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Pabouyto mporpamMmy cocTaBuiI(H):

K.T.H., IOIEHT Kadeapbl «DJIEKTPOCHAOKEHUE U JICKTPOTEXHUKA, Ho1eHT Ky3neror B.H.

(OonarcHocms, yueroe 3eanue, cmenens, Pamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

v OtcyTCcTBYET

Pentensenr

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIminHbl coctaBiena Ha ocHoBaHnuu ®I'OC BO u yyeOHoro miana
HAarpaBJIeHUs TOATOTOBKU
13.03.02 DneKTpoIHEpPreTHKa 1 AMEKTPOTEXHUKA

Cpok neiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» gexadps 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporokoin 3acenanust Ne 2 ot «12» cenra0ps 2018 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb ocBOEHMS AUCUUILIMHBI — 1aTh TEOPETUYECKHUE 3HAHUS B 00JIaCTH JIEKTPOMAarHUTHBIX
U JJIEKTPOMEXAHUYECKHUX IIEPEXOJHBIX IPOLECCOB, a TAK)KE IPAKTUYECKUE HABBIKM pacyeTa Iapa-
METPOB PEXUMOB KOPOTKHX 3aMbIKaHUH U 0OpBIBOB (pa3; OLIEHKM M aHAJIM3a CTaTHYECKOW U JUHA-
MUYECKON YCTOMYUBOCTH B AIEKTPOIHEPIETUUECKUX CUCTEMAX.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI " IIPAKTHKHW, HA OCBOCHHUHU KOTOPBIX 6a3preTc;1 JaHHas AUCHMIIIINHA: «Teo-
PETHYCCKUEC OCHOBLI DJICKTPOTCXHUKU ), ((9H€KTpOCH216)KeHI/Ie>), «TexHuKa BEICOKHX HaHpﬂ)I(eHHﬁ)).

I[I/ICIII/IHJII/IHI)I W IPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JAUCHUITIIMHBI HGO6XO[[I/IMO KakK

npenmectytoniee: «CUCTEMbI 3JIEKTPOCHA0KEHUS MPOMBIIUICHHBIX MpeanpusiTuily, «Cucremsl
AIIEKTPOCHAOKEHUS TOPOJIOBY.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIETEHIIHH
(Ko 1 HAMMEHOBAaHUE)

NuagukaTopbl 10CTH-
JKeHHSs] KOMIIeTeH Ui
(K0l ¥ HAUMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[TK-1 Cnocoben y4act-
BOBAaThH B HpOCKTI/IpOBa-
HUH CUCTEM 3JICKTPO-
cHa0XeHHUsT 00BEKTOB

TIK-1.3 BrinonHsieT BbI-
60p 0b6opyHOBaHUs ISt
OTJIEBHBIX Pa3/IeoB
MPOEKTa Ha Pa3TUIHBIX
CTaIUAX TPOCKTHPOBAHHS
CUCTEM DJICKTPOCHa0XKe-
HHUA 00BEKTOB

3HaTh: (PU3UUYECKHE OCHOBBI 3JIEKTPOMArHUT-
HBIX U BJICKTPOMEXaHUYCCKUX NEPEXOJHBIX
IPOLIECCOB B AIEKTPOIHEPTETUUECKUX CUCTE-
Max, CUCTEMbI CAUHHUIL U CXCMbI 3aMCIICHUA
90C, nonyueHus U NOpSAOK pacuéra mnepe-
XOJIHBIX MIPOLIECCOB

VYMeTh: COCTaBIATH CXeMBI 3aMerieHus DIC,
PacCUMTHIBATH MapaMeTPhl JJIEMEHTOB U Ta-
paMeTphbl aBapUIHBIX PEKUMOB

Brnaners: MeTogamu pacdera 3J€KTPOMAarHuT-
HBIX U BJICKTPOMEXAHUYCCKUX MEPEXOJIHBIX
IIPOLIECCOB IIPU ABAPUNHBIX PEKUMAX

I1K-3 Cnocoben npu-
MEHSITh 3HaHHE 0COOCH-
HOCTEH XapaKTepUCTUK
DIIEMEHTOB JJIEKTpHUe-
CKHX CceTel, crmocoOoB
NPOM3BOJICTBA U HC-
HI0JTB30BaHUS JIEKTPHU-
YECKOU YHEPTUU B IIPO-
(beccruoHanbHOM nes-
TENLHOCTH

[IK-3.1 IemoHcTpupyet
3HaHUE 0COOCHHOCTEH 1
XapaKTEPUCTHUK JIEMEH-
TOB JIEKTPO3HEPTeTHYE-
CKHX CHUCTEM

3HaTh: TEXHOJIOTHU MOACINPOBAHUSA SJICKTPU-
YCCKUX 3JICMCHTOB JIA UCCIICAOBAHUA pa3-
JIMYHBIX BHCKTPO(I)I/ISI/I‘ICCKI/IX MIpoOLCCCOB

YMmeTh: 00pabaThiBaTh, aHATU3UPOBATH U
MPEICTaBIATh PE3yJIbTaThl U3MEPEHHI, Olle-
HUBATh JIOCTOBEPHOCTh PEIICHUH, TPUHUMAE-
MBIX TI0 UX pe3yJIbTaTaM

Bnagers: 0a30BBIMH HaBBIKAMU MOoAeCInpoBa-
HUA JICKTPUICCKUX DJICMCHTOB IJI UCCIICI0-
BaHUA pa3JIMIHBIX SJ'IGKTPO(l)I/IBI/ILIeCKI/IX npo-
OCCCOB




4. CTpyKTYpa M coJep:KaHue TUCHUILIMHBI

Buna ®opMbl TEKYLEr0
MoayJanb qe0- HanmMmenoBaHue TeM 3aHATHH KOHTPOJIA (HauMe-
Ay i N Cemectp | O0bem, u.| Bbamabsl | UHTEpakTHB, 4. P (
(pa3nen) HOH pa- (yueOHoO# padoThI) HOBaHME OLIEHOYHOI0
00ThI cpeacrsa)
1. Cuctemrl equ- |JIek. 1.1. [Ipenmet u conepkaHre AUCUUTUIAHBI. 6 1 - -
HHI[ U CXEMBI 3a- Haznavenue pacueToB KOPOTKUX 3aMbIKaHU
MemeHus 99C B DOC. OCHOBHBIE JOMYILIEHUS U PACUETHBIE
YCIJIOBHSI.

1.2. CucTeMBl IUHHAL] — OTHOCHUTEIIBHEIC B
MMEHOBaHHbIC. BBIBOA THMOBBIX (hOPMYII.

1.3. Cxembl 3aMeIlIeHUs — ITpaBUJIa COCTaBIIC-
Hus. [IpeoOpazoBanne cxeM 3aMenIeHusl.

IIp. Pewenue 3amau no moayio 1 6 1 - - O1nieHKa peleHus
MPaKTUYECKUX 3a/1a4y U
[IPOBEPKA YCBOCHUS
Marepuaia

Cp. N3ydenune KOHCIIEKTOB JIeKUMi. M3yuenune 6 24 - -
TEOPETUUECKOr0 MaTeprala o ydeOHuKaM 1
y4eOHBIM MTOCOOHSIM C MOATOTOBKOW OTBETOB
Ha BOIIPOCHI. HOHFOTOBK& K IPpaKTUYCCKUM
3aHATHIM U J1a00paTOPHBIM paboTam.

2. Ananus pexu- |Jlek. 2.1. Anamu3 cummerpuyHoro K3 B nenu, nu- 6 2 - -
MOB TpExhazHOTO TaeMOH MCTOYHHKOM OECKOHEYHOH MOIIHO-

KOPOTKOT'O 3aMbl- ctd. Ilonuei Toxk K3 U ero cocraBisromniue.

kaHus B O0C VY napusrii Tok K3.

2.2. Pacuer pexumoB K3 ¢ HOMHHAJIbHBIM
HanpspkeHueM Hioke 1 kB.

2.3. Tpéxdazupie K3 B 11enu, nmuraemMoin uc-
TOYHUKOM KOHEYHOU MoiHOCTH. [lapametpbl
CHHXPOHHOTO T€HEpaTopa MpPHU Pa3HBIX PEKHU-
Max K3. YcranoBuBmIMIiCS U CBEpXIEpEXo/I-
HbIM pexuM K3.




