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OIITUMAJIbBHOE PASMEIIEHUE HCTOYHUKOB
PEAKTUBHOM MOIITHOCTHU
C UCIOJb30BAHUEM 'EHETUUYECKOI'O AJITOPUTMA

Axan. HAH Azep6aiimkana, TOKT. TexH. Hayk, mpo¢. TAIIIMMOB A. M.,
KaHj1. TexH. Hayk PAXMAHOB P. H., un:k. AXMEJIOBA C. T.

Huemumym @usuxu HAH Aszepbaiioxcana,
Asepbatioscanckuii HAQYYHO-UCCEO08AMENbCK U]
U HPOEKMHO-UZbICKAMETbCKUIL UHCIUMYM IHEP2ETNUKY,
BP-Azepbaiioscan

B macrosgmee BpeMs B pacpCACTUTEIBHBIX JJICKTPHUCCKUX CCTAX B LICIIX
YMCHBIICHHUS MOIMHOCTH M HCPTHH MOTEPh, a TAKKC TMOAACPKAHNS HATIPSDKCHUS
B AOMYCTHMBIX MPCACTAX MHUPOKO UCHOTB3VIOTCS HCTOYHHUKH PCAKTHBHOM MOII-
HOCTH. DPEKTUBHOCTh JOCTHXKCHHS STUX LIETCH 3aBHCUT OT MECTA, Pa3MEPHO-
CTH, THNA U YHUCJIA CMKOCTCH, VCTAaHABIMBACMEBIX B CCTH. s pemicHus qaHHOM
MPOOIEMBI MPUMEHSFOTCS. METO/, HEMUHEHHON ontumusanuu | 1—4], sBpuctute-
CKuii METOA [5], a TaKke METOAbl KOMOMHATOPHOM onTtuMuzanuu [6]. XoTs Bce
3TH METOBI UMCIOT PA3TMIHBIC JOCTOMHCTBA ISl PCHICHHUS 3a1a49U PA3MCIICHHS
HWCTOYHUKOB PEAKTUBHON MOIMHOCTH B CeTH, UX 3(P(PEKTUBHOCTD 3aBUCHUT OT Ka-
YECTBA UCMOIB3YEMOM UCXOTHON HHDOPMAIIUH.

B mocneanue roapl Ay ONTHMANBHOTO PAa3MELICHHS OaTapei KOHICHCATO-
POB pa3paboTaHbl METOIBl HCKYCCTBEHHOT'O HHTCILICKTA, HCHPOHHBIX CETCH, HE-
YETKOH JOTHKH, TCHETHUCCKOro anroputMa [7-9]. MeToapl HEYCTKOU JTOTUKHU
u HEHpOoHHBIX cerel |7, 8] 00nagaroT 0COOCHHOCTRIO PEIIATh 334449y ONTHMH3A-
LAY TIPY HAJTHYAHA HEOMPCACICHHOCTH U CITYIAMHOM XapaKTCPe UCXOAHBIX JaH-
ubix. Kpome Toro, meron HedyeTkoi joruku [8] mpHOOpeTacT OnpeacICHHBIC
MPCUMYIICCTBA OT BKJIFOUCHHS B MPOLCCC ONTUMU3ALMH IBPUCTHUCCKUX TTOHS-
TUH 1 HYHKUUH TPUHAAICKHOCTH.

N3 cyimecTByOmMUX METOAOB PA3MCIICHUS KOHACHCATOPOB TOJBKO HE3HAYH-
TCNbHAS WX YaCTh MOKET OBITh HCMHO/Ih30BAHA KAK IPH ILIAHHUPOBAHUU, TaK
Y P 3KCILTyaTaIllHd CUCTEM 3JICKTpocHaOxeHus. B padore npeamoxkeHa Mero-
JUKA HUCIOB30BaHUs reHeTnueckoro amroputMa (I'A) ams onTUMaabHOTO pas-
MEIICHUs KOHACHCATOPOB. [Ipeymaracmas MeToaMKa MOKET OBITh UCIIOB30BAHA
KaK U1 33724 IUIAHUPOBAHUS, TAaK U I ONTHMU3ALNN VIPABICHUS PCAKTHB-
HOM MOIIHOCTBIO B YCIOBUSX dKcIvivataimd. |Ipeanaraemeiii MeTo anpoOupo-
BaH Ha PACHPCIACIUTCIBHOA CCTH, coaepkameh 16 v3ioB.

