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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-2 CniocoOeH NpuMEeHATh METO/Ibl aHAJIN3a, pa3padaTbiBaTh U 000CHOBBIBATh TEXHUUYECKHE
pELICHHS TPU IPOSKTHPOBAHUU 00BEKTOB NMPO(ECCHOHANBHON AEATEIBHOCTU (TEXHUKH U
NEKTPO(U3UKH BBICOKUX HAPSKEHUI)
NJI-1 leMoHCTpUpPYET 3HAHUS YCIOBUN BOZHUKHOBEHUS U CIIOCOOOB OrpaHUYEHUS
IIEPEHAIIPSHKEHUN B QJIEKTPUYECKUX CETAX U MPUHLUIIOB KOOPAWHALUU U30JIALAN

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. KonTponbhas pabota «KBasuctanunonapuslie nepeHanpspkeHus» (Kontponbnas padota)
2. KonTponbHast padota «KoMMyTannoHnHsle nepeHanpsikeHus» KonrpoinbHas padbota
«Pexumbl HelTpann» (TectupoBaHue)
3. Kontposnbnas padota «I[Ipumenenue OITH B ceTsix pa3inyHbIX KJIACCOB HAIPSIAKEHUS»
(KonTpoawpHas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3ammThl TaboparopHbIX padot (JlaboparopHas padoTa)

BPC nucuuminHbl

2 cemecTp
Beca KOHTpOIBbHBIX MeponpusaTHil, %
Nunexc KM- | KM- | KM- | KM-
Paznen qucuumimHb KM: 1 5 3 4

Cpoxk KM: 4 11 15 16

KB83I/ICTaI_II/IOHapHBIe MEPCHAIPSIKCHUSA

[TepenanpsikeHUsl, BbI3BaHHbIE EMKOCTHBIM 3¢ exToM. BnusiHue

+
KOPOHBI ¥ KOMIEHCUPYIOIIMX YCTPOHCTB
3a3eMJICHUE HEUTPAJIM B CETIX PA3JIMUHBIX KJIACCOB HAIIPSIKEHUS U + +
KBa3UCTAllIOHAPHBIE NIEpEHANPSKEHUS
Deppope30HaHCHBIE SIBICHUS B AJIEKTPUUYECKUX LIEMAX +

IlepenanpskeHUsT NEPEXOIHBIX ITPOLIECCOB

KOMMyTaHI/IOHHI)Ie NEpCHANPSIKCHUSA IPHU BKIIFOYCHUAX U
OTKJIFOYCHUAX

[TepenanpsiokeHus B 0OMOTKaX CHIJIOBBIX TpaHC(HOPMATOPOB,
aBTOTPaHC(HOPMATOPOB U ITYHTUPYIONIUX PEAKTOPOB




[TepenanpspxeHus: mpu oqHO(GA3HBIX TYToBbIX 3aMbIkaHmsIX (O/13) + + +
Ha 3eMJI0 B ceTsix 6—35 kB
[TepenanpspkeHUs B 9KpaHax Kademnei + +
Koopaunanus uzonsuuu
OrpanuyeHue BHYTPEHHUX MepeHANPSKCHHUH + +
Koopauuanus n30is1uuy B CETSIX C U30JIMPOBAHHON U + +
3a3€MJICHHON HEUTpaJIbIO

Bec KM: | 20 30 30 20

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoeKkTa

2 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUATH,
%
Pa3ngen nuciMIuIinebl Nunekc KM- | KM- | KM-
KM: 1 2 3

Cpox KM: 10 14 15

O3HaKoOMJICHHE C 3aIaHUEM Ha IIPOCKT, C MCTOAUYCCKUMU YKA3AHUSIMU,
AJITOPUTMOM ITPOCKTUPOBAHUA U XapaKTepHCTHKOﬁ HUCXOOHBIX JaHHBIX +
KYpPCOBOI'O ITPOCKTA

Pacuer ypoBHel rpo30BbIX NepeHANPSKEHUI HA AIEKTPOOOOpYy1I0BaHUU

Ipu yaapax MojgHuu B BJI *

Pacuer ypoBHENH KOMMYTAallMOHHBIX IIEPEHAIIPSKEHUN +

Pacuer ypoBHEH KBa3UCTAlMOHAPHBIX ITEPEHAIPSIKEHUN +

Br160op mapametpoB u mecta ycranoBku OITH. BeiBoibl o pabore +
Odopmienune maTepuanoB KypcoBOTo MpOEKTa +

