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IosicHUTEIBLHAA 3ANNCKA

®onx onenHounsix cpenacts no gucuumuimae MJIK.02.01 «Yemporicmeo u
mexHu4eckoe OOCIYHCUBAHUE ISAEKMPUYECKUX NOOCMAaHYully TIOATOTOBIEHBI B
cootBercTBUM ¢ TpeboBanusimu PI'OC CIIO no HampaBlIeHHIO MNOATOTOBKH
13.02.07 OnekrtpocHabxkeHue (IO OTpacisM), yTB. MNpUKazoM MUHHUCTEpCTBa
oOpazoBanus u Hayku P® ot 14.12.2017 r. Ne 1216, a takxke ¢ TpeOOBaHUSIMHU
npukaza MunuctepctBa npocsemieHus PO ot 24 asrycra 2022 r. Ne 762 «0O6
yrBepxaeHun [lopsinka opraHM3anMM M OCYLIECTBIIEHUS 00pa30BaTEIbHOMN
JESITEIHOCTH 10 00pa30BaTEIbHBIM MIPOrPaMMaM CPENHEro Mpo(hecCHOHATBHOTO
00pa3oBaHUs.

B coorBerctBumn ¢ tpeboBanusimu PI'OC ¢GoHIBI OIEHOYHBIX CPEJCTB
IIPU3BAaHbl CIOCOOCTBOBAaTh OIIEHKE KaudecTBa. OILIEHKa KayecTBa IOJATOTOBKH
00y4aroluXcs U BbIITYCKHUKOB OCYIIECTBIISIETCS B IByX OCHOBHBIX HaIPaBJICHUSX:

- OLICHKA YPOBHS OCBOEHUS TUCLUIUINH;

- OLIEHKA KOMIIETEHIMI 00y4YaroIHnXCs.

@oHABI OLEHOYHBIX CpPEACTB MPU3BAHBl OLEHUTh YMEHUSA, 3HAHUI,
MIPAKTUYECKUA ONBIT M OCBOCHHBIE KOMIIETEHLHHM II0 PE3YyJIbTaTaM OCBOCHHS
y4eOHBIX TUCUHUILUIMH U NPOo(deCcCUOHATBHBIX MOYJIEH.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC YebGokcapckuM HMHCTUTYTOM
(¢punmanoM) MOCKOBCKOrO MOJIMUTEXHUYECKOTO YHHUBEPCUTETA [UIsl ATTECTallUU
oOyyaroluxcs Ha COOTBETCTBHE HX NEPCOHAIBHBIX JOCTHKEHUIN MO3TalHBIM
TpeOOBaHUSIM  COOTBETCTBYIOIIEH MpOrpaMMbl  MOJArOTOBKM  CIIELUAIMCTOB
CpeIHero 3BeHa (TEeKyLIMH KOHTPOJIb YCHEBAaEMOCTH M  IMPOMEXKYTOUHAs
aTrecranus) pa3padoTaHbl (OHIBI OLEHOYHBIX CPEACTB, MO3BOJSIONINE OLEHUTDH
YMEHHsI, 3HaHMS, IPAKTUYECKUI ONIBIT U OCBOCHHBIE KOMITETCHIIUH.

B coorBerctBun ¢ Ilpukazom MunncrepcrBa mnpocsemenuss PO or 24
asrycra 2022 1. Ne 762 «OO0 yrtBepxkaenuu Ilopsaka opraHusanuud Hu
OCYUIECTBJIEHUSI  00pa3oBaTENbHOM  JEATEIBHOCTH 1O  00pa3oBaTEIbHBIM
nporpaMmaM  CpeIHEro  MpO(PECCHOHAIBHOIO  00pa3OBaHMS»  OCBOEHHUE
o0pa3oBaTeIbHON MPOrpaMMbl CPEAHETO MPO(ecCHoHaIbHOT0 00pa30BaHUs, B TOM
yuclie OTIENbHOM YacTh WIM Bcero oObema ydyeOHOro mpeaMera, Kypca,
JUCLMILIUHBI (MOyJIs1) 00pa30BaTENIbHOM MPOrpaMMBbl, COMPOBOKIAETCS TEKYIIIUM
KOHTPOJIEM YCIIEBAEMOCTH M IPOMEXKYTOUHOH arrecTanueil o0ydarommxcs.
@opMbI, NEPUOAUYHOCT M MOPANOK IMPOBEACHUSA TEKYIIEro KOHTPOJIS
yCIEBAaEMOCTU W IPOMEXKYTOUHON aTTecTaluu OOyYaroIIUXCs OINpEeAestoTCs
00pa3oBaTeIbHON OpraHu3aIlie CaMOCTOSTEIIBHO.



1.IMACIHHOPT KOMIUVIEKTA OHEHOYHBIX CPEACTB

Ha3znauenmue: CDOH)I OLCHOYHBIX CpPCACTB NpCAHA3HAYCH OJI1 TCKYLICTO

KOHTpOJIsI  OCBOCHUA yqe6H0ﬁ AN CHUITIINHBI

MJIK.02.01

«YCTpOUCTBO H

TEXHUYECKOE OOCITY>KMBAHHE DJIEKTPUUYECKUX MOJCTAHIIMID 00Yy4aromUMUCA 110
cneruanbHocTh: 13.02.07 DnexTpocHad)eHne Mo OTPacIsiM.
YpoBeHb NOATOTOBKHU: 0a30BBIHA
dopMa KOHTPOJIA: SK3aAMEH
YMeHus, 3HAaHUS U KOMIIeTEHIIUH, MO/JIe:KAINe MPOBEPKe:

Metoa
KOHTPOJIA
Ne HaumeHnoBanue pox
Texkymuit
KOHTPOJIb
Komnerenuuu
OK 03 | [ImanupoBarb U pEeann30BbIBATh COOCTBEHHOE | YCTHEIH OHPOEP
BBIITOJTHCHUEC .
npodeccruoHanbHoe u JIMYHOCTHOE Pa3BUTHE, | yyeaymimopras
PeIPUHUMATEIBCKYIO ACSITEIbHOCTh B MPO(ECCUOHATIBHOM | camocTosTenbHas
cepe, HCIIONB30BATH 3HAHKS 110 (PHHAHCOBON IPaMOTHOCTH B | PA%°T™
TCCTUPOBAHUEC.
Pa3JIMYHBIX KU3HEHHBIX CUTYalUsX
[IK 2.1 | YuTaTh U COCTABIAThH MIEKTPHUUCCKUEC CXEMbI DJICKTPHUUYCCKUX | YCTHBIA OHPOEP
) ) BBITIOJIHCHUC .
ITOJACTAaHIMN U CETEN BHeay IHTOpHAS
CaMOCTOATCIIbHAA
pabora;
TECTUPOBaHUE.
[1IK 2.5 | PaspabaTteiBaTh ¥ O(GOPMJISATH  TEXHOJOTMYECKYIO K | YCTHbI ompoc;
BoinoHeHue KP,
OTYETHYIO JOKYMEHTALIUIO -
CaMOCTOATCIIbHAA
pabora;
TECTUPOBaHUE.
YMeHust
V1. ONIPENCIIATh aKTYaJIbHOCTH HOPMATHBHO-ITPABOBOM | YCTHEIH OHPOEP
o BBITIIOJIHCHUC .
JOKyMEHTAIMU B TPO(EeCCHOHATBLHOM NeSITeTbHOCTH BHEAYIUTOPHAS
CaMOCTOATCIIbHAA
pabora;
TECTUPOBaHUE.
V2. ONpeaCIIATh u BBICTpanBaTh TPAEKTOPHH | YCTHEIH OHPOEP
BBIITIOJIHCHUEC .
po¢eCCUOHATILHOTO Pa3BUTHSI M1 CaMOOOpa30BaHUS BHEAYTUTOPHAS
CaMOCTOATCIIbHAA
paborta;
TCCTUPOBAHUE.
V3. pa3pabaThiBaTh  JJIEKTPUYECKHE  CXCMbI  YCTPOMCTB | YCTHI onpoc;
o o BeImoaHeHue KP,
BJIEKTPUYECKUX MOACTAHIIUN U CETEN BHeay UTOpHAA
CaMOCTOATCIIbHAA
paborta;
TCCTUPOBAHUEC.
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HaumMmeHnoBanmue

Meron
KOHTPOJIA
Texymuit
KOHTPOJIb

V4.

BHOCUTH U3MEHEHUS B IPUHLUINUAIBHBIE CXEMBI IIPU 3aMEHE
puOOPOB anmapaTypbl paclpeIeTUTEIbHBIX YCTPOUCTB

YCTHBII OIIPOC;
BoeInoHeHUe KP,
BHEAYIUTOPHAS
CaMOCTOSITETIbHAS
pabora;
TECTUPOBAHUE.

NN

BBIIMOJIHATh pacyeThl pPabounx M aBapHHUHBIX PEKHMOB
JNCHCTBYIOIIUX JIEKTPOYCTAaHOBOK u BBIOMPATH
obopymoBaHuE

YCTHBIN OIpOC;
BoInotHeHUe KP,
BHEayAUTOpHAas
CaMOCTOSITeNIbHAS
pabora;
TECTUPOBAHUE.

3Hanus

31.

COACPIKAHUC
JOKYMCHTAaIINH

aKTyaJIbHOM HOPMAaTHUBHO-IIPABOBOM

YCTHBIN OIpOC;
BoInotHeHUe KP,
BHEayAUTOpHAas
CaMOCTOSITeNIbHAS
pabora;
TECTUPOBAHHE.

32.

YCTPOMCTBO 000PYOBaHUS JIEKTPOYCTAHOBOK

YCTHBIH OIIPOC;
BoInotHeHUe KP,
BHEayAUTOpHAas
CaMOCTOSITENIbHAS
pabora;
TECTUPOBaHUE.

33.

yCIOBHbIE  Tpaduueckue  0003HAYEHUS

QJICKTPHUYCCKHUX CXEM

JJICMCHTOB

YCTHBIU OIpOC;
BeInmoaHeHue KP,
BHEAyIUTOpHAs
CaMOCTOSITENIbHAS
pabora;
TECTHPOBAHHE.

