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1 llnanupyemble pe3yJbTaThl 00yUeHHs M0 JUCHUIIIUHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1 ean u 32124 JTUCUMILJIMHBI

bakanaBp no HanpasieHuto noarotoBku 13.03.02 DnexTposHepreTHka M JIEKTPOTEXHHKA
JOJDKEH OBITh TMOATOTOBIICH K CIEAYIOIIMM THIAaM 3a1ad Mpo(ecCHOHATBHOU AEATEIbHOCTH:
TEXHOJIOTHYECKOMY, DKCIUIyaTaAlIMOHHOMY U IIPOEKTHOMY.

Heas aucuMniaunsl — chopMUpOBaTh y OOYYAIOUIMXCS CHCTEMY 3HaHUN TIO
QJICKTPOOHCPICTUICCKUM CHUCTEMAaM M CCTAM, HCO6XOI[I/IMBIX I pCHICHUA TIMPAKTUYCCKUX 3aJdad
CEeITbCKOXO3SCTBEHHOTO  MPOW3BOJICTBA, a TAaKKe CHOCOOHOCTh TNPUHHMATh YYacTHE B
IMPOCKTUPOBAHNN 00BEKTOB SHEPIreTUKN U CIIOCOOHOCTE IMpOBOAUTH oOocHOBaHHE MMPOCKTHBIX
penIeHui.

3agauu AMCUMIINHBI:

— HW3Y4YEHHME DIIEKTPOIHEPreTHUECKHX CHUCTEM M CETEeH, TEXHOJOTMHM NPOEKTHPOBAHUS
00BEKTOB IHEPIETUKHU U METOJIOB 000CHOBAHUS TEXHUUECKUX PELICHUH.
— (opMupoBaTh TEXHUYECKHE 3aJaHHUS IO CHUCTEMaM M CEeTSM, YMEHHUIO IMPOEKTHPOBATh

SJICKTPOOHEPTCTUICCKHUE CUCTEMBI U 000CHOBEIBATh IIPOCKTHBIC PCILICHMA,

— HAY4YUTb IPUHUMATH YYaCTUC B IMIPOCKTUPOBAHUHN JJICKTPOIHCPIrE€TUICCKUX CUCTEM U CeTefI,
IMOJIYYHUTH HAaBBIKU 000CHOBaHUSA IMPOCKTHBIX pemeHHﬁ.

1.2 KoMneTeHUMH ¥ HHAMKATOPHI X JOCTHKEH Uil

[TIK-2 CrniocoGeH y4acTBOBaTh B POEKTUPOBAHUU IEKTPOTEXHOJIOTHUECKUX YCTAHOBOK

[Tnanupyembie [Tnanupyemble pe3ynbTaThl 00y4eHHsI 10 AUCHIUIIIIMHE
pe3ynbTaThl 3HaHUS YMEHUS HaBbIKU
ocBoenus OIIOII
(KOMITETEHIINH )

N1 IIK-2 OO6yuaromuiicst nomkeH | O0yuarontuiics nospkeH | OOyJaronuiics J0JDKEH
Brinounnsier c6op | 3HATH: YMETbh: BJIQ/ICTh:
Y aHAJIU3 IAaHHBIX | JAaHHbBIE JJIs BBIOUpATh U HABbIKaMU COCTaBJICHUS
TUIs MPOEKTUPOBAHMS, aQHAJIM3UPOBATH IaHHBIE | KOHKYPEHTHO-
MPOEKTUPOBAHUS, | KOHKYPEHTHO- JUIS IPOCKTHPOBAHUS CIIOCOOHBIX BapUaHTOB
COCTaBIISICT CHOCOOHBIE BAPUAHTHI KOHKYpPEHTHO- TEXHUYECKUX PEIICHUN.
KOHKYPEHTHO- TEXHUYECKUX pemeHnid | cocoOHbix BapuanToB | (b1.B.07-H.1)
CIOCOOHBIE (b1.B.07-3.1) TEXHUYECKUX PELICHUN
BapUaHThI (b1.B.07-Y.1)
TEXHUYECKUX
peLIeHn
N2 TIK-2 OOyuaromuiics nosmkeH | O0ydaronuiics aosmkeH | OOyyaromuiicss T0JKEeH
O6ocHOBBIBaeT 3HATh! YMETh! BJIAJICTh:
BBIOOD OCHOBHBIE METO/IbI 000CHOBBIBATh BHIOOD HaBbIKaMHU 00OCHOBaHUS
1eJ1eco00pa3Horo | BeIOOpA 1eJ1eco00pa3HOro BbIOOpA
pereHus 11e51ecoo0pa3Horo pelLeHus 1eJ1eCO00pa3HOTO

pelIeHus (b1.B.07-Y.2) peLeHus

(b1.B.07-3.2) (b1.B.07-H.2)

N3 TIK-2 OOyuatommiicss nomkeH | O0yvaronuiics aosmkeH | OOyyaromuiicss TOKEeH
[loxroraBnuBaer | 3HATH: YMETB! BJIAJICTh:
paszenbl TUIIOBbIE TEXHUYECKUE | MOATrOTaBIMBATh HABBIKaMU TIOJITOTOBKU
PENPOCKTHOM pelIeHus U CTPYKTYpY | pasJiensl paszesnos
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JOKYMEHTAlM! Ha | IPEANPOEKTHON IIPEANPOEKTHON IIPEANPOEKTHON

OCHOBE THIOBBIX | JOKYMEHTALIUU JOKyMEHTAaluU Ha JIOKyMEHTalluu Ha

TEXHUYECKUX (b1.B.07-3.3) OCHOBE THUIIOBBIX OCHOBE THUIIOBBIX

peuieHuin TEXHUYECKUX PEIICHUH | TEXHUYECKUX PELICHUN
(b1.B.07-V.3) (b1.B.07-H.3)

N4 11K-2 OO6yuatromuiicst nomkeH | O0yyatonuiics nospkeH | OOyJaronuiicss J0JDKEH

JleMoHcTpUpyer 3HATh: YMETbh: BJIQ/IETh!

ITOHAMAaHHC 3ala4d  IIPOCKTUPOBAHMS, | JEMOHCTPHUPOBATH HaBbIKaMH ITOHMMAaHMA

B3aMMOCBS3H SKCIITyaTallu1 u HX | TOHUMAaHUE B3aMMOCBA3H 3a1a4

3aja4 B3aUMOCBI3b B3alMOCBSI3H 33/1a4 IIPOEKTUPOBAHMUS U

IIPOEKTUPOBAHUS (b1.B.07-3.4) IPOEKTUPOBAHUS U AKCIUTyaTalluu

U JKCIUTyaTaluu JKCIUTyaTaluu (b1.B.07-H.4)
(b1.B.07-V .4)

Hucuunnnna

2. Mecto qucuumiannsl B ctpykrype OITOII

«ONEKTPOIHEPrETUUECKUE
dbopmupyeMoll ydyaCTHUKaMH 0Opa30BaTEIbHBIX OTHOIICHUM,

o0pa3oBaTeNIbHOM MporpaMmbl OakaiaBpuaTa.

CHUCTEMBI H

ceTm»
OCHOBHOM MpodeCcCHOHATHHOU

OTHOCUTCA K 4YacCTH,

3. O0beM JUCHMILIMHBI U BUABI Y4e0HOI padoThl

O6vem nucnunauHbl coctaBisieT 8 3aueTHbIx enunaul (3ET), 288 akagemuueckux 4acos.
JucuuniavHa u3y4aercs:
- 3a04Has ¢opma oOyueHus — Ha 3,4 Kypcax.

3.1. Pacnpenesienne o0beMa IMCHMUILJIMHBI 10 BUAAM Y4eOHOH padoThl

Bun yaebHo# paboThl KommuecTBo yacoB

KontakTHas pa6ora (Bcero) 44
B Tom uncie:

Jlexuuu 22
[IpakTrueckue / cemunapckue 3auatus (113 / C3) 22
CamocTosiTesibHAsi padoTa 00y4AKO M XCH 231
B tom yucie

CamocTOsITeNbHOE N3YUeHUE OT/ICIBHBIX TEM U BOIIPOCOB 140
[ToaroroBka K NpakTUUYECKUM 3aHATHIM 22
BrinonHeHHE KOHTPOJIBHON PabOTHI 60
IToaroroBka K IpOMEKYTOYHOM aTTECTALUH 9
KonTpoas 13
O0mas Tpy10eMKOCTh 288

3.2. PacnpenesieHne y4eOHOro BpeMeHHM 10 pa3jiesiaM U TeMam
3aouHas Gpopma oOydeHUs

Ne HaumenoBanue paszaena u Bcero B ToMm uucie

n/n TEMBI qac. KonTaktHas padora | CPC KoHTpoas
Jlex | IIP JIP
100707




3-ii Kype

Beenenue. Bxian poccuiickux 13 12
YUEHBIX B MHUPOBYIO

JHEPIEeTHKY.

Tennodukarmonnsie

anektpoueHTtpanu (TOL) -

WCTOYHUKHA TIUTAHHUS CHCTEM

NIEKTPOCHAOKCHHUS

arpoIpPOMBIIUICHHOTO

KOMIUIEKCA. OcHoBHBIE

cBelleHUss 00  HMCTOYHUKAX

pacnpeneneHHoil  (COTOBOM)

TeHEepaIuu.

dopMupoBaHUE CXEM 17 13
BIEKTPUYECKUX COETUHEHHI

BIEKTPUYECKUX CETEH.

Br160p ocHOBHOTO 17 13
AIEKTPOOOOPYTOBAHUS

AIEKTPUYECKUX CETEH.

Koucrpykiun u CXEMBbI 14 13
pactpeneuTeTbHBIX

YCTPOMCTB  pacrpeaeieHHON

reHepanuu.

ITonwxkaromue IO ACTAHIINH 14 13
aNeKTpudeckux ceret 35-220

kB.

BriGop cxeM NOHMKAMOIUX 16 13
noacTtanmui 35-220/6-10 kB

Pacuetsl 1 BBIOOpP OCHOBHOTO 17 13
3NIEKTPOOOOPYyI0OBAHUS

HOACTAaHIINN

CoBpeMeHHbIE KOHCTPYKIINU 16 13
pacnpenenuTeabHbIX

ycTpoiicTB noacranuui. HoBas

cepus BBIKIIOYATeNeil.

KommnuektHbie

pacmpeaycTponcTBa ¢

aIera3om

Pexumel paloThI 16 13
3JIEKTPOOOOPYIOBaHUS

MOJACTAaHIIMH u obOecredeHune

HOPMAaTHUBHOTO KauyecTBa

HaMPSIKEHUS TUIS

noTpeduTenei




Kontpous

Bcero 3a 3-ii kype

144

12

12

116

4-i1 kype

10

DNEeKTPUYECKUE ceTu
IMUTAOMKUX SJICKTPOCUCTEM

13

12

11

Bri6op KOHCTPYKTHUBHOTO
HCIIOJIHEHUSI W HOMHHAJIBHBIX
MapamMeTpoB  BO3AYIIHBIX U
KaOeNbLHBIX JIMHUH
JJIEKTpOTIepeIaud Ha OCHOBE
TEXHUKO-DKOHOMHYECKUX
KPDUTEPHEB H C  y4ETOM
HE00XO0IMMOTI0 KOMIIJIEKCa
OTpaHUYECHUN

16

13

12

Br160p cxem anekTpruiecKkux
ceTel Ha OCHOBE TEXHUKO-
HKOHOMHYECKOTO aHAJIN3a U C
y4eTOM 000CHOBaHHOM
HAJECKHOCTH
ANEKTPOCHAOKEHUS
norpeourenei

14

13

13

MeTo1bl CHUKEHUS TIOTEPD
AIIEKTPOIHEPIHH B
ANEKTpUIECKUX ceTsax 35-220
kB

16

13

14

Pacuetsl napameTpoB
OCHOBHBIX HOPMAJIBHBIX U
MOCJI€aBapUINHBIX PEKUMOB
3JIEKTPOCETEN

17

13

15

bananc akTuBHOM 1
PEaKTUBHOI MOIITHOCTEH B
MMUATAOIINX AIEKTPHICCKUX
cucTeMax

16

13

16

Br160p MomtHOCTH 1
pasMelieHne
KOMITEHCUPYIOIINX YCTPOUCTB

16

13

17

OcHOBBI perynupoBaHus
4acTOTBI

14

13

18

Metonsl 1 cpeacTBa
peryiinpoBaHus HAIPSLKCHUS

13

12




KonTtpons 9 0 0 0 0 9

Hroro 3a 4-ii kypc 144 10 10 0 115 9

Bcero 288 22 22 0 231 13

4. CTpyKTYpa M coiep:KaHHe MPOrpaMMbl

[IpakTHyeckas MOArOTOBKA IMPHU peaau3alud y4eOHBIX INPEAMETOB, KYpCOB, IUCLUILINH
(Monyneil) opraHuszyercd IMyTeM HPOBEICHHS  NPAKTUUECKUX  3aHATUH, MPAaKTUKYMOB,
71a00paTOpHBIX Pa0OT U MHBIX AaHAJOTUYHBIX BUIOB YUEOHOM N1€ATEIbHOCTH, IPEIyCMATPUBAIOLINX
ydactue 0Oydarolluxcs B BBINOJHEHUM OTIENIbHBIX 3JIEMEHTOB paboT, CBSA3aHHBIX € Oymaymiei
Ipo(heCCHOHANILHON IEATEIbHOCTBIO.

[IpakTiyeckass MOArOTOBKAa MOXET BKIIOYATh B ceOs OTAEIbHBbIE 3aHATUS JIEKIMOHHOTO
THUIIa, KOTOPBIE MPEeIyCMaTpUBAIOT Nepeaady yueOHoi nHdpopMauu ooyyaroumcs, HeoOX0IMMOM
U1 TMOCIEAYIOIIEro  BBINOJIHEHUs paldOT, CBA3aHHBIX C Oyaymed mnpodeccCHOHATIbHON
NeSITENIbHOCTBIO.

4.1 Conep:kaHue QM CHUUTITHHBI

BBenenue

Bxnag  poccmiicKkMX — yY4EHBIX B MHPOBYIO  JHEpPreTuky. TeruiodukarnuoHHBIC
anekrpornieHTpanu (TOLl) - UCTOUHMKY MUTAHUS CUCTEM AJIEKTPOCHAOXKEHUSI arporpPOMBIIIIIEHHOTO
komrutekca. OCHOBHBIE CBEICHHsI 00 MCTOUYHHUKAX pacipeie]ICHHOM (COTOBOI) reHepaluu.

@®opMHPOBaHHE CXeM IJIEKTPUYECKUX COeJUHEHHU I IJIEKTPUYECKHUX ceTeill

Onementsl. OOmas  xapaktepuctuka. OcHoOBHBIE TpeOOBaHUST K  MOCTPOCHHUIO
pacrlpeleNuTeNbHbIX  JJeKTpUudeckux  ceredl.  TexXHHMKO-DKOHOMHYECKHE  pacueThl  IpH
MIPOEKTUPOBAHUM DIIEKTPUYECKUX ceTeil. BiusHue mnmapamMeTpoB yCTaHOBUBIIUXCA PEKUMOB
CIIOXHBIX JEKTPUUYECKUX CETEH.

Bp100p 0CHOBHOI0 3J1eKTPO0OOPY/AOBAHNS YJIEKTPHYECKHUX CeTei

Bunsl renepatopoB. CuiioBble TpaHchoOpMaTopbl M aBTOTpaHcopMaTopsl B cXemax
CeNbCKOM auekTpudukanuu. Beikimodarenn (MacisHble, BaKyyMHbIE, 3JI€Ta30Bble, BO3/YIIHBIE),
OTIENMUTEIN U KOPOTKO3aMbIKaTeau. barapen ctatnyeckux KOHAEHCATOPOB. TOKOOrpaHNYMBAIOIINE
U IWIyHTHpyloomue  peakTopbl. KoMiulekTHele TpaHc(OpMaTOpHbIE MOJICTAHLUUMU U3 OJIOKOB
3aBojgckoro wusrotoBieHus (KTIIb, CKTII). WM3mepurensHsle TpanchopmaTopbl. CHcTeMbl
3JIEKTPOCHA0KEHHUS arpONPOMBIIIUIEHHBIX KOMIUIEKCOB. TokompoBobl. I[IpuBO/IBI K BBIKITIOUATENISAM
BBICOKOTO HaIlPSKEHUS.

KoHcTpykumu U cxeMbl pacnpeae/JuTebHbIX YCTPOHCTB pacnpeieIeHHON reHepanuu

Pacnipenenurensusie  yctpoiictBa Bbicokoro (BH), cpemnero (CH) u nHuskoro (HH)
HampsokeHU (0OCOOCHHOCTH, CTPYKTYpa, CXEMbI, PEXHUMBI paboThl). TUMOBBIE KOHCTPYKIIUU
oTkpbIThIX  (OPY) wu 3akpeiteix (3PY) pacnpenenuTenbHbIX — ycTpoiicTB. Pa3menienue
pacIpenenuTeNbHbIX YCTPOUCTB.

PexnMbl padoThI 3JIEKTPHYECKHUX ceTel




3ajaum  pacyera M pacueTHble pexuMbl. (CXemMbl 3aMelIeHMs] U1 pacdeToB
YCTAaHOBMBIIETOCS peXHMa. PexUMbl MOTpedIeHUsT 3JEKTPOIHEPTUN U TPaUKU AIEKTPUIECKUX
Harpy3ok. IloToxopacnpeneneHue M HanpspKeHUs B 3aMKHYTOM ceTd. Ilorepu HampsokeHus u
MOIIHOCTH. ['0IOBBIE MOTEPH 3IEKTPOIHEPIHU. Y4YacCTHE MOACTAHLMN pa3IM4YHOIO THIIA B
IIOKPBITUM CyMMapHOW Harpy3ku. PacmpeneneHue akTMBHOM Harpysku. PacrpezneiieHne akTUBHOU
Harpy3ku Mexnay cenbCKuMu dnexkrpoctanumsMu u  PUIIT. PerymupoBanme dyactoThl B
anekrpocucremax. KoopauHaiuss ypoBHEM TOKOB KOPOTKOIO 3aMbIKaHUs B JJIEKTPOCHCTEMAX.
HaznexxHocTh 1 ycTOHYMBOCTH Pa0OTHI AJIEKTPUUECKUX CETEH.

IHonunskaromme NoACTAHIUM JIeKTpHUecKuX cereil 35-220 kB

VcTouHNMKM MHUTaHUS CHUCTEM AUIEKTpOCHaOkeHus. ['JaBHblE MOHU3UTEIbHBIE MOJICTAHIIUU
(I'TIIT) (ocoOeHHOCTH, CTPYKTYpPaA, CXEMBI, PEKUMBI paOOTHI).
DnexTponuTaHue 1o cxeMaM IIyOokux BBOJOB. [loncTanmuu rimy0oKuX BBOJOB, UX OCOOEHHOCTH,
CTPYKTYypa, CXeMbl U PEKUMBI padb0oThl. KOMIOHOBKA ANIEKTPUUYECKUX CEIbCKUX AEKTPOCTAHIUI U
ITOJCTaHIUM.

Brbi6op cxem nonmxaomux noacranmuii 35-220/6-20 kB

HoMuHaneHble HanpsbkeHHs ANEKTpUYEeCKOoM ceTu. [IpuHIMmBI HOCTpOEHUsT CXEMBI
ANEKTpUYECKONM ceTu. (CXeMbl JBIEKTPUYECKHX COEAUHEHHM TOJIOBHBIX IMOHU3UTEIBHBIX
nojictaniuii. CXeMbl TPUCOCTUHEHUS K CETH ONOPHBIX MOACTAaHIUNA. (CXEeMbl BHEIIHETO
ANEKTPOCHAOKEHUS TMPOMBINIJIEHHBIX TpeanpuaTuif. CXeMbl BHEITHErO JJIEKTPOCHAOKEHUS
ANEKTPUPUITUPYEMBIX JKETE3HBIX JOpoT. CXEMBbI JIEKTPUYECKHUX CETeH TOPOJOB M IOCEIKOB
ropoackoro Tuma. CXxembl AJIEKTPOCHAOXKEHUS TOTpeOuTeneii B CEeNbCKON MeCTHOCTH. CXeMBbI
AIEKTPUYECKUX COCIMHEHUW MPOXOIHBIX MOJACTAHIIMKA C MaJIbIM YHUCIIOM JIMHUN M BBIKIIIOYATENICH
(konbLIeBbIE, KOMOMHUPOBAHHBIE, MOCTUKOB, MEPEKIIOYATENbHBIX MYHKTOB). XapaKTepUCTHKA U
OLICHKA HAJeKHOCTH HAa CTOPOHE BBICIIErO HampspkeHUs. CXeMbl Ha CTOPOHE CPEIHEro M HU3IIETO
HanpspkeHud. CxeMbl IPUCOEIMHEHUS IIIYHTOBBIX OaTapeii CTaTuYecKuX KOHJIEHCATOPOB.

