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BBIBOP OBMOTKHU SIKOPSI BECKOHTAKTHOI'O COBMEIEHHOI'O

CHHXPOHHOI'O TEHEPATOPA

Posenanymi nepegazu 0e3KOHMAKMHUX CYMIUEHUX CUHXPOHHUX 2eHepamopie. Bukonano 2apMoniuHuil ananis po3enaHymux
6apiaHmMie 0OMOMOK AKOPA 2eHepamopa i 2apMOHIHUIL AHANI3 00MOMKU 30y0)cenHA zenepamopa. Busnaueni koegiyienmu ne-
CUHYCOTOQTbHOCHI BUXIOHOT 2CHEPamMOpPa 6 3a1e)HCHOCHI 8i0 BUKOPUCMAHOT 00momKu. OOIPpyHmMOBaHO 6Udip 00MOmMKU eKcnepu-
MEHMANbHO20 3PA3KA 0e3KOHMAKMHOZO0 CYMIU{CHO20 CUHXPOHHOZ0 2eHepamopa.

Paccmompenst npeumyuecmea HeCKOHMAKMHBIX COBMEUCHHBIX CUHXPOHHBIX 2eHepamopos. Boinonnen zapmonuueckuii ananus
PACCMOMPEHHBIX 8APUAHMOE 0OMOMOK AKOpA. OnpedesieHbl KoIhhunuuenmol HECUHY COUOWILHOCHII 8bIX00HO20 HANPAICCHUA 8
3a8UcCUMOCmU Om UCHOJIb308AHHOI 00MOmKU. OOOCHOBAH 8bIOOP 0OMOMKU IKCREPUMEHMAILHO20 00PA3UaA 0ECKOHMAKMHO20

COBMEULEHH 020 CUHXPOHHO020 cenepamopa.

BeckoHTaKTHbIE CHHXPOHHBIE TEHEPATOPbI C COBME-
uieHHoit marautHo# cucremoit (BCCI') Gnaromaps cBoei
BBICOKOW HaJ&KHOCTU HAXOIAT LIMPOKOE MPUMEHEHHE B
CUCTEMaxX aBTOHOMHOTO MUTAHHUSI.

[lpy  TIpOEKTHPOBAaHWM TakWX MalIiH HanWOoIee
CIIOXKHOM 3afaueil ABIseTCS BHIOOP CYIIECTBYIOLIMX WIN
CWHTE3 HOBBIX THTIOB 0OMOTOK NMpeHa3HaueHHBIX TS pea-
m3armn QyHKINH Bo30yanTenst w reHeparopa. [1puvere-
HIe COBMENICHHBIX OOMOTOK, HampwMep, Ha poTtope [1],
TO3BOJIIET  YJIYUIINTh HCTIONb30BAaHNWE IOPOTOCTOSIINX
MPOBOAHUKOBBIX W M3OJALMOHHBIX MaTepUalloB U YIPO-
CTHUTh TEXHOJIOTUIO 0OMOTOYHO-U30IUPOBOYHBIX paboT. Ho
JaXe B OTOM CJIy4ae BONPOCH! PALMOHAIBLHOTO MPOSKTHUPO-
BaHWS U BHIOOpPAa OOMOTOK SIBIISIFOTCSI aKTyaIbHBIMU. Tak B
obmux mazax crtaropa BCCI', mpemnoxennoro Kapapae-
BbiM B.T. [1], pacnionoxeHbl 1Be ABYXCJOWHbIE OOMOTKH:
oOMoTKa BO30Y)neHus Bo30yauTens (OBB) ¢ aucmom mo-
JHOCOB 2p = 4 ¥ OBYXTONIOCHAst 0OMOTKA KOS reHeparo-
pa (OT). TMomoOHOe pemeHwe 3HAYUTENHHO YCIOXKHSET
TEXHOJIOTHIO, Pe3KO CHIAKAET yJeNbHble TIOKa3aTeNlu U BbI-
3bIBaeT HEOTPaBAAHHbII PacX0 aKTHBHBIX MaTepHaJIOB.

B Hacrosmei! paGoTe paccMaTpuBaeTcd 3agada
CPaBHHUTENILHOTO aHalu3a BAPHAHTOB W TOCIEAYHOLIEro
00OCHOBAaHHOTO BBIOOpa OOMOTKH SKOPS SKCICPUMEH-
TanbHOTO OOpasua HesBHomomtocHOrO BCCIT ¢ coBme-
LICHHOM 00MOTKOI poTOopa.