@opMyIHPOBAHHE H MATEMATHYECKOE omucaHue 3aaa4un. OnTumaibHOS
Pa3MEIICHUE KOHICHCATOPOB MPSACTABIICT COOON 3amady CO MHOTHMH TCpe-
MCHHBIMH, BKJIFOUAs YUCIO M CTOMMOCTh OaTaped KOHACHCATOPOB, MECTA HX
Pa3MCIOCHUS, BCIMYMHBI HANPSDKCHUH B Y37IaX JJICKTPHUCCKOM CCTH, MOTCPU
MOIIHOCTH U 3HEPruu B e¢ dmeMeHTax. C y4eTOM TOro, 4TO YKCIO KOHACHCATO-
POB MPEACTABISICT COOOH TUCKPETHYIO MEPEMEHHYIO, 4 €€ CTOMMOCTh OOBIYHO
M3MCHSCTCS HEIUMHCHHO OT PasMEpPHOCTH Oartapeu, 3a4ada BhIOOpA OMTUMAIb-
HBIX MECT ISl Pa3MCIICHHUS KOHACHCATOPOB MPEACTAB/SICT COO0M 3a1ady KOM-
OuHaTOpHOU onrumuzaiuu. lpu 3ToM 1eah Pa3sMEINEHUS COCTOUT B MUHHMH3A-
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LMY CTOMMOCTHM CYMMAapHBIX 3aTpaT Ha YCTAaHOBKY €IWHUYHON MOIINHOCTH KOH-
JeHCaTopa U MOTEPH SJIEKTPOIHEPTHH B JJIEKTPUUECKON ceTH. B cooTBeTcTBHH
¢ JaHHOHW 1enbi0 (PYHKLUS, MHHHUMH3HPVIOIIAS CYMMApHBIC 3aTPaThl, MOMKET
OBbITh MPEACTABICHA CIACAVIOIINM 00pa3oM:

Ny

N,
D> (x,Co +O,Cy, +BI.C21.T)+CZZI:TZPLZ = min, (1)

=1 bos

rae N, — 4ncio y3710B 3MEKTPUUECKON CETH, B KOTOPHIX NPEATONAraeTesl ycTa-

HOBKa Oatapeit cratuueckux konaeHcaropos (BCK); x; coorsercrByer 0 mnm 1,
T. €. OTCYTCTBHIO WJIM HAJUYHIO B y3j¢ Oarapei konaeHcatopos; C,;,— crou-
moctb yceranoeku, Cp;— 1o ke 1 xBap ycranosku BCK; O — momuocts BCK,

kBap, B;— uucno Ganok B BCK; C,; — cTOMMOCTD SKCIUTyaTalldd OJHOM OaHKH
B TCUCHHUC ToAa; | — MIaHUPYEMBbIi MEPUOA (FOABI) SKCILIyaTaIlMd KOHACHCATO-
pos; (C,- crommocts Kaxkxoro kBr-u moreps, nom./(xkBru); /,,;— ypoBeHs

Harpy3Ku, COOTBETCTBYET YMCIY XapaKTEPHBIX 3HAUCHUN HATPY3KH B TCUCHHE
roja, T. €. YHUCIO BHIOPaHHBIX 3HAYCHUH HATPY3KH MEXKAY TOJAOBBIMH MAaKCHMY-

MOM U MHHHMYMOM;, [; — MPOXODKUTEIBHOCTE ACHCTBHUS YPOBHS HArpy3ku / B

TeUEHHE TOJA, 4; P} — MOTEPH MOLIHOCTH B ICKTPHUECKON CETH IIPH 3aJaHHOM
VPOBHE HArpy3Ku /.

