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B KEMTe OoTpaxapTCA De3yABTATH HCCASNOBAHME OnTEMAIE-
HOT'0 YACAA TEOOPASMEDOB CHBAXHHHEX BSISKTPONOTPYXHEX HACO-
COB ¥ JAHY DeROMEHNAIEE N0 KOBCTDYEIHEM BACOCHMX &rpera-
TOB H BOJODONSSMEHX YCTAHOBOE, 8 TAENS YCIOBHAM MY BECILIy-
aTame .

B cOopHEEe® DPRBONATCA METONERS COB8SDUAHCTBOBAHEA Npo-
ERTEDOBAHMA B SECOAYyATAUMH OOBOLHETEIBHHX COOpyXeHEl,DIyTH
HCHOAB30BAHKA NOBEDXHOCTHHX H NON3EMAHX BOJNHHX pPEeCYpPCOB
JAA OpOmeHEA B OCBONHSHEA NACTOMN, OCBEMADTCA BONDOCH Onpec-
HOHEA MEHS DANE30BAHHHX BOX, DACCMATDEEANTCA COOCOOH yAy9—
WEeAMA HODMOBOrO 2a0aca NyTeM OPraHU3aIHM JEMAHHEOTO H O43HC-
BOT'0 Opome HuH,

COopHER OpenHASHAYER IMA COEIMSXECTOR, padoTapiEx B
OORaCTE OPOEKTHDOBAHMA ¥ SRCIVyATALMA OOBEKTOB OO0BONHEHEA
nacrTorm, CeAbkCKOoX03SAflic TBeHHOI'C BOLOCEAOXBHAA , JEMAHHOTO H
0aSHCHOI'O OpomeHEd, padOTHEKOB CEJIBCEOTO E BONHOI'O Xo3gl-
cTEa,
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B.H.HALKOB
Eanl, TeX8.BAYK, DYROBOI.JN800paToOpHM
( CAHMMPY mu.B.J.Xyp®EA )

HEKOTOPKE BCOOPOCH METOIMKM OIPEJENEHWA OLTHMANBHOI'O
YMCIA THIOFASMEFOB CHBAXMHHHX SJEKTPONOIFYEHHX HACO-
COB (HA NFMMEFE HACOCCB LA BEPTVKAJIBHOIO
JPEHAKA )

OneT SECIAyaTAlEd CKEAXEE BEpPTERaALHOIO jApeHaxa B [o-
RONMEOE cTenM DOEs3AA, 9YTO IpH OTCYTCTEHE NOCTATOTROIO KO-
IRYE0TRA TROOPAZMEDOB SASKTPONOIPYEHHX HACOCOR NOIABAAN-
mee YECJIO CRBAXNH BHHYXISHO padOoTaTH HA NDHEEKPHTOR 3a1Bme-
B8, T.8. KOB{dMIMEHET DOAEB3HOrO JNeMCTBEA HACOCHHX YCTAHO-
BOE HCKYCOTBEEHO 38HEXSETCHA NPONODIMOBANRRO OTHOWERED Hof-
CTBETEABHOI'O HANOpA Hacoca K TpedyemoMy NpH NAHHOM JTHHAMA-
Y8CHKOM MOHEXEHHH,

O9emamHo, yBeARYEHHE THOOpPaASMEepOR HACOCOR XA4 BEPTH-
HAABHOrO JPEHAXa NPEBEIET K NOBEmEERD RosdimimenTa mOJES-
BOr'O Je#CTBMA HACOCHHX JCTAHOROR, TAR KAK CO3IAETCA BO3-
MOXHOCTE monodpark nad Eaxnoff CRBaXRHM arperay, ONTEMAIL-
HHff pex®M ROTOpPOI0 B ACCTATOYHOR CTENeRHE XOpOmO CORIAKAET
¢ SECILIyaTalMOHEEM DexEMOM paCOoTH CEBaEHH, Kpoms Toro,
GoABEOE WECAO TROOPASMEPOB NOSBOMT RSCEXATE HOOUXOMEMO-
CTH JCTAHABIEBATE HA MANONECETHNX CKBAXMHEAX BACOCH 38BH-
meHHOR DMpOA3BONMTENBHOCTH, T.B8. OOJNBE MOMHEE, 8 CABHOBA-
TeABHO, H 00Jieg NOPOTHE.

Ho ¢ npyrofi cTOpOHH, yBenWMueHHe THEIOpPASMEDOB MOTpe-
gyeT IONOCAHMTENLEHX HAMATAARHHX BAORSHE® Ha DaspacoTRY
HOBHX HACOCOB H HX NpOMHONEHEOe OCBOGHEE, NPEBAJIET K YID-
POXAEED HX MI3rOTORMEHEA H3-32 CHEXEHHA CeDHEHOCTE BHOYCKS
¥, KpOMe TOr'0, CO3NACT OnpeleJleHHHE HEYIOOCTBA H pPacXOIH
Np SKCIUYATAIME #3-33 HEOOXOMMMOCTHE YBAJMYeHHA ROMMYECT-
Ba 3anacHux vacrell.
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CnenosaTeibHO. 002 yRe2AHHEX CXyJIad He ABMDTCHA ONTH-
MaABHEMH .

lo Ramexy mHEHRD, paspadoTHa ONTEMAJBHOLO PAIA IJASH-
TPOHACOCOB WA BepPTHRAJLHOINO HPPHAXA 38KMXAAEBTCA B OTHC-
REBEFM TAKOT'0 ROJAMYECTEA THENODA3MEDOB, MpE KOTODOM pacser-
HHE JaTPaTH 00 H3TOTOBIEHED H IRCIMATALEE HACOCHOIO 0GO0-
PYHOBAENA HE CHCTOMAY REDLTHESNEHOTC XpeHaxa OHAHE OH ME-
HEMA IbHHMA . _

Ecm npemnonaoxeETs, 9r0 Ha noxye QL - H TOuxRM, ofo3HA-
QADNEE ONTHMAMBHME padovde pexEMH CHPSMEEHH, pacnozarapt-
CA DABHOMEpPHO, TO SANAYA OUPeNENEHNA ONTHMANBHOIC YHEOAS
TEOOpA3MEpOR CRENETCA R BUABNSHHD SSBHCHMOCTH DACYETHHX
3aTpaT OT SECAa THOODASMEDOER BACOCOE, IePERPHBADEEX NOJS
Q- H, B 3areM YOTARORNGHEA MAHaMyMa sTOR (yHRIME,

[17 peEeHMA nocTaBNeHHOf 3a1EYl HEOOXONEMO BHACHHTE
32PEOEMOCTD SKCIIYATAIMOEHMX 38TPAT B RaNdTANbHEX BJIOEE-
HEE OT YMCA2 THOOpa3MepoB, KOTOPHS 00eCOEYHBANT 3aJRHHHE
pexEMy padord CxpaxEg B pacyeTHom nole ( - H.

JRCILMJATALMOHEEE 38TPATH HA2 YCTAHOBKAX BODPTERANBHO-
T0 JNpeHaxa cASravTcA B OCHOBEOM H3 3aTpaT BHA 3JBRTDOSHED-
I'En, OCCAyxiBAHEE B DEMOHT, 4 TAKKE HA BMOPTH3AIMOHHHE
orqEcaeHEs, C pocTOM 4YHCAS THOOD&SMEDOB 3aTpartd Ha odcxay-
XMBAHEE H pPEMOHT YREAHYHBAKTCA, OMRARO 5TO YBeJHUSHHE HE-
SEAYMTEIBHO, B IAA YOOOCTBA DacYEeTa AMM MOXHO npesedpeds.
S4TPATH HA SMOPTE33IEOHHHE OTHHCASHMA MOTYT OHTH yUYTEHH
B BREJE OpONEATOE OT CTOEMOCTH HACOCOB. 3aTpaTH Ha SASKTDO-
gHE[DI'HD, cocTaBldAmEEe Gonee 50% BKCILIYATAIMOHHHX, B OC-
HORHOM OyIy? SAEECETH OT CDEIEE9KCIIyaTELMOHHOI'O K.D.MH.
EECOCOB.

SaBACEMOCTE CpeIHEsRCIUIyaTalRORHOI'O K.M.J. HACOCOB,
NepeRpHBENNAX CBOMME XapaRTepHcTHRaME noxne (L - H, or wEc-
72 MX THMODASMEDOR MOEeT OHTE Oonpejeieda rpadoanammrEye-
CKE. Hanopiaa xapaxTepECTHER2 3ASKTPONOIDYXROr'0 HACOCA DpeX
cTaBader cofof IMHED, E NOSTOMY IJ4 NEePEHDHTHA 3a7aAROIO
oong O - H nonsme QO - H THODOpe aepoB HACOCOE HEOOXOIAMO
3ajaThCA coocofaME peryJEPOBSHEA EX moga4#. CoBpemeHHHe
9AERTPONOTPyXHENE HACOCH MOEHO DETYMEDOBATE NPH NOMONEE
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IpOCCeMMpOBAHMA, NOXPe3RY pAOOYEX RONEC HACOCA, HBMEHEHER
gucjla 0GOpOTOB B BOYCHKA BOSIyXa BO BCACHBADIYD TPyOy.Hom-
CTPYHIME COBpEMERHHX OTEYBCTBEHHHX SAERTPONOrPYXEHHX HACO-
COB NO3BOMADT PECYMHPOEBATEH MOXAYY NBYMA NEepBHMA cnocodan.
ACHHXDOHHNE 9JERTPOIBEraTe)H, ¢ KOTODHME ATDEI'ATHEPOBEHH
HACOCH, BE NO3BOAADT HEMEHAATH YACA0 OG0pOTOB, & CHOCOOH
H3MEHEHEA 9ACTOTH Tpexfasmroro TORa [AAA PeTyAHPOBAERNA JHO-
78 060poTOB MBHETaTend (9ROEOMEYECKHE ueiecoolpasEne) B Ra-
cTOANEE PpeMAd HAXONATCE B CTAIAH M3Y4YeHEHA. MANO HIy9eH
TAKXe B cnocod perymMpoB2EAA SAEKTDONOT'DYXHEX HACOCOR OYy-
reM BIOYCHA BOSIYXa BO BCACHBANNYD MNOJOCTH RACOCOB.
CpenHesRCOAyATANROHEN® K.0.J. MOXHO ODPENENHTH dWepes
MEHEMAABEO monycTEMHEE R.O.J4. Hacoca. [IpH peryaRpoBaHAR
OpPOH3BOMTEBHOCTH HACOCA JNPOCCHARDOBAEHMEM B ClyYae 3alaH-
HOTO MAHMMAARHO NOOYCTEMOTO K.O.X. ero moxe Q - H, meps-
RpPHBA8MOE HACOCOM, OTDAHEYEBAETCA CBEpXYy padouel xaparTe-
pRoTEECH Hacoca, 4 CHESY EpABO#, MOCTPOERHOK H3 JCAOBEA

H
:.??p =?n-$, (1)

?FF-' R.0. . [POCCENXPOBARAEOTO HACOCA;
?mm= ??P- - MEHEMAABREE (3afaHBENi) ponycTHAEGR
X.0.J4. Hacoca;
? 3 a.n Eacmua npu 3a7IBHHOM pacxole
s Qoil
I mnnuwpnqecm HATIOD APOCCEAEPOEAH~
HOTO HACOCA;

Hj‘ﬁ' MaHOMETDEYECKEll HANOD IPE 33IAHEOM

?.-"71 Lﬂ {Pﬂﬂ i}t
[pm nunpaaaa padouix ROXEC NEHTPOCEXHHX BACOCOB AA-
IOp ¥ 10faYA BONH H3MEEADTCA COI'NACHC COOTHOMEHHEAM

2,=<Q " 445

rae

TIe {l w H - nopuanbmu# Hanop m pacxoX Eacoca;

&'ﬂn H, ~ Hamop B PaCXON HACOCA ¢ HOJPE3AHHHM
KONECOM;
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P e HOpMANBEHE NHaMeTp padodero
Koxeca;
'y, ~ IMAMETD NOLDESAHHOTO padoge-
re xoxecas
o ® Jﬁ-— ros(iMIMe FTH 11 PONO PIKOEANLHOC—
TH, YMEHLEAONMEECS C yBemmye-
amen noxpesks (npm D=2, ,

AL =8=1).
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Prc.1. YEEpepcancHAf XADAKTODUCTHES HACOCA OpH
JpocceMpPOBAHME, 3aNTPAXOBAAHHE OONACTE -
yBeqmgenne nons O -~ H 0pE yMe HbEOHWH
32JAHHOI'0 MAHMMAJBHOTO K.M.J.: I- 0,40;
2-0,45; 3 -0,50; 4 - 0,55; 5- 0,60,
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Prc.2. YHMBepCaNbEAA XapaKTepACTHRA Hacoca IpH
OnoJpesKe padodero Roxeca (¢ y9eTOM CHE-
XeHRA IENpABMEUECEMY RaYecTs HAacoca).

[ipa npeBATOM MAERMANLHEOM HoofdmumenTe moleadoOI0 Kol-
CTBHA ? = 0,60 moze (.- H samMmMaer micmanus {:'; npA

= 0,625-Bco 3amTpAXOBaHEYD Iiomaxs (pec,.2). [yHETApOM
OpEEe HTEDOBOYHD NORAsAHA NAOIANE (.~ H Op3 y9eTa CHMMEHHE
H.0.XD. BACOCA ODM NOONPSSEE.

[ peryIdpoBSHEN NOJAYH HACOCOB C NOMONED H3MEHE HEA
qmrcna 06opotos moxs (L - H, nepempuBaemos OIHEM THIODISME-
DOM, SHANOIMYHO NOJXD, HOXYYSHEOMY IDH NONpesSEe paCoudx EO-
JgC, TAE EOE EAHGD E DECcXOX HACOGCA NpM MIMEHeHWM wucxa odo
POTOB OOpeNeAADTad 0O Gopnrynam

Q-Q R 4. @

Hamenenwem K.N.0M. BACOCOB ODF DEryIMPDOBSHME MX HOZA
YH MSMAHSRMEM 4YHCRa 000pOTOB OOHYHO NpeRedperamr M3-38
ero HEe3EAYETE ILHOCTH.
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Puc.3. PeryympopanEe NOJAYH HACOCE H3MEHEHHEM 9HONAA
o0opOTOB.

SamrpExoBaHEasd maomamk (pmc.3) npemcrasnser codoff mo-
n2 O - H npe RosddummeHTe OOAEIHOIO JeHcTBRA ? = 0,90%
nromamb, odosravensas F —mnoze Q- H mpm K.Oo.n,

= 0,6,

JasEHX 00 maMeHeHHE noas Q - H DOrpyxHEX HacocoB
OpE peryAEpOBAHEE EX NOIAYE C NOMOMED BOYCRA BO3MyXa BO
BCACHBADMYD TPYySy B IMTE[ATYDHHX HMCTOYHEEAX OJHADYXMTH HE
YEANOCE,

loxe O.- H (mc.4) nocrpoeno H3 OpeinoNOxeRER, 9TO
E.0,0, Hacoca OpE NepeRavYEe BOSIYyMHO-BOINAHOR aMyAbLCHE
OCTABTCA TAKAM X, RAK ¥ OPH DepeKayxe BOJIH.

Kaxmuft @3 DepeducAeHAHX BHEE COOCOOOB DEr'yARPOBAHEN
NoJa9e HACOCOB OGAAMNAET NPEEMyNECTEAME M HENOCTATHAMEA M
B ONpefeJieEHEX YCJAOBRAX MOEET OHA3ATECHA ONTHMAJEBHHM, Jpoc~
ceAEpOBARMEe He Tpedyer MNOOONHETEABHHX RalmATAALHHX 3aTpaT,
RaESoZee HAJexHO, NOJBOJAET ONEDATHEHO NLOM3IBOIETE pery-
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FEc.4. PeryimpopanEe OOf29M HacOCa BOYCHOM
BOBNyXA.

JEPOBAHEE HA BCEM JUANAas0Ee NPOE3BoMTensHOCTell B Teve-
HEE BCETrO DepHONA SKCONyaTaIME HACOCOB, NpMUYEM, Npouecc
peryMEpOBAHEA JIET'KO SBTOMATESMDyETCH.

EmeucTeeinui HemocTaToR 9TOrC cnocole — CHEXEREE R.O.I.
YCTAHOBKE H, EaR OyIeT NOKa3aHO HWNEe, OPE 3AMAHHOM MRHE-
ManbHOM (HJM cpejHeSKCIUyaTAIMOHHOM) Ro2(jHlIMedTEe NOJE3-
HOTO melfcTeEA IiA meperpuTuA nois @ - H (B RoTOpOM padoTa-
DT HACOCH BEeDTHERAJBHOTO JpeHaza) TpedyeTcA MAaKRCEMANBHOE
YECAO TENODA3MEDPOB HACOCOR, T.e. noje Q. -~ H, meperpuBasMoe
OIEEM HACOCOM, ABAABTCA HAWMMEHBIEM MO CPABHEHHEN C IDYIHME
cnocodaME perynMpOBAHMA,

3apmcEMOCTE IiomamE G - H, meperpuBaeMol IaHHHEM Ha-
COCOM, OT B&NAHHOI'0 MHHEMAABHOI'C M CpeNHEesKCILIyaTalEORHO-
ro (nps paRHOMEpDHOM pacOpenesieHEN NapaMeTpPOBR HACOCOB 1O
aToft MaomAIE) K.0.J. MOXeT OHTH OmpemeeHs CAERYOUMM oOpa-
30M,
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Ha none Q — H cTpoATCA MEHUE PaBHHEX K.M.J0. OPR JpOC—
cemapopanmy (cm.pEc.l). 3arTeM, NpE MEREMAARHNY R.0.4., CO=
OTBETCTEYDUEX Be/EYAHE K.0.l. JOOMAHYTHX JHREE, onpemeng-
BTCA NAA KaxJor'o 3BAYeHEA NJomank, SaRJADYEHHAA MexXIy xa-
parrepEcTEROE Hacoca (L - H ® JmEnelt, oCo3nauapmel padoume
PexEMEH HACOCE OpDE PAMMYHEX 3HAYEHEAX K.D.H., DPEAEMAGMIX
32 MEHEMANBHHE.

Iina moxydeHEs CpeHesKCIAyaTALEOHHOTO K.0.HX. BeoOXo-
IEMO ONDEeJEXRTH MAOMSML, SAKIANNEHHYND MEXIY XADERTEDEHCTERORN
Q- H B oMexHMME IMHZAME DEBEEX K.0O.X. (pEc.I) manomems <,

A F_', B T.0. , YMEOXHTE DACHEJM Ha Cpelide 3HAYCHER
KelloJle, MBXIY XOTODHME OHH pACHORATADTCH, 34TEM CyMMy Ipo-
E3PeNeHHH naomame Ha cpejnHER R.O0,.0. PS3NMENETH Ha olmyD
maomansk nons Q - H, BAa ROTOPOM onpemeadeTCd CpefHERSBEmMEH-

M}: B, (b B,

leooeé R i

Yem MEHBNE EHTEDBANH MEXIY 2-,_, ~{n » TEu TOUHEE

SHavYeHso do. aK<.

Tark KAl BHPDESHETE SBAARTEYECKE B JOCTE TOYHO NPOCTHX -
Q2PECHMOCTAX XADERTEDHCTHHRE HACOCOR EEBOSMORAO, TO f; e
MOEET OHTH OnpefefeE SHAMITHNECEE JEIE ODE ANDOKCHAMAIREK
ITEX YAPaRTEDHCTEK, 9T0 HE JAeT BOSMOXHOCTE NOXYYHTE HOCTA-
TOYHC TOYHOIO pemesHEA,

Naomaym O - H, neperpuBaeMue XapaRTepECTERamME JI[BIZ2-
255-30 B JIBI2-375-30, N peryEpoRaHEH HX NPOHSBOIETENE-
EOCTH LPOCCEMRDOB2HEEM ODE PaAIMIYHHEX SHAYEHAAX MIHEMaSALHO-
TO K.0.4. Opeactanneny Ha peEc, 5 (a, 6),

0 saBEmCHMOCTE CpemHeSHCDAFATAUEOHEOTO R.N.X. OT IpE-
HATOrO MRHMMANBHOTO RoofduuuEenTa DoJnesHOro mneficTrHd, MAHE-
MANBHO. NOMYCTHMOTC JnA Hacooa JBIZ2-255-30, moxuo oymTs
no pmc.6,

Monpears padodulmX KOXEC NOSBOJAET JBSAMYETE OACEAND
Q.- H, neperpupaeMys ONHEM THNODASMEDOM SIABETDONOIDYEEOIO
HacOoCA OPM 3aHAHHEOM MEHMMAJLHOM E.M.1., B SXCIUIYATEDOBATE
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Pec.5, Perymipopanme Nogau® Hacoca JUBI2-255-530 CCeJMPOBaHA—

eM T SEAYSHAAX MAHEMAAEBHOTO R.M,. 1. i = - .
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CRATHE IRENYS M LGOMMbIL K. 1.D.

Prc.6. 3amMcEMOCTH CpelHesKCINyaTAIEOBHOrO K.O.H, OT OpHE-
HATOr'O MAHMMAJNBHOIO H,I.NI.HAacCOCE 31{512-2%5-50 npa
JpOCCEeNE DOBAHKE,
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HACOCH Np¥ GONEEe BHCOREX K.OD.H. EJ¥ OpE 33J3HHOM MUHAMAIb—
HOM HJH CpeJHeSKCI/YATALMOHHOM K.O.X. - COKDpaTHTh HEOOXOmd-
MDE 9HCAO0 THOOpasmepoB. IIp¥ DNOLpE3Ke COXpaEAeTCA BOIMOXEO-—
CTH pPEryIMDOBAHHA NPOCCENMDOBARUEM.

K memocTaTHaM 3TOrO cnocoda perymMpOBAHBEA CleIyeT OT-—
HECTH HEOOXOMMMOCTE JNONOJHETEBHOE OCTOUKE pacodery Koje-
ca NOocje OnpefieeHuA NapaMETPOE CRBAXHH E HEBO3MOXHOCTE
BOCCTAHOBJEHEA HOMEHANBHHX DapaMeTpoR Hacoca (@ = H) des
ero pasCopRM B 3aMeHH HOJeCca B CAyY&e ESMEEeHHEA DexuMa OT-
KauK@ MM [epecTAHOBEE HACOCA HA NDYIYD CHRBAXKKHY.

[Ipr ompeneseHEM 3aBECEMOCTE mnomge Q - H, neperpusa-
eMofft mMAHHHM HacOCOM ¢ Nofgpeskolf paCodux ROAEC, OT 34[aHHO—
Ir'0 MEHEMANBHOIO HJM CPeNHEB3BEMNEHHOTO K.O.N. CIEAYyeT yUeCTs,
YTo OpE STOM CEEXaeTCs K.N.JH. HAcoca, a TaKXe ero norpec-
AAeMAA MOMHOCTEH, YMEeHBHAEGTCH HATDY3RA SJASKTPOIBHIATENd ,4TO
BAEYET K CHEXBHMD ero K.n.X., 8 clenomaTelbHO, BCEI'0 arpe-
TaTa B LEJOM.

BeEuoy TOrc, 9TO XapeRTeD W3MEeHEeHHA R.D.H. DeHETpoCEx-
HHX HacoCOB NPHE NONpe3Ke padodlx KOJEC pazjMdYeR NpH NOCTPO-
pEME Tond @ - H ¢ 3aigHHEM MAREMAABHEEM (MMM cpelEesKemaya-
TAOMOBANM) H.N. 0., HEOOXOIMMH XADAKTEDHCTHEKM HACOCOB C 1O~
pe3aHHEME KolecaME, B caydae OTCYTCTEEA TAKOBHX MOTYT OHTE
HCTOAB3OBAHN XADARTEDECTHKY HACOCOB AHANOTMYHON OHCTDOXON~
HoCTE. ONHSKO OpE OTCYTCTEEH I'GOMETDHEYECEOTO Nojodes pado—
YEX KOJEC ¥ BHNPABJANEX ANNApPaTOE BOSMOXHH CYLECTBOHHHE
OTHIOHEHHA ,

Nona G - H ¢ pazayussmMd K,.0.0. arperata MoryT OHTE
NOCTPOSEH CleIyN@aM 00pa30M,

llo yaupepcansuolf xapakTepRCcTHRE Hacoca (puc.7) BHIE-
CHBATCS SHAYEHEA K.N.I. NpE omperejieBHHX pacxonax (ymod-
Hee B TOYRAX nepecedeHEA KPEBHX, PaBEHX E.0,J. ¢ HAOODHH-
MI XApARTEDHCTHHEMHA) MaA Kaxnoff AamopHolt ¥aparTe [HCTHHH.

Ilns waxpoit TOYHE BHUNCHAETCA MOTpedNAeMas HACOCOM

MOMHOCTE MO fopmyne
A H (5)

—
S ; E]

Inn Kaxpolt TOYRE NO XApAKTeDHCTURE 3JBRTDOMBHraTeNd
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Puc.7. YHEBepCANBRAaA XapaRTeDHCTHRa Hacoca
9UBI2-255-30M % 187: K.n.X.= 0,75;
2-0,725; 3-0,70; 4-0,675; 5-0,65;
€-0,625; 7-0,60; 8-0,575: 9-0,55;
10-0,525; I11-0,50; 18-0,475;13-0145
H Epﬂ-nn 14 = 6.45-



14

? 3 95 =,{4 {P/' B COOTBETCTEME ¢ NoTpedadeMol Hacocom
MOMHOCTER OOpejlelHeTCH H.0.H. BJERTpONBEraTend, [pomseege-
HHEe H.O.ID. HacOCa H SJERTDOIBHETATENA NpefCTABNAET COCOH
R.0.J. arperatTa And Kexnod pacyetTHoff TO4YRH.

PacyeTH yooOHee NpPOASBONETH B TadmEduol dopue mns
KAXOOro JeaMeTpa RoJjeca,

[lo naEHEEM pacyYera CTPOATCH S8BECEMOCTH Z.-.gp‘:)?./('a)
JAA Raxgoro mmamertpa RoJXeca (pmc.8). KpEBHE SaBHCEMOCTH
NePECERADTCA NPAMHME  foop ,; Z@_a;_,_ bop.ro (EEDpHMED,

azp= 0,475) ® TOuYKE NEpeceYEEMA NEPEeHOCATCA HAa COOT-
BETCTBYDOME EANOPHHE XapaKTepACTHKH. TOYRE, EMENUME DaE-
Hie K.O.M., CORNHHADTCA NASEHHME JMTHEAME,

JaA NpoBePEH BOSMOXHOCTH IepecdeTa XAPARTEDHCTER 00—
TPYEHEHX RACOCOB C NONPEeSAHBHMH KOJSCAMR HAME IIpDeNnpRHATA
NONHTKA NOCTPOMTE VHABEPCANBHYN XAPARTEPHCTHRY Hacooca IO
ero padodell xaparrTepucTHEe,. [p# 2TO0M OmAH RCOONP3OBAHH YHE-
BEpCaslbHHEe YAPAKTEPECTEEE NMeHTpofexHMX BACOCO c ROSGD-
duIEeHTOM CHCTDOXONHOCTH flg = 220, DparRTAYECKR COBNa-
Japmim ¢ /2 ¢ Hacoca AHIBIZ2-255-30.

IIpg nocTpoeBEE YHEBEDPCANBHON XADAKTe (RCTEEH HAOCOCH
JUBI2-265-30M oTBOCHTENEHOE HIMEHEHES K.O.J. OPE OOfpes-
Ke padouero rKoxeca OHIO NPEBATO TAKEM Xe, RaR y 36B-22,
Taras xaparrepdcrEra 3JBI2-265-30M no dopMe HeCROABRO OT-
JuYanack oT AeicTBETENBHOE YHEBEpOANERHOM XapaKTe [MOTHERH
9TOI'0 Xe Hacoca, NOAyYeHREOR B pesy/bTaTe CTEHMOBHX MCINTa-
HER B nadoparoped. OpHAKO COOTHOWmEHMe mAOMANM noas @ - H,
NepeKPEHBAGMOroc NEHCTBETEABEON YHEBEDCAABHOA XapaXKTEepHCTHE-
Kolt, mnoxy<enHodi mepecusTOM NpPR pASMAHYAHX SHAYSHHAX Cpel-
HESKCOyATALMOHHOTO K.O.M., NPAKTEYECKE LOJHOCTHD COBNAJO
(puc.9). [lo uMepmamcH JAHHUM, 9JIeKTpPONOTDYXHHE HACOCH,pa-
Gorapm@e HA CRBAXEHAX BODPTHRAABHOIO JApeEaxa, EMEDT NOmAYY
or I0 mo 160 n/cer ® mHamopu or I0 mo 50 wm.

Oone G.- H, orpaHeYeHHoe STEME NapaMeTpaMiE, B JAJB-
Hefimem OyOeT BEA3EBATECA Doaem G.- H, samaHHEM OAA onpene-
JeHEA HA HEM ONTEMANBHOTO HHMCAa THNODA3IMEDOR, MAH OPOCTO
sapmaHHEM noxem Q- H,

X Hacocn ocesse 0, Ol » meETpoCexHEE BEPTERAJIEHHE THOA B,
[METX avuefreman, M., I970.
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apecTHo, 9T0 B JorapR{MEYecHEX KoOpImHaTax (L - H
OAOma e, NepeRpHBAGMHE YHEBEDCANBHHMI XAPAKTEe PHCTEKAME Ha-
COCOB,BHE 33BECEMOCTH OT HX HROOPOB X pPACXOLOE MOIYT OHTE
NPEHEATH OMMAGKOBHMA (pa3HENA HE3HAYETEJIBHA B OAA yIOGCTRA
pacyera e MOXHO NpeHespevs),

(2/

Yweno munapazmepod,
3

3

B

- — A .
R R T TR T e o 5

Puc. 9. 3aBHCHMOCTE YMC/I2 THOODA 3MEPOB OT

OTHOWEHUA CPeNHe3KCNIYaTalUUOHHOTO
ReOeZ. K MOKCHMANLHOMY:

l = SHECNEDHMEHTENBHEHE NAHHHE ;

¢ - pacyeTHse,

Ha puc.I0 npepmcrannena B JorapifMEYecKMX ROODIMHA-
TaX YHEBE[DCANBHAA XaApaKTepECTRKA Hacoce JUBIZ-255-30;
NYHKTEPOM HAHECEHO none GL- H macoca 3IBI2-375-30 npu omi-
BAKOBHX COOTHONEHHAX MAHMMANBHO NONYCTHEMOTO H MAKCHEMAIb-
HOT'O K.0O.HM. Hacoca. M3 pHCYHKE BHOHO, 9TO0 NAOWANE,NE[pe-
KPHBAGMEHE YHUPEDCANBHEMM X8DaKTEpPHUCTAKAME, NPAKTAYECKH
COBNAJADT.

JAnA panbHefmey pBCYETOR MH CHEA2eM MONYWEeHHEEe, 4TO
YHABEDCANEHHE XADAKTEDHCTERE B AorapEdeeyeCHEX HOODIMHA-
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TAX ¥ BCEX BJEBKTPONOTDYXHHX HECOCOB BePTHKaNGHOI'O JpeBaEa
OJMHAKOEH TDH ONMHAKOBHX OTHONEHEAX MEHMMAILHO NONYCTEHMOT'O
¥ MARCMMAJBHOIO K,.I,0. HGCOCOB H COBINAJEDT C AHAXOIHYHOH
xaparrepHcTHKOR Hacoca 3JBIZ-255-30.

C uensy BHABIPHAA 33BHCHMOCTH 4YHCHA THNODasMEDOB O
BEJMYAHE MMAMMANBHO AONYCTHMOTO E,.0.X. arperara Heo0XomE-
MO 3ajaHEOe mnoze Q — H B ZorapEfMEYecKHX KOOpIEHATAX Hepe-
RDuTH noJjAvm Q. - H, sanumMacueMa yHEBEDCANLHHME XapaKTe pHC-
THKAME HACOCHHX STPeTraTOB NDH pASAMUHHYX SEATYAHHAX MMHMMAJIb—
HO JONyCTHMOI'O K.M.X

3 Ji
X 45
4
< NN
o (
é
e =048 3;'
20 5 5‘
0
" B
71
20 .E'J' JO 4':? 0 10 J0 mmmm
Negava w snoems) &

Pac. T0. FEHBEPGEJ]LEEH xapaﬂ*ra HCTHES HACOCS
JlBIZ-255 E? tte::mn

EHQDBHHETEE:
S uﬁé 5-05255-650.
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OnpeneimB RoxmuecTeo TEmopasmepoe ( £ ), BeoOxomE-
MOEe IAd NEepeKpHTEA SaJaHHOIO moid (.- H Ope pasiNyHHX 3Ha-
YOHRAX MAHEMANBHO AONYCTEMOTO K.d.N. (pEc.I1),® 3man samu-
CEMOCTH CDE8IHESKCIIYaTAIHMOHHOTO K.N.J. 0T MEEHMANEHC OOy~
crEmoro (pEc.6), MOXHO NOCTDOETH JJA 3aJAHHOTO mons Q - H

38BHCHMOCTD HRCIA THOODASMEPOEB OT CpeIHE3HCIIyaATAHEOHHOT'O
RelleXle

Yvemo
S

-

82 60 S8 35 Sk 52 50 48 46 4% W2 o 22 36
MU MUNGAHO ~Gorfornuméres X.2.D7

Pac, 11. 3asmcmmocTE WHECAA Tmuﬂpammgan OT MEBE-
MAJIEHO-ICNYCTHMOI'O X.O. [, : - pacYeTHH
coocol, 2 - cnocod HANOXKGHMA,

Kpesag (puc.i2) coorpercTRyeT caydap peTyJ M pPOBAHEA
NPOUSBEOETENRHOCTH DPE NOMONE 0OMDE3RHE padodYEX KOJMEC HpH-
Bad 2 - JIpocce/®poBapds,. [[JHRTHEDOM TNORAa3aHH SABECHMOCTH,
noxyyenHHe OyTeM IeneHes naomaid Q- H, B norapmdnmyecREx
HOOpI#HATAX NepexpuBaemoff HAaCOCaMHM EBeDTERANBHOTO IpeHaza,
HA OaouAanh, NEpEEPHBAGMYY XapaKTSpPHCTEKOM OJHOT'O Bacoca
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OpH PasSIAYHHX OTPRHAYEHHAX N0 CpeJHESECILIyaTaIHOHEOMY
cp. arc. Eeoll Rl

léa ock adcOrcc HAHECOHH TAEXeé SHAYSHRA Afﬁg_,: Zﬂ_m‘

JE/E'J= =S. y BeOCXONEMHE A NaJbHeRmMX pacYeToB,
-

Coxoustie ¥ NyHETADHHE EDEBHO MaN0 OTANIADTCH HDPYI
or apyra (2-5%), u AA7 OpHEHTAPOBOYRHX DACIETOB EIOCNHS
JONYCTHMH NYHETHDEHMe KpHEHe (OCOCeHHO NpPM PeryARpORAHNMH
¢ NOMOIBY MOXPeSKA),TAK K4k NOCTPORHRE X SEATHTEJNLHO
Ipoune,

BBREY TOr0,49T0 MAKCHMATLEHE K.NR.J. SASKTDOHACOCOB
FASMERADTCA B SEBECMMOCTE OT KX MOMEOCTH,IDH KaXbHeHNAX
pacyeTay ONTHMAJSHOTO YHCJA TANOPASMEDOE JIOOHee HOIL30-
BATHCH He ACCOJIOTHHMM SHAYEHAAMA K,.0.0, H2COCOB IPA pas-
ANYHEX PEXAMAX MX padoTH, a xoaffmmestom (8 ) oTREOHe-
HAE CpPeNEeIECILIya 00 E.O.0 0T MAKCHMANRHOTO IHE-
YCERA Kol ,T. 8,822 g BEJHYEHCH OTRICHSHAA cpej-
HEOKCILIYATALROHHOTO KLA K 0T MAKCHMAZBHOTO - aj=y -,Zl -
(prc.12), 4 '

C uexsm yUpOmMeHME DPACYETCE IO ONPENEJECHHN OLTHMAIIh-
HOrO YNCAA THONOPASMEPOE HACOCOE JJA PEPTHRANLHOI'O IpPena-
XA MOAHO ONEJATH CAeyDIEe IOMYMeHRA:

4. SagoH ASMeHEHEA HK.O.X. A HAODOpPA HACOCA B S&BRAUH-
MOCTH OT 6r0 NOJAYM ONNHAKOB NA4 BCEX THAODA3MepoB.lloa-
ToMy moai (-H,mepexpHBaeMHe DaSAHIHHMA THIOPA3MEpaMi Ra-
COCOB,IpPY SANAHHOM KOS{iMIueHTe OTRJCHEHMHZ CpegHesECD-
AyaTanmACHHOTC K.O.J. OT onTEMAFSHOro ( B ) B morapaimm-
9YeCKHX KOODAHHATAX HMEYT OJHHAROBYD IIOMANE,JTO JAeT
BOSMOXHOCTH BHABHTH SABHCMMOCTH HuOmand noas Q-H, Depe-
KpuBaemoli ofREM Hacocom,oT koadpausenta "S5 "(mm ocpem-
HATE STH S2BHCHEMOCTH N0 XADAKTEPHCTHRAM HOCKONBKHX HA-
cocOB) ¥ DACHDOCTD2EMTH €@ EA BCe THIODASMEDH 3aNasHoTO
noas Q-H;

2,0n0TEMaNbHOE YHCJAO THOCDPA3IMEDOB,NONyYeHHOS DM
NepexpuTHd 3amarnoro noxd (-H noasame @-H Hacocos, DR
YCIOBME pABHOTO RKespimOomeHTa OTHJIOHEHREA OpeJHE 9K CILIya-
TAI@OHHOT'0 K,O.M, OT MAKCHEMAJBHOI'O,BEChMA MAJNO0 OTIHYR-
ercd 0T HefCTBUTENRHONO OOTHMAJEHOrO YHCHE2 THOODASMEDOB,
B sToil pasEmueil MoxHO mpeHeopeds (OpH PaBHOMEDHOM pac-
npefefeHHd NApPaMETDOR CKBAXAH IO 3ANAHHOMY nosm Q-H);
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Puec.12. SaBUCHMOCTE Fl:/ﬂ(‘?qﬂu prC, ), noXy4eHBALE
nyTeM nepeXpuTHA 3afaHHoro moas Q.- H
nonaM# RacocHoro arperara 2BI2-255-30
Npd Pa3/MUHHX 3HAYEHAAX ?qn e

3, OnTHnajREOE THCJO TENOPASMEDOB HA CTOEMOCTE CTPOA-
TeJECTRES CHBAKMH HE BAMAeT, JT0 NONyNeHMe OpEeMIeMo NOpH
HANEYMK OCBOEHHNX THOOpPASMEDOB JUIH BCEX CYMECTBYHEMMX IAa-
METDOB CKBaxHH. [Ip¥ BBeNeHMH HOBOI'C THIOpA3MEpA ,IO3BOJANEE—
0 yMeHBIMTH JMAMETD CHBAXEHH WM TpeOyomero ero ymesrde-
HAA, HEOGXONEMO YuMTHBATE H3MEHeHME pacyeTHHX 3aTparT B
CRASH ¢ HaMeHeHMSM RANETaNRHHX BIOXEHHAA Np¥ CTDONTEIBCTBE
CHBAXKHEH .

pUHATES M3JOXEHHHX BHUE yNpomeswi NO3BOJAET ONpeliR-
AATH ONTHMAABHOE YHCNAO THIODA3MEPOE INA 38IAHHOTC NOJAA
.- H no ciemyomeit cxeme,

I. lna pasa¥dHHX 3HAYEHMM Roo(fEIEeATA OTHIOHEHHA o
(nanpawep, A = 0,95, = 0,9, B, = 0,85 # T.0.) ycTamABI-

% s
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. BAapTCR COOTBETOTEYyOMEe Nuomamd Q.- H, nepeRpuBassus NOREM
BACOCE B AOrADE(MHYeCKEX KOODNEHATAX.

. Haaoxenue noned Q.- H BaCOCOR HA 38JAHHOR NOJE
U - H Do2B0/siY BHABATE HeOOXOMEMOE ROJMYACTBO THIODE3ME-
POB TpHM PA3NMYHEX SHaYeHuMAXx Kosddmmenra " 5 “. lo moay-
YOHHEM IAHHEM ONDBNeNHeTCH SARMCHMOCTE <2 =,i." :“",6 /]

ll. OopemendoTcs DPACHMATHHE RATDATH JU4 RAXKOro 3HAYE-
Hpg " o

SP3=ESK+ZTI=E (X T K,  N~E*
e ) s (6)
£/ . )k J"‘?Q‘ +@ Xy K 2
:) /5' a2 -99 df MOC = 3

Forl-2
THe e woadfmrment sxoxHOMUYecHol sddex-
TUBHOCTHE RAIETAJBEEY BAtxenndl;
K - cpepHaf celesTOEMOCTL HAcooa;
ol — KosQfuiment, yiwreBawapd Bana-
H¥e cepsmPHOCTH HpOM3IBOINCTEE HA
cafecTOMMOCTD HACOCAH;
J - xosddumment, yunTHBAIMmE CHEKe-
HHE CTOMMOCTH HACOCOB NpH yReR-
YeHHH TRIODA3MEDOB 3a CHEeT CHA-
KeHWA MeTaJUIGeMROCTH;
K -~ sarpaTs Ha OCB08EMe I THDOpa3-
Mepa HACOCA;
1 = YHCAO HACOCOB, HAXOIHMEXCHA B
sRcILyaTallMA (wicao peficTeyD-
MEX CHEAMME) ;
Nq;- CpelHe OKCILIYATAIMOERAS MOm-
HOCTE HACOCOR;
T - weno vacop padors Hacoca B
TOXY 3
- cedecTOMMOCTE ONHOTO HBT/4=ca;
ﬁ'?m:_= pr.mf' CpeXHE SRCIVIYATAIMOBRNR K. 1. M,
HECOCOB Ha 3apjaHEoM noxs G - H;
¥ - pona amMOpPTHSAIMOHHNX OTIECAEHHD;
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Puc.13. B3aBMCHMOCTE CTOHMOCTE Hacoca OT HOTpedad-
esoffi MONHOCTH.

BEHNy TOrO, WTO CTOMMOCTH SAeRTPONOIPYXHHX BACOCCB
onpeneifeTcs B OCHOBHOM EX momuoctsno (pHc,.i3), A, &
Eacoca.MoxeT OHTE BHYACJAEHE CX8JIyNHEEM OCpasoM:

i1, Samapaoe noae (L - H pasdusaerTcd HA 3JEMEHTADHHS
maonaEs mmEEm@ A, =consT I saaveHw
N=N, Ng.o.. M

2, OnpefenmoTcs TAOMANE, 2aRNNYCHHHS MEEIY JMHAAMI

Neonst s 1 Lo o

3, lpa Rasmoli aASMeRTAPEOM NACUANEM ONpPENeIidsTCA

Ncﬂ_; -‘"v’::. ;Ni—-f;

4, C DOMOmMEY 38BHCHMOCTH z‘fﬁm.. =}f//¥/q,q} (pmec.I3)
0o /Vep BHYMCNADT CTOEMOCTE HACOCAS
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5. f&m_ HACOCAE unpen?_.ulrgﬂmﬂ no fopmyxne

ok e
Ky co =—£" He £, (7)
¥ ’ _F
rue KH‘,- CTOHMOCTH HECOCA NpHM MomhocTs A

F;: - [IomAn: SMEMEHTADPBCH DNOmMANRE,
SAKADYEHHOR MEXENy JMHEAMA D&BHHX
womeocrelt A, & NgLy

F - o6mag miomams samaEEOro noxm O, - H.

CperHesKcIyaTal@OHEAA NONBSHAA MONECCTE BACOCOB HA

3anaaEoM noze O - H B aorapedamiY9ecREX ROODIEEATAX NpeACTaB-
nAeT cololf paReACTRO

L=

A'{‘::.ﬁf, KL, = = g (8)

TIe ' L - wEeno 9JEMEHTADHHX NMACHANOR, HA ROTO-

pue pa3CHBa@TCA 3ajaBEHOe nojxe Q. - H;

:‘E - NOmMaNE 9NeMEHTADHOM DAONSTRE B JOTa-
pudmEgscrEX RoopmaEarax O - Hj;

N,; - CPBJHAA MOMHOOTE HACOCA B JaHHOHK
SASMEHTADROR mLIOLA IRE ;

F = o0mas nnomems 3afamEMoro noad Q. - H B
JorapEdMEYeCcHEX ROODIHHATAX.

CpenHEi MancEManbAHE RosfiEn®enT moaesHOTO meficrems
3JERTPONOT'DYXRHHX HACOCOB MAA 3agaHHOro moid O - H B ccEop-
HOM S3BHCAT OT MX NpPOMSBONETENBHOCTE (pHC.I4) B MOmeT OMTDL
ocnpemesed CABNYDIEM 00pa30M:

1, Dome O - H pasduBaerTcs HA a7eMeHTADHNE IJIOTEIKE
measve O = copsé  npu pasmmsex ssavemwix {={,, Qa“‘&ni

2. Ina Raxnoil sjemeBTADHOR DAONAIEH yYCTakaBIABABT-

Qc’p _ Q¢ *E:’.—r

j
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Puc,I4, 3aBHCHMOCTS K.0.X. NOT'DYAHHX HBACOCOB OT HOMAYE.

3. PaccYuTHBAETCHA NNOMANE, 3EKIMMEHHAA MEXIY CMeEHLMA
muzmm d=const, £, A .. Fp

4. C NOMOWBD 3ABHCHMOCTH /. . =,_/(Q} (pac.14)
OOpefendnr MaKcHMANbHHE K.O.X. Bacoca LA HAHHOH MOIOHATHHE;

5. Cpexaed MarcHMANBHHA K.N.L.HACOCOB HA 3aJ8HHOM 0O-
ne Q-H Buumcnsor no ¢o

? = l=p ‘ Z".laf-:,i ' ‘f. ; (10)
cp.rmax. =

Trhe ﬁ - [A0mANE SJEMeHTaPHOH NNOMINHE MEXIY CMOE-
HEMHd 3HAYEHHAME @,

Zm_t. L uaﬁcm E K. n..rh Hacoca NpH

IV . Copemendetcs ﬂnrnmamne YUCA0 THOOpAa3MEpOB Ha-
COCOB JIAA 3amaHHoro noas (-H npd pasaW4HoR noTpeCHOCTH B
Bux ( Z onr.) OyTeM OTHCKAHMA TAXKO'0 ulcja TREIOpAS3MEpOB
( Z ), npu KoTropoM pacueTHue sarpaTH ( 6 ) OymyT MMHE-
MaNBHHMA, MMHEMyM DaCUETHHX 3aTPET MOXHO ONpENENETE Tpafgo-
SHAJMTHYECHEM HJH SHAJETHYECHEM CHOCO0AMH.
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Mpt rpajoanamryveckorm cnocode B dopuyay (6) mpm
pasauyHoit moTpecHocTH B Hacocax ("/L " YHCHO CKBAXRE)
NOCIeA0BATENbHO NONCTABMADTCA DAsAKIHNe sHAYeHEA "< ",
ganpemep, £ = 2, 3, 5, 10, I5 n r.5.. [loayuensue 3HAYE-
HWA DaCYETHHX SATPAT LAS Kaxmoro sHavenud M2 " manmocAT-
od Ha rpadux; CTPOATCA KDHBHE SABHCHMOCTH EF§=¢’ (Z)
mpy 1=CONSTE , i N0 THM XDMBHM oOpeleAeTeA SRAYSHHe
v Z ¥ £o0TBeTCTEYONES MUHMMYKY DAcIeTHHX 28TDaT.

[Ipn aHAJRTHYECHOM COOCO0e OODEfeNEHNA MMHEMYMA pac-
YeTHHX 38TpaT NA4 YODPOWEHAd DaCYeTOR HeoOXommMo M3 Qopumy-
mi (6) MCKMOUNTE BTODYD HEPEMEHHYD BENEIUHY 7., , HAXO-
nAuyLes B (QyERIMORAEHOK 3apucamoctd or Z (c.pue.I2).
Iis 9TOTO HYXHO zp. BHDASATS 9epes Z .

MuHMMyM OOMYIEHHOT'O BHDAXEHWA PACHeTHHX 3aTpaT ¢ Om-
s NepeMerHuM (2) HAXONMTCS OCUENDMEATEM crnocodcm. Beper-
CA NepBad NPOH3BONHAS DBHPAXCHMA M IDHPABHHBASTCHA HYJD, Ms
NOMYYEHHOT'G ypaBHEHMA ONpeje]AeTos JHAvenwe " Z ", Opa
KOTODOM CYMMA pacueTHHX sarpar Oyzer Hamvensmell, Uuemnmuo,
9T0 NOJYYEHHOe SHAUeHHe < H eCTh ONTEMATLHOE YHGIC THOO-
pasMepoB,

Mps sajmasHcll morpedEocta B Hacocax (/2 ) ¢ yBeJMueHH-
€M YMCJA TAMODASMEDOE CPeJHAA CTOMMOGTH HX JO/RHA BO3DAC-
TATH BEUXY yMeHbEeHWA KoJuyecTsa (CEpHEHOCTH) MSIOTABIM-
BaeNMEX HACOCOB KAXOre THOopasMepa; C HPYyrod CTOPOHH, OHA
HOJIEHE YMEEBMATECA BBMAY CRHmMSHMA cpenHel MOMHOCTH HACO-
COB, & CAeNOBATENEHO, M HX CTOMMOCTH,

Eoym ma sagasHom moje O-H nonoxssyeTcA OLME THOODAS-
Mep, TO MOWHOCTH BCEX HACOCOB JOJEHAE PABHATHCA HAWGONbmEHR
MOIHOCTH BHACOcA NLAA 3AJ4HHOIO NOXA, 8 SHAYMT K CTOHMOCTB
HAXIOro Hacoca OymeT maxcHMamsHO, [Ipid yReludeHMM YWMCJA
TRIODABMEDOE CPeNHAA CTOMMOCTH HACOCOB HOJXHA yMEHBEATHCH.