CooTHOLLIEHHEe Ynce Map MOIHCOB reHepaTopa Pr U
BO30yIMTENS Pg BEIOpAHO paBHBIM Pripg=1:3.

CosmMmenieHHas 0OMOTKa poTopa, pa3paboTaHHasl Ha
Kadeape aNMeKTpIIecknX MalH [2], BermonHeHa B 36 ma-
3ax TakuM o0pa3om, 4To odecredynBaeT pacrlpeneieHine
BBITIPIMIJIEHHBIX TOKOB W KpuByro MJIC ¢ 4nciioM miocoB
2p = 2, XapakTepHble IS TPAAWIIMOHHBIX HESTBHOTTOIIOC-
HbIX TpeX(a3zHbIX CUHXPOHHBIX reHepaTopos (puc. 1).

(1] (3] Isl 171 191 ml n3| ns| n7 pol 1l 3 s k7 gy B1 B3 BSI }
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Puc. 1. Pacnpenenenue ToxoB u kpuBast MJIC 0OMOTKH
B030y>XIEHHS TeHepaTopa

B Tabn. 1 mpuBeneHbl HaHHBIE NETATBHOTO TapMo-
Huueckoro aHanmmiza MJIC oOMoTku BO3OYyKIeHHS TeHe-
paropa (OBI'), BBINONHEHHOTO JIJisi FAPMOHUK C MOPSIIKa-
Muv ot 1 no Z/2=18.

Tabnuua 1
Pesyiibrarsl rapMonuueckoro anaiauza OBl
\ 1 5 7 11 13 17
Kwosrv | 0,828 | 0,171 | 0,126 | 0,088 | 0,080 | 0,072
Hosry | 1,000 | 0,041 | 0,021 | 0,009 | 0,007 | 0,005

3nech kyosry — 06MoTOUHBIH KO3 duenT OB no
V-0 rapMOHUKE;

Hopry = kwoosr P
Y KwoOBT v

v-oit rapmonvikn OBT;

kwosrp — 06MoTOuHBI KO3 duunenT OBI" no pabo-
4ell rapMOHUKe nopaaka v=p=1;

Uucno nazoB cTaTtopa 3KCNepUMEHTaIbHOro 00pas-
a pasHo 30. B ykxasaHHOM dYHclie Ta30B HEOOXOINMO
YIIOKUTH JBE OOMOTKHA. OOMOTKY SIKOps TeHeparopa
(O4T) m o6MoTKY BO3GY ) IeHns Bo3OyanTens (OBB).

IMocmenAsist BIOpana OTHOCIOWHOMN, 9TO TIO3BOJISET
CYIIECTBEHHO YMPOCTUTH TEXHOJIOTHIO Ofepauuii odMo-
TOYHO-W30JIMPOBOTHOTO [INKITA.

B coctaB ucxomgHoro Habopa anammzupyembix OAT
BKJIIOUEHbI CJIEIYIOLINE BapUaHTbl CEPUITHO TMpPHMEHsIe-
MBIX OOMOTOK:

A — onHOCTIONHAS MIECTU30HHAS OOMOTKA C LEJbIM
YHICIIOM Ta30B Ha MOMOC U a3y =5, BeIMOTHIEMas Bpa3-
BaJIKy C IETBIO 3KOHOMUHM OOMOTOYHOTO MPOBOJA.

b — aByxciolinas Moxudukauns 3Toii ke 0OMOTKH C
maroM To nasam y;=12.

B — Mommdwkarms mpeaplayme 0OMOTKH C maroM
y2=10.

Kpome Toro, B paccMOTpeHHe BKIIOYEHBI [IBa BapH-
aHTa 0OMOTOK, pa3paboTaHHBIX Ha Kadeape dJeKTpude-
CKWX MaIlliH Ha 0a3e 0000IIeHHOW CTPYKTYPHOM MOACTH
MHorogazHbix 06MoTOK [3].

I' — onHocnoitHast 0OMOTKa, MOJTyYeHHass HA OCHOBE
npeoOpa3zoBaHKs MATPUYHONW MOJeNN BapHaHTa A mpuMe-
HEHHEM LIMKINYECKO MepecTaHOBKU BO BTOPOM MOAYJIE:

— OTHOCHUTEJIbHAsA aMIUINTyda
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Marpuunas Marpuunas
MOJIEITh - MOJIEITb
BapwaHnTa A BapuaHTa I’
012345 012345
012345 501234
012345 —- | 012345
012345 012345
012345 012345

Pacripesienienvie GasHbIX 30H W cXeMa-pasBepTKa Ba-
puanTa " mpuBeieHb! Ha puc. 2 @ U 6 COOTBETCTBEHHO.

