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1. IlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO TUCHUILIHHE
(Mo1yJ110), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHUSs 00pa-
30BaTe/JIbHOM NPOrpamMMBbl.

1.1. Ileau u 3aga49u AU CHUILTHHBI

Lleapr0 OCBOCHMS Y4YeOHOW IHUCHUILIMHBI «TSAroBBIC TpaHCHOPMATOPHBIC
MOJICTAHIIUMY» SBISETCS (HOPMHUPOBAHHUE y OOYYAIOMIUXCS KOMIIETEHIIUH B COOT-
BETCTBHH ¢ (heepabHBIMU TOCYIapCTBEHHBIMH 00pa30BaTEIbHBIME CTaHIapTaMHU
10 CTeMaNbHOCTH « CUCTEMBI 00CCIICUCHHSI IBMKCHHUSI TIOE€30B» U MMPUOOpETEHNE
15004

- 3HAHUH O TPUHIIUIAX MOCTPOCHHS CXEM TIIABHBIX JJIEKTPUUYECKUX COCIH-
HEHUW M KOHCTPYKITUHU TATOBBIX TOJCTAHIIUIN; METOJOB pacyeTa CHMMETPUYHBIX U
HECHUMMETPHUUYHBIX TOKOB KOPOTKOTO 3aMBIKaHUS; PEKUMOB PabOTHI MOACTAHITUH;
TEOPHH PaOOTHI M MPUHIIUAIIBI TIOCTPOCHHUS ANEKTPHUUCCKUX aIliapaTos;

- YMEHHUM MPUMEHSTh PacyeThl U YCIOBHS 10 BBIOOPY M IPOBEPKE DIICKTPH-
YECKUX BBICOKOBOJIBTHBIX aIlllapaToB, TOKOBEIYIIMX YacTEH, U30JATOPOB, IIPUME-
HATh COBPEMEHHBIE TEXHUYECKHUE PEIICHHS TIPU MPOCKTUPOBAHUN PEKOHCTPYKIIUU
U CTPOUTEILCTBA HOBBIX IOJICTAHIIMHN; BBITIOIHSATH PACUCThl U CXEMBbI 3a3eMJISIO-
IIUX YCTPOMCTB TATOBBIX IOJICTAHIIUMN; MPUMEHSATh OCHOBHBIC IMOJIOKEHHS COBpE-
MEHHOM HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIMH 110 TATOBBIM OJICTAHITUSM;

- HABBIKOB OPTaHU3AIMHA TEXHUYECKOTO OOCITY>)KUBaHUS U PEMOHTa 000pYI0-
BaHUS TATOBBIX W TPaHC(HOPMATOPHBIX TMOACTAHIINI; MPOCKTUPOBAHUSI PEKOH-
CTPYKIIMH B CTPOUTEIIHCTBA HOBBIX ITOICTAHIIHM.

1.2. KomneTenuun odyuaomerocs, popmupyemMbie B pe3y/bTarte
OCBOCHUS TUCUMILIMHBI (MOIYJI51)

B xoxe u3yuenus aucumiiiuHbl «TsroBele TpaHC(hOpMaTOpHbIE MOACTAaH-
UN» Y CTYAEHTa JIOJDKHBI ObITh COOPMUPOBAHBI 3HAHUS, YMEHUS U HaBBIKH, COOT-
HECEHHBIE C IUJIAaHUPYEMBbIMH pe3yJbTaTaMU OCBOCHHS O0O0pa30BaTeNIbHBIX IPO-
rpaMM

Kommnereniuu, popmupyemsie B ipoiiecce [ImanupyemMblie pe3ysbTaThl
W3yYEHUS JUCLHUTUIMHBI OCBOEHHSI TUCHUIIINHEI
NunukaTopsl

IIKC-2: CnocoOeH BBIIOJHATE TEXHUUYECKOE OOCIYy)KMBAaHME U PEMOHT 000pYyIOBaHMS
KEJE3HOMOPOKHBIX ~ TATOBBIX MOJACTAaHIMM M TpaHCPOPMATOPHBIX MOJACTAHIMM, JUHEHHBIX
YCTPOMCTB  CHUCTEMBI ~ TSATOBOTO  BIEKTpPOCHaOXKeHUs Juid  obecriedeHus  OecriepeOoiHOro
ANIEKTPOCHAOKEHUSI KOHTAaKTHOM CeTH, JMHUNA aBTOOJOKMPOBKM M JApPYyrux MOTpeOuTene,
IIOJIy4YaIOIUX [MUTAHUE OT TATOBBIX MMOACTAHLNN JKEJIE3HOIOPOKHOIO TpaHCIIOpTa

[IKC-2.1. 3naer ycTpOMCTBO, NPHUHLMI|3HATH:

JEUCTBUS, TEXHUUYECKHE XapaKTEPUCTHUKH |- IPUHIUIBI IOCTPOEHUS CXEM INIABHBIX NIEKTPUUYECKUX
n KOHCTPYKTHUBHBIC 0COOEHHOCTH COC)II/IHeHI/Iﬁ TATOBBIX HOJICT&HHI/IfI;

000pyI0BaHUS TATOBBIX M |- OCHOBBI TEOPHH PaOOTHI ANIEKTPUUYECKUX allapaToB;
TpaHc(hopMaTOpPHBIX MOJCTAHIIMM, |- METOJbI pacyeTa 3a3eMIISIIOIINX YCTPOMCTB TATOBBIX
JIMHENHBIE YCTPONCTBA CUCTEMBI TATOBOTO|IIOACTAHIUH.

ANMEKTPOCHAOKEHUS VMeTh:




- TIPOM3BONTH PacyeT CHCTEM 3JICKTPOCHAOKEHHS, pac-
9YeT TOKOB KOPOTKOTO 3aMbIKaHHsI B 3JCKTPUYECKHUX Ce-
TSAX U DHEPTOCHCTEMAX, BBIOMpATh MapaMeTPhl CHIIOBOTO
ANIEKTPOOOOPYIOBAHUS MIOACTAHIINI;
- IPOHU3BOIAWTH pPAacueThl YCTPOMCTB  3a3eMIICHHS;
- IPOM3BOAMUTH pacyeT XapaKTEPUCTHK W IOKa3areyen
CHJIOBBIX ITPe0Opa3oBaTeiieii;

Baapgers:

- METOJJaMH pacyuera U BIOOpa yCTPOUCTB TATOBOTO
ANIEKTPOCHAOKCHHS,

- croco0aMu yCUJICHHS YCTPONCTB 3JIEKTPOCHA0KEHNUS,
MOBBIIICHUS KQYECTBA JICKTPUUECKOM YHEPTUH;

- METOJJaMH pacyueTa U CpeACTBAMHU 3alUThI OT TOKOB
KOPOTKOTO 3aMbIKaHUS;

[IKC-2.2. 3naet npaBuia U UHCTPYKIIUU

no 0e30MacHOCTH M TEXHHYCCKOMY
00CITy)KUBAaHHIO " PEMOHTY
000OpYIOBaHUSI TATOBBIX MOJCTAHIINH,
ITYHKTOB OJICKTPOIIUTAHUSA n
CEKLIMOHUPOBAHUSI
ANMEKTPUPUITUPOBAHHBIX JKEJIE3HBIX
aopor

3HaTh:

- UIHCTPYKIIMH 110 0€30M1aCHOCTH TATOBBIX MOJICTAHIUH,
MYHKTOB 3JIEKTPONUTAHUS U CEKIIMOHUPOBAHUS;

- UHCTPYKILUU 10 TEXHUYECKOMY OOCIYyKMBaHUIO 000-
PYIOBaHMS TSTOBBIX MOJCTAHIIMM, MYHKTOB AJIEKTPO-
MMUTAHUA;

- MpaBWIa MO PEMOHTY OOOPYIOBaHMS TIATOBBIX IMOJ-
CTaHIMi1, MyHKTOB JIEKTPONUTAHNUS,

YMmeThb:

- IPUMEHSTh WHCTPYKIUHU MO 0€30MacHOCTH TATOBBIX
HOI[CTaHIII/If/'I, HyHKTOB I-)JICKTpOHI/ITaHI/IFI U CCKIIMOHU-
pOBaHUS;

- IPUMEHSTh HMHCTPYKLHU IO TEXHUYECKOMY OOCIy-
JKUBAHUIO 00OPYIOBaHUS TATOBBIX MOJCTAHIIUN, MTyHK-
TOB SHCKTpOHI/ITaHI/IFI;
- IPUMEHSTh UHCTPYKIIUU TI0O PEMOHTY 00OPYIOBaHUS
TATOBBIX HOI[CTaHHHfI, HYHKTOB BJICKTPOHI/ITaHI/ISI;

Baagernb:

- MeToAaMH O€30MacHOCTU MpHU SKCILTyaTaluu TAro-
BBIX ITOJCTAHLNM, IIyHKTOB AIEKTPONIUTAHUSA U CEKIIU-
OHUPOBAHMS;

- croco0aMu  0OCITyKUBaHUS 000PYIOBaHUS TATOBBIX
HOI[CTaHIIHfI, HyHKTOB BJ'IGKTpOHI/ITaHI/Iﬂ;

- croco0aMu IO PEMOHTY 000PYI0BaHUS TATOBBIX
HOI[CTaHIIHfI, HyHKTOB BJ'IGKTpOHI/ITaHI/Iﬂ;

IIKC-2.3. YMmeeT unTarh OTHOJIWHEHHEIC
CXEMBI TATOBBIX MOJICTaHIINMH,
MOHT@XHbI€ M MPUHLUIHAIBHBIE CXEMBbI
CIIOKHBIX YCTPOWCTB aBTOMAaTHUKH |
AJNEKTPOHHBIX 3AIIUT

3HaTb:

- OMHONTMHEHWHBIE CXEMBI TATOBBIX IOJACTAHIINH,

- MOHTaKHBIE Y IPUHIIUIHAIBHBIE CXEMbI CIIOAKHBIX
YCTPOMCTB aBTOMATUKHU;

- MOHTa)KHbIE ¥ IPUHLIMIHAIBHBIE CXEMBbI CIOXKHBIX
YCTPOMCTB 3JIEKTPOHHBIX 3AIINT;

YMmeTh:

- YUTATh O,ZIHOJ'II/IHGf/iHBIC CXEMBI TATOBBIX ITOACT aHHI/Iﬁ;
- YUTaTh MOHTAXXHbIE U TPUHIUIIUATILHBIE CXEMBI
CJIOXHBIX YCTPONCTB aBTOMAaTHKU;

- YUTaTh MOHTA)XXHbIE U TPUHIUIIUATILHBIE CXEMBI
BJ'IGKTPOHHI)IX 3alluT,




Baanern:

- SKCIUTyaTalyend OMHOJIMHENHBIE CXEMBI TATOBBIX
MTOJICTAHIIHI;

- croco0amu KCIUTyaTallii MOHTaKHBIX U
MPUHIMITHAIIBHBIX CXEM CJIIOXKHBIX YCTPONCTB
aBTOMAaTHKH;

- CIoco0amMu AKCILTyaTalliid MOHTaXHBIX U
MPUHIUIUAIBHBIX CXEM 3JIEKTPOHHBIX 3aIIUT;

[IKC-2.4. Cnocoben BBIIIOJIHATH
TEXHUYECKOE OOCITYXHBAHHE M PEMOHT
o0opynoBaHus KEIJIE3HOAOPOXKHBIX
TATOBBIX HOJCTaHIIUH u
TpaHc(hOpMaToOpHBIX MOJCTaHIIMM,
JIMHEWHBIX YCTPOMCTB CUCTEMBI TATOBOIO
ANEKTPOCHA0KEHU U

3HaTh:

- TpaBWJIa TEXHUYECKOTO OOCTYXKMBAaHUS M PEMOHTA
TATOBBIX TOACTAHIIUN U MOCTOB CEKIIMOHUPOBAHUS;

- TEXHOJIOTHYECKHE KapThl PEMOHTa OOOPYIOBAHUS;
- HOPMBI  BpE€MEHH  OOCIYy)XMBaHHUS M DPEMOHTA
000py/I0OBaHus;

YMeTn!

