®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIJIMHE
ITPUEM 2019 r.
O®OPMA OBYYEHUS ounas

JueKkTpoTrexHuka 1.3

Hampasienne noaroroBku/
CIEUATBHOCTh
O06pazoBarenbHast IporpaMmMa
(HampaBIEHHOCTH (MTPOQHITB))

Croenuann3amms
YpoBeHb 00pazoBaHus

Kypc
TpynoeMKOCTb B KpeIuTax
(3aYETHBIX EAUHUIIAX )

N.o. 3aBenyromiero xadeapoii -
PYKOBOIMTENS OTIEIECHUS Ha
npaBax Kadeapsl
PykoBonutens OOII
IIpenonasarens

15.03.06 MexarpoHrKka U poOOTOTEXHUKA

I/IHTGHHGKTyaHBHBIC pO6OTOTeXHI/I‘{eCKI/Ie
U MCXAaTPOHHBIC CUCTCMBbI

MoOunbHEIE pO6OTOTeXHI/I‘IeCKI/Ie KOMIIJICKCBI U CUCTCMBI

BBICIIICE 0Opa3oBaHue - OaKajgaBpuaT

2 | cemectp | 4
3
f\ Npamyrenko A.C.
25 )
/,14{‘{4 = 7 Mawmonosa T.E.
/) Kynemona E.O.

2020 .




1. Pouab pucuuminHbl «JIeKTpoTexHuKa 1.3» B pOpMHPOBaHNH KOMIIETEHIIMIl BHINTYCKHUKA:

SIEIET COCTaBHﬂlOlIIl/[e pe3yibTaTOB OCBOCHUSA (ZICCKPI/IHTOPLI KOMl'leTeHIIHi/i)
o0pa3oBarTejbHOM Kon
nporpamMmmMmsbl CeMCCTp KOMITETCHIINH HaunmeHoBanue KOMIIETCHIINH
(IMCUHMIIMHA, TPAKTUKA, Kox HanmenoBanue
T'hA)
['0TOB cOGHpAaTh, OIIK(Y)-4.B | Bnazmeer HaBBIKaMU pacueTa JIMHEHHBIX 1 HETMHEHHBIX L[ETIel TOCTOSHHOTO U
0o0OpabatsIBaTh, 4 MEPEeMEHHOT0 TOKa B YCTAHOBUBILIHXCS M IEPEXOTHBIX PEXKUMAX
AHAJIM3UPOBATh U OIIK(Y)-4.B | Brnageer HaBBIKaMH SKCIIEPHUMEHTAIBHBIX UCCIEIOBAHUM AIEKTPUUECKHUX LIEMeH,
CUCTECMATU3MPOBATH 5 JNIEKTPUYECKUX MAIIKMH U TpaHc(HOPMATOPOB
Hay1HO-TCXHUYICCKYIO OIIK(Y)- YMeeT Ucnonb30BaTh pa3IMyYHbIe METO/bI PacueTa MICKTPUUECKUX U MarHUTHBIX
OTIK(Y)-4 UH(OPMAIIHIO IT0 TEMAaTHKE 4.V4 neneit
HMCCIIE/I0BaHHL, OIIK(Y)- YMeeT paccUUTHIBATh OCHOBHEIE NTApaMETPHI X XapaKTEPUCTHKHU IEKTPHIECKUX
HCHOJIL30BATH AOCTHHKCHHA 4.Y5 MAIlIUH U TPaHCPOPMATOPOB
OTEYECTBEHHOU 1
3apyOeiKHOI HayKH, OHK(4Y)_4 3 | 3uacr ocnosmsie saxomb 3JEKTPOTEXHUKH
TEXHHUKH U TEXHOJIOTHH B
CBOCIH PO ECCHOHANBHOM OIIK(Y)-4. | 3Haer yCcTpOHCTBO M NPUHLIUI ACHCTBHA JIEKTPUUECKUX MAIIUH U
JACATETLHOCTH 35 TpaHCHOPMATOPOB
Crioco0OeH cOCTaBIATh 3HaTh 0COOCHHOCTH (PU3MUECKUX SBJICHUS U 3aKOHBI DJICKTPOTEXHUKH U HX
MaTeMaTHYEeCKHE MOJIEIIH MK(Y)-1.33 | maremaruyeckoe onMCaHKe JUIS MOJCUCTEM M OTACNBHBIX JJIEMEHTOB ¥ MOAYJIeH
MEXaTPOHHBIX U MEXaTPOHHBIX H POOOTOTEXHHIECKHX CHCTEM
POOGOTOTEXHIMYECKHUX
MK(Y)-1 CHCTEM, UX MOJACUCTEM U MK(Y)-1.B3

DJIEKTPOTEXHUKA 4 OTJENbHBIX 3JIEMEHTOB U

1.3 MOJIyJIEH, BKITFOTasT
nH()OPMAIMOHHEIE, BiasieTp OMBITOM COCTAaBICHHS MATEMaTHIECKHE MOJIEIH ISl pacieTa
3NIEKTPOMEXaHNIECKHE, AIIEKTPUIECKUX U MAarHUTHBIX I[ETIeH, MapaMeTPOB AIEKTPUIECCKUX MAIIKMH U
TUIPABIHYECKHE, TpaHc(hOPMATOPOB MEXaTPOHHBIX M POOOTOTEXHHIECKHX CHCTEM
JNEKTPOTUIPABINYECKHUE,
JJIEKTPOHHBIE YCTPOWCTBA
U Cpe/cTBa
BBIYHCIIUTEIILHOW TEXHUKU

TIK(V)-13 I'oToB yuacTBOBaTH B MK(Y)-13.31 3HATh 3aKOHBI ATEKTPOTEXHUKH, IPUHITHITHI ICHCTBUS 3J€KTPOMAarHAUTHBIX
MPOBEICHUU ) YCTPOHCTB, HCIOJIB3YEMBIX B MEXaTPOHUKE H POOOTOTEXHUKE
MpeIBAPUTEIHHBIX YMmeTb 00pabaThIBaTh M MPEACTABISATH JaHHBIE SKCIIEPUMEHTAIBHBIX HCCIICTOBaHUI
I/ICHbITaHI/Iﬁ COCTaBHBIX OK(Y)-13 y1 B OGHaCTI/I OJICKTPOTEXHUKH, MTPOBOAUTH UCIIBITAHNUA COCTaBHBIX JacTel OMBITHOTO
qacTeit onmpITHOrO 00pasia V)-13. o0pasiia MexaTpoHHO! MM pOOOTOTEXHUYECKOH CHCTEMBI MO 3aJaHHBIM
MeXanOHHOP’I NI rnporpamMmaM U METOJJUKaM U BECTHU COOTBeTCTBy}OH_LI/Ie )KypHa.]'lbI I/lCl'lbITaHI/Iﬁ
PpOOOTOTEXHUUECKOM .
BJ'Ia}leTb OIIBITOM p€aJIn3allui SKCIEPUMEHTAJIbHBIX UBMEPEHUHN DJICKTPUUCCKUX

CUCTEMBI 10 3aJJaHHBIM .
[IPOrpaMMaM H METOZUKAM HK(Y)'13B1 BCJIMYMH U UCCIIEA0BAHUS PA3JINYHBIX 06’]>eKTOB 110 3aJaHHOX METOJUKE B paMKax

Y BECTH COOTBETCTBYIOIINE
JKYpHAJIbI HCIIBITAHUN

NIPOBECHUY MPEABAPUTEIBHBIX UCIIBITAHUI COCTABHBIX YacTEH OMBITHOTO 00pasia
MEXaTpPOHHOM WK pOOOTOTEXHHUYECKOI CHCTEMBI




2. IHoxa3aTe)d 1 MeTOALI OLlCHUBAHUS

IlnaHupyeMble pe3y/IbTaThl 00yYEHHS 10 TUCIHHUILINHE

Kox

HaumenoBanue

Kox unaukartopa
JTOCTUKEHUS
KOHTPOJIHPYeMOoii
KOMIIeTeHIIUH (MU ee
4aCcTH)

HaumeHoBaHue pa3iena
JHCIUILTHHBI

MeTonbl OlleHHBAHUS
(oLeHOYHbIE MEPONPUATHS)

PJ-1

3HaTh 3aKOHBI WIEKTPOTEXHUKH, YCTPONHCTBO U MPUHIIUII
JCUCTBHUS SJIEKTPUUECKUX MaIINH U TpaHc(hopMaTopoB

OITK(Y)-4

Paznen 1. Llenu ¢
MTOCTOSIHHBIMU HANPSKEHUSIMU
U TOKaMHU

Pasnen 2. Onnodasueie 1emnu
MEPEMEHHOTO TOKa

Paznen 5. TpancdopmaTtopst
Paznen 6. AcuHxpoHHBIE
MaIlIHHbI

Pazpen 7. CunxpoHHble
MaIlIHHbI

Paznen 8. MamuHeb!
MIOCTOSSHHOTO TOKa

3amuTa OTYETOB I10 Ja00PaTOPHBIM
paboram, 3amuTa HHANBUIYaTbHBIX
JIOMAIlIHUX 3alaHui

P/-2

PaccunThIBaTH OCHOBHBIE TTAPAMETPHI M XapaKTEPUCTUKU
3JIEKTPUYECKUX LIeNel B yCTAHOBUBLIMXCS U IIEPEXOJHBIX
pEeKHMax, NEKTPUUECKUX MalIuH U TpaHc(hopmMaTopoB