PacyeTnbl 4 BHIOOP OCHOBHOI'0 3JIEKTPOO0OPYA0BAHUS MOACTAHIIUAN

MoIHOCT, W pa3MelleHHe [IYHTUPYIOLUX peakTopoB. Beibop TpaHnchopmaTtopoB u
aBTOTpaHC(OPMATOPOB HA MOHWKAIOMIMX MOACTAHIMAX. YMCIO M HOMHUHAIbHAs MOUIHOCTH
TpancpopmaTopoB. Tumsl TpaHCcHOPMATOPOB U SIKOHOMUYECKHE PEKUMBI UX paboThl. [IpeaensHbie
€IMHUYHBIE MOIIHOCTH TpaHchOpMaTOpOB U aBTOTpaHchopmaTopoB. TpanHchopmaropsl ¢
MIPOJIOJILHO-TIONIEPEYHBIM PETYIUPOBAHUEM.

CoBpeMeHHbIEe KOHCTPYKIIUM PacnpeleuTeIbHbIX YCTPOMCTB MOACTAHIM A

Hogsas cepus Boikitouareneii. Kommnekrasie pacnpenycrpoiicta 110-220 kB ¢ anerazom.
Uucno OTXOASIIMX JMHHUHM 3JIEKTponepenayd M HMX MPOMYCKHAs CHOCOOHOCTh. BzanmocBsizb
CTOMMOCTHBIX MoKa3areneil stueliku OPY u nponyckHo#M clioCOOHOCTH JIMHUU.

Pesxxumpbl padoThl 3/1€eKTPO0OOPYAOBAHUS NMOACTAHIMI M o0ecrieyeHHe HOPMATHBHOIO
Ka4yecTBa HANPSIKEHHUS I/l MOTpeduTeiei

ObecrieyeHre KadecTBa JIEKTPUYECKON »Hepruu. BpiOop mpenenbHOH MOIIHOCTH
OTKJIIOUEHUSI U JPYIMX MapaMeTpoB BbIKItouaTeneil. HekoTopele Mepbl OrpaHUYEHUs] MOUIHOCTH
KOPOTKOTO 3aMblKaHusl. ONTUMHU3AIUS PEKUMOB U PA3BUTHE 3JIEKTPOCUCTEM.
Pexxum 3azeminenust Heitpanu aBToTpanchopmaropoB. KoHTponb Harpy3ku TpaHchOpMaTopoB U
MoJJiep>)KaHue  DKOHOMHUYHBIX ~ PEXKHMMOB  UX  paboThl.  PerymupoBaHuwe  HampsDKEHUs
TpancopmaTopoB. BbriOOp oTBeTBIEHHWII TpaHCHOPMATOPOB U3  YCIOBHH  JIOMYCKaeMOTO
OTKJIOHEHHUS HampspkeHust y mnorpebuteneil. KommneHcanus peakTUBHOW  MOIIHOCTH U
peryaupoBaHuE HAMPSHKEHUS B AJIEKTPUUECKUX CeTsAX. TOKM KOpOTKOro 3ambikanus. KomneHcanms
€MKOCTHBIX TOKOB B CETSIX C U30JIMPOBAHHOU HEUTPAIBIO.

3J1eKTpnqec1me CECTH MUTAKIIUX IJICKTPOCUCTEM
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HekoTopbie KOHCTPYKTHBHBIC JaHHBIC, HCOOXOJAMMEIE MPH BHIOOPE CXEMBI AIICKTPUUYCCKHX
cereil. CojnepkaHue TMPOEKTOB PA3BUTHS AJIEKTPUUECKUX ceTel. BeposiTHOCTHBIE METOIbl B
pacuerax HaJIe)KHOCTH CUCTEM JIEKTPOCHAOKEHHUSI.

Bp100p KOHCTPYKTHMBHOIO HCIOJHEHUS] 1 HOMMHAJBHBIX MapaMeTPOB BO3AYUIHBIX M
Ka0eJIbHBIX JIUHUI 3JIeKTpoIepeaydl HAa OCHOBE TEXHHKO-IKOHOMHYECKHX KpPHUTEpPHUEB U C
y4eTOM He00X0AMMOr0 KOMILJIEKCa OrpaHuYeHUH

Bo3nyiiHble W30JMpOBaHHBIE W HEU30JIMpOBaHHbIE JiMHUU. KabenbHble nauHMHU. BbiOop
IIPOBOAHMKOB BO3AYUIHBIX U KaOenbHBIX JIMHUH. BI)I60p KOHCTPYKTHUBHOI'O HUCIHOJHCHUA
BO3AYIIHBIX W KaOEIbHBIX JIMHUU SJIEKTPOIEpeNayd C Yy4eTOM HEO0OXOAMMOro KOMILIEKCa
orpaHuueHuil. BpIOOp HOMHUHANBHBIX [apaMeTPOB BO3IAYIIHBIX M  KaOENbHbIX  JUHUI
AJIEKTPOTEepeIayl Ha OCHOBE TEXHHKO-DPKOHOMHYECKHUX KPUTEPHEB U C YYETOM HEO0OXOJIUMOTO
KOMIIJICKCa OFpﬁHH‘ICHHfI. CxeMbI 3aMCIICHUA JIMHAHN QJICKTPOIICpCaaYn. AKTHUBHAS MMPOBOAUMOCTD
JIMHUN QJICKTPONCpCaAavH. PeaxTnBHas IMPOBOAMMOCTH u 3apsAgHas MOITHOCTB JIMHAHU
anekTponepenaun. [loHsATHE O MPOMYCKHOW CMOCOOHOCTH JHUHUM 3iekTporepenaun. CXembl
3aMeNIeHUs] JMHUN DIIEKTpoIepeaud C Y4eTOM TpaHCcPopMaTopoB. AKTHBHOE W PEAKTUBHOE
COTIPOTHUBIICHUS TpaHC(HOPMATOPOB U aBTOTpaHchopMaTopoB. Pacuer nMUHUHN AyeKTpornepesadyu mno
cXeMe 3aMelIeHHs ¢ yueToM TpaHchopMaTopoB. Pacuer cereit co cTaabHBIMU IPOBOJAAMH.

Bb100op cxem 3JIeKTPUYECKHUX ceTell HA OCHOBE TEXHUKO-I)KOHOMHYECKOr0 aHAJIM3a U C
y4eToM 000CHOBAHHOM HA/IE’KHOCTH IJIeKTPOCHA0KeHUs1 MoTpeduTeiei

Pacuer nwmHUIT anexkTpomepenaun  OOJBIION MPOTSHKEHHOCTH. 3adadyd ©  METObI
MIPOEKTUPOBAHUS AIEKTPOOCUCTEM U DIEKTPUUECKUX CETEeH. TEeXHUKO-IKOHOMHUYECKOE CPaBHEHHE
BapUaHTOB ceTu. BpiOop BapuaHTa ceTH ¢ y4eTOM HaJeKHOCTH. PacueT NuHUI ¢ ABYXCTOPOHHUM
nutaHueM. YacTHbIe Cilyyau pacyera CeTei ¢ IByCTOPOHHHUM MUTaHUEM. Pacuer 3aMKHYTBIX CETEH.
OnpeneneHyue CeYEHU MPOBOJHUKOB AJICKTPUUYECKON CETH MO JOMYCTUMOW MOTEPE HAMPSIKEHUS.
Br16op u mpoBepka mpoBOOB M Kabenel 1mo HarpeBy. BeiOop ammaparoB, 3alIMINAONINX CETh OT
reperpeBa. 3aBUCUMOCTh HANPSDKEHUS U MEPEJaBaeMOi MOIIIHOCTH OT JUIMHBI JIMHUM. [loBbIIEHNE
MPOITYCKHOM CHOCOOHOCTH JUHHUH. BEpOosSITHOCTh MEpephIBOB AIEKTPOCHAOKEHUS U HAIEKHOCTH
AIIEMEHTOB 3JIEKTPOCETU. YueT (aKkTopa Ha/IeKHOCTH IIEKTPOCHAOKEHHUS.

MeToabl CHHKEHHS TIOTEPDb J1eKTPOIHEPTUH B dIeKTpudeckux cersx 10-220 kB

[Ipumenenue OoJsiee BHICOKOW CTYMEHH HAMPSHKEHUS IO IIKaJle HOMUHAJIBHBIX HAIpsKEHUM.
[ToBbllIeHHE ypOBHS HANPSDKEHUS MyT€M MPUMEHEHHUS YCTPOMCTB pPErylMpOBaHUS HAMPSHKEHUS.
PerynupoBanue akTHBHBIX U PEAKTUBHBIX MOIIHOCTEH B OTAEIBHBIX 3BEHBbSX ceTH. lIpuMeHnenue
paloHaJIbHBIX CXEM CeTH C Haumboliee HPKOHOMHUYHOW 3arpy3Koil JIMHUH U TpaHcPOpMaTopoB.
Panmonanuzanust 31€KTpOOXO3SHUCTB.

Pacuersl mapamMeTpoB OCHOBHBIX HOPMAJBHBIX M IMOCJ€ABAPUIHBIX PeKUMOB
3JIeKTpoceTeil

BekropHas nuarpamma JuHUNA dnekTporiepenayd. Pacuer nuHuil snektponepenadn no I1-
oOpa3HOil cxeme 3aMelIeHHUs C Harpy3Kou, BBIpaXEHHOW MOIIHOCTHIO. [loTepu MoOImHOCTH B
TpancopmaTopax u aBToTpaHchopmartopax. llorepu MOIIHOCTH W SHepruu B JTUHUSAX. CXeMbI
3aMEILIEHUS U PACUETHBIC PEKUMBI [l MPOBEPKU CTATUUYECKOW U JUHAMUYECKON YCTOMYMBOCTH
ANEKTpUYEcKoi cuctemsl. [lepeToku MOIHOCTH U TpeOOBaHMS K MPOMYCKHON CIOCOOHOCTH CBSI3EH.
Pacuer pa3oMKHYTBIX 3JIEKTPUUECKUX CETEH C HECKOJILKUMU Harpy3kaMmu. Pacuer 3aMKHYTBIX ceTei
C OJIHOM WJIM HECKOJIBKUMHU DIIEKTPOCTAHIIUAMU. PacdeT CI0KHBIX ceTeil MeTo oM mpeoOpa3zoBaHus
cetu. COBMECTHBIM pacyeT »JNEKTPUUYECKUX CETeHd ¢ JIMHUAMH HECKOJbKMX HOMHHAJIBHBIX
HaIPSHKEHUN.

Pexxumpl NMUTAIOIIUX IJNCKTPHIECCKUX CUCTEM u yYupaBJjieHue KavyeCTBOM
IJICKTPOIHECPIrumn
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PesxxuMbl HEUTpaJIM IEKTPUYECKUX CETEH Pa3IMYHbIX HaNpsyKeHWW. [IpuHnunel pemenus
CIIO)KHBIX 3aJ]ad C MPHUBJICYEHUEM KOMIUIEKCa METOJIOB M anropuTMoB. OOIacTv MpUMEHEHHS
METOJI0B ONITHUMM3ALUN PEKUMOB dJeKTpocucTeM. [lokazarenn kadecTBa 3JEKTPUYECKON SHEPIUU.
YMeHbIIeHHE TOTEPh MOLTHOCTH B PACIIPEACTUTENbHBIX CETSIX U CUCTEMAaX JIEKTPOCHAOKCHHS.

bajaHc akTUBHON M peaKTHBHON MOIIHOCTE B MUTAMIUX JJIEKTPHYECKUX CHCTEMAaxX

baanc akTHBHOW MOIIHOCTH M €ro CBSI3b C 4acToToM. OnTUMaibHOE pacrpejesieHue
AKTUBHBIX MOIIHOCTEH. bamaHC peakTUBHOW MOIIHOCTH W €ro CBS3b C HaIpPSKECHUEM.
Perynupyrommuii a¢dext narpysku. [lorpedurenu peakTuBHONW MOITHOCTH. BripaboTKa peakTUBHOM
MOIIHOCTH Ha AJIEKTPOCTAHLHUAX. Pe3epBbl MOIIHOCTH. Y4YacTHE 3IEKTPOCTAHIMM B ITOKPBITHMH
CyTOYHOTO rpaduka Harpy3ku. Pacxos sJeKTpodHEprun Ha COOCTBEHHBIE HYK/IbI SJIEKTPOCTAHIIUMN.
MakcumanbHbI€ DJIEKTPUUECKHE Harpy3Kd OTAETBHBIX Tpynn motpeduteneir. PacueTHbie
3IIEKTPUYECKUE HATPY3KHU AJIEMEHTOB CETH.

Bb10op MomHOCTH M pa3MelieHHe KOMIIEHCHUPYIOIIUX YCTPOCTB

Komniencanusa peaktuBHOM MomHOCTH. KomneHcupyromme ycrponcrBa. PaccraHoBka
KOMIICHCUPYIOIIUX YCTpOWCTB. [IprMeHeHHe CHCTEMHOro moAxoAa K ONTHMH3ALUU IIpH
KOMIIEHCAllUM PEaKTUBHOW MOIIHOCTH. KOHAEHCATOpHBIE YCTAaHOBKM [UIsI KOMIICHCALlUH
pEaKTUBHON MOIINHOCTH. BpiOOp MOIIHOCTH KOMIEHCHUpPYIOHIMX ycTpocTB. IIponmosibHas
KOMITIEHCAUs] UHAYKTUBHOCTH JIMHHH.

OCHOBBI PeryJIMpOBaHUS YACTOThbI

[TpuHIMNI AeHCTBUS PEryasTOpa CKOPOCTU TypOUH TeHepaTopoB. PerynupoBaHne 4acToTh B
anekrpocucreMax. KoopauHaiusi ypoBHEH TOKOB KOPOTKOTO 3aMBIKAHUSI B AJIEKTPOCHCTEMAX.
HanexxHOoCTh W yCTOWYMBOCTH pabOTHI  dneKkTpuueckux cucteM. OOOCHOBaHWE pPa3BUTH
reHepupyoumx MomHocteil. O0beM aBTOMATH3aIUHU DJEKTPUUECKUX CTAHIUN U 3IEKTPUUYECKUX
cucteM. ABTOMaTu4eckas CHHXPOHM3AlMsI TeHEepaTopoB. ABTOMAaTHUECKas pa3rpys3ka MO YacToTe.

ABTOMaTHYECKOE IOBTOPHOE BKJIIOYEHHE. ABTOMATUYECKOE BKIIOUEHHE Pe3epBa.

MeToabl U cpeiICTBA PeryJHPOBAHNS HATIPSIKEHUS

OTKJIOHEHHE HAIMpPSKEHHS B JEKTPUUECKUX CETSAX, IPUUUHBI 0Opa30oBaHUs U BO3MOXHbBIE
mnpenenbl M3MEHEHWH.  3aBUCMMOCTh  TEXHUKO-dKOHOMHMYECKHMX  TOKa3aTesned  paboThl
AIIEKTPOTIPUEMHHUKOB M JJIEKTPUYECKUX CUCTEM OT ypoBHeH pabouux HanpsbkeHuil. KoneGanus
HanpspkeHua. HecuHycoumanbHOCTh B DJIEKTPOIHEPreTHUECKUX CHCTEMax M MEpPONPUSTUS T10
6oprOe ¢ Hero. HopmupoBaHue kauecTBa HAIPsDKEHHUS M €r0 OTKJIOHEHHS OT HOMHMHAIBHOTO.
JleicTByIOlIME HOPMBI ~ JOMYCTUMBIX OTKJIOHEHHMH HANpsHKEHUS Y  DIEKTPONPUEMHUKOB.
Omnpenenenre JOMyCTUMON MOTEPU HAMPSHKEHUS O TabIuIaM OTKIIOHeHHs HanpshkeHust. CriocoObl
U CPEACTBA PErylMpOBaHUs HANPSKEHUS B JJCKTPUUECKUX CETAX. PerynupoBaHue HaNpsKEHU s
reHepaTopaMu  CEJNbCKUX  AJIGKTPOCTaHLMN. BceTpeuHoe perynupoBaHuE HAOpPSDKEHUS U
ctrabunu3anusi. PerynupoBaHue HampspDKeHHs MOCIEAOBATEIbHOW KOMIIEHCAIMEe pPEeaKTUBHOTO
COIPOTHUBJIEHUS JTMHUNA. PerynupoBanue HampspkeHHUs! BOJIbTO/100aBOUHBIMU TpaHc(opMaTopamMu U
aBTOTpaHcopmaTopamu. PerynupoBaHue HampsbKeHUsT HM3MEHEHHEM IIOTOKOB — PEaKTHBHOM
MomHocTH. CpaBHEHHE crocoOOB peryIMpoBaHMs HanpspkeHus. HecuMMeTpust B 3JIeKTpUUYECKHX
CETSIX U MEPOIIPUSTHS IO €€ CHUIKEHHUIO.

4.2 Conep:xkaHue JieKIHii
3aouyHas popma 00yueHHs

IIpakTt
Koanu P
Ne o HYECK
HauMmenoBanue nexiuii €CTBO
n/ ast
4acoB
OATO
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TOBKa

3-il Kype

BBenenue. Bkiag poCCUICKUX YYEHBIX B MUPOBYIO SHEPIETHUKY.
OcHoOBHBIE CBEICHUS 00 IMEKTPOTUTAIOIINX CHCTEMaX
Ternodukanmonnsie smexTponenTpany (TOL]) - HICTOUHUKY TUTAHUS
CUCTEM JJICKTPOCHAOKEHUSL. .

dopMupoBaHHe cXeM dJIeKTpuUYecKux coequHenuii TIL]

Onementsl. O0mas xapakrepuctuka. OCHOBHBIE TPEOOBaHUS K
MOCTPOCHUIO MTUTAIOLIUX AIECKTPUUECKUX ceTeil. TeXHUKO-9KOHOMHYECKIE
pacyeTsl MpU MPOESKTUPOBAHUH JICKTPUUECKUX CeTell. BiausiHue pexxumon
paboter TOIl Ha hopMUpOBaHUE CXEM IIIEKTPUICCKUX COCTUHEHUH.
Pabota TOLI B cocTaBe anekTposHepreTuueckux cucrem. TOL] —
OCHOBHBI€ HCTOYHUKHU MUTAHUSI CUCTEM DJIEKTPOCHAOKEHUS.

Bb100p 0CHOBHOrO 3/1eKTPOOOOPY/A0BAHHUSA

I'eneparopsl. Tpanchopmaropsl U aBToTpanchopmaTopsl. Beikimrodarenu,
OTIENUTENN U KOpOTKO3aMblkaTenu. CHHXPOHHBIE KOMIIEHCATOPBI.
barapen konaeHcaropoB. TOKOOrpaHWYMBAIOIIME U LIYHTHUPYIOLIUE
peakTopbl. KomrmuiekTHble TpaHcopMaTopHblE MOJACTAHIMM U3 OJIOKOB
3aBojckoro msrotosiieHust (KTIIB). M3mepurensubie TpaHchoOpMaTOpHI.
Cucrempl oxnaxaeHuss W Bo30yxnaeHus. ToxompoBonsl. [IpuBoabl k
BBIKJTIOYATENSIM BBICOKOTO HaIPsDKEHUS

KoHcTpyKkumu 1 cxeMbl pacnpeneauTeabHbIX yerpoiictB TIL
Pacnpenenurensubie yerpoiicta Beicokoro (BH), cpennero (CH) u
Huskoro (HH) manpspkenuit (0coOEHHOCTH, CTPYKTYpPa, CXEMBI, PEKUMBI
paboTel). TUMoBbIE KOHCTPYKLUU OTKPBITHIX U 3aKPBITHIX
pacnpeenuTeNnbHbIX YCTpoiicTB. Pazmernienue pacipeneauTenbHbIX
YCTPOMCTB.

IMonm:kaomme NOACTAHUNH JJIEKTPUUYECKHX ceTell 35-220 kB
Hcroynukn  mHTaHUS ~ CHUCTEM  JJIeKTpocHaOkeHus. [ naBHbIE
nonusutenbHbie noactanuu (I'TIIT) (ocoGeHHOCTH, CTPYKTYpa, CXEMBI,
pEXKUMBI pabOTHI).

DJEeKTpONMTaHHE TI0 cXeMaM ITyOOKHX BBOIOB. [locTaHnuy riry0oKux
BBOJIOB, X OCOOCHHOCTH, CTPYKTYpa, CXEMbI U PEKHMBI paOOTHI.
KoMmnoHOBKa 3IEKTPUYECKUX CTAHIIUHI H MOJICTAHIIUH.

Bbi0op cxeM moHMKAOIIKX moacranmuii 35-220/6-20 kB
HomuHalibHBIC HANIPSHDKEHUS SICKTPpUYCSCKOM ceTu. [IpuHIUIIBI
MTOCTPOCHUS CXEMBI JIEKTPUUECKOM ceTH. CXEMBI SJIEKTPUUECKUX
COCJIMHEHU I MOIIHBIX Y3JIOBBIX MOACTaHIMA. CXeMbI IPHUCOCTUHEHUS K
CETH TOHWKAIOIIUX MOACTAHITUH. CXeMbl BHEIITHETO 3JICKTPOCHA0KCHUS
MIPOMBIIIITIEHHBIX MpeAnpusATUii. CXeMbl BHEIIHETO AJIEKTPOCHAOKEHHS
ANEKTPUDUIIUPYEMBIX KENE3HBIX JOpoT. CXeMBbI TIEKTPUUECKUX CeTel
ropo1oB. CXeMbl 2JIEKTPOCHAOKEHHUs TOTpedUTeNe B CENbCKOM
MecTHOCTU. CXeMBI NIEKTPUYECKUX COCTUHEHHUH MPOXOIHBIX TOICTAHIIHHA
C MaJIbIM YMCJIOM JIMHUM W BBIKITIOYATENEH (KOJIbIIEBBIC,
KOMOUHUPOBAaHHBIC, MOCTUKOB, IEPEKIIIOYATEIbHBIX TYHKTOB).
XapakTepucTUKa U OIIEHKA HaJIe)KHOCTH Ha CTOPOHE BBICIIETO
HanpspkeHus. CXeMbl Ha CTOPOHE CPEHETO W HUBIIETO HAMPSKEHUA.
Cxembl IPUCOSMHEHHSI ITYHTOBBIX OaTapeil CTaTHYeCKUX KOHASHCATOPOB
Y CHHXPOHHBIX KOMIIEHCATOPOB.

