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Pacnpenesnnreabnbiii myHKT 10 kB «Aabnukay, r. bearopona



PacnpeneaureabHbiii nyHKT 10 kB ¢ 2-Ms cuiioBbIME TpaHcGoOpMaTOpPpaMu M pacnpeaeauTeabHbIM

YCTPOIiCTBOM HHM3ILEr0 HANIPSKEHUSA
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PacnpeaenunrenbHblii IyHKT 10 kB ¢ 2-M5 cui10BbIMH TPpaHC(POpPMATOPaMH U PaclpeAeJUTeIbHbIM

YCTPOICTBOM HM3IIEr0 HANPSKEHUA



Pacnpenenureabnbiid myHKT 6(10) kB. O0mmne cBeneHus.
PacnipenenuTenbHbIN TyHKT MPEACTABIAET CO00M pacnpeeTuTeIbHOE YCTPOUCTBO, COCTOSIIEE U3 HECKOJIBKUX
CEeKIMI COOPHBIX IIMH, Kamep sl 000pyA0BaHUS, KOPUAOPA YIIPABIEHUS U NOMELIEHHUS JJIs1 YCTAHOBKHU
YCTPOUCTB 3alllMThI, aBTOMATUKHU U TeremMexaHuku. COOpHbIE IIIMHBI pa3MelatoT B BepxHei yactu PI1
FOPU30HTAIILHO HA paccTosiHUM HE MeHee 0,5 M oT nepekpriTusi. PaccTosiHue Mexay COOpHBIMU IIIMHAMHU
paznuuHbIX a3 7okHO ObITh HE MeHee 100 MM npu Hanpspkennu 6 kB 1 130 mm nipu 10 xB. IIuner kpenar k
OTIOPHBIM M30JIATOPAM, YCTAHOBJIEHHBIM Ha METAJUTMYECKUX KOHCTPYKIUIX WA OCTOHHBIX cTeHaX. CeKIUH MINH
PII pa3nensroT CeKIMOHHBIM BBIKJIFOUATENEM C CEKIIMOHHBIMU PAa3bEINHUTEISIMH.
Kameps! PII B 3aBUCHMOCTH OT BHJIa YCTAHOBJIEHHOI'O B HUX 000OPYIOBAHUS JIETSATCS HA KaMephl BBIKJIFOYATEIEH,
U3MEPUTENBHBIX TpaHC(HOPMATOPOB HANPSHKEHUS, pa3beIuHUTENeH. B kaMepax BhIKITIOUATEN e YCTaHOBIICHBI
JUHEWHbIE Pa3bEeIUHUTEIHN C 3a3EMJIIAIONIUMU HOKaMU, TpaHC(HOPMATOPhl TOKA, BHIKJIIOUATENIH, TUHHBIE
pPa3bEeIMHUTEIHN C 3a3eMIITIONTIMMU HOKaMu. B kamepe Tpancopmatopa HanmpsiKEeHUs HAXOAATCS
TpaHchopMaTop HANPsHKEHUs, TPEAOXPAHUTETN U IIMHHBIN pa3beUHUTEND C 3a3eMIISIONIMMHU HOKaMH, a TakKe
YCTAHOBJIICHBI 3a3€MIISIFOIIME PA3bEIMHUTEINN IIUH.
Bo n30exxanne ommOOYHBIX ONIEpALIUil C pa3beIMHUTESIMU B KaMEpax BBIKJIIOUATENIeH UMeeTCsl OJIOKUPOBKA,
JOMYCKAIOIIAasi OTKIIOUYECHUE Pa3beAUHUTEINEH TOJIBKO IPU OTKIFOUEHHOM BhIKItoUatesie. OObIYHO MPUMEHSIOT

MEXaHUYECKYI0 OJTOKMPOBKY.



B xamepax ¢ 3a3eMIISIFOIIIMMH pa3beAUHUTESIMU
MMEETCS JOMOJTHUTENbHAS MEXaHUYEeCKasi OJIOKUPOBKa,
HE MO3BOJISIONIAS BKIIFOYNTH 3a3€MIISIOLIAE HOXKU MPH
BKJIFOUEHHOM IIMHHOM WJIN JINHEWHOM Pa3bEIUHUTEIIES
1, HA000POT, IIWHHBIN WIH JIMHEWHBIA Pa3beIUHUTEIb
IIPU BKJIFOYEHHBIX 3a3€MIISTFOIIAX HOXKAX.

