MMHUCTEPCTBO OBPASZOBAHMSA M HAVKM POCCHMIACKOW $EINEPALIMH,
MMHVMCTEPCTBO OBPABOBAHMS M HAYKM KEIPTBI3CKOM PECHVEJIMKHU

'O¥ BIIO Keproiscro-PoCCHMMCKUN

DJIEKTPOCHAOKEHHE U ¢ OCHOBAMM JJIEKTPOTEXHUKH

paboyas nporpamMmma AUCUHIITIHHBL (MOTYJIS)
3akpeniena 3a kadeapoii HeTpannunonukix 0 BO30GHOBASEMBLIN HCTOUHHKOR IHEPTHN

YueGHolit ninau )
Hanpasnenne 08.03.01 Crpourensetso

Keanudukaims Gaxanasp

Mopma oDvVueHHA OuHAR

Obmas TPYADEMKOC T 3 3ET

Yacos no yaeGuoMy naaxy 108 Buobl KOHTPONS B CEMECTpax:
B TOM umche: Jauers 4

ayaIuTOPHBIC 3aHATHIA 3l

camocTosTenLHan patora 57

Pﬂcnpene:teuue YACOB AHCUMILTHHEBL MO ceMecTpam

Cemectp
(<Kype=.<Cemecr | 4(2.2)
p Ha kypee>) ixond
Henens 16,3
Bun 3ansTHit yim | PTIA | ¥N PII
Jlexunn 26 |26 |26 |26
JlaBopaTtopxeie 8 8 8 8
[pakTH4eckne 17 i O 8 Er 17
B Tom unene et | 10 10 10 10
Hroro aya. 51 51 |80 |51
KoHTaxTHas SE 1151 150 |51
Cam. pabora SF 157 1370 | SF
Hroro 108 |108 |108 [108
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pazpaborana s coorgercramy ¢ HIrOC 3+

DepepanbHblii rocyaapeTeeHHbIH 0GpazoBaTeabH sl CTaHAaPT Bhiclero olipaosanud no nanpasiennio noarorosku 08.03.01
CTPOUTEJILCTBO (yposens Gakanagpuara) (npukas Munobpuaven Poceun or 12,03.2015r, No201)
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BusupoBanue PII/{ 1y1g ucnosiHeHUsI B 04epeHOM Y4eOHOM roay

IMpencenarens YMC ®AJTUC: —— \\E_‘,_&,.___Q\
09 cents6ps 2024 1.

OOII nepecmoTpeHa, 00CyxkaeHa U 0J00peHa IS
ucnonaenus B 2024-2025 yue6HOM roay Ha 3acenanuu kadenpbl «CTpOUTETHCTBOY
[Ipotokon ot 27 aBrycta 2024 r. Ne

1
2 o
W.o.3aB. kadpenpoit //670/0;/

Busuposanue PII/{ nJisi MClIOJIHEHHMSI B 0UepeJHOM Y4eOHOM roay

[Ipencenarens YMC OAINC: 9 ’J
18 ceHTa0ps 2025 r. 7 b d

OOII nepecmoTpena, oo6cyxaeHa U ogo0peHa st
ucnonueHus B 2025-2026 yuebHom roay Ha 3acenanuu kadeapsl «CTPOUTETHCTBO
ITporokoi ot 16 centsaops 2025 r. Ne 2

7 4
3aB. kadenpon ,/éfj ,,/

BusupoBanue PII/] 1Jisi MCIIOJTHEHHSI B 0UEPETHOM YUeOHOM Toy

[Ipenacenarens YMC OAINC:
2026 r.

OOII nepecmoTtpeHa, 06cyxaeHa U oqo0peHa st
ucrnonHeHus B 2026-2027 yue6HOM roy Ha 3acenanuu kadeapsl «CTpOUTEIBCTBOY
[Iporokoi ot 2026 r. Ne

3aB. kadeapoii

BusupoBanue PII/{ nJis1 MclioJIHeHHMSI B 0UepeIHOM Y4eOHOM roay

[Ipenacenarens YMC OAJINC:
2027 r.

OOII nepecmoTtpeHa, 00cyx1eHa U 0J00peHa s
ucrionHeHus B 2027-2028 yue6HOM Toy Ha 3acemanuu Kadeapsl «CTPOUTEIBCTBOY
[Ipotokon ot 2027 r. Ne

3aB. Kadeapoii



1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1|enssMu 0CBOCHMS TUCIUIIIMHBI « DIIEKTPOCHAOKEHHE U ¢ OCHOBAMHU DIIEKTPOTEXHUKM» SIBISIOTCS U3YUCHHUE
KOJIMYESCTBCHHBIX U KAYECTBEHHBIX CTOPOH AJIEKTPOMArHUTHBIX SBJICHHUI U MPOLECCOB, TPOUCXOAIINX B YCKTPHISCKUX
IETsX, SMEKTPHUSCKUX U JJIEKTPOHHBIX YCTPOUCTBAX M MPUOOPax, OATOTOBKA CIICIIHAINCTOB, CIIOCOOHBIX BEIITOIHUTD
3aJ1a4, CBAI3aHHBIC C 00ECIeUCHHEM TPUEMHUKOB 3JIEKTPOIHEPTUH HAZICKHBIM, 0€30MaCHBIM U SKOHOMUYHBIM
3IEKTPOCHA0KECHHEM.
2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOII
uxn (pa3gen) OOTIT: |B1.E.01
2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:
2.1.1|O6yuaromiuecs 10KHBI 3HATh OCHOBHBIC ITOHATHS U ONpeeNeHNs PU3HKH (IEKTPUUECTBO) U HHHOPMATHUKHU, OOLIYIO
XapaKTEePUCTHUKY OCHOBHBIX HH(DOPMAIIOHHBIX MPOIIECCOB; BIaIeTh HaBbikaMu paboTs! Ha [TK. TIoHUMAaTh CYIIHOCTD U
COLIMANTBHYIO 3HAYUMOCTh CBOCH Oynyiei mpodhecCuu,BUUTh B3aUMOCBS3b U3y4aeMOM JUCIUILTHHBI B [IEJIOCTHON
CUCTEME 3HAHUH.
2.2|IMcuunIMHbI 1 MPAKTHKH, /IS KOTOPBIX 0CBOEHHE IAHHOW THCHUTIMHBI (MOAYJIsI) HEOOX0MMO KaK
npeauiecTBYIOIIEe:
2.2.1|ludpopmaTuka
2.2.2|Matematnka
2.2.3|dusuxa

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI

(MOJLYJIST)

OIIK-2: cnoco0HOCTHIO BLISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH NMP00JeM, BOSHHKAIOIIUX B X0/1€e MpodeccuoHaIbHOMI

ACATECJIbHOCTH, MIPUBJICYDb UX AJIfl PCIICHUSA COOTBeTCTBleI[Il/Iﬁ (l)PI?.HKO-MaTeMaTl/I'-leCKI/Iﬁ anmapar

3HaTh:

VYpoBeHb |  |0OCHOBHBIE 3aKOHBI YIEKTPOTEXHUKHU U CIIEH(UKY HX TOHIMAaHHS, IPUHIUITEL aHAIN3a CATYALUH 110 00pasiy

00BbsICHEHHH TIPEToaBaTels.

VYpoBenb 2 |anropurmel aHanu3a (KOMOMHHPOBATH U3BECTHBIE 00pAas3LIbI).

ypOBeHL 3 KaK COCTaBUTb CaAMOCTOATCIBHO aJITOPUTM aHaJIM3a (KOM6I/IHI/IpOBaTL HU3BECTHBIC 06pa3LU>I). BOCHpOI/ISBOIII/ITL u

0OBACHATH YUEOHBIH MaTepuai ¢ TpeOyeMoi CTeNEeHbI0 HAYYHOH TOYHOCTH U TTOJIHOTHI.

YMmeTnb:

VYposenb | |PackpbITh CMBICH BBIABUTAaeMBIX Uael. [IpencTaBuTh paccMaTpuBaeMble 31EKTPOTEXHUYECKHE IPOOIEMBl B

Ppa3BUTHHU.

VYpoBeHb 2 | YMeTh IPOBECTH CpaBHEHUE METOJIOB IT0 KOHKPETHOH IpodiiemMe.

ypOBeHL 3 YMeTh OTMETHUTH MPAKTUYCCKYIO IEHHOCTD OMPCACIICHHBIX 3aKOHOB 3JICKTPOTEXHUKU U YMETH UX IPUMCHSTD.

Baanets:

YpoBenb |  |HaBbIKaMu pabOTHI € ANEKTPOTEXHUUECKOH JIUTEPATYpOil U CIPaBOYHUKAMHU.

ypOBeHL 2 MnprueMaMu IOrUCKa, CUCTEMATHU3alluN 1 CBO6OZ[HOI‘O H3JI0OKECHUS JICKTPOTEXHUYECKOI0 TCOPETUICCKOI0O MaTepurajia

1 METOJaMHU CpaBHCHUHI.

VYpoBenb 3 |HaBbIKAMU BBIpaXKEHUSI 1 00OCHOBAHUS COOCTBEHHOW TOZUIHH.