Takua odpasou, ODepBOoe ¥ YETBEPTOS ClAraenHe BHPAE8-
ang (6) wmenT mea Kosdbummenta (o u ' ), OMHH H3 KOTODHX
¢ yBeJIuueHdeM YMCAA THOCPASMEDOB CPSIHOK CTOHMOCTE HACO-
COB yBeAWYHBAET, ODYTOod - yMeHbmaeT,

HopdgAuredT W3MeHEHWA CTOMMOCTH HACOCOB B SABHCHMOCTH
OT yBeJMYeHHA YMCNA TUOODASMEDOB 38 CYET CHUMEHHA AX MeTan-
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AOBMHOCTH MOEET OHTH BHUNMCJIBH CHEIy0IEM oCpasoM. BamanHOe
none (-H B jnora[MMENECREX ROODIEHATAX pasOHBaSTCH HA IBe
paBHHE 4Y8CTH. 3aTeM, 00 MAaKCEMalbHOH monesHO# MOMHOCTH RHa-
Roca ( & oo, ‘Pmacc,)s HBOOXOmMO! INA TepeRpuTHA
Kaxmolt nonoB#AN noas Q —. H, J0 33 BHCHMOCTE }TH =ﬁ#ﬂ)
onpenenseTcd KX CTOEMOCTR (pmc.I3), KOTOpas yMHOESS8TCHR Ha
naomanh 9Tol NOJOBHHEH B JEHMHHX KoopIEaTax. llocae wero
cpeOHAf CTOMMOCTE: HACOCOB BHUMCIAeTCA N Hopmyne
g o Ry Fpk £ il
H

o = = 5 (11)

TIe XHI - CTOMMOCTE HECOCA, XADAKTEeDHCTHHA KaTOpOTO
nepexpHpseT I-yu NOJNOBEHY SANAHHOIO IONH
Q@ - H;

"ﬂ-;a —~ CTOMMOCTE Hacoca, XapaKTepDHCTHRa NOJE RKOTO-
pOoT'c mepeRpHBaeT 2—yD NOJNOBHEY 33AaHHOIO
noaa @ - Hj )

F},Fz ~ COOTEeTCTBERHO mnomame I-# B 2-f NONOBHHM
38IAHHOTC NONA,

SareM noas Q — H meaarca B jorapydmuyecKUx KoopIEHATAX
Ha Z,,&,..Z, ¥ 1.8, vacteli B I RERNOTO SHAYEHAS ONpe-
rensores Ky ep

Kop-=—aBibi (12)

3meck F - nnomagh SamaHHOTO NORA Q - H B norapnfmvuue-
CEEX HOOpIEHaTaX,

[lomyuenBne peayibTaTH HAHOCATCA HA HONZ2 € ROOPIMHATA-
mnﬂa‘fnmn , & E 0O TOIyueHHHM TOYKAM CTDOMTCH 3aRECH-
MooTh  Kp on =4 (2],

Ec/M DpERATH 3a 8IMHELY epeiRum crommocTh (/A ep )

Hacoca mpu ojnen TEoopasmepe ( £ = I), TO cpeiHAs CTOEMOCTE
HECOCOB MOXET CHTEH BHpAXSHA B JOAAX OT MESKCHMAILHON CTOHM-
mocTd (pHo.I5). Karux-1moo [OCTOBEpPHHX JRHHEX O KosfdmipseH-
Te, YYUTHBANMEM YBEJMYSHWE CTOMMOCTE HE8COCOB NpH CHERSHMH
CEePHRHOCTE HX H3TOTOBASHEA HAM NMOMYYATH HE JIAJOCH.
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Ecad NpefnonoxdTh, 9YTO NPOASBEIBHEE HKOS(iMIHEHTOB
(e ¥ ) npm waxgoli sayausofi moTpeCHOCTH B Bacocax - BeJH-
YMHA NOCTOAHHEA, TO HAXOMISHES MEHEMYMA DacYeTHHX 3a2TDAT
RAMMTHYSCKEM CHOCOOOM B 3BAUATEABEON CTSNSEM yNpOWEETCH,
TAK KA H¥ nepeBuit H¥ uweTmepTHi unes Bupaxenua ( ZAP3 ) B
aToOM eaydae He OyueT BAMATE Ha TOYRY MPEHEMyMa (BBRIY
OTCYTCTBEA B EX COCTSBe NepeMeHBEo# Bemmueny Z ).

®

o

aé

OMNOCUMBISMOE CALITENE
|
rf

A
4 6§ 20 M 22 122 %
i R B ucao munopqimepcd ( ?}

Pee, I5. CHREeREe cpenHefl CTOMMOCTH HaCOCOB B
SEBACHEMOCTE OT YECAA TROODA3MEPOB.

Ecod DpMHATE, 9TO ceCeCTOEMOCTE HACOCOE OHpENENANACE
IpA OIaHe BHNYCRA KEXNOTO TENOpasMepa B Koaudecrse 1000
mryR B rox (opm arom o{= I), TO MOXET OHTH HOCTDOEEa 3a-
mcmcﬂd:f( -‘E,L nps ®oropot nmpomssemenwe oC' ¢ (npm
modoff samamHHoift moTpedHOCTH B HAcOCAX, HO PAaljMYHOM Yacnie
TETOpA3MEpOR) Oyner BemuquHOl DocTosEROE (pHC.I6).

XaparTep moayuesroft Kpupol, Bupazaimell B IOMIX 3aBH-
CEMOCTE CTOMMOCTH HEGOCA OT KOJMYECTES METOTOBIAEMHX HE-
cOCOB IAHHOTO THOODasMEpd, HOCTATOYHO XOpOMO COBIANAET C
XApaRTEpOM AHAJOPHYUENX saBEcmMocTsit nus IpyrEx orpacaei
MaUMHOCTpOeHNA . [logToOMY OpeAnoXCXeHEE O TOM, 9TO DPOH3BE-
nesme Kospimmentos oK :{§  eeTh PemITMEZ,0/M3KAA K MO~
CTOAHHOW, BMeeT onpelieieHEHE OCHOBAHFA.
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Ppc. I§. 3aBHCHMCOCTE B JOMEX CTOMMOCTH Hacoca OT
HOJHMYNECTEA EHE3TOTOBMHAEMEX EACOCORBR IAHHOTO
TUOODA 3Mepa .

B npenenax samaneaoro moag Q@ — H ( Q = 10=160 n/cek;
H = 10450 M) oum NPOBEEHH pacdeTy OO0 ONpeHeJicHAD ONTH~
MAALHOTO YECJA TRMODAZMEDOB HACOCOE JJA BEDTEKANRHOTO Jpe-
HAXA NDE PE3MdYHEX NOTPeOHOCTAX B HHX.

PacueTs no onpejeieHdD AHAMITHYECHMM cnocoGoM ONTE-
MANBHOT'C WHCNA THOODA3MEDOR OHAN NPOBSNEHH B TpeX BapMaH-
TaX.

i-ii papwadT., CpenHas CTOMMOCTE OCBOEHHA OTHOTO TROODAE-
mMepa (Kan,BnomeHWA) OuJa npEasTa pasmo#t 100.000 pycnsg.
Cpenpaa(nonessan) MOMHOCTH HECOcCA MAAf 3ajaHHoro noas Q - H
B JorapufmMuuecrdx KoopmEHaTax cocrasaseT 13,5 KBricpenHe-
TONOBOE YHCJO padoTH arperartop — 8000 ugacop; CTOEMOCTE
I wer/g9aca 0,01 pyd. Cpennss cToEMOCTh Hacoca M § aMoprTE—
JALMOHHHX OTHUMCNeHEE He ONpefenAndch, Tak KaK NODH BHIRCJE—
HEE MUEMMYMA SHATMTHYECKHEM CHOCOOOM NO yOAOBMAM pacuHeTa
i+ =const) HA 3HAYEHHA Z,,, OHR HeE BJIMANT.

[I-# sapmanT, [lonesHue MOMHOCTH HACOCOB NDHEATH paBHH-
M2 2,5, 5,10, 20, 30, 40, 50 m 60 RBT, JHAYGHHA OCTAa/EHHX
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BEJWYHMH NDHHATH 0O OepROMy BapuaHTy,

[-# sapuanT, [lone3fHe MOMHOCTH HACOCOB OWJIM MDUHATH
papEnMe 2,5 , 5, I0, 20, 30, 40, 50 m 60 xBT, R CTOM-
MOCTh OCBOGHNE, cooTBeTcTBeHHO 25, 30, 35, 45, o0, 70, 80
#H 90 THe,pyOned; OCTANBHHG BOAMYMHE ODHHATH TARHMH Xe,49TO
n B I BapunaHTe,

PacyeTd 0O NEDEOMY BAPHAHTY UPOASBONMIACE B CIEIYD-
mef mOCHENOBATENBHOCTH:

I) cnpemensncds cpepHii MaKcMMaibHEY XK,.0,0., H8 SafaH-

Hom noxe (-H (mpamTu<eckH OH cOBHOANAN CO SHAYEHHEM Zm:

y Hacoca JI[BI2-255-30); B pacdyeTe mAKCHMAJELHEA K.O,JH. OHA
OpMHAT paBBEM 0,635;
2) 3aBHCHMOCTH Z*‘-ﬂ/ﬂ’l?} (em.pitc.I2), rae

117= Z?u Z;.n b L ANDOKCHMHDOBANACE ARAJOrHYHOR 3a-
BHCHAMOCTED
a6

Z,n.amc_:Z:-a.x_ 2 (13)

3) Popuyna (6) maa ompejefeHWa DACYeTHHX SATpaT 083
CAACEEMHX, He BIMANIHEX HA SHAYEHWe MEHMMyMa, NOIy4YWas BRI

%
sP3=E 2, e T20, @8
oc ep,

2{3!'&’-5"."00. 000-2 + 435 #000-qof-N

AIM TONCTABAAA SHAYEHHE ?ﬂp <
&:2-n
ZPS=AZ £7-Q6 ’ (15)
rne A = 12500 py0.;

B = 204000 py0.;
/1- KoJEYeCcTBO HACOCOB (DOTpeCHOCTR);

-

E-me = 63,5 - maxcumajbHEd K.O0.7. arperaTa, %.

luthepennnposanse supasexust (I4), upupapsuBande K
HY/JO0 ero neppol DPOM3BONHON R pemeHde KBagpaTHOIC ypasHe-
HEA JAET:
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05 - 8
z - 962 7
g T
E
Hma
7z _ Q6+0227i7
any 0635 (18)

Izs yoodeTBa Npd JaibEefiuMY pacueTax BEENEM NORATHE
0 efHENE maomamd § - H B JorapndamyecEEX ROODIEHSTAX.da
eNUHELLY TJONANM HAMHA NPEASTA BEAESHEA

@&'-«fg H=41, (12)

TIe f - nomaua, a/cex;
H,,~ Hamop, M.

Torga maOmMaINE NPEMOYTOJEROTC NoAd ( - H B JOorapagupEuecREX
KoopmasaTax OyHeT paBha

@#fg R~ Q%,)-ﬂfgh}-@i{,_ )-10. (18)

[lnomans samasHoro monag Q - H (Q - I0-I60 n/cek =
H = I0-I5 u) 'F‘? =8, 41,
Tadarnasz2

SHAYEHHA ONTHEMSJABEHX YHCEJ] THNOPASMEpOB NTA
pas3muYBHX NOTPpeCHOCTAX B HACOCAX

T ‘Konagecr—: :
MorpednocTs -0OnTEMANE- . c 28 _F &
B EAGOCAX . ‘HOB THCJO e e T Zonm = n” a
(smes0 CRBA-:TUNOPES= ;ynapas @ % Ty
BER) MOOB, lggp ~ i EEE b

r“ Z_-:rﬂm nﬁ %q' ; E?‘

50 3,48 14,3 0,413 5,95
100 4,52 22 ,4 0,537 11,9
500 8,96 55,8 1,06 59,5
1000 12,25 8L,5 1,45 119,0
2000 26,35 197,0 3,12 595 ,0

10000 36,75 273,0 4,37 1190,0
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Ha puc,I?7 rpafwieckr OpejgcraBlieRa 3aBHCHMOCTH yIeib-
HOr0 GITHMANBEOIO YHCHA TEDOpasmepoB ( E;’fm ) or KO-
ARIECTBA HACOCOB, UPAXONAUMXOA HA ONMH TMnopasmep (7yq),

Ha puc.I8 msodpaxena SaPHCHMOCTS Zif, =o(n 5"/.

JJig onpefiseHAd ONTHMAJNBHOIO YRCHA TEOODASMEDOB IDH
3aJaHHOY NOTP8CHOCTH B HACCCAX HA NPOMSBOJBHOM noxe Q-H
(He BHXOnAmEM 3a Npeje/i 3aMaHHOTO HOMAA) HeOOXOLHMO
BHYECHHTE IIOMALE 3TOIO %ﬁlﬂ na.murapmqamx KOO[DIARAY
rﬁ g? s OOpenesHTh f?é? = ’E‘?f 00 SABMCEMOCTH
i = @/r. {f) ; YCTAHOBHTH ijm n saTem HTH
onraMansroe &lcno Tamopasuepon mo gopuyxe Z - mm-%.

[lo PropoMy BADHAHTY ONTHMANRHO® GHCJO THUNODASMEDOB
PACCYNTHBAAN B clenyoned nocxemoBaTEABHOCTH!:

I) no pmeHHEM ODOJNESHHM MONHOCTAM HACOCA oupenelseM

maral
HEf K.O0.X, 538 =
MAK CHMAJE X sxexTpopBuTATeas ) If A /

(puc.I9), sarem mo cpessedl nmojade HACOCOB BHUHCHAH ..
Hacoca IJAA Kaxnod ero mozesHod mompocTH (pHc,20).Maxcn-

MaJbHEA K.O.0, arperarta Onpele]aln MZ,,: 5.96." fnae, :

2) mo saBMcaMocTH Z - ,i’ f’:,é) (prc.I2) cTpoRr-
Nach 3ABHCHMOCTH Z‘:)f@ ?/ IIA HACOCA KAxNOfl MONHOGTH;

3) moxCHpalicch AHaMMTHYECKOS BHDAREHHe SABHCHMOCTH
9HCIS THOODASMEDOB OT CPEeJHSSKCIAYaTANHOHACTO K.O.J.

HarGozee OAM3KEME K SKCHEDEMEHTAJBHOH 3aBHCHMOCTR
OKA38IHChH PABEHCTEA:

=
=

I.. = E.E R-BT|7 =1 0 4&

ey  cp s Z”"“ - —L_Z (I9)
2) M =5,0 EBT,? : :?

" RS g (P = Eéﬁ—l (20)
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y = 0% D e =) max— 05T (21)

3- N;j =
4. Nn# = 20,0 nsw.zmmF?m_g,%ﬁ_ (120}
5'Nn,- = 80,0 Eﬂrfz_%m 7 ._L‘ﬂfl (23)

6. Ny, = 40,0 882.) e S o

7. Np, = 50,0 xsr, ) op.axe =) max = _;54_ (25)

4) B rperhem uieHe supaxenss ( & ) 3mayeHie Zpﬂm:
saMensiock Bupexenuamd (I9-26), BTOpOl B TDETHH WASHH Bh-
paxenns mahfepesuEpoBazECH 00 Z , @ NOAYYeHEAS NPOHSRON-
HAS OpEpaBHEBAJACH HYJID,

Pemesge 9TEX ypaBHeHE# Nano cleiyniEe BHpAXeHHs A

Z :

onm .
I 2 _ 048t U%ﬂ (27)

{ onm :
j
——
R - O5IL v;;;_.'a n (28)
2 0nm ;
EM.I"
. 57 )
S L gint st (29)
Xonm )
258 -
b 2 _ gsse |FEn (30)
L4 00m :
Fipr = e
&
05 3
ok _ goose [ EHE" (31)
5 00m :
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J
7y mox

e B=N), T-3=80-N,, .
e
0 LARHEM TaCK,3 BMABJGHA 3ABHCEMOCTH Z,, -~ ﬁ’f?ﬁ),

rpafetuecHd OH8 OpencTAEneHa Ha puc. 2I1. wg 4
[o nsHBEHW Tall.4 ompefeleEa 2aBMCHMOCTE Z =fff;f/

InA Raxnof MompocTH Hacoca (puc.22).

. - | T
| USHH
~ 6 i s T
g@ #_1 o
2 e gl
Rk =const= (Mya).
xt: K 3C0NSLm 100000, Twlgj mm‘mﬂﬁﬂfﬂ_ &
— T
HEARY: sEEsstes
¢ s
b 1 L

¢ 4 = Kan-do MHM@&#{HM

Puc.2I. 3aBECHMOCTE YOEABHOTO ONTHMENLHOTO 4HC/A
THIOD&3MEDOR OT umm%em 3 EEHBEI.‘H!E gﬂﬂgcemn
Aa anopasnMep: 1-N,=60 kBT ;2-50;3-40;
4-3035-2036-50 7 7-5 xprt i i
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Puc.22. SABACEMOCTE YHEBJABEOTO OMNTUMANBHOIO HACHA
THIODASMEPOB OT YASABHOIO YMCAA CRBAKHUE.

=%
Jupsell ¢ RpecTHXAMM NOKA3aBA 34BACHMOCTE ﬁ #ﬁﬁ# )

JAs sajaBEoro nmoas Q — H OpE OCpPeJHEHME MOMHCCTH npoc-
THx RoopmEEarax Q — H. STa 3aBMCEMOCTE SHANHTENBHO oTJHYa-
eTcsa OT SQEMCHMOCTH, BRUICASHRON npa pascupke moaa Q - H
RA S0HH C pasnMdAOM DonesHOd MOMEOCTED (OyRETHEDHHE JMRAH) .
llpn onpexe/eREA ONTEMANBHOIC WACAA THOOpASMEDOE HA
npoRsBonsECM noxe § - H Re0OXOMEMO pasCuTh NAOCWAKE 3TOrO
HoJif RA YYACTKH, TATOTEWHE R gaxnofi ¥3 pacCUMTAHHHX MOO-
pocrefi, BHCUETATE INOWANE STHX yYACTEOB B JAOrapuimMitecREX
xoopmaarax { Fy, ), BHABMTH YHCAO CEBaXWA,NPUXOIANAXPA

g8 e MHHEIY INO (p morapadmMmYeCcREX nnqpmarax;ﬁg

¥?
0O 3aBHCEMCCTE Z__ =/ {ﬁ; /, onpenenuts Z, .. » & 38-

_ =7
TeM Eanmuzm . F‘;;P LA KAXforo y9acTHae
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UDTHMAABHOE YHCNO THOOPASMEDOR UM BCETO NOjS ) - H
ODpeJeMETCA RaK CyMMa ONTHMAALHHX THOOPASMEDOB HA Rammow
y4acTKe, T.e.

2L s A

Znﬂm_zfnmﬂ aonm - 2 enm,

[lo TperseMy BADHAHTY ONTAMANLHOE WHCJAO THIODASMEDOR
PACCHETHEANE B caexyomell mocJjieloRaTe ILROCTH !

I. [lo safaHiEM TNONBSHEM MONMREOCTAM M NONAYAEM HACOCA
OnpefensiiE MAKCHMANBHENE K.0.J. arperaroB (oo |

45 00 ZE/{ZB.H:}:[/ZHH.:V&% AN ARKOR

MOMHCCTH Racoca CTDPOMJM saBacHmocT:s A4 =}I(E},‘

3. Hondupane ARAJMTEYECEOE BHpAXEHES ZAENCHMOOTH OFT
gHCAZ THEOO[ASMEpPOP CPeIHEoRCIEYATALUNOHHEOTO K.D.X.

HamGoxee CIMSKAMM B SHCONBPHME HTGNHRCE SaBMCHMOCTH OHAa-

B-EIIE-LH J
; . 1. kom
P IR | | ER .
L. 25 anmt_ | max g i (35)
: o B GEA, 6
2 § ) comne™ 15 ¥ (36)
' g . asr |
3- ;G zqﬂm._ﬂ E ’ {3?]'
3
e § A iqﬂ-m—=imﬂﬂ' - "g'—fr—'; (38)
: pd _  geos
130 ) /A - Ealh (39)
i g :
Ba "'0 i 5‘?13“'- Zm E : Emi
| : S aEa,
7% 80 -me Z,,,,_,. O (41)
Qsé
8. 60 - e = R (42)
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4. Bropoii ® tperEl wiek: BupaxeHEs mEddepsHIWpOBaIECEH
no £ ; mepBaf NpPORSBOLHAA NEEDEBEMBANACH HYAD, PanerEe
9TdX yPeBHSHHIl AAn0 CleNyMNME BEPDAXEHRA 1A £ . !
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&y g 2554 n ;

(44 )
2 onm
2 exe
. ‘:?5?. I
& Q0uTE j mox /
5858,
&t Bt Q585+ Vq,;‘, “n
Z max
- 0605 -Bs '
oz, = MoV 4 7.
s0nm 0645 /

Be

L b e



42

a6y 9y
Qéd Ay

0675

(49)

r?e:‘? 8s '
8. &, onm = V L (50)
8 ::us‘a !

rme B =80 A, >
A = l’A'/.p;:-_' ﬂ,IEE

H prc, 24 l 25 NpejcTARNEHH 3aBRCKMOCTR Z, ~ /a./ {??#/

-f'(n j :

OnTemansHOe um THOOpaSMepeE Imdoro sajapEHoro moxs §-H
MOXeT OHTH OOpeIeJeHO TAK X6 M OO 00 BTOPOMY BADHAHTY.
Ha pac, 2I, 22, 23, 24 OyEKTHDHEMHE BHDAXEEA SaBH-
omioors 2,72 {(n )_nZ% »(Nyd ) . Ina sapax-
goro moxa Q-H (Q-I0-160 a/cex, H=5IJ M) OHE ODOXORAT MERILY
KPHBHME NH = IO kBT M -"*r";r = 20 KBET R OPAMEPEO COOTEET-
c-rnjrm uumaucﬂ, ocpenHeHHOR mo SaNaHHOTD m Q-H
G%. XoopAmATaX (N g 13,5 kBT) Z f'%ﬁ)
h_f( } ;B Ay _Iﬁﬁﬂ:-mm
n-rpl.m;gmu m:um.
Ecai ymexsHO2 EOJMHYECTEC Ha e@IMAALY IICMHSAH B DaSJOTI-
HHX 9aoTAX noxdA (-H pacnpejnelsEd HEPDABHOMEDHD, MSI0MEHHYN
BHEE 947aYy HeoOXOZWMO pemaTs: nid Eaxnol wacTH OOXA OTHeNb-
Ho, [IpemioxenHas MeTONMKA NOSBOXAET TAKXE DONATH BONDOCH
NOCABMOBATEALHOCTH OCBOSHHA TAOODASMEPOBR IPA NOCTOAHHO
pospacranyeit morpedHocTR B HacOcaX,
Mprn HeOOXLITEX NOTPECHOCTAX B HACOCAX MUHEMyM pacdyeT-
HHX 3aTpar BHpaxeH Ha KpuEux (puc.25 m 26) mOCTATOYHO YOTHO,
lpe morpedHocTM B Hacocax Ha sajansod moze Q-H /2= 5:I0
THC,WTYK MEHEMyM DacHeTHHX  SaTpar oOOpeme mTh BechMa
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Eﬂ A?° ,G = 2005 3°-'A/ Ny = 603

= Iﬂ KBT; 2 = Iﬂﬂ mT.

TpynHo. Tak, ODpe ESMeHeHWH YMcla TENopasmepoB or 30 Jo
70 mna oorpedrocTd /2 = I0 000 oyMma pacueTREX 3aTpart
H3MEHABTCA MEEH E8 2-5%. [IpAMepHO TO X6 HACAONAETCA IpE
norpedEocr® Ha 5000 wryx.

Xapskrep E3MSHEHHA pAcYeTHHX 3aTpaT ONpE Joasmofl mo-
TpedHOOTE B HACOCAX NO3BOAAET CYETATH, YTO IAA 34JAHHOTD
noas § — H ysesMueHEe 4HECAS THOOpa3MepoB CBHEE 35 - IO
70-I00 pacyeTHsX 3aTpaT NPAKTHYECKHE H8 H3MEHAET B 4TO NpH
HEeoOXOMEMOCTE MOXHCO CM8JA0 BBECTH MONCJHETAABHHE TROOpAS=
MepH (cpume S0-35), TAR HAR K 3aMETHOMY SEOHOMHYESCHOMY yuep-

0y aTO HE NpEBEIET.

Il coCTARNEHWA ONTHMAJILHOIO PANA THMNODASMEPOB HEOO-
XOOEMO 3HATE ROJHYECTBCO paCOTADIMX CHKBAXHE BEPTHEEANBHOIC
IperAXs, 8 TAKZE YMCAO CHBAXHH, ROTODHe OyIyT BBElEHH B
SKCIAyaTalEn 38 NepH0o] BpeMeHE, B TEe4YEHHE ROTOpDOro aTOT
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Puc.26. 3aBMCHMOCTE paauew,ux 34TpAT OT YHCAA
ranopasMepoB: 1 -ANa= 60 ®BT; /7 = 10000 mr;
2-&:5 s N=5000; 3 ~ Np= 10;

n = 10000} 4 -AL= 10 xery /2 = 5000 mr,
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PS OCTAHETCA HEMIMBHHEM R HABHTCH PYROBOLHEMM HORYMEHTOM,

[lpx maMersomefcA ¢ rojpMs DOTPeOHOCTH B Bacocax DOCTO-
AHHO NPHI2[XABATHCH ONTEMANLHOTO WHCIAS THOODASMEDOB HA RN~
mu& Redomsmolt mepwoxn speMeEs (HAanpEMeD I'OX) HEPO3IMOXHO ,TER
HEX NpH S3MEAEHNE 9YECra THOOPASMEDOE HA 3aJAHHOM IOJME
Q - H MesAoTCA NADAMETDE TENOpASMEPOB. TRuOpasmep,BlHCHEE=-
pxziicd B payl HA NMARHOM ODep=olle, MOMET HEe RORCATRCH B DAX
B CAsMyDIE# OEpHEOM, T.0. OKASATEHECA IPOMBXKYTOYUHEHM.

[osroMy, 00 BAmSMY MEEHEY, HEOOXQNAMO ONIpeNeNATE KO-
MMYSCTEO RACOCOB,KOTOpHE OyAyT SECIAYATHPOBATBRCA K HOHIY
OnNpe Ip ASKHOT0 ,, HOCTATOYHO MPONOJXHTENLHOrO OTpe3Ea BpPEMSHR
(Ecxofme H3 NpemnoNCEeHMA, YT0 YHCJ0 HACOCHHX yJCT2HOBOK BED-
. TERANBHOTO JPEeRAXa Oyfer DOCTCAHHO YBEAMYHBATECH), ¥ JUAA
BTOr0 KOMAYECTEA COCTABHTE ONTEMSARHHR DAY BHACOCOB ,9YECAO
YHAOOPASNEPOR B ROTOpPOM OYyI6T PABHO ONTENMANBEOMY YHCHY HX
AR KoJEY2CcTEA NeficTEyOmMX yCTEHOBOE K NOHIOY DPEBATOrO OT-
[e 3RA BpeMeHH,

OnTEMSAPHOE SHCAO TROODSSMEDOB HA MPOMEXYTOUHHX 3¥a-
nax SyHeT DOMNE[XEBATHCH NYTEM JCTAHOBAEHMA DOCASNOBaTENE~
BOCTE OCROEHNF HOBHX TANOpaSMEpOB @0 MEpe poCTa ROAHYECT-
P& FefiCTBYDEEX HACOCHHX yCTaNOROK, Kaxmsit nopsfl TEDOpasMep
dymer BIMCHPATECA B OUMEf pAX W HOCAe ero OCBOBHMA AarOTAR~
JMBATECA [0 ROENA ODHEEATOrO OTPE3Ra Bpevesx (Y.e. HE Oy-
78T CHAMATHCA ¢ NPOEZBOACTEA).

Hemy Ouza DpeupeERATa NODHTEA COCTAREEHEA ONYTEMANAB~
HHX DANOB THNODASMEPOB NOI'DYXAHX 9JERTPOHACOCOR ILEA Bep-
THEAALHOTO ApEeBAXa AA4 OTpe3Ha Bpemerm jno IS65 r.,RUXOmH
HS OpPMEHTH[OBOUHOI'0O EOIMYESCTBA E NA[AMETDOBR HACOCHHX ¥YOTA=
HOBOK, ROTODWE OynyT nefcTBOBATE R HOHLY 8TOrO NepHOJA B
Conevcrox Copse ®, B 9YaCTEOCTH, B J3CeXHCTaHE,

C srol ueArD OHME cOOpaEH CBENEHHEA O NJARMPyeMOM KO-
JEUESCTEE CHERAXEH BEDTARANGHOIC NDEHAKA ® EX NApAMETDax
(Q - H) % Rowmy BHGPA=HOI0 OTPEe3Ka BpeMeHH. JTH NaHENe OH-
JM HaHeceHw RA ODoxe ( -~ H B norapeduEdecRRX ROODIRHATAX.

[lpe npEEATER pemeHEA 00 OOTEMAMLHOM PANE THOOPA3ME-
POB YHYRTHBANACH CAEeNYUEMEe OOCTOATE ALCTEASD

I. Ypeag4eHNe yHeAbROTO YHCIRE TEOODASMEpPOB doxee de8M
zﬁ= 3,&-4.2; Z = 30-36 nna sapamsdoro mozd Q - H pac-
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YEeTHEX SaTPaT NPESRTHYECKE He H3MEHdeT;

2. PapsoumepHOe paclpefeseEEe TENOPASMEDPCB 00 IOXD
Q - H B ZorapafMEveCcEEX ROODZEEATSX CO3LAET BO3MOXHOCTE
HCOONbSOBAKMA OMHEX ¥ TEX ®9 NOI'DyXHHX SAEKTPONPETaTeneh
IAs NpEBONA EACOCOE C OAMHMSKOBOE MOMHOCTED,
EpEsue pacYeTHHY N0J83HHX MOMBOCTSR npegcrasisor coloR
Dp&MEEe AMARE, NpPOXOUFIMEe noj 45° x ocax RoopmEEar (npE omE-
HAROBOM Mac@Tale Ha OCH adcomcc E OCE opmmHar). Hosromy,
ecae B arrarmduMEYecHEX ROODMEAaTAX OPHAATE dooxad § - H,ne-
PeRpHBAEMEE OJHAM THOODASMEDOM, B BEIE EKBajgpara, TO BCe Ha-
COCH MOTryT OHTH OOBEMHAHH B MEBMMANBHOS WECIO I'Dyon N
JCAOBME, U9TO B Ramjgofl rpymne OpMBON HACOCOB OyEeT ocyue-
CTBAATECA OT OJHOI'O THOOPASMEDA NOIPYXHOI'C SJEKTPOIBETraTE A,

Ecxz Ba rpafmrax (pmc.23 ® 24) npoBecTH
DpAMY0 NApaiASARHO OCK adcmpec, ¢ oppaRaTORf Z:fm = 3,8,
To alcOECCY TOYEeR NepeCceveHEs 5TOR Npamoll ¢ RPEBUME 3aBRCH-
mocT Z j; = ){ (nﬁj OyIyT BHpAxXaTh ROJMUECTEO CHBAEHR,
OPEXONAMEXCHA B2 OXHME THNOpA3MEp HACOCA, LPA JCCTEESHEE RO-
TOPOT'O H3rOTARIMBATE 9TOT THIODASMED SHOHOMHYECHE LlBJIeCO-
ofpasgo, Hs cpapEsHms saBEcEmocTed (pEc.2I, 22, 23, 24)
BRJEO, YTO KOMEYECTBO HACUCOP, NpAXOIMMEXCHA HA OIEH TEDO-
pasSMED OpE YCHOBAH ONEEAKOBOR CTOEMOCTH MX OCBOGEEA, 3HE-
YETENbHO ONpeBHEAST 37y BeJUYMHY ODE YCAOBHE ,u;nqﬁ:epaampnm—
HAA CTOHMOCTE OCBUGHEA, OCOOEHEO ANAf BAacOCOB HelOMBEOM
_ MOmBOCTH,

[lo HeEmeMy MESHHD, OpeNUOACEEHEe O SABHCHMOCTH OTOHMO-
CTH OCBOEHEA THIOpDASMEpa OT €0 LeHs Ommxe K JglcTBATE -
BOCTH, 98M OpeIMoJOEEeHHe O NOCTOSHCTEE OTOUMOCTHE OCBOSHYA
TROOpASMEDE EHE S&BEACEMOCTH 0T MONMHOCTE HAacoca, NOSTOMY
DpH COCTARASHEE ONTEMANBEOrO DANS B ONTHMANEHOHN OOC.JenoEBa-
T ABHOCT OCBORHEA TENOpAa3MEDCE HACOCOB BEDTERANBHOTC Npe-
BAXa, My OyHeM MCXOIMTH M3 NDPENNONCMEHHA, 9ITO CTOEMOCTH
OCBOBHES TEOODA3MEpa NPONODIEOHAAREA CTOMMOCTHE Hacoca.

Ha pac.27 npemcraBneHo ODMEETEDOBOYHOE YHCAO NeHCTEY-
DIEX CERSXEH BEPTHHSJBHOIO ApeEAXA,ROTODHE COyILyT BEEMEHH
B sKcoayaTalmp ® IS85 rs
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Puc.27, Pacnpepesenre gmcia ckpaxesd B3 moxd Q-H.,

llnomaxe noas Q-H B xorapmimu<de CxMX ROOpIAHATAX OF-
A8T BHIVIAAATEH Tax:

b 104269 (6H-%4)45,-6R ) (54, 44,).

(0 masn B a/cer; H - B MeTpax),

/f} =10(% 160-610)(4 35~ LO)4p 554 10/ $0- 535
% = 10(2204-1) x (1,544-1)+(1,74036-T,04)x(1,699-1,544)=
= 7,69%.

YIeJbrHOe ROAMYECTBO HACOCOB, OPHXONAmEecA HA €JMHFA-
WIoWARR /7= 23130 = 3140 0 omn 0-
Iy L s 2y 3 4HCH THMAJBHHX TRAO

pasMepos fZZ =85,

Fnemua YHOAO TANOPASMEPOB MpPE STOM N0 SaBHCHMOCTH
{ﬂ"? j cocrapur Z;7 = I0, T.e, 3BauE-
TE-!II-HﬂFﬁﬂJIE-EE, YeMm YINeJnHOE YHCJ0 TANODA3SMEDOB, NOCJEe YBe-
JEYCHAS KOTODOTO DACYETHHE 3ATDATH NPAKTHIECKH HE MaMeHA-
orea (3,6-4,2),
OOTrMarsROe YECAOC THOODASMEDOE 3JEKTPONOTDYEHHX HACOCOB
BEDTHRANLHOrC JpeHaxs K I985 romy piaa CCCP cocTaBAT:

zmzfmﬁ*g = I0 x 769% = 77
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Yumyupad, 9TO HOCAS YPEMMYERRA YLEJBEOI'O YHCAA THOO-
paaMepos (pume 3,6-4,2) pacuerEne 3aTpaTH NPANTHEYECHH HE
WEMEHEOTCR, JNY COCTERAEEHES DANA #3 ONTAMAABHOIO WEC)A TH-
NOpasMepon NPEMEM MEEFMANBHOE = 7 ,na op = 3,8. Operom,
YHCAO TROOpaSMEpOR CyEeT pDaBHO Z ... = ;.695 x 3,8=29,

Cpensuff x2 PECILIyATAIROHEEA K.u.JX. A8 RaxIoro THOODA3MEpd
COCTABHET "J&. = 0,975 oT MAKCEMANBHOrO E.D.N. Hacoca,.a Ma-
HHMAABHO JOUyCTRMME R.IO.H. - 0,55 0T MaKCAMAIBHOT'O,.
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Pgo. 28, Facnpesensuse noneft Q-H OTPEUSTENHHOTO MCHA
napaMeTpoOB THHOpasmepoB Racocop (madpu
rpaduKke - YMCN0 CKBaxHE HE I THROpasMep).

Ha puc.28 ppencrasneHo none § - H ¢ HAHECEHHUMA HA
HeW TOMAME NPHAATHX TEOOpAsMEpPoB C yKA3aHHEM OpPESHTEpPOBOY-

HOI'O ROMEYECTES BACCCOR, DNPEAXOIAMEXCA Ha HamJul THOOPA3MED
B Copercxom Comse g I9BS romy. EcrectTBeHRO, Jaiabnelmes yee-
IEUBHME THANODAJUEepPOs pAUEOHANERO B 202e Dong Q - H, Tme
UNCAC HACOCOER, NCEXONMMEecH Ba OQAE TAOopasuep, sandoxbmes.,

Me 88 pacnojaraeM MAEMHME O OEASMEKEe DOCT2 YHCAA CKB3~
XAH BepTHRAMBECTC Ipenaxa B CCCF no rojaM X HX napameTpax,
NOBTOMY ONDEeNe MTE ONTHMANbLHEE CPOKN CCBOPHHMA THEOOpa3WepoB
ans CCCP He nperncTaBMAeTed BOSMOXHEM,
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B Tadmene 7 ODpHBOIRTCE NepEeYEHL M OADEMETDH 23 TA-
ICpA3MEDOE HACCCOR WA BEDTAXAALHONC NPEHARA ,MOAYESHENX
B pesyasraTe pacuara, CpaBHEBEA 4KCNO CHBAXHA REDTHESNS-
HOD'O JpeHAXA ,ODpMXOmAmMYcs 1A xaxmull tumopasdep,B arclt
TACJMOe ¢ YHCHEOM CKRAXMH,IDEXOLANKICA a8 OIHW THOODPASMEp
(rpada 6), D0pe NOCTAXEHME KOTODOT'0 BTOT TWIHODASMED 3IKOHO-
MEYeCEN [9Xecoo0passo MSroTABIMBATE, MOMEC OIpPSNAENTH
OOTEMAZEHOE YECAC TANODASMEDOB SABKTDONOTDYAHEX H&COCOD
J4 CKBaXHH BEDTHRANLHOIO JpesHaxa Ha yposme I985 roma.
B oroll xs TaOXMNe ODPHBENEHO YACHO CKBARHH BEDTHEALLHMOIO °
ApeHazma HA TeppurTopAM Ysdemucrana B IS85 r,,npaxonmmpix-
cd Ma Kaxmull ranopasmep macoca (pRe,29), 8 TaRXe IRHAMA-
KA POCTA YWGCA2 CKBAMAH N0 HEKOTODHEM SOHAM OPOEMSHEA
¥3CCP (mo gaEAuM EHCTATYTE YSrEIPOBOAXCS X Cpemasrumpo-
BOAXEOROK), ONTHMAXLHOS YAGEO TRRODASMEDOB 8TOR SOHE N
N0CAENOBETEALEOCTE AX OCBOEHRE (2CH¥ NPEUNONONSTE, YTO
IPYyrEX S0H HE CYyLecTByer).

BHBOIH

lipeancxeHHAA METONMHKA ODDSNOXOHMA ONTEMAILHOIO
JUCAA THOODA3MEDOB SMEEKTDONCIPYXHEHI HACOCOE NLEA BEDTH-
EQILHOIO XDeHAXA [O03SBOJIEY OUDENeJNTS:

- OOTEMENBHO8 YHCEC TANOPASMEDOB NJA JNOOI0 LOXH
Q-H mpR nspecTHOM YMOIE CHBAXHE A HX OapaMeTpax;

-~ HODMAJIEHHM DAR TADCDASMEDOB HACOCOR O MEHEMANL-
AHM OTEIOHEHUEM OT ONTEMANLHOID;

- DOCAEeNOBATOALHOCTh K CDORM OCBOEHWA HACOCOB NPDH
BAMUYEY HAHHHY O NHHAMRKE pPOCTE KOAMYSCTRE CKEBAXHH BED-
THKANBHOI'O JPEHAXA X [ADAMOTDEX CHBAKEN;

- HHSNA30H MSMEHEeHMA YACES THDODASMEPOR, B KOTODOM
paCHeTHHE 3aTDATH UPAETAYECKE He FIMEHA0TCH,

CQasjryeT OT™METHTH, YTO NDE OOpPENEAEHME ONTHMAIEHGIO
qmcas TAoopasmepos gaA CCCP m Y3CCP maMu OMIH ACOOALAG-
BAHE OPAGHTHDOBOYNHE NAHHHG 0 CTOMMOCTA OCBOGHMA HACOCOB
A HX cedecroEMocTid, OmHEAX0 DpM YCTEHORJISHME dollee TOTHMX
sEayoRAl STEX noxasatexsl Do sunApmueckEM QOpMYXEM ASIEO
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Puc,29, Pacupenmenenme nozet (-H Trmopasuepon,
O0NJeRAMAX O0CBOE 0o 3axasad Ysoe-

KxcTasa k I985 r, ﬁﬂ? ygera norped-
HOCTH MO NDyI'EM 3S0HAM).

OOpefeNuTh HOBHE 3JIHAYEHUA ONTEMANBHHX YHCeJ TROODA3MS-
POB.

[lo npepaoxeHno) MeTOmMKe Okl YCTAHOBAEH ONTHMAJLEEA
pAKX THOOPAaSMEpPOB INA CKBAKMH BepTERANLEOr0 apenaxa p CCCP
n ¥YsCCP ma ypoeme I985 rogza, B xauecTee mpumepa OHX OO~
paneJeE NODANOE OCBOGRNA TANOPASMEDOB IR HEKOTODHX Dalto-
Hop YaCCP (ops mpeapomoxems 00 M2ONMPOBAEHON CYWECTROBE-
HAR) .
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AJ0,0PJCEA ,

K8HI. TeXH. SaYR, PYROBON. OTHENNA OX[PEHH BONHHEX
Pecypc OB

(CAHMMFY Em.B.J1.Eypusa)

TIPOI'HOS KAYECTBA BOAH P.CHPIAPH

lpenpapRTeNEHLE NPOT'HO3 KAd9ecTEeHHOTO COCTEBE BOMN
p.Cupnaped pa3paCdoTaE B8 OCHOBSHU® BOMHOrO Oarasca,coctrap—
nemRuoroe CpemasrenpopomxacukoM B "Cxeme EKOMIAEXCHOTO HONOAL—
S0BAHHA BONUEY pecypcoR CGacceina p.,Cuprgpeu”™. IIporscs na
I975 Tox cocraBRAAaca ¢ y9erToM no3HOR MexadwgecRoR E Henome
HOHl CHWOJOId9ECKOH OYKCTHRE CTORA, OUNCTRE YUATHBAJACE MMB
TaM, I'Ie corjJacHC NAAEY OpemycMaTEnancd BeOL B padoTy O9H-
CTHRX coopyxemuit,

HporeosMpopaias NPOASBOMENE 0 @ON2BOMY COCTABY DeKH
00 roxy 75%-Eoft ofecnevesHOCTH IDH BONONOTPECNEHEE HA YPOB-
Be 1975 & I990 rr, Ocranbmne BUNH Sal[¥SHEHES pacCMAT[H-
BANACE HA cAyYall KPATAYECKOTO COOTHOIOHHA MEXLY KOJAMYECT-
BOM CTOYHHX BOJ ¥ PeYHHM CTOROM,

C nened COCTAEJEREA NPOTHO38 HaM® Jua0 onopefejeHO clae-
nyomee :

-~ XapaxTepECTHKE CTOYHHX BOX, BAMAHEE HX Ha odmee ca-—
HETAPHOS COCTOAHHE BONOEMA.

-~ KCHLEHTpalHA pANA KOMIOHEHTOR, BINANGAS HZ OpIrano-
JENTRYeCEAe cBolicTRa BOMH.

~ KOBIGHTDAINA CTHRNRHHX BONECTE B BOIE, BIMADMHEY Ra
CAHRTADHO-TOXCHRONOIEYECEES CcBOMCTRE BOMM.

~ FamedeAme conesoro cocrapa poju (mmifEEe cOpocoR
#0JLEEETODEO-IDEHARKHNY M BOSBpaTHHX BON).

Hauenenre MeHepajmsarge BOFH Oacceflia p.Cupraphi B
OCHOBHOM 38BHCAT OT ROJMYECTBEA 2 K3uaCcTBa CODPCCOB HOMNER-
TODHEX ¥ BO3BDATREX BOJ. MCNOAL3yS JABHEE HCCAENOBRAEEM

CAHIMMFY, Kaarmnpopomxosa, Yaranpopomxosa H IDyIux opra-
Hezamell, My O[EMAEASE cleIyDIpe H3MeHeHHUA MIHEDANMBAIME KO-
N8 RTODHO-DOHARHEYX BOJl.
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MrHe pa W36 HOJUIBKTODHEEX BOJ @EpPTaHCROE NOMEHN B
OCHOBHOM Rozednerca B mpememax [ - 2,5 r/n. CpenseBapemes-
Haf MHEHepA/MSSIEA B PACUETE NPOrHO3a NIMAMMASTCS pABHOR
1,85 r/n.

[lo cpensEeMy TEYEHUN MiHepaIE3alls KONNCKTODHHX BOX
coerapnseT 1,2 - 4 T/n, a Yy KOAAEKTODOB, CTOK KOTODHX HO-
crynaer B ApRacafickyp Bnamusy - 1o 5,0 r/x u Gonee, Cdpoc
g3 Ap=Eacaficrofl Pnamsu P CHpIapsD, yWITHDABMHR B Canasce,
paser I,51 EM/Tof, CO CpejEeB3BeNEHHCH MaHepamsarmed
3,5 r/a. lpEeuMaemas B pacuere NPOTHOSE CpenBeB3BEMEHHASR
MEHeDanEsaad BOOH c6poca ROMBKTODA B CPElHEM TEUeHEM
p.Cupraps® paesa 2 r/7n. [lo YaRmpy w»uHe panusalmA BOJN ROANEK-
TOPA ReSHAYRTAABEA; CpelHeBIBemesRas penm4asa ee - 0.8 r/n.

I'pynna aepolepexHHEX ROMASRTODPOB — I'ASBHEE nNoiMeHHEA ©
v ne pangsameed or 2,0 mo 3,4 r/n, lypyssaxckai - 2,5 - 5 0/,
B OpOY¥e - MMEDT CpejHeBSBeMSHHYD MEHepan@savEp zo 3,0 /.

KOnneRTOpPHHE BONH HEXRErO TE9eHHA Mano EsydYeHu. D nep-
CNeKTHBE MNAHHHER pafiod, B OCHOPHOM, OyJjeT OpOURTHLCA BOZBDAT-
HHME BOJAaME, [03TOMY OpemnojlarTaeTcd, 9TO MMHEDANMSALMA ROJ-
JEKTODHHEX BOJ OyJneT NOBHUNEHA W ApPMO/MIUTCH R TPYHTOBHEM BO-
JIEM &

MHrHepaIM3alKs WIYUeHHHX KOJNEKTODHHX BON KonedreTcs
or 2,5 1o 5,0 r/a; y TPYHTOBHX BOJN OHE2 OYEHbL CONBWAR -
noxomaT o 25 r/a. Mmeepammzauus B nofime p.Cupraps# coc-
rapwier I-3 T/A; ¢ yAaneHMEM N0 CYXOro pycaa - 3-5 1/a;
EEEe - or 5 mo I0 r/a (cynsdarTHo-xnopumnue BOiH) .MMenn-
cA GONBNEE MACCHEH C MEHepanmsammedf rpyHToEHX BOZ ot IO
oo 25 v/a » donee (xnopammro-cyabdaraHe BOH). [losTOMY ME-
Hepanm3angs ROLJNEKTODHHX BOJA B NEPCHEKTHEE NPEAKMAETCH
paproit 3,5 v/1.

CocTasje HHEull DPOTRO3 OXMAAEMO# MEHE pa/M3allE HE §po-
pens 1975 m IS990 rr. ABAAETCA NpelBapETENBHEM, TAR Rak
NpMBeeHHENE pacueTH TpedyoT JTCYHEHAA E MONOAHATEABHHX
Bccnenopanul.

HosnesTpa@D NAOTHOI'O CCTATRA 00 D.CHDIADEE DACCYH-
THBAJHE 1O SABUCEMOCTH

K= Q. K, *Q-,-_ﬁ':*qfaﬁq_l
0+9,+0,
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T LE K - o=umaemas RORLEHTDAIES DEYHHX BOX JARHOTO
CTBOPA §
Q - pacxon pexm, nocrynapmuil TPAHIMTOM R JAHHOMY
CTBOPY 3

Q,uQ, - pacxoms KOAMEKTODHHX ¥ BOSEDATHHX BOM;
K, - RoAueHTPAIMA KOMOOHEHTOB B DEKe;
K, Ky- TO %8 COOTBETCTEYMIMX HOJIEKTOPOE.

MEHe pausando A060ro CTEOPA ODPENeNs)E 0O CpelHe B3pe—
meHAOK MEHEDANMM3AUKE, NOAYYEHHOH H3 CYMMH OpPOH3BENEHEA pac-—
XOJA HA RORNEHTIALAK K&K TPaHSUTHOT'O CTOKAa, TAK W BOSBLAT-
HHX BOX., B pesyinrrTare DacCYMTHRAM CYMMADHHE MOHHHE CTOR
B MANTAOHAX TOHH coxell B ron B NagHOM CTEOpE. e /BHuSM
MOHEOrO CTOKE HE CcyMMADHWI pACXOI pACCMATPRBAEMOTO CTROpA
onpefs AN CpeMEEroJCBYD MEHepamsatmp (r/x).

Mo AToram nperEapuTe JBHOIO DPOrHOSA DOBAHNA MIHE Dau-—
2anus B cTeope Kans B 1975 r. cocmeur 0,65 r/x, BEEa OO
TEUEHHD DPORCXCIET BApam@BaHNEe MHHEEDAMSSIEM BOTH 38 €987
cOpoca KOAMEKTODHO-JIPEHAXKHHX BOI, ¥ COLepDXaHHE MNOTHOIC
ocTaTEa 00 cTeopy Baradax cocramnast 1,08 r/n, Hanemmuecruii-
1,12 3/4 .

B creope KOKOyZa®r KOHLEHTDALEA OJAOTHOTO OCTATKE ,BCJE -
CTRHE NpETOXA BOA Yupumr-AHrpenckcro OGaccelita ¢ nonmxesHol
rognenrpameedt paeea 1,06 r/n., B creope Yapmepa - 1,36 1/a.
Ha yvacrre Yapmapa-KasaZZHcK NpEpOCT MAHEDEJEIAIMH COCTAR-
mer 0,5 /1. Jro odmacEAETCA TEM, 9TQ, XOT4 cODOC ROMMEE-~
TOPHHX BOJ HS [JSEHOM Y9acTHE M HE3HAYETE JeH,0NHARO,CONSBHE
38TACH B TPYHTOBHX BOJAX H OousaX KoaednoTcAd B OUeEb O0Ab-
[EX npenenax. BereIcTREe 3TOTC KOHIUSHTDAIMA MWIOTHCTO OCTAT-
®a B oreops HasaimEcR coctTepaseT 1,77 T/n. Tarmm odpa 3o,
0o npersosy Ha I975 r. mpexnosaraemMoe M3MEHEHHE MEEE pandsa-
ime 10 p.Cupmap:e cocrasnder or 0,65 mo 1,81 r/ax.

