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Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOEHHS AUCIUILUIMHEL: o0OecredeHne 6a30B0i TEOPETHIECKON ITIOATOTOBKH IO AJIEKTPOTEXHHUKE; (POPMUPOBAHUE Y
00y4JaroImuxcst IOHUMaHHs IPUHIUIIOB PabOTHI, UCCIAEIOBAHUS U Pa3pabOTKU AIEKTPUUECKUX eTel P CO3JaHuH U
SKCILTyaTalliH AJIEKTPOHHBIX CPEJICTB.

1.2 | 3agaya ocBoeHUs Kypca - GopMHUpOBaHKE y CTYACHTOB MUHUMAIBHO HEOOXOMMBIX 3HAHUI OCHOBHBIX
ANEKTPOTEXHUYCCKAX 3aKOHOB U METOJIOB aHAIIN3a 3JICKTPHUSCKUX, MATHUTHBIX M JICKTPOHHBIX IICTICH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biox OIT: B1.0

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 | AHamuTHuecKas TeOMETPHUs U BEKTOpHAs anredpa

2.1.2 |Wudopmarnka

2.1.3 | Pycckuii s3bIK

2.1.4 | Xumus
2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByInee:

2.2.1 | debopManrioHHBIE METOABI HAHOCTPYKTYPHUPOBAHHS METAJLIOB

2.2.2 | Hcropus MeTaJLTypriuuecKkoil oTpaciu

2.2.3 |KoHcTpynpoBaHue MaIuH 1 000pyI0BaHUs

2.2.4 | OCHOBBI IPOEKTUPOBAHUS

2.2.5 |IloaroToBka K MpOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

OIIK-6: Cnioco0eH pemiaTh cCTaHAAPTHbIE 32244 NMPOo¢ecCHOHAIBLHOM 1eATeIbHOCTH HA 0CHOBE NH(OPMALIMOHHOI U
ouodauorpadguyeckoil KyJIbTypbl ¢ IPMMeHeHHeM HH(POPMAaIlHOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH

3HaTb:

OIIK-6-31 ocHOBHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH B aHAIHN3€E dJIEKTPHUECKIX CXEM

OIIK-6-32 aHanuTHYECKHE, BHIYUCIUTENBHBIE U IKCIIEPUMEHTANbHBIE METOIBI COOpa HHPOPMALIMHU B 007IaCTH IIMEKTPOTEXHUKH

OIIK-1: CnocoGeH NpUMEHSITh eCTeCTBEHHOHAYYHbIE M 001eHHKeHepHbIe 3HAHMSA, MeTOIbl MaTeMATHY€eCKOr0 AHAIU3A U
MO/IeJTUPOBAaHUS B NMPo(deccHoOHATILHOM 1esITeTbHOCTH

3HaTh:

OIIK-1-33 nudpoBbie TEXHOIOTHH, IPUMEHSEMbIC B 00JIACTH 3JICKTPOTEXHUUCCKUX U3MEPEHHIN U YIIPaBICHHS

OIIK-1-31 mpuHIMIT AeHCTBYSI, KOHCTPYKIIMH, CBOMCTBA, 00JIACTH MPUMEHEHHSI U TIOTEHIIMATbHBIE BO3MOYKHOCTH 3JIEKTPHUECKIX
npudopoB

OIIK-1-32 ocHOBHBIE XapaKTEPUCTUKU DJEKTPOTEXHUUIECKUX YCTPOUCTB, JJIEMEHTHYIO 0a3y 3JIEKTPOHHBIX YCTPOMCTB.

OIIK-6: CnocodeH pemiaTh CTAaHIAPTHbIE 321244 NPO(ecCHOHATBHO /1eSITeJIbHOCTH HA 0CHOBe HHGOPMALIMOHHOM U
oudauorpadguyeckoi KyJIbTypbl ¢ NPUMeHEeHHEeM HH(POPMAIHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIH

YMmerb:

OIIK-6-Y2 npumeHsaTh HHYOPMAIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUH MIPU PELICHHUH 3a/1a4 B 00JIaCTH 3JICKTPOTEXHUKH

OIIK-6-Y1 ocymiecTBIsATh MONCK, KPUTHIECKUH aHAIN3 M CHHTE3 HH(OpMaiH B 00JI1aCTH AEKTPOTEXHUKH

OIIK-1: Cnnocobden NPUMEHATDb €CTECTBCHHOHAYYHbIC U Oﬁlllel/ll-[)KeHepl-lLIe 3HAHUA, METOJAbI MATEMATUYCCKOI'0 aHAJIN3A H
MOAEC/JIMPOBAaHUA B l'IpO(l)eCCPIOHaJ'leOﬁ ACATCJIBbHOCTH

YMmerb:

OIIK-1-Y1 BEIIOTHATE pacdeThl XapaKTEPUCTHK 3IEKTPHUIECKUX Iieriel, 00pabaThIBaTh U aHATH3HPOBATH OIyIEHHbBIEC PE3YIbTAThI
C NIPUBJIEYEHHEM COOTBETCTBYIOIET0 MaTeMaTHUECKOTO anmnapara

OIIK-1-Y2 npuMeHsTh IporpaMMHOE 00eCTICUeHUE ISl MATEMAaTHIECKUX PACUCTOB ATEKTPHYCCKUX CXEM, YCTPONCTB M MPUOOPOB

OIIK-1-Y3 uutarh 30EKTPUUECKHE CXEMBI IIOCTOSHHOTO U IEPEMEHHOTO TOKOB

OIIK-6: CnocodeH pemiaTh CTAaHIAPTHbIE 321244 PO ECCHOHAIBLHOM 1eTeJIbHOCTH HA 0CHOBE HH(GOPMAaLIMOHHOM U
oudnorpaduyeckoii KyJIbTypbl ¢ IpUMeHeHHeM HH(OPMAlMOHHO-KOMMYHMKANMOHHBIX TEXHOJIOTHIA




Baanernb:

OIIK-6-B1 cucteMHBIM HOAXOO0M JUIS PEIICHUS 33134 B 00JIaCTH AEKTPOTEXHUKI

OIIK-6-B2 naBbIkamu pacyeTa NCKTPUICCKUX CXEM IMOCTOAHHOI'O U IEPEMEHHOI'O0 TOKa

OIIK-1: CniocoGeH NpUMEHSITh eCTeCTBEHHOHAYYHbIE H 001leHH:KeHEepHble 3HAHHUA, MeTObl MAaTeMATHYeCKOI0 AHAIU3Aa U
MO/IeJIMPOBAHMs B IPOQ)eCCHOHAILHOM 1eATe1bHOCTH

Baanernb:

OIIK-1-B1 mpuemamu nmpoBefeHHUs SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN NIEKTPUUECKUX LIENEH U AIIEKTPOTEXHUUECKUX YCTPOUCTB

OIIK-1-B2 merogaMu aHalIH3a NOTYyYEHHBIX Pe3yabTaTOB C MPUBICUCHUEM COOTBETCTBYIOLIET0 MAaTEMaTHIECKOTO amapaTa

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haunmenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. OcHoBHBIE
NOHSATHSI ¥ 32aKOHBI TEOPUH
3JIeKTPUYECKHUX Lielei
1.1 [Ipenmer xypca TOD, ero 2 1 OIIK-1-31 JIT.1J11.2
MECTO B CUCTEME OIIK-1-32 J1.3
ANEKTPOTEXHUUECKOTO OIIK-1-33 JIT.5J12.1
oOpa3zoBaHusl. OIIK-1-Y1 2.2
DnexTpuyecKas Iemb U ee OIIK-1-Y2 JI2.3713.1
aneMeHThI. [[puHIMnUanspHbIe OIIK-1-Y3 JI3.2
CXEMBI B CXEMBI OIIK-1-B1 013233 54
3amernieHus. /JIex/ OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
1.2 [ToBTOpEHNE OCHOBHBIX 2 4 OIIK-1-31 JI1.1 J11.2
3aKOHOB (D)M3WKH pazzera OIIK-1-32 JI1.5J12.1
"DIEKTPUIECTBO U OIIK-1-33 J2.2
Maraetusm". /Cp/ OIIK-1-VY1 J12.3713.1
OIIK-1-Y2 J3.2
OIIK-1-Y3 21223334
OIIK-1-B1 25
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
Pa3gen 2. JIuneiinbie
JJIeKTPpUYECKHUe Ienu
MOCTOSIHHOTO TOKA
2.1 3axonsl Oma u Kupxroda amst 2 1 OIIK-1-31 JIL.1J11.2
JIMHEHHBIX ANEKTPUUECKUX OI1K-1-32 J1.3
LIenel MOCTOSIHHOTO TOKa. OIIK-1-33 JI1.5J12.1
3aKOHBI SKBHBaJIEHTHBIX OIIK-1-Y1 J2.2
npeoOpa3oBaHMid. DIeMEHThI OIIK-1-Y2 JI2.3J13.1
CXEM 3aMEIICHHS LIeTTH OIIK-1-Y3 JI3.2
MOCTOSIHHOTO ToKa. /JIek/ OIIK-1-B1 212233 34
OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2




