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MWHUCTEPCTBO MENMOPALIUM 1 BOJHOTO
XO3AWUCTBA CCCP

Cpenneasuatckni opaena Tpynosoro KpacHoro 3uamenn

HaYUHO-HCCNCAOBATRALCKHA MHCTHTYT HPPHralHH
umenn B. [. Xypuna (CAHWHPH)

Opaena Tpyvuosoro Kpacworo 3HamMeHw HHCTHTYT
.Cpenasrunposoaxaonok” wmeuw A, A. Capkucosa

B/Q:. TR O:C bl

[IPOEKTUPOBAHUSA U 3G®EKTUBHOCTH
PABOTH! MMIPOMEMOPATUBHbIX
CMCTEM CPEOHEM A3WM

COCPHHK HEBYYHLIX TPYAOB
Buinyck 8

~ Tawkenr—1977



B cOopH¥xe OCBeWSwTCA BONPOCH af)eKTHEHOCTH KOMINSKCHOIO
OCBOGHHUA MeAMHHEX 2eMeNs YaOeRUCTAHS, YCOBEPUEHCTROBAHWA TEXHU-
KA MOJNHBA, MENNOpALHA PECONEHHEX 2eMeNE, pacCcMATpMBAWLTCA Bpfer=-
THEHWE METOAMN MMEREHEeDHWX WIHWCKAHMA JizM O0OCCHOPEHMA BoloXossal-
CTBEHHOI'O NPOEKTNDPOBAEWA M CTpPOMTENBCTEE,

MaTepuans cOOPHHKA MoryT ONTh MCMONB2CBAHW PACOTHHKAMM HABYY-
HO~MCCNEAOBATENEOKIX ¥ NPOEKTHHX MHCTMTYTOH, 8 THKEE B IIPAKTUKE
I'BAPOMENAOPA THBHOrO CTPONTENBCTES .

PEJAKIMOHHAA HONNELHA

oA AOyranuen, H.d.AnaBues (orrerTcTBeHHUN 38 BHUYCK),
B.H.Aliron0B, A.ll.Boponos, ®.0l.Houapuuusui, H.X.Kouapakos,
.M. MyxaueaxsnoB, B.f.Hefuend, 9.J.0xkyany~Kosapui, T.H.lannos,
A.B.llerpop, A.K.Myzgo, K.A.Fagmrnd, J.A.0pewmepuas, B.P.lipegep,
$ A OtHT0pH

OreeTcTBOHHLM penakTop A.A.Kauupos

COopéMk NOAroTOBAGH MHCTWTYTOM "CpepasrunpoBoaxmonck™

o naawy 1977 r.,

GpeanessnaToRN R3yuHo-NCCeJoBaTCARCENR] HECTNTYT
HppUranun WuMeHW B.l.Rypada "CAHLIPM, 4977,



JAK 333.6:03.0
A.[l.BopoHoB, Hau.o¥nens
(CpenaarknpoBOLXAOIOK)
W.Xanukos, Hay.o?nass
(MulHCREPCTEBO NpocBameHus YaCCD)

HAPOIHOXOSAWC TBEHHORE SHATEHIE
KOMILIEKCHOMO OCROEHAA UENMHHHX BEMENL FSBEHWCOTAHA

vaspacaTuRan aKTYANBNLS NpOGAEMY GIPAPUON NONATHEM HE GO=-
BPEMONHOM 8TAN8 DE3IBEPHYTOTO KOMMYHHCTHUBOKOIO CYPORTONLCLES,
RIGC mexonw? Me Bee Ooned BOIPACTEVEER POAN CEALCKOZOGHMHC TBOH-
HOPO TPOK3BOACTEA B GHOAOMMKE CTROHU.

Cerofin ¢BNwe 50% 0SABCHOXOBAUCTHEUBON MPOAYKGHE MCUOUBSY-
BTCA KAK CHDE® B NpOMUUNEGHHOCTH W APYTRX OTPaciAX HapOLZHOrO Xo-
sAficrea, CENMLCKOS XOBAHCTBO ABNAATCA MCTOMHMKOM §i0pMMpOBAEMH
SHOYATOALHON YECUTH COLMBNHCTHMOCKAX HakonaedHud v fouNos Hapon-
HOro norpeCiedinn. [loaioMy BONPOCH padBMTHA CEJNECKOXO2AMHC TBEH=
HOT'O HPOM3.LOACTEE NepepacTART YHCTO XOAAWOTRSHEHE pAMKM R NpA-
ofpeTanT GONENOe HAPOAHOXOSAUCTBEHHOE GHAUBHME.

"HuTepecy coBOTCKOrO HApOXa, MHYADPECH KOMMYRUCTHUECKOTO
CTPOMTENLCTBA TpPeCyn?, 4TOOW ¥ HAC OHA8 KO TONBKO MOWHAA MpO-
UBIIHHOCTE, HO i BYCOKOPESBMTOE CENbCKOXOIANCTBOEHOE MPOM3BOR-
CTBO, CNOCOOHO® MONEOCTBN OUECHEUdATh pacTymue HNOTPeCAOCTH HacA-
NeHMA B MPOAYKTAEX NUTAHMA, 4 NPOMBEAGHHOCTS B uupna“I_

1 N.A.bpesueB, JeHMHCKAM KYPCOM. ~ B XH.:Peun M CTaThM. Tadolls,
Monurwamar, 1973, crp.J02.



OAHKM M3 PIAPEWX RBNPABNGHHHM BUDEPHON NONKTHKM NBPTHM B
Béille BpeMA cTaja MSNHODANMA SEMeNb,.

Tpyano NepecueHHT: OHAYEHHME MPPHUTALMH B [ONUBHOTO SeMIe=-
AeNds AN cenbCKOX03AHCTBeMHOr'O NpoWasonctTsa Jsdexoxolh CCP.
"Opomeske ¥ MENHOpANMS ABAANICH B pecnyCiHKe OCHOBOR BCEro Celk-
CROXO3AHCTREHHOTO [pOWaBOUNCTEE, TI8BHEM HAKTOPOM NOBWMEOHMN ONO-
ACPORAMA NOYB ¥ KYABTYPH 3IENMIELSAMA, BLPBUMWBAHMA rapaHTRPORGHHNX
BHCOKNX YpONS8EB.UTO - Bashelines HanpaEaeHve B caunil nanpexnuft
NyThk MHTGHCHIHEIUKN 0EABCKOXOBANCTBEHHOIO NPOMABOACTEA, pemeHMA
safiay nogsesa xnongosopncrea"l,

Yadewckas CCP, sanuMan 0O TEppPHTOPHE NATO® B M0 HECEIEBHD
YeTBepPTOO MECTO B CTpAHE, HAXOAWTCA MO NAONEZM OpOWESMNX aauann
Ha BTOpOM, nocné PooccHiMCHON ¢emeparnui, uecTe, ;

B HacTOAWee BpeMA NpPHPOCT OpolBeMHX seMenb B pecnyonuke
TONBKO 38 OZAWH TOR COCTABAAGT MOYTH CTOABKO K6, CHOAEKO OWAO
CpOmEeH0 38 B8Ch JopeBonpngHOREHMN nepnox B CpegHeli Asuu.

Y30eKHCTAH NpPOMBBOZMT ABE TPeTH BCeI'0 BEAOBOrQ cOopa Xnon-
R8~CHpNa CTpaHMN, SHAYMTENBHYO YACTh KeHaja, pHCa, QpYKTOB, Hl-
MOTpajis, MPOAYKOMM OBOHEBOACTEA M UBX4YeBOJCTRE, KOTOPHE MAYT
e TOABKO HA YAOBJIeTBOpEeHMS HYEJ Hacelledws pecnyOnuMkW, HO M BO
BCORBOBPACTADLUAX KOJNYECTBAX NMOCTEBAANTCA B NMpPOMHUNEHHHE UEHTPH
Esponelfickof wactTe CCCP, Oypwo paasusammmecs palionw Cwdmpu, Jenp-
Hero BocTosa u Hpaiteero CeBepa,

HpynHoMBCETACHOCTE BONOXOSAUCTHEENHNEX MEPONpHATHH, HOMANE jC-
HE) MORNXOXA K pewsiln BONPOCOR MEAMopaiiMH, NMEpPeXoj K CTPOMTeNE-
CTBY MPDUIELHOHANX A OCYRMTENRHWX CHCTEM BHCOKOI'D WHKEenepHOIo
Knacca MHAYCTPUANEHEWA METOAeMM i ¢ BHejpeHiHoM HOBSHEAX NOCTH-
ECHAN HOYKH ¥ TEXHUKM - XSpaxTepHAs 4YepTé COBPEMEHHOTO STana
DABBATHA BOAHOI'O XoasficrTea, alt

MpUKTHYSCKOE BOBASACTENE | 2aHOpanHR 36MEeIR HE Bech XoA Co-
URAANCTHUECKOTO CTPOMTENLECTEA NPHOGPENO HeBMABHENN paUes Xapak—
TEp, CTANO OLNMM U3 TASENWK @EARTOpPOT YCACWMHOrO OCYUNECTRASHUA
HAPORHOXOBHACTRENAHL 3ANEYT., ‘

1 . Fauniob. Jelikcinsg HalWoHaXRHAA NCHWTHKE B AelCTRHN.-

"KomuyHuce™, 19%4, b 15, crp.be.



J.W.Bpexnes , sucrynan #a uafckow flnenywe [K KNCC,ormeqas:
"Wa yseoro, k838xoch OW CNEUHANBHOI'O BONPOCE O MEANODANAM 3o~
MOIE BHAMNACE KDYNHMEG MEDONDHATHA I'0CYyAaPCTREHHOrCc PHAYEHMA",
NOAYePKMBAA NDH H5TOM, GTO B HEAANEKOM GYAYHOM e CYNHOOTH 9TON
npoGreMy packpoercs B ewe GoxbweM ¥HOrooOpasHE W rljﬁllﬂ...'{.

o7n onopa J.U.Epexness NOATRe pr2ANTCA AHAAMBOM DASBATHA
OPONeHNA W OONMBHOTO SeMmefiennnA YoOarwcTEHA 38 TOXY BOCEMON ®
AEBATOR NATHRETOR,

38 TEKOH MCRANYMTSNBHO KOPUTKMN HCTOPMYECERW MEPHOR B pec-
nyonuke OCYymeCTBNEHH IHAUATENELNse [S0OTH MO BOBNEYGEMD B &rpap
HO8 NPOHIBOACTBO MONOAHNTENBHHX BONHWX W SeMANBHHX pecypecos,
Pe3Ko JReAWUMNOCH HPOMSBOACTBO CONECROXOAANCTBEHHON MpOLYRIAK
HA OpOomASeMHX 3JeMIAX.

Hoswe 3agaun W orpownsf o0rew BOAOXO03ANCTBEHHNX pasoT npow
ONPeZeNMIN NOABReM wayuno-Texuuvmeckoro NPOrpeccA B MPPHIANAA
A0 YpOBHf, XBDAKTEPMOTO JANA CANMNX COBPEMeHHEX OYpacmefl ®ApozNo-
ro xosalcTsa CTpaAN.

38 worexwmit mepWonm Boamoe ro3aMcrRo Yadexcxo# CCP mocrmran
TAKOr0 YPOBHA DAIBHTMA, KOTOPOE OCACIEYHWBAGT YONeMEO® BeneHw:
CONBCROXOBAHCTBEHEOI'O NPOM3BOARCTREE B HeOTAIONDHATHHS TOAN.

Oco0eHEOOTE HOBOI'O 5TAMNS PESBUTHA OPONGHMA M NMOAWBHOTO 36M-
A6ASAMA B pecnyCnMke COCTOMT B TOM, YTO C HEM CBASAHO pABBEDTH-
B8HE® B I'POMOZHEX MBCWTAOAX DPACOT NO KOMNASKCHOMY OCBOSHNWD
EPYOHEX NYyCTHHHEX MOCCHEOB 3EMENB, HMEDNHX GoNkmOe HO TONBKO
SROHOMMYECKOE, HO W COUMANLHO® BRAYGHEHE,

Kax uamecTHo, Takme padoTw, BrNepeHe B MApOBO# HpERTERE,
HEYBAMCH B ROHIe 50-x-Ha4aie 60-X rr. H8 TOPPETODHM HOBOM 30~
HE opoweHns ['oxomHoft crenm c nemsd CO3NAHWA 3AECH KPYNHOrO Ar-
papyo-NpoONENNSHHOr'D pafiora,

lpn aroM crTaBWNACEH NPRANWNKANLRO HOBAA S8A48YA ~ NOCTPOATE
TAEJO OPOCHTANBHYD CHCTOMY, KOTOPAA NO3BONMT AOBACTH A0 MARCH-
Myud YPOEEHE WHTEHCRLHKAINN CANRCROXO3AMCTRENHOTO MPORARORCTRA

1 H.H-Epﬂlﬂan. Nedpncgmm ll;lﬁf‘-nu.—- B xkr.:Peam w cTATER, T.T.Y.,

lonwTwanaT, 1273, crp.4f



¥ posyubTHTE YOro AOXEEH ONTE oOOECHEYeHW JCEOBMA TPyAa B Owra
COABCKMX TPYXEGHMEOR, HOTODHO MANO Y6M OM OTAMYAAMCE 0T PFopop~
CERX, '

CEHOXRBEASCH NPEKTMEE OpOREHMA H OCBOOHME S6MeNB, IpHMEOHAL-~
WHECA X0 PTOr0 P OORMTHX paMOHAX, NpM HAMOUSBMHXCSH MACHTEOAX
pador Ouia Henpaeuzesmsa, [orpsGoBano0s paspaCoTath O PHHIWARS XE~
HO HOBWe MOTOAN N CHOCOON BeNOHEA BOAOXORANCTBOAHOIO CTPONTON:-
CTBA M OCBOSHNA BOMEIE.

CyTE X CPOARTCH R TOMYy, 970 BHOONHOHES® BCOI'0 EOMEIOECE
paGoT 00 OpPOWGHMD H OCBOGHHD WOINEAWX 36MeNs AOXEHE 0CYRECTH~
IATH GANEAH CTPOHTEILHO-OCBOSHYOCKSA OPréHM3anud, B KOTOpOH
EOHLSHTPEPYUTCH MATGDHANFHWE M TPYAODNE pecypos, EeolXonmMue
AAS AOCTHROHWA C/e/yDEHEX BEjAY; COo3jAaHNe 088 ~TPONTEARHON MH-
AYOTPMH, POMOHTHHX M APYIEX NPOMWENOHRENX NDPOANDRATHR; CcTpOMTELL-
CTB0 EeNBEHONOPONEMX AWHMH, aBTOMOCMNIBHWX AOpor, cHCTeM Ireaao-,
BOAO~ M BA6ETpocHAOEmeHHA, O0BE3N, OPOCHTENBHNX CMCTOM, COBXOSHMX
HOCeHKOE B AD.; OPraldBanAs BpeMeHHON SECAAyATAUHN BEOAMMNX OO0n-
@ETOD BEKADYSH MPPHranNOHHO NOATOTOBAGHHES S6GMIA.

Tax pojlEACH HOMTASKCHWE MOTOJ OPONOEME M OCBOSHHA BOMS&IL,
osHAYSBMMH NpURNENEENEHO ROBHR 5TAE B OOBOGHAM RPYNHNX MACCH~
BOR HYCTHHEOM TEpPpPHTOPMUM,

ProY weTO) CTpOMTEILCTBA M OCBOGHWA SOMONH B HOCHEAHES
AeCHTHASTHO HONYUMN Aeasueclimee passurue 3 Kapumncxof, Axmsak-
ckoft, Cypxan-flepacagcxoll oTeNAX M HA HENX NeNHEHNX 00BEKTEX
Yadexucrans, 4 Taxxe B Hasaxorane, TypEMeHAW M APYrEX CODBHHX
pecuyONHREX,

HeOwpaawil pesmax padGoT U0 EOMNAGKCHOMY CTDOHTOABCTRY M

OCBOSEMN S6MeXh NpeAoOnpeAesEs WUPORKER HeyYEHE B Texmmvec Rl
NONCK, NMPHEBOANER K COBAAHED HOBPEX THNOB CTPOMTONEHHX, ApeHO-
% O8TOHOJEAAAOYEEX MANMH, MOXA HOMOBE N0 OYMCTKe B&EDHTOTO IO~
pPRBOHTEABHOTLO ApPEHAXS M Apyroll TexmuxE, cnocolcTsoBaBmell sHa-
YATEIEHOMY POCTY NMPOWABOAMTENEHOCTH TPYyAA W JUYUNGEHRD KAYOCT-
BS BOROXOSRMCTEEHHWX, CTPOMTENHHEEX M SRCNAYATANWOHEWX palom,

QocymeoYBieHUe MepONPHATHH MO KOMNNEKCHOMY CTPOMTEARCIBY
® OCBOGHMM® Beuelh MOBBONMNO ODPRCTYNATE K COSNARAD OpPOCHTONB-
HEX CHCTEM BOBOI'O THNAe, © ROapHMOHERTON MONBIHOro AeflicTsHs
0,80-0,85, KOSBIMUNOETON "AMBILIOTD WCNONHIORSHUA B CANHCKOM



XosfkcTRe Z0 U,90, ONTHMANEHLM BOAHO-~BOSAYUHNM K BOAMO-CONEBHM
PERMMOM NMOYBOIpPYHTOR, A8 TARKKX CHCTOMSX MMEDTCA BCE BOBMOXHOO-
TR %A BHEApPEHHSs HANCOomee NporpeceHMBHHX W SJ}JORTUBEHX cnocolow
BONHBA CENBCEOXOSANCYBORHNEX KYARTYD ¥ ArpPOTOXEHEM RHX BOAJSNH-
BBHRA,

FaR NoKASHBAOT SAANK2 NMPARTHYSCKEX DASYNLTATOE CBNECEORO-
sallcTBeHHOrO npomasoxcTed B lomopsoft oTenE 88 T'OXW BOCEHMOR N
AGBATOR NATHAGTOR, ROMDASKOHOS CTPONTONRCTRED M OCBOAMHO DOMONE
NOSBONNT AOCTRYE BHOOKOH sKoEoumdeckol sdfexTHREOCTH KANKTAIO~
BroxcREN. JlocTaToyro OTM8THTH, YTO BASCH HA mAaxANE pyoAn RamM-
TAILENX BIOEGHMM B BochMOfl mATRISTKe noxyweso 0,62 pyOd. cOBQ-
KYOEOr0 YRGTOrO ROXORA, 8 ¥ AeBATOH narumerks - ywxe 1,73 pyo.

Pearo Boapocno @ TlonogHoft ocTenE NPOHSEOZROTBO XAONKA~CHPIA
N Apyro#f cemscroxosaficTeenHol npoxyrukn, Tag, ¢ HaUBNA OCROEHN?
HeINHENX 2eMeNb, 7.0, ¢ A96Ir., s;pech moxy4eHo 2,3 NIH,T XROO-
EA=-CHDOR, B TOM YHCXe B8 I'OZAW ZeBdrod narmaeTra I,66 mun,T,

B HECXONERO pa&8 BOSPOCHO NMPORSBOACTRO 4A8pHA, GAXweBO~0OBOMEON ¥
XHBOTHOBOAYOCKON NPOAYROMA, -

T'oBOpA 0 HAPOAHOXOSANCTBOHHOM sHAYEHMN OcBoemHA lomozEol
0TONN, HOOOXOAMMO OTMETWTH, YTO ODONEHM® PIHX BeMeNs cnocolor~
ByeT YCHODOHHD TeMOOP pASBRTHA DDOH3BOLZMTEABHNX CHA YslagcmoR
CCP, Tak xag OmHsgo pacnonomeHHss x Qepramcroff ® Bapaimancrofl
RoxmBes, 'omofHas cTens R BHEUATENBHON Mepe morzomaer padowym
CEXy Qepramcrofl, Ampuxasckofi, Hawsuresckoll & Cawuapramzcxofl 06—
aacreit, ocBOCOXZANMYDUS B pPOSyARTATe DPOCTA NPORIBOARTONBEOCTH
TPYAS B CceMBCKOM X03aMcTRE ATHX oOnactell. Hpome Toro, cosfamwe
HOBOro sEOHOMWueckoro palioHa B TOXOZHON cTemM YCKOpPAST TeMON
pocta BanoBOoro HANUOHANEHOIO NPOAYKTA M HANHOHAABHOTO AOXOXA
pecnyCnukn. Tam, no yaderxcrod wact® Toxoxnol crenm O0reM Bano-
BOM OpOAYKUMR NpOMEWNEHHOTO, CTPORTEMLHOrO H COIbCROXOBARCT-
BeNHOrO NPOM3BORCTBA AocTHr B 1975 . 370 MJIH . pyC.

PaspaCorEa ® BHEJDENHS KOMONEKCA MEDONpPHATAR No BoFOX02Al-
CTEBHHOMY CTPONTENHCTBY M MONHOPATWBHOMY OCBOBHHD NEIMHENX B8~
uenk Tonomncfl cTenn cnocoOCTROBANR KOMINOKCHOMY PASBHTEY HAPON~
HOTO XO3fHc™®a pAza oonacrell Yalegwetana. fapdonee apro =vo
EATDCTPRPYET DA3BHATHA R NOCASNAHAE RECATHILTHA NMPORAROARTE NRANX

[

@



oRx CupnapewHcKof oGzacTN.

MnomsAs OLONAGNHEY BEMOIE NC OONECTH B COBPEMBHHWX I'DaRR-
gax Bupocra xo 210 THo.ra, HAM yAROmmachk mporus Y956r., a mpo-
R3BOACTEO XNONRA-CHPNA YyEeXRUNZOOR o 140 vue.T RO 3T4 2we,.?T
B 1975r,, Wam Odomee uwem » 2,2 pasa, Ha Oasé mpOMSBOAMMON C&NB-
CEOXORRAICTROHEON NPOAYHNME NOCTPOSEH RAN OTPOATOS AS0ATER NOBNX
npexnpuATHR ofpadarusaveell, merxoft W nNEEeROR NPOMNMAGHAOCTR,
Paqr, 10 oyTH Z6NQ, MAT O COSHAHMM X DARBATMN COBADNOHHO HOBO-
ro MHOTOOTPACASBOrD HEApPOXHOXOBRHCTRORROrO xoMniexca CupzapEmH-
ecxoft oOnsctd, Poct cemcroXO3ffiCTRARNOIO ¥ OPOMMNISHHOIO nNpO=-
MSBOACTBE CPTMMYAHDOBRAN OTPONTONRCTEO KDYNROR sBepreTyeckol
Gasy - Cupnapeuscnxolt TPOC npoexTHON MomHOCTHED 4,4 MIH.KBT,

Haceasuws Cuppapsuscoxolfl ofzacTH pAcTET BHOOKHMM TOMNAMN,
Ero amcnsERo0Ts B 1975r. cocT mEma 405 THC.98N, BOSHAEAM HOBWE
KPYOHNG MPOMNUNEGHENS, AAMNEHCTDATHRHNE N KYNBTYDRHS NOHTDY
(r.HEnpaa, Aersep, Cuprapsa u 2.71.).

C opomenrex Ponopsofl crenm Ourm CoARAHN NPOANOCHARM AR
OpraEwWeanmy HOBOR xpynsEoll SAMRENCTpPATMBRO-x03RMHCTROHNON eNHEN-
ny - Jixmaaxcrof ofnsorx ¢ repprropmeft 20,3 5 K4S W npREH-
ON8 IEHO HoBofl mafpecrTpyETypofl, oCecmeuwsapmell zansaefwee rap-
MOHMYHO® DASBHTEA NMpPOMEBONMTENSHNX OMN, HOYRNOHHOS NOBHNEHES
¥aTepRaNBHOr0 CXarocOCTOAERA HBCRAGHHR M A0 AYXOBHEE pocT,

Mo BeAABHETO NPOBAOr0 OrpoMsExwi wmeccyd HoBON OCHACELN MPeR-
CTABASA colofl B OCHOBHOM MAXONDOZYRTEBEYD COrapeEyn nas#o X
NyoIHHEO-CTONHEE nacTOEma, K J96Ir, m8 Teppuropmm cosxagHol
OORSCTH OpoEaLOCH HemAOTWM Oomes 20 THC.ra u colupaxoocs 35-40
THC.T XEONKE.

B pesyasTate ocymeCTBAGHMA MepONpEsTHE Do 0cBoeHND TomOX-
Eofl cTenM DAOMAAER opomseMyX Bewens B I975r.® JixmsaEckoft oOnac-
TR Bupocas A0 I44 TuC.rA , MOCOBH XNONUATHEEA = 20 FI0 TeC.rd,
8 »amosoli cOop xzonxe - xo 254 THC,T , HAN GOoxee yeu B 6,2 pa-
8@ nporus 1961 r. BESUUTONMBEO YBEANIMAOCH HPONSEOACTRO oBOmEHN,
@pyKToB, EOPMOE R APYyroi MPORyKUEH CRNRCKOFO X03ffcTea,

Emg CoXbEEc (l@poNeKTHBE OTEPETADTEHA Nepea olmacThED ©
~ocBoenueM I50 Tee.ra HOBHX @eMens JlxnsaxcKoff crem,



B Hepsaesol nepcnexTHse Jzusaxcked OONECTH CYAHET OAHEN
42 gpynHelfuMx » pecnyOnuxe mpomasoauTescH Xuonka, sepHa, MmAce
B Apyro#l NpOAYKuMK. Be HACENeHMe MONOANHTCH MePOCEeNSHNEME B3
Pepratickol, ARzuxamckoll, HAMBHPAHOKOH W ADYIMX I'yoTOBACENEHHNEX
oCnacrelt pacnyOaRku. [0 yPOBHKN TOXHEYGCKON OCHAMOHHOCTH OpOCH~
TOXBHEX CHCTOM, NpPOWIBOAHTOABRHEOCTH TPJAB P CONBCHOM Xo3fficTEE
R ADYTiM NOKESATENAM HHTeHCBJHKALME CeNBOKOXOSANCIBEHNOr0 Npo-
HeBOACTEE O0UNBCTE CTEHET OAHMM M8 MAROONE® NODEROBMX SHOHUME-
YeCKEX DAMOHOE HO TONBEC B JaO0OKMCTSES, HO W B 1[eN0M IO XIZON~
gocenmell BOHE CTPAHH.

Onwr opomeams l'ozopsod oTenM K CoBjEHMe BAECh HOBOIO BHO=
doMEYeckoro pafioHa ¢ pasemToll mEJpacTpyKTypoll HOBBOAMAN UpHOTY-
ORTE X BHOOXIHEHMD eme Ooace cAOXHON W neomTs8OHON 3BZAUK -~ OCEOE-
Bxo Eapumiiokod crens, pacnoxomensol ma wre YaGexmcrama, B Raw-
EafApLHECKON oOndcTH,

OGmams naomazs seMexs Kapmancgoll cTenE, ONPUrOAENT E Gpomg=
HED, COCTaBNAET cBuwe 900 Tho.ra,

Oposesime 9TOro OrpOMHOr0 NMYOTHHHOIO MECCEBE OBABAED C Do~
BeHHeN onoxHOR TexmuyeckON Bazavu - MARMEHOrO HOARewA COABNEX
PEOXOACE BOXH N3 AMynoph® Ha OONBNYW BHOOTY.

B 1975 r, aTa sajevaé yonemMo pemeRs ~ Ouwii Cfal B SKCONya-
TAuMD yHREAABEHE KepmumuckER sarmcTDeBbHNE gavax, 00e0NeqHBAD-
man opocHTensrolt mozol $ 046peAl CCBOCHES HH MAVNAZAN 200 THC,
ra, .

Yxe cerofss OMYTHME DeSyABTETH OCPOGHHA KapuMuckol crTeum,
Brefjero 76 TuC.IM@ HOBWX OpPORABMHX 36MENB, 8 MPOMABUACTEC XAOM-
ga-cupna ® X975 r, Ha TepparopmM I ogepexm xocTArao TI0 THo.T.
B Oamxalfiuell xe nmencnexTHse szeck Oyney OPrEHNB0BER0 32 HOBHX
XAONKOBOAYECKEX W ApPYTHX COBXO0BS, COBASHO 4 HOBNK 8AMMAHCTDE~
TUPHNX paloHa.

Ha Teppuropun HopwmHokgH cTene P COABUMX MAOWTSOaX Be~
A¢TCA CTPOMTONLCTBO WEON, XMNBH, ASTCKEX CH0B, HPOESBOACTBOR-
BO-X02AHCTBOHENX NOHTPOR, OpEI8AENX CTAEOR, RMBOTHOBOATECHMX
fepu, asTOMOOHABHNWX Aopor', XuHME ayexTponepeasdy M T.A.

Crpolixe Rapmmickoff crTeén® OCYUeCTBEAANTCR REAYCTDEANLHNM
METONIOM, T.8, C BHCOKOR CTON@REM BEBOACKON I'OTORHOCTHE CTPOM—~



TOABHNX ECHCTPYRURYE ® Rersiell, B r.Kapuwm mocrpoer xpynuefimuil
B pecoyOndke KoMOMHAT CTpOHTEAPHHX KOHOTPFEUEE M aeTaneft.

B nepcoexTHse, OO SABGPNCHAR BoeX palor B Hapmmrckol cTens,
GyAer NpORSBOARYBCR chume 4,3 MIH,T INOnNRE-CHpUA, B TOM YHCH®
oEOA0 0,6 MIH.T NeHHEoQENX POHEOBONOEHNCTHX cop?cy, 350 THC.?
BepHA H ZPYLes OeNbCROXO03AMCTBEHHAR NPOZYRNKR. Cpomenue Kapuwd-
CEOfl cTeNE LOSEQEAT OPraEM3(3aTE ZeCh 23 HOBEX AZMHANCTDATHEE=
BHX CBAOLCHEEX pafloEa c¢o0 cpepHeli nIOMAZLD opomAGMNX Bemeas 35,0
THC.I'd, DHAGIATS He coCTaPa HemmejapBMHCHOR 7ABe HOBHE OONBCTH
C COOTHOTCTBYOUMME SAMERECTIDSTHBHMMN, X03SfiCTBSHHHME H KyNBTYD~
HEME OQOHTDAME W passWTON MadpacYpyRTypoR.

Jlag storo B Hepumsuokof cTend yxe celluac cymecTayn? onpeze-
KOHEWO NpeAnOCHAEA, TaK, b Ya THOCTM, EmeT JOp«HpOBAEEe ROBOIO
8I'p8 pEO-II POMENAOHHOrY EOMOASRCE, pa3BMBaprcA ropops Tenamwspa-
E8H, Haced, HyOaper W ApyrHo, BOSHEZENS E NocAefHHE AeCATRNO-
THE, COSJBEN HOBE® OTDECAN NPOMWEICHEOCTH M TpDAHNCNOpTHAS CETh.

TagkHM 00pasOM, ROMIAEECHOS OCBOOHNG OYCTWHHNX pafionos
8pEAHOd 30HH, EAK 3T0 BHAHO Ha upmdepe I'cxozmol, [xmnasxcroff
EapuRHOEOR cYellell, BeA6T K KOpOBHHM HOMSHOHEAM PKOHOMNYACKEX
¥ COURSABENX OCHOR RMEBHHM, clecneumBaeT yoxopenumf@l poc® nNpoNeBo-
AMTANBENE CHile

HoMnaexcHOs OCBOBHEE [[CIRHHEX SEMeNE CO2AA6T BCE HpORNO-
CHAKH AAA poc¥a oUmell EyABTYDE [PONSBOACTIEA H CBASSFHNI C BTHEM
EOPOHENX SKOECMEYEGCENX B CONHANRHLE UpsoOpasoRsHER, MMEDENI
foNbEOe EAPOIHOXOSAMCTEOHHOE SHAYOHKE,

Tag, B ERCTOAEES BPeMA JAGHLHWE BeC HUBNX nNexrsEHEX pajfo-
BOB KOMNIERCHOTO OCEOSHHMA B DpPOMIBOJCTEE® XJONKA MO pecnydnmge
upesschn A0%, 8 mo pucy 55%.

HeNHHHES 26MEM HOMONGEKCHOI'C OCEBOGHMS OTAHYADTCH BHCORAM
yPOBHEM HHAyCTpHANMSANWE BCOX Cep NPORSBOACTER, DRANYAA H
GBARCROE X0SANCTRO, 8 TAREE BHCOKHM ME8TODRANBHEM M KYIBTYPHEM
ypOBHEM XHBER cTpoMTessll W ocpoareiell NENHRANX 3eMoNb.

Tonsgo B Tozoxnol » HapuEECHOM cTENAX M B HHBOREAX Hapa-
HAANSKEW B HOBHX COBXOB&X K KOHRUY APBATOH NATHNETER OHIC No-
CTpoeHO 3,2 TR (naroycTpoeHEOrc *WikA, WKOX Ha 39,4 Twe,
MBCT ¥ MHOIO APyvdxX OURSETOB HYARTYPHC—(NTOROrD W KOMMyHANE-
HOT'0 RASHATEHNS .
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RouMTiZ6KCHO® OCBOGHWE MNONMHHENX BSOMONE B8 MOCNOAHMe® AECHATH
A8T MOSBOAMAO BWABMTE M DDOPEDHTH KA NpAKTHEe BAWOOIee panMo-
HAUBENEe N 5)JORTHNBEEE® NYTHN AETLHEHWOTO COSABHMS HOBNX BHCORO-
PABENTHX SEOEOMHYECHNX DPAMOHOE HA NYCTHHHNX T PPHTODHAT.

YAR 6£27.R

E.A.PagnTun, HAY.OTHONA
(CpenasrmmpopoAXAONOK )

POXB BOAOXPAHRIMN R HX SOOEKTHBHOCTE
B YCROBUAX BOMHOT XOSANCTRA CPEAHER ASHR

Bozaoe xosgficTso CpemHell ASEm HA COPpEMEHHOM BTEN® pPsaBm-
THY XADAKTEDHRYOTCH HANNUMAM CHNONEEX ROAOXOSANCTEERHNY CHOTAM,
oGCAYERBADANX DASANYHNX BoaomoTpeduransil, EOTOPHE NMPEABABIADT
CBOM, YACTO OPOTHBOPeURPHe TPeO0ORAENA K BONOTOEAM. B yONOBREAX
KOMNNeEonoro, 2.6, MHOrONANSBOIO ¥ MHOTORPATHOIO, NCNONLOSOBE-
ENE POTHOrO CTORA, C XASpuxTePHOR HepABRHOMEPHOCTRD pacmpeaese-
AAA 8T0 BO BPOMOHM, OAHRNM NS OCHOPHWX BAOMOHTOR BOROXOSHHCTRAN
HOR ONCTEMN ABARDTCA BOAOXpEHNANEA,

Boanwe pOCypew CPONHOASRATCENX DK ONEEWBEDTCA B 00%OMA
ogono X27 EM” mo ropy cperEeR BopHOCTN H 95 xu® [0 MBAOBONNO-
My, 9 01 ofecnevyendocTR, [lo OCHOBHNM BOAENN CacceMEam OHN

pacHpeASNANICH CHeLyDmEM BoM: Gaccelts Awypapem - 79,5 ju :
daqoe

10,2

- =S

'Gﬁp}{ﬂ‘ﬁ-_ﬁ_ﬂ 3;?,2 KM 3 TIpoqie ﬁnﬂcﬂﬂﬁu fﬁnrgqrnqnun} -

w

TH ofteMH BOZN, MO CYHECTRY ARNACDUNOCA TOOPOTHISCEMMN
NBHHME B8MACAME, CAGAJOT DACCMATDNBATE TOARED KAK

ulf peumoll cTOR (oM.HEme),

maporpafuueckans choTems CpeAnefl ASEN nMpencTaBAARE DANON
pasoOReHHEX, CBMOCTONATENEEHX pevsEuX OasccefiHon: AsyAapem, Cup-
napem, 9y, Tensca w ap. Baxwelimme BoXOTORN - AMynspsa ® Cwp-
aapra. He WY oToRe, PRANARM nfipaaoM, fanppyaTeg PARRKTHE ROT
woro xosalcTEA permons,

(&
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Bce CpejHEAGMATCKME POKE MMELT NpPEUMYNECTEEHHO CHEIOBO-
GEAHMKOBO® NMTANNe C COOTBETCTBYDWAM IHAPONOIAYECKMM DOXMMOM,

HauOounee kpynknu mo NNCLAAM M BOJOHOCHOCTH ABARETCA OAc-
Collm Auypopbm. OE BkXp48eT BOAOTOKH, JOPMMpDyODMHe CTOK AMyA&pbM,
i Geccroutine pexm C caMocroATeénbHuME Caccefmamu ( 3apaguan,Kem-
Bajeped, MypraG, Temmem, ATpek M ZD.).

Crox Auypepin opMmupyercd, 5 OCHOPHOM, BOZeMM Bexma u [lgu-
Az, B COOTEETCTEBMH ¢ YCAOBMAMA NHTAHWA HANOONBMMO DACXOAN HAG-
ZDAENTICA P MDEe-ABTyCTE, MHHMMANERHHO ~B Aexalpe-wapre. Jas ro-
AOBOrc CTOKA AMYNepbH XSpaKTepHs UURAMYHOOTE YEDEAOBAHMA AeT
PG3HOH BORHCCTH: wWANOBOLHHE IOAW HACTYNEDT Yepes 4-6 meT, MHO-
rosofHue ~ 9epes 6~I0 mer. Mpr aToM HEOADABUTCA PATAXHNE MBAO-
BOAHNE NEepPHOAN NPOROAKHTEABHOCTED A0 5 167, Y10 BLBWBAGT Nepe-
0OM M SHAYATEULHHE CUOEHOCTH B BOAOOCECHEVEHEM JaRe B YoROBMAX
88 peryJHpOBEEHOI0 CTOES.

B rupporpajuyeckyn cucreuy OacceMua AMyAaphM BXOAAT MHOIO-
YHCAeHHENEe MenkHe BoporosW (Myprad, Temxen, Arpex, Xyasu, Baaxad
M Ap.), CTOK KOTOpHX GOpMUpYeTCR 88 npeAenauu CoperTcxoroe Coknsa
H yue B COBpEMEHHHX YCHOBMAX MOYTH NONHOCTHN HCHONBIYETCA HA
opowesme. Hx crox (okoxmo 5 uuﬂ] BXOAMT B yuTeHHuW® BOAHLE pecyp-
GCH, HO OH H6 MOXE@T OWTh I8PAHTHMPOBEH K MCNONH3OBAHHD B HaPOA-
HOM XOBAHCTEE HOWeM CTpEHNM,.

EcrecTReHEO® BHYTpDUrOAOBO® pacHpefeNeHue M KoneOaHus c'ltuna
AMyZAGDEM NO rOA8M HE oCecneYNMBAWT I8 PAHTHDOBAHEOTC MOKPHTMA
raaporpaja BoaonoTpeCneHns HA opodHeHne,

Bropoe MecTo no BOAOHOCHOCTR B CpelHeld AsMM saHuuact? Odc-
cels Cuprephs, pecypcH KOTOporo Beavyap? cTor Hapwea, Kepegadpew,
Umpuuxa, Aurpesa, Kemeca (YAHMP), per depramckoil AoaAmEw M AD.

W onemwsamrcs B 37,2 mM°,

Cupnapen o0pasyeTcA OT cadrEMA Hapuia ® Kapepapeu, # B
BEDXOBRHX €6 pexMu OJHB0K K DeXHMY pPEX CHErOPO-AEeAHHROBOrD M-
TAHUA ! MBNOBORHWH nepwon OKTACph-MBDT, HEWOONBEWE pDACXOAW B
WoEe-uone. Hame mo reyerHD PHApOrpad HECKONEKO CIPIAXMBAETCH.

XpoHonorwveckwll rpajmk KoneGaEns TOFOBHX pacXofoR CepAsDEM
NMORB3HBEAT [UEKARYHOCTDH YepenOoBAHMA MAAOBOOHNX H MHOTOBOAHHX r:'!.
MaznoBopENe NepHOAH NPOAONEMTENBHOCTER 4-=5 JEeT HACTYNBUT Yaped
2=5 jeT, MHOTOBOANHE yame OWPANT eAMHAUHEMM. BHyTpEToxonoe pHc-
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ApefencHus CTOKE HEOJETONPUATHO AAA WMPPHTALlME.

K cepepo-BOcTORY OT Gaccefa Cupraphbu pacHONOXeHH O&CCTOY-
Hee peyHue Oaccefiny ¢ oyuumspuum crokow 10,2 ku®. OCHOBIHNG BONO-
ToRY 8geck - Yy, Tanao, Acca (orok 5,8 Hus). BRyTpUroaoBDgé pac-
npeigleHue MX CTOKA KpalHe HeUNAT'ONPUATHO ANA RONONBAOBAHWA, W
B COBpeMEHHNX YCAOBHAX O0CEGCMNeYeHHOCTs BORUOTHSYH ROBONLHO HH3-
REH .

PasEHTHE HEpORHOTO Xo8AWcTBE Cpeiied ASHH NOAHOCTEW O4sk-
pyeTcA Ha HCNONBAOBAHHM BOBHWX pecypcos, OcHoBHON BOmONOTpedR-
TeNb KAK HA COBPOMEHHOM DTANME, TAH H B NepcnexkriBe ,-~0powaeMoe
SeMIe/ienune ,

Caumit Kpyniull padod oposseuMoro sesmiepenuis B Conse, UCHUB-
HAA XNONKOBAsj Gasas crpanu, Cpéadds Asud uMeeT OJOAbMME NOTSH M-
ANBHEEe BOBMOAHOCTH AAR N&NARHEHWErO WAPOKOIO POCT4 OPOUGEMHX
nnouafeR w BceMepnorc yseamueHitn 00neMOB MpPOM3BOACTBE CEABCHO-
X03AHCTHEHHON NpONyKUMA. B COOTReTCTHMM C OOWBI'GCYAAPCTHOHHMNMM
HHT@PGCAMN CTPEHH W BHYTPOHHHMH NOTPeOHOCTAMH CpPeAHEABRaTCHHX
pecnycnuK, oONYyD NAOMAAB OpOWeHMA B AAHHOM peruoHe Hauevaerca
B TevcHue 15 ner (I97€-1990rr,) yeenwuurs B 1,5 pasa,

dHayuTeabHue TPeOOBEHMA K OOBEMY BOLOTOKOB M K PAXUMY CTO~
K8 NpeNpHBAALT TAKEE NPOMHOABHHOCTEH, HOMMYHBNBHOE X03ARCTBO,
TUAposHEpreTKe W pulOHO® XOSANCTBO.

HeCcOOTBETCTHUE BHYTPHIOAOBOrO pacnpepeNeldsd [BYHOr0 CTOKE
W Pazporpads BOAONOTpeCNEHMA IIPH KOMMNAGKCHOM HCAONB3OBAHWH B0~
Ad{ CTEOMABHEA LUKARYHOCTH N6T PASHOW POAHOCTH IIPH OCTPHX Ae-
JeguTaXx B M8AOBOJAHHEe (€pMOAN Opeponperensvr AeolXofMUMOCThH pe-
T'YAHRPOBAHMA CTOHE CpPEeRLEA3MATCKHMX DER KOK B CE30HHOM, TaK M
MHPTONETHEW paapeade,

Perynupopanue peqHoro CTOK8 BOAOXPOHWIKGAMN, MESMEHAs ero
pBKMN B COOTBETCTEMM ¢ TpEOUBaHWAMM BoAonorpedOMresncll, clecne-
qRpaeT HAMGOJAEE HLPUKTMBHOS W MNOAHOE HCMOAB30OBAHME® BORHNX pé-
CyPCOB perdoHs o ABASETCA CAMHM DPSAMKaAbHHM CROCOOCM YAUKIET=
HUA HenpepuwENC BodpacTandaux norpedHocTel HAPOAHOIG Ao3nf-
cHea Cpeaseli Asu B Byae P (epuor no I°990-1995rr,

Aan YCTpAHEHWHs ZMACOPONOpUUY Mexady BOAHLUM pecy[couMi # The-
O¢BaHMAMA K HHM norTpedureqefl B Cpeaded At ¢ 40-X U HPOBOAAT=




Cl MEPONpUMATMA 1O PETYAAPOBAHMK REYHOIr'O CTOKE - COOpYREeHle BoO-
AOXPOHANAENM, CTPOMTONSLLTHO ROTOPNX B noosemuue [0-f5 amer moc=~
THACAO BHAYMTOABHWX MecuTaOoD,

Boe mpynHue pycaoPwe BONOXPSHMAWES NPOSKTHPYOTCA M ooopy-=
EOUTCR HER KOMMAGKCHHE, C MPPMIEHMOMHO~SHEDPreTHISCKUM pPexMMOM
padory,

ORuaxo B coBpPeMEHHWX YONOBMSX CaXSHC NOYTH BCEX BOAOMOTOY-
HUKOB Cpegued ADMN OueND HONDANOHHNN, NO MHOTMM DEKAM OTMEYSET-
CA AGGHUMT CTORE P MANOROXHNE PONW, 8 MO OTACHBHEM M B CpeAHE~
Boauwe. B I975-197érr. paouerdar 00e0ONENEHHOOTH BOAOOTAAYM HE
nperpmana 75%, yTo 00®ACHAETCH, ¥ OCHOBHOM, HROKOH aaperyaupo-
BAHHOCTBED pPEYHOrO ¢TOKE ( U]‘lﬂlpﬁlﬂ NonesHas eMKOCTH BCEX BOAO-
XpaHRAMN cOCTABARET TOAbkO 15 am ].

Nomyyenwe mekcUMBALMON BOLOOTREVM lmutmurmn c AocTaroyHo
BHCOKON TapaHTuell BOSMONHO TOABKO MPH ray0loKOM MEOTOAETHEM pe-
PYURPOBOHMK POYHOrO CTOKE, B yoNOBHAX BOxMOro xosaMorse Cpea-
Hell AsuM ans yaoenerEopenus tpefoBeHMM BoAOnorpedurensll Heolxo-
ARMO B nepuop 4980-1290rr. ocywecTEMT: NOANOE 3ApPEryARpOBAHNE
CTOKA BCeX BOAOTOKOB. [IpM 5TOM OYNMBDHYD NOJE3HYN EMKOCTL LOAO-
XPAHRNHE cAeAyeT RoBecTH Ao 50 KM®, T.€. YBEAMYHTH MOYTH B TDPH
pasa, f

lipegentsen BOROOTAAWE BCEX CpPejHEaanaTCKWX PeX fpH XooTd-
TOYHO TAYOOROM 38PeryaHpOBAaNMM WX CTOKA cocraBimer 104 ,2 xu®
OOseu pacnonaraeMyX BOAHNX PecyPCos, YCTAHOBNGHHHN ¢ ydYeToM ¢ A-
3ATBABHHX BATPAT U HeWIOERHHX NOTEDhH pPEYHOro cToKd ( CAHATAD
HH® MONYCKM, BHCTPOMANBHEE CNHBW, TOTEPH HE HCNOpeHUS, BOAOD
Copu sspydexnuu@ noTpeGurennum W Ap.), T.e. oOneM BoAHOro crdka,
rapanTHpPOBEMHNN K MCNONE30BAHMED P HApORHOM XxosalicTee Cpeanef
Aaum, cocrepaser 94-92 xu” (radn.1), [pn nasHEpoBaHAM BOAOXOIA i~
CTDEHHNX MEDONPRATHA B POIHMOHE JelAyeT OPHEHTHDOBATECS TOABKC
H8 av0oT 00weM BCNHNX pecypcom,

Nomas cXeMa PETYAMPONAHMA CTOKA OCHOBHMNX Pek Cpeaned .l:n*n
BEIAAABT TEK.

Hla Auynspse ner nelicreyomux PYCROEHX BONOXpAEMANG B 0
CTOK WCNOAE3YOTCH B ECTECTBEHHOM POZiNE, YTO OTPHUSTONLHO Cka
IHBAGTCA HA O0BCHENEHHOCTH BOAONOTPEOICiHiA,
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TaGauys X
Bojuwe pecypew Cpemmod Asuu (&u®)

et ey, T e Torm,
MEOT H= -
becceh. Pexa | neTHMM HHE CTOK | TpeTH Hﬂugp;
CTOR c NnoTLpe Acnonke~
i rapsur#eld| oroka BOBAHED
Baccedr Amynapbu 7,5 65,9 8.2 56,7
P TOoM uicae Awypepbm 68,1 59.9 8.9 - 5€,0
Baccelis Cwpnapsu 37,2 33,2 3,6 29,6
B T0M yMole Cupgapea 33,8 31,1 5,6 27,5
beccrounse daccelew 10,2 = 1%, § 0,4 5,0
B ToM umcne Yy, Tanac,
Acea 5,8 5.1 Q,I 5,0
Beero no Cpeamedl Asum  126,9 104,2 12,9 91,3

B nacroAmee Epeus B Odcceliue BEAETCA COOpYKEHME ABYX Zpyu=
HHX PYCAOBHX IﬁAﬂIpﬂHHrHH. Hypexkckoro Ha Baxme (nnaaauaﬂ BY~-
Kocrs 4,5 ku®) M Tesuyvickoro Ha Auynapse (5,2 Km ]. KOTODKS
CTEHJT OCHOBHUME CREMOHTOMM KOUNIBKCHOrO MCNOABL3ODAHMA BOAHWX
pecypcoB AMyASPEM. BROA 9THX BOAOXPAHMAKN, DAGOTANMMX B CO—
IMECTHOM pesiMe, CGECNIOYMT NGIHOE CP30HNOE PerynapOESHNE CTORS
MYASpPBM, YTO NOSBONMT YAOBASTEOPPF?E: TpPEeGOBAHMR BORONOTpedMTE~
el ¢ jocraTouH0 BwWCcoKoff reépantiell » nepuox xo I965 r.
B npirtefudy HeolXOAHMO OCYMECTBMTE I'NYGOKOS NMHGIONBTHES
TYIMPOBBAKE BMYZ8DEHHCKOTO CTCKS, YT0 O0ECNEYMBAETOR BEOAOM
epXOBOI0 PORYRCKONG BOAOXPAHMAMMA (NOXE3HEA BMKOOTH B,6 KM°),
Onansplero WHPOKAMA HOSMOKHOCTAMU KOMIIEHCHDYDUEIQ peryaupoRa=

:HH. Cyusapian nolesHan ensacin PYCAOLNX BOACKPEHNINE B Cacceli-
e AuyRAapEA ﬂﬂﬂTﬂﬂFT 18 wu® y YTO OOECHETUT T3DAHTUPUBGHHYN BO=-
nononayy 59,9 mu PN KOsIMLMEHTE SaperyiupoBasHOcTH 0,92,

| baccelid CupUapbu -~ BHCOROPASEUTHI M HanOoAee CHOEHEH B Bo~

ROX03ARCTBEHNOM oTHOuSHUM palloH Cpenuecli Asud, TA® NOCTPOEHH M
CLYPOATCA PYCIOBHEe BOROXPBHMAMNA, KOTODHE NMOSBOJIAT NOAHOCTED
MCTIONEB0BATE BOMHWE pecypcu, W3 nedcTByLuMX kpynHellume -~ Kah-
pakKyMckoe (NoNesHan euxocTs 2,5 5u°) n YapAapuucKoe (4,7 #°).
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Osw peryuupyp: cesokHE# croR, BegeTcs ﬂTpDBTEHLETBﬂ LoxToryms-
CHOI'0 annuxpannn:qa Ha hapune (14,0 xu ), AEIBXBHCKOrD HA Eapa—
rapre (1,6 BM°) n Yappagckoro BogoXpamunEme He Yupumge (1,6 Kn°),
BEOA kOTopsx B 4975~-1380rr. 0GecnevnT MHOTONGTHEE DEryIMpOBaHUS
cToRa CHpASDER.

