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pa.;mf Eﬂ;id:mca PE3YIETATH HAYIHO-UCCIE[OBATENBCKIY
. e NOCHENHEEe DOOH COTDYIHuKaMM KasHMMEX mo
SRy CEIECKOXOSAUCTBEHHEX KYABTYD, MEIHODALGH 38C0-
JIEHHHX 3€MEJh, TeXHMKE M TEXHOJIOTHE MMIYABCHOTO JOERTeRaHNA
H?.HHU-I‘G CpoueHRA, (CBemNEHH BONDOCH OOTHMM3AUMA DHCOEHX cnﬂ;eiﬂ 2
:Eeuﬁ-::ﬂﬂii KOMOHEHDOBAREHX (ODO3IKOBO=-HORNEBATBHEY nn.:msma:
i AUBOTHOBORYECKUX CTOKOB. [IDMBENieHA MeTOmLuKA OLlEH~
onrIeckoll sfferTHEHOCTH opomasmoro SeMIelentA,
[IpeNIOREHEHE HayvHHe DEXOMeHIAIlM MOTYT OHTH MCHONB30OBAHH

B OPaKTMKE BENEHHA ODOUWAEMOT'0 3eNIemeis, NPOEKTHPOBAHNA ¥ SHCH
AYyaTals IEIPOMENHODATHEHIEY CHCTEM, i

i PelarMORHAT KOLIeris "
-A.JlyxosHult (oTB.pexn., CAHMIPH) , T.M.Jlepnarra, A.¥.Xynaes

(oTB.pen. KasHMMBX),A.A.Kamupos (sam CAHIIPH
wdbadl e 1-{"1.3- E.II..
A.M.Myxamenor, A.T.[NMyxaron i i

Kasaxckiml HayYHO-HCCIENOBATENECKM
HHCTHTYT BOMHOrO XosaiicTsa (KasHIMEX),
1984

I' H.¥gauon
EAHAMAAT TOXHHIOCENI HAYX

A_K,[apasoron
crapmfi Hay ikl COTPYEMEX

B.K.Xpanona
M e

BHONOTHYECKH OITYMATBHEE HOPMH ¥ PENHM OPONENMA
OCHOBHHX KVALTYP 00 IFWPQUHHM 3O0HAM KASAXCTAHA

Hesaxeyss pecnofarae? Gombmm BOSHORHOCTEMM DAIBATHA Opo-
TafHOro Semneperns. POME NPErONMEX BAS OpoNSHNRA 3eMeRb, OO JNAK-
et wHeTHey?a mousopspesma AH HasCCP, ompepeasmetca B 57,5 wan.ra,
#3 xoropsx Gomee 2,0 m¥H.ra B HacTOmM®E BpesA OCBOSHO. B nocaxem-
HHE PONH OPOEASHMOS SCMNGNONES KNTOHCHBHO NPONENTAeTCA B [EHTPaNb~
Hite, coBepHHe, JanagHwe pafioNs, W B HACTOAEES BDEMA OHO MpAKTE-
ySeKE OPEYPOUSHO EO BCEM MPMPORHIR 30REM pecayCaumx. Ocsoese ae-
Mens, ocoleHHo B HOPEX 30HAX, I@ OTCYTCTEyeT EMpORAd NPAXTHEA
opOEAENOPO Senefexns, Tpelyer paspafoTai HEYywMO 0G0CHOBAHMEX
OPOCETEXBHMEX HOPM M PERMMOB OPONOHNKA CONbCHOXOANACTROHHMX KyAb~
¥yp, No3poXsmamx ofecmewi?h yCTORUNENE BECOKHS YpoEaH OpH yaywme-
HIM M COXPOHOHEN MEAHOPATHBHOrO COCTOMNMA OPOASHEK SEMBIXD.

" OfocHOBAMEOE YCTAHORAGHKS DOREMA OPOESHES BOSMOKHO TOABKO
OpM YCNOBMM KOGMILNERCHOPO YWeTa OPHXOAHO-PACXOIHEX 3ASMEHTOR BOA-
Horo GanaMea B CHCTEMEe MOYBA - pacTeHWe - MpH3SMHMR CcaoR armoc-
gepu. Or foro, B KARCOR Mepe pexdd OPONEHHA COOTROTCTEYyET rpelo-
BANWMI PSCTEHMIt B FOAS M COXPSHEHHD MENNOPATREBROTO GxarononyuHe
HO OpOmASMMX S6mMnaAx, OYyNeT 2aBHCETh OPORYETHBHOCTS OPOWMASHOrs
rexrapa.

B puapoMeAHODETHBHOR Heyxe W OpaxTHRe CYWSCTEYDT Pa3XNWHHO
HOTOOH YOTAHOBIOHHS DOXIMOB OPOWONMA cenbCrROoXOSHRCTBOHHMX KYyAb-
TYP, N3 ROTOPHX MOWAO BUOSANT: TPH OCHOBHME I'PTHIN:

-~ FOTAHOBNGHHMO DOXMMA OPONSHMS IyYeM pOo0EeHNR ¥ AHANM3A
KHOTONEeTHOro OMTA ¥ NPOM3IDPONCTESMHOR NSATSALHOCTH NEPeNOBX
xoaafc?s;

- YCTAHOBIGHWE DEXHMA OPOWSHWA HA OCHOB® NOCTAHOBKH Che-
THENEHET NonoEEx omsros (nerepwEpoBaHHMR MeTOM) ;

-~ YOTAHOBAOHHC PONMMOB ODOMOHNA M CYNMMADHOTO poponorpsfze—
HES EOCBOHHEMK MEeTONAMH C HCOONh30BAHHEM OCHOEHEX noxasareneh
AMIHEHHOR CcpenH pacTeHMA.
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Pasamun cpgse

> 4“: E;ﬂzzmm BO/IH PACTEHAAMH C METEOPONOrHYSCRIMH yC-

nnamse OCHOBA MX ocTaeTcA emmofi. Bo meex CAYYATX

g menwaanum -:-enzma. : HA pasmep somomoTpeCReHNS DALHMOHATBHOIG

s m; HECOOTBeTCTENEe Mexny faxTHUeCKMME K pac-

e NTHHEMR EOPPeETHDYETCA BBENEHMEM NONpaBOUHKX xO3ddH-~

St M?mwﬁﬁ CHHOBDEMEHHO H BUMAHKS HA 5TH CRESH PerKo-

B H:.:H;HE! IPHPONFEX 30H.

SR s Bﬂmapumu:mmm PACUSTHEMH METONEMM SHAUEHKH OpOCHTEmp-

BHEMH IAHHEMH NOKASANO0 XOPOWYD CXOMMMOCTD.

Tafxuma I

3naueHds NSPAIMTOB BORONOTPOCAEHHR APOBON NWSHMIH,
YCTAHOBNGHHEX DASIHUHHME DACUSTHEMM METONAMM (ame)

Tom # mecro (Beguipes ;  Jefupws BOJONOTDEGASHHR, PACCUM-
POBENEHHA gggnuur- TANHHE [0 METONHKan
HCCHeNoBAHR Aewd, (A M yx {B.C.Me- H.B.la- j epHIT

ycraHsos- C.M.Az- :zeunpesa (HWIb-
ASHHES [APLOBHK | | ganro

o 1 I 1 ! e =l
Typrak, 1982 340 X009 b4 972,7  340,9
Kyorawah, 1982 - 167.0 29,0 148,7 . 1058
legpomasioRcss  ron o 166,4  I147,5 1355 1064
tAFponeExoRtls . | 0.0 .. Lb2e &5 ABT e

Opsexo Hanbodee TomHOR McXofHOHM mMfopmanKefl K pacueraM pacmoNa-
ras? OHORNMMATHISCKU{ MEOTON, EOTODMH W IpMHAY FEME I AaanRei-
max pacueTon. MCXONHEMW AAHHEMH CHIN DPHEATH CAEAYDERS: BHONOTE-
yeckne RoadfimHeHTH EYIBTYP, YCTAHOBIGHHES 9 HCNEeDUMERT ANbHEM Y-
T, KIMMETHUSCKH® MONSKANEe NORASATENH METEOPONOrHUSCKIX CTas-
mft sa nocxepsme 40 ner HaSipHeHMR, MAHHWS HO eHonOTHN, ErPOTEX-
HHEE BO3JIeNEBaHRA M MNOUBEHHEM BEArO03ANACEM JUIA paccHMAT THBAGMEX
30H PeCTYSHMEM. OBANOTPAHCHOHPAIMA WIM CYMMBPROS poponorpelasHue
CeNBCROXO3RUCTBOKHNEX KYNLTYD ¥ JedHIMTH BONONOTPeCICHRR npeicTan—
neEn B Tabn. 2.
YoranoENEHO, UTO NOTPeCHOCTD KyALTYD B NONEBHOR BOLS® B CHIb-

Hoft cTemeHH MAMEHAETCH HE TOIBKO B NPSASNaX PEaNHGHHX SCH, HO H
BHYTDR 30HH ¢ W3MEHBHHEM ecTecTBeHHO: araroofecneqerHocTn. Conoc-

TABIGHWE SHAYCHRE NedumE7oB BOMONOTDEOASHNE, YCTAHORNOHHHX GHOKAH~
MATHYECKIM METOJAOM N0 METEOTIOKASATENAM COPORANETHEro pRuA Habmone-

el ysuoBuX mereocTanmylt CeBepHOro W LenTpaurbHOI'o Hasaxc®ana, ¢
ecTecTBENHOY: EIAr005ECHeUeHHOCTED O3BONHEO YCTAHOBHTD SMIHMPHUEC-

KyD S8BHCHMOCTh, KOTODas HMEeT BHEL:

W = —-EBT (euc.u®/ra),
roe Nl - opocKTenbHas HOpMA, THC.M®/Ta;

fy - roafdurpeHT ecTecTBOHEON YEIAKHOHHOCTH;
a.b - xosppurmesTs, SHAUEHHS KOTOPHX MpHBEReHH B TaSH.d.
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Tabnuns 3
SHavenwe koadduumenTos « u 6
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60 0,445 1,182 0,611 0,956 0,585 0,876 0,680 0,626 0,933 0,879
75 0,758 0,967 1,044 0,737 1,009 0,667 1,I4] 0,458 I,494 0,678
@ | 1,362 0,732 1,915 0,487 1,919 0,424 1,952 0,308 2,444 0,523

Rasman sasucimocTs nossoxser ¢ mocrarowEol HOCTOBEPHOCTED
ONPeieinTs SHAUSHHA ODOCMTENLHLE HORM B DpefleflsX BHYTDPHSOHAILHOT'O
HANSHEHHE KORPOMIMGNTOR eCTECTBOHHOR yamamMeMHoCTH AEg TepPpRTOpHEH,
THE OTCYTCTBYST COTh METOODONOIMUSCENX CTAHIMA W mocToB.

lpupepernue smme suauewns OPOCHTRILHMX HOPM H SMOMDHYSCKAR
SABNCHMOCTS MX DACUOTA HE YUNTHBADT TAXWE NONASSTENH,KAK S8COXOH-
HOCTH DOUBOIDYHTOB, IAYOMHA SaxeraHws X MEHEPATHSANHA I'PYHTOBHX
Bofi. [oszouy sosmuxmer weoSxomatocrs KOPPEKTHPOBKE ODOCHTSNBHID
HOpH C YQOTOM ROMRDETHEX OOYUBEHHO-MEFEODATHEHEX YCAOBME OCBERHBAS-
tex reppuropuit. locravowsas axa mpaxtivecmix nexeft HOCTOBEPHOCTS
PACCURTAHMMX SHAUSHHE ODOCHTRNbLMED HOPM ROCTHIASTCH MYPeM YrouHe-
HHA. HX 10 NpeuaraeMofi HaMH 3ARHCRMOCTH:

My = “'E"'_;:,’:‘“*'“f.

rae Mnm— OPOCUTENbHAR HOpMA, HOOOXOMMMAR LI ofecHsuenus
' OHCORHX YPORSEB CENbCHOXOSANCTBEHHMX KyALTYD W
MEIHOPATHBHOrO GNArOnUNYWHA ODOWASMHX 3eiMens,
M°/ra;
4L, - nedwmr somsoro 6aRaHca, paccumTasHuE Ges yuera
BOIMORHOIO YUACTHA PPYHTOBMX BOX B NONNHTHBAHWH
AGATENBHOrO CNOA NMOUBH W MHMEBTDPAINM NOXKBHON
BOEH H OCANKOF HNNOG NesTeNLEOrD CEON NOYBH;
Fv - cyeiapioe opomorpeGrenwe opomaeuae nozew, u°/pa;
Kr - xoodpurment, ywrrusapmmg HOND BOSMOEHOI'O Y9ACTMA
PPYHTOBHX BOL B BOLONOTPSOIGHMN censcroXozaflcr-
BEHHHX EYIbLTYD;
K. - rosdduument, yumrupapmaf PRSMEDH NOMYCTEMOrO YYac-
THA I'PYHTOBMX BONL B CYCRpDHIrammm MpH HIMOHeHMM MX
MHHEPAITIH3 ALTHH ;

9

K, = Roagdumuent, ywiTussoumi Heolxommde pasxepd
MHGRABTPAINH (HHCXONAIWX TOKOB BIAPH) OPOCHTENb-
HHX BOJ W OCAAROB HA OPOWASMHX SOMIAX, ofscnequ-
BADIMX PACCONEHHE HoysB.
He ocnopamwm ofofmeHws IMsHMeTpHuUECIX HCCIOLOBRHMA B pasnuy-
HHX REIMMATHUECKHX 30HAX PEcHyCaMEM YCTAHOBNEHA SABHCHMOCTSH YYACTHA
PPYHTOBEX BOM B CYCHPDHTAUMN OFf BeNHWHHE CYMMADHOTO BORONOTpoSie—
HHE W PAYGMHMN MX SaNeraHHA IR PASHNYHEX N0 MeXAHUYECKOMY COCTABY
nous. llons ygac?us royHTOBEX BOL B cySuppuramm oopepeiserca no
CAeqyDUMM JABKCHMOCTMM: -

0749 + 0.035h + 0.0025 h*
K. = (0181~003 h)E,

AA TAMENMX [0 MEXSHWGECKOMY COCTREY NOUBOrDYHTOR;

1323- 0. {89k + 0.03% h*
K, = (0.086~0.00)E,

Aif AETHEX N0 MEXSHWYECKOMY COCT&EY MOUBOLEYHTOB,
rae o =~ cymuapHoe popomorpeSueMEe KyabtypH, THc.m/ra;
R - cpepsss raySuHe 3aXeraMua YpoBHA PEYHTOBNY BOQ,M.

MiHopannsarEs POYNTOBMX BOM Ha OPONASHMEY 26MEAX BAPLHpYET B
Sosbunex mpepjenax, R HCHONB3OBAHWE WX B CYCHPDHIAIMM BHONBAST Ha-
RONNGHHS CONOft B AXTHEHOM C]O® NOWBH, UTO OKASHBAST OTDUIATENBHOE
BEMAHHE HA PA3IBHTHE CENbCKOXO3AHerBenmEX xyabryp. losroumy » mpas-
THREEC OPOUAESMOrO 3eMIeNEeNMA HENLAA JONVCEATH MAKCHNANLHO BOIMORHO-
I'C yQacTHA MHHODANN3IOBAHHHX I'PYHTOBLX BOL B CYMMADHOM BOfCHOTDel-
AGHMH, TO €CTh BOSHWKAEST HEOUXOMMOCTb CAEPEMBAHWA NMpPONECCOB BAa-
roofMeHa MEmIy AETHBHEM CXO8M DOUBOIDYHTOB M PUYHTOBHAH BONSMEK.
lpopenennue Hame HCCHONOBAHWA MOKA3ANW, UTO C yMEHbHEHUENM o
JUACTHA T'REYHTOBEX BOJL B CYMMEDHOM BOHONOTpRCHeHMN YBenrMuWBastes
MOMyCTidiaA KX MMHEpANHSAmMA. YBeAMueHHe AONYCTHMON MMHEPANHSAIHH
B CYSUPDHT'AIHN TAR EE BOIMONHO IpH SHATRTEIBHOM NOrDYESHMH OT
AneBHOR MoBepxHocTH rpykToBix Bom. [o namme mamms: MemmopeTHBHOE
Gnaromoxyune Ha opomAeMMX 3euisx GymeT ofecnevHBATLCH B TOM cny-
uae, eciu OpuHATH Kos@dummenrw (K;) momyctwmoro yuacrms rpymromx
BOfL B cyGuppuramm (radx.4).

lpx wepamssamme rpyrrosx sof Gozee 10 r/n ux yusceue B
CYMMADHOM BOAONOTPEONEHNE HESABMCHMO OT I'AYOHHH 3amerauus cle-
nyer mexmpmwes (H.=0 ),
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Koa@umuerts AOOYCTHMOr'0 HCOOAbIOBAHHA I'DYHTOBHX
BOJL B 38BHCHMOCTH OT IIYOMHH 3ANETaHHA M HX

MUHEPATH3 BITHHA

Murepanus amis I [nySuna sameraius, M

I'er in !ﬂﬂ.g l 1151- “ -'E'!-D { E|ﬂ. L "Eiﬂ ; EI'I"I""." v '4|ﬂ
Il- [ 1-3' ﬂ"qﬁ- G‘EE Ilm
3.5 0,22 0,25 0,90

)

... 10 0,00 0,05 0,50

SaconeHHoCTh MOUBOPPYHTOB TAKES ABNASTCH BNHADIMM DaxTopoM
HE MHTEHCHBHOCTB MCHAPEHUA PPYHTOBHX BOHL, TAR KAK ¥ pacreHMll Ha
9ACONSHHON MOUBe DPeax0 COKPANASTCA HCHADADNAA MIOMANL H, IIABRHM
ofpasoM, MIOWANSL SCCHMHWNAIMOHKOH nmopepxmocTH. [lockombky ucnapetme
MPYHTORMX BOJ HAXONMTCH B NpAMoff 38BHCHMOCTH OT CYMMaPHOI'O BOAO-
norpefieHus, TO pACXO[ PPYHTOBHX BOA € YBENIHUSHHEM 3ACONEHHOCTH
NMOYBOrpYHTOR OyIeT YMeHbUATHCH BCASNCTEHE CHUNEHMA CYMMADHOI'O BO-
nonorpeCrenmn. Juf onpefieXeHMA SHAUSHUMR MEXMODATMBHEX Kos(fuImMeH-
ros (K, ) maMM Mcmonb3OBEHE 3ABHCHMOCTb ONTHMANBHONO COOTHOWEHMS
BRArO- W coneolwena MexIy 30HOR aspaiMy R MPYHTOBEMM BOmaMm#, yc-
ranopTenHan xafoparopuell Menmopamy sement Hasaxcworo HHWH sopmore
xoaaftcrea /9/, woTopam MMeeT BMA:

Sa Soe.,
Vine 2 ¥r g + M S e

e Vine - 0OBeM WHDHIBTDAIMOHHHX BOM, 0GECTIOUHBADNMX cone-
BYN BEHTWINUMD B KOPHEOGWTAEMOM CJ]O€ MOuBH,M°/ra;
Y- - ofeem rpyHTOBMX BOJA, YHACTEYDOMEt B BOmONOTpefne-
HUH CembCROX03ANCTBEHHHX KyIsTYD, M°/ra;
Se + Sy, S, o~ MUHEDATH3AIMA PPYHTOBHX, OPOCHTSNLHHEX ¥ WHPWIBTPA-
© DMOHHMX BOR, I'/X;-
M - pACUSTHAS BeNMWMMA OpOCHTENbHO# HOpMM, M°/Pa.
Mpupepesten 3aBHCHMOCTD YKASHBAST HA TO, UTO DasMeps MHDHIBT-
PATMOHMEX MOTEPh OPOCHTENbHEX BOML, OUBEM MOCTYILISHHA M MHHODANM3A~
UMS PPYHTOBHX BOj, & TAKE® HHTEHCHBHOCTb CONEOTHAYK OOUB, 3aBHCA-
mas or (UIHKOo-XMMWUEeCKMX CBOMCTB MouB, MNIYSMHH 3aleraHWd I'pPYHTOBHX
BOJ W DPEXMMA ODONEHHMS, BSAMMOCBASAHH. JHAUEHMA MENHWOPATMBHMX Koag-
PUIMeRTOR npuBefexHH B Tadmuue 9.

IT

Tadnuna 5
SHAUSHWe MenWopaTHEHoro koaddummenra (Ku) s
SABUCHMOCTH OT CTENEHH S8COJEHWN 30HM AIDAIMM,
CONeCTRAUM MOYB ¥ IMIYCOMHH 3ANEraHHA PEPYHTOBHX BOJ

I'nyGuna sane- { XapakTepHCTHRE NOUB
Eﬁ“ﬁﬁrwumlﬂeamnnmlm {euom—m& K Hnm-}uaﬁmmmeme
SO, | HOMY_38C0eHID
Taxenwe nogysd
[.D:.it 0,92 0,87 0,82
5 %2 0,97 0,92 0,87
3. 1,00 0,95 0,90
Jlerrxue mousw .
T 0,97 0,92 0,87
2.3 1,00 0,97 0,92
3...4 I,00 1,00 0,95

UpspHe- ¥ CHEBHOBECONEHHHE MOuBH HEOGXORMMO MOJIBEPraT: Npei-
BAPETENLHON mpoamBKe. BenwuMHM MpPOMHBHEX HOPM, CPORH M TEXHOMODHS
NPOBENICHHA NMPOMHBOK ONpPENeNsoTCd ¢ YUeTOM MOUBEHHHX, ENMMATHYECKHX
M XO3HHCYBEHHEX YCNOBMH INs ROHKPETHON'O MACCHBE OPOWEHHA.

CpapuuTenbHAA OlLSHKXA DASAWUHEX METONOB YCTAHOBAOHHUA 9 BANOTPAH~
CIHpamW¥ ¥ OPOCWTEeNbHHX HOPM MOKAs&Na, YTo IR yCaoBuft CepepsHoro
llenrpantioro Hasaxcrans HanGonee npHesneMtM ABNAETCA CHORIMMATHUEC-
Kifl MeTOl, YUWTHRADOMI, NMOMMMO KIMMATHUECEMX YCHOBME, M GHoXorHuec-
RHE ocofewHocty pacrenwl. OmHaro Bo Beex cnyuasx HeoSXomMMa KOppex-
THPOBRA DAcCUSTHHX 3HAUEHUR ODOCHTENBHEX HOIM C YYeTOM ROHEDEeTHHX
NOYBEEHHO~MENUOPATHEHHI YCJIOBKR opomaesrx, MaccuBoB. Buempenwe B
OPAKTHKY OPOCHTENBHEX HOPM, YCTEHOBJIOHHHIX OHOKIMMATHUECKHM METOHOM
¥ CHODPeKTHDOBAHHHX C YU8TOM OOYBEHHO-MENWOPATHBEHHX YCHOBMil, mO3-
DONAET YNYWIMTE HCHNOAb30BAHWE BOMHHX M 3EMENbHHX DPECYPCOB, CHHSMTD
HANWTANbHNE BIOKEHMA HE CTPOMTENbCTBO OPOCMTENBHHX CHCTEM, Npe-
AOTBPATHTD DA3BHMTHE HErATHBHLX MPOLSCCOB HE ODOWASMEX JISMAAX M Mo-
IYUATE BHCOKHE YCTOHRUMBHE YpOXaW OPONAEMHX KYIBTYD.
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pemHux Eynbryp B Hasaxcrane, - BecTHMK HayuHO-TEXHHUSC-
xoft W mpoMamofcTBeHHOR WHPOPMAIHMH, 1969, B 5 (9).

5, Bymnonsecxnit 8.2 Hemoropwe acnexTH YIPABIEHHS MEIHO-
DETHEHEMM [POUECCaMH HA ODOWASMHX JEMIAX Kasaxcrana., -
B mm.: CopepmescTBOBAHWE MENMOPATHBHOro YIYUNEHHA OROWAE-
s sewers B Hasaxcrawe (CGopmw Heywssx TPymoB), Tagxent,
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P.A.Kpan
KAHIMIAT CENbCHOXO03AMCTEOHHEX HAYR

A W.Oronosuy
EAHAMIAT CEELCHOXO3ARCTBEHHHX HAYE
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crapmmﬂw COTPYIHHE

PRAYILTATH SHCHEPVMEHTATEHHY MCCIEJOBAHIH
M0 PARPABOTKE CEILCKOXQSARCTEEHHHX KYILTYP B CTRMHON
ACHE KARAXCTAHA

Kasaxcruft H! sommoro xosaficrea ¢ 1968 r. mpopomuT HCCaeNOBA-
HUA 00 ODONEHHD X MEJIMOPAIMM Semenk CTemHOR 30HM Kapaxcrana. B
9THX MCCIENOBAHMTX OCHOBHOE BHMMAHMe YJENAI0Ch BONpOCEM YCTAHOB-
NeHUA ONTHMANHHEX DEEWMOB ODOWSHKA CENbCROX03ARCTBEHHEX KYIbTYD,
ocoBEHHOCT M WX BO3JSNHBAHWA B YCHOBHAX OPOWSHWA, BIMAHUA opome-
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HHA HA MEeTHODPATHEHHA DEmHM NOYBOIPYHTOB W YCTaHOBISHWR s{pexTHB-
HocTw opomenus. Hecmeposamma nmpoeogmmmes B xossftereax [lasmonap-
cko#t, Cepepo-Hasaxcrancroft, Hycrasafickoft, Lemmorpancroft u Typ-
rafickot oGnecreff, HAXONLAWMMXCA B CTEMHOW NPHPOMHO-RIMMATHYECKON
30He, xapaxTepusypmelfica HegocTaTouHo#t RiarcofecneueHHocrsn (xoad-
fuumeHT yenamiexHoctn - 0,50,..0,30).

Ha ocHoparmm oTHX MCCHENOBEHM{ DASDACOTEHH HAYUHHE OCHOBH
OPOWEHHA APOBOY NMUEHWIM M KOPMOBHX KYJIbTYP B cTemHo#t sone Hasax-
CTAHA, BHABNEHH HEROTODHE OCOSEHHOCTH ANDOTEXHHRNW APOBOR NMUmEHADH
B YCIOBHAX OPOWEHHA, M YCTAHOBNEHO RIRANWE OPOWEHHMA HA conepoft
PeE¥M NOYBOMDYHTOB.

Komuearngeckoft ocofennocren Cemeproro Hasaxcrama amnserca sHa-
YHTEIbHOE NpeEwmeHHe HCNAPASMOCTH Hell KONMUBCTBOM BHMABEMX OCSj-
KOB, ofyclaRnMBammes cosfaHWe HefMIATa BomonoTpelieHHR W xpafiue
HePaBHOMEDHOE® pachpefeneHie ero BO BpeMA BereTarpM pacTenuft. Cuc-
TEMATHYESCKM NOBPTODANNMECH SacyMIMBHE T'OflH, & TAKxe LTHTeJbHHE Gea-
IOXIEBHe MepPHOAH B COUETAMWM C YCHISHHOR BETPOBO NeATeNbHOCTHR
B BEreTAIMOHHHR Nepdcl co2iapT EpafiHe HeSHArONDHATHHE YCIOBMA IAA
POCTA W DPASBHTHA BOSMENHBASMEX KYILTYD.

Ecrecrsennan sraroofecneueHHOCTh APOBOY NUEHMIN B CeBSpHMX
obnacrax HasaxcraHe usmeHaercs or 7% B 30He pEHOR NecocTemu a0
30% B cyxoft cremu, T.e. B OCHOBHMX PAfOHAX BO3MIEJHBAHMA 3TOMH
KyabTypH. ArMochepsme ocamxx B 6...7 rogmax uz 10 He ofecnmeunsant
HOPMEIBHOrO POCT& ¥ pPasBuTHA fpoBoft nueHuun. Cpegxwe MHOPOZeTHHE
3anacH OPONYNTHEHON BAAIH K MOMEHTY CEB& MO NOYBEHHO-KIMMAaTHYec-
niM nopsoxam xoxetmorca or 90 mo IS0 s, a B uemom sa serdramm
pacxop sxar® cocrasaser 130...220 w« u orauuaerTcs HeycToluMBOCTBD
B CBHSH C HEDABHOMEDHOCTLD BHNANCHHA OCANKOB BO BPEMEHH.

Ocofento ycyrySaseTca nonomeHMe B BACYMIMBHE POAM, KOPa Ha-
WHHAR OT MOCEBA W N0 YOODKH YDOXAS DAIBHTHE DACTEHW MPOMCXOAMT
npu mecTEoM peduupre Bnar# B nouse. Ocapnwu, eumagapmie 3a pere-
TAIm, cocTaBImT aums 43% oT cpemHemHoromeTHefl eemMymmm. Bo
EpeMA NOCeBA HA riyluHe 3aflelTHH CeMAH BIAXHOCTL NMOYSH HAXOIMTCA
He yposHe 62...63% or HB, x Hauanmy nosmreHWa BCXOmOB OHA CHMEA-
ercr yo OOF HB u aarpymHaer noayueHne €SOSPPEMEHHHX BCXOLOB.
lansuefimee paspuTve pacTeHuil TamEe NPOMCXONMT NDH RSPWIATE RIAN-
HOCTH NMoued. B dasu xymeuus, TPYOHOBAHMA M KOXOUEHHA BISKHOCTD
MOYBH B AKTMEHOM CNQE HEXOOMTCA B mpegenax 48...49% HB, Taxce
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KOMWYECTEO MoupeHHOR BAArM He B COCTOAHWH offecmeunTt HOPMANBHOIO
pasBHTHA pacTeHuit, 0 ue™ CBMIETENBCTEYET MoNyqeHHHR ypoxaR sepHa
- 2,7 n/ra.

B cpemmwe Mo YBNAXHEHHOCTH TOMH pebumiT nouBeHHOR BREACH He-
HASTCA ¢ HACTYTLISHWEeM $asu TPYOHOBAHMA W MPOMONXAETCA 1O KOHLE
sererarpe. OcafixH neTHero MepHoja WMenT HeycTofuMBHA XADAKTED H
pACHPefeNA0TCSA HEPABHOMEDHO, 9TH OCEDKK YRIANHANT B OCHOBHOM BEPX-
HHE TOpM30HTH NOUBH, He MPOHHKAA eray0b KOPHEOOWTAeMoro CAOA,
BIAKHOCTD KOTOPOT'C OT Hauaje BErSTAIMH 1O $asu BHXOJA B TPYOLY
naxogurea B npepenax 60...80% HE, =& HBwHAd C basy TpYOKOBAHKA
§0 MOZOWHON cOoenxocTd - B Opefeiax 50...60¢ HB, Daxruyecks Bech
Nepwoj BEreTaUMH NPOXOMMT MDH BAARHOCTH HWEe ONTHMEALHON. Ypomaf
sepua cocrasua 9...10 n/ra.

B Gosnee miamHHe TojiH Sanack MouBeHHof BIarM HA JeHb Mocesa
LOCTATOUHO BHCOHW W COCTABIADT 2700. . .2800 w2 /ra (90...95% HB),

B pambHefmem ONTHMEJBHHE YCNOBHA BASKHOCTH [OUSH MOAAEPRHBARTCH
NETHYMH OCANKAMH ¥ COXDAHAOTCA O KOHOA (asu LBEeTEeHHA. Cerapmaaca
ysCTh MEPMOA BereTAIMM MPOXOOMT B YCAOBHAX nefMUHTA BAAAHOCTH.
Mpn srToM MOXyueHHHA ypomajl 3epHa COCTABILT - 24,0 u/ra.

' Taxind 06pasoM, EXErofHo B0 BPeMA pereTampm HAOIDLALTCS nedu-
AT BASYHOCTM MOYBH NMPONONKWTENbHOCTED OT 24 no I00 mmeft, uro oT-
DHIIATENBHO CKAasuBaeTcs Ha MOy KTMBHOCTY pacTeHuit, Tpeﬁyngﬁx oll=
TYMABHEX YCTOBMA BIGKHOCTH BO BCE MEPHONM BETETALMH. Tax noanss,
npopefenHue B fage BCXOIOB, crocofCTBORANH YESNHUYEeHHMD MpPONyKTHB-
Hoff EycTHeTOCTH pacTeHnfl APOBOR MUEHWIH, MOMMB BO BpeMaA KymeHHA
yBenHu¥BaeT LIMHY KOnoca. OnpiMasibHaR BIAKHOCTH MOUBH B $aszy n§4
xoja pacTeHWR B TPYORY CO3MAeT YCIOBHA gnn HOpMaAbHOTO npnxemn;-
HAA TPONECCOB OMWIEHMA ¥ POPMUPOBAHRA gepua. Hax noxasany npose-
fleHHHEe MCCHEeNOBaHWA, HauIyuld pexvMoM CpPOmeHHA ApOBOR NMUEHHIH
ABIASTCH DeMMM, NOAASPRHBALMHA MPEANONMBHYD BIARHOCTb TOYEH HA
yporse 80% or HB. Taxoft pemimt cospaer ONTHMATBHHE yCAOBMA BASEK-
HOCTH Bo Beeft Tojme pacueTHOro CJIOA. K, wro oCcoGeHHO B&sHO, B
BEPXHHX CJIOAX, Pe COCPEJOTOUSHH yalOBHe HOpHH, HMEepljue Nepeo-
cTEerneHHoe 3HAYEeHHE B HAKODJEHWH fHoMaccH pacTeHMR.

Hagmonenis sa PASBUTHEM KODHEBOR CHCTEMH BO BPEMEHW [OKAIA-
W, 4YTO OCHOBHAA MACCA Kopiiel B Hadale pEreTaldl coCcpefoToOueHa B
enoe 0.-.40 cu, a B janbHejmen - B CA0E 0...60 cu. B aTolt cBA3N
YCTAHOBJIEHO, WI0 pAacueTHAaR PAyGUHE YBIAKHEHWA Npv MpOBEfeHMM BE-
PepalMOHHEX NOAMBOB. APOBOR IMISHHLE JLOJIXHA Gurh He meHee 40 cm B
Hepeyn NOJNOEHHY BETETALMM W 0...60 cu - BO BTODYE.

]

Ina nopfepmaHKs BASNHOCTH OOUBH HA ONTHMATBHOM YpOoBHE Heof-
xonMMo TpoBenerue 2...6 MoaKBoB B 3aBHCHMOCTH OT EIarcofecneueH-
HOCTH FOJE W 30HH Boamenwsaxva (radauua I).

Tafmuua I
PemuM 0pOTEHHA ADOBOR MUEHWIN

SoHH, MOA3OHH ! Braro-!Y9ucao [ﬂpu {lata Mesmoans-

!

(run mous, Mex. ; loGee- !moam- iﬂH-- ;uep- HHE Me-
cOCTaB) I neueH-1son  jTenb- BOrO ; PHOMM

Ky 'Hoes | jHaA ;OoMH-

I i%un&, ! tﬁgp- ypa |

! : ! ! '

| Bl
Yweperno sacyw- 0,5...0,45 25 I 350 25,06 -
WBBA CTemb,

pHOZEMHE OOHK- 20 3 I000 I2.,06 I2-I6

HOBeHHHe, Jier-
ROPTHHHCTHE 75 4 IS00 8.06 IO-I4-I5
SacymTBasn 0,45,,.0,40 25 2 550 14,06 32
el Al o 50 4 1300 3.06 89-I2
NerrRoCyYT AN 75 & 1900 25.05 7-7-8-10-I2
HHCTHE
JmepeHHo cy- 0,40...0,35 25 2 700 10.06 36
Xad CTelb,
i 50 4  I500 30.05 3-I0-I3
HATAHOBHE , 75 5 2000 22,05 8-8-II-I2
TerroCyrau- '
HHCTHE

Benuumia OpOCHTENbHOH HODWH KONeSNeTCA B SHAYMTENBHMX Ope-
menax (350...2000 x®/ra) » sasucimocTH or BuArcOfecHmeueHHOCTH
roga. Pacnpenenenue noauBop OO (asaM OCYMECTBIAASTCA CAeNYDUHM
oOpasom: wmymesue - I, rpyGrosamne - 2, kodomexme - I, Jopuupona-
HHe 3sepua - I,

HaSmonenua sa mepepacnpepeneHueM BIark B NouBe OOCHE TIONUBA
NMOKA3anH, 4To faxTHueckad rayCMHA NPOMAUMBAHMA NOYBOPPYHTGB SHA-
UMTEIbHO OpPeEHUiaeT pPaCHeTHYD.

lipa pacuerHo# raySuke ymnamwenus paston 20 cM, faxTHuecKoe
yBlaxtienue nousw oTmeuaercs mo 40 cu, npu 40 em - po 80 cw, npu
60 cu - mo 100 cu.

Taxoe pacnpefieeHue MONMBHOJ BOSH COSjAeT GAArONpPUATHHE Yo-
fOBMA WIA PA3BWTHA KODHEBOW CHCTEMH Ha PAYGHHY, CTIaxuBas OTpH-
UATEAbHO® meficTBHE MEpecHXAnTMX BEPXHHX CNIOEB MOYBH 33 CYET MOT-
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pefnerua Bnard W3 Gonee PIYQOKWX I'ODH3OHTOB, & TAKRE NPeloTBpa-
maer NpoMauWpaHWe 3RCONSHHHX MOYBOPPYHTOB, HAXOMANMXCH Ha IIyOHHe
120 cm, Teu camum crnocofcTBYA cTACWIM3AIMH TPOLECCOB 3ACONEHHA.
[losTomy npu opomenur uepHozemuux nous Cesepuoro Hasaxecrana, xa-
PAKTEDUIYDIMXCH HAIAUMEM CONeBOre MOoACA HA YHaszaHHOW rayluHe, AW-
MUTHpYRme#d ysnaxHaemoil PHIdHHGH ABNAGTCA TayOmuHa noyew mo 60 cm.

EﬂTEﬂTBEHHHH conesof DEmHM [TIOUE 30HH RACCASenoBaHWA XapaKTepi-
SYyeTcA TAKMMH MSMEHeHMAMY, KOTOPHE He BHSHBADT CYmecTBeHHoro yee-
JHUSHHA 38CO0JIeHNA 3eNalbh. ﬂﬂﬁqKH HEBETETAIMOHHOI'O TIeDHCIA ORKA3H-—-
BEDT pacconmomee NeficTBWe Ha MeTposuft encit MouBGPpYHTOB. lak Ham-
prMep, couepmaHde conelt sa ueTHpe roga uccaenoBaHu{t HaxomMnoch B
npepenax or 18 mo 30 v/ra B roHme sereramuu, a fMocie OCEHHE-3MM-
HWUX ocamromE, T.e. BecHoft flo Hayana pepreraips, cHwmanock mo I3...
18 o/pa .

YeranomneHo, yro npopenenwe monueop Ha rayGuHy 40 cu opam-
THYECKM He EHIHBAST YBEOWueHWMA CONEPRWAMWA CONEfl K KOHIY BererTa-
IMOKHOrO Nepiofia k2x B pacuerHom choe (0,,.40 cm), rax n B HAme-
TEmaKe . '

Ypnamorme nousy Ha rayOumy 60 cu Tawme me oxasupse? cyuect-
BOMHOr'O BIMSHRS HE CTENSHL 00 2acoierma. D yBiamMmewix CIOAX Opo-
NCXOLST HO3HAUNTENLHHS HIMOWENN§ B BSJOBGHM CORODRAMNE, .T&K BOHH-
uMHa "cyindaproro sdpexra” TORCHWMD: MOHOB ocTvasTeH Oea HsmeneHmf,
N0 CPEBHENVN C HCXOJHEM cocTosmMes. Comemamonnenme, xapexrepmsyn-
meecK BHCONMDNM YPOBHEM TOECHMUHOCTH, NPOMCXOMMT I'iasHsd o0pssow B
IMOPHAOHTAX, PECHONORGHMHX HIAG OMMOI0 MOTPa, 34 CUET IOrEONONBHEZ-
HMX cOZefl XNOPHCTOrO HaTpma W cyapdara marpes. lpm yeeawwewss ray-
Gmmn ysasxsessa po 80,..100 cx no mpodumm 0...200 cm maSmopestca
YEeIHueHHe CcOpepmaNis ofHero moANUSCTBA coueft, ocoleHHO 3NauW-
genLHo ypemwaenue » cxoe 100,,.200 ewm - 36,5 2/ra,

Taxum ofpason, MCCNSHOBAHEAMHE, OpOBOJieH:zMH HA HeSonbemx
ONMTHHX YWACTEAX,JCTAHOBIEHO, YTO NPHMEHEHK® OPOWSHHSN B NPEJeNax
paspafoTaHHEY peNFOB HE OEASHBAST OTDHIRTEXLHOI'0 BNMHNA Ha Me-
IMOPATHEHH® CBORCTEA DOYBH M CHMRAST WRDMILTPAIHOHMNS HOTepH, T.6.
NO3BONSST DPEryARPOBATE BOJHO-COXEBOfl pemuM NOUB.

Opomene, COSAABSA ONTHMANbHENE BOIHME pemiti DOUBOI'PYHTOB,
BHOCHT HM3KEHEeHHS B HEKOTODHE INDHEMH ArpOTeXHHEE FPOROfl MmueHMINH,
paspafoTaHHEe LIA YCIOBHE HeNOIMBHOro semueieaua. C epepemmem
OpOmEHRS MOABAASTCA BOSMOXHOCTH Gojee DaHHHX MOCEEOB SPOBOR mue-
HKIH, OofecHneuMBamiix CO3DEBAHME 3SpHA JAN0II0 A0 HAWANA OCOHHMX
38MOPOSHOR M CHMEADEMX TPYAOBYD HAaODARSHHOCTL BO BpeMA YOOpDEH.
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OmerH NOKAIANHM, UTo MpopefesMe cepa Wa 8...12 mmeft pamzue
pexcMEHJOBARHMX CPOXOB coocofcTeyer noxyuesmiw ypoxag Ha L,2...
1,5 m/ra Combwe Mpu COSPeBAHNM HA 10...I5 meft pammwe, wem mpw
pOHUHOM OOCERe.

Ing noxyueHMs BSHCOROT'C YPOXRAS APOBOfl IINSNMIH IpH npn-m .
weoGXOMMO CO3NANME ONTHMANBHOM IYCTOTH CTOSMHA pacremmfi. Jera-
HOBAGHO, YTO NpPH IYCTOTS CTOAMHA 3 MAH. pacremnit moayqsH ypoxaf
26,8 n/ra. Ypexwuesme rycrors 2o 4 maH. ofecneuMBast NOXYUSHNS
sepue ® cpemEem 28,4 n/ra. lamneftmee ypeswuenne HOpMEH BHCEB3
OpRBCENT K MONSr'aMo PACTOHME M CHERSHMO YDPORAA.

Feanusamif BCeX NMOTOHIMANLHEX BosMowHOCTER APoBOR IMMCHNIE
§ YCNOBMAX OPONEHNS BOSMONMA TONLKO NN COSNANAN ONTHMAIBHOT'O pe-
yooea merannn. Hax nogasanm mccaegopamMs, COUSTAHMS ODOUSHKA C
nprvenermen GochopHux yuoCpemnlk sanserca sdPOXTHBHIM MEPONDAATE-
el , "ofeCTeUMBADUNES NOAYUSHNE BHCOEKMX M ycToWuMiMX 0[O I'ONAM YPOo-
KASB.

llng moxyuema ypoxas sepsa nopamxa 30...30 n/ra meolxommmo
pHecenne dochopEux ymoOpesmit ws pacwera 90...100 xr/re peftcreyo-

Wero BENECTBA HA oHe ONTHMANLHOrD pPemiME OPOWSHNA.
[Ipopeperyge MCCABNOBANNA MOSBOJNHAM YCTRNOBHTD JOCTATOWHO
BHCORY®D a¢perTHEHOCTD NpPMMEHOHNRS OPOWMHNN, ocoUeMHO B YCAOBMAX

" eyxux crenefl. Hax mwmmo ws Tefnwmm 2, HawGoNsume NMpRGaBNN YDOXASA

NOXYyYeH: Ha TEeMHONANTAHOBMX NOUBAX YMEPeHHO-CYXOR W CyxoR cTemn
(25,5 n/ra). Takas nmpuGapxa momer Ourh MOAYWEHR B WOCTh AET U3
pecarn. B sowe sacywnmeofi crens mpwGasma cEmsmiack go 20,4 n/ra,
UpH BOPOATHOCTH 68 NOXyJeHWH B NaTh No? K3 fecarn. Hamvemvumi
OpHPOCT B YPORAe MORYWEH B S0HE yMepewHo-sacywineofi cremm -

14 n/ra. Tamwe npuSaemm nomyuamtes B 4-x ropax ma IO,

Mexons ms pasmepos mpwiaskM YPOmas 36PHOBMX KYAbTYP M Be-
POATHOCTH WX TONYUeHMA BHuSNeNs pajiors, pasawuapmmecs no sdpex-
THEHOCTH OpOWeHHs. OT0 SoHMa EBucoNoft addexTHBHOCTH OpOWeHNMA, pac-
HoNarapmMadAce B yMepeHmo-cyxoft B cyxofl cTemn M SOHA cradusHoR
ohpeRTHBHOCTH - B 30HE BACYWIHROR CTemH, H;ltﬁaaua B 9THX 30HAX
cocrariger 25...20 n/ra. YmeperHo-zacywnmBas CTONb XApPEXTEpHIY-
ETCA RAE 30H& YMepoHHOR sPPeRTHBROCTH OpOWeNMR, MPHOABKA B KOTO-
poit cocraexser I4 u/ra.

Bunenensie no »@HeRTHEHOCTH ODOWSHMA PafioHH MOIYT CIyMMTDL
o6ocHOBAHHEN ATS YCTAHOBISHWA OWOPEEHOCTH MEpPONPMATHR NO ocpoe-
HED 3eMesh moj peryzapHoe opowense B Cemepmom Hasaxcrawe.
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TaGnuma 2
lpuGasra ypoxas APOBOR MmIeHMIH oF ODOWSHNEA

{ Brarooec-; llopropse- 1 Ipncasxa

e . F_ WL

) IOUEHHOCTD ; MOCTS TOfa, , or
lopaomu Tan nouss e PR 1%’%3“-“““” :
! I 'g/ra
Ymepenno-sa- O6srio permme oft 40 14.0
CYWIHEAR CTEN: ySpPHOIGMM 60 10,0
Sacymnu Dxrme wepro- it 45 20,4
eTans N7 3 ORI . b4 1204
Yueperno-cy-  Temsioxawra-  Cyxoft 65 25,5
X8 W M HOBHE ¥ Ram- flanmﬁ 35 14,0

CTelb TAHOENE MOUBH

Pesynsraru erarwermuecxof 06patoTER COBOKYIHOCTA (JaETopoB
YCTAHOBIGHHOT'O DEXHME OPOWSHEA, CIIOCOGCTByOMEro MeINODATHEHOMY
COXPAHEHWD UEPHOIEMOB H NOCTAMHYTOR NP 3TOM TPOLYKTHBHOCTH ApPO-
BOM MESHKINN, MOSBONMIN YCTEHOBETE CASIyNIYD 38BHCHMOCTD:

Yy = -16,79 + 0,01866 E — 0,0000012F2

rEe Y - ypomaftHOCTh spoBOft mmeHWIM, m/Ta:
E - cymmaproe somomoTpeSiaeHEe aa BEreTamsoHH
nepuon, M°/ra.

Kosjgumtenr woppensmue pasen 0,87. loperarnan B ypasHeHnse
SHEUSHHA CYMMADHOTO BORONOTPECNGHWSA BOSMOKHO NONYUEHHE DACUETHO-
IO yPOoBHf YPOXARHOCTH, XOTODHR MOXET OHTH MOCTHIHYT 0P pasady-
HOR CTeNeHM BAAroOLeCHevSHHOCTH. Taximm o0pasoM, NOSBAAETCA BO3-

MOXHOCTER MPOrHOSMPOBATHD NPONYKTHEMOCTE ApPOBOY MUSHMUH 0P PasARy-

HEX YPOBHAX BIArOOCECHEUSHMOCTH NPH YCEOBHM COXPAHEHHS 36MENd B
CRATONOXYUHOM MENHODATHBHOM COCTOSMAH. :

HuTercneno passMBaDmWESCH KABOTHOBOACTBO CTABHT 3aAUy pea-
KOTO yPRAHUGHHA EOPMOB W NOBMMUSHNA WX RAUSCTBA. JBEANUGHHE NpO-
WSBOACTBA KOIMOB DPEIYCMATDHBASTCH NDOBOANTS MYTEM NAmbHeNmelt
HHTeHCHpNRAIH EOPMONPON3 BORCTBA,

B Hacroamee mpems B momesom xopsonmpomssomerse B Cepepronm
Rasaxcrane BospenuBanTcs OfHONETHEE N MHOTOZETHHE TpaBH, KYKY-
PYy3a Ha cHEOC, a Takme zepHo-GofoBme cMecH.

-Boxbme nepcnerTusy B yxpemnenms xopmosoff Sasy OTKPHBADTCH
B CBA3W ¢ DASMENEHMEM NOCeBOB KOPMOBHX KYALTYDP HA OPOWSEME 3eM-
ARX. Bmumnmwnmmmmnmmm
BCOX BOSMONCIOCTER OPONASMONrD SCMSCASIE.
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Opsioff W3 OPWYMH TAKOr'O NONOWEHNS ABENETCH OTCYTCTBHE HAYRHO -
p00CHOBAHHEX DOKOMEHEAIMA DO NpEecMaM OPOWMONNA KyABTYD KOO BOIr'0
cepoofopoTa. B moBumeHNE afPeRTHEMOCTH OpOBAcMMX IeMeNb, KCHONL-
gyesux OOL NOCEBH ROMMOBHX RyNBTYP, COXBEAS POAD OTBOANTCR Npa-
BHABHOMY DERMMY OPOMOMME.

Pepme_opomenna wyxypysy. Bospeswsamne xyxypyss Ha opomaesuix
sedix ofecneuNsaeT camuft BHCOKER BHXOR KOPMOBMX €LMHHKD C I'eKTa-

pa. Hccaemopamna moxasamM, WTO B cpeMERl D0 BEATCOGECHETOHHOCTH
roj if OOMyuSHRA ypomas cMIocHOR waccw xyxypyasu mo 400 n/ra me-
0OXOMMMO B TEUGMME BEreTANNOHHOrNO NEepHOSA MposecTH 4 noumss. Hop~
wa momusa 300, ..600 »®/ra. Mexmomiwe mepmoms cocramzapr II...24
gua (ra6n.3). _
Tabmume 3
Pexmi opomemus ryxypysu ma cmaoc

1 T cu— Yne~ Dogupsas) Opmensnposoy-

I ;ﬂﬁﬂﬂ- ;Eg:l-- ;Iﬂ !an!nl, }m EATa mo-
3oHH, TMOTEBM Iﬁg jdeqeH-, Hag |nm[nafm | AHBS

1 jHOCTH (HODMA,; BOB , ! y 7y

! wop nocx

!

jrogsa ;s
: {l /ra I i Em HEPo
1450

Yuepeuno-sacym- 0,50 50 4 300,..450 2.06 29.07
IHBAA CTEnk 7 2100 5 300...450 I.06 4.08
i 0,45 R . .
e 95 3100 6 300...450 21.05 9.08
dacymnmupas 0,40 20 1700 4 350...550 2.06 29.07
CTOMb, TEMHO- 35 5 2250 5 350.. 550 1.06 8.08
HM&H ) LN ] ]
s 95 3450 6 350,..550 22.05 II.08
Cyxaa crems, 0,35 50 2250 4 400...600 3.06 30.07
KRNTAHOBHE 0,30 "5 2750 5 400...600 30,05 I0.08
9% 3750 6 400...600 22.05 II.08

lpa yeranosrermun pemsiwim mozmsHof HOPMH pacueTHas rayéuEa
JBEAKHSHWA B Havale BEreTAIMR NOXWHA coctamnars 40...50 oM, a
3arem - 60...70 em. :

Peugns opowensia mmmersm. Omemmansium pessuiow opomemns mhep-
Wi I 2 popa mwamu geameTcn pemnd, OOANEPEHBADGAR TPeANONHEHOH
f0por enamHocTH He Hime 70...79% or HB. Hauamo MOAWBOB HA& mOUep-
He 1 ropa mmsHM mpuxopsTes Ha Bpems momsreHuz 3. . .4 T pORUATHX
ANCTOUKOB, Ha JpuepHe 2 POKA NORbZOBAHHA - BO BPEMA OTDACTAHMA.

Mas nopmepmamus omTmMaxbHoro pemmma OPOMEHHA B PAsIHYHEX 30—
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HEX, Tpedyercs mpossgense or 4 ao 6 pereTAIMOHHEX NONHBOB, HOPMA-
mu o7 350,..600 w®/ra (rabxn.4) B 3asmcimMocT® OT THOOB IOUB H PXY-
OHHH YBISRHOHHA.
Tatnuna 4
Pawimr opowesns sonepsw (fis cpegrero roga)

{ }Opocn—%qmm {annnnun | Pacnpeniene-
Hoqes l [:w'  TIOJTH - [Hﬁwn, EHIE HOJIKBOB
} BOB Mo nepacuLan

} s }Eﬂpﬁﬂ--; ;"3"’ T8 Isereramn

1 I :

I°/ra. | .
Yapsoaests oSmmio~ 0,50,,.0,45 2000 4,..5 350.,,400 I moxme Bo

-

BEHHHE, TAXeNO- ’ BETRIB~
CYTARENCTHD HEA ,I0CTe YD~
mEe nocxe
EAXNOP0 YEOC2
Tenmonewranosws 0,45,,,0,35 2600 5,,.6 400,,.500 I moxme Bo
CPeIHeCYT NMHNC~ BETRIG-
THE uua, 0 B Ra-
gane GyTOHM-
8 AITHH , I0CHe =
AyomHe mocle
EAXHOr0 YKO-
ca
Kagramosue ,mer-~ 0,35...0,30 3000 &  500,..600 I romse Bo
KOCYTAMHNCTHS , B [l Dﬁm"'
CyTeCUaHNS ramudg, U B
NepHof BeT-
BASHKA ,IOC~
NS yRIHE
mocne Kax-
HOr0 YEOCH

B zamucEvocT™® oT BojoofecneusHHOCTH I'OfAa OpOCHTENbHHEe HODME
s Cesepo-Hasaxcramcxo#t ofzactn cocrasnmor: 2000 m°/ra B rom nou
50% oGecnevemmocrn, 2550 u®/ra mpu 75%, 3650 wm®/ra mpn 95%. B
leasmorpagcxot coorsercraento 2500, ..3600,,.4750 u®/ra, s Mamno-
zaperofi - 3000, ..3900. ., .5050 w®/ra.

Pesum_opomeHus sepHo-GoGoBex cmeceff. OnrimansHo#t BaaxHOCTED
NOYBH HA NOCEBAX AUMEHA M POPOXA ARTAETCA BNAXHOCTH, COOTBETCTEYO-
mag 70.,.80% HB, lng mopmepwaHMa ONTHMMANBHHX YCHOBMA BO BDEMA Be-
reTaiEM HeofxommMo mposemenMe 3...7 BErSTAIMOHHEX NONKBOB HOPMS-
mu 350, ,.600 w2 /ra B 2aBMCHMOCTH OT OGECHEUEHHOCTH I'OJA M OpH-
POAIHO-KIMMaTHUSCKHX yexorunt (radx.d).

JapHo~0060BMe CMECH 0UeHb OTSHBUMEHM Ha opowenwe. llpopemenue
OIHOMO BEreTAnHOMHOT'O MONMBA OfeCHeuyHBAST NOJyJYeHWe NpHOSBEH Ypo-

<l

Pewum opomeHwsa 3epHo-0060BOH CMeCH

Tabma ©

10pocu- %‘hua} Noxussas
ITHEHH i | HOPhE ,

EamTANOBHE CY-

necuaHme

— ! '% ode
] !iﬁam:
JoAd, MOYBH l Ky ;.H At
! !
¥ ﬂ-ﬂ!ﬂm- . D; mi " tﬂ 45' Eﬂ
oy oreilh, UEPHO ' 75
seMH TAKENOCYT- &
MHHHCTHE
dacymmueaq crems, 0,45...0,40 X0
w en(HO AT 8HO BHE g
CpeJHeCYTIMHAC~ i
THES
Cyxan cTenb, 0,35,...0,30 50
75
95

L

jHO | BOB Imﬂfra
!Ha,{:a I

1300 3 350.,.450
2000 5 350,..450
2800 7 350...450
1600 4 350...500
2100 5 350,...500
3000 7 - 350...500
2100 4 400,..600
2600 5 400...600
3300 6 400.,.600

xax cena 7.1 m/ra, neyx nomusor - 12,4 n/ra. CoCmomenns peromeH-
NOBAHHOI'O PEeXMMA OPOWEHHA MO3BONAST NOXY4ATH OoXee 300 p/re se-
nenol Macew. Pacuersas ruyOwma yeraxmemms cocrasiger 30...00 cu
¥ MOSBONAST VIS[XHBATH BASKHOCTL OCHOBHOI'O KOPHEOGHTAEMOro CNOH
B OIarOOpHATHHX YCIOBAAX.

BHEOJOH

I. OpwpogHo-xImMaTHueckue yciopms reppuropur CesepHoro Ha-
JaxcTAHA OTIAYAXTCH HEYCTOMUHEOCTHN BENIATEHHA ATHMOCOOPHEX OCEM-
KOB &R Mo I'OjaM, TaKk ¥ ces3oHaM ropa. HccrenoBaHwsAME YCTAHOBIEHO,
T PASBHTHE CENBCEOX03ANCTBEHRHX KYALTYP DPOXOULAT B YCIOBHAX
Hemocrarxa mousenHoft BiarH, mpomomkeowedics B reuenus 24...90
IHe# B 2aBHCHMOCTH OT HOPOMAHHX YCHOBHKH.

2. lepefpocxa yecTH CTOKA CHOMPCKMX PEK B UAHNE DANOHH CTD&-
HH CymecTBEeHHO TIOBHCHT BOJOOGECTeueHHoCTh cremHoRt soms CesepHOro
Kesaxcrana, a npumeHeHue ODOWSHKA INO3BONMT CTASWIBHO NOAYUaTH
¥poxaw ToOBapHOro 3epHa 30...40 n/ra; seneHo#t MACCH KODMOBHX KyJIb-
Tvp cemme 200...400 n/ra n 70,..80 n/ra ceHs wHOrOXeTHHX Tpas.

3. NpopeneHHye NOKANbHHE HCCASNOBAHKHA N0 MSYUEHUD BIHAHHA
OpomeHWs HA cofeROf PeXMM MOYBOIDYHTOB MO3BOAADT NPOINOADERTE,
YTO TMouBeHHO-MenuopaTHBHHE ycnoekz CesepHoro Hasaxcrawa B nenow
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HE OrPAHNWHBANT NDMMEHEHMe ODOWEHWA Ha 36pHOBHEX KyAbrypax. Omnwaxo
Nepexol k opomaswomy jexEenesiw Tpefyer cTpororo colimieHHs pas-
PaloTaHHHX DeRMMOB OPOWSHMA, MCRINUADENX FIyfoxoe NpOMAYMBAHME
DOYBOTPYHTOB M MOTePh HA raySumHyv durbrpamm. [pu srom rxytuuna
YEBASKHEHHS AOXNHA PRCCUNTWMBATHCH HA NMPOMAUHBANWE AKTHBHOIO CIOA
nousw ¥ cocramiats me Gomee 0,5,..0,6 m,
4. Pesyaprars crarucruvsckofl o0pagoriu coboxymHocTH fakro-
POB FCTAHOBNSHHON'O DOXMMA OPOUSHIA SSPHOBMX KYXLTYD NOSBOXMIN
JCTAHOBHTL 32BHCMMOCTD MmNy DPOBYETHENOCTLD W 5BANOTPEHCIKparuel
APOBOR MEEHWIM, YTO MO3BONAST LPOPHOINPOBATH YPONARHOCTH NpH pas-
. IRUHHX YPOBHAX BAAr00GECHEUSHHOCTH NDH YCNOBMM COXDAHEHME SEMOXb
B GNArONONYTHOM MEXHOPATHBHOM COCTOAMWM.

AP
KAHNMIAT c?mﬁgmtm HAYE

ONTVIMMBAIN [NAPAMETPOB [TPOEKTMPOBAHMA PICOROR CHCTEMH
C (BECIEYEHMEM BHCOHO'0 IIONOPOAMA [OMB

Kax masecTHo, B OCHOBY MPOGKTHDGRAHWA DHCOBMX CHCTEM MONO-
REH MeTol GavaHca o0peMa IeMNaHuX pPasoT NpH NPOBEJEHHM KyJNMCHOMN
MIAHKDOBKH, AeHOHMM CeBOOOOPOTHHX noxefl HA MOAWBHWE KaprH M UGKH,
YCTPORCTEE USROBHX BANHMOB M NONSEHX NOPOT, OPOCHTEeXLHOR M upe-
HaxHo-cOpocHoR cetk /I/. Yuwrwmaweca Tamke ycAoBHA Hpomycra mo
RaHalaM (OPCHPOBAHHOT'O PACXOAA W KOMAMIOBEHMA YPOBHAMM Bon. Illpu
3TOM COBOPESHHO HE YUNTHBENTCA CKOPOCTE W MepPUOMN HANONHeHUs ue-
KOB, TJIyCHN& BOAN M MIKTEABHOCTH HORNEPKAHMA CHOA, MHEDOCTATH-
YECKOoe NABRAEHHE H KWHEMATHWUSCKAS CTPYRTYPS NOASEMHHX W FpYHTO-
BHX BOJX, OKA5HBAOEHE CYWECTESHHOE BIHAHHE HA BENHUMHY WHHPHILTpa-
HH BOJN C 3ATOILISHHEX PHCOBHX YEKOB, 0T KOTOPOR 3aBHCAT BOAHO-
conepol, mMumesofl, ras’oBufl B TeMmepATYPHHN PEXMMH TOUB ¥ BOMH
PHCOBHX YEKOB, YPOo®ajl pHca W OpOCETEeAbHAR HOpMA.

MuoroneTHMME KccaemOoBAHMMMM, BHMOXHeHHuMH Ha Kamnmywexoft
prcoBofl CHCTEME, YCTAHMOBAEHO, YTO BEIMYMHA WHPMALTDAIMM BOJH C
PHMCOBLX YeKOB CYMECTBOHHEM 00pa30M MAIMEHRETCA BO BPEMEHM W He
ABRAReTCA mocrosMHof. MaxcmanbHas senwuuHa puwabrparmu (I0,..

25 md/cyT) NpWXOANTCH HA NEPUOR NMEPBOHAUANBHOTO 3&TOMICHHS |3~
COBHX YeKOB, KOI'NA KI6T OpPOMEecC HACHMEHHA NOUBOIDYHTOB M I0)I:eM
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gyosa TPYHTOBHX BOR, MWHMMANLHAS (2...D0 mu/ey®) - B xoHme moauB-
poro DEpHOJA.

B nepeoe BpeMA QUALTPAIMA BOMM C PHCOBHX GOKOB He ONA3MBAST
aMOTHOTO BIWANHA HA NOESEMHuI NOTOK M OTHOCHTCR % crobomHOR
fUTBTDAIMA M3 UEEA. B pnaxprefiues, xorge QUILTPANMOHHHE BOAH ROC-
curHy? I'DYHTOBwe, ofpasyerca Oyrop I'PYHTOBHX BOX C OOHMM HOTOROM
HabTPAIMOEHEX ¥ I'PYHTOBHX BOL. OunpTpVOmASACH WS UeKa BOJA OT-
4EMAST 8 CTODOHH SCTeCTBERHwA mogsemiuit norox. [px arom B sabun-
cHMOCTH OT BHCOTHOI'O HONOKEOHMA Wems W NeHCTEHA ADeHARS OTMEuaeT-
cd HECEORNLEO THNOE TEUeHHR HONaeMHOI'O NOTOER:

- H3 UeKa MPOMCXOENT cBofoiHas gumbrpamma (sro sHCcomme, Xo-
pomo ApEHEpyeMwe uexu), Nof uexos ofpasyerca Oyrop IPYRTOBHK BOR,
HO NMOBEPXHOCTH IEYHTOBHX BOJ OCTSETCA HHE@ MOBEPXHOCTH 3EMIR B
reueHHe BCEro TIOAKEBHOIO OEPHOZS;

- H3 YeHa TMPOWCXOIMT DUILTDAITHA ¢ MOANOpPOM, HOB8PXHOCTE
yeKs COEMAAAST C YPOEHEM IDYHTORHX BOM,

- K3 ueKa MPOHCXOAWT DMABTPAIMA ¢ NOMIOPOM, MOBEPXHOCTB ue-
KA UACTHUHO BCKDHBA®T YDOBEHL PPYHTOBHX Boj. B sroM ciyuse B To#t
GaCTH IIOMAAM UYeKA, 'l FPYHTOBHE BOIN BHEE MOBEPXHOCTH 3eMiH,
MPOKCXONMT HMX BHRIMHKBAAME, & B IDYroff yacTH INIONMamM, IusS IrpyH-
TOBHE BOAN HE BHXOUNAT Ha NOBEDPXHOCTDH JIeMAN, - JUIBTPAUMSA M3
HERa}

- ypOBeHb M'PYHTOBHX BOJL DARCTONOKEH BHUE NOBOPKHOCTH 3€MIH
uexa. Speck PPYHTOBHE BOAH BHRAMMMBADTCA B DHCOBHA YR K NHTADT
ero.

B sanucHMOCTR OT IMMIPOCTATHUSCROPO HNARNEHHA M HHMEMATHUEC -
KOl CTDYKTYPH MOA3EMHHX W MPYHTOBHX BOMA, MpW HANHWIH OEDBOIO
THNA TeuerHit NoN3eMHOrO NOTOKA MRMILTPALMA ¢ DHUCOBHX YeHOB
cocrasamer 14...20 w/cyr, BTOpOro - 3...8, tpereero - 0...3,
YETBEPTOT0 - MUHYC 2...9 wd/cyr. llepewit Tun Tewemuft momseMHOro
HOTOKA BH3HBAOT Depepacxon nomeHofl Bomu, BuMHOC C QMABTPAIMOH-
HEMM BOfAMM NHTATEAbHEX 2AEMEHTOR B3 HOUBEHHOTO CHOA, TPeTHR W
UETREPTHE - BHIMBADT 3acOXEeHME K salonauKMpaHHe MOYB PHCOBHX MO-
neft. PamposansHsM THNOM TeueHsit mofseMHOrs MOTOKRE ABNSETCA BTO-
poft THm; oH coagmAeT CISrONpEATHHE YCIOBMA IIA MNPOXOXNEHHS OKuc-
THTeNbHO-BOCCTAHOBMTSALHI NPOOEeCCOB; ONTHMANLHHH BOEHO-cONEe-
Boft, nvmesoft, rasoeuit ¥ TemneparypsHRt pexMME NOYB B ROpHeoOHTae-
Mot sone. [loaromy pecoBwe cHCTeMH NONMHE MpOSKTHDOBATHCA HA CO3-
fAHHEe BTOpOro THOA TEUEHHE MOomseMHOrC NOTOKA, KOTOpPHN 32BHCHT He
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TONBKO OF CBOfCTE MOUBOIDYNMTA, HO M OF IIAHOBOID pACHONOKOHKS
OPOCHTENBHNX W APEMANHO-COPOCMEX KAHANOB, TMOWANM ¥ TEDPACHOCTH
9exoR, NMApaMETDOB M THNA ApeHaEaA.

flpn paccmorpeynes MMPMNLTPAIDO! ¥ peRMME HANONHOHHA Wexa BOJOR
MONAO BHEANNTL CHaIywide MATb NepHONLOE.

B mepmut nepmox ( 0< t< t() norox pacrexaercs mo uexy, sa-
NONHAWTCA NOMMKesnINe mecra (muxponomotemms) W mpomauMsanTcs IpyH-
TH B MOCTAX OCDONRENMS. OTOT NEpHOX NPONONKASTCH N0 Tex Mop, Ho-
K4 He moxpoeTcs BomoR Bes muowaus wexa, Ha dpowre npovawmpanus
crauans meftcrsyer xamweispemft Baxyym hk (t) , mempmuit ero max-
chmanbRoN pesmmu My . !

Bo wropoft mepwonr ( t, < £<1,) vex wamosnmercs, u rpyurs
MPOMAYMBAVTCA PN HANNUMM BOAM B0 acem wexe. lpn srom ypomeHs
Bopu B3 uexe mosmuaercA mo 10 cw, a ma ppowte mpomaumpansa vame
Becero meficTEyer MonAMH KamWIAApHHR Baxyyw Hx. JroT mepEos mpOmOX-
KSSTCHA NO TEX MOp, HOXA USK HE HANONHNTCH NO SajaHMoff OTMETKM.

B rpermit nepuon (L, <t< '3 ) yposews mopm 8 wexe moppepwn-
BASTCA NMOCTOMLNNM croem rxySmsoft or 5 mo IS cm.

B werpepruft mepuop ( ty< T < 'y ) ypopemw Bomu B uexe momM-
#aetca 38 CueT (MULTPAIMM W HCMNAPOHLA. OTOT NEPHOA HPONOINASTCH
il0 TOX mOp, NONA YPOBEHB BOMM HE TOHMIHTCH MO HOLA.

B narut mepuop (L, <1< T5) poma orcyrersyer B pHcoBOM ue-
xe. B 5TOT mepMoA MPONCXOMMT MHTEHCHEHOS CHIKEHWE YDOBHA I'DYHTO-
BHX BOA ® yOopza psca,

Ha puc.] mpusepen rpafwr msweweMus PIySHNM HANOXHEHMS, pac-

XOJA BOMOMORAUN N PMILTPAIMOHMNX NOTEDd B PASINGHEE DEepHoAN aeft-
CTRHA UeRA,

4 2 Q,4,

*I t'q £] ‘EJ, ‘L!,

Puc.l. Pewwmn usmeHenwsa raySumm h , pacxopa sopomopauu O

# QiIpTpamMoHHux noteps U, B pasyuwne nepwofs meficTBHA
UeHA.
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Mlepsuit Mepwon, NP KOTOPOM HANONHEHWE USXA GHEe He HAUANOCH,
ofuaMo JUIHTCH HECKOIbEO UacoB. ¥pOHT NpOMAUMBARMA HE ycnesaer Loc-
sHFRYTH ypPOBHR rpywromsx BoA. Bce mocuepyoupie NepHOmH Soxee AAH-
canbiy (o Hecxompxux cyror). HoHraxr QMIbTPAIMOHHHX ¥ TPYHTOBMX
sojl UANE BCEro ODOWCXOMWT BC BTOPOM NEpMojie, KOTMA UeK HANOMHI-
opcq, WIK B TPeTbeM, KOrEA OH yKe HANOXHEH BOTOR W B HeéM Oofimep-
¥WBasTCH DNOCTORHHUE YPOBOHEB.

B cooTBETCTEMM C DTHM QWABTpDADHA C HOAMNODOM HAUMHASTCA B
TpeTheM, & MHOI'ZA M BO BTOPCM napuosle SATOIUIEHHA PHCOBHEX UYEKROB.

llpw pacuere HANONHEHHA UEKA NPHHWMASM, WTO PACXON BOAOMOXA-
m 0 ® norepe wa wcnaperme £; @ ( & - WHTeHCHEHOCTE HCNApE-
HMA, @ - DNOWAGh Yexa) NOCTORHHM BO BpemeHH, T.8.

A= Q-¢w= const

Ecad B Mpomeccs HANCAHEHMA HIMOHASTCA PacXonm L , To pacuer
4
Hajl0 BECTH MO KNTEpBANaM, B TEUSHWE® KOTODHX < MOXHO CUWTETD

TIOCTORMHEN .
[lig pacuera HANOIHEHWA WeRA HA0 PacCMATDUBATL YPaBHEHHE

faxaHca BONH

AW - n - (1)
oo P
' D= B ) W= dy (2
ppe  W=wohy Qa=lgy (Wa), Wp=)]Hdx )

3necs W - ofpew Hamommerua uexa; &, - Miomams Gexa;
A - PIYyOHHE HANONMEHWA; l=0,-6W, - pacxon BOmOMOJAYH B uEK
¢ yusrtom noreps Ha wcnapewse; (. - moTepm Ha BNMTHBAHKE (prapr-
pamw) Bope B PpywTH; [ - mopmerocrh; M - PAyOHHA TPOMAUNBA-
Hudg; Wgo- ofpeM Tena TPOMAUMBAMMA.

Pacuer clemyeT PECTH N0 WHTEpBAnal BpeMeHH, B TeueHfe KoTo-
PHX MOEHO OCPefHATH BOfonojawy, MOTEpH HA HCNADEHAE H GHIbT PAIHD .

YpapHeHWe NeMmeHHR (POHTA MPOMAUYMBAHWA IDYHTOB W YDaBHEHWE
CcOXpaHEHMA MACCH BOMH WMEDT crenyonmuit BAML: .

L };_ﬁtq_t__i‘-_ﬁ- h=nt=gt; q=0,-6 (3)

e —

dt H 3

roe n = J],Eti]m HACHNEHHA T'DYHTS,
K = xoahdAOHeHT DWILTPALWH,
Hs - BHCOTA KAMWINADHOIC BAKYYMA;
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s = YOENbHHA pACXOf BONM, NONABASMOR B e,
& - WHTEHCMBHOCTb MCNApeHHs Ha EAMHMIYY TIOMANM UeKa.
PurbTparma BOMN ¢ pUcOBHX ueKoB Ges nomnopa NDHXOMHTCA Ha
MEPHONL NIePBOHAYANBHOrO 3aTorrenus uekos ( 0<t<t,). Tay wam pac-
XCL BOMOMOMAYHK B aTOT Nepion Gombmol, To CUHTAEM, YTO B TeYeHHe

HEKOTOPOr'o NpOMexyTHA BDEMEHHM MOTOK pacTexaeTcs Geg QHALT pAIHOH-
HEDC [OTEpS.,

aWw
- e = u. L] 1_] —_
d7 V=10, (4)
Bpessa sanonHeHus MuRpOMOHMEEHHN
ook P ; PRSI X
t{ — _GE ] ll‘ll'h: —_ ""‘}L" E1 {5}

rue Wy = EMROCTb MMKDOMOHWREHWH ;
W, - IUIOWATbL MMEDOMOHMKEHN];
7' - cnoft BomM B MMKpOTOHMEEeHMSX.
llocne saromnenus MHKPONOHIKEHAR NMOTOR NpOJIONKAST pacTeraTh-
CA o miomanu uexa. B aror meponm uameneHwe MIYOMHH N0 38TOMTEH-
HOMt UACTH MioWANM YeKa HesHAYMTEeNbHOE M MOXHO NMPHHATL, YTO

i Firs: 4
= hp=cons® . DUABTpALMOHHEE MoTepH Mo INomANM DACTERAHHA COCTA-
BAT !

Q= a Mo ( k He)
e Ly (6)
Orcope mromans PACTEHAHHA :
wy= Blttd 0 hp .. By
Hf + nHp g +n Hp (7)

rue @4 - mromams mukponowwxenutt (o6wwwo mpmmmsasercs pason
I0% or nuomamn uexa);
ﬁ._p #« H - cpemue payGumu nanommenus u IPOMAYHBAHHA PpYHTOR:
i = OOPMCTOCTH POYHTOB.
Cpemuan raySuna npomawteanus rpyntos passa Hp = 3 Hi, )
roe Hy - mMarcumansHas rayGuna OPOMAYMBAHKS ;
§ - KoadduimenT, XApaxTepHIYOmMA EOHQHIYpamto mIomAN.
PacTeraNHA noroxa, mpwHMmMaerca pasusM 0,33-0,5,
Maxcwmantnas rayGuna NpOMAuUMBAHHA paBHa My =, #.fl;, + Hk)
smeck  fi, - rayGiuma MuxpomoHmxeHu:;
fix — BHCOTA KAMALIADHOrO BEKYYME:
dg = KoodpurpeHT, aaBwcammi#t or ceoficTm NOYBOPPYHTAE H
NPONOAXHTENBHOCTH CTOAHMA BOIH B MHEDONOHKREHHAX .

w .
S 0 B et (8)
T M)

[lpofoAXKTENbHOCTD NEPBOT0 NEPMONA - PACTEeHAHME POOH MO ILTOMALM
yera W TOJHOE OOKpHTME ero NOBepXHOCTH BONOR - oopenenses Mo

Je .
g _ @(hp +nhp

= 0 (9)

B cryuse W ,}% noAHOe MOKPHETHE NOBEPXHOCTH Wexa BOJOR
nponsofiler BO BPSMA CTANMH JWIbTDAIMM C MOMNOPOM, T.&. mocHe
TOro, HAK QUILTPAOMONHHE BOAH NOCTHI'HYT 3€pRANA I'DYHTOBHX BOA.

Torga ppeus Mepsoro NepHods PaBHO!:

t-.| = ) f F[.F ¥ F'|.1'I't__lIl I:Iﬂ]-
a
rae N - HMOWHOCTL MEYHTOBR 30HH 82palMH.

Bropoft mepwop ( L, <t <t ) xapawrepusyerca spemenem na-
nonHEMMA Yeka BOfoft o TpeGyemol rayGwiw. B xomme sroporo mepwopa
PIyGHHE NpPOMAUNBAHHA MDWHMMAETCR DaBHON SOHe AspauMH, PIYCWHE BO-

I¥ B YEKe - PAacdYeTHOMY CHOD SaTOMISHMA N .
funpTparmMoHHye MOTEPH BO BTOPOM NepHOle ONPefedAnTCA:

g = K{he+m= ) (11)
L

ILnurensHocTh HANOJAHEHWR Yyexa Bojoff no TpedyemoR rAyOWHH Ha-
xoaMM no popsyne:

o .,&.?..,.TJ.".*.".“_-. :
e G (12)
roe ] - pacxop BOfN, MOJABAEMOfl B YK HA EIMHMIY [UIOWAM.

Tperut nepwon ( I. <t < L, ) coorpercrayer mepuoly mnopuepxa-
HH# CIOA BOAH HA pHCOBOM uexe, SuaueHue (. onpepenaem ua coor-
HOWEHHA

=n }
1;3 L+ AL
rae 26 L - ppesma meficTBMA UYEKA NpPH NMOCTOAHHOM CJAOE BOJH.
PunbTpalMOHHEE OOTEPH ONpPeleNAnTCA TAaK ®e, KaK B0 BTODOM

nepuone. :
lpene neppoHAYANBHOPOD 3ATOMIEHHMA DHCOBOI'Q UEKHA W 3aBepDe-

HMA nepso#t cranMu cEofomHofl dMNLTPANMA BOIH B MOUBOIDYHT HAauW-
HAeTCA BTOpAA CTAAMA - QMIbLTDAIMA C MOAMNODOM, B TEYEHHWe KOTOpPOR
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NOCTOAHHO NONNS[MHBASTCA CIOR BOJH HA DHCOBOM 4eKe, M (iILTDAIMOH-

HUR M I'DYHTOBNR OOTOE OCReNMHADTCA M BaasmonefCTBYRT ADYT C APyTOM.

Bo propoft cramMm moTepw BOSM HA GHILTDAIMN ONDEIEXADTCA DEmEHHEM

SANAYH HeycTaHOBHBUERCA QUIBTDAUMM C NONNOPOM NPH MDAHHYHOM YCIO-
BMH CHEONAXIBLHONO THIA, YURTHBADEEM AREYMYyIAIWD BONH B DHCOBOM ue-
xe. 'pamwunoe ycnobWe OMRHO yuwTsBaTh GANSHC BOJN B DRCOEOM UGKe.

Q-0p— Qu—0.= 0, (13)

rae 0 - pacxom momAYM BONN B YOE;

Gy - GUABTpAIMOHKETE pacxof;

(0, - pacxofll Boiu H& MCIADeHEE;

Q. - cOpoc BOAH C PHCOBOI'O UBKA;

0o - MHTEHCHBHOCTDL HAXOINEHEN MAR cpafSorru cros

BOOH B ueKe.
Pemenwe sauav HeycraHoRMsuefics QUILTDAIMN ¢ USKA MONHO BH-

NONHWTD, HCNoXbays mappepeHimancHoe ypasHexwe Bycemecka /2/:

L
0o U oauy o
s t o)== (14)
rie U - noreAmman (MABTDANMOHHOrO UBWKEHWA €O CEOGOEHOA No-

BEDXHOCTHI, pPaBHHH HamoDy IpyHTOBOI'O NOTOKA i opH
nepsoM cnocobe nudeapusammi & 0,5 h* - mpr sropom
cnocofe IKHEADMSEINHE

Z - MpoCTPAHCTBEHHAR KOODAMHATS;

I - nocromuHas fopwa (mra nuHewsx sapay Z= X; M0 |
nin ocecwmMerpuunux =2, =1 );

t - Bpems;

K LS
K = H!}:}EII[JHT_H{EHT @HHBTPE.EHH;
M = BONOOTIOAYA;

h. - cpemMAA rAYSHMHA MOTOKE DEYHTOBMX BOM.

B mnaHe pHCOBNIt uek WMEeT TPAMOYT'ONBHOG OUEPTEHHE ¢ COOTHO-
meHwem cropod ot I:I po 2:I, [lpu dunbTpaimMoHHEX pacuerax Takof
PRCOBHIt YER MOEHO _PaccMarpuBaTh KaK ueK Kpyriof ‘hoMH, C NpREENEeH-
HEM pammycom ¢,=Y W/ , rge W - mromame uera. Torpa pacuer
HeyCcTaHOBHMBWEHACH (MABTDAIMM ¢ ueKA N0 ypasHeHMm DyceHecka momer

ONTP PACCMOTDEH KEH 3aJlauA OCECHMMETDHUHAR, onpepensemas mubhepeH-
UMANBHEM YPAEHEHWEM ;

arfi,l 1 . E’.-h. i '3|:- . (15)

ﬁ[z 0)=1Hg neu '2< Tp, (16)

)
pRh, 2o SLliob) Fl=fr=200et) .

h(s=,t)= he. (18)

Hauanseoe yenoere (I5)noasomaer yuects paspus ypoBHER B
macTe M B ueKe, BH3IBAHHHP nepexonom OT CTALHK cpofomHo# pRUIBTDA-
4% K QUISTDAIMM c mopmopow. I'PaHWuHOe YCJOBHE (I16) meamerca
ypaBHeHWeM GANaHcA DACXONOB H MOAYH BOJH B HER, PRALTpaIMM, HC-
napeHus ¥ cOpoca W3 Hero, M ARKYMyNAIMA WIH cpasoTHR.

