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•• IJ<n•wn.o, O.nJ<nR'teRK.O 

f()TOCHHTETH'Di I OOKA3HHKH RK OCHOBA 
nPOLlY.KUIAHoro nPOUECY POCm!H UYKPO~HX 
JYPSlKIB 

3rlaao TeOpfY npoAYJWtlHoro npouecy y11MeKK11 npo eRc o
~onponyKTRM•I TRn }>OCnMH 6a31eTbCSI H& npHHUHnt IHTerpauli 
oPTKM&nhHo'l MOPl>ot>13lonorl'IHOf CTPYJtT)'pll pocnHR 3 ntaBH\lleKOlO 
pT1!8HlC'nO tl>oTocKBTeTRCfKOro anapaT)'. T06To, Ha OnTHM8JtbHOMy 
l()E!QH&K1d CTpyltTypH•x l 4'1KKUIOll&llb811X ft01t83Kl1Jth!1 4>oTOCHKTe
Tll'IKOi ahinbMOCTI (5. 9). B ocT&MRl pott• nowyxa MOJMMsocTen 
glllBKllleKHll n0Te1111tany npoayKTKBHOCTI CfJ!bCbJtorocnoaapcbltHX 

flOCIUIM npoao11ATbCR .. TO 3A paxyHOK a1a6opy l"eHOTKnta 3 811-

'°"0&KTllBIUfM 'OTOCllllT8TH'IHUM anap&TC>Me 'Ill hrrewcllltJIKaut'i 
.... 0 po60TM WIUIXOM pe1tOllCTpylUllY 38 QOROMOT"OIO reHeTK'IHMX 
_,.TOala (1 ). · 

Me'l'OIO aocnlaJK&11b 6yno BHl!l'le1uu1 3eram,RoY MlKnHBOCTI 

4'tDUUt 'OTOCllMTeTll'IHllX noK&3HKKh~ y pl3HMX rettOTHnla uyKpo

•"' 6ypRKl8 np11 nlliBHUleHRI "ix nponylM'HeKOCT I. 

3a o6'exT11 6ynK 83t1Tl aMnnoioKHA copT HnTYwKlBCbKHA 
tpHovaclKHHI 64, TpHMOYaHKI rl6pna EtnouepKIBCbKHA YC 32 Ta 
~lllbMOn11o:iH &0pOTKocTe6enbHe ntuh1 K 32 , oaep>K&H& w M1-

an M)'TareRa l ,4-61c-ala30aueTnn6yTAHY R8 H8CIHHR. Pocnn-
l!l'KpoBHJt 6fpRKle upowyaanM 8 KOHTpOllbOB&Hlllt YM08'1X ae
eullHoro aocntay HA DOllOIBHHt cyMlutl BH Ill npR 60 % ns. 

apouecl ORToreKe3)' 8K311&..ana nnomy acHMtmndluoY noaepxHl, 
noeepxK•llJ ~·111 nBcTu (nnr> (S), IKTeKcHeHlcTb 

llKT&3J 38 uonOMorOtO onTH&e>-aaycT"Horo ra30aHant38Topa 
A~M. aMtCT lUlOpol)ll!)" (8), ¢1YR1tUIOH811blfY 8XTH8HtCTb l30-

RIDt xnoponnaCTl (¢>XA) (3). llMICT l!IYI"lleeonla 8 JlJICTKO

DllaCTllmteX (8), H&JtODJl'leHHSI cyxoY 6IOM&C• pocnHH t Yi' 
tn y opraHax. ayKpllCTICTb ltOpeKennoate - .Me'tOtlOM XO-
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aqaaot a11NCT• H ...,._ rooaOQ8PCloUI llpOIOCl wliwoeTI (I) •• 
P9afWTW ...... AKNWTl tcrrOO.MIW'lllCrO W

pe'f7 U pt.a.,.... IOl"O OpNllbbft (~, .c:T, 

pocnllU) aou--. - oepea AOCll~ NllOIBla a:Jllpom 
~·· ul61a8*> IUIClmlO .... luldtld aoaepal ~~ 
31en.ca u apol"tl3I 8el'eTllld'l ·rl6pq Blnoaepdac:.al 'IC 82. · 
H.-WHUle - 'f MJT81m1Clf Jlbllf I( 82 (pwc, 1). Jt .. _. llrnllCJI .... 
BICTJ. +o'roc1111THIJ1 t1nalounl.u UTQlllCTlt JUIOpCIUl8CTta ( 4'll) 
,.. mrr<INa no•pue• l"JC'l'llU ~ ( nnr> cnocTeplrauca. 1 
cOPl'J Sl"'7111&18C1o&d oaaowacbnlal 84 ( pmc. 1, Te&las), rmr -
119 lllftrpMital nos.a._ MMOCIPJkl)ptlot opra'-1! DCTKI .. 
-•• nouaJ9 .. k:T CfllcJI .,..., ... a ODllllllU! nnomt aCWMlnmil.._ 
KOi no•put I • ,..~ UpaM8TpCIMe - QOtlOMorGIO ao
ro +oTocll1l'l'Hll...a anapn ~ DJl9CTOCO~ ao ~ 
$AP (to'foeaaaeT11ao1-P.,..•OI paataalf) •~•oat (8). 
S.co1d •1111 .... • +cwoo•rH1141D DOaW•I• 7 copT1 flmT1snd.,_ 
cwaat op•ecla11d 94 cala'lftlt ..,_ lcro tHnMad noTeaallal MO... 