34.

JIOTUKY TIOCTPOCHHUSI CXEM, THUIIOBBIE CXEMHBIE PEIICHUs,
NPUHIUNTHATBHBIC CXEMBI AKCIUTYaTUPYEMbIX
AIEKTPOYCTAHOBOK

YCTHBIN OIIPOC;
BeInoaHeHue KP,
BHEAYIUTOpPHAS
CaMOCTOSITeITbHAS
paborta;
TECTHPOBAHUE.

35.

OCHOBHBIE TMOJIOKEHUSI MPaBUJ TEXHUUYECKOUN 3KCIUTyaTaluu
AIEKTPOYCTAHOBOK

YCTHBII OIIPOC;
BeInIoTHeHUE KP,
BHEAyAUTOPHAS
CaMOCTOSTEIbHAS
pabora;
TECTUPOBAHUE.

36.

BUJbl TEXHOJOTMYECKOM M OTYETHOM JOKYMEHTAllWH,
MOPSAJIOK €€ 3aNOJTHCHUS

YCTHBII OIIPOC;
BoInoHeHUE KP,
BHEAYIUTOPHAS
CaMOCTOSITETIbHAS
pabora;
TECTUPOBAHUE.
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2. OHEHOYHBIE MATEPHAJIBI UIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH OBYYAIOIIUXCS IO YYEFHOM JUCIIUILINHE

2.1. @opMBI U METOIBI OLICHUBAHUS

[IpenMeToM OLIEHKH CiTy’KaT yMEeHUsS U 3HaHus, no aucuumae MJIK.02.01
YCTpoiicTBO M TEXHUUYECKOE OOCITY>KMBAaHUE DJICKTPUUYECKUX MOACTAHIIUMI,
HaIpaBJICHHbIC HA POPMHUPOBAHUE OOIIUX U MPOPECCUOHATIBHBIX KOMITETCHITUN

DNeMeHT AUCIUILINHEI Metoapl KOHTPOJIS Iposepaemere
V, 3, OK, IIK
Tema 1.1. Ob6opynosanue | [Ipaktrueckoe 3ausitue 1.1.: | V-1, Y-2, V-3, V-4, V-5
ANEKTPUUECKUX YCTHBIH orpoc, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
TpaHC(hHOPMATOPHBIX MOACTAHITUN | BEIIOJIHCHUE 3a/IaHHH, OK-03; TIK-2.1; T1K-2.5
TECTUPOBaHUE
CamocrositenbHas padora 1.1.
Tema 1.2. O6opynoBanue [Ipaktuueckoe 3anstue 1.2.: |Y-1,VY-2, V-3, V-4, V-5
pacIpeIenuTeNbHbIX ITOACTAHIUN | YCTHBIN OIIPOC, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
1 YCTPOMCTB BBITIOTHEHHE 3a7JaHUM, OK-03; IIK-2.1; IIK-2.5
TECTUPOBAHUE

CamocrosTenpHas padora 1.2.

Tema 1.3. Dnextpuueckue cxembl |lIpaktuueckoe 3anarue 1.3.: |VYV-1, V-2, V-3, V-4, V-5

MMOICTaHIINI YCTHBIN OIpocC, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
BBIIIOJIHEHHE 3aIaHUM, OK-03; IIK-2.1; [IK-2.5
TECTUPOBaHUE
CamocrositenbHas pabota 1.3.
Tema 2.1. Opranuzanus | [Ipaktuyeckoe 3anarue 2.1.: | Y-1, V-2, V-3, V-4, V-5
TEXHHUYECKOTO 00CITyKMBaHUsI | yCTHBIH OMpoC, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
AIEKTPOOOOPYTOBAHHUS BBITIOJTHEHHE 3a]JaHUM, OK-03; TIK-2.1; T1K-2.5
MTOACTAHIIMH TECTUPOBaHUE

CamocrosiTenbHas pabota 2.1.

Tema 2.2. ITpoeunpoBanue otpeska |[Ipaktuueckoe 3ansarue 2.2.: | V-1, VY-2, V-3, V-4, V-5

NPSAMON JIMHUU YCTHBIN OIPOC, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
BBITIOJTHEHHE 3aJJaHUM, OK-03; IIK-2.1; IIK-2.5
TECTUPOBAHUE
CamocrosiTenbHas pabota 2.2.
Tema 3.1. Texuuueckoe | [Ipaktuueckoe 3anstue 3.1.: | Y-1,VY-2,V-3, V-4, V-5
obOcmyKuBaHue YCTHBIH orpoc, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
pacnpenenuTeNbHbIX MOACTaHIUM | BeinoJHeHue KP, OK-03; IIK-2.1; IIK-2.5
U YCTPOMCTB. TECTUPOBAHUE
CamocrositenpHas pabora 3.1.
Tema 4.1. HopmatusHas, | [Ipaktuyeckoe 3anstue 4.1.: | V-1, ¥Y-2,¥-3,V-4,V-5
TEXHUYeCKass JOKYMEHTAlMsl W |YCTHBIN ONpoc, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6,
WHCTPYKIUH. BBITIOJTHEHHE 3a7JaHUM, OK-03; IIK-2.1; IIK-2.5
TECTHPOBAHUE

CamocrosTenpHas pabota 4.1.




2.2. 3aaHus I OEHKH OCBOEHM s Y4eOHOM JUCHMILIHHbI

IIpakTnyeckoe 3ansatue no reme 1.1. O0opynoBaHue 3JIEKTPUYECKHX
TPaHC(POPMATOPHBIX NMOACTAHLUMI

Y CTHBIN 0npoc:
. [losicauTe 6ykBeHHO-1I(PPOBOE 0003HAUEHNE TpaHCHOopMaTOpa.
. Kak onpenensiercs koaddunment tpanchopmarum?
. Kakne koHCTpYKTHBHBIE 0COOCHHOCTH UMEET aBTOTpaHchopMaTop?
. Kakue nocrouHcTBa 1 HEAOCTATKUA UMEIOT OTKPBITHIE U 3aKpbIThie PY?
. Kak Bemmomnnsrorcs anerazossie PY?
. KakoBbI npenmymectsa siera3oBsix PY?
. KakoBO Ha3Haue€HWE CUIIOBBIX BBIKIIOYATEICH?
. KakoBO Ha3HaueHUE pa3beAMHUTEIICH?
KakoBo Ha3HaueHue  BBIKJIIOYATENIEM  HArpy3kKu W IUIABKHUX
npeaoxXpaHuTenen?
10. TIlosicHuTe, 4YTO TakKoe CXemMa U Tpylna COEAUHEHUS OOMOTOK
TpaHchopmaropa.

O 001U AW~

[Ipumepsl 3a/1a4 11 IPAKTUYECKUX 3aHITUN:

3agaya:  Omnpegenutb M BbIOpaTh ~ HOMUHAJIBHYIO  MOIIHOCTH
TpaHcopmaTopa, eciid 3aJaHa MaKCUMaJlbHas NOJIHAs Harpy3Ka Ha IMOACTaHLUU
Smax.

Pemenne: MomHocTs TpanchopmaTopa OMNpEAEseTCs €ro Harpy3kou u
OTpeesieTcs Kak

S e >(0,7—0,65)S v

JUTSL KQKJIOM CTYIEHH HAIPSKEHUS C YUYETOM YCTAHOBKH JIBYX TpaHC(HOpPMATOPOB.
Bri6pansbiii TpaHcGopMaTop MPOBEPSIIOT HA aBAPUKHBIE NEPETPY3KU MPU BBIXOIE
onHoro TpaHcopmaropa u3 paborel. Koadduiment aBapuitHON meperpys3ku
ompenensiercs no Gpopmyie

II.aB S

HOM.T
e S max- MaKCHManbHas MOIIHOCT 110 TpaUKy Harpy3ku Ha cropone BH

SHOM.T- HOMHWHAJIbHas1 MOIIIHOCTD TpaHC(bopMaTopa.

Bri6pannsiii TpaHchopMaTop A0IKEH YIOBIETBOPSTH YCIOBUIO

k <k
B JOII.

Im.a



TecTupoBanue:
1. OcnosHble KOHCMPYKMUBHbLE dNeMEeHMbl MPAHCHopMamopa.

A) Oak, cepeYHUK, OOMOTKH

b) 6ak, kopmyc, 0OMOTKH

B) kopnyc, cepAeuHUK, peryJsaTop Harpy3Ku
I') kopmyc, 0OMOTKH, pEryJsiTOp Harpy3Ku

2. Kax onpeoensemcs xoaghghuyuenm mpauncgopmayuu?
A) 10 4KCITy BUTKOB, COOTBETCTBeHHO, B oOMoTkax CH u BH
b) no uucny BuTKOB, COOTBETCTBEHHO, B 0OMoTKax BH u HH
B) mo uncny BUTKOB, COOTBETCTBEHHO, B 00MoTkax BH u CH
I') mo uncmy BUTKOB, COOTBETCTBEHHO, B 0OMoTkax HH u BH

3. Buowl pacnpedenumenvbHvix yYCmpoucme
A) OTKpBITOE U 3aKPBITOE
b) 3akpeITOE M BCTpOEHHOE
B) oTKpbITOE M BHYTpEHHEE
') 3akpbITOE M BHYTpEHHEE

4. Kaxue oocmouncmea umerom omxpuoimole PY?
A) HU3Kasi CTOUMOCTb
b) yno6ctBO 00cyxuBanHus, HEOObIAS TUIOIATb
B) BbIcOKas cTerneHp 3amuThl 000pyI0BaHUS
') xoporias 3ammuTa OT JIEKTPOMArHUTHBIX TTIOMEX

5. Kakue neoocmamxku umerom omxpvimole PY?
A) BO3/€ICTBHE OKPY>KAIOIIEH Cpebl
b) Hu3kas 3ammTa OT 3J€KTPOMarHUTHBIX TOMEX
B) BbIcOKasi CTOUMOCTD
I') npumeHeHue ca0XHOTO 000PYI0BAHUS

CamocrodrenbHas pabora:

CocTaBUTh CpPaBHUTEIBbHYIO TaOJUIy THUIIBI, YCTPOMCTBO W IMPUHIIUII
JIEHCTBHS 3alIUTHO-KOMMYTAIIMOHHBIX anmapaToB HamnpsbkeHueM ao 1000 B u
BeI1Ie 1000 B.