I1121314(51617|8]9 10010213040 5160 TN E19202122023R42 P2 TRIROA0

7 9 11 13 15 17 19 21 23 25 27 29 6

¥y A z B x C

Puc. 2. Pacnipenienenue ¢azHbIX 30H U cXeMa-pa3BepTka
06moTku (Bapuant I)

II - OI[HOCJ'[OﬁHaﬂ O6MOTK3., MOJTyd€HHasA Ha OCHOBE
npeo6pa303am/m ManI/It[HOﬁ MOJEIIN BapHuaHTa A 3ame-
HoOIt NMEPBOTO MOAYJIT NMHBAPpWAHTHBIM OJIOKOM:

Marpuunas Marpuunas
MOJIENb — MOJENb
BapuaHTa A BapuaHTa /]
012345 | —————-—
012345 012345
012345 —» | 012345
012345 012345
012345 012345

B atom ciydae BO3MOXKHA 4epemyrowuascss KoMMo-
HoBka OSII" u OBB. U3 puc. 3 BuaHo, uto OAT", kaTymku
KOTOpO# M300pakeHbl TOHKWMHW ITHHASMH, HEe 3aHUMaroT
masel ¢ HoMepamu 4, 9, 14, 19, 24 w 29. Do mo3BomnseT
pasMecTHTh B YKa3aHHBIX TazaX 3 KaTylmTKHd COCPEIOTO-
yeHHOI mwecTunomocHoii OBB, oToOpaxeHHBIe yTOI-
MIEHHBIMY JIMHASMH.

7 9 11 13 15 17 19 21 23 25 27 29

c vy A z B ox

Puc. 3. Komronoska o6morok BapuanTa J|

CorocTaBWTeNbHBIN aHAN3 BBITIONHAM C y9eTOM
TEXHOJIOTHYECKNX W 3JIEKTPOMarHATHBIX (pakTopoB.

K TexHojormdecknM ¢akropaM OTHOCATCS: oOlee
gucno cioeB 00MoTok cratopa Nerey, ancio crmoeB O
Ncji, ancio katymek OSII N, 9iciIo kaTymmeuHsIX rpynn
OAT" Nkrp, unicio TuMoB KaTymeuHsIx rpynm OAT Nirp.
Crnemyet OTMETHTh, UTO CpPelld STUX MOKazareneit Hanoo-
nee BecombiMu SBISIOTCA Neren B Nejr, T.K. yBenUdeHuUs
qycia CIOEB PEe3KO YBEIMUWBACT TPYAOEMKOCTh OOMO-
TOYHO-U30IUPOBOYHBIX PaOOT M PACXO U3ONALIUH.

OTHOCHUTEIBHBIN PacX0o] MEIHOTO MPOBOAA OLICHU-
BAETCsl BEIMYUHON CPEIHETO LIAra Y, 0OMOTKH M0 a3aM

NK
2 Vi
_i=1
Yep=—0
Nk
IJie Y — IIar 1o rasam i-oif KaTymku (hasbl.
CpemHvie AT OJHOCIONHBIX OGMOTOK BapHaHTOB
A, T u ]I Npu YCOBWH WX MaKCHMAalbHO 3KOHOMHOTO
BHITIONTHEH WS BPa3BaIKy COOTBETCTBEHHO COCTABISIOT:

o = 2(13+11)+15 126,
2(13+11)+9
Yepr = Q =114,
9+13
prI[ = > =11.
Tabnuua 2
KOHCTPYKTHBHO-TEXHOJIOTHIECKHE CBOWCTBA 0OMOTOK
B
021611?(?;:: Neren | New | N | Nire | Negrp Yep
A 2 1 15 6 2 12,6
b 3 2 30 6 2 12
B 3 2 30 6 2 10
I 2 1 15 6 2 11,6
I 1 1 12 6 1 11

C ydeToM OaHHBIX Tabxa. 2 HanboJee MPUEeMIIEMBIM
MO0 CBOWM KOHCTPYKTHBHO-TEXHOJIIOTHYECKWM CBOWCTBaM
sBiseTcs BapwanT J[, a mamee Mo Mepe WX yXYOUICHWS
pacnonaratotcs Bapuantsl [, A, B u b.