B pacnipenenuTenbHOM ITYHKTE UMEIOTCS TAKKE
M3MEPUTEIIbHBIE NPUOOPHI, PEJie 3alUThl U ABTOMATHKH,
3a3eMJIsIroIIee yCcTporucTBo. Kopuaop ynpasieHus

NpeaACTaBJIACT coboit MNOMCIICHUC, I'IC YCTAHOBJICHBI

MPUBOJBI BBIKJIIOUATENEH U pazbeaunnteneu. [lnpokoe
npumMeHnenne HaxoaAat PII, coemewennvie c mpancgopmamoproii noocmanyueti. B coctas taxoit TII Bxoaut
pacrnpeaenuTesbHoe ycTpocTBo 6, 10 kB, ouH min 1Ba CuIoBBIX TpaHC(hOpMaTOpa U pacipeeIuTeIbHOE
ycrporcto 0.4 xB.
YcerpoicTBa peNeNHON 3aIUThI, YCTAHABIMBAKOTCS HA BEPXHUX JBEPLAX KaMep.

Kamepwi cooprvle oonocmopounnezo oocayxcusanuu cepuu (nanee KCO) npenHazHaueHsl A1l mpuema

U pacipeiesieHHs JIEKTPOIHEPTUuHU TpexPpa3zHOoro nepeMeHHoro Toka yactotoit 50 I'u Hanpsokenuem 6 — 10 kB B



CETAX C U30JIMPOBAHHOM WJIM 3a3EMIICHHOU
yepes Ayroracsaiuil peakTop HEUTPANIBIO.
KCO npumensitorcest B coctare PY
HanpsokeHueM 6 — 10 kB. I1o Ha3HadeHuto
KaMepsbl MOJIPA3AEIISIIOTCS HA BBOJHBIE,
CEKIIMOHHBIE, TpaHC(HOPMATOPOB
HaNpsHKCHUS, KAMEPBI OTXOISAIINX JUHAN U

TpaHc(HOPMaTOPOB COOCTBEHHBIX HYXI.




O6mmmit Bux kamepst KCO-298 ¢ pakkymusM BeimodareneM BB/TEL
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Pa3memenue ycrpoiictB P3A Ha MOHTAXKHOM NaHeJ U ABePUbI KAMepPbl



Pasmemenue annapatypbl ynpaBJjieHHsl BLIKJII0UYATEIEM U YKa3aTeJIbHBIX peJie HA IBeple
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Bakyymnbiii Beikiawuareab BB/TEL
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Kamepsl KCO. Bun czaau. Tpancdopmartopsl Toka TIIOJI-10 ycranossiens! B ¢pazax A u C
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321[[21‘121 AAHHOTO IMPAKTUYCCKOTO 3aHATHA — HAYUHUTHCA IIPABUIIBHO BBI6I/IpaTB YCTPOﬁCTBa peﬂeﬁHoﬁ 3allIUThI

s stueek (kamep KCO) orxoasuux nuHuid, nutatomux JISIT 6(10) kB.

JIunun 31exkrponepenayu 6(10) kB. O01mue cBegeHmsl.

Jluauu snexrponepenaun (JIDI) 6-10 kB obecneunBaroT nepeaady 3JIEKTPOIHEPTUN OT DIICKTPUIECKUX
MOJCTaHIINH (pacpeaeauTENbHbIX TYHKTOB) O KOHEYHBIX TOTPEOUTENEH (HACEIEHHBIX TyHKTOB, IPEAPHUSITHIN)
1 (OPMUPYIOT OCHOBY pacnpeeauTeabHbIX dnekTpuueckux ceteit (POC). Bee munuu nenstcs Ha BO3AYIIHbBIE U
kabenbHble. Bcerpeuarotcs kabenbHO-Bo3ayiHbie (KBJI). JIunuu, cocTosiiue u3 mpoBOAOB, OMOP U
BCIIOMOTaTeIbHOTO 000PYA0BaHUS, TPOXOASIINE IO BO3YXY HaJ 3€MJICH, — 3TO BO3AYIIHbIE JIUHUU
anektponepenad. Onu eme HazpiBatorcsa BIIOII mim BJI. Yuactku BJI MOryT mpoxoauTs o KOHCTPYKIUAM

