MUHUCTEPCTBO HAVKU 1 BBICIIET'O ObPA3OBAHMA POCCHICKOM ®EJIEPALINN
CTAPOOCKOJIBCKHUHU TEXHOJIOI'MYECKUU HHCTUTYT UM. A.A. Y'APOBA

(punman) penepanbHOro rocy1apCTBEHHOIO ABTOHOMHOTO 00Pa30BaTEILHOTO YUPEKICHHS
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M. 10.1. Epémenko

15.03.04 ABTromarun3aiis TEXHOJIOTHUECKUX MPOIIECCOB U IPOU3BOJCTB

ABTOMaTI/ISaL[I/Iﬂ TCXHOJIOT'MYCCKUX MMPOLCCCOB U IPONU3BOJACTB

(ropHO-MeTaTy prudecKoe IPON3BOICTBO)

BakaaaBp

Ounas

33ET

CaMOCTOATCIIbHAA pa60Ta

JacoB Ha KOHTPOJIb

108

51

_ 5T

Pacnpeneﬂelme YaCoB JUCHUILIMHLBI IO ceEMeCTPpamM

Cemectp 5 Hroro

Bup 3anaTui VII PIT VII PIT
Jlekuu 17 17 17 17
JlaGoparopablie 17 17 17 17
[IpakTuueckue 17 17 17 17
KonrakTtHas paboTa 51 51 51 51
Cam. paboTa 57 57 57 57
HWroro: 108 | 108 | 108 | 108

T'ox HaGopa 2026.
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HaumeHosaHue

PaspaboTtana B coorerctBuu ¢ OC BO HUTY MUCHUC:

CaMOCTOSITEeIbHO YCTaHABIMBAaEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBHICIIETO 00pa30BaHMs - OaKkaTaBpuar
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1. HEJIX OCBOEHUSA

Henp  gucuumiueel  —  QopMuUpoBaHME y  oOydarommxcs — crnocoOHOCTed  BblOopa ¥ HCIIOJIB30BAaHUS
JIEKTPOOOOPYIOBAHUS PA3THYHOTO HA3HAUSHHUS U TSI PA3INYHBIX YCIOBHH SKCILTY TalliH.

3amaun TUCUMIUIAHBL:

H3ydeHHe THIIOB, XapaKTEPUCTUK, OCOOSHHOCTEH KOHCTPYKLIHMH, CXeM, TPHHIWIOB M PEXKUMOB paboTHI
3NEKTPOOOOPYAOBAHHS IPOMBIIUICHHBIX TPEATIPHATHI.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOW MPOT'PAMMBI

Huxkn (pazgen) OIT: | F1.B

2.1 TpeGoBanus K NpeABapuTeIbLHON MOATOTOBKE 00y4aloLIerocs:

2.1.1 | Maremaruka

2.1.2 | ®usnka

2.1.3 | DnekTpoTexHHUKa

2.2 JMCUMIUINHBI M IPAKTHKH, 1)1 KOTOPBIX 0CBOEHHE AAHHON THCHHMIIJIMHBI HE00X0AMMO KaK
npeuiecTBYOIEe:

2.2.1 | TexHUYECKHE CPEJICTBA ABTOMATH3ALINH

2.2.2 | ABTOMAaTH3MPOBAHHBIC CPEICTBA TUATHOCTHKH 000PYI0BaHHS

3. ”HAUKATOPBI ®OPMUPOBAHUSI KOMIETEHI[U,
COBMEHNIEHHBIE C PE3YJBTATAMU OBYYEHMUS 110 JUCHUIIJIMHE

OIIK-11: Cnioco6eH NpoBOAUTH HAYYHbIE IKCIIEPUMEHTHI € HCNO0JIb30BAHHEM COBPEMEHHOTO
HCCJIeI0BATEIbCKOr0 000PYI0BaHUS M MPHOOPOB, OLIEHUBATH Pe3YJIbTATHI HCCJIEI0BAHMIT

3Hath: OITK-11-31 3HaTh BUABI AJIEKTPOOOOPYAOBAHNUS TIPOMBIIUICHHBIX TPEANPHUITHI

OI1K-11-32 3HaTh NpUHIMIIEL PA0OTHI PA3IMYHOTO IEKTPOOOOPYAOBAHHS
YMeTs: OI1K-11-Y1 VYmMeTh 000CHOBBIBATh THIIBI M TAPAMETPHI BHIOUPAEMOT0 3JIEKTPOOOOPY IOBAHUSL
Bnanets: | OIIK-11-B1 Bnaners HaBbIKOM BbIOOpA AJIEKTPOOOOPYAOBAHUS PA3IMYHOTO Ha3HAYCHHUS

IK-1 Cnoco6HOCTH:

NPUMEHSATH METOABI U CPeACTBA H3MePEeHUsl IKCILIYATAIIMOHHBIX XapaKTePUCTHK, KOHTPOJISI TEXHUYECKOT0
COCTOSIHUS M JUATHOCTHKH CPEJICTB U CHCTEM aBTOMATH3AIUH; HACTPOHKH U 00CTyKUBAHUSA CHCTEMHOTO,
HHCTPYMEHTAJIBLHOT0 ¥ MPHUKJIAJHOI0 MPOrPAMMHOI0 o0ecrevyeHusl JaHHBIX CPeICTB U CHCTEM;

COCTABJATH U 0OPMIIATH THMOBYIO TEXHHYECKYIO TOKYMEHTAIMIO; BHINOJHATH PadoThI 10 HAJIA/IKe,
HACTPOJiKe, peryJiupoBKe, ONLITHOI MPOBepKe, perJiaMeHTHOMY TEXHHYECKOMY, IKCILTYaTAIlHOHHOMY
00C/TY’KHUBAHHUIO 000PYA0BAaHMA, CPEJCTB M CHCTEM ABTOMATH3AIMH, CPEICTB U CHCTEM CHENHAIBLHOTO
NMPOrpaMMHOI0 o0ecneYeHns;

T'oToBHOCTB:

Y4acTBOBATH B MpHeMKe, BHeIPeHUH, 0CBOCHHH, HCTILITAHUSIX, PEMOHTE, THATHOCTHKE CPeICTB H CHCTEM
aBTOMATH3ALMM M UX TEXHHUYECKOT0 OCHAIIEHHS; COCTABJIAITH 3asiBKM HA 000PY/10BaHHE U 3aNIACHbIE YACTH U
NMOATOTABJHBATH TEXHHYECKYIO TOKYMEHTAIIMI0O HA PEMOHT.

3Hath: ITK-1-31 3HaTh mapameTphl 3JIEKTPOOOOPYAOBAHHUS
ITK-1-32 3HaTh pexuMbl paboThI JIEKTPOOOOPYA0BAHUS
Ymerts: [MK-1-Y1 YMmets BEIOMpATh 31€KTPOOOOPYAOBaHHE PA3INIHOTO HA3HAUEHHS C COOJIOICHUEM 3aIaHHBIX

TpeOOBaHUI1 MPU MPOCSKTUPOBAHUN OOBEKTOB PO(PECCHOHAIBHON ICATEILHOCTH

[IK-1-Y2 YMeTs onpeaensTh mapaMeTphl SIEKTPOOOOPY T0OBaAHS

ITK-1-Y3 YMeTh paccUuTHIBATH PEXUMBI pabOTHI 2IEKTPOOOOPYI0BAHUS

[TK-1-Y4 YMmeTh 00ecrieunBaTh pesKHMbI pabOThI 3JIEKTPOOOOPYAOBaHHS IPOMBIIIUICHHBIX MPEANPHUSITHIA

Brnaners: | IIK-1-B1 Bnaznets HaBblkamMu pacuéra napamMeTpoB 3JIEKTPOOOOPYIOBaHUS MPOMBIIITIEHHBIX [IPeIPUATHH
ITK-1-B2 Bnaners HaBbIKAMHU pacdéTa pesKUMOB pabOoTHI AIEKTPOOOOPYAOBAHHS TTPOMBIIILIEHHBIX
MIPENpHUATUI

[1K-1-B3 Bnaners HaBbIKaMu obecriedeHns: TpeOyeMbIX pe)KUMOB U TapaMeTPOB pabOThI
IEKTPOOOOPYIOBAHUS TPOMBIIICHHBIX NPEIIPUSTHH

4. CTPYKTYPA U COAEPXKAHUE

JIntepatypa
Kox |HammenoBaHue pa3jiesioB H TeM /BH] KosmuecTBo |
Cemectp Komnerenuuu ITpumeuanue
3aHATHSA 3aHATHSA/ 4acoB 3J1eKTPOHHbIE
pecypchl
Paznen 1. O6urue TpedoBanus K
3J1eKTPO0OOPYI10BAHMIO
MPOMBIILIEHHBIX MPeNPHsITHI
1.1  |Buasl 3neKTpo0OOpyI0BaHUS 5 1 OIIK-11-31 J21
MIPOMBIIIJICHHBIX IPEIIPUATHH. IIK-1-31 22
Knaccuguxarus
NIEKTPOOOOPYIOBAHHUS IO CTENICHU
3allUTHI. Kinnmaruyeckue YCJIOBHUSA U




KaTEeTOpUH Pa3MeLICHUs
anekTpoobopynoBanus /Jlex/

1.2 |CamocTosTeNbHOE H3YUYCHHE OIlK-11-31 J121
sureparypsl /Cp/ K-1-31 22
Paznen 2. DaekTpuueckue
anmapaTbl YIpaBJeHHUsI W 3aIHTHI
2.1 |[InaBkue nmpemoXpaHUTEIH. OIlK-11-31 J1.1
ABTOMaTHUYECKHE BBIKITIOYATENH. Pene, OIIK-11-32 113
KOHTAKTOPBI U MATHUTHBIC ITyCKATEIH. IK-1-31 J21
YcTpolcTBa 3aIUTHOTO OTKITIOYEHHSI. IK-1-32 122
/Jlex/ 124
01
2.2  |BbIOop mmaBKHX IperoxpaHuTeaen u OIIK-11-31 J1.1
aBTOMaTHYECKHX BbIKIIouaresei /TIp/ OIlK-11-32 J13
OIIK-11-V1 121
OIIK-11-B1 122
IK-1-31 123
IK-1-32 01
IK-1-V1
MK-1-V2
[K-1-V3
[K-1-B1
ITK-1-B2
2.3 |BbI0Op KOHTAKTOPOB, MATHUTHBIX OIlK-11-31 J1.1
Imyckareneii, Teroslx peie /IIp/ OIIK-11-32 113
OIIK-11-V1 122
OIIK-11-B1 21
MK-1-31
ITK-1-32
MK-1-V1
MK-1-V2
[K-1-V3
MK-1-V4
IK-1-B1
MK-1-B2
2.4  |HccnenoBaHHe aBTOMAaTHUYECKUX OIlK-11-31 111 JlaGoparopHas
BhIKIIOYarenei /JIp/ OIlK-11-32 J13 pabora
IK-1-31 122 BBITIOJIHSIETCS Ha
I1K-1-32 J31 nabopaTopHOM
[K-1-V2 CTEHJIE
[IK-1-¥3 «DneKTpuvecKue
TTIK-1-B1 anmaparel» (ayn.
MK-1-B2 1/522)
I1K-1-B3
2.5 |UccnenoBaHue miiaBKuX OIIK-11-31 J11 JlaGoparopHast
npepoxpanuteneit /Jp/ OIIK-11-32 113 pabora
[1K-1-31 21 BBINOJIHACTCS Ha
IK-1-32 J131 nabopaTopHOM
[IK-1-Y2 CTEHIIE
[K-1-V3 «DNeKTpUIecKue
ITK-1-B1 anmaparsl» (ay/.
IK-1-B2 1/ 522)
I1K-1-B3
2.6 |HccrnemoBaHue IPOMEKYTOUHBIX pelie, OIIK-11-31 J11 JlaGoparopHas
KOHTaKTOPOB ¥ MAarHUTHBIX OIIK-11-32 J11.3 pabora
ITyCKaTeNed OCTOSIHHOTO U [1K-1-31 122 BBITIOJTHSIETCSI HA
nepeMeHHOro Toka /JIp/ IK-1-32 J131 71a00paTOpPHOM
I[IK-1-Y2 CTCHJIC
IK-1-V3 «OnexTpudeckue
TIK-1-B1 anmapatsl» (ay.
I1K-1-B2 1/ 522)
IK-1-B3
2.7 |Hccnemosanue Temiosoro pesne /JIp/ OIIK-11-31 111 JlaGopaTopHas
OIIK-11-32 J11.3 pabora
IK-1-31 122 BBITIOJHSIETCS Ha
I1K-1-32 J131 71a60paTOpPHOM