MIK(Y)-1

Paznen 1. Lenu ¢
MOCTOSIHHBIMHU HAIPSDKCHUSIMU
Y TOKaMH

Paznen 2. Onnodasueie remnu
MIEPEMEHHOTO TOKa

Paznen 3. [lepexonubie
MIPOIIECCHI B JIMHEHHBIX
ANEKTPHUYECKUX IETIIX
Pasnen 4. Tpexdasneie nenn
Paznen 5. TpancdopmaTtopst
Paznen 8. MamuHsb!
MTOCTOSIHHOTO TOKa

3amuTa 0TYETOB 10 J1abopPaTOPHBIM
paborawm, 3ammra U3

P -3

IIpoBOIUTH 3KCTIEPUMEHTANIBHBIE UCCIIEN0BAHUS SJIEKTPUUECKUX
LETIeH, DTIEKTPUUECKUX MAIIMH U TPAaHC(POPMATOPOB

TIK(Y)-13

Paznen 1. Lenu ¢
MMOCTOSIHHBIMHU HAITPSKCHUSIMU
Y TOKaMH

Pazgen 2. Ogrodasuplie nenu
MEPEMEHHOTO TOKa

Paznen 3. Ilepexomubie
MIPOIIECCHI B JIMHEHHBIX
ANEKTPHYCCKUX IETIIX

Pasnen 4. TpexdazHeie nenu

3amuTa OTHYETOB T10 Ja00PaTOPHBIM
paboram, 3ammra 13




Pasnen 5. Tpancdopmatopst
Paznen 6. AcuaXpOHHBIE
MAaIlHHEI

Pasgen 8. Mamnaet
IIOCTOSIHHOT'O TOKA

3. IIIkaJja oueHUBAHUSA
[Topsimok opraHu3aluy OLEHUBAHUS PE3YJbTAaTOB OOYUYEHHS B YHUBEPCHUTETE PErJIAMEHTHPYETCS OTIEIbHBIM JIOKAIbHBIM HOPMAaTHBHBIM
akToM — «CucTemMa OLIGHWBaHUS pPE3yJIbTaTOB OO0y4deHHs B TOMCKOM MoJMTeXHHMYECKOM yHHBepcuteTe (Cuctema oneHuBaHus)» (B
neiictByromeil pepakuuu). Mcenomb3yercss OauIbHO-PEUTHMHIOBas CHUCTEMa OLIGHUMBAHMS pe3yiabTaToB o0ydeHus. MroroBas oleHka
(TpagMUMOHHAs W JUTEpHas) MO BuAaM YdeOHOH nesTenbHOCTH (uM3ydenue mucuumiunH, YUPC, HUPC, kypcoBoe mNpoeKTHpOBaHUE,
IPAaKTUKU) OIpEeNesseTcs] CyMMOM OajuIoB MO pe3yibTaTaM TEKYILEro KOHTPOJS M MPOMEXYTOYHOM aTTecTanuu (UTOroBas peHTHHroBas
orieHka - MakcumyMm 100 GamoB).

PacnpeﬂeneHI/Ie OCHOBHBIX M AOOIIOJIHHUTCIBHBIX 0aioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOIIHOf'I arTeCcranuun
YCTAHABJIIMBACTCA KAJICHAAPHBIM peﬁTI/IHF'HHaHOM JUCHUITIINHBI.

PCKOMGHHyeMaH mKaJjia JJ OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTcTBHE
. OnpeneneHne oueHKH
3aJaHusd TPaAuIIMOHHOH OLICHKE

90%+100% «OTIHIHON OTnM4HOE TOHMMaHKE TIPeAMETa, BCECTOPOHHKE 3HAHMUS, OTJINYHBIE YMEHUS U BJIaJICHUE ONBITOM IIPAKTUYECKOH EATETbHOCTH,
HEeo0XOAMMBIE Pe3yJIbTaThl 00yUeHHUs CPOPMHUPOBAHBI, NX KAYECTBO OLICHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMAIBHOMY

70% - 89% «Xoporoy» JlocTaTo4HO NOJIHOE TIOHWMAaHHUe MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS U OIIBIT PAKTUUECKOMN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00yueHust CPOPMHUPOBAHBI, KAYECTBO HA OJHOTO U3 HUX HE OLICHEHO MHHUMAIIBHBIM KOJIMYECTBOM OAJLIOB

55% - 69% «Y IOBIL» [puemiieMoe MOHNUMaHUE PEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHNUS, YMEHHS U OIBIT IPAKTHYSCKOMN e TeNbHOCTH, HEOOXOAUMBIE PE3YIIbTAThI

O6y‘-IeHI/I$I C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 0aioB

0% - 54% «HeymoBi.» PesynbraTel 00y4eHns] He COOTBETCTBYIOT MHHUMAIIEHO JTOCTATOYHBIM TPEOOBAHISIM
[Tkana U1t OLIEHOYHBIX MeponpHuATHi TrddepeHIpoBaHHOTO 3a4eTa /3auera
Crenenn
O emtaron | B | rpaumrumonmion nene Onpeseaenie onerin
00y4eHHs
90% + 100% | 90+ 100 «OTINYHOY OTnryHOE MOHMMaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHHUS U BJIAICHHE OIBITOM ITPAKTHYECKOH JIeTeIbHOCTH,
HE00XO0IMMBIE pe3yabTaThl 00yUdeHHsI COPMHUPOBAHBL, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIOB, OJM3KUM K MAaKCHMAJIEHOMY
70% + 89% 70 + 89 «Xoporo» JlocTaTo4HO MOTHOE TIOHUMAaHUE TIPEAMETa, XOPOIITHe 3HAHMSI, YMEHHSI U OTIBIT MPAKTUIECKOH e TEILHOCTH, HEOOXOTUMBbIE
pe3ynbTaThl 00yueHHs CPOPMHUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJMYECTBOM 0OaslioB




55% + 69% 55+69 «Y IOBIL» [TpremneMoe MOHMMAHUE TIPEMETa, YOBICTBOPUTEIIbHBIC 3HAHHS, YMCHHUS U OTBIT IPAKTUYCCKOH ASSITSTbHOCTH, HEOOXOIUMbIC
pe3ynbTaTsl 00y4deHus cHOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLICHEHO MHHUMAIIbHBIM KOJIIHYECTBOM OAlIOB
55% +100% | 55+100 «3a4TeHo Pe3ysprarbl 00y4eHUs! COOTBETCTBYIOT MUHHMAIIBHO JIOCTATOYHBIM TPEOOBaHHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbrarel 00y4eHUst HE COOTBETCTBYIOT MUHMMAIIBHO JI0CTATOYHBIM TPEOOBaHMSIM

«He 3auteno»

4. llepeyeHb THNOBBIX 33IaHUI

OueHoYHBIC MepONIPUATHS

HpI/IMepLI THUIIOBBIX KOHTPOJbHBIX 3agaHui

1. | 3amwuTa nabopaTopHOu

paboTsl

Bompocsr:
1. Yro Ha3piBaeTCs BETBBIO, Y3JIOM U KOHTYPOM?

Cdopmynupyiite nepssiii 3akoH Kupxroda ams meneii mocToSHHOTO TOKA.

Cdopmynupyiite Bropoii 3akon Kupxroda [ist merneii mocToOSHHOTO TOKa.

B ueM cymHOCTh NPUHLKIIA HATIOKEHUS?

Kak onpeneistor 4nciao He3aBUCUMBIX Y3JI0B B CIIOKHOW pa3BETBICHHOM cxeme?

Kaxk onpenensitor yuciao He3aBUCUMBIX KOHTYPOB B CIIOKHOM pa3BETBIECHHOH cxeme?

Jlist Kakux 1esei CI0KHYI0 3JEKTPUUECKYIO Lelb NPECTABIIAIOT B BUJI€ IKBUBAJIEHTHOIO

AKTHBHOTO JBYXITOJIFOCHUKA WJIM SKBUBAJIEHTHOTO reHeparopa’?

Kaknmu mapamerpamu xapakTepus3yeTcs SKBUBAJICHTHBIN TeHepaTop?

Kak ocymecTBUTh pexuM KOPOTKOTO 3aMbIKaHMSI 3KBUBAJIECHTHOT'O F€HEPATOPA, KAKUMHU

JIOJIKHBI OBITH TIOKa3aHUs aMIIepMETpa U BOJbTMETpa?

10. Kak ocy1iecTBUThH PEKUM XOJIOCTOTO X0/1a IKBUBAJICHTHOTO TeHEepaTopa, KaKUMHU JOJKHBI
OBITh MOKa3aHUs aMIIEpMETPa U BOJIbTMETpa?

11. Kak onpeaensuin nmapameTpsl Ear u Roar skBHBaIeHTHOTO reHepaTopa METOJOM XOJIOCTOTO
X0/1a U KOPOTKOTO 3aMbIKAHUS?

12. Kak onpeaensuin nmapameTpsl Eor u Rar sKBHBaIEeHTHOTO reHepaTopa METOIOM JIBYX
Harpy3ok?

13. Kakue ¢uznyeckue BICHHUS OTPAXKAIOT B CXeMe 3aMeIIeHHs] KOHJIEHCATOpa SJIEMEHTHI g U
C, a B cxeMe 3aMeIleHNs] KaTyllIKu HHAYKTUBHOCTH — 3JeMeHTHI R, L?

