHHONO OCpasna, BRMYAKUHE: MOAVAN HCIADASMOCTH
HO MAaHHEM "cBoell" MeTeOCTAHIE HA BECH BETCTAIMOHHHHN NEpEON, Cy=
TOVHYD HCHADAEMOCTE BA I'OX OXMNAHEA, SHAYEHAA MEKDOKJNEMATHYSCKEX
Wmmummamdwmdsom.‘
SHAYSHHT ORONOTfYOCKEX XOWDMIMEHTOR P SABHCHMOCTE OT CYMMH TeMIe-
DaTyp H CJOA AKTHBHOT'O BIATOOCMEHA B IIOYBE Uepes NECATHTHEERE OF
Havajla BEeTeTalEE U BCEI'0 DANA BOSNEMHBAGNMHX KyILTYD HA NAHHOM
CeBOOCOpOTe, NPEINIOZATESMHE S&TDATH BONH HA HCIADEHHe ¥ CHOC BIATE
Opd NOENeBAHEA B SABHCHMOCTE OT CYTOYHON HCIADASMOCTH ¥ C yIeToM
CRODOCTHE BeTpa2, SHAYSHES XOS{PEIESHTa KOPPERTEDOBKHE, YYRTHBANMEIO
CBASS CYMMEDHOI'O HCIADEHHES M IPOAOMXHTENHHOCTH CDOKA HODeXoxa
BIATO3ANACOB Yepes Xpargueckail ypoBeHs.

Bropas wacts oSmeft ERpOpMAanEE - ONSpATABHAS, DTO EXOIHERHRS
MOTOOJRHENG HA DACTETHRH NmepHOX: TeMnepaTypa B JeHs pacuera,
CEOPOCTSH BETp2, OTHOCHTENEHAA BIAXHOCTS BOSIYXA, OCANKE, & TAKES
OpOTHO3 Temmepartyp Ha 5 nmefl ememmenno m Ha I0 mmeft no memTanam
RAxXNoro MecsAua. [pE OTCYTCTRIN NPOIHOSA TEMISPATYD pacyer :
CA 10 NONONHETENEHO# MEeTOINKe — C HCNONL30BAHHEM CYTOYHOR Fema-
PAGMOCTH HA TON ORMIAHMA. : :

Epowe odmeft, mCmoxsayerca HEDODMAIEN N0 EARNOMY DOXD, COCTO-
Aman g3 Tpex wacreft.

OepBad 9a0Th — NOCTOAHEAT HEPODMAINNT. DT0 ILIONMANS NONXEHOTO
YVHACTEA, KOJl BOSNENHBASMOR KyABTYDH, JATA HAYANA BereTAIlNN, Iapa~
MeTDH - SAKDEIIeHHOH Sa YYACTROM NONEBHOR TexHWxka, Kosdfummems CHE-
ZSHNA PPOSHOEEO-JomycTmMofl NOMEBHON HOPMH, ROSGDEIMERT HCIONBIO-
BAHI T'PYHTOBHX BOJ B S&BHCAMOCTH OT TVIYOHHH KODHEBOR cmeTes: X
TAYCRHEH SaNePaHNs I'PYHTOBEX BOX, ATPOTEIDONOINYECENE IAHHES YYacT=
KoB. [lepevNCNeHENE NAHENE CBENCHH B TDH TACANIH, KOTODHE SATIONHN-
DICH OTHENBHO 10 KAXNOMY IOJm,

Bropasi gacTs EHPODMEINEN - ONEPETHBINE JANENS: IAYONHA Sawe—
PaHEs TPYHTOBHX BOJ X NONEBHAA HODMA ~ NORGSEHNS BOJOMeDA., 9ra
EHpODMAIES BBOJETCH B NpONecce pemexmy 52 SBM (padora oprammsons—
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Ha B J@ENOrOBOM pexmMe).

TpeTha 4acTh - "EHpopMalEd COCTOSHEA". JT0 NaHHHE, KOTODHE
OT HaYANa BEreTalME EOPPERTHPYDTCH MANMHHEM DacIeToM: BIArO3alA-
CH B PAcYeTHOM CJIO@ NOYBH, IV[yOEHA KODHEBOH# CHCTEMH  BOSIEJHBa—
emofl KyJBTYyDH, CyMMa TEMIEDaTyD, CYTOYHAS HCHADSEMOCTH 3a& IpeiH-—
myure I0 cyror. "HabopMan®a cOoCTOSHHA" exXeTHEBHO BHBOIHETCH HA p
paemngil HOCHTENH, YTOOH H& caexymmuil JeHL yUacTBOBAThH B pacyere.
3TOT MACCHB MOXHO IPOIDEMMHO RODPEKTHDPOBATE HA OCHOBE KOHTDOMBHHX
SaMepopR BAAXKHOCTH  NIOUBH B TeYeHEe BCEIO BEIeTAUROHHOrO NEeDHO-
za.

Ipenaraesult naxeT IPOIrPaMM MPOBOXET OCPAGOTRY NEPEeuHCIEH-
THX JARHHX B cJexymmes unopanke. Chnavaia exexHemswi#t pacyeT, B pe=-
SYABTATE EKOTODPOTO IO KAXZOMY NOIHBHOMY YYACTKY BHINCHANTCS TEKy-—
g€ BEATOSANACH B TOYBe, KPUTHYECKMe SANACH BJIArH, BOIONOTPEeCHe-
Ede 34 PacYeTHEN NepHo] ¥ NONMEHAA HODMA HETTO BO BpeMs NOJHBA -
EOPPeRTEPyeYCH "FHOODMAIMA COCTOSHEA". JaTeM NPOBOMATCH NATIGHEB-
it croub3AmEl NPOr=EO3EuE pacieT, B ROTOPOM PACCYNTHBAOTCA BONO-
norpednesne 8&8 pacyeTHH# NEepHON, BO3MORHAA IATA K IIDOIOIIKH-
TEALHOCTE TOJMBA, & TAKme NoaEBHAA HopMa. [0 neHTanaM Kaxnoro
VECAIlA IPOBOIATCH ecaTiymersuit NMpOrEo3EMi pacvyeT (¢ mepexpHETHEM).
BuUXONHHO PeSyNLTATH — [0 TeM Xe NOKa3aTeNdAM, Y0 H B NATANHEBHOM
pacuere.

Ilevars peSyJbTATOB NPOBOUMTCA LOCHE TOIO, XKaK IPOBBJEH NOJHEE
pacuer 1o BceM nousM (onEoppemenmuft pacver i SBM "Hampr-3" or-
panmger g0 IO mome#f). Pacuer omHOrO nous BMecTe € Jarpyskoff xaH-
EHX ¥ NeYaTHO PesyAsTaTos saxuMaeT B cpejpdeM I, 5-2 mme. Curenosa~
TENBHO, ¢ nomowsn omuoft SBM MOXEHO exe]HeBHO NPOCUETHBATEH JIO
200 nozeit, [ipEMep pacuera NpPEeJCTaBNEE HA pHC.I.

[lpoBepra aaropaTMa dHEA UpObENeHa Ha XOosdlicTBax Boirorpancro-
10 saBouxBd - CoExos "Me.woparcp” g OIX "Poccma" BHIOSa Huxouna-
escroro paftona. IIpOHSBONCTREHEAH (POBEPKA NPOIDAMME NPOBOMLIACH

IpEBENIET K CEEXEHND TPYIOSATDaT, YBEJNYeHHD YPORallHOCTE opomae-—
MEX CeJHCROXOSANCTREHHNX KyJasryp Ha 5-I0 £, yBeANYeHAD IOXOBOIO
SEOHOMEYECKOTO sffexTa HA SePHOKODMOBHX CEBOOCOPOTAEX B pasMepe
Mm-/mo
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HOATA PACUETA:
YHCRO 14
KECHIL 6
TENMEPATYPA 21,5
CKOPUCTL BETPA 2,3
OTHOCKT. BAAXHOCTL 57
OCAKK 0
NPOTHO3 TEMIEPATYP:HA 5 M
HA 10 OH 19,5

20

[OJIE N 1
H(r) 4
[NUIMBHASL HOPMA 0

MIUIE N 2

H(T) 4

NOIMBHAA HOSuA 0
{IQUE N 100

EXEJHEBHUA PACYET

OOIE N 3
H(r) 5
NMBHAA HOPMA ©

NQIE N 4
H(r) 4,5
(IVIMBHAR HOPMA 0

1 HOMEP |BAAMGSANACH| KPMDIYECKME |BOAONOTPES-
QA BAINACH BNATM |  ABEME | HOPMA HT
o ¥ P o
1 +178,3 +170,9 vh,4 +0,0
2 +283.0 +231.5 +3'8 +0’0
3 +225.8 +206 .9 +207 +0.0
4 +261.5 +235.8 +3.8 +0.0
(5 THPHEBHMR TLPOPHO3
HONEP| BONOTOT- | MOAMBHAR | AATA |[LPOAQAMN TEABHOCTS
NOAA | PEBARHME | HoPMA  |DONMBA HONHBA
M i JHER
1 +21,3 U e LW +,1
2 +2302
3 *16.4
: +23'2 +58,6 15 6 +4,2

RECATWHEBHHR NPOrHOS

HOMEP| BONOHOT- | NMOIMMBHAS | HATA |NPOAQAEM TEXRHOCTL
NMAIR | PERAEHME HOPMA NOAHBA MOAKBA
[ MM JHEA
1 +53,) +59,6 15 6 +6.1
2 +45,3
3 +32,0 +57,2 21 6 +4,1
4 +45,3 +58,6 15 6 +4,2

Puc.I. [pmwep pacuwera
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CIHCOK MCIONL3OBAHHON JMTepaTypH

g Jmp(emenrarion and acceplance of The nym’f

izrigalion scheduling: model & armers
R L Al A P O 0 i

2. Jrvigalion sclicdu{«‘ng-rechno{ogy Transier program
using Agnel computer sustém and othet
tools. ASAE &8 CSAE , 1979 .

3. Ocramux B.Il, .a Jp. ABTOMaTH3EPOBAHHAS MHOOPMALMOHHO—-CO-
BeTyOUlasA CHCTEeMa ONepaTHBHOrO ILIAHAPOBaHAA OpOmWeHMd. - IMIpoTex-—
HAKA B meJmopaumsa, M., IS8I, Jk 3.

YIK 63I.67-52 A.D.AGpamoB, KaHJ.9KOH.HaVK,
A M.Ko3JIoB, RaHX,TeXH.HayX,
H.B.llax, rann.c.-X.HaYK,

H.A,lyxaHuH, HHX.
(BHAR=TII)

K BOIIPOCY CPABHEHWA CHCTEM TI'WIPOTEJIEVIIPABIEHIA
OPOUIEHVEM

Onnoff #3 OCHOBHHX Sayad HAYYHO-TEXHEYECKOIO Iporpecca B OGMACTE
OpOmeHEA SBJIAETCA CO3JAaHHe TEXHHYECKHA COBEPUCHHHX OPOCHTENBHHX CHC-
TEeM C MAKCHMATBLHOY CTEeNeHRD MeXaH#3al@d # aBTOMATHSAlMM ITpolecca
NOJXBA, OOCeCHeYMBANIMX NOJyYSHHE BHCOKEX ¥ YCTOWUMBHX YpOXaes Celb-
CROXOSAMCTBEHHHX KyJbTYP. :

B Hactosumee BpeMA y Hac B CTDAHe M 33 PyOexoM EHTEHCHEBHO BeIyT-
Ci HAYYHO-ECCAENOBATENLCKEE A ONHTHO-KOHCTDYETODCKEE DAGOTH N0 ABTO-
MATHIAIMA ODOCHATEJBHHX CHCTEM; DPA3padaTHBAaNTCHA DASIMYHHE CXEeMHHEe
PelleHAs aBTOMATH3ALMAN KAk 2JEeMEeHTOB, TaKk M CHCTEMH B 1eJoM, C LEeJsD
HOBHUWIEHKA IPOMSBONUTENBHOCTE Tpyla ¥ >@fDeKTHBHOCTHA MCIONB30BAHAR
OPOCHTENEEON BOIH.

OpocHTeNbHAS CHCTEMA KAR OOBEKT YIpaBJeHHA XapakTepA3yeTcA ph-
JOM OCOGEHHOCTEH: SHAYATEJBHOM pasCpOCAHHOCTED — 3TO IPUBONAT K
OOJIBIOM UPOTAREHHOCTH JMHAK CBA3A; XeCTKEMA YCJOBHAME 3KCIUIyaTalAH
(noxns, MU, COJBIAE NEPENaNH TeMIepaTyp), TPeOYOuHME HANCXHOUR 3a-
WATH OT BO3NEeHCTBAA CpPeIH.
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[ipit apTOMATHSCIMH OPOCHTEALHEX CHCTEM NOJKHH YYHTHBATHCA 3K
HOMEDHOCTH Tpeospa3CBaHMA NOJEBHON BOIH B NOYBEHHY® BJAAIY B KOHKDE
HHX YCJOBEAX, €€ DacXOjOBaHEe HA HMCIADSHEe ¥ MRDANATDAIMD, 3AKOHOM
HOCTH IBIKEHER BONH IO TPYOONPOBONEM ¥ BOAOPECHPENEMETEJLHEM COOPY
KEHESM # JIOJXHO OCeCHeuMBATHCA PeryJNpOBaHAe BORUIONAYE B COOTBETC
BAZ C YCTAHOBNGHHEMHM SaBHECHMOCTAMM. [IpH 2TOM MOTYT OHTH npnlenem
CIIeyDUEe BAIH ABTOMATHYECKEX onepamEit: NECTaHIEOHHOE ynpamxerme.
TEXHAYECKAsA CHIHANN3AIUL:, aBTOMaTHYeCRasd dxoxlponm. ABTOMATHICCKO
PeryJuponanie. b

B xavecTee JEHANR TeJeynpaBieHAs HCHONB3YOTCA SJNEKTPHYECKHEe,
IHeBMATHYECKES, TENPABIEIECKEE ¥ KOMGEHMDOBAHENE XaHAMM chas# [ I,
[IpHBOX 3ATBOPOB OCYWECTBJIAETCA C IOMONED dJaexTpormgrareneill, a rTaxm
MHEBMATHYECKEME K IEIPABNAYCCKEME HCHOJHETOBHHME MEXaHEIMaME. '
locoieyHue MO0 KOHCTPYKUAR OTIHYADTCA NpocTOTOR M HANEXHOCTED.

HsBeCcTHH CXeMH ANCTAHIWOHHOIO YUpPaBJEHHEA HCHONHMTEILHHME Me-
XAHASMAME N0 EEEBKIYANSHEM JEERSM cais [ I |, a Taxxe MaTpEdHAs
CXeMa yNpaRIeHET THIpOUpEBONEME yorpoficrass [ 3 |

[IpE OrpaHHYEHHOM YECAE OCHEKTOB NPeEMyWecTBa CXEMH IHCTaHIH-
OHHOI'O YUDABICHHMA 1O HHIABANYSIHHEM JMHEAM OoYeBMuEH. [Ipw pasw :
O0BEKTOB YUpABJEHE" HA yJacTke, MvemnmeM $opMy IDaEBRALHOIC YeTHpEX:
JIOUBHEEKA, NPAMEHEMA MATDEYHAA CXeM& YNDaBJeHEs, I'ne CpadoTRa Iij
PONDEBONA UPOMCXONAT NPE COBIANCHHNH CHETHAJNOB, NOCTYNADMEX OT IDO=
NONbHOR M nomepevHO# JuAHEE.

[Ipa KpeBOBEIHOR cXeme pasMemeHEs BOJONpoBoxsAmell ceTH OpOCH-
TeabHOE CHCTEMH M IPON3SBOJLHOM DasMemeHEE Ea Hell 00BEKTOB yIpaBie-
HEf [NEePCHeKTHBHA MHOTOKAHAJNBHAA CXEMA YIDABICHHA.

Ha OCHOBAHME NPOBEAEHHOI'O AHANKN3A NECTAHIMOHHO YIIPUBIACMEX
CHCTEM NPejCTABMIOCH BOIMOXHEM NpPEeJOXETH CYWECTBEHHO HOBHE MHOIG
KaHANBLENE IENPONHEBMATHYECKAE CXEMH TeJeyNDABJECHEA OPONeHHEM.

I. MEOoroxaHAnRHAA CXeMa HHIEBHIYANBHOTO YNPEBRICHES SANODHEME
opragamE ¢ rEpponpisozoM  (pme.l) BRMOYAST: BACOCHYD CTAHIHD,
IyXbT YUPABICHHA, SNATUER KOMAH), YUpaBiioume TPYOKE, MEOTORACKE
HHE NDACMHAR KOMEHJ, MAIHECTDANEHHA H paclpeleJRTeNsHHEl TPYCOIpOBO-
IH, THIPONDEBONHYD SANBEXKY, NOJMBHOZ TPYOONPOBOX.  OCHOBHHME
SJEMEHTaME YUPABJCHRT MHOIOKAHANLHHX CHCTEM SRIMDTCA IPOIDAMMHOS

ONPEeREeNEeHHOI? YHCJA BJeKTPOMATHATHHX RIANAHOB B S&BHCHMOCTE OT KO
JMYECTBA YUpaBAMEX TPyook. IyapT ynpapieHEs SaNATUYEKA KOMAHI HO=
OYepeNHo  Yepes ONpefeJieHHHe IPOMEXYTKE BPeMECHE NCHKADYAST HCIOUHE-
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TeJbHHE yCTpolicTBA B COOTBETCTBHE C BHODAHHHM KONOM X BRINYEHHS.
PexEM PACOTH CHCTEMH YUPABJCHAR ¥ ROHTDOU IPOIDAMMHOIO ycTpoficTsa
MOXET OHTH JECTAHIMOHHNN ¢ ABTOMATHYSCREM YIDABJCHHEM ¥ IO SaNAHHON

1[_4 (m~1)-6

(n-1)-a
k:l '

'\)]u

Prc.I. MHOIORAHANEEAS CXOM& NEIRBHEIYAILHOT'O_ YNpaBIHWA

WWW 1"~ macocHAs
ol'amq:i%-mr s -aammxo-
MaH); 4 - ynpaBzdmmEe TPYORH; 5 - MHOTORACKANHEE
g;!ummgs-mo éwyéonpom;
SANEHXKA; O - HOJHEBH rpydonpo
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IpyraM, Be MeHee BaZHHM SJEMEHTOM YIDABJICHAA CHCTEMH SBJIACTCH
MHOTOKACKAIHEA IpueMHAr xomaun (pac.2). [pEeMHax npepcTapigeT Co-
GO# NOCJIENOBATEJIBHO COEIMHEHHOE ONpEeNeJeHHOe 9YHCJO THApOpeNe B 38=
BUCHMOCTA OT WMCJA  YUDAB/ADUEX TPYOOK M, CJIENOBATENEHO, OCHEKs
TOB yNpaBieH#A. Kamnoe rempopesie  NDHEMHMRA  COCTOHT M3 KODIyCa,
HODMEJIBHO 3&KDHTOI'0 KianaHa, COeIHHEHHOTO Yepes WTOK C MOpUHEM.
[lopmeHs CO CTOPOHH NPYRMHHE NEPEXONAT B RIANAH HODMAIBHOTO THIA.
JIOCTE JTHX HJIANAHOB COCNMHEHH TPYOKOR K MMEOT OTBOI K CJeiynueMmy
MHOT'OXACKAIHOMY UDHEMHEKY KOMaHT.

Kaxmuit mpemunymeft Xackal COeIMHEH. TpyGko#, orxomsmeit oT HopMah
HO 3axpHTOTO KjalaHa, ¢ NORUOpIHEBO# NOJOCTHED CJAEIYDUETO KACKANA, :
asaoTduHas TPyOka NOCTeNHer'o Kackala COeNMHAeTCS C TMOANOpPIHEeBOH e
JIOCTHEY THIPONDPABOJE BONOBHIYCKHOIO ycrpolicTea (ranponpzBomas: safi=
BHXKA) .