B pe3yiabTaTe ocBOeHHS TUCHUILINHBI 00y YAIOIINIACS J0KEH

31

3HaTh:

311

OCHOBHBIC OIIPEACIICHUS, TOITOJIOTHICCKUE NTapaMETPbl U METOABI pacucTa JICKTPUICCKUX ueneﬁ, JIMHEHHBIC U
HEJIMHEHbIE e, aHajinu3 CXEeM 3J'I€KTpOCHa6)K6HI/I$I; OJICKTPOMAarHuTHBIC ychOﬁCTBa, TpaHC(bOpMaTOpBI,
QJICKTPOABUTATECIIN MMOCTOAHHOI'O TOKA, aCHHXPOHHBIC MAallIMHBI, CHHXPOHHBIC MalllUHbI, OCHOBBI 3J'[€KTpOCHa6)KeHI/I}I.

3.1.2

OCHOBHBIC IIPUHIHUIIBI TIOCTPOCHUA CUCTCMBI 3HeKTpOCHa6)I(eHI/I$[; THUIIBI SJICKTPONIPHUEMHUKOB U PEIKHUMBI UX pa6OTI>I.

3.2

YMmeTnb:

321

YUTATh IEKTPUUECKUE CXEMBI, PELIaTh MPAKTHUECKHUE 3a1a4M [0 aHAIM3Y U pacyeTy EKTPUUECKUX Lienel u
JJIEKTPOHHBIX YCTPOMCTB, BBINIOJIHATh SKCIIEPUMEHTAIBHBIE HCCIIENOBAHMS 1IETIEH U DIIEKTPOHHBIX YCTPOMCTB.

3.3

Baaners:

331

HAaBBIKH C60pKI/I QJICKTPUYCCKUX Hel'[eﬁ, pa60T1>1 C KOMIIBOTEPHBIMHU MIPpOTpaMMaMU, IIPUMEHATH Ha MIPAKTUKE OCHOBHBIC

JNEKTPOU3MEPHUTENbHBIE TPHUOOPEL.

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIsT)

Kon

| 3apATHA 3apgaTusa/ Kvpc 105050 DAKT.

HaumenoBanue pasaenoB u TeM /Buj | Cemectp / | YacoB | Komneten- | Jluteparypa | Unte | Ilpumeuanue




Paznen 1. JInneiinbie 3j1eKTpHyecKne
LeNnH MOCTOSTHHOT0 TOKA

1.1 OCHOBHBIC 3aKOHBI JICKTPUICCKUX TIeTICH 2 JI.2 J11.1
/J1ex/ JI1.3J12.1
J12.2712.3
J12.4J13.1
J13.2
1.2 DnekTpuueckas 1erb. PexuMbl paboThI 2 JI.2 J11.1
/J1ex/ JI1.3J12.1
J12.2712.3
J12.4J13.1
J3.2
1.3 MeToapl pacueTa 3JEKTPUUCCKUX TIeTei 2 JI.2 J11.1
/J1ex/ J1.3J12.1
J12.2712.3
J12.4J13.1
J13.2
1.4 Pacuer cnoxHo# nenu noct. Toka /IIp/ 4 OIIK-2 JI1.3J11.1
JI1.2 J12.1
J12.2712.3
J12.4 J13.1
J3.2
15 Pacuer nenu noc. Toka ¢ ICTOYHUKOM 4 OIIK-2 JI1.3 J11.1
SJC /Tp/ JI1.2 J12.1
J12.2712.3
J12.4 J13.1
J3.2
1.6 DKcnepUMeHTalIbHas IPOBEPKA 3aKOHOB 2 JI1.1J11.2
Owma u Kupxroda /J1a6/ JI1.3 J12.1
J12.2712.3
J12.4 J13.1
J3.2
1.7 HWccnenoBanue UM nepenadn 2 JI1.1J11.2
MMOCTOSTHHOTO TOKA C HATPY3KOH B KOHIIE JI1.3J12.1
nuuuu /J1a6/ J12.2712.3
J12.4 J13.1
J3.2
1.8 JIuHelHbIe SIeKTpUYECKHe TSN 10 JI1.3 J11.1
nocTostHHOTO ToKa /Cp/ JI1.2 J12.1
J12.2J12.3
J12.4 J13.1
J13.2
Pazgen 2. Ognodasnbie dNeKTpUYECKHE
HeNny NepeMeHHOr0 TOKa
2.1 OcHoBHbIC onpezeneHus. M3o0paxeHue 2 JI1.1J11.2
CHHYCOUIATbHBIX (PYHKINH BPEMEHHU. JI1.3J12.4
/J1ex/ J12.1J12.2
J12.3 J13.1
J3.2
2.2 Mertoasl pacuera 11emneil nepeMeHHOro 2 JI1.2 JI1.1
Toka /Jlex/ JI1.3 J12.1
J12.2712.3
J12.4J13.1
J3.2
2.3 Pacuer mapamMeTpoB 110 MTHOBEHHBIM 4 OIIK-2 JI1.3 JI1.1
3HAYEHUSIM CHHYCOUJAIEHO JI1.2 J12.2
n3MeHsromuxcs BennyuH /IIp/ JI2.1J12.3
J12.4J13.1
J3.2
2.4 Pacder nenu mo KOMIJIEKCHBIM 3HAUYCHUSIM 5 OIIK-2 JI1.3 JI1.1
napaMeTpoB Beanuud /I1p/ J1.2J12.2
J12.1J12.3
J12.4J13.1

J3.2




2.5 IMTaccuBHBIN IBYXIOIIOCHUK B LIENH 2 J1.1J11.2
CHUHYCOUAAIBHOTO TOKa /J1ab/ JI1.3 J12.1
J2.2712.3
J12.4J13.2
JI3.1
2.6 OnHo(a3HbIe JEKTPUIECKHE IETTH 10 JI1.1J11.2
nepeMeHHoro Toka /Cp/ JI1.3 J12.1
J12.2712.3
J12.4 J13.1
J13.2
Paznen 3. Tpexda3snble nenu
3.1 OcHoBHble onpesieseHusi. CoeTMHEHUE B 2 JI1.2 JI1.1
3Be3ny /Jlex/ J1.3J12.4
J2.1J12.2
J2.37J13.1
JI3.2
3.2 HUccnenoBanue TpexdasHoii nemnw, 2 JI.1J11.2
COeIMHEeHHOH 3Be3n0i /J1ab/ J1.3J12.1
J2.2712.3
J2.4J13.2
JI3.1
3.3 Tpexdazubie nernu /Cp/ 5 JI.1J11.2
J1.3J12.1
J2.2712.3
J12.4 J13.1
JI3.2
Paznen 4. TpanchopmaTopbl
41 Y CTpolCTBO M IPUHIMI AECHCTBHSA 2 J1.2J11.1
onHodasHoro Tpancdopmatopa /Jlex/ JI1.3 J12.1
J2.2712.3
J12.4 J13.1
JI3.2
4.2 Twumnel Tpanchopmaropos /Cp/ 5 JI1.2 JI1.1
J1.3 J12.1
J2.2712.3
J12.4 J13.1
JI3.2
Pazgen 5. DiekTpuyeckue MaliMHbI
MOCTOSIHHOTO U NePeMEHHOr0 TOKA
51 YCTpONCTBO JIEKTPUUECKUX MAIIUH. 2 JI1.2 J11.1
[punun aevicrus. /JIex/ JI1.3J12.1
J2.2712.3
J12.4 J13.1
JI3.2
52 DNeKTpUYECKUE MAIMHBI IOCTOSHHOTO U 10 JI1.2 JI1.1
nepeMeHHOr0 ToKa /Cp/ JI1.3J12.1
J2.2712.3
J12.4 J13.1
JI3.2
Paznen 6. DaekTpocHadKeHHE
CTPOHUTEIBCTBA H 3JIeKTPOOE30NaCHOCTh
6.1 HcToyHnKH 37eKTpOoCcHA0KECHUS 2 JI1.1 J11.2
CTPOMTENBHBIX MIOMAI0K /JIek/ JI1.3J12.3
J2.1J12.2
J12.4 J13.1
JI3.2
6.2 PacnpenenurenpHble yCTPONUCTBA U LIUTHI 2 JI1.1JI11.2
/JTex/ JI1.3J12.1
J2.2712.3
J12.4 J13.1

JI3.2




6.3 CXeMBl BHEIIHETO 1EKTPOCHA0KEHUS 4 2 J1.1J11.2 0
/Jlex/ J1.3712.3
J2.1J12.2
J2.4713.1
3.2

6.4 DNeKTPUYECKUE CETU CTPOUTETBHBIX 4 2 J1.1J11.2 0
momanok /JIex/ J1.3J12.1
J2.2J12.3
J2.4713.1
3.2

6.5 DNeKupooOOpyI0BaHHE CTPOUTEIBHBIX 4 2 JI.1J11.2 0
nomanox /Jlex/ JI1.3 J12.1
J12.2J12.3
J12.4J13.1
J13.2

6.6 DIEKTPHUUECKUE CETH U 4 17 JI.1J11.2 2
anekrpoobopynoBanue /Cp/ JI1.3 J12.1
J12.2J12.3
J2.4J13.1
3.2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIe BONPOCHI U 3aAaHUS

Paznen 1. JIuneitHpie snekTprdecKre ey MOCTOSHHOTO TOKA.