- BBITIOJTHSTH PEMOHT O0OpPYIOBaHUS TSITOBBIX
MIOJICTAHIIMK M IMIOCTOB CEKIIMOHUPOBAHUS,

- popMupoBaTh BPEMEHHBIE CXEMBbI
AIIEKTPOCHAOKEHUS B aBAPUIHBIX CUTYAIUSX;
- MUHHMHU3UPOBATh 3aTpaThl HA TEXHUYECKOE
o0cIyXKMBaHHE U PEMOHT 00OPYIOBaHUS;

Baagern

- IpaBWJIaMH 110 OE30MIaCHOCTH OOCITY)KHBaHUSI
000pYIOBaHUSI TATOBBIX U TPAHCPOPMATOPHBIX
HO/ICTAHILIMH U TIOCTOB CEKIIMOHUPOBAHUS;

- MHCTPYKIHMSAMHU TI0 TEXHUYECKOMY OOCITY’KHBAaHUIO
000PYIOBAHUIO TATOBBIX IOJACTAHIMI M OCTOB
CEKIIMOHUPOBAHHS;

- MTHCTPYKIHSAMH [0 PEMOHTY OOOpYZOBaHUS
TSTOBBIX MOACTAHIMHA U MOCTOB CEKIIMOHHPOBAHUSI.

2. MecTo 1MCUMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOl MPOrpaMmbl

VYyebnas aucturuinHa «TsroBble TpaHCHOPMATOPHBIE MOACTAHIIMNY) OTHO-
CUTCS K JUCHUIUTMHAM YacTu, GOpMUPYEMOU ydaCTHUKAMU 00pa30BaTEIbHbBIX OT-
Homenuii bioka b1. «Jlucuumiunasl (MOLYIIN)».

Kon HanmeHoBaHMe 1M CHUIIMHBI Koas1 popmupyembix
AUCIHHUILTHHBI KOMIIETCHIIUH
OcBanBaeMasi IMCUMIIMHA
b.1.B.05 ‘ Tsaroele TpaHcopMaTopHbIe MOJCTAHIIMU ‘ ITKC-2
IIpenmecTByomme 11 CUMIIMHBI
B1B.OL Maructpanbabie  dnekTpudeckue xenesnbie | [TKC-2
J0poru
51.B.02 DNEeKTpONUTaHUE U ANEKTPOCHAOKEHHE ITKC-2
HETSTOBBIX NOTpeOuTeNei
JlMcIMIIMHBI 0OCBaMBaeMble NapaJljiejibHO
51.B.03 DJeKTpOHHAs TEXHHUKA U MpeoOpa3oBaTenu B [IKC-2
AJIEKTPOCHAOKEHUN
Hocaeayommue Q11 CHUNITHHBI
b1.B.06 DneKTpocHabKeHUE )KeJIe3HbIX JOpor ITKC-2
b1.B./1B.03.01 CoopyXeHue 1 MOHTAXK YCTPOHCTB IEKTPO- ITKC-2




cHabOKeHus

B1.B.J[B.03.02 Opranuzanus padoT B TUCTAHIIUH JIEKTPO- [TKC-2
cHaOKeHus

b1.B./1B.04.01 DHeprocOeperarone TeXHoJI0TU! ITKC-2

B1.B.JB.04.02 TennoBble poriecchl B ycTpoicTBax atektpo- | [TKC-2
CHaOKEeHUs

53.01 Brimonnenue u 3anura BeimyckHou kBamupu- | [IKC-2

] KallMOHHOW paboThl

3. O0beM TMCUMILTHHBI (MOYJIs1) B 3a4€THBIX eIMHULAX C YKa3aHHEM
KOJINYeCTBA aKaJIeMHUYECKHUX YaCOB, BbIJAEJIsIeMbIX HA KOHTAKTHYIO padoTy
o0y4yaroluxcs ¢ npenojasaresieM (1o BUAAM y4eOHbIX 3aHATHII) U HA
CaAMOCTOAITEJIbHYI0 PadoTy 00y4YarOIuXcst

3.1. Pacnipenesnienne o0bemMa y4eOHOMH JUCHMIIIMHBI HA KOHTAKTHYIO
padoTy ¢ npenoaaBarejaeM U CAMOCTOATEIbLHYI0 Pa0oTy 00y4arImuxcst

Bua yue6Hoit paboThl Bcero gacos no Kypcri(cemectp)
yueOHOMY Ilja- 3(6) 4(7)
HY
OO6m1ast Tpy10€MKOCTh AUCITUTUTHHBL:
- 4acoB 360 108 252
- 3a4ETHBIX €IMHMUII 10 3 7
KonrakTHasi padora o0yyawouuxcsi ¢ npenogaBa- 120 48,25 76,85
TesieM (BCEro), 4acoB
U3 Hee: ayOumopHbvle 3aHAMUSL, 8CE20 120 48,25 76,85
B T.Y. JICKITUH 52 16 36
MIPAKTUYCCKUEC 3aHATHS 34 16 18
nmabopaTopHbie pabOTHI 34 16 18
KA 2,75 0,25 2,5
KD 2,35 - 2,35
CaMocTosiTeJIbHASA MOAIOTOBKA K JK3aMeHaAM B 33,65 - 33,65
NMEePHOJI IK3aMEHAIIMOHHOM cecCrH (KOHTPOJIb)
CamocTosiTeIbHAs1 padoTa (Bcero), 4acoB 201,25 59,75 1415

B T.4. Ha BBIIIOJHCHHUC! - - -

KOHTPOJIbHOU pabOThI - - -

pacuyeTHo-TpapuuecKkoi paboThl - - -

pedepara - - -

PI'P - - -

KypCOBOTO ITPOEKTa 72 - 72
Buibl npoMexxyTouHOro KOHTPOJIS Ok3,3a 3au OK3
Texymmii KOHTPOIb (BUA, KOTUYECTBO) KII(1) KII(1)

4. Coep:xaHue QMCHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM
(pa3mesiaMm) ¢ yKazaHHeM OTBEIECHHOI0 HA HMX KOJIMYECTBA AKAJIeMHY€eCKNX
YacoB U BU/I0OB Y4€OHbIX 3aHATHI




4.1.Tembl 1 KpaTKOeE Colep:KaHUE Kypca

Tema 1. O0miue cBefeHus 0 TATOBBIX MOACTAHIMAX

Haznauenne u  wiaccupukauus  TATOBBIX — NoAcTaHIMM.  CXeMbl
MPUCOCANHEHNU TATOBBIX TMOJICTAHIMH K CETAM JJIEKTPUUYECKUX CHUCTEM.
CTpyKTypHBIE€ CXEMBI TATOBBIX MOACTAHIUN MOCTOSHHOTO TOKa, IEPEMEHHOTO TOKa
cucTeMbl anekTpuueckor Tiaru 25 kB u 2x25 kB. O030p uHGOpMaIMOHHOTO
oOecrieueHus] W COBPEMEHHON HOPMATHBHO-TEXHUYECKUX JIOKYMEHTALUU IIO
TATOBBIM MOJACTAHIUAM. XaAPAKTEPUCTUKA IEPEXOAHBIX MPOLECCOB, MPOTEKAIOIINX
B DJHeprocucremax. McxomHoe COCTOSHME DJHEPrOCUCTEMBI INPH OLEHKE €€
CTaTUYECKOM YCTOWYMBOCTH, YIVIOBBIE XAaPAKTEPUCTUKH AKTHUBHOU M PEAKTHUBHOMN
MomHOCTH. CrocoObl o0ecredueHrss yCTONYMBOM pPaOOTBI JHEPTOCUCTEM TPHU
3aJaHHBIX IIOKA3aTelIX KadecTBa JJIEKTPOIHEPTHH. YCTOMYMBOCTH CJIOKHOU
DHEPrOCHCTEMBI NPH TEKY4YECTH IMApaMETpOB pexuma. [IpakTuyueckue MeToabl
ONpEACIICHUs] ~ YCTOMYMBOCTM IpU  IIyCKaX  ACUHXPOHHBIX  JBUIATEIEH.
OnpeneneHue mapaMeTpoB pexXuMa U MAPAMETPOB CHCTEMBI. XapaKTEPUCTUKH
Harpy3KH, UCIIOJIb3yEeMbIE ITPH pacyETe CTATUYECKON YCTOMYUBOCTH.

Tema 2. CxeMOTEeXHHKA TATOBBIX NMOACTAHIMI

DnexTpuyeckas anmnaparypa TATOBBIX ITOJCTAHIMN U €€ HazHaueHHe. CXembl
IJIaBHBIX AJIEKTPUUYECKUX COECAUHEHUN PaCHpEENUTENbHBIX YCTPOUCTB BBICOKOTO
HanpspkeHust (OPY 110 xB) onopHbIX, TpaH3UTHBIX M OTHACYHBIX TATOBBIX
nojcTaHuuid. CXeMbl MIAaBHBIX 3JEKTPUUYECKUX COEIUHEHHUI pacrpeneauTeNbHbIX
YCTPOWCTB Uil NMUTaHud HeTAroBbix mnorpeduteneit (PY-10 kB, OPY-35 kB).
Cxembl TIIaBHBIX AJIEKTPUYECKUX COENMHEHHH paclpefen-TeIbHbIX YCTPOMCTB
TATOBOTO 3JIEKTPOCHAOXKEHHUsSI TMOCTOSIHHOrO W mnepemeHHoro Toka (PY-3,3 kB;
OPVY-27,5 kB; OPVY-2x27,5 kB).

OnHONMHENHBIE CXEMbl DNIABHBIX JJIEKTPUYECKUX COEIMHEHHH TATOBBIX
NOJCTAaHIMM MOCTOSHHOTO W TepeMeHHOro Toka. CoBpeMeHHble OJIOUHO-
MOJYJbHBIE MOACTAHUMU. lIepCleKTUBHBIE TATOBbIE MOACTAHLUMU MOBBIILIEHHOIO
HanpsHKeHUs ToCTossHHOTO (6, 12 kB) u nepemennoro (94 kB) Toka noBbIIEHHOTO
HaNPSHKEHHUS.

Tema 3. Koporkue 3aMbIKaHHMs U PacyeT TOKOB K.3.

[IpuuriHBI BOBHUKHOBEHUS U MOCIEACTBUS K.3. B CUCTEMAX 3JIEKTPOCHa0OkKe-
Hus. enas pacyera TokoB K.3. Bujasl k.3. PexxumMbl paboThl SJIEKTPUUECKUX CETel
HarpspbkeHneM Beiiie 1000 B. BekTtopHble quarpaMmMbl pa3jandHbIX BUAOB K.3.

[Iponecc K.3. Ipu NUTAHUHA MECTA K.3. OT CUCTEMbI HEOTPAHUYEHHON MOIII-
HOCTH. AHaJIUTUYECKOE BBIPAXKEHUE Uil TOKA K.3. YIApPHBIM TOK M €Tr0 pacuer.
OreHka BAUSHUS HadaJbHOM (pa3bpl HANpsOKEHHUS U BEIMYMHBI TOKA HArpy3kd Ha
nporuecce K.3. IIpouecc k.3. mpu nmuraHuu mecra K.3. OT CUCTEMBI OTPaHUYEHHOU
MOIITHOCTH.

MeTtozasl pacyeTra TOKOB K.3. OnpeneneHue COnpoTUBIECHUM LIENH K.3. B UMe-
HOBaHHBIX U OTHOCUTEINBHBIX eauHunax. [lopsanok pacyera TokoB K.3. Pacuer to-
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KOB HECUMMETPHYHBIX K.3. METOJIOM CHMMETPHUYHBIX COCTABIIAIOIINX U YIPOLICH-
HBIM CITOCOOOM.

[Iponecc k.3. ¥ pacyeT TOKa K.3. HA CTOPOHE BBIMPSMIICHHOTO HaNpsKEHUS
TATOBBIX MOACTAHUUN IMOCTOSHHOTO TOKA. PacdeT TOKOB K.3. B yCTaHOBKax Hampsi-
sxeaueM 110 1000 B.

JIluHaMU4eCcKkoe NEUCTBUE TOKOB K.3. DIEKTPOAMHAMHYECKAsT CTOMKOCTh arl-
MapaToB U TOKOBEAYLIMX 4yacTeil. TepMuueckoe IecTBUE TOKOB K.3. Tepmuueckas
CTOMKOCTh TOKOBEAYIIMX YACTEH W almaparypbl. TE€IOBOM MMIYIbC TOKA K.3. H
€ro pacyer.

