ABTOHOMHAs1 HEKOMMepYeCKasi OpraHu3anus BbICIIEro 00pa3oBaHust

«CEBEPO-3AITAJTHBII OTKPBITHIM TEXHUYECKWI YHUBEPCUTET»

« YTBep®1a10»
[lpopextop no YMP

/o _—
s O.M. Banbn

Pa0o4asi nporpaMmMa JMCHMIIIMHBI
«IJIEKTPOTEXHUKA U DJIEKTPOHUKA»

Hanpasiienue noaroToBku:
27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax
[Tpoduib moAroTOBKH:

NHpopmanuoHHbIe TEXHOJOIMH B YIIPABJICHUH

KBamudukanus (creneHs): O0akasnaBp

dopma oOydeHus 3a04HasA

Cankr-IletepOypr, 2017



PaGouass mporpamMmma ydeOHOW AWCHUIUIMHBI «IJIEKTPOTEXHUKA U
AJIEKTPOHUKA» pa3paboTaHa B coOTBeTCTBUU ¢ TpeboBanusimu PI'OC BO mo
HarpasieHuto 27.03.04 — YopasieHre B TEXHUYECKUX CUCTEMAX

OCHOBHBIM JIOKYMEHTOM JJi pa3pabOTKH pabouell mporpaMmbl SBIISETCS
pabounii yueOHBIA TiaH HampaBieHus 27.03.04 — VmpaBieHHe B TEXHUYCCKUX
CUCTEMAX .

. [Ipodgunb noaroroBku MHPoOpMamoOHHBIE TEXHOJIOTHH B YIIPaBICHUU

VYuebHble U MCTOAUMYCCKHUC MATCpUaJIbl IIO y‘I€6H0ﬁ AUCHUILNIMHEC pPa3MCIICHBI B
BJIGKTpOHHOﬁ I/IH(l)OpMaIII/IOHHO-06pa30BaTCJII>HOﬁ Cpcac YHUBCPCUTCTA.

CocraButenb. b.E.CuHganoBckuii, K.T.H., JOIIEHT.

Peunensenr: H.H. J/I3ekuep K.T.H., Hay4HbIi pykoBoauTeab, OO0
"CucTeMbl SHEPro3KOJIOTHICCKON 0€30IMacCHOCTH

Pabouas nporpamMmma paccMoTpeHa Ha 3acelaHuu Kadepsl
DNEKTPOIHEPTEeTUKA U aBTOMOOWIBHOTO TpaHcropta «06» centsaops 2017 rona,
npoTtokos Nel



COJAEPKAHUE
1.INIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHHUA 110 JUCHUIUIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3VJIbTATAMU OCBOEHU A

OBPA3OBATEJIBHOM TTPOTPAMMBDBL........cooovivireeieessesiseeeeseesesiesessesiesessssassesasssnsensssn s sensssenenns 4
2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OFPA3OBATEJIbHOM

TTPOTPAMMBDBI ...ttt b et et e bt r e s e e e n e e n e e nn e nneeenns 6
3. OBbEM JUCHUIUINHBI B BAUETHBIX EJJMHUIIAX ....ccviiiiiiieeieeeeeee e 7
4. COJIEPYKAHUE YUYEBHOMN JIUCITATIIIHBI(216UACOB) .....ovovevevererieeessesseieseeseeissensesassenean, 9
5. [IEPEYEHb YYEBHO-METO/IMYECKOI'O OBECHEYEHHWA 111 CAMOCTOSTEJIBHOM
PABOTBI OBYUHAIOHIUXCA 11O JUCHHUIIIIMHE ........oooiiiiiiiieee e 16
5.1. TeMBI KOHTPOIIBHBIX PAOOT ...uvvieiurrtessreresstesessteesssseessssesssssesssssesssssesssssssssssesssssesssssesssssessnseessnsneens 16
5.1.1. TeMbI KOHTPOJBHBIX PAOOT MO YACTH | «DICKTPOTEXHUKA .vvvveevreesireessresssressssresssssessssneens 16
5.1.2. TeMbl KOHTPOJBHBIX PAOOT MO YACTH 2 «DIEKTPOHUKA ..e.vveerrrernreerseessreesseeaseessneaseesseesseeses 17
5.2. TeMaTHKa KYPCOBBIX PAOOT (TIPOCKTOB) .. .ceuveerrreiureasersnreesseeasseessesanseesseessseesssssssessssssssesssseanseses 17
5.3. [lepeueHb METOTUUECKIX PEKOMEHIIAIIHIH .. .eeuvveisrieteeairiesiiesiieesteesseesieessneesreessneesneesneesneeenee e 17

5.4.1 IEPEUEHbB BOITPOCOB JIA ITIOAT'OTOBKU K 3AUETY 110 3JIEKTPOTEXHUKE ..17
5.4.2 IEPEUEHbB BOITPOCOB JIA [TIOAT'OTOBKU K D9K3AMEHY I10 9JIEKTPOHUKE ..19
6. ®OHJT OLIEHOYHBIX CPEJICTB JIJIS ITPOBEJIEHM S ITPOMEXYTOYHOM

ATTECTALIMU OBYYAIOIIMXCS TTO JIACLTATIIIHE . .....coveoeveeeveeeeeeeeeeeeeeeeeesssesesesseeeeees 24
7.IEPEYEHL OCHOBHOM 1 JOTIOJHUTEJILHOU YUYEBHOM JIMTEPATYPBI,
HEOBXOUMOM JIJTSI OCBOEHUS JUCLIUTIIIAHDL. ... 24
8. IEPEYEHL PECYPCOB UH®OPMALIMOHHO — TEJJEKOMMYHUKALIMOHHON CETH
"MHTEPHET", HEOBXOJAUMBIX JUUISI OCBOEHUS JIUCIIATIIMHDBL ... 25
9. METOJAMYECKUE YKA3AHUS 110 OCBOEHUIO JTUCLIUTIIAHD ... 25
10. TEPEYEHL MTHOOPMAITMOHHBIX TEXHOJIOTHUIA, CTIOJIB3YEMBIX TTPU
OCVYIECTBJIEHUN OBPA30OBATEJILHOI'O IPOLIECCA T10 JUCIUATIIUHE.................. 26

11. OIIMCAHUE MATEPHUAJILHO-TEXHUYECKOU BA3bI, HEOBXO VMO I
OCYIIECTBJIEHIS OBPA30BATEJILHOI'O ITPOLIECCA TI0 YYEBHOU JUCLIMITJIMHE

............................................................................................................................................................ 26
12. BAJUIBHO-PEMTUHI OBASI CUCTEMA OLIEHKY BHAHUM ... 27
JUCLIUTIIIMHBI « JJIEKTPOTEXHUKA U DITEKTPOHUKA D ....c.eovoveeeeeeeeeeeeeeeeee e 27
B E8) 20 (0) K<) 1 (TR 29



1.IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 110
JANCHUIIVIMHE, COOTHECEHHbBIX C IINTAHUPYEMBIMU
PE3YJbBTATAMM OCBOEHMSA OBPA3OBATEJBLHOM ITPOT'PAMMBI

1.1 L[CJISIMI/I OCBOCHHA AHCHUIIIIMHBI «BJIGKTPOTCXHI/IKa U J3JICKTPOHHKA»

ABJISICTCA.