2.2 Pacuer anexkrpuueckux uenei 2 OIIK-1-31 JI1.1 J11.2 KM4 P3
C OJJTHUM UCTOUYHUKOM OIIK-1-32 JI1.5J12.1
METOJ0M SKBUBAJICHTHBIX OIIK-1-33 J2.2
npeoOpa3oBaHUil. OIIK-1-Y1 JI2.3J13.1
[Tpumenenue metoa OIIK-1-Y2 JI3.2
HaJIOXKeHHUs (CYNEepIIO3ULINH) OIIK-1-Y3 2132053 54
JUISL pacdeTa AIEKTPUIECKUX OIIK-1-B1 25
Lenei ¢ HeCKOJIbKUMHU OIIK-1-B2
ncroyHukamu. [IpumeneHune OIIK-6-31
3akoHOB Kupxroda mis OIIK-6-32
pacuera 3IeKTPUUECKUX OIIK-6-Y1
ueneit. /Cp/ OIIK-6-Y2

OIIK-6-B1
OIIK-6-B2

2.3 Pacuer anexrpuueckux nernei 10 OIIK-1-31 JIT.1J11.2 P3
METOJIOM KOHTYPHBIX TOKOB U OIIK-1-32 JI1.5J12.1
Y3JIOBBIX MTOTEHIIMAJIOB. OIIK-1-33 J12.2
Meron nByx y3noB. Meton OIIK-1-V1 JI2.3713.1
9KBUBAJICHTHOI'O F'€HEPATOpa. OIIK-1-Y2 J3.2
CpaBHUTENBHBIN aHATN3 OIIK-1-¥3 2132053 54
METOJIOB pacyeTa JMHEWHBIX OIIK-1-B1 395
ANIEKTPUUECKUX LIeTei OIIK-1-B2
IIOCTOSIHHOTO TOKa. MeToabl OIIK-6-31
MPOBEPKH MPaBUIHHOCTH OIIK-6-32
pacuera. Mcrounuku OIIK-6-Y1
[IOCTOSIHHOTO TOKa, OCHOBHBIE OIIK-6-Y2
XapaKTEePUCTUKU U PEKUMBbI OIIK-6-B1
pa6otsl. /Cp/ OIIK-6-B2

2.4 Pacuer npoctrix 2 OIIK-1-31 JIT.1JI1.2 P3
3NIEKTPUUECKUX LIeTielt ¢ OIIK-1-32 1.4
OJIHUM UCTOYHHUKOM METOLO0M OIIK-1-33 JI1.5J12.1
9KBUBAJICHTHBIX OIIK-1-Y1 2.2
npeoOpa3oBanmii. Pacuer OIIK-1-Y2 JI2.3713.1
3JIEKTPUUECKUX LieTell ¢ OIIK-1-Y3 J3.2
JIByMSI HICTOYHHUKAMHU OIIK-1-B1 2132053 54
MeTooM Hajoxenws. /I1p/ OIIK-1-B2 25

OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2

2.5 DIEKTPUUYECKHUE LIETTH 2 OIIK-1-31 JIT.1JI1.2 I'pynmoBoe KM1 P1

MOCTOSTHHOTO TOKa /J1a6/ OIIK-1-32 JI1.3 J11.4 3aHATHE
OIIK-1-33 JI1.5712.1
OIIK-1-Y1 2.2
OIIK-1-Y2 JI2.3713.1
OIIK-1-Y3 J3.2
OIIK-1-B1 21223334
OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1

OIIK-6-B2




2.6 Brinonnenue qoManinen 14 OIIK-1-31 JI1.1 J11.2 P3
(KOHTpOIBHO#T) paboThl. /Cp/ OIIK-1-32 JI1.3 J11.4
OIIK-1-33 JI1.5712.1
OIIK-1-Y1 2.2
OIIK-1-Y2 J12.3713.1
OIIK-1-VY3 J3.2
OIIK-1-B1 21223324
OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
Pasnea 3. JIuneiinbie
JJIeKTPHYECKHe Henn
CHHYCOHIAJbHOTO
NepeMeHHOr0 TOKa
3.1 OCHOBHBIE XapaKTEPUCTUKU 2 OIIK-1-31 JI1.1 J11.2 P3
HMCTOYHUKOB OIIK-1-32 JI1.5712.1
CHHYCOMIaJIbHOTO OIIK-1-33 J2.2
MEPEMEHHOTO HAIPSDKEHUS U OIIK-1-¥Y1 JI2.3J13.1
Toka. [IpeumymiectBa OIIK-1-Y2 JI3.2
MIPUMEHEHUS IEPEMEHHOTO OIIK-1-¥3 213253 54
TOKa B CUCTEMax OIIK-1-B1 25
AIIEKTPOCHAOKEHHUSI. OIIK-1-B2
MaremaTtnueckoe OIIK-6-31
MpeJICTaBICHUE OI1K-6-32
CHHYCOWJIAJIbHBIX BEJINYUH B OIIK-6-Y1
3NIEKTPOTEXHUKE. OIIK-6-Y2
Bpamatomuecs BekTopa u OIIK-6-B1
KOMIUICKCHBIC ynca. /JIek/ OIIK-6-B2
32 DIIEMEHTHI CXEM 3aMEeIICHUS 10 OIIK-1-31 JIT.1 JI1.2 KM4 P3
Lene CHHyCONAaIbHOTO OIIK-1-32 JI1.3
nepemMeHHoro Toka. CBoiicTBa OIIK-1-33 JI1.5712.1
ANIEKTPUYECKUX LIeTIei OIIK-1-V1 J12.2
MIEPEMEHHOTO TOKA € OIIK-1-Y2 JI2.3J13.1
[IOCJIEZIOBATEIbHBIM U OIIK-1-Y3 JI3.2
napajuieIbHbIM COeTMHEHUEM OIIK-1-B1 21525354
3JIeMEHTOB. MOIIIHOCTH B OIIK-1-B2 25
LEMSAX IEPEMEHHOTO TOKA. OIIK-6-31
AKTUBHas1, peakTUBHas, OIIK-6-32
TOJIHAS. MOIIIHOCTb. OIIK-6-Y1
Koaddumment moniHocTH. OIIK-6-Y2
Henu nepemeHHoro Toka c OIIK-6-B1
WHIYKHUBHBIMU CBsi3siMu. /Cp/ OIIK-6-B2
33 Tpexdasubie 1enu 2 OIIK-1-31 JIT.1 JI1.2
CHHYCOHIaJIbHOTO OIIK-1-32 JI1.5J12.1
MIEPEMEHHOT0 TOKa. OIIK-1-33 J2.2
OCHOBHBIE IPEUMYIIECTBA OIIK-1-Y1 JI2.3J13.1
Tpexha3HbIX CUCTEM. OIIK-1-Y2 JI3.2
CriocoOBI TTOITydeHus ’ OIIK-1-Y3 012233 54
OCHOBHBIE XapaKTEPUCTUKU OIIK-1-B1 95
Tpexha3zHOro MepeMEHHOTO OIIK-1-B2
HanpspkeHus. /JIex/ OIIK-6-31
OIIK-6-32
OIIK-6-V1
OIIK-6-Y2
OIIK-6-B1