MK-1-V2 CTeHze
[K-1-V3 «DneKTpudecKue
IK-1-B1 anmaparsl» (ay/.
I1K-1-B2 1/ 522)
[K-1-B3
2.8 |HccrnenoBaHue penie MAKCHMAIEHOTO 3 OIIK-11-31 122 JlabopaTopHas
Toka /JIp/ OIlK-11-32 J131 pabota
[K-1-31 BBITIOJHSIETCS Ha
I1K-1-32 nabopaTopHOM
[K-1-y2 CTEHJIE
IK-1-V3 «DNEeKTpUIECKUE
[IK-1-B1 anmnaparsl» (aya.
[K-1-B2 1/ 522)
I1K-1-B3
2.9 |CamocTosTenbHOE U3yUeHHE 14 OIlK-11-31 J1.1
nuteparypsl. [loarotoBka k OIlK-11-32 J13
NPaKTUYECKUM 3aHATUAM. [loaroroska OIIK-11-B1 121
K BBIIIOJIHEHUIO U 3aLIUTE OIIK-11-V1 122
nabopaTopHbIX pabot. BrinonHeHue IK-1-31 J123
nomainsero 3aganus. /Cp/ I1K-1-32 24
IK-1-V1 J131
MK-1-V2 21
IK-1-Y3
MK-1-V4
ITK-1-B1
MK-1-B2
I1K-1-B3
Pa3gen 3. BoicokoBOJIbTHBIE
JJIEKTPUYECKHE aNNaPaThI
3.1 |BBICOKOBOJIbTHBIE BBIKIIIOUATEIH. 2 OIIK-11-31 111
PaswenuuuTenu, OTACIUTEIN 1 OIIK-11-32 J11.3
KOPOTKO3aMbIKaTeld. BhIKITtouarenu I1K-1-31 J21
Harpy3ku /Jlex/ IK-1-32 122
J124
3.2 |BbIOOp BBICOKOBOJILTHBIX alapaToB 2 OIlK-11-31 J1.1
Mp/ OIIK-11-32 1.3
OIIK-11-V1 21
OIIK-11-B1 122
MK-1-31 124
IK-1-32
IK-1-V1
IK-1-V2
IK-1-VY3
IK-1-B1
MK-1-B2
3.3 |CamocTosiTenbHOE H3yueHHE 14 OIlK-11-31 111
mutepatypsl. [loaroroBka x OIIK-11-32 J13
MPaKTUYECKUM 3aHATUSM. OIIK-11-V1 J21
BrinonHenne goMaiHero 3agaHus. OIIK-11-B1 J12.2
/Cp/ ITK-1-31 124
IK-1-32
IK-1-V1
MK-1-V2
IK-1-Y3
IK-1-B1
MK-1-B2
Pasnen 4. OcBeTuTe/IbHBIE
YCTAaHOBKH
4.1 |OCHOBHBIE CBETOTEXHUYECKHE 2 OIlK-11-31 J11.2
BEJIMYHMHBL. DJIEKTPUYECKHE UCTOUHUKHI OIIK-11-32 J11.3
cseta /JIex/ IK-1-31 J21
IK-1-32 123
J124
4.2  |OnpeneneHue OCHOBHBIX ITapaMeTPOB 2 [1K-1-31 J11.2
3JEKTPUIECKUX UCTOYHUKOB CBETA. IK-1-32 J21
Mp/ MK-1-Y2




IK-1-¥3
IIK-1-B1
IK-1-B2

4.3

MeTo/1b1 pacdéTa OCBETUTEIBHBIX
YCTaHOBOK MPOMBIIIICHHBIX
npeanpusitui /Jlex/

IK-1-31
IK-1-32

12
J21

4.4

Pacuér ocBemenus
MIPOU3BOJCTBEHHOTO omenienus /IIp/

OIIK-11-31

OIIK-11-V1

OIIK-11-B1
IK-1-31
IK-1-32
IK-1-V1
MK-1-y2
IK-1-Y3
IK-1-V4
IK-1-B1
IK-1-B2

112
J21
124

45

OcBeTHTeNbHBIE CETH IPOMBIIUICHHBIX
npeanpustuii /JIex/

OIIK-11-31
IK-1-31
IK-1-32

112
113
J121

4.6

BbI60p MPOBOTHUKOB OCBETUTEIBHBIX
ceTel M anmaparoB ux 3amurel /TIp/

OIIK-11-31

OIIK-11-V1

OIIK-11-B1
IK-1-31
IK-1-32
IK-1-V1
IK-1-V2
IK-1-V3
IK-1-v4
IK-1-B1
I1K-1-B2

J11.2
113
J121

4.7

CaMocCTosTeNIbHOE U3ydYEHHE
nureparypsl. [loaroroBka k
MIPAKTUYECKUM 3aHATHUSIM.
BerInosnHeHne foMalHero 3a1aHus.
/Cp/

18

OIIK-11-31
OIIK-11-32
OIIK-11-V1
OIIK-11-B1
MK-1-31
[1K-1-32
MK-1-V1
[1K-1-Y2
IK-1-V3
[1IK-1-V4
[K-1-B1
MK-1-B2

J11.2
113
121
124

Paznes S. DiekTpoTepMuyeckue u
3JIEKTPOTEXHOJOTHYEeCKHEYCTAHOBKH

51

Y CcTaHOBKH 3JIEKTPUYECKOTO HArpeBa.
DJIEKTPOTEXHOJOTHYECKUE YCTAHOBKU
/J1ex/

OIIK-11-31
OIIK-11-32
IK-1-31
IK-1-32

J11.2

5.2

Pacuér napameTpoB u pexxuMoB
paboThI AEKTPOHArpEeBaTEIBHBIX
ycranoBok /IIp/

OIIK-11-31
OIIK-11-32
IK-1-31
IK-1-32
IK-1-V2
MK-1-V3
IK-1-V4
IK-1-B1
MK-1-B2

112

53

CaMocTosITeNbHOE U3YyUEHUE
smteparypsl. [Toaroroska k
MIPAaKTUIECKUM 3aHATHSIM. /Cp/

OIIK-11-31
OIIK-11-32
IK-1-31
IK-1-32
MK-1-V2
IK-1-Y3
IK-1-V4
[1K-1-B1

J11.2




| | | | DOK-1-B2 | |

5. ®OHJ1 OHEHOYHBIX MATEPHAJIOB

5.1. Bonpochl Jisl caMOCTOSITeIbHOIi OATOTOBKHU K IK3aMeHY (3a4€Ty ¢ OLleHKOi)

OK3aMeH He NPeLyCMOTPeH

5.2. Ilepeyennb paGoT, BHIMOJHAEMbIX N0 THCIIUTLINHE

[Mo aucruniMHe NpeIyCMOTPEHO: BBIIOIHEHHE 2 JOMAITHUX 3alaHui B opMe pacuéTHo-Tpaduyeckux pador;
BBINOJTHEHUE | 3amuTa 5 nabopaTtopHeix padot [JI 3.1], npoxoxaeHne TpEX KOHTPOJILHBIX TECTUPOBAHUMN

5.2.1 lIpumep yc/10BHi AOMAIIHUX 3aJaHUIH ¥ BONPOCOB IS MX 3AIUTHI

Jomammnee 3aganme Ne 1. Boibop ammaparoB ynpaBieHUs M 3alllUThl JUIT aCHHXPOHHOTO JBHUTATeNsl M IIEXOBOM
tpaHchopmatoproit moxacrannuu (OIIK-11-31, OIIK-11-32, OIIK-11-V1, OIIK-11-Bl1, IIK-1-31, I1K-1-32, [1K-1-V1,
IK-1-Y2, IK-1-Y3, [1IK-1-Y4, T1IK-1-B1, [1K-1-B2).

3amaua 1. Jns acunxponHoro apurarens tuna 4A225M6 momoOparh 3ieKTpUYEecKHE ammapaTbl MyCKa W 3allHThI
(myckaTenp C TEIUIOBBIM pelie, aBTOMAaTHYCCKUI BBIKIIOYATENb, pelie KOHTpois (a3, mpemoxpaHutenb (0o
ABTOMATHYECKUH BBIKIIOYATENb) B LEMH YHPaBICHUS, KHONKH YIpPaBIeHHS). HauepTUTh NPUHINMIHAILHYIO CXEMY
yIpaBJICHUS JIBUTATEIICM.

3amava 2. K mmHam 1nexoBoit aByxTpaHcopmatopHoit moxactaniuu 10/0,4 kB ¢ TpaHchopmaropamMu MOIIHOCTBIO
1000 kB-A mnonkiroueHa JIBUTaTeNbHAs Harpy3ka MomHocTblo 445 kBt (C0S¢p = 0,67) M ocBeTUTENbHas Harpyska
MotHocThio 11 KBT (CoS@ = 0,95). HeoOxoauMo BEIOpaTh KOMMYTAIMOHHBIC anmnapaTsl Ha mmmHax HH u BH noacraniumn
(na cropone HH — aBTOMaTH4YeCKHe BBIKIIOYATENH, Ha cCTOpOHe BH — BHICOKOBOJIBTHBIC BBIKIIOUATENN U Pa3beTHHUTEIH.
MakcumanbHblid TOk Ha muHax 10 kB tpancdopmaropHoii moacranimu 4,1 kKA. HauepTuTh yIpoIieHHy 0 OTHOJIMHEHHY IO
CXeMy MOJICTaHIIMHU CO criel(uKanueii BBIOpaHHOTO 000pyA0BaHuUS.

Bomnpocs! s 3amuThl qomarrnero 3aaanus Ne 1 (OIIK-11-31, OTIK-11-32, TIK-1-31, TTIK-1-32):

Jis Kakux 1eneil B cXeMaxX yYIpaBJICHHS M 3allldThl ACHHXPOHHBIX JIBUTATENCH HCIOJB3YIOTCS aBTOMATHUECKHE
BBIKJTFOUATEIH?

Kakum 00pa3om oCyIeCTBISECTCS 3alUTa OT TIEperpy30K B MArHUTHOM IycKaTelne?

TTosicHUTE PUHIMIT IEHCTBHUS HJICKTPUIECKON OJIOKHUPOBKU B CXEME MarHUTHOTO ITyCKaTeJIsl.

JIJis 4ero mpu UCIOJIb30BAHUHU B KAUECTBE BHICOKOBOJIBTHOTO amliapara YIpaBJICHUs BBIKIFOUATEIS HATPY3KH UCTIONB3YIOT
BBICOKOBOJIBTHBIE MIPEAOXPAHUTEIN?

OT kakoro pexxuma paboThl IOIDKEH OBITh OTCTPOCH HOMMHAIBHONW TOK IUIAaBKOW BCTABKM MPU HCIOJIB30BAaHUH
MPEOXPAHUTENIS TSl 3alIMTHI CHIIOBOTO TpaHchopmaropa?

TTosicHUTE TIOHATHE «CENEKTUBHOCTHY Ha PUMeEpe BHIOOpA 3alUTHBIX alllapaToB.