Bec KM: 55 35 10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-2 UA-1nk-2  JemoHcTpupyer | 3HaTh: KonTponbhas padora «KBa3zucranmoHapHble IEpEHANPSKEHUS
3HAHUS MIPUHITATT JCHCTBUSA, (KonTponbsHas pabora)
BO3HUKHOBEHHUS U CIOCOOOB | XapaKTEPUCTUKU U KonTponbhas padora «KoMMyTannoHHble iepeHanpsikeHus» KonrponbHas
OTpaHUYCHUS KOHCTPYKTHUBHBIE pabota «Pexumsl HeliTpann» (TectupoBanue)
HepeHanpsHKECHUN 0COOEHHOCTH YCTPOMNCTB KonTponbnas padota «IIpumenenne OITH B ceTsix pa3nuyHbIX KJIaccoB
ANEKTPUUECKUX OTpaHUYECHUS Hanpsokenus» (KontpospHas pabora)
NPUHIMIIOB ~ KOOPAMHALIMH | IEPEHANPSIKEHUN U UX 3amuThI 1a00paTopHbIX padot (JlabopaTopHas pabora)
U3OJISIIIH COOTBETCTBHE YPOBHSAM

BO3/ICHCTBUH B
KBa3HCTAlMOHAPHBIX U
MEPEXOIHBIX PEKIMAX
TEXHUYECKHE aCTIeKThI
BIIMSTHHSL PeKUMA
3a3eMJIeHHs HeHTpaiu Ha
o0t ypoBeHb
Ha/IeKHOCTH U
0€30MacHOCTH
JIEKTPUUECKUX ceTel
0COOEHHOCTH MEePEXOTHBIX
MIPOLIECCOB NMPH BKIIOUEHHSIX
Y OTKJTFOYEHUSIX

yCJIOBHS BO3HUKHOBEHUS U
CTaTUCTHKY
KBa3HCTAl[MOHAPHBIX
MIepeHANpPsHKEHUN B




ANEKTpUYecKuX ceTsax 6—750
kB

YMers:

paccYuThIBaTh NapaMeTpbl
CXEM 3aMELIEHUs Pa3IuYHbIX
3JIEMEHTOB JIEKTPUUECKHUX
CeTer C yYETOM
pacnpeneeHHOCTH
apaMeTpoB

paccUUTHIBATH
JICACTBYIOIME 3HAYEHUS
HaIpsKEHUs CMELLEHUS U
(a3HBIX HANIPSDKEHUI B
HOPMaJIbHOM pEXUME IPU
PE30HAaHCHOM HACTPOMKE
JI'P u xpaTtHOCTH
NIepEeHANPsHKECHUN IIPH
paccTpoiikax KOMIIEHCALUU
pacCYUTBIBATH EMKOCTHBIE
TOKH 3aMbIKaHUS HA 3€MITIO
Y KPaTHOCTH JYTOBBIX
NIEpPEHAIPSKEHUN B CETSAX C
M30JIMPOBAHHOW U
PE3UCTUBHO-3a3EMJIICHHOU
HEUTPaNbIO

CO371aBaTh PaCUECTHBIE
MOJIEJIA YIPOLIEHHBIX CXEM
MOJACTAaHLIUMN JJIst
ONpeAeIeHUsI KpaTHOCTEN
nepeHanpsKeHun
pa3IMYHON NPUPOIBI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Kontpoabnas padora «KBasucranmoHapHble nepeHaNpsizKeHUs»

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHUsi KOHTPOJIBLHOro MeponpusaTus: Padora nmpenHasHaueHa AJsl TPOBEPKU
3HAaHUW YCJIOBUNM BO3HUKHOBEHUS M CTAaTHCTUKH KBAa3WUCTAIIMOHAPHBIX MEPEHANpPSDKEHUNA B
anekTpudeckux cerax 6—750 kB, mpoBoauTCs BO BpeMsl ayIUTOPHBIX 3aHATHUI, BpeMst 45 MUHYT.

CTyneHThl MOMYYaroT 3aJaHus Mo BapruaHTaMm o4HO win nocpeactsoM OCOII ipu 1O

KpaTKOC Cod€cpiKaHUuE 3alaHUA:

Onucatp ycioBUs BOSHUKHOBEHHUS, ONTACHOCTb, MEPOIIPHUSATHS I10 OTPAaHUYECHHIO PA3JIUYHbIX
BHJIOB KBa3HCTALIMOHAPHBIX [TEPEHANPSKECHUN

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  TEXHUYECKHE  aCIEKThI
BIMSHUS  peXHMa  3a36MJICHUSA
HelTpaau Ha oOumMil ypoBEHb
HAaJIeKHOCTM M 0e30IacHOCTH
ANEKTPUYECKUX CETEU

1.YcraHoBUBIIHECS TIEPEHANPSKEHUS TPU OAHO(A3HBIX
K3. Biusgnaue pexuma HeHTpaiu

3HaTh: yCJIOBUS BO3HUKHOBEHUS U
CTaTUCTUKY  KBa3WMCTallMOHAPHBIX
nepeHarnpsHKeHU N B
aeKTpuueckux cetsx 6—750 kB