IIpakTuyeckoe 3aHATHE no TeMe 1.2. OobGopynoBanue
pacnpeae/MTeJbHbIX NOACTAHIUI U YCTPOUCTB

Y CTHBIN onpoc:

1. KakoBbI HEAOCTATKU MACIISIHBIX U BO3AYIIHBIX BBIKIOYATEICH?

2. KakoBbI IperMyIIECTBA BAKYYMHBIX U 3JIETa30BbIX BBIKIIIOYATEIICH?

3. Kakumu (akTopamu orpaHUYMBaeTCsl JOMYCTUMAas Harpy3Ka




TypOOreHEepaTOPOB MO AKTUBHOM M PEaKTUBHOM MOIIIHOCTH?
4. Ot xakux (aKTOPOB 3aBUCHUT HAMPSHKEHUE JTMHUH JIEKTPOTIepe1adn?
5. /laiTe MosiCHEHUE PERKUMY CUCTEMATHUECKON NIEPETPY3KU

Tpancdopmaropa.

6. [TosicHuTe pexXxuM aBapuitHOM meperpy3ku TpaHchopmaTopa.

7. Qns kakux snemeHToB Tpancopmaropa 'OCT 14209-85 ycranaBiuBaer
MPEeEIBHO J0IYCTUMbIC TEMIEPATYPhI?

8. UTo Takoe KOPOTKOE 3aMbIKAaHUE?

9. Ilepeuncnure npuYMHbBI BO3HUKHOBEHUS K3.

10. Yro Takoe ycroitunsoe K3?

11. ITepeuncnure Buabl K3.

12. Yto Takoe IeCTBYIOIIEE 3HAYEHUE TOKA KOPOTKOTO 3aMbIKAHUS?

[IpumMepsl 3a/1a4 11 PAKTUYECKUX 3aHITUN:
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3agauya: Ha pacnpenenuTeNbHOM YCTPOWCTBE MOJCTAHLUWUU YCTAaHOBJIEHBI
BBICOKOBOJIBTHBIE BBIKJIIOYATEIN CTaHIAPTHOIO Kiacca HamnpsbkeHus. [Ipoussectu
BBIOOP BBIKJIIOYATENICH HA MOACTAHIIUH.

Pemenune: BoiOop BeIKITIOUaTENEH MPOU3BOIUTCS TIO:

1 Pony ycranoBkH

2 I1o nomycTMMOMY TOKY

3 Mo HANPSKEHUIO

Jlanee mpon3BOaUTCS MPOBEPKA K YCTOMYMBOCTH K TokaM K3
a) AMHAMHUYeCcKas CTOMKOCTh
0) TepMHYECKast CTOUKOCTh

Br16op pexomenayercst ohopmisiTh B BUIE TAOTUIIBI

Taomuna Nel Ycnosus BeiGopa B/B BBIKITIOUYATENS.

VYcnoBus Beibopa
BBIKJIFOYATES

PacueTHnle nanable

Karanoxusie nanueie
BBIKJIFOUATES

UyCT < UH OM

]PM < ]H OM

]HT < IHOM.OTK

. %%
i =21 P

I <i

VI OWH

]no < ]duH

12 ¢

BK < TEP TEP

U, ..-kB
I, A

PM

I kA

. I~ %
I kA

y

I kA
B, ,kA*c

U kB
I .4

IOTK,A

) %
I :\/51 p

a OTK 100
iﬂHH,kA

I, kA

2 sk
]TEP tTEP,

kA>C
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TectupoBanue:
1. Kaxue oocmouncmea umerom 3axkpvimole PY?
A) HU3KAsl CTOMMOCTh
b) yno6¢cTBO 00CTyKUBaHUS
B) HeGonpias miomaas
') BbICOKas cTEneHb 3alUThl 000PYAOBaHUS
J1) xoporias 3auTa OT MJIEKTPOMAarHUTHBIX TOMEX

2. Kaxue neoocmamxku umerom 3axpvimole PY?
A) BbICOKasi CTOMMOCTD
b) Bo3aelicTBHE OKpYIKAtOLIEN CPEbI
B) Hu3Kkas 3ammra OT 3J1€KTPOMAarHUTHBIX TOMEX
I') npuMeHeHue ca0kHOTr0 000PYI0BAHUS
J1) npuMeHeHre BO3IyIIHbIX BBIKIIOYATENIEH

3. Kakue oocmouncmea umerom 3axpvimoie PY?
A) BbICOKas CTENEHb 3alUThl 000PYT0BAHUS
b) Hu3Kas cTOoMMOCTh
B) npumeHeHne BakyyMHBIX BBIKIIIOUaTeIei
') mpumeHeHue cyxux TpancpopMaTopoB
J1) Xxopolas 3amTa OT MEKTPOMArHUTHBIX TIOMEX

4. Homunanonas mowHocmes mpancgopmamopa onpeoensiemcs npu:
A) HOMUHAJIBHBIX TEMIEPATYPHBIX YCIOBUAX OKPYKAIOIIEH CPEIbI
b) MUHUMAaNTBHBIX TEMIIEPATYPHBIX YCIOBUSIX OKPYKAIOIIEH Cpe/Ibl
B) MakcuManbHBIX TEMIEPATYPHBIX YCIOBUSAX OKPYXKAIOLIEH Cpeibl
') sxcTpeManbHBIX TEMIIEPATYPHBIX YCIOBUSIX OKPYIKAIOIIEH Cpebl
J1) cpeaHuX TeMIepaTypHbIX YCIOBHIX OKPYKAIOIIEH cpeibl

5. Homunanvnvle moku mpanchopmamopa
A) yKa3aHHBIE B 3aBOJICKOM ITacIIOPTE 3HAYCHHS TOKOB B OOMOTKax
b) nmpenenbHO A0IMyCTUMBIC 3HAYCHHS TOKOB B OOMOTKAax
B) nnuTensHbIe 3HAaYEHUS TOKOB B 0OMOTKaX
I') MmakcuManbHBIC 3HAYEHUSI TOKOB B 0OMOTKAaxX
J1) cpenHue 3HaYEHNS TOKOB B 0OMOTKax

CamocrodrenbHas pabora:
CocraBuTh KOHCHIEKT HAa TeMy «PacnpenennurenbHble yCTPOMCTBAY.

IIpakTuueckoe 3ansitue mo Teme 1.3. DilekTpHYecKkHe CXeMbl
MOACTAHLMH

Y CTHBIN OIIPOC:

1. Ilosicaute, YTO TaKoe CcXeMa W TpyIa COSAWHEHUS OOMOTOK
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TpaHnchopmaropa
2. YcnoBHBIE 0003HAYCHHS CXEM JIEKTPOOOOPYAOBAHUS TIOICTAHIIAN
3. Cxembl BoinonHeHus: KTTI
4. [IpuHIMIIHATBHBIE CXEMBI SKCILUTYaTUPYEMBIX 3JIEKTPOYCTaHOBOK
5. DNEKTPUYECKUE CXEMBbI IOACTAHIINN U CETEN
6. DNEKTPUUYECKUE CXEMBI YCTPOMCTB AIEKTPUUECKUX MTOJACTAHIIUN U CETEH.

[Ipumepsl 3a/1a4 11 IPAKTUYECKUX 3aHITUN:

3agaya BpiOpare DpUHIMOHAIBHYIO cXxeMy mnoacTaHiuu. CocTaBUTh
BO3MOYKHBIX BAapHAHTOB IPUHLMUIIAAIBHON CXEMbl IMOACTAaHIMM Ha OCHOBaHUU
CIIEIyIOLIUX JTAHHBIX:

- Ha3HAYEHHE MOJCTAHIUN B YHEPTOCUCTEME;

- IEPETOKU MOIIHOCTEN Yepe3 MOCTaHIHIO;

- HaJM4KMe OJHOTO WM JIBYX PacHpeleIuTENbHbIX YCTPOUCTB MOBBIIIEHHBIX
HaIPSDKEHUN MOICTAaHLIMM.

Pemenune: [IpuHnmnuanbHas cxeMe NOJACTAHLIUU OINPEEIIIET BBIIOJIHEHUE
TpaHCc(HOpPMATOPHBIX " aBTOTpPaHC(POPMATOPHBIX CBA3EH MEXIY
pacnpeeuTeNbHBIMU  YCTPOIiCTBaMH, U BbIOOp €€ Oa3upyercs Ha TEXHHMKO-
HSKOHOMHMYECKUX pacueTax. s moacTaHumii ¢ AByMsI WIH TpeMs HANpsKEHUSAMU
PUHIUIUATbHAS cxema ONpeaesIeTCs IIPaKTUYECKU OJIHO3HAYHO.
[IpoekTupoBaHue UX CBOAUTCS K BHIOOPY UMCIA, TUIIA © HOMUHAIbHON MOIIIHOCTH
HE0OXOMMBIX TpaHCcPOopMaTOpOB (aBTOTPAHCHOPMATOPOB).

DHeprus, NMocTynarolas u3 ceTu Boicuiero Hanpsbkenus (BH), moxeT ObITh
pacripeienieHa Kak Ha ogHoM HusmieMm Hanpsbkenuu (HH) 6-10 kB, tak u Ha nByx
HanpspkeHusix: cpeaHeM (CH) 35 xB u Gonmee m nusmem (HH) 6-10 xB. B
3aBUCUMOCTH ~ OT  KonuuectBa PY  ycraHaBnuBalOT  JIBYXOOMOTOYHBIE
TpaHchOpMaToOpbl, WIK TPEXOOMOTOUYHBIE (pHC.l), WK aBTOTpaHCPOpPMATOpPHI B
3aBUCUMOCTH OT PEKMMA HEUTPAIU CETH CPEIHETO HAIIPSKEHUS.