OIIK-6-B2




34 Cr1ocoOBI COETUHEHUS 10 OIIK-1-31 JI1.1 J11.2 P3
TpexGha3HbIX HCTOYHHKOB C OIIK-1-32 JI1.5J12.1
Harpyskoi. CUMMeTpUYHbIE U OIIK-1-33 2.2
HECUMMETPUYHBIE PEXKUMBI OIIK-1-Y1 JI2.3713.1
paboTsl. ABapuiiHbIe OIIK-1-Y2 J3.2
PEKUMBI TpeX(ha3HBIX CETEH. OIIK-1-Y3 2132053 54
MormHOCTh B Tpexda3HoH OIIK-1-B1 25
CETH, METO/Ibl U3MEPEHUS OIIK-1-B2
aKTUBHOM M PEaKTUBHOM OIIK-6-31
MomrHocTH. /Cp/ OIIK-6-32

OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2

3.5 Pacuer ogHOMa3HEIX 2 OIIK-1-31 JIL.1J11.2 P3
ANEKTPUIECKUX LeTiei OI1K-1-32 1.4
nepeMenHoro Toka. /T1p/ OIlK-1-33 JI1.5J12.1

OIIK-1-VY1 J2.2
OIIK-1-Y2 JI2.3J13.1
OIIK-1-Y3 JI3.2
OIIK-1-B1 313233 54
OIIK-1-B2 25
OIIK-6-31

OIIK-6-32

OIIK-6-Y1

OIIK-6-Y2

OIIK-6-B1

OIIK-6-B2

3.6 Pacuer Tpex¢azHbIx 2 OIIK-1-31 JIT.1JI1.2 P3
ANIEKTPUUECKUX LieTieit OIIK-1-32 JI1.5J12.1
nepeMeHHoro Toka. OCHOBBI OIIK-1-33 2.2
MMOCTPOCHHMSI AIEKTPUIECKOTO OIIK-1-V1 JI2.3J13.1
JIBUTATENS ¥ IPUHIIHUIIA €r0 OIIK-1-¥2 JI3.2
pa6otst /IIp/ OIIK-1-V3 01323334

OIIK-1-B1 25
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2

3.7 DIEKTPUUYECKHUE LIETTH 2 OIIK-1-31 JIT.1JI1.2 I'pynmoBoe KM2 P2,P3
0/THO(A3HOTO MTEPEMEHHOTO OIIK-1-32 JIT.5J12.1 3aHATHE
ToKa /J1ab/ OIIK-1-33 2.2

OIIK-1-Y1 JI2.3J13.1
OIIK-1-Y2 J3.2
OIIK-1-VY3 013233524
OIIK-1-B1 25
OIIK-1-B2

OIIK-6-31

OIIK-6-32

OIIK-6-Y1

OIIK-6-Y2

OIIK-6-B1

OIIK-6-B2




3.8 Tpexdasnsle mMeKTpHUUecKue 2 OIIK-1-31 JI1.1J11.2 KM2,K | P3,pP4
LIENTH IEPEMEHHOTO OIIK-1-32 JI1.5J12.1 M3
ToKa /J1ab/ OIIK-1-33 2.2

OIIK-1-Y1 JI2.3713.1
OIIK-1-Y2 J3.2
OIIK-1-Y3 212233 54
OIIK-1-B1 25
OIIK-1-B2

OIIK-6-31

OIIK-6-32

OIIK-6-Y1

OIIK-6-Y2

OIIK-6-B1

OIIK-6-B2

3.9 W3yuenue meTronoB pacuera 10 OIIK-1-31 JI1.1 JI1.2 KM2 P2,P3
JTUHEHHBIX IEKTPUIECKUX OI1K-1-32 JI1.5J12.1
Lene CHHYCOUIaIbHOTO OIIK-1-33 J12.2
nepeMeHHoro Toka /Cp/ OIIK-1-VY1 JI2.3713.1

OIIK-1-Y2 J3.2
OIIK-1-Y3 212233524
OIIK-1-B1 25
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
Paznen 4. MaruuTHble nenu

4.1 OCHOBHBIC TTIOHATHS U 3aKOHBI 12 OIIK-1-31 JIT.1 JI1.2
MAarHUTHBIX IIETICH. OIIK-1-32 J1.3
DKBHUBaJICHTHOCTh 3aKOHOB U OIIK-1-33 JI1.5712.1
BEJIMYMH JIEKTPUUYECKUX U OIIK-1-V1 J12.2
MarHuTHHIX nerneit. /Cp/ OIIK-1-Y2 JI2.3713.1

OIIK-1-Y3 J3.2
OIIK-1-B1 212233 24
OIIK-1-B2 25
OIIK-6-31

OIIK-6-32

OIIK-6-Y1

OIIK-6-Y2

OIIK-6-B1

OIIK-6-B2

4.2 Pacuer HenmMHEHHBIX 12 OIIK-1-31 JIT.1JI1.2
MAarHUTHBIX IeTIeH OIIK-1-32 JI1.3
MOCTOSIHHOTO ToKa. /Cp/ OIIK-1-33 JI1.5712.1

OIIK-1-Y1 2.2
OIIK-1-Y2 JI2.3J13.2
OIIK-1-Y3 212233 34
OIIK-1-B1 25
OIIK-1-B2

OIIK-6-31

OIIK-6-32

OIIK-6-Y1

OIIK-6-Y2

OIIK-6-B1

OIIK-6-B2




43 H3y4yeHue MeTo0B pacyera 2 12 OIIK-1-31 JI1.1J11.2 KM4
MarHMTHBIX Lenei. MzyueHue OIIK-1-32 JI1.3J11.4
IpUHONTA PaOOTHI 1 OIIK-1-33 JI1.5712.1
KOHCTPYKIMH OIIK-1-Y1 2.2
tpanchopmaropa. /Cp/ OIIK-1-Y2 JI2.3J13.1
OIIK-1-Y3 J3.2
OIIK-1-B1 01323354
OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
4.4 IMonroroeka k s3x3ameny /Cp/ 2 21 OIIK-1-31 JI1.1 JI1.2 KM4
OIIK-1-32 JI1.3 J11.4
OIIK-1-33 JI1.5J12.1
OIIK-1-VY1 J2.2
OIIK-1-Y2 JI2.3J13.1
OIIK-1-Y3 JI3.2
OIIK-1-B1 313233 54
OIIK-1-B2 95
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
4.5 [IpoBenenue 2 9 OIIK-1-31 JIT.1JI1.2
sK3aMeHa /DK3aMeH/ OIIK-1-32 JI1.3J11.4
OIIK-1-33 JI1.5J12.1
OIIK-1-Y1 2.2
OIIK-1-Y2 J12.3J13.1
OIIK-1-Y3 J3.2
OIIK-1-B1 21223324
OIIK-1-B2 25
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI JJIs
CaMOCTOSITeJIbLHOI MOATOTOBKH
Kon KonTtponwsHoe Tposepaempie
KM MepOTpUSTHE HHIIMKATOPBI Bompocs! a7t mOArOTOBKH
KOMIIETEeHIU I
KM1 JlabopaTopnas OIIK-6-31;0I1K-6- 1. Yto noHUMaeTcs MOJl BETBBIO, Y3J10M, KOHTYPOM 3JIEKTPUYECKON
pabora Nel V1;0IIK-6-B1;0IIK |cxemb1?
"DneKTpudecKue -1-31;0IIK-1- 2. B ueM oTiMuMe Mex Ay NPUHIMITNAIBEHOW CXEMOH M CXEMOH
LEMU MOCTOSTHHOTO V1;0IIK-1-B1 3aMCIICHUS?
ToKa" 3. Chopmynupyiite 3akoH OMa AJIs yIacTKa e,

4. Kaxk onpenensieTcst 5KBUBAJICHTHOE COIIPOTHBIICHHE TIPH
TIOCIJIEIOBATEITLHOM,

napajiebHOM M CMEIIAHHOM COETUHEHUH PE3UCTOPOB?