— ¢opMupoBaHWe 3HAHWW O METOAAX pacueTa W aHalIW3a JUHEHHBIX U

HEJIMHEWHBIX JJIEKTPUYECKMX M  MAarHUTHBIX LENEed MOCTOSIHHOTO
IIEPEMEHHOTO TOKOB;
— 00 yCTpOMCTBE M S3KCIUTyaTallUOHHBIX XapaKTEpPHCTHUKAaX TpaHCc(HOpMaTopos,

CUHXPOHHBIX M ACHHXPOHHBIX JJICKTPHUYCCKUX MaAIIIWH,

ICHCPATOPOB IOCTOSAHHOI'O TOKA,
— 00 OCHOBax QJICKTPOHHUKH U SJICKTPHUUCCKHUX H3MepeHHﬁ.

1.2. VI3yueHnue NUCHUIUIMHBI «DIEKTPOTEXHUKA U DJIEKTPOHUKA» CIIOCOOCTBYET

PELICHUIO CIENYIOIMMX 3a1a4 IPO(PEeCCHOHAIIBHOMN 1EATENbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAs;
MIPOEKTHO-TEXHOJIOTMYECKas;
MIPOU3BOICTBEHHO-TEXHOJIOIMYECKas;
OpraHU3alMOHHO-YIIPaBICHYECKAS;
HAy4HO-UCCIIEI0BATEIbCKAS;
MHHOBAllMOHHAS;
MOHTa)KHO-HaJaI04Has;
CEPBUCHO-3KCIUTyaTallMOHHAs

1.3. Ilpomecc wu3ydeHUS AUCIUTIIAHBI

CHEAYIOIMNX KOMIIETECHIINH:
oowenpogheccuonanvnuie (OIIK)

Kon HaumeHoBaHue U (WJIK) ONMUCAHME KOMIIETEHIIUU
KOMIIeTeHIUH
OIIK-2 CIIOCOOHOCTBIO  BBISIBIIAITH  €CTECTBEHHOHAYYHYIO CYIIHOCTb
npoOieM,  BO3HUKAIOMIMX B XxoA€  NpodecCHOHATBHOU
NESATEIbHOCTH, MPUBJIEKATh ISl UX PELICHUS COOTBETCTBYIOLIUN
bu3MKO-MaTEMaTHYECKUH anmapar
OIIK-3 CIIOCOOHOCTBIO ~ pemiaTh  3aJadyd  aHajdu3a W pacyeTa

XapaKTePUCTHUK AJIEKTPUUECKUX Ienen

IBUTATENIE WU

HampaBjiieH Ha GOpMHpPOBaHUE




Ilpogpeccuonanvuuie (I1K)

Koo
Haumenoesanue u (unu) onucanue Komnemenyuu
Komnemenyuu
CIIOCOOHOCTBIO MPOU3BOIUTH PACUYCThI U MPOCKTUPOBAHUE
OTZIETTLHBIX OJIOKOB ¥ YCTPOMCTB CUCTEM aBTOMATH3AIUN U
K-6 YIpaBJICHUS U BEIOMPATH CTAHIAPTHBIC CPEJICTBA aBTOMATHKH,

H3MCpHTeHBHOI>'I U BBIYHUCIIMTEIbHON TEXHUKHU JJIA
IMPOCKTUPOBAHUSA CUCTCM dBTOMATHU3AIIMU U YIIPABJICHUS B
COOTBCTCTBHUHU C TCXHUYCCKUM 3aJaHHUECM

TOTOBHOCTBIO YU4acTBOBATh B Pa3pad0OTKe M U3TOTOBJICHUH
IK-13 CTEHIOB JUII KOMIUICKCHOM OTJIAaJAKH U UCHBITaHUHN
MpOrpaMMHO-AIMapaTHBIX YIPaBISIIOIIMX KOMIIJIEKCOB

B pesynbrarte uzydeHus IUCHUIUIMHBI CTYJIEHT JOJKEH
3HATH:

— TIOHATHS U ONPEICIICHUS, UCTI0JI3YEMbIE B PAMKAX HANPABIICHUS;

— (¢uU3MYECKHME OCHOBBI W  IPUHLUIBI  PabOTBHl  AIEKTPOTECXHUYCCKHX,
AJIEKTPOIHEPTETUUECCKUX U DIIEKTPOMEXAHUYECKUX YCTPOMCTB;

— METOJbl pacyeTa W aHalu3a JIMHEHHBIX LENEed NEPEeMEHHOTO TOKa,
AIEKTPUYECKUX IEMEeH C HEJIMHEUHBIMHA BJEMEHTAMH, MArHUTHBIX LEMEH;
AJIEKTPOMArHUTHBIX YCTPOMCTB M BJEKTPUUYECKUX MAIIHMH, UCIOJIb3yEMBIX Ha
TpaHCcHopTe; TpaHCHOPMATOPOB, MAIIMH MOCTOSHHOTO TOKAa, aCUHXPOHHBIX U
CUHXPOHHBIX MAIIIVH;

— OCHOBBI DJICKTPOHMKH M DJEKTPHYECKUX HW3MEpPEHUN, JJIEMEHTHYIO 0a3y
COBPEMEHHBIX  YCTPOMCTB, HWCTOYHUKHA BTOPUYHOTO  BJIEKTPOIMTAHMUS;
YCWIMTEIIM DJICKTPUYECKUX CHUTHAJIOB, HMITYJIbCHBIX W aBTOT€HEPATOPHBIX
YCTPOMCTB;

— OCHOBBI  HM(POBON  SIEKTPOHUKH; MHUKPOMPOLIECCOPHBIE  YCTPOMCTBA;
ANEKTPUUYECKUE U3MEPEHUS U TPUOOPBI;

— TIOHSITUA CPEACTB, OOBEKTOB W HCTOYHUKOB MOTPEITHOCTH HW3MEPECHUIL;
3aKOHOMEPHOCTH (POPMHpPOBAHHUS PE3yJbTaTOB H3MEPEHHUS;, aJITOPUTMOB
00pabOTKN MHOTOKPATHBIX U3MEPEHUH.

YMeTh:

MIPUMEHATH TOJYYEHHBIC 3HAHUS I U3YYEHHUS IOCICIYIOIIMUX AUCLUUIUINH,
MCMOJIB3YIOIUX TEOPUIO0 JJIEKTPOTEXHUKH WU TMPOMBIIIJICHHBIE 3JEKTPOHHBIC
YCTPOMCTBA.

Baanern:



— OCHOBHBIMH TIOHSITHSIMH W ONPEACICHHUSIMHU, UCIONb3yeMble B paMKax
HAaIpaBJICHUs TIOATOTOBKH;

— METOJIJaMH PACYeTOB IIeTIeH MIOCTOSIHHOTO M MIEPEMEHHOTO TOKOB;

— METOJaMH PacvyeTOB MArHUTHBIX IEICH;

— 0COOEHHOCTSIMU KCILTyaTaIlMH AIEKTPOTEXHUICCKUX YCTPOKCTB;

— pacueTaMu dJIEeKTPOHHBIX YCTPOUCTB.

— TIOHMMaHHEeM HEOOXOJMMOCTH CHCTEMHOTO PEUICHUS] TEXHUKO-IKOJIOTHUECKIX
npobiiem.

2. MECTO YYEBHOM JUCIUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI'PAMMBI

JucnummHa «JeKTPOTEXHUKA M AJIEKTPOHUKA» OTHOCUTCS K 00S3aTeIbHBIM
JTYCLIMIUIMHAM BapyuaTUBHOM YacTu OJioka 1.

MecTo ITUCHUIUIMHBI «DJIEKTPOTEXHHUKA U DJICKTPOHUKA» OMPEACIACTCS 1ETbI0
Y peIIacMbIMU 33/1a4aMU B MPOLECCE U3YUEHUS TUCIUTIINHBI.