14. Yro Takoe akTUBHAsI, EMKOCTHAsI, UHIYKTHBHAs, pEaKTUBHAS, MTOJTHAas mpoBogumoctu? Kak
OHU CBSI3aHBI MEXKTY COO0M?

15. Yro Takoe akTUBHOE, EMKOCTHOE, UHIYKTHBHOE, pEaKTUBHOE, MMOTHOE conpoTuBieHus? Kak
OHU CBSI3aHBI MEXKIY COO0M?

16. B xakux npeaenax MOXXeT U3MEHSThCS YToJI CABUTA (Da3 HAMPsKEHHs ¥ TOKA Ha BXOJIE
MTACCUBHOTO JIBYXITOJIFOCHHUKA?

Nogakown

© ®




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 32JaHU I

17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

30.
31.

32.

33.
34.

35.
36.

37.
38.

39.

[Touemy TpanchopmaTop HE MOXKET pabOTaTh Ha IOCTOSIHHOM TOKe?

3anumuTe OCHOBHbIE ypaBHEHUs TpaHChopMarTopa.

YcerpoiicTBo Tpancopmaropa.

[Tpunuun neictBus U 061acTu NpUMEHEHUs TpaHcopmaTopa.

OCHOBHBIE XapaKTEPUCTUKH TpaHCHOopMaTopa.

JIy1 4ero OCyIEeCTBIIAIOT ONBITHI XOJI0CTOr0 X014 U KOPOTKOTO 3aMbIKAHHUSA?

Kak ocymecTBisitoT B paboTe OIBIT X0JIOCTOTO Xoza?

[Touemy Henb3s BKIHOYATh EPBUYHYIO OOMOTKY Ha HOMMHAJIbHOE HAIIPSKEHUE IIPU OIIbITE
KOPOTKOTO 3aMbIKaHHUSI?

UYrto Ha3zpiBaeTCs KOAPGHUIIMEHTOM TpaHChOpMAaIK?

Kakue HanpskeHHs! HICTOUYHUKA (CETH) U MPUEMHUKA HA3bIBAIOT (Pa3HBIMHU U KaKUE
JUHEUHbIMU?

Kakas Harpyska Ha3piBaeTca cumMeTpuyHoii? Kakas Harpyska Ha3bpIBaeTcs
HECUMMETPUYHON?

KakoBbl cooTHOIIEHUST MeXTY (Pa3HBIMH HAPSHKEHUSIMA CUMMETPHUYHOTO IPUEMHHKA,
COEIMHEHHOTO 3B€3/10M U JIMHEWHBIMH HAIIPSHKCHUSAMHU CETH?

B kakux ciaydasx npuMeHsieTcs TpEXIPOBOAHASI U B KAKUX YETHIPEXITPOBOHAS TpEXPa3Has
CETh?

KakoBa posp HEHTpanbHOro IPOBO/A B YETHIPEXITPOBOAHOM CETH?

Menstotes 1 (azHble U TMHEWHBIE HANPSKEHUS CETH MPU U3MEHEHUH peknuMa paboThl
npuéMHHKA?

[Touemy Henb3s B 4ETHIPEXITPOBOIHON TPEX(Ha3HOM LEeNH BBHIIOIHSITh ONBIT KOPOTKOTO
3aMbIKaHus B (haze npuéMHUKa?

Kaknmu npubopaMu MOXHO U3MEPHUTh aKTUBHYIO MOILITHOCTH TpEXdazHol renu?
Pacckazate 00 ycTpoiicTBe TpE€x(HazHOTO aCHHXPOHHOTO ABUTATEINS C KOPOTKO3aMKHYTHIM
POTOPOM.

OOBSICHUTD IPUHIINIT JEHCTBUSI ACHHXPOHHOTO JIBUTATEIIS.

Kakyro BenmnunHy Ha3bIBalOT CKOJIbKeHUEM? Kakoe cKobKEeHHE Ha3bIBAETCS
KPUTHYECKUM?

B kakux npenenax U3MEHSETCS CKOJIBKEHUE B PEXUME JIBUraTeNs?

Kak no wyacrote BpalieHust poTopa IpH U3BECTHON YaCTOTE U3MEHEHU I HaIPSDKEHUS CeTH
YCTaHOBUTB YaCTOTY BPAILIEHUSI MAarHUTHOTO I1OJISI ¥ YUCJIO M1ap MOJIKCOB IBUrATENs?
Hazpatb ycioBust He0OX0aMMBbIE i1l BO30YKASHHsI Bpalllalollerocss MarHUTHOTO MOJIS.




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 32JaHU I

40.

41.

42.
43.
44,

45.
46.
47.

OT 4dero 3aBUCHUT HAIIPABJIEHUE BPALLEHUS pOTOPa U KaK U3MEHUTh HAIIPABJICHUE BpallleHUs
€ro Ha MPOTHUBOMOJI0KHOE?

[Tpu KakuX yCIOBHAX aCHHXPOHHAs MalllMHA OyAeT padoTaTh B peKUMaXx: a) ABUTaTes, 0)
reHepaTopa, B) 3JEKTPOMArHUTHOTO TOpMO3a?

Y CTpolcTBO MalIMHBI ITIOCTOSIHHOTO TOKA.

Kak mpoucxonut nporecc caMmoBo30YyKI€HHs FeHepaTopa IOCTOSHHOTO TOKA?

Ortuero 3aBucut 3/IC renepatopa noctossHHOro Toka? 3. OOBACHUTH XapaKTep
XapaKTEePUCTHKHU XOJOCTOr0 X0Aa.

OOBSICHUTD XapaKTep BHEIIHUX XapaKTEPUCTHK.

Kak perynupyrot HanpsikeHue resepatopa?

OOBSICHUTD XapaKTep PeryJMpoBOYHON XapaKTEPUCTHKHU.

3aILII/ITa WHAWBUAYAJIBHOI'O
JOMaAIIHETO 3adaHus

Bompocsr:

1.

4.

Onpenenure NOHATUS «3JIEKTPUUECKAs! LIETIb), «CXEMa», «BETBbY, Y3€ID», KKOHTYP»,
«HE3aBUCUMBIN KOHTYPY.

Jlaiite onpeneneHus NOHATUAM «QJIEKTPUYECKHUM TOK», «IIOTEHLAAT TOUKWY,
CHAIPSKEHUEY, «MOILHOCTb.

[aiite onpeneneHne NOHATUAM «AKTUBHBIN JIEMEHT JIEKTpUUYECKO nenmy. [IpuBennure nux
KJIaccU(UKaIuIo.

Yemy paBHO:

® BHYTPEHHEE COITPOTHUBIICHUE UICAIBHOIO HCTOYHMKA HAIIPSIKEHUS;
® BHYTPEHHSIS IPOBOJIUMOCTD NJEAIBHOTO HCTOYHHUKA TOKa?

5.

6.

HapucyiiTe BHELTHUE XapaKTEPUCTUKU U YCIOBHBIE 0003HAUYEHHUS B CXEMaX 3aMEICHUS
HNACAIbHBIX UCTOYHUKOB OHCPIUH.

[aiiTe onpeneneHne NOHITHIO «ITACCUBHBIN 3JIEMEHT 3JIeKTpudeckoi nenu». [IpuBenure ux
KJIaccu(UKaIuio.

Kakue QpyHKIIMM BBITOTHSIET PE3UCTOP KaK SJIEMEHT CXEMbI 3aMEIICHUS PealbHOM
aNeKTpuIecKoi nenu? Hapucyiite ero ycioBHOe 0003HAYEHHE B CXeMaxX

3aMelIeHNs. 3aMUIINTe OCHOBHBIE (DOPMYITBI CBSA3H MEXKAY HAMPSHKEHUEM H TOKOM.
Kakne CI)YHKIII/II/I BBITIOJIHACT €EMKOCTH KaK 3JICMCHT CXEMBbI 3aMCUICHU S peanLHoﬁ
anekTpudeckoii enu? Hapucyiite ero ycnoBHoe 0003HAYEHHE B CXeMaxX 3aMeICHHUS.
3anuiuTe OCHOBHBIE ()OPMYJIIBI CBSI3U MEXKY HANPSKEHUEM U TOKOM.

Kakue QpyHKIMM BHITOTHSIET HHAYKTUBHOCTD KaK 3JIEMEHT CXEMbI 3aMEICHHs peabHON
anekTpudeckoii enu? Hapucyiite ero ycnoBHoe 0003HaYeHHE B CXeMaxX 3aMeIICHHUS.




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 32JaHU I

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21

24.

25.
26.

3anumuTe OCHOBHBIC ()OPMYJIIBI CBSI3U MEXKY HAMIPSHKCHUEM U TOKOM.

Chopmynupyiite nepBsiii 3akoH Kupxroda. CkonbKko HE3aBUCUMBIX YPaBHEHUH BO3MOMXKHO
COCTaBUThH HA OCHOBE IEPBOI0 3aKOHA JJIS LIETIH C TPEMS y3aamMu?

Chopmymnupyiite Bropoit 3akoH Kupxroga. CkoJIbKo HE3aBUCUMBIX YPaBHEHHH BO3MOXKHO
COCTaBUTbh Ha OCHOBE BTOPOT'O 3aKOHA JJIsl LEIU C YEThIPbMS y3J1aMU U LIECThIO BETBAMHU?
Bo3moskHO 11 mpeoOpa3oBaHue UACATIbHOTO HCTOYHUKA TOKA B U/I€ATBHBIM HCTOYHUK
OC?