Vi3 pEc.2 BANHO, 9TO TPYyOKa BRIDYEHHS NepBoif ovepemnHocTa &
COeNMHAETCA C HNOANOPMHEBOY NONOCTHD NEpBOrO KACKANA pacIpenejHTelIi,
Bropolt ouepermHocT® O - ¢ HamRIANANHOM TOJNOCTHD HODMATEHO 38KPHTOM
Wiana@a NepBoro Kackana, Tpersedf C - ¢ HANKIANAHHOM HOJOCTHD 3aKD
TOI'O KJanaHa BTOPOT'O KacKkama X T.X. 3




Odmee 9WHCIO OOBEKTOB yUDABNEHAS 3aBACAT OT YECHA JNEHE! CBA3E H
KACKANOB B MHOI'OKACKAIHOM DacilpelejETeJie B OLpejesiercs no dopMyxe

N=n(n-1)(n-2)(n-3)...(n-p) , (I)

rgpe 1 - YECHI0 JHHER cBA3E (yNpaBAANMEX TPYOOK); P = wAcHo
KACKAJIOB B MHOTIOKACKANHOM DHOMHHMKS KOMARN
P A=A (2)

B xayecTBe HCHOMHETENEHMX SNeMEHTOR IDEMEHADTCS CepERHO BHIyCRa-
eMHEe SANBHEERE C TRIPONDABONOM,

Pagora B SBTOMATEYSCKOM DexiMe NDORCXONAT CAEXYOWEM OGDa3sOM
(pac.I).

[lepeyy MOMEBOM HA NyJBTe YNDABJIEGHES NPOTPAMMHOTO yCTpORCTBA 3a-
JASTCH NPOI'DAMMA NONEBA, T.€. YCTAHABINDASTCH YHCAO IEKJIOB NOJINBA,
BpeMdi NOJEBA ONHOIO YYACTRA H ECRANYSHES YYRCTROB E3 TNOJRBA.

Bpeamsi NONEB& COOTBETCTBYeT HETODBANY BDEMEHA MEKILY KOMARNAMYE
NeperIDYeHRsd, 7.6, BRNDYSHEA OovepenHEo¥ IENpONDHBOXHON SaNBEXKE.

C myckom HacOoCHOR OPEHIME BONA OT BONOHCTOYHERA SAIOJHAET MAIECT-
PANbHEE ¥ pacupeesETeNhHHE TPyOOUPOBONH. [IpE NOCTEXSHEE B TPySOIpO-
BOJAX padovero NABJEHES BRIDYASTCA B PAdOTy NyXABT YNDABNEHES MpOI-
PEMMEOTO yCTDOHCTBA, ROTODHE NaeT KOMAHIY SANATYEEY KOMSH] B COOTBET-
CTBEE C 3aNaEHOR mporpamsofl moxmsa. KaxnoMmy BHIyCKHOMY yCTPORCTBY
IDECBAEBALTCS CBOM BIONHEe ONpeNeNeHHHE XOj. “HAUDEMED, BONOBHILYCKHOMY
yoTpOfiCTBY B COYETAHEN C MHONOKACKANHEM pacupejexETeses (pc.2)

c xomom a,6,c,d,e mpacpamBaeM & I, 3ajaTyER KOMaH] B
coorsercraEx ¢ xomow a,0,c¢,d,e OTKDHBAST IPOXONHOE CEeYeHEe
AAs TPyOoRE a . Bona mon naBneEWeM EXeT IO TpyORe 4 &

BosyieficTEyer Ha nopmers I0 MEPBOTO IENpOpPeNe PACHDENENHTENT, KOTODHE,
IePEeMECTHBUNCE B JEeByD CTODOHY, OTKDHBaST RAANAH 8 ¥ saxpusaer 12,
SareM Yepes ompereseHHNE IPOMEXYTOX BDEMEHN SANATINK ROMANJ IONAST
BOXY IOX NABNeHNeM B Tpyoky O . Boma 9epes oTxpuTE xmanan 8
HOCTYNAST B DOANOPEHEBYD NONOCTE CASHYyNMEro IEIpopese, KOTOpHER Taxxe
mmslmm,luxrmemmommm.
IOXA SAEATYNE KOMAHX HO IONACT BOXY NOJ| NABRNGHNeM B TPYOKy e. Boma
HOCTYuaeT Yepes OTKpHBMEECS RNAIAH 8 B NONNODNHEBYD NOXOCTH FHIPO-
ILIEIpa FEXPONPEBONEOE S&NMEXEE ¥ OYEpDHBaeT 66. loxwmsof ywacTox
BEADYROTCE B padory.



Ilpg DaHEOM COeIEEEHHH YIDABIINMX TDYOOK C MHOI'OKACRAIHHM
(4-rackammuM) NPEEMEEKOM BONOBHICKHOE YCTDPOHCTBO BRANYASTCA TOJBKC
UpE MOjEYe CHTHANOE No TpyOKaM » mociemosaresshocte @,0,C,d,eam
mooolt apyrolf DOCHEOBATENLEOCTE MONEYN CHT'HANOB N0 YNPARIAXMM '
GraM , FEAPONPEBON JAHHOTO BOMOBHOYCKHOT'O ycTpollcTBa He CpadaTHBaer.

Tocste BHNAYE NOAMBHON HODMH TYABT YUDABTSHEA BHISET KOMANLY
SanmATUEKY KOMBHI, KOTOpHE cOpacHBaeT JaBjeRNe ¢ YNpaBLAnmEX TPyOOR.
PadoTapmee BHIYCKHOE yCTPOACTBO 3aKpHBaeTef, WIAIAHH MHOTOKACKAIHOM
IDHEMEITKA KOMEHZ SZHMMADT ECXOHOe NoJCxeH#e, 3areM B COOTBETCTRMR
¢ Iporpasmvoll NONKMOYEHAR yYACTROB SANATUMK KOMAH] HAUMHEeT B 3anaH
Hoff nOCKENOBATEJRHOCTHE NONRIDYATH HCTOYHHL NABJICHEA K ynpanmml
TPyORAM COOTBETCTBEHEO KOy HOBOI'O y4acTRa. ‘

B DacCMOTDEHHOM CJy4ae MAKCHMAJBHOe WHCJIO OGBEKTOB YIpPABICHAR,
YUpABAFEMEX NATED JEHUAME CBR3H ,DABHO |

N = 5(5-I) (5-2) (5-3) (5-4) = I20.
B ravecTBe CHI'HANA YNDaB/ICHEA, NOMEMO INARJIeHER BOJH, MOXET
GHT: SCNOBL3OBAHO NABJEHHE BO3HyXAa. ;
lipr ymGOfk CHCTEME YNPERNEHZS ODOMEHNEM HEOCXONEMO SHATH Yesb=
Hufi pacton yupasusome# Tpyore Ea I ra. Jia MHOTOKAHANEHOR CXeMy HE:
JEBHITY &MGHOTO YUDABJSHAS SANODHHME OPraHaM ¢ IHIDONDABOJOM TOT 1O
KasarteJs onpenesiercs 10 dopuyrne

Ly=[(n-1)at-m+(m=14)p) T , (3)

rme o - DACCTORHHE MEXNY NOJMBHEME TDYOONpoBOZaMy (3aITRngrani) ;

S = DacCTOAHEEe MeXIy paclpeNeHTeJEEHME TPYCONpOBONAME; 2 -
THCJAO SANBAESK HA DACHDENeJETeNHHOM TPYSOIPOBOJE ; m - 9YECJO
PacIpeleJMTENBHEX TPYCONPOBOOB; J = THCJXO SJIeKTPOIRIpOyIpaBiie-
mux ruanasos (KoT). :

Pacuer yueJBHOrO pacxona ympasiiomefl Tpyok# Ha Ia NPOASBONEJICH
mummmwmmmwmmcmmmpmll-l.
I:5; I:I0 = ywacTroB cacTeM miomansn 25; 2,5; I; 0,5 ra.

Ha pec.3 npejcraBieHN Ipalifks YAEJBHOIO PACXOfia yupasusinmei
TPYORE I CXeMH ¢ MEMBRIYAISHHM yUpaBieHmeM. Pacxon ynpaBmsoued
TPYOEM I JAHHOA CXeMH He SaBMCAT OT COOTHOWEHHHS CTOPOH CHCTEMH, &
B SaBACHMOCTH OT muomanell yIacTKOBR HA cEcTeme xoxedrercda or 50 xo
JIOO0 v mmx or 4 no 70 Kr DOUMOTANEHA Ha IeKTap.
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Prc.3. YpeasEult pacxof yupasaAmmeil TPYORH JJA MHOTOKA-
HAJIbHOK CXeMH MHIMBHIYANBLHOI'O YUDABASHUA 3al0p—
HHME OPTAHAME C I'MADOMPHBOMIOM: - [IpE COOT-
gomeru® cTopoE 1:I; ——— - NPE COOTHOWOHEE CTO-
DOX 1:2; ——v—— — OPH COOTHOWEHEN CTOPOR 1:5;
———+ ———= OpH COOTHOMEHHEX CTOPOH I:

2. KomOuERpoBaHNHas CXeMa NECTAHIMOHHOTO YHDAaBJICHHST SalopHHMY
oprasamE ¢ rmponpsogamz (pac.4). coZeraeT B cede MHOTORAHANBHYD
# MATDEYHYD CXEeM: NMCTAHIMOHHOTO YUDABNCHRA BONODACHDONENCHESM 38—
NODHEME Oprasamu. [lyJsT yUpaBeHMA C SANATYMKOM KOMAH] HMeeT 3Jech
BOSMOXHOCTH COCTABNATE IBA HESABHCEMEX KOJA C ONpPeNieCHHEM YHCIOM
TPYGOK C CHHXpOHHOR EX pacdoroii.

Kaxno#t rapponpasoxEol sampuxke (pEc.4) IDACBOEHH JBa HeSaBH-
CEMEX ONpeJeNeHHHMX KOJa, ROPOpHEe OCecneddBapT yNPABNESHWE SAIBEEROM.

Jna Toro YTOOH OTKDHTE RAKYyD-IHGO SAUBHXKY, HEOGXO/MO COe-—
IEEATH OUpENeJNeHHEM KOZOM 68 HANUODMHeBYD NONOCTh: ¢ armocpepofl, a
NOJIOPMHEEBYD ~ C HCTOYHAKOM HaNODA XPYTHEM KOMOM, HNONAHHEM CHHXDOHHO
IepBoMy .

YnesrpEull pacxoll ynmpampiomed TpyOrE naA eTOR CXeMH DACcCCYMTHBA-
ercd 1o dopmyre

L,= (m-1)bn+(n-1)-a-m+(m-1)-8:N;+(n-1)-a-MN,, (4)

rne /1, - wacmo K3I', HEOGXONEMEX HODH COCTABICHEE COOTBETCTBYD-
mero KONA WUl COSNMHeHHS NONIOPMHEeBHX NoxocTeffl SANBEXESK, OTHOCHUEX-—

167



CH K ONHOMY pacHpeleJIITeJIbHOMY TPYCONpOBOIY C MCTOYHMKOM Hanopa;
1, = wgeno KOT', HEOGXOIEMHX IDH COCTARICHAE COOTBETCTBYDEO
KOla Jid COCIMHEHMA HAIUOPWHEeBHX NoJiocTell SamBEXer, pacloyoxe
Ha COOTBETCTBYNNMX IOJEBHHX TDyOGONpOBOJEX, C armochepoi.

Ha puc.5 mpEBefieHN rpafARE yIeJHHOIO pPacxofa yupasamomed
KE A NaHAOR cxemu.

(n-1)a

(m-1)6

=
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Prc.5. YpempHui <)gac:xon‘. yupapgAnme# TPYORH OpH KOMOE-—
HRPOBAHHON (MHOTORAEAJNHHAA ¥ MATDHYHAR) CXewMe
JACTAHIEOHHOTO YIDABICHAA BAMODHHMA OpTaHani

[ ITPMBONOM : <~ NPE COOTHOmMEHMH CTO-
pox I:I; — —— - OpH COOTHOWMEHHE CTOpPOH 1:2;
—v~—— = [OpH COOTHOMOEMM CTOPOH I:5; —.—~

IpE COOTHOMEHE® cTopoH I1:10

[peumyuecTBOM NaHHOW CXeMH 10 CPABHEHHN C MHOTOKAHAJNLHON AB-~
JSISTCH MEHBNAR DPAcCpPelOTOYEHHOCTDH MHOI'OKAHANBHOI'O YUDPEBJICHAR IO

opomaeMolt ILIOmAanZ ¥ 3HAYMTENHHO MEHBWEII pacxoj ympasJsomedl TPYOKH
Ha ra (mo 400 M mum xo 30 Kr NOVMSTANEHA HA I'eKTap).

3. MHOTORAHANBEHAA CXeMa NECTAHIMOHHOrO YIDARIEHHS Ipyumof
3aNOpHHX ODPIaHOB C THIPONDABONOM IpeNcTAaBJeHa Ha pHc.6. Ynpanierue
SANOPHEME OPraHaMM 3TOH CXeMH AHAJOTWYHO YUPABJCHHD IDE MHOTOKAHANL-
HOM cxeme HHIUBANYAIHHOIO YUPaBJeHAA C TOH JMmbL pasHumelt, 9To OnMH
OpEeMHRE KOMAHX yOpaBifer He OFEof I'EIpOUNPHBONHOR sausuxkoil, a rpyn-
noi.

PacyeT yneJNBHOTO pacxoza ynpasismme# TPyOKE DPOH3BOMMICH A
PasSmAYHOro YHCJA I'PYNN 3allOPHEX OpraHos, YUpaBJeHHe KOTODHME OCYy-—
WEeCTBIAOTCA ONHAM NDEOMHNKOM KOMAHJ, & HMEHHO: Ui IUIOWANE yd4acT-
ka 25 ra K = I; 3; 6; W wrogang ydacrka 2,5 rak=2; 6; I2; m=
mwioman® yuactka I,0 ra A =5; I5; 25 mo dopmyase

L, =(m-1)-b(n+T)+(n-1)-a-7-m/K . (5)
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MEOIORAHANILHAS CXOMA IECTAHIEOEHOI'O YNDABRNOHHS t

Prc.6.

s?xl;opmomnonoymm
oo.g-ao mol

Ha pec.7 npEBeneHN rpalExE yNEeNBHOIO pacxona yupasuvmumeR
K i aroll cxemu. Pacxox ympasmwmomeft Tpyorz ®a I ra mas srolt

HEXE, YeM I 2-X DAcCMOTDOHENMX Bume E cocrapmer or I0 mo 350 M |

mm or I mo 25 xr.
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Pre.7. ¥, ol JARS MHOI'ORA—
R e e T o
SallOPHEX OPIasoB ¢ IPEBOIONM : -
COOTHOmEHME CTOPOR I:l; — — — =~ OpE COOTHOMW
CTOpOH 1:2; —v—= [PE COOTHOWOHME CTODOH 1:5;
——+—— = [DE COOTHOMEHEM CTOPOH 1:I0

MEOTORAHANEHAA CXEM2 RECTAHIKONHOIO JUDPABNCHEA Ipymmof sanop-
HHX OPI'aHOB C TEIDONDEBONOM HBISETCA  HamOoJNee NepCHeETHBHOR ms 3
DECCMOTPEHHEX B CTAThe H EMEeT CIeIyIumEe NPeAMyNeCTBA: MeHLNYD NOT-
PeCEOCTE B PACXOJe YUPABMADNEX TPYOOX HA ONEH I'a; HeSABHCEMOCTH
YVAGXBHOI'O DACXONA yUpaBmADmef TDYOKE IXd CECTOM C DASKNYHMME COOT-
HOWOHNSME CTODOR; BOSMOXHOCTL NDAMOEQHES DOSePBEDOBRHNS X, CEONO-
BETENEHO, IOBHMOHES HANOXHOCTE DAGOTH YNPABNOHES BONODACHADeNeXeHN-
OM; JUPOMEHO IpOrpaMMEce YyCTPORCTBO — ECOONBSYeTCE EOCQIENOS WHC-
X0 ENANAHOB, HeOOXONEMEX XEs yupanuesms cmoremofi (1o 10); mosmom-
HOCTH JUDABNOHES [ONEBOM C OXHOI'O OyAbTA HA CHOTEMAX C IIOWAKSD
OT HOCKOXBEEX COT X0 EOCKOXBEMX THCHY I'eKTapoB.

Cogcor ECIOJBH30BANHOR JETEpPATYDH

gy A Bécremzop@. JoxneBabHES CHCTEMH UM DOJMBA CANOB B daccefime
p.Xadexs. -THMpoTeXHERa & meumopamms, 1979, I2,
2. Bimoxyp E.A. OnTeMEsanss CTAIMOHADHHX NOXNOBANBEHX CHOTEM.
Asropedepar, M., I979.



3. Hay:mo-rexiudecksii orveT no Teme:"CosnarTh CpeACTBa SBTOMA=
TASAIMK BOXOPACHpEereNeHMs I CHCTEM KaNeJHHOIO OpPOWeHEA" Kmmea."{
1979. '

4. A.c. 862866 (CCCP) AnTomMard3MpOBUHHAS S2KPHTAS OPOCH~-
Tearnas cEcrera, Ilak M.B. # np. - Omycxn. B B.ll., I9BI, K34,

YIK 626.820.007.2 B.®.Hocenro, raun,TexH,HayK,

B.A.Abanacren, XaHK.TexH.HayKR
( BHIZMATIT)

K BOIPOCY OUTIMH3AILNA OPOCUTENHLX CETEH

C ueysD ONTAMESAIEM ODOCHTENHHON ceTH paccMOTpINM CeTh ONHOTO
CeBOOGOPOTHOTO MACCHBA, B XKOTOPYR NMOAAeTCsd NOCTOAHIMI Tox somu @
PaBHE]! MPOASBENCHMD IUIONANM CHCTeMH () H pacueTHoll opmiaTH IHK-
povoryE g , T.e. -

Gor g i (1)

UpocuTessHAA CeTh NpercTaBaieT cololt pasBeTBIeHHHEe BOJIOBOIM,
pasMeneHHHe Ha TeppATOPAM IO YTIODANOYEHHOH, Kak npaniwio, IIpAMoY-
TOJBHOH cXeme, IO3BONANMMEE ITpH NOMOWH peryaupyomell apMaTypH, cpe
aBTOMATHA3ALMY K NOUMBHHX YCTPOHCTB pacnpenessiTh BOILY HA C _
enMHMp opocETennHOft cucTemu (mose cepoodopora, NOJMBHOR YUacToX,
IeJIHKE ONHOBPEMEHHOIO NOJMBA ¥ OCPAGOTKE), TOZKOMAHIHHE BOJOBOLAM
PA3HOI'O NODANIKA.

B odueMm cxyuae KanuranbHue 3aTpaTH ( HA CTDOATENBCTBO CETH
SAKPHTHX TPYGONPOEONOB ONPeASMANTCHA BHPAXCHHEM

C = ;’: (@a+6d)1; , (2)

rre d; ¥ [; = COOTBETCTBEHHO IMAMETDH W JJMHA YUYACTKOB TpPYyGO-
MPOBOLOB CETH DASIMYHOrO mopaAmma; @,0, & « xosdimigeHTH, 3aBH-
cAmAe OT MATEepHANA TPYGONPOBONOB, YCJOBMH MX CTPOATENECTBA M SKC—
LTy aTalME,

Mves B By, YTO JMAMETPH B NPONMYyCKHAS CNOCOGHOCTL g, yiacr-
KOB TPYGONDOBOAOB CBASAHH MEXNY COOOCK SaBMCHMOCTEO

d - m-g/ , (3)
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oie /m & f = KOSHPAUIMEHTH, 3aBECAIME OT MATEDAANA TPYGOIPOBO-
1oL, BHpazeH#e (2) MOXHO NpEeNCTAaBATH: B BAIE

« A
C‘;%(”*A%)ti . (4)

Anams Bupaxennsd (4) NOKA3HBaeT, YTO NpH OPOMMX DABHHX YCHOBM-~
X, YeM CoJibile TPONyCKHAR CNOCOGHOCTH BONOBOMOE BCEX NOPANKOB, TeM
BHIIE KaIMTaIbHHE 3aTPATH HA CTDORTENBCTBO CETH.