1.Pe3oHaHCHBIE IEpEHANPSKEHUS B JUIMHHBIX JIMHUAX:
yCJIOBHS BOSHUKHOBEHUS, KO UIMECHT TepeiadH,
BIIMSIHUE COIIPOTHBIICHUS HCTOYHHUKA

2.YcnoBusi BOSHUKHOBEHUSI U OIIACHOCTh
(beppope30HaHCHBIX MPOLECCOB At DY

3.Bnusnue VIIK Ha pe3oHaHCHBIE IEpEHANPSKEHUS B
JUITMHHBIX JIMHUSAX

YMeTh: paccuuThIBaTh MapaMmeTpbl
CXEM  3aMEIIEHUs  pa3JIM4YHBIX
DJIEMEHTOB IEKTPHUUECKUX CETEH ¢
y4ETOM pacnpeeIeHHOCTH
apaMeTpoB

1.Paccuntarh yienbHbIE TapaMETPhl CXEM 3aMellleHUs
IIpsIMOM U HyJeBoM nocnenosarenbHocTelt JIDII-220 kB,
BbINIOJTHEHHOU ITpoBOoAOM AC-300 ¢ ropu30HTaIbHBIM
pacrioyio’keHreM (ha3HbIX MPOBOJIOB IPU PACCTOSHUU
MEXy MPOBOJAMH cocenHux ¢a3 4 M, TMaMeTp MpoBoJia
24mwm, ynenbHas npoBogumocTs rpyHTta 0,002 1/0m*m
2.Paccuutath BoaHOBOE cornporusnenue JIDI-220 kB,
BbINOJIHEHHOU TPoBOAOM AC-300 ¢ rOpU30HTAIBHEIM
pacnosokeHueM (Qa3HbIX IPOBOIOB IPU PACCTOSHUU
MEXy IPOBOJIaMH coceTHUX (a3 4 M, TMaMeTp MpoBoJia
24mmM, ynenbHast mpoBogumocth rpyHTa 0,002 1/0M*Mm

Onucanune MKAJbI OIICHUBAHUA

Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBINIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO

KM-2. KontpoabHas padora « KomMmyranmoHHble nepeHanpsikenus» KonrpoabHas
padora «PexumMbl HeliTpaam»

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHOro Meponpusitus: Tectuposanue

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBeaeHUus KOHTPOJIBLHOro0 MeponpuaTusa: Pabora nmpenHasHaueHa 1jsl IPOBEPKU
3HAHUW ¥ yMeHU# 1o pasneny "llepeHanpspkeHus MepexXoaHbIX MPOIECCOB", COCTOUT U3 2 YacTel,
nojsHoe BpeMs BbinogHeHuss 60 MuHyTt. [IpoBogutcs BO BpeMs ayautopHbix 3aHsatuil B C/1O
"ITpomereit"

Kpatkoe cogep:kanue 3aianusi:
[Tpoiitu Tectupoanue B CJ1O “Ilpomereit”

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCOOCHHOCTH MEPEXOIHBIX 1.
HPOLECCOB MPU BKJIIOYCHHUAX U
OTKJIFOUCHHSX Kakomy BHIy epexoJHOrO IpoIiecca COOTBETCTBYIOT

3aBUCUMOCTH, ITPUBEJICHHbIE HA pucyHKe (1-
MIPUHYX/IEHHAsl COCTaBIAONIas, 2 -CBOOOIHAs)

| «/Ayer

f i:t-i'f =7

A) BKJIIOYEHHM IO HEHATPY’KEHHOH JIMHUM

B) oTkiroueHuI0 HeHarpyXeHHOTo TpaHchopmaTopa
C) OTKIIIOUEHUIO HEHATPYKEHHOW JTMHUU