PexnM n BBIOOP OCHOBHOIO 3JICKTPOOOPY/10BAHUS
3aJjauM pacueTra M pacueTHbIe pexuMbl. CXEMbI 3aMEIIEHUs ISl paCUeTOB
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YCTaHOBHUBLIETOCS pexuMa. PexxuMpl moTpedIeHus 3JIEKTPOIHEPTUU U
rpaduKu dIeKTpUIecKuX Harpy3ok. [lotokopacnpenenenue u
HaIIpsDKEHUS B y3J1aX 3aMKHYTOU ceTu. [loTepu HanpskeHus U MOIIHOCTH.
I'o10BBIE IOTEPH DIEKTPOIHEPIUM. Y YACTUE DIIEKTPOCTAHIUHN PA3IMYHOIO
THUIIA B IIOKPBITUM CYMMAapHOM Harpys3ku. PacrnpeneneHue akTuBHOU
Harpysku. PacrpeneneHrne akTUBHON Harpy3ky MEXIy
JNEKTPOCTAHIMAMU WM OTAEIbHBIMY reHepaTopamu. Pacnipenenenue
HaOpPOCOB aKTHBHOM HArpy3KH MEXJy arperatamMu JIeKTPOCTaHIIUH.
[IpuHmn neicTBus perynsaropa ckopoctu TypouH. PerynupoBanue
4acTOTHI B dHeprocucreMax. KoopauHanus ypoBHEH TOKOB KOPOTKOTO
3aMbIKaHHs B SHEprocucreMax. Hage:xxHOCTh M yCTOMYMBOCTE PabOTHI
YHEPrOCHCTEM.

CoBpeMeHHbIe KOHCTPYKITUU PACTIPEICTUTEIbHBIX YCTPONCTB
nojcraniuil. HoBas cepust Boikitouareneid. KomruiektHbie
pacrpeaycTpoucTBa ¢ JIerazoM

Pexxumbl pabGoThl 351€KTPOOOOPYIOBaHUS MOJCTaHIMK M oOecnedyeHue
HOPMAaTHUBHOTO KayeCcTBa HANPsLKEHUS ISl TOTpeOuTeneit

Hroro 3a 3-ii Kypc

12

4-i1 kype

10

DJleKTPpUYeCKHEe CeTH MUTAIOIIMNX IHEPTOCUCTEM

HexoTopsie KOHCTPYKTUBHBIC JaHHBIE, HEOOXOIMMBIC TIPH BEIOOPE CXEMBI
anekTpudeckux cereir. CopepaHnue IPOSKTOB Pa3BUTHS AMEKTPHUICCKUX
CeTeN.

11

Bb100p KOHCTPYKTHBHOI'O MCIIOJTHEHHS] H HOMUHAJIbHBIX IapaMeTpPOB
BO3AYHIHBIX M KaleJbHBIX JIMHMI JJIeKTponepeJayd Ha OCHOBe
TEeXHUKO-IKOHOMUYECKUX KPUTEpPHEeB M C Y4YeTOM He00X0AuMOoro
KOMILJIEKCA OrPaHUYeHn i

Boznymneie nunun. KaGenbuble muHun. Beibop mpoBoJHUKOB
BO3JIYIIHBIX ¥ KaOETbHBIX JIMHUNA. BbIOOp KOHCTPYKTUBHOTO HCIIOTHEHUS
BO3JIYIIHBIX M KaOEIbHBIX JIMHUHN AJIEKTPOIIEpEeIadyl C y4eTOM
HE0OX0IMMOT0 KOMILIEKCa OrpaHnyeHi. BoIOOp HOMUHANBHBIX
MapaMeTpoB BO3AYILIHBIX U KaOeNbHBIX JIMHUM JIEKTpOTepeaun Ha
OCHOBE TEXHUKO-PKOHOMUYECKUX KPUTEPUEB U C YIETOM HEOOXOIMMOTO
KOMIUIEKCa orpaHu4eHuil. CxeMbl 3aMEleHHs] JIMHUN 3J1eKTPOIepeauH.
AKTUBHas MPOBOJUMOCTD JIMHHUI AJIeKTporiepeaaun. PeakTuBHas
MIPOBOJMMOCTG U 3apsiiHasi MOIHOCTb JIMHUM 3nekTponepenauu. [lonarue
0 MPOITYCKHOM CIIOCOOHOCTH JTMHUMN AneKkTponepeaadu. Cxembl
3aMelleHus JIMHUN AIIEKTPOIIepeIadll C y4eToM TpaHCHOPMAaTOpPOB.
AKTHUBHOE U PEaKTUBHOE COIPOTUBIICHHS TPaHCHOPMATOPOB U
aBTOoTpanchopmaropoB. PacueT nuHuil sneKkTpornepeaun mno cxeme
3aMelleHus C yueToM TpaHchopMaTopoB. PacueT cereit co cTanbHBIMU
MIPOBOJIAMH.

12

Bb160p cxeM 3j1eKTpHYeCKHX ceTell Ha OCHOBE TEXHUKO-
HKOHOMHYECKOTO aHAJIN3a U C y4ETOM 000CHOBAHHOW Ha/Ie)KHOCTH
3NIeKTpOCHA0XKeHUs MoTpeOuTeneit

13

MeTOoabl CHHKEHHS MOTEPDb JICKTPOIHEPIrUU B JJICKTPUUCCKUX CETAX
35-220 kB

14

PacueTbl mapamMeTpoB OCHOBHBIX HOPMAJIbHBIX M MOCJ€aBaApHiiHbIX

13




PEeKMMOB JJIEKTpOceTel

BekropHas quarpaMma JIUHUM 3ekTpornepenadn. Pacuer nuHuit
anekTponepenayuu mno [1-odpa3Hoii cxeme 3aMeleHus C HAarpy3KOH, BEIPaKEHHOM
MouHocThIo0. [loTepu MomHOCTH B TpanchopMaTopax 1 aBTOTpaHChOpMaTOpax.
[Torepu MomHOCTH U 3HEPTrUN B MMHUAX. CXEMBI 3aMeIEHHUs U pacyeTHbIe
PEXUMBI U1 IPOBEPKU CTATUYECKON U JUHAMUYECKON yCTONYMBOCTU
ANEKTPUIECKON cucTeMbl. [lepeTokr MOIIHOCTH ¥ TPeOOBaHHS K TIPOITYCKHOM
CIOCOOHOCTH CBsi3el. Pacuer pasoMKHYTBIX 3JIEKTPHUECKUX CETEel ¢
HECKOJIbBKMUMHM Harpy3kamu. Pacyer 3aMKHYTBIX CETEW C OJHOW MM HECKOIbKUMU
ANEKTPOCTAaHIMAMU. PacdeT clIoKHBIX ceTeld METOIOM peoOpa30BaHuUsI CETH.
CoBMeCTHBII pacyeT 3JIeKTPUYECKUX CeTel C IMHUAMHU HECKOIBKUX
HOMUHAJIbHBIX HAIIPSDKEHUN.

15

banaHc aKTHBHOW M PEaKTHUBHOW MOIIHOCTe B NUTAKOIIUX
JIEKTPOIHEPIreTHYECKUX CHCTeMAaxX

bajianc akTUBHOM MOIIIHOCTH U €T0 CBsI3b € 4acTOTOM. OnTUManbHOE
pacrpeieIeHne akTUBHBIX MOIITHOCTEN. ballaHC peaKTUBHOM MOIITHOCTH U
€ro CBs3b C HaIpsbKeHueM. Perynupyronuit 3QppexT Harpy3Ku.
[ToTpebutenu peakTUBHON MOIIHOCTU. BbipaboTka peakTuBHOI
MOIIHOCTH Ha 3JIEKTPOCTAHIUAX. Pe3epBbl MOIIHOCTH. YUacTue
AIIEKTPOCTAHIIMN B OKPBITUU CYTOYHOTO rpaduka Harpy3ku. Pacxon
ANIEKTPOIHEPTHH HAa COOCTBEHHBIE HYX bl AJIEKTPOCTAHLIUH.
MakcumanbHbIC SJEKTPUICCKHUE HATPY3KU OTACIBHBIX TPYIIT
noTpebuTenel. PacueTHple alIeKTpUUeCKHe Harpy3KH SJIEMEHTOB CETH.

16

Bp100op MoOIIHOCTH M pa3MellleHHe KOMIIEHCUPYIOIIMX YCTPOiicTB
KomnieHcanus peakTHBHOM MOIITHOCTH. KOMITIEHCUPYIOIINE YCTPOMCTBA.
PaccTtanoBka KOMIEHCHPYIOIMIKMX YCTPOUCTB. [[pumMeHenne cucteMHoro
MOJX0Ja K ONTUMU3ALMH ITPY KOMIIEHCAIIUU PEAKTUBHON MOIIHOCTH.
KonneHcaropHble yCTAaHOBKHU ISl KOMIEHCAIUN PEAKTUBHON MOIIIHOCTH.
Br160p MOIITHOCTH KOMIIEHCUPYIONIUX YCTPOHCTB. [IpomonbpHas
KOMIIEHCAIUsl UHIYKTUBHOCTH JIMHUM.

17

OcCHOBBI peryJTHpOBaHUs YACTOTHI

[IpuHnun neiicTBus perynsaropa ckopoctu TypOuH. PerynupoBanue
4acTOTHI B sHeprocucreMax. KoopauHanus ypoBHEi TOKOB KOPOTKOTO
3aMbIKaHUA B SHEprocucreMax. Haae:KHOCTh U yCTOHYMBOCTH PabOThHI
sHeprocucteM. OCHOBHBIE TUIIBI 3JIeKTpocTaHui. O60cHOBaHME
Pa3BUTHS FEHEPUPYIOMINX MOIIHOCTeH. O0beM aBTOMaTU3AINH
ANEKTPUYECKUX CTAHIUI U SJICKTPUUECKUX CUCTEM. ABTOMAaTHYeCKas
CUHXPOHM3AIUS TreHEepaToOpoB. ABTOMaTHYeCKas pa3rpy3ka 1o 4acToTe.
ABTOMaTHYECKOE TIOBTOPHOE BKIIIOUCHHE. ABTOMATHYECKOE BKIIOYCHHE

pe3epaa.

18

MeToabl U cpeiICTBA PeryJHMpPOBAHNS HANIPSIKEHUS

PexxuMbl HEUTpasu NMEKTPUUECKUX CeTel Pa3IMUHbIX HAPSHKEHUH.
[TpuHIMTBI pemIeHus CIOKHBIX 3a7a4 ¢ IPUBIICYCHUEM KOMIUIEKCa
METO/IOB ¥ aNropuTMOB. OOIaCTH MPUMEHEHHS METOI0B ONITUMHU3AIINN
pexuMoB sHeprocucteM. [Tokazarenu kauecTBa >JEKTPUUECKON IHEPTUH.
YMeHbllIeHHE TOTEPh MOIIHOCTH B PACIPEIETUTENBHBIX CETAX U
CUCTEeMaX JIEKTPOCHAOKECHHUS.

Htoro no 4-my Kypcey

10

Bcero 3a 3-ii u 4-ii Kypcbl

10

30%

14




4.3 Conep:kaHue NPaKTHYECKUX 3aHATHI
3aounHas Gpopma 00ydeHUS

HanmeHnoBaHue NIpakTUYECKUX 3aHATHU

Koy
€CTBO
JacoB

IIpakr
HNYECK
ast
IIOATO
TOBKa

3-i Kype

BbI60p OCHOBHOTO 3JIEKTPOOOOPYAOBAHHS

CxeMBbl 3aMCHICHUA IJ1d paCdYCTOB YCTAHOBHUBLICTIOCA PCKUMaA. Pexxnmer
MOTPEOJIEHUS IIEKTPOIHEPTUN U TpadUKU JIEKTPHUECKUX HArpy30K.
[ToToxopacnpenenenue U HAIPsHKEHUS B y3J1ax 3aMKHYTOU ceth. [lorepn
HaIpsKCHUA 1 MOITHOCTH..

I'ooBBIE TOTEPH DNEKTPOIHEPTUM. Y UaCTUE DIIEKTPOCTAHIUHN PA3INIHOTO
THUIIA B IOKPBITUM CYMMApHOM Harpys3ku. Pacnpenenenune akTuBHOM
Harpysku. PacripeneneHrne akTUBHON Harpy3ky MEXLy
AIEKTPOCTAHIMAMH WJIN OTJEIbHBIMY I'€HEpaTOpaMu

CxeMBbI AJIeKTPUUECKHUX ceTel Topoa0B. CXeMBI AIEKTPOCHAOKEHHUS
noTpebuTene B cenbCKOM MECTHOCTH. CXEMBbI 3JIEKTPUUYECKUX
COEIMHEHUH MTPOXOHBIX MOICTAHIIMNA ¢ MAJIBIM YUCIIOM JIMHUU U
BBIKJTFOUaTeNel (KOJIbIIEBbIE, KOMOMHHUPOBAHHBIE, MOCTHUKOB,
MIEPEKIIIOYATENIbHBIX TYHKTOB).

DNEeKTPONUTAaHUE TI0 CXeMaM TIyOOKUX BBOJOB. [locTaniinm riryOoKux
BBOJIOB, UX 0COOCHHOCTH, CTPYKTYpa, CXEMbI U PEKUMBI PaOOTHI.
KoMmIoHOBKa AIEKTPUYECKUX CTAaHIIUIA U TIOICTAHIUN

Bri6op oTBeTBiCHHMIT TpaHCHOPMATOPOB M3 YCIOBHH JOIMYCKaeMOTO
OTKJIOHCHUSI HAINpPsDKEHHUsSl Yy TOoTpeOuTeneld. PeakTWBHAs MOIIHOCTD M
peryaupoBaHUe HAPSKCHUSI.

. UToro mo 3-my Kypcy

12

4-#i kypc

HpI/IHI_[I/IHBI IMOCTPOCHUA CXEMBI BHCKTqueCKOﬁ cetu. CxeMbl
OJICKTPHUYCCKUX COGI[I/IHCHI/Iﬁ MOIIHBIX Y3JIOBBIX HO,HCTaHHHfI. CxeMbl
IPHUCOCANHCHHUA K CETHU ITOHMKXAOIIUX HOHCT&HHHﬁ. CxeMBbl BHEIITHETO
3J'IeKTp00Ha6)KeHI/IH IIPOMBIIIJIICHHBIX Hpe,I(HprITHI;'I. CxeMbl
QJICKTPHUYCCKHUX ceTeit ropoJ0B.

IToBbImIeHUE YPOBHA HANPAXKCHUA NIYTEM HNPUMCHCHHUA yCTpOﬁCTB
PEryjiinpoBaHus HaIPSAXKCHUA. P CTYJIMPOBAHHUC AKTUBHBIX W PCAKTHBHBIX
MOIITHOCTEH B OTACIBbHBIX 3BEHBSIX CETH.

Pacuer nuHmMit oamextpomepenaaun 1o Il-oOpasHoil cxeme 3aMelmieHUst ¢
HArpy3KoH, BEIPA)KEHHOH MOLIHOCTBIO.

VYyacThe 3JIeKTpOCTaHIUMNH B TOKPBITUM CYTOYHOTO Trpaduka Harpysku.
Pacxon anekTposHeprun Ha COOCTBEHHbIE HYXKABI DJIEKTPOCTAHIIHMM.
MakcuManbHble — 3JEKTPUYECKHME  HArpy3Kd  OTHEIbHBIX TPy
noTpeduTenei.

PaccranoBka KOMIICHCUPYIOIIUX YCTpOﬁCTB. HpI/IMCHCHI/Ie CUCTCMHOT'O
oJAX0Ja K OITUMH3allU IMPU KOMIICHCAITUN pCaKTHBHOﬁ MOIITHOCTH.

HTtoro 3a 4-ii kypc

10

Bcero 3a 3-ii u 4-ii kypc

22

50%

15




4.4 Buabl U coep:KaHue CaMOCTOATEIbHOUH PadoThl 00yYAKOIIUXCS

4.4.1. Bunel caMOCTOSATENBHON pabOThI 00YJIArOIIIHXCSI

Buabl camocTosiTennbHONM pabOThI 00yYaIOUXCs

KosmmuectBo yacos
10 3a049HOM (hopMme

00yueHus
CaMOCTOSTEIbHOE U3YUYEHUE OT/IEIbHBIX TEM U BOIIPOCOB 140
[loaroToBKa K NPaKTUYECKUM 3aHSATUSM 22
BrimosHenne KOHTPOJILHON pabOTHI 60
IToaroroBka K IpOMEXYTOYHOM aTTeCTALMHU 9
Hroro 231
4.4.2. ConepxaHue caMOCTOSTEIBLHON PabOTHl 00yJaIOITIXCS
Ne n/m ‘ HanmeHnoBaHue n3ydaeMbIX TEM WM BOIIPOCOB ‘ KonnuecTBo yacos
3-i Kype
1 Temnopukanmonnsle snekrpoueHtpaniu (TOL) - wucTouHMKH 12
MUTaHUS cUcTeM AekTpocHaOxeHus (YensOnHckaoil obaacTn).
2 TexXHUKO-IPKOHOMHYECKHE  pacdyeTsl MpH  MPOSKTUPOBAHHUU 13
ANIEKTPUYECKHUX ceTeil (Ou3Hec- IIIaHUPOBAHHUE B SHEPTETHKE)
3 Hcnonws3oBanue ycTpoicTB Manoi reHepanuu (KorenepannoHHbie 13
ycraHoBKH). [IpenmyiniecTBa pacrnpeieIeHHO#M reHepalnu.
4 CxeMmbl 3aMelleHHs AJIsl PACYETOB YCTAHOBUBLIETOCS PEXHUMA. 13
5 [Toncranuu rayOOKUX BBOJOB, UX OCOOEHHOCTH, CTPYKTYpa, 13
CXEMbI U peXUMbI pPabOTHI.
6 CxeMbl BHENIHETO dJEKTPOCHAOKEHHS AICKTPUPUIIUPYEMBIX 13
MKEJIE3HBIX TOPOT.
7 Panponanusanust SHEProxo3sCTB MO  CHIKEHUIO  IOTEPh 13
3JIEKTPOIHEPIUHU B DJIEKTPUUYECKUX ceTsix 35-220 kB
8 KomrmeHcanusi €MKOCTHBIX TOKOB B CETSAX C H30JUPOBAHHOM 13
HEHUTPAJIBIO.
9 Pexxumbl paboThI 351eKTPO0OOPYAOBAHUS TTOACTAHITHI 13
HTroro 3a 3-ii kype 116
4-#i kypc
10 Pacuer nuHuil snekTpornepenayn Mo CXxeMe 3aMelleHUs C y4EeTOM 12
TpancopmaTopoB. Pacuer ceteil co cTalbHBIMH IPOBOJAMMU.
3aBUCHUMOCTh HaMPsDKEHUS U TIepeaBaeMON MOIITHOCTH OT JJTUHBI 13
auHuM.  [loBblleHHE  MPOMYCKHOW  CIOCOOHOCTH  JIMHUM.
11 BeposTHOCTE TepepbIBOB  AJIEKTPOCHAOKEHHUS U HAJIEKHOCTb
9JIEMEHTOB  3JJIEKTpOCETH.  YueT  ¢akTopa  HaJIeKHOCTU
ANEKTPOCHAOKEHHS
12 CoBMecCTHBII pacuer SMEKTPUECKHX ceTell ¢ JNMHUSIMHU HECKOJIBKHX 12
HOMUWHAJIbHBIX HAIIPSKCHU N
13 PerynupoBanue akTUBHBIX ¥ pPEAKTUBHBIX MOIIHOCTEH B 13
OTJICTIHbHBIX 3BEHBSX CETH.
14 CoBMecCTHBIN pacuer MEKTPHIECKHX ceTell ¢ JNMHUSAMHU HECKOJIBKHUX 13
HOMUWHAJIbHBIX HAITPSDKCHUM.
15 BripaboTka peakTUBHON MOIIHOCTH Ha  AJIEKTPOCTAHIIUSX. 13
Pe3epBbl MonHOCTH

16




PaccranoBka  KOMIIEHCHpYMOIIMX  ycTpoucTB.  IIpuMeHeHue 13
CUCTEMHOI0 IIOAXOJAa K ONTMMHU3ALMM IIPpU KOMIIEHCALUU
PEaKTUBHON MOUIHOCTH.