[0 sapepuaHMN CTpOUTENECTHE PeryuRpyoRux coopyxeruif olnsq
IoNe3HAR OMKOCTP BCOX BOZOXpaHMNNY B OacceliHe CHpASpHE HKOCTHI-
HOT 26 BM°, YLD nospoaNT K A980r. MOUTH NONHOCTHD MCHONESOBATE
BOfEHe pecypcH OalceilEs. [IpM 8ToM TapARTHPOBSHHAH OTAEYA CTORA
COOTABNT NOpEANe 31 Ku°,

B Tefx.2 dpepcraBneHa oOmad CXSMA peryINDOBAHUH BOAOTOKOB
Cpenuefl AsEn.

B nonoM nc peruoHy BOKOXosANCTBeRHMi afferp, BAR ZOMOAHU-
TeABHENHA CTOR, MOJYYEHHHNE B8 cYET MONKOrO PEryAMPOBAKMA CpexHe-
83MOTCKUX PO BOACXDARUIHNEMH, COCTSBAT OKOXO 56 KM®, SHEexTHs-
HOOTH CO30HHOTO DAryIMPOBAENMA onperenseTcs B 40 ku®. |

Kpowe pycroBsX BOROXpeHAIMN H8 Pexax, HBMEOHO COBRAHUE
nugrpnnactauﬂux HBJAMBHHX BORNOXDAHNIHN CcyuMMapHolt nmoneszofl ex-
K0c¥s0 5,4 ku” & 1985r. ¥ 8,0 xu’~ B nepcnextTuse. Coopy=enie i
Uyuer cnocolcTEOBaTE (odee spfexXTHEROMY MCHONLBOBAHWD BONHEX
pecypco® W NOBHUGHHD I'8DEHTHE BOZONONAYE B CHCTEMH.

: TaGnuga 2
CxeMa peryuuposanss croks pek Cpeamell Asmm (ku®)

HaumMesoBanKe

cce bH
(yuMa pHaR EMEOCTH 2,0 2.1 X
TapanTrpopaHlul crox 5744 57,8 - 65,p

B Tou uscze Aumypapes

CyMMBDHAR EMEOCTH 947 a,7 -JE,;

TapanTUpoBAHHKE cTOK 52,2 besd 59,
bacce H # :
CyMMapHay eMEOCTE 26,3 26,5 26,3
I'epantepoRasanlt cTOR 33,2 3398 35,4
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HamuenoBanue I980r.| 1985r.| X990r,

B Tom wucne Cwpaepea

CyMuapHas eMiocTh 21,2 2r,2 21,2
TapaHTHPOBAHHLA CTOK 31,1 31,1 31,1
Bacoofiuy OeCCTOMHMX pei
(4y, Tanac)
CyuMuspHas sMEOCTE 0,9 1,8 2,1
lapaHTHpPOBSHEEN CTOK b,6 4,9 5,1
Bcero
CyMmapHsa noiesHag eMKOCTH
e et 39,2 40,2 49,5
TapanrUpoBafban oTHAvYSE 95,2 95,2 04,2

Perynuposaune CTOKE CPeAHEESMATCRHX PeK BNABMTaeT cnenndu-
YecKyD ANA pernoHa npoGAeMy PAUMOHBNBLOR YBABEHM NpPOTHBOPEUMBHX
HATEPECOE MDDHIBIHM M 2HOPreTHKR, OCHACHAEMEX DEIAHYHHMH pPOEMM-—
HHMM TpeOOBAHWMAMM BTHX OTpacield K BOJOTOKAM.

Pemenne sTOM 38m8YM HMEET OYEHH BAXHOS 3HAYEHUE B YONOBUAX
MBJIIOBORHNX NEpHOZLOB, OCOOGHHO AXA Cacceflna Cupnapsd, I'A6 B HAC-
TOANEE BpeMA CTOXMIACE HENDAEEHHAR BOXOXOBAficTBeHHas oUCTAHOBKE
B CBASM ¢ npoOaemoll sanonHeHMs TOKTOrYALCKOI'O BOAOXDAHWANEA .,

Pacuers MucruryroR "CpezaarunpoBoaxnonox” u "Cpeaesraapo-
MPOeKT" MOKA3WBEDT, YTO MpH COXPAHEHHM CYGOCTBYORMMX TpeGoBaNufl
noTpecHTeNell Ha BOAY B Cacceilie, 8 TeM Conee NpU WX NASHUPYEMOM
yBenuueHuyu, TOKTOryAbCKO® BOZOXPAHWUNMNE B POAN CpeAHeN B Huxe
BOZHOCTHA 3ANONHEH)Y OHTE He MOXeT.

BuecTe ¢ TeM B YCNOBMAX NOCTOAHHON HANDAXGHHOCTH BOZHOrO
Oasanca, ycyryonsewmolf HeCBOGBPeMEEHEM BBOAOM DANE peryAMDYORMX
THAPOY2N0B, HEOOXOAMMO PECCMOTPETE BONPOC O MOBHUGHUM CTEMEHN
BonooGecneyeHHOCTH norpeluTenell M OTASYM BORZOXPOHMAMY 338 cYeT
Gonee pauMOHANBHON WX paCOTH M BO3MOXHOCTH NEpPHOAHMECKODO UC—
MOJb30BAHHMA HMX MepTBEX 00pemMoB, OCHOBHWe BOROXpaHMaARma Cpeaxel
A3iK, OCOOEHHO C BMKOCTAMM MHOTONETHErO peryIMPOBAEMA, ABIALT-
CA BHCOKOHSMODHLMW W MMEDT 3HAYWTENbHWe MepTEME oOneMy, Tak,



MepTBul 00Beu cTposderocs TOKTOPYARCKOTO BOZOXPAHMIREA S5 xM°,
Hypercroro -6 nua, npoakTupyeuoro POryHcroro -3 ku’, Jlaxe Hu3KO-
senopHoe HelWpeKKYMCKO® BOAOXPEHHIUEE EMeeT 1,6 KM® MepTBOIO
o0pema. JalloNHEeHWe aTMX 00BeMOB, OCOCEHHC B NepHOAN HW3EON Boa-
HocTH, TpedyeT ANMTENLHOIO BPEMEeHH.

OAH8EO OTCYTCTBHE HA DAAE THADOYSNOB DEIYAUDYENHX AOHHNX
BOAOBHIYCKOB WCKADYAEST BOBMOKHOCTE MCIONB30BAHMA TAKMX 3ANBCOB
BOJIH fewe B cayyie ocTpoll HeodxommmocTH, [0 eToll npuuuHEe B oc~
TPOMANOBOAHWE nepuop AST3~I9T74rr. He OuaM ofecneyens norpedHne
nonyckn uo Hapuwiy, 4TO 3&8CTABHAO NPHMEHWT: Kpaliuue emapulinne
MepH Ha TORTOr'yABRCROM I'RApOYySEe.

He PaeBafchk B naHHOW CTBTHE B CONOCTABATEJLHME OlEHKW BOB-
MOKHHX ywepOoB, npeacTABAASTCHA O6CCNOPHEM, YTO B CAOKHEX YONO=-
BEAX BOAOXOBAMCTReHHOIO (ansHca CpeHel APHE SHEYUTONBHHE MepT-
BHE® OOREME BONOXPSHWAME JONXHN PACCMATPRATHCH KK CTpaTeIrudyec-
EMN BOAREA pO3GPP ANA KPUTHYSCKAX MBAOBOAHWX nepuonos. HeoOxo-
IMMO P OX3THO CPOKH pA3paCOTBTE CXEMY DETYANLUBAHWA CTOKA AMy-
AapsM B CHpAAPER B peANBHO CNOMHBMHXCH YCHOBMAX, YCTBKOBHE pa:
SyMANEe (pelelH CPACOTKM NOAHHX OCLEMOB OCHOBHEX BOAOXDPSHMAMN C
¥YUeTOM BO2MORHOCTH HX NOCASAYLMEro HANOAHBHMA.

OuepuaHo, NepUORHYSCEER CPECOTHA MEPTBHX OOHEMOB KOMINEKC-
HHX BOHOXPAMWINME (uiaW yacTH 0OpeMOB) NPUEOZET K NOABNEGHMD HB OT=
ASNEHNX 3TAN8X pHEProAefMUMTOB, B CBASH C YeN CymeCTBYDUWe BHN P~
reTeYecKue OalsHCH TpedyOT KROPPEKTHPOBKM B YACTH CHWEEHMA p8Q-
geTHOl oTRAuYM [BC w ycTaHOBNEHMA AONONHMTEABHHX 2HEProOHMCTOYHH-
KOB.,

K 1920r, coOcTeeHnNe BORHNe pecypow Cpepselt Asum Oyayr
NPAXTHYECHH MOAHOCTHED #CYeplladW. B oluel cxeme MeponpuaTiil
Io nepeCpocKe YACTH CTOKA CHMOMI~KAX pex B Gaccelln ApaxbscKOI'C
WODS SHBUMTSABHA DONb CPEAHESIMBTCHKMX POXOXpaHMAuN, CUOMpPCKYD
BOLY HauMeuaeTcn [10A8TE B sppapuscroe (daccelr Cupnapeu) M
Topuypucxoe (Cacceit AMynsDEM) BONOXPEHMIMEA, BMKOCTE KOTODHX
GYAYyT HCLHOABS0PATECH ANA €6 NEepeperyanpoBaKNs .

B Oaccedme Auynapsn g 2000r.(ll owepeas nepedpocsu) CHOMp-
CROR BOAOM HamMevaeTCh olecileydTh BCH 30HY KOMBHAOBESHMA TLRMY-
WHCENTO BOAOXpPAHWAW@A, 8 I'0 eMKOCTE NOAHOCTRED HCNOABIOBATH
AR NEeporirynMpoBARNA CHOMpCKOro cToka. N coXxpaheHds oCuel
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(XOMb PEryAMPOBUHA CTOKE AMYASPEM, .8, CYuMB[HON moassBOl
BMKOCTM, B mepxHEll Wi cpemHed wecTu OecoellHa KX aToMy nepHoLy
¥eOOXOAMMO COBJETE HOBOS BOAOXPBHUAMNG EMKOOTEM OKONO 6 HW®,

B daccede Cupnapsin ouOHpPCKER BORE HE NOKPUTHE AeduUnMTE
IPHBOANTCR RO CTBOpa AHUKYpPraHe, YepiapHHCRKO® BOACKDPEHRIHUE
B 9THL yonoBuAX "sarpyzeno" coGoTBeHHHM CTOHOM M MpPSMTHYECKH
e MMeeT CHOOORHOR eMKocTH. BueoTe ¢ TeM BTO BOAOXpEHMAWEE AB-
JfET0q OCHOBHHM HADYeBWM NYHKTOM BOROpacnpeaeienus Au1d pafloHop
HHEHOrO W 9acTuUyHO cpegsero Teveuns CupAaphd W, O8ayoAOBHO, ADI-
EHQ ONTE BEANVEHO B 0OWYD BOAOXOSANCTEEHHYD CHCTEMY NOZAYM OM=
Opeworo cToke AMA odecneveHMs DaNHONBABHOTQ 18pepacnpeiensHiA
BCBX BORHWX pecypcop pakoHa, BEANYEA B cMOMpCKYyD Bony,

OnTuMueoyuoniEud PECYETBMM, BHMNOAHSHHNME B CpPexssrunpopoi-
Xionxe (O0TZen NepecOoeKTMBHONO NPOSKTHPOBAHMA), AOKBBARE BOGMON=
HOOTE W UENBCOOOPESHOCTE MONONES0BAHMA YOCTR EMKOCTH Y& paspMu-
CKOI'0 BOZOXPEHMAWUS AAA MepeperyiupoBeHMA CHOMPCKOro cToKa, [lo-
AydeHHull poxun padoTH BOAOXPEHMAMEA N 3BOJANT O0BCHAYMTL MHHU=
MENPHHE DACYeTHHE PACXOAW M PABHOMEPHOCTE BOLOMONAYN NO KAHEAY
nepeGpocki, 8 Tamke SHAYUTBILHO YAYUNMTE HAYECTBO BOAM HE BOAO—
aadopax.

Ha coBpemeHioM pTane, B YCANOBMAX HANpPAKEHHOTO BOAWOro Oa-
nanca Cpepdell Aawu, npi CTEOMABHGH UMEANYHOCTM BOTAXHNX MANO-
HOAHEX NepAoj0B HE perax, Heodxommuo GOpPOMpPHBATE BBOA OCHOBHWX
~ pyocaoBEX BOROXPaHMIMI,- yCTEHOBMB HIWO0NEE DELMOHAABHNE DEENME
MX BHOnAyaToUMH, 4TOUW HE RONYCTHTE BOGMOMHEX GCPHPOB W PAyOoRMX
npopajsos B padoTe KOMNAGKCHEX BOROXOSAMOTBEHEWX CHOTOM DOTHOHA.

JIK 631.63631,4

HeP.d8MpaeE, KOHA.TOXH.HBYK
gggﬂq;u K ﬁahnplinupngiini-

0 BOSMOEHON AJBTEPHATMBE NMOBEPXHOCTHHM CHOCOBAM [I0MMBA

Maprosokul (I1965r.) Naenyw UK KNCC BupadoTes OCHOBW arpep-
HOM NONUTHKY NABPTHM HE COBPEMBHHOM aTane, MOANEPKHYD SHAYEHME
MEAMCPALMN HEK ONMOI'O W3 MABBHLEX HENPABACHMH WHTOHCAJMEALMN CENb-
CKOX03AHCTHENHOI'0 NPOMIBOARCTEE, B ofueM NASHE WSAHODBUMA BaxHell=
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WaA pouk CTBOAMTCA OpOUeHMD, O SHAYEHMU HOTOPOTO MOKHO CJAMTE
no oMy Qamty,. uro onwme 50% moeR mupovol cemnpcKoXosalorBendol
NPOAYKNMM ABLT ODOMBEMH® BEMAM, CcOocTaRNApMMe AWU: I6% ofpadarTu-
BAGMEX naomaxe /7.

PaBBUTME® OPOWBHWA BABMCHMT OT HAAWYMA JIPUTOAHNX AAA aTOH
Henw BORHwX aanacod, CodercrHlf Consa peCHOABIBET OOTETHME BOA-
HuMy peoypoamit, Odsem exerofHo BosofHOBAAEMOTO CpelHEMHOTONET-
Hero peuioro ctomd 3 OCCP nmpesuwse? 4500 ku® B rox, Ho ecrecT-
REHHOE pacnpejeneHne BOARNX PBCYDPCOB NO TOPPUTGPHA CTpaHy Kpal-
He HepPABHOMBPHO W HEONATONPHATHO AAR Hapogkoro xosalicTea, oCo=-
OelHo ANA OeABCHOro ¢ 6ro JonbmMu Ce@BOBRPATHHM BOAOHOTpeONEHN-
éM HE& OpowaeMO® BeMnenenke, B yaoTHoOTH, B CPEMHESAMITUKOM peI'W-
0He, oOnsaactieM sHEYETeA:HuM JOoHAOM cBOOOXHMX seuent 4 Oiaro-
MPUATHEMM BTPOKNMME THYBOKMMK YONOEMAMU, paCNpenBieHH8 pevyHoro
CTOHA YpAABNYBMHO HepABHOUEePHO.

Cornaono nopcyeTeu CpsAsarnnpoBOAXN/IONKE, BOAHHE DSCypow
pex OaccelHs Auyaapse B rog opeiHeil HORMHOCTH paBHu 79,5 HHB,
dacceiina Cwprapbu - 37,2 i Npoyux GeceTousHX Caccejior =
10,2 ku®, Takiu ofpaaoMd, oOWHE MOTEHIMBNLHHE HOJINHE Ounacu
CpeAHedsMATCKHNX PeK COCTABRNANT okoxo I27 s’ 1o roRy cpesmel
BOAHOCTH.

MexAy TeM cpezneaswaTCyui perdoH, B KOTOpOM yEe ceiiuac
cocpenoroueno Gonee S50% NOAUBHHX JeuMenb CTpPAHE W BHp&ENUBEET=
CA MpuMepHo 25% xnonka-cHpua, P ToM yucnae I00% TOHHOBONOKHMC-
THX coproB, 40% puca u crwwe 30% oOuecowsHoro MPoOHIBOACTEE
$pykT0® K BUHOrpapa, pacnoasraeT OGOALWHMMKH NMOTEHIMANBHHMW BO3-
MOEHOCTAMM ANA NAaNbHEAWEI'0 YBOAMYEHWA NPOM3BOACTBES CEABCKOXO-
SARCTBEHHON MPOAYRUMH, H B NepBYK OvYepeab XNONKA=-CHpUA .

OOGmuit HoHA NPUrOAHEX ANA OPOMEHMF 2euenb B peruokie - 58,1
MAER,r8 ( B TOM yuone p Gaccelie pex Cupaa|ibd M AMYASPEM OKOXO
35 uan.ra), W3 KOTOPNX B HECTOAWESs BDEMA OpPOWAETCA OKOAC 5 WAH.
ré. B cOOTBOTCIRMM C OCMErOoCYASPCTECHHLMA HMTEpecaMM I BHYT-
PEHRUME NOTPECHOCTAMM CpPEAIHEABMATCHUX pecnyCGiMK HEUEeYseTCH K
A990r, yReauwuuThs opomaewyo naowaas B 41,5 pasa,

JBexuyenwe OpomaeduX naAouwaAeld CONPOBOKZLETCH poctoM OeaBos-
BpPaTHOI'O BOAONOTpPeONeHMA W, CIOAOBATENBHO, yueHLEGHWEW pEWHOTD
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CTOR&,., Hanpauep, cTok Cupaapen B crBope bexadapa x I9B5r.coc~
vasur aump 14,6 xu®, uro coorBercrByer 80% Tenepesuero ©roxa

8 sToM crBope [2/. Coopyserue KapumHCKOIO MAINCTPANBEOrO EaHa~
a8 ¢ BoAosadopoM Ms Awyaepsd 350 u°/c B NPOXOAXEHMS CTPONTENB-
cTBa KapogyMCKOro kaHand mpiBeieT K COKpaEEHED CTOKA B OpojHeN
M HUXHOM TeYeH.d AUYHADEM,.

Yze i HBcTOoAHMeMY Bpeuendd oCuul BogoBadop M3 OpeAHOABMATO-
KMX PeK COCTABAASY OKoao 100 WAH.kM®, B TOM YwcAe HA HYZAN OpO~
WEEMOTro BeMiefernus 95 MAH.KM®, AN 75% YyUTEHHHX BOAHWX peoyp~
COB,

Ha Opse coOCTBEHHWX BOAHMXY sanacos Cpeaueil ASHM BOBMORHO
opomeHMe AMEE OKOA0 I5% NpUrogHuX AAS STOM UeAM BeMeNb, T.8.
nopaaka 10 wAH.ra, HO M B BYOM Cayvyae BOAMNS® pecypoM pex Oac-
ceMea Cupaapeu & I985r,., 8 Auypapen x I990r. noNHOCTED HOCHER-
ﬂﬂl-

Kaprunanbioe pemeHMe npolieMu YOTpPaHEHHA AefHUETE MONME-
HOM BOAH MOXET OuTh NOCTHMI'HYTO 38 cyeT nepelpOoCHE YACTH CTOEA
CHORPCKUX pek B OacceMH ApansCcKOTO M( A, OCyuWecTBiA6HHOR B pau-
KBX eAMHOM IOCyHepcTEEHHON cHCTEeMM PEryAMPOBAHRA M wembaccel-
HOBOT'O NepepacnpezeneHus BONENX pecypoos [37.

Nockoabky nopotHuM npoeke, He MuMeDNMM Npeuefesn?a B MHUpO-
BOM mpaKTHEe, norpeldyeT HEMANNX KANMWTANBHNX BAONGHMA, CTON-
MOCTH OpOCHMTEAbLHON BOAN SHANMTEABHO BOSpacTe?, BT0 oloTomtem:—
CTHO HACTOATENBHO AMKTYeT HOOOXOAMMOOTH MBHCKMBAYTH BOBMORHOO-
TH BKOHOMHOI'0 PACXOACBAHMA BOANW HE 0ASe DPOHOHOTPYKIMM OpPOCH-
TeARHOH CcETH, CTPOMTEARCTEE B)JEeKYUBHEX APEeHARHMX CNOTOM, RO~
BHUGHHA KO2QQMUMEHTA B3EMENBHOr0 MCHONLBOBEHMA, BHeApeEnA ACY.

Ocolo axTyantHol NpeACTEBAAETCH POUMOBEBAHSANMA pexiMa Opo~
mEeHMA XMONYATHHEA M APYrdX CeXbCHOXO3AMCTPEHHMX KyABTYP Ba 00~
HOBE WCHIONBBO0BAHHA pPESyALTATOB KOMINEECHWX MOOReZOBAHME oTpyE-
TypH, BOAHOrO, CONeBOr'0, TEMAOBOro H NEYATEAEHOrC OaAaHCOM
30HH @ppanid, a8 TaExe anaepulnupullaﬂarn nepexogs Ha HOBHE,
nporpecc HBEue coocold moaMBa,

B paGore /4] paccMaTpMBAWTCA NATE OCHOBHNX ONOCOGOB NOJIM-
Ba: NOBEpPXHOCTHOE OpoOwWeHHe, NORAEBAHRe, MONEKOAMNCHSPOROE yBABE~
HeHHe, DHYTDHOOYBEHHOS OpOUEHM® ( B TOM YHCHA KaNeAbHO8) W cyl-
WpPRPENNg, WAKW NOA3eMHOe OpomeHMe,
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B HacTOfmee Bpeus B XJONKOBOAYSCKAX palOHAX CpeAHEaSHA?O-
KEX pecnyCakr, Coayc:oBHO, mMpeoOnazeer HAMGONSE I POrpecc HREASN
PABHOBEAHOOYS [/.BEPXHOCTHOIO ODONEHES - DOANE No COpOSAEM, Tpe-
OyoRall CPaPENTENbHO HOCOABEEX KANMTANOBIOKSHAN HA OTPOMTEABOT-
30 B HOBMOORNX PKCANJATANNOHHNX saTpa?, OZHAKO STOT cmocod, oc-
HOBAHHWE HA MEpHORMYECKOM CO3ZAHNM ® MOYRe BHAUMTONLEEX 2804~
COB BIATH, NOOTeNeHHO NCOOXBSYeMONl pacCTOHEAMM, NO-BRREWOMY,
yRO RO 0TBOYGET OOBpOMEHHMM TpeUoPEHNAM, B YACTHOCTH TpeCoBAHN-
NM SKONOMHOI'O DRCXOAOBANES OpocMTONLHOM Boaw,., Jeflcrmmremsmo, Oo
POSZROBOMY OPONEHND MPAKTRYOCKE MOBCOMECTHO COMyTOTBYDT: OMo-
TpEfl MoALeN yPOBHA IPYETORMX BOJ, HepOYBIAXHEHRe, 8 MOCTAME M
safozaYEBARME BPOPXHAMX I'OPHBOHTOD BOHN @SDENNN, BHEYHTENBEWE [0~
TEpPH BOAN 3 npoyecce NOAMBE, 8 P MORNOAMBHHO RHTEDPBANN HEONpaAB-
AAHO BHOOKMG BONNURHH WCNAPONER, AOCTHraDmEe Hepeaxo 50% ofme-
Iro pacXof8 Baark OpPOMBOMEM MOJNeN NOX XIOMYATHHROM.

Bopoaakoesll moan®, mpepyoMaTpEBADNME mOXSYY HA NMONe BHA~
YATONBHOI'O EOANYGOTBA BOXN 88 KOPOTREH HETODRSN BDAMOHH, HOWS-
06XHO yXYANEOT OTPYRTYPY NOUBH, CHOCOOCTRYET BOBHMEKHOBOHMD M
SBETHENSANER BPODMOBHMX NpOUSCCOB, HE N86T EeIaTONsHON cTenmeHM
PABEOMOPHOOTH YBNGXHOHMA N0 NAOWBAN W !paﬁ:ru perynfspHNx noc-
AeMONMBHEX 0OpaldoToX NOYBW.

OREEM B3 OYmecTPOHHMX HEZOCTATEOR OGOPOBJAKOBOTO NMONMBA AB-
A40TCH BOe ONe MAIAl OTENOHD MeXamERsauum ( B cMAy OOBEKTHEHMX
NpHIMH) W, ONGAOBETONBHO, HNSRAH NPOMSBOANTONHHOCTS TPyAa HA
Doamse, He moANR B OBAGAHENe C HMM ONEDANMN B KOAX0S8X W COB-
Xosax JsOexucTaHa NPNXOANTCR A0 20% BCeX SaTpaT TPYAA HA BEHpS-
NuBange xaoupa-owpua /57.

CoraacEo oymecTsywmmm mogcveram /67, saTpars Tpyns Ha
UPODOAGHEG OAHAX TONBKO BOreTAUMOHHNX MONMBOB XJONYETHWEA B
Inﬁnlnmn npepwEapt 20 MAH.9ex,-AHefl, yro cocraBaser 12-13

ex.~AH6N HA regTap moceson. [Ipn MOROOHOM MONOXEHMM BHpAOGOTKA
ﬂllﬂl'n NONNBANBNHEE 38 BEOb BET@TANNOHHEN MepuoX He npeRpmAeT
10-12 ra.

Caexyer ocofo nopgepxkHyTs, 4?0 BATpATH TPYAA HA MONHBE
BOENOHTPMPYOTCA B KOpPOTENE WHTODBANN BPOMEHW W MONMEN TpedynT
pyuHOro, KBaIWJHONDOBANHOTO W BMECTE C TEN TAXRNOro, 8 B yo-
J0BNSX HAYYHO-TOXHETACKOTO nporpecca CcTSHORAMErocs Bpoe fonee
HEMONYAADPHEM TPYAS.
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lipy TEKOM NONOKSHMM MOTKBH, OCHOBEHEWE HA DYuHOM TpyAe, .
MOI'yT CTATE CepheSHEM NDPONATCTBMEM HA NYTH CeNBCEOXOSAfCcTBOR-
HOT'O QCBOGHMA HOBHK TeppHrOpMi,

B yonomuax Cpeamel ASEM OpOReHMEe XNONYSTHHEE NORASBAHREM
HueeT Oomee gyoM 40-nNeTHDD MCTODHr, HO CHOTOMATHYECKR NPUMOHFOT-
CA AHmL B ¢Tapoopouaemolf sone xmongocesHEs Ionmopuoft crenm - [ax-
raapansoroM, xeTwcalickoM M KupoBcKoM pafomax UYmukxenToxoff oGusc~
TH H& naomanm orono 30 TwCc.r8., B nocaexmue rofs, » CBAIN ¢ BHUYOw
EOM OTOVECTEERHON NPOMNEAGHHOCTHED HOBHX MMPOKOSSXBATEMX JOXIe—
BANPHWX MamuH "®psrar®™ n "Bonxamgae", SKTHBMSHPOBA&NOCE BKCMEpH-
MeHTANBHOE BHEZADEHH® JOXNOBAHMR H8 HOBOOCBOHBASGMHX BEeMANX,

JoxeB8HKe NOSBOAAET MEXSEN2HPOBATH NPONECC MONMBA U NOBH-
CATE NPOHSBOZMTENRHOCTD TPYAA NDE BOBAGANBAHUM CEXBCKOX0SAflCT=
BEHEEX KyNBTYD. NpH 370M peanMsynTCA W MANHe (BONOTH A0 OCBE=
ENTONBHNY NONMBOR) NOAMBHENG HOPMH, OTDOI'0 PSCCUNTEHENE HO HedulE-
TY BRAXHOCTH RODHeOOMTBEMOTo CHA08 NOYBH.

BuecTe ¢ ToM NOXZGEGHA® KaE ¢nocof OpPOmGHEA XADAKTEDHIY-
@TCH HEOOMBUMME YAGMBHHMM MOTEPAME BOZN B OpONECCe NOAHBA, CRRA=
NHBADOUMECH M8 HCNapeHMA ZOXAA B BO3IAYXe, BEeTDPOBOrO OTHOCA 38
Dpejeny OpomacMOT'0 KOHTYpPES H NMepSXBATA NOAOrOM DACTHTEARHOIO
OckpoBa © OOCAeAYOUMM HCOBPOHEEM, CyMmua YKASAHHWX BAAOB NOTODH
opocuTensHOR BO;W, HAanpuep 2 yeaosmax Tomopsolf ® Hapumuckolt
crenolf, oueHupaeTcs B pasuepe 30-40% Bogonopavm,

JrRepEfeENE OTAGNBLENX CNONWBAMCTOR, HANPHMED aBTOopOn p&ﬁu—
ty [77, © BOBMOXHOCTH B 2-3 pasa CHMaMTH BATDATH OPOCHTEABHOH
BOAH OpH RORACBAHKH XJNONYATHHES B JONOBMAX ONASKOIO B8NSI'EHNA
PPYHTOBHX BOJ He mmnmaarnn HA8 MpPAKTHHe.

llps OnHakoM saleraHus ypoBHE I'DyETOBNX BOX (m) 0pOC HTe X5~
HAfH HOpMB, MOASEHSH AOXNEBANBHHM BTDEraTOM, COCTARAAET, KAK Npa-
BANO, WHEE USCTH OYMMADPHOTO BOAONOTDECIOHNS, AGENNT ROTOPOrO
MOEPHBEOTCH 38 CUET I'DYHTOBHX BoX. OOpasyomeecH TarkmM oGpasoM
MpeBLUEHNe WcnapendA HaX BoAonozaveif YpeBATO CE30HEHM BSROMAe-
Huem conell B KOpHEOOHTAEMNX I'OPHSOHTAEX 30HH APpanuM, A8 Npeg-
JOPexEjeHMA KOTOPOT'0 HEOOXOAMMH CHOLUMANBNHE MPOMHBHEO® MONMBH.
Ecnm yuects oOmyp (rofoByn) BOAOMOASYY NpH AORAeBAHNE, CTEEOBNT-
CA OUEHRHARNM, 9YTO DEKOHOMAM ODOCHTENBHOH POZAN HO CPABHEHMD O HmO-
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BOPXHEOCTHEM chnocoOoM OOAKES HET,

JloxzePauNe XHONUATHMKE B HAY&NE BereTagdi MOEET BHSBATE
DOXErS8HES WIM NOBPeXOHMe pacTeHEl K8X B pPesyAsTATS MOXAHEYEC-
ROro BOSXEHCTEER NOXAEBNX KaNeNb, 0COOEHMO NpH HESKOM ES8YECTES
ROXAs, TEE N HE-38 HAITRNBHUA MENROBOMA HA IMCTBF HWEHEIO Hpyca.
Hamecrhu cayvuss onNajeHMA SSBHa6H XNONUSTHMEE OPH AOXACRSHMM ¥
PEEBHTHA MpPHRTEnMOHHOM aposuM,

K YBCIY OCHOBENHX BEAOCTOTKOP AOKAEBSHUA CAGAYET OTHEOTH M
BHAYHTONBENO, & HODOAKO W HONPOOZONHMMEE TPYAHOCTH NpPH DpoBEAE~
HER BUSTOS8PAAKOBEX ¥ NPOMWEHHX DOAMBOB, TpelyDUMX EOHUESHTPR-
poraEHOof Bogomozavm Coasmod HopuoM, @ TAKES COBHAAME CpPaRHU-
TOJEHO MAZNX B8NA00B BIAPM B NEpUO] BereTsnuk. DTH sauacu, pas~
MEmEHCH B BODXHHX, Haadones ZHHAMWYHNX TOpHSOH.AX BOHEM B3panun,
fucTpo CpaldeTWBaUTOR, WTO BAeHeT s@ colof HeOUXOAMMOCTE WaCTHX
MOANEOB M, CHEAOBATONLHO, YBCTHX NOCASNOANBENX O0OpadoTOE NOYBH.

TOXHMKO-3KONOMAYECKO® CPABHEHN® BADHAHTOB O COpPOSAKOBHM

DONHBOM H AOXIEBAHMEM CHISANBEGTCH He B NONEAY HOCUGAHEIO.
Tax, o naHHENEM HHOTHTYTA "CpejasrAnpoBOAXACGNOR", NOKASETENE OO
KanuToIbEHM BIOXCHMAM, TOKYHHM E OpUPSAOHHLM 28TpaTEM ODE AOX-
Aepasnu B 2-2,5 pasa BNWe 0O CpPaBHOHMD ¢ OOyuEoll ZoTKoBOR Opo-—
curexpnol cuoremoll.Mo namuwm CAHHNPH, yreanEde npusejessue za-
TPATH AAA OpOCHTENBHOR cHCTeMy ¢ mamwuoll "Boamsnka® 3 7,1 pass
Dume, YeM OpHd NOmMES no CopoBiBM.

Bce x6 JOXZePaEHe MOKET, MO-BHRNEMOMY, Bal?H OI psHNYEHHOS
NpEMeEeHA® B palfomax, IA6 OO raKdAM-Jind0 HMpHYlHeM JpyrEe cmoco-
Oy OopomeENA MAAOSJJORTHPEE. B mepeRyn ouepeAk §T0 OTHOCHICH B
PHXXNM, TpSBONMCTHM NOYRAM C BuCOxOM BOZONpOHHIUAEMOCTED, 8 T8K-
K€ MEJOMONHNM OOYBAM, NOACTHIGEMEM BHCOKOEOZOOpPOHHUAESMEHMN I'DyH-
TaMH ., |

BayTpunoyBernoe opowene (bil0) ceubCKOXOSAUCTBEHHHX KYib-
TP, NepENé HOCAGAOBAHAH KOTOpPOro OTHOCHAICA €M@ K CopexmHe
npomnoro CTOJOTHA, He HAMAO ITOKA WKPOKOr0 HPHMEHERHH HA CONbEILX
AACHEAAX AMWE 1O NpPHIAHe BHOYHTOINHHX RANNTANBHEX 38TPAT HE
CTPORTONECTHO, _

Mexny TeM BI0, ocHoB&BHOE HA N0 84¢ BPOAH HENOCPENCTBEHKOD
K COCYMMM KOpHAM pacTenuli, ofnagaer ne uM pAAOM TEEHX OUERIGl-
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BHX AROCTOMACTE, KOTODHEe B YOIXOBHAX @pufHOif BOHN ZeNANT BTOY
CHOCO0 NONKBA HamUoNee NOPONERTHBHUM, 8 HANMTAXBHHe BaTpaTH

HE CTDOATANRCTRO CPABHUTERBHO OHCTPO ORKynaeMuMH. [lpexze BCero
creayer OTMeTHTh TO HeMBJOBAXHOe 0O0CTORTelECcTBO, uro BAO, Bepo-
ATHO, CAMACTEOHHHN W3 HMSBOOTHHX onocolol NONMBE, NMPERTHISCKH
OONHOCTHED HCRELUEPWME MOTepH opocHTe bHol Boau. B cumy noxsep-
Z0HMA RHOBHOI'O IMOPHBOHTE SO0HH 83palMM B OTHOCHTENBRO CYXOM CO~
CTOAHEY BeOb DEreTALHOHHEN NepHOK, HMEeT MecTO AeNnpeccHs Juau-
YECKOTO (HOMPOAYREMBHOI'O) HMONGPOHMA C NOBBPXHOCTH NOUBH MEXAY
PacTesHAuNN. Bepxuufl cyxolf cmoff nousw, Mrpag B AGHHOM ClAyuas
Pons MyALaM, NPONATCTRY6T HONDOAYKTHBHOMY PacXOAy BAAT'H M M
Ooznge PayOORMX I'ODHBOHTOB BO0HM CED T .

CoBonynaOCTE BTHX fakTopos, AeloTBYyDUMX OAHOBDEMEHHO, Oflpe-
Aonaer UPesBHUANHO ¢yMECTBOHHYD SKOHOMED OpocHrTensHON Boaw,
CTOMMOCTE KOTOPOH » YOAOBHAX OrpaRMYeHHNX BOLHEX pPEcCYDCOB ¢pex-
Hea2#aToROr'0 DEricHA SHAYMTONBHO Hospscter ,

Jocromuctso B0 M B Zerko DeanusyeMmofl BOSMOXHOCTH HeMmpe-
PHBHO NOARGPXKBETH BEJEHEYD BABMHOCTH KOPHEOGMTAEMOTO I'0PKBOH-
T4 S0HW ABPAIMHM, NTO NMOSBOAHAEY CPABHWTEABHO HOCHOEHO ARTOMETH~
3KpOBATE OONKB. COOTBETCTBEHHO NOBNUEETCH lPOMSBOANTENBHOOTSE
TPyAA OpA OCHEM CHMXSHEM er0 BATDAT M JAYuLOHHM CONYTC TR yONKX
TOXHHYSORMX yCHOBRH,

Hamiwie HOTOUHAEA OPOWOHMA [0YBN HMXe 66 NOBOPXHOCTH 0O -
XpaRAGT IOYBSHHYN CTPYKTYPY, NP NMONWEE HEe PHTEBCHASTCA MOJNHOCTED
NOUYBEHENA BOSAYX H,CHeA0BATENEHO, He HEPYMEOTCH MARPOGHOZOIH-
9eCKAH ABArONBHOCTH, B PESYABTAT UOro (JMIUKO-XHMUTBCKHE npo-
§6CCH B NOYBE NPOTEKap? B ONTHMANLEOM pexmue, B cnyuas Eeolxo-
AUMOCTR B MOYBY Nerx0 MoxeT OWTH MOZBHO B AONONHATEABHOS KOAN~—
HecTB0 BOBAYyXa, 8 TagKEe DACTRBOPH yAoOpeEud B o0peMe, OTBOGAD-
MOM MOTPeCHOCTAM KyIHTYPH B RAXAYD KOHKDETHYD §esy ee mereramus.

HeuazoBaxno, uro npu B0 BaGA0AG6TCR PESKOE COXpaNeHNe
EONMYSCTBA COPHOM DACTHTENBEOCTH M OTCYICTEMO RKODEM HB IOBSPX-

HOCTR NousH. flocAeAHes NMPAKTHYECKE HONHOCTHD HOEADUSET? NS ToX-
HOXOrMYBCKOTO MPONECCa CepHD MOCHBNOIRENX 00padoToR: B To e
BpeMs H3-38 OTCYTCTBEA CODPOSK AHE MOXAHWIRpOEaHHOR 00padoTRN
MOYBN W pacTeRHE, 8 Terxe nnA yOOPKM YPOXSS cozjamTcA Gonee
ONETONPHATHHE YCNOFHA,
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[o yreepajesup CONBMMECTEE HCCXGACERaTSNcH, BHYTpPENOYEOH-
Ho® opoweHMe ofecneuusaer Oouee paMHEe CO3IPEBAHME CEALCKOXO-
8qlCcTBEHHMX EYASTYp, B WECTHOOTH XNONYATHHEA, W IOBHEOHHAYD
JpORafHOCTE CHpLE [0 CPSBHOHND ¢ APyriME cmocolauy momusa, [lo-
oXONBXY ypomall jopuspyeTcs B peayAsTATe OAHOBpeMeHHOTO BO3Zel-
CTENR MHOIMAMX §AKTODOB, 3 WHCAE KOTOPHX onoco0 HOAWBa He BOOTRAS
NMBOT pomeDNee SHAyeHHe, SABE XM B0 CEYUSR pooTa ypoxalunocTH
MOXHO OTHECTH 88 cye? AocToHcrs BNO, Boe xe ogenuauull pooT
BaXoporo clopa xzouga-cupua H8 moasx ¢ BI0 pocraraercs 3a ouer
YECAANOHNA pPASHOMOPHOCTH YBXAXHGHRA H0HN APpandEl R OTOJTOYBHA
npuoysell, safipauep, GoposAmoBOMY NOAKBY HecTpoTH Jemororuyec-
KNX [8paMOTPOP XNONYATHMEKE nO opomseMoll nuomaxd, MooKONBKY
MOXNMODATHBHEA cHoTeMa ¢ BII0 HokADYAeT HEOGXOAHMOCTS B HAPEAKe
OoposA, Aanbieduuil poc? ypoxalHOCTH 006CNEUMBEETCHA BHEJpoaHHBM
3GTyWOHHOrO0 CEB8 ONeUMAABHEX COPTOR XHOMYATHHKE,

MeaxoaucnepcHoe YRIAXHOHHS B YCAOBEAX &DHAHOR B0HH, Xapax-
topRsycmelics npexae acero Ooabmod HaNPAREHHOCTED METOOpOAOI'H-
YOOENX N AETHHOMETDHAYOOEEX JakToOpoB, N0 NOHATHHM NpAYHHAM HE-
upueMuexo, 9r0 xe kacaer?cs cyOompparagum, T0, BPOATHO, HET HO~
OOXOXMMOOTH B BHEONGHEM €@ ¥ KBYGCTES® 0AMOCTOATOABHOIO cCnocola
QpOWeHMS, NOCKOILKY OHE SPAAGTCH PASHOBEAHOOTED MOBEPXHOCTHO=
ro mongsa wuxe B0 m moxe® EM oOnyTOTBOBATHE. Hanmpauep, oOHALEAN
BAAro3apAzNa, OCYLOCTBIOHHAA NOBEPXHOOTHEM CMocoGOM N NMOZARB-
mag JTB, ofecnewssae® BoAoH XAOMYATHME B TevYeHde BCell ero mere-
Tague, TekMe CAYYAM onMceHW B aureparype /B/. Anamoruvmmlt cay-
vall mmex MmecTo Ha yyactke B0 » cosxose M 10 Tnnu:nnl cTenw,
Korze nepsufi PereTanuoMENi noaws Hopuol oxomo 5000 M }ra non=
Ean YTB ¢ & po 0,5 u R gansueluue NMONMBN NMONYATHHRE He Tpelo-
panuck, Ypoxall Ha arToM ywacrke zocrHr 37 n/ra.

Taxuu oOpasoM, B apMpHol soHe NpPeACTABNASTCH BOBMORHNM
OpEMBHETH XHNDL TpH cOoco0a OpONGHHA, OXBATHRADNMX, NO-BHANMO-
Ny, BCO BADMAMTH NOAAYW BOAN B B0HY 82payHH: MOBEpXHOCTHHH,
AoxxenanMe M BEyTpanoysesswd, Cpeak Eax B0, wag oGecnevywssp-
RO6 ONTMMANBHEWE BOXHO-BOBAYNEWHE, coleBOM, TOnAOBOH M MUTATEAL-
HEuft pexXMMN NOYBN H cHoCOGCTRYDRO® NOAYUEHHMD BHCOKMX M yCcTOWYM-
BHX Jpom&e® XNONUATHEREE N XPYrEX EYNBTYp NpH 3HAYMTEABHOW BHO-

~ HOMMN ODOCHMTENBHON BOAN, CHMXOHMM 2aTpaT TDPyNa Ha nonune M
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npa o0padoTHe NOYBH, CAEAYeT PACCMATDUBATE B KauecTBe Hambones
neneco00psSHOR AABTOHATHBN COpPOSAKOBOMY OPONEHED,
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YIK 651.6:635.5
B.P.lipenep, HaRN.C.-X.HAYK, TA.CHEN.
H.K.Bacuaren, Hay,0TnenNA
T.A.Tpyuora, CT.NHX,
(CpenaaranpoBoAXACHOK )

THIPOMOAYILHOE PAROHWPOBAHUE
H PACYET OPOCHTENLHEX HOPM JUIA XJOMYATHUEA
B YCHOBMAX APMIHOH BOHH

Hayvsaoe OOOCHOPAHWE DeXMME ODONGHMA CENbCKOXO03AMCTBEHAHX
KyAbTyD HMeeT NepeocTeNeHHO® SHAYGHME IJH NPOBKTHPOBAHMA H 3KC-
NIYATALMN OPOCHTONBHEX CMCTEM M COODyXeHHH.

Huctrury? "CpesasrmnpoBOAXNONOK™ 8 MPOTANGHMM ANMTEIBHOIO
BpeMPHM DAHMMAGTCHA BOMPOCAMM pacyerTa PeXAME OpPOWEHMA CEALCRO=-
X0aANOTBOHENX KyABTYP., B HacTOAMee Bpews paspadoraHa MeTOAMEA
OHpejieNeHNs OPOCHTONBHNX HODM XRONYaTHMKS, OCHOBAHHEA HA NOY-
BOHHO-MONMODATHPHOM paHOHRPUBAHHM TEDPETODHM C WHMDOEMM YYOTOM
npupozEoll oGCTAHOBRH. BupieNeHNEe I'uAPOMOAYABRHWX paRoBOE NMpoHa-
BORMTCA N0 ANTONOTWYECKOMY COCTABY MOYEOOOpA3yLMHX NOPOA, OC=
HOPHEMN I'eHOTMYECKHME TEOAMN ROTODHX ABIADTCA: SONOEHE BERYMY-
EANME 30HN ONYOTWHA M NOAYNYOTWHM, JNGCCH H NECCOBMAHHG® CYIIAMHEM,
AAZDRHANPHNEG H NPONDREMAABHNE OTACKEHHA, MPPHraNAOHEHE HAHOCH.

MexaENvyeckMll cocTa® M NUOTHOCTH CHOREHWA IpPYyHTOB Handonmee
TECHO EKOpPpPeANPYDT C OCHOBHEME BOAHO-JHIWYECKHMMA CBONCTBEME:
BOAONPOHMDAGMOCTERN, BIATOGMEOCTED, BOAOOTAAWEeR W ApPYyrHUME, YIH~-
TUBAGMUME NpPE DpACY6TA DEXNMOP OPONEGHNA CENBCKOXO03AMCTBEHAEX
EyxRTyp. :

Ha ocHOBAHMA McolezoBammit MHcTMTYTA "Cpenaarunporofxnonok",
apropos pador /X]-/3/] W Ap.NOYBOrPYHTH NOAPASNEAEHH HA NATH OCHOR
HEX T'DYNN NOYB,XApagTepUaynEMX oOfnpeneleHHHE I'MAPOMORYILHLS pali-
ouM: I - necwanwe} 1 - cynecyarue; il - nerko- M cpeRdsCyrAURNC~
rue ( nunesartee); IY - cpegHecyraMHUCTHE ( naoTHHE ) B TAZEnO-
cyramHmcTue; ¥ - rARHMCTHe. KOAMYecTEAHHHE 3H8UAHNA BOAHO=(IaH-
YeCKMX CBOHCTB MOYB, YUMTHBAEMHE MpPH BUACAEHWN TWAPOUONYALID
pafioROB, NpUESNICHH B TAOH.1.
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Tegauya 4
UCHOBHEE [IOKEBETENM BOAHO=DUaNYECKHMX CBOHCTE NOYBOTPYHTOR,

YUHTUBBEKHE NpH DHIGNEHUH THRPOMOAYNEHWX DEBHOHOB

Tae BORRO-§HEHTBORAS GHONOTHE
Apo-] HeiaHHYysC- it i
MO= 1 HKill cocrap jodreM= |nopoa=-|inpenens={oBofod- |ueKon-~ [BOAQ =
AYLET NONBOTPYH= |HuY HOCTH, |HAA NO=~ |HAH NO- |ManBEAH npun:ii-
Hb TOB 580, , . |N8BaA pOBHOCTR|MONERY~ augu 5
gﬂ - r/cu @ |BnaroeM=| npa AR pHER  {mM/4
H ROCTH fns BIAIrQoM-}
;HHH). % 0 00TH,
oT odpeua oT
0026M6 o0zena |
I llecuérue I,5~1,6 40=44 15-20 >25 4=10 =50
il Cynecuadue 71,4-1,5 44=48 20-25 20-25 I0-I6 20-50
i Jerxo- u
cpexHecy — ]
rAUHHCTHA
(nunerarwe) I,3-1,4 48=50 25-30 15-20 I6~22 10~20
I¥ Cpeanecy-
I AHAKOTHE
NAOTHHE )M
A%anocy -
I'AMHHCTHS I,4-1,5 44-48 30-35 10~15 22-26 5=10
¥ F'nwamcTue 1,5-1,7 3744 35-37 < I0 26=30 =5

OcrHobHue NnaowaAR I PUADOMOJ ABHOrO [BHOHE NMpeAcTABAALE
BOAOBHE BREYMYNALMY BOHH NYyGTHHM, [| - 50A0BHE GREYUYAANNH nOAYy=-
HVCTUER, W = NecCH # JeQCOYMAHBEO CYTHWHKH, IV U ¥ - aAI0BUANBELE,
NpOARNBHAALHEE OTHONEHMA W MPDHIGBINOHHUE HEHOCH.