B pepcmertEee K 1950 r. Ea4YecTBO BOIH N0 OTBODY Hanb
peraeTed 623 wamenedns, T.e. 0,65 r/n. OcHORHOE M3MEHERHE
ROHIEHTPAIME KOMIOEEHTOB BOIH CTORA ORMIAETCA B CDEJHEM TE-
YeHME B MSKCEMANBHOE - B HAS0BLE peKH. Tag, B cpemHeM Tewue-
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HEM Beau4uHa NDACTHOIO OCTATHA N0 CcTRopy Leradapr cocTamRuT
1,25 r/a, a no KorGynary - y=e 1,16 r/n; B HamexmmEcroM -
oHa Oyxer papma [,42 r/a3; no creopy Yapmapa - 1,41 r/n, a
R KaszaieHCRY KOEUEHTDAIMA yERSyEwMTCA Xe 2,2 r/n (co cdpo-
com B ApaiabcKoe Mope 2,42 T/71).

Taxem OOpazoMm, BA juacTRe of Yapmapwk xo Kazaamucha
KOHUEHTDAIIAA ONOTHOTO OocTATRA 38 20 ZeT BO3IPACTET DOYTH
#a I r/n, Beumy Torc, 4TO KOJANCXTODHNE BONH JBARKIH HCHO I~
JynTCA HE OPOIEHEE , MEESpA/M3alida MX opuraTa B 3,0 7/a. Or
ECTOKa8 X0 yCTBE wEEepanzsamis CHpmaphs OyleT yBeNHUYNBATLCA
2 B 1990 r. gocrurser 1,8 r/n,

Pesyisrars pacuera no NPOrHOSY HR YDPOBHE Da3BUTAS OpO-
meHma mpa J976-I1990 rr. opumegenu B Tada.l. Hax munec B3
TAGIEDH , R3MeHAHNA MEHEDS/IR3AIEE B HCTOKe DOYTE He NpoH-
sofiner, OcHOBHOS yBEJIYEHHE e OEMJNAETCH B HU30BBE - Ha
I r/xm B cpenen Tevemm® - 1o 0,5 r/n. Pesroe yxyamenue
RAaYecTBA BOMN npomzofigeT 33 CUET HIMEHEHUY 28 AHUOHRO-R3-
TEOHHOI'O COCTABa ¢ YReJMUSHUEM JETRO PACTRODMMEX coreft
(Na* Mg*TCa*™).

Jlo creopa Kank cpeis asEROHOE OyOyT NpeodnanaTts Kapdo-
Rarmye coms HCO,, mxatmomop - Ca’™ m romsko B sepxomse Ha-
puRa - Hg""". HeumHas c0 CTBOpE ARIEAD MO0 ADanECROTO MODA
6yfer npesamepopaTs oyasjarsas rpynna ammonos S0, a cpe-
T8 KATAOHOB - Ca, 3aTeM NOABATCH [GPHOZHAYHHE KOJMYECTBE
RATHOHOB Hg"'i NQ"  muxe Tovenp—-Apura Gyner npeoSragars
KATHOH H’ﬂ:

ABNOHHEO-RATHOHHHY COCTAE BONH HW3MEHAETCH B 38 BACHMO-
CTH OT BEAMYMEH OJAOTHOTO cocTaBa. Jlo cymsms mosce 0,6-0.8
r/x npeodaanaer HCO,, a ope Goszmell Mumuepa/M3almy BOZH -

50; . Cpem warsomos no 0,7-0,8 r/n npeogpanaer Ca't,
a npa Conee Bucoxol mmeepammsampm -NA=MQ . C rugponoc-
ra Hagexymucroro mpe cywme modop Bupe 0,8-1,0 r/n npecdna-
maer gataon NO©, B mummem reuenmu Cepmapest ¢ I975 r. dy=-
& = = +
nyr opeodmamars N&°7,QR S0, B ysemuurca MY .

[IpE NOBHMEHHME MEHEEpAMASAIEE M0 3 I/1 ynorpeGiieHHe Bo—
A3 P.CHpmapeM a8 neneff BoZocHACGKERWS NENRETCA HE NDUY OMHEM,
Henonksosanme ee mad OopomeHHEA JOAXHO OHTE H3yYeHO,.
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JonoanuTe IO OHJ COCTARNEH NPOTHOS KAYECTREHHOT'O
cocTapa BOMH P.CHPIRDEE ¢ Y9ETOM NPOMHENEHHOTO B XOadilcT-
BEHHOrC OHTOBOrO SarpasHenuA (Tadn.2).

lporeoa #edecTBs BOOH 8a 1975 r, cocTaBAAJACHA € y96TOM
AETONHOM mMexaHW9ecKOod ® OHONOIEYECKOl OYHCTHE CTOH&; HA
1990 r. - ¢ yueroMm OONAOH OYECTKE CcTORA, C 3THM ydeTOM H
Ol pACCYMTEH COCTAB COCTATOYHHX 3arpA3EeHHR EH BANARME HX
HA BOXOTOH. :

FeayasTaTs NPOIHO38 Ea96CTBE2 BOIN 0O CTBODEM CHENyD-
m@e.- Crpop Kame Ha coBpemeHHOM ypomHe, xak ® K I975 r.,
oTHOCETCA K Bomoroxam [ mareropmt. [locne sannoBuHx COPOCOR
AR HXaECKOTO TRAPOIM3IHOTO 2EBOJA M CTOKOB I'OPONOEB AHIME&-
Ra, Hawawrana, bll{g Ha masHEOM y9acTHe OYHAET paBHa 4,5-7
Mr/a; ORECIAEMOCTE: RocTHrazer I6 mr/i, rom-teTp - 0,04,

Ha ypoere I990 r'., aTOT y4acTOK C YIETOM NONHOW OUYMCT-
KM CTOKa nepejlmeT B YMCTHA BOKOTOK. Tak, HlKg ompexmeaser-
cA B 2,2 M/, T.8, B Opemenax HopMmy. llanee mo pere npowc-—
XOMMT CaMOOYHmeHEe, M BHOBER OHA 34TPA3HAETCH TOJEKO MCCXE
Coxcroro ® KaparannaxcKor'c KOJAERTOpPOB, I'Ieé peKa 3arpAs3sd-
BTCA, B OCHOBHOM, HedTelpONyKTaME NpONADOYHOR CTEHIEE H
Hedrene pe paCaTHBADMAT O 3aBOMA.

- B crBope AKI®ap Ha ypomee IS75 r. BOIOTOK Oynmer za-
rpasHeH OAeHKOM Hedmn o KalipakKyNCHOTO BOHOXpaHmnmua.Ha
9TOM yY9aCTHE NOABJRDTCA NONCJHUTENEHHE COPOCH €O CTOPOHH
r.foxanma ® r.lesgscka. Bl Ha ypoBHe 1975 r. noxXomT
no 3,5 mr/a, romu-tETp - A¢ 0,043 Bomorok oTHOCHTCA K I
gareropuu. Ha yposre I990 r. nocine nonnoi mmu-mn!amjr:-
cTEMA cdpoca ¢ HedrenepepadaTHBAKIEX SAaBOJOB, NpONapOMHON
CTaHIEX ¥ Zese3HONODORHOrO Tpancnopra, pP.CHPIADEA Ha OTOM
yuacrie Oyaer BOroTOKOM II RaTeropmd.

— Creop Bexadancrafl mRa ywacTxe, RoTopulf pacnpoctpa-
AAETCH HO COpocoB p.Axanrapad ¥ p.Uupmr or Hafiparuym—
CEOPO BOLOXPAHMMHNA, HMeeT CTORM, WIYUME TPaH3IATOM M3 BEpX-
Hero yJ9acTFa, M JIONOAHMTEABHEE CTOKM - C Y4YacTHa Jepode-
e &HOT0 BepxHe-CHPrapBMHCKOrO, 8 TAKKe NpaBOOEpEXHOID BO-
NOX03AACTEEHHOrO pafiOHOB,
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[Iporao3s HaueCTEEHHOIO cocTaBa BOIH D.CHDIZADER

1970 rox
Y4acTOoR MAH. M%/TOL ' M/
‘X053 *NpOu3= :CyM.
"OHT. :BOJCT- :0YMCT~. KOMIOEEHTH
.CTORN : BeHHHE ,E& 3arpARHEe HEA
Kans 1.6 247 2.9 EER5 -7
OxmcnaeMocTs = 16
Kom-TaTDp - 0,
Axmzap 82,7 109 69,5 BlKg - 4,6
lnenxa Hedgma
Bexadan 90,1 17,5 71,3 HiKg - 4,5
Komm=-TRTD - 0,04
Hamemmincrmi I4I,I I27,5 7I,3 Komt-THTD - 0,04
g&gﬁggﬂﬁ M= Na.ocraTox - 900
Odm.zmecT. =I0,2
_ CyaspaTy = 200
Kordynar 414,1 802,95 582,0 Ammax - 2,0
EHH5 - 5,8
Kom—-TrTp - 0,04
Kuzun-Opna 42I,I 84I,5 582,6 Homm-TETD - 0,04
E]]HE - 7.5
Oxncngen. - 18
Ia.ccrator - S00
KazamuEcK 421,4 846,I 582,06 EHH5 - 3,0
Kome-TRTD -0 ,001
a.ocrarox  ~I406
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Tadamnoa 2
Ha J975-1990 rr.

1375 roxm )
gﬁ;g'ﬁ' wne.N"/Tox MT/ 1 ‘Eare-
R e, , TOPRA
WHE— g IBONCT=: v R g, KOMOOHEHTH * 3AT pAS-
HEA , . BEHHHE : : SAr DAJHE HAA . B AN
M 4,6 - ) o E]l{5 -4,5 1
Kom-TRTD - 0,4

Iy 12,9 I42,2 107,5 {5 - 3,59 0
[IneERAa HedjTH
Kon-TETD - 0,04

Iy I44.3 Ie2,2 109,5 EﬂH5 - 4,0 B
Koms--tHTD - 0,04

11} Komi-ToATD - 0,04 01

] 507,4 64,2 790 ANMOIER -2,.0 0

' BllK, - 4,5

Koau-TaTD - 0,01
lIn.ocraTox - J200

] 5I5 I0IS 796 Konp-tHTD - 0,04 U
El'lH5 - 5,5
Orucngem, - 14
In.ocTaTor - 1600

1] 516 I024 T BllK¢ - 4,0 10
Komu-1ETD - 0,04
[In.occTaToR -J500

CynsdaTd - 0,6
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Ipomoménme Tadn. 2

1990 roxm SR
Y4aCTOR mu%@m L v/ f::;n:
.X03~ NPOE3:CYlle ipoymocooem @DEA °
:ﬁm'. =§E§ETT§H%H_:EHTMHHBHM§EE3=
- (AR ‘Re- .
HAA
Kans 169 I4 165 I IB3 I?
ARIXAD i
bBeradazn 1048 888 I916 PBlKg =~ 2,7 II 1936 1839
Hg nexmeac KA
{cTBOD camo-
OYHmesEA i
Kordynax IS64 29I9 BIK; - 2,7 [0 4883 4683
[in.ocTaTor
: 1300
Kusun-0pna 2164 2928 4360 TBlHg - 3,0 10 5092 4837
[In.ocTaTor
2200
Kasammuacy 2264 2943 4470 Ila.ocraror @I 5207 4946

2000
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Ha maRHOM yYaCTRE ROMOOHEHTHR OCHOBHOIO BHIA S3ATrDA3HE-
AaEg Ba 1975 r. OymyT T@ ®e, 9TO E HA COBPEMEHHOM yPORHE,
370 X03ARCTEEHEO-OHTOBHE CTOYEHE BOJIH, NADUME yBeJdYeHHES
BlKg mo 4,0 wur/x, xom-rerpa 70 0,04,

Ha ypoeee I990 I. #eckoabko mopHCHTCA BllKg - mO P
Mr/2, 2a over 5%-HOE HeJOOYMCTKE XO3miCTBEeHEO-CHTOBHX CTO-
KOB, 9TO NDEASTO B JONOEMAX DOAEOE OROAOTHY9ECKOE OYBCTHE
CTOKA,

Ha yposae 1990 r. p.Cupmapss Bs BeraGajcHoM yuacTe
SymeT somoroxomM II Rareropms.

- Hanexmiecxult c¢TBOp X0 cCpoca p.AXaHrapad - 3ToO
y92CTOK CAMOCTIHNEHEA; Ba ypopHe 1975 r. oR oTHOocETCA K I
HaTErOpuE 38 CYeT NCBHISHEA HODMHM MROTHOr'O OCTATRA ,CyARja-
T0B, MATHAA ¥ XeCTROCTH. [IPOrHO3@pyeMas BEJHYMHA NNOTHOI'O
ccrarTRa Ha yposme 1990 r. papRa 142 vr/7; COOTBETCTBEHHO
BO3pacTADT ¥ cyibfats, B CcOMM MATHMA. [lO0 MIZHE DAV 3ALAH
CupmapkfA B cTBOpe HagexmuHcroM Ha yposEe I990 r. OynerT or-
HOCETBCE R Bomorory [l RaTeropmm.

- Komroynarcem#t cTeop. OcHOBHOe sarpAsseHMe CHpHADHA
noxyYaer 3a cueT cOpocoB p.4iMpum#, AxagrapaH, I'eizuresd.

Ha ypopse IS75 r. OCHOBHHME KOMNOHEHTAMH SArDA3HEHHAA ABIA-
nTCH H]]I{5 - 4,5 vr/n; rome-TETp - 0,04; coyM aMMOHMA -
2.5 mr/n. CneupbudecKEM SarpisHeHHeM. BA 9TOM yJaCTRE ABA-
eTCH NOBHNAHME A30THOH rpynnu cone#f amMOHMA, HATDATOB, HA=-
TPATOB 3a CYeT COpPOCOB NPOMHUZSHHHX CTOYHHX BOox U2XK; xo03-
OHTOBHX BOX TropomoB AHrpesa, Tamxenra, Ynpuexa, SEreond m
BHOCHMHX ynoOpeHmli Ympumx-ARrped-Kezeccroro Oaccefiga,ydac-
TOK DeKHM OTHOCHMTCA K Bogoroxy Ul xareropmm. IIporsoa Ba ypo-
pae 1990 r. maer nosumwenue BlKg xo 2,7 Mr/n; IJIOTHOrO
ocrarra - a0 1,4 wvr/i1. Pera orsocmrcs X Bomoroxam Il Rare-
TODER .

- KeunopmaEcHER ysSacTOR HA ypoBRe 1970 r. HMeeT nO-
BumeRRYD BllKc - 70 5,5 ur/n, oxucaAeuocTs no I4 mr/n, B
CTBOPE NOJHOI'C CMemeHER moche cipocoB LKK Bexuyuua njoT-
HOro ocrarka mocraraer I,5 wur/a, mom-TaETpa - 10 0,04,
YuyactTox B rareropHE,
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- Hasa/mHCR - yYaCTOR Omocne cOPOCOB CTOYHHX BOX ro-
poma; peka B 1975 r. ormocETCcH K BojoTory Ul rareropmm ,BlK
~ pospacraer xo 4,0 mr/an, nnormEui ocratox - go I,5-1,6 mr/;;
Kong-TATp - Ao 0,04.

B pesyaepraTe pa3paCoTaHHOO NPOTHO3A RKa4YecTBE Ra J975 -
I990 romu Ouwme cocraiaeHa "Cxema KadecTEa BOIH D.CHpIApDER
B DepcnexTnee™.

JanEul ODOTHO3I MOxeT OHTE HCNONLIOBAH OPE BONOXO3Af-
CTEBHHHX DACYBTAX,

IRrTeparypa

l.TeBEepaarEaA €¢XeMa ROMINGKCHOrO HCOOLs-
SOBAHMA ¥ OXDAHH BOJHHX pecypcop ¥Ystemcroll ,Kup-
rescrolt , Tampmrcroft ® Typrmencrofi CCP (nepeuft srams
1966-1970 rr.). Tammesr, ¥3HHTH, I965.

2.1 asapesB KJ.,Axyme 2a HC, Oxunaeuue na-
MEEEHHAA MEEHEePaIM3AIlMHE B OTHOCHTENBHOTO COCTAaBA
BOOH B Oaccefiee p.Cupmapea (Ha yposee I980 r.).
[mnpoxEMmYecKn+ marepmasmi, T.X  l., Tripomerec-
B3maT, 1965,

3.0 pnora A,J. BonpocH OXpaEH H OYHCTHE OT Sarpas-
HeHEA BOIHHX HCTO4YHERCE CpexHel Aswme, "BompocH
THIPOTeXHARE", BHO.33, TamkerT, 1568,

4, JRnoHCEHE# A.C, MarepEamu Ang reoxdMAqecHOd
XapaRTepACTERKHE BOX TyprecraHa. YOpaBneHEe BOIHO—
ro xosditcrea B Cpennelt Azmm, Tamewr, I925.

5 Anerma 0.,A. Teuopoxemus per CCCP, w.l, raJgI,
Tpym: ITH, mun.IS5, M., 1949,



A.I1.OPIOBA,
KaMf.TeXHE.HayK, pPyR. OTHeXNa

1,8.APOIEHKQ,
CT.MHEGHED

H.A.COAOJKHHA
MY . HOYUH « COTDs

(CAHMUPY mm. B.J. Kypuma)

JAPARTEPHCTHEA KAYECTBA BOJH BOLOTOKOB BACCEHHA
P.CHPJIAPEM H PEKOMEHJAUMMW MO EE OXPAHE

Botpocd KavecTBAa BOAW M CTENeHD €8 SArDARHGHAA, & Tak-
®e pazpafoTEa MeponpWATMi NO OXpaHe BOKOTOROB OT SATDASHE=
HHfl NOANEpRHEyTA nocranoeneErex (M CCCP or 22 ampezs I19%0 r.
"0 Mepax 00 yOODPAZOYEHMD HCOONB30BAHMA M OXpaHH BOJHHX pe-
cypcos™, a Takme meduM DAAGK DOCTaHORNeEMH consHmx pecnyl-
IHK, B TOM wiche # nocrasopnmenuer ¥sCCP "0 mepax mo yuyd-
WeHAD MCHONB30BAHHA M yCANEHWO OXDAHH BOAHNX pecypcos”.

Ofnency oxpaHH PORH:X pecypcor CAHAWPH nmpomegenH Ha-
yuuHe #ccneponanus B Oacceftse pexm CupaapsM, HANpaBNIEHHHE
Ha BelllONHEHWe ITHAX NOCTAHORAEHMH.

OcHOBHHKR MCTOYHHEAMM BarpAsHeHEs p.CuHpZaps¥ ABIADTCH
NpOMMUAGEEEE, XO03RHCTESRHO-OHTOBNE CTOYHNE BOAH M ROINEE~
TODHO-ADeHEK HHE COpOCH.

Ofuee EOAMYECTBEO NPOMHMNEHHHEX W X03AMcTBe HHO-OHTOBHX
CTOMHHX BOA cOCTaBARET 1 MApR. 267 MHH..HE!PDL KOOJeKTOp-
X - I2 mw?/roz.

Pera Cupgapss oT HcTOka 10 KalipakxkyuMcKOrO BOAOXpS8HM=-
IEma moxywaer 212,5 MmE.MT/rol crounux Box depraHckolf xo-
JHHEH, B TOM uMCHe NpOMHmIEHHHX [29,8 una.:lafrﬂn, H3 HMX
42% cOpacHBaeTcs 023 QUHCTHM.

E HacTosmee BpeMA 28 KPYyNHHX OPOMHUWIEHHHX TPEANPHATHH,
HedTenpOMHCACE W DAZX KOMMYHANBHO-CHTOBLX O0LEKTOB 3arpA3-
HADT BOAOTOKH PeprasEcEcH# ZOINMHH.

ToasE0 B cTokax PepraECKOT'O HedrenepepabaTHBALESro 3g-
soja coxepxmred 0r 20 30 500 mr/a medru um or 5 A0 2000 mr/x
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(peuonon, B Irox copacueacrca xo 1550 v. Redmm ® 800 v, de-
HOZOB., :
A30TROTYEOBHA KOoMOERHAT COpACHEABRT B BONOTOEN BMeCTE C
OpOMEOAS HAHMA CTOYHEME BomaME 233 T. aMM@2YHOH CEIETDH M
I03 7. amMmaaxa B MECHI.

B ¢cTOYHHX BOJAX AATHADHRCHOI'O He(gTeIApepaldsTHEANNEIC
sapofa cojepxurTcs Ao 1000 mr/n medreopomykTos E xo 30 ar/a
fes0aCR,

B samnopux cOpocax npouapodpoffl crammm - mo 20300
MIr/n1 HedTH ® deHonoB,

B r.Koragme camMuM KDYIHREM NpOMUJEHHEM OORERTOM ¥ DO~
HORHEM ECTOYHMEOM 3arpASHEHHs BOJHHX DEcYpCOB HBAAETCH CF-
nepjocfaTHu# 38BON, B CTORAX Roroporo nmo 3000 wmr/n comAmol
EmcxorH, ¢ropa 250 mr/an, pH = 1,6. CTOKE 33ROMA BMACTE CO
CTOREMN DOPHARANHMIAINEA , WYJACYHG-NPANEAEHON (JadpHrz copack-
paprcA B Coxckmi ROAINEGRTOD, 3arpAsmEAd ero Jropom, =mpama,
OOBHEASA E[[E5 E CHEXSA RECAODOXL.

Crounbe BOmH r.ARMEEARA NONAJADT B ECNADHETE ABHO-RAKO-
OETEBHKE KaDTH ¢ pacxomom II7I3 HEJ"E‘,?‘T. y padoTaxipe KAR
nons quabTpanME, B Deprox neperpysKE Kapr crom, uMemnui
BllKs mo I6I0 sr/a, oxucaiexocrs ro 935 wr/a, pH = 3,8,
CepORONOPON IC 6,5 Mr/a, BSBEmeRHEe BemecTsa jo 53I0 mr/a,
HeOooCpeACTBEeRHO ROCTynaeT B p.MapalapeD, CHABHO SATDASHAA
ee. Ha ResecTBo Bomu P.Hapalapbi, 8 CAE2IOBATENBHEO, B P.Cup-
JADEM BJAMADT B CTOYHM® BojH r.Hamaurama ® r,Jemmscea.

Pera Ha yuacTre oT Keilparryscroro no YapmapHeCROIo
BONOXPAREAMMA THOXYYasT 949 MM /TON CTOSHHX BoA ¢ Ynp-
YHEK-AHMDe ACKOICO NpPOMENJEHHOIO palfoHa , & 00 daccefHy
p.UupuER cymMa cOpoca CTOYHEX BOX cocramaaer 20,3 M°/cex
(BRmouas TamEeHTCEYD o6macTh), Do Gaccefiny p.AxaRrapan
9,2 u°/cer, O0mee ROMIYECTBO CTOUBHX BOX 10 Yu pyHR~A RPDE B-
Ccrouy Cacceilmyonpegenerno ® 30,5 m” /cex.

Camzd KDyNEHHM [POMHIE HEHM OOLEHTOM, 34D PA3HAOMMEM
p.YEpurR, ABAAETCA CTOXK YHPYMRCHOI'O 3JIERTPOXHMUYECROID
KoMOuEaTa, mMemumlt copoc 9,8 M°/CEK, SarpASHEHENE CORAME
amionns or I0 mo 520 mr/z, mETpaTamM# or 25 no 560 mr/i,
HETDETAME X0 6 Mr/n, JpyrEM KpyOHHM OpOWSDBOJCTBOM,CODac HBa=
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KM CHABHO BATDHSHEHHHE BOAH B DP.UNpYER, gBaderTcd ROM-—
HAT TYrOMLIABKEX E XapDONpDOYHEX MeTaincn, CTOYHHE BOIH &0
CONepEAT HOHOP aMmoEEA 1o 2800 mr/a, merparos mo 15060
mr/n, EaTpErToR jgo 70 mr/n, nnotHuft ocraTok mo 20000 mr/n.
Ha ravecTEO BONH pP.UMDYMK BAHRAET TaEEe COpPOC CTOYHEX BOX
r.Tamgeara ¥ NpEMHEADIMX X Hemy pajioHoB B passepe 558,8
T.4°/CyT, B2 HEX CTOR OUHCTHHX COODYEEHEN C HOBHIEHHEM
EIEE5 no 60 Mr/a, OKECAAEMOCTED IO 72 MI/A cocTaBaaeT 259
Mr/A. YXyomap? KadecTBO BOIH H COPOCH IEYTO-KeHAQEHX 34—
BONOB, HMermme OOJBMOOE OPraHEYEeCHOs 3arpasSHeHEe, B pesylb-
TaTe pe3E0 MendeTca Bl pewroli Boma xo 70 MY/ 1 §- ORHAC A~
MOCTH BO3pacTaeT mo 38,5 Mr/n, yBeIAUEBIEeTCHA COJME [EaHAE
SMMOEMAHOI'O 830TA I B3BCWEHHHX BEMOCTB.

BropeM BOACTOKOM, BRAAKNOEM HE KayeCcTBO BOMH DP.Cup-
JApDEH M8 3TOM yJacTRe, ABAAETCH D.AXAaErapaH ¢.ofmEM copo-
COM CTOYHHX PON AXaHTAapalECROTO Gaccedua 800 T.M°/cyr, H3
HAX DPOA3BOACTReHENX 548 T.M°/cyT, KpynmuMs ®CTOIREKAME
3arpASHEHEA p.AXaHTApaH ABJADTCH ANPDEHCEEA ¥ AXARTAPAHCKAH
TOPRAHAJM3aIME, HRyTo-RepadHHe 38B0NH, YUOABHHE paspe3 H
maxta J 9, CTORE B BUNE NYJARNH M3-32 PASPYUEHHEOT'O Y LNO-
OPOBOJA He MOCTYNaDT HAa THIPOOTEAAN, & CODAacHBADTCA B pe-
Ky, B De3yibpTarTe YEro BOJE P PeKe mpuolpeTasT TeMHO-cepHit
meeT Ha paccrosamu 50 KM, HeceT B3BecH xo 2300 mr/a, deno-
JiH 5

¥9acTOR pex# oT YapIAPHHOKOr( BONOXDAHA/IMmA IO Apanb-
CHOI'O MODA pacCMATDHBAETCA B Hpemensx YuwmmesTcHRod ® Kusun-
OpIMHCHKOE oCnacreit, cymmapuil cOpOC CTOYHEX BOJX KOTODHX
cocrapader 138 MAR.MP/TOXN, H3 HHMX 54 wiH.M°/ron mofamapT
B Cupnapsp. OCHOBHHM 33ar[ASHHETEJIEM H3 9TOM yYaCTHEe DeHHE
ABAAETCA D.ApHCE, KyIA BnamaeT p.Bajsm cO CBOMME CTOYHHME
Boname, IAapHHME SArDASHETEIAME ODOMHINE HHHME CTORAME
P.CHpmapEE B KESHnODTMHECEOR OG/2CTE OCTADTCH LEANDI03HO—
KapTousnii KomOmEaT (KK} m T3ll,

: CrenyeT oTMETHTE, YTO HA [JAHHOM YYaCTKE pera MONYyIAeT,

P OCHOBHOM, OPraHMUeCKOE BaTpAsHenEe nocie c6pocos UKK i xosluTo-
BuX cOpocop roponod Kusun-Oppma, Kasamuck, lxycasfu,le-

HHHCK B pANA HACEJOHHHX NYHKTOB, KpoMe TOr0, 256 HACOCHHX
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QTaHIm Da3MUEOf MOMHOCTH SAIPA3EANT PERY MAECNSME M Re(ThD.

Kpome NpOM3BONCTBEHHENMX M X03A#CTESREO-OHTOBHX CTOROB
BEAa HAYECTBO BONH B peXe BIMANT H CTOHA JpEeHAXEMY BOX (0RO~
no 12 xu3/rox), EMepmEX, KaR NPaBEAO, BHCOKYD MAHEDajinsa-
UMD 38 CYeT BHEOCOB conei W3 nods,

Ha yuacree or ucrora Ho KalipaRRyMCEOIO BOIOXP2HAIRNA
EA MEHEpANHSAUHD BOTH B D.CHDOApEe BIEADT, B OCHOBHOM,Ka-
paKeJMAKCKMA KOJZSKTOD ¢ pacxomoM 5o I5 M®/cer u mukerpam-
samet or 2300 mo 4290 wmr/n; Cemepo-Barmamcrmit - orT 20 mo
54 m3/cex ® or 4650 ;o 2220 Mr/; coorEeTCTBEHHO, Coxuca-
 pHHCERA - ¢ pacxomom no I3 M®/cex ® Musepaymsalmed OF
4120 o 1730 mMr/n. B 9TEX KOINSRTOpax coXepmETcs 58% ¢ymb—
daTor ® no 5% rELpoRapOoHATOB. HauGonsmas MEHe pa s Salms
XO 7500 sr/a B somnexrope jgpera J. EecTKOCTH BOM JOXO-
1T mo 28 H.'l"‘-":!EB/il, B ToM u@cas coyefl Raammma mo 240 Mmr/n
(II mrags/x), coneit marmma mo 207 wmr/a (I7 mroxe/n).

Or KalfipakKyMCKOrO X0 YapTADEHCKCI'0O BONOXPAHRJMMES pe-
Ea NPHHEMMAET CTOKE HOCKOJBKMX CHCTEM KOMISKTOPOE: Nanspep—
apAcERe, Yan®pa, ['onomHOCTEOCKEE , EMBEIME COpPOC HEIOCDE-
¢TEEHHO B apXaNCKOe BOLOXpaHN ElEe. XAMAYECHHE COCTaR BONH
B 9TEX RoANEKTOpAX TaKoB: cyasfarom 50-65%, KapéomATCB
5-7%, xnopmmoB Ho 7-12%. Pacxof riaBHOI'O NOEMEHAOI'O HOANEK—
ropa or 4,5 10 I3 M°/cer, a BeIANEEA NIAOTHOLO OCTATEA
3500 - 2I00 mr/n, Hamdonnmasa MAMepanuseimsa Bomd B [lypyaax-
CHOM EOMIBKTODE C DacXoNoM 6-20 M3/Cex ¥ IIOTHHM OCTATHOM
2500-5000 Mr/n. B ocTanbHHX OHS HEeCHONBKO HMEe - oT 1100
o 3000 mr/xn.

KoANERTODHO—~OPEHARHAA COTE HEEE YapmapEHECEOIO BOLO-
YDAHIJEES A0 APasbCKOTO MODZ pasSEATA cnado H MAM0 MCON8NC-
BaHa,

Mupe pammaalid ROJANSRTODEEX BON B2 STOM YUacTHE HAXO-
mMTCA B npemsnsx 3840 mr/a mo 5650 mr/n, 52-68% cynsfatos,
6% runporapCorarop E I5% xmopmuos. Boms ¢ pucoBux monef cOpa-
CHBADTCH B OoiiMy peRA B 3afomaYMEBaDT £e. MRAepann3almd
97X POJ RonedzerTcd B mpejenax 2800-3500 mr/i.

Ha ocHOpamAM OOOCHEHHM BHOONRBHHHX RCCJHEHMOBAHHK B
CAHUMPH B rTeuemme I967-I972 rr, no 85 cTEODAM BaG/ONSHEH,
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A TaExe MATEDHANOB I'EIpoMeTchayxCH ¥ 3CCP MOXHO NATH Xapal-
TEDHCTEKY COBDEMEHHOI'O COCTOAHEA KadecTsa BOIH D.CHprapbi.
MmRepang3saunma p.CHPRADLA B MCTOKE H3me-

HAETCA B IISBOJIOEK ¥ B MEXEHE B HeOOARMNX Npenenax B COCTABR-
AfeT 0o maoTHomy ocratky 0,36-0,24 r/a, Or merora ne Haifpagr-
RYMCHOI'O BOIOXDAaHMAMNA B DeRy BrajaeT O0Jblafd I'pymna BHCO-
KOMBHE DA IA30BAHHEX KOJISKTOPOB. Bemidana NNOTHOrC OCTATEHE

B pere DO jAeBoMYy Oepery, RanpMMep, Nocne cOPOCOB KOMMEE-
ropa Capucy B MexeHh nojgmsmaercA no 1,8 r/A; Kaparaamax-
CHOTO KOJNEETOpA BOspacraeT 1o 1,6 r/n, Cesepo-bariaucroro
ao 1,14 v/n; Coxmcdapuuckoro o I,27 1/i1. B pesynerare
naoTHuME OcCTAaTOK PEKM B NaBojioKk BozpactaeT or 0,24 mo 0,71
r/n % or 0,36 mo I,2 r/n - B Mexesk.

Ha puxome ®3 Hafife KRyMEROr'O BOLOXpAHEARmE OONBIASA
'MMESpaNE3alEA pPeX: COXPanAeTCH ,nocre I. lerunadana ©OHA
cocrapageT I,08-I,1 r/n. Ha yuacrke 1o BnajgHHEA peR AXak-
repad ¥ UdpydR MUESpajMsan@sa per¥ Bospacraer no I,44-0,80
T/% 'sa ¢g4eT CTOKOP M3 CJeIybmuxX Xomnerropos: I'BKC, ¥pryx-
e, [eceaduf, 'aasesl nolimensu# » np. Ha ysacTre, Tie Bla-
JEeT MAJOMHHEpaIM30BAHHAA D.AXaBrapan, ONOTHHE ©CTATOX
p«CupIape® nagaer - B Mexens ¢ 1,44 mo I,I r/a 2 B naso-
nor ¢ 0,88 no 0,54 v/n. locne Bnajgenss D.,UMpPYsR [IOTHEH
ocFaTox p.Cupgaped cocrasmn 0,9-0,44 r/n. lepen Yapmapus-
CHAM BONOXPAHEJHIEM B DXy BOaianT TaKEe KpPyOHHEE ROLAER-
TOpH Rak Ypymoai, Bocroumnii, Henec, B pesynbTaTe BEeNHHUMHA
OAOTHOI'O OCTATHA ONATH yBeawumsaercH mo I,I-1,3 r/a. Or
YaprapAHCEOr0 BOJOXPAHENENA IO YCTHA MiRepamsalld BOJH B
PeRe HECHOABKO YBSIWUYNBaeTCAMUMOTHHE OCTATOK B MeXeHB CO-
cragmaer I,2-1,5 r/n. Tarmd o0pasoM. OT MCTOKa OO JCTEA
MEHEpaJE3aImA p.CHDIADER HaMeHserca or 0,36 mo I,5 r/x,
T.8, B CpEIHEM YEBEABYEBAGTCA B O pas.

B Bcroxe p.Cupnaped penuuuBa ¢c yarsdba ron , c 0 -
aef! RarerUEA H M&IrHES He3IRAYATEABHS,
cyaspara cocrasnswr 0,I4-0,082 r/n. Ha yuacrke or Kalpakxkymcko-
I'0 BONOXpaEANMIA’ no Yapmaps oHe cocrasumwr 0,67-0,38 1/1,
NOCNe CTOKOB PeK Axamrapad nm Yepaux - 0,47-0,II r/a. B
S0He nomaopa YapAapEHCROT'O BOJOXPAHWNHENS NOocne COpPOCOR
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KOJLIEXTOPHHX BON CyABR{ETEAA TpYyNNa BHOBEL CHABHO BO3pacTa-
er xo 0,77-0,41 r/a. B crsope nccie Kasamucxa ¢yibdaTu
yke cocraeaanr 0,63-0,49 r/n. OrmeveHo, YTO B pexe HauMWMe
cynefaToB B cpelHeM yBenWuUEBacTCA #a 700-400 mr/n.
Hanpums m MATHEA B MCTOKE Dexd comepmuETcA 50,0 mMr/x
z 3I-35 mr/a, B crsope nocie YapmapMHCKOrO BOINOXPAHEIZMA
no Kajtpaxxyma cooteetcreenso 100 mr/a u 54,7 mr/a, 9To Bu-
we ILJIK, TarwM olpasoM, OO MEHEDANBHCMY COCTAEY COTIECHO
KiaccHfurami® BOEH no O A AJNEKHHY, BONA B DEHE B BEDXHEX
CTBOpax, TUe MuNHepa msalMA Hedonbmas, 2o I000 mr/n  npeod-
nagawor andons HCO, m karwons Ca*, sBaserca rumpoxapconar-
HO-KaneImiepoldl, ONRSKC ¢ BO3SPACTAHMSM MEHE[a3aLEM DEHRM
Cpelld AaHMOHOE RauMHADT ﬂpEDf)JlBILETLEG"E % KarHoen MaT wm
BOJa CTAHOBMTCHA CyAbfarTHO-HATEMeBOH, MppuraiMoHENE RO3in-
IMedT 0o p.Cupiapes no O.A.AZExuHy, B3Measerca Or 53 B He-
ToRe J0 IB nocse Kaltpakrymcxoro BOAOXparunuEa, 45 NOCIE
YaprapeHCKOro Bopoxpakunwma ® 15 B Kassmnckom craope.Or-
CHIA KAYeCTBO BOJNH B BepXHeM TEYEHME peRM N0 MpPpATAlMOHHO-
My xoedfuuEeHTY XOpowee, B CDEIHEM ¥ HEEHEM — YAOBJRTBOM-
TeAbHOE. M3 BEoBX BENOB arpeccuBHocTE (yraexucnoTHol,oCme-
EHCIOTHO! , BHEOSNauEBanmed, Marneswansuol @ Op) BOXa B
Cuprapre oGnapaer cyaefarHoff arpeccEBHOCTED, YTO OTDULIA-
TENBHO BJEAET HA HAYBCTBO OETOHA IEIDOTeXHMYECHEX COODYEE-
Hide Hag KM CAODOZHHHN DPOXUMK H CHO X He
MUYTeCcCEOE NMOTpPedNeHENEe RECIODPOLA
.D.CHPHAPEM B OCHOBHOM BINADT NpOMMOIEHHHE B X03afi-
CTBEHHO-CHTOBHE COpPOCH T'ODOLOE H ICCEJIEOB, pPACIQJIOEAHHEX
no Ceperam peKHE MM BOIM3HM Hee., [ HOTOHE peHE BeJRYEES
PRCTBOPERRCTO RECIOpO#A KojedzercA or 8 no II mr, BHlKs -
or 1,5 10 3,8 mr/a. Kecnoponuuit pessm nocae BOCTOYROTO.
KOJMeKTOpa yxyAmaercd, FIK; ysenwuusaercs xo 4,5 mr/u,
J4TéM HIET y4aCTOHR CaMooumMmeHms p.Cupnapsd o crora Cox-
CROTO KOAJEHTODA, ONpEEEMammero cdpocs r.Koranma. E]]I{E
3lech BHOBb yBeJMYEBA8YCA, KOCTATafg 3,2 MI/a, KHCAOCDOX
nagaeT o 6,8 Mr/n., Janee BHOBL BNET YYaCTOK CaMOOMAME HEA
PERM, I'Ze KOMMYECTRO KACAOPOMA BO3pacTaeT Ao 9,2-8 mr/n,
. BlHg namaer go I,75-2,08 wmr/a.
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Mocne nuxons ms Kafipa ARYMCROTO BONOXDAHMAENS HA EKHC-
nopomHuY peXEM DEeKM ORajHBEAST BAHAEEE cOpOC OUACTHHX COOpDy=-
xeEft r.JemmBadaga ~ BlHc ysemuBasrTca Ho 4.6 Mr/ n,pace—
BopeHENE RECNOpON yMeBBmaercHs mo 6,64 Mr/n E ropoma Fema-
6aga coorsercreeREo 3,85 wr/x E 6,4 ur/x. Janee ma EECNO-
pONHEHY pexEM DeHE OE2SHPANT BJEAHEE CTOEM D.AXaHETapaE H
p.9MparR, [locae prHafeEEA pP.AXSErapal pacTROpeHHEHE EACAODOH
namaer x0 6,8 ur/a, EE. ysemmmsaercs xo 5,8 mr/a, a noc-
28 p.,UEpYER COOTBETCTBEEHO X0 5,4 »r/x u 6,6 mr/n, Ha arom
YY9ACTHKE PER B OCHOBHOM RBJIHADT cODOCH KOHAJRHX B4BONOR.

Ha yvacrre oY YapuapdsceOr'0 BONOXDAHWIMMA N0 ApaEBCEO-
o MOpH OCHOEHHME SETDATHETEAAMH DEEM IO EncxopogEci rpyo-
ne apasprcs copecu IKK r. KeseEn-OpEa ® GTOR p.ApucH, B ony-
Yae MEHEMANBEHOTO DACXONA N0 PEES B BHXONA H3 CTPOA OYHCT=
Hux coopymeEmil Ha KK Ha paccrosEmm I2-20 EM ROJMYECTEO

B KECNOpONA B BONG BHES HODMH,

Jaree pemmqnna Bl BHUPABHEBASTCH 1O 2-3 MI/I,KHCAO-
pora 9-I0 Mr/n, OXECAZEMOCTH 2-3 MI/X H TOXBRO HOCHE TODO-
Aos Typrecrasa, Ixycams, Toparesa, Hasammecma BIE 2H0BB
nopumaetod 10 4-4,5 ur/xm, 2 mEcxopoza cHmmaeTcd j0 6,5-

7 Mr/ 7.

Tam odpasoM, p.CHPNADEA MO KRCAODONHOMY DOEHMMY HMe=
8T NORANSHHS Y9ACTRE Sarpaefedsd, ma roropux Bllg B CROGOR-
HEE RMCIOPON B HECROMLEC PA3 NPEBHIADT LDEZENLHO NOOYCTH=-
MHE HODMH, OmsarRe B CcHAy (uemrRCo-TIeorpad@decEKEX JaRTODOB
BOJA B peKe NOCTAaTOYHO XOPOMO CAMOOYENMAETCH.

Jlaa noaHoff XAapaRTOPECTERE REaYSCTEA BONH BaXHO 3BaTh
ROTre HEH® XOMIDOHEeHTH 3arpasgpe -
EFEE - HOH a@aMMOHEHMHSE, HETDPHTH #
ERT pa TH ., Comepxandne MOHA AMMOHMA B HCTOKE DPeRE RO
BpMA IABONREA M MEXsHYW RoxedxeTos B npamemax 0,I6-0,56
Mr/7 M EATPaTOB 2,6-~8 Mr/X COOTEE TOTEEHEO.

HaTpaTBEAA Ipynila cradiibia ¥ COCTABJAST DOYTH RA BOSX
yiacTrax 7,5-8 mr/n, ConepEasne WOHOR AMMOHES YEHEITHEAST-
A MO peRe nocke RNANSHEA Kaparainnarcroro ROANSKTOpDS MO
0,96 mr/mx,nocane Barpagckoro M COXCEOrO EOAIBKTODNOB =~
0,6 mr/a3n0 2,8 wr/a- » nasogox,0,38 ur/a - B MexeH:
nocie cOpoca IOPOACKEX OUMCTHHX cOOpyxeBmi r.lenmHACEJA.
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HauSonsmee nopumeHwe copNEHenmit a30THOk I'DynmH BAGAD-
IBETCA B CTBODE NOCAS BOAIPHEA P.YHDUEK, ABAADNeficA npHem-
AEEGM CTOYHHX BOJ UMDYRECEOTO 3JI@RTDOXEMEYECHOTO ROMORRATA
(B mepmox 3aina HMOHOBR aMMOEEA 274 smr/n, mmrparor 60 mr/x,
EETDATOR 14 mMr/n). BeiiuEHa MOHOB AMMORES IO MpaBoMy depe-
ry nocrEraer 2.4-2,6 mr/a, EETpaToB I2-14,4 Mr/n, RETDE-

ros 0,076 »r/n., B YaplapEHCEOM BONOXPANRIMME ROBISKTDAIEA
HOHOB aMMOHEA cocramrnger 0,5-0,8 mur/n, mmrparoe - 9,0-10,8
Mr/n. Janee cojepxAEMe HOHOB AMMOHUA 0O peRe HOASGABTICA B
npenenax 0,I-0,07 wr/n, marparos 7,0-7,5 My/n, HETDRTOR
0,02-0,0I mr/a, B creope mocae cGpoca KK Radammaercd RaH-—
GonEmee NOBHNEHHe HMOROB aMMOFMA 10 2,43 mMr/n1, HETDATOB N0

6 Mr/2,

Hewe r.Kusur—-0Opma HOMHYECTBO HOHOR AMMOHEA JOCTRIEET
0,6 Mr/n, HuTpatras rpynna RAXomETcs B npegenax 7-8 ar/m.

DomEnMe DepevRCAeBHEX SarpAsHETencHd peEE B Oepaon
3aAN0BEY COPOCOR B MEXEER Npociexupsercs Mmuesxa medrz Ko
KaftpaxryucROTO BONOX[DABMNANS, B RMXHEM TRUBHME IJe@Ra Be(-
TE [0 DPAKE HACANNAETCA B BEreTEOMOHHHN nepmon Ha Yy4acTRe
or Auu-Hypraga 10 Kusuri-0Opmu. 3arpA3HEAES DEHE 5TUMA
ROMIOOHGHTAMA NPOECXOMAT DCCJHE BUaUSHHMA B HEE CTOKOB AJATH-
apuKCcKOro HedrenepepadaTHBANMErO 3aBONA, NPONAPOYHEOR CTE B~
e, KNauETeN¥WECKOTrO ROMMBRTODA H DHANS HSCOCHHX cTammi,
PacnonoXeHHNX HA D.CHpPIAPEE .

Jixs O3HOpOBAERER BONHHX Decypcop Gacceltwa p.CHpRaphs =
A IpefoOTEpameEus AX majbHefwero sarpAsSHeEMd HeoOXOJEMO NpO-
BECTE DAN MepOnpRATEH. i

-~ [JoCTpORTE FARAIKMIAIMORHHE CETH K NPOBEOIETH HONHYD
MEXaHHYEORYD B CHONOTEYEOHYD OYHCTHKY CTOHOR Ha OYMOTHHX CO—
opy=eRrusx TawxenTa, AHrpeH2, YMpuURRA, AXaHrapaHs ® IDYTEX
TOpONOE, JaNpPOBRTHPOBATE E NOCTPOETE UYEpIEKCEEN Mexpafon-
HHi! ROLNBKTOD ¢ OTBONOM CTOKOBR B INPYI-BaKONHTENAE C IRNb-
Hefimmy HCOONBSOBAHEWEM MX HA 3EMNENSJIBYSCKEX NOJAX OpO=
08 HEA .

~ S8KOHYETEH CTDOMTEJECTBO OTBOJAMEIC OGHEEHEHHOT'O
KOJMERTODA C OYHCTHHME COODYEKSHEAME Jeprano-MapreEasHCROTO
NpoMEmMNEHAOro pajioHAa. Co3jaThk 30RE CaEETADHOR OXpaHH,




76

~[[OCTPOHTE: SEMALNEAEYECKEE LOAA OpOmEHWA IIA OUACTKEH
X03ARCTPE BHO-0HTOEHX CTOROB,

~ HopMaEpopaTh CTOKE [0 KOMOOHGHTAM SArDASHEHHA H3 JUS-
Ta camcodAmaome# cnocoGHOCTE NOBEDXHOCTHHX BOX.

- [IpoEecTE OXPAHHHE MEDONDEATEA HA Bomocdope OT Na-
BOTHOBHX M COMSBHX NOTOROE. |

Jina OYNCTRE CTOYHHX BOJ RPYUEMX NpPOMEDVIBHHEX T Ipd-
ATHH HEOOXONAMO Clefyphmee:

I. ApfpEaACROMy TEIDOMASHOMY 3aBOLY HeoOXOmAMO Hepe-
HECTE OT peXHE HCOAPHTOABHO-HAKCMATEJIBHHE HADTH E YBEIMWATH HX
naomaAn: B O pas. BeecTH B SKCOAyaTAIIEID ODICTEHE COOPYAREHHA
¢ nonEo¥ Omonoruweckod owucTHol CTOROB, 9TO NOSBOJUT CHHA-
sarth BlKg ¢ 4000 o 30-50 sr/x.

2. QELraHCKOMY SABONY A30THHX YHOOpeHHE OpraHK30BATE
CTPOUTE ABCTBO BCHOMOTATENBEHX USXOB (4 YTHIRIAIMHE OTXONOE
YBEJHYUTE NLONYCKHYD COCCOOHOCTE KaHAMHMASIMOHHODIO KOJLIEE-
Topa,

2. SaBomy dypaHoBHX coe MHEHWA HeOGXOMIMO EMETH yCpeg-
HUTE IbEHE [pe3ePByapH LA O[MEeMs 3aMOBHX cOpOCOB M Iperpa-
TETE COPOC JCAOBHO-YHCTHX BOL B DEXY.

4. ANTHADHKCKOMYy He@reneperadaTHBanmeMy Sapoiy H Npo-
napoysEol CTaHIM HEOOXOMEMO cOZNaTh SdfeKTHEROE madTenoBy-
Ma9HOe XO3ANCTBO ¢ KBAPUEBLMHE (RALTPAME, 9T0 NHOZEROMHT CHE-
3UTh KOELeHTpauuo =Hedrenpoxmyrros xo 1O-I5 Mr/a ® yremso-
BaTh Jo 2000 7. HedTm ¥ Gonee 300 T. deHONOB B T'ON.