1. DkBUBajeHTHBIE IpeoOpa3zoBaHus cxeM. COeJMHEHUE JIEMEHTOB NIEKTPHUUECKUX LIeHeH.

2. VIcTOYHWKH DIIEKTPUIECKON SHEPTUN TIOCTOSTHHOTO TOKa

3. AHanu3 3MIEKTPUYECKUX LIeNeH MOCTOSHHOIO TOKa C OJJHUM MCTOYHHKOM SHEPrHU. AHAIIN3 CIIOKHBIX AJIEKTPUYECKUX EeTIeH C
HECKOJbKUMH UCTOUHHUKAMHU YHEPTHUH.

4. PaboTa U MOIIHOCTH 3JIEKTPHYECKOT0 TOKa. DHEPreTHIECKUil OanaHc

Paznen 2. OnHodazHble 2IEKTPUUYSCKHE LENH IePEMEHHOT0 TOKa.

5. UHAYKTUBHBIA U €eMKOCTHOM 3JIEMEHT

6. Paznuunble criocoObl PeCTaBICHHS CHHYCOUIAIBHBIX BETUIHH

7. Hepa3BeTBiICHHAs 1I€TIb CHHYCOHMIAIBHOTO TOKA

8. AKTHBHas, peakTUBHAs, KOMIUIEKCHAS M TIOJHBIE MOLIHOCTH TTACCUBHOTO JIBYXTIOIIOCHUKA
9. Pe3oHaHC B 1IeNsAX CHHYCOUAAIBHOTO TOKA

Pasnen 3. Tpexdasnble Lenm.

10. CoenuHeHUE B TPEYTOJIbHUK.

11. MourHoCTh B TpeX(}a3HbIX LEISX.

12. M3MepeHne akTUBHON MOITHOCTHU TpeX(a3zHoil CHCTEMBI.

Paznen 4. MaruuTHble LENU 3JIEKTPUYECKUX YCTPOICTB MOCTOSHHOTO U IIEPEMEHHOI0 TOKA.
13. Hepa3BeTBieHHass MarHUTHAs 11eTib; 172 - 176
14. Hamaray4uBaHue MarHUTOIIPOBO/IA UACAIbHOM KaTymiky. 180-182

Paznen 5. Tpancdopmaropsi.

15. PesxxuMsl padoTs! ogHO(a3zHOTO TpaHnchopMaTopa (X0I0CTOr0 X0Aa, KOPOTKOTo 3aMblkaHus); 203-208
16. OcobennocTH Tpex(a3HbIX TpaHchopmaTopos; 212-214

17. TpancdopMaTopbl HANPSKEHUS U TOKA. 226-232

Paznen 6. Dnexrpuueckue MaIMHbI TOCTOSIHHOTO U IEPEMEHHOTO TOKA.
18. PesxxuMbl paboThl MalllMHBI TOCTOSTHHOTO TOKa; 373 — 375

19. [IBurarep ¢ napauiesbHbIM Bo30yxaeHreM; 398 — 403

20. JIBuraTens ¢ ocieaoBaTeIbHbIM BO30yacHueM; 403 — 405

21. Pexxumsl paboTs! TpexdazHoi acCHHXpOHHON MaIuuHeL; 414 — 415
22. Paboune XxapaKTepUCTHKH aCHHXPOHHOTO jBurarens. 439 - 441

5.2. TeMbI KypcoBBbIX padoT (MPOEKTOB)

5.3. ®oH/ OLIEHOYHBIX CPEeACTB

B (oHI OLIEHOYHBIX CPEICTB TEKYLIEr0 KOHTPOJIS BXOIT:

* PEHTHHI-TIIIAH MOTYJIST;

* CTPYKTYpUpPOBaHHas 0a3a KOHTPOJIbHBIX YUCOHBIX 3aJaHul (B ayJUTOPHH);

* CTPYKTYpUpOBaHHas 6a3a KOHTPOJBbHBIX Y4eOHBIX 3aJaHUM JJIsl CAMOCTOSTEIbHON BHEAYTUTOPHOI pabOThI CTYICHTOB.
B (oH[T OLIEHOYHBIX CPEICTB PYOEIKHOTO KOHTPOIISI BXOUIT:




* CTPYKTYpUpOBaHHasi 0a3a KOHTPOJIbHBIX y4EOHBIX 3aJaHUH;

* cier KAy KOHTPOIUPYIOINX MEPONIPUATHI  IJIs OLIEHMBAHMS 00Y4Jaroerocs Ha 3HaTh, yMETb, BIIAJIETh;

* METOAMYECKHE MaTEPUAIIbl, ONPEIEIISIOIINE IPOLEAYPY KOHTPOJIS U KPUTEPUH OLIEHUBAHUS.

®oHJ OLIEHOUHBIX CPECTB JUIS IIPOBEICHNUS TPOMEKYTOUHOM aTTeCTallH 00YJaIOIIUXCsl IO TUCLUIUINHE BKIIOYAET B CEeOsL:

* OMMCAHME TOKA3aTelNeil 1 KpUTEpUEB OLICHUBaHHUS KOMIIETCHIIUI Ha Pa3InYHbIX 3Tanax ux (GOpMUPOBAHUS, ONIMCAHHE IIIKAJ
OLICHNBaHUS (KapTa KOMIETSHIUH JJIsI AUCIUAIUIMHEI — KPUTEPHH OLICHHBAHHS);

* TUTIOBBIE KOHTPOJILHBIE 3aJIJaHHS WM UHBIE MaTepUalbl, HEOOXOIMMBbIE JJIsl OLICHKU 3HAHUH, YMEHUH, HAaBBIKOB U (WJIN) OTIBITA
JeATeNbHOCTH, XapaKTePU3yIOMHUX 3Tabl (JOPMUPOBAHHS KOMIIETEHIINH B IIPOLIECCE OCBOCHUS 00pa30BaTENbHOM MIPOTrPaMMBL;

* METOAMYECKHE MaTEPUaIIbl, ONPEeIISIOIINe TPOLEeyphl OLICHUBAHUS 3HAHUH, YMEHHUI, HABBIKOB U (MJIN) OIIbITA IEATEILHOCTH,
XapaKTePU3YIOIIUX dTanbl (POPMUPOBAHUS KOMITETSHIIHH.

IIpumep TecToBoTO 33MaHUS.

1. Yro coboii npeacTapiseT 3JIeKTpHUUecKast Henb?

a) HaOop aneMeHTOB, COeTMHEHHBIX APYT C APYTOM MPOU3BOJILHBIM 00pa3oM;

6) T'ubKue KpernexXHbIe IMEMEHTHI U3 METaJlIa, CIIOCOOHBIC HECTH TOKOBYIO HATPY3KY;

B) ['pynma 3apanee M3roTOBIEHHBIX JIEMEHTOB, COSIMHEHHBIX ONpPeAeTIeHHBIM 00pa3oM U MpeaHa3HaYeHHbIX JUIS IPOTEKAHHUS 110
HHM 3JICKTPUYECKOTO TOKA.

2. B yem 3akirouaercs pa3HUIA MEKAY aKTUBHBIMU M TACCUBHBIMH JIEMEHTAMH JIEKTPUYECKOH 1enu?

a) AKTHUBHBIE DJIEMEHTHI YIPABISIOT pad0OTON MACCHBHBIX 3JIEMEHTOB;

0) AKTHBHBIE 3JIEMEHTBI CIIOCOOHBI CAMOCTOSTENILHO CO3/aBaTh B LIEIH TOK, a TACCHBHBIC MOT'YT TOJILKO MOTPEOIISATh HITH
HaKaIUIMBaTh IEKTPUUECKYIO YHEPIHUIO;

B) [TaccUBHBIE DIIEMEHTHI CO3JJAI0T TOK, @ AKTUBHBIE CIIY)KaT Harpy3KOH B LIEIH;

3. Yto TaKoe 3MeKTpuIecKuil 3apsia?

a) [Ipyroe Ha3BaHue HEHTPOHa;

6) KonuuectBo anekTpuuecTBa, IEPEHOCUMOE Yepes3 MOIEePEedHOe ceueHHe IPOBOAHNUKA 32 OIPEIEICHHOE BpeMS;
B) YIIOPSIIOYEHHOE U HAPABICHHOE IBHKEHHE JIIEKTPOHOB;

r) Pa3HOCTB MOTEHIMATIOB MEXAY IBYMS TOUKAMU;

4. UYTt0 TaKoe IeKTPUIECKH MOTEHIIHAT?

a) DHeprus, HeoOXoAUMas A1 HePeMEICHUS €AMHUIHOTO MOJIOAKUTEIIBHOTO 3apsiia u3 O0ECKOHEYHOCTH B TOUKY LIEIIH;
0) KommuaectBo anekrpriecTBa, EpeHOCUMOE Yepe3 TOTePEeTHOe CeUeHHe MPOBOIHUKA 32 OTPENIeNICHHOE BPeMS;