[Tpu moucke ontumanpHeIX MecT pasMmemenns BCK ucnoneayrores orpanu-
YEHHS B BHUJE PAaBCHCTBA MOTOKOB MOIMHOCTEH M HEPABEHCTB, JTUMHTHPYIOIIHNX
JUAra3oH OTKIOHCHUH BETHUYMHBI HANPSDKCHUH W KO3 QHUUHUCHTH MOIIHOCTH
HArpy30K B KOHTPOIUPYEMBIX Y37aX BJICKTPUYCCKOH CETH. JTH OTPaHUYUCHHS
MOT'YT OBITh IPEICTABICHBI B CICAVIOIIEM BHJE:

F(x, u) =0; ()

U. <U<U._.. PF. <PF<PF Q)

min — max * min — max *

Metoguka ontumansHoro pasmemenus BCK. B obmem cnyuae merono-
JIOTHSI ONITUMH3ALHN Ha OCHOBE ICHETUYECKOrO ITOPHUTMA M3BECTHA M PEaTU3y-
CTCA B UCTBIPC STarla:

& MTHUITUAJIN3AITUA aJITOPpUTMA,

e OLICHUBAHUE (DYHKLIMU NPUTOTHOCTH;

® CCIICKLMNA,

* TCHCTUYCCKUE OMEPATOPHI MEPEKPEIINBAHUS (KPOCCOBEPA) H MYTALIHH.

B npeamaracMoil METOAUKE B OTIUYHC OT CYHICCTBYIOMIUX MOAXOAOB ONTH-
MaJIbHOTO Pa3MCLICHHs OaTapeii KOHACHCATOPOB PACUCT CYMMApHBIX HOTEPh
3JCKTPOIHEPrun (BTOpas cjaracMasi B BBIPAKCHUH) HPUBOIUTCS C YUCTOM W3-
MEHUYHBOCTH Harpy3ok y3mos. C 3TOH LENbI0 A1 KaKAOro y3/a Harpyska 3aja-
CTCAd PA3MIUYHBIMU 3HAYUCHUAMU OT 0 MUHUMyMa OO MaKCHUMyMa, Ha6J'IIO,Z[aC'
MBIX B TCUCHHUC roaa. [Ipu sToM a1g ka:Kaoro ypOBHS HATPY3KH MPCABAPUTCIB-

HO OIPCACIICHBI UHTCPBAJIBI UX MPOAOIKUTCIBHOCTU 7; B TCUCHHUC roaa. KpOMC

Toro, B ueneBod Qyukuuu (1) pasgencHue 3atpaThl, CBA3aHHOH C YCTAHOBKOM
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U DKCIUTYaTalMEH KOHACHCATOPOB, MO3BOMACT /IS KAXKIOTO V3NIa B OTACITBHOCTH
OLICHUTh SKOHOMHUYCCKHUE MOKA3ATEIH MO COCTABIIIOIINM 3aTpar.

NHnimanuzanys MMeeT LENbl0 TCeHEPHPOBATh HAOOP HMCXOTHBIX PELICHHU,
(OPMUPYIOIINX TAK HA3BIBACMYH) «HAYATBHYIO MOMY IS0,

C moMOIIBIO OTepaTopa MyTAaLlUU PACHIMPSCTCsS 001acTh pa3HooOpasus Io-
MYJIILHN, YTO HO3BOSET YMEHBIIUTD BEPOITHOCTE OTEPH HHGOPMALIUH.

QopMupPOBaHHC HAYATBHOU TMOOV/ISIUHA — COBOKYITHOCTH IMAPaMCTPOB pe-
KumMa SHCKTpI/I‘ICCKOI\/'I CCTHU (HOTOKOB MOLTHOCTHU U MOTCPb MOIMHOCTU B BCTBAX,
HANPSDKCHUH B y37ax) A Pa3TuuHBIX COUYCTAHHMN (pa3MepoB U KoiamdecTBa Oa-
HOK) BCK, ycTaHOBICHHEIX B y3naX HArPY3KU, SBJSICTCS OAHUM H3 BAKHBIX 3Ta-
o ['A. B xpomMocoMe kax 0¥ MOy IsSIUN [CHbI U300PaKaAOT Y3 JACKTPUIC-
CKOM CETH ¢ HAIUYHMEM WJIH OTCYTCTBHEM Oarapen KoHAeHcaTopos. OTcyTcTBHE
baTapen KOHICHCATOPOB B KAKOM-TTUOO0 V37Ie KOTUPYETCS B BUAC MPH3HAKA T¢HA
«0», a mpu BKIIOUCHHOM H300paskacTcsl YUCIIOM OaTapel KOHACHCATOPOB. Xpo-
MOCOMa COCTOSAHUA Y3JIOB IIPU BKIIFOUCHHBIX U OTK/IHOUCHHBIX KOHACHCATOPaxX
npeacrasicHa B Tadn. 1.