MOCTOB, ITYyTCIIPOBOJOB.
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BJI 10 kB ¢ ycranosiaennoun KTII
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Kabenbnbie JIDII npenctaBistor co00il HECKOIBKO TUHUN, YCTAHOBJIEHHBIE PSIIOM JIPYT C APYTOM B
napajijieIbHOM HarpaBieHUU. JJauHbl kabens 11t 3TOro ObIBAET HEJOCTATOYHO, TO3TOMY MEXKIY Y4aCTKAMU
YCTaHABJIMBAIOTCS COCAUHUTEIbHBIE

My Thl. KeTatu, HepeaKo MOXKHO
BCTPETUTH KaOeIbHbIC TUHUU
AIIEKTPOIIepeiad ¢ MACIIOHATIOJIHEHUEM,
II0OTOMY TaKHE CETHU YacTO
YKOMIUIEKTOBBIBAIOTCS CIIEUAIIBHOU
MAJIOHAIIOJHUTEIBHOW anapaTypou u
CUCTEMOM CUTHAJIM3ALNUN, KOTOpast
pearupyer Ha JaBJICHUE Maciia BHYTPU

Ka0es.

Kaoeannaa JIDII
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Pexxum pabdotsr JIDII 6(10) kB - ¢ uzoauposarnnoii netimpanvro. Cpeaass Touka TpaHC(hOpPMATOPOB HE
COEUHAETCS ¢ 3a3eMIISIOIIMM ycTpoiicTBoM. Takue BJI He OyayT oTKIItO4aThCA 3aUTAMU TTPU
onHodazubix K3 (0OpsIB 1 majieHue 0HOTO MPOBOJIA HA 3eMITIO). J{J1s1 KOMIIEHCAIIUM €MKOCTHBIX TOKOB

OCTaBIINXCs cba3 MOTYT HPUMCHAIOTCA AYTOoTracCAlnue pCakKTOPbl, YCTAHABJINBACMbBIC HAd IMUTAOIIUX y3J1daX

(moaCTaHIIUSAX).
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K JIDII moakmntouarotcst komniekmuole mparncgopmamopuvie noocmanyuu (KTI1). KTII npencrapiser u3
ce0s1 3aKpBITOE OT MOCTOPOHHUX JIFOACH pacpeieUTeIbHOE YyCTPOUCTBO, BHEIITHE HATOMUHAIOIIIEE BaroH,
OyIKy, KHOCK M YCTaHaBIMBA€MOE B HEMOCPEICTBEHHOM OJIM30CTH OT KOHEYHOT0 nmoTpeduTens. BHyTpu
KTTII pacnionaraetcst cuiioBoe 000py1oBaHue (BBOAHBIC KaOeIH, TpaHCPOPMATOPHI, Pa3psSIAHUKH,
OTPaHUYUTEU HANIPSKEHHUS, PA3beIUHUTENN 3al[UTHBIC YCTPONCTBA, KaK MPaBUIIO B BUJIE
npeAoXpaHuTEeNIeH U BBIKIIIOUATENIeH Harpy3Ku, TpanchopMaTophl Toka U oTxojsuiue auHuu 0,4 kB

HETMOCPEACTBEHHO K MOTPEOUTENIO), HAXOIAIIEeCs MO HAIPSYKEHUEM.
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Onnorpancpopmaropnoe KTII 6/0,4 kB momHocThi0 400 kKBA ¢ BO3AyIIHBIM BBOJIOM U BO3AYIIHBIMH