Kakoli 3aKOH JI€KUT B OCHOBE METO/1a KOHTYPHBIX TOKOB?

Kaxkoil 3aK0H J1€KUT B OCHOBE METO/A JIBYX Y3JIOB?

Uemy paBHa IPOBOIUMOCTD BETBU C HICTOYHUKOM TOKa?

Kaxk onpenensiercs 4yuciio nojcxeM B METOE HAJIOkKeHUsA? B kax 10l moacxeMe OCTaBiIsoT
OJINH UCTOYHUK, a YTO JEJIAI0T C OCTAIbHBIMU?

Kakoii cymMMO#i 4acTUYHBIX TOKOB (apu(MeTHUEeCKON WK anreOpanyecKoil) onpeaessoTcs
TOKH BETBEH B METO/I€ HAJIOKCHHUS?

Cdopmynupyiite TeopeMy 00 SKBUBAJICHTHOM I'€HEpaTope.

OT 4ero 3aBUCUT CONPOTUBJICHUE YKBUBAJIEHTHOTO reHepaTopa’?

Harmumure dopmyny Tesenena-I'ensmromnbia. Hanmummure dpopmyny Hoprona—
ITonuBanoBa.

. Uto cnenyeT noHUMaTh noj 0amaHcOM MOLTHOCTEN?
22.
23.

JaiiTe onpeneneHne NOHATHAM «MTHOBEHHOE 3HAYEHHUE TOKay», «HAMpPsHKEHUE, « L C».
Yro Takoe mepuoj, 4acToTa, yIrjoBas 4acToTa NEPUOJNUYECKH U3MEHSIIOIIErocs TOKa WIN
HapsDKEeHUs?

3aBUCAT JIU ICUCTBYIOIINE 3HAUEHUSI CHHYCONIaJIbHBIX TOKOB U HaNPsKEHUI OT UX
HaYaJIbHBIX (haz?

Ha xakoM naccuBHOM 3yieMeHTe (a30BbIi CIIBUT paBeH HYJIIO?

Ha xakoMm nmaccuBHOM 3JIeMEHTE HanpsKeHHe:

e orepeskaeT TOK Ha yroi 90 rpaagycos;
® OTCTAeT OT TOKa Ha yroJ 90 rpaxycoB?

27.

3anuiute GopMyIIbl A1 PEAKTUBHOTO CONIPOTUBIICHUS U TPOBOAUMOCTH JIJISI:

® CMKOCTHOTI'O 3JICMCHTA,
® MHAYKTUBHOI'O 3JICMCHTA.

28.
29.

N310%K1TE OCHOBBI CHMBOJINYECKOTO METOJIA pacyeTa.
Jaiite popmynupoBku 3akoHa OmMa 1 3akoHOB Kupxroda B kommiekcHo# Gopme.
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30.

31.

32.

33.

34.

35.
36.

[aiite onpeneneHue BEKTOpHOU auarpammsl. IlosicHATe, KaKk CTpOATCA JIydeBast U
Tonorpaduueckasi BEKTOPHBIC TUATPAMMBI.

OOBsICHHUTE, YTO TOHUMAIOT T10]T aKTUBHOM, PEAKTUBHOM Y TIOJTHOM MOIITHOCTSIMU IICTIH.
3anummuTe, 1Mo KakuMm (opmysiaM OHH PacCUUTHIBAIOTCS.

UYro Ttakoe kodduimeHt MomHocTu? Beipa3uTte ero yepe3 akTUBHYIO H PEaKTUBHYIO
MOIIHOCTH B LIENU CUHYCOUJIAJIbHOIO TOKA.

Kakue meToasl pacuera menei ¢ nepeMeHHbIMU TOKaMu TpuMeHstotcs? [losicHuTe, yem oHU
OTJIMYAIOTCS OT METOJIOB pacyeTa LEeNnen ¢ MOCTOSHHBIMU TOKAMM.

JlaiiTe onpeneneHue pe3oHaHca.

N3mensis kakue BeTMYUHBI MOXKHO JIOCTUTHYTh PE30HAHCA B LIETIH?

OObscHUTE, B KAKOM KOHTYpPE U IIPHU KAaKUX YCIOBUSX BO3MOXKEH:

® PE30HAHC HAIPSLKCHUM;
® PE30HAHC TOKOB?

37.
38.
39.
40.

41.
42.

43.
44,

45.

46.

Onpenenure MOHATHE «TpexdazHas UeHb.

[Tepeuncnure mpenmyIiecTBa Tpex(azHbIX IeTel mepes APYruMy HeTsiMA

Yro 3HaUUT NOHATHE «cUMMeTpUyuHas cuctema DJC», «ha30Bblil MHOKUTEIb?
Onpeznenute NOHATHUS «WIMHEHHBIE IPOBOAY, JIMHEHHbIE HANIPSKEHU», «(pa3HbIe
HaINPSHKCHUST UICTOYHUKAY.

OOBscHUTE Ha3HAUEHHE HEHUTPaIbHOTO MPOBOJIA B TpEX(azHoM cucteme HanpspkeHus. [Ipu
KaKOM CII0C00€ COCMHEHNSI ICTOYHUKOB HEHTPAIBHBIN IPOBOJ] OTCYTCTBYET?

[TpoBenuTe Kiaccudukanuio norpeduTeneit TpexdazHon 1emnu.

Hapucyiite cmoco6s! coeqrHeHUs TOTpeOuTeNnei Tpexda3HpIx Ieneu.

Onpenenute NOHATUS «IMHEHHBIE TOKUY, «(pa3Hble TOKW», «(pa3Hble HAPSKEHUS
noTpeduTeneil», «TMHeHbIe HapsXKEeHUs MOTPeOUTeNei», «TOK HEUTpabHOTO IPOBOJIAY,
HATIPSHKCHHUE CMETIICHHS.

3anummre OCHOBHBIE (hOPMYJIbI, CAMMETPHUYHOTO pekuMa Tpex(hazHo 1enH,
CBsI3bIBarOIME (pa3HbIe/IMHEHHBIC HAIPSHKEHHS U TOKU TIPU COeIMHEHNH (ha3 TpUEMHHIKA
TPEYroJbHUKOM/3BE3/I0H.

[TosicauTe ocoOeHHOCTH pacueTa TpexdazHoit 1enu npu padore:

® B CUMMCTPUYHOM PCIKUME;
® B HCCUMMCTPUYHBIM PEKUME.

47.

3anummuTe GOpMYIIBI pacueTa aKTHBHON MOIITHOCTH TIPUEMHHUKOB:

® B CUMMCTPUYIHOM PCIKUME,
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® B HCCUMMCTPUYHBIM PCIKUME.

48.

49.
50.
51.
52.
53.
54,
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

Hapucyiite cxeMbl BKIIIOUEHHs BATTMETPOB JUJIsl U3MEPEHHUE aKTUBHON MOIIHOCTH
Tpexda3HOH e B CHMMETPUYHOM/HECHMMETPUYHON peKUMe paboThI C HYJIEeBbIM/0e3
HYJIEBOT'O MPOBOJIA.

Kakue nporeccsl B 371eKTpUYECKOH 1ETH Ha3bIBAIOT NEPEXOAHBIMU?

Kakoii pexxuM 1ienu Ha3bpIBalOT YCTAaHOBUBILIUMCS ?

Kakyto BennunHy Ha3bIBatOT IOCTOSIHHOM BPEMEHH, M YTO OHA XapakTepusyer?

B yem 3akitogaercs cMbICI IEPBOIO U BTOPOro 3aKOHOB KOMMYTalUU?

[IpuBenure 00001IEHHYIO (HOPMYTUPOBKY IIEPBOIO 3aKOHA KOMMYTALIHH.

[IpuBenure 00001IEHHYIO (HOPMYITUPOBKY BTOPOTO 3aKOHA KOMMYTAIUH.

OObscHUTE TEPMUHBI «3aBUCHMbIE HaYaJIbHbIE YCIOBUS», «HE3aBUCUMbIE HaYaJIbHbIE
YCIIOBUSI», «IIPUHYX/IEHHAs! COCTABIISIOILAN».

Kak onpenensiercst kopeHb XapakTepuctuiyeckoro ypasHenusa? [Ipuseaure npumep
BBIYUCIICHUSI KOPHSL.

3anummuTe ypaBHeHue (00U BUT), ONKUCHIBAIOINIEE U3MEHEHNE HCKOMOMW BEJTUYHHBI B
HEePEeXOAHOM IpoLEcCe.

HazoBuTe Tpu THNA epexoAHbIX MPOLECCOB. 3alUIINTE BU CBOOOTHON COCTABIAIOLIEH
JUIS KaKJIOTO U3 3TUX THIIOB.

[TpuBenuTe anropuT™ pacyera NEPEexXoHOTO Mpoliecca JIsl LeMH NePBOro MOpsIKa.
IIpuBenuTe npumep pacyera.