Jomamnee 3aganme Ne 2. Pacuér ocemenus npomsbiinienHoro nomemenus (OITK-11-31, OIIK-11-32, OTIK-11-V1,
OIIK-11-Bl1, IIK-1-31, [1K-1-32, T1K-1-¥ 1, [1K-1-¥2, [1K-1-Y 3, [1K-1-Y4, [1K-1-B1, TIK-1-B2).

JInst Ky3HEUHOTo Iiexa MIomanslo 36X24 M BBICOTOM 8 M MeToJOM Kod(QUIMEHTa UCHONb30BaHMS BBIIOIHUTH PACUET
JNIEKTPUYECKOTO OCBEIIEHMS: BBIOPATh THIl CBETHWJILHUKOB, Pa3MECTUTh WX IO IUIOIMAOM IeXa, BHIOpPATh THI JIaMITHI,
paccuuTaTh SNEKTPUUECKYIO HArpy3Ky OCBETHUTEIbHBIX YCTAHOBOK, BBIOpDAaTb CEUEHHE NUTAIOMINX IPOBOAHHKOB U
3aIlUTHBIE anmaparsl ceTh. Pa3psa padoT, BemoiHsAeMbIX B 1exy — llla; koaddunuenTs! orpaxenus: ot nona — 30 %, ot
cren — 10 %, ot pabouelr moBepxHocTH — 10 %. HapucoBarh cxemy pa3MellleHHsS CBETHIILHHKOB Ha IUIAHE IieXa |
INEKTPUUYECKYIO CXEMY MUTAIOIIEH CETH.

Bompocs! st 3amuThl qomarrrero 3aganus Ne 2 (OIIK-11-31, OTIK-11-32, TIK-1-31, T1IK-1-32):

Kakue TUIBI MCTOYHUKOB 3JICKTPUYECKOTO OCBELICHUS MOTYT HCIOJB30BaThCs Ul OCBELICHUS MPOM3BOJCTBEHHBIX
IIOMEILEHUNA?

OT yero 3aBUCHUT BBIOOP 3HAYCHUS KOAIPPHUIMEHTA UCTIONB30BAHUS MPH PacyETe OCBEICHHS?

Kak 10/mKHBI NOJKITIOYATHCS pa3psHbIC JIAMITBI B OCBETUTEIILHYIO CETh IS UCKIIIOYCHHS CTPOOOCKOMHUecKoro s¢dekra
B IIPOM3BO/ICTBEHHOM ITOMEIICHUH?

Kak 1omKHBI COOTHOCUTBHCSI HOMHWHAIIBHBIE TOKH pacleNuTeNeld aBTOMATHUECKUX BBIKIIOUYATENeH, 3allUIIaroIInx
MarucTpajibHbIe U TPYIIIOBBIC JINHUU?

Kak momKHBI COOTHOCHTBCS UTHTENHHO IOITyCKaeMbIH TOK KaOenbHOW JHMHWA W HOMHHAJIHHBIA TOK aBTOMAaTHYECKOTO
BBIKJIFOYATEJIS, HCTIOIB3YEMOTO sl €€ 3aiuThl?

5.2.2 IlpumMep BONIPOCOB /ISl 3aLUTHI JIAGOPATOPHBIX padoT

Jla6opaTopHas padota Ne 1 (OIIK-11-31, OIIK-11-32, TIK-1-31, TIK-1-32, T1K-1-Y2, I1K-1-V¥3, TIK-1-B1, [1K-1-B2, I1K-
1-B3). UccnemoBanne aBTOMAaTUIECKUX BBIKITIOUATEICH.

Bomnpocsr ms 3amuter (OT1K-11-31, OTIK-11-32, TIK-1-31, T1K-1-32):

KakoBo Ha3HaueHNE aBTOMaTUYECKUX BBIKIIOYATENEH?

3 KaKkux cOCTaBIAIOMNX CKJIAJBIBAETCS BpeMsl cpabaThIBaHUs aBTOMaTa?

IlepeuncnuTe OCHOBHBIE Y3/IbI aBTOMATOB U UX Ha3HAUCHUE.

Kakue Buabl pacuenuTesne Bbl 3HaeTe, U KAKOBBI X QYHKINAU?

Kakue npuHIUNb] rameHus Jyry UCHONb3yI0T B aBTOMATUYECKUX BBIKIIOYATEIAX ?

Kakoit Bu MMeeT xapakTepuCcTHKa TEIJIOBOTO pacuenurens?




Hepetmcnme OCHOBHBIC ITapaMETPbl aBTOMATHYCCKUX BBIKJTFOUATETICH.

JlaGopaTopHas padota Ne 2 (OITK-11-31, OIIK-11-32, TIK-1-31, TIK-1-32, T1K-1-VY2, I1K-1-V¥3, TIK-1-B1, [1K-1-B2, I1K-
1-B3). HccnenoBanue M1aBKUX IpeJOXpaHUTENeH.

Bomnpocsr s 3amutel (OT1K-11-31, OTIK-11-32, TTIK-1-31, T1K-1-32):

Jli1s1 "ero npeHa3HAYEeHbI IPEJOXPAHUTENN?

Kakune MaTepualibl UCTIONB3YIOT VIS TUIABKUX BCTaBOK? Kakue TpeOoBaHUS PEABSIBISAIOT K 3TUM MaTepuanam?
[epeuncnuTe OCHOBHBIE ApaMETPHI IPETOXPAHUTEIICH.

Urto Takoe «IOTpaHUIHBIA TOK»?

J1s1 4ero B 3aCBIITHBIX MIPEJOXPAHUTEISAX IPUMEHSIIOT HECKOJIBKO MapajuiesIbHbIX IUIaBKUX BCTABOK?

KakoBbl iperMy1iecTBa GUrypHOH MIIaBKOW BCTABKU 10 CPABHEHHUIO C BCTABKOMW IMIOCTOSHHOTO CeUCHHS?

UYro Takoe «MeTasuryprudeckuii apdexr» B npepoxpanutesnsax? s yero o npumMeHsiercs?

Kaxk BnuseT (Ipu IpOYMX PaBHBIX YCIOBHUSX) HATMYKE B IIPEOXPAHUTENE HAIIOJHUTEIS HA BPEMs €ro cpabaThIBaHuUsA?
Kak 10/mKHBI COOTHOCUTBCS 3alIUTHAS XapaKTePUCTUKA MPEIOXPAHUTENS U Harpy304Has XapaKTepHCTHKA 3aIlIUIIaeMOro
o0bekTa?

JlaGopaTopHas padota Ne 3 (OITK-11-31, OIIK-11-32, TIK-1-31, TIK-1-32, T1K-1-VY2, I1K-1-V¥3, TIK-1-B1, [1K-1-B2, [1K-
1-B3). HccnenoBaHue NpoMexyTOUHBIX pelle, KOHTAKTOPOB U MATHUTHBIX ITycKaTesIed IOCTOSHHOIO U IIEPEMEHHOI0 TOKA.
Bomnpocsr s 3amuter (OT1IK-11-31, OTIK-11-32, TIK-1-31, T1K-1-32):

Kakoii BuI nMeeT XxapakTepucTHKa ynpasiieHus pesie?

Yro takoe k03 (dUIMEHT BO3Bpara pee?

MoxxeT 11 ko3¢ duIeHT Bo3Bpara pese ObITh paBeH eaunule? Ilouemy?

YeM 0TIMYAIOTCS TOJSIPHU30BaHHBIE U HENOJISIPU30BaHHEIE perie?

Jlns gero npeaHa3HaueHbl KOHTAKTOPBI U MATHUTHBIE ITyCKaTeIn?

3 KakuX OCHOBHBIX y3JI0B COCTOUT KOHTaKTOp?

Jns gero npeaHa3zHaYeHbl KOPOTKO3aMKHYThIE BUTKH B MAaTHUTHON CHCTEMe KOHTaKTopa?

Kakum 00pa3oM ocyIecTBISETCS ralleHle 1yr'd B KOHTaKTopax?

Kakum 06pa3oM oCyIecTBISIeTCS 3alIUTa OT Meperpy3KH B MArHUTHOM ITycKaTese?

HapucoBarh cxeMmy yHpaBieHUs aCUHXPOHHBIM JBUraTeleM C IIOMOIIbI0 MarHUTHOIO IycKaTels (PeBEpCUBHYIO U
HEPEBEPCUBHYIO).

JlaGopaTopHas padota Ne 4 (OITK-11-31, OIIK-11-32, TIK-1-31, T1K-1-32, T1K-1-V2, I1K-1-V¥3, TIK-1-B1, [1K-1-B2, [1K-
1-B3). MccnenoBanue TEIUIOBOTO peie.

Bomnpocsr s 3amutel (OT1IK-11-31, OTIK-11-32, TIK-1-32, TIK-1-31):

HazoBuTe OCHOBHBIE 3JIEMEHTBI KOHCTPYKIIMHU TEIUIOBBIX peJie.

Kakue Buibl OMMeTaUIMUECKHUX TUIACTHH IPHMEHSIOTCS B TEIUIOBBIX peie?

Kak perynupyercst Tok cpabaTbIBaHUS pelie ¢ HEOCPEACTBEHHBIM U KOCBEHHBIM HAarpeBom?

Kak obecrieunBaeTcsi MTHOBEHHOE BKIIIOUEHHE H pa3MBIKAHHUE KOHTAKTOB B TEIUIOBBIX peie?

Kak 3aBucut Benu4rHa nporuda miacTUHbBI OT €€ JUTMHBI M TOJIIINHBI?

HazoBute 0CHOBHBIE HEOCTATKU TEILIOBBIX Pelle.

Jlaboparopnas padora Ne 5 (OITK-11-31, OIIK-11-32, ITK-1-31, I1K-1-32, ITK-1-Y2, TIK-1-VY3, TIK-1-B1, TIK-1-B2, TIK-
1-B3). HccnenoBanue pene MakCUMalnbHOTO TOKA.

Bompocsr s 3amuter (OT1K-11-31, OTIK-11-32, TIK-1-31, T1K-1-32):

Jlist gero mpeaHa3HadeHbl MAKCHMAITbHbIE TOKOBBIE pere?

Kakum 06pa3oM perynupyercst TOK cpadaThIBaHUs y HJIEKTPOMAarHUTHBIX MAaKCUMAaJIbHBIX TOKOBBIX peie?

TTouemy k03¢ uIMEeHT BO3BpaTa Y MAKCUMAIIbHBIX PEJIC MEHbIIE SAMHUIIBI?

Kakue ObIBalOT pesie MaKCUMAaIBHOTO TOKA 110 MIPUHLUITY TeHCTBUS?

Kak 0T/IH4aroTcsi BpeMsITOKOBBIE XapaKTEPUCTUKH DIICKTPOMATHUTHBIX M MHYKIIHOHHBIX TOKOBBIX pesie?

Toyemy ko3¢ duIeHT BO3BpaTa pee MaKCHMAaIbHOTO TOKa, KaK IIPABUIIO, BBIIIE, Y€M Y TPOMEKYTOUYHBIX pee?