[louBlW MHOrO AWTONOrMYECKOr0 MPofung MO BRAPOEMKOCTM W yo-
JOBMAM PaCXOAOBEHWA NMOYBGHHOH BASTH IDYNNMDYXTOR NGO OCHOBHNM
pafionam caezywim ofpasou: K I rUAPOMOAYALHOMY PaHORY OTHOOATOH
MANOMOWHEE CYyrAUHMCTUe HA NEeCYBHO-TE8AEYHHKOBHX OTHOXEHMREX R HA
PUNCaTy K0 Tl = cpelReMOTHIC CYIAUNYUCTHE HE MecYaHO=-Tel8YHKRKONUX
QTAO.CHMAX B Hd Cdieaxy K W - oyraimpcTe, oOnervaniMech KHU3Y;
% I0 = cylamiRCTUE, YTRAEENABIMECH KHM3Y; K ¥ = De3rRocHOMCTIE
daniques Mo,

AgnbHeluan AljpepeduUMBLMA PUAPOMOAYIBHEX D8#OHOB CTPOMICH



¢ yyeroM PuyOMHW Beieladif PPYHTOBWX BOd. OnTHMENLHEA TAyOUHE M
peEMM TDyHTOBWX .30 YOTAHMABAHBEDTCA B SEBMCMMOCTH OT JAWTONOrA-
YEOHOTD MpodUAA NMOYBOrPYHTOB, UX BOAHO~MIMUECHEX CBOHCTE N JONM
yuacThA B QOPUMPOBEHMK CYMuapsoro Monspesus. B.A.HoBAa 4] yxa-
auBan, 420 WHTEHOWEHOOTE WOMEPGHMA PPYHTOBWX BOA BECEME CHABHO
BEBACAT OF XBpaureps rpyHToR. i 37od we palore NPHMBOARTCA Ay~
Oufl sajgeradus UrpyaTOBMX BOA, HA KOTOPHX NPARTHIECKW ApeKpABAETC
HEX pECXOA H8 McnEpeHWe Yapea moumy:

ABOCH, NUuGEaTWe cyramngm 3,5-4,0

OpaliNe CyTAUHKY 5,0 m
TAKGNANEG OYIAWHKM 2,0 M
THMBANE DIMHH I,2-1,5 u
necku 0,5~1,2 M.

HamuMy AaCHOBHMAMM 38 AMHAMRKON BAAXHOCTH NOYRH HE ONWTHO-
GanancoBuX yuacTkax B Todoanoll, Kepumickol, Depadepckoll u [wu-
28ROHON CTenAX yOTAHOBAEHD, UTO ONCH GREMBHOrO NAATONEPEHOCE
ROCTRrE6T MAKCUMEBNEUWX BHAVGHRE HA NerKo- B CPEAHBCYTIHHMCTHX
noysorpye?ax (I rEzpodopy siull pallon - puc.da). 0 TR B
rpysrex (I¥-Y¥ régpomopyasrue paflony -~ pue, X6 u Im), 8 TagHe nou
88X nergoro Mexaimyeoxoro cocraea (I ® 11 rugpowmodyikiue pailobu -~
pue Ar w In) oh mennue (rali.2).

TaGuuya 2

Pacxon novEeHyof BAArd MO IropuscHTaN
B nepdod SKTHEHON BereTaluW (MpPoOuEeRT OT
CYMMBDHOrO BOAONOTPECAGHMA XAONYATHHKA )

e}

mﬂﬂ-ﬂﬁ ['opu30HT, CM

ﬂ-su] s0-100] 100-1501 A50-200 | 200-250

n &7 38 12 3 0
i 46 28 17 6 3
Iy 52 31 14 3 0
¥ 56 >4 10 0 ¢

Jlug onpejeseHis HODME OCYy@ehMA B BHICIZACUHX IUAPONOAY/IbHEX
palioHax MOXeT OTL NprHATE IAyOUHB Beoymehns uoyb (“Zonycradas
rayousa® /57) 38 weznonupHofl Nepida, HiZe KOTORON Npi BHICGAHSHWM
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NpeAyOMOTPOHHEX MPOSKTOM BPPOTEXHHYECHMX M APYIMX MO DONpusA THM
Salel'daRN® I'PYHTUBWX BOA, NAX6 OMABHOMMEEpDENMBOBBHHNX, HE JORKHO
BHBNBATH BACONEHUN NOuB, JluA noue | ruApoMoAyILHOrC pafioHa oHA
pepEd 1,8-2,05 1 = 2,2-2,4; Wl - 2,6-2,8; IV = 2,2=2,4; ¥ = 1,8-2,0.

B npouecce Gonee 0OBEPUSHHOIO ONpPENENEHMA OPOCHTENBHOM Hop-
ME XNONYaTHHEA W JpYrWX COALCKOXOBANCTBEHHHX KYABTYP HEOOXOAMMO
YUHTWRATE METOOPONOIMYBCKHE, AMTONOrO-recMoploNOrMYECcKHe W THIL-
poreocnoreyeckue faxrops.

B kavecTse oCoGuawpuero noKasaTedd KAMUBTHYECKMX YCIOBMH
NpEHATA HONAPAEMOOTH, BHPSXBDNAA WCMNADEHWE C OTKEPNTOM BomHON mo=
BOpXHOOTH,. Hcmapremoct™s onpefensaacs mo gopuyne H.H.Wsanosa /&7
( K=0,8, no J.A.MonyanoBy), nonyvewuol AAs yOAOBUH NycTHHM
{Apaascroe mope):

| Egs 0,0028+0,8(25+ ¢ )2.(200= a), (7)

rae B, - OpelHeMECAYHEA HONEPAGMOCTE, MM
[ = cpeAHeMBOAuHAH TEMIEPATYpA BO3AYXA, °C;
@ = CpenHeMeCAYHAR OTHOCHMTENHHAR BAARHOCTH,DN ;

lo unenun C.H.Puxoma /7], W8 sMNUDHYECKUX ypaBHeHMH onpe-
AGI6HMA HONBpPeHMA ¢ BORHOM noBepxHocTW QJopuyaa H.H.lBaHoRa mABAA-
eTCHs Hamdonee nporepensoit. B Helt, kak ormeuaer A.M.Anmarses /8],
YAGYHO COYETAOTCA BAMAHME HA MCNEpeHMe TeunepaTyps ¥ zeduuura
BIGXHOCTH PO3AYXAa, @ TEKKE KOCBOHHO YYMTWBAETOA BIUAHWe BeTpa M
o6nawHoc?d. Bonee mospmuit amanus, npouasenesssh C.H.Bolxo A7, no-
K8B8l, YTO BEAMYMHA MCNEapHAEMOCTH, pacCYMTaHHAR no Jopuyae H.H.Asa-
HOB&, B BHAUMTENLHON MEDE B8BHCMT OT OCAAKOR, B CyXue I'Ofiy C Bi=
COKOR TemnepaTypol#f B03AyXa pacyeT nNo aToM dopuMyne maeT Xopommue
pesyarTarTh. CaepoBaTensso, npuMerexue gopuyas H.H.MBaHosa B apuz-
HHX YCHOBHAX ONPABAGHO.

llpu onpepesneHdd SHEUEHMN WCIEpAEMOCTH YYMTHBAAOCHL, YTO
OpH OCBOAHEHHM M OPONEHHMM TEpPDHTOPHM OTHOC HTEABHEA BASKHOCTE
BO3yxa NOPHUAETCA M TesmnepaTypHul pexmMM cuATyaeTCH. [IpH aTOM
MEX]y OTHOC ATENBHON BNAXHOCTED BO3AYXA ¥ H3MEHEHMEM TeumNneparTypu
CYUSCTBYET KOPPeAALMOHHEA CBA3b, BHPARAREAACHA JPABHEHWEM, IIpH—
BeNeRHEM B padorax /IQ7 w /A1):

f,rf-l*ﬂ.{ (E-ﬂ,)i (2)
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TZe [, @ - WCXOXHGR TOMNSPATYDS ¥ OTHOCHTENBHAS BIAKHOCTE;

f;, @ = 20 X6, AuA PACYETHWX YCHOBMM.

B padore /I npuHATH TPM STANA COABCKOXOSHUCTBOHHOTO OCEOE-
HEA  3eMend ¢ yOTEHOBJOHHHME ANA HUX BOJANYMHAME OTHOCNTOIBHOH
BASXHOCTH BO3AyXAa (%) sa nepuox ampsup-ceETalps (7a01.3).

TaGuaga 3

SHAYEHMA OTHOCHTEIHLHON BIAXHOCTH BOBAYXA ah
N0 sTanaM ceabcKOX08AHoTBEEEOID OCBOBHMUA nnn (

— == - aE -

. BTan 0CBOSHMS Huuunu—nmrnqeunnn noAc

| S ok J_!__LE_I_ELI‘_._

I~ HAYano oCBOeHMA, BEMAN
cnado nunuunnua, HeoOne-

CeHHNE 35 35 39 43
- nepexonaull me BEMTH :
Jusperio ocs uﬂ Cla-
o0ieceHHue &40 40 40 bl

- noAHO® OOBOGHUE Sm.'r nek=
THBE ), SEMIM HHT

OCBOGHHN® , peHHO n
NeCeHHHS o 45 45 45 45

MeTeopomoruyeckue NoxasaTeNH, NPHBOAGRHHE K OuHON CTeHeHE
OCBOGHHOCTM TeppPHTOpHME, XOPONCO BNMCHBAKTCH B CXOMY NOUBeEHHO-KiK-
MBTHYSCKOI'O palOHMpOBARUA TeppaTOpuM Cpezuedt Asmm ¥ Dxuoro Haw-
saxcrana, IPMEATYO B WHOTHTY?e "CpexasrimpoBozxmomox" JXIJ.

pd 2TOM HEOOXOAMMO OTMOTHTE, YTO OTHOCHTENLHAR BAAXHOCTE
npucpexayX paioHoB Kaonu#icROro M Apa;bCROrO MOped, 03eAEHEHHHX
NMyHKTOB, & TAKXO TYraflHuX M OSEDHNX TEppaC M ZeAsT peKx MOXeT
IPOBHUATP MEKCHMBNBHN® DACUETHH® €€ 3HAUOHWS, NPUBSACHHN® B
ra0n.3. ‘

aMernerun OTHOCHTOALHON BXAXHOCTH BOSAYXA B TeueHHE TENNO-

I'0 NOAYrofus mn:tplprmn Ta0a.4, rae sa 1,0 npuAENMEeTCH Cpex~
Hee (pacueTHOe) ee¢ BHAYEHKE 34 5TOT MEepPMOX.



TaGnuos 4

eMeHe ke pnnqarnn:: BHEJeHMN OTHOCHTERHON BIAXEOCTH
BosAyxa ( a; ) » TeveHMe TINMNOT0 NOMYrorHA

|
l Mecal ?
H‘ﬂ'ﬂﬂ ; -

'-np:a;l uad Lmlnn HDO® I urgur—[i;mirnnp:a 4-
Cemepras (C) 41,3 4,4 0,5 0,8+ 0,9 1,0 |
llesrpaassag (L) 1,4 1.3 0,9 0,8 0,8 1,0 |
Dxaan (1) L6 BT O 08 0,9

B sagauy Hacroamel padoTH BXOANT YOTBHOBAGHWO COOTHOWEHMA
JOKTHYSCREX DACXOLOR BAGTM opoméemoi kyssrypoll (cymmaphoes wona-
peENe) B pPASANUHHX I'MAPOMOA)ALHEX PAHOHEX C HCRBPAGMOCTEN.

B oreuscTBeHHOR K 3apylemkoll NMpaxKTHK® HCNOALBYNTCH DPAIHO-
ofpasawe Jopuu CEAs3elft MOTpoUAGHHR BOAH DACTOHMAMHM C MeTeOpONC—
THYECENMM yonosmAMM, A.M.Aanerses /87, C.H.Puxor /127 u pan Apy-
PHX WooleioBaTeéuIell yksawpepT, UTO CJUECTBYeT AOCTATOMHO YyoTol-
THBOA COOTHONAHHE MOEAY pacXofeMM BOAM pPac TEHMAMN B WCIapAGuO-
CTHD.

Cyumapsoe Honapeske (sPanorpascnapsuus) B3 JOAOBMAX IayOo- |
KOF0 SeNeraHMA FPYHTORNX BOA ONDOABAANOCH MSTOAOM DONHMHHX HE- |
GapmeHull sa BAGEHOOTED NOYBOPPYHTOB N0 yupomeuuod fopsyne nu;l,-

Horo OajaHca, KOTOpas HMeeT cHemyoMME Bup:

E =W#—W,-.E + 0 +11, (3)
rae E - cyMMBpHO® WCNApPEOHME © XAONKOBOI'O MNOJd, MM]
~ 3808C BAAIE B NMOYB6 HE HAYAJO pPACYESTHOrO NEepHofa, MM;
8AN8C BAAIM ® MMOYBe HA KOHEN pACYeTHOI'D NEPHOAE, MM
-~ BAATOOOMOR ¢ HMXGAORBMMME CJOAMM (raAyOOR&A (MALTpALMA Luu;
= DCAJLKH, MM;
~ NOAUBH, MM. ' :

Zacamgg
'

Ha OCHOBPGHMW MATEepPHANOB MHOrONSTHErO HM3YYeHUR CYywMapHOro
WCNApeRRA ¢ XIONKOROTO noiA B 'onopuoi, Hapuuwscxol, lepacazackol
¢Tenax Ha nowsorpyuTax [l ranpoMonyiILHOTO DaijcHA B YCHOBMAX TAY- J
GoROrO SaNerUHMf I'DYHTOBHX BOJ YCTAIOPJAEHAE CEA3B CyMMADHOIO ucna-= 3

L4

M B =

g e



peHMs ¢ HMCNAPAEMOCTBD, KOTOpaf MAADCTPHPYETCA pPMC.Z K ONACHBAST-
cH ypanﬂanlﬂjzl'Ea |
E= 3;"'__'“" lg B= 1,58 lg E,-1,50, (%)

62 :
L] L
rae E-—cpeAHeMBCAYHOE CYMMBpHO® HCOAPEHH®, MM

E; CpoAHEMECAYRAH HCNAPAGMOCTE, M.

E l lisow .
-
|

a0n

[ g . {
e Ii & - o -

u __i;‘E ‘*ﬁ o #0 mn E e

e

PHo.2. CBA3G OYMMBDHOTO MCNApeHWR XMOMKOBEM NOJEM O MCHe=
preocTED (Il ruApoMonyIbHuM palom):

E, - cpemHeMecAYHHE BHAUEHMA WCIEDAEMOCTH;
£ ~ cpepHeMeCAUHHE BHAYGHWA CYMMSDHOI'O HCMADPEHUA.

‘Koppexsiuonoe oraomenue 77 =0,9430,03 ¢ AooraTOHON HaAex~
HOCTHU [NOSBONAET NONB30BATHECH MONYYOHHLM YpPABHOHMOM.

HaftneEHas 38BMCHMOCTE NO3BOAAGT DECCYMTHBATH CYMMBDHO® HCM&-
peide Ha mouBorpyHrax [l ruapoMoAyabHOrO palloEA B YOMOBHAX I'iy-
GpEOro 38NETAHRH TPPYHTOBHX BOA H8 BCe ONEpHORN CONBCKOXO3AHCTBOH-
HOI'0O OCBOGHHA B6MOJE.

Jlzn KoAMYECTREHHOI'0 BHPANGHHA BOJONOTpeCNeHMA XAONYETHHKS
HA NMOYBAX ¢ DPASHHMM BOAHO-JH3EYSCHKHUMM CBOHCTEGME HCINOAL30BAHH
MATEDHANN ONWTHHX CTaHnm{ CopsHWUXH (amsmMerpuueckkit weron), pe-
ayasraTs mccneposauuit TypxuenHUWTuMa (meTon Tennomoro Oanasca),
ONHTHEX cTaHuull MHCTWHTyTA 3eunesenns Typkuerckoll CCP (nmammer-
pHYECKMA weTOn), Marepuans MsCTHTyTa noyBomenexMs M MHCTHTYTA
celbCKOro Xo3nfcTea Tazxukcixod g;:P { amanueTpuveckull meron),
HACLU CAHMUFN (ueToa TenacBoro OansHca), 8 TAKAE PeayabTATH



MCcCNeAOBAHMR MHECTUTYTA "CpezasrummpoBopxmonox™ 3 Kapumackol#f, T'o-
noproft, Mepadagcxof n Jxusaxckolff crenmAx (MeTox BORHOro O8n8HCE).
MoCKOABEY CBASEL CYMMADHOI'O MCHADSHHA C MCNADAEMOCTED KBA3H-

nueeMHan (Oanexes K amEeHHoft), To orHOWEeHME K = -l— dyzeT
0
X8paXTEPRSOBATE 84 pABHHE MPOMEXYTKM BpeMeHH ONpeueneHHEN THN

noyBOrpyETos,. [loaToMy AM MOXHO ONEDHpOBaTE ANR CPABHEHHA BOAO-
noTpeCneEnA CEeNBCKOX03AHCTBEHHNX KYAETYD HA NOUBAX C paSANYHE-

MH BOZHO-QM3HYECKMME CBOMCTBEMM, CrPYNNUPOBEHHEMM B I'WADPOMOAYAL=
Hye pafloms, CyuMmspHoe mcnapenue ans nous [l repporopyneHoro paitosa,
ONpeXeneERe KOTOPOro NPOMSBOAMICA MO ypapHeHED (4), NPHHEMMBETCH
88 epunuuy (K= 1,0). Snauonns OTHOWSHMA K = -E;—- u Ky B peape-

36 IHAPOMOAYABEEX paMOHOP NpUBEAEHN B TBON.S5. .

TaGnuna 5
Seayenns roafduuueETOR K M HE
B paspese THAPOMOAYNHHNX paHOHOB
T'uapo- KoadfunuenT
Mopyas- | JMTOROrMYECKO® CTpOEHMS K= E Ky x Il rug-
uuﬁ NOYBOrpYHTOB 0 POMONY IBHO-
panoH Ry paucHy
I MowHue 525 g] necyaHue; MBJIOMOl-
. Hne (0,2«=0,5 u) cyramHMCcTHE HAE
NecyaH0-raneyHRKOBEX OTNORCHMAX
W cynecyaHwe H8 THnmoax 1,00 1,14
| Mom ne ﬂIHﬂﬂ!ﬂEﬂﬁ} uﬁﬂnnaunmﬂ
BEne (0,5~1,0 M) CYTLAMHKCTHE
HE NecyYaHOo-ralie4yHMKOBHX OTIO=
EGHMAX M TRENCAX 0,97 1,310
il Jlergo= M CpeaHeCYTAMHHMCTHE
NENEBATHE ); OYyIAMHNCTHE ,
OneryaplEecs KHW3Y 0,B8 1,00
Iy CpezHeCYTAMKHMCTHE (NAOTHHE)
W THEBJAOCYTAMHUCTHE; Cyina-
EMOTHO, YTAXGNALIMECH KHNZY 0,76 0,86
y [ARHWCTHE ; PEOKOCAOHCTHE C
RanEqueM IJWH 0,66 0,75

BagHEM JaKTOpOM Npd ONpeieNeHuy Op CHTENBEHOL HODMH Ceilb-
CRUXOAANCTREHHEY Ky ARTYp ABJAA0TCA THyOMHE 28NET8HWA IDYHTOBHX

BUJL»
:I.-"'.,'.;l



AHQI¥E WMODMMXCA N8HHWX IHWBMMOTDHUYGCKHX HaOIpAeHEll paze
HayYHO-HCCHEAOBATENE0 KUX opranusauuil (CopsHUXM, TypzuemHWHTuM,
Hillsemneponna Typruenckoff CCP, HMlrouwsosezenus ® HECTHTYT Ccel:-
ckoro xossficrea Tazzumcxod CCP) MOSBOAMN NOCTPOMTE BEBHCHMOCTSH
pacxona coOCTBEHHO I'PYRTOBHX BOJ OT PAyOEHE X S&NGTAHME B pas-
NUYREX THEpoOMOAYAEHEX pajtonax /57 (pwe.3), moAbayacs COOTHOmME=

* HHeM: £
m =100 'E_)’ 5
TRé /m = KONA y4acTHA COOCTBERHO I'PYHTOBHX BO0Z B BOJOCHACEEHWH
ByUbTYypH 88 NEpHMOA BNpens—CeETAODE, %;
= PaCXOX OpOCHTENHHON BOXW NpH 3aziaHHOM YT'B, Mu;

E - cyuMapsoe McnapeHde npe raycoros YI'B, MM,

¥
L |

[ - AL A (1 e AR
g 100

oo

Puc.3, BaBUCHMOCTH AOLM YUACTMA IDYHTOBHX BOA B HOPMMpO-
BBHHH CYMMBDHOTO MCNBpEHMA OT I'IYOMHH -HX 38jera-—
Hua (O,0,IY,Y - rugpoMoaynsrue paiioHy).

Pacnpegenesus AONM yUACTUA IDYHTOBHX BOZ BO BpeMeHM I po-
HCBOUMTCA NPONOPUHOHENEHO BENMUMHS CYMMEDHOTO WCNAapeHMd. -

[lonyyeHHue KPHBHE XADT BO3MOXHOCTH ONpENENMTH BENHYAHY
yuOHBUWSHHA DA3MEDOB OPOCHTENBHON HODMH XNONYATHHKA B YCNOBMAX
ONM3KOT0 38/leraHEd NpPecHWX ¥ cnacoMMHepanB30BAHHNX I'DPYHTORHX
BOL 38 CuYeT NOANMTWBAHHA ACCYlSeMoro CJOH.

[Ipe peweHMA NPaAKTHMECKMX 3878Y WCNONL30BAHWE NPECHHX
coGCTBEHHO T'PYHTOBHX BOA B0o2MORi0 B yCNOBMAX HHTEHCHMBHOIO EBO-

ST



AOOCMEHA, HCHADYSDEEI'0 COnGHAKONNEHWe, Ha NMOYBEX, NOAES pPREHHEX
B8CONEHMD, YCTEHABNMBAKNTCHA BHEGHASBAHHHE HODMN OCYUeHMA. [IpR Ta-
KOH HOpMe MOHMEEHHMA TDYHTOBHX BOA PSCXOA BNATE HA HCNBDEHHE M
TPAHCNMPaNUK NONKEH NMPOMCXOAMTE TOABKO 88 OYET MpPHI'ALMOHHO-
I'pPyETOBOMl BOAN., B 5TOM Onyya®e BeAMUMHEE OpPOCHTENEHOM HODMH CRAG-

"\ AHBEOTCH M8 CYMMEpHOTO MONBDEHHS, DEBHOPO ero SHAYOHMAM HDH IAy-

GOKOM 3aieraHus IPYHTOBHX BOX, W BOAMYMHW XDEHAXHOI'O CTOKAE.

lo HawAM HAONKZEHWAM, B TAKHX YCHOBMAX NPOrpPECCHBHOTO S8CONEHEA
NOYBOrpYHTOR He LPOMCXOAMT. B AWHAMHK® BacOoNeHMs OTMEUAOTCH JMIb
HOSHaYNTENGHEHN cOoaenepeHOC MO OTASABHKM I'OPHBOHTAM,

B onpepeneERM OpOCHTENbHON HODMH YYMTWBAWTCA MBS OCHOBHEX
napauerpa - BoAOOOTpedNeHH® R IIYyOOEAA QMABLTPALMA . pd DiyGoKou
88UOIdHME T'DYHTOBHX BOA) MaM ApeHaxHHN OTOK ( Jp YONOBMAX Onue-
KOT'0 BANGIaHHA I'PYHTOBWX BOA).

['nyCoroe npocaddBanue M ApeHaxHEM CTOKR MOryT XonelaTECHA B
JoZb@MX mpefenaX B SABMCEMOCTH OT TEXHMKM NONMES, BOXONpoHMNEE-
MOCTH NOYD, CNIBHMPOBAHHOCTH YYS8CTRE, ANMHN COpOSiN, YHAOHE M
T.A., UTO YyUHTWBAETCA EBE/ISHUEN NOBHMADWETO Kos(uuUeHTE K.

[loBepxHoCTHHE® COPOCH C CEABCKOXOSAHCTEBEHHNX nmoxell B mepuoA
GKTHBHOM BOreTEIIMH NMpPM MAINX YKAOHAX, KK NpPABMAO, OTCYTCTEYNT.
lip CoMb@EX OHM MOIY? COCTARAATE SHAYNTOALHYD BEIHYHHY .

Ha OCHOBAHMH KBNOXEHHOIO pASMEép OpPOCHTeABRHON HODMH B pa-
x8eTCR JopMynolt

HI-IE'EIKZE+H¢-IH-E, (6;

rae M - OpOCHTeABESF HODMA, M°/Ta;

E = cyumapHoe ®cnapemrMe HE8 nowsBorpyhrTax il ruapouoxyIBHOrO
paffona, Mu;

Ky = EOPQQMUEEHT, yYRTHROWMMA BAMAHHE BOAHO-JHBHIECKHX
cBolcT®s mous;

Ky, ~ BOBQPAOAEHT, yUMTHRADMMRA TAyOOKOe NpOCEVKBAHME (8 ycao=-
BHAX TIAYCOROr0 28JEIraHMA PPYHTOBHX BOA) WA ApeHAXHHH
CTOK (B YONOBHMAX MX OCAM3KOrO 3anersHus);

Ml - moBepxHOCTHEN COpPOC, M°/ra;

m -~ YyY8CTHe  TPYHTOBHX BOA B BOAROCHAOXEHMHM FYJILTYDH,
0
u°/ra;

0 - ocamkM, M°/ra,

S8



Cxema pacyeTa OpOCHTONLHHX HOPM AOAXEE YYHTHBEATE NMpPOAOAXE-
TeAEHO0TH OPOCHTENEHOrO nepmomd. Hawexo ero ycramaBiEBaeTcAa aa-
Toll HACTYNAGHMA NOvBeHHOM sacyxm, Jnpezpeaseuodl s ycuomml pacxo—
ACBAHMA SANACOB NpPOAYKTHRHOM BASTE B NOYEe C yUOTOM STMOCHEpPHHX
'OCAZROP, KOHEl - HaTOM CO8peBAHAR KYIBTYDH.

BeAWYMHA OpPOCHTENHHOM HOPMH MO NPOANSTEEMOMY METOAY paceyH-
TAHA HA NOAYyYeHHe BHCOKHX ypomaes xaonka. OAHBKO HA NMpaKTHKe Yac-
T0 BOAHWE pOCYpPCH OTrpAHMYGHH M 870 OCyCIEBAMBSET CHEEGEWS ypoxah-
HOCTH OGABCROXOBHHMCTBORHNX KYABRTYD.

Mlo KpHEEM BABMCHMOCTH ypOoRA8HROCTE 0T HOPM OPONSHWA MOXHO
yOTAHOBMTH DOPXHME MNpOjeN: OPOCHTENBHWX HOPM, YBOAWUeHH® HOTO~
pHX He X8eT npuCapkM ypomaimooTd. [Ipm srToM "onTMMSABHAS HODMS
opomeHEA" ANA ASHHHX NOYBEHHO-KNHMATHYBOKMX YCHOBME OoCTEaeTCSH
OAMESKOBON HA PESNMYENX @rpOTOXHAYECKMX OHAX M NMpH pasHoM Mou-
"BEHROM “NAOKOPORMM.

Ins pemeHES nocTaBAeHHOW BAZAYTH MOTYT CAYEATSH KAHENE HONH-
TEHHA CXOM NOINBA ONHTHHMM CTOHIHAME H SKONEAHLUMAMM, pECHOAOEEH-
HEMM B DasAMYENX JHSMRO-reorpafuvuecKsX yoxopusx: TmuOaliczoft (C-I-A),
Xopesucro#f (O-I-A), Byxapoxoft (l-ll-A), Iomopmcorenckolt (lU~I-5),
SxonepuuenvansHofl Oasw CovsHiXH, Temmesrcxold m Omckol (U-I-B),
Yapaxoyoxol (D-I-A), Hapmuscxkoit (ComosHHXM), CypxarjspbHECKOM
(TanCX) mApe _

[IpA YyCTAHOBNOHMN BEBNCHMOCTH ypoxXallHOCTH OT HODM Opome-—

HAA MpPUMEHOH MEBECTHHA NMpHeM BHpameoHHA BHaYeHRN YpomaiHocTh

# OpOCHTOABHHX HOPM B OTHOCHTONLANX BeAMUMEEX. MeRCHMAIbHARA
ypoxaftiocts (Ymax ) ® cooTEercTeyRmas eifl BoNMUMHE OpQCH=
rexbHoll Hopuu (Q ,,,,) NPRHATH 38 eausMmy (pec.4, Tadn.6). Kop-
penfuuouHoe oTHowenme 77 = 0,9530,01.
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PHC.4. BaDMCHMOCTH ypOR@A XJAOMYATHMKE
0T HODMH OpOEEHMH 3

Y ommomesne ypoxas & ero ‘
y.mﬂ-l' M8ECHMANEHOMY BHAYEHWD]

OTHOWMEHNe OpOCHTEenBHOU

e} < e e e MEX HODMH K €6 MOKCMMANBHOMY
JHEYEHNK .

O



TaGnuna 6

S8BHCHMOCTE JPOXBHHOOTL(Y ;mpy ) OT CHUXEHMA HODMM OpOWOHMA (R
. : T

g 1,00 { 0,95 (0,90 t::.,E!'SR 0,80 | 0,75 {0,70 {0,60 |0,50
"“",L 1 L ! ] _I_

4 1,00 ) 0,98 j0,96 { 0,94} 0,°I | 0,87 (0,83 {0,75 |0,64

3

A 4 | | | |

EAMEMOE HaMepenis ypomA8{HOCTH ¥ HODME CDOWEHMA B KAXAOM
EOHRDETHOM CHIyU8€ MOIYT MMETH CBOM UHMCNOBNE 3HAYEHMR.

Mepe cHEReHMs MpUHATON 28 ezmuMny "onTEMaALHOR" OpOCHTEAE~
BOR HOpME ((,,,), oGecneunzavmell Makcumansuyo ypozahuoers(Y,,,,),
AONXHA, OYEBANKO, PONETHOR B K. IAOM OTABABHOM ORyuee HCXOXA U9
sKOHOMMYECKOH neaecooOpasHoCcTh,

HsnoxexsBEe MONOXEHMA O I'MAPOMOAYABHOM DAOHMPOBSBHHR, pac-
YyoTe HODM OpDONEHHA M OCYWEHHA no3s0aRT O0NGEe HKOMNAEHCHO Mpoex-
THPOBATE MENNOPATHBHNE MEPONDHATHR NO OCBOCHMN [OYB 8PMAHOM 30HH,
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i1.lpeaep B.P. w np. PacueTHHe 3HaYeHN# OPOCHTONBHHX HODM CeXb-
CHOXO3ANHCTBEHENX RYABTYP ¥ Oaccefuax per CHpAApbH @ AMy~
Aaphh. Tamgent,I970. '

12.Puxce C.H. Opomenue XRMoNYaTHMKS B PepraHcKof AonmHe. TaWkeH?T,
Maa-Bo AH ¥aCCP, -1948.

YIK 631.6

I'.T.PeleroB, K8HA.C.~X.HEYK, TA.COEH.
- (Cpens arunpoROAXIONOK )
BOZHWY PEEMM OPOUAEMHX TARNPHHX TIOUE
B YCHOBUAX CYPXAHNIAPEMHCKOR OBMACTH ¥YsCCP

Ipe opomeHMi CceibCROXOSRHCTEBERHEX KYABTYpP CAHOH W sapav
ABNAGTCH JMOALGPRALNC © SHTWBHOM CHO® NOYBH CHPEAGNEHHOI'0 HKOAM~
QEeCcTBA AOCTYOHOW xas pscreduit Basrd, B AscrTongeli palore NpMBO-

AWTOA BHANME COCTABAADMAX BOAHOIC C8jN8HCE XIONKOHOI'C NOAR B 8=
DHOA BereTAUMH NpH rayGoxux (oxomo 20 M) PpYHTORHX BOXBX. JKCNB=
pRueHTanshas Teppuropan (IV arpoywacrok cobxo3a B & CypXauaspe~
aHcKoft oonactu YaCCP) xapakTepwaoBanach CNOMCTHMM CpeRHe- M
HEPROCYPIMHNCTHME MOYBOTDYHRTGMUE C DOARUMA NPOCAORME CYNeceRl.
BaaroeMgocTE MeTpPoOBOro cloR - OKoldo 29% oT oOnedmBa, HaonDAeHHA
npoBEORMAKCE B Teyerue 5 aer (ISGE-I972 rr.). 3 nepuop wccasac-

WA



BaHult BospenwpancHs xmonvaTHME copra I08-P. JpoxaRfHOCTE XWOMYAT-
HMEa Ou;a yoroMlumBo Bncoxol - 32-35 u/ra.

HaOnppeHMA 88 BIAXHOCTEN [OYBOIPYHTOB BEAKCH Mo 9 3akpen=—
NeHHNM TOYKAM, DECHONOXSHHEM B 3 CTBOPAX (N0 3 T0MKM B KAXAOM)
no AnmEs COpO3AW: B HaAvAAS, CApeAMHe M HOANEe. BAAaxXHOCTE HNOYB pe-
HECTDPHPOBANACE cpASY NOCNHe OKOHYAHMH NONMBE, SateM HA mepJul,
BTOpOoll, TpeTuit, nATHH, cexmMofl, AecATHR AHEK nocae NONMBE H Aa-
nee wepes KaxXzLe 5 gmefl, JuHAMHEA BANACOD BAAIM JHKCHMpPOBANACE
no, ropusosras;: 0-20, 20-40, 40-60, 60-80, 80-100, T00-I25,
125150, I50-175, I75-200, 200-250, 250~300 cuM. [lonupEaps HOpME
(meTT0) onpejeAsNac:k o0 PASHOCTE SANACOE BAATM A0 ¥ NOoCAe NOMHBS.

B sapayy MccneAoBaHdli BXORKAO noAyvyeHHe (6ETHYOCKHX AAHEMX
00 SBANOTPAHCHUPALNA, KOTODAA ONpEAGNANE0H METOZOM POXMMHHX HE-
CapzeEHil 88 BIAXHOCTED MOYBOIp/HYOB,.

Cornacuo pexomenpanusau C.H.Joxrcea, A.9.Bagpanuoi, S.A.Hep-
cecopoff, BTOT MeTOR JEeT XODOEMe DOSyNsTaTH NpM raydokoM saxe-
FAHEM TPYHTOBWX BOA M OTCYTCTBEM Blaroofuena MexAy WsyvaeMoff
TonNell ¥ HEXOZOXAMAMR CHCAMM NOYBOrpyHTOD, OTEOCHTEALHAN NOIpeuw-
HOCTE onpeAeNeHMA JAMNACOB BAGTM pPASIMYHNX CH0SB NOYBOrpPyH-
T0B B JCAOBMAX Z|eBATHKPATHOM moBTOpHOCTH, N0 AauHmM J.H.MoGe-
peEmcKoro, cocranaser 2-4%, uTO BMNONHE OTBEYEeT TPECOBAHMAM HO-
CTBRASHEON Bazavym.

Pacyers NpOMSBOAMAMCE: C MOMOWHE. yPanHeHHMA BOAHOro CaxaHca:

o 'H"g = Wf 'ﬂ '
rae E - cyMMapHOe ACHADeHRe ¢ XAONKOBOIO MON S

W,» W, - BanacE NOYseHHOM BASI'E B PACYSTHOM C/0e B HATANG H
EOHI® KAKOro-nHC0 mepuons;

§ = BuarooCMeR ¢ AHXGIEeXAWMMM CHOAMM (npocadMBAHNKE).

AHSNNS NMONYYEHHOr( HAMH MAT~DHAJIA NOKaZ8X, YTO pacxon
NoYyBeHHOM BAATH HA MCNApAHME W TPARCMUApAUMD OrpaHAvMBaeTCH oN-
pellefieBHEM CI0OM BASronepesoca. 13 mpuBefentux rpafuxcs (puc.T)
BiAHO, YTO NpK NepBOM NOAWBe TAKWM AsnnerTcs ciaolh 0-80 cw, npH
sropou - 0-<I50 oM, NpW TpETHEM, YETBSDTOM ¥ naToM - 0-1I75 cu.

B nepswe AuM nmoclie DOAMBA MpPOMCXCOWUT NepeHOC BIBI'E N3 Bepx-~
HEX TOPHBOHTOB B HuEnime. BateMm, NO MEpe HCCYWMEHHA BEDXHMX ro-
PR2OHTOB, HAONDAo TCA NEpelBHEEGHME BJAT We HMXEMX CICER B BopX-
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iue. Ilpu aToM, ka8 BHZHO M3 puc.I, HaOIWAAaeTCA CTOE BIATM (mpo-
CAUMBAEMO) HB DACYUETHWX CH06B B HEXENExXaNMe T'OPEEOHTH, YTO yUM-
THBEETCA NPH ONDPefeNeHEH BEAWUMHN CYMMEDHOTO HEMNAPOHMR.

BeNHYMHA CYMMEDPHOI'0 HCMADEHHA B&BMCHT 0T MHOIMX §aKTOpOB
(BAAXHOCTE NOYB, TENNOBAA SHEPI'MA, NPUTERADNAA K DOBEPXHOCTH,
J8TCHEHHOCTE, BO3NIBNHBAGMEA RYABTYpa, arporTexHudecHul §oH m
Tolle), W3 KOTODHX BAERHOCTE [OYB RBAFETCH IISBHHM NoKasaTelemM,
TpenonpenensvmEM o0mREK pacXom BRAIM.

llps npoudX aPAHX YJCAOBHAX MHTEHCHBEOCTE HCMApEHMA W TpaHC-
MTHPENUA NMPONOpUHCHANEHA BJIGKHOCTH NOYBOrpYHTOR. UBA3EF MHTOHCHB=
40CTH HCMAPEHHS H BIARHOCTH NOYBM yoTAHOBUNM @.E.Homscem u M.H.
denbHHROBA, OTMETHR 3 KDHTHYECKM®, RAM MepeloMEHE, TuiKH, MEKAY
HOTODHMH HCONApeHHEe HAXOAWTCH B NpAMONHHENHOR 3PHCHMOCTM OT Bemu-
YHAH BABEHOCTH,.

JaPHCMMOCTE CYMMBDHOI'O HCOADEHMR OT BIAEHOCTH BepXHero MeT-
poBOTO CNOA NMOYB (ANA NepBOro HOANMBA B3AT cmoli.0-80 o), no ua-
TOpRANAM HANMX HochnexoBaEMMW, MOKasaHAE HE pHo.2. JDBBHEEHNS CBASH,
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Pic.2. SaBHCHUMOCTH CyMMADHOTO WHOHAPEHHA OT DJABKHOCTH
METPOBOI'0 CHOA [OYBOIDYHTOB.

- —— e

HIM YPABHEHHA BABMCHMOCTH CYMMEDHOTO WCTADEHWS OT BAAKHOCTH MeT-
poBOro cnof MOYBOTDYHTOB, BHpDaKEHHWe B TpouedrTax oT HB, HMenT
caszyomufl BRZA:

Iy



Ey = 230 "ET - 110 w°/ra/cyr

Bp= 390 - - 185
By =500 - 240
= 49 —% - 24
By = 495 - - 25

B = 412 _:va_ - %2,

rage W = paKTHYecKed BIAXHOCTH PACYETHOI'O CIOA MOYB;
Wp = BuaxHOCTR TOTO X6 cA0A npu HB.

KoaguumenTy KoppeadlMd ZOCTATOYHO BwCOKM: 1, =0,90;
1 =0,98; n; =0,89; 7z = 0,87} 71;= 0,95,

SABHCHMOCTH pACXOJa BNATM HA CYMMADHO® HCN&DEHHES MO BTO-
poMy, TpeTheMy, YeTBEDTOMY M NATOMY NOAMBAM OYEHB CXOAHN (pHMC.3).
llepsult X6 NONMB OTAMYAETCHA OT MocHAeAYyOmMAX HAMMEHBUWHMM BHAYEHHEM,
Y70 OOFACHAETCHA MHTOHCMBHLM B 8TOT NepHOf QWaMYeCKHM WCNapeHn-
eM ¥ HEe3HAUWTeNABHOM TpaHcnMpanWel BcneacTBHe HecHopuupoBAHHOC=
TH KYCTOB XHOMYATHHKE . :

BiaxHOCTE NOYBL Mex1y MOAMBAMM KONECHSTCH OT BOJMYMH,ONHE-—
EdX ¥ HB (® mepxuux ropmsonrax Buuwe HB, @ B HHXHMX - HUxe €8),
Ko npepenoB wuxe 60% or HB. Haawume Brarm cmepx HB cpasy nocne
nonea oTueveno Owmo B.P.llpeaepos. [lo ero jA8HHEEM, OH& COCTaBM-
N8 SHAYMTENSHYD BEIMYMHEY, H& OCHOB&HMM verc B.P.lpezep BHeo
KOppeKTWBH B pacyeT NoausHoft HOpuw, BBOJAA B Hee Biary ceepx HE.
Hamw aaftne (r80n.1) cBEAETEABCTBYDT O TOM, 9T0 NOCAE OKOHYE-
HUA NOAWBEOB BIAXHOCTE B caoe O~60 cuM Ounma saueTHO Bume ee HB,

a B nocaepyouem cunoe (60-100 cu) = Huxe. OOBRACHAGTCH 23T0, MO-BM-
RAMOMY, XapaxTepoM YBNGXHEHHWA MOYBOI'DYHTOB ONpW COPO3AKOBOM CMNO—
cole MONMBE, '

Tadamm@ 1
BnaxHocTh MOYBOIDYHTOB Cpa3y Mocie OKOHYAHHA MOAMBOB
¥ noausa BnaxHocTs B onoe O-60 oM | BraxnocTe B cnOe
cM

% oT o6rema | % or HB !Su: o0sena | % or HB

1 32,3 108,35 2543 B8, 4



BaaxBocTs B cnoe 0-60 o BnaxHocTs B ClOG
® monusa }

% or oOrema | % or HB % or odsewa | % or HB
I 31,9 . 107,0 29,3 02,4
T 33,0 1X0,7 30,3 105,9
I7 31,4 105,3 29,1 101,7
y 31,7 106,3 27,5 96,1

Ecny NONEBAA BiArOGMKOCTE NMOY3 KOK-TO ONpeienseT BepXHult
npefes MX ONTUMBASEOM BASKHOCTH, TO YCTAHOBIEHWE HHUNHEr'O Npeae-
718 BAAXHOCTH nepef noiusamm, no wweswo C.H.Pwsopa,- OCHOBHaR M
sandonee TpPYyAHAS BajSWE npodieMsE OpOUeHMA XAonueTHHKE. Ha nmoy-
BAX CO CHNONCTHM CTIDOSEMOM, HBKHME SBIADTCA NCYEH ONWTHOrO yyacr-
K8, BEPOATHO, AONYCTMMN Golee HMSKME NDOSAN YEIABXHEHUA (Hmxe
70% or HB). Mo nauBuM pexHMHNX HAONDZSHEH 38 BIAXHOCTED ITHX
NOYB, CPOKM MOAMBOB YACTO HO COOTBETCTBOBANH HEBBAHHOM BHNG
BIaXHOCTH, KoK NpaBuiQ, NMOAHWBE HB YYSCTES NPOBOAHAMCE IIPR Cpel-
HoY BRaxEOCTH MeTpOBOro cmon 54-56% or HB, Teum He MeHee, 8TO
no3BoNAN0 AoOHBATHCH ypoxafmoorm 32-35 u/ra.

B pacyeTaX ONTHMANEHEHX OOAMBHHX HODM ANA HCCIOJN0BSHHHX
NOYBOrpYETOR NPHHAT HUKHWM npejen MCCYWeNWE DPACYETHOTO CHOA,
paBEnit 60% or HB. G7a BPeNMUMHA CIWSKE K MOECHMBIBHON MONGKYIApP-
HOR BuaroemkooTH nous (MMB), onpenenesHof nyTeM OTCACHBBHMA KA-
ORANApHOR BAAIM QUIETPOBANEHON CjyvaTOH.

C.H.PexoB, ycTaHaBAMBAR HEXMWA Dpemes OUTHMENBHOrO yBHAK=
HeHAA, ONpejeNsd BOAOOTABYY MNOYE NpH MOOTENeHHO CHMXADEENCH
BISXHOCTH. Onpepexns BOXOOTAAMY MOYE no meroxny Cexepa c npuue-
HeHMeM I'EOCOBOr0 BCECwPAHEA B 50,6 8TM 23 pScOpPOCTPAHEHHWX MmOY-
BaX QOpraHCKOR AOMMEN, OH OTMeTHn: "DTH ARHHNe CBHAETEAHCTBYNT
0 TOM, YTO OpH BaaxHocTd B 50-70% or HB nocTynXexue BOAW B Tn-
cOBNfl BCACHBATEN: CRABNO 38MeJ 7eTCA. KpuBHe BOZOOTABYM OT 3THX
TOYEK MMEDT MOYTH IopuacHTaABHce n.npapnenwe”, Creayer noCaBuTh,
WT0 NMPUEATHE HAMM. (IDele) ONTHMBILECCO YBAGKHEGHHA (60% or HB)

B cfepe CCHOBHOH{ MoCCH KOpHEH XnonyaTHUKA HECHONBKO BHUE, TaK
EKAR Nnepe] NONHEOM 3 HATYDPE MOYBOIDYHTH CMABEO MCCYNEHN B CAMOM



sepxaeM (I5-20 cM) ropusoHTe, NpaKTHYECKH He COJEpkalsM BCABCHBI-
OOMX KOPHEBWX BOJIOCKOB,

Ha OmMuTHOM YYABCTHKE WCCYmEeHHe Ta)..iero 2U-CaHTHMOTPOBO'O
CLOA (epef NoAMEOM mooTurano 45% or HB, @ B mocaeAyLuMX ropH-
soHTax (20-60 @ 60~100 cM) COOTBETCTBEHRO MpuMepHEO 60-70%. CLex -
HAf BASXKOCTH B oXoe 20-100 cm, T.e, ® cHepe ocHOBHCH Mmaccw KOJ-
Hell, nooctaBARIe &5% or HB.

HaGnojedds B8a BASNEOCTHD MOYB NORAS3AW, YTY0 SHAYHTISNBHEH
YA0Th OpocHTENBHO# BOAW pBCXOAYETCHd B NOpEHP AHW nocie Nol.Ba
(oM.puc.3). M0 NAHHHM ONMWTHOrO YYACTHE MOXHO CAGAATE BHEOA, 4TL
NonWeHEe HOpMH, paBaue 900-XII00 u'fru. pacCHMTAHHEE N0 Npepeny
nccymerus 70% or HB, pacxofyuTecs Np4MepHO 28 Hejenw, & Biara B
RArepeaze 70-60% or HE pacxogyercH Oonee BROHOMHO, 4YTO IO3EO-
AfeT YABORTE NpOAOCAEMTENBHOCTH MEXNOAMBHGX NepuogoB. [pw Bosde-
INBAHWM XIONuATHNKA B CypXadpns peMEcxof 0CABOTH QPOMABCAAT S-€
BOT@TANMOHHEX MOJMBOE, W 2T0 NOSBONFeT MONyuaTh BrcOkRi ypoxall,
MpeANONUBHAR BAAXHOCTSH MOYE nNpd aToMm Haxe 70% oT HB, ecam yyelTs
MHTEHOMBHOCTH PACXOA8 BAArY® B Mmreppane I00-70% or HB.

Hax yKkeswBaNOCh, BISXHOCTH MOYR B OpocHTeAbHHE Mepuull He
BoGT8 COOTBATCTBOBALA NONYCTHMOMY Npepeny Mcoymenus, ocoCesHO
nepex TPETHMM, WeTBEepIHM M NATHM NONKBAMR, [pEAMMAas CpOFH nNoXA-
BOB M NMPOROARMTEABROCTE MEXNONWBHHX NODHOAOB, MOXHO NMONYIHTE
HOpMH BOAOMOTpEeONEnMA, OXMSKAe K NPOBKTHEM WiK pacueTHHM .