5. B 4em 3akiroyaeTcsi METO.l SKBUBAJICHTHBIX MTPe0Opa3oBaHUii?

6. ChopMynupyiiTe 1 IOSICHUTE TIEPBBIA M BTOPOi 3akoHBI Kupxroda




KM2

Jlaboparopras
paboTa Ne2
"DneKTpudecKue
enu oaHo(a3HOTro
MepeMEeHHOro ToKa"

OIIK-6-31;011K-6-
V1;0I1K-6-B1;0TK
-1-31;0T1IK-1-
V1;0MK-1-B1

1. Kak onpenenuts aMIUIMTYIHOE, CPEHEE U ACUCTBYIOIEE 3HAUEHUE
CHUHYCOMIaJIbHOW BETMYUHBI?

2. Kakue crmocoObl MpecTaBIeHNs] CHHYCOUTATBHBIX BEIMYHH BBI
3HaeTe?

3. Kakue mporuecchl MPOUCXOIAT B LIEMH C aKTUBHBIM COIIPOTUBIICHHUEM,
MMUTAEMOW CUHYCOHIaIbHBIM TOKOM?

4. Kakue npo1iecchbl MPOUCXOAAT B LEMH ¢ HHAYKTUBHOCTbHIO, TUTAEMOM
CHUHYCOHUIATbHBIM TOKOM?

5. Kakue mponeccsl IpOUCXOIAT B LIETIH C eMKOCTBIO, TUTAeMOM
CUHYCOUITBHBIM TOKOM?

6. KaxoB pr3ndeckuii CMBICI aKTUBHOMH, peaKTUBHOI U MOTHOI
MOIIHOCTEH, TOTPEOIAEMBIX MIEKTPHUUECKON 1IETIBI0?

7. Kakast MOIIIHOCTb MOTPEOJISAETCSI IEMbIO C AKTHBHBIM
COTIPOTUBIIEHUEM, HHIYKTHBHOCTBIO, EMKOCTBIO, CO CMEIIaHHBIM
coeguHeHueM 31eMenToB R,L,C?

8. Uto Takoe KO3 PHUIHUEHT MOITHOCTH?

9. OnuImmTe MPOIECCH, MPOUCXOIAIINE B AEKTPHICCKOH LIETH
COCTOSIIIEH U3 MOCTIEOBATEILHO COSMHEHHBIX PE3UCTOPA U KaTYIIKU
WHAYKTUBHOCTH (PE3UCTOpA U KOHIIEHCATOPA).

10.0OnumuTe npoIecchl, MPOUCXOAAIIUE B AIEKTPUUECKON eTH
COCTOSIIIEH U3 MapaJIeTbHO COSINHEHHBIX PE3UCTOPA M KATYIIKH
UHIYKTUBHOCTH (PE3UCTOPA M KOHJEHCATOPA).

KM3

JlaGopaTopHas
paboTa Ne3
"Tpexda3nsie
JMEKTPUIECKHUE IEHH
MepeMeHHOro Toka"

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1;0IIK
-1-31;0IIK-1-
Y1;0IIK-1-B1

1. B uem 3axmoyaercs 3 (HeKTUBHOCTD IPUMEHEHUS Tpex(PazHOro
HEPEMEHHOT0 ToKa?

2. OnmmuTe criocoOs! n300paxeHus TpexgasHoii cucremsl DJIC,
YCTPOUCTBO Tpex(a3HOro CHHXPOHHOTO TeHEpaTopa.

3. YKaxxuTe OCHOBHBIE HEJJOCTATKU HECBA3aHHO Tpex(a3HOoil CHCTEMBI.
4. OnuuTe cXeMy, OCHOBHBIE COOTHOLLIEHHUS M HAPUCYITE BEKTOPHYIO
JFarpaMMy JUIS 9eTHIPEXITPOBOIHOM Tpexha3Hoil 1enu (3BE3/15I C
HEUTpaTbHBIM MPOBOAOM) B CAMMETPUIHOM PEKUME PAOOTHL.

5. Onumure cxeMy, OCHOBHBIE COOTHOLIEHHS M HAPHCYHTE BEKTOPHYIO
JFarpaMMy JUIs TPEXITPOBOIHOM TpeX(ha3HOM e MPH COSTMHEHNHT
Harpy3Ku 3Be3/101

B CUMMETPUYHOM PEKUME PabOTHL

6. OrmuImuTe HeCUMMETPHUYHBIH PeXXHUM pabOoTHI TpeXha3HOH HeH pu
COCIMHEHUM HAarpy3Ku TpeyroibHUKOM. IIpoBeauTe cpaBHUTENbHBIN
aHaJIH3 4eThIpeX U

TPEXIIPOBOAHOMN IIETH.

7. OnuiuTe cxemy, OCHOBHBIE COOTHOLIEHUS] U HAPUCYHTE BEKTOPHYIO
JUarpaMMy Ui COCMHEHUS Harpy3K1 TPEYroJIbHUKOM B
CHMMETPUYHOM PEXKUME PAaOOTHI.

8. OnmmmTe HECHMMETPHYHBIH PeXXUM PadOTHI TpeX(a3HOU ey IpH
COEMHEHUY HArpy3KH TPEyroJbHUKOM, HAPUCYHTE BEKTOPHYIO
nuarpammy?

9. OnumuTe NOHATUS AKTUBHOU, pEaKTUBHON M MOJTHOH MOIIHOCTH
TpexdazHoii menw.

10. OnumuTe METOBI H3MEPEHUST MOIIHOCTH Tpex(a3Hoil menw.




KM4

ITogroroBka k
9K3aMEHY

OIIK-6-31;0I1K-6-
32;0IIK-6-Y 1;0I1K-

6-Y2;0I1K-6-
B1;0I1K-6-B2;0I1K
-1-31;011K-1-
32;011K-1-33;011K-
1-V1;0TK-1-
V2;0MK-1-V3;011K
-1-B1;0IK-1-B2

1. YTto noHUMaeTcs MO/l BETBBIO, Y3JI0M, KOHTYPOM 3JIEKTPUUYECKOU
cxembl?

2. B ueM oTiiMuMe MeX Ay NPUHIMIINAIBHONW CXEMOH M CXEMOH
3aMeIIeHus?

3. Chopmynupyiite 3axoH Oma A5 yuacTKa LElH.

4. Kaxk onpenensiercst 5KBUBAJICHTHOE COIIPOTHBIIECHHE NPH
MOCIIEOBATEIBHOM,

HapauIeIbHOM U CMEIIAHHOM COEMHEHUH PEe3UCTOPOB?

5. B ueM 3aki11049aeTcst METO/ SKBUBAJIICHTHBIX PeoOpa3oBaHui?

6. ChopmynupyiiTe 1 OSCHUTE TEPBEIA M BTOPOii 3akoHBI Kupxroga
7. Kak onpenenurs aMIIIMTYJHOE, CPEJHEE U ACUCTBYIOILEE 3HAUCHUE
CHHYCOUAIBbHON BETUYHHBI?

8. Kakue criocoObl peicTaBICH S CHHYCOUIAIbHBIX BETUYUH BbI
3Haere?

9. Kaxue mporecchl IPOUCXOAAT B IEMH C AKTUBHBIM COIPOTUBIICHUEM,
MUTAaEMOM CHHYCOUAIbHBIM TOKOM?

10. Kakue npoueccsl NPOUCXOAAT B LIENU ¢ UHIYKTUBHOCTBIO,
MUTAEMOH CUHYCOUIAJIbHBIM TOKOM?

11. Kakue npoiecchl IPOUCXOAAT B LIEMH ¢ EMKOCTBIO, TUTAEMOM
CHHYCOUJIAJIbHBIM TOKOM?

12. KakoB (pu3H9IecKii CMBICIT aKTHBHOH, pEaKTHBHOMN W TIOIHON
MOIITHOCTEH, TOTPEOIAEMBIX MIEKTPHUUECKON IIETBI0?

13. Kakast MOIIHOCTB ITOTPEOIISETCS LIETbIO C aKTHBHBIM
COINPOTUBIIEHUEM, UHIYKTUBHOCTBIO, EMKOCTBIO, CO CMEILIaHHBIM
coequHeHueM 3eMeHToB R,L,C?

14. Yro takoe ko3 duuueHT MomHocTu?

15. OnumuTe Npoueccsl, MPOUCXOAAIIUE B NEKTPHUUECKON LIETTH
COCTOSIILEH U3 NOCTIEJ0BATENBHO COCUHEHHBIX PE3UCTOPA U KaTYIIKU
UHIYKTUBHOCTH (PE3UCTOPA M KOHJEHCATOPA).