PaccmarpuBaeMas quCIMIUIMHA UMEET KaK CaMOCTOSITEJILHOE 3HAYEHHE, TaK U
SBIIAETCSI OCHOBOM IS psifia CIICHMAIbHBIX JUCLUILINH.

Jlns OoCBOEHUSA IUCIUILIUHBI «IJIEKTPOTEXHUKA M DJIEKTPOHUKA» JOCTATOYHO
3HAHWM, YMEHUA U KOMIIETEHIUN TUCUUIUIAH: «BpIciias maremaTuka», «Duszuka» u
«MHpopmaTukay.

JucuumirHa HeoOXxoauMa JIsl U3YUYEHUS CICTYIOMUX JUCHIUTUINH
«MHCTpyMEHTaIBHBIE CPEACTBA UHPOPMAITMOHHBIX CUCTEM», « TeXHUKa U TEOpHUs
AKCTIIEPUMEHTANIbHBIX UCCIeA0BaHUIY, «IIpoekTupoBaHre HHPOPMAITMOHHBIX CUCTEM
YIIPABJICHUS.



3. OBBEM JUCHUIIJIMHBI B BAYETHBIX EITUHUITAX

Ne'| Hanmenosanne MOJTYJISl K TEMBI y4eOHOU % § c%’ E Buag! saHsTHi Brpr KOHTpOIL
/i JUCIUATIIMHBI 5S¢ E & =F E 518 _ |E 5d5d 9 o
CE-REPSEEIDE EEHEF 53
1 2 3 415 6 7 8 9 10
Yacms 1. Inekmpomexnuka
I | Moayasb 1. DieKTpoTeXHHKA 7212 | 3| 4| 4 61
Begeoenue 1/0,03 1
Pa3zoen 1. 3mfl<mpuqea<ue uenu. 11/0.3 w1l 11
Ilocmoannuwtit mok
Tema 1.1. DnexrTpuyeckue Uenu U ux 6/0,2 6
XapaKTePUCTUKH
Tema 1.2. JIunelHble 3JEKTPUIECKUEC 5/0,14 5
LIEeTIH TIOCTOSIHHOT'O TOKa
Pazoen 2. /luneiinvie uenu 34009 |24 | 4 | m2| 24
CUHYCOUOANbHO20 MOKA
Tema 2.1. OCHOBHBIC IOHATHUS 1203 | 1 9 9
CHUHYCOMJIAJIbHBIX MPOIIECCOB
Tema 2.2. KOMHHGKCIEBII/I METO/I pacyera 4/0.1 111 2
AIEKTPUUECKUX IIeTIei
Tema 2.3.
Pe3oHaHcHBIE IBIEHUS B 3JIEKTPUUYECKHUX 6/0,1 2 4
HeTISIX
Tewma 2.4. UHAyKTUBHO-CBSA3aHHBIC 1IETTH 4/0,1 4
Tema 2.5. TpexdazHble d7eKTpUUECKUE 8/0,2 2 6
(51078
Pazoen 3. Henuneiinvle 3n1ekmpuueckue 26/0.7 | 1 W3l 23
U MAzHUmMHble yenu
Tewma 3.1. HenuHeiiHble 31€KTpUUYECKUE 10/0.3 10
AJIEMEHTHI.
Tewma 3.2. HenuHeitHbIe 37€KTpUUYECKHE 6/0.2 5
[IENTA TTOCTOSTHHOI'O TOKA '
Tema 3.3. MaruuTHEbIE IIETH C 10003 |11 8
MOCTOSIHHBIM MarHUTHBIM TTOTOKOM
Il | Moayas 2. DiekTpudecKne MalIMHbI 20/0,5 | 1 19
Pa3zoen 4. dnexkmpuueckue mauwiunwl 20/05 | 1 M4 | 19




Tema 4.1. Tpancopmaropsl 5/0,12 5
Tema 4.2. ACHHXpPOHHBIEC MAILIUHBI 5/0,12 4
Tewma 4.3. CHHXpOHHBIC MaITMHBI 5/0,12 5
Tema 4.4. Mamasl IIOCTOSHHOTO TOKA 5/0,12 5

11 | Moayab 3. DjaeKTpHUeCKHe U3MepeHUst 15/0,4 15
Pazoen 5. dnekmpuueckue uzmepenusn u 15/0,4 15
npuoopul No 5
Tema 5.1. DnexTpuueckrue U3MepeHUs 4/0.1 4
Tema 5.2. XapakTepucTHKH 4/0,1
U3MEPUTENIbHBIX TPUOOPOB U 4
npeoOpasoBarenei
Tema 5.3.2neKTpOU3MEpPUTEIBHBIE 4/0,1 4
IPUOOPHI
Tewma 5.4. I3mepeHue u KOHTPOJIb 3/0,01 3
HEDJIEKTPUYECKUX BEJIMYUH
3aknwuenue 1/0,03 1

Bcezo no wacmu 1 Inekmpomexnuka 108/2,5 96 saq
Yacme 2.9nekmponuxa

v Mopayib 4. OcHOBBI 3JIEKTPOHUKH 108/2,5
Beeoenue 1/0,03 1
Pazoen 6. dnekmponnuvie 190,5 N6 | 17
nOJIYRPOBOOHUKOBBLE RPUDOPBL
Tema 6.1. [TomynpOBOTHUKOBBIE TUO/IBI 10/0,3 8
Tema 6.2. bumnonspHbie U YHUTIONSPHBIC 9/0,25 7
TPAH3UCTOPBI
Pazoen 7.Ycunumenu nepemennozo u 32/0,9 N7 32
HOCMOAHHO20 MOKA
Tema 7.1. YcunutenbHbINA KacKaj C 12/0,33 12
OOILINM 3MUTTEPOM.
Tema 7.2. Ycunurenu nocrossuHoro Toka | 10/0,3 10
Tewma 7.3. OOpatHast CBSI3b B YCUITUTENSIX 10/0,3 10
Pazoen 8. @ynkyuonanvusle
npeobpazosamenu aHano208vlx 26/0,7 N8| 24
CUZHAN08
Tema 8.1. OnepaniOHHBIC YCHITHTEITN 12/0,33 10
Tewma 8.2. ®yHKIIMOHAIbHbBIE 14/0,4 14
peoOpa3oBaTeM aHATOTOBBIX CUTHAJIOB.
Pazoen 9. Hcmounuxku emopuunozo 20/0.,8 o5
IeKMPOnNUmManus Ne 9




Tema 9.1. OgHoazHbIE HUCTOUHUKH 10003 | 2 3

BTOPUYHOTO AJICKTPOIMUTAHUS

Tema 9.2. CrinaxkuBaronyue GUIBTPHI U 10/0,3 2 8

CTaOUIIN3aTOPbI HATIPSKEHUSI

Tema 9.3. KimroueBbie mpeoOpa3oBarTen 9/0,25 9

HATPSDKEHUS

3aknwuenue 1/0,03 1

Bcezo no wacmu 2 Inekmponuxa: 108/3 414 2 98 | 1| 93
Beezo 216/6 | 8|8 | 6 194 | 2 | 3%

9K3

4. COIEP)KAHME YYEBHOM TUCHUIIJIMHBI(2164acoB)

Mogayasb 1. duaekTporexHuka (72 gyaca)
BBenenue(luac)

Paznen 1. Dnexrpuueckue uenu. [Tocrossuaeiii Toxk(114ac.)
Tema 1.10nexTpruueckas Henp U €€ XapakrepucTuku(64ac.)
DJIEKTPUYECKUE LIEMU U UX OCHOBHBIE 3JIEMEHTHI. [[pUEMHUKHN 3JIEKTpUUECKOU
SHEPrUM U UX Tpaduueckue n300pakeHus. VCTOUYHUKHU HIEKTPUUYECKON HEPTUHU:
uctoyHukn Toka u Hampspkenus (3/C). MaeanbHble 371€MEHTHI U COOTHOIICHUS B
HUX MEXIY TOKOM U HanpspDkeHueM. [1ocTosHHbIN TOK.