Bun ®opMbI TEKYLIETO
Mopnyasb y‘jeﬁ- HanMeHOBamile TeM 3aHATHH Cemecrp | O6bem, . Bawier | Hurepaktus, u. KOHTPOJIs (HauMe-
(pa3aea) HOI1 pa- (y4eOHOI1 pabdoTHI) HOBaHHUE OL[EHOYHOI0
00TBI cpeacrsa)
2.4. Bausaue APB reneparopoB Ha pesKHMBbI
K3.
IIp. Pemrenue 3amau mo mosyinio 2 6 1 - - OreHka penieHus
[PAKTUYECKUX 3a/1a4 U
[IPOBEpPKa YCBOEHUS
MaTepuaa
JIao0. JIaGoparopnas padora Ne 1 6 2 - - Omnpoc Ha nadboparop-
HBIX 3aHATUAX IO
TEOPETUYECKOMY Ma-
Tepuay.
Brinosinenue u 3anm-
Ta 1abopaTOpPHBIX pa-
oot
Cp. N3yuenune KoHCIEKTOB JIeKUMM. M3yuenue 6 24 - -
TEOPETUYECKOr0 MaTeprasa 1o yueOHuKam u
y4eOHBIM [TOCOOUSM C MOATOTOBKOW OTBETOB
Ha Bompockl. [IoAroToBKa K NPaKTHUECKUM
3aHATHUSM U J1a00OpPaTOPHBIM paboTaMm.
3. Ilpaktuueckue |Jlek. 3.1. Meron pacu€THBIX KpUBBIX. JlomymieHus 6 1 - -
METO/]Ibl pacuera Y TIOPSZI0K pacuéra.
[PEKUMOB TPEX- 3.2. Beibop oOopymoBaHHs MO CTOHKOCTH K
¢daznoro K3 tokam K3.
3.3 IlpakTudeckue MeToabl pacuéra Tpexdas-
HbIX K3 Ha ctopone Huxe 1 kB.
IIp. Pemenue 3agad mo moaysnio 3 6 1 - - O1neHKa peneHus

MPAaKTUYECKHX 3a/1a4 U
MIPOBEPKa YCBOEHUS

MaTcpHrajia




TEOPETHUECKOT0 MaTeprala o ydeOHruKaM u
yueOHBIM MTOCOOHSIM C MOATOTOBKOW OTBETOB

Bun ®opMbI TEKYLIETO
Monayanb y'jeﬁ- HanMeHOBaHILIe TeM 3aHATHIl Cemectp |Obem, u.| Bawib | MHTepakTus, u. KOHTPOJIs (HamMe-
(pa3aea) HOI1 pa- (y4eOHOI1 pabdoTHI) HOBaHHUE OL[EHOYHOI0
00TBI cpeacrsa)
Cp. N3ydenune KOHCIIEKTOB JieKUMil. M3yuenue 6 24 - -
TEOPETUYECKOr0 MaTepuasa 1o yueOHuKam u
y4€OHBIM ITOCOOMSM C MOATOTOBKON OTBETOB
Ha Bompockl. [IoAroToBKa K MPaKTHUYECKUM
3aHATUSAM U J1a0OpaTOPHBIM paboTam.
4. Ananu3s Jlek. 4.1 Bunbl HeCUMMETPUYHBIX aBapuil. Metoj 6 2 - -
HECHUMMETPUYHBIX CUMMETPUYHBIX COCTABJISIFONIUX JUIsI aHAJIK3a
KOPOTKHUX 3aMbl- HK3.
KaHUI 4.2. CxeMmbl pa3IMYHBIX IOCIEAOBATEIBHO-
CTEH U MpaBUIa UX MOCTPOCHHUS.
4.3. IlpaBuno SKBUBAJIEHTHOCTU MpPSIMOW IO-
cnenoBarenbHocTU. CpaBHeHMe Tskectu K3.
4.4. BexTopHbIe TUArpaMMbl U KOMIUIEKCHBIE
cxeMmbl 3amenienus A caydaes HK3.
IIp. Pemenue 3amau mo moymio 4 6 1 - - OreHka perieHus
MPaKTUYECKUX 3a/1a4 U
[MPOBEPKA YCBOCHUS
Marepuana
JIab. JlabopaTtopHas pabota Ne 2 6 2 - - Ornpoc Ha mabopaTtop-
HBIX 3aHATUSAX IO
TEOPETHUYECKOMY Ma-
Tepuany.
Brinonnenue u 3anm-
Ta J1abopaTOPHBIX pa-
oot
Cp. N3yuenune KoOHCIEKTOB JIeKUMM. M3yuenue 6 24 - -




Moayab
(pa3aea)

Bun
yueo-
HOI1 pa-
00ThBI

HaunmeHnoBanue TeM 3aHATHH
(y4eOHOI1 pabdoTHI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIs (HamMe-
HOBaHME OL[CHOYHOI0
cpeacrsa)

Ha Bonpockl. [lororoBka k nNpakTHYeCKUM
3aHATUSAM U JJa0OpaTOPHBIM pabOTaM.

5. IlpakTrueckue
METO/JIbI pacuera
HECHUMMETPUYHBIX

K3

JIek.

5.1. Merox pacyeTHBIX KPUBBIX JUIsl CiIydas
HK3. VY napusiii Tok HK3. HK3 B cetsix Himke
1000 B. Ilepexoanslii mpouecc B Harpyskax
pu HecuMMeTpuuHbIX K3.
5.2. Meton pacueta MPOCTOTO 3aMbIKaHUS.
KomneHcupoBaHHbIE CETH.

IIp.

Pemenue 3agad mo Mmoaynto 5

Onenka pereHus
NPaKTHYECKHUX 3a]a4 U
MPOBEPKA YCBOCHHS
MaTepHaa

N3yuenne KOHCIIEKTOB JieKui. M3yduenue
TEOPETUYECKOIr0 MaTepuaa o yueOHuKam u
y4eOHBIM TOCOOMSIM C MMOATOTOBKON OTBETOB
Ha BoMNpockl. [IoAroToBKa K IPaKTUYECKUM
3aHITHUSIM U J1a00paTOPHBIM paboTam.

24

6. AHanu3 u pac-
YEeT MPOJAOJIBHOU
HECUMMETPUU U
CJIOYKHBIX aBapuiu

JIek.

6.1. OOpeIBBI a3 U METOAbl MX pacyera.
KommuiekcHble cXeMbl 3aMeleHusl U BEKTOp-
HbI€ IMarpaMMbl IIpH 0OpHIBaX.

6.2. CioxHble BUbI aBapui — aHaJM3 U pac-
YET.

6.3. [IporpammMHOe oOecnieueHue sl aHaIu3a
nepexoHbIX npoueccos B 99C.

IIp.

Pemenue 3agad mo moymto 6

O1neHKa peneHus
MPaKTUYECKUX 3a/1a4 U
MMPOBEPKA YCBOCHMUSI

MaTcpHrajia




lIM3a CTaTUYECKOU
[YCTOMYHBOCTH

D0C

yn. Kpurepunm cratuueckoil ycTONYMBOCTH
(CY). Uneanwsubrit nmpenen momHocTH. [lpe-
nenbHbI yron CY.

8.2. Bmusame »sddexTa SBHOMOTIOCHOCTH
cuHXpoHHOM MamuHbl Ha CY. Bekrtophnas
quarpamma, yrioBble XapaKT€PUCTHKHU SIBHO-
MIOJIFOCHOTO T€HEPATOPA.

Bun ®opMbI TEKYLIETO
Monayanb y'jeﬁ- HanMeHOBamile TeM 3aHATHIl Cemectp |Obem, u.| Bawib | MHTepakTus, u. KOHTPOJIs (HamMe-
(pa3aea) HOI1 pa- (y4eOHOI1 pabdoTHI) HOBaHHUE OL[EHOYHOI0
00TBI cpeacrsa)
Cp. N3ydenune KOHCIIEKTOB JieKUMil. M3yuenue 6 24 - -
TEOPETUYECKOr0 MaTepuana no yueOHuKam 1
y4€OHBIM ITOCOOMSM C MOATOTOBKON OTBETOB
Ha Bompockl. [IoAroToBKa K MPaKTHUYECKUM
3aHTHUSIM U J1a00paTOPHBIM paboTam.
7. O0miue noust- | Jlek. 7.1. O6mue nousTHs 00 ycroitunBoctu D9C. 6 1 - -
TUst 00 yCTONYH- 7.2. OCHOBHBIC JMOIYIICHUS W PACUETHBIC
BocTH DOC YCIIOBHSL.
7.3. 3amac cratudeckoit ycroitunBoctu (CVY)
U uX HopMbl. Ha3HaueHue pacyeToB yCcTOWYH-
Boctu DOC.
IIp. Pemenue 3agau mo moaysmto 7 6 1 - - OueHka penieHus
MPAKTUYECKUX 3a/1a4 U
[IPOBEPKA YCBOCHUS
MaTepuasa
Cp. N3yuenune KoHCIEKTOB JIeKUMM. M3yuenue 6 24 - -
TEOPETUYECKOr0 MaTeprasa 1o yueOHuKam u
y4eOHBIM [TOCOOUSM C MOATOTOBKOW OTBETOB
Ha BOMPOcCHl. [1oIroToBKa K MPaKTHUYECKUM
3aHITHIM U J1a00paTOPHBIM paboTam.
8. Metonb! ana- | JIek. 8.1. BektopHas nuarpamma >3JIE€KTpoIepena- 6 1 - -