16.0numuTe MpoLecchl, MPOUCXOAAIINE B AIEKTPUIECKOIl Lenu
COCTOSIILEH U3 NapalIeIbHO COEAUHEHHBIX PE3UCTOPA U KATYIIKH
WHIYKTHBHOCTH (PE3UCTOPA M KOHJECHCATOPA).

17. B yem 3akirouaercs 3pPekTHBHOCTS IPUMEHEHUS TpeX(a3Horo
HEPEMEHHOT0 ToKa?

18. OnumuTe cioco0Obl n300pakenus Tpexdasnoit cucremsr DJIC,
YCTPOUCTBO Tpex(a3HOro CHHXPOHHOTO TeHepaTopa.

19. YkakuTe OCHOBHBIC HEZIOCTAaTKH HECBSI3aHHOM Tpex(da3Hon
CUCTEMBI.

20. OnumuTe cxeMy, OCHOBHBIE COOTHOILLIEHUS U HAPUCYHTE BEKTOPHYIO
JuarpaMmy JUIsl 4eThIPEXIIPOBOHOM Tpexda3Hoil 1enu (3Be3/bl C
HEHTPaIBHBIM IIPOBOIOM) B CHMMETPUYHOM PEKUME PabOTHI.

21. Onumure cxemMy, OCHOBHBIE COOTHOLIEHHS U HAPUCYUTE BEKTOPHYIO
JuarpaMmy Uit TPEXIIPOBOIHON Tpexha3HO e IPU COeTUHECHUT
Harpy3KkH 3Be3/101

B CHMMETPUYHOM PEKHME pabOTHI.

22. OnummTe HECHMMETPHIHBIA PEKUM pabOTHI Tpex($a3zHOH enu npu
COEIMHEHUH Harpy3KH TpeyroiabHuKoM. [IpoBeanTe cpaBHUTEIBHBIN
aHaJM3 4eThIpeX U

TPEXIIPOBOJHON IETH.

23. OnumuTe cXeMy, OCHOBHBIE COOTHOIICHUS U HAPUCYHTE BEKTOPHYIO
JuarpaMmy JUisl COEIMHEHUS Harpy3Ku TPeyroJbHUKOM B
CHMMETPHYIHOM PEXUME pabOTEHI.

24. OnummTe HECHMMETPHIHBIA PEKUM pabOTHI Tpex($a3zHOH enu npu
COEMHEHUH Harpy3KH TPEYTOJIbHUKOM, HApHCYITE BEKTOPHYIO
nuarpammy?

25. OnumuTe NOHATHS aKTUBHOM, pEaKTUBHOW U TIOJTHOM MOIITHOCTH
TpexdazHoii nemnu.

26. OnummMTe METO.IbI U3MEPEHNS MOIIHOCTHU TPeX(a3HOM LEITH.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MBbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Konx Hassaune
AGOTh paboTI WHIUKATOPBI CopeprxaHue padoThI
p KOMITETCHIIUH
P1 JlabopaTopnas OIIK-6-31;0IIK-6- | B paGoTe BBIMOIHAETCS MOJISTUPOBAHNE, PACUET U H3YUCHHE
pabora Nel VY 1;0IIK-6-B1;OIIK |3mekTpruecKux Ieneid HOCTOSHHOTO TOKA.
"OneKkTpudeckue -1-31;0IIK-1-
LIEH TTOCTOSIHHOTO V1;0IIK-1-B1

TOKa"




P2

Jlaboparopras
paboTa Ne2
"DneKTpudecKue
enu oaHo(a3HOTro
MepeMEeHHOro ToKa"

OIIK-6-31;011K-6-
V1;0I1K-6-B1;0TK
-1-31;0T1IK-1-
V1;0MK-1-B1

B paboTe BBIIONHAETCS MOJCTHPOBAHNE, PACUET U U3ydEHHE
SJIEKTPUYECKUX LICNEH MEPEMEHHOIO TOKA.

P3 PacuetHo- OIIK-6-31;0I1K-6- 3anaya Nel JIuHeiHbIE AIEKTPUYECKUE ST TOCTOSTHHOTO TOKa
rpaduueckas padora |32;0I1K-6-V1;0IIK- |3agaua Ne2 JInHelHbIC 37IEKTPHUYCCKHE IIETTH CHHYCOUIaIHbHOTO
"UccnenoBanue 6-Y2;0I1K-6- MEPEMEHHOTO TOKa (0HO(pa3HBIE IIETTH )

JIMHENHBIX B1;0IIK-6-B2;0OI1K |3amaua Ne3 JIluneiiHbIe 2IeKTPUUIECKUE LENH CHHYCOUAIBHOTO
ANEKTPUIECKUX -1-31;0IIK-1- MEPEMEHHOTO TOKa (Tpex(a3HbIe IIETTH)
nerret moctosiaaoro | 32;0I1K-1-33;0I1K-
U IIEPEMEHHOTO 1-Y1;0IIK-1-
TOoKa" V2;0IIK-1-Y3;0I1K
-1-B1;0I1K-1-B2

P4 Jlaboparopras OIIK-6-31;0I1K-6- | B paboTe BEIIONHAECTCS MOJEIHPOBAHNE, PACUeT U H3ydeHHE
pabora Ne3 V1;0IIK-6-B1;0IIK |3mexTprueckux Ienei Tpex(a3sHoTro HepeMEeHHOTO TOKa.
"Tpexdasubie -1-31;0IIK-1-
anekrpuueckue nenu | Y1;0I1K-1-B1

HEPEMEHHOT0 TOKa"

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DopMoit MPOMEKYTOUHOM aTTECTAIMH TI0 AUCIUILIINHE SBIISIETCS dK3aMeH. Hrke npecraBiieH oOpaser Ouera s Sk3aMeHa,
MIPOBOJIUMOIO B IUCBMEHHOM (hopMe.

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHus Poccuiickoit denepariu

denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIIbHOE YIPEIKICHHE

BBICIIIETO 00pa30BaHUs

«HanuoHanbHbIN Hccae10BaTeNbCKUM TEXHOJIOTMYECKUH YHUBEPCUTET

«MUCuC»

HosoTpontxuii ¢pumman

Kadenpa a5meKTposHepreTHKN U 3IEKTPOTEXHHKA

BUJIET Ne 0

JucruruinHa: «JIEKTPOTEXHUKA
Hampasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma MpoBeACHHS YK3aMEHA: MUCbMCHHASI

1. DnekTpuyeckas Ierb U e AIEMeHTHI. [[puHIHMTHaTbHas cXeMa | cxeMa 3aMerieHus. [lociaenoBarensHoe mapauieIbHOe U
cMmemanHoe coequaeHne. OCHOBHBIE DIIEMEHTBI CXEM 3aMEIICHHSL.

2. Coenunenue Tpex(a3sHol Harpy3Ku TPEYroJbHUKOM. CUMMETPUYHBIA M HECUMMETPUYHBIA PEXXUM PaOOTHI.

3anaya 1. OnpenenuTsh TOKA B BETBAX U HANPSDKEHUS Ha ydacTkax cxemsl ecnmi = 50 Om, = 100 Om, = 60 Om, =160 Om, =20
Om, =100 Om, 1=200 B.

3agaya 2. OnpenenuTh TOKM BO BCEX BETBSIX CXEMbI H aICHUSI HATIPSDKCHUSI HA €€ YY4aCTKaX, KOMILICKC ITOJHON MOIIHOCTH,
aKTUBHYIO M PEAKTHBHYIO MOIITHOCTbh, TOCTPOUTH BEKTOPHYIO AuarpamMmy , eciu U = 220 B, R1 =20 Om, R2 =25 Om, R3 =15 Owm,
X1=200m, X2=100wm, X3 =15 Om.

CocTaBui: JOLEHT K.B. JIunun

3aB. kadenpoit Jud P.E. Maxupuna

JIMCTaHIIMOHHO 3K3aMeH MOKET MMPOBOAUTHCS B AIEKTPOHHOM Kypce. DK3aMeHallnOHHBIN TecT coaepkuT 30 3ananuii. Ha pemenue
otBoauTcs 30 MuUHYT. Pa3pelieHHbIe MONBITKH - OJTHA.