Banave, onpependemoff cHeTemol YpaBHeHRRA (15)...(I8), nocea-
meHO NOBONBHO MHOTO Hccnemopaiii. ['pammaMoe yexoewe B Gopue (17)
mpw G =0 pnepewe Guno wemoansosano H.A.Yapim /3/ pna pacuera
BOCCTEHOBIEHWA YPOEMA B CHBAKKHE Nocle NpEeHpPAmSHHA €9 paloTH C y
nocrosHHum netwrom. llosmHee ara sapgavs Wccaemopanachk Opd f=const
¢ MOMORHATENLHLM €8 OCHOKHEeHMEM B BHOS BEINUESHHA NepeToKA W3 Ha-
NOpHOro BOAOHOCHOT'O TOPMSOHTA Wepe3 cIafONpPOHRIAENHA BOLOYTOP
/4/. K yenopwm GMubTPAIMM K3 MPyAOR, BONOSMOB # BOROXpPAHHIHR _
sra sanaua mpiMeHena p padorax /9,6,7/. lum pRcoBEX cCHCTeM peme-
HWe oToff 34JAYH OPHEOSHT X 38BHCHMOCTH pacnpefleNeHdn HarMo-
poB B muacTe Ha MoGofi MOMEHT BpEMEHM:

bz t)—he = (H—h)T e, 2,7) + 0T, (e, 2.T) (19)

rue H, - paccrosmse OT BOAOYNOPa N0 MOPHIOHTA BOJH
B UEKE;
f, - MOmHOCTH TPYHWTOBOTO MOTOKA, PACCTOANRE OT YDOBHA

PPYHTOBHX BOR JO BOJOYTODA;
T=at)es. Z=32/2s, 0U=0[%a,
Bupaxenne (I9) geagercs upesswuafiHO CHONHMEM JUIA MPAKRTHYEC—
XOr0 MpWMeHeHHs. D YCAOBHAX NOMNOpa, KOPJA Paspu® yposHeft B mou-
BOPDYHTAX W BOIH B UEKe OTCYTCTBYeT, Ho = he , pemmamda smpmabT-
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PAIMOHHOT'O pacxofia acHMIITOTMYECKHN NMPHOIHRSSTCA X CAeIyDmed BesH-
UrHe :

‘?!lnﬂ_'u{l_j"'. {ED]'

rae . - dynxoMs, onpepmenexHas M3 ypaeHemms Bycenecro,
paBHas

I=t1-2pl1,12T (20 ~05)T +0.752 (4p-2m-012)T2]  (21)

OmuTHO-2 KCMEPIMEHTANBHEE IAHHEE T0 HEDMIBTPAIMH BONH C DH-
COBHX WeKkoB K pacueTHwe no dopmyne (20) mpusemenn na puc.2. Or-
IJIOHEHHE ONNTHHX JAHHMX OT DACUETHMX HE NMpPeBHEWAET O NpomeHToB.

WHEHIB TPayua, Mu

Dol
=
|
£S
|

-
L]
|
|
|
|
I
|
|

FPacxon,n/¢ ra
H
L
B

on
L
|
ob
w
|
s
i

—— ETEE—

aekaay | 1) o 1injm| rlulm 11 I |1l

Mecaus | maf | __lasryer lceny
hazn Popace. | kyme- |Tpyé-| useTex. mn: -
PASBMT. | BCXOAN | HUe  |K0Ba BOCKOB. cneJ Fﬂ]ﬂ

Puc.2. T'unpomomyns somomopaws (6) ® mufwisrpamma somu ua
veroB (a), — — — — - pacuersme mo jopgyne (20), oo o

~ OMMTEHE N0 [2HHES 3KCNE[MMeNnTa.
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CneposarensHo, pacuerw no sasucmmoctax (2,3,11,20,2I) nosso-
JNAT, C YUeTOM MNOWBEHHO-THAPOrecAOrHYeCcKMX OcofeHHoCTel MacCHBE
opomeHHA, YCTAHOBHTH MNOMANL YEeKA, PACXOL BOIM M CKOpDOCTL Hamol-
HEHAA KX, BEJHUHHY WHOMILTPALMOHHOTO NWTAHMA T'PYHTOBHX H MNOOIeM-
HEX BOJ, OOBEM JPEHaEHOrO CTOKA, & C YUeTOM 3aTparT Ha NpoBeAeHKe
KyIHCHOR MEAHMDOBKN, YcTPORCTBO MONEBHX AODOT', ODOCHTENLHOR M
ApeHaxHo-cOPOCHOR CeTH, PHOPOTEXHHUECKWX COOPYEEHHNR, 3KCTLIYaTa-
IMOHHHX SE&TPAT H TpeGoBaHHA No BANOBOMY cOOpy pacTeHHeBOTYeCKON
NPOJYKIMK, - ONPeeNHTh MHHWMYM ODHBEJCHHHX CTPOKTeNbHO-3KCILTya-
TAOHOHHHX 3ATPaT NpH NPOEKTHPOBAHMA H CTPOMTEALCTBE DHCOBHX CHC-
reM. Bca aTa BuMMCAMTENbHAA Nponefypa BumonHsercs Ha OEM npw noc-
TAHOBKE ONTHMMIALMOHHOW 340AuUd, M0 HKEe NPUBEISHHON MATEMATHUYSC-
RO% MOOeNH.

JyumeM cuMTaETCA BADMEBHT NpoexTa, oSecHeuRBaDTMA MHHIQM
MPHEEIEHHHX CTPOHTENbHO-3KCIIYATAIMOHHEX 3ATPAT NPH MPOMSBOJCT-
BE Ha DHCOBOR cHcTeme HeoOxommwof mpomyxumu. lpmpepemwue sarparu

OopeneJIAnTCA KAR E‘.L T EH H-. g AIH TCL +* 1{,'_ ¥
roe K - xanWrangbHue BIOMEHHA MO | — BADHAHTY;
G, - cefecTomMocTh MO | - BAQMAHTY:

Ex - HopMaTHBHuE rosdduimenT sdhbexTHEHOCTH
RamnTanoesoxennft; 1= 1/p_
YnenbHue NpUBEQleHHHE CTPOMTENbHO-3KCIUYATANHOHHEE BATpaATH
NpH MPOM3BOACTBEE OJHOrO NMEHTHEPA OCHOBHOR MPONYKIMA DHUCE OMNpe-
AeNANTCH KAK

R = £0 (K9 *TCq)
TZ:Bg e
rae N - uWcno uero® Ha moxe;

H"i" - KallkTalbHHe 3a4TPATH HE CTPORTONBCTEO UeXA, KOTO-
PHE CHENAAHBADTCA H3 34TPAT HA NPOREJSHHE KYIKCHON
IISHMPOBXH, HA NOPEBO3KY MPYHTA OpH NpoBENeHHH
ILIAHUPOBKH, HA YCTPONCTBO WUEKOBHX BANWKOB, NOJNEBHX
JOpOr', HA CTPOWTEAbCTBO KADPTOBOIO H YYACTKORODO
ApeHama, OPOCATENbHOR CETH W IMIPOTEXHHUECKHX COOpY-
EeHuH;

Eq - DECIIYATAIWOHHHE 38TPATH HA YEeKe, J4BHCANME OT MIO-
mam® 4Yera, MHHEeDSNWAAlHMM NONMBHOM BONH, CTEneHW sa-
CONSHHA MOYUB H I'OYHTOBHX BON, BENTHUWHH MHpHIBTDE-
IMH BOMH H3 UGKA W ONPEeNenm0TCA ®3 ypasHeHua (23):
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Co=0q[1-6:(Pg-P]-MyS5-h, - (23

raue @, - aKCITyaTAIMOHHME 3arpaTd Ha I ra Gasosoro uexa,
P MMMEDATHSAIMA moawsHoR eogm L,3r/m, crememm
saconexss nous go 0,I5%, rpywrosux som mo S r/n,
RHPANLTPAIWH BONM 3 yexka 3 m/cye;

by, Ms, 8. f; = ROZpDHIMOHTH MIMEHEHWA SATDAT HA SKCILIYATAIND,

KOPEA Nuomans uexa uamexsercs Ha 0,1 ra, wumnepa-
nn3auma monweHoR Bomu - Ha 0,1 r/x, crenemy sa-
CONEHWA MouB M rpyHroBux sof Ha O, 1%, wspwabrpa-
iR Bome W3 uera Ha 0,5 mm/cyr;

Fy. - paxTHueckas IUIOWANS OLEGHHBAEMOrO HeKa.

8, - sanoeuf cGop pHca c YEKA,38BMCHT OT MIOWANM YeRa, MHHEpa-
AUBAIMHK MONHBHOM BOMM, CTENEHM 3&8CONOMHA NMOUE, BENMYMHM MHPWILT-
pamMi BOMH M3 UYeKa, RONW YUACTHA DHCA B ceBoofopoTe M ONpemenser-
cA W3 ypasHenms (24),

Bg= fly[‘f‘ﬁs'f.Pq-ﬁ}]‘MH'SH"F’y'ﬂ, (24)

rue Iy - ypomafHOCTh DPHCA NDH OOTAMAIBHEX YCIOBHAX, ROI'QA
niomans uexs papHa 2,0 ra, muHepamMsarMs OOAWB-
wodl soms 1,3 r/n, wepmnprpamms - 3 mw/cyr, Yyuac-
THe puca B cepoolopore - 97,5;
by My, ¥y, 0y - KODDPMUMEHTH M3MEHOHWH YPOXAHOCTH DHCA DM M3-
MEHEHWH COOTBEeTCTBEHHO OT OITTMMANbHEX EeRWUHH
wromags uyexa - Ha 0,1 pa, mumepamwsamm momMe-
ot pomu - va 0,1 r/n, wadmrapTpamm - Ha
0,5 mm/cyr, momw yuacTMs pHca B cepoofopore -
Ha %, 1
ANTOPHTM ONTHMANBHOTO NENEHWA PHCOBOrO MOXA HA KADTH, UGKM,
npepnomeHHuR B patore /I/, paccumras Ha McnmoabsopaMre mobux ag-
IMTHEHEX nenerwx fyHrmMi. Sapucwmocts (22) He smageTcs apgnTHB-
Hott. [ ofecneueHHs BO3MOKHOCTH TPHMEHSHWA YKASAHHOI'O &ATOPHTRE
onTHMH3aIMY Heolxomdo MpeofpasoBaTh 3ABHCHMOCTD (22) B agmrrne-
HyWw nenesyp fyHKIpm, ATA Yero ypasHexwe (24) nocne mpeofpasopa-
HHMAl 3ANMWEN B BHAE: '
T{;]aqﬂT;,ﬂg-Es-ﬂmr PY]: My Sy Yy:By =

L i : o
Tra¥: My Sy ¥y ay [Eipq—;‘:t by - by (Pg,=P]].

P - nromaps wexa, OpwHATas sa Gasosyp, pasHa 2,0 pa;
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Ogosmast W =T Qy My Sy Yy By = nocze mpeoGpasosamms moxywe:
N
TE Bg=2[01+Cw)], T (25)
e M
rpe D= Who(1+6y B-Wey): Cm=(E £ py +2),
rre ﬁ, 3 @ - roafduimenTH ypoxafMOCTH pHCcA, SABHCEENE OFT
OIOMAEN WOH4, MHHeDATRIAIMH DOIMEMOA BOEE, cTe-
ONEHN 28COHEMHS HOYB H POYHTOBEX BOM, BOANWEHEM

AHQUALTPAOMH M YUYACTHA pHCa B ceeoofopore.
lloperasus suauemue (25) p pwpamemme (22), moxywe mexesyw

GyHETHD BHEA: N 2
S (Kg+TCq) = (Kg+TCq)
R=5%Iiiﬂuﬁ='&’—j’m—q[i-ﬂm}l=
w6 ey (& S d ¢ g ians
=gl et Tll—{g & P +Tﬁ.,f£‘z{ﬁc@+rcq]]+mm

Symxma (26) apmermewa w mponece onTEMESAIMN MOHO CTPOHTD
B COOTBETCTEHM ¢ MeTOmmEOf, mpemnowennoR M.H.FopoSowwoum /I/.

Ana onpepenemis mmriGsyna NpUBSTSHHMMX 3ATDAT M LAN CO3NAHMA
QUTIHMAbHEX YCROBMR BHOUMeR Cpefiy, CROPOCTH HANONHEMHNA YSKOB W
PAyGHHE BOAW B HIX, BENMUMNH WHPMIBTPAIMA 3 DHMCOBOT'O wexa N
ofpewa APEHAXHOr'O CTOMA, CHOCOCCTEYDERX OOAYUEHED WNAXCHMMATLHOID
YPOESA DHCA C SMIMMHIN OEOEANE M 00eCHeusH0 BHCOKOI'O TLNOMODOMMA
mous, Ha gymxmm (20) mamzapueaores cremyomme O PaHITIBHIE |

I. Ha paswep wema: L = (Yo.4 —Yg) % L' (27)
2. Ha Gazasc ofpesos aesusMmx pador mo xaxmony eKy:
Y (¥g, ¥ =TV + (Y
{ 5 q"'}:ji]z_ T_E_ r!':[u Lk H‘}*"] (28)
3. Ha npeeumenius memmy cumemmasm uexam: :
H(quyq:}f]".z{quJ‘Hqﬂz}‘: ﬂ.z {29]
4. Ha penmemme xapru Ges paspweoR ¥ mepexpwTHi:
A .
qz{ {yg-rl - Hq.j =1 {3‘]}
5. Ha spemz mepeoMAuaNBHOIO NEPHONA 38TOMEGHMA PHCOBOIO
YeKA

ti--""“- t = GJ{FIPETLHP] < tu (31)
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6. Ha mfuibTpamsmo BOgH M3 PHCOBOrO uexa!

YL Rli-a)e 1" (32)
7, Ha ofrzem mpesaxmoro croma:
I | - J
Do <[n +!1H--J}+m—u}§1{uq,,u;,,u}é Hr (33)
rue 99, %41 - opmMHaTH BepxweRt M HmMefi TPaMHL ¢ -To uexa
B MuaHe;

Yo =0 - BaTpaTH HA COOPYNGHHR () -I'O YeKA UPH ONTHMATb-
c P!?H; N ) HOM IeJeHHH NONMBHOR RApPTH Ha uexu, ¢ ofecneus-
Tt HHeM MBJRIBTpauEM B Opemenax 2...4 mui/cyT B

NepHON LONHPA PHCA W YPOBHA TPYHTOBMX BOJA
‘ 2,0...2,5 u B0 BHeBereTanMoMHER mepHON;
L'y - MEMMMENBLHAA M MARCHMANLHAR MOMYCTHMAA HDHHA

L
yexe;

%" - ro me wmjwanrpammn;
T

T, - T0 Ee OTHOmeHMe OGLEMA CPeBOK K ofmenMy HAacHmel;
t' t" - To me BpeMs SATONRGHHA USKOB BOKOH; :
A - uMemo yexos;

AZ - momycTMMO® MPOBNWEHWE CMERHMX UEKOB:

D' - ofpem IpPOHARHOTO CTOKA;

Hr - pomycrwmit ofzem cpeSorxu PPYHTORHX BON;
0 - osrom rpymrossx Bon:

§ - EONA OWTAHHA TPYHTOBHX BOJ OT ODOCHTeNBHOM CeTH;

Q(1-7) - msduaprpamus;
@ - rugpouomyas BomomORAWN;
1'|I - NPETOK PEYHTOBHX BOX.
B cooreeTcTEMH ¢ NpEHDMOOM onTmManbHocTH Bepmama /8/ omre-
MAibHOe HeNeHNE PHCOBOIO HONA HA KADTH, WeKH OOAXHO OuTh TaRKMM,
YTO KAKOBO OH MM CHAO HEUARGMO® COCTOAMWe H DONGHHE B HAWALbMHM
MOMEHT, NOCASZYDEME PeNeHMN NOMMME COCTABIATh ONTHMAILHOS Ieme-
HH@ OTHOCKTENBHO COCTOMMHA, MONYUADNETOCH B PesyiNbTATE MEDPBOro
PeEeHNA, : A
Ans chomeyamposammont sapaum (26.,,(33) npunrmn omrmeamsHOC-
TH /B/ MomHO peanN30BaTL ¢ MOMOWBI CASAYDMEro HYHXUMOHANBLHOIO
ypaBHSHNA
R(Yxay) =min (U (Yn, Yprs) + R (Yy) ]

(34)
H.H"l-‘l i L"'-"r- HJ"I' B l"_.l"fi-'i s L”_’
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W ( Yy, Yweq) = mMMMMANBHRS 38TDATH HA CO3NAHNe HOCHOR-
HEro WOKA PACCMATDABAGNOR WACTHM KAPTH,
paEiue

raz2

H{Yx, Hﬁri}=-;J—{KH+TE,}[1-[% 'F'_,,-r-'%}] \ (35)

pne R (Uy) = 3arpaTs HMA CTPOMTENBCTEBO UACTM KADTH OT
Y, R0 Y, OpH ONTHMMANLMOM ASNSHWN
NOAA HE KApTH N YeEM;
R["JHH.J' - TO X8 OT 91. 20 g,.f” .

Ipu TaxoW OOfXONe SANAUA ONTHMANBHOIO NPOOKTRPOBGHEMA PHCOBX
CHOTOM YUMTHBAST HE TOALKO MMMMMYM NDHBONOHMMMX 3ATDAT Ha CTPON-
serbCTR0 CHOTEMH, HO B O0SCHeYSHRE MARCHMYMA WHIHEOleCHeWHBADGIX
$ARTOPOB PACTEHRAN PHCA, COSJAMME BHCOROMO MEOJOPOANM HOWE. He-
ADOLEHKA TIOCASNMNX HBYX OPPAHKVEHH B CHCTese ypaBHeHwH (26, ..33)
yaeTo NPHBONNT X SHAUWTENbHEM 3ATDATAM HA POROHCTUYKIMD CHCTENH,
CEA3AHHYD C MENMOPATHEHEM YIYyUOSeHHWeM 3€mMendb, KOTOpHSe fuBanT BECh-
4 SHAUMTENBHEMM K WACTO NPeBOCXOSAT MNEepBROHAUANBHHE 3aTPATH NO
CTPOWNTENRbCTEY CHCTEMH.
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paMOs, DIOTHHH, opocHTenbHuS M COpPOCHM® KAHANH, IHAPOTEeXHHUBCKMUE
cOOpYEGHHS, NOPOTH, MOCTH, RHHMNW CBASH W ID. Kpowe roro, B TEX-
HONOTHYECKUX ONEepaIpiaxX yuacTBynT HPOM3BOACTBOHHHE MOWHOCTH Cedb-

7.0epxyxos B.C, 0 pacuere Heycramoeusmerocs OPHTOKA MOJ~
SEMHHX BOJL B CTPOMTENbHHE KOTAOBAHM NDH OTKPWTOM BOKOOT-
anse. - Tpymw BOMTEQ, "Humemepuan rupporeomorus”, mwm.22,

1969, LEOXO3ANCTROHHEX ¥ BONOXOSAHCTBEHHMX OPraHH3ANHH.
B.Bexawan P, Jlunauwuecxoe mporpammpopanme. - M, : H Pewwn BHEONHEHHS OEPeUNCISHHHX TEXHOXOIHUSCKIX ONEepamit xa-
1960, o ¢ R bl parTepHSYETCs BDEMOHHEMH TEMIGDATYDHESMM, METDMUECKWNMH NapaMerpavi,
a TAaKEe EDHTEDWAMH ONEHKH xayecrea pabor.
~ OpHo# 43 OCHOBHEX NPHUMH HU3KOHR DDOINYKTHBHOCTH KOPMOBHX Kyib—
I A.®, HKay syp HA IMMEHEX USME BCEMO RRIAGTCR OTCYTCTEWE KOMILIEKCHOTO BHIIOI-
TTf:ngﬂﬁuxﬂaﬂiﬂTEEHHHx G HEHA BCAX HeoOXONMMEN TEXHONOT'EUECRHX ONepaiMi W HecoOoTEBeTCTBHE
Hiq&xhﬂn:mgﬁi WX NApaxeTPOB TpefynmMcd.
K.A,Batiaes CospanMe GRErONpHATHEX YCIOBMR JEA POCTA M DRSBHTHA KODMO-

BEX KVAbTYD MoxeT OuTh LOCTHIHYTO TOABKO OPH ONTIMANBHOR TeXHMKE
H TeXHOMOTHE NHMANMOTO opomeHMa. lpfoe HapyweHHe YCAOBHA ONTH-
MaABHOCTH TPH KCMOAB3OBAHMH ONPOXENEHHNX TEXHHUECKWX CPefCTB WiH
OpH OCYEISCTBISHNYH TERHOMOIHYSCHIK oumeparmii, & TawKEe B pexmie Mx
PHTIOAHEHMA BeeT K CHIXSHHY EAUBCTEA MOIWBA, Kk MOTEpe ypomasd.

Yanaxuenue NOURH ODH NUMAKHOM ODOWEHHA DPOMCXOMMT B NEpPHOA
AATOMNEHHA OpPOWAGMOr0o YUSCTHA W MOCHEyWNero nepepacnpeneneHHs
snuTasmefica B nousy pwarM, HonuuecTso BONH, BIMTABEEHCA B HOUBY,
SABKCHT OT €€ BONOMPOHWIRSMOCTHE W LIHTENLHOCTH CTOAHHA BOJM, Bo-
MI{E&GHHH&M&GTB ODoubH HSBAASTCHA BECHMA CYHECTBEHHE ecTeCT BOHMERT
farTopor, oGyCNABNMBANMMM KAUSCTEO NOAHEA; OPH 38TONNEHHH IO OT-
ragsmeft HOYBE OHa JEBMUCHT OF BONHO-DH3HUECKHX CBOWCTE M HAK Mpa-
BHNO, yMeHMbEAETCH CO BpeueHew. [pu sarTonmeHdM mno m&pannﬂ nouge
28 BOJIOMPOAWIEEMOCTD OlpelsedfgeTCH CEOPOCTED OTTAUBAHKA ¥ 24BACHT
OT CTENeHH NpPOMEPI&HNA NMOYBOIPYHTOB, TEMOSPATYDHOTO DEXMMA Na-
BONKOBOM BONM M BOJHO-DW3WuecKMX cBoflcTB. JMANA30H M3MEHEHHA BO-
IOMDOHWLEsMoCTH NMOuBH HA mumaxsx Hasaxcrewa oues mmpor. Cpemae-
CYTOUHAR CROPOCTH BIHTHEAHWA B BABMCHMOCTH OT KOHKPETHHX YcaoBuit
cocrasnger 1,5...0,001 cam/uac, nosToMy mpi HOIMMPOBAHWH JAMMEHHO-
o I]PGI!IEHHH aTo HEﬂﬁIﬂm& VUMTHBERTE.

[pomomruTensHOCTE CTOMHUA BOPH B NOHMKSHHEX TOUKAX NUMAHE

O g O Py

(BOCHOBAHNE TEXHOJOI'MYECKHX [APAMETPOB IMMAHOB
C OFMEHEHMEM 2BM

lmvesmoe opomenne yme MSlaBHE CHOMNAOCE RAX CROCOS OmHOpa-
30BOR BEArOSADANKH JYTI'OBHX CEHOKOCHEX YTomkil TamsMu BOaMH, Na-
BOAKOBHM CTOROM MECTHHX BONOCGODOB M Mamux cremHux pex. Omo ocy-
HeCTBRIASTCA C [2NbD DOBHECHHA NPONYETHBHOCTH ECTECTESHHHX K ce-
AHEX KODMOBEX KYABTYD, M OPH COGMDEHMH DAIEOHANBHEX DPEXWMOB
38TONNEHHA CNOCOGCTEYET YIYVURSHMD umupammmr'u COCTOAHHA OpO-
MAeKOro MACCHEA.

Paccmarpmean nmsermoe opouweHMe KR CHocoS YENANHEHHS NOYBH
MOXHO GoXee yrayGaenHo NojoATH K ero asamusy. Mag ussectHo, mom
CoocoGoM HOWMMEETCA COBOKYMHOCTH TeXHHUECKHMX CDeCTS, HeoSXomH-
MEX LS DOCTHAEHHA OHPSASNeHHOR NeNM, TexHONOUHUECKAX omepaimit,
OCYmeCTRAASMEX € NOMOMBN TEXHHUSCKMX CPEICTE, W DEEWMOB BHIIOJHE-
HEA 5THX onepaunil. TexHOMOrHA JMMAMHOrO OPOWEHHA NpERyCMATDHBAET
BHTIOMHOHHE CHEeNYDIHX OCHOBHHX TEXHONOPHUSCHMX olepamuit:

- 38UEPEANHE BECEHHEr0 HABOAKOBOMO CTOHES

~ MONBEMlOHHe NONMBHOM BONM K ODOWASMOMY MACCHMEY M 6e pac-~

npemeneHne ; TSI crnaguBaeTcA ¥3 MPONONRETENBHOCTH poferaHHsa NOJWBHOI'O TORA
( m IRHTENABHOC~
- 38TONIENHe AMMAHOB, MOMIGDEAHWE I8JAMHONO YPOBHS H OMO- IO KOMDA NOIMBHOTO ajemeHTa \(cemmmu, Apyca)ll, , mpomo
PORHOHME} TH NMOREEMA YDOBHE [P , MPONOMEATENbHOCTH NONAEDEAHHA YDOBHA

TPH , npomommrentHocTu cpoSomsoro emsrwsamug TSYVP  « npopon-
xurenbHocTH onopoxnenua 10 . [osromy mpomomsWTensHOCTh CTOAHWA
BOJH B BEpXHE! UACTH CEKIMM WAM Apyca TSV  HAXONMTCA M3 ypapHe-

= NOCASNABOMIKOBHE PeMOHTHO-BOCCTAHOBMTEIbHNE pafoTw.
Ing ocymecrsneHus yxassmmux omeparmuii HeoGXOLFMO HETHWIE
TEXHHJUECKNX CPemCTB, TAROBHMM [IPH AMMAHHOM ODOWEHMM ARNANTCHA BATH,
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g TSV=TP+TPU*TSWP . Hopay mmmssmioro opowenms« MLD penecoot-
PASHO YCTAHABINE&TH JUIS HMEMNX dQacTel ceximi, & AR BeDXHWX -
norpefmuit caoft emerwsammMa HIV Haxomwres W3 coorHoOmeMMHA!

HSV = 01- MLD - KNU .

rae HSV - cnoit sowrwsanHs B BE[XHMX UACTAX CEKIMM, b;
MLO - wopma zmsamoro opomemss, u°/ra;
KNU - rpefyesuft xoadduiument HoDABHOMSPHOCTH YEIAEHEHMWA.
[popomeuTensHocTs mo0EraHus MONKEHOIO TORS, NCXONR M3 YCIO-
BHA BUWOCEHMA pacUeTHOR HODMH IpPM SalaNHOM koaddurMente HepapHO-

MOPHOCTH YBRJIANHOHEA, ABTOPAMH PENOMENIYETCA YCTAHARAKBATH N0
dorayna :

LLRER =N
TA= 7 ’

rue TA - npojommuzexbHocTs AOGEraMKA NONMBHOI'O TOKS, WAC;
ABC - mosddumments, xoropee usxopsves no dopuyse:

A= O0ASF- (0,07 KSP+0,05-X1-K5p*)
B = OAS-(10-HWF-F +X1-WF)* F{0AS—1) (0,07 KSR+0,05%1- KSR®)
C= 10 TSV HWF - (0AS-1)-F

B sumenpupefcHMEX YPABHEHNAX NpUHATE cEOEynmMe ofosHEySHM:
0AS - oTHOmWeHwe mANTEXLHOCTGR CTOMMEA BORM B BecHeR
W HEEMell UACTAX COKUNH, T.8. u‘&.s:.ﬂ
F - nxomams cexmum, ras; 154
KSR, KSR® - cpemime cropocr mmwrupaMua se mepeoa HoGerasus
DONMBHOI'O TOXA M ONOpomMenMA, cM/uac;
Xl - samamMoe oTHOWSHHE npomycenoff coocolHocTr clpoc-
HOPO M BOAONOMADEEr0 COODYEOMHS;

HWF - cpemiss rayouna B cexmuu B momest saromzenus Bcof
DAOMSHE, B ; _

WF - ewmocT: COKIMM P MOMEMT 3aTOMAGHMA BeoR MIOWANM,
HC .M.

YnenpHuit pacxol BOAONONADMErO COOPYREHME ABEIASTCR BOChHMA
BAY{EMM TEXHOZOMMYOCHKMM SIZEMEHTOM M HMAXOIMTCHA HS YCNOBNA 3ATOILI6-

wig omomagu [ co cpemteft rxyGuwoft. HWF » reuemse ppemenn TH
HO 3aBHCHMOCTH: (M = 27.8 ( 0,68 - KSR + *iDUﬂfWF ).
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NpopommuTeabHOCTE HANOAREHHA cexiME 10 PEYOUHE ONpeleifeTcCH

no GOpAYAe:
27,8 - HWS - 100

TAR = g - 27,8 - 0,7 KSR1
rne 1:#’13 - paCYeTMaA NPONOIENTENBHOCTD HANONHEHHA CENLHH,
AWS = :;;m rIyGHHA COKIMH NpH NPOSKTHOM 38NGAHEHHH,
KSR - I:;ﬂ,ﬂﬂﬂ CEOpPOCTD BONTHBAHMA 34 HepHol TAR 1
cu/qsc.

Hex BAIHO W3 NPHBEJSHHHX MATEMSTHUECKHX BHXNAIOK, cpeHue
pIyOWHE, EMKOCTH ¥ ILIOWMAMNA cermMil, yIeAbHHe DACXONH H NpoNojmH-
soNbHOCTH BCEX TMEPHONOB 3ATOINGHHA, & TAEwe CpejHMe CHOPOCIH BITH -
rUBSHIE BSAIBMO CBE3AMH JPYT C ApYroM. OTE SBBHCKMOCTH, KAK Mpa~
AUND, MMEDT AKHefHyD (Hopuy, OEHAKO B HEHOM BHAR HE BHpPARADTCH.
lzg Toro, urofu Hairu (A ,ofecHeuNB COMIACCBRAHNE aTOR BENHWDTH
¢O CEODOCTAMH BIWTHBAHMR, HEOOXOMMMO WCMOABIOBATH meTon nombopa,
Ipy STOM OCHOBMEM KDUTEDHEM NOCTHREHHA LENH ABIEETCH SAIAHHAA
efcOomTHAS PEANUMHA DASINUHA MEXLY NPeWIYEMM M HOCHEHEM pe-
synbTaTOM. AMANOIKUHO MPHXONMTCA BMUMCAATL H 3HAUESHHS THR 5
popeende TaKKX PACUETOB TPAIMITHOHHEME MOTONAME C MpIRASHEHHOM
Mool BMUMCHNTENbHON TEXHWEM UDESBHUAMHMO TPYNOEMKO, HO3TOMY HAH-
Goxee DpoCTO YA 3aJ1aUA MOReT OwTh pEUidE OpH HCNOXL30BAHHK COB-
pesentpe OBM, B srou ciyuae OTOANAET H HEOSXONMMOCTL OOpPeAeHeHIA
napeerpos ypasuewus KSR=f(T) , Tax Eax pawHwe o BORONPOHM-
NEeMOCTR MOXMO BBECTH B NaMarh OBM B BHEe JBYXMEPHOTO MACCHBA
CROZbL YrojHo GoXbmON LAWHE, & HYXHHE SHAUSHNE COOTBETCT BYDIHX
NpOONKHTENbHOCTER CTOAHMA BOJM M CEOPOCTOR BIMTHBAHWA WIBNGRATH
0o crnemsarbHofl IMEANUMON NOoNMpOrpaMMS.

AuanNs MORASHB&ET, UTO 34JAUA YCTSHOBIEHHA BENWUMHM 2J8MOH-
TOB ré:ﬂ-mn saTOMNeHHA COKIMl NIMEHOB DAsHeNBHOT'0 HANONHEHHRA HE
wgeer omMOsHauHoro pemerus. Hemnomy coueTaHMD HCXOMHHX MADEMET-=
POB COOTBETCTEYDT CTPOTO ONPESASNOHHNE BEJIRURHE YACABHHX pacxo-
0B ¥ MPOROTEWTENBHOCTER SaTOLNEHWA, T.6. TOOPETUUSCKR HA COR~
mMAx mofofl mIomANM B MIyCWHME MOXHO pfecneunTh BHCOKOE RAUECTBO
YBIAXHEHWA MOYB B COOTBETCTBHH C 3aJAHHEMM MLD » KNU . Hna ato-
IO HYXHO COOTBETCTBSHHO YCTAHOBHTH DAIHOHANBHEE YILEIbHHE PECXOMH
H DPONONEMTANLHOCTH SATOMICHRA.
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lpawrsmeckn kax Tonorpaduueckue XAPAKTEPHCTHRKA CeKuMfl, Tax
# TIOMABHEE TOKM M NEDHORH 38TOMASHMA OMDAMHUSHN ONpPeReTeHHEMH
SHAUCHHAMH, SABMCMMEMH OT OPraHWIAIMH OPOWSSMOro MACCHMBA, NpHH A~
TOfl CMOTH, OYEPSNHOCTH 3ATOIIEHME W DPHADONOIHUSCHOrO pexHMa Me-
Towrixa opomexna. Hpome roro, comepmenno ouesmmio, wro ua mcex
BOAMOXHEX BApMAHTOB pamsonaxbHoro (T.e. ofecnewnsapmero sapman-
HO® KAUecTBO MONHBR) CONETAMMS TEXHOIOMUYSCKHX NAPAMETDOB JMMAH-
HOM'0 OPOWOHUS ONTHMANBHMY MOXOT HBINTHOR JIHMD OJHO, & WMEHHO TO,
XOTOPOe BAGT MMMWMYM UPHBOJENHMX SATDAT Ha ITPOWIBONCTE0 eNMHMIH
OPO Y KIHH .

losrony omrimmsamma Texsomormuas i NAPaMEeTNOB JHMAHHOTO
OPOEEHHE NOMMHA BREDUATL TOXHMEKO-2XOHOMHYECHMH aNAIHs apperrus-
HOCTH NpsMeHeMHs CONBEOrc DANS BADKAHTOB CoueTaHmil paaNMURH aae-
MBHTOR TEXMHKHM JATOMREHMA.

Owemummo, wro p aTHx yeromusx Ha Nepiow aTame nerecoolpasHo,
Jp&siie BCEro, DSEATH MMUTALNOHHYD 3&NAYY MATEMATHIECKOrO MONEIH-
POBAMUA NPOUSCCA SATONAGHHN COKIER MMMAHOB DPASEEISHONO MANOIHE—
Hug ¢ mpseneisian ECOBM, B srom cayuae momo, OpraHMSOBAR HOC-
mHMmenmmtmmuhpxnmmmm:nwnmnmingmmm:rQMNn BMEOC -~
Telt W mromane®t cemmmil, HOpM EEMaNNKGO oposenMa W xosdduimenra
HOPASMOMBDHOCTH YRIAKHEMUA, PACCUMTATD CONTBOYCTEYDUNE MM TOXHO-
TOTHUGCKHS NADAMETPH, OCHOBHHE H3 KOTODHX » HOCHGHYHESM MOI'YT
OWTE MCHOXBSOBAHW Mia Goxmee YruysaeHsoro {PEXHNKO~3 KOHOMHIEC KOO
GHANM3A C NEABD ONTHMMSAINH TEXHONOLMH JIBIEHHOTO OPOWEHHS.

Apropamu npopemeso WOMeANPODANME NPOIIeCCA AATOMIEHMA NMMA-
Hos Kasaxcrasa mrs mopw maanoro opowemisr 2000, ..4500 u3/pa o
marost 500 nu®/ra, roodpumenTon HEPABHOMEI#IOCTH VBISKHOHHA
0,3...0,9 ¢ mwarom 0,1, cpemicx raySum saronmewss 0,1,..2.2, ¢
wanou 0,I...0,5 werpa, nuomames cexumit 10, ..1000 ra 20 runopas-
Mepos. Bapuasry mMofemMpopamMs xpome TOro {:mmOuADT nETH rpym
fOUE MO BORONDOMMNASMOCTH K UETHPE 3HAYEHIA OTHOMEHHA NMPOMYCH-
HO#t cmocOoGHOCTH COPOCHEX M BONONOHADEMX coopyxennft (napamerp XI),
Brox-cxema anropumma nporpasans moxenriposanvs npiBeeHa Ha
pe.l.
Ramiuit asropwru oTHOCKTCR K yHHBepcaR hHu ANrOPHTMAM NepPBO-
I'O THOA, CBAJAMMIM C BEYUHCARTENBHEMH M WHC.TOBEME fyHK I, K
EMEST HOCKONLKO BAOMGHHHX LMKIOB. Deyrpemmite immaw HDOCTPOGHH ¢
DEIED ONpefeseHMA MeTofioM momfopa mapamerpos TA W TAR . BHem-
 HH@ IMKAN DOCIESOBATENLHO OCYMECTRIMOT nepe'Gop B 38JlaHHNX Npefie-
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Puc. I. Brog-cxema anropurMa MOLEAMPOBSHWSA NpolEcCa

JaTOMNeHHA CermMit mavaHos Ha JBM,
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ASX W- C HYSH:MM mareMm mapaseTpos KNU B MLO , & Ta®S KIACCOB
cenigiil M Mx napeserpos. Cmena rpymn noue W mapadeTpa Xl HaXOMMTCA
34 OpefledaMy IMEIOB H OCYMeCTRIASTCA 3JaMeHON NepPoHepr ¢ HCXOof-
HieME OasHewi. Dupaua peaynbraToB MOZenMpoBENHMS OCYHECTBAAETCH HA
rdponeyaTanmes ycrpoficree B TaSaWwuHoft dopue.

Ananws peayALTATOR MONENHPOBAHWA NPOMECCA SATOILIEHEA CeKIMi
ZiaHoB B ycnosHax Kasaxcrada noxasHBaeT, YTO WX OCHOBHHE TEXHO-
ROrHYECKKE NapaMeTD:d BeCchMA CYMECTBEHHO BJARHCAT OT KODM JHMEN-
HOI'0 OpOmeHHE, TpeCyeMoro KauyecTRR YERIAXKHOHMA MOYBH, cpemHeft
TAYOWHH 38TOIVIEHWA M BONONPOHHOAEMOCTH MOUBOMDYHTOB.

B rabanue I npuseleHH JAaHHHE, X&PAKTEPHSYDIHE BONOTPOHMIAE-
MOCTb MOYBOIPYHTOE B NEDHON SATOMNEHHA IMMSHOEB. Dupesexo NATh
PYYTN OOYB N0 CTENEHH WX BOAOHPOHKUSSMOCTH, NDPH 3TOM OCHORH:LS
KPHTOpHEM ABNAGTCA CYMMADHOS BOMTHBAHMHE 38 MECAUHHR NepsHom.

] Tatzuna 1
XspaRTepRCTHRA BOLONPOHMIAEMOCTY MOUBOIIYHTOB
aumaHos Hassxcrana

Il

POLOIRHTENb b___;ﬂggygi___gggggﬂauna oo I 8 TIOUB, M
HOCTH aunmuf 3 2 —-'1——-—-5-———-
HMA, B cyTkax! ! ! |
I 35 47 128 247 350
b 102 127 252 420 oP7
10 120 167 310 oI5 742
20 124 205 348 640 930
30 125 240 380 698 1045

B rafiaune 2 npupemeHH pauMOHANBHHE TeXHONOIMUeCKHEe NapsMer-
pu AmMaHoB co cpepHedl rayoumof 0,1, 0,4 u 0,7 merpa anm Tpex
rpymn nousorpynroe. Hag sumHo, y@eneHwe pacxold BORONONADEMX CO-
ODyREeHHR Ha JHMaHAX CO cpPelHeCYDIHHMCTHMH NMOYBAMH COCTABIANT
4,9.,.22,9 u/c va ra, a Ha necyaHux mousax - 147...317 n/c/ra.
Norpetuan npomomwwrenbHoCTs AOGEr&HMA NONMEHONO TOKA COCTARIAET
cooTmercTeeHno 22,8,,.539 » 1,97,..17,4 yacd, & npomonEMTeABHOCTE
HanonHerns - 44,6...690 u 3,54...22,0 yaca. Cromp cuapHas saBHCH-
MOCTH YAENbHEX PacXOioB BOAONOJASANEMX COODY®EHH{ OT BOACMPOHHIAS-
MOCTH NMOYROIDYHTOE ONpejenseT 3TOT (EKTOP KAK OMH M3 OCHOBHHX
NpH OPraHRSAIMM PAlMOHEJIBHOIO JHMaHHoro opomeHus. llpw sToM oueHs
BOSpACTAET pONb [OCTOBEpPHOrO ONpPEeleNeHHA BOJONPOHHIAEMOCTH B Me-
pHOA saTomNeHHMa ceximi amdaHop. Ha senuwsHy BOJAONPOHHIAEMOCTH B

Tasnuma 2

BaBHCIMOCTD TEXHONOTHUECHNX napameTpon mvmados Hasexcraxa or

BONOTPOHMOREMOCTH TNOUB DK BHCOKOM KAYSCTEBE yDIARHSHHA
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9TOT NepHOA BIHADT HE TONBKO BOJHO-fHaHUECKHe ceoflcTha NMo4yB, HO W
HX KepP3TOTHHR peiM, a TAKEe YCAOBMA OTTOXA PPYHTOBNX BOO H a3anoa-
HeHHoro mospyxa. [loaTomy HamGonee mocromepume pmammwe mo BOLOApPO-
HUIASMOCTH MOKHO HDONYYWTH JWUE HA KPYTHHX 3&TOMAEHHHX UEKAX METO-
ACM BOJHOr'O GANBHCA B YCHOBMMAX, MAKCHMATBHO OPHOIHXENEMXCH K yC-
AOBHAM QarTHueckol paSorw mmmaxa. Tonbxo pesymbTarTy Tammx HSLo—
RaHUi, NONOKEeHHHE B OCHOBEY MATEMAETHUSCEOIO MONeAWDOBAHHUS, MODYT
JATH OGBEKTHBHHE NAHHHE, COOTEETCTEYDIHE HaTypa.

Cremynmam o SHATMMOCTH DAKTODEMH, ONPENeNAOIFMHE TEeXHOXODD
THMBHHOT'O ODOWEHHA M, Mpexne BCEro, BeNMUMHN MOTPEOHMX Y IenbHLK
PACXON0OB BONOMONANIENK coOpyxeHufl, ARTAOTCA HOPME MONKBA M CpeHAN
IMIyOHHA 3ATOMISHMS.

B raSnune 3 npupenens sHauenusm YOEAbHEX PacXOf0B BOLOIONAD-
L1f COOPYE@HKA MIA JMMEHOB Hasaxcrana npu pasmwunmx BenuuMuax
CPemHeft rayGumu saromnenus (napaverp HWF ) u Hopw mimanHoro
opomeHun. Hax BMmHo, npu yeemwyenuu cpemHelt PayGHHHE 3aTOILIEHME o
0,1 no I merpa yneapume pacxonu sospacrant ® 4...7 pas, a npu yee-
ueRAM Hopm opowenns ¢ 2000 mo 4500 u®/ra - HaoGopor, yweHbmanTes
» 8.5, 15 riet :

lIpw cpepmett ruyGune saromnenus 2,0 MEeTDa M HODME JMMANHODO
opomerua 2000 m®/ra norpeGHuit mra kauecTseHHOrO YBIamHEHWR [OUB
3 POYTNH yOeXbHER DACXOL COCTABIAST 286,95 n/c Ha ra, Torma kax
npa rayGuke 0,1 werpa u mopwe 4500 m®/ra, s svix xe ycrosmme, ny-
ECH ynenbuult pacxom scero 1,6 x/c wa ra. Croms BucORSS nrena;:t:
H3MEHUMBOCTH NMOTPEOHHX YIBNLHHX PACXONOR BOIONMONANIHX COODYEOHHH
H& nuMaHax Hasaxcrama ySemurensHo CBHAETENBCTBYET 0 HEeoOXOMMMOCTH

YHET& NpH OpPOBHTHDPOBAHUK IHMAHOB CpemHel riayCHHE HOpM OONMEA.

Hemanobaxism TexHomOrHuec ki NapameTpoM NMMSHOB ABJIASTCH
KO3QPHUMEHT HEeDPaBHOMeDHOCTH YRIARKHEHHA, HOTOpuE ABNAETCA DIABHEM
JORasaTenem KAUSCTBA YBIAMHEHWA MOUBH K HEMOCPEACTBEHHO BIHAET Ha
YPOXARHOCTD BO3MNSNNBAEMEX KODMOBLX KYABLTYP. ,

Hax nmoxasupamnr ucerenosamus HagHWMBX, penwumHa woadiurpenra
HEPABHOMEDHOCTH YBNAXHEHUA ,B 3ABHCHMOCTH OF KOHKDeTHORt peanuaye-
MOl TEeXHURM 3ATOMNEHHS AM42HOB  HaMeHseTen B npepexax 0,25.,.0,90,
PesynbTaTy MONENHDOBAHMA NMPOLECCA 3ATOMIEHHA nimaHos Hasaxcrana
NOKA3HBANT HA CYMECTBEMHYD CHHPA3HYD 3ARHCHMOCTB MOTpelHEX yIelb-
HBX PBCXOMOB OT KOs(MuMEHTA HepaBHOMepHocTH ymnamwenus. Hus 3,

4. W O IDYNI nous DTHOCHTENbHOE YEBeNHueHMe YIOBIBHOT'O PACXOHA IpH
YMEHBTEHHH TpefyeMoro Kos(MIMEHTA HEPABHOMEDHOCTH YRIARHEHHA o

Tadauua 2

| YnenbHHe pacxops mpu pas’
J
2500

]
!
]

3aBWCHMOCTS YIeNBHHX DACXONOB BOJOTONANEMX COOPYREHWR JMMAHOB
HasaxcTaHa oT raySuHu 3aTOMNSHHA M HOPM JMMEHHOT'O OPOWmEHHA

1 4500
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0,9 no moGoro awavemms xapaxrepmayerca ypammenwmes Y = 0,5 40,1

npe xosfjmipente xoppexmmm 7 = 0,85+0,03,r.e. ecam, nampumep,
Tpefyesoe sHauewne napemerpa KNU cocrasiaer 0,6, o ymennxuf

pacxon coorpercreyer KNU = 0.5 MOXHO ONpefiesNTb, YMMORMB yRoxb-

MER@ pacxos, coorBercrEypmEf KA = 0,9 wa senwaumy ¥ =
0,6 + 0,I = 0,4, ’ 0,5

BHBOJAH

[Ipepnaracsan meTomMka MONEIMDOBAHHA MPONECCA BATOMLICHMA
amsanos ¢ nowompn EC-IBM nosmoxmer oGocMosamso paccumrupats Tex-
HONOMWYSCKN® MADAMETDY COBEPWEMMMX JMMAHMHX CHMCTEM.

AN, dxymatexon

HAHJIHIAT COJAbLCKOXO3ANCTBEMHMX MAYK

E.[.Ranaprynosa

uﬂmm}cmmm:

YCTAHOBIEHHE OIITMMANBHHX PENMMOB OPONEHMA KOPMOBHX
KVIETYP B YCHOBMAX YPAILCHOR OBNACTH

B OCHOBHMX MANpARIENHAX SKOHOMMUECKONO M COUMANBHONO PA3EK-
g CCCP wa opmmsaguaryn narwrerxy Ha MepCHeKTHRY on-

pepeneno: "mo Hasaxckoit CCP ppectn p sxcnmyaramm 400, ..420 tmc.ra

opomaeMux semenb”. BamHasm posb B BHIOUMEMWM DTOM 3AIAYM OTBOJMT-

cA YpanbcxoRt 00ZacTH, rje B TeKymeR MATWIETKE MpeyCMATDPHBASTCS

yeeaMmTh nuomams peryiapsoro opomenms o 50 mo 120 Tumc.ra.
Boavame mepcnexTmps DECENDSHMA OPONAEMMX 36MENb B STOM pe-

FHONE CBASAHH C HAMEUAEMIM NEDepACTPOASNeHWEM CTORA CeBEpHHX pex
B sanagsue paflons KasaxcraHa W ero GraronprATHIMH RAMMATHUBCKIMH

ycxopwam. B YpamsckoRt oSxacTu cymma momomuressuux Tesmeparyp

o
(pume I0°C) cocramnmer 2800..,3400°, npopommrensHocTs Geamopoa-

Moro nepwopa - I120,..140 gwef. Cymecrsemssm mpensTcTeeM mis
CENbCKOXO3ANCT BAMHOrO MPOH3POJCTBE ABNANTCA PE3NAA KOHTHHEHTAIb-
HOCTh KAMMATA H JACYWIHBOCTL, OOYClABNWBASMAR HeSOAbLEMM KOJWYECT-
BoM Bemamapmux ocamkos (I80,,,300 smu/rop) ® HepasHoMepHOCTBD Mx
pacipemeseHna B pereTarmoHHEf nepuod. lpwdenexse opomesns noaeo-

AAET COSMABATL H PeTYAWNPODATL BOAHHA pexMM, NDH XOTOPOM CO3JNBDTCA
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oNTHMAIBHNE YCHOBHA MAS POCT2 M PASBATHA pacTeMmmii. OUpnamo B Hac-
sosmee BpewA B YDANbCKOA OGNACTH HA OPOUASMHX J6MIAX HPOIYKTHB-
HOCTH CENBCKOXO3AACTREHHMHMX KyABTYP OCTASTCA xpaftie HMsEofi: ypomad
mouepss Ma cewo cocramaser 20, .30 wra, KyKypyss WA cCREOC -
120...160 n/ra, sapopoft omermmu - 12,..17 n/ra. Ocmoenofl npeHOR
JORYUeHMA HMIXMX YPORASE ABIASTCA OTCYTCTBHO HAYUHO 00 0CHO BAMHMX
pexOMEHIAUNA 00 pexMMy CPOmeHHA cenbCEOX03ARCT BEHHEX KYABTYP.

B cpasu c armw HasHMMEX 5 rexemme I98I.,.I963 rr. mposea
HCCAGROBAMHA MO YCTAHOBISHMD ONTHMANbLMEX PEXHMOB OPOMEHWA BEmy-
@MX KODMOBMX KYNBTYP B MX SEOHOMKUECKOR adPOKTHEHOCTR B YCAOBMAX
YparsckoR obzactd. HccaepmopaMus MpOBOMMANCE HA TEPPHTOPHN COBXO-
sa "Hymywcxsfi” SesemoBcroro pafiona, THINUHOTO 0O MOUBEMMO-MEJMO-
PATMENMM YCAOBHMAM LIS BCefl Opomaewofl 30MH OCIACTH.

Omerwsf! YYaCTOX DACHONOMEH H& CBETHO-KANTAMOBHX NOUBAX, KO-
TOpHA N0 MEXAHWUSCKOMY COCTABY MPeACTABNEN CPEMMIMH ¥ TARGILMH
cyramixay. Ofpemman uacca MOUBOIDYNTOB COCTABIAST Lo s
1,60 r/ex®, ypemsnas - 2,65...2,80 r/ew”, wosgbwipent QrabTpainiu
¢ nosepxuocts sewtn - 0,10...0,14 w/cyr, ¢ raySmm ofnH WeTp -
0,20...0,25 w/cyr. ['pyntoewe BOMM 3anerapr Ha rxySwme Sonee 7
W MPAKTHYGCKM HE BAWAOT HA DEXIM BIAXHOCTH NOWBH.

B nousax ONMWTHHEX YUACTKOE CONEePmAMHE [YMyC& B MAXOTHOM CHOe
ronetaeres or 0,60 po 1,50%, sarosoro asora - or 0,05 mo 0,20%,
sanosoro docfopa - or 0,10.30 0,22%. Cyxma noraomesHHX OCHOBAHHRA
nous namedserca no mpodwm ot 10 mo 30 mr-axs wa 100 r nousu c
npeoGranannes marius # Harpua (4...9%),

B peomopponoriuecxoM OTHOGEHMH MOBEDXHOCTL TEDPPHTOPHM mMpej-
cTaBtAeT cofof naockyn CASSOBONHMCTYD M CRAOOAPSHWPOBAHHYD paB-
HiHy. XapaxTepHoft ocofeHHocTb® Mouws Ypanbckofl ofAactH ABAAETCA
T0, YTO COmepPRAHWE cONeR B Bepxmux ropusoHTax He npesumaer 0,4%
mo mnoTHoMy ocrarky, & wa raytuse 0,8...2,0 m naxomwrca coxesoft
nosc, rpe sanacy comeft sospacraor mo 0,6...1,9%.

BumeyxasanHue YCAOEMA TPeGyoT KOHKPETHOro NOMXOAA K BOMpPO-
cas opomewms B EAHHOR soHe. Moarowmy opowenwe sfechk AONXHO OCY-
MECTEIATLCA He TOABKO C Y4eToM GHONOTHMueCcHMX ocobeHHMocTel pac-
renkfl, HO W MOYBEHHO-MEAHOpaTHEHOR ofCTaHOBKM.

Ha ocHOBRHWH OLEHEM NPHPOAMO-KIMMATHUECKMX W XO03ANCT BEHHEX
YCROBMA, A TAKXKe OCHOBMOMO HANMDARNEHHA OPOmAEeMOr'0 3&MABAGAHA
Ypansckoft ofnacTv (KOPMONMPOMABOACTE0) HAMM YCTAMORNEHH DeXHME
OpOWeHAA LAA JOUEPHH HA CEHO M KYyXYPY3Ww HA cwmoc.
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Hayuexwe pexmMOB OPOWSHMR STHX KYALTYD NPOBOMMINCH MO CXe-

AYDEMM BADHAMTAM

I sapmawr - noppepmarme BaaxMOCTM nOuBM Ma ypomme 60,654
or samsenbuefl mxaroesxocts (HB), momwrpoas:

2 papmant - nn,:;;mu BIAXNOCTH TOYBM Ma ypomme 70,..75%
oT ;

3 papsany - nunﬂ;m BIAXMOCTH NOYEHM Ma ypomme 75...80%
or HB,

Uzomame omwrmax yuwacexos 0,3...1,0 ra, nosropmocts - rpex-

xpariad. B omsrax sucesammch paRoMwposameie copra momepuu "Ypams-
CKad cMMEA", KYKypysH - "Hpacmomepckam 1/49", Arporemmxa posme-
NWBAHRA XOPMOBMX KymbTyp (obpalora nmousw, MosH M CpOKNM BHeceHNs

yROOperMft M T.0.) BMUOAMAANCH 1O DEKOMEHNAIMAM, NPMHATEM LI YC-
zopft Ypamscroft o6zscrs. loxwey mposomsrwes mommesezsiam ycra-

wosxeam AIA-IOOMA p cpoxs, xorma RmAwMOCTS PaCUESTHOrO CIOR OMyCKRA-

28CH WO MPEfeNoB, YCTAHOBNGHHMX CXeMoR OONTA.
Hpwropmes omeHxi sdPexrMBHOCTH DOXMMOB ODOWEMMA FBASLINCH

POCT W paspwrHe pactTeHnfi, ypoxaffHOCTL M SROHOMWUSCKME NOEASATENN.

HaGmomenms sa pexinsom OpomeHMs XonepHN M KYKYPYSM HA CRIOC
HA KOHTPONbLHOM BADNANTe NOEASANM, YTO AIA NONAMEPRANHA BIAXHOCTH
nouss Ha ypoewe 60.,.65% or HemdeHbmeR BIArOeMEOCTH HEOOXOUGIO

oposopwts 2...3 pereTamloHHMx Noamea HopmoR 600,..800 w®/ra. lep-

Bufl OOXME MOIE[HH cHefyeT ODHyPouNTh K $ase KymeHua, Propofi- x
BTOPOMY YXOCY, & ¥ KYKYDY3H COOTBETCTREHHO K Jase creSienasms u
BEMEOTHBAHKA .,

Caemyer otwerwrs, uTo pasSBMTHE KODMOBHX KYIBTYP B TeueMHe
BEreTALMH HA 2TOM BADMEHTE OPOMCXOMMIO OpM aeduOeTe BEAINH B 30He
PECOPOCTPRHEHMA EODHEBOR MACCH, WTO OTPHIATENLHO CEASANOCH HA MX
ypozafnocts. Tax, y monepss mepeoro rofla XMSHM S8 MPORSASHMMA
oMM YEOC ypomafiHocTh cocrasmna 22,8 n/ra, sonepes mpomnux mer
3a asa yroca - 37,7 n/ra, xyxypyss Ha cmmoc - 155,0 m/ra senewoft
maccu (rasx.I). :

B peayabrate MpopefieMMiX »KCOOPHMEHTANBHMX HCCISNOBAHMA HA-
MM YCTAHOBAEMO, UTO ONTMMANLHEN DEXWMOM OPOMSHMA JOUOPHH ABANET-
CA poxMM, OOANEDEMBSUENR DOpOr NPEANOEMBHOR BAAXHOCTH HA YPOBHE
75...80% HBE., Naa nopmepmanma Taxofl BEANMOCTH DOUBH B TeueHHEe Be-
reTamEd nepeuf! DORME creXyeT OPOBOAMTL B DepHON NofmNesmA J...4
rpofivarufl amcrodnos. Bogomorpedzeswe (mcnapewwe  Tpesenwpamus)
JOOepHH B 9TOT mepWol emecyrouwso cocrasnser 20...35 w®/ra, maa
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Tatoma 1
RBipupmte pexmsoR OPONEHRAA HA YPOXARMOCTE KOJRMOBHX
xyaseyp (cpemme pmwmwe sa 1961...1963 rr.)

- = 1 | Mesmonusnoft |Cpemins
| Koum Doxmeras |Opocwrems- ypoRs®-

Igecrro [mopma, mas Wopma, |mepwmopm,cyT
o fwre

lpmepsa mepsoro ropa EMSHN
I. ngnuﬁ 2...3 600.,.700 1400,,.,2000 33...36 22,8

E{FHB,ED‘HT-

poAb

> Mogwew _ 4...5 500...700 2600...3100 I8...24 40,0
:rleB..."r"ﬁ!

o

3. I]%nu 5...6 400...600 2500...3000 I5,..18 43,1
or HB

Ipnepeia 2...3 ropa xmsHM
1- ﬂ%‘“ﬁﬂ 2*--3 ﬁm,*,ﬂm I-im.. |22m 3&;1134 31?1'?

2. Mogues 6...7 600,,.800 3850,,,4400 1I7...20 70,6
%0, 758
7...8 500...700 3700...4200 13...17 77,0
e T

Kyxypysa na cwaoc
1. ﬂgﬁuau 2 .3 600.,.700 I300...2000 20...26 225,0
658

2, 5 .6 500...700 3150...3700 14...18 325.0
oot s

or nB
3- nwnﬂ E‘.. - .':I ""'m. ™ .E'm mm. - .m Iﬂi - 115 m.ﬂ
gguﬁﬂ .. .B0%

KOMTIGHCAIMK NoTeph BABIR Nousof HeofXOMMO MPOMSBECTH MONME HOD-
moRt 400...500 w®/ra. [oaue yxasamHoft Hopwoff HO HADYWARET TENA0BO-
ro, OWOEEOTO W BOAYWHOrO peNMMOoB kopHeofWTAGMOTO CHOA M MpemoT-
BpameeT sposun Noups. HawSonbumMR pacxon BRErM © JOUEPHOBOrO NOAA
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HAOToiaeTCH B OEPHOR CyTOMR3ALMH-BETEHHA, KOIAA HANIEMHAHR GACTH
AOLEPHE NOCTHI'SST MAKCHMANBHOIO HEKOMNGHWA 3eXeHofl Maccw. B sror
MEPHOL eMEeCyTowioe BOROMOTPECIEHHEe IDLEpHN COCTABIAST B cpeares
55,..70 w*/re, xoropsm moxer Gurs mompm nposenennen I1...2 sere-
TAIFOHHEX noxMsor HopwoR 600...700 x®/ra ¢ mexmomusHmM mepwomom
I3...18 muen. Taxoce PacnpejleneHie MOAMBHHEX HODM B TEeUEHME Bere-
TALMOHHOTO NepHona ofecnewnsaeT fecnepedofitoe cHaSxeHue pacTeHui
BIArOf H DABHOMEDHOCTb YENANHEHMS MOYE.

Taxmu o6pasom, mas momuepmaHus NOpOT'a BISKHOCTH HAE YDOBHE
75...80% or HB na moxsx momepHu nepeoro roms xaHx Tpefyerca npo-
BefieHwe O...5 moupor mpw opocwresbHoR HopMe 2600...3I00 u/ra,
AonepHu 2...3 roga xHsEM - 7...8 noxnsos OpK OpoCHTexbHORt HOpMe
3850...4400 »*/ra. Mamndl pexw opowsus ofecneunsaer YpOEARHOCTL
ADNEPHN coorpercTBenHo - 42...45 w 75...80 g/ra, wro B 2,6...3,0
Pa38 UPeBMEAST YDOEARHOCTD HA NPOM3IBOJICTBEHHOM YUACTEE. Caegyer
OTMOTHTD, WFO HA OTOM BADHAHT® DA3MEPH NOJWBHEX HODM COCTABLAUT
400, ..600 u®/ra. Cumxesue pexuuns DONKBHEX HOpM criocofcTsyer Cox-
PameHin 00beMOD HMPHNBTDAIMORHMX BOA. OT0 NMOIBOAAET MabemaTh npo-
CAUMBAHMA OPOCHTENbHHX BOM B HWEHWE I'OpH3ONTH (rme sazeraer co-
ASBOR MOAC) W NPENOTBPATHTH BTOPUUHOE 3ACOTEHME OPOMAESMEX 3eMelb,

Fas mopuepmaiis NPeRNOAMBHOPO MODOra BAAKHOCTH He HIEE
70...75% or HB y monepsw nmepmaro roma musmk moTpeSoBancch mpose-
Aetine 4...5 momusos c moxwesoft Hopwo#t 500,..700 u®/ra, a IoLepHN

2...3 ropa masum - 6...7 noAMBOB ¢ MoxMBHOR Hopmoft 600. ..800 x®/pa.

fa aromM sapwanTe MemmOXHEHOR MepHon ysemMuHsaercs o 17...24 puep.
Hexoropoe ymemnemme BIAroofecneverHOCTH DacTeHNil afech NpHEENo K
CHHESHMD YPORARNOCTM ADnepss mepsoro roga xmsHM mo 40,0 m/ra,
2...3 roga - mo 70,6 u/ra cena. Chxenne MOpora BIAXHOCTH HA 5TOM
BAPHAHTE YIyWmAET OPraHMSamm NOANBA BCASACTEHE YBENMUSHMA pasme-
POB moxkBHux Hopw mo 600...800 u®/ra, omsaxo aTo pesxo ycuawsaer
HHTEHCHBHOCTD NOBSQXHOCTHOIO CTOKA M YBENMUMBAST NOTEpPH BOMN Ha
rayGusHyn fuasTpampw. B ceasu ¢ oriM Ha BO3EMmEHMIX yuacrrax (xo-
TA B LSJOM HA OPOWESMOM NOX6 CPOKM NONMBOB COOTBETCTBYDT DECYET-
HEM OOKASATENAM) NPOMCXOMMT MOACYWKAE MOYB M KAX CIBCTEHE - 3aco-
fiSHHe, T.e. P TAKMX CAYUYAAX He BCerpa ofecOeuxBacTcs MEIHOPATHB~
Hoe ONaromoIyumwe ODOWASMHX 3&Mexs.

- AHanorwuHwe peaynbprarTs NOMYyYeHH M NPH BO3JEANBAHNW KYKYPY3H
H& canoc. ONTHMANBMEM DEXMMOM ODOWSHHA M 516Ch OKA3AICH nopor
NPeANOIMBHO BI&XHOCTH, nogaepsuBacMsft Ha yposse 75, ..80% or HB,

oI

AHOBAGHO, WF0 KYXYPY3& 0O OTEEeNbHEM jasau pas-
ch::nﬂ ;::ﬂr:umnﬂ KOXHYSCTBO BOMN. Hanpisep, 0T BCXOLOSB
w.:ﬂﬁnnlﬂu. XOPQA CYMMADHAR OEOWALL AWCTOBOR nnup::l:ucu HE-
2 wxa, CPOMHSCYTOWHMR pacxof Boms cocraszger I15...20 w/ra. Mam
= gn:-,.qﬂl TAXOr0 PACXOSS HeolXOJUMMO NPOBECTH £ NOXKBA HOPMOR
:?;n,,ﬁm w® /ra ¢ wesmoxMexsm mepwmogow 13...I10 pweR. B Jasu cred-
:as;ﬂlﬂ - BHOPACHBAHNA WMETEXKM, C YBOAWUOAHOM MHTOHCMBHOCTH pOC-
sa pacTeHnil, EHCTOBOR HOBEPXHOCTH N TEPMRUSCKOro ngﬂ:a“l BO3-
Ayxs CPEIHECYTOUHM PACXOf BAArM BOJPACTAST MO 48,..51 u"/ra,
yoropuft MoxeT OHTh BOCCTAHOBNSH DpPOPSfeHREeM A mﬂlnlﬂ!Inztux
noxxsoe HopmoR 500, ..600 »°/ra c mexmoxmmnas nepuopos 10...
meeft. Kynypysa » fasax SMETHDANNA K MOXOWHOR CHEXOCTN npuﬂ?-
ayercs DOCTOM MNOGATKOB M OPOKDANGHNEM UDMpoCTa ::.Iml Maccu.
9ror nepWo BogomorpeCuesme cocrasimer X...35 u°/ra, m..mm-
HeHNs Ero HeoGXOIMMO OcywecTRHTh I...2 Doxwsa HopmoR 500 w®/ra.

Hs pumensgomesHHOr0 cEeNyeT, 4YTO JLEN DONNSINAHMA BIARMOCTH
mouss B npepexax 75,..80% or HB rpefyerca nposepewme O...7 moam-
pop mpW opocwrexsHof Hopwe 3150...3700 w®/ra B sasucusocTN OF
mereoponornueckix ycaoeuf. Opu colmopennn HeoOxXoMoax AIpPOTaXHE-
gecKx WepOTPMATHA NaHHWll BapMaHT ofecneuMpscet YpomaRl XyKypysH
Ha cunoc B mpemessx 390...370 n/ra sexexoR maccu. o

Ha Tpersem sapwamre, rane moxMsw nposommawcs mpa 70...79% HB,
NPONYKTREMOCTL HECKONBKO Huxe M cocramaser 320...330 w/ra. Pe-
IYALTATH TEXHWKO-3KOHOMHJECKHX DACUETOB pul:::ﬂ pu?nn Opome -

BefeHy B Tataumpe <.
HHA JOOSPHE M KYKYPYSH H& CHAOC OpPKBEg sy
fPexTMBHOCTS OpPOWEHMA KOPMOBHX KyABTYP B
Ypanvcroft ofmacte (B cpemwes sa I1961...1983 rr.)

T Ty L 2 'P an fr
(Cpemuan  Hspepmit uq“ﬂ"*'"ﬂﬁﬁa Raibage o

Bepuanry | YPomafi-  GpOMSBOA- | XOR, PY I HOCTD,
jHOCTD, jcTER, ,_ :
y/ra Lpys/ra ' L
I p 2 s ! 4
Jpnepsa nepsoro rofla KMSHH o5
L “ﬂ*gg; m 22.8 86,6 -18,2
&0. 5 ufr“ HB,
l'lﬂl-l".l."]:mn "
2,1 40,0 103,0 17,0 r
X... 7% o HE

1]
3,Noxypy mp 43,1 107,8 21,3 2
?ﬁtrlﬂ DT HB



Dpopomxenne Tadn.2

mEMo Opo

1 2 3 4 0

dpmepra 2...3 rona

%bﬂmgﬁ S?HE-, 37,7 86,6 26,5 30

KOHTPOAL

2

7 oy TR TR L (O
3 77

?ﬁlhw % ,0 116,0 115,0 98

Pemm, ®mO w0 e ow
EOHTPOD 3

%ﬂa.lya npe 325,0 123,4 120,3 97
%ﬂolﬂ mpn, 360,0 128,0 142,0 118

Hax cxemyer ua raSaumu 2, Ha propoM papsanre OpK BO3JeNuBA-
HEN KYEYQY3H WMCTHA MOXOR C OWHOrO MexTapa B CpemHes 3a 3 roga
pased 120,3 pyS, a Ha wouTpoasHOM eapuamre - 77,7 pyS. HawSons-
wift ameruit goxon (I42,0 py6/ra) ® sucoxmit ypopess pemvaSemuocTi
(II8%) orweuen Ha Tperbem sapManre, rje moaMss MPOR3 BOZKAKCE TDH
BCCYWSHEM ANTHBHOrO CJNOA NMOYBH B mpefieaax 75...80% or HB. Taxas
Ke 38KOHOMEPHOCTb [0 DKOHOMHYECKMM NMOKASATENAM, SABCANAA OT
YposHa BaarcofecneusHHOCTH, HaSIDEAeTca M MeX[y BADHAHTAMK OIONTA
Npi OpOWeHMM MoUepHH. Tax, Ha TpeThew BapMaHTe ONNTA C IonepHoR

BONHYNHEA WHCTOrO NOXOMA CAMAS BHCOKAS M COOTBETCTBENHO pasra 21,3

® 116,0 py6/ra, yposess pewraSembsoctn - 20 u 96%, llpx mopmepma-
HHR NOpora BIAXHOCTHM Ha ypoexe 70,..79% or HB wweruit moxom cHu-
xaerca cooreercrsenro mo 17,0 u I0I,8 py6/ra, yposems pemraSeis-
mocTH - mo 16 m 92%.

BHBOAH

L. B nousesno-wxmmaruuecxux ycrosusx Ypamscxoft o6nacTs on-
THMANLHEM DEXHMMOM OPOWEHHA IDOePHH M XYEYDYSH HA CHAOC ARIASTCA
Poxi, NOANemMBSDIM OpPeNOAMBHYD BIAXHOCTb MOYBH Ha yposHe
75...80% or sasmenbwefi mnarcemroctH. Mia cofmomeus PeROMEHIye-
MOT'O DoEEMA& OPOWEHHS P DASINYHEE IMOAN BRarcofecOeueHHOCTH Heolxo-
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BOJMTH HA NOASX MOUSPHM mepeoro rouns xusew 5...7 serera~
yMoHHEX DOXWBOB MM OpOCKTeibHOM HOpMe 2500, .,23000 &®/ra; wa mo-
gepwe 2...3 ropa - 7...8 noxwsos mpm opockrexsHoRt Hopwe 3700...
4200 ¥°/ra; HA MONAX KYKYPYsH H& cuxoc coorsercreemHo 6...7 mo-
gWBOB MM OPOCHTEJbHOR HOpMe 3050, , .3600 w°/ra.

2. B persx COXDAHOHMA ¥ YAYGBSHER MANMODATHBHOMO COCTOSHHA
opOmASMEX 3eMeNb Heolxomado crporce colipfende DONMBHHX HODM MO
jaseM Da3IBMTHA PACTERMH, MCKIDUANEES raytoroe NMpOMANMBAHNE ® HO-
rept BONH HA MHPAILTPAIND. Fxyfuna pacueTHOro CHOS YRIANHOHWA XD-
pepHN, B 3ABHCHMOCTH OT I'OfIa BO3NEAWBAHWA, JRONNHE COCTABNTH
0,6,..1,0 M, xyxypyss we curoc - 0,7 m.

3. lpudereHwe ONTHMAIBHEX PENMMOB ODOWSHMA NO3BOXNET NOXY-
GATH ENerojHO ycroRuMpme ypoxax mopepeosoro cexa (70... 77 m/ra)
¥ sexeHoR macch xyxypyaw (350...375 n/ra). [pm srom wmcruil moxoa
¢ OfHOrO P'eKTApa MoceRa muepHs Symer cocrasasrs 115,00, wyxymy-
ay Ha cumoc - 142,0 py6/ra.

) K,T.Pasudacs
CTApINA HAYIHHR COTDYAHHE
B.M. Thos

o 3P

YIPABIEHVE MEJVMOPATMEHEMA MPOUECCAMA [IPY WMEHEHUH
CTEMEHH JIFEHUFPOBARHOCTY OPOMARMHX 3EMENDL
[EHTPAIEHOTO KASAXCTAHA

Ananus MOUBEHHO-MENNOPATHMBHEX YCEOBHE OPORASMHX SeMelb
lesrpaxsuoro Hasaxcrama moxasan, wTo B DOGUBOIPYHTAX M IPYyHTOBHX
BONAX CONSPMMTCA IHAUNTENBHOS KOXMUSCTBO BONHOPACTRODMMHX colef.
Paspurue opomEeHMA B ®THX YCIOBKAX BMINBAST NOMEEM MHHEDANM3OBAH-
HEX POYHTOBHX BOJL W, XAR CAENCTERE, IACONEHME XOpHEeQSHTAESMOrO
CHOR Nous, .

Jo oceoeHMA aTHX SEMENb MO OPOMEHHE BHCOROMMHEDANM3OBAH-
Hue rpynroswe soas (20,..40 r/a) samerams raydoxo (I0...ID w) u
WdenH cnopamMueckos pacmpoctpanenne. Cosganwe copepmeHHMX ODOCH-
TETLHMX cucTes (TpaHCDOPT BONM OCYMECTRMAETCA Mo TPYGONDOBOLAM,
MOIABN NPOBONATCA NHPOKOSAXBATHEMW NOXNEBAILHMEMN MAIMHAMK W T.[.)
He MCHIDYWIO momsess TPPYHTORMX BOf, korTopuR 3a I0.,.IS xmer oceoe-
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HHA NONHMMAETCA BUD® KPMTHWUeCKWX riay0WH ¥ BCcKpuwBaercs ¢ 2...4 M.
C aroro wmomenra mopmepxanue TpeGyemoro BOAHONC M CONEBOPO pPexMMa
NouB MOEMO O0ECHAeUHT: TOABXO 38 CYOST COANAHMSE HHCXOLMEMX TOKOB
RTArH B 30HE A3PALMM W CBOSBPEMEeHHOrO OTBOJA PPYHTOBMX BOJ JpeHA-
KOM 38 Mpefieas opomaeMoro MACCHBAE.

OnTimMansHER MeAMODATHENMA PexMM NOYBOIDYHTOB SOHM A3 PAITHH
CO3MASTCA B TEX CHYWUARX, XOMJA BeHOC coneRl MHPEXBTPAIMOHHWLMH BO-
MEMH NPEeBHTAST WX OOCTYIASHME C OPOCHTENbHEMH M PPYHTOBRMM BOAS-

wi /1/. Bto pa@eHcTB0 ODNCMBASTCA CASAYOWKM CANAHCOBLM YPEBHEHWEM:

Vao ? Vip 5 + M 32 (1)

rae Ve - o6nem MHPUILTDAIMH OPOCMTEAbHEX BON Yepes 3JOHY
asperpi, M°/Ta;
Vi, - ofsem nocrynmaeHus rpyNTOBHX BOJL B SOHY A3 DAIMH,
w> /ra:
Sp. Sr - MIMEDANMIAINMA OPOCHTENBHMX M PpyHTOBNX BOR, T/u°;
M - opocuTexsHas Mopma, M°/ra;
S yuwe — WWHEPAENSAIMA WROMABTPAIMOMHMX BOA, KOTOpas mpe-
BOTpeIENASTCH PeXMMON OPOBEHWS, CTeNeHb Sacoje-
HHA MOYBOIPYHTOB 30HM ASDAIMM M YDOBHEM I'DYHTOBMX
sog, T/w>,
B peayssrare mposemeHES MHOMONETHEX DONEBMX M AHIMMOTDHUEC-
KHX HCCAGNORAHNA HAMM YCTAHOBAOHH JSAXOHOMOPHOCTH WIMEHEHMA MH-
HePARMIAIMH PPYMTOBHX BOJL B JABMCKMOCTM OT MAPAMETDOB DPEXMMA
OPOWEHWA, CTENeHH 3ACOASHKA MOYBOIIYHTOB, PPYHTOBMX BORL M PIy-
OuHH WX 38AeraHMA. AMANHS DOMYUEHHNEX MATEDMANOB MOEASHBAST, UTO
GAaronpuATHM MEAMODATHEHMA DaxHM NOYE MOXET NOCTUIATLOR DA3EWY-
HEMM DApAMETDAMM pexiMa opomesnn. Hanpuep, npd MuHepARMIAIMH
PPYHTOBUX BOR 7 r/a u rxySune wx sarersHua 2,5 M MeaMopaTHmHoe
$Aaronoxyuse HA OPOMASMMX 36MAAX AOCTHMASTCA NDH NOLNSPEAHMM NO-
pora NpefinoAWBHOR BIAXKHOCTH B KOPHSOOMTAEMOM CHOE HE HHEE To% OF
HB u ocymecrmuenws moausos Hopdoft 500 w®/ra. lpu nosumexum Mune-
PaNM3BIM IpyHTOBEX BOA Ao 14 /a1 mopor NMpenoAMEHOR BASNHOCTM
NouB KOPHEOGMTASMOrO CHOf Hexbas omycxars HWuxe 80% or HB, mpu
HEM3MEHHOCTH OCTANbHEX Yycxosufl, CHimenwe pasmepos mosMBHOM HOpMH
WIK MOBMEAHWe YDOBHA IDYHTOBMX BOR morpelyeT yBeNHUESHHA NOPOra
npemionKsHof BAaxHOCTH EopHeoSwraemoro enos (pwe.I).
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Comeboet Bonose nowbozpyswmol somet cspacgue, %

Puc.I. Cozesoft Ganasc NOYBOrDYHTOB B30HH A2PALMH NPH
M3IMEHEHWH DEEMMA QPOWEeHMA W DPAYOMHH 36JAEMaHMA IPYHTOBHX
BOL M WX MWHEDAIH3AITHH

Ha npusefierHEX AaHHMX CIENyeT, YTO JAIA PACYETE TOPHUIOHTANb-
HOPO JPeHBXA HA 38COJNEHHHX M CHIOHHHX ¥ S8CONSHHD OPOWASMEDC 38M-
nfx Opexae BCero HeoOXOIMMO YCTAHARIMBATD ONTHMAILHNE TIADAMET P
pexMMa QpOWmEHMA CeNbCKOXOIAHCTBEHHEX KYALTYD, KOTODWMH HOCTHI&-
eTCA yNpasneHue MEeIHOPATHBHEMH NpOLEeCCEMM ODH MIMEeHeHWH CTeneHH
3acOoneHUA 30HH ASPAIMH, MHHEDPANHIANMK W IMYOMHH 3J&NEraHHA YPOBHA
rPYyHTOBEX BOf. Unpefenus WHPANLTPAIMOHHHE NOTEDH OPOCHTEAbHHX BOR
W OCALKOB HA MOAAX OPOWEHKA, B OPOCHTENbHOR CeTH W MMEA JBHHHE
0 TAyOWHe aanersHMA Bomoynopa, QHIbTpalMOHHEX cBORCTBAX NOYBO-
FOYHTOB, CTENEeHHW ecCTEecTBeHHOR APeHHPOBAHHOCTH, MONHO YCTAHABRIH-
BATH WHTEHCHBHOCTbH JPEHWPOBAHHOCTH TEPPUTODHM, KOTOPAR OOECMEUMT
CBOSEpeMEeHHE oTBOL MHOWILTDADMOHHMX BOL 38 Npellesid MACCHBA OpO-
meHua (puc.2).

Pacyer rOpHIOHTAIBHONO APEHAXA NONXSH OCHOBWBATBCA HE [aH-
HHX BORHOTO M coXeporo Gamanca opomassux 3emens. HomwuecTsenHes
CBASH MEWPOSHO-X03ANRCTBEHHNX (AKTOpOB, OMPSASAADNMX NapaMeTpH
ONTHMANBHOrO MOPUSOMTANLHOrO JApeHaxa, BHDAXASTCA YpapHeHWeMm Ga-
naHca rpywToBux Bom /2,3,4 w mp./:

nw-‘-':ﬁ+q’xip-,&,+{n-ﬂj (2)
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Puc.2. Howmorpessa mag onpegexesus napasmerpos mpexaxa

OpH HIMOHeHWM DENMMA OPOWEHMA M PAYSMHN PPYHTOBMX BOJ

( A - ua moxsx opowemnsa fes SpemelMuX IOMIAHEX EKAHANOS;
E - Ha moxmx opomeHus ¢ BpeMerMoR opocWreasHOR cersn).

rae T G - sxarcofwes Mexay I'DYHTOBMMM BOJAMM X MOUBOIPYH-

TAMM 30HW asparpmy; M- /ra;
D) - paaroolMeH MExXZYy PPYHTOBMMM M PIYOHHHEMM Hamop-
HEMM TOROEMNEME BOLAMH, M°,/Ta:
P - GuIBTPaIMOHHNe MOTEPM PON W3 OPOCHTEABHEX XAMA-
mos, M°/ra;
R Epeaxwufl cTox, M- /ra;
(M-0) - operox ® orvox rpysromax som, w°/ra.

g

Ha opomaesux sesaax Uewrpansnoro Kasaxcrana perdoHaxsiufl Bo-
goynop OCEMHO BCKPWBAETCR C PAYSHHN 5...10 m # ucrmouaer mzarood-
weH MeRAy PPYHTOBMMH W TYOWHHEMW HANOPHEMMW BOMAMM. Hax npasmao,
g Mpefenax MACCHBOB OPOWBHHA HafiopaeTcA MpHAMEePHOEe DaBeHCTBO MEeN-
gy NPKTOKOM ¥ OTTOXOM PYHTOBWX BOJ, & BEPTHKANbHMA sraroodmen
yexoy MDYHTOBEMM W MOJIEMHUMH BOJAMH QTCYTCTEYeT. Moaromy axaue-
yua £P u (M-0) us ypasHeHus BamHoro GanaHcs MOXHO WCKIDHWMTD.

B raxwx ciyuasx anaroofueH Mexmy rpyHTOBHMHW BOJAMW H DOUBOTPYHTA-
Mi 30HH BSPAIMH MOXHO OMPeNENATb HA IHIMMETpax (ragn.1).
Tasauna 1
BraroofMeH Mexjy PpPyHTAMM 30HH A3pAIMM W POYHTOBHMH
BONAMH 38 BEreTAIMOHHEA nepMom, M°/ra

lonusxas (YposeHb ', Mopor mpepnoausHoR siamioctd, 8 & o HB
ol N VRN TG I 80
1,5 90 620 420 240
. 4 150 320 500 640
760 500 220 20
&2 120 230 280 570
1.6 650 500 300 200
t 220 300 590 710
0 % 510 370 10
' 180 260 400 670

Mpumeuanme: 990 - wenapeHwe PMPYHTOBX BOR
150 - wnpwnbTpaipoHHHe NOTEPH OPOCHTENbHHX BOA

iupokoe npaMeHeHWe B opouaemom 3ewnepeawu LedrpanbHoro Ka-
JAXCTAHA WADOKO3AXBATHMX AoxjesansHux mamsy ("Operar”, "Auenp”,
"Boamanxa", "HyGams" u T.2.), ¥ EOTOpHX BOOSBGOP OCYWECTBARSTCA
3 TPYGONMpPOBOJOB, PE3KO COKPAWEST MOTePH BOAN HA MHpWILTDAIMD.
Opsaxo nps ocymecTBAGHWH MOAKBOB AOMASBANbHLMM MANMHAMH INA-TOOMA
IH-75 w 7.n., ¢ safopow BOfN W3 OTKPHTOM ODOCHTeXbHOR ceTH,ofne-
MH PUIBTPAIMOHHMX MOTePh OPOCHTENLHMX BOJL BO3PACTADT 38 CueT Ho-
?6ps BOmM M3 xanaxos (rafx.2).