9. Koxanicromy cynepdochaTHOMy 3apoly HeHTDaNASOBATE
CTORE pna mopenenms pH mo 7-7,5, Crodunue Bomy oCes3dropEsaTh
C DOMOMED TOBApDHO! H3BecTd S0¥-Ho# aRTHREOCTH.,

6. BBECTE OGOPOTHYD CHCTEMY BONOCHAGREREA C TOBTODHHM
HCNOJNF30BAHKEM BOJH HAa Hefrenpomuciex "BooToR" B "Hknui
-Anangumy" , 5TO 3HAYUTENBHO NOBHCHT DDONSHT SHOHOMEE CBE-
Eelt Bom no 70% M CHM3HT BeJMUMHY cOpOCA NPOK3BOXCTEE HHHX
CTCKOB,

7. llpeEpaT™@Th COPOC YCAOBHO~MHCTHX BOX YMMEERTCKOMY

34BONY (OCHOPHHX ymOOpeHmit, cEM3uE focdary ¢ 250 mr/n1 mo
0,2 mr/n,
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8. UemoiosRo-KaDTOHHOMY KOMOHHATY IDEXDATHETE CODOC
CO WAAMOOTBAJIOE B BONOTOK, CHE3UB EﬂHs ¢ 2130 mo 200 mr/n.
Bce o7T# MEDONDHATHA OYIYT CNOCOOCTBOBATE YAVHMEHND Ka-
YeCTEA BOIH B BONOTOKeX OacceitHas p.Cupnapsu.

dAxreparypa

I.Aaneegnn 0.A. Pngpoxmsma pex CCCP,2.0,ra.¥I. Becorog—
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2, Ipavesn C.M, FopeGa c sarpasisHEem pex,03ep,BONOXpa—
HAJMN CTORRuME Bomam®, Hax."Hayra", 1964,

d:. Xy Rop» A, I'eHepajrEHe MEDONPHATER N0 YMEHBME HHD
SarpAsHeHds BOmOeMOB. “BomocEaCxeHEs ® caHMTapHad
Texeera", IG5, ¥ 4,

4 Kanrunna BT. peceHEk o HTI., 3arpisesaue M camo-
OYMHPeHES BOFOemMOB, I'mnpoxmnvugscruft marepman, 7.17,
1967.

5. Oparora All., Iaarxenora IH., [yEHRE-
Eaproscrasda 0.,C, MeromNecuse yEAa3aHMA 0O
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K BOOPOCY O IPHMMEHFHWW KPUTEPMEB COTHACHA

Ope npEMeRe HEH CTATHCTHYECKHX METONOB O0padoTRH ONHT-
HHX HAHHHX ONHEM H3 3TANOB SBRNE6TCH MOJAyYEHEE TEOpaTEUEC-
KEX sapaceMocTell. Kag O xopomo ER Ouie DomodpaHs 8TAa 34RH-
CEMOCTE, MEXNYy HED N NOLyYeHHOE SECHEpEMeETANEHO HeEsOex-
HH HEROTOpHE DACXOXNEHEA.

Jusd OpOBSPRE COOTRETCTREA MEXNY TeOoDeTHYBCROR H smcme-
PEMBETSNBHOR 29BHCHMOCTAME OpPEMEHADTCHA TAR BasHBaeMue “RpH-
TepHR corsacma”. OHE NONXEE OTBETHTH RA BONDPOC: OOBACHADT-
CA XA STH DACXORNEHHEA TOABKO CAyYaBHHME O00CTOATANBCTERAMH,
CBASAAHHMHE ¢ Or'DAHAMYEHHHM YRACAOM BAOMneHufl, RHIN OHE Cymec-
TBEHHE M CBASAEH C TEM, YTO NOXOOP2HHAS TEOPETHYECHAA 34-
BECHMOCTE ILIOX0 BHDABHEBEET DHCHEDEMEHTANLHEHE MAHHUE,

[lpg npoBefleHMA ONHTOB, ¢ N@ABKD NOBHN@RAA TOYHOCTHE HC-
CIENOBAHMA, OOHYHO CTPEMATCHA NOAYYHTE COMBMOE KOAEYECTEO
ONETHHX NAHHHX IO H3yYaeMOMy NpPOOECCY ,ABMERED E T.H., 9TO
BOOAEE MOrmyHo, OmHAKOC YacTo NONydYaeTcs TAE, 9TO ¢ yBBJEYe-
HEEM EOJMvecTEa msMepenull (madimuesufi) moRasaTeN® RpHTEpH-
eB COrIacEA yXyumaprci. COraacHO OpPEHOEOAM, HA ROTODHX OC-
HOBHBADTOA RPHTEPHE COrZACHA NpPE YBOJMYEHAE EOMMYECTBa ONHT-
HHX HAHHHX, SHCIEDEMEHTAABHAA SE&BHCEMOCTE NONXHA HEOIpaHE-
YeHHO NpACMEATHECA K TEODBTHYECKOH,

B ROBERPSTHHX HMCCASI0BAHRAX NpE BHOODS TeopeTEYecKAX
SABHCEMOCTER BBOIMMTOA DPEN YOPOMADMAX NONymeHE#, XOTO[HE
NpeNATCTBYOT HeOr'paEHYeHHOMY NpRCIHEEHHED SECNE pAMeHTANBHOM
38BACHMOCTH R TEOpeTEWecKoff, B CBAH3M C YeM R yXyAUapwTCs No-
Ka3arTeNE KPETE[MEB COrXAaCHA,
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B RavecTEe NpEMSpA DACCMOTDHMM DpMMEESHEe RDETEDEA CO-
raacug AL° (xparepait (@pcosa) X BOpMANLHOMY 32KOHY pac-
npefeneHns, Haudoiee YaCTO BCTpEYaTUEeMycd IpE BCCHS qOBa-
HUAX CBABXOZMAUME H TPAKTODOE. JTOMY SA4R0HY NONYEEAETCH
cyMMA OBCROESYHO GONBWOIO YHCHA HeSAEMCEMHX (EME X360
3aBRCEMED) CAyYAHHEX BONMYEH, NOMYEHEHHHEX RARKEM YIOIHO
3GKOHAM pacipele NSHAd.

OcuOBHOE Or'paHEYEHES , HAZATaeM0e Ba CYMMEDYEMHE? Be~
JAYHHK, COCTOAT B TOM, 9TO BCS® OHE B COmelf cymMe EI'panT
OTHOCHTAXRHO Maxyn poms /I/. Ha npaxTiuRe 3TO BCTDEYAST-
¢d pejEo, TAR EAE B CTPYRTYpPE HAROIO-AEO0 SBmsEMs (mponec-
ca) MOXeT yIaCTBOBATH M OYEHH GONBMOE YECAO BEAHEYHH, HO
poX: MX B oluwef cymMp BECEMA DASIEYRA, NOSTOMYy OpH HEO-
TPEAAYeHAOM YBEJEYeHHE YNCJE OOHTHHX NARHHX SECOEDAMEH=
TAXHRHAH SSPHECAMOCTE NpRCAEXAETCH E TBODETHYECROR RO omlpe-
IeReEHEOrO Npenena.

[ipm odpadoTEe EeCONBEOrO EOMEYECTBEA ONWTHHX NAHHHX
CAy9afiHbEe PACXORoHHEA, yYATHESeMHE EDHTEDHEM GIDI'.IIE{IH.E,
MOIyT OHTH GOABNEME, [O3TOMy OOK&3aTEA: KPHTe[Ed x
ORE3HBaeTCH HEOOAbMEM, 8 Opd YBSJEYAHFH JACHR OOHTHHX
ZASHHX STH PACXOXNGHES JOXEHE yMeHRNATECA, ONHARO NO BH-
CRASAHHEM COOCDAXEeHMAM, NOEa3aTeNk RpurepEas X' yXyqma-
eTCH.

B padotax A.Jl.Bposckorc ® B.l.Kama /2/ norasamd
9KCHePEMEATABENS B COOTBETCTEBYDMEE MM TEODETHYOCENE pac-
npengnennsa (puc.l)., PacnpegescHue, HS00paXeHHO® EA DHOC.2,
NoAy9eE0 HA Eapenpe “Cenpxosmameex B TparTopH” Tamlld npa
o0padoTRe peSyAbTATOB MSMEDeHHR RDYTAMEIO MOMEHTA HA
BOMe TpaxTope OpE HaBeCRe XAOOROYOODOYHOM MAIMZEH.

BuayansHo HA pHEC,.] SRCOSPHMBRTANBECE H TEODETUYEC-
RO8 pacHnpefiesgREs COrRACYOTCH IIOX0, 8 HA PHAC.Z = COBIA-
NSHHEe NOBONBHO TOYHOE. [lORasaTonl Xe KLETepHEs COr'Aacyd

1" INA NepeOTO B BTOPOre cayvas paBHE: X3 = I2;
= 48,8, UECcIO cTencHR® CROOOIH ¥ HEX ONEHAROEO
(pa:aﬂae 'KOAZYECTBO KAACCOB) M paBi0 7. Do pacore /2/
7 mepBOIO SHAYSEMA OpA YpOoREe samsmcuMocTE 5% (Bemaumsua
mosepurerbEOf BeposrHocm 0,95)  X° = I4,I, uro ymos-
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ASTBODEET yeaoBEND X;< X% | a M BTODOro cxydas Taxo-
'O SHAYEeHHME HET Jaxe B TAdmMne, T.8. YDOBEHE SAAYEMOCTE
NOZKeH OHTH SHEAYETeARHO HExe 0,00I%. 3v0 gBMEOCE ciemce-
BHEM TOrO, YTO B IEDBOM CJAy4986 YHCEO ONNTHEX JAHHHX DABHO
46, a B0 BrOpoM - 3903. Kparepuit [lipcoEa mOXCYMTHRAETOS

00 mopMyne

£ (p- Py
v = o o Bl I
n=4 &
THS M- YHCAD OUNTHEX NARHHXG

P, m PL - cOOTBETCTBEHHO TEODOTHIECRAS ¥ SKGINEDEMAH-
TalbHAS BADOATHOCTH.

BaR BMNHO M3 DPEBEIAHHOR (QODMyNH, ODH COOTBETCTEHAHHO
paBaux suavemmsx P, u P.  nug onmrop ¢ pasmaummMm N
SHAYGHMA KpUTepEA X° DPONODIMOHANBRE YHOAY OUHTHHY HAH-
HHX v

Heroropse aBTOPH /3/ pPeXOMEKIYWT NpH BO3PACTAHMH WHC-
73 OOHTHHX NAHHHX [l yBEJWMYMBATE YMCAO KJBCCOB, HAa KOTO-
PHE pasbEBAEeTCA MCCABNYOMHN HPOUEOC. ITO TDYHAHRO BHIMOHH=
MO Op¥ OPMMEHS8HHM MEXAHMSHPOPEHHOR OG[eCOTHH C TOMOMER
Emaccuduraropor tHna [0BI-I12, nossonAmEs Doaydath Me Oo-
Aee 12 RnaccoB,

CaenoparenbHO, OpH o0padoTre OONREOrD ROAMYECTERA
ONNTHHX FAHHHX B Ciyd9ae, KOIJA TEODETHYECEasd M BSHCIEPH-
MEHTANBHAA 38BHCHMOCTE DASAMUSDTCHA HESHAUWTENRHO,  JUIN
JAMBHEHEX [acY8TOR MOXHO DEROMEHIOBATE TEODETMUECEY® 38—
BHCHMOCTE,

Ixreparypa

I.Bearue 1 E.C, Teopma pepogrsocrel, Ham-po
"Haymra“, M., I969.

<« bpoxcru® AJ., Kan B.J., Kparmdi cupapounux
00 MATEMATHYBCROR oOpadoTHE pO3yARTATOR HSME[o-
EEf, M., Crarmaprres, I960.

e ke Benxer, A.IDmpcox, HsMepesse ¥ anaxus
cryda#EHX 0 poOeccoB, Oep.c aari.lsmp-so "Mup®,
M, I97I;
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OCHOBHHE HTOTYW M SAJAYM HAYUHHX MCCIEZOBAHMH KaasHHHBX
B IEBATOR MATHIETHE

XXIY cwesnou HICC mocramness OTBQTCTBOHEAA 3a7ava N6PeR
gayRoH - BcemepHO mopumaTs 98 addexTHBEOCTH, JMANBULE DAIBH-
BATE (YEZaMEHTAJIBHHE MCCHNGLOBAHET, KOHLIGHTDHPOBATE GHIH B
BHMMAHME YY6HHX HA HAMO0J66 BAXHHX H NEPCHSXTHEHHX HalpaB-
NgHEAX HaYYHO—-TOXHWYECKOI'D Nporpecca.

KaxoBuy ®e OCHOBRNA DESyIRTATH HAYUHHX MCCUe0BaHHH H
' yem pacnonaraaT xoanextHs KesHMMBX aif yonmemEOro BHIIONHEHAR
safiaq N0 HAYYHO-TEXHWUSCKOMy MNpOTpeccCy B OCNACTE MMM ODAlHH
B BOXHOI'D X03g#cTBEAa CTPAEH.

CornacHo KOODAMBEANMOHHOMY NIAHY BAXHeHMMX HayYHO-HCCHE-
ADBATEARCKAX pador sa 1966-1970 rr. HECTHTYT JuUACTBOBAI B
BHNONAGAYM 6 HAyYEO-TEXHWYECKHEX mMpodues:

- pazpafoTaHd MepONpHATHA no Oopkde ¢ BACOIAEHHEM OpO-
NAgMHX 3CKeNb HA OCHODE JIpeHaXa M npoMuBox (mpoGrexa
0.52.000; sapmasme - 0.52.00I, 0.52.002, 0.52.003 u 0,52.005),

~ paspadoTay AROHOMHYACKH NEJieco00pa3HHE CHCTEMH CONb-
CROXO03AHACTE8HHOTO BOAOCHACGKOHMA M O00BOAH6HMA NacTOMm B 3a-
CYymARBHX pafoHaX, BEADYAH 0a3HCHDE 0DONGEME OONSEMEWMK BO-
zam® (npoGmema 0.52.200; sageswe 0,52.201,0.52.202,0.52.203).

- paspaoTaHH cnocof M TEXHMKA NOANBA COIBCKOX03AlcT-
BOHHHX KYABTYD ¢ NPUMOEGEWEM CDPEACTE MOXAHMSANUE M ABTOMATH-
amWKE IR PASHMYHEX UDAPOAHNX K XosaftctmesAmx ycaopul (mpos-
nema 0.52.050; sagmamue 0,52.05I, 0.52.052 m 0,52.053).

-~ paspafOTaEN KOHCTDYKIEM ODOCHYSINBHHX CHCTEM M IHApO-
TEXHMYECRKMNX coopyxeHMit, ofecneunBapmMX MeXaHM3BUHD B aBTO-
MATHBAIMO NPONECCOB BOAOPACNpEJENEHEs ¥ noimsa (npodxeMa
0.52,100; sazanme 0,52.I01 u 0,52.102).

- paspadoTaH MaTOA NOBMUEHMA 2ROHOMKHYEeCKOR apfeKTRBHOCTM
MeNMOpAUME 36MOAE ODUNEHMA, OCYUEHER M 0GBOJHEHMA NactTlum Ha
1966-1970 rr. (npodnesa no MMBX CCCP; zanaume I u ).

- pa3paGOTAEN TEOPATHYACKNE OCHOBH M METOIH CONEGKUHA
¥ CO3ZAHHA HOBHX BHCOKOMNPOM3BOZMTOIBHHX COPTOB CANBCKO-
X03AMCTBEeHANX KYNBTYD, OTSHBUMEBLIX HA YAOODOHMS M OpOmWAHHE,
yerofyupux K OONESHAM § BPOANTEAAM, C NOBHNEHHOR smmocTOl-
KOCTED ¥ sacyxoycroftwnsooTso (npotmema 0.5I1.I50; saganue
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0.51.157).
o nnany HAYYHO-TEXHHYECKOID COTPYAHHYGCTEA CO CTPaHAMM
-C3B (TP, HPE, BHP) MHCTMTYT BHNONHMI HCCHEZOBAHMA N0 2gja-
HEn "MeXaHM3AmMA ¥ ABTOMATHSAUMA NONKEA CeNBCKOX02aHcTBEH-
HEX KyARTYD".

9a nareaeTHe I1966-1970 rr., WMHOTHTYTOM 3ABEDPUNEHH HCCAEZO0-
BAHHNA N0 45 TeMaM: N0 CeNBCKOX0SAHCTBEHHOMY BOLOCHACEGHWD A
OCBO/IHOHMIO, O0A3MCHOMY ¥ IMMAHHOMY OPOmGHED - I9 TaM; mMemopa-
UM ¥ THAPOTEXHMKE — 7 TOM; OpPOmGHHD H SKOHOMMKE - L& TeM;
MEXaHH3ANMH M TOXHMKE NONMBA = 5 T6M.

[peznoxenas ¥ POKOMBHZAINMA M0 SaBEPHEHHHM HCCONEACBAHAAM
NepefaEyd SaKasgMKaM AOTOBOPENX pacor: MaHpoaxosy Hasaxckod
CCP, MCX Kasaxcro# CCP, I'ocnmamy Kasaxcxoi CCP, OpOSKTHEM H
BRCONYATANUOEEHM OpraHEsanMfM. K OCHOBHHM M2 HMX CHeZyeT
OTHECTH CIeAyNEEE padoTH:

- pERoHOMEYecEMM aHanMs ® paspadoTHa npeinomeHmi K Mepo-
NpRATHAM OO pAsBATEN opomemds Ea I197I-1975 rr. no Kaaaxcrolt
CCP. B padoTe JaHH OPEZNONOHAA MO 00BOMAM M TOMNANM BOLGHAERA
padoT MO OPONGHEN 236MEAL B DAKOHCTPYRUEHM XeitcTEynmmx OpOCH-
TOAREEX CHCTEM Ha (aS6 COBOpUAECTROBEHHA CcyuwecTByomel W
BHOApPEHMA HOBOH TOXHMKH MONMBA; YAYUNEHEND MEIHOPATHBHOTO
COCTOAHWA 26MENE MyTeM ycrpolcTsa EOMANEKTOPEO-ApeHaxHol c6-
TH, NPOMHBEM 3€MENE ¥ HODPMUDOBAHMA OPONEHMA; nepeycrpolcesy
OpOCHTeABHON ceTH ¢ yueToW TpedopaHMi HOBOM TEXHHMKE Opoume-
HHA ¥ ApEHAXA; OCHALGHMND COTH BOJOMSDHHME M DeIyJpyOIAMA
COOpyXEEHAMNE; NPOBOJGEED NPOTHROPUABTDALMOHHEX M6 ponprUATEH
EA EQHANAX MAKCHMANBHOTD HCMONR30BAHMH HOBEIETAUHOHHOI'O CTO=-
xa. [peznaraeTcA ¥ SKOHOMMYBCKH OCOCHOBHBEGTCH HEOOXOAMMOCTE
POKOHCTPYKUMH OpOCMTENEHNX cHcTeM HasaXcTAHA HA MNONANH
1485 Twc.Ta. [pn oToM o0mme satpars onenusaprca B 1000 wmn,
py6. umw B cpeanen 630 pyS. Ba I ra noampHON nMIomaiK.

~ DOKOMEHZAIMM [0 POXHMAM K HODMaM BOZONOTPECNGHWA HA
TPYNNOBHX CHCTOMAX COMBCKOX08AHCTBOHHOr0 BOAOCHAOKEBWA (Ba

npemape MmmMcxoro ¥ bByAaeBCKOTD I'PyNOOBHX POZONPOBOLOR),

MO3BONRANIAE MPK MPOGKTHPOBAHWH CHCTEM CENBCKOX03ANCTBOAKOTD
BOZOCHACKGHAA ONpPEJENATE PalyHANBEHE NMapAMETPH COOpyEeHkd

M CHASHTH 38TpaTh HA X CTPOHTANLCIBO, [IpeznarasTcA MeTOINKA
pacusTa TDYNNOBHX CHCTEM CEIBCKOX03AHCTBEOHHOrO BOZOCHAGKEHHA

C pesepByapaMi MHOTOLHGPHOI'D DATyANDOBAHEA, NDAMGHOHHMS KO-



84

TOpgE DOIBONFLY YMEHBUWTER pASMEDH COODYKEHHMH M ROAOBOADR
¥ CHM2HTE EalMTATLHEE BIADNXEHMA Ra §-12%.

— DEEOMEHEAUMYM NO yNyYUERHND TEXHWYECEOH sECIAyaTamMM
Buuscxoro n BynseBcEOro IPYANOBRX BOAONPOBOZOB, OoOecneum-
Banuex poxol dosee 500 HaceAGHHEX NYEXTOR, WEeXeSHOAODOKHHX
CTHHUME M Apyr¥x norpedurescli. lpemsarawTcR ¥epOUpHATHA MO
novenesEn 2fdexTHBAOCTE paloTH ITHX BOAOLDPOBOADE NYyTEM NOA-
RIDY6HRAA AONOAHMTEIbHHX NMOTpedMTEelNed 38 cYE€T CBOGOAHHI MOH-
KooTell K yOOopAROYEKHA CHFACH PEMOHTHO-aKCAMY&TAUMOHENK
yuacTkoB (PSY) Ra BEyrpMXo3aicTReriof ceTH.

- HayveHd ¥ OCUCHUBAHH pEXMMH ODOWEKHA, CHOCOOH B TEX—
HMEA NOJMMBa KOPHOBHX EYNBTYD M CHCTeMa arpoMeponpuazei mo
KX BOsfienmsanu© Axa ycaonul yyporHod SOoHH neckoB Myon-Ky-
MOB M NyOoTWAMEX nacTOMm HKawn-Opauecrod odzacrk. CpefHdAs Opo-
CHTE ILHAH HODMA ANA NeécyaHux Teppuropast 6000 Hafrag TERAPO -
Mopyms - 0,6 = 0,8 n/oex/Ta, NPOAYETHBHOCTE = S5=8 THC.
EopM.8A/ra Op¥ HX ceCegToEMOCTE 3-5 xoml.

AFan¥s ¥ ONEHKA ATPOEAMMETHYECKNX, THADOre0A0rHYeCKHX
K NOYBEHHO-MeNMODATHBHHX YCNOBMH NO3BONMNM ODHEHTHPOBOYHD
puABMTE Ro IS00 fTHC.rAa SeéMeXh, DNODETOAHHX JAXA PasBUTEA
OpOMAEeMOT0 KOPMONPOM3BOACTBa, K8 H¥X oxomo 400 yuc.ra c
XOPOMMME NOYBEHHHMM E THADPOTeOIOTHYeCKHMH yCIOBEAMH, Ha 5TOM
DQHOBE JEETCH cXeMarHyeckoe padoHM[0BAHME OO 0HepCOeKTHBaM
PEIBATHEA M DA3MEMEHHA YYACTKOB 0OA3WCEOTD ODOWEHWA M HODMAa-
THEEH IR HX NpPOEKTHDPOBAHWA.

He Onuxaimue TOAN DeEOMEeHZYeTCH MCHOARBOBATE NO0X OpO-
WAEMOE KOPMONPOMSEBOACTEO Ha Case mojseMAEx 20Z A0 200 Tme.
ra MyCTHHHHX nactOus MxemCyiackol, YummeHToHOM H Hamm -
Oprescrolf odnacTei.

-~ paspadoTada METOZAKA pal OHMpOBAHMA OpPOUWAEMHX ZEMEND
00 OpMKEHREMY HAamrfomee nenecoodpasHiX oncoo00B M TEXHH-
KN NOXMBR, BHNONHEHC pallOHKDOBAEME OPONAEMKX 3eMend Ha
npumepe HDxamdyrcxod ¥ AnMa-AreHoxof ofSiacredi. Ha 430 TuC.ra
ppoinaexux semens Jxamdyncko#d o6racy¥ QOBEPXHOCTHHM CHOCOGOM
o JoposZaM ¥ NMOXOCAM ZONKHM DoXMparscs 320,3 THC. Ta
(74,4%), noxnepazmen - 49,2 tuc,ra (II1,4%) ¥ ROMOMEMpOBAE-
dum (Aoxzemanue + no Gopoazam) - 61,0 vuc.ra (I4,2%).
LEpACTHYHO H3 643,6 THC.TA OopomSeMHX SeMeNh AImMAa-ATHECKOM
o0ZacTA NOBEPXBOCTHHM CMOCOJUM NOJHEA MO GOpOSA&M H MOXOD-
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cam ~ 496,9 ruc.ra (77,2%), Zompesanuen - 91,7 mo.ra
(I4,2%) B moMOMHMDOBAHEEM cnocodoM ~ 55 =uc.Ts (8,6%).

- NpOBeAGES MAAMOpATHEHES OUGHEA M EHNONHEAHO MEJNOpaTAR-
Boe DoaflOEMPOBANEE GDOWASMHX BEMSNE B 30Pe Apucs-Typrecran -
ceoroc gaHdana (ATK). B pssyieraTe BHABNGEA B odocHOBaHa neod-
XOAMMOCTE CLPOMTENRCTBA ADOHANA Be NINKAXY 68 Tmic.ra, B ‘Tom
YHONE: BOpPTURANBEOIO - 31,3 THC.TA, BAXPHTOTO I'OPHIOHTANE-
sEoro - 18,0 TeC.,Ta M OTEDHTOr0 ropMsoETAnsEOro -~ 18,7 muc.ra,
a4 TagX8 NpPOPOZSHMA NMPOMHBOX Ha muowarxd 37,5 Tec.Ta. Cocras-
N6EH DOKOMOHJANME MO NPOMHBKAN SA00ONEHENX BeNMeNs jra Hasax-
CYaHA W MATEDMANH K OPOOKTY "IV N0 OPONMMBRAM ACONEHHNX 38~
mMexs", KOTODHE NAPeAAEM TOXOBHOMY Koopmuaavropy CARMNPH.

- yCTAHOBAGHH DOXEMH ODOMEHMA DHCA HA 36CONOHHNX M He-
28CONEHENX 3eMIgXx p yomommax JlesoGepexsore Kemu-Opmrnoxoro
PACOBOI'0 MACCHBA, NO3BWIANNEE COKDATHTE OPOCHTANBANG HOPIm
Ao 23-27 mn.uafra (mogTw » 2 pasa) M NONyWATE ypoxau prca
Ao A45-47 1/ra.

~ EA OOHOBG BHNONHGHMA KOHOYPYHRTODCEMX M HMCCASAOBATONE~
CE#X padoT paspadoTAHA M HSTOTORIOHA YCTAHOREA ANA TEApoME-
XaEuYyecEOl OWHCTEN maxTHEyX xoxoxues (ICMOUX). Mpomasopmrers-
HOCTE Arpearata cocrTasuia 2-> KOXOANA B CMAEY C yweroMm [e-
pessza Ea paccrogEme Ao I0-I2 mu. JeORT RONORNES NOCKE OYHOT-
KN nopsmaetcod B 1,5 - 2 pasa. JlokyMeETAnsd NEDEAAEA B 30HAAE-
Ho8 mOHCcTpyRTOpexoé Giopo (3KBE) MCX Kasaxcio#t CCP zam xomepe—
HWA ¥ R3rOTOBNOHEA OMMTHO-ODPONMMNSEHEHX ofpasnoe.

- paspadoTaHs MACHTANM 2HEDIMN CODPOCEHX cOOpyZeHull JmmmMa-
HOB, yMeHhHADLWHe pasMu® B EmxHen Oseda B 1,5-2 pasa uo opar-
HOHHI ¢ CYMACTEYONAMM XOHOTDyKIUMAMM coopywemul. Cooraniemm
PexOMEHABIDH W MOTOAMKA X IMA/PABIMYBCEOIO pacyeTa, EOTOPHS
BRxoyery B npoext "IY HIl mo opoakTMpPOBAHMY CHCTENM LHMAHEOID
Dpome EMA".

= [0 pesymeTaram Wocnezopannit Ha YspEosporcH opocHTEAE~
Holt omoreme [araojaporofl o0nacTH pPeKOMSHAYETOR TEXHONOIHR
npaMeMe HRA aompe paubiEX arperaros AUA-IOOM B yomomssx sax-
PHTHX OPOCHTPONBHEX CHCTEM, NO3BONAOKAR YBAAMUHEE KA KOOOIE-
sosaEns wamma Ao 0,87-0,50 w pexmw OpONCHEA OCHOBRHX COIB-
croxoagfloTBEHEEX Kyn:Yyp. Handonee pamioHANGHHM pEXiMOM 0pO-
WeEMA 06ABCKOX03ANOTBORANK KYNETYD ABNACTOA: MMM Eapradent -
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MOANE DRAEME BIAXEOCTE HOYEBH KOPEHGOCETAEMOTD CIOA HO HEXE
60-65% or [I[IB, 4yro odecneuMpadTcd P CpsZEMH No yRIaxHeHEOC-
TH oz Ha $OHE BIATDSAPANKOBOrO noxksa Hopmod 600 x>/Ta m
npopazieneeM 6 -~ 7 pere€TANHOHEREX NOJNMBOB  OpOCHTOALEOR HOp-
woit 3000-3500 w®/ra; ANA RANyCTH =~ BIAXHOCTH NOYBH HE HMKE
70~75% or NNB, gT0 odecneunpaerod 6-8 npuxmBoyHEMM ® I0-I4
BOTOTAIMONHEME NONKBaM¥ OopocHTeIsHOR EopMo# 3000-4200 Hafn&;
AIA OTYDHOB - BIAT03apAAKOBaM momus Eopwo#t 500 x°/ra E
I0-I2 pereTaOMOHHWX NONMBOE OpockTenbHof Hopuol 3000 -
3500 ¥°/ra; ZANA TOMATOB - 4 NDUXMBOVEEX MOAMBE HOpMOH

60-75 Hafra B 7 pereTanmOHHHX NONMBOB OPOCHMTONEHOR HOpMOH
2500-3000 Hafra;; AR APOROM NueHMNH - COYETAHNe BAATO3&DAA-
KE ® 2-3 BereTanMoHEHX NOJKEa OpocHTenbEOM Hopmolh 600 -
1700 n°/ra.

Codmoyienre POKOMOHAYEMHX DEXMMOB OpOme HEA NMO3BOAAAT
yoesicrram oSxacy® noxymrs 300-320 u/ra xaprojeas (mMecTo
60=70 n/ra), xo 500 n/ra kanycrx, A0 30 m/ra sepeEa ApPoOBOH
nMueRRnH copra "MuanTypym" M I2-13 n/ra rpouMiH.

" = H8 OCHEOBE O0OCHNAHMA ONHYA NMPOSKTHPOBAHHA H MAaTOpPHAXOB
MocaeiopaEuf mo xwuaHaw KasaxcraEa paspadoTaE NMpoexT "rex-
HNY6CKRX ycAuBKE R HOpM MpPOGKTHPOBAEEA JAHMAHHHX CHOTEM"

(TY # HO). Opoexe TV u HI BxmouaeT MeTOAH NPOSKTHDOBAHMS
A¥MAROB, METOAMKY yCTAHOBNGHMA DacusTEOH POZMYMHM CTORA,
BHOOP HOHCTPYKIOM® I'eApocoOpyxaEnMl A MeTOAMKY X PacToTH.
IaEs pacyeTH HODM JMMAHHOTO OPONOHMA NpPE DA3ARYHOM COIBOKO-
X02aloTBOKEON HCNONB20BAHME ¢ YW6TOM TAyORHH NpOMep3aHHsd,
YpOBEA I'DyBTOBHX BOA, (WaHKO-MeXaHWYSCKMX CBOHCTB NOYB H
OuonorryeokEx ocodeBpEocrolt pacrurenrdoctH. [lpoerr TV m HI
Oun pACCMOTPSH B ONO0peH HAa KOODAMHAIMOHHOM COBONAEHHE MO
npodmems 0,52,I00 (BHUMI'mM, 1969 r.) B Hay4YHO-TOXHMYSCKOM
Cosare Mumposxosa CCCP (ammaps, 1970 r.).

- paapadorany "BpeMmeHHHe TOXHMYOCKHMe YyRASaHEA NO pac-
YATy HMOAMBHHX POXUMOB CeABCKOX03AMCIBEHHHMX KyARTYyP" B pas-
JAUYHEHS N0 yEIAXHOAEOCTH TOJH ¥ ANA pA3HEX NPEPOAHO-HAKMA-
THYOCKEX 30H, YT0 NO3BONA6T NPOGKTAPOBMMKAM 00BOKTHBHO ONOE-—
HEYHF BOACOOTPOCAGHME X NPABKABHO BMNONHATE BOZOX03nHCTREH-
HHE DAcYeTH NPH NPOGKTHPOBAHME OPOCHTONBHMX CHCTOM M MX

BECIIYATAINM,
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Kpoxe Toro, B NpaKfHKe NPOERKTHDOBAHHEA M SECIAyaTalWH
ofzexToB BoZHOro xossficresa Hasaxorams WHDORD HCNONREIYOTCA
PEKOME KalME MHCTHTYTA, & HMEHHO: DacysT H NpPOSKTHpORAHEE
K9HANOB ¢ YKNOHOM AHA GONBEE KDHTHYECKOTD, SECINyATANHA
OpPOCHTONLHEX CHCTEM B HOBErETANMOHEHE NepuUoR, TOXHOIOTHA
NPUMOHOHES NOKAOBAINBHHX H ZOMOBANLHO-TIONEEBHHX ATDETATOE
HE NONEBE caxXapHOil CBERNH H OBOMHHX KYISTYD # ADyIEE.

Kpome TOoro, 38 NATANOTHE HHCTETYTOM BHNONHEH OOJBNOR
odBeM HAJYHHX paspaGOTOK ¥ OMHTHEC-KOECTPYRTODCHMX padoT mo
COBJAHEN HOBMX 00p&300B MAN®H, O00DDPyAOBAHMR M paGOYMX Op-
raHoB. Bcero marovosiaeno 89 maumesosaswll mRa odmyn CcyuMy
324 tHO.DyO. K HAM OTHOCATCA: BHABMRHON MmOASGMHMA I'HJpaHT
H EMOyIBCHHE HOXA6BANGENE annapard, YyCTPOHCTBO zna zexme-
ynpaBlaENs SoBMRRAMA ZOKIGBANBANX YCTAHOEOK, JCTDORCTEO
ANA NMORAYE BOAH K NONEEHNM MAEWEEM B JRINGHMH, npudop Ead
perMcTpan#l HcOapeHER ¢ B0JHOH DOBAPXHOGTE W HONaPAOMOOTH
¢ NOBEPXHOCTH NOYEBH, paGouyMe OpPraEH arperara JIfa BEYTIpH-
NOYBEREOTD OPOHOBEWS ¥ MHOIWE Apyr#e, SalReHHEG ABTO0PCKENM
CRMFeTENECTEANMN.

PesynsTaToM ONHTHO-ROHCTPYRTUDORMX M MCCHO0BATONEOEMX
pafor SBNAETCR COSjaHEMe orAamuoHApHOR saxpuToM apToMaTHIN-
poRaHHOR ZoxZeEaNbHOR cHCTEMH ¢ BHABMNEEMH HMOYABCHHMH an-—
naparavn xosorpyrumE KasHUWBK, a rTagxs noaycranuoHapHOR
CHCTOMH C BHABMXHHME BOZAOBHIOYCKAMM, BHEIDAGMHE B HacTOANGE
BpenA B Momzasum, TazngmxroTaHe, Tax®s B C0BEX038 "LypEed-
creit" Ixamdyncxoff o0nacTd ¥ B COEX036 EM, Yanmsema Anmwa -
AtrEckoi oOnacre EKasaxcxolh CCP.

S3a BOQRMYD NATHIETKY SAIMMOHEE ABTODCKEMH CBHASTANBCT-
BaMH Ha YypoBHe HsodpazeHmMA 26 OMNMTHO-KOBOTPYRTOPCHHMX ¥ MC-
CHEZ0BATONBCKEX pador, I8 samBOK NPHHATH I'OCKOMHYG TOM N0
Zenau @aoCperenwit npe Cosare Musmcepor CCCP aAns paccmorpe-—
HAf. [0 peaynpTaTam 3aKDHUGHHHX HAYYAO-HCCIEAOBATEILCKHEX
padoT HHCTHTYTOM NOATOTORIGHH R NOPEAAEH BOAOX03AMCTREH-
HHl ¥ OOXBCROX03AMCTROMHEMM OpraEM3anéaM Gomee S0 xoHEpeT-
HEX npeptozenEid H pexomesnanmi, B ToM gucue: MunsomXO3y
CCCP - 16, MwHBOAX03y Haaaxceo#f CCP - 28, KasrRnpoBozxosy -
6, Coparenpopucy ¥ [mampEccoBxoscrpon — &,

O6rem (HMHSHCHDOBAHMA HA HAYYAYW NEATEIBHOCTH: Ba NATH-
netTHe BHpoc Ha 33% w B I370r. c0CTasMl 692 wye,pyd., B
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TOoM wMode 43% ofecneqHMRanTcs AOrOBODHEME pafdorami. B ueXaAx
yEpenneHiAd NpoMaBoAcTBeHHOR Ca3d BBEeeAw B jeidcTBHe nadopa-
TopEEM Xopnyo orpexna odponEeHMA (456 uz} ¥ CTANMDHEAD [0 HONu-
TAHIO ONpeCHHTENHLHOW TexHMKM B C.Axxyrs (I68 m°), B crazumi
cTpoHTensrcTBa HaxoAaTes Cemepo-HasaxcrascrEl omopEnl NMyBRT
cenrcroX03AfCTBERROTD BOJOCHaACKERHs, Myouxymorml omopm:A
OyHKT 083UCHOI'O OPONEHHS, mOCTpPoeHa JkamMOyacKas ONHTHAR
CTAHOEA OOBONHEHMS.

HpaTrult o0sop pesynsTatos HHP M pEeipeHHA 2a BOCBMYW NE-
THNeTHY HAI'JIAAHO NOKASHEAOT, 4ro xoxtexTHs KasHHHBX cnocolen
YOHeWHo DemAT™s CHOXHHE EayYHO-TEeXHWYEOKME NpoSHEeNH B 00XACTH
HENUODAOME ¥ BOAHOro xosffcrea.

Ha I971-1975 rr. KasHHWHX HameTHX HCCACJAOBAEHA B COOT-
BETCTEHM ¢ KUODAMHAUMOHEHM [AaHOM IO PENEBRO OCHOBHHX HEyY-
HO-TEXHWYECRMX npodzeH, yreepwlieRRuX lockoMMTEeTOM HAYHRH H
rexmny Copera Mumwcrpos CCCP, M 3ASB0R PECHNyOAMKAHCKHX Op~
rapMsanKit Ha yoracBHAX XosallcTBeEHEX Z0rosopos. Boe OHM OTBE-
QapT 3a74YaM, DHABHAYTHM JEBATHM OATHIATHMM MIAHOM DE3BMTHA
BapozuOrD Xo2gMorea crpaEH. C I®7I 1, RECTRTYYT DDHCTYNMA K
paspadorke 38 HAYUHHX TeM: N0 OGBOZHEHMN M CEeABCKOX03iHcT-
BEHHOMY BOAOCHAOXeRWO - 16 TeM, ODOWEHHD A TOXHHKE NOANBA -
13 veM, MeXMODAIME W IEZPOCOODYXEHMSAM -~ 5 TOM, 3KOHOMHHE H.
BECOAyaTauHs — & Temd. TemMaTHra HanpasleHA Ha ZanpEelmes co—
BEDUEHGTRORAHEE OPOCHYEIRHEY M OCBOZENTENEHIX CHCTEM ¢ ABYO-
MATHSAMMEH BOAOPACHDENCECAMA ¥ BHCOKONPOMABOARTEABHNMH cpeX-
CTRBAMH DNOAHBA, YIYYNEHHE MCTONB30BAHHA MEARODHDOBAHEHX ag-~
Hens H 3EAYMTENRHOE NOPHNEHHE YPORAMHOCTRE celkcKoxosalcIBeR-
HHX EJiABTYD, DSSBHTHE 0ABKCHOTD H INMAHHOTO OpPOUEHEA NyTEM
WX HETeHCHPMEANMH ANA coafjaHMd yoroWuwisol xopMmosoH GasH B
v.is B YACTHOCTH, N0 Pa3paloTKe PKOHOMWUNHX METOZ0B 00BOZ -~
HeEMA NacTOMll ¢ NpHMEeHeHHeM OCBUZHMTEIBHHX KGHAJIOB M BOAD -
ApPOBOACB; N0 paspadoTRe TEXHONOIHH, CPOACTR MEXAaHWIANMH M
ABYOMATHIANNE BLCOKONPOR3BOAMTEABHEX NMOANEOB AOXACBARHEM ¢
no GopoajaM; N0 paspaGoTHe aBTOMATHYecHHx ycrpoHicTrm mo pery-
JEPOBAHNY BOAONOZAYM Ha pPHCOBKX CHCTeMaX; M0 pasapadorxe pe-
KHMa OpDOMeHMA M TeXHuUKH [OJMBA pHCA H KYyNBRTYD DHCOBOrD ce-
3o000poTa B ycHOBMAX Hu3opdit p. Mnmj BoR0-0ANAHCOBHX H HMa-
IMOpATHEHHX Hocmegopadyl B yonopusx JesoGepexsoro Kawnm -
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OpAsHcXOr0 DECOEOTD MA&CCHBA, AKJSNMHOXOI'D MACCABE OpPOREHNMA
B HBB0BBAX p.Ham, some ATK u xaxmana {prum-Kaparamja; no
COBOPWO HCTBOBAHEN SECILITATAINN OPOCHTENBHEX M O00BOZHMTEIE~
HHX CHOTeM; N0 paspadoTKe NpPHEMOE MCNOAESO0BaHMA W NOBHMEHMA
NPOZAYKTHBEOCTH CHCTEM IMMAHAOr'® opowesas Bamazmoro Kassx -
CTAHA§ 70 paspafOoTKe ONTUMANSEEX PEXEMOB PAGOTH DDYLIOBHX
CHCTEM 08IBOKOX0BAfCoTBSHHOI® BOJOCcHAOKeHMA CemepHoro Kasax-
CTaEA W HA K¢ pecnyCmuKm.

JNour xomnexrmea KasHHHWEX yonmewHo mumonxewe®s Hama@veBHEnl
00%ai BAYYHO-HOCIGAOBATONHORKMX padoT W BHGCTR cBOoM BRIAN B
JansHeBnHR HEYYHO-TEXHMYSOKHA nporpecc W cosxanNe MATOpHANE-
EO~TeXERuscROl Gasw ROMMyENM3MA B Hame® orpaHe.

®.H. Kum - 3am.ampexropa, X.0.-X.H.,
0.fi. Tpamsue ~ 3as.cexropox, M.B. llepodea sa- MHC (KagHHHBX)

0 KAURCTRE OMPECHEHHOM BOMM,
MOLYYAEMOM HA SAEKTPOIMANMRHMY ONPECHMTENBHHX JCTAHOBRAX

Ha cramuonape EasHMEEX » o, AExyn® [isamGyackoll o0- '
1a0TH OMOHTADOBAHN ¥ DAadoTawT SNOKTPOAEANMSHHE ©ONDSCHHTONE-
EMe ycraHoprx 3JV-50, SIVM-400-4, HHAMIK-25-2, C3X0-l1. On-
PeCEOHHAR BOMA, MNONYYOHHAR HA AAHHHX YCTAHROBRAX, NOAA6TOH
Aif BONOCHaOR6HER cela (pasnme OHO cEAGKANOGHE NPEBOBHOR BO-
ZoR, noorammmemolfl za 60 EM). ‘

CorpyAEMEaMe HEOTHTYTA ( rpymma ONpecEeHMSE ) Npozezs -
EH HONMUTAHAS JCTAHOBOK B YoXoBMAX xosglicreenmolf paGoTu npa
pasaEvHIDC SKONAYATAUIROHEHX pexuMax. PadoumP pexmum yoramanmy-
BRINCA, WMCXOAA M3 TeOpeTNYAORAX PACYETOB I ONHTHHM NyTeM
HA OCHOBAEVM AAHEHX XUMNYEOK X AHANMS0B HCXOAHOR M ompeo-
HAHROR BOZH,

[Ipr nycEe ycTaHOBOK DOPOBOAMTCA NONENE (H3AKO-~XAMI-
geoxkll B CaxTepHoXoruyeoxwft aHaimes HoXcZHOR BOZH, EMSD-
_mell wMHepamizando N0 CyXoMy OcraTRy 2,6 r/i. Boza oyandarHo -
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KANBNHE BO-AATPHE BOI0 KIacca, M6CTKOCTH 68 BHCOKAH -

20 mr-sks/n. CoaecolepxaHMe BOJN B CKBARMHE HECKOABKD MOHAGT-
¢A MO cesoHaM roja. Tax, coAGpXaHMe oyanpdaToB KoAednaTcs OF
26 10 31 mr-sks/n (I250 - I500 mr/n); NOBHNEHHO® MX CODZepEa-—
HME NpHAaeT BOZe ropekui Bkyc. [lo ZpyrEM QUanyecKuM noxasare-
AAM 0Ea cooTpeTcTByeT TpedomanmaM I'OCT Ha nMTEReByn BOZY:
npospayHa, HE MM86T 3anaxa, eunap:aﬂﬂﬂ B3BGNEHHEX BSNSCTB
HRYTOXHED Mano, TaMmeparypa 1B ﬂ pH pasHo 7. XmopHZu cojep-
xaTeg B BOZE B KOIMYECTES, COOTBETCTBYONOM Tpedosamusm I'OCT,
zoneao - 0,3 mr/r, frop, OpoM EOA — B OUGHB MAJOM KOMMYECTHE;
CofapXaHHG HOHOB HAIBNMA MATHHA HATDHA 38BHUGHHOE.

BuGop padouyero pexdua YOTAHOBKM BABMCHT 0T MMHEpanMpza-
UME B XECTKOCTH uoxozsoff mozu. QT mpasuasEOro (ONTHMANBHOTO)
pHGOpa padoyero pPeXMMA B SHAVMTONEHOR CTONEHW BABMCHT BOJA-
YHHA DHOPreTMUECKYX 3ATDAT HA ONPECHOH¥Ee, & TAKEE KOIMUeCT-
B0 ¥ KayecTBO noayvaeMofl onpscHeHHO# BoZH. [IpOBSAGHHHA WCCAG-—
AOBAEMA padoTH YCTAHOBOK HA& BOA6 pasNMuUBON MMHEpamM3aumH
MOEA2anK, 4YTO MpPH ONpecHeHWHM clHAGOMHH@DAAMBOBAHEEX BOX
A0 3 r/A HME6TCA BOSMORHOCTH YBOMMTHTE MPOM3BOANTEILHOCTD
aNeKTPOZMANMBHEX ycTaHOBOR Ha 20-25%. [lpm MMHepaansanun
sexonEolt Bozuw domee 3 r/n yERIMYGHME [POMBEOIMTENBHOCTE MA-
NOBEPOATHO, HO 6CTE BOSMOMHOCTE BHOPATH MHHMMANEHYD CHIY
TOKA, AOCTATOYHYD ANA NOAyYeHWd npecHoit BOAM, OTBEvaNmAH
rpedosanMaAM IOCT.

Budop HamGonee SKOHOMHYHOLO pSEMME  YCTAHOEKHM CO-
NpoBROXZaaTCH NPOBeZGHUOM XMMHUGCKAX BHENM30B MCXOZEOR M
OnpecHeHHOM BOAH, NO KOTOPHM  KOHTDOIMpPyeTCA 68 Kavecr-
B0, XemaTeAsHO NMOAYUMTH ONPECHEHEYD BOAY C MMHEpanwsaureit
0,8 - 0,95 r/n, Gomea IIyCOKOe ONPOCHGHME BEJET K 3HAUMTONE-
HOMY NepPapacX0Ay SIEKTPOREEprau. Jnsa aroro yecTaHABIMBANICH
BCO MApAMATpH TEXHOJNOTHYSCKOIO DEXMMA, YCTaHOBKA 3anycxaer-
cA B padory; 0TOMpanTCA NPOOH MCKOZHOH, ONMPeCHEHHOM BOZH K
paccoia (KOHNEHTpaTa); NDOBOZMTCA aHaAM3 Npol No onpezene-
HAD (M3MKO-XMMMYECKEX noxasaverefl. Bce faHHHE SAHOCATCAE B
XypHax: BpeMf 0T00pa Npof, NPOH3BOJMTENBHOCTE YCTAHOB KM,
TCK B AKTHBHOM 30He, HanpAXeHHe HA SIGKTPOZAX annapara, jyc-
JOBHO® CONDOTEBIGHES ANNAapAaTA, DOOTDE0NASMAA MOMHOCTE Ha
OnpecHOIH#e, pACXOf KMCAOTH, JMAARNEHRE HE BXOJe B annapar;
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colecoepraHMe HCXoAHOR onpecHEHEON BOAH M paccona.

3aTeM ycTagaBuMBaeTcA HOBuM pexEM padoTH (BCe mapa-
METDH MeHADLTCH): BHOBG 0PCHpanwTcA Opold, NPDBOZMTCA WX AKA—
aks. [ozodEaM o0pasoM yCTaHOBKS MCNHTHBAGTCH HA DPASHMYHHX
PEXEONOTHYECKHX pexEmax. HaueHeHHE COABCONEDXAHMA ONpECHEE-
HOM BOZH NDK DA3AMUHHX TOIHONOTMYECKHMX DEXMMAX MNOKAZAED Ha
DHO. Ld

23..
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Prc. I. lameHeHMe KAUeCTBEHHOT'O COCTABA BOZH
NpE ONpECHEHMH,
(HamGonea ONTHMAILHNE poXHMM DadorTH
ycrasosEE HUANIM-25).

llyzen cpaBHeHEA BCOX NONYYSEHNX JAHHHX BHOHpasTc
BanGonea ONTRXANBHEHN pexXMM, KOTOpDHE yCTAHABIMBRGTCA KHaK
Ppadoud®. lIpw aTOM pewHMe HDON3BOAMTEIEHOCTE yCTAHOBEM
HANBHCEmAA, BETpATH BUEKTPOSHEPIrHE HAMMEHBMEG, ONpICHOH-
Haa B0fa coormercTRyeT TpedopammaM I'OCT 2874=54 "Bozma
narsepan”.
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[Ipr NpoBspHe KAuYGCTB ONDECHEHHOM BOAH MpOBOAXTCA
DHSHKO-XMMUYECRMI AHANMS, NDH KOTOPOM ONpPERENADTCS:

I. dmsmuecKHe cBOHCTBA BOJNM: TeMIepaTypa, MYTHOCTE,
OBEETEOCTE, 3a0ax, BKYC M ODHEBEYC.

2. XInMuuecKHe MOKAsaTeldW BOJH: AKTHEBHAR HMCACTHOCTE,
ofmee cOAepEaHKe xenes3a, HATDHT - HOH, HETpAT - MOH, HOH an-
MOHMA, KapioHAT — WMOE, I'MApOxaploHAT - HOH, XeCTHOCTE o0wmas,
MOH HanbIMA, FOH MATHUA, XECTHOCTE KapiowmarHas, cyasdar -
WOH, XJODHZ - HOE, WOHH KAalMa M HaTpHa, (T0p - MOH, OHKCIRS-
MOCTEL, IGNOYHOCTE BIAM KUCAOTHOCTE, CyMMa MUHEDANBEHX EBEWECTS,
cyxof ocraTok.