5.2.3 Ilpumep BONPOCOB /ISt KOHTPOJIHLHOTO TECTUPOBAHNS NMPH NMPOBeeHNN TeKyIel aTTecTanun
Pazpen 1.
Knaccudukarms 31eKTpoo6opy10BaHus O CTENeHH 3aIuThl. KimMaTiHyeckne yCIoBUst U KATErOPUH pa3MeleH s
anektpoobopynosauns (OITK-11-31; TIK-1-31)
1. CrerneHb 3aIIUTHI AJIEKTPOOOOPYAOBAHUS OT BO3JCHCTBHS OKPYKaIOIIEH cpeibl 0003HaYaeTcsl. . .
unjekcoM IP u tpemst nndppamu
unjexcoM |M u getsipeMs nudpamu
naaexkcoM IP u nyms mudpamu
uaaexcoM |C u 6ykBeHHO-ITU(POBBIM KOIOM

2. Nunexcom IP u nByms nudpamu obo3HadaeTcs. ..

HCIIOJTHCHUEC DJICKTPUYCCKUX MAIIIUH I10 CHOCO6y MOHTaXxa

HCIIOJTHCHHUEC DJICKTPUYCCKUX MAIIIUH I10 CHOCO6y OXJIAXXKACHUS

CTEIICHB 3aIUTHI JICKTPOOOOPYAOBAHHS OT BO3ICHCTBHSI OKPYIKAIOIICH CPEabl




KIIMMAaTHYCCKOC UCIIOJTHCHHUEC 3J'IeKTpOO60pyL[OBaHI/IH

3. Ecnu nocieqHue cCMMBOJIBI B 0003HAYEHUH DJIEKTPOOOOPYI0BaHUs Y3, TO 3TO O3HAYAET. ..

VY — KIIMMaTHYeCKOEe MCIIOJIHEHHE JUI YMEPEHHOTO KIINMaTa, 3 — UCIOJIHEHHUE 110 CrIoco0y pa3sMeIeHust JUIs
9KCIUTyaTallK B 3aKPBITHIX TIOMELICHUSIX C ECTECTBEHHOW BEHTHIISILIMEH 0€3 HCKYCCTBEHHO PETYJINPYEMBIX
KJIMMaTHYECKUX YCIOBUI

V¥ — KIIMMaTHYeCKOE UCTIONHEHHE TSI yMEPEHHO XOJIOHOTO KIIMMaTa, 3 — UCIIOIHEHHE 110 CIIOCO0Y pa3MeneHus
JUISL SKCIUTyaTalliy B 3aKPBITHIX MOMEICHUSX C €CTECTBEHHON BEHTHIIAIMEH 03 HCKYCCTBEHHO PETYIHPYEMBIX
KIIMMaTH9ECKUX YCIOBHUI

VY — KIIMMaTHYECKOE UCTIONHEHNE ATl yMEPEHHOTO KIMMaTa, 3 — UCIOJIHEHHE 110 CII0CO0y pa3MEeIeHHs AT
9KCIUTyaTallM Ha OTKPHITOM BO3JlyXe

Y — KIIMMaTHYeCKOE UCTIONHEHNE TSI yMEPEHHO XOJIOHOTO KIIMMaTa, 3 — UCIIOIHEHHE 110 CIIOCO0Y pa3MeneHus
JUISL 9KCIUTyaTallui Ha OTKPBITOM BO3JlyXe

4. Uupexcom IM 1 yetsippms nudpamu o603HaYaeTcs. . .

WCIIOJIHEHHE HJICKTPUYECKUX MAIIHH 110 COCO0Y MOHTa)Ka

UCIIOJIHEHHE 3JICKTPHUYECKUX MAIIHH 110 CIOCO0Y OXJIaXICHUS

CTETEHb 3alUTHI AIEKTPOOOOPYAOBaHUS OT BO3JCHCTBHS OKPYIKAIOIIEH Cpe/Ibl
KIAMaTHYECKOE UCTIOIHEHUE 3IEKTPOOOOPY IOBAHUS

5. Nanexcom IC 1 OykBeHHO-ITU(PPOBHIM KOJOM 0003HAYACTCH. ..

MCIIOJTHEHHE JIEKTPHYESCKUX MALIHH [0 CIOCO0y MOHTa)a

UCIIOJTHEHHE JIEKTPHYESCKUX MAIHH 10 CIIOCO0Y OXJIaXKICHUS

CTETEeHb 3alUTHI AJIEKTPOOOOPYAOBaHUS OT BO3JCHCTBHS OKPYIKAIOILIEH Cpe/Ibl
KIMMaTHYECKOE UCIIOIHEHUE 3IEKTPOOOOPYy JOBAHUS

Pasznen 2. YcnosHble 0603HaueHus snekrpuueckux mamun (OITK-11-31)
6. Ha pucyHke npuBeieHO 0603Ha4YEHHE. . .

O=

ACMHXPOHHOT'O JIBUTaTelNsl ¢ KOPOTKO3aMKHYTHIM POTOPOM
ACHHXPOHHOTO JBUTraTels ¢ (Da3HBIM POTOPOM

SIKOPSI IBUTATENIsl IOCTOSIHHOTO TOKa

CHHXPOHHOM MallluHbI

7. Ha pucynke npuBezieHo 0003HauEHHE. . .

—O=

ACHHXPOHHOTIO JIBUTATENsl ¢ KOPOTKO3aMKHYTHIM POTOPOM
ACHHXPOHHOTO JBUTATENS ¢ (ha3HBIM POTOPOM

SIKOPSI IBUTATENIsl IOCTOSIHHOTO TOKA

SIKOPSI IBUTATENIS IOCTOSIHHOTO TOKA

8. Ha pucynke npuBeaeHo o603HaueHHE. . .

—O=

ACUHXPOHHOI'O ABUTATECJISI C KOPOTKO3AMKHYTBIM pOTOPOM




ACUHXPOHHOI'O ABUTATECIIA C (1)a3HI>IM poTOPOM
AKOpsS ABUTATEJIA IMMOCTOAHHOI'O TOKaA
CI/IHXpOHHOﬁ MalInHbI

9. Ha pucyHke IpuBeicHO 0003HAUCHHE. ..

:

ACHHXPOHHOT'O JIBUraTelsi C KOPOTKO3aMKHYTBIM POTOPOM
ACHHXPOHHOTO JIBUTATENS € (pasHBIM POTOPOM

SKOPS IBUTATENs OCTOSIHHOTO TOKa

CUHXPOHHOM MallluHBI

10. Vkaxwure ycnoBHOE 0003HAUCHNE HA JIEKTPHIECKUX CXEMAX aCHHXPOHHOTO JBHUIATEINS C KOPOTKO3AMKHYTBHIM

11. Ykaxwure yCIoBHOE 0003HAYCHUE HA JJICKTPUUICCKUX CXEMaxX aCHHXPOHHOTO JIBUTATEIIs C (ha3HBIM POTOPOM

—O==0=0=




:

12. Ykaxure YCJIOBHOC 0003HaUYEeHNE HA QJICKTPUUCCKUX CXEMax CPIHXpOHHOIZ MalllHBI

?3@ O=C=

13. Vkaxure YCIIOBHOC 0003HaUYECHHE AKOPS ABUTATCJIA MMOCTOSIHHOI'O TOKA Ha 3JICKTPUYICCKUX CXEMax

#jQEE@E@E

14. YxaxuTe COOTBETCTBHE MEXIY THUIIOM MIEKTPUUECKOI MaIIMHBI U €€ 0003HaYeHHEM Ha 3JIEKTPUIECKUX CXeMax
ACHHXPOHHBIN JIBUraTeNb C (ha3HBIM POTOPOM

O=




ACHHXPOHHBIN JIBUTATENb C KOPOTKO3AMKHYTHIM
poTopom

SAKOPb ABUTATEJIS IIOCTOSTHHOTO TOKa

CHHXPOHHAas MalllnHa

Pasnen 3. YcnoBHbIe 0003HaUCHNUS aBTOTpaHC(HOPMATOPOB, TpaHchopmaTopos u peakropos (OIIK-11-31)
15. Ha pucyHke npuBeneHo 0003HAYCHHE. . .

JIByXOOMOTOYHOTO CHJIOBOTO TpaHC(hopMaTopa
TpEXOOMOTOYHOTO CHIIOBOTO TpaHChopMaTopa

cUII0BOTO TpaHchopmaTopa ¢ paciieri€HHoi oomorkoit HH
JIBYXOOMOTOYHOT'O CHJIOBOTO aBTOoTpaHcdopmaropa

16. Ha pucyHke npuBesieHO 0003Ha4YEHHe. . .

B

JIByXOOMOTOYHOTO CHJIOBOTO TpaHC(hopMaropa
TpEXOOMOTOYHOTO CHIIOBOTO TpaHC(hopMaTopa

CHIIOBOTO TpaHchopMaTopa ¢ pacieriéHHoi oomorkoit HH
JIByXOOMOTOYHOTO CHJIOBOTO aBTOTpaHC(hopMaTopa

17. Ha pucyHke npuBesieHO 0003Ha4YEHHe. . .

-

JIByXOOMOTOYHOTO CHJIOBOTO TpaHC(hopMaropa
TpEX0OMOTOYHOTO CHIIOBOTO TpaHCchopMaTopa




CUIIOBOTO TpaHchopMaTopa ¢ pacieréHHoi oomorkori HH
JIByXOOMOTOYHOTO CHJIOBOTO aBTOTpaHC(hopMaTopa

18. Ha pucyHke npuBesieHO 0003Ha4YeHHe. . .

JIByXOOMOTOYHOTO CHJIOBOTO TpaHC(opMaropa
TPEXOOMOTOYHOTO CHIIOBOTO TpaHc(opMaropa

CUIIOBOTO TpaHchopMaTopa ¢ pacierénHoi oomorkoit HH
JIBYXOOMOTOYHOT'O CHJIOBOTO aBTOTpaHc(opmaropa

19. Ha pucyHke npuseeHo 0003HaUCHUE. . .

TPEXOOMOTOYHOTO CHIIOBOTO aBTOoTpaHcdopmaropa
TPEXOOMOTOYHOTO CHIIOBOTO TpaHc(opMaropa

CUJIOBOTO TpaHchopMaTopa ¢ pacuierui€éHHoi oomoTkoit HH
JIBYXOOMOTOYHOT'O CHJIOBOTO aBTOTpaHcdopmaropa

20. Ha pucyHke npuBeieHO 0003Ha4YeHHe. . .

N

JIBYXOOMOTOYHOT'O CHJIOBOTO TpaHCc(opMmaTopa
TPEXOOMOTOYHOTO CHIIOBOTO TpaHCc(opMaTopa
peakTopa

JIBYXOOMOTOYHOTO CHJIOBOTO aBTOTpaHc(opmaropa

21. VkaxkuTe yCcI0BHOE 0003HAUCHHE HA JICKTPUYCCKON CXeMe TBYXOOMOTOYHOI'O CHIIOBOTO TpaHC(hopMaTopa
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22. YKaxXuTe ycIIOBHOE 0003HaUeHUE Ha NIEKTPUUECKOH cxeMe TpEXOOMOTOYHOrO CHIIOBOTO TpaHc(opmaropa
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23. VKaxkuTe ycI0BHOE 0003HAYCHUE HA DJICKTPUICCKON CXeMe JIBYXOOMOTOYHOI'O CHIIOBOTO aBTOTpaHC(popMaropa

)

24. YkaxuTe yCIOBHOE 0003HAYEHNE HA MICKTPUIECKOM cXeMe TPEXOOMOTOYHOTO CHIIOBOTO aBTOTpaHCchopMaTopa




:
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25. Ykaxxurte yclIoBHOE 0003HaUCHNE Ha NIEKTPUUECKOH CXeMe peakTopa
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26. YKaXUTE COOTBETCTBHE MEX/y TUIIOM CHIJIOBOTO TpaHchopmaropa (aBToTpaHc(hopMaTopa, peakropa) 1 ero
YCIIOBHBIM IpaduiaeckuM 0003HAUEHHEM Ha 3JIEKTPUUECKON cXxeMe
peakrop

TpEXOOMOTOYHBII CHIIOBOM aBTOTPaHC(HOPMATOP

/I




JIBYXOOMOTOYHBII CHJIOBOW aBTOTPaHCPOPMATOP

CHIIOBOH TpaHC(hOpMATOp ¢ pacIIeINIEHHOH 0OMOTKOH
HH

TpEXOOMOTOYHBIH CHITOBO TpaHchopmaTop

JIBYXOOMOTOYHBIH CHIIOBOU TpaHchopmaTop

)

Pasnen 4. YciaoBHbIe 0003HaUCHMSI KOMMYTAlMOHHBIX alnapaToB Bbicokoro Hampspkenus (OITK-11-31)
27. Ha pucyHke nprBeieHO H300paKeHUE Ha JIICKTPHUIECKOI CXeMe. ..