Bun ®opMbI TEKYLIETO

Moayab yueo- HaumeHoBaHue TeM 3aHATHI KOHTPOJIs (HamMe-
N . Cemectp | O0beMm, 4.| banabl | UHTEpakTHB, 4.
(pa3aea) HOI1 pa- (y4eOHOI1 pabdoTHI) HOBaHHUE OL[EHOYHOI0
00TBI cpeacrsa)

8.3. Bunel u BnusiHue APB cunxponHOro re-
Heparopa Ha CVY. BekTopHble auarpammbl
pex)uMa PeryIupoBaHUs BO30YKICHHUS.

IIp. Pewenue 3amau no moayino 8 6 1 - - O1nieHKa peleHus
MPaKTUYECKUX 3a/1a4y U
MIPOBEPKa YCBOCHUS
Marepuaia

Cp. N3yuenune kKoHCIIEKTOB JieKuid. M3yuenue 6 24 - -
TEOPETUYECKOT0 MaTepHasa 1o yaieOHuKam u
y4€OHBIM [TOCOOUSAM C MOATOTOBKOW OTBETOB
Ha Bomnpockl. [IoAroToBKa K NPaKTHUECKUM
3aHATHUSM U J1a00OpPaTOPHBIM paboTaM.

9. Metoap! aHa- | Jlek. 9.1. unamuueckas ycroiuuBocth (V) 6 1 - -
mu3a TUHAMH4e- AIIEKTPOCTAHIIUK, paboTaromieid Ha IIMHBI

CKOM YCTOMYHMBO- OeckoHeUHOM MOMIHOCTUA. OTKITIOUEHUE IETH

cti DOC u eé nByxuenHou auHuu. [IpaBuno mnomanei. 3a-

PJIEMEHTOR mac JIV.

9.2. Cxemsl 3aMellleHus IPU KOPOTKOM 3aMbl-
KaHUU. ABapuiiHBIE YIJIOBBIE XapaKTEpHUCTHU-
kd. [IpenenbHblil yroa OTKIIOUEHUS aBapUH.
9.3. JluHamuueckas yYCTOMYMBOCTH Y3JIOB
Harpy3ku. I[Iyck CII u A/l. Habpoc Harpysku
Ha CJl u AJl. Camozanyck AJl u CJI.

IIp. Pemrenue 3apau no moaynio 9 6 1 - - OueHka pemeHus
MPaKTUYECKUX 3a/1a4d U

[IPOBEPKA YCBOCHHUS
MaTepHaia

Cp. N3ydenune KoOHCIEKTOB JIeKIMil. M3yuenue 6 24 - -




Moayab
(pa3aea)

Bun
yueo-
HOI1 pa-
00ThBI

HaunmeHnoBanue TeM 3aHATHH
(y4eOHOI1 pabdoTHI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIs (HamMe-
HOBaHME OL[CHOYHOI0
cpeacrsa)

TEOPETUYECKOr0 MaTepuaia 1o yueOHuKam u
y4eOHBIM MTOCOOUSIM C MOATOTOBKON OTBETOB
Ha Bomnpockl. [IoAroToBKa K NPaKTUUECKUM
3aHATUSAM U JJa0OPATOPHBIM pabOTaM.

10. Metoas! co-
XPaHEHUs yCTOM-
YMBOCTHU CIIOKHBIX

D0C

JIek.

10.1. CpenctBa NOBBILIEHUS YCTONYHMBOCTH
99C. AIIB nunwuii. APB u ¢dopcupoBka Bo3-
OyxneHus reHepaTopoB. PerynaupoBanue
MOLIHOCTH TypOuH. CrucTeMHas aBTOMaTHKa —
OTKJIFOUYEHUE YacTU E€HEpaTOpOB, JIEKTpHUUE-
CKO€ TOPMO’KEHHE, YaCTOTHAas pa3rpys3ka, Je-
JICHUE CUCTEMBI.

10.2. CucreMHbIE aBapuu U UX IMOCIEICTBUS.
JlaBuHHBIE MpoOIECCHl — MEPBI MPEJOTBpallie-
HUS ¥ JIMKBUJIALUS TIOCIIEICTBUH.

Cp.

HOI[FOTOBKa K UTOT'OBOMY TCCTHPOBAHUTIO
(9K3aMeny)

36

PykoBOJICTBO: KypcoBbI€ pabOTHI

KoHnTponb

8,65

ITA

Craua ’K3aMeHa

0,35

Hroro:

252




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jljis OlleHKU 3HAHUWM, YMEHHUS M YpOBHS IpPO(ecCHOHAIBHBIX KOMIETeHLIUH, MpuodpeTae-
MBIX BBIITYCKHHUKOM B MPOIECCE U3YUCHUS TUCHUTLIIUHBI « JEKTPOMATHUTHBIE U JIEKTPOMEXaHUYe-
CKHE IEPEeXOJHbIE MPOLECCHl B 3JIEKTPOIHEPreTHUECKUX CHUCTEMax», HCIOJIb3YIOTCS CIEAYIOIIne
00pa3oBaTesibHbIE TEXHOIOTUH:

- IEKUUU C UCTIOIb30BAaHUEM MYJIbTUMEINITHOTO 000pyA0BaHUS;

- TPAaKTUYECKUE 3aHATUS C YCTHBIM ONPOCOM OOYyYaroIMXCs M 3aKpeIuIeHHeM TeopeTHde-
CKOT'0 MaTepuaa;

- 1abOpaTOpHBIE 3aHATHUS, KOTOPbIE TO3BOJIAIOT MPHOOPECTH MPAKTHUECKUE 3HAHHS M HABbI-
KM pabOThl C HOPMAaTUBHOM, METOAMYECKON, HAYYHO-TEXHUYECKON U CITPABOYHOM JIMTEPATypO;

- UHJIUBUIyaJIbHBIC U TPYIIOBbIE KOHCYJIbTAIUU O TEOPETUUECKUM U IIPAKTUYECKU BOMPO-
caMm Kypca;

- BBIIIOJIHEHUE KYpCOBOW pabOThI;

- IPOBEIEHUE CEMHUHApPA C LTI (HOPMUPOBAHUS U Pa3BUTHUS MPO(eCcCHOHABHBIX HABBIKOB,
00yJaromuxcs;

- IPOBEACHHUE PA3NUYHBIX (POPM CaMOCTOSTENBHON PabOThl, KOTOpAsk BKIIOYAET MOJATOTOBKY
K JICKIIAOHHBIM U TTPAKTUYECKUM 3aHSATHUSM.

6. MeToguyecKkue yKazaHus 110 OCBOCHHIO AU CUMILIMHBI

6.1. OGyuarommcs HEOOXOIMMO O3HAKOMHTBCA: C COAEp)KaHUEM pabodell IporpaMMel
JAUCHUIIIMHEIL, C OCIIAMHA U 3aJa4aMU JUCHHUIIIIMHEBI, €€ CBA3AMHA C APYTUMHU JUCHUIITIMHAMHA 06pa30-
BaTeJIbHOU IIPOTrpaMMbl, METOAMYECKHUMHU Pa3pabOTKaMH 110 JaHHON JTUCIUITIIHHE.

6.2. B xone nekuuii paccMaTpUBarOTCSl OCHOBHBIE TIOHATHUSL TEM, CBA3aHHbIE C HUMHU TEOpe-
TUYECKHE U MPAKTUYECKHE BOMPOCHI, TAIOTCS PEKOMEHJAIMU [T CAMOCTOATENbHOM paboThl U MOJ-
TOTOBKC K IMMPAKTUYCCKHUM 3aHATUAM. HOBTOMy HU3ydCHUEC NUCHUIITIMHBI Tpe6yeT CUCTEMATHUYECKOI'O
Y TI0CJIEI0BATENIBHOIO HAKOIUIEHUS 3HAHUH, CIIEN0BATENbHO, MPOIYCKHA OTAEIbHBIX TEM HE MO3BO-
0T TIIyOOKO ocBouTh mpenmer. llepen ouepenHod Jnekuued HEOOXOAUMMO MPOCMOT-
PETH/TIOBTOPUTH MaTepHalibl Mpenblayiei gexuuu. [Ipu 3aTpyHeHUsX B BOCHIPHUATHM MaTepuaa
CJICOy€CT O6paTI/ITI)C$[ K OCHOBHBIM JIMTCPATYPHBIM UCTOYHUKAM.