O06pa3zerr 3agannii 17151 SK3aMeHa, MPOBOJIUMOTO JUCTAHIIMOHHO B AIekTpoHHOM Kypce (OITK-5-31, V1, B1; YK-1-31, V1, B1; YK-3
-31, V1, Bl):

OI1K-5-31

1 JaiiTe onpeneneHue MeKTPUIECKOMY TOKY

— YIOPAI0YEHHOE JABI)KEHUE YACTHUI] WM KBa3UYACTHII, KOTOPbIE SBISIOTCA HOCUTEISIMHU 3JIEKTPUYECKOTO 3apsa;

— HEeYMOpsAA0YEHHOE IBUKEHUE YaCTHUI] WM KBa3UYaCTHUI], KOTOPBIE SBISIIOTCS HOCUTENSIMH JIEKTPUIECKOTO 3apsia;

— JIBHIKCHHUE YaCTHUII, MPECTABISIONUNX COO0H SJEKTPHUSCKHUN 3apsi;

— KPUBOJIMHEIHOE ABMIKEHUE YACTHI], HE SIBJISIFOIINXCS HOCUTEISIMH 3apsija.

2.YacTp menu Mexy IBYMs TIOOBIMH TOYKaMH -3TO

— y3en;

— y4acTOK 1eNnH;

— BETBB;

— KOHTYD.

3.MomHOCTh U3MepsieTcs

— BOJIbTMETPOM;

— aMIepMeTpoM;




— BaTTMETPOM;

— OMMETPOM.

4.TIpou3BeicHUE TOKA Ha HAIIPSHKCHUE!

— TOK;

— HamnpspDKeHHe;

— COIIPOTHUBJICHUE;

— MOITHOCTb.

YK-3-31

6. Enunnna u3mepeHus CornpoTUBIICHUS:

— BT,

—B;

—a;

— OM.

7. HanpspkeHue uzmepsiercs

— BOJIBTMETPOM,;

— aMIIepMeTpOM;

— BaTTMETPOM,;

— OMMETPOM.

8. BonpTMeTp BKIIIOUaeTCs B IIETb

— CMELIAHO;

— IapaJuIebHO;

— HOCJIE0BaTENBHO;

— HapajuleibHO U NOCIEOBATENBHO.

9. Kakas BemuuHa U3MEPSETCSI BATTMETPOM
-U;

-1

-P;

-R.

OIIK-5-Y1

10 B cetb 50 I'u BiitoueHa karyiika ¢ ”HIyKTHBHOCTBI0 L=0,0127 T'H 1 akTuBHBIM conpoTuBieHueM =30M. OnpenennTsb
PEaKTUBHOE U MOJTHOE COMPOTHUBIICHHE KATYIITKH:
—4 0wMm, 5 Om;

—50m, 4 Om;

—7Om, 10 Owm;

-9 0w, 12 Om.

11. Yemy paBHa cuna Toka B ceTt . Eciiu akTUBHOE CONPOTHBIIGHHE KAaTYIIKH, BKIIOYEHHOH B ceTh =6 OM, cos [1=0,6, U=120 B:
—5A;

—6A;

- 10 A;

-12 A

12. Coenunenue, cocrosiiiee u3 3 BeTBEH, 1 UMEIOLIUX OJMH OOIIUI y3€ell, Ha3bIBACTCS
— MapauIeNbHOE;

— HOCJeA0BaTENbHOE;

— 3Be3/1a;

— TPEYTOJIbHUK.

13. Benmunaa, 006paTHAas CONPOTUBIICHNIO, HA3BIBACTCS
— TOK;

— HalpspKEHUE;

— MOIIHOCTb;

— IPOBOJAMMOCTb.

14. OTHOLIEHNE HAPSKEHUS K TOKY Ha3bIBaeTCs
— pabora;

— 3/C;

— COIIPOTHUBIICHHE;

— MOUIHOCTb.

YVK-3-V1

15. Oco0eHHOCThIO MapaIENbHOTO COSANHEHHS SBIISETCS
— OJJMHAKOBOE COIIPOTHUBIICHUE;

— OJTMHAKOBAsi MOIIIHOCTb;

— OJJMHAKOBOE HAIPSIKEHUE;

— OJIMHAKOBBII TOK.

16. OnpenenuTh 4acToTy B CeTH f, eCIIi K TeHepaTopy NpHCOoeIHHEH KoHAeHcaTOp EMKOCTBI0 C=40 MK® U peaKTHBHBIM
conporusieHneM EMkoctd X =80 Om:

—50 T

—55Tm;

— 60 I'm;

—70 I'm.

17. Tak o603Ha4yaeTcs Ha CXeMe:




— KOHJICHCATOP;
— pe3ucTop;

— 3/IC;

— KOMMYTAIIMOHHBIH armapar.

18. MouHocTh MOTpedUTeNsl pacCUNUTHIBAETCA MO (hopMyie:

- P=U*I;

— P=E*I,

—P=I*R;

-P=U/L

19. ConpoTHBieHHE NIPOBOAHNUKA 3aBUCHUT:

— OT JUIMHBI IPOBOIHUKA;

— OT IUIOIA/IX TIOMIEPEYHOr0 CEUEHHS MPOBOTHHKA;

— OT MaTepuaia NpOBOJHUKA;

— OT JUTMHBI ITPOBOJHUKA, OT IIOIIA/AN ITOTIEPEYHOTO CEUSHNUS MPOBOIHNKA, OT MaTepHaa IIPOBOTHHUKA.
OIIK-5-B1

20. B cerp 50 ' BkitoueHa karymika ¢ HHIyKTUBHOCTBI0 L=0,0127 I'H 1 akTuBHBIM conpoTuBieHueM r=30M. OnpeaenuTsb
PEaKTHBHOE M TIOJTHOE COTIPOTHBIICHHE KaTYIIKH:

—4 0m, 5 Om;

—50m, 4 Om;

—7Om, 10 Owm;

-90m, 12 Om.

21. YcTpoicTBO, COCTOSIIME U3 ABYX MPOBOAHUKOB, Pa3AeIEHHBIX AUIIEKTPUKOM, Ha3bIBa-€TCA

— pe3ucTop;

— IIOTPEOHTEITB;

— UCTOYHUK ITUTaHUS,

— KOHJIGHCATOP.

22. Tok [ mpu P=1000 Bt u U=100 B paBen

—1000 A;

— 100 A;

—-10 A;

-1A

23. Cuna ToKa B 3JIeKTpHYECKOH 1enu mpsamo npomnopuroHansHa 3JC 1 00paTHO MPONOPIHOHATIBHA ITOJTHOMY MIEKTPHIECKOMY
COTPOTHUBIIEHUIO LIEIH — 3TO

—3akoH OMma;

— 111 3axkon Kupxrooa,

— 2i1 3axon Kupxroda;

— cnenctBue 1ro 3akoHa Kupxroda.

24 B Tpéx(a3Hoii ey pu COSTMHEHHUH IT0 CXEME «3Be3/1a — 3Be3/la ¢ HeHTPaIbHBIM IPOBOIOMY» TOK B HEHTPAIEHOM IIPOBO/IC
— MOJKET PaBHATHCS HYIIIO;

— BCEr/ia paBeH HYIIO;

— HMKOI'J]a HE PaBeH HYIIIO;

— paBeH HYIIO IIPH HECHMMETPHYHOI HarpysKe.

YK-3-Bl

25. Ecnu cxema aieKTpuueckoi 1enu coaepkuT 6 ucrounukoB J/IC u 8 y3noB, TO KOJUYE-CTBO YACTUYHBIX TOKOB, KOTOpBIE
HE0OX0ANMO OIPE/ICNTUTE B OJHON M3 BETBEH 110 METO/y HAJIOKECHUS, PABHO

- 8;

-5

—6:

-7.

26. Tox MPOBOAUMOCTH 00JIaIaeT B..

— HOJIYNIPOBOAHUKAX;

— IIPOBOJTHAKAX;

— IUAJIEKTPHUKAX;

— BO3JIIyXe.