naeocrl 1 toPMJ .... t fPGldlO· 3a • ...,,.. a pmc~ 2 uaao. •o u.
CGPT Hl-IDGI TewnaN• ~ qq 8fOMM:7 aope~ 
I aaaMMDll ..-•ta. aaO 1~ a .. .......,.. IQem:ta 
i<oc:noaapc.sot apoaJ•TDllOC'l't pocna (Hl_

1
, H12 ) ,.._ 8 cue.._ 

111 qapo1111X 8Jpula ........... • ..r.,. ... Monorl"1114 apo- • 
QSTHWICft., a r'OCllOQ9pewto-al•a 1lilC'nlu. m CIGw:ll•ftoC• 
ta 91aaOlll8KIUI CJXOI CSloaqaa aope...,._ ao wear Ml9f pocnm 
(HI I) Ta •ll&llOlllHSJI M8Cll uaonnnot • -..--oa• CH..... ., 
iso waca 11lnot poca11a (Ht ) (8) • 

. B Jtoat aaTOI'_.,. ~ wtnd .aAtdllllOCTI wt. retao
TWMJt ~KpoBU Cifpala .. 9dcToN a WTSU toTOCaWIHll'lllG 
nlrweH'l'la. MuclManwle ldaldcn. JUIOl!OtlllJ •a' I •a• ~ 
nea. 1 ..,...UTllOf ~ ahlll K a:, Cata ..... ...,.., 
lllO nhll• K 82 DOC!'JWTM:• ..,. ........ reaonar ... llJ&pGen 
6J'plmla • ........,. hrrellcHllOCTI ~..,._,, mtr I "CIXA. 
H•alianoallurl~ . .... 1111aa.aom CIXA, ... ...,.~ SOWllTpallle• 
Mopo+IJl1 •a• I "a'• I Ix •COIUIM -.dCTOM a llllCTSAX llJef atall1 , 

o«Srwoanmen.c•, JMoalpllo. .. n ~ llJJSPOllC*>• Jlng nbrtl 
S2 K .upuTepat ..a ... mat __..... 1S01a-.1e ...,_..,.. .... 
C"/xdf t5IOMACa KopnaDllCIQCIM I ..,....llllMll opreuM1I TA fqexela 
~•Of DpoAJKTlllMIOCTI. 

Bt,.owo, mo GtocD"Na cexapau., m • ~ -~---
llOIO ~ .,,.,..., J 1111Spo911X e,,.s ... ataeJ.-n.otr • aro-
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anwt +orocun3110'111X WTllK 11a OCHOal ayrnellOQllemx aon.
P9llllll•le. sat Tf1IOPIOI01'loC • npouecl +ht~tr CO a xnopannec:
TH (4). np11 llloOMJ llalUIUOIO W .. llldCTJO 814TOKJ

2
tie11MlnJITla a 

pycno ~MHoro Tpa11cnopry t a noiuuu.wowy • 3Allac.ioua aow
napTM•llT 1topet1eMoay atapl3lla10n.c11 11HCT1U10 al llOCIU"IUI 6Q.80 ~ 
CBC»i OCTATO'lllOY 881Ul'UlllH. 0llep>KA11f llAlll cala1181'1o, UlO ..acstm.
wJCI BMICT MORO- t ll.llJl)'Xpla . 3HUQ'111TloCll • llllCTO&llll anaC'nlll

K8X. copTy RnT)'W1ttacwc11A Oll110ttaclHa111 64. a 11alwe11wad - a 1U1CT-

1toBHx MACTKIUUlx MJTA11T11ot nlHli K 32. ... M. o ... •llHo. I 8113He

'lllEITbCSl uyap11cTlcn. Yx aope11eMoal• ( pKc. 2). 
Tu, COpT ~llT)'WXl8CblUll 0QH088CIRHd 64 7*• U palhtlx 

eTanax 08TOr'8H83J alapl3HSTbClil alll lHWKX re1tOTIUlla 6lnbm M
COltoto ll)'ltpllCTICTIO 1topeRann0J1la. tUta ... neplott' 36opJ !IPOJK810 
llocarana 18.08 tr,. TOal a 1 rtespHaJ Stnouepltl&Cbaoro 'iC 32 -
17 ,45, • a MJTaHTtlOJ ntult K 32 - 16,24 -... Buoaa'IJI 3 TOr'O, 
1110 Ha FOCRllT81'1l'lllJ e+eu.iaRJCTb aruu111ae een•"IJIH& BlaToxy 
ackMlnsrrla (4), MOllUla np11nycTuT11, U&O y poclUIB uy1tpo1111x 6ypa-
1tla COpTY ${ OQK. 64 6lru.w &ltTllBKO !lla6JD8IOTbClil npou&Cll CICH

T83J t TpaatcnopTJ acKMtnaTIS. lllO nla!llllllJ• pleeaa. ayrneBOAJa 
a 1dnll pocn,_..I I, fOpMJe 811C01tJ npo1J11CT11BHICTb Ta QllpHCTlCTb 
Yx 1topeaennoala. 