Hs mpMBefieHHMX AAHHMEX CREfyeT, WTO HADYSKM Ha JADeHAX ONpe-
BEIAOTCA HE TOABKO MAPAMETDAMM DexWMa OpOWEHMA, HO W koa(uipeH-
ToM MomesHoro meficTEMA opocurensHoRt cer. Ecaw safop sopw mompe-
BANLHMMH YCTAHOBKAMM OCYMECTBAAGTCR M3 JAXKDHTHX TRySonmpoBOfOB, TO
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AOIA (UABLTPAIMOHMEX MOTEPh OPOCHTENLHHX BOL M OCANKOE H& MOXMX
OpOmeHNd, YYRCTEYDWX B RpeHaxHoM croxe, cocraswr I5,..20% or opo-
cwrexsHoRt Hopwu. [lpu noameax ¢ saSopow Boms M3 BpewemHmx opocure-
Il HArpy3Ka HA JpeHaX BO3PACTAST HA OUBEMM MHPIILTDAIMOHHHEX No-
TOph BOAN M3 aTHX kaHanos. [losroMmy napawerpu cucrTemaTHuecworo
APEHAXA JONXHM PACCUWTHBATLCA OTAENBHO MNA OPOCHTENbHHX CHCTEM
C 3260pOM BOAN M3 BPEMEHHEX OpOCHTENefl M HeNOCDe[CTEEHHO U3 TpY-
Gonpoeonos.
Tasauna 2
Ofuesu dunbTpammoHHEx MoTeps OpOCHTENbHON BOMM
W3 BpeMEeHHKX opocuTexefl, B M°/ra

Honueuag ¥ i 3 |
Hopua, B {er | ﬂE; . e e _ o1 2

m 1BO0L, B M 1 ;] 70 1 80 ! a0
I5 2500 000 3300 4400

350 . 150 210 330 700
.5 20 0 B0 40

' 145 180 320 630

s 30 B0 40w 4800

500 v 220 320 40 860
s U0 WO @0 5w

' 1920 280 490 790

lpumevanue: 2800 - opocurenbhas HOPME
130 - puabTpamponHue noTepH opocHTenbHol
BOJN M3 OTKDWTHX HAHANOE

[Ipu rayGune sanerasns sopoymopa Gozee 7...10 m paccrommue
Mexny mpeHamd cocraswr 70...I120 M, a mo sropow cayuae, xorma
NOTEpH OPOCHTENLHOR BOMN B KAHANAX CBEMIeHH A0 MMHIMYMS, DACCTOA-
HHE Mex1y npeHamu Boapactsr Ha 30.,.40%,

Pacueru NoxaswBanT, YTO B 30HE KaHAaia Wpruwm-Haparasna, wor-
Ia MOAHBH OCYWECTRAADTCA WHPOKOSAXBATHHMH MOMAEBANLHEMH MANMHAMH
(puc.2A) moawsHon Hopwoft 350 w3/ra mpu mopore npemnonMBHOl Btax-
HocrH B cxce 0,0 m 70% or HB, caegmyer crpourb ropusoHTansHuf mpe-
Hax uepes 140 w rayCunoRt aanoxewws 2,0 u. [pu nommsax wopmoft
500 w”/ra paccromHMe MemIy Jpeamu HeoSxommMo ymeHbmeTh no 100 M.

Ha opomaemux semnsx c oTkpwTofl opocurexsHoft cersn (puc.ZB)
TpelyeTcs YCMIUTh MCKYCCTBEHHYD APEHMPOBEHHOCTH OpOWAEMOfl TeppWTo-
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. HANpWMED, MM OCYMOCTBIEHNH NOXWBOB HOPMON 350 w®/ra npr npen-
nOfMBHOR BIAXHOCTH B KOPHEOGHTBEMOM CNO0e 80% or HB u rayGwme rpyH-
coBux BOR B meHTpe Mexmpexss 1,5 m HeoOxomedo CTPOATh ApeHAX uepes
90 u, & OpH ypemwuenww noausHoll Hopwu Mo 500 w°/ra wemppense cre-
gyeT YMeHBUWTB [0 70 m.

3uan saxoHoMepHoCTH HOpMMpOBAHMA conesoro CanaHca MouUBOIPYH-
roB 30HH BOPAIAH, MPU W3MEHEHMM NAPAMETPOB DeXWMA ODOWEHHA, YPOBHA
POYHTOBMX BOL W MX MMHEPATHIALMH MOXHO MO NPHBEAEHHOM HOMOTpaMMe
(puc.2) onmpepenuTh NapadeTpd rOPYIOHTARBHONO NpEHAMA, KOTOpHE
offecneyaT MenmHopaTHBHOe GNAronoayyHe Ha OPOTWAEMLX 3EMIAX.

Ha 9&6CONSHHEX M CRAOHHHX X 3ACONeHWD opomaemux 3emnsx LenTparsb-
woro Hassxcrana menecooGpasHo CTPOHTh 3AKPWTYD OPOCHTEAbHYD CeTb,
A MOAKEN NPOBOMMTL MOXNEBATHHEMHM YCTAHOBHAMM ¢ 3A00pOM BOOM M3
saxputoll opocwreasHolt cerd. Hpowe rToro, Heofxomumo NpUMEHAT: on-
PHMATHHEE NMADAMETDH DEMMMA ODOWEHWA, KHOTOpwe ofecneuaT GAArOMpPHAT-
HYD MEAMOPATHBHYD OGCTAHOBKY HA OPOBASMENX 3EMJIAX MPH MHHHMAIBHHEX
NOTEDPAX OPOCHTENBHHX BOA HA fuabTpainm. 970 YMEHBUMT HAPY3IKY He
ApeHax W CHH3WT KANMTANORNOKEHWS HA 6ro CTPOMTEAbLCTEO.

IUTEPATYPA

I.Bumnoasvscruf &3 Hexoropwe acnexTd ynpasneHus Menuo-
PaTHEHEMM MPONECCAMM Ha Opomaemi 3ewnsx Hasaxcrana.
B e6. :Ennemcrﬁuma MEJHOPATHBHOIO YAYUNEHWA 0poumae-
wmix aemens B Hasaxcrame, Tamwenwr, 19862,

2. Apepsanosn C.2 Topusonrarshuft gpenax npi GopbGe ¢ 3a-
coneHHes opomaessx semens /pacuer/. - AH CCCP, 1994,

3., Apepranos C.0. Hexoropus ponmpocw mpemynmpexfieHws 3aco-
ZeHus W Mepw Gopelu ¢ Wi B Epponefickod uactn CCCP - B
c6.: Opomaemoe sewnepenwe B Cspomefickoit yacru CCCP, M.,
"Koroe™, 196D,

4. Appnapoos WUI. K sonpocy ofocHoBaNHA pexuua ODOWEHMA M
MAPAMETDPOE NPEHANA HA 38CONEHHHX WIM CHAOHHHX K 3AC0fe-
Hio semnsx. - B c6.: Teopwa u mpaxrura GopeOum ¢ 3acone-
HHeM opomasuux aeweas, K., "Homoc", I97I.
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GOPM/POBAHME PRNVMA ¥ BANAHCA [PYHTOBHX BOI HA HOBOOPOUAEMAX
3EMIFIX 30HH KAHAIA MPTHII-KAPATAHDA

Opometiwe Temuo-xamranoeux conoHuesarsx mous Lewrpansxoro
Hasaxcrana sopamm xawana Mpram-Haparanpa mecrosressho rpeSyer
M3y4EHKA DOPMHDOBAHMA pPexiMA M OagaHca MPYHTOBHX BORL B aToft 3o-
He, TAR KAK HUSKAX @CTECTBOHHAA JPEHUPOBAHHOCTHL MOYBOIDYHTOB M
GAMSKOe 3aneraHue peruoHambHoro sopoymopa (4...I5 u) susupaer
Npd PPOWEHMH MHTEHCHBHHY NOMEEM YPOBHA PPYHTOBMX BOM W YXYANAET
MEJHOPATHBHYD 00CTAHOBKY 3eMelb.

Opowaemse semnu coexosa "Hasaxcran" orpeusnT nouseMHO-THI-
poreonorwuecxid ocoleHHocTaM 3oHW kaxana Mprum-Haparanpa, uro
OGYCAOBHIO NpPOBEJIEHHEe HAYYHO-HCCAESJOBATENABCKMX PAGOT HA ITHX
AEMIAX .

Turonoruueckufl OpPOPUIL OPOMAEMOro MACCHBA COCTOMT M3 YeThH-
Pex reHeTMyecEd pasiWuHux oraoxesufl. C nosepxkocts sanerapr
BEPXHOYETBEPTHUHEE CYPAHHKM MomHOCTHE oT 2 ao 3 M. OHu mojcru-
JAOTCA HIKHEYETBEPTHUHEMH LMD BHAIbHO~TPOID BHAILHEMK I JIMH MM
momHoeTew or I,5,..20 M, BomoymopoM cAy®AT HeoreHoeme IAMMM. B
Cepepo-3aNafHof YACTH MACCHBA HHEe CYIAMHHCTHX POYHTOB SANerapr
CpeiHeBepXHeleBOHCKHe 3M0BHANLHEE® NpecBAHO-mefeHHeTHe Mopoax
MomHocTsD 3...8 M, NOACTHASNEMECH MATEDUHCKIMM CHANLHEMK NMODO-
JAMH .

llouporpynTs NpemMymecTseHHO He 3ACONEHH, B METPOBOM CXOE
ComepmaHHe colefl He npesumaer 0,3%, a ¢ rayOuHOfl MX SanNacH OOCTH-
reor 2. Tun saconeHMs cyabdarso-xaOpPWIHER, XN0DUTHO-CYNbHaTHuR
W xnopumsuit. Hoaddmpent juubTpeipin BemoiMx rOpH3OHTOB MeHAeTCA
s npepenax 0,09.,..0,3 w/cyr, a somoHocHwx ropusonros—or 0,02 mo
0,1 w/eyr.

Ppywroswe BofM MIS ODOWEHMA BCKDWBANHCH CHOPAJMUECKH ¢ IIY-
Ouum 5...12 m, uro npuMepHO coOTBETCTBYeT rIYCMME pACIpPOCTDaHE-
HMg Bopoynopa. A Ha orgembHux yuactkax (Bpoxe BpeMeMHEX BOMOTO-
KOB, CA8B K B NOHWREHIWEX) PPYHTOBWE BOIN SANEPANH HA PIyOSHHE
I...3 u. Mx wsmepanusammsa uanenszacs or 2,0m0 21 r/z. Xipemsw sa-
COJNEHHA XAODHIHO-CYAbPATHHA, pexe XAODMIHHA.
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OpocHTEIbHAA CHCTEMA MACCHBA ODOWEHMA MIOMAMILD 2000 ra noce-
pOGHA M3 SAKPHTEX ac6eCTONSMEHTHMX TRYS, & BpeMEeHHHE ODOCHTENM,
w3 KOTOPHX OCYMECTBAASTCA 3A00p BOMH AONAEBANLHEM ArDETATOM
(NA-IOOMA), sumodHEHE B 3EMIAHOM pycihe.

HefmoleHHA 38 PEXWMMOM IMPYHTOBHX BOI BeNWCh MO CKBAAHHAM pe-

=HMHOR CEeTH.
HecnepopaHa MOKASANH, UTO Jaxe NMPH OPODEHHMH ILONISBaHWEM He-

uatexHo GOPMWPYDTCA MHDUALTDALMOHHEE MOTADH OPOCHTANbHMX BOMA, Bh-
sypanfiHe HADYDEHHE SCTeCTREeHHO-CAONMBUErOLS PEXMMA PMDYHTOBHX BOJ,
¥ BONHO-CONEBOr0 pexuMa nMoup. B mepswe romw opomeHms WH$WILTpa-
OMOHHEE TOTEPH OPOCHTENbHHX BOA ¢ MONEA OPOMEHHA M BPeMEHHEX Opo-
cwranefl pACXONYnTCHA HA HACHNGHWS HMAHUX I'ODHIOHTOR 30HH A3DALMH,
uvepmix BaaxHocTs 9...16% or cyxoro seca nouss. [lo mepe’macume-
HUA HMEH#X ropusoHTos A0 HB unfwnbrpanworHme BoJN CTAHOBATCA WC-
TOUHWKOM TMTAHMA TPYHTOBMX BOJ. TopMMpoBaHMe CrUIOUMOrO ROMOHOC-
HOPO POPMBOHTA NpoMsommo mocae 2...3-x ReT opomeHMA. laxud ofpa-
30M, OPOWEHWE B QAHHEX YCAOBWAX crocoGeTeoBanc JopMWPOBAHWN Wp-
PHTATIHOHHHX DEXWMMOB DPYHTOBMX BOZ.

Ha ocHoBe aHaiMsa W OUSHKM DeMMMOB W 37NeMeHTOB (alaHca TI'pyH-
TOBMX BONL, coraacHo meTommueciwmx npopaforox A.M.Haua /I/, Ha mac-
cuse opomeHus coexosa "Hasaxcran" pupieneHy TpM THOA pexMMa IpyH-
Tosux sop (rada.I): uppuraimonsuit (npeoSzagaer), wppwrammomHo-
NOJ3EMHO-TIPHTOUHNA W WDPDWI AIMOHHO~THAPOAOIHUSCKHi.

Tagama 1
Ty MpPMrAIMOHHHX DeXMMOEB I'OYHTOBMX BOJ M KX
fopmMpoBaHHe HA opomAaeMuX 3ewmnax coExosa "Hasaxcran”

¥Uﬁmtﬂ ill"mumﬂ BeC MpHXOJHHX cTarTefl GanaHca
; F o e 5 S
Wna o ! = T~ pHALTpa~ 113 8-
PRONOR pHoro meva-| oS i wa. | g
inoJe 0 HTEaNb TOK
{ TOBMX BOR | ooomenys 'wine 5. | !
! ! ! KaHaNO0B !

1 ! 2 ! 3 ! 4 ! 9 = 6
Wppuragwon- 18,,.120 46...70 30...40 3...10 I.,.I.5
: 100 65...60 3...40 4...8 I1...20
Appuraspion- 120...160 50...66 25...30 3...10 45...60
HO-=0 =
DR 100  40...45 20...25 3...6 . 35,..40

¥
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Mpopomxexne Tabawm I
I 2 3 4 5 6
Appuremonto- 95,,.128 - 60,..100 I5.,.25 10
TR PG 100 - 60...80 I5...20 8...1I0

Npmseuanne: yMcouTenb - MM, sHaMeHaTens - %.

HppurauMoHHuR! THR pemsMa TDYHTOBMX BOR DOPMMEYeTCs HE Goab-
WeRd YACTH MACCHBA OpPONEHMA W MpeloNpelenfeTCA DEXMMOM OpPOWEHUA
CeABCROXOIANCT BEHHEX KYABLTYP, TexHuxofl ¥ TexHomorWefl noaWea ¥ T.J.
locroanHui nomseM ypoBHR TPYHTOBMX BOJL MPOHCXOEMT B MOAe-OKTAGPE
MecAUe, B NEpPHOA NpPOBENeHHA MacCOBMX Noaupos. O6muit oGwem wppura-
OHOHHOrO NHTAHMA PPYHTOBMX BOL koaelaercs B mpeasmax 800, ..

1200 w”/ra, #a mux oxozo 55..,60% fopumpyerca sa cuer mejurbrpa-
IMH OPOCHTEAbHHX BOA ¢ OpomAeésmux nonefl, 39...40% - sa cuer duasr-
PALMOHHNEX MOTePb OPOCHTEJABHHX BOA C OTKPWTMX OpocHTesmel M clpoc-
HEX kaHanos. [pu 3ToM 3a cueT SBANOTDAMCTIMPAIMM K OTTOKA, & TAKEe
MepexofA 3ANACOE P'PYHTOBHMX BOL B KpWCTALTM3AIMOMMHR Zen (no wamwn-
NApHOR xafMe B 30HY NPOMEDSBMWA NOYB), PESyILTHPYDEAS OHTAHHA
PpyHTOBMX BOR 3a mepuom I1978...19680 pr. cocraswsza 540,,.

600 u°/ra/ros, xoTopas PuSBANA MOZLEM YPOBHA OYHTOBMX BOL HA
sucory 0,6...0,7 u/rox.

W ppHr ALMOHHO-NIOAIEMHO-NPUTOUNKA PEXIM IDYHTOBRX BOJ (O[MM-
FYETCA HAa OpOEAOMEX MOAAX W NPHASrADINDC K MMM YYACTEAX, Pie raoyd-
XK€ NOKPOBMHX OTAOXGHM D&3BMTH gpecsaHo-GelexWcTHe HOPOMH. Smeck
PexiM IpYHTOBHX BOA NpefoNpelenfseTcA HHTEHCHBHOCTBED OPMTOKA C
BMESNEXANMY YUACTKOB M PEXHMOM OPOMEHMA CENbCKOXO3RACTBEHHMX Kylb-
TYP. Ha aTix yuacTkax rpyHTOBHe BOAM, KAK NMPABHIO, S&NErapT GAus-
ko k mopepxHOCTM semaM. Ofpew MUTaMMA FPYHTOBHX BOJ C DUEeNexXA-
mMx yuacTrop cocrasaser 400,..600 w?/ra, a MHPWILTPAIMOHHNS 10—
TEDK OPOCHTENBHMX BOR C MoxeR opomeHua - 500.,.650 w%/ra, us
BpeMeHHux opocurenefl - 250, ..300 u®/ra.

[lpn WppHramMoHHO-TION3EMHO-NPHTOUHOM DEXMME NHTAHWA pesylb-
THOYDUAS OMTAHMA PDYHTOBWX BOJL B CpefiHéM 3a 3 rofia WccheloBaHuf
He npeeumaza 500 w°/ra B rom, Tax KaK Ha CYMMADHOE® MCMADEHWE M
orrox pacxomyerca or 400 mo 900 w®/ra sanacop wppMraimonHoro mu-
TAHWA DMEYHTOBHX BOA,

Bume npuBefeHue PESyALTATH DexWMAa M GATAHCA PDYHTOBMX 308

B3

JoxyueHs B NPOM3BOACTBEHHHX YCHOBHAX NDH NPHMEHEHMM DemMMa opome-
qua Hopmoht (HerTo) 300...450 w°/ra u caomMBEeMCA YpOBH® 3KCILIyA-
FAIHH OPOCHTEABHHX CHCTEM.

{ ppHIAIMOHHO-THAPOJOrHYEC KK THN NWTAHHA IPyHTOBHX BOA dop-
NHpYeTCA BIOND BDEMEHHMX BOROTOKOB "I'paswyxu”, "Hpexosxu", xoro-
pue NMPOXOAAT 0O UEHTPAIbHON M BOCTOUMOR GACTH MACCHBA OPOWEHHA M
cnymaT CODOCHEMM KBHAIAMH BHCUEro NOPANKA., OTH YYACTKM, WADHHOR
80...700 u ¥ DpoTAxeHHOCTHD © MM, MO CBOMM peabedHEM YCA0BHAM
wexioueHs H3 opomeHuA. [losromy muramme rpywrossx som (500, ..

1000 »°/ra) MpOMCXOMMT OPEMMYyWECTBEHHO 34 CueT (uasTpaipin clpoc-
HEX BOA C BOJOTOKOB, TDAHCMHOPTHEYDmMX cOpacNBASMYD OPOCHTEABHYD
pOLY C MoAefl OpoOWeHWA, ¢ AKKYMyAMpyomux emxocrell (asaHzawepu) npu
HX TepenoNHeHMM W W3 TPYOOOpPOBOMOB C LAMD COBAAMMA B HMX HOMK-
HATBHOO JABIEHHA, HWCKIDUADEEro Npopus acCecTOoleMeHTHHX TRyS npd
nepexone foxgesansHux arperaros LNA-IOCMA wa mpyrof ywacrox. [lpu
aToM oUbeM cOpoca 3a BereTAIMOMHER mepwom mocrwraer 1,8 wmi.w®.
Hanpwsep, eci MCRIOUMTE cOpPOC OPOCHTENLHEX BOA BO BCEX 3IBeHbLAX
OPOCHTEABHOR CHCTEMM, TO STHM O0BEMOM BOMN MONNO AOMOXMNTSIMHO
opocurs Goxmee 600 rexrapor semexs npm cpemiell opocuTenbHOM Hopwe
3000 w®/ra. Torjia WHTEHCMBHOCTH NMMTAMKA TPYHTORHX BOX B LEIOM MO
MACCHEY OpomeHMs ymembmwrca mo 0,3...0,5 wmv.m®.

PMpgpoxiMMueckil PexMM MPYHTOBHX BOA HR MACCHBE OpOmeMMA dop-
MEDYeTCA B 38BHCMMOCTH OT THNOB NWTAHHA PMPYHTOBHX BOR. Hampwmep,
sa 35...6 ger (radan.2) Ha yuyacTrAX DOPMWPOBAHMA WPPHIALMOHHOI'O
pPemiMa MHHEDANMIAIMA I'PYHTOBHX BOJ H3MEHAGTCH HEIHAUWTENbHO!oT
16,0 mo 18,3 r/n, ecam npMMeHAeTCA OMH M TOT me DEXMM ODOTEHWA
Bucokan wiHepANTH3ALMA PPYNTOBHX BOJL HA TAKMX YUACTKAX OGBACHAET-
CA caafofl ecTeCcTBOHHOR APEHHPOBAMHOCTBD 3EMEIb. .

Cosepmesno Apyras xapruHa HAOIDJAETCA NPH MPPUTAUMOHHO-TIOR-
SEMHO~TIPHTOUHOM DeXHME: MHHEDANWIALMA PPYHTOEHX BOJ Ha BTHX
yuactrax xoxeSaerca B npepenax 0,7...3,0 r/n. Bro mpowcxomwr 3a
CHeT xopomefl OTTOUHOCTH I'DYHTOBHX BOJ.

Ha yuacTRaX ¢ MPDUIADMOKHO-THIPOMOTHUSCKHM THIOM MHTAHUS
MHHEpATH3AIMA PPYHTOBHX BOA Ha 3...8 r/a Hume, uem npu Wppura-
WsoHHoM, M xoTa aTH yuacTxM Me moaMBapTCA, HaSAAASTCA CHUREHME
MIHEDAMIAIMH PDYHTOBNX BOJL, KOTOpPOE MPOKMCXOMMT NPeMMYmEecTBeHHO
33 cueT pasfaBieHHA WX OpecHuMW BOLEMHM, QWUIBTDYDEMMMCA M3 cipoc-
HEX HAHANO0B.

Onwra noxasamw /2/, wro npn opomersmt Hopmoft 300, ..450 w®/ra
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g8 YUACTEAX PEIBKTER NPPNIAIMOMNOIO N NPDHTRIPSONMO-10/L5SNHO—IpK-
gouMOr0 DEXIGIA DOKBEN YPOBHA FPYNTORUX BOA SOCTHraeT 0.5...

0.7 w/rog, & NP DPOBERSHEN NOXHBOB MANSMM NOpeam 250...300 w®/ra,
gpM DOPOre BIKKHOCTH KOPMEOSHTEeMOro CAOR DOUS He MMKS 75...80%

or HB, tesamu cumzapres mo 0,3...0,5 w/rop. Ha ywacrxax, rpge mpm-
meMgicH PEXHM OPOTEeHWA WANEME HOPMEME, WAHEPRIASAIA b T Pa -

mosEx BOR HA Z2...4 r/x Goabwe, wes OPH PACWETHOM DENMM® ODOWSHMA.
CrepoB&TENbNO, OCYROCTRIEHNE OONNBOR MANMMH MODMAMH OpM

ray0oKOM SANSMaNHE YPOBHA IIYHTOBMX BOJ MAKCHMANbHO PACCONNT KOp-
weofuTaeMufl cCIOR Moys 3a cyeT cpofOmMOR ENMNOCTM 30HH A3DANMM M
ofecOoeunT cMeameHHe CONOBHX MACC B HMEMMe CIOM PPYHTOBMX BON, YTO
offeruMT YUpABIEHHE BOJHO-COIOBLM PEXHMOM MOUB OPM OORHATHH Y.I'.B8.

po xpRTHYecKOfl PAYOWHH.

Mlostouy nmpr POPMHPOBSHNK NOPEMX ABYX THIOE PERHMOB I'DYHTO-
pEX BOL MeoOXOIMMO, BO-TIEPBHX, NPHMEHEHWE DENMMA OPOWEHHA MAINMM
HODMAMH M, BO-BTOPMX, HeolXomuM EpeHax, cnocoOMWA OTBOGMTL BECh
offpeM HPPHPAIMONHEX BOM, POTMMDYOMHX HA MACCHBE OPONEHMA.

Ynpapnesne MPPHrAIMOHMO-PHAPONOIHUSCKIN PAXMMOM I'OYHTOBHX
BOL OOANHO OCYWMECTBIATLCA CHHXeMHeM cOpoca OPOCHTEJbHMX BOM C
nojiefl OPOWEHKA, HANMUMEM AKKYMyAWpyoumux emxocred (asmsxamep)
aBTOMATHIAIMER OPOCHTENbHMX CHCTEM.

IUTEPATYPA

I. Kag A.M. Bxussne opomexus He rpyHrosse sof.- M.: Hoxmoc,
1976,

2. Bumnozvcxupt 0.9., Kuuw CH., Maxapesuuy
B.M, Baumuue opomesus Ma BOJHO-CONGBOR pOXMM MOYB H

ypomafiHocTh Kaprojens. - Becrumk c.-x. Hayru Hasax-
crana, 1978, ¥ 3.
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P.K.BexGasp

crlpmfm COTHY IHMK

COBZPUEHCTBOBAHIE TEXHONOTMM OPOMHBOK M METQIA
PACYETA [IPOMHEHHX HOPM

CosepmestcTBOBaNHe TeXHONOPMM TpOMMEOX W METOMlA PACYETA NpO=
MHEHHX HOPM 3aMEIIAST TEeMON POCTA JefMIMTA BOMMEX Decypcoe B opo-
maswoM semnemnexwn. Ommaxo B mpamruxe MPMMEHADT DPACUSTHHE® JABHCH-
MOCTH MO YCTAMOBNEHMMD DASMEPOR NPOMNBHHX MOPM, KOTODHE Me YUWTH-
BADT BAMAHNE TEXHONOTNM NDOMWBOK HA CONEOTHAYY NOUB, WTO OPHBEOAMT
¥ HEPAIMOHAXLHOMY MCMONbSOBAHMD BOJMEX PECYPCOB. OT0 MOATBEDEAAST
CTPyKTYpa pacuertux gopmyx B.P.BoxoSyesa u C.®.Asepbmmosa, xoro-
Pad NOKASHBAET, UTO PAsMEPN NPOMHBHHX MOPM NpemonpefieianTcs cre-
MeHbD M THIOM 38CONEHNS, A PAN:IE NADAMETDOM CONEOTHAWM MOYB, KO-
TopeR B opgyne B.P.BomoGyesa mpemcrasmen wosddmmuenron " " , &
: gf;”" C.2.Apepomiosa - xosfwrmenton roHBeKTHENON by mi

. Buecre c Tem HemorTopmMm MecxemomaTexsmM YCTaHORIGHO, YTO

Nps H3MeHeHWH Tnnupu BOOM HA NPOMHBKY ORMMX M Tas %@ ofbe-
MOM BOJE MOXHO ofecmeuwTs CTENEHb W rays
30HH 29 paipH ﬂ.ﬂ.ﬂ.ﬁ.?.ﬂ.w S

970 MOZOKEHM® MOCAYNMIO OCHOBAMMEM IR MOCTAHOBRN axChepH-
lmmummwmmmmrﬂn
coxeoTaauy nous. [ua mocrumesws mocramneHMolt nmeaw OPHMEHANHE b
CRemywENe TeXHONOMHYECKH® CXEMH OPOMHBOK:

1. llonwsu mposommmcs mopwost 250 u®/ra exemmenso u uepes
BeHb .

2. To xe Hopwoft 500 u®/ra uepes 3 u 6 guen.

3. To xe nopwot 1000 w>/ra yepes 6, 9 muef.

4. To xe mopuoRt 2000 w®/ra wepes 12, I5 mmen.

5. [pomsBxa MpoBOSKABCH MDH MOCTORMMOM SSTOLLICHMN.

6. Bammine ApeHMpOBSHHOCTH HA COXSOTHAWY MOUE M3YQaNoch
npH wonyxe mpemassoro croxa 0,I; 0,2: 0,6; I,0 a/c-ra.

OpPexTHBHOCTD NpHBENSHHIX rmuumgm CXEeM MPOMHBOX
YCTAHARIHBAXACH HA AKsmMerpax muomamso 0,02 u°, swcoroft I,5 M.
lusmmerp cocrour us xoxyxa, XOTODHA SaNoNHANCA MOYBOPQYHTAMH, M
nopmoHa. Ha nmamserpeax wepes 0,5 w yeramamnesans APEHRH, KOTOpWe
OO3BONANN M3YUATL HINEHEHHE MMHePARHIANMH PUILTDAIMOHHEX BOL MO
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pepTHKAIBHOMY TPOPIID MEAMOPHPYSMOR TOMMM. lpswmerpu sapammnn

P EaHOKANTAHOBEMM PAMHMGTIMH KADOOMATHIAOL SACOXOHHMMI NOUBAMM X
conoruaxamn, OSpesman macca sepxmmx ropusowros (0...40 cu) xmone-
gaxacs ® npeperax I,2,..1,35 r/cw®, a na rayGume 1,5 u sospacra-
g8 po 1,5...1,6 r/cw®. Ypensuan macca Wawensuach » mpegesax

2 65...2,75 r/cm®, a noposwocrs - 0,45...0,53%, Cywma norxowes-
mux ocHopaduil mocrrrans 20, .35 wr-sxe Ha 100 r mousw w cocromna
IpeMMyNecT BEHHO H3 mexouHOSeWeALHIX ocHOoBaHuR ( C&.Mﬂ}. rpe no-
wampyer xaxbmuit. Copepwaume marpus He mpeswmano 6...8% or cyom
goraomeHEMx ocHopamufi. B pemotem 0,5 m cxoe moue comepxazochk or
2 po 3% coseft, & ¢ IMIyOMHOR MX SaNACH YMEHBEANHCH M BO 2 M He
npessmany 0,6...1,08. Kavecesemmuit cocras conéfl coorsercrsonax
cyabdarHO-XAOPANHOMY THIY J8CONEHHA.

[popeperne 3KCHSPMMEHTAIBHEX WCCIOJOB&HMR HA MOWBAX OMHO-
POMHOr'O THIIA SACONEHMN, CIOKEHUS MOUBAHHMX I'OPNSONTOB, K3NEHOHNR
$manueckwx cROMCTE NOUBOIPYHTOB MO PEPYMKANLHOMY DpOgMne MeXWOpPH-~
pyesofl TONNM DO3BOAAST C AOCTATOUHOM HANEXHOCTHD YCPAHOPWTL RINA-
HHE TEXHONOIWM MPOMHBOK HA COASOTAAYY MOYB., ITC OOLTEEPRIAETCH
HADWNMH WCCAEJ0BAHMAMM, M3 KOTODHX CAGQYeT, WTO DPEXHM NPOMHBOK W3-
MEHAET CKOPOCTb NBMEKSHMA BOJH B NPOMHBAEMOR TOAME NOWBOIPYHTA,
APOJOAMTENBHOCTD KOHTAKTA DACTBODHTENA C CONAMM, HHTEHCHBHOCTD
pacconesus npomuBaesol Toxmu. Kpome Toro, ycTaHOBIeHO, UTO ABM-
XEHWE BOAN B MENMOpHpYyemof TOImE OCYMECTBAASTCA NO 3aTyxapmed
¥KpueoR xonefaTenbHOro ABMXEHHA, & CKOPOCTh (UABTPALMM 3ABMUCHT OT
BOAHO~DHM3WUECKKX CBOMCTE MOYB, PAIMOPOP PA30BHX NPOMMBHEX HODM,
NPOACKHTENBHOCTH MEXTOMWBHEX NEPUONOB. OTO H3MEHAET IMHAMWKY
HHT2HCHBHOCTH BHHOCA coNefl H3 meaHopHpyemoff ToamM, KOTOpAA XApaK-
TEPHayeTCA MWHepanMaammefl npofunsrpopasmixca son (radm.Il).

Wa npupemeHMux NEHHHX CABIYeT, UTO YMEHbIEHME DAIMEDOR pasO-
BHX TPOMHBHEX HOPM W COKpamEHWEe MEXTONHWBHOr0 NEPKOJA OOBHNAET
CTeNeHb AMHEMWYEeCkKOfl YCTOAUMBOCTHM TMAPABAWYECKON0 TOTOKA MPOMHEB-
HEX BOJL B MEJWODHDYEMOR TOAMmEe, CHIRAST AMILTHTYOY koneGaHHA CKO-
POCTH MOTOKA NPOMMBHHX BOM, YCHIMBAET POBREUEHWE coxel B fwibT-
PAIMOHHHA NMOTOK, MO3TOMY MMHEDANH3AIMA PUILTPALMOHHEX BOML MOBH-
maeTcH,

lipw pocTe amnauTygH KoneSaHMA CKOPOCTH MBMASHMA NPOMHBHEX
BOLL B MenHOpMpPyemoR TOAME COKPAmMAeTCA NPONOMHTEALHOCTh KOHTAKTA
BOOH ¢ coJawM, NO3TOMY HE BCA 3HEDCHMA BOMW HCMOAb3YETCA Mas Mpe-
OloNeHMs BHYTDHNOUBEHHHX CHI, KOTOPHMH YIE[EHBAOTCA COAW. 9TO, B
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Tagauua 1
MuHepanuaama FUIBTPEIMOHMEX BOL NPH HSMEHEHMM
pasMepoB pPASOBHX DPOMHBHEX HODM M CKOPOCTH KX
OOTOKA B OOYBOI'PYHTAX

Pasuepu {ﬁmrpamm B ;HHHIIH-IHEN.DIH PUALTPAIMORHEX BOA OO

NONHBHKX | MEJHO 0, K

HOM , TOAme, M/CyT f T

u>/ra ] | Hawazo | Cepemmma |  Komen

250 0,02...0,03 3%...38 20, ., .21 -
0,0I...0,02 37...40 l...23 Y
0,005, ,.0,01 39...43 22« o4 "~ P 1

500 0,03...0,056 30, ..31 a -
0,02,..0,03 3I...33 17,419 4,..5
0,0I...0,02 32, . 430 I16...18 9...0
0,006...0,0I  34...37 20,,.22 5...8
wmenee 0,005 - 22...23 8...9

1000 0,05...0,10 24.,.2 ~ -
0,04,..0,05 T - o
0,03...0,04 25, ..28 IG...I7 - T -
0,02,.,003 28...20 16...18 4...5
0,0I,...0,02 22, ..32 17...19 BB
0,005...0,01 3I...34 19...21 -
menee 0,005 L 20, ., 22 Husald

2000 0,10...0,20 20, ,.22 - N
0,05...0,10 22...24 ! 3
0,04...0,05 24,..% ) 3 G0 =
0,03...0,04 26...28 12...14 23
0,02...0,03 27...29 I4,..1I6 R...4
0,0I...0,02 27...31 15...I7 3...4
0,005, ..0,0I 28...33 158,..19 4,..5
mexea 0,005 - 18, ..%1 5. .8

KOHEUHOM WTOre, MPHBOMMT K CHHEEHMD CONSOTHAYM MOWB, 4YTO MOATBEpEIA-

@TCA PE3YAbTATAMH H3yUeHHA IMHAMMKM MHHEDAIH3ALMM NPofiLibTpoBaBmAX—
CA BOA HA pasaWuHEX cTAmMAX npoumusok (rasa.I). HMs npusesemmmx pas-
HEX CHAemnyeT, WTO OpA OfHOM M TOR xe CHOPOCTH $UILTPALMH NPOMHBHEX
BOJ MX MHHEepanH3anWA BO3pACTAST HA BCeX CTAIMAX NPOMHBOK, €CAH
pasuep MPOMHEHHX HODM, KOTODEMM NpeNodpefendeTcR aMNAMTYIA Kojge-

&9

faHWR CKODOCTH fpMAbTPANKH NPOMHBHEX BOJL, YMeHbEANTCA.
BruAHWE SMILINTYAH XoXeCaMMa CKODOCTH (PUALTPAIMH ITDOMHBENX BOA
4a CONEOTAAUY NOUB MONTBEPRAASTCA CPeIHMMH NOKASATEAME MMHEDAAHIA-
e DHABTPAIMOHHEX BOR OpH NPOMNBKEX MOHOAWTOB, KOMJA MONAYA BOMH
4 TOBEPXHOCTD HOUEM NPOBOMAIACE HOPMEMH 250 w®/ra emepmesHO,
500 »°/ra uepes 3 mna, 1000 u/ra uepes 6 mnest, 2000 »®/ra uepes
2 mieft R TEMH Xe NONHBHEMM HODMSMM, HO Uepes 1,6,9,15 muet (rad-
awna 2). B mepeow cayuae CKODOCTD fuabTpamMy OPOMHBHAEX BONL HIWe-
waracs B npemeaax 0,0I5...0,023 w/cyr, a po BTOpOM - CHHERIACH B
jABa pasa M COCTABIANA 0,008, ,.0,0I2 w/cyr.
Hecrnenopaxna 3HHEXTHBHOCTH DDOMUBOK NOKASANN, YTO MAKCHMAID-
HAS MHTEHCHBHOCTH DACCONSHHA NOYB JOCTHraeTcA OpW MoIHEe pasoBoR
npowuBHoR HopMoRt 250 u°/re, KOrpA YCPSAHOHHWe 3HAUGHMA CKODOCTM
10TOKA NDOMHBHHX BOA B MOYBONPYHTAX AOCTHI'ANK MAKCHMANBHHX BEJIH-
awi. B cryuas yPeNIWUeHHA PASMEDOE DASOBHX NPOMHBHEX HODM W MEXIO-
AWBHEX MEPHONIOB NOBWEANACEH SMILIMTYJA KONSOAHWS CKOPOCTH deurn T pammH
MpOMNBHEX BON, & 2T0 3EMEJUIANO WHTEHCHBHOCTh BOBIGUCHMA coxelt B
dabTpAIMOHHER MOTOK AAXE ITDPH CHHESHME CpelHecyTOuHOR CKOPOCTH
fuALTPAITHM MPOMBEBHHX BOJL. CrepomaTentHo, MyTes yMeHbWEHNA BMILINTY-
I KoNefaHWA NOTOKA QUILTPAIMOHHHX BORL, B OpoMHBASMOR TOXEE MOXHO
peaxo nosucwth 3dPexTHBHOCTD MPOMMBOX. :
BusPIeHMEE 3AKOHOMEDHOCTH KAMEHEHWA COXNEOTMAdYN MOUB OpH Iopo-
MHEEAX, KOP[A HAMEHADTCA PASMEDH TMONMBHMX HODM, MEXNOANBHNS MEpHO-
4 NO3BOAADT ONpPENeANT: BENWUMHH MPOMHBHHX HODM, EOTOPEMN ofecne-
UMBAETCH DACCONEHHe MpOoMNEaeMoft TONEW RO pacueTHOro Opejexa, ige |
paaauuHux pexiax nmpowmusox (ratawma 3). [pusegenmue ReHNEO CBMJS-
TEALCTBYOT O TOM, UTO pACUeTHAR MIyOMHA M CTEneHb DPAcCONEHNA nouB,
OpH MWHEMANLHHX pesMepax Hopu CpyTTO JNOCTHPASTCA B TOM CHydas,
ROPMIA MOXWEH MPOBONATCH exenseEHo Wopmoft 250 w°/ra. B pamwom ciy-
uAS BeNMuMHA MpOMMEMOR HOpME Herro cocraswra 10,2 rwc.w’/ra, GpyT-
ro - 12,5 tuc.u®/ra, & MPONONXHTENBHOCTD MPOMHBHOMO NMEPHOAA —
50 nmneft. [lpopeseHwe NMpOMNBOK NpH MOANBAX TOR Xe HOpMoR, HO uUepes
1eHb, TDHBEXO K CHEKeHMD NpomupHol Hopm Werro mo 9,1 ruc.o° /ra.
Buecre ¢ Tem mpommeHas HopMa OpyTTO BO3pOCIA HO I3 rc.u%/re, 2
IIWTeNbHOCTD MpOMMBHOrO mepWopa cocraswna 102 cyrox.
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Tatauma 2
Munepanusarma npodunsTposasmexcs som. r/n (cpennwe noxasarexn)

1 Hopwu npomwssx nonusos, u°/ra
HiaburbTpamma, m/cyr '

| 20 ; 500 | 1000 | 2000

0,015...0,023 234 25 18,2 122

0,008,..0,012 24,5 234 185 13,0
Tatauma 3

(posusrue Hopvy mps MsMeHeHMN PASMEDOB MOXMBHHX HODM
M MENTIONMBHEX DepHOmOB, ¥°/ra

T .
Paswepw | Meamo- | a“"‘.‘: L CONBE, Fo— = Tﬁpnuuma op-
NOXMBHEX | JNWBHWE | : [coaeft, | 20T~y
Hﬂ]::. ! napuumﬂr’ Wcxom- § ocra- | T/Ta I“m“ i J
M“/ra | Ccyr. Hoe | rog- | -  Herro | 6pyrro
I ! { wos 1 bl [
! ! : ! |MMBEN, | i
1 | | ! B st !
20 , Ememwesmwo 323,0 84,0 239,0 50 10,2 125
epes cyr 08,0 85,0 2230 102 9,1 130
500 3 3%,0 8,0 20,0 81 II,6 14.0
6 324,0 83,0 241,0 162 108 14,5
1000 6 310,0 82,0 2280 9% 14,1 17.0
9 38,0 84,0 2440 144 13,2 18.0
2000 12 30,0 85,0 2450 I32 20,0 24.0
15 34,0 83,0 241,0 165 18,9 24.0

Awanwa npepcrasmenmx MATEPHANOB NMOKASWBAET, UTO NMPH MPOMME-
FAX M0 TAKTAM MEXNOAMBHWE MEDHONN MOMKHN CTPOLO COrAACOBMBATHOS
C PS3WEpaMM Da30OBHX NPOMMBHEX HODM, TAX KaK PA3MEPH [TPOMEBHEX
Hops (Gpyrro) BospacTyr, ecau MPOACARHTEABHOCTD MEXNOXMBHOPO Me-
PHOLA TPEBHCHT ONTHMANbHME sHawewus. Crepmosarenbuo, P OITHMARL -
HEX 3HAYEHWAX DASMEPOR PA30BHN MPOMMEHMX HODM W MEXIIONHBHEX e puo-
ACHE DACUETHAA I'IYSHMA W CTemeHb PacconeHHA NOYE JOCTHIaeTcA NpH
CYMECT BEHHOM YMEHBEEHHN PA3IMODOB MPOMHBHMX HOM K cCoxpameHud Npo-
JONXHTEILHOCTH TPOMNBOK.

Ha craSompermposammux sesursx, KQPAA RPOMMBXA MPHBEOAHT X CMH-
KAHMD NOBEPXHOCTHMX M PPYNTOBMX BOfl, CONSOTHAYA MOYS TAK Xe HAYO-
ANTCA B NpAMOR JABRCHMOCTM OT CKRODOCTH MBMKEHMA BOOH B OpOMHBAE -
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qme. MaxcuMaibHue MOFABATENW CONGOTHAUM NOYB, & CASNOBATENb-
e u; MSAIK HHDAIbTPANMOHHLX BOJL YCTAHARIHBADTCA NP CEO-
e :.f;uuu 0,004,,.0,006 u/cyr. C ymesbmeHweM WIM yBenwue-
e ¢:ﬂ crh (MILTDAOMH HHTEHCHWBHOCTH CONEOTHAWM NOYB napaer,
B :;ppuncxum CHMXEGHHE MWHEpAnMaamMi GHEbTpAIMOHHEX BOf. Pas-
nua:??upummmmm ABNGHWH YHASHBAST HA CYMECTBOBAHME ONTHMANb-
:::n gpefena CKOPOCTH QWILTPAIMK NPOMHBHX BOR, OPH xoropoft coxe-
orpada MOYE OOCTHMAET MAKCHMATLHHX Npejesnos. ]

B HamMx WCCHeNOBAHMAX CHOPOCTh (HILTPAIMH paarmpfl il
TEHCHBHOCTBD OPEHWPOBAHWA, A HE TexHonordefl MpoMuBOK. UPH a{HH_

AHORIEHO, YTO pacueTHEM ofmemoM npojunsTpopasmefics BOAH
4 2000 w®/ra) ynananochk MMHMMANbLHOE KONWYECTBO COASR DM MH-
::u;uamc*rn npexuposarma 0,1 1/(c.ra) win-cropocTd {uabTpamu .
0,00084 w/cyr. (radn.4). loswmeHve HHTEHCHBHOCTH npmpumaz;ﬂ
cneNOBATENBHO, W CKOPOCTH QUALTDALMM, YCHAWBAET cu.naﬁ:ﬂn.agb s s
YEENHUHBAST NOAWUECTBO BHMHTHX conefl MpH OfOHOM H TOM "
npojursTposasmixcs Bofl. Hanpumep, ysenwueHne MHTEHCHBHOCTH ApeH i
posamms ¢ 0,1 po 1,0 a/{c.ra) coxpaTWio TMPOACIKHTENbHOCTD n;ngmn_
g B 10 pas, a pasuMepy MPOMHBHOR HOPMH (6pyrro) Gomee uem nmfa
aa. B NpoH3BONCTBEHHHX YCHOBHAX ONTHMENBLHAA CTENEHb ADEHWPO ¥
HOCTH OOCTHraeTcA MyTeW CTDOHTENLCTEA SBPeMeHHOr'O NpeHa=a, -:;'mﬂ*
MOCTH KOTODOPO OKYMASTCHA 34 CUEeT JKOHOMMW BOJH, OO BLISHHA ﬂ::l.l
OTNAYM MOYE M COKDAmEHWA LIHTENbHOCTH MPOMHBOK.
Tatauua 4
Mimepamusama PUIBTPAIMOHHHX BOJ HA NBSPBOM STANE MPOMHEBOK
Mpst pAsAWYHOR HHTEHCHBHOCTH JIDEHHWDOBAHWA MOHOMAHTOB

Sanacy coneh  |Roxu- |Cpen- |Ipo- (Tipowsas yop-

Momyns

i s UecT- HAA Ma,
Eenoro T ! 50 p-luvre- |fexb- ,ﬁ'
cTora, | Mexon- | Ocra- |uwrsx |pan- {HOCTH |uenro |spyrro

n/lc.ra) | Ho® ) 704~ lcmﬂﬂ.lam.!m‘ !

! : ! t/ra ; r/a } eyt |

0,1 2650 29,0 46 23,0 240 2,0 86
0,2 220 2190 53 265 120 20 6.2
0,5 2500 1970 62 3,0 48 2,0 4,8
1.0 %80 2080 60 0,0 2¢ 20 4,0
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Hs npapeperonex pawmux caemyer, uro coseoTHAUA MOYE B HACH-

WMeRHHX M HeHACMNOHMHMX MOYBOTPYHTAX CYNECTBOHHO IABMCHT OT CKOpoC-
TH ABRESHMA BOMM B MSIMODWDYeMOR TONNE W OpM OoNpeleNeHHMX ee 3HA-
UEHNAX MeOT MARCHMANBHYD BOXMUMHY. JTO JRNEHWe HeOOXOMMMO YUHTH-

BATL IPH OPraHM3aIMK NPOMMBOX, YTO OfecneuNy CHRENEHME DACXONA BO-
MH Ha BHHOC GAMHNIN coXeR M3 mexMopWpyewoft Toxm. Bmecre ¢ veu
AHANMY HMeTEBOXCH GO[MYX NO pPACYETY NPOMHBHMX HODM MOKASHBAET, UTO
OHM BRIDUADT B CO0A NBA CHAMAEMMX: NOPADEIM OTHOMEHMA MCXOEMOrO
H ROOyCTRMOr'O JACONEHWA NMOUBH W HeROTODHR rxoaddpwrmewt mpomopmMo-
naxsHoctn /2/. [osTomy B OCHOBY COBEDEEHCTBOBEHMA PACUSTA MDOMME-
WX HOPM C YUeToM TeXHONOI'MM NPOMHMBOX MM Noxoxwns dopayxy B.P.Bo-
zo6yesa /5/, nia woropofl yeraHoBMAM woaddMIMEHT comeoTHAUM MOUB
(o) mpw pasaWuHEX TexHONOTHUECKHX Cxemax MPOMMBOK, XOIfI& MpO-
MHBHHE BOMN QUABTPYDTCA B HEHACHMEHHHX WAN HACHMEHHMX NOYBOIpPYH-
rax. Pegymbrarw smcnepmmenraxsmux uccreoBaHWR MOSBOMLIN mOXY-
UHTh CER3b MexAy xosdduomenrom comsormauM mows ( 2 ) u pexmionm
mpomusox (pwe.l), Mcmoxssosamwe mamioft ceasw mossoxser ocymecr-
BAATL PACUSTH OPOMMBHMX Hopu no dopmyae B.P,BoxoGyesa ¢ yuerom
MpMMeHASMOR TeXHOXOI'MN OPOMHBOK.

Buecre c Tem omemra sdpexTEBHOCTH TOM MAM MHOR TEXHOZOIMH
MPOMHEOK MIONXHA OCYMECTBAATHCHA C YUETOM CTENOHM BEMOCA NHTATEIb-
HEX 3NEMOHTOB, TAK KAK DEIXOS HA[YWOHHE THIPOXMMNNECKOrO DABHO-
BECHA MEXNy MOUBEHHEMH DACTBODMMM M TBepnofl dasofl MpHBOmAT X
YCHAGHHOMY PACTBODEHMD W BUMHEY MWTATENbHMX sXeMeNToB, [Ipu arom
H3BECTHO, UTO AMHAMNKA NNNEBOr0 DEMiMA [OYB CYMECTROHHO 3ABHCHT
0T EAUBCTBEHHOrO COCTABA coXefl, OOMOHHMEX peaxmMil MexIy NouBeH-
we pacrsopow ® K, B ceon owepeps, npemexenwe pasiwauux Tex-
HONOPMYECKNX CXOM NPOMHBOK, PN MDOUAX DABHMX YCNOBMAX, mpe-
ROOpEefeNseT HHTEHCHBHOCTD BUMOCA NMWTATENLHHX SASMEHTOS.

PeaynbrarTs 3KCOSDMMEHTAIBMUX WCCIGOBAHHA NOKA3IMBADT, uTO
MHTeHCHBHOCTS Mrpammm mwrpara - N5 u uwrpara - N0,  recwmo
CBA3AHA C MponeccCAMN AwhjyaMM, ROHBORINH, HWTDWDURAITAM W JeHNT-
puprramm. llosToMy TexmosorwueckMe cxemy NDOMMBOK OKA3NBADT CY-
MeCTBEHHOE BAMAMME HA MHTEHCHEHOCTh BHHOCAE A30THCTHX COEAMHE-

Hitll ¢ mpomweHOR Bomoft. Hampwsep, npw noawsax Hopwoft 250 w®/ra
B guasrpare comepmarocs - 10...56 wr/z N03 |, a sopuon

2000 w*/ra - 6...40 ur/xz. CnemosaressHo, ¢ POCTOM pasMeEpos mo-
ARBHEX HOPM W MEATIONHEHEX ODEDHOAOP MOPHMAETCA pacxol (uibTpa-
OHOHHEX BOJ HA BHHOC ESIWMHNIN A30THCTHX CO8IHHEeHHR.

corxeomdayu roul (L)

Rosgapesrgre ererre
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40
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2.0
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e

Cropocrs guasrpamm ( V ), w/cyr.

. SaBucimocTs koolpurmenra o or PasMepoB pA3OBHX
TPOMNBHEX HOPM WIH CKOPOCTH MIBLTpDAITHH.

CYABDATHO-XAODHANNER THO BACONEHHMA ;
XAOPHAHO-CYNbPATHEN THN 3acOoNeHHA.

250 500 1000 2000
Paswepu pasosux mpomussmx Hoput,w/ralt)
ity .|
.————'
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Ananns 3ddeNTMBHOCTH NPOMHBOK MOKASHBAET, UTO NpH MONWBAX
Hopwamu 250, 500, 1000, 2000 w3/ra ¢ MewnonWBHEMH TeDHOLAMM
0...1; 3...6; 3...9; 6,..I5 gue#t penwumHa npomuBHux Hope (SpyTTo)
cocrapuaa 12.,.13; 14,,.1I5; 17...18; 24 ruc.v°/ra, & ofnemu Bu-
HOCA HWTPATOB coOTBeTcTBEeHHo cocreswnd ©0...65; 65,..70; 75...80;
90,..95 kr/ra.

Ha npupefeHHMX peayibTATOB CAENyeT, WTC NMyTeM W3MEHEHHs pas-
MEPOB NONMBHEX HOPM M MEXNOJMBHEX MEPHONOE MOXHO YNPABNIATH CONE-
oTAauYefl Mous W MHTEHCHMBHOCTBD BHHOCA MOLBMMHEX BODM MHTATENbHHX
saemenTos. [loaToMy BWGOpP TEXHONOIMYECKOW CXeMH NMpPOMHBOK, KOrOA
KOHCTPYKUHMA OpPOCHTENbHOH, ueroBOW CETH YUMTHBAET KOHKPETHWE NpH-
POAHO-XO3RACT BEHHHE YCIOBHA M COPIACYETCHA C DEXHMOM 3aTOILIEHWA
NOWYB, IOJXEH OGOCHOBWBATLCA TEXHHKO-3KOHOMMUECKUMM - DACUESTAMH.

IHTEPATYPA

I.Annapos HIL Meroau meruoparms saconeHHEx semeins. -
B cf.: [lporpeccusHye METONH MENTMODAITHM SACONSHHHX
nous, H. 1977,

2. Baxenos MI.,Capcentaesp MX Perymposaune

BOAHO-CONEBOI'0 DEAMMA 3eMenb DHCOBHX CHCTeM. - A-Ara:

Kapnap, 1979. - 150 c.

HruH HH, uap. Merogw mporHosa conesoro pexima

rpyHTOBMX BoA. - M.: Homoe, I979. - 338 c.

4. Bono6yes BE.P. Bonpocu mendopamms TAXENHX IAMHHCTHX
38CONEHHHX MOYB B apuaHoR soe. - [lousopenenwe, 1982,
» 6, ¢.87-93,

O, Boano6yes B.P. Pacuer npomusku sacomemmsx nous—N. :
Honoc, 1975 - 70 ¢.

6. Bumnoascxun $.8 Hexoropwe acnexru ynparieHus me-
JMMOPATHEHEMM NpOLNECCAMM HA opomaemux semnsx Hasaxcrawa,
- B ¢6.: [lporpeccHpHye METOIN MENHODAIMM 3ACONESHHEX
nous, lamwenwr, 1982, ¢.53-68,

7.Aderocraesn BM lpoumusswe nonusw ascorenHux nous. -
M.: Cempxoarua, 1993 - 47 g,

B. Murnawmuua HI. Meavopamus saconeswux nous. - M.: Konoe,
1978 - 264 ¢.
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9, Hoft ILX., Tunxep ILB. lsumenne pacrsopor B cucreme
nousa-pacrenne. - M.: Homoe, I980. - 365 e.

10. T awun [.C, Mponecen coneorpaun B NpoMMBAGMEX TONMAX
nous. - HopocwOupcx: Hayka, 1968. - 301 e.

B.M. Honcranrusos

mnpu?ﬁasum COTPYAHHE

JAHAMAKA COIEBOI'0 PEEMMA TMOYB [P OPOIEHMM
OCBETJEHHEM EABOTHOBOMUECHMM CTOHOM

lansHefmee yraySneHue CNOUMATHIAUMK W KOHIEHTDAIMH XWBOTHO-
BOACTBA, MEPEXOl K HHAYCTDHANbHEM METONAM MPOM3BONCTBA MACAE, MO-
jo0Ka ¥ Apyrofl MpoMyXiMM NOTpefOoBAIM KODEHHHX HIMEHEHHR He ToabKO
B TEXHOJNOI'MH CONEePXSHWA XHBOTHHX, HO M B TEXHONOIMH NDHMEHEeHHS
XHBOTHOBOIYECHHX CTOKOE LAA OPOWEHMA.

Yuwrupan BHCOKYD 2(pEKTHBHOCTD PafoTH MPOMMEAEHHHX KOMILNEK-
COB MO OTKOPMY H QODANKBAHWD KPYNMHOrO POTATOrO CKOTA, My BApABe
ONHJATH YCKOPDEHWA TeMIob DA3BHTHA OTDACAH B IENOM, A KAK CIENCT-
BHE 3TOr0 MpONecca - 3HAUNTEeNAbHOrO YBenuueHAAs ofneMoR EMBOTHO-
BOL4ECKMX CTOKOB B Kasaxcrane, BOMPOC HCMOABIOBAHHA KOTOPHX OC~-
TASTCA HepemeHH:M .

Hapamy c sonpocami pexwMa OpOWMEHWA, TEXHWKH OOIMBA CENbCKO-
XO3ANCTBEHHEX KYABTYD 0PH OPOmEHHM BOLAMH NOBHEEHHOR MHHepANH-
SHIMH, KAKUMW ABAADTCA CMECH WMCTOR BOJAM C OCBETHSHHHM XWBOTHO-
BOLYECKHM CTOKOM, HEMANOBAXHHM ABIASTCA BOMpPOC COMEBOro DEXMMA
Oous semnegenstueckux noxeR opomexus (3M0),

lipt cenbcroxoasficTBeHHOM WCNONALIOBAHMA XHBOTHOBOLUECKOIO
CTORA BANHO 3HATH JAXKOHOMEDHOCTE DOPMUPOBAHMA NMPOIECCOBR CCleHa-
KOILTEHHA W nepepacnpefeleHHA PASIMUHEX collefl B 30He A3pamMH, Tax
HAK NPHCYTCTBHE OJHOI'O M TOI'O Xe KONRYeCTRa coxeft B moupe pH
HIMEHEHWHM MX KAUECTBEHHOI'O COCTABA OKASHBAET DASIMUNOE BIKAHME
HE pasBuTHe ceabcroxO3ARCTBeHHHX kyasTyp /1,2/.

Henonvaopanie Ha opomenwe o1 noBwmeHHOR MHHEPATM3ALMH NPU-
B8N0 K HEeKOTOPOMY HAKOMIEHWD CONEA B MOYBE M WX nepepacnpenene-
WD no mousenHomy npopwrn. Ha pucynxe I npusemeno comepmanue cym-
Md corefl B MOYBAX HE BADHAHTAX MO MAYUEHHD PexHMA OpPONEHHA AU~
MeHa. Hax noxasamM KccrefoBaHua, MOANE[EAHWE MODOPA MpPeNOTMEHOA
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BIAXHOCTH Nousw Ha yposHe 70% or HB u wcnoansosanwe Ha opomeHue
ONTHMATLHON CMECH OCBETASHHEX KHBOTHOBOMYECKMX CTOKOB C WHCTOR
somoft (1:7) mpaxTWueckM coxpaHWio GAAPONPHATHYD WEJHOPATHBHYD
ofcTAaHOBKY HA sToM Bapuanre (sapuawr O) omwra. Ormeuero Toabko
nepepacnpefenesne coiefl B 30He A3PAIMA AKX B KONHYECTBEHHOM,Tax
H B rauecreeHHoM orHomewuu (pwc. I).

Henonbsopanwe Ha opomeHde AuMeHs 0oJee KOHUIEHTPHPOBAHHMX
cueceft (1:5) npueogwr x sHauMTenbHoMy HaxonxeHuw coxeft (sapuaHTs
7...8). Tar » noxmyropamerpoBofi Toame MOYBOrPYHTOB 3anac coxefl
Ha aTix sapuaxrax mocruran 60 r/ra (puc.l). HaSmopeuna sa coxe-
BHM DEXMMOM TMOYE HA BADHAHTAX N0 W3YUSHHD PEXHMA ODONEHHA JMDLEP-
HH MOKA3ATH, UTO HAKOMAEHWE coleft MpOMCXONWT M MOR momepHoR
(ratawna I).

Ecnm HA XOHTDONLHOM BADMAHTE CYMMAa CONEf B METDOBOR TONme
cocrasura 0,I21%, o Ha omrumarsHow sapuanTe (papuanr 5) ara
sexwmuHa cocrapwna 0,195%. [lpy nosumeHuu xoHmeHTpamMM csecefl 1o
I:5 wHrTeHCHMBHOCTDL CONSHAROMEEHMA BOapacTaeT. lak cymMa coneff B
METPOBOR TONME NOYBOrDYHTOB HA aTMx Bapuawrax cocraswna 0,203, ..
0,421%.

HeeneposaHumau yoTaHoBNeHO, WTO MAKCHMANBHAA MHTEHCHMBEHOCTD
MUPDAIMKM COXEfl MpH MCOOAb3OBAHMM BOL JAHHOM KATEropHM Halipaa-
ercs B MepENe IMONH WX WCNOALIOBAHWA, A& B NOCAENYDMME I'ONH TEMITH
CONEHAKOMLTEHAA CHILARTCA.

YeTaHORNEHHEE 3IAKOHOMEDHOCTH CHMEEHHWA 3AMACOE HEXOTODHX CO-
nefl ofycroBneHH He BHHOCOM 3THX coXefl HHDWIBTPAUHOHHEMH BONAMM
38 Mpefens KOPHeoOHTASMOrD CHOA MOYB, & OOMEHHHMM DeAKIMAMM, WH-
TEHCHBHOCTD KOTODHX BO3IDECTAST NPH MOBHEEHHM MHHODANHIAIMH No-
nueHex sop (raSawma 2).

B ratnune 2 mpupepeHn AaHHWe, XAPAKTEDRIYDNHE H3MeHeHWe
rauecTeesHoro cocrapa coxell Ha 30 opu nommBax sumeHs onTMANb-
HOM CMECHD XMBOTHORONUECKHX CTOROE ¢ uwcTof BOmoM.

Yeranormeno, uwTo ¢ pOCTOM MWHEDANHIAIMM NMoausdux sop (c yse-
NHYeHMEeM KOHMTeHTDAmWH cMecefl) yCWIMPaeTCH WHTEHCHBHOCTL HAROILIE-
HHMA XNODHCTHX coaell HaTpHs.

B peayarrare ceabcroxoaaficTBeHHOTO HCMNOALSOBAHWA OCBETIEH-
HOr0 XMBOTHOBONYECKOrO CTOKA H3MEHMIOCH CONEPEAHHE MONNOMEHHEX
ocHopasu#t B moupax S0, Ormeuena TeMLEHIMA YBEIWUEHHA HACHMEH-
HOCTH TOYB MOTJIOMeHHEMM ocHoBaHMmMM (racx.3).
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Tataupa 3
Copepanne MOrAOMEHHHX OCHOBEMHR B CEDO3EMHO-IYIOBNHX
MOYBAX HA BADHAHTAX DEXMMA ODOWEHHA AUMEHA

! I OT CyMMs NDrAOmEeH-

Bapuasru omra  lnouwsu, |noraons- |1 ootosemi
(e ™y G | Mg M
Hexopnoe copepmanue 0...30 9.4 w9 41 R0
Bapuanr I 0...30 1I0,I0 86,3 6,1 7,6
Bapuant 2 0...30 1460 - 826 91 8,3
Bapuasr 3 0...20 1510 ¢ 626 9.3 81
Bapuanr 4 0...30 I4,60 BI,? 9,5 8,8
Bapuanr 5 0...0 16,20 79,4 12,1 8,5
Bapwast 6 0...30 15,70 BI,5 9,1 9,4
Bapuanr 7 0...30 I53 24T 11,6 11,3
Bapuasr 8 0...30 15,5 7%,9 10,8 12,3

Ecam 8 Hauame omura (1977 p.) emrocTs morxomesms cocraswmia
9,74 mr-axe Ha 100 r nousu, To B xoume omwra (1980 r.) oma coc-
rapnana 10,I0,..16,20 mr-oxe na 100 r nouew (rafanma 3),

E normomenHmx ocHopasuax npeoGnamser xamsmiit (77.9...86,3%),
a cofepsanWe HaTpua cocrasamer 7,6...12,3%.

Ha omrwmsanbHoM sapwasTe, N0 MOPOry NPEMNONMEHOR BISEHOCTH
W KOHUeHTpamM cmecu (papmawr 5), emxocTs mornomesma mous coc-
rapura 16,2 mr/ore wa 100 r nouew, a cogepmeswe marpua - 8,5%

OT CYMMH MOTNOWEHHHX OCHoBaHWH. AHazoruuyHoe ypeaWueHHe HACHNEH-
HOCTH MOYB MOrAOMEHHEMM OCHOBAHMAMM OTMEWEHO M HA BADHAHTAX N0
WSYUEHHD DEXMMA OPOWEHMA MOIEPHH.

llpn nNoppepxAHNN MOBNEEHHOPO NODPOra NPEANOAKBHON BAAKHOCTH
(80% or HB) W McnOABL30BAHMM CMECM OCBeTAGHHHX XHBOTHOBONYECKHX
cToKOB ¢ udcToft pomoft 1:5 nalmomanres mpomeccH OCONOHNEBAHMA ce-
posemno-ayrosux nous. Ha sapwanrax ©...8 ysemwumnocs copepxamue
natpua (9,4...12,3%), uro yxaswpaeT Ha MpoTeXADEME MPONECCH OCO-
noHuesaxma mnous (rasn.3).

B sarmouenne HeoOXOMMMO OTMETHTH, YTO BHOOD MADEMETDOB pe-
XMMA OpOmeHHs, ofecnéuMBapmero OCMArONPHATHEA MENTHODATHEHHR DexMM
NoYB, HEOOXORMMO OCYMECTRAATH € YUETOM NOMYCTHMOrO YDOBHA HAKON-
AeHUA coneft ®ax B KODHEOOWTAEMOM CIOE NOYB, TAK M B 30HE A3DAIMH.
Ins noppepmanus dRarompMATHOR MENHODATMEHOR OGCTAHOBKM HEOOXOIMMO
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eTporo pPErYARPOBATE MOAOBYD HODWY BHECEHHA ONTATEIBHMX 2J8MEHTOR

¥ MHHEDANLHMX BEmecTB N0 BeXWUWHe NIAHWPYEeMOr'0 YDORAS C YUeTOM
acTECTBOHHOMO MIOROPOAMA MOYB, CTEleHN KX 3ACONGHRA.
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CoeepmweHcTROBAHHE MENHODATHBHOTO YAYWWEHHMS OPOIMASMEX

semens B Hasaxcrawe. ClopHum naywmx tpynos HasHMHEX,
Tamrenr, 1982, ¢.90-96.

M. M, MycaxeHos

cropm

OUEHKA TEXHMHO-SKOHOMMMECKO'O YPOBHA QPOCHTRIBHHX CMCTEM
A [MPOCHO3HPOBAHMA MEPOMPMATHR M0 WX PEKOHCTPYHLMH

WurencHBHOe pasBuTHE HAPONHOrO xaasficTsa Tpefyer mpewMy-
WECTBEHHQrO HANDARIEHHA CPEICTE HA DEKOHCTDYKIMD NeHCTByDuX
nponseoncts. B pemennsx XXVI epespa WICC ormegaercs, uro pexoH-
CTPYKIMA OPOCHTENbHHX CHCTEM AONXHA QCYNECTBAATLCA KAK ONIHO M3
BAXHEPTWX MEePOOPHATHA N0 MOBNWEHMD WPOAYXTHBHOCTH OPOBASMMX 3e-
Menb .,

Ann nosumerma ahHexTHBHOCTH DEROHCTDYRIM HA MEIHOpDATHBHEX
ofeerTax HeoOXOoAMMO pA3palOTATH WIM yCOBEpUeHCTBOBATH AeflcTBYD-
UHE WHCTPYKTHBHMME W HOPMATHBHN® NOKYMEHTM MO MAAHWDABAMMD, MOpO-
ENTHDOBAHMD M OCYMECTRAEHMD TAKWX Meponpuatift. Haywo ofocHosan-
HOE pemeHMe yrasaHMHX BOMDOCOB TpeSyeT MpPABMALHON OUEHEH MMeDn--
EERCA MHHODMAIMM O TEXHWUECKOM COCTOSHMM OPOCHTENBHOR CHCTEMM,
dompoornave, mMpoWaBOMTENLMOCTH TPYAA, MPUOWAM W APYTHX MOXA3A-
TEARX, xapaxTepuayoWMX B UENOM MATEDMANLHO-TEXHWYECKYD Geay
W PeaymbTaTH MPOM3BOACTEEHHON NEATEABHOCTH HA ODOMSSMEX 3EMIAX.
Upramiueckoe emmmeTBO 3THX MokasaTenell GOPMMpYeT OGmMA TEXHKKO-
SKOHOMMueckufl yposens (T3Y) opocwrensHoR cHorTeww.

B npaxtuxe mia xapaxrepucTmin T3Y mefersyomero mpoMasomcTea
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ApUMEHAETCA GoJbl0e KOAWYECTEO ONEHOUHHX NOXasarenel W wx wiac-
CHPHEALMOHHMX cHcTeM. B atux ycnomuax soaHmkaeT papn npoSies. Bor
HEXOTOPW® M3 HHX: HA OCHOBE KAKWX NPHAHAKOE OTOMpDATh MOKAIATENH
WIH HX CHCTEMY; HNONXHH JNH OHM OHTH DABHOSHAUHEMM B CHCTEME OLeH-
NH ¥ 8CIM HeT, TO KAK NOCTPOMTH HX HEDADXHD; BOIMOXHA AH ONHO3-
HauHas omedra TOY mpoussopcTea?
llpr wraccupuxams noxasarenedt no ouexxe TY mpomasopcrsa

HEOOXOMMMO YUWTHBATH Opemie BCEro WX JYHEKIMOHANBHYD HampapieH-
nocrs. o aromy mpussawy noxasarenu MomHO pacuneHsTh Ma I'PyTIH,
8 OTHENBHOCTH XBDAKTEepHIYDNHe MATEPHANBHO-TEeXHHYeCcKYD fasy mpo-

H3BOACTBA, OPraHHIAIMD M YUDABTEHWE NMPOMIBONCTBOM M, HAKOHEl], pe-

JYNAbTATH MPOR3BOACTBEHHOM NEATENBHOCTH. Taxoft momxon No3BOARET
00BeKTHBHO MpepcTaBMTh 10Y NMPOMIBONCTBE KAX YDOBEHB, COCTARNAD-
MMME KOTODOrO SBAADTCA TEXHMUECKM# ypoBeHs nmpowasomcrse (TVII),
YPOBeHb OpPraHKsamMM M ympasaesus npouseopctsoMm (O¥II) u axoHOMM-
qeckHR yposeHs npowssomcrsa (V). B srom cayuse otmut TY npo-
W3BOACTBA, YUMTHRADMHA DA3BMTHE NMPOMIBOIMTENLHHX CHI, CTENEeHb MX
HCIIONL3OBAHWA, & TAKNE KOHeUHNE PeayNbTaTH NPOMSBOACTBEHHON NeA-
TEIbHOCTH, B OesoM CYReT XApDAKTEPHIOBATH OTHAUY PecypcoB MpPOH3-
BOACTBA, T.8. ero sppexTHBHOCTS.

Cucrema noxasarenefl, mpumensesas ais XAPARTEDHCTHEA 10V
MPOM3BONCTBEA HA ODOMAEMHX 3EMIAX, MOAXHA OGEcHeuMBaTh BCECTODOH-
HOD ONSHNY MPOM3BONCTBA M €ro 3JEeMeHTOB 3a Jnfoft nepuos, Gasupo-
BATBCA B OCHOBHOM HA NAHHHX CYWECTEYDWef OTUeTHOCTH, OTAHYATHCA
BHCOKOM! CTemeHbD NOCTOBEPHOCTH, MPOCTOTOM B YTOTPeCHeHHM M HeBu-
COKOft TPYZOGMKOCTBD PACUETOB, CAYEHTb OCHOBOR JUIA KNACCHPHKAIMMK
CPOCHTEJbHEX CMCTEM N0 YPOBHD TEeXHMEO-DROHOMWYECKOPO PasBHTHA M
Gasofl ONTHMANBHOrO pacmpefiereHWs PECYPCOB HA MX COBEPUEHCTBOBA-
uue. Kpome roro, ofmupt TOY mommem oneHweaTLCA KpHTEpHATBHEM MO-
KA3ATENeM, OPH AHANH3E KOTOPOro MOrAH O OWTh NONYYEHN OTBETH HA
pompocH: karos TOY cHCTeMH HA COBDeMeMHOM STANe, MOBMWANCR IM OH
3a paccMarpiBaemufl MepHojl, KAKOBM MepCNeRTHEN ero moesmexna? [lo
HameMy MHEHWD, OONLNE BCEro MOAXOMWT ANA STOf DPONH DEKOMEHIyeMuH
Taxme MHOPWMMM sxoHommcrTamn / I, 2/ noxasatens - ynerswwe "mpu-
BEEHHWE 3ATDATH", DACCUMTHBAGMHE N0 BHPA¥EHHUAM:

5I=C+EH'|{ . Dwm J=C+E,P, (2)

B3

- W3pepxx¥ MPOM3IBOACTBA;
K - ®manlWTagbHHE BIOREOHMA;
& - ocHoeuwe doHmy (B Dopuyaw OpocTABAMOTCA YAENbHHE
BEIWUMHE NepeuHCIeHHHX Mokasarenefl);
E,, - HOPMATHEHHR ROSJPHMIMEHT CPABHMTENLHOR 3KOHOMHYEC-
xoft apdexTHBHOCTH.
fipyuenenne noxasaTens NMPMBEIEHHHWX 3ATPAT B KAUECTBHE KDHTE-
pia onerxu T3Y ymGoro MpOMIBOACTBA MNA PEmEHHA HEROTOPHX 3a&uav
peKOHCTPYKUMH OGYCHOBAEHO Cleyom.
[lpaxTHKA MOKASHBAET, YTO MERNY (oHmoocHameHHocTbo (kanwra-
A0eMKOCTbD) MPOM3BOACTBA M CEGECTOMMOCTHD MPOLYKIMK CYWNEeCTByer
BYHRUMOHANBHAA 3ABHCHMOCTb, CIM3KO OMMCHBAeMAs B Buie napaSonu

[F-HE. I].
C

rae

baOt—s0% o8y 004 405+ s O
Pue. 1. Mamenenne cefecToMMOCTH MPONYKIMHM B 38BHCHMOCTH
0T (POHIOOCHANIEHHOCTH NPOM3IBOACTRA.

Ans rakoro pOfia 2ABMCHMOCTER xapsxkTepHo clremyomee. Yem Bwme GoH-
DOCHATEHHOCTE MDOH3BOMCTES, TEM HMKE celfecTOMWMOCTL MPONYKIDAM.

Opnawo npM aTom cefecTOMMOCTh CHURABETCA TOMbLKO A0 ONpefeseHHoro
MHuMyma (Touxa 5), nocne KOTOpPOro, HECMOTDA HAa MOC/AENyDmEE BO3-
PACTaxHe PoHAOROODY™EHHOCTH, CEGECTOMMOCTE TAKRE HAYMHAST M0 BH-
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WATBCA. OO OOBLACHAETCA GONGE MHTEHCHBHEM POCTOM SMOPTHIALMOHHMEX
OTUMCNEHHA MO CPaBHEHHD C TEMIaMM CHIOEEeHMSA APYTHX COCTABRIADIMX
H3epxex nNpoussoficerea. Hax sumHo M3 puc.], MVHMMATHHAR BelHGHHA
OPMBECHHEX 3ATPAT, ONpeNENADNAA MHMEMYM HEDOIHOXO03AMCTBEHMHON
Ce0eCTOMMOCTH MPONYKIMK HA NAMHOM NpOM3BONCTEE MPH 34JAHHOM YPOB-
HE ero TEeXHWYEeCKOM BOODYXEHMOCTH, He COBMAJAST C MWHMMYMOM MHIH-
BHIyansHOR ceCecromMocTH. Touka artoro ofmero muummyma (roura 4)
CMEMAETCA NO OTHOWEHMD TOUKH MHHMMYMA WHIMEMIYATRHON ceSecToM—
mocT# (Touxa D) B cropoHy yMmembmeHus cTowdocTH [POU3 BOACT BEHHLX
boHNOR Ha pemMuMHy AP,

Ang mac Gombmo# mMTepec npepcramnser swwon, KOTODHA BWTE-
KAST M3 AHANH3A CHMEEHHA CefeCTOMMOCTH NOR BoameficTBHeM Nocie-
HOBATEABHO OCYMECTRIASMHX HANUTANBHEX ENOXEHHH, MO BHEADIHX HAa
ONMHAKOBYD BexwuMHy doHpoocHamemHocTs AR, =Aa P, =. . =F, gep-
CTHYDWEro MPeANnpHATHA. laK, ecnM NepROHAYANbHAA BeNHUMHA npMpa-
meHHA GoHmos Ha A P, mozBonseT CHMIMTH ceGecTOMMOCTS Ha BENHUHHY
9C; (s mouru I go rouxu 2), To razue xe 387TDATH HA MPHPOCT (OH-
g0B AP, | Mo ocymecTEIeHHWe Toame NBpPBHX, NANT 3KOHOMHO B
H3MSPMKAX HA MEHBLUYD BENHUMHY M TAK janee. oT0 OGCTOATENLCTRO
HABOIMT HA MHCIL, YTO YEM BNWE YDPOBEHb TEXHMYECKOR OCHAMEHHOCTH
MPOM3BOACTEA K MOMEHTY OCYMECTBASHMA MEDONDHATHA Mo ero cosep-
UEHCTBOBAHHD, TeM TPYHHEE NPH NPOYKHX DABHHX YCAOBHAX MOCTHUbL 60—
AE6 BHCOHMX TEMIOE NMOBNWEHWA TEXHHKO-2KOHOMMUECKMX De3yibTaToB
OTPOM3POACT BA,

Wrak, momxo saxmounTs, uyro KanuTamBHye BIOKEHWS, HaNpasife-
MHE HA DPEROHCT DYKIMD, N80T CONLUAR aKOHOMHYECKHE adderT Ha Tex

T OPOCHTONBHHX CHCTEMax, Ifie HA NaHHH{l MOMEHT Hime
T9Y npouseoscrea. OTcolia ¥ BOSMOHOCTbD MCMOAL3ORAHMS DAHHHX paH-
RHPOBKH OPOCHTENBHHX CHMCTEM N0 KDHTEPHD "mpHBefleHHHe sarpary"
ANA MPOrHO3HPOBAHHA MEPONPHATHE No P2KOHCTPYKIIHM.

B BomoxoasficTsenHof mparrHxe wapectHo mpemroxenwe [, Buai-
KOBCKOPO 0 HEOUXOMMMOCTH MCNOAbIOBAHHA MpPHBSNSHHMX 3aTpar s
YHUPHIMPOBAHHON OLIHKH MENHODHPOBAHHHX 3EMENBHHX pecypcop /3/.
Omsako orcyrersue MpAMEX XoapecueTHmx oTHomeHMA, a Takxe Gons-
H8A 3ABHCMMOCTE MMPOM3BOACTBEHHOR NEATENbHOCTH OT CHIANNBADIAXCA
MPYPONHO-KIHMATHISC KX YCAOBHR B 3HAUMTEIbHON MEDPe CHMXADT BO3-
MOMHOCTD' MDMMEHEHHA HA OPOCHTENIBHMX CHCTEMAX NAMHOrO KPHTEDHA.

Omnoanauwnas omenxa TOY MpOM3BOACTES HA QCHOBE XDUTEDHA
"NpuBefleHHHe saTparH" He moCTATOUHE MAA NpOrHO3HPOBEHHA pPAINHM-

'
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wix HAMDABNEHHA PeROHCTPYRIMK. [Lua sTOro HEOOXOMMMO KCNONbL30BATH
pan JOMONHMTENBHHX NOKa3aTened, B OTREAbHOCTH XSpAKTEPASYDmHE
pexHHuecKAl, OPra8HHIAIMOHHER M SKOHOMWYECKHR YDPOBHH OPOM3BONCTEA.
[pHHLMMHANEHAR CXEMA W DeKOMeHJyeMas CHCTeMs mokasaTenefl pis
onerr TOY OpocHTEnbHOR CHCTEMH NMPHBOAATCA HA DHC. <.

TVl - sro cTemeHb DA3SBHTHA CPeAcTP MPOM2BOJCTBA M, Npexie
scero, cpencts Tpyaa (B yemoemsx coimamMaMa - ocHoBHuX doHpom).
Oy MOKASHEAET, C NOMOUbD KAKMX OCHOBHEX (OHNOB BHOONHADTCA NpO-

| W3 BofCcTBeHHHE QYHKIMK, HACKOMBKO OMM COBE@DENeHHN, B KAKOR CTeneHM

ofmecTB0 Mepeuno OT CTAPHX K HOBuM,Oonee MpOrpecCHBHEM CPeNCTBAM
apouseoncTea,. Ha opocmremsuux cucremax IVl xapakrepuayor caemyn-
mHe MOMASATENH: yAenbHult Pec WHEEHEeDHMX BORO3SA60pPOB, YAeabHuH
pec ¥ NPOTAXEHHOCTH COBEDEEeHHHX OPOCHTEeNbHOfl M KOXReKTOpHO-Ape-
HaxHofl cerefi, OCHAMEHHOCTh CHCTEM COODYNEHHWAMH W CPeNCTB&aMH AB-
TOMATHIALMH W TeleMeXaHH3IAUHH, YPOBEHh MEeXAHWIAIWH W ABTOMATHIA-
uMM MOAKEBA, CIEAHWDOBAHHOCTb OpONASMHX 3eMeNb, DOHIOBOODYEEH-
Hocrs W mp.(puc.2).

Ina ouenxn OYTl mcnoabayoTca NMOMASATENH, XADAKTEDHIyDmHE
cTeneHb COBEPNOHCTEA MPOM3BONCTBEHHMX OTHOmeHMft. Ha opocuress-
HHX CHCTEMAX 3TO TAKHE MOKA3ATENH, KAR KOs(ppWIMEHT HWcnonbLaoea-
HMA BOJH, (AKTHUYECKOE BHMONHEHHE ODOCHTEABHOR HOIMH ¥ OONMBOB
CeNbXOSKYyALTYP, MIAHOBOCTh B PACNpPeNeieHHH BOMH, BHIOJHEOHHE CHC-
TeMot BOpONONAYM X03AfCTBEM, YIenbHHEe PACXOJH HE YNpaBlieHHe,
yoeasHuft sec MTP ¢ swemiu ofpascsanmes m mp. (cum.puc.2).