6.3. Meronnveckue yka3aHHs MO0 NOATOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSM.

B xone mpakTudeckux M Ja0OpaTOPHBIX 3aHATHM YIIyOJSIOTCS M 3aKpEIUISIOTCS 3HAHUA
00yyaroImuxcst Mo psAy pacCMOTPEHHBIX Ha JIEKIMSIX BONPocoB. [Ipu moaAroToBke Kk mpakTHYECKUM
1 1a00paTOPHBIM 3aHATHUSIM O0YUYAIOIIHICS JOHKEH:

— U3y4UTh PEKOMEHIOBAHHYIO JINTEPATYPY;

— U3YYUTh MaTEPHAIIbI JICKIIUI;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOl TEME;

— BBIIIOJIHUTH JOMAIIHEC 3aJaHUEC, PEKOMCHIOBAHHOC IMPEIOAaBaTCICM IIPU U3YUCHHUUN KaxK-
JIOM TEMBI 3aHSTHSI,

— IOATOTOBUTH OJIAHK OTYETa MO JabopaTopHOI padoTe.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3JIMYHOTO POja 3aJaHui U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro MarepHualia o ydeOHHKaM U y4eOHBIM MOCOOMSIM C
MOJATrOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpoIb caMocTosTenbHONU paboThl 00yJaromuxcs Haj
IIPOrpaMMOil Kypca OCYLIECTBIIIETCS B X0/1€ MPAKTUUECKUX 3aHITHH (YCTHBIA OINpOC, pelieHne 3a-
Ja4, MyOJIMYHOE BRICTYIJICHHUE C JIOKJIAZIOM 10 BRIOpaHHOU TeMe, TECTUPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
6 [1K-3.2 JlaGopartopusbie paboTsl 1-3
3amaun Uisi KOHTPOJBHBIX paboT MO Te-
Mam 1-4

BrinonHenue xypcoBoi paboThl
TecroBrie 3amanust Ne 1-500
Bomnpocs! 115 sx3amena Ne 1-60

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA
7.2.1. JlabopaTopHbIe 3aHATHS
Tempbl 1a00paToOpHBbIX padoT

Jlaboparopnas pabota Ne 1. Pacuer tpexdasznoro K3 na cropone nuke 1000 B (B uenu, nu-
TaeMON MCTOYHUKOM OECKOHEUHON MOIIHOCTH).

Jlaboparopnas pa6ota Ne 2. Pacuer tpexdaznoro K3 B memnu, nuraemoil HCTOYHHUKOM KO-
HeuHoi MoutHocTH. PacueT Tpexdaznoro K3 B cnoxHoi cxeme D9C. MeToa pac4eTHBIX KPHUBBIX.

JlaboparopHas pabora Ne 3. Pacuer HecumMMeTpuuHbIX aBapuil B DIC, nmuTaeMoil HCTOYHU-
KOM KOHEYHON MOLIHOCTH. MeToa CHMMETpPUUHBIX cocTaBistoumux. [locTpoeHne KOMIUIEKCHOU
cxemsl 3amerieHuss HK3 u o6priBoB.

JlabopaTtopHas padota Ne 4. MoaenupoBaHue U aHAIU3 MEPEXOHBIX MPOILIECCOB IS CIIydast
tpexdasznoro K3 Ha cropone ke 1000 B.

JlabopaTtopHas padota Ne 5. MoaenupoBanue U aHaIN3 MEPEXOIHBIX MPOIIECCOB IS Cydas
HecuMmMeTpuuHbIX K3 B 99C. [loctpoenue BekTopHbIx nuarpamMm HK3 n o6pbiBoB

®opma oT4era 1o 1adopaTopHoii padore
OT4YeT NOJKEH CoAepKaTh:

. TUTYIBHBIN JTUCT.

[ens u 3ama4un paboOTHI.

[Topsiiok BeITTOTHEHHS PaOOTHI.
PesynbTarsl paboThl.

BriBopbl.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA

CpencTBo, MO3BOJISAIONIEE OLIEHUTH MPAKTHUECKUE YMEHUS IIPU BBHITIOJIHEHUH J1a00OPaTOPHBIX
uccienoBanuil. [lepen BbIMOMHEHUEM oOuyepenHOW JTabOpaTOpHON PabOTHl HEOOXOAMMO MPOBECTU
IpeBapUTENbHYIO MOJATOTOBKY, JJS Yero HYXHO: O3HAKOMHUTBCS C COJEpKAHUEM MpeACTOsIIEeH
paboThl, YACHUTH €€ IIeJib; TOBTOPUTH TEOPETUUECKUI MaTepual Mo peKOMEHAYEeMOU JTUTepaType;
OTBETUTHh HAa KOHTPOJIbHBIE BOMPOCHI, MPOJYyMaTh IUIaH MPOBEACHUS PaOOTHI; COCTABUTH OTYET CO
cXxemaMmu, TabJInIaMu, pacueTaMu (€CITu UMEIOTCS).

Kpurepum oueHku:

3a nabopaTopHble 3aJjaHus BBICTABIAIOTCSA O0auibl. MakcUManbHOE KOJIMYECTBO OAJIJIOB BbI-
CTaBJIsIeTCs 00ydJaroneMycs, eciii 00yJaroluics BBITTOJHUII JIAOOPATOPHYIO padOTy M CIall OTYET,
0TYeT 0 JabopaTopHOil paboTe BBHIMOJHEH B COOTBETCTBUH C TPEOOBAaHUAMU K OPOPMIICHHUIO OTYe-
TOB 0 JIJAOOPATOPHBIX PabOTax; MUHUMAIBHOE KOJUYECTBO OAJIJIOB BHICTABISETCS O0y4aromeMycs,



ecii 00yJaronuics He TTOJTHOCTHIO BBITIOJIHWI MPOTPaMMy paboThI, MO0 HE BBITTOJHIII HEOOXOIH-
MBIX PacyeToB; OTYET O JabopaTopHOil paboTe odopmileH ¢ ommOKaMu, HE COONIO/IEHA JIOTHUKA
CTPYKTYPBI OTUETA.

7.2.2. 3apa4u NI KOHTPOJIbHBIX PadoT:

1. TunoBsbie Gopmy.Jibl.

1.1. ITonyuuts Gopmymy ais npuBeAeHUs K Oa3UCHON CTYIIEHH B UMEHOBAHHBIX €IUHUIAX COIPO-
TUBJICHUS X, 33JJaHHOTO B UMEHOBAHHBIX €/IMHULIAX.

1.2. TTonyunts hopMymny it NpUBEACHUS K Oa3MCHOM CTYIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOT0 B OTHOCUTENBHBIX €IUHULIAX, IIPU U3BeCTHBIX UH, SH.

1.3. HOHy‘lI/ITL (1)OpMy.]'Iy IJI IIPUBCACHUA K 0a3ucHOM CTYIICHHU B UMCHOBAHHBIX CAUHUILIAX COIIPO-
THUBJICHUSA X, 3aIaHHOT'O B OTHOCUTCIIBHBIX €AMHULIAX, ITPH U3BCCTHBIX UH, In.

1.4. Tlonyants hopMymy ISl IpUBEACHUS K Oa3MCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOrO B % K HOMUHAILy, IIpU U3BeCTHBIX UH, SH.

1.5. Ilonyuuts Gopmymy amns npuBeAeHHs K Oa3UCHON CTYNIEHU B MMEHOBAHHBIX €IUHHIIAX COMPO-
TUBJICHUS X, 3aJaHHOTO B % K HOMUHAaJy, IpH u3BeCTHHIX UH, [H.

2. Pacuét Tpéx¢a3HbIX TOKOB KOPOTKOI0 3aMbIKAHHS OT IIMH 0€CKOHEYHOH MOIIIHOCTH.

2.1. IlocTpouts u mpeoOpa3oBaTh K yIOOHOMY IJisi pacd€ra Toka TPEX(Pa3HOTO K.3. BHAY pPacuér-
HYIO CXeMY (HapHCOBaTh CXEMY).