Temal.2. J/InHelHbIE JJIEKTPUYECKHE LeNH MOCTOSAHHOTO TOKA
(S4acoB)

OcobGenHoctu  1eneid  MocTostHHOrO  Toka  OCHOBHBIE — OMNpECNICHHUS,
TOIOJIOTUYECKUE MAPAMETPBI U METOABI PACUYETOB JJIEKTPUUECKUX ILENEH. 3aAKOHBI
Kupxroda B nensx moctossHHoro Toka. Pacuer neneil moCTOSHHOTO TOKa C OJHHUM
MCTOYHUKOM. PacyeTsl CIOKHBIX LENel MOCTOSHHOTO TOKAa HEMOCPEACTBEHHO IO |-
My u 2-my 3akoHaM Kupxroda. bananc MomHocTel nenu nocTOSHHOTO TOKA.

Pa3nea 2. J/InHeliHbIe e CHHYCOUIAJBHOIO TOKa(344ac)
Tema 2.1. OcHOBHBIC IOHATHSA O CHHYCOMJAJBHBIX IpoLeccax
(124ac.)

AHaM3 U pacueTsl Lienedl CUHycoumaanbHOro toka. Cunycoumpanbhbie J]C,
HAMpsHDKEHUST W TOKW. AMIUIMTYZa, 4YacTora W (¢asza konebanmii. M3o00pakeHue
CUHYCOWJAJIbHBIX BEJIUYMH BPAILAIOIIAMHUCSI BEKTOpaMu. BEKTOpHBIE THAarpammsl.
JleficTByrolME 3HAYEHUS CUHYCOMJAIBHBIX IPOLECCOB.  DJIEMEHTHl B LENH
CUHYCOMJAIBHOrO TOKa. IlojIHOE, aKTHMBHOE M PEaKTHUBHOE CONPOTHBJIEHHUS LEIU.
e ¢ mnocienoBaTeNbHBIM W MapaUICIbHBIM  COCIUHEHUEM  3JIEMEHTOB.
MrHoBeHHasi, aKTHUBHAas, pEaKTUBHas W ToJiHag MoulHocTh. KoadduimenTs
mMomHoctd M KIIJ[. DOkxBHBaneHTHble mapaMeTpbl JIMHEWHOTO MAacCHUBHOIO
JBYXIIOJIOCHHUKA.




Buowt yueonwvix 3anamuii:

Jleknus: OCHOBHBIE IOHAITUSI O CUHYCOMJIAJbHBIX MPOIECCaX luac
JlabGopartopnast pabora: UccnegoBanue IMHEHMHBIX 3JIEMEHTOB JIEKTPUUECKUX
neneu 24aca

Tema 2.2. KoMnjiekcHbIN MeTOI pacueTa djIeKTpUYecKux uenei((44yac)

N3obpaxkenne cunyconanbHpix DJIC HanpsoKeHWH W TOKOB KOMIUICKCHBIMU
yuciaamu. CynHOCTh KOMILJIEKCHOIO METOJa pacueTa  AJIEKTPUYECKUX LIETEH.
N3o0pakeHne B KOMIUICKCHOW ¢opMe ypaBHEHHMM CBSI3U MEXIYy MTHOBEHHBIMH
CHUHYCOUJIAIBHBIMU TOKOM U HaIPSKEHUEM B UJICATU3UPOBAHHBIX BJIEMEHTAaX LU
R,L,C. [Ilepexod OT KOMIUIEKCHBIX TOKOB M HAIPSHKEHHM K COOTBETCTBYIOIIUM
CUHYCOUJAIbHBIM HAMpPSOKEHUSIM U TOKaM. 3aKOHBI OmMa wu Kupxropa B
KoMIiekKcHOU (opme. KomrmiekcHbIe cOnmpoTHBIIEHHE, TTPOBOJUMOCTh, MOITHOCTD.
PacueTsl snmekTpuyeckoM  LenuM  MpA  NOCJIEAOBATEIIBHOM, NapajuIeIbHOM U
CMEIIAaHHOM COCIUHCHHUSAX 3JIEMEHTOB. PacueThl CIOKHBIX IeNe Ha OCHOBE 1-To U
2-ro 3akoHOB Kupxroda.

Buowt yueonvix 3anamuii:

.HGKI_[I/IHZ OCHOBHBIE IOHATHUSA O CHUHYCOUJAJIbHBIX IIPpOLECCax luac

IIpakTrueckoe 3aHsTHE: Pacuer nenei cHHyCOMIAIBHOIO TOKA I gac
KOMIUIEKCHBIM METOJIOM

Tema 2.3. Pe3oHaHCHBIE sIBJIeHHsI(69acOB)

Onpenenenue  pe3oHaHca.  Pe3oHaHC B JJIEKTpUYECKOW  LEMU €
nocyeoBaTeIbHbIM coenmuHeHneM snemeHToB  R,L,C.  JIoOpoTHOCTH KOHTYpa.
Pe3oHaHC B 2JIEKTpUUYECKHX IEMAX C TMapaJlIeIbHBIM COCIMHEHHEM JJICMEHTOB.
YacToTHbIC XapaKTePUCTUKH.

Buowi yueonvix sanamuii:
JlabopaTtopHast pabora: HccnenoBanue nocnenoBaTeIbHOM
AIEKTPUIECKOM 1NN 24aca

Tema 2.4. UHAYKTUBHO CBI3aHHBbIE Henu(44aca)

NunyktuBHO  cBsi3aHHble  Karymkud.  OcoOeHHOCTM — pacyeTra  Ierei
CUHYCOMJAIBHOTO TOKAa TMPHU HAIWYUM B3aUMHBIX WHAYKTUBHOCTEW. llenmb ¢
TpaHC(HOPMATOPHOM CBSI3bIO MEXTY KaTyIIKaMu

Tema 2.5. Tpexda3zublie djiekTpruueckue nenu(84acos)

Tpexdasznas cucrema JJIC. Coenunenue Tpex(a3HOU IEMU «3BE3I0M» U
«TPEYroJIbHUKOM» M UX 0ocoOeHHOCTH. Da3Hble W JIMHEHHBIE TOKA U HAIPSKEHUS.
OcHOBHBIE TpeuMyllecTBa Tpex(aszHbIX LEeNneld M0 CPaBHEHUIO C OJHO(MA3HBIMU.
CUMMETpUYHBII W HECUMMETPUUYHBIA peXUMbl paboThl Tpex(da3zHoil Lemnu.
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MomutHocTs Tpexdas3Hoi anexkrpuueckoil nenu. OOIiee MOHITHE O BpallaroLieMcs
MarHuTHOM IIOJIE.

Buowt yueonvix 3anamuii:
IIpakTHueckoe 3aHsTHE: Pacuer Tpex(a3HbIX EKTPUYECKHX IIeTIei 2 yaca

Paznen 3. HesiuHelHbIe dJIeKTPHYECKHE M MAarHMTHBIE Henu (264ac.)
Tema 3.1. Heqnneiinbie d1ekTpudeckue djaeMeHTbl (104yacos)
OcoOble CBOWCTBAa HEIMHEWHBIX JJIEKTPUUYECKUX 3JieMeHTOB. Henunelinpie
DJIEMEHTHI:  HEJIIMHEMHBIE  CONPOTHUBIICHUS,  HEJIMHEMHbIE  WHIYKTHBHOCTH,
HEJIMHENHbIE EeMKOCTH. VX mapaMeTphl U XapaKTEPUCTHKU.