HauGonee oTBETCTREHHEM MOMEHTOM B YCTAHOBRNGHHH M OLEHKe
T3Y npouseopcTea asnAeTcA OTGOP MOKASATENEfl, XADAKTEDMS)YDUMX
9Vll, Haxputt nmogasaTesb 3TOrO YPOBHA ABNASTCA CHMHTE3HDyOmWM MO
oTHomeHun K moxasarensmd TV w OVl y supaxaer senwudHy OOXEeaHOro
peayabrara, MOAYWEHHOrO HA eJWHHLYY COOTEETCTEYDIMM 00pasoMm Mc-
nonbaopanHux pecypcos. [lpu sToM oueHb BaxHo, uroOH OwI OpaBwIb-
HO yCTaHORNEH KoHEuHHP pesynbrar. Bufop pesynbrarTHeHuX Ooxasare-
Jefl ponxeH MPOWIBOAMTHCA B 3ABMCHMMOCTH OT TOrO, YTO MMEHHO pac-
CMATDHBASTCA - OT/ENbHHE DJEMEHTH OPOCHTANBHOR CHCTEMH HAIH OpoO-
CHTeNbHAR CHCTEMA B NENOM. lax, NpM DACCMOTDEHHM TONBED MEXX0-
SAACTBEHHOR YACTH CHCTEMH Pe3yAbTATHEHHMH MOKASATENAMH BHCTYNADOT
o0BeM Bojonmomaud B Xo3sflcTea, OOBEM M CTOMMOCTb 3KCILIYATAIMOHHEX
Pador Ha aToM aBeHe; eCAH Xe AHATMAWDYeTCA IONOBHOM YYACTOK OpoO-
CHTENLHOR cHCTEMH, TO PE3YNbTATHBHEMM MOKA3ATENAMM BHCTYNADT
TONbHO ofmeMu BORO3AGODA H IKCIUTYATAIMOHHMX pasoT HA 3Tof uacTH
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CHCTEMH. llanee myTeM CONOCTABNEHMH NoxAasarenefl pesymArTATOB C Be-
anuMHOM 3ATPAYSHHHX pecypcos MOWHO MOOAYYWTh HCEOMHE MOKA3ATENW
oBPORTHBHOCTH — TMOKASATEIM 2¥1l pa opocuTenbHux cHcremax. B rad-
qune | OHM OTMEUEHH "KDECTHHOM™ W MONYYEHH B MECTax MepecedeHis
coOTEETCTEYDIMX @8 CTPOK W rpad. Bonsmoe woauuecTBO NONYuaeMEHX

e — — ————

TeXHUKO—O0PIaKNSAMOH P =
pﬂpﬂlamgm Pl == mmmﬁgmﬂ npM 3TOM OLSHOWHMX NOKA3aTelell SHAUMTENBHO 3ATPYAHAST OJHO3HAN-
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lorasarea - X, [ R—— 2 yIASTCA SHAUMTENBLHO CYSWTh KPYT PACCMATDHEAGMUX noxasaTened.
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Ouens BaxHO, wroOu mpuHATas cucrema moxasarexen BCECTOPOHHE
XAPAKTOPHIOBANA DA3IBMTHE BCEX JJAEMEHTOB OPOCHTENLHOM CHCTEeMM,
f03BOAANA BHABHTL OTCTABAHME MX YPOBHR OT YPOEHA MEPOOBNX WIM
STANOHHMX cucrem. Bomsmoe swauense umueer Tamme PosMOEHOCTE Me-
OONbIOBAHMA 3THX NOokAsarenefl mis XAPAKTODMCTHRHY HE TOALKO OT-
AGHBHEX CHCTEM, HO M MPUrOHOCTbL HX HA OTPACAEBOM W HADOJHOXDAAM-
CTBOHHOM YpoBHAX. Tawi ofpasow, cucresma moxasaterefl mo oneHxe
T3Y opoewrensmmx cucres nommka CORepmATh KAK OfNMe, TEK W OTpac-
nepwe (cneuupuveckue) moxasarerw (puc.2).

Ects sce ocHosamus moxaramt wuro noxasarean 3V senspres
dyHEmMell noxaserexefl ®eXHWKO-OPrA&HM3AIHOHHOrO Y¥POBHA NMpOH3BOJ-
crea. Jpyriomm cropamm, mveercs poamomHOCTD YCTRHORNGHHA CBA3IEN
8THX Noxasaresel ¢ MOMONBD MHOPODAKTODHHX ¥paBHeHWH perpeccuu
BUJIA !

1"F."11,11,.....1“.-*, (3)

rpe B rauecTee QYHKIMM (V) BHCTYNAeT ONMH M3 nokasarened aspperrus-
HocTs mpowssoficrea (Y1), a » xaqecrse aprywmenros X{ - noxasa-
rean TV u O¥T1 commecrHo.

Upn momyuewum ypasnenu#t perpeccun cranomuTes Gonee ACHEM
BOSHEACTEHE OTHENbHEX (AKTODOR HE 3KOHOMMYSCENME pPe3ynALTATH, M
#CCIefOBATENh XYYNe NOHMMAST MPHPORY Msyuaemoro seaeHus. Kpowe
TOro, OpH TAXOM MOAXOJe COINBETCA GA3A ANA PaCUeTHOrO aKCOepH-
MEHTMPOBAHMA C LEAbD NMOAYUEHHA OTBOTA HA BONpOC THNA "wro oyner,
8CAH...7", YTO OUEMb B&XHO AR NPABMILHOTO OPOrHO3WPOBAHKA M
INEHHPOBAHUA MEPOODMSTHR NO DPOKOHCT Y KIMH OPOCHTENbHLEX CHCTEM.

Mpu cocranmenwn ypassenwdt PerpeccHE HeOGXOIMMO DPOEMTL PRR
sauay. 9ro, B NEDBEYD owepems, BROOD (axTOpOR-EPryMEHTOB, CYmeCT-
BEHHO BAMADNMX Ha (YHKIMOHANbHMA MOEASATENb, OmMpepexeHxe Hop
YPABHEHWA pPeTrpPecCHN, OLOHMBAMME NADAMETDOR YpDaBHeHM# W T.1. B me-

noM OHM POWSDTCHA C MOMOWbLD TOMO WA HHOMO CTETHCTMUYSCKONO METORA
opefoTkH cooTBercTRyomeR wafopaim.

Momer OMTbL NOMYYEHO MHOXECTBO 00OOMANTMX NORAIATENell TexXHH-
KO-OPrAHH3AIMOHHOrO YPOBHA B 3ABHCMMOCTH OT BKADYEHHA B ypaBHe-
HWe PErpPECCHH PANMUHMX Noxasarenefl appexrusHoct. B rasaupe 2
NpMBOINTCA OpMMEpHWR cocTas Morasarenefl mna ouewxu To¥ opocurens-
HOM CHCTEMH B LSAOM M OTHENbHMX €€ yacTeft.

lipn pemexwm yparHewull perpeccuM MONHO BHABHTE Te daxropu,
HOTOPHE OKA3WBADT HAWGOAbmEe BNMAMME HA TOT WIM MHON MoXasaTemb
appexrunHocTu. BuGop coorsercTaynmero sKOHOMMYECKOr0 MOKA3ATENR
joxxeH TPOM3IBOAHTLCA B 3ABMCHMOCTH OT DOEASMHX DEeHOHCTDYHUKeR
3ajlay ¥ HANDABAEHHA MEPONMPHATHA MO COBEPWNEHCTBOBAHMD OPOCHTENb-
HOM CHCTEMM.

Ha aeflcTBYOmMX OPOCHTENBHHX CHCTEMEX PEKOHCTDYKIMef peua-
DTCA IROHOMMUECHME, COLMANbLHHE M BKONOTHWUYECKHe 3ajaud. Pemenne
SKOHOMHUECKOR 2808YM JAKIDUAATCA B [OBHMEHHH NPOH3BOAHTEALHOCTH
TPYRA, CHHXEHWH Ce0eCTOMMOCTM NMPOEYKIMH W pocTe ofmema MPOMa BOJI--
ersa npomyxwai. Ha opocuTenbHux cucTemax oW Moryr Gurs peanuso-
BAHN OyTEM NOBNWOHMA BOAOOOECHEYEHHOCTH OPOmAGMHX JeMelb, yayu-
WeHWA MEAMODATHBHOTO COCTOAHHA W WCHOAL3IOBAHMA OPOMASMHX 3ISMEnDb
W OpPOCHTEABHOR BONM, & TAKNE COBEDWEHCTBOBAHWA OPraHKAAIMM npo-
H3IBOACT BEHHMX MpOLIECCOB HA opomaemoft reppuropux. Bee owk mocra-
FADTCA MPOBeleHHEM DAJNHWHHX MEPONDHATHA KAK TEXHMUBCKOPO, TAK
W OpranusammMoHHoro xapakxrepa. B gacrHocrs, ymyumenne (nosumenwe)
BOMOOSECNEUSHHOCTH OPOMAEMHX 3eMENb BOIMOKHO Ipd OCYmEcT RAeHMM
CISLyomMX MePONDHATHRA: coBepmeHCTBOBAHME YCNOBHR Bofoaalopa M3
HCTOUHMKA OPOWEHMA MyTeM CTPOMTENbCTBA KHEEHEDHHX BOAO3atopos,
CO3llaHNKe BONOXPAHWIWEN; COBEPEEHCTBOBAHME CymecTByomeft OpoOCHTeNb-
HOR cerH nyrem ee oSAMUOBKH MPOTHBEOPHALT PAIMOHHOR opexgoft,
COPAMNEHHEM TDACCH KAHANOB, JAMEHOR MX SAKDHMTOA CETbD; OcCHame-
HHE ODOCHTENbHOM CeTH COOpYEeHMAMM, BOLOMEDHEMH YCTpORCTBaMH M
CPEACTBAMH APTOMATHIAIMK; BHEpeHHe AETOMATHIWDOBAHHEX W Mexa-
HH3UPOBAHHEX COOCOGOB W TEXHMKH OOAWBA M NpOBEleHHEe KANWTANbHON
RASHWDOBKM opomaesux 3esens (puc,3).

HeoSxommso ovweTuTs, UTo Hemoabayesse B pacueTax garropu-
Sprywenry B supge noxasarexet TVI w OVl wmuenr HeommHaxosyn pas-
MepHocTs. Hampumep, doHpomoopymemmocTs supexaeTcs B py6/ra,
JREAbHER pec AXTHBHOM WACTH OCHOBMX $oHNOB - B MOXAX WAM Tpo-
Uehrex W r.n. [osTosmy » ypasHesme perpeccu yx HEOSXOMMMO nop-
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Tafauna 2
Mpumepsuft cocTas nokasarenefi mo oneHke 107
opocHTEnbHOR cHeTeMmy (dparment)
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I. Onexxa cymecreyomero 10Y opocuTenbHOH cHCTeMH

- npoussomurenshocts X, Xa, Xy, Xs, Xg, Xg, X, Xy,

{ |

=SS

FEUAEMHE SAJTAYM

NosuweHse 3EPeRTUBHOCTH OJWECTREHHOTO NPOMIBOACTRA
HE ODOLABNLX ICMRAX

— JHOJOTHYECKME

|

- —

p
MpescTRpaladue

KHX JeMolb

OT HCTOUEeHHMA H
3aT'THIH8 HMA

Ocywe e TeppETO-

33COJeHMA Opowac-

OXpaHa MCTOWHHKOE

| IKOHOMAYBCKME I

NoBLWeR"e NPOM3IBO-

LMTEJBHOCTY TpYyRAa

MOCTH MpORYKUZH

FocT nposaponcTeA
IPONYKURH

Yayusenme ycaoemi
Tpyia
CHiteHHe CeleCTOM- |YIyQeHle KyJL-

TYPHU-C
yoAoEMU

Npouwe yirywveHus
ﬂhmmm ycao-

HTOBHX

CrponTeas-

TPyna xu; Kis, X

‘Wﬂﬂﬂmﬂ&‘ﬂ II " xl_i xjr X"'I x'l xﬂ1 xq. xflf

Xo. Xu, Xn '

-~ ce6acTOMMOCTD Xio Kyo Xy R, X Xpe Xy, Xy,
Npo LY KIHH Xa, Jrnl-, Xis

~ NPORYKTHBHOCTH Xi, Xa, Xs, X5, Xq, Xo, Xy, Xa,
BOJIH Xu, Xg Xg, X, X, Xg

- NPOXYKTHBHOCT Xi, Xo. Xo. Xy, Xy, Xa, X, Xa,
OpOmASMEX 3EMEelk Ra. Ko

- peHTafeabHOCTD N, Ray Xs, Xy, X, Xy, Xz, X,
OCHOBHHX doHaoB Xe, Xu, Xu, X,

e mma PEHTHHE'H&" I-I-,, x‘li xir 1’?1 x'l- IIll- xﬂ-* I"-'
HOCTH mpoWasoacTEa Xa, A, X

I, Ouenxra TOY opocureabHoM cHCTEMH C LSNbD NOBHEEHMA
ge popoofecneyeHHoCTH

1. lonosHo#t sopoaafop (yuacTok)

- Boposafop Ha ogHoro X,,

pagoTHHKA

- cefeCcTOMMOCTE 3a- v 5
fopa BOAH M3 HWC-
TOYHKEKA

xl'l x!-; x‘“ 1"51 x"- xli
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nporpeccHEHoH
Jon:LBHOR
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TeX HdH
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ABTONATHIAIIA
B TeJaMexaHy-
JaiAa BONO-
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ACTB CHASH M
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Bheapense Ha-
Y4HO OGOCHO=-
BaHHEY CeBo-
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BHenpeuue na-
YUHO OO0CHO-
BAHHHX Desi-
WMOB CpODeHA

Buenpesude
XO3paACYETE HA
OPOCHTeIEHEX
CHCTEMAX

MNEMEDOBKE

NPOA3BOAC THORM

-

Pue. 3. llenn, samaun u oCHOBHWE MepONPHATHA 1O DEHOHCT Y KUK
OPOCHTENLHHX CHCTEM
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CTARAATH B BHOe (e3PASMEDHHX OTHOCHTEIbHEX BENWYWH, NDHHMMAR X
H&H OTHOUEeHWe PAKTHYECKOR BENHYWHE ONpEeNensHHOrD NOKAIATENA K
ero ITANOHHOMY 3HaueHwn. B nparruvecksx pacuerax sa srano
MOKHO MPHHMMATE NOKA3IATENH NEPelOBHX KIM TEXHHYECKHM COBEDEeH-
HEX OPOCHTEeNbHHEX CHCTEM ANA 34JAHHHX NMPHPOAHO-KIMMATHUECKHX S0H.

NporxosupopaHue OCHOBHHX HANPABNEHMHI PEXOHCTDYKIMH OPOCH-
TENbHEX CHCTEM NPOMABOAHTCA HE OCHOBE AHANH3A MOJYUEHHHX YDAB-
HOHHR perpeccHs.

Mapamerpu npe $axTopax-aQryMEHTAX XADAKTEDHIYDT HaMeHeHWe
noxkasarens a¢dexTHEHOCTH NDH MaMEHEHHMM OfHOMO H3 HHX HA eNMHMIYY
MPH YCAOBMM HEeW3MEHHOro BHKCHPOBAHHOIO CPEAHEro 3HAYGHHA APYTHX
daxropos. B To me Bpess oMM He JAapT OTBETA HA BOMpPOC, KAKHE M3
PaRTOPOB-APrYMEHTOR OKA3INBADT HaWfoaee CYMeCTBeHHOe BAWAHWE, &
TAKES B PASBHTHH KAKHX W3 HMX 3AM0XSHH KPYNHHE PesepBd MOMOKM-
TENbHOMO MaMeHeHMA dyHKIMOHANBHOrO nokasartens. Lna noayueHws
OTBETA HA 5TH BOMPOCH HEoOXOQMMO YYecTh DASIHYMA B KOAWUECTBEH-
HOM BWPAXKEHHH HX 3HAYSHMA.

Onpepenexve OTHOCHTENBHOPO BAKAHMA DA3NHUHEX (GAXTOPOB-&D-
FYMEHTOB H& §IYHKUMOHANbLHHR NOKA3ATEAb NPOHIBOAMTCA C NOMOmbED
KOPPHIMEHTOB BAACTHUHOCTH, KOTODHE NMOKASHBADT, HA CKOJAbKO Mpo-
LIEHTOB B CpefHeM WaMeHAeTcH YHKIMA C HaMeHeHWeM paxTopa-apryMeHTa
HA OflHH MPOLEHT NpPH QHKCHPOBAHHOM MOJOXEHWM APYTHX APIYMEHTOE.
Ero momso onpepeauts no fopmyne:

a: Xi {4}
3[ - 9 r

rae Q; - napaserps /kosfduimMenTs/ MpH ParTopax-apryMeHTax;

Y - cpenHee 3HAuYeHWe Moxas’aTend GyHKUMH.

MaHHuA NoxasareNb NpUMEYATENeH B TOM OTHOMEHHM, UTO OH MO-
xeT 04Tk MCNOAB30BaH NMpH ONpefefleHHH COCTABA MEDONPHATHA mo co-
BEPEEHCT BOBAHWID OPOCHTEAbLHON CHCTEMH - HAMEYAR WaMeHeHWe Toro
Wik wHoro daxropa HAa NepPCNEeKTHEY, MOEHO Y3HAThH OXHOSEMOE WHaMe-
HeHWe moxasatend afdexTHBHOCTH. :

HBansHefimefl aapauefl aHaniMsa ABNASTCA YCTAHOBNEHME 3HAYMMOC-
TH xaxgoro noraszarens 1Y w OYTl np cremems BaWmiMA Ha norasaTenk
SOPEKTHBHOCTH. JHEWHMOCTE HEOGXONMMO ONPENensTh TOALKO N0 TeM
PaKTOpAM-apryMEHTAaM, KOTOPHS CTATHCTHUECKH 3HAYHME H NMOJOXHTENb-
HO BAKMADT HA MokasaTens sppexTHBHOCTH MPOH3IBONCTEA.

BecoMoCTh BEADYEHHHX B ypasHeHue noxasarexef TYI g OVTI
ONpefeJseTcA N0 BHPAXKEHMD :

93
3

Ei W —p— (5}
B
rpe  3; - KO3QPHIMEHT SAACTHUHOCTH MO L My CTATMCTHYECKM SHAUM-
MoMy OokasaTenn paxropa-aprydeHTta.

(pu sTOM HEOGXONMMO TAKKE HMETbD B BHLY, UTO CYMMA BMEDN-
mocrelt orofpanux noxasarexnef TVl w Ol mommia pasusrbca emumHmne,
r.e. 2B = L. llocae ycraHosaeHus mecomocTH kaxmoro noxasarens
MOXHO ONpefenHTt 0600NADIMA NOKA3ATENb TEXMHMO-OPrAHHIALMOMHOIO
YPOBHA OPOCHTENbHOR cHcTems Y, mno caemyomef dopuyne:

3
yﬂz lZr:r:":r:ﬁi- &)

Moxer Gurh ycraHORNEHO Heckoasko ofofmavmMX NoxasaTenefl Tex-
HWKO-OPrAHH3AUMOHHOTO YPOBHA B 3ABHCHMMOCTM OT BIUIDYEHMA B ypaBHe-
HWE PETPECCHM DASNMUMEX NorasaTenefl agdewTusxocTH. B wrore Gymyr
BHABIEHH Te (PaKTOpH, KOTODNE OKASHBANT Haufonbmee BIHAHWE HA MOKA~-
sarens 9V, u Ha B9TOR OCHOBE HaMedeHN MEDOMDHATHA MO COPEpmeHCT-
BOBAHWMI NefCTBYDOMX OPOCHTENBHMHX CHOTEM.

BEHBOJLH

L. TMporHosuposaswe HaNpaBeHWA DeKOHCTpPYKIMK OPOCHTENbHEX
CHCTEM MOXHQ MPOM3BOANTH HA ocHoBe oueHkd ofmero T3Y npouasomcrsa
HA opomaemux aestax. B cucremy moxasarenes ouewxw T3Y opocurens-
HHX CHMCTEM BXOJAT KAK XpWTepuanbHue (ofofmanmue), TAK M uACTHME
noxasarend. flpw arTom DOMXMM yuMTHBATLCA W NPHPOIHO-RIMMETHUECKME
JCAOBHA OpomAaesMofl TeppHTODHMM.

2. OcHOBHOMl LEABD DEKOHCTPYKIMM ABIAETCA [oBNUEHHE afperTHB-
HOCTH NpOM3IBOACTBA HA opomaemux seMmnsx. PemanTch 3mech HKOHOMM-
HECKHE, DKOJOPMYECKHE W COUMANLHHE 38[8YA MyTeM NpoBeeHHs Mepo-
NPUATHR KAK TEXHWUYBCKOr0, TAK M OPPAHM3ALMOHHOIO xapaxrepa. BuSop
HANDABNEHUR DEeKOHCTPYRIMM MOXHO NPOH3IBOOWMTL HA OCHOBE DErpPecCHOH-
FO-KOppenAIMoHHOro aHanMsa noxasarenefl ToY opocurensHOfl cHcTe.

3. Mpepnaraemse paspeSorxu GyayT nonesku MISHAPYODMM, [TPO-
SKTHEM M DKCIUIYATAIMOHHEM BONOXOSARCT BEHHEM OPTaHHAAIMAM .



24
IUTEPATYPA

I.Hoesoxunoe BB IlpoSaemy usmepeums sarpaTr ® peayas-
TATOER NPH ONTHMANLHOM MiaHWpopamuH. - M.: OxoMomuka,
1967. - ¢.119-130,

2. 3afge s B.2. [lnamupopanne m sddexTMBHOCTD TEXHMUECKODO
paseuTHa ofsemmHenna. - M. : Jxowowmwra, 1981, - ¢.88-90,

d.%unanxopcrnf LT, O emenoR somoxoaaficTseHHoR
cucreme. - [mpmporexuura u menmopearmn, 1976, B I,
c.22-31,

H.D,Kpexxep
mmm'fﬂﬂmg%ﬂm HAYEK

SHOHOMMY=CHAA 3PIEHTVBIOCTL
HOMBHHH POBAHHHX BOPO3AKOBO-MOEIEBAIBHEX [T0MMBOB

(opumenne addexTHBHOCTH OPONASMODNO 3ICMASACNMA CBA3AHO C OnN-
riusaipeRt scex daxropor muauum pacrexnfl no (Hasam pasmmrua). Max-
cumanbHan (NoTeHIManbHaa) YPORARHOCTE NOCTHPAETCA MDH ONMTHMATHMEX
asauenusx pcex paxropos (remna, ceera, maarw, nwrauus). Boapefcr-
BHe HA DAKTODH B PeANbHHX YCAOBHAX Or'DAHMUEHO, KAX NPaABWIO, H3Me-
HEHWEM BOOHOr'O M MWTATEAbLHOMO PEXHMA MMOUBH W B MeMbDeft CTeneHd -
CBA3AHO C WameHeHWes daxrTopoB, O0YCHOBAEHHEX NPHPOAHO-KAMKATHYEC-
KHMM YCAOBHAMM. OTO YKA3IMBAET HA 3ABHCMMOCTE MOTEHIMATLHOR ypoxah-

HOCTH OT KOHKPETHHX YCAOBMA BO3NENHBAHWA CENbLCROXO3ANCTBEHHOR KyAb-

TYpH.

CrpemneHue Kk nosyueHWo YPOXARHOCTH 0P CPOWEHMH CBA3AHO ¢
ofecnevennes HeoUXOMMMODIO BOAHOTO PEXMMA MOYBH MO MAyGHHE Hame-
HAOMErocA HA MPOTMAREHHH BereTalMM ed xopHeofMTaemMoro caos. Sjbex-
THEMOCTb OPOWEHMA BO3PACTAET C MOBHUSHHEM DABMOMEPHOCTH Y BIANHEHHA
no muomegd M Bo spemexk. UnHaxo nps 3TOM BO3PRCTANT M 3ATDATH HA
opowesie. [lepexon or npwuexenws goxgepanse mamvd Tuna JIH x
AOA-IO0M, ot nmocremmmx - k M "®perar”, a or Hux - x 30ME "KyGaup"
W B nepenexrupe - x emé Gosee copepmedHoR wamwHe Tuna "luxeap”
MOKA3WEAST TECHYD CEA3b MEXNY ArPOTEXHWUSCHKMMM M 9 KOHOMHUSCKHMM
noxazarTesaM# TexHuxn noaupa. (llosymenwe ypoeHs ofiecneueHwa arporTpe-
SOBAHKI TPUBOAMT X BOIPACTAHHM JATPAT HA TexHWky nanxea). Ha sro
¥2 YKASHBAET ONKT NpPUMEHeHHA IKCNeDHMEHTAILHOR M MEAKOCEpRHFHOR

9

pexXHHKH IR OCYMECTBNSHHA KANEABHOrD, BHYTDHNOUBEHHOrO, &3PO30Ab-
HOro, VMOYABCHOrO W KOMOMHMpOBaHMOrO cnocofOoR MOAWEA.
CosepmeHCTBOBAHKE NOAMBHOR TEXHMKM HANDABNEHO HA YAYJDEHHE

gnpepeseHHuEx PAXTOPOR MM3MM pACTEHWHA, Npexge BCErd, BIAXHOCTH
nousd W MPW3SMHOrO CA0OA Bo3Lyxa. OnHOBpeMEHHO NMDH BTOM HaMEHADTCR
W ApyTHEe PAKTOPH-KOMIEHTPAIMH MWTATEABHOrO PACTBOPA MOYBH, TeMIe—
parypa NouBd W Bo3fyxa M ap. Bawamue mawensomuxca pawxropos Ha
ypozait (¥) s ofmem Bume xapaxrepusyercs sapMcHMOCTBD:

H"I{lq -..In], EI}

rge A, .. Xa - AeflcTBMTENbHHE 3HAYEHMA DAKTOPOB XHIHKM PACTEHMN;
- - KOAHYecCTBOo $AKTOPOB.
Cornacho samody Mwruepmuxa /I/ npwpoct ypomas Ha emMHMy
WaMeHeHHa daxTopa nponopuMoHanes vepofopy jaxTopa N0 ONTHMANBHOR
arc SenWuYHHH, T.e.:

%‘E‘{ 2{1”“"’ 1,} [':1 & (2)
roe Xyonr= OOTHMANEHOE 3HAWeHWe darTopa ;

¢ = const - MOCTOAMHAR MR aToro dawtopa.
Pemenwe sToro ypasHeHus paet:

b
Y=C (X, ur X, - -JFI‘—] +C. (3)
roe C - NOCTOAHHAA HHTErPHDOBAHHA.
C yuerom HauaneHuX yCRoBHA:
pH Xy ™ Xy Y=,
oW Xy ™ Ky onr .'-'I"'h#.
rae . Xio - MMHMMANBHAA BeNWwMHA daxTopa X, , OIpAHHUABADEEro

mua.nanunnncn pacreHuft (1A BENAXHOCTM NOYBN-BIAKMOCTH sasaga~
HAA); A, - maxCMMANBHHE YDORAN NpH CYmMeCTBYDIMX IHAUEHMAX DaK-
Topor  K; ... X, H

A Xao (2 Xqonr = Xia)
{:-m T Iu]i

2 A
C = X !

e=-

jont = xlﬂ}t

Torpa nocne mpeoSpasoBaHWs Momywind:
y= A [1-(1- =L py (4)

tont Xio
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Mpurisan

X1~ X =
Aiopr— Ko 5‘ - S}

rae i, = orHocurensnan semwamna dawropa X, ,
AONYUHM 3APHCHMOCTL YPOXAA OT BO3NEACTBMA HA omMH daxrop:

y=pA[1-(1-4)%] (4)

fipn omrwvanshom smauenmn paxropa X, (f =f =1 ), uae-
Hewwn daxropa R, (f; = Var  u cymecrsyommx auaueunmc OCTaNbHMEX
parropos ( {; } =const ) amaworwwHo moyuwmM:

A= A [1-(1-§2)") (6)

rge A, - wakcimanshuft ypoxad mpu fi= f, = I u sewamenmux
JHAUEHHAX OCTANbHHX (AXTOPOR.

C yuerom aasmcimocreft (4 ) u (6) cease ypoxas or nsyx
nepeMeHHEx (axTopoR HMeeT BMI:

Y= A, [1-(1-£F111-(1= 501 (7

AvanoruuHo saBMcHMOCTB ypoxas oT "N " nepemenHux dbaxropor
DARHA :

y=AN{1-(1-£)] . (8)

roe A - MBXCHMANBHEA MOTEHIMATLHO BOMOMHNA YPORAR MpPH Of-
THMANbHOM ofecneweHwn scemu gaxropamm ( f, .. f,=1 ).
Nonyuexnan mopens OTOODAXAET OCHOBHME 3AKOHH IeMAENeNHA -
HE3AMEHHMOCTE (PAKTODOB, MMHMMYM, ONTHMYM H MAKCHMYM darTopos,
BIAHMONSHCTBME (PAKTODOE, MOTEHUMANLHHE BOSMORHOCTH PECTEMHA H He-
GraronpuATHHWE yCIOBMA BHemHeR cpens (noropa, mousa, arpodom). [lpu
HYNeBOM 3HAUEHMH JoGoro M3 GaxTOpPOR MOmeNb YPORAR B OTBEETE NAET
Hynb (aaxon HeaameHwMocTH daxropos). MummMym u marcwmmyw mooro us
faxTopoB ABMAETCA ONpelieANEMM B YPOXAS, TAK KAK XADAKTEDH3yDmHH
WX COMHOXHTENb NponsbepeHns B sapucwmocT# (8) mRenmerca MuHWManb-
HEM H3 BCEX OCTanbHHX coMmHoxuTenel (sawom mummywa). Maxcweanbuoe
IHAYEHHE COMHORHTENA NPOM3BENEHMA, XapaxTepuayomero molofl H3
paxropos, ofecneuusaerca npw onriyme ( f; = 1) daxropa (saxon on-
Tieyma) . [lpuGaska ypomas or eaamMomauamus asyx axropos (3axon
BIAMMOLEACTENA) B COOTBETCTEAK ¢ aasucumocThn (B) pasua:

BY =y 0F1 -8 f2(2-2f -8 §$,)(2-2f2 - b §2) 1 (9)
!1! -fz {E—.‘F,]{E ‘fz]
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rpe Af, w af, - coorpercreenno npuGaBxa paxTopos;

X, u X;; ¥ = ypoxaRl OpM OTHOCHTENLHOR BEIMUMHE BTHX

paxropon f, # f; .

llpn paamomeficTBMM Tpex M Gonee daxTopos NpubABRA ypomas
of WX BIAHMOBAMAHEA eme (ojse MOBMMASTCA.

[lpmmenAn saxoH ANINTHBHOCTH K BeXWuHHaM (QAKTODOB MpH HoWGH-
HHDOBAHMOM NOAWBE B CPABHEHMM C NOJMPAMM TOALKO ONHKM CROCOGOM,
ypoxaff npH KOMOHHHDOBAHHOM NOIMBE PaBeH:

y*= hLI":I‘h-H-i:}] =,&§4 fi-l-£L-0-£70), oy

rpe 5. fo, f. - oTHocwressmas peawwmma L -ro gaxropa mpw
HLORIEBAHNNN, GOPOBAKODOM M KOMONHNPOBAHHOM

NoAMBE ;
K = JOAR HOPMH NOMNSBAHMA OPH KOMOHHKPOBANHOM

nonmpe.

Ha swpamenma (I0) mo senwwmmam faxropos OpH powgenamss
noaKse No Gopos/aN HIBECTHHMH MEeTONAMM MOEMO HARTH ONTHMANbBHOS
snaverme "K", coorsercreynmes maxcwmansmony ypoxan Y™ . [lpw
0< K<1 nanfonee memecoofpaseH wxomSmMMpoBaHHWH OOAMB, OpPK
X< 0 - GoposuroBuft W mpw K> 1 - mommemamwe.

Tax xaxk Ha MPOTANEMMM BEreTADNN BeJNUNHH (GAKTODOB MpPH HOK-
JEBAHWM W NOAHBe 1Mo Oopoajam NepeMeHHH, TO W ONTHMMANbHOE 3JHAYE-
e "K" po ppema BereTAmMM TAXXe MAMEHASTCA. OTO YRASHBAST HA
HeolXOMMOCTD NPM COJEAHMH TEXHMWECKNX CPOACTE KOMOHHADOBEBHHOIO
NOAKBA TPeRYCMATDHBETE BOSMOMHOCTD H3MEHEMHA COOTHOWEHHMA MOAMB-
MUX HOPM, BHOCMMEYX XANILM COOCOGOM.

Marepuanu cpasMMTEABHMOr0 HIYWEMMA AOMNEBAMMA M MONHBA MO
Gopoajam NoxaswBapT, WTO M3 MHOXECTEA MEHADMMXCA B OPOLCCE Opo-
WeHHA NMpH cWeHe cnocola moawea PAKTOPOER HANGOAEE CYMECTBEHHHM
HIMEHEHWAM NOABEPraAETCA BAAXHOCTD MOYBH M NPH3EMHOr0 CHOA BO3-
Ayxa, kamiuft W3 KOTOPDHMX MNA OJMOr0 K3 cnocofoB MOAWBA SBIASTCH
MAKCHMANBHEM, & QAR APYroro - muMmMansHmv. JeficTese wx Ha pan
MPOTeKADEMX B PACTEHHM MPOUECCOR NPAMO MPOTHBOMONOKMO. B Mexmo-
JAHBHOM NepHofle BeNNYMHM 3THX (axTOPOB HAXOAATCA BO BIAHMOCBAIM,
3aBMcAmeft BO MMOIOM OT BHEWMWX YCHOBHA CDefiN M DA3BHMTHA pacre-
HRR. fanaace onpepensommned Npu BEGOPe ¥ MASHAUSHWH NpeANOYTHTENb-
HOT'o crnocofa moxwsa, ONN B TO Xe BpemMA ONDEJENADT W OPHEMIEMOCTD
KOMOMMK PO BAHMOTO MOAMBA.



o8
C yuerom senwumHm sTx daxropos supaxexue (I0) PABHO
Y = A0 °11-(1-42)°] . (II)
roe Y - YPORARHOCTE NDH ONMTHMARNBHOM OGecTeueHHH paxTopamu

fs wia(fs=1. §.=1) u neuamemmocrn ocransimx daxro- -

PoB,

K K
}, : f,L - PaxTopH BAAXHOCTM BO3NYXA ¥ MOYBH ODH KOMS MHH PO BAH -

fo=fotlfa=FKk; fufar(fo- 520K (129

2 B ¥ 5
roe ;h, f., :},., f..,- PAKTODH BIAKHOCTH PO3fYX2 H TIOUBH NPH MOX-
NeBEHHH W GOPO3AKOBOM MOXMBE.
Unrimansuan peawunda "K" npu xomGuMupoBamiom nomupe ompege-
aserca pemexuem ypaswenua Y75/ dK =0 (I weoSxommoe ycnosue
maxciogyma Y° )

2 {(1- 48 = S M- - £ (- £ K- £l =0, casy

OTKYA& BWOHO, YTO BeNMuMHE (AXTODPOB NPH KOMOMMMDOBAHHOM MOTMEE
OMPENENASTCA COOTHOWEHMEM PASHOCTER OJHOMMEHHHX (arTopom mMpW
AOXONEBAHWH ¥ MoaWee no Sopoapnam:

Al o T TS N o | -

ey i o e i

Henocpencreennoe onpepenenne "K" npoussommrca wa YDaBHEHHA

(43 = £ Mt=0-(45- SO -D-10- (52 #2061 = (42 42)
[~ fa-(fa - FOKM1-11-$5-(42- 15K} =0,

(13")

AHAJIMTHUECKOE M WHCIEHHO® DeWmeHMe MPHBENeHHOTO YPABHEHHA
BECBMA M'POMO3AKO M TDYJAOemKo. D cBA3M ¢ 3THM NpPeNBADUTENbLHO ye-
TAHABIHBAGTCA ofecrnevyeHHe MARCHMYMA YDOXAA NDH KOMOHHMDO BAHHOM
MONHBE W NWEL 3aTeM ONpPENeNAeTCHA ONTHMAILHOE COOTHOMEHHE HOpM
MONHBA NOXAEBAHHEM M Mo Sopoafam.

Iluxnm;u dymwipn (II) wmeer mecro npu coSmopeHuu HepapeH-
cTBa tf’:"/ dk® <0 (Il HeoSxomoe ycnomue maxcmyma Y* ), ofec-
neuwpaemoro npu "K", ypomnersopsomem sasucuMocty (I13"):

99

o = = {0 Sl (-1 ] =40 U~ FNe-10)
(- $2) e (- FE R [1- 155y} <0

] K &
r.e. NpH nrmmniﬁ?f:,j:‘}n,“"fﬁh 0<fa<t,
pepsapKcKMo oT pexmwMy "K", ofecneumsaerca maxcwgym Y .
JocraTowim yeoswem maxcrmyma Y° addextusHoCTH ROMOWHR PO~
BAHHOPO MONMBA B CPABHOHMM C TIONHBAMM OJDHIM cnocofoM, - ABAAETCH

cofmoieHue ana pemewns ypasmewns (I13") mepapemcrma 0<K<i,
Jdr0 yciaosWe ofecneudpasTcs NpH -

[ o
1= 15(-43) _ a4y A-Sw. 4-0-£2F (15
=48 A-(1-fEr = g ogE Sy=p *I*H-kaj'ﬁ} PEIPLY

R

(I4)

[Ipumenenve GOpo3AKOBOr0 MOXHBA MPEANOYTHTENLHMO NP

fo - §3 =42 as{i~1) (16
FLi el o e ¢ A

A NOXNEBAHMA - IpH

fo-4s o A-4p . 1-(-$)
PR TR TRu-feR 3

B npmpa.r:unxw K COPO3[ANOBUM MONKBAM YCAOBMAX Dra
Hasaxcrana §, > §3 . §.- }f‘? f?l— $s onrmuassuas moxs mompue-

BAHWA NMpPH KOMOMHMPO BaHMHOM Noaxee coctamnmer oxozo 20% (K= 0,2),
4To coorpercreyer npumepso I10f-noft pacuerwoR mpwGamke ypomas.
JIKCNePDHMOHT ANLHEMH WCCJAOOBAHMAMK YCTAHOBNEHO, WTO NpHias-
xa ypoxas (omurH NpoBOfMAMCH HA CaxapHofl cpexne) swme pacuerTHoR.
9TO CBA3AHO C TEM, YTO ¥ MeKOTOPX (AKTODOP ANNATHBHAA CBASL C
HOPMOM MOAWBA WMEET MECTO B TeueHHe OlDaHWueHHMOro bpemens (mo-
BUTeHHe BIAXHOCTH OPH NOXAEBAHMM MalmojaeTcs MPeMMYWECTBEHHO B
HAYANBLHER ero MEepHOL W NDH MPeBLESHWH HeROTOPOM HOPMH HaMeHAeT-
CA B wAROf cTeneHk), HASIOMASTCA BIAMMHOS BEMAHME GAKTOPOS ADPMT
Ha apyra (nyumee ysnaxmenwe MOusH NpH KOMOHHMDOBAHHOM NOXKBE B
CPaBHEHHM C fOXLeBAMMEM MOBHEAET BIANHOCTH BOSMYXA, YTO YMEHb-
WaeT TpaHCOMpAIMm NHCTHEB DACTEMMA W MCOApeHHe BAAI'M C TIOBepX-
HOCTH nousw) W, XpoMe TOrO, NpPH KOMOWHMNDOBAHHOM MOXMBE WACTHWMO

Yayumeprca M ppyrue faxropw xmamM pacremuf (remneparypuuft pemms,
JCHOBKMA nwrausa), DarTHyecxas NPHOABKA YPOXAR NPAKTHWUSCKH COOT-
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BeTcTEyeT pacwerHofl mo sasmckMocTH (II) np srcnepuMeHTanbHEX
IHAYEHMAX (paxTopos.

Peayabrary BHeNDEHHA KOMGMHMPOB&HHMX NONMBOB CAXADHOR CBeX-
A4 ¢ nosomem nepecfopymoBaHMux arperaros thna JUA-IOOM noxasamm,
4T0 3fPerTMBHOCTD KOMOMHMHDOBAHHEX NOJAMBOE NOABEPEEHA 3HAUNTEIb-
HiM KOXECAMHAM, H B OTASKbHMX CHVYAAX He OfecHeuMBAXOCH Laxe
nolydeHne MIaHOBOR YPOXARHOCTH, XOTA YDOXARHOCTL OMua W Bume,
UéM NpH NOMMBAX TOIALKO OfHMM crnocofSom. TaxkWe ARNEHHA MMeEnT MECTO
H OPH BHeIDEMHM HEXOTODMX NPYTHX BHIOE NONHBHOR TeXHMEW, uTO,
YUHTHBAA TEHASHOWH DOCTA CTOMMOCTH MEXAHMIAIMK ODOMeHWA 0P ee
COBOPUEHCTBOBAHWK, Tpelyer ocoforo BHACHEHWA NDMBOLAMMX K 3TOMY
ITPHYHH . '

OfbexTHBHOCTD ODONEHHA ONPERSNRELTCA KONHUECTBEHHNM YIIydWe-
HHEM OTASNbHHX (QARTODOB WHSHH DACTEHHR, uTO HENOCDeACTBEeHHO BHI-
HO HAK W3 NpencTapieHHORf Bume cxemaTHueckofl MOLEaM Ypomas, TaK
W N0 NpyTHM H3BeCTHHM MONENAM, CBASHBAIMM NPONYKTHBHOCTb pacTe-
HHRt ¢ BHeunmMH daxTopamu cpenw /2,3,4/. HamSonee sfpexrusHo mama-
~ HHe OpOWeHMA MM yNyumeHWH Q&NTODOB, HAXOLAMMXCA B MMMuMywme. [le-
PeXofl k Gonee COBEpWEMHON TeXHMKe MONWB&, KAK NPABKIO, CBASAH C
yayqmeHWes He aTHX (GaxTopos, & MMEREMX Go/Nee BHCOKYD OTHOCHTENb-
HyD BexwumMy. BeremieTede 3TOro COBEPWEHCTBOBAHME TEXMHKH MONHBA
HANDABAGHO B OCHOBHOM HA DENEHME TEXHHKO-3KCILIYATALMOHHHX 3a1ay,
CBAJAHHEX C MOBLAIGHWEM NPOH3BOAMTENBHOCTH TPYNA HA NoAKBe W 3d-
POKTHBHOCTH KCNONb30BAHMA OPOCHTENbHON BOMM, T.e. NMKBMIAMef
RepHIMTOR TEYAOBMX ¥ BOJHHX PECYPCOB B ODOWAGMOM 3EMIENEeNHH, AB-
AAOWHXCA TOPOMO3OM NOBWWNEHHA ero MPONYKTHBHOCTH. B MeHbmef cre-
[eHH COBeDWEHCTROBAHME MOAMBHOR TEXHHNM, OcO0eHHO MAA NMOBEpPXHOCT-
HOr'O MONKBA, MPecGIANADNETO B 30HE OpOWEHHA, CBA3AHO ¢ ofecleve-
HHEM ONTHMANDHEX BOAMUWH 3JNEMEHTOE TEXHWKW MOJMBA M YBAIKH MX
C ONTHMANLHLM DEXWMOM ODOWEHMA, MPH KOTOPOM MOCTHIADTCA GAM3IKHE
K ONTHMYMY BelWuMHH DANTODOB, CBAZEHHMHX ¢ opoweHMes. [lo cymecr-
BY, COB@DWEHCTBOBAHHE MONMBHOM TEXHHKM B OCHOBHOM NMPOH3BOAMTCH
ANA YCHOBMM OTCYTCTBHA AedMUMTA ‘BemenbHuX pecypcos /5/.

B npaxruxe opomaeMoro semnefenns B HauGonbmesm nepwmre
00HuMO HAXONATCA 3EMEJbHHE pecYpCH, HAIMUHe KOTOPHX MO MPHHATHM
cxeMaM cepoofOpOTOB HE COOTEBETCTEYeT MOTPeCHOCTH paSMellsHHA Mia-
HEDYeMuX [uromaneRl BOAYNMX KyAbTYD NpPH MiaHMpyesoM ofmeme MX npo-
Hasopcrsa /6/. Beon mraHupyesx mromapgefl oTOeNbHMX KYIBTYD, npe-
BHUADIHX BO3AMOXHOCTH MPAKTHYGCHH OpOmAEMHX TUIomame#t Mpu cobimae-
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uWH HAYUHO O0OCHOBASHHNX cepoo0OpOTOE, MDHBOAMT K HAPYWEHWD NOC-
JeHWX. OTO ABASETCA OCHOBHOR NDHUMHOR HHMSKOM NPONYKTHBHOCTH CeXb-
cxOXOSARCTBEHHMX XYILTYP M X Bucoxol ceSecrowmsocts /7/. Orcyr-
cTBKE WIK HecofInjeHWe, WTO B OPHHIMNE OAHO K TO Xe, CeBOOSOPOTOB
QpMBOJNT K PANY HErATHBHEX ABIEHW)! B OPOWASMOM 3eMNENEeNWM, Npeo-
poneHKe MOCASACTEHA KOTODHX HeH3IOEexHO CBABAHO CO IHAUMTENbHLM Ma-
repHasbHEM (¥ MOpasbHiM) yweplow, NMpeEHTADEMM KDATKOBDEMEHHMR
"sgpert”, NOMyWeHHHR P HAGANDHWA NEPHON HApPYWeHHR ceBooSopoToR
§ pesyibTare CKaukooSpasHOro pocTa BATOBONO cOOPA OTAENbHX
("pemymind) xymbTYD.

[lnaHMpoBaHKe 3aBHWEHHOT'O BANOBOrO clopa (Bmex) wacTw cems-
cKOXOSAACTPOHHEX KyALTYP P NEDBHe I'OOH HAPYWEeHHA ceBoolOpoOTOB
WIM HA BHOBb OCBAMBASMHX JIEMIAX NPHBOAMT ¥ NOBNUEHWD YAEAbHOIO
peca 5THX KYAILTYD B cpaBHeHWM ¢ TpefosaMumuu cepoofopora. Ha
mpoTAxeHuH HexoToporo nepuopa ( Txp.t ), mpopomxureasHocTsD MOpAR-
ka 3 neT, ypoxafimocrs (Y ) nommepxMBasTCA HA ONTHMANLHOM YPOBHE
( Yopt ) ® mmopoposme mousw (fna ) Taxme cymecrsemHo Me aMeHmeTCA.
3ro ofecneuwpaer mopumeHHER noxof xoamfMerea (Pma: ), Tak xax ce-
fecTOMMOCTE MPOAYKIMM B TEUEHWEe 3TOr0 NMEpHONA OCTaeTCH CTafHib-
Ho (lopt ), cO BCEMM BHTORADWMMM OTCDAA MATEDMANBHEMH M MODENb-
HEMW GJArsMW XOSAHCTBEHHKKOB, UTO KOMIISHCMDYeT B onpefeneHHof
Mepe Hemofop "BTOpOCTeNeHMMMX", YMeMAeHHEX Mo muomamnM (xax npaBu-
10, KODMOBHX) KyATYp. UmHako nocle HECTYTLNEHMA HEeKOTODOro KpH-
ruveckoro nepuona ( Txps= Tysyopt ) ypomaftwocTs Haummaer namars
BCASACTEME HecoOmOmeHHA ceroofOpOTA H CHHXADMArOCH M3-3& 3TOI0
MIOROPOAMA NousH, yMewsmas u sazosoft cfop ( Bep ) mxamwpyemon
xymrypa (puc.I), xora He nporsmenwn wexoroporo mepwoma (1 <Txpd)
OH W Bume, wew MpH colmoaeHms cesooloporos, He pexwwuHy Bep — Bogt .
Opw L= Tep2 manomult cOop mpu oSewx cxewax swpasswsaeTCA
( Bep=Bogt), uro smnmercs xpurepuenm sroro xpwewweckoro mepwops
( Txpa = Thrn-,lqt] . llopnep=anue paxoporo cfopa He MpexHeM YpOBHE
H COOTBETCTBOHMO YPOXARMOCTM "BefymMx" KyILTYD OpPH COXDAMENHM WX
YReXLHOro PecA CBASAHO CO BCE BO3DACTADMMMH H3JEDKKAMM W3-3& MO-
BHESHHEX TPYAO-, MATODHANO- W SHEDro3aTparT, OPHBOAANMX X NOBumE-
HHD cefecToMMOCTH BOSAEANBAGMOfl KYABTYPH M CHUXEHMD MOXOmN&E oT ed
peanusamyu. [lockonbry pecypcs Xo3aflcTBa OrpaHMuYeHH, TO eme B
Goxbmeft crenems ymemnmorca "STOpOCTeneMHHe" KyILTYDH, UTO eme
Goxbme ycyryGaser mpomecc cHumeHMR Mmomopomsa moumw (pwe.2),
fopnepxaHue xoToporo Ha CTASWILHOM YPOBHE BOSMOXMO TOABKO NpH
CofiopeHnu cepoofopoToB, KOTOPHE OGECHEUMBADT HE TONBKO CTAGHIM-
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B Buox a0, HO H NMOCTOAHHO® YIYUUleHHe MMOLOPOAMA MOUBH ¥ MNOBHUEHMe
3 : @ ypOXAfHOCTH BCEX KYALTYP cesoofopoTa OT OJHOR poTamMM K Apyro#
/8,9/.

3aTpymHesds no ofecreueHMn MoxasarTeneft Mo BanosoMy cGopy
"pemymMx” KYABTYP S8YaCTYD NpDHBONAT KO BCE BO3PACTADUMM YASHbHO-
wy Becy # miomamk ( S ) oTvx KyEsTYP B 20He HApYNEHHOR CHCTEMH
0eB00GOPOTR. S8 CYET ITOrO MpH $= 3 (Bmax=tonsl) ¥ cHUXEHMM MX OG-
mefl YPOXAJHOCTH MOXHO B TEUSHME HEKOTOPOTO IEepHOma ( Tep.3 ) era-
GurnswpoBars ux sanosuit c6op (puc.3), Bce Goxee ymemrss "Bropoc-
peneHHe" xynabrype. ONHaKO Mpy NPeBHMEHHMM KPMTHUBCKOr'o MNepHOmlAa
( Twps= Tsmax ), morpa mce momycTimume "pesepeu” miomams uc-
gepnann ( 5= Smax ), HeusGemHo ofmee cHUESHNWE BAIOBOrO cOopa
we Tonsko "BropocTemesHEx", Ho ¥ "pemymux" xymbTyp. U, HaroHen,
sacTynaer xpurduecxuit mepwon ( TKp# ), sa ofmee BpeMA KOTODOro
( Twpos =E%Ft£ B ‘(£)dt ) cymapuuit samosoit cGop "sepymen” KYIbTY-
pd paseH pamoBomy ee cOopy 32 8TOT X CPOK OpH BHpANMBAHWH ‘€€ Ha
weHbIEH MIomanM ¥ colmomeHWH ceBoofopoTa, HO 0e3 ymesmreHWA 0C-
PANBHEX KYABTYD CEB0OGOPOTS W MpM MeHPWMX Wajiepsxax. B pambrek-
mem (mpw £ > typu ) cpemmeropmomo#t mazosolt cGop "sepymeR” Kymb-
TYPH ¢ EIHHHON MIOmaaM cepoofOopOTHOr'0 MBCCHBA OpPH IABHEEHHOM ©8
ylenbHoM Bece B ofmelt miomanW Hwxe, YeM MpH ONTHMATBHOM 2 BECe.
370 yKasHBeeT Ha HeoOGXOAMMOCTH BO3BPAIIGHUA K ONTHMANbHOH CTDYK-
TYpe NOCEBOB, COOTBETCTEYDmE# TPefOBAHUAM DAIMOHANLHOT'O cepoobo-
pora. OgHako mepexof k Helt CBA3AH C yMeHbilEHWEM YIeJbHOr0 BECa
nnomand "pemymeft” KyABTYPH ¢ O MA. O Jgpt U CHIEEHHEM BAJOBO-
ro ee cGopa (puc.4). Banoso#t c6op ( Be ) c epmnwip muomems ce-
50060POTHOrO MACCHBA TNpW yBeMWueHus ontwMaibHoft mromams ( Sept )
"senyme#t” KyAbTYpH mo mnadosoft ( Sna ), pernameHTHpyemoli rocysap-
cTBeHHMM MuaHoM-3akasom /10/ wiM yresaHMAMH BHUECTOANMX OPraHH-
samup /I11/, ysenwumpaercs ¢ Dopt 1o Bmax B HauanbHuit mepuom, HO
B MOCHENyDNEM Da3HWLA MERNy HUMK, KAK ¥ a6CONDTHAA BeIWUMHA B ,
NOCTENeHHo yMeHpmaeTcA. llpu ofpaTHoM nepexofie HA ONTMMANBHYD
nnomams  Sppt ) Bamoso#t cSop ( EE,,t ) B TeueHWE HEROTOPOro fe-
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] [‘r s
E " C — ]~ pHopa HMme, uem npd ruaHopoft mromams ( Sri ), Ho mocTeneHHo yee-
T 3'_“,:,:---—"""' - bt =~
T Copt A = THUMBESTCH, NMpUOIMEaACh K E,pt . [lapajoxe saxmuaercd B TOM,
E YTo yeM paHb@le GyOeT OCymecTB/IeH Nepexol K onTHMalbHOR CTDYHTY-
- 2 pe mocesoB, TeM Goabime "morepu” eanoporc ctopa "pepyueRt” Kynb-
L T £ 7.3 Tap.3 Tip.4 T Be., — B,

- Ypu ¢ enuHums onomem ( Dgng — Dgopt ), C yeM He MoxeT corja-

17 podeswymersioons bosdoasbanie 8o dpeser
Puc. I. Cxema mamsHma cTPyXTYpH NOCEBOB HA 3PPEXTHBHOCTD
OPOWASHOT0 3EMIE/IeTHA

CUTbCA Xoaaherso. To, WTO MpH 3TOM NOJYueHWe MNpeAlECTEYONEro Ba-
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nosoro ctopa Bsne obecoewmres nums yepes HecKOJbKO JNEeT, XOTA
OHO ECEr0 JWNEL CI8NCTBME WICHOPMDOBAHHA NpH NIAHWPOBAHMHM OCHOEBHO-

I'0 38aKOHA 3eMIelesHA, - NepeONpHYHHA TOr0, YTC MpONecC NOBCEMECT=

HOT'O Nepexola K PANMHOHANLHOR CHCTeME CeBoofOpOTOB 3ATATHBASTCH
H& HeoNpemeXeHHHR CPOK. Tax, HANDMMED, OCBOGHWE CBeRIOBHWHHX Ce-
BooGoporos B Hasaxcrawe sa I1974...1983 pr. nosmcwiocs Bcero a
2%, cocrapus B 1983 rogy 28% /I2/. [lam mommoro ux ocBOEHMS npi
Targux Teunax norpefyerca Gomee 300 pes,

lpu npumeHeHHK CTDYXTYDH NMOCEBOB C 3ABMEEHHLM YIenbH pe-
COM OTAERBHHX KYALTYP Aoxon oT ux peanwsammy ( D ) moerenenwo
napaer o spemens (puc.D). BoceramoeneHwe WIM Nepexol K HAYWHO
ofocHOBAHHOH CTDYRTYDE NOCEBOB HNDHBOMMT K NOCTENEeHHOMY pOCTy Jlo-
xopoe ( 4 ) or peanwoamm smix KYABTYP JIO OMFHMATBHON BEORWUMHE
( Dgpt ), Ho B nepexommut MEPHON, KOTOpPEN Ted MpOLOIRNTENbHEE,
ueM NOJBLUWE NMPOJONRHTENBHOCTH WCHONbIOBAHWA CTPYXTYDH MOCEEOB C
HAPYWeHHE COOTHOWEHHEM YIeNbHHEX BECOB cepoofopoTHMX KYABTYD,
AOXOJ OT. pealussmyi "pefyuux” KyIBTYD B TEuSHHE ONpefieNeHHOro
BpeMeHu Huxe, uew B npeamecteyomi#l nepuon ( Do~ ;ﬂPf- ), uro
ABNABTCA CHEJCTBHEM HADYWEeHHA pampy “anrbHOR CTPYKTYPH NOCEROB B
UENAX MOXYUSHHA KPATKOBDEMEHHOrO nesmeHHoro moxoma ( Dmax ).

CeSgcromeocts "pemymefi” wynvmypu (C ) npu ee nosumersion
YUeXbHOM BECce H3 I'OJA B POA HempepweHo Boapacrae? (puc.®), moxo-
1A nocreneHHo no BemwumHw saxymouxoR uesw ( Cy) u mazee mpesoc-
XOAA ©€, Uro ABIAETCA CHENCTEWeM cHumenus ypoxas (Y ) u nosume-
HRA W3nepkex Ha ero ewpamupaxie. [lepexoss x pampoHanbhofl cTpyx-
"¥pe, ceﬁecrumn{:ﬁ? "pemyueft” KYZRTYDH NOCTOAKHO CHMESETCH, CHM-
xenue ee (Cq Cspe } M2 ropia B ren ypeauuwsaercs, NpUGIMRAACH
X omriaansiof pemuuiie ( Sopt ), npu arom nepexomuuit nponece
TeM ODPOROAXMTENbHEE, YEM [OXbMe BO3JENHBANACh KYJALTYDA ¢ [OBH-
WEHHEM €€ YHNeNbHLM BECOM.

[ipesankpyoman poab ceBoofOpoTOE B MONHATHK YPOXARHOCTH BCEX
KYALTYP H, B KOHGUHOM MTODe, MX BANOBOIO clopa ofSmeussecTHa. On-
HAEQ BO3MORHOCTEL poCTa BANOBOIC cOOpA OTAGNLHHX KYELTYD HA®E MpH
ODaneHMH MX ypomafHoCTH 38 CUST HapymeHHA CTPYXTYPH NOCEBOB B Te-
YeHHe HeKOTODPOre, A0 KPHTHUECKOTO NEpHOJA, BpPEMEeHN MO3BONAET CO3.-
AaTh BHAMMOCTH GaaronosyuHoro semeHus xosafierea. Tax, xanpmsep,

OpH CpefHerofoBoM pocre Bamosux clopos sepua B YwuxenTckoff ofaac-.

™M YpoxafiHOCTb 3epHOBHX Konocosux (Ges puca M xyxypysw) B 1979
romy 0O CPaEHEHMD C MPEAWIYWHM rofioM cHusWiack Ha 2,4 w/ra, =
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1980 ropy eme ®ae 2,7 m/ra, a B cpepnen 3a I961...1983 rr. eme
pa 1,7 o/ra /13/. OpHoxpuwrepuansHu# nogxon, peaamsupyomult Gopy-
AMpOBKY "HOCTHIHYTH MaKCHMMARLHOrO SfperTa NpH MEHMMANLHEX 34Tpa-
rax", omSowHuR B cBoell OCHOBE,KAK H MCMOAB3yeMan QOPMYNHPOBKA,
npHBOLAmME K "MMEM" TONORHTENbHEM DE3YNLTATEM B TeUyEHHE Hempo-
NOMENTENbHOrO BpEMeHd, HexalemHo CO3MAET KPHTHUSCKHE CHTYAINMM,
FHXOM W3 KOoTopHX TpelyeT OGoNbmMX 2&TpaT, uUeM paHee nomyueHH:d
afperr. "Cucressmit momxon" /I14/, yuwrusanummit Toabko adexTusHue
("naperosckue”) BO BpeMeHH pPeWmEHHA, OCOUEHHO HYXEH TPH aHATH3E
NpHHHMASMEY CTDYKTYP NocepoB, uGo "wiurge, OHTh MOKET, HM B Ka-
woft Apyroft NeATeNbHOCTK He TpeSyeTcA B3BeNMBATL CTONBKO pasHool-
pasHEX YCIOBWR ycmexa, HHT'e He TpeOyeTced TAKMX MHOI'OCTOPOHHHX
cseleHUR, HEDOS YyBASUSHHEe ONHOCTOpOHHEf TOukof SpPeHMA He MOmeT
MpUBECTH K TakoR KpymHOM Heypave, Kak B aesepemni” /I9/. Ecnu
V& MPKHHMATDH OJHOKPWTEDHANbHHR NOKXOA NpPH OUEHKEe BHOMpasMoro pe-
MEHHA B 3eMASNEnuM, TO MM MOMeT OHTh TONBKO MAOROPOREME MOYBH, WTO
ofecneunT peanxaammo coserop H.Mapwca, woTopuft mucan, uro sce
ofmecTea, NMoAbaywiMecd semnelt, wax gofpme oTiM cemefers, "AONRHH
OCTABMTE ee ymyumeHHoft Mocrepyomm Hoxoxewums” /16,c.337/,
Hrxopiposakue CHCTEMH SewiefieNdA, OCHOBAHHON Ha HENpepHBHOM
MOBHESHMM MACKOPONMA MOYEH, NMPMBOINT K HepeHTaleabHOCTH xoaafcTs,
nochnepyomee nonyueHWe npriwaW ropasno TpyaHee, ues Toll me ponon-
HUTensHORt mpuOmaR pewTalenbiiss xoagficream. Hapywewwe smHorwmu xo-
3AHCTREMH EIpOTEXHHKM, He OCBEOEHHe 3HAUWTENbHOR X UBCTLD CEBO-
ofopoTos, ez uyero He Moxe? OHTh W DEUM O HAYUHOM CHMCTEMe 3eM-
nepeawg /I17/, - OCHOBHAS MPWUMHA TOI'0, YTO BCE BOIPACTANWME Ka-
NHTANOBNOMEHHA B CENbCHOS XOIANCTRO HE NADT MUAHUPYEMOR OTAvHM.
lipupenennwe coofpemeHUs MORA3HBADT, WTO WCXOJHOE COCTOAHME
YPOBHA 3cMASNENMA U COOTRETCTRYDEMH emy yposeds DaxTOpDOB, He Ha-
MEHSOWMECA TOJA AeRCTBYEM OpPOWmeHWA, OKASHBENT CYWECTBEHHYD PoJb
Ha addexTHBHOCTE OpOWEHHA. 4eM CHOZHES BBOAMMAA COBEpEEHMAR TeX-
HUKE ODOMEHWS W UEM BEUE CBASAHHNE C €8 BHeNDSHWEeM 3aTpaTH, TeM
BNEE foamed Gurh KEXOMMWH YPOBeHB 3eMNeNenud aus ofecneueHus ee
OKynaemocTi. YCROBMEM OKYNSEMOCTH 3aTpDAT HA COBEpPUSHCTBOBAHNE |
NOAKEHON TeXHWKM NpH €8 BAMAHKM HA ypomall ApnAeTcH ofecneueHue
HepaBeHCTBa:

A Yy a[h'ﬂ_, (I8)
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Pme 3 Yp u[aY¥] - COOTBETCTBEHHO DaxTMueckam NpenensHo
Heo6xoanMan (no HumHe# rpaHuue) mpuSaska
YPOXR&A KYALTYPH B peaylbTATE NpHMEHEHWA
Gonee COBEPNEHHON TEXHWKM MoaMBa.

B ofimem cayuae nmpuSaBka YPOXAR B COOTBETCTBMK C 38BHCH-
mocren (8) ompepenseTcA BenWuMHaMu Bcex BAKTOPOB, BAMADIKX Ha
ypo®alt @0 W nocne BHENPEHWA HOBOM TEXHKKH opomeHua. B nemom
MHOEECTBO (PAKTOPOB, ONpeNelAnUMX KOHEuHHR ypoxai, nofpaspenser-
CA Ha TpW rpynnu: f, ... {n., - H3MeHAomMecA Nou ReHCTBHEM OpPO-
MEHUA; fn,es ... fn2 - HSMeHAWEMECA nOA MeHCTBMEM NpiMeHseMod
CTOYKTYDH NocepoB (cHMCTeMH ceBoofopoToB); fn;*i... fn - He uame-
HAoOHecA NoA AeficTBHeM OPONEHHWA M OpMMeHAMOW CTDYKTYDH MOCEeBoB.
C yuetowm npuseferHoro pwpamexue (8) npwser sup: '

9= AT UG- SIHE, A L) = @

'4_1-.:1-1

= ANy fly
roe [,,0N,,MNg - cooTBETCTBEHHO NPOM3IBENEHXA COMHORMTENEH, YuM-
THBADMAX B MONEAM YpOXaa BIMAHHe QaxkTopoB, W3-
MEHAOMMXCA NPH OPONEHUM, 3ABHCALMY OT CHCTEMH
ceBo060DOTOE M HEeMIMEeHACMEX .
[pouasenenun M, N [ npepcrasnsmor coSo#t kommrexkcHwe dak-
TOPH YyueTa OpOWEHHA, CHCTEMH CEBOOUODOTOB M HE3ZBMCHMHX OT Arpo-
TEXHUKH BHemHux yenoeui. [lpunumas vexopwwe penuuMHN 5THX (BaKTOpOB
pasHeMi [lyg (no Beepenwn cosepwennodt Texuuxu ncausa), My (no
BEENEHHA palMoHanbHoft cHeTemy semnenenua) ¥ Ny, (MexomHoe coctog-
HHE HEHIMEHAEMMX BHENHMX YCNOBMA), & JOCTHIHYTHE B pesyiAbTare
NpUMEHEHHUA HOBoOM TexHurW opomenMa - Iy , ocsoeHus panMoHanbHOMN
cucTeMu cesoofoporos - 1, , momywm, uTo oTHocHTenbHas Mpubasxa
Ypoxas OT NpHMEHEeHWA HOBOW TEXHWKM OpoWeHMA paBHa:

5 el (19)
XapaxrepHo, uTO OTHOCHTENbHAA NMPUOABKA YPOXAA OT ODPOWEHUSA
HE 3aBUCHT OT HCXOJIHOTO YPoBHA koMmaewcHoro dakropa [y w ommna-
®OB& Npd moboft cTpykType nocesos. AfcomoTHas MpuGaBka ypomaA oT
OPOWMEHMA 3aBMCMT OT BCex (GaxTopoB, MpH COOMONEHWH DAIMOHANBHO
CTPYKTYDH TIOCEBOB OHA DABHA:

8Y' = A(N,=N,)05 M, , (20)

o7
a NpH HAPYUEHHOR CTRYKTYPE NOCEROB!:

g Y= A(n,-Ng) Ny Ny, (21)

W supamenuft (20) u (2I) eupHo, uro aScomoTHas NpuGaBkKa
ypo®as DACTET ¢ MOBHEEHWEM BEMMUMH BCEX KOMILISKCHHX daxTopos, H
mp# PalMOHaNbHOW cHcTeMe cepoofopoTos lopu N, > MN,,) npuGaska
ypo®As BuWe, ueM TpH KX OTCYTCTBHH:

av'=uuu*nL:d. (22)

Iiig ofecneusHuA OKYMAEMOCTH HOBOW TEeXHWKH OPONEHWA BENHUA-
He KOMINEKCHOro jaxropa, 3aBMCANEro OT YPOBHA peanusauxu cesoolo-
poToS, JONKHA OTBEUATH HEPABEHCTEY:

> [aNY .
i h(“:"nqn]nm

310 HEPABEHCTBO JONKHO O0ECrneydBaTbCA HE NPOTAXEHMM BCEro
cpoKa CIYRGH HOBOM TexHuxk opomedus. Ms pupaxenus (23) pumo,
uTo IHCKOPOAME MOYBH, XApaKTepuayemoe KoMmmexcHuw daxropom [z u
ofycraBnWpacMoe yPoBHeM COCANAEHWA HAYUHO OGOCHOBAHHED cepoobo-
poros (mokasarenem ero msaserca ycmosue Myy < Mo (t+t) , moms-
HO OuTh TeM pume, ueM Oonbme Tpefyemas pnn ofecneueHua afdex-
THBHOCTH HOBO# TEeXHKKH NMONWBA OTHOCKTEABHAA MPACABKA YpPOWAA
(AY) /A u ueHbme BenMwHE HeusMEHHOTO koMIIekcHoro daxropa M1y u
npubaBka 3ABUCAMEro OF TEXHAKM ODOEEHMs xoMmaercHoro gaxropa My,
T.e. ycnopvesm shperTHEHOCTH NpUMEHEHUA HOBOR TexXHMKd MoXMBa, B

(23)

. TOM uMcie K xoMOWHWpoBaHHoW, aABAAeTcA ofecneucHHe CclAenyouero

HEPABEHCTBA:

fn a
?ﬁ? ﬁ,"mﬂﬂn“}Eﬁgl “—‘.’E—_ {E"i]

1 i

HecoSmopeHue aTOM0 YCHOBMS, T.e. NpUMEHeHWEe coOBepleHHOH
TEXHHKH HE DOHE HMaKoro ofmero MMOAOPOAMA MOUBH, He ofecnmeun-
BAGT NOCTUREHHR MaHupyemoro sdpexra. HAxaue rosopda, nepexop
Gonee copepueHHOM TexHWKe MOausa TpelyeT He TOAbKD OJHOBpPEMEH-
HOT'O, HO W ofepexapliero Nepexofd kK COBEpUSHHOR CTPYKTYPS 3emne-
NeNug, - MONHOT'O OCBOEHHA CEBOOGOPOTHOMN CHCTEMH M MOCTHREHHA
IIaHADYeMOro YPOBHA YpoxaRHOCTH, PABHOrO:

N f

Yo 2 Afyg Ny Mg E‘J[bylnui_nm : (25)
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Onepexentiee BHeNpeHMEe COBEDUEHHOH TEXHWKM TONHBE HA pone
MPEANECT BYDIET 0 « CHUNMADMEr0CH YPOBHA YPoMaRHooTH NPHBOOKT K YBe-
AUUEHHD CefecTOMMOCTH BO3JIeNHBAGMHX KYABTYD. (locTeneHHoe cHume-
HHE € NPH BHENDEHMH HOBOR TEXHMEH MOAMBA MOXET OHTH AOCTHUIHYTO
38 CUET ONHOBDEMEHHOT'O Mepexofia ¥ HOBOM CTDYETYDE MOCEBOB, GTO
ROAKHO OHTh YUTEHO NpH SHROHOMHYECKOM O5OCHOBAHMM nenecoofpas-
HOCTW BHENDEeHHA HOBOR MONMBHOR TeXxHWEKM.
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A fl.Patunosuy
HAHOHIAT TeXHHUECKMX HayK

C.A,llapomos
cTapmii ( ay S:UTI}}F,EHHH

TEXHIYECKAR CPEACTEA OBECTEYEMWS GYHKLMOHMPOBAMVA
MHOPOBOHNADX CHCTEM CHI ¥ OCOBEHHOCTY X BKCILIYATALVM

llponece noaupa Ha cHCTeMAX CHHXPOHHOT'O MMMYABCHOPO NOXAERE-
Hua (CHl) cocronT M3 MOBTOPAVTMXCA UMKIOB HAKOIVIGHWA BOON B [MI-
POMHEEMOBKKYMY TATOPAX MMIYAbCHEX NOXOeBaTeNefl 00 HeolXonvMoro
(I0...I5 1) ofpema swmmecxa npu pacuersom masnenuu (0,7...0,8 Mila)
¥ Bulpoca €& B BMle NOMIA NOJ AefCTBMEM CRATON'O BOZAYXA HA npK-
Aexanyn teppuropwo. llpw mMKNe HAKOMIEHMA MONOCTH 3ANOPHHX OPraHoB
AcwnesaTenelf NoJxHE COOOMATLCA B TEUEHWE ONPeneleHHODD BPEMEHH
C HANOpOOGpasynlMM Y3NnoM, & Npi BWILIECKE - ¢ aTMocdepofl.

fna ofecneuenua QYHHUMOHMPOBAHMA WMMYJILCHHX OORIeBaTedell B
JanaHHOM pemMMe NOBTOPAMEMXCH UMKIOB "HaxolleHHe-puTUieck” B
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HasHWMBX paspaforasn MogynibHuR W KOMEBHIHEA TEHEpPATOPH HMMYJAbCOB

napnenna (MCHO # KTWI), =xoHcTpyxTHBHEE OCOOEHMOCTH KOTODHX JaijH-
meHH ABTOPCKAMM CEMJeTenbcTBaMd (M 355390, 704543 w I036305).

HeenmemopaHKAMK TEXHOAOTMM OOJNWBA, BO3AGNHBEHWA, YOODHH CANOE
W OacTOHTHO-CEHOKOCHMX YIOAMAl Np¥ MMOY/NBCHOM HOXMEBEHMM HA SKCOE-
pUMMeHTanbHEX yuacTrax ¢ yrroHamn 0,05...0,3 B yenoewsax npepropuft
pra Kasaxcrana ycrTaHosaeHo PRI ocofeHHocTef, ROTOpHE HEOOXOIMMO
yuuTHpaTh npu coamanmd MM w HTMI.

I. Bee cenbcroxoasmicTeeHHEe pafoTH, B TOM uMCHe ¥ MOMMB,
NONAHH BEHITONHMATHCA 00CCOGNEHHO B Mpefenax OTAENbHEX 30H (Momy-
neft) , HANpMMEp, KAPTH B CAflaX, 38rOHH Ha macrowmax. JyHKITHOHMpO-
BAHHE MMIYABCHHX OomacpaTenefl B JANAHHOM PemHME IOMXHO OCYmEecT-
BAATHCA B Mpenefax 30HH OfHWM ycTpotticreom (MCHI) .

2. llonws wemyAbcHEM AOENEEAHHEM [ENECO0SPA3HO BECTH TAHEM
ofpaszoM, YTOOH NOMNEPEMBATL B PACUETHOM CJOE MOUBH BJISKHOCTbL B
npepenax 75...80% HB, [pwu arom pomonogevua B TeUEHHE CYTOR LOMHA
COOTRETCTEOEATE CpEIHEcCYTOuHOMY BopornoTpeGieHwn pacrexnfl (cwu-
XPOHHuR pexi padoTH).

3. Hamuuwe arporexuuyeckux nepepusos B moausax (go & cyrox)
o0yCARETHEBAET NepHOAMUECKH padoTy 20HH, A CAeNoBATENbHO, M 06o-
pynosanua MAL B acHHXPOHHOM pemMMe, KOPIA BOJOMOMAYA B TEUEHHE
CYTOK NMPEBHWAST CPefHEecYTOUHOE BOJONOTpeSAcHHe pacTeHuit.: AcHH-
XPOHHO® MMMYAbCHOE NOKISBAHHE MOMET CO3JABATbL M 3AMNACH BOIH B
Mo4Yse, €C/AH OHO MPOBOAMTCA N0 MEPEDHBA B MONWBAX, MIH BOCNOAHATH
MX OpM ero BumonHeHWM nocne nepepwea. [lopumeHHes BramHoCTh MOUBH
(epepx 80% HB), cozpanMas acHMHXDOHHLM WMOYJIbCHEM NOMIEBAHMEM 10
nepepupa B MOAMBAX, HE JONKHA OTPHMUATEABHO CKASHBATHCH NMpH pado-
Teé CelbCROXOIARCTBEHHOR TEXHHKH.

4, Tpu yerpotteree cucrem CHI B capmax mnomams - 30HM 1eaeco0f-
pasHo npuHuMMaTh papHoRt muomanu keaprana (I10...20 ra) B aaBucu-
MOCTM OT MiOWANM BCero came, peaseda yuacrra, KoHPHrypaumw u axe-
nosuuuy cxnoHoB. [Llomans 30HH folimMa OHTh KPATHA WIM PRBHA Mpo-
MIBOIMTENBHOCTH OCHOBHHX CPEICTE MEXa8HWSAIMH CelbCKOXO3ANRCTBEH-
HEX paforT. B pensx UMHIMUHOCTHM BHNONHEHMA patdoT 30HY 3aHHMaBT
opHo#t Mnopopol#t KyabTypoft. HommuecTBO COPTOB CEMAUKOBHX B 30HE
NOMEHO OHTH MMHMMANLHHM C OOMHAKOENMK CPOEAMM UBSTEHME K cozpe-
BAHHA MIOOOB.

lpu coapanuu cuctem Cidll Ha opomaemtDr KynBTYpPHHX MACTOHMAX

I11

LIOWANh 30HH LEAecoo0pasHO MPUHMMATE DABHOM ILIOMANM 2AroHE
(4...0 ra), onmpenenseMoft B OCHOBHOM 300BETEPHHADHEMK TPeG0BAHHA-
M#. 30HZ MONET BKMOUATH B celA HeCKONBKO 3AI0HOB C COBRMANADWHME
BO BPEMEHM 1MKaaMu "orpacraHWe-crpapaubanMe”. Creposarenbo, oMy
ML mommeH ofecneudBaTt (YHKUMOHKDOBAHHE WMIYJIbCHHX OOXKISBATE~
el B 3&7AHHOM pexMMe B Mpeaenax 30HH Miomagsm Ao <0 ra,

9. Cucresms CUI mas opomenns cagos ¥ xymbTYDHMX NAcTOWD MOTYT
ocHamarbes kommnextamu HOHI-IO0, sumycxaemimu cepuiio ofmensHeHnew
"Apronoaus" (r.Tupacnons). HCHI-IO cocrowr ua HacocHoft craHmmM,
MO[YBHOTO T'eHEpaToPa MMIYNLCOB NARIEHWA, TpYGonposofHoft ceT,
MMIOyABCHEX NOxAesaTeneil u marunka pomonomaud. [lnomams ofcayxusa-
Hia xommertoM - 10 ra, somomopaua - 90 w®/ra sa cyrku. Kowmnex-
TH MORHO HCNOMLIOBATH KAK COCTABHME Aueird 30H. Ha KympTypHX
NacTOMmax ONHH KOMIIEHT MOXeT ofCAYRMBATH NBA SAI0HA [0 D Pa Kax-
puft ¢ omuHakoswmd (coBnaganmuMM No Bpemenk) muRIaMM "OTpECTAMMKE-
CTpaBIHBaNKE" |

Hpﬂuuxnnanhuaﬂ cxeMa MHorozoHHoft cxeremw CHI esxmouaer p cefig
(puc.I) pomosaGopsoe yerpoperso (BY), wanopogGpasyomee ycrpofterso
(HOY), womaHgHuil reHepaTop wvmynscoB masmenws (HTHI), MArMCTPatb-
HHA TexHONOrMUeckKuli M ynpaenmomull TpyCONMpOBOAH, 30HHHR TeXHOMOIH-
UECKHRA W YNpasisomMii TPYOOMPOBOMAH, MORYABLMHNE IeHepaTop WMITyNhCcOoB
nasnenna (MWL), momynsHwe Tpescrmoprvpyomue M MoXMBHME TPYSOMpO-
BOAH, wMnynscHwe pompesarenn (M) u xomammmuit moxpesarens (KI).

Pynrumonnpopanne Hl soHw B 3apanHom pemume paGoTH, kak GHIO
YkasaHo, oOecneudBaeTCA NMPH UMKIHUHOM M MOCASNOBATENBHOM HX COe-
puHennn uepes MWL c samopooGpasywmum yanom wiM atmochepo#t B Te-
ueHWe onpeneneHHoro spemeHu. llpw coofmenwu nomocreft sanopHEX op-
rados Wl ¢ namopom (cHrHawN MosHWEHWA NABNEHWA) MPOMCXOMMT SANOCI-
HEHHE MX DIHAPONHEBMOAKKYMYJNATOPOB BOMOR HoO ﬁacuETHux NapaMeTpoB.
llpn coobmennn me momocredt sanopux opramos Ml ¢ ammocdepont (cur-
HA TMOHWMEHWs MABNEHWA) MPOMCXOMMT BHODOC BOAH W3 THIPOMHEEMOAK-
KYMyNATOPOB H& Nphiexamyn niomams. HomanmHwe curHanw, xoTopue
ynpaenmor paSoropt MU, nocrynawr x wum no cnenuensHoMy ympasimo-
QeMy TpyOonpoBOMy OT HOMAHMHOrO reHepaTopa HMMYABCOB ISBJACSHHMA
VKAL), HoMaHIHuM DeHepaTop OLEHMBAST HAMOIHEHHE MMITY.IbCHEX HOK-
Aeparenelt cucremy (Mo KoMaHLHOMY mowIesaTenn) ¥ TAKKE [MKIMUHO
HA 3amaHHoe ‘epema coemuumer MIWI uepes ynpamnsoum#t TpySonposo
C arMocepoll wan HanopooSpasyomws yCTpoRcTBoM. '

OrauuurensHolt ocofenHoetsn MWL w KTUWI sangercs TO0, UTO 38—
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KpuTHE HATNOPHEX K OTXPHTHE CIMBHHX KANAHOB MDOHCXOJMT MOA MpAMuRM
poafefiCTBHEM HANODA BOIH B CHCTEME, & OTKPHTHE HANOPHMMX W 38KDH-
THE CAMBHHX KIBMEHOB - 3& CUeT PHEPONPHBONOB, C HCMOALSOBAHHEM
TaKks HAMOPA BOAH B CHCTeMe.

lpuHimnuansHan cxems xomaHmHoro (KTWI) u momymphoro (MIMI)
reHepaTopos ¥ Mx pafora mokaseHa Ha puc.2. Opu srmmuesus B paSo-
ty Hanopoofpasyomero ycrpoficTsa 1 poga mopn pamnemwem mocrynasr
yepes TeXHONOMHuUeCKHe MAPHCTDANLHHE M 30HHEE TPYGONPOBOIM X HA-
nopus knananam 4 MW, Opnospewenno soma nocrynaer B pecumeps
¢ ofparHumy rnamaxamu 2 M 9 KW u cxmmaer » Hux moamyx. s pe-
cupepa < BONA TOA HANMODOM MOCTYNAST B CHGNANEE I'MAPEBANYSCKOS
pene 3 u nepewmewaer ero mvfdepeHIMANbHEA NOpEeHs B BepXHee MO-
nomenne. llpn arom mewOparwe npusomu KM nop mefcrswem Hanopa
E0H 3AKPHBADT CAWBMOR O H OTKpWBaDT Hamopuuit 4 muanssd, ® co-
ofmapT ympapnaoumft TpyGonposon O uepes pecueep 9 ¢ wamopooSpa- -
3YDIME ¥3J10M.