JlaEEye cyuMapiOoro HCHADeHWR MOYBEHHOW BAATHM B ONTHMANBRHMX
JoNOBMAX YRAGXKHEHMS NOYB NMpUBefieHN B T80n.2. HommyecTeo moau-
B0B - 6. CyuMBDHOE HCMApeHUe 28 OpocHTemsHMH nepuon - 8020 u°/ra.
8T8 BeXMUMHA MpeACcTABIAET OPOCHTeNRHYD HOpMY neTTO. OpoCHTENE-
H8F HOpMA OpYTTO ZONKHA YYMTWBATH- PACXOJ BOXH HA WCnapenne M
TPAHCNMpAOMO 38 BpeMdA MONWBOB M NOTEPH Ha NpocayHBaHMe, CBA38H-
HEE C HEPEBHOMEDHOCTEN pacnpeieNeHus BOAH N0 MOAD NpE COpPOBAKO-
BOM MOAMBES,

Pacxon BOAW HA HCMADEHHME W TPAHCOUDSUMD 38 BpPEMA NPOBERCHHA
MOAMBOB MOMeT OWTE NDMHAT MO PACXOXY BOAN B NMepeHe AHM 1lloche
nondsa. BoaonpoHWNaeMocTh ONHTHEX MOYB MO3SBONAET NMPOBECTH nep-
Bult monus (959 MP/ra) sa cyTKM, a KeEANA M3 OCTANBHNX MOAMBOB —
38 JABOE CYTOH.

llo nanduM HAGapZeHW) 38 exCAHABHELM pPACXONOM BJASBTA A0 H
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| MOoCAe NONMBE MOXHO NONYYUTH CPeAHOW BEAWYMHY, KOTOpaRA MNpeAcTan-
n76T co0Of pacxXoll BAAIM HAE WCMApeHWe W TpPAHCMHpENKL S8 BpeuA Npo-
| B@IGHHA NOmMBE, 38 OpPOCWTE/BHNH MEpPHOA 8T8 BEANYMHE COCTaBHAA
1435 u°/ra.
Hecaegosanuue mousorpysrs (Ul ruppowopyisuuit paitoH) nosso-

AADT NPOBECTH MOAMBY C MMHMMBIBHHMH MOTEPAMH BOAN HA NpocaYMBA=
HEE, KOTOpHWE MOTYT ONMTH paBHHMM 5% 0T OpOCHTENBHON HOpDMH HETTO.
Torja OpoCHTenbHAH HOpMS OpyTTO MoweT Owrh pammofl Z0000 u®/ra,
gra HOpDMA He BKAKYAET 3aNaCHHe M NPOMUBHHE MONMBH, KOTOpHEe Npe-
AYCMOTPERN PACYETHHM PEXHMOM OpoueHMs CpeaasruipoBOAXMONKE .
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A.0.lyaBrHE, i~p TEXH,HAYK, DO 388 Kaf.
: (RemmHMHCKNH NMOAMTEXHMYECKHH WH~T)

ONPELEJEHUE MAPAMETPOB IV0OYSUM W PABHOBECHOM COPEBUMM
COJEEd B MOYBOI'EYHTAX MO JAHHHM MOXEBHX OMWTOB

[[paKTUYECHBH UEHHOCTH M AOCTOEEPHOCTE pPCUEGHMA 28484 NO Npo-
THO3Y OQOQHGBOI'O pOXHME B NOYBOrpyHTEX B SHAYMTENEBHOM cTEmeHH 33—
BHCAT OT TOVHOGTH Onpepenehuf ONWTHWX N&paMeTpoE nepeHoca co-
Aell, BXOARUMX P HOMPJULMEHTH AupgepeHMaTbHEX ypapHeHuM, onu-
CHBADWMX NpOLECC ABMEEHMA CONel B nopucTod cpede. K HacToAmeMy
:Haunal paspadoTeso HECKONBKO METOXOB OHNPEZEIEHMA NApaMeTpOs

B My (KojpuyuenT ruppoAuonepcuu ¥ asdJexTunnan ODOpHCTOCTE),
BHTOTPENBHO YyHUMTHBAKWMX BAMAHKME MHOTHX QBKTODOB Ha NpoLecc co-
nenepesooa [I/-{4], HauGonbuyn UEHHOCTH WMENT METOAN, NO2BONA-
DQEG HEXOAMTDL NapaMeTps NO JAHHEM DKCNEPHMMEHTE B NOJEEHX yCa0-
BHAX, OAM3KUX K MPOMSBOXCTBEHHEM, DONBUMHCTEO M3 MMERUMXCA Me-
TOAOP OCHOBEHO HE AONYUCHMAX, 4YTO HayaabHoe pecCnpeicleHMe KOH-
UeHTpanuM conell OO0 rayluHe B paccMaTpubaesoll TonWe pPaBHOME PHOE
( CofX)= Cqnconst) u » Tevenme ONuT8 MOAAEpPXMBAETCA NOCTOAH-
Haf okopootTh Quabrpauun (v(f)=const ). Omuexo B BHaTypuux skcne-
PHMEHTOX BTH YCIOBMA ©ABA 7MW MOIYT WUMBTH MECTO, 8 OOpaTHHE 28—
AGYH NO OnNpeAe]eHMN NApPAMETPOB 84YECTYX BECEHMS YYBCTBUTENBHH
KO BCAKOr'0O pOfa OCpeiHEeHMAM,

B Hacroamell cTaThe paccMBTPUBAETCA WHTErpaibHEI MeTon om-
PeAeacHEA NapaueTpoB B MMy B NONEBHX JCACBHAX ANA NpPOH3BONE-
HOT'O HAYAABHOr'0 pacnpefeNeHUA HKOHLEHTpaluM conell no raydnue

Co (X) B NPOM3BONLHOI'O 38KOHB M3MEHEHHH CKODOCTE ¢UABTpPALMM
V(t)® TeveHue onuTa, OCHOBAHHK! Ha NpPOBEZEHMM MOC/HOMHON CO-



\"i JEBOR CTEOMKH MepeA TAKTOM NPOMMBKM M MOCAE €I'0 OKOHYAHMA .
NpeAnaraeusl ueTOX NpeAyCMBTPEBAET NpOBEAEHWE ABYX TAKTOB
NpOMHBER® ONUTHOM MAONAAKH. He nuomezxe cosgant ciof BOAH HOKO-
vopolt rayoues A, W R8T ell BOMTATECA. B peayabrTate NepBOro
TaKTa8 MPOMCXOAMT (POMBYMBAHME 38C0JIGHHOrO MOYBOTPYHTE HE HEKO=
ropyo rayousy [ . Ecam rpyHToBHe BOAN 38/Erak? HOTAYOOKO, TO
Ayule NpPOMBYNBAHWE BECTH A0 CMHEAHUS NPOMHBHHX HOZ C TPYHTOBHMM.
lpk aToM AOCTHIEBETCH MEpexXoj NerKOpacTBODPMMHX conel M3 TBepHOH
$83H B XMAKOS COOTOAHME W HACHWGHWEe BOAOM NMOPOBOrO NpOCTPEHOTEE
NpoMoveHEOM TonuM rpysra,. 0 OKOHYEHWW NEPBOro TAKTA NpPOBOAMT-
08 nocnolifuil 85aAM3 0TOOpaHHON KonoHkd rpysra mnusof L € [ we
BOAHYD BHTAXEY H Iﬂﬂ'ﬂmﬁ’ﬂrpﬂlﬂﬂ ﬂﬂﬂp‘ Hﬂﬂpﬂ!ﬂﬂﬂuu EOHUEeH-
Tpauuu ( r/a) paccuaTpUBAEMOR CONM (MAM TOKCHMYHOPO HOHA) B HO-
pOBOM pacTEOpe B aaBMcuMOCTM or rayouss C,(X,T;); O0€ x<L, ] -
MOMEHT  OKOHYHMF NepBOr0 TaKTA NpoMueku. Koauesrpanuw C r/z
ONpeAenAlT N0 M3BecTHON MeTOnMKke, a#af mo ordopy npol rpysira
copepsasMe coneit B NpoLeHTAX OT Beca "OMBN, OOBEMHYD BAAXHOOTS
i O0beMHNA BEC NOYBH.

Cpasy nocne OTGOPE KOMOHKW TPYHTA AXA BHEA3S NPOBOAHTCA
BTOPON TAKT NPOMEBKM yX€ BOACHACHUWeHHOHN TOAWM, pacnpexencHHe
cONel B KOTOPOM WSBECTHO MO PeayALTETAM ONNT8 MPH MEpBOM TAKTE,
He nporsxenuu sroporo rakee (/;<T <7;) cnepyer onpemenurs se-~
BUCHMOCTS CKOPOOTH (MABTPauuM or Bpewesu VL), locue ero oKoE-
YBHUA BHBAOPHYHO OTGHMpAETCH TPYHT HA BOJHYW BHINEKY M BAGKHOCTH,
OTPOMTCS BMOPA DACTpEAeNeHMs KOHUEHTPALUM PAOCMATPUBEEMON CONM
(#oua) Cp(X, ;) 3 ronme J<x<L ., Bropoll T8kt ayywe Aeaats
KpaTEOBpeMEHHNM. Ba®no, WTOOW 88 BpeMA 6I'0 NMpoBeAeHMA BOoswyme-
Hie COAEBOTO COCTOAHMA B BOACHACHNMEHHOMW TOZEE OMNO BHABAGHO IO
conesoft anvpe Cp(X, /) « '

PaccMOTDHM TEmeph MeTOX onpepenenus napamerpos Mmyu I
eCH MSBECTHH ABE coaeBHe BNWPH O, (X, /)M Cp (X, g}uj H CKODOCTS
puasrpanun V(L) . G HeXosmenus My COCTABMM ypaBHEHHe COne-
BOro GajaHca 88 BpeMs BTOPOr0 TAKTA MPOMHBKM AAA TOANK IpyHTA
O<.<< L, w3 xoropoll Opanvcs NPoOH HA BOAHYD BHTAKKY:

T L

A L :
cqfv(t) dt +m, fc,, .cx,r,)au:fm,f;y(f)dﬁmf,;x, L)dx. (D)
Ty 0

s

L ¢



Brecs C,

0
KouueHTpauus conelf B cevueHMK J:'-f
nena sa speundi=l-T; ¢(l,t)=¢,

Torpa na lupi:nun {»!) nauau

WV (i)d , )] dt. (2)
e ..]14.{‘1!:% o8 Kl i

Hieu oxenyomelt xpaesolf sazewn, onucwsanueft mpomecc nepepacmpe-
nununun CoNeit P BOAOHACHUGHHOM rpyHTe [37:

mygf=DEE-vi) e , (O<x<eo) (3)
t=F: cfx,l)=c(x1) (4)

X=0. [c(ﬂ t)- c,?]r(f)=ﬂ%@-ﬂ,x-m* defes ij:f?,[ﬂ

X
’'Aé X = PAYOMHE OT NOBEPXHOOTH IEMIM, M}

Cft), Cp = KOHNGRTDARMA pACCMETPUBAENOH COTH B NOVBEHHOM POCTEODE
W NPOMNBHOW BOZA® COOTBETCTBEHHO, T/X;

V(L) - cxopoors QmarTpeunu, M/cyT;
.U=1P’ = KoajRumeHT rHAPOAHCNEPCHE, uzjcyr;
A=const - napeuerp aucuepoun, u;
Mg=mfta)l- adhexTHBHAR NOPHCTOCTS TPYHTA;

m ~ GKTHBHEA MOPHOTOCTE;
a

~ HOHLOHTDAUAR PBCCMATDMBAEMON COMM B npnuunuuﬂf
BOZE.

e(L,t) woxer Gurs ocpem--
*I‘[bffis h)+ea (L, ?;}y

= KO3QQUuueHT pacnmpefeNeHMA COMM MEXLy CKeNeTOM NOYBH

M NMOPOBHM pPACTBODOM B YCNOBHAX DSBHOBECHA N0 AHHEH-
HOM Hsorepue I'enpu /I/.

Caensew B 3agave (3)=(5) saueny nepeueHyux

ulx,t)=c(x, l)-c(x,T)=c,fx,7;) - c(x,t) T = :'(fj at

R NpHueHiM K ypaBHeHuo (3) nmpeoGpaaoBanwe JAmnaca no nepemeH=-

HOR X . Tlocme aToro ypapHenue (3) » oGnacTH H300paxeHun npu-
MEeT BHZ:

m =l A) Ao (0.1)-u( 0.5 vy, (@
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smed(ptfuigl"dx | &=fa,(x, )" dx - wospexenus
ByHRIHf a:ﬁt,f}n (%, I,),"2 = napauerp mpeoGpascpauus Jamia-
oa, 6, (0, 17)-u(0,7- (ﬂ:‘;I Banumem ypamseHnue (6) np p-f/&r :

.w3%= e(0,t)-c¢, . (7)

L0 peueHHNe MMee? BUA:

Yot =5 /;/f(a,zydf- %7/ . (8)
AHBANS pPA3NHYHNX annpoxcuMaumf dyHROARN ﬂ(ﬂ f)nnmun.
T1T0 HAMAYYUEe NpUOAMNcHHE A86T GYHKUHA
e(4)=p+[5,(0,7)-cp ] exp (-6VT)
N6 NOoCTORHHEHR MOoxeT OETE Aerxo #Hailagena, ecnH MBRECTHA HOH=-

NeHTDALMA COXH BO BXOZHOM cevesuu noroxa (X=() ans HBYX MO~
"@HTOR BpeueHM: C, f?, 17,:} H Cp {g, ?}}

bt (pldGT)-Cn (E‘f.:‘[fr/f}a?f/,

7T, G(0,T) ¢ (9)

TorAe MHTErpanm ® YpaBHEeRWM [é} BHYHONAGZCH GHANNTHYBOKH

u upexeuue aan F/p= L. , sanucsunoe man wowenra £ = [, omom-
EHMT , BTOPOTO TEKTA POMUSKE (5TOMY MOMeHTy coorPercreyer T =

To=f f/{f} at ), npuser mua: "
(3 (e - -6VT,

rae M, BHNMCAAeTCR mo gopuyre (2), a & -mo gopuyne (9).
TakUM OOpasoM, u{f;ff ) MOEE? ONTH BHUMCHEHO MO HIBEOTHWM 00—
nesuu smwpau C,(X, /), ¢ {Ft' ?}) i cxopocTs guasrpamns v (£) .

flocne HAXORAGEMHA E?I ) ‘I,,) napauerp Aucmepcun A  onpe-
AenAeTcA rpaguyecku, Jing sToro crTpomrcs rpafux QyEEqMM

a(pt ) of [es(3,7)- cotn T ("l (a)
B 3@BHCHMOCTH 0T p . [lpr HelombmoH NMpPOROAXATEABHOCTH BTOPOTO
TAKTE MPOMWEKH BOSMYUeHW® CONEBOr0 COCTOAHKA 28XBETHNAET Orpe~-
HUYEHHYD TOIWYy H, KPOM® TOTO, MOXHETErpanbHER JYHRUMR B Gopuy-
nz_ﬂ{) pesko yOueaeT c BcapacTaHdes X BE Cu8T COMHORMTONA

. Nloarouy Ans mpuOxuzentoro sweicaemns & (p, T,)uomo
N0r5E30BATEOR (JOPMYAON

E(p,f,)af?}, (x,7;) - c,(.t.{,'}]f%;’x . (12)
z
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Ias nogrpoeRus rpaguse (p,'r,)-f(p) clenyeT BHYHCIHT: MO
popuyae (1) i (p,T,) ARA HOCKONEREX ) # COGAMHMTH mONy-
YeEHN® TOYKH NNABHOH KpuBOM, Janeo adonuocs TOUKH NSPBCENEERA

BT0r0 Tpajuna o npmuo J{A.f,}-:f(f:‘{}mu! 3HBYOHHO p-](— :
OTEYAQ MOAYYMM

/ln—j-— {uuﬂhj-—v ). (13)
(pUBeROM Teneps MPUME) PACUETS napaweTpos 77y # A mo mano-
xeiHol MOTORMES., B TA0ZMNS mpHBeZeEM coNeBH® 3nupH £, (X, 7,) @
Co(X, T3)+ MONYIOHENE COOTHETCTREHHO NMOOAE NEPBOra M BTODOTO T4K-
T4 NPOMHBKE ONUTHOH NuOWAZKK. [[pOMBYHBEBHWe 38 BpeMA NepBOro TaK-
7~ oxXBaTHio caolf rayousod [ =0,9 u, & =0,3 r/a. CKOPoCTS Quib-
fpugEM B TOVeHMS Broporo T8 mpogomsurexssoctsw A L 0,25 cyr
noanepxupanacs noorosmsol V, =0,1 u/cyr.

Tadauua

Conepne BNODH, NONJYEHHHO MNOCAE NEpPBEOTO K
BTOPOTO TEKTOE MPOMNBEM

X M | 0 I 0,15 I 0,30 |D.#51 0,60 ID,'?ﬁ lﬂ,‘.’.-‘ﬂ

c,(.r,r,) g/ 6,28 7,88 8,99 9,684 9,88 9,97 9,99

G(xT) e 543 6,52 7,72 B,64 9,27 9,65 9,84

8a pacyerEnM oxol npwwes ronmy J<X<l= 0,6 u. Tag Eag
v=const , 20 7, = 0,025 u. [Iph ASAGHEHWMX pacueTax WHTEr-
paxs, BXoARmMe B Bupamenus (2) u (11), BwumcasaMce no gopuyue
papadonuyeckuX Tpanenuit CuuncoHa, Huxe MpHBORATCA pacyeT napa-
MeTpoB M, M A W moAyueHENe De3yABTATH.
gane BHYMCASeM MHTEIDAN:

L[&ﬁﬂ?;} -Gy (3T ) Jdx= (0,7, =0, 68%

q=a5/&,{'f.,f;}+c, (L, ?}]-9,5?5.
Mo gopuyne (2) HAXQAMM

my=(€,-¢p)T, /_{[c,(x,?;}w_.,(x, };l]d.! =0,34.

Janes BHUMCHAEM (‘9 f}
W Co( U 1y)-Cn _ .
b an XA 1,24
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¥ MO BHPAXOHUW ({uj olIpeAead e u"(f—s'?.", ) =0,412,

flocae aTOro BHUMCHMM WETerpany gopuyau (I2) mpm 7 =2,4,6
(np P =0 oH BHYHONEH paHee):

i(2,7)=0417 d(4,5)=028, i (6,7)=0,15.
fla pHCYyHEe NPEeZCTABAGHO I'PaQHuScKOe ONpeAeAeHHe ﬂ-]'— .

U(pT)

ST TR B

Orcuze caenyer ﬁ =2,1% ). =0,48 Mg

PemeHne npaAMolt sagmaud (3)=(5) npm HalAeHHEX napaueTpax /77,
# A ¥ a18 HavAABHOrO pacHpeXeneHMs coxef C,(%, J’;} , 38AGHHOTO
B radnume, AAeT XOpOWee COBNSZEHMe POWEHMA AJA MOMEHTAE BPeMEHH
T,-T, =t =0,25 cyz ¢ coorsercrsyomuun sueuemnsus Cp(X, Jp)
M3 TACHANN. '
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3, Uynsrus 1.9., Mauspunos P. Onpejenexue napaueTpoR nepeHocs
CONeH B NUMBOrpYHTAX N0 AGHHHM NONEBHX ONHTOB, - CO,"Menu-
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H.P,Xaupaes H.T6XH.HAJK, HAYETBHWEK
i mupemnpgnixnau!pnn

E

K BOMPOCY MOCTPOEHUA MATEMATHUECKON MOAEIM
ABYUEPHOH SAJAYM BJATONEPEHOCA
[P BHYTPUIIOYBEHAOM OPONEHMM

C 1970 r, T'z8BCpeABEHPCOBXOSCTPON MPOBOAUT SKCNEPUMEHTANB~
Hu@ paloTH MO PHYTPHNOUBEHHOMY OpomeMMM XnonuaTHuka (BM0). K me-
CHGOBARUAM 3TOr0 cnocoda OpoWeHWH NpUBIEYeHN, KpoMe NoApasne-
nerul T'nascpeaasupooBXOSCTPON, HEYUHO-HCCNENOBETENECKHE WHOTH-
TyTd CopsHUXM, APHIM u CAHWUPH, MNpHuenenne BHYTPUNOYBBHHOIO OpO-
HOHMA ORABANOCE BfPeKTMBHHUM B GACTH SKOHOMUM BOAH, NOBHWEHMA
YDOXSHHOOTH W MOXSHN3S[MM NoXusa,

Mpu BMO B kadecrde YypAamaNTOAEH NPUMEHANTCH MOAMITHIEHORHE
TPyORE ¢ BNNYCRAMH~NOpPHOPOIMAMM HAM MOPHCTHMM CTEHKAMM, OOeCHe-
YHBSUHAMK NMPAKTHYECKN BENpepwBHOE YENARHEHME TpyHuTa Mo AaMHe
TPyOkK, B onuTHUX cuorTeusx BIQ xxomyatHMga 5 TonogHo# eTenu Bo-
A48 noorynaer B nephopHpOBANHHE TpPYOKW=-YBASKHATENW W3 pacnpefe-
AuTensHEX TPYO, NETADMMXCH M8 noTxoR JfI7,

fip¥ BRYTPANOYLOHHOM OPOMEHMW BAXHO SHATE CKOPOCTE pOCTA
ROHTYDPOB YBANGRHEHHA PO BpeMeHW, ux JopMy ¥ peaMepH, B S8BHCH-
MOCTH OT TEAPOPHIMYECKHX XBDBKTEDHCTHK IpYHTS. BT0 HeOOXOZUMO
AfA Oonee OCUOCHOBAHHOIO HAIHBYEHMA PBCCTORHUM MEKAY yBAAKHUTE-
AfMH, ONpefieneHus NONMBHHX HOPM B DA3NMYHLe CTEAMM DasBUTHS
pacTenMil, HABHAYEHMA DACYOTHEX PACKXOAOE W I'MAPSBAMUECKHX pAC=
YeT0B cacTem Bl0. OnpezescHne OCHOBHHX NAPIMETDPOR CUCTEM BHYT-
PHNOYBEHHOTO OPOGEHNA ¥ pPEryAMPOBSHHE NPOUNECCOR  yEASXHEHMA
TPECYDT SHAHMA 38KOHOB MePeNBMNCHMA BJAIY B HEN&CWNSHEOW cpede
(noyse). :
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UGHYHO NpM H3YYEHWM S8KOHOB NEPeABUXEHAA BASPH B HEHACH-
meHHOM cpelle NOAb3yOTOR 00O0WeHHWM s8KoHOM JapoW, Jusuyeckal
CMHCJ KOTOPOTD BAKANYASTCHA B TOM, 4TO CKOpPOOThH JABHEGHRA BAGTH
MponopuMOHANLEE TIPEAMEHTY NMOTeEuuaza,. [Ipepnmoneras BHNOJAHeHHE
ofoOmesHoro sakosa Jlapen ¥ npexedperas LBHMeHMOM BOSAyXa B no-
pax, 88784y O ABEMeHMM BJIArH B [1OYBE® CBOAAT K MHTEr pHPOBAHHD
uunnnaﬂunrn ypaBHOHNA nﬂp&ﬁnnuqeuunru zuun:

(ﬂ 5] + T"*(I" )+;yz (2 ﬁ + 55,

rnu - HEEIHGETL rpwu:a;
1? - KOSQJMUMEHT AMPIYSHBHOCTH BABIM;
K - §0adJMUMeHT BIATONPOBOXHOCTH PPYHTE, BABMORUM

0T BAGKHOCTH.

I?=K(E)g£; @ = KaNUANRpHOE AABAEHWE MOUBEHHOH BAGTM, Kexaui
PpYHT XapexTepuayeTCs ONpeAsieHHON B&BMCHMOCTED
p=9(6).

Taguu ofpesoM, pacnpocTpaHeHHe B.BTH B NOUBE TPARTYETCH KAK
HexkoTOpul AnplysuoHHult npouece ¢ KoafjuuMenTOM Anppyauw, saBu-
cAWMM OT KORHEHTpauud AudGyRAUpyOWero pemecTss, HeoOXORMMO OT-
MeTHTH, YTO 376CH pOYL MOXET MATH TOABKO O (opMeABHON BHAAOIHN
ypasHesus (I) ¢ ypasHenwew Awpyysuu, TAK KaH HBCTOANEA AMPPyeus
npeictaBiafseT codoli nepewemielre JYECTHY B HENpEBACHMM yOWBAHRA
MX KOMUeHTpauuM, O0OyCAOBJNIEHHOE WX TONAOBHM ABHEGHHEM, B T0 Bpo-
MA K8K B HBWeM Clyyae JABMXeHMe BAGrM OOYyCHOBAEHO COOTBETCTBYD-
WAMM CHAOBEMM nonsuM. JoH Kupkxad W dasHr 2], Mayuas nepeaBMxe-
HWe BABIM B TOPMAOHTANBHNX KONOHHAX, MpHUJR K BHBOAY, 4YTO BKCNe-

pUMEHTENbHNEe KpHUBHe pacHpeleleHHs BASIM CBUJGTENBCTEYyOT 0 XOpo-
MO MBBECTHOM ABNEHMM = BOSHMKHOBEHHM DE3KOI'0O Mepexoza 0T OMo=-
YEOHHOM YBCTH KOAOHHH K HecModeHuoM, T.e. QPOHTE OMBUMBEHNA.
B To %e BpeMA TeopeTHuYecKMe KDHBHe, HalileHEWe C MOMONBD Ypan-—
HeHMA ANpDyIMOHHOTO THNB, HMENT NIBBHYD JopMy, yKBewBADUYD HE
NI8BHOE, DABPHOMEpPHOEG W3MeHeHWe BIAXHOCTHM, CaofzoBATENBHO, OMNWT-
HE® HAHHNe He MONTBEpEAGDT BOSMOKHOCTH MPUAOXEHMA TEOpHM COo0-
CTBEHHO AHJPYIMH.

lp# pemeHnMW 3a7@uYi 0 nepejiBMxeHMu BIATH B Noyse B ORHOMEP—
Ho{l mocTaHoBKe ypepHeume (1) sanMCHBaeTCA B BHAO
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FE Ao F)- 2 @

OOmee peueEMe ypadHeHun (2) BATPyAHUTONEHO: AAA NLOWX rpa-
HUYENX JOXOBMH Hy=HO BHaTH saBkcwuoctd wexxyd,¢ u K. Bru samm-
OHMOOTH, R8K NPABHIO, OYEHH ONOXEH M OOHWHO TPOGYyDT WHCHAEHHEX
METONOB pOWEHNMA, TPyAHOOTE yoyryOaseTca eme M TeM, uTo ecik K
AB1A670R, BOPOATHO, OfHOsEAuEOM Pynkumett oz & , w0 @ ul
BONONOTEEG I'ROTAPASNCA BABENOMO HO FBIADTON OAHOBHAYHEMH QyHRUH-
uu or & . HeoOXOAMMO OTMETHTH, YTO jyoTaHoBueHMe saBHoumMoctTel 1.
(&), £ (@ 'y (#) no oux nop nmpexorenaser codoh TeMy HMCCNeAO-
BaHKNE,

O.0iAepesror /3], pacoMBTDHBAA NEPeABMAKOHME BJNATH NpH HE-
NONEOM HAOHNMEHMH TDYHTE KEK ABMXeHME B LEAMEADHISCEOH TpYOKe
NpH YBGYTHYHOM 06 SANMONHSHMM, HANGXN, UTO

§-8, |
K(8)= Ky (m") : (3)
26 Ko~ KOB(EHUAOHY (IBTPELIAK]
§, - cpnsankan snare |
¢ ~ nopucTOO0TH,

Ha xpHmyo, MOOTPOPHEYW no fopuyase (3) ABepbAHOoBE, XOpOWO
IOEATOR BECNEpHMEHTam:HWe AamEwe Myype /4/, Puvapaca /57 #
Niet0enaons /[&/, lapguep [7/, ueyued HBHREHNE ZHARCCTH B NOpHC-
TOH Opeze, yOTAHOBMA, YTO CEASE MexAy ANPOYSMBHOCTHN M BAAXHO-
oTHD MoEe? OnTE BuHpAMeHA g;npuranﬂ

D(8,)=Dpexp B(8-8,), (4)
rae D, - anppysusuoors npu &, , T.0. HauaILHOH BIGXHOCTH;
- NOCTOAHHAA BeNHYMHA, S8BUCAUAA OT CEOHCTE MOYEBH.

Ene TpyAHée 287av8 HAXOX7@HHA RAMANNADHEOIO AGBAGHHA KAK
pyusnuy saexuootd & . C.0. AmepssHOoBNM Zns onpepenenus (( Bjnpan—
noEeHa @opuyna s 3
: 8, 1-(8/8
p(6) =~ 45~ ,_{r 45 (5)
rnaéuﬂ- xesnenve mph O ;

, = NOIH8A BUATOGMKOCTS.

BaKOHOMEPHOGTH NMepeAiBMEGHMA BIATW B HEHECHWEHHOA nouse Ob—
M NpeZMeTOM MHOTHX MCcHezoBannii, OOWYHO pemeHHe 3AZAYM CBOAMT—
Cf K chexyomeMy, SazaerTcs Kagag-TO OGMASCTH C MpUCYHUMM efi rpa-
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HHYHEMM JCUOBMAMM ¥ XOTAT YSHETH MpPHPOAY TeueHHAs B aToll ouscTH.
Pemasn o0mee ypsBHEHU® TeYEHMA ODH STUX I'PAHEYHNX JONOBHAX, MOX=
HO HGHTIW pacnpenencEMe MOTEHUMANE BAAXEOCTA K8R JYHKOWO npocTpas-
OTBEHAWX KOODAMHAT M BpeMmeHHM. Taguu NMyTOM MOXHO NpeZCRABATE XA-
DAKTep TEUEHMA EMAKOCTH B RAHHOA 00nac?H., OZHE M2 NODPBNX MONNTOR
B 8TOM HaNpaBAGHAM NDUHBANORAT, No-BuzuMoMy, Puuapney /B7, roro-
DHf NpeZNOXUN B 9TOM Cayvyae NOAbI0BETHOA Jopuynol Jlapck. Oouom~
H8A TPYAHCCTE NpUMeHeHRA dopuyns Jlapci BEKNDYESTCA B ToM, Y70
roadpunHeHT K, XapaxTepuayoumli 3neronpoBOAROCTE NOYBH, ABAAETCR
GyEsnHeR® BASTOCONGPXAHNA MOC7AeABefl, TaK K&K EZMAKEA BIATS MOEOT
MepeABUraTECH TOABHO YEpes Ty YacThs MNCPOBOIO NPOCTPAHCTBE, KO-
Topen BsaHATa BAATULH, TIpM 2TOM, NO~BUAHMOMY, B PasBUX MHEDOOO-
RBCTAX NPOCTPEHCTBA, XOTH OHM ¥ 28noJAHeHW Baaroll, NPOBOXMMOCTE
pasnuyHe. Pa3padoTHON BONPOCE O ABMEEHUM BASTH B HeHACHHEHHOM
noyse saHAManucE Yepamac u# Koaame-Jxopax /7, HKavr /I07, Omamn
(A4, Tapanep [77, Aurc /27, Cymuwuse /I3] ® npyrde MoCHeRCBETE-
b {18

llepBOHAYSABHO [IPEANONATANOCE, Y70 MPOBOAMMOCTE NpPAMO OPO=
NOpUACHaARHE COmEpEAaFWM® HIArf. Ho paneHelinEe uWCCHeROBEEHA MOKA-
a@Aif, WIO BTO HEe "4 ¥ WIO0 BYOPONPOBOXHOCTE yOuWBaeT B odweM Ouc~
Tpee, 4YeéM BAAEAHOCT:, ['NIGBHAA MPAYWEA = P YMSHBMEHMM NIOBAAM MO-
epeyroro CceyeHun, SEHATOrO bONONM, TAK K8K BNATE ABHEATOH TONL-
KO yepea Ty JoAN MOPOBOIO MPOCTPELCTEE, KOTOPSA SBMATA BOJOM.
Kpowme TOro, ¢ YyMeHBMEGHMEM BREXHOCYYN B MEPBYH OYepeAh APEHHPYDT-
OA (0J1@6 KDYMHNWE MODH, T.8. HODH ¢ HAMMOHBEWAM COMPOTHBIEHHEM
ABMxyuefCH BO@e, BCASACTEME YerC BASIONPOBORHOCTH YMEONBMASTCH
OwcTpee, 4eM BIAXHOCTH, TEK K&K BHSIONPOBOAHOOTE YMEHLEAGTCR
NPONOPUMORBABHO KBAZDATY AucMeTpa nop. H, HeKoHeN, C YuOHRWOHM-
6M BIGXHOCTH YBEIWYMBOOTCA KOAMYECTEO CHONNGOHMH BOAN, HBORMPO=
BaHHEX OT .o0mell TpexuepHoll Boasoff CeTHM M He NPHHAMADEMX YY8C-
THA B QHUABTPALNH.

[io NoBOAY pemends 3818YK O LBMXEHHM BOLH P HeBACHEOHHWX
noyBax QWAMN MAmNET, YTO BOAOMPOHMOEEMOCT:> K M OTDHUSTENEHO8 A&E-
NeHhe () He MOIYyT ONTh BNPEXEHH NONMHEM O0paaoM B (opMe SHEIM=
THYOCKEX QyuknifA W oOwuHO ZEWTCA B fopMe TACMWL WM rpadEvecx,
iloaToMY QOpMANbHNE MBTEMATHYGCKH® MOTONM HENDAMONAMH M N DUXCAUT-

59



CA NpHOSraTh K YUCHEHHHM WAM MEXAHHYECKHM MBTOAAM.

Wa BHUGHBSNEEHHOT'O cNenyeT, 4TO peMeHWe BafAYH O nepeiBi-
EeHEN BAArH B HOMOAHOCTHR HECHUEREOfl cpeie mpeacTeBAReT ©oOOH
AOBONBHO OMORHYD mpolneuy., Bagaua B ONHOMEPHON MOCTAHOBRE peie-
HE MBOTHME WOCNEZOBATONAME pEBIMYHHMN NDUONMKOHHUMH METORAMM
g, .

IprMepod edpeKTHBROrO NPUMEHSHRA AHANOIOBHX METOJOB MOEET
oAyxTh pesyasratr, nonyverssi N.E.Yepaswesoxolt /I57. B paCore
[15) naeTcR peuesMe ypaBHEEHA (2) AAR TOPMBOHTENBHOrO TEUEHMA
{korze sTOpON 4YNeH npaBoff YBCTA ABHCMMOCTH (2) oTCyTCTEye?) Ha
runponnrerpatope B,0.JyxsAnoRa, MpUHIHN padoTs KOTOPOro OCHO-
BaH HA MOTORO KOHOWHHX pAsHOCTEW W IuppaBAMueckux smamorui [Ie/.

YuHTuBEs BAEHOCTE W SKOHOMMWSOKY® sffexTussocTs BIO, B
HACTOANee BDBMA MoppasAeneHuAMM I'IaBCpenasMpcoBX03CTpos NpoBO-
AATCA HEYYHO-MOCHEAOBaTONBCHNE pa0OTH MO H3y4YeHHD NepeABHEEHHA
PNArA B HENAONOEHHOH MOYBe Npu BHYTpHNOYBEHHOM OpomeHMH. OCHOB-
H8A LN KX, KK yEeé ONNO CRA38HO, - MOCTpOEHWE pPSCYETHHX 3aBi-
OHMODTEN MERNY BONHO~PHBMYGCKHMM X8DBHTEDHCTUKAMH I'DYHTOB, CHO-
poCTED M KOHTYDOM pacnpoCTpPaANEHHA BHATH HB TpyO-yBABKHHTENEH .
llpaKTUYEOKE BO BOGX DACOMOTPEHENX HBMA 38Jjayax BA&IONepeHoca
(» OOHOBHOM ONHOMEpHHX), KOTOpHe DOEENWOS O NOMONBN 8HAAWTHISC-
KHX MBTONOB, 8H&AOrOBOrQ MojenupoBaHus n 5BM, MCMONBBOBAHN 8HA-
auTuueoxns sasucuMoctd K = K (@), ¢ =¢ (@), nonyuenHwe C.0.ABe-
peanoBuM, lapasepod, YaflusncoM W Ap- _

HagonneHHwM K HECTORWEMY BDPOMOHW B OTASNE MeNHOpATHBHHI
WocneAoBEEKRN CpemasrunpoBORXNONKE METEpWAN MOJNeBwX M AslopaTop-
HYX HOONeAOBAHUA, 8 TAKE® CAeNAHHWE OOOCWEHUA NMOKABANM, YTO YKE-
BEEENG BABMCHMOCTH, KOTODHE ABAADTCA THAPOJHSHYESCHHMH XaparTe-
PMOTHKAMM DPPYHTOB, M3MOHADICA B WMPDOKOM AMANA30HE M B 3HAUHTENL-
HOM CTeMeHM ONpefeARDT KOHeUHNEé DeSyAETATH DACYETOR. [loaToMy B
COCTEB MCCIOAOBAHMM BEADYEHH NOAeBNE W AaCopaTopHWe padoTH MO
OnpezAeAeHRD’ FUAPOPHINYSCKEX XADEAHTEDHCTHK TPYHTOB M cOOpPy BBKTHU-
YOOKHMX ARAHHMX O CKODPOCTH HDORBHEEHMA KOHTYPOB yBASXHEHHUA W8 nep-
JOpPELMONHEX OTBEpPOTHH TPYOOR=yBAGRHHUTENOH.

B nomeBwx ycaosHax (Tonopsas CTenb) NMPOBOAATCA HAOALASHMA
58 AMHAMAKOM paCcCNpOCTPAHEHMA BJAGI'W B 30HE 83pPAUMM M3 TPYOOK=-yBAAE-
HRTEneH. Ing sroro samomeHH TPYORW=yENSEHHTead zauxol 5-I0 M



¢ yoTpoMcTBEMM AJA TOYHOIO AOBMPOBEHMA M y4eTa mojamraemolt 3 Tpyo-
KE BOAH. W3MOHEHMA BAGXHOOTM B S0HE NEHCTBWA YBAANHMTONH QUKCH=
pypT yoTEAHOBAGHHNWe B IpPyHT® ZATUMER BIBXHOCTH,. [Ipusmgun AeHoTBHE
HX BAKNUYEETCA B WSMEDOHMM BAGKTDNYEO KOT'O CONPOTHBNEHWA MEBTEpH=
an0B, BNEKTPONPOBOZHOCTE HOTOPHX NEBKO MEHAETCS MpPH YBAGXHEHHM.
K raKHM MaTepHBNAM OTHOCATOA: THMC, IpPadUTOBAR BNOKTPOMpPOBOAHEH
Gywara, npHMeHAEMBs AMAA MOASAHMPOBAHWA (QHIETpPAUHOHHEX MpoLecCOB
wetonouw BIJIA, ¥ Ap. AHazorwudwe HEdOmuaeHus OYyAyT NpoEefleHH HA
pAje YBAAXHMTONEH ONNTHO-MpOMSBOACTBEHHOM cueTemy BMO B comXoae
MMenn Bopommnosa. B na0opaTOpPHHX YCHOBAAX ONpeAenanTCH IHApodu-
3NYeCcKHe XBPAKTEDMOTMKM, 8 MMOHHO! 38BMOMMOCTE BOBCHBENMET'D ABB-
JAgHWA OT BABKHOCTH MOUBH W 88BHOMMOCTEH KosfduuMeHTa BAST'ONPOBOA-
HOCTH OT BISXHOCTH. MOHOAMTH IpYHTOB ANA 7A0OPATOPHEX WOCABACBA-
HUHl OTOMpaNTCH M8 wypdoB, SAKIAANBEEMNX B HEMOCPOACTBOHHOR Jmu-
30CTH K HACANAATONBHNM NXOWBAKAM HA TpPYORAX-YBIGKHHTONAX.

B paccuaTpHBaeMOM HAMM CAYYAS HEOOGXOAMMO DEWMTE ABYMEpPHYD
3azayy BaaronepeHoca

T d) 4o ) B o

Ha pue.1 nmoxasana pacyeTHAA CXEeM8 B88784M O BAAronepeHoce
nNpv BHYTDMNOYBEHHOM OpPOMOHHW IAA CheIyL TpEHHYHHEX YONOBMHAL
no rpeEMuas 1-2, 5-6 U 7-8 npousBopnan %— =0; N0 rpaiKnau 2-3,
3~4, 4=5 BIGXHOOTEH COOTEETCTEYET MCAHOMYy HENHNEHHK g = max
no rpenuge 6=7 & =84, TMC0 TpyHTOBENE BOAN S8AErADT GEOKOHEU=
HO I'iyGoRO; no rpsauue 1-8 3azaeTCA MUTEHCHBHOCTE HCNABpPEeHMA
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PhG.d. PacueTHSA CXeud K sajgauve Basronepenocs npx BMO.
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AHAAMTHYOCKMX MOTONOB pENEHMA ypapHeHuA (6) HeT, Peuenue

ero NOAYYSHO [ NOMOWBI MATAMATHYGCHOrC MOAeNMpOBSHMA. Peaznnsa-

[MA YMoNeHHOM MOZeAM OcyumecTBNOHA Ha DBM M-222.

BoauO-jMaMYECKWE X8DAKTODHCTHKM TONONHOC TENCKHX I'DYHTOB
onpefenesy B nadopaTOPHWX ‘M NMOAGBHX yCNOBMAX, B nadopaTopHM HA
npecodx PWyapaca yOTAHOBAGHE BABUCMMOCTD HANWIAAPHOI'O AGBISHMSA
0T BAaxHOCTH (pmc.2)., He ocHoBe moneBwx HaGnpZieHWH 38 BNATHBA-
HHeM BOAN mousoft HAMNOEO aHAYGHME l‘ MpH BePTHKANLHOR MHGMIBT-
pauuu 0,4 mj/oyr.

[lporpauma pacyera aam BBM B measx ynpoueHus onepayuil Tpe-
Oyer npeoTABAeHMA BXOAAMEH MHHODMEUAK B BUAE OTENOHHNX MHOI'O-
YIeHOB, B CBASH C 2THM 3ABMCHMOCTE KOo@juLuMEHTa BAETOMPOBOAHOC-
TH OT BASXHOCTM BANMOWBEETOR B BHA® yPABHEHMA

K4 = Kima ( gm;{lgmin) 4 (7)

Ha oonoBe zeCopa®OpHEX HOCHAeAOBAHWI MOHONMTOB IpYHTE ompe=-
A exnens &pp » 0,21 1 §ppy=0,45,
Wem I

u |

8
B Wi T |
s

10 e -4
0 0 02 03 04 0

=2y
Puc.2. Sapucumuctd & =8ma.!l ﬂﬂ"’l[- BRCMTeDHMeRTaNBH LG
A8HHUE RAA CYTAMHUCTWX nous lonozuolt ctenu).

pu Kﬂ,n =0,4 u/cyr saBucHMOCTH (7) NpeACTABNAETCH B B-
A6 MHOIOWJEeHA:

3

Ky =25,5 8°- 15,36 §°+ 3,072 O - 0,2048, (8)
GYHKOMD KANWINADHOrO MOTEHLWaNS yAOOHee BCero MPEACTBEBIATE KAK
BXCNOHEHMANEHYD

ity P (9)

ce

T FET S TN a—"




[lo excnepuuehTeNbHHM HAHHHM, SHaYeHHe napamerpa @ =0,i5 (ou.
pHC.2) . _
13 sapucumoctel (7) m (9) MOEHO MOAYYHTE BHOAMTHYEOKOE BH-
paxelne BAA xcadjUOMeHTA AMidysmm: 4
) L (o)

g i1 -8
- =_ [fMmax
3(0)-¥(0) 8- g (00
A paccMaTpUBseLOro npuMepa pﬂﬂqiﬁﬂf

D(8j=0"+23,036 -4,61 . (a1)
SaBUCHMOCTH KOSHPHMLAEHTA BIATONPOBOAHOCTH K # BoaddMIReH-

ta Andpysmu [/ oT BAExHEOCTH NOKASEHE HA DUG.3,
D wYeyr mll_njq'r

A

AR
e

Lail ~
7

mmirs i
g Of oR 03 L] gr
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PiCe3. JABUCUMOCTE HOA(HUIMENTa BAATONDPOBONHOCTH K (
1 KOaguuvenTa Auddysuu A (= = =) OT BISXHOCTH,
Mpn pemeHMM 3azaud NPUHMMENHCH YCNOBHR! TAYOMHE IPYHTOBHX -
BOX 3 M, HCRapeHNe ¢ NOBEPXHOCTH NMOYBH OTCYTCTBYET, BAGKHOCTH
BCEll 30HH aspalit COOTBETCTRYOT MUHUMENEHOMY SHAueHMD - 0,21}
rayounsa B0 TpyGok-ysaaxuuTeneit 0,5 M, paccToAHME MexJYy TpPYOKA=
MM 1,6 M, H8 KOHTYpe yBISXHHTENA BAGXHOCTE DEBHA €6 MARCHMAIL-
HOMY 3HaveHuw - 0,45, :
Ha puc.4 noxasad pesyALTaT peNeHHd 3878YH - HIONAETH BA&SX-
HOCTH Npi ycTaHOBMBHEMCH ABWXEHMM BJSTM B paccuaTpueaeMmoll of=




nacTi, 0 BpeweHM cTaOMIWBALMM NBMNAHMY MOXHO CYIHTH Mo rpafuky,

A

036
028 )
087
|
038
S L
Puc .4, WsonneTy BAGKHOCTH npi
Q40 YyCTAHOBMBUEMCA ABUREHIH
)/® BASTH (McnapeHue OTCYTCTBYET).
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NpHBEJeHHOMY HA pHc,5, Bﬂyﬂﬂi 15 y nocne Hayana [ONHBA JIBUXedMne
NpHHMMAET ycTaHOBUBuMicH xaparTeép. B peamnHuX YCHOBMAX, KOrjd
BIEXHOCTE B0HN 83pAUMN BhUE Buin' chAeAyeT OxHAATE CTAGHIM3ANNA
JABHXOHUA BIATM 4Yepea 5~6 Y.

[lo pesyabTaTau pewcHUs 38784YM NPEACTEBNAETCA BO3MOKHHM
ON6HMTE pa3uWep NOTOKAa, KOTOpH{ NOCTynaeT B IpyHTOBHe BOAH. B
paccMaTpHBAEMOM NpHMEpe OH coCT8BAAeT (HpH ycTaHOBMBEeHCA Kap-
sune) 94,0 u®/cyT ¢ rexraps, ECAM HA KONTYpe yBIAKEHMTENs sa-
AaTh BEAXHOCTE MEHBEYN YEM emm s TO MATAEME TPYHTOBHX BOJA

ey



yuemswaerca, u npu & =0,40 sre Besuwusa cocrasamer 61,0 u®/oyr.
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PiC.5. llaueHenne BABKHOCTH BO BpeueHW'B TOURaX I (———), iy

2 (===)y 3 (~— —) (Cu.DHO.4).
lpuseertNe DpuMepy YKO3NBADT HA EOSMOKHOCTH HAI D& BISHEC-
I'0 MOHCKO ONTUMAABHHX KOHCTPYKOM NepopalMOHENX OTBODCTHH MAW

noadopa NOpHCTHX ME TEDRAZOE ANA TPyOOR-YysAaxuuTeael C nomMouWsL
METOLOP MATEGMATHYOCKOI'O MOAENMDUBSHHA.
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JAK e26.8
J1.B.Japusa, rn.cne., pykceol.xadop.
TeM«PUnatoB, DYHOBOR.TpPYyOiiu
(CpejssranpusoaXionoK)

CIIPELEJEHAE METOJOM SIZIA JONOMHUTEALHOIO $HARTPALMOHHOIO
COMPOTUBNENIA JPEHN, OCEYCAOBAEHHOIC HECOBEPHEHCTEOM EE
KOHCTFYIIQNE, [0 CPABHEHWO C [IOJCCTED T0I'0 KE IMAMETFA

OOHYHO Npit MORMeNHMpOBEHHM DACOTN SABKPETOrC IODUBOEYBERHOIO
ApeHaxad JipeHa pacCMaTpMBAETCA KK MONCCTH B TOAN® TPyHTA, &
KOHCTDYKTUBHOS HUMOAHEHME &€ He YuATUEESTCH., HO UMOHHO HOHCTDYK-~
THEHHEe OCOUSHHOOTH ZpeuHaxs (Hazuvue JUAnTpe, TpyOwaTod AMHEM C
AAHHHM BHNOM BOAOMNDHEMHHX OTBEpCZiMM, KOWTAKTHON #AOHN NO HEPYX=—
HOMY ROHTYDY QUABTDE X AP.) ONPEAGAANT BONMYARN W DBCNpefenefHe
PPAAREHTOB B APOHMPYGMOM IPyHTE, HE8 KCHTAKTO IPyHY-JUARTP K UO
uasrpy. -

' Jnf HEKOTODHX HKOHCTPYKiMM SAKpHIUIO ApeHaxs MCCHEROBAEME
IpaASHTOB UDEED HPOHSBOANIL MeTofoM LA,

Eoan BORONpUEMEOS 0LB&PCIHRC - AVARVIGH Wo4LR, pPaCUOAOSOHE N
3 HuUXHefl wacT™d TDYON BROFE BCefl TpyduaTol NEEMR, TO IBUEGUUS
BOMH EOCHT MIOCKHOMApaNAEARHMN XapasTep M MomeT Oulb WOC/ABNOBA-
HO HA MoAessX OI/AA B NAUOCROCTH, NEPNEHAMKYARDHOR AKHMM ApoBSXS.

DAHA RO MEXQipeHNNe DECCTORENA BCEIAE HAMEODO Jolbme pasMe-
pOB caMolf 2pamu, M uTOOW JUSCTE KOHRCTPYKTHBHNE OCOCOHHOCTH, MH
BHHYKZSHY MEPEXOAMT: £ MOZSAMDOBAHWD (pArMEHTUB [pMApeHHON
B0HN, NOCTSNGHED yhResnwuiuBan wacmtTal a0 orHomenMs 1:4.

py nepeXoge OT OAKHOr'O Mgcuradsa K ADyroMy npexie BCOIo
NpexyCMATDHEAATCH HeWIMOHHOCTE PpaHMy ofnacTi duimTpanuu, A8
ApeHa, 3aMeneHHBH MONOCTEY, NpUEHManmel Bcell NOBepXHOCTHO, KAK
pas M HEpyuaeT BTy HeMSMEHHOCTE.,

Anp BuneneRMA TpeHANY Nepaoro gparsexTe oozacTh duasTpanEu,
NOANExAUero yReaAudenun, NeNecooOpasHD BEANYMTE B UENb MoAend
3NEXTPHYECKOE CONDOTHBNGMME, MOJenMpyomee XONONBATENBHOC QMIB-
TLSIMOHKOS CONPOTEBNSHME, OCYCAOBNEHROE HECOBEpUEHCTHEOM KOHO-
TPYKOHK ApeHH, N0 CPARHEHWD C NMOJOCTHY TOro Xe Auamerps, Onpe-



AGICHHE BEAMYMHH QMIBTDELHOHHOrO CONMPOTHBNEHMA XAJf DB 3MWYHOMH
WHPHHE BOAONpDMEMHON mMen® R ABAAETCA WAL ASHHOM patGoTH.