(Eg} | Ti i

T3 T2 2

2.2. TlocTtpouTh pacu€THyIO CXeMy U IpeoOpazoBaTh €€ K BHUAY, YAOOHOMY Ui pacuéra TOKOB
Tpex¢azHoro K.3.

T

O — "

nz2 ni

T3

T4 s

2.3. [TocTpouTh BO BPEMEHH TOK MIEPEXOTHOTO Tpoliecca nmocie 3-pa3Horo K.3. €ciu JoaBapuiHBIN



pexxuM - xonoctor xoa, Ecym=1, x=1, ans t=0 u /2.

PO

2.4. ITocTpouTh BO BpEeMEHH TOK IIEPEXOAHOTO MpoIiecca mocie 3-(ha3Horo K.3., €Cliu ECZ\/E , X=1,

o

2.5. TlocTpouTh BO BPEMEHH TOK IMEPEXOJHOrO TMpoiiecca mocie 3-gasHoro k.3., ecnu Ecm=+v2 ,

X=1, r=1, ning t= -n/4 u t=n/4.
2 g g r
I

3. PacuéTt Tpéx(dasHbIX KOPOTKHUX 3aMbIKAHUA OT HCTOYHUKOB KOHEYHOI MOIIIHOCTH.

r=1, nig t=0 u t=m/2.

3.1. Paccuntath cBepXmnepexoIHbI M yIapHbIM TOK NpH TPEX(Pa3HOM K.3. B CXEME:

[TapameTpbl 37IEMEHTOB CXEMBI:
r P T
Sy=50 MBA Ur=10xB U1/U2=10/110xB

Uyx=10 xB =3 kA Sg=100 MBA
x'¢=0.20 xp=15% ug=0.1

3.2. MeTo/10M pacdy€THBIX KPUBBIX ONPEEIUTh EPEXOIHBIH MpoIlecc B TOUKE K.3. IPU TpEXhazHOM
K.3. B CXEME:

r P T
[TapameTpbl CXEMBI:
I P T
T ¢ APB Uyg= 10 kB U1/U2=10/110 xB
x'a=0,144 I =10 kA ug =10 %
Sy =100 MBA xp =10% Sy =100 MBA

3.3. PaccunTath CBEpXIEPEXOIHBIN U YIAPHBIA TOK B TOUYKE ABYX()A3HOTO K.3. B CXEME:



T
[TapameTpsl CXEMBI:
C JI T1 T? r
xc=0 Xo0=0.45 Om/xm 110/10 xB 100/35xB  Py=80 MBT
1=40 kM Sg=100 MBA Sg=10 MBA cos [g=0.80
2= 60 kM ug= 10% ug= 6% x'4=0.15

Uy=110 kB

3.4. OmnpenenuTh CBEPXNEPEXOAHBIN U yCTAaHOBUBLIMMCA TOK TPEX(A3HOTO K.3. B TOUKE K.3. CXEMBbI
IIpY HAIM4YUHU U oTcyrcTBuu APB.

@Cﬁ)lé’“ "D e

[TapameTpbl CXEMBI:

r T1 T2 JI
Sy=100 MBA U1/U2=110/220 xB U1/U2=220/35 xB X0=0.50 Om/kMm
x'4=0.200 ug=35% ug= 10% /=106 xm
xa=1.0 Sy =100 MBA Sy =10 MBA Up= 220 xB
Uyg=10 kB
APB K=3

3.5. Meronom pacy€THBIX KPHUBBIX OINpPEAETUTh MEPEXOIHBINA MPOIECC BO BpeMeHU Ipu 3-ha3HoM
K.3. B CXeMe (JUIsl TOYKH K.3.):

[TapameTpsl CXEMBI:

I T1 T2 JI
Sy=50 MBA U1/U2=10/110 kB U1/U2=110/35 xB X0=0.40 OM/kM
X 4 =0.200 ug= 8% ug= 8% /=50 km
I'T ¢ nemnd. S =100 MBA Sg =100 MBA Ug=110kB

APB - ectb

4. Pac4yét HecCHMMETPHYHBIX KOPOTKHX 3aMbIKAHUIA.

4.1. TlocTpouTh CXeMBbI MPSIMON, OOPATHON U HYJIEBOH MOCIIEI0BATEILHOCTH TSI 2JIEMEHTOB t = 0 1
t =oo0 (APB HerT).



N

Ip.3eT 3p3r

4.2. ITocTpouTth CXeMy HYJE€BOM MOCIEA0BATEILHOCTH JIJISI CXEMBbIL:

4.3, HOCTpOI/ITb CXEMY HYHCBOﬁ OCICI0BATCIIbHOCTHU JJIsA CXEMBI:

A ém )\4 A
A A

k3 A

K2

4.4. Paccuutarh CBEpXIEpPEXOJHBIH U YCTAHOBUBIIUKCSA TOK B TOYKE K.3. IpU OAHO(DA3HOM K.3. B
CXeMe:

L % by
O

r T1 T2

[TapameTpbl CXEMBI:
I P Tl T2 J
Sg=100 MBA Ugx=10 kB 10/110 xB 10/110 xB Ug=110 xB
X 4=0,10 Ig=10kA ug=10% ug=10% Xo=0.4 Om/xMm
APB - »er Xp=5% Sp=100 MBA Sy=100 MBA =50 km




xd =2,00 Xo(0)=1.2 OM/km

4.5. PaccunTaTh CBEpPXIEPEXOAHBII TOK B TOUKE K.3. IPU 2-(a3HOM K.3. B CXEME:

r T n :§

[TapameTpbl CXEMBI:

I T JI
Pa =80 MBA Sg= 100 MBA 2 nenu Xo0=0.45 Om/xm
cos g =0.80 ug =10 % Uy=110kB =60 kM
x'4=0,150 U1/U2 =10/110 kB

4.6. B cxeme E=2; U=1; X=1. Paccunrtarh 1 NOCTPOUTH YIIOBYIO XapaKTEPUCTUKY. OnpeaenuTb
UJCAIBbHBIN MTPEIEI MOLUTHOCTH, IPEACIIBHBIN 110 YCTOMYMBOCTH YIroJl. Y CTOMYHUB JIX T€HEPATOD, I1e-
penaromuit MmoiHOCTh Po = 1?7 C kakum yriiom oH padotaer? Kakos 3amac ero ycroiunBocTu?

E X
]
(~—C3

4.7. B cxeme E=2; U=2; Z=1+j1. Paccuurarh 1 NOCTPOUTH YIJIOBYIO XapaKTePUCTUKY. OTNpenesnTh
WJICaTIbHBIN MPEIeST MOUTHOCTH, MTPEAEIbHBIN IT0 YCTOMYUBOCTH YTOJ. Y CTOMYUB JIU T€HEPATOp, pa-
Ootaromuii ¢ yriom oy =7501? Kakyto MmomiHocTh oH niepenaer? Kakos 3amac ero ycTondmBOoCTH?

U

4.8. B cxeme X1 = Xo= X3 =1; E=2; U=1.5. PaccuntaTh 1 NOCTPOUTH YIIIOBYIO XapAKTEPUCTHUKY.
OnpenenuTth UaeabHbIN Mpeaesa MOUTHOCTH, NPEAEIbHbIN 110 YCTOWYUBOCTH yroJl. Y CTONYMB JIN
reHeparop, nepeaaromuii MouHocTh Po =17 KakoB 3anac ero ycroiuuBoctu?

E j’{1 XE

4.9. B cxeme E=1; U=1; Z1=j1 — nuHayKTUBHOCTD; Z>= -j1 — EMKOCTB; Z3= | — aKTUBHOE CONTPOTHB-
nenue. PaccuuTars M IOCTPOUTH YIVIOBYIO XapakTepUCTUKY. ONpeaenuTs UaealbHbli Ipeaes
MOIIIHOCTH, TIPEACIbHBIN IO YCTOMYUBOCTH YTOJ. Y CTOWYUB JIM T€HEPATOP, PabOTAIOMINIA C yTIIOM
ap =12001?7 Kakyro MomiHOCTh OH niepenaer? KakoB 3amac ero craTH4ecKoi yCTOMYMBOCTH?



4.10. B cxeme E=1; U=1; Zi1=j1 — uHOyKTUBHOCTb; Zo=1 — aKTUBHOE cONpoTUBIcHUE; Z3=1 — aK-
TUBHOE CONPOTHUBIIEHUE. PaccuuTaTh M MOCTPOUTH YIIIOBYIO XapaKTepuCTUKy. OnpeaenuTsb ujie-
aJBHBIN MPeJIe MOLTHOCTH, MPEJACTbHBINA 110 YCTOWYUBOCTH yroil. Kakoi yroj uMeer reHeparop,
nepeaaronii MOIHOCTh Po =27

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3aI[aHI/I€ BBITIOJIHACTCSA ITHCbMCHHO. OIIGHI/IBaeTCﬂ IMPAaBUJIBHOCTL BBINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO AOITYHICHHBIX ITPU BBINIOJIHCHUHA 3aJaHUSI OIIINOOK.