Ppa3beaANHHUTEIIA

OTACIIUTEIIA

KOPOTKO3aMbIKATCJIA
BBICOKOBOJIBTHOT'O BBIKJIHOYATECIIA

28. Ha pucyHKke npuBeIeHO U300pakeHUe Ha SJIEKTPHUUECKON CXEME. ..

a
BBIKJIIOUATENS HATPY3KU
BBICOKOBOJITHOT'O BEIKJTFOUYATEIIS
pa3beAMHHATENS
OTHETUTEIIS

29. Ha pucyHke MpuBe/IeHO H300paKCHUE Ha JIIEKTPHUYECKOIT cXxeMe. . .

g

KOPOTKO3aMbIKATEsI
BBIKJTIOYATENIS] HATPY3KU
OTHETUTEIIS
pa3beAMHHATES

30. Ha pucyHke npuBeieHO H300paKeHUE Ha JIIEKTPHUYECKOIT cXeMe. ..

b




OTACIUTECIIA
BBIKJIFOYATEJIS1 HArpy3KU
KOPOTKO3aMbIKAaTEJIsA
Pa3bCANHUTCIIA

31. Vkaxure 1/1306pa)1<eH1/1e Ha SHGKT‘pH‘{eCKOﬁ CXCMC BBIKJIIOYATEJISI HAIPYy3KU

34. Yxaxure n300pakeHHe Ha dJIEKTPUIECKOM CXeMe pa3beJMHUTEIs

a

35. YkakuTe COOTBETCTBHE MCKAY BbICOKOBOJIbTHBIM KOMMYTAlIMOHHBIM allllapaTOM U €ro yCJIOBHbBIM
Fpa(I)I/I‘IeCKI/IM 0003HaYeHHEM HA 3J'ICKTpI/I‘I€CKOI71 CXEME
KOPOTKO3aMbIKaTCJIb

OTACIIUTCIIb

Pa3bCANHUTEIIb

BBIKJTFOYATCJIb HAIPY3KHU

A ol oG

Pasnen 5. YcnoBHble 0003HaUCHMS IPEAOXpaHUTeNeH, paspsanukos, OITH (OIIK-11-31)
36. Ha pucyHke npuBeieHO N300paskeHNe Ha JIEKTPUUECKON CXeMe. . .

IpeJOXpaHUTENs
BEHTUJILHOTO pa3psiiHUKA

TpyO4aToro pa3psaHuKa

HEJNMHEWHOTO OIPaHUYMTENs IIEpEeHANPsKEHU I




37. Ha pucyHke npuBeieHO M300paKeHUE Ha JJIEKTPHUYECKOI cXeMe. ..

IUIaBKOT'O NPEOXPAHUTENS
BEHTUJIBHOTO pa3psAHUKA

TpyO4aToro paspsaHUKa

HEJIMHEWHOTO OIPaHUYMTENS IIepEeHANPKEHUN

38. Ha pucynke npuBeneHo n300pa’keHIe Ha AIEKTPHUYECKON CXEMe. ..

IUIaBKOTO TIPEJOXPAHUTENS

BEHTWJIBHOTO Pa3psAHUKA

TpyO4aToro paspsaHUKa

HEJIMHEHHOT0 OrpaHu4UTeNs epeHanpsHKeHU

39. Ha pucyHke npuBeieHO H300paKEHUE Ha JJIEKTPHUYECKOIT cXeMe. ..

IUIABKOTO NPEJOXPAHUTEINS

BEHTUJIBHOI'O Pa3psIHUKA

TpyOUaTOro paspsaHUKa

HEJIMHEWHOTO OTPAHUYUTENS NIEPEHAIPSKEHUN

40. YxaxuTe n300pakeHHe Ha dIEKTPUUECKOIl CXeMe ITaBKOTO MPeI0XPaHuTeIs

——
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41. Yxaxure n300pakeHne Ha JJIEKTPHUIECKOI cXxeMe TpyO4aToro paspsiHuKa

——
—=<d—
———

42. Yxaxure n300pakeHne Ha JJIEKTPHUYECKOI CXeMe BEHTWIILHOTO pa3psAHUKa

——
—=<d—
———

43. YxaxunTe n3o0pakeHne Ha SJIEKTPHUECKON CXeMe HEJTMHEHHOTO OTpaHIMIUTENs IepeHaPIKeHUN

————
—=<d—
—<——




44. Yxaxxute COOTBETCTBHE MEX/y Ha3BaHHEM 3alUTHOTO alapaTa U ero yCJIOBHBIM IpaguieckuM 0003HaueHHEM
Ha JJIEKTPUUECKON cXxeMe

——F TpyOYaTHIi pa3psIIHUK
—f<7— BEHTWIBHBIN pa3psAHUK

—[[«<—— HeNIMHEHHBIA OrPaHMYMTEND MEPEHATPKEHHIA
TUIABKUI IPEI0XPaHUTENb

Paznen 6. [lo3unmonHble 0003HAYEHUS HIIEMEHTOB JeKTpryeckux cxem (OIIK-11-31)
45. DReKTpPOTEeXHUYECKOE YCTPOWCTBO, HMEIOIIEe Ha MPUHLHUIHATBHONW SJIEKTPUUYECKON CXeMe MO3HIMOHHOE
o6o3nauenne KA —3ro...
TEIJIOBOE pelie
TOKOBOE peJie
pesne HanpsHKeHUs
MarHuTHBIN MyCKaTeNlb

46. DNEKTPOTEXHUYECKOE YCTPOHCTBO, MMEIOLIEE HA MNPUHLMUIHAIBHOM 3JIEKTPUYECKONM CXEME MO3ULMOHHOE
obo3nauenue EL —s70...

HarpeBaTEIbHBIA JIEMEHT

OCBETHUTEJIbHAS JaMIIa

CHUTHAaJIbHAs JIaMIIa

IUIABKUU NIPEJOXPAHUTEND

47. DIeKTPOTEXHUYECKOE YCTPOWCTBO, HMMEIOIIEEe Ha MPUHIMIHATIBHOU DIEKTPHYECKOM CXeMe IMO3HIHOHHOE
ob6oznauenne TA — 3T0...

CUIIOBOH TpaHchopMaTop

TpaHchopMaTop HANPsHKEHUS

TpaHcdopmarop Toka

TPaH3KCTOP

48. TeruioBoe pesie Ha TNPHHIMITNAIBHOW 3JIEKTPUYECKOH CXeMe JIOJDKHO MMETh IO3HMIIMOHHOE O00O03HaueHHe,
HayMHAloIeecs ¢ OyKB. ..

KA

KK

KT

KV

49. ABTOMAaTHYECKHI BBIKJIIOYATENIh Ha HpHHHHHHaHBHOﬁ BHCKT‘pI/I'IGCKOﬁ CXEME€ OOJIDKEH HUMCETH IMO3HMIIMOHHOC
0603Ha‘16HI/I€, Ha4YMHAOmeecs ¢ 6yKB ..

QF

SA

QS

SB

50. VYKaxuTe COOTBETCTBHE MEXIY 3JIEKTPOTEXHHYECKHM YCTPOWCTBOM M €ro IO3HIMOHHBIM 00O3HAaueHHEM Ha
MPUHIUNHAAIBHON JIEKTPUYECKON CXeMe

TokoBoe pee KK
DIEKTPOTEIIOBOE pene KT
KoHTakTop miin MarHUTHBINA MyCKaTelb KA
Pene Bpemenu KM

51. YkakuTe COOTBETCTBHE MEXAY 3JIEKTPOTEXHHYECKHM YCTPOWCTBOM M €TI0 MO3WIIMOHHBIM 00O3HAYeHHEM Ha
MPUHIUNHAAIBHON JIEKTPUYECKON CXeEMe

ABTOMAaTHYECKHI BBIKIIOYATEIb QS
Paswenuuurenn SB
Iepexmtouarens QF
BrikitoyaTenb KHONOYHBIN SA

Paznen 7. Apromaruueckue Boixmodarenu (OIMK-11-31; OITK-11-32; TTIK-1-31; TTK-1-32)
52. Anmapar, npeaHa3HAYCHHBIH IS aBTOMATHYECKOW 3allUTHl DJCKTPHUECKUX CeTe W 00O0pyIOBaHWS OT
aBapUIHBIX PEKUMOB (TOKOB KOPOTKOTO 3aMbIKaHUs, TOKOB MEPETPY3KH, CHUKESHMSI, UICUE3HOBEHUsI HANPSHKEHUS H




T. H.), a TaK¥XKC I OHepaTHBHOﬁ KOMMYTallul HOMUHAJIbHBIX TOKOB — 9TO...
aBTOMATHYECKHI BHIKIIFOYATECIIb

KOHTAaKTOp

MarHUTHBIH ITyCKaTeCJIb

MpCAOXPaHUTCIIb

53. Ecnu TOk cpabaThIBaHUS 3JIEKTPOMArHUTHOTO PACLCUTENS aBTOMAaTHYECKOTO BEIKITIOYATENS IIPEBBIIIACT
HOMMHAJIBHBIHA TOK TEIUIOBOTO pachenuTels B 3—5 pa3, TO Takask XapaKTepHCTHKA MICKTPOMAarHUTHOTO PaclelUTeNs
o0o3HayaeTcst OyKBOW. . .

o0 w>

54. Ecnu TOK cpabaThiBaHUs 3JEKTPOMATHUTHOTO PACIIEITUTENST aBTOMATHIECKOTO BBIKITIOYATENS IPEBBIIIAET
HOMHHAJILHBIN TOK TEIUIOBOTO pacienutess B 5—10 pas, To Takas XapaKTePUCTHKA JIEKTPOMArHUTHOTO
pacuenuTess 0603HavaeTcs OyKBOH. ..

o0 w>

55. Ecin Tok cpabaThIBaHUS 2IEKTPOMArHUTHOTO PACIEUTENs aBTOMATHIECKOTO BEIKITIOUATENS TIPEBHIIACT
HOMHHAJIBHBINA TOK TeroBoro pacuenurens B 10-20 pa3s, To Takas XapaKTepUCTUKA SIEKTPOMArHUTHOTO
pacuenurenst 0003HauaeTcsi OyKBOH. ..

OO >

56. Z[J'[ﬂ ramceHus Ayrd B aBTOMATHYCCKUX BBIK/IHOYATCIIAX Yalle BCCTO NPUMCHAIOTCA. . .
AYTOraCuTCIIbHbIC (,Z[eI/IOHI/ISaLII/IOHHLIC) peHIéTKI/I

BAKYYMHBIC OYT'OraCUTCIIbHBIC KaMCPhI

MacCJIsIHbIC JYTOTaCUTCIIbHBIC KaMCPhI

QJICTa30BbIC AYT'OraCUTCIIbHBIC KaMEPbL

57. DneKTpOMarHUTHBIN pacenuTeb aBTOMATHIECKOTO BRIKITIOUATENS CITYKUT IS, . .
3aILUTBl OT TOKOB KOPOTKOI'O 3aMbIKAHHUS

3aILUTBI OT TOKOB IIEPErpy3KU

3aILUTH] OT NIPOTNIAJaHUs HANIPSKECHUS

JUCTAaHLMOHHOIO YIIPABIEHHUS BBIKIIIOYATEIEM

58. TemnoBoit pacuenuTesib aBTOMATUYCCKOT'O BBIKIIFOYATCIIA CIIYKUT IJIA. . .
3alIUTBI OT TOKOB KOPOTKOI'O 3aMbIKaAHWUA

3alIATBI OT TOKOB MEPETPYy3KU

3alIATBI OT MpONAAaHU HAIIPSIZKCHUA

JAUCTAaHIOHUOHHOT'O YIIPABJICHUSA BBIKIIIOYATCIIEM

59. IIpu BeIOOpE aBTOMATHYECKOTO BBIKIIIOYATENS IS 3aIIUTHl aCHHXPOHHOTO JBUTATENS C KOPOTKO3AMKHY THIM
POTOPOM, HOMHHAIBHBIH TOK TETIOBOTO PACIIETTUTENS aBTOMATHYECKOTO BBIKITFOUATENS TOJKEH OBITh. ..