16

HanexxHocTh 1 ycTOH4YMBOCTH pabOThl 3HEeprocucreM. OCHOBHBIE 13
TUIBI 3JeKTpocTaHIMH. OOOCHOBaHME Pa3BUTUS EHEPUPYIOLIUX
MomHocTeil. O0beM aBTOMATH3AIMK 3JICKTPUYECKUX CTAHIMHA U
EKTPUYECKUX  CUCTEM. ABTOMAaTHYECKas CHUHXPOHM3AIMS
TEHEpPaToOpOB. ABTOMAaTUYECKasl pa3rpys3Ka I0 4acToTe.

17

PerynupoBanne HanpspkeHHsT U3MEHEHMEM IIOTOKOB PEAKTUBHOMU 13

18
MoIHOCTH. CpaBHEHHE CIOCO00B PErYIMPOBAHUS HAPSKEHUSI.

Hroro 3a 4-ii kypc 115

Bcero 3a 3-ii u 4-ii Kypcbl 231

4.5. IlpumepHasi TeMAaTHKA KOHTPOJIbHOI padoTsl Ne 1

KonTponsnas pabora Ne 1 BeimonHsiercs Ha 3-M Kypce.

B umemsix 3akperuieHuss 3HaHUM, TMOJTYYEHHBIX CaMOCTOSATEIBHO M 3a BpEMS ayAWTOPHBIX
3aHATUH, OOy4aromMMCsl TpeAsiaraeTcs BBINOJHUTH KOHTPOJIbHYIO paboty «IIpoektupoBanue
paauanbHOM 3nexTpuueckod cetu». KonTponbHas paboTa mnpenycmaTpuBaercs Kak (opma
OTYETHOCTH TI0 CAMOCTOSATEIHLHOM paboTe 00yUJarOIIHMXCHI.

Coneprxanre KOHTPOJIBHOU paboThl Ne 1:

Heo6x01uMo BBITIOJIHUTE CIIEIYIONINE MYHKTHI.

1. CocraBneHune SKBUBAJICHTHOW CXEMBbI 3aMEIIECHUS PAHOHHOM JIEKTPUICCKOMN CETH.

2. OrmpeneneHre mapamMeTpOB SKBUBAJICHTHOW CXEMBbI 3aMEIICHHUS paHOHHOM AJIEKTPUICCKOM
CETHU C OJTHOCTOPOHHUM IUTAHHUEM.

Haxoxnenue notokopacnpeaesneHus: B palOHHOM CETH B HOPMAJIbHOM PEKUME.
4. DieKkTpuuYecKHil pacueT pacnpenaenutenbHoi cetu 10 kB.

W

4.6. IlpumepHasi TeMAaTHKA KOHTPOJILHOI pa6oThl Ne 2

Kypcosas pa6ota Ne 2 BeInonHseTCS Ha 4-M Kypce.
KontponbHas padorta Ne 2 siBisieTcst Mpo10/DKEHHEM KOHTPOJIBHOM padoThl No 1 u mpu Tex ke
HCXOJIHBIX JIAHHBIX.
B nensx 3akperuieHusi 3HaHHA, TOJYYSHHBIX 32 BpeMsl ayJUTOPHBIX 3aHATHH, 00ydaromumces
npeaiaraeTcs BBIMIOJTHUTh KOHTPOJIbHYIO paboty Ne 2 «[IpoexkTupoBaHue 3aMKHYTOM
AIIEKTPUYECKOM CETU C IBYXCTOPOHHUM NUTaHueM». KoHTpolsibHas paboTa mpearycMaTprBaeTCs Kak
(dbopMa OTUETHOCTHU IO CAMOCTOSTENBHON paboTe 00yUJaIOITNXCA.
Cooeporcanue pacuemnoil yacmu KoHmpoabHou padomul Ne 2:
Ha ocHoBe ucxomHoii cxembl (4 BapuaHTa) U OCHOBHBIX €€ mapameTpoB (16 BapuaHTOB K
KaXKJI0M MUCXOJHOM CXeMe) IpeIaracTcsl BHITOJHUTE CIIEIYIOLIUE PACYEThI:
5. CocraBiieHHe SKBUBAJICHTHON CXEMbI 3aMEIlEHUs] pallOHHON AIIEKTPUYECKOM CEeTH.
6. OmpeneneHue napaMeTpoB SKBUBAJIEHTHON CXEMBbI 3aMeEIIEHUs] PaliOHHOM AJIEKTpUUYECKON
CETH.

7. HaxoxJieHHe NOTOKOpacnpeeieHus: B palOHHON CETH B HOPMaJIbHOM pEXUME.

8. Ompenenenue MoTepb HAMPSHKEHUS B PA3IMYHBIX 3BEHBAX U HAMPSHKEHUH B Pa3IUYHBIX
TOYKaX CETH.

9. PerynupoBanme  HampsbkeHus.  [lombop ~— peryiMpoBOYHBIX ~ OTBETBJICHHH  Ha
Tpancpopmaropax ¢ PITH.

10. Pacuet nocneaBapuiHBIX PSKUMOB PaifOHHOHN CETH.

11. DnexTpuueckuit pacuet pacnpeaenuTenbHoi cetd 10 kB ¢ AByXCTOPOHHUM MUTaHUEM.
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5. Y4eOHO-MeTOANYeCcKOe 00ecnieyeHre CaMOCTOSITeIbHOM PadoThl 00y4aroIIuXCs

Y4eOHO-MeToAnuecKue pa3padboTku umeroTcs Ha kadenpe ICCX, B HaydHOU OMOIMOTEKE U
Ha caiite ®I'BOY BO IOxHo-VYpansckuii ['AY:

1. CucteMbl 31€KTPOCHAOKEHHUS TOPOJOB M MPOMBIIUICHHBIX MPEINPUATHIA [DIeKTPOHHBIN
pecypc]: yueb. mocobue k kypcoBomy npoekty / FOxuo-Ypanbckuii 'AY; cocr.: 1O. I1. Unbus [u
ap.] - Yensowmnck: HOxHo-Ypambckuit ['AY, 2016 - 92 c. - JlocTyn W3 JOKAaIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - Hoctyn u3 cetu Wurepuer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.

2. DIEKTPOIHEPreTUYECKHE CHUCTEMBI W CETH [DJEKTPOHHBIA pecypc]: MeToJudYecKue
PEKOMEHAALNN JUIsl CaMOCTOATEIbHOW paboThl cTyneHToB. Hampasnenue mnoarotosku 13.03.02
DneKkTpodHepreTuka W dJiekTpoTexHuka. [Ipoduns DnexkTpocHaGxkeHUe. YPOBEHb BBICIIETO
oOpa3oBaHus - OakanaBpuar. KBanuduxamnus - GakanaBp. @opma oOyueHus - oyHast U 3aoyHasi /
coct.: 0. II. Unpun, A. B. benos; IOxno-Ypanbckuit I'AY, WHCTUTYT arpouHxeHepuu -
Yenabunck: HOxHo-Ypansckuit ['AY, 2020 - 39 c. - Jocryn u3 JOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

6. @OH/I OLIEHOYHBIX CPEACTB /IS MPOBEIEHUS
MPOMEKYTOYHOM aTTeCTAMU 00yUAOIIMXCH

JI7st yCTaHOBJICHUSI COOTBETCTBHS YPOBHSI MOATOTOBKH 00yJaroruxcsi TpedoBanusm OI'OC
BO pa3zpabotan GoHA OLIEHOUYHBIX CPEJICTB sl TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH M MPOBEICHUS
MPOMEXYTOUYHOM arTecTanuu oOyuaromuxcs Mo aucuuiuinHe. OOoHA OIEHOYHBIX CPE/CTB
npencranieH B [Ipunoxenun.

7. OcHOBHAs ¥ ONOJTHUTEIbHAS JIUTEPATypPa, He0OX0AMMAast IJIs1 OCBOEHHSI U CIUNIMHBI

OcHoBHas 1 JOTOJIHUTENIbHAs yueOHas IuTeparypa umeercs B Hayunoit OubiuoTeke u
ANEKTPOHHOU MH(pOopMannoHHO-00pazoBareabHoi cpeae PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 JuTEeparypa

1. Uneun O. I1. DnexTpocHaOXeHUE CENbCKOTO XO3AHUCTBA (CeTeBask 4acTh) [DIEKTPOHHBIH
pecypc]: yue6. nocodue / 0. I1. Unbun, C. K. Hepbsa3on; UT'AA - Yenabunck: UT'AA, 2011 - 176
c. - Hocryn u3 nokameHOU cetu: http://nb.sursau.ru:8080/localdocs/esh/5.pdf. - Hoctyn u3 cern
Hutepner: http://nb.sursau.ru:8080/webdocs/esh/5.pdf.

2. JIeikun A. B. PacnipenenurenbHbie dJIEKTPUYECKHE CETH [ DIEKTPOHHEIN pecype]: yuebHoe
nocobue / A.B. JlbikuH; HoBocMOMPCKHMII TOCYIapCTBEHHBIM TEXHHUYECKUIl YHHUBEpPCHUTET -
HoBocubupck: HoBocuOupckuii rocynapcTBeHHbIH TexHH4eckuil yHusepcuret, 2018 - 115 c. -
Hoctyn K monHOMy Tekcty ¢ caiita OBC  VYHuBepcuterckas OuOnmoteka online:
http://biblioclub.ru/index.php?page=book&id=576415.

3. JIeikun A. B. DnexTpuueckue CHUCTEMbI U CeTH [DIeKTpOHHBIN pecypc]: yueOHuk / A.B.

JIeikuH; HoBocuOMpCKUET rocynapcTBEHHBIH TEeXHMYECKMH yHHBepcuteT - HoBocuOHpcCk:
HoBocubupckuii rocygapcTBeHHbIN TeXHHUECKUH yHUBEepcHUTeT, 2017 - 363 c. - JlocTyn K OJTHOMY
TEKCTY C caiita 9bC YHuBepcurerckas o6ubnmoreka online:

http://biblioclub.ru/index.php?page=book&id=575236.
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JlonoyiHUTeILHAS JTUTEpPaTypa

1. ®posos, FO. M. OcHoBBI A5ekTpocHaOKeHHs | yaeOHoe mocobue / FO. M. ®pouos, B. IL.
Mensikun. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-1385-0. — Tekcr :
AJICKTPOHHBIH // JIaHb : 3eKTpoHHO-0nOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211058

Hepno;mqecmde H3TaAHUA:

1. AIIK Poccun: Hayusblii xypHan / IOkHO-YpanbCkuil rocyaapCTBEHHBIM arpapHbIi
yauBepcuteT - Yenstounck: FOYpI'AY, - https://rusapk.sursau.ru/ru/about/.

2. IlpompllieHHAsT YHEPTETHKA: €KEMECSYHBIN MPOU3BOJACTBEHHO-TEXHUUECKUI JKypHA -
Mocksa: HT® "Duepromporpecc", - http://www.promen.energy-journals.ru.

8. Pecypchbl nH(pOpMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OX0AUMBbIEe
JIJIS1 OCBOEHMSI TUCIHUTJIMHBI

1. Enunoe oKHO IOCTyma K Y4eOHO-METOIuYeCKUM pazpadoTkaM https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcurerckas oubdamoreka ONLINEhttp://biblioclub.ru

9. MeToauyecKkue yKa3aHus JJs 00y4al0UUXCs M0 OCBOCHUIO TUCHUILIHHbI

Y4ebHo-MeToauueckue pazpaboTku umerorcs B Hayanoit Oubnmmoreke ©W 3JIEKTPOHHOM
nHpopMannoHHo-oo6pazoBarensHOi cpene PI'BOY BO I0xHOo-Ypansckuii [AY:

1. Cucrtembl 3J€KTPOCHAOKEHHS TOPOJIOB M MPOMBIIUICHHBIX MPEANPUATHN [DIEKTPOHHBIN
pecypc]: yue6. mocobue Kk KypcoBomy mpoekty / KOxxno-Ypansckuii ['AY; cocrt.: FO. I1. Unbun [u
ap.] - Yensbunck: HOxno-Ypanmbckuit 'AY, 2016 - 92 c¢. - JlocTynm u3 JOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - JToctym u3 cetu WutepHer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.

2. DIEKTPOSHEPreTHYEeCKHe CHUCTEMBl W CEeTH [DIEKTPOHHBIM pecypc]: MeToaudYecKue
pPEKOMEHAALNU ISl CaMOCTOATEIbHONW paboThl cryneHToB. HampaBnenue mnoarotoku 13.03.02
DNeKTposHEepreTuKa U dJekTpoTexHuka. [Ipoduns OnekrpocHabxeHHEe. YPOBEHb BBICIIETO
oOpa3oBanus - OakanaBpuar. KBanuduxamus - GakanaBp. ®opma oOyueHus - oyHas W 3a04yHas /
coct.: 1O. II. Unbun, A. B. benos; HOxHo-Ypanbckuii ['AY, WUHCTUTYT arpouHxeHepuu -
Yensabunck: IOxno-Ypansckuit T'AY, 2020 - 39 c. - Jloctym u3 JIOKaJbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

10. MndopmannoHHbIe TEXHOJOTHH, HCIIOJIb3yeMble IIPH OCYLIECTBJICHHH 00pPa30BaTE/ILHOIO
npounecca no JMCHUIVINHE, BKJIYas NMepevyeHb POrPaMMHOro odecnedeHus U
HH(POPMAILMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOnmMoTeke ¢ TEPMUHAIBHBIX CTAaHIUI TNpenocTaBiseTcs JOCTyln K 0Oa3am
JAHHBIX:
- TexakcnepT (nH(popMaMOHHO-cripaBoyHast cucrema 'OCToB);
- «Cenpxo3TexHUKa» (ABTOMAaTU3UPOBaHHAs CIIPABOYHAs CUCTEMA).
- My TestX Proll.
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http://nb.sursau.ru:8080/localdocs/peesh/21.pdf
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf
http://nb.sursau.ru:8080/localdocs/esh/81.pdf

[lepevyeHp JMIEH3MOHHOTO MPOTPAMMHOTO OOecTedeHus. PeKBU3UTHI MOATBEPKIAIOLIETO
JOKyMEHTA:
OC crienr. HasHau. «Astra Linux Special Edition» ¢ oducHoi nporpammoii LibreOffice (FOYpI'AY),
MyTestXPRo 11.0, nanoCAD Omnextpo Bepcus 10.0, PTC MathCAD Education - University
Edition, Moit Oduc Cranmaprasii, Windows 10 HomeSingle Languagel.0.63.71, KOMIIAC
3Dv16, KOMITAC 3Dv17, KOMITAC 3Dv18, Microsoft Win Starter 7 Russian Academic Open 1
License No Level Legalization Get Genuine, Microsoft Office 2010 Russian Academic OPEN 1
License NoLevel, Windows 7 Home Basic OA CIS and GE, GoogleChrome, MozillaFirefox,
Opera, Sunekc.bpaysep (YandexBrowser), MOODLE.

11. MaTepuajibHO-TeXHUYecKas 0a3a, HeoOXoAUMAs JAJsl OCYIIeCTBIEHUS
00pa3oBaTe/ILHOI0 Mpolecca Mo JMCUUILINHE

Y4eOHbIC ayAUTOPUH JJIsS TPOBEACHUS 3aHATHH JICKIIMOHHOTO W CEMHUHApPCKOTO THIIOB,
TPYIIIOBBIX W WHAWBHIYATbHBIX KOHCYIBTAIMK, TEKYIIETO KOHTPOJS H IMPOMEKYTOYHON
aTTeCTaluu

[Tomemenue nnst camocrositenbHOM padoTel 454080, YensOunckas o0m., r. YensOuHCK,
npocnekt Jlenuna, 75, rimaBHbIN Kopiryc, ayautopust Ne303.

YueOHast ayauTOpus JUIS TPOBEICHHS 3aHATHH JIGKIIMOHHOTO W CEMHWHApCKOTO THIIA,
KypCOBOTO MPOCKTUPOBAHUS, TPYIIIOBBIX W WHIUBHIYATbHBIX KOHCYIbTAIMMA, TEKYIIETO KOHTPOJIS
U TpoMexyTouHou arrecranuu,454080, YensObunckas o6, r. YensaOuuck, yin. Kpachas, 38,
yueOHbIi Kopryc, ayautopuu Ne 1085.

IlepeyeHb 000PYIOBAHUS W TEXHHUYECKHX CPEACTB 00y4eHMsI
Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
IIEPCOHAJIBHbII KOMIIBIOTEP B KOMIIJIEKTE: cucremusii 610k Pentium E 5400
2.7GHZ, xectkuit nuck 250 Gb, monutop 19" LCD, knaBuarypa, meimb — 30 mrt.; [IPUHTEP
CANON LBP-1120 nazepnsiii; Okpan c¢ snekrpornpuBogom; [IPUHTEP CANON LBP-1120
nazepusiit; UK IIYJIBT AY JJIA DKPAHA C 3JIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN
IHO.
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1. KoMnereHuuu ux HHIAUKATOPbI, (l)Ole/IpyeMble B Imponaecce 0CBOCHUA NUCHHUIIJIUHDBI

[1K-2 CriocoGeH y4acTBOBaTh B MPOEKTUPOBAHUHU IICKTPOTEXHOIOTHUECKIX YCTAHOBOK

Kon n HanmeHoBanue ®opmupyemsie 3YH HanmenoBanue
UHIMKATOpa OIICHOYHBIX CPEJICTB
JNOCTHIKCHUSA 3HAHUS YMEHHUS HAaBBbIKU Texkymas | IIpomexy

KOMIETEHIUH aTTecTaly | TOYHas
s aTTecTanu
s

N1 IK-2 O6yuatomuiic | Obyvaronuiic | O0yuatomuiics | 1. Omnpoc | 1. 3auer.

Beinonnsier coop u s JOJDKEH | JOJIKEH | TOJIKEH Ha 2.

aHaJIU3 IaHHBIX JJIS 3HATh: YMETh: BJIQ/IETh! npakThyec | JK3aMeH.

IIPOEKTUPOBAHMSI, TTAHHBIE IS BHIOMATH U HaBBIKAMU KOM

COCTaBIIsI€T MIPOEKTUPOBAH | aHAJIU3UPOBAT | COCTABJICHUS 3aHATUN

KOHKYPEHTHO- s, b JIaHHBIC VTSI | KOHKYPEHTHO- | 2.

CIOCOOHBIE BAPUAHTHI | KOHKYPEHTHO- | MPOEKTUPOBA | CIIOCOOHBIX ITposepka

TEXHUYECKUX CIIOCOOHBIE HUs BapHaHTOB KOHTPOJIb

penieHui BapUaHTHI KOHKYPEHTHO- | TEXHUYECKUX HOU

TEXHUYECKUX | CIIOCOOHBIX peLIeHuN. paboThI
penieHui BAPUAHTOB (b1.B.07-H.1)
(b1.B.07-3.1) | TexHUYECKHX

peleHni

(b1.B.07-Y.1)

N2 11K-2 O6yuatomuiic | Obyvaronuiic | O6yuaromuiics | 1. Ompoc | 1. 3auer.

OO60CHOBBIBAaET BHIOOD | A TIOJDKEH | A TIOJDKEH | TOJDKEH Ha 2.

1enecooOpa3zHoro 3HATh: YMETh: BJIQ/IETh! npakThyec | DK3aMeH.

pelieHus OCHOBHBIE 000CHOBBIBAT | HaBBIKAMU KOM
METO/Ibl b BBIOOP 000CHOBaHMUS 3aHATHH
BBIOOpA 1esaecoodpasH | BeIOOpa 2.
nenecooOpa3H | oro peuieHust | nenecoodpasno | [Iposepka
oro pemeauss | (b1.B.07-Y.2) | ro pemenus KOHTPOJIb
(b1.B.07-3.2) (b1.B.07-H.2) | noit
paboThHI

N3 T1K-2 O6yuatomuiic | Obyvaronuiic | O0yuaromuiics | 1. Omnpoc | 1. 3auer.

[ToaroraBnuBaer s JOJDKEH | o JOJIKEH | TOJKEH Ha 2.

pas3zensl 3HATh: YMETh: BJIQ/ICTh: mpakTHyec | JK3aMeH.

MPEeANPOESKTHON TUTIOBBIE MOJArOTaBIMBA | HABBIKAMU KOM

JOKYMEHTAIMHN Ha TEXHUYECKUE | Th pa3ielibl MOJATOTOBKH 3aHATUU

OCHOBE THUIIOBBIX peleHus u NOPEIIPOEKTH | pa3/iesoB 2.

TEXHUYECKUX CTPYKTYPY oit npennpoektHoit | [IpoBepka

peleHni HOPEANPOEKTHO | TOKYMEHTAlM | JOKYMEHTAlMH | KOHTPOJIb

i Y Ha OCHOBE Ha OCHOBE HOM
JOKYMEHTAll | THIOBBIX TUIOBBIX paboThI
U TEXHUYECKUX | TEXHHMUYECKHX
(b1.B.07-3.3) | pemennit peleHui
(b1.B.07-Y.3) | (b1.B.07-H.3)

N4 11K-2 Ob6yuatommiic | OOyuaromuiic | O6yuatomuiics | 1. Omnpoc | 1. 3auer.

JleMoHcTpUpyeT o JOJDKEH | o JIOJDKEH | JTOJIKEH Ha 2.