Tpedyemast NpOIyCKHAA CHNOCOCHOCTH BOILOBONOB 3ABUCHT OT IpPOx3~
BOIMTE/IEHOCTA OJHOBPEMEHHO PacoTamupmX NMOJMBHHX yCTpolicTB, KOTOpasd,
B CBO® Ou€perk, ONpeneJieTcd CTENeHEN DACCPE/IOTOYeHAS BO BpPeMeHH
I TPOCTPAHCTEE TOKA BOZH Ha cucreme. IIpy oTOM BOSMORHE jB& IpaIliy-
HEXX BE8DHAHTA DAcCPEIOTOVMEeHMs TOKA: KOTNA pacxol 0,, MOJWBHOTO yCT~
pojicTDa paBeH rOJIOBHOMY pacxoyy ( opocaressHoll CHCTEMH 0,, =Q=q ‘@
# KOTJIA YJIJBHHE pacxon no:mmxoro-ycrpoﬁc'raa Qn = % pasen
JHTEHCHBHOCTH BONONOTPeCUieHnst, T.e. @, =¢ , TIe &, - Lio-
Hanb OXHOBPEMEHHOI'O OPOUEHMS INOJMBHUM yCTPOHCTBOM,

B neppou ciyyae Ha cHeTeMC OyneT padoTATE TONBKO ONHO NOJMBHOE
yeTpolicTBO, a ofiee YMCIO BONOBHIYCKOB (CTOSHOK) HA CeTH COCTARAT

W/ @p, , lponyckHas CNOCOGHOCTS BOLOBOJOE BCEX NOpAIKOB, a
Talke CpelHeD3BeleHHas 10 X JUHE NpONycKHas cnocodrocts &  sono-
UPOBOLANLEI! CeTd OYILYT MAKCHMAJILHH i DABHH T'ONOBHOMY DACXOIY oroca-
TeJIbHOM CHCTEMH. PacCLOTDEHHHIT BaDHAHT MOXET MMEThH MECTo, Hanpimep,
IIp# HCTOJB30BaHMK Gonsepacxomiol ( & pe =I000 a/c)  MoGuamHON nowne~
BansHoi Mawsmu  Tina "HenTyn" ¢ Iowansy 3aXBaTa ¢ OmHOIl MOSHIymT
I0 ra na opocaressioit cucreMe wromaysw I000 ra # TEXPOMOILYJIeM
I,0 a/(c.ra). Yncso BONOBHIyCKOB Ha ceTH GymeT pasko 100, a IPOITyC =
Has CINOCOCHOCTE KAXIOTO yvacTka BOXOBOXA cocrasgr I000 a/c. Ipit
MexnomBHOM nepuone I0 CyT NMpPOAOJIRMTENBHOCTE CTOAHKM MAllfHu Ha
xaxnoit nosumme cocrasur 0,1 cyr.

Bo BTOPOM CJyuae HA CHCTEME B TEDMINECKH HanpsaxeHHid! nepson
OyIyT HeNPEepHBHO padcrarh BCE NOJMBHNE YCTDOHCTBA, MO KOTODHX
panEO W/ &, ,a NPOIYCKHAS CHOCOGHOCTE: BONOBONOB, OCOGEHHO Mian-
luLX HOPAIKOB, i CPEIHEB3BEWEHHAT NPONMyCKHAA CIIOCOSHOCTE BONOIDOHO—
nauell ceTH Oy/)YT 2HAUUTENEHO MEHENE I'OJIOBHOTC pacxona.

Henonssysi, Manpamep, TpYINy OZHOBPEMEHHO DAGOTARNIAX MMITY S5 CHIX
FORNEBAJEHNX AIMIapaToB C NOXEOMMMENM pacxomom 0,2 x/c m mwrowansn
saxsara Jornem 0,2 ra Ha opocaTesBHON CETH C TeMm xe napaMeTpaMs,
9TO ¥ B Tepnoi cJydae, NPOOyCKHY® CHOCOCHOCTE OTAEJBHNY YUACTKOR
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BOOIpOBOJyINeit ceTH MOXHO chusuTh 7o 0,2 xn/c, T.e. B THCAWE pa3
MEHEIE DOJNOBHOTO pacxona cucrTesmy. Tpedyemoe HMCJIO MMIYJILCHHX HOR=
nesareseil mpu aroM cocrapar S000 wr., @ UPOJOIRATENHHOCTH NOJMBA
# MCIONLICBAHES KARIOTO YYacTKA CeTA GyNeT PaBHA NPOXOJRATEIEHOCTH
NOJMBHOTO Ce30Ha, 4

Bce TpOMEXyTOYHHEG BApHAHTH PacCPElOTOYEHMA TOKA BOIH HA CHC-
TeMe ONpeNeJAPTCA napaverpamy nommHol rexmwmm ( @, , W, ),
cxemoli (creseroM) CeTH, IPEHATHM BOXOOCOPOTOM Ha TPYGOIPOBONAX DA
JEYHOTO NOPANKA. VCOJONOBaHMA NOKASAMM, WTO HHCJO TEXHIIECKH BO3- 4
MOXHEX DApHAHTOB HA DEABHHX CHCTEMAX Haxe C OJHM mmom NONKBHON
TeXHHRM MOoxeT OuTh 200 m Gowee. ;

[Ipexne ,9eM NPHCTYNUTD> X SHAMMIY BOSMOXHEX BApMaHTOB paccpe=
IOTOYEHKA TOKA BOMH HA OPOCUTEJNLHON cHCTEME C pPasBeTBICHHON ceThod
TPYGOIPOROKOB PE3HOIO IOPSIKa, PACCMOTDHM €JUIHIMHEN BOJOBOX C rpyn-
nok A nommHEX yoTpolieTs M roopBmmm pacxomom (@ (pue.I). :

e

1

g
|""mm"m""”IIiIIIIIIIIIIIlIIIIIIIIIIIII|mmmmmmmmn..............................

Prc.I. B?plan'm BOZOOOOPOTOR HA ENWHEIHOM BOXOBOJE:
pamatepmx ¥ 6) - COCPeAOTOYeHHad N0
padoTa OONMBHHX yC cmr I~
smpa Or'0 pacxoyia BONOBOJE; cpenHe—
BSBEWOHHAA IPONYCRHAA CIOCOCHOCTE aoxonom

[Ip H3MEeHEHEM 4YPCJAa OJNHOBPEMEHHO pPacoTaRuIX N noMBHEX
yerpolicts or I 1o AN  MeHseTcA Tpedyemas IPONYCKHAS CIIOCOCHOCTH
BCEI0 BOXOBONA A ero yyacTkoB, [Ipi oTOM CpelEeBSBemOHHAaA IO IJHIHEe
IponycKHas CHOCOGHOCTE: Bomosona (J; , ompexessemad 1o QopMmyse
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— n
0i'°,%9'ili/g(,~ 4 (5)

SaBHCHT He TOJBKO OT WICJA OJHOBPEMEeHHO Pa’doTaniiX NOJMBHIX YOT.
POHCTB, HO # OT OYEpPE;JIOCTH X padoTH (BrumoveHms)., .

Iipit omHOBpeMEeHHOil padoTe NOJLIBHIX YCTpoiCTs, paccpesioToyiemy,,
DABHOMEDHO 110 Zume BOXOBOXa (puc.la), mmouwans amopk JaHelmoro Pac..
Xona, A CIEeXOBaTeNBHO, ¥ CPeIHeBSBEeUEeHHAH IpPONyClHai CIOCOCHOCTY Boe
JIOBOJIA MMHUMANBHEE .

Kar noxasam pacuerTH, 110 cxXewe pitc,la CpeiHeB3DeWeHHAT NMpo
IyCKHAA CHOCOCHOCTL (IpX ONHOBPEMEHHOM PadoTe 4-X NOUBIBHEX YCT-
poitcrs #3 I2) oxasuBaercs B I,6 pasa MeHMIe I'OJOBHOIO Pacxona Q
a no cxeme pnc.I6 IpA TOM Xe WHCKe ONHOBDEMEHHO DacOTAIEINC :
YCTPOMCTB, HO BIINYSEMIX COCPENOTOYSHHO 1O JUIMHE BONOBOXA, TOMExg
B 1,14 pasa mermue,

st ofesx cXem GHJIO ONpe/eNIeHO CPelHeB3BENEeHHOe Bpeis: Padony,
Y9aCTKOB BONOBONA 10 (popmMyJe

= ' k% n
e gqp:fﬂz/,z,, [T (6)

rae I; - Bpemsi PacOTH YHaCTHA BOJIOBONA; é' pi = CpelHuit pacxon
YY8CTKA BOJOBOZA 3a Bpems [, .
Cpenmenspenellioe BpeMid pacoTH BONOBOIA OWIO MEHEIlE BpeMCHy
T , B TeueHHe KOTOPOI0 INMpOMSBONMICH IIONHE noeit TIOJIKOMaHITHO
poAcBony Jwomauyt,s I,I5 pasa no cxeme pmc.Ia x B I,6I pasa mo
cxeme puc.lo.

TaraM oGpasou, NI PACCPeNOTOYEHHE ONHOBPEMEHHO padoTammmy
NOVIMBHEX yepolicTs Tpedyemas NpPOIyCKHAA CIOCOCKOCTH BONOBONA Yueny
waeTcs, & CTeNeHb HCHOJL3OBAHUA eI'0 BO BPeMEeHH BO3DacTaeT.

Ha cucreme ¢ BOZoBONAaME IBYX K GOJNGS NODSNKOB CpeensBemey,
Had 1o JJuHe BONOBONOPR IPONYCKHASA CHOCOOHOCTEH MEHSEeTCH B
osee MEPOKIX Npenesax, YeM B DacCMOTDEHHOM IDIMMEPe C IUTHIHiy,
BOJIOBONOM. I[pOBENeHHHM pacveTami YCTAHOIWIEHO, YTO OTHOMEHME Q /Q-
HA peausHEX cHcTeMax jgocraraeT I0-40 z dosee. CooTBeTCTBEHHO a-,%
YBEJIMHBACTCS M3MEHEHIe CDeJlieB3BeNeHHOI0 BPeMeHE padoTH BOX

OnTiMIsamisl NapaMeTpoB OPOCHTENBHHX CHCTEM C PAVIMIHOR Cpe_
mmpwcpem%mrommmmawymecmaam
CTaIAAX MPOSKTHpOBaRNsA (OpraHMsalym TEPPATODAN CHCTEMH, BHOOpa
IIAHOBOTO PACTIONOXSHMs CeTH ¥ BAmA NOmBHOM Texumkm). MoroBapy,,,.
HOE€ NPOEKTHPOBAHME OPOCATENEHHX CHCTEM HA BCEX eI0 CTaLIX DY o
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OCYUECTRAMO i TpedyeT OCOJBIEX 3aTpaT BPEMEHM A CPencTB. TloaTo=-
iy BOTPOC BHOODA KPHTEPHANBHI ONElOK TEXHIYECKID! PEWeHIsi NOoVMBHOK
TeXHAKE X BHYTDHXO3AUCTBEHHON CETH HA PaHHEX CTAIMAX ITPOEKTHPOBS
KOTZa HeT PesyJbTADYOuMX NaHHIX O AX CTOAMOCTH & mepna.uoem»ocm '
ype3Bruaiiio BaxeH. 2

Ha OCHOBEHAM TEOPeTHUYSCHNX MCCJEOBAHME M DEWleHMs pAna 3anay.
110 ONTHMUBAIME CeTH B KaJeCTDe TAKMX KpUTEepHeB NpejylaranTcsi: KOad=
DINMEeHT YMERBIEHAA CpEIHEeB3BemeHHOR IIPOIYCKHOH# CIOCOCHOCTE BOXOBO=
ZOB OpOCHTeJBHOU ceTd /A, , KOXFPAUHEHT NOJCIHOTO UCTIONL3OBAHI
HOJIOBONOE OPOCHTENLHOX ceT# BO BpemeHr /1, , OGOGmeHHHI! kos(du- -
ument "cresera" opocwrensmoli cery A . :

il Cav v R i o R (7

A = Ko K (8)

ree QG Q ~ COOTBETCTHEEHHO NPOINYCKHAA CIOCOGHOCTS B T'OJIOBE CeTH
u cpem{esaneme}maﬁ- T, T - COOTBETCTBEHHO OGWAA M CpPeJHEeR3Be—

meHHad NPOLOMRATEJIBHOCTDL MCHOJIB3OBaHWT CeTH 3a noymeHoik TNepHom.
YoraHoRNEHHE CJIRyNIMe AHAJMTHYECKAEe 3aBHACHMOCTH I pacuera
PeIOREHANX KPATEDHEE ONTEMAIBHOCTHE A eIMHAYHOTO BOXOBOHA:
il 2(N+V~-1)
B 2(N +p-1)-(n+1)(N-1)

’ (9)

2(N+r~1)-(n+1)(N-1)
N+2Fp-=1

rie N = umcso BOROBHIYCKOB (NOVMBHEX YCTPOHCTB M TPYOOIpO-
BOJIOB MIUETO TOpAIKa) Ha BojoBoze; A~ 4HCIO ONHOBPEMEHHO
padoTamiyEY. BOLOBHIYCKOB (TOMMBHEX YCTPOHCTB MM TDYOONPOBOXOB
MWiAmero NODANKA) Ha BOZOBONE; /77 —  UYHCJO HEpAGOTANMEX BOXOEH—
nycxor (NOVMBHEX yCTpDORCTB KM TPYGONDOBOAOB MIAIIETO IMODANKA)MeX—
Ay JBYMH COCENHMME,PAacOTAKUME HA BOXOBONE; [' - AHA XONOCTOTO
YHACTKA BONOBONA, BHDAZeHHAS B JOVIAX OT DACCTOfHUA MEXILY ero BOLOBK
DY CHAMK,

Popiyna (8) NO3BOET ONPEHREJHMTH PACUSTHYN BEJIMUMHY KOGHMIt-
CHTA YHMelBIeHUs CpelHeDn3BeNeHHON NpOMyCKHO# CHOCOGHOCTH eIERNHOTO
TOJIODONA TIO CDaBHEIU® ¢ Mponyciaioli CNOCOCHOCTEN €T'0 I'OJIOBHOIO yYacTs-
i D 3ABACHNOCTH OT “ACJA BOXOBHIYCKOB (TIOMMEHHX YCTPOHCTB),CXeMH

K, - (10)
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X DpasMellenis HA BONOBOJE # ONEepeIHOCTH padoTH. C ypemrieHdeM uic-

J& OJIOBpEMEHHO padoTammuX NOoMMBHEX yorpolicts A woodfmuent Ha
TaKKe YBeJIYMBAeTCH, NOCTHIas CBOEI0 MAKCHMAIBHOTO 3HAYSHHMST IpK
N =N ,1e8.

SRS e
@ (mar) N+2p -1 (1I1)

T BozioBoza, He mMenmero xomocrolf wactn , [ =0, A guuuy) =2.
dra peyuMHA KOSDDMIMEHTa yMEHHWeHNs cpeHeB3BeweHHoN mpolrycxHoi
CINIOCOGHOCTH ENMHAYHOTO BOJIOBOJA ABIAETCS MpPEeNBbHON NpH [OCTORH=
HHX IO ero JJlfHe SHAYEeHMAX Pacxofa NOJMBHHX yCTpoflcTD X paccTosHmst
vexiy s ( @, =const, I = const ),

Anaomrs ypaprensa (I0) noxasusaeT, wro xoadPUIMEHT HMCIONH30DA-
Hisi eHIMHONO BOAOBONA BO BPEMEHH ONPENENFeTCA TeMH Xe (GaKTopam,
YTO H ROYPDHUMEHT YMEHBUEHMsT CpesHeB3BemeHHOft NpomyCcxHO#f CrrocosHoC-
T#, T.€. A, B A, B3ammocBa3anH. [lpoaspesienMe STHX KOX(HMUERTOR
JlaeT TIOCTOSHHYN BEJUrMMHy I NaHHO# cxemu Boloroga (cerd)

Ko K, = 2(N +1I'-1) = const (I2)
Nt~

#is ypasuemst (8),(II),(I2) caemyer, uro
. A = Komax) » (13)

T.€. odoCmeHHuli xosfPAIMEHT "ckesera" ceTH A  UMCHEHHO DABEH MAX-
CAMANBHOMY 3SHAYeHMO rodGMiEeHTA YMEHBICHEA CpeieB3BeleHHod mpo-
nyckHolt cnocodHocTH Bononoja (ceTd), NocTAraeMoll IR ITpeNENBHOM
paccpesioToyenus Toxa somy, xorna N =N,

[Ipoanamusgpyen K3IMOHCHME WHCICHHIX 3HAYCHMH KpETeNHER ONTHMANH-
Hoc™ Mg it A, B 2aBHCAMOCTE OT DEXUMOB DAGOTH NOJMBHEX YCTPOHCTD
HA CIHEYHOM BOXOBONE ¢ OTHOCATENnHOM mumofl xonocToro ydacrra J°
pasiolt I. Ipp NV A N/ n n =25 , ITO COOTEETCTBYET DaBHOMED-
HOMy paccpejioTOYeHN® IO JUHEe BOAOBONA OHOBDEMEHHO pACoTamIEX No-
apEHEX ycrpoiiers (pic.la), sapmemmocts (9) u(I0) upmayr Bag

2N . N(N+1)
e b I BER GRS (14)
g WL NN

-

amu NMN#N a »n =0, uro coorBeTCTBYeT cocpenoToueHHoMy (ro-

I7?



x».a.'xwow) PAseUeIID) 1A CUIUCTION DONONOAE O)JIOBPEMEHHO DasoTam-|
W nommiox yerpoilers (puc.Io)

\ TR 2N=-N+1 (IS
Kac —5 . K' = . -
2N-N+1 N +1

L7 BoxosoOsia { ~IO NOPANKA B COCTABE ODOCUTEJBHOI CeTH 32BHeE
HMOCT! L9 pacveTa KpiTepdes ONTHMANLHOCTH NPIMYT BT

G LB A ¢
Kawr = Mall Wjfj 0 Py ~Kefl g (1678

n

A= AN S (17

/-l
rne f fJ - KOR(MIUIEHTH, YYATNDAKUME CXeMH TOKTOYEHHS BOJOBONOB

mamuero MOpAMXA ¥ CTapuely Nopamnky ¥ ordopa ma Bomi ( f; =I &
=1 npit oiocTOpOHHeN NOMVINYEHMHM # OTOOpe BOIH, f =2 i
.{/ =2 Npit JBYCTODOHHEM INOIUIOMEHAM ¥ OTOODE BOXH).

Jri opocaresbhoit cern sHaventa  Ngr) B Hup) B oOmen
cuyHae OlNpeNeNsITCT Kak

A I8
o) = % / 7 K a(t) M) "% "a(o/ 7 Kawy K0y "'m) Ao

PesysapraTH asamsa Ha OB 3Hauenuii XpuTEpHeB ONTHMMAILHOCTH
eJUMHIYHUX BOJOBONOB, COINACHO NpEBEJCHHEM Brme (opuyzam (9)-(I15) it
eyuaen ¢ )y =1 CcBeeHH B HOMOrpamvy Ha pitc.2. Kpasue I # 3 Ho=-
HOIPARR! XADATEDASYRT MaMeHeHust A @ & A, WA elmEIHOTO BONO-
BOJAA Npil PACcCCPeNOTOMEHHOM,& Kpinke 2 ¥ 4 NPt COCPeNOTOYEHHOM pasMe=-
Leilist Ha BOJOBOJE OMIOBPENMEeHHO padoTamux NoymBHHX ycTpolicTp. Kax
DIUPIO M3 HOMOTDAILM, ONTMMANBHIN ABNIETCA DABHOMEPHOE paccpenoToye—
Hie ONHORDEMEHHO paloTavmMX NOMIBHLUX YCTPOHCTE Ha& BOJOBONE, NpH '
I"OTOPOM JIOCTSIIACTC!T MAKCAMANBHOE YMEHBUCle ero cpejien3pemeHHoR
IpOMycriofl CrocoCHOCTH. IIpit ITPOYEX DaBHHX YCJOBAAX, YeM OOJhiie |
OIHOBPEMEHHO padoTaiyX nonHX yerpolicrs A Ha BojoBone, TeM |
Bule KPETEDRANLHHE OLSHKN BapAAHTa paccpeloToveHms roxa. Tax, mpa
3 noMBHEX yCTpolicTBAX, PACOTANMX ONHOBDEMeHHO, MARCAMAIBHOE 3HA-
werme Ay =I,5 (xpmsan I momorpaiam:); mpg N =5 K,=1,67; npr

N =I0 Kgq=I1,82; mpu N =50 A,=I,97.
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PacemaTpiuBas BOMOBOMH CJENyRUMAX NODANKOB, KaKk emHidHHi, ¢
OTCOpOM BOJAH M3 HErO B TOUIAX NOMKOUEHHS BOJOBONOB MIAETO n'"‘
PAJKE, IPeACTARIAETCHA BO3MOXHHM HCNONHIOBATE MOJYUEHHY® HOMOIDE
My ZWfl TIOCJ@ROBATEJNBHOIO ycrTaHonNemms sHavemmii A, a1 A, e
DOJIOBOXOB JOGHX NOpANKoD. VBMeHemme smawemmt A, n K, nas ep =3
HIMHODO DORODOJA HAXOIMTCH B mpemesax or I no 2 a i Boxonoa 3

{ =ro NOpANKA B COCTAne OPOCHTENHHON! CerTd, COIVIACHO 3aBHCHMOC=

e (I6), C yDeJufieHHeM TIOPAIKA CETH CTENeHh YNMEHbICHZ HPO=

nycmoﬁ CNOCOCHOCTH BOJOBOZA 34 CHeT PAacCpPejoTOYSHHMsT TOKRA m
pOSpacTarhk NPakTHYeCKH HeOrpDaHEYeHHO.