BbIBOJaMH
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Kaxk mpaBuiio, cuiioBoit Tpancopmatop co cTpoHbl Beicokoro Hamnpsbkenus B KTTI momuoctsio 1o 1000
kBA 3ammuinaeTcs BBICOKOBOJITHBIMU MPEIOXPAHUTEIISIMA & CO CTOPOHBI HA3IIETO HAMPSIAKECHUS —

MpCaAOXpPAaHUTCIIAMU UJIN ABTOMATUYCCKHUMU BBIKIIIOYATCIIIMHU, KaK ITOKA3aHO HAa PUCYHKC!
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Otcek cuiioBoro tpancopmaropa KTII
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B npoekTHOl mpakTHKe TpaHCPOpMaTOphl TpaHCPOPMATOPHBIX MOJCTAHIIMN YACTO BBIOMPAIOT IO pACUETHOU

Harpy3ke oOBEeKTa M PEKOMEHIyeMbIM KO3(h( UIIMEHTaM 3KOHOMUYECKOW 3arpy3ku TpaHc()opMaTopoB B
COOTBETCTBUHU C JJAHHBIMU TAOIHUIIBI.

Pexomenovemoie kordhpuuuenmaot 3a2pyzxku mparnchopmamopoe KTIT

Koaddunuent 3arpysku

Bug tpancdopMaTopHO# MOACTAHIIUK B XapaKTep HAarpy3Ku
TpaHchopmaTopa A Tpacdop P A H P p Harpy

0,65 ...0,7 JIByx Tpancdopmartopusie TII ¢ mpeobnagaromieit Harpy3koit | kaTeropuu

Onno tpancdopmaropusie TII ¢ npeobnagatomeit Harpy3koi 11
0,7...0,8 KaTErOpUU MPHU HAJIMYUKU B3aUMHOT'O PE3EPBUPOBAHMUS T10 NIEPEMBIYKAM C
JIPYTUMU MOACTAHIIMSIMA HA BTOPUYHOM HANPSIKEHUU

TpaHchopMaTopHsbIe nmojcTaHnu ¢ Harpy3koit [ kareropuu wm ¢
0,9 ...0,95 npeodanatoiieit Harpyskoi Il kareropun npu BO3MOKHOCTH
MCIIOJIb30BAHMS CKJIAJICKOTO pe3epBa TpaHc(hopMaTopoB
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IlocTaHOBKA 3a/1a4M.

B xoje npakTuueckux 3aHATUM 10 TeMme « Penetinas 3awyuma pacnpeoenumeinvhvix cemeui 6(10) kB» cTynenTam
HEO00X0MMO:

- OcBOUTH METOAMKY BBIOOpA U MPOBEPKHU TpaHCPOPMATOPOB TOKA, ycTaHaBIMBaeMbIx B kamepe KCO, ot
Kotopo# npousBoautcsa nutanue JIDII 6(10) kB;

- Hayuwuthcs paccunthiBaTh npocThie TOKOBBIE 3amuThl JIDIT 6(10) kB ¢ 0IHOCTpOHHUM NMUTAaHUEM HA
AIIEKTPOMEXAHUYECKUX PEJIe C HE3aBUCUMOM XapaKTePUCTUKOM cpabaThIBAaHUS M COTJIACOBBIBATH UX C
HIDKECTOSIIIIUMU 3alIUTaMu (XapakTepuCcTUKaMu cpabaTbiBaHus npenoxpanureneit cropoust BH B KTTI);

- [Ipou3BoIUTH MPOBEPKY BHIOPAHHBIX U COTJIACOBAHHBIX 3aIUT MO YyBCTBUTEIBHOCTH K MUHUMAJILHBIM TOKaM

KOPOTKHX 3aMbIKAHUM «Ha KOHIIC TUHUN.
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Y10 Heo0xoaumo 3HaTh 0 JIIII 6(10) kB?

1. Makcumanbhbiii padouunii Tok JISIT 6(10) kB.
2. HomuHanmbHYH0 MOITHOCTH CHIIOBBIX TpaHchopmaTtopoB KTII.

3. 3HadyeHUsI MaKCUMaJIbHBIX 1 MUHMMAJILHBIX TOKOB KOPOTKOT'O

3aMbIkaHus B y3nax JIOII.