U8 mpaxTUKM MSBECTHO, YTO NMHEA PABHOLO HANOpE B NpPHADEH-
HOH 30He Mo cBoelt fjopuMe GAMBKM K ORPYXHOCTM C LEHTDOM B TOYKe
PacnonOxXeHMA BOAONPHEMHOI'0 OTBEPCTHA.

[lpr HAWMX MCclexoBaHMAX B Macwrtace XI:1 Ouna MSroToBNEHA
MOJiens B3 BNEKTPONpOBOAHOM OyMarM c yAeNBHHM CONpPOTHBIEHMEM
E’u =300 Ow. Tax k8K MOZONHL CHMMETDMYHA, DACCMATDMBAIACE NONO-
BUHA ApeHw (pec.d).

Puc.I. QparuexT oCjaacTH GUARTPAUMM B NpeAApeHHOH 3oHe:
7= pajuyc ApeHwj 7' = pajguyc KOHTYpa NMUTEHWA.

AnaMeTp ApeEW MpUHAT 27 = I5 OM, DafMyC KOHTYD8 NMMTEHMA
r'= 30 cM. llo KOHTYpY NMATAHEMA ¥ MO KOHTYPY APEHH SIEKTPONPO-
BOZHHM K7T6eM HEBKISHBANNCH WNHH M3 MeAHOH npoBoAOKH. Mexmy aTu-
MM DHHAMM BEMEDAIOCH 3AEKTpHYECKoe conpoTus.enne A . Orcoenu-
HAA MO YaCTAM MHHYy BAONH KOHTYpDA /peHH M YMEHBUAA TeM CAMHM
NpHEMHYD NOBepXHOCTH, 38MEpPANN BeNUYMHY AZKTDUYECKOrO COMpo- ;
THBIGHMA //; ANA kexzoro cayuas (racn.1). Benuuuus E’glr{% -E‘) o
AOMONHATENEHOE  BNGKTPUYECKOe CONpOTHBIEHWE, OCYCHOBJIEHHOE |
yUEHBHEHUEeM NpHeMHON yacTH,. Hamenenue pemmunin Ky /ﬁ' B S8BACA-
MOCTH OT NPONEHTHOT'O OTHOWEHHS WHDHUHHE BoOAOMpUeMMOl meaw Ko
BCe#l INHMHEe OKPYXHOCTH ApeHs lipejcTaBieHo Ha rpaduxe (puc.2),
KOTOpWi mocTpoeH Mo AaHHEM TA6n. I W 2. B Tadn.2 ceelieHu J8H-~
HHe, NONYyYeHHHe Ha 3JeKTpONpoBOAHON OyMare ¢ yAeALHHM CONpPOTHB-
nenneM Ay = 8900 Om.




Taonuma I
JlonoNHUTEABHOS COUPOTHBASHEE HpE K, = 300 Ou

CEBAXHOCTB, % gg;;i Elgﬁ Kog=(Ri-R) Om ‘[ Pg/ R
i M

100 133,0 0 0
83 141,0 U 0,0¢
67 167,0 34 0,25
50 206,0 73 0,55
33 265,0 132 1,00
16,5 393,0 260 A,95
B,3 1330,0 394 3,36
4,2 2100,0 467 4,52
2.1 4580,0 660 6,95
0,4 A0900,0 " 967 A1,25
Tadauna 2

AonosuuTexsioe comporusiek#e npw , A, = 8900 Ou

g
CEBBXHOCTE, % l gggg!uggggﬂuﬁg l:@g -( R - E‘) Om | Pf/ ©

R Om

100 4 24 0 0
83 4,57 0,33 0,08
67 5,34 1,10 0,26
50 6,59 2,35 0,55
33 8,90 4,66 1,05
16,5 A3,42 9,20 2,18
8,3 18,8 14,50 3,42
4,2 24,8 20,50 4,82
2,4 37,2 33,00 2,77
0,4 53,9 49,6 11,7
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Puc. 2. I'paduk usMeHEHUA AOMONHUTENBHOIO COMPOTHB- -HBBRMOCTE, Y

JIeHNA B 38BHCHMOCTH OT CKBAXHOCTH. :
Ing nmonyueHus rpaHMns fparueH?a, cOOTBETCTByWHel 3878HHOM

CKBAXHOCTH, /IOCTETOYHO B8MEDMTH COMPOTUBIGHHE A MEXAYy KOHTAK-
TOM 7peHH ¥ HOHTAKTOM KOHTYp8 NMHTAHMA, HAHTH nMo rpafMKy COOTHO-
WEEUS /7= 5% M B LENb MOAGNH MEXAY HyNeM H KOHTAKTOM ADEHN BCTE-
BATH JIONONHMTENBHOE CONpOTHBIEHWOAy =/ .

duTepaTypa

1. byaneit B.P. MozenmpoBaHMe THADOMENMODATHBHHX CHCTEM. Knes,
"Haykopa Ayumxa", 1973,

2. Muponenxo B.A., llecraxos B.M. OcHOBH THAporeoMeXaHMRH. M.,
"Hezpa", 1974,

3. llecrakor B.M. TeopeTHueckMe OCHOEN OleHKHW NoAnopa, Bojomo=
HAXeHus M fApeHaxa, M., HIY, 1965.

4. CepeGpennnxos ¢.B. PeaynsTaTH onpejeneHus payudoHanbLHoll cxBaz-
HOCTH APEHAEHHX TPYO B Ja00paTOPHHX YCAOBMAX. = Tp.MH-T8
"Cpe.asrunpoecgxnonck”, pen.l. TawkeHT, 1971.
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YIK 626.862

®.B.CepedpeiHiEOB, KAHA.TEXH.BAYK,
PYKOBOA . NAG0D.

(CpesasrunpoBOAXIONOK )

JABOPATOPHHE HCCJENOBAHWA BOAOMPHEMHOW CMOCOBHOCTH

NAACTMACCOBOIO JAPEHARA C QUIETPOM
U8 HCKYCCTBEHHHX BOJNOKHMCTHX MATEPWAJOB

OpJeKTHBHOCTE NpHUMEHEHMA OecTpaHmelHOI0 NABCTMACCOBOID
ApeHax8 HA BEMNAX, CKIOHHHX K 38CON6HMD, B HACTOAMES BpEMA He
BH3HBABT CcoMHeHMH, H mpemuymecTBaM OdecTpaHuefiHOro METOHE CTpOH-
TENBCTBA ApeHaxZa OTHOCUTCHA BOSMORHOCTE NONHOH MEXBHMBAOMM BCeX
BWACE CTPOMTEABHHEX padoT W, KaK CleACTBMe, BHCOKAA NPOWSEOAK-
TENEEOCTE TpPYyA& NpH sSaJomeHMM ApeH, 8 TAKEe MEHBESH N0 cCpaBHe—
HUK C OOWYHMM POHYEDHHM APEHAXEM CTOHMOCTH B nepecuere Ha 1 Ia
ApeHHpyeuolt naomazu.

B HacToAWee Bpeus B HOBOM 30He ToNOAHOW CTENH NOCTPOEHO
donee 000 KM nuacTMACCOBOrO ApeHAEE, B KOHCTPYKOHOD KOTOpOro
BXOZMT KpyroBoli guAETp ML ecTeCTBeHuolf necyano-rpaBuiiHON cuecH
Nnarcalickoro MecTopoxnesus, WcnonbaosaHue Takol cmecH @ xayecT-
Be (WABTDS CHME3ET MPOM3BOAMTEABLHOCTE NpPH YRNAZKe NpeH, TaK
K8K MOPHOAWNYECKH BO3HMKaeT HSOOXOAMMOCTE B OCTEHOBKEX ANA 3a-
I'pysKid QuasTpa B OyHKep ApeHoyxnaawuka BAM-=30IA.

Texsuuecku nenecoodpasHeil npuMeHeHuWe (UABTpPOB M3 MCKYCCT-
BEHHHX BONOKHMCTHX MBTEpMBNOB: TpyOuaTas NHHHA 00epTHEAETCH
PUABTPOM B 38BOACKHMX YCHNOBHMAX W Mponecc YKIASAKHM ApeHH BejeTcd
HANpepuBHO, B peayiNrTaTeé Yero l1pOH3BOAMTANBHOCTE ApPEeHOYyHIAAuH-
K8 poapacTaeT B HECKOABKO pas.,

Henbsn CKa3aTh, 4YTO QMABTPH M3 HCKYCCTBEHIHX MATEDHANOB
BooOHe He McToAb3OBanMch NpH 3BNOXEHHMN MIBCTMACCOBOI0 ApeHaxa
B HOBOW 3oHe T'onoanoll crenu. JOCTATOYHO MHOrO ApPeH ¢ JMALTPOM
M3 TeXHWYeCKOro xanpoua (8pr.56026) Ouao yaoEeHO ApeHOYKAAAY M-
koM BIM-3C0. OpHako Wa-38 HEAOCTATHOB, CRONCTEEHHHX paloveMy op-
raiy BAU-300, Bokpyr ApeH CO3AGBANACE 30HAB YNNOTHEHHOI'O I'pyHTa,
BCNEACTBHE 4YEr0 NOCTYNAEHME IDYHTOBWX Bojl B MAACTMACCOBHW Ape-
H8X CHM3WJIOChE B 4-5 pa3 (10 CPABHEHMY ¢ IOHYEpHHM. HesHayWTenn-

&
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B8R UPwiUYHOCTE B APEHAX MOCHYXMIA MPAYWEON OTKEB8E8 OT WCKYCCT-
BEHHEX (HABTPOB B MONL3Y HOOAHORPATHO MNPOBEPSHENX NECYaHO-TpA~
BAlEHEX cumecell, HeCMOTDA HA COSNAHEe JCOBEpESHCTBOBAHHON MOZenM
ApesoysnaguMra -~ EIM-30IA, npagTHYeCKNM HCRIDuaDmE} ynioTHeHHE
I'pyHTE npRApeHAOll SoHH.

[locie NpoMsBONCTEEHHOR NPOBEDKH, NOATBepANBEEH AocTaTou-
Ay padoToocnocol0HOCTE MIACTMACCOBOI'O ZDOHAXE C NMECHAHO-I'DABME-
HEM QRASTDOM, RENAHHS NOAHOCTED HCNOABRS0BATH NOTEHIWANLHNE BOB-
MOXHOCTH OecrTparmeflsoro apenoyknapaumea EIM-30IA npwsexao. g nocta-
HOBK® ONHTOP B BATYPEHNX W 1a00paTOpPHHX YCACBHEAX MO OnNpejene-—
ERD BofnonpHeumHoff cnocolHOCTM NMIACTMECCOBNX ApeH ¢ RpPYyrobsM JRab-
TPOM M2 HCKYCCTBEHHNX BONOEKHMCTHX MATEDHAIOE,.

B nacropmefl pafoTe NPMBOAATCA DE3YABTATH HKCI6PHMEHTOB,
BHNONHEEHEX B NaCOpPATOpMN APeHAXAE MHCTHTYTE "CpesasrunpoBOoAXnO-
nok™ » Teuenue 1972-I973 rr. ONuTH NpOBOXMAMCE B MPAMOYIONLHHX
@uaETPOMHOHHNX JNOTKAX, HE AHO KOTOPHX HAXN chnenuaABHON nmpopeasn
NoMemanack MONOBHHE MOANSTHNeHOBOM rofpuposadHoft Tpyos ¢ JEIE-
TPOM M8 BONOKRAMCTOrO MaTepmans, Jlin EOHTPONA B HEKOTODHe MOTKH
OunE san0xeHy TPYOd Ces fHARTpA H C JRARTPOM HS eCTACTBOHHEON
necysEo-rpaBdiiHolt cmecH, Cxema NMpOBefieHAA ONHTE NOKA38HE HA
puc.I. [peHENANBANBHER DOAXOA K oONpeAeASHAD BOJAONpHeMHOH cmo-
cOOHOCTH ROHCTDYKOHM 38KDHTOrO JpeHama, Hsnomexuuil » padorax [{7

n /2], CBOAMTCA K CHEAYDHEMY .

a N L S 'l.l_'lm"‘l_"l.'\.

PHG;I}'biuiE'ﬁpﬁhﬁﬁﬁﬁnﬂ ONET@ B NpPAMOYTOJbHOM Qﬁiiiﬁa&ﬁﬁﬁl_"""
HOM JOTKe:
i - NonmMaTHNEHOBaA T annaa Tpyda; 2- GuasT
3 = rpyat; 4 = ﬂnnnugipggggu S = Egnaﬂnnuﬁgﬁ Dﬂ£§-

nrTop; 6 - Gaw-peryantop Hauupa. 7 = HATOK NBE3O=- .
MeTDOB .

72




a-3a HecoBepweHCTBE KOHCTPYKUMM $aKTHYMECKOE BMILTpPENIHOH-
Hoe conporuBnesie ¢ Goxabme TeOpeTHYECKOro O, HE BEIMYMHY é—ﬂ ’
r'je a - RONONHHTEABRHOE CONPOTHBIGNWE HAE HECOBEPWOHCTEO KOHCTPYE=-
OUA ZApeHN MO CPEBHEHMD C MONOCTHED TARKOrO Xe pasuepa, & - NeH-
TPANEHEN Yron CMOYEHHOrO nepuMeTpa ApeHH ( .MPH KPYrOBOM KOHTYpe
nureEMs & = 2%, NpR NOZYRPYroBOM X =% Y,

PaKTHYECKOE® COMPOTHBIAGHWS MONET COHTH NOXYYEHO No Jopuyne

-k
P- ﬁ'?—- (1)

rae A ~ xOs(MuMeHT QUNBTPSLUN APEHUPYEMOTO FPYHTA, M/CYT:

fr - oOuuit meficTEyouwMl Hamop, M;

= YAeNBHHR ABYCTODOHHME MpPUTOK B Apeuy, u?'p‘cj!.

BuaveEus X , /1 u § ONpEHENADTCH NO AGHHLM BKCMEDHMORTE.

TeopeTuueckoe cConpoTHBlAeHME P,HaxofnTCcA No gopuyne, CoOT~
BETCTBYDOed pacyeTHOM cxesme QHNBTpPRLMM K S8 HpNTOM ApeHe.

AONOAHUTEABHOE CONPOTHBNEHME HA HECOBEPUeHCTHO ROHCTpYKIIHA
BHYMCTABTCA KBK

a‘:ﬂ:(@"{pa)- (2)
lanee onpepensercs :OsffMUMEHT OTHOCMTONEHOTO YMEHBWEHMA
pacyeTHOro zWaMeTpa JpeHH 38 OYET HECOBEpPUEHCTBA ApeHAXHON KOH=-
CTPYKIMU:

J=exp(-a). (3)

llocnegusn gopuysa BepHAE, eCNM B HenmocpeicTBEHHON Onmsoc—
TH K NIpEHE JAMHMM DABHHX HEMOPOB OUpE3YDT KOHNOHTDHUYECKME OKpyx-
HOCTH, 8 JWHUW TOKE  HBNpABNeHH DAZAMANEBHO,.

Takum oOpasoM, uEAs ONHTOB B NMPAMOYTOABHWX (MNBTDAaIMOHEHX

JAOTKaX CBOAMAACh K onpejeneHun xoadduuuenta J.
(Ipr 0Opa0OTKE ONHTHWX ZBHHHX HEOOXOAMMO SHATH BHDAXEHHES

ANA BHYMCHEHMs BeNMYMEH %.

Tag KBK TOWHOe DelleHMe 3a]ayM Bechua rpoMosako /3], Hall-
A€M NpuOAMXEHHOE IHADOMEXAHMWECKOE pemeHMe, olGnazavimes R0CTa-
TOMHOR ANA Npa8KTHEN TOYHOCTHE.

OOmanm cxeua sazayMm NoKa3aHa Ha puc.2. OOnacTh GUABT pauMK
UMEST BHL NMONYMOAOCH wMpHHON S, ¢ (QUKTHBHEM CTOKOM, PECHOANC~
SeHHBM B TOuke 3, 00AGCTH NPUBEZEHHON X8 PAKTEPHCTHYECKON By~
KIMKM Z = X + LY UMEET BUA GECKOHEMHON MONYMONOCH UWMpM:ol 9, -

HI
[



Ozo0pexaf O0NBCTSE * =¥ +L{f K8 NMPHOMERYTOWHYD NOXYNAOCKOCTE
[= & +ip no dopuyne Hpﬂnm@@an—-ﬂgapra, noAYTHM

x= '5.- arc sind, (%)
QcyuecTBins Ty M€ Onepayun A48 OeChOHeYHOR nonoou, Halzew
orofpaxannyn fyHRu4R Aan oCuECTH L .
A $r (5)
Z=1 E% In] 4 g—

PUC 2
oyl
[lOMB3YACH BTUMM JOpMyidaud, candueM oiee DeNEHWe 384N
S ] -
Z=£%f‘f sin “‘*%- (£)
F) 3;-

Bosne cTokd 2 OHHSKO K HyAb, OTEYAE, !i0 dHEIOTMM C pado-

roif [/a], ZHE,‘%EEH%EE-*%' (")

C16ACBATENBHO, OKONO CTOKA SKBHMNOTEHUMAnbHME munun($p.=const)

W IMHWM paBHEX HamopoB (A =const ) GuusxM K KOHLEHTPUYEC KM
oxpysnocTaM (/Z/=const) ¢ genTpou B Hayane KOOPAMHAT MAOCKOC-
TH puasTpanuM. Tem camus fopuyna (3) moayyaeT MATEMATUHECKOS
oGocHoBatue,

lipeoGpaayn 38BMCHUMOCTE (6), HalineM BWpIREGHHE ZAf MOTEH-

IEsn18 CKOpPOCTH n]glmbrpauﬂn_bd
i ln{sm Jﬂha—%«- y+cos? %-—.rsh’—q—y (8)

T4

- ¥ T -

- R . SSEEREETEEE



d+
E"J

B nocrepselt Gopuyne npuniuseu Ams croxa x=0, ¢
4YT0 REsT

& d
B~ F-lnsh 5 - (9)
Hia ZOCTATOYHOM YABNEHMM OT CTORE MOMHO NPHHATE X =0, y=L.
Torza Low)" f— {nsh §~ (10)

3uan, yro /M= =%2) = Pope) » O oCHOBEHMM BBBMCHMOCTEH (9) W (40)
HAXOZUM BHpaxexue ;um ONpeAeNeHs YAGABHOTO ABYCTOPOHHEIG NpH=

TOK& B ApeHy IWH
(A1)
"ty

Bupaxeuke A1a onpezeneHds JMUBTPALMOHEOrO CONPOTHSASHHA
O0nacTi (ANBTPALMM NpEMET BMJ

P, <4~ in 5"3:; 7 (2)

Qopuymy AnA onpejemeEMs rpaZNEHTa HANODE HA BXOLE (MUETDA-
UMOHHOrO MOTOKA B np-anj Haitmen, AspPepeHumpys S8BHCUMOCTH (6)

ne 2
‘E"—" £ ?—ﬁ'fy TE - [13}

3uam, uro V=iKk gF 4 KOMIZEKCHSR CKOPOCTE (MIETPELKR
V=V.-iV, , nonyuaeu
| =Wy =H’§—cfg—r—‘£ (%)

AnqA zapmeﬂ TOUYKH JpBHH il = i‘f . locne Hecnoxmux npeot=
pasoBaHuii nonyuaem

a

Tk clhE &

[t ;za :
n

sh

ONWTH B OPAMOYTOMBHEX HWMETPATWOHKEYE noTKAX il POBOXMAMUCE
0 ueTonuke, npusaTol B padore [2/. [lpu oOpsGoTHe ONUTHHX AdH-
HHX 0CO0Q clexyeT OCTAHOBHTHECA HE ONpeflencEud wOsGYMIMSHTE PHIE-
Tpanuil T'PYHTE N0 MOKEIAHWAM NHE3OMETPOB M WSHECTHOMY YASABHOMY
ABYCTOPOHHEeMY NDHTOKY B ApPERY.

JHAYeHUS HANoOps ft - B nWOOH TOuke o0n&CTH QUNBTPALMM B
Ciyiae, KOrma pPHemEMN HOHTYD ApPeHH ABAAETCH SHBUNOTEHLHSNLN,
onpepeaneTch Kok h; = =%rt) = Prpy » OTEIRE B COOTBETCTRMM C
fopuynaun (8) M (9]

(15)




]

[sin*Z X, Ch%- ¢, +cos® sh y
R ST T T TH

Bupameiun (I6) womHo upifnﬂ BUj

J‘fi_ "a’ 'E; ""bg ; 3 {‘I?}

rae a, = tgat = - * (18)
"‘-'s'_—f r 1»/;‘”!!5%; v oh? g, + rﬂr‘-gx 5_;5._! Y '. (19)
by = fﬂ:ﬁ(z *{) (20}’

Hs fopuyis .{{:} cleayer, 4T0 Aan onpoieicHNA EOSQJEOMENTA
$UABTPALAN ACOTUROSHL SBELL BeMMYMEY Lga , KOTODAR WOReT OWTE
REBAOHE 10 LOKEBEERAK HLﬁHUHETPﬂHi

PROOOACESENS [b-d0McTpUE HB COKOBON CTEHKS A0OTHE NOKA38HO
HA DHG.3, TIOXCTEBAAA KOODAWHATH OTHSNbHHX MBEBOMETPOE B QOpMyny

-qtuuntﬁﬁﬁ

P!sr.:.i. Fokozas oTesia norka  MC.A. Bamucmuocts h;=f(T;), noiy~
YEa3anneM pacnoaoueH 4YeHHad B 8% 0 MHALTPOM
nhaanuarpan pasuepy B MM W3 TOXHUYECKOro K8MNpoHa.

P

(I9), yGexaseucs B BOIMOXHOCTH OCBeAHHEHMA nsaﬂ'ﬂuewpun no rpyn-
naM, 49To oTpazeno B Taln.I. TaMm xe B mAavuecTIE MNpHMEDa npuBefe-~
EN CpPOHAe SHEYEeHNA HOMOPOE AAA COOTREEICTEYDEUMX Ipynn NbeaoMeT-
pos h; (QuanTp - Texumuecuud wampon @pr.56026€). Han HaraAn-
HOCTH HE puc.4 M200paxeru OlNTHNE TOukW 3aBMomMecTH b =f(T,)
¥ OpOBEL HA Oofopuasmuan MX NPEMAAR, MOAYYEHHAA METONOM HEHMEHL-

Py o
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“  TaGnugs % WMX KB8APETOB. OmpeAemeHHufl mo
srouy merony £y« pases 0,39,

Egggg:u!l mauunuain !E:'::ﬂ aro npu ¢ =0,0193 w"/eye no

oA el S ‘mﬂgﬂ gopuyze (I8) meer K=0,0495 w/oyz.
Al A al. PAOCMOTDMM BANBHOKmUN XOR
1,2,3 0,875 0,523 00pafoTKH ONHTHWX AGHHNX,

4,5,6 0,575  0,40% Tax 48K SHAYOHWO AOMNONHMTEAL-
48,2 0,265 0,297 HOPO CONPOTHBNGHMS H8 HEoOPEpWeH-
A0,12 0,004 0,180 CTBO KOHCTPYKUWE HO 3JABHOMT OF

" 0432 0,427 pasuepos Jperventa rpyiTa, oxpy-

xapuero Apesy, npu odpadorxe
ONHTHEY REHHNX rpaEnpe olnaoTH
fuAsTPARME NpUEMMANACE HE8 ypOoBHE nhesomerpos f-2-3, MoproMy Ans
PROCHATDHBAEMOrO npuuepa[;‘z =0,52 M, OTHYAR B COOTHETCTBHM ©
dopwynolt (I) npn K=0,0495 m/oyr n g =0,0193 » ,Fc:y:] 3HB~
qeHue QaKTHIECKOTO CONPOTHBACHAA nonywaercn papuuM 1,33,
dHayeHWe cONpOTHBISHMUA ‘35', y H-iAsHHO® no Qopuyne (X2),
cocraBager 1,26 (mapuas xotra S5, =0,5 w, 3wodTe BHAeAeHHOrO Jpar-
wenre H=0,55 M, pacuetuuil Amawerp Apeny & =0,094 M), Jlazes no
BHDAXEHUD (2) BHYMCIASTCHA AONOAHWTENLHOE COMNPOTUBAGHM® HAE He=
COBGDUEHCTBO KOHOTDYWMM JipeHH, KOTOpoe B JaHHOM ciyuae coc-
rapnger @=% (4,33-1,26)=0,22, D70 NO3BOAAST HAUTH NO 38BH~
ciMocTh (3) nnaj@nunﬁnt OTHOCHTEABIOrO YMEHSUeHMA DECYETHOI'D Aua-
MEeTpa ApeHH: =exp (-0,22) = 0,£03, Buukoxensu no gopuyne (I5)
rpajinest HANOpA He KoHType Apess J  paBes 3,
o onmoBHHOM BuuWe MeTOAMKe OuAa SuNoAHeHA oO0padorsa uaTe-
PHANOE SKCNepHMenTa, PeayasTaTy ee, NpuPeieHdwe B Ta0n.2, nos-
BOJIAOT CAGNATH CAG/YOMEs 38RAVYSHME,

PRALTDH W3 MCKYCCTBSHHNX BONOKHMCTHX MOTEPUSNOB: TEXHWUBC-
KWH KAMpOH, CTEKNOTHAHB, CTEKNOXONCT, WTAnNsAbHO® O083AJABTOBOE
BOMOKHO, puabTpy JarHiUT'uMe, - ® coweTeyud ¢ rofpApOBEARHHUM MO-
NABTUNEHOBEMM TDYOAMH B LesoMd oOeclneyupantT pacyeTHHH NMPHTOR B
ApeHy. Hoa(guuueHT OTHOCHTEALHOrO YMEHSLOHWA DACYeTHOro AWaMeT-
pa ZipeHy B cAyY8€ MCMOALBOBANWA ARCOPO W3 NEPOYMCHEHHNX (WibT-
poB He BuXOAuT 3& npejens 0,8-I1,0, YTO NMpaKTHYECKH He CHASHBA=
eTCA Ha BeaMvYMie MexZPeHHOro pacCTORHMA .

T
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L
HeieaecooCpasso NpUMERATS UABTPH Tune "KallpoHosoe cHro

H2-38 GONBUMX cONPOTHBEAEHUN HE BXO#e B ApeHYy, CBA3GHHWX C KOIb-
MaTanuelt JUABTPE YBCTHUAMH OKpYRBLUEro I'pyH1d.

Taxxe RemenecocOpssHo yeNagumATE TpyOw OGes JunkTpd, TR KEK
B 7anuoM cayvae d < 0,3.

HORTDONEHNE ONHTH C JUALTPOM U3 ecTecTHeHHOM lecYyaRo-Tpanuii-
HO{t cMecH MOATHEDAKWNN paHEs nonyueHHw)l pes3yabTaT: BOAONpPAEMHAH
enocofHOCTE: TAHUX APER MOAHOCTED COOTBETCTBYeT pacyeTHOHl.

Texun 00pasod, eCTh BCe OCHOBAHMA DEHOMEHZOBETH CONBWEHCT=
BO RHACE MALTPOB B8 HCKYCCTBEHHHX BONOKHHCTHX MB8TEpHANOR 0T6-
YECTECHHOrO NMPOWIBORCTRE ZAR WCMONABIOBAHNA B CTPOMTOALCTRE NNSCT~
MBCOOROID JipeHaxa, JxNAANBAeMOro OscTpeHEEHHHM CIOCO00M.

lunreparypa

A. Cepedpensuxor ¥.B. 00 omenxe padoTocnoGoOHOCTH KOHCEPYKIHEM
ZpeHaxa. - "Hoga.Ad YsCCP", 1973, W 4,

2. CepedpennuroE $.B. Wocnenopanue BORONpUEMHON cHnoCOGHOOTH KOH-
CTDYKUMM 38 KpHTOro ApeHaxa B n800paTOpHUX yCIOBHAX. - "IHA-
paBIMYECKHe, JUABTPANMORNNE W CTATHYSCKME HNCCNOACBAHMA I'EA-
POMEAMOPATUBHEX CHOTEM M T'HAPOTEXHHYECKEX COOpyseHMR".
CO.5a8y49.Tp.MH~78 "CpemaarunpoBozxaonox™, aun.5, 1974,

3. BemepusroR B.B, TeopHs QWABTpALMM W €@ NpUMEGHEHWe B oCA8CTM
upprranum » napexaxa. M.=l.,Toccrpoluamar, 1939.

4, ApaBui B.M., HywepoB C.H. Teopus AEMEeHHA XMEKOCTEH H Iascl .
B Hepedopuupyemolt nopuctolf cpeae. M., Tooronrexuagar,I953,



YIK 626.B8:631.6

F.A.Heituan, KeHA.r60N.-MUHEDBN.HAYK,
ra,reonor :
(Cpeagerun poB OAXIONOK )

B.A.Helluss, Fiiﬁﬁﬁ%ﬁgpynnu

0 IPEHAEE CYWUECTBYWEX YCAIEE COBXO30B
B HOBOW S0HE OPOUEHWA T'OJIOIHON CTEMMA

B npoekTAX BCEX JEHTPRILHNX ycazel COBXC30E HOBO{ BOHH
~powenus lomopHofl oyenu, .MOCYPOBHEWX B mocaepHue A5 ner, npe-
AyoMATPUBBACA CHCTEMATHYEOKKH AAKPHTHA TODU3OHTAABHEE ZPeHaE,
PACOYUTAHHENE HA cpaloTKy MECTHOI'O MWHIMABTDALMOHHOIO MUTAHURA
CPYHTOBEX BOX K NPEAOTEDANSHME MOABEME HX BHUE 38Z8HHOIC KDMU-
TRYSCKOTU YPOBHA (2,2-2,7 M).

OfE8KD B NepEWe TOAH OCBOEBHWA HEKOTOpHE yecaarlOu OHAM DMOCTLO-

eHH des apeHexs TeppHropud, Tenepk 3TO KpyNHHE NMOCENKH COBpC-
MEHHOrO  THOA naouwazbd Ao 400 ra ¢ MHOrOSTSXHHMM 3ABHHAMH, O
COTEN HENEHEDHEX KOMMYHMRANWYE (XMHAM BIASKTpOnepelnay, BOROBOAH,
KBHBJIWT 1WA, FAS0BOAN), C GcdaNRTHPOBEHHHME AOpOTaMH M yIHUa-
MM, O0CAEEHHNME AGpPEBEAMM, C OCBOGHHEMH NpuycazelnuMH YyacTKaMH.

Mposcuenuuil Mox BAMAHMEeM UHGUIABTPSLUM NOBEPXHOCTHON BOAH
NUisEM YPOBHA CONEHHX PPYHTOBHX BOA NOBAGK 88 COOOM HHTEHCUBHOE
PASBHTHE NMOATONASHWA M BTOPHVHOrO 338CONSHMA 3eMENE CO BCeMH
BHTEK2NNUMK OCHOEHEeHNAMH, (TcuZa BOBHMKAA OCTpaEA HEOOXOAMMOCTS
B Apénaze ycaxnel. !

YuurTyRas o0XuTOCTH ycaned, B HOCTOAlWee BpeuA YypesBuYaNHO
TPYAHO MOCTPOATE paHee 38NMPOEKTHPOBAHHEI CHCTEMATHYECKWUR 38Kpu-
THif  TropM3QHTANBHE{ Apenax. XOTA, KK MOKA3AN ONNWT WECTHAAllE-
THAeTHel aKCMAYATSIMNM TAKOrO ApeHaxa B r.fHTHepe, OH, 0(e3-
yCAOBHO, oOU9cneudn Ou MenIMopaTHBHOE OGnaromonyyue noceskos.

MloMCRM ApYrEX pemeHnit, MpoOEEACHHHWE B MOocneéjHke I'OAW HHCTRA-
ryrou "CpenmesrknpoBozxiaonok™ u "Tononxocrenctpoen”, B OCHOBHOM
®IM NO ABYM HBHPSBIEHMAM: )

I) BuABNEHME BO3MOKHOCTEN 3aMeHN TOPUIOHTEARHOTO JpeHaxa
BEPTURANLHEM ;

2) npoexTHpOB&HKE W CTPOMTENBCTEO TOPMIOHTANBHOID ApeHaxa

S



N0 OepHuMerpy ycaxed M, I'Ne BOSMOKHO, OAMHOWHHX ADEH BEYZPH HEX
C MRHMMEABHHM P8APYWEHWOM CYNOCTBYOMHX KOMMYHUxanmM.

B peayimsrere ONZO YOTEHOBAGHO ONEAYLMSE

llo nyas?y I. BepruransHul ApeHax womer Outh sYJeETHBHO npH-
MpHeE B ycaaABRCax XosmiCTB, PACNONORGHHEX B cemepHoft waoTH [edr-
pamsHoro waccusa lomoamok crenm ( cosxosw K 9,i7-21) (pmwe.l),
TA® B HOKPOBHOR Toame MomsocTem N0 XI00 M CpeAM PAMHHCYNX PPYHTOR

Puc.d. Cxeu8 pacmoXomeling yoaze( COBX030B B BOHE HOBOIO
opouerMs ['oXopHON cTenu;

r_':: yoais0a M HOMED COBX038
@ palloHHYM LEeHTp.

fid Tayouse 20~60 ¥ BCTPOUBDTCH BUAGPXAEHNO NECYAHNE I'OPE3OHTH
C NpoBOAWMOCTBED Comee 30-50 szu]!. B TAK4X POpHIOHTAX MOXHO

CTPOMTE BOA03ACOPHNE CKBAKKHE, DACCUMTAHHNG Ha NANTENBEyD
9RCIAyaTaluo.
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Ha TeppWTOpHE, TAe MecyaHHe IOPMBOHTH BCTPEYANTCA OTAEA5=-
HuMH "FouKaun"” # AMusaus (coBxosw M 4,5,I14,15,22,23), npuuene-
HHe BEPTHHANBHOrO IpeHaxa NOKA He anpolMpOBAHO.

Ha naomapm ycaped cosxosoe W I,7,40-92,25-30 u "[laxrakop"
HB pesBefasHof rayowse (B0-I00 w) paspes npeAcTaBjEH B OCHOBHOM
nepecianBaDUMMHCA CYPAMHKAMA, CYNOCAMM W DIHHBMM, CPEAM KOTODHX
MeOTAMH BCTDEYSULTCA EANHUYHNE NPOCNOM TOHKOSEPHHCTHX NEAEBATHX
necxos Hﬂﬂﬂﬂﬂ!hh G HECKOABKMX CAHTHMETDPOB %0 3~5 M C NpoOBO=—
AumocTeb A0 10 M fujr. HOXHO yTBEpEna@TE, 4YTO B STUX yocazroax
apbeHTHRLOO NDEMOHOHHE BODTMXANLHOI'O ApAHARA B HACTOAMNES BpEMHA
HeBOBMOMHO, TAK EKS8K HM B OTeYeCTEeHHON, HM B BapylexHol NMpaKTU-
K& NoKa He O0BOAGHO CTDOMTEABOTEC BOZOMNPUEMHMKOB EHEEIHH, CNoCco0HEX
RaBarThk ycrTofYMBHE PACXOAH B ONANBEDWMX CYNECYEHO-CYTIHHUCTHX Ipyi-
Tax, Koraa NeckoBaHMe He NpeBwmWAeT MNpeielid, AONYCTHMHE
AnA paCoTH HacoCOB, B yacTHOCTM, ONUTHAA CHBAXWHE raylumok 70 u,
NOCTPOSEHAER B CYyNecuaHsuwX rpyHTaXx B coBxose "laxraxop”™ ® 49270 r,
00yuHEM Anf yonosuif l'onogsoR crenu weToAoM (ueaeroll §uasTp d =
325 MM C KDYroBOM oOCHMmEOM NECYSHO-PPUBMHHNM PpYHTOM TOXMMHON
30 ou), HAana pacxof 2-3 i/c M NOCTOAHHO BHHOCHIA NEcok, YTo He-
RADYEA0 BOIMOEHOCTH 66 HOPMSNBHOM sHenayaTauuw. Kpowe Toro, Anu-
TENbHOS MEeCHOBAHME, K&K NOKASBSN ONHT CTPOMTENbCTEE CxBAXMH B ['0-
ROAREOM cTenH, cnocoGCTBYeT OOpA3OBAHMD KPYNELX NPOBBABHHX BOPO-
HOX Yy CTBOAA CKBaxHMHH, 4TO MOXET PHBBETH A6jopMalMm 3H8HRH K KoM-
MYHHKRAQOEN. :

o nyskTy 2. CTpoMTeALCTEO POPWMBOHTAABHNX ApeH IayOHHON
35-4 M N0 KOHTYpY ycameC npw naouwsnm no 400 ra u pacyerHod rycro-
Te ZApeHaza OKoNO 40-70 u/re He MOxeT MpeJOTBPATHTE MOATONIEHME
M Bacolenne BHYTpUycajzeOHOH TeppHTOPUM.

B RaHHOR oOCTaHOBKE MOXHO OwnO OW npopafoTaThE BAPMEHT CAMO-
TEYHOI'0 KOMOMHMPOBEBHHOPO ApeHEXS (CHBAXMHH=~YCHIWUTENH, UBNUBE D=
mEe BOAY B saKpuThe Apern), Ho Texol Apenax norpeGosan O
YyCTPORCTEE BOJNOOTEOARLMNY LATHCTDe1eli, BATAYORAEHX h& 2,54
CosnaliMe WX CBA3AHO CO CHOXHLUMM DYyYHHEMA paCoTaMM MO NPOXOAKE
TpaHuell B OOBOZHEHHNX ONANBEKLUMX TPYHTAX, HEDYWEHHEL KOMMYHH-
Kauuil u ZpYI'dMM OCTHOEHEHHAME, BOSHUKAKHMMU N[X CTPOWTEABCTEE IO~
PHBOHTANBHOIO ApEHaxa,

lipeanaraevsil HAMN CNOCCO MEANODAUMN ycaneC SaRInyaeTCs B
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yeTpOdCcTEe CHCTEMN MeAKMX CKEAXWH BEDTMKANBHOIC ADEHaXa. BOAS

B3 HMX OTKAYMBAETCH BPAMJTAMA, K KOTODHM OT LEHTPANBHOW KOMIpsc-
copdolf JOTBHOBKM NO oneydanbHuM BO3AYXOBOASM NOABETCA BOJAYX.
BOSAYXOROAN MOXHO NPOKAGAWEATH MO BOBAYXY, MO MOBEPXHOCTHE 38MIAN
MAW Ha HeGonrwo} rayOuHe, 8 BOAY OTBOAMTE: no TpyGam, NpoacmeH-
HEM TAKNEe N0 NOBEDXHOCTH 2eMAM AW H8 rayduse xo 0,5 M,

B 38BMCHUMOCTH OT OAAHMPOBKW ycapsOw W OCOOGHHOCTER AWTO-
ZOTUYECKOTO pasapesa CHCTEMy ApPSHaXA MOXHO NpPUMEHHTH B ABYX pas-
HOBMIHOCTAX:

nepeas = NIONAZAHER C MPUMEPHO OAMHEKOBHM DACCTOAHMEM MORAY
CHBBEMHAME, BTOpEA - AWHelHBA © PABMEEEAHWEM CHBEXHH N0 HECKOAR—
MMM NDAMEM WIM JNOASHEM JMHMAM, NPOXONAUWAM, CHANEM, N0 OCOYHHAM
BHYTpUycagzeCGHuX nopor,

Huxe mpuBejiedt QUARTPALMOHHHE pACYETH MPOAJNAI'SEMOr0 CHOTSMETH-
JeCKOT0 APEH8Xa U pacyeTH MPOUUBOAUTENBHOCTM KOMNPECCOPHHEX YyCTSHOBOK.

[JoCKONBKY H8 BEMNAX, OKpYRAOWMX ycaasOw, padoraeT CHOTOME-
THYECKHH ropusoHTaNBHWN ApeHax, Npefo "Bpamaniuil NoABeEM Y pPOBEA
BOAH Bwae 2,0-2,5 M B YCAOBHAX NNOCKOr'o peabedad M OTCYTCTBRA
HAaMopHOrO NWTBHHA PPYHTOEHX BOA, MOXKHO AOCTATOYHO OCOCHOBAHHO
NPUMATE, YT0 SHEWHMY NPUTOR NOALSMENX BOA HE NAOWMSRL yocaged or-
CYTCTEYyET, 4 DBCCUATHBATE NpPOH3POANTEIBHEOCTE ZpOHEXES HA cpabor-
KY MECTHOrO MHYWABTPEUNXOHHOrO MUTAHMA TPYHTOBHX BOA fbvﬂ.

MagcHManEHuM ApeHaxHENd MOAYAR B aTHX NpoexTax yeapel npu=
HAT pPABHNM

Wahax =1,3 x 10732 Joye /i,
Ha aTy BenuuMiy onpejeiseéM napaMeTps ApeHaxa MpH YCAOBHAXI
h;% = 0,2 M/cyT (CyraMAKN, MpPEHMYWOCTBEHHO CpeiuMe)}
H%E = 0,3 w/oyr (CYrauHKM AErKWe M CYNECH ¢ NPOCHOAMM TREGNHX
I'PYHTOB)
m, =20 M, my= 30 M(NPUHAT XYAURK U NOYTH HE BCTpeuabunft=
cn cayuali, KOPZ8 HA 3TMX TIYOHHSX 387erseT BOACYNOP).

Huxe NpUBEAEHY PACUETH CHCTEMATHYECKOr( BEPTRKANSHOTO Ape-
HaX8 B ABYX BADHAHTAX: :

1 - nuueiEye DAAN CKBSAWH C WArOM B pAAy O M ¢ paccTOAHMEM
wexay prpaun L (puc.2, madi.i);

2 - CKBaRMHN, DAdMEHEHHYe MO KBAZpaTHCH ceTee ¢ mwerow O
(pHCc«3, TAaGA.2)e [lpit 2T0M MuesTCA ¥ BMAY, 470 PBCXOAW
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06X OKBAXHN DABHM, 8 DACXOA KaEKOH cxpaxuns &, , pacoranuei
B CHOTOM® TN NEATAHUH , 0 0alaHCy COOTABNAET: ANA PAACE

Qe=WOL ; nnn unxosagmoro pasuemerns w=0" (.= Ww: R=0560.

W

‘. J_I.L..T_ e Al

«2. (Xxema ¥ pacyeTy NUHEHHOMW cMCTEMH CKBAXMH BEDPTHREIL-
g ﬁm 1p&ﬁla :E sacTpoeHsoft Teppuropus (om.Taln.l).

W
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Puc.3. Cxeua X pacyeTy CHMCYEMBTHYECKOr( BEPTHRaABAOID
ApeHaxa H8 38CTPOEHHOW TeppuTOopHM ( CM.Talil.2).
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lIpi 9THX ZAOMyueHMAX S8J84M PENANMCE MO WBBECTHHEM (fopuyrau '
B.M.lecraxosa /7],

PacueTy nokasanu: NpM NUHEHHOM DABMEWEHMM CHBAKMH C LATOM
60=150 M, rayouuo# 20-30 M W padodeM NMOHMXEHWM JDOBHA BOAE B HUX
H3 4-6 M (9T00N MORANYMTE NECHOBAHWE) PACCTOAHME MEBEAY DAAAMU
cocrannfer I72-258 Mj mpH pasMeNeEMN CKBAXMH MO KBAApaTHON CETHE
A TARON me NOHMXEHMM YDPOBHA BOAW War yueutmaeTcs Zo I0S-I96 u;
NACUBAL, MEAHOPUpYeM8A OmHON cnsa:anﬂ#npn AUHelHOoM paaMeUeHN
Wil N0 KBAAPATHOW oBTHE, OKPYTAGHHO cocraBiarer I-4 ra; pacxoj
REXNOW OKBagMHM B 0COMX cayvamx pasen I4-50 u°/cye,

Taruu 00P880M, ANA MEAMOPALMA EHACH 50HH YOAABON NIOUEALY
s cpepsed 50 ra norpedyerca 13-50 CkBagHE C pPacXCHOM BOAH COOT-
BETCTBEHHO paBHuM S0~L4 M°/cy?.

OpueHTkpoBoyHull pacue? apavdTHON yoTaHOBEA.

Norpeduult pacxon woaayxa ( & w°/umm) mus nopwema sajaHHo-
IO HOMMYECTBA BOAN M3 OAHON CxPemWHN oupefeJAETCA N0 {iopMyJe

Q,. - Qg%‘”"
rne - zedur CKBEEMHH, M /MWH;
fl = KROSYPMUWEHT, YIATHUBALUKUE nMOoTepU Bo3AYXA B Tpyos, ' Aag
ANUHHEHX POBAYXORONOR, DOBHHE 2-3;
gt{~ YAensHwl pacXoa quﬂfia P u° 88 1 U oTMEUMEESuCH BONN:
Be = 237 tg RIETTE0
h =~ paccrosnfie OT AUAGMENECKOI'S YpOEHM RO LO4KK
H3NiBE BOAH, M}
- Kl spnudra, papenlf 0,25;
= KOa]DMOHSHT Ha TAyOUHY norpysenuns spanfita,
B Haweu crayvae pasmHmit 3-4,

Kag BHEHO W8 Tadn,ld, oOmuil pacxod Boajys<d UpH odcaysuBanil
CHCTEeMH CHPOEWH B CRHOM nocenxe (I3-50 crpazmi) cocTapiseT
2,7-2,8 M fuisH, Takyo cucTeny (o y4YeTOM HOIMOUKHHEX NOTEpPEL 1
BOSAYXOBORAX) MOLET oloNys=HBETH OAMH NepeisusHOl #alt cTAUMOHAD-
Hult xounpeccop Tume Jd-BHC-6, NH~-I0, OH-2 w0 ap, ¢ nopavel ciaTo- |
ro Boazyxs 6-10 u° /uus,

te




Tatamua 3

Pacye? pacxola BO3Ayxa
npe spangTEof OTHAUKE BOAMH W8 CKBAXMH

'H—J

[, | .4 l

tL a o mﬁﬁ y
w k S B /ey1 ;?g gg E Ha
E, ghat 11 soxi | |7 | Pog E'Egua
. 2 e |
E - E g =
3 i e
= ! | 558 585"
20 6 0,253 3,08 44 2 0,05 . 50 2,8
0,009% |
30/ 8 0,535,5 3,25 _50 2 0,208 13 2,7
0,032%

B aagnouesne HOOOXOAMMO OTMETHTHL, WT0 Npeanarsemuif cmnocol
MENMOpALMK TMOCEAKOB MOUTH MONHOCTHD MCKIANYaET HeoOXOAUMOOTH
paapyueHus M HapyWeHMA CYWECTEBYOHMX COOpYREHME W, K&K NMOKA3&X
ONHT SBMUTH NOATONNEHHWX TeppUTOpMA B Apyrux pallosex, H&ZGNeH
B 2KCOAYATSUMHA NDH DASAHUHEX DEXMUSX NUTEHMA I'DYHTOBEX BOX. [pi-
MEPOM MOXEeT CAy=EMTH SauMTHEM PAX AnMHON oxk010 I0kM, mOCTpOCHHHM
prone nesoro Gepera JlHenpoBCKOro LOAOXpSHEAMWE, COCTOAWMH M3
100 cHBsxMH TaAyOuHOl B cpezHeM no 20 M, W3 KOTOpHX OTKayWBapT BO-
1y apanpTAMH C nopave#d Bo3AyXA oT ofHoft cranuoHapHoli KoMmpececop—
HOM cTAHIMM B B TeucHue 12 JeT obecneyuMBAKNT MEAHOpaTHBHOE Ona-
rononyuMe Teppuropun r.Kauergu-[Henpozckofl, NoATONAEHHON BO-
Roxpernnuce. JIo Moc7poRKM SpARQTHOR YCTEHOBKM 8TH CKBOXMEM
AKCANYAaTUDOBAANCE uan02)JOKTHBHO, TAEK H8K NOBHIEHHOE NECKOBBHHE
NPUBOAMNC K YACTOMN NONOMKe HBCOCORB.

Hanoxenuul cnocol aApenaxa NpPoCT KOHCTPYKTWUBHO, HANekeH B
padoTe M B pAje CiyyaeB MoxeT OuTh 2leKTHBHEE CHCTeMATHYECKOI'o
IOLNIOHTANENOPD '

Aureparypa
1. Bectar e B.il. lleTognuecKkue yHa3aHWA No pacyeTad apeHaxa B
CJL. .L7HX cMcTewaX, M., BCETVHIEO, 1966.
87



2, Mavepusnu Ynpapienus S8MMTHNX COODYXSRMM HE KaXOBCKOM BOXO-
xpanpnunes 1962-1966, Hukonoas,

3. MeTepusay MOCABAOBEHMUN WHCTWTYTE "CpeassrunpOBOAXAONOE" M
M’ ¥80OP K npoexTsuM opoweHWs sewerxs lonomHoH crenu
(4959-1972), Texapxup wHCTMTy?8 "CpejsarunpoBOAXaonok".
TamKen?.