27. Touka nepeceueHust BHEIIHEW XapaKTEPUCTUKU UCTOYHHUKA C OChIO HAIIPSKEHUS COOT-BETCTBYET PEXKUMY
— XOJIOCTOTO XOJa;

— COINIaCOBAaHHOU Harpy3Ku;

— KOPOTKOT'O 3aMbIKaHMS;

— HOMHHAJIbHOW Harpy3KH.

28. Hocurenu 3apsina

— DJIEKTPOHBIL;

— OTpHLIATENIbHBIE HOHBI;

— TIOJIOKHUTENIFHBIC HOHBI;

— BCE U3 IEPEUUCICHHOTO.

29. DAeKTpUYECKHid TOK B METAJIAX-3TO

— OecropsI0YHOE ABMKEHHE 3apsDKCHHBIX YaCTHII;

— JIBIDKCHUE HOHOB;

— HaInpaBJIeHHOE JABMKEHNE CBOOOIHBIX IEKTPOHOB;




— JIBIKCHUE DIIEKTPOHOB.
30 Cuna ToKa B 3JIEKTPUYECKOH 11enn 2 A IpH HaNpsDKEHUH Ha ero KoHmax S B. Haliaure conpoTuBieHue npoBoIHUKA.
—10 Owm;

—0,4 Owm;

-2,50m;

-4 0mM.

VK-1-31

31. IudneKTpuKH, IIUTENBHOE BPeMs COXPaHSIONINE MOJSPU3AIUIO TTOCIIE YCTPAHEHHS BHEITHETO dJIEKTPUUECKOTO TOJISL.
— CETHETOJICKTPUKY;

— DIIEKTPETHI;

— MOTEHIINAT,

— IbE30IEKTPUUECKHH dPPEKT.

32. BemiecTBa, IOYTH HE MPOBOISIINE IEKTPUUECKUI TOK.

— IADIIEKTPUKHY;

— DJIEKTPETHI;

— CETHETOJICKTPUKY;

— TBE30AIICKTPUICCKHH dPPEKT.

33. Kakue u3 nepeurcaeHHbIX HUXKe YaCTHUIl UMEIOT HAUMEHbBINN OTpULIaTeNbHBINA 3apsa?

— DJIEKTPOH;

— MIPOTOH;

— HEUTPOH,;

— AQHTUAIIEKTPOH.

VK-1-Bl

34.0Onpenenvre SKBUBAIEHTHOE COTIPOTHBIICHUE IEKTPUIECKON IETH TOCTOSTHHOTO TOKA, €CJIM COTPOTUBIICHUS COCTUHEHBI
napamnensHo ¥ paBHbl R1 =10 Om; R2 =10 Om; R3 =5 Om:

— R kB =10 Om;
— R sk B= 20 Om;
—RoaxB =5 Owm;

—R3kB=2,5 Om.

35 B tpéx¢a3Hoii nenu Ipu COSIMHCHUH 110 CXEME «3Be3/1a — 3Be3/1a C HEHTPAIBHBIM IIPOBOOM» TOK B HEHTPAIILHOM IIPOBO/IE
— MOJKET PaBHATHCS HYIIIO;

— HUKOT/Ia HE PaBeH HYIIIO;

— BCErJa paBeH HYIIO;

— PaBeH HYIIO IPH HECUMMETPUYHOI HarpysKe.

36. Enuanteit n3MepeHns abCoMOTHON ANAIIEKTPUIECKOH TPOHHUIIAEMOCTH CPEJIBI SBISETCS

— O/m;

- B/™m;

— Kun/m;

-B.
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37. Beenute 3Ha4eHHE SKBUBAJIEHTHOIO CONPOTUBIIEHNUS NTOCIEA0BATENbHOM LIENU MMOCTOSIHHOTO TOKA, B OMaX, COCTOSIIIEN U3 MATH
conpoTtusieHni BennuuHoi R =20 Om.

—100 Owm;

—2000 Owm;

—10 Owm;

—20 Om.

38. K renepatopy ¢ kakuM HanpspkeHneMm U NpUCcOeInHEH KOHIEHCATOP C PEaKTUBHBIM conpoTuBieHneM éMkocTu X =80 Om, eciu
TOK B 1ienu [=3 A

—200 B;

—240B;

- 270 B;

—-300 B.

39. B cers U=120 B BkiItoueHa KaTymika, 10 KOTopoil TedeT Tok I=30 A. Onpeaenuts peakTUBHYIO MOIHOCTh KaTyLIKH Q:

— 3500 Bap;

— 3600 Bap;

— 3800 Bap;

— 4000 Bap.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

Pesynbrar oueHuBaHus Kputepuu ouenku

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJIHEHHH.

«HE 3a4TEHO»: CTyzeHT He BBIIONHUI WM BBINOJHUI HEMPAaBUIBHO 3a[aHUsI KOHTPOJIBHOI pabOoThI

OreHKa pe3yIbTaTOB dK3aMEeHa OCYIIECTBIISICTCS IO OATLHON CHCTEME («OTIMIHOY, «XOPOIIOY, KYIOBIECTBOPUTEIHHOY,
«HEYIOBJIETBOPUTEIHHOY). DK3aMEH CUNTAETCS MPOUCHHBIM YCIICIIHO, €CITU MIPH €r0 MPOBEACHUH MOJTyYeHa OIICHKA He HIKE
«YIOBIETBOPUTEIHLHOY.

ITpu noBeeHUH SK3aMeHa B MUCbMEHHOM (hOpME KPUTEPHUSIMHU OLICHKH SBIISTFOTCS

«OTanIHON»: Bce Bompocs! OmiteTa U3N0XKeHBI TOTHO (B paMKaX MPOTPaMMBI Kypca WIIH JISKITHOHHOTO Kypca) ¥ TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIHTD, SICHO M TIOCTE0BATEILHO U3JIaraTh CoAepKaHue OTBeTa, yMeHHe 0000IIaTh MaTepuall,
JieNaTh BBIBOIBI. [IpaBHiIbHBIC OTBETHI Ha IOTIOJHUTEIbHBIE (TIPOBEPOUYHBIE) BONIPOCH B paMKkax Owiera. [TonpobHoe n3noxeHne
OCHOBHBIX TIOJIOXKEHUH 0TBeTa B JIUCTE YCTHOTO Ompoca.

«Xopoo»: Bce BOmpoCH! B IIENOM PacKpHITHL, HO M3JI0XKEHBI HEOCTATOYHO MOIHO (He MeHee, 9eM Ha 80 — 90 %), mubo B
OTBETE COAEPKATCS HETOYHOCTH (B UMEHAX, XPOHOJIOTUH, B HA3BAHUU TEPMUHA NIPH MOHUMAHHUHU €ro CYTH U T.1.). Hanuuue
JIOCTATOYHO TOJPOOHBIX 3anucei B JIucte ycTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B HE MeHee, 9eM Ha 60 %, rpyOble OmMOKH B ITEPHOIU3AIIX,
KJaccu(UKalMsiX, TPAKTOBKE OCHOBHBIX MOHATUH U T.1I. He3HaHHe 0THOTO M3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO IPYTUM
BOIPOCOM (Ha YCMOTpEHHE IperoaBaresis) pyu COOTBETCTRYIONIEH 3anucu B JIucre ycTtHOro onpoca. HenmocnenoBarenbHoe
W3JI0XKECHUE MaTepualia, HEYyMEHUE JIeTIaTh BHIBOIBI.

«HeynoBieTBOpUTETHHOY: OtcyrcrBue 3amuceit B JIMCTe yCTHOTO OMpoca, OTKa3 OT OTBETa, MOJAMEHa OJHOTO BOIIpOca
JIpYruM, HaJu4yue mmnapraiku. M3noxenue BonpocoB MeHee, yeM Ha 60 %. He3HaHue OCHOBHBIX MOHATUH U NOJOXKEHUH TEMBIL.
HecrnmocoOHOCTh CBA3HO M3JI0KUTH MaTepHall.