Tema 4. Bb10op ¥ npoBepKa TOKOBEAYUIUX YAaCTell U anmapatypsbl
['mOkue u >KECTKME TOKOBEIyIIME dYacTH, WX BBIOOp U MPOBEpKa.
Pa3bpenuHHUTENN, OTOEIUTENN, KOPOTKO3aMBIKATEIH, HMX BBIOOP M MPOBEpKA.
BBICOKOBOJIBTHBIE BBIKIIOYATEIN MEPEMEHHOTO0 TOKA, HUX BBIOOp M IpPOBEpKA.
BBICOKOBOJIBTHBIE BBIKIIIOYATENN IOCTOSHHOTO TOKa, MX BBIOOP U IpPOBEpKA.
W3meputenbHble TpaHCHOpPMATOPbl TOKA U HANpsOKEHHs, UX BBIOOP U IPOBEpKA.
N3onstopsl, ux BeIOOp U npoBepka. Kabenu, ux BeIOOp U MpoBepKa.

Tema 5. OCHOBBI TEOPUH IJTIEKTPHYECCKHUX ANMNAPATOB
DJIeKTpUYecKasi Jyra U €€ ralieHue B LEMSIX MOCTOSHHOIO TOKa. DHEPrus,
BBIJICISIEMasl B IyTe BBIKJIIOUYATENS MPU OTKIOUYeHUH. OCOOCHHOCTH OTKIIIOUEHUS
BBIKJTIOUATEJIEM TATOBOWM HArpy3Kd. DJEKTPUYECKAs Ayra U €€ raiieHue B LEIsX
MIEPEMEHHOTO TOKA BBICOKOBOJIBTHBIMU BBIKJIFOUATEIISIMU. DJIEKTPUUECKAE KOHTAaK-
Thl. THNBI KOHTAKTOB. I3HOC KOHTAKTOB JICKTPUYECKUX aINapaToB.

Tema 6. YcTpoiicTBa TATOBbBIX MOACTAHIMH

CoOcTBeHHBIE HYXKbI TATOBBIX MOACTaHIMN. BriOop MomrHoCcTH Tpanchop-
MaTOpPOB COOCTBEHHBIX HYJ. CXeMbI MUTAaHUS YCTAHOBOK COOCTBEHHBIX HYXKII Tsl-
TOBBIX MOJICTAHIIHM.

AKKyMyISATOpHBIE OaTapen U uX BbIOOD. 3apsaHbIC U MOA3APSIHBIE YCTPOU-
ctBa. Ucrounuku Oecnepedoitnoro nutanusi (UBII). YcranoBku momepeuHoil u
MIPOAOJIBHOM €MKOCTHOM KOMIIEHCALIMU. Y CTPOMCTBA Ul PETYJIUPOBAHUS YPOBHS
HalNpsDKEHHWST HA TATOBBIX IMOJCTAHUUAX ITOCTOSHHOTO W IIEPEMEHHOIO TOKa.
BeinpssiMuTenbHbIE M WHBEPTOPHBIE  arperaTtbl  TATOBBIX  MOJCTAHLIMM.
CrinaxxuBarouye 1 pa3psaHble YCTPOUCTBA TATOBBIX MOJACTAHIWNA TOCTOSHHOTO TO-
Ka.

Y CTpONCTBO MOCTOB CEKIIMOHUPOBAHUSA U IYHKTOB NapajuIeIbHOIO COEIH-
HEHMSI Ha YYacTKaX MOCTOSHHOTO M TMEPEMEHHOTO TOKa. I[IyHKTBHI MOBBIIIECHUS
HanpspkeHus: 6 KB 711 y4acTKOB MOCTOSIHHOTO TOKAa. BTOpWYHBIEC LIENM TATOBBIX
NOACTAaHUMNA. J[MCTAaHUMOHHOE YIPABICHHE KOMMYTAIMOHHBIMU allapaTaMH.
KoHTposbHO-N3MEpUTENbHBIC MPUOOPHI TATOBBIX MOJCTaHIMN. YUeT pacxoja
NIEKTpUUecKo sHeprun. Pabodee W 3amuTHOE 3a3eMiIeHHE. 3a3eMIISIOININE
YCTPOMCTBA TATOBBIX MOJI-CTAHLIMMI IMOCTOSIHHOTO U MEPEMEHHOIO TOKa. Pacuer 3a-
3eMJITIOIINX YCTPOUCTB. 3amuTa 000py/I0BaHUS TATOBBIX IMOJCTAHIIUN OT MEepeHa-
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IIPSOKEHNMN.

HpOI/ISBOI[CTBO OIICPATUBHLBIX HGpCKJIIO‘{CHI/Iﬁ N II0JIrOTOBKA pa60qnx MECT
Ha TATOBBIX IIOJACTAHIUAX. OCHOBBI TEXHHYECKOM OKCILTyaTallun TATOBBIX IIOMJ-
CTaHHHﬁ. TexHuka 6€30I1aCHOCTH ITIpH SKCILTyaTallun TATOBBIX HO,Z[CTaHLIPlﬁ.

4.2. Conep:kaHue TUCHHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM

Pa3nensl u TeMbl Bcero Buer yaeOHBIX 3aHATHI
4acoB 110 KonrakTHas padota
yueOHOMY | (AyauropHas pabora) CPC
ILIAHY JK | JP | I3
3 Kypc

6 cemecTp
Pasgen 1. OOmume cBeneHUs O TATOBBLIX IOJ- 46 8 8 30
CTaHIUAX
Pasmen 2. CxeMOTEXHHKA TATOBBIX MOACTaH- 61,75 8 8 16 29,75
AN50%1
KA 0,25
KD
KonTtposib
Bcero 3a 3 xypc 108 16 16 16 59,75

4 kypc

7 ceMecTp
Pazmen 3. KopoTkue 3amblkaHusS W pacyeT 53 9 8 36
TOKOB K.3.
Paznen 4. Beibop 1 mpoBepkKa TOKOBETYIIHX 45 9 36
YacTel U anmaparypel
Paznen 5. OCHOBBI TEOpPUHU SIEKTPUUYECKHUX 45 9 36
anmnaparoB
Paszpnen 6. YcrpoiicTBa TATOBBIX MOACTAHIINI 70,5 9 10 18 33,5
KA 2,5
KD 2,35
KonTponb 33,65
Hroro 252 36 18 18 141,5
3a nBa Kypca 360 52 34 34 319

4.3. TemaTHKA NPAKTHYECKHUX 3aHATHI

Tema MMPAKTUYCCKOT'O 3aHATHUA

KonnyecTBo yacos

3 kypc¢

6 cemecTp

Pacuer TOoKOB KOPOTKOTI'O 3aMbIKaHUA Ha CTOPOHC

BBITIPSIMIICHHOTO HATPSDKSHUS TATOBOM TOACTAHIINN 16
MOCTOSTHHOTO TOKa

Bcero 3a 3 kypc 16

4 kypc
7 ceMecTp

Cxemnbie pemienust PY u OPY TaroBeIxX moacTaHuuii 18
Bcero 3a 4 xypc 34
HToro 3a n1Ba Kypca 34




4.4. Temaruka Jadoparo

HBIX padoT

Tema IMPAKTUYCCKOI'O 3aHATHUA

KomnuecTBO Uacos

3 Kypc
6 cemecTp
HccnenoBanue OBICTPOACHCTBYIOIIECTO BBIKITFOUATEIIS 8
TSATOBOM MOICTAaHIIUU MOCTOSTHHOTO TOKa
HccnenoBanre MaciiiHOTO BBIKIJIFOYATEIS TATOBOM 3
MOJICTAaHIINU
Bcero 3a 3 kypc 16
4 kypc
7 cemecTp
Uccnenosanue K3 TIroBoii ceTu nepeMeHHOro Toka 8
UccnenoBanne ycTaHOBKY MOMEPEYHON €eMKOCTHOM 10
KOMIICHCAIIUU
Bcero 3a 4 xypc 18
HToro 3a 1Ba Kypca 34

4.5. TemaTHKa KypcOBOIO IPOEKTA
3 kypc: Tema 1: «IIpoekT TAroBo# MOACTAHIIUN TEPEMEHHOTO TOKA)
4 xypc: Tema 2: «IIpoeKT TATOBO# MOACTAHITNN TTOCTOSTHHOTO TOKay

4.6. TeMaTHKa KOHTPOJIbLHOI PadOTHI
KonTtponbHas pabota y4eOHBIM IIJIAHOM HE TTPETYCMOTPEHA

5. YueOHo-MeTONMYECKOE 0OOeclieueHue
JJIS CAMOCTOSITEJIbHOM PadoThl 00yYAKIIMXCH M0 JUCHUILINHE (MOTYJII0)

5.1. PacnipenesieHue 4acoB 1Mo TeMaM M BHAaM CaMOCTOSITEJILHOI padoThl

Bcero gacos
1o yueOHOMY

Paznensl u TeMbl

Bua camocrositensHOM paboThI

IJIaHy
3 kypc¢
6 cemecTp
Pazgen 1. OOmue cBeneHUs O TIATOBBIX 30 CaMOCTOATENIBHOE HU3YyYEHUE OTHEIb-
MOACTAHLIUAX HBIX TeM yueOHOW nuTeparypbl. Bbl-
MOJIHEHWE KypcoBoro mpoekra. Ilox-
TrOTOBKAa K ITPOMEKYTOYHOM arTecTa-
IIMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.
Paznen 2. CxemoTexHUKa TATOBBIX MOJ- 29,75 CamocTosiTennbHOe U3yueHue
CTaHIMM OT/ENbHBIX TEM Y4eOHOI JIUTEpaTyphl.
BelltoniHEHME  KypCOBOTO — ITPOEKTA.
ITonroroska K IIPOMEKYTOYHOU
arTecTali M TEKyIIEMY KOHTPOIIO
3HaHUM.
Bcero 3a 3 kypc 59,75
4 kypc
7 cemecTp
Pasnen 3. KopoTkue 3amblkaHusl U pac- 36 CamocTosiTennbHOe U3y4ECHHUE
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OTJENbHBIX TEM y4eOHOUN JTUTEepaTyphl.
BelllosiHEHME  KYpCOBOIO  IIPOEKTA.
[ToaroroBka K MPOMEKYTOYHOMN
arTecTallud M TEKYyLIEMY KOHTPOJIIO
3HaHW.

CamocTosTenbHoe U3yueHue
OTJIENbHBIX TeM y4eOHOUN JTUTEepaTyphl.
BelltosiHEHME  KypCOBOIO  IIPOEKTA.
[ToaroroBka K MPOMEKYTOYHOMN
arTecTallud M TEKYyLIEMYy KOHTPOJIIO
3HaHUM.

CamocTosTenbHoe U3yueHue
OTJIENBbHBIX TeM y4eOHOUN JTUTEepaTyphl.
BelltosiHEHME  KypCOBOIO  IIPOEKTA.
[ToaroroBka K MIPOMEKYTOYHOMN
arTecTallud M TEKYyLIEMY KOHTPOJIIO
3HAHUU.

CamMocTosTebHOE U3y4EeHHUE
OTJIENBbHBIX TeM y4eOHOU TUTEepaTyphl.
BellloslHEHME  KypCOBOTO  IIPOEKTA.
ITogroroBka K IIPOMEKYTOYHON
arTecTallid W TEKyIEMY KOHTPOJIIO
3HAHUH.

YeT TOKOB K.3.
Paznen 4. Beibop u mpoBepka TOKOBe-
JYIIUX YacTEeH U anmaparypbl

36
Pasnen 5. OcHOBBI Teopuu 3ieKTpUYE-
CKHUX ammapaToB

36
Paznen 6. VYcrpoiicTBa TArOBBIX TO-
CTaHIUH’

33,5

Bcero 3a 4 xypc 141,5
HToro 3a 1Ba Kypca 319

5.2. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeH sl IIsi CAMOCTOsI-
TeJIbHOW PadoThI CTYIEHTOB ¢ YKa3aHHE MeCTA UX HAXO0KIEeHH:

- yueOHast ureparypa — Oubnuorexa gpuinana
- METOJIMYECKHE PEKOMEHJAIUMU TO BBIOJIHEHUIO KypCOBOW pabOThI —

(b OHT OIIEHOYHBIX CPEJICTB;

- MCTOAMYCCKHC PCKOMCHIAIMH IIO CaMOCTOSITEIIbHOM pa60Te — caurt

bunmana.