Klnbldc1111w BSCpa•e111u1w n' •3&1 wbt qyxJ>01UUtonne11H11M I 
pOC:TOM lltOpeKeMOQy cnya1r11o lllaJtOWAHMll &KYMYllbOIWIHdf a HbOMJ 

caupo311 ao ·Heuyttph1', To6TO ao cyMa CTJ>11tT)'p11ax nonluy1tple. 
6lnxla. a30J1lCTlllt t 6e:MaOtaC1'11X pe'IOBllH, Ha1tonM ... KH• uax 
xapa1tTep1131e apouec l>OCT'1 xope11en11oay (7). B11c01L& aelUl'l•Ka 
elaeoweua caxapo38 ( "'Keuyxp•') (8) cny~ucn. noKAat1K5CM +t31o
norl'lllo'f 31>lnoc;1i aopepnnoala I CJlrH4'JOM ao no .. any 315opy epo
.aio. flpa 81l311AUHffl 1te>e4>hdeliTa C&XApo38l'll9uyKp11• npoTHrOM 
Tpi.ox oere-raullKn neploQla, BHABIUIOCbo mo » KllM ana.ln11&n.c11 
CopT ffmywxlecbul oaaoucl1111d 64. U• 11u aliicuay BIA118CT• 
loro 110 61nbw cxOpocTIU"nllX coprta. 

T bJIM UHOM. pe31na.TaTH npoaeaeHol po6oT• nepe1to1u111eo 
calaUTb, mo peanl.>aub1 FOCUK'l'93J a pocllKHI uyapoaax 61pula 
J 3e

0 A31t7 3 ii Ppc>ilJKTllBNfCTIO l1113118'1MT1oCSI CK118QHOIO CJICTeMOIO 

JarrerpauiY nou.:maJtla apoaymllHoro npouecy Ha pl311HX plaHHX 
Alp"e1U36UlI hi..noponnacT. nacT). CAM a no co61 cene1ttalt1 Tlru.u 

•coq- +aroa111TeTK"IKY &ltTJlalllcTb nUCTaa l xnoponnaCTa, alSo 

.. tie'l'-...nT ....... ftOTelllllu 8CllMllUIUIAHoY noaepJtHt. He 
lllRTlt npo6neM• CTtnllOrO. 36l.1'tW9IQIS ftpc>DYKTRBHOCTI uyx-

C5ypttKla. . 
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TafinQsl 
•131anoro-61oxtMl'IHI oco6naaocrl 1111craoaoro an.apaT7 Ta •ope11ennoata pocAllll 

pl3 ... X reflOTllola 11)'.KpC>BllX 6ypnda 

1-.- Xnopo-rMICT afrnno- r~ p r2 p r-
11lc1'b 4'o'ro- +tn •a' at& • % Ma c11p1 £" C .H ;, 
C•llT83J'1 . 'a' t pe'IOBllll)' · . : ' • p , p eQJllpll 

wrfO~. ur/r acoiio- I . •" ' P 
AM 

1 
. QfKpll llllDYKptl 

•11Tf18KIBCl>CllA oSUfOHe-
' 

--· 84 

73,89 0,119 
•.. 

0.020· ~ - 0,859 0,138 3,10 

81nouepttfea.JC .. 'C S2 I- 62.01 0,()99 0,561 O,TS8 OJU5 0,129 2.SS 

ICeParKOCTeGenbKe MJT•-'. ; ~ 49.41 : .. ·' 0,132 0,100 0.623 , .. . 0.194 0.119 2'"'3 
.,.... 11h1J11 K S2 

PbaHllll A0C1'0Blpu &a ploul a(a .. NOCTI 0,01 - 0.0fS 
OpllMITJt•: P - qxe C5touaca 11laot J>OCIUllllll P - cyxa GloMeee sopeaenncar' P - ewtcT • c 

caxapooa a aoP9'1ennoal. B Ta6aH11I ana nHCTaoeoro anapa17 11'9DCT•Bnelll 
· cepeiiHI aattl 36 aereT•11~1 AD• sopeHennoay - aa oeptoa a6opt 



~-- nTm• npo aeoeztiPrter. CJNlm .... • pocn•t onnwe,... 
aot nnODll llllCTS08Cl"O .. .,_,,. • nlANJUllOIO ~ieuuou 
UTllBlltcno. l1JUI cnopem TMllX toJlM aeo8Jt1AKO DpC>llOa11T11 ltOM

JUIHCllJll eta6tp - •• c fp)&'.Tf P•l. TU l WltlUllOll~llt oaaxx. 
,_..,.._ no M°*1Ul90C'li u Toi plMtlllo opreabanlf toToc:RWT•Tll'IHoro 
eaapaTJ. ad• ntM~•6o u u~I ao m.oro plaal. 
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