3. BarRTepUCAOIrMYECKRS MORKE3ATENM BOAN: OaRaHanks BOAH
BRINYAET OnpejelicEMe KONU-THTPa ¥ KONA-MHASKCA.

HEEepanusanunA OnpecHeHHOR BOXH IO CYXOMY OCTATKY
0,8-1 r/z, BOma mo fMaNYeCHUM, XUNHIGCKHM NMOKAZATENAM OTEE-
yaeT rpefomannaM I['UCT 2874-54. (lpw ompecHeHMH De3KO CHMEZeT-
CA 86 ZecTKocTs (0T 20 70 6-5 NI-3KB/I), cOZepXaHHe MOHOE
RanbLusA, MarHuA, HATpuUR, CyAB{aT-HOHOB; B DE3YNbTaTe IODBKEH
BEyC McueszaeTt. HoHu ®enesa ONpeZeNADTCA TONBKO B BHAS cne 40,
Or¥CHAEMOCTs BOAH HEBHCOHAA., SAMEYEHO, YTO NPH MOBHOEHME
ONTHMANEHOY NNOTHOCTHM TORA, OKMCIAASMOCTH YBoIMuYMBaeTcA. Mom-
HO BPEeANONOXMTH, YTO NPOMCXOAMT HeroTOpoe “cMuBamMe™ opraHp-
4YecKOro BemecTsa MeMOpaH, EO 3TOT BONpOC TpedyeT AETANBHOTO
HCCAE/0BAENA .

HaumeHeHNe cCONeCOZEeDKAKMA NO OCHOBHHMM XMMMUYECKHUM NOKaza-
TENAM HATHAZHO BHAEQ Ha pHUC.Z.

Ans onpezenenus padoTs QUARTDPOE OpPEAOUMCTEH (MED) =
Punsrpa pooumctku (BAY) mpoBoZuMAMCH OTOODH NMPO0 M KX AHANMBH
mocne MH®, BAY. camedeHO, 4T0 noche QUABTPOR MpEAMOYMCTER He-
CKOIBKO CHHXAETCH COJlepEaHMe XeNnesa, BSBENEHHHX BeHECTE,
cynsbaT-uOoHOBE. OHARTP EBAY CAOyEMT ANA NDHAAEMA OpraHOdenTH-
YECKMX CBOHCTE BoZAe, T.6. ANA yAyUNSHHR €€ BKYCOBHX KayeCTE.
Bona, BanaTana 7o BAY m mocae BAY, pesko oTamvaeTcA NO BEyCO-
BN CcROoAcTRaM. OnpecHeHHas BOAA, npouezmas yepes fmumeTp BAY,
HMEeeT OTNHYHNE BEKYCOBHE KayecTBa: He HueeT "MeMOpaHHOrOM
fpuBKyca, Oes samaxa,

lpoBozuaocE oSCASACBARME OTNOXEHMN comedf Ha MemBpa—
HAX, CE&TKaX, paMKax, KOTODHE COCTOAT B OCHOBHOM M8 CepHORMC-
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Tux comel KamsOER, MarEMA, KapJoHETOPR Xelesa.

HemoaHu® (QHSHRO-XHMHYECKHE aHamus mexozHof onpecHexmolt
BOJH pPaccOia NpOBOAMTCA eXeNHEBHO. YXyIWeEHEe EKayecr® BOAH
NpA HEMEHADIMXICH peXMMAX YEKASHBAET HA CHIBHHE OYIOXEHHA CO—
Zell Ha MemOpaHaX: sJeKTPOAMexNsHNM annapar HE0GXO0AWMO meped-
pars. UrnoxeHds coxell yZenAOTCA oyTeM NPOMHBEKE MenOpas, ce-
TOK, PAMOEK B CHAUORHCIOM DACTEBODE; MMDHHE NATHA CMHBANTCHA
STANOBHM CNEPTOM — PERTHIHEaTOM.

B

t SCe &K

Zumuveceve nowasameny, se-snbls
ha

<
o

s 10 2
Cvea moxa (a)

Prc.2. HaueHeHEMe KayecTBeHHDI'0 cOCTaBa
OnpecHeHHOE BOAH npM pazuMyHol cHue
roxa (Mr~-aEs/x).

CoveraHde HccleZoBaHEAM NDH M3MEEERHH TEXHONOTHUSCKMX
PEXAMOB pACOTH YCTAHOBKH H OZHOBpDEMeHHOM HAONUZEHHM Sa Ka-
QYEOTBOM ONPECHEHHOH BOZH AAND BOSMOKEOCTE BHHRATH HEKOTO-
pHe ROHCTPYKTHBHHE HeJDCTATKM JCTAHOBOK, BO3MOKEOCTH yBEIH-
UEHWA MX NPOHBBOZHTENRHOCTH, TEXHMHKD=-IKOHOMHYRCKEE MOKASa-
TENl NpH IKCIIOYATANMM YCTAHEOBOK B CENBCKHX YCIOBHAX.



P.H, Baranos - 3aB.CEKTOPOM, K.T.H. (HasHUMEX)

TUAPARNMYECKUE NOTEPH ¥ NEPEXOJHNE MPONECCH
B IN{HHOM BOJOBOJE NPH HEPABHOMEPHOM PEXUME
BOTIONOTPEENEHIA ¥ CTYNEHYATO! PABOTE HACOCHOW CTAHI{MH

lipn nopdope HACOCOR M OMNPEAENEGHAM THAPABNNYECKHX NOTEDE
B TPYCOMpPOROZAX CMCTEM BOAOCHAOXOHHA OCHUHO BEJYT pacuevd aif
CTal®OHaDHOTD peXREMA ABUXGHMA, YT0 NpPaBOMEpHO ANA CIyYas nog-
KANYEHNS BOAONOTpaCHTANEH Hepes peryaepyomyo eMxocth. UzHaxo
HepeZKO B NPAKTHKE CTPOMTENHCTBA BOAONOTpeCuTenel MORRIDYADY
HEMOCPBACTBAHHD K MATHCTPaNbHOMY BOAOBOAY. C U6AsD MOAHOTO
KCNONL30BAENA JaBI6HWA HA BAYANBHHX YUacTKAX I'DYNNOBHX BOAO-
NpoBOAOS MNPAKTHURYETCHA KPaTKOBPEMOHHO® BKINUSHHE pOIyiMpyLMMX
guKocTSH#, YTO NPHBOAMT XK HOCTAUWOHADHOMY DOERMY ABMEGHWMA.

Ha paspofiAmelt %e COTH NpH NMOZAYe BOAH M3 BMKOCTE Oyzer
HaGIoAaTHECA HeCTANMOHADEHK poxMM JBUXEHHMA, 4YTO BH3IBAHO HEpaB-
HOMEPHOCTBD BoAonorTpedasEns. Kax M3BECTHO, NPH HECTAUMOHADPHOM
PeRNMS ZBHXEHMA B BOZOBOZE IHIPABIMYECKHE NMOTOPH HANOpa Ha
TpOHMA HOCKONBKO BHNE M ONDOAGAADTCH XapaxTepUCTHRON Mylb—
calHMu CKOpPOCTH.

B o0meM cIyyaa pEXUM BOJAOOOTPEONEHMA 34 HeKOTOpHI NpoMe-
gyrox spemend € MOEHO npeicTaBMTh CTANMOHADHHM DAZOM

Qt)=4,+ &), (1)
rie &, - cpeZiHea 3HAYAHME BOAONOTPECIOHMA 3a BPOMA r;

E(¢)- nepewenrasi cnyualHOTO Xapax?epa, MMepmAd ON-
paZeneRRul 3axor naorEoct pacnpezenemun (E)

Auanormuso (I) MOEHO BHDA3MTE ¥ CHOPOCTE ABMREHNA BOAH

B BOAOBOASE
UE) =U, +2. (2)

Kax #3aRacTHO,TE0DOTHYSCKO~-BEPOATHOCTHOS CPEAHES 3IHAYEHNO
NpoK3BoBHON PYHKOMK OT apryMeHTa clyualHOrD Xapaxrepa BHpa-
2a8TCA 3aBACHMOCTER [3] :

[uw)]- (fw plyjan (3)

Torzia cpesHee 3HAYeHHe THAPABNIMUYECHNX MOTEDE HA TPAHHE
3a E[J'EHH'I: GyZeT paBHO:

hp=dy [l 2) 00yt

P
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PaccmoTpeM cayvali HODMAJIBHOI'O pa{:npa.nwzam clydai-
B8R TO0 BCTE
HOR Beswumun 7/ , ( /]: ﬁr &

e 6 ~ CpeNHeKBalpaTHYHOE 3HAUSHEE,
Hs (4) monyuaem

hrp=32 7 [a IP@)de+2 Sopw)dy+ [o@)dy],
OTRyIa =(23 +J{ ‘L) (&‘: 5-—3)

. i Gl TR 1 ()
Sowjar-1; Svreidr=o; fopeidv- &

ABANIOTHYEC cpPelHee 3JHAYEHHME MONHOCTH, 3aTpadedHoli Ha
TENDABAMYECHEE CONPOTHBIEHAS 3a spems € , Oymer paBmO:

“A:;'P :fﬂ’;ﬁ =§%f(&i+&i)‘ﬁ(zr)a’a’*:
= ey | U S POV 302 § P+ 0. foo(e)dos
+ [opo)de]=£ zo7 (14 32.6),
OTKYIa (gﬁ + jgfj

Nrp=14.% (7)

Kar pumso u2 (6) B (7) ocpenHeHRas SHEDIHA ,34TDAYEBA-
eMad Ha NYyNbCAEOHHYM COCTABAHNIYY pacxona, B 3 pasa Gonk-
M2 BHYUCHEHHHX N0 OCPENHEHHOMYy pacXony H NOoTepe TpeHmMA,

[onyyenEue sapdcEmocTE (6)  (7) B nepsom NpECIAXCHEH
MOryT OMTE HMCHOAB30BAHH ANA aCHMMETPHYHHX KPHEHX pacmpene-
JEHEA PAcXONa. [IpH NONOXATE MBHOHN acEMMETDHE OyAeT HaGiD-
IaThECH HEROTOPOE YBeMYEHHe 3Havenul hee ® N,F « TOHHOE BH—
YHCAEHHE BEJNHYEH A, ¥ N, BOSMOMHO ¢ NOMOWBD YHCJSHHOI'O
HHTETDHPOBAHAA HeCOOCTBEHHHX MHTETpanoB B pemenusx (6) & (7).

Ha GonpumdcTEEe TPYOIOBHX CHCTEM CEJBCKOX03AlicTBEeHHOTO
BOIOCHAOXBHMSA NPMHAT CTynemYaruit rpafer BOIONMOUAYE HACOC-
HOM CTaHIME C MAKCHMAJBHHM BIMCHBAHUEeM B Tpafmr somonor-

Ppe Ofe Hits,

[lpd HECT2UMOHADHOM [EXHME NBUEEHMA B BOJOBOLE BO3HE-
KAnT NONONHETEAbHHE CONDOTHERIEHMA, BHIBAHHHE WHE PIHOHHO-
CTHD REQXCCTH, KOTOPHE B NEePBOHAYENbLHHJ MOMEHT BRADYEHEA
JONOMHUTEABHEX HACOCOB OJAYT CHOCOOCTBOBATE 3aNa3IHBaHAD

TeHe
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rpajuga BoZOOOAZAYH, & NPH BHRADUYEEMM HEac00poT O0eCHEYMBATE
NOARYY BOAW, HBe NpeAycMOoTpeHHEYD rpajexom, [lpeuen ¢ yBeuamue-
EHCM AJABHN BOJOBOAR Jaxe HeBHAUMTENBbHHE JCKODEHHA BHSHBADT
SHAYMTENRHHE HHEDUHOEHHE CONPOTMBNEHMA, TAR Kak wacca XHA-
KOCTH B BOMOBOAE AOCTHIrAET OrpPOMHHX BHaUEeHMY, HampuMep, Ha
I'pynNnoBsEX BOAOBOZAX - RO 105 THC.T. [loaTOMY npe paspadorke
rpajMra BOAOMOZaYM X MOACOpPS PEeryIADYDEMX eMkocTel BOBHMEA—
8T HeOOXOAMMOCTE y4eTa NepexofHX npoueccos. B nepsoM ciay-
Yae HeOo0XOAMMO COCTABHTH PpadME ¢ yuerToM BpeMeHHd sanasjNna-
HWA, BO BTODPOM — DPEryNMpyDMAA BMKOCTH AOANXHA HABHEAYATHCA C
yueTOoM O0BENE AeQMIH¥Ta, BOSHHKADWEr'O B NepBOoHavyanbHEEl Mo~
MEHT BpeMeHM.

Ecie eMrocTs He ofecNEUHBSET HAKUNAEHMS BOAN, TO SHEp-
['HA UHEDUMA NepexXoAMT B NMOTEHUMANBEYD, TO eCTh NMOBNNASTCH
REBIEHME N0 BOAOBOAY, 4TO MPHBOAMT K ZONOMHMTEIGEOMY mepe-
pacxoAy SHeprMM ¥ ABADAAN Ha EMEHENY yYacTKaX.

Paccworpum npocrelfuyn cxemy: MO AIMHHOMY BOZOBOAY
B PETYNAPyNLYD EMROCTH NMOAAeTCA BoAA BEacocHEol craAnmell cry-
neHYaTHM rpaguKoM. B neproHavanbHull MOMeHT BKJINNEHHA AONON-
HATENEBHHX HACOCOB B Hauade BOXOBONA ZasieHWe NOBHEAETCA
CRA4YKON A MO TPyOONMpOBCAY PacnpOCTDARA6TCA YNpyras BONHA CXa-
Tur. Mlepexopnuit npouecc B aTOM CAydYae MOXKEC DECCMATDPUBATS
KaK A& paajeNbHHX NpoNnecca: MPONECC DACNPOCTPAHEHHA YIpy-
roit BOAHH CXaTMf M COOCTBEHHO NEPexXOAHHt MNpouecc , BHBBAH-
HHR WBMSHEEWeM DAacXOZa ¥ UEePUROHHOCTED MACCH XHAKOCTH.

Pacxoz B KoOHUe TpydonposoAa GyzeT sanas/NB4aTh Ha BpE-
MA ol

¢ A s i (8)

Wswenenwsn RapneHMs W CKOpPOCTR B ynpyro¥ BCouHE CXATHA
narrxanr Ha BRCMOHEHTE W HA AOCTATOYED ANMHHOM BOAOBOAE

jr[- ~ IG"'" npH U I,0 M/cer, npepameHMe CRODOCTH
NPaKTHYECKM OyAeT paBEO 0, TaK Xe MORHO npesedpeds OrpaxeR- '
HOM BONHOK, T.X. AP EmuTOXHO wano, Torza npu f{2{, Baus-
HHew ynpyrux pedopuanuil Moxso npeHeGpeus g4 -0,

oK

TO eCTh DECXOJ BO BCeX CEUEHMAX NpM f;'[; OyaeT OAMHAKOR M
SKEYMYIALAM EHAKOCTH B TPyOONpOBOAE NDaRTHMUECKHM He NpOMCXOo-
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zur, Torpza ¥ETErpan ypasHEeHMA HEYCTaHOBMBUETOCA HANOPHOro
ABARGHNHA OyjeT mmeTs Bup / I /@

Ezérz- Ea'!--;::;'- §;+ke+-—f§f {J*_g_({,rf)
1'.:4:. o e Qv (&’3) (9)
9 a6 g at"

KoEBEKTHBHAA YACTEH nﬁepmm onpeAciAe TCH MaMEeHeHHEN
CKOpPOCTH W II.JI'.FI K euuux ceqennﬁ I-1 !.-PE-E papHa
( e:r K
e £§

lputmMan 54 MI0CKOCTH np HeHWA ypOBEHb BOJZH B HCTOY-
HHKe, #3 (9) nmomyumm:

R " 2
T =Hy ~H--ALQ, (10)
rae  Mwe- Hamop, passMBacMuH BacOCaNii MDW MapajlelsHOR
pagore;

Hr - reonesuuyeckMii Hanop ® KOHUE BOAOROJA.

{apakTe pUCTHKY NapamnenbHolf pacoTH OZHOTAMHHX HACOCOB
¢ AOCTATOYHOH CTENEHBN TOYHOCTHM MOXHO BHDasWT: B BMZe /2/:

e
HH.!. (3 Hn_' '—ﬁi ﬂf

(1I)
rie  Sp- QUKTHEHOE cOMpOTHUBIEHME B Hacoce;
1 = YUCNO HACOCOR.
Ha (I0) uoxuo IIDJI;}"-IHTL
f:-ff-—- _ld‘:? =
é’w Ho-Hr—(AL+ 32)@ (12)
YuuTwpan, 4YTO Npw YCTAROBMBEENCA PEXMNE gg—:::? 2
TOPAa pacxop OyneT paBeH: H —H
20 . g4 (13)
. - £ Eﬂ-
Wa (I2) uomHo monyuuTs Ff - ,';?W{'H i s f’ﬂ}a 3
. 'L‘-?I‘-I?I- s E&.f- '-'-?
O G-t g -Ay J = A " a
{Ipm f;:‘f;ﬂrm §=4-. IIDJI&I"IHH

- €l
dﬁ“f n":?w{?i HJ {Uafﬁ—'—'—ﬂzfﬁ%)l {14)
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Amanmsupys ypasderme (I4), merxo sawverurs, 4T0 pacxor & =§
yCTEHARNMBAETCH NpPE {=oo . [lO3TOMy ANA NpaKTHYECKUX pac-
XOAOR AOCTATOYHO ONPENEINTE BpPEMS j‘ﬂTEB'DIEIJIEEHH pacxoa
0,95 + 0,99 &i .
Ins yEoGersa pacuera npefcrasmd (I4) B BuAe
tn=f2&un +to Coepen | : (I5)

e fw = ﬁw?i‘_Hr) ! fﬂfllp.-: =Cﬂ1’f}¢'gj "*E?Eff‘li' E

B rada.] npeBefieHH 3HAYEHMA f',,,,ﬁ..; s EBEHUMCIEHHHE MO

(IS) mpH pasIAYHHX SHAYEHHAX &'i

TaGnunge I

& -

L8702t o i 06 2 08 3 0,9 : 0,95

e

2,0 0,14 0,319 0,55I 0,923 1,283 1,635
1,8 0,142 0,310 0,53 0,908 1,256 1,625
1,6 0,I33 0,29 0,520 0,875 1I,222 1,675
I,4+ 0,132 0,290 0,508 0,870 I,I9% I,580
1,2 0,124 0,280 0,497 0,845 1I,II3 1,536

Je@dunuT DMOZaYM B PEryIMPYDNYD eMEOCTH B HayanbHuM
MOMEHT BPEMEHH tn OylaeT paBeH

Woep=(0:-0.) b G (@i Q) AE=(0-0Mgant Ems (G &)f{f-&. o=
=(Qi=@)[tgen* Ky trep) (16)

' E"':__f
rze Z nep
JHadYeHne uHETerpana B (I6) MOEHO BRHUMCAHMTE YMCHESHHHM
MeToAOM, B Taln.2 npueelieHH MX 3HAuEHWA.
TaGanua 2

-
@ EE

om0 1 1L,e T L& 2 Lk
T

e

IgE

LY

Ka 0,560 0,550 0, 54 0,53 0,52
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MonsuM geduusT HOZAYM HACOCHOH CTAHIME C YUYeTOM BOAO-
moTpeCNeHEA 33 BpeMs [, MOXHO NDMEATH paBEeM |{/ =2 Wieo.

Jns npuwepa npoBejies pacueT ZeQMOETA MOZAYM AMAR HAcCOC—
HO#l CTAEUMA NpR cAGAYDEEX napawerpax: 4, = 0,25 ¥3 fcex;
fi = 0,5 ¥®/cex; [ =100 m; Yi=2,0un/cex; H.= 120 N;
Hr = 20 w (puc.).

1 san tnee

e —

0 100 200 300 400 teex

Puc. JlejunqwT mojau® HacocHOM CTAHIHMM B NepBoHaUANBHHHA
MOMEHT BRJINYGHKA HACOCORB.
llpnven cKOpOCTh pacnpocTpadenus BonwH @ = 1000 u/cek.
Torgza '
tﬂ'-'.lgg- - I_QB . Lﬂ = 200 cex;
5,81 + 100

00 * 10°
tn= 4 100 = 100 cer;

Waew= (0,5 - 0,25) 100 + 0,56 (0,5 - 0,25) 200 = 53 u%;
Whaz = 2 * 53 = 106 u°.

Perynaupyomas eWKOCTh HacOCHOM CTARLHMM TONBKO ANA NOR-
pu'THA JAeduIMTa NMOAAYM AONEHA OHTEH He MeHee 106 "he

Taxus oCpa3oM npH pacueTe pa2BopdAmell ceTH M Henocper-
CTBEHHOM MOARNDUYEHMH BoAonoTpedurexeft X MarscTpalbHOMY BO-
AOBOAY HEOOXOAMMO YUYMTHBATHE NOTEDH HANOpa, BH3BAHHHE HecTa-
[MOHAPHOCTHO PACXOAd.
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K.I.AEMDHEB - S&B.0TAGNOM,K.T.H.; H.H.Jepmun — CHC (KasHUMBX)

0 TIOKASATENAX CYTOUYHOI'O PEXMMA BOJONOTPEEAEHHA
B CHCTEMAX BOZIOCHABKEHHA

OcEopoft panMOHANBHOr0 DEMEHEA CHAOEHOTO KOMIIEKCA TEXHEUKOC-
SEOHOMEUECKEX BONPOCOB NPH NPOOXTUPOBAEWE H PKCIIyaTAlHM CHC-
rex BOAOCHACKOENA ABIAGTCA NPABUIBHOS ONPe/IGNIOHHE OEHAAEMHX
Konedaunlt YacOBHX DacxoXoB BOAH, TO 6CTH TrPafMx0B CYTOUHOTD
BOAONOTPOCABHASA,

ps pacysTax B HCCNEJOBAHHM T'DAQHEDB BOAONOTpEONEHNA C
HCNONL30RAKNEM MeTOZOE TOOPEE BEpOHTHOCETEN HOOUXOIMMO HMATD
HOKOTODHE (éapasMepHHE NOKa3aTel: (roadUOMOHTH), C MOMOIEN
KOFOPHX MOXHO OHNO OH XapaxTepraoBalh DOXHM padoTH CHCTOMH
BOZl0CcHaCeHHA No MowgEocTd (nponyckHOH CcnocOGHOCTH) MAM BO BpE-
wemH. [IDUMGHAGMHE B HACTOMLSS BPeMA B MPAKTHKE NMPOSKTHPOBAANA
EoadfMOHeHTH YECOBOH HepaBEOMSPHOCTH BOZONOTpeCASHEA NpeACTaB-
170T coGOf HM YTO REO® KAX KoadPUIMEHT 3anaca X Cpe;HAMy 3Ha-
48 HE pacruha. OB cOBepUEHEO H@ 0Tpaxae? DEXHM BOZonorpesie-
HMf 22 pacueTHwd OTPE30K BPEMOHN, TAK Kax OZHO M TOXe CPAJHCE
sHayelde DAacxX0ia ¥ MAKCHMYM MORHO TIOAYYHT® B OFHOM CIlyuad ODH
Goxbwolff aunouTyZe Konedamwit, KOTAA COBRABTCH xpaiiEe Hednaro-
npeATHNR pexiM IR padoTH BOAONPOBOIHLX coopyxeHuli; B JAPyTOM
ciyuae — NpE AOCTATOYHO PABHOMEDPHOM,DPHTVETHOM H2MOHOHHM pag-
XO0I0B, BECEMA ONESKEX K CPeJHeMy 2HAYEHHD, M NpHd HAIHYAR JMEb
DAHOID - ABYX NMKOB MAKCHMYHMA.

Mpexje YAM [8pPEX0AWTH K OOCTPOGHHD CHCTEMH noxazarened
PpAdUKOB CYTOYHOTD BOAONOTPECNEHUA JTOUEMM OCHOBHEE BEIHTHHL
M mosd{MOMGETH, BCYpEevanLipects B COBPeMOHHHDC METOZAX ONpeas-
TQHMA DACYETHLMX pPacXoZ0B.

lonaTHe CPEAHETO PACXOZA f?c ABJAAETCHA OCHOBEOM crarMcTH-
qeckoll xapaKTepHcTUxof mpu pacwerax BOAONPOBOAHEX ceTel.
BenMumHa CpeAHEID PacXoia BOAH M03BOAAET NDPHONNKEHHO OLE-




TI0I

ENTH H@XHUH mpeies BepOATHNX 3HAYEHHH pacyeTHOrO DACXOAd W
ompefenfAeTCA N0 dopwyle: {.? _

" T@e | - nepuoz BpemeHu, 3a KOTOpM QIpeHenAeTCH f;ﬁ:
(. = pacxon B I-ull vac,

geggeuag@mqﬂuﬂ pacxoz Q CK MK a KB - OOCTOAHHuH

M0 BSAMYMHE pacxoj, NpR KOTOpPOM NMOTEPH HANODE HA paccuMarpd-
BACMOM YHacTHe CETH 3a ONpeNeNeHEOE EBDEMf pAaBHN JeficTeuteln-
EHM NOTEpAM Hamopa Npd AeHCTBHTSIBHO HMEDUEMCSH e paueHHOM

pacxope. JTa XApARTEDHCTHKA NPUNEHASTCH NDH CNDERENCHHM ORH—

A2EMHX [OTEDE Hanupa@m_ QT+ r-+@ T
i =T

lloHATHR CpEXHEEBAADAYHYHOTO M npeﬁﬂ&rﬂ pacxofa HpHBO-
AAT HEMOCPEeACTEBEHHO K MOHATHAM CIe peai pacxﬂna.
24 =MQ%)-[M@) =0 - 4¢
' npenuermanpaﬂtgpru tj'.uamma (cTaEzapra pacxoga):

JTH NOHATHA AMERT gﬂpu THOCTHEM xapakrep I/ u cayxar ana
OneHKH PacCesBMA BOBMORHMX SHaYyeHMit BeNMUME DACXOA& WOKDYT
ero cpeAHero 3SHAYEHMA,

MamrcnMansEnM pacxoz Q,, npsaAcTaBsnfeT coloft HauGonsmee
BHAYEHNE M3 COOTEETCTBYONMX BeNMYMH 3a DACCMATDHBAEMHE HHE-

I€PEAll BPEMEHM M XapaRTrepHayercA olecneueHHOCTED ¥ (EMjae-
MOF uacTOTOM NOARNEHWA 8a TOT WIM MHON MepHOZ ppevernd. [io
NPOAGIEMTENEHOCTH DA3AMYEDT ABA BAZA2 MaXCUMSIBHEHX DacXOA0B:

I. MakcmMenzunit pacxoa (O0OWYHO) YacoBOW NPUAONEATENH-
HocTH, mpusensewudl AnA pacueta aNeMEHTOB BOACNDOBUAHON ceTH
X ONpefieNeHns MAKCUMANBEHX NOTEPh HANOPA B CETH.

2. MaKcHMalbHNE KDATKOBPEMEHHHE CEKYHHNE Pacxozy, He-
O0XOAXMHE ANA NPOBEPRM TPYOG Ha IHApERIMYECKHMM yzap.

Hopuaraenuit (waw Bowmmansnufl) pacxop (J, - sto pacuer—
Haf (nacnoprHas) NpoNycKEARs CHOCOGHOCTE JCTAHOBAEHHON BOZO~
pasOopHoll apwaTypu (caHuTAapDHMX NPAGOPOR), MpUMeHAeMul Yame
BCEI'0 B pacucTax BHYTPeHREX BOAOOPOBOZOB. CyMMapHHM HOMHHANE-
Hul pacxon BceX moTpefuTenel TpynnH NMOSBONAET CAeNATH nepesym,
cauyn rpyoyp, OUeHKY aHadueHMM BepXHEro npelena PacueTHOTO
pacxons.

PacueTHn# pacxoz - 3T0 DACXOE, Ha KOTODHH#l DACCUMTHBADT-
Cii DICMEHTH CHCTEMH BOROCHaO®eHMA.[Ip STOM mOAada 2TOro pac-
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XO0IA 0OpHE 24/AHHOM I'paddKe BONONOTpeOReHHA NOMZHA ofecme-
YHTH HARNYYOHE TEXHHKO-SKOHOMEYECHEE NOKa3aTeAR NpOBKTHpYE-
MOR cHCcTEMH BONOCHACGEeHEA. OmHO M3 BOSMOEHHX 3HAYEeHNHR pac-
YeTHOI'O pacXofia JNA HOPMAABEOTO pacTupenenenus /2/ moxeT
OHTE cnpuu.nunn-

FJ M(‘Q) ffﬁm Q tﬁ '

rae  M((])- naremarisecxoe oxmmasEe BeMMUMEE DACXOJNA KO-
TODOE B JAHHOM CIyS88 COPNAJAGT C DNOEATHEM
CPeNHETO PACXONA;

L p ~ KPATHOCT: Mo pacCesuwid. 3ra peMYEHA ONpe-
neaseT (AnA HODMENBHOI'O SGHORA)UYMCHNC OpEHEX
EBQpaTEYECKEX OTHJACHSHEf, EKOTODHE AyRHO OT-
NOXHYTE BOPABO M BRAEBO OT [2HTPA PACCEHBAHHA
IAR TOrO, YWTOOH BEPOATHOCTE NODANARHA B @O~
Mydensulf ysacrox Omza pasra /3 . Tax npe odec-
negensocTd (JocTOBEpHOCTH) pesyabraroR S =
0,95; €p= I,9.

[lepexomyM RANOCDBACTBEHHD K CAMEM HOKASETENAM Ipadiu-
EOB BOOONOTPeONSHHA,
I. Momynerui mosdimimenr { = 9T0 OTHONEBHME TEeKyme-
'O SHAYENNA DPAcXOJia B CPEIHEMy 3a ONpefeXeHHNY Ne[MON Bpe-
meue (cyrem, rom): K= E.
.

Moxysaenufl ROSPIMIMENT CRA3aH BAXAOE 3aBHCHMOCTEO ¢ Koad-

T K - Vﬂﬁ-ﬂr

2. lox moadduime HToN Gopwe rpaduia PONONOTDECIBERAA
OyneM DOHEMATEH OTHOWSHME CpeIHERBANpPATHEYECKOr'O PacxojA
R Bero cpemHenMy 3HAYSHMD 38 pacueTHH{ AHTEDBAN BPEMEHH:

- [
fo= G-
9ror RoadfHIMEHT XapaxTepHSyeT HepDaBHOMEDHOCTH I'pa-
®Ea BO BDEMEHH M NIDH HEH3MEHHOM DACXole HPEHHMASST CBOE
HAKMEHENBE , DABHOS ENHWING, 3EAvenme, Kosdfumment dopss
CBA38H 3ABECHMOCTED O nmaﬂem B pacgerax rRoajdmnuen-

TOM BAHAIE: .
K‘F"‘ g ng f?f.' Qﬂ# =" = K.;_f :

Kp=

.

m
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3, llon xoedjmiMenTOM y9acTEA B MaEcEmyMe /3/ (BevepHaM
BJE JHEBHOM) CASJYEeT NOHEMATE OTRONEHEE PACXOZA BOJOHOTpE=-
CuTeng B MOMSET oOmsceresoro maxcEmyma ( (Ju) R co6crTBoR-
ROMy MAKCHMAXBHOMY pacxXomy ( (e ): K F&r“

. ym Qﬂ,

KosfdmomeHT y9YACTES MNOEKASHBAST, RAKAA YACTE MEECEMAXRHOIO
pacxoxa NOTpeCETeNR BONH NPEXOIETCHA HA cymMaprut (segepmul
BiE jpHeBHOH) MaKCEMyM DaCXOMNOB.

4, KospfmmpenT CNHOBPEMEHHOCTH HDSOCTABAAST COOOR oOT-
HOmeHHE Be JMYNEN COBMEMEHHOr0 MAKCEMANLEOT'O DECXONA BOJH
K OyMME MARCHMYMOB DACXONOB OTIEMBEHX mOTpedarTenef Mm ¥x

Tpym : K = —%=—4|.
e

ILis ONFODONAHX MOTDSOETEASR, DACXOMH KOTOLHX COWSMODHME,
rRosdEIEe T OJHOBPEMEHEOCTH S4BMCEAT OF HOMMYECTEA NOYpelE-
resefl. 9TOT ROB(IMIEEAT XapRRTEDHIFET CMEMEHES MAaKCHMYMOR
pacIOXOE OTHEABHHX NoTpeCETensi® Bo Bpemexm, JlaERoe obcToA-
TEARCTEO OyCAORNRBAST CHAKEHEE CYMMADHOIO MaRCHMAABEOTO
PEcXONa N0 CPABHOHHD C CYMMOH MAHCEMYMOB OTHENBERX DOTpelH-
reasil, ¥ TOABRRO B crywae, ROTZA MaKCHMANBEHE DacxXojH OT-
HelbHHX I'pynn poncnorpsCétenct coBmajaptT BO BDAMEHE ,9TO
BECEMA MAJI0 BEDOATRO, MX CyMMEDAHM MaRCEMANERHE pacxon Oy-
NET PABEH CyMMe DaCXONOB OTHRABHMX rpynn norpedmTomei,

9. Crenens passaxa JeficTByIMEX BEJAYEE DAcXONOB CF-
TOouHOrO rpafuxe BomonoTpeCGACHEA MoxeT OHTE OXAPARTe[MSO0BA-
Ha RoodfmmenroM K, = %ﬂf , IDAYeM BEJHYEHS STONC OTHEO-

meEsA OyHeT SAaBHCETH OT NPHEEM3EMOr'O OPH pacuYeTax HETEDERA-
A2 OcpenEeEud. [IpM HHTepBane OcpejHeHEs, pesAoM Al= I
9ac, AR LSHTDAABHHX ycanel Noceaxo® ¢ Hacensemmem go 2000
gemopex Mp = 20. [pm MeEnmew murepsane Kp GyZeT BmuS,
3aROHOMEDHOCTS H'p =ﬁﬂ f«) NOSBOAAST BHODATE EHTEDBRAN
OCpeNHEHES ¢ JONYCTEMOR nmorpem=EcCTHD, TO CTH TAROE muTEp-
Bal,KoTopu#f orodpaxan OH CYmECTREHHHS HIMEH2 HMA me |
&min , a e MAJIOBE ROATHHE CHAyYalHHO RIMEHeHHMA BAJHYHHN
pacxona. B HacrodAmee BpeME DACOPOCTPAHSH HETEpPRaA vaco=of
OpOIOAXETONBHOCTH o

6. KosduuueHT MCOONB30BAHNA Ku npepcraBnger codol or-
HO@MEAMS 00neMa BOMH, (aKTHYSCEE UPOLNYVEEHEOIO NO CHCTEME 38
onpefesieEHO8 BpeMA,K pacueTHoMy o00HeMy BOMH ,KDTOpHE Mor Ou
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§urh NpONYHAH MO CHCTOMA NpH 6& padoTe BA MOABYD NpPOMYyCKEYM

cnoc o0socT® f&4/. HweeTcA BEELY, YT0 NpOMBBOAMTEALHOCTE HacoC-
Hex craHuull, nponyckHas onocolHOCTE BOA0BAdOpOB, TpyGONpOBO—
A0B, BOLOOYHCTHHX COOPyXeHEK B ZpyIuX SIeMOHTOB HAXOAATCHA B

NOXHOX COOTBETCTBMM, EcIM 5T0 YyCHOBES M0YEMY-T0 HE COGINAGHO,
D HOOOXOAMMO pPA3NKYATE HX MONHOCTE B OTASABEOCTH, & KOa(du-
UHOHT HCNOAL3IOBAHRA CHCTGMH CNpeASNATHE N0 MOMHOCTH AHMHUTHDYD-

HAT0 2A6MOHTA f( \Weod. @
“T Q,-8760
I'ne W rof.$. — paxruyecK®il rojosoll o0BeM BOAONOTPSCNEEKA
3

34 5TUT IOX, THC.M ;
Qp - pacysaTHHH pacxoj.

Kosddmuaeny Ku sBaneTcA OCHOBHHM MOKA33TENEM adpeHTHE-
HOCTH MCHNONB30BAHMA NPOMBBCACTBEHHOR MONHOCTH cHcToMH,. [lpope-
ASHHHG MCCIE6/0BAHHA NOKABHBADT, YTO (AKTHYUOCEAA BONMYUHA Hu
AR cucrTen BozocHadxerMs CemepHoro Kazaxcrasa HE NpeBuuAsT
0,&.

7. Kak masecrTHO, pacuerHull pacxox sxapyaer B ce0f pacxo-
Ad N0 TPeM OeKTOopaM BOAONOTPECHOHMA: KOMMYHANLHO—OWTOBOMY,
NpOMEBOCTBOHHOMY H XMBOTHOBOAYGOKOMY. JoTORUMBOCTE JOpMH OYy-
TOYHOrO IpajEKa BOAONOTPECISHMA CETH JaBMCHT 0T cTpyKrypy I
BOMMEaNBHHX (HODMA&THBHHX) DPacx0/0B, ONpeeXA6MON coOTHOmE-
HeeM (yZAGABHWM BOCOM PaCXOA0B. KAXJOr0 ceKTOpa):

o= é?f.ﬂﬂ

T ns +Gnp + G
Kax npamdio, yBeIMYeHHEe JONH DaAcXoX0B NPOM3BOACTBOHHOIC O8K-
Topa yAyumaeT 3aNoNHeHHe CYyTOYHOr'O rpajuKka ¥ HexaeT DOXHM
BOAONOT pedNeHNA CON68 DABHOMODHHM.

B radx. NpUBENEHH YHMCAOBHE 3HAYGHMA NOoxkasarenell juna TH-

HOBHX rpafMK0B BOAOOOTPECAGHHEA B CONBCKHX HACONGHHHWX NYHKTAaX,
paapatorandux KasHHMMBXom ¥ KxHRMI'uMom.
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TadnuLa
¥ X'NorasaTent f H&aHdHEH  DEHYATUM
nfﬂ*ﬁﬁ%@?ﬁwp&ﬂ :K wac=3,0; K uaﬁ-E,S K wac=2, 2

: ReHNS : E :
1 B % 4, I7 4,17 4, I 4,17
2 B % 522 5,02 4,7 bh,73
3 2% ! 10,5 9,0 8,5
4 2% 9,57 8,97 7,94 8, 09
5 1,25 I,20 L,13 8
& 1,32 1,5 E5 I,82
7 25 21 9,0 8,5

MpuMeHe e nOKasaTenell, NpUBEefeHHuUX B AaHHoll padoTe,
NOSEONHT rAyORe BCHPHTE KapTUHY GopMHDOBaHMA DPeXMMa BOAC—
NoTpeGneHus ¥ 7aThk 60jeS MOAHYD XapaKTeDHUCTHMKY K KOAHYECT—
BEHHYK OIEHHY DERUMOB BOZOMCUTPEGAEHMM.
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¢.T. Tepp - 3aB.COKTODOM.K.T.H. (KasHHHEX)

HSWEHEHHE JEBHTA NMAXTHHX ROJAOIIEB
B MPOIECCE SKCTLIYAT AilHH

B KasHHMBE npokesejléH KOMIIOKC MCCHeZOBAHWE padorH maxT-
HHX KOA0ANEER., HROTOAMARA CTATHA NMOCEBANEHA BHABNGENK JaK0DHO-
MeDHOCTE MBMEHGHHT HoOxTA HAXTHHEX KONONOSB B NpONEcCe SKC-

NAyATAINE .
I. KparTkas nporpawMa B METOZREA HccleAoBaREH

Hocnegosamme ycuomMll BRCcnIyaTanuy HAXTHNX KONOANER. B
OpoEecCe SECMAYATSNME HEXTHHX KOJNOZUEB N6PE0AMYECEN HDPOBOJM-
IHCH CHeZYDEHMe padoTH: OCMOTD KONOHNER; DPOTECTpAMA BOAONOY=-
pedmTensll; OTKAYKA BOAH H3 KONOANGB,; S4MOP YPOBEA BOAH B KO-
A0AIaX.

OnsYENe OTKAYWKE BOAH M5B MAXTHHEX KOIOAUEB OCYHSCTBIANHCE
no oOmenpEsToR meTozume (4). [pE oToM ZeCET EBMepsACA 00TeNM-
HHM MOTOJOM DM yCTAHOBNBIKXCA JPOBHAX M Jle0RTAX BOJEM B KO-
lopge. -

B oBfaA ¢ TOM, 4Y0 B HacroAmel padore BAC METEpECYET HI~
MOHOHHE XeCETA WAXTHHX KOMOAUGE 3 (QYHKUMH CYMMaDEOTD BOND38-
Gopa, OsNE 0TOOpPAEH M DACCMOTDEHH BCE NOKRSATONN OpPH CDABHN-
TENEHO OJMHEKOBHX IAYORMHEAX OTEAYEK.

Merozmrs o0paloTxm ZaEEux, OmpesgreHEe ReCETA WEXTHOTO
EONCZNA 00YRACTRIAANOCE 00BEMHMM ONOCOOOM. SaMepH NMpOBOZMIMCH
¢ PpexEparHOff NOBTODHOCTE.

Noadop smmmpEyecEod Gopumyad AXA JCTAHOBIGHHA B OMNETEHX
IABEHX N0 Za0ATy (yHEUEOEANEEOR SaBECHMOCTE (ZeOHT KOAOAUA
ecTs (yEEUMA 0T CYMMADHOrO BOZCOTOOp3 M3 HEr0) OCYMECTBUAN-
cA coraacHo pexomeupause W, H,Bpommrefua (I).

Buwicnenne cpeinel adcoaptEol ommdxm moayweEEOR GOPMyAR
OpOR3BOAKNOCE MO OOMEH3BECTHON 3ABHMCHMOCTH:

Za
- +
b el (1)

Tae Za, - QyMMAa OTKIOHOHHM DACUGTHHX AAHHEX 0F unnim;
f1 = EONMYECTBO HadzmiueEwul.
CpezEss adconpTHas omMlEa, OTHECEHHAR K CPSZHONY AeOHTY
KOROATED BHA!
4.z A 001,

=2 @)
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M. KpaTxas XApaKTepHCTHRA O00BLEKTOB MCCA6AOBaHHH

OOHTHO-NPOR3BOACTROHENO MAXTHHE KONOAUH CHAE NOCTPOSHH
B N6HTPANBHOM TACTH NSCTOME NycTHHM MyOEKYMH noZ RHBERTapIaa-
OMoRHEEME Homepawmm 189, IO u IS5, Hx paamectHi® HA paccTOAHUE
2,5-5,0 M zpyr oTr Apyra, COPJACED BPOM@EEHX TOXHAYE6CHEX yKa-
saprll M0 MPOeKTAPOBAHMN CENBCKOX03aMcTBOEHOTO 0GBOZEemEs (2).
DaxTHHe KOZOANH HEXOAATCHA NMOUTH HA OAHOM IMEWM, npocTHpanmel-
CA ¢ ceBepAa Ha NI OycTHE®. CTDOMTENLCTBC EONOAUEB OCymECTB—
IAAOCH HA TEDPETODHM BMMHEX NacTOM®l oBmecosxosa "lEomep"
Ixaucoynckoll ofmacts ® ofmoEMessoro pafioma. Homogem ¥ IBD
nocrpoéd B ypoummwe Hemecol-Tadamm, ¥ 191 - B ypoumime Kesecolt
k19 - 3 ypourme Tewspum.

MocTPOGEHNHE KOXOAUH HMONM HecOPepmeHEHY THN, 00ODYEOBSHH
JIOHEHMHM ¥ COKOBHME QMUABTPAMA ¥ CHAOKOAH COODYEGHEFME JXA BO-
zonos cxora (3; 5). Koxoage ocuoTpsEH, ONPOCOBAEH E CAOXAHD
OonmcamMe yclopui SRONIyaTANER.

3300} —_—
ool ‘\/_,,_‘—
2700 / -
'q |
oot .
= : |
%.Em
b Y
Q sa00
0
.3 / -
‘%;
a
8
T &0
Wy
3 }
300

/96 1965 :

Pnc.I.'Ppa@:nm BOA0BAG0pA HE ORHTHO-NIPONBBOACTBEH-
HHX KOMOAUES 34 nepmox 1963-1965 rr.
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Ha pic.] NpEBEZGEH prpafuxy Bojosafopa B2 OONTHO-NPOES—
BOACTEOEEMX KoIoAuee. Ma rpadura BEAHO, YTO 84 2 rofla aKC-
nayaTanud xoaoanes K ke IB9 m I9I w3 mEX 2adpaH0 NOYTH OZMHA-
K0B0@ KOIMYecTBO BoAM (B npexesax 3000 w°), HeCMOTPR HR GOIE-
myp pasHMNy B pAaBHOMepHOCTH BOZO3adopa, a B k I93 - B ABa
pasa MOHBNA, TO 6CTH 1,7 THC.M® BOMM .

CHMEGHES Jla0WTA ONHTHO-NPOM3BOZICTREHHEX MAXTHHX HKONOA-
Igs B Nponecce 3RCONyaTAUMH. ABTOPH 3apyOeXHEX H OTEYECTBOH-
gux pador — E. Opuen (6), ¥. I'yoep (7;8), ®. Popep (9) r ap.
paccMaTpHBADT H3MeHEeEMe HedMTa KOACJZNGB B NPONEcce WX SKCH-
lyaTanMe KaK QYHRUMD BDeMoHM. MexLy TeM MOXAHHUGCHAR H JAME-
YgcKas KONBMATAUMN (EIETpPOB ¥ KOETeKTHOM SOHH (UIRTPCB WAXT-
HHX KOJAOAU6EP BOBHWMEANT ¥ OPOSBIFADTCHE IMIB B PE3yIBTATE DT~
dopa BOAH.

B COOTBETCTENK O BTHM [OAOXEHHEM AMHAMMES No0KTa
ONMTHO-NPOMSBOACTBGHENY KOIOAUE® ¥ M3MOHOENE NoxasarencH,
XapaKTODHEYWIMX PAGOTY NPROHALTPOBOM B0HH, HCCNEA0BAIMCE
HGME EaX QYHEOMM CYMMADHOTO BOZ0OTOOpa. Bo BCEX KONOAUAX RO

Mepe BOZQOTGOpA NDORCXOAMNO CHWXeHMe Zooura (radn.I-3; -
pHC.2).

gﬂ
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Pitc.2, JMHaMEKa 760HTA MAXTHEWX KOJNONNEE B
npouecce BoZosadopa E8 HEX:

1. Komozen ke IB2;
2. Komomem R IO1;
3. Konopen M I93,
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CaezoraTenEHO, POSYNBTATH ONHTHEX OTKaAYEK NO2PONENT BHpa-—
BUTH AeCNT KONOZNA KAE PYHROMN BEINUNHEM CYMMEDHOI'® BOZDOE-

&o

= pooraw, '

(3)

rae QH-; = A8OMT WAXTHOI'O EONOJUA OpPM ONpOA6ASHHOM CYMMa D~

HOM BOADOTGOpPE W,

y 3/08K;

ﬁ?ﬁ - [80AT WAXTHOTO KONOAUA B nepBOoHauanBEHE napwox
JKcnayaraime, 1/cex;

CCHOBAHME@ BHaTypaibHuX IZorapudwos, pasios 2,718;

0,01 = mexoropufl mocrosmEwMd xoadfmpEenT, KoTopull nepe-

BOZWT KONUYECTE0 orolpanEod BOEY B COTHM KyoO -

M2TDPOB;

- napaMetp, yUMTHPAOWA! CTENeHS CHERGMMA AeCNTa
NAXTHOTO XOLOXNA XO CMGHM (QMIETDOB;

W - Eomnuwecrso sadpanBoff BOAM W3 WAXTHUX KOZOANEE

» HapacrapideM WTOre 0T Havala EX JSKCONyara-

me, u°.

Tadaupa 1

IxEanmka A6OHTA WAXTHOIO X0oAoxua ke 189

Jllara |Hadmwo- | I'my- | Bpems Bnﬁp— JlaGer xonmogua,a/cex
npope-(ZaemMasd | CREa | paGoTH | sadop
AGHWA |MOm~ 0T~ KONODA- | M8 HO— | HalO- | _BHYMCHOHHEH
oTKA~ |HOCTH Key- | Oa B n0AuA - 50 1o
Yex BOAO- KH Hapac- | B Ha- Aae-
HocEO- | (S ), | Taomem | pacran-| it
) M urore, | mem o | G
niacTa MBO. HEOTE, !
(H),u M
I/X1-63 7,5¢ 2,33 0,000 0,000 0,600 0,676l 0,5780
2/y0-64 7,76 2,30 8,36 Ie1,0 0,580 0,5I76 0,5594
20/yl-64 7,73 2,28 8,65 29%,0 0,500 0,5I40 0,5445
2L/yN-64 7,73 2,28 8,66 308,7 0,500 0,5129 0,5443
I3/1X-64 7,54 2,34 10,43 IIOI,I O,5I2 O,4842 O,4634
28/1X-64 7,68 2,29 10,95 1320,0 0,446 0,4764 Q,4454
20/M =65 7,70 2,4 15,36 1880,0 - 0,3784 0,35963
28/¥=65 7,70 2,41 . 18,92 2422,0 0,359 0,369 0,3554
17/y0-65 7,71 2,29 19,58 2492,0 0,339 0,3614 0,3501
I15/1X-65 7,50 2,33 22,50 2522,0 0,335 0,329 00,3484
I16/1X-65 7,49 2,32 22,53 2554,0 0,335 0,329 0,3465
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Taonmua 2

Irsanmea 760MTa EaxTHOro koxoana M I91

%ﬁﬂ o ;[:E' a3 pgggf Eg g'ﬁ HeGuT KOZOALA,N/CEK
mmg of- [Aoo- OF- P 2 |Toama | Ead- | Bumoxexmuf
KAveK Joo—=
MOR~ [96K B |® Ha- A s
50075 |(S), |Eapac- | pacran-| 4oH
BOZ0- |, [Fam- | HOM
HOG~ " HTOTE, 0
HOI'O Tore, | 3
n1&ac- MEQ, x ¢ Qw,
a
(H),u
I/51-63 6,99 3,40 0,000 0,000 - 0,336 0,3535
9/XI-63 6,99 3,40 0,300 45,0 0,330 0,312 0,3430
9/M-64 6,93 3,41 3,321 505,0 = 0,3I33 -
3/I¥-64 6,95 3,40 7,000 1097,0 0,300 0,2825 0,2840
I/yI-64 6,96 3,41 7,033 10¢7,1 0,300 0,28I8 00,2840
7yT-64 7,00 3,45 7,233 1140,k 0,280 0,2805 0,2814"
11/71-64 7,00 3,45 7,366 1165,5 0,280 0,2799 0,2800
I12/y1-64 7,01 3,45 7,400 IIe6,I 0,270 10,2793 0,2798
29 /TM=64 6,91 3,46 8,936 J462,8 0,247 0,2673 0,2635
7/y0-64 7,05 3,40 9,225 1518,4 0,235 0,2655 0,26I0
21 /Til=-64 7,10 3.40 9,680 I605,I 0,239 0,2618 0,2562
9/XI-64 7,02 3,43 12,300 2084,0 - 0,2438 0,2330
9/ m-65 7,01 3,42 16,290 2684 .0 - 0,2178 0,2067
16/Y—65 7,11 3,40 18,516 2944,0 0,200 0,2046 0,196
I7/¥1-65 7,05 3,41 19,566 2944,0 0,IV0 0,1986 0,196l
16/1X—65 6,92 3,40 22,533 3040,0 0,227 0,I828 0,I924
I7/IX—€5 6,93 3,41 22,566 3043,0 0,223 0,I82% 0,I923

Hs ypamEeHHA 3 BUARO,

pa "a"

yTO UEM BHM@ SHAYEHHS IApaAMaT-
H Gonpmes KOINKYSCTBO BOAW sadpaH0o H3 KOJNOANA, TEM

WETeHCHBHEE TDOMCXOAMT CHMESHME ZeCOHTa MAXTHOI'D RKONOANA.