Tema 3.2. HesiuHelHbIE dJIEKTPUYECKHE IENU MOCTOSTHHOTO TOKA
(6uacoB)
3ajaud pacyeTOB HEIMHEWHBIX JJIECKTPUYECKUX IIETEH IMOCTOSTHHOIO TOKa.
AHanu3 W pacyueTbl DJIEKTPUYECKUX LeNeld C HEIMHEUHBIMU HJIEMEHTaMH.
['paduyeckrie MeTOABI PACUYECTOB, CIOXKHBIX HEIMHEHHBIX IIETIE C IOMOIIBIO
MepBOro u BTOporo 3akoHoB Kupxroda. YucieHHbIe METOIBI PACUETOB.

Tema 3.3. MarHuTHbIe HEeNH ¢ NOCTOSSHHBIM MATHUTHBIM IIOTOKOM
(10uacoB)
AHaJIM3 ¥ pacyeTbl MATHUTHBIX 1enel. [lapaMeTpbl MarHUTHBIX LEnend. 3aKOHBI

Kupxroda 1151 MaraHuTHbIX 1ieneil. 3aKOH MOJIHOTO TOKa
. Buowt yueonuvix 3anamuii:
Jlexims: MarauTHbIC LIETIH C IIOCTOSHHBIM MarHUTHEIM IIOTOKOM ~ 1dJac
[IpakTHueckoe 3aHsTHE: PacueT MaruuTHBIX IeNel NOCTOSHHOI'O TOKa 1 gac

Moayasb 2. diekTpuiecKkue MamuHbl (20 yacoB)
Pa3nea 4. Dnekrpuyeckue Mmamunbi(204ac)
Tema 4.1. TpancpopmaTtopsl (S4acoB)
Hasnauenue u mpuHIUN ASHCTBHUA. X0JI0CTOM X0 TpaHchopmaTopa. Harpyska
Tpanchopmaropa. Cxema 3amenieHus. BHemHsst xapaktepuctuka TpaHcdopmaropa.
KIIJI Tpanchopmaropa

Tema 4.2. ACMHXpPOHHBbIE MAIIMHBI(54YacoB)

YerpoiicTBO Tpex(da3zHbIX aCMHXPOHHBIX MallivH. Bpariaroieecsi MarHMTHOE
nosie. Pexxumbl paboThl Tpex(a3zHOl aCMHXPOHHOW MalIMHBI. DJIEKTPOIABUKYILINE
CUJIbl, WHIYKTUpyeMble B OOMOTKax cTaTopa v poropa. Toku B 0OMOTKaX poTopa.
DJIEKTPOMAarHuTHbIA MOMEHT. AkTuBHasA MOIIHOCTh U KIIJ PeakTuBHast MOIIHOCTH U
kod(ddurmenT MomHocTH. MexaHudeckas XapakTtepucTuka. [lyck acHMHXPOHHBIX
JIBUTATEIICH.

Buowt yueonuvix zanamuii:
Jlexnwst: ACHHXpPOHHbBIE MaIlIUHbI 1 wac
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Tema 4.3. CUHXpPOHHBIE MAIIUHBI (54aCOB)

VY CTpOolCTBO CHHXPOHHBIX MallMH. PaboTa CUHXpOHHBIX MaIllMH B PEeXUMax
JBUTATENS] U TEHEpaTopa. YPAaBHEHHs SJIEKTPUUYECKOIO COCTOSIHUS W BEKTOpPHAA
qyarpaMMa CHHXPOHHOIO JBUTATENs. ODJIEKTPOMAarHUTHBIA MOMEHT M YIJIOBas
XapaKTepUCTHKa CHUHXpPOHHOTOo  jaBurarens. PerynmupoBanme  koadduimeHTa
MOIIHOCTH  CHHXpOHHOro jnpuratens. U-oOpaszHele xapakrepuctuku. Ilyck
CUHXPOHHOTO JIBUTATEIIS.

Tema 4.4. MamiuHBbI MOCTOSTHHOIO TOKA (S4acoB)

YeTpolcTBO MalIuH MOCTOSSHHOTO Toka U noiydeHne O/]C. KoHCTpyKTUBHBIE
3JIEMEHTBHl COBPEMEHHOM MalIMHBl MOCTOSIHHOTO TOKA. PeXuMbl pabOThl MalIMHbBI
noctossHHOro  toka.  KIIZI  mammHbBl.  OJIEKTPOABMXKYINAs  CWJIA  SIKOPSL.
DJIEKTPOMArHUTHBI MOMEHT. MarHuTHOE 1MoJie MalIuHbI IpU Harpys3ke. OCHOBHBIE
nontoca. Mckpenune Ha kosuiektope. Jlob6aBounbie mositoca. CriocoObl BO30OYX IEHUS
MalIuH NOCTOSIHHOTO ToKa. O0J1acTh MPUMEHEHUSI MALIMH TOCTOSIHHOTO TOKA.

MOIAVJIb 3. Duiekrpuyeckue usmMepeHus 1 npudopsl (15 yacos)
Pa3zgen 5. Jaexkrpuyeckue usMepenus u npuodopsi(15uac.)
Tema 5.1. DuexkTpuueckue usMepeHus (44acos)

[Tpouiecc u3mepenus. Ilpubopsl HenmocpeacTBeHHOM oOneHKU. [IpuOopsl
AIEKTPOMEXAHUYECKOW CHUCTEMBbI, UX YCTPOMCTBO M TIpuHUHUN AchcTBUSA. Kiaccel
TOYHOCTH TpubopoB. Peructpupytomue npubopbl u ocuuwmiorpadsl. M3mepenus
NEKTPUUECKUX, MArHUTHBIX W HEdJEeKTpudYecKkux BenuuuH. [IpaBuna BwIOOpa
U3MEPUTENIbHBIX MNpUOOPOB NpU MpoBedeHUM wu3MepeHuid. OIeHKa TOYHOCTH
PE3yIbTaTOB U3MEPECHUN.

Tema 5.2. XapakTepucTUKHN U3MepPUTEJIbHBIX NPUOOPOB U NMpeodpa3oBaresie
(4uaca)

OCHOBHBIC XAPAKTEPUCTHMKH H3MEPHUTEJbHBIX MPUOOPOB. ITAJIOHBI,
o0pa3uoBbie 1 padourie Mepbl. [lepBUYHBIN, BTOPUUHBINA U pabOYnil 3TanoHbl. Mepbl
COMPOTHUBJIEHUS, THIYKTUBHOCTH, EMKOCTH.

Tema 5.3. DuekTpousMepurebHbie NPpUOOPHI (4uaca)

AHaJIOrOBbIE AIEKTPOMEXAHUYECKUE PUOOPHI. [Tpubopsi
MAarHUTOAJIEKTPUUECKOU u AJIEKTPOMArHUTHON CHUCTEM. [Tpubopsi
IIEKTPOJUHAMUYECKON U AJEKTpocTaTndecko cucteM. [{udposrsie n3meputenpHbIe
npubopsl. M3mepenne Toka. M3mepenue HampsokeHus. M3mepeHHs MOITHOCTH B
IEMsAX TMOCTOSSHHOTO M OJHO()A3HOTO TEPEeMEHHOTO TOKOB. M3MmepeHune aKkTUBHOU
MOIITHOCTH B Tpexda3HbIX Iemnsax. MzMepeHre peakTUBHON MOIIHOCTU B TpeX(a3HbIX
LeTsX.