MOHUMAaHHe 3HATB! YMETh! BJIQ/IETh! IpaKTHYec | DK3aMeH.

B3aUMOCBSI3H 3a7a4 3aauu JIEMOHCTPUPO | HABBIKAMHU KOM

MPOEKTUPOBAHUS U MIPOEKTUPOBaH | BaTh HOHUMAaHHUS 3aHATHH

HKCITyaTalu us, NOHUMAaHHe B3aMMOCBSI3U 2.
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SKCIUTyaTallMy | B3aUMOCBSI3U | 3a/1a4 ITpoBepka
u ux | 3ama4 IPOEKTUPOBAHU | KOHTPOJIb
B3aUMOCBS3b | IPOEKTHpPOBA | A U HOM
(b1.B.07-3.4) | Husa n JKCIUTyaTallM | paboThl
skcrryaranuu | (b1.B.07-H.4)
(b1.B.07-Y 4)

2. HOKa3aTeJII/I, KPUTCPHUHU U LIKAJIA ONCHUBAHUA HHAUKATOPOB JOCTUKCHUSA

KOMIIeTeHII N

N1 TIK-2 —BeinonasieT cO0p W aHaIu3 JaHHBIX IS TPOSKTHPOBAHUS, COCTABIISICT KOHKYPEHTHO-
CIOCOOHBIC BAPUAHTHI TEXHUYECKUX PEIICHUN

[Toxa3zaTenu Kputepnn u mkana O1ieHUBaHUs pe3yIbTaTOB O0YUYECHHUs IO JUCIUTUINHE
onennBanus | HepgoctaTouHblit JlocTaTouHbIi Cpennuii ypoBeHb | Bpicokuii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.B.07-3.1 | OGyuatommuiics He OO6yyaromuiics OO6yyaromuiics ¢ OO6yyaromuiics ¢
3HAET NaHHbBIE JUTS ciabo 3HaeT HE3HAUNTENFHBIMU | TpeOyemMoun
MPOEKTUPOBAHHS, TaHHBIE TS OImMOKaMHU U CTETICHBIO TIOJTHOTHI
KOHKYPEHTHO- MPOEKTUPOBAHHS, | OTIEIbHBIMA ¥ TOYHOCTH 3HAET
CrocoOHBIE KOHKYPEHTHO- npobOenamMu 3HaeT TaHHBIE YIS
BAapUAHTHI CIOCOOHBIE JTaHHbIE JJIs1 MIPOEKTUPOBAHMS,
TEXHUYECKUX BapUaHThI MPOEKTUPOBAHMS, KOHKYpPEHTHO-
pelieHuit TEXHUYECKUX KOHKYpPEHTHO- CrocoOHbIe
pelieHuit CIOCOOHBIE BapUaHTHI
BapUaHThI TEXHUYECKUX
TEXHUYECKUX peleHuit
penIeHui
b1.B.07-Y.1 | O6yuaromuiicsa He | OOydarommiics OOyuarommuiics OOyuarommuiics
yMEET BbIOMpaTh | ciabo ymeeT yMeeT C | ymeer BrIOUpaTh U
Y aHAJIM3UPOBATh | BBIOMpPAThH U HE3HAYUTENbHBIMH | aHAJIM3UPOBATH
JaHHbIC JJIs aHAIU3UPOBATH omuOKaMu  yMeEeT | AaHHbIE IJIs
MIPOCKTUPOBAHUS | JaHHBIC IS BBIOUpATh U | IPOEKTUPOBAHUS
KOHKYpPEHTHO- POEKTUPOBAHUS aHAJIU3UPOBATH KOHKYpPEHTHO-
CIIOCOOHBIX KOHKYPEHTHO- JaHHbBIE JUIS | CTIOCOOHBIX
BApUAHTOB CIIOCOOHBIX POEKTUPOBAHUS BapHaHTOB
TEXHUYECKUX BapHaHTOB KOHKYpPEHTHO- TEXHUYECKUX
pelieHuii TEXHUYECKUX CIOCOOHBIX pelieHui
pelieHui BapHaHTOB
TEXHUYECKUX
peleHni
b1.B.07-H.1 | O6yu4aromuiicst He | O0yqarouuiics OO6yuarommiics ¢ OO6yuarommiics
BJIAJICET: cy1abo BiaJeeT: HEOOJIBIIUMU CBOOOJIHO BJIQ/ICET:
HaBbIKaMU HaBbIKaMU 3aTpyaIHEHUSIMU HaBBbIKAMHU
COCTaBJICHUS COCTaBJICHUS BJIAJICET: COCTaBJICHUS
KOHKYPEHTHO- KOHKYPEHTHO- HaBBIKAMU KOHKYPEHTHO-
CIOCOOHBIX CIOCOOHBIX COCTaBJICHUS CHOCOOHBIX
BapHAHTOB BapHUaHTOB KOHKYPEHTHO- BapUaHTOB
TEXHUUECKUX TEXHUYECKUX CIOCOOHBIX TEXHUYECKUX
peleHui. peuieHun BApUAHTOB pelieHuin
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TCXHHUYCCKUX
peleHui

N2 TIK-2— O60CHOBBIBAET BEIOOP 11E€IECO00OPA3HOTO PEIICHHUS

[Tokazarenu Kputepun n mikaia orieHUBaHHsI PE3yabTATOB OOYYCHHS 110 JUCIUTUTHHE
oneHuBaHus | Henmocrarouynsii JoctaTouHbIi Cpennuii ypoBeHb | Bbicokuii ypoBeHb
(3YH) YPOBEHb YpOBEHb
b1.B.07-3.2 | O6yuatomuiicst He | OOyuaromuiics OO6yyaromuiics ¢ OO6yyaromuiics ¢
3HAET OCHOBHBIC cimabo 3HaeT HE3HAYUTEIbHBIMH | TpeOyeMoi
METO/IbI BBIOOpa OCHOBHBIE METOJIBI | OIIUOKAMU U CTETICHBIO TIOJTHOTBI
1enecooOpa3Horo | BeIOOpa OT/ACITbHBIMU Y TOYHOCTHU 3HAET
perieHus 1e71eco00pa3zHoTO npobenaMu 3HaeT OCHOBHBIE METO/IbI
pelIeHuS OCHOBHBIE METOJIBI | BBIOOpA
BbIOOpA 1enecoo0pa3Horo
1es1eco000pa3Horo pelieHus
pelIcHus
b1.B.07-Y.2 | OOyuatomuiics He | OOyyaromuiics OO6yyaromuiics OO6yyaromuiics
yMmeeT cnabo ymeer yMEET C ymeeT
000CHOBBIBAThH 000CHOBBIBATh HE3HAYUTEIbHBIMH | 0OOCHOBBIBATH
BBIOOP BBIOOD omurbKkaMu ymeeT BBIOOD
11e7Ieco00pa3HOTO | IEeIecO00pa3HOTOo 000CHOBHIBATH 1esecoo0pa3Horo
pelieHus pelieHus BBIOOD pelieHus
1eJeco00pa3HoOTo
pelieHus
b1.B.07-H.2 | O6yuaromuiicsa He | OOydarommuiics OO0yuaromuiics ¢ OOyuarommuiics
BJIAJIEET: cJ1a0bo BIIaJEET: HEOOJIBIINMHA CBOOOHO BJIAJIEET:
HaBbIKaMU HaBbIKaMU 3aTpyIHEHUSIMU HaBbIKaMU
000CHOBaHMS 000CHOBaHHMS BIIAJICCT: 000CHOBaHHS
BBIOODA BBIOOpA HaBBIKAMH BBIOOpA
1Ie7IeCO00pa3HOTO | IEeJIeCO00pa3HOTro 000CHOBaHMS 1eJeco00pa3HoTo
pelieHus pelieHus BbIOOpa pelieHus
11eJ1eco00pa3HoOTO
pelieHus

N3 TIK-2 — [ToaroraBnuBaeT pasienbl IPeanpOeKTHON JOKyMEHTAIIMU Ha OCHOBE TUIIOBBIX
TEXHUYCCKUX PEIICHUM

ITokazarenn Kpurepuu 1 mkasna oljeHUBaHUS pe3yIbTaTOB 00YUYEHUS MO AUCHUILINHE
oueHuBaHusg | HegocraTouHsblit JlocTaTo4uHBbII Cpennuii ypoBeHb | Bplcokuii ypoBeHb
(3YH) YPOBEHb YPOBEHb

b1.B.07-3.3 | Ob6yuatomuiics He | OOyuarommiics OO6yuarommiics ¢ OO6yuaromuiics ¢
3HAET TUIIOBBIE cy1abo 3HaeT HE3HAUUTENBHBIMU | TpeOyemoi
TEXHUYECKUE TUIIOBBIE OLIMOKaMu U CTENEHbIO TIOJTHOTHI
pelLIeHus U TEXHUYECKUE OTZEIbHBIMU Y TOYHOCTHU 3HAET
CTPYKTYpY pelIeHus U npobeaamMu 3HaeT TUIIOBBIE
MIPEAIPOEKTHON CTPYKTYpY TUIIOBBIE TEXHUUYECKUE
JOKYMEHTAIU1 IPEIIPOEKTHON TEXHUYECKUE peleHus u

JOKyMEHTaluu pelieHus u CTPYKTYpY
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CTPYKTYPY MPEAITPOEKTHOMN

IIPEANPOEKTHON JIOKYMEHTalUH

JOKYMEHTaluu

b1.B.07-Y.3 | OOyuatomuiics He | OOyuaromumiics OO6yyarommuiicst OO6yyaromuiicst

yMmeeT cnabo ymeer yMEeT C ymeeT
MIOATOTABIMBATh [O/IrOTaBIIMBATh HE3HAUYUTEJbHBIMU | IOATOTABINBATH
pa3ensl pazaesibl omunbKkaMu ymeeT pa3zensl
MPEIITPOEKTHOMN MPEAITPOEKTHOMN MOATOTABJIVBATH MPEITPOEKTHOMN
JOKYMEHTAIlM! Ha | JIOKYMEHTAllUM Ha pazaesbl JIOKyMEHTaluu Ha
OCHOBE THUIIOBBIX | OCHOBE THUIIOBBIX MPEANPOEKTHON OCHOBE THUIIOBBIX
TEXHUYECKUX TEXHUYECKUX JOKYMEHTAIIMU Ha TEXHUYECKUX
peleHni peueHni OCHOBE THIIOBBIX peleHuit

TEXHUYECKUX

peuIeHu i

b1.B.07-H.3 | OOyuatomuiics He | O0yyarommiics OO6yyaromuiics ¢ OO6yyarommiicst

BJIAJIEET: cJ1abo BIAJEET:. HEOOIBIIUMHU CcBOOOIHO BIIQJCET:
HaBBIKAMU HaBBIKAMU 3aTPYAHCHUSIMU HaBBIKAMHU
MOATOTOBKH MOATOTOBKH BJIQ/ICET: MOJATOTOBKH
pazzenos pazaenon HaBbIKaMU pas3zenoB
MPEITPOEKTHON MPEIPOEKTHOMN MOJITOTOBKH MPEITPOEKTHOM
JOKYMEHTAIlM! Ha | JJOKYMEHTAlluM Ha pazaenon JOKyMEHTAIlUU Ha
OCHOBE THUIOBBIX | OCHOBE THUIIOBBIX MIPEANPOEKTHON OCHOBE THUTIOBBIX

TEXHUYECKUX
peleHni

TEXHUYECKUX
peleHni

JOKYMEHTAIU! Ha
OCHOBE TUIIOBBIX
TEXHUYECKUX
peleHn i

TEXHUYECKUX
peleHui

N /14 TIK-2 — JleMoHCTpHUpYET MOHUMAHUE B3aUMOCBSI3U 3a/1a4 MTPOCKTUPOBAHKS M DKCIUTyaTaIllun

[Tokazarenun Kputepuu u mikana orileHUBaHUsI pe3yIbTaTOB O0YUYEHHUS 110 AUCHUTUIMHE
ouennBanus | HepgocraTouHsblit JocratouHblit Cpennuii ypoBeHb | BbIcokHil ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.B.07-3.4 | Ob6yuaromuiics He | OOyuaromuncs OO0yuaromuiics ¢ OO0yuaromuiicst ¢
3HAET 3a/1a4u cna0o 3HAET 3a/1a4ll | HE3HAYUTEIbHBIMU | TpeOyeMoit
MIPOEKTUPOBAHUS, | MPOEKTUPOBAHUSA, omrbKamMu 1 CTETNEHBIO TIOJTHOTHI
AKCIUTyaTaIuH U JKCIUTyaTallud U UX | OTAEIbHBIMU U TOYHOCTH 3HAET
WX B3aUMOCBSI3b B3aMMOCBSI3b npoOeaMu 3HaeT 3a1auu
3a/1a4u MPOEKTUPOBAHUS,
MPOEKTUPOBAHHS, SKCIUTYaTallK U UX
9KCIUTyaTallui U UX | B3aHMOCBSI3b
B3aHMOCBSI3b
b1.B.07-Y.4 | O6yuarouuiicst He | OOyqaronuiics Obyuarommiics OO6yuaromumiics
yMeeT ciabo ymeer yMeeT ¢ ymeeT
JIEMOHCTPUPOBATh | IEMOHCTPUPOBATH HE3HAYUTENbHBIMH | IEMOHCTPUPOBATH
MMOHUMAaHHE MOHUMAaHHE omrbKaMu ymeeT MOHUMAaHHE
B3aUMOCBSI3HU B3aMIMOCBSI3M 33/1a4 | ISMOHCTPUPOBATH B3aMMOCBSI3U 3a/1a4
3a/aq MPOCKTUPOBAHUS U | TOHUMAaHUE MPOEKTUPOBAHUS U
MPOCKTHPOBAHUS | IKCILTyaTalluH B3aMIMOCBSI3M 33/1a4 | DKCILTyaTallu

" SKCIUTyaTallun

IMPOCKTUPOBAHUA U
OKCILTyaTalluu
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b1.B.07-H.4 | OGyy4aromuiicst He | OO0y4aronuiics OO6yuarommiics ¢ OO6yuarommiics
BIIQJICET: c1ab0 BIaJceT: HEeOOIbIINMH CcBOOOIHO BJIAJICET:
HaBbIKaMH HaBBIKAMH 3any,Z[HeHI/I$IMI/I HaBBIKaAMH
IIOHUMAHUA IIOHUMAaHUIA BJIaCCT. IIOHUMAaHUusA
B3aNUMOCBA3U B3aMOCBA3U 3a1a4 HaBbIKaAMHU B3anNMOCBA3U 3a1a4
3a1a4 HpOCKTI/IpOBaHI/IH 158 IIOHUMaHUusA HpOCKTHpOBaHHH n
MIPOCKTUPOBAHUS | IKCILTyaTaI[|K B3aMMOCBSI3M 3a/1a4 | DKCILTyaTaI[iK
158 3KCHJIyaTaIII/II/I HpO@KTI/IpOBaHI/Iﬂ nu

OKCILTyaTaI[|K

3. TunoBsle KOHTPOJBbHBIC 3aIaHUA U (]/IJ'[]/I) HHBbIC MaTE€PHUAJIbI, Heo0XoauMble AJIsl
OICHKH 3Hal-ll/li71, yMeHHﬁ U HABBIKOB U (]/IJ'[]/I) OnbITA J€ATECJILHOCTH, XaPAKTCPU3YIOIIIUX
ITalbI (l)OpMHpOBaHI/Iﬂ KOMIIETeHIIUH B nmpouecce 0CBOCHUA TUCHUIIIINHBI

YyeOHO-MeToanueckue pa3paboTku umerorcst Ha kadeape DATII, B HayyHoUl OmbnuoTeke M Ha
cante ®I'BOY BO IOxHO-Ypansckuii 'AY.

1. Cucremsbl 37eKTpOCHAOXKEHUSI TOPOJAOB U MPOMBIIIJIEHHBIX MPEANPUATHI [DIEeKTPOHHBIN
pecypc]: yue6. mocobue k kypcoBomy mpoekty / KOxxno-Ypansckuiit ['AY; cocrt.: FO. I1. Unbun [u
ap.] - Yensbuuck: HOxno-Ypambckuit T'AY, 2016 - 92 c. - JlocTynm W3 JOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - Joctym u3 cetu WutepHer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.

2. DJEKTPOIHEPreTHYECKUE CHUCTEMBI M CETH [DJEKTPOHHBIA pecypc]: MeTOoAMYecKHe
PEKOMEHIAIMK JIJIsI CaMOCTOSITEIbHOW paboThl cTyaeHTOB. HampaBnenue moarotoBku 13.03.02
DneKkTpodHepreTuka W dJeKkTpoTexHuka. [Ipoduns DnekTpocHaGkeHUe. YPOBEHb BBICIIETO
oOpasoBanus - OakanaBpuar. Kpanmudukamnus - 6akanaBp. @opma oOyueHus - oyHas M 3a04Has /
coct.: 1O. II. Unbun, A. B. beno; IOxno-Ypansckuii I'AY, MHCTUTYT arpoMH>XEHEpUU -

Yensounck: HOxno-Ypanbckuit ['AY, 2020 - 39 c¢. - Jloctyn w®3 JOKaIBHOW CETH:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

. TOANYECKHE MAaTEePHAaJIbl, ONPeAeJaAI0Iue MPoueAyPhbl OLCHUBAHUA 3HAHUMN
4. Meto eCKHe MAaTepHaJibl, oNpeae/saiomue mpoiue ore a 3HA ,
YMeHHUI, HABBIKOB U (MJIM) ONBITA AeATeJbHOCTH, XaPAKTEPHU3YHIIUX 3Talbl
¢dopMupoBaHusi KOMIIETEHIIN I

4.1. OeHOYHBIE CPEACTBA NPH MPOBEJACHUHU TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH
4.1.1. Onpoc HAa NPAKTHYECKOM 3aHATHH

OTBeT Ha MpPaKTUYECKOM 3aHIATHM HCIOJB3YETCS [UIsl OLIEHKM KadecTBa OCBOEHUS
oOyJaromuMcsi OCHOBHOH mpodeccuoHanbHOM 00pa30BaTeNbHOM MpOrpaMMbl O OTAEIbHBIM
BONpPOCAM M TeMaM JUCLUUIUIMHBL TeMbl U IMJIaHbl 3aHATHH (M. MeToJpa3paboTku 1. 3) 3apaHee
coobmarorcss  oOyvaromumcsi.  OTBET  OLIGHUBAETCS  OLEHKOM  «OTJIMYHO»,  «XOPOILOY,
«YIOBIETBOPUTEBHO» WU «HEYJOBIETBOPUTEIBHOY.

Ne OI_IeHO‘-IHLIe CpcACTBaA KOII N HAUMCHOBAHHC
TumnoBslie KOHTPOJIBHBIC 3aJaHud U (I/IJ'II/I) HWHBIC MATCpPUaAJIbI, HHJUKATOpa
HCO6XOI[I/IMBIC JJI1 OOCHKH 3HaHI/II71, YMeHHﬁ, HaBBIKOB H (I/IJ'II/I) KOMIICTCHIIU
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OMBbITa JEATENBHOCTH, XapaKTepPU3YyIOUINX C(HOPMUPOBAHHOCTD
KOMIIETEHIIMHI B IPOLIECCE OCBOCHUS TUCLUTIIINHBI

1 | 1. Ilepeuncnute OCHOBHBIE UCXOAHBIE TaHHBIE 17 mpoektupoBanus | MJ[1 T1K-2

MOJICTAHIINH. Beimosnser coop u

2. Onuinre IOPSIIOK ~ pacdera Harpy3ku 00BbeKTa | aHaJIU3 JaHHbBIX JUIS

AIIEKTPOCHAOKEHUS c HCIOJIb30BaHUEM K03 dunmeHTa | MpoeKTUPOBAHHMS,

OJIHOBPEMEHHOCTH. COCTaBJISIET

3. OnummTe  HOpPSAOK  pacueTa  HAarpy3ku  OObEKTa | KOHKYpEHTHO-

AJIEKTPOCHAOKEHUS TI0 METOy YIOPSA0UYEHHBIX JUarpamm. CHOCOOHBIE BapUAHTHI
TEXHUYECKUX
peleHu

2 | 1. Kakum oOpa3oM mpu BBIOOpEe OMIMHOBKM ofHOMOJocHBIMHU | ]2 TIK-2

muHamu B 3PY 10 kB yuuthiBaerca nossiiieHHas TeMiieparypa B | OOOCHOBBIBAET BbIOOD
noMenieHnu? 1esaecoo0pa3Horo

2. Kak u3MeHUTCs AOMYCTUMBII TOK IUIOCKOM alIOMUHUEBOW IIMHBI, | pEIICHUS

ecin e€ W3 IMOJIOKEHUS <«IJIAllIMsD» MOBEPHYTh M YCTaHOBUTH B
MOJIOKEHHE «HA pedpo»?