Ben¥unHa NapaMerpa

'I'lil'l

JaEHCHT B REATMTENLHON CTONEHH

o7 cpolcTB TPYETOE BOAOEOCHOTD niacTa, ONPEASIADEMX HX cyd-
posmomEccTs (Tadu. 4; 5). Tag HAEOOARNAS 3HAGHAE aTOr0 na-
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paMerpa, passoe 0,093, noayyeso Ans xoxoxna ¥ I93, sopoHoC-
HEull I'pyET XOTOPOrD MMEeT HAMMEEBEYN BOZOOTAAYY, caMos GoiIsmOe
KOIWYSCTBO MEUMIGRATHX M TAMHACTHX YACTHL, MAXCHMAABHOG XOMM-
Y6CTBO BHHOCHMHX YACTHIl R BOAOpacTBOpEMEX coael. HecomsEenmo,
Y¥0 YCHOBHA BOZOOTGOpA M3 KOMOANA, NPBACTARIGHHHE B Tadi. 5,

HAeRavaxa Ze(rra Koxoxua ke IS5

Tadmmma 3

Jara

P

Hag~-

'1

Bpeun

nﬂﬁﬂ KoXxonua,

npOBE~= |0 EH& pado- | sadop i/cex
o i Wl s e
9eK mom~ |wex | Zozma | A0z~ e 1 o

HOCTS | gy | B Ha- | WA B i

BoZ0- | | pac a8

Boc= | M rap- | pac-

:::g_ :::_ ﬂ d?ﬂ é?ﬂ'f

ra re, HTOTS,

(H), Meo, u®

M
I/ X1I-63 - - 0,000 0,000 - - -
28/X1-63 - - 0,933 45,0 = - -
24/T-64 6,26 3,41 8,773 758,7 0,200 0,206 0,2075
28/y-64 6,26 3,42 8,903  779,6 0,219 0,205 0,2032
30/9-64 6,27 3,40 8,967 790,6 0,219 0,2042 0,201%
2u/yI-64 6,28 3,40 9,773  9I9,I 0,I89 0,ISI9 O,I787
25 /Tli-64 6,27 3,41 9,806 924,2 0,184 0,I91I9 0,I77%
28/XI-64 6,29 3,42 12,933 1I06,0 -  0,I683 0,I489
28/M-65 6,30 3,41 16,000 I243,2 = 0,I449 0,I321
25/T-65 6,23 3,40 18,806 I307,0 0,I33 0,I262 0,I245
10/Y1-65 6,31 3,41 19,333 I317,6 0,100 0,I230 0,I233
25/1X-65 6,30 3,40 22,855 I&I0,0 0,I05 0,I035 0,II30
28/1X-65 6,20 3,40 22,966 I5I2,4 0,095 0,I030 0,I023
e9/1X-65 6,30 3,99 22,935 1I510,0 0,095 0,I028 0,I022
5/X-65 6,30 3,43 23,161 1694,9 0,I23 0,I02I 0,0867
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BIRADT TAXME HA BONWYMHY napamerpa "a". BogomocHHe rpyETH
EA DEOEAAKAX EKOJOAUeB Mk 189, IY] MMenT NPUMODEO OIHHAKOBHE
OOXa3aTANM, NOATOMY 3HAYEHWH WX mapamezpor "a He oTaAMYanTCR.
Kpoue ToOro, nDAapaMeéyp, YUMTHBAOIME cToNEHE CHMXESHMA AelMTA
WAXTHEX XOMOAUES MOXET OHTH BHYUMCIGH 00 MMOMUMMCR JH&HHEMW
SECIIyaraugu® Koxoxues. OopejsieEne DapaMeTpa, YUATHBADWSIO
CTONOHS CHUXSHUA XOCHYA WAXTHHX KONOZANEE nexacoo0pasHo npo-
M3BOAWTE HA BCEX KPYNHHX POIMOEAX. IT0 HO3BOAMT NPOrHOSHpO-
BATH MAMOHEHEA ZeONTA WAXTHHX KOXOJUER M OP8AYCMATDNBATE
NpoBejieEMeé MEpDONPEATHN N0 BOCCTAHOBJAGHNN WX ZeOnTa.
Tadauua &

[oxasaaTeln,XapARKTEe PHBYOLKG BOAOOTESYY, CyDHOaMOHRDCTE TPYHTDE

BOAOHOCEOI'0 NNACTA H KOAHYACTBO BOAOPACTBODUMEX conel

HaEueHOBaEME noxasarensft Houep OmMTHOrO KOJ0ZIA

1935 189 191

BozooTjawa rpyETa,% 11,6 13,5 14,3
MakCHMSNBHAA MONEKYIApHAA BIA-

rOeMKOCTE TpyHZE, & 8,5 6,9 7,1
KomM4ecTRO OHIOBATHY M IAMHHC-

THX YACTHI] B I'pyETE, % 19,06 I4,0 IS,1

Paswep cypjosmonENX vacTHL I'PyE-
T8, BHHOCHMIX (QHABYTPAIMOHHENM NO-

TOKOM, MM 0,04 0,02 0,05
KonmuecTBO BHHOCHMHX YACTHI B %
0T BOCA IpyETa I8,0 10,0 15,0
KpaTHYecKNEe CKODOCTH QRAETDALHE
BOXH, Cci/ /oK 0,001II 0,00I9 0©0,00I&4
BomopacTsOpuMue ¢OJH,% 8,478 3,346 3,662

Asenme cpefsef adcompreoff OEEKOKE MoXy49eHHEOR Bamst GODMYNL
10KASHBAET, WTO JUIA WAXTHOTO Kolozua ¥ IB9 ome pasEa X
0,024 xn/cex; zas % I91 - ¥ 0,016 n/cex; mns ¥ 193 - ¥ 0,0I3.
- I/CeK. CnezopaTeisHO, OWMOKA QopMynH Koaednerca B Npejenax
* 0,0I3 - 0,026 n/cex. Cpeassa adcoANTHAR OmMORA, OTHOCOH-
HaA ¥ CpejHAMY JOCGETY BAXTHMX KONOZUeB,paBHA: AAA KOXOAUA
e 189 * 5,3%; ann moxomma % 191 ¥ 6,3%; ans xoxomna % 195
t 7,7%. TaxEm o0pasoM, CpeiHEA adcolnTHas OmHOKA QOpuym,
OTHECEHEAR K CPOjHOMy AGOHTY Komo/ma, pasua * 5-8 %.
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Tatnuua 5
DoxasarTer,XapaxTeprayvae yCnoBisA BoZooR00pa M2 xomozua

Hanmemopamue moxasarexell | LOMOP OMNTHOTO Xomomna
| 195 189 | 10

Iudn: nrgm EONOANE B (nai:m-

x/cex 0,208 0,578 0,354
gffgu":“ GRORECEN. PRNERmONs 0,0676 0,0398 n,nsﬁ:
e 48,7 37,0 - 30,
T Do var M. 009 0,000 - 0,000

Komiueorso sadpaEEoR BOmH, M 1695,0 2746,0 3043,0

Kak yxe yOOMMEANIOCS, B CBASH 0 CEB0RHOCTHN HOOOAG3OBAHMSA
nacrium, BOAO3adop M3 OCBOAHMTEABHEX WAXTHEX ROXOZNe® Epafine
HepABHOMEDEE N0 BPEMOHA HX sEcmayaTamiH. HosToMy $opyiu,mno-
XAyYeHHHE JNA yCAOBWR DOCTOAEHOrO BOZ00T00pA, B KOTOPHX AoluT
EQNOANEeS BHPAXBETOR KAEK QYHENHA BPeMEHH HX BECILyATANMH, Lia
pacwera He OpHroAEM. Tak, BHanpaMep, XeOHTH KOJOANSE, BHUHC-
ZeEHE9 1m0 opmyzne Y. I'yGepa (7 m 8), He COOTBETCTRAYDT HAWMM

ONHTHEHM JNAHHHN. &2
6?&:@&‘5 . (&)

g MIINCTPAIMM NpHBEAeM HOCKOALKO HNpAMepoB. B nepuox c
I/X1-1963 no I/JN-I%H4 IT. mno DpHNEEE OTCYTCTEEA CKOTA BA
sogonofiEoM nyHEETe Koxozua ke I89 me Gumo poxosadopa. QarTHYEC-
KH H3MepoHHHR JOONT KOIOAUGB yMOHABNMACA B BTOT MOPHOX OF
0,600 zo 0,580 n/cex (pasmmma ® 0,02 x/oex, 70 €0T® B Opeas-
Zax TOYHOCTH pacwyeroB). JAeCHT KoXoAua, MoZouATAEHMA mo gop-
Myze ¥. I'y0epa, Aaer casayoume xamEme: 0,6761 - 0,576 =
0,I585 a/cex, uTo 3 8 pas pume daxrHwecxoro. JedET xoxomua,
BHYNOA6 HEWK 1m0 nmoxyvesHof memu Qopkyne,aa 5TOT X6 HEPHOA Ma-
menanca or 0,5780 zo 0,559 a/oex (pasmua 0,0186 x/cex),w¥ro
6mMsx0 X AedcTBHTOIBHOCTHA. 52 yermpe MeodAlna B NepHO] O
28/7-65 no 16/1X-65 rr., ®s xoaoxua ¥ I89 CuNo saGpaso BCero
80 w° sogu. OpH aTOM (AKTHUECKN MAMEDeEHNA NeOHT OHASMNCH
0,359 mo 0,335 a/cex (pasmuna 0,02% a/0ex , 3 OpaZenax TOWHOO=
*H pacyeror). Nogowirasssit no gopuyxe 4, OH MSMBHANGA B Npe-
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aenax 0,354-0,3I5 = 0,049 xn/cer, 4T0 B ABA C JMWEMM pa3a
doxbme (AKTHYECHOrD # T.X.

Crepexs CHEXERMA JeGETA KOAOANEE DO BpeMEeHM BKCLAyaTa-
KK, noAcunraHHan no fopuyxne J.[yOepa, BHpaAXaercA CAEAYOME-
MH HBAHENME: ANA xoxo;ua % I89 {, = 0,032; maa xomoaua ke 191

@, = 0,028; zaa xoxomua ke 1935 & = 0,049,

CieaoBarexsED, €CHM NADAMETDH CHUXEHHA NeCHTa KONOALED
B 3aBHCHMOCTH 0T BpeMEHH MX 3SXCIAYATANHH H3MEHAVTCA MAND
(or 0,028 no 0,049), To 27H X8 napaMerpsd, BuUUHCACHEHE B 38—
BUCHMOCTH 0T KOomMvectBa OroCpaHEoit BoAM E noxasarvenefl, xapar-
TEpE3yDAMX BOAOOTZANY, CcyDio3MOBRHOCTE I'DYHTOB BOXOHOCHOI'D

MEACTa H HONMYECTBO BOAODACTBOPHMEX comell, mamemsorca OF
0,020 x0 0,093,

BauBoJXH

I. B npomecce SECNAyaTauW¥ KONOZUEB ¥ NOoTpeCleHMA BOZH
¥3 HEX NMPONCXOAMT HEW3UAXHOe CHMXeHMe KX JelWra. Tax, 3a
lBa TOja padoTH KONOAULEE npe ordope ®a Ewx or 1,7 ao 3,0 ruc.
»® Bomd cEEMenEe Aedura aocruraro 40-60%.

2. [lpy skcnayaranwe OOBCAHMTENBHEX HAXTHHX KONOAUEB Hal-
ADgaeTcA OYeHh O0ILEAA HepaBHONepDHOCTH BOAO3alopa N0 Bpexe-
B TOZE M COOYBETCTREHED TAKENHA IHAPABIMVECKRER DEXHM MX pa-
goTH. 5T0 BW3WBAGTCA CEB0HHOCTHY MCNONBA0OBAHMA NACTCHM.

3. Pesynpraty ONMTHHX OTKAYEK M3 WAXTHHX KONOALEB NO3BO-
AEAE BHDASHTE AeOHT KxozoAuAa KAk QYHEOMD BeNWUHEHH CYMMAPHOIO
pojoaadopa (dopwyza 3). B To xe Bpexa, aBTOpH pAjga pador pac-
CHATDHEART KBMeHeHMe Je(MTA KOAOANA B MpoUecce IKCIAYaATALHH
KaK (QyRKUHD BPEMeHM, YTO HEBEPHO, TAK KOK MeXaHWYeCKAR M
XHMWUECKAA EONBMATAUMA fEABTpoB M npefuisrposolft 30HH 06BOZ-
HHTEABEHX WAXTHHEX RONOZUES BOSHMKAET M NPOABUACTCH AMUL B
peayusraTe BOACOTOOpA.

4, BeawquHa MapaMeTpa, YUHTHBAOUErD CTENEHD CHWKEHHA AE-
OMTA EEXTHOTO KONO/NA, B SHAWATEABHOR Mepe 3aBUCHT OT
cpoicts I'pyHTOR BOAOHOCHOrO njacra, OnpeleXADENX HX cypdo-
BMOHHOCTE M KOIWYECYBO BOAOP&CTBOPHMEX conel.

5. NonyueHHAns SMOMpHUYECKasd (QOpMyIa HOBBOJAET MPOIHOBH-
pOBATH yMAHBWEHHE Ae0MTA WAXTHMX KOIONUEDr M Ha3HAYATH BpEMA
ApoBeic HHA MepONpHATHA N0 eI0 BOCCTAHOBIEHHN.
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xeHMmx. I'ocreonktuszar, M., 1950,

5, 0B0z08 B.C., HneEE B.T. llpoexTRpOBaHME COABCKOX03AlCTBOR-
HOPD BONOCHACKEeHRA B o0mofBReHuA, M., I1962.

6, Mpumn E., Kaume P. Tuaporsomorus. [oz pezaxnneit npod.Cemm-
XaT0BA M TODHOI'0 MHZeHepa KasapmHopa,ToM [I, "mcrou-
Hex", Cexsxosrms, M., I937.

% Huber U lbee die Kbiifligreil des fesel:

He eheges (Béhmen) Inteenat. T f Wessecverns (916
B Hu ep. U Uiasserfecheende Gesteine. Jntee rnal, :
B A Wasserieszs (910
9% Rohzer F Ubez Quellenunlersuchugsmethoden.
Fas - u Wasseefach (929,
C.B.Kpungaxos ~ cr. mHxeEep(KasNATHIPOBOX03)
X.Kapemop - 3aB,0TASIOM, K.T.H. (HasHAMEX)

NOZ3EMHHE BOAH AJUDOBHMANBHMX OTHOXEHMH JOAMHN P, YAP
i TIEPCIEKTURE WX MCNONE30BAHRA JAA OPOUWEHHA ¥ BONOCHABMEHHA

CHCTOMATHYACKNIWE THADOTEONOTHYACKAMY MCCNOA0BaHMAME,NPO-
BeZl6EHHMA 34 NOCHeZHee AecATHieTHe B CemEnanaTEECKOM ol0xactd,
JCTaHOBABHO,YTO HAMOONE® BO3MOMHHM MCTOYKHKOM HOHTPANM30BAHHO-
I'0 BOZOCHAOEGHMA HACENOHHHX TYHKTOB,lDOMHIIGHHLX MNP8ANPRATRH,
05BEKTOB ABNALTCH NOAIEMHEHE BOZH AJUIDBRANBHHX OTNOE6HAH J10MAH
peK ¥ NPEATOPHHX &/NUBRAJBHHX DaBHWH,HernyooKoe sanarahHe BOA
anWBEManEHEX OTNOXGHMI pPOUBHX ZONWH,BO3MOXHOCTH 3adopa npoc-
THMM COODYEOHMAMM M HAJAUKE 3HAUMTENBHHX BOAHHX PECypPCOEB
No2BOARET MPH3RATE WX HCNONE30BAHNG Gomee paunOHaNbHHM.

Pexa Yap, neswit npurox p. HpTem,- Haubo07nee KpynHas BOA-
Hafp apTepUs paccMaTpMBAeMOro pakoHa, GepeT CBO8 HAyaNO HA
OTO-3ananiHoM cknoRe KanduHoxkoro xpedra. B BepXHEM M HUXHEM

TQUENHH MpPOTOKA8T NOo paltOHEM PasBUTHA MONKONECOHYHHKA, BCA8Z-
CTBME Yero BHpaGOTAHEAS 60 AODINMHA MUE8T CPABHMTENBHD HB~-
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Gomsuyn mapaEy (Ac I-2 EM) M MOMEOCTH A/ADBHANGENX OTJA0OEE-
Euft B6 DpeBumapmyn 2-4 M. B cpepEeM TeueHME (c. I'eoprmeska -
r. Yapex) ZonWEA DpeRM pacmupiercs A0 30-35 EM E NOCTENAHHD
CYXAa8TCA A0 5 XM B paMome r. Yapck. [lepean ®H Bropad Eajnofi-
MeHRHE Teppach (83 BHAMMOIO ycTyna HE NOBEPXHOCTH CIMBapT-
CH C NMONOroHaRNOEHOK npezropuEcl amperareEOl paBHHHOH.

B ainmpHAIEHHX OTIOKOHMAX NPOATOPHOR paBHHHH H [0~
IHEH Pp,Y%.p QopMMpyeTcA eFEHNA NOTOK TI'DYHTOBHX BOJ, Ha-
NpaBleHMe ABMKOHKE KOTODPOro ofpasyer Hexoropuit yrox ¢
HANpARNeHHON TEYCHER DEKH ¥ CORNAJEET ¢ OCHUM YRIOHOM NO-
pepxpocTH (puc.l).

Psxsed pallona LpeRMYyEmICTBEHHEO MOJRONOCOYHHE, npeicTan-
anom? coSofl cxOnMeHMe IpAX, CONOK B JRAJNOR PAsIEVHHX dopu
B PasMepoB ¢ NOJNOIHME CKIDHEBMH. '

Eauuar palloHa sacymnmswil, ¢ XonoZHOR 3mMOf B EapRHUM
neToM. MUEMMANRHAA CPOJAHEMBCAYHAA TOMOEDATYDA BOSAYXA MH-
ByC 14-16°C Hadapzanack B fHBApe -~ eBpanse, MaxKCHMaNBHAA -
20-22"C—5 asrycra, [lo ZaEEuM MsTeocTAHENME I'.Yapck cpeznHe -
TOZ0BDE KOIHUECTBO arMocHepDHHX OCAJKOB COCTABIAGYT 265 MM,
GoXBlad 4acTk RX npEcozMecn HA Temiueft nepEon roza ¥ nomon-
BEA6T 3BNACH NOJL3GMHEX BOA.

CpeaseMeoroneTExdf pacxof p.Hap 5,32 Hafcﬂx, a 668 NOpE-
T0K08 p. KoEwMa - 2,57 u°/cex, p. fApaw - 0,07 w°/cex. B mpa-
AeJal DACCMATDHBAGMOTO yYacTEA pP.Yap HeCEeT NPOCHHS BOJH O
MpeEepanEsanmel Zo I r/n, HExe c. TPOMOROe MHHEpaIW3alHMA HO-
BEPXHOCTEHX BOJ yBoAEwMBasTca A0 1.3 r/o B 7Janes K HH3OBBAM
- A0 246 T/n (4). _

lo MarepHanaM THEApOTecAOrHYacKEX HaumckanmPt (4; 5; 8) B
AonwEe p.YAp MOXHO BHASNHTH PAN BOAOHOCHHX I'ODHIOATOR, MpH-
YPOUSHEHX K DEXIHEM AINDEBHANEHHM OTI0KOHHAM,

BozioBEOCHEY I'ODMBCHT COBPEMEHHHX AINUBHATBHHX OTHOXAHW

(@ €@y) npociexREEETCA B npejenax nofwm p.Yap M 66 NPHTOKOB
(prc.I). Bozoswemawmie OTIOEGHMH ARTONOTMYGCEH NpeicTaBlen:
PpasefHO-NGCYAENME DABHOCTAMN C BRADYGHHEM APOCBH M Ne06HRH
KODBEEHX NMopof. I'DyETOBHE BOAM 3anerapT Ha rayouse 0,6 -

0,8 ¥ B MMENT TOCHYD THADABAMYOCKYD CBASE ¢ MO0BOPXHOCTHH-
M BOLAME p.Y9ap M CMeXHHME BOJAOHOCHHME T'OPH30HTAMM.MOMAOCTS
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BOJIOHOCHOND I'ODM3OHETE, BCKpHTOTD cksaxuHoll ke 47, npoGyper-
HOrO B CTBOpPE y-y cocramuna 3,2 M; CKBAEMHEN K 49 - 4,5 M.
NpoMsBOAMTENEEOCTS BOAOHOCHOrO I'OPM3OHTA AOBOJNLHO BHCOKAA,
yAeMBEME 7eOMTH cxkBaxud uameHsorcsa of 0,8 (ckm. W 48) xo
2 nfcex (cus. ¥ 2I). Boau mpecHWe ¢ MEHEpAaIMBanued 0
0,8 r/a, no cocrapy I'EAPOKAPOOHATHO-CYNBHATHO-KANBIKE BHE .

BozorocHuH TODMBOHT BEPXHOYETBOPTHUHNX SJNDBUANLHNX DT-=
noxenul (@f&u:) npocuezMeasTcA 2 npefenax nepsoft saanoimMen-
Hol Teppacy ® npexropHEofl annoexanbHoll paBuMEE. BoAoBMemAD-
NMe OTNOXEHNA NpejACTaBN6HH I'DABMRHO-TANIeYENKOBHME o6pasosa-—
HUAMM ¢ NAECYAHWM 3anoIHMTeNeM. B SABHCHMOCTHE 0T I'MICOMATDH-
YOCKMX OTMGBTOK MBOTHOCTH NOAS6MHNE BOZH BCKPHBAWTCH CHBA-
¥EHaMH Ha raycouse I,3 (cks. k 48) - 8,0 u (cxs. ¥ 8). Bomo-
BHOBANINE DTNOKEENA N0 fpaxuue XOopom0 OTCOPTHPOBARH, K HHBY
paspesa KpyNHOCTS (PaKuu¥ yBeIMUMBAEICA, & B BEDXHEH ero
gacTH HACADAADTCA MpMMEcCH I'MMEMCTHX yacTun., B nenod ornoxe-
BUA XOpOmO npoMmuTH, xoaddunMeHTH QEIBTPAUMM HEMOHANICH
or IB 7o IS0 M/cyTku. HamMeHBHME 3HAYGHHR KOBQPHLMEHTORB
fuueTpanMK MNOAYYeHH HA yyacTKaxX, IZ6 ANJDEMANBHHE OTIOZGHHA
HECKONBKO 3aTNMEM3MDOBAHH ¥ yCIOBMA BOAOOOMEHA 3aTPyAHEHH.
OnMcuBasMHe OTINOEOHMA S0A000MNBHH, YASIBHHO A6GMTH CKBAXHH
wsMeHsoTcA or I (ckB. % 8) a0 9,9 #/cer (cxm. ¥ I0). Noasen-
HHE BOAH B OCHOBHOM NpecHHE ¢ MuHepanuaauue# zo I r/m, 2a
MCRENUEHWEM yYacTH0B BaMeJNeHHON UMPKYNAUEM M TIAMHHCTOCTH
BOZXOBEMEUAOIMX OTIHOXeHMH, IJ6 MWHEpanusauMs AocTuraer 2,4r/n
(oxB. ¥ 204). Boau mo cocrasy cyAbQaTHO-THAPOKOPCOHATO -
HaTpEeBHE .

OnurHEME padoTaMu W DEeXMMEHM HaONmpZeHMEM YCTAHOBIEHA
fecHAA THAPABIRYEGCKAA CBASH MOA3EMEHX BOJ ONMCHBAOMHX OTIO-
XeHM# CO CMERHHMM BOJOHOCHHME TOPHM30HTaMW H NOBEDXHOCTHHMH
BoAaMi p. Yap. Aunnutyjda konedaHmi ypOBHA TPYHTOBHX BOZ B T8-
YyeHWe rofa He npeBumasT I1,5 M. ECTecTBEHHHE DOCYDPCH NOASeM-
EMX BOZ BEPXHEueTBEDTUUHHX AJINBAANLHHX OTINOEEHMH 3HAUMTONB-
#we. Tax, Hanpuuep, N0 pa3B6JAHEWM CTBOpPaM, DACNOJAODXEHHHM B
wexzypeusa pp.Rapua ¥ Tamau (y noc.3arorckor) ¥ pp. Yap
Xamama (y c.leoprueska) 6cCTECTHEHENG DOCYDCH NOASOMHHX BOA
cooTpeTcTEaEHo cocrasmad I20 n/cex n 350 a/cer (8). [loxsem-
HHP BOAH ONMCHBAGMHX OTHORKAHHA WWMPOKD MCNOAB3YRTCA ZIA XO0-
aplicTEe HEO-MMTheBEX Hy®Jl BaceleHMA c.l'eoprieBka,n.Axxan B 1p.
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BogoHocHME TOpDHBOET CpejleUeTBEPTHUHHX alJINBHAJBHHX 0T-
noxeEml ((£&w ) DpocNEXHBAETCA B Npezelnax BTopod Hamnok-
MeEnof{ Teppacs, WMpMEA KOTOpok B pakoEe cTBOpA Y=y COCTAB-
ager I13-I4 kM, a B paltome crsopa I-I - SKM.OnMcuBaeMuR BO-
AOHOCHHK DPOPMBOHT H3YYEE JIETAIBHO ¢ LEIEWM ONEHKH SaNacOB
noj3eMERX BOZ IR BOAOCHaOReHMA . Yapoka. [loBepZEOCTE BTO—
pol HaznoMMeHEOM TeppacH npeAcTaBAfeY COOOH CHACOHARIOECHEYW
B CTOPOHY TeueHMA DEKH DaBHMEY ¢ MNepenafoM OTMETOE A0 35 M,
EOoTopull NpoMcXOAET HA paccroaEMM I6 kM. [loBepxHOGTEH BTODOK
HaznofMeHHOR TOppACH, CIOKEHHAA cBeTHo-Kaurasopoff nousodt o
NMpEMECED ADECBH M UeOeHKM, MECTAMW OCHNOXHAETCA OCTAHOAMH HO=
pPeHHLEX NOPOZ, BOKPYI KOTODHX OCHYHO pacnOoNOXeHMH He(oXbiMe No
pasMepy ¥ ruydmee (Zo I M) O2€pAHE EKOTHOBAHH.B GOpTAX ZOANHH
BOLOHOCHHH IOPHSOHT IPAHMYMT C OTAOXGHEAMY HeOreHs, COBpOMEH=-
HHNK ZeENBEREALHO-NPOANEMAIBHEHMYE OOpasoBaHMAMM H 20dyaHBRO-
oCAZ0YHLEM KOMILUIEKCOM NANEO030MCKMX NOPOA.

MoyrH nosceMecTHD ALNNBHANEHHE OTNOXEHHA NOACTHIADICR
CHEHAMM TABNOZApPCEOM CBHTH, Ba WCKINYEHUEM HEXOTODMY y4acT-
KOB, 'l OOHOHBAENHE O0TIOXEHWA SaNersain? HenocpeiCTREHHO Ha

CKAIEENX 00pasoBaEMAX AeBoHA (cEB. B 67, DAC.2). Tlammwe o
MONBEOCTH T'OPH3DHZA NPHBEJIERH B Taoxd.Il.
Tadmina I

B e MomsEOCEE e e MogsoOTH ¥ % | MowEocTs
oxpaxun | BOADBOC- CKBA- | BOXZDHOO- CEBa- | BOAOHOC-
HOI'0 TO- KEH EOr0 Iro- KME HOTD I'0=-

pMIDHTA, PH30HTA, pM3oHETa

M M

o2 14,8 b6 25,4 40 20,1

53 16,2 70 24,1 58 20,0

54 13,5 57 23,3 by eB, 2

64 11,2 38 18,5 L6 12,7

59 6y3

MOMHOCTS BONOHOCHOIO T'OPM3OHTA COCTARNAET B CPEAHEM
I8 M. BojopMem@HMEe NOPOZM NPEXCTAMIGHD IpaRMiiNO-TaievHMEOBH- ]
MM OTHOXOHMAMM. SANONEKTENEM CIYKET KPYNHORADEHCTHE NEOKH, |
OeIOXeHMA COCTOAT M3 XOPOWO NPOMHMTOIO0 OTCOPTHPOBAHHOTD MaTe-— |

pDMaEa ¥ XapaKTepPHSyRTCA BHCOKOH BOXONpORMOEGMOCTEN. Ben®yMEa '

r
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KoapduMeHTa JUIBTpANMN, OOPeNeloHHAA MO JAHHHM ONHTHHX X
OOHTHO-KYCTUBHX OTKAYEE, MaMeHAeTcs 0T 8,3 (B3 NpHOODPTOBHX
yacTAX Aomuen) A0 IS4 w/cyrxm (2 oceBOl YaoTH JIONMEHH).

- 510

1 W10

o
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g | nid

%

'll-.‘h‘-' w’ _.F".? —_— '-

FHc.2. I'maporsoaoruveckaf paspes Aom#EH p. Yap
no creopy m-il:

I. 'passno-razeyHHKOBHE OTIORGHEA; 2 — TAHHA; 3 — NOCYSHHMKH;
4 = rpaEMTH; 5 — OpeANOAATA6MAA JIHHHA DasloMOB; 6 — Ipa-
HMIA MEXZY IETOXOIAYECKMME DASHOOTAME- mopox; 7 — npeano-
AaraoMas IPpaHNNA MOXAY ANTONOIMYGCKHMM DA3HEOCTAMM MOPOZ,
8 - ypoBeHH TPYHTOBHX BOZA; 9 -~ ckpaxmBAa (OEGDH: BBADXY -

' HOM@p; clIeBa NepBad - MHHepalAsanEf BOAH, I/X; Bropas -
TeMneparypa BoZH, B 0°C; cnpasa nepsas - zecmr, 1/oex;
BTOpad -~ NOHMXGHHe YDOBHA, M; CTpeARA - Hamop; oudpa ¥y
OTpeIEN -~ NMbEsOMeTpHuscKult yposeEs, M). .

[IpofExe B ONHTEHE OTKAYKA NMOKASHBAKT, WT0 BOJAOHOCHHE IopH-
S80HT CPOAEGUETROPTHYHEX QNNIDBEGIBANX OTNOXGHMR oOnazaeT
xopouell BOZOOCHNBHOCTED M XapaETaDUBYeTCA CHOAYOLHMH ZAaH-
BumE (radu.2).
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Tatnung 2

"k :llecmr, ‘Nomw- -Yzens-: ® ¥ :llecur,:llomuxe-:Yzens-
cxma:ln;nfcnn *ZeHMe, 'BEHRt .cKBa-.n/cer .Hue, HHA

- v oM "ABONT, |XEH | . M » AeOHT,

: : ;nfben : : : ;nfbun
70 20,0 242 9,0 45 4,2 0,8 543
69 28,0 2,6 I10,B 53 10,5 0,5 19,0
58 20,0 2,4 8,3 54 15,4 I,1 14,0
31 BaT 2,1 2,8 64 3,9 6,4 0,€
34 351 0,6 4,6 66 10,0 b2 2yl
39 9,6 0,5 I7,5

JanEne pexuMHENX HaOnIDAeEMi noxasusapT, 4T0 p.Yap smnaer-
CA ecTeCTBeHHOH ApeHO) BOAOHOCHNMX TOPH3OHTOB AANKBMANBHHX
ornoxeHull, TloBHmeHWe YPOBHA PEKW BO BDEMA MaBOAKOB CO3Ja8T
NOANOP YPOBHD I'DYHTOBHX EBCOA, OOyCcILOBIMBAwmuli o0mMEl noaneu
BOAN Ha I1,5-2,0 M.

EcTecTBeHHEEe DECYDCH NOASEMHHX BOA, MUACYATAHHEE MO
CTBODY y-¥, cocraBuad I39 a/cex, 4TO SHAUMTENBHO MeHbUle pe-—
CYpPCcOB, MOACYWTAHHHX MO ABYM CTBOpaM, oxpaTismux I/3 ¢Qpoura
PPYHTOBOIrO MoTOKa B paftone c.l'eoprueska ¥ 3aroTckorT
(5I0 a/cex). 3T0 yKasuBaeT Ha& TO, YT0 GONBEAA 493CTH €CTECTBEHE-
EHX pecypcos NMOJISeMHHWX 30X JApPeHMpyeTcAa pexoft ¥ yHOCHTCA 28
npexeny pakoHa.

W2 npuBejeHHNX MATEDHANOB BUAHO, YTO NOASENMHHE BOAN al-
ANEMANBHEX OTAOXEeHWME AONKHEN p.Yap XapakTepMayDTCA BHAYHTEAB~
HHME JIKCNAyaTalMOMHHMH H eCcTecTPEHHEHMH pecypcawn. P.Yap, oc-
TEBaACh IpaiuMueldl ¢ NOCTORHEHM H&NOPOM, MpejonpefesifieT BHCO—
KH& BECMAyaTaluOHHHE BOBMCEHOCTH BOA0Sa00DOB.

JHauuTeNBEHEe pECYPCH NMOXSEMHNX BOJX, BHABIEHHHE B nocle k-
Hit€¢ T'OAH B pesynbTaTe AETanbHEX THADOTEONOrMYECHHEX HCCAejoBa-
Auit, NO3BONALT OPraHNaOBaTH B palicHe yYacTKEM 0asKCHOI'O Opo-
meHun. Opomasune sewaM palfoHa pacnofiokeHH B OCHOBHOM B Qpe-
jenax BTOpol HapnopmeHHOM Teppacy p.Yap. OpomeHHe NMpOMB3BO-
AMTCS BA CYeT NOBEPXHOCTHHX BOA p.Yap, OTBOAMMHX MarUCTPAlE-
HuMe Kasanawu BorywGalt, AxToram u Eama-Torak. B peayasTare
CIRBKOI'0 3aneraHna ypoBEA I'PDYHTOBNX BOX K AHeBHOH noBe pxroc-
™ (I,I-2,0 M) DpOMCXOZHT MHTEHCHBHOE McnapeHue nog -

BeMHMX BOZA Yepes BOHY A8pallid, UTO BHINBAET BTOPHUYHOE B3aC0-
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leHue aeMend M pPe3nC CHRXAET YDPOEAUHOCTE MOCEROE.

B HacTORWeE BpeMA MIOWAAYM 2eMeN:, DacnCloselHue Huxe
c.Ipounkce, NOABEepEeHH ETOPMUHOMY BaCOJEHME. JTOMY [NpoLec-
Cy NOARepranTcA BCE HOBHe 3enau. Kpowme Toro, nopepxHocTHHA
CTOK p.Yap B neTHuli BereTallMOHHEA MepuoA He o0ecneyMBaeT BO-
20l opouaesre MacCHPH. P 3TUX YCROBHAX WCNONB3I0OBAHUEG [OX3EK-
HHX EOQOX AJA OpPOUEHWUA HMeeT ABE MONOXUTE/IBHHE CTOPOHH. Bo-
DepBHX, YCTpaHAeTCA HejocTaxuuli AednuuT B NOAMEHOH BOLS,
BO-BTOPHX, B pe3yaAbTaTe padOTH BOAOZA0OPHHX CHBAXME NpOMCXO-
AuT ofuee CHMXEHHE YPOEHA IDYHTOEHX BOJ, KOTOpCE CnocoGCcTRYy-
BT yAYUUEHUD MENAOPaTUBHOIO COCTOAHKMA 3eMeld, IJXMMNIYaTauMK
NOX3ENHHX EOJ MNP CYEECTBYDUNX IHADOIeONOrHMMECHKNX YCHOBMAX
Lenecoo6pasio NPOM3BOLMTE CHEAXMHAMU DAYOHMHOR 25-30 M. JleGu-
TH CKBARKMH AOAXHH COCTAaBNATE He MeHee IS5-20 n/cex. Bopozadop-
HHE CHBaXMHH HEOOXOAMMO Dacnonarards BAONEL ODOCHUTENBHHX Kala-
0B PARHOMEDHO MO NAOWAZM € YUYeTOM MNOMHOIO 33XBATA ECTECTREH-
HHX pecypcor NoaseMHux BOZ. [IpM 3TOM pacxon ecTeCcTBEHKODO Mo-
TOKA IOASEMHHX BOJA XapakTepRayeT MHHMNYM JKCNIYyaTalMOHHNX
samacos (I).

SHCNAyaTallMOHHHE 23anacH NOA3EMHHEX BOA B KOAMYECcTRe

120 n/cex, mojcuMTaHHHE IHAPOAMHAMWYECKMM METOAOM, B DancHe
npoduas y-y NOAHOCTEY OOeCNeuMBANT NUTHEBOR BOZOH HaceneHue
r.Yapcra ¥ ApYTHX HaceJIeHHHX NMYHKTOB, PACNONOXEHHHX BAOAB
Aonmiy p.Yap. PacueTu noxaswpawT, UTO 3TO KONWYECTBO BOAM
MOEHO [ONIYYHTH M3 TPEX CKBARMH, pacnoNoXeHHWX ApPYyr OT Apyra
Ha paccroAadud I00 M nmapannensEo PYCAY PekM. JHCNNYATALMOHEHHE
Je0NT KazZnoli cKBaXMHH cocTaBaneT 40 1/cex, NpH 3TOM MOHMMNE-
HAe B leHTpe DAZA He NpeBNmWAeT JAOMYCTHMOIO.

SHAUYMTEeABHHA OTOOD MOZ3eMHNX BOJ ANA uenel BogocHadme-
HEA ¥ ODOWEHWA YCUAUT MOANMMTHBAHME HX NOBEpPXHOCTHWMW BOXa-
¥M p.Yap. Tak, HanpWMep, NpM pacHpOCTPAHEHMM JENpECCHH KO
rpasuiy, cos3jaBaeMoll padorolf Gyayuero Bojosadopa, BeAnudHa
RONMYECTEEHHOR MHOMABTpPaUMW, ONMpeAcieHHAA Mo MopMyne
®.M.BoueBepa (2) u monyyeHHas MM Ha (CHOBE DRNEHMR 2aAaun
DOZNOpa NOASEMHHX BOA BONM3M DEKX M BONOXDAHWINE, COCTABIARET
3400 u%/cyru umm 39,3 1/cex Ha I KUIOMETD ANHHN DDOHTA
QN TPALMK .
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Bunpeman H.K. Oumenka sKcnayaTalWOHRHX SaMacOB NMORzeM—
ENX BOZ. I'ocreonrexusgar. M., I963,

Eoyesep ®.M., HomeBHmkos E.A. 0 MeTozlKe OUEHKWM 3ana-
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per lUenTpankHoro Haaaxcrama, "Paamefka ¥ OXxXpaHa
Hemap", I95%, M 9.

bouesep ¢.M. PacueT SKCHAYaTAUMOHHWX 3IanacoB MOjIeM-
HuX BOA. "Hezpa". M., I%E8,

lixywadaes M.C., Jeeun C.B. Oruer HanOuuckol nmaprTas Nno
padorad I963-196Frr. Pouin CesunanaTuHCHOW TUARCO-
reolorMyecKoOd aKCNegMuMy.

. Kpungaxos C.BE. OrueT o meTansroji paspenre Yapckoro

MEeCTOPORNEENs MOABEMHuHX BOZ. 1969, CemuMnmanaTHHCK.
QORAN IUZpOrecAOTHUYecKOl SKenNeANIMM.

KononasHuer A.A. ® Ap. EcrecTeBeHHu! pexuM MOZ3EMHEX
BOA M ero saxoHomepsocTi. Iocreonrexmagmar. M.,
I1963.

Myxawezxanoe C.M. TMaporeonorita ceBepoO~BOCTOUYHON 4YacTH
Kazaxcrana. A-Ara, "Hayka", I97I.

Tnexus C.T. OrueT KOKmeHTHHCKON TMAporecnoruicckol nmap-
. 1963, CemunanaTuHck. QOHAM IMADPOIEOAOTHYEC-
Kol skcnemZuiaM.

®.B.llKanuKos — CT.HAYY.COTP. ,K.T.H.KasHBY

BOIHHE PECYPCH O3EP KA3AXCTAHA W WX HCMNONBSCBAHIUE
IAH CEBOIHEHMA NMACTEHM

OcHoBHan TeppurTopus nacTéuu Kasaxcrana O0BOZHACTCA 28

CUeT NMOASEMEHX BOA, NpW 3TOM 22-46% (N0 AaHHHM DasHHX as-
TOPOB) — 33 CUET OTHPHTHX MCTOUHMKOB, B YACTHOCTM, O3ED.
OnHaro aTH BOZHLE peCcypCH MCNONB3YOTCHA AAaJEKO HEROCTATOMHU.

B cnyGnMKOBaHHOW NMTEpaType BCTPEYANTCA DAl3NMYHNE CBe—

JeHUA 0 konuuecTse o3ep (I-5,7). Ana Bcelt Teppuropumy Hazax-
CcTaRa npusoAATCA Lubpu: 6, I4, 35 u 48 Tuc.o3ep. Mx Honu-
4eCTBO NpH NMOACYETE 33BMCHUT OT MacuTala HCHONBSYEMHX KapT.
K coxaneHuw, 06 3TOM HMIJIe HEe YKE3&HO.
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Mo amaM ZaEwuM (no Tenmu=Eyprasckoft ¥ Anwe-ArmEckof
O0IBCTHM NPHBAMAGHN 0B6DA NIOEANED Ooyes I xnz}, OTHOCHMMECH
B OCHOBHOM K KapTaM CpefAHeI'c MacmraCa, Ha TeDPETODHM pechoys-
IAKY BHacuMTHBADTCR 18652 0sepa, B3 EHMX oxomo I4,5 THC.Npec-
Hux (80%) (radn.l). Ho yuurssas HeTOYHOCTH NOJGUETA MO EGKO—
TOpuUM O0OnacTaM (B CTOPOHY SEHMXBHHA) ® 70, yro B Tammu-Kyp-
raiokofl @ Anuma-ATHHOKOR ofIacTAX 0sepa MNomAAED MeHes I RHE
H8 yUTEeHH, 34 OCHOBHY®M CeTE 038D Teppmropul KasaxcraHa OKpyr-
INeEHO MOXHO DpUHATE OEOpY 20 THc. Pe3K06 YBOAMUSHHE 3TOID
QHCIA 34 CUABT OYUGHE MOJKHX 036D MANO BEDPOATHO, BCABACTBUE
MACCOBOrD WX yOHXAaHMA (MSMeHOHMe KAMMATA, DachamKa 36MOIs,
ParynrpopaHAE OTOEA K T,1.). [lnomams sepwana Gonsme#t gacTw
oaap (75-80%) menea I EHE, B [lasnogapckoft odmacTH 2707 mMpo--
DeHy cocreBifeT 66, B leaumorpajcrod - 92.

DcHOBHAR MACCA OCTECTBOHHEHX BOAOGM0S, SaHHMADNAH CTEIHHE
H NOAYNyCTHHHHE 30EH, PacnoJ0OXeHa B CeBepHOM vacTH Kasaxcra-
Ha Bume IMEMR Hacnui-Apsn-Baniam ® cepspHes 458~ napanmens.

HauGonsmee xoumgyecTso 083D HaxoAuTeA B Kycramafickoft (Go-
nes 5000) m lexummorpazexo® (oxoao 4000) oGmacrax. B meceTn
o6nacTax Cepeproro @ llenrpansHoro KasaxcraHa cocpsZoTOYeHD
80% Bcox OCHOBHHX 036p.

9ro xacaeTcA 00BINA AKKYMyIMDOBAHHOY BOAH B 036paX, TO
M 376Ch MMENIMECA CBeAGHHA BEchMa NpoTHBOPeuWBH (5,7).Kpome
TOro, H8 YK43AHO K KAROMY NEDHOAY OHM OTHOCATCH -~ K J8THE -
OCOHHeMY MIH BOCOHHEMY.

B yureREHX 0sepax HaXoMTcs He MoHes I8 unpn.ua BOZH
(radx.I). A ecam ywecTs #X ofmee kommuecTso (20 ThC.) # 38—
MacH BOJEEX pecypcoB Opath Ha NOPHOJ BOCEHHEI'D HANOAHGHAHA,
TO OHE COCTABAT OKONOD 25 unpn.ua BOZH B cpeARE# ro BOAHOOTH
roA (Oes KpynEeX oaep: DBaixam, Anaxons, TeETHS H Ap.,

ra0u.T1).

InA OIeHKNM MAKCHUMANBE( BOSMOXEOI'C HalOZHEHES Bozof
HaxJ0I'0 086DAa BOONMOMBBYaMcA pAC.I (Hycramafickas ofxm,). Inm
8T0r0 HEOCXOZAMMO 3HATH JMEDL MAOMAZL @TD 3I6[RANa P JETHA-
OCGHHG6 BpOMA (OnpeneAseTcA N0 Xapre MIR B EarType). loms-
3yACh BTHM ApryMeHTOM, MOXHO ONPEZENMTE W BEJAWUYMHY NOTEpE
BOAH Ha HCHAPOHHE C 0368DA 0T HAYANA BOCOHHEI'0 TARHEA A0
Hayana nezaocraBa (pHC.2).
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0Ge saBMCHMOCTH MOTryT CHTP MCHONHSOBEHK M NpPM ADYTHX BOAOXO-
sAllcTBEEHMX pacyeTax, CBASAHEHX C MCNOABR30BAHESM 086D, & TAR-
X4 TpHE ON@HKe BOAHHX DEcCYpcOB OORACTH W Np.

FoxsumHCTBO 086D KasaxcraEe NMTAeTCH TAAHME Bozama, Mx
pexMM HEXOAHTCA B TECHOR 3aBNCHMOCTIN 0T THAPOMETEOPONOTHYOC-
g¥X (axTopoB. DonbEAA MSMEHUMBOCTH 27THX (PaxTOpoB OCycHaBIM-
paeT EeycToHuMBOCYTE IMAPOJNOTEYECEOrD PeXHMA H BOXHOIO Cazas-
¢a 036D, I'HADOXMMHYECKHX M MODPHOMOTDPAYSCKHX XADAKTEPMACTHK
(nmomazed osep, I'AYOKE ¥ Ip.) NO I'OXAM M B TOYEHHS IOAA.

Muorue osepa, 0COCGHHD NPeCHHE, E KOHUY I'0JA CHIBHO Me-
A90T WIAH NOAHOCYSHD NepecHxant. TaKk H3 NOABEPTEMXCR &EANNBY
o3ep B Axroduscrof (43 os.) ® leammorpascko® (55 03.) o6nac-
TAX OKA3AJAKCH MOAHOCTHY nepecoxmuws 80%. Npuumsofl ABAAMICH
Manue raycuss (0,5 - 2,0 M) ¥ noomazm o3ep B coyeTauuu ¢ Jonb-
mEM MCNapoHMeM M yCHIeHHOR Xo2RRCTBOHHON ZEeATENBHEOCTRD B MX
Caccefirax., OrpruarensHy® DOAB HrpaeT W sapacraHwe 0sep, VTO
NPABOAKT X CONBNAM NOTOPAM BOAW HA RMCNADPGHKS, K S&COASHND,
CaKToPEONOrHY6CKOMY 3apaxeEND K NOPYe BOMAH.
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Prc.3. SaBHCNMOCTH [LIONAMN 3apacTaHN
oagp (%) or cpenHedl IIYOHHH (ﬁﬁn}
B NETHE-OCOHHEE BpeMA.
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CormacEO HOBHM yxasamuaM (8), HCcneZ0BAHME 2apacTaHMA
HOOOXOAMMO ANA pacyeTa HMCIOAPEENA C NOBEPXHOCTA BOADGMOE,NA
OnpejsIeENs MONPAaBOYEOTO KOSJJANASHTA.,

s rpajura Ea pHC.3 BuA80, 9T0 AiA yenosm# Kycramaioxof
o6RacTH NpM rayoumHe osepa Goxee 3~x WETPOB [UIOWAXE 2apacTa-
HEA PE3KO YMOHEBNAETCA M MOX6T COBCEM OTCYTCTBOBaTH. Jins
yZ0OCTB MONOABBYOM SHANMTHYGCKOS BHPAXEHEe STOM BABHCHMOCTH:

X o = 8 = 3/m
L%~ 008
T78 _ﬂ% - INOEEAS BAPACTEHNA;
hp = CPBJHAR I'IYOMEA BOZOSMA.

BaxHOe BHAYOHME B MCNONBE0BAHME BOZHWX DECYpPCOB O03ep
HMEeT MHHEepaimsamuMa. B Hasaxcrans HacumTuBaercE 20% coIeHHX
H I'OPEKO~CONGHHEX 0D36p, EX 3aCOASHHOCTH HOMOCTOAHHA. BacHOH
np¥ CHETOTAAHWM BOZA ONDPECHRETCH, & C MIONA 68 MWHGpAAN3ANMA
pe3K0 yBOARYXBAGTCA. BoJa CTEHOBHTCH HENDATOAHOR Xaxe AIH
BOZONOA crora. CTONEHE MMHODAIMSALMHE KAaX Npapii0, HE sami-
CET OT pasdepa BOjoOeMa.