Bopa non pasneHdeM nocTynaeT B MemOpaHHHE DPRBONN MOAYAb-
HEX Hanopsoro 4 n caxsHoro S wnananos M. lpw svox » MWl sax-
PHBAETCA CAMBHOM KIaflad O W OTKPWBAETCA Hamopum#t wianas 4, co-
ofmas MOoAKBHHE TPYOONPOBOIH 30HH ¢ MADMKCTPANBHEM TeXHOXOIWUeC-
“kia rpySonpoeogom 10. [lpowexopur sanomnenwe somoft MMIYABLCHEX
mompesaTenefl soHH. B nocnemsmm ouepens sanoaHAeTcA BONOR KO-
MaHIHuUW NommeBaTenb 7, B KOTODOM CO3JAHH HAMXYMLME YCAOBHA 3&-
nonHeHWA (Hanpwmep, NWTaHWe ero Booft OT CymeHHOR YACTH COMIA
BeHTyp# maM 3a cueT Apoccenuposaxua). [lapameTpu ero HamoAHeHus
OTCNERmHBANTCHA CAelAlMM MHIpaBiMueckus perne 3, cepsaMumx ¢ KJ
TpyGonpoeonoM ofpatHo#t ceaam LI,

llo mocrwxerwo B Kl 7, a ciemoearensHo ¥ B BepxHeR NOAOCTH
pere 3, pacuerHoro japneHMs (uTo cooTBeTCTEYyET MOMHOMY HamomMe-
HAD MMOyILCHHX NOMAcBATEnelt cHMCTeMw), ero mupbepeHumansHuft nop—=
WEHb pesxo OTOPACHBASTCA BHM3 W coofmaeT MONOCTH MeMpaHHuX
mpupopor wnanador HI'W] uepes pese co camsom. [om meficreuem na-
nopa poaw B pecusepe 9 HanopHwi xianaH 4 saxpoeres, & uepes
CI¥BHOM wnanaq S ympasisomM#i TpySonposon O coofmaeTes ¢ aTMoc-
bepoit. B pesyambrare aToro so ecex MW nop meficTeMem Hanopa Bo-
fiH B TEXHOJOT'WUECKMX TPYCONMpPOBOMAX 3AKDHBASTCA HaNoOpHHR KIamaH
4, a mop jeflerTeueM HANOPA BONN B COTH MONKBHHX TpyGonpoROOR
S0HH OTHDHBABTCH CAMBHOR wianay O, uepes KOTOPHit MOMHBHHE TPyGo-
poBOaN coofmamTen ¢ aTmochepoft (eurHan noHwmenus maBneHus).
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HPM 3TOM MCHOBEHHO NafaceT RDAaBAEHHE B MOJOCTAX 3aNopHEX Op-
raqoB HWMIOYMbCHEX OCEIEeBATEeNel, TPOMCXOOWT WX OTKPHTHE H Noj He#d-
cTEMEM MABISHHA CRATOrC B THIPOMHEBEMOAKKYMYMATODAX BOZAyXa OCy-
mecTBAASTCA BHOPOC BOAH B BHAE [OROA HA MpWIEXamyn TUIOWALE.

B npomecce BHUNECKA B KOMAHIHOM WMTYThCHOM AORueBaTene 7, &
cnefOBATENBHO, B BEPXHel monccT¥ pene 3, NasAeHMe NANAeT, W OpW
NOCTHREHMH DaCUeTHOro sHaueHWs MxppepeHrHancHwR NoplieH: mepeme-
maeTcs BBEPX, cOoOmAR MONOCTH MeMOpaHHEX NpuBofos KaamaHoB 4 u D
W'Vl gepes pene 2 ¢ HanopoM. lpH 2TOM NPOMCXOZMT OTKPWIME HAMOP-
Horo ¥ saxpwTie caWedoro knamesos MM, uro oGecneuneaer coofme-
HHE C HAMOPOOSPASYOWMM Ya/i0M MeMOpaHHux npusojos wianadop MIWI
gepes YNPapIALUKE TPyOOIpoBoA M peckeep 9. lom pmeficTewem Hamopa
poms B npusopax MV orxpusaeTcs HamopHuft mnanad 4 W saxpuBasTCA
cnusHo#t Eranay O, B momveHme TPYGONpPOBOEH M Aanes B MMAPOITHEEMO-
axxymynaropy M noeryneer nop wanopom somH (cMDHAN NOBHOEHHA
pasnenus). [lpouecc nosrToprerca.

[lp pasHOCTH TEONe3WUECKMK OTMETOR B MecTax ycraHosxu HKIM]
w MU Gonee 10 m MMl ocHameeTcs HOMOMHMTENBHEM IepeKINYARTHM
rugpaenrHueckiM pesie 8 M pecueepoM 2, KOTODHE HCKIDUADT RAWAHMKE
CTATHYECKOI'O HAMOPA HAa paGoTy PHAOPONDPUEOLCE HAMOPHODO ¥ CIWEBHOIO
KOANBHOE .

.- Ang ycrTaHoBNAeHMA OJHOPO K3 OCHOBHHX MApaMETPOR - PAcXOmA
poms wepes ofcpynosanus MIMI - HeoGxommvo pacemorpeTs LMKN BEre-
TAIMCOHHOT'O MEpHOIA, COBNANADIMHA ¢ MakcHMManbHOR NOTpPefHOCTBO BOOM
BOZJlENHBAEMEMHE CeNbeROXOaAfcTseHHEMN KynbTypamu. [lpu acunxponHom

pemidMe pasoTH pacxont eopd Ha aoxy (lge onpepensercs M3 BupameHun

d&pe

e — o e e .
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= Mmazx : Ka

Pue. 2. % a}npm-rm{rmmman xomasgdoro (KTHI) u momynssoro

== “ ﬂf%
PeHepATOpPOB_MMIYNLCOB OaBieHuA; 1 - yorTpoiicTmo ac o4 - Tn - Ke- L (1)
Hﬂﬂupnaﬁpﬂa?nmﬂe; 2 - pecHBep; J - ruﬁ pene cggnﬂmge; ; ‘
Eﬂi yﬁganaﬂ Hang : - KIANaH caupHon; O ._E-rpllrﬁuﬁpg_ rae mw HAKCHMANIbHAA AEXANHAA HOPMA NOJHBAR, MM,
paBnmomift; - FIeBaTenb KOMAHIHH; - PHO- s n .
EGFEHE nepexmuanmee ; 8 - pecuee Bcnﬂuﬂraienhﬂﬂﬂ?n Ta e T PN
pgTEuapgg;nEuann MardcrTpanbhuit; 11 - TpyGonposon of- A KO3pPHUKEHT [one3HOro HeficTBMA 30HH, [pHHMMAaETCH
3.

passum 0,95, ,.0,98;

Ke - xoafuuMeHT CYTOUMOrO MCHONB30BAHKA NommepaTesneil
aoHu, npwxumaerca 0,85...0,95;

Ko - xoodpMUMEHT, YUHTHBAOWKA NPONOIEUTENBHOCTS
ArpOTEXHUUSCKOrD NepepHEa W BpeMA paGoTH 30HH
B ACHHXDOHHOM poXuMe;

0 - mnomans soHs, npuHmvsetca 20 ra.
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Koopummenr K, onpepmenzercs ua supamennus

= 1 =+ -—Trg"'- %
Kq e (2)
rie Ta - NPONONEMTENbHOCTE APDOTEXHWUECKOro NEepepHBa npH

NONMES SOHH, U
f4c~ MPOROXRMTENABHOCTL MOMHEBA 30MH B ACHHXDOHHOM
pemmMe, 4.

[poponsuTesbHOCTE ArPOTEXHHUECKODO nepepuBa B NOJHMBAX YCTA-
HAEBIHBASTCA MCXORA M3 (AKTHUECKHX B3ATDAT BpPEeMOHM HA BHIIOIHEHMe
ONPENSICHHEX CeNbCKOX03ARCT BEHHEX pPatoT B 30HE WIM GHOIOPHUEC-
KHMH OCOOBHHOCTAMH DacTeHuf.

Bpema paGoTs 30HH B SCHHXDOHHOM DeXMMe 3ABHCHT OT MppHra-
UMOHHEX BOsMORHOCTe# MoXMBHoOro ofopymosaMus cucremm CHI u yera-
HABIHPRETCA MO M3BECTHHEM (opwynaM wiM Homorpamme /I/.

Pacxon eoms Ha soHy npu SCHHXDOHHOM MONMBE YCTAHARIHBAICSH
HAMH MCXOLA M3 YCJHOBMH MOKPHTHA NefHMUHTA BONONOTDECIEHHA B HAM-
PAREHHHA OepHol Mis net, Gauskux k rogy 50% ofecnevenHocTH
(70...80 w®/(pra.cyr)), ¢ yuerom nepepusoe B moameax (pmo 6 cyr)

# poponopsun xommerrom HOMI-IO (mo 90 w®/(pa.cyr)). Hopcrapus
CoOTBeTCTEYOmMe BHaueHus B supemenue (I) momywm pacueTHlt pac-
xon MIVIL pna oScaymusamna ogsoft somw, miomamem go 20 ra, paB-
ua 20 x/c.

Acxona ua yenoeuft mpomycxa pacxopa s 20 1/c mpH patouem
masnerun 0,7...0,8 Mla, npunaroft npusipmuansHof cxemu MTUL, mex-.
HOJOTHUHOCTH H3rOTOBJICHHA Y3J0B, YHoUCTRA TeXHHUECKODD uﬁcnynn-‘
BAHMA YCTOBHHi Mpoxon cepna samopsoro wnanaxa (Dp) npumar pas-
e 80 sw. [Lna nmpemorepemenus ruppasmuueckux YO2poB MpH paSore
PHOPOTIPHBOMA KIAMAHA CTEHMOBHMH UCONTAHMAMHM YCTAHOBNEHO, uTO
misMeTp paboueit uactu memGparu (Dp) nomsen suSuparhes M3 coor-
Homerug Up = (1,7...2,0) Dp. Hexona us aroro Ang NMpHBOLA MpH-
HATA cTaHpaprHas memOpana (POCT I252I-77) ¢ muamerpom paGoued
ugery 145 mm. o

lna oGecnevenus uerxoro cpabarwsarus MMITYIBCHHX JORIEBATE-
e B0HW CAMBHOR : tanaH moameH mpomycTuTs ofsem soas (W, ), Bu-
TECHAEGMHA M3 NONKIANAHHHX NOJNOCTER BAMNOPHHX OPPAHOE MMITYTbCHEX
nowpesareneft.

W, = 0785d he - n-107°. 4, (3)

II7

roe tiz- IHaMeTp KMANAHA 3AMOPHOrO OPraH&, oM}
h,~ XON KN&NaHa 3&NMOPHOrO OpraHa, CM;
M- 4WMCno noxnesatreneff Ha 30He, WT.

llpu nromemy sonu go 20 ra M Hanwumu Ha He#t gmo 100 cpemwe-
cTpYHHEX JomueparTenelt obneM BHTECHAeMO!! BOIN, ONpeneNeHHH N0
sapucHMocTH 3, coctaeut IS n. .

HenpraHumuu HAa CTEHAX YCTAHORIEHO, UTO MpH PEe3KOM OTKDHTHM
sanmopHoTo opraHa moxmepaTens B Teuedwe 0,7...0,8 ¢ ofecneuwseer-
cA MAKCHMENBHEA pajuyc ero mefiersus po 30...32 m, CaepoparensHo,
pacXol uepes CAKBHOR xnamay HomxeH Owrb He MeHee 22 n/c. Yuurn-
paf NpPAMEDHO OJIMHAKOBHE DAacXOMiH CAWBHOI'O KJIAMaHe C HANOpPHHM,
nenecoofpasHo YHUPHOHPOBATD MX Y3JH.

NlonycTiMas peruuMHa cTaTHyeckoro nasienua ( Pem) B ympesng-
pmeM TpySonposoje B Mecre nomxmpuenug MWL, npw xoropoit ofecne-
unBAETCA PABOTOCNOCOOHOCTD KIANSHOB, ONPEHNEAAETCA U3 BHPAXEHWA

Pem - 0,785 D,z - K = Py - 0,785 D, (4)
rae Pem. - craruueckoe mamnenue, Mla;
P, - pafouee maBNeHHe B CETH NMOMHBHEX TPYJONPOBOLOB
aouw, Mla:

K - xosdduoMeHT, YuMTHBAOUMH CWIV TpEHHMR WOTOKA Kie-
MeHa B HANPABIAOUMX ¥ YCHIHA Ha MemOpeHy npk-
BON& CHHBY.

Hs pupawenns 4 npu ussecrHsx P, = 0,7...0,6 Mla, 1
D =0,08u, Du =0,I45 uu K = 0,6,cornacHo pexomeHpamh
/2/ waxomm: momycriMoe sHaueHwe rpm 0,1 Mla,

[lpu sHaueHusx craTHueckoro paenedda Gomee uenm O, Mla, xax
Ouno ykasado sume, B MWl nomwmousercs mepexmpusomee pene, KOTO-
POe MO CKIHANAM MOHWKEHMA [NABNSHWA B YNPABIADEeM TpySonposome
coepurser npupomy MTWI ¢ armocdepoli Mukysa ympansomu#t TpyGompo-
BOM, YTO K MCHIDUEET BIHAHWE CTATHUUYECKONO NABNSHHA Ha padoTy
MemOparHux npusopoe (puc.2).

OcHoBHNE KOHCTPYKTHMBHHE PasMepH NeperINyYanmero peie onpe-
ReNmTCA M3 YCHOBMA, KODA4 mocke NMpexpameHus AefieTBua paloyero
naenenus ( Pp ) B ympamnmomem TpyGomposomie ycHIWe Ha METYD CTY-
nexdd pupyepeHIMANBHOr0 NOPEHA NOMEHO OWTE GOJAbIE YCWIHA Ha GOab-
Iy CTymeHb, yTo ofecneudT nepeMemeHde NOPEHA BBEPX M coobmeHWe
forocre rugponpusonos MWL uepes nepexmouanmee pene c aTsoche-
pot. Ina obecrieueHus 9TOrO yCROBHA MERNODIHEBAR NOJOCTh Anbdepe-
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UHATBHOr'O MODEHA CBA2AHA C HANODHEM TDYGONDOBONOM uepes pecKmep
C ofparHeM wianaHoM. [uamerpu crynexe® mmbdepestmanbHOro nopuma
ONPefeNnANTCA HS BHDEKEHUS ¢

I],?_ﬂ‘-‘i (Pem * pil]dls_p_n.' ﬂ.?ﬂﬁ{am*'pﬁ}di_;r.u} 0.785 Py dlﬁ_p.n. .

, hme Py - nmammenue yrupapngonee, npHHiMaeTca pasues B Mla;
Ap.p.n. Ay pn- COOTBETCTBEHHO MMAMETLH CONBUON W MATOM CTYMeHH
nuphepeHIMAnbEHOI O MOPEHA, M.
3afaBaACh ROHCTPYRTHBHO BENWUMHOR AHEMETPA Manoft CTYNeHM
muppepeHupansioro nopuda 0,03 M, npiHwMan pamnesue ynmpasnexus
Py= Pp = 0,7 Mlla u makcumanbHoe aHaueHue Bm = 2,4 Mla, u3 su-
DAXEHHA O ONpefensid AMeMerp GOAbEOA CTYNEHW MOPEHA, pasBHu
0,09 u. ;
OcHosuue pasiepw HANOPHOTO M cAWBHOrO kaenaxop KTUIL sasu-
CAT OT BpeweHH QOPMUDOBEHMA XOMBHJEHOIO WMIYAbca M MoTpefHOro

oOBEME BOMH MR 3&MCAHEHKA W OMOpOMHEHHAs runponpusopos MWL, xo-

TOpu ONpeneldeTcA W3 BHpEXEHHA :
/ WI . 2"“:}_3' 0,785 Dim hrm' I ¥ (&)

rie Wy - ofsem Bomm, X;
hp - xom mewSpanu MIMI, cas;
m - wxoawuecrso MMl ma cucrexe;
Dy - nuamerp paloueht yacts MemGpams ML, cu,
lpu npuHATHX KOHCTPYKTHBHHX pasmepax wisnaxos MWL, Hauk-
uuM Ha crereme [0 20 MOIYNBHHX YUSCTHOB ¥ C YUOTOM HEOGXOMMMOrC

' BpeMeHd QOPMUPOBEHHA KOMAHIHHX WMGyabcob masmedua (I,2...1,4 ¢),

YCT&HOBNGHHOr'0 MCOWTaNWAMM, pacxos uepea K'MI ponmen Swrb no
I8 n/c. ;
B nensx yHrpuraimeu obopygosanka MPHIL w KTWA, u yusrusan
HEeSHAUKTEIBHYD DasHWMIY B MOTpelHEN pacxojax BOAM YEDSS HMX
(mo I5%), npunumack ONMHAKOBEMM HX HANODHME ¥ CUMBHHE KAAIAHM.
(lpH ycrTaHOBASHWA OCHOBHMX DASMEPOB CIEJAWErO PUIPABIAYEC-
xoro pexe MW wexomuaw us ycnosua, uro npd POPMMDOBEHMA CHD-
Hala NOBHEeHHA japaeHus ' udfepeHIManbHuf NOpUeHb HAXOLMTCS B
HHEHEM KpaltHem nofomeHuH) ycwime, nefleTEByomee HA MATYYM CTYNEH

Npe pafoueM JABRIeHMM, NOIXHO NPEPWTaTh yCWnue Ha Gonblyn CTYNeHb

OT papieHua ofpatHoll ceasH (puc.2), pasHoe HuxHemy npeneny cpa-
SaTHRAHMA KOMaHmHoro moxmesarens ( Py ).
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. dli i (7)
0,783 +Pu - dgpec € 0,785 Aupec  Pp.
rne Py - DaBNeHHe HWUEHEro Npenena cPaSaTHBAHUA HOMaHL-

Horo mompeparens, Mla;

- COOTBETCTBEHHO IuaMeTps Goabumol ¥ Mamoff cTy-
nexu puidepeHiManbHOro nNOpuHA, M;

- pesnesde pafouee HanopeoSpasyomero yana, Mlla,

JajapaAchk KOHCTDYKTHEHO AMaMeTpoM Malo# cTyneHu mupepeH-
muansHono nopuda 0,06 m, npunuMas pasrenus Py = 0,25,..0,30 Mia
i PF =0,7...0,8 Mla (coraacHo TeXHWYSCHUX NAHHHX WMIIYNbCHOTO
LOXJEBATENA), U3 BHpAMEHHA 7 HaxoluM mMeMmeTp Gonbmoft cTYMEHH,
pasHutt 0,09 m. |

JKCIEPUMEHTANLHEM NMyTeM, C yueToM GaxTMuUecHMX CMI TpeHUs,
HaBECTHOrO MaJOroc IHaMEeTPa TOPMHA dn.p.:. = 0,058 yerasosned pe-
JefHuit DHAMeTD cemna dc,F.:. » pasHuit 0,066 u.

UfbeMy pEecHBSDOB B 70 1 ONpefesieHH ¥3 YCIOBHA AOMYyCTHMOrO
najeHus napneHus B xaxanax ynpaenedus MWL u KTUI na Gonee 1_5%
oT pacuerHoro /3/.

OcHosnwe napaMeTpu (pacxofl, Hemop) TeXHWUECKHX CpelcTB
ofecneusHua GYHKIMOHKPOBAHUA MHoT030HHEX cuereM CHll npusenexu
B rafiaune I.

dﬁ_ll.l‘- ] d m.p.C

Tatnuua I
HoMeHKAATYDE W THNOPASMEPH TEXHMUECKUX CPEACTS
ofecneveHus @YHKUMOHUPOBAHUA MHOT'O3CHHHX CHCTEM

Chll
HaumeHo paxue i OcHoBHNE yamu }THTIDPH.EHEI} %ﬂﬂn:,m'r:-!-
000pPY RO BEHUA - 06 0Py IO BAHHS (napamerpu MHE DAB-
! ! | neHua,
| ! i
I ! i ! 9 P

MopyneHuli renepa- Hanopuwtt rugpoynpas- Pacxom 20 n/c 2,0
TOD “H?Eﬂﬁﬁ?a DaB- JAEMHIt KIanaH
neHuA
CaupHolt ruppoynpas- FPacxom 22 n/ec 2,0
NASMHR Kiana

T'eppasanueckoe pene Pacxop 2,0 n/c 2,0
e peXTUanIEe

Pecusep ¢ oSparHam  Ofsem 70 a 2,0
KIATIAHOM
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Opononzenue rasy, ]

2

giﬂﬂﬂﬂ MpOMOTRH--
@IbHOCTED HA-
IIOMHEHHA W By~
JAecCKa

Hano r -
iggaggggwuﬂgﬁga-

CmusHoft ruppoyn-
paBnaeMuR KianaH

I'upparnsueckoe
pare crensmee

Pecurep ¢ ofpar-
:nn:a:gﬁaﬁnu?a

Pacxon 20 n/e 2.0

Pacxop 22 1/ 2,0
Pacxop 2,0 a/c 2,0
Ogpem I00 g 2,0

Ofbew summecka I,5
He meHee IZ2 x,

A 1.5 M,
e e

B nponecce muoromerneft srenayeramu oGopynosanusa MIUL u

KWL, va sxcnepamenranbuux

YUACTKAX CHHMXPOHHOI'O MMOYNBCHOIO HOK-

Aepareas B fmamSyscxoft oGnacTu yorauoenenw HamSolee wacto BCTpE~
QADEHOCH HOMCNPABHOCTH M MOTONH X yerpanenus (raSmuma 2),

Tagnuna 2
Bosmousme weucnpasHoeru MTMI w KTU[
¥ coocof mx ycrpasesum
T v
Hewcopassiocss l Beposrtnan npuwsa i Sgg;gEEHHﬁ
I ! 2 f 3

Texe
b e
JaHHT

HﬂHEEpEHanTH KOMEHAHOT
KMITYALCOB naa&gﬁﬂn

He jopuupyes
MMIYXBCH JaB-

leneparop ne oTasT
ncxaﬁg:agﬁ: pes

a) HemocTymmesMs Bouu

B KOMBHNHHA NommeBs-
Telb

6) HapymeHHA ymuoTHe-
Huft PEHIMANBHOrO
NOPUHS PHApOpeNe, ABK~
AHHABAHUA NODMHA

T

Orcoenmuurs
ITaHI' KOMaHOHO -
ro moxfeBaTensd,
MPOUMCTHTE WIY-
LUepH H WIaHD

Paspaorars rug-
popene ¥ same-
HUTB PesHHOBuE
KOJNBLA YIIOTHE-
Hif
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Npogoamenne Tan.:
i 1 2 3
e B) nopuEa MewOpaHu CHATH - KPUITKA

leneparop popuupyer
MMITYIBC MOHMEEHUA

NABNEHUA paHbme,
ueM MONHOCTEN HA-
OOMHUTCA KOMAHIHUR
P RAPONHE EMOBKKYMY -
NATOP

HewcnpasHocTH MOOYIBHOT
HMOYABCOE HBBIEHHA

MopyneHER reHepaTop
HEe QOpMKDYEeT KOMaHD-
HHE MMIYNLCH JABIE-
HMA

Mopynbult cansHoR

wnanay He fopuupyer
KOMABHIHHE WMNYAbCH
NOHHXEHHA MABNEHHA

npiBoLa HanopHoro
HIH CIMBHOI'O Kia-
NaHoB

r) SoXbmMX YTEueK
BEOIH B TpYOOMpoBOf-
HOR ceTH

Sacopuiack SpeHaRHES
KaHaBKa Gonblel CTy-
neHd IUEpopene

MopynbHeit redeparop
He pafiorasT BCISl-
cTBHE:

a) nopusa MmemSpaHu
OPUBOIA HANQPHOT'D
i CAMBHOT'O KIATBHOB

6) He NoCTYMICHUR
BOJH N0 YOpaBImome-
My TpPyCONpoBOAY B
weut MoAOCTH
KNANAHO B

B) OONLEHX YTEUEK B

TpySonposofHOl cerH
MOOYXLHOMD YuaoTHA

Momyabauit canaHoft
KAANAH He paloTaer
BECAEACTEHE

a) IAKIHHWBAHHE ETOKS
HIaaHs

6) nopwea MemGpaH

NpMBONOE KAANa-
HOB M 3AMEHHTD
MeMl paHE
llposepuTs TRY-
ONpOBOJHYD Cerh
H YCTPaHKTH
YTBURH
PhapaﬁnTﬂTh
rHpoOpene ® Npo-
UKCTHTh KBHABKY
E BepxHeft \Ooab-
mefi) cTyneHd

anbpepeHimans -
HOr'O NOPOHA

(04 E

Crars xpumiy
MpHBOJOB KAANA-
HOB W 38MEHMTH
el paHy
lposepuTh ynpae-
nmouMid TpySolipo-
BOML U YCTD&HWTE
YTeukH Wik npob-
KH

Mpopeputs Tpy-
GonpoBOAHYD CEeThb

W YCTDPaHHTH
VTeuKH

Pasofipats wia-
nad W YCTPAaHWTH
HEHCNPaBHOCTD

CHATL HpumKH
MemOpaHHEX npu-
BONOB H 3aMme-
HHTE MeMOpaHu
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Mpopommenue Taty.2

-

3

B) HET MOCTYILIEHMA
BOIOH M0 YOpagamomesy
TRYOOOPOBOLY WIH B
nocnegHeM Helmona-
DTCA OONbIME YTEUKH

lippeepuTe ynpas-
TADMME TpyGonpo-
BOAL W YCTPAHHTDL
HEMCIIPABHOCTH

HewcnpasHooTH KoMAHIHOTO TOXpEBATENA

Bona He sunieckupa-
8TCA NOXOEBATEeNeM

3anopHult opras He
cpadaTupaeT mpu no-
Jaye MMOYALCA MOHM-
HEHHA NABIEHHA

Boma nocrossiko a-
JHBAETCA M3 pomme-
TeJILHOrO anmapara.
OpHHIt oprak He
cpaGaTHpasT npx no-
jaue WMIyAbCA MOEH-
DeHHA [8BNeHUA

Homanpnmutt nomnepa-
TeJb He pafoTaer
BCAENCTBHE :

a) HeT moCTYNNeHUA
BOAH B I'WIDONHEBMO-~
AKKYMYIATOD momae-
BaTenA

6) BaKAHHUBAHMA MO-
AYNPOBOOHHKOBOTC
KIAIAHE& B BEDXHEM
MoJNOEEeHHH

B) yTeuku BO3LYXa
M3 TUAPONHeEMOAK-
KYMYJIATOPA

Bﬂﬂﬂp-lﬂﬂ OpraHd He
PﬁgﬂTaET BCASAOT -
B 5

a) SaKIMHUBAHHA
NoJaYTNPOBOIHKKO BOH
MAHKEeTH B HUXHEM
NoJoXEeHUK

6) nonagaHMA Mexmy
KIANAHOM M TOPLOM

BOLOBHAOMAME® TRYGH

HPYTHEX TBepIHX
YaCTHI

3aMEHHTE NMOm-
ﬂﬂﬁﬁﬂHHﬁEﬂhHﬂﬂ
GIaHD. 1ipoyHc-
TATH ETYDUED HA
NOAHBHON. TG0
IIpoBOjLE
Paappars sa-
NOPHHEE oprau,
YIATHTh NONAE-
e Nog KIANaH
TEEDOHE YACTH-
O, NPOMHTE y3-
A s3allopHOr'o Op-
raga uygerof BD-
ﬁuﬁ M colpar
CTPAHUTD nepe-
KOC WETOKA Kia-
MaHa B HAmpas-
Amomelt sTyaxe

CreepyTs npod-
KY, CIHTb BOMY
M3 IMOpONHeBMO-
AKKYMyTATODA,
NOCTABMTH Npos-
KY Ha MeCcTO

Pasofipary sanc
HH Opras, FF-HI:"
JWTE OOMNABOHE
BOJ KIAINAH TBep=-
IHE YacTHLH,
MPOMHTD JeTamu
wicToft BOmOH
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Tap ofpasom, paspaboranHue B HasHWMBX rexnuueckue cpepcTsa
ofecneueHus BYHKUMOHMPORAHHA MHorosoHHMx cucrem CHI, smmuanume
s cefa WAL, MCUL ¢ yHMOMOMpPOBSHHEMM Y3JMaMM ¥ YTpaBIAomMi TpySo-
nposoll, ofecneuxsapT pacxon ao 20 a/c mpM pacueTHoM Hamope
0,%...0,8 Mla u craSuibHyo pafoTy WMITYAbCHHX nomuesarenefl B sa-

gaHHOM pexuMe npd yxaoxax go 0,3 u caoxHom peabede.
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locoxeprouanar, I90I.

3. Baomra T.M. TUuppasnvueckwe crepAmue NPHBOLH .
Mamrua, 1960, c.I130-143,

s
- M.:

A.A. Kanamvuos
CTADEMH - HAYYIHHR COTPYAHHK
A.B,HoHoTaHTHHOB

(RastiER)

OLEZHKA TIFMMEHVMMOCTY PASIMYHHX CIOCOBOB M TEXHWHA
MOMMBA TMPA BHPAUMBAHWMKA [LIONOBUX CAREHIEB B YCIOBMAX
MPEATOPRMA OCA HASAXCTAHA

ILns sumonexus sapadufl, HameuesHwr< [lpoposonbersexHoit npor-
pammoft CCCP no mpouasopcTey QDYKTOB, HYXHO €XEerOofHO 3&KN8NHBATD
oxono 100 tuc.ra cagos. AnA a7or0, & TAKKS YUMTHB2A HeoSXomM-
MOCTE ofecrneyeHus MOCANOUHHM MATEDHANOM HAceneHus, TpeSyercd
exeronHo swpamdparb 89, ..90 waH.caxeHpes MNOmOBEX KYALTYD.

OfgHuM M3 BAXHHX CDEICTE MHTEHCHPWKAIMKM NWTOMHMKOBOLCTBA
ABIAETCA opomeHue. Jlame B TEX MECTAX, PJe OCALKOB BHNANAaeT B LE-
JIOM JIOCTATOUMO, W3-32 HEDABHOMEDHOCTH MX pACTIpefieieHHA B MEPHOS
PENETAIMM NMUTOMHUKKR HYWJLAOTCA B HONOJHHTEABHOM OpOWEHHH.

CnocoSy ¥ TeXHWKa MOAWBA MHTOMHMKOB NOARHH O0eCleunTh noga-
4y pacTeHusM TpPeCYeMOro KONMYecTBA BOIM HeofXOOMMOro KHAYECTBA M
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B CPOKH, COOTBETCTBYNUME OHoNoruuecksM (asoM peaBWTHA pacTeHull;
BHCOKY®D NDOMSBORMTENBHOCTE TOYMA HA MOAMBE, XOpPONEE ero KauecTEO;
HE CHMXaTh MAOJOPONMA M HE YXYMEIATH MENHODATHBHOTO COCTOAHWA MOu-
BH, HE BATDYNHATD MEXAHHIAIMD cembckoxoaaficTBeHHEX pafor.

B yenoeuax npepropult ora Hesaxcrama, xapaxrepuayomuxcs Gonb-
mivi yraonamu (0,05...0,3) u cnommas penbefom, Texmuka, mpuMeHse-
Mad Ha foaMee, NOMxHa ofecNeudBPaTh DEryIMpOBKY BOMOMNOMAYM B COOT-
BETCTBHM C BONONPOHKuaeMocTso mous 0,004...0,2 wou/Mum.

B nauane sereTaimu ns MHTEHCHEBHOTO pasBUTHA KOPHesOR cHe-
TEMH KYyCT& MATOUHHEH MHTOMHWKOB TpelynT VENAXHEHHMA OCHOBHODIO
kopsA. B mepuop me oxopeHeHMA OTBOAKOB HEOSXOMMMO MHTEHCKEBHOS
YBR4xHEeHHe HECHIAHHOTO NP OKYUMBAHWH XOAMHKA, I'J€ NPOHCXOMMT
KOpHeoOpasoBaHWe OTBOAKOE M YueMAeHHe NUTAHWA BOOOH OCHOBHODO
KOPHA. flosromy TexHuna, NpUMEHAEMAR NP NOAMBE MATOUHWKOB, HOJIK-
Ha KM@Th BO3MOXHOCTL THGKOI'O PeErynIHpOBAHHA WHTEHCHBHOCTH BONO-
Mojayy B WHPOKOM AKANAsoHe, He JONMyCKas DA3pyUeHHs CTDYKTYDH U
YNAOTHeHHA NOYBH, MOTEPs BOAH HA PAyOMHHYD duibTpamm W clpoc.

B npaxruxe opoWEHWs OMTOMHWKOB B HACTOAWEE BPeMA B OCHOB-
HOM NpMMEHSIOTCA JiBa cnocofa MOoAUBA: NMOBEPXHOCTHWN M HOXmeBaHHe.

Ha noeepxHocTHEX cNocoSoB MONMBE NUTOMHUKOE CaMOS WHPOKOE
pacnpocTpaHedue TOAyuwT MoXME No Gopospam /1,2,3/. Mpumexmocts
9TOr0 cnocofa MOoAHEA OUpAHWUEHA MAKCHMAILHO NOMYCTHMEME VRIOHA&-
uu mecrHoery 0,02,,.0,03, HouSeaee menatensuuft ywno, ofecneun-
BAOUMA HOpMaxbHult Tox Bomw, - 0,003,..0,008, Boposnw HapeaaoT
BIONE DPAROE cameHnes Ha paccrosHud I5.. .20 cu or Hux, raySuHoft
I2...25 cu, B 3aBuCMMOCTH 0T yRioHa yuactia. JuuHy Gopoan NpaK-
THueckl npeMerspr or 30 po 500 m, a pacxom sogs B Gopoamy oT
0,I mo I,5 n/c.

Hemocrarkauy aTore cnocofe ABNAMTCA 3PO3HA MOYB, ofpasopa-
HHE HENPOW3BOAMTENBHOI'O CTOKA H, KAK CNENCTBHE, BHHOC MOYBH 38
npefeny miomand nuromkuka. [lo ucrewewnu 5, ..6 mer swemmyaramm
MaTOUHWKOB MMTOMHWKOB BHHOC MOUBW NPUEOIMT K TOMY, uTo ofpasy-
ETCA HeNOCTATOK MOUBH MIA O0pasoBadMA XOMMMKA, I'Ie MpPOKCXOMKT
OXOpPEWEeHWe OTBOAKOB, ¥ MaTowsdx Ha 4...5 ner pexbme nomoxenworo
CPOKE MePSHOCHTCA HA Opyroff yuacTox.

B nocremsue ropw GonpHee EHMMaHKE YISIAETCH NOMHBY Aoxie-
BEHMEM. 9TOT cnocof ofecneyWBaeT DABHOMEDHOE pacipefeieHWe BOJH
no NOBEPXHOCTH MONA M IyOuHEe CHOA NOYBH B MMPOKOM AMANA3OHE Mo-
nueHEx Hope. MloxmeBaHKe NO3BONAET OPOWATE MUTOMHWKK, DACHOIOXEH-
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HHE He TOJNBKO HA DOBHOM penbefe, HO ¥ HA YUACTHAX, HAXOLAMMXCA HA
KPYTHX CHJAOHAX WIH DOBHEX MECTaX, HO C OAM3KMM 3&NersHueM DPpYHTO-
BRX BOL fI,E,E,é,E,Ef.

OcHoBHAA MOENEBANBHAA TEXHWKA, NPUMEHASMAH NP MONKES NUTOM-~
HHKXOB B Hamefl cTpaHe, Cleiynuas: NOWICBATENb JaibHECTDYHHEN Ha-
pectoft A0H-70, AOH-I00, Uwpoko npumexmerca Tawwe NOA-IOOMA, 3ua-
UMTEABHO PeXe NPHMEeHANTCA KOMIIeKTH WDPUIAUMOHHOTO OSOpYHAOBaHMA
"Curna’ -BO-1l, K-S0 "Pamyra”.

lpmenende NepeudcaeHHol mompepanbHOR TEXHMKM LIA TOIMBA
OHTOMHHKOE B YCHOBMAX npemropuit wra Hasaxcrana sosmomso Ha yrno-
nax mo 0,002.,.0,05, Hexmouenue cocramaswT mommesaibHHe MATMHN
INA-IOOMA, BOSMOXHOCTD MpMMEHEHHA KOTOPHX OMPAHWUSHA YKIOHOM
0,004,

lepeuncnennne cnocoOH OPOWEHHA OCHOBAHW HA MEDHOAMUECKOM
AKKYMYNHDPOBBHMH BOIN B nouse. WHTeHcuBHOCTH BOmOMOpmAuM NpH HTOM
BHCOKAA, & MIUTeJBbHOCTb KPATKOBDEMEeHHAA.

XapakrTep WIMEHEHMA BAAXHOCTH MOUBH NMPWH DTHX NONKBAX TAKOB,
YTO B NepeHe AHW MOCNe NOAWBA HafiniaeTcdA NEepeyBiIasHeHHe Bepx-
HHWX @€ I'OpM3oHTOB, & B JOHW NEpel MOIMBOM -~ HemoyBIaxHeHue. Hpo-
ME TOro, NPOMCXOMAAT pPe3kHe koneGaHMg TeMIeparypd M BIAZHOCTH
Boafiyxa. CymecTeyeT HeoGxouMocTs mocHenonuBHORA o6padoTHM MOuBM.

Tpefiopanum, NpeTbARNASMEM K NOTHEY MHTOMMMKOB B YN0 BUAX
npenropuft, B 3HAUMTENbHON Mepe YNOBRNeTBOPANT paspaboTaHHHe B
nocnentne roaw BAll0 "Papyra" u HasHWMBX (aBrop.cmmm. ¥% 442346,
498932) cueTemH CHHXDOMHOPO MMMY/JbCHOTO MOmAeBaHMA. DHM coueTawnT
HOJORHTEIBHES HAUSCTBA CHCTEM ¢ NAanbHecTpYAH MK annaparamu
(sHauwrenshult pamyc meriersua 25,..30 M, paspemenxocTd TpyGo-
npoBofHoOil cetH 42x30 M) M cHOTEM MEMNEHHODO NORIeBaHMA (HesHa-
UHTElbHHE TONBONMMHE PACXOIH K NORNSBANBHEM ANMADATAM, MaIas
KPYTOBaA MHTEHCMBHOCTE MOMAA, MHHUMMANBHOE YMCAO BOJOOGODOTHX
30H),

(Ip# CHHXPOHHOM MMIYIbCHOM JORICBAHAM CYNECTBEHHO Y BenHuM-
BAETCA LIHTENbHOCTD BO3MAERCTBHA MCKYCCTBEHHODO JOXAA Ha pacre-
HHA W Cpely, DOCTHrAaeTcA NpeleflbHOe pACCDENOTOUEHHE MOAWBHOIO
roka. Cyrounan somomopaus cranosurTcs paeHOlt CyTOuUHOMY BORONOT-
pefieHno pacTeHMit, a4 cam MoAWE OCYWEeCTBAAETCA HENpPepWBHO HA npo-
TARCHMH BCErO BEreTAUMOHHOTO HepUOfA.

llpmverenne cHeTeM CHMHXPOHHOTO WMMYAbCHOTO moxnemaxus (CHI)
AnA NONHBA NUTOMHUKOB B YCAOBMAX Npearopull nra Hasaxcrana wveer
PAL OCCTOMHCTE, OCHOBHEMH M3 KOTODHNX ABMNANTCAH:



126

- MPefeNnbHo paccpeaoTaurpaeTcs noauskoft rox (nomsommmuit pac-
xon ¥ annapary 0,05,,.0,2 a/c, x nonusHomy TpyGonposogy - 0,20, .,
1,0 a/c), uro smawmrensHo coxpameer sarparn Ha ycTpoHcTBO TpY-
GonpoBofHCH# ceTH, & TPYGONPOBOMHAA CETh COCTOMT B OCHOBHOM M3
TpyS manoro auamerpa (ID...25 wm), uro amawressHo obneruaer ee
TPAHCTIOPTHPOBKY W MOHTAX B YCJAOBHAX Npemropmit;

= OTCYTCTEME BOMOCGOPOTA NpH OpPOEHMH HeSOMBIMX YUSCTHOB WK
MHHMMANbHOS KOMMYSCTEC BOROOUOPOTHHX 30H Ha GONBUIMX CHCTEMAX He-
KIDYAET MOTPECHOCTH B CAOMHHX DEryJupyouux ycTpoficTsax, cnocofer-
BYeT MaKCHMAJIbHOMY MoBHUeHMo koofduuMeHTa WenOTb30BAHMA oSOpyHC-
BAHUA;

~ BOSMOXHOCTH DeryJAHPOBSHUA CPeNHEN VHTEHCHMEBHOCTH HOMILA OT
0,02 no 0,002 jas/MitH N03BOAAET OPOWATH NWTOMHWEN, DACTONOWEHHHE
Ha MECTHOCTH CO CHOXHMM penbefoM, M WCKANUMTE NPK 3TOM BOJHYO
3PO3UN MOYE; i

~ [OpH MONHBE CHCTEMAMH CHHXDOHHOMO WMMYJLCHOTO NOXNEBAHUA
ofecneunBaeTea CTPOrO HOPMMPOBAHHOE, HanpasleHHOe BosgelicTaus
AORIA Ha pacTeHWd NHTOMHMKA, W MoafepmubasTcA Oes peawux Hoaela-
HWA HE ONTHMEJBHOM YPOBHE BAAKHOCTH NDH3EMHOTO CNOA BO3OYXa W aK-
THEHOT'O CNOH MOYBH;

= TPH PAMEHEHHM TAWMX CHCTEM B YCAOBMAX Npearopit ans opo-
meH!A HeCoAbWMX MO [UIOWaAW MMTOMHMKOB MOTYT GHTb KCMOJB30BSHH
MANOIEOMTHHE BOJIHHE HCTOUHWKH;

- cucrems Cill moryr OuTs Mcmonb3oBaHH He TOABKO LMA Opome-
HHUA, HO ¥ WLIA G0pbOM ¢ 3aMOpPO3KaMH, COMESHAMH M BPeIMTENAMM, IS
BHECEHWA YHoOpeHMit BMECTE ¢ MOAMBHOR BOmOM;

— HajHuWe B YCNOBHAX Npearopuft mra HasaxcraHa IHAUMTENBHHX
Nepenafios IeQfie3UYeCKHX BHCOT MECTHOCTH MOSBONAET BO MHOTHX CAY-
UAFX MCMONb3OBATH CAMOHANOP, YID 3HAUWTENBHO CHAKAET 3aTPaTH Ha
CTPOHTENBCTEO M BXCMTyaTamMo cqcereMmu CHI.

B 1983 romy Ha MaTowHWKe CJaGOPOCHNX MOABOEB MIOUALLD
11,5 ra B HepreHCHOM MIOROATOJHOM cosxose RmamCyickoft oSnacty
OCYWECTBASHO CTPOHTENLCTBO CHCTEMH CHHXDOHHOIO MMIYNbCHOT'O AOK-
neparua. Cucrema (puc.I) swmuaer HacocHyp cTaHuMp ¢ NyJIbTOM yh-
PABIEHHA 2, NEYMA HacocaMi 3, I'eHepaTopamyu WMMNYTLCOB masieHus 4,
ROMaBHOHHMH AMMapaTaMd O, ceTh pachpefenuTentHux B M noaweHm
TPyGONPOBOMOE € UMOYNBCHEMK NOXAeBaTeNsMM 8 u MORDEMM KoNoaua-
mu 10,

Faora wanynbcHux fompesarenelt ocymecTBIAETCH [0 CHATHANEM
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Pyc. I. [pumumnuansuan cxema cucrewm CHI 5 Meprenckom

NIONOATOAHOM COBXO3E

I - Gynxa HacocHOM ETEHEHH; £ - NyIBT YNpapieHHA;
- HACOCHYe arperard; < - PEHEpaTng MMITY1bCOB
JABNeHuA; O - KOMAHOHue amapardl; © - pacnpepenu-
elbHHe TPYGONpoBofsl; ¢ — MOIMBHNE TPYOONpPOBOIH
- Hmnynbfsue noxnaeBaTend; ¥ - KOHTDOAbHHE NO%-
ERaTelH ; - Mokpue komomuw; II - HakoneranbHui
ak; 12 - pacnpepenwrenbHue TpySONDOROIN 3 KCMEDH-

MEHTATBHOR YCTRHOBKW; I3 - BRHTHMASB.



NOBHUEHHA ¥ MOHWKEHHA NABNEHHA B TPYOONpPOROAHOM ceTH, (HODMHDYEMEM

FEHEPaATOPOM HMIOYJIbCOB JAaBIEHHA.

HanopHwit wnanaH resepaTopa coemMHAeT TpPYGONDOBOIMYN CETh
HacocoM (CHPHAnN NOBWMUEHMA NABNEHWA) - MPOMCXOMMT HAKOIUIEHHE BORM
B I'HApOTHEBMOAKKYMYJIATOPAX NORIesaTe/efl 00 PACUETHHX NapaMeTpoB
(rfaysa), sareM cadeHOfl Knanax coesuHseT TPYSONpPOBOOHYW CeTh C A&T-
mocdepoft (curHan noHuMmeHHA HaBNEHME) - NPOHCXOAMT OOHO BPeMEHHHR
BHMIECK HAKOIUIEHHOTO ofnema BOOHW Ha NpWwieraniyo mwiomans. [lpogosn-
KATENIBHOCTD NMKAA "Nay3a-BRiliecK” PeryJMpyeTcA MIOMbUATHM Kpa-
HOM, YCTEHOBJGHHHM HA KOMaHOHOM &MNapare.

s nposefiedus MCCISNOBAHKHA MO TEXMOJODMM MONMBA MATOUHMKOB
Ha cucreme CHl s MepxerckoMm muogoArofiHoM cOBXO3€ CMOHTMpPOBaHA
3KCNEPHUMEHTANbHAA YCTAHOBKS C MIOHANbY OUCAYRMBEBHMA © ra, RBIA-
PUAACA COCTABHOM 4acTbo NaHHOR cHcTemw. Palora sxcnepdmeHTaNbHON
YCTBHOBKH MOWET OCYWECTBIATLCA HesasBkcumo oT paloTd Bcelt cucTe-
M, [JIA 4YEr0 CMOHTHDOBAHO ABA pacnpefejuTessHux Tpyfonpomopa 12
c seHTwisaMu 13, ofopymopaHve MIA KOHTPOJBHHX YYSCTKOB C JOmOe-
parensmu "Poca-3" (HenpepusHoe mompepanue), Hacoc SKM& u cpen-
CTBA YNPABICHHWA, LeXHHUECKAR XADAKTEDUCTHKA CHCTEMH faHa B Tal-

aune I,

Tatampa 1

Texunueckan xapawrepuerxa cucrems CHI

! .
Haumenosanue moxasarensi F MNapamerpu
I ! 2

Tun Cuerema CHEXPOHHOPG MMIYALC-
HOT'O JomAeBaHus

Mpusimun pasoru HunyascHoe pomnenanue

Mromags nonuea, ra 11,5

Pexum: padoru AnToMaTHYSC KIf

Bopononaua 3a uac wverofl fii B

padoTs, m3/ra

CpenHAs MHTEHCHEHOCTL HORAA, 0,003, ..0,011

MM MHH

HosgpumuenT nonessoro meficTeMA 0,59

KG:}:I::IJMU,HEHT HCMONE3OBAHKA 28— 0,96

MEeJBHO®R MIomanH

CreneHbs apTOMaTHIALMK NpolEcca 0,59

nogkpa

Mpononmenwe Tadn. I

I 2

0 Hacochas cranims
Tun SaxpurHi
KomuueCcTBO HACOCOE P
Mapka 316

Th 12
g
Napnenne, Mla 0,70
FtrauunneE:&n MANHOCTE OFHOIO 17
Hecoca, K
HKonwyecTBO FEHEPATOPOB MMIYAbCOB 2

IaBAGHWA, OIT.

Ceneparop WMIYABLCOB BABNEHMA

Twun .

NpuHumn paSoTH

Ynpasnsomul sAEMEHT
Menomuurensuuft oprax

Bpema fopuuposanus mmmyabes
NOHMREHHA NABNEHWA, C

Epema moappara B MexonHoe no-
AOWEHWE, ©

liponyexuan cnocofHocTh, /¢

Puppapnxueckud ¢ ofpatHoft
CBA3LR

Coemmrenve TpySonposogiolt
CeTH € HAMOPOM WIH ATMOC-
e pot

['wppasnvueckoe pene ¢ aud-
(pepeHipManbHEM [OpIHEeM
Hranas ¢ wemSpasssM npueo-
1,5

I,

0,2

po IS

Punyascuwe pomgesarenn

Tun
Ynpasnenne

Hoxpesanbxas Hacagka
Ranwuectro cTBONOB
Cxema paccramosxu

eM BHILIECKA, I

Rapsuocrs nomera etpyw no
KPafiHuM ganim, M

Yron nomopora 3a omuH uMKa,rpen.

Cpeny
AR MHTEHCHEHOCTE MOA,
MM ML e

Hhatyabcruft

lpuHy puTensHoe Mo CHUrMesaM
MOHWREHHA ¥ MOBHNEHHA NAB-

neHMA B TpyGanposone
“Fl]l:'.ﬂ.—:;"

I

no keagpary (36x36)
10

28,..30

4...0
0,007
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HpewsymecTsa npumeteHus cucted CHl pna noausa nuTommuKkoB
HOCTATOMHO OUSBHIHW: MPpSAciLbHC PAcCCDefOTAUMBAsTCH NMOMNBHOR TOK
no nnomand nomuea (nogsommMeii pacxop K annapary 0,05...0,2 a/c,
K foaneHomy Tpytonposomy (,29...1,0 n/c); muHamanbHoe xonuuecr-
PO BOZOOGOPOTHHX 30H WAH NONHOE OTCYTCTEWE BonoofopoTa; HCKID-
YEHHE BOTHOW 2PO3MM MOUE; NOMAEPHEHME HA ONTHMANBHOM ¥pPOBHE
BISKHOCTH NPUM3EMHOTO CJCH BO3J¥Xa W SHTHBHOIO CHOR NOUBH; BO3-
MOXHOCTB WCNOJb3OBAHWA B YCAOBHUAX NpPEArOpUl ManopefWTHLX BOJ-
HEDX MCTOUHMKOB; MCHOOAL30BAHME UX HEe TOALKO ANA MOAMBE, HO H
ong Gopebu ¢ 3aMOposKamd, CGodesHAMKH W BPEIMTEAAMK M LIS BHece-
HHA ymooOpenuii BmecTe ¢ NomWeHoft BOJOM; MO3BCIAST SHAUWTENBHO
CHHBHTb 3aTpPaTh HA CTPOMTEABCTEO M BHCIUIYATALMD CHCTEM.

Coanannas Ha cucreme CHIl sreliepmvenransHan yeTaHoBra MO3EO-
nfeT TUOKC DPeryIMpOBATL BABKHOCTE W TEMINEDATYDY MOUBH W TIPU3eM-
HOTQ CI0A BO3OYXA, M3MEHATL CPEAHOK WHTRHCUMBHOCThL NOMNA B Ope-
nenax 0,003...0,0IT sv/Mun ® cyrousyn somomopmauy 48...I140 u®/ra.
C ee nmowmompn GymyT NpoRefleHH WCCARNOBAHHA 1O oTpatoTKe TEeXHONo-
T¥ MONKBA MMHTOMHWUKOR.

INTEPATYPA

I. Copasouwnrk no mexamusamyuu opoumenud./Tog pen.B.T.lrenu -
M.: Komoe, 1979, .

<. Cnpapounuk rupporexuuxa./llop pen.B.H.Arexceepa, 3.B.lepumy-
Hopa,.- Ama-Ara: Hafimap, 1972,

S.Koparun AH.,, lanvunsuenrxo H.B upgp. Texun-
K8 OPOWeHMA KYNbTYypHux nacrum. - M.: Homoc, 1973,

4, Canpnrypcriuin AM.,Besponnos H.A lexa-
HuaamMa noxeswx pador. - M,: Homoe, 1978,

5. Padunosuwu Afl.,, Kpe x x e p H.D. Cosepuencreopa-
HAE TEXHWKW W TEXHONODMM MOJMBA B YCAOBMAX MpemropHi.
- B ¢0.: CosepmeHcTBOBE2HME ODOCMTENBHEX CMCTEM W TEXHO-

JOTHH ODOWeHHA CEenbCKOXORAMNCTREHHWX HYALTYp B Kasaxcrane.

Tamxenr, 1960, '

6. Mnoponunt muromkuk./Coxp.nepeson ¢ wem.P, Il Kynpasuena non pen.
3.A.Mernuukoro. - M.: Komoc, I978.
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D.4.By#xo
CTAPIMA HAYUHHR COTPYIHHME

B.A.Eapron
cTapuMii HAYUHHR COTPYIHHK
( KasHWMBX)

TEXHOAOrMA [NOMMBA CAOB M OCOBEHHOCTH BGLOPACIIPEIEIEHHA
HA CHCTEMAX CUHXPOHHOIO WMMIIYIBECHOI'O [OXIEBAHWHA

B yemomusx wra # mro-soctoxa HasaxcraHa ans opoweHHA cajuos,
pacrooKeHHEX, K&K OPABANO, Ha [IOWALAX C SonLunaMH YRIOHAMA W
eoEHEM peabedoM WMecTHOCTH, UenecoolpasHEM ABIASTCA NpHMEHEHME
CTAIMOHADHEX CMCTEM AOKAeBaHKA. K TaxMM CHCTeM&¥ OTHOCATCA CHC-
meyH ‘CHHXPOHHOMO WMIYMBCHOrO JOXKHGBEHWA, TEXHHUECKHE M TEexXHOmO-
ruuecKue OcHOBH koroporo paspeforanu B BHIO "Pagyra" (r.Honmmsa)
w KasHHMEX, ;

HasHWMBYX comeecrHo ¢ Hasaxcwwm HHM nmomosomceea W BmHOrpa-
HApCTEA MPOBESHH MHOTONSTHHE HCCAGOBAHHA MO H3YUESHHO TEXHONO-
PHH CHMXPOHHOI'O MMIOYIBLCHOI'D ACANEBEMHA CANOB ¥ €0 BIHAHME HA
BOfHNfl DeXMM DOYBH, BojonorpebueHHe, pocT, (QHUIHONOIHUSCKHE MOKA-
3aTENH W YyPORAMHOCTDH RONOHH. OTH HCCNONOBAHMA MOKASANM BHCONYO
adhenTUBHOCTD CHHXPOHHOTO HMIALCHOTO NONMASBAHWA B YCHOBMAX
npenropuft wra ¥ wro-socroxa Hasaxcrama.

CurxpoHHO® WMIYIBCHOE AOKNEBaHWE OTHOCHICA K BHILY TEXHHUEC-
KHX CDELNCTE OPOWEHHA, NO2BOAACEHMX OCYWECTBAATH BOAOMOMAWY HEIpe-
PHBHO B TEYEHHS BEreTAnMOHHOrC Mepdoda ¢ GoALEGG: NpPHOMMrEHMEN K
Texyme WHTEHCHBHOCTH BOJONOTPelienwa MNONOBMX KyAbTYP. llo cre-
NeHH NpASIAMEHAA MHTEHCHBHOCTH BOJOMNOBAUH K MHTEHCHEHOCTM BORLO-
NoTPeCHeHHR PAasIHYanT, Kak 970 wiaccupwrmpyer B.®.Hocewxo /1/,
alcomOTHO CHHXPOHHOES, CHHXPOMHOE W NOJYCHHXPOHHOE NOMAeBAHHE.

[lpy aBcomoTHO CHHXPOHHON DOWIEBAHHM BOMOMORAUS OCYNMeCTBIA-
ETCA B NONHOM COOTBETCTEMH C M3MeHAOMWMCA BOJONOTpESIEHHWeM B Te-
ueHHe cyTox. CHHXpOHHOE WMIyIbCHOE JoXuneBaHMe ofecneuMBaeT WOHO-
TOHHYD BOMONONAYY B TEeUEeHHE CYTOR B COOTBETCTEMH. CO CPefHecyTou-
HOW MHTeHCHBHOCTBED BOjomoTpelneHua. [loTyCHHXPOHHOE MMIyAbCHOE
JoxIesaHHe ocymecTBIAST BONONOAAYY B TedeHHE CYTOK MPepPHBKCTO
Yepes onpefeneHHHe MHTEDBANH BpeMEHH C MHTEHCHBHOCTBO Gonbmeft,
YEM CPENHecCYTOUHAA MHTEHCHBHOCTL BOAOHOTPEONSHHA.

OcymecTenenue BONONMOJAUH HA CHMCTEMAX CHHXDOHHOTO MMIYABCHO-
P'C NOROEBAHKA CANOB MOMEHO OHTL YBA38HO ¢ GMONOTMUECKMNM OCOGSH-
HOCTAMH W arpOTEeXHMKOR 9THX NMHOPOJNETHHX pacTeHMi.



132

o cymecreyomefi arpoTeXHHKe BOSNCAMBSHKA MIONOBHX KYABTYP
/2/ We pre W PrO-BOCTORE PECHYGIHKY MPOBONAT CAeyDmHe TexXHONo-
PEUECKHE DpOLecCH: OpefnocauouHas ofpafoTxa mouysM; BHeceHHe op-
PAHO-MHHEPANbHEX yRoSpenn#t; o06pafoTRa MOGEH B MOMOHED CANAX;
BO3NeANBAHNKE MERPANHNX KYJAbTYP B MOJNOLNX CANAX; MONHBH; XMMH-
ueckan Oopbla c BpsmuTensMM M GONE3HAMM; OODS3EA MONONOBHX ne-
PeBbeE; YOOpKa X BHEOB IMIONOE; MOCHeRereTAIEONHAR ofpadorra. Ta-
RHE IPOUeCCH,KaK HampHWep, ofpeska NIONOBHX HNepeBhEeE, BHICTHA-
DTCA B CPOKH, KOTJa opomeHMe He Tpefyerca. Coapepamme, ySopxa u
BMBOS JNETHWX COPTOB AGNOK, XHMMUECKAa Gopb6a ¢ BpEmMTenmat M 60-
AE3HAMH ~ BTO T TEXHONOIWUECKHE ONEpAIMH, KOTOPHE COBNANSDT HO
CPOKEM ¢ MPOBEASHWEM CHHXPOHHOPO WMIYIBCHOTO NORNEBaNMA. B cBg-
2 C MPOBSJISHHEN 3THX OMEDAIMA HOOGXOMMMO BMRIDUATS M padoTh
OTIENbHEE TIOWALK CHCTEMH, UTO NeN8ST HEeBOIMONHEM CCYNecTBIeHHE
afCOMOTHO CHHXPOMHOrO AQRuEBaHNA. LlezecooGpasHim apisercs npoBe-
flEHHe CHHXDOHHOT'O NOMUEBAHMA, HO B OTHEAbHHE NEPHOMN BEreTarmy:,
B SABMCHMOCTH OT BENHUMHH HCRINUAEMONl M3 NOMMBA IUIOWANM CHOTEMH,
MORET LOABAATBCA HEOOXONMMOCTS B IPOBENSHUH NONYCHHXPOHHOTO MOM—
HeBEHUA. : '

lipsmepsu® IPapHE BONONOPAYH B TEUSHHe BEIeTAIMOHHODO nepHoga
BO B38HMOCEASA C BORONOTPECNCHHMEM. M TEXHONOrHeH ArDPOTEXHWKH G-
NIOHeBOrO CaNa NMpHeefsH Ha puc.l. .

UcHoBHO TepPHTOPHAIBHOM SRMHMLEH B HpaXTHKE NPOMMINEHHOTO
CaNOBOACTBA ABNASTCA KBaprax /3/, miomamh KOTOPOro NpHHEMAETCA B
npepenax 10...20 ra. B mpepmeaax omioro eaprana paswemspr copra,
XOPOmo OMEAMOWHE EDYT APYI'a, OMHOBPEMEHHO BCTYNANUME B NEPHON
TIOAOHOMEHH A, NPHMEPHO ONHKX CPOKOB CO3DOBEHKA M JMSDERX OJWHE-
KOBYD MPOLOAMHTENBHOCTE EHM3HH. :

Ha cHcTemax CHHXPOHHOPO MMOYABCHOrO RORIEBSHHA OCHOBHOM 18p-
PHTOpDHRUIBHOR epsHMUeH aBagerca soHa (Momynbnuli "GroK-yuscTox"),
H8 KOTOPOR ympasfieHwWe paGoToll MMOyIbCHMX NOEAeBaTeneft oCymecTRAf-
erca Ges BOJOOGODPOTA OT OMOr'O &BTOHOMHOTO HIN YODABIASMOrD re-
HepaTopa wMnynrscos papmenns /4/, [oarToMy mpm ocymecrTmueHHm cuM-
XPOHHOPO HMUYJBCHOPO [OXNEBS8HHA B YBA3KE C TexHonorHel Bosnenn-
BBHWA CANOB HeOo0XOoWi0, WrofH MIoWaub 30H OIS PABHONR WIH KpaTHOH
WICWANH KBADPTANOB.

B ycnosMax mpepropuit mra i pro-socroxa Hesaxcrama camu supe-
WHESOTCA, HAK NPaBHNC, Ha IIOHANAX ¢ SOABMMMH YRAIOHAMH M CIOXHEM
pensedoM MecTHocTH. B atux yenoenmax muomamy camop MeHADTCH B M0 =
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Puc. 1. 3asucmocts MEXLY BOmONOTpeCNeHMeM AGIOHeBOI'o
Caua u sopomopaveld OpK CHHXPOHHO-HMIYILCHOM
JOXNEBEHMHM

I - cpemsecyrounuit BEPUIMT BOmOOOTDEOIeHH S :
2 - cpemHecyTouHad agunnnaqa% g ?-ngeuﬂ &

NpeKPaMEHHA BOLONONAYM BBIEeHUH Arpo-
TEXHHUEeCKHX Onepanufi. i s pu

X npepeaax or O mo 350 ra, losromy g OPOWESHKA CAAOB MOIyT
JCTPAUBATHCA ONHO M MHOPO3OHHME CHOTEMy CHHXPOHHOI'0 MMIOYALCHOrO
ROKNEBAHMA

B ofmem cayuae MAKCHMATBHEA PACXON, KOTODHH MomeT NOCTYTIATE
Ha cHcremy, OnpenensdeTcA no dopyne:
i 0, = &Ewimx-ufn'ﬁs : (I
86,41 Keym .
Dpe Q, - uaxcumanbuu Pacxon cucremu, a/c;
Abvmaz - MakcmarsHEl cyTowH nedUIMT BopomoTpefiets
wroposoro cema, m>/(ra.cyr.);
e - MIomanh CHCTEMH, ra;
7 - kosdpuiMeHT noxeaHoro REeRCTBHA CHCTeMu:
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K; - wosddumMent, yuuMTHBADWMI 38TPATH BOMH HA YBAGMHEHWE
OpU3eMHOro CAOA BO3NYXa, NPHHHMAESTCA DEBHEM
J ERE (Rl G0c |

cqm— KOBODMIMEHT CYTOWHOTO WCMONB3IOBAHMA CHCTEMH,
npwsmaercs pashm 0,85...0,90,

Ha npomyck sToro pacxofla PaCcCUMTHBAETCA HACOCHAR CTAHIMA
cHCTeMH WAM HanopooGpasyrmui TpyGonpoBoj, & TAaKME XOJA0CTaA UACTD
MarscTpanbHoro TPYGOmpoBOnA.

Hax eupHo ua rpapuxa Ha puc.l,OpH OPOBENCHHH CHHXPOHHOIO
MMITyJBCHOI'O AOXNEeBaHHA HEoOXOLMMO OCYWEeCTRIATh ONpefesieHHHe one-—
PAIMK EPDOTEXHWRE, NP KOTODHX NMOMHE B CANY HEBOIMOXEH WIH HE-
EenaTeleH .

3a ppema NpoBejieHMA ArpOTEXHWUBCKHX MEPOOPUATHR Ha OTHe’b-
Hux kBapranax (soHex) MIOLOROro C&JIA BAAXHOCTH MOUBH MONET HEC-
KONBRO CHMXATHCH, INA BOCCTAHOBISHMA €€ YPOBHA HO ONMTHMALBHOI'O
HeoOXOIMMO OCYmMEecTBIATh MHTEHCHBHOCTL BOJCmOmAuM Goxbuefl TeKy-
mero sojonorpetnenxa. lpopomtMrenbHocTh PafOTH CHCTEMH C MOBH-
‘meHHoft Boponopauefl, KOTOPaA OCYMECTBIASTCA MPK MaKCHMATbHOM
'pacxofie HanopooSpasyomero yaia, cfpepenserca no dopyae:

ﬂEvﬂn'tun"Pun"pnﬂn : (2)
0y (8 Eymazx - 86vn on)
raue tn_m - mepwon paboTH CHCTeuH oche MNPOBENeHHA cnepa-
IMi ¢ MAKCHMANLHEM DACXOMNOM, CYT.,
ton - mepuon NpoBelieHKA TEXHOMOIMUECKKX Onepami,
CyT. ;
abvon - cyTouHHf mefMiMT sofonoTpelieHHA ILIOLOBOTO CAAd
pacueTHOR ofecneyeHHOCTH B NEPHOA OPOBEReHWA
rexHonorKyeckux onepamuft, u°/(ra.cyr);
ﬁgvn-ﬂﬂ— - cyrouHufl meduMIMT BOACMOTPEONEHHA MNONOBOrC CAua
pacyeTHOH OfecneveHHOCTH B NEPHOA HOCHE Npose-
NeHKA TexHonorkueckux omepauust, 1°/(ra.cyr);
ﬂEvmﬂI - MAKCHMMANBHHA cyTouHHll geduimMT BOAONOTpelNeHHA
IUIOPOBOr0 caja pacuerTHol ofecneueHHOCTH,
u2/(ra.cyr);

K

tnnn==

Pon - ocamkn 38 NEepHO] MPOBENEHHA TEXHONOTHUECKHX
onepaimit, u°/ra;
Pnon - ocapxu 38 nepuop mocae NMPOBeNEHMA TEXHOAOIHYEC-

3
K¥X Onepaumfi, m”/ra;
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!25 - KoadPUIMEHT MONEsHOro JefeTBHA CHCTEMH C YueTOoM
34TPAT BOQH HA YBIaRHEHWE NPU3EeMHOI'0 CAOH BO3IVXa
M CYTOUHOI'O WCTIONbIOBAHMA CHCTEMH.
lins onepaTWBHOrC ONpEfeNieHHA NPOJIOXMTENBHOCTH DafoTH cHe-
reMd C MEBHCHMARNBHEK DPACXOHNOM MOCTDOSHA HOMOIpaMMa, NDUBENeHHAA
ya puc.2. llo sToli HoMOrpaMMe B 32BHCHMOCTH OT BPEMEHM NDOBELEHUA
TEXHOMOMMUESCKMX omeparuil, pacueTHONO TEXYWEro BOLOHOTpeCHeHHS
MIOMOEBOI0 CANA M CYMMADHHX OCANKOB 538 DacCMATDHBAEMHP nepHon
oHpELENAeTCA BpeMA padoTH CHMCTEMH C MAHCHMANBHEM pacxomoM. [lpw
NpoBefieHHH MIAHOBHX TEeXHONOMMUSCKHX onepanMil ¢ M3BecTHHMH Cpo-
raMy ¥ rpaduxoM BopmonopauM MOXHO 38paHee YBeNIWuMBaTh BOOONO-
Jayy ¢ USAB0 COBJAHHA HECKOJBKO MOBMUEHHHX BJIAMOSANACOE B NOUBE
¥ Hauany NpPOoBeleHHs onepaiMi.

Boena Mp0BEREHA IMEXHORORUNECKUX ONEQAUE, Y.
/.
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Puc,2, Homorpamua ans onpepeneHus epemeHM pasorTH
CHCTEMH C MAKCHMAMBLHLM DPACXOHoM.
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B cayuae omiosonHEX cucTen nuomemsn O...20 ra nps nposege-
HHH ArpoTexHMuecKWX onepamMi B cpoxW, COBNANADEHE C MAKCHMANB-
HEM BOROMOTPEeCNEHWeM CANOB, BOSHMRAST HeolxommmocTs padoTH CHC-
TEMH C MAKCHMANBHHM DACXOACM B MEPHOA MOCHEe NMPOBENEHMA omepa-
IH# B TeueHWMe MIMTENbHOrO BpPEMEHM, 4YTO MOMET HEe COlAACOoBaThLeS
¢ rpejurom BojononbacsaHua. [lostomy B cayuyae ONHOZOHHMX CHOTEM
CHHXPOHHOI'O MMIYALCHOT'O NOEAEBEHHA HeolXOoImio MpenyCMATDHBATD
YCTPORCTRO HAKOMMTENLHMX eMKOCTeH.

B cayuae MHOrO3OHHHX CHCTEM NpH NMPOBEJEHHM AIPOTEXHHUSCKUX
onepaift Ha OTHEeNbHHX 30HaX (kBapranax) pacxop, nocTynapmuil Ha
CHCTEMY, pacnpeleffeTcAd Ha OcTalbHHE S0HH, I'Je NPONONXASTCA CHH-
XPOHHO® IRMIIYyAbCHOE JOEAEBAHME. 3a HTOT NEDHOA Ha 3THX 30HAX CO2-
ABNTCA HECKONBKO MOBWUSHHHWE BAATOAANACH B MOYBE, KOTOPHE DACXO-
AYOTCA BOOCASACTBHMM NpH BHIUIDUEHHH BTHX 30H K3 pasorTd.

llopumennuni (waburounuit) cyrowsult medunur posomorTpeSneHus,
KOTOpHR cosjgaeTcA Ha paloTapmuWX 30HAX CHCTEMH, ONPESASNASTCA M3

Arevi W, s )
sk
rie AEH - uaﬁu':_'mmuﬂ cyvouneR peduumr BomoHOTpetmeHHA

IUIOAOBOT'O CANA 34 NEepPHON ArpoTeXHWUYeCHMX
onepeft, M°/(ra.cyr);
aﬂﬂ - TeKYmMit cyTouHull nedwimr BOJOMOTpElNCHHA
pacueTHoft ofecneueHHocTH, t°/(ra-cyt);

. W - nnomamb cucremm, ra;

W, - MIOMALL CHCTEMH, HA KOTODO# NpoponmaeTcs
loxieBaHHe, Ira.

Beuny aToro npM OCYWECTBISHMH CHHXPOHHOTO HMMIYJIbLCHOIO HOK-
ACBaHMA TUIONOBHX CANOB B YBA3KEe ¢ cymecTeynme# arporTexHWkod BPoa-
HUKSET HeOoOXOLMMOCTL B OCYMECTRASHWM BOJOOSOPOTA HA CHCTEME, KO-
TOPHA 32BMCHT OT KOHKPETHHX YCAOBMN, XapaxTepHIyomWX MacCHB Opo-
mEHKA, COPTOBOH COCTAB KYABTYP, NPHHATYD ArpPOTeXHMKY BUpamMBA-
HAA TUIOROBEX KYALBTYD KW TpeOyesmufl pemuM HX OPOmeHWR f:.rcnﬂﬂuﬂ pa-
SOTH WMOYIBCHHX NOXNEBATENSH 3[46Ch He PACCMATDUBADTCH). Jpd aToM
npomyckHas cnocofHocTs Hanopoofpasyomero TPYSONpoBoaa WAM Ma-
PHCTpPAnbHOrO TpyGonpoBofa M, COOTBETCTBEHHO, MX AMAMETp HE 3aBH-
CHT OT OPMHATON APPOTEXHHKH W MOEET OMpPEleNATECA M3 BHPAXEHUA:

*evogoduopAds cdonxoe wdiowenl HMHoraTaduo ¥im ewweddowoy ‘g *OMg
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e ;’Ema; We Kn
“ “I*EEII*E"Hch Uzen

rae  Alymar- MAKCHMANbHEE CYTOYHHA NSPUIMT BORONOTpeSHeHus
MIOOBOrO Caja PacueTHOR o6ecneusHHocTH, M%/ra;

(4}

We - nnomans cueremu, ra:
ﬁa =~ PROMyCHAEMAA CKOPOCTE WIA MaTepuana TpySonposo-
1 “.""'3;

Kn - xoodPuumenr, yunrusaomup NOTEPH BONN HA YBIaE-
HEHHE NPH3EMHOr0 CJIOA BO3OyXa:
I‘fcm - HODJPHIMEHT CYTOWHOrO HCNOAb30BAHMA CHCTEMH;
7 - woagpuimenT nonesHoro jedlcTEMA cHCTEMH,
AMAMETDE 30HHEX TDPYOONDPOBOLOE HOMKHE ONPeNenATLCA M3 YoAo-

BHA PACHpEeNenCHMA BCEro pacxofia, NOCTYNAKMMEro HA CHCTEMY, B
NEPHON NPOBSNEHHA TeXHOJOrHYer Kux onepammit ¥, BCAENCTBME aTOrO,
BHKMOUEHHA M3 pafoTH OTNENBHHX 30H CHCTOMH:

r‘E"a:\, Alvmaxr - Wt Kn

86,57 - Keym -Voon (V-1) i
rae N - ofmee xomMuecTBo 30H Ha cueTeme, NPYHMMEETC R
papHEM I;
N - KONHYECTBO S0H, BHEMOUESHHEX Ha patoTH, B H0-
aax or N .

Ara ONpefleNeHUA OMAMETDOR 30HHHX TPYGONpPOBOACE COCTABNEHA
HOMorpamma., npusefeHHad Ha puc.3. Komuuecrso som (xsapraios)
CHCTEMH, BHHIDUAEMHX OMHOBDEMEHHO W3 MOAMEBA, NpMHATO o O no
0,5 ofmero konMyecTBA 30H HA CHeTEME. - :

Taxma oSpasom, ocymecTeieHue CHHXPOHHOrO MY b CHOrO
AOKIEBAHHA CAM0B NOMXHO OMTH COPNACOBAHO C KOMKDETHEMH YClo-
BUANM MACCHBA OPOWEHHA, COPTOBOI'O COCTABA ILIOLOBHX KYIBTYD,
IomaneR DON HUMM M NPUHATOR ArDOTEXHMKM MX BO3NenuBaHHA. Bee
STH QAKTODH BIMADT HE HEOOXOMMMOCTb MpOBENSHHA BopooGopora Ha
CHCTEME CHHXPOHHOI'O MMITYAbLCHOIO noxpepaHua, nonfopa OMaMeTpoB
S0HHHX TPYGONPOBOMOB M YCTAHOBKM JONONHATENbHON 3an0pHO-pery-
AHpYomell apMaTyH.

ARTEPATYPA

1. Hocenxo B.E [(puiuunme v BOSMOXHHE TEXHHUECKHE pewe-
HUA HENpepuBHOr0 BOAOCHAOKEHWA PacTeHKf B COOTBETCTEMH
¢ ux sogomorpednenued. - B kH.: Texuuueckoe cosepuer-
cTROBaHMe opockTensHux cucrem. Tpyas BACKHWI, M.,
1978, ¢.124-143,

2. TunoBHe NepCNEeKTHBHHE TEXHOAOIHUECKHE KAPTH BO3ACNHBAHMA
¥ YOODKM TEXHWUSCKHX, OBOWHHX, MUICAOBHX KYIBTYP M
suxorpaga B Hupruackop CCP, - B wmu.: B.Il,Cemenenxo
4 np. CHcrema BepeHus ceabckoro xoaspcrea Kupr.CCP.
Gpynae, 1982, c.240,

3. 3emneycrpourensuoe npoexruposanue /llon pen.Hupoxuna B.D./ -

M. : Komoe, I976, 256 ¢,
Hocensxo B.D Texuuxa wemynscHoro poxuesanus. - M.:
Hoxoe, 1973, - 126 c.

.
o,

H.T ., 3y6
mapm(lﬂagm COTPYIOHHEK

TEXHONOMA NOMABA CAXAPHOR CEEHIH HMILYIBCHHM

posegeHH:M% B MpeAropHux pafoHax vra Hesaxcrasa uccneno-
sannmai HaaHWMBX w WGP AH CCCP npw yuscTuM apTopa BHABIEHO NO-
NOKHTENbHOE BIHAHWE MMIYABCHOTO ROXAEBAHUA HA POCT M Pa3’sBUTHE
caxaprolt ceerns /I/. [lpuSaeke ypoxas caxapHofi CBEKTH H& BapWaH-
TaX SxeIHEBHHX MOJWBOB WMIYJAbCH:M moxpesanueM Hopuamy 30...
60 w3 /ra cocrasuna ot 90 mo 130 m/ra. 9ro ofBACHASTCH NOBHUEHHEM

OTHOCHTENbHOM BIAXHOCTH MpUseMHOro cios poapyxa Ha 20,..30%,
yMeHbueHHen ero Temneparyps Ha 2...3°C u, uTo OCOOEHHO BaxHO,
ﬂﬂm'BPEEHHEH BIAXHOCTH OeATeabHOI'0 CAOHA NOYBH, B TOM YMCiIe M
B BEpXHAX enosX, Ha NocTomMHowm onTiansHom yposde (70...80% HB).
B ycnopuaxX eXeiHEeBHHX NOAMEOB MMIYJbCHEM NOKASBAHWEM B Jyu-
myn CTOPOHY W3MEHWAKCH W NMOKA3ETENW BOAHOIO DExyMAa pacTeHdll ca-
-KHPHGH CBEKNH. OT0 OTHOCMTCA K BOJOHACHMEHHOCTH JHCTLEB, HX
TPaHCIMpAalNK, BOJOOTHAYE, YPOBHD BOJONOPAOMEHMA W KOHLEHTPaLWK
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k1eTouHoro coka. llpu ememHemHmx mommpax YAYWOSETCA TEeMNepaTypHNH
PEXM DACTEHHIt 4 NOYBH, & TAINE MOKA3IATENM MHKDOKIMMATA opomae-
MOTQ MoAA. :

OcHosy Texwonoruu monuea CAXADHOR CBEHAN HMIYABCHEM NORIE-
BAHWeM COCTABNANS eXENHEBHAR MONAYA BONM Ha Moie cHHXpoHHo (B
CYTOYHOM paspese) momonOTpeGNeHMNd pacTeHul B 3ABHCHMOCTH OT Me-
TEOPONOrMUECKHX YCIOBM Ioga.

Texnuueckue cpepcrea CHHXPOHHOI'O MMMYJALCHODO NORNEeBAHUS
(CHL), cepumo mumyckaesue mpowsmreHHoCTSD (oSeeaunenme "Asrono-
mue", r.lupacnoas), paspaSorams s KasHUMBY 4 BHMMWTN /2/

Honerpywuma cucrems CUJ NPeNyCMATDHESET NpefedbHoe pacope-
AOTOYEHHEe NONMBHOR BOAN MO MuomAmM OpomacMoro y4yacTKa, ynpomas
BOLONOMb30OBAHHE ¥ MCKIMYAA HeoUXOomWMMOCTH BOLOOGOpOTA B Ero mpe-
Aenex, MPHBOINT K CHHREHHD CTOMMOCTH TRySonpoBoaHo# ceTH aa
CUeT NpMMEeHeHHs TpY6 mamorc mmamerpa ( d = I5...40 ) ua nomu—
MepHHX Marepuanoe. Ha cucreme ofecneuyusasrcs ABTOMATH3ALMA BONO-
ONANK B 3ABUCHMOCTH OT MOTPESHOCTH pacTeHWd B Boge. Hopuuponan-
Hult moaus oGecneuusaerca Gnaropapa CTPOre QUHCHPOBAHHOMY QOBeMy
# OMHOBDPEMEHHOMY BHOPOCY BOAN VMMNYMBCHEMM NOMIEBATE/AMM. Iheerca
BO3MOXHOCTL NO3WDPOBAHHO BHOCHTH PacTeops ymoGpeHwit, repdummnos
H XHMMEOHODAHTOB HeolXommol HOHUEHTDALUWK COBMECTHO € ODOCHTENb-
HO# BOmOft.

Cucrena CHIl mossonger NPOM3BOMMTE Nepepuen B padore, ofyc-—
IABIHBAEMHE ArDOTEXHHUSCHMMY NPHUMHEMM (BHeceHue yaoSpenu#l, on-
PHCKHBAHME ALOXMMHKATAMM, KyAbTHBALKM, NpOMOAKM M Ap.) u Buono-
PHUYECKHMH OCOCEHHOCTAMM pasBATHA pacreHni.

Texmonoruuec xun Oponecc noausa cHeremodt CUA B apromaruuec-
KOM pemuMe MpEeLyCMATDUBAST CIENYDEAS TEXHONOPHYECKHE OMEpaIHH :
flépenaua c yana aBTOMaTHUECKOrO DEryIApOBaHHA BOJONOMAYM CHMIHAna
O HEOOXOIMMOCTH MOMUBA Ha myckomymp anfapartypy HacocHOM Crayumu,
4BTOMATHUECHOR BHADUBHHE HACOCHOM CTAHIMH W 3anofHeHHe Bogoit
BCEX PHOPONHEBMOBKKYMYIATOPOE MMITYABCHRX Aoxnesatene no patoye-

ro pamnedis (HakomneHue), fopuuposanue FEHEePATOPOM KOMAHIHLX
CHI'HANIOB MMITYALCE NOHMXEHHMA OABICHHA B TPYSONPOBOAHONR CeTH W op-
HOBDEMEHHYW Nepenavy ero no Heft Ko BeeM HMITYIBCHEM JONISBATENMM
B COOTBETCTBMM ¢ TpefyeMolt MNH 3alaHHON MHTEHCHBHOCTHD BOJOMO/AE~
UM, cpadaTHRaHHe SAMNOPHHEX OPraHoR WMIYJALCHHX NowDepaTencft u Ofl=
HOBpeMEHHE BHODOC HAKOMIEHHHX B HMX 00BeMOoB BOJH, MOBOPOT HOm-
ACBAIBHEX HECANOK, NEPEKTOUEHHe NEHepaTODA B MCXOIHOE MOMOKEHME,

I41

noflaya CHrHans MoBLmeHWA NARIEHHA, SAKPHTHE 3aN0DHHEX OpraHos
HMIOYABCHEX HoxAeBarTenefl, NOBTOPHHY MpOLSCC HANOAHEHWA EBONOM M-
nyabCcHHEX noxpepareneff.

B cayuae OTCYTCTBWA Y3ana SBTOMATHUEBCKOI'C DECYJIHDOBAHKA BO-
JONOMAYM CHMCTEMA MOmMeT padoTaTh B DYUHOM DexMMe MO Nporpamue,
JANAHHOR ONMEepATOpOM.

lipu xpyraocyrouHom moauee cucremoRt CMI oSecneunsaerca nan-
MEHBIIASA MHTEHCHBHOCTE M HAMGOAbENAR ANHTENbHOCTL BOLOMONAUM M,
cNef0BATENbHO, DABHOMEDHAA 3arpyaHs OCODYLOBAHMA, ACKAIDYASTCH
50M00G0POT Ha CHMCTEME MEeRLY TONKBAMM M TOXAMM Ceso0f0poTa. @pﬁ-
NoTEMTENLHOCTE MAY3 HAKOIIeHWA BOJAH B JoxmeRarensx B J40...I90
pas Oonbme NepuoloB "Bufpoca” BOOH, & MOABOINMMEA DECXOL K Kax-
moMy momuesaTemp B cpemHem paped 0,2 n/e, uwro ofecneunsasT cpen-
nuit caoft pomma 0,000 wew/mun.