Kpurepum ouenku:

- OTMETKa «3aYTCHO» BBICTABISIETCS 00yYArOIIEMYCsl, €CIIM 3a/1a4a pelieHa MpaBUIbHO WIIN
pelleHa ¢ He3HAYUTEIbHBIMH OIINOKaMH;

- OTMETKa «HE 3a4TE€HO» BBICTABIISIETCS 00YyJaromEeMycsl, €CIM 3aja4a He peleHa u/uim J0-
NYILIEHbI rPyOble OIINOKH.

7.2.4. llpumepHasi TeMaTHKa MUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, pacuyeTHO-rpapuyecKux u ap.)

Tema KprOBOfI pa6OTI:>IZ «Pacuer QJICKTPOMATrHUTHBIX NEPEXOAHBIX IMPOLICCCOB B 3JICKTPO-
SHEPTCTUUCCKHUX CUCTEMAX» (BI)IHOJ'IHHCTCH Io BapI/IaHTaM).

Kpurtepun u HOpMBbI OLIEHKH KYPCOBBIX padoT

Kpurepum ouneHku:

- oleHKa «OoTIn4YHO» 85-100 OamioB BhICTaBIsIETCS OOyYaroIEMycCs, €ClM 00yJaromuncs
BBITIOJTHIJI BCE pa3Jiesibl KypcoBOW pabOThI MpaBUIbLHO U 0€3 OmMOOK, CAall €r0 B YCTaHOBJIEHHBIIN
CPOK, MPaBHJILHO O(POPMHUII MOSICHUTENBHYIO 3aIIUCKY;

- oleHKa «xopomo 70-84 Gayna BRICTABISIETCS O0ydYarOMIEMYCs, €CITH O0yJYarOIUiCs BBI-
MOJTHUJI pa3ziesibl KypcoBOM paboThl C HECYIIECTBEHHBIMU HETOYHOCTSIMH, CIIAJI €T0 B YCTaHOBJICH-
HBIH CPOK, MPaBUIbHO OYOPMUIT TOSICHUTENBHYIO 3aIHUCKY;

- OIICHKa «YJOBJIETBOPUTENBHO» 55-69 6ayuioB BBICTABISAETCS OOydaroLIeMycCs, €clu 00y-
YaIOIIMICS BBIOJIHUI BCE Pa3ziesibl KypcoBOMH pabOThl ¢ HEKOTOPHIMH HETOYHOCTSIMHU, IPABUIIBLHO
0(OpMHUIT MOSICHUTENIBHYIO 3aIUCKY;

- OLICHKA «HEYJOBJIETBOpUTEIbHO» 0-54 Oayia BBICTABIsETCS OOydaromeMmycs, eciau o0y-
YAIOIIUICA HE BHIIIOIHIII KypCOBYIO pabOTy B CPOK HJIM BBIIOJIHHI C TPyOSHIINMU OMINOKaMH.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

BOHPOCLI K 9K3aMEHY

1 | [Ipobnema nmepexomubix mpoueccoB (IIIT) B amexTposneprerudeckux cucremax (29C).
OcHOBHBIE BUJIbI, 0COOCHHOCTH U BJIHSIHHE MEPEXOIHBIX mporieccoB B DOC.

2 | DnekTpoMarHuTHbIN nepexoanbii mponecc B OIC. IIpuunHbl BO3HUKHOBEHHS U CIIEII-
ctBus. Haznauenus pacueros [1I1. OcnoBHbIe nonymenus. PacueTHsie ycioBusl.

3 | IlousATus o cucreMax eIWHUI] — IMEHOBAHHbIE U OTHOCHUTEIbHBIC. BBIBO THUIIOBBIX (op-
My a1 pacueToB pexxuMoB K3 ¢ HOMuHanbHbIM HanpsbkeHueMm Huke 1 kB.

4 | Cxembl 3aMenienusi otaenbHbX dneMeHToB DOC. IloctpoeHune u mpeobpa3oBaHue pe-
3ynpTupyromei cxemsl 3amemenus (K3 na cropone Hmwke 1 kB). Yuer xoahdunuenTo
TpaHchopmanuu

5 | Ucnonb3oBaHue CUCTEMbBl OTHOCUTENIBHBIX €IMHUI] B pacueTax NEpeXOJHBIX MPOLECCOB.
BriBon TunoBsIx Gopmynsl 1uist pacuetoB pexumo K3 ¢ Hanpsbxenuewm Boimie 1 kB.

6 | [IpeoOpa3oBanue cxem 3amernieHus. CBepThIBAHUE M PA3BEPTHIBAHHE PACUCTHBIX CXEM.
Tunossle popmyinsl. Ynpomaromue npuemsl. Tok K3 cBepHyTOil cxembl.

7 | Tpexdaznoe K3 B Hepa3BeTBiIeHHON Tpex(ha3HOU IeNH, MUTAEMONW MIMHOW OECKOHEUHOM
MOIIHOCTH. BekTopHas nuarpamMma U cucreMa ypaBHEHMH. BrIHyXJIeHHas u cBoOO/HAas
cocTaBJisirole Toka TpexgasHoro K3.

8 | Anepuoauueckas ciararomas toka K3, ee HayaibHOE 3HaUeHHE, NOCTOSIHHAs BPEMEHU
3aryxanus. CBepxnepexoansiii Tok K3. ¥V napusiii Tok K3 — Tunosas gopmyna

9 | llonnsiit Tox Tpexdaznoro K3, ero MrHoBeHHOE U JAeWcTBYrollee 3HaueHUs. [leficTByro-
1I1e€ 3HAUYEHUS CBEPXIIEPEXOIHOTO M YCTAHOBUBILIETOCS TOKA.

10 | OxBHUBaJIeHTHAs [TOCTOSIHHAS! BPEMEHU 3aTyXaHHUs alepruoINYeCKUX Cllaraiolux tpexdas-
Horo Toka K3. MeTo/pl X TOYHOTO ¥ NPUOJIMKEHHOTO pacyera.

11 | Cunxponnsiii renepatop (CI'): OoCHOBHBIE XapaKTEpUCTHKM W BEKTOpHas Auarpamma.
CuHXpOHHBIN TeHepaTop B MepBbIii MOMEHT Tpexdasznoro K3.

12 | CunxponHble, iepexoHble U ceepxnepexoaubie DJ1C u conporupnenus. CBepxmnepexo-
HbIH pexxuM K3 - cxema 3aMelieHns U BEKTOPHbIE 1HarpaMMBl.

13 | YcranoBuBmmiics pexxum TpexdazHoro K3 cunxpoHHoro reseparopa. Ero mapamerpsi,
BEKTOPHAsl MarpaMma 1 cxema 3aMelleHusl.

14 | Bnusaue APB Ha pexum ycranoBusmerocs K3. OcnoBnsle Buasl APB reneparopa. Ile-
PEXOJIHBIN MPOIIeCcC B CHHXPOHHOM TeHeparope npu Tpexdaznom K3.

15 | Anepuonuueckas cinararomiast Toka TpexdasHoro K3 B 1ienu, nutaeMoil HCTOYHUKOM KO-
He4YHOU MomHOCTH. [locTosiHHAas BpeMeHu ee 3aTyxaHus. Y gapHsiid Tok K3.

16 | Dnements! Harpy3ku I9C u cucrem anekrpocHabxkenus. Mx Biusaue Ha [T npu tpex-
¢daznom K3. O6o0uieHHast Harpy3ka — XapaKTepUCTUKH U yUeT.

17 | Pacuer cBepXxmepexoJHOro, yJapHOTO M yCTaHOBMBIIErocs Toka Tpexdasznoro K3 ot
00001IeHHOM HAarpy3Ku. Y4eT cocTaBisiommx Toka K3 Bo BpemeHu.

18 | Meron pacueTHBIX KPHUBBIX — OCHOBHBIE JOIYIIEHUsA. MeToauka pacyera MepexoJHOro
niporiecca npu Tpexdasnbix K3 B pa3BeTBieHHbBIX ceTsax Bbimie 1 kB.

19 | Pacuér ynapusix TokoB K3 B pa3BeTBieHHbIX Lensax 99C ¢ HOMUHAJIBHBIM HaNPsSKEHUEM
BhIe 1 kB (o MeToy pacueTHBIX KPUBBIX).