Jlns cpaBHEHUS SNEKTPOMATHUTHBIX CBOWCTB BapH-
anToB OA' He0OXOIUMO BBITIONHUTH JETANbHBIN TapMo-
HUYECKUN aHANM3, PE3YJIbTAThl KOTOPOTO IOJDKHBI BKIFO-
qarT B ceOsl onpeneNeHne 3HaYeHUH 0OMOTOYHBIX KO-
¢namerto Ol o TapMOHWKaM ¢ TIOPSAKaMA B IAara-
30HE, He MeHbIIeM oT 1+57, pacueT OTHOCUTENBHBIX 3HA-

*
yeHuit E, rapmonudeckux cocrapistomux 3JC B npo-

[IEATaxX OT aMTIINTYIBl OCHOBHOW TapMOHWKH B TOM K€
AWana3oHe TOpSAIKOB W olpeAesieHrne Kod(pQuineHToB
HECWHYCOMAAITBHOCTH Ko

Kaxxmast mpocTpaHCTBEHHas rapMOHMYecKast COCTaB-
msotnast MJIC F, mpousBonsHOTO v 0OMOTKH BO3OYKIe-
HUS MHIYKTUPYET COOTBETCTBYIOLIYI0 BPEMEHHYIO rap-
MoHuKy DJIC E, Takoro ke mopsijika v B 0OMOTKE CTaTo-
pa. TlpeneOperast HachlllleHWEM MarHWTHOI CHCTEMBI M
3yOuaToll CTPYKTYpoOil BO3AYIIHOTO 3a30pa MOYKHO CUH-
TaTh, 4to BesmunHa DJIC E, mpsAMO MpoMopLHOHANbHA
MPOW3BEIECHNIO OTHOCHTeNbHOM ammntyasl H, MIC u
obmoTouHOoMy KO3(ULIEHTY Kyogqry OOMOTKE SIKOpSL.
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Torma otHocutenbHas BesmanHa DJIC (E, ) MOXKET ObITh
oTipezieieHa MO BBIPaXEHHIO

kwoosir
kWOOfIF

Crenenb oTKIOHEHNs KpuBoil 3/IC OoT CHHYCOMABI
XapakTepuszyercs kKo3(QOUINEeHTOM HECHHYCONTATbHOCTH

*
Ey =Hogry

o w2
Kiec = ZE\/ .
V£p

VYKa3aHHBI aJlrOpUTM TOJIO)KEH B OCHOBY TPO-
rpaMMHOrOo Moxyis GAE, pealn3oBaHHOTO B cpefe
DELFI. TIporpamma mnpexycMaTpWBaeT TpaIWLMOHHOE
cuMMeTprdIHOe pactpenenernne OBIY, 3anmmaromieit 2/3
OOMOTOYHOTO TMPOCTPAHCTBA W BBIMOJIHEHHOW B MPOM3-
BOJILHOM UHCJIe Ma3oB, kpaTHoM 6. PacnpeneneHue ogHo-
ro cnosi OSD 3apaercss B Buae MaTpuuHoil monenu. B
cimydae aByxcioiHoi momudukaimu OAl mporpamma
MO3BOJIIET BBECTU LIar 0OMOTKM Mo masam. Jlamee mpo-
TpamMMa BBITIONHSET TPWUBEICHHBIN BHIIE ANTOPUTM O
BCEM TapMOHWKaM, OJHOBPEMEHHO TIPEIOCTABIISST BO3-
MOXHOCTh TPOCMOTpa BEKTOpHBIX awarpamMm DJIC 1o
0o n3 rapMoHwk. [lporpamMma paccuWThIBaeT KO-
(GVIIMEHT HECWHYCOMIANBHOCTH Koo IJIS CTIEKTpa TapMo-
Auk ot 1 mo 300. Kpome ToTO, BEITIONHSIETCS MTOCTPOCHNE
Y BBIBOJ Ha 3KPaH MOJyNeproaa KpUBOW M3MEHEHHUs pe-
syabTupytomeit 9JIC Bo BpemeHu. CrenyeT OTMETHTb,
4yTo A1 obecreueHus TNPaBUIbHOCTH YKa3aHHOTO II0-
CTpOCHHUSI BCE 3HAYCHHS OOMOTOYHBIX KOX(PUINECHTOB
paccuutanbl ¢ ydyetom 3HakoB [3]. Pabouee okHO mnpo-
rpammHoro moayns GAE npuBeneno Ha puc. 4.