[IpopeneHHuli BHDEe ANANH3 BIRAHAA DPACCPENOTOYESHHS TOKA ao.m
I IpelIOXeHHNEe KDATEDHH STOrO paccpenorodemus A, u K, nosso-
MP”PMOTQ%WWHWWPOMWWWHHO
ONTIMMMSAA opocaTensHEx cerTefl Ha IBM, B ToM wmcue Ci-4.

OCTaHOBMMCA HA pesyJbTarax BHIIOMHEHHOIO IO YRASaHHO! PO

e pacueTa BADMAHTOB THIH3MPOBANHOH TPYGONPOBOMHOR OpOCH c
LT TIODePXHOCTHOT'O OpOlieHMs ¢ pacnpeneJeHyeM BOIH B GOpPO3NH VIR
Holt 200 m m pacxonom mosmsHoft crpyu 0,8 a/c - a) nephopapoBaHHHMIE
NOMMBHEMH TPYGONpOBOfaMi ¢ pacxonoM I8 n/c (sapnantu I-6) n G) @
TOMATHIMPOBAHHEME HUIAHT'OBUME IIOJMBHMME ycTpolicTBamy - ALY c pacx
nou 4 n/c (papuent 7). [omauns ¥ TONOBHOM PACXo), CACTEMH COOTDETC!
pemo pamny 1024 ra x I,024 M°/c; ceTs DHNOJHEHA M3 acGeCTONSMEHT
Tpyo, JUIMIA BOJODPACUpPeNeAUTENBHHEX yerpolicre (TephopApOBaHHOIO
gonpopona ¥ mnepememaenoro mianra AIILYY) I00 m. :
B papmanrax I-6 w3 I28 noummiiX TPYOONpPOBOZOB HA CH
OTHODpereHHO padorant 8, a B BapHaHTe 7 ONHOBpEMEHHO padoranT I
ALIY. B radmmie I mpupeneHH NapaMeTpH, XapakTepusyluiue paccpenord
Hie OINOBPEMEHHO pasdoTauAX NOJMBHEX YCTPOHCTE IO BOXOBONAM DAl
HOTO NOpANKa, a B radomie 2 - paccuMTamnse Ha 9BM 1o oTiM napauenr
TEeXHHKO-9KOHOMIYeCKHe mokasaresm cern (cpemnnil muamerp, ymeNbHas |
PHAN0SMKOCTD, CTOMMOCTS) ¥ 3HAuUeHNs koaddmuenros K,, A, u A
lloryueHHle pesyapTaTh NONTBEPRIANT TECHYN CRIIB .'
HOLWYECKIX Nokxasareyeft ¢ KpuTepHayEHHMI Koofpmuentamu A, & A
(puc.3). Hamwryumme noxacaresm mmeeT papuanT 7 ¢ AllY, odecnevumal
il TpeneJbHOe PacCpelloTOYeHHe TORKA BOMH NO BOJOBOASM CETH BOO!
NOPAIKOB M MAKCHMATLIOE HMCIOJNH3OBEHME CeTH BO mpemeHH. Ilo cpas
¢ papsanTany I-6 cets ¢ ALY mveeT cymecrseHHO (B 4-8 pas) MOHHD
CTOMMOCTH ¥ MATEDHANOSMKOCTh B Xapaxrepuayerca A e(max)” =A =18, 5

Ker
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“ac 3. TpadEkE SABECHMOCTER TEXHHEO-SROHOMEYECKUX uomsaruel
cen LIS [I0BEDXHOCTHOI'O OPOmEHHA 0T KoaphmumeHToB A, B A;:
- VHENLEAS CTOMMOCTE COTH; 2 - YASHbHAA mrepmo&-
ROCTH CeTH; 3 - cpejuuil JEamMeTDp ceTH; 4 - cerh C

'HANOTHMHNE pacyeTd CuIM ITPOBEeNeHH M Id BADEAHTOB THIM3M-
POBAHEOI TPYCONpPOBONHCH CeTH A OPONCHAS NORNCBANLHNME ANNADATEME
rma "Poca" ¢ pacxonom 10,8 x/c, pacoTAIUIME B OONYHOM # MMITYJIHCHOM
cxpsex, [Diomans ¥ POIOBHOR DACXON CHCTEMH COOTBETCTBEHHO DABHH
207,36 ra 1 0,130 M°/c. CoTh BHTONHCHA H3 CTANBHHX TPYCS, DACCTOSHEA
MeXIy AMNApaTaME NpERATH pasEmng 60 M. B BapuanTax ¢ amaparami "Po-
ca", padoTanmEME B OONYECM pexmde, E2 576 ammapaTop Ha CHCTEME OXHO-
5PeMEeHHO padoTeum I2, & B DADHAHTE EMIYJILCHOTO DexmMa - Bce 576 IOx-
neparexeil.

B radmme 3 npEBeness PesyABTATH TeXHEKO-OKOHOMEYECKAX pacve-
rop cers ¢ amaparamz "Poca" (BapmesTH I-5) B C EMUYJBCHHME JOXIEEBa-~
reqivE (BapEasT 6). MEEEMALLEYD YACNEHYD CTOEMOCTE M MaTe RANOeMKOCTH
coTH EMeeT BSPHAHT 6 ¢ EMIYNLCHHME NORNCBATENAME, OCecueYNBaumul Ipe-
JENBHOE DPACCPeNIOTOYCHHE TOKA BONH H XAPAKTEDESYNEEHCA IHATCHHAME KpH-
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TEPRATBHEX KOPPMWERTOB Ao mary = A =17,21n A, =I.
Taximy o0pasoM, NpeJJIOXCHHHE KDATEDAHR NOSBOIANT PEmWATD: 348
W ONTHMISANAR NAPAMETDPOR OPOCKTENBHEX CHCTEM C DasiIriHEME CTeneHE
PacCpenoTOYeHAA TOXA BONH B HAX M THUAMM NOJHBHEX yCTpoKCTB Ha LEp
BHX CTAIMAX MPOeRTHPOBAHMSA.
AHAMS MMIRCHEPHO~OXOHOMIMECKAX ACTSKTOB N YCTAHOBJIEHHHE KPH
TEPHH ONTAMANBHOCTHA DACCPeROTOYEHHA TOKZ BONH NPH OPOMEHMM CO3NaN
TEOPeTHYSCKAS NPeINOCHIRE I paspacOTRH CHCTeM HOBOIO THNa, BCe
BJEMEHTH KOTOPHX HCHOJBIYDTCH HENPEPHBHO HA MPOTAREHAM BCEIO TOJISs
HOT'O NepEONa. '
[posenernye Ha 9BM ONTHMESAIMOHHHE DACYOTH BADHAHTOB OPOCH=
TeNbHO! ceTH C pasyHyHol CTeNneHHD DPACCPeNOTOYEHAA TOXKAa BOMH I HIX
NO3BOJIANE YCTAHOBATH, YTO LA Kamioro "ckesera" ceTd, B TOM ‘UICie
I BEpEAHTOB C PASIIYHEM PACXONOM NOJNHBHOI'O yCTPOCTBA, HMEeT Mecs
70 OGWHOCTH NOCTATAEMHX TEXHHKO-OKOHOMEYECKUX lOKasaTeseil ¢ MM~
MANBHO BOSMOXHHMA IIOKA3STEJIAMA CEeTH IPHE IPeNEeJBHOM pPacCpeloTOueH

MAYECKEX Noxasareneil NOSBONIET Npd MPOBEJSHHH MIOI'OBADHAHTHHX ONTH=
MHSAIEOHHKX PaCYeTOB OIPAHEUETEHCA ONpPeNeNeHHEM TeXHHKO-8KOHOMIIECK]
noxasareiell 6azoBoro papuanTa ceTE Np /"=l # IHAYEHMMME KDHTEDHi
Kt (n) TPH BCEX JDYTAX IbTEPHATHRHNX BaDAANTAX. BeJIIUMHH OCTATHHEX
TEXHIKO-DKOEOMEUECKAX Noxasareye#l modoro arsTepHATHBHOI'O BaDHAHTA

MOKHO ONpejeusiTh #3 coomon_l_em: ]

Q,, = amm k Kt/n) ’

o
dtpm) < dqo(min)l; a8 tn) »
En = Cripn-2 n) »
e N1 - TOpsUKOBHE HOMED BapHEHTA; ,,,,-,,,dcp,mm),c,,m,coome heR
HO MUHMMAUIGHO BOSMOXHHE SHAYeHHs noxasaTeJsell NPONyCKHON CIOCOCHOCTH,
IEameTpa ¥ CTOMMOCTH cetT, Aoctiraemse mpr A, =I.

(19)

cers (prc.4) sHAYeHUA YKAsaHHHX Toxasareyelt MOIYT OHTH IHHATH
pasmaamn: & =0,446 1 B =0,584,
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Prc.4. Tpaduxu SaBNCEMOCTOR OTHOCHTONBHEX TOXHHEO-9KOHOME-—
YECKHEX NoRasaremell BogoBoma { - Or0 HODHARA OT KO-
s@eumenra A, :

@ C .o _ Aepy
I- = f(Ken)s 2 = -“’f(’(tn);s‘d ~— =f (Krp,)
Qrmin Cinin cp(min)

#5 BHEEHSIIOXSHHONO MOKHO CHEXATH CJeIynijde BHBOIH.

B INpaRTERe NPOEXTEPOBAHEA H PACYETA OPOCHTENEHHX CHCTEM OT—
CYTCTEYDT PEIJaMEHTHDYOMAE NOKASATEJH X HODMATHBH, XapAKTEDHSymuHe
ofPeXTHBHOCTS MCIIONBIOBAHET ODOCHTENBHOR ceTH i OCOPYIOBEHMS BO
BpeMeHH. B pesyxpraTe HEDEIKO MMENT MOCTO KAIMTATIOCMREE TTPOEKTHHE
PemeHA", B TOM UACHE DEANH3IOBAHHHE HA NPAKTHRE, B KOTODHX HCIOIH30-—
BaHAE BO BPEMEHH SHAYATENLHOR YacTH MEJHOpaTEBHEX POHIOB (Ha ceTs
# TIOVMBHYD TEXHHKY) cocrapiieT meree I0 §. Haspewa ocTpas Heodxo-
JEMOCTS BBEJCHHS B IDARTHKY NPOSKTEDOBAHESA HODMATHBOB, HCETOYANNEX
MaNOofPeKTARHOS MCIIONBEIOBAHAE SJCMEHTOB OPOCHTEJEHHEX CHCTEM.

B pesyabrare TEODETHYECKEX HCCHGNOBAHER K TEXHEEO—)KOHOMIIEC—
KEX PacveToB YCTAHOBJEHO, TO pasMax JArTOPOE (MATEDHANOEMKOCTE, CTOA-
MOCTBH CeTH) H& ODOCHTENEHHX CHCTEMAX B 3ABMCEMOCTE OT CTENCHH paccpe-
JOTOYEHAT TORA BOXH ¥ IDHHATOTO BADHAHTA BONOOCOpPOTAa cocTapaser I-I10.
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ilpeIoReHH HOBHE KDATEPHANBHHE OLEHKM DPACCPeNOTOYEHMA TOKA

BOIN HA CHCTEMAX DA3JIMYHOIO THIA: KODPMUAEHT YMEHRUEHMA CpeHeBS)
WeHHOH NpOMYCKHO# CIOCOCHOCTE BOIOBOJOB OpPOCMTeNBHOR ceTd /gy ; X
o IIMERT NONe3HOIO HCIONBL3OBAHMA BOJIOBOXOB OPOCHTENLHOH ceTH BO
ppemerst /(, ; ododmennuit xoodduumenT “"cxeyera” opocuTeNnHON cerd
A = K, A,, noSBOIHEe ONTMMASNPOBATS TEXHMIECKHe Demeris Op
TEXBHHEX ceTell ¢ NOVMABHON TEXHHRON Ha paiyX CTANIIX NPOeKTHPOBAHAR
ege N0 YCTAHOBIEHMS KX Pe3yBTHPYOUWAX TEXHHKO-dRKOHOMIYECKIX NOKA3a:
renelt.
Paspadorait aaropiT™ M NPOIpaMMi ONTAMI3AIMOHHOINO pacuera

Ha 9BM BHYTDMXO3RJICTBEHHHX ODOCHTEJBLHID! ceTeil, KOoTopHe MOIyT CAy-—
RUTH OCHOBOH# I cosnanma CAIP ODOCHTENBHHX CHCTEM ¢ Mexaumsaiyefl
OPOme T .

YIK 626,.820.00I.2 T.A.Jasnec, RaHU.9KOH.HAYK,
C. U, QuensaHeHKo, HHX,,

B.H.OcTpoyuxo, HEX.
(BHIAMRTII)

KOJIMYECTBEHHAA OLEHKA YPOBHA TEXHHYECKOIO
COBEPIEHCTBA OPOCHTEIEHEHX CHCTEM

TexHAYECKHt POIpecC B MEXARA3ALME MOJMBA NPeLYCMATDHBAST
naxsHelimee COBEpWeHCTBOBAHEEe OPOCHTEJHLHHX CHECTEM, NOABeM HX
TEXHAYECKOT'O yPOBHA M odecnmedense Ha 3Tofl OCHOBE 3aMeTHOIO NOBH-
meHnA NPOJYKTUEHOCTE OpomaeMux 3emesh CosjaHEe TEXHEYECKE CoBep-—
MEHHHX OPOCETEJBHHX CHCTEM - OONL@AS ¥ OTBeTCTBEHHAS DACOTE KOH-
CTPYKTOPCKAX , HAYYHO-HCCJACNOBATENbCKAX HHCTATYTOB, IPOSKTHHX M
CTPORTEJBHEX OpraHn3aumi,

TexHEYeCKH COBEDWEHHAsA OPOCATENHHAR CHCTEME — STO OPOCHTeNb—
HasA cHCTeMa, COCTOAmMAA H3 COBOKYIHOCTH JJEMEHTOB, KOHCTDPYRTHBHO
OTBEYAKNAX NOCASNHAM NOCTHECHMSM HAYKM M TEXHEKE, ¥ odecneuHBai-
Wwas ONTHMANEHOE YIOBAETBOPERHe GHOJOIHYECKNX TpedoBaH#ll pacrenuit
B BOlEe ¥ Hemoosee >PPEKTHBHOE HCIONBL30BAHHE NPEPOIHEX, MaTEepHAalb-
HEX, SHEPIeTHYEeCKHAX @ TPYNOBEX pecypcoR, Take cHCTeMH olecneddpa-
DT DAINOHANEHOE MCIONLSOBAHEES ODOWACMEX SeMeNE X OpOCH-—

TEALHON BOMNH, TaK KAX MMEDT BHCORMS ROHMIEEHTH NOJe3HOIo jelcrT—
“BUA B 3EMEJBHOT'0 HCIOUH30BAHMA. YTO JNOCTATEeTCA NMPOTHBODAIETDa~
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[OHHO! OCJMLOBKOM KAHANOP W YOTPOMCTBOM 3AKDHTHX OPOCHTENLHEX
CHCTENM C MEHEMANEHOR miomamsn oruyxueHss. [pMergemas rexmmra X
CHOCOCH MOMMBA OCYWMEeCTBIIOT CTPOIO HOPMIPOBAHHOE, B COOTBETCTBHA
C BONONOTPECHOCTEN DAcCTeHmit, yrrazHeHsme OpPOWASMoll mromame. Taxme
CHCTEMH OCECHewMnanT BHCOKYD NDOESBOIMTENBHOCTE Tpyza, sméeoT
MIHHMAIBHYE TPYHOEMKOCTH, YTO LOCTATAETCA B OCHOBHOM 3a CYeT Me-
YAHRSAIEN # apTOMATASAUMM NONMBOB ODE DPasyMHOR speproemxocTs K
METAVIOEMROCTHE NPOLIECCA, IKOHOMHYECKH ONPaBIAHHLY KANHTANBHEX
BAOKEHIX M SKCIUYATAIMOHHMX MSIOPXEAX.

BuecTe C TeM, NpOBENeHHWH AHANMS TOKASHBAST, YTO TEXHHYEC—
Kl YDOBEHb NDOEKTHDPYSMEX H CTPOAMEXCH OPOCHTENILHMX CHCTEM, KAk
NPABANO, SAMETHO HEXE NpeNLABsFeMEX K HEM TpeCopammi. Oro odyc—
JIOBJIEHO DASIHMAME B TeXHEKO-OKCIVYaTAIMOHHEX NapameTpax HCHOIb=
3yeMEX HA NOVEBE MAWH, B KOHCTDYKIMM ¥ OPOTAXCHHOCTH CETH , THOE
HACOCHHX CTaHumh ¢ Xp. SHauMTeNEHOe FIMAHEE HA ypoBeHs COBEPmEHCT—
Ba CHCTEMH OKASHBADT NDHPOITIO-XOBTHCTBEHHHE YCIOBMS MpPOA3BORCT-
Ba, Onpeiesaie TeXHHYEeCKYD MPHMEHEMOCT: X SROHOMIYECKYD IeJie=
COOGPasHOCTS BHOOPA THIA MOJMBHOR TexHimxa. HAlPumep, BHeixpenue
OPAIE LA B SOHAX C OCTDiM uedmigroM Dacouell CMy mmryer Heodxo-
JNOCTE HCTIONBE30BAHAA  Ha UOUMBE OCNEe KaNUTANOeMKMX TeXHIIec—
MAX CPeNCTE C EHCOKMM YDOBHeM ABTOMATHSALKE MPOlecca. Ha rTexim-
qeckuil YpOBEHh OPOCHTENBHHX CHCTEM OKAIHBAaeT BiNspme XAYecTSO npo-
SKTHPOBAHIS, 3ABACANEE OT TOIO, HACKOJBKO NPABANEHO BHOpAH THII
nOJMBHON TEeXHA¥E H ODTAMIZNDOBAHN NADAMETDH BCEX ajeMeHTOR OpOCH-
TENHHOM CHCTEMH, 8 TaiEe KAYEeCTBO CTPOHTEIBCTsa MEJIHODATIBHHX
O0BEKTOB.

Hexonst H3 BRISNMBACMOIO B NOHATHE TEXHMYECKy cOBepueHHAas
OPOCHTEJLHAA CHCTEMA COLSImaHNd, AHANM3A ee Napamerpos Ha neilcr—
BYyOUX Z 3anpOeKTAPOBAEEUX O0BeKTAX M CTENeHH OCecneYeHHOCTH OT-
pacJit B DECypcax, MOXET JyTh DeKOMEHIOBAHA HEXECHemymmas CACTEMA
noxasareneit, ompereymunas pexHAYeCcK:l! ypPOBeHB OPocmresnHoll cxe—
TeMH,

Ha cramm UpoeKTHpOsanm TexHuIecKall YDOBeHy opocmresrnHofl
CHCTEMH MOXET ONTH OXEDArTeDHSOBAH TAKEMA NOKASATensME, RAK KOSM-
DIEeHT SeMeNLHOIO HCHONAIOBAHNA; MATePHANOSMKOCT) , BRImYanuasi
Pacxox Tpyd, B TOM UHCJE nefMIUITHHX CTANBHNX; DPacxon GeToHa ¥
Eese300eToHa, COOPHOIO E MOHOMMTHOIO, METAIOKOHCTDY IR ; SHEP-
TOEMKROCTH; CEe30HHAA HAITySXA HA MAINKY M 9eJOBeKa; xangransHue
BJIOXCHAA ] SKCIUATAUMOEHS" MSNEpERN; CDOX OKylaemocrs. Ha crammm
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IxCIyaralMl Oepyrcd PaKTHYeCKHe JNAHHHE IO ISPeYMCHCHHHM TOKASa=
TEIAM, KpOMEe TOTO, NONOMHETEeNBHO BBOIMTCS faxTaveckas ypoxailooTs
CeMLOKOXO3AMCTBEHHEX KyJBTYP. TO €CTh 34 OCHOBY UDH OIEHKE TEeXHH—
YeCROI'0 yPOBHA OPOCHTEJBHHX CHCTEM NDEHATH NORA3ATEM, BHDAXAD-
e RAYECTBEHHYD CTODOHY OOBEKTA H EMeXmHe KOJMYECTBEHHYD Mepy.