IIpu moBeneHNN SK3aMeHa JUCTAHIIMOHHO B AJIEKTPOHHOM KYpCe KPUTEPHSIMH OLEHKH SIBIISIFOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xoporo»: IMony4yenue ot 75 no 90 % GaIOB MO TECTY MPH BBIMOJHEHUN TECTa 32 PETJIAMEHTHPOBAHHOE BpeMs

«Y IOBJIETBOPHUTEIHLHOY: IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE
BpeMs

«HeynoBieTBOpUTETHHO»: [onyuenue menee 50 % GayioB MO TECTy.

[Tpwu olieHKe Pe3yabTATOB BBHITIOJHEHUS JTaO0PaTOPHON pabOTHI UCIIOJIB3YETCsl OMHApHAs CUCTEMa, KOTOpast PpeaycMaTprUBacT
CIIEYIOIIUE PE3YAbTATHI U KPUTEPUH OIICHUBAHHMS:

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec

J1.1 |I'T.Pexyc OCHOBBI NEKTPOTEXHUKHU U M.: Bercm.k., 2008,
HPOMBIIUICHHOH 31eKTPOHUKH
B TIPHIMeEpax | 3aja4ax ¢
pemreHmAME: YueOH.mocobue

JI1.2 | O.I1.HoBoxwui10oB DNEeKTPOTEXHUKA U M.: FOpaiir, 2012,
ANIEKTPOHUKA: YUCOHUK

JI1.3 | 3emmsixos B.JL. DNEeKTPOTEXHUKA U Pocros-na-Jlony : U3narenbcTBo
AIIEKTPOHHKA : YISOHUK HOxHOTO (enepabHOTO YHUBEPCHUTETA,

2008, http://biblioclub.ru/index.php?
page=book&id=241108

JI1.4 | B.M. Ps6enbkuid, [IpakTuueckas Apxanrensck : CADY, 2014,
JL.B. ComoGyto, AM. |2MeKTpOTEeXHHUKA: OCHOBBI http://biblioclub.ru/index.php?
UYepesko, E.B. AIIEKTPOTEXHUKH C page=book&id=436403
JIMMOHHHKOBA. HCIIOJIb30BaHHEM
MATLAB/Simulink : y4e6HOe
nocobue
JI1.5 | Jlunun K.B. DeKTpoTexXHHUKA: yaeOHOe H® HUTY MUCuC, 2020,
nocobue www.nf.misis.ru ; http://elibrary.misis.ru

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOPBI, COCTaBUTENN 3arnaBsue bubnnorexa WznarenscTBO, TOA, 311. azipec

JI2.1 | A.C. Kacarkus, DNeKTpOTeXHUKA: YUSOHHK M.: Bercmr. mik., 2003,
M.B.Hewmrtios




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | T'.I".Pexyc, COOpHUK 33724 U YIIpaXHEHUI M.: Beicm. mk, 2001,
AW .Benoycos IO JIEKTPOTEXHUKE K OCHOBAM
SIICKTPOHUKH
JI12.3 | Jluxaues B.JIL. DNEeKTPOTEXHUKA: CIIPABOYUK M.: COJIOH-IIPECC, 2010,
http://biblioclub.ru/index.php?
page=book&id=117585
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI3.1 |M.H. [laBbiakuH, DNEeKTPOTEXHHUKA U H® HUTY «MHUCuCp, 2013,
C.H.BbackoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPaKTHKyM
JI3.2 | Backos C.H. Pacuer snekrpuueckux nernei H® HUTY "MUCuC", 2016,
MOCTOSTHHOTO ¥ ITEPEMEHHOTO ttps://lms.misis.ru
TOKa: MeToauueckue yKazaHus
K pacueTHo-rpaduyeckoit
pabore
6.2. ITepeuennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHOM ceTH « AHTepHeT»
D1 |Jlekunuu mo 31eKTPOTEXHUKE https://dprm.ru/elektrotehnika/lekcii
D2 | DneKTpoTeXHHKa https://Ims.misis.ru/
33 | KubepJlennka www.cyberleninka.ru
D4 |H® HUTY MUCuC www.nf.misis.ru
D5 |Poccuiickas Hay4dHas JEKTPOHHAsT OHONIHOTEKA www.elibrary.ru
6.3 IlepeyeHb MPOrpaMMHOro odecnev4eHust
1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 | WinStrtr7 Russian OLP 1 NL Acdmc Legalization GetGenuine
1.4 |Micro-Cap 10 Evaluation
1.5 Microsoft Teams
1.6 |MATLAB & Simulink
I1.7 |Adobe Reader
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoOHATBbHBIX 023 JTaHHBIX
U.1 |https://online-electric.ru/ - OHIaRH-DISKTPUK
N.2 |https://new.fips.ru/ - ®eaepanbHBIil HTHCTUTYT IPOMBIIIIEHHONW COOCTBEHHOCTH
.3 |http://window.edu.ru - UadopmanmonHas cucreMa « EnnHOE OKHO JToCcTyma K 00pa3oBaTeIbHBIM pecypcam»
N.4 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkona 1ist 3MeKTPUKOB
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
101 VYuebnast maboparopust nekTpoTexHukn u | Kommekr — yueOHoit  mebenm Ha 24 Mecta s

ANIEKTPONPUBOJIA 00yJarommxcs, KOMIUIEKTHl J1a00paTopHOTO 000pPYIOBaHUS
JUISL  VICCNICNOBaHUS M HAJAIKH 3JIEKTPHYECKUX Ienei,
KOMIDIEKT  y4eOHOTO  O00OpyHOBaHMS Ui HM3YYCHHUS
JNMEKTPUYECKUX TPHUBOJOB, JAOOPATOPHBIC CTCHIBI JUIA

N3ydCHU OCHOB aBTOMaTHU3allunu IIPpOMU3BOACTBA,
nporpaMMHupoOBaHUs MMPOMBIIIJICHHBIX KOHTPOJICPOB n
ynpaBJICHUS TCXHOJOTUYCCKUMHU O6’I)eKTaMI/I,

nabopaTOpHbIE CTEHABI AJISl M3YYEHUS MPOTrpPaMMHUPOBAHUS
MUKpokoHTposutepoB  [IM-JIM, nmaGopaTopHble CTESHIBI
"ABTOMaTHMKa Ha OCHOBE MPOTPAMMHPYEMOT0 KOHTpoJuIiepa
SiemencS7, nmaGopaTopHbIE CTEHABI IS H3YYCHHUS OCHOB
uudpoBoit  TexHukd "OCHOBBI LU(PPOBOH  TeXHHKH',
1a0OpaTOpHEIE  CTCHABI JUIl  H3y4eHUs  CHUJIOBOM
SNIEKTPOHUKA u npeoOpas3oBarens TEXHHUKH
"IIpeobpaszoBatens Texuuku", ocumiorpadp FLK-123/001,
ocumnorpap GOS-620 FG, THMOBOW KOMIUIEKT y4eOHOTO
obopynoBanus "IIporpaMMupoBaHHEe MHKPOKOHTPOJIIEPOB
"TIM-JIM Ha 4 pabGo4mux MecT, TOPMOBO3IYIIHAS HasIbHASL
cranius lukey-852d+.




113 VYuebHas mabopatopus (kommbloTepHBIH | KoMruiekt yueOHol Mebenmn Ha 12 mecT s oOydaromuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B MHTEPHET), NPOEKTOP, OKpaH HACTCHHBIH,
KOMMYTaTop, JOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, noctyn x OUOC VYuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiatdpopme LMS Canvas u Moodle,
nIuneH3noHHBle mporpaMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM TPYIIIAaMH CTyAEHTOB online (paboTa B 31eKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpio KOTOPOH HEMOCPEICTBEHHO MTPeAHA3HAYEHHOH IS OCYIIECTBIECHHUSI 00pPa30BaTEIBLHOTO
npolecca siBIseTcsi DIeKTPOHHBII 00pa3oBarenbHbli pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCUMOCTH OT LIEJIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CII0KHOCTH. BO3MOXXHO IIpOBeieHne CHHXPOHHOH paboTHI Co
CTYJCHTaMU ¢ Uctoab3oBaHreM Microsoft Teams nnu Zoom. KoHTposs pe3yTbTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTEI
OCyIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHble ydeOHbIe 3aHATHA M0 JUCLIUIIMHE Ha MPAaKTHYECKUX ,
71a00paTOPHBIX 3aHATHSX.