YIK 631.4:626.8
H.M.Hanoxsan, n:sﬁamnnagaya,
c .
(CRHMIBAY ©
0 COCTABNEHI KAPT ®PARUAOHHOI'O COCTABA

BOAOBMEMADEMX TOPOA AAA TOAEOPA @UWHTPOBMX OBCKTIOR
CHBANHH BEPTHKAJIEHOTO APEHAKA

>

lpi NPOOKTHPOBAHME Il CTPOMTENECTBE APEHARa HE OOBAWBAEMHX
sOMISX OfMMM M3 BanOonese BAEHWX BONpOCOB ABARETCH Moatop fmarT-
poBNX oOoWmox Apes. MoaGop OOCHNOK AR CHBAKHH BEPTUKBARHOTNO
ApeHaxa NpOMSBOAMTOR No GpesnMoHHOMY cocTEBY # CYPHOSHOHHOH
yoTORGMBOOTH BOAOGHOCHNX TOPHBOHTOB.

He 0OHOBAHWA MEBTEPWAJNOE THAPOIAONOrHYECRMX HCCHeznoBaHNH
B8 TODPDPHTOPHM COBX030B M KOIX030B I ouepell OpoueHHA W OCBOGHMA
3eMeNEs KapwnHOKOW oFenM 8BTOpOM NEHKOH CTATHN NpOBGNEHA npopa-
GorTka no oGoOMeHMN COCTAROR BEINNDMANEHMX W HEOTe@HOBHX BOROHOCHHI
Ne0KOB, BOKDHTHX BHpaCoTmaumu rayOusofl 50-400 M v wowHOCTHK Oonce
5 Ms

Mo $PAKLMOHEOMY COCTSBY HAMM BIEJEGHN TDM YCTOBHNe Ipynns
neckoB: A - IPABENUCTHE W KpynHO3epiucTHe, 2 - CPEJHesepHHCTHE,
3 = MBAKOSGPHMCTHE =~ CO CHAGAYDMMM DESMESDONM M MPOUBHTHEM COAGP-
x8HMeM wacTHy (Tadn.l).

B peayasTare npopaloTkR cocTaBneHs xaprTa (pAKUMOHHOrO
0OCTABA BOAOBMENSDUMX moOpoA HA semanx I cuepeaw opouenus Hap-
mHHOKOH cTenu (puc.d).

PacyeT cocTaBA QUABTPOBHX OOCHIOK CHBAZMH BEPTHKEABHOIO
APGHEXS AR BHASJEBHHHX 30H NPOMGBOANICH MO METOALMKE, W3NOXeHHoR
B YK83SHWAX MO NPOSKTHPOBAHWE OpPOCHTENBHNX cueTem [1/.




"] Harnysumy go 2Bm m> 5.
1) Ha eoymweny 25-50m

(] nogonocworo roousowTa wet

Dgwomen yensi COCTAE OBCHINOK

Ponl Lo=0-8; fos10-18; R 35 Qe 710 fum 29020
Ponfl Towil le=0108 feoe0B-18; fan 1208 Ao
cwe MOCREZOBBMWE we NMDOBSIERNNCH e
3  Howep cosxosE

Puc.I. KapTa (pPBKIMOHHOrO COCTABE BOAOBMEWEDUMX MOPOX Ha
2emnax 1 odyepean opoueHuA HapaMHCKOH CTENM.
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TaGnuna I
PpPAEOEOHAHE COCTAR BOZOHOCHHX NECKOB

Paswep gpakmuit (mm) ! l‘.lulu He
Tpyat -8
A i el
| 201 1 1-0,25 l 0,25-0,1
paseamcrne ¥ KpynHozepaMcTNe 20-I5 75-60 255
CpeaneaepHAC THE 95-85 I5-5
Meaxo3epHHCTHE 60=70 50-30

MEHRMBNEHO AONyOoTHMEH pasMep GpaxnuE OOCCHIEM 3:?

rae o' - KOBPMHEHT yMEHHEEEMS BOXONPORMNAGMOCTH OGOMIKE IpH

padote CEBAXNEN;

O = ONTHMAXEHO® OTHONOHM® MOEAY KOSHPMUMOETOM HEALTDEINN
OOCHOEN B KOosJfRuMeHTOM JMNLTPANNM IDYHTA;

K, = moajpuument guubrpanmu rpysra, u/cyr;

m = NOpoBHOCYs OOCHNKM (mo Tadamme);

a = NocTOAHHEAA BOIHYRHA, papHas 342;

e EOBQ)ANNEHT HEOAHOPOAHOCTR OOCHNEW, ? = 2-10.

PacueTHN#l MAKCHMBNEHO AOMYCTHMHN pasMep HPaKUEE OOCHMIKE
D™ onpemenen mo sspaxeun
.Bm“ ﬂ#
T go23 Ja’ - %
D, - pacuerTHNR AMEMETD MOp uETEpMANA OOCHNKH, CM (OmpeAeNAeTCH
M0 BCHOMOra&TeNBHHM TACHMNAM).

~n max
llo noxyvemnum smavemmau L, u I,,  uaxopurcs I, ana
HO0yHPO3HOBROTO T'pyHTE

¥ R ,; .
mren ?.t E_f
rae X= 14,26 1{9,?. n i
lipn HaBeécTHOM ﬂmf,, BHUMCHAETCA (pBKOMOEHER cocTea® Hecyd-

fo3MOHHOTD PPHHTE
Dmin | 1+(0,1P:)" G
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rgze A = mponesTEOe COREPEAHHE B FPyHTe ApeHSKHON OOCHNKA HaCTHN
N0 Becy, MMEDWX AMEMOTP, MeHsmMi @

pe aapasHux sHaveHusx P; = 40 ..., 50 ..., 400 onpepennpT-
Cfi GOOTBETCTBYDUMO BeNHYMHM Jl;, N0 KOTOpHM CTPOATCA pACUGTHHE
KpUBNe (QPAKIHOHHOrO COOTEBA HEOyJPoaHOHHOI'O TpPyHTE ApEHAKHOMU
o0CWNKA, Onpeennnl4e BOPXHMH W HUMHUW nMpejeny NPUIOAHOCTH Ma-
Tepuand a8 0OCHIKH,

NoxGop GUARTpOBHX OOCHINOK ANA CYPPOBMOHHHWX IPYHTOE NPOMSEO-
ARNCHA MO COCTEBY SANOAHWTEAR MPH MeRCHOHHOM HOBPHIUEHTE

f-u"-ﬁﬁ
rae dpp=~dg'” (a4 - AmaMerp cBOAOOCPABYORUX HACTHI) .
; Jlanee pacueT BHNOAHANCA TAK ¥e, KAK W AAN HeCYPHO2MOBHHX
TPYHTOB,

Mp HeOoAHOPORHOM B pBAapese GEPOEHNH BOAOHOCHOIrO IOpUsOHTE
coctaB rpesufEoff ofcunkm noxOupeedos M8 JOnOBHA JuabTparuoHHOR
yoTOWYMBOOTH HEWOONES MOAROSePHMCTOrC CHOA.

Pesyns?aTu pacueToR JPaKNMOHHGrO oQCcTaBé OOCHIOOK Auf I'paBe-—

AUCTHX M KPYNHOBEPHEOTHXK, CPEAHE~ W HpYNHOSGDHMCTHX, MEIKO— W
TOHKO3E PHHCTHX NECKOB CBHAGHH B TalN.2.

TaGauna 2
PacyeTHHR QpaKumORMEN cOCTEB TPABMRHHX OGCHMNOR
ANf CKBAXMH BEDTHUKENBHOIO NPEHARS

I 2 | TpyH?®
llapaneTpu nam, |rpeaBenucTHe | Ae- n | menxo- M
JH Kpynuo- Egnnn- TOHKOB88 PHHC =
lcrua BEDHHCTHE | THE MECKH
na KH nec kM l
4 2 i 3 | & 5
['pyur HecybhhosnoHHke CyddoanoHHS
ds, MM 0,5 0,25 0,15
._31 20 15 91,6
T L
K M/cyr 20 12-15 8-10



1 LA e R,

OCcumsa |

/i ~ MOpACTOCTE 0,32 032 ~
ety uy 4y2 2,0 0,1
Dy y 44 2,7 0,18
Dmin " 2,6 12 0406
D iasin L 2,8 I,4 (0,1
b ¢ 3,1 £, 0,08
oo " 3,24 2,2 0,15
b7 ) Agh " 21,9 8,1 0,4
U™ . 22,0 10,0 0,7
) Fiach " 57,0 18,5 0,8
Dgp™* n 60,0 22,5 1,5
oLt " o1, 7 27,0 X2

ey m 96,2 32 2,0

Bonpoow nopdopa $RALTPOBEX OOCHIOK 74 CHUBARME BODTHRSTBHO-
I'0 npeHaza B TeYeHMe pAja NMeT paspalaTHRAAMCL TAKER WIHCTUTyTa-
MB "CpezasrmnpoBogxnonok™ u CAHUPR .

B meronuxe CAHMMPH /27 Ans rpoeeimcTwx, cpefne~ H MEJKO-
SOPHHCTHX OOCKOS3 NPHBOAWTCH NpeZCcAbHOE cozepusune dpakiauid rpa-
pRiBOR ofcunkm (nmpn Tonmmee ee 250-300 Mm). B npopaCorTeex wu-
craTyra "Cpegasrunpopopxionok"™ (H.H.KanokHss), Ha8 OcHoBaHMM
c000meHMA HATYPHWX HCCTeZOBEHWI CHBAXMH W nmondopa ¢MILTPOR HA
NOAGNAX, TAKEE BHABAEHH OGHECTH NDHUMEHeHWA ofCWNOK A7A rpabBe-
JRCTHX, CpefEe~ H MENKCTBDHHCTHX NMECKOB,.

Ha puc.2 npuMBefies pacueTnue oOnacTw, npeanoxesiue BUOTEMoM,
CAHMHFY » CpezaarnwnpoBof nONKCM.,

~ Pacyer oOcwnKR No pexomenaniuaM 2VOTEMa npoussegen npm Mag-
CHMBNMBEHOM KOBPQMUHEHTE HECAHOPOZHOCTIW OOCHOKY U= 10, T.6. HE
MBHCBMBIBHO nOnycTHyHW npefen, TAR K8K DPOKOMEHAYEMHS DA3MEDH
e = 2~10. Ecam ofcunxa paccauryBasTCs Npu e = -5y TO 00-

1
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N8CcTH ee ONpEMEHOHUA NPACAU3WTes K pewenMAM CpefasrinpoBOAXIONKA
A CAHUW A, : L
Ha uocnemyeMuX yuacTRax KapmMECKO# cTEemd rpaBeiHCTHE MNECKH
HMEDT ZHAYNTANBHYD NIONWANE PAacNpOCTPSHEHHA M MPOCAGRMBADTCH B
pa3pesax BMECTe C KpynHO~ H cpefjHesepHHCTHMH mecxamu (paiice I).
Jns aroro paffoHa pexoMeHAYyeTCH sepHoBoM cocTaP OOCHIOR, paccul-
TAHHHX ZIE cpefHe~ H RpYNHOSEDHMCTHX NecKoB (cM.puc,2), ¢ napa-
METpSMR: P, m2-8§ Nyo= X,0-1,8§ Mgp=3-5§ Mgy=7-10; Ry oo=10-20.

Mopdop OGCHNOR AXA MEAKO2EDHMCTHX CYPHO3MOHHNX MECKOR Kpail-
He cloxeH. PerousEzanuu CAHWAPH u CpeaaarHMnpoBOAXNONKE ABHH,

B OCEOBHOM, Al MeNKoSEpHMOTHX HecyddosMoHHwX meckos. BUOTEM zns
cydfoamoHENX NECKOB NpeAASraeT METOAWKY pacueTa N0 COCTABY 38~
NONHMTENA I'pyETA; gUaAbTpoBoil C~cWnkoff AnA 3TODE. rpyHTA AOANEH
CIYEHTE KpyNHO~ M cpeAHe38pHMCTHH Necok (CM.pHC.2).

Ha HMccneAyeMuX yuscTxax HapmdHCEOM cTenM TOHKOSepDHHCTHE
NecKH BCTpPeqyBNTCA NpPOCAOAMH B paspese BMeCTe CO Cpejiie- H KpynHo-
3epHHCTHMA necraum (pafiod [1), noaToMy GHUAETPOBON COCTAB Ol HIKH
B O0OIACTH MX pAacNpPOCTPAHEHMA DEKOMGHAYETCHA NPHMEHATE C HOajpju-
QHeHTOM HeopHOpomHOCTH, pasHuM 40, [lapamerps sepHOoBOTO COCTABA
guneTpa OyAy?T cHEAYyDEMS : !IDlﬂfl'ﬂrEI lﬁﬂ.uiﬂ_{is; nﬂﬂ.zlz-alz;

[peanaraesMas MeTOAHEA COCTABJSHMA KapT I'pDAHYIOMETDPHRUYBCKOIrO

cOCTABA BOAOBMONANEMX MOpoA J8eT BOSMOKHOCTH NPOGKTHHM OpraHMAa-
HMAM BHODATH M DeHOMEHNOBE&TH AAA BECOAyaTAUMH IpaBuiiHHE K&pHEpH
¢ PPaRNUOBHEM COCTEBOM, ONMBKMM K pPACYETHOMY .

Inreparypa

I. MHCTDYROMS DO MpPOEKTHPOBAHMD OPOCHTENBHHX CHCTOM. 9.7,
BCH-TI-8-74, M.,I975.

2. fikyoos X.M., Xoxzaer C.C., AOupoB A.A. MeToXMEAa pacueTd CKBA-
XWME BEDPTHKATBHOIO JPEHAXA C ONTHMAIBHHMM NApaMeTpaMi BOAO-
npueMsofl yacTn. - MEdopManmoHHEK AACTOE K 33-77 (LBHTH).

3. OTueTH 0 I'MAPOreONOrMYGCHHX MCCIEZOB3IHMAX COBX0308 M -I-31
I oyepeaAm opomeHHA M OCBOEEHA 3€Melb KapuRHCKOH cTeni.
Apxr= WHCTHTYTa "CpeaasrunpcrBojxnonoxk". Tawmgent.,

94




JAK 63I.6:624.13

B.K.XKywanoB, rz.,reonor oGnexTa
A.A.llyray4, HAY.0TpAAS
"~ (CpemasrunpOBOAXAONOK)

OCOBEHHOCTH OHILTPALMOHHHX CBOHCTB NECCOB
MACCHBA 11 OYEPEZW OPOHEHWA HAPWWHCKOM CTEMH

PaccuaTpuBaeMas TeppUTOPHA DECIHONOXEHS B CEBEDPO-BOCTOUHOM
qacTH nuouazu [I ovepexu OpomweHWA M OCBOGHMA 3eMenr HapumHckoi
crend, B reomopfonoruyeckod OTHOWEHUN OHA NpeACTABAAET coGoli
NPONDBHMANIEHYW DaBHUHY, XapakTepHOW OCOGEHHOCTHN KOTOPOM ABIAELT-
CA PBCWIEHEHHOCTH = HANMUME KONMHOOGDAIHHX nosuxennit, Boxopaa-
ACGHOB M INONOTHX CHKAOHOB, B JNMTONOI'MYECKOM CTPOESHHM €e AO pasBe-
AGHHOH TAYOMHE NPHHMMENT YYaCTHE YETBEPTHYHEE W HOOTEHOBHE OT=
NoxeHns. YeTBepTHYHHE OTAONOHUA NPEACTABNEBH IECCOBHME IpyHTaMM
MomEOCTEN I5-40 M M NHAEBATHMHM CYIrIMHEEMH, TEEDOHMH, MAKpONO-
PUCTHMA, 387ETENUUMM B MHTEDBENAX TAYOHE 0T I5-40 Ao 420 w, mon-
HOCTED A0 B0 M. HeorenoBwe OTNOXEHWA BCKpPHTH HA TayouHe 30-120 u;
NpeAcTaBieHl BNeBPONMTEME: M TIMHAMM, CDefM KOTOPHX BCTpPEYEDTOR
MA8cTH necYyaHmkos,

HanuyWe HE MBCCUBE DEBNMYHHX TeHETHYECKMX THICB JeCCOBLX
IPYHTOB M BOSBMOEHOCTE MX YONOTHEHHA B MpOOecce OpPONEHHA MECOH-
Ba, YTO NMOBNEYeT H3MPHEHHe WX (WABRTDEANHOEHEX CEOlicTE, BHIBAIM
HeOOXOMMOCTE B MNpoHecce RccnefoBaHult AnR oOGOCEHOBGHHA TEXHH=-
HECKOT'0 NMpPOEKTA MEJIMODAE THEHHX MEepONpHATHH NpOBECTH THmATENLHOE
Uayuenue QUABTPANMOHHHX CBOMCTE NECCOBWX I'DYHTOR B SABHCRMOCTH
0T MpHYPOYEHBOCTH #X K OnpefielieHHEM THMAM pelnefi8 W CTENeHH
YONOTHEHWA B PEBYAERTATE ANMTEALHON 3aMOUKHE,

Onu? opomeHMs M OCBOGEMA HOBHX seMexs I'onogsolt, Jamssep-
auHckolt, Cypxan-llepacagcioll W I ouspeam Kapumsckod cremeff moka-
881 pesK0® CHHXOHME BOAONDOHMLAEMOCTH NECCOB B PESyiLTETE OpO-
meHMA. N03TOMy CHCTeME8THYECKHN ApeHax, MOACYATAHHHN MO NapaMe -
PaM, NMONyYeHHHWM MPH MNONEEHX ONHTAX A0 OpONEHMR TEpPpMTOpHE, vaCc-
TO H@ B COCTOAHME OOBCHEYMTH HODMY OCyUEEMSA,

B cBeTEé CKBBEHHOTO OUEHKA (UALTPANHOHHWX CBOMCTE NECCOS,
NPUYPOUEHHEX K ONpeAeneHHHM THOAM penkeda, W NPOrHO3MPOBAHME
A3MEeHeHNs 3aTHX cBOHCTE B lponerT™ oponeHWA HueDT BAXHOS MpAKTH-

25



HYECKOE 3HaYeHMe.

llo TpatynoMeTpHYeCKOMY cocTasy neCCOBHe T'PYHTH HOHHOH yac-
TH caeB, CRIOHOB W BOAODA3AEN0OB HE pasiuvanTCHi. Bce OHM OTHOCHT-
CA K NINNCBATHM TANSNHM CYNECAM M MEeIrKMM CYTAMHKEM, CPEAM KOTO-
PRX BCTPEYARTCA MDOCAON AETKHMX cymecell W CpeHMX CYrAMAKOB, Cpef-
HEe conepEAHW® NecHanuX jpakuMil B cocTaBe PACOMATDHBAEMHX NECCOR
12F, nenepstTHX - 787 M ramemcTex - 10 %. c "

lpn mCcaeAOBPEHMAX CHNN NPHMEHEHH OOHYHHE METOAN onpeAeieHnA
Koagguunenta @uarTpannn - HAAMBN BOAH B wypdw no HecrepoBy M Amm-
TENbHOe BaMAYWBAHMEe JIECCOE B KOTAUBAHE B TEUEHHE WECTH MECHIESB.

Hanusw Bozw B 20 ONNTHHX WYPHOE, BSLaHHHX MO CTBODAM paAR-
HOMEPHO HA NJOWSAN - 4Yepe3 HemANe 2 M, NPOBOMMAMCE KAK HA BOXO-
paspensx, TAK M HE CHIOHEX W B WHMEEX JOI'OB. 4

OnpoGopatine I'pPYHTOB H8 BOAOPA3AENEX NPOBENSHO A0 IAYCUHH
20 M. DTHMM ONNTAMM YCTAHOBNGHO 33KOHOMEpHOE WAMEHEeHHe ¢ ray-
OMHOW nAOTHOCTH M Koad{uuMeHTa PUrbTpAaUMM, YTO XBpaKTepHO ANA
neccoBHX ToOAm rpyHToB [f17.

KpoMe TOTO, KpMBHE WaMEHeHMA OOREMHON MAUTHOCTH CHeNeTa
IPYHTOE M ROS(OUUMEHTE PUABTPAUMM ¢ TAYOMHOW, NpPUBEAEHHHE HA
puc.i, CEMAETENHCTEYDT O HANWYMM BIAMMOCBASN MEXAY BOAONpOHMIae-

HosduuueHt dunbTpauud, M/ l13:31
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MOCTBD M [(MOTHOCTER rpyuros, Ipu ssavenuax O > 1,5 '.rfu“ BEAdTHE~
H8 KOB)puuMerTs JuanTpaumm cocrapaser 0,03 w/cyr, ® HHTEpBANE
(muanasuiis) d = 1,40~1,50 1/u® = or 0,1 7m0 0,3 u/cyT n B M~
TapBAIe d = 1,3541,40 /u® - o 0,5 ao 0,6 /ey, T.0. B
NocNeAHEM CHyYae yMEHBUEHM® OOBpeMHOM NAOTHOCTH CKeJeTa HA
0,05 T{HE NPHBOAMT K YBEeAWYEHMD KoadduuuecHTa QUAERTPEUMM B ABa
pasa .

Peayn~TeTH ONUTOB MOKA38AH, YT0 M0 (WILTPaIIMOBHEHM CBONCT-
BAM JECCOBHE IpPYyHTH CKAOHOB MANO OTNMYSLTCH OT I'PYHTOB, CHATED-
HHX BOJOpES3NeNEHHEe 980TM, M BHNEONHCAHHSH S4KOHOMEPHOGCTL XapaK=

TEPHA W ANA THE PPYHTOR (pHc.2).
"'ﬁna%mm«&?r mu)nmauuu. /oyt
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Puc,2, SB8BHCHMOCTS KOoDYUUMEHTE QUALRTPALMM OT TAYOHEN ONPOGO=
BAHWA TPYATOB ZHA KpynuuX A0roB (X), CKNOHOER KpynHEHX
aoros (2) u somopaszence (3).

lleccOBUe TPYHTH B AHMWUEX KPYNHEX CASE XBPEKTEPUBYDTCH MO~
BHWeHHON NAOTHOCTED ¢ OOBEMHON NACTHOCTED CHENETA B CpOAHEM
1,60 Tfua M OYeHE HH3KOR BojOnMpoRMUAeMOoCcThE, WOKNPLYeHH® CocTARE~
1AeT BEDXHAA METPOBE8H TONWA, INe HaueHeHnHe xoadpuynesrTa GHuae-
Tpanak 0,2-0,3 M/cyT J0YyCAORARHO HANMMYMEM XOAQE 3BMABDOGN M
lycTor, 00pa3soBAHHWX KOpHeBoOl chncTeMoll pacTenui, Huze xoagdes

o L)
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[ReHT QUALTpalMA WaueHAeTcH oT 0,2 Ao 0,4 M/cyTr, yMEHBEARCEH C
rIyORE0H, YTO ABIAETCA pPEIYNLTATOM YNAOTHEHMA . TpDYHTOB BCASACTEMHe
HEPUABTDALMA BOAH 88 OYET ceneBuX norToxkoR [2/. B soHe Ranmansp-
HOT'O NOZHATMA I'DYHTIOBNX BOA BONHYMHA Kos{pAuMeHTa (QHABTpaIHM
He MeHABTCA ¢ rayduHol w B cpeavesm cocrasnrer 0,07 Mmfeyr. Huamam
BOZONPOBOAMMOCTE NIECCORMX I'DYHTOR B AHMNAX RPYNHNX caem Tpely-
eT oco0oro NHOAXONA& NDE NPOSRTMPOBAHMKM ApeHARXE HE pACCMBTpHBAES-
MOM MBOCHBE OpONBHHA

Kpowe aTorc, npM oGOCHOBGHMM ApeHAEHNX MeponpHATHE, KAk Oh-
N0 Y8 CKHA38HO, BARHOS NpaiTHYECKOE sHAYeHHe MMEeeT NpOrHOSHpO~
BARN® MSMEHEeHMA BOMONPOHMUAGMOCTH NECCOB HE BOAODPBBAGNAX M CKAO-
HEX B pesayabTaTe OPOWEHAA NPOSHTHPYEMOrD MACCHBE, YTO BOSMOXHO
NyTeM ANMTENBHOIO 38ME8UMBANUA NGCCOB B ONHTHHX, KOTNOBAHAX,

C sToff yensw HA BOAOPEBUENLHHX YBCTAX MACCHBE, T OEMAa—
OTCA MARCHMAABHAA Npocajxad M yNAOTHeHMe, OwWIO NPOBEAGHO ONNTHOS
38MaUMBAHHe TIDYHTOB B KOTAOBAHAX paswepou Ao 300 u“ (I5x20),
B nponecce saMauMBanMA BeaAWCE: HACNKASHHA B8 MeMEHEHMeM pacxopa
nojaBaeMoll BOAN, YTO NOBBOAWAO OYAHTE 00 yMeHBWEHHW BOXONPOHM-
NaeMOCTH No Meps NpoMayMBAHWA. B HAYAJRHWN nNepHoj SaMAYNBAHHA
(nepsye NATE CYTOK) BeNWYMHE QMALTPBLHOHNOrD DACXKOAE X8pAKTE-
pa3yeT BOnONpOHMUaeMoctTh Bepxnel tonmm xeccos (Ao 5,0 m), rae
KOajuuUNeHT GuakTpanumM pased O,5-1,0 m/oyr. Jllanee, no mepe npo-
HHEHOBEHUA GUABTPAUMOHHNX BOX B Oonee NAOTHHE HHUXeXeRaWMe TOAMM
H c yBeanueHMeM oOnemtioff NMAOTHOCTH TPYHTOB B peayasTare Nnpocal-
RH, yMeHBMANCA GMABTpANMOHAHN pacXcrn M, ONENORATENBHO, KOpdn-
HeHT QUIBTPSLHH NeccoB, HAa nepuoa HOAHOrO NMpPOMaAUYNBEHMA 30HM
appaund (uepes 60 cyror) BenanunHa gosfdHUMeHTaE (HARTDPANMM COC-—
TaBasaa 0,32 m/cyT?, a K MOMeHTY saBepueHns onure (uepes AB3 cy-
TOK) - 0,16 M/cyr (puc.3).

Takxus o6Gpa30M, BOAONPOHMIALMOCTE JECCOB B NpoNecce 3aMa-
JHBAHWA B TeyeHWe wWeCcTH MecAleR YMeHRmANACk: B 2-3 pasa,

Ha pMc.3 4WeTKO HAGA'I3@TCH (3PANIENEHOCTS KPHBHX H3MeHe-
HUA KODPPMUMEHTa QHUIBTPAUMK W MHTEHCMBHOCTH NMPOUECCA NPOCAZAKY,
YTO CBMASTENBCTBYET O HAAWYNMKM NPAMOI 33RUCUMOCTH BOZONPOHWIE =
EMOCTH OT cTenesi yiNOTHEHWA 3AMAuUMBASMHX PPYHTOB M, CASNORATENE-
HU, OT M3MEHEHHA RoAWYMHHE 00HEMEON MIOTHOCTH CHENETa TDYHTOR.

QCoCmense AuiHuX MAOICUMC TCHHHX NOAEBHX OMHTOB, NpOBEHeH-

HHX H8 IJI"MAEW pac ' OCTPAHEHMH .i¢CCOB, B8N0 BO3MOMHOCTE LpOCHc-
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Puc.3. BIBMCHMOCTH WAMEHEHWA Koaffuuuesra guaprpanmu (1) B

BeIMYMHE OpoCAmKM (2) OT BpEMEHM.

00BEMHON MAOTHOCTH I'PYETOB (pHC.4), MOBBONANEYD ONEHMBSTH BEXd-
YREY KoapiMuMeHTa GUABTPALMM NOCCOB MO BeAMYHEHE MX OOHeMHOM
NAOTHOCTH, KOTOPAR ONpPeAeNAGTCA MPOCTHMW CHOCOCAMA B MONOBHX
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OEkeMHAER NNOTHOCTL CHENETE MYHTOR, T/m?
Puc. 4, S8BMCUAMOCTE KO3)GHALMEHTS DUABTpuuRMd OT oGseMiolf naoT-

HOCTH CKeJeTa 7.yuToB ( @ =~ OAWHOMHES ONMpERCCHHH,
@ - HHOTOKPATHHE ONpeieleHns).
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Ha oCHOBAHMM BPHNEHSICEEHHOIO MOXHO CHEMATH CASAYDUME BHBO-
i H
/) NAOTHOCTE NECCOB HA BOAOPABAGNSX M CRAOCHAX ¢ TAYOHHOMN

JReNMIMBASTCA, 8 BOAONPOHMIAEMOCTH OHMNAETCA}
2) AeccopNe I'PyATH B NOTAX MMODT NOBHNGHHYY NAOTHOCTE M

HNBKYD PORONPOHHMLBAMOCTL, MBMAHEHHE® KOTOPHX ¢ I'"yOMHEOHR HeaHB-
YRTENEHO;

3) npu ANMTENBHOM SAMAYMBEKMM BONONPOHMNAEMOCTH NECCOB HA
Bojopasxenax cHmxaeTcs B 2-3 paBaj

4) oymecTBY2IT NPAMAR BABMCHMOCTS MEXAY CHMXEHHOM BOZONPO-
HMIIABMOCTH B CHODOCTRD DPOCAZKR NOCCOP B NpONECCE MX BAMAYHBA-
HEA} :
S) oyme ipyeT npAMan S8BHOEMOCTS MexAy KosdfMuHeHTOM JPMIBL-
TPENAR B OOReMHOM NAOTHOOTED CRANETE AECCOBHX HTOB A0 I,Eﬂ!fu?
Jiua rpyuroB ¢ oOwemHoOM naoTHOOTHEM COonee I,50 T/M” TaRBA BARKOHO-
MEpHOCTH: BHDAXOHA MeHES WETEO.

Ilerepatrypa

i, Boupapug I'eK., Topuasyyx M.A., Cuporkan B.I'. BaxonomepHooTE
NpOCTPAHCTECHHON MSMEHUMBOCTH N60COBWX nopom. M., "Heapa",

1976.

2. Muceuxo M.0l. CocTa® M (HBMKO-MEXAHWUBCKME CBOWCTBE IPYHTOH.
M., "Hempa", 1972.

3, Mmponenko B.A., llecraxos B.M, OciuBH THAPOTEOMEXBHUKA. My |
"Heaps", 197.
YIK 553624 .13

H.KpyrnoB, Kau}.reod.-MMHepal.BEBYR
ReR VNGRS zonenr (Tawli) ’ e

YCKOPEHHH! METOA ITPOTHOBA MPOCAZIOK
JE OBHK [L .7

Onpeneneine psauepus [NPOCAAOK JecCoBHX IIODPOR NpH NMPOBKTH=
pPOPAHMH OPOCMTENERHX CICTEM, KBHANOB i [S3NHYEHX COOpyNeRMA
H8 HMX W Ha Teppnwhpnm DpOMBEMOTN MUCCEDE UMEeT COnbimoe NNpaKTH -
YecK0o6 SHaueHMe ANR BuNCopd 8 MRL LAZOYHEX MEPONDHATHR N opra-
HHBAUMN NpJrecca MpoMsBoacT=s paduT,

TOIHOCTE BCAXMX IMpOrHO308, OCHODAHEWX HA pacyeTsX, 38BM-
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CHT NPexA6 BCero 0T AOCTORADHOOTH WHPODMEIMM 00 MOXONHHX NOKE=
BATONIAX, WONONBBYeOMHX ANA BTHX nexeit. [locnexnAA ANA DeNeHHA pac-—
CMETDUBAEMOr'0 BOMPOCE MOAYYASTCA NYTEOM MCIHTAHMA OXMMEEMOOTH
A8CCOBHX MOPOA B OROMETDAX M MOTOAOM B8MAMMDEHKA I1pPOCEAOVHEX
IPDYHTOE B ONHTHHX KOTAOBEHEX, TPAANGAX W Zexe HA SHAYMTOABHHX
N0 paaMepaM ONOUAZKEX. _

OnuTHoe sauavuBaHMe, N0 MHEHUD MHOIMX MCCAejoRaTenell, ABAF-
eTcA HANOONOE HAZAGKHHM MOTOAOM OMPe76NeHHA NPOOBAOYHOOTH M
NpOrHOBE pABMEPCE NpPOCBNOK, "HHCTDYRLME MO NPOERTHPOBEHUD OpO-
CHTSABHEX CHOTEM HA MPOCAXOWHWX PpyHrax BOH~N-23-75" Mumsopxo-
sa COCP /I/ npexycuMa?puBas? [NpOBEAGHW® TAKMX onuToR HA I-2 yyace-
kax Ha 1000 ra opomaemoll Teppuropun. Ho waxaMi onwr o0XQAME~
CA B HECROMABEO AGCATHOP THCAY pyOnelf, XoTA OH N0 pPAAY NpHIHE
(saBMOAMMX M He BEBMCHUAX OT MomonHMTeneH) He Boerza aaeT Ha-
A8xHHe pPESYNLTATH, 4TO NPUBOAMT K HeBEpDHHM BNBOJ&M, 8 HHOT'ZAE
18X6 ¥ K BPEAHNM HEMPABNGHMAM B HAJKO O NMPOCAAKEX B NOCCOBHX MO-
ponax,

[Ipocazoys0CTs AECCOBHX MOPOX YCTAHABAMBAETOH COBOKYMHOOTED
XapaxTepuaywux ee npuadaxoB., Ho ocHoBRHOM HavecTReHMHOW M HOMU=-
YecTBeHHOR XapaKTepHCTHKOR MpOCAACYHOCTH ABAABTCA NAOTHOCTH
CIOEEHWA MOPOX B 8CTECTBOHHOM SEBAETEHMM, MSMEpPReMAd Beauyusof
o0neMHON M8CCH CKeneTa T'DYETE, NMOPHCTOCTED WAM HOSGHHUIWeHTOM
NOpPHCTOCTH MOPOAH .

[[pr onpexnenenud NpOCEZOYHOCTL 7ECCOP BBTOPH DPAAA WOCNERO~
saEull /A7-/B] ocHOBEBEAWCE TOABKO H8 MOKASATENAX COCTOAHMA NAOT-
HOCTH MOPOR M He YYMTWESAM TAYOMHH HX sajerdkud, 8 OAejOBaTedb-
HO ¥ HBNpAXeHAE, PaSEMBADMMXCR B NpocazouHol ToAWe NpH 66 BaMA~
YHBaHHM . TaKOM moiixol nA8ET OTBAEYEHHOS NOHATHE O NPOCEAONEHOSTH
n8CCOB,

Bexuuuna oOpemEOll MBCON CKeaeTa Necca, KaK MSBECTHQ, O DAY=
OuHO#f BOSpacTAET, & MOPHOTOCTE M KOAGIMOUeHT MOPHOTOCTH JMEHE-
maWTCF B TOM e HanpasneHMM., laMeHEeHWF DTH MOZYHHAWTCA [paABH-
N1y Nuib. HO eClM paccMETDHBATE MX MO S5~-MeTPOBHM METEpBAlNaM, 70
Cpertee sHA4YeHWe NokasaTenelff mospacTaeT (MAM yMEHEHAETCH) pAB-
HOMEDHO, NOYTH No npAMol auHum (Tadn.i, puc.I); ans 30-uerpo-
BOil Toauww necca pasHuX paloxoR YsCCP u TazzCCP opsoro u Toro
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Ij BO3pacTa, COOTEETCTEYWDHEI'O TAMKEHTCHOMY LHUKAY OCAZHKOHAKOI-

. NleHMS, uﬁaauﬂan yacca ckexeTa IpYETA BO3DACTAET B CPeJiHeM Ha

0,03 !fu H& KAXAHE 5 M.

Tadnuga 4

(O0peMH8A M8CCA CKeXeTa JA6CCOBHX MOpOA MO 5-ueTPOBHM
kateppenan (T/u°)

e e e R e

d-ﬂali i Tin~ -ﬂﬂlﬂ ann-’- [lepenanuas Cpen-

Boma EKGHTOKHR RaHan nnaup:n!ln- CTens FEB- Hee
- -~ BUHE
a8 T 9z onut jonsr {onur-|maxra
Romope 2 |uwit
KOTHOY
1| BEH

I 1,33 1,34 1,32 1,35 2,35 LI,35 1,57 1,5
2 £,40 I,39 1,35 1,38 1,3 I.,40 I,32 1,40
3 1,45 I,41 I,40 I,40 I, 43 1I,35 11,35 [,40
i I,42 - 1,42 1,38 I,50 I, I,36 1,38 1Z,A3
5 I,47 1,46 I,45 .53 1,55 1,43  I,47 1,48
6 1,47 1,47 r,53 ¥.53 I.49 §I.50. %.,57 %.,52

[pocaska N6CC8 Npd saMayWBEHEM npejcTaBifeT cololf mpouecc
CAMOYOMOTHOHHA MOPOAH Nox AelicTBMeM oo0CTBEHHON MBCCH WMIM Mac-
OW PPyETA M COOpYEeHWA, HaueHeHHUs NAOTHOCTH MOPOAH NMpPOMCXOAAT
P COOTEETCTEHH C DA3BMBANEMMHMCH P Hell HaNpAXOHMAMH HA DA3HHEX
ray0MHex, XoTA MpDABMNO NEAH B HaMeHeHWW mMokasaTenelfl NMIAOTHOCTH
COXpaHAeTcH, Ho B Oomee criaxeHHolf jopue., CpezEne 3HAYSHHA 00B~
EMHOM MAcCH CKeJeT8 PpyHTa8 MO 5-MeTpPOBHM MHTepB&NaM (30HAM) C
rayduEOf BOBpACTANT BAKOHOMEDHO, 8 NOPMCTOCTE YMEHBUAETCA B
TOM X© HANpARNEHMH, YapakTep aTHX WBMGHEHHH! OTpaxeH Ha puC.2
M B ra0n,2. g cOCTABNGHMA rpafinka MCNONB3OBAHH PE3yNbTaTH
onpeseleHus pACCMATPHBAGMEX NMokasaTenel nmo obpasnaM, orolpan-
HEM M8 wypfor, S8N0XEHHHX MOCAE ANMTENHLHOIO 38M8YMBAHMA NpO-
CAZ0YENX MOpOA:

myph 73 o NpocajoyHoro GANALA B KOANEBOK yacth CeBepHoro
TaugeHTCEKOr0 KAHaNA, I'Ze B TeusHue COonee A0-IeTHErD NepHOIMdYEC-
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15

30

Pﬂﬂ-t- WaueHeHns oOpeMHMoOll MacCH CHeNeTAa Necca ¢ raydMHoHl
=~ A0 38MBYMBAHHA, —— = MOCHE BAMATMBAHMA )!

A - onuTesM RoTAoBaH N I B Hapmwuckoft cTemu}
€ = onurHujt KornoBaH ¥ 1 Ha Kox-ApENBCKOM MBCCHEE

3 - Cepepiuft TamkenTcxuit weHanj 4 - nepenapgnan I'SC;
5 - CauapraHAcKrEA KOTNOBMHE , mypd 92.

Cpegine BenWymHe 00peMHOM MBCCH CxeXeTd I
5-METpOBHM 30l8M NTOCAEe B8MAYMBBHMA NpPOCENOYHOM

TaGnuga 2

fopors (2/u®)

HoMep mypda Mo NepBOHCTOUHHKAM

m' EnZ' AK-A

M U0 £ WM

i

1,50
1,52
4,56
1,58
1,60

5“““‘ 73 | zm.'
e .

1,43
L,48
1,48
I,57
£,60

1,42 1,43
1,49 K,45
1,48 1,49
[,52 1,52
1,50 1,57
- 1,5

1,42
1,48
1,48
1,44
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I,43
1,49
1,50
1,63

I,40 A5 -~
I,46 I,49 1,43
[,46 1,50 1,47

—




. 50 i “,..-1 _-.\
@ : .
1" 2 B s
s T 2 af 40
Namum= 7 / 5 be
2 WM%J I « 0
\ X %
' = FnyEHHE, M
Puc.2. HaMeHeHMe NAOTHOCTH NECCA [0 30HAM MOCAe AAWTEALHOID

JaMdYHBaRKA S

i- nngnﬂfncra, %; 2 - ofpeMHas Macca CKenera TPYHTS,
/M8 3 = BUOpH CPeAHMX HANpAKeHMH B NpoCBAOYHOM MOpO-
fe npm ee saMBYABAHMA, Krc/cuc,

KOr0 S8TONMAGHMA WOBEDXHOCTH 3EMIM ONyCTMAACH HA PAYOMHY OKONC
250 cu [B7;

uypd 2 ¢ npocagovdoro Onwaus (2 6a), oOpasCBE8BLErOCH HB
semnax [ ovepeaM opowenwa HspumeHCKOW cTenw 0T 3aTONAGHAR y4acT-
K8 nnowazsw okono 300 uw~ cawmomsnmsapmedcs BofoM ua Gyposoll
CKBARMHEN, NpolypenHoll HedTAHMKauM Gonee I0 neT Hasax;

‘myph 2 co AHA onurTHOro Koriaosaxa M X (2rI) nocae IBO=cy=-
TOYHOI'O 3aMAYMBAHMS, NMPOHIBOAMBWEIrOCA MWHCTIWTYTOM "Cpepaarunpo-
sopxnonok™ B 1974 r, 3 450 M or yrasanuoll Buue CKBAXMHM;

mypd 2 co AEA 2-r'0 ONNTHOI'O KOTNOBAaHA (2K2) MHCTHTYTA
"CpepasrunpoBoAxaonog" Ha aewmasx [1 ovepeaw opomeHuws HapuuscKol
cTenM, rAe s8MayMpaEMe npogonxaxacck I78 cyrox (1975 r.);

myph 4 co ana xoraomana ¥ I Cpeassrunpopmozxnaonka 48 Kox-
ApanscKOM MBCCMBE, KOTOpWR Oun sanur 125 cyrox (X968 r.);

mypd 165 (BxapuseT cpeAHMe sHAueHMA ¥ W3 myppa A70) c

AXR38RCKOTO ONWTHOT'O KOTNOBAHA, B KOTOPOM 28MAYMBAHWE NMPONOA-
xanock 125 cyrok (X272 r.);




wyph onure 4 M3 woTAOBABHA MECTWTYTA "T'maporumreo", sawauu-
BAHME B KOTODOM NpOMSBORMAOCE: B 4962 r. 3 TeueHue 95 CYTOK;

mypiu ¥1 u 49 ¢ npoceBwero yyacTka no Geperas apuka Hobuil
OIxya [fe], rne cyumapsas BseaudyuHa mpocazxu oxono 120 cu (wypp 19)
W L40-150 cm (uypd 11); pepxHAs S-MeTpPOBAA 4YBCTH Jecca y myp-
¢a IS npocazkol He 3aTpoHyTa, O Yyeu CEMAETENLCTBYDT HM3KHE Be-
NWYHMHE ecTeCTBEHHOW BIAagHOCTH M oOpeMHO§l maccH cKeaeTa rpysra,

Bo BCEX CIyYaAX YNAOTHEHMS MpPOCAZOYHON MOPOAN MpPEKTHYECKR
J8KOHYRNOCE. DB peaynbpTaTE 8TOr0 o0peMHa;s Macca CKeNeTa rpyHTa,

A CcIefOBATENBHO W NODUCTOCTE Npuolpenu Taxue pasuepu, KOTOpHe
COOTEETCTEYNT pPASBHDABUMMCA HANDARCHMAM B NMPOCAAOYHOW ToANe

MpM ee 3IBMAYHBAHML U pACTEHAHMHW Oyrpa rpyiToBojl Bopgu, oGpasyp-
merocA B NpolUecce 0NuToB. CpejHie 3HAYEHMA MX MO S-ueTDOBHM HH-
TEpBaNAM MOKHO CYNTATE NpPEAENOM, BHUWE KOTOPOTQ YyNJAOTHEHWe NpH
28MBYWBALHUN Nopolly Ced AONONHMTEABHOrO HA Hee JIABNGHMA NpAKTH-
JecKM OHTH He MoxeT, TakiMd oOpB3oM, IpajuMKk W3MEHEHMA NAOCTHOCTH
necca ¢ TayOuHol mocne AAWTEABHOrO €l SaMauydBAHMA MO S-uMeTpo=-
BEM HATEpBAnAM (MMM 30HAM) NPEeACTABAAGTCA BOSMOXHHM MPHHATDH

38 2TA/IOH, YKAIMBADWMH HA 3asepueHMe npocapxH. CpaBHeHWE C HMM
BEAMYNLY OOLeMHO[ UacCH WAM MOpUCTOCTH NmoaBoxner Gea ocoGoro
TpyA&8 yCTAHOBWTE, NpPOCBAOUHAN NOpOAA WAM HENpOC&AOYHAR AMAA ID-
Gofl rryOiny A0 30-35 u, HE33BMCHMO OT ee MONHOCTH. Jlns npocajpoy-
HOW NOpOAN OH8 pPASMECTATCA HUKe STANOHHON AMHMM, 8 AAA HEMpocanoy-
HOH - BHWE WAN coBnager ¢ Hell.

B paccmoTpenioM BCNEKTe YKASBHHHEe BHWE NpPWIHARH NpocBROY-
HOCTH AGCCORWX NOpOA mpaocdpeTawT MHOE NOHATHe, OHM nmpeAcTABAR-
©T coOOl HEe KAKWE-TO NOCTOAHHO AGHCTBYOWWe BEAWYMHE, 8 HIMEGHA-
UTCA € PAyOnHof, T.e. B COOTBETCTEMM C yBeNHueHMeM HANpAEeHAH
B npocajgoyHoll nopofie npn ee ypaaxHeHuu (radn.3).

97K LOKB3ATENH MOPYT CAYEHTE HE TONBKO KaYeCTBeHHOW Xapar-
TEPRCTHROH MPOCSAOYHOCTH JNBCCOBHX NOPOX, HO M KOAMYECTBEHHOM,.
[lo HUM NPEACTABIAETCH BOSMOXNLM  YCTAHOBMTH KAK NMPOCAAOYHOCTE,
TAK ¥ PS3MEpH BO3MOXHEX NpocanoK, JuA aToM HENN HAAO ONpeZeANTH
BENNYMHY OOBEMHON MACCH CHeNeTa JECCOBOIO I'DYHTS M NOPHCTOCTE
er'o 4epes MeTp MAM Yepes [OJAMETPS M HX cpefine 3HAYEHWA N0 S-MeT—
posuM nHTepBansy (3o0HaMm), [IpUHAB HX 38 WCXOZHLE, B8 CHATHE C
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Tadonunga 3
HalleHeHue nmorasaTeNell MPHSHEKOB NPOCAKOYHOCTH
Aecca ¢ IayouHOM :

NpusHa ﬁpﬂua_ l Iniapullu TayOnMHE, M
0-5

AOUHOCTH ]:j ::I“”‘ '
540 IU-IE_-IIE-ED IEE—ES' 25-30 |30=35

um MECCAE Ij'tl'z- "#5"‘ !,II-E“ {|52"‘ I.E‘.E""' ‘I’EB— JI‘E]""
nlngu!l rpysra, 4,43 I.46 X489 X,53 4,56 1,59 1,61
/M

- - ]

ropucrocTs, % 87 RE~uaE PPUBREN, S

rpajnra Eam ®Ha Tal1.3 38 KOHEYHLE, OTBEYANNME NOAHOW KOHCOAMZA-
QUK BaMavyEB&EMOR MOpoANH, MOXHO BHYMCAMTE D8SMEp NMPOCafKM N0 Wa-

secTHOM Qopuyne E.A.Bamapuua, mcnpasneHsoft ¢.0.CaBapeHCHRM:
Mg =N

SH‘ s f ’_m ﬁ ’

rae /], - NOpHCTOCTE NPOCBAOYHOM MOPOAH ECTECTBEHHOI'O COCTOAHMA,T;

fl, = T0 %6, nocie yNAOTHEHMS IOPOAN NpPH ee SaN8YUBAHAN -

H8 Taln.3;

H = womBEOOTE czumaeuoH OOopoAH OO0 MHTEpBanaM, M.

CaoxeHNe BHYNMCAGHHHX DE3MEDOB NPOCEJKH 10 OTHENBHHM 30HAM
AS6T NONHYN BeNMYHHY BOSMOXHON AedopuenMu Fias ALGOrc MCCAeRy-
@MOr0 yuacTHa, HAMEYEHHOr'O MOZ COOpYKGHME MIM Noj Kaual. ECIM
M8C08 NpOBKTHPYEMOrO COOPYXeHHA JECT CYHECTBEHHYD AOOBBKY K
HANDREOHUD B NMPOOAZOYHOM MOPOAE, TO HANDAXEHHE OT HEIO AOIMKHO
CYMMHPOBATECH C HANPAXGHWEM NPOCAAOYHOIO I'pPYHTE, & MOPHUCTOCTE
no rpafuey caepyer OGpaTh B COOTBETCTEMM C OOLMM HEMNDAXGHUEM .
9T0 MO3BONMT ONpEABAATh paauep oluell mefopManuu B OCHOBAHHUAX
NpoCAZIOYHEX TPYHTOB, HE NPUMEHAR CAOEHHX DACYETOB.

fipe cpaHenMM pasuepoB NpPOCAAOE JECCA pasBuX paloHoB YaCCP
B TeaxCCP, onmpeefleHHWX DACCMATDMBSEMHN METOZLOM, © 38QUKCHpO-
BAHHHME Mpi 38MBYMBAHMM BHABJEHN MHTEeDecHHE JakTH (Tadn.4).
9 BuuyHcnensan npocamka 29,5-MeTpOBOH ToNWE Necca ANm yuacr-
K8 ONWTHOINO ROTAOBAHA W 1 MHCTHTYTE "CpejAssIMnpoBOAXNONOK"
B Espmmnckoff crend cocrasiaser 89,3 cM, 8 JAKTHYECKAR ee BEAHIM-
HA 38 nepwox 3aMauMBaHWA - oKo;o 90,0 cuM; oceaanue npocazgoy-
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Horo Gapfua, pPECHONOEEHHOrO HERANeKO OT ONHTHOrO KOTAOB&HA, HA-
XOmAMTCA B npeAernx 90-95 cum.