Ha (10-20) % GoJpIre HOMHHAIBHOTO TOKA TBUTATEIS

Ha (10-20) % MeHbIIEe HOMHHAIBHOTO TOKA JTBUTATENS

Ha (10-20) % OGouib1e MyCKOBOTO TOKA JABUTATEIS

Ha (10-20) % MeHbIIe IyCKOBOTO TOKA JABUTATENS

60. ITpu BEIOOpE aBTOMATHYIECKOTO BBIKITIOUATENS TSl 3alUTHl ACHHXPOHHOTO IBUTATENS ¢ KOPOTKO3aMKHYTHIM
POTOpPOM, TOK CpabaThIBaHUS 3JIEKTPOMArHUTHOTO PACIICTIUTENS aBTOMATHIECKOTO BBIKIIFOUATENS TOJIKEH OBITh. ..
Ha (15-25) % GompIie HOMHHAIBHOTO TOKA TBUTATEIS

Ha (15-25) % MeHbIIe HOMHHAIBHOTO TOKA JTBUTATENS

Ha (15-25) % OGouib1e MyCKOBOTO TOKA JABUTATEIS

Ha (15-25) % MeHbI1Ie IyCKOBOTO TOKA JABUTATENS

61. Jlnsg 3amuThl AaCHHXPOHHOTO JIBUTATeNsl JOJKEH TPHUMEHSThCS aBTOMATHMYECKUU BBIKIKOYATENb C




XapaKTepUCTUKOH TUMA. ..

o0 w>

Paspen 8. KonrakTops! u MarautHsie myckarenu (OIK-11-31; OTIK-11-32; TIK-1-31; [TK-1-32)
62. DrexTpUYecKuii anmapar, npeIHa3sHadeHHbIA JUIT KOMMYTAIUH CHJIOBBIX 3JIEKTPHUUECKUX IeTel Kak Ipu
HOMHHAQJIBHBIX TOKaxX, TaK M TOKax IMEPErpys3ku — 3T0...
KOHTaKTOp
TETIIIOBOE pelie
MpeOXPaHUTENh
TOKOBOE pele

63. DnexTpruueckuil annapar, npeJIHa3HaueHHbIHN U1 MycKa, OCTAHOBKHU, PEBEPCUPOBAHUS U 3ALUTHI
3JIEKTPOABUTaTENCH — 3TO. ..

MarHuTHBIH IycKaTesb

TEIJIOBOE pelle

IpeOXPaHUTENTh

TOKOBOE pele

64. [l npsIMOro IyCKa aCUHHXPOHHBIX 3JIEKTPOABUIATENEe ¢ KOPOTKO3aMKHYTBIM POTOPOM MOTYT IPUMEHATHCS
KOHTAaKTOPbI KATETOpUM IIPUMEHEHUS. . .

AC-1u AC-2

AC-2u AC-3

AC-3uAC4

AC-1u AC-3

65. KopoTko3aMKHyThI€ BUTKM B MarHUTHOM CHCTeME KOHTaKTOPOB CITy’KaT JUIA. ..
YMEHbILEeHUs] BUOpanuu rnpu padore

CHIYKEHUsI TOTPEOIsIEMOr0o TOKa

raleHus gyry

YIpaBJIEHUS BCIIOMOTaTEIbHBIMUA KOHTAKTaMH

66. K OCHOBHBIM y3/1aM KOHTaKTOPa He OTHOCHTCHI. ..
TEILIOBOE pee

3HeKTpOMaFHHTHBIﬁ MCXaHHU3M

TJIAaBHBIC KOHTAKTBI

JyTOracUTENLHOE YCTPOMCTBO

Pasnen 9. Terossie pene (OIMK-11-31; OIK-11-32; MTK-1-31; TIK-1-32)
67. TeroBoe pelie NpeHa3HayeHOo AJIs 3alIUThl aCHHXPOHHOT'O IBUTaTeIs. . .
OT TOKOB II€PETPy3KU
OT TOKOB KOPOTKOTO 3aMbIKaHHS
OT TOKOB IEPETPy3KH U TOKOB KOPOTKOT'O 3aMBIKAHHUS
OT NpONaJaHus HaNPsDKEHNS BO BeeX TPEX (azax

68. Ecu B TEMII0BOM pejie TOK, HarpeBarouuii OMMETaINYeCcKyIo ITaCTHHY, IPOTEKaeT OJHOBPEMEHHO U 110 caMOH
IUIACTUHE U IO CIEIHaIbHOMY HAarpeBaTelto, TO TAKOI CrIoco0 HarpeBa Ha3bIBACTCS. ..

IPSIMBIM

HETIPSAMBIM

KOCBCHHBIM

KOMOMHUPOBAaHHBIM

69. JIJ1st 32| Thl ACHHXPOHHOTO IBUTATEIIS OT HEPErPYy3KH TSIUIOBBIM pelie He0OOXO0IMMO HCITOIb30BATh. ..
OJTHOTIOJIFOCHOE PeJie TOJILKO B 0JJHOM (ha3HOM IIPOBO/IE

JIBYXIIOJIFOCHOE pelie B 0JHOM (ha3HOM U HyJIeBOM pabodeM MpoBOe

OJTHOTIOJIIOCHOE PeJie B HyJIEeBOM pabodeM MpoBo/jie

JIBYXIIOJIFOCHOE pelie B IBYX (ha3HbIX MPOBOAAX

70. JIyis 3aIMTHI aCHHXPOHHOTO JIBUTATENS OT MEPETPY3KU TOK YCTABKU TEIUIOBOTO PEJie JOKEH OBITh. ..
0oJbIIIe HOMUHAIILHOTO TOKa Auratens B 1,15—1,25 pas
0oJbIIIe HOMHHAJIBHOTO TOKA JBHTraTels B 2 pa3a




OosbIie mycKoBOro Toka asuratens B 1,15-1,25 pas
MEHbBIIIe HOMMHAJILHOIO TOKA ABUraTeis Ha 25 %

71. OCHOBHBIM 3JIEMEHTOM TEIUIOBOTO PEJIe SBISIETCH. . .
yhpyrasi IIacTHHA

MPUBOIHOHN DIEKTPOMArHHUT

OuMeTayuIn4ecKas IlacTuHa

KOHTAKTHast IPYyKUHA

72. Ecnu B TEIIOBOM pelie TOK, HarpeBaIoMKi OMMETaJUIMIECKYIO TNIACTHHY, IPOTEKaeT OJHOBPEMEHHO H IT0 cCaMOn
IUTACTHHE U II0 CIIEIHaIbHOMY HarpeBaTelo, TO TAKOI CIIoco0 HarpeBa Ha3bIBACTCS

73. Ecnu B TEIJIOBOM peJie TOK, HarpeBaloIINi OMMETaINTMYECKYI0 IIACTHHY, MTPOTEKAET TOIBKO 10 CHEIHATEHOMY
HarpeBaTento, a He 0 CaMOH IUTACTHHE, TO TAKOH CIIoco0 HarpeBa Ha3bIBACTCS

74. OCHOBHBIM 3JIEMEHTOM TEILIOBOIO peiie ABJIACTC Imj1acTuHa

75. T1o TUTIOUCTIOTHEHHUIO TETIOBBIC PENe BBIMTYCKAIOTCS. .. (MHOKECTBEHHBIN BHIOOD)
OJTHOTIOJIFOCHBIMH

JBYXITOJTIOCHBIMH

TPEXIOIIOCHBIMU

YETHIPEXIIOJIIOCHBIMU

76. TermmoBoe peiie nmpeaHa3sHavuCHO AJIA 3alllUThl ACHHXPOHHOI'O ABUTaTCIIsl OT TOKOB

Paznen 10. [TnaBkue npepoxpanutenu (OIMK-11-31; OIK-11-32; TIK-1-31; TIK-1-32)
77. IInaBkast BcTaBKa IPEIOXPAHATEIST HEe MOKeT H3TOTABIMBATECS H3. ..
BONIb(paMa
Meau
LIMHKA
cepebpa

78. IIpu ycTaHOBKE IJIIABKOTO MPEIOXPAaHUTENS ISl 3alllUThHI CHIIOBOTO TpaHc(opMaTopa co ctoporsl BH
HOMHHJIBHBIHN TOK TIAaBKOK BCTaBKH JOJIKEH OBITH. ..

paBeH HOMUHaIbHOMY TOKy BH Tpancdopmaropa

Oonpme HomuHANEHOTO ToKa BH Tpancdopmaropa B 1,5-2,5 paza

MeHbllIe HOMUHAJILHOTO TOKa TpaHcdopmaropa B 2 pasa

MEHbIIIE HOMHHAIBHOTO TOKa TpaHcpopmaropa a 10—20 %

79. Jlnd rameHns 3JeKTPUIecKoil Iyru B npegoxpanurensx cepun [TH-2 npumensercs. ..
BBINIOJTHEHHE NTATPOHA U3 Ta30T€HEPUPYIOIIET0 MaTepuaa

ramieHue IyTu B BaKyyMe

3aI0JIHEHNE NTaTPOHA KBAPLIEBBIM ITECKOM

ranieHue JyTd MarHUTHBIM Ty ThEM

80. «Metauryprudeckuii 3G exT» B IPEIOXPAHUTEIAX TO3BOIISET. . .
YBEIMYHUTH OTKIIIOYAIOIIYIO CTIOCOOHOCTD

MOBBICUTH TEPMHUYECKYIO CTOWKOCTD MPEAOXPaHUTEINS

YBEJIMYHUTE BpeMs cpabaThIBaHUS MPEIOXPAHUTEIS

YMEHBIINTh BpeMs CpabaThIBaHUS IIPEIOXPAHNUTENS

81. I1pu 3amuTe IIABKUMU MPEIOXPAHUTEISIMI ACHHXPOHHOTO JIBUTATEIISI C HOPMAIBHBIMHU YCIOBUSIMH ITyCKa TOK
TUTABKOM BCTABKH JOJDKCH OBITH. ..