12



Tema 5.4. U3MepeHusi 1 KOHTPOJIb HeJIEKTPUYECCKHUX BeJUYHH
(3uaca)
DneKTpuyecKue MeTOoAbl KOHTpoJisi. PeocraTHblli mpeoOpa3zoBaTelb U €ro
npUMeHeHue. TeH30pe3UCTOpHBI IpeoOpazoBaTellb, KOHCTPYKLUMH U BUIAbBI
TE€H30PE3UCTOPHBIX npeoOpazoBaTeei. EmKocTHOM peoOpazoBaTeb.
NuaykunoHHbIE IpeoOpazoBaTenn

3akarouenue(luac)
3HaYCHUE TUCIUTUIMHBI « DJEKTPOTEXHUKA U AJICKTPOHUKA» IS COBPEMEHHOTO
cneruanucta. [lepcreKTHBBI pa3BUTHS JICKTPOTEXHUKHU U JICKTPOHUKH.

MOIVJIb 4. OcnoBbl jiekTpoHuku (108 yacon)
BBenenue(luac)

Hpe,Z[MCT U COACPIKAHUC NHUCHUIIIIMHBI, €C CBA3b C APYIHMH OUCHUILIMHAMH.
I/IH(I)OpMaI_[HH H ¢©C PAa3HOBUIHOCTH. AHanoroBsie u I.[H(l)pOBBIC CHUI'HAJIBI.
Hp€O6paSOBaT€JII/I dHaJIOT'OBBIX CHI'HAJIOB. CTPYKTypHLIG H CXCMOTCXHHYCCKHC
MCTOABI M CPCACTBA HX CHHTC3a. 3anaq1/1, pemiacMbIC B pPaMKaxX AIUCHUILIMHBI,
cpeactBa M MCTOAbI HX PCIICHHUA. TexXHOIOrn4eCcKue OCHOBBI COBpeMeHHOﬁ
QJICKTPOHHKHMU. SHGKTpOHHBIe OCIIM 1 KOMIIOHCHTLBI, 3JICKTPOHHBIC CXCMEI. MGTOI[BI
pacdcTa U IPpOCKTUPOBAHUA SJICKTPOHHBIX CXEM.

Pa3nges 6. DiieKTPOHHBIE MOJYIIPOBOAHUKOBbIE NPUOOPBI(194acoB)
Tema 6.1. IlonynpoBognukoBbie auoabl. (104ac)

dusnueckue siBIeHUs B obiactu P-n mepexona, dpdekr lorTtku. Boabt-
amrnepHas W BOJIbT- (apagHas XapakTepucTuku auoja. (Cxema 3aMelleHus,
BBIYMCJIEHUE TapaMETPOB  CXEMbl  3aMEIICHUs. BhINpsIMUTENbHbIE  JAHOJBIL.
TpebGoBanusi, npeabsiBiIsieMble K HUM. [lapameTpbl U KOHCTPYKTHUBHBIE OCOOCHHOCTU
BBITIPSIMUTENBHBIX JUOJIOB X HAa3HAYEHUE U 00s1acTh npuMeHeHus. CTaOMIUTPOHBI U
Bapukanbl. Ha3znauenue, 061acTe NpUMEHEHHS U TapameTpbl. TyHHEIbHBIA IHOJ.
BonbT-amnepHas xapakTepucTHKa, cXema 3aMeleHus U 00J1acTh TPUMEHEHHUSI.

Buowi yueonvix sanamuii:

JlabopaTopHas UccnenoBanue cuctemM UMITYIbCHO- Juaca
pafora: ($a30BOro ynpapiaeHHUs TUPUCTOPHBIX
npeoOpasoBareneit

Tema 6.2. BunoJisipHble U YHUTIOJISIPHbIE TPaH3UCTOPBI(94ac)
Tupucropsl. Onucanve Gpu3NUecKuX SBIECHUN B P-N-P TpaH3ucTtope. Pexxnmbl
p-n nepexonoB, auddy3uoHHas u OapbepHas eMKOCTH. CXeMbl BKIIOYCHUS
ounonsipHoro  TpaHzucrtopa. CTaTUYECKUE BOJIbT-aMIIEPHBIE  XapaKTEPUCTUKU
OMMOJISIPHOTO TpaH3UCTOpa B cxeme ¢ obmmuM smuttepoMm (03). Cratudeckuid
pexum. BpiOop, peanuzaius U TepMocCTaOUIM3alUs peXuma padouyell TOYKH TMpHU
BKJIIIOYEHUM 10 cXeMe C oOmuM sMuTTepoM. Harpy3ouHas XapakTepucTuKa.
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Junamuyeckuii pexxuM. Pexxum "manoro" curnana. Cxema 3aMenieHrst OUIOISIPHOTO
TpaH3UCTOpa B pexkume "manoro" curHana, h - mapameTpel W MX BBIYHCICHHUE IO
CTaTUYECKUM XapaKTEPUCTHKAM. Y HUIIOJSPHBIE TPAH3UCTOPBI U UX PA3HOBUIHOCTH.
VYcerpoiicTBO M npuHIMI  (YHKUMOHMPOBAHUS YHUIIOJSPHOTO TpaH3UCTOpa C
YOPABJLSIIONIMM  P-N  IEPEXOAOM, HHIAYIHMPOBAHHBIM M BCTPOCHHBIM KaHAJIOM.
CemelicTBa  BOJBT-AMIIEPHBIX  XAPAKTEPUCTHUK  YHHIIOJSAPHBIX  TPaH3UCTOPOB,
IIapamMeTpbl U CXEMBbl 3aMEIIECHNs YHUIIOJSIPHBIX TPAH3UCTOPOB B PEKUME '"'Majoro"
curnaia. OTIMYUTENbHbIE 0COOCHHOCTH YHHUMOJSPHBIX TPAH3UCTOPOB U 00JACTh UX
npuMeHeHus. Tupucrop. Y CTpoilcTBO, onrcanne (PU3NIECKUX SABJICHUN B TUPUCTOPE.

BonbsT-amnepras xapakrepuctuka Tupuctopa. O01acTh MPUMEHCHUS.
Buowt yueonwvix zanamuii:
[IpakTryeckoe 3aHsTHE: Pacder TpaH3UCTOpPHBIX pere 2 gaca

Paszgen 7. Yenaurtesu nepeMeHHOr0 M NOCTOSIHHOTO TOKa (324ac)
Tema 7.1. YeuiaurebHbI Kackaa ¢ 00mum smurrepom (12yac)