3necs s8QMKCUpPOBAH WHTEpecHWH QaxT, OCTABABUMHCA Hepac-
KpuTuM, Ha rayomse A15-25 M rayOnHduwe penepd NOKE34JAM OTCYTCTBHE
ynioTHeHWs npocapodnod nopond, @ Ha TayOmke 25 M - OCEeaHMEe OKO-
no I6 cu. 9T0 corzacyerTcA C pacyeTauM, NoxkalaBUMMM, YTO npocap-
K8 B TOM MHTEpE&JI€ CcOoCTABWAA@ Bcero amub 3,5 oM, & Ha TAyOMHE
25-30 M - 43 oM, TexmEM oOpasoM, pa0Yeis BCKDHIM NPHYHHY OTCYT-
CTBMA yNAOTHEHMA HA YKA38HHOM BuWe MHTepBane, OGYCNOBAEHHYD Nnpe-
AGNBHON NAOTHOCTEN W3YY8eMON MOPONL «

Ha 2~o0M ONuTHOM KOTAOBAHE MHCTHTYTA "CpeAasrunpoBOAXAO-
nok" B KapuMHCKOM cTend NPocAAKS MO MODEPXHOCTHHM peliepaM nHa
KOTIOBBHA WaMeHmerTcs oT 50,7 mo 69,2 cu, 8 B cpefHeu DABHE
' 62,5 cM. CyAR N0 OCEZ8HWK PAYOMHHHX pelepoB, ynioTHCHUE necca
pacnpocTpaRMAoCE Ha rayOouHy Ao 45 M. ST0 MOATEEPRIAETCH W pac=
yeTaud, N0 KOTODHM NpPOCAAKE COCTEBIAET 62,6 CM W OTAMHBETCHA OT
MaKcuManbHol HAOMoneHHol BCero Ha 6,6 cu,8 or cpeaueil wa 0,4 cu,
uny 58 9,5 w 0,I5%, B unreppane 415-25 u nOpops OKa3IFAECEH Mpe-
fensHO# NUOTHOCTH AJR ABBJIEHMA OT COOGCTHEHHOH waccu ee, UTO M
OOyCHOBMNQ OTCYTCTBME YNAOTHEHWMA B NpOUECCE 38MAYUBAHWAA.

Ha Kox-ApanbCkoM M8cCHBEe onpeaenexs npocaaka » 174,2 cu,
a HaOaufeHHas npa samaqupanuu 442,0 cu, Ho, CyER 0O OTCYTCTEHD
0CejaHds IAyOMHHEX penepoB, yCTAHOBJIEHHHX Wa rayouse A5 u 20 u,
B HUSKOJ BraXHOCTW NpocajoyHoli MOpoAH B STOM WHTEpBaAE, YNJAOT-
HEHMR ee Blech HE NPoABMNOCE. Jlo rayoWew 45 M pacuyeTHas npocaja-
xa cocrapuna JI5 oM W OTAMYENACE OT HATYpHOU Beero Ha 3,0 cu,
MWnm HE 2,6%.

Ha JIxM3aKCKOM MaccuBe npocapka onpezeneda B 75,0 cu. Oia
OTAMYAETCA OT MAKCHMBABHOX HACHLAGHHOR npw saueumsankn (92,7 cu)
sa 7,7 u #a 5,6 cu or cpemsefl (80,8 om), uau na 10,3 u Ty 1%

He wornosaxe onuta A (YsCexruApOreonoris), NPoBeAeHHOro
5 1962 r, B KapumHCKoMN CTenu, ME8KCMMAILHAA MPOCAJKE COCTBEMAE
78,9 cM, a cpejHAa no A#dy xornoana 71,9 cu. [lo pacueTy OB&

85,3 cm. OTknoHeHME - HA 6,4 u 43,4 cm, uan wa 9,2 n 21,0%.

MagcHManBLHER NpPOCBAHRA TPH SBMBYWBAHMM JIecCA HAE JeRolepexbe
Yupuuxa B 4973 r. (YaOexruaporeonorus) ACc,6 cu, 8 pecHeTHaA AR
22,5-ueTposol Toaun 118,° cm. Ho ® murepsane rayouk A5,0-20,0 u,
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cyan ‘he nonoweHud IAYGMHHHX penepoB, YNIOTHEHWS He OWAO. [0 MCK-
AOYEHUN pasuepa MpocajkM, BHYMCNAGHHOR AnA aToM sodw (30,3 cm),
OHa8 cOCTABNT B8,6 cM. OTmOHEHWe oT HaTypHoM 48,0 om, Mam 17,0%.

Hamntonswee orkaoxenue (34,0%) pacyersod npocazkw (I43,6 cu)
0T narypdolt (109,5 cu) asfuxcMpoBaHo Ans KoTaopana ke X Yacekrmy-
poreonorun 3 ABaHCKON zpoamne. OUpACHAEGTCH 8TO0 MAAOH NpOAONEMTENH-
HOCTED saMauuBaHMA (Bcero 60 cyrox), He oOecneynBeDWEro AoCTa-
TCHHOI'O NMpOMAYMBAHMA NpocafovHOM MOpOAW HA BCD €6 MONHOCTE,.

[lpocanxa nna nepenapHoft I'SC onpepenena » A50,3 cM, 8 MBK-
-CHMAIhHEA €e BeNNYMHa HE nuaolanke, HaxopmumBuelicAs nMox BoAol CGoxee
100 cyrok, - 143,0 cu. Orxnonenwe - wa 7,3 cm, unu Ha 5,1%.
A8pakTepHEM ANA BTOrO0 CAYYEA ABNAGTCH COBMNAZHME BHYMCAEGHHOH
Npocajky A7f MHTepwans raycouny I5,0-23,0 ¥ co cpeanelt BenugmHol
OCeAaHus TAYOMHHEX penepos, YCTEHOBAEHHHWX kA rayouse 15,0 M, hO-
Topoe AnA Tpex OAMEaMUMX Tovex cocTaBageT 51,5 CM, WBMEHAACH
0T 45,6 A0 57,7 cM.

lipocenra ans JkaywykyuMckoro ma~cusa onpegenesa » 103,5 cu,
8 HATYpHEA B8 Nepuoj 38MAYMBAHMA COCTEBUAS BIero aumbs 28,9 oM.
Takoe sBaeHMe OOBACHAETCA TEM, YTO MPOCAZOYHER MOpoja Oyia mpo-
MOYEHa3 710 KPUTUYECKON BJBXHOCTH TONBKO HA IrAyOMHY 9,0 M oY xHa
KOTNOBAHE. 3TO MOATEG[XASBETCA OTCYTCTBHMEM OCEA8HMA penepa, yora-
HOBJEHHOr0 HA yKA38HHOW raydWHe, M HHBKOHN BAAXHOCTHN HAXeNOEA~
melf nopoRn. YNAOTHEHHD 3IAECH MOABEpPIN&CH TOMHKO BEDXHAA 9-MeTpo-
B8R Tonma, pacyeTHaA mMpocapka KoTcpol cocraBaser 32,1 cM, uTO
donpwe HAaTypHOW Bcero aume Ha 3,2 cu.

CpapHesMe pacueTHHX BEJMYMH NDOCEAKM C HATYDHuMM, safMK-
CHPOBAHHLHMM NPH ONHTHHX 38MBYMBAHUAX NEeCCOBHX NOPOR paamMYHEX
pafirHoB Cpepnelt Asuu, MOKasHBEET, YTO OTKJOHEHWA B CONBWMHCTBE
C/yY8eB HEBEAMKH i HAXOAATCA B Npeie]aX TOYHOCTH WHEX@HEDHHX
pacyeToB. OTO MOZBOAAET DPEKOMEHZOBETE paCCMATDHBAGMHE METOA
CIpeAcneHuA NPOC8NIOK NECCOBWX MOpOA BNA NpAKTHYECKOT'O NMpHMeHEe- .
HilfA NPH WHEEHEPHO-TEONOTHYECKMX MCCHIEJ0BAHMAX HA MPOCEKOYHHX
rpyirax., OH O4YeHb NpoOcC?T M He TpelyeT AOPOrOCTOANMX ONHTHHX 3a-
Mayksanui. C ero noMouby MOXHO YOTAHOBMTH: NPOCENOYHOCTH HCCHe-
AyeMoli mopond ¥ onpeAendTs pasMepu BO3MOXHHEX NPOCAAOK TOMBKO
N0 A8HHWEM npocTeHmMX noxasarensit: oOreMHOM MBCCH CHeNeT8 I'pysTa,
BCTECTEEHHOM BASXHOCTH, NIOTHOCTH - M WX NpPOHSBOAHEX: MOPHCTOC-
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TH WIM KODPPHUMEHTE NOPHCTOCTH, YCTAHOBJIGHHNX MO 00pa3NAM e0-
*6CTBEOHHOR CTDYETYpH, :

Pasmeps MpoosAKH, BHYMCHEHEON 3THM METONOM, BKINYALT mMold-
HYD BeAMuHHy RedopMauuM npocazouHoll MOpoAH NpW S8MAYMBAHMM, CO-
OTRETCTEEMHO C npupomHOoW 0OcTEHOBKOM, YuwTwBAaLHE# DASEWBELIHE=
0f B HOll HaNpAXeHWA, @ He YACTHYHYN, KEE TO XenaeTcH no CHallau
HIW N0 ABYM KPHBHMg D70 HCKIWNEET HEOOXOAMMOCTH NpUMEHEHMS Nepe-
Xonrux rooffuumesror oF nadoparophux (pECUETHHX) BeNHUMH NpOCEI-
KR K HaTypHHM,

T, L) '__..-.-.I.lul"'_..-.l

Jdinreparypa

1

MHCTDYKUMA N0 NPOBKTUPOBAHMI OPOCHTENBEHEX CHOTEM HA Npoca-
AOYHWX IpyHTex BCH-[I-25-75, M., Muasogxos CCCP, 1975,
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JIK 622.24:627.822

B.A.BopoBuECERR, PYKOBOX.CEKTOpPa

B.C.Tanpo0ue, ra.cnem.
(CpeaeermnpoBoAXIONOK)

A Jiywapencoxull, xaun,.TexH . HayK, AON.

K.H.AxceHoB, ﬂigp“uf!ogn.

BIMAHME BYPOBOI'O HAKOHEWHMKA HA KEPH -
(OKASATEIL NMPOYHOCTHHX XAPARTEPMCTHE BETOMA
MAOTHHH AHAMXAHCKOTO BOAOXPAHMIMMA

B npoBeAeHEM HATYDHNX MCCrIZoBaHMN OOTOH@ M KOHTDONA B4
6r'0 Ka4YeCTBOM HA CTPOAWMXCH I'EJPOTEXHEYECKHMX COOpyXeHHAX 3HA-
UKTONBHOE MECTO 38HMMBST KONOHKOBOe Oypenme ckmaxum /Y7, /27
¢ OTOOpOM Kepid. C ero MOMONED MONHO WCCHONOBATH OETOH NpaKTH=
YOCKM B ADCOOH wacTh COOpYyXeHMA H8 pABAMYHOM rayOmie. Bypemue
CHBEXHH C OTOOpOM kepHA& no Bceff rayOuHe K8K OAMH H3 CHOCOCOB
NpoBepKR COCTOAHMA G6TOHE OCYHNeCTBANGTCA HA MIOTHHEe AHJMXAHGEO-
ro Bopoxpanunnma c 4972 r. 8a sro Bpems npodypeso I00 cKBaxMH
oOxemoud ceume I300 u. :

Bypenne CKBaxuH NPOBOXMNOCH CEDHUEHMU TBOPAOCINEBHHMN
KOpOiKanu AnameTpoM A5 MM M 8IMABHEME KODOHKSMM AWAMETpOM
168 mu, paapaGoTaHHNMM W MSrOTOBNEHHHMH B ONHTHOM MopAike Ku-
©BCKAM WHCTHTYTOM CBepXTBOPANX marepuanos AH YCCP /37. Mo xaxz-

tEE



AOM OKBEEMH® COOTABJANCH MACHOPT OKBANWHN M KepDHOBOW KOMOHKM
OezoHa, B HOTG oM 0OODAEN MEPEUYHNE AGHHHE MO OYpeHMD OeTOHHHX |
ONOKOB, WONWTEBHHD OKPAKUH N WSBNEUEHHOT'O KepPHE, [IPUBOLUM MeTO- :
ARKY 00opa ZAHHHX, XapaKTEDPUBYOUMX KeDH, W NpeACTABIGHHE HX B
HepHOBON KOMOHKE,

lo oxoHYAHMM peitoa Cyperus KONOHKOBSR TpyOa BuMeCTE C
ROPHOM HEP/IEHAGTOA HB OKBAEMHN HE NOBEDPXHOCTH, OTBMHYMEEBTCH
EOpOHKA, KepH MBBNOHAOTON HA RONOGRKOBOM TpYyOM M yRIaZWBABTCH
B NopARRe, 000TEETCTRYLWEM Or'0 NONOXGHMD B CKBEXWHE, BaTeM mpo-
HJBOAMTCA BADHOOBKE HepHA NO ero JaxkTHyecHOMY CoOCTORHMD (fopua
nuaier Kepud, QOKOIKM, HABEPHN HE NARUKAX, HANMYAE &DUSTYDHOTO
Xenesa M Apyrue 0o00eHHOCTH). [lWaNKAM NpUCBAMBAYTCA DAHI'H HAUHM=-
H8AR OT yOTBA OKBAXWHH, MepHON MeTanmuyeckolft aunelKoM saMepAerT-
CA AANHE NABMKK HepHA MO &e O00M. O MOMOLLN WTAHTSHIOWPKYAR N0
TpeM 88MepAM (B BEpXY, B HMBY M B CepeAMHe NJAWKM) ONpEASAAGTCH
AMBMeTD KepHA M BBNMCLBEETOA B BHAe APOOM ( B UMCAMTENE =—.4epes
THPS MHHHMYM W MBKOMMYM, B 3HaMeHATeNe - cpejHee samepon). Jlanee
JCTEHABNHBEOTOR KATOTOpHA NABEXM KepHe no BOH-008-67.
BueyanbHuu 0noco0OM ONpeAeNANTCR M QHKCHPYOTOHR B XypHANE IeT
Ge%oHa, COCTQAHME NOBEPXHOCTH KOpHE, HamWyue nop # KeBBDH, pac—
NpeAGNSHNe BAMONHUTONA ¥ pACTBODE B KepHe W XBPAKTEPHCTHRAE OT- |
PHBA NJANKH WepHA, DTW JAHHWE NOSBOAANT NpPOBECTH CPABHAHHE Kep- 1
H8, 00pa3yNUSrOo0s NpH CYypeHMM TRBEPAOCOAGBHHME ¥ BIAMASHHMA KO- |
POHK8MH, & TAKX6 OJlelATH 00LOKTHBHHE BHBOAH O NpPEHMYUBCTBAX
NpuMeHABNUXCR FHIGE KOpOHON,

Hezwune CGoasmoro nmo o0peMy NPOMSBOACTBEHHOT'O METEDMAIS,
CTPeMNGHHE MONYYHTE OOBENTMBHNE M 00ocHOBEHHWE BWBOAW Npejonpe-
AGAMIN NPAMEHPHHE NBTEMBTHYOCKHX METOAOB uOpalOOTKM JBHHNX
M"M-

ABTOpaMM CTATHH CHCTOMATHBMPOBAH W NpOSHANMSMPCBAH KEpH
no I6 nkBaxMHAM 87MA3HOrO M I5 CKBARMHAM TEREDAOCIISRHOTD 6Ype-
HAA oOuwiM OOnemom 516,0 M (COOTBeTCTBEHHO 266,4 M 249,6 M),

- [lnamk# RepHa pecnpeneneHs B SaBMCHMOCTH OT MX AAMHH no 41 Kisc—
~ cau 6 uETepeanod I0 cu, ﬂgqg&ntanhﬁua ﬁacrnwu ANMHE 1J8Wes Kep-
H8 Npr OypeHMH TBepIOCHAGBHNMA N ANTMABHEMW KODOHKEMW ANA CKBE=
XME rayousoff no 45 M M Gonee npusefedw Ha puc.T u 2. FEcnu npw
TEEDROCNNABHOM GYPeHMN nAamxkn KepHa Zamdol or 14 mo 40 cM coc-

SR A e — m—
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0 2 30 4 5 8 0 80 %0 ©0

Puc.1. Kpuswe OTHOCHTEABHMX UACTO? AAMEN ONGNEK KEDHA L pH
Gyperiry TBeppocnueBHuMM (1) M anuasHNMM (2) KOpORKAMM
UpH rayGMEe cKBaxMR mo IS M.

Pic.2, Kpusue OTHOCATENBHNX YACTOT ANMHE NAADENX KODHA DM
peHur TBepAOCNAABHHMN g@l d 8IMaBHLMK (2) EOpORRAMY
NpH rayomHe cxsaxME domee A5 w.

rapuaanT B5%, a AauEol chwme 41 cwm - Bcero 40,8%, T0 nNpH arMas-
HOM OypeHMW XAMHA ONENKM KepHE JHAYMTeNpHO yBeiw:uBaeTCi. TeR,
araugs anmkci or 4L mo 40 oM cocraBampT 52,4%, 8 AAMHOM OBpEE
4 oM = 45,7%. Tipn anusawou Oypeduw BCTpEYANICH KCDHN ANKEOR
ceune I u (2,8%), 2T0 HOrAAARO GNEACTARNAHO TAKEE KDMUMME 46Co-
AIDTHOrG pacnperesielits nAsger xapea no wk jmmuwe (pus.3).

115



B nenox no BceM crBaxpHaM, NpoUypeHEWM SJIMASHHMH H TBep-
JIOCHNEBHEME KODOHKEMM, NPABOARTCA KYMyNATHEESS KDUBAA OTHOCATENH-~
HOM 9acTOTH pECHpOAGNEHRMA NIeMEeK KepEa (prCc.4), NMpE STOM BOTRE
KDPEBOR AKAA BIMBBHOr0 OypeHWA IOXMT HOCKONBKO HMXe, YeM AAA TREp-
Aocnaaproro OyDoBREA,.

0 0 9 30 4 S0 60 M B0 80 W0 0 2030 W 5 & M &0 W :?t“
Pwo.3, Kpuswe eGooawsnoro #ﬁﬁpu— Puc.4. u!ﬂt%%uﬁ A KDUBAA OTHO-

ONOHAA NiANeK ke or c
ax o nok yjeli Hop- e
ootz {gg-mgmgufﬂ- muuﬂ-?l ST 1 o
| | . 2) KOpoHkaMiu,
3auepN AWEMOTDE KeDHOB MOKB3AJH, 4TO Z1A TBEDACCHIABHOM
BOpCHER @ I5T MM cpepuull nmameTp xepHa cocTaBngeT A30 uM, 8 AnA
anuasuoll xoporku g 168 wu ~ 150 uM. BTH 78RHNHE® CTACHASHE ANA
MHOI'OIACABHHNX B88MEDOB,
PacnpeaencEne KepHe 1m0 XATErODHAM B S8BHCHMOCTH OT BMAA
Oyperaf npr-epexo B Tada.Jg.
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Tadauna I
Pacnpepenenne xepEa MO KaTeropHAM
B 2aBMCMMOCTH OT BHJAE OypeHHH

OrroCMTENLHAA WACTOTA NIANOK K6pHA (%)

Bux Oyperus no kaTeropmaM

I [ I I I l v
TeepaocniarHoe 82,3 11,1 2,6 4,0
Anuassoe 93,0 4,0 - 3,0

Hs racu.I caepyer, uTo Npu snMasHoM Oypeuud Ha L0,7% no-
BEHNAETCA BWXOA Niamex 1 RaTErOpHK, T.e, TAKMX, AJHHE KOTODHX
Aocae oOpeakd TOpLUOB OonbEe AKAMETpPS. DTO HMEeT HEeMANOE SHA~
YOHH® NpM MCNNTEHHAX KepHA B CcTpomrTeasHol madoparopud, [pu an-
MAgHOM OypeHMM BHAYHTEIBLKO JUCHBUASTCA KOAMYECTBO MAAEEK APYyrux
KaTeropui.

Buayaabiuit OoCMOTD NOKAGAN, YTO HepH DK SIMASHOM Oypesdn
HueeT IJSAKYD, OTUAMJOBASHYD MOBEDPXHOCTH, UDH TBEPROCHIABEOM
OypeHuk mMOBOpPXHOCTS KeDHA WEPOXOB&TaH, HOPOBHEH, B mepeoM cay-
Y86 MOBepXHOOTE KepHa ofpalarwBaercs (ONBLMM KONMYECTBOM CEI'=
MOHTOB, HMNpPOTHHDOBAHHHX OYeHI MEJKHM anuasod, Bo sr0poM B o0-
paCogke Kepia8 yuaoTBye? HEOOABNOS HONMYEOTBO THEDAOCINEBHHX pes-
OB, PECNONOROHHWX ApYr 0T ApPyra HE DHAYATOALEOM DacCTOAHHM,

B saKNDYGHMe NpUBeJeM ARHHHO CTATHOTHYECKOTO OLEHWBEHWS,
CREZIOTENLCTBYNOME B NCABSY IHNOTO8H O CYWSCTBEHHOCTH DASAMYMA
ABYX BHOOPOK NO AAMHe naamex Kepna ( Ta01.2),

: Tadauna 2
CTaTHCTHYECKOE OLGEMBAHKE BHOODOK
Mo AnMHEe NMrameK KepHA

Bup OypeHna
Nokaaarenu -

e R

CpcARee 3HAYEHWE CTATHC-

THYECKOTO ONEeHUBAHHSH 104 52
Pasuax papa 340 X120
lucnepcus 0,1584 0,016
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;"';:u 8-:-&%3— = 9,9. Ha yposre »eporTHOCTH 0,90 npn umcne cre=

neHey oBoOOAN KyeS u H,eX0 /5 w2,35. Orowma /, > Fr , t.e.
AHCHepCHOHNEM 8HANINGOM NMOATEEDEASHS CYyMECTEGHHOCTE pEBAMYMA
AByX BHOODOR AANH MIBNGK KepDHA Mpr TBepHOCHISBHOM i BIMABHOM
- OypeHAH .,

BHEOAH

4. CyuecTseHHO® BAMSHKE HE KepH B OeTOHe ORBEWBAST BRA
ROPOHOR, NPAMEFAEMuX NpH OYypeHuu.

2. KepH npu anuasuoM OypeuwM noxdee YAoBIeTBOpHAET Tpedo-
pannaM BCH k MensTanusu OGpABHOR GeTomS,
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A.A.Tyussos, KaBZ.TeXH,HAYK, IA.0N6H.
(Opeaasrunporopxnonok' )

0 BOBMOXHOCTH MOMOJNbBOBAHHA CYEADIMX YCTFOHCTB

B EAYEOTBE BOZOMEPOB A7 I'WIPAHTOB
SARPHTON OPOCHTRABHOR CETH

Ha seXpMTMX OpPOCHTENLHNX OMCTEMAX Y3USKMOTERA B KATECTEE
BOACBHIYOROR HAMOONG® YACTO MPUMOHANTCH IMADAHTH B BUAE CBEPHUX
RNSNEHAWX BQNBEEGE ROHOTDYROUN WHOTMTYT6 "Cpepasrunposopxmonog™.
Hex npasuno, NONKBHEA HODME BAPHENEETCH, YTO MpPUBORAMT K [epepac-
X0y OpCONTENRHOM BOEN ¥ JXyZUeHHD MOAMODETHBROTO COCTOHHMS 56~
wexs, [losToMy sazava opreEusanms BOXOYYETE ¢ MOMONBY HA/aXHOU
B PROMAYATALMH H MPOCTOR B MBrOTOBNGHMA KOBCTPYRLEM BOZOMEDS
TpelyeT He3aMOANATONLEOTO PASpemeHUA,

AcnonkaoBaTE AAA BTON UEAM OKOPOCTHWE CUOTUMKM, WAPOKC Kpu~
MEHADEECA B BOACOHAOUROHHM, HOBOBMOXKHO MB-88 HAAEYMA B BOAE EB3B6
WOHHWX HBHOCOB, BOAOpPOCXEON W MENKOrO naaBHEMKA, Ha 08ss cygecTey-
DEMX TOXHUYGCHAX DeweoHMN OZKINTROHHO BOBMOXHO IIPEMOHOHHE® BOXOME-
POE no THNy cyxavwero yorpoilcrsa ((¥), pedorapuux 08s M00TOpPOH-
HUX HOTOUHMKOP SHOPrMH, NPOCTHX B MArOTOBASHHN M SKONAYATAIMH.
MX oCuuit BeZOCTATOX ~ OpDABEMTONRHO HOCONBEAS OOMECTH YUETH U
T'POMOBAKOCTE, 00YONOBIOHHAN HOOOXOAMMOCTHR COCALAGHMA Onpeje-

JOHHEX ANMH NPAMONMHEHMHHX YyYABCTKOE A0 BOAOMEDE M 5S4 MMM,
: Taiku ofpasoM, AnA YonOBMM mocTaBaeHHOl BaARUM NepBOOYE-
PONHEM RBRAGTOR YOTAHOBAOHMe THna CF, ONTHMSABHON BOAMYMEN &I'C
MORYZNS W ARMH MPAMOAMHOHHHX YYAOTHOB, O0COCNEUMBANMMX KOMIEKT-
HOCTD KOHOTPYKOHHM H OTHOCHTONEHO HOBHCOKYD NOTPENMEOCTE H3MEpe-
HKR . . |

HHoTHTyZOM "CpezasranpoBOAXAONOK" O WCCNEXKOBSHH TDH
HOHCTDYKOMM BOAOMODOB: COIMOHTHAS AMAGDATMA, MONYNMIMHAD M HH-
THANpHUecKas BCTABKA ¢ ROHJysopou, HocnezoBasmMAa NpOBOAMEMOE HA
HCNHTATENBHOM CTEHAE, COCTOAMEM W3 THMOBOI'O I'MAPAHTA-BOAOBHIYC-
ka8, cy=apgero ycTpodcrea, Habopa NATpyGKOB PABAMYRON ATMHH K
MBpHOT'0 OAKA ¢ BOAODCHHBOM,.
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JranasoH gellcTByOEETO ASBNGHRA B MecTe BPOSKM THADSHTA
0,4-1,0 kro/cu™ npn pavxogax 30-110 a/ec.

HecnepoBaHER NOXASAAN NPRHLANMAALHYD BOCMORHOCEE HOMONE30-
BEHHA NONYURIHHAPE ® Raue0¥Be BOAoMepa, (gHaKO, B CBABH © TOM,
YT0 8T KOHCTPYROMA ZAe® GoXBWYD MOrPewWHOOTE B Tpelyer ma S0%
ConmpmBx ANHH MPAMOAUNGHHWX yYROTEOB, ueM XPe ADYTHe, AAA PONEHEA
MOCTABNGHHOR Bajeyil OHE HO MOAXOAHT W AAAee He DaccMaTpEBEETCH.

CermeryHan Amafperua OHEA BNNONHOHA MO THIOBOMY NPOSKTY
820-16 (¥BT-61), paspadorarRHOMy MHOTHTyTOM "CpeAasrWnpoBORXINO-
OOK", 0 HOEOTODWMH ROHOTDYKTHBHNUM KBMEHOHuAMM: oY0op AeBAeHMH
NPOM3BOAUAOS KAR B yrIOBHX POYNAX, TeX M B TOYKAX, DBCHONOREHHEX
mo ofe cTOpOHH 0Ff Amefparuy ¢ warow 50 wu (0,211), AseMeTp KoOTO-
PHX MOr HSMeHATBOA 0T 5 Ao I2 wu,. BRo MOBBOANNQ, BEACEHTE BANAHMO
BOBMORHHX OTHAOHGEMN O MPOGRTA HE CPEOMABHOCTH KOBHDMLMeHTA
pacxofa. Cxema HcomeHOBaHHOR AMajparuwy C OCHOBHHME ee Napauer-
peMM npABefeEa Ha pue.fa.

HamepnTonsnan BCTEBRA C KOHEJy2OpOM, ¥roA CXOAMMOCTH KOTO=-
poro pased #5", yCTAHABAMBANACEH N0 CXeMe, MsodpameHHON HA pHc.I6.
Baoas nuamspputeckoff wyaorm, passoft 4,00, pacnozeraimch TOYKM OT-
Oopa MMHyCOBOrO NEBAGRHA ¢ warod 0,20, AUBMOTD KOTOPHX MOP HaMe-
#aThea or 0,02 go 0,050. B nepnoM BapuenTe Ea paccrosEuK 0,2 1
0T HAyana NUAMHADHYSCORON UECTH DASMOMANACE OTOHRA, NONANAR
HoNOCTHh MEXZY BCTEBHOR M TpyOoi HE REMEDH NIDCOBOTC H MUHJOOEO-
IO HABNGHHA, BO BTOPOM = 0TOOD MARCOBOrO AABIEHWA [PORSBOABICH
ABYMA mTynepauu, pSCHONOTeHHHMH Nep2d EOHYCOM, 8 MMAYCOBOIO -
YeTHPEMA mTYHepaMH, OCheARHEeHHEMH COODHEM ROANEKTODOM HA IIMAMH-
pYECKOM y4Y8CTKEe BCTBBKM,. XapaKTeD) HEMOHEHMA NEESOMETPHYBCKOTO
AaBnerdA QUKCHMpOBANCH OaTapeeldl NEesoueTpoB, & BEAWYMHA Mepenaja -
nndmasomeTpom AT-50.

PafoTe BOAOWEDPOR C CymaomMV yCTPO#CTEBOM OCHOBGHS HE NpHH-

IHNe HIMeDeHMA NApenaze, CBHBSAHHOTD ¢ PACXONOM KBaZpaTHuHof 38-
BHCHMOCTED BHZA

— =y
q =&’Fﬂ\/;.,.%‘f : (1)
raze A - RoO(PMUMERT pacXxona;
F, - NROMAZE NpPOXORHOTO OTREPCTUH, Mo
A - EEIMUKHE B JRAOMEPDHOTC Nepenafs, M.
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Puo.L. Oxeumy MOONEAOBAHHHX ROHOTPYRUMN BOROMEPHHX
yerpolcTe

&= CBrMPHTHEA lguiglruu 0 ~ WeMepHTeIBLHAR
IMARH DAY SC RAR Bk8

Mockonbyy asavesns K soryr oNTE NOAYYeHH TOALKO BMIEPHYECEKH,
OY8BRAEQ, HOOOXOAMMO HOAQOpPaTH: TARKOE COYeTAHHe SIAGMEHTOB Cyxap-—
Eero yctpoRcTsa, HpM KOTOPOM YHCHNO BANADMMX HE BOANYMAY KoadJu-
guesTa A” Qaxropos Owao On CBeAeNO K MEUEMMyMY. OCHOBENE W2 HAX:
1) BennymHa cxatHA oTpyn; 2) RepaBHOMEDHQOOTH pacnpefieleHis CRO~
pocrell Mo CeYEHHMD A0 OyXeHMS N 88 HEM) 3) cxopocTh NMOAXOXE XMA-
BOOTH K Ccymapuemy yorpoMoTBy; 4) MecTonmoNoxeHMe TOYeR ordopa ABE-
NOHNA .

lepeye TpH QaxTope SaBHCAT 0T wwena PeiHonsjzce R, YTOOM
HORIDYHTE MX, HeoOXOAHMO Q06CNEYHTE YCHOBHE Ke }Er@, TAs
npezeassoe uHomo Peftnomsaca (Ke,,) ABAAeTCA HERHel rpamniel
KBazpaTH4YHON 8aBHOMMOCTH Mmepensja NaBAeHAR OT CKOPOCTH M HOIKHO
OuTh ROOTATOUHO HMBKHM ANE oCeomedeHWs Tpelyemoit oOnacTH yuera.

Moo kOABRY Penp onpenenser co0od MOMERT HACTYNAGHHSA un!ug
meHHOro CX8TMA, MOCAe EorToporo ZambHellmée BospacTaHuWe YHona
He BH30OBOT CYMECTBEHHOI'0 CEATHA CTPYH, TO OHO MOEET OHTH MOHMEe-
HO 88 CYeT yCMWEHHWA MHeDOHOHHWX CRI. A sTO0, B CBOD OYepeAs, BO2-
MOZHO AMWE 38 CYeT yMEHLNOHHA Humjxa.ﬂvt-f%:— y 970 MpHEBAST K

BOSpacTAHMD - PAMANEHHX COCTABIADMMX CTpyH, Bxonfmell B oTESpCTRE
CY, ® nosneyeT za goGofl pesaxoe ypemWueHwe noTeps Hanops, ONTH-
MONPHOS® pemeHuHe, oweRrunno, Oyaer npm M7, cfecneunEavmed HARHMH

3
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npejes aBTOMOJSABHOM B0HN AMA MAHHMBNBHOIO BHCILIYATALUOHHOTO
pACXOAE TMApaHTa, T.6, NOCTOAHCYBO K AAR BeeX MpOYMX DACXOAOE.

Las crenekell ocxeTA 7 < (0,5 npefesbHO® YHCAQ /T€ HAXOAWTCA NO
HOAyYeHHON HE OCHOB@HMA ONNTOB 3aBNCMMOCTH

Re,, = Z20000m2, (2)

Rus /77 > 0,5 npuinMdescs /P€,, B8 30% Ooaswe.

Ha puc.2 NpejcTaB/ieda SABHCHEMOOTE MOXOAHHX KOSPJUIHEHTOB
pacxoja 0T 77 ANY aBTOMOAeABHON BOBH, OTRYAS BHAHO, 4TO Koappn-
MEeH? pacxosé oOeMX KOHCTPYRURHN o yMeHBMEHHEM /77 CHEEA6TCH.
CneAyeT OTMETHTB, YTO NOAyYeHHWe MnA M« 0,5 sHeyeHWH ROBPHALM-
gHTA pacxoad8 cerwedTHoH AMAfpArMH OKesamMCH OAHSKAMM . HOpMa-
TUBHEM JJfA HOHIEHTpHYeCKOR “: n YyIAOBNM j!ﬁupﬂ AaBAGHAN
(Kop=Kg = ON1 -.ga +2,0x10%).

— r s
|.  Darwie A aappara
- - T PR BT

58 % 0 L f
PUC « 2« Bnu&llluuﬁ BECXOAHNX HeHTOB clm ]
roadHMIBOHTOR uﬂnpmm OT MOAY

B e

Ecai mpu ]‘ﬂl‘ﬂﬂﬂ!!ﬂ cymspmerc ycrpolicrea luulﬂlp]ﬂ TpedoBa~-
ANe O0GeCNeqeHMA MMHMMANBENEX NOTE b HAMOPA,YTO BOSMORHO npm Gomm-—
HHX SHAUEHMAX MOAYNHA, K MCXOAHOMY Ko BEOAATCH HONpaBovEye Koaf-
§HuMeHTH HA8 BABHOCTH, HX sHavYeHNs AA4 HAEGONEe YACTO BCTPOTADEMX-
¢f B nparTuRe yHcen Ke npuBepeHs HA puc.3.

AH3NM3 KPMBEX CBMAETENECTBYET O TOM, 40 /€, cermenTHON
AmAQpATMH HHE®, YeM BCTAPKM, HO AO6COJNDTHAA BEAMYMHEA 1ONMPABEA K
ln noura BABce Coxbwe, Boabmssg CcTAOMIBEOCTE KoaddHOmeHTa pacXo-
AR BCTHBKHM CEABAHE ¢ XAPAKTEpOM ABMXEHHMA NMOTOKA B CYNEeHWH, I'Ze
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Puc,3. lonpapounsll KOSPPMUUEHT HA BABKOOTH (&) .

KOHHYeCKas 4YacTh AelflcTEYeT KK HANDABNADEAR H OTCYTCTEyeT BO3-
BpATHO® JBMEOHHE K COYGHND C HAHMOHLUHAM NABNOHMEM,

Ordop AeBAGHHN NpW NpHMEHEHHMM CErMeHTHHX AwafparM 00NuHO
NPOMSBOANTCA B YrAOBHX TOYKAX, PACHNONONEHHHX §y BEDENHHH COINeHTa.
BuavyeHdn HoXopEOIO K, Ounm moayyess npe orfope B STEX TOUREX.
ipk m<0,5 orCop navcosoro paBuenns » npepemsx 1,0l cymecTBeH-
HOrO BAMAHMA HE BHAYGHUA KoofMNHeHTa pacXoA8 HE OROBHEBEET W X0-
NOoNEMTENBHAA MOTPEWHOCTS HpM AAmMCombEEM JZBNGHMW TOUKE orlope
Or yraosoll He npessmaer 2%, WHAA REPTHEA HpH YAANEHMM TOYEH OT-
dopa MEHYyCOBOIrO fAaBneisd 0f yraoBoll, MockoArry HanGonsmul nepe-
maj Hamopol oTMevaeTcH NpH orUope AABAGHEA POAMBH CEETOrO CeYe~-
HEA COTPYR, TO C yAANOHHOM OT HOTO BOJAWYHHA BONOMEDHOrO Mepenans
CHHX8ETCH M YYyBCTEBHTONEHOCTH BOAOMEpa nagaer, WecTomonomeHme
CEATOr0 COYeHHWA He BABHCAT OT pAcXOfAa, 8 MEAHREOM ONDBABNAETCH
BENHYMHON MOAYEA - ¢ ero yReZNYeHMEOM ORATOe CeYeHMEe NpHONUEAAT-
CA K puajparse,

lpesexsune paccrosnua [, w [, rouex ordopa, npm EoTOpuX
(IpHBOAGHHNE HA DHC.Z BRATEHHA !.'ﬂ He TpedywT AONNONHATENBARX EOp-—
pPeKTHROR, NpeAcTABAeHH B TAON.I,
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TaGauus &
lipegenciye paccTodHMA Touek oTOopa C¥

Mozyas m CerNeHTHAN AWAQDATME l WsuepHTeNEEEN BCTABKA

0,8-0,7 0,28 < Jf. 0,11 = 'qu I{r:ﬂ,{ﬂ U‘,Elﬁ'fl
0,7-0,5 0,8<i, o0,21=<l; I,q: i 0,50<{p
0,5-0,3 ﬂ,ﬂlﬂ!f 0,51 "Ez‘ l.,-(D 51 4,0= I‘!
0,3-0,2 1,21<ly 0,71 < 2 !Jﬂiinﬂ LUIIIEI;

¥ usMepuTeIbHOM BCTEBERM OTCYTOTRYET X8psKTepHOe AuA AUafpary
NOBLUGHUE AEBNEHHA nepej n:uluu, 4T0 OOCHLAOHRETCA BAMAHNAM KOBQY-
sopa, [puuatudl yrox & = 45° snomse ompaspas npd 7 = 0,4, HO
ApH MEHBEWX BHAYEHMAX CTPYyA OTPUBEETOA 0T OPEHOK-KOHQySOpa MOA

T iR B o T o

s

yI'EOM, SHAUYeHWA KOTOPOro BABMCAT 0T /A | vYeu MEHBME /77, TeM pPAHE~

N6 HaYMHEATCH MSTHO norToxa., ONTHMANGHHM BapHAHTOM Owia On yowaHOB-
K8 KOHpYyBOpE C YTAON q = 15+ EE'D, r.8, ONHSKHM B Yyriy ecTecT-
BOHHOrO pAcTeK8HNA SATONNEHHOW cTpYM, YTO MpHBENO OW K 4psauep-

HoMy yBenHyeHMD raCapUToB KOHCTDYSLUWA, B CBABH O qﬁa NpeACTEBARET~

CF BOBMORHOW YOTOHOBKE UBAWHApHYECKOrO narpylke ¢ = 907,

B onuzax Axd nomyueHus K, TOUKA 0TOOpa MAWCOBOIO AABASHMUA
pacnoNaraach HE pacCPORHMM I,‘ 0,31, a8 uHHycosoro - 0,251 or
Hayane NMAMHApE, 4To olecHeyWBAI0 HAMOONBEYD BeJUYUHY nepenans
nps m = 0,440,6. MecTomonmoxenHé Toyek 0TCOPS MHHYCOBOTO H3BAE-
HM7 B WaMepWTENBHOH BeTABKe, B OTAMUME 0T AKajpsTui, B MEHBUGH
CTeNeHd S8BMCMT OT /M , NOCKONBKY NMPH BXOXe B LMIAMHZPHUECKIH
naTpydox ZABASHMO DesKO Najee? M €ro BeAMYMHB COXpAHAETCH NpHMep-
HO OZUHBKOBOM Mo BCelf AnMHe, BNAOTHE A0 BuXOA&,. lpefiefibine 3BaYE-
pug L, m [, Taxxe npusesens » T801.1, :

IononHuTentHas NOTpewHOCTE HaMepeHul, BOIHAMKAKLMAH NpPH MC-
Nonk30BAHUM IOHHWX TEOHMON, COCTAa_NgeT He Gonee 2§ AAA CETMEHT-
soft anafparuw @ 0,5% Aan MsMepuTenbHod BCTEBKH., MeHBEEA NOrpem-
HOCTH BOTABKM OOyonOBAEH8 OOpDBAHEHHeM BeJWuMHN JABJIGHAA W MEHB-
mMM BIRAHKEM AMaMeTpa oTBepcTH{ oTCOps RaBaeHus. llocienAnil Ha=-
XopuTCR B npegesax 0,02-0,0251 zns anadparus # 0,02-0,041 zns
BOTaBRMN.

Bunu MccneioBanEH AB8 BapuaHra yoraHoBkk CY: cramuona pHEH -
E8 CTORRKe W cheMHHH - 88 rugpaHToM. [lepBuif Godee pSUMOHANBHHH,
HO B STOM ¢ yuae YBeAWYMBASTCA WYHCJHO BOZOMEPOB M YCIOXHAKWTCH
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JCHOBHA MOHTOEE M sHOnayatrayuu, Bo BROPOM  BHAYMTOUBHO BOSpAC—
T80T ANMEE MpAMONMHOMHOI'0 yYEOTEA X0 BOROMEpE, NOOKONBKY B He-
NoocpeAOTBEHAON ONMBOOTM 0T HOrQ HEOAMTON THAPAET, M B BABMOM-
MOCTH OT CTONOHE NOABEMS Kianame hh. MEHAOTOA XADAKTED CKOPOCT-
Horo momd ® Tpyle, 4wT0 COBXAET HEDEBHOMEPHOCTE pacnpezenesus cra-
THYSC KOT'O NABNGHEA N0 NEepPUMBTPY COUOHMA,

Bo BpeuA OnNuTOR AAMEA NATPYOKOB N0 BOAOMEDE M B8 HMM HEMe~
HANGCE DPH paBIHYHNX MOmynsx ot 2,5 mo 5,00 B nmepEoM BApHAHTE W
or 2,5 Ao 40,0l Bo »TopoM, UTO NOSBOAMNC OLEHHMYE BAMAHME cOofi-
HOCTH MOTOBS HA NOrpesHOCTs Mauepenul.

B 7802.2 NpMBORATOR NpeASABEO HOMYOTHMWE XAMHE HO BOLOMEpS
M 38 HEM, MOAyYGHEHe N0 pesyAhTATAM HOONGROBBHHN B BABMCHMOCTH
0T BONMUHEM MOAYAR M OTHOWOHMA o OpHOHTHPOBOWHO MORHO CUH-
TATH, YTO YMOHBUOEME /77 K& TPETH NePEOKAYAALHON BEAMYMHN pEBHO~
NeHHO JAARHEHWD NpAsoaMHeforo yvaorma ua 3,001,

HAnn papuenta yoraumoBkW O Ha WroAKe PUApsHTE NpUBSJEHHEE
B TA0).2 BHAYGHMS YMEHEWBDTOR B ABA pass,

' TaGnus 2
peAensHo AONYOTHMHE AXNHE NPAMONHHOMUHHX yUHOTHOB

MpavoanHsfsEl yyacToR IpAMonuns fHEH yuac-
iy Eoy b y

sa CY
Moxya®
m CerMeHTHAA| MHBMODUTENHHAA | CEIMOHTHEA| HAMEDHTE ILHAH
Auadparua BOTABRA | Anajparua | BcTaBRA
0,25 4 3 2,5 3
0,4 §,5~5 3,54 3 4
0,5 6~7 5-6 b &y5
0,7 8-5 7-8,5 5 5
0,85 10 10 6 6

(ips oTCyTOTBUM B BOJe NNBBHEUKA U BOAGpOCHeN Mo¥s? OMTE Mo~
NIONB30BAHA KOHCTPYROMA NAACTHHYETOTQ CTPYEBWIDAMATBNR, NPEACTAE-
IApREro cofolf WeoTh BR3AHMEO NepeKpemMBAXNMXCH MIACTHH AAMHON
4,0, ynmpapmaXcq B ynopEoe KOMBWO HE paccrosnum 1,50 OT BXoja.
([paMenenHe TaKOTO CTPYERNNPAMMTENA [103BOAAET Npe HEOOXOAMMOCTH
ACIONHHTENEHO COKPATHTL ANMHY NOABOAAMETn naTpydka wa 2-2,51.

Q
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ComocTsBAGHUE MOTEDs HANOPE B MCONOAOBANHHX KOHCTDYKIMAX
noxesanzo, 4uro npw Mo » J,7 # m<0,3 norepn OnMBKH, T.8, TeOMET-
pHYeCKeA (opua HOBHAUATENBHO CHRASNBAETCH HE (OPMEPOBBHEM CKOpOCT-
HOTO NOMA B MeoTe yoramoBxM CY,

pg m = 0,340,6 OTHOWEHHE NMOTEPH: HANOPE K ROANUMHG Nepena-
Aa8 coctrapaser 0,740,35 aan wesmepurexnsuoll moraBEd M 0,940,5 ans
CerMeHTHON AMAQPSTMN, ONTHMERBENMM BOIAYMEAMA MOAYAN BOTEBKR
cmenyer nprasats 0,440,5, KOrA8 noreépm manopa ® cpeamen mHa 40%
MeHBNE, YeM Y AEA}pArMH, NPH DABRNX BHAYSEMAX BONOMEDHOT'O nepe-
nana . .
[lonyyeHEwe AAA GETOMONGABHOM 30HY SHEUGHHA ROSJPRAIMEETOD
CONPOTHBNOHKA O08MX ROHCTpYEURM (OM.DMC.2) MOBROARDT HANTH mO-
TepR HENOp& AAA ADGOro MOAYIR N0 BABHOHMOOTH

Vi =g£i. (3

Ha OCHOB&HMM NpPOBEXEHHHX HMCCNeAOB&HHM ANA MoOTaBAGHHON sa-
ABYM POROMOHAYRTCH OOIMOHTHAA AWePparME N WSMEDHTEAERHSN BCTABKA
¢ moxyaed 0,340,5, npa xoropou ofscneunsan?es ofnacth yuera 1:4,
o6man Anwna Boef RomcTpyruum nopraxa I0,00 (ee6 MOXHO yMEHENUTH
¢ MOMOMBE CTDPyOBHNPAMHTONA) M NMOrpPemHOCTE MBMEDOHME B Npepsn&X
48%. B MsrorToBieAHE C0nee MpPOOTE OBrMeHTHaA AMSQparws, HO moTepH
ganopa » Hell sHAuMTen:HO OonbEWe, B OBASE C WeM OHA MOXe? OWTE
PeROMONAOBAHE XMMEH NPR XOCTETOWHOM BMXOAHOM nanope. Bomee nexe-
0000pasHO MCMONE20PAEKe HaMepUTeNEHOH BCTABKM, [OTEDH KOTODOM
PABOS MEHBNMG TIPH NMpPOYAX PABHHX MAPAMETPAX.

1. Ha OCHORGHMM MpOPEAEHEHX WCcAefoBaHMi 0TOOpBHW JBe KOH-
CTpYyKIMH BOAOMEPOB, HECNOMHHX B MBIOTOB/IGHUM ¥ HAJIOXANX NpH pa-
Gore ¢ pomofl, cofepzamell BIBENEH.H6 HAHOCH.

2. Eonee panMoHanbHE CTANMOMApRAA JCTOHOBKA BOZAOMEpA HA CTOA-
K& IujppadTa. [IpR spauexnax wmopyas 0,540,5 ofecneyusaeTcs no-
PPEREOCTE MaMepenns B npepejsx 48% # 00BAA KOMNAKTHOCTHE KOHCTPYK-
neEn,

5« CerMenTHYD asafparuy ueaecooGpasHno IpUMeHATH, KOI'ZAS NOTe-
PR RAnNDOD2 HO HMMEET cYURCTREHHOID aHsqan i npH aRcnnyaTsnnn I'na-
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pPEHTE M OCHOBHUM HBAAETOH TPOUOBAHHE NpeASAEHOM NMPOCTOTH KOH-
OTPYKIHK,.

4, PeKOMBHIYOM8A KOHCTDYRUIMA WIMEDUTOABHOM BCTABKM MeHes
AMAfpardy YYBCTBHTOABHAE K QOOMHOCTM NOTOKS, HMEST MeHBEMN Xoad-
GMUNEHT COMPOTHBAGHHA W MEHBEYD NOrpemHOCTH HBMEDEHHA DACXOJB.

AnrTeparypa

I. lodager I1,B., lesenee ®.A. CoBpeusHHNE BOROMOPH ARA BOAOIPO—
BopoB. M., ToomszaT no oTp-By W apxurexrype, I952.

2. [lonosé B.A. CoopyxeHMA AAA pECHpeelGHHA K YYeTa& BOAN NIpH Opo-
meEud. M., "Komoc", I9€6.