Tabnuya 1
Howmep y3na 1 2 3 4 ce m-—2 m—1 m
T'en 3 0 2 4 . 3 1 2

IMpoueaypa anropurma ontumusanuu B coorserctBuu ¢ (1)—(3) Moxker ObITh
MIPECTABJIEHA B BUAE TIOCIEA0BATEILHOCTH CASAYIOIHX JTAIOB!

1. COop MCXOAHBIX JAHHBIX. Pa3Mep HOMY/ISIHH, KO3(DULHMCHT KPOCCOBEPA,
k03 PHULMEHT MyTaAITUH, THIT CENCKIIUH, THIT KPOCCOBEPA, THIT MYTALIMH, PEHKHM
3aBEPIICHUA PacueTa ONTHMH3ALNH.

2. CnyuaiiHas reHepamus HaOOpa HCXOAHBIX PELICHUH, (OpMYIHPYIOLMIMX
HAYIbHYIO TOMYIISIHIO.

3. Pabora nporpaMMsl pacueTa YCTAaHOBUBLINXCS PEXKUMOB CHCTEMBI C OLICH-
KOU MOTEPh B BETBAX U HANPSDKCHUN Y370B (MPOQUIb HANPSLKCHHS).

4. Pacyer COOTBETCTBYIOIIMX 3HAYCHHN (PYHKIMHA MPUTOAHOCTH (LIEICBOU
(YHKLUH) KAXKIOTO PCIICHHUS.

5. IlpoBepka orpaHWYCHUH U WCHONb30BaHHC MTPadHbIX KO3GPULHCHTOB,
€CIIA OTPAHUYCHHS HE BBITIONHIIOTCA.

6. Co3zaHue HOBOU MOMYJSLMH MYyTEM MPOBCIACHUS OTOOPA U HUCIOIb30Ba-
HUS OIIEPATOPOB KPOCCOBEPA M MYTALIHH.

7. Co3zaHue BHOBb HCXONHOH HONVIALIUH € MOBTOPEHHEM MOCICAVIOIIUX
JTAIOB ANTOPHUTMA NPH HEYJOBJIETBOPEHUHN KPUTEPHS OCTAHOBA.

IIpumep ucnosb3oBaHus MeTOAHUKH. VccrienoBaHus BBITIONHEHBI HA TPH-
MEpE TUIIOBOH PETHMOHANBHOH PacHpeacIUTeIbHON CeTH CHCTEMBI «A3epIHEp-
K CO CIACAYIOUIUMH JaHHBIMH, MOIHOCTh KOPOTKOro 3ambikanus 500 MB-A;
MapaMeTphl 3IEMCHTOB CCTH NPUBEACHB! B Ta0n. 2. B Tabn. 3 nmokazaHsl Harpys3-
KH V3710B 1718 ypoBHEH: HoMuHaneHOro — 100 %, MuaumaneHoro — 80 %, mak-
cumajpHoro — 125 %. IIpoaomKuTepbHOCT HUCHONB30BAHUS JAHHOTO YPOBHS
HArpy3KH B TECUCHHE roJa COOTBETCTBEHHO 35; 20; 25 %. Ilpundaro, uto Makcu-
ManbHAas MOIIHOCTb CaMOi Oaraped KOHACHCATOPOB HE JOJDKHA MPEBBIIATH
CYMMapHOH PeakTHBHON MOIMHOCTH y3JIa HArpy3KH, B HaIIeM ciydae — 28 kBap.
B [10] mpuBoautcs ctommMocTh Gatapel KOHACHCATOPOB ISl PAa3sHOW €IUHHY-
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HOM MOITHOCTH. CTOMMOCTh YACNBHBIX MOTEPh I PACCMATPHUBACMON CETH —
0,02 mon./(kBtu). 3a HOPMAIBHO JOMYCTUMBIC MPEACIBI HANMPSKCHUS OBLIO
npuaATO Uiy = 0,95 0. ¢. 1 Uy = 1,05 0. €.