4. Benuuuny 6pocka moxkog namacHuuueanus (bTH) cunoBbIxX

TpaHnchopmaTopoB B yctaHoBieHHbIX Ha JIDII 6(10) kB KTII.

Umo makoe bBTH? Omo kpamkogpemennvl moK HaMAcHUYUBAHUS

mpancgopmamopa, npesoluaroujuli HOMUHAILHBIU MOK HA2PY3KU

( (3+5)*In), 6o3nuKarowull npu 6KIOUEHUU MPaHCcHopmamopa noo

Hanpsocenue uiu npu e20 80CCMAH08AeHUU (CM. PUCYHOK).
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5. Bennuuny makcumansHoro Toka K3 Ha ctopone 0,4 kB «3a tpanchopmaropom» Hanbosnee moinou KTII,

BKiroueHHoU B JIDII. JlanHoe 3HaYeHNE TOHKHO OBITh IPUBEICHO K CTOPOHE BHICIIETO HAIIPSIKCHUS.
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Pacuernas cxema BJI 10 xB

Kl

Us=10 :aj PIT 10xB
Tk3=0.861xA

Yenosetie 060MATCHRY 3TEMEHTOR pacdIeTHOH CXeME IlpeToROE HCMONECHNAE KIACCOB HANPAKEHAT
—— - Ue=10B

—




1. KakoBa BennunHa MmakcumaibHOro padodero toka BJI 10 kB, n3oopaxeHHONW HA pacyeTHOU cxeme? B

JUHUIO BKIIOUYEeHBI ogHOTpanchopmaTopubie KTII-301 HomuHansHOM MomHOCThIO 63 KBA, KTII-303 —
100 kBA, KTTI 319 u 304 momuocteio 1000 kBA. PexoMerayembIit KO3(pUIMEHT 3arpy3KH I KaX 101

KTII onun u ot xe — 0,8. Takum 00pa3zom, MaKCUMaIbHBIM pab04Hii TOK B JTUHUU:

I K+ (Sem +Semt S+ Sem) &
A }/J*Um

rie: Kf, - pekoMeHayeMEIit koapumueHT 3arpy3ku Tpancdopmatopa KTII:
E 5
SE-;?I - HOMHHAaIpHAaA MomrHocTe K111

[[qy - HOMHHATBHOe Hampstkenue JIOIT

_ 08+ (63[xBA]+100 [xBA] +1000[xBA] + 1000 [BA])
- T 0[] % 100 [A]
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2. KakoBa BennynHa MUHUMAJILHOTO TOKa KOPOTKOI'O 3aMbIKdHHSA B muHun? Ha pvaeTHOfI CXEMC B y3JIax 10 m

0,4 kB ykazansl 3Hauenus 3-¢pa3upix K3 (B kunoamnepax). B cetu 6, 10 u 35 kB Bo3mokHbI 3-dazHbie u 2-
¢dazHbIe KOPOTKHUE 3aMbIKaHUs1. 3aMbIKaHUsI OJTHOM (ha3bl HA 3€MJTI0 HE BBI3bIBAET KOPOTKOTO 3aMbIKaHMUS, T.K.
3.]1.C. MOBPEXKAEHHON (pa3pl HE MIYHTHPYETCS MOSBUBIIUMCS COSTUHEHUEM ¢ 3eMIIé. Bo3HMKarommii B MecTe
MOBPEKJICHUS TOK 3aMBIKAETCS Uepe3 EMKOCTb MPOBOJIOB OTHOCUTEIBHO 3€MJIM U1 UMEET HEOOJIBIITY IO

BCIIMYHUHY, HAITIPUMCP, HCCKOJIBKO JCCATKOB aMIICDP.

Belpaxenue juis onpenenenus Toka 2-aznoro K3 uepes 3HaueHueroka 3-¢pa3Horo cieayrolee:

M=JT3*[K3 087+ Id @

MunumansHoe u3 3-¢ha3HbIX KOPOTKUX 3aMbikaHuil B ceTu 10 kB Hameit pacuetHoit cxemsbl (K3 «Ha koHIIE

auHun») coctasisier 0,53 KA.