Onpenenure NOHATHE «IIEPUOJANYECKNE HECUHYCOUJAJIbHBIE HANIPSDKEHHS U TOKU». B Kakux
CIIy4asiX BOZHUKAIOT HECUHYCOU/IAJIbHBIE TOKU M HAIIPSHKEHUS B AJIEKTPUUYECKUX LIETIsAX?
Kak onpenenstor 1elcTByOIIEE 3HAUEHUE NIEPUOINIECKOTO0 HECUHYCOUAAIIBHOTO TOKA
(HanpsixeHus )?

Yro HazpIBaeTCS aMIIUTYIHBIM U (pa304acTOTHBIM criekTpoMm? Kakum oOpa3oM ux cTposit?
Kakue ko3 puinenTsl, xapakTepu3yroT GopMy HECUHYCOUAATBHOTO HCTOYHUKA?
3anummmre GOpMYIIbI UIs ONpeIeCHUs] aKTUBHOM, PEaKTUBHOM, MOJTHON MOIIIHOCTH
WCKaXEHUS 1IeTel ¢ HECUHYCOUJaTbHBIMU NCTOYHUKAMH.

[ToscuuTe Ha3HaueHue TpanchopmaTopoB. Kakue tunsl Tpancpopmaropos Bel 3Haere?
Ha3zoBute 31eMeHThl KOHCTPYKIIMU TpaHCpopmaTopa.

N3o06pasute (cxeMaTuyHo) oAHO(Da3HbIN TpaHCHOpMATOp U OOBSICHUTE MPUHIIUIT €70
paboThI

Hanummre ypaBHEHUS 3JIEKTPUUYECKOTO COCTOSHUS JJI NEPBUYHOM U BTOPUYHON 0OMOTOK
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69.
70.

71.
72.

73.

74.
75.

76.
77.
78.
79.
80.
81.

82.
83.

84.
. UTo Takoe peakuust sKopsl TeHepaTopa MOCTOSHHOIO TOKa?
86.

85

87.
88.
89.

U O0BACHUTE CMBICI KaXI0TO U3 WICHOB 3THX YPaBHEHUH.

Kak MoxHO onpenenuts napamerpsl I -00pa3Hoil cxeMbl 3amelieHus TpaHcpopmaropa?
HaueprtuTe cxemy ombITa X0JIOCTOTO X0/a TpaHchopMaropa U 00bICHUTE, KAKUE BETUYUHBI
OIPENENAIOTCS B 3TOM OIIBITE.

[Touemy B onbITE X0JIOCTOrO X0a TpaHchopMaTopa NpeHeOperaroT NOTepsIMU B MeAn?
Haueptute cxemy ombiTa KOPOTKOTO 3aMBIKaHUS TpaHC(HOpMATOpa U OOBICHUTE, KaKHe
BEJIMYMHBI OIPEEIISIOTCS B 9TOM OIIBITE.

[Touemy B OmbITE KOPOTKOTO 3aMbIKaHUs TpaHC(HOpMaTOpa IpeHeOperaoT MOTepsIMH B
cranu?

Hamummre Beipaxenue st KITJI Tparcdopmaropa (¢ yaérom koaduimerHTa Harpy3ku f3).
[Tepeuncnure ocoGeHHOCTH TpEXxdazHoro TpaHchopmaropa. UeM oTianuaercs TpexpasHblil
TpaHnchopmatop ot oxHO(pa3HOTO?

YTo MOHUMAIOT MO IPYNION coequHEeHUs: 0OMOTOK TpaHchopmaropa? OT 4ero 3aBUCUT
rpymnna coeinHeHus?

HazoBure ycnoBusi, KOTOpble HEOOXOIMMO BBIIOJIHATH TP BKIIIOYEHUH TpaHC(HOpMaTOpOB
Ha MapajuieNbHyIo padboTy?

Hapucyiite cxembl o1HO(pa3HOTO U TpEX(Pa3HOro aBTOTPaHC(HOPMATOPOB U HA30BUTE
IpeuMylIecTBa U HEAOCTaTKU aBTOTPAHC(HOPMATOPOB.

HaueptuTe cxembl BKITFOUEHHS H3MEPHUTEIBHBIX TPAaHC(POPMATOPOB HANIPSHKEHUS U TOKA.
Ha3zoBuTe OCHOBHBIE 3IEMEHTHI KOHCTPYKIIMH JIEKTPHUUECKON MAIlIMHbI TOCTOSIHHOTO TOKA.
OO0bsicHUTE YCTPONUCTBO KOJIIIEKTOPHO-IIIETOYHOTO y3i1a. HazHaueHue kouiekTopa B
MallliHe MOCTOSHHOTO TOKA.

Kakoe Ha3Ha4eHNE NMEIOT JOTIOJTHUTEIBHBIE TIOJFOCAa B MAIIMHE ITOCTOSTHHOTO TOKa?
Hanmummre popmyny SAC u hopMyiy 351eKTpOMarHiTHOIO MOMEHTA MallluH OCTOSHHOTO
TOKA.

OOBsicHUTE IPUHITAIT PAa0OTHI MAIIMH TIOCTOSIHHOTO TOKA B PEXKHME TeHepaTopa.

N300pa3ute cxeMbl FeHEPATOPOB HE3aBUCUMOT0, MTAPAJIIETBHOIO M CMEIIAHHOTO
BO30YXJIEHHSI; MOKaXuTe Ha HUX Toku 1 DJC.

OO0BscHUTE IpoIIECcC CAaMOBO30YKIEHHUS TEHEPATOPOB ITOCTOSTHHOTO TOKA.
OOBscHUTE TPUHIUI PAa0OThI MAIIMH OCTOSHHOTO TOKA B PEXKUME JABUraTes.
N300pa3ute cxeMbl ABUraTelnei napamuienbHOro, MOCIe10BaTENbHOIO U CMEILIAHHOTO
BO30YKIeHMS; MOKaKuTe Ha HUX Toku u DJIC.
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90.
91.

92.
93.
94.
95.
96.
97.

98.
99.

100.

101.

102.

103.

[Tepeuncnure criocoObl MycKa ABUraTeIei MOCTOSIHHOTO TOKA.

[lepeuncnure ciocoObl peryaIupoBaHuUs YaACTOTHl BPAILICHUS ABUTATENS U YKAKUTE UX
JIOCTOMHCTBA U HEJOCTaTKU.

YceTpoiicTBo Tpéx(ha3HOro aCHHXPOHHOT'O JABUTATEIS.

OO0bsicHUTE TPUHLIUIT PAOOTHI TPEX(PA3HOTO ACUHXPOHHOTO JIBUTATEIIS.

Hanumure Beipaskenust 1C Bpamaromerocs u HeTmoABUKHOTO POTOpA.

BriBequTe BhIpaykeHUE JIJIs1 TOKA BO BpalAIOLIEMCsI pOTOPE.

Ha3oBuTe OCHOBHBIE y3JIbI CHHXPOHHOM MalINHBI.

B kakux ycrnoBusix paboThl MIPUMEHSIOT MAIIMHBI C POTOPOM, UMEIOLITUM SIBHOBBIPAKEHHBIE
II0JIF0CA U HESIBHOBBIPA)KEHHBIE 1oJtoca?

Onummre TpUHLIUI PabOThl CAHXPOHHOM MAallIMHBI B PEKMME TeHepaTopa U JBUTaTesl.
Hanummre Beipaxenue st neicTByromiero s3uadeHus 31C CHHXpOHHOTO reHepaTopa mpu
XO0JIOCTOM XOJI€.

OObsicuuTe (PU3HUECKUN CMBICI PEaKLUU SKOPsSI B CHHXPOHHOM T'eHepaTope Mpu
Pa3IMYHOM XapaKTepe Harpy3Ku.

HauepTtute cxemy 3amenieHus ¢a3bl reHepaTopa U MOCTPOUTE €€ yIPOIIEHHYIO
BEKTOPHYIO JHArpaMMy.

KakoBbl yc0BHS U TOPSJIOK BKJIIOUEHHS] CHHXPOHHOI'O TeHepaTopa Ha
napajuleJIbHYyI0 paboTy ¢ ceThio TpEx(azHOro Toka?

OOBscHUTE, KaK TPOUCXOAUT MYCK CHHXPOHHOTO IBUTaTEJIsl.

104. [lepeuncnure npenmMyIecTBa U HEAOCTATKA CHHXPOHHBIX JBUTATEIICH.

105.

C Kaxoil 11eJIbI0 UCTIOJIBb3YIOT CHHXPOHHBIE KOMIIEHCATOPbI?

3auer

BOHpOCBI Ha 3a4eT.

1.
2.
3.

o

HapaMeTpLI H DJICMCHTHBI CXEM 3aMCIICHHA SJICKTPUICCKUX ueneﬁ.

OCHOBHBIE 3aKOHBI JJIEKTPUUYECKUX LIETIEH.

3axonbl Kupxroda u ux npuMeHeHue i pacuera yCTaHOBHUBILETOCS PEKUMa JTMHEHHBIX
PE3UCTUBHBIX DJIEKTPUUECKUX LIETIEH.

CuMBOJIMUEeCKHI MCTO/J pacuc€Ta YCTAaHOBUBIICTOCA PEKHUMaA JIMHEMHBIX OJICKTPHUYCCKUX
1enei ¢ rapMOHNYECKUMHU (CUHYCOMIAIbHBIMU) HAIIPSPKEHUSAMU U TOKAMHU.

3axonbl Oma u Kupxroda B koMmIiekcHo# Gpopme.