3. B kakux cnydasx TpaHchopMaTOpbl TOKa I€JIECO00pa3HO
BKJIIOUATh TI0 CXEME «IOJIHAsl 3Be3[a» a B KaKUX — «HE IOJIHas

3Be31a»?
3 | 1. B uem cocTouT peanpoeKTHAS JOKYMEHTAIIHS ? N3 IK-2
2. B uem 3akmouaercsi Ooppba ¢ morepsmMu B dneMeHTax | [loaroraBnmBaeT
INEKTPUYECKUX CETEeN? pazzensl
3. KakoBa pojb HUCTOYHUKOB HETPAIULMOHHOW SHEPreTUKU B | NPEANPOCKTHOU
SHEprocHa0KEeHUHU OTBETCTBEHHBIX MOTpeOUTENei JOKYMEHTAIlUU Ha
OCHOBE TUIIOBBIX
TEXHUYECKUX
pelIeHmi
4 | 1. Kak ucnofib30BaHKe PE3epBHBIX HCTOYHUKOB NuTaHus Biuset Ha | 14 T1K-2
ce0eCcTOMMOCTD AIIEKTPUUECKON IHEPTUH? Hemonctpupyer
2. U3 yero cknansiBaetcs ymepO OT HEAOOTIyCKa DJIEKTPUUECKON | TOHUMaHUE
SHEPTUH JJISl MOJIOYHOTO KOMILIeKca? B3aMMOCBSI3H 33/1a4
3. Kak nneMeHThl OECKOHTAaKTHBIX 3allUT BIHAIOT HA YPOBEHB | IPOCKTHUPOBAHUS U
MOTEPb SHEPTUU AKCIUTYaTalllH

Kputepuu oneHuBanus otBeTa (Tals.) JAOBOAATCS IO CBEICHHS OOYYalOIIMXCS B Hayale
3ansaTuid. OnieHKa oObABISETCS 00ydaroeMycsi HETOCPEICTBEHHO MOCIIe YCTHOTO OTBETA.

Hlxana Kpurepun ouneHnBanus

Ouenka 5 - oOyuaromuiics MOJHO YCBOWJ yU4eOHBIN MaTepua,

(OTAM4HO) - TIOKa3bIBAET 3HAHHE OCHOBHBIX MOHATUH TEMBI, TPAMOTHO MOJIb3YETCS
TEPMUHOJIOTHEM;

- TpOSIBISET yMEHUE AaHalW3UpOBaTh W 0000mare uHMOpMAaIHIo,
HAaBBIKM CBSI3HOTO ONIMCAHUS SIBIIEHUN U MIPOLIECCOB;

- JIEMOHCTPUpPYET yMEHHE u3naratb y4eOHBIM Marepuail B
ONPENIETICHHOM JIOTHUECKOH MOCIeI0BAaTENbHOCTH;

- TIOKa3bIBa€T YMEHUE WJUTIOCTPUPOBATH TEOPETUUYECKHE IOJIOKEHUS
KOHKPETHBIMU MPUMEPAMU;

- JeMOHCTpHpYeT C(OPMHPOBAHHOCTh M YCTOWYMBOCTH 3HAHUHU,
YMEHU U HABBIKOB;

- MOTYT OBITH JOMYIIEHBl OJHAa—JBE HETOYHOCTH TNPU OCBEIICHUU
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BTOPOCTCIICHHBIX BOITPOCOB.

Onenka 4 OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIICHKY «5», HO TPH
(xopor10) 3TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHUM y4eOHOTO Marepuaja JOMYIIEeHbI HEOOJbIIHNE MPOOLIHI,
HE MCKA3WBIIHE COJCP)KAHUE OTBETA;

- B U3JIOKCHUU MaTepualia JIOMYIICHbI He3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3 - HETIOJIHO WJIM HEIOCJEN0BATEIbHO PACKPBITO COEpKAHUE MaTepHala,
(YIOBIIETBOPUTEIHHO) HO TMIOKa3aHO oOIee MOHMMAaHUE BOIPOCAa M MPOJEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHbIE I TaIbHEHIIEr0 YCBOCHMS MaTepuaa;

- HMEJNHCh 3aTPyAHEHHUS WIM JONYLIEHbl OLIMOKU B ONPEAEICHUU
IOHATUM, HCIIOIB30BAHUN TEPMUHOJIOTMM, ONHMCAHUU SBICHUU U
MIPOLIECCOB, UCIIPABJICHHBIE IIOCJIE HABOIALINX BOIIPOCOB;

- BBISIBJIEHA HEJOCTAaTO4YHas C(OPMUPOBAHHOCTb 3HAHWM, YyMEHUH M
HaBBIKOB, OOydYaroIIuiicsi He MOXXET NPUMEHUTh TEOPUI0 B HOBOM
CUTYaIlUH.

Onenka 2 - HE PACKPBITO OCHOBHOE COZIEpKaHUE y4eOHOTO MaTepuana;
(HEYIOBICTBOPHUTEINILHO) | - OOHAPY)KEHO HE3HAaHHWE WM HEeNMOHMMaHue OoJblIell WM Hauboiee
BaXHOM yacTH yueOHOTrO MaTepuana;

- JOMMYIICHBI OIMOKU B ONpeCaACICHUN HOHHTI/Iﬁ, IIpHU KUCIIOJIB30BAaHUU
TEPMUHOJIOTHH, B OIMMCAHUU SIBJICHUHN U mpouccCcoB, PCIICHHUU 3a/a4,
KOTOPBIC HE MCITPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB;

- HEC C(l)OpMI/IpOBaHI)I KOMIICTCHIIUHU, OTCYTCTBYIOT COOTBETCTBYIOIIIUC
SHaHWUA, YMCHUSA U HABBIKH.

4.1.2. TectupoBanue

TectupoBanue ucCHoNb3yeTCsl sl OLEHKHM KauecTBa OCBOCHHUSI OOYyJalolMMCS OCHOBHOM
npodeccuoHallbHOM  00pa30BaTeNbHOM MpOrpaMMbl MO OTACIBHBIM TEeMaM WM pas3zieiam
TUCUMIUIMHBL.  TecT mpeacraBisieT co0OW  KOMIUIEKC — CTaHIApPTU3MPOBAHHBIX  3aJaHUU,
MO3BOJISIIOIIMK ~ YIIPOCTUTh ~ MPOLEAYPY M3MEpEeHHUs 3HAHMUW U YMEHHH  oO0ydJarommxcs.
OOyyaromuMes BBIIAIOTCS TECTOBbIE 3aJaHus ¢ (OPMYIUPOBKON BOIMPOCOB U MPEAJIOKEHUEM
BBIOpATh OJIUH MPABUIILHBIA OTBET U3 HECKOJILKUX BAPHAHTOB OTBETOB

Ne O11eHOYHBIE CPEJICTBA Konx u HaumeHoBanue
TumnoBble KOHTpOJIbHBIC 3adaHusl W (WJIM) WHBIE MaTepHabl, WHJUKaTOpa
HEOOXOUMBbIE ISl OIEHKWM 3HAHWUW, YMEHHI, HaBBHIKOB U (HJIN) KOMIIETEHIIN T

OIlbITa JOCATCIBHOCTH, XapaKTCPHU3YIOLIHUX C(i)OpMI/IpOBaHHOCTL
KOMIIETEHIUI B IIpouecCce OCBOCHUA NTUCHUITIIIMHBI

1 1. He n3roTaBIMBarOTCS CUIIOBBIE TPAHC(HOPMATOPHI: N1 TIK-2
1) TpexobMoTOUHBIE Beimonnser coop u
2) C pacuierieHHbIMH 0OMOTKaMHU aHaIN3 JaHHBIX AJIs
3) IByx0OMOTOYHBIE MPOEKTUPOBAHUS,
4) OqHOOOMOTOYHBIE . COCTaBJISIET
KOHKYPEHTHO-
2. K cuMMeTpUYHBIM BHJaM KOPOTKOTO 3aMbIKaHUS CIOCOOHBIE BaPHAHTHI
OTHOCSTCA TEXHUYECKUX

1) Onnodasznoe K3 B ceTsix ¢ M30IMPOBAaHHOIN HEUTPANIbIO | PELICHUH
2) [IByxdasznoe K3 B ceTsx ¢ 3a3eMIICHHOH HEHTPaIbIO
3) TpexdasHnoe

4) JIByxda3zHoe Ha 3eMJII0 B CETAX C 3a3EMIICHHOU
HEUTpaiblo;
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3. KopoTkoe 3amMbIkaHUE B AJIEKTPOYCTAaHOBKAX
COIIPOBOXKIACTCA
1) YBenuueHneM ToKa y OTpeOuTeNs
2) Pe3kuM NOBBIIICHUEM TOKA M HANPSDKEHHS Ha BBIXOJIE
reHepaTopa
3) YBenuyeHueM TOKa M COMPOTUBIICHUS C MOBBIIICHHBIM
HarpeBoM
4) Pe3kuM CHUKEHHEM HaNpsi:KeHHs1 BOJM3H MecTa
MOBpPeXKIeHUs H YBeJIHYeHHeM TOKa

4. K crienuagbHBIM TEXHUIECKAM CPEICTBAM IS
orpanuueHust Toka K3 otHocsTCs
1) ATIB Ha nuHUSIX
2) dyroracsiue peakTopbl
3) CeKMOHUPYIOIUE FITEMEHTHI
4) ToKOOrpaHHMYHBAIOIINE PEAKTOPHI

5. Hau6Gonbmuii Tox npu Tpexdaznom K3 B anexrpuyeckoit
ceTu
1) In
2) ia
3) In0
4) iy

1. B orkmrovaronux ammaparax Beime 1 kB He mpuMensieTcs
croco0 TaIIeHus IyTH:
1). B Bo31yxe BHICOKOTO AaBJICHUSI
2). lamienue ayru B siierase
3). lattienue ayru B Bakyyme.
4). Y uIMHeHHE TyTH.

2. Ha nanpspxkenunu 10 1000 B He mpumensercs
1) pyounbpHHKa
2) CWJIOBbIE BBIKJIKYATEIH
3) npeaoxpaHUTEIn
4) KOHTaKTOPbI

3. PyOmiibHUK — 3TO KOMMYTAl[MOHHBIH armnapar,
npeaHa3HaYeHHBI A
1) st pyYHOro OTKJIIYEHHS H BKJIIOYEHUs Hemn
NMOCTOSIHHOIO ¥ MIEPEMEHHOI0 TOKA ¢ TOKaMH 10
HOMHHAJIBHOTO.
2) Jlist aBTOMAaTHYECKOTO BKIIOYEHHS U OTKITIOYECHUS B
HEHOPMAJIbHBIX peXUMax
3) Jluist ympaBiieHHUs U 3aLIUThI OT MEPErpy30K

BHCKTqueCKOﬁ e MOCTOAHHOTO U ICPCMECHHOT'O TOKaA

4) J1ns aBTOMaTHYECKOTO BKIIOYCHHUS U OTKIIIOUCHHS B
pabouux pexumax

4, Pacnenurenu SBastOTCS OCHOBHBIMH 2JIEMEHTAMH KOHCTPYKIIMU

1) PyOunbHuKOB

N2 TIK-2
OOG0CHOBBIBAET BHIOOP
1eJeco00pa3HoTo
peLeHusI

30




2) ABTOMATHYECKHX BO3IYIIHBIX BbIKJIWYATE el
3). [epexmovareneit
4) KoHTaKkTOpHI

5. Pa3zpeiunuTenu sto
1) KoHTaKTHBII KOMMYTAIIMOHHBIN anmapar s
BKJIFOUEHUS TOKOB B JIFOOBIX pexuMax
2) Jlnst BKITFOUCHHS U OTKJIFOUCHUS 1IETTH B aBaAPUIHBIX
pexumMax
3) KoHTaKkTHBIN KOMMYTAIMOHHBIH anmapar st
PEBEPCUBHOIO ITYCKA IBUTATEIS
4) KoHTaKTHBIl KOMMYTAIMOHHBIN anmapar JJist
BKJIIOYEHHS U OTKJIIOUYEHHs Lenu 06e3 TOKa UJu ¢
HE3HAYHUTEIbHBIM TOKOM

1. KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAUHUTEIN
1) PyGsiero tumna
2) TOpH30HTAJIBHO MOBOPOTHOTO THIIA
3) BakyymHoro Tuna
4) Katsmerocs timna

2. I'nOKue MIMHBI HE TPOBEPSAIOTCSA HA CXJIECTHIBAHUE
1) mo 50 kA
2) mo 60 kA
3) mo 40 kA
4) o 30 kKA.

3. Jlnst cCOOpHBIX IIMH U ONTUHOBOK TPUMEHSIOTCS
1) XKecTkue cTanbHbIC MTHHBI
2) 'nbxue MeaHBIE TPOBOIA
3) 'nbkue cranbpHBIE IPOBOIA
4) ’KecTkue aJJlOMUHHEBbIE HIUHBI

4. TpanchopMaTropbl TOKa HE BEIOMPAIOT 1O CIICIYIONIHM
YCIIOBUSIM
1) mo kJIaccy TOYHOCTH
2) 10 TOKY
3) Mo HAIPSHKEHHIO
4) mo oTKJII0YAIIE CIIOCOOHOCTH

5. 'openue anexTpuuecKon 1yru MexJy KOHTaKTaMu
IO IIEPKUBAETCS
1) TepMOdIEKTPOHHON IMUCCHUECH
2) ABTO3JIEKTPOHHOM IMHUCCHEH
3) YaapHoii noHH3aIMeH
4) TepMouOHU3ANHElH POMEKYTKA B CTBOJIE TyT'H

N3 TIK-2
ITonrorasmmBaeT
pasaeinbl
MIPEANPOEKTHON
JIOKYMEHTalluH1 Ha
OCHOBE THIIOBBIX
TEXHUIECKUX
peneHuit
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4 1. JIns rameHus 31€KTPUUECKON Ayry B anmnaparax 10 U BbIIIE
1000 B ucnonsyrworcs
1) Namenue B 3erase
2) lamienue B Maciie
3) lamenue 3a cyeT CHHXPOHU3AIUK MOMEHTA
OTKJIFOUEHUS B 0€CTOKOBOM moa3oi
4) N'ameHue Qyru B y3KUX HIeJAX, YIJIUHEHHE TyTH

2. B nmpenoxpanurensix ¢ pa3dopusiMu narponamu [1P mraBkue
BCTaBKH BBITIOJHSFOTCS

1) V3 Menu U anrOMHUHUS

2) U3 meau u cepebpa

3) U3 uuHka u cBUHIIA

4) U3 Mmeau M MMHKA.

3. PazpeuHUTENSIME HE IOTTYCKAETCs BBITIOJIHATE ONEPAIIUH
1) oTKJIIOYEHHE U BKJIFOUEHHE HEHTpasel TpaHchopMaTopoB
B JIIOOBIX peXUMax
2) co37aHle BUAMMOTO pa3phbiBa B OTKIFOYCHHON
AIEKTPUYECKOU LTI
3) OTKIJIIOYCHHUE U BKJIFOYCHUE 3apsITHOTO TOKA IIHH
4) OTKJII0YeHHE TOKA KOPOTKOI'0 3aMbIKAHMS.

4. KopoTko3aMbIKaTeb - 3TO KOMMYTAIlMOHHBIN anmnapaT
1) 15 OTKITFOYCHUS IIEKTPUICCKOM TSN MPH HEHOPMAITbHO
pexuMe Tpanchopmaropa
2) Tt OTKJTFOUCHHMS DJICKTPHUYCSCKOM LEH P KOPOTKOM
3aMbIKAaHUU
3) npeaHa3HAYCHHBIN T YIPaBACHHS JIEKTPHUCCKON
LENBIO MPU KOPOTKHUX 3aMbIKAaHUSAX
4) nmpenqHa3HAYEHHBI JJIsl CO3/IaHUSI HCKYCCTBEHHOTO
KOPOTKOI'0 3aMbIKaHHUs B Llenu Tpancgopmaropa ¢
1eJIbIO 1aJIbHell1ero ero OTKJIYeHHs.

5. TOKOOTpaHHYHUBAIONIMM CBOWCTBOM 00JIaJal0T DIIEKTPHUYECKHE
anmaparsl

1) pazbequuuTEN

2) KOHTaKTOPBI

3) MarHuTHBIE IyCKATEN

4) mpeaoxXpaHUTEH.

N4 11K-2
JleMoHcTpHUpyeT
IIOHUMAaHUC
B3aMMOCBSI3H 3a]1a4
IIPOEKTUPOBAHMUS U
AKCIUTyaTalluu

4.1.3. KonTpoabHasi padora

Kontponeusie pabotet Ne 1 m Ne 2 mpenycmaTpuBaercs Kak ¢Gopma OTYETHOCTH I10

CaMOCTOSTEIbHOM pa60Te o6yqa10m1/1xc51.

3a,Z[aHI/I$I Ha KOHTPOJIbHBIC pa60TBI IO BapuaHTaM OaHbI B METOAUYECKOM JIUTCpaType..

PabGora B roToBOM BUJC JOJIKHA OBITh npeaoCTaBJICHA HA ITPOBCPKY MPCTIOAABATCIIFO HC MCHEC
yeMm 3a 2 HEeJeIu N0 Hayalla 3K3aMEHAllMOHHON CEeCCHH. PaGota MoeT OBITh MnpeaAcCTaBJICHA B
PYKOIIMCHOM BAapHUaHTC B OTACIbLHOM TCTpalu. CxeMblI 1 Ta6J'II/II_[BI TAaK¥XXE MOT'yT OBITh BBINOJIHEHBI B

PYKOIIMCHOM BApHUAHTC. IIo pe3yiibTaTaM IIPOBCPKU KOHTpOJIBHOﬁ pa6OTBI BBICTAaBJIACTCA OLICHKA.
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OneHkH 3a BBINOJIHEHHE KOHTPOJBHON palbOThl BBICTABIAIOTCS B OTACIbHYIO Tpady B
’KypHaJe IIpernoaaBaTelis.
OOyuaromuecsi, He BBINOJIHUBIINE KOHTPOJIbHBIE paOOTHI, HE JIOIYCKAIOTCA K CAadye 3adera U
(uin) 3K3amMeHa.

Hlkaua Kputepuu oneHuBaHus
Onenka 5 KonTponpHast paboTa BBIIOJIHEHA B CPOK, B IOJHOM OOBEME W Ha
COTIIMIHOY BBICOKOM  ypoBHe. Ilpm  Hammcanum  paboOTBl  OOydaromIMIACS
IPOJEMOHCTPHUPOBAJT HABBIKK U YMEHHSI B TIOJIHOM 00BEME.
Ouenka 4 KonTposnpHast paboTa BBIIIOJIHEHA MOJHOCTHIO, HO C HE3HAYUTEIHLHBIMHU
«XOPOLIO» 3aMe4yaHusMH,  PacueTsl  TPOW3BEACHBI C  HE3HAYUTEIHHBIMH
MOTPEUTHOCTSIMH.
Onenka 3 KonTtponbsHast paboTa BBINOJIHEHA HE MOJHOCTHIO WJIM C OIIMOKaMH.
«ymoBIETBOPUTENBHO» | OdopmiieHne HeOpeKHOE, BBIBOBI HOCIT NOBEPXHOCTHBIN XapakTep.
Onenka 2 KonrtponbHas paGora He BBINOJHEHA, MO0 BBINOJHEHA C TIpyObIMU
«HEYJIOBIICTBOPUTEIIHLHOY | HApYyIICHUSMH TpeOOBaHMH, HE BBITIOJIHEHA MPAKTUYECKAask 4acTh PadOTEHI.

4.2. ITpoueaypsl ¥ OllEHOYHbIE CPEJCTBA JIA IPOBEeJACHUS MPOMEKYTOUYHON aTTecTAlMU
4.2.1. 3auer ¢ OleHKOIi

Bua arrecranuu: 3ader ¢ oneHkoi. 3ayeT sBuseTcs GOPMON OIEHKH KauecTBa OCBOCHHS
oOyyarouuMcsi OCHOBHOM MpodeccnoHanbHOM 00pa30BaTeIbHOM MporpaMmbl [0 HTOram
MIPOBECHUS TTPAKTUKH.

ITo pesynmbraram 3auera 0O0yYaromIEMyCsl BBICTABIISICTCS OIICHKA «OTJIMYHO», «XOPOIIO»,
«YIOBJICTBOPUTEILHO» WU «HEYJOBICTBOPUTEIHLHO.

Pesynmbrar 3aueta B 3a4eTHYIO KHIDKKY BBICTABIISICTCS TIPEMOJBaTeleM B JCHb €T0
MPOBEACHUSI B TMPUCYTCTBUU caMoro oOydatomerocs. [IpemonmaBarenn HeCyT NEpPCOHAIBHYIO
OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3amucedl O pe3yibTrarax
MMPOMEKYTOYHOM aTTECTAllMU B 3a4€THO-IK3aMEHAIMOHHYIO BEJJIOMOCTh M B 3a4CTHBIC KHIKKH.

Jlnst mpoBenieHUs 3adeTa PYKOBOJUTENbh IMPAKTHKH OT Kadeapsl HaKaHyHE IOJIy4dacT B
JICKaHaTe 3a4eTHO-IK3aMEHAIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAIIACTCS B JEKaHAT IOCTE
OKOHYAHHS MEPOIIPUATHSA B ICHb MTPOBEACHUS 3a4eTa WIIH YTPOM CJIEAYIOMIETO JTHS.

OO6yuaromuecs npu sIBKE Ha 3a4eT 00s3aHbl UMETh NP ceOe 3aYETHYIO KHUXKKY, KOTOPYIO
OHU TPEIBSBIISIOT PYKOBOJUTEIIO IPAKTUKH OT Kaeapsl.