D) otkmouenuto ognodasnoro K3 B cucremax ¢
3a3€MJICHHON HEUTPAJIBIO




E) orkmouenuto ogrodaznoro K3 B cucremax ¢
HE3a3€MJICHHON HEUTPAJIBIO
YMeTs: paccuuThHIBaTh 1.OnpenenuTs HanpsHKEHUE CMEILICHUST HEUTPaId MPpU
JICUCTBYIOLLHE 3HAYEHUS PE30HAaHCHOW HACTPOMKE AYroracsiero peakropa u
HANpPSDKEHUs. CMELEHUs U (a3HbIX HECUMMETPUU CETH, IPUBOJALICH K HAMPSHKEHUIO HA
HaNpsOKEHUH B HOPMAaJbHOM Heitirpanm Unc=0,75%Ud 6e3 yuera JII'P. lobpoTHOCTH
pexuMe npu pE30HaHCHOM peakTopa 20.CpaBHUTH C IPEACIBHO TOMYCTUMBIM
Hactpoiike JII'P u kparHocTn 3HAYCHUEM
nepeHarnpsHKeHU N npu
paccTporiKax KOMIIEHCALlUU
YMeTh: pacCUMTBHIBATh €MKOCTHBIE 1.Onpenenuth HEOOXOIUMYIO BeTMUUHY pe3uctopa RN B
TOKM 3aMbIKaHUS Ha 3EMJII0 U HelfTpanu cetn Hanpspkenuem 10 kB, oGecnieunBaroiero
KpaTHOCTHU JTyTOBBIX OTrpaHUYEHUE IYTOBBIX NEpEeHANPsHKEHUN TpU
NIEPEHANPSDKEHUM B CETAX € IIOBTOPHBIX 3a)KUTaHUSAX HA ypoBHE 2,3 -2,4 , T.€. HE
W30JIMPOBAaHHOW U PE3UCTHUBHO- BBIIIIE, Y€M 3TO UMEET MPU NEPBOM 3aKUTAHUU
3a3€MJICHHON HEUTPAIIBIO 3azemusroment Ayru. Boeiopartes TN pesucropa B
BBICOKOBOJIbTHOM UCIIOJTHEHHUH, PACCUUTATH BETUUHHY
MOJTHOTO TOKa 0 HO(a3HOTo 3aMbIKaHus. EMKocTh cetn
1,85 M®.
Onucanue MKaJIbl OEHNBAHUSA:
Oyenka: 5

Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM O00BEME HIIH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHU€E BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. Kourpoabnas pabora «IIpumenenune OITH B ceTsix pa3In4HbIX KJIACCOB
HaNPAKCHUS

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHUsl KOHTPOJIBLHOro MeponpusaTus: Pabora nmpenHasHaueHa sl IPOBEPKU
3HaHuil no pasneny "Koopaunanms wmsonsuun", Bpems BbiosiHeHHs 40 muHyT. IIpoBoautcs BO
Bpems ayauTopHsix 3aHsaThil B CLO "IIpomereit”

Kpartkoe cogep:xkanue 3aiaHusA:
Boiitu B CZ1O “TIpomereii”, BBIIOJIHUTD 33JaHUE HA TECTUPOBAHUE

KoHTpoJibHbIe BONIpoChl/3aJaHUA:




3HaTE: MPUHIIAI JIeHCTBHS, 1.VkaxxuTe Hy’)KHOE€ COOTHOILIICHHE BETUYUHBI

XapaKTEPUCTUKH u nepeHanpsbkeHuil Ha obonouke CI1D-kabens u BpeMeHu
KOHCTPYKTUBHBIE 0COOEHHOCTH UX CYILIECTBOBAHMA IS CiIy4as, IOKa3aHHOI'O Ha PUC.
YCTPOMCTB OrpaHUYCHUS Hnuna kabens Lk, CKOpocTb paciipocTpaHeHUsT BOJTHBI L
NIEpPEeHANPSHKEHAN u ux A

COOTB?TCTBI/\I}G YPOBHsIM [ | l [ ,_,,_ .

BO3JICUCTBUI B . |
KBa3UCTALlMOHAPHBIX u o

MEPEXOIHBIX PEKUMaAX ' |

A) Uz =(0,4-0,8) Uxx; At=2Lxk/v

B) U2 =0; At=0

C) Ux =(0,4-0,8) Ua; At=Lk/v

D) Us =(0,4-0,8) Ux; At=Lx/v

E) Us =(0,4-0,8) Ux; At=Lxk/2v

2.I'ne neobxoaumo ycranoButh OITH st 3ammuTh
06010ukn CIID-kabenbHOM TUHUN O€3 TPAHCIO3UITUN
9KpaHOB, 3a3€MJICHHBIX B Hadaje U B KOHIIE

A) ycranoBku OIIH He Tpedyercs

B) B Hauane nuHumn

C) BO Bcex y3nax TPaHCIO3HUINH

D) B Hawasie u KOHIIE TUHUHU

E) B xoHI1IEe TMHUHN

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIICTCS
€CJIM 3aJIlaHU€E BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BHITIOJTHEHO

KM-4. 3amuThl 1a00paTOPHBIX padoT

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IMpoueaypa mnpoBeaeHHsi KOHTPOJbHOTO MeponpusTusi: KOHTpONBHOE MepompusiTHE
OPOBOJUTCS BO BpeMsl ayIUTOPHBIX 3aHATUH, 3alluTa Kaxaoi 1abopaTopHOM JOJKHA
OCYILECTBIISATHCS] HEMTOCPEICTBEHHO TOCIIE BBITOJIHEHHSI pa0OTBHI.
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KpaTkoe conep:kanue 3a1aHus:

Jns kaxxaoit 1ab0paToOpHOI BHIIOJIHUTE 33JJaHUE Ha IPEIBAPUTENbHYIO MOATOTOBKY, 3aJaHUE
Ha U3MepeHust, 0PopMUTH 0T4eT. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI, IPUBEIACHHBIC B
METOJIMYECKUX YKa3aHUSX MO BBIMOJIHEHUIO TAOOPaTOPHOM pabOoThI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: [PUHLINI JIEUCTBYS, 1.Ilepeuncaure ciocoObl MOBHIIEHUS UMITYJILCHOM
XapaKTEPUCTUKU u INEKTPUYECKOU

KOHCTPYKTHUBHBIE 0COOEHHOCTH IIPOYHOCTH IIPOJOJIBHON U30JILUN

YCTPOUCTB OTpaHUYECHUS

NepeHanpsHKCHUN U ux

COOTBETCTBUE YPOBHAM

BO3JCICTBUI B

KBa3UCTAllMOHAPHBIX U

IIEPEXOJHBIX PEKUMAX

3HAaTbh:  TEXHUYECKHE  ACIIEKTHI 1.Kakue mapameTpsl cXeMbl 3aMELEHHUS CETU BIUAIOT Ha
BIUSHUS ~ peXHMa  3a3eMJICHUs Ttok 033

HEHTpaliu Ha OOWMIA ypOBEHb
HAIESKHOCTH ©W  0€30ITaCHOCTH
IIEKTPUYCCKUX ceTei

2.3a cyer uero nociue noracanus nyru O33 B ceTu
BO3HHUKAET CMELIEHUE HEUTPAIH

3.KakoBbI XapaKTepHbI€ KPATHOCTH NEPEHANPSIKEHUM
TIPU TIEPEMEXKAIOIINXCSI TYTOBBIX 3aMbIKaHUSIX JJISI CETEH,
BBITIOJTHEHHBIX KaOensiMu 0JHO(Pa3HOTO U Tpex(Ha3HOro
WCTIOTHEHUS

4.Kakoii mapaMeTp XapakTepu3yeT HaCTPOUKY
kommneHcaruu JI'P? Kakue 3HaueHust npuHUMAET 3TOT
rapameTp B peKUMax HEJOKOMIIEHCAUH,
MEPEKOMITCHCAIMU U B PEKUME UICATbHON HACTPOUKHU
JAI'P

YMeTn: pacCuUuThIBAaTh €MKOCTHBIC
TOKM 3aMbIKaHUd Ha 3EMIII0 U
KpaTHOCTH AYTOBBIX
NEepeHANpsHKEHUH B CETAX ¢
W30JIMPOBAHHOM M PE3UCTHUBHO-
3a3€MJICHHON HEUTPAIIBIO

1.Paccunraiite He0oOX0IMMOE 3HAUYEHUE COITPOTUBIICHUS
pe3ucTopa AJig BBICOKOOMHOTO 3a3€MJICHUS] HEUTpalu
ceTu

2.CMemaHHas BO31ylIHO-KabenbHas ceTh 35 KB ¢
HEUTpaJIbIO, 3a3€MJIEH HOM Yepe3 Ayroracsiuuid peakTop,
XapaKTEepU3yeTCs CIEeNYIOIUMH TapaMeTpa

mu: CA=CB=CC=2,5uvx®, CAB=CBC=CCA =
0,25 mx®. PaccunTaiiTe eMKOCTHBIA TOK 3aMBIKaHHS Ha
3emito. Paccumraiite uaayktuBHOCTH JII'P 1t
CJIEIYIOLMX 3HAYEHUN CTENEHN HaCTPOUKHU
kommneHcaruu: q=0,8;9=0,9;q=1,0;q=1,1; q=1,2.
Pacuer npoBenute 1BaXK/bl: C y4ETOM U

0e3 ydera peaKTUBHOM COCTABIISIONICH COMTPOTUBIICHHUS
HelTpaneoOpasyromiero ycrpoiictea ®M30 no HyneBoit
MOCIE0BATEIBHOCTH, pACCUMUTAaHHOM B 11.1. Cuenaiite
BBIBOJI O HEOOXOIUMOCTH y4€Ta COMPOTUBICHUS
HeWTpaneoOpa3yromniero ycrponcraa npu Hacrporike J[I'P

YMeTb:  co3zaBaTb  pacyeTHbIE
MOJIENH YIPOLIEHHBIX CXeM
MOACTAHIMN I OIpEleIeHUs
KpaTHOCTEN IepeHanpsHKeHU N
Pa3IMYHON NIPUPOIBI