AKTHBHas1, peaKTUBHAs U MOJIHAsI MOIIHOCTH IPU TAPMOHNYECKUX (CUHYCOUIAIBHBIX )
HAIMPsOKCHUAX U TOKaX.

CyIIHOCTB ¥ IPUMEHEHHE METO/1a KOHTYPHBIX TOKOB IIPHU NOCTOSIHHBIX M TApMOHUYECKHUX
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8.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

(cuHyCcOUJAIbHBIX ) TOKAX.

CyImHOCTB ¥ IPUMEHEHUE METO/1A Y3JIOBBIX IOTEHIUAIOB IIPU ITOCTOSHHBIX U
rapMOHMYECKHUX (CUHYCOUJANIbHBIX) TOKAX.

CyImHOCTB ¥ IPUMEHEHNE METO/1a IKBUBAJIEHTHOTO F€HEPATOpa IPU IOCTOSIHHBIX U
rapMOHMYECKHUX (CUHYCOUJANIbHBIX ) TOKAX.

CorlacHO€ 1 BCTPEYHOE BKIIFOYEHHUE UHAYKTUBHO CBSI3aHHBIX YJIEMEHTOB; pPa3Bsi3Ka
WHIYKTUBHOW CBSI3U.

Pacyer cxem 3aMelleHUs TMHEWHBIX MIEKTPUYECKUX LENEeH ¢ MHIYKTUBHO CBA3aHHBIMU
AJIEMEHTaMH ¥ TapMOHUYECKUMHU (CUHYCOUAAIBbHBIMH) HAIPSDKEHUSMU U TOKaMHU.
3aKOH COXpaHEHUs SHEPTUU IEKTPUUECKOM LienH; 0alaHChl MOIIHOCTEN P MOCTOSHHBIX
Y TAPMOHUYECKUX (CUHYCOUJAIBHBIX) TOKAaX U HAIPSKEHUSX.

[TorennuanbHas quarpaMma MpH MOCTOSHHBIX TOKAX; JIydeBble M TONOTpauuecKue
BEKTOPHbIE IMarpaMMbl IPYU TAPMOHUUYECKUX (CHHYCOUAAIBHBIX) TOKAX U HAIIPSHKEHUSX.
Pe3oHaHCHBIE SBICHUS B 2JIEKTPUYECKUX LIETISIX.

PacueT cuMMeTpHUYHOTO pekuMa JTMHEHHBIX TpeX(a3HbIX IeTel ¢ TapMOHUYECKUMHU
(cuHyCcOMJIaIbHBIMU) TOKAaMH U HaIPSKEHUSIMHU.

Pacyer HecuMMETpHUYHOTO peXUMa JTUHEHHBIX TpeX(a3HbIX LIeNel ¢ TapMOHUYECKUMU
(cuHyCcOMJTAIbHBIMU) TOKaMH U HAIPSKEHUSIMHU.

N3mepenue MOITHOCTH B TpeX(a3HbIX LEMIX.

[TpencraBieHne NepuoOJUUECKUX HETaPMOHHUECKUX (HECHHYCOUJAJIbHBIX ) HAIPSKEHUH U
TOKOB B TPUTOHOMETpU4eCcKui psg Oypse; AeMCTBYONIME 3HAYEHUS TEPUOTUIECKUX
HaNpPsDKEHNUN U TOKOB.

AKTHBHasi, peaKTUBHAs U MOJIHAsi MOIIHOCTH MPHU NEPUOANUECKUX HETAPMOHUYECKUX
(HeCUHYCOUIANIbHBIX ) HAIPSKEHUAX U TOKAX.

Oco0eHHOCTH pacueTa JUHEHHBIX LIeTel ¢ TepUOoINYECKUMU HErapMOHUYECKUMU
(HecMHyCOUATbHBIMU ) HAIPSKEHUSIMUA U TOKAMH.

Bo3HUKHOBEHME NEPEXOIHBIX MPOLECCOB U 3aKOHBI KOMMYTAIUU.

CyImHOCTB ¥ IPUMEHEHHE KJIACCUYECKOI0 METO/IA pacyeTa NMEPEXOAHBIX MTPOLECCOB B
JMHEHHBIX AJEKTPUUYECKUX LIETISAX.

HezaBucuMeble 1 3aBUCHMBbIE Ha4aIbHBIE YCIOBHS, IPUHYKICHHBIE COCTABIISIOLINE
HaIIpSDKEHUH U TOKOB, KOPHH XapaKTEPUCTUYECKOTO YPABHEHUS U UX ONPEEICHUE IPU
pacyere MepexoJHbIX MPOLECCOB B JIMHEHMHBIX JIEKTPUYECKUX LICTIAX.

MeTonbl pacuyeTa HETMHENHBIX PE3UCTUBHBIX LETEH.
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25.

26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

[TpumeHeHne MeTo1a S3KBUBAJIEHTHOI'O TeHEepaTopa JUlsl pacueTa pPe3UCTUBHBIX LIETEN ¢
OJIHUM HEJIMHEHHBIM 3JIEMEHTOM.

YcTpoicTBO, MPUHIHKI JeHCTBHS oqHO(a3HOr0 TpaHchopmaTopa.

VYpaBHEHUsI 3IEKTPHUUECKOr0 U MArHUTHOTO PaBHOBECHS UI€ATU3UPOBAHHOIO
Tparcdopmaropa.

Cxema 3aMelleHus 1J1ealln3upOBaHHOIO TpaHC(hOpMaTopa; napaMeTpbl CXeMbl 3aMELICHHUS.
PeanpHblii TpaHchopMaTop; ypaBHEHUS, CXeMa 3aMEIICHHUS.

OnbITHI X0JIOCTOTO X0/1a U KOPOTKOI'O 3aMbIKaHUs TpaHCHOopMaTopa.

[Torepu sHEpTUN M KOAPPHUIMEHT MOJIE3HOTO JIEHCTBUS TpaHCPOopMaTopa.

BHemnss xapakTepucTuka TpaHcpopmaropa.

W3meputenbHbie TpaHCPOPMATOPHI.

VY CTpOHCTBO M KOHCTPYKIMS Tpex(a3HOW aCHHXPOHHOHN MallMHBI.
KopoTko3aMKHYTHIH 1 (a3HBINA POTOP.

Co3anue Bpallamerocss MarHUTHOTO HOJI.

CKOJIb)KEHHE; PEKUMBI padOThl aCHHXPOHHOM MaIIWHBI.

Crioco6b! mycka Tpex($a3HOro aCHHXPOHHOI'O IBUraTelsL.

CniocoOsl peryupoBaHMs YaCTOThI BpallleHUsl TPeX(Pa3HOro aCHHXPOHHOT'O IBUTaTEs.
MexaHnueckas XapakTepucTHKa TpeX()a3HOro aCHHXPOHHOTO ABUraTes.

Pabouue xapakTepuCTUKA aCHHXPOHHOT'O JABUTATENs.

[Tyck acHHXpOHHOTO ABUTaTeis ¢ (ha3HbIM POTOPOM.

ITyck acMHXpPOHHOTO JIBUraTeNsi C KOPOTKO3aMKHYTBHIM POTOPOM.

OpnHoda3Hble aCHHXPOHHBIE JIBUTATENH.

VYCTpoiCTBO M KOHCTPYKIIMS MAIlIMH IIOCTOSTHHOTO TOKA.

HazHaueHue meToYHO-KOUIEKTOPHOI'O y3J1a B MallMHAX IIOCTOSIHHOTO TOKaA.

Pexumbl paOOTHI MallIMHBI IOCTOSIHHOTO TOKA.

MarauTtHoe 1oJsie MalvH IOCTOSHHOTO TOKA MOJ1 Harpy3KOi; peakius AKopsl.

CxeMbl BO30YKJI€HUSI MarHUTHOTO MOTOKA B MallIMHAX MOCTOSTHHOTO TOKaA.
XapaKkTepUCTUKU TeHepaTopa MOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKICHHS.
VYcnoBus caMoB030YXk/I€HHS T€HEPATOPOB MOCTOSIHHOTO TOKA.

XapakTepUCTUKU TeHepaTOpa MOCTOSIHHOTO TOKa MapajuIeIbHOTO BO30YXKICHUS.
XapakTepuCTUKH FreHepaTopa MOCTOSIHHOIO TOKa CMEUIaHHOTO BO30Y KIEHUSI.
Crioco0bI mycka JBUrareseil oCTOSHHOTO TOKa.

YpaBHeHNe MEXaHNYECKON XapaKTEPUCTUKH JBUTATENS] HOCTOSIHHOTO TOKA MapajieIbHOTO




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 32JaHU I

BO30YKJICHHSL.

56. Crioco0b! peryJimpoBaHus YaCTOTHI BpAIllEHUs JIBUraTeleld IOCTOSHHOTO TOKA
HE3aBUCHMOTO U MApaJICIIbHOTO BO30YKICHHS.

57. Crioco0bl peryJiupoBaHMsl YaCTOThI BPAIllEHUs JIBUraTeleld IOCTOSHHOTO TOKA
MOCJIEIOBATEIBHOTO BO30YXKICHUSI.

58. KoHCTpyYKITNSI CHHXPOHHBIX MaIlTHH.

59. Pexumbl paboThl CHHXPOHHOM MaIlIWHBI.

60. YrioBas xapakTepuCTHKAa CHHXPOHHOI'O T€HEepaTopa; peryJupoBaHue akTUBHON MOIIIHOCTH.

61. U-oOpa3Hast XxapaKTeprCcTHKa CHHXPOHHOTO T€HEepaTopa; peryIupoBaHNE PEaKTHBHON
MOITHOCTH.

62. YpaBHeHUs, BEKTOpHAs TUarpaMMa M CXeMa 3aMelleHUs] CHHXPOHHOTO TeHepaTopa,
paboTaroliero napamuiebHO ¢ MOLIHOMN CETHIO.