Ir = 087+0,53 [xA] = 046 [xA]
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3. Kak onpcacIMTh BEJINYNHY 6p0c1<a TOKOB HAMAIrHUYMUBAHHWA CUJIOBBIX TDaHCd)ODMaTODOB B

ycranoBisieHHbIX Ha JIDII KTII? Bennunna bTH npesbimiaet B 3...5 pa3 BeIMUMHY HOMUHAIIBHOTO TOKA

Tpanchopmaropa. s nameit muauun 10 kB:

[ ¢ (S + Sem+ Sen+ Ser)

"'“" /3 % Vs ”

sm_ 5 +(63[xBA]+100 [kBA] + 1000 [xBA] + 1000[BA])
= 73+ 00 % 6252[A]
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4. Ha pacuetnoii cxeme BJI «3a Tpancdopmatopamu» B KTII-304 u KTII-319 Tok 3-daznoro K3 cocrarnset:

KA

I3 = I = $24[xA]

Toxk 3-daznoro K3, mpuBeneHHEI K CTOPOHE BHICIIErO HAMPAKEHHA PaBeH:

ot .wlg
MM_K_'T

rae KT - ko3 dument tpagcdopMarmn croBoro TpagcdopMaropa: T =

Unn
Ui
10 [kB]

0ATB] -2

B HallleM cTydae KT =

1203 84 [xA]

I3 =} = - ~ 033 [kA] = 330 [A]
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5. IloxydeHHEIe pe3yIbTATHI MpeICTABHM B TadTHIIE:

Kl

Us=10 13_2 P 10xB
I3-0.861xA

TG
—H
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[Tapaser, e.seam. 0oz, SR
Houmg v enprecme copo BE, 3 Une | 10
Maxcanearsa paoai vor JII, A Lngm| 100
Maxomums st ok 3- K3 ma cropose BH, xA Jider | 0,861
Mgt Tox K3 s e s, KA Jitain 0,46
Manncmams s ok - K3 cropose HH *sa Tpemcdopuaropon, A Ay
To 2 Semscmse, npHBgeamoe X cropose BH, A kﬁ 130
yoranoanessasx 58 JOI KTIL A T




:':[E%JIEE IIPHBOIHTCA HECKOIEKO CXEM JIDII 114 caMocTOATe TEHOTO

PeOIeHHA CTYASCHTAMH B ayIHTOPHH.

BJI-10 Nel

K1

Us=10 zB_fu PIT 10xB
Tk3=191xA

Tlapameerp, ex s, (Obasa.
Honormansoe eanpoxeane croposs: BH, 1B e
Maxcanamsini pafiowi Tox JIOIL, A Lot
Maxcmeamseii Tox 3+ K3 52 cropome BH, A I max
Missmaars s Tox 13 "5 Kome 1o, KA y/
Mesccmmamsagii Tox 34 K3 52 cropome HH "3 tpeschopmaropon”, A g
To e 3aserme, pimenerHoe K cropose BH, A fxﬁ
Ik3=3.6xA
mf BemrmEa (pocks T0K0B HAMAEHTBARRS CHIOBGX TPAECHOPMATOPOB B 5TH
yeraoanesstoix g8 JIBI KTIL A fm
“7)| k3
160 kBA
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BJI-6 Ne2

Kl

.flllﬂﬁlﬂ

Tk3=4.T1xA

WAC=T0
T

KTII-1
250xBA

¥ Ims97ch

} [k3=5.28A
K22

KTII-2
250xBA

jfm—a.am

i

- 4 =170

KTII4
250xBA

T34, TomA
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Tlgpaserp, ez, Obasn.
HoMimEamsa0e EanpoxsaRe cropoes BH, B o
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Hayuumuce onpenensats napamerpsl JIDII 6(10) kB, HeoOxoaumble AJ1s1 pac4€TOB YCTABOK peleiHON
3aIUTHI, IPEEM K PACCMOTPEHUIO OCHOBHBIX METOAMK. JlaHHOM TeMe OyAeT MOCBsIIeHa CIeAyoIIas

MpE3EHTAaIUSL.
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