1.Paccuntarh NpoAgoJbHYIO EMKOCTh KaTYILIKH U €eMKOCTh
KaTYIIKA Ha CTePKEHb MarHUTONPOBOAa. BeranucianTs
BXOJIHYIO eMKOCTh 00MOTKH CBX. [locTpouTs Ha OTHHX
OCSIX pacrpeiesieHus B0 OOMOTKH Ha4aIbHOTO U
KOHEYHOT'O HANPSKEHUH, a TAK)Ke OTHOAOIIYIO
MaKCUMaJIbHBIX MTOTEHITHAJIOB, TIPH BO3/ICHCTBUN Ha
00MOTKY CTYIIEHYATOT0 UMITYJIbCA HAPSHKEHUS
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(bynakuus Xeucaiiaa). [Ipu mocTpoeHUX MOIB30BATHCS
MPEJCTaBICHUEM OOMOTKH CXEMOM C pacrpeieIeHHbBIMU
napamerpamiu. [Ipu ToM ke uMItysibce HOCTPOUTD
pacnpezeseHue rpajiueHToB

B110JTb 0OMOTKHM TipH t = 0, mput = /(2v) uipu t = 1/v

2.B cetn umeercs HecummeTpus paszHbix eMrocTeii: CC
=2,2 Mx®, CA = CB= 2,5 mx®. Paccunraiite
NEICTBYIOLME 3HAUEHUS HAIIPSDKEHUS CMEIIEHUS
HEHUTpanu U (pa3HbIX HANPSKEHUH B HOPMATILHOM
pexxumMe paboThl CETH JUISl CIIy4aeB U30JIMPOBAaHHON
HeWTpayii U1 3a3emieHus HeiTpanu yepe3 AP, uaeansno
HACTPOEHHBIN Ha KOMIIEHCALMI0 eMKOCTHOro Toka O33
CUMMETpUYHOM ceTu. [IpumuTe akTUBHOE
conpotusnenue AI'P rk = 12 Om, aktuBHOE
conpotusiieHue cetu Rc =3 Om, akTUBHYIO
poBoAMMOCTh (a3 Ha 3emiro g = 0,1 MxCwm, ydrure
MIPH pacueTe aKTUBHYIO H PEAKTUBHYIO COCTABIISIOLINE
COINPOTHBIICHUS HEUTPAIEOOpa3yIOIIETo YCTPOHCTBA
®M30 no HyIeBO MOCIIEOBATEILHOCTH, PACCUMTAHHbBIE
B 11. 1. [TocTpoiiTe 3aBUCUMOCTh HAMPSKEHUS CMEIECHUS
HEHTpaJI OT CTENIEHH PacCTPONKN KOMITEHCAINU 3

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIIU 3aJjaHue
BBITIIOJTHEHO MPABMIIBHO MJIM C HE3HAUNTEIbHBIMU HEJIOUEeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuku evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. TlepenanpspkeHus npu oHO(]A3HBIX 3aMBIKAHUSAX, CBA3b C PEKUMOM HEHTpanu
2. Cnoco0slI U cpejicTBa OrpaHrucHus (HeppOpPE30HAHCHBIX MTEPEHATPHKCHHN
3. 3amaua

IIpouenypa npoBenenust
DK3aMeH IPOBOJUTCA B yCTHOU opme, BpeMsi Ha MOATOTOBKY 60 MUHYT

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: UJ-1nk-2 JleMoHCTpUpyeT 3HaHUS yCTIOBHI BOSHUKHOBEHUS U
CIoCO0OB OTPAaHUYCHUS TIEPEHANIPSHKCHUH B DJIEKTPUUECKUX CETAX U MPUHIIUIIOB KOOPIUHALIUU
M30JSI1UU

Bonpocsl, 3aganus
1.AHTHpEe30HaHCHBIE TpaHC(HOPMATOPBI HANIPSHKEHUS
2.Ilpumenenue OITH g 3amute o6onouex CIID-kabeneit
3.Pacnpesesnenne UMITyJIbCHOTO HapsKEHUs BIOJIb 0OMOTOK Tpex(da3Horo tpanchopmaropa
4.Pa3BuTne MakCUMalbHbIX NepeHanpskeHuit mpu O33 B ceTax ¢ KOMIIEHCauell eMKOCTHBIX
TOKOB
5.3 runotessl pa3BUTHUS AYTOBBIX EPEHANIPSHKEHUN B CETSAX ¢ M30JIMPOBAHHON HEHTpasbio
6.3ammTa 0OMOTOK TpaHC(HOPMATOPOB OT BOJHOBBIX NEpeHANpsKEHU N
7.BnusiHue peakTopoB Ha pe30HAHCHBIE IEPEHAIPSHKEHUS B JUIMHHBIX JTUHUSX
8.Kparkas xapakTepuCTHKa PEXUMOB, IIPU KOTOPBIX BOZHUKAET (PeppOpE30HAHC B CETAX C
3a3€MJICHHON HEUTPAIIBIO