He OoJiee, 4eM B 2,5 pa3a MEHbIIIE IyCKOBOTO TOKA JTBUTATEIIS

He Ooee, 4eM B 2,5 pa3za 60Jblie MmyCKOBOTO TOKA JBUTATENS

B 1,2 pa3za 6oJibllle HOMUHAJIBHOTO TOKA JIBUTATEIS

paBeH HOMUHAJILHOMY TOKY JIBHTaTEIs

Pasmen 11. BricokoBonbTHBIE anekTpraeckue ammaparsi (OITK-11-31; OTK-11-32; TIK-1-31; TIK-1-32)
82. PazpequHuTENM MTpEeTHA3HAYEHBI JJIA. ..
OTKJIIOUEHHUSI HOMUHAJILHOTO TOKA YCTaHOBKHU
OTKJIIOUEHHUSI HOMUHAJIbHOTO TOKA YCTAaHOBKHU M TOKa €€ XOJIOCTOro X01a
oTkimoueHus Toka K3 ycranoBku
OTKJIIOUEHHS] YCTAaHOBKHU MIPU OTCYTCTBUU HArpy3Ku




83. BeikmrouaTeny Harpy3Kku npegHa3sHauYeHb! JUI...

OTKJTIOYEHUS HOMHHAJIBHOTO TOKa YCTaHOBKH U Toka K3

OTKJIIOYEHUSI HOMHHAJIBHOTO TOKAa YCTAHOBKH U TOKa €€ X0J0CTOro Xo1a
oTkIIr04eHus Toka K3 ycraHoBKH

OTKJIIOYEHHUS YCTAHOBKU HCKIIIOYUTENBHO MIPU OTCYTCTBUH HATPY3KH

84. KopoTko3aMbIKaTeb MpegHa3HaueH IS ..

OTKITIOUCHHNSI HOMHHAJIHHOTO TOKA YCTAHOBKHU

OTKITIOYEHHUSI HOMHHAJIBHOTO TOKA YCTAHOBKH U TOKa €€ XOJIOCTOTo X0/1a
OTKITIOYeHNs Toka K3 ycTaHOBKH

co3maHus uckyccrBeHHoro K3 Ha 3emitio

85. Otmenurens — annapar, IpeAHa3HAYeHHBIN 1. .

OTKJIIOYEHUSI HOMHHAJIBHOTO TOKa YCTAHOBKHU

OTKJTIOYEHHUSI HOMHHAJIBHOTO TOKAa YCTAHOBKH U TOKa €€ X0J0CTOro Xo1a
oTkIIr04eHus Toka K3 ycraHOBKH

OTKJIIOYEHHUS YCTAaHOBKH NPH OTCYTCTBUHU Harpy3Ku

86. BEICOKOBOJIbTHBIE BBIKIIFOUATEIIH CIIOCOOHBI KOMMYTHUPOBATh...
TOJIBKO TOK, HE HpeBLIHIaIOH_II/Iﬁ HOMMHAJIbHBIA TOK YCTaHOBKH
TOJIBKO TOK, HE HpeBLIHIaIOH_II/Iﬁ TOK XOJIOCTOT'O X0/J1d YCTAHOBKH
[CHb TOJIBKO IIPU OTCYTCTBUU HArpy3Ku

HOMUHAJIbHBII TOK YCTaAaHOBKH U TOK KOPOTKOI'O 3aMbIKaHHA

87. BBICOKOBOJIbTHBIIf KOMMYTALIMOHHBIN arnmapaT, CHOCOOHBIA OTKITIOYATh 3JIEKTPUYECKYIO 1IeTIb TOJIBKO MPH OTCYTCTBHH
Harpy3Kku — 3To0...

pa3beHUTEIh

OTJENUTENb

BBICOKOBOJIbTHBIH BBIKJIIOYATEIb

BBIKJIFOYATEJb HATPY3KU

88. BBICOKOBOJIbTHBIIf KOMMYTALIMOHHBIH armapar, CIOCOOHBIH OTKITIOYATh TOKH, HE MPEBbIIIAOIINE HOMUHAIIBHOTO —
3TO...

pa3beIUHUTEID

OT/ICIUTEIIb

BBICOKOBOJILTHBIN BEIKJIIOUATEIIb

BBIKJIFOUATENb HATPY3KH

89. BBICOKOBOJILTHBII KOMMYTAIIMOHHBIN arnmapar, aHaJIOTHYHbBIH Pa3beqUHUTEII0, HO CHA0KEHHBII
OBICTPOJCHCTBYOLIMM IPUBOJIOM — 3TO. ..

BBIKJIFOYATENb-Pa3beIMHUTEIb

OTJEIUTEND

BBICOKOBOJIBTHBIH BBIKJIIOYATENb

BBIKJIIOYATENb Harpy3KH

Pasmen 12. OcHoBHble cBeToTexHnUeckue Bemumaunbl (OITK-11-31; OITK-11-32; TIK-1-31;ITK-1-32)
90. Enunniieii cuibl cBeTa SABIISIETCA. ..
JIIOMEH
KaHJena
JIFOKC
KaH/ieJla Ha KBaJpaTHBIA METp

91. Equnuiieii CBETOBOTO ITOTOKA SIBJISIETCA. ..
JIFOMEH

KaHjesa

JIIOKC

KaHJIeJ1a Ha KBaJIpaTHbIN METp

92. Enunnieii ocBemEHNHOCTH SIBJISETCS. ..
JIFOMEH

KaHjeaa

JIIOKC

KaHJIeJIa Ha KBaJIPaTHBII METP




93. Enununei spKkoCcTy sIBASIETCS. ..
JIFOMEH

KaHena

JIIOKC

KaHJIeJ1a Ha KBaJIpaTHbIN MeTp

94. YkaxuTe COOTBETCTBHE MEKIY CBETOTEXHHUCCKON BEIMINHON M SIMHHUIICH €€ M3MepeHHS

CHIIa CBETa KaH/IeJ1a Ha KBaJpaTHBIM METP
CBETOBOH MOTOK KaHIena

OCBCIIEHHOCTD JIFIOMEH

SIPKOCTh JIIOKC

95. Cuna cBeta |, CBETOBOM MOTOK @ U TEJIECHBIN Yroj @ CBsA3aHbl COOTHOLICHHUCM. ..

| do
do
dl
D=
do
| = j ddw
| = do
do
96. OcBeménHocTs E, cBeToBOi moTok @ 1 ocBemaemast Iomaab S CBI3aHbl COOTHOILIEHHEM. ..
ds
E=->
dd
dd
E=—_
dsS
dE
o=
dsS
E=®dS
97. Crmpanb 3nekTpudeckoid mammbl ¢ cmwioi cBeta | = 1000 kn HaxomwTcs B MaTtoBoW cdepmdueckoid koide
quametrpoM d = 20 cM. SIpKOCTh 3TOr0 UCTOYHHKA CBETA PaBHA. ..
3979 kn / M2
15916 kn / M2
7958 k11 / M?
2000 k1 / M?

98. JItoMeH sBIeTCS eAUHULICH NU3MEPEHHUS. . .
CHJIBI CBETA

CBETOBOTO MOTOKA

OCBEILEHHOCTH

SIPKOCTH

99. Kanpena siBisieTcsl eIMHUTIEH H3MEPEHUSI. . .
CHJIBI CBETA

CBETOBOI'0 MOTOKA

OCBEIICHHOCTH

SIPKOCTH

100. JIrokc siBsieTCS €AMHALIEH U3MEPEHHUS. . .
CHJIBI CBETa

CBETOBOT'O IIOTOKA

OCBEIIEHHOCTH

SIPKOCTH

101. Kannena Ha KBaipaTHBIN METp ABISIETCS €UHULEH N3MEPEHMUS. . .
CHJIbI CBETA
CBETOBOI'O IIOTOKA




OCBCIHICHHOCTH
SAPKOCTHU

Pazpen 13. Dnekrpuueckue ucrounnku cera (OIIK-11-31; OTIK-11-32; T1K-1-31; ITK-1-32)
102. Jlamma 5230-240-40 siBnstercs. . .
JlyrOBOM PTYTHOU JIaMIION
rajoreHHOH JIaMIIOM HaKaJuBaHUS
OGucnupanbHON aproHOBO TaMIOM HAKaTUBAHUS
JIFOMUHECLEHTHOM JIaMIIOM HU3KOTO J1aBJICHUS

103. Jlamna KI"'220-1000-5 sBisercs. ..

JlyrOBOM PTYTHOU JaMIon

TaJIOTEHHOM JIaMIION HaKaJITMBaHHS
OucrmpatbHON aprOHOBOH JIAMIIOH HaKaJIHBAHUS
JIIOMHUHECIICHTHOM J1aMIIOM HU3KOTO JTaBJICHHUS

104. Jlamna JIJJ40-1 sBnsercs. ..

JlyrOBOM PTYTHOU JaMIION

raJIOT€HHOM JIaMITOil HaKaJIMBaHUS
JIIOMHUHECLICHTHOM J1aMIIOM BRICOKOTO JABJICHUS
JIIOMHUHECLICHTHOM J1aMIIOi HU3KOTO JaBJICHUS

105. Jlamna JIPJ1400(6)-4 sBsietcs. ..
JIyrOBOM PTYTHOW JaMION BBICOKOTO AAaBJICHUS
TaJIOTEHHOM JIaMIIOW HaKaJTMBaHUS
METaJJIOTaJIOTeHHOM JIaMTION
JFOMIHECIICHTHOW JIaMITON HU3KOTO JaBIICHHS

106. Jlamna JIPH250-5 sBasetcs. ..

JIyTOBOW PTYTHOM JIaMITIOi BBICOKOTO JaBICHUS
raJJoreHHOM JIaMIIOM HaKaJIMBaHUS
METaJIJIOraJIOTeHHOM JIaMIIOM
JIIOMHUHECILIEHTHOM J1aMIIOi HU3KOTO JIaBJICHHUS

107. Jlamna JIHaT250 siBnsiercs. ..

JlyrOBOM PTYTHOM JaMION BBICOKOTO AaBJICHUS
HaTPHUEBOH JIAMITOH BBICOKOTO JIaBJICHHS
METaJJIOTaJIOr€HHOH JIaMITOi
JFOMUHECIIEHTHOH JTaMIIOil HU3KOTO 1aBIICHUS

108. Jlamna JIKcT10000 siBnsiercs. ..

JIyTOBOW PTYTHOM JIaMIIO# BBICOKOTO JaBJICHUS
HaTpUEBOM JIAMIIOI BBICOKOTO JAaBICHUS
KCEHOHOBOH TpyOuaToi ammnoin
JIFOMUHECLEHTHOH JIaMIIOM HU3KOTO J1aBJICHUS

109. YkaxxuTe COOTBETCTBHE MCIKAY TUIIOM DJICKTPHUUICCKOI'O UCTOYHHUKA CBETA U €Iro MapKHpOBKOﬁ

aproHOBAas JIaMIa HaKaJMBaHUS KI220-1000-5
raJIOreHHas JaMIia HaKaJuBaHUs b230-240-40
JIIOMMHECIICHTHAs JIaMIla HU3KOT'O JaBJICHUS JAPU250-5
JyroBasi pTyTHas JaMIla BBICOKOI'O J1aBICHU J1J140-1
MeTajuIorajoreHHast Jamma JPJ1400(6)-4
HATpHUEBas JJaMIIa BBICOKOTO JIaBIICHUS JAHaT250
KCEHOHOBasI TpyOuaTas jJaMmna JAKcT10000

5.3. OueHouynble MaTepHUAaJIbl, HCMOJb3YyeMble /sl IK3aMeHa (onucaHne OUJIeTOB, TECTOB H T.II.)

OK3aMeH He NPeyCMOTPEH

5.4. MeToaMKa OEHKH 0CBOEHHS M CIMIIJINHBI

DopmMoil MPOMEKYTOUHOH aTTecTanny sBiseTcs 3a4€T B 5 cemectpe. [IpoMexxyTouHas arTectanus NPOBOANUTCS IO
pe3yJbTaTaM TEKYLIeTro KOHTPOJIS (BBIIONHEHHS 00yYaroIIUMHCS IBYX JOMAIIHHUX 3aJaHUH, BBITOJHEHUS U 3aIlIUThI MSATH
71ab0paTOPHBIX PaboT U IMPOXOXKACHHUS TPEX KOHTPOJIBHBIX TECTHPOBAHHMIA).

OneHKa «3a4TE€HO» BBICTABIISETCS B CIIy4ae, €CIIM 00YYaIOIIUICs HMEET OLIEHKY «3aU4TEHO» 110 BCEM BHAaM TEKYIIETO
KOHTPOJIA.

O1eHKa «HE3a4TEeHO» BBICTABJIAETCS B Cllydae, eciad 00y4arolIMics MMeeT OLICHKY «HE 3auTeHO» MO OJHOMY miu Oosee




BHUJIaM TCKYIICTO KOHTPOJIA.

Kpurepun onennBaHnus JOMalIHUX 3aJaHMIi:

«3auTeHO»

JlomMaiiHee 3a/jaHye BBIIOJIHEHO 0e3 omKOoK, 100 ¢ HENMPUHIUITHAIBHBIMU OIIHMOKaMH, HE BIUSIOMIMMH Ha (PU3UUECKYIO
CyTbh pe3yJIbTaTa.