B) DnekTpuueckuil pa3psin (UCKpa) B ra3oBoOi cpeae;

r) CKOpOCTh U3MEHEHUS SJHEPTUH;

5. Uro Takoe 3IIeKTpUIecKruii TOK?

a) KonuuecTBo anexTpuyecTBa, nepeHoCHUMOoe Yepes MoNepeyHoe CedeHIe IPOBOJHUKA 33 ONPEACICHHOE BpeMs;
B) YIIOpsI0YeHHOE U HaTpaBJeHHOe IBIKEHIE CBOOOTHBIX HOCUTEINEH 3apsiaa;

r) Pa3HOCTh MOTEHIMANIOB MEX1Y JBYMS TOUKAMHU;

6. Uro Takoe D/IC (anekTpoaBmxKyIas cuia)?

a) DJIC — HanpspKeHne, CO3aHHOE B IIENH 32 CYET BHENTHEN SHEPTUH (YaCTO HEDJIEKTPUIECKOTO XapaKTepa);

6) O/1C — pa3HOCTh MOTEHIMAIIOB MEX1Y JBYMS TOUKAMHU;

B) DJIC — sHeprus, HeOOXOAUMas JUIS TIEPEMENIEHHS € TUHUYHOTO TTOJI0KUTETBHOTO 3apsiaa U3 66CKOHEUHOCTH B TOUKY LIETH;

7. Kak Bel npezcraBiisieTe HanpspkeHHE Ha y4acTKe 1enn?

a) Pa3sHoCTh MOTEHIMAIOB Ha BBIBOJIAX y4acTKa LIEMH, BO3HUKAIOIIAsl BCICICTBUE OTEPH YaCTH SHEPTHU Ha 3TOM YJacTKe H3-3a
Tepexo/1a 3JeKTPUUECKON 3HEPTUH B Ipyrue GopMmbl;

6) CHmKeHHe HaNpsDKeHUs TUTaHKS LIeNH BCIICACTBHE BEIPAOOTKH SHEpropecypca dJIeMeHTa TUTaHUs;

B) DHeprus, HeoOXoguMast JJIs epeMeIeHHs eAMHUYHOTO TTOJIOKUTENFHOTO 3aps/ia WM pa3HOCTh MOTEHIIMAIOB MEX/y BEIBOJAAMU
y4acTKa LEMH.

8. Kax Bwl npescraBnsiere cebe najieHue HANPSHKSHUS HA Y4acTKE LIeTH?

a) PazHoCTh MOTEHIMAIOB HAa BBIBOAX YYacTKa IENH, BOSHUKAIOIIAs BCIESACTBHE OTEPU YAaCTH 3HEPTHH Ha 3TOM Y4acTKe U3-3a
nepexo/ia 3JICKTPHUECKON SHEPTHH B Ipyrue GOpMEI;

6) CHIDKeHHe HanpsDKEHHUs TUTAaHUs LeNH BCIIECTBHE BHIPAOOTKH 3HEpropecypcea 3JeMeHTa MUTaHus;

B) DHeprus, HeoOXoquMast JIJIsl IEpeMEIeHHS SAMHUYHOTO TOJIOKUTEIILHOTO 3apsiia MEX/Iy BBIBOJAAMH Y4aCTKa LICIH.

9. Uro Takoe 3IeKTpUYecKas MOIHOCTb?

a) MakcuMaspHas IOIyCTUMast Pa3HOCTh IOTEHIMANIOB, IPHIOXKEHHBIX K ANDJIEKTPUKY BO H30€KaHUE €ro Mpo0os U pa3pyLIeHus;
6) MOIIHOCTb — 3TO OTHOILEHUE TOKA, JEHCTBYIOLIETO B LEIH, K HAIPSDKCHUIO TUTAHUS.

B) KonmuecTBo amekTpuyecTBa epeHOCUMOT0 Yepe3 IONepeYHOe CeUeHHe TPOBOAHNKA B €AHHUILY BPEMEHHU.

T) MOIIHOCTB — 3TO CKOPOCTH M3MEHEHHS SHEPTUHL.

10. . B uem oTiiMune MeXly CUTHAJIOM U HH(popManuein?
a) udopmarys MoxeT ObITh epeiaHa U UCIIOIb30BaHa B CBOEM UCXOAHOM BHE, TOCKOJIBKY OHAa MaTepHalbHa; CUTHAM )K€ — 3TO




3JIeKTpUYecKoe KosebaHue, He Hecylee HUKaKOi CMBICJIOBOM Harpy3Ky M CIIy>KalllMid JIJIsi BCIOMOTATe bHBIX 1ieJiel (Hanpumep,
MATaHUE 1Ie-TIN);

0) Undopmanys — COBOKYIHOCTH ITOJIE3HBIX JaHHBIX, OHAa HEMaTepUallbHa; CUTHAJ — (PU3UUe-CKUI IPOLIeCcC, CIOCOOHBIH HECTH
UHPOPMAIIHIO;

11. Yto Takoe y3en AIeKTPUIECKON HerH?

a) Touka coeHEHHs IBYX WK O0JIee SJIEMEHTOB LIEIH;

0) YuacTok 1emnH, COCTOSIINN U3 SIIEMEHTOB 110 KOTOPBIM MTPOTEKAET OOIIMMI JIJIsl HUX TOK;

B) Y4acTOK LENH, COCTOSIIUI U3 OTAETIbHBIX BETBEH, KOTOpbIe 00pa3yIOT 3aMKHYTHIH YTh JUIS IPOTEKAHUS TOKA.

12. Yto Ha3pIBaeTCS KOHTYPOM DIIEKTPHUUECKOH menn?

a) Y4acTOK IIeTH, COCTOSIIHIA U3 OT/ACIBbHBIX BETBEH, KOTOphIe 00pa3yrOT 3aMKHYTBIN ITYTh JUIs IPOTEKAHHS TOKA.
0) YuacTok 1emnu, COCTOSIINN U3 FJIEMEHTOB 110 KOTOPBIM IIPOTEKAeT OOLIUH /IJIsl HUX TOK;

B) Touka coeTMHEHUS IBYX MU 00Jiee DIIEMEHTOB IICTIH;

r) TyIHMKOBBIH y4acTOK LIeNH, IPUCOEANHEHHBIN K TN JIMIIb OJJHUM KOHIIOM (Jpyroi KOHeI CBOOOEH).

13. Uto Ha3pIBaeTCSl BETBBIO DJIIEKTPUIECKOH 1ern?

a) Y4acTOK IIeTH, COCTOSIIIMI U3 OTACIBHBIX BETBEH, KOTOpbIe 00pa3yrOT 3aMKHYTHIA MYTh U1 NPOTEKaHUs TOKA.;
6) Y4acToK 1eMH, COCTOSIINN U3 OTACIbHBIX JJIEMEHTOB MO0 KOTOPBIM MPOTEKACT OOLIHHA ISl HUX TOK;

B) Touka coenMHEeHUs IBYX WM 0oJiee JIEMEHTOB Iienu (TpeX BeTBei u bonee);

r) TYIHMKOBBIN y4acTOK LIEHH, TPUCOEAUHEHHBIN K IICTH JIUIb OJJHAM KOHIIOM (JIpyroi KOHEI| CBOOOJICH);

14. Kakas ¢pusndeckasi BeTUIMHA ONPEISNIeTCs] Kak CKOPOCTh N3MEHEHHS JJIEKTPHUECKOTO 3apsi/ia B €IUHUIY BPEMEHH.
1) HanpspkeHue; 2) TOK;  3) HEprus

15. Kakast ¢pusnyeckasi BeIMUUHA OMPEASIIeTCS KaK Pa3HOCTh ITOTEHIIUAIIOB.
1) manpspkenue; 2) Tok;  3) sHEprus

16. Kaxast puzndeckasi BeIMYUHA ONPEesieTCs KaK OTHOLUICHUE SHEPTUH K BEJIMYMHE epeMEeIaeMoro 3apsijia.
1) HanpsokeHue; 2) TOK;  3) SHEprusl.

17. JIns xakoro 3akOHa 3JEKTPUUECKUX IIeTICH CITPaBEITUBO ONpeelicHue: « Anredpanieckas CyMMa HapsDKEHUH Ha
COIPOTHBIICHUSAX YYACTKOB 3aMKHYTOT'O KOHTYpa paBHa ajnre0panyeckoil cyMMe 3.7.C. ICTOYHUKOB, BXOZSIIUX B TOT KOHTYp»?
1) nepBsiii 3akon Kupxroda; 2) BTopoii 3akoH Kupxrooda; 3) 3akon Oma

18. KakuM coOTHOIIEHHEM OonpeaesICTCA MTrHOBEHHAS MOIITHOCTD HAa YUaCTKE LICTIN.
1. p=ui. 2. p=ufi 3. p=u2i.

19. Ha xakoM y4acTKe [[eId MTHOBEHHAsl MOIITHOCTH MOJIOKUTENIbHA B JII000H MOMEHT BPEMEHHU.
1. maccUBHOM. 2. peakTUBHOM. 3. aKTHUBHOM.