Tabnuya 2
PesyIbTaThl MOTOKOPACTIPEACIICHHUS
Vaen Hanpspkenune | T'eneparust | MomHocTs IlotoxopacnpeneneHue
Hazpanne | kB % |Yroax| MBt | MBap | MBt | Meap Haspa- MBrTt | MBap A Koaq).o
HHE MOIITH., %0
Ne 404 Ne 405 (11,347(-5,818 217.8 89,0
35,000196,565|-1,2| 0O 0 16,178] 2,682 Noed03 | 5.169 | 3.136 | 1033 85.5
Ne 405 JyGenmu [-13,964|-7,530| 265,2 88,0
35,000198,677|-0.6| 0O 0 [2,434] 1,460 404 11.530] 6,070 | 217.8 88.5
Byzosma |35,000(85,460|-5,2( 0 0 10,454]10,272 | Il/er3 [-0,454(-0,272( 10,2 85,8
JyGennu Ne 405 (14,071 7,779 | 265.,2 87,5
35,000]100,000] 0 [49,736(32,105] 0O 0 Ne 432 | 8,511 [ 5,385 | 166,1 84,5
Ilerl |27,154(18,941( 546,1 82,0
Ne 406 Iler2 | 9,565 | 6,030 | 207,7 84,6
35,000189,791|-3.8| 0O 0 4,031] 2,419 | Typxenll | 3,298 | 2,007 | 70,9 85,4
Ne 408 [-16,894(-10,456| 3650 85,0
Ne 407 Ier2 |-3,665(-2,200( 82,3 85,7
35,000]85,698|-52| O 0 [2,754] 1,653 Werd | 0911 | 0.547 | 204 85.7
Ne 408 Ierl |19,222{-12,178( 409,1 84,5
35.000/91.7511-3.01 0 0 |2104) 1.263 Ne 406 (17,118(10,915] 365,0 84,3
Ne 432 35,000197,712|-0,5| 0O 0 |8,365] 5,184 | Ay6enan (8,365 (5,184 166,1 85,0
Ne 403 35,000195,444|-1,5| 0 0 [5,124]3,074 | Ne404 |(-5,124(-3,074( 103,3 85,8
ITerl JyGennu [-26,439-17,395| 546,1 83,5
35,000195,590|-1.6| O 0 0 0 3upst 6,744 | 4,197 | 137.1 84,9
Ne 408 (19,694 (13,197 409,1 83,1
Il/er2 Ne 406 (9,396 (-5,667| 207,7 85,6
35,000187,1391-49| 0 0 0 0 Ne 407 [ 3,717 | 2,252 | 823 85,5
TypxenI | 5,679 | 3,415 | 125,4 85,7
II/c13 Byzopna | 0,455 | 0,273 | 10,2 85,7
35,000185,579|-5.2| O 0 0 0 Ne 407 (-0,910(-0,546| 20,4 85,7
Ceiicmo/ct| 0,455 1 0,273 | 10,2 85,7
Ceiicmo/cr|35,000(85,519|-5.2 0 0 10,45510,273 [ Il/er3 [-0,455(-0,273( 10,2 85,8
Typxen1 |35,000/86,948|-5,0( 0 0 [5,670]3,402 | Il/er2 [-5,670(-3,402]| 125.4 85,8
Typxen II |35,000/89,139|-3,9( 0 0 3,278] 1,987 [ Ne406 [-3,278(-1,987( 70,9 85,5
3upst 35,000195,048 |-1,7| O 0 [6,716] 4,162 | Illetl [-6,716(-4,162( 137,1 85,0

[IpuMeHEHNE TEHETHYECKOro aNrOpUTMa IMO3BONMIIO ONPEACIUTh BOCEMb
y310B ontuManbHoro pasmemmenus bCK.