YeunurensHbli Kackan ¢ obmuM smutrepoM ¢ RC cBaspro. Omnucanue
OpUHLKINA (YHKIMOHUPOBaHUA. JlMHaMuyeckass XapakTepucTUKa. BpluucieHnue
Koa¢punuenTa ycuneHusi. OCHOBHbIE KAUECTBEHHBIE [TOKA3ATEIN U XapaKTEPUCTUKU
YCWINTEIBHBIX YCTPOUCTB. BXOHOE M BBIXOAHOE cONpoTHBICHHE. CIEKTp CUrHAIA
U €ro npeodpazoBaHuE YCUIUTENIbHBIM ycTpoicTBOM. Koadduurent nepenaun, ero
¢uznyeckuil cMbIcii. MeToabl BBIYMCICHUS 3aBUCUMOCTU Ko3(dduiMeHTa nepeaadu
OT MapaMeTpoOB BHEIIHEro Bo3aeucTBUsS U ycunutens. Koadduuuent nepegaun B
pexume "Mamoro" curHaiza. AMIUIMTYJIHO-4acTOTHass M (a3o- yacToTHas
XapaKTEPUCTUKU ycuiuTensd. JIluHeliHble YacTOTHbIE M (pa30BbIE HCKAKECHHS.
Bnusanue  mapamerpoB  ycunutenss  Ha  popMy  aMIUTUTYJIHO-YaCTOTHOM
XapakTepucTuku ycunurensd. [lepexogHas XapakTepUCTHMKA M €€ B3aUMOCBS3b C
aMIUTUTYJTHO-4aCTOTHOW Xapakrtepuctukod. KoadduimeHnt nepenaum B pexume
"Gonpiroro" curHajga. AMIUIMTYyAHasE XapakTtepuctuka. HenuHelHble HCKaKeHUs,
Kod(phUIMeHT HeTWHEeHHBIX HcKakeHui. Illymbl B ycuiaurene. [nHamMudeckuid
JAAIa30H yCUJICHMUS.

Tema 7.2. Yeuaurean nocTossHHOTo Toka (104yacos)

Crioco0Obl OpraHu3aliy rajbBaHUUECKOW (HETOCPEACTBEHHOM) CBA3U MEXIY
YCWIMTEIbHBIMU Kackanamu. JlectaOunmsupyromue GakTopel W apeiid Hysl.
HubdepeHunanbHblii  yCUIUTENbHBIA KAacKajl, €ro MpPUHUMINAIBHAS CXeMa H
ONMMCAaHWE TMpUHLUINA (QYHKIMOHUPOBAHUS uAealbHOrO JuddepeHunanbHOoro
YCWINTENIBbHOTO Kackana. CxemoTrexHuka au@depeHIuanbHbIX YCUIUTEIbHbBIX
KAaCKaJI0B, UX KaYE€CTBEHHbIE NTOKA3aTeNIM U 00JaCTh NPUMEHEHHUSI.

Tema 7.3. O0paTHas cBsa3b B ycuiureasax (10uacos)
OOparnast cBsi3b B ycwiHTensax. Buasl oOpatHoii cBszu. Koaddurment
YCWICHHSI YCUJIUTENs ¢ 00OpaTHOM cCBs3bio. [lonokuTenbHas W OTpUIIATEIIbHAS
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oOpatHas cBs3b. llpuMenenue oOpaTHOW cBsizu. BnmsHue oOpaTHOIl CBSI3M Ha
OCHOBHBIE KaUE€CTBEHHBIE TTIOKA3aTEIN U XaAPAKTEPUCTUKHU YCUIIUTEIIbHBIX YCTPOUCTB.
Paznen 8. @yHKIMOHANBHBIE TPeoOpa3oBaTEN aHAIOTOBBIX
curnaiaoB(26y4ac)

Tema 8.1. Onepanuonnsie ycuiaureau (12gacos)

Onepanmonnsli  ycuwnurtenb.  CTpyKTypHas cXemMa UM YCTPOMCTBO
OMEPAITUOHHOTO YCUITUTETIS. [IpuHIMOMATBHAS AJIEKTpUYEecKas cxema
JBYXKACKATHOTO OIeparmoHHoro ycwmmrensd. Kriaccudukamus —omnepanroHHbBIX
ycwimTened u 00gacTh uX npuMeHeHHs. OCHOBHBIE Ka4eCTBEHHBIC IOKA3aTeld H
XapaKkTepUCTUKUA OMEPANMOHHBIX YCUJIUTENCH. AMIUIMTYAHAsS W aMIUIMTYJIHO-
YaCTOTHAsl XapaKTEPUCTUKH, BXOJHBIE M BBIXOJHBIC COMPOTUBIICHUS, TPaHUYHAS
yacToTa. CXeMbI 3aMEIEHUS ONEPALMOHHOTO YCUIIUTEIIS.

Buowt yueonvix 3anamuii:
Jlexuust: OrnepalinOHHBIC YCUITUTENN 24aca

Tema 8.2. ®yHKHHOHAJIBbHBIE IPEO00PA30BATEIH AHATOTOBBIX
Curnagon(14uac)

AHanoroBple KIOYM W KOMMYTaropbl. JlBa OCHOBHBIX BKJIFOYECHHS
onepalyoHHOro  ycunutens.  PacderHele  cooTHomenus.  Knaccudukanus
(GYHKIIMOHAIBHBIX MIpeoOpa3oBareneil. [loBTropurens HanpsKeHUs, THBEPTUPYIOLIUN
U HEUHBEPTUPYIOLIUMHA CyMMATOp, HHTErparop, auddepeHunarop. DIEKTPOHHBIC
CXeMbl M pacyeTHble COOTHOUEHUs. KommapaTtopbl, OrpaHUYMTENIM YpPOBHA,
MCTOYHHUKU TOKA W HAIpPSOKEHUS. DJIEKTPOHHBIE CXEMBI, pacyeTHbIE COOTHOIICHUS,
Ha3HadeHne M o0jacTh mpuMeHeHus. AktuBHble RC u R cenexTuBHBIC ycumuTemnu.
Yuausepcanbubiii ARC cenexkTuBHBIN ycunutenb. [IpuHIMNHANbHBIE JEKTPOHHBIC
CXEMbl W pPAacCyYeTHbIE COOTHONIEHUSA. METon aHajJoroBOro MOJEIUPOBAHUS.
AHanoroBple KJIOYM W KOMMYTAaTopbl. [IpMHIMNUANBHBIE 3JIEKTPOHHBIE CXEMBI.
Haznauenue u 001acTb IpUMEHEHHUS.

Paznen 9. UCTOYHHKYM BTOPUYHOTO dJIeKTPOonUuTaHus1(294ac)
Tema 9.1. OnHoda3Hble HCTOYHUKH BTOPUYHOTO djekTponutanus(104ac).

OnHodazHble UCTOYHUKY BTOPUYHOTO dJieKTponuTanus. HazHauenue, o61acthb
MPUMEHEHUS, YCIOBUS dKCIUTyaTtanuu (Aectadbunusupytonme daktopbl). OCHOBHBIC
KaueCTBEHHbIC  TOKa3aTeIM U  XAPAKTEPUCTUKH  HUCTOYHUKOB  BTOPUYHOTO
AIIEKTPONUTAHUS U UX CTPYKTypHas cxema. PaboTta rpymnmbl BeHTUIIEH HA aKTUBHYIO U
E€MKOCTHO-aKTUBHYIO Harpy3ky. THUpPHCTOpHBIE YIIPaBISEMbIC  BBITPSIMHUTEIIH.
DJIEKTPUYECKUE CXEMBI, pACUETHBIE COOTHOIIICHUS.