«He3auTeHo»

3amaHue He BBINOJIHEHO, JIMOO BBIMOJIHEHO HE IOJHOCTHIO, JHOO B pEIICHHH JOMYIICHBI CYLIECTBEHHbIE OLIMOKU, HE
HCIPaBIICHHBIE TIOCTIE 3aMEYaHuil IpenojaBaTes.

Kputepun onennBanus j1adopaTopHbIX padoT:

«3auTeHO»

JlaGopatopHast paboTa BbINOJNHEHA; OTYET MO paboTe oopMieH B COOTBETCTBHU NPENBIBIIEMBbIM TPeOOBAHUAM; MPU
OTBETE Ha BOIPOCHI 110 TeMe JabopaTOpHOH pabOTHl CTYJIEHT JEMOHCTPUPYET 3HAHWE OCHOBHBIX TEOPETUYECKUX
MIOJIOKEHUI pabOThl U YMEHUE UX NIPUMEHSTH Ha MIPAKTUKE.

«He 3auTeHo»

JlaGoparopHast paboTa He BBINOJHEHA, JTUOO OTYET MO PabOTe OTCYTCTBYET MM €ro o(opMIIEHHE HE COOTBETCTBYET
MPEbsBISIEMbIM TPEOOBaHUAM, OO NPU OTBETE HA BOIPOCHI IO TEME J1aOOPaTOPHOI pabOThl CTYACHT JEMOHCTPUPYET
HE3HAHHUE OCHOBHBIX TEOPETUUECKUX MOJIOKEHUH pabOThl 1 HEYMEHHE X IIPUMEHSTh Ha PAKTHUKE.

KpuTtepun oneHUBaHUS Pe3yIbTATOB TECTHPOBAHMS:

«3auTeHO»

OOyuaroMiicss OTBETHII MPaBUILHO Oosiee ueM Ha 50 % BOIPOCOB TecTa
«He 3auteno»

OO6yuaroniuiicst OTBETHII TpaBUIIbHO Ha 50 % BOIPOCOB TecTa WK MEHee

Topsinok, onpenensronii MPOLENypbl OIEHHBAHMS 3HAHUHA, YMEHHWH, HaBBIKOB W (WJIM) OIBITA JESTENHHOCTH,
XapaKTepU3YIOINX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIHMH, ompeneneH B I[lonokeHnn «O TeKymeM KOHTPOJIE
YCIIEBaEMOCTH W TPOMEKYTOUHOH AaTTeCTAllMH OOYYAIOIIMXCS, TEeKyIIeM KOHTPOJie IIOCEIeHHsT O0yJalomuMHUCs
aynutopusix 3ausaTaii B HUTY « MUCHUCy 11 239.09-18, Beimyck 2».

6. YHEBHO-METOANYECKOE 1 THOOPMANIMOHHOE OBECIIEYEHHUE

6.1. PexoMeHnyemas auteparypa

6.1.1. OcHoBHasi IUTEpaTYpa

Oo6o3HaueHue ABTOpBI, 3araaBue buodaunoreka H3npateancrTBo,
COCTaBUTEIHU roj
J1.1 Ilox pen. DneKTpudecKue u 9BC KOpaiir [caiit]. — URL: M.:
Il. A. aneKTpoHHbIe armapatsl: | https://urait.ru/book/elektricheskie-i- W3naTenpcTBO
Kypb6arosa Y4eOHHK U MPAKTHKYM elektronnye-apparaty-489519 IOpaiir, 2022
JUTSL By30B
J12 CyBopuH [Ipuemuanku n 3BbC YuuBepcurerckas bubmuoreka Kpacnosipck:
A. B. noTpeouTesn Omnaiin [caiit]. — URL: Cubupckuii
JNEKTPHUIECKOM IHEPTUH http://biblioclub.ru/index.php? (benepanbHbIIT
CHCTEM page=book&id=364591 VHHUBEPCHUTET
3JIEKTPOCHAOKEHUS: (CoY), 2014
yuebHoe nocobue
J13 Anues U. U. DNEKTPOTEXHUKA U OBC Opaiir [caiiT]. — URL: M.:
anexTpoobopynosanue: | https://urait.ru/book/elektrotehnika- | W3marensctBo
6a30BbIe OCHOBBI: i-elektrooborudovanie-bazovye- FOpaiir, 2022
y4yeOHOe mocodue st osnovy-492448
BY30B
6.1.2. JlonoJiHMTE/IbHASI JTUTEPAaTypa
O6o3nauenne ABTOpBI, 3arnaBue Bu6anorexa HN3narenncrTBo,
COCTAaBUTEIHU roj
J12.1 PexycI'. T. DnekTpoodopyI0BaHUE 3BC YHuBepcurerckas budmmoreka M.: Tupexr-
TIPOU3BOJICTB! Omnaiin [caiit]. — URL: Menua, 2014
CupaBo4Hoe mocoodwue: http://biblioclub.ru/index.php?
yuebHOe mocodue page=book_red&id=229238
122 Amues U. 1. ONEeKTPOTEXHUKA U 3bC HOpaiir [caiit]. — URL: M.:

anektpoobopynoBanue | https://urait.ru/book/elektrotehnika- | M3narenascTBO




B 3 u. YacTp 2: yueGHOE i-elektrooborudovanie-v-3-ch- IOpaiit, 2022
moco0wue Jiist By30B chast-2-498922
J123 Ammes U. N OJIEeKTPOTEXHUKA U 9BC IOpaiir [caiiT]. — URL: M.:
snmektpoobopymoBanne | https://urait.ru/book/elektrotehnika- | WzmarenscTBO
B 3 4. YacTp 3: yuebHOE i-elektrooborudovanie-v-3-ch- FOpaiir, 2022
moco0ue s By30B chast-3-498923
124 BricTpunkuii OO1mas sHepreTHKa: 3bC KOpaiir [caiit]. — URL: M.:
I. o, IHEPreTUUECKOe https://urait.ru/book/obschaya- W3paTenscTBO
Kupeesa obopynoBanue. B 2 4. energetika-energeticheskoe- FOpaiir, 2022
D.A. YacTp 2: CIpaBOYHUK oborudovanie-v-2-ch-chast-2-
JUISI BY30B 492348
6.1.3. MeTtoanueckue pa3padoTku
O06o3HaueHne ABTODHI, 3aryiaBue bubmmorexa UsnarenscrBo,
COCTaBUTENH roj
J3.1 Mononpix DnexTpoobopyi0BaHUE HTB CTU HUTY «MUCHUC» Crapsrii Ockout,
A.B IIPOMBIIIJIEHHBIX CTU HUTY
MPENPHUATHI: MICHUC, 2020
nabopaToOpHBIN
MIPaKTHKYM
6.2. TlepeyeHb pecypcoB MHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHO# ceT «HTEpHET»
21 DnekTpuuecKue anmnaparsl: Metoanueckue ykasanus. | Equnoe okHO [DneKTpoHHBIN pecypc]:
http://window.edu.ru/resource/109/38109
6.3. IlepeyeHb MPOrPaMMHOTO 00ecTieYeHn sl
Im1 Microsoft Windows
Im2 Microsoft Office
13 7- Zip (cB0OOHO pacnpocTpaHsIeMoe IporpaMMHOe 00eCTIeUeHHUE)
114 Kaspersky Endpoint Security
6.4. IlepeueHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM M MPo¢ecCHOHATBHBIX 0a3 JaHHBIX
ni IEK GROUP/Karanor npoaykuuu [DaekrponHsiii pecypce]: https:/www.iek.ru/products/catalog
n2 Kypckuii snexTpoanmnapaTHbelii 3aBoa — oduimanbabiil  caiT/IIpoaykuus — KDA3 [DnekTpoHHBIN
pecypcl]: https://keaz.ru/catalog
us3 Schneider Electric Poccust | MupoBoii 3kcnepT B YIpPaBICHUM JHEpPrueid M aBTOMATH3ALMU
[DnekrpoHHbIil pecypce]: https://www.se.com/ru/ru
50 eLIBRARY.RU - HAVYHAA DOJIEKTPOHHAS BUBJIMOTEKA [Daekrponnsiit pecypcl:
https://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHUE
7.1 Aynutopust Ne318
«JIeKIIHOHHASI AYTHTOPHUSD»
[epeueHb OCHOBHOTO 000PYIOBaHUSI, YI€OHO-HATIISTHBIX TIOCOOMIA:
YCHIIMTEIb-PaCIIPEICINTEb;
MOHHTOP;
TIaHeJNb ayIHo;
MOHUTOP IUIaHILIETHBIH;
KOMITBIOTED);
HACTEHHBIN JKpaH;
MUKIIEPHBIH MyJIbT;
MYJIbTUMENA IIPOEKTOP;
YCUITUTEINb 3BYKA,;
JIOKYMEHT - KaMepa,
CHCTeMa BUICOKOH(DEPEHIINH CBSI3H;
KOHTpOJUIEP;
KOMMYTATop;
3BYKOBBIC KOJIOHKH,
BOKaJIbHAs PAJIHOCUCTEMA;
KOMIUTEKT yueOHO# Mebenn Ha 70 mocaloqHBIX MecT.
7.2 Aynutopus Ne522
«Jlabopatopuss KUIIuA»

[IepeueHb OCHOBHOTO 000PYAOBaHMUS, Y1€OHO-HATIISAHBIX TOCOOUIA:
SKpaH HaCTEHHBIN;

IIPOEKTOD;

[I€PCOHANBHBIN KOMIBIOTED;

KOMIDICKT y4ueOHOM MeOenn Ha 25 1mocaIOUHbIX MECT;




J1a00paTOPHBIIA CTCH «IJICKTPHYCCKHE AMIAPATHI».

7.3 Aynutopus Ne306

«Ka0uner 1J1s1 caMOCTOSITeIbHOI padoTHD»

ITepeueHb OCHOBHOTO 000PYI0BaHUsI, Y4€OHO-HATISAHBIX IIOCOOUIA:
IIPOEKTOD;

JIOCKa;

9KpaH HaCTEHHBIN;

KOMIbIOTEp — 6 IIT.;

KOMILICKT yueOHo# MeOenu Ha 20 YenoBek.

8. METOAUYECKHUE YKA3ZAHUWSA 1JISA OBYYAIOIUXCS 11O U3YYEHHWIO JNCHUITIJIMHBI

OO0yueHne AUCUUIUTHHE TPOBOAUTCS B OJUH CEMECTP U OPTaHU3YETCsI B COOTBETCTBUH C HACTOSIIEH MPOrpaMMOH.
IIpomesxyTouHas aTTecTalys 110 JUCLUILIMHE IPeAyCMOTPEHa B BUJIE 3aUeTa.

CamocrosrenpHast paboTa CTyIEHTOB OCYIIECTBIISIETCS M KOHTPOJIUPYETCS C TIOMOIIBIO:

— BBINIOJIHEHUS U 3aIUTHI JOMALIHUX 33JaHUH;

— BBIMIOJIHEHUS U 3aIIUTHI JJAOOPATOPHBIX padoT;

— KOHTPOJIBHBIX TECTUPOBAHUH, TPOBOIMMBIX B TEUEHUE CEMECTpa.

3ayer NMpOCTaBISAETCS NPU YCIOBUHM BBINOJHEHUS Y4eOHOTrO IUIaHa JAWCIHMIUIMHBL 10 pPe3yJIbTaTaM BbIINOJHEHHBIX U
3aIIUIIEHHBIX TOMAIITHHUX 331aHHi, Ta00PaTOPHBIX padoT, KOHTPOJIBHBIX TECTHPOBAHUI.

O1eHOYHBIE CPEACTBA MO3BOJIAIOT OICHUTh KOMIIETEHIMH (4acTH KOMIIETEHLUH), c)OPMHUPOBAaHHBIE Y OOyYaIOUIUXCS B
IIpoIlecce OCBOSHHMS U 110 3aBEPIICHUIO M3YUECHHUS TUCIUIUIMHBL.