Pacuer u ananmu3 ontumanbHbix pasmeitenuii BCK B anexTpuueckoii
cern. B kauectBe mpuMepa paccmaTtpuBactcs (PparMEHT pacHpeaeIUTENbHON
37eKTprdeckoil cetn ¢ 16 yzmamm. Pacuersr motokopacnpenenenus 6e3 BCK,
a TAKXKE MOTEPh MOLIHOCTH TS PEKHMOB MaKCHMAIBHBIX HATPY30K B BJICKTPH-
YCCKOM CETH TMPEICTABICHBI COOTBETCTBCHHO B Taba. 2 u 3. Kak BuaHo u3 rpa-
¢duka npoduns HanpsokeHui (puc. 1), B 3HAYUTSTIBHOM YHC/IC Y3/I0B BETHUHHBI
HANPSLKCHUH HAXOIATCA HA YPOBHE, HIDKE NPEICTBHO JOMYCTHMBIX, — 85-89 %.
CymmMapssie notepH B ceth — 4,37 %.
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Tabnuya 3

ITorepu B BeTBSIX
Harmpstxenue
Berspb ToTok k y3my ToTok ot y3na Totepu T IajeHye
HaTIpsDKe-
Hust, %
Haspanue | MBrt Msap MBrt | MBap | xBr KBap Or Jo
JIDIL S -11,347( -5,818 | 11,530 | 6,070 | 1833 | 252,1 | 96,6 | 98,7 2,11
JIDII 6 5,169 3,136 | 5,124 [ -3,074 | 44.8 61,6 | 96,6 | 954 1,12
JIDII 2 -13,964 | -7,530 | 14,071 | 7,779 | 106,7 | 248,5 | 98,7 | 100,0 1,32
JIDII 51 0,454 | -0,272 | 0,455 | 0,273 0,5 0,5 85,5 | 85,6 0,12
JIDII 8 8,511 5,385 | -8,365 | 5,184 | 146,1 | 200,8 |100,0 | 97,7 2,29
JIDIT 18 27,154 | 18,941 |-26.439|-17.395| 715,8 | 1546,2 | 100,0 | 95,6 4,41
JIDIT 41 9,565 6,030 | 9,396 | -5,667 | 1683 | 3635 | 89,8 | 87,1 2,65
JIDII 44 3,298 | 2,007 |-3,278 [ -1,897 20,3 20,5 | 89,8 | 89,1 0,65
JIDII 58 -16,894 [ -10,456 | 17,118 | 10,915 | 223.8 | 458,8 | 89,8 | 91.8 1,96
JIDIL 47 -3,665 | -2,200 | 3,717 | 2,252 | 522 52,6 | 85,7 | 87.1 1,44
JIDII 52 0,911 0,547 | -0,910 | -0,546 | 1.1 1,1 85,7 | 85,6 0,12
JIDII 56 19,222 | 12,178 | 19,694 | 13,197 | 472,0 | 1019,5| 91,8 | 95,6 3.84
JIDII 19 6,744 | 4,197 | -6,716 | 4,162 | 27,9 35,1 [ 95,6 | 95,0 0,54
JIDIT 48 5,679 3415 | 5,670 | -3.402 | 9,3 12,7 | 87,1 | 86,9 0,19
JIDII 54 0,455 0,273 | -0,455]-0,273 | 0.3 0,3 85,6 | 85,5 0,06
21724 | 4273,9
% 102
o AT\

96 - v 3 ~

ot %K 75 %Y /A :\\ 2 Wi 2

o2 Pl NS 7/ L a————

o2 N A \ /

v A : 4

58 \VERAY o~

L 4 ad ——
84 T T T T T T T T T T T T T T T
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Y3sen