63. YpaBHeHUs, BEKTOpHAs TUarpaMMa M CXeMa 3aMeIIeHUs] CHHXPOHHOTO JIBUTATEIIS.

64. IIpuHuun 1efcTBUS U BHELIHSS XapaKTePUCTHKA CHHXPOHHOTO F'eHeparopa, paboTarolero
B aBTOHOMHOM PEKUME.

65. [ToHaTue 06 371EKTPONPUBO/IE; HArPY30UHBIE AUArPAaMMbl 1 HOMUHAJIbHbIE PEKUMBI PaOOTHI
DIIEKTPOABHUTATEIICH B CUCTEME JICKTPOIIPUBO/IA.

66. Pacuer MommHOCTH ABUraTess JUist paboThl B IPOJOIKUTEIEHOM PEXKUME C TIOCTOSHHON U
MEPEMEHHON Harpy3KOu.

67. Pacuer MomHoOCTH ABUraTess Juist paboThl B IOBTOPHO- KPATKOBPEMEHHOM PEKUME.

5. MeToauueckue YKa3aHud 110 1nmpoueaype oucHuBaHust

OueHoYHbIe MeponpusaTHus

Hpoue)]ypa MPOBEACHHUHA OLUECHOYHOI'0 MEPONIPUATUA U He00X0IMMbIe METOIHYECKHE YKazaHusi

1. 3amuTa 1abopaTopHOi
paboThI

3amura 1ab0paTopHON PabOThl COCTOUT U3 TPEX COCTABISAIOLIMX:

e JIOMyCK K JabopaTopHOW paboTe (OCYIIECTBISIETCS MHUCHMEHHO B JIHEBHUKE I10
1ab0paToOpHBIM paboTaM U YCTHO B Kau€CTBE OTBETOB Ha BOIIPOCHI)

® [poOBEAECHUE OHKCIepuMeHTa (cOOpka CXeMbl, CHATHE TOKa3aHUW MNpHUOOPOB,
COCTaBJIEHUE OTUeTa 1o JabopaTopHoil paboTe)

e 3amuTa oTuYeTa 1Mo JabopaTopHOi pabote (odopmileHHe oTueTa Mo JabopaTOPHOU
paboTe, OTBETHI HA BOIIPOCHI)

3a HapylIeHHe CPOKOB CIa4M OTYETOB OaJIIbl CHUKAIOTCS.




OueHouHbIe MEPONIPHATHS

Hpouenypa MPOBEACHHUA OLICHOYHOI0 MEPONPUATUA U HeOﬁXO}]l/lele METOAHYECCKHE YKAa3aHUA

3amuTa UHAUBUIYaTbHOTO
JIOMAIITHETO 3aJIaHus

3amuTa HHAMBUIYaJIbHOTO IOMAIIIHETrO 3a/JaHusl IPOBOAUTCS M0 PACIHCAHUIO HA KOHCYNTALUAX B
yctHoi opme. [1o kakaOMy IYHKTY 3a/1aHUS 3a1a€TCS BOTIPOC.
[Tpu BeIcTaBneHNH O6aoB 3a 13 yuutsiBaetcs opopmienue M]3, mpaBUILHOCTh pacueToB B
paboTe U MpaBUIIBHOCTH OTBETOB HAa BOIpockl Ipu 3amure MJ13.

3auer

ITpu npoBeneHnN 3K3aMeHa CTYJEHTY BbIIA€TCsl OMIIET, KOTOPBIN COAEPKUT 3 MPAKTUUECKUX
3aJlaHMs U 1BA TEOPETUYECKUX BOIIPOCa.




MHUHUACTEPCTBO HAYKH M BBICIIIET'O OGPA3OBAHUSI POCCUIICKOM ®EJIEPALIMUA
®enepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKIECHHE BBICIIET0 00pa3oBaHuUs

«HAIIMOHAJIBHBINA UCCJIEJTOBATEJIbCKAA TOMCKHM IMOJUTEXHUYECKHAIN YHUBEPCUTET»

KAJEHJAPHBI PEATUHT -TUIAH JACIUTLIMHBI

2020/2021 y4eoHblIii T01

OLIEHKU Jucnuminaa Jlexnuu 16 gac.
«Inekmpomexuuxa 1.3» [Ipakr. 3aHATHS 16 yac.
«OTIIHO» A 90 - 100 6aymutoB
JIa0. 3aHATHSA 16 qac.
B 80— 89 Gamion 10 HaIPaBJICHHUIO Bcero ayn. 48 .
paborta
«Xopouio»
o 70 —79 6amnos CPC 60 Jac.
108 qac.
D 65 — 69 6amoB
«Y IOBIL.» UTOoro
E 55 — 64 6amos 3 3.e.
3auTeHo P 55 - 100 6annoB
HeynosnerBopurensHo / He3a4TEHO F 0 - 54 6annos




PeBy.]Il)TaTl)l 06yqe}mﬂ Mo JMCHHUILIMHE!

Pﬂl 3HAaTh 3aKOHEI QJICKTPOTCXHUKU, YCTpOﬁCTBO 1 IMPUHIUIT JIencTBUsS QJICKTPHUUCCKUX MAIllMH U TpaHC(bOpMaTOpOB

P12 | PaccunThiBaTh OCHOBHBIE TApAMETPhI U XaPAKTEPUCTUKH IEKTPUUECKHUX LIETIel B yCTAHOBUBIIMXCS M EPEXOIHBIX PEKUMaX, 3JEKTPUUECKUX MAIINH U
TpaHcdopmaTropoB

PLB HpOBOI[I/ITI) OKCIICPUMECHTAJIbHBIC UCCICAOBAHUA SJICKTPUICCKUX uenel‘?{, QJICKTPUUCCKUX MAIllMH U TpaHC(i)OpMaTOpOB

OueHoYHbIe MEPONIPUATHS Kou-Bo Banibt
Tekyuuii KOHTPOJIb: 80
TK1 Pemenue 3a1a4 1o TeMe JIEKIUI 24 24
TK2 3amura ot4era 1o 1abopaTopHoii padbote 8 16
TK4 3amura M]3 3 40(10+15+15)
IIpoMexyToUHAsI aTTeCTALUSA: 20
A1 3ager 1 20
HUTOT'O 100
JJ1eKTPOHHBII 00pa3oBaTeIbLHbIIl pecypc: JlonoHuTe bHBIE GAILIBI
YyeOHast AeSITEILHOCTD / Kou- | Baibl YyeOHast AeITEJILHOCTD / Kou- | Bamwibl
OLCHOYHBbIC MEPONIPUATUS BO OLCHOYHBbIC MEPONIPUATHS BO
IP1 | 3auernas pabota 1 20 A1 | Koncnekt nekuuit 8 10
9P2 | dopym/ peenue 3a1a4 10 TEMe 24 24
JeKUUN
9P3 | BupryamsHas mabopaTtopus 8 16




9P6 | 3ammra U]/I3/TecT 3 40
HUTOI'O 100 HUTOI'O 10
Kou-Bo yacos = Hndopmanuonnoe odecneveHne
S v 2
] Hara g : £ E ; Kou-Bo
5 mauada | 3 = g Buj yueOnoii nesiTeJIbHOCTH 110 pa3jeiam Ayn. Cam. T = YyeoHas
5} Henean | . ; E S & Gas108 WurepHer- Buneo-
I v e
== g \g E S g_ awteparypa pecypcel pecypcel
1-2 Pazgea 1. Llenu ¢ moCTOSIHHBIMH HANPSZKEHUSIMH M TOKAMH
Jlexmust 1. DnekTpudeckye eny MOCTOSHHOTO TOKa 2 OCH 1,2,5 up 1,2
Pl
IpakTUYECKOE 3aHATHE. 2 TK1 3 JAOIT 1,2
1 10.02 P2
JlaGoparopHas padoTa. 2 TK2 2
P13
CPC 6
3-4 Paznen 2. OnHoda3HbIe HENH MEPEMEHHOT0 TOKA
Jexrms 2. OgHO(asHbIe ey IepeMEHHOTO TOKa 2 OCH 1,2,5 nup 1,2
PJI1 IpaKTHYECKOE 3aHATHE. 2 TK1 4 JAOIT 1,2
3 24.02
PJI3 JlaGopartopHast paboTa. 2 TK2 2 OCH 3
CPC 8
5-6 Pazgen 3. IlepexogHbie mpouecchbl B JJMHEHHBIX J1eKTPHYECKHX LeNsX
Jlexnus 3. [lepexoiHblie IPOLECCHl B TMHEHHBIX 2JIEKTPUUYECKUX LETISIX. 2 OCH 1,2,5 P 1,2
P11 [MpakTrdeckoe 3aHATHE. 2 TK1 3 JAOI 1,2
5 9.03
PJ13 JlaGoparopHas paboTa. 2 TK2 2 OCH 3
CPC 8
7-8 Paznen 4. Tpexdasusble nenn
7 23.03 Pa1 Jlexmus 4. Tpexdasusle 1emnn 2 OCH 1,2,5 np 1,2