MpagTEKA MOKABANA, YTO0 BOAH 086D MOIYyT HCMNOAR3OBATROH
IAR pasAMuHHX nemeft: cenbcKoXossKCTBAEHOrO BOAOCHACKEHHA,
pasEelsENA pHO, OTHO, OHASTDH, B NeYe0HHX H JPYTEX l6JAX.

K coxanesuw, COTATHe BOJHHE pecypcH Henoabsywrca B Hasaxcra-
RS HE NoAHocTEM. [lpwuwpoll ABnAeTYCA HeYJCTOMYMBOCYS BOAHOTOD
pex¥ma W Oamasca 036D, MOJKOBO/E8, MACCOBOS pPACNpPOCTpPaHOHHS
gpneHnlt nepecuHxXaHMA, NpoMeépsasKf, BS4CON6HEA H CBA3SAHHOE ©
9THM YXyAHGHEHS KAY6CTB EOAM. OrpaHMueHAOCTE MCNOIL2 OBAHMS
p3ep cBAsaHa co0 cxadolfl WX RayueHHOCTHD. MHOTME 036pa HE HC-
NOABSYOTCA M3-3a HeyAolcTs BOAOsadOopa K, B YACTHOCTH, MNIOXHX
NOZXOAOR AR BOZONOA CKOTA (BapacrasMocts, BA3KOCTE M 00pH-
BHCTOCTE GOpPETOB).

HauGonee pacnpoCTpDAHGHHHEM BRIOM HCHOOAL30BaHNA 03€D AB-
NA8TCA OOBOAHEHMS M CelbCcEoXosalfcTBERHOE BOAOCHAOKGHME.
CocToOREAE MCNOABSOBAHEA 036DHHX BOJ AAA OCBOJHAHMA MACTOHN
HIADOTpEpyeTes Tacn.2 (AasExe MMmBX KasCCP). Xora cpeanmi
NpOMeHT McNoNB30BaHKA Hedoxsmol (3%), OAHAKO, 2 CeBepEOTD
KamsaxcraHa OH nopeEMMaeTca Ao 15, a B Cemepo-HasaxcTaHCKOH
06IacT® 34 cueT 036pHHX B0Z o0BozHAercA S50% nacromm. [lpeod-
Jafanmes KOAMYECTBO 088D, PAcHOIOXGHHHX HA NACTCMmAX, OpPH-
XonuTcA Ha ve xe cepepEwe oonacre (2079). Toasko B Kycra-
_Haftokofl 0GnACTH HCNONBIYSTCA 70 1000 ozep. OzEaxo Mcnoaeao=—

]
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BANME BOZHMX pROYpPCOE AXA nolieR OCBOAEGHNA NACTORN XeAa6T
AyuUmeTo, '

Tadmma 2
OGxacer Koxugecrso g:ﬁ? gﬁ::!_
HOENA, Bennof
THC.TE AEONSAN
Sanaxeul Kasaxoranm:
I'ypsencras, AxtodHBOKan ho 137,1 0,8
Cesepmil: Kycramalcxas,
Camepo-Kasaxcranoran,
Koxweraeoxan u [lazno-
lapoxan 2079 1678,7 I5

Henrpamsuuit: Typralickas,

leaneorpazcras n Hapa-

rafRjHECKas 392 893,2 4

Bocroyeui: Cemwnaza- '

TEMckan ¥ Bocroymo-Ka-

BAXCTAEOKAN 32 16,1 L5

DxE:fl: Tamae-Kypranoxas, :

Axma-ATHEGEAA, [xanOynoxas,

UunxouToxas B Eswm-Opame-

oxas I14 263,53 0,9
Hroro . .. 2663 31353,4 3

lpeErevyatne: Jpaasckas o0XacTs He NPHBEASHA BEMAY
OTCYTCTEHA AAHEEX.

Hak yxasHBaloch, Ha Teppuropsr KasaxcraEa EaQuETHBAOT-
2 oxoxe I4500 npeosux oaep. Hazo momarats, Y¥T0 COABENHOTEO
EX NPRTOAHO ANA MCHOnssoBaEMsA, Hmenrcs pam=me (6), orEyAa
caeAyer, 4ro M3 I2,4 THo.036p [(exmEHOr0 EKpas ARA HYXR
CeABCKOrD Xosalcrsa MOryT ONTS HCNONBBOBAEM 6,5 THe,DBEp,
B ToM uRcie I,B8 THc. coneHmx. TakEm odpasoM HMepZcH OOE-
EX8 BOBMOXEOCTN ANE HCNONBE20BAHME NpecENX 08ep. OnEaxo,xax
BHAHO M8 TadN.2, GAKTHYECKO8 HCMOARSOBAHME NPECEHX 08D

BOCHMA OI'DAHERYEH0. Ha nacTONMAX BEONIYATHPYSTCH TOABKO
2663 ozspa, urTo cocramineTr I4% odOmero Mx KoumvecTRa H IE% -
ViCHA NpECHEMX 086D,

Boxsmme BOSMORHDOTH NO MCNOABIOBAHKD NpPecHHX 036D B
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consoxoxoasiicreenHoM odopore uMepnrcs B Hycranalckolt, Hapa-
rasprucxofl, lenuuorpanckoll, AxroOMHCKOR B Bocroumo-Hasax-
craHckoM oOnacTAx, TA6 And O00BOZHOHHA HCHONBLAYOTCHA TONBKO
25; 8; 6; 4 ¥ 3% npecHuEXx 036p. B IpaEMNAX NEpBHX ABYX 00-
nacTell BAXOAATCA TAKMO KDYNEHE MACTOMEENS MaccHBH xax Typ—
raftcxril ¥ Capu-Apxa. Kpows Toro, B Kaparamzmuckol u Axwo-
OmEcEOR oO0nacTAX OCBOAEOHHOCTH NACTOMN exmBa nposumaet S50%.
OdBoziE@HHOCTS NACTORN MOXHO YBeIMYMYh ¥ 2a cue® Oolee mu-
POKOIr0 MCNOABEB0BAHEA CONGHHX 036p. B HacTOAmMes BpeMA IO
NpMYKHEe BaCONEHMHE MHOPWE CONOHOBATHE 036DA COBEDUEHHC HE
RenonsaynrcA. Boasumofl npopelT codeHuEX 038D EMeercH B [lanrmo-
Aapcrolt, I'ypresckolt m AxkroOuncrolf ofzactax. B Dasnogapoxoft
pONACTE BOAOOOACNAYSEHOCTE ADYTEME NPHIOAHHMM OO0BEpPXEOOTHH-
MH ¥ TPDyHTOBHME BOZSMM HeAOCcTaTO4HA. [IoRazaTens o0BOZHeHHOC-
TH NACTOMN 3X6ch OZMA K3 HEHBRNX (42%). B Typresckolt oGnacTm
06BOAHOEO TOoABRX0 37% yromuit u r.2.

HamOonee koOpAMHANBHNM CNOCOCOM JAyUNOFRA NHTEHEBHX Ka-
Y6CTE BOZH CONEEHX 026D ABIAGTCA ONPECHOHHA. OZAHOBPEMEHHD
C ONpPICHOHKEM BOAW CUOAYeT NPAKTHKOBATE B APYTHE MEPONpHR-
THA N0 NPeAOTBpAMEENY (YMEHBMOHMD) SACONSHHA H YAYUNAHAD
Ka49€cTs BOAH, B YacTHOCTH, Copedy ¢ HonapeHHMeM, aapacTaHHEM,
OOMENeHKEM M NopeCcEHXAHHEM 038D, '

I1ETEPATTYPA

I. Bopeos xozsakcreo Kasaxcrana (nmop pesaxusel! C.M. Capcom-
Oaepa). Anwa-Ara, "Kaltmap®", I97I.

2. THApONOr¥YecKKe MccueRosannAa B KasaxcraHe, Bum. 11,

' Anua=-Ara, 1965,

3. Pacypcs nomepxHoCTHHX EOA paflOHOB OCROGHHA HANMEHEX M
sanexaiux semens (mop peraxumeit B.A.Ypumaena).
MmzpoMsreonanar, M., 1958-I959 rr.

h. Pacypcs noespxBocTHEX Boj CCCP rr.I2 m I3. X., Tuapomereo-
uspar, I96I1-1970 rr.

5. Capuxynos Jl. BOdeRTHBHOA KCNOJNBI0BAHME ODOMAGMHX 36MENE,
Anug-Ara, “Hattmap®, 1967,

6. CeapcroxosalicTBEeHHOE BOAOCHACXEm{e HOAMHHOrO Kpas (mox

' pefaxiumel A.M. [amesxoma v J.E. TaxnGaepa).



. 131

tf{ *  Awwa-Ara, Hascensxosrma, I1963.

55@;' 7. TexnCGaes JI.F. OcHOBH BOAOCHACKOHMA K o0 BOAHOHEA

Eﬂﬁ censckoxoaaficreerEux paftonos Kasaxcrasa, "Kafmap®,
20 1969,
& 8. YKasaHMA MO pacweTy HCNADEHMA ¢ MOBODXHOCTH BOXOBMOB.

X,I'. HGparmmos, BaB.0TA6ROM, K.T.H. @asHHHEX)

OB OPONAEMOM KOPMONPOMSBOJICTER
HA MYCTHHENX MACTEHEAX NTA KASAXCTAHA

Oycruny KauneyMmu B MyDEEYMH - HOTOPHYECHM O©MONHEENECH
OTTOHENG YUACTEE Nra Hasaxcrasa, B’ oMMEE NepEOA 876CH
cocpexoraunBsastcs A0 25-30% odmero noronossA OBEN Pacnyl-
IUEH.

Jins ycnmewHOT0 BunmoaHeHMA pememmit XXIV omesna KICC no
PESKOMy YBEIMYGHKD XEBOTHOBOZYECEOK MpOAyERIER B AeBATOH mA-
eunerRe (Mgca - Ha 33,I%, uwepeTH - HA 32,5% H T.4.) CONE-
ORMM TPYXEXMXaMm PECHYSIMXH Ee00XO0ARMO DEEHTE EOPMOBYD npol-
lleMy, OOBCNEYEB NPAMMyMOCTBOEAHA [pOCT NPORBDOACTEA NODMOB
Hajl BX noTpedieHHeM.

EcrecTBeHHAR MNpPOAYRTEBECOCTS NOYCTHEEHX [AcTOHE He
npepsmasT 2-3 1n/ra noezaemux xopmos (50 - I00 xopM.en.),
NO2TOMY XHBOTHOBOZN BHEYXZGHN P TEUCHES 3JHMH NEpPEMENATE-
Cfi B NOMCKAX KOpMa Ha GONBEME pacOTOAHEA, YT0 MPHBOANE
K MHCTONSHHD CKOTA H CHHXGHNN 6€I'0 NDPOAYETHBEOOTH K KOHNY
SHMOBKE, :

B mednaronpuaviud asMEMM nepEox HaCNOAAGTCA SHAUN-
TENLHOS CHHEXGHHME NPOAYKRTHBHOCTH OBIGBOJICTEA M COABMNE 0TXO-
I MOrONOBBA. ;

Yayumenwe cAOXERmefCA NMPAKTHRE ORNEBOACTES HE MyCTHHHHX
nacroemax HasaxcTana M pPO3K0O6 YBOARYEHHE NPONYKIABHOCTH
00WSCTBEHHOTO XHBOTHOBOACTHA BOBMORED 88 CWY8T YEROAHUSHHA
KODMDEMEOCTH nactTOuy ® NpPOE3BOACTBA OTPAXOBHMX 3aN&c0B
KODMOB HA 0A3MCHHX yYACTHaX 3a (46T DASEMTMA ODOMEHHER HA
0836 NOASOMHLHX BOJA. :

HecNeNOBAHMA MHCTMTYTA THAPOrONOrEN B Iruzpojesuxe AH
Kasaxcko CCP noxasumape, YTO Ha NyoTHHANHX nacTéumex Hawm-
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KymoB B KMyomRxymMoB, pacnoiomeHsEHX B npejemax Ksun-Opzwackofl,
Uumxestckoft B IxaMOyacxoft oGEacrel, NpOrHOBEHE BECIEyaTA-
NEHEOEHHE PECYPCH COCTABIADT 598 l”fﬂn [1 f. Eoxn at™m pecypcH
ECHOXL30BATE KPyraudl rox ¢ pe3epPREPORAHEMENM BOXH B HeNOUNP-
HOR nepuoi, T0 cyuMMapHNE pacxol NOZBOMEEX BOJOMCTOYHAEOE B
pereramioBEL# NMepHOZA MOXEO xoBecTH Ao I000 x°/cer, To ecrs
OPOCKTE A0 I MAH.I'a 2&MIH.

BoasmaM NpOMNYEECTBOM 3THX HCTOWHNROR HBAAETOA BOZO-
OORABEOCTE M DPETHOHSABHOS HX pacnpocTpaHenHe. I'sgporeolo-
raMe EBeoneHH MomEme Hammgymcxkud ® MypExyMckef perEoHANBENE
ApresEaECENE OaccefEH B OTASNBHHEX MECTAX C CAMOHBIABADMHMA-
CH CKPaXWHEaME ConsmmEx Zedwros (or I5-30 ao S0-=IIS xz/cek).
Ordop CoABEEX pPACXOZOB BOJAH B HYXHHX MECTAX NO3BOAAET DpaK-
THYOCKE OCYMeCTRIATE OPraHESaluM cpapEETeNbHO KpynEEx (Ao
250-300 ra) oa2mCHHMX YYACTEOB OPONGHEA ¢ KOMINGECHOR Moxa-
BEnsanuel OCHOBHHX NpPONECCOB BO3NEAMBAHEA HANOONEe NDPOAYR-
THBALK KODMOBHX XYIEZYD.

[oApoGEnll aEan¥s (JOEAOBHX METEDHAIOP EHCTHTYTOB NOYBO-
BEAGENA, THAPOTEOXOTrEE M rEjpofwaExs AH HasaxcxoR CCP, ua-
TEPHANOE MApMPYTHOrO OOUCABZOBAHHEA OTASNE OA3IECHOTD OpomE-—
E¥A Hazaxcroro HHM mozmoro xossaficTEa NoxasHsaeT, 4YTO HA
TOppHTOpHE nycruEs HanmxyMor H MyoHKMOB HACUMTHBAGTCA A0
11,2 Mus.Ia 39M6XNE, NDEIONHNX ANA OAZECHOr'D OpONGHMA, B
TON wHCIG 653 THC.I'Aa B6HENS C XODOMMME # CUATONPHATHHME
TRADPOTEONOIrNYEOCKNME H NMOVBSEHO-MOAROPATHBELME YCXOERAME
[2/. To menonmuM ZAEENM 3A6CH OPOMAGTCA HOMHOIHM (0X6O
200 ra. [IparTHYecKE H6 MCMNOIL3YNICH OUPOMHHE BOSMOXEOCTE
B NONYYEHHN BHCOEONPOAYKTHBHHX EOPMOR B HyXHOM KONMY8CTHE.

B Kemmeymax p npspenax Kaun-OpauscEofl 00lact® HACUH-
eusaercH A0 IS0 THc. I 2eMeNs TONBKO C XODPOMMMN TI'HAPD-—
TEONOTEYOCKAME (BHCOKOZOCHTEHE CKBAXHHH ¢ IHEE80MATDHUACKHM
Eanopox Oozee IO M) B NOYPEEHO-MOIMODATHBHHMN YCXOBHAME
(noymH HesacoONeHENE, pexbed cnoxofiHwl, OOHYHAR ArPOTOXHH-
EA BO3AGAHBAHNE CENHOROX08ANCTBOHEMX KyARTYP). B Mybomtymax
3 npezenax Ixaudyackoft oCzacrH HacwuMrhBaercs Ao 80 THc.ra
TAEEX 26mMens, B Uemxesroxofl - xo 85 rHc.ra. Taxusm oGpasoM
315 THCc.Ta SeMENE HA MYCTHHEHX NacTOMNAX ©Ia PecHyOAREN
MoxHEO Oumo Ou OCBOMTS 0IOX 043MCEC6 ODONGHEE B N4DEYD 09e-

polb.
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MeoroneTHMMN McchenoBammaam KasHUMBE nokasaso, w%t0 ¢
I ra opowaeMHX 36MONF HA 3anaZsux MyoHRyMaX MOXHO NOAYYHTE
Ab 6~8 THC. ROpDM.8A. codacromnocisn B 1,5-2,0 pasa Hume Ba~
BOBMMEX EOPMOB.

HecmoTps HA N8PBOHAYANEEYD CAOXKBOCTE YCIORMM OmuTaME Z0-
EasaHa BOSMOXHOCTH NONYWEEHES OTHOCHTEABHO BHCOKMX ypozaan
B6DHOPYPAXHEX KyIBTYD, MHOTONETHAX Tpas, OyZaHECEON TpasH,
KYEYPySE HEA 38DHO B cHIOc, cOpPro, xaprofexs, apoysos H AD.
CeIECKUX08ARCTBOHENX KYABTYP. Hanpmwmep, ypoxalh EyEyDyeM Ra
B6pED B NApACYETE HA T'EETAp cocTaBmn 69,2 1/ra, EyEYDPysH Ba
cunoc = 409 n/ra, senesoft maccu copro = 400 n/ra, nnmepHEOBO~
ro cesga - 89-II4 o/ra K T.A4. /'.’rf .

lpm RODMOOMROCTH OpOMAEMOI'D IekTapa 6-8 THC.XOPM.8Z. KOK=
HO OPOKODMHTE 28 iun:lijr B revenne I20=I30 cyrox zZo IB0-200 ro-
A0B O0BON E K03 npu noxycrofinomoM cozepwemdn(A0noXENTENBEO ¥
naceOmuEOMY pamioRy 35-40 kopi.eA) MIH 0CGCOETHTE KOpHAMN
40-45 TONOB NDF CTOHIOBOM COZGPXAEHH C 3BMEMM paumoHOM I50 =
I60 xopm.ei. . CAeZ0BATOIEHO, B DEPBOM CHYYEEe ANA COLEPRAHNA
1000 roxos 0BeNn ¥ K03 HOOOXOAMK OASHCHHK yiacTORK NAOEAXER
5 ra, Bo BrOpoM = 25 ra.

TagmM 00pasoM, 0 OpOmAGMEX SeMeX: KeamMKRyMOR B MynERyMOE,
cocrarnawmEx 315 THC.PMA, MORHO MOXYWHYH CTpAX0OBOR B3anac MeerT-
HHX KOPMOB AN 12 MEH.T0IOB OB6NO K EOB miNM O0scneguT: Jo 60
MAH.TOROB CKOT& [pE nomycroffnomon smMEeM cofepxankm. Kag ma-
AHM BO3MORHOCTH Z6MCTBMTENEHO OIDOMEH.

Handones ONTRKAIBHLN BADHAHTOM OPTAHMSANNH OpOWASMOID
KODMOOPOM3BOACTEA EA NYCTHHHEX nacrOxmax HasaxcTaEA caejayeT
CynTAYs Takoff, Xorja B EDJNHEX OBLOBOXYGCKHX XosglcTnax
(w#onesnocrsm 50=75 THC.romos) OyAy® BHAGAATHCA XMBOTEOROA-
96CKHe OpEIrazs, odcayxwsamugre A0 I0=I5 THC.IONOB ¢ ONpsHe-
Hepsofl nmacTOEmEON TeppRroprel, XosaMCTROHHMME M KOMMYHEANBHO-
OHTOBHME YJOAOBAAMF. B Tagkmx OpHIajaX OpraEM3yrTCA OasACHHE
OpONS@NHS YYACTRE pasmepans 250-~300 ra ¢ saxpurodf OpOCHEeAB~
Ho#t cmcTamo!, cpeZcTBaME MOXAHWSNDOBAHHOTO OOIEEA (B OCHOB-
HOM ZOXZ8BANEHEM OGODYZAOBSHHEM) ¢ KOMNASKCcHOR MeXaEHsanHeH
BCOX TPYADEMENX NpPON6CCOB KOpPMONpPOMSEBOACTBA, CO0 cBO@H sHep=-
reruvecxo Cazoff; asapmitgo-peroETHof cay=Ooll rnyGMHHOr0 Ha-
COCHO-CHJIOBOT'O 0GODYADBAHHA; NOAWBHOK, cexscroxosafcrremnOl
M Apyroll TexHAKOH.
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Kag noRasusaey NpeABapuLeNBEMA TeXHMKO-BKOHOMMYEORKMHE ama-
AH3, EANNTENLHHG BaTpaTH HA CTPDONTENLOTBO SaxpuTol MeXxamMsW-
PopaBHOll opocKTensHOd cHOTeMH cocramtapr 25003000 pyd/ra,

B ToM wicHe 300-900 py0/ra - 3aTpatH HA CTPOMTEMBCTBO CKBA-
x¥E; 800-I400 pyd/ra - HA MpPMIrauMOHHOS CTPOMTENHCTRO,
600-800 py6/ra ~ Ha CEABCEKOXO3ANCTBEREOE DCBOLHWE /4/ « Kpo-
ME TOr'0, @XBTIOANME BECIAYATAUMOHHNHE PACXOAH Ha 0pONGEME 00C-
rasaT 120=200 pyd/ra, Magepxxd 00 yXoly 8a EyAbTypaMM -
120-150 py6/ra. lipu cymeorBynuyeM AMODPTHBAUMONHOM CDOKS BKC-
OAyATAUMN CEBAXMEH H poxwBHOR rexmmxy ( 25 Xer) exerogiuue
AMOPTHBAUHOHHENG M ORCOMYATANMOHHHE M3JODKEM HA OpOREeHWe COC-
TapA® 1o 450 pyd/ra.

HKax ormevanocs, NpopyEnmell ¢ opomAaeMoro IéKTADA MOKHO
APOXOPMETE B BMMEMA nepwoX Zo 45 roxos osen. [pm cpeaserozo-
BEX pAcxofiax HA XHBOTEOIO A0 I12-]5 pyd HsHepXKH B XMBOTHO-
BOACTBE B OoTAnsROR nepwoxn ropa cocramat xo 600 pyo/ra. Ta-
KMM OCpasoM, DECXOXH HA OPONGHENE H COAEPXAHME CKOTE COCTABAT
Ao 1050 pyG/ra 2 rox.

B 10 e BpeMdA ¢ 45 roN0B 0BEN MOXEO MoXywTs A0 I30 xr
mWepoTH NpM crarouHoM crommocys 4,50 pyd/xr, ae 900 kr Mmsca
npx caatousoR croumocrH I,04 pyd/er, 2o I6 cwmymex mo I0,7 pyo
HIE CYMMADHYD I'OX0BYY NpPoAyKuUMD Conee wex EAa I650 pyd. Cae-
AOBATONRHO, WHCTHR 20X04 0T DELEBOACTEA J0JMEH COCTABHTE
600 pyd/ra, cpepunl cpox OxynaeMOCTM BATPAT HA OR3MCHOE OpO~
WeHNE = =2 roza. [pE camx CEDOMEEX pasMepax NpHOHEN W HaE-
OOIBUMX NMPONSBOACTBEHHHX WOZ@[XEAX COPOX OKYNAEGMOCYH BATPAT Ha
DASHOHDE OpDUEHWE HO MPOBHOET S5=7 naT.

ARTEPATIYIPA

I. Axmancagus J.M. B Xp. PecypcH M ECOOAB30BAHHE NOABAMHHX
B0A Kasaxcrasa. Haz-so "Hayma®, 1972.

2. Jasxmsueexo H.B, ¥ Ap. CxemaTWusos pDalOHMpOBAaHEe N&CT-
GumEnx TeppaTopEl Kemm—-OpamEckolt K IMwamSymnckof
odxactel Mo mepcmextHBAM DASEMTHA DA3MCHOTD Opo-
meEEs. Jxawmlya, oumy KasHMHBX, 1970,

3. Jamuusuesxo H.B., BupamEsaiueé XOPMOBHX KYXBTJpP B OyCTHEE
NpxX OpPOmGHMM NMOASeMHUME BOASMH.”CeNncKos xosall-
orso Hasaxcrama” K I, 1966,
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4. Moparmmon X.T'. ® Ap. PaspaGoraTs HOpMATEBH XNA [ P0E ETH [0~
BAHHA M DHONNyaYalMW YY&CTKOB O&3WCHOI'D OpOEE-—
HUA Ha OYCTHHREEX nacrOMuax Kasaxcrama. fixamGyx,
®ouan HasHUMBX, I1973.

®.H, Kux - sam.mWperTopa, EeCo=XoHy,
B.4. lonareH - 98B. OT6NOM, K.C.~X.H,, A.®. Mag - sas,.rpyn-
no#, H.M. Nepecunkun - CHC, M.M. PyGesom - CY,EHXEHAaD
( HasHHUMBX )

K YCTAHOBIEHUN. OPOCHTEJNBHHX HOPM HA JMMAHAX KASAXCTAHA

B HacTrosmee BpeMA B KapaXcTaEe HACUNTHBAGTCA CRMEE

750 THC.TA AMMaHOB. B ZeBATOM NATHIGTHN HAMOYAOTCA YBOANUHTE
oNs 2 JNMMEHHOrD opomeB®As Ha 200 THc.ra.
A Kag moxaszalla NPEKYHMKE SKCHAYATAUNH NMMAHOB, NOCTP0EHHHX
oo L. B KasaxcTaHeé, ZeHCTBYDNHe CHCTOMH H3-3a HECOBODHSHCTEA M
Ay b CYRECTBOHENX HOJOCTATKOB MAINONPDOAVKTHEHH H HE8 OYBEYADT 2alf-
B 96 MHTEHCHBHOT'O OCBDEHRR MEAMODMDUBAHENL S6MEID
[10BHmOHMEe NPOAYKTMBHOCTH HA CYNECTBYDNNX CHCTOMAX IHMaH-
y HOr'O OpOWEHHA CBASAHO B NEDEYD 096pEkE C NpPOREAGHHEM 3EAYH-
} TEIBEHX PaG0T N0 HX DPAKOHECTPYKIMM, MO3TOMY OCHOBHHM BONDOD=
¥ COM B POMEHEMH 5TO0M npolGueMu ABNIAETCH YOTAHORNGHHE ONTHMAILE~
L; HHX ODOCHTENLHEX HODM JMMAHROTO OpOWNEHWHA,
R};fz B HacTORmE® BPOMA NPE NPOSKTHPORAHEW CHCTOM IEMAHEOTD

R i CPCMOEHA NOAL3YOTCA BPOMOHHHMH TEXHMYECKMMH YKASAHHFAMN,
ﬁf CHellll-A-62 r., CH 356-66 r., DPEXOMEGHAAUEAMM W BDEMOHEHHMM

g HECTDYEOHAME D0 BKCNAyATAlWHM IMMEHHNX cKeTeM Kasaxcrasa.
:f i Cmenyer oTM6THTH, 9T0 HMEDEMECH DOKOMOHJAANEH COCTRRNEHH NO
g mMarepEagaM mocnezosaHEM# 60-X reojoB W mo coZepxaHMD He 0f-
R BOYANT TEXHUWYGCKHM TpPOGOBAHHAM NPOSKTHPOBAHEA COBEDEEHHHX
e JIFMBHHEL CHCTEM.
= : B nociejE¥e Ioid NposefisH DPAA HoclazosanEll mo sompocas
i, AOPMM DOBHUA NMHMAHEOTO OpOWEHMA, YRASHBANEEX HA EHeO0OXOAE-
'3;-'_. MDCYh HX 000CMeHMA B CHCTEMATHIAnENM. YYATHRAA 3TO0, HaM®E
":. ! CAGNAEE MOMHTEA JAATH KPHIHYeCKMR aBanns EMeDMEICH DPAROMGHZA-
i Ouil mo pacyeTy HODM NMMAEEOI'C OpOmEeEMfA. BexymMe HAYUHO-EC-

CAGAOBATONECKNS opraaMsanuu crpadu - BHUWNI'mM, DxHUNTMM,

o
"-_":.l_.n.
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HUMH, KasHMEBX, ITW, KasTHmnpoBopxes R Ap. yAGZADT 0coloe
BHHMAHNG 2T0MYy BAXHOMY BONDOCY HE BC6X STANAX DAIBATHA JH-
MaEHOT'0 OpONEHHS.

MeTomu pacueTa HODM JHMAHHOTO OPOEOHNSA AOBONBHO NOAPOG-
EO OCBONGHM B padorax axaj. A.H. Hocraxoma, axaz.B.A. HOyma-
EOBR, agax. M.A. [Haposa, A.c.-x.H. H.C..T'opoHEOBA, X.T.H.
b.B. Uyeaxoma, A.A. Yeprux, B.f. Monmoso#, M.C. Caduposa, K.H.
CumpEoBa ® 2Ap, B HEX NpOCIeXWBAETCHA XBA NYTH NOZXOAA K yora-
HOBNOHNN BOAHUMEH NOTpedEOl opocHTeXsHOM HOpMH. B OZHRX cny-
vafxX nox HOpMOR xmMamEOro opomemws (BHHMI®M ® 7p.) noEMMaer-
Cf KOARYGCTBO BOAH, HOOSXOAMMOe AJH COSZAHNA B KOpHeOOHTAe—
MOM CNO8 NOYBH 3A0ACOB BOAH, AOCTATOYHNX ANA NMOXYYOHHA MaK-—
CHMANBHOTO ypowas Bo3jenusacmoll KopuoBod EKyxBTypH WIM ec-
TecTBOHHOR pacTRYeAsHoCTH, B Apyrux (HHUMH, DxHUHTmM e zp.) -
NOEMMAOTCA HOZOCTADWES KONMYECTBO BOAHW AAA yAORIGTBODEHHA
CyMMADEOTD BOAONOTPOCGNEHNA DACTEHMAME NPE €CTECTHEOHHOM sana-
06 BJATH.

B pexosenzanunx BHAMImM ® Ap. yzasupaercs, YT0 NpH pac-
Y6T6 HODM JEMAHHOTO OPOMOHES yUMTHBADTOA XapaKTép CEIBCEO-
X0BAMCTBOHEOrO HCOONB3O0BAHMA IRMAHOB, BOXHO-fHSMYECKHe CBOM-
crBa NOYBOTPYHTOB, yPOBOHL SAJOTAHHUA I'DYHTOBMX BOA M KANMATH-
YecRue faxTopu. Jl1A onpeneNeHAA OpPOCHTeNBHOR HOpMH peXOMSH-
Ayor noxbasoparbeA Qopmynoll axazn. A.H. Kocraxosa:

M=100-H-A(B-A4), M ea (1)
rie /{ - rayGuma ymnaxEseMoro (axTEBROrO) clloA, M;

A - nomHas BIATOEMKOCYS NOYB HA JAMMABEAX, %;

A - nozesan BAATOGMKOCTH MOYEBH AEMAHA B ADAAX 0F

noxsoll snaroemxocts (IIIB), pasmas 0,80-0,85;

S - BUAXHOCTE NOYBH K BaYANy SaNOAHGHEA B JONAX

0Y noxHoM BAATOBMKOCTH.
d20T cnocof pacyeTa OCHOBAH HA MPMHOMNE HACHNEHMR NOYBH BO-
Aol xo noxesofft mmarocemxocts ([MNB) » npeaenax yBNaxXHEAEMOIO
CHOH.

ABaNMBNDYA NPEBEAOHEYO GOPMYNY,MOXHO CHENATE BHBOJZ,YTO
onpejenAeMad No HeM BEJAMYMEA NOAMBHOE HODMH SaBHCHT 0T BOJA-
BO-fiaKyeckux cmoftcre mowsorpyaros,(.,S), womsocTE ax-
enBHOre cxos (//) ¥ cogepwasus BAAr® B NOYse NepeA 8aATON-
aeumen ( 2 ). Orcopa cmefyer, 4TO NDH MOACYETE HODM AMMAH-
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HOr'0 ODOMGHMA OO BTOMYy MOTOAY HE YUMTHBANTCA QOPMH CONBCED-—
X03allcTEOHHODD OCBOSENA IMMEEOB H BOZONOTpeCHeEHe pacreHElt.

Amrop A.A, YspHHX H Ap. DSEOMEHAYDT ONpEAGNATEH HODMY
OpOMEeHWA ANA NOMMOHHEX XHMAHOB, MCNOAB3YEMHX B EKAY6CTEE €C-
TECTBEHEHX COHOKOCOB, N0 3aBHCHMOCTH:

M=K-HR-m)-X+E, m¥ea, (2

e f( - xoedHOMEHT, YUMTHBADMER NOTEDH BOAH, CBABAHHNAG

FTi e ey

¢ 68 MpPOHAKHOBGHWOM 38 MpPEJSAH pPacHeTHOTOD CAOA

MOYBH, NPHEHMAGTCA PABHHM 1,5 AufA MOIKOBOAHHX H

1,5 - ZnA TAyGOKOBOAHHX AMMAHOB;

TAyORHEA PECYETHOT'O CAOA NOYBH, NPHEEMAaeMaA AIA

OONeBHX KOPMOBHX KYyIBTYD, I,5-2,0 M;

npeneAbHAR NOA6BAH BIAUJGMEOCTE DACYSTHOr'O CUOR
MowBH, M°/T4;

MepEBI 3anac BOAH B TOM X6 CHO08 NOYBH, M°/ra;

OcaZkE 38 OCcoHEE-3EMAHE mepEOA:

POANTHRA HCOADOHNA ¢ NOPEDXHOCTHE CHOra M BOXHOR
NOPAPXHOCYE B NEPHOA 3ATOIUIEHNMA,

HopMy ZIMMAEEOI0 OPOMEHHA IIDE NOCEBE KODMOBHX KyASTYP OHN
pacqurysaps no sTofl xe Qopmyne c xospgunmenrom "K", paBHNM

143,

Jnis NpoexTHPOBAHEA HCKycorBeHHEX nemanos B.fl. [lomoza
NpeZANATA6T HOPMY JMMAHHOTO ODONGHKA ONPEAGAATE MO Qopuyne:

rae K

A
H

v
£

M,.-'i‘.ii‘ =ﬁj«‘{{(4ﬁ‘ﬁ) MVE{I; (3)

Ko2dpunmers, yuATHBADEEN HEDPABHOMGDHOCTH 3aT0MIE-
HMA, TOYOHEY NpOMayYeBAHMA M NOTePE BOAH Ha Hcna-
peHEEE ¥ JTOUKY B BABHCHMMOCTH 0T MECTHHX yoJoBuH;
CKBAXHOCTH NOYBH, ®;

ray0EHEa YBIARHAGOMOTO CJIOR NOYBH, Mj

BIAXHOCTE NOYBH B cxose "H ™, cOOTRETOTBYDEAA Npe-
neasHoft moneEoff BEATOOMEOCTH, % 0T CKBEXHOCTH;
farTHYSCKAA BAAXHOCTH NOYUBH N6peJA HAYanoM CHETO-
TaAEKA, % 0T CKBAXHOCTH.

Kax BMZEO, NMpEBELEHENE pACYOTHHS QODMYAH IIf ONPeZ6NGHAA
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HCpM OpOmNEEHA OCHOBSHH HA Y9eTd BoAoyZepxusapmelt cnocol-
HOCTH MOYBOrDyHTOB. DHONOIHYECKHE X6 0CO0GHHOCTH NyI'OBHX
pacraHuil aneck He yuMTHRADTCA.

o npennoxesmo axex. B.A. Dysaxosa ® Ha OCHOBE Mcclego-
papEmit, nposener=ux Ha CesepHoM Hemgkase ® B Pocrosckofft o0-
nactu, HEMH m DzHMUT®M poROMEHAYDT EODMY JMMAHHOTD OpOME-
HAA DPROYMTHBATG M3 ycioBMt BRBojomoTpeCaeHMA pacTeHEM AAA
NONy4YeHEs NNaHOBOI'D ypomad. S¥0T MOTOJ pacueTa BSaKINYAGTCA
B TOM,4YTO NOJEBHAA HOpMa AONXHAE OHTE D&BHA CYMMADEOMY BOAO-
norpataeHun pacyeHwit 3a Beck NAPHMO] XX pOCTA H [A3BMTHA g
BHYGTOM CYMMADHHX MOTOD: BOAH HA HCOHADOHHS M MOANMTHBAHHS
TPYRYOBHX BOJ ¥ EAZMTUHOTO 3&MAcCA BAArE B NMOYBE 0 -34T00NG~
HMA NEMAHA.

Pacuerras dopuyna EMeeT BHA:

M.-ﬁ".e:.‘-' :ﬁ/gj? 'y"' ffﬁt?nf..ﬁ ;Z-’? '.‘({i?ﬁﬁ;zg 'fc‘?ﬁ HEE‘ H-f;?’ H}’:{'ﬁ‘, (4}

rae .ﬁ}+~ koabiuoueE® pozonorpedienAn And yonosalt
IMMEHHOT'D OPOmEEHUR, HHI!;
¥ - nuaHoBafs YDoxalEOCTE KYALLYD NpH JNKMAREOM
opomaHmME, T,/Ta;
S 2 s - Ko3DQHIMEeHTH MCOONB30BAHAR O0CAIKOB,  BHOAZAN-
5 WAX B BOTOTANMOHHHWH nopmoz, Tvemaufl & Xomommmd
HapereTAuMoHHEl nepHOAH;
EH,EE,EE— CyMMH OCAIKO0B, BHIAZADIEX B BET6TALMOHHLHA
ronnuit, HemererTanMoHEN M XonoAEWR Hemerera-
HUOHHER nepMozM;
\ﬂép-ﬂﬁﬁﬁﬂ TPDYATOBEX BOZ, MCHONB3ySMHN pacTeHMAME
(yuuTHBAETCA NDH JENETAHAM IPYHTOBHX BOJ OXMXE
3 M 0® NOBOPXHOCTH IOMJH),
Pacyer HOpM IMME8HHOTO OpONEHAS MPOBOIMTCA N0 pPEKOMEHAYEMOR
MeTO/EK® AAA onpeAencsHEOf BOROOGecneYeHEOCTH roja. Ha oc-
HOBE CHOLHANBHHX MCCHe70BaMi ABTODH YKASKBANT, UTO MPOGK-
THPOBAHKE HODM IMMAHHODO ODOWGHKA BINOJHE AOCTATOYHO OPOBO~—
ARTE AAA cpeAHecyxoro roga 75k-oM ofecneuesHocTd. Caexyer
OTMETHTS, YTO METOZ ONpeAENGHMA HOPM JHMAHHOTD OPOWMEHMA,
npennoxeEAudt axan. bG.A. liysaxoBnmM, 7867 TOYHHE 000CHOBAHHHE
BENAYMEY ANA JADOHX COABCKOXOSARCTBEHHHX KYABTYP H MOXET
OHTH WEDPOKD DPEKOMGEJOBAE NPH NPOAKIMPOBAHMN CHCTEM AHMAH-
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HOTO OpOREHHA. JUMTHBAA, UTO HA IMMAHHEX CHCTEMEBX MOTY?T BH-
PAMMBATHCA PA3INYHHG KOPMOBHE EJASLYDH, MCCIEADBATEIH DOKO-

MEEZAYOT ONpefielATH CPEIHEBEBAUEHHYD HOpMY N0 fopmyxna:
E{'! H f":‘:i". M-l?f + ﬂ‘:ﬂ Mﬂ H-’ 2
M;F.&..l.ﬂ = 700 ] x 7

(5)

a8 of oy, %= NEONANS, SAEATAH KRXZA0f kyrETypolf B ce-
poo0opoTe, %,

Mo,... M~ mopua mMamHOTO OpONGHEF, MOACUMTARHAS
Ans Eexzol EyIsTYDH no gepuyxe (¢ ),u°/ra.

B yoamopusx 3amapnoro Hasaxczasa ITH npoBoisa padorH mo
HSYuSHME BONHOro JamaHca AMMaHOP. Ha OCHOBe 3TMX HCCHOJ0BE-
Hult peKOMSBHAYETCH paCYET HOPM OPOMGHKR NEMANOB NpPOMSBONKIE
KaE NpH rAy0OoxOM, TBE B NpE BOTAYOOKOM SAI6TAHEN YPOBHS
IPYHTOBHX BOA.

Mpe rryooxOM SAZNEra&HAE YPOBHE I'DYETOBHX BOA B YONORBMAX
Sanajsoro Kesaxcrama HOpPMY ODONGHES OMpsAesApT N0 Hopmyns.

Meo =25T+R-h(B-£), Mmea, (6)

rie 20 ~ ocpeAEENHDe SHAYSEME CPEZHGCYTONHOIO WCNAPEHAA

¢ NIOMANN IMMAHA, M /CYTRH;

1 - cpejiEeBsreusEHAR NMPOACAKHTONLAOCTS BATOMNGHNA
IMMAHA, OYTKH;

- oKBaxHEOCTH (MOPHCTOCTH) MOYBOIDyHTA B % 0T o0%eMa;
- PAYOHES YBAAKHHEEMOI'D CIO0R, M;
B f- GooemeTCTBEHHO NpPEXEABRAR NON@Baf BIATOEMKOCYD K

$erRTHY60EAA BEAXHOCTS NOYBH 3 cJ0@ " i il
0T CKBAXEOCTH,

llpn HEPAYOOKOM 2afnerandi yDOBHE rpyuToBsX BoA (A0 3-5M)
HOpMY OpOmMGHWA ONpEAGHANT MO (OPHyUe:

M=£ *Ala tA Hep.*.ﬂw, miea, (7)
rge £ - mcnapeHMe ¢ TUIOmAZM IMMaHa 3a BDEMS 3&TOIIE-
HKEA, ua,a'ra; -

Ally— usmenor¥e sanAcoB BIATE B 0Ni0é NOYBOTPYHTA
30HN aspainuK, H°/ra;

Alzp - wanenesne sanacos rpyHTOBHK BOR, 28 oYeT HA-
QUABZPpALMA ODPOCHTSABHOR BOAM, M fra.

AW =~ Bozoo6mMen ¢ coceiEEMU yUACTHAME JHMAHA.
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Hax BuzigO, npuBeZeHHENE JODMYJH (6 ¥ 7) npelcTaBifT
BH7IONBMeHEYD fopuyxy B.H. MomosoM, ¢ To#t mmms pasEaue#, uTo
BMECTO KOafunHeHTa "K" BReZ6H AONONHMTENBHHE umen "25¢.",

Ananws NpUBAZBHEHX HODMYL OO0 ONpEJOJGHMD HODM AMMAHHOT'O
OpOMGHHA NO3BOAAGT OXEAATH BHBOZ, YTO Z0 HACTOAMEI'O BPBMEHM
HeT efuEol MeTOZMKHM pacysTa HOpM OpOmA@HMA. JT0, OYSBUAHO,
00BACHABTCR TOM, YTO NPH NPOSKTHPOBAHMM HODM OpDONEHMA B
KOEXDETHHX yCHAOBHAX HOOGXOAMMO YYMTHEAT: MHOEOCTBO (axTODOE,
o0yCAOBIMBADIMX 66 3HAYGHWMA W peaylsrTaT, noxyyaemud or ocy-
WeCTBASHMA 3THX pacysTHHX HOpM. Tag, Hanpumep, NpM YCKODEH-
HOM 3alyXeHEM NMMAHOE MHOTONIOTHHMY TPaBAMH B MADBHU roj EX
OCBOGHHA paoyeT HODPM OpOmEHME HEOOXOZMMO BecCTH N0 BOZOyAep-
xEsapme#t cnocoGHOCTM NMOYBOIDYHTOR,T0 6CTH MO METOLY axa.

A H. KocTaAxoBa, B nocaelypmue IoZH COXBCKOXO2AllcTBOHHOTO
MCHOABS0BAEMA IYI'0OB — N0 METOAY axal. b.A. lywmaxosa B T.Z.
CinezoBaTeNsE0, B KAXZOM KOHKPOTHOM CIyyae [OpK pacueTe HODM
AMMS8HHOT'O ODONGHUS AONEHH OHTH YuTeHH cBOMcTEA MOYB, HOPMH
COABCKOX03ARCTBEHEOTD OCBOGHMA M MCNMONB30BAHKA JKMAHOB,

A.M. XarrapMeE - 3ap.Jadoparopuell, K.T.H.;
A.A. Ad6pypamanos - CHC, K.T.H.; E.P.Eynaes - KHXeHED;
C.T. AmnucOasr — uExerep; E.K.HacuumOexor - uuxenep (HasHIMEX)

K BOMPOCY OCAXIERUA HAHOCOB NPH MEXAHMYECKOM BOJIONONBEME

NpoGnema GophkOH C HaHOcaM¥ NpH Bojosadope, OCOOGEHHO NpM
M@XaHHMYeCKOM BOAONOABEME, BCE @M@ 0CTaBTCA OfHOH Ma 3azav,
TpadynmMX CBOBI'0 NMpaKTHYeCKOT0 peueHMA. Ocofue TpaGOBAHMA
00 3TOMY BOMpPOCY NPAABABIADTCH K BOZ0BACODHHM YCTaHOBKAM
censcKoxoa3AlcTROHHNX BOAONDOBOAOE ANA HeXeil BoJOCHAOEGHMA M
o0BoZiHOHMA. OCHOBHHMH M3 3THX TpeloBaHMit ABNALTCA, C OAHOH
CTODOHH, COXpaHEHHE paGoyero Hamopa arperaros ¥ ACBeL6HME
Pacx0Zs BOAH AAA MNPOMHEBKE HaHOCOB M0 MHHMMyMa, HE NpEBH-
mapuero 2-3% NpoM3BOAMTENBHOCTH HACOCHOM yCTaHOBKM, ¢ Zpy-
rofl - HaHOCOyJNaBAMBapLmMe ycTpoMcTea AONXHH OHWTH Maxorada -
PUTHHMM, 002a7aTh BHCOKOM BHfEKTHBHOCTED M JLONYCKATH HX Ne-
peMameHMe BMECTE ¢ HACOCAMH ¢ OZHOR MOBHMIMK Ha ADYTYN HIN
BOOOMA OHTE MOpeZBHEHLME.
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PasnemeHNe Ha HATHETATENHHOM TPYOONDPOBOAE KAKOI'O-IHOD
BEaROCOYyASBANBADMETO yorpoMcrea, KAX H3IBECTHO, NPEBOIMY K
PE3EOMYy NAZIeHED HAMODA W MHTOHCHBHOMY HCTHEDAHMD paCOYMX 0D~
F4H0P OAMNX HECOCOEB.

B ceask ¢ atmm B HaaHMH mopmoro xoasflcrsa OMER npomene-
HH paGoTd No paspaGoTke MeTON0B OophOH ¢ HAHOCAME OpH MeXxa-
HUYSCKOM BOZONOATOM® M COSJAHAD HOBHX KOHCTPYRUME Boponyanno-
MOABEMHHX YCTAHOBOK. B OCEOBY GOPBROH ¢ HAHOCAMH OHJIA NOJOXe-
Ha HJ|6f CO3/|8HMA HENOCPOACTBOHHO HA BCACHBADMER MMHMN Haco-
COB HHTE@HCHBHOI'O T'MADOIMKAOHEOID ABMXOHHA M HCNONB3OBAEMA
ero ajppexra ANA OCAXNOHEA, 8 6CAH HEOOUXOMMMO M JANA CIYHEHHA
HaHOC OB, BoalyxAeHMé IRKAOHHOID MOTOKA HA JEHMN BCACHBAHHA
HAacOoCa MOBBONMAOD HO TONBEO C087aTh CON6E COBEPWEEHEYD H sddex-
THBHEYD TEADABIMYGCKYD CX6MYy BCACHBaHMA JApyxdasanoff =xmaxocTH,
HO B pa3padoTa®® HOBHA KOHCTDYKOME I¥APOUMKIOHOB ¥ IHADOIMK-
JOHEO-HACOCHHX YCTAHOBOK.

Ce TEADOOURAOHEKOI'D NOTOKA, CO03 AMOr'0 HA H-
pap@ell IMHEMR HacocA. JiAA NOAYUEENA IEAPOUMERIOHEOIO NOTOKAE
HENOCPOACTBOHHED HA BCACHBADMER IMHWM RAacOCA COGAMHADT CIAMB
NMENIOHHOH XAMeDH C BCACHBADIMM NAaTpyOxoM Eacoca, a EXozHOM
naTpyoox onyckap? B BOoAy. OrkaymBaeMan XHAKOCTH, NONAB Yepas
TaHTOHNHANBLHO DACTONOXGHAEHR NATDYOOK B LMKIOEHYD Kamepy, »
CHIy HEpPaBeHCTBA MOMGHTA KOANYSCTBA JABMXGHHA Eyao ( f X ua'fia)
NpKoGpeTaeT BpaMATeNBHO® ZIBMEGEM6. [IpH BpamEOHMM XWIAKOCTH
(nyasns) BORPYT OCHE annapata BO3HMKADT GONBEME NEHTPOCEXHNS
CHIH, Nox AeHCTRUEM ROTOPHX BXOAANAA MACOA NPEXMMAGTCA K
CTEHK® KamMepH H, ABATAACE N0 COEDANH, B3aN0iHAET EKamMepy.Bayr-
Pr Kamepu o0pasyeTcdA KAK OH ABa OOBOMIDENX ADyI' Apyra BRETO-
00pasHEX NOTOKA, BPANADNMXCA B OAHY ¥ Ty X@ CTODOHY: nepuje-
puflEui EmcxozAmMd norok, 2aBNeRANEME ¢ coCoft KpynEWe B TBO[
A8 yacTHmu; M BHyTpesmmi# (uenrpameHuit) socxofsmmi norox,no
KOTOpONMY ABMEYTCA OONG6 MEIKWe TEODANE YACTHUH M OCHOBHAR
Macca OYMmSHHOW xuZxocTH.IpaHmna pasfelleHMs STHX NOTOKOB Ba-
BHCHT OT COOTHONGHHA OCHOBHHX PRaMepUR UMKIOEHOR xamepH N
anesaTopa, 4 TAKEG DACX0ZA M CKODOCTH MOTORA XHAKOCTH.

llcxoZs W3 3aK0HA HOPABPHBEOCTH NOTOKA XMAROCTE, GalaHe
pacxofoB ANA Andorp IOPM3OHTANEHOIO ceueHHA, BIATOI0 MEXJY
pasrpy30yHLME OTBEDCTHAMM, MOEHO 380MCATH:
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. i
f '.-"_:_rf dw = _r Ve, dw 'E'?nrc,
&y o

rae (U4 - nAOEAZS BOSAYWEOrO MEYPA B AARHOM COUGHMM;
(& - NNOWAMB BOCXOAAMErD MOTORA
(s = nuomaik EUCXOZANEr0 NOTORE:
{nec- pacxoz wepsa mECKOBO® OTEOPCTMS ;
‘l«:’gg,'lf;ﬁ- CPEJIHNE N0 JAHHOMY CEUEHHD 0COBNE CKOPOCTH.