TexHonornueckue napamerpu crcremd Ol monmnu yuwTupaTh mo-
KASATENM, XADAKTEDH3YOUHEe MACCHB ODOWEHWA, TPEGOBAHUA DENMMOB
ODONEHWA CAX&DHOR CBeKTH, KOHCTDYKTHMEHME M pacueTHHe NapaMeTpH
MMITYJIECHOPO AOMUEBaHWA, & TAKKEe YCIOBMA, BNMsDOMe Ha fopMupoBa-
HHE W pACTpOCTpaHeHMe CHIHANOB MOMUXEHMA NABMEHHA B CeTH Tpylo-
nposogoe /3/, (rata.l).

fng yoTaHOBNEHHA pemMME OpPOWEHHS CAXAPHOA CBERIN HeoOXONMMH
IeHHWE O NeHaOHHX BeNHUMHAX BAANHOCTH M TEMIepATYDH BO3IyXa, CKO-
pocTH BeTpa M aTMoCdepHEX OCANKAX, BOIHO-PHIMUSCHMX M XHMHUSCKHX
noxasaTenAx MOYBH, CBEREHHA O 3ANACAX BI&CH B MOYBe HA HAYAIQ
BEIeTalH, IayCHHA 3aneraHMf FPYHTOBWX Bold. MMes sTd jaHHuwe, pac-
HET DPeEMM& OPOWEHHA NPOM3BOLAT GHOKIMMATHUSCKMM METONOM B MOLMHH-

rarpi H.B, Lamuabuenxo /4/. e

HopMa Bogonofiaud 3a pacueTHu® nepuon (cyTku, mexamy) onpe-

Renserca mo dopuyne

m= AEv Ta Kn M
Ke
rie aBv - cpemmuit mefmimr BomonorpeGieHns as pacueTHuil
nepwom, MM/cyT. ;
Ta - NpOROAXMTEABHOCTH PACUETHOrO NEPHONA, CYT.;
Kn = KO3PMIMEHT, YuMTHBADNME SATPATH BOIM HA CMauH-
BAHWE NMCTBER, HA DODMMpPOBAHME MMKDORIAMMATA o

CHOC BIATH 3a NpPefeNy OpOWAEMOT0 YYACTHA;

: (1)
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Ke - ®oaQIMIAEHT, YUWTHBAOWKE MPONOIXHTENIBHOCTH MONHEA
B TEeuyeHHe CYTOK, NpuHMMaercs passmn 0,8,..0,95,
Koadduumenr K. onpepmeanserca no popuye

Ka= 120,08 (Uy + Ucn) (2)

rpge Ucw - zaTpaTu BOMH HAE cMAuKBAHHE AMCTOBOR MNOBEDXHOCTH
np¥ MMIOYAbCHOM NOMASBAHWH, %, NpMHAMANTCH, COOTBET-
CTBEHHO, Mo dasam pasBWTHA caxapuoft ceexms 3,3, 10A
OT BOLOMONAYH;
Uy - szaTpard Boms Ha GOpMHDOBEHME MHKDOIIMMATA M CHOC
BOAM 3& Mpefieny opomaemorc yuacrxa, %, onpepense-
Mue 1A yenoeuh ora Hasaxcrasa nmo sapMcHMOCTH!

Uy = 0,00075t (100 - 2){0+ 1), (3)

roe 1 - remneparypa poapyxa, °C:
- OTHOCHTERIbHAR BRAXHOCTh Bo3uyxa, %;
U; - cxopocTs BeTpa Ha Bscore qumrepa, m/c.
Tagaupa I
DNeMEeHTH TEXHMKM MOAMBA W TEXHOJOMHUSCKHE
napamMerpy CepHAHO BHITYCKASNMMX HOMINIGKTOB
CHHXPOHHOPD HMMIYJAbCHOT'O NORJEeBAHHA
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Ipoponxenme Tabn,l

i T -
Hameropanue noxasarena !Ofosnavenue 1HPEHEEH HAMEHEHHA

! NoKasaTens
el ! 2 ! 3
OficiysWpaeMas [Uomans, ra (D x 10,0 ;
Ypenewas sogonogaua, a/(c-ra) 4 0.25...1.05
¢ peflcTEMA HOXNSRATENSA 2 28
1 KODOCTH per
'DPH ,5p:fﬂ, M B
lnomapb noauea opHMM LOXIEBA-
TeneM, ra ! e 0,192
MaxcHMasbHaA cYTOUHAR BOMOMO- m 90,0
naua, M°/ra
C AA MHTEHCHBHOCTDL NOMAA, 0,4
Cpoa 5 ?
Pafiouse nasnenve, Mla
BEpXHEE Ps 0.6...0.7
HUEHEeE Pu 0,25,..0,3

1 2 3
Odsem "mufpoca” poxmaesaTenem, u° Vd 0,015
Cpemxuit_pacxol MORNMTHM HOXLEBa- 44 0,0002
rens, M3/c
Mpopon=xTenbHOCTL pafouero Ty 60, ..200
UMKIa, C

\

Hauano nmoauea ¥ cpoky MX NpoBefeHWA oNpefelAnTcA rpajoaHa-
JIMTHUECHUM CIocoG0oM MO MHTEerpanbHolft KpuBo# MOTpeCHOCTH pacTeHH
B OPOCHTEABHOM BOAS, KOTODAA CTPOMTCA MO JEKANHEM WIM MEeCAUHEM
fedunMTaM BoLONOTpeSNeHHs ¢ yueToM xoodduumenta Kn (pue.l).

TexHonorua BOZNEMHBAHMA CAXADHOM CHEHIN HAKIANWBART CBOM
OCOBEHHOCTH HA TEeXHOJOrMD MOJMBA MMIyAbcHEM fomuepadues, [lpu
PETIOAHEHNWH TakuxX padoT, KaK NpPOBEPKA C UYACTHYHOH nponoakoft, BHE-
ceHHe yRoOpeHW#d, PyuHad NMPONoNKA COPHAKOB, OOPAGOTKA ANOXMMHUESC-
KAMW W JOp., NOAWBH MPOBOOWTEH HENbAA.

TE.'I-I:HH ﬂﬁpﬂsﬂﬂ, B JABHMCHMOCTH OT TeXHOIOHME BOQRIHBAHHA
caxapHolW CBeKIH B TeusHWEe ONpPEfSNeHHOr( BPSMEeHHM BEereTAlMOHHOIG
Nepuojia MONMBY He NpoBofAATCA. [lepepusu B NoAMBAX HEOOXOMMMO oOCy-
WECTRIATh B TpEfenax cepoofopoTHHX ywacTroB (WiW ux wact), mio-
MAgh KOTODHX HoAmHA OWTh KDATHOM [iomamM OSCIYMWMBAHKA cepuiiHo
BETTyCKaemux wommiexros CHA,

B cBA3M ¢ TexHOAOIMYECKMMK Nepepusamy B moausax (mo 3...6
CYTOK) BO3HMKAET HeoGXOMMOCTb B MPOBEMEHHH MepHOLMURCKOrO
acCHHXpoHHOPo (BONOMOMAtus MpeBHNAST CPEJHECYTOUHYD BENMUMHY BO-
HonoTpefaeHUA) MMOYALCHOIO AONISBAHWA MNA CO3/SHMA HEOOXOLMMEX
38MacoB BIACM B OYBE MM WX BOCMONHEHMS N0 ONTHMAILHOTO YPOBHA
(70, ..80% HB).

Hopma pomonopaud npW acHHXpoHHOM pexuMe pafoTw cucremw CHI
ONpenenASTCA M3 BHPANSHHA

o= BB s 2
rnz Mac - HOpM& BONOMOAauUM NPY ACUHXPOHHOM pexdMe padoTH
cucrems CHO, nou;
2 M - pacueTHad BONONOMAUA NMpH CHHXPOHHOM DexMMe paSorTd
3a NMepHof, paBHHA arpoTexXHUUeCKOMY MEepepuHBY, MM;
To - npoponmMTeNnbHOCTE APPOTEXHMUGCKOTO MEDepPHEA, CYT.:

KRg — ROSDPMIMEHT, YUMTWBAOUME ACpPOTEXHHUWECKHE MNEpEpHEH
B pafioTe CMCTEMH, OfpefenferTca 00 3aBHCMMOCTH
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| e tac ,
o S 8 s 8 g X o e & (5)
o &
m
* F
g — Qoocumensqaa nwopra M=571 mm i rpe tpe — MPOROMNHTENBHOCTE MOAMBA CeBOOSOPOTHOrD YUacTHa
‘b 2 (ero uacT#) B ACHHXDOHHOM DERMME, CYT.
g
..: A e | -é;? 3 ".?; ﬁ?@ Hpanuﬂmranbuuzz;:ﬁum cncrqm:a CHl B acuHxpoHHOM pexmMe
€ & S | & 1S BE onpefesANT [0 3BBHC T e
x| | | | | | | | tae = Muax-Mua (6)
2 1
| < | | | | rge  Myg - cpefHecyTouHas BOZONMOAAUA NP CHHXPOHHOM DexHue
| | ] 5 | | padoTs 3a DEpHOA, PABHHA arpOTEXHMWUECKOMY Nepe-
| | puBY, MM;
| | | | | M pyor~ MAKCHMBIABHO BOSMOEHEA CPEAHECYTOUHAA BOLOMOAAUA
O | | chcremoft (womntexrom) CHI, »d;
5 | | I M,; - CPENHeCYTOWHaA BOJONOJAUA [0 WX 1OCIE ArpoTex-
had HHYECKOrO MApPepHBa, MM,
| | | | : [IpojonxHTeNbHOCTD BHECEHHA 3AMAHHOM CYTOUHOR MOAKBHOR HOP-
= e — | | MM OpH W3BecTHOR DPONOARHTENLHOCTH pafouvero uHkia ("Haromne-
Sire oy | | | uMe-puOpoc”) onpegensercs no Hodorpamse (pHc.2) WIH U3 BHDAXEHUA
S
E+ 3 —
. I | : tu - & -!-.Ttl':- ‘f:ﬂd : (7)
™ e | I} rue tn - NPONONAMTENBHOCTL BHECEHMA 3aJAHHOR NOJMBHOR
L [ T e ——— - = &
o Hopus (Bomomomawk), u;
n
§ _—— —_ | | | T - MPOAOIRMTENBHOCTH Palouero LMKIA MMIyNbCHOTO
[ R | | NORASBATEAR, NDMHUMASTCA N0 XAPAKTEPHCTHKE CHC-
RG] L EE L A = 1 reun (radn.l);
PG o S e 1 M - 38jaHMAd cpejHecyTOuHAaA moawemas Hopya (Bogomo-
E. j8ua) TP CHHXPOHHOM WM ACHHXDOHHOM PEeXMMAX,
ool =hn = R T T u/ra;
- W, - miomaab OGCHYEMBAHWA HMIYNLCHEM RORIEBATENEM,
"'.ﬂ_lfﬁ:f;ﬁﬂ? Eémanﬁﬁﬁafﬂrnn-—l_ ra, (rasn.I);
o §- & . g e V4 - ofeem "BuOpoca" WMIYNbCHEM JORNeBaTEReM, I
% 8 g 8 (radn.I).

Cymma mennepamyp, Ha ocHoBe coBMecTHOM OLEHEM TOKA3aTenefl pemuMe ODOUEHHA ca-

XapHo#t ceexiH, AIPOTEXHHKA £€ BO3[ASNHBAHMA W TEXHOMOIHYECKMX Na-
pameTpos cucrems CH paspaarupaeTcs SRCOAYATAUMOHHHYE Ppadur mo-
aveoe (puc.3, Ta6n.2). [Ipu yxomriexrosaHus rpajuxs MOAKBOB, BO

HalemaHWe nepeyBiasHEHWA NOYBH, ACMHXPOHHHA pexMM BOAONOJAYW me-
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naTElbHO MpefyCMATPHBATL MOCAe ArPOTEXHHYECKOPO NEPEpHBE. JHCILIY-

E aTAIMOHHEE IPAHEM TIONHBOB COCTABIAUTCA AIA KAXIOrC MOAA CeBoobo-
E poTa.
E : TaGauya 2
¥ = o8 Pexun OpomeHMs caxapHoOR CBERAM WMIIYNbCHHM
oy & S g el nompenaxWes (Ha OpwMepe cpegHeMHOromETHEro
i 0§ 0@ 2 g E E. roga), M.-cr. "Ama-Ara"
o ! :
St E‘Q : E [lara Hauana iﬂe@am? [Hoadpu- [CpepnecyTou- “Tlponon-1 Paso-—
= _ong = = 4_KOHIA MO~ | BOLOMOT~ {m{&ﬂr, 'Has Hopua po- !mwrens-!uuf
41 iz 4 BOB pedlenus, @yurTwsan-!ponopauw,u’/ralkocts !nmuka
§Eau-—-" — foe O g 1" Mm lmuit momox! padoru ! M-
. = B o ____31_.._..-—-""""' E o & E :g:gmmue E fc}{gwmirwnhc-
5 - \ EORN = o E g ; iﬂﬂ.ﬂgﬂTH [ My 7 Mge T ';Emm—
; £ . | ! ! ! | BaTE~
_—-r—"1rﬂﬁﬂ_ﬂ‘. T | i
T 238 U RS e SO T
’_______,..-—-""' 1 § DE 11,06-20,06 29 6 I,I7 25,6 - 0 G0
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Tpadux nonvea (yromMniexToBaHHuf) KoMXeH ofecrleunaaT™s OMTH-
MANLHHE DemMM OpDOWEHWA, BHCOKYD DABHOMEDHOCTH BONONONAYM W MAK-
CHManbHyn sarpysky ofopymopaxua cucerems Cll. Sxermyarammonmudt
rpadur noAMBOR B MOCNENYNNEM XOPPEKTHDYETCA B COOTBETCTBHH CO
CKAaiusanmmMuca NOrOAHHMH YCNOoBHAMM KOHKDeTHoro roga. lpw Hanu-
UMH HA cHcTeMe Y3na ABTOMATHYECKOrO YNpaBleHHA Bojonofaued  jar-
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Puc. 3. YrommnexropanHuit rpajux Bomomomaun :
I - cuHXpoHHAR; 2 - ACHHXDOHHAA DOMOMOBAYM;
3 - arpoTexHWuecKuil NepepHs.

YHEH KOTOPOrD YCTAHARIMBANTCA HA KAxIOM [0JEe CREKNOBHUHOIO Ce-
BoOOOpOTA, KOPPEKTHPOBKA IUIAHOBOID 2KCIUIYATALMOHHONO Ipafuka
MOAMBOB, C YUETOM CKIANNBENNMXCA NOCOJHEX YCAOBMH, OCymecTsiaf-
eTCA aBTOMATHYSCKH, & [pH ero OTCYTCTBMHM - BpyuwHyw. [J1a sToro
onpefeNanT Ha Gaumafimve ONecATh CYTOK N0 NPOTHOSHHM JEHHEM Ccpel-
HECYTOUHYD HOpMY MOJNMBA, ¥ NPOH3BOMAT MOAWE 2TO# HOpMOM.

Ha ocHoBaHuM sxenmyaTaipoHHoro rpafuxa MOTMBOB Ep&m.a,
radn.2) ¥ HemonksopaHua sapdcuMperedt (6), (7)), n rexmomoruuec-
KMX norasareneit cucremu (ra6n.l) paspaSaTusaeTcs rpajuk pemmma
pasor cucrems CHL (puc.4, Tadn.2), _

BocnomHeHwe peduuMTa BoZOMOTpeSAeHHA 3a BpeMA arpoTexHWuec-
KUX MEepepHBOB B MONMBAX Ha KamioM MoJge cepoofopoTa WIK €ro YacTH
NpoM3BOIMTCHA MHOMBHLyanbHo. [ig »TOro mpu NpOeKTHPOBEHWM Hacoc-
Ho#t craHmMu ais Goabumx cucrem (I0,..40 pra) neoGxommdo mpepyc-
MATPHBATE MNONOAHHTENBHHE HACOCHHHR arperar, NMpoMaB0o MTENBHOCTH
KOTOPOro ONpPeAenAeTcA N0 34BMCHMOCTH

Ogons = ng%%i ! (8)
roe’ g‘m.u' NpOHaBOMATENBHOCTE NOMNOAHMTENBHODO HACOCHODO

arperara, i/c;

2My; - pacueTHas BOMONOMEYA MPH CHHXPOHHOM DERKME
paSoTH 2a NepHol, paBHER arpoTexHMuUeCKOMY NEepepHBY,
B MEpHOf MAKCHMANBHOTO BOfONMOTpetieHds, M°/ra;

24 -
22
2
20 =
- 18
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W, - uacTs mromams cucrTemy (yuacrxa), He moausaemasn
no ArpoTeXHWUECKVMM NpPUUMHAM, Ia.
Ecnu OpowaBomMTeNbHOCTE MONONHMTEABHOrO HAcocA OyfeT paRHa
Wik GAH3KA NPOM3BOJMTENBHOCTH OJHOR M3 cTymeHelt MuoroarperatHoft
HacoCHOW CTaHIMM, TO ACTONHMTENbHH{E HACOC He NpelycMATDHBASTCH.
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Puc, 4. Pemmm padoru cucremu CWI ma nomupe caxapHoil ceewtu
(npumep) : I - npoponEuTenbHOCTh HONMBA; 2 - TEXHONO-

MHYeCcKHe HNEDPEPHEBH.
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I. Texronorua monmea caxapHoll CRERNN WMMMYIbCHEM IOXISES-
HHEM 38H/OUAETCA B exelHeBHON Nojaus OPOCHTOAbHOR BOJN KA Opo-
WAEMH YUACTOK HOpDMON, DABHOK CYTOuHOMY BOflonoTpedieHwn pac-
TEHHH,

2. Pexum opomerus caxapHol CRERNH PACCUNTMBASTCA GHOKIMMA-
THUSCHHM METONOM HA POA OXMI&EMON COECHeYEHHOCTH C YYSTOM 3aT-—
PaT BOOH H& COBMAHHE MHKDOKNMMATA ¥ NOTEPL BO BPEMA WMIYABCHOPO
AOXNEBAHUA,

. PacueTHull pessn OpoWeHWE NPK ero OCYmECTANSHHK KODpEK-
THPYeTCA C YUEeTOM CHIANHBADNMXCH NOCOMHEX YCIOBHE TOlA W OcCY-
MECTBAASTCA ABTOMATUUECKH WIH BPYYHYD C MyAbTa yNpaBneHus p&-
Gorolt cueremm CHMI,

™,

ANTEPATYPA

1.3y6 WI.,Bpwxsun BI. Boasmit pexmu caxapuod
CBEKNH B YCNOBMAX WMOYALCHOrO JORISBAHMA. - B KH.:
HOBAA TeXHMKA B SKCIUIYATA(MH OPOCHTENbHHX CHCTEM
Cpemiest Asuu. Tpypu CAHVIPM. Tamxenr, 1972, eam.I35,

: c.200-259,

2. Hoceuro B.0 Texsuxa MMITYZBCHOPD poxAeraHus. - M,:
Konoe, 1973, 112 c.

3. PyxoBONICTBO MO MPOGKTAPOBAHID OPOCHTENLHHX CHCTEM CHHXPOH-
HOro wmumynbcHoro pompesammws BIP-[I-32-8I, - M, IS8T,
90 e.

f.Dauuwnsuen ko H.B, Pacyer pemuson opomeHs ceib-

CHOXO3AHCTBEHHMX KyAbTYP. - ['ufiporexnura W memwopa-
una, 1978, ¥ I, c.4.
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B.2.l'ammep

ﬂﬂﬁ“?ﬁ%ﬂﬁﬂ COTPYIHKK

CTAEV3ALMA JANBHOCTH [I0JETA CTFYH
NORMEBANEHHY AMMAPATOB ITPM WM3MEHEHMM MX PACXOIA

[lopumeHKe NpPOWSBORMTENEHOCTH JORNEBANBHEN MAUMH ¥ AMIAPATOR
5 SHEUMTENBHON CTENEeHW 3ABMCHT OT YBEJIWUEHWA MHTEHCHEHOCTH JCKIA.
OpHeto YBEAWUEHWE HHTEHCHBHOCTH JMMUTKDYETCA ArPOTEXHWUECKHMU
rpefQBEHHAMM, T.8. HENOMyCTHMOCTEX 00PA30BAHHUA MOBEPXHOCTHOrO
ﬂmtj BOJIN M DASDYWUEHHA CTPYKTYDH Nousd. [losToMy BenduMHa MHTEH-
cHBHEIGTH MCKYCCTBEHHOI'D JOXOA He NONXHE NpPeRNmATE NONYCTHMHEX 3HA-
weHnd, onpefelfesp ANA HOHEKDPSTHHX YCHOBME B 3ABMCMMCCTH OT BNM-
rHBajleR CNecolHOCTE NOYEH.
[ns ypoenersopeHus oTux Tpefopanult BHOBMT@ETCA Sajaua paspa=
foTHI ANMAPATOB C peryiHpyeMoit MHTEHCHBHOCTBED JIOKAA, KOTODHe No3-
poifid G PHOKO WBMEHATE 2TOT [MOKASATENE B CONISCOBAHWW ¢ NOUBEH -
HEMH| YCACEHAMY WIM KPUBOR AMHAMHMKM BIMTHBAHWA.
B uspecTHHx annaparax storo Thma (I...4) pervadposande mHH-
BHOCTH JOXNA AOCTUI&ETCH OFHHM WS LBYX MeTONOB: MyTeM Apoc-
BEHMA BONAHON CTPYH B colle wa¥ cTeose (a.c. M 164736,
3), um cTynenuaroll sameHolfl Hacamor comza (a.c. B 96I603),
EM PEryNHPOBAHMA NOACOCA BO3JYX& BO BCACHBapWE! IMHMK anna-
(a.c. B IO0GY3R).
dti yerpoficTBe,XOTs W NOSBONADT PerynMpoparb HHTEHCHEHOCTD
B ONMpeNeNeHHOM IHANA30HEe, HMeDpT CYWEeCTEeHHHR HeIOCTATOK:
C NeHCTEMA AOMISBATENA NPH BTOM USMEHASTCA B SHAUWTENbHEX
ﬁpénen&x Hax WMaBecTHO, paguyc MNONMBA BIWHAET HA PECCTOAHME MEx-
OpOCHTENAMM W Memuy MosWOMAMM, BCIeNCTBHEe uero Mid COXpaHeHHA
IrpoTexHMuscKkrx TpefosaHuil, NpeTRABIAEMHX K XAUSCTEY NOXKBA, Ha
TPOTAXEHMM TIONMBHOPO MEPHONA TPeGYETCA MEHAThH OPPAHM3AUMD TeppH-—
OpHH opoCHTERBHOrO yuacTra. lIpakTHueckH ato TPYAHO OCYWECTBMMO,
B peanbHHX YCJAOBMAX HE BHNONHAETCH. JT0 NPUBOIMT, OpY HasHaue-
AuK mexny opocurensmu (rpyGonpopomamu) MAHCHMANBHOrC DACCTOAHMA,
H HeNOMOAWBY YACTHM [IOWANM B HAYAJE BErSTalMM, & NpH MUHEMAILHOM
- NEPENoNMEY YACTH €ro MIOmEAM B CEpPeiHHe M KOHIEe BEereTaliy.
loaromy mna yayumeHWs ycloBuit SKCIIyaTALMK ACKASBANBHEX &ll-
NapaTos, Hapany ¢ Bafauell peryiMpOBaHHA WHTEHCHBHOCTH JOKIA, BHLBK-
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raeTCA 380Aua CTAOMIMIAIMM NANBHOCTH MOJETA CTDYW ODH HIMEHeHWY
pacxoma. (O
HasecrHo, uTo pacxofl BONH ANNAPATA OMNPENCAACTCA BHDAMEHWEM:

D-".nmu"zﬂarl-l_', I)

rae 4) - [INOmMAAb BHXOAHOI'O CEYSHHA Hacamxa; .
l - mABNEHHEe BOOM Y HACANKA ANNADATA,
M - roafparpeHT pacxona, sapdcAmMit or Gopwu mogxopa
BOAH K OTBEPCTHD M DABHH ANs CTPYHRHHX ANTIADATO}
0,94...0,99:
2
g - yckopeHHe CBOGOHOT'O DANSHHA (9,8 u/c%).
C mpyroft cropoMd, pamMyc HefcTBHA NOKAEBANLHOTO ANNAPAT
ABAAETCA Tak xe dyHKMeRl MHOIMX NEpeMEeHHHX:

R=4(H, ﬂ;.d*a{h%, O P (2]_:

rue N - mapueHWe BOJW Y HACANKA;

d. - puamMeTp BEXOMHMOrO CEUSHWA COMAA;

ol - Yyro& BWAeTa CTPYH;

A — YTOI KOHYCHOCTH Cellia;

- XApAKTep pacnafla cTpYW Ha Hamnmd;
5‘ - roadpHUIMEHT CEATHA CTDVH;
f - YACTOTA BpPAmNEHMA ANNADATA BOKPYT BEDTHHAABHOR
QCH;
Vg~ CxopocTh BETpa. N
Teoperwyeckoe pemerne 3TOM IABUCMMOCTH BECHMA CHOXHO,H Nch- (&
TOMY cymecrTByerT Goabmoe KONMuecTEO sMnupuueckux Qopmyn, orpamap-|
WX BAHAHWE TeX WIM MHHX $axTopoR Ha pamMyc AefiCTEUA HOoXJIeBaTeldd
Ayanus wspecTHux dopuyn JleGepera B M., luganosa ®.U., Maxpaprpe
B.M, u BapeSyaumae AWM. moxasusaer, yTo M2 mepEEX NMATH PAKTOPOE,
BXOLAMMX B QO[MYNH, B Npouecce paSoTH TONbKO NARNEHWEe BONH Y Ha-
CAINKA MOXET MOCTOSHHO MIMEHATHCA M OKASHBATE CYWECTBEHHOE BAMA=
HHEe Ha pamMyc peficTeWa annapata, OcranbHue GarkTOpd ABRIAOTCA MOC-
TOAHHEMY KOHCTDPYKTHEHENM BEAMUMHAMK M PHOMpADTCA ONTHMEIBHEMH C
yuerTom ofecrneyeHHA MAKCHMANLHOR AENbHOCTH OONETA CTpYM W ofecne-
YEHHA YAOBAETBOPHTENLHOTO PACIANA CTPYH HA KAILIK.
YuuTHeag 3TH OOCTOATENBCTBA, DErYAMDOBAHWE DACXOJA,COrJacHo

pupaxedna (1), u ofecneuenus cmt‘fn.uuaupam:-mrn papdyca nefcTBMA,
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¢ yuerom (2),HeolXomMMo OCYMECTBAAT:L MYTEM U3MEHCHHA NACWEBNH,
BLXONHOT'0 CEUSHWA HACALKA OpH COXPEHEHHH HEeW3MEHHOTD DARNEHHHA

B BHXOJHOM CEUEHHH.

Tako}t METOR peryAXpOBAHWA BOJMOXREH NpM HWENONb30BAHWM paspa-
SoranHoro B HasHMBX sa Gase annapara "Poca-3" pomnesarens ©
KoMycHsM peryisropou pacxoga (pwe.l) x nompesaibHOR cucTeme 9/,

Puc. 1. loxnesaTenb ¢ PEryJMpyeMrd BHXOIHEM CEUSHUEM
comwra (AP-I):

I - kopuye; & - creon; 3,4,5 - comna; 6 - MexaHWaM

nosopoTa; 7 - ocHopaHWe; 8 - crepmeHb; 9 — cueHHul

xomye; 10 - mmr; II - maxosuuok; I2 - wafifa cTomopHas;

I3 - quamox; 14 - rafixa; I - eryaxa; 16 - mxana; 17 -

cansHuk; 18 - omopa.

Ornuuprenbioll ocofeHHocren mommeparend AP-1 senmerca To,
YTO [0 OCH CTBONA 2 Ha cTepsHe B, B 3aBMcHMOCTH OT AMAMeTpa BH-
XOIHON'O CEueH#s comia 3, YCTAHABIWBAETCA CMEHHHA KOHYCHWR pery-
AATOp 9,KUHEMATHUECKH CBA3AHHWA C BMHTOM OC2BOR NMojauM 10,

Hacrpoiika annapara Ha TpefyeMult pacxofl OCYWECTBARETCS MyTeM
YCTAHOBKM KOHYCHOTO DEryAATOpa B COOTBETCTEYOmEE MONOKEHWE OTHO-
CHMTENBHO BHXONHOM'O CeueHMAa comna, duxcHupyemoe duaxkoMm-)yKaszaTe-

new I3 no mrame orcuera IO,



154

Ins yCTEHOBJEHAR ONTMMATBHLX NAPAMETPOB KOHYCHONO peryaaro-
pa,c yueToM ofecleueHMA MAKCHMATLHOI'O AMANA30HA PEryaAXpoBaHKA
pacxona ¥ COXPEHeHWA CTAOMIM3MDOBAHHOTO pamMyca RefCTBHMA B npe-
fenax 25+3 M, rfe coXpaHAmMCh: Gu ArpOTeXHHUBCKHEe TpefoBaHuA Mo
PABHOMEPHOCTH W HAYECTBY NoaAMBA, paspaloTaHH W HCNHTAHY BOCEMb
BADMAHTOB CMEHHNX KOHYcOB. [liuma KoHycHoft wacTu perynsropop coc-
rapiana 30 wmm, yron KoHycHoeTH peryasTopa BAPBMPOBAN B AMANasoHe
I5...32 rpagyca ¢ rpapanvest uepes asa rpamyea, DHAMETD OCHOBAHMA
KOHyca MoueHancA B npemenax 8...17,2 wmm. Oro nossoranc Geccryner-
HATO M3MEHATH IUIOMAMM BHXOJHOPG CEUEHWA COOTBETCTREHHO AAA Iua-
serpa cona I8 a wa 20...92 npouenra, I4 mm me 33...97% u mia
I0 e ma B4, . .80%, :

HenuraHus anmapaTa MpPOBOLMIMCH HA CTEHNE M MONMIOHHON MIo—
manxe HashHHBX s coorsercrsum ¢ OCT 70.11.1-74 /6/ s nuanasoue
patounx pasnenupt 200, ,.600 xlla. Pacxopxue XaDAKTEPHCTHRM ANNApa—
T& YCTAHABNUBANMCH OOBEMHEM criocofoM, JaMepH PacXofa CHUMAINCH
AL YETHPEX TMONOREHWH pPErynATOPa OTHOCHTENBbHO BHXOJHOTO CEuSHMS
colia, JMKCMpYeMHe N0 WMKANE OTCYETA ¢ MNOoMOMBD fuaxxa-ykasareus.
Meppoe nonomenue cooTBeTCTBOBANC MAKCHMAAEHOMY OTKDHTHI, ODH KO-
TOPOM KOHYC MONHOCTLY BHOBHHYT, OCTANBHHE — wpatHe 10 mM xopa
PErYAATOPA BRONL OCH OTHOCHMTENbBHO BHXOEHOrD ceueHus comna. OpHos-
PEMEHHO ILIA KAXNO# TOUKM 3aMEpPANCA pauMyc mneicTBHR amapaTa Mo
OTMETKAM, HaHECEeHHHM C MoMOWbO MepHoft NeHTH, Ha PAIHANBHEX JTHHMAX
C Touxoli mepeceveHWsa, CORNAfApEEN ¢ TOUKOl BpalleHWs annapara,

Ha puc.2 maoSpaxenn nonyueHmme 3apuciMOcTH pacxomga ¥ paguyca
peficreun annepara AP-1 or nonoxeHus perynATopa Mg comn ¢ aMamer-—
paMit I8 1 I4 we ¢ pas uuHEMK CMEHHEMH KOHycamu.

Mccaenmopanumiu yeraHommeHo, uTo KOHYCHHT PeryafaTop NO3BONAET
GeccryneHuaTo WIMEHATH PACXOL ANfAapaTe B NpPefeiax 1,28...8.2 y/o.
MpHaed KO3QPUUMEHT, YUHTHBAONMY YMEHBUEHHE MAKCHMANBHOIO pacxona,
¢ puamerpom conna 18 mu npu nocrossHoM mamiesus Ha mxome 0,6 Wlla,
coerapnner 12F (1,15 x/c), a mumimsanbhmit pacxom,c axamerpom comna
L0 v npn pasmenwn 0,2 Mla,posmoxHo yMeHBuMTH Npu sToM Ha 45% o
CPABHEHMD C OManasoHoM Gasomoro anmapara "Poca-3",

UHMNEeHHe PacXofia B QMENA3OHE DEryIHPOBAHWA NpH COOTHOWSHMM
Auemerpa- ocHoBaHKs KoHyca (dx ) k mmamerpy comna ( de ), paBHoM
0,45...0,55, nposcxomir Ha I4...23%, a npu cooTHOWEHWH 4 -
0,95...0,98 na 55...62%, uam chHumaerca B I,2...2,5 pasa, ﬁPH 3T OM
LA NEpEOr'o CAYYAA CHHEEHWEe Dpamiyca AedcTEHA B CpenHEeM MPOMCXOIHT
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‘ PAc, 2. 3aBHCHMOCTE DAacXOna W DAa;Myca RelCTRMA O
NCAOMEHHA PEeryAATODA OTHOCHTEALHO BHYOIHOTO
CEUEHRA COMI3, JHKCHPYEMOE MO mKale, NpH Aap-
JeHrd 400 xlla:

de —zMameTD PHXORHONO CEYEHHA COMIA; dx ~AMANETD OCHOBAHMS
KOHyCazels , dc —yT'Od KOHYCHOCTH COOTEBETCTBEHHO KOHyca K
conia 1,2-Co0TBeTCT eHHO MPAGHKH TR CON de=18uu Hde= T bins,
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Ha.2...2,8 M, a mia eroporo - ua 6,5...8,2 merpo, uro coorTeercT-
BeHHo cocrapnAeT 7...14% u 27...30% or makcuMansHoro pamMyca nefi-
CTBHA MIA JAHHOTO JAMAMETpA COMia MpW MOJHOM ero oTKpHTHHM. Peaxoe
CHHMmeHMe pamdyca neiteTeus (cM.puc.2, UIpHx MyHXTHDHHE YUYACTKH
nuHMil rpaduKoB) M HEYIOBNEeTEOPMTENBHOE KAUSCTBO NOMMBA JLIA BTOIC
cnyuas HalmoQAaeTCA B KOHLE NMANA30HA DeryIMpOBAHMA 34 CUET GopMu-
POBAHHA HEKOMIAKTHON CTDYM M €e MpemneBpeMeHHOoro pacnaua nog nefi-
cTeveM TypSyaeHTHux myabcammii. [pu aTom mas nmepeoro cayuas, xorpa
COOTHOWEHWE NMAMETDA OCHOBAHWA KOHYCA K AMAMETDY COILIa He NpeBH-
maer 0,55, po Bcem auanasoHe perynMpoBaHus ofecneuuBaeTCs Yoroj-
YMBAA KOMIEKTHAA CTPYA.

AHaM3 NpoUEcCE WCTEuBHWA NOKA3WBAeT, YTOo B NepBoHavaIbHH
MOMEHT MOMAUM KOHYCHOT'O DeryiATOpa BAOTL OCH MpH DeryIWDPOBEHHA
'PACKOJ8, KOPJA 22 cyeT YMeHbUEHHA MUIOmAai¥ BHXOJHOI'O CEeYeHWA coria
M YBENWYEHHA CTEeNeHW NMONEATHA NOTOKA MpPOMCXOMT [0BHUEHWE CKOPOCTH
BHXOJA CTDYM M3 COMUI&, CYNECTBEHHOTO CHHMXEHHA pamMyca neficTBMA He
npouexomuT. B To e BpeMa NpH ONpefieieHHHX NAPAMEeTpaX KOHYCHOrO
PEryIATODPA B MNONOXEHUAX MAKCMMANLHOI'O NEePeKpPNTHMA COMIA MODYT BO3-
" HHKATb MOMEHTH, KOI[l& YCAOBMA, QOPMMpYONME MOTOK, NMPUBOIAT K No-'
ABNEHUD TYDPOYNEHTHHX BHXpell HA BHXONE M3 COMIA, KOTODHE SHauM-
TENbHO CHMRADT YCTONUMBOCTB CTDPYH. B aToM NonomeRun xonbuesof no-
TOK OCTAETCA He MOArOTORJEHHMM K BHIIOJHEHWN MepedopMUpOBaHHA B
MoNeTe CTPYH KOABLUEBOR B CTPYD CO CHUQIHEM CEueHWeM. JTO0 NDUBOIAT
B KOHeUHOM WTOMe K pacnany CTpYH B6IM3H ANNADSTA M K HEBHMNOIHEeHHD
YCAOBUA COXPAHEHHA CTa0HIM3MPOBAHHODMO pamMyca aeHcTBuA.

MosToMy B sanauy McenenoBaHMft BeTAST HEeoOXOIMMOCTDL ONpele-
NEHUA MAapAMETPOB PETYJAATOPA UCXOIA W3 ArpoTexHWueckux TpedosaHuit
PABHOMEDHOCTH MOJMBA. :

NpoeeneHHHe WCCAENOBAHWA MOKAIAAW, UTO MAKCHMANBHNN NMANA30H
peryidpoBaHiA pacxofia ¢ coxpaHeHMem cTACWIMaMpOBRAHHOTO pauMyca
neficTe¥A B AManasoHe paGouux papnenust 0,2...0,6 Mla nocruraerca
NpY BHMOJHEHWM KOHYCHOPO DEryJATOpA ¢ NapaMeTpaMy QCHOBAHMA KOHY-

ca IIA [AHHOTO JMaMeTpa COMIA 10 CACAyRmeH 3aBHCHMOCTH:
0,55d.< dx g (0,6...07).d¢ ,
rue d. - BHXOJHOF IMaMeTp comia;

de - gMeMeTp OCHOBBHHA KOHYCA.
Mo panweM wenuTamuP ycrTaHoBneHo chepyomes. [Ip ssmoaHeHWM Ko-
HYCHOr'O PeryiATOpa ¢ peKOMeHIyeMuMH fiapaMeTpaMy coXpaHeHWe pamMyca
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neficTBUA B CTAOKMAMIVPOBAHHOM IManAsoHe NMPH PEryIMpPOBAHMM pacxofa
ofecrneunBaeTCa 33 CUeT MOBHINEOHWA HOMIIAKTHOCTH CTPYM. dTo olBsc-
4AeTCA TeM, YTO NpH ABMXEHHH [IOTOKA B KONBLEEOH MONOCTH [POMCXO-
mir ero nomxarre. [op peficTEMeM CRMMANUMX CMI KOMbLEBAR NOJNOCTH
eTpYH 38XNOMHBAETCA HA HEKOTODOM DACCTOSHMK OT Hacaika M CTRYA,
oTaE B CEUSHMK LMIMHAPHUECKOH, NpPOMOMKAST YIIOTHATBCA. B peaynb-
parTe LIWHA HAUANBHOMO YUACTHA CTPYM C NOCTOAHHHM SHAUEHHEM Oce-
BOr0 JHHAMMUECKOrO AABTEHHR, XAPAKTEPUIYOWMM BO MHOI'OM KauyecTBO
KOMIIAKTHOCTH CTPYM NpH €€ KOJAbLEBOM HMCTEueHMH, B NMpeiaracmom
annapare SonbWle, ueM Yy CTPYH, NOMYUSHHOH ¢ Hacamkoi anmapaTa
"Poca-3", MMenmed Kpyrioe BLXOJHOE COUSHHE. -

Mpumenende Taxux AMNapaToB C KOHYCHEM PerylATOpOM DACXOAA
NO3ECAWT CYNECTBEHHO YAYUUHTEL YCJAOBMA SKCIUIyaTALMH, TaK KAK ofec-
neuBaeTCA (ECCTYNeHUATOS DEryIMpoBaHWe CpPefHexpPYroBof MHTeHCHB-
HOCTH JOXAA B mpemenax cHuxesng ee po 40% or makcumaabHoro sHa-
yeHWA IR O8HHOT'O COMUIa MPH OJHOBDPEMEHHOM COXPaHEeHWH CTAGHIH3M-
poEaHHOrO pamdyca JefcTRHMA.

AHTEPATYPA

I. A.e. 164736 (CCCP) Mpuenoccofaenme x cTpyiHOMY LOXIEBaIbHOMY
annapary./Maxosgypas B.[l. Onyéa. s B,M., 1964, ¥ I6.
2. A.c. 401413 (CCCP) Jompepaabuuit annapar./Meaouypsn B.IL.
Omy6x. » B.M., 1972, ¥ 41,
3. A.e. 961605 (CCCP) loxpmepanbuuit annapar./Tlepensman A.T.
Onyén. s B.U,, 1981, ¥ 35,
4, A,c, 1005732 (CCCP) [lommesanbnan ycraHoska./Hpewmnes D.A.,
JeGenes B.M. Onysa. s B.M., 1981, ¥ II,
B, A.c. 1014535 (CCCP) JlomnesanbHaa cucrema. PaduHosuu AA.,
Hpexwep H.D., Hanamnuwxos A.A., Taymep B.O8. Onyta.
p B.H,, I96I, F 16,
. OCT 70,11,1-74. Mamuu ¥ ycTaHoBHM mompmepantiue. [porpamma

¥ Merond wermrasui. - M. : B/o "Comacenbxoarexhnka",
1979, 68 ¢,
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BNEQP HOHCTPYKLMM BODOBNIIVCKA MOJIABHNX
TPYEQIPOBONCE

OcHoBHLM HanpaBIeHHeM YIYUUSHWA TEXHURM MONMEA npH IMoBeDX—
HOCTHOM OPOWEHMH ABIABTCS MEXAHM3ANMA ¥ ABTOMATHSAUMA MONAUM
BOjH ¥ ofeclleueHue PAaBHOMEPHOCTH paCTpelieieHHE ee Mo TONKBHOMY
yuacTky. AiA ocymecTBieHHA aTOd 3anAUM YICTHUHO NpAMEHTOT pas-
AMUHOTO THNA RECTKHE M PuOKHe nepeHocHwe TpySonpomom. O
H3 (axTOpoB, CHEPAMBADNMX UMPOKOS MPUMEHEHME WX B MPOMSBOACTEE,
ABIAETCA HECOBEPUIEHCTHO KOHCTDYKUMH BOZOBWIYCKOR, KOTODHE yCTa-
HABJIKBANTCA UEPEe3 OMpPEfEeNeHHWe DECCTOAHMA MO ANKHe TpySomposofa
W DPEAHasHAYSHW AR ABTOMATHUECKODD PErYAMPOBEHKA MOCTORHHOIMD
pacxoena MoMHBHEX c¢TPyh B Copoanw.

U3 imenuuxca MHOPOUMCIEHHMX BONOBHIIYCKOB KO CHX nop HY ofHa
KOHCTPYKOMA He Hauna NpUMEHeMMe B NPOM3BONCTBeHHHX yCioEMax. io-
9TOMY 0fOCHUBAHWE BHOOpA CXeMH KOHCTPYKUHM BONOBHIYCKOR ARIAETCH
HeQOXOIWMEM INA paapaloTKM 3Toro yerpofcTea.

ARanu3 MpUHLMNG PaGOTH WHIWBHAYAAbHLX KOHCTPYKUHA BOJOBHTIYC-
£0B NMO3BOJAST NPefcTABATL OOIYM TEXHONOIMUECKYD Uens pafoTs B
CAERYWIHX NOCAEA0BATENbHEX ONEpalMAX J

- BOfonpHeM-3a00p BOAW MOM HAMopoM (NbpesoMeTpHYECHMM M cHO-
POCTHEM) M3 MONHBHOTO TPYSONpoBOIA;

- PEryaMpoeaHHe—pOMUPOBAHME MOCTOAHHOTO DACXOHE NOJUEHOR
CTPYH;

- PAUSHME KMHETHUSCKON JHEepruy moaueHON CTRYM;

~ QOpMMpOBAHME MOTOKA E BHXOAMYD YACTB TPAKTa W Noaaus
hoaxeHoMt cTpyu B Goposas.

Bogonpuem mpoccenupyemu ceucHMeM B KOHCTDYKUMAX BOMOBHNYCKA
OCYWECTBAASTCA B ABYX BAPAAHTAX - Topuepofi u momepeuHsR. Memon-
HUTENbHRA 2N1EMEHT BOMOBHTYCHA CHOW fYHKIMO HENDeDWBROTO DeryIH-
POBGHHMA PACXOZA OCYUSCTBIRET B IABMCHMOCTM DT CXEMH BOJOIDMeMa
(pue.I). B womcrpykmusx momosmmycse o TODUSEEM Aomonpuemom ( @)
UCTIOMHMTENbHER aNexredT CcRon %’HE{I.[IL‘EI MOX2T BHIIOITHATE HEPEHENEHHEH
no Henpasnexup noroxa (G- 1), nporus Hanpamnexus noroxa (@ - 2)
4 B HOpMEnbHOM HanpasieHud noroxa (4 - 3). Npw nonepeuxom sopo-
npuesme (F) - Toabxo B HOpMATBHOM HANDARISHMH NOTOKA.

Puc. I. Bapuantu BogonpueMa u nepeMmemeHMs MCMONHUTEIBHODO
3JIeMEHTa OTHOCHTENbHO BXOJHOPO MOTOKE CTPYHM:
& - Topuesoit; 3'- NMonepeyHull BoLONpHEM.

Kak u3BecTHO, OCHOBHEMH KPUTEDUAMM OLSHKH BONOBHIYCHOR K M0-
JIMBHEM TPYGOMPOBOMEM, KPOMe MPOCTOTH KOHCTPYKIMM ¥ HANSKHOCTH B
paboTe, ABNAOTCA NPOMIBOOATENBHOCTE, TOUHOCTH PErYyIMPOEHY Noc-
TOAHHOT'O pacxofia, radapuTHHI pasMep, RONYCTMMuY AMArNaacH pafoue-
ro nepenapa gasneHuii. B raxpo#i ewSpauuof KOHCTPYHLUMA BOLOEBHIYCKE
3TH NOKA3ATENH TECHO BOAUMOCBA3AHH Memgy cofoft. lpu paspaSorke
YCTPOACTEA CTPEMATCA NOCTHUPHYTH MAKCHMATBHEIC 3HAUSHHt ero TexHo-
AOFUYECKUX NBPAMETPOB - MPOM3BOIATENLHOCTH, TOWHOCTH DEryupoBa-
HHA PACXON& MNONWBHOR CTPYyH, AONYCTHMODO OMANA3CHA nepenaisa nas-
JMCHHP! DM HAMMEHBUMX MaSaDUTAX KOHCTDYKIMM M KOAMUSCTBAX netanei.
llpn nocrwmennu sTorc cHumeseres pec u o0veM, ofneruaercs cOopka
packiaika TPyGONpOBORA&, UTO B MTOr'e ynpomaer TPAHCMODTHPOBKY MoC-
JefiHero B NpouUecce NOJAMEA.

Mpy oneHke BONOBHMYCKOE ¢ TOUKM 3PEeHUA BHUSNPUBENEHHMX KPH-
TEPHED BHACHAETCA, WTO HOHCTDYKIBM C GOKOBHM BofozaliopoM, o
CPaBHEH¥D C TopueewM s3a00poM BOAN, 06xaianT SosibWel TOUHOCTHD
PTYIMPOBAHHA PACKOfla ¥ NOBHWEHHOM TMPOMIBOLATEILHOCTED MPY pas— .
Hux yenoeuax (rafapurax, ananasonax nepenaga napnenuil ero pasoTH
“ r.0.). Ana nposencHus cpasHMTenbHONO aHaMMsA BHOEpeM M3 Kaxnoro
BADHAHTA KOHCTPYKLMH C THMIHuHON cxeMol HCIIOJHEHHWA: ¢ Nepeoro ea-
prenra - "luHaosuit aBTOMaTHuUeCKMH BOAOBHIYCK-perynarop” mo asr.
caun. K 204811 /I/, co sroporo - "Bomosunyck k¥ monpHEM TpyGo-
Aposomam” mo asr.ceup. ¥ S5675I /2/. lnm obieruenus CPEBHEeHUA
Bomosumyck nmo asr.cenp. F 204811 npemcramnen yhnpomeHHoR NpuHUM~
MHaneHoR cxemolt (pue.2). Torna ocHommam pasmepams, OTpeLe MMM~
MM raGapur ero, GynyT BWCOTA BOMOBAIYCKA Ho=Hg, *Hyx, { Hx,u He, -
shcora kopaycos I w 2), wapywuuh pmamerp PNy xopmyca I, nHaMerp
©ger BHXOMHOTO OTBEDCTHA NaTpyGka 3, mnamerp Dnp NpyRMEE D,



180

He
|
[] |
A L _r
| t | Arod
|
_ | _
| @ .
%€ @ N
o ok HERIB
] |
|
2 o

Puc. 2. Boposumyck no asTOpcHOMY CBWAETENLCTBY
% 204811
I,2 - pHeuwHAA 4 BHYTPSHHAA uacTH KOpmyca;
3 - Tp:.;ﬁua'ruﬁ naTpyfok,; 4 - JMH30BHA Kia-
maq; 9 - [OpYmHHA.

B pogoBHmycKe RpOCCENMpYeM:HM CedeHWEeM ABIRETCA BXOAHOE
KONbLEBOE CeyeHue -h'l'ht , MAKCHMaIbHER ILIOmaJlb KOTOPOTO

mgmm.;-*_':f_[ﬂf“-‘ﬂ‘;}* (1)

rie Qg - OMaMeTp AMH3OBOI'O KiamaHa 4;

Ngy - BHYTpeHHMH OMaMETp KODMYCA.
CornacHo ocHoBHOrO TPeGOBAHWA, NpH paspaloTke BONOBHIYCKA

| /3/ nnomape BHXOAHOTO CEYSHHMA
il 3 -1
="—:;-{ﬂh=" Ejnp.} (2)

3aBMCHT OT BepXHerc npefena MAOWANM BXOMHOTO KOJABLEEOrD CEue-
g (I) !

g

[

m{;“: = mimu, (3)

PepynupoBka NoCTOAHHOrO paCXONA B HEM MPOH3IBOOMTCA MO KOAb-
ueBOMY ceueHHMm ©; Memmy knanasom 4 4 xopnyeom 1. Ilpy stom pa-

IeI

Gouxh Xoi wnamaHa - h.p. Bucory h., samuMaer semaras mpymuua,
r.e. DAKTHUBCKM NONYyuaeTcA, Wr0 9TA YACTH BHCOTH BONOBHNYCKA He
#CNONB3YETCA ANA peryAMpOBAHHA pACXofa, ofpasys HEenojiesHwR ra-
SapuT ero. :

CcHOBHWE pasMepH, ofpefeiRpUMe raCapWT BTODOro BapuaHTa B
soposumycke (puc.3): swcora Bomosmmycka ~ Ho= Hx *Hy Ay, u Hy,
- eucoTa kopmyca I w xpwwiw 2), mapymsufi muamerp - 2, kopmyca,
ayyTpeHHult muamerp - D4, woprmyca, mmamerp -2y BHXOJHOro ce-
JEeHAH .

Puc.' 3. Bomossnyck k MoAvBHEM TpYSONpOBOJaM MO
ABTOPCKOMY CBUaeTenbcTBy ¥ 556751
I - xopriyc; 2 - kpumka; 3 - BHXONHOE CEveHHe;
% - MCHOAHMTENBHHA BAEMEHT; 5 - G0koBOf BHpea.

dnech HUKHMP MpEflen BENMUMHH TAOMANA BHXOJHOTO CEueHHA o
o R Qg
mhx= N (4)
JIHHHTHF}FETEH BXOOHHM CeuyeHHeM UJE BOLOBHITYCHA

mlﬁut > II::"':Iﬁ'llnr.l:lr_ v (9)

3necs (il m;ﬂp + (6)

L] 1



162
rge m',,,.,? - Tomajs ceueHWs GOHOBHX BHDSSOB;
@y - TIOMaEb KOALLUEEOT'O CEUeHHA MEREY KOPTYCOoM
¥ TMCHOM.
| E lt
oy == (B ~Dow), (7)

R que - pnamerp aucxa 4.

Peryaupoexra NOCTOAHHOI'G Pacxofia OCYWECTENASTCA COOGmEHHEM
avc pasofmeHdeM Miomany GOKOBHX BHDE3OE -fﬂrhp KOpIyca ¢ BHYT-
peHHeft erc MonoCTHD HCIOGCHHUTENbHEM BIEMEeHTOM - 4, WCMONb3YHA IpH
aToM ¥ swcory hep (BHcorTa sameToft NpYHMHM B BONOBMNYCKE 10
puc.2). B peayabTaTe sTOre NOCTHIEeTCHA MOBHOEHHE TOYHOCTH pery-
NUPOBKH.

Ina ypoSersa pansHefiuero cpaBHeHWS cHefacM PasBepTKY BXOA-
HOr'O KOJNBUEBOro ceueHua (r BONOBHIYCK& MO NEPEOMY BapUaHTY
(pwic.4) # passeprky GOKOBOR CTEHEM BOLOBHTYCKA NO BTODOMY B~
puanty (puc.5). C penpw ympomeHwa pacueTa (fopMy pasBeprKH Kak
KONBLEBOr'0 CEUEeHMA, TAK W BHPE3H GOKOBOT'O CEUYEHMA NPENCTaBMM
npaMoyronbHemd. [pu cpapHeHuM ux HeoOxomumo, uWToOH 000¥M KOHCT-
DYKIMAM COOTBETCTEOBANH DABHHE YCHOBMA:

I) lpunwmaem ofMHaKoBHe rafapuT BOAOBHIYCKA MO BHCOTE,
(Ho=Hy) u eryrpermemy mmemerpy ropmyca ( Dg,= Dy ).

2) lipuuumaem pasHmmMM peryiaupyemuit pacxon

g = pV2gH, (8

rge = - xos(dmimenT pacxopa;
@ - mIomANL CEYEHHWA BXOMHOI'O OTBEpPCTHA;

H - nenop B rpyﬁgnpuaum;

g=9,8I m/c”.
3) Tpuxnmaen pasﬂmn ofmyie IIOMANM BXOAHHX CEueHui: &

Snech W pamee uHgexc I mia Bannamwcxa KOHCTDYKIMK [EDPEOrD
sapuante (puc.2); II - mna sroporo sapuanra (puc.3).
HP!{ PABHHX rafapiTax BONOBHIYCKOB PeryiAHpyeMas BHCOTZ ceue-

h; < hg

HHUA

ASconprHo Towian PENVIMPOBKA Pacxofa BofH, A4 of0oMX BapHai-

TOB KOHCTDYHUMM BONOBHIYCK2 NPAKTHUECHH HeNOCTHRHMA, TAK KAK H-EIE"_
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Puc, 5. Passeprra (ycaossas)
KOpMyca H ynpomeHHas dopua
BXOIHOT'O ceuyeHMsa B OOKOBHX
er0 CTEeHKAX B BOLOBHIyCKE
no asr.ceug. B 55675].

Puc. 4. Paspeprra rombuesoro

ceuenna (ynpomensas) ¥ xopayca
(ycnoeHo) BOJOBHOYCKA MO &BT.
esnm. B 204811,

LOMY HCOOJHHTENbHOMY SNEeMEeHTY NpHCYma norpemiocTs B BEIKWAHE
nepesemenna. Jua cpasteHMs omMGKY XONA MCHONHATEABHHX 3IESMEH-
rop rawke npumes ommuakosoft -Ah. Torpa ommGxa.mamenenus Bxon-
HOMO CEUSHMA B BOJOBHIYCKE TMEPBOT'C BAPHAHTA paBHa:

AW;=~ Ah-TA; (11)
A B BOJNOBHIYCKE BTOPOr0 BapHAHTA
ﬂ.miﬂ fln.h-'l"lr.g 3 (12)
rie N - xoauuecTBO OJOKOBHX BHPe30B;-
& IMpHMHS BHpesa.
C yuerom (9)
D h,=nlhy wiu nl= .ﬁ_ﬂ}f__h,
.- i
Torna
i ﬂmih,ihi =ttt (13)

Orenna ¢ yuerom (I0)

80,895, | i

rne A q. - OTHJIOHEHME PacXofa M3-38 OMMOKM X008 MCTOMHMTEABHOI'O
aneMeHra. CnenosaTelbHO, NPH PABHHX YCAODMAX BOJOBHMYCHH BTOPOro
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BapHaHTa o0ecMeuMBADT MEHLUYD OmMOKY OpH pPeryiIHpOBaHWH pacxoja -
NOBHUASTCA TOUHOCTb DPErYAHPOBKH.

Ana pmocTumeHus opMHAKOBOR TOUHOCTH DPEryIMPOBAHMA MOCTOAHHOIO
pacxofia BONOBHITYCKOM NEPBOr'0 BADMAHTA Mpy PABHHX YCAOBHAX He-
00xoammMo, UTOOH X0 €ro MCHOJHWTeNbHOro siemeHra hza (puc.2) mo
BENHUMHE Gwn paBHEM XOfy hxm (puc.3) ucnomsmrensHoro saemenra
Broporo sapuadrta. Ho npn arom raGapur ero mo mmcore (Ho ) ey-
MECTBEHHO yBeauuuTca (Ha BEAMUMAY BHCOTH 3aXATOM NpYXKUHH - hap ).

Ans oueHkM 060MX BAPHAHTOB KOHCTUYKUMH BONOBHITYCKOB OTHOCH-
TEeNbHO NMPOHIBOJMTENLHOCTH OOPATHMCA K DAsMepaM Mx, ONpejles ol
rafapiT BONOBHMYCKa—K BXONHEM ceueHuam Wy (I), w; (6) u pexon-
HbM ceueHMaM Wpe, (2), Wi (4). lpu pasHsx yeloemax Heofxomu-
MO, YTOOH

Dy = W gz (14)

HO DA DaBHEX AMAMETPEX Dfyr = e

.:;_};": W e (I5)

ar E!znp
Ha BEeTHUMHY % . Orcopia mossaseTca BOSMORHOCTD, COXPaHAA
coorHomenne (5), yeeauwurs nmomams @; (5) Ha semwwmny 1-r“'-
JTOro MOXHO DOOHTBCH, HANDUMED, YBEIHUSHHASM COUSHMA GOKOBLX
BHP230B gy ¥ YMEHBIAA AKAMETD MCNOJHHTENBHOTO BJIEMEHTA D gue
Tawme o6pasom, npu paBHEX YCaOBHAX HOXyuaeM

Wi > Wy u Wy, > Wy,

EJIE,IIIDB&'I;&JIBHID, - q/; > g,
rue q, ~ MaxcMMaJbHO BOSMORHHR perynupyemufl pacxop
BTOPOr'0 BAPMAHTE BOLOBHIYCKA,

B BoMOBHIYyCke MEPBOro BADHAHTA MNA NOCTHREHHA DACXOMA g,'
HEOOXOMMMO YBeNHueHHe BXOJHOrO CeueHHs W; NpU HEWAMEHHOM Bh-
XOMHOM €r'0 ceueHwd - Wy, (ymeHbmenuew nuamerpa aumHan -~ Ja).
ilo npa aToM Hapywaercs coorHomexue (3), uro. NpHBOOMT K MOTepH
yerpoftersom paSoTocnocofHocTH,
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BHBOOH

[lpet paspaGoTre BOMOBHIYCKOB HAWGONEe NMPUSMIEMEM BADHAHTOM
HCITOMHEHUA ROHCTDYHKIMKM ABIAETCA NMONepeuHAs CXeM8 BoJoNpUeMa YoT-
poficTEOM. STOT BADHAHT Goiee CHOCOGCTBYST BWGOPY ONTHMANBHOM
cXEMH KOHCTPYRIMH BOHOBHITYCHZ K MONMBHEM TPyGONMPOBONAM.

AUTEPATYPA

I. A.c. 204811 (CCCP) Jluusosoit apToMaTHuecHH# BONOBHMYCK - pe-
ryasrop. /Tonuapos U.8, Ony6n. s B.H., 1967 & 22,

2. A.c. 556751 (CCCP) Bomomwmmyck x monweHwM TpyGompoBojiaM.

/Hperxep H.0. u mp. Omy6x, s B.W,, 1977, » 17,

3. Tarrucdaes AA,Kpexrep HD Bopoeumyer
NOCTORHHOr'C PACXO0OA IMA OONWBHEX Tpﬂﬁﬂﬂyﬂﬂﬂﬂﬂﬁ. -
dxcnpecc-undopmannus, 1978, cepua I, sum.3. M., LBHTH
WMMBX CCCP,

A.E Maraf

cTa H COTPYIHHE
P SRR

BAGIIHE XAPAKTEFMCTMHA BECIUIOTHHHOT'O BOJQ3ABOPA,.
PACTIOJIOR=HHOI'O HA TIOBOPOTE OTHPHTOI'O FYCIA

Bee umameHeHWa, BOZHMKANUME B NMOTOKe NpH 0TS0pe YacTH pac-
Xoa BOOH W3 Hero, NPOMCXOOAT B PesyAbLTATE B3aAMMONERCTBHA BOLO-
mpHemHHKa ¢ noTokoM. lloaToMy B ®AuUECTBE OCHOBH WA ONEHEM pabo-
TH BOLONpHEeMHWEA MPHHHUMANT BIAHMOIEHCTBHE BONONDHEMHMEA C pycC-
NOBEM MOTOKOM, ASpPAKTEPHCTHHM 3TOIC B3aWMONEHCTBUA BONONpHUEM-
HAKA ¢ MOTOKOM HA3HBANTCH BHEUHWMM XAPAKTEDHCTHKEMM BONONpHEM-
HU KA .

Xapakrep BaauMOfefiCTEMA BOLOMDHEMHMKA C MOTOKOM ONpEleNseT-
CA NONOXEHWEM DPDaHWUYHEX AOHHEIX W NOBEPXHOCTHHX JHHK{# NOTOKOB, M
BHEWHWE XADAKTEPUCTHKH BOJONPHEMHHWKA OCHOBHBANTCA HE DPDaHUUHKEX
THHWAX TOKOB. SH&A JMHMD BOJOOTGODA WIM MONOKGHME TDAHWUHEX TH-
HiHIt TokOB W wMes rpafuk HsMeHeHWN MYTHOCTH MO rAYSHHE MOTOKA,
MOXHO KONMUECTBEHHO ONSHWTH 3AXBAT HAHOCOB B BOINOIMDHEMHKEK.

Ha pue. I cxemaTwueckd MaoGpameHH PpaHWuHan pasHenbHAA No-



e

pepxtocTd A0 u rpaHuuHHe NMHWM TOKOB OpH 0T0ODE YacTH pacxops :3'

BOAH OECHAOTHHHEM BONONDUEMHHKOM, PaCH0NOZSHHIEM HA NpAMOIHHEeHR-
HoM yuacrre pycaa. [lomomeuse rpasiwiofl paspexsHoR HOBEDCHOCTH,
npHBSHeHHOR HA aTOM PUCYHKE, OGBACHAETCA TeéM, WTO NpM BONO3alo-
pe OPOMCXOMMT NOBOPOT WaCTH MOTOKA, MONANADNMErO B BOLONDHEMHHK.
lonepewsan IMPKYAAIMA, BOSHUKADUAA NDH 5TOM, CO3MAST B BEDKHHX
CAOAX MOTORE TOUeHWe, HANpABJAEHHOE ¢r fepers, ¥ KOTOPOro pacro-
NOXEH BONOMNPHEMHHK, & B HRAHHX CJIOAX - K BONONPHEMHHKY, H NpH-
laeT paspeabHOR nMopepxHOCTH TaKoff BHI, KOIJA WHMpHHA NoJoc 0TGC-
pa BOMH M3 AOHHEX cnoes Do mpeswmasy uupuHy monoc orfopa us no-
BEDXHOCTHHX CHoeB B, . SaBHCHMOCTD MONOMEHMA MDAHMVHEX NHHKE To-
KOB H DPPAEHUTHON PA3eNbHON NMOBEPXHOCTH OF PAINHUHHEX (axTopos
nonpobHO ocBeilieHy WccneposaHumad /1,2,3,4/ u wHOPMMM ApYTHMH
padoramu. )

Xapagrep MMTAHHA BONONPHEMHWKE, DACHONOWEHHOrO HA MOBOpOTE
pycxa, ofycnapTHBasTCcs HarwOoM TACTH MOTOKA OT BOMOOTOOPA M W3-
PHOOM BCOrO MOTORA. 3M6Ch OCTECTBOHHAA NOMEPEUHAA LMPKYAMLHMA,
BOSHMKADEAR HE NOBOPOTE pycHa, W NONepeuHwe TEeUeHWMA, Co3jlapac-
JMHE BOJOMPHEMHMEKOM, HMEDT DASHHO 3HIKM W BU3IHBADT OoNee HEM Me-
Hee 3HATMTEeNbHHEe H3MOHeHWA BHEUHWZ TADAKTEDMCTHK.

Ha puc. 2 norasaMy NONOKSHMA FpaMWuHHX AMHKE TOXOB NpH oT6o-
pe WacTH pacxopa BOAM CECHNOTHHHEM BOLONDHEMHWEKOM, DPACHOXOKEH-
HEM Ha BOPHYTOM Oépery nopopoTa pycha.

Biemtiue xapaxTepuCTHXM CECIVIOTMHHOrO BOJIO3G0PA, DPACIONOXEH-

HOI'O HA MOBOPOTE pycla, MAYUeHN MENOCTATOUHO NonHo. B aurTepary-

pe wmeeTca paj pado?, MocRAmeHHux sTomy sompocy /5,6,7,8,9 u np./y
ONHAKD B HWX He OPMBOAATCH NOApolHme NABHHWE 00 WauMEeHeHWAX BHEm-

HEX XApPAKTEDMCTMK, METOAHKE MCCASLOBAHHA, HAHHLE HCCIeNOBAHMR O

napamerpax HOTOEA M pycna. HauGonmee mogpoSuue MCcReNOBaHWS BHEW-

HHX XAPAKTEPMCTHK GECILEOTHHHOPO BONONMENHWKE, DACTIONOKEHHOI'O
Ha TMOBOPOTE [ycRa, C HCNONBAOBAHKEM METOMA DPAHHUHHX JHHMA TO-
xoe ssmoxMexy A.C.COpunepoma /2/. Opnaxo omru Swiu npoBeieHH B
ZOTKe NPAMOYTONbHOTO ceodenna umpwuoft B = 148 eu ¢ mosoporom 60°
mo pyre xpyra pamiycom Ro = 6,0 m npu nocrommiou pacxope

8 = 66 n/c w nocromHHOR rIYCWHE HA NPAMONMHEMHOM YUBCTKE

h =16 cmn F, =0,05. Dosromy pesynsTaTH MecnenoBanuit cnpapefi-

AWBH TONBEO ANA YCAOBH{ NMpHBELEeHHMX NAapaMeTpoB pycla M MOToKAa.
C nenpy MayueHWs BHEMHMX XAPAKTEPHCTHK GECNNOTHHHONO BOMO-

MPHEMHHKA HA MOBOPOTe Pycna JNA YCAOBHY NMPeAropHHX YUACTROB B
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Puc. I. I'pamuwnme IWHWMA TOROB NpH oTOOpe BOIH GeCIUIOTHHHEM
BOMOITPHEMHHKOM, DACTIONOXEHHEM HA NpAMONHHENHOM

yuacrTke pycaa.

B - mmpuHa pycna
Bn Ba— mupuma memoc oTGopa BOjM W3 MOBEPXHOCTHOrO
W JAOHHOT'O paoes
0,0~ pacxomw moToxa OO H BOKONPHEMHMKA
G0, Gg - PACXOJH HEHOCOB ofmMit ¥ BOROIDHEMHHKS
f - miuna somozalopHOrO (POHTA

Puc, 2. T'panwunue nvHWM TOKOB NPK O0TGOpe BOMH OeCILIOTHHHEM
BOJIOTIPMEMHUKOM, PACHONOXEHHEM Ha NOBOPOTE pycra.
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B HAWGONEE MHTEpecywmeM MPaKTHKY IHANAIOHE NapaMeTpoB pycla W
MOTOKA HemK CHTH NPOBENEHH COOTBETCTEYDEME XafopATODHHE HCCTe-
JOBAHHA.

Jafioparopras ycraHoBra mMena NpAMONMHEAHI® MOABOAAMHE ¥ OT-
BOMAWMA yuaCTKM IIMHOW coorsercreexdo 6,0 u 4,5 m u nosopor 90°

Mo myre Kpyra pamMycom mo ock aotka Rg = 2,0 m. Ha sormyro# cren-

Ke NOBOPOTA PYyCTa H Ha OTBOLAMEM YYACTKE YCTAHOBHH DasMeleHH ue-
THPE BONONDHEMHHWKA, KOTODHE BHMOUATHCH B PAGOTY MO OTLEeNbHOCTH.
BononpHemtuk NpencTaBnan cofofl HE3IADPYNEHHYD NeTaNAMK GoxoBY®D
Npopeab, I'e MOXHO YCTAHOBHTE TOT WAM HHOM THO BOJONDPHEMHHKA.
llepsuit BOmONPHEMMHK pacToONaPraich 'y Hauana nosopoTa pycaa - B
ersope Xl (s 159 or wauana nosopora); sropoRt - Ha cepeme noso-
pora - B creope XVII (459); rperuit - y xowna nosopora - B cTBOpe
XXIY (75°) u uersepruft - 3a mosoporom - B creope XXX (Ha pacero-
sHuM 60 cu or kowna nosopora pycaa). Pasmemenue BomonpHesHHKOB
HA TNOBOpOTE AACOPATOPHOM YCTAHOBKM M CTBODH H3IMEepeHK NMpuBeleHu
Ha puc.3.

lorox wuen mpaMoryoisHoe ceuesme wwpuHo#t = 50 cm, cTeHxu
(merannuueckue) u mHo (uementhoe) noTka Grrw NOKPANEHH MACIHHONR
Kpackoft, M YCTAHABNKBANCA OH [OPHIOHTAIBHO.

Onury npoBomwadcs npw caepyomux NapaMeTpax MoTOkA:
o= 4,9,,.35,3 n/fe; 0g= 0,65...11,59 a/c; h =5...17,7 cu:
VU =0,2...0,40 w/e; F, = 0,08,..0,10, rae 0, u B¢ - pacxomw
MoToKa OOmMMP M BOOOOPHEMHHEA.

MeTopMxa MpoBeneHMA ONNTOE H OGPAGOTRH HONYUEHHHX NEHHHX
6una npuHara no Opuueposy A.C. /2/.

Bremhue xapaxTepUCTHKM BOLONDUEMHHMKA, DACTIONOKEHHOI'O B CTEO-
pe X1 (159 or wauana mosopora). BojmompuemHuk Bo soex CMYUAAX
er0 MecTONOAOMEeHHA HA BOTHYTOM Gepery pafoTan Kaxk HeaaATONIeHHWH
BOLOC/ME C WMPOKWM TMOPOToM. /HaMEpeHWA FPAHWUHLM IMHWA TOKOB B
W By npouamommnmer B crmopax IX,X,X1, pacnoncmeHHHX COOTBETCT-
Bento: U, O u I0 rpamycax or Hauana nomopora (cm.puc.3s.
3 Peaynbraru wcenemomawuit sogonpuersinkon s mune sasucumocre
Loy B0 (_E_E] H TIOZCUMTAHHNE SHAUEHHR, KOaGDHLIHEH -

_'D.J‘

A B Qo B
708 B, # Bb HameceHw ua rpadusm puc.4, rge Pn = 30
2.

- Koa(PHIMEHT 0TGOp2 MOBEpPXHOCTHHX TOKOB, By =
- xoappuiMent orlopa HNOMHEX TOKOB.

OnurHuee Touwn nua onpefleleHnA WMPHHE NoXoc H , dame-
penHue B creopax IX,X,XI, no meauuwe omuHakosw »i sowarca Ha KpH-

o
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Puc. 3. TpasvuHue NMHUM TOKOB NMPW DAsfWUHOM PACTIONOXEHHM
CTBOPA BOMAOMPUEMHHMKA HA BOPHYTOM Gepery NoBOpoTA

pycna
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BHE pn H {3 W OGOOMANTCA STHMH KDWBHMM. AHANHS KDHBHX TIOKA3H-
BAST ClEelynIee. it
llpu eomooropax —- < 0,025 xosppumment Py = 0, a xoag-
dumment By = 3,0. 310 osHauaer, uTo NpH BomooTOOpAX o < 0,025
MATAHWE BONONDPHEMHMEA MPOMCXOUKT TOABEO M3 JOHHOND CHOH.
Koagpuipenr Pd B wnrepsane sopoorSopa or 0,10 po 0,35 momer
OWTB MPUHAT npudawkeHrHo pasHM 1,20, & woafdumment Pn = 0,70,
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Puc. 4. I'paduxu —— P"ﬂ 5 4P npd PACTONOREHHH

an:mnpuemnﬂu B Xil r.wuupe (159)

B nenom pHEmMME XADAKTEDHCTHKH BONONDHEMHHEA, PACMONOmEH-
Horo Ha Xl creope (B 159 or uauana nomopora), wamo uem orTamua-
NTCA OT EHENHHX XAPAKTEeDHCTHX BOAONDHEMHHKA, DACMONOEEHHOT'O HA
OpAMoM yuacTke pycaa (cs.puc.l u pue.3, soflonpuesHmK B CTBOpe
XM), 3to csAzano ¢ Tem, YTO HA Y4acTKe pycla OT HAYANa NOBOpPOTA
A0 cTBOpa Bomcaalopa MoNepeuHad UMPKYAANMA B NOTOKE HE MOAYUYHAa
MOAHOrO DASBHTHA M €€ BAWAHWE HA" BOLONPHEMHHK HE3HAUMTENbHOE.
Lra GopeOH € MOCTYIIEHMEM HAHOCOB MECTONONOXKEHME BONOMPUEMHHKA
HelnaronpiATHoe.

Baewmue yapaxrepdcTHRY BONONDHEMHUKA, DACTIONONMEHHOrO B CTBO-
pe XU (45° or sauana noeopora). Mamepenns rpaHwuMex AuHER TOXOB
npoWasoguarchk B creopax 1X, MU XY u XV, pacnonomeHsmx cooTBeTCT-

£ | £ L F /g*gr’;r;,,; P[22 Comiop omboda i
184 : 5 2
R Al
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senio: 8 0; 20; 30 u 40 ppagycax or Havana nosopora (pue.3, mo-
ponpuessKk B creope XV,

Ha pue.D mpusemeHH pesynbTarTH MCCAeNOBAHHMEA, M3 KOTOPHX BMI-
HO, uTo senuuMHa DBn oxasueaercs Tem Gomsme, & Dy Tem MeHbwe,
yeM BUEe CTBOP WSMEpeHH| oT CTEODA BOJONDHEMHHKA HA NOBOpOTE.
OfpacHAeTcA 3T0 RIMAHAEM MONEpeYHON IHPKYAALUMH B MOTOKE, KOTO-
pad HA 3ToM yuactwe (0T Hauana 0 CepefiMHs NoBOPOTa) Pycha Moay-
uaeT MaxcumaibHae paseurde. HoaToMy BHEmHMEe XADPAKTEDHCTHRM BO-
fonpAemHure OyfiyT OnpejefeHHwEMW B TOM Clyyae, KOTJa B CTBOpE
wanepenna B, u By Her nmonepevWwx ToROB, T.e. KOT& OHH CTPOAT-
CA N0 PPaHMYHEM JMHUAM TOKOB, MOAYUYEHHEM HA TNPAMOM YUBCTKE no-
ToRa. B Hamesm ciy€ae XapaKTEPMCTMKK BOINONPHUEMHMKA, MONYYEHHHE
no MsMmepeHsaM B crpope X, cymecTBeHHO He OTIMYANTCA OT XADAK-
TEPHCTUR, MONYUEHHEX HA NDAMONMHENHOM yuacTxe MOTOKA.
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Pue, 5. I'paduxu ‘E;T v Py L W Pt npu pacnoioxenun sopo-
npuemHuxa B XV r.--raupe (459),

B wurepsane sompaatopa 0,10 < %{ < 0,35 mn1a cTeopa
uamepennit IX sHauewus wosjpduimenta B (IX) womenmores oT
2,85 po 1,25, s cpemnen B, (IX) = 2,0, r.e. nurasne somompHem-



172

HHKA W3 MOBEPXHOCTHOrO CNOA NMPEBOCXONAT B CPEiHeM 2 pasa To mu-
TAHHEe, KOTOpoe Owno OH B MOTOKE ¢ MpAMOYroabHOR amopoft pacnpene-
MeHHA cxopocTed mo eprukann. [ia sToro me creopa M MHTepeana
sonoaafopa xoappuimenr pa (IX) = 0. 2ro swaumr, uro nuranwe so-
HONPHEMHKKA, PACTIONOREHHOTO Ha CepefliHe AYTW BOTHYTOrO Gepera,
NPOMCXOOMT M3 BeDNHWX choes moroka. lockomsky moHHOE DMTaHWe
PABHO HYmD, TO NOHHWE CHOW EONH, WAYEHE B BOACNDHEMHMK, WMEDT
MOBEPXHOCTHOE MDOMCXOWAGHHE, T.K. GAAMONADA HATHYMD nonepevHon
IMPKYIATHE 3718Ch TMPOMCXOAMT CMEMEHWe caoes morora. lpouece cme-
MEHMA CIOSR MOTOMA BHEEH Ha pHc.2 H 3, IOe NoxasaHu MONOXEHMA
rpaHnuHEX Tokos. OTxon goHHoro Toka B, o7 BormyToro Gepera
MPOHCXOMKT GAArOMAPA MOCTYILISHMD K JHY BOAN M3 MO BEDXHO CTHEX
CTOEB.

Bremiue XapanTepHCTHEM BOLOMpHEMHMKA, NOCTPOEHHHE MO CTBODY
&I, Gnuswo pacronomeHHOMY ¥ OTBepCTHO BOLONPHEMHHKS, MOKASH-
BANT, YTO 34eCh NOHHOE MMTAHME NpeolnafjaeT Haj NOBEPXHOCTHEM.
ST0 CBA3AHO C BMAHMEM CAMOTO BONONPUEMHHKA, KOTODH{t Nps BOmO-
safope feifcTBYeT TAK XE, K&K M Ha MDPAMOTHHENHOM yyacTre.

ilpy ypenwueHun -—%i NPOKCXOMIMT CHICKEHWE 3HAUEHWN xoahpuim-
eHTa . 8TO CBA3AHO C yeMNeHMeM HeMcTBHA MONEPEHOH mHpHYNA-
OMH, CO3QABAEMON CAMWM BONONDHEMHHHOM, NpH BOlo3abope, a Taime
M TEM, UTO NpH _I:[JIT{ —= 1 woaddumpenr pn CTDEMHTCA TAK ®E K eIM-
H¥ne. -

pu yeenuuenuu -%i MPOMCXOMNT HEKOTODCE CHMREHHE 3HAUEHHH
woaddmumenra 4. . OueBMEHO 3TO CBA3EHO C yCHNeHHeM nonepeyHo
HMPEYIALMM, cO3naBaeMoR MOBOPOTOM [ycla, KOTODAR 3Aech MOJyuaeT
HAUOOMBmes DA3BUTHE.

Mecrononomenwe momonpuemiuka GraronpuarHoe mim GopbOH ¢ MNoc-
TYMIeHHEM HaHOCOB B Bomcaatop.

Bemiye xapawTepucTHKH BONONpUEMHWKA, DACTONONEHHOLO B CTBO-
pe XX1V (75°), MamepeHua rpanmuHEx JuHWE TOKOB NpOM3BOLAIMCH B
erpopax IX, XV, XXI y X, pacnonomeHHNXx COOTBETCTEEHHO: B 0
43; 60 u 70 rpapgycoe or Hauana nosopora (puc.3). Peayneratu omu-
TOB NpuBelleHd Ha rpafuxax puc. 6, Ws asanuaa srux mavepuanos
MOKHO OTMETHTH ClEemyDmee.

npu-%-_ﬁ > 0,05 nuranke BomonpHeMHMKA MPOHCXOMMT MCKTNUATENb-
HO M3 TOBEDXHOCTHMX COBB NOTOKA. DHAuSHHA koafpuLMeHTa By IR
BOJONPHEMHHKOB HEXOTOPHX BOJOSAGOPOE MOTYT 4 pAasa NMpPeBOCXORMTSH
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T0 3HaueHue roadPMIMEHTA, xoTOpoe GwI0 GH B MOTOHE NDPAMOYTOJBHOM
amopoft pacnpepenwrens ckopocreR no sepruxen (cwm.pue.ba, creop
uamepenust 1X),

[luranue ponOMpHMEMHMKA M3 MOHHOrO CJIOA EOMH, NMPH OUEHKE ero
voabdurmentom P , wmeer mecro B crTeope XX, ppe fiy= 1,0, Poer
snauenn#t 5% u Jfg 0pH NpUCIHREHUM CTBODA HamepeHHWf K BOROMpPH-
EMHUKY ﬂﬁ‘BHEHHBTﬂH YeuneHued neflcTeMA BOOOMDHEMHHKA HA MOTOK.
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Puc. 6. Tpapuxn -%F- Bn s Eﬂna}a MpH DACTIONOXEHUM BOLOTIDHEM-
Huka B JXIY creope (759).

C yseauuenweM xosdfuumenra sofiosabopa -%f MPOHCXOAMT
ypenwuenwe sHayeHud wosdduimenra pqg . OuesmmHo aro ceasaHo ¢
HEKOTOPEM OCnalAeHMesm NofnepeuHol IMDKYNAIMM, BHSHBaeMoRt mosopo-
TOM pyCna, M YycuneHwem NeficTeEMA nonepeuHoll mMpKYRAUMM, CO3IABAE-
MO BOLOMPUEMHHMEOM,

Evemnue xaparTepMCTMKM BONONDHEMHME&, DACTIONOKEHHOTO B CTBO-
pe XXIY, rauecTBEHHO MHEEHTHUHH BHEWHWM XADAKTEDUCTHKAM BOJONPHEM-
HUka, pacnonomeHHoro B creope XVill, Omwawko mecrononoxexne Bogo-
NpHeMHWKa 3fecb MeHee GNaroNpHATHO A GophlH ¢ NOCTYILIEHHEM Ha-
HocoB, ueM B cTeope XYL |
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SHewrye XapaxTepUCTHEA BONONDHEMHHMEA, DACTIONOREHHOIO B CTBODE
XX (ua paccrosnwm 60 cM or xoHua nosopora pycna). Mamepemus rpa-
HMYHEX JWMHHA TOROB MpoMapomMawck B creopax IX, XXLY, XU, XXIX
(puc.3). Peaynbraru ucenenosanuft mpupenems Ha pe.7, Ha KOTO DX
MORHO OTMETHTL Cclegynmee.
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Puc. 7. I'padurn ~E’Eﬂ' LY _EE WP NpH PACTIONOEEHHH
sogonpuemtika B AXK creope (90° + 60 em).

dnaveHna xosppuiMenta P ANA BONONPHEMHWKA MO CTBOPY M3Me-
pennit IX mpu —&u—ﬁ > 0,2 ang HexoTopux pomosatopoE MOPYT B Cpef-
Hem 2,25 pasa NPeBOCXOEMTH T0T KOo(MIMEHT, KOTOPMM Gmi OM B
MOTOKEe C MPAMOYTONbHOR amopoft cropocreRt. OgHako sTo MeHbme, uew
8 creope XAIV (759).

Q pu ypeauuenns Le NPOMCXOMMT YMEHbHEHHe SHAaueH®R By , mpu

T: < 0,125 mq:gﬁm{umﬂ Sn ¥ By paBHN Hym.