Tabnuua - TUroBeie CXeMBbI ITOACTAHIINIA.

Homunansnoe Konnuects IIpume-
OnexTpuueckue cxemsl PY Ha3Banue cxembl .
HanpsbkeHue KB | mpucoeJMHEHUH | yaHue
Mocruk ¢
BBIKJIIOYATEIIEM B 35-110 4
/ /
MIEPEMBIUKE U
7 7 P

OTACIUTCIIEM B LICIIAX

D TpaHchopmaropa
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Homunansnoe KonuuecTs TIpume-
DnexTpuueckue cxemol PY HasBanue cxemsbl o
HanpspkeHue KB | mpucoenuHennii | 4anue
Mocrtuk ¢
BBIKJIFOYATEIISIMH CO 35-110 4
CTOPOHBI
TpaHcdopmaropa
=
A
/
/
[
L]
Mocrtuk ¢
BBIKJIIOYATENIEM CO 35-110 4
CTOPOHBI JINHUU
i
L[/
P
A A
/ /
/ /
JIBOITHOM MOCTHK C
A A OT/ICTTUTEIIEM B TIETISIX
TpaHchopmaropa 110-220 5-6
/1 / /
VARV i
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Homunansnoe KonuuecTs [Tpume-
DnexTpuueckue cxemol PY HasBanue cxemsbl o
HanpspkeHue KB | mpucoenvHeHuii | yaHue
A A YeTblpexyrojibHUK
-~
A
I::I 220-750 4 BH
P
P
P
Pacmmupennsbrit
YETBIPEXYTOJIbHUK
A A
<
220-330 5-6 BH

[ 1\
N L

[
N L]

[ 1\
N

\4
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Homunansnoe KonuuecTs [Tpume-
DnexTpuueckue cxemol PY HasBanue cxemsbl o
HanpspkeHue KB | mpucoenvHeHuii | yaHue
A T
/] /
/ L1 7/
//
I::I [MectryromsHUK 220-330 6 BH
P
P
P / 1/
A ¢/ L[/ ¢
OpHa
CEKIIMOHUPOBaHHAS 6-35 <10 CH
crcremMa COOpHBIX
IIMH
/[ 1/
A

TectupoBaHnue:

1. ITonyTopHas cxema PY npumensercs Ha HanpsbkeHuun 220 kB u Bbliie npu:
A) 4duncie NPUCOSTUHEHH IECTh U Ooee
b) uncne npucoenuHeHuii nATh U Oosee
B) uncne npucoenunenuii cemb u 0oiiee
') uncne npucoenHeHunt BoceMb U 0oiiee
J1) yucne npucoeAMHEHU Tpu U OoJee
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2. HenmocraTok KOJIBIEBBIX cxeM PVY:
A) CIOXHBIN BBIOOD armapaToB
b) cnoxHbIil BEIOOp cxeM
B) cnoxHbIi pacueT HaIe)KHOCTH
I') 6onbI0i 0OBEM pacyeToB
J1) C0’KHOCTh TPUMEHEHUS

3. Ha kakux nmojactaHuusix 1esecoo0pa3Ho UCIIOIb30BaTh OJIOYHBIE CXEMBI:
A) Ha TYITUKOBBIX
b) Ha mpoxo1HBIX
B) Ha ronoBHBIX
I') Ha y3110BBIX
J1) Ha pailOHHBIX

4. Cxema c paboueil 1 00XOTHOM CUCTEMOM IIWH MPUMEHSETCS MPU:
A) it ¥ 60J1€e IPUCOSTUHEHUSIX
b) mectu u Gonee mpucoeIMHEHUAX
B) cemu u 6omee nprcoeTMHEHUAX
I') mpakTHYeCKH HE TPUMEHSICTCS
J1) ueTsipex u Oosiee MPUCOCTMHCHUSIX

5. B cxeme PY uerslpexyroyibHUK:
A) Ha IpUCOEAMHEHUH KaXK0 TUHUU YCTAHOBJICHO JIBAa BHIKJIFOYATES
b) Ha npucoeIMHEHNN KaK]I0M JTUHUN YCTAHOBIIEHO TPH BBIKIIFOYATEIIS
B) Ha npucoeIMHEHNU KaKI0M JTUHUU YCTAHOBIIEHO YETHIPE BBIKIIOYATENS
I') Ha mpUcoeIMHEHNN KaXK]I0M JTMHUU YCTAHOBJIEH OJWH BBIKIJIIOYATEIb
J1) Ha IpUCOETMHEHUU KaXK10M JTMHUU YCTAHOBJICHO J[BA UM OJWH BBIKIIIOYATEIIb

CamocrosdrenbHas pabora:
CocTaBUTh KOHCIIEKT: «DJIIEKTPUUECKHUE CXEMBI TIOJICTAHITAI.

IIpakTuyeckoe 3ansitue mo Teme 2.1 OpraHu3zanmusi TeXHHUYECKOIO
00CTy:KUBAHHUA 3JIEKTPOOOOPYI0BAHUSA MOACTAHUMMA

Y CTHBIN onpoc:

1. IIpn Kakux YCIOBUSX MMEET MECTO HauOOoJblllee HAaYaJIbHOE 3HAYEHUE
anepuoaANYECKOro ToKa?

2. Yro takoe ynapubiii Tok K3, uepe3 kakoe Bpemsi OH HacTymnaer?

3. UTo Takoe mepuoauyecKas 1 arepuoidueckas cocrapisitonias Toka K3?

4. Kak BbIOMpatoT 6a3ucCHbIE MOIIHOCTh U HAINPSHKEHUE MPU pacueTe TOKOB
K3 B ceTsix cBbie 1 kB?

5.Uto0 Takoe DSIEKTpOAMHAMHYECKas M  TEepMUYECKass CTOMKOCTh
POBOJIHUKOB WJIY aImapaTroB?

6. YUem ompenensieTcs HEOOXOAMMOCTh CHIDKEHUS BelUYuH TOkOB K3 B
sHeprocucreme?

7. Ilepeuncnure ciocoObl orpanndeHns TokoB K37
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8. Kakue anmapaTbl OTHOCATCSI K KOMMYTAIMOHHBIM ?
9. Ha3zHaueHHe KOMMYTallMOHHBIX aIapaToB?
10. ITo kakuM mapaMeTpam BbBIOMPAETCS BBIKIIFOUATEND?

[Ipumepsl 3a/1a4 U1 MPAKTUYECKUX 3aHITUNA:

3agaya: /lana cxema MOJACTAaHIMM C YKAa3aHUEM YCJIOBHBIX TOYEK TOKOB K3
Y DJIEMEHTOB PACIPEAEIUTEIBHOTO YCTPOUCTBA. BBIMOTHUTE pacyér TokoB K3.

Pemenue: [y1s BoIOpaHHOTO BapHaHTa cOCTaBisieTcs pacueTHast cxema. [lo
pacyeTHOM CXEME COCTaBISIETCA CXeMa 3aMelleHus. Bce DIIeMEHTBl CXEMBI
3aMEIIECHNs] 3aMEHSIIOTCS WHIYKTHBHBIMH CONPOTHUBJICHUSAMU. CONpPOTHBIICHHUS
BBIPAJKAIOTCSI B OTHOCHUTEJIBHBIX WJIM MMEHOBAaHHBIX €IMHHUIAX B 3aBUCHMOCTH OT
MeToj1a pacueTa Toka K3.

1. 3amarbcst 6a3UCHBIMY BETMUYUHAMHU

S, =10000MBA - bazucHas MOIIHOCTD,

Uy =Uc - 0a3uCHOE HaNpsKEHUE, NPUHUMACTCS pPaBHBIM CpPEAHEMY
HOMHUHAJIbHOMY HanpspkeHuto ctynenu K3. 9to moxet Ob1Th U 4, .U 455

UCTAH =6;10;35;110;220;300 kB
UCpEﬂf 6,5;10,5;37;115 ;230 ;330 kB.

SE
Iy = 1y k4 - GasucHbIM TOK cTynenn K3 — 7,7, , ¥ T.1.
cP
2. IlepeBecTH CONPOTUBIEHHUS B OTHOCUTENBHBIE WJIM HWMEHOBAHHBIC
€QUHULBI, U1 BBICOKOTO HAIPSIKEHUSI PEKOMEHAYETCSI PACYET B OTHOCUTEIBHBIX

eauHunax. [lepeBoj MOKHO BBITIOJIHUTE IO popMyJiaM B TabJIHUIIE.