Ecnu obyuaromuiicss ssBUJICS Ha 3a4€T U OTKA3aJCsA OT MPOXOXKACHUS aTTECTAllUU B CBSI3U C
HEMOJATOTOBJICHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCA OLIEHKA
«HEYIOBIETBOPUTEIHHO.

HesBka Ha 3a4eT oTMeUYaeTcs B 3a4YETHO-3K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE
SIBUIICSY.

OOyyaromumMcs, UMEIOIINM aKaJeMHYeCKYI0 3a/J0/DKeHHOCTh, B JIEKaHATe BbIAAETCS
9K3aMEHAlMOHHBIM JUCT. B NaHHOM ciyyae NpH YCIEIIHOM HPOXOKJEHWU aTTeCTallud OLEHKa
BBICTABIIACTCSI PYKOBOJUTEIEM TPAKTUKU B 3aYETHYIO KHIXKKY M JK3aMEHAI[MOHHBIM JIHCT.
PykoBoautens mnpakTukd OT KadeApsl CHaeT HK3aMEHAMOHHBIA IJIMCT B JeKaHaT B JCHb
MPOBEACHUS 3a4€Ta WIH YTPOM CIIEAYIOLIErO JHS.

[IpernonaBatenieM MNPOBOAMUTCS 3a4€T HAa OCHOBE YCTHBIX OTBETOB OOydarolierocs Ha
KOHTPOJIbHBIE ~ BOMPOCHI MO  KaXJOMY IIOKa3aTreiaro C(HOPMHUPOBAHHOCTH  KOMIIETEHIIHH.
[IpenosaBaTenio MperoCcTaBiIsieTcs MpaBo 3a/1aBaTh O0yJarOMIEMYCsl JTOTIOJIHUTENbHBIE BOIIPOCH! B
paMKax MporpaMMbl JUCHUIUIMHBEL. BpeMs moaroToBkH oTBeTa B YCTHOW (opMe MpH cAaye 3ayera
JOJDKHO COCTaBNATh 10 MUHYT (1O KeTaHWIO OOYYaroLIerocsi OTBET MOXET OBITh JIOCPOUHBIM).
Bpewmst otBeta — He Gosiee 10 MUHYT.
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I/IHBaJII/IZ[BI " JiMga ¢ OrpaHU4CHHBIMU BO3MOKHOCTAMU 3JOPOBbA MOT'YT CAAaBaTbhb 3a4C€Thl B

CPOKH, YCTAHOBJICHHBIC NHAUBUAYaJIbHBIM y‘-IGGHBIM IIJIaHOM. I/IHBaJ'II/II[bI " Jiia ¢ OrpaHu4YCHHBIMU

BO3MOXHOCTAMH

3I0pOBbsl, HMEIOLIME  HapyLICHUS

OIIOPHO-ABUT'ATCIIBHOI'O

arrapara,

JIOITYCKAIOTCS Ha aTTECTAllMOHHbIE UCIIBITAHUS B COIIPOBOKIEHUU ACCUCTEHTOB-COIIPOBOKIAIOIIMUX.
[Ikana ¥ KpUTEPUN OLIEHUBAHUS OTBETA 00YUAIOIIET0Cs MIPECTABICHBI B TAOIUIIE

Ne O1eHOYHBIC CPEJICTBA Kon u HanMeHoBaHMe

1 TunoBble KOHTPOJIBHBIE 3aJIaHUS U (UJIM) HHBIE MaTepUalbl, WHJMKATOpa

HEOOXOIUMBIC JUISI OTICHKY 3HAHUHN, YMCHH, HABBIKOB ¥ (WJIH) KOMITCTEHITHH
OTIBITA JICATEITHPHOCTH, XapaKTePU3YIOMIHX CHOPMHUPOBAHHOCTH
KOMITETEHITHI B IMPOIIECCE OCBOCHUS JUCIIUTIITUHBI

1 1.0630p W mepcrneKTHBBl pa3BUTHsA InnekTpudeckux  cered u | M1 TTK-2
CUCTEM. BeimosnHsier coop u
2.Pazeutne osHeprocucteM Poccuu. OOmas XapakTepuUCTUKA | aHAIN3 JTAHHBIX JIIS
MEKTPUICCKUX CETEH M CHCTEM. MIPOCKTHPOBAHWS,
3.Kparkwuii nctoprueckuii 0030p pa3BUTHS AIIEKTPUIECKUX CHCTEM | COCTABIISET
B Poccuu u B Mupe. KOHKYPEHTHO-
4.CTpyKTypa ¥ OCHOBHBIC DJIEMEHTHI AJIEKTPUICCKOUN CHCTEMBI. CIIOCOOHBIC
5.9MEKTpUYECKUE CETH U X KIIacCU(PHUKAITHS. BapHaHThI
6.HomMuHabHOE HANPSHKCHHUE DICKTPUICCKUX CETEH. TEXHUYECKUX
7.HopmaTuBHBIE MaTepHAIIBI 110 JIEKTPUICCKUM CUCTEMaM M CETSAM. | pEIICHHMA
8.00mas xapakrepuctrka BJI.
9.VcnoBus pabotsr BJI.
10.Omnopsr BJI.
11.ITpoBoma BJIL.

12 Uzomsanusa BJL.

13.Apmarypa BJI.

14 . KoMmakTHbIE JIMHUU 3JIEKTPOIIepeaayn.

15.BJIV u BHyTpEHHHE JIUHUH ICKTPUICCKUX CETEH.
16.KabenbHble TUHUH.

17.Mcxonuple MOJOXKEHUS U 3aJ]aud pacueTa MEXaHWYEeCKOH 4acTu
BJI anexkTponepenaun.

2 18.Knnmartuyeckue yclioBUsS U UX HOPMHPOBAHHE. N2 TIK-2
19.0mnpenenenue yaenpHbIX HArpy30K Ha MPOBOJA U TPOCHI. O60ocHOBBIBaET
20.0OcHoBHbIE YpaBHEHHSI, XapaKTEPU3YIOIINE COCTOSIHAE TPOBO/Ia B | BBIOOD
MIpOJIeTE. 1enecoo0pa3zHoro
21.TeroBeie  anmektpuyeckue craniuu (TOL, KOC), wux | pemenus
OCOOCHHOCTH.

22 T'unposnexkrpocranniud  (I'DC) ©u  THAPOAKKYMYIHUPYIOIIKE
anekrpoctanimu ~ (ADC).  23.0cobeHHOCTH,  JIOCTOMHCTBA,
HEJOCTaTKH.

24 ATOMHBIE  DJEKTpOCTaHIHMH  (OCOOCHHOCTH, JOCTOMHCTBA,
HEJIOCTaTKH).

25.I'a30TypOMHHBIE  YCTAaHOBKH. JIM3eNmbHBIE  SIEKTPOCTAHIMU
(0cOOEHHOCTH, TOCTOMHCTBA, HEAOCTATKH ).
26.BeTposieKTpOoCTaHIINH, COJTHEUHBIE AIIEKTPOCTAHIIHH,

TCOTCPMAJIBHBIC U IIPUIMUBHBIC JJICKTPOCTAHIUN (OCO6CHHOCTI/I,
JOCTOMHCTBA, HCIIOCTaTI(I/I).

27.HpCI/IMy1_I_[eCTBa CO3daHus 06’BCI[I/IHCHHBIX OHCPrOCUCTEM.
ZSHYTI/I CHMXCHUS MOTCPL JJICKTPOOHCPTHUUN U €€ PALMOHAJILHOTO
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UCIIOJIb30BAHUSL.
29.ABTOMaTH3anus d3JEKTpUUecKkux cereil. CereBoe W MECTHOE
pe3epBUPOBAHUE.

30.Opranu3aioHHbIe M TEXHUYECKUE MEPONPHUSTUS TOBBILICHUS
HA/ICKHOCTH JEKTPHUECKUX CETEH.

31.0npenenenre  TOMYCTHMOTO  CHIDKEHUS  HANpPSDKCHUS — HA
3aITyCKaeMOM 3JIEKTPOIBUTATEIE.
32.IlopsimoK ~ TPOBEPKHM  YCIEHIHOTO  3allycKa  KPYIHOTO

ACMHXPOHHOTO 3JIEKTPOJIBUraTEeIsl.
33.0mpenenenue OMYCTUMOTO CHIDKEHHSI HANPSHKCHUS Ha PSIOM
paboTaroieM 3JIEKTPOIBUTaTeNe IIPU MMYCKE PACCMAaTPUBAEMOTO.
34.CxeMbl 3aMeIeHUS IMHUHN SJIEKTPHYECKUX CEeTEeH.

35.T1oHsTHE 0 peKUMAaxX DIEKTPUICCKUX CETEH U CHCTEM.

36.Comnporusnenus: BJI u KJI ¢ )xumamu U3 BETHOTO MeTasla.
37.IIpoBogumoctu BJI u KJI ¢ s>kunamu U3 IBETHOTO METaIA.
38.CompoTHBIIEHUST W TPOBOJMMOCTH  JABYXOOMOTOYHOTO
MMOHU3UTEBHOTO TpaHchopmaTopa.
39.CompoTuBIEHUST W TPOBOJUMOCTH
MMOHU3UTEIBHOTO TpaHchopmaTopa.
40.BpemMsi UCHONB30BaHUS MaKCUMAIBHOH  HArpy3KH.
MaKCHMAaJTbHBIX TIOTEPb.

41.TToTepy MOITHOCTH W SHEPTHH B JIMHHSIX JICKTPUICCKHX CETCH.
42.TToTepu MOITHOCTH W SHEPTHH B TpaHC(HOpPMATOpaX.
43.PacueTHbIC HArpy3KH CETEH M pacueTHBIC MOIITHOCTH CTAHITHI.
44 Bnussaue kod(@uimeHTta MONTHOCTH Ha BEIUYHHY TOTEPh
SHEpPruu B JINHUU.

45.BekTopHast [uarpaMMa TOKOB U HallpshDKEHUH B JIMHHM.
46.TToteps 1 mazeHUE HANPSDKCHMS.

47.0OcHOBHBIE TEXHUKO-3KOHOMHYECKHE
ANEKTPUYECKHUX CETeH U SHEPreTHYeCKX 0OBEKTOB.
48.CpaBHeHUE BapHMaHTOB TEXHUKO-3KOHOMHUYECKUX PACUETOB IO
CPOKY OKYIaeMOCTH U IPUBEICHHBIM 3aTpaTaM.

49.BeiGop ceuyeHUsT TPOBOJOB M Kaleled 10 HSKOHOMHYECKOU
IJIOTHOCTH TOKA.

50.ITopsimok pacuera F.c mpoBoAOB U Kabenei B ceTsx 3* ¢asznoro
MEPEMEHHOT0 TOKA T10 Jox.
51.Beibop  ceueHms
WHTEPBAJIOB HArPy30K.
52.Bb160p ceyeHus MpoBOJIOB U Kalesel Mo yCIOBUSAM Harpena.

TPeX0OMOTOUHOTO

Bpems

IIoKa3aTeiin

IIpOBOAOB MCTOJOM 3KOHOMMHNYCCKHUX

N3 TIK-2
IToarorasmmBaeT
pasaeinbl
IIPEANPOEKTHON
JIOKyMEHTAIlUH Ha
OCHOBE THIIOBBIX
TEXHUIECKUX
peneHuit

53.Pacuer HarpeBa mpoBOAOB M Kabeneill mpu MpOAOKUTEIbHBIX
Harpyskax.

54.3amuTa 3MEeKTPUUECKUX CETeH MIIAaBKUMH MPEAOXPAHUTENIMHA U
ABTOMATUYECKUMU BBIKITFOYATEIISIMH.

55.Pacuer mpoBogOB U Kabeiedl MmO JOMyCTUMOM TOTEpe
HampsDKeHUs TpH  yCJIOBUM  TOCTOSIHCTBA  CEUEHUH  BJOJb
MarucTpaiH.

56.Pacuer mpoBogOB M Kabeiel MmO JOMyCTUMON TOTEpe
HaTPsKSHUS npu YCIIOBUU MUHUMAIIEHOTO pacxona
MIPOBOHIUKOBOTO MaTepHana.

57.Pacuer mpoBogOB M Kabeiell MmO JOMyCTUMON TOTEpe

HaNpsHKEHUs IPU YCIOBUU MOCTOSHCTBA IUIOTHOCTH TOKA.
58.Pacuer pas3BetrBieHHbIX ceTel 10 AU pon.

N4 11K-2
JeMoHcTpupyeT
[IOHMMaHHe
B3alMOCBSI3H 3a1a4
IIPOEKTUPOBAHMUS U
AKCIUTyaTalluH
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59.Merouka BeIOOpa ce4eHUi MPOBOAOB M Kalenell B 3aMKHYTBIX
CeTAX C 2-X CTOPOHHUM MUTAHHEM.

60.3aBUCMMOCTh TEXHHMKO-DKOHOMHMYECKHX TOKa3areiaei paboThl
ANIEKTPONIPUEMHUKOB U JJIEKTPHUECKHUX CHCTEM OT pabodmx
HaIIpsKECHUH.

61.OTKIIOHEHUE HANPSHKEHUS B DJICKTPUUECKUX CETAX, MPUIUHBI UX
o0pa3oBaHUs ¥ BO3MOXKHBIEC IpeeNibl u3MeHeHu. JlelicTByromiue
HOPMBI JOMYCTHUMBIX OTKJIOHEHUH HaIPSDKEHHSL.

62.0Onpenenenne AUyon B cetn 10 kB u 0,38 kB mo Tabmmmam
oTksIoHeHus U.

63.PerynupoBanne HampspkeHUS B OJICKTPUYECKUX CETSIX ITyTeM
n3MeHeHust U reHepaTopoB Ha 3JIEKTPOCTAHITHAX.
64.PerynupoBanne U nzmeHnennem ko3 duimerta tpanchopmanuu
TpaHc(pOpMaTOPOB.

65.PerynupoBanne
66.PerynupoBanne

KOHJICHCATOPOB.
67.PerynupoBanue

TpaHc(hOPMaATOPOB U aBTOTPaHCHOPMATOPOB.

COIIPOTUBJICHUA BJI myTeéM TO0CJIICAOBATCIBHOI'O  BKIIIOYCHUA

BECIINYNHBI peaKTHBHOﬁ MOITHOCTH B HHUX.

U 1npu mnoMomm  BOJIBTOJI00ABOUYHBIX

U YMCHBIICHUEM HHAYKTUBHOI'O

U B ceTsX HM3MEHEHHEM IMapaMeTpOB CETH U

I kaJjapl 1 KPpUTEPUM OLEHUBAHMS OTBETAa 00y4a0IIEerocs

Bun arrectaniuu — 3a4€T ¢ OLEHKOM

«YHAOBJICTBOPUTCIIBHO»

Hlkana Kpurepun oueHuBanus
Onenka - IEMOHCTpAIUs IITyOOKOH 00IeTeOpeTHYECKOM MOArOTOBKH,

«OTIUYHO» - IPOSIBJICHBI YMEHHs 000011aTh, aHATU3UPOBATh MaTepHUall, JeJIaTh BBIBOIbI
- coJepXaTelibHble U IMpaBHJIbHbIE OTBEThl HAa KOHTPOJIBHBIE BOIMPOCHI U
3a/laHus 0 KaKJIOMY IOKa3aTelto chOpMUPOBAHHOCTH KOMIIETEHIIUN

Onenka - IEMOHCTpAIUs IITyOOKOH 00IIeTeOpeTHYECKOM MOArOTOBKH,

«XOPOILIOY - TMpOSIBICHbI YMEHHsS 0000IIaTh, AaHAIW3UPOBATh MaTepHal, JenaTh
BBIBO/IBI,

- cojJepXaTellbHble U MPaBHJIbHBIE OTBEThl HAa KOHTPOJIBHBIE BOIMPOCHI U
3alaHusl 10 KaXJOMY I[OKa3aTrento CcPOpPMUPOBAHHOCTU KOMIIETECHLIUH,
HE3HAYUTENbHbIC 3aTPYTHEHHS ¥ MPOTUBOPEUNs B OTBETAX

Ouenka - IeMOHCTpAIus 00IIeTeOPETUIECKOM MOATOTOBKH,

- IIPOABJICHBI HEAOCTATOYHBIC YMCHUA O606I_LI8.TL, AHAJIM3UPOBATH MaTCpUall,
J€JIaThb BBIBObI,

- OTBCTBI Ha KOHTPOJIbHBIC BOIIPOCHI U 3aJaHHA M0 KaKAOMY ITOKA34aTCJIIO
C(I)OpMI/IpOBaHHOCTI/I KOMIETEHIMN OaHbI HEAOCTATOYHBIC, YCTAHOBJICHBI
3aTPYAHCHUS ITPHU OTBETAX

OueHka
«HEYIOBIETBOPUTEIHHO

- cnabast oOieTeopeTHueckas MoArOTOBKH,

yMeHHUs 0000I1aTh, aHAJIM3UPOBAThL MaTepHaj, JellaTh BBIBOJIBI
OTCYTCTBYIOT,

- OTCYTCTBYIOT OTBEThI Ha KOHTPOJIbHBIC BOTPOCHI M 3aJIaHUS TI0 KaKIOMY
[IOKA3aTeII0 c(OpMHPOBAHHOCTH KOMIIETEHIIHH, JIOTTYIICHBI
MPUHIUITHATBLHBIC OIIMOKU
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4.2.2 JKk3amMeH

Ok3aMmeH sBisgeTcss (opMOW OIEHKM KayecTBa OCBOCHHS OOY4YalOIIMMCS OCHOBHOM
npodeccuoHanbHOW 00pa30BaTENLHON MPOTpaMMbl 1O paszjaenaM JucuuiuivHel. [lo pesynabratam
9K3aMeHa O0Y4YarolIeMyCsl BBICTABIISIETCS OLIEHKA «OTJIMYHOY», «XOPOIIO», «YAOBICTBOPUTEIBHOY
WJTU «HEYAOBJIETBOPUTEIHLHO.

DK3aMeH M0 JAMCLUUIUIMHE IMPOBOJUTCS B COOTBETCTBUU C PACHHCAHMEM IPOMENKYTOUHOMN
aTTecTallid, B KOTOPOM YKa3bIBaeTCsl BpEMs €ro IpPOBEICHMS, HOMEpP ayJUTOPUHU, MECTO
IIPOBEJICHUS] KOHCYJbTAllMU. YTBEP)KICHHOE pacHHCaHME pa3MellaeTcss Ha HHPOPMAIMOHHBIX
CTEHJIaX, a TaKke Ha 0(pUIMAIBHOM caiiTe YHUBepcuTeTa.

YpoBeHb TpeOOBaHWIA JIsi TMPOMEKYTOYHOW AaTTECTAIlMM OOYYAIOIIUXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi AUCUUILIMHBI U TIOBOJUTCS JI0 CBEIEHUS 00y4aloLIUXCcs B Hayalle CEMECTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK paBuilo, Jiekropamu. C paspeleHus 3apeayromiero kapeapoit
Ha DK3aMEHE MOXET IMPHUCYTCTBOBATh MpernoaaBaTelib Kadeapsl, TPUBICYCHHBIA IJIs1 TIOMOIIN B
npueMe 3K3aMeHa. B ciyyae oOTCyTCTBHSI BEAyLIEro IpernojaBareis 3K3aMeH IpPUHHUMAETCs
MpernojaBaTesieM, Ha3HAYeHHbBIM pacopsKEHHEM 3aBeAyIoIero kadeapoil.

[IpucyrcTBHe Ha SK3aMeHe mpernojaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHsT PEeKTopa, TPOpeKTopa Mo yueOHo# paboTe M JiekaHa pakyabTeTa He JOMyCKaeTCs.

OO6yuaromuecs Mpu sIBKE HA DK3aMeH 00s3aHbI UMETh TIPH ce0e 3aYeTHYIO KHIDKKY, KOTOPYIO
OHM TMPEABABIAIOT IK3AMEHATOPY.

Jlis mpoBeleHHS 5K3aMeHa BeAyIIMH IpernojaBaTeslb HaKaHyHE IIOJydaeT B JIeKaHaTe
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas BO3BpaIlaeTcsd B JIEKaHAT IOCJIE€ OKOHYaHUS
MEpPOTIPHUATHS B IEHb IPOBEICHUS dK3aMeHa WJIM YTPOM CIIETYIOIIEro THS.

DK3aMeHbl TPOBOJAATCA MO OWieraM B YCTHOM WM NUCBMEHHOM BHJE, JUOO B BHJE
TECTUPOBAHUA. OK3aMEHAI[MOHHbIE OWJIEThl COCTaBISIOTCA IO YCTaHOBJIEHHOW ¢(opme B
COOTBETCTBUU C YTBEPXACHHBIMU KadeApoil 3K3aMeHAIlMOHHBIMM BOIPOCAMHU U YTBEPIKAAIOTCS
3aBeyromKM Kadenpoit exxeroaHo. B Ounere coaepxurcst 2 TEOPETHIECKUX BOMPOCa.