6. @OH/1 OLIEHOYHBIX CPEICTB ISl MPOBEIEHUsSI MPOMEKYTOYHOM
arrecTaluv 00y4arwIMXCH M0 AUCHUILINHE (MOTYJII0)

Buz o11eHOUHBIX CpeACTB Konnuectso
Tekymyi KOHTPOJIb
KoHnTponbHas paboTa Y4eOHBIM MJIAHOM He MPEeyCMOTPEHO
KypcoBoii mpoekr 1
ITpoMe:RYyTOYHBIH KOHTPOJIb
3ager 1
OK3aMeH 1

@doH/ OIICHOYHBIX CPEACTB TIPEACTaBICH B NPWIOKEHUU K paboueit

nporpamme
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOM JTUTEPATYPHI

7.1. OcHOBHAas1 JIUTEpaTypa

ABTOpBI, 3armaBue H3nmarenscTBo, Komny-
COCTaBHUTEIHU roj BO
JI1.1 | Mapukun A.H. Hosele TexHonOrNM B coopykeHuu 1 | Mocksa : YMI | [Onekrp
pekoHCTpyKIMu TAroBbIX noactanuuii | KT, 2008. — | oHHBIH
yaeOHoe mocodue 220 c. — | pecypc]
Pexum
JocTymna:
https://e.lanboo
k.com/book/59
884
JI1.2 | Mapukun A.H. HoBrie TexHonorNu B coopyxennn u | Mocksa : ['OY | 30
PEKOHCTPYKLIMM TATOBBIX noAcTaHIui | Y MIL o
00pazoBaHUIO
Ha K.
TpaHCIopTe.-
2008.- 220 c.
JI1.3 | Iloxn pen CrnpaBOUYHMK IO MPOEKTUPOBAHUIO Mocksa : HII | 44
Qaiibncosnyua J[.JI. | smexTpuyeckux cerei OHAC-2006
7.2. JlonoJIHUTEJIbHAS JTUTEPaTypa
JI2.1 | Beit FO.M., TaroBble mopcTaHINMU: YUCOHHUK Mocksa : 24
Mawmamun P.P., Tpanc-
[Tyneiaun B.H., nopt.1986.-
[TanmumoB M.T. 320 c.
JI2.2 | Ilpoxopckuii A.A. Tsroseie u TpanchopmMaTopHbIe Mocksa 114
MO/ICTAHIINH: YIYCOHUK Tpauncmopr.-
1983.- 496 c.
JI2.3 | Ilowaesen B.C. DNEKTPUYECKHUE TMOACTAHIINI Mocksa 16
:Kennopuznar-
2001

8. [lepeuennb pecypcoB HH(POPMALNMOHHO - TEJIEKOMMYHUKAIUOHHOI ce-
TH ""UHTEpHET" , HEOOXOAUMBIX /IJIsl OCBOEHMSI AUCIUIIMHBI (MOTYJIA)
1. OdunmanbHbIi caliT dpunuaia
2. TlouckoBeie cuctemsl «SIHIEKC», «Google» Mg MoCTyIa K TeMaTH4eCKUM
MH(POPMAIIMOHHBIM peCcypcam.

9. MeToguyeckue yKazaHus J1JIs1 00y4arOIIMXCsl
10 OCBOCHMIO IUCHMILIMHBI

1. JIekiIMOHHBIE 3aHSATUSI COCTABIISIOT OCHOBY TE€OPETUYECKOrO OOydeHWS,
BKJIFOUAIOT B ce0s CHCTEeMAaTH3MPOBAHHBIE OCHOBBI 3HAHWM TO JUCHUILINHE,
KOHIICHTPUPYIOT BHHMaHUE OOydYaromuxcs Ha HaubOosee CIOXKHBIX M Y3JIOBBIX
Boripocax. CTymeHTaM  PEKOMEHAYETCS  KOHCIEKTHUPOBAaTh  IpeajiaraeMblid
MaTepuan, JJigI OTOT0O Ha 3aHATUAX HEOOXOMWMO HMMETh THUCHMEHHBIE
MIPUHAJIEKHOCTH.

2. IlpakThueckue 3aHSATUS SBISIOTCS JIOMOJHEHUEM JIEKIIMOHHBIX KypCOB U
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https://e.lanbook.com/book/59884
https://e.lanbook.com/book/59884
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CaMOCTOSATEIILHON PabOTHI 0OYJAIOIINXCS, @ TAK)KE CPEICTBOM MTPOBEPKHU YCBOCHHUS
UMW 3HAaHUH, JaBacMbIX Ha JIGKIIMM M B TPOIECCe HM3YUYCHHS] PEKOMEHIyeMOM
autepatypbl. [IpakTudeckue 3aHATHS BKIIOYAIOT PEIICHHUE 3a7ad pa3HOTO YPOBHSA,
Kak B pPy4YHYI, TaK M C ToOMOIIbi0 rpaduyeckoro pemaktopa MS Excel wu
nporpaMMbl  KoMmmbtorepHol  Maremarukun  MathCA. [lpu moaroroBke K
NPAKTHYECKUM 3aHATHSAM 10 JTUCIUIUIMHE HEOOXOTUMO O3HAKOMHUTBCS C
JICKITMOHHBIM MaTEePHaIOM Ha COOTBETCTBYIOIIYIO TEMY.

3. JlabopaTtopHbie pabOTHI MPEANOIararoT padoThl B CHEIHATU3UPOBAHHOM
1abopaTtopuu.

4. CamoctodrtenbHass paboTa CTYIEHTOB IO W3YYCHHUIO JUCHUIUIUHBI
SIBIIICTCSI OCHOBHBIM BHIOM YYE€OHBIX 3aHATHNA. YMEHHUE CAaMOCTOSITEIILHO paboTaTh
HEOOXOAMMO JJI YCIEIIHOTO OBIAJACHHUS KypcoM. B pamkax caMocCTOsATEIbHOMN
paboOThl CTYACHT JOJDKEH BBIMOJIHUTH KYpPCOBYIO paboTy. BapuwanT KypcoBoii
paboThl BBHIOMpAETCs B COOTBETCTBHHM C TOCIEAHEW IUQpoi mmdpa 3aueTHOU
KHIDKKH CTy/l€HTa. BbINONHEHWEe U 3aluTa KypcoBOW paboThl  SABIAIOTCS
HEMPEMEHHBIM YCIIOBUEM IS JOIMyCKa K 5JK3aMeHy. Bo Bpemsi BBINOIHEHUS
KypcoBOW pabOThl MOXHO TIONYyYUTh TPYIIIOBBIC WM WHIWBHIyaJbHBIC
KOHCYJIbTAIlMU y MPEToiaBaTers.

5. [TonroroBka k sK3aMeHy MpE/IOIaraeT:

- U3YYCHUE PEKOMEHIYEMOM JIUTEPATYPhI;

- U3yYEHHUE KOHCIIEKTOB JIEKIUIA;

- BBITIOJTHCHHE U 3aIIUTa KYPCOBOU PaOOTHI.

10. [lepevyenb HHGPOPMALMOHHBIX TEXHOJIOT Wi, IPOrPaMMHOIO0 odecrie-
YyeHUs! 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX IIPH 0CY-
1IEeCTBJeHUM 00Pa30BaTeILHOIO MPoLecca Mo JUCHUIINHE

[IporpamMmMHOe oOecrieueHue nas NPOBEACHUS JIEKUUH, JIEMOHCTpalUuu
npe3eHTanuii: Microsoft Office 2003 u BrImIE.

[IporpamMmmHOe obGecnieueHue s MpOBEeACHUS J1a00paTOPHBIX 3aHATHUI:

- rpadudeckuii peqakrop Excel

— IIporpammsl kommbroTepHOM MaTemMaTrku MathCAD.

IIpogeccunonanbHbie 0a3bl JAHHBIX,

HCIOJIb3yeMble /Il U3yYeHHUs JUCHUILINHBI (CBOOOIHBIN 0CTYI)
1. Mathcad — oGyuaromuii pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
2. llopranm HHTEIUIEKTYaJbHOTO ILIEHTpa — Hay4yHOM Oubmuoreku wum. E.N.
OBcsHKHHA
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Ite
mid=569&lang=ru
3. OTpacneBoit AIEKTPOTEXHUUECKUI nopTa. Anpec pecypca:
https://marketelectro.ru
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11. Onucanue MaTepUAJILHO - TEXHUYECKO# 0a3bl, HEO0OXOAMMOM
JJIS1 OCYLLEeCTBJICHUSI 00Pa30BaTeIbHOIO MPoLecca Mo AUCHUILINHE

11.1. TpeOoBaHusi K ayTUTOPUAM (ITOMeELIEHUSIM, KAOMHeTaM) JIJIsl IIPOBe-

JACHUS 3aHATHI C YKa3aHHEM COOTBETCTBYIOLEr0 OCHAIICHUS 3AHATHH C

yYKa3aHHEM COOTBETCTBYHIIEr0 OCHAIICHHUS

AyauTopus 1A NPOBEICHHS 3aHATHI JICKUMOHHOTO THUIIA, ayAUTOPHS IS
IIPOBENICHUS 3aHATUN CEMHHAPCKOrO0 THIA - KAOMHET «DJIEKTPOCHAOXKEHHE Ke-
Je3HBIX qopor» (aymuropus Ne 405), T. H. HoBropou. 1. Komcomonsckas. 1. 3 co-
OTBETCTBYET TPEOOBAHUAM IMOXKAPHOW OE30MacCHOCTH U OXpaHbl TPyJda MO OCBe-
IICHHOCTH, KOJIMYECTBY paboumnXx (IIOCaJ0YHBIX) MECT CTyAeHTOB. OcHalleHa He-
00XOIUMBIM O00OpYyIOBaHUEM, OOECIICUYMBAIOIIUM MPOBEACHHUE MPEIYCMOTPEHHO-
ro y4eOHBIM IUIAHOM JIEKIMOHHBIX 3aHATUM MO aucuuruinHe. OCBEIEHHOCTh pa-
0ounx MecT cooTBeTCcTBYeT JeicTByromuM CHullam.

Crnennanu3upoBaHHas MeOeNb:  CTOJbl y4eHHYeckue - 19 mrT., cTynbs
y4eHUYEeCKHe —35 MmT., JOCKa HacTeHHas — | mT., cTon mpenojgasBaTens — | mir.,
CTYJ IpenojaBaresis — 1 mT., MIakaThl, MPOEKTOP, IKpaH (IEPEHOCHBIE).

AynuTopus AJisl TPOBEACHUS 3aHATUI CEMUHAPCKOTO THMa - ayquTopus No
411 cooTBeTCTBYET TPEOOBAHUSM IMOXKAPHOU OE30MACHOCTH M OXpaHbl TpyAa 1O
OCBEILEHHOCTH, KOJIMYECTBY pabouux (MOCaJ04YHbIX) MECT CTYACHTOB. OcHallleHa
HEOOXOMMBIM 00O0pPYJOBaHUEM, o0ecreurBaOIINM MPOBEJICHUE
MPEAYCMOTPEHHOTO YYE€OHBIM IUIAHOM JICKIIMOHHBIX 3aHSATUW MO JIUCIUIUIMHE.
OcBeleHHOCTh pabounx MecT cooTBeTCTBYET AeicTByrommM CHullam.

Cneunanu3upoBaHHas MeOelb:  CTOJIbl YYEHUYECKUE - 25 MT., CTYNbs
YYEHHUYECKHE —25 IIT., JOCKA HACTeHHad — | mT., cTon mpenojasarens — 1 mrT.,
CTyJ mpernogasarens — | mT. koMneoTepsl — 17 WT., BUACONaHEIb — IIT.