Ta6muma I1-2 I[IpuBeaeHHbIe 3HAYCHHUS CONPOTUBICHUHN

DJIEMEHT Hcxomusrin HmenoBannbie OTHOCUTENBHBIE
AJIEKTPOYCTAaHOBKHU napameTp € IUHUIIBI € IUHUILIBI
N e = e U[:i — 751)
reHepaTOp ST e * = Favronm Sur).w T e S”() v
XL O srconn . x/% U2 . x1% S,
’“S' L e G = * =
100 SII()M ] OO SII()M
OHeprocucreMa S U . o Se
S Sk
1 HoOoM OTK Ué _ SE
ﬁ * ]HO.M,()TKUCP \/g * [H()M,()TKUCP
Xsc(HOM) U? Sy
x=x—2— X = Xeccnom) S—
Si 1OM S HOM HOM
Tpancdopmarop xr %o x, % U; x, % S,
X = .=
S r1om 100 S,,0. 100 S0,
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2
Peakrop Xp U; 8,
X=Xp— Xe =Xp—
Ui Ucep
Juanu Xy U; S
7 x:xyﬂL—f X _xygL—f
3JIEKTponepeaaun Z, Uy

3. [IpousBect mpeoOpa3oBaHUsi B CXEME, OINPEICIHUTh PE3YJIbTHPYIOIIEEe
COIIPOTHUBIICHUE JIJIs1 KAX0M M3 HaMe4YeHHbIX Touek K3.
4. OnpenenuTs HAYaAITbHOE 3HAYEHUE MEPUOMUECKOM cocTaBsitonien Toka K3

_ '5
]110 - ) KA
X

5. OnpenenuTh 3HaY€HWE MTHOBEHHOTO aMILUTUTYIHOTO 3HAYEHUS yJAapHOTO
TOKa iy = 2ky1,,, KA tae 4y u3 tadn.ll-1
6. [elicTByromiee 3Ha4€HUE yIAPHOTO TOKa
I, =1,,(+ Kk —1) KA

TectupoBanue:
1. UTo BAUSIET HA BEJIMYMHY HM30JISIIIUA TOKOBEAYILINX YaCTEH:

A) 3HaueHNEe HOMUHAJIBHOTO HAIPSKEHUS AJIEKTPOYCTAaHOBKH
b) 3HaueHre HOMHUHAIBHOTO TOKA JIEKTPOYCTAaHOBKHU

B) 3nauenue makcumasibHoro Toka K3

I') 3HaueHne pacueTHON Harpy3Ku

J1) 3HaUeHHE MOTEPH JIEKTPOIHEPTUU

2. locTonHCTBA aBTOTpaHC(HOPMATOPOB
A) CHIDKEHHE pacxoja aKTHBHBIX U KOHCTPYKTUBHBIX MaTE€PHAaJOB
b) noBellieHre conpoTUBIEHNS 0OMOTOK
B) noBelienne neperpy304Hon crnocoOHOCTH
I') noBbIlIeHHE CTOWKOCTH K ToKam K3
J1) MOBBITICHHUE OXJIAKIECHUSI 0OMOTOK

3. Henocrarok aBToTpanchopmMaTopos
A) HEOOXOIMMOCTH TIIYXOI0 3a3€MJICHUSI HEUTpan
b) noBellieHne conpoTuBIEHNs 0OMOTOK
B) cHmxeHune neperpy3o4Hoil cnocoOHOCTH
I') camkenue croiikoctu K Tokam K3
J1) cHIKEHUEe OXJIaXKICHUS] OOMOTOK

4. OTKpBITOE pacIpeaeTUTEIbHOE YCTPOMCTBO
A) o0opyaoBaHHe pacronaraeTcs Ha OTKPBITBIM BO3yXe
b) oGopynoBanue pacmonaraercs 1Mo HaBeCOM Ha OTKPBITHIM BO3TyXe
B) o6opynoBanue pacrnonaraercsi B HOMEIIEHUN
') o6opynoBanue pacrnoiaraercsi B CelMaan3npoBaHHbIX OOKcax
J1) o6opynoBanue pacrnoiaraetcsi B 0JIOYHOM 31aHUU
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5. 3aKphITOE paclpeeIuTeIbHOE YCTPOHUCTBO
A) o6opyioBaHUE pacroyiaraeTcsi B IOMEIeHUH
b) o6opynoBanue pacronaraercs Ha OTKPBITBIM BO3IyXe
B) o6opymoBanue pacronaraercs B CrieIIUAIM3HPOBAHHBIX OOKCaX
I') o6opynoBanue pacroiaraetcsi ol HABECOM Ha OTKPBITHIM BO3IyXe
J1) o6opynoBaHue pacroiaraeTcsi B KOHTeHHepax

CamMocrosTenbHas padboTa
CocTaBUTh KOHCIIEKT Ha TeMy «OpraHu3zaiis TeXHHUYECKOTO 00CTyKUBaHUS
AIIEKTPOOOOPYIOBAHUS TIOJCTAHIUID.

IIpakTnueckoe 3aHsitHe Nmo Teme 2.2 TexHuueckoe 00CTy:KHUBaAHHE
00opyaoBaHus TPaHCHOPMATOPHBIX NMOACTAHINH

Y CTHBIN OIIPOC:

1. KoHCTpyKTHUBHBIE 0COOCHHOCTH KOMMYTAIIMOHHBIX aIlllapaToB.

2. HaznaueHnne KOMILIEKTHBIX TpaHchopMaTtopHbix nmoacranmuil (KTIT).
3. KoHcTpyKIusi KOMITJIEKTHBIX TPaHC(HOPMATOPHBIX MOJACTAHIIUM.

4. Buipl KOMIUIEKTHBIX TPaHC(HOPMATOPHBIX MOACTAHIIHIA.

5. Ha3HaueHne KOMIUIEKTHBIX pacrpeaenuTenbHbiX yeTpoicTB (KPY)

[Ipumepsl 3a/1a4 11 MPAKTUYECKUX 3aHITUN:

3agaya: VYCTaHOBUThP Ha MOJCTAaHUMHU 3a3€MJLIIOIIHME YCTpPOWCTBA U
BBINIOJIHUTH UX PACUET.

Pemenne: CormacHo I1YD 3azemmsromne yCTpOMCTBA 3JIEKTPOYCTAHOBOK
cetd ¢ A((PEeKTUBHO 3a36MJICHHOM HEUTPAJIbl0 BBINOJIHEHO C  YYETOM
conpoTuBieHus (R3<0,50M) win 1omycTUMBIM HapsHDKEHUEM MPUKOCHOBEHHSL.

Pacuer mo pgomyctumMoMy CONPOTHBICHHUIO NPUBOAUT K HEONPaBIAHHOMY
[Iepepacxony IPOBOJHUKOBOIO MaTepHalla M TPYyAO3aTpaT IIPpU COOPYKECHUU
3a3€MJISIOLLETrO YCTPOMCTBA.

OneiT skcrmyatauuu  PY-110 kB u  Bblllle TO3BOJIIET MEPEUTH K
HOPMHUPOBAHUIO U HANPSLKEHUIO NPUKOCHOBEHUS, & HE BEJIMYUHBI CONPOTUBIICHUS
3azemuieHus (R3<0,50m).

CnoXHBIM 3a3eMJIUTENb 3aMEHEH PACcUETHOM KBaJpaTHOM MOJENbI0 TpHU
YCJIOBHHM pPaBEHCTBA IUIONIA/IEH, OOIIEeH IIMHOM rOpU30HTAIBHBIX MPOBOJHHUKOB,
IIIyOMHBI UX 3aJI05KEHHSI, YUCIa U JJIMHbI BEPTUKAIBHBIX 3a3€MIIUTENICH U TITyOUHBI
UX 32JI0KEHUS.

B pacyerax MHOIOCIOMHBIA T'PYHT IIPEICTABIEH JBYXCIOWHBIM, BEPXHEU
TONIMHON h ¢  yAenbHBIM  CONPOTUBIEHHUEM P, HIKHUM  y/AEJIbHBIM
CONPOTHUBJIEHUEM P,

Hampsokenue Ha 3a3emuinrene
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U
__~ mp.jgon
U ,= "
I
Km-ko3pumueHT HanpspkeHrs MPUKOCHOBEHUS
M
K, = ﬁ 0.45
I B L r

av/S

IB-17TMHA BEPTUKATIBHOTO 3a3€MIIUTENS

Lr-gnvHa ropu30HTAIBHBIX 3a3€MITUTENEH
a-pacCTOSHUE MEXY BEPTUKATIBLHBIMH 3a3€MIIMTEISIMU
S-mtoiaae 3a3eMIISIIOIIEr0 YCTPOHCTBA

M-napamerp, 3aBucsimuii ot pl/p2 cm tadm. I1-6

OO1mras JyIMHA TOPU30HTAIBHBIX 3a3EMITHTEIICH
NAY
L = J/S*—+1[*2
r a

B-ko3punuenT onpeaensiemMsplii o CONPOTUBIICHUIO TEJIA YEITOBEKa

p="
R,+Rc
B pacuerax npumensitorcst Ru=1000 Om  Rc=1,5pB.c
ConpoTUBIEHUE 3a3€MIISIIOILIETO YCTPOMUCTBA
< %
3.0011
I 3

[3-TOK, CTeKamImui C 3a3eMJIHTENS TMPOCKTUPYEMOTO 3a3eMIISIOIETO
ycTpoiictBa npu ogHodazHom K3
1V =1%0,657

no no

O6Hl€€ COIIPOTHUBJICHHUC CCTCCTBCHHBIX 3a3eMJIMTEICH

1

© 1 1 1
+ +

R Ry, R

Rkab-conpoTuBiieHne pacTeKaHUIO TOKa Kabenen

R-conpoTusnenne pacrekanuio Toka GyHAaMEHTOB
RcTo-conpoTuBiIeHNE pacTeKaHUIO TOKA CUCTEMBI TPOC-OIIOPbI

Kad C.T.O
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Ecian Re<R3.10om 10 coopyaercst TOJIBKO CE€TKa U3 TOPU30HTAIBHBIX MOJIOC,
ecniRe>R3. 101 TO HEOOXOAUMO COOPYKEHHE UCKYCCTBEHHOTO 3a3€MIIUTES,
OmnpenensoT 06111ee COMPOTUBICHUE CI0KHOTO 3a3EMIUTENS

R A*’O9—|— /%)
JS Lp+L,

4 \
A=[0.444—084% T | pu o< <01

\ S/ \/§

% N
A=]0385-025%"81" |npn0.1< 5 <05

\9 b \/§/ \/§

Pa-skBUBaneHTHOE yAEIBHOE COMPOTURICHHUE 3eMITH, OM*M
LB-o0m1as JyimHa BEpTUKATBHBIX 3a3eMIIATEIICH

Ls=IB*nB

KoymmuecTBO BEpTUKAIBHBIX 3a3€MIIMTENEH

_NS*4

lp

I'ne

l B

[Tonyuennoe 3HaueHue R3 momkHO ObITh MeHbIe R3.10m Ru

VY nenbHOE CONPOTUBIIEHUE TPYHTOB CM. NpuiiokeHus tadun.I1-5

Ecnu compoTuBieHue 3a3eMiuTeNs MPEBbINIACT TpeOyemble 3HAYEHUs, TO
HEOoOXOIUMO yBeJIWYeHHE Iuiom@aan S JiuHbl L 4dnMcna  BepTHKaIbHBIX
3a3eMJIMTENEH N U UX JAJIUHBL. BCE 3TO MpUBOAMUT K JOMOJHUTEIBHBIM PACXOJaM.
O¢ddexTuBHOW Mepoil yYMEHBLICHHs ONACHOCTH HPUKOCHOBEHMS SIBISETCS
mojAchinmKa TpaBust wik IeOHs cinoem 0,1-0,2m y pabGoumx Mect. Y aenbHOE
COTPOTHUBJICHUE BEPXHETO CJIO0s MpU 3TOM pe3ko BospactaeT (5000-10000 Om*m),
YTO CHHKAaeT TOK, NPOXONAIIMKA 4Yepe3 4YeIOBEeKa, TaK KaK BO3pacTaer
CONPOTHBIICHUE PACTEKAHHMIO TOKa CO cTymHed Rc. B pacuere cooTBETCTBEHHO
yMeHbIIaeTcsl KO3(PQPUUUEHT B ¥ yBEIUUYMBAETCS JOMYCTUMOE CONPOTUBIICHUE
3a3EMJISIOIIETO YCTPOUCTBA.