Bammmmo-mcmmycmpammapocx-
umoommnoommmrnmndnpeoooﬁ
BOTCTBOBATH TPOCOBAHKEM ONTHMESAIEN, [0 XDYI'EM - He B mommofl, & I
TPOTHEM MOIYT HE COOTBOTCTBOBATH. B CRASH C STHM ONOHEA TOXHNYOOE(
T'O YPOEHA OPOCHTONLHHX CHOYOM ABAgeTCHA cioxHOR samavefl ¥ moxer
OCYyMeCTBESHA TONBEO UDH PASPACOTES OCOCHMEHHOI'O NOKASATENH -
EOI'0 YPOBHA OPOCHTENLHOR CHCTOMH, YyINTHBANNOI'O BANEHNE DASHODONHEX
noxasaresyefl, KOTOpHe B DAsJMYHOE CTeNeHN CBASAHN MERNY COCO# &
HSMEDIOTCH DASNNYHEME ©ZMHAIAME,

B Hacrosmee BpeMsa EMENTCH DacOTH, NpeIATADNEe OUCHEBATE
KAYSCTBO DASHYHOM NpOJYKIEN, & TaKke NeATENBHOCTH mpemmpaaTaf
IDE TIOMOmME OCOCWMEHHOro noxasaremi. Tax, mampmmep, 3.A.Kammayx
[ 1] onpenexenzen ododmemHOTO NORASaTesw NpeRtATAET OUEHEBATH X
CPABHEBATH NEATENBHOCTH CTPORTEILHO-MOHTAXHHX OPI'aHESAIE, ITpH-
HiMai 38 OCHOBY INAHOBHE M QaxTavecKme noxasarenn. Meron "@ymw-
IEA XeJaemoro”, B OCHOBE KOTODOI'O JEXHT OnpeleleHHe OGOCmeHHOT'O
NOKASATENT KAYeCTBA TOBAPOB WHPOROTO NOTPeCNIEHHA, IPHMEHAETCH
B Hemepnasmax [2] . 9ror merox sawmvaeTcs B ECHONBSOBAHAH
B ONEHKE KavecTBa HeJmHeHHHX fymxusfl NBYyCTODOHEHEr0 E ONHOCTO-
POHHEI'O OrpaHNvYeHms. Ha BOSMOXHOCTS IDHMEHEHHA STOIO METONA A
OLISHKH KaYecTBA OOULNOIO IHANASOHA UDOIYKIMH OT TOBAPOE MEPOKOIO
NOTPEONeHEsA N0 TEXHWYECKEX CpejicTs ccwmaercs X I.I.Asramsmos [3] .

llo MECHHD aBTOPOB NAHHOR CTATHE,9TOT METOX MOEST OHTH NDH-
MEHEH H JUI OUEHKH TEeXHNYECROI'0 YPOBHA OPOCHTEJBHHX CHCTEM.

Texam oOpasos, AT TOIO YTO0H CPEBHETH TeXHEYeCREH# ypoBEeHH
IDHHAMASMHX NDOSKTHHX pemeH#l BHOBHL CTPOAMEXCHA OCLEKTOB, & Tarkxe
CymEeCTBYNUEX OPOCHTENLHHX CHCTEM, NeXecOO0pasHO ECIHOMLIOBATE 000C-
meHEEl TORasaTeNh, NPAMCHEMHE X DASUHYHEM CHCTEMAM, 4 TAKEE Me-—
TOX NpEBeJICHES OTHENBHHX Iorasareseff x 0COGWeEHOMY.

Cpems Gosmmoro xxracca EeampeflHux @ymammil VD XADAKTEDECTHEN



aTepecyonit Hac JWanasoH HeJmHeHHOCTH JEeENT B Ipejenax Ha-
MeHemts aprymenta gymxmt Y, or mmyc I go wme 7. 3ta GymKus
odnanaer cpolicTBaMM, NeJAlMUDG! ee O4YeHh YMOOHOi mna onpeneneHEs
TEeXHHYECKOI'0 YPOBHS ODOCHTEJIBHHX cHCTeM. Tax, norasaress, COOT-
BeTCTBYU! HUXHEMY Npejiedy TeXHAYeCKNX YCJOEmil, paBeH Hyam
(prc.l), a mMAKCHMANBHOMY YPOBHD - [UIOC 7 HA OCH adcmuce

B coorBeTcTBEM CO cpolicTBaMn yrasanHOR OyHKIM WHCJIOBHE
XapaKTEeDHCTHRE TEXHIYecKor0 YPOBHA HEOGXOJMMO OTHODMMDOBATE Tak,
YTOOH IHANA30H NPHEMIeMHX SHaYeHMl “WMCHOBHX BEJMYMH TOIO MM
MHOTO IIOKA3aTe N Jexan B npenesax or muEyc I no wmce 7. Tax xax B
HaweM ciyuae y OOIBIMHCTBA nokasaresell MOXeT OHTEH OTpAHMYECHME TONb-
KO HHXHETO mpezesa, 70 Y; =0 COOTBETCTByeT HIDKHEMY NpeeJBHOMY
SHAYEHMY Texmmieckux ycaomuii, a Y; = 7 = MaKXCHMAILHOMY YPOBHR.
HopMEpoBaEMe OCYHMECTRIAETCA N0 HOpMyXe

I o (2)

7 3 ol e
R [ Ko Yoot s
a BHYNCJEHAe TIOKA3aTeJd mpouspoaurcs no gopuyne (I).

rTne X =

Kanbrowenu s , pvd/ea
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1 i
‘2"0'2‘3’450'7'
: I

)
é;g 0
— |
v L

2-101 2345867
Puc.I. Onpemesenwe moxasarexefl Ha Q -uxane

Lesonnan wazpysxa, 2a/vea
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Int TOr0, YTOGH CONOCTABHTEH DAVMUHME XAPAKTEPHCTARE CH
CTPOHTCA Oe3pasMepHan mkaza, avewmas nuanasod or 0 mo I (radu. I
rie @ =0 COOTBETCTBYET AGCOJDTHO HEYNORIETBODHTEJHHOMY YDOBHD
OPOCHTENBHOM cHOTEMH, 8 @=l - MAKCHMATRHOMY YPOBHD, odecne .
meMy CO3jaHMe TEXHHYEeCKH COBEPWEHHMX ODOCHTENEHMX CHCTEM M MaK-
CAMANLEYY IPOAYKTABHOCTH OPOMASMHX SeMeJbh NDE HaXooNee SROHOMHOM
pacxone MaTepEANBHEX, TPYLOBHX, SEMEJIEHHX M BOXHHX DECYPCOE.

Tadmma I
llkaxa nna onpeneseHust Ces3pasMepHEx nNoxasareJeit
OPOCHTENBHHX CHCTEeM

Tpanauus *  XapaxrepscT#ra noxasaresneft

3Havenml

I,0 MaxcaMansiull ypoBeHb

0,79-0,8 [Ipepocxomaufl # mpremiemuil yposeHs

0,79-0,63 Xopomuit yporens ( 0 ONTHMATHHEHR ,
xoropult pasen I - I/ € ~ (O,

0,62-0,40 HepocTarTouso xopomsil, HO mpEemiesdt 10 Tex-
HITYECKHEM YTJIOBMAM YPOBEHb

0,39-0,30 Tipeneysroe sHavernme (I/€ =0,36788 npenesmmiit
YPOBEHED, RONycTMM TOXHEYOCKEMN YCIOBEIME)

0,29-0,2 Hasxeit ypoBeHb

0,1 [louEOCTED HempéemreMult ypoBeHS

[paxTayeckiil MHTEpPEC NPEACTABINT IBA NOKA3ATENT, NpADeneH—
Huee B Tadx,l. Ilpenensyo HESKUM NOKasaTess, COOTBETCTBYIUEN HExHefl
TpaHMie TeXHEYecRMX ycxongit, pasmuit 0,37, 2 NOKA3ATeNS , DABHHI
I, ~ maxcamansHul! ypopenb. Huxepmit nupenes TexHHYecKEX ycaonmit Haa-
HAuaeTcs Ha OCHOBAHEM YKDYIHEHHHX YAEJIBHHX noxasareyefft B BOXOXO-
3ACTBEHHOM CTPOATENBECTBE C YYeTOM NPAPONHO-RIMMATHICCKAX N XO-
saficTBeRENX ycioBmii. Ha ocEHopamme amaymmsa 50 mpoexror naa ycaonmit
llenrTpansHoro paliona Hewepnoszemuoit 3oru PORCP ycTaHOBNEHO, 4YTO OC-
HOBHOM MammHO#, MCIONB3yeMmolt B HacTOAmee BpeMs HA NOMMBE, SRIHET-
cd JJH-70, a raxxe "@perar” c¢ amaparamz JI-30 ma noumsa yIvios.
1A CTPORTENHCTBA 3aKPHTOR ODOCHTENHHON CHCTEME TPesyeTcs NOBHNEH=
Hull pacxon TpyO. [IpE ECNONES0BEHHEE HA NOIEBE YRASAHHOE TEXHMKE
moxeelt mpexex KSH npmusaT passmM 0,9, lorpednocTs B Tpydax ¢ ydue-
TOM MEJKOKOHTYDHOCTE ¥ TEPDATODHANLHON pASHENeHHOCTH ODPOMASMEX
MACCHBOB NpHEATA B pasmepe 50 M/ra NpH XONeCaHME B NPOCKTHHX De-
merEax or 18 mo I176.6 m/ra. Iipe nefuumre oTamsHMX TPYO Hmmmit
npenes Ex menoxksopaHmd m [eETpaxsmux paftoop Hevepsosemsioff so-
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HH OpHHAT B pasmepe IS m/ra (radn.2). Ha ocHOBaHMM aRamN3a MPOEKT-
HHX JIGHHHX YCTAHOBNEH HMEHMN Ipejes Id pacxola MeTALIOKOHCTDYK-
i, CeTOH& M Xese300eTOHA, SJEKTPOSHEPMHME. C yYeTOM HODMATHEBOB
Ce30HHOH HAIPY3KA, MENKOKOHTYDHOCTH OPONAESMHX YYaCTKOE H MX Tep—
PATODHANLHON pasiesieHHOCTH, & TAKKE ECIOJNE OBAHAA HA NOJMBE NOX=
JeBaibHON mammmy "®perar” (B ocHoBHOM oT 7 N0 9 Tesemex) Ce30H-
Haf HATPYSKA HA MamMEy HasHauaeTcd B pasmepe 50 ra mwm 1,5 a/(c.ra)
# 25 ra Ha wesopexa. COOTBETCTBEHHO CE30HHON Harpyske, yxasamHO#
BHIIG, ONPejeJyIeHH IpeJleNbHHEe 3HAYCHAS KAUNTAIBHHX BAOxeHn!! X axc-
IIyaTalMOHHEX M3nepxex, cocrasiomge 2000 # 200 pyd./ra. Hmmmaft
npelies CpOKa OKYNAeMOCTH IDH HOpMATEBHOM cpoke 8 ser mpumar I0 aer.
Ododuensnit noxasaTeshb NOUIXEH NPEJCTARIATL KOMOEHALMD OTHE -
HEX Noxaszaresieil, B HeOGXOmMMOH CTeNeHE XApAKTeDHIYXMEX BCD CHCTE—
My B nexom, Cremyer ydecTh Taxke, YTO XOpOmEe KAYECTBO BCEX NOKA-
3aTeJell JIONXHO COOTBETCTBOBATH BHCOKOMY YDOBHD Beell cmerems, a
HEJONMyCTAMO HH3KAR BEJINIMHA [axe TOXBKO ONHOIO NOKA3aTe/ s, HE3ABE-
CEMO OT BEJHMHN JIPYyI'X, 3aMeTHO CHERAeT obolmeHHui moxasarteus
cucTems, [09TOMy MiMA ONpejeseHE] HCROMOIO NOKA3aTent HeOoGXONEMO
HCNIOVIE30BATE CPEHID I'SOMeTRHIECKYD OLGHKY MHNMBANYANLHHX ONeHOK

q; [4], T.e. n
Q-Vig,; , (3)

ot et 2.9 50w

Buuscaiense 0GOGWEHHOT'O NOKASATENA OPOCHTENHHON CHOTEMH MOXHO OE—
carTh CJeNyuM BHDaXOHHEM:

(£ LA (Yomes, Yiry, Y,)]

fz'[fz( Yz,':.?,f, y Yory, Ya)]

Q - f'J ............... (4‘

nLfn(Yn s, Yo, Ya)l

ne Y ""i 5 Yiry, Yi =~ KOHKDeTHHe UMCJOBHE SHAYEHHS YACTHHX NO-

MAECHMANBHOTO, HEXHOI'O UPONeXa TeXHNYSCKEX yCXOBEE X

faRTEIOCROIO NORASATENA, fi = BuYNCEOHNe SHAYGEME (eSpASMEDHOTO
9ACTHOrO [ ~I'O HORASATENS 0O PopaMyae

7
Y,--m(yi‘\’ry),

I9I



FILLCY, (imdns Yiry » Yi)] = muramonense nopuorposaisioro ma I sEavenas
YACTHONO | - TO NOKA3ATENS TO HOPMyTe

i

g;" € ’

f 34,9209y, Q,) BEIMCTEENRE OCOCUEHHOTO NOKASATENA TO GOP=
MyJae .
Q- ,’.7: 9
Tadmema 2

, HeExmii{ mpejes TeXEMYecK:x yoaoBmH min llesrpansHoro paftoma
HewepHoseMHO% 30HH

SHa- KSH Ma T cnex- CesoHHas HArpDYSRA Ha- GR-
— e o Renx/(GeTa) TR o AN QLY
u/ra n 'r % - p- Talb- ATa
HA n JOo-  THA, HHE IMOH- M
[IKa=- e KOH- XBT.4 BIO~- HHE Je
= o S a3 opn
m’l’ﬂ py6. /ra R,
'ron. pyo./ra
3 /m

0,370,9 50 I5 2,5 200 IS00 o 9 25 2000 200 I0°

[ipepnaraemas meToMMKa ampoduposana Ha 50 npoerrax, BRIOYAD-
wrx 28 pailoHoB MocxoBckoft odnacTr, PacueT HPORSBENEH HA MIKDOKATb~
Kynarope B3-34, Ha puc.2. NOKasaRH pacupelieNeRMe N0 KIACCOBHM M-
TepBaNaM PCEX OCHOBHEX TEXHEKO-3KOHOMMYECKEX NoxasarTesell anammag-
PYeMEX NPOEKTOB, HIKHAA I'DaHMLA TEXHEYECKEX yoaonmi, UMCIOBOE 3HA-
YeHHe X NPOUEeHTHOE COlepEaHEe IPOSKTOB, COOTBETCTEYMMIMX TeXHEYeC—
KAM YCNOBAAM., AHAIN3 PeSyJLTATOB pacyera NORA3AN, YTO 5 NPOEKTOR E3
50 mMenT TEXHHKO-OKOHOMHYECKNE TIOKA3ATENH, NOSBOJANWME OTHECTH 3afs
POSKTHDOBAHHEE CHCTeMH K ITPEBOCXOIHOMY YDOBHN.3TO OPOCHTENBHAS CHC—
TeMa B comxose "TaroBckui" OpexoBo-3yeBCKOTO paifoHa, MMenmas cje-
Jyoupe noxasaresm: K3 - 0,98, pacxox Tpyé - 28,6 M/ra, ranmioxe-
mua 860 pyd./ra, oxcriyaramymonHue Manepmin - 94 pyd./ra, cpok oxy-
NAEeMOCTH 2 Iofa. AHANOIHYHHE NOKAZATENN KMEDT ODOCHTENbLHHE CHCTe-
ME coExo30B "Tlosmx" Jlyxosmuxoro paitoks # "PocToRmy" Kamrpexoro
paitona u T.X. OpocnTessHHe cacTeMy II NMDOEKTOB, YTO  COCTABSET
2% O0Wero KoJMYecTBa, iMenT xopouni! ypoBeHs. 2T0 OpOCATENb-
HHEe CHCTEeMH COBXOS0B "BHyxoBckuit" m "Porauesckuit™ JMHTDOBCKOTO
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paliona, comxoza "llouMHKOBCKEE" EropheBCROro paiioHa & Ip. 9TH cEC-

TEMH AMEOT NOXASATEJH, COOTBeTCTEYNUAE TEXHWYECKIM YCIOBMSM, odecrne—

ABANILE OXYNAGMOCTD RAIMTANBHNX WIOXeHZ B Ipesesiax HOPMATHBHOTO

Cpoka. 22 mpoexra,mms 44 & uMewT ypOBDeHs, IpASMIEMHt 110 TeXHEYEeC-

KHM YCIOBHfM, T.€. 1O OCHOBHHM IIOKA3&TEJAM BHAMEGHMS BHWE WIE DaB-

. HH HUKHEMY IDEJeNy TeXHHUECKAX ycJomuit. OGoCmeHHui moxasaTeis Hi-

- me 0,37 (mmsmi npenenn TexHEYecKEX yeaorgit) mmewr I2 mpoexTos.

9T0, HANPAMED, OPOCHTRIHHAA CHCTEMAE COBX03a "Cepmyxoscruit" Cepny~

. XOBCKOTO pailoHa, AMEOWAR TAKMe NOKAsaTeJd: Pacxony Tpys - I32 m/ra,

| dJiexTposHepriM ~ I734 KBr-u/ra, xanuTaibHNEe BIOXeHHA - 2547 DyG./ra,

| ORCIUyATAIZOHHNE U3NEPEKE - 204 DYyG./ra, CpOK OKYIAEMOCTH ~ 18,3
rozpa. 2

llposeneHHas anpodausa NOKa3ana PaGOTOCIOCOGHOCTS Npelarae—

| MOTO METOIYTIECKOTO NOAXONA X ONPENEeJEHI TEXHNIECKOTO YPOSHS Opo-

| CHTeNBHMX CHCTEM M BO3NOXHOCTE €I'0 HUDOKOTO IDAKTHYECKOTO IIpHMEHE ~

| HEA KAK VLT CHCTeMATASAIMK NOCTPOSHHEX CHCTEM B COOTBETCTBMM C (83—

.' pasMepHoi g-nnca.noﬁ A nesielf onpeneJyieHus OYepeNHOCTH IIPOBEICHAR

. DEKOHCTDYKUMI OPOCHTENBHEX CHCTCM, TaK ¥ IIA ONpEIeNeHMd Ha Cramud

. TPOEKTUPOBAHMA ¥ NPOBENEHAA TEXHAYECKON IKCIEDWHSK OCOGLEHHOTO N0

| XasaTeJsi TEXHNNECKOTO YPOBHS ODOCATENBHON CHCTEMS.

Crcox MCIOMBIOBAHHON JIATe PaTy Dk

: 1. Kemmayx 3,A. OGOGueHHHI! NOKa3aTeNh NEATENbHOCTH CTPOR-~
TEJBLHO-MOHTAXHEX OpTanusaiuil,~IHIpOTeXAnKa ¥ MeJwmopaums, 1982, % I.

2. Craumaprusaiys 4 xavecTso. M., Crampaprs, 1969, % 29,

. 3. Asramsnon I.T. loTpeduTensHas CTOAMOCT: ¥ ee H3MEepeHue.
M., I97I.

4. Bruury K, Cpemnae Besuramns. M., Crarmerssa, I970.

YIK 621.646 T.E.QoMuR, KamL.TexH.Hayk
( BHVIAGTI)

COBPEMEHHOE COCTQAHME ¥ HAUPABIEHME PABOTH IO
THIPOTEXHVIECKONR TPYBONPCBOIHO! APMATYPE

TexHugYecrEM IPOTEO30M PASBATHT ODONEHUS B CTpaHe QUpeueseHn
MeomHelmalt pOCT YAEJBHOIO Beca 3aXpHTO! OpOCHTEXBHOMN CeTH, KOTODHR
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25 THC.KM,

YeTaHoRIeHO, YTO NOTPECHOCTH OTPAcul B 3aNOPHON, pern
A IpenoxpaHuTensHolt apwarype cocTaBMT 1,2 MIH.EUHML eXerg
OKOUI0o 636 THC.emHml 46 BANOB ~ IIA SAKPHTHX opocm.msm
npmepno 75 % BCeX BIIOB 8PMATYPH COCTABAT 3aTBOPH M 3aJBIL
25 §} - 1ianeHy, BaHTYSH, PETyAAPYOuas  # TPEAOXDAHATENBHA
B uacTHOCTH, Ha CUuXailiy® NepClnexTHBY NOTPECHOCTS: B MDPOTHE
yeTpoiicTBax cocTaBET nopanxa 5,0 THC. eMHMI eXeroiHO, pe
nangensst - no 10,0 Tec, [lo yCJaOBHHM jamMeTpaM IpOXona M !
apaTypi COOTHOWCHHE COCTABAT: xmameTpH o -300 mm ~ 55,
400 i 500 s - 30 7.