Pesyxibratel pacdetoB B cpene Momyis GAE Bcex
paccmarpuBaeMbix BapnanToB O mpw W3MeHEHWH TT0-
pAnKoB rapMoHuk oT 1 1o 15 cBeneHs! B Tadul. 3.

Pesyxibratel pacdetoB B cpene Momyis GAE Bcex
paccmarpuBaemMbIx BapnanToB O mpw W3MeHEHWH TT0-
pAnKkoB rapMoHuk oT 1 1o 15 cBeneHs! B Tadul. 3.
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Puc.4. Oxno nporpammsl GAE

Tabnuua. 3
Pe3sylibrarsl rapMOHMUYECKOro aHajim3a 0OMOTOK
v | 1 5 7 | 11 | 13 Koo
A ky,v 0,9570,200(-0,149| - |0,102 0.00030504
El% | 100 [-0,862(-0,339(0,111 0,079
key 10,957 (0,200 |-0,149| - |0,102
ky, |0,951(0,000(-0,588| - |-0,588
| L 0,00016772
kwy |0,910] 0 |0,088 0,104 |-0,060
E%| 100 | 0 [0,210| - [-0,049
key |0,957 (0,200 (-0,149| - |0,102
B kyy | 0,866 |-0,866|-0,866|0,866 | 0,866 0,00030504
kwy |0,8291-0,173/0,129| - |0,089
El% | 100 (0,862 (0,339(0,1110,079
r ky,v 0915| 0 [0,118|0,256/-0,289 0.0002668
El%| 100 | 0 [0,280| - [-0,234
1 ky,v 0,973|0,433(0,078| - [-0,190 0.00072779
El% | 100 [-1,836(0,173(0,271|-0,144

Ipumeyanue: 3nech oTHocUtTenbHOE 3HaueHue DJIC kax-

*
noit us rapmonnk E, % Bepaxeno B mponertax ot DJC mo

paboueii rapMoHuKe E; : E:% = E: -100/ E;;.

W3 mannbix Tabn. 3. cnemyer, uTo OQHOCHOIHAS 00-
MOTKa A MPEBOCXOJUT BCE BAPHAHTHI CEPUMHBIX OOMOTOK
Mo YpOBHIO 0OMOTOYHOTO KO3(duiuenta padboueii rap-
MOHWKH Ky, HO XapakTepusyercst Hanoombmnm koshdu-
[IWEHTOM HECWHYCOWAATBHOCTH K., BEICOKHMH 3Hadve-
HUAMH OTHOCHUTEIBHBIX aMIUINTY [l 5-0i 1 7-0if rapMOHHK
W YBEIYEeHHBIM PacXoioM OOMOTOYHOTO TpoBOAa, 00y-
CIIOBJIEHHBIM MaKCHMaJIbHBIM Cpell paccMaTpUBaeMbIX
BAPUAHTOB CPEJHUM LIATOM Vepa=12,6. Ee mByXciolinbie
Momudukanus b u B mo Mmepe ymeHbIeHUs miara xapak-
TEPU3YIOTCSI COOTBETCTBYIOLIUM MOHOTOHHBIM yMEHbIIle-
HUEM BEJINMYUH 00MOTOUHBIX K03 duitnenTos mo padoueit
rapMOHHMKE W pacxoia oOMOTOYHOTO mpoBona. OpHAKO
OTHOCUTEJIbHOE COJSPIKAHHE BBICIIMX TAPMOHHUK MEHs-
eTcsl TUCKPETHO W JOCTUTaeT MUHUMYyMa Ui OOMOTKH C
maroM y=12, koTopass XapaKTepusyeTcss HauMeHbIIUM
KO3 PHUIIHEHTOM HECHHYCOMTATLHOCTH K. W B €8 KpW-
Boit MJIC oTcyTcTByeT 5-ast rapMOHMYeECKast COCTaBIISIO-
mas. [Tosromy BapmaHT b ABifeTCS MpeANOYTUTENBHBIM
CpeIy BceX CepHitHBIX MOAU(UKALINIA.