11. 2. Ilepeyenn 1a00PATOPHOTO 00OPYI0BAHUSA

JlaGopaTopusi: TsiroBeie moacranmuu (ayautopust Ne 518), r. H. Hosro-
pox. 1. Komcomonbckas. 1. 3

Crnennanu3upoBaHHas MeOesb:  CTOJIbI YUEHUYECKHE - 7 IIT., CTYNbs y4e-
HUYECKHEe — 12 mT.,, J0CKa HAaCTeHHas — | WIT., cToa mpenoaaBaress — 1 mIT., CTyn
npenonasarens — 1 mr.cenekunonubid uzonstop HHUMU7MAY (1 wt.), cenexuu-
oHHBIN M3oJsATOp Kpanusuua (1 mT.), CENEKIIMOHHBIN U30JATOP KOHTAKTHOW CETH
(1 wt.), Tpexda3Hblii BAKyyMHBIN BbIKJItOYaresb (1 mMT.), MacisHbIM BBIKIIOYA-
TeNb, OBICTpOJEUCTBYIOMMI BbiKItO4aTeb BAB-28 (1 mrt.), auarHoctuueckas
KaMmepa ObIcTpozaeicTBytomero Bbikitouareiass BAb-28 (1 mt.), ObicTponeicTBy-
romuit Beikitouateab BAB-43 (1 mt.), 010K 3amuThl TATOBOM moactadiuu (1 mrt.),
naboparopHasi ycTaHOBKa «PerynupoBaHue MOCTOSHHOTO, IEPEMEHHOTO HampshKe-
Hus» (1 mT),  ;mabopatopHas ycraHoBka «M3yuenue Omyxmarommx TOkoB» (1
mT.), JaboparopHas ycTaHOBKa «M3ydeHue CEKIMOHHOW KOHTAaKTHOM ceTu» (1
mT.), JgaboparopHas yCTaHOBKA « YIIPABICHHE MOTOPHBIM MPUBOIOM CEKITMOHHO-
ro pazbenuHuTeNs» (1 MT.), HW30IATOPHI KOHTAKTHOW ceTH (2 mT.), Jaboparop-
HBI cTeHa «M3ydenne mMukpomnporeccopHoit Texuukn» (1 mr.),  maboparopHas
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yCTaHOBKa «J[Burarenu - reneparops» (2 mT.), HaOOp JABUTATEIEH-TEHEPATOPOB,
OJIOK BEHTHJIEH mpeoOpa3oBaTeieil arperara TAropout noactaniuu (1 mr.), mkad
KOHTPOJISI ©3HOCA BBHICOKOBOJIBTHBIX BBIKJIFOUATENIEeH TATOBOW moactanuuu (1 mirt.),
pacnpenenutenbubiil mkad (1 mrt),  BompTammepdazomerp BAD-85M (1 mt.),
BobTMeTp B7-20 (2 mit.), BoJbTMETp yHUBepcanbHbld B7-21 (1 mt.), ocrui-
aorpagp C1-65 (1 mt.), ocumwwmiorpad C1-68 (1 wt.), ocummiorpadp C1-70 (1
mt.), ocmmuorpad C1-49 (1 mt.), crpoboraxomerp CT-5 (1 mt.), Taxomerp
HAT-2M (1 wt.), ycrpoiictBo Hentyn (1 mt.), uactoromep U3 — 33 (1 mt.),
ammniepBoabT™MeTp 114311 (3 mit.), 6ok murtanus b5-21 (1 mt.), Barmerp J[571
(1 wrt.), Bomprammnepmerp M2007 (1 wt.), Bempsmutens BCA-5K (1 mt.), Tre-
Hepatop curdanos ['3-34 (1 wr.), usmepurens JI12-54 (1 mr.), u3MepuTens Bpe-
MeHHbIX napamerpoB @738 (1 mrt), JIATP 1 (1 wt), wmoct P577 (1 wr),
mynsTuMeTp M890D (1 mit.), myasrumerp M890G (1 mt.), mpubdop K505 (1 mT.),
npudop ®291 (1 wt.), Habop peocraroB (1 mTt.), crpodockon CII-2 (1 mrT.),
taxomerp TL-3M (1 mr.),  ykazarenb MOCIEIOBATEILHOCTH YepedoBaHUs (a3
YIIUD-1M (1 wt.), anekrpornpuBog YMII3-IIY1 (1 mt), pa3zbenuHUTENTH
PJIHA-35 (1 mt.), muiakarsl — 16 mT.
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IIpuio:xkenne K padoydeil mporpamme

OOHA OUEHOYHbLIX CPEACTB

10 y4e0HO JUCHUIINHE

TSITOBBIE TPAHC®OPMATOPHBIE
MOJICTAHLIMU
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1. TlepeyeHb KOMIETEHUMI ¢ YKa3aHMEM 3TANOB UX GOPpMHPOBaHUS B
npouecce OCBOCHUs Y4eOHOM TUCHUIIIMHBI

1.1. IlepeyeHb KOMIETEHIUIA

IIKC-2: Cnoco6eH BBIIOIHATh TEXHUUECKOE 00CITy’KUBAHUE U PEMOHT
000pyIOBaHUS KEJIE3HOIOPOKHBIX TATOBBIX MOACTAHUUN U TPaHC(HOPMATOPHBIX
HOJCTaHIMM, TMHEWHBIX YCTPOMCTB CUCTEMBI TATOBOTO IEKTPOCHAOKEHUS 1JIs
obecrieueHust 6ecrepeOoHOTO IIEKTPOCHAOKEHUST KOHTAKTHOM CETH, TMHUHN
aBTOOJIOKUPOBKH U APYTUX MOTPEOUTENEH, MONMYyIaIOMIUX MTUTAHNUE OT TSITOBBIX
MOJICTAaHLIUN KEIE3HOJOPOKHOTO TPAaHCIIOpTa

HNuauxarop IKC-2.1. 3naet ycTpoilcTBO, MPUHIUI ICHCTBUS,
TEXHUYECKHUE XapaKTEPUCTUKH U KOHCTPYKTUBHBIE OCOOCHHOCTH 000PYIOBaHUS
TSTOBBIX U TPAaHC(HOPMATOPHBIX MOJICTAHINI, TUHEHHBIE YCTPOUCTBA CUCTEMBI
TSTOBOTO AJIEKTPOCHAOKEHUS

Nupukarop IKC-2.2. 3naer npaBuiia 1 HTHCTPYKIUH 110 O€30MIaCHOCTH U
TEXHUYECKOMY OOCITYy’)KHBaHUIO U PEMOHTY 000pyAOBaHUs TATOBBIX MOACTAHIINH,
IYHKTOB 3JIEKTPONUTAHUS U CEKIIMOHUPOBAHUS INEKTPUPUIINPOBAHHBIX KEJIE3HBIX

JIOpoT

Nuaukarop ITKC-2.3. YMeer yntath 0THOTMHEHHBIC CXEMBbI TATOBBIX
MOJCTAaHIIMK, MOHTAXKHBIC U IPUHIUIINUAIIBHBIE CXEMBI CJIOKHBIX YCTPOUCTB
ABTOMATHKU U 3JIEKTPOHHBIX 3aIHAT

Nupukarop [MKC-2.4. CriocoOeH BBITTOIHATh TEXHUISCKOE 0OCTY)KHMBaHUE U
PEMOHT 000PYI0BAHUS JKEJIE3HOIOPOKHBIX TATOBBIX MOJCTAHIINI 1
TpaHC(HOPMATOPHBIX MOACTAHIIUN, TUHEHHBIX YCTPOUCTB CUCTEMBI TATOBOIO

1.2.

AIIEKTPOCHAOKEHU N

HOM JUCHMIIJIMHBI

Jtansbl GOPpMUPOBAHUA KOMIIETEHIHI B MPoLiecce 0CBOCHUs y4ed-

HanmenoBanmue Tana

Copep:kanue rana

Kons! popmupyembix Ha

yMEHUI

MpaKTHYeCKHe paboThl

(BuABI y4eOHOIi padoThI) Jramne
KOMIIETEeHIMIA,
HHIHKATOPOB
Oran 1. ®opmupoBanue | Jlekuuu, camocrodTenbHas paboTta ITKC-2
TEOPETHIECKOU 0a3bl | CTYIEHTOB C TEOPETUYECKON 0a30ii, (TIKC -2.1, TIKC-2.2,
3HAHUU nabopaTropHble paboThI, ITKC-2.3, TIKC-2.4)
MpaKTHYECKHe paboThl
Oran 2. dopmuposanue | JlaboparopHble paboThI, ITKC-2

(TTKC -2.1, TIKC-2.2,
TIKC-2.3, TIKC-2.4)

YCBOCHHOI'O MaTtepuajia

9K3aM€CH

Oran 3. @opmupoBaHue | BolmonHeHNEe KypcoBOrO MpoeKTa [TIKC-2
HaBBIKOB  MPAKTHYECKOTO (TTIKC -2.1, TIKC-2.2,
WCTIOB30BaHMs 3HAHUU | ITKC-2.3, [IKC-2.4)
YMEHUI

Oran 4. [IpoBepka | 3amurTa KypcoBOrOo IPOEKTa, 3a4eT, ITKC-2

(ITKC -2.1, TIKC-2.2,
TIKC-2.3, [IKC-2.4)
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2. OnucaHue nokasaresjieil M KPUTepUeB OLEHUBAHMS KOMIIeTEHUMII HA

Pa3JIMYHBIX ITanax ux (popMHUPOBaAHNS, ONUCAHUE IKAJ OLEHUBAHUS

2.1. IToka3aTe/in M1 KPUTEPHUHU OLCHUBAHMSI KOMIIETEHIUM
HA pa3jIMYHbIX ITanax ux popmMupoBaHus

Oran Kon [Tokazarenu Kpurepuu CriocoOsr
dbopmupoBaHus KOMITETEHIINH, OLICHUBAHUS OLICHKHU
KOMIETECHIINH WHAUKATOP KOMIETCHUIU I

Ortan 1. ITIKC-2 -IIOCEIIECHHUE -HaJIu4ue YCTHBIH OTBET
®opmuposanune | (IIKC -2.1, I[IKC- | neKIIMOHHBIX KOHCIIEKTa
TEOPETHYCCKON 2.2, IIKC-2.3, 3aHATHH, JIEKIIMA 110 BCEM
0a3pl 3HaAHUI ITIKC-2.4) 1a00paToOpHBIX TeMawm,

pabor; BBIHECEHHBIM Ha

- BEJICHUE KOHCIIEKTa| JIEKIMOHHOE

JIEKLIUI; 00CcyXIeHHE,

- y4dacTHe B | -aKTUBHOE

00CYXIeHUH ydacTue CTy/IeHTa

TEOPETUUECKUX B 00CYXIEHUU

BOIIPOCOB TEM Ha | TEOPETUUECKUX

KaXXJI0U BOIIPOCOB;

nabopaTopHOi u

MPAaKTUYECKON

pabore
Oran 2. [TIKC-2 -BBIIOJIHEHUE -yCIIEIIHOE OTYeT o
®opmuposanue | (ITIKC -2.1, I[IKC- | mabopaTopHbIX U | CAMOCTOSITENILHOE | JIAOOPATOPHBIM
YMEHUH 2.2, [IKC-2.3, MPAKTUYECKUX PA0OT | BHITIOJIHEHUE u
(peuieHue ITIKC-2.4) 71ab0paTOPHBIX U | MPAKTHUECKUM
3a/1aun o IIPAKTHYECKUX paboram
o0pa3sity) pabot
Oran 3. [TIKC-2 -HaJIn4ue -KypCOBOI KypCOBOM
®opmuposanue | (ITKC -2.1, IIKC- | npaBuibHO MIPOEKT UMEET | NPOEKT
HAaBBIKOB 2.2, TIKC-2.3, BBITIOJITHEHHBIX MTOJIOKHUTEIIbHYIO
PaKTUYECKOTO [TKC-2.4) KYPCOBBIX IPOEKTOB | PELICH3UIO U
MCIIOJIb30BaHMS JIOTYIIIEH K
3HAaHUU 5 3a1ure
YMEHUHN
Oran 4. ITKC-2 - 3alIMTa KypCcoOBOIO | - OTBETHI HAa BCE YCTHBIM OTBET,
IIposepka (ITIKC -2.1, [IKC- | mpoekTa BOIIPOCHI 110 peuieHue 3ana4d
YCBOEHHOTI'O 2.2, [IKC-2.3, - yCIIELHOoe KYpPCOBOMY
Marepuaia ITIKC-2.4) MIPOXOXKICHHE IIPOEKTY;

TECTUPOBAHUS - OTBETHI Ha

- 3a4eT, DK3aMeH

BOITPOCHI K 3a4€Ty
¥ OK3aMEHY Ha
JIOTIOJTHUTEIIbHBIC
BOITPOCHI T10
ounery (npu
HE00XOJMMOCTH)
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2.2. Kpurepuu oneHUBAHUS KOMIIETEHIMIA 110 YPOBHIO UX
chopMUPOBAHHOCTH