B HacTosmee BpeMa OTpacHb OGecnevYeHa OUHeMoM H3BOJ
apmaTyps Jmub Ba 27 %, nocnomouapmypoﬂnpammmwoi
YeHns, TeXHRYECKHES NOKASATeJH KOTOPOR He B NOVHON Mepe OTE
CrempAYecKiM OCOGOHHOCTAM OPOCHTEJNEHOR cHOTeM:, [[paKTis
mcmmapmmmopocmnmucmcncmsmﬁiaf
BOTHOBOJIECKEX CTOKOB M HMSKOHAIODHAS apMaTypa (P,-O.&Ih)
CHCTeM MEXAHM2EPOBAHHOIO NOBEIXHOCTHOIO OpOWeHES OT smnd
Ha pemoATHO-MexaEEuEeCKEX 3anoiax Mmmomxosa CCCP B HacToAmee &
mmmmmmlwm.emmmmnpomr

Ouenra TEXHAYECKOI'O YPOBHA BHITYCKASMEX ua.uem HBaeT,

470 HEOOXOJUMO TPEKPATATH IPOH3BOXCTBO 38,5 % THNOB TeXHAYECKH HOO
BepmerEoft apMaTypy B MojepHAagpopars I8 .
B cucreme Mmisonxosa CCCP paspaGorTkoit rpydonp@om z

DH VI ODOCHTENLHMEX CeTell SAHEMANTCA TP HAYIHO-HCCIeNOR
opraamsaimy (BHIO "Pamyra", YipHIuM, IpysHGIuM), .u
auazips B/0 “"ConaBoampoexT", DAN 30HANBHEX HAYYHO-HCCHENC -
H NpoerTii: opramusanuil., Boxnmoll odnem pador mis
IPYTIME BEHOMCTBAME. -
3a nepuox ¢ I975 roma COBMECTHEME YCIIMAMM paapadormr
BAIA apuarTyp 43 THTOpasMepoB HA yOJOBHEH juameTp or I00 mo

Paspadorra apsarTypu NPOMIBONANACH HA OCHOBE ONpeneseHus
PeNBIHX OCOGCHNOCTEN TeXHONOIAYECKIX DEXMMOB, A TAKKS AHOMANBHEX
pougrasmriecsx Arremt (B 1.4. IEIPOYAADOR) B DASBETBICHHHX OPOCHIM
HX COTSX, NOJYYEHHHX DACYCTHHM NyTeM X IyTeM HATYDHHX Mccreosaimil
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na Cysoponckoit, XepcoHcroif, Kaxoscroii, JHIEJBCKON OPOCATENBHEX CHC—
Temax Mo MeTOIMKe TIONeBHX HccJvezosaimil, Brep:.Je NpiEMEeHeHHoll B oTpac-
Jil o cxeme "HacOoCHasd CTaHIYY — OPOCHTENBHAA CeTh: — NOXIeBANBHAR
MAUHA";  PasSHOCTOPOHHEro HHPODMAIMOHHOIO M NATEHTHOTO noxcka no CCCP,
crpanas C3B, Ascrpms, CHA, QPT, Smwrniym, Ppaxiut, fnomst o 1p,,
VHADMUMPODBAHHEX TeX:MYEeCKIX TpeOOBaHMI HA napameTps apMaTypd, nospo-
JAIUUD.  OUTHMEIHPOBATH KOHCTDYKIUMM OCHOBHLX BHMOB apMATYDH NpinieHi-
TEJBHO K CHenshiYecKUM OCOOSHHOCTAM ODPOCHTENBHHX ceTell ¥ JoRIeBanbHOIl
TeXHARE, BXozsAuelf B CHCTEMy MAMH VA KOMIWIEKCHOI MeXaHisaius! CeJb-
croxo3siicTeeHHOro npoaspogcTsa Ha I976-1980 rr., ISBI-ISES rr. n Ha
NEPCNCKTHEY ; HOMEHEJATYDHO! Nporpamdl 3AIpYySKd KpyuHelmux 2 oTpaciu:
3aBONOB TPYCONPOBOIHON APMATYDH; DPYKOBONMIAX MATEDHANOD TO NROSKTHDO-
BAHHK ¥ TEXHIYECKOMY OCC/XBAHMN OPOCHTENBHEX CHCTEM C MHPOKO3aXBAT~
noft n xpyrofl mammpHOi TexHiKoll.

OCHOBHHME NORA3ATEJUIME NONOXMTENBHOTO 3NISKTa DPAPAsCTOR ARADNT-
CRS 8
NOBHUCHAE KOXDDMMEHTE HANSRHOCTH 3axkpuTofl opocmTesmHON ceTd C
0,6-0,65 no 0,91-0,95;

YBEJMUCHME MCIIOVL30BAHMA 3eMEeJBHHX pecypcoR ®Ha 1,53 & 3a cuer
COKpauleHAsl apapsil ceTH;

yCcTpaHeHHe OTKA3OR TPYyOOIPOBONHON ceTH co cpenHe# neHoll ogHOre
orxasa 0,07-0,5 Tuc.pyd.;

YMEHBUCHME YIEJBHEX IAINTATHHUX BAOREHHHE B CTPONTENLECTEO OPOCH~
TEJLHUX ceTelt Ha 6 &;

CHIDICHAE MMeTAUIOSMKOCTY NO apuartype B cpeawem Ha 40 2, a mo or-
IeNBHNN BUNAM Manesni Ha 25-180 Xr HA JNHAIY ITDOIYRUAA;

POCT YPOBHA NPORSBONETENLHOCTH TPYAA IDH HIUOTORMEHHN APMATYDH
ma II %.;

YHUDPOUeHHE TEeXHOJOI'AM H3IOTOBICHII ApMATYDH, Jomycxkamued ee mac-
COBO€ NPOM3BONCTBO IPH COKPAMEHHHX CPOKAX;

NOBHWOHAE YPORAUHOCTH CENBCKOXO3AHRCTBEHHHX KyJIbTYP sa cuer
NOBHICHEA TEXHOJNOIWIeCKO!l FOTOBHOCTH OPOCHTEJHHON CHCTeM: B LesoM
i ONTEAMM3EIWA CPOKOB HOJuIBA.

Paspadoramiian apsatypa NO3BOIAET OCYWECTBATD CJS/ynulge TEXHONO-
THNECKHe OTe pailiu :

oneparMBHOe BKOYEHME J BHKINYCHHE IOXNESBANBHEX MAlAH, HACOC-
COB ¥ OPOCHTEJBHHX TPyOOUpPOBOJIOB;

OTKIDYEHIe OPOCHTENBHHX TPYOCONPOBONOB H OTHEJBHHX YUYACTKOS pac—
NpeleUTeNEHHX TPYCOTPOBOROB ITPE HEOGXOMMOCTH X DPEeMOHT2;

yRaseHse pOsNyXa A3 TPySONpOBONOB OpOCHTesNBbHON ceTa
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BIYCK BOSAYXA C HEAbD NPeLOTBPAMEHHA PASPHBA NOTOKA CIL
HOCTH ¥ MCRJINMEHNA OCpas’oBaHNA KaBUTAUMOHHHX 30H KaK OpH B
YEHEM JOEIEBAJBHHX MAWMH , TAK ¥ NDA BRINYEHHH HACOCOB;

noNNepHARMe 3ANAHHOTO JIaBNeHAS HA PEIpaHTaX, mmnm
LMHAX, B HAYANe OPOCHTEJEHMX TPYOONpOBOJOB, & TaKke B APYTHEX &
HLUX TOYXEX OpOCHTeJbHOM CeTR M Ha BHXOIEe HacocHolf crawmme;

TpefOTEpEIieHMe TOBHISHUA JABJEHAS B CETH CBEIX ONpeNeNeH:
Ipefielia, SANABASMOTO B COOTBeTCTEME C YCJOBHAME DAsOTH OPOCHTENE
CHOTEMH # NPOTHOCTHMME XADAXTEDECTHKAME HOTOJBIYeMHX TPYS;

ONOPOXHEHAEe HA SUMENK IeDHON TPYOONPORONOB Deelt opocaTessHON
CeTH, 4 1pH NPOBEJCHME DEMOHTOB - €€ OTIeNBHMX YYacTKOB.

J/STOTOBJIEHHE ADMATYDH NMpOM3BonATCs Ha Tamrapckom SIMS u Typ
KeCTAHCKOM 3aBolie "PemcTpofimopmam” INABDECCOBXO3CTPOR, KameHOKOM
43 TrancpeBOATrOBONCTPOS, TomeRckoM PM3 Consrmemo.ucrpo&
mpaaried 10 "ApmsommycTpua” TaasapmsoncTpos, Tyiscxowm JM3 T
YepHO3EMBOACTPOA, Sanopoxcxom PM3 Mmmomxosa YCCP, mpemmpast
TrasnonecreBofcTpos, uacre I-off ovepem BexTeMpCKOIO saaom gl
Tanposaw” # jp. Padouas JOKyMeHTauMA NepejaHa Tawxe Ha 5 m
BONOB OTpacay, B TOM upcae =Ha Ilyravepcruit sasox  "TWipoas
CEpMHHOTO OCBOEHMA. 5

HapomHoxoszaficreernuit afbexr oT BHeIpPEHEA DE3yILTATOB Pacdor GO
rapiser nopamxa 5,0 wm,pyd. & HAYANEHHN TIEDHOX OCBOEHHA ITPOHSBOA
apmatyps ¥ mpepwcuT 40 MIH,pys. ¢ BEONOM B jeitcTBmEe Ilyravencko
BexTeMi#pCKOT0 ClelMARMSMPOBAHHHX 34BONOB. Ha 3THX 3aBOiaX T
raeTcid OcpoeHde 35 BANOR M THNOpASMEPOB HOBOW apMaryps. K Hi !
My BDEMEHM NepexaHa padodyas NOKyMEHTAalMA Ha Islsnem:!!nae
nepesaua eme Ha I0 PaspadoToR (SAKOHYGH PTAN xoxcrpylpomm)

B cpemHeM HayYHO-ACCJENOBATENLCKAE # ONMHTHO-KOHCTDYRTODCH -;
pacoTH, a Tamre DPacoTH MO IONTOTOBKE HODMATHBHON NOKYMEHTAUmM,
CRABaHHHE C DPaspacdoTKOi, OCBOGHMEM ITPOMSBONCTBA ¥ BHEZpEHMEM B I
THKY HOBHX THIOB ¥ KOHCTpYyXwili apMaTyp, sapepmeHw Ha 80 %, mp L
HEKOTOpHE #3 IPeIyCMOTPEHHHX pPadoT 3aBepmeHH NPAKTHYECKE MOJEHOCT
OCTaNbHHE NOJKHH OHTH 3aBepliesH B cpox mo I985 r, Mx OCHOBHOE u‘_
IeTmaNue ~ OKASAHHE HAYYHO-TEXHNYECKOH NOMOm# B OCBOSHMM ITPOASBO)
CTBA i BHEJPEHMM B NPAKTHKY CTPOATEJLCTBA M SKCIUIyaTAUMA nonux"
NOB ¥ KOHCTDYKimii TpyOONmpOBOIHOR apMarypu d npenoxpanm.nm
polcTn, #3yyYeHHe M OCOOUeHHe ONNTA MX MCIOIL30BAHI, CBOEBDE <._, (
BHABJICHHE HOZQCTATKOB TeX WX AHMX KOHCWPyKui apMaTypu & e¢ Na
Heliee COBEPUEHCTBOBAHHE. .

C TOYKHM 3PeHHs HOBMX HANDARJEHMM 10 PA3PACOTKE XOMILICKCA ApM
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TYPK A1 OPOCHTENBHHX CHCTEM, Ha Hall BSTUULY, HEOGXOMMMO pasBuTie
ee HOMEeHKJAaTYDH:

cosjanpe HE3KoHanopHoif (¥a padouee namnerme no 0,4 Mla) sanop-
. HOjl apMaTypH C DHNPOMEXABMYECKUM YIPaBJICHHeNM;

COBEDUEHCTDODAHME apMaTypH WA HCNONB30BAHMI RXUBOTHOBOAYECKNX ,
X03AHCTREHHO~OHTOBKX CTOXOB B cpenax ¢ pH =6-8, pasmepom Oprammiec—
xix BwmoveHmit 10 I0 MM, XOINECTEOM HEOPraHAYeCKMX BrmYeHuii 110
1 r/x;

cosnamMe KoMOEHMpOBaHHON apmaTypu (Takas apmarypa OyIeT BeCh—
Ma dfbexTHBHA NTDA YaCTO DACNONOREHHIX IMIpaHTaX Noxsersoil pacrpere—
JaurensHoll ceTd);

CO3flaHie MHOTODYHIIHMOHANBHON apMaTypH;

CO3NlaHNe ClelHANBEHOX BOROieyMTEJIBHOI apmaTypu, Hcnoassyoaeit
DIV YIDABNSHRS DAcXOnow (3anaTiMxé NOJHBHON! HOpMH, OIpAHEYETE-
JM pacxona);

COBEDIEHCTBOBAKAE THIPOMEXAHNYECKOTO H DJJIEKTPOMEeXAHHYSCKOTO
TpEBOAA YUPABJICHAR apMaTypoll i aBTOMATH3APOBAHHHX OPOCHTEJHHEX
CHCTEM;

CO3JlaHie anMATYPH M3 ILIACTMACCOBHX MATepEalos.

Omi #3 HEOOXOJUIMEX YCJIOBHI I COBEDWEHCTBOBAHMA DAJdOTH 1O
COSAHAD TANPOTEXHHYECKOH TPYOCONMpPOBOLHON ADMATYDE BHCOXOIO TEeXHAYEC—
KOI'O YPOBHA ABIIETCA N cosnamme B cHereme Mmmonxosa CCCP axcrnepu-
MEHTANBHOI'O 3apona (1exoB) 1O M3rOTORVIEHMX OINTHHX OGPasloB, TeX—
HOJOTHYECKOH OCHACTKH, HCIONTATENBHHX CTEHIOB.

Haspesio pemeHEe BONpOCA O COZNAHEM DPeMOHTHON Gasm mu1 HOBOIL
apMaTyDH, HEOOXOIMMOCTH KOTODPOK OYeBHNHA B CBA3M C HAMEYAeMHME OOJb-
myME OOBEMSMH €€ ITPOHSBOXCTBA K BHeIDeHHA.

YIK 621.646:631.347.221.1 T.E.Qomue, KaHn,TexH.Hayw,
A H.llepmes, wHx.
B,/ Crenanos , EHX.

(BHIO "Pamyra™)

COBEPIEHCTBOBAHME KOHCTPYKIGM NPOTUBOVIAPHOIO
YCTPOUCTBA K3r-I20

IpoTusoynapaoe ycrpoiterso K3I-120, cepmitio Bamyckaemoe Tai-
TApCKEM SKCHSDMMEHTATRENM JETEHHO-MEXAHNYECKAM 32BONOM, OCecnevmBa-
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€T SEmETy TPYCONPOBONOB OPOCHTEJRHHX ceTell OT IIIpaBIIYecROTC yAa-
Pa mpa pacxoniax Tpydomposopa Ko I20 ni/c u B juanasoHe BeNIUH
TiTpoHaMEYeckoro Ranxenus 0,3-2,7 Mia, Jpoccesmpyemlt ogneM BOTH
yerpoficTBoM M3 TPYCONPOBOXA TP JOKAMMSAIME IYIPABMIYECKOTO YHAapa
nocraTaeT 45-50 x/c. Sror copacuBaeMuii 00neM BONM H ompejeaier
IDMSSHEMOCTD IPOTABOYASPHOTO yerpolicTBe HA TPYCONMPOBOXAX DHYT—
puxoasicTReHHOl coTH ¢ BHYTPOHHEM ImameTpoM X0 250 mM. Ompaxo Ha
OPOCHTENEHEX CHCTOMEX BOSHEKAET HEOGXONEMOCTS SamETH TPyOOIPOBOXOB
C CONBUmME JEaMeTpaMi ¥ pacxonamit. B oToM ciyuae TPyCOUPOBOTH 38~
ImENTCs NyTeM NapaiTeNbHOf YCTAHOBKM HECKOJBKAX NPOTHBOYAADHEX
YOTpoficTE COOTBETCTBEEHO C DACXONOM TPYyOOIDPOBOXA, YTO NPHBONET K
YROPORAHED CTPOMTENBCTBA, Kax NOKasaum SKCIVYATAIROHHHE HCCHeHOBa=
HES, ROHCTPYKIEA NPOTEBOYAAPHOIO ycrpoficTsa K3[-I20 nOSBOMHET MO-
BHOHTE: o0b»eM BHOpOCE, & SHAYHT DAcHMpAEeTCA 30HA NDHMEHEHMSA yorT-
poficTRa Ha TPYCONPOBONAX GOXENOrO XNAMETDA.

Pacxon cOpacipaemoft BOIH NDE JOKAIMIAIME THIPEBIIIE CKOTO
mmmwmmmmwemmm

Q-/{‘.D/:V.?gh’ -
mme Q - pacxon, M°/c; D - ImaMeTp cepva kiamama, M; A~
nHCOTa MOELeMn sEafpars, M; A - Hanop Ipi OTKDHTHM Kianasa, M

# - rooffEnperT PACXoNa KOENEBOR meJH KIANAEA. .~

iz QopMyXE BAMHO, YTO PACXON NPOTHBOYMADHOTO yCTPO#CTBA IpO~
NOPIONANEH BHCOTE NOHLeMA IuafparMil OT Ceia. :

B npormsoynaprok yerpoficrse KAI-I20 Bucora NOmEeMa MeMODEHH
OTrpaHEYKBaeTed 4-5 MM, YTO COOTEETCTBYET NPONYyCKYy O0%eMa BOIM
4550 a/c. IMpomexopar 570 BCIGNCTREE TOTO, YTO IDH CROEM TONBENMS
maiparsa I (pruc.l) JONMONHETENEHO CREMAST BOSIYX B BONOBOSIYWHOM
daxe 2, CO3aBas JONOJHATENLEYD CALY, NPEIATCTBYNIYD NONHATID .
HEafparsgi, Hecwmorps Ea 20, IT0 B 5T0 BpeMmi orcewnll xianad 3 Ha=
XOIETCHA B IOJOMEHHM "28XpHTO", NaReHMe B BOZOBO3JYUHOM Jaxe 2 B
Xopiyce 4 BHDARHMBASTCA, BONSNCTEHE YErO jmajparwa Sanicaer B yC=
TAHORSBUIEMCH NONORSHNY,

Qo ypesMYeHHs BHCOTH HONBEMA Jmabparss, asmmxooseua
BHOpOCE, IRISCOCCPASHO B MOMEHT BHODOCA SPTOMATHYECKH CHESHATH NaB=
JIOHEe B BOJOBOSIYIMOM Gaxe, noduBasch shferTa DASHOCTH BEXTODA
npuEracMiy cir. C yreToM STOrO paspadoral ynparmmumit OTCEeTHO-
COPOCHOM Mianan, ROTOPHE yCTAHANMBASTCA HA CepEiHOe IPOTEBOYNAPHO
yerpolicTBO EMecTo xuanama 3 (puc.I). 3ro NMpemiaxeHie 3amMEMEHO
aBTOPCHEM CRumeTexsoTBOM ¥ 857€II.
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hol.mmngow ﬁ! orm:;o;mm:p-

Orceuno~cOpocHoit xaanas (puc.2) cocromt m3 kopiyca I, omEm
narpyGOK KOTOPOIO COSAHMEAETCH C KOPIyCOM NPOTHHOYAADHOIC yeTpoZcraa.
a BTOpOft - C BOZOBOZNYNNEM GakoM. B xopmyce pasmeuiex orcewHull xia-
nag 3 ¢ ywiorHeH#eM 2, CRA3SHHME ¢ nopmEeM 9 ¥ TRUEPOBOYECH IpyXE-
golt II, ycmme xoropol perymapyerca rafixot I2. Cepmmo 4 orcewsoro
EJANAHA NOCTOSHHO [OERKEMAETCA K Kopaycy mnpyxesoff I0. BEyTps nopm-
HA pacnoyozeH cOpocHo# xmaman 5, nommarull x cepuy 6 npyzmmcé 8. Or-
KpHTHe CODOCHOrO RJAAIAHA peryJupyeTcA RaaToM 7. Padora yeipofcrsa
SARIMDYAGTCH B CASAyHMEM.