TecTupoBanue:
1. CusnoBbie BBIKIIFOUATEN MPeHA3HAYCHBI

A) 17151 BKIIIOYEHUS U OTKJIFOYEHUS SJIEKTPUUECKOM 1IEMHU B JIIOOBIX PEXKUMaAX
B) nst BKIIIOUEHUS SJIEKTPUYECKOM IETMHU B JIFOOBIX PEXKUMAX

B) nnst oTKITIOUEHUS DIEKTPUUYECKON 1IENH B JTIOOBIX peKuMax

I') nst OTKITFOUEHMS NEKTPUUYECKON LIETH 01 Harpy3Koi
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J1) niist OTKIIFOYEHUST 00CCTOUCHHOM SIICKTPUIECKOM 1ETIH

2. B MacisHbBIX BBIKIIIOYATEISIX JIyra TaCUTCS B:
A) TpaHchopMaTOpHOM Mace
b) nyroracurenbHO#l kKamepe
B) sneraze
I') ctpye cxaToro Bo3myxa

J1) Bakyyme

3. B BO3AyIIHBIX BBIKITIOUATEISAX JTyTa TaCUTCS B:
A) cTpye cKaTtoro Bo3ayxa
b) Tpanchopmaroprom macie
B) nyroracurensHoil kamepe
I') aneraze

J1) Bakyyme

4. HemocTaTky MacisSHBIX BBIKJTIOUATEIICH
A) M0oXapooInacHOCTh, BEICOKHE YKCILTyaTaI[MOHHBIC 3aTPaThI
b) HE0OX0AMMOCTh B KOMIIPEeCCOpax, BRICOKHE IKCILTyaTallHOHHBIC 3aTPATHI
B) noxxapoomnacHocTh, HEOOXOAUMOCTh B KOMITIPECCOPAX
') BbICOKHME DKCILTyaTallHOHHBIE 3aTPaThl, CII0KHOCTh PEMOHTA
J1) BBICOKHE IKCIUTyaTaIl[MOHHBIE 3aTPaThl, TOKCUYHOCTH Maciia

5. Beikiirouarenu Harpy3Kku IIpeHa3HaueHbI
A) 11 OTKITIOYEHUS JIEKTPUUECKON LU MO Harpy3Kon
b) uist BKITIOUEHUS M OTKIIOYEHUS DJIEKTPUUECKOM 1ETHU B JIOOBIX PeKUMax
B) 1utst BKITIOUEHUS AIEKTPUUECKOM LIETH B TIOOBIX PEXKUMaXx
') nuist OTKITFOUEHUS DTSKTPUIECKOM IIETH B JIFOOBIX peKUMax
J1) niist OTKIIFOUEHUST 00CCTOUCHHOM SJICKTPUIECKOM 1ETIH

CaMocTosTenbHas pabora:
CocTaBUTh KOHCHEKT Ha TeMy « TexHudyeckoe oOcayKuBaHrEe 000py0BaHUS
TpaHCHOPMATOPHBIX MOICTAHIIAI»

IIpakTnueckoe 3anaTHe 1mo Teme 3.1. TexHumuyeckoe o00CayKHUBaAHHE
pacnpene/JMTeIbHbIX NOACTAHUMHA U YCTPOCTB

Y CTHBIN OIIPOC:

1. IlepeuncnuTh TOCTOMHCTBA U HEAOCTATKU BCEX PEKUMOB HEUTPAJIH.

2. Tlo xakoit popmyJie BBIUUCIACTCS BeTnduHa eMKOCTHOTO Toka O33 B ceTn
C HE3a3EMJICHHOW HEUTpaJIbtO?

3. Bo ckosibkO pa3 MoBbILIAETCS HANpPsSYKEHUE HAa HEMOBPEKICHHBIX (hazax
OTHOCHUTEJIFHO 3€MJIM MpU OJHO(A3HOM 3aMBIKAaHHWU Ha 3€MJII0 MO0 CPaBHEHUIO C
HOPMAaJIbHBIM PEXUMOM B CETH C HE3a3€MJICHHON HEUTPaJIbo?

4. Tlox KakuM HaIpsHKEHUEM OTHOCUTENBHO 3€MJIM HaXOAUTCS MPOBOJ (a3bl
A nunum 35 kB, eciiv MpoU301LII0 3aMBbIKAaHUE HA 3€MJITIO?

5. Ilog xakuM HanpsHKEHUEM OTHOCUTEIBHO 3€MJIM HAXOJIUTCS MPOBOJ (pa3bl
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B nunnu 10 kB, ecau npon3011I0 3aMbIKaHUE HA 3€MITIO?

6. ITouemy O33 B ceTsX C HE3a3eMJICHHONM M PE30HAHCHO-3a3€MJICHHOU
HEUTpaJIbIO HE BBI3BIBAET HAPYLIEHUS paOOThI 3JEKTPOIPUEMHUKOB?

7. Kakoi pexnuM HaCTPOUMKH JyTOracsIlero peakropa peKOMEHIyETCS B CETH
C PE30HAHCHO-3a3€MJICHHON HEUTPAIIbIO?

8. Ilouemy B cerax HampsbkeHueM 110 kB u Beimie HenenecooOpasHO
MIPUMEHSITh PEKUM HE3a3€MIICHHOW WIIM PE30HAHCHO-3a3EMJIEHHOM HEWTpanu?

9. B kakux cly4asx pPEKOMEHIYeTCsl MPUMEHSTh PEXUM PE3OHAHCHO-
3a3eMJICHHOW HeUTpanu?

10. C xakoii 1enp0 HeUTpau TpaHchopmaTopoB B ceTH ¢ 3(D(PEeKTUBHO-
3a3€MJICHHOW HEUTPAJIBIO COCHUHSIIOTCI C 3€MJIEM 4Yepe3  3a3€MIISFOLIHMN
pazbenuauTeNs (30H)?

IIprMepsl 3a/1a4 JUIS NPAKTUYECKUX 3aHATHM:

3apavya: Ha snexktpuueckoil MojacTaHuK 00€CIeYUTh OrpaHUYEHUE OT TOKa
K3 ¢ noMonipro TOKOOrpaHUYMBAOLIETO PEAKTOPA.

Pemenue: Eciiu 3HaueHne TOKa KOPOTKOTO 3aMbIKaHUs OOJIbIE 3HAYCHUS
TOKAa OTKJIIOYEHHUS, MPEIIOIaraéMoro BBIKIKOYATENS B LENU yCTaHABIMBACTCS
peakTop, uis orpannueHus Toka K3. PacueT MOXHO BBITTOJTHUTH B OTHOCUTEIIbHBIX
Y IMEHOBAHHBIX €IMHUIIAX.

1. TpeOyemoe 3HaueHKE COMPOTUBIICHUS MU C YCTAHOBKOM peakTopa

X = Us
MTPEE T ) Om.
3 oy

2. PacueTHoe conpoTHBIIeHHE LIETTH 0€3 peakTopa

U 0
Xpn = M
" 31/70 ’
3. Pacuetnoe COIMPOTHUBJICHUC, IIPUXOAAIICCCA Ha PpCAKTOP
Xp = Xpppg — Xis

4. Pabounii TOK ctynenu HanpsokeHus K3
_ Mo Pyl 0°

PAE

3U cos @

5. MakcumainbHbli paboumii TOK cTyneHn HanpsbkeHus: K3

n
PABMAX — I pys 5 A
n—1

/

6. B10op peakropa 1o ycioBUsM:
UI’H()M = U}"C T

[ PHOM = [ PABMAX

xPH()M’ = xl’

Bri6op mannbix peaktopa 1o [3]
7. Conporusiienne nenu K3 conpoTuBiieHreM BHIOPAHHOTO peakTopa
Uy * K

X.. —_Lr I
T

TectupoBanue:




1. Pa3peaunurens 31o
A) anmapar 15l CO3/IJaHusI BUIMMOIO pa3pbiBa JIEKTPUUECKON LIETH
b) anmapat nmst oTKIF0YeHUS OOIBIIIX TOKOB
B) annapat nis oTKIIIOUEHUS 3JEKTPUUECKON 1IN MO Harpy3Koi
I') anmapat a1 OTKIIIOUEHUS TIepEHANPSIKEHU N
J1) anmapat aJig OTKJIFOYEHUSI TOKOB MEPEerpy3Ku

2. U3mepuTenbHble TpaHC(HOpPMATOPhI TOKA MpeHA3HAUEHBI
A) 11 U3MEpEHUs JIEKTPUYECKUX BETUUHMH
b) nutanus yCcTpoHCTB COOCTBEHHBIX HYX/T
B) nutaHus BHITPAMUTENBHBIX YCTPOICTB
I') u3mepeHust conpoTUBIICHUSI IPOBOJIOB U Kalbemnein
J1) co3manus 3a3eMJICHHS