B Havane ONZBEOTC 1aTpPyOKa PEJNMUNEA DacXoZa ONpe AeXA6TCH

: oy
S8BHCHAMUCTED | e - )
Qfﬂi i f Vé'l:.f. q;w ¥
&)

TA8 e, - nuomazs nuanjégﬁru UEYpPa B CIMBE;
V., = CPBAHHA CKOPOCT: B CIMBO.
Ins cOYGHWH, BAIATOTO NPE BEPUMEE BRYTPEHHETO BOCXOAANEID
noToxa, TAE [ |4, @& =0 — DacxoX HHCXOARNEX TOKOB DABHAET~
Gf PAaCXOAy XHAKOCTH Y8D63 NECKOBOE OYBEDCETHS M MOXeT OHTS Bu-

&,
QHCJIEH N0 VYDABHOHHD: i
d?ﬂ&c:a{r VE; aw )

rAe (Y¢, - DXONAX BOSAYMHOTO NEYDA B NECKOBOM 0TBEPCTHM.
OGmit pacxoz wepes FEZPO3IEBATOD BHDAXRETCA 3aBHCHMOCTED:

6;),.-:_:,; = {?F :l{fgz Q!i'-'t‘-' -

lloTor B IHAPONEENOHEOM KAMEDE MMEET OYEHL CAOXHOE MNPOCT-
PRHCTBOHHOE NONE CHODDCTEH, OOyCIOBIGHHOE TraoMeTpHel Kamepw
(raEreHNmansELl BXOZ ¥ NEHTPANBHEEN IHXOZ M3 IBYX COOCEO -
PACHONOREHHEX 0YBEPCTHH, dopMa M COOTHONEHE® OCHOBHHX pa3Me-
D0B KaMepH H T'EZDOBN6EATOPA ).

Ha cTpyKTypy MOTORA B NEKAOEEOM ReMepe, ocoOeHHO B od1ac-
TH NECKOBOT'D OTBEPCTMA, 3AMOTHOS BINMAHMG OKASHBAST KONMYECTEO
ABHX@HMA pacoyelt cTpyH, I'HIPOSIOBATOPE, NDHUEM MOCHOIHES fR-
AABTCA OCHOBHEM (aKTODOM, ONPEAGAAMIEM BHHOC OTCENaDHPOBAHEHX
TBADANX UACTHL M3 KaMepH.

B ap0oft ToUKe UMKEOHEOI'D MOTOK& BEKTOD OKODOCTH MOXHO
PasZioINTs Ha TDH COCTABIADNNG : TAETGHIMANBEYD V¥ , ocesym
BIE pacxozEyn V2 ® pammansEym Vz

B 3aBHCHMOCTH OFf XapaKTepa WSMEHOEWA TAHI6BUMANBHON cRO-
pocr® no pazmyey ( Vi 2 =cens? ) p noroxe MoxHO BuIeNETE
ABS OCEOBHHS 30EH: mepujepuituyn, rae Vo sospacraer mo weps
JMEHBWEHMA pafuyca, M NpHOcamym, B Koropol Vi nasaer mo mepe
NpHONAXGHEA K OCH BpEmMeHMA. I'paHMIA 5THX 30H - M8cTOpacnoio-
XOHUA Vo max 1O DafUyCy B COYGHHK, BIRTOM B yP8s@ CIMEHOTO
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nagpyoxa [o HamuM PKCOAPEMEETAJNbHHM AAHHHM NPH KCCJ8Z0BAHKN
cxeMd "O" nexMT B MpeNeNaX:
2’9‘ '—“(q?%iiﬂ‘}‘&‘cm

Hagyanmsaull MOMEHT KONMTACTBA naa:ﬂa;uﬁ OAMHHUIOE MACCH XM
XOCTH MpPH BXOA® B LMKJICHHYD KaMepy OyAeT:

fo = ié’:' Ceo .

Ha BXxofle XHJAXOCTH B HaMepy DOEKJIOHA NPOMCXOANT DACHEDEHHE
cTpyd ® nepscTpoiika mMonA 68 ckopocYalf N0 3aKOHY BPamaNmEIoCH
noTroRa ¢ saTparoil Ha 270 ONPEAGNSHEOI0 KONWU6CTBA SHEDIKH.
Benezcrede aToro JaKTHYOCKAA KDPYTEE B JOOOM MECT6 M0 pauAycy
GyAeT MeHBN® pacyerHOM no BXOZy, TO 6CTH DPOMCXOZMT NAAGHME
HAYANBAOTD MOMEHTA KONMYACTBA /BMXGHHA, CTENEHE OTKADHGHNA
KOTODOr0 MOXHO ONEHATH KOa()ANMEHTOM NajeRmf KPyTRE (prc.I)

Mz | He
Mg | 2 \ 2
o ;f"rfdf
02 L 14 \ N ° 7 l
-IW 5 [ -’f r‘" .r"j_E_
/ u\4\
g {0 M ﬁh"‘"""‘&-—- _?._'_.
g az 0k a5 08 w0 2,

Puc.I. Tpadne saprcAMocTel:
Ma_f g Y, g_ HIF_%(_?L
{3 ={(G5, ) P Eq,) '
M y M 2
Ha sensumiy xoadduumenta &'- Fff' GONBMOS BAMAHAS OKA3HBANT
TAKXe ¥ KOHCTDYRTHBHHE 0COCOHHOCTH LUMRIOEHON xameps. Mamecr-
Haf poAb B NAAGHWA KDYTKH NDAHAZNEXHY CONPOTHBIGHAD E CTENGHA
mepOXoBaATOCTH CTOHOK, KOHCHCTEHUMN NyNBNH, & TAKES CTONGRN
Boazelcraun pagouelt crpyw I'MApODNEBATOPS, XOTODHE MO MGDA
NpUCIHESHAA CSUBHMH K BODHMHS KOHycA NPHBOAAT K yMOABEEHHN.
Ha pec.l B OTHOCATONBHEX KOOpAYHATEX NOKAJaHa KPUBAR 3a-
BMCHMOCTH KDOBOUU¥EHTA MAZeAEE KpyTkd & ,BHWMCHEHHAA 10
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MOM@HTY KOIHYOCTBA ABENOHHA P COYSHME, B3ATOrO N0 OCH BXOA-
HOro marpydxa.

B oOmeM BHI6 MOMSHT KOJMNYOCTBA OAMEHIH MACCH XHAKOCTE B
ADOOM MecTe IO pasuycy MoEeT OuTH Bafizen ms caeAyomed sMmM-
pHYSCKOR B3aBMCHMOCTH: w5 <

M’Ef '_"jf%; (E-F) s
rae /Ver- mowems xoxmuecrsa ABKNSHNR EA paHycCE Zy;
C4 = DAENYC UMKAOHA B JRHHON COVGHMN;

,;{{,n- OMHTEHS KosddMImeHTH.

llo npeABApHTEMBHLEM ONETHHM NAHHMM INA BHNEYEASAHEOYD
cevemms (cxema "6" A =034m 71=0,5, Ha ocHosamE PTEX RaE-
HHX TONMy4Y6HH cnexyoupEe GOpMyAH AJIA OODOONGHEA MOMEHTA KO-

AXYECTHA ABMXGHER W COCTABIADEMX BOXTODA CKOPOCTE [5] :
Mz=0.34 Mec )55 ;

V;.r = &, 34 Vf:fﬁij? -
_‘?‘L

Vo = 0,39 Vex . ;

Vz =035 Vi [oss (9% -1] .

OTH ZI@HHL® NOXYYOHH NpPH MCNHYAHEE IEAPONAKIORA, HMEDIETO
CAOAYDIME ZAHHHE: AWAMETD TI'EADOUKKAOEA ﬂqr = 340 mm; BuCO-
®a uMxnoma /4 = 800 mM; “2r=Ces= 68 wu; n = 34 wuzyrox
xoycHocrw A= 30°. lpu srom ruaposuesaTop MMex cieAyDEME
pasMeps: HAEEMETD HaCAAKH 2y = 8 MM; ZMaMEeTD KaMEDH CMOEE-
HEA '-’-?:w.cn 20 M. OOmas BHCODTA BCACHBAHMA NPEAEMANACE B
npenenax 2 - &,5 m,

B nepsov NpHOIMXGHME M3MOHOENS BAKyyMa& 110 pajMycy an=-
napata moxer OuTH onEcaxo cxexybme# smmmpmuecxoll Gopmymolt

c.l): Ves
-{M _} Hx:H?‘?"(f-'%L *
rae  /lx - pexmuma Baxyywa ma pammyce Zs:
H> - BARYyK HA pazEyce 2y .

HapocHuM pesuM npesAnaraeMoro onocofa Mayvaics Ha Tpex
JCTAHOBRAX, KAXZAA M3 EOTODHX NPEACTABAANA ONpOASASHHYD
NPAKTHYECKYD CXO6MY BOZD3a00pa MpPE MOXAHWYECKOM BOADMOABAME.
Keprusa asuxenvs AsyxdasHol xMAROCTM B UMKIOHHOR KaMepe,
HOCMOTPA HA 6@ TOPHSOHTANBHOS HIN BODTHKANBHOO pDACHOAORE-
Hie OCTAOTCA JNA BO6X OpMMepHO ofuHaxoBol. [IpM ABumeHmME
AByxpasHol XAAKOCTE B TMADOUMKNOHE MAXCMMAABHAA HACHHOH-
HOCTE MOTOKA WIH KOHCMCTOHUMA NYIbNH HACANZADTCA Yy BEpEH-
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HH KOHyca. [lo mMepe nMpHOIMXEHMA X CAMBHOMY NaTpPyOKy HACHWEH-
HOCTE NOTORA yMOHLESGTCA ¢ OAHOBPEMEHHHM YMEHBUOHHEM JHAMOT-
pa TBeDANX yactTWi. Taxk, HANDMMEP, B HOKOTOPHX OMHTAX B KaMe-
pe CrymeR¥A, yCTAHOBAGHHOW 3a NOCHOBUM OTEBADCTHEM, OTHORSHME
TBEPAOr0 K EAAKOCYE Aosommnock Ze /T = I:I,6, ¥o B cedesmM,
B3ATOM NO OCH BXOXLHOI'D nMaTpylxKa, 3TO0 OTHOMOHAG XOXOAMT X0
I1:3630. Mo pazmycy MHADOUMKIAOHA (38 WCKADYGHAGM BEDEEHN KO-
Hyca, T'ze odpaayeTcA necvasHi 3a4pAl) HACHEEHHOCTE MOTOKA
reepAoft asoll BoapacTaeT ¢ yBeNAUGHMeM paZdyca, NpHYeM B Ne-
pudepeisofl o0macTH (OoxoNO CTHMN) cOCpeAOTaUMBANTCR (onee
KpyNHHS YacTHOH, A4 B npeocesoll soHe - Coles MENRES.

AHANE3 SHCNBDHMOHTANBHHX MAHHHX NOKasHEaA8T, YTO BHXDA
TBODAHX YACTHI[ Y6PA3 CJAME KaX B KONMYSCTBOHHOM, YaK M B Ka-
YECTBOHHOM OTHONEEMM 32BACKT B OCHOBHOM OT BeNMYMHH Nepenaza
PASPEXEHHA MOEZY pa3arpysoydyMM OTBODPCTHAME, KOHCHCTGKIMN HC=-
XOAHOR NyABOH, BHCOTH MACYAHOI'D SaBaNa ¥ COOTHONOHEA OCHOB-
HHX NapaMeTpOB UMKNOHHOH KaMepH M IHAPOSNeBATODS,

OcHopHbM paKTOpOM, OOeCHAUMZANNMM BHAOC YyNAOTHOHAHX HA—-
HOCOB W3 KaMeépH CTYmeEMf, ABIAAGTCA Dacxol M CKXOpPocTE padousi
CTpyM. B saBMCHMOCTM OT coOTHOmORHR STHX mapaMerpos NOTORA
H annapard B UMKJIOHHOR Kamepe MoxeT OHTH COBZIRHO JiBA PeEHMA
ABMzeHUA ApyXdassol XRmAXOCTH: DOXMM, NPH KOTOPOM TBEpPAHE
YaOTHUH HEe 3aJ6DXABAACE BHHOCATCH TDAHIUTOM Yepes NECKOBOA
OTBEPCTHO, M DOXKM, NDH KOTOPOM 2 KaMspe OODASYETCA necyYaHul
3apan., B nocinezHeM CAyyae MeXIy NOCHKOBHM OTBEPCTHEM IUNKAOHA
H THAPOBNEBATCPOM DPa3MemaeTCs Kamepa CTYmeHMA, KOTODAd MO-
8T CHTL BHNONHOHA BEMAE UMIMHADHYOCKOM Tpydu (puc.2). [lpm
ABMES HEE AByXjasHON AMAKOCTH ¢ 00pa3OPaHMeM NecYaHOI'0 3aBaia
DOBOMHEE BOC NYABNH BHYTDE KAMEDH W3MEHASTCA B WMPOKMX npe-
Aejax: B HuEHeR wacTH annapata M B KaMepe crymeHMA NpHGAH-
X86TCA K 00BEMHOMY BECy YNIOTHEHWHOTO IDyHTa, MOPH KOTOPOID
sanonrekn Bofof, 10 ects > Jo +£f | Bepxuek - x 00BOM-
HOMYy BOCY EHMAKOCTH (BOXM).

Cneayer OTMETHTR, YTO0 nNecyaHHR 2aBanl HECKONBKD YyXyiAuaes
pacory IEAPOUMKNOHA. JaHEMAR HOKOTOPYD €ro YacTs,OH YMOHB-
maeT none3Hult 00BOM HaMepW, BCTEACTBHE Y6TD MNpOKCXOAXT dones
MHTEHCMBHHA BHHOC TBEDAHX YACTHL Y8pe3 ciauB. YoM GOALES BH-
coTa 2aBana (HO CYMTAR BHCOTY NAMEPH CTYWSHMA), TEM KHTEHCUB-
Hea BHXOJ TBGPANX YacTHL 4Yepea ciuB. MoaTomy necyanul sasan
CNeAYET COSIABATE B HAMEDE TOABKO B TOM CAyvYae, KOTAA N0 yc-
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AOBEN TEXHONOIHYGCKOR CXEMH OUMOTHM AONYCKAOTCH BHHOC pmpg-
ASNOHHOI'O0 KONHYSCTBA TBEPANX YACTMO 9Y6pes CAMB.

a

)|

{11

A N R TR

[

I

Prc.2. Cxema skcnepHMeHTaIbHEEX JOTAHOBOK:
A - 3aTOINGHHEHR BAXYYHTHAPOLEKNOH; § - HEBATOMISH=-
HEH BAEKYYMIEZDOOEEAOH; B — I'MAPOOMEINOHEAR HacOOBan
yoTaHOBEA. [ - Hacoc; 2 =~ TEADIOMENOHHAS NpHEMHAN
RamMepa; 3 — KAMEDA CTYHOHHA; 4 - CIMB I'MADONMKIOHE -
mxoznof#f narpyOox BEacoca; 5 - BXogHo# naTpydox TrEApO-
OEENOHEA; 6 — oOparHEM Kianai; 7 - BoxonmoABozAmMi
TpyoonpopoA; B - I'mApPOBIGBATOPD.

lecwamull 3amax ofpasyercH ¥ DesyIbTaTe MeoTHOH meperpys-—
KM UHEAOREOR EamepH. llaperpyska EameDH BOBHEEAGY B TOM CAy-
Y88, KOIJAa KOAMYOCTBO NOCTYOADNEI0 B RAMBDY TBEDJAOro MaTe-
pPHaZa CH6pEXAET NPOMyCRHYN CNOCOOHOCTS NECKOBOID OTBEPCTHA.
Hosrony onpeAeierMeé BOANYEHH KPHTHYSCKOE KOHCHCTEHIMA NyNs-
Ny B neckosom orsepcTmn , Axp”, coorsercrsynmel Eausxy OTKINO-
HOEMA pal0TH KaMepH 0T pexwMa ¢ ycroMuMBHM BBBEHOHHEM COC-
TOAHWEM TBEDANX YACYHI M NOPEXONA E DOXAMy C O0pasoBaHEeM
NECYaHOTD SABANA, HMEET OONREOE NPAKTHYECHKOE 3HavYeRMe. Ba-
OHYRER ,,pr”aanun 0r MHOTHX (AKTOpOB: Mepenaza BaxKyyma
MEXAY Paarpy20uHHME O0TBEPCTHAMN AHe y AMameTpa KaMepH cry-
meHEs @x.ce. , KOHCHOTOHUME Moxouuol nyasmu , e ",upynunu::
_ THOpANX MATEDHANOB § , pacxosa - » m cxopocrs V) pacoueft
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OTIpyHE, TO 00TH

Knp=}ﬁ65Hr;dﬁ-fﬂ- » Kex ’ ‘ﬂ élﬂr "":ﬁ) :

HecasropaHme nons cxopocrdl ¥ mapnedms npy yoroflyusom
PeXENE ABMXSHNA AByXHasEol XHAKOCTH NOKA3HBADT, YT0 HANHUHE
HO3EAYHTONBHOr0 KOARYECTBA BapemeHHOR rpepiod fasw HE BHO-
ORT B CTPYKTYPY NMOTORA npnmmauzanm: HaveEoHAN.

[legTpodexHan cHAa E.; e. _"E' BNOCT® © paZmansHEol cxo-
pOCTEN ONPEZONANT MEOTONONOXEHNE YRBCTHI XaHHOR XDYNHOCTH N0
paRycy annmapara. LoNee RPyNHES TacTMIH COTROCATOR ueRTpodsx—
Bofi cuaoR x nepudepEE, TO €cYh B 00XACTH HWCXOAANOI'0 NOTORA,
KoTOopHE npE coAGHCTEAN CHIN TAXSCTH OTHOCHT NX B NECKOBDE
OrpepcTHE, a Oonee MOAKHE YACTHNH Noj Aelcrawem paanasHOM
CKOpPOCTHE BHTOCHANTCA B CTOPOHYy OCH, TO0 €CfE B 00Xacth BOC-
XOAANET0 OOTORA.

B nepnox NpHECIEXGEME KDYNHOCTE DA3A0NGHEA TBODIAHX YACTEN
(ZmamMe*p TpaHNYHEOrD S6pHEA) MOXeT OHTh ONOHEHA 34BMCHMOCTEN,
ponyuerEof paHee OmpM HOCHOZOBAHMM IEADPONHEKNONA EWSKOIO AaBNe-
HMA: t?‘ 17 . Mﬁﬁﬂ,f—ﬂﬁ'%} J

V(Z)* Vee(le=0o)

rae J;., J; - YABIBHEE PECA COOTBATCTBEHHO TRepiol ® xuzxof

jesE nyasms no zamEww emEres /= 0,20 - 0,30.
PasMemOENS NEEKNOBALX EaAMED . B aaBNCHMOCTA 0T T6XHOAOIHYGC-
KOf cxesms OuMCTERN BOAH, ycIOBHM NpAMeHeHEMA M HESHAYGHMA Ha-
COCHHX yCTAHOBOK, MOrYyT OHTH ONpaZeNoHH M MOCT& BO3dyRAe HEA
OEXAOHRHOrO NOTYOEA Ha BcacHpapmeRl mmmmn. Hcoxoas ®a OCHOBHHX
TpoCopannit, NpeABABAAEMEX K BOZ03ACODHHEM ycTpORCTBAM NpH Me-
XAHWYSCEOM BOXONOABAM6, HAMA DAKOME@HAYDTCHA CcA6AyDENe BapHas-
TH PAaMemeHHME LMKAOEHOR HaMepPH W KOMNOHOBKHE THIDOMMEAOHHED =
BacocHOM ycraHOBEM.
daronncEELR H.IHH = TImAponEioH. [e7pOOMENOHEAR KAMGDA
PasuMamaHa HOMOCDEACTBEHHO HA OMOXOBRE BCACHEBaDESTD Tpyldenpo-
BOZAa M uMENOHHMR MOTOK coazaeTcs mox moxoR (pec.2a). Barom-
NeHEHR THAPOLMEAOH ycTaHOBNGH Ha oroioese Hacoca 6HA-60 m
AM8I cneAypOHe OCHOBHHE pPasMepH: 5’4;- 1000 mu; 74 = 1650mic;
@ep = 200 MM § A= S0 MM; JI'OX KOHYCHOCTM ﬁ = 38°,

BxozEwe naTpyOk# NPAMOYrOASHOTO COYOHMA BLOOXHEHH  pas-—
MepaME O x& = 20 x 10 oM; Aramerp padoyero Hacagra I'EApPO-
Bleparopa aw = 16 MM; AMAMETD M JNMHA KAMEDH CMONOHHA
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Qi on 35 s Lhien SI0 104

Onury no R3yYeHdMD HAHOCHOI'O DORMMA NMPOBOAMAMCE NpM pas-
ARuHol npomaBomMrenbHocTE Hacoca (or 30 go B85 xn/cex) ¥ pacxo-
Jax ruaposiesaropa. HacHWEEHOCTE NOTORKA HAHOCAMM NDH BXOAE
or 3 go I0 r/a. :

CAToBoR ananms MeXaHHYeCcKOT'© COCTABA 0Npod, BIATHX B KOH=
Oe IEZpOBNABATOpPA M H2 HAUHeTaTeIEEOPO Tpylonpomoja,noRasaln,
4e0 3ATONANeHHEN BARYYM-IMADOUEKICE ¢ ZONOBRHMM BXOAHHMHM NAT-
pyORaME yAamnEsaer Bcé HaHOocu Kpynsee 0,05 mu. B ooZeNEHEX
ONETAX NpE YBEIHYOHHEE HACHNEEHOCTE BX0AAMNOIO NOTORKA, HAGND-
AAJ00CH SaMeTHOA MONANAHHE TREPAHX YacTHU, pPASMEDH KOTODHX
memsge 0,05 wm, lpamuymecrso 2aTOMNEHHOrD BAEYYM-TEADONHEIO-
HE 2ARADYEETCR B TOM, 4YTD ECAN STO yXOoXxmeTh Ha JAHO pycna, T0
OH MOXEYT CAYKAT: ¥ B KGYeCTBE NOCKONOBKAM. B saTONAeHHOM Ba-
KYyM~TRAPOOMKACHS MOXHO OOBMECTHT: QYyHROMN BOZO2adopa W nec-
KONDBKM.

HesaronuenEnll BEKYyM-THAPOUMKIOHE (a.c. W ke 285500, 285602 mr
358008). Cxema pasMemeHWA IMRAPOOKKAIOHA NOKA3AHA Ha DHC.2 "O9
BaxyyM-THAPOUEKAOE yCTAHOBAOHE MOEAY BOAOMCTOYHMEOM ¥ HECO-
COM ¥ BCTPOSH K NMOCHeZHEMY cAMBHHEM naTpyOxoM. Padouwit pac-
X0A K THMAPOAJASBATODY NOABeJOE HENOCPeJICTBOHHO H3 HArEera-
TEALHEOI0 TPYOSOMpPOBOAA OCHOBHOIO Hacoca. McoaeZOBAaEMR NMPORO-
AMAMCH Ha TPEX MOAGAAX TEAPOOMKIORA mmrm«;% =170 Mm;
340 muM w I000 MM Ha Case Hacoca CcOOTRETCTBOHHD 2H-9, 3K-6
¥ 6K-12. Paoxon Hacoca MameHaaca or 6 n0 60 n/cex. HoHcuc~
TOHUMA NyAeny (orHomokme T:X) B nuraHMM MaMeHAnachk 07 I:50
Zo [:900 ¢ ZoBeNGHMEM KOHCHCTSHUME B NyJsnopofe (BHXOA I'MEPO-
aneparopa) or I:40 Ao [:6. PesymsraTy CHYOBOro AHAANZA MOXA-
HEYGCKOTO cOCYaBa Npo0 NOKX&aagnmM, 4T0 H B DTOM cayuae BAXyYyM-
THAPOUMKXAOH NMONHOCTEN Ocaxpaer Bce HaHOCH KpynEee 0,05 .
lpe aroM nposuBHofl pacxol Moxet Outhb A0BGA6H AD 3-5% 0T pac-
X04a OCHOBHOTD HacOCA.

THApONMKIONHAA HAacOCHAR yerarRoBKa (a.cs k 309I57). lpn or-
Kaure Apyxpasrof ETMAKOCTH HacOC ANAX6H MMETH CBONM I'MApaBiId-
HEOKJX CXSMY BCACHBAHMA, NO3BOASADIYD OTCENAapHpoBaTh TBEpAUS
YACTHNH ' (KOH8YHO, @CAM B ITOM BOIHEKAET HOOOXOAMMOCTH) A0
BXORA B HEr'0 EMAXKOCTH. CymecTeyomand THADABIAMYOCHAR CXEMa HO
MCEKADYAET NpPOHUKHOBOHMA BMECTE C OTKAVMBAGMOH EHIKOCTHD
TRODUE WACTHI B HacOoc W Jajisme B norpedurens. Lia ycrpaHe-
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HEA STOTD HOAOCTATKA MH NP6ZAAracM HOBYD KOHCTDPYKIMD IRApPO=
NERNOHHO-HACOCEON yCTAEOBKHM, NpHEGEN AslcrmHd Koropod ocHO-
BaH Ea EJI6e NDHIAEMA OTKAYEBaOMON XEIKOCTE DASENTOTD UHENOR=-
HOro xpemeEms. Ha pmc. 2 "B" npEsejena cxoMR I'EAPOOMRICHHO -
HAcOCHEOR yoranoBsEw, cocToANef Ma pmesTpodexHoTo Hacooa - I,
OEEXOEKOM npWemEoll xeMepH =~ 2 W THApopIepatoDa - 8. lAKmon-
Has NpHeMEAA KaMepa EMeeT BAYTDH campHOf narpyoom = &, cayua- |
mER O7EOBPEMERFAO BCACHBANEMM NATPYOKOM BACOCE; KaMADy cIyme-
BEf - 3; nepexoZamuR Bcacusapmul nmarpydoE aneBATCPa, & TAKme
TAEMS KNMAIEHD PACTOJNOROHEYO B 68 OHINEADEYOCKOHN Ya0TH BOEOH-
paANEYD TPyOy «~ 5 ¢ OOpATHMM KNaAmMaEOoM -~ 6. Padoumit pacxon s
THUAPOBNEBATOp NOABOARTCA ¥3 HAMESTATEABHOID TPYOONPOBOAA 00=
HOBHOTO Hacoca no pyde - 7.

JIna Nycoka YCTAHOEBKY 3ai¥BADT H OJHOBPEMEHHO REIOVADT B
padory Hacoc H crpyHaui annapar. Orxagdpacuas AByxdasHas
EEZIE0CTE, NONAE W6pes NAaTpylox 5 » Kawepy,npuofperaeT Bpame-
TENBHEOC ABMNEHRE . B psaynrrare DDOMCXOANT DE3A8AGENE XHIXK0C-
™™ no fesam. OcBeTnOEHAA YacTh EEIKOCTH BCACHBAGTCH Yepes
CAMBHOR narpyCdor 4 HacoooM I M MOZAETCA B NOTpPeCHTeNE. IBep—
INe YacTHOH, HANDABNEHHH® K B2pIMHE XOHyca, CIYyMADTCA B KA-
Mcpe crymeHMs 3, 0TTyAa aacacusapTcid padoueil crpyell smerro-
P& B TPREONOPTHDYWICH JIANLME A0 MEOTA JRIAAKE.

Hocnezomanwe NMpOBOAMEOCE He npoapavHoll MoZenm, HSTOTOR-
JeHHOR HB OpraHHYOCKOrD cTaxza Ha Case Hacoca S3H-6. Jora-
HORKA HMANA CHSAYDIME NAPAMATDH: AMAMETD UHENOHHEOH xameDpd

@y = 300 MM, BHGCOTA /4 = 600 MM, ZMAMETDH BXOZE M CAKBA
a}, =ﬁﬁ,.-r 60 MM, AEeMETD KaMeDH CIyU8HMA Zrce= 16 M,
ARAMETD RAMEDN CMENEHRA BXOBATODA 5ﬂk:==IE MM, AEAMETD
padogaerc Hacazara axeBarTopa Ay = 8 mu. OnuTH NPOBOAMIMGCE
NpE pASENYHMX DacXoZax Hacoca M EOHCHCTEHUEAX HCXOAHOR DyXE~-
nH., Cmropol ananMs MeXaENUBCKOI'O COCTABA Npod moxaaan, 4TO
TEADOOHRIOEHO—HACOCHAA YCTAHOBKA NONHOCTED YyIABIKBAAT BCA
HanocH xpynEee 0,05 mu, sarpauwsad HA BTO0 NMPOMHBEON pacxoX
B npejenax 3~5% 0T pacxoja Hacoca.

TMZPOIMKNOHESA JCTAHOBKA ZNA HAQOCHOH cranmmw CHI-75/100

(prce3) cocTORT ¥8 ZABYX I'HMADOIMRAOHOB. PasMépH IHAPOLMENOHA:

Axamerp Hu = 550 mm, AuMHA £ = 1190 wu W yron KOHYCHDCTH

o = 32°, -
‘PesynsrarTs JaGOpATOPHEX HccnejoBaEMP B3 pcacupapesied aH-

HuM Hacoca BK - I2 » noaesux wconuranufl 3 noawrore BHUMMkTI ma
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Pro.3, Cxewa onwzHOH IrmAponMkisnHEOd yoramomxM aAxa CHIO-75/I00:
- I - CHI-75/100; 2 - rEApOIMEXOHHAR Kamepa; 3 = I'RAPO—
Bl6EaTOP; 4 - BracHsammas rpyda HACOCA; 5 - BCACHBAD~
Haf Tpyla THPOOMENOEA; 6 = 3afEMXK2; 7 = BOAONOABO-
AAEAf TPyda ruipoamesaropa.

Puc.4, TeapaRIyeckas cXeua
JOTAHOBEM JNA OUHCTKN WAXE-
Eux gozouesn: I - Gasosas
AZTONANMEA; 2 - TONOCQKON;
5 = MEZPONMENOHEHAH HACOCHAH
FOTAHOBKA; 4 - IEADOMEKIOH-
CI'YCTHTONB; 5 ~ TIRApPOSHSBA-
T0p; 6 — maxTENH Koxozem.




I51

BOAD3a00DHOM YYaCYKE AOXZSBANBHOM MamWEw "Operar™ nogasa-
iM, 90 IMAPONMENOHEAR HAHOCOFNABIMBANUAR EKamMopa o0ecneyH-
D80T oOcaxzemne maHocOB xpynree 0,05 mM, safpswsas Ha EX

DPOMHBEY E62HAVMTEHHOE KOANIECTB0 BOZAM (3-4% 0T pacxoxa na-
coca).

AEO} g O AXTHHX KOXOZNe® (puc.4)  mxmo—
9ReT TedEeCEON, mpmumn HAcOCHY® JCTAHOBEY, IEADO-
OQHEAOH ~ CIYCTHTONB, TMAPOSNGBaTOP. I'MApPOSNeBATOD BPLIIOAHSH
BEMZAE MOCNEBAHEIr0 3BOEA TENGOKONA, COSJMESH LM DOMOUM TI'HC-
KAX TPy0 C BCACHBANHEM M HRATHETATEABENM NATDYORaMM THAPO-
OHEAOHEOTD Hacoca., BMECTS C ROTOPHN  ofpasyer GOCEOHAYHYD
TRADGBINY6CEYN HHYTH, 006COOUMBADHYN pDABMME H BCSCHBAENWE AOH-
EHX OTIOEOHME DAXTHMX KOAOZNOB, NOABAM W CTYEOEEE NYNLOH X
ge yEZAAKY BREMZE OTBANA HA NOBEPXHOCTH semmy, Tamas CeoRDHEY-
Eaf FAADABAMRECKAA HNTHE MOKAT OMTE KCRONEZ0BAHA TAKKe ALK
OYKMCTEN HDyXA0B, 0ToTOMEMKOS K KAHANOB.



COLIEPEAHHUE
CTDa

B, H.Mamxop, HeRoTODHE BONPOCH METOJEHKM Onpee-
NEHWS ONTHMAJNBHOI'O YUCAA THIODASMEDOB
CKEa¥MHHEX SJEKTPONOrpyxHHX Hacocop (Ha
npuMepe HACOCOB IS BEDTHKANBHOTO HpEHARA) « .

A.l.Opnosa. [poraos KauecTea BOIH D.CHPIEPER & &+ » »

4.01.0pnona,l.B.fipomenxo,A. A.Cononxuna. XapaKTeps:
CTHKA KaJeoTBa BONM BOROTOROR UacceliEa DeRH

CHDIADEM ¥ DEROMEHFAIHE N0 €8 OXPAEE «.0 o o »
E.H.Mmxme, B, .Mypamsun, M,3.Barmsos,P./l.bep—

mraH. X sonpocy O DpEMEHEHRE KDATEDHER

COTTACHEA & =i s 6 Wi 8 6 & & 6186 86 & & 5 8 .0
$.H.Kum, OCHOBHHE MTOrE B 3afaTd HAyYHHX HC~ :

caenoeaHER KasHWABY B neBATOM DATEMETHE. + «
O HoKmm, D.9.parxan, M.B.Jlopofeena. 0 nage-

crTpe onpecEeHHol BOmH, monydaeMoff Ha smeRTpO-

IMAIN3HEX ONDECHATENBHHX YCTAHOBEEX o « o o o
P..Baranos, TEupapBIdvecKue [HOTEDH E OEpeXOl-

HHEe [polecCH B JIJMHHOM BOJNOBOLE OpH He-

Do BHOMEDHOM DEEEME BONONMOTDSONEHEA M CTY-

NeHYaTofl padoTe HACOCHOH CTAHIMA + « « o« + o

K.l.AmmpsieB, HH.depma, O noxkazaTenax CyTOUHO-
TO DeXHMA BOHONOTpedAEHHR B CHCTEMAX BO-
Imﬂﬂﬁ:ﬂm L] L] L L] L] w L] L - L] L] L] L] L] " L L

®,I.Tepp. Hsmenende qeCuTa MHAXTHHX KOAONNER B
npouecce NpOE3BOJICTBEHHON IKCINYATAIFE + o «

C.B. Kpunmaros, X.Kapemop. [lonsem#se BOIH animo-
BEANEHHX oTnoEeRMit monuuu p.Yap ® nepe-
NeKTABH MX HCNONB30EAHAA IAA CpPOUSHEA X
BONOCHADMEHES o o o o o o # & & o & & ¢ & o &

d.B.llRa;mxoBE. BOmHEE pecypcs osep HazaXcTara
¥ iX HCNONBE30BAHME JNg OCBOAHEHMA DACTONN . .
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CTDs

iI.I'. Mdparamos, 00 opomaemoM KOPMOODOBSBOICTEE
BA OYCTHHEHX OacTOumax mra Hasaxcrasa . . o I31

¢.,H.Kmu, B.f.lonatpe, A.%.Man, H.M.lepecunrus,
M.M.PyGesos. K yCcTAaHOBIGHHD OPOCETEAB~
HHX HOpM HA JManax KazaYeTaHa . « « « + « « 135

AW .Xanrapen, A.A.A0mypanasos, E.F.Kyznaes,
C.T.AmucGaes, R.K.Kacumderos. K Bo-
0pOCY OCAXIBHNMA HAHOCOB IDH MEXAHHYEC—
ROM BONCIOREONE o o o s »- 2 ' 4 S o e ey

Pedeparu crate#t K Bunycky I38 COOpHERA HaYUHHX
rpynoe (OGBomHEHEE ,CENBCROXO3HACTELHHOE _
BOROCHAOREHMR) " o- 50w 5. & 3¢ o0 & ot ot mitui it



Pedeparn

R Bunycry I38 Cdloprmra Hay4hux TpynoB (O00BOmHe Rue ,
CeNECKOX03AMCTEBAHHDE BOIOCHAGKEHKE)

JIK 621.00I.42.628,112.1

HEKOTOPHE BOOPOCH METOIMKM OIPEIENEHAR ONTHMAIBHOTO
QMCAA THMIIOPASMEPOB CKBAEMHHHX 3JIEKTPONCI'FYEHHX HACOCOB
(HA IFYMEFE HACOCOB LIA BEPTHHANEHOI'O JFEHAEA)

B.H.Mamiop

B craree M3/0MEHA MeTOIMEA ONpefieJIEHMn ONTHMA b~
HOT'O 4HC]A TENOPASMOPOB SNEKTPONOTDYXHHX BACOCOB [HAA BEp-
THAR&JBHOIO JPEHAKA , NOSBOAADIAA ONDBJEJMTE OMNTHMANBHOE
YECAO THNOPSSMBDOB, NOCASNOBATENBHOCTE H CDOEKM OCBOEHAEA
HACOCOB NPE Ha/MYER IAHHHX O MHEAMEKE pOCTa OKBaxdE Bep-
THR2ABHOIO JpeHAXa W DapaMeTpa, NEANA3CH H3MBHEHHS TMCIA
" THIOpA 3MEDOR.

Tada. 7. Hamocrp. 29.

YIK 628,394

[IPOTHO3 KAYECTBA BOME P.CHP JAPEA
A.0. Opnopa

B crarhe NOKA3HRASTCHA HaMEHEHMe MHHEDANEI32IMM NO dac-
cefiey p.CHpDEADEE B pe3yabrarte COPOCOR KOANERTODHO-XDPS HAX-
HEX BOm 32 nepmox ¢ 1966 mo IS70 ron.

o maEHEEM DNPOPAaCOTAHHOTC METepEana COCTARNEH NpDOrHO3
2a I975 7 I990 rr. HAYECTBEHHOI'O COCTABS BOMH BOROTOHOB
KaK 00 MHHEepa)E3al(@l , TARK B [0 NoxasaTelsAM oOmMecaHATApHO-
ro cocToABmA,. CocraBaenEufl NpOTHOS MoxeT OHTE ECONONBAOBaH
OpE BONOXO3AMCTREHHHY pacuerax.

Tadn. 2. Badmorp. 4.



I55
YIK 628.394

XAPARTEFACTHKA KAYECTBA BOJIM BOJOTCKCE BACCEMHA
FEKH CHFJAFHI H PEKOMEHIAIMM [0 EE OXPAHE

A.0,0paosa,l.B.ApoweEKo,A.A,CONORKEHA

B craTie JReTCA XapaRTepECTHEHE KavyecTEa BOMH p.CHp-
JADER OT HECTOK® 10 ApanbCHOI'0 MODH.

[Ip#BOnATCA BECTOYHERE SarpA3AeHmA BOINOTOROB Oaccefiea
PEKE M MPOMHIUISHHHME XO3ANCTEEHHO-CHTOBHME E KOANEKTODHO-
HEpeHaEHEME BOmaMz ¢ noxef opomeHmEA, r

B samnpdende JADTCH DEHOMEHNEUME 00 OXpaHE BONHHX De-
cypcop COacceftua p.CupmaphH.

Budmaorp. 6.

YIK 5I8.1
K BONPOCY O IIPHMEHEHHM KPHUTEFWEB COTJACHA

E.H.Mmomn, B. T Mypaurxe ,M.5.Barnsos, P ]l beputny

B orarhe BHOKA3HBAETCA NPEINONOXBHAE O TOM, WTO B ROH-
KPOTHEX ECCABNOBAHEAX NPH BEOOPE TEOPETHYSCKEX SaEMCHMOCTS ]
BEONETCH DAN JOPONADIEX Honyuernl, KDTOPHE NPENATCTEYOT HB~
OrpaRWY8HHOMY NPEOJUXSH/D SRCIEPHMEHTH IBHOK 3aBHCEMOCTE K
TeOpeTHIECROK, B CRBASW C HeM B yXyREapTcA norasaTes @ RpE-
cepHeB cormaceA. [pm o0padoIxe ¢oABmOTO EOJHHE CTEA ONHTHHX
NaHHNX, B OXyYas, EOrJA TEOPETHYOCHAA ¥ IRCOEPEMEHTANBEAR
3aBECAMOCTH pasiEvaprTes HESHAYMTENBHO, ABTOPH PEROMEHIYOT
OpEMeHATh TEODeTEYECKYD 3aBMCHMOCTE.

Wmwerp.2. Budmorp. 3
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YIK 00I.5 : 333,93

OCHOBHHE WTOTH ¥ 3ANAYM HAYUHHMX MCCIHEJOBAHME KasHMHBX
B IEBATOR NATHIETKE
¢.H., Huu

B oraThe KpPAaTEO OCBEMAHH OCHOBHHE DSBYABTATH HAYYHO =
HCCHeZ0BaTeIECKOH paGdoTH MEcTETYTA 8a I966~1970 rr. M Baja-
Y¥, KOTODHE NPeACTOMT DEMNHT: B J6BATON NATHIAOTRE.

YIK 663.632 : 621.353.7

0 KAYECTBE OMPECHEHHOM BOTM,
NOAYYAEMOM HA BAEKTPOJMANHMSHHX OMPECHATEIBHHX YCTAHOBHAX

®.H. Kum, D.f. I'pasres, M.B. Jlopojeana

B craTse AA6TCA XMMAYECKAA XapAaKTEPHCTHKA ONpecHeHHOM
BOAH, ODonyyaemof HA PaSAMYHHX DAEKTPOAHANM3EHX ONDECHHTENL-
HHX ycranosgax. [IpusofaTcA JaHHHE 00 HEMEHOHMM KAYECTBEHHO-
r0 COCTABA BOAM B 3aBHCHMOCTH 0T BHOpaHHOTD DeXHMA.

PrcyHKOB 2.
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JOK 532.542 : 628.12

TRAPABIMYECKHE NOTEPW M NEPEXOHHNE OPOLIECCH
B JUIHHHOM BOJIOBOZE MPH HEPABHOMEPHOM PEEHME
BOJIONOTPEBXEHUA W CT¥TIEHYATOU PABOTE HACOCHOM CTAHIMH

P.H. Baranos

HanmomeHH pesynbpTasH TE0DATUYECKOTO AHAIWEA BIMAHEA NyIib-
CaIHH CKODOCTH BOAH B BOADBOJ@, BH3IBAHHWE HEpaBHOMEDHOCTEE
pexiMa BOZONOTPeCAGHAR, HA TMAPABAMYECKAE NOTEDK H saTpayu-
BAEMHE MOEHOCTH. [IDOBOZIPH AHANHS BAMAHWA MHEDIHOEHOOTH Ruj-
KOCTH Ha MepeXOiHwEe NpPOHGCCH B ANHHHOM BOAOBOXE NpPH CTyNeE-
saroll nojaye HacocHOR cTaHNWM. JoraEOBNEH AedEUMT DPACXOka
B N0PBOEAYANBEN! MOMEHT NapaiN6NBHOTO BRADYEHEHS HAGOCOE.

Pucyrox, radnun 2.

JIK 628.18

0 TNIOKASATEJAX CYTOYHOI'0 PEXHMA BOZOMOTPEBJAEHMA
B CHCTEMAX BOZIOCHABKEHUA

K.ll. Aumpaas, H.H. Mlepmua

lpeanarapwrcA NORA3aTesNM I'padMKOB BOAONOTDPSCASHHMA, Xapak-
TEpH3yDOMEe poxKM palOTH CKCTeM BOAOCcEAadxeHWA. [IprBOZATCH
fopMyIH ANA BHUMCHGHHA 2THX [I0KA38TONSH M WX YMCNOBHE 3HA-
YOHHA ANA THOOBHX rpafuKoB, MONYY6HHHEX MO0 JaHHNM (aKTAYEC-
KMX MCcnejoBaHMlM, NpAMOHAGMEX MDH NDOEKTHDOBSHME TCpPOACKHX
M CONBCKHMX BOAONDOBOJDE.

Tadauus.



I58
JIK 628,.112.1

MBMEHEHHE MEBATA MAXTHHX KOJIOANEB
B NPOIECCE MX NMPOHSBOJICTBEHHON SECIAYATALME

#.I, Tepp

B cTaThé WMBIOXSRH MaTepDHAMH HcchezopaHMl JHEaMHER J60H-
TA WAXTEHMX KONOZANER B OpPomeccs mofjosadopa M3 Konoznes. Hocxe-
ZOBAHHMA NMOKABANM, YPO NpH sadope BOAN MS HHX NpOMOXOZMT HE-
HsdexHDOe CHHXOAWE JeOnTa. PABYARTATH OMMTHEHX OTHKAYGR M3 WAXT-
HMX KONONNGE NMO3BONHMIA BHPASHTS HX 260NT KR (YHEKOMO BEIHYM-
HY cyMMapHOrD BoZO2adopa. $opmylia, NOXyIeHEAA ABTODOM, MOS-—
BOJIAI6T NPOTHOBRPOBATH YMOHLMEHES NOCHTA EAXTHHEX KONOAUEER M
HaSHAYATH BPEMA DDOB6ASHAA MepONpHATHHA no ero BoccTAHOBME-
HEEp,

Prcyaxos 2, Tadanrn 5.

YOE 551.49:626.81+628.1I8(574)

NONSEMHHE BOJH AMIOBUANBHBX OTIOMEHMA JZONMHH P,YAP
W NEPCHEKTHBH MX HCNOXBS0BAHWA IEA OPOMEHHMA M BOJOCHABXEHHA

C.b. Kpuxnaxor, X.C. Kapemos

B pafore ONECHBANTCA DPECYPCH MOA3IOMHHX BOA &JAANBHANBEHX
oraZoesHE® p.Yap. B pesyuasTaTs nNpoH3BeASHENX MHOTONETHEX CHC=-
TOMATHUYGOKEX HMSHCHAHMR NPRBOAATCA T#APOre ONOTHYSCKHE YCIOERRA
nolus p.Yap, TA6 BHAENSH DAZ BOAOHOCHHX I'OPM3OHTOB ¢ yRA34~
HAOM O0XACTH RMX DACHPOCTpAHOHEA, IAYOMEY SaleraHNA, MONHOCTM
H NMpOR3BOAMTENEHOCTH, OnNAECHBADTCA XMMHYSCKME cocTa® M MHHE-
pDANHBANKA BOJA ANANBHAABHHX OTNOReHE# ¥ JaLTCA DOKOMAHANEY
N0 BX MCNONLESO0BAHHD ANA ODOWMOHMA, BOAOCHACGXEHMA CENBCHOXO-
saflcTREHANX O0BKXTOR, HACONEGHHHX MYHKTOB M NPOMHENEHHHX Npaj-
npRATKi .

Pucyaxor 2, vadaum 2.
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JIK 333.95+551.481:628.113 (574)

BOJHHE PECYPCH OSEP KABAXCTAHA
¥ HX ACTIONLSOBAHME [UAR OBBOJHEHHA HACTBHI

$.B. lixanExos

B cTATEE DACCHMATPMBAXTCH BallacH BOJAHHX pecypcos osap
Kasaxcrana, OCBOmAEYCA HX MCHOHNBBOBAHMG K AANTCHA peKOMaN—-
JAIMH N0 NOBHMEEMNX 9(QeETHBEOCTH HCHONRBOBAHMA 036 DHHX

BOZ ANA OOBOJHEENA nacToMm.
Pacyaxon 3, radauua.

JIK 63I.617

OF OPONAEMOM KOPMOMPOW3BOJICTEE
HA TIYCTHHHHX MACTEHMEAX NTA KASAXCTAHA

X.T'. HOparmmos

_ PaccuarpesapTcA HTOIH padoT NOo OASHCHOMY CPOHEHMD KoOp=
MOBHX KYABTYD HA MYCTHHHHX MacTOMmAX, NMOKASHBAWTCA pOANLHHS
BOBMOXHOCTH DASBHTHA OPOEAEMOT0 KOPMONDOMSBOACTEA HA mMyc-
THHENX nacTOHmAX Kamnxymos ¥ MyoExyMoB.

JIK 532:621.65/627,157
K BOMPOCY OCAXJIEHMA HAHOCOB MPH MEXAHAYECKOM BOZOMOMBEME

A.H, Xaurapme, A.A. Adgypamasos, E.P. Xjynaes,
C.ll. AnnucGaes, XK.K. HacumOexon

PaccmaTpusanTcA BONPOCH GODEOH ¢ HAHOCAMM NpM MeXABEM-
YOCKOM EOZONCZBOME ANA 0oNell BoAOCHACOKOHHEA M O0BOAHEHER.

B 3aBHCHMOCTH 0¥ TOXHONOTAYECKOM CXOMH OYMCTEM BOAN
A88TCH HECKONEKO BADHEHTOB pa3MOMeHMA LMKIOHHOR KaMepH M
KOMOOHOBRM T'MAPONKENOHEHO-HACOCHOHR ycTaHOBKM; OMHCHBAGTCH
NPRERNN padoTH, OCHOBHHe KOHCTDYHTHBHHE NADAMOTPH B HAHOCHHE
POXHME ycTAHOBOK.

Prcyrxon &.
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YIK 626.84(26.05)

K YCTAHOBIEHWO OPOCHUTENGLHRX HOPM
HA JIMMAHAX HASAXCTAHA

¢.H. Kuu, B.A. Jonarer, A.®. lan,
H.H.llepecunkug, M.M.PydeHox

Jag xpaTkiil 0030p M HayuHull sHANES CYHOCTEYOOMX METOAOB
pacyeTa HODM JMMBHHOTD OPOmSHMA.

B sarMcHMOCETH 0T KOHKPSTHHX ycICBHE E $aRTOpPOB npenna-
raerca AMddeperuMpoOBaHEN NMOAXOR K METOAY pacyseTa HOpM OpO-
weswA, [Ipnm aTOM OTMEYAEeTCA HOOOXOAMMOCTE: YYETE arpojuamvec-
KMX cBOf{CTE NMOYBOTPYHTOEB M fiopM censckoxosnlicTBEHHOTD DCBOE—

HHA AHMAHOB.

Pepartopu N.X.Bonomuua, B.ll.Bmoexuma
Koppertop T.M.llanomHuRoBa

e

P-060z2 llognucado B nekars 16.XI1.73.Tupaz 500 aka.
Yu.u3f.n. 5,5 Sopuar Oymard 50 x 60 I1/8¥ca.new,n.]O
3axas 1001 lesa I p.

Kaprdadpuxa un-rta "Yarunposem". Taukenr, Mykmmu, I76.