W3 nByX HECTaHDAPTHBIX OOMOTOK, pa3pabOTaHHBIX
Ha Kadenpe SNEKTPUIECKUX MAILKH, TTPEANOYTECHUE ClIeTy-
eT otaath BapuaHty I'. HecmoTpst Ha TO, uTO MO cpaBHe-
HUIO ¢ BapuaHTOM I BemMYMHA OOMOTOYHOTO KOS PUIIH-
eHTa 1o paboueii rapMoHUKU Ky,r MeHbIIe moutu Ha 6%
(0,915 npotus 0,973), a cpeanuii war y.,- Gonbiue Ha 6,6%
(11,6 mpotie 11), pemaromuM (GakTOpOM B YKazaHHOM
BBIOOpE SABIAIOTCS CeNIeKTHBHbBIE CBOHCTBA CPaBHUBAEMBIX
0OMOTOK B OTHOIIEHWH TIOTOKOCLIETIIEHNS ¢ T00aBOYHBIMH
rapMoHUKaMH. B 3ToM oTHomIeHHWN oOHapy>KMBaeTcs 3Ha-
YHuTeNbHOE TpeNMYINecTBO BapuaHTa I, BennuMHa Ko3¢-
(¢UIMeHTa HECHHYCOUIATLHOCTU KOTOPOTO B 4 C JIUIITHIM
pasa MeHblIe, 4eM y OOMOTKH TI0 BapuaHty JI.

Conocrasnsis ABa nyuuiux Bapuanta (b u I') kaxnoii
U3 TPYNI paccMaTpHBaeMbiX 0OMOTOK, MPUMEM BO BHH-
MaHUe TEXHOJIOTUYECKUE U HJICKTPOMarHUTHbIC (HaKTOpbI.
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ObmoTka BapwanTa ' XapakTepn3yeTcs HeCKOIBKO
OonpImM 3HadeHWeM oOMoTouHOTO KodddwmmenTa pa-
ooueit rapmornku Ky, (0,915 Bmecto 0,91), Ho mpownrpsi-
BaeT TI0 YAENFHOMY COJEpX aHWI0 HawnOoiee BECOMBIX
BBICIIMX rapMOHWK B kpuBoi D/IC. Tak, OTHOCHTEIbHEIE
BennumHbl DJIC mo rapMoHWkam ¢ Homepamu 5, 7 n 11
Bapuanra [ cocrasmsior: Hs,r=0,0028, H.,r= —0,00271,
H;=-0,00234, a nns Bapuanta B COOTBETCTBEHHO:
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Hs,5=—0,0021, H7,5= 0,00111, H,,5=—0,00049. Ouesnano,
9TO W WHTETPaTbHBIN MOKa3aTeNh COMEPKAHUS TAPMOHUK
B kpuBoit DJIC y BapranTa I' xyke 5% (K...r=0,0002476
Ha 4,78 6ombine K,..r=0,00016772). Onnako, BU3yalbHOE
COTIOCTaBIIEHHE pacyeTHBIX KpuBbIX DJIC, MpuBeneHHOE
Ha puc. 5, TIOKa3bIBAET HE3HAYUTENHLHOE OTKIOHEHWE WX
OT CHHYCOWIBI.
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Puc. 5. Cpasuenue dopmbl kpuBbix IJIC o6MoToK 110 Bapuantam B (criesa) u I (cripaBa)

B oTHOIIEHNW BCeX TEXHOIOTHIECKWX (pakTOpoB
(cm. Tabm. 2) o6MoTka BapraHTa I' TG0 paBHOIIEHEH, JTH-
060 TIpeBOCXOOWT OOMOTKY BapwaHTa b, mpwdeM ocHOB-
HBIM JIOCTOWHCTBOM SIBJISIETCST BOBMOXXHOCTE BBITIONTHEHWS
€e OIHOCIOWHOW. DTO OOCTOATENBCTBO SIBISETCS pe-
[IA0IUM, TTOSTOMY 00MOTKa BapuaHTa [' BeIOpaHa yio-
)KEeHa B Ma3bl CTATOPA IKCIEPUMEHTAIILHOrO 00pasiia He-
ssBHonoMocHoro BCCT'.

PaccMoTpeHHast METOANKA CPABHUTENILHOIO aHAIN3a
B COUCTAaHWH C Pa3paboOTaHHBIM MPOTPaMMHBIM obecrie-
qeHWeM MOXKET OBITh pEeKOMEHIOBaHa IS TPUMEHEHHS
Ha TIpeBapUTEITLHOM 3Tare MPOEeKTHPOBAHHUS HESTBHOTIO-
JIFOCHBIX TeHEepaTopOB.
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