Puc. 1. llpopuns Hanpstxenws B y3nax: 1 — 6e3 BCK; 2 — ¢ BCK; 3 — nommHan

Ha puc. 2 mpeacrasieHa cxema ceTH, B ya3aax KOTopoi ycraHosicHbs bCK.
B tabn. 4 moka3zaner Bemuunnbl MOIHOCTH BCK, py KOTOPBIX PEKUM 3IEKTPH-
YECKOW CETH 110 BETUYHMHE OTKIOHCHHS HAIPSDKECHHS OT HOMHHAJIBHOTO M BEJIH-
YUHE VYMEHBIIEHHSA ITOTEPh MOIMHOCTH CUHUTAETCS ONTHMANbHBIM. Y TydIle-
Hue Hampspkenus nocie yeranosku BCK B y3nax, a Takke yMEHBIICHHE MOTEPh
Jerko yBuAeTh u3 T1adn. 5. Kak BHAHO, MOTEPH YMEHBLIAKOTCA CO 3HAUCHHS
4.3 no 3,7 %.
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Tabnuya 4
Pe3y.]'II)TaTI)I OITHMAJILHOT'O pasMEMCHUA KOHJEHCATOPOB
Vaen-
Hanpspxenne Hudopmarus o KOHISHCATOpax CTOMMOCTB, JIOJL
KaHUIAT
Kon-
Kond. [Homunai, Pacxonpl O6cy-
Homu- Hopma,| Bo [ Cymma,
Hazpanue % Yron |MomH., |kBap/Gan- Ha ycTa- |Ilokymnka| sxuBa-
Hay, KB - kB Ga- KBap
% Ka HOBKY HHE/TOJ

HOK

Ne 404 35,000 196,998 | -1,39 | 91,7
Ne 405 35,000 198,850 | 0,65 | 85,8
by3oBHa 35,000 192,124 | —7,96 | —70.4 [1000,000( 37,000 1 | 1000,000 | 1000,000(30000,00( 300,00
Jybenam | 35,000 |100,000] 0O 100,0 11000,0001 37,000 ( 1 | 1000,000 [ 1000,000[30000,00| 300,00
Ne 406 35,000 193,780 | -5,35 | 85,8
Ne 407 35,000 192,057 | 7,71 | 85,8
Ne 408 35,000 |94,763 | 4,21 | 85,8
Ne 432 35,000 197,712 | 0,53 | 85,0
Ne 403 35,000 196,169 | -1,80 | 97,1 [1000,000(37,000| 2 |2000,000 | 1000,000(60000,00( 600,00
IVerl 35,000 196,934 2,11 | 100,0
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Oxonuanue maon. 4

PeSyJ’ILTaTLI OITHUMAJIBHOT'O pasMEMCHUA KOHJEHCATOPOB

Ysen- Hanpsprkenue Hudopmarus o KOHIEHCATOpax CTOUMOCTB, JI0JI.
KaHgugaT
Kon-

Kond. [Homunai, Pacxonpr O6ey-

Hazpanue Howm- % | Yron |MomH.,|kBap/GaH- Hopua, | o | Cymva, HaycTa- | [Tokymka | skuBa-
Hay, KB kB Ga- KBap
% Ka HOBKY HHE /TO
HOK
er2 35,000 (93,028 ( —7,11 | 100,0 [1000,000 [ 37,000 4000,000 [1000,000[ 120000,0 | 1200,00
Wer3 35,000 |92,123 | -7.86 | 100,0
Ceiicmo/ct| 35,000 192,188 | —7,95 | —35,7 |1000,000 | 37,000 2000,000 [1000,000] 60000,00 [ 900,00
TypxenI | 35,000 [92,885|-7,19 [ 98,1 |1000,000 37,000 3000,000 {1000,000] 90000,00 | 900,00
Typxen II | 35,000 | 93,406 | —5,64 | —99,3 |1000,000 | 37,000 3000,000 {1000,000] 90000,00
3ups 35,000 (96,385 -2,25| 85,0
Cymma 16 [16000,000|7000,000 480000,0 | 4800,00
Tabnuya 5
CyMMapHBIe pe3yiIbTaThl IOTEPh B y371ax (IIPH MaKCUMAIIbHOM Harpy3Ke)
Y3en ITorok Kk y3my ITorok ot y3na ITorepu Han;;;;);(e;ne B TlajsieHue
0
3T, HaIpsKe-
Hazparme | MBt | MBap | MBt | MBap | kBt | xBap Or Jlo Hust, %
JIBIT S -114711 4,026 | 11,636 | 4,253 | 1652 | 227.1 | 97,0 | 98,8 1,85
JIBIT 6 5,238 | 1,320 | -5,202 [-1,272 | 354 48,7 | 97,0 | 96,2 0,83
JIBIT2 -14,079] 5,719 | 14,176 | 5,946 | 97,5 | 2272 | 98,8 | 100,0 1,15
JIDIT 51 -0,528 | 0,532 0,529 |-0,531| 0.9 0,9 92,1 | 92,1 0,00
JIDIT 8 8,511 5,385 | 8,365 |-5,184 | 146,1 | 200,8 | 100,0 | 97.7 2,29
JIDIT18 129,294 | 8,636 |-28,685(-7,320 [ 609,1 |1315,7] 100,0 | 96,9 3,07
JIDIT 41 10,912 | -1,794 |-10,764| 2,113 | 1476 | 318,7 | 93,8 | 93,0 0,75
JIDIT 44 3,616 | —0,419 | -3,599 [ 0,436 | 16,6 16,7 | 93,8 | 934 0,37
JIDIT 58 |-18,925| 0,425 | 19,111 | 0,807 | 186,3 | 381.8 | 93,8 | 94,8 0,98
JIDIT47 | 4,241 0,001 4,285 10,044 | 445 449 1 92,1 | 93,0 0,97
JIDIT 52 1,063 | -1,908 | -1,059 | 1,912 3,9 4,0 92,1 | 92,1 0,07
JIDIT 56 |-21,356| 2,154 | 21,750 | 3,004 | 393,7 | 8504 | 94,8 | 96,9 2,17
JIDIT 19 6,935 | 4,316 | 6,907 | 4,280 | 28.7 36,1 96,9 | 96,4 0,55
JIDIT48 6,479 | 1,305 | -6,471 |-1,294] 8§,1 11,1 93,0 | 92,9 0,14
JIOIT 54 0,530 | -1,381 | -0,528 | 1,383 1,8 1,8 92,1 | 92,2 0,07
1885,4 | 3686,1
BbIB O AbI