Kon YpoBHU CHOPMHUPOBAHHOCTH KOMIICTCHITHI
KOMIICTCHIINH, 0a30BEIN cpeaHui BBICOKHH
WHNKATOP
[TKC-2 3HaTh: 3HaTh: 3HaTh:
(TIKC-2.1) - MIPUHIIMIIBI - OCHOBBI TEOpPHH | - METOABl  pacuera
IIOCTPOEHUS CXEM paboThl  DIEKTPUYECKHUX | 3a3EMIISIOLINX
[JIaBHBIX JIEKTPUUYECKUX | arlmaparos. YCTPOMCTB  TATOBBIX
COEAMHEHUH TATOBBIX Ymernb: MOJCTaHLUM.
MOJICTAHITHH. -IIPOU3BOJUTH  PacueThbl | YMeTh:
Ymern: YCTPOMCTB 3a3eMJIEHMSI. | - IPOU3BOIUTH PACUET
- IPOU3BOAUTH PACYET Baanern: XapaKTEPUCTUK U
CUCTEM - cnoco0aMu yCHUJICHHS | ITOKa3aTelel CHIIOBBIX
ANIEKTPOCHAOKEHNUS, YCTPOMCTB npeobpazoBareneii;
pacyer TOKOB KOPOTKOTO | 3JIEKTPOCHAOKEHUS, - MPOU3BOAUTH pacyeT
3aMbIKaHUs B MOBBIILICHUSI  KAyecTBa | XapaKTEPUCTUK U
NIEKTPUYECKUX CETAX U | IEKTPUUYECKON IHEPIUM. | IOKa3aTeIeil CUIIOBBIX
SHEprocucreMax, npeoOpaszoBareneil.
BBIOMPATH TapaMeTphl Baagers:
CHJIOBOTO -METOJJaMH pacuera u
AIEKTPOOOOPYIOBAHUS CpEeIICTBAMM 3aIIUTHI OT
MOJICTAHITHH. TOKOB KOPOTKOTO
Baaners: 3aMBbIKaHUSI.
- METOJJaMH pacuera u
BbIOOpa YCTPOICTB
[TIKC-2 TATOBOI'O 3HaTh! 3HaThb:
(IIKC-2.2) ANEKTPOCHAOKEHUSI. - MHCTPYKLUHU O | - IpaBUJIa IO PEMOHTY
3Harh! TEXHUYECKOMY 000pyIOBaHUS TATOBBIX
- HHCTPYKIIMH T10 00CITy>)KUBaHUIO MOJICTAHIINM, TYHKTOB
0€30MaCHOCTH TATOBBIX | 00OPYIOBAaHUIO TSITOBBIX | DJIEKTPOMUTAHUS.
ITO/ICTAHIINM, ITYHKTOB MIOACTAHIIMM M IIOCTOB | YMeTh:
ANEKTPONUTAHUS U CEKIIMOHUPOBAHUS. - IPUMEHSTh
CEKIIMOHUPOBAHNS, Ymersn: WHCTPYKITUH TIO
Ymersb: - MPUMEHSATH | PEMOHTY
- MPUMEHATh | UHCTPYKIIUU 1o | 000pyIOBaHUS TATOBBIX
WHCTPYKIUU M0 | TEXHUYECKOMY MOJICTaHLIUM, TYHKTOB
0€30MaCHOCTH TATOBBIX | OOCITYKHBaHHUIO AJIEKTPONUTAHHUS.
MOJCTaHINM, MYyHKTOB | 00OpPYIOBaHUS TATOBBIX | BiaageTn:
ANEKTPONUTAHUS U | TOACTAaHLIMH, MYHKTOB | - CHOCOOaMHM 110
CEKIIMOHUPOBAHUS. AJEKTPONUTAHMUS. PEMOHTY
Baaners: Baaners: 000pyn0BaHUS TATOBBIX
- METOAAMH | - crocobamul | MOACTAHIIUN, TYHKTOB
0€30macHOCTH pHu | 00CITy>KUBaHUS AJIEKTPONUTAHHUS.
OKCIUTYaTallud TATOBBIX | OOOPYIOBAaHUS  TATOBBIX
MOACTAHILIMM, ITYHKTOB | MOJCTAHIIUH, ITYHKTOB
ANEKTPONUTAHUS U | 2JEKTPONHUTAHUSI.
CEKLMOHUPOBAHMUSI.
[TIKC-2 3HaTh: 3HaTh: 3HaThb:
(TIKC-2.3) - OZJHOJIMHEHHBIE CXEMBI | - MOHTAKHBIE U - MOHTaXHBIE U
TATOBBIX MOJICTAHIIUM. MPUHIUINIAAIBHBIE CXEMbI | TPUHIIMIIUATIbHBIC
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YMmerhb:

- YUTaTh OJHOJIMHENHBIC
CXEMBI TATOBBIX
MOACTaHITHH.

Baagern:

- SKCIUTyaTauen
OTHOJHUHEHHEIC CXEMBI
TSTOBBIX HOJCTAHIIUIN.

CJIO’KHBIX YCTPOUCTB
ABTOMATHUKH.

Ymersb:

YUTATh MOHTQKHbBIC U
MPUHLHUITAAIIBHBIE CXEMBI
CJIOKHBIX YCTPOMCTB
ABTOMATHUKH.

Baapgers:

- crocobamu
JKCIUTyaTaluu
MOHTaXHBIX U
MPUHIUITAATBHBIX CXeM
CJIOXHBIX YCTPOMCTB

CXEMBI CIIOMXKHBIX
YCTPOMCTB

JJIEKTPOHHBIX 3AIIUT.
YMmern:

- YUTaTb MOHTAXXHBIC 1

HpI/IHI_[I/IHI/IaJIBHBIe
CXEMBI IEKTPOHHBIX
3aIUT.

Baanersn:

- cnocodamu
IKCIUTyaTalHH
MOHTAXHBIX U
MPUHIMITHATILHBIX

ABTOMATHKH. CXEM DJIEKTPOHHBIX

3alTHT.

[TIKC-2 3HaTh! 3HaTh: 3HaTh:

(TIKC-2.4) - MpaBHJIa - TEXHOJIOTHYECKHE - HOpPMBI BpEMEHU
TEXHHYECKOTO KapThl PEMOHTA 00CITyKHBaHUS
0OCITy)KUBaHHUS U 00opynoBaHusl. pEeMOHTa
PEMOHTaA TSTOBBIX Ymers: 00opynoBaHusl.
MOJICTAHIUI U TIOCTOB - (hopmupoBarh Ymern:
CEKIIMOHUPOBAHUSI. BPEMCHHBIC CXEMBI - MUHUMHU3UPOBATH
YMmerh: ANEKTPOCHAOKEHUS B 3arparbl Ha
- BBITIOJTHATH PEMOHT ABaApUHBIX CUTYaIHSIX. | TEXHHYECKOE

000pyIOBaHUS TIATOBBIX
MOACTAHIIMH U ITOCTOB
CEKIIMOHUPOBAHUS.
Baagern:

- MpaBWJIaMH T10
0€30I1aCHOCTH
00CITy>KUBaHUS
000pyIOBaHUsI TATOBBIX
1 TpaHc(hopMaTOpHBIX
MOACTAHIINI U TTOCTOB
CEKIIMOHUPOBAHUS.

Baanern:

- HHCTPYKLIUSIMH 110
TEXHUYECKOMY
00CITyKMBaHHUIO
000pYIOBaHUIO TATOBBIX
MOACTAHIINH U ITOCTOB
CEKLMOHUPOBAHMUS.

oOciyXUBaHHE U
PEMOHT
00opynoBaHUsI.
Baagers:

- UHCTPYKIIUSMHU 110
PEMOHTY
o0opynoBaHus

TATOBBLIX MOJCTAHIUN

n TI0CTOB
CCKIIMOHHUPOBAHUA.

2.3. lIkaubl oeHuBaHus (POPMHUPOBAHUS MHIAUKATOPOB T0CTHKEHUSI
KOMIIeTeHIM I

a) llIkana oneHUBaHUA IK3aMEH:

IIIxama oneHMBaHUA

Kpurepuu onieHuBaHMsI

OIICHKA KOTJIHYIHO»

Bce uHIuKaTopsl JOCTHXKEHUH KOMIETEHIMH CPOPMHPOBAHbBI

Ha  BBICOKOM YpPOBHC U CTYACHT OTBCYACT Ha BCC
JOIMOJIHUTECIIBHBIC BOIIPOCHI.
TCOpCTI/I‘-ICCKOC COACPIKAHUC JUCHUITIIIMHBI OCBOCHO

MOJIHOCTHIO, 0e3 mpobenoB. CTyIeHT AEMOHCTPUPYET MOJIHOE
COOTBETCTBHE 3HAHWN, YMEHHMH U HABBIKOB IOKa3aTelisiM M

KpUTEPUSIM OIICHUBAHUS WHIUKAaTOPOB JIOCTHKCHUS
KOMIIETEHIIMM Ha (OPMUPYEMOM JAHUCHIUIIMHONW ypOBHE.
OnepupyeT TPHOOPETEHHBIMH 3HAHUSIMH, YMEHUSAMH H

HaBbIKaMHW, B TOM 4YHCJIIC B CUTyalUsaX TIOBBIIICHH on
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cioxHocTH. OTBEYaeT Ha BCE BOMPOCHI OujieTa 6€3 HaBOISAIINX
BOHpOCOB (6]0) CTOpOHBI HpenonaBaTenﬂ. He HCIIBITHIBACT
3aTPYAHEHUI IPU OTBETE HA JOIOJHUTEIbHBIC BOPOCHI.

OLICHKA «XOpOo1I0»

- OaMH WMHAWUKATOp JOCTMXKEHHS] KOMIIETCHIUH C(POPMUPOBAH
Ha BBICOKOM YpPOBHE, a JpPyrde WHIUKATOPBI JIOCTIKCHHIA
KOMITETEHITI COPMHUPOBAHBI HA CPEHEM YPOBHE;

- BCE MHIUKATOPBI JOCTH)KEHUH KOMIIETCHIIMU C(hOpPMUPOBAHBI
Ha CPEJHEM YPOBHE, HO CTYICHT apryMEHTUPOBAHHO OTBEYAET
Ha BCE JONIOJHHUTEIBHBIC BOIIPOCHI,;

- OIWMH WHAWKATOp IOCTHKEHUH KOMIETEHIMH CPOpMUPOBaH
Ha CpEJIHEM YpOBHE, a JIpyrue Ha 0a30BOM ypOBHE, HO CTYACHT
YBCPCHHO OTBCYACT Ha BCC NOIIOJHUTCIIbHBIC BOIIPOCHL.
Teopernueckoe coziep kaHue JMCIIATUTAHBI OCBOCHO
MOJTHOCTHIO, Oe3 mpobenoB. CTyAeHT HEMOHCTPUPYET TOITHOE
COOTBETCTBUE 3HAHWH, YMCHHH W HAaBBIKOB IIOKA3aTelisiM U
KpUTCPUSAM OLCHHUBAHUA HUHIUKaTOpPOB JOCTUKCHUA
KOMIETCHIIMK Ha (OPMHPYEMOM JIUCIMILIMHONH  YpOBHE.
OnepupyeT NpPHOOPETEHHBIMH 3HAHUSIMH, YMEHUSAMH W
HaBBIKAMH; €r0 OTBET IPEICTABIICT I'PAMOTHOE H3JIOKEHHE
y4eOHOTO  Marepuana 1O  CYIIECTBY;  OTCYTCTBYIOT
CYIIECTBEHHBIC HETOYHOCTH B (OPMYIUPOBAHHH TTOHSITHIA;
IMpaBUJIbHO IMPUMCHCHBI TCOPCTUUCCKUC IIOJIOXKCHUA,
NOATBEPXKICHHbIC TpuMepamMu. Ha 1Ba  TeOpeTHYECKHX
BOMPOCa CTYACHT Jall TIOJIHBIE OTBETHI, Ha TPETHH - TPH
HABOJSAIIMX BOMPOCAX IPENoaaBaTels. [Ipu otBere Ha
JOINOJHUTCIIBHBIC BOIIPOCHI JOIMYCKACT HCTOYHOCTH.

OLIEHKA
«Y10BJIETBOPUTEJILHO)

- Bce uHAMKATOPBI TOCTHKCHUN KOMITIETCHIIUH CHOPMHUPOBAHBI
Ha 0a30BOM YPOBHE;

- OIUH MHIUKATOP MOCTIHIKCHUS KOMIIETCHIIMH CHOPMHUPOBAH
Ha 0a30BOM YpOBHE, JAPYTME Ha CPEIHEM YPOBHE, HO CTYICHT
3aTPY/IHSETCS OTBETUTH HA JOMOTHUTEIBHBIC BOIIPOCHI.
Teoperuueckoe coaepkaHue MUCIUILITMHBI OCBOCHO YaCTUYHO,
HO TpOOJEMbl HE HOCAT MNPHUHIMIUAILHOTO XapakTepa.
CTyneHT JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHHIA,
YMEHUN U HaBBIKOB TOKA3aTeNIsiIM M KPUTEPHSIM OLCHUBAHHUS
WHJUKATOPOB JIOCTHIKEHUS KOMIIETCHIIMH Ha (QOpMUPYEMOM
JTUCIUTUTMHOW YPOBHE: JOMYCKAIOTCS 3HAYUTEIBHBIC OIIHOKH,
OPOSIBIIACTCST  OTCYTCTBHE 3HAHMHW IO PSSOy  BOIPOCOB.
3arpyaHseTCsl OTBeUYaTh Ha JIOTOJHUTEIBHBIE BOIPOCHI.