Kou-Bo yacon

Hndopmanuonnoe odecneyeHne

c o v E
JlaTta SEE =
E Hayaja E g E Buj y4eOHoii 1eATeIbHOCTH 110 pa3jaeaam Ayn. Cam. ZE Koa-so YyedHnas
58 merenn | o 5 = S & Ga108 WurepHer- Buneo-
= E é, g g §_ mireparypa pecypebt pecypebt
PI3 JlaGopaTopHas paboTa. 2 TK2 2 OCH 3
ITpakTHYecKoe 3aHsTHE. 2 TK1 2 JAOI 1,2
CPC 8
P/l Kondepenn-nenens 1 OCH 1,2,5 HP 1,2
9 06.04 P/3 Koncynbranuonnoe 3ansatue (3ammra U3 1). Al 1 10
P13 CPC 6
Bcero o KOHTPOJILHOI Touke (aTTecTamun) 1 24 30 30
10-11 Pasnen 5. Tpancgopmatopsl
Jlexuust S. TpanchopMaTopsl B yCTAHOBHBILEMCS PEXKHME 2 OCH 1,2,4,5 up 1,2
Pa1 [IpakTuueckoe 3aHATHE. 2 TK1 4 OCH 12,45
11 | 13.04
P/3 JlaboparopHas paboTa. 2 TK2 2
CPC 6
12-13 Pa3nen 6. ACHHXpOHHBIE MAIIVHBI
Jlexuus 6. ACUHXPOHHBIC MaIlIUHbI 2 OCH1.245 |UP 1,2
PA1
[pakTHyeckoe 3aHsATHE. 2 TK1 3 OCH 1,2,4,5
13 | 27.04 PJ12
JlaboparopHas paboTa. 2 TK2 2
P/I3
CPC, 3amura UJ13 2 8 15
14-15 Paznen 7. CHHXpOHHBbIE MAIIUHBI
Pa1 Jlexrust 7. CHHXpOHHbIE MAIITIHBI 2 OCH1,2,45 |1UP 1,2
15 | 18.05
PJ12 [TpakTuueckoe 3aHATHE. 2 TK1 3 OCH 1,2,4,5




Kou-Bo yacon Hndopmanuonnoe odecneyeHne
c o v E
= Jlara | § = E = K
5 wauana | g Z = Buj yue6Hoii 1eSTeTLHOCTH M0 pasaeaam Ayn. Cam. | E 0180 Vuebnas
58 Heean i; E S & Ga108 WurepHer- Buneo-
I v e
= £& g 8 a:a" aureparypa pecypent pecypebi
PI3 JlaGopaTopHas paboTa. 2 TK2 2
CPC 8
15-16 Pa3znen 8. MammHbI HOCTOSTHHOTO TOKA
Jlexumst 8. MamuHbl HOCTOSIHHOIO TOKa 2 OCH 1,2,45 1P 1,2
Pl
[pakTHyeckoe 3aHATHE. 2 TK1 2 OCH 1,2,4,5
17 1.06 Pa3
JlaGoparopHas padoTa. 2 TK2 2
Pl
CPC 8
P/l Kondepenn-nenens 2 OCH 1,245 (P 1,2
18 8.06
PI3 Koncynbranuonnoe 3ausatue (3ammra U3 3). Al 1 15
P13
Bcero no KOHTpOJILHOM TOUYKe (aATTECTANH) 2 48 60 80
3auer 20
HNudpopmanuonHoe odecneyeHue:
Ne OcHoBHas y4yeOHas Juteparypa (OCH) Ne Ha3zBanne Anpec pecypca
(xopm) (kom) | DJIEKTPOHHOrO pecypca
(€19)
OCH | 1. [Myctemankos, C. B. DnexrpoTtexnuka 1.3: 9P 1 Cpena 31eKTpOHHOTO http://stud.Ims.tpu.ru/course/v
1 yuebHoe nocobue / C. B. ITycroiHHuKOB, E. B. o0yuenus TIIVY. iew.php?id=1353

[Mannaposa, Xan Beit; HarmonanbHbIit
HCCIIeIOBATENbCKHI TOMCKHIT OIMTEXHIYECKHI
yausepcuter (TIIY). — Tomek: W3n-so TIIY, 2019.

TeopeTquCKHe OCHOBBI

ANEeKTpOTeXHUKH 1.1.



http://stud.lms.tpu.ru/course/view.php?id=1353
http://stud.lms.tpu.ru/course/view.php?id=1353

OCH

2. 2. UBanos, 1. U. DneKTpoTeXHHUKa 1
OCHOBBI TIEKTPOHKKH : yueOnuk / U. . VBanos, I'. 1.
ConoBbes, B. 5. ®ponos. — 10-e uzz., crep. —
Cankr-IletrepOypr : Jlans, 2019. — 736 c. — ISBN
978-5-8114-0523-7.

OP 2

[lepconanpHblii caiT
IpenojaBaTes.

Komuanosa B.A.

http://portal.tpu.ru:7777/SHA

RED/k/IKOLCHANOVA

OCH

3. TeopeTryeckre OCHOBBI JICKTPOTEXHUKH B
SKCHEPHUMEHTaX U yHnpaxHeHUsAX. [IpakTukym B cpeze
Electronics Workbench: yue6noe mocobue/ E. O.
Kynemosa, B. A. Komuanosa, B. /]. Ocbkos, C. B.
IIycteinaukoB; HanmoHnanbHbIN Hccae10BaTeIbCKUi
Tomckwuii monmutexuudeckuii yausepeutet (TITY). —
Tomck: Uzp-o TITY, 2011.

OCH

4. DIEeKTPOTEXHUKA U IeKTpoHUKa. Y. 2:
ONeKTpHYeCKHe MAIIUHBL METOJHYECKUE YKA3aHUS K
BBITIOJTHEHUIO JTAOOPATOPHBIX paboT 10 KypCy
"DIEKTPOTEXHHUKA U AIEKTPOHHUKA" IJIs CTYICHTOB
HE3JIEKTPOTEXHUIECKUX CIenuanbHocTel: B 2 4.: / JI.
. Apuctosa, B. U. Kypern, A. B. JIykyrus, T. E.
XoxitoBa; HanimoHaIbHBIA HCCIIE0OBATEIbCKUI
Tomckwuii monutexuudeckuit yausepeutet (TITY). —
Tomck : Uzn-Bo TITY , 2010-2013.

OCH

5. Jlykytun, A. B. DnekTpoTexHuka u
JJIEKTPOHHKA: yaeOHoe mocobue s By30B / A. B.
Jlykyrun, E. b. lllangaposa; HanmonanbHbIi
Uccle0BaTeNbCKUM TOMCKUN TOTUTEXHUYECKUI
yausepeuteT (TITY). — Tomck: Uszn-so TITY, 2010.

(xonm)

JlononHuTeanHas yueoHas auTepatypa (JOII)

(xom)

Bupneopecypcsoi (BP)

Anpec pecypca

JOII

1. Bbecconon JI. A. Teopernueckre 0CHOBBI
HNIEKTPOTEXHHUKHU. DIEKTPIUUECKHUE IETH ;| yIeOHHUK IS
6akanaBpoB [DiexTpoHHslii pecype] / JI. A. BeccoHos.
— 11-e u3g. — MyneTrMerna pecypcesl (10
nmupekTopuii; 100 daitnos; 740MB). — Mockaa:
IOpaiir, 2013. — 1 Mynstumenuna CD-ROM. —
Bakanasp. bazoBsrit kypc. —bakanasp. YriryOneHHBIIT

BP 1



http://portal.tpu.ru:7777/SHARED/k/KOLCHANOVA
http://portal.tpu.ru:7777/SHARED/k/KOLCHANOVA

KypC. —OJEKTPOHHBIE YIeOHUKU H3/1aTeIbCTBA
IOpaiiT. — DnexTpoHHast KOIUs IeYaTHOTO U3/1aHusl.
— Cxema foctyna:
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2400.pdf

JIOTT

2. Hocos I'. B. TeopeTnueckre 0CHOBBI
3IEKTPOTEXHUKH [ DNEKTPOHHEINA pecype | yueOHOe
mocodue: / I'. B. Hocos, E. O. Kynemiora, B. A.
Komuanoga ; HarimoHansHbINM HCCIeqOBATEIbCKUI
Tomckuii nomurexandecknid yansepeutet (TITY) . —
Tomck : U3p-Bo TITY, 2011- Y. 1. YcTaHOBUBIIHIACS
PEeXXUM B JIMHEHHBIX LEMAX . — | KOMIBIOTEPHBIN
¢aiin (pdf; 2.0 MB). — 2011. — 3armnasue ¢
TUTYJIFHOTO 3KpaHa. — DJIEKTPOHHAs BepCus
ne4yatHoi myonmkanuu. — Cxema octymna:
http://www.lib.tpu.ru/fulltext2/m/2012/m184.pdf

BP2

CocTaBui:

«25» wurons 2020 r.

CornacoBaHo:

>4
Y e 4

( E.O. Kynemosa)

H.o. 3aBenyromero kapeapoit -

PYKOBOJUTENS OT/IEICHUSI Ha TpaBax Kadeapsl

«25» wurons 2020 r.

<\

(A.C. UBamryTeHko)
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