1. Hpe,unomeHa MCTOAUKA OINTUMHU3AIUU MOMIHOCTU U MCCTA YCTAHOBKU
BCK Ha ocHOBe reHeTHUECcKOro anropurva. KpurepueM onTUManbHOCTH SBILA-
€TCcd MAUHHUMYM 3aTpatr Ha YCTaHOBKY M skcrutyatanuio BCK, a taxke cokparme-
HUC TOTCPhb JJICKTPOIHCPIUU B CCTHU IIPU Tpe6yeMbIX SHAUCHUAX HaIPAKCHUA
1 K03 (HULIMECHTA MOITHOCTH.
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2. Pacuer peanpHOH B3IEKTPHUYECCKOM CETH MO CYLIECTBYIOLICH cxeme 0e3
BCK u ¢ yuerom ontumaneroro pasmericaus BCK mokazan, uro npumeHeHHS

JAHHOH METOAUKH MO3BOJSIET YMEHBIIUTD MOTEPU 3JICKTPOSHEPTHH B CPEAHEM
Ha 15-17 %.
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YK 621.316

WCHBITAHUA KABEJbHOH IMPOIYKIIUN
HA TEPMUUYECKYIO I JUHAMUYECKYIO CTOUKOCTh

Jokr. TexH. Hayk, npodp. KOPOTKEBHUY M. A., unxk. OJIEKCIOK U. B.

Lenopyccxuii nayuonansholii mexuuieckuii yHugepcumem

B Pecnybnuke bemapyck uMeErOTCs 4YeTHIPE 3aBOJA MO MPOU3BOACTBY Ka-
OCIBHOM apMaTyphl H IBa — MO MPOU3BOACTBY CHUJIOBBIX JJICKTPUUCCKHX Kade-
acti. KaOenmbHast mpoAyKIUst AOKHA IPOUTH 0053aTCIBHYIO CEPTURUKALIUIO TSI
VCTaHOBJICHUS e¢ nmotpedurensckux kadects. [IpoBeacHue ceprudukanmun tpe-
Oyer OONMBINMX 3aTpaT ACHEKHBIX CPEACTB M BPEMCHH, H3MEPIEMOr0 HHOIAA
rofamMu (0COOCHHO MPH MPOBEICHUH PECYPCHBIX UCITBITAHNN).

B 06vem ncnbiTannii kKaOenbHOH MPOAYKLUNN BXOIAT UCTIBITAHUS HA: YCTOM-
YHBOCTh K BO3JCHCTBHIO KIMMATHICCKUX (PaKTOPOB OKpPYKaromeH cpeapl (Mak-
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