20 | Pacuer cBepXIepexoJHbIX U yIapHbIX TOKOB Tpex¢asznoro K3 B nensx ¢ HOMHHAIbHBIM
HanpspkeHueM Huke 1 kB.

21 | Pacuer nosHoro toka K3 B nensx ¢ HOMMHaIbHBIM HanpsbkeHueM Huke 1 kB. TermnoBoit
cnaj Toka. Y napusiii Tok K3. Yuer nonnutku ot menkux AJl.




Bomnpocel Kk 3xk3aMeny

n/n

22 | Knaccudukanuss Hecummerpuunbix K3 u aBapuit OCHOBHBIE IOMYIIEHUS M PacyETHbIC
yCJIOBUS, IPUMEHSIEMBIE IIPU pacyeTax HecuMMeTpuuHbIX K3.

23 | Ucnonp30BaHUE METOAA CHMMETPUUYHBIX COCTABISAIOLIMX JUIS aHAJIM3a HECUMMETPUYHBIX
K3. YcranoBuBmmiicst 1 cBepXnepexoiHblid pexxuMbl HecumMeTpuuHoro K3.

24 | IlapameTpbl BO3AYLIHBIX U KaOEJIBbHBIX JUHUMI A TOKOB Pa3IMYHbIX MOCIEI0BATEIbHO-
cTell.

25 | [Mapamerpsl Harpy3ku D2C i TOKOB PA3IMUHBIX MOCIEIOBATEIBHOCTEH MpPU HECUM-
MetpuuHoMm K3

26 | Cxewmsl npsiMOii M 00paTHOI nocnenoBaTenbHocTel [IpaBuia mocTpoeHust

27 | IlpaBuna noCTpOEHUs CXEMBbI HYJIEBOM MOCIIEI0BATEIBHOCTH

28 | BausiHMe KOHCTPYKIIMHM MAarHUTONPOBO/A IBYXOOMOTOUYHBIX TPAaHC(HOPMATOPOB HA CXEMBbI
HYJIEBOH MOCJIEI0BATEIbHOCTH.

29 | BausHMe rpynn coelMHEHHs JBYXOOMOTOUHBIX TPAaHC(OPMATOPOB HA CXEMbI HYJIEBOMH
I10CJIEIOBATEIbHOCTH.

30 | ABroTpanchopMaTophl U TPEXOOMOTOUHBIE TpaHC(HOPMATOPhI B CXeMe HYJIEBOI mocieno-
BaTEIbHOCTH

31 | KommuekcHble cXeMbl 3aMelieHs] HeCUMMETpUYHbIX K3 M MX Ha3HaueHHWE B NpaKTU4e-
ckux pacuerax. Hemeramnnyeckue HK3.

32 | Onnodaznoe K3. CuMmMeTpuyHbIe COCTaBISIONINE TOKA U HampsbkeHust B Touke K3. Pac-
4yeTHbIE BoIpakeHUs. Pa3Hble TOKU U HanpshkeHus. BekTopHas nuarpamma

33 | AByxdaznoe K3. CummeTpuyHbie COCTABISIONIME TOKA U HampsokeHus: B Touke K3. Pac-
4yeTHbIE BhIpakeHUs. Pa3Hble TOKU U HanpshkeHus. BekTopHast tnarpamma

34 | AByxdasznoe K3 na 3emito. Pacuernsie Bripaxkenus. da3Hple TOKH U HanpspKeHUs. Bek-
TOpHas auarpamMmma

35 | [IpaBuio SKBUBAJIEHTHOCTH MPSIMOM MOCIEA0BATEIIBHOCTU. THUIIOBBIE (OPMYIIBI ISl pac-
yeta HK3 pasnnunbix Bui0B

36 | Cpasuenue BujoB K3 no tsxectu. KoadduumeHr Tskectu aBapuu.

37 | Pacuer nepexonnoro npouecca HK3 Bo Bpemenn. MeTo pacueTHbIX KPUBBIX — aJITOPUTM
pacuéra 1 ocodbeHHocTH ero npuMmenenus npu HK3

38 | OnnodaszHoe K3 B cucremax 31eKTpOCHA0XKEHUS ¢ M30JIMPOBaHHON HelTpanbio. Bekrop-
Has AMarpaMmMa u cxema 3aMenieHusi. EMKOCTHON TOK M ero KOMITEHCaIus

39 | Pacuer ogHodazHoro K3 B cuctemax 31aeKTpOCHAOXKEHHs ¢ M30JIMPOBAHHON HEHUTpaibio.
Kputnueckuii Tok npoctoro K3. Pexxnmbl nepekoMneHcai 1 HeIOKOMIIEHCAIUH.

40 | Bugsl nponosnbHON HecuMMmeTpud. [IpaBuino SKBUBaJIEHTHOCTH IPSIMOM IOCIIENOBATENb-
HOCTH JUIsI TPOJI0JILHOM HecuMMeTpUU. PacueTHble BbIpayKeHuUs

41 | O6psiB oHOM (a3bl. BekTopHble nuarpammel. ['panununsie ycnoBus. [IpuMenenue mero-
Jla CHMMETPHYHBIX cocTaBisitomux. Pacyer

42 | O6peiB 1BYX (pa3. BexropHble nuarpaMMbl U rpaHHuHble yciioBus. [IpruMenenue metona
CUMMETPUYHBIX COCTABJISIOIINX.

43 | KoMmiekCHbpIE CXEMbl 3aMENIeHUs M HMX HCIOJIB30BAaHHWE Ui pacyeTra IpOJO0JIbHON
HECUMMETPHUHU.

44 | CoBpeMeHHBIE METOJBI PAaCUYETOB MEPEXOAHBIX pexkuMoB B DOC. Hcnons3oBaHue mpo-
MBIIJIEHHBIX IPOrPaMMHBIX NTAKETOB I pacueTa U aHanu3a K3 u npyrux aBapuii

45 | Cratnyeckast 1 JMHaAMHYECKas YCTOMYHUBOCTb.

46 | DnexTpomexaHuuyecKui nepexoansli npouecc B 99C. IIpuunHbl BOSHUKHOBEHMS U CIIE]-
ctBusi. Haznauenus pacueroB takux [111. OcHOBHBIE TONyIIEHUS.

47 | Cratmueckas ycroiuuBocTh (CY) D3C. Ilpaktuueckue kputrepuun CVY. Ilpaktuyeckas
YCTOMYUBOCTb.

48 | CBepxnepexoiHble M CHHXpOHHBIE mapameTpsl CI'. BekTopHas nuarpaMma U yriioBas xa-




Bomnpocel Kk 3xk3aMeny

n/n
pakTepUCTUKa HOPMAJIBHOIO PEXKHMMA IBHOIIOJIOCHOTO T€HEpaTopa.

49 | YruoBbie xapakTepucTtuku CI' npu 3aMEIIEHUH €ro CBEPXMEPEXOHBIMH MapamMeTpaMu.
[IpenenbHblil yroa no yciaoBusiM coxpanenus CY.

50 | Buael u Biusinue APB cunxponnoro reneparopa Ha CY. Perynaropsl CUIBHOTO U MPO-
MOPUHMOHAIIBHOTO JICHCTBHSL.

51 | IloHsiTHE O CTAaTMYECKOW YCTOMYMBOCTH W HEYCTOMUYMBOCTH HArpy3ku. JleMCTBUTEIbHBII
npeaes MouHocTi. Kpurepun ycTOHYMBOCTH HArpy3KHu.

52 | JIluramuveckas ycronuuBocTh ([Y) snekrponepenaun. OTKI0OUEHNE U BKIIOYEHUE TIEMTH
aByxuenHou auHuM. [IpaBuiio miomaneil. 3anac Y.

53 | ABapuiiHble yrioBele XapaktepucTuku. [IpaBuio miomaneit ans ciaydas TpéxdazHoro
K3. CpaBHeHUE TKECTH aBapUid.

54 | IlpenenbHbli yron BeiOera poropa reHeparopa. [lpenensHbIil yroyi OTKIIOUEHUS aBapuH.
BriBon pacueTHol hopMyIibL.

55 | luHamMu4ecKue XapaKTepUCTUKHM HArpys3ku. J(MHamudeckas yCTOMYHMBOCTh CUHXPOHHOM
Harpy3ku. APB cuHxpoHHOro aBurareis.

56 | Ilyck C/. I'pynmoBoii BbIOET CHHXPOHHBIX U ACHHXPOHHBIX JIBUTATEIeH. AHAIN3 BIUSHUSA
Ha JMHAMHUYECKYIO ycTounBocTh IIC.

57 | AY acunxponnoi Harpy3ku. [lyck AJl. BiusiHue BHEIIHETO CONMPOTHUBIICHHE HA PEKUM
IyCKa JBUTATEsl.