3. TokoorpaHMYMBAIOIIKE PEAKTOPHI MPeIHA3HAYCHBI JJIS
A) orpannuenust Tokos K3
b) orpanndeHust ypaBHUTEIbHBIX TOKOB
B) orpanuyenusi TOKOB Harpy3Ku
I') orpannveHust TOKOB BKJIFOUEHUSI HATPY3KU
J1) orpaHuyeHus TOKOB XOJOCTOTO X0/1a

4. PexuM U30JIMPOBAHHON HEUTpaAIN NPUMEHSETCS MPU HANPSIKEHUSAX:

A) 3;6;10; 20; 35 kB

b) 6; 10; 20; 35, 110 kB

B) 0,69; 10; 20; 35, 110 xB
I') 0,69; 10; 20; 35 xB

) 6; 10; 20; 35, 110, 150 kB

5. JIOCTOMHCTBO U30JIMPOBAHHON HEUTPAIIU
A) Huzkue Toku 033
b) auzkue Toxu mexaydazusix K3
B) Huskue Toku aByxdazubix K3
I') Huskue Toku AByx(dasueix K3 Ha 3emitto
) Huzkue Toku Tpexdazupix K3

CaMocTosTenbHas pabora:
[ToaroToBka kK ompocy Mo TeMaM paszjena
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IIpakTnyeckoe 3ansitue mo rteme 4.1. HopmaruBHasi, TexXHHMYeCKasi

AOKYMEHTAUMS U HHCTPYKIIUH
Y CTHBIN 0npoc:
1. Pacnionoxxenue obopynoBanuii Ha OPY
2. Pacnionoxxenue obopynoBanuii Ha 3PY
3. HazHaueHue CHIIOBBIX BBIKIIIOUATENECH
4. ITpyHIUII TallIEHUs TyTH B MACTISIHBIX BBIKIIIOUATEIAX
5. [lpuHIMN rameHus Ayryu B BO3AYIIHBIX BBIKIIFOYATENSIX
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6. JIoCTOMHCTBA M HEOCTATKN MACIISIHBIX BBIKIHOYATENICH

7. HaznaueHue, pa3HOBUAHOCTh U IPUMEHEHUE PAZBEIUHUTEIICH

8. Haznauyenue, pa3HOBUAHOCTh M IPUMEHEHHE BBIKJIIOUATENICH HATPY3KU
9. U3meputenbHble TpaHC(HOPMATOPHI: pa3HOBUIHOCTh U Ha3HAYEHUE

10. U3meputenbHbie TpaHC(HOPMATOPBI TOKA

11. Bei6op u3aMepuTenbHbIX TpaHCHOPMATOPOB

12. PeakTopsl: pa3HOBUIHOCTb U UX XaAPAKTEPUCTUKHU.

[Ipumepsl 3a/1a4 11 MPAKTUYECKUX 3aHITUN:

3agaya: O3HAaKOMUTBCS C TPUHIUIOM  PabOTBI  W3MEPUTEITHHBIX
TpaHcopMaTopoB Toka M HampspkeHus. [IpousBecTd BBHIOOP U3MEPUTENBHBIX
TpaHcopMaTopoB HJisi OOECIICUCHUS H3MEPEHMS DJIECKTPUUECKUX BEJIIMYUH Ha
MOACTaHIIUU.

Pemenne: OObeM  M3MEpEHUN A1 KaXJIOrO0  MPUCOSTUHECHHS
yCTaHaBJIMBaeTcs coryacHo [1YD.

TpancpopmMaTopsl TOKa BEIOUPAIOT:

[To Hanpsixenuto ycraHoBku: UycT<UHoM

ITo Toky: IHOpM<Iinom Imax<Ii nom

HoMuHabHBIM TOK JOJDKEH OBITh KaK MOXKHO Olmke K pabodyemMy TOKY
YCTaHOBKHU, TaK KaK HEJAOrPy3Ka MEPBUYHOW OOMOTKHM MPUBOJIUT K YBEIMUYEHUIO
MOTPEIIHOCTEN

[To KOHCTPYKIIMH U KIIACCY TOYHOCTH

[1o BTOpH4HON Harpy3Ke: Z2<Z2uom

rie Z2 - BTOpUYHAas Harpy3ka TpancdopmaTopa TOKa;

Z2uom- HOMUHAJIbHAS JOMyCTUMasl Harpy3ka TpaHcdopmaropa TOKa B

BBIOpaHHOM KJ1acce TOUHOCTU. COCTaBUThH TAOIUILy BTOPUYHONU HATPy3KU

Tabmmia Ne 2 Harpyska Bropuunsix neneif TT

HaunmenoBanue TUII Harpyska no ¢azam
npubdopa
A b C
Hroro

VYcTaHOBKa KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB

Bropuunas ~ Harpy3ska  COCTOMT U3  CONPOTHUBIIEHUS  IpHOOPOB,
COEIMHUTENBHBIX IIPOBOJIOB U MEPEXOJHOIO COMPOTUBIIEHUSI KOHTAKTOB
VA =7 +r. . +7
2 "nmpuo 1p K

CornpoTuBieHrue MpuOOPOB ONPEEIAETCS MO BBIPAXKESHUIO

\)

” _ “mpnd
npuo I2
2




26

CompoTtuBnenne KoHTakToB mpuHHMaroT 0,05 om npum 2-3 mpubopos.
ConpoTHUBICHUE COCAUHUTEIBHBIX MPOBOJAOB 3aBHUCHUT OT JIJIMHBI U CEUCHUS.
Urober TpaHchopmaTop TOKa paboTam B BBIOpAHHOM KJAacCce€ TOYHOCTHU

3Has COIMPOTHUBJICHUC ITPOBOAOB MOKHO OIIPCACIINTL CCUCHHUC

HE00X0AUMO
r _+r +r <Z
mpuod np K 2HHO
Torpa
rnp — ZZHHO a rnpn6 a VK
%k
o £ [ pacu
q=——"—
v Tp

p-ynenpHoe compoTuBiaeHue marepuana nposoga (0,0175 mens u 0,0283
ajurroMunnii). [IpoBosa ¢ MEIHBIMU KWJIAMU TIPUMEHSIOTCS BO BTOPUYHBIX 1ETISIX
OCHOBHOT'O M BCIIOMOTATEIbHOTO OOOPYJOBaHUS Ha TMOJICTAHIMSAX C BBICIIMM
HanpspkeHreM 220 kB u Bblllle B OCTANBbHBIX CIIy4yasX BO BTOPUYHBIX IIETISIX
NPUMEHSIOTCS MPOBOJIA C AJTFOMUHUEBBIMU JKHIIAMM.

JITMHY COeMHUTETBHBIX TPOBOJIOB OT TpaHc(opMaTopa TOKa 10 MpuOOpOB
(B OJIMH KOHEI[)MOKHO MPUHATH JIJISl PA3IMYHbBIX MPUCOSAMHEHUI TPUOIN3UTEITHHO

paBHOM, M

Ta6nuia Ne3 PacueTHbie 1MHBI TPOBOAOB BTOpUUHbIX 1enei TT g0 npudopos.

HaunmenoBanus JlnuHa B MmeTpax
JIunuu 6-10 kB x noTpedurensim 4-6

Ilenu PY 35kB 60-75
110xB 75-100
220xB 100-150
330-500xB 150-175

[To yCIOBUIO NPOYHOCTH CEYEHUE HE JOIDKHO OBITH MEHbIIE 4 MM® s

ATFOMMHMEBBIX KU U 2,5MM * 17151 ME/IHBIX.

[Ipons3BoauTcss TpOBEpKA MO DSIIEKTPOAMHAMUYECKOM YCTOMYMBOCTH U

TEPMHUUYECKOM.

Br10op TpanchopMaTOpOB HANIPSKEHUS.
Tpancpopmaropsl HaNPsHKEHUS! BEIOUPAOTCS;

ITo HAIpsHKCHUIO YCTaHOBKHA

U <U
yCcT HO

M

[To KOHCTPYKLIUU U CXeME COeTUHEHHS] OOMOTOK

[To knaccy ToUHOCTH
[To BTOpHYHON Harpy3ke
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SZZ < SHOM

SHOM -HOMMHATBHAS MOIIIHOCTE B BEIOPAHHOM KJIaCCE TOYHOCTH.

Jnst onHoda3HbIX TpaHC(hHOPMATOPOB, COCAMHEHHBIX B 3BE3MY, CIEIYyeT
B35Th CYMMapHYIO MOIIHOCTh BceX Tpex ¢a3, a sl COCAMHEHHBIX IO CXEMe
OTKPBITOTO TPEYTrOJIbHUKA YBOCHHYIO MOIIIHOCTh OJIHOTO TpaHchopMarTopa.

- S 7
SQZ - \/(Z Snpuﬁ COS gO) +(Z Snpm’) Sin gO) = \/Pn2p116+Q§p116

Ta6auia Ne7 BropuuHnas Harpyska TH

Haunmenosanue | Tun | S ogunout | Yucio Cos | Sin | Yucno Oo1mas
npudopa 0OMOTKH | 0OOMOTOK | ¢ ¢ | npubopoB | moTpedasiemas
BA MOIITHOCTb
P Bt | Q Bap
Uroro

Ecnm BTOpMYHas Harpy3ka IpEeBbIINACT HOMMHAJIBHYIO MOIIHOCTH B
BBIOPAHHOM KJIacC€ TOYHOCTH, TO YCTAaHABIMBAIOT BTOPOM TpaHCc(opMaToOp U 4acThb
Harpy3k NpPHUCOECIMHSIOT K HeMmy. (CedeHue MPOBOAOB 1O  YCIOBHSM
MEXaHUYECKOM MPOYHOCTH IIPUHUMAIOT 1,5MM” 171t Meau 2,5MM” JIst alFOMUHUS.