20. Ha xakoM y4acTke 1IeTu CPeiHsAsl MOIHOCTb paBHA HYIIIO.
1. maccuBHOM. 2. peakTHBHOM. 3. aKTUBHOM.

21. Ha xakoM y4acTke IIelTd MTHOBEHHAsl MOIIIHOCTb 3HaKOIIepeMEeHHa
1. maccUBHOM. 2. pE€akTHMBHOM. 3. aKTHUBHOM.

22. Ha xakoM y4JacTKe [[ei MTHOBEHHAsl MOLITHOCTh OTPHLATENIbHA B TF0O0H MOMEHT BPEMEHH.
1. maccUBHOM. 2. peakTHBHOM. 3. aKTUBHOM.

23. Kakoe HanpaBiieHHe HaNpsHKEHUs! IPUHATO 32 MOJIOKUTEIBHOE.
1. B CTOPOHY YMEHBILIEHHUS NIOTEHLIUANIA. 2. B CTOPOHY BO3pacTaHus OTEHLMAIA. 3. OHO HE MMEET 3HaKa.

24. Kakoe HanpaBleHHUE 3.1.C. IPUHATO 3a MOJIOKUTEIBHOE.
1. B CTOPOHY yMEHBIIEHHUs TOTEHIHANA. 2. B CTOPOHY BO3pAaCTaHMs MOTEHIHANa. 3. OHO HE UMEET 3HaKa.

25. Kak BbIOHPAIOT MOJIOXKUTEIBHOE HAIIPABJICHUE HEN3BECTHOTO HANPSDKEHUS! WIIK TOKA.
1. IIpousBonsHo. 2. ITo yacoBoii cTpenku. 3. [IpoTus yacoBoii crpenku. 4 [1o HarpaBiIeHHUIO K y31Ty.

26. Korna mpu pacuetax HaIlpspKEHHUS M TOKH B IEITH TTOIYJal0TCS OTPHIATEIbHBIMH.
1.Korza nx monoxuTenbHOE HalpaBieHue ObUIo BBIOpaHO He BepHO. 2. Korna He BEpHO COCTaBIICHBI yPaBHEHUS
2.Korza He BepHO IPOU3BEIEHbI PACUETHI.

27. YTo moKa3pIBaeT CTPENKa JUIS MOJIOKHUTEIHHOTO HAIIPABICHHS IIEPEMEHHOTO TOKA, 3HAUSHUS! KOTOPOTO MOTYT OBITh
TI0JIOKUTEIBHBIMU M OTPHLIATEIIbHBIMH.

1. [TonoxuTenpbHOE HANIPaBIEHUE TOKA B JAHHBII MOMEHT BpeMeHH. 2. B 1emsix mepeMeHHOro ToKa HalpaBlieHHuE IIEPEMEHHOTO
TOKA CTPEJIKOH MMoKa3bIBaTh Hesb34. 3. Hacrosiee mojaoxurebHOE HallpaBiIeHNUe MPOTHBOMOIO0XKHO [TOKa3aHHOMY CTPEJIKOH.




28. Kakue BETMYMHBI MIOJHOCTHIO XapaKTEPU3YIOT COCTOSHUE HICKTPHYESCKON 1ICTIH.
1.Hanpsokenue u Tox. 2. Hanpsbkenue u conporusnenue. 3. R, L, C.

29. Kakas ¢usuueckasi BeTHuuHa 00yCIaBIMBACT IOSBICHHE TOKA B 3JICKTPUUCCKON IICTIH.
1.Conporusinenue. 2. EMKOCTb U HHAYKTHBHOCTb. 3. Hampsbkenue. 4. MOIIHOCTH Ha CONIPOTHUBIICHUE.

30. MoxerT 11 MOIIHOCTb Ha y4acTKe LIeM UMETh MOJI0KUTEIbHOE WM OTPULIATENIEHOE 3HAUCHHE.
1.Tonbko nonoxurensHoe . 2. Tonbko monoxurensbHoe. 3. Beerna pasua Hymo. 4. JIro0oro 3HaKa U HOJb.

31. Yro coboii mpenCcTaBIsAIOT JeHCTBYIONINE 3HAUSHHS IEPEMEHHOTO TOKa JIN00 HanpshKe-HUus?

a) PasHocTh NIeiiCTBUTENBHOM U MHUMOMW YaCTH B aHAJMTHYECKOW KOMIUIEKCHOW 3aIlMCH CUTHA-JIa;

0) DTO Takoe MOCTOSIHHOE 3HAUEHHE HANpPSDKEHUS WK TOKA, TPU KOTOPBIX Ha HArpy3Ke BBLACISETCS MOIHOCTh, paBHAs
CpeIHeNepHOANIECKON MOITHOCTH IEPEMEHHOT0 CUTHAIA.

B) MakcuMasbHbIe 3HaY€HUs TOKa 00 HaIpsDKEHHs, ISHCTBYIOIINE B LETH;

T) AMIITY/Aa HANIPSDKEHUS MIIM TOKA B TAHHBI MOMEHT BPEMEHHU;

32. AXTUBHAs! MOITHOCTh U3MEPSAETCS B!
1) B; 2) kBA; 3)BAp 4.BA

33 PeaKTI/IBHaﬂMOH_[HOCTL HU3MCPACTCA B!
1)Br; 2) KBA; 3)BAp 4.BA

34. ITonHas MOIHOCTb U3MEPAETCS B:
1) Br; 2) BA; 3) Bap.

35. Kakne u3 npuBeeHHBIX 0003HAYeHHI OTHOCSTCS K PEaKTUBHBIM DJIEMEHTaM.
HR; 2) P, 3)Q.

36. Uro mpeacrasiseT co00i akTUBHAS MOIIHOCTb.
1. DT0 MOILIHOCTB, KOTOpAst HE COBEPILAET MOJIE3HOM paboThl. 2. DTO MOIIHOCTh, KOTOPAst CO-BEPIIACT MOJIE3HYIO pabOTy

37. Yto mpeacTaBiseT co00i peakTUBHAS MOIIHOCTb.
1. DTO MOILIHOCTH, KOTOPAsi HE COBEPIIIAET MOJIE3HOH paboThl. 2. DTO MOIIHOCTh, KOTOPAst CO-BEPLIACT HOJIE3HYI0 padoTy.

38. Kakne aneMeHTHI IeTTH Ha3bIBAFOTCS HUACAIIN3UPOBAHHBIMU.
1.ciocoOHbBIE MOTJIOMIATh M HAKAIUIMBATh OHEPrulo. 2. cIocoOHbIE HAKAIUIMBATh U co3J1aBaTh 3H€pFHI~O.3. CIIOCOOHEIE HaKallJIuBaThb,
CO3JaBaThb U NOTJIOMIATh SHEPTHIO. 4, 06ﬂana}01_u1/1e OJHUM U3 MEPEUYNUCIICHHBIX CBOMCTB.

39. Kak xapakTepHu3yIOT CBOICTBA 3JIEMEHTOB 3JIEKTPHUECKHUX LIETICH.
1. 3aBHCHMOCTB MEXJly TOKAMH M HANPSDKEHUSIMU Ha €r0 BbIBOJax. 2. OTHOIICHHEM HANPSIKCHUS K TOKY.
3. COIPOTHUBJICHUEM.

40. Kakue 3JIeMEHTBI CXEM Ha3bIBAIOT ITACCUBHBIMM.
1.cnocoGHbIe MOTJIOMATh U HAKATUIMBATh SHEPTHIO. 2. COCOOHBIE HAKAIUIMBATh U CO3aBaTh SHEPTHIO. 3. CIIOCOOHBIE
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5.4. IlepeueHs BUOB OLIEHOYHBIX CPeACTB

1. TectupoBaHue;

2. UamuBuayanpHOE coOeceIoBaHme
Bomnpocsr:

1.DnexTpuueckas SHeprusl.

2.CtpoeHue BelecTBa.

3.IIpoBOgHUKY.

4.Pa3HOCTb IOTEHLIMAJIOB.

5.Tok B pa3nU4HBIX Cpejax.

6.ToK U 2NeKTpOABUKYILIAs CHIIA.
7.OneKTpuuecKoe CONPOTHUBIICHHUE.

8.3axkoH Oma.

9.MOUIHOCTB 3NEKTPUUECKOTO TOKA.
10.Mo1HOCTb, paccenBaeMas COIPOTUBICHUEM.
11 .IlocnenoBarenbHOE COEANHEHHUE PE3UCTOPOB.
12.ITapannenbHoe COeAMHEHUE PE3UCTOPOB.
13.CmemanHoe COeIMHEHHE PE3UCTOPOB.
14.Tumb! pe3ncTopos.

15.Maruerusm.

16.MaruuTHble €AMHUILIBI.

17. DaeKTpOMarHeTusM.
18.2nexTpoMarHuTHAsI UHIYKIIHS.




19.IIepeMeHHBIH TOK.
20.IlepemMeHHBII TOK.
21.I'enepaTop NOCTOSHHOTO HANPSHKEHUSL.
22.I'enepartop mepeMeHHOTO TOKa.
23 . MIHIlyKTUBHOCTb.