58 | Habpoc narpysku Ha CJl u AJl. TomukooOpasnas Harpy3ka D9C u e€ BIMSHHUE HA JHHA-
MHUYECKYI0 yCTOHUUBOCTh DOC.

59 | APB u ¢opcupoBka Bo30YKICHUSI TEHEPATOPOB — BIHMSHUE HA JMHAMUYECKYIO YCTONYH-
BocTh DC.

60 | CroxHBIE CHUCTEMHBIE aBapuH, WX MOCIEICTBUS M Mepbl npenorBpaimieHus. [Ipumeps

nporekanus aBapuii B PO u mupe.

7.3.2. Kputepuu 1 HOPMbI OLICHKH

dopma npose-

JAeHust
Cemectp . Kpurepun u HopMbI OLIEHKH
NPOMEKYTOYHOM
arrecTaumMu
6 9K3aMeH oOyuaromuiicst o01aaeT riy-
(MTOTOBBII TECT) OOKHUMU ¥ IPOYHBIMH 3HAHUSI-

«OTIHUYIHO»

85-100 6a110B MU NpOTrpaMMHOTI'0 MaTepHrajia,

IMpaBHUJIbHO OTBETUJI HAa BCC BO-
IMPOCHI TECTA

obOyuwaromuiics 001amaeT 10-
CTaTOYHO IOJIHBIM 3HAaHHEM

«XOPOIMIO» IPOTPaAMMHOTO MaTepHuaia; OT-
70-84 6anna CYTCTBYIOT CYLIECTBEHHbIE HE-
TOYHOCTH TIPH OTBETE Ha BO-
IPOCHI 10 TeCTaM

o0yyJaromuics UMeeT 00IIHe
3HAaHUS OCHOBHOTO MaTepuana
«YIOBJICTBOPUTEIIEHO» | 0€3 YCBOCHHUS HEKOTOPBIX CYy-
55-69 G6amnoB IIECTBCHHEIX ITOJI0KECHMI; OT-
BETHJI Ha BOIIPOCHI TECTA C CY-
IIECTBEHHBIMU HETOYHOCTSIMH U




Cemectp

®opma npose-
JAeHHA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

oloKaMu

oOyJarouiicss He 3HAeT 3HAYU-
TCJIbHYIO 4aCTh IIPOrpaMMHOI0
MaTepuaa; IOMyCTHII Cyllle-
CTBEHHbIE OIHUOKH B IIpoLiecce
OTBETOB Ha BONPOCHI 10 TECTAM

«HEY/IOBJICTBOPUTEIIHHOY
0-54 6amna




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydyeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'ox u3na- | Hay4Hoii OubIHOTE-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MeTOoAnYEeCKOoe nmocodue, HUS ke / HammeHoBaHue
NPaKTHKYM, Jp.) IbC
1 | KptoukoB WN.I1., CrapmmnoB | KopoTkue 3aMbIkaHusi 1 HECUMMETpPUUHbIE | YueOHoe rmocobue 2021 "
OBbC "KoHncynpraHnT
B.A., I'yces 10.11., PEKUMBI AJIEKTPOYCTAaHOBOK crvienra"
IInpaTopos M.B. YA
2 Kproukos W.I1., CrapmmaoB | I[lepexomnbie IpoLiecChl B 3JICKTPOIHEPre- YueOHHK 2021
p ’ p peXOl ot p p ObC "KoHcynbTaHT
B.A., I'yces 10.I1., THUYECKUX CHCTEMaX crvierira”
ITuparopos M.B. A
3 | Honros A. I1. [lepexoiHbIe 27IEKTPOMEXaHUYECKUE TTPO- VYyebHoe nocobue 2019 OBC "Koncynbrant
1IECChI AJIEKTPUUYECKUX CHCTEM cTyneHra"
8.2. lonostHuTEIBHAS JIATEPATYPa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Ne nocooue, yueOHo- I'ox u3na- | HayuyHoil OMOIHOTe-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n MeTOoANYECKOoe Mmocodue, HUS ke / HammeHoBaHue
NPAKTHKYM, AP.) IBC
1 Cazpikun B. T'. DJIEKTpOMarHUTHBIC TTePEeXOAHBIC TIPoIlecChl | YueOHuK 2018
P PEXOI pont OBC «IPRbooks»
B 3JIEKTPOIHEPTETUYECKUX CUCTEMAX
2 ITnnumenko B. T. DJIEKTpOMarHUTHBIC TTEPEeXOAHBIC TIPOIIeCChl | YueOHO-MeToanYecKoe
P PEXOAHKIE TIPOLL A 2014 3BC «IPRbooks»

B DJICKTPOSHCPICTHYCCKUX CUCTCMAX

nocooue




8.3. [lepeuens npodeccoHANBbHBIX 023 JTaHHBIX 1 HH(POPMANMOHHBIX CIIPABOYHbIX CH-
cTemM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc| JKYpHQJIBI H31aTeIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3arii. ¢ 3kpa-
Ha. — SI3. aHTI.;

— NEICON [DnekTpoHHbI pecypc] : aJeKTpoHHas HHGOpMAIus : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

HOB,

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI ImmB?pa
n/n (nata, HOMep, CPOK AEHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-

WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok

JieicTBUSL — OecCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

noroBop Ne 690 ot 19.05.2015, cpok neii-
CTBUS — OECCPOUHO

3 | Mirapolis Human Capital Management JULEH3UOHHBIN 10oroBop Ne 614 ot
20.06.2023, cpok nencTBUs — 110

31.12.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HaunMeHoBaHHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUs MPaKTH4e-
CKHX H JIA0OPATOPHBIX 3aHATHIA, MOMeILLe-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIMXCH (HOMep ayIMTOPHH)

Ne

u/n IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynuropus Be6-KOHPEpeHIUH.

YyeOHast ayTuTOpUs AJIsk IPOBEICHIS 3aHS-
THH JIEKIIMOHHOT'O THIIA.

Y4eOHast ayTuTOpUs AJIsk IPOBEICHIS 3aHS-
THI1 CEMUHAPCKOTO TUIIA.

YyeOHast ayTuTOpUs sl KYPCOBOTO MPOECK-

Cron npernojaBaTeIbCKU, YKpaH TEICBU-
3UOHHBIN, pOyTEp, CTOMKA MJi TEIEBU30-
pa, BeO.KaMepa, TpaHCIIapaHT-TIePETHKKA,
IApMa, HAYIITHUKH, KOMIIBIOTEDP C BBIXO-
oM B MHTEpHET




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /15 IPOBe/IeHUsI PaKTH4e-
CKHX H J1a00paTOPHbIX 3aHATHH, IOMeIe-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yamuxcs (HoMep ayIuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

TUPOBaHUs (BBIIOJIHEHUS KYPCOBBIX padoT).
VYuebHas ayauTopus Ui IPOBEIEHUS IPyII-
MIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIUH.
VYuebHas ayauTopus 1)1 NPOBEICHUS 3aHs-
TUW TEKYLIETO KOHTPOJISA U IPOMEKYTOUYHON
arrectaruu. (23-705)

AynuTopust Be6-KOH(EpeHIHi.

VYuebHas ayIuTOpus )i NPOBEICHUS 3aHs-
THW JIEKIIMOHHOI'O THUIIA.

VYuebHas ayIuTOpus Ui NPOBEICHHS 3aHs-
THA CEMMHAPCKOTO THIIA.

VYuebHas ayIuTOpHs Ui KypCOBOTO IMPOEK-
TUPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX padoT).
VYuebHas ayIuTopus Ui IPOBEIEHUS IPyII-
MIOBBIX U MHIUBUIYAJIbHBIX KOHCYIIBTAIUH.
VYuebHas ayIuTOpus Ui NPOBEICHUS 3aHs-
THM TEKYLIEro KOHTPOJIA U IIPOMEKYTOUHOU
arrecranuu (3-405)

Crou npenoaaBaTeIbCKUN, 3KpaH TEJIEBU-
3UOHHBIN, POyTEp, CTOMKA IS TEJIEBU30-
pa, Be0.kaMepa, TpaHCIIapaHT-IEePETIKKA,
LIMPMa, HAYIIIHUKH, KOMIIBIOTEP C BBIXO-
oM B IHTEpHeT.

[Tomemnienue uisi caMOCTOSATENbHOM PpabOThI
obyuatomuxcs (I'-401)

CTOHI)I, CTYJIbs, KOMIIBIOTCPBI

[Tomemienne aii CaMOCTOSITENHLHOM PabOThI
obyuatomuxcs (C-916)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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