Muranue pofONpHEMHHKA M3 HOHHOPO CNOA BOH WMEET MECTO B
erpope XXIX, rne pp = 1,0, llpw npuGrwxeHwn cTEOpPa MaMepeHuRt k
CTBOPY BONONDHEMHHKA 3HAWEHHE Py YBEJHUHBAETCA B CBASK C ocnal-
NEHHEM 3[ech MHTEHCHBHOCTH NonepeuHofl UMPKYIAUMHA MOTOKA, BHIBAH-
Hoft MaruGoM pycna M YCMTEHWEM BIMAHMA BONONDHEMHWHA Ha TOTOK.

B yesnow, pHemMME XApANTEDHCTHRHM BOAONDHEMHMES, DACHOAOREHHOIO

Ba o 83 :
T S
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38 MOBOPOTOM pPyClla, KAUSCTBEHHO GHATOTHUHH BHEUHMM XADAKTepUCTH-
KM BOLOTpHMEMHWKA, pachoiomeHHoro @ crecpe XXIY, wo & woamuecr—
BEHHOM OTHOWeHWM koaduiment B, wmeHsme, a woofduument By Ha
ypoBHe Boposatiopa b creope XKIY (75°), Ofmacuserca sto ocnadse-
HHEM HHTEHCHBHOCTH NonNepeuHoft IMPEYIAIMA fNoTokKAa, BOAHMEADTEH Ha
nosopoTe pycaa.

Yenoeus somoaafopasfeck menee G1aroNpUATHH, YEM B CTBOpe

IXIY (75%), Ho dosee GnaronpuawHu, vem Ha MPAMOAUHERHOM yuacTie
pycna ¥ e creope X1 (I5°),
BHBOLH

Hax Gumo oTweueHo Bume, uem GNire K BONONDMEMHWKY CTBOD M3-
MEDEeHK! IDAMWUMHX TOKOB, TEM Peaue BHARIASTCH NeHCTRME CAMODO
BOLONPHEMHKEA M TeM MEeHee OUyTHMO OeficTBMe MCHDHBISHMA NOTOKA.
lloaToMy BHemMME XAPAKTEPHCTHEM BOLOTIDMEMHMKA MOPYT OHTH onpefe-
NEHHEMH TONBKO B TOM CIY4Y&e, KODJA OHW CTPOATCA N0 PPAHMUHEM TO-
KaM HA MPAMONMHeRHOM Y4acTKe MOTOKA BHUE MOBOPOTA pycia, T.K.

B creope mamepeHut ban u B9 He momwmo Gure momepewsux Toxos.

B coorsercTauM ¢ a7 Ha pKc.D mpemcraEneH BHeWHME XapaxTepHc-
THKH BOAONPHEMHHKOB, DRCCMOTDEHHWX BWHE, OTHECEHHHME K NpmMonuHef-
HoMy yuacTry moTera - k cTeopy IX. Ha rpajuxe nonomeuwe somonpuem-
HHEZ HE BOIHYTOM Cepery noBopoTA pycla NCKA3&HO yraom ¥ , HA KO-
TOPuit CMEWeHa och OTBEPCTHA BONOMDHEMHMEKA OT HAUANA NMOBOPOTA.
Hpuewe, uacTHuMO MO 3IKCTPANONAIMK, MOBENEHH MO EBOAOOTHODOB

or O no 0,40,

Ha pwe.8 npusemeHs TAKES BHEUHME XADAKTEPHCTHRH BOLONPHEMHM-
kos ¢ ¥ =0, 30 u 60 rpagycos,no onwrnse nenmum Ofuneposa A.C,
/2/. Taroe comocTapneHHe W 060CMEHHE MATEDHANOB,0YeBHIOHO, Npasa- .
Huuﬂu,nnmmmy B Hamix omuTax M onwrax Opuneposa A.C. orHome-
HHe -—ﬁf omMHaroBo W pasdo 4,0,

Ha amammaa rpadukoE MORHO OTMETMTB CHefynmee.

I. XapawTepucTMEM BOMONPHEMHMKA MSMEHADTCR NpPH MEpeMEeleHHy
ero no Warufy caenyomim ofpasow. [pu cpewre e npsmoro yuascrra
Ha BOrHYTH}t Geper moBOpOTA PYCHNA NMpH MOCTOAHHOM BOZoOTGOpe —a-‘
roappuiment Pn Bospacraer, a Pg - yOusaer. Mamenemna P u fo
B 34BHCHMOCTH OT —#ﬁ W f XAapaxTepHSYOTCA KDHBEMW, NpUBeISH-
HEMW Ha rpapurax (puc.9).

2. Tipn nocrommmon BosoorSope ~3& = 0,10; 0,20; 0,30 0,40
IHAUSHWA j,':,; = f-‘m = 1,0 npn cMemetun BOMONpHEMHUKA OT Hauana

&
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Puc., B, BHemnne X8paKTEDHCTHHM BONONDHEMHHKOB, OTHECEHHHE
# NPAMOMY Y4SCTKY MOTOKE

Puc. 9. Tpapumu sasucwmuoctr fn u  Pp o7 Eﬂg w
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NoBOPOTE COOTBETCTEEHHO Ha yroa ¥ = 17, 19, 21 & 23 ppagyca
(prc.9). Mlpn pamsHefimew CABMIS BOSONPHEMHHKA NO BOTHYTOMY Gepery
po CTPEMATCA R Hymo, & Pa - npe m!:m YBENAHUMBATBCA, AOCTHIaR
penwaiy 3,59 mpm ¥ = 8% n = 0,10.

3. Bopompmewmrnx, pacnnmu:ﬂuuuﬂ HE MoBOpoTe pycia, Boamef-
cTEYeT HE MOTOX TAK Xe OJHOooOpasHo, WeK W BOAOMDHEMHWK HA MpA-
sMonWHeMHoM yuacTre. B ceAsM c oTWM MpH OpUOAMMEHMH CTBODA H3Me-
peHHfi XApaNTepUCTHK X BONONIDHEMHWKY Eycmmmmcn nefcTBHE CAMOTO
BOMONPUEMHHKA HA MOTOK W 3HAUEHHA M fo YBOAWUMBANTCH. On-
Haxo, NOHHHE CHOW BOMM, HIYWHE B mnunpnmun. MMEDT T0BEPXHOCT-
HOE MPOMCXORAEHWe': 3jech MPOWCXONMT MpolUecc CMemeHHA CNoep Mo-
roxa (cM.nonomeHWe rpaHMuMuX Tokoe Ha pue.2 ¥ 3) - oTXoA MOH-
Horo Toxa B9 or morsyroro Oepera NpoMcxofMT GnarofapA NOCTYA-
NeHwo K NHY BOAH M3 MOPEPXHOCTHOr'O CAOA.

1. Amanua BHEEHWX XAPAKTEPACTHK GECTIUIOTHHHOrD BOJONPHENHH-
ta, PAcMONOREHHOrO HA IIOBODPOTE pycna, NOKESHBAeT, YTO AeficTBMe
nonepeuHofl UMPKYJALMK MOTOKE OT M3rKGa pycna HA NWUTAHWE BONONDH-
eMHHEA WCRmMuMTenbHo Benuko. llosTomy OHO mOMXHO OHTL MAKCHMATL-
HO WCNoAb30BAMO AR GopeOH ¢ HAHOCAMM, OCOGeHHO MpH CTPOHTEeNb-
cTBe GECIIOTHHHHX BOAD3AGOPOR LAA OPOCHTENBHMX CHCTEM.

9, B somonpuemMHWKAX ODOCHTENbHEX CHCTeM NpH BOfo3afope
nommHo 6urh P = 0. OcHosHO® KOAWUECTBO HAHOCOB MPOXOIMT OCHM- -
HO B MEpWONL MABOAR&, Xoraa %’E HesHaunTeabHos., Ana
2THX YCNOBMJ MO BHEUMMM XADAKTEDUCTKKEM Haufonee OHaromNPHATHLM
MECTOM OAA BOROMDHeMHWKA ABIASTCA CABHI ero Mo BOUHYTOMY Gepery
Ha ¥ = 30° Bosbmee cMemeHMe BOMOMPUEMHMKA BHU3 MO MICMOY MO-
meT ONTh HefSNarONDUATHEM A ero MHTAHHA, T.K. MNONEpeuHas 1UHp-
KYIAUMA CO3NAET MepeMeldPasHe NOTOKA M B3BENWBAHME HAHOCOB.

[IpuBementue smech BHBOOH KOAMUECTBEHHO CNPABELAWBH A
PACCMATPHBASMOr'O OTHOWEHHA Bo 3AKPEIUIEHHOT'0 HEPASMHBAEMOrO
pycna. Mo panusm Hpowxwna A, u Bepmuurosa D.id. /I0/, nposo-
IMBEMX NAGOPATODHHE HCCAEHNOBAMMA B pycle ¢ TIL = 4,0 ¥ yraom
nosopora 58°, B paswuPaeMmx pycnax PANMANLHHE COCTARIADNME CHO-
poct B creopax [0,..40 rpagycos oT Hauana MOBODOTA MEHbIE,YeM
B pycae ¢ xpenneHwem aoma. Hecrroe wpennexwe wpMBOAMHIAHODO
pycaa nopwmaeT abhieKTHEHOCTL crnocofa GopblH ¢ BIEKOMBMHA HEHOCA-
MM H CcOKpamaeT BpeMA NMDOMHBKHK BepxHero Opeda 0T HAHOCOB B

3...2 pasa.
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BIMAHME BOJHONO CTPECCA HA YPOEAR COM M PO YYET
MPY OPTAHM3ALMM TOIMEOB

Opomaemoe semnenenwe norpetaser [43 wiH.u®, wix 45% obmero
KONMUECTBA BONH, PACXOMYEMOro B HADONHOM XO3ARcTBE, W norpebie-
HHE &2 B NepcnexTHee Oyaer eoapactarh. [losTomy B HacTosmee Bpess
ABIASTCA ARTYANbHON npobnema SKOHOMME M CTPOTOrO HODMWDOBAHWA
norpefneHMa BofH K Oopbfa ¢ MOTEPAMH, UTO MO3BOJWT MOBHCHTE B
30HE DPOmeHMAs ypomaft, A Talxe WCMOAbL3OBATL BOAY 1A BEONA HOMon-
HUTENbHHX NIOmAnef opOomAeMHX 2E€MeNb B CENbCKOXO3ARCTBEHHOS Npo-
¥ABOJCTEO.

Jns Gonee spberTHEHOrO WCNONLIOBAHWA BOMH, MOBHWEHWA Hos(-
FUIMEHTA TIONe3Horo AefCTBHA cHeTem M koaddwimenrta zemenbHOro
MCTOAL30BAHNA HA OPOCHTENBbHEX CHCTEMAX MPOBOAAT GoibmMe paboTH
no nepeycTpoficTRY ceTH, OONMIOBHBANT KAHAMH B 3eMIAHOM pycne,
LOTIONHANT "HX TPYOONPOBOMEMH, RENS300ETONHEMM NOTHEMMW, MDHMEHADT
BHCOKO~TIPOM3BOJMTENbHYD TEXHKKY, & TaKse BHEJDADT HOBHE CMOcofH
opomeHua (HManpumep, waneabHoe).

Ho raasHas ponb B addeKTHBHOM WCMONBRIOBAHWK BOMH OTBOAMTCH
NASHOBOMY BOMONONb3IOBAHWD - OCHOBE BCeWl ONepaTHBHOR NeATenbHOCTH
KAK OPOCHTENLHOM CHCTEMH B LIENOM, TAK W OTHexbHuX ee uacreft. [oa-
TOMY TIOHATHO, KARDE 3HAUSHHE OHO KMEeT B PanMoHANBHOM HCNOoAL30-
BAHHH MOAWBHOW BOMM.

Pexwu opomeHHA oTmenbHoll xy/ibTypu paspadaTHesmT, KAK MpPABH-
J0, TONBHO C TOUKH 3PEHHA CcaMofl XYIbTYPH, M3YYada ee NOTPetHOCTH
B MOAWBHOM BONe B pAasHHe nepuoas sererammu. OpHawo, Hax OpPABHIBHO
noguepruean H.A,lapor /1/, raxoft momxop Mpuenaes TONbKO Wif He-
GonbuMx nuomapeft, & He MNA CHCTEMH B LIEIOM.

OcHopHOR NpMHOMN COCTABNEHKA TUIAHA BOMOMOAb3I0OBAHWA B HAC-
TOAMES BPEMA - ATO ONpENENeHHEe CYMMADHOTO KOJWUSCTBA BOMAN MO Ka-
HAY WIH cHCTEMe, MoTpelfHOro WIA NOAWBAE BCEX KYJNBTYD, PAcHONOXEeH-
HEX HA cHCTeMe, N0 380AHHOMY DeXMMY.
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Bonee oGrexTHEHNEM MOTXONOM MOXET OHTL Tako#t, B KOTOpDOM 3a
UBIEeBYD (YHKIM® UDMHATE CYMMADHAA MpUOHAb, NOAYUaeMAR CO Bced
ILIOM8AH OPOCHTENbHOW CHCTEMH NDH ITAHADYEMOM BapHaHTe BOLOpaC-
npepeneHHa. B ofmem maxolt momxonm k PedeHHD 380aYM [UISHWDOBAHKA
BONCTIONb30BaHKA Own chopmuposan s 1972 p. /2/.

[IpaxrHueckoe wenonssompamme samauy ONTHMUSEIMK BONONONbL30-
BAHHA HA ODOCHTONBHEX CHCTEeMax NpeNrof&r&eT HANMUME 3aBHCHMOCTH
NPONYRTHBHOCTH BOZ3JSAHBAGMHX KYABTYD OT CTENeHH MX Bofoolecnme-
USHHOCTH B OHTOr'E8HE3& H COOTBETCTHEHHD ITOMY YPpoBHA OpUORAH WIK
BOSMONHEX Noreps. K comamemun, mamux saswemiocTal ILTA BeIymHK
KYARTYP PerwoHa Her.

llocnepsee penser HeoGxomwmMeM ¥ ANTYATbHEM 9 KCNEPHMEHTAJIb~
HOE HCCIefoBaHWe MO OUSHKE YCIOBMA BiarcofecneveHHOCTH KOHKDET~
HHX TIOCEBOB B SHTOMGHESE A BHABNSHAR BNMAHMA TOR WIM MHOH
CXEMH [OIMBOB HA MPONYRTHEHOCTE M 3KOHOMHUECKYR a@derTHEHOCTE
BHpamMBASMON KYTLTYPH. '

Y8 HEWNX MCCHEMOBAHMR - MONYUMTL 3ABUCHMOCTD Ypomaf-
HOCTH 3BDHA COM OT YPOBHA BOMOOGECHEUEHHOCTH B DASTWUHNE nepuo-
IH £ DAasBHTHA, & TAK Xe MOIYUYHTH 3aBHCHMOCTD YKCTONGO ROX0jA,
MONYJYAEMOro MpK BO3NENTWBAHWH COH, OT YpoxafiHocTH.

Ana pememwa srofi sagewn B 1981 pomy sanomen monesoll omyT
C CEMbD BApHAHTEMM:

I - kowrpons, nposogaT Bce momwew NpH HACTYINEHHM RIARHOC-
TH B MeTpoBoM cioce moyew 70, ,.80% HB,

T - sapueanT - Haua10 MEPEOTO NOMMRE NpW BRAKHOCTH MOUEH
80€ HEB,

0 - sapuanT - Ges mepsoro monwsa, NpH BTODOM MONHBE BIAX-
HOCTE METDPOBOrC CJHOA NOUBH HoBoauTes go HB, nocremywmme moauew
00 KOHTPONLHOMY BapHaHTY.

1Y - papuanr Ges_mepsoro u BTOporc moausa, mpw TPEThEeM
TNONHEE BNBRHOCTH METPOBOTO CJOA NMOouBH Josomunu po HB, mocremyn-
mHe DOAHBH - MO KOHTDOMM.

Y - papuaur Ges TPETLEro MOAWEA, MPH UYETBEPTOM MONUBE
BI&RHOCTE B METPOBOM cioe mousw posomar mo HB, mocnepywmme no-
THBH - TIO KOHTDOMN. :

. Y1 - papmwaut Ges rTperbero m ueTBEpTOro NOTHBA, npH MATOM
NOTHBS BIAKHOCTL METPOBOrC CHOA Mousw mosomar ,p HB, mocnemyw-
UHe NOAMBN ~ [0 KOHTPOJN.
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Yil - papuauT - 6e3 ueTBeproro K nociemyouMx Noxusoe. [o pe-
aynbraTaM omwra 1981 roza oxesamoch BOSMONHIM COKDPAETHTH BEDHSHTH
onuwTea no uerupex B 1982 u I983 ropax:

I - HOHTPOAL, MDOBOAAT BCE MOAHBH NPH HACTYIUIEHHH BAEXHOCTH
MeTpOBOro cnog nousw 70...80% HB,

[1 - Ges nepeoro W BTOPOre MONMBOB, BOSMOKHOE® CHWMKSHWE BR&X-
HOCTH MOYEW Jo peerexMs mo 20, ,.60% HB,

Il - 6es proporc ¥ TPETHEr'O NOAHBOB, BOSMOMHOS CHWREHME BIAX-
HOCTH TOUBH BO BpeMs upeTenus mo 40% HB,

I¥ - 6es uerseproro ¥ MATOrO MONMBOB, BOSMORHOE CHHEEHHE
RISXHOCTH TOYBW B Tepuol HamMea sepHa mo 0% HB.

Bo Bcex papmaHTax, KpoMe NpONYNEHHHX TONMBOB, BCE OCTANBHES
[pOBONAT TAK XE, KAK Ha KOHTDONLHOM BADMEHTE.

Omwr nposomwnw Ha none ¥ 2 SrcnepuMenTANBHOrO X03AfCTEA
AKO HasHVMBX,

Pasuep yuacrra 180x226,8 m. Cxema pasmemenus nmopTopHOCTSH
NpUHATA [0 GAOKaM, KOMMPYOmsM Gopsy perbeda ¥ TuyGHHY rpyHTOBEX
pofl. I'panMue GAOKOB NMPpHHWMANWCHL TAKMM 00pasoM, uTold raIyouHA
MPYHTOBHX BOL Ha Beex mensHkax Owna Gozee 4 m. Homuuecrso nos-
TOPHOCTEN UeTHDE, KONWUECTHO JENAHOK - ABANIATH BOCEMb. Pasme-
meHWe BAPMAHTOB B CNOKAX NMCBTOPHOCTEH MPOBEMIEHO PEHIOMUIUPOBAH-
HEM cllocoGoM C NoMOmbY Talmuil cayuaiHuy uMcedn.

lonue oMHTHOrO yuacTka MPOBOMMNA ROXASBAILHON MamHo# “Bon-
®aHKa" ¢ YCTSHORNEHHHMW HA Heft uepes TpW TpySw anmaparamy "Fo-
ca-2",

Paceromiue Memny MOBMIMAMM - Yepes OOMH I'HOpAHT DACNpEfE-
nMTeNsHOrO TpySomposofa. Cxema paccraHoBkM armaparos 36x97,8 w.
B cooreeTeTEMW ¢ 2TOl cxemoft NMpMHAT pasMep mensHox 36x37,8 m.
Pasmeps yueTHOM! MIOMANKK JSNAHOK ¥ SaNMTOK MPUHSTE TAKI ofpa-
30M, YTOOH H& yueTHOR NIOMALKe He MPOMCXOIMNIO MNepexpHrHA Nom-
pem c cocemux penmHox. [lpu nasnenun B TpyGonposome 40 M paamye
IefiCTEMA ANMAPATOR MO KPAMHMM KAMIAM NORIA cocTaBaser 24 M.

Taxma ofpaaoM, pasMEepH YUETHHX pemnxzcunmam
21,6x30,6 M. Obmas nmomams memsuwi - 1351 M°, yuernas mnomame -
661 M<.

B cooTeeTcTEHM C METOAMKON MCCTENOBaHHNA HE KOHTDONLHOM Ba-
DM2HTE MpOBOIMAM MOMHBN TIPW JADCTHREHMM BraxHOCTH nousw 70...80%
HB,

llo MeTeoycnoBKAM JNeT MCCAENOBaHWN [IA NONNEepWAHMA Taxol
BrasHocTH mouen B 1981 ropy morpefopanock npopepeHMe NATH Bere-
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TAIMOHHEX NOJIMBOB OpOCHTEnbHOR Hopso# 5102 w®/pa, » 1962 rony
TpedoBANOCh NpoBeleHHe mecTH NoauBoB Hopmoft 6114 w2 /ra, a p 1983
romy—cems Nonusoe Hopdoft ©935 w®/ra. |

OpHako ¥a-3a HEMCTIPABHOCTH HECOCHOM CTEHIMHM K CHBEXMH NOM-
HOCTbD MPOBECTH BCE MOAMBN yRranock Toabko B I98I romy. B 1982
4 I903 ropax ma roHTpONbHOM BapMauTe GHIO NpPOBENEHO NMmE MO
NATE NOJAWBOB OpoCHTembHEMM Hopuams 5000 u 5045 w®/ra. 3ro npuse-
0 K CHWXEGHWD BNAXHOCTH NMOYBW B xoHme peretammit 8 1982 romy no
65% HB, a s 1963 rogy-mo 80% HB.

dpyrde BAapMaHTH ONNT& NIPOBENEHH B COOTBETCTBMM C HAMEUESH-
Hepi rraHoM. Kak w ruramuposanoch B xome onmwra, mpomycx omHoro
WIK LBYX MOAMBOB NPHBEOMMI K CHWEEHHMD BISXKHOCTH NOUYBH B PASHHE
nepiony passutis cou. Mo ceoel sHawmocTw B xome HOPMKpOBaHMKA
YPOR&s ¥ COM MOXHMO BWIUEAHTH TDH NepHomAa:

I) scxomw - nEeTeHHe:

[} userTeHMe - seneHas ChEACCTh:

il  seneHas cnemoeTs - nmonHas cnenocTh (Hamue sepwa).
D 38BHCHMOCTH OT BEDMAHTOB ONWTA BIAXHOCTH MOYBH MO NepHo-

, L8M DE&3BHTHA 3HAUKTEJbHO OTIMUANACH, UTO MPHBENO K M3MEHEHM®
ypoxas cow (radn.Il).

TaGauua 1
BrawocTh NMOuBM M yposa# cou Mo BApMaHTaM
ONHTA
Pop we-  jBapuant Murmmanshas raxHocTs mousw & fe- ¥ poxeft,
caefoea- 1puony, % HB tu/ra
HURA I ! i !
! ! ! ! !

1 Pl 3 ! £ ! 3] e B
1981 1 80 1 71 44,3
1981 Nl 20 gl 71 37,4
I981 i} od 81 71 38,7
1981 Iy 50 0 71 20,4
1981 y g0 60 71 32,5
1981 Y1 80 43 71 225
198] 1 80 81 40 28,4
1982 I 70 74 65 40,7
I982 I o7 o8 87 35,2
1982 1 70 5 5 32,0
1982 1v 70 60 42 24 3
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Mpogonxenue Tabn.l

i 2 3 4 5 &

1983 - 1Y 70 80 50 32,3
1983 I 50 50 30 18,9
1983 1 a5 55 44 31,0

MeTomuxofi onwrTa NpesyCMATDMBANOCH NOJNYUeHHe CBA3IM KOHEUHOro
YDORAA C HeJOCTATKOM Biard B OTHEAbHHE MEPHOAN OpraHoreHeaa E:u,
npMueM B Ipyrue NEepHOH NMPeLyCMATPHEANOCH OMTYMAIBHOS BOROCHAD-
seHe pacrennit, Tawoff misH onwra GWI NPMHAT IR TOrO, yTo6H EF-
penenuTh MHJOPMAIMOHHHE TOUKM OT MPENHCTOPMM W NOCAEACTBUA.
AWTEpaTYpe BO BCEX M3BECTHHX HEAM MOJENAX NONPa3yMeBAETCHA, XOTA
¥ CHemMANbHO Hé OPOBADWBAGTCH, HESBBACHMOCTE OTHOCKTEeNbHOH you-
AW YPOREA OT TPEJMCTOpPYH, T.e. MApKOBCKUH XapakTep aTora Mpo-
mecea.,

Mpd MISHKPOBSHWK JECTEDHMEHTE OXMAAJIOCh, YTC JUIA KEMUOro
nepuofa PA3BMTHA COK OyHeT MOMY4eHO, KAK MWHMMYM, 1O TDH Tﬂa;é
TOUKH. DAXTHUSCHM ®e YIaJ0Ch MOAYUMTE NO NATH TOUSK A I u

(ragn.2).
nepuonos W TpM e 1 mepuonma TR
JapHCHMOCTE YDORAA 20pHA COM OT CHMXEHHA BIAKHOCTH
NOYBH B OTRENbHHE MEepHOoNH DA3BMTHA pacTeHuil

'
Ton mecne- (Bapuant | MuHuManbHas Bﬁ%ﬁHDcTh nouew  ,Ypoxmef,

[OBaHU i ig_g%gﬂgggi % : : - qupa
J ! ! |

1981 I 80 80 71 24,4
1981 2 50 BI T 37,4
1981 3 54 81 71 38,7
1981 3 80 &0 71 32.5
1981 6 80 43 71 22.5
1981 7 50 80 40 28,4
1982 3 70 57 (513 32,0
1982 I 70 74 65 40,7
1983 4 76 80 a0 32.3

B /3/ npemnaraercs CUIOTE3a8 DA3METMMOCTH APTYMEHTOB (QYHILM
NoTeph Ypowas Ipu BrarcofecneueHHocTH A B MOMEHT BpEMEHHU t na
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COCTABAADOME, OfIHA M3 KOTODHX ONPEPaNACTCH GionorHuee Kuy &napa-::—f-i ,:

TOM pacTeHWi, gpyras - cTemeHLY BomOOSEeCHoueHHOCTY :
plat) =q,(t) g, (1)

Iywemua (1) ompemeaserca cosoxymiocrsn eHyTpernKx (Duanonoru-
HECKHX W reHeTWueckux) garTopos, XADAKTEPUAYDILS OcofeHHOCTH
BO3IENWBASMO’ KYNBTYPH.

OHa nokasuBaer, xak NpuMeHEeTCH B OHTOreHese YyBCTEUTENb-
HOCTE pBCTeHt! K HeROCTATKY BEard. Sywkmus g, () xoppexTupyer mo-
TEPH cOrNacHo (axTHYecKo# BAArocSecHeuveHHoCTH:

_ Bt - Bans .
. o Bx — Bsas = (2)
rae Bt - mnamsocTs nousw B Momewr BDEMEHN :
Bk - susmmocTs, coorTmerersyomas GeamepumeTHOfl Braro-
00eCNeusHHOCTH pacTeHHH:
Bsas - mnamHocTs sapmmasus,

Pyurumo G, (t) onpenetmor no gopeyae

1 = Jom Ve
| ‘h( ) go(1=A) ' ) s
rae Yy - ypomafiHocTs KYARTYPH OpPW ONTMMEIBHOR Anarn-
ofecneueHHOCTH;
Y45 - YpowafiHocTh mpH BiarooGecneuesHocTH A B Momewr

spewenn T .

Ofpadorka nomyueHHn DHCNEPUMEHTANBHEX JAHHHX, NpHEeNSHH M
B radauue 2 mo popuynem 3.4 u 3.5 mana ramme sHauenis g (t):

a) A Nepeoro TMEpHONA DPa3BWTHA COM a{t] = 0,35,

6) mra BTOpOro mepuona q, [t] = 0,93;

B) MR TpeTbero nepwopa mpM Bix = B HB qt)= 0,38,

o By > 692 HB g,(t)= 0,63, ‘

B CIA nia xonWueCTBEHHON OLEHNH CTOMOHW BIMSHKA Ha ypoxai
AEPHIMTE BIAY B KOHKPETHUH QeHb BEPETAIMM HCMONbOYOT MOMATHE
"MHIEKC mHA cTpecca”, KOTOpMH no csoel cymHocTH TAroTeer K
by (1)

Mpusepentue amaueHua "wupexca mis cTpecca” Mg COM MO BEMH-
UHHe CIM3KH MONYYeHHEM B HameM srcnepuuenre. Ocrapmiecs peayan-
TATH 3KCNSDUMEHT&, KOTOPHE MOAYUEHH NPH CHHRGHWH BIAr006ecmeucH-
HOCTH DACTEHHHE HHxe OOTHMANLHOI'O He B OAMH M3 NepHonos OproHore-

HE3A, & NPOANCAXABUErOCH M B ADYIHX, JA0T BOSMOEHOCTH NPOBEPHTE
MEPHOBCKMI xapaxTep npouecca HaxOMIEHUA NOTepsh Ypoxas.
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Ecan aror NMpouece He MAapROBCKKE, ¥ KAXAOE NOCAELYONSE CHINE-
HUE BIaXHOCTH MOYBH NDUOABARAET MOTEDPH K YKe HMEenmMMCHA, TO ypoxai
B KOHUe NepHofs HeoOxoMvMo ONpefenATs no dopuyne:

Yy (A Rg Ay)= Yo [1-g, (1= 2)][1-g, (1-2)l1-g,1-2,)], (4)

roe Ye (1 A -koHew il ypoxal KyZbTYDH, KOTODMA MORET GWTE
mojyueH npe snarooSecneuedHocT B I nepuon - A,
80 1l nepuon - A, u 8 Il nepuon -4,
PacueT npemnaraemorc yposas 3€pHA& COM QI YCJOBMA Braroofec-
MEUEHHOCTH, NOAYYEHHWX B XOLE SKCNepWMeHTa, npusefied B (radn.3).
Tataupa 3
lpopepka 3aBACHMOCTH NPOLECCA HAKOILIEHWA MOTEDL
Yypo#asa MMpH CHWXEHHW BrarooSecreyeHHOCTH oT npe-

OUCTOPHH
Fon ;BEP“‘ i BiasHocTs mousy mo nepro- IT;EPETHWEE- iiaﬂwﬂuec-
 BHTH j LEM jKaf Ypomaf- §Hag ypo-
i ; : HOCTDB, /'8  xaliHoCTh,
! ! I " Il Hil _T 1 i
1981 ¥ 20 40 71 14,9 sﬂ‘q
1982 1 70 T4 65 32,2 40,7
1982 n o7 5 O iy, R0 35,2
1982 I¥ 70 60 42 19,1 24,3
1983 I 50 50 44 13,5 18,9

Kax ewamo w3 Tabaumy, paxTHyeckas YpoxalHOCThs BCErfa Bpue
ompenenexHo# no opuyne 3.0, W onpemensercs TOALKO YPOBHEM BAA-
roobecneueHHOCTH TOr'0 MepHONA, B KOTOPOM OH NMPHBOMHAT K HAKOOIb-
mod morepaM ypomana. CremopatennHo Mapkonckuil xapakTep npouscea
HAKOMLIEHWA MOT@PL YPOMAA NONTBEDKAAETCA. OTO JIAET HeM NpPABO NpU-
HATh BECH DKCMEDHMEHT 38 OJHY COBOKYTMHOCTH.

Crarucruueckas o6padoTka 3TOM COBOKYNMHOCTM JANA BO3MOKHOCTE
NONYYHTb CHEAYynOHe YPABHEHMA CBA3M MeNIy ENaxHOCTHD MOYBH M ypo-
KafHOCTBD 36pPHA COM: A

y = 1,73 + 0,918, - 0,005 (5)
~y = _17,08 + 1,098, - 0,004 (6)
y = -10,28 + 1,108, - 0,0053 | e
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rne Y - ypoxafHOCTb 3epHa coM, w/ra;
b, B, By — HanmeHbman saamHocTs nouss B I, [, Ul nepuonn
paaBuTHA cou, % HB,

HeoSxommio yueeTb, uTo ypasHeuus D, 6, 7 npuMeHmMu npu
YPOBHE ArpDOTEeXHWKH, COOTEETCTBYwHEeHd Toft, KOTOPAR IPHMEHATACH
Op# NpOBeMSHWHW ONWTA W CMOCOGCTBOBANA MOAYUYEHMD YDPORAKHOCTH
3€pHa COM NpH ONTHMENbHOM BomocHatmenuu nopamka 40...45 w/ra.

lpu ppyrom YPOBHE ArpOTEexXHUKM, COOTRETCTEYDmEH ypoxan,
npH GeafnepUUATHOM BONOCHEOKEHWH, YDPOXARHOCTb NpH JHGOM LpPYIoM
YPOEHE BOMOCHACKEHHA MOXHO ONpeienuTh no Gopyne:

Yot = Y [1=9¢ (4= Ay} (8)

roe ql - HHOEeKC NepHola MOoHWEEeHWA BaaroofecnevyeHHoCTH
(MHpere mHa cTpecca);
Ay - cTeneds BraroofecneueHHoCTH, ONpelenAeTCA N0
fopyne 2.
Ananws ypapuenust 5,6,7 noxasumpaer, uTO HEMGONBmEE CHUMEHWe
YPoxajHOCTH NP ONMHAKOBOM CHMXEHMH BISKHOCTH NOYRW MPOUCXOLMT
E MEepHol OT Hauana UBeTEeHWA COH J0 3efeHoll CNenocTH. JHaueHde
uHpekca B sror nepuop (0,93) B 2,6 pasa Gomsme,uem mir I nepuona
(mo userenma) 0,35 u 8 1,5 pasa Gombme, uem wra Ul nepuopa (nocre
senexo# cnenoctu 0,63), I0%-nHoe cHuxeHWe ypomam MpOMCXOMMT npH
CHWMEHHH BnaxHocT# nousw 8 I nepuon mo €07 HB, so sropo#t mepuon—
no 73% HB, a s Tperuit nepuop—no 707 HB,
Ins pacueTa QyHKIMM LENH HEOOXOZMMO 3HATH 3IABUCHMOCTH UHC—
TOTO ROXOHE OT YpOX&afHOCTH COM. TaKkad 3aBUCHMOCThL YCTAHOBIEHA
He8MW Ha OCHOBE YuUeTa BCEX 3aTPaT Ha BHPAMWBAHKHE KYALTYPH MO Ba-
pHaHTaM ONMuTA ¥ MORET OWTH OMWCAHA YDaBHEHHMeM BHIA:

4yp = 32,29 - 243 (9)

rae YA - uucrult moxom, pyS/ra;
Y - ypomafHocTb zepHa cou, 1/Ta.
llomyueHHue 38BMCHMOCTH YPOKAR COM OT BABKHOCTHM MOYBH M
YHCTOr'O0 HQOXOIA OT YPO®AR ABIAETCH OTBETOM HA [OCTABRNEHHHE Mepen

WCCTEeNlOBaHHeM BOTpOCH:
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THTEPATYPA

I.0apos W.A Jxcmayaranus r4IpoMENHODATMEHNX CHCTEM. -
M,: Homoe, I9GB, - 3B3 ¢.

2.'epumwynos 9.B. lnanmpopanue W opraHd3auMA BONONOALIO-
BAHWA HA OPOCHTENBHHX CHCTEMAX B YCJOBMAX NpUMEHEHMA
8BTOMATHIMPOBAHHOM CHMCTEMH ynpamneHus. - B cf.: Ocuos-
HHE BOMPOCH MEIHODALMHK W MppuraimMu B Hasaxcrawe, 7.1,
Anua-Ara, Kafirap, 1976, ¢.84.91,

3. lnarounosr B.A. OnTMuuzaums yeaoeuft srarcofecneveHHoc-
TH CeNbCKOXOSANCTReHHHX KyabTyp.- I.: Tunpomereouspar,

1982, - 115 .
I'.C.Tepexos
KEHIMIAT CEAbCHOXO3AHCTBEHHHX HAYK
H.X, Pucdaes

CTAPIME HAYUHHE COTPYIHHK
B.A.zaficantexona

cra pmn? ﬂlﬂaﬁiﬁﬁﬁ} COTPYIHHK

K BOMPOCY TMOBHWEHWA JGIEKTUBHOCTH JMMAHHOI'G OPOUEHWA
HA TIOPME P,WPTHI NABNOJAPCKOR OBIACTH

B eunonxenun [ponososscreenHoft nporpasmwu CCCP nepsocrenes-
HOE 3HaueHWe WMEeeT WHTEHCHDUHALMA KOPMONpPOM3BOACTBA ANA MOAHODO
YHOOBIETBOPEHUA MoTpelHocTelt muBoTHoeomeTea. Maa yenosuft Mapno-
napckoit o0M8CTH STO CTAHOBWTCA BO3MONHEM B De3ylbTarTe MOBHUEHHA
3DDEKTHBHOCTH WCMOAL3IOBSHHA CYMECTBYyDNMX W JanbHeluerc pacmupe-
HUA OPOTAEMHX 3IeMenb.

CamHbM MCTOUHHMKOM MONYUEHUA HODMOB ABNANTCA NOMMEHHHE 3eM-
au p.Yipram. OpHako B CBA3K C PE3KMM COKDAMEHMEM MIOWAMM W Npo-
HONANTEAbHOCTH BATOMAEHUA, & B NOCHSAHWE IOAH W IMONHEM OTCYTCT-
BHEM 3aTOTNEHHA, MPONYKTHBHOCTL WX cTena Heswcoko#. llpomcxomut
NMOCTOAHHOE WM3IPERMBAHWE. TDABOCTOR W CMEHA BHCOKOYDORAMHEX 3J8K0-
BEX M GoGoBex TPRR ManolEHHOR W HHakoypoxafiHofl cTenHofl pacTH-
TEILHOCTbN : MOMNHbL, THMUAK M 4p.

CyumecTsyoumue CHCTEMH IMMAHHOTO OPOWEHUA ECTECTBEHHEM MYTEM
B NABOAOK HE 34ATAIIMEBANTCA, B CBA3H C YeM B HACTOREEE RpPEMA OHM
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NEPEBONATCH HE MEX8HWHECKOE 3ATOIIEHKE MePSNBHRHNMM M IUI8BAnMUMH
HACOCHHMY CTEHLMAMM.

Hemyt OwnM W3YUEeHH BOMPOCH BIMAHMA PAas/HUHHX CPOKOE (3wMHero,
BECEHHero, NeTHero) M MPONONKMTENLHOCTH 3&TOIIEHMA JNMMAHOB Ha-
COCHEMH CTAHIMAMM HA NMPOAYKTHEHOCTb E€CTECTBEHHHX CEHOKOCOB M Me-
JMHOPATHBHO® COCTOAHWE 3eMenNb. OTH . BONpOCH Wayuandck B 1982, ..
I963 rr. Ha wmoueswx yuacrxax [lasnopapcxofi u leGmmuncxol cuere-
M&X JIHMMEHOE,

Cornacho reoGoTaHHueCKUX KADT NPW ECTECTBEHHOM MHIDONOIH-
YeCKOM DexiMe p.Mprem B TpapocTOS MPEOGASNAN PASHOTPAEHO-3AAKO-
BH THN DACTHTENBHOCTH M3 KocTpa Ge30CTOro, NHPEA NOASYUero, Mo-
NeBHUH Oenoft, NHCOXBOCTE, MATAMKA JYI'OBOMO, A4 TAKEE MHIMHOLO TO-
PomKA, JAMBEHIA POraToro, TOUEDHH XeATOR ¥ HPYrWX MeHee pacmpo-
CTPSHEHHHX BHIOB pACTEeHW. :

B ceasu ¢ MacTynanuyM ocTenHenueM mofum TpaBocTof mocre-
NMeHHO M3DERMBAETCHA, W B HACTOAWIEE BpPEMA B er0 COCTaBe YMEeHBWK-
10Ch YUACTHE BAAPOMOCKBHX DACTEHME M BOSPOCHE AONA KCEPOBMTHEX,

SumHee 38TOIUIEHHE JUMBHOB OCYWECTRIANOCH B AMBape. Momsocts
Abfla HA yuacTKaX 3aTONEeHHs kornefanacwk or I5,..20 cm mo 70...

80 cm. Moanoe ramiue nppa sasepmunocs x 22...25 anpena. Mo npo-
IONRKTENLHOCTH CTORHMA BOLH MOCKE® CHEPOTERHWS HAMM YCHOBHO BH-
JeNneHH yuacTk¥ kpaTkoepesmeHHoro (2,..3 mwa), cpemsero (5...

8 pHent) W mawrensnoro (10...I5 mmwest) sarormemus. AH&ODHUHWE
YCNOBMA 3ATOMIEHUA 3/leCh CHIANNBANMCH NPH ECTECTBEHHOM NaBOfKe
Ha p.Mprem w mpu nomyckax ua Byxrapuusckoro somoxpewunums. Bce
IUMYEBHE YUACTHH 3aNOMeHM HE MOMMEHHHX JYroBHX 3epHUCTHX Noysax.

B radaune npencrapieHy JeHHHE 0 GOTAHMYECKOM COCTABE TDAsB,
BHCOTE DacTeHult ¥ ypOom&e CEHA TPAB B 3ABMCHMOCTH OT CPOEOB M
NPONONKUTENBHOCTH 3ATOIMIEHUA NOMMEHHEX JHMABHOE.

PacTHTeNsHOCTH YUACTKA KPATKOBDEMEHHOrO S&TOMLIEHKA Npefi-
crasneHa nupeem monayusm (30%), xocrpom Gesoccrsm (I10%), comon-,
wo#t ypanscxoft (20%), nomsmsmu (30%). OcHomnas Macca TpasocTos
H& HHX HMEEeT NMATHHCTOE PACMPOCTPAHEHHE W3-38 CONONKA Ypanbcxok
W nomwHu. Ypomal ceHa TpaB cocrasun 29,5 u/ra,

B cocrase TpasocTos Ha yuacTax CpemHeld ¥ LIMTEeNbHOW mpo-
AOMKUTENBHOCTH 3MMHEr0 3ATOIIEHWA BO3PACTAET MPOLEHTHOEe YUacTHe
KocTpa GesbeToro, uMHE KIYOHeHOCHON, JpuepHH xeaTofi M OJHOBpe-
MEHHO CHWRAETCA yvacTHe NoiuHel, TuMuaka, conofkH. B Tpasocroe
nepeuft Apyc (pwcoron 50.,.60 cu) cocrasnmwr kocrep GeaocTuit M

Tagavua
NeTHU

seCceHHMH

Cpokn_saTomieHua Jyros

W ypomalt ceHa ecTecTeeHHux Tpas (I98Z.,.I1983 romw)

Bauanne cpoxos ¥ MPOACIXHMTENBHOCTH 3ATOMAEHWA Ha [OKA3ATEAW DOCTAa
TPABOCTOH

Bupnopoit cocras

|

Kparxosaran- [lupefi nonsyumit, xoc-

{Ipopommm-
TeIbHOCTD

SaToIiennA

AYTOB

43,2
52,7
14,4
32 5
35,0

27,5

50. , .90
90.,.100

100,..110
35...80

40...60

70,..80

29,7

28.5
43,0
53,2
15,7
37,3

50...60
90...I00
40, , .70

30,..60

80...90
60, ..90

36,5
57,0
16,0
31,0
3.3

40...50 29,5
80, ..60
6O, , .80
30, ..45
50, ..60
00, , .80

llapnopapckas cHcTeMa JIHMAHOB
Jlef TRMHCKAR CHOTEMA NHMAHOB

-

_YHHa
uiHa

Tep 0e30CTHR,COI0RKA
nepei nod-
THITUAK

ypaulbCKan, MOJMHEHD,

THOYAK

Cpennesaran- Hocrep Gesocrwit,mu-

KAyOHeHOCHAA, JpUep-

Ha XenTadA

Jaurensnosa- Hocrep GesoctTwit,mu-

KayOHeHoCHAaA, IOUEp—
Ha meaTafg, OCOKM
KIyOGHEHOCHAA, Jm-

HepHa meaTasA

pail moasyuuit,
peil moasyuuit,
MNoALHL ,
ayumft,

Cpeppesaran- Hocrep Gesccrwit, mu-
pefd monsyumil, uMHa
KAYOHEHOCHAA :
Hocrep Sesocrufi,ns
peft nonayumi, uHa

Hparxosaran- Conomxa ypanscrad,

JipaeMue
JHBaAEMHE
TallIH BaEeMue

TallndBagMue

LanrenrsHoza-

JduBaeMuEe

JHBASMEES
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Mupes monayuuft, sropoit Apye (BucoroR 20...30 cu) * nozumu.
YpomafHoeTe cexa Tpas pospactaer mo 35,8 n/ra Ha cpemHe-
saraniueaemux M 57,0 - HA mIMTenbHOZATAMIMBEEMEX YUACTHAX.
BeceHnes 3aTOMISHHE NOMMEHHUX TMMAHOB NPOBOAMNOCE [ocHe
npoxoxienua nomoeoies Ha p. Mprem, 3...I0 man. H ocofennocTam
BECEHHErD 3aTONIeHUF CHeAyeT OTHECTH To, YTO OHO OCYWECTRIANCCH
B MepWoj Hauana OTPacTaHMA Tpae, XOrja B NOYBE MMENMCE - IHAUM-
TeNbHHE RIANOJANACH, M N0 orramemed noupe. Cmoff Bomuw, cozpasa-
eMW[ NMDM BECEeHHEM JATOIUTEHMM, He oaMHakos no maomagW. B noHu-
HEeHHHX MecTax # BOAMaHM HACOCHMX CTaHuMM caoft BORW B cpeiHeM
noppepeupaerca swcotoli mo 20...30 cm, Torpa war Ha nepadepuliHolt
YACTH BATAMNMBAEMHX YuacTkOB oH coerasnsn S...I0 cM, a muxpono-

BWOEHXA, UMenliieca BHYTPM YUACTHOB, NpPAKTHYECKH HE 3ATAMAKBANHCD.

Ha yuacrrax seceHHero 3aToiUeHWs B UOTAHMUECHOM cocTase
TPABOCTOR 10 CPABHEHHD C YUSCTKAMK SMMHErO 3ATOMIGHHUS ,28METHHX
HaMeHeHr® He BuARNeHO.

TpasocTofi Ha KPATHOBPEMEHHO SATAILIABASMHX YUACTHAX Npal-
cramied nwpeem nonayusM (25,..30%), wocrpom Geaoctmat (IOF), co-
aopkoit ypanbckoi (D%), xoropwe oSpasyoT nepbuit APYC BHCOTGH
60 cMm, a Taxme nmommmMaMu ¥ TMrnuaxoM (sropo# mpyc swcorolt IL. ..
20 cM). lpoexrmsHoe noxpurue - 80%. Ha yumctxax cpepneft u pimn-
TeJbHO# MpORONXUTENbHOCTH 3ATOMIEHUA YUSCTHE KocTpe G230CToro
¥ nupea noasyuerc ewme (coorsercreenHo 40 u 20%). SuauwrensHoe:
YUACTHE 5 TPABOCTOE MMENT UMHA KuyOHeHOCHAAR U MmUEpHa xeiTad.
Ha oTHenbHHX MHKPOTOHWEEHMAX DA3BMTH 0COKCBHE. pUSKTHBHOS MO-
kpwtue cocrasnaer I100F, swcora pacrenuwi - 80...100 o,

YpomefiHoOTh CeMa HA Y4ACTKAX KPATKOBPEMEHHOrO 3ATOMIeHMA
cocrasuna 28,5 n/ra, Ha yuacTiax cpeiHef NPONONXMTENBHOCTH 3&-
ropmaeHua - 43,0 n/ra, paMTenbHOM DPOROARMTENBHOCTH JATOMLISHHA
- 53,3 w/ra. '

JleTHee saTonneHMe NOMMEHHHX JYTOB MPOBOAMIOCE B OEPBOH
MONCBHHE WOHA. AApAKTED SATOIUIEHHA M ero TeXHONOIHA OWAM MISH-
THUHH BECEHHeMY 3aTonmeswp. Haufonee NpogoRHTENBHOE 3ATOIUICHHE
WCTINTHBANM TPABH B NMOHWMEHHHX MECcTax, rjfe Boja cTofna J0 J...10
wong. B 3apMCHMOCTH OT NPONOARMTENBHOCTH 3ATOMNEHMA B JOTAHM-
YeCHOM COCTABE TPABOCTOA HACIHISNTCA TE ®e 3IAKOMOMEPHOCTH, KO-
Topwe OHIM OTMEUSHH NPH PACCMOTDEHMHM 3MMHErC M BECceHHero 3a-
TOMAEHWS AYT'OB — BO3PACTEHHWE YuacTHA B TPABOCTOS ME30pWIbHOA
DACYATENEHOCTH € YBENWueHHeM MPOJONRMTENbHOCTH 3aTOILICHMUA.
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Ypomajt cena TPAB NpH JETHEM 3ATOMIEHHM COCTABMA: HE Y4ECTKAX
KPATHOBDEMEHHOro 3arToruienna - 27,5 n/ra; cpeaHeft NPomoARMTEIbHOC-
TH 3aTomicHMAa - 43,2 n/ra; pamrensHot - 52,7 uw/ra.

UnrospeMeHHO ¢ YueToM YpoxeR Ha BADMEHTAX ONuTa MM oTofpa-
HY M NPOAHANM3MDOBAHH PACTHTENBHHE ofpasin. SuMMuecwuit cocTas
CeH8, 3aroTORISHHOrO B fase npeTeHHWA G0CoBux - Hauala ILIOHOHOUEe-
HWA 3M8KOBHX, NOKASWBAST XOPOWYn €ro mMTaTenbHoeTs. Tax, mepe-
papiMoro nporeusa copepmures 47...57 r wa I kr kopma u 0,48, ..
0,57 xopmommx emumui. Ha conmepsanve nepepapuMoro mporeusa M pa-
XO[L HOPMOBHIX ENMHMI] CDOKHM 3IATOIICHMA HE OKAIANM 3EMETHOPO BIHA-
HUA, XOTA OTMEUANACH HEKOTOpad TeHAeHUMA K YIYUDeHHD NAHHNX No-
KasaTellefl B 3aBHCHMOCTH OT NPOADJEMTENBHOCTH AATOMLIeHMA.

lamuuroe 3aTOMNEHHE NONMEHHHX JMMAHOB He OKARAND oTpHLia-
TENBHONO BIWAHMA Ha MENHOPATHEHWE NOKA3aTeNd cpolflcTh Mous. Bog-

HHE pexid MOuE DOPMHEYETCA B 3ABMCMMOCTH OT CDOKOB 34TOMISHMA M
NPOAOIXKKTANEHOCTH CTOAHMA BOIM.

llpu suMHes saTomnenwd BIaxHocTs mousu B cioe 0,8 M Ha ypos-
HE HaMMeHbmel sraroemxocT yerasasaueagack ID,, .20 mag Ha yuacr-
HaX KpaTkOBpeMeHHoro saromnenua; 20,..20 mas - Ha yuacTHax cpegm-
Hell MpPONOMRHTENEHOCTH 3aToniequa; 5...10 mons - va yuacTxax mam-
TEAbHOIO 3ATOMNEHHA. iocie oTMEUSHHHX JAT 3&NACH BAATK NOCTENeH-
HO yOusan? (3a MCKINUEHWewm NEpHONa BHNANEHWR OCANKOB), W BO Bpe-
MA CEHOKOWeHMA oMM cocTapuax 0D, ..70% HamMeHbwWell BIArOEMEOCTH
nousw (HB), :

Ha yuacrtkax seceHserc 3aTOMIeHWA, KO0 HAYANA er0 OCYUecTBIe-
HHA, BASKHOCTE NOYBHW Ouna OIM3KA K HAWMMEeHLUE! BIArOSMKOCTH. iloc-
1€ BIMTHBAHWA OPOCHTENLHOH BOJH HA YYACTKAX KDATHOT'O, CpelHero
M LanTenpHoro saromaeHus cocToauve HB B nmowsax yerasosmmocs co-
orsercreerno I, 10 u IS wupHa, sarem enarosanmacu nocrenesHo pac-
XOMOBENHCh M K MOMEHTY ceHOKOWeHWA oMM cocTasumw 65, ,.75% HB,

Ha yuacTkax AeTHero 3ATOMIGHHA BASKHOCTH MOUBH HA ypoEHe
fB yeranosunacs 10...I5 wona (» sasucumoeTs o7 MpopOmXUTEdbHOC-
TH 3aTOMAEeHMA) M NOCTENeHHO CHURAIACh B TEueHHe BereTalMOHHOr O
nepuops. '

] CpyHTOBNE BOOM O HAYANA 3ATOMIEHWT HAXOMWIMCH Ha rayGHue
1,2...3,0 u. Mocne npexpamesua saronsexus YPOBEHb WX MOCTENEHHD
CHHMXANCA M K OCEHM YCTAHOBWICA Ha BHUeYKA3SHHEX OTMETHAX. Samer-
HEX M3MEHEHH B KAUSCTBEHHOM M KOMMUYSCTBEHHOM COCTEEE conel
CPYHTOEWX B0 naGOpPATODHEMA SHANM3AMM He BHABIEHO. ['pyHTOBNE BO-
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nH ocrasanscs npecHwud (0,17,..0,50 p/n) » mMenw nocrosHHuf rup-
POKAPSOHATHHE KanbuMeso-Marduesuwft cocTas.

Mamenenult B XMMUYECKHX MOKA3ATEAMX NOYB HA YUACTHAX 3HMHE-
IO, BECEHHEro M JeTHerc S&TOMJEHMA He NpPOM3oWIc: cymMa coneft Ha
Bcex BapMaHTax onwrog He npeswmana 0,08%, a copepmanue noriomeH-
Horo Hatpua - 1,8% oT cywmME NoraomeHHiX OCHOBaHMMA,

Mpumenenne MaUMHHOrO 3&TOMASHAR NOMMEHHWX JyToe TpefyeT Ho-
NOJIHATENbHEX 38Tpar B pasuepe 49...47 pyS/ra, B ToM uxcie
35 pyS/ra pna npuoSperenus HacocHwx craHuuf ¥ 10,..I2 py6/ra mia
opraHMsauud Mx pafors. OmnMaxo sa cuer npuSasxk ypomas (7...
30 ufra) Opw MADMHHOM ODOWEHMM NOfMEHHHX IWMEHMOB ofecneuMBasTCA
nonyuenue I8,..112 py6/ra umeroro poxoga. llpu arom sammo oTme-
THTb, YTO NPOLYKTHMBHOCTb NOAMEHHHEX 3eMenb B OCHOBHOM 34BHCHT OT
NPONCJHTENbHOCTH CTOAHMA BOMN HA MOBEPXHOCTH Nousn (HopWa Jin-
MAHHOIO OPOWEHHA), & HEe OT CPOKOB 3ATOMUIEHKHA, UTO MO3BOAAET Op-
FAHK30BATH MAWMHHOE 3ATOoMUIeHWe NofMeHHHMX JMMEHOB B Jnlo/i mepwon
POfA W PAIMOHAABHO MCIIOAL3OBATh MMEpKECA B X03AHCTBaX HACOCHNWE
CTAHLIN.

+

B.M.Koidakon
KAHOMOAT © ﬁgﬁﬁﬁ%ﬁﬂmﬂﬂmm HayK

BIMAHME OPOMEHMA APEHAXHHMKY BOJAMM HA 3AHOHOHEPHOCTH
POPMMPOBAHMA COJEBOI'O PERMMA TOYBH

Beop B sxcrayaraiym xaHana Mprou-Haparanpa cosman HoByw
30HY OpOMAEEMOr0 3EMJIENeIMd LA ofecHeusHWA NPOLYHTAMW MHTaHMA
"OCHOBHHX NpomMuieHHHx pafioHos UenrpansHore u CesepHoro Hasaxcra-
Ha. Omsaxo nponycwwas cnocofHocTh kaHana, KOTODHI BHTMONHAST B
OCHOBHOM QYHKIMG0 BOLOCHAOMEHMA MPOMHUUIEHHOCTH W IOponoB, caep-
®MBEeT panbHelwes ype/MySsHHe opomaemux nAaowape#, uro ofycras-
NUBAST HEoOXOMMOCTh MOMCKA AOMNONMHATENbLHHX MCTOUHWHOB OpPOUSHHA.
B coapapmixca ycRoBMAX Ooablloe 3HAUSHHE WMenT caaloMHHepaan3o-
BaHHHE MpeHaxHue, NpeHaxHO-COpPOCHHE BOAH, HCMONb30BAHME KOTODHX
ofecneduT yBeaHUeHHe Miomajel opoWaeMixX 3eMeNb M 0JYUEHHEe L0-
MOJHKTENBHOR NPOAYKUHM CenbCHOXO3AACTBEKHOrO NMpOM3BOACTEA.

Ina yeTaHOBNEHMA BIKAHKA ODOWEHHA OpEeHAXHHEMM BOJAM¥ Ha Das-
BMTHE MOUYBSHHO-MENMOPATHBHLXY TIPOLECCOB M pA3paloTHM DAITIOHANLHLX

MpMeMoB MCNONbIOBAHKA MHHEDANH3IOBAHHKWX BOL OHAM MPOBSIEHH HAaY4HO-
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HCCABNOBATENbCKHE patfoTH Ha TeppuTopuM coexoaa wdenk D.A.Tarapuua
[lasnomapcxoft oSxacTH.

Npwvenenne crafoMMHEPAANIOREHHEX ApeHasHux sop (MmHepanuaa-
ma 1,5...1,75 n/a) pns opoweHus cenbCKOXO3RMACT BEHHHX KYABTYD
NpUBOMMT K ONpSAeNeHHEM WIMEHeHWAM B cOJeBoM pexiMe nousw. losvo-
MYy NPemens HONyCTHMOI'0 COASIRAHWA CoJell B MHHEepaIW3IOBaHHHX BOAAX,
MCTIONB3YEMEX MAA NOAMBOB, JONXHH ONPefeAnTHCA He TOABLKO 00 ypo-
RARHOCTH CEABCHOXO3IANCT BEHHLX KYALTYP, HO H MO KEUECTBEHHOMY, KO-
JAHUSCTEEHHOMY M3MEOHeHMD COIS[WAHHA colefl B MOUBOIPYHTAX M NoBepX-
HOCTHHX CHOMX NOYE, HOTOPMM CSYCIABIMBAETCA HANDABAEHHE MEaHOopa-
THEHHX NPOLECCOoB.

OcuoponononHuky coppemerHoll reoximun naspmadroe B.B.[lommos,
B.A.Koepa, B.B.Epopoe mpumix K BHBOLY, ®TO B 38BHCHMMOCTH OT HOH-
KPETHOR TMPHPOAHOA 0oGCTAHOBKM XapaxTep pPACOpPSAe’eHHR coaed mo
BEPTHKANBLHOMY ¥ DODMBOHTANLHOMY NMpOdWIAM MOIYT CYWECTBEHHO HaMe-
MATHCA. 1AK,NpH GIN3KOM 3AJEr8HWH IDYHTOBHX BOA M OOJMbmOR HHTEH-
CHBHOCTH MCMADeHHA CONKM Me BCerga ycnesant avjdepeHuMpoBaThCA
10 pacTEOpMMOCTH B npofune mous. B srom cayuae xnopumH M cynb-
HATH AXKYMyJAMPYOTCA B OofHOoM cuoe. MaxcuMyws wx HafinpaeTcs B
pepxHefl YacTH KAIMWANAPHOR KaiMu, rae MPOHCXOJMT MAKCHMANbHOE

" MCrapeHve PPYHTOBHX BOJ.

llpn pospenuBaHMM cenbCrOXO3ANCT BEHHHX KYJAbTYP MoxeT Halim-
NaThCA MHAA KAPTHHA (QOPMHPOBAHHA conesoro mpoduas mousd. Hopuw
pacTeHuit, pacnpocTpaHAAchk Ha 3HaunTenbHyn rayduHy (I1,0...1,5 W),
OTCACHBADT BIATY M COXM B peayibrarTe MsbupaTenbHoro gedcTBMA.

B aroM cayuae pacnpepenexve cofeff no npojwm Gonee pasHOMEDHO.

Mo pamnsae B.A.Hoemgu, nps sMcoapesuy Tonbko NpecHOR MOAMBHOR
BOAM B MOYBAX MOMET HARAIIMBaTLCA conefft mo 2 T/ra B rop. loatomy
P WCTONB3DBAHMH MKHEDANM3I0BAHHHX IAPEHAWHHX BOM O0A3ATENbHEM
YCAOBHMEM ABNAETCHA BROOD PemMMA OPOWeHMA, NPeaoTBpaNADHEers BTO-
PHUHOE 3BCONEHWe, W HAIWUWE HCKYCCTEEHHOI'D IOPH3OHTAIBHOT'C Ape-
Haxsa.,

lIpn nonupax MMHEDANTHIOBAHHMMM BOJNANMH MPOMCXOMHT ¥YBeAWueHHe
HOMOB coneft B MmouBeHHMX pacTeopax. [loymra ABmAeTCA SHEPIHUHEM
XHMHUECKMM DESaleHTOM H TIOPJOTHTEASM, chlocolHmM CBASHBATE BOALY,
MOHH cofeft, KMCNOTH, WEeNouw W ofpasopPHBATH BTODHUHNe conu. Daa-
POAAPA EMKOCTH NOTJNOWEHMA B MOUBE COXPAHAOTCA MAABHHE INEMEHTH
NuTaH#A pacTeHuit. Poas nornomeHHuX XaTHOHOB B MMTaHMM pacTeHmMf
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BENHKE, TAK KAK OHM CAYRET MCTOUHMKOM TOMNOIHSHWA NOYBEHHODO pacT-
BOP& dDJAeMeHTaAMH MHHEeDaNbHOR NWOHM pacTeHull,
Wecneposanus, KOTOpPHE MPOBOAMAKCH B TEUSHWH NATH JET, MNOSBO-
KT BHABMTD 3AKOHOMEDHOCTH QOPMHDOBAHMA CONEBOIC DexMMa MOuE HpH
[ONMBAX BOMAMHM DasNMuHOfl cTeneHd muHepaaxsaimu. lpu sToM ycraHoe-
JIEHO, YTO TeMNH HAKOMISHMA M PACCOJNEHHA NOuB NpefonpefenfuTcs
FasMepami MOMMBHHX HODM, NOPOTOM NPSANOAMBHON BIARHOCTH KOpHeolH-
TAEMOr'0 CJIOA NOYB, CKOPOCTHY MNEpeMemeHWs BAACK B 30HE ABDALMH M
KOHOEHTDAIMH cojiefl B NOYBEeHHHX pacTBOpax. _
Hexrue nonesux MCeNENOBEHMI K ONNTA B BereTAlHONHEX cocynax
NOKABHBANT, YTO NpPH NPUMEHABUEMCHA pPeMMMe OpPOUEeHHA HalippaeTcH He-
CTAIMOHADHHA CONeBOR pexiM IDYHTOB 30HH S3DAUMM, KOTODHI S&BMCHT,
B OCHOBHOM, OT YDOEMA I'DYHTOBEX BOA W OT paloTH KOMAISKTOPHO-HIpe-
HexHo# ceTu. Ha yuacrrax, rie yposeHb rpyHTOBMX BOL 3aneraet s
npepenax I1,5,..2,0 M, ocymecTerenne moaxsom MHHE PETH 30 BAHHBMH
BOJIAMH CONpOBORIASTCA BTCPWUYHHEM 38CONEHHEM, & Npu Golee raySoxux
YPOBHAX IDYHTOBHX BOL HaliofaeTcs M3MEHEHME ColepEaHMA conell B
B0HE B3panMM ¥ X CTACHIH3AUMA HE ONpPEeleNeHHOM YPOBHE 3acOeHHs.
lIp1 monusax npecho#t kanansHo#t sojo#t (puc.I) ormeumercs ce-
J0HHOE HIMeHSHMe 3anacos conedl W oTnembHex #oHos. Ommaxo, B
Paspese NATH JeT MccaemoBaHMi, KHavyecTBEHHHR M KOMMUECT BeHHH
COCTaE coneli B 30He a3palfi i MOBEePXHOCTHHX CHOAX PEPYHTOBHX BOA
MPaKTHUYECK! He MIMEHAETCA [&xe NpW BENEraHWH TDYHTOBHX BOI HAE
raySune 1,5...2,0 M, xorna cymecTsyer cySuppuraumms.
funaMuxa coneBoro pemuMa KopHeoSMTAEMOro CI0S Mous (puc.2)
NOKA3HBAST, UTO NpH MONHBE CHACOMHHEPATHIOBEHHEMH PPEHBNHEMY
B0UaMH B NMEpPBHE I'OAW OPOMEHUA HalMDIARTCA HE3HAUMTEBHOS YBenH-
YeHWe CymMH CoZeH, a BMecTe ¢ HMMM M TOKCHUHNX MOHOB. Hanpumep,
Ha yuacTre non kaprodenem secHoft 1979 roga cywmma womop xoneSa-
nacs 8 npepenax 0,30,..0,40 mr-axs, a ocenen 1977 poma mocTHria
0,60...0,70 ur—oKB, NOR KyKYpYaol MSMEHWAACH COOTEETCTEEHHO OT
0,60 po 1,20 mr-sxe. Ommaxe npy yBeaMucHMM cTeNeHM 38CONCHUA
kopHeoSuTaemoro cnos Bo 0,3% Tewnu sropuwHOro 3aconeHMA CHMURADT-
eft ¥ (arTAUSCKYM HAXOAATCA B NpefeNax oWAGKH ONpeleNeHUs 3a18coB
conel. CnenosarempHo, Ha merkux MOUBEX, NPH MONMBAX APEHAKHEMN
BOLAMM B TeueHde 3...4 ger, c MmuHepamuzammedt oxono 2,0 r/a ypo-
BEHBb 3aCOJSHMA KopHeoOHTaeMoro cios moswewres ¢ 0,1...0,28 mo
0,2.,.0,3%, uro eme He oxasmBaeT CYMECTBEHHOTO BIOMAHMA H& poCT
A DEIBUTHE CRAbCKOXO3ANCTBeHHHX KyJibTYp. Ho B uensx noppepmesns
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BATHA NpONSCCOB MX OCONOHNEBAHMA M OMEN&UMBAHMA NOAKBH ApeHaH-
HEMW BOLAMM lenecoofpasHo uepefosaTe ¢ peuHEMM, T.&. focae d-X,
4~X TETHEr0 WCMOJb30BAHWA ApeHaxHuX 8oL L...2 roja OpoBOaMTH
NoJiKBe peuHoit BOOOR. ;

HanwuMe MCKyCCTBEHHOIO OPM3CHTANBHOTO IpPEHAXA HA OpOWAGMEX
seMnAX KaHana Mprum-Kaparadpa u nposefeHWe MONKBOB NOKASEBAHHCM
wopuamy 400, ,.600 u®/ra, mpu nopore npemmonusHol BuamHocT 09, ..
704 or HB, ofecneunsaer ynaneswe coieit M3 KOpHEOOHTEEMOTO Ci0H,
KOTOPHE HAKATUIMBADTCA B MERIONMBHON NMepMom. STO NOCTHIASTCH B
pESYNBTATE CTOKA UaCTH [OYBEHHOrO pacTBopa B Tiaylbiexamue ropu-
30HTH, KOPJA ApPEeHaX CBOSEPEMEHHO OTEBOOMT WHPUNbTpPAIMMOHHHE BOIH,
4 JEPKAN0 PPYHTOBHX BOL HAXONMTCHA HWKE KPUTHuSCKOR IayOMHH.

Heofxommo OTMETHTH, YTO NpY NOBHWEHHM KOHUSHTDAIMH conel
B MOYBSHHEX PACTBOpAX, O0COGEHHO B MEMMONMBHHE NEpPHOAH, Halmo-
NASTCA BHWTECHEHHE M3 TOYB MOHOB y UTO MOXET NPUBECTH K 0CO-
TOHUEBEHWD ¥ OCECCTPYKTYDUBAHWN MOYB, YXYLNEHMD KX BOZHO-PH3H-
UECKHX CBOJICTE M MoTEepe NIOLOPoIHA. YRASGHHHE ABIEHWS DasBHBA-
WTCA HA MOuBAX, Ple ONK3KO SANErapT IPYHTOBHE BOMH WENOUHOI'O
pAfla, & B SOHE aspalMd COLEPRATCH MANOS KOIMYEeCTBO PMICA M Kap-
6OHATOB KANbLWA. PAsBUTHE JAHHHEX MPONECCOB TAKES YVKA3WBEST Ha
HeoOXoIMMOCTE CTPOMTENBCTEA TAKOr'0 ApeHARE, KOTOpHR ofecneunT
Heo0XoIMMyD CTENeHB NPEHMPOBAHHOCTH OpDOWAEMHX 3E8MElb M 34Jera-
HWA DPYHTOBRX BOA raySxe 2,0 M B TeusHWe BEleTAUMOHHOD'O NEpUOojA.
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Baxtoe sHausHWe npofnema opeHxM >DDERTHBHOCTH MpOM3BOLCTEA
npuofperaeT B CENbCKOM. XO03AMCTEEe, B YACTHOCTH, P OPODAESMOM 3&M-
NMefeNMM, PAe elie HefoCTATOUHO paspalfoTaHH MHOIME MeTONOJIOrMUSC-
KME M METOIMUECKME ACMEeKTH €€ W3MEepPeHUA M TUIaHMDOBaHMA,

llo cux mop npofinema sroHoMuueckol sddexTHBEHOCTH opoEaeMOro
3eMIeneNHA JeTaNbHO U3yualachk NPUMEHMTeNbHO K cepe KanUTanbHLX
BIOKEHHR B MelMODpallo 3&8MeNb, & WoenepopaHuad addexTUBHOCTH
CENBCKOXO3ANCT BEHHOI'O NMPOH3BOACTBA HA ODOENASMEX 3SMIAX B LEIOM
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Puc. 2. Munammmna COMEPRAHKA MOHOB HA yuacTke MOJ Kapr
OpH MoJMBax Apetassoil somop (B-3)
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YESNAIOCh MEI0 BHWMEHWA. ODDEKTHBHOCTE KAMUTANBHHEX BICKEHHN He
MOXET CHY®UTh KpuUTepdem SHJEHTUBHOCTH BCETO OPOUESMONO 3EMAeNeNuA,
TAK HAK OHA BHDAXAST DPE3yALTETH TOABKO NMPOLYKTHBHOCTH HAMUTANbHEX

snomeHu#t B ocHOBHuE donauw. CnefosaTencHo, HeAb3A OTORASCTBAATL Bd-

BEeRTHEHOCTE Opomaemoro aemnenesua ¢ adpexTuEHOCTED BOAOXOZANCT-
BeHHOro crpoutenserTsa (mim nenelt opowenus). SxoHomuueckas afpex-
THBHOCTb OpPOM&EMOro 3emielends Haxbonee MNOAHO ¥ MOCTOBEPHO Onmpe-
AEARETCA [0 Pe3yIbTarTaM CelbCKOXO3ANCTBEeHHOTO NpOX3BOACTEA.

Opomaemoe semnenenke - ecTh CelbCHOXO3ANCTREHHOE NpPOUSEBOML-
CTBO Ha OpomAeMHX 3eMiAx. B TeopeTMueckoM OTHOWEHWM npofireMa 9KO-
HomWuyeckofi adexTHBHOCTH OpOMASMOro 2EMISHENHA ABTASTCA COCTABHON
YacTho OpofieMu adPexTHBHOCTH CENbCKOXO03ARCTBEHHOrO NMpOM3BOJNCTEA.
CregoparensHo, ofipMe MR BCEro CEILCKOrD XO3ARCTBA METONONOTMYEC-
KHe NpMHIMOE onpefenedda 3ddpexTHBHOCTH NpPOHIBOACTEA BIOAHE MpH-—
MEHHMH W JUIA OpOWasMorc 3IEMAeNeNus.

lpu. uayueHuM ROCTHIHYTOro ypoBHaA 3derTHBHOCTH NpOM3BOACTEA
fonbmage aHaueHWe HMeeT BHOOD KOMTEpME M Mogasarens sHPexTHBHOCTH.

B 3XOHOMMUECKON AHTEPATYDE HET SNUMHOIO MHMEHWA C KDPMTEpUAX
W nokaaaTenax sfherTHEHOCTH CeNbCKOT™USAMCTEEHHOTO NPOM3BONCTBA.
llo MHEMMD OfHMX IKOHOMMCTOB NONXEH CYNECTBOBATb ELHHHA KpHTEpHi,
BpamféMull, B KOHEeWwHOM CueTe, OfgHMM moxasarenem /I/. Tlpu sTom B
KAUECTBE ENMHOIO KPMTEpHA SPPexTHBHOCTH NPEANAranTCH DasiHuHHE
IKOHOMMYECKME Moxasarend. [lpyrde oTeepranT STO MHEHHE W BHCKA3H-
BADTCH 32 CHCTEMY KDHTEpUer W Nowxazarened /2/. A mpersu ofocHo-
BHBEDNT HepOXOLMMOCTE OMpejeNeHHA sxoHoMudeckoR adpekTHEBHOCTH
NPOM3BOACTBA HA& OCHOBE emHHoro ololmapmero nNokasaTend, KOToporo
clenyeT NONONHHTh cHeTemofl moxasarened /3/.

Ham npencrasnserca HauGonee ofucHOBAHHON MOaWuMA TpeTbel
rpynny akoHomucToe. OpHEKO BOsHMKZEeT Bonpoc O TOM, YTO ABRIAETCA
KOHKPETHEM BupameHdeM >DP2HTHBHOCTH CeNbCKOXO3ARCTBEHHOIO Npo-
HaBOACTBA M ero noxasareneii.

OroHOMHUSCKAR 2PPeKTHBHOCTE CENbCKOXOSAKCT BEHHODO MpPOMa-
BONCTEA MOMXHA MIMEpATHCH efMHEM ofofmammM noxassrenew. O monm-
%eH O0BEKTMBHO OTPAmATH KOHEUHHE DEeaynbTaTH NPOM3IBOACTEE W Xa-
PaKTepH3OBATE erd COOTHOmMEHHe ¢ 3JATpPATAMK, OPOH3BENEHHHMM ANA
wx pocrimednd, llpu sTom posHMgaeT HeoSXOMMMOCT: MONYUEHHA OT-
BETA HA CHeNyDIHMEe BOMPOCH: KAKHM AoMxeH SuTh 3TOoT oColmenmui
NOKasaTelb, B KAKMX BEIWWIHAX AoiAmeH MamepaTbea sgderr (pesyan-

TaT) WPOM3BOLCTEA ¥ WTO JOMXHO BXOGMTH B cocTas sarpar (pecyp-
con)?

90

B mauecTBe KoHeuHorc sfpexra cenbckoxoaAlcTBEHHOr'O NPOH3BOL-
oTBA MOTYT GHThL MDUHATH, 00 MHEHHD PASHEX ABTOPOB, BANOBAA WIH
UMCTAR MPOAYHIMA, ‘WIM Xe UMCTHR moXof. He spapansck E KPWTHUSCHOE
PACCMOTPEHHE MMEDTMXCA TO 3TOMY BONPOCY TOUER 3PEHNHA, MOCKOABKY
KARIHE ¥3 NepeudcleHHLHX BLle noxazareneft oTpaxaeT TY HIX HWHYD
cTOpOHY a(pexTHEHOCTH NMPOMSBONCTEA, NOMHTASMCA ofodmrs OTHedAb-
HHe TEOPeTHUYeCKHe MONOXEHHR 06 OneHxe pesyAbTATOB MPOMBBONCTBEH-
Hoft JIeATeNbHOCTH NPeIIpHATHA.

Ha Ham BarnAn Haudonee NpaBWNbHON ABIRETCH TOUYKA 3DPEHMA Tex
9 KOHOMWCTOR, KOTODHE CUMTENT, UTO MPH HCUMCASHHW ofiofmenmero no-
xasarens ofdexTHBHOCTH CENbCKOXO3AACTBEHHOIO MPOM3BOACTBA B Ka-
yecTBe peayibTaTa MPOMABOACTEA NONEHA BHCTYNATH UHCTAA MPOMYKIMA.
Ona orpexaeT UeAb COOMANHCTUYECKOIO MpOMSBOJCTBA - HEYKAOHHOE Io-
BHUSHHE MATSDHATRHONO M KYABTYDHOrO YPOBHEHR XMOHA HApORA ¥ ARIA-
eTcH MCTOUHMKOM (OMuA moTpeCneHMs TOYAMUMXCA X CPSACTE UIA pac-
MAPEHHOr'0 BOCHPOM3BOZCTBA. lcrnonbacBaHMe 2TOrO NOKA3ATENA HpH
OLEHKE NEeATENEHOCTH CENbCKOXO3ANCTBEHHOrO MPeRNPHATHA HCKINYAET
BIMAHWE HA 0fBeM NMPOH3BONCTEA CTOMMOCTH MOTPEONEHHEX CPeiCcTB H
nosBoNfeT Oonee OSBEXTHEHO ONEHKEATHL pPEe3YNBTATH [IPOH3BOACTBEH-
HOft neATeNnkHOCTH KOHKPETHOro XO3AACTER, T.8. YRAETCA BHABHATE H
MIMEPWTh COCCTREHHHN BRIAL MPOH3BOACTBEHHOI'C KOJNEKTHEA B NOCTH=
EEHUM KOHOUHHX DeayNbTaTOB.

Cniomsolt mpoSnemoft ABNAETCH ONPENENEHWe BEIMUMHH 3&TPAT -
(anamenarens dopuyny I). CaomHocTs smech OOBACHASTCA TEYAHOCTA-
MY COMBMEPEHHZ 38TDAT RMEOTO ¥ OBemecTENeHHoro (sEcTymawmero B
pujle MPOK3BOLCTBEHHHEX GoHmOB) TPYIA.

HauGonee mpapwibHeM MPHEMOM NDH COMSMEDEHWM AWBOrO W OB&-
mecTERISHHONO TPYAS ARIAETCH ero HCUNCASHMEe B GAMHULAX PelyIpipo-
panHoro pafouero spemeHu. UmHago n3-3a& OTCYTCTBHA TAKOIC YueTa
¥ CIORHOCTH DECUETA B CelbCKROM XO3ARCTBE HCUHCHASHHE MORA3ATEIR
ahheRTHEHOCTY TaKMM MyTed He Hamio npumenexdn. [looToMy Bce TpH-
MEHeuHHe ¥ MoTpe6ieHHHe pecypes HeoOxommo 6paTe B MX CTOHMOCT-
HoM Bupaxenuu. Torpa moxasarens aarpar OymeT MPemCTABATH cotoh
cymMy NpOM3BONCTBEHHHX $oHNoB, PoHpa 38pPasoTHOR MNATH H CTOMMOC-
TH 3EMAH.

Xora sapaforTHas MIaTa M HE COBMANAST C PeaibHOR BEAMUHHON
3aTpaT RWBOTO TPYHA, HEOoOXOAMMO CUMT&TBLCR C €€ PONbD KAK Mepoi
TpYHa ¥ Mepoft noTpeGieHus paSoTHMKOB OOMECTBEHHOro Npon3BOACTEA
Np MEHHOM YPOBHE DR3BUTHA IMPOM3BOJCTBEHHHX CHI. B ceasut ¢ aTHM
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PAR &BTOPOB ONEHKBAST JATPATH AMBOMO TpyIa uepes GORTUUECKH Bu-
MIAYEHHYD 3apafoTHYD MmIATY pafoulX COBXOZ0B MAN OMNATY KONXOSHMH-
x08. Osa mopTBepxmaeTCR W COOTBETCTBYDIMM MONOREHHEM K.Hapmea o
TOM, Wro "...mepeMeHHu KamWrTen cxymwr spech (mak u pcepua npu
AAHHOH BENMWHHE 3apaloTHON Miarw) HoKAsaTeleM MaCCH PUyis, HpH-
BOJIRMOT'O P ABMKOHHE BCEM KANWTANOM ONDEfeneHHON DONMUMHE, CIENo-
BATENbHO, PASANYHA B BEAWUMHE MDHMOHNEMOrO0 NEPSMEHHOrD KAIIPAns
CIYRAT OOEASATONAMH DASIATME B MACCe NpémMeHsesoll pafoueft cwmu /4/.

Pesyapraru mpomssofictsa momsiy GWTh COROCTARIGHN HE TOABKO
C TMPHMEHASMIMN OCHOBHMMM H 0GOPOTHIMM (OHNAMM M TDYHOBMMM 3AYpa-
TaMM, HO W C JeMesbHOR OIOWANLE, HoTOpofl pacmoxaram? xo3aficTea
W H& KOTOPOH OHM OCYWECTBAADT MPOH3BOMCTBeMHuR npomece. JYuer
SEMENDHHX PECYDCOR OTBONAST 34JaulM YBerWuewus ofumero ofneua
OPOHIBOACTBA NPOMYKUMM B HEXAX YHORNETBOPEHHA norpedHocTH ofmecs:-
Ba. Or miomopoiMs SeMIM 38BMCHT YDORANHOCTD CEINbCEOXOSKHCTBEHHMY
KyAeTYp, 8 SHATWHT K pPO3yALTATH 3afpaveHHoro Tpyae. [losromy me-
wHcaetke ofofmanmero NOEASATeAA 683 YUYBTa RAVECTES 3EMIH He MO-
#OT NONHO M OULEXTUBHO XAPAKTEPHSOBATE BKOHOMWUECKYD asdfertis-
HOCTh CexbCROXO3ANHCTBEHHOro npouseomcrea. lam roro, wrofy co-
HIMEDHTh 3EMEJBHHS PECYpPCH C 3aTparTaM¥ ADYTHX BHIOB DICYDCOB,
HEeOoOXO/U0dA CTOMMOCTHEN OMEHKA SEMIN.

HeoGxommso oTmeTurh, UTO METOHMKA OHPSIETEHMA BROHOMUGEC-
Kol afexruRHOCTE OPOWAEMOr0 3EMISHENHH, COBNSIAH C APMHIENAMYT
R3MEPeHUA 3QPSEKTHBHOCTH BCOrO CelbCKOXO3IANCTBEHHOrO MpPOH3BOACT-
BA, WMEST CBOM OCOOSHHOCTH. ST OCOGEHHOCTH OGYCNOBNOHH TeM, WTo
HapALy ¢ CEeAbCKOXO3ARCTBEHHEMH JOHEAMH B NpoONEcte NPOHIBONCTEA
HO. OPOEASMEX IEMIAX JYHKUMOHHDPYLT MEAMODATHBHEG DOHEM, KoTopue
JOOWBENT, TPARHCNODTUPYDT W PACHDCHEHANT OPOCHTENBHYD BOLY Mol
Ry ‘morpeburenmiu (xosafcTsamu-nojonoasaosarenmn). Opocirersuas
BONA 308Ch CAYXWT rIaBHEM QAKTOpOM NoFbeMa 3 KOHOMHYECROT'O OXOH0=
POJMA TMOYBH W TEM CAMHM CHNOCQUCTEYST NoBWmeHMD 3dbexTHBEHOCTH
npoussoncrea. Mosromy mpu onpemenesmu sfdextusHocTH OpomasMorg
SemieneIus HeoOXONMMO YUHTHBATD W 3&TPATH, CEAJAHHHE ¢ nopavel
opocHTenbHo# Boms. B svom ciyuse skoHomuueckas sddexrumHoeTs |
OpoBaeMoro sesisiendA B ofmem BHEe MONMET OWTh DHDAMEHA OTHOTE-
HHeM: ;

3, = KTH(pesyabTaTH) OpOWASMOrO 3eMIenenHs (1)

JaTpaTy OpOMASMOTC 3IeMAeNeAHA

CaoniocTs onpemeeHus BeRWwiHH 38TPAT OUBACHASTCA eme M Teu,
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w0 B PONOEMX OTUSTAX KONX03S0B M COBX030B OPHEQAATCH NAHHHE TONb-
¥0 O HATHUMM OCHOBHHX CPefCTB CEIbCKOXOSAACTEEHHOIO HA3HAUEHHA B
gencs 0o Xo3sfcTEY C BHAeNcHHeM (OHAOB TONLKO PACTEHHeBOICTBA,
®HBOTHOBORCTRA W ofmero HasHaueHus. A maMHuwe o passepax GoHmoB,
SAHATHX OTASNbHO B OpPOWASMOM ¥ GOrapHOM 3eMIelienuH, He comsp-
marca. Hexmy TeMm ofnexTHEHHR SHOHOMWYECKMH BHAAM3 K OLEHERA COIb-
CKOX03ANCTEEHHOrD NPOWIBOACTBA HA OPOEAEMHX 3JIeMAAX Tpefyer Mc-
YHCASHME pasMepa OCHOBHHEX POHIOB opomaeMOr'c IeMNemenMs, T.e.
BHOSNEHWA TOM UACTH OCHOBHHX CPelNCTB, KOTOPAR YUACTEBYeT B Npo-
MSBOACTES® MPOAYVKIMA HA MOAMBHEX 3eunax. Ansx aroro Heolxommuo
OPaBMABHO M TOYHO PacnpefelWTh ofmyn cymdy OCHOBHHX $oHmOB no
OTpacHAM, B TOM UHCNE K HAa OpOWAEMO® 3JeMiefiente.