3. Camsnukos M. [I. Bogouep ANA MEAMODETMBHEX HACOCHWX CTAHUMM, -
"I'HApOTOXHHRA M uallupanln",-&ﬂﬂi, K3,

4. Crapkoscsan B.E, HocNepoBaHHMA TpyOoua'toro BOAOMEpS-peryisTopa
ﬂlﬂﬂﬂm- - !P.GIEHHH, lﬂ.g'h {9?}-

5. Toneprepx H.H., Wepuas M.A, TenioTexHAvecKU® HONEPUTEABHNE
H peryampyomee npulopu. M., "Meraanypras", A966.

YIK 62-83,621.333,323,072.9.621 .05
®.A A0yT681IHEE, HAY,O0TZENA
[Upunaarunpumnnnuuu)
N.A.AXMO%0B, ROHJ.TOXH.HAYK, CT.HAYY.COTP.
M.A.XyoaHos, kaHj],TéXH.Hayx, 8aB.aa00p.
M.H.Cynrrarxonxaess, CT.HHE
(YoHMRBRA)

CPABHEAWE BHEPTETWYECKHMX MOKASATEJEN
JIRYX METOJOB PETYJMPOBAHWA MPOMSBOMNTEILHOCTH
| [[EHTPOBEXHOTO HACOCA

AH8ZM3 TpaduKOBE PONONOTPeCONeHMA HA ARMCTRYDUMX HAGCOCHHX CTOH-
UHAX NOKA3WBAET, 4YTO WEPOED WCNONBEYEMOR B HACTORMES BEMH CTY-
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NOHYATO® NOKPNTHO® TpPeCYyOMOTO DPACXOAE HPHBOAMT K CYNECTEOHHOMY
nepepacXony BOAH M plexnTposHeprum. B srolf cBABM, AAA pAOMOHAAL-
HOr'0 MONONBBOBAHMA BOAHEX ¥ SHODPrOTHYECKHX peOYpCcOB, NORBARET=
CA HeOOXONHMMOCTE B ONABHOM pPerynRpOBSHAM NPORSBOZHTONLHOCTH HA-
$008 .

Huxe pacOMOTDMM M MpOGHAAMSHDYEM JBE MeTOZ8 NMIBBHOID pery-
NMPOBAHNA NPOMBBOAMTENBHOOTH HE NpHMEDE OPOCHTeNsHOH HAcOCHOM
cranuun "Can?" ¢ neETpodexHHMM Hacocamy [H Tunma 20HIL, (oOTouen-
HEfl zuameTp padouvero koneca 506 mu) xaxAwM HOMMHENBHOR NMpPOMaBO-
Anreassocesp &y = 700 x/c. Teomerpuyeckas BNCOTE NOABOME BOAN
Hr-!D,Eﬁ Mo

B ravecTPe NPUBOAHOrC SNEKTPOABMIATONA HACOCE HMCHOXNBAOBAH
CHEXpOHHE{ esnexTpopBMrevens [/ ='ma AC-104-8 nu‘;nauinnl Mom-
noctsn Noy = 125 kB, wosfIMUMEHYOM MOEHOCTM ¢os g, =0,9 (omepe~
xapmaft), K xsurareas Ton = 0,925 ® wacToTON EpaMeMRs /7, =
750 06/MnH,

Hanpazeswe {, ® wacrors f, HOTOYHARA NYTARHA COOTBETCTERH-
HO paBEN 380 B m 50 T'm,

Inn oOwero aHANM38 W BHABAGHWA BAKOHOMEDHOCTEH HSMOHEHMS
EHOPreTHYECKHAX MOKASATENSN CHOTAMN AMENABOH DeryAMpOBAEMA Npo-
M8BOAATEONBHOCTH HACOCA & npunar 1004980 n/c. Bepxmuil npenex

@ raxe = 980 1/c orpamNveH BO3MOXHOCTED NOABAGHMS KeBATaUNA /{7
H MAXAHHYOCKO!l MPOUHOCTED HACOCKOTO 8Tperare ( /iy, = 1:2/4)-

MeTox ApoccexsHoro peryamposer:s npu R=const,

naBEOe yMeHEUEHHe NpPOMSBOAHMTENEHOCTH UeETPOCEXHOr0 Hacoca
d <@, mooTraeTca myTeM yEEAMUGRWA TMAPABAMNECKOTO COMPOTMBASHMS
CeTH NMPURPHTHEM SaABMERM HE HAMOpHON CTOpPOHE Npd NOCTORHHOM 8HE-

YeHMM YACTOTH BpameHMA /1 HacOcHOro arperaTa. [I[pu aToM pexMM pa-
GOTH NpPABOAHOIO BAGKTDONBMI&TENd ONpeAeNAeTcHd 3arpysxkoft H8 ero

sany N, npw nocrosusolt renwunse Uyn f .

B cuny npocTOTH APOCCHAMPOBAHNE HAK METOX peryidpoRaHuMA
NpOMBBORMTEREHOCTH HAMAC MHPOROE npHMerneHWe B JCTAHORKEX C LeH-
TpoOeEHNMA HEBCOCEMH,

JIna paccMATDMBAGMOTO FADWAHTA OYAYT CNPABEAAMBE CNe;youMe
cooTHomenna J27:

nonsul HAnmop wacoca (M)

HeHy +4H; (1)
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NONeSHAR MOWHOOTS HBCOCE (EBY) |
i £

rRe Hﬁ = H, + RQ* - xapagvepucrux. ceru;

Hy ~ DONCUEMTOAbEHe NOTBDH HEMODA B pEryAMpPyOMeN OpTAHE
E f i i Py P

~ NAOTHOCTS XUAKOOTH, Er/M°;
E ~ NPONSBOAWTENRHOOTE HGCO00S, N°/C.
Cyunapham MOMNOGTH, NMETIpeONAEMAN ZBATATENGM, DEZHE
' ”g" ’ (3)
rae "'?F'?‘?ﬁ- K cace :H;
! E,qufa = Kl ABureTens, HSCO0& W DAXBMEKM NDH AGHHOR 4DO-
H3aBOZRTOALEDOTE,
EoaQENHeNT nO4O8HOTO HOMCOTRHR CMNXDOAEOTO BARKTROABMIATE-
Ef g SADHOWT OT HETPYDKM HE BeXy N, ¥ pexmua sro pedors /[37.
5 YECTHOCTH, B NDHAATOM HEMM JHANAROHE pPOTYAUPOBARMH Npo=
BB ORMTOAREO0TH Hacoce @ = 4004980 n/0 NP APOOCEABHOM MeTOAE
Sarpyssa ABEP8TeAR N0 MONHOCTE HE ero »axy cocresamer N, = (0,644
0,84) Npy . Tipn o7ou B pexuwe DacOTH CKEXDORNOrO KBATATENA ©
nmumulauﬁﬂryp-:;‘m'}q,arn KTl BaucHaeTOR HesnaguTentHO,. Mosro-
MY RENM [DE PAOYETAX UAWLATO
2 -*.E = const .
E:FHHEPHHH ROTOCH M ﬁﬂﬂfl B CROTOMA OOpeHeNANIOR KAE
dﬁﬁnﬂg-ﬂ. (&)
e puo/I nmogsssry semMcmMoo T nnnesmod wommoerm N |, monddi-~
UHERTE MOU~CCTH COFW)y KNl onorews 47, H OYMNADHES NOTEDHE MONAOOTH
A Np mpR APOCCEALHOM NOTONE DEIYAMPCRAANA IPOMSEOAMTSABHOCTH HA-
COCH( NYMKTHPRES NuHMK),

PECCMOTDEM caAyYall NUTEHHE SASKTPOABUTETENT HACOCHE OT THDHC~ -
TopHoro npeoCpasosaTens uwacrors TNY (puwe.2).

B oOueu cayvae TIIY cocToMT W3 yNpapagewMoro BuNpIuuiens JB n
GBTOHOMHOI'0 WHBEpTODA TOKA (HMAM mRanpswenus) AW,

Bunpauurensaas vacts TIY npexmssesvena ann npeoOpasopeAws
NEPeMERHOrO HAMPAXEHNA MOTOUHWKA nuranns ([, o weororol f,_. "
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nccronuroe {/, , & MEDGpPTOpHES - Mpeopeayer IOCTORHHOE HEMPA-
E8HWe F nepesmeRHoe [ peryampyesol uwacTorTH f‘

1o ] cos gy mﬁfmwmwu/"
o - 00§ = <
i | 18 (undysmubusd)
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Qnje

Puc.1., PacyeTHNG B3GBMCUMOCTH @HepreTHYEeCXHX Nokasareneil
unn!uuu Hpﬂngﬁrjnlpﬂﬁﬂﬁlﬂ NpOR3BOANTEJIEHOCTH HE=-

- = =) B HBMECHOHHEOM YBOTO~

'I'H ln!nqnlm HI!EEIIH NpUBOREOID BAEKTDOABHTATENA

PWo.2, Cxena DEryAUDOBARMA NMPOMIBCANTENBHOCTH HACOCa
nocpancraon T4,
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faﬂguu BHAYEeHHE 4a H BpPAHEHHA SAEKTPOABATETONR ONpele-
1A6TCA N0 BHPANEHHD H-F rie p = YHCAO NAP MOADOQE.

HaBecTHO, YTO WBMeHeHMe YECTOTHW BpaNeHMs ABMrarexel nepe-
MEHHOIO TOK8 OCYMeCTBASETCA COrASCHO BAHOHY BKOHOMHUSCKOrO pery-

uapmunn. Hﬂ!‘ﬂpul BUpaxAEeToA, Kax B paGore /47
£ o
Mew

7—'— 1/7,—!—“ (6)
rae H,,.,fﬁ u .EM ~ uanpn:amm, YECTOTA W TOK B OOMOTKE BOBOyR~
AGHAA CMEXPOHHOIO ABUIATENA NDH HOMEHS ABHEX
JCACBRAX}
fz’f u {y - TeKyuMe BHANEHWA BTUX BeNWYME npu audoll wacro-
7€ BpaMEHNA ;
Mg # M,, — OTaTHYeOKH® MOMEHTH palouero MeXaHMaMma np
YACTOTAX BPEUGHMA, COOTHOTOTEBYDMEX { {
Buuncienke snaveruit M, W M,, nponsBojurccs rpajosHanilrivec—

KM criocotou /57. Jlam sTol ueam mocrpoenn §- H - xapaxrepHOTHKE
HACOC8 MpPH DEBAMYHNX MOCTOAHHWX SHAYOHMAX YACTOTH BPEWOHUWS .
HaHecs HA aTH XE8pAKTEDHMCTHKM X8DBKTEDHCTHKY CETH Hu' moayvaeu
COOTBETCTBYDNYO NMPONBBOANTENBHOCTH NPH B8AGHHON YaCTOTe Bpame-
Huf pado4ero KoJeca HECOCHOrO arperata. DTO MOSBOARET MOCTDPOMTE
PerynEpOBOUHYD XBpaKTepUCTHKY HEcoos { = w( , HOTOpAH MpHBe-

BeHA Ha DPHC«3s- o -.—

ﬂmiiih{

Puc.3. PeryaMpoROYNAA XBpeRTOpPECTHKA HAcOCH,
MomHoOCTE, MOTpeGAseMas HECOCOM OT BAJA ABMI8TENA, BHYHC-
AfETCA no Jopuyae
TN L
2

10215 ° (7
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rye ’ﬁ - Kl #acoca GepeTod W8 yHMBEpCANBLHOM ero mpanteﬁunﬂ:n.

pE 2T0M MOMONT, D8 R msurarezen Mg = M,, pakes
e o
Mowen? I“ ABEAETCH YACTHHM OXyvYaeM BHAYEHUHA “u npH A=ny ,
L - E A i T '
Hﬁﬁlﬂﬂu GOOTHOWBHKE -g; B saBMomMOCTH (5) oOscneyiss-
GTCA yNpaRAAOMEM BHUPAMETONEM eM HIMOHOHEA €0 BHXOAHOr'O HAN-
PAXOHNA .
AHaIus sHOpPreTHYECKMX Nox4saTenell CHOTOMN NDH NAHHOM METONS
peryaupoBankn JDPORSBOAMTENEHOCTH HACO08 MPOBOAMM HPH AOMYHOHMM
00 HEeaNBHOCTH pieweéEYOR Al W BHXONHOM HANPANEHMH WEBepTOpa, OAHS-
KUl & ONEYyOOMJe. BTO NOBBOARET BAOTM DAOWETH MO ocoMOBACHN IapuoHHES.
JAns pacoMatpHBaeMON oxoTeMH OyAYy? CHpPABORAMEN CLaiYyDHUMe 00~
OCfHOmGHNA )

Oyuuapaas norpelnAeMas MORHOOTE paBHAQ

Npmett—, (9)
CYMMBDHE® HOTEDH 'Km"ﬂm"if. COCTABAT
ANg=No-W , (10)
A8 Bo" e'ts - K cworems

N,=3Ulcosp - norpelnaeuan ABAraTeNeM MONHOOTS]
e - NIl ynpaBanemoro BHNPAMMTENS .

Fos@fuOkeET nome@BROr0 JAslCTBHA Mg M KoadfuUOHEHT HMOMHOCTH
C0§ g yRpaBARENOTO BHIDAMATONN BABMCAT 0T IAYOHHE DEryAMPOBAHAS
ero swxopEoro nanpaxesns U, J§7.

JqeT HIMeHOHHA ? lmﬂ OpOMBBONKACA N0 METONMKE, HANO=-
zenHoff 3 padore ﬁ}", H8 OpHMePe BBTOHOMHOI'O HHEEPTODE HANDARSHHA
¢ xoaduumentoM npeodpascmemms { = 0,45 [, mpH uaKrcHMamBHOM
SHAYSHUHN BHNDAMAGHHOI'O WANDAROHMA BHNDAMUTENS B DEEUME XONOCTO-
I'c X0R8 Eﬂ = 700 B,

Paoueriye sasucmeoori uawenexus N, f, AN, R4 ¥ cos Y mpa
DPeryudpOBAHEM NPOHBBOAMTENRHOCTH HACOCA DO BTOPOMY METORY NpHBE=-
AeHE HA pic.i (CONOWHHE AMHRAM).

He amammsa 2THX rpajugRoB BHAHO, YTO NPH PEryARPOBEHMHM NpO=-
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HBBOAHTEABEOCTA HECOCA MOCPEACTECM THPEOTOPHOrO MpeoldpasopaTeldd
YACcTOTH PHEPreTHYOCKHE NOKABATOAM CMOTOMH HMEDT K&K KOANYECTBOH-
HNE, TAK W KAUEeCTBgHHHEe WOMeHeHMA NPOTHE METOAA peryiRpOBAHNE
APOCOBARPOBAHNOM o :

Tag, Hanpuuep, OpH APOCCENBHUM METOAS OYMMADHEHE MOYOpH MOW-
HOOTH B CHCTEME YMEHREEDTCA N0 HeAMHORHOMY S8KOHJ MO Mepe YyBeAm-
YeHHA MpPOM3BOZMTeAbHOCTH Hacooda, [lpu srou KA cmeremy B padoueft
BOHEe Hacoca yBeNHUMBAeTCHA MO NpAMOAMHEedEOMY SaroHy. HKosjfunmen?
MONHEOCTH ﬂ.?;l'jﬁ{ S8BHCHT OT pexuyd paloTH CHHXDOHHOI'C JBHIaTANH .

B OTAMYMe OT MOTOAA APOCOENHPOBAHMA, NpH PeryAMpOBAHHN Npo-
HEBOZHTEOABKOCTM HECOCA moopegcTBoM TIY KpWBAR MBMEHEHHA CYMuap-
HEX MOTA8PH MOWMOCTM B CHOTOMS MMEET HMCXORAMYD W BOOXOAAWYD BOT=—
BH O HEeABHO BHpDAXOHHWM MMHAMYMOM .

Mpu eroM B o0neord 4« @oyumapuue norepu MONHOCTH B CHOTE=
M8 BCEIZld MOHBME N0 CPaBHeHHD C METOAOM ApOoCCEeAMpOBEHHS, BTO Aae?
Ao 20% ysenuyenus KM cHoTeMH MPOTHE "eryaHUPOBAHHA METOLOM ApOC=
CeIWpOBAHRA .

Xapagrep uaMeHenus KIJI cucTeMu BOCXOAAMMIl ¢ MOCTOAHHEM BHA-
YeHMEM B MAPOKOM AMBNB30HE peryAMpOBAHMA NPOMSBOAMTENBHOCTH HE=
COCE

KoadpuuueHT mouHoCTH COf f' peryaMpyeMoro arperara HueeT
MEAYRTHBEEK (oTcTapmKY) XsparTep, M 6ro SHEYEHME CHHXBETCR NO
OpaPHEHMK C HEpErymnpyeMuMd arpererauu. OfHEEO 8T0T HEAOCTATOK
ABrKO KOMNGHCHMpYyeTCs, ECAM HeperyaMpyeMse H8COCHHEe Sr'peraTH craH-
q#¥ 000pyAOBAHE CHHXPOHHHMH NMpUBOXAMH # padoTawT P pexHMe Nepe-
BoalyxAeHuA, T.8, ¢ Koej{MuMeHTOM MONMHOCTM OMEpEXADNEI0 XApaK=-
Tepa.

Hapagy ¢ AyudMMM PHEPreTHYEC kMMM MOKAIATENAMM ASHHOI'O METO-
A8 NO CpPBBHEHMD C ApoCCenMpoBAHMeM, HMMEeTCA BOSMORHOCTH yBRONM-
YHTE HOMHHBNEHYD NpPOMSBOAMTeIBHOCTH HAcoca RA 30-40% sa cuer
MOBNNEHWA YBCTOTH BPONSHWA NpH SAXSHHHX NapaMeTpaxX HACOCHON cTaH-
1IHH « '

TutTeparTypa

di. Xycanor M.A., Axuenos H.A., Paxmuos I.X. [lpepeans peryusuposa-
HHA PEEMMOB padorTH lNeATpolexHNX HACOCHHX &rperaToB NpH Ne-
peMeHHoM YWeXe o0opoToB, - MeXsHHMSAnuA XJNonxoBopoTes (FPe-
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GopeTuPHNN HEyYHO-TOXENYOCKKR cOopuuk), ¥ 6, 1976.

g
OHHMROERO ﬁ.B.. DeEskos M.I's Sasgrponpieoa TypJoMeXAHHSMOB,
M., "Bueprms", 1972,

CupounTumxor H,A. PexuMy paco?H SCMHXPOEHHX M CHEXPOHHHX
enextponsurarenefl, M.-N., T'8H, 1963,

Xauyaxao® M.B. u Ap, JacToTHO® pPEryAMpOBAHES CKOPOCTH 3NeK—
TDONPRBOAOCE mepewmemHoro Toma. TamgenT, "®an", I966.

YepxacckAll B.M, 'Y Ap. Hacoow, ROMIpeCCOPH, BOHTHAATODH. M.,
"Breprua®, 1968,

Cumpsior D,B. Hexoropte BONpOON BAGKTPONDHBOJA . C ZIPOCCENAMM

HAONMOHHMA H NOAYUPOBOAHMKOBHM BHNDEMATENOM, - "Hs:un'rnn
BYB. Bmapreruxa", & X0, 1962,
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PEGOEPATH

YAK 333.81631.6

HAPOZIHOXOBANCTBEHHOE BHAYEHHE KOMMAEKCHOIO OCBOEHMA UE-
JWHHHX SEMENL YSEENMCTAHA. Boposos A,ll., Xanmxos W. - Bompocu
NpOEKTHPOBALMA M SYPOKTHBHOOTH paCoTH IHADOMONANCDATEBHEX CMCTOM
Cpepueft Asmm, Bun.B. Temwenz, CAHUMAH, X977.

B ocr8The 2|86TCH TOOPETHHECKMUN M NMPARTHYECHKHH BHEAHB BIMA-
HMA KOMMABKOHOrO O0CBOBMMA UenMHHNX semens ['osomroit, Jxwsskckoil,
Rapuwrcro# grencd W HUBOREGR AMYZAaphM 38 HapOAHOXOSAHCTBEHHNIE .
KOMIIIeKe pAja oOndcredl YeOexuoT8HA, PACKPUBALTOA BHBYOHMEe KOM-
NAEKOHOrO OCBOGHUA LBNAMHHHX Sewens B NPOMBBOACTRE BaxHEHWHX BH-
AOE CEABCKOXOBAMCTBEHHON NpopyKUMM pecnyCaukoN, 8 TAKEe BANNHHE
qenMHHNX pSHOHOE HA JOpMHDOBAHMe® HOBHX AI'DEPHO~NPOMNEASHHEX KOM-—
NAGKCOB, KAYGUTHOHHOS MAMEHEHW® NMpPOWSEOACTBEHHHX H COUMANBHO-
RYABTYPHEX YyCHOBMM MH3HM CTpOMTENEN M OOBOMTEAOH LSNMHHNX BOMONE.

JIK 627.8

POJb BOZOXPAHWME W UX B¢OEKTUBHOCTH B YCIOBHAX BOAHOTO
X0BAUCTBA CPEAHEYR ASMH,. Pexurus A,K, - Bonpocs MpOeRTHpPOBAHME

i pfexTaBHOCTH padoTH IMApPOMeNMOpATHBHHX cmcTeM Cpepuel Asuu,
Bun.8. Tamnrenr, CAHWAPH, 4977,

InA coBpeMeHHOro BOAHOrO XosAMoTea Cpeaueit AsHuM Xapaxrep-
HO KOMINEKCHO® MCNONhS0BAHHE BORAEX pPecypcOB NpM HOCOOTBETCT-
BHM SHYYPUTOZOBOrQ pacinpejeleéHHMA PeyHOro OTOKA M IMaporpaja ..
pofonorpelneHdA, NpH cTadureHOR wHOroneTHeM LUMEIAIHOCTH BOA~
HOCTH C OCTpHM AC@MUMTOM B MBJNOBOAHNE IOAN. B 8THX JONOBMAX
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OAHEM W8 OCHOBHHX BAGMOHTOR BOAOX0OBAHOTEEOHHOW CMCTEMN CTAHOBAT-
08 BogOXpaHMANNG; oOeoneukmanaue nanfonee spPexTMBHOE H MONKOE
HOMOABSOBAHHE BOJHNX POCYPOOB,

B oratse pDSCCOMATDHBEETCR OONeA OXeME8 DEryAMpPOBAHMA BOEX MO-—
BOPXHOOTHMX BOAOMOTOUHMEOB Cpojmel AsMM B BA6TCH OUEHMKE BOBMOE-
Horo sopoxosmiorsentoro spdexra.

Boxuue pecypoN OpexHeasMaTokEX pex cooresnapr 127 KM° MO
roAy opejnelt BopHOoRPTH W 95 su® fo roay 90f-ioll odecneueHHOCTH,

Mpk NORHOM MHOIOAGTHOM DOTYAMDOBEHHM OTOKS BOEX lﬂlﬂ!ﬂlﬂ!
Cpepuell A8kM OOpéM BONOOTAGUM Onpepeaed ®» pasuepe 404,2 Ke®, W
xozopux » sapohHoM XodsMo®Re uomey OwTs MomomssoBao owoxo 92 xu®,
P70 DpAKTHYSOKN DAonoxsraeute ROAHWe pecypls permona, Ha KOTOpue
cnezyet opuentHpdbaTION HPM HASHMPOBBHHM BOXOXOSAHOTHEHHHX MepO-
npastui,

OOman nORGSHAR EMKOOTE BOAX BONOXDAHMAMW AonkH& OHTE JAO0BE=
zena mo 50 s %48, yRORWYeHS Ooneé wem B TpH pasa,

B oraThé NeH aHaxWe pECoTw BONOXpEHAANE CaccellHe » paanuy-
HEX JONOBMNX, B TOM QMON® B OOTPOMANOBOAHNE NEDHOAH M NpPR nepe-
dpooke WEOTH O0TORE OMOMPOKRX peék B BTOT paHoH.

TaOnng 2.

TAK 631.61631.4

0 BOSMONHOM ANBTEPHATHBE MOBEPXHOCTHHM CMOCOEAM [0JMBA.
Xaupaes H.P, = Bonpoow npoexTupoRamus u sdpexrTrErocTH paloTw

TRApOMORHOpATHBEEX cucTeM Opeaned Aswm, sun.B. Temxenr, CAHHAPH,
1977,

PaspATEG OpOEWAEMOI'0 BOMASNGNMA ¥ CpeNHES3HATCHOM pErHOHe,
ofzaZepmedM SHAUMTeNbHHUM QOHAOM CBOOOAHWX 8eMEn: W CHAI'ONPHAT=
HEMR ATpOKAHMABTMYEC KMMH YONOBHAMM, NMMHTHDYETCA OrpAHHYEHHOCTRHE
BORHEX pecypcoB, B aTHX yoNoBHAX BCe OGoNBMY0 SKTYSABHOCTE IpH=~
o0peTELT BONPOCH BHKOHOMMODMO DACXOXCBAHWE OPOCHTSARHOK BOAH 24
CYe?T pPSUMOHSNMSALHK DORMMOB OpDOWMEEMA W NMpUMEHEHMH HOBHX, Npo-—

I'PeCCHBHEX 0N0C000B NOAHEE.

1534

S—— R amh—



B c?aThé NpPUBOAMTCH OlGHKE HAUGONee DECHPOCTPAKeHHOTO B
XAONFOEORYSCKMX pallonax CpemueM Asuu cnooola MOAMBE ~ NOBEPXHO)Z-
HOrO no COpoBAAM W JEHW NPOrHOSH BOSMORHOCTH nepexona ua Ooxee
operpeoccupite cnoco0H OPOWEHWA B 2T0H BOHEe, K KOTODWM 8BTOp
OTHOCMT QNONEEBAHNE W BHYTDUNOUBeEFO6 cpowesue (BMD), We ykasas-
HEX CHOCOGOR BM0 oGecneuusae? namdoree sPeKTHEHOS MOMOALHOPA-

HHE OPOCHTENBHOA BOMH ® MOMeT DACCMATDHBATROA B KAYECTBe BNBRTEp-
HATURE ODDOBAKOBOMY OpOmMEEMD,.

Budnuorpagmnit 6.

JiIK 634.61633.5

MAPOMOIY IEHOE PAMOHWM POBAHME W PACYET OPOCHTENBHMX RORM
WA XAOMYATHHKA B YOIOBUAX AMINHOH B0HH. Wpepep B.P., Baouns-
s H.H., Tpyuosa T.A. - Bonpoow npoex?RpoBSHMH M ShIexTHRHOCTH
padoTy I'UEPOMBAMOPATHEHMX CHeTeM Openrsh Asuu, swn.B. Tauken?,
CAHHKPL, 1977,

B oratee Npejcianuéns wnTrTUKE OUpeASNeHMH OpOOHTOABEHX
HOPM KNOMYATHERER 746 APNpOAEEK yonoBuR Cpemuell Asmu, OCMOBaK~
HOH HB DECYOTA CYMMEDHODO HOMNAPEHNA C YYOTOM HANMATHUEOHMX, K-
TONOTO~PEOMOPPOROTHYECKHUX B TRAPOreONOrHYGCRNX janTopoB,
BueneHue THAPOMOAYNBHHX PaiOHOE NPOMSBOAMTICA [0 AWTPOROIHYOC KO-
My cocraRy novB0OOpASYULMMX nopox. LnA yonoskik rayOoxoro semera-
HRW TPYHTOBHX BOA BHAGNGRO NATH TEAPOMOLYABHNX DEBHOHOB, NINA KOX-
AOroc Ha kOTODWX YCTEMOBNEHA HODME OCYHEHUA.

TeOnuy 6, wiaweTpanuf 4, ﬁuﬁnnrpuﬁmﬁ 2.

JIK 631.6

ROJHER PEXWM OPOMAEMBX TAKHPHHX MOYB B YCIOBUAZ CYPXAH-
JAPLUHCHOM OBJACTH YeCCP, Pemetros ['.I'. - Bonpoow NpoeKTHDOBaHMS
# af)OKTHBHOCTR padoTH IHAPOMERMODATHRHHX cHoTeu CpenHett Az2mm,
bul.8. Tamxent, CAHWHMM,X977.

AadHue HoOALAEHR{l 88 BIAXHOCTHU NOYE XNONKOBONO NONH MO8«=
BONHAN ¥ YONOBMAY IAyGOXMX TpYEToBNX Box CYDYBHAADLMHOROW 00=
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AOTE JCTAHOBMTE NpAMOIHHOHHYD BARNCAMOCTL CYMMAPHOIO WONEpPOHHA
O0OYBESHHAOR BAAT'N 9T REBEHOOTH DAOYETHOTO CNAOA. ANANNS MoOAyvYeHHO-
To waTepussa Mosasan, Y4v0 PACXOX NOVBEHHOH BAArM HE HONapeHuS

! TpeHONUpANND OrPeHAYMBASTON ONPENONEHHNM CNOEM BASrONepeHoca,

lps nepsod moAwWSBe TSREM mBaRercs caofl 0-80 oM, mpH :rupml 0150

CM N OpR noduexyogux - 0~175 eu.

OnpepeasHs UONEBEN® W OPOONTONLHWS HOPMH XNONYATHREA [1DH
BOSAGKWEARNE HA mmum noysax, OpooNYeTHEAR HODME HETTO
cooraBuxa B020 u h‘l NpR EecTH BOreTAQUOHHLX NoNMBAX, Pacxop
BESTR HE HOMApe H TPRHCNEpPSUMD PO BPOMA NPOBAAGHRA MONWMBOB
coorannmer 4495 w°/re;

TaOauy 2, waamerpamgul 3, OmGamorpaguft 10,

JAE 634.443.21-631.6.626,87

ONPEAENEHAE NAPAMETPOR EHOOVENH M PABHOBECHOW COPBmM
COXEW B IOYBOT FYHTAX N0 JAHHEM NONERHX OMWTOB, Bemosa I'.N,,
Exuxos B.E., Bymres 1.0, - Boopocs mpoexTmpoBanmd M oddexTHs-
HOOTH palo®y MWAPOMOARODATHEENX cECTeM CpepHedl Asmm, Bun.8.
Temzeny, CAHMMPAM, 1977,

B orarsd paccuorpeE nozesolf METOA RAXOEAGHMR ABYX [8pameT-
poB nepsHOcA comeR: momBesTHRHON RupdysEm m pamHOBEcHON copl-
gEM. A28 9TOr0 MONONBEYRICH SHDPE pecupepensnms coxell w Baarw
b DOYBGENOR Toame onwTHON NIOWAAKE, NOAYYEHHWe B pesyaALTaTe
orfopa mpol TpyETa AAA ABYX MOMEHTOR BPOMEHN NpH NpPOMNBRE 3800~
meEE0ol TONNE RNORARKH.

OpEBORETCA OPHEMED DBCYETE.

TaGamy 4, mxawcrpanull I, OmGEmorpagmil 4.

JIK 631.4:51

K BONPOCY NOCTPOEHNA MATEUATWYECKOH MONEMH JABYMERHON 3AJA-
¥ RIATOHEPEHOCA 0Pl BHYTPMNOYBEHHCOM OPOZEHMH. Xewmpaes i.P. -
Bonpocs @POSKTHPOBSEME M S)JeKTMEHOCTHN paGoTw ruAApoMenuopa THE-
BEX cwcres Cpexmel Aamm, msn.8. Tamzenr, CAHMUPM, 1977,
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iipnueHelne BHYTPHNOURGHHNrO OpomeHun (BII0) oxes8a0ch sddex-
THBHHM B Y9CTH SHOHOMHN BORH, NOBHNEHMA YDOXBRROCTH R NOXBHE-
98QiE NouWpa,. [TpoeRPHDOBBHWE NPONSPOHCTBEHHNX cucyes BIO moTpe-
G0BBNO  pouGHHA S&jAAYM BISTONEpeH0Ca B HONBOTpyHYAX NS Jonee
0OOCHOBEHHOrPO HESHAYEHWS DPECCTOREEN MEXXY yPAGNHNTENFME W EDy-
THX napaLeTpoB chcTeMH, B cTETHe OQMBOAMTCE NpHMED UBSIGHEOID
penieHnA ABYMEPHON BEjaul BIETONepeHOCa, OCYNOCTYBISHEOrO RA
oEN M-222.

Hiapcrpayufl 5, ducamorpedmit 6.

YK 626.8

OOPEIBAEHHE METOAOM BrZA ADHOJHATEAGHOTO SUABT PAIMOHHOTO
CONPOTHBIEHHA APEAN, OBEYCHOBAEHHOIO HECOBEPHEHCTROM EE ROHCTFVE-
UiH, [0 CPABHEHAD C MONOCTED TOPO EE IHAMBTPA, Jepums 1.B., ¢u-
1a708 J.M. - Bonpocu npoekTspoBeHms M ajjesTusHocTM padors THA-
poMeIMOpa THBHMX cHeTeM Cpemmedt Aswm, sum.B8. Temxese, CAHWIF,
1977,

- B peCore paeTCs weTonuxe oupeiedeHMs MeTOAoM BI'MA zonon-
HHTEABHOI'0 CONDPOTHBUEHHN, OOJCAOBAGHHOI'0 H&COBSPEEHCTBOM KOH-
OTPYELME ApeHM, [0 CpasHEHNMD C HOAOCTHED TOT0 X6 AMAMETDS .,
llo pesyarreTaM NOCTPOEH I'DadRK BEBMOMMOCTN JEAWGHHY AONOIEN-
TEABHOT'C CONPOTHBASHHR OF CKBSEHOCTW APeBHAXROE TPYOu.

TaOnuy 2, manwcTpaumit 2, OnOanorpsduit &4,

YiiK 626.862

JABOPATOPHHE HCCAEZIOBAHMR BORODPUEMHON CMOCOBHOCTH NAACT-
MACCOBOI'O IPEHANA C ®WALTPOM WS HCHYCCTREHHME BOAOKHRCTHX
MATEPMAXOB. Cepefpenmmkos $,B. - Bonpock mpOeRTWpOBERER B addex~
THBEOCTH palo?H I'EADOMEAHOPATHBMNX CHeTow Opepnefi Aswm, Bum. B,
Tamgent, CAHMIPH,T977. |

[IpnBOAATCH pPe3ynsTaTH A8GOpPATOPHHX ONWTOR OO ONpelOAeHHD
BOLOIpUEMHON CMOCOUHOCTH NMASCTMACCOBNX ApeH ¢ JUIHTPOM R8 NO-
KYCCTBEHHHEX BONOKHMCTHX MOTEpRANOB (TeXHMuECKWH! KANpOH, CTER-
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40%HaEb, CTORNOXONCY, MTANOAEHOE (BBENBTOE0® BONOKHO, HMIBEpH
HasHiiTala)s

Hsnaraesod TEOPeTHUSOSAA CTOPOHA OLGHRM BOXONpPHEMEOH omo~
000HQ0TH KOHOTPYRUMA RAKPHTOrO APEHERE, NMPABOARTCA NpuMep oOpa-
OOTER RAHHNX, MOAYUSHHHX MpR npn:nuunl ONETOR B NPAMOYTONBHHX
GUABTPALUOEHNE AOTRAX,

Tataug 2, wamocepauwit &, Gutnuorpafri &4,
626,81634,6

- +0 APFHAXE CYUECTBYDIMX YCANEE CORXDBOB B HOBOW BOHE OPO-
JERHA TOXONHOH CTEMW, Hefwew B.A,., Heliwan B.A, - Bompocs npo-
SKTUPODARMA W B)POMTHBHOCTE PECOTH THAPOMBAAODATHBHHX CHOTEM
Cpeaneft Asus, Bun.8, Temmeny, CAHMMMI, 4977,

B ota¥se NpepnareeTos CpABHMTENASHO NpPoOCTOR WeTOX ApeHaRsS
380TDOBHHNX TOPPHTODHI CHOTEMON| MOARHX CEBAXMNH, 060DyAOBAHHNX
apaufTaMn 0 HeHTpAAMaOEaRHOHN nopaveldl Bo3AyXE, DTOT METON HOHAN-
YaeT HOOOXOAHMOCTH HaDymeHul CyuecTBYOWMX SAAHEN M HOMMYHWE&LMH.

ipuBoRATCA PEOYeTH NMEPAMETPOB JAPeHAXHNX CKBARMH NPH pas-
MENGHHE MX AKHOUNHMM DEAAMM M NO KBEZPATHOM CeTHe, 8 TAKEE OpH—
SHTHPOBOVENA pacyeT noTpeduol NpPOMSBOARTENBHOCTH NEHTPANsHOM
BoMnpaccopHofl JOTAHOBEM,

Tadnug 3, wanwcepauuli 3, GuCzuorpadmit 3.

YAK 631,41626.8 .

O COCTABNEHHM HAPT ®PAKUMOHHOIO COCTAEA BOAOBMEMADIMX
OOFPOA jifif TIOABOPA ONJBTPOBHX OBCHIOK CKBAXWH BEPTHKAJNBHOIO
APEHAXA, Hemmuas H.Wl, - Bonpocw mposkTHpPOBEHUA ¥ sdfie KTMBEOC-
T™H padoTs TMApOMENMODETHBHNX CHcTeM Cpegselt Asmm, sun.B, Taw-
geur, CAHUNPM, I977.

B paCore npu4BefieHH peayAbTaTH OLEHKH fipaKUMOHHOIO cOCTE-
B& NOCUSHHX BONOHOCHHX IOpDHBOHTOE, BCHDHTHX BWpAGOTKaMH IAYyOH-
HoR 50-400 m u wmompocTHD GoAee 5 M, M ANA BHASNEHHHX paanocTel
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PECCUMTEH COCTER (JUARTPOBHX OCGOENOR CKBAEKMH BODTHHRAABHOIO Ape~
HANS .

TaOnuy 2, unneorpanuit 2, OuGanorpaguil 3.

JIK 631.6:624.131

OCOBEHHOOTH @WIBTPALUWOHHHX CBOHOTB JNECCOB MACCHBA 11 QYEPE~
Adl OPOWEHHA HAPUMHCKOW CTEOM, Xywuexos B.N,, fyrew A.A., - Bompo-
CH DpOBKTHPOBAHMA M PdPERTUBHOCTH paCOTH TAADPOMENMOPA THEHHX CHO=
TeM Cpepuelt Asun, sun.B. Tamkenr, CAHMWM,Z977.

AHBAMZ DESYNETATOP MHOTOYMCISHHNX IQAEBHX ONWTOB A&H BOS=
MOEKHOCTH @BTOpaM paCOTH YOTAHOBUTEL BEKOHOMADHOCTM HBMEHEHHA O
rayOutol GUILTPANMONENX CBONCTS NECCOBHX IDYHTOB, [pHYpPOYSHHNX
K OnpereneHENM THIABM penseda; BOROPABAGNAM, CHNOHAM W RHANAM
KPyNHEX NOTOB, & TAKEe NPOCAGAMTEL HSME'6HM® BOZONMpPOHULSEMOCTH
B NpoLecce ANATENBHOr0 38MBYMBAHWA JNECCOBWX TDYyHTOB B ONMMTHHX
ROTIOBAHEX,

Kpoue Toro, yoTaHOBNeHA BAKOHOMEPHEA BSAUMOCBAS: MeRAY
BenHYMHOR Road@uuHenTa GUABTPELUMM M ofseMHON NAQTHOOTHEM CKeNe-
T8 AGCCOBHX ICYHTOB MO pPOSyAbTATAM NONEBHWX ONNTOB, NPOBOASHHMWX
8BTOPaMH J8HHOrO MeonejoBaHWA Ha nuowaam Il cyepenm opomerMA
HepurHCKON cTemn AnA OCOCHOBAHHA TUXHMUGCKOI'O NpPOEKTA.

Hanperpanuit 4, GuGnuorpaduit 3.

YOK 55:624.131

YCROPEHHNH METOl MPOTHOSA MPOGALOK JECCOBMX TOPON. Kpyr—
noe J.H. - BONpOOH NMpoeKTHPOBAHUA M sddesTHBHOCTH padoTH I'HAPO-
MenuopaTUBHHX cHcTem Cpephelt Asmm, Bun.8. Tamwenr?, CAHUMPU, X977.

Ha ocHOBE MHOIOUYMCAGHHWX onpeAeNeHHEY noxasaTeney NMIOTHOC-
T JIECCOBHX NIOpPOA NoOCie AAMTOALHOTO WX 38MAYMBEHUA YCTOHOBAGHH
TPeleNbHNEe BoNUYNHN O00BeMHOM waccw cHeneTa M MOPHCTOCTH rpyHTa,
AdpaRTEaYouNe 3aBepiieHde Npornecca YNAOTHEHHA MpocafovyHOf no=
PopH. Cpenuue WX SHOYEHHA MO S~-METPOBNM MHTEDBANAM HIMEHAKNTOR
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N0 rayGkHe SB8KOHOMBPHO H COOTBETCTBYDT ODEAHHM HENMDPAKEHWAM B PO~
canouHOM Toame kKeikAOM 3O0HNW, .

HomoxksoBanke 8THX NOR83aTeNell M onpesieneHHHX NPH HIHCKAHMAX
H& NMPOCA&AOYHNX IPYHTAX NO3BONAST YOTAHOBMTE IPOCAZOYHOCTE: NeCCO-

BHX NOPOA M BWYMCNMTE DEBMePH NpocARKH Oe8 HROPOTOCTOAMMX ONHTHHX
HOOABAOBEHMM,

TaOaun 4, waawcrpanulf 2, OuGamorpagui 11,

YIK e22.241627 822

BINAHUE EYPOBOTO HAKOHEYHAMA HA KEPH - MOKABATENL MPOYHOCT-
HEX XAPAKTEPMCTVH BETOHA MAOTHHH AHWEAHCHOIO BOAOXPAHWIMNA. Bopo-
BHHoKER B.A,, Tanpodms B,C., Hywapesokuit A.A., Arcenos K.H. - Bon-
POCH MPOEkTHPOBAHHR M s§JexTMBHOCTH paloTH I'MAPOMEAMOPATHBHEX CHO-
veu CpexHed Asmu, 3nn.8, Tamsem®, CAHMAPH, 4977,

B paGore Ra odoBe CoXBMOPO MPOESHOROTBEHHOIC MATEPHANA MpH-
BOAATOR OPABHHTONBHWE XApaRTOpPHOTHKM HepHA NP TBODAOCNIEBHOM W
amiaguos Oypeums no Gerory. MeTomaus uaTemaTHueckof OTETHCTHHM
JCTRHOBIGEO, YTO NpH aAMABHOM COypeRMM NASNMEM KepHA N0 DARY NMoKa-
sarenelt (ANMHE, KEYEOYHO MOBEPXHOOTH ¥ AD.) MMODT [pPOMMYISCTHA
00 CP4BHOENMD ¢ KePHOM HpM TIEPAOONAABMOM OypOHMH.

TaGaun 2, wanvorpenull 4, ouGamorpaguit 6.

YAK 626.,81631.6

0 BOBMOEHOCTH WCTMOMBBOBAHMA CYRADEWMX YCTPOUCTB B KAYECTBE
BOZIOMEPOB JIfi TUIPAHTOB SAKPHTOll OPOCHTENBHOU OETH, Tymanop AA,~

Bollpoos  DpOSKTHPOBAHMA M 8lPerTHRHOCTH pECOTH I'HAPOMENHOPATHE-
HNX cuoTem Cpepme# Asum, Bun.B, TamkenT, CAHWNPH, 1977,

- B crarse MBNONGHN DeSyNBTATH MCCNEAOBEHMS ABYX KOHCTPYKOML

BONOME PHEX JCTPOHCTB, MpeAHA3HABUEHHNX ANA yueTa BOAW NpH MONMBeE
PEORNMM BABETAMM. [IDHBOAATCA OCHOBHNE pacyeTHHEe MapaMeTpH W BHAIH-
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BNDYETCH BOSMOXHOOTH yMEHBESHWH radapuToR KOHCTpPYyKUMM Oes yXyzme-
HER WX SKONIYETANMOHHNX K6YECTB. PSROMEMJyeTOs ONTHMAJEHOE peNSEHE
fNpE HCHONB30BAHHM ROAOMEPA ¢ THIOBHM TRAPAHTOM KOHOTPYKUMM HMHOTH-
ryTe "CpezaarunpoBoAXIONOK",

Tadany 2, Ruavorpayui 3, CuGrrorpadidt 5.

YIK €2-83.621.333.323.072.9,621.65

CPABHEHUE BHEPIETUYECHAX NOKASATEIE@ ABYX METOJIOR PEI'YIMPO-
BAHUA MPONBBOMMTENLHOCTY NEHTPOBENHOTO HACOCA. ACyTanMeB ®.A.,
Axuenior M.A., Xycauos M.A., Cynrauxopzsese M,H. - Bonpocw mpoexTi-
poRasun R spPexTMBHOCTH pasoTH T'MAPOMEAROPATHRENX cHoTeM Cpexmelt
Asmn, »un.8. Tammen?, CAHUMPH, X977.

B pesymbTaTe CpABHOHWA PHEPIéTHYECHKHX NOKASATONOH HACOCHOIO
arpsrata onpefeasHo, YT0 PEryAHPOBARHe 60 NPOMSBONHTENBHOCTH W3~
MBREHMEM YACTOTH BPAUEHMA C NOMOEED TRPHOTOPHOTO MpeoCpasonaTels
YaoTOTH yBeanyusaer KIJl cucrems R0 20% NMpPOTHR MOTOAS peryaMpoRa-
HHA ZIpooCennpoBaHneM,

Maxncrpanai 3, GuGauorpaduit 6.
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COAEPKAHHE

A.ll.Boposoe, W.Xanuxos, HapomuoXosmilc TEOHHO® BSHAYGHHS
KOMNJBKOHOrO OCBOSHMA LSAMHHHX BeMen: YaleKHOTAHA

KeA.PaxuTus, Pons BopoXpeHWAMN W uX sffeKTHEHOCTEL B
JONOBMAX BOAHOr0 xoamMorea Cpegmel AsuM

H.P.XoMpaeB, 0 BOSMORHON BABYODHATURE [IOBE PXHOOTHLM
onooelaud nomEBa

B.P.Hpenep, H.K.Baomasesn, T.A.Tpyuoma, I'uapoMORyABHOe
paRoORMpOBAHHe M DACYET OPOCHMTENEHEX HODM AAA XToln-
QATHHKE B YyOROBMAX GDHRHOM BOHM

I'.T.Peniezon, BopuWN poOxMM OpOWBEMHX TAEHDHHX [OYB B
yoxoBmAx CypxemaépeuHoROR oOascTE YaCCP

I.l.Benona, B.E.Kawkom, 1.0.0yasrus, Onpejexcuue napa-
MeTPOB AMJPYEMK K paBHOBECHOM cOpPOUAR oonel B
AOYBOrPYHTAX NO AGHHEM MONEBHX ONNTOB

H.P.Xaupaes, K Bonpocy nocTposEMR METeMETHYECKOH MOXeNM

ABYMOPHOR S8&78YM BEArONEGPEHOCA MpH BHYTPUNOYBEH=
HOM OpomeHnM

A.B.Jlapusa, 1.M.QunaroB, Onpenenenue weromow SI'MIA aocnoa-
HHTEABHOr0 UABTPALUOHHOIO COMPOTHBIASHUA ADEHH,
00yCAOBASKHOI'O HECOBEPWOHCTBOM €6 KOHCTPYRUMM, MO
CPaBHEHHD C MOAOCTED T0I'0 X& AuUaMETpa

®.B.CepeCperEukon. JaGopaTophue WMOCNEeAOBAHEA BogonpHeu—

HOR cnocoGHOCTH NASCTMACCOBOTO APEHBXA ¢ GUALTDOM
M3 MCKYCCTBEHHHX BONOKHMCTHX MATEpHSIOB
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B.f.Helman, B.A.Hefiuan. O apename cymecTByOmUX yoazed
COBX030B B HOBOW soHe opomexnn T'omomHoM oTens

HoH.KennxHes. O COCTEBNGHHM HEPT PEKIMOHEOrO ©O0C-
TEBA BOAOEMENADIMX Mopof AJNR Nozdopa JUARTPO=
BHX OCOCHIOK OKBAXMH BEDTHHANELOIO ADeRERA

F.X.Xyuauon, A.A.llyrau. OooGeHHOCTH @ln:!puulnnnﬁx
cBORoTE neccoB MacouBa Il oyepepRm OpomeHHS
Ke pmiueoKof CTeng '

A.H.Kpyraoe., YOKOpeHHWE M8TOJN NporHosa MNpOCAZOR
neccoBNX MOpox

B.A.Boposunckuil, B,C.l'anpo0ms, N.A.Jy: spesckult,
K.H.AroeHoB, Banasue OypoBoro HAKOHOUHiRA
H8 KOPH ~ MOKABATEND HPOYHOCTHMX X&DBKTEpPUC—
TRE O8TOHS NMAOTHHH ARJMEAHOKOTO BOAOXPAHHANMA

A.A.TymaHoB, 0 POSMOXHOOTH WONOABBOBEHMA O yREDEKNX
yoTpoloTE B RANECTBE BONOMODOB ANA I'WIDAHTOR
BAKPHTON opoomMTenBHOMN CcOTH

®.A.ACyranues, H.A.AxuenoB, M.A.Xyoamon, M.H.Cyaran-
XoExaepa. CpapHEHH® BHOPreTHYeCKMX MoxasaToxeil
ABYX METOZOB DEryAMPOBAHMA MPOMEBOAMTOALHOCTH
eHTpolexHOro HACOOSE
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BOMPOCH
(POEKTWPOBAHUA W BOPEKTUBHOCTH PABOTH
PIHPUHEIHEP!THBHHI CHCTEM CPEHER ASHM

COGOpHHK HAYYHHX TpPYHAOB
Bunyck 8

Pepaxropu E.H.MBxywenko, E.d.Hamsrmma

oKe . lema B0 xon, 5. Jagas & B67,
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