OIICHKa
«HEYTOBJECTBOPUTECJIBLHO»

NHaukaropbl JOCTHKEHUN KOMIETEHIIMN CPOpMUPOBaHBI Ha
YpOBHE HIKE 0a30BOTO U CTYIEHT 3aTPyAHSIETCS OTBETUTH HA
JIOTTOJTHUTEIBHBIE BOITPOCHI.

Teopernueckoe conepkaHue TUCLUIUIMHBI OCBOCHO YaCTHUYHO.
CTyIEeHT AEMOHCTPUPYET SIBHYIO HEJOCTATOUHOCTh WJIW MOJHOE
OTCYTCTBUE 3HAHUW, YMEHUW U HABBIKOB HA 3aJJaHHOM YpOBHE
c(hOpMUPOBAHHOCTH UHIUKATOPOB TOCTUKECHHUSI KOMITCTCHITHIH.

0) IlIkana oneHUBaHHUSA 3a4eTa

IIIxama oneHuBaHUsA

Kputepun orieHuBaHUs

3auer

Bce unanKaTropbl JOCTHKEHUH KOMITETEHIINH C(HOPMUPOBAHBI Ha
ypoBHE He HIKe 0a30BOr0 M CTYIEHT OTBEYaeT Ha
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JOTIOJIHATENBHBIE BOIIPOCHI.

- IPOYHO YCBOWII IIPELYCMOTPEHHOU ITPOrpaMMOi Marepua;

- IPaBUJIBHO, apIYMEHTUPOBAHO OTBETHII HA BCE BOIIPOCHI.

- MoOKa3aJ TIyOOKHE CHUCTeMaTH3MpPOBAHHBIC 3HAHUS, BJaJleeT
IIPUEMAMH PACCYKICHHS U CONOCTABIIICT MaTrepuasl U3 PasHbIX
HMCTOYHUKOB: TEOPHIO CBS3BIBACT C NPAKTUKOMU, IPYTUMHU TEMaMU
JAHHOTO Kypca, IPYruX U3y4aeMbIX IIPEIMETOB

- 6€3 omMOOK BBINOIHUI IPAKTHUECKOE 3aJaHUE.

Hezauer

Bce mHauKkaropsl JOCTHKEHUI KOMIIETEHIIMH C(hOPMHUPOBAHbBI Ha
yYpOBHE HMKE 0a30BOTO M CTYJACHT 3aTPYIHSETCS OTBETHTH Ha
JOTIOJTHUTEIIbHBIE BOIIPOCHI.

BricTaBisiercss  cTyaeHTy, KoTopblii He chpaBuwicsi ¢ 50%
BOIIPOCOB M 33/IaHM OwmieTa, B OTBETaX Ha APYIHUE BOMPOCHI
JOMyCTHIJI CYIECTBEHHbIE OmMMOKH. He MoXeT OTBEeTUTHh Ha
JONOJHUTEIbHBIE BOIPOCHI, IPEATI0KEHHbIE IPETO/IaBaTEIIeM.

B) llIkaJia olieHUBaHNSI KYPCOBOI'O MPOEKTA

IIIxama orieHnBaHus

Kpurepuu onienuBanus

OLICHKA «OTJIHYIHO»

CryneHT nEeMOHCTpUpYET IIOJIHOE€ COOTBETCTBHE 3HAHUM,
YMEHUH M HABBIKOB I10KA3aTesIM MHIUKATOPOB JOCTHKEHHUU
KOMIETEHIIMH Ha (OPMUPYEMOM JUCLUILIMHON ypOBHE.
IIpOEKT BBIOIHEH CAMOCTOATENBHO, HE SIBISIETCS ILIArHaToM,
COOTBETCTBYET BCEM MPEIbABICHHBIM K HeW TpeOOBaHUSM.
TeMa packpeITa IOJHOCTBIO, MaTrepuan HM3JI0KEH JIOTHYHO.
ITpoexT BKIJIIOYAaeT Bce HEOOXOAMMBIE pasleiibl, B HEM
ONTHUMAJIBHO COYETACTCS] TEOPETUYECKUH M IMPAKTUYECKUI
Marepuail, I1yO0KO UCCIJIEJOBAHBI po6IeMbI u
IPOTUBOpEUUs,  CHENaHbl  000OIIEHMS U BBIBOABIL
Henocratrkom ~ MoeT OBITh TO, YTO aBTOp HE HMeEeT
COOCTBEHHBIX MPEIOKEHUN MO YIYyYILIEHUIO0 BHIOPAHHOW UM
npo0IeMbl, HO CChIIAETCs Ha MO3UIMH JPYTUX SKOHOMHCTOB,
C KOTOPBIMH COBIIAJIAIOT €r0 B3IISI/IbI

OILICHKA «XOpOo1I0»

CTymeHT JEeMOHCTpPHpYET TOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH 1 HaBBIKOB MOKa3aTeIsiM MHAWKATOPOB TOCTHKEHUH
KOMIETEHIIMH Ha (OPMUPYEMOM JUCLUILIMHON YpOBHE.
[TpoekT HammcaH CaMOCTOSTENFHO, TeMa PacKphITa, MATEPUIT
U3J0KeH JornyHo. OJHAKO MMeeTcsl psAll HEeJOCTaTKoB (He
oonee 10-15% or oOpa3uoBoii pabOTHI), HaIpUMEp,
HEJIOCTAaTOYHO IMOJHO PACKPBITO COAEp)KaHHE OJHOW M3 IVIaB
(TeopeTnyeckor,  omHMcareNbHOW  WIM  MNPOOIEMHOMN).
Henocratkom MoxeT OBITh HE3HAUUTEIbHbIE OLIMOKH B
oopmieHNH, HECKOJIBKO  HEMOCJEOBaTelbHas — Mojada
Marepuaia, HeJOCTaTOYHOE KOJIMYECTBO HJUTIOCTPATUBHOIO
MaTepHaja Wi OTCYTCTBHE JaHHBIX 33 mocnennue 2-3 romga

OLICHKA «YAOBJIETBOPUTEJIBHO» CTYJICHT JACMOHCTPUPYET HEIOJIHOC COOTBETCTBUEC 3H3HI/II71,

YMEHUN U HABBIKOB I10KA3aTeJIsIM MHIUKATOPOB JOCTUKEHHUU
KOMITETEHIINHN Ha (POPMUPYEMOM JUCLMILINHON YpOBHE.

Tema B 1LEIOM packpbITa, XOTS HEAOCTATOYHO IIOJIHO,
WCIIOJIb30BAaHO HE MEHee 15 NEepBOUCTOYHHUKOB, ITPOEKT
COACPXKUT  BCE  HEOOXOOUMBIC  3JEMEHTHI,  HaIlUCaH
OTHOCHUTEJIBHO TOCJIEAOBAaTEIBHO W jorudHo. Hemocrarku:
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MaJI0 NEPBOMCTOYHHMKOB MJIM CJIa00 pacKpbITa OfHA U3 IVIaB,
OTCYTCTBYET HOBEHIIHMI (paKkTHUECKUN Marepuai, aBTopy He
opoxyMarb CTPYKTypy pabotel. Ilpu sTomM pabota MoxeT
UMEThb TOJIBKO OAWH CEpPbE3HBbIM HENOCTaTOK, B LIEJIOM XKE
pacKpbIBaeT  CyTb  HM3y4aeMOIoO  BONPOCA,  COINEPIKUT
HE00XOJMMbIE BBIBOBI.

OLIEHKA
«HEY/I0BJIETBOPUTEJIBHO)

CTyleHT JEMOHCTPUPYET SBHYKO HEIOCTaTOYHOCTh WIIH
MOJTHOE OTCYTCTBHE 3HAHWI, YMEHUN U HABBIKOB Ha 3aJJaHHOM
ypOBHE C(OPMHUPOBAHHOCTH HWHIUKATOPOB  JOCTHIKCHHM
KOMIETEHIIMU. TeMa He PacKpbITa, MIPOEKT MUMEET HECKOJIbKO
CEepPBhE3HBIX  HENOCTAaTKOB: JMOO  MaTepual  H3JI0KEH
OeccrucTeMHO, JIMOO BBHUY HEKPUTHUIECKOTO IMOIXO0/A CTYACHT
JIOTIYCKAeT CEPhE3HBbIC MPOTHBOPEUYUS B H3JIOKEHUHU, JHOO
MPOEKT COACPKUT CEPhE3HbIC (PAKTUUCCKUE WM JIOTHUYECKHE
ommOku.  HeynoBneTBOPUTENbHBIM  SIBIISAETCS  ITPOCKT,
HECOOTBETCTBYIOIIMI 1O 00beMy, JIMOO MO CTPYKType, a
TaK)K€ KOIJa HCMHoJb30BaHO MeHee 10 MepBOMCTOUYHMKOB.
HeynosnerBoputenbHo OIICHUBAETCA TaKXE IPOEKT,
HaITMCAHHBIM HECAMOCTOSTEILHO.

3. TunoBble KOHTPOJIbHbIE 32IaHUSI M HHbIE MATEPHAJIbI, HEOOXOTUMbIE
JJIS1 OLleHKH 3HAHMI, yMEHM i, HABBIKOB, XaPAKTEPU3YIOIIHUX ITANbI
(hopmMupoBaHusi KOMIIETEHIUIA

Kon Oransl hopMUpoBaHUS TunoBble 3a1aHUS
KOMITCTECHITUT KOMIETCHIIUT (OIIEHOUHBIE CPE/ICTBA)
[TIKC-2 Oran 1.  ®opmupoBaHUE | - TUCKYCCUS
(IIKC -2.1, IIKC- | TreopeTnueckoi 6a3bl 3HaHUN
2.2, TIKC-2.3, Oran 2.  @opMHpOBaHUE | - MPAKTUUYECKUE 3aHATUS
ITIKC-2.4) yYMEHUH (pelieHne 3a1adu 1Mo
o0pa3ity)
Oran 3.  @opMHpOBaHUE | - KypCOBOM NMPOEKT
HaBBIKOB PaKTUYECKOTO
WCMOJIb30BaHUSI ~ 3HAHUM U
YMEHUI
Oran 4. [IpoBepka | - a3x3aMeH, 3a4eT
YCBOEHHOTO Marepuana
4. MeTtoguuecKHe MATEPUAJIbI, ONPeAe/IsIIoNIHe MPoIexyPbl
OLICHMBAHUS 3HAHUI, YMEHUI U HABBIKOB
JK3aMeH

[IpoBoguTCs B 3aMaHHBIN CPOK, COTIIACHO TpaduKy ydeOHOro mporiecca.
DK3aMeH MpoXoauT B (hopMe codeceroBaHms 10 OnjieTaM, B KOTOPHIE BKIIFOYAIOTCS
TeopeTuyeckue Bompochl. [Ipu BBICTABIEHHH OIEHOK YYWUTHIBAETCS YPOBEHB
NPUOOPETCHHBIX KOMIETEHIUM CTyAeHTa. AyIUTOpHOE BpeMs, OTBEIACHHOE
CTYZIEHTY, Ha TOATOTOBKY — 30 MUH.

JlabGoparopunas padora

[IpoBenenue nabopaTOpHBIX paOOT MO3BOJISIET CTYACHTaAM YIIyOUTh U
3aKpENUTh TEOPETHUUECKUE 3HAHUS, Pa3BUTHUS HABBIKOB CaMOCTOSTEIBHOIO
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DKCIIEPUMEHTUPOBAaHMsI. BKiIodaeT mMOATOTOBKY HEOOXOMUMBIX I OIBITA
(3KciepuMeHTa) MpuOopoB, 000PYIOBAHUS, COCTABIECHUE CXEMbI-TIJIaHa OIbITa, €ro
MPOBEJICHUE U OMKCAHUE.