[lpH BanoMHEHAN KOpIyca NPOTHROYNAPHOrO yerpo¥cTaa BoJa Yepes
0TCeTHO-CODOCHOR RIANAH NOCTYIaeT B BONOBOSNymEHE Sar, CEmMSA B
HeM BOSAYX O BEJHMUNHH NARVICHHA B TPYCOIDPOBONE.B MOMEHT DHPEBHNSAHNI
JIABNCHAA B KOPHyce ¥ BONOBOSIYWHOM Jaxe MeMOopaHa 3a CYeT DASHOCTH
cmx, ZeflcTBYDOEX HA Hee CBEDXy H CHH3Y, NepexiuseeT cenuno. [IpH mo-
BHICHAM JEBJACHMA CBeIX SanaEHoro npyzu=oilt II orceuHo-cOpOCHOTO
RIAIAHA NOPWEHE O NOX NABNSHNEM BOIH NepeMemacT OTCeYHENE KiANaH
3, RoropHil YIWIOTHeHEeM 2 NepexpHBacT CeniIo 4 E pasodiaeT Kopuyc
IIPOTHBOYIAPHOTO yCTpPofiCTBA C BOROBOIIYMHEM GarKoM. B 97T0T MOMEHT
cOpocHoff xianan 5 xacaeTcs ynopEoro doxra 7. JamsHelimee HesHATH-
TEeJBHOe NOBHEHHE NABNOHWA B KODIYCe BH3MBAST IONONHATENBHOE NEDe=
MemeHNe NOpmHA O, NDH STOM nepeMemaeTcCs cemio 4, NORXEMASMOe K
ynopy xopoyca mpyxuHoft I0, m orxmMaer cOpocHoff muamax 5 or cemra 6,
OpE 9TOM BOXOBOSIYMHER 6ax coemmrseTCA ¢ amsociepoit. Nlamrenwe B
BOJIOBOSyIHOM Oaxe CHEXASTCA, YMEHLIAX CHNY, NPEeNATCTBYINYD IOIHE=
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Prc.2. YopaBnamme# maapgafg: I - xoprvc. 2 = YILIOTHOHHE;
3 - oTcevHHE RaanaH; 4 -- CeRX0 OTCeYHOI'O KIANA-
HA; 5-c7pocnolx.mm. 6 - cemro COPOCHOI'O
perymuposouEn#t mmaT; 8, I0, II -
OpyXEHH; 9 - OODWeED

st it

mm i 7

My MEeMOD3aHH, ¥ IDZ 3TOM BHCOTA NONBEMA MEMODAHH MOXET INOCTHYL BE—
mramns 0,256 2 cemna, 9TO onpenesieT NONHONOTEEMHOCTH IWIOCKOTO
wianaxa. [locsie CHATAS MSCHTOYHOIO NARIGHHS €€ BeJMYHHa B RODIyCe g

ycTpoficTBa yMeHBmAeTCH K mpymEHa II oTmuMaeT oTceuHuil xiaman 3
or cepna 4, a copocho#l kianan 5 nomxEMaeTcA mpymmHOK 8 k cemmy 6.
[IPOECXONAT BHDAEHVBAHZE NABJICHHA B KODIYCE ¥ BOXOBOSIYWHOM Cake.
TIpOTHBOYIAPHOE YCTPOKCTBO TEM CAMHM OKASHBASTCA TOTOBHM K JaibHel-
meif padore.

[lpA peIMTaHEAY CepEHOro o6pasia MpOTHBOYAAPHOIO YCTPOHCTBA
C OMICaHHMM OTCEYHO~COPOCHEM KJIANAHOM oGdbeM BHOpOCa IpH JIOKAJH-
3aIpM IMIPABIEYECKOTO yIapa yBexmamrcs xo 85-90 n/c.

_— 2"‘ ;: 3&-‘&.&“ |



- Tawxmu ofpasoM, MpE YCTEHOBK2 OTCEUHO-COPOCHOTO IianaHa Ha
cepaioe nporaBoynapHoe yerpoiteree K3I-I20 ognem BHOpOCA NOCHeHe-
ro yBesmuEBaercs Ha 70-80 ¥, uTo pacumpser 30HY npaMeHemms K3I-I20
JUis TPyOONPOBONOB C BHYTPEHHIM rmameTpos 10 400 MM Ipit TpPaHCIODTH~
poBaHKN B HeM pacxona Boxu no 200 xt/c.



PEQEPATH

YIK 631.347.00.2

YrpmaoB A.B., Hocenxo B.®., Jammec I'.A. [lepCOeRTRBH pasBE-
TH MexanmsameEe pommsa B CCCP. - B KH.: OCHOBEHHE HANDABIEHHA
TeXHNYSCKOI'0 Iporpecca B OONACTH MOXAHMSEIEN X TOXHMEW HOMBA.
M., BEMMDEM, I983, ¢.3-1I.

llorasano SHAYEHWE DoCTa OPOMSBOIMTENHLHOCTE TPYNA HA MOoMMBe,
[OKa3RE COBPEMEHHHE YDOBOHED MEXAHMSAINNE JIONNBA, DACKDHTH TOHNEH-
I ¥ QyTH COBEDMEHCTBOBAHEA TOXHNWECKNX CPeNCTE DACHDemeleHER
BOJH OO ILIOWANR. PACCMOTDEEH IyTH DASBATHA MOXAHHSAINY I0BEDX-
HOCTHOI'0 [IONEBA B HOBHX CHOCOCOB, OCHOBANHEX BA NDHHIMIE DACCDS~-
ZOTOYeHEA DONMBHOT'O TORA.

[IprBefieHH OPHOHTEPOBOYHHE IADAMOTPH HOBOR momwBHOX TeXwmm:.

Tadmm - 2.

YIK 631.347.221.21.002

Yrpmsos A.B., llepeBesernes I.A., Abamacres B.M. K pompocy
BHOOpPA DANEOHAILHHX TeXHOIOIMYSCKEY OXeM IONHEBA MHOI'OOSODHEME
NORAEGBAJIBHEME MANEEAME, PACOTADMEME B ABREIOHEX. - B KH.: Oc~
HOBHHO HANDABACHEA TOXHWISCKOI'0 HPOIDEcCa B OGNRCTE MeXSmwas-
e | TeXHWRE momwea. M., BHMWTEM, 1983, c¢.II-I9.

PaccMaTPHBADTCA BOSMOXHHE TOXHONOTMIECHENO CXEMH NONMBS (PPOH-
TAJBHEME MOSSBANbHHME MENMHAMM KAK ¢ XOIXOCTHME ISDOOSNEME, TaK
¥ (63 HEX C TOUKE SDOHNA ¥X SHEPrONOTPeCZeNMH B ONTEMANLEOrO BDE-
MEHE NOJMBA YIACTKA. DHBeNCHHHE TeOpeTWYecREe SEEMCEMOCTH Npej-~
CTARJGHH B BEJie IPafERoB X NEEJOIpasMd. Cleramn BUBOHH O HEodXo-
JROCTE yueTa IPH BHOOPe DAIROBANBHHX TEXHONOIKISCKAX CXOM HADA-
Xy C arpoTexXHWYSCKEMK BOSMOXHOCTAME MANKEN M SHEDrOSATDAT HA BH-
DONHeHWe Ipomecca IOAXEa.

HumocTpamt - 2.

YIK 631.347.221.21

Homomaper A.T., Jiynzm# B.T'., Tlepenesemnes I.A., Epoxsm B.M.
K Bompocy Budopa pexmua pasoTH (POBTANBHIX NOXKNOBATRENE MEWRE,
padoraxmEX B JBEXCHEW. -~ B KH.: OCHOBEHE HRNDARNOHN] TOXHNISCRO-
ro mporpecca B OCIACTH MOXAHWBAINE ¥ TOXHWEH Noxmsa. M.,
BHAMTeM, 1983, c.I9-25.
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PaccuaTpuBapTCs BOODPOCH, CRASAHHHE C BHOODOM pexuMa padoTH
OPOETANBHEX NORGCBAALHEX MAIEH B SABMCEMOCTHE OT SajaHHOR mouEB-
HO! HopMH. IIpM 9TOM NOJMB B IBEXOHNH DACCMATDHBAOTCH KAR MEEDO-
NO3MITLONHEE OOMNB, T.€. OOIEB OpE CeCKROHOUHO MANHX MATaX Nepej-
BERCHNA MM DACCTOSHNAX MEXNY CMOXHEMI TOSMIDLAMA.

BuBeJCHH TeOPEeTHYECKEe SaBHCMMOCTH I2DAMeTDOB ABEXOHAA Ma-
meHH (CRODOCTH KRZXeHMS, BPOMCHE JBEXOHES B OCTRHOBKEZ) OT KO0H-
CTPYKTHBHOTO 0@ MCHONHeRME (Jyma 3axmarTa NOXNeM) E OT IoumB-
Bo#t HopMu. CocraBneEa TaluMia AIH NPAKTHYSCROI'O HCOOZLSOBAHEA
aTHX saBmcmMocTel.

Tadmmy - I, mumcrpamull - 2, dedmeorpadma - I zassasme.

YK 63I.347.221.2-82

Komuit A.9., Jymeeit B.T'. MEoroonopsasd NORNSBAULHAS MaNMER
PPOHTANBLHOrO NOPEeMEMEHHES ¢ FEEPONPHBONCM. — B RH.: OCEOBHHE HA-
OpaRIeHHA TeXHHYeCKOI'0 Oporpecca B OGNACTH MOXAHNSANEE ¥ TOXHARE
noeea. M., BHDEM, 1983, ©.25-30.

HanoxeEH OCOCSHHOCTE PPOHTANLHEX AOKHOBAJLHEYX MEIE ¢ IKNpa-
ATHYECKEM IDEBOJOM E BONOSACODOM B NBESOHWE E3 OTKDHTEX ODOCH-
TEeNLEHX KAHAJOB.

[pHBONCHN pesyabTaTd ¥ccaejosa=mll PpoETANSHOE MAIMHE B XO-
aAMCTBOHHEX YCUOBHAX.

Awmerparmelt - 3, Omdumorpafus - 4 Haspasu",

YIK 631.347.221.00I.2

Hasapos B.2., Jmmepr T.I. PacveT mupeHreXsHEX fepu MEOI'O-
ONOPHEHX NCENEBAJBLHEX MamMH. — B XH,: OCHOBHHE HAIDABIOHAR TEXHM-
JeCKOro Iporpecca B OGNACTE MEXAHWSAIDMN X TOXHNRK momesa. M.,
BHMVT=M, I983, c.30-39.

OGocHOBaHA NENeceOoCPASHOCTE lDEMEHOHHA HA MEOI'OOMODHHX KO-
JOBANLEHX MAIEHAX HeCymell KOHCTDYKIGH B ENAe mupemremssofl fepms
C [peBapETeNHHO EANDSESEHEM TpyOompomoyom. [pemmaraercd IpoBe-
peHEHE SKCHSDEMOHTANLHO METON I'€OMeTDEYEeCKOro pacyera NOROCHHX
depu, mosBomARMER ONpORENMTS GOpMy YUPYT'OX JMHEE TPYCONDOBONA MPH
padodeft HAIDYSRe X JWHeHHHe pasMeDH BJNeMEETOB PepMH ¢ yYeTOM HX
Aedopuarpd.

Wumocrpamait - 2, Oxdmuorpadua - 3 HASBAHEA,

YIX 631.347.221.21.002
Jamrrgenxo H.B. [IpomsBOMTEABHOCTE: ¥ TEXHOUIOIEA DOJNHEBA
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HorpmenaypHOol MammuoM "KyGaHb". - B KE.: OCHOBHNE HANDABISHMA TOX-
HAYECKOT0 Mporpecca B OGNACTH MEXAHMSAINIX X TEXHRRN noxmsa. M.,
BRI, IS83, ©.39-44.

NprBeZieAH KPATRAA TEXHEYOCKAA XAPARTEPHCTEXA ¥ SRCLAyaTa-
[HOEHHE NoxasarTesy Manms, NapPepoENNPOBAHKES OO NPEPOMEHM SOHAM,
HOpMOOGPasymmEe NOEKASATeNN OPOMSBONETENBHOCTH, DACYOTHHE 38BHCH-
MOCTH, [UIAHOBO-NPOIHOSHHE HODMATHBH CMOHHON X Ces0HHOR IpOE3SBO-
[RTENBHOCTE ¥ DAlMOBANBLHHE TEeXHONOTHYECKES CXeMH PasoTH MamEH
HA DOIEBE CeAbCROXOSARCTBOHHKX KYJILHTYD.

Tatmm - 3, wmocTpamalt - 2,

YIX 631.347.221.21:532

Boopon H.A., Vpamrema T.F5. Mcorenomawse BOROMPOBONANEX BJ6-
MOHTOB NOENEBANBHHX MAmEH TREa "Kydany". -~ B rH.: OCHOBHEE HEIpPaB-
JISHRA TEeXHHYEeCKOr'0 IPOrpecca B OGAACTHE MOXAHMSAINH X TEXHEKH [IOXH-
Ba. M., BMTmM, IS63, c.44-49.

[IDEBONATCA NPOCCANbHEHE XADAKTePACTHRE BOJONDOBOLIINX 2J0-
MBHTOB ¥ MOJAYYeHHAS HA OCHOBE HCCAENOBAHKY XADSKTEDHCTHNA HANOD-
BOro TpyCompoBOMA MAWMHN, [DAMEHASMHS MIA OO0OCHOBAHMA OCHORHEX
[apamMeTpPOB MAINHE, [UDE BHOODe HACOCHO-CEIOBOT'O 0OCOpyHOBaEHS, a
raxze OpE PaspacoTKe MOJGEIERAIDER MAUNMHN.

Aumcrpamet - 5, dadmsorpajms - 2 HASBAHES.

YEK 631.347.221.001.2

Pazammes A.M. Pacuer OCHOBENX pPasMePOB [HOEMATHIOCKEX X X6CT-
KZX KOZSC CAMOXOMHHX TeleXeX MHOIOONODHMX NOXEeBAILHNX MAIEH. -
B gH,: OcHOBHHE EANDARIOHNA TEXHMYSCROI'O HpOIDecca B oliacTX mMe-
XaHE3AIME ¥ TeXHMKH nosmaea. M.. BHAMDEM, 1983, c. 49-57,

[IpEBeIeEH TOOPEeTHYECKHe DACYeTH OCHOBHHX DASMODOB UHODMATH-
YOCKEX B XeCTREX KQuIec, HCXOAA ¥3 AoAycTmax saavemu? nangermil
MEOI'OONOPHHX XOXIOBANLHHX MANNY HA IOYSY.

Jns OpaRTHYOCKOM ONEeHRE DASMepOR KoIeC NDHEBSNEHA EOMOIDaMMA.

Tadmm - 3, mumeTpaml - 2, oxdazorpajus - 3 HASBAHWT.

YIK 63I.347.221.004

Zanommos B.[., HerpeEro J1.B. TeXHRRO-SKOIIyATANMORAHS MOXaA-
sarexs 308 "KyCamsp" OpE ¥X I'DyOOOBOM HMCIOAS30BaHER. - B RH.:
OCHOBHHE HANDARICHEA TEXHEYECROI'O mporpecca B OONACTH MOXAHNSAIEX
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¥ TeXHEKH mosmsa. M., BHAMTmM, I983, ¢.57-64.

lIpEBeJieE: PeSyABTATH HCCASHOBAHEER TeXHEKO-SKCILIYATAIEORHLX
noxasarejeld SIMP "Kydans" Ups rpynmosofi padoTe HA OpPOCHTENbHOK
cEcTeMe coExosa "Jiedememcxmii" CaparToBckoif oGnacTE.

Jag apaym3 3arTpar CMEeHHOI'O BDPeMEHN OCCAYXEBAXNEM IePCOHAIOM,
NOATBEeDRJANE BO3MOXHOCTS OCCAYXEBAHNA MAIMENCTOM-OIEPaTOpPOM
3-4 Ji# "Kycams". Oprasuaamis CBOEBDEMEEHOrO R EAYeCTBEHHOro Tex-
EMYECKOr'0 OOCHYXMBAHMA HOSBOJAAET HONASPXMBATH ROSDIMIEEHT TeXHHYEC-
Kol roroesocTE MammeE IS8I ropxa Bumycra Ha yposee 0,95.

Tadmm - 4, Ordumorpajms - I Has3BaHEe.

YIK 631.347.221.21-192

Esmorenos B.II., Dpeper B.I., Myzaep K.M. K mompocy o Ha-
IexgoctE I "Kydams". - B KH.: OCEOBHHe EANDABISHNA TEXHNYEC-
ROI'0 mporpecca B OOJACTH MeXAHM3&IME B TEXHAKE moumsa. M.,
BHWMI=M, 1983, c¢.64-70,

Jas cECTeMHHE IONXOR K OeERe HANEXHOCTE (POETANLHHX NOXH6-
BaNbHNX MammE. [IpEposeRH noxasarTem BajexsocTs &P "Kydams"™ m
"Kyodaus-M" 1o pesyabTarTaM NPOBEAOHEHX XPOEOMETDAXHEX HadeHmd
88 MOHTAXOM JOX\@BATbHHX MAUMH, IyCKO-HANANKOR ® EX pacorTolf.

Tadmay - I, wumerpamuit - 2, Oudumorpajesa - 3 HasBaHEA.

YIK 631.347.221.1.004.67

Jammar C.M., Haredmr H.A. O0OCHOBAHNE HOMOHRIATYDH SANACHHX
YIOB X jeraneil AiA RAMMTANBHOIO DEMOHTA NOENEBANRHOE MamMHN
"dperar”. - B KH.: OCHOBHHO HANDABICHEA TEXHMYOCKOT'O Oporpecca
B OGNACTH MCXAHWSAIMM M TOXHEKH oowsa. M., BHMMImM, I983,
c.7I-76.

PaccuarpeBanTcad HEOOXONEMOCTSH B OPRENENEANLEAA BOSMOXHOCTH
YBEANYSHRA Cpoka cayxOn JM "®perar" myrem mpopemerma mocae [0
JeT SRCLIyaTaM® KamuTaNsHOro pemonTa. Ha ocHoBamsM EccaepoBamuil
ONpeJeNeRH PecypCcH OCHOBHHX y3iaoB X jeraxed M “"@perar™, onpexme-
JEHA EX HOMEHRJIATYpPA ¥ HOTPeCHOS .ROJMYECTBO JUIA KAMMTANLHEOIO pe-
MOHTA.
Tadmm - 2, mumeTpammit - 4.

JIK 63I.347.221.21:532

Casymxzn C.C., Xpoms C.B., Herpacosa T.M., Bodpos M.A.
THapaBIEYeCKEe MCCAGNOBAHNS BONONDOBONANEX BJGMOHTOB JOXIOBAIEL-
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Holl mammEH "Homomenra-I1CO". - B xH.: OCHOBHNe HANDABIGENS TOXHE-
YeCKOr'0 Oporpecca B OCAACTH MEXAHWSAIMA M TeXHERE moxxsa. M.,
JEMDd, 1983, c.77-84.

[IpEBOAATCH pPesSyALTATH I'EIPARTHYOCKEX HCcIemopamuit  Bomo-
mpoBogsAuwx yaxos Ad "Koxonmerra-I00©,

Jlag anaum3s pacupejeJeHus 3HepreTHIeCKHX SaTpaT N0 ILIKHE
BORXOMPOBOZAMEr'0 MOSCA MAIMHN.

WumeTpamuit - 6, Ordmrorpafms - 2 Ha3BAHRA.

YIK 631.347.221.21:631,862:61

llepemropa J.JI. THrmeEAYecKas ONEHKA BHECEHMS XIMBOTHOBOXYEC-
RUX CTOROB joziemaxbHoli manmmeoff "Komowenxa-ICO". - B ru.: OcHOBR-
HHE HANDAANeHMA TEXHNYECRKOI'O OpOIpecca B OGJIACTH MOXAHKSAAM E
TeXHEKR moqmsa, !., BHMMTE!, 1983, ¢.84-89,

[IprBORATCA MATEDHANN HCCASNOBAHEZ [0 3ATDASHEHED amoopep-
HOT'O BOSIyXa MEKPOODraHmaia:st, aMMAKOM ¥ JYDHO NAXHYNEME Bemec-
TBAMH [DE BHECEHEN XEBOTHOBONYECKEX cTorRoB M "Komouexxa-ICO".
Ha ocHoBaHEW NOXYYeHHHX NAHHHX N2€TCH CAHETAPEO-38METHAS 30HA
AT JAHROI'O YEOA Mamys.

Tadmm - 2, wumcTpaneEi - I.