24 THAYKTUBHOCTb.

25.B3aumMHas HHIYKIHKS.

26 . lHayKTUBHOE COTIPOTHBIICHUE.
27.0neKkTpuyeckas eMKOCTb.
28.Konaencatopsl.
29.CoenuHeHre KOHJICHCATOPOB.
30.EmMKOCTHOE CONPOTHBIICHHE.
31.1leru nepeMeHHOro TOKa.
32.1lenn nepeMeHHOTO TOKA.
33.1lenu nepeMeHHOro TOKa.

34 1lenn nepeMeHHOTO TOKa.
35.Pe3oHaHc HanpspKeHUit.
36.Pe3oHaHC TOKOB.
37.TaipBaHUYECKHE DJIEMEHTBHI.
38.AKKyMyJISATOPBIL.
39.BempsMurend.
40.2neKTpUdecKre U3MEPUTEIbHbIE IPUOOPHL.

3. 3a/auu THIIA:

OrnpeenuTh pacueTHyI0 Harpy3Ky CHIIOBBIX 0aHO(a3HbIX TpaHchopmaTopos DII paccMaTpuBaeMOro y4acTka, BKIOUEHHBIX Ha
(asHoe u nuHelHoe HanpshkeHue cety 380/220 B.

Omnpenenuts o01ee CONPOTUBICHUE SIEKTPUIECKOHN LIETH, HAllPsDKEHUE U MOIIHOCTD Ka)J0ro nposoaHuka npu R1 =100m, R2 =
250M, R3 = 150m u R4 = 140Mm. Hanpsbkenue ucrounnka HanpspkeHust U = 16B. BHyTpeHHHM CONPOTHBICHHEM UCTOYHUKA
npeHeOpeyb.

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOY JIS)

6.1. PekomeHnayemas iuTepaTypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue W3znatenscTBO, rOj
JI1.1 |2.A. KupeeBa DnekTpocHabKeHUE U 3JEKTPOOOOPYI0BaHHE IIEXOB M : . Knaopyc 2013
IPOMBIIITIEHHBIX 3aHuil: YueGHoe mocobue
JI1.2 |JI.A. becconos TeopeTuueckre OCHOBBI JIEKTPOTEXHUKH. DIICKTPUIECKUE M. : IOpaiit 2013
nenu: Y4ueOHuK s 0akaiaBpoB
JI1.3 |B.A. [IpsSHANIHUKOB, Onekrporexarnka u TOD B mpumepax u 3amavax: [Ipakrudaeckoe |CIIO. : M3a-Bo Kopona. Bek
E.A. ITerpos, FO.M. nocobue 2016
OcuroB

6.1.2. lonoiHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBo, rof
JI2.1 [U.A. AxkosueB, A.Il. | DneKTpOTEeXHUKA U 3JIEKTPOHUKA: YIeOHO-METOIUUECKOE Bumixex : U3g-so KPCVY 2010
Bansnos, /1.B. mocooue
Bunorpaznos
JI12.2 |M.A. Akko3ueB, A.II.  |DnexkrporexHuKa (4acTh MepBasi): METOJMYECKHE YKa3aHUs K Bumikex : Uzn-so KPCY 2013
bansuos, JI.B. BBITIOJIHEHUIO IPAKTUYECKUX PA0OT: METOAMYECKHE YKa3aHUS K
Bunorpaznos BBINOJIHEHHIO IPAKTHYECKUX paboT
J12.3 |2.A.Kupeesa, [MonHbIi cripaBOYHMK 110 3JIEKTPOOOOPYIOBAHUIO U M. : Knopyc 2013
C.H.lllepcTheB HNIEKTPOTEXHUKE (C MpUMepaMu pacueToB): CpaBoyHoOe
J12.4 |O.I1.HoBoxwuioB DNeKTPOTEXHUKA U 3JIEKTPOHUKA: YUeOHUK A1t OaKkanaBpoB CII6. : U3n-Bo Kopona. Bek
2016
6.1.3. MeTtonnueckue pa3padoTku
ABTODBIL, COCTaBUTEIH 3arnaBue W3natenscTBo, roj
JI3.1 |U.A. Axko3ues, J[.B. |DnekrporexHuka ¢ OCHOBaMH 3JIEKTPOHUKU U bumxkexk : Uzn-so KPCY 2014
Bunorpanos 3NIEKTPOCHA0KEHHS: MeToAuueCKHe YKa3aHUs K BHIIIOJIHEHUIO

nabopaTtopHbIX paboT AJsl OaKanaBpoB




ABTOpLI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg

J13.2

N.A. Axkosues, A.Il. |Teopernueckas u obmas snekrporexuuka. Y. Il: YueOHo- bBurukek : Uza-so KPCVY 2013
Bansuos, /1.B. METOIUYECKOE TIOCOOUE MO BBITTOIHEHHIO JTaO0PaTOPHBIX
Bunorpanos, I'.A. pabor

PoxnoB

6.2. [Tepeyenb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAaNMOHHOH ceTn "UHTepHeT"

Ol

HNurepHer-6ubimoTteka, B KOTOPOil COOpaHbI SIEKTPOHHbIC yueOHHKHY, crpaBounbie 1 |http://www.twirpx.com

yueOHbIe TOCOOHS

92

Iowuck kuur Google. ITouck 1Mo BceMy TEKCTY IPUMEPHO CEMH MUJUTMOHOB KHHUT': http://books.google.ru
y4eOHasl, HAYYHAas!, CIPABOYHHUKY U APYTUE BUIbI KHHAT

33

caitr 6ubnuoreku KPCY um. B.H. Enbiuna http://www.lib.krsu.edu.kg

6.3. Ilepeuens HH(POPMALMOHHBIX U 00Pa30BaTEJILHBIX TEXHOJIOT Wil

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa30oBaTe/IbHbIe TEXHOJIOTHH

6.3.1.1

YueOHbIH IUT1aH CIeUAIFHOCTH MIPEAYCMaTPUBAET H3yUYeHHE TUCHUIUIMHEI B BUIE ayJUTOPHBIX 3aHATUH (JIEKINH,
MIPaKTHKA, Ta0OpaTOpHBIE 3aHATHS) U CAMOCTOATENIbHAs paboTa CTYIEHTOB.

6.3.1.2

Jlexuust siBnsgeTCs BeAyllel U Hanpasistomeil popmoii yuebHoro nporecca. Ha ekiuu BEIHOCATCS OCHOBHBIE Pa3Jielibl
JVCIUIIIAHEL, TPeOYIOIHe ITyO0KOro MOHIMAHHS U OIPEIENAIONIHE CYIIHOCT H3y9aeMoro pa3/ena.

6.3.1.3

Jlexuu npoBoOASTCS B CHENMATM3UPOBAHHOMN ayTUTOPUU C UCIIOJIb30BAHUEM MYJIbTHMEAUHHOTO KoMIutiekca. CTyieHT
KOHCIIEKTHUPYET JICKLIUIO 1 KOHCIIEKT B COYETaHUH C PEKOMEH/IYeMOH JTUTepaTypoil HCIOIB3YETCs IS IIOATOTOBKH K
MIPAaKTHIECKUM U JTa00paTOPHBIM 3aHATHSIM.

6.3.1.4

JlabopaTopHble 3aHITHUsI PeHA3HAYEHBI [T TPUOOPETEHHsT HABBIKOB MPOBEACHHS YKCIICPUMEHTOB C LIENBIO U3yUCHUSI
(bH3MYeCKUX 3aKOHOB U SIBJICHUII B IPOLIECCEe OCBOCHHS H3y4aeMOro Marepuaina. JlabopatopHbIe 3aHATHS IPOBOASTCS B
CHEIHATN3UPOBAHHON ayIUTOPUH Ha YHHUBEPCAIBHBIX TAO0OPATOPHBIX CTEH/IAX, TO3BOJISIIONIMX MPOBOIUTH PaOOTHI
(pOHTATBHBIM METOJIOM.

6.3.1.5

WupuBuayansHble 3a1aHUS U METOMUYECKHIE YKAa3aHUS K BHITIOJHEHUIO KaXKI0H Mmocienyoneid paboThl CTyIeHT MoJTyqaeT
Ha MpeABIIyIIeM 3aHATHH. [I0Ar0TOBKa K BEITOTHEHHIO JIAOOPATOPHOH pabOTHI OCYIIECTBIISETCS B HaChl
CaMOCTOATENILHON pabOoThI [0 METOANYECKUM YKA3aHHSIM.

6.3.1.6

Iepen BIMoIHEHUEM JTA0OPATOPHOH PAOOTHI KAXKBIN CTYICHT MOJIydYaeT JOMyCcK K paboTe B hopMme cobeceJoBaHUs C
HpernoaBaresieM, BeAyLHM JadopaTopHbIe 3aHsaTHsL. [Ipu cobeceoBaHNH CTYCHT OTBEYACT Ha Psifl BOIPOCOB,
MMEIOIINXCS B METOJMIECKUX YKa3aHMUX, TOKA3bIBAET SJIEKTPUIECKYIO CXeMy J1TabopaTopHOW paboTHI, TaONUIIBI s
3alUCHU SKCIICPUMECHTAIIbHBIX JaHHBIX, IIPEABAPUTCIBHBIC PACUYCThI U IMOJYUHUB JOIIYCK IPUCTYIIACT K BBIIIOJIHCHHUIO
paboThI.