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakum ¢pakropom ornpenensiercss BOSHUKHOBEHHE MaKCUMaJIbHBIX NepeHaNpsyKeHU npu
OTKJIFOYEHUU HEHArpyXeHHbBIX TPaHCPOPMATOPOB
OTBeThI:
1. cpe3om Toka
2. BOCCTaHOBJICHHEM 3JIEKTPUUECKON MPOYHOCTH MEKKOHTAKTHOTO MTPOMEXKYTKA B
BBIKJIFOYATENIE
3. CKOPOCTBIO BOCCTAHOBJICHUS HAIIPSKEHHUS MTOCIIE TAllIeHHsI TyTH B BBIKJIIOYATENe
4. IOBTOPHBIMM 3aKUTaHUSIMU IyTH B BBIKJIIOYATENE
5. TOKOM HaMarHMYUBaHUS
Bepuriii otBerT: 1
2.Uewm ompenensieTcss KOHEYHOE pacIipeiesIieHue HaMPsHKEHUS BI0JIL OOMOTKHY TpaHchopMaropa
IIPYU BO3JIEHCTBUYU UMITYJIbCHBIX HaIlPSHKEHUN

OTBeTHI:
1. MHIYKTUBHOCTSIMH OOMOTKHU
2. BXOJIHOHM €MKOCTBIO TpaHcopmaTopa
3. EMKOCTSIMU BUTKOB
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4. MEXBUTKOBBIMU €MKOCTSIMHU KaTYIIKU
5. IpOAOIBHBIMU EMKOCTSIMHU KaTYyLIKU
Bepwuriit otBert: 1
3.Kakue meponpusiTus UCIOIB3YIOT JIJISl OTPaHUYCHHS] KOMMYTAIIMOHHBIX TIepeHaNpsKeHUN B
CETAX C 3a36MJIEHHOW HEUTPAJIbIO

OTtBeThI:
1. 3a3eMJIeHHE HEUTpaJIM Yepe3 pe3ucTop
2. 3a3eMJIEHHE HEUTpaIK yepe3 Tyroracsuiiuii peakrop
3. yIpaBJeHHE MOMEHTOM OTKJIFOYEHUS BBIKIIOYATEIIS
4. npuMEeHEHNE BBIKIIIOYATENEHN C IIYHTUPYIOIUMU PE3UCTOPAMHU
5. IpPMMEHEHHUE IIYHTUPYIOIIUX PEaKTOPOB
6. nmpumenenue OITH 1 BEHTHIIBHBIX pa3psIHUKOB
Bepnwiii otBer: 3,4,5
4.]1na BeiOopa Texanyeckux xapakrepuctuk OITH B kakux «oco0bix ciydasx» 110-750 kB
HE00X0/IMMO MIPOBE/IEHUE PaCUETOB:

OtBeTsl:
1. BHyTpeHHuX nepeHanpsikeHuit Ha PY, k koropsiM npucoenunensl BJI 500- 750 kB punoi
6omnee 200-300 xMm;
2. BHYTPEHHHX (KOMMYTAI[HOHHBIX) TIepeHanpspkeHuit Ha PY, Ha KOTOPBIX yCTaHOBIIEHBI
6arapen KOHJICHCATOPOB;
3. BHYTPEHHHX IepeHAINpsHKEHUH Ha dIIEKTpoIepeiayax, OCHAICHHBIX YCTPOHCTBaMU
npoaoasHoii komneHcaruu (YIIK);
4. BHemHUX (Tpo30BBIX) NepeHanpspkenuit Ha BJI 110-750 kB, He o0iagaromux JOCTaTOYHOM
IPO30YyNOPHOCTHIO,
5. BHEUIHMX MEpEeHAIPSDKEHHH B CeTAX C () (HEKTUBHO 3a3eMIICHHON HEHTpaIIbIo IPpH
pa33eMIIEHUH YyacTu HelTpaseil TpanchopmMaTopoB

Bepnwiii otBer: 1,4
5.Kakomy sIBI€HHIO COOTBETCTBYET rpapuk U3MEHEHHs HAPSXKEHUS MOCTe ralleHust JyT B