YIK 631.347.312

Kosnoma J.K., Koanoe A.li. CoBepmeHCTBOBAHEE NOXNEBEIBHOT'O
amapara"Poca~3". - B RH.: OCHOBHHE EANDABICHNS TEXHEYECKOLO
nporpecca B OGIACTE MeXAaNE3AILN! ¥ TeXHEEKE poxmsa. M , BHTRM,
1983, c¢.90-96.

[IpEBeJieEN yCOBEPUWOHCTBOBAHENE ROHCTDYKIEE NOXNEBA&IZLHOI'O am-
napara "Poca-3", NaHE DeSyJbTATH NCHHTAHME ODE MAMMX CEODOCTAX
BeTpa, KOO(hMIeRTH 3PEKTHRHOrO MOJMBA OPH MONENEDORAHEE pac-
CTAHOBRE 0CpasieB amlapaTol HA NOXNeBENTLHHEX MANMHAX.

Tadmm; - I, mumeTpammit - 4, cudmmorpafes - 3 BASBAHEA,

JIK 631.347.31:681.3

Kecranos A.A., Tammarop I'.H. OpmpeneieHEe OUTEMANBENX paccTO-
SEEE MexJly XOSNCBANBHHME ANNADATAMM B DOSHITHAMY EONECEHX XO0N-
JeBANLEEX TPYCONPOBOAOB 0O KPETEDHD DARNOMEDHOCTE. - B EH.: Oc-
HOBHNE HANDABNOHEA TEXHNTIOCKOrO Oporpecca B OGEACTE MEXAINSAINE
¥ TeXHMRE oommeBa. M., HHMDRM, 1983, c.96~-I02.



PaccMaTpEBaeTCA MOTOMMEA BHOODA C IOMOWMBD JBM ONTHMANBHIX
PacCTOAHEN MEXNy NORICBANSHHMY AMNADATAME HA KOJOCHHX NOXIEBAL—
HEX TPYCONPOBOJRX ¥ THIDAHTAME HA ODOMAEMHX YIACTRAX.

WumeTpameit - 3, omGumorpafms - 3 Hazpamus.

YIK 631.674.5

Topoxrwgep B.J. OmeEra KDYNHOCTE RAeNs. — B KH.: OCHOBHHE
HANpARIOHEA TEXHUYECKOI'0 Aporpecca B OWIACTE MOXAHERAINN ¥ TeX—
HEKE oovmea. M., BHMMIRM, I983, c¢.I02-I20.

Jlan anamrs ONEHKY KPYIHOCTE KANNb ORI, COSIABAGMOTO JOE-
JeBaNbHOR TexHMROMN,

[lpgBeNieEH yPABECHEA DacYerTa MeIEAHHOIO N CPeHeKyCHIecKoro
JEaMEeTDOB KaneXs OO IIOMANM [NOIHBA, HCCAeMOBAHA UX B3AMMOCBAZL
B HalJleHH ypaBHOHMA 3TOH CBASE. PeROMEHZOBAHA B IIYEHA MeIZaE-
HOTO JIEameTpa Ranels IIA ONeHKM KPYIHOCTE KANENE: ECKYCCTBOHHOTO
AOXIA.

Tadmmy - I, wumcrpamelt - 6, OgGmmorpadms - 4 mEaspazua.

YJK 631.674.52

Mirefman ¥.T'., Tomwamm M.M. K Bompocy oNMpemeXemEs OCEOBHEX
IapaMeTpOB CECTEM MMIYJBCEOT'O RORNEBAHMS JJA YCJIOBHE pexsede
T'OPHOE MECTHOCTE. - B KH.: OCHOBHHE HAIDARICGHHA TEXHEIECKOTO
fporpecca B OCNACTE MEXAHWSAIME ¥ TeXHERE Mommsa. M., BHVMImM,
1983, ¢.III-I20.

llomyuers pacyeTHHe SAENCEMOCTE LIS ONDERENERNS KOHCTDYE-
TEBHHX B TeXHOJIOTHYECKEY NADAMeTDOE CECTEM HMOYJECHOrO NOXNCRA-
HEf, OPEFHASHAYGHHHX JJIA DACOTH B yCAOBEAX CJOXHOTO peiseda rop-
HOif MeCTHOCTE. BHBeJieHN pacueTHHe YPABHCHHA IIZ ONDENCNOHES Me-
PHEOZA HANOJHEHMA CHCTEMH,X JAHA METONEKA MX pacuera. [IpwBeseR-
HHE 3aBHCHMOCTE MOTYT OHTHL HCHONB3OBAHH HA CTAIWE IDOEKTHDOBARNS
CHCTEM MMOYJIBCHOI'O LORNCBAHEA KAR MPX NPOBONCHME ODOEBADHTENBHHX.
TAK ¥ [IOBEPOYHHX DacyYeToB.

Wumerpane#t - 2, ordmorpadmas - 3 maspanms.

YIK 63I.347.52

BopoBeHEEKOE A.B. MumyascEub nompesaTess A CHCTOM opome-
HIA CKIOHOBX 38MeJb. -~ B KH.: OCEOBHNE HANDABIEENA TEXHAYECKOTO
nporpecca B OCNACTE MEXAHMSAUME ¥ TOXFEKY Iouwea. M., BHVMTWM,
1983, c.I20-I24.
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Omucana ROHCTDYKIMAA MCOZSPHRSHDOBAHHOTO HMIYABCHOTO NOXXEeBRA~
TeNd IMA CECTEM ODOWEeEMS CRIOHOBHX SeMeNh.

[IpEBeNeHEH DESyJNBTATH MCCASHOBAHWY I CDABHETENLHHE TEXHUYEC-
KHe JAHPHE MMOYJBCHHX NOXnenarexselft — cepuifHO BHOYCRASMOTO M MO-
IEePHASHPOBAHEOTO.

buoimorpadus ~ 2 HASBAHES.

YIK 631.674.11:631.347.1

lenswn M.I., Maxcmwvon B.M., ABepsn B.A. Mccrepmopamms napa-
MeTPOB KONOCHOTo TpySomporonia TKI-9U mas momusa o doposjaM. —
B kH.: OCHOBHHE HANDABJIGRES TEXHWYECKOrO OPOTpecca B OGNACTH Me-
XaHZSAME ¥ TOXHERY noawsa. M., BHMMIwM, 1983, c¢.I24-I29.

Omecana KOHCTDYRIMA ROJECHOro Tpydomposoga TKI-90 mas mo-
JMBA CEJLCKOXOAHCTBEHHHX KyJBTYD OO Goposfam. JaHa cxema HoumBa,
OPHBENEHH DESyABTATH HCCIAONOBAHNS NAHHON DOMMBHOK MANMHH IO paB-
HOMEBPHOCTE DacHpefieVIeHEA BOXN 0 muefidem ¥ BORZOBHOYCRaM N0 ycTo#-
YHBOCTE H ACKDERJIGHWAM TDyOOOPOBONA, ompeledeHH pacxom ® KIII
TeXHERM OOJMIBA.

AmocTpammit - 3.

JIEK 631.674.11

Tepmmropes A.A, JBEReHEE BOZH B COpO3NAX OPH DOMEBE IHC-
kperHoff cTpyelf He GONBNEX yRJAOHAX. - B KH.: OCHOBHHE HANDABISHMS
TEXHEYECKOrO Iporpecca B OCJIRCTE MEXAHESAIME HM TEXENKHE [OJHBA.
M., BHMTaM, IO983, c.I29-I34.

OnEcaE0 APOABMECHEE BOJH B OOPOSAAX ODE [NONMBE NMCEPeTHOR
CTpyei, DONTBEDPENEHHOE SRCISDEMOHTANBHHME NAHHHMN.

lonyueHa SaBHCEMOCTSH, HOSBOAAXGAA OMACATEH Opoder xCa CTPYH.

PaccMoTpeHH BoOpocH SPPeRTHEHOCTE NOMMBA IMCKpeTHOR crpyek.
Vrmocrpameft - 2, oudumorpadeEs - 2 HASBAEWSA.

YIK 532:631.347.1

Casymees C.C., Xpoms C.5., Hexpacoea T.M. K Bompocy o mo-
DONHETEMLHOM CONPOTHBIGHWE, BOSHERARMEM ODE JBEECHEN XHIKOCTHE B
OONMDTANGHOBOM WMIAETS, HABMTOM HA dapadad. - B KH.: OCEOBHHO
HANPABJCHASA TOXHWYSCROI'0 Oporpecca B OCNACTH MEXAEW3AOHM H TeX-
HERE noamBa, M., BHWMImM, 1983, c.I34-140.

[IDEBONATCA DesSyAbTaTH I'EAPABIEYSCKEX ECCAeNOBaHMY IONOJ-
HNTEARHOI'0 COODOTHRISHES, BOSHERADMETO MDY IBMESHHE XHIKOCTM B
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OWESTEICHOBHX MIAHT2X juamerpoM 32 B 50 mM, EAaBETHX Ha Oapadad.
JAHH DEXOMEHJAIEN IO DACYeTY TAKEX MISHIOB.
Tacumy - I, mumcrpamel - 4, dadaworpafen - 3 HaSBaHRA.

JIK 63I.347.1

Murpxocrs A.A., Kyarer B.M., Kopemrkop I'.H. Jloxmesamsmuit Ro-
JecHu#l TPYGOOPOBOX C BJAEKTPONPEBONOM A OPONOHEA XHBOTHOBOZ-
YOeCKMME CTORAMM. - B KH.: OCHOBHHe HANDABIGHES TEXHWYECKOI'0 MDOT=
pecca B OGUACTE MOXAHHSAIME ¥ TEXHMKH DoxEsa. M., BHAMTEM,
1983, c.I40-I144.

[IpEBONATCH DOSYABTATH JACODATOPHO-NONSBHX HCCXeRoBRaHER KO-
JeCHOr0 NOERNeBaNbHOro Tpydomposoza JKH-80 ¢ 9J6KTDPONDEBONOM.

Wumcrpamed - 3.

YIK 631.347.1:631.862

Dymuxes A.M., MarpoxEr A.A., Pesa I.H. Daapammrqecxsll x
TeXHERO-9KOHOMEYECKEE DacyeT TPYyCONPOBOAOE ODOCETENBEHX CHCTEM
C ECOONH30OBAHMGM XWBOTHOBOAYECKHX CTOKOB. - B KH.: OCHOBHNE Ha-
NpaABIEHES TOXHEIOCKOI'O OPOrpecCa B OGNACTH MEXAHMSAINM H TOXHE-
K nmommsa. M., BHAMImM, 1983, c.I44-I5I.

JaHH MeTOXH I'MIDABINYECKEX ¥ TeXHERO-SEKOHOMEYSCKEX Dacde-
T0B TPyOOOPOBOKOB OPOCETENLEOR CECTEMH C HMCHOJLSOBAHEEM XHBOT-
EOBOLYECKEX CTOXOB, KOTODHE NONYYSHH HA OCHOBE HSy4eHEs Jmsmmo-
MEXAHEYOCKEX CBOHCTB HABOSHHX OTOKOB, HCCAeROBAHEE MX HANODHOTO
TEYEeHHA B TPy0ax = DASEMYHOrO MATEDHANA M IMAMETDOB, & TAREe
ArpeTeXHEYOCKEX H MEIHODATHEEHHX TPeCoBAHMR K ODONEHHD XEBOT-
EOBONYECKMM CTOKAMH.

Tadmm - 2, mumcrTpamedt - 2, GEGIEorpaizs - 6 REaspaumit,

YIK 631.675.00I.2

Jamnmrsgerko H.B., firyzes H.B., Baxos B.I. CoBepmeHCTBO-
BaHHEE ONEDATHBEOI'O YUDABNSCHEA MEXAHMSHDOBAHHHME [IONMBAME. -
B ke.: OcHOBHHe E2IpDABNEHES TOXHEYECKOr'0 Iporpecca B odiacTs
MOXAHN3IDNX ¥ TEXHHKE noumsa. M., BHMNTEM, IS83, c.ISI-I55,.

PaccMOTPeEH BONPOCH COBPEMEHHOI'O COCTOAHEA OIEPA&THBHOIO
yopaBieHEA DoaEBasgi. OCOCHOBHBRETCH NeNecooCpPa3HOCTH: COSIAHMA B
CHCTEMe OpPraHESAIMy OO0 SKCIUIYATAIME ODOCHETENBHHX CHCTOM TeXHO-
Jorgveckof CHyXOH ONSPATEBEOTO YIDABNCGHES IONEBAMH.

[ipgBeyeEN OCHOBEHE NADAMeTDH CXyXOH, OpPraHMBSaIHOHHAA X
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@ymona.nm CTDYXTypa, TeXHEYEeCKOEe OCHANSHWe.
Humerparmd - 2.

YIK 631.67-52

KucraBoB A.A., Dowxapesa A.W. [lpmmenexde Mukpo-oBM M one-
PaTEBHOTO yUODABRICHES DEXMMAME [OEBOB. - B xH.: OCHOBHHE Hampap-
JICHNA TOXHNYECKOrO Oporpecca B OGNACTH MEeXAHESAMEM H TEXHERE 0=
Jesa. M., BHMIRM, 1983, c¢.IS56-I6I.

lpeparanTcA TeXHNYECKHE CDPEefCTEa ¥ [ODOrpamMMHOe o0ecmede-
HE@ BHPOPMAMOHHO~EHTECIARTEAEHOT0 KOMILIEKCA LIS DaltoHOB, ILTONANE:
ROTODHX H3MepfeTCcA B mpernesax oT 5 go 30 mmc.ra.

llens OpOEKTEpPyeMoit CECTEMH - COSJAHME HAYIHO-OGOCHOBAHHOM
(opit yNPARNCHNS MEXAHESKDOBAHAHMH [OJHBAME, MAKCEMESAIRA pPeK-
TEEHOCTH ODOWeHEA MDY MEHNMANLHHX 3ATDATAX HA PeaAMsam® opo-
MeHus, ‘

Wumoerpanmit - I.

YIK 63I,67-52

Adpamop A.D., Koszos A.W., Mar M.B., Jyxamms H.A. K sonpo-

Cy CPaBHEHHA CHCTeM I'HAPCTeNeyNDABNeHHWS OopomeEmeM. ~ DB KH.: OCHOB-
HHO HANDABIGHEA TEXHNYeCKOTO Oporpecca B OONACTH MOXAHM3AIMK X
TOXHEME noumsa. M., BHIsM, 1983, c.I6I-I72.

OcBemeEH BOOpPOCK BHOODA M AHANNSA CHCTEM THIDOTEREyIDAB-
JIEHEA ODOWEHHeM C ECNOXL30BAHEOM MHOIOXAHANBHHX TIEIPOIHERMATH-
YeCKHX CXeM YNPABISHHA OpOWeHHeM.

Wumerpammit - 7, outmrorpadms - 4 Ha3BaHWA.

YIK 626.820.00I.2

Hocemro B.®., Adamacrkes B.A. K BoOpocy OUTEMESAIE ODOCH-
TENBHEHX ceTelf. - B KRH.: OCHOBHHE HAUDABIOHWA TEXHEYGCKOIO HpOI-
pecca B OGNACTE MEXAHMSAITNA ¥ TeXHEKN momrsa. M., BHMWIEM, 1983,
¢.I72-186. -

PaccuoTpeRH BONDOCH ONTHMASAINE TEXHAYECKRNX pemer OpPOCE~-
TENBHHX CeTell myTes DACCDeNOTOYEHHA BO BDEMEHK E NPOCTPAHCTEG
TOEA BONH HAR CHECTEMAX.

Ha OCHOBaHME TEOPETHYECREX HCCAGROBSHER K TEXHEKO-3KOHOME-
YeCKNX DacYeTOBR UPOLIORSHH HOBHE KDETEDHANbHNE ONSHKH DAacCpeno-
TOYUOERA TOK2 BONH, NOSBONADNEE DOmATH SANAYH ONTAMESAINE Napa-.
METDOB ODOCHTENBHEHX CHCTEM ER MEeDBHX CTANEAX NPOeKTHPOBAHAS, IO
JCTAHOBJICHET HX DPOSYAbTHDPYDNEX TOXHEKO-SKOHOMEYOCKEX OOK338TE-
xeft,
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PaspadoTaEN H HPeRIAraDTCH QITODHTM H ODOIDAMMH ONTIMI3aIfE-
OHHHX pacyeToB Ea SBM CM-4 BHyTpEXOSANCTBOHHEX ODOCHTENLHHX Cé-
rell pasyHMYHOrO TRIA.

Taduan - 3, wumcTpamdt - 4.

YIK 626.820.00I.2

Jlaggec I'.A., Omesbamenxo C.M., Ocrpoymxo B.H. KomruecTBeH-
Has ONeHKA YDOBEA TEXENYECROI'0 COBEDmEHCTBE ODOCHTENBHHX CHCTEM.
~ B gH.: OCHOBHNE HANDARIGHESA TOXEWYECKOro Iporpecca B oGNACTH
MEX2HM3AIMEN ¥ TexXHMkE mommea. M., HHMMIeM, I983, ¢.I186-I93.

B npemnaraemoft MeTOmERe, MCXONA BS TPeCoPaHNE K TEXHIYECKN
COBEDMEHHHM CHCTEMaM, ONDeNEeNeHH OCHOBHHE MOKABSATEVH, XapaKTe-
pESyINEe ¥X TOXHNYeCKHil yPOBOHE KX Ha CTAENM ODOSRTMDOBAHNA,
TaX ¥ SRCILAyATAIMN. /149 CPABHEHHMA TOXHWYECKOI'O YPOBEA NDEHEMAOMHX
NDOSKTENX DemeHH, A TAKEe CYmMeCTBYXNMX CYMECTBEHHO PasmrgamuyX-
Cg Mex}y COoGOf OPOCHTEJBHEX CHCTEM MCHNOXb30BaH odoOmeRHWE moxa-
3aTeNsh, [PAMEHEME K DAsIMYENM CHCTEMaM, & TAKEe MeTOX IpHBexe-
HHA OTNeABHMX morasareneX K ofcluemHoMy. PaspadorTaHHas MeTONH-
Ka ampodmponasa B 50 mpoexrax pua yeaomwd lemTpassHoro pafiosa
HeuepHosea=oR 30HH, YTO NOSBOMERO CYAETH O €8 PadoTOCHOCOCHOCTH
# DOSMOXHOCTH MMPOROTO NPAKTHYSCKOr'O NDEMeHEHES JUIA ONpeNeNeH:s
OCHOBHHX TpedonaHuit X ODOCHTENLHHM CHCTEME.

TadmEn - 2, wumcTpammit - 2, Omdumorpajes - 4 RasBaEud.

YIX 621.646

Poumu I'.E. CoBpeMeHHOE COCTOAHNE M HAIDABIGHWE PAcOTH mO
TEApOTeXHAYeckof TpydonposoxHof apmarype. - B KH.: OCHOBHHE HA-
OpaBieH:s TeXHHYECROro Nporpecca B OCNACTE MEXAHRSAINM ¥ TEXHHRM
poumsa. M., BEMMT®M, I983, c¢.I93-197.

lipEsefeHH JAHHHE O DESyAbTATAX HAYYEO-HCCNeNOBATENBCENX X
OINTEO-ROHCTDYKTOPCKNX pacor B cucreme Mumeomxosa CCCP mo cos-
I2EMD IEEPOTEXHMYECROfl TpydompoBoxHO# apmaTyps. Ha sacTosupiit
MepuoN BHNONHEEO okodo 80 § HAMeWeRHHX padoT, COSIAHO 22 HOBHX
EEJIA @apMaTypH 43 THHOpasMepoB Ha ycJoBHH jmamerp or I00
Xo S00 ..

PaccMOTPEHH AKTYaJNbHHe BOOPOCH BHEADCHET 2pMATYPH B CeNBCEO-
xoasiicTBeHHOe HNPOMSBOZCTBO ¥ ONpeNeNeHH rambHeflmye HyTd N0 CO~-
BEPMEHCTBOBAHED ADMATYLOCIDOGHKA B OTDACH HA HNOPCHEKTHEY.
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Somun I'.E., Iepmar A.H., Cremanos B.U. ComepuweHCTBOBAHKE
KOHCTDYKIE OPOTHBOYAApPHOro ycrpoiicrsa K3I-I20. - 3 kH.: OcHOB-
HHe HANPABNCHMA TEXHWYECKOI'O Hporpecca B OWIACTH MEXAHM3almu U
TeXHMKE OoumBa. M,, HOAMTuM, I983, c.I97-201.

[pEBenerRo O0OCHOBAEHe IOBHNEHMA DAcXOla NPOTHBOYAAPHOI'O yC-

TpolicTBA, OMECAHA KOHCTDYNINA M JaHH DesyAsTATH HCMTHTAaHME.
Joumoe rpamait - 2.
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