6.3.1.7

Ipu BBIIONHEHNH TAGOPATOPHOM PabOTHI CTYICHT BeIeT paboye 3alkCH Pe3yIIbTATOB OMBITOB, 3aII0JHSACT TAOIHIIBI
N3MEPEHUH, BBINOIHAET HEOOXO0AUMBIE PacUeThl, aHATU3UPYET MOJIydeHHbIE JaHHbIE U AenaeT BhIBoAbL. 1o kaxon
BBITIOJTHEHHO! paboTe CTyAeHT 0(OPMILIET OTYET 110 YCTAHOBJICHHOH (hopme. OTUET 3aIHIIaeTCst y PYKOBOAUTEIS
1a0opaTOpHBIX paboT U CTYJCHT MOJIyYaeT 3a4eT 110 BBIIIOJIHEHHOH paboTe.

6.3.1.8

HpaKTI/I‘IeCKI/Ie 3aHSTHS ABJISIOTCS COCTABHOMN 4acCThIO nponecca OCBOCHUA NUCHUTIIINHBI. Kpr DJICKTPOTEXHUKHA
HEBO3MOKHO OCBOMTH 0€3 MPaKTUYCCKUX PACUCTOB IJICKTPUICCKUX Lerei. HpaKTI/I‘{CCKI/IC 3aHATHSA [IPOBOAATCA C
yqe6H0171 I‘pyl’[l’[Oﬁ B COOTBETCTBHHU C paCllMCaHUEM y‘I66HLIX 3aHsITUR. B cooTBeTCTBUY C pacrnucaHrueM IMPAKTUICCKUE
3aHATUA CICAYIOT 3a OCHOBHBIMU TCOPETHUCCKUMMU IOJIOKCHUAMU 1/13yqaeM0171 Tembl. Ha MPaKTUYCCKUX 3aHATUAX
peuiaroTCAd 3aJa4u 110 HpOfIZ[eHHOMy JICKIHIUOHHOMY MaT€puainy, KOTOpBIﬁ IIO3BOJISIET FJIy6)K€ TMOHATH U YCBOUTH
TCOPECTUUCCKUEC MTOJIOKCHUA U HAYYUTDh CTYACHTOB MPAKTUYCCKU UCIIOJIB30BATh OCHOBHBIC 3HAHUSA TCOPUN uenei/'l.
HpaKTI/I‘IeCKI/Ie 3aHATHA Hapsaay C TEOPHTH‘IECKOPII YacCTbIO KypCa ABJIAKOTCA OCHOBOM JJIA CaMOCTOSITeIbHOU pa6OTLI 1o

6.3.2 Tlepeyensb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOrPAMMHOI0 odecreyeHust

6.3.2.1

http://www.twirpx.com/ MaTepHeT-61ba1oTeka, B KOTOPOit COOpaHbI AIEKTPOHHBIC YIeOHNUKH, CIIPABOYHBIC U YUCOHBIC
noco6us

6.3.2.2

http://books.google.ru/ Tlouck xaur Google. IMouck mo BceMy TEKCTY IPUMEPHO CEMU MUJLUTHOHOB KHUT: y4eOHAsL,
Hay4Has, CIPABOYHUKH M APYTHE BUILI KHUT

6.3.2.3

http://www.nelbook.ru/ B anextponHoit 6ubnuorexe "HOJIBYK" mpencrapieHs! KHUTH U3 Katanora M3martenbckoro qomMa
M3U

6.3.24

6.3.25

nporpaMMHO€ o0OecreucHue:

6.3.2.6

1. mporpamma ElectronicsWorkbench;

6.3.2.7

2. mporpamma «Hauana DJIEKTPOHUKI »;

6.3.2.8

3. penakrop TecToB easyQuizzy;

6.3.2.9

4. Ilporpamma - I'aycc ais pelieHus CUCTEM ypaBHEHUH.

6.3.2.10

5. Cynep Kanskynarop ver 4.0




6.3.2.11

6. HporpaMMa JUISL BBIYCPUMBAHUS DJICKTPUUICCKUX CXEM.

6.3.2.12

7. Crynenueckast Bepcus nmporpammel VisSim. Kiuuaués H. B. Moaenupoanue cucteMm B iporpamme VisSim:
CrpaBouHasi cuctema.

6.3.2.13

8. Helper - [IporpaMma-rnoMOIIHUK (CHpaBO'{Haﬂ CUcCTEMa 110 KOHCTaHTaM) 1 IepeBOAC BCJIUIHH.

6.3.2.14

9. KommiekcHast mporpamma st HHXEHEPHBIX pacdeToB. A.A. YCOJbLEB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOIY JI51)

7.1

JlexunoHHbIe (TOTOKOBEIE) 3aHsTUS TpoBoasATcs B aynuropun 408 A JTuC. Iocanounsix mect 60.

7.2

IIpaktuueckue 3anaTus npoBosaTcs B ayautopuu [11/8 ®AJTuC. Iocamounsix mect 20.

7.3

JlaGopaTopHsie 3aHsTHS poBoAsATCs B ayauropun 3/403 ET®. [Tocamounbix mect 36.

7.4

7.5

CTEH/T YYEBHO-HATJISIIHBIX ITOCOBUI

7.6

7.7

coJiepKaHue PIIEMEHTHOW 0a3bl 2 CTCH/IOB:

7.8

7.9

. PE€3UCTOPHI TOCTOSAHHBIC,

7.10

. PE€3UCTOPBI [IEPEMEHHBIE,;

7.11

. PE3UCTOPBI NPOBOIOYHBIE;

7.12

. KOHACHCATOPHI IIOCTOSTHHBIC,

7.13

7.14

. KOHACHCATOPBI JJICKTPOJIUTUYICCKHC,

7.15

. AAOJBI MOJIYTIPOBOAHHUKOBBIC;

7.16

. TPAH3UCTOPBHI;

7.17

1
2
3
4
5. KOHJICHCATOPbI IIEPEMECHHBIE;
6
7
8
9

. MUKPOCXEMBI;

7.18

10. mepekioyareny;

7.19

11. namIbl 3JIEKTPOHHBIE;

7.20

12.pene 31eKTpUUECKHE;

7.21

13.kaTymkn HHAYKTUBHOCTH,

7.22

14 .31eMeHTHI MOHTaXa:

7.23

15. romoBkH SJICKTPOANHAMHUYCCKUC,

7.24

16.11aThl MOHTAXHEBIE;

7.25

17.1pubopsl MHIUKALINY;

7.26

18.351eMEHTHI IUTAHUS U 3AIUTHI.

7.27

7.28

7.29

CreHn yHHBEpCaIbHBIH, IPEHA3HAYCH [T BBITOIHEHHUS JJAOOPATOPHBIX pabOT CTY/AICHTAMU HH)KEHEPHO -TEXHUYECKUX
CIEIHUAIbHOCTEH.

7.30

TEXHUYECKUE JAHHBIE CTEHJIA

7.31

IIutanue ot cetu NEPEMEHHOI0 TOKaA:

7.32

Hampsokenune 220 B

7.33

Yacrora 50 I'g

7.34

[Motpebnsemas MmourHOCTh He Oornee 250 BA

7.35

CHHUMaeMbIe cO CTCHAA HAIIPSXKCHUA:

7.36

nepemerHoe ogHO(MazHoe 220 B. (Tok 10 1 A)

7.37

nepemenHoe Tpexdasnoe 34 B. (Tok 10 0.1 A)

7.38

noctostHHOE 15 B. (ToK 10 0.1 A)

7.39

nocrostuHoe 15 B. (Tok 10 0.1 A)

7.40

nocrosiHHOE 9 B. (ToK 110 0.1 A)

8. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIIUXCSA 110 OCBOEHUIO JUCHUTIIMHBI (MOLY JIS)




PexomeHnanuy o opraHu3aluy CaMOCTOSTENbHOI paboThI CTyICHTA.

1. CoBeTsI 0 IITAHMPOBAHMIO U OPTAHU3AIMN BPEMEHH, HEOOXOMMOTO JUISl H3YUeHNs TUCIUIIINHEL PeKoMeHIyeTCsl Cleayromum
00pa3oM OpraHU30BaTh BpeMs, HEOOXOIUMOE AT U3yUEHUs JUCLUILIMHBL:

M3yueHre KOHCIIEKTa JICKIIMU B TOT XK€ JCHb, rmocie jekuud — 10-15 munyT.

VI3ydeHne KOHCIIEKTa JICKIIMH 32 JIeHb Tepe] cineayromei gekmueii — 10-15 mumyT.

H3ydeHne TeopeTHIECKOTo MaTepHana o yaeOHOMY ITOCOOUI0 U KOHCTIEKTY — | dac B HEJeImro.

IoaroroBka K MPaKTHIECKOMY 3aHATHUIO — 2-3 Hac.

Bcero B Hezento — 4 yaca.