MECTE OI[HO(baSHOFO 3aMbIKaHHs Ha 3€EMIIIO
Ue,

Ve

OtBeTsI:
1. Guenuii pa3HBIX HAMPSHKEHUH B KOMIIEHCUPOBAHHOW CETH MPHU pacCTpoike
2. BOCCTaHOBJICHHUS HANpPSKEHUS Ha MOBPEXKJICHHOH (a3e MpHu pe3uCTUBHOM 3a3eMJICHUN
HEUTpaIn
3. BOCCTaHOBJICHUS HAIIPSDKEHUS Ha IOBPEXKICHHOM (Daze mpu pe30HaHCHOM 3a3eMJICHUN
HEUTpaJIn
4. 6ueHunit Ga3HbIX HAIPSHKEHUH B CETU C U30JIMPOBAHHON HEUTPAIIbIO
5. BOCCTAHOBJIEHUS AIEKTPUUECKON MPOYHOCTH U30JSLNUN B MECTE ITOBPEKACHUS
Bepuniii otBeT: 1
6.'padvk U3MeHeHHsI KaKo BETMYMHBI IPUBEJIEH HA PUCYHKE

> =5 R

Shokbo

)

! Mt ;Iﬂfu\,\ TN N

ki J [

OTBETHI:
1. HanpsbkeHus Ha HelTpanu 1o runorese Ilerepca-Crnensina

14



2. HanpspKEeHUs Ha HeWTpanu 1o runorese [lerepcena
3. HanpsHKEHUs Ha HEUTpasu 1o runotese benskona
4. ToKa B MecTe 3aMbIkaHus 1o runote3e [lerepcena
5. HampspKEHUs Ha MOBpeIeHHOM (ase mo runorese benskopa
Bepuriii otBert: 1
7.Kakoii pexxuM HEeHTpain oOecrieunBaeT CTeKaHue 3aps/ia HyJIeBOH MOCIe0BaTeIbHOCTH 3
BpEMsI MEKY OMKalIIMMU 3aMbIKAHUSIMU, COCTABJISIOLIEE ITOIYIEPHUO IPOMBIIIEHHOM
YacTOThI

OTtBeTsI:
1. pe3ucTUBHOTO 3a3€MJICHUS
2. pe30HAHCHOTO 3a3eMJICHUS
3. U30/1IMpPOBAHHOM HEUTpaIn
4. KOMOMHUPOBAHHOTO 3a3EMJICHHUS
5. IIyXO0ro 3a3eMJIEHUs
Bepnsiit otBeT: 1
8.Kakoli TOK MpoTeKaeT 4epe3 MeCTO 3aMBIKAHHSI B PEXKHME MTEPEKOMITCHCAIIUN

OTBeTHI:
. MHIYKTUBHBINA, AaKTUBHBIM U BBICIIUX TAPMOHUK
2. eMKOCTHOM
3. MHIYKTUBHBIN
4. aKTUBHBIN U BBICIIUX TAPMOHUK
5. eMKOCTHOM, aKTUBHBIN M BBICIITUX TAPMOHUK
Bepnsiit otBeT: 1
9.13 Kakoro yciaoBusl ONPEEsAeTCs BEIMYMHA COPOTUBIIEHUSI BRICOKOOMHOTO PE3UCTOpa,
00€eCTIeunBaroIIero OrpaHuYEHUE JYyTOBBIX TTEPEHANPSHKCHHUI

OTBeTHI:
1. paBeHCTBa €MKOCTHOTO U UHAYKTUBHOT'O TOKOB
2. paBEHCTBa EMKOCTHOTO TOKa TOKY Tpexdaznoro K3
3. Unr=0,4U¢dpm
4. Unep=2,4Udpm
5. paBeHCTBAa EeMKOCTHOTO U aKTUBHOTO TOKOB
Bepnsiit otBeT: 1
10.Kakast KOHCTpYKIIHSI 0OMOTOK TpaHc(hopMaTopa o0ecrieurBaeT HauTyylllee BEIpaBHUBAHUE
HANPSDKEHUS BJIOJTb OOMOTKH IPH BO3ACHCTBUH UMITYJILCHBIX HATIPSDKCHUH

OTBeTHI:
1. Karymeynas neperiereHHas 0OMOTKa
2. Karymieunas HenpepbIBHasi 0OMOTKa
3. BunroBas oOMOTKa
4. Karymieunass 0OMOTKa C XOJIOCTHIMUA BUTKaAMH
5. KomOunupoBaHHast KaTymieyHas o0OMOTKa
Bepnpsiit otBet: 1

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIBHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

UtoroBass ouenka ¢opmupyercs BAPC ¢ yderoM OILEHOK TeKyledl YycmeBaeMoCTd
3K3aMEHAI[MOHHON

u
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

[Tpouieaypa 3amuThl MPOXOAUT B (hopMe MyOIIMYHOTO JTOKIA/Ia C MPE3CHTAIMEH OCHOBHBIX
MaTepuaioB KypCcOBOTO IIPOEKTa

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuku 8vlnoiHeHus: sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenun umo2060i OUEeHKU no Kypcy

Urorosas ouenka popmupyercs BAPC ¢ yueToM OIleHOK TEKyIIel YCIeBaeMOCTU U TOJTyYeHHOU
Ha 3a1uTe

17