Auckyccust

[Ipu mpoBeAeHUM TUCKYCCUU CTYIEHTaM JUIsl OOCYXKIACHHS TpEeIaraiorcs
BOIIPOCHI 0 TE€MaM, OTBEIEHHBIX Ha MPAKTUYECKHE 3aHATUS U JIaDOpaTOpPHBIE
paboThsl (cormacHo pabodeil mporpamMme ydeOHOM muciuruiunHbl). [Ipu oTBeTe Ha
BOIIPOCHI CTYyZICHTAaM HEOOXOAMMO OMPEACIIUTh OCOOCHHOCTH B Pa3BUTHU TEO/IC3UN
B HACTOSIIIEE BpeMsl B 00IaCTH CTPOUTEIHCTBA M SKCIUTyaTaIlH JKEeIIE3HOAOPOKHOMN
UHOPACTPYKTYPHI U )KEIEC3HOJOPOKHOTO MYTH.

IIpakTHYeckue 3aHATHUSA

[IpakTrueckue 3aHATHST —  METOJ  PENPOAYKTHUBHOTO  OOy4YeHUS,
o0eCreunBaroOUil CBSI3b TEOPUHM W TPAKTUKH, COACUCTBYIOIIMN BBIPAOOTKE Yy
CTY/ICHTOB YMEHHMI M HAaBBIKOB IPUMEHEHUSI 3HAHUM, MOJYYCHHBIX Ha JICKIIUU U B
X0JI€ CaMOCTOSITEIbHONU PabOTHI.

[Ipu mnpoBegeHUM NPAKTHUECKUX 3aHATUN CTYIEHTAM IMpeaiaralorcs
BOIIPOCHI JUIsI OOCYXKIEHUSI MO TeMaM, OTBEJCHHBIM Ha MPAKTUYECKOE 3aHSATHE
(cornmacHo paboueit mporpaMme y4eOHOU JUCITUTUINHDI):

KypcoBrbie npoexkr

DTO BHEAyAUTOPHBIM BHUJ CaMOCTOSTENBHOW paboThl cTyneHToB. [locie
IIPOBEPKH KypCOBOM MPOEKT BO3BPAIIACTCS CTyACHTAM JJISI IOATOTOBKH €€ 3allHTe.

3amuTa KypcoBOTO MPOEKTa MPOBOAUTCS Ha 3K3aMCHAIIMOHHON CECCHH U
SBIIICTCSI OCHOBAaHWEM JUTsl TOMyCKa CTyAeHTa K 3adeTy. [Ipu 3ammure KypcoBOTO
MPOEKTa CTYACHTHI JOJDKHBI OTBETHTh HA TEOPETHYECCKHE BOIPOCHI IO €To
TEMaTHUKe.

3auer

3aueT NPOBOAUTCS B 3aJaHHBIM CpPOK, COMIACHO TpaduKy ydeOHOro
mporiecca. 3adeT MpoxoauT B (opme cobOecemoBaHusl MO OuiieTaMm, B KOTOPBIC
BKJIFOUAIOTCSI TEOPETUYECKUE BOMPOCHL. [Ipu BHICTABIEHUU 3aueTa YYUTHIBACTCS
YpPOBEHb MPUOOPETEHHBIX KOMIIETCHIIMM  CTylA€HTA. AYIUTOPHOE BpeMs,
OTBEJICHHOE CTYAEHTY, Ha MOArOTOBKY — 30 MUH.

24



NG wdDE

10.
11.
12.
13.
14,
15.
16.

17.

18.
19.
20.

21.
22,
23.
24,
25.
26.
27,
28.

29.
30.

31.

IIpunoxenne 1
Bonpocsl k 3x3aMeHy

Bonpocs 151 npoBepku ypoBHs o0yuyeHHocTH «3HATD»
CucreMsl 3a3eMIIEHUS JJIEKTPOYCTAHOBOK
VCTOYHMKY NUTAaHUS U IIyHKTHI IPUEMA 3JIEKTPUYECKON SJHEPTUU
OCHOBHBIE CBEJICHHUS O CXeMaX AJIEKTPOCHAOKECHHUS
Pannanbnas cxema
MarucrtpanpHasa cxema
CTpyKTypHBIE CXEMBI
Br160p HampspkeHHs MUTAIOUINX U PaCIpeleIUTENbHBIX CeTer
PekomeHnany 1o BeIOOPY HAIPSKEHUS MUTAIOIIUX CETEN MPOMBIIIIEH-
HBIX [IPEANPUATHI
PexoMenaanuu o BeIOOPY HAIPSKEHUHM paclpeleIUTEeNbHbIX CETEN Bbl-
COKOT'0 HalpsKEHHUS
PexoMenaanuu 1o BeIOOPY HAIPSDKEHUS B JIEKTPUUECKUX ceTsx 10 1 kB
PexoMenaanuu o BbIOOPY HAPSKEHUSI OCBETUTEIBHBIX CETEN
CxeMmbl BHEIIHETO 3JIEKTPOCHAOKEHUS
['my6okue BBOABI 35 — 220 KB
Cxewmbl pacripeienieHus 3aekTposnepruu B cetax 10(6) kB
CxeMbl NUTaHUS pacrpeenuTenbabix MyHKToB 10(6) kB
CxeMbl nUTaHMs TPaHC(POPMATOPHBIX MOACTAHIINI U 3JIEKTPOIPUEMHHKOB
HanpsbkenueMm 10xB.
CxeMbl NUTaHMS PA3IMYHBIX TPYIIT NOTPEOUTENEH (HETUHENHBIX, PE3KO-
NEePEMEHHBIX, HECCUMMETPUYHBIX. . .)
CXeMbl CJIOBBIX U OCBETUTENBHBIX CETEN
CxeMbl CIIOBBIX ceTen
CxeMbl ceTel 2JEKTPUIECKOTO OCBEIICHMS

Bonpocsl asst npoBepku ypoBHs 00yueHHOCTH «YMETbD»
[Inraromas u pacrpenenuTenbtas CeTH OCBEILCHUS
[Toncranium cucteM 3J1EKTPOCHA0KEHUS
Knaccudukanus noactaniuii
CTpyKTypHBIE CXEMbI TPAHCPOPMATOPHBIX MOACTAHIUI
PacnipenenurensHbie ycTpoiicTBa HanpsbkeHneM 6 — 220 kB
OCHOBHBIE 2JIEMEHTBI PACIPEAEIUTENBHBIX YCTPOMCTB
KoMmruiekTHbIE pacnipeAeUTENbHBIE YCTPOMCTBA HaNpskeHueM 6 — 35 kB
KomrnekTHbIe pacnpeneuTeNbHble YCTPOUCTBA CTAIIMOHAPHOTO UCTIOJI-
HEHHWs BHYTPEHHEN
Kowmmnektneie pacnpenenutenbubie yerpoiictBa cepunt KPY/TEL
KoMIuIekTHBIE pacpeAeIUTENbHBIE YCTPOMCTBA BBIKATHOIO UCIIOJHEHMS
BHYTPEHHEN yCTa
Pacnpenenurensubie ycrpoiictBa 6 — 20 kB xomnanuu Schneider Electric
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60

PacnpenenurensHble ssueiikn HanpsbkeHuem 6 — 24 kB cepun SM6
Konctpykuus sueiiku cepuu SM6

DnekTpooOopy0BaHUE, MPUMEHIEMOE B siuelikax cepuu SM6
KoMriekTHbIe pacnpeeuTeNbHbIe YCTPOMCTBA C 3IIEra30BOM U30JISIHEH
HanpspkeHuem |

CxeMmbl pacrpeenuTeNbHbBIX YCTPOMCTB HanpskeHueM 6 — 220 kB co
COOpPHBIMU IIMHAMHU

PacnipenenurenbHple NOJCTaHIUU U PACTIPEAEIUTENbHBIE YCTPOMCTBA
HanpspkenueM 10(6)

Tpanrcopmaropabie oacTanmu HanpsprkeHueM 10(6) kB
KommiektHbie TpanchopMaTopHbie NOICTaHIIMU HanpsikeHreM 10(6) kB

Bonpocs! 1ist npoBepku ypoBHs o0yyenHoctu «BJIAJAETD»
KommiektHeie TpanchopMatopHusie nojactaniuu 10(6) kB nmpomsbliiiieH-
HOT'O THIA

Kowmmnektneie Tpancpopmaropusie oactanuu 10(6) kB ropoackoro
THIA

Kowmmnektneie Tpancopmaropusie nojcraniuu 10(6) kB B OeToHHOM
000JI0uKe

KomrekTHbie TpancopMaTopHbIe TOICTAHIIUA MOAYJIBHOTO TUTIA
Hanpspkenuem 10(6)/0,4

Kommnektnsie Tpancopmaropusie nojacranuuu 10(6) kB HapykHOTO TH-
na

Kommexthbie TpanchopmaropHusie nojactaniuu 10(6) kB tuna «xuock»,
YHUBEpPCAJIbHBIE,

OrpaHnuuTeny nepeHanpsHKEHNN HEJIMHEHBIE

YCTaHOBKM TMONEPEYHONM E€MKOCTHOW KOMIICHCALMU

YCTaHOBKM MPOJOJIBHOM €EMKOCTHOM KOMIICHCAIUH

Perynupyembie yctraHoBku. CI'PM

PITH Ttpanchopmatopa

CumMeTpupyronme ycTponcTBa.

3ayeM YCTaHABIMBAIOT PEAKTOPHI HAa TSATOBBIX MOACTAHIUAX
CriaxuBarolye yCTpOWCTBA HA TATOBBIX MOJCTAHLMIX IMOCTOSSHHOTO
ToKa. OUIBTP-yCTPONCTRBA.

PaspsgHbie ycTpoiicTBa

3a3eMJISIOIIME YCTPOMCTBA TATOBBIX MOJCTAHIIUN

[TocThI CEKIIMOHUPOBAHUS U MMYHKTHI MAPAJIJICIBHOTO COSAMHEHUS.
TsroBele TpaHnchopMaTopbl cuctem 25 u 2x25kB

da3upoBKa TATOBBIX MOACTAHIMN cUCTEM 25 U 2x25kB
Perynupyembie TpancpopMaTopbl ¢ MOJIMarHUIMBAHUEM Ha TATOBBIX
MOACTAHIUSIX MMOCTOSHHOTO TOKA.

BbIHYXJI€HHbIE PEXHUMBI TITOBBIX MOJICTAHIIUN
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|
o

11.
12.

13.
14,

15.
16.

Bonpocsl k 3auery
OCHOBHBIE CBEJICHHS O CXeMaX 3JIEKTPOCHAOKEHUS
PannanbHas cxema
MarucrtpanpHasa cxema
CTpyKTypHBIE CXEMBI
CxeMbl BHEIIHETO 3JIEKTPOCHAOKEHUS
['my6okue BBoABI 35 — 220 kB
Cxewmbl pacripeieneHus 3aekTposHepruu B cetax 10(6) kB
CxeMbl nUTaHUS pacrpenenuTenbabix myHKToB 10(6) kB
Cxembl mUTaHus TPAaHC(POPMATOPHBIX MOACTAHLIUN U SJIEKTPOIIPUEMHHUKOB
Hanpspkenuem 10kB.
Cxembl TUTaHMsI Pa3IMYHbIX TPy MOTpeOuTeneit (HeTMHEHHBIX, PE3KO-
NEPEMEHHBIX, HECUMMETPUYHBIX. . .)
KoMmmuiekTHbIE pacnipeeuTeNbHbIE YCTPONCTBA HaNpskeHueM 6 — 35 kB
KoMIuiekTHbIe pacpeeauTeNbHbIE YCTPOMCTBA CTAMOHAPHOTO UCIIOJ-
HEHUs BHYTPEHHEN
Kommnektneie pacnpenenutenbubie yerpoiictBa cepun KPY/TEL
KoMIuiekTHbIE pacpeeuTeNbHbIE YCTPOMCTBA BEIKATHOTO UCITOJIHEHUS
BHYTPEHHEH ycTa
Pacnpenenurensubie ycrpoiictBa 6 — 20 kB xomnanuu Schneider Electric
PacnpenenurenbHbie sueliky HanpskeHUEM 6 — 24 kB cepun SM6

17. ®OUapTPOKOMIIEHCUPYIOIINE YCTAaHOBKHU
18.YcTaHOBKH MPOAOJIBHON €MKOCTHOM KOMITCHCALIMU
19. ComaxkuBaronme ycrporictBa [loacTaHIMii MOCTOSSHHOTO TOKA.
20. CuMMETpUPYIOIIHE YCTPOMCTBA
21. Bonbroio6aBoUHbIE YCTPOICTBA.
22. KOMMYyTallMOHHAs anmnaparypa TArOBbIX IOJCTAHIMI IEPEMEHHOIO U TIOCTO-
STHHOT'O
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