2. OnucaHue NocIe0BaTeIbHOCTU IEHCTBUH CTYIEHTa

Jlns noHMMaHKs MaTepHala ¥ KaueCTBEHHOI'O €r0 YyCBOCHHs PEKOMEHYETCs TaKas IOCIeJ0BaTENbHOCTD IEHCTBHII:

1. Ilocne npocnymyBaHUs JEKIUU U OKOHUAHUS Y4eOHBIX 3aHATHUMH, IPU MOJIOTOBKE K 3aHATUAM CIIEAYIOLIEro JHS, Hy)KHO CHavasa
HIPOCMOTPETH U 00TyMaTh TEKCT JICKIINH,

2. Ilpu NOATOTOBKE K JIEKIUU CIEAYIOIIETO AHS, HY>KHO IPOCMOTPETh TEKCT NMPEAbLIYIIeH TeKIUH, T0JyMaTh O TOM, KaKasi MOXKET
ObITh TeMa creayroineit nexiuu (10-15 MunyT).

3. B TeueHue Henenu BeIOpaTh BpeMs (2-3uaca) Ast paboThl ¢ PEKOMEHIyEeMbIMHU 3J1EKTPOHHBIMU Y4€OHBIMU IOCOOUAMMU.

4. ITpn mOATOTOBKE K MPAKTHIESCKUM 3aHATHAM CIEIYIOMIETro AHS, HeOOXOAMMO CHaJana IPOYNTaTh OCHOBHBIC ITOHATHUS H HOIXOIbI
0 TeMe JAOMAIIHETo 3aJaHus. IIpy BEINONHEHUY YIIPaXXHEHUS WX 3a]laul HY>KHO CHaydaJla IOHATb, YTO TpebyeTcs B 3ajaue, Kakoi
TEOPETUYECKUH MaTepuaj Hy)KHO HCIONIb30BaTh, HAMETUTD IUIAH PEIEHUS 3aJa4H.

PexkomeHanuu mo pabote ¢ TUTEPaTypOi.

TeopeTHueckmii MaTepHua Kypca CTaHOBUTCA 0oJiee MMOHSTHBIM, KOTJIA JIOTIOJHUTENBHO K IPOCITYIINBAHUIO JIEKIIUH U U3YYEHHIO
KOHCIEKTA, U3yJaloTcsl M KHUTH. Jlerde 0CBOUTh KypC, MPUIEPKHUBAsICh OZHOTO YueOHHMKA M KOHCIeKTa. Pexomenayercs, kpoMe
«3ay4MBaHU» MaTepuala, JOOUTHCS COCTOSIHUS IIOHUMaHHsI H3y4aeMOoil TeMbl TUCIUIUIMHBL. C 3TOH 1eTIbI0 PEKOMEH IyeTCs IoCIe
H3y4YEeHUsI 04epeTHOro Iaparpada BBITOJHUTH HECKOJIBKO MPOCTHIX YIIPaKHEHUH Ha JaHHYIO TeMy. Kpome Toro, o4eHb Moie3HO
MBICJIEHHO 33/1aTh ce0e CJIeAYIOIINE BOIPOCHI (M MONPOOOBaTh OTBETUTh HA HUX): O YeM ATOT naparpad?, Kakue HOBbBIE TOHATHUS
BBEJICHBI, KAKOB HX CMBICI?, YTO JaCT 9TO Ha MIPaKTHKE?.

CoBeTHlI 10 OATOTOBKE K PYOSIKHOMY U MTPOMEKYTOUYHOMY KOHTPOJISIM.

PyOexHBIi KOHTPOJIb IPOXOJUT B BHJIE TECTOB, KOHTPOJBHBIX H CAMOCTOSTENBHBIX padoT.

IIpomexyTOYHBII KOHTPOJI IO TaHHOW AMCHIUIUIIMHE IPOXOANT B BUIE dK3aMeHa.

JIOTIOJTHUTENFHO K M3YyYCHUIO KOHCIIEKTOB JIEKIIMH HEOOXOMMO I10JIb30BATHCS Y4COHUKOM.

IIpu moATrOTOBKE K MPOMEKYTOUHOMY KOHTPOIIIO HY)KHO U3YYHTh TEOPHIO: ONPEAETCHHs BCeX MOHATHH 1 OAXOAbI K OLICHUBAHUIO
[0 COCTOSIHUA TMTOHUMAaHUs MaTe€pHraia U CaMOCTOATCIIBHO PEIINTh HECKOJIBKO THUITOBBIX 3a/1a4 U3 Ka)K[lOﬁ TEMBI. le/l peuieHuNn 3a1a4
BCer/a HE0OX0ANMO YMETh KaUeCTBEHHO HHTEPIPETUPOBATH HTOT PEIICHHUSI.

VYkazaHust o opraHu3anuu paboThl ¢ KOHTPOJIBHO-U3MEPUTEIHLHBIME MaTepPHaIaMH, MO BHIMOJHCHUIO JIOMAITHUX 33 JaHUH.

TIpu BBINOSHEHNH TIOMAIIHUX 3a8JaHUIl HEOOXOIMMO CHa4aja MPO4YUTaTh OCHOBHBIC TIOHATHS M ITOJIXO/BI 1O TeMe 3aaanust. [Ipu
BBITTOJTHCHUH YIIPAKHEHHSI WK 334K HY)KHO CHayJaya MOHATh, YTO TpeOyeTcs B 3a/1a4e, KaKOW TEOPETHYCCKUI MaTepra Hy)KHO
HCIIOJIb30BaTh, HAMETHUTH IJIaH PEIICHUS 3a7auH, a 3aTeM IPUCTYNUTh K pacyeTaM U CAeNaTh KaueCTBEHHBIN BBIBOJI.

JlaGopatopHble 3aHATHS IPOBOIATCS B CIIEHUAILHO 000PYA0BaHHOM J1a00paToOpuu ¢ NPUMEHEHHEM HEOOXOAUMBIX CPECTB
00y4eHHs (71abopaTOpHOTo 000PYIOBAaHHs, 00PA3IOB, HOPMATHBHEIX H TEXHMYECKUX JOKYMEHTOB U T.IL.).

ITpu BbImoIHEHUH Ta0OPATOPHBIX PAOOT IPOBOJUTCS: HOATOTOBKA 00OPYI0BaHUS U IPHOOPOB K paboTe, N3ydeHHEe METOAUKU
paboTHI, BOCIIPOM3BEICHIE H3y4aeMOT0 SBJICHNUS, H3MEPEHHE BEIIMUYHH, ONPE/IeIeHNEe COOTBETCTBYOIINX XapaKTePUCTHK H
nokasaresneil, 00paboTka JaHHBIX U UX aHaIH3, 0000IIeHne pe3yabTaToB. B xo1e npoBeaeHus padoT UCHoNb3yeTcs IIaH paboThl U
TaOIHITB! A7Is 3amucH HaOmoneHui. [Ipy BRITIOTHEHNH Ta00paTOpHOH pabOTHI CTYAEHT BeleT pabodne 3aricH pe3ynbTaToB
u3MepeHHi (ucnplTanuil), opopMIIseT pacyeTsl, aHATM3UPYET MOJyUYEHHbIE JaHHBIE ITyTeM YCTAHOBJIEHHS UX COOTBETCTBHS HOpMaM
WM CPaBHEHUS C M3BECTHBIMH B JIUTEPAType JaHHBIMH WITH JaHHBIMHU JIPYTUX CTYICHTOB. OKOHYATENBHBIC PE3yIbTaThI
odopmirsirorest B popme oTueTa.




TexHo0rNYecKas KapTa TUCHMIIIMHBI

((3H6KTPOCH36)K€HI/I€ C OCHOBaAMM J3JICKTPOTCXHUKH)

Ha3Banmue KoutpoJsb ®opma KOHTPOJIsA 3a4eTHBIA | 3a4eTHBIA | rpaguk
Moy.aeii MHHHUMYM | MAKCHMYM | KOHTPOJIsSI
AUCHHUILTUHBI
coryiacHo PITJI
Monyis 1
Monyns 1 Texymmmit MOCeIeHNe, aKTUBHOCTD | 3 5 15
KOHTPOJIb
Py6exHbIii 3amuTa Jabopatopubix | 10 20
KOHTPOJIb pabort, 3amura
IPAaKTUYECKUX paboT
Mopyns 2
Monyib 2 Texymuit MOCEIICHUE, aKTUBHOCTH | 3 ) 16
KOHTPOJIb
PyOexnprii | 3ammra maboparopusix | 10 20
KOHTPOJIb paor, 3ammuTa
NPAaKTUYECKUX paboT
Mopyns 3
Monyns 3 Texymmit MOCEIIEHUE, aKTUBHOCTD | 3 5 17
KOHTPOJIb
PyGexnblii 3amuTa Jaboparopusix | 11 15
KOHTPOJIb paor, 3amuTa
IIPAKTUYECKHUX paboT
BCEI'O 3a cemectp 40 70
IIpoMexyTOUHBII KOHTPOJIb 20 30
(3auer)
CeMecTpOBBIil pEUTHHT 110 JUCIUILINHE 60 100