TectupoBanue:
1. Orpannuenus TokoB O33 He TpeOyeTcs MpU BEIUUYHUHE:

A) ne 6onee 10 A B cetsix 3 — 20 kB ¢ xene3o0eroHHbIME omtopamu BJI
b) ne 6omnee 15 A B cetsix 3 — 20 kB ¢ xxenezo6eTonnbiMu onopamu BJI
B) ne 6omnee 20 A B cetsix 3 — 20 kB ¢ xenezo6eronnbivMu omopamu BJI
I') ne Gonee 25 A B cetsax 3 — 20 kB c¢ xxene3o0eTonnbMu onopamu BJI
J1) e 6onee 30 A B ceTsix 3 — 20 kB ¢ xxene3o0eronnbiMu onopamu BJI
2. Orpannuenust TokoB O33 He TpedyeTcs Ipy BETUYUHE:
A) He 6onee 10 A B ceTsix 35 kB
b) ne 6onee 15 A B ceTsix 35 kB
B) ne 6onee 20 A B ceTsix 35 kB
I') ne Gonee 25 A B ceTsix 35 kB
J1) e 6omnee 30 A B ceTsix 35 kB
3. U3onsamnusa B ceTsax 6 - 35 kB BeIosHsieTCs Ha:
A) mexnyda3Hoe HanpsHKEHNE
b) dbaznoe nanpsprenue
B) 1,2 dha3noro HanpsokeHUs
I') 1,4 ¢a3noro HanpskeHUs
) 1,5 pasnoro HanpsxeHUs
4. HomuHanbHbIA TOK BTOPUYHOM OOMOTKHU TpaHCc(opmMaTopa Toka:
A)3 A
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B)S A
B)6 A
INi10A
) 15 A

5. HomuHanpHOE HampshKEHHE BTOPUYHOW OOMOTKM TpaHchopmaropa
HaIpsHKEHUS
A) 100 B
b) 127 B
B)220B
[)380B
1) 690 B

CamocrodrenbHas pabora:
CocraBneHHe CIIUCKa HOPMATUBHOM U TEXHUYECKOU TOKYMEHTAIUH.

3. KPUTEPUU OLHEHKH
KpuTtepuu onieHKH YMeHUil BHINOJHEHUS NPAKTUYECKUX 32/1aAHMIL:
Kpurepuii Ouenka

00y4aromuics ICHO W3JI0KUJI YCIOBHE 33J1auH, peleHrne 000CHOBA OtnnyHO

00y4aromUicsl SICHO HM3JIOXKHI YCIOBHE 3a7aud, HO B 000CHOBaHWU | XOpPOIIO
peIIeHUs] UMEIOTCSl COMHEHHUS;

OoOyvaromuicss H3JI0KWII pelIeHHe 3ahayd, HO OOOCHOBaJl €ro | YIOBIETBOPHUTEIHHO
dbopMyIHpOBKaMH OOBIICHHOT'O MBIIICHHUS;

o0ydJaroIMiicsl He YSICHWI yCJOBHE 3ajaud, pelieHue He oOocHoBas | HeymoBieTBopuTenbHO
aub0 He cran paboTy Ha MPOBEPKY (B Cilydae MPOBEACHUS PEIICHHS
3a71a4 B MUCbMEHHOH opme).

Kpurepuu oieHKHM 3HAHUM IIyTEM OMpoca:

Kpurepuii Ouenxka

BBICTABJISIETCSl CTyJEHTaM, OOHAapYy>KMBIIMM TipoOenbl B 3HaHUSAX | HeymoBieTBopUTEIHHO
OCHOBHOTO  y4eOHO-TIpOTpaMMHOTO  Marepuaia,  JOIMYCTHBIIHNM
NPUHIHUIHAATBHbIE OMIMOKM B BBINIOJHEHHUH TPEAYCMOTPEHHBIX
nporpamMMoil  3amaHuWif, ecnu  obmme u - 1podeccHOHaNbHBIC
KOMIIETEHIIMM He  C(OPMHUpPOBAHBI, BHIBl  NPO(PECCHOHATBHOM
JIeITEIFHOCTH HE OCBOCHBI, €CIIM HE MOTYT MPOJOJDKUTH OOydeHHe
WIN TIPUCTYIIUTH K TPO(ECCHOHATBHON NEATENTFHOCTH 110 OKOHYAHUH
TEeXHUKyMa O0€3 JOTOJHUTENBHBIX 3aHSATHH 10 COOTBETCTBYIOLICH
JMICIUTUIAHE

BBICTABIICTCS CTYJAEHTaM, OOHApY>KMBIIMM 3HAHHE OCHOBHOTO | Y IOBIETBOPHUTEIHHO
y4eOHO-ITPOrPaMMHOTO MaTepuaia B 00beMe, HEOOXOIMMOM IS
JanbHeWIe y4ueObl W MpeacTosimeld paboThl MO CHENUATbHOCTH,
CHpPABIIAIOIIEMYCSI C BBIIIOJHEHUEM 3aJaHHi, MPeLyCMOTPEHHBIX
MIPOTrPaMMoi, 3HAKOMBIM c OCHOBHOU JIUTEPaTypoOu,
PEKOMEH/IOBAaHHOW IpPOrpaMMOi, JOMYyCTHBIIMM MOTPEIIHOCTH B
YCTHOM OTBET€ M TMpPHU BBHIMOJIHEHUH 3aJaHUN, HO O0O0NIaJarolIuM
HEOOXOJUMBIMU 3HAaHUSMHU JI1 UX YCTPaHEHHs IOJ PYKOBOJCTBOM
npenoaasarens. OOmue u npodeccruoHanbHble KOMIETEHIIMHU Y TaKUX
CTYyIEHTOB C(HOPMHPOBAaHBI JUOO CPOPMHUPOBAHBI YACTHYHO U
HaXOAATCsl Ha cTaaud (HOpPMHUPOBAHMS, HO TOJ PYKOBOJCTBOM
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Kpurepuii

Ouenka

npenoaBaress OyIyT MOTHOCTHIO chOPMUPOBAHBI.

BBICTaBJISIETCS CTy/I€HTaM, OBJIa/IEBLINM o0IuMHI u
npoeCCHOHATBHBIMI ~ KOMIIETEHIIUSAMH, POAEMOHCTPHPOBABIINM
XOopollee 3HaHHEe Y4eOHO-IPOrpaMMHOIO MaTepuaia, YCIEIIHO
BBIIIOJHAIOUIMM ~ IPEIYyCMOTPEHHbIE B IpOrpaMMe  3aJaHus,
YCBOUBIIMM  OCHOBHYIK  JIUTEpaTypy, pEKOMEHIOBaHHYI B
nporpaMme, a TakkKe I[OKa3aBIIUM CHCTEMAaTHYECKHIl XapakTep
3HAHUM 1O JAUCHUIUIMHE, CHOCOOHBIM K HX CaMOCTOSITEIbHOMY
MIOTIOJTHEHUIO M OOHOBJICHUIO B XO€ JajbHEUIel ydeOHO!W paboThl U
pogecCHOHATBHOM 1€ TEbHOCTH.

Xopouio

BBICTABJIIETCS  CTYJIEHTaM, OCBOMBIIMM BCE IPEAYyCMOTpPEHHbIE
npodeccuoHadbHble W O0LIMEe KOMIIETEHIMH, OOHApY>KUBLIMM
BCECTOPOHHEE, CHUCTEMAaTUYeCKoe U TIIyOOKOe€ 3HaHWEe YyueOHO-
IPOrpaMMHOI0 MaTepHuajia, YMEHUE CBOOOJHO BBINOJHATH 3a/1aHUs,
MPEyCMOTPEHHBIE MTPOTPAMMOi, YCBOMBILINK OCHOBHYIO U 3HAKOMBII
C JOIOJIHUTEIIBHOU JIUTEPATYPOU, PEKOMEHJIOBAHHOM IIPOrPAMMOM,
IIPOJEMOHCTPUPOBABIINM YMEHUE MPUMEHATh TEOPETUUECKNUE 3HAHUS
JUIsL  pEelIeHHs  NPAaKTUYECKUX  334ad, YMEIOIIUM  HaxXOJUTh
HE0OX0AMMYI0 HH(OPMAITUIO U UCTIOIH30BATh €€, a TAK)KE YCBOUBIIINM
B3aMMOCBSA3b OCHOBHBIX IIOHATHUH JIUCLUUIUIMHBI, IPOSBUBIIMM
TBOPUYECKHWE  CIHOCOOHOCTM B  INOHMMAaHUHU,  M3JIOKEHUH U
UCIIOJIb30BaHUH Y4€OHO-IIPOrPaMMHOI0 MaTepHala.

OTIIM4IHO

Kpurtepuu onieHKH pe3yJibTATOB TECTUPOBAHMS:

Kpurepuii

Ouenka

He menee 80% mpaBMIIBHBIX OTBETOB

D

65-79% npaBUIBHBIX OTBETOB

NN

50-64% npaBUIBHBIX OTBETOB 3

Kpurepun onieHKM caMOCTOATEILHOM PA00ThI:

Kputepuii

Ouenka

OOyuatomuiics Ty00KO M COJIEp’KaTENbHO pacKkpbiBaeT TeMy | OTIMYHO

CaMOCTOSITENIbHOW paboThl, HE OMYCTUB OMUOOK. OTBET HOCUT
pa3BEPHYTHIM U MCUEPIIBIBAIOLIMI XapakTep

OOyuaromuiicss B II€JIOM PAacKphIBa€T TEMY CaMOCTOATENBbHOU | XOpoIIo

paboThl, OJJHAKO OTBET XOTA OBl Ha OAMH W3 HUX HE HOCHUT
Pa3BEPHYTOTO M UCUEPIIBIBAIOIIETO XapaKkTepa

OOyuaromuiics B 1IEJIOM PacKpbhlBaeT TEMY CaMOCTOATENbHOM | Y IOBIETBOPUTEIBHO

paboTBl W JOIyCcKaeT psA HETOYHOCTeH, (hparMeHTapHO
PacKpBIBaeT CO/EPKAHUE TEOPETHUECKHX BOIPOCOB WIIM HX
pacKphIBae€T COAEP)KATEIbHO, HO JIOMyCKash 3HAYUTEIbHBIC
HETOYHOCTH.

OO6yuaromuiics HE BJIaJICET BbIOpaHHOM teMoil | HeynoBiersopureiabHO

CaMOCTOSITENIbHOM pabOThI