Jd7uM TpefoBaHKmM HauGonee NOMHO OTBEuAeT NpeIoNeHHHH! npo-
deccopou .K.Kapmosum /O/ meron pacuera, oCHOBAHHHI HA pacuieHe-
HWH OCHOBHEX (oHpmoB mo orpacamd. [lo sroft meTomMke pacureHeHue
OCHOBHEX (GOHEOB NMPOHBBOMMTCA HoaTanHo. Ha samwmouurensHom arane
pacnpenencHHe CTOMMOCTH OCHOBHHX (foHNOB npAMoro ® ofmero celnb-
CROXO3RACTBEHHOrO HASHAUSHWA MO OTPaCHAM W BWIAM NMPOLYKIMH IPO-
H3BONKTCH MPOMOPLMOHANLHO W3IEPKKEM, CBASAHHHM C 3KCILIyaTaumMef
OCHOBHEX (POHEOB |aMOpTH3amMA, TEeKyWMil PEMOHT, NOpOUEs M CMA3OU-
HHE MATODHANH W T.I.).

B ycaoBMAX OpomASHMOrD 3eMIElENHA HADALY ¢ ceXbCKoxosaficT-
peHHEMHM (QOHNAMW B NMpouecce MPOM3IBOACTBA NpPUHKMADT YUACTHE M
MendopaTHeHEe GOHIM. OT0 KOMILIEKC IHAPOTEeXHWUECKHX ycTpofleTs,
ofiCIyRKBAEHER CEBMOCTOATENbHEMHE MPOH3BONCT BEHHEMW MONpPa3ASTEHHA—
ud - Yopamnedwsmsu opocurensHux cucres /YOC/. Ouu momeomsr xo-
3AfcT BaM-BOLONOAEIOBATENAM OPOCHTEIbHYD BORY GecrIaTHo. lpu uec-
YHCNEHHM CcefecTOMMOCTH CenbCKOXO3ANCTBEHHON NpPOIYKUMA 2aTpPaTH
FOCYHADCTBEHHEX OPOCHTENbHHX CHMCTEM Mo aalfopy W Momauye BOIM
X03ANCTBAM He YUMTHBAnTCA. JTHM CAMIM 3aHMEAeTCA celecToMMOCTh
APORYKIHH H JE8BHUASTCA BENHUMHA WGICTOM NPOAYKIMHM M uUHCTOrO AO-
xopa. B ceaam ¢ aTHM anm ofBexTMBHON OHEHKM DROHOMWueckol oh-
DeHTHBHOCTH OpOWASMOr0 3eMIefendd HeolXOmMMO YUMTHBATL W OCHOB-
wue Gorgn YOO, wro Symer cnocofcTEOBATEL CoXee SKOHOMHOMY HC-
fOAb30BAHHY ODPOCHTENbLHOR BOAN XO3ANCTBAM-BONONOAB30BATEIMAM.

Yuer ocHoeuex foHpmos YOO, yuacTsynmux B GOpMMpOBaHHM Npo-
IVKIHK OPOWASMOro 3CMNIENENHA, XO03ARCTBAMH NOMAHO OPOM3BOJMTLCH
NPONOPIMOHANBHO OOBeMy 3alupaemofi WM opocHTenbHOf BOmH. JTO
OnpenenAeTCA cheynmiM ofpasoM: cHavana pexeHdes ofmeft cToMMOCTHM
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ocHoBHEX fonmor YOO Ha Bech ofmem BomomoOnAuM oNpemenfeTCHs pas-
mep $oHmoB, npuxopsmuiica Ha 1000 w® opocurensHo# Bomw; saTem
YMHOXEHHEM NONYueHHOr'0 YAeNbHOI'O HokazarTennd Ha ofwmeM Bomoalaldopa,
OCYmeCTBAAEMHN KaxNpM XO03ARCTBOM-BOLOMOAbIOBATENEM, ONPEmEIsnT
pa3Mep MeIMOPATHEHMX (POHIOB MexxXo3alcTBeHHOro HasHaueHus. Menuo-
PATHEHHE M CeJbCKOXO2AHCTBEHHHE (POHAH EMECTEe COCTSRNADT oOmufl
pasMep ocHOBHEX DOHROEB ODOMAEMONO IEMISNEIMA.

B arom cayuse ofoSmanumit noxasarens sxoHoMMueckol afdbex-
THBHOCTH OpolaeMoro aemnenenus CyneT UMers CIEIYDNKE BHI:

! 4n (2)
Jos. 3+ T+E, (0P+MP) '
rae Jos., - ofofmemmuit noxasaTenb skoHoMHWuecko# addexTHs-

HOCTH OpONASMOr0 IeMIeNenus;
CTOMMOCTE UHCTON NPOAYKLMH OPOWASMOTO 3eMneje-
JAHA, m"ﬁ-;
3 - NeHemHan ONEHKA ODOWAEMHX 368MEelb, DVS.;
T - ¢oHz sapaSoTHoit mnaTtH paSoTHUKOBE, DyO.:
Ev - HopuaTuBHu® xooddumment sdhexTusHOCTH;
09 - cromMocTh OCHOBHHX M OGODOTHEX (OHAOB opomae-
MO0 SemAellendA, pyo.;
MP - cToMMOCTL MENHODATHEHHX QOHIOE MemxXoaaficTBeH-
HOI'0 HasHaueHWA, pyo.

HeoGxommMo OTMETHTB, UTO €C/M NDM ONpeNeNeHHH CTOMMOCTHON
OLEHKM OPOWAEMHX 3eMelb OMIM BRMOUEHH 3ATDATH HAE CO3IAHHE WppH-
PAIMOHHO-MENHOPATH BHHX (OHHEOB, TO H3 CTOMMOCTH OCHOBHHX (GOHIOE
CeJNbCKOXO3ARCTBEHHOIO HA3HAYUSHHA CTOMMOCTE: MOCHEIHHX HCHMOUAST-
CA, CHOH Xe HEe YUTEeHH WM OTCYTCTEYET NEeHEeEHAR OIEeHKA 3eMelb,

TO CTOMMOCTD MENHODATHBHHX (OHNOB NpHOaBNAeTCA K obOmel cymme
OCHOBHHX (OHUNOB CENbCKOXO3ANRCTBEHHOIC HA3HAUYEHMA.

[lpewMymecTBoM NaHHOI'0 NONXONA ABIASTCA TO, UTO B JABMCH-
wocTi (2) orpexanrTca Bce OCHOBHNE PECYPCH, YURCTBYOWME B Celb-
CKOX03AACTBEHHOM MPOH3BONCTBE, W OHA ojgee MONHO BHPAXAET 06—
Oy0 3XOHOMMUECKYD SdPeKTHBHOCTH OPOWAEMOT'O 3EMIENSNKA.

BuecTe ¢ TeM NpH onpefeneHuM sxoHoMMuecKofl afdexrTumHMocTH
OpomaeMoro 3eMISfeNMA BAEHO He TOAbKC OOBEHTHMEHO ONpPENeNHTh ee
BENHUMKY, HO W HEMETHTh IOyTH ee nopwmeHMa. OmHawo ofoSmammil mo-
Kazarenb, Oojee TOWHO BHpSmAR BenMuMHy a@PexTHEHOCTH NpPOMaBOACT-
Ba, B TO X2 BpeMA He BHABIAET 2(PEKTHEHOCTE WCIONbLIOBAHMA KaxmIo-
I'0 B#AA MPOH3BOACTBEHHHX PECYDCOB B OTHENbHOCTH. B aTuX ycnoBWsx
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pfiofmanauit MOKA3IATENL HE WCHIOYSST BOSMORHOCTH HCNOAL3OBaHHWA HalT-
HuX Ooxasarenelt ¥ NpemnonaraeT WX NpHMMeHeHWe ANK TOro, urolw noxa-
3aTh, 38 CueT Kakux JAKTOPOER H YCHAOBHH NOBHCHAACHE WIH CHHM3WIACE

(% HacKonbko) oBPEKTHBHOCTE opomasmoro seunepenus. flosrTomy mns
XAPAKTEPHCTHKH OTHENBHHEX CTOPOH MPOLECcCOB MPOH3BOACTBA OpOWAEMO-
ro 3eMIefenus cIeyeT HCMONL3OBATH CHENyolde YACTHHE NOKA3ATENH
aKoHONHUeCKOR adpeKTHBHOCTH!

- norazareits 3fPeKTHEHOCTH HCIONL3OBEHUR OPOWASMHX 3IEMENb
(npopyKTHBHOCTD OpOWAEMEX 3eMenb) - CTOHMOCTH BANOBOR MPOYKIMH
HAa OJMH DMeKTApD OPOMAEMHX 3EeMEelb;

- noraszaTent shPeKTHBHOCTH MCMONb30BEHMA OPOCHTENLHOW BOMM
(MpOAYKTUBHOCTD OPOCMTRNBHOW BOAH) - CTOMMOCTB JONOMHUTENBHOH
sanosofi npomyxuMu He 1000 u® opocurenshoft BOMM;

- NokasaTens shlexTHBHOCTH WenoxsaoBaHks xusoro Tpyae (mpo-
WIBOLMTEILHOCTD TPyaal - cTomdocTh uMcTON OPOAYKIMH HA USNOBEK
W HE YeNOBEeRO-IeHb WAK JeNOoBeKo-vyac, oTpadoTaHHufl B OpOWASMOM
AeMISIeNHH ;

- NOKA3aTenb 3DPEHTHEHOCTH MCMOAb3OBAHHA OCHOBHEX joHmoB
opomaemoro sewnenenus (foHnooTHAYA) - OTHOWEHHE UMCTOR MPORYK-
MK, NolyueHHolft ¢ opomaeMiX 3emelb, K CTOMMOCTH QOHLOB opomae-
MOT'O 3eMIefenud;

- nowasaTtent »GPeRTHEHOCTH KANWTANLHEX BIONSHHA B OpPOWEHHE -
OTHOTEHHe MPUPOCTE uMCTOH NPONYKUMM K KANWTANBHEM BIOREHHAM, BH3-
BABWMM 3TOT IPKPOCT.

HeofixommMo oTMeTHTb, uro aScomoTHuM YpPOBEHB aTHX MOKA3ATe-
neft HemocpeACTBEHHO He XapakTepuayer cTeneHb 3(PeKTHBHOCTH KX
Wenonbaosauug. Jenc B ToM, YTO KOAWYECTBEHHHE W KauecTBEHHHH
COCTAR ¥ COOTHOMEHHE NPOH3BOMNCTBEHHLX PEeCcyPCcOB B XoagfcTBaX cria-
IHBanTCA MO pasHomy. Hexoms M3 2TOro MOEHO 3AKEDUWTE, UTO Oonpene-
NEHHOMY YPOBHD MPOHSBONCTBEHHOr O MOTEHIMANA MOAKEH COOTBETCTBO-
BaTh M oNpelsneHHul ypoBerb 3)PEKTHBHOCTH NPOK3IBONCTBA. loaT oMy
INA MOAYIEHHA OOLEKTHBHOW oneHiM s(QpexXTHEHOCTHM KCNONB3IOBEHHA
3THX pecypcoB HeoSxommo gaxTueckuit yposewp (Y ) comocrasaaTh
¢ nopmarxsuum (Yx) (Bosmomtu®t ypobeHs adfeKTHBHOCTH HCMONL3OBA-
HHA TOPO WAM HHOIO pecypca MpH CHOMMBEEMCA YPOBHE NPOH3BOACTBEH- |
HOrO NoTeHuMana). ora 3afaua MoxeT OHTh peleHa ¢ OPUMEHEHHEM
KOPPEAALMOHHOT0 METOfa, B UYRCTHOCTH, MOTOLOM MHOKECTBEHHOR per-
pecust. CyTh aTOro MeTOmAa CBOMMTCA K TOMY, YTO C MOMOWMbD YpaBHe-
HHft MHOmEecTBeHHON! Per'pecHH JIA PPYNI OJHOPOAHEX XO3A#CTB C YyueToM
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BIHAHMA QAKTOPOB HA De3yNbTATHBHHE NOKA3ATEeNH (mpomyrTHEKOCTE
OPOWACMMX 36MENb. ¥ OPOCHTENbHOH BOM, MPOM3 BOMUTENBHOCTE TPy fA
 oHfoOTAAYR) HCUMCAASTCA MX HOpMATMBHHM ypoeeub. Lna supasmeHus
CBASH NEpeMeHHOR BEAMUMHH, T.e. (axTopHamsHOro noKasarens

0 R TR O B pesyabrartussoro (Yx), sHauGonee

HECTO MCHONBIYDTCHA CASHYDEME MONETM MHOrCAKPODHO! Derpeccuu:
.ﬂlﬂiﬂﬁl'lﬂ.ﬂ HI= 'n'u ""ﬂq-“...t +a’215+_..+ ﬂ-n_x.ﬂ.- {3}

creneHHan  Yx= a,xM x3z O+ (4)
rpe @, — ceoSomsmi#t wien (B ofowx ypasHenusmx) ;
a,a, ,.aq, (B wopenn 3) - yacTHue ROSGPUIMEHTH perpeccun
' (moxasweant , Ha crombko emumun WameHgerca /Uy /
OPM K3MEHEHUH OfHOrO Ma (axropos (X) ma SRUHMLY,
Ay, Bgy ey @ (B MomenH 4) - gadTHNe KOPDDHIMEHTH 3AECTHUHOCTH
(nokaswsawr, kak 5 mpomeHTHOM BHDEXEHHK KoAel -
A€TCA YPOBEHb De3yaAbTATHBHOrO noxasareénsg /Uy /

TIpH M3MEHEHWH HAXNOr0 M3 BXIVYSHHEX B MOmenb Qax-
TOPHANILHEX NoKasaTeneft) .,

Uro6u nposecTH KeuecTBeHHMH u KOMHYeCTBeHHNH aHanns, Heof-
XOMMMA WCXOmHAA MHpOpMaIMA, oTReyapmas CHenynmuM TpeGoBaHHM :
ACXOZHHE NaHHWE monHu OwTh faxruuecxumu (cpemHeromoswe aa 3. ..
S NeT), CTOXBCTHUECKA HESABHCHMEMH M JOCTATOYRO ONHOPONHEMH]
UHCJIO HalMOZeHWH NOoMNHO SHTH AOCTATOUHEM; HEOOXONMMO HeRIDYEHUE
PE3K0O BHESNMOmMIXCA HaGmomeHHH.

OneHKy HOCTOBEDHOCTH MoAyueHHwX KOPPENALMOHHEX Mopeneft He-
00X0[MMO MPOBEPATH Mo KOSDIHUMEHTY MHOXECTBEeHHON HOppenAuMd, HO-
afduimMeHTy MHORECTBEHHOMN AETEPMUHAILMH, CTAHIADTHOR omMGxe Koad-
duIMeHTa perpeccuu, kpurepuo CTbopeHTa mia xosddumMenTOB perpec-
cuu (1), Meronw ompegenenus, a ramme 3HEUEHHA HEKOTODHX H3 DTHX
noxasareneit (xpurepues) moppoSwo omMcasy B IUTEpaType no ofimeit
W MaTemaTHueckoit cTaTHCTHKE, W NOBTOMY He Oynem Ha HUX OCTEHAR-
JAHBAThCH,

Conocramnsn paxTuueckus u HOPMSTHBHHE YDOBHW De3Y.IbTAaTHEBHLX
TIOHA3ATENCH, MORHO NMONYUMTh WHNEKCH MDOLYKTHBHOCTH OPOWASMEX 3€-
MEAE M ODOCHTENBHON BOIH, MPOW3BOIMTENbHOCTH TPYEs W QOHACOTIAYH:

jﬂ o Hs ; HI; ':-[.’J}, :[t:Hg :ng {lﬁ]; I:l-r:'HT: H;T {?}: l:'IP= Hlp : qu;- {E}
On¥ noxasHeamt, HacKOABKO SQPeXTUBHO HCNONB30BAHH OBBEKTHBHHE

yenosua (NpousBopcTReHHuN moTeHuMan) b KOHKpeTHoM xozafictee. Ecau
B XO3AHCTBAX MHOEKC MCHONbL30OPAHMMA Bude YHKA38HHEX pecypcoe, T.e.

-
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J>4 , TO 2T0 YKaswBaeT HA 3JPEKTUBHOCTE MX MCMONbSOBAHMA;

apu J<4 - Ha HeaddexTHBHocTh, UrpunarenbHas pasuupa Mexpy dax-
THUSCKHME ¥ PAcUeTHHMH 3IHAUCHHAMM pPesyAbTATHEHHEX MORasaTeneit

(Y -%Yx) cooTmeTcTEyeT TON BENMUMHE BKOHOMWUECKOPNO MOTEHLMARA
(pesepea), xoTOpHR MOTIH OH MONYUMTH XO3ANCTEA TNpPH PAUNCHATBHOM
HCTIONbIOBAHMN MMEDUMXCA PEeCcYPCOB.

C nomomsn ManoxeHHOl METOOMKM MOXHO NPOBOJATE CPABHHTENIBHYD
ouUeHKY 3(pexTHBHOCTH MCMOJNb3OBAHMA KEXNOI'C BUNA MPOM3BOJNCT BEHHHX
pecy coB xosaficrs. [ipu aToM cIemyeT OTMETHTh, UTO CpaBHEHHe MO-
meT NPOM3BOMMTHCA TONBKO MO XO3AACTBEM OmHOro HampasneHus (omHolt
CIIELMANNBAITK) .

B rayecrse ofofmammero noxasaTens 3GPEKTHBHOCTH OPOWASMOTO
3eMIeIeNMA MoxeT OWTh NPHKATO TAKKE NPOM3BeleHue HHOeKRCcoB agdex-
THEHOCTH WCMONB30BAKKA Opomaemux aemens (Js ), OPOCHTENLHOA BOAN
(Jg), paGouett cumy (Jr) u ocHosHux npoussomcrsensnx fongos (Js),
KOTOPOE YCTPSHAST pPAsHOHANPABIEHHOCTH SHAUEHHA UYACTHHX KHMISKCOB.
B aToM cayuse Lia OOBEKTMBHON OLEHKM COOTHONEHMA MEXEY MHIeKCA-
MH MCNOAL30BAHMA PECYPCOB HEOOXOIMMO ONpefenMTh CpPeNHEereoMeTpH-
WeCKYD BemMuMHYy. lorpa ofmmi uHiexc sfdexTHBHOCTH censcxoxoasfer-
BEHHOrQ MPOM2BOJCTRA HA opowasmux aemasx (Je) Gymer eurammers

CIEe DY &

T =% x G = % * Ig - 100, (9)

[lpewmymecTeo sTOro ofofimammero uHEexca 3aKIOUAETCH B TOM,
4TO OH XAPAKTEPMIYST HCMOIBIOBAHME BCEX PECYPCOB, YUACTBYWIMX
npH QOpMMPOBEHMM NPONYKIMK opomaemoro semnependd. Ilpw-prom mpu-
MEHEHHE MokasaTelNefl "NPOYKTHEHOCTH opomAeMuX 3eMeib” M "opocH-
TenbHoW BOJM" OTBEuAeT 3AfAvaM YBEeNHueHMA ofmerc ofbesa Npous-
EQICTBA MPOMYKUMA BHCOHOIO KAUECTBA B LEAAX MNOAHOLEHHOT'O YIOB=-
NMeTBOPEHMA NOTPaGHOCTH HACENEHWA H DAIMOHANLHOIO WCHONb3OBAHHA
BOLO-3EMEIBHEX Decypcos.

[lpumenerme "NpoK3BONKTENBLHOCTH TPYNA", ONpefenAeMol MO UMC-
TO}f MpOAYKIMH, CTHMYIHDYET SKOHOMWO He TOMbKO XWEOr'O TDYH&, HO
¥ OBEmMECTRIeHHOr0, TaK Kak B UHCIMTENEe NpUMEHAeTCA He CTOMMOCTD*
NPOAYKUMH, & TOMBKO CTOMMOCTb HPOAYKUMHM, KOTODAA CO3NAHA NpHAO-
HEHHEM XMBOIO TpYZa. JTO NO3BOAAST ONPENEeNHTh AeHCTBHTeNbHHHA
YPpoBEHE NMPOH3BOUKTENLHOCTH ®MBOPO TpYmA.

Henoabaosanwe noxasarens "uMCTOW NPONYKUMA" MpK oNpefeNeHMA
2pPeRTHBHOCTH WCMONBIOBAHHA OCHOBHEX (OHIOB CTHMYAMDYET HpDELIpHA-
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THA LIA XYUmNero MCNOAb30BaHHA OCHOBHHX CpelcTE M 3&cTaBIAEeT co-
BEepUEHCTBOBATh MX CTPYKTYPY. MMeHHo oH& ABNAETCA MCTOUHMKOM pac-
QHPEeHHOr0 BOCMPOH3BOMCTBA, AaNbHefEero HAKOMICHHA W QYHKLMOHWPO-,
BEHKA MPOU3BOACTBEHHEX GOHHOB.

Nopanox McuMcneHns ofobmanmero NoxasaTend ad@eKTHBHOCTH
noxa3aH Ha NpuMepe Koaxo3ob lanmu-HypraHckoro pafona (rata.I).

Conocrasnan daxTHUecHWe YPOBHM MPONYHTHBHOCTH paccMarTpHBae-
mpxx pecypeoe (semus, BOAH, Tpyme ¥ DoHEOB) ¢ HOpMATHMBHEMK, pac-
CUMTHBAOTCH UYSCTHHE MHOEKCH WX WcnoabaosaHda. llia paspaGoTru
HOPMETHEHEX MOKazaTedel HCNoAb3YDTCA KODDEAAUMOHHHE MOASIH Npo-
OYKTHEHOCTH OpOWASMHX 3eMelb M OpoCHTeNbHO! BOOM, NOPOM3BOAHTENb-
HOCTH TDYOE ¥ POHIOOTHAYM. JATeM M3 YACTHEX HHAeKCOB N0 dopMyne
cpepHefi reoMeTpuueckoit noayuanwT ofmMiE MHOEKC MCMOJbL3OBAHMA NpoO-
M3BOLCTBEHHHX pecypcoB, T.e. o6o0mamumiE mokasaTendb 3(PexTHBHOCTH
OpOmAEMOro aeMIeNennd.

Bamnum npewmsymecreom ofofmapmerc fMokasaTensa ABIASTCA yueT
BCEX pPecypcoB, YUACTBYONWX B Npouecce NpousBofcTsa. B ceop oue-
peflb aHan“3 MCNONb30BAHWA KARNOr0 pecypca B OTASABHOCTH NO3BOJHT
BHABHTD Y3KME MECTA B X03AHCTBEHHOR NEATEABHOCTH cenbecKoXosalcT-
BEHHuX mMpeanpuATuii. Tak, B Koaxoze u.l Mag farruueckuit ypoeeHb
NPOM3BONMTENBHOCTH TPYRa Hume BosmoxHo#t Ha S1,5%. Toaromy B paH-
HOM KOJX03& HeoOXomMMo G0/blioe BHHMAHWE YOeniTh Ha Te QanTopH,
KOTOPHE CNOCOOCTEYDT DPOCTY NPOM3BOAMTENBHOCTH TPyLA.

Hayyenue pesynibTaToB NpOM3BOACTEA NEPelOBHX XOIAWRCTE ¢ yue-
TOM HMMEPWMXCA PESCYPCOE MO3BOJWT pA3pafioTaTbh KOHKPSTHHE MEeponpda-
THA N0 NOBHEEHVD PIeKTHEHOCTH CPOWAEMOr0 3eMIeNendf.

[lpupeperHHan MeTomMKa NpMMEHMMA ¥ NP MOJAeNeHME WTOCCB CO-
IHANHCTHYSCKOIO COPEBHOBAHUA KOJXO30B K COBX030:,

ABVTEPAEATYPA

I.06onercxut KM Onpemencine skonomuecwoi adderius-
HOCTH CeNbCKNY .L4AHCTBEHHOTD NIpOM3BOSCTEA. - LOLEKIHE. |
1963, = .47,

2.Capdeopany BA BocoponssefoTso B KOTX034X HOHEPHOZEM-

soW oy, - M. : Kogee, 1977, - ¢.144,

d. Kauyawy ¢ T.C. JdgexrueHocTs 0SEECTASHHOPO NPOUIBOD-

.
o
eroa. - Bom

JOCH BKOHOMMEM. 1979, 0 6, ¢.136-137.
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4, Mapre K, 9Hreasec % Coy. 2-e, 7.25, u.I, ¢.I07.
5. Kawonwos 2.K. ShpexTrBHOCTE RANKTANCRIORESHHWH M OCHOBHHEX

foMmoB B XIOOKOCEDUMX XosaficTeax. - lamwemr.: PaH,
1974, - ¢.209,

A 11, Tlonep
MISMLIEHA HayuHHN COTDYIHHE
M.T,Bewngyxanenos

REH%EM?EEM .HHFH

HACOCHHI Po¥MM OTBOMOB U3 JEBOBEPENHCI'0 MAIMCTPANBHOD
KAHAJA (JMK) H3HI-OPZMHCKONO MACCMBA OPOUWEHMA

BonpumHereo xpynuex xaHamoe Cpemdeft Asuu u Hasaxcraxa wmenr
3eMIAHHE pychaa, IJIaBHEM HENOCTATKOM HOTOPHX ABAASTCA HX nepefop-
MHpOBaHWe MO BosAeficTBdes MNpOTeKapmero MoToKa. PopMHpOBaHHE M
nepedopMHpoBaHe JEMIAHHX PYCEN RAHATNOB NMPOHCXOOMT B peayibTaTe
B3aMOC BAJEHHEX MPpOoneccop Pa3MHBA JOME KAHEJA H 3aiAeHHA ero Ha-
HocaMH. MHTEHCHBHOCTH 3THX NpPOLECCOB AIA KAHANOB, TP&CCHPOBAHHEX
B NErKOpASMHBAEMHX I'DYHTAX, HanGoabwas.

Kax mokxasueseT mpaxTHKA, 3QMIGHHE MDPUISLMOHHHX ‘KAHAJOB B
BEreTALMOHHE] NEepHOL CO3EAET SHAVMTENLHHE TPYIHOCTH B MX SKCILUIY-
aramuk. [pw sToM pemawmee sHaweHWe WMEeT He cTolbKo ofbeM aawne-
HHA, CHOIBEO MECTO OTACReHMA MAMOCOB B OCHOBHOM pyCI& W OTBOMAX.
Ha IMK nmospmenHas MyTHOCT: TMOTOKA HASMOJAETCA HA BCEM €ro MpoTA-
xesuu. [loaToMy papemenHMe HAHOCH B TOM MAM WHOM KOAMMECTEBE MHOC-
TYNapT B BOROBHOENH H, OTAArafACh HA IOJOBHEX YUYACTHAX, PE3KO
CHMEADT X MPONYCKHYD CHocolHOCTh. 18K 10 maHHmM JIpaRieHWsA
Ksun-OpmsHekoro ruppoysiaa, 3a nepwom ¢ 1976 mo 1980 p. (rafx.I)
#a ofilero cpemHerofosoro ofhema ouMeTsd B 694 tme.w® Ha BOmOBH-
nenn npuxomunoch 62 sue.w® (9%). Ho HecmorTpa Ha OTHOCHTENLHO HE-
Gonbwoft o0beM OTNOXEHWH MNA NONNEPWAHWA NPOMYCKHOH! CMNOCOOHOCTH .
OTBOJH HEOIHOKDATHO OUMNANMCE B TEUSHHM NOJMBHOIO CE30HA.

B ceasu ¢ aTuM 8 nonesux cesosax 1979, 1981 pr. Hashilid
BOOHOr'O X03AHCTEA OHAM NPOBefEeHH HATYDPHWE HCCIENOBAHME, BHIMYAB-
e HayyeHHe CKOPOCTHOW CTRPYKTYPH [OTOKA H& XONOCTHX YUBCTKAX
pycna JMH # pOauaw BONOBHOENOB M COCTABA HOHHHEX W GeperoBHX OT-
nomernfl HaHocoB. dajavyamK HCecHemoBaHKR OHIM M3yueHWe HAHOCHOI'O

PeEMMa BOACEBHUENOB W paspaloTHa MEpPONPMATHR N0 ero YayumeHHD.
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C oroit uenbo Ownu sufpaHH B cTEOpOB Ha PAYXHX YUSCTKAEX MAPMCT-
PANBHOrO KaHans, NPUMePHO PABHOMEPHO DACTONOMEHHHX N0 ero LIMHe,
W Mo gea creopa BOauau poposupenor IMH-76 w IMK-8, npuueis opus
M3 3THX CTBODOB paclojaraics B o M BwmEe, & Apyroft - B 5 M Hume
COOTBETCTEYDWER BXOOMOR I'paHH Kaxmoro OTBOJA.

; Tagauua 1
Odnemu oumcTxn pycna JMK u Hexoropux

somoeHmence B 1976, ,.1980 ppr,

e aqnm-}ﬂpu- }Eh3$¢H*E Ubpemy oudcTEM 110 rofieM, THC.M® }Epan-
BHIENOB | YCKHBA ) LMEHT 3 : ! Hee

1 ! !
|CAOCOG-1 BOROSA~) 1976 | 1977 | 1978 11979 | 1980 lﬂﬁ g

. |
HOCTE, 00 aeT
!g*‘gﬁ"} %HE '] { © % ; P %y
JMK-8 B 6760 2.49° 844 GRS L T IIer 2
IMK-76 40 2.0 2 9,25 7,93 11,90 12,27 8,27
TME-9 g6 aEs - 10,82 13,64 - : 4,89
MK-3+3 8,0 3,51 9,12 23,58 . 8,19 6,29 9,44
Bcero mo JMK 767,72 592,00 710,00 720,00 6BI,00 694,00
B .4, 32,00. 86,69 73,03 ‘51,99 65,26 61,79
«[10 BCEM
BOLOBH-
Aenam
B mpouextax 4,17 14,64 10,26 7,16 9,60 8,90

Bece rumpoMerTpuueckuHe paloTs ¥ oSpaborTxa MHDODMALMK BEIIONHA-
IMCh C KCMOAb3OBAHMEM CTAHIADTHOrO 0JopyHOBAHMA M MeTommk Hac-
rasaernit YTHC,

OcymecTBIANHCE TaKEE TAXEOMETDHUSCHME CHEMKH DYCel ONNTHHX
KAHANOE N0 HANONHEHHA ¥ MOCAe MX OMNOPOEHEHWA, 3AMEpPH NYyALCALMH
RaBiEHHA W KOIeGaHWA YPOBHell BONH C NMpUMEHeHWeM ocnkantorpapa °
H-13, a rasre oT6op rpyHTOBNX OSpPAsLOB [UIA SHANHSA.

OrGop mMpo6 pycroBHX OTHOXEHMH MPOH3BOMMACA B MEPHMX CTBOPAX
€ OTKOCOB Y YpPesa W OHa, B cpefHeft yacTH pycna, & B BONOBHUGNAX
- C BEpUMH OCTPOBKOB HAHOCHHX OTIOXEHHM# HA PONOBHHX YYACTHAX.

HeoGxopmmo ormeTuts, uro JEK mpoxomur no mofMenHoit Teppace
p.Cup-llapbu, cromenHolt Ha raySudie go 10 m rpyHremu pasmMuHoro
MEXBHHUECKOI'0 COCT2BA B BULE JHHZ M YSPEAYDEMXCA CIOEB OT DAasSHO-
3EPHUCTHX, OONUHO NHISBATHX, NECKOB A0 TARGTHNX CYTAHHKOB M TNHH.
Pycno JMK pechMa M3BWAMCTO, T.2. MONOGHO HUNHWM TEUEHHAM DABHMHHMX
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PEK MMeeT XapakTepHult momepeuHuit, GAW3KMNA K TPEYPOABHOMY, M Npo—
DoabHER, o0ycloBieHHu! uepencBaHueM PIyCOKMX MECT ¢ MeJAMK M Ne- '

PexofoM mocAemHuX of Oepera k Gepery He nepexarax, mpodwm. Ha
pac.l mpejeramnena xapaxrepHas acHMMeTpHuHaR fopMe monepeuHoro
ceuesna Ha I 9 ¢ xpyrmws sorHyTsM Geperom, y korToporo riySkma

HaxOonbmas, ¥ GONEe MONOPHMM BHUYKIEM GEperoM ¢ PACHGIOKEHHON OKO-

j0 Hero Mensn. Hpome sTHX,cpasHHTeNbHO KpYNHOMACETASHMX nepopma~
M pycra, NPUYPOUSHHHX K mobopora, Ha JMK paSmopamres u Gonee
MENKWe QOpMH KW3MeHEeHWA aHa ¥ Goproe. Hexoropwe ws HMX BusBaHm
PPALOBEM ABIKSHHEM NOHHHX H&HOCOB M MOBTODADTCA NEPUOIMUSCKH MO
BCelfl MMHE KaHana, a OpyrHe, o0YCIORISHHHE, HAanpuMep, HamHUieM
B Pyc/ie MOCTOPOHHHX MpegMeTos- (TOMIAKOB, OCTATKOB CTPOMTENBHEX
KOHCTPYKOMA ¥ T.M4.) WAM BHXONOM B PYCAO TOHKMX ApOCIOER W JHH3
AErKOPE3MHBAEMHX FDYHTOB, BCTPSUSNTCA SNMI30AMUECKH.

Bumeuanomenrne ocofennocry pycas JMK cymecrmenso muMmpT Ha
PHIPDABIMYECKUA ¥ HAHOCHHA pemMMH [IOTOK2 B HEM, ¥ B CBOD ouepenb,
pasBHBanTCA NOA MX BaxAHMEM. LA PHODaBTMUECKOro pemmMa MOTOKA
XAPAKTEPHO HANMMuMe BUXpell ¢ POPHICHTAJILHHMW OCAMM BDANMEHHHA, Me-
PEMEMARITUXCA B HANMDABACHHN NBMXSHWA NOTOKA, KOTODHE, B GONLEMHCT-
BE CHYyu&eB, 38HMMMADT BCOD IIYGMHY CeueHHs. pu arom HAcXopAmMe
BETEY DAcNON&arapTCs ¥ BOTHYyToro Gepera, a BOCKONRUME - ¥ BHOYH-
7ore, r'Oe OHH BHHOCAT K [MOBEPXHOCTH MOTOKA 3HAUMTEIBHOS KOMM—
YecTBO HAHOCOB, B ToM uucae go 3% dpaxmu 0,5..,0,25 s (racn.2,
npo6a 11,16). B nopepxHocTHMX clOAX NOTOKA ¥ BOPHYTOro Gepera
(npoSa I7) u sa npaMoaMHeNHMX yuacTrax (npo6a 4) B cocrase m3Be-
UEHHHX HEHOCOB CDEHME MECKd OTCYICTBYOT NMONHOCTBR, XOTA MYT-
HOCTh MOTOKA SHAUMTENbHA [0 BCEMY CEYeHHD.

BspemieHHHe HAHOCH COCTOAT, B OCHOBHOM, M3 UYSCTHI] BHAUNTENb-
Ho meHbmrx 0,25 wmm. Pacnpepenenne xpynHoctTst ¥ MyTHOCTH BaBemeH-
HBX HEHOCOB MO IIyOHHE COOTBETCTEYET OOWUHOM cxeme, T.e. ¢
NpMOnuReHUeM K MOBEPXHOCTH MOTOKA CDeNHEeB3BemeHHH AHaMeTp uyac-
THI| YMEHBUSETCHA, YMEHBWASTCA M MyTHOCTb. CpemHee sHaueHue wmyT-
HOCTH B BHOD&HHEX cTBOpax konetmercs or 2,7 wr/M° y mHa mo
1,4:1,6 wr/M® ua nosepxmocTH. J

Dounre Haxocw B JMK npemcrabieHs B ocHOBHOM CpPEOHMMH ¥ KDYM-
HEMK Meckamu ¢ HeGoubma (no 6%) comepmaHHeM MeIKOro IPABHA M [0
¥ ravruerix uactuy (raga.2, npoba IS5). Oum meumyres 3 sugme rpan
pavHoR 4...6 m u Bucoro okono 0,5 m Bmoas Bumywamx Geperos, me-
pexoaa or Gepera k Cepery Ha nepexatax. [lpu sTom uects mHa y Bor-
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Puc. I. Monepeusuit mpodures pycna JMK pa K 391

HyToro Gepera HepefKo ocraerca csoSomHof#t or Haxocos (mpoGa IO,
14}, OrMeusHo TEKRe HEKOTOpPOE MOBHUEHHE OTMETHM IHA NpH Mpo-
XOXIEHHY PACXONOE, ONHSKMX K MaKCUMAIBHEM. 70, OYSBHNHO, BH3-
BEHO BEN&NEHMEM UACTH B3IBSHEHHEX HEHOCOB M3 MOTOHA HA YUACTHAX
pACTIPOCTPAHEH!A MOMNOpPa M MX NEPEMEmeHWexM B COCTaBe rpal.

Tamms 06pasom, cBOGOAHOE MOCTYILIEHWE B3BSNSHHHX HAHOCOB
B BONOBHIENH OOBACHAETCH, NpEMIS BCErO, WHTEHCHBHEM TYPOYJNeHT-
HbM HEPEHEW‘IEEHHEH TIOTOKA B OCHOBHOM pPYCIe KaH&kf, ELI3 BAHHEM
YKA38HHEMK BHUE er'0 OCOOSHHOCTHMW ¥ NOIHHM 38WISHWEM IONOBHO-
0 OTCTOPHMEA, B HOTOPOM HE OCEXNANTCA HAK BISKOMEHE, TaK H
B3pemeHHHe HAHOCH.

BonoBumend BO BHYTDMXOSAHCTBEHHYD M MEXX034HCTBEHHYD
pacHpefenTeNbHyD CeTh (CaMOTeuHEX 25) ycrpoekw B BHLe Gepe-
rosux mpopeseit mon yrzom okoxo 90° x ocu ocHoBHOr'O pycaa W
AMenT MpOMyckHyw cmocoGHocTs B mpeseasx or 1,5 po 14,5 M fc.
¢ xosdduimenToM Bomosadopa coorsercrsento or 0,7 me 8. B co-
OTHETCTEMM ¢ OponyckHol cnocoGHOCTHY OTBOAOE BHAEWATEALHO pas-
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HATCA Mexny COOOfi PASMEpH BAEMEHTOB WX BONONpHeMHMKoB. Tax, oT-
HOCHTeNbHAR WMpHHA BofoNpHesmHukoB (oTHoweHue mdpuu ng ypesy
BOIH OTBOMAWErO KaHAN& K UMDMHE N0 ypeay OCHOBHOI'O pycra) name-
waerca or 0,04 no 0,3. Juo somoemmencs PacNOoNOREHHOrD HECKONbKO
Bume nxa MK, T.e. B0 mxomMOM ceverum umMeerca mopor, oTHOCHTENb-
H&R BHCOT& koToporo (oTHomeHue BucoTy mopora K cpegHeft raySuHe
1IOTOKA B OCHOBHOM pycae) xomeGmerca B npepexax or 0,2 mo 0,5.
Ha noBoporHmx yuactrax kaHana pacnomoxed 2l somosmmen, mpuuen

© ua Wux HaxomATes HA EMTViIOM Gepary, T.e. B CaMuX HeGnaronpi-
ATHHX YCIOBMAX, C TOUKM SpeHMA 3amWTH OT HaHocos. XoaocTwe yua-
CTKH OTBONOB MMEWT MIMHY or 20 mo 400 u (JME.9).

OcHoBHHE TpYEHOCTH skcryararum POROBHMENOR CBASAHH CO 3Ha-
TMTEAbHEM YMEeHbESHHEN NpPOMyCcHHOMN CHOCOCGHOCTH MX TONOBHHX YUSCT-
KOB H3-3a 38BANE HAHOCAMH H HEoOXOIMMOCTbI NEPHONMUSC KX OuMC -
TOK MX B TEUGHHMe BCEro BereTalMOHHOro mepoma. B sumy Toro, yro
PECYNATOPH COKOBHX OTBEONOE DACMOACMEHH He Bo BEXOOHOM CEeYeHMH
BOJOTpHEMHMKA, & BHHECEHH Ha HexorTopse paccrosHua (60:I100 u)
BHH3, OHW MPAKTHYECKM HE RAHAOT HA NMOCTYILIEHWE HAHOCOR. 3& cyer
MECTHOT'O paciitpeHusA NMOTOKA B paitoHe GeperoboRt mpopeas B rope
BOONpHEMHMKA 00pPasyeTCA BUXPEBUS MBMACHHME EUAKOCTH C BePTHHATE -
HOR oceo ppamenud. llpu arom B orson 3ammexamTcs NPeUMYTIECT BEHHO
AOHHEE M NPMAOHHHE CMOK MOTOKA BMECTE C CONCIMAIMMUCA B HMX HA-
HOCEBMH, uacTk WS KOTOPHX OCAXJIAETCA HA elO DONOBHOM YuacTie,
llosepomiocTHue me caou moroxa, OCOOEHHO NpM Mankx KoadduuueHrax
BOJl03800pa, B OTBOM NPAKTHUECKH He NoCTynanT.

Boxosse soposwzens, mo XapaKTepy 2a00pa BOMH M3 MAPHCT-
PAlbHOrO KaHana, clHemyeT OTHeCTK K ONHOR Ha pasaHOBHEHOCTEl
GecruioTumioro eogosaSopHoro coopymenutt (BEC) ¢ Husims KOBPPu-
uHepToM Bofiosafops (K = 0,08). Oyepummo, nexewue TEEDOON M
Xiuro#l gas noroxa He mojopunenax us JMK 5 ofmem BHJIE MOXHO OTON-
ACCTBAATL C Mx  Jenewuem Ha BEC. Omwaxo sonpocs Sopefu co
B3BEUEHHHEMH HAHOCAMM HE BONO3&COPEX PACCMATDHBAEMOr( THIA MAaAO
UBYYEHH M3-3a CHOXHOCTH NMPOMCXONAIMX B lOTOKE ARAEHHR K TPy -
HOCTH KOAWYECTBEHHOrO M KAUECTBeHHOPMO aHanMsa pPESYABTATOB SKCe—

nepumenra /I/. Kpowe toro, onpepesenve pacnpemensnis MYTHOCTH
B CEYSHMH NEeTanbHEM CHocofoM TPESYET NOCTOAHCTBA TaKMX napaMer-
POB NOTOKA KAX PNYOMHA, PHAPABTMYECKHN VIUIOH, CPeHAR CKOPOCTh =
H HLpyrHe, 4ero B YCAOBMAX HATYDH ROCHThCH MPAKTHYECKH HEBO3MOX-
Ho. [osromy mns wxauecrpeHHo# omeHxw NOCTYIUIEHHA HAHOCOB B BOLO-
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TaGnuua 2
Ppasynomerpuueckuft cocras poHmux
OTIOREHHH
I
o : Paawep UKl MM, COLepRaHKE
npﬂﬁi Mecro orGopa mpod E ¢Pﬂ%
! 1 2.1 11-.0.5 10.5-0.25 -! 0.25
Ha yuacTrax marscrpambHoro xasana
(pmuonuuefinult yuacrox K 400
I. llesuit Geper y oTkoca - - - - 100
2. Cepemmna pycna - - - 100
3. ' llpapuft Geper y orxoca - = = 100
Opavonnuemisit yuacror MK 677470
4. Jesuit Geper, orroc y ypeaa - - - 100
BOJE
5. Jlesult Geper y orxoca - - - 100
6. Cepeunna pycna - - 12,90 87,1
7. llpasupt Seper y orroca - 1.9 7,50 90,6
Epusoannefuudt yuacrox [IK 9
(koHen noeopora paeeo)
8. Jlesult Geper oTkoca - - 34,90 65,1
9. Cepenmna pycna = - 31,50 68,5
10. [lpapu#t deper y orxoca - - = 100
HpuponuHenul yuacrox [IK 496+24
(Hauano nosopoTa BJIEBO)
II. llesuit Geper, orkoc y ypesa . - - 3,1 96,9
12, Jlesw#t Geper y oTxoca 6,1 5,2 22.5 66,9
13. Cepepuna pycna - 7,63 145 74,87
14, [lpasult Geper orkoca - - - 100
Ha oreozmax ua JIMK
Cepenxra nopopora eaeso [ 222480
(oTEOR ﬁMﬂ.§+Eﬂ§a nesom Gepery)
15. Hoca y oreopa B ocommom pyene 3,9 37,5 54,0 4,6
16. OraomeHus B ropne oTsoma H+3 - - L,1 98,9
BO po [ 527+70
?ETBEET Ha nemom Gepery)
17. Orxomenus B romose OTBOfA - - - 100
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BHIIENH HaMu OHAM MCOONbIOBAHH MONE CROPOCTER B CEeueHWAX MOTOKA B
OCHOBHOM Pyclle BYNE W HMXe BXOES B OTBOMH, OUBEMH OWMCTEM OO Io-
fes, DPpaHyJloMeTpHueckHi cocrTar moHHeX oraoxmeHs#t 5 MK W somompu-
EMHMHAX BONOBHIUSNOS,

B cuny asHauMTeNBHOR M3aBMAMCTOCTH ocHosHoro pycaa JMK Haxoc-
HHA pexiM POMOBHUSAOB B TOR WIM HHON CTeneHM NOABERXEH BIHAHMD
BHTEpacHoAoKeHHEX Noboporos. Ha ocHoee HarypHoro WccnemosaHWA
paza soposuuenos (JMK-S8, IMH-7g, JMK-9, JMK-3+3') moxHo sawmw-
WMTh, YTO 3AXBAT HAHOCOE B OTBOJL CP2BHHTANBHO MAN0 34BHCHT OT
M3MEHEHUA TAKMX XADANTEDHCTUK BOLONpHMEMHMKE, HAK Yrol OTBOJA,
DHDHHA OTBOMAMErO KAHAJN&, BHCOTE NOPOrAa HE BXONE, HO 3HAUMTENb-
HO MeHAeTCA ¢ MaMeHeHHeM ILTAHOBOrO MOJOMEHHA OTBONA OTHOCHTENBHO
NoBOPOTA OCHOBHOMC MNoToka. OrdeyeHo, uTo B HeaoM Haubonee Graro-
NoAYuHHA HaHOCHW pexMM HalADAABTCA ¥ OTBOAOE, pacnnnu:euﬁum Ha
BorHyTom Gepery (JMK-8, JMK-3),

AHanua MOXYYSHHHX NAHHMX MOK&SHBAET, UTO HA OTHENbHHX OTHO-
fax ¢ yBedHueHWMEeM HAHOCHHX OTHOMEHUM HA MX XOJI0CTHX YacTax Hal-
IWIAETCA HEKOTODOE MpEBHUeHHE MOCTYMADNEro PECXOAa HAL DACXOMoM
B OTBOILAMEM KaHATe, T.e8. MMEeT MECTO pexuM bojoolmena. Pemum po-
moolMeHa Halimpaerca W np koodduumenra somosadopa (K ), paBHoM
Hymo. A,C.Opunepor /2/ oOpscHMn sro smieHMe ofpasoBaHMeM BUXpe-
BOPO ABMMEHHA RHOKOCTH B ropne somompuesHxka. lpw yrasaxHoMm pe-
RHME B BOLOMPUEMHHK OTBOMA 3AXBATHBEETCA NOMOJHWTENLHOE KOMM-
4YeCTBO HRHOCOB 38 CHET MECTHOrO pacmMpeHua. CieposarenbHo, npo-
H3BOMMMOE B HACTOAWEe BpeMA ymupeuﬁe ¥ yrayGaeHWe MOLBOLAWWX HA=
HANOB BEleT K YBeJAHueHH® o0nheMa OCAXIADMMXCA B HUX HAHOCOE.

Mayuenne cxopocTHOH CTPYRTYpPs NOTOKA B 30HE NeHCTBMA BOMO-
pupenos K-8 u JMK-76, pesyabraru woroporo npeperasneds (mns
IMH-B) ® Bume nmosedt cropocreji Ha puc.2 u puec.3, nokasano, uro
OTBOAH HE OHASHBADT HA HEe 38MeTHOro BaWAMMA. UnHaxo ofeemMy ouM-
cTri Ha JMH-76, pacnonmomesmom Ha BuMywIoM Gepery, B KoOHIE Nobo-
pora Ha 30 rpamycoe pamrycom 800 m npu mipuse ocHoBHOro pycaa
65...70 M mourw B Tpu pasa Goawme (radnl), uem wa JMK-8, sxon
B KoTOopull pacnozoxeH Ha BTOpoR TpeTH Iyr¥ BOrHyToro Oepera no-
sopora Ha 35...40° pamuycom 1000 m mpu mipuHe ocHomHOro pyena
60...65 M, npuuem cooTHomEHHE PACXOHOB ATHX KAHANOB COCTABIAET
npdvepdo 1:4, Hax BugHo, HecMoTpa Ha cpaBHMTenbHO Goabumi Kosd-
duipenr pomosatopa-y JMH-8, pacnomomenHoro Ha moruyTom Gepery,
HaHOCOB JAXBATHBAET OH SHAWMTenAbHo MeHbme. llomofHoe cpasnenwe
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Puc. 2. lonepeunuit npofuns ¥ nose cxopocre# B OCHOBHOM DYCHE
pumie pxopa 8 JMK-8 ( Q = 187 w®/cek)
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Puc. 3. Nonepeusuft npobuas ¥ none ckopocTed B OCHOBHOM pycie
wuwe exoga B JME-8 (@ = I7I w®/cex)

CHEeNaHo TawRe LIA asyx Apyrux crsomos (JME-9 y IMH-3+3') ¢ mou-
TH OEMHAaKoBsM pacxomom (cooreercrmesno 8 u 8,5 w®/c). Cpasnenne
offbemon ouMerid (radn.l) ¥ PpamynoMeTpMYSCKOrO COCTAEA HAHOCHHX
ornomenuft (ra6n.2) sTux orsofos nokasano, uro B JAMH-343', pac-
MOJOXEHHOT'O H& Bumykiom Oepery B cepenuue nosopora Ha 20° pa-
maycom 900 m npw mupuHe ocHosHoro pycaa 70...75 m, sasnexaerca
NouTH B OB& pasa Soxablle HaHocoB. MiMeeTcs pasaduMe M B COCTaBe
saxsarHBaeMux Hasocos. HanocHme oraoxenua JIMH-9, pacmonomenHoro
Ha BOPHYTOM Gepery, mouTd B ueHrpe mosopora Ha I5...20° pamycom
100 M npu wupuHe ocHomHoro pycaa 59...60 B ocHOBHOM cofepmaT
yacTUIH AMamerpoM meHee U,20 mm, B To BpeMA max B npoSax, Bad-
ix B ronope JMK-3+3' | meercs Hexoropoe xonvuecrso (go I%)
gacTuy ovamerpoM 0,5...0,25 mm. CneposarensHo, B BONOBHEENH HA
BHOYKAHX Geperax He TOALKO sasjexaeTcs Goab@e HAHMOCOB, HO M
fofee KpynHue. 70 OSBACHAETCA TeM, WTO ¥ sunywioro Gepera ofwm-
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HO PACMONAPAeTCA BOCXONANAA BETEb BHHTOBOIO ABWEEHMS MOTOKA, KO-
TOpOE AOMONHMTENBHO BIBEWMBAET HEKOTOPOE KOAWuecTEo GOnMee Kpym-—
HEX 10 QPAaKUMOHHOMY COCTABY USCTHI.

OpHoRt 3 OCHOBHMX OPMUMH OTNORSHMA HAHOCOE B POJOBE BONOBH-
Henop ABAAETCA, 0O HaWeMy MHEHWo, TAIRE DEeIKOe HeCOOTBETCTBHE He-
cymedl cnocofHOCTH NMOTOKA B OTEOMANEM KAHANE MYTHOCTH MOCTYNAnmed
#3 marucTpanbHoro kasana (MMK) sopw. lpowwmocrpipyem sro Ha mpu-
Mepe orsofia JMH-8, xoropuft ¥MeeT CpABHWTEAbHO AYyumMi HaHOCHHH
pemis. [ia HexpemneHWEX KaHanos,c pacxogoM Bogw O = 0,2:I50 u3/c
mwV > 0,3 m/c,c comepmanuem B3pelleHHIX HEHOCOB B Bojie mo 5 xr/m2,
TPAHCMOPTHPYRIY® CNOCOCHOCTE MOKHO ONpemenuTs no gopwyae /3/:

i ¥ L LUR
JD"?HH'ET- iar—- ' - (I)

- TPEHCHOPTHPYOMAA chnocofHOCTE B KD/M°;
~ CPEJHAA CHOPOCTb B CEUEHMM B M/C;
- PUApaBIvuecKas KDYNHOCTH $paxtuu B wm/c;
~ YWIOH TIOBEDXHOCTH EOIH;
~ PHOpaRIHYeCcHKHi pagMyc B M.

OTHoCHTeNbHYD Hecymy®w cHOCOGHOCTL OTBOAA MOMHO XPAKTEpPH3O-
BATH OTHOEEHWEM TpaHCHOPTHPYWmMX cnocoSHocTelt ewmena (& ) &
marsucrparbioro kadana ( Px). Cuwras, wro pas omso#t u Tof xe
$paximi B orsoge u MK rugpamnuueckue pymHOCTH MeMIMEHHH
(M= Wk }, a yRI0HN NOBEPXHOCTH BORH B HMX CONOCTABHMH
4 LE = x }, HMEeN

roe

B R e

' N SR N YT
el kel A @

lopcrasue wicnewuwe sHauemwa Uy = 0,7 mfe, U = 0,9 w/e,

g‘ =Imu Rg =3 u s aanwemmoers (2), monywm P 0,47,
Mz (2) cnenyer, wro B ropae oTBoga GYEeT ocamnaThes Gojee
A0MOBMHY MOCTYNWBIMX B3BENEHHHX HAHOCOB Ha-3a CHUNEHHA Hecymed
cnocofHOCTH [IOTOKE B OTBOME.

BHBOJH

1. CpofiopHoe nocTyNNEHWE HAHOCOB B BOMOBHUENH O0YCIOBIEHO
PANOM MDUUHH, DAABHHMM M3 KOTOPHX ABAANTCA CASOYWEME: MHTEHCHB-
Hoe TypdyJeHTHOE [epeMemMpaHHe MOTOKE Ha-3& GoJNbEOd M3BKIKCTOC-
T p?ﬂﬂ& HHH, MoAHOe 3aHAeHHEe MOJOBHOO OTCTOMHMEA .M HECOOTBET -~

aI?

cTEMe Hecymel cnocoGHOCTH MOTORE B OTBONAEEM KAHAME MYTHOCTH NOC-
TYNnapmei BOAH.

2, HawSonee Tamenufl HAaHOCHHH pexHM ieeT MECTO ¥ OTBOMNOE,
PacToNOReHHEX HA BMIYKIOM Gepery OCHOBHOTO pycna; B WX BONONMpMeM—
HHHE HAHOCOB 3A8RMEHASTCA B JBA-TpM pasza (oneme, [0 CPABHEHHD C
BOMOBHASREMH ¢ BOPHYTOro Oepera. [lepuomMuecky NpoMIBOnMMER MexXA-
HHUBCHKAA OUMCTHKA C HENOTODHM YUMpeHMeM W YrayGneHdewM AHa BxomHoR
YACTH OTBOMNOE HE YAYUmAST WX HAHOCHOPO pemiMa, TpPeOyeT MOMNONHM-—
TEABHEX IKCIUIYATAIMOHHEX 3ATpAT.

IHNTEPATYPA

I.,0dpaszoescruft AC., Puppasnwka somonpuemsrnc kosueff.-
M,: 1962, - ¢.45-102,

2, 0punepos AC, Bonpocu ruppasnuxd eomosafopa. - M.: -
1962, - ¢.5-45. :

3. Cnpapowmvk mo ruaporexHuxe. [oc.M3f. 00 CTPOMTENbCTEY M
apxurextype - M.: 1955, - ¢.340.
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YK 631.675

BMOIOrVYECHY ONTYMANLHNE HORMH ¥ PEEMMH OPOIEHMA
OCHOBHHX KVIBTYP [0 MPMPOOHEM 30HAM HASAXCTAHA

I'.H.Enauon, A.U.llapamonos, B.Y.Xgaxona
Cdoprur Haywsmx Tpypom, Tamkenr, HasHIMBX, 1984

Ha ocrope cpapHeHMs DacueTHMX 3HAUEHH ODOCHTENBHHX HODM
¢ HaHHHMM HATYPHHX HccaepobaHMfl eulpan wmeTon pacuera. [pusemenu
PACUETHHE SHAUCHWA CYMMAPHOIC BONONOTPeONEHHA H OPOCHTENbHEX
HOPM Mo npupopHuM soHam Cesepuoro Hasaxcrewa. YeraHmommena sa-
HHCHMOCTD ONpemeleHMA 3HAaueHMll OpPOCHTENBHEX HODM IIA pafloHoB,
HE uMEeDmUX ceTH MeTeocTaHuMit U mocros. [IpupemeHs meTomuxa xop-
PEKTHPOBKM SHEYEHM OPOCHTENBHEHX HOPM ¢ YueToM KOHKDETHHX MNOU-
BEHHO-MEAMOPATHEHEX YCHOBHR OpomaeMEX MAaCCHBOB.

YIK 631.587:633,11:633.2

PEQVIETATH SHCNEPAMEHTANLHNX KCCIEROBAHKR MO
PASPABOTHE PERMMOB OPOHEHWA CEIECKOXO3AMACTBEMHEX
KYILTYP B CTEMHOH 30HE HASAXCTAHA

P.A Xpan, AM.Oxonopwu, B.A.Hwm

CSopamk Hayurux tpynos, Tamxenr, HasHUMBX, 1984

B crarhe npefcTaBNeHH MATEPUANH 3KCISPHMEHTANBHHX HOLIERO-
BAHWA N0 M3YUeHImd BIMAHMA DEXMMOB OpOEEHMA Ha ypomaft ApoBoift
OOSHUIH, KYKYPYa3H Ha CHIoC, JDUSDHH, aewuﬂuﬁum cueced.

JCTaHOBNEHD, YTO NPHMEHEHHWe OpOWeHHA B CeBepHHX pafigHax
Rasaxcrana MNO3BOAMT CTASHABLHO NONYYaThH YpPoxaft TOBADHOIO B3epHa
nopanxa 30...40 m/ra, seremofi MACCH XOpMOBHX XynbTVD mo A00 i
Gomee 1/ra, ceHa MHOTOJETHHX tpas 70...80 u/ra.

PaspaffoTaHy pemmiu OpOWSHMA, KOTOPHE MCKINuANT DayGSoxoe
NpoMauMBaHie aXTHBHOrO CJOA MOYBH M NOSNEpKKBaNT OIArOMAoAYuUHYD
MeMHOPaTHBHYD OOCTEHOBKY HA ODODAEMHX MACCHBAX.

Taln. .

2I9

YIK 633.18:631.4

ONMTVYMUBALA NAPAMETPOB NPOEKTVPOBAHUS PACOBO
CHCTEMH C OBECHEVEHVMEM BHCOKOPO [LIGLOPOIMA NOYB

AJP.PW

Cloptmk Haywuit Tpynos, Tamsenr, KasHMMBX, 1984

B crarbe uanomeH meTomcmorHueckuit NomXom K ADOe KTH PO BAHUD
PHCOBEX CHCTEM, J8HH pacCuETHHE 3ABHCHMOCTHE N0 YCTAHOBISHMD Be-

JHUMHE MEQMIBTPAIMH BOMH M3 DMCOBHX GENOE, CHODOCTH HANOIHGHMA

W rayOuHH BoiM B Hux. [pubefiena MaTeMmeTMueCHAR MOJENb OMTIMANL-
HOI'0 MPOERTHPOB&HKA NADAMETPOB DHCOBON CHCTeME.
Puc.2, GuGnuorp.8.

YK 68I,3:631.674.2-

OBOCHOBAHHE TEXHONOTWYECKHX MAPAMETPOR IVMMAHOB
C TPYMEHEHVEM BB

A.9.Man, K.A.BaSaes, T.A.Jlxaxumen
CSopruk Heywisx Tpymos, Tamkenr, KasHUMBX, 1984

B panHolt craThe MM BHABIGHMA PAIMOHANBHEX TEXHOIODHUEC-
KHX NApAMETPOB JMMAHOB MpEeMIaraeTcA MOTOIMKA MOJSNHPOBAHMA NpO-
Hecca MX 3ATOMNEHWA ¢ Mchoib3omaxmewm OBM RC-I1022,

Ha npumepe anumamos Hasaxcrasa ycrasomnenw sasucumocts og-
HOBHHX TeXHOJAOIMUECKWX NADBMETDOE OT EOMONMPOHHMIBEMOCTH MOYBO-

MPYHTOB, TPeOyeMuX HODM JMMAHHONC OPOWEHHA M KauecTBa NOJHEA.
pe.l, radn.d.
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YIK 631.671.1:636.085,15(574,11)

YCTAHOBIEHME OOTHMMANEHEY PERMMOB OPOUEHUA KOPMOBHX
KYILTYP B YCHOBMAX YPAIRCKOR OBMACTH

A.A Ixymatexos, E.[J.Hanaprynoea
Coopuni HayuHux Tpymos, Tamxenr, HaazHHUBX, 1984

B crarhe NpuBEAeHH Pe3yNbTATH MHODONETHHX HCCASNOBSHMA MO
YCTAHOBIEHHY DAIMOHANBHHX PEXMMOB OpDOTEHMA JIDNEPHH W KYKYDYSH
H& CHIOC NpH NOIMBe JOKREBAHWEM B 30He kaxana DBoara—Ypar.

Onpeneneri BeAWUMHH NOJMBHEX W OPOCHTENEHEX HODM, ONTHMANb-

HHE YPOBHM BnaroofecneueHHOCTH Mo kaxmoft xyabType W adfexTHBHOCTE
OpPOUEHKA.

Tatn. 2,

YIK 631.567:631.674

YIPABMEHIAE MEJMOPATABHEN MPOLECCAMA TIPY MMEHEHID!
CTEMRD APEHUPOBAHHOCTH OPONARMIX SEMEND
LBHTPAILHOT'O KABAXCTAHA

H.T,Pamataes, B.M.Lns

UOopHWE HAyuHHX TpyLos, lamkeHT, HasHWMBX, 1984

B craThe H& OCHOB2HWM NONEBNX M SKCNEPUMEHTANLEHX MCCHEH0-
BaHMt NpHBefeH paspaboraHHuit Mis ycaosuit Lenrpansioro Hasaxcrama
PeRMM ODOWEHHA CENbCKOXOSANCTBAHHNEX KYJAbTYP W JDEHRDOBAHUA.

Tagn. 2, unmoerp. I, SuGmmorp. 4.
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YAK 626,811:631.4(574,31)

SOPMMPOBAHME PEEMMA ¥ BAJIAHCA T'FYHTOBHX BOL
HA HOBOOPOUAEMHX 3EMIAX 30HH HAHANA WPTHU-KAPATAHJA

B.C.IwamauGaes, B.M Maxapeswu

CGopumx HayuHux TPYEOB, Tammenr, HasHHMBX, 1984

B crarre paccMorpeHs BoNpocH GODMHPOBAHWA DASIMUHEX THIOB
pexiyMa W OamaHca PPYHTOBHEX BOJL B HOBOODOWAEMHX 3eMAAX 30HH Ka-
nana Hprem-Haparaspa npu croxusmesics ypoBHe 3HCILIYATAIWM OpOCH-
TeNbHEX CHCTEM, BHARMEHH MEDONDHATHA, CHHXaODME HHTEHCHBHOCTE

WDPHTAITMOHHOT'® TIMTAHWA DPYHTOBWK BOM.
Tagn. 2, tuGmmorp. 2.

YIK 631.674,1:631.41

COBERIEHCTBOBAHHE TEXHOIOIMM MPOMHBOK H METOLA
PACYETA [TPOMHEHHX HOPM

¢.9, Bunmoaseruft, P K. BexGaer

Coopumx Hayuwsx Tpyaos, Tamxenr, HaaHMMBX, 1984

B craree NpMBONATCA pesyAbTaTH sdfexTHBHOCTH NPOMHBOK CO-
NOHYAKOB, CYABDATHO-XNODHEHER TEeMHO~-KANTAHOBHX PIMHHCTHX NOUB-
Np¥ PASNHUHHX TEXHOJNOPHUECKHMX CXeMaX NMpOMHEOK. Ha ocHope arTHx
NAHHHY BHARNESHA 3AKOHOMEPHMOCTE HaMeHeHHA KoadiMIHeHTA coaeoT-
RAUM TIOYB B HeHacHmEeHHOW K HacuueHHOR cpeme, KOTOPHR MOXHO He—
nonbaoBarbk B maremariuecko#t momene B.P,Bonofyesa mo pacuery

MPOMHEHEX HODM.
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YK 631.41:628.36

IVMHAMAKA COIEBOTO PENMP T0YB [PH OPOEEHWH
OCBETIEHHHEM RMBOTHOBOJSSCIMM CTOKOM

b Koncrayreros

Clopumx maywmmx rpymos, Tamcewe, KasHWHBX, 1984

B crarve mpupopsres pesymraTy mozesux mecxemoBaMuit mo
CembCROXOIAACT BEHMOMY HCHONLIOBMTNY OCBETIOHMHLT EHBOTHOBOEGEC-
WX CTOKOB. ORCHSPHMENTANbHN® DASOTH NOSBONMEN YCTAMOBHTb Xa-
pPaxTep mepepacnpeflanenus conel X NOrAOESENMEX OCHOBRNME B mouBe
BO BPEMEHH NOEL BEMAMHOM ODONSHMS OCBOTNEHMIN CTOROM.

Ta6n. 3, wnawerp. I, Gugmiorp. 2.

YK 626.8],0031

OUFHKA TEXHHKO-SKOHOMMYECHOI0 YPOBHA OPOCHTENLHHX
CHCTEM IR MPOrHOBMPOBAHNA MEPONFUATMN [0 MX
PEKOHCTPYEIMH

M. M. Mycexenon

Copmx nayumox rpymos, Tamweur, HasHWHBX, 1984

B crarre, mmomvemmoft na 16 CTPANANAX MANDOMMCHOrO
TEHCTA, PECCMATISBADTCA METOMNUSCKME BOMPOCH OIEMKH TEXHMEO-
IROROMWYECKOr0 ypoEia opocutexerux cmcrem (T3Y 0C) paa npormo-
SHPOBAHMA HANDARNEHKA WX cOBepEAHCTBOBAaMNA. B cHcredy nmoxasa-
' rexeht omsmim T8Y OC mxopiar max xpwrepmamskme (ofofuanmue), Tax
B uyacTHue morasarenn. Hexomm ws mocresmemmux nesef u sapau me-
PeLL PEKOHCTPYKIMER OPOCHTEABHL CMCTEM ONPeNENEHW TAKEe IyTH
HX HOCTHRSHHA W MEOOXOMAMN® mpM oToM weponpusrus. locxemime
MOrYT yCTAHABNNBATHCA HA OCHOBE DEIDECCHOHMO-EOPPSARINKOHMOTO
EHaADHaA, -
llpepnaraesse meromiueckye paspaSoTws CYNYT MOAESHM MASHH-
PyoEpnd, FPOEKTHEM M SRCONYATAIMONHEN BONOXO3RACTBENNMM OpraMi-
SAMAN.

Tatn. 2, mameep. 3, OrGmuorp. 3,
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YOK 631.674
IKCHOMIYECKAH SBEEKTHEHOCTD KOMBHUAMPOBAHHEX
BOPOSLKOBO-ROMIEBAIGHEX TI0JMBOB

'H.D. Kpexzep
CSopemx Haywwux Tpymos, Tammewr, HasHAMBEX, 1984

YoranopneHd YCROBMA NPEANOVTHTENRHONG PPMMEHSHWS AoNIesd-
HKA, GOPOTAROEMX K KOMOHHWPOBAHHEX GODOSAKOBO~ROEMCBATBHHX N0~
nupop. OSocHoEwBaeTcA HEOSXONHMOCTE EDSMNSCTBYOEErO BHBEDSHID
HOBOM TexHHEH MOAWBA AOCTHmEHHS ONpPSAeNeHHOr0 YPOBMA ATDOTEX-
HMEH BOSNANHBAHWSA CENbCROXOSARCTECHHEX KyALTYP, XBparTepuaye-

MOI'0 IOCTHIHYTHM YPOBHEM WX YPOmaiHOCTH.
Butmsorp. I6.

YIK 63I,347.3

TEXHMUECKME CPEICTBA OBECHIEYEHMA SYHHIMOAMPOBAHWA
MAOIO30HHLX CHCTEM CWJL ¥ OCOBEHHOCTM MX SHCILIVATAINHA

A.f.Pausosuu, C.A.Hapowon
CSopuux Hayunux Tpysnos, Tammewr, HashHMBX, 1984

OSiocHORSHE OCHOBHME TApEMETpH cpelcTB ofecheusHHR QYHRIMO-

HRPOBAHUA MMOYIbCHEX HopesaTencit B SANAHHX PEEIMAX OPOEEHEA.

[pepenenu Hewbonee uaCTO BCTPEvADNMecH B MPONECCe ECHAYATAUWA
HEHCIPABHOCTH H cHocolM WX yCTDaHeHHA.
Tatn. 2, wumerp. £, Oubmsorp. 3.
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YOK 635:631,674,5

OLEHKA MPHMEHMMOCTH PANMYHHX CIIOCOSOB M TEXHWHM MOIMBA
[F¥ BHPANMBAHWYA [IOAOBHX CAMEHIEB B YCUOBMAX [IPENTCOPUR KTA
HASAXCTAHA

A.A. Hanammror, A.B,Homcraurusos

COoprux waywmx tpymos, Tamkewr, HasHUMBX, 1984

Pacemorperu cymecrsynmme cnocoSu, TexHHEA MoAMBa W Tpatio-
BaHWH, NPeEEABAAGMHE K MOAMBY MATOWHHKOR B YCIOBHAX OpenropEi.
OSocHosaro npsmenenue mim opowsHus B.YCHOBHAX NpEAropHit paspa-
Goranwux s HasHWHMBX y BHIO "Pamyra" cuerem CHHXDOHHOI'0 MMITYILC-
Horo nomgesadHus. laMo omicanme ckerTesmy CHHXPOHHOI'O HMITYXLCHOr'O
AONASBEHKA ¥ sKCHEeDMMEeHTANbHON yorTaHoBE:M, nocrpoexHolt B MepreH-

CROM IIONOATORHOM coBxosze [xamSyxckolt oSnacTw, AfA MaydeHWa Tex-

HONOI'HM TIONKBA MATOUHWKOB.
Hamocrp. I, GuGmorp. 6.

YOK 631.67.635

TEXHONOIA [IOIMBA CALOB M OCOBEHHOCTY BOJIOPACTIPEIEIEHHA
HA CHCTEMAX CHHXPOHHOI'O MMIDVIBCHOI'O JOMIEBAHWA

D.1.EBytro, .B.ﬂl.Iapmn
Coopuux Hayurux Tpymoe, Tammewr, HasHUMRX, 1984

1 Ocymecranenne rexHonornu CAHXPOHHOI'O WMIYABCHOI'O JOKIeBa-
HHA CAf0B NOMKHO OWTBH YBASAHO C NPHHATOR ArDOTEXHMKOR BNDAmMBA-
HHA NAONOBHX KYNLTYD, COPTOBEM MX COCTABOM M Nuomameft NMONL HWMH.

Orit GaKTOPH BUMADT HA HeOGXONMMOCTS MpOBEeAeHHA BOLOOGOpOTE
H& CHCTeMEe CHMHXPOHHOT'O MMIYALCHOI'O NOMASBAHWA, nopfopa OMAMET-
DOB 30HHHX TPYGOMpPOBOMOE M YCTEHMOBKM HONMOAHWTEN:HORN 3aMnopHO-
peryiupyomelt apMarypu.
Pye. 3. .
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YIK 633.64:631.674.5

TEXHONOMHA [0JMBA CAXAPHOR CBEKIH
WMILYJIECHHM IOEEBAHHEM

H.T'.3y6

Céoprur Hayunux Tpymos, Tamkenr, HasHWMBX, 1984

B crarbe wpaTko M3NOMEHO BAMAHME MMITYILCHONO NOXIEBAHMA HA
POCT M pasBMTHe cAXAPHOW CBERNH, NPHBEJeHH KOHCTDYKTHEHHE 0CO-
GeHHOCTH CMCTEMH CHHXDOHHOT'O WMIYAbCHOrO AoxpesaHud. JaHa yeas-
KA TEXHONOMMM MONHEA W BO3NSNHBAHHA CAXapHON CBEKNH, MpHUBEIEHH
PACYETHME IAPMCHMOCTH LA ONpENENeHWA SJAEMEHTOB TEXHHKH TIOAHBA
H TeXHOMNOTHUBCKHX NAPAMETDOB CHCTEM CHHXPOHHOI'O MMIYJNbCHOIO

NOWNE BAHNHA.
Puc. 4, Tadn. 2,

YIK 631,347.3

CTAB/MIM3AIMA JAIBHOCTH MOJKTA CTEYY [OMIXBAIELHHX
ANIAPATOR [TPY M3MEHEHWA MX PACXOZA

B.®.lammep

Céopuur Hayumux rTpypo, Tamwenr, HasHWMBX, 1984

B graree ofiocHoBuBAETCA HEOOXONMMOCTE COFEDENEHCTEOBAHHA
ANNAPATOB ¢ PEryJHpyeMeM pacxolow. [lpusemeHa xoHCTpYKIMA an-
napara "lp-I" ¢ xoHycHmm peryasropom pacxona. Wamomeww pesynb-
TaTH MOAHMOHHHEX H CTEHAOBNX HCCHONOBAHMHA MO YCTAHOBMEHMO ONTH-
MANbHMEX MAPEMETPOB KOHYCHOI'O DeryiaTopa.

Hamocrp. 2, Sudmmorp. 6.
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YIK 52&.523.'?
BHEOP KOHCTPYKIMM BOIORHILYCKA
NOIMEHHX TEYBOMPOBQLOB

A A . Tarrutaes

Clopumr Hayummx Tpymos, Tamwenr, HasHIMBX, 1984

lpueomaTes CpaBHHTENbHHN aHANTHS BADHANTOB MCHONHEHHS BOJO-
BHIYCKOB B KOHCTDYKTMBHOM M TexHomorwueckom nuaxe. OSocHnosmea-
ercA BHOOD OMTHMANBLHON ero CXemH.

Hrmoerp. 9, 6ubmiorp. 2.

YIK 628,143

BHEUHVE XAPAKTEPUCTVKM BECIUIOTHHHOI'O BONO3ABOPA,
PACTIOJIOREHHOTO HA TOBOPOTE OTHPHTOIO PYCIA

A.B. Maran

Coopuux Haywmux Tpymoe, Tamxenr, HasHMHEX, 1984

B crarse npueogsTes pesynbTaTH 1aSODATODHEX HCCHENOBAEHHMH
BHEDHHMX XapaKTepuCcTHX (ecIIoTHHHOI'O BONONMPHEMHHKA, pacHoNOmeH-
HOrO Ha PAsAWUHHX MeCcTAX MOBOPOTA pycha, HA OCHORS SHANWSA
HOTOpPHX peHOoMeHmyeTcAa Haubomee OIAroNpUATHOS MECTOMNOAOEESHHE
CTBOpA GECTMIOTHHHOrO BONONDHEMHMES MNA OPOCHTENBHHX CHCTEM.

BuSmworp. IO,

YOK 631.6:628.83

BIMAHWE BOMHOI'O CTPECCA HA YPOEAR COM M ET'0 YUET
IPH OPTAHM3AIH [OIMBOB

9.B.Tepmyros, H.HI.Muruu, T.B.Hyraesa
Cooprme Haywiux Tpymos, Tamxenr, HasHIMBX, 1984

B craree mpHBefieHw pesyxbTaTH UETHpPEX NeT HCCAenoBaHui,
NPOBEeHHEX B ONMNTHO-8KCMepuMeHTaNbHOM Xoamftcree AKD KasHIMBX.

Buseneno, uro HamGoAbmEe CHHREHES YPOXAWHOCTH NDH ONMHAKO-
BOM CHHNMEHMH BNAXHOCTH NOYBN NMPOHCXOAHT B HepHoR OT Havals mee-
TeHHA coM uo seneHoft cnenoctx. [lpuBeperu sHaueHws WHMmexca cTpec-

C8 B PasHMe MepHONH DSSBHTHA COM.
Tasx. 3. .

YK 631.674.2.003

K BOMPOCY NOBHIEHHA 33PEKTUEHOCTY JMMAHHOO OPOUEHMHA
HA TIOPME P,MPTHI MABIOJAFCKOR OBJIACTH

I'.C.Tepexos, H.K,Puc6aen, B.A JxaficenSexopa

COopuur Hayuwwx Tpynos, Tammewr, KasHWMBX, 1984

llpusopATcA pesyabTaTH MCCACNOBAHKA O BAHAHHM DPAINUUHEX
(swvmero, BeceMHero, neTHero) CpOKOB M NPONOIRHTERLHOCTH
(3...20 mueft) mofiMeHMNX NMMAHOB NpDH MOMONM HACOCHHX CTAHIM
HAa ypowaRl ceHa ecTEeCTBEHHHX TPAB M MEIHODATHBHOE COCTOAHHE
MOYB.
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YK 631.41:633.18 -

BIMAHVE OPOUEHAA JPEHAKHHMA BOLAMM HA 3AKOHOMEPHOCTH
GOPMYPOBAHWA COJEBOID PEMMMA TIOYBY

BE.M.Hopdaros
CGopunk Haywsisx Tpynos, Tamxenr, KasHUMBX, 1984

B craree npusomATCs pesyNBTATH MOAEBHX W Ja6opaTopHEX He-
CHENOBAHHI MO YCTAHORIEHWD BAMAHHA ODOWSHHA ADSHARHHMH BONAMK
H& pasBHTHE NOUB2HHO-MENMODATHBHHX Nponeccos. YerwpexnerHue
PKCNEPHMEHTANbHEE PaCOTH MO3BOAMNY YCTAHOBMTH XADAKTED MUTpa-
UMH W NepepacnpefieleHHA CONEBHX 3anacoB p aoHe aspaimu. Ha oc-
HOBEHWMH MOMYYEHHEX HAHHHX pPa3pafioTaHy PANWOHANBHEE NpHeMH We-
MOMbI0OBAHHA MWHEDANH3OBAHHHX BOR MUIR ODOMEMHA CelbCKOXO3slcT-
BEHHHX KYALTYD.

Hnmoerp. 2, Gutiauorp. 6.

YK 631.67.003 ' '
METOM/KA OLENKM SKOMOMAUECKON BGURHTHEHOCTH
OPOUAEMOrC SEMIEIELAA

M. ¥ymaguibnsen

Céopumr Haywisx Tpynos, Tamxexr, HasHMMBX, 19684

B craThe paccMaTPHBANTCA METONMYECKME BONDOCH OLEHKH
axOHOMHUECKOR adderTHRHOCTH cesbcHOXOSANCTBEHHOrO NpPOUSBONCTEBA
HE OPOHASMHX 3EMIAX.

Jana bopyna pis onpefienexds oSoSmammeroc NMOKAIATENA HKO-
Hounueckolt adderTHBHOCTH opomaeMoro semnepends. MsmomeH nopa-
NOK HCuMcNeHWA ofofmapmero TNOKA3ATENA.

PaspaCorannas Merommxa moxer 6WTh WCMOAB3OBAHA MPH OUEHKE
IPOHAIBOACTEBEHHOR DeATENBHOCTH CeNbCHOXO3ANRCTEEHHHX npeTpUATHIE,
8 Tawme NpH NONBENEHHH WTOTOB COLMATHCTHUECKOO CODEBHOBEHHMA
RONXO030B H COBX030B,

Tagn. I, GuGmuorp. 6.

YO 627.8.7:626,82
HAHOCHHM PERMM OTBOLOB M3 JEBOBEPERHOIO MATMCTPAJIBHOIO
KAHAJIA K3HJA-OPIMHCHKOTO MACCHMEA OPOUEHMA

M.T.Bemryxamenos, A.[l.Tokep

Coopuux HayuHux Tpynos, Tamkenr, HasHMBX, 1984

OxapaxTepHaoBaHll YCAOBUA PAtoTH M HAHOCHHA DexHM MarucT-
DANBHOTO KeHSAA ¥ OPBONOE X3 Hero, lpusomarca paHHwe o ckopocT-
HOl CTpYXTYpS DOTOKA B OCHOBHOM pycie B 30He JeficTBMA BOAOBHOS-
KOB M pacnpeneseHUM B3BEUEHHHX HaHOCOB MO rayfrHe BOJH B X&-

PAETEPHEX CEeueHWAX KAHAJCB.
AHanMsWpoBaHO BAMAHWE BHUEDACTIONOREHHHX MOBOPOTOB OCHOB-

HOTO PyCHa HA MHTEHCHEHOCTb MOCTYILIEHWA HAHOCOB B OTBOMH.
Tatn. 2, Cudauorp.3.
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(@Bepmeucwauﬂaﬂne # TEXHRUECKSA IHCIYATAIMA
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Pepaxrop: Hypneucosa P.3,

P-03561. Tlonmcaxo B neuars 23/X.84r. dopmar Gymary
60x90 1/16. Yen. n.a. 11,6. Yu. nsg. n. I0. Tﬁpam 450 9gs.
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