DK3amMeHaTopy MpeAOoCTaBIseTCs MPaBO 3a/JaBaTh BOMPOCHI CBEpX OWieTa, a Takke MOMHMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PEIICHMS 3aJadyd M MPUMEPBI, HE BBIXOJSIIHME 3a PaMKH
MPOMIEHHOr0 MaTepuasia o u3y4yaeMoi AUCLUIUIMHE.

3HaHMsI, YMEHUS U HABBIKK OOYUYaIOLIUXCA OMPEIENIAIOTCS OLEHKAMU «OTIMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBJIECTBOPUTEIBHO» M BBICTABJISAIOTCS B 3aYETHO-IK3aMEHALMOHHYIO
BEJIOMOCTH U B 3a4€THYIO KHI)KKY 00ydarolerocs B IeHb 9K3aMeHa.

[Ipu npoBeeHNH YCTHOTO 3K3aMeHa B ayJUTOPUU HE JOJDKHO HaXOAUTHCS OoJiee MATHAIIATH
Ha OJIHOTO MPENnoaaBaTesl.

[Ipn mnpoBeneHHWH YCTHOTO OJK3aMEHa CTYACHT BBIOMpAeT HK3aMEHAlMOHHBIA Ouier B
CllydailHOM TOpSJKE, 3aTeM Ha3blBaeT (paMHINIO, MMS, OTYECTBO M HOMEpP SK3aMEHAIIOHHOTO
ounera.

Bo Bpems sk3aMeHa oOydaromipecs MOTYT TMOJb30BaThCS C pa3pelieHus 3K3aMeHaTopa
MPOrpaMMOM TUCIMIUIMHBI, CIPABOYHON W HOPMATUBHOW JUTEPATypOi, APYrUMH MOCOOHSIMHU U
TEXHUYECKUMHU CPEACTBAMHU.

Bpemsi moAroToBkHM OTBETa MpU claue dK3aMeHa B YCTHOW (opme JODKHO COCTAaBIISTH HE
MeHee 40 MUHYT (10 KenaHuio 00yJaroIerocss OTBET MOXKeT OBbITh JOCPOYHBIM). Bpems oTBera —
He Oosiee 15 MUHYT.

OOyyaromuiics, UCIIBITHIBAIOIINIA 3aTPyTHEHHS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OouneTy, UMeeT MpaBO Ha BHIOOP BTOPOTO OMIIETa C COOTBETCTBYIOIIUM IMPOJJIECHUEM BPEMEHH Ha
noAroToBKy. [Ipy okoHYaTEeTHbHOM OlIEHMBAHUU OTBETA OIICHKA CHIDKAETCS Ha oauH Oami. Beimaua
TpeThero Ouiera He pa3periaeTcs.

Ecnmu oOywarommiicst sIBUJICST Ha JK3aMeH, W, B3AB OWIJIET, OTKa3alcs OT MPOXOKICHUS
aTTeCTallid B CBA3M C HEMOATOTOBJIEHHOCTBbIO, TO B  BEJIOMOCTH €MY BBICTaBJISIETCS OIIEHKA
«HEYJOBJIETBOPUTEIHLHOY.

Hapymienne AuCHMIIIMHBL, CHUCHIBAHWE, HCIIOJIB30BAHHE OOYUYAIONTUMUCS HEpa3pEIIeHHBIX
MEYAaTHBIX U PYKOIMHCHBIX MAaTepUATOB, MOOHMIBHBIX Tele(OHOB, KOMMYHUKATOPOB, MIAHIIETHBIX
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KOMIIBIOTEPOB, HOYTOYKOB M JpPYTrMX BHJOB JIMYHOM KOMMYHMKAIIMOHHOM M KOMIIBIOTEPHOM
TEXHUKA BO BpEMsS AaTTECTALMOHHBIX MCIBITAHWM 3alpeleHo. B cilydae HapylleHHs 3TOro
TpeOOBaHUs MperoiaBaTeNb 00s3aH yIAIUTh 00ydaloIerocs U3 ayAuTOPUU U MPOCTABUTH €MY B
BEJIOMOCTH OLICHKY «HEYI0BJIETBOPUTEIBHOY.

BeIcTaBiieHHE OLICHOK, IIOJYYEHHBIX IIpU IIOJABEICHUU pE3YyIbTaTOB IIPOMEKYTOUYHOU
aTTeCTalMy, B 3a4€THO-IK3AMEHALMOHHYIO BEIOMOCTb M 3a4ETHYIO KHMXXKY IIPOBOJUTCS B
MIPUCYTCTBUHU camoro oOyuaromierocs. IlpenonaBareny HecyT nmepcOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHUs 3aIlMCE O pe3ysbTarax IPOMEKYTOYHOM aTTeCTaluuu B
3a4€THO-IK3aMEHAMOHHYIO BEJOMOCTb U B 3a4ETHBIE KHIKKU.

HesaBka Ha »Kk3ameH OTMedaeTcs B 3a4€THO-DK3aMEHALlMOHHOM BEJOMOCTH CJIOBAaMH «HE
SIBUJICS.

Jig  oOydaromuxcsi, KOTOpble HE CMOIVIM cJaThb 53K3aMEH B YCTAHOBJIEHHBIE CpOKH,
YHUBEPCUTET YCTAaHABIMBACT IE€PUOJ JIMKBUJALMU  33J0JDKEHHOCTHM. B 3TOT nmepuon
MpenojaBaTesld, MPUHUMABIINE 3K3aMEH, TOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEW, Korja OHH
OyAyT NpUHMMAaTh 3aJ0JKeHHOCTH. MH(popManus o JIUKBUAALMU 3aJJ0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAllMOHHOM JIUCTE.

OOyyvaromuMcs, NOKa3aBIIMM OTJIUYHBIE W XOpOIIWE 3HAHUS B TEUEHUE CEMecTpa B XOJIe
MIOCTOSIHHOTO TEKYILEr0 KOHTPOJIS YCHEBAEMOCTH, MOXET ObITh NMPOCTaBJieHA SK3aMEeHallMOHHAs
OIIEHKa JIOCPOYHO, T.€. 0e3 caaun sk3ameHa. OIeHKa BBICTaBISETCS B 9K3aMEHAIIMOHHBIN JIUCT WU
B 3a4E€THO-K3aMEHALIMOHHYIO BEJOMOCTb.

WNHBanuap! 1 vna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37J0pPOBbs MOTYT CAaBaTh YK3aAMEHBI B
MEXCECCUOHHBI TMepuoJ, B CPOKH, YCTAaHOBJIEHHbIE WHAMBUAYAJIbHBIM Y4E€OHBIM IUJIAHOM.
WMHBanuapl ¥ quna ¢ OrpaHU4eHHBIMA BO3MOYKHOCTSIMU 3/I0POBbS, UMEIOIIUE HAPYIIEHHS OIIOPHO-
JBUTATEIBHOTO ammapara, AOIMYCKAIOTCS Ha AaTTECTALlMOHHBIC HCIBITAHHA B CONPOBOXICHHUH
aCCHCTEHTOB-CONPOBOXKAAIOIINX.

[Ipouenypa mpoBeaeHUs MPOMEXYTOUHON aTTECTAllMM [UIl OCOOBIX CIIy4acB HM3JI0KEHA B
«ITono>xeHnM 0 TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MIPOMEXYTOUYHOM aTTecTaluy 00ydJaromuxcs
o OINIOII 6akanaBpuara, cienmanurera u Maructparypsl» @I'BOY BO HOxno-Ypanbckuit [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T.).

Ne Ol11eHOYHBIE CPEJICTBA Konx u HaumeHoBanue
1 TumnoBbie KOHTPOJIBHBIC 3a1aHKS U (M) MHBIC MaTePUAIIBI, WHJIUKATOpa
HEOOXOUMBIE JIJISl OIICHKW 3HAHUH, YMEHUN, HABBIKOB U (HJIH) KOMIIETEHITNH

OIIbITa ACATCIBHOCTH, XapaKTCPU3YIOIIUX C(bOpMHpOBaHHOCTB
KOMIIETEHIUI B MMpouecCcC OCBOCHUA JTHUCHUITIIINHDBI

1 1.Be16op cxem JIDII 1 anekTpudecKux ceTei. N1 TIK-2
2.Bb100p HOMUHAIILHOTO HATIPSHKCHUS SJICKTPUICCKOHM CETH. BeimosHsieT cOop u
3.CxeMbl Pa30MKHYTHIX HEPE3CPBHUPOBAHHBIX AJICKTPHUECKUX | aHAIM3 JAHHBIX JJIS
cere. POEKTUPOBAHUS,
4.CxeMbl Pa30MKHYTBIX PE3EPBHUPOBAHHBIX 3JICKTPUYCCKUX | COCTABIISCT
ceTen. KOHKYPEHTHO-
5.CxeMbI 3aMKHYTBIX ANEKTPUUYECKUX CETEH. CHOCOOHBIE
6.ABTOMaTHYECKOE CEKIMOHHPOBAaHHE W PE3EPBUPOBAHUE | BAPUAHTHI
pacripesiceTeit ¢ IByXCTOPOHHUM ITUTaHHUEM. TEXHUYECKUX

7.I'enepanusi, norpebiieHne M OajgaHC aKTUBHOM MOIIHOCTU B | pelIeHUi
AIEKTPUUYECKUX CUCTEMAX.

8.B3anMocBs3aHHOCTH OalaHCa aKTUBHOM MOIITHOCTH U YaCTOTHI
IIEPEMEHHOT0 TOKA.

9.0cHOBHBIE METO/IbI peryiMpoBaHus 4aCTOThI B
JNIEKTPUYECKHX CHUCTEMax M  paclpesielieHue BbIpaOOTKU
AKTUBHOM MOLTHOCTH MEXKIY NIEKTPOCTAHLIUAMH.
10.YcTpoiicTBO M NPUHIMIT JAEHCTBHS PETYISITOpPAa CKOPOCTH
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BpaleHus TypOooreHepaTopoB.

11.T'enepanusi, notpebiieHre U OaJaHC PEAKTUBHON MOIIHOCTU
B JJIEKTPUYECKUX CUCTEMAX.

12 .Bnusaue pEaKTUBHOU MOIIHOCTHU Ha  TEXHUKO-
SKOHOMMUYECKHE [TOKA3aTENH.

13.MeponpusiTust U yCTPOWCTBA JUIsl CHWKEHUS MOTpeOIeHHUs
PEaKTUBHON MOUIIHOCTH.

14.CunxpoHHbIE ~ KOMIIEHCATOpbl  (CBOMCTBA, IapameTphl,
MPUHIUIHAIBHBIE CXEMbI BKIIIOUEHHUS).

15.KonieHcaTopHbI€ YCTAHOBKU JJIs1 KOMIIEHCAIUN PEAKTUBHOM
MOIIIHOCTH (CBOICTBa, HapaMeTpbl, NMPUHIUIHUAIBHBIE CXEMBbI
BKJTFOUCHHUS ).

16.Hanpsoxennst, npuauMaembie it JIOII. OcobGennoctn
pacuera JIDII BIcOKOTO HaMpsyKEHUS.

17.Pacuer nuuum nsnextponepenaun no Il-oOpasHoil cxeme
3aMEILEeHUS C Harpy3KOW, BBIPAXKEHHON TOKOM.

18.Pacuer mwmHUEM snekTporepenaun mo [l-oOpas3Hoii cxeme
3amemenus (G=0) ¢ Harpy3koi, BEIpaKEHHOW MOIIHOCTHIO (10
JTAHHBIM KOHIIA 3BEHA.

19.Pacuer smHUM snekTporepenadn 1o I1-oOpa3Hoit cxeme
samemnenus (G=0) ¢ Harpy3koii, BEIpaKEHHOW MOIIHOCTHIO (10
3alaHHOMY HaIlpsSDKEHMIO B Hauyajge JIMHUM M 33JaHHOM
MOIIIHOCTH B KOHILIE JINHUH).

20.AHanu3 peXxUMOB PaOOTHI CETEH W YIPABJICHHUS PEKUMaAMHU.
Pacuet 3aMKHYTBIX ceTeH.

21.00mmui cmyvail pacyeTa CeTH C IByXCTOPOHHUM ITUTAHUEM.
22.Pacuer cereil ¢ IBYXCTOPOHHHM IHUTAHHEM TIPH OJUHAKOB
HaMpsDKEHUU Ha MUTAOLIUX ITyHKTAX.

23.YacTHple cny4aum pacueTa CceTeil ¢  JBYXCTOPOHHUM
MUTaHUEM.

24 .Pacuer 3aMKHYTBIX ceTed (IIpM HOPMaJIbHOM paboTte) ¢
HEpaBHOMEPHOM Harpy3Kou JIMHUHI 1O JJIUHE.

25.PexxuMpl  HEUTpalmu  DJIEKTPUYECKUX CETeH  pa3IudHBIX
HanpspkeHud. CeTu ¢ TIIyX03a3eMJICHHOW HEUTpaIbIo.
26.ITpuHuMI  KOMIEHCAlMM EMKOCTHOTO TOKa B CeTIX C
HU30JIMPOBAHHOW HEUTPAIBIO.

27 ITpuMEeHUMOCTh CII0’KHO-3aMKHYTBIX CETE€H W METOJbl HX
pacuera.

28.Meton mpeoOpazoBanusa cetd. ClokeHHE NapaieNIbHbIX
JUHUN TpU OTCYTCTBMM HA HUX HArpy30K H paslioKeHHE
Harpy3oK M0 BETBSIM UCXOJIHOM CXEMBI.

29.TlepeHoc Harpy30k B Ipyrue TOYKU CETH U BO3BpPAT HArpy30K
MpH mpeoOpa3oBaHUK CXEMbI B UCXOAHYIO.

30.ITpeoOpazoBanne TpeyroibHUKA B SKBUBAJCHTHYIO 3BE3AY U
OTIPEJECIIEHNE TOKOPACIPEIEIECHNU B CTOPOHAX TPEYrOJIbHHKA.
[IpeoOpa3oBaHue 3Be3/bI COMPOTHUBICHUN B HKBUBAJCHTHBIN
TPEYroJbHUK.

N2 TIK-2
OOGoCHOBBIBaET
BBIOOD
1esecoo0pa3zHoro
pelIeHus
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31.Pacuer CIOXHO3aMKHYTOM CETH C OJHUM IHUTAIOLUIUM
IIYHKTOM METOJIOM KOHTYPHBIX MOIIIHOCTEH (TOKOB).

32.Pacder CINOXHO3aMKHYTOH CETH C OJHHUM IHUTAIOUUM
IIYHKTOM METOJIOM Y3JIOBBIX HalpsKEHUM.
33.0cobeHHOCTH  pacueTa  CIOKHO3aMKHYTOM
HECKOJIbKMX MHTAIOLIUX IMyHKTaXx. MeToabl
Herorona.

34.Meron wnanoxenus. OTKIIOYCHHWE JMHUM W HM3MEHEHHE
JNEKTPUYECKON HArPy3KH.

35.0cobennoctu pacyeToB HOPMAaJIbHBIX PEKUMOB
CJI0HO3aMKHYTBIX ceTeid Ha OBM. Metox npocToii urepauuu.
36.Vcrionp30BaHMEe MATPHUIl U OCHOBHBIX 3aKOHOB MaTPUYHOM
anreOpsl JUIsl aHATIU3a IIEKTPUUYECKUX CETEH.

37.Marpuiisl uHIUACHIMHN (y310Bas — M, koHTypHas — N).
38.3akons1 Kupxroda B matpuunoii hopme.

39.MatpHuiisl y310BBIX TPOBOTUMOCTEH.

40.MatpH1bl KOHTYPHBIX COITPOTUBIICHUH.

41 Matpuubl K03(h(PUIIHEHTOB pactpeeeHu .

42 BnusiHAE HaNpsHKEHUS Ha paboTy 2JIEMEHTOB dJICKTPUIECKOM
cucteMbl. (OCOOEHHOCTH PEryJUpOBAaHUS HANpPSDKEHUS B
YCIIOBUAX U30bITKA U AePUIINTA PEAKTUBHOW MOIITHOCTH.
43.3amau W KPUTEPUU ONTHUMHU3AIMH PEKHMOB pabOTHI
ANEKTPUYECKUX CETEH U CUCTEM.

44.0nTuMu3anus pacipeaesieHusl aKTUBHOW HArpy3KH CUCTEMBbI
MEX]1y IEKTPOCTAHLUAMHU.

45.IlpunynurenbHOE pacipeieiIeHue MOIIHOCTEH B 3aMKHYTBIX
CeTsX.

CeTH TIpH
3eigenss u

N3 IK-2
[TonrorasmuBaer
paszaeibl
IIPEANPOEKTHON
JIOKYMEHTAllUH Ha
OCHOBE THIIOBBIX
TEXHUYECKUX
peleHuit

46.0nTuMu3anus pacnpeeseHus] peaKTUBHBIX Harpy30K MEXIY
HMCTOYHUKAMHU PEAKTUBHOU MOIIIHOCTH.

47.CoBMecTHasi ONTHMHU3ALMA PEKHUMa MUTAIOMIEH CETH 10
HalpsDKEHHUI0,  PEaKTHBHOM  MOIIHOCTH — MCTOYHHMKOB U
ko3 durmentam Tpanchopmarum.

48.0OCHOBHBIC ITYTH JIEKTPOCOCPEIKEHUS.

49.11lyTu CHMKEHHUS TMOTEPb MOIIHOCTU U 3JIEKTPOIHEPTHH B
ANEKTPUYECKUX CETAX.

50.TexHonoruyeckue 0COOEHHOCTH FNEKTPUUECKUX CUCTEM.
51.KonuuecTBeHHass OIEHKA MPEUMYIIECTBA OObEIUHEHHS
SHEPrOCHUCTEM.

52.TexHOJIOTUYECKUE 0COOCHHOCTH IEKTPUUECKUX CUCTEM.
53.CucteMHBIE SKCITyaTal[MOHHBIE CBOMCTBA SIEKTPUUYECKUX
CTaHIIUH.

54 Hakomutenu  DSHEPrMM M HUX  BO3JACUCTBUE
IKCIUTyaTaI[MOHHBIE CBOMCTBA AIEKTPUUECKOM CUCTEMBI.
55.0kcmryatalinoHHbIE CBOMCTBA TpaHCPOPMATOPOB.
56.0kcmTyaTalinoOHHbIE CBOMCTBA TMHUM 3JIEKTpoTNiepeaayu.
57.DKONOTUYECKHE aCTIEKThI DIEKTPHUECKUX CHUCTEM.
S58.IIpUHIUITBI  CUCTEMHOTO H  MECTHOTO  PErylIUpOBaHUS
HaTPsKSHUS.

59.ITotepn  MOITHOCTH H  DJEKTPOIHEPTHH B
TpaHchopmaTopax ¥ KOMICHCHPYIOLIUX YCTPOHCTBAX.
60.Metonsl  ompeneNneHUs ~ MOTEPb  AIEKTPOIHEPTHMH B
ANEKTPUIECKUX CETIX.

Ha

JTUHUSX,

N4 I1K-2
JlemoHCTpUpyeT
MOHUMaHHe
B3aMMOCBSI3H 33/1a4
MPOEKTUPOBAHUS U
AKCIUTYaTalllH
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[Ikana 1 KpUTEPUN OLIEHUBAHUS OTBETA 00YUAIOIIEerocs NPEACTAaBICHbI B TAOIHIIE.

Ikana Kpurtepun onennBanus
BCECTOPOHHEE, CHUCTEMAaTHYECKOe M TIIyOOKOE 3HaHHE MPOTPAMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JONOJHUTEIBHOM JIMTEpaATypHI,
(0oTaM4HO) PEKOMEHJ0BAHHON MpPOrpaMMOil JTUCLUIUIMHBI, MPAaBUIBHOE pELIECHUE
3a/1a4H.
IIOJIHOE 3HAaHUWE [POrpaMMHOIO MaTepuajla, YCBOEHHE OCHOBHOM
Orenka 4 JUTEPaATYPHI, PEKOMEHIOBAaHHOM B MpoTrpaMme, HaJln4uue
(xoporo0) MaJIO3HAYUTENFHBIX OIIMOOK B PEIICHWH 3a/aud, WM HEJIOCTATOYHO
II0JIHOE PACKPBITUE COJIEPKAHUE BOIIPOCA.
Ouetixa 3 3HaHHME OCHOBHOI'O MPOrPaMMHOTO MaTepuana B MUHUMaJIbHOM OObeMe,
MOTPEIIHOCTH HEMPUHIMIINAIBHOTO XapaKTepa B OTBETE Ha 3K3aMEHE U B
(YTOBJIETBOPHUTEIILHO)
pElIeHNH 3aJauH.
Onenka 2 npoOenbl B 3HAHMSIX  OCHOBHOIO  IPOTpaMMHOrO  MaTepuala,

(HEYIOBJIETBOPUTENBHO)

MMPUHOUITNAJIBHBIC OIINOKHU IpU OTBCTEC HA BOIIPOCHI U B PCIICHUH 3a1a4U.
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JUCT PETUCTPAIIMU U3SMEHEHUI

Howmep
U3MEHe-
HUsA

Howmepa nmucroB

3aMCHCH-
HBIX

HOBBIX

AHHYJIN-
POBAaHHBIX

OcHOBaHMUE I BHECEHUS N3MEHEHUI

IHoanuce

PacmmgpoBka
MOANNCH

Jlata
BBCIACHUA
NU3MCHCHUA
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