Buowt yueonwvix 3anamuii:
Jlexuust: Onnroda3Hble ICTOYHUKH BTOPUYHOTO 24aca
AJIEKTPOITUTAHUS
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Tema 9.2. CrnaxkuBamomue GUIbTPbI U CTA0MIH3ATOPBI
HanpsixxkeHus. (10uacos)

Haznauenue, TpeOoBaHus, IPEABABISEMbIE K CIIIAKUBAIOIUM (QUIBTPaM, U UX
OCHOBHBIE KAUECTBEHHBIE IOKa3aTelIW. AKTUBHbIE M IIaCCUBHBIC CIJIaKHMBAIOIINE
(GuUIbTPBL, CXEMBl W pacueTHble COOTHOIIECHUs. CTabunIM3aTopbl HaNpPSKEHUS.
Hasnauenne, OCHOBHBIE KayeCTBEHHBIC IIOKa3aTe€Id M  XapaKTEPUCTUKU
CTaOMIN3aTOPOB HampsbkeHus. [lapameTpuyeckre, KOMIIEHCAIMOHHBIE U KIIIOYEBBIC
CTaOMIIN3aTOPBI HANIPSDKEHUS (CXEMOTEXHUYECKasl peann3alvsi, ONMCaHue MPHUHIINIIA
pa®oThl, pacyeTHblE COOTHOIICHMsS, JOCTOMHCTBA M HEIOCTaTKH, 00JacTb
PUMEHEHUS).

Buowt yueonwvix 3anamuii:
[IpakTryeckoe 3aHsTHE: Criaxuaronye GuabTpsl ¥ CTAOUIN3ATOPHI 2 gaca
HaIIpsA>)KCHU A

Tema 9.3. KiiroueBbie nmpeodpa3oBarenn HanpsikeHus. (94ac)
KitoueBbie mpeoOpazoBatenu HanpsbkeHus. CTpyKTypHas cxema M OIUCaHue
npuHIMna (YHKIMOHUPOBAHUS  KIIOUYEBOTO  MpeoOpaszoBaTesiss  HaNpsHKCHHS.
CxeMoTexHMUYECKasi peajau3alis OCHOBHBIX OJIOKOB, OINKMCAHHWE TMPUHIUIA HX
(GYHKIIMOHUPOBAHUS, TEXHUYECKHUE MOKA3aTeM U XapaKTepUCTHKU. J[OCTOMHCTBa,
OCHOBHBIE KAaYECTBEHHBIE MOKAa3aTeM U XapaKTEPUCTUKU U 00JIACTh MPUMEHEHUS
KITFOUEBBIX MPeoOpa3oBaTesiell HapsKEHUSI.

3akawdenue(lyac)

CoBpeMeHHbIE METOAbl M CPEICTBA CXEMOTEXHUYECKOTO MPOCKTUPOBAHUS
ANEKTPOHHBIX cXeM. COBpEMEHHbIC MAKEThl MPUKJIAIHBIX MPOTPaMM MPUMEHSIEMbIC
I pacyeTa W NPOEKTHUPOBAHUS  DBJIEMEHTOB M Yy3JI0B  WHTETpabHOM
MUKPOCXEMOTEXHHUKHU. [lepCcneKkTUBbl M TEHICHIMU Pa3BUTHUS MUKPOIJIEKTPOHUKHU.
CoBpeMEHHOE COCTOSIHUE M TEPCIEKTUBBI Pa3BUTHSI HAHOTEXHOJIOTUH U MHPOTHO3
pa3BUTHS HAHOMJIEKTPOHUKH Ha Omwkaimme 10 -- 20 7eT: HaHOTPaH3UCTOPHI,
3alIOMUHAIONINE HAHOARJEKTPOHHBIE  YCTPOWMCTBA, M3JEIUs HAHOJJIEKTPOHHOU
TEXHUKM Ha OCHOBE HOBBIX MATEpUAJIOB, BBICOKOTEMIIEPATYPHBIE YCUIIUTENH,
re€HEepPaToOpbl U JIOTMUECKUE YCTPOMCTBA C YACTOTHBIM JMAMAa30HOM 1O HECKOJbKHUX
Teparepu.

5. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA J1JISA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCHUIIJIMHE

5.1. TeMbI KOHTPOJIbHBIX Pa0dOT
5.1.1. TeMbI KOHTPOJIBbHBIX Pa0dOT MO YaCTU 1 «DIEKTPOTEXHUKA)»

-JINHENHBIE IIEKTPUUECKHUE LIENU TOCTOSTHHOTO TOKA M METOJIBI UX pacueTa
-JINHENHBIE DIIEKTPUYECKHE LIENU CUHYCOUAAIBHOTO TOKA U METOJIbI MX pacuera
- TpexdaszHble 2neKTpuYECKUe LEnu
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- DIIeKTPUYECKHE MAITUHBI :TpeX(a3Hble ACHHXPOHHbBIE ABUTATEIH
- DIEeKTpUYECKHUE MAIINHBI :ABUTATENIA IIOCTOSHHOTO TOKA

5.1.2. TeMbl KOHTPOJBHBIX PadoT MO YaCTH 2 «IJIEKTPOHUKA»

-AHaTUTUYECKUNA pacyeT YCUIUTEIBHOTO Kackaja C oOOIUM 5SMHUTEPOM Ha
OUMOJIAPHOM TPAH3UCTOPE B PEKUME «MAJIOTO» CUTHAJA JJIsI CPEIHUX YacTOT;

- ompejAeseHUE BEIWYMHBI (akTopa 0OpaTHOW CBs3M, Kodh(PUIIHMEHTA YCHICHUS,
BXOJTHOTO Y BBIXOJHOTO COTIPOTHUBIICHUS YCHUITUTEIHLHOTO KacKaaa;

-PacyeT BeNWYMHBI EMKOCTEH H CONPOTUBICHHS CIIXHUBAIOIIET0 QUIBTPA,
obecnevyuBarome TpedyemMbiit K03 PUIIMEHT MyJIbCallii Ha HArpy3Ke;

5.2. TemaTuka KypcoBbIX padoT (IPOEKTOB)

PaGounmu yaeOHBIMU TUTaHaMK TTPO(HIIeH TTOATOTOBKH BBIMTOJTHEHUE KYPCOBBIX
paboT (MPOEKTOB) HE MPETYCMOTPEHO.

5.3. IlepeyeHb MeTOAMYECKHX PeKOMEHIAMUIA

No
HaumenoBanue
/1
1 Metoanyeckie peKOMEH IAIMH 110 BBIMOJHEHUIO 1a00paTOPHBIX padboT
2 MeToandeckne peKOMEH/IAIUH 10 TIOJITOTOBKE K BHITIOJTHEHUTO
MPaKTUYECKUX padOT
3 MeToandeckre peKOMEH IAIUN 0 BRITIOJTHEHUIO KOHTPOJIBHBIX padoT

5.4. HEPEYHEHD BOITPOCOB IJIA ITIOAT'OTOBKU K 3AYETY /
IK3AMEHY/

5.4.1 IEPEYEHB BOITPOCOB JJISA HOATOTOBKH K 3AYETY I10
QJIEKTPOTEXHMKE

1 DJIEKTPUYECKHI TOK U HANpsbKeHUe. MrHOBEHHAs! MOIIHOCTh

2  HpeambHbIe 37€MEHTHI SJICKTPHUECKOH IIETTH — COMPOTHBIICHNUE,

WHIYKTUBHOCTb, EMKOCTh

3 CootHollleHHE MEXIY TOKOM U HaMpsHKEHUEM B WICATTBHBIX DJIEMEHTaxX
AIIEKTPUYECKON ENH
3akoH Oma u 3akoHbl Kupxroda a1 1eneit mocTostHHOTro ToKa
Pacyer mpoCThIX Lienel MOCTOSTHHOTO TOKA
6  Pacder clIOXHBIX 1IeTIel MOCTOSHHOTO TOKa Mo 1-My U 2-My 3aKOHaM
Kupxroda
baianc MomHOCTEN LIETH TOCTOSIHHOTO TOKA
CuHycOuaaIbHBIE TOK , HANIPSDHKEHUE U UX JEHCTBYIOIIME 3HAYECHU

o1 b~

oo
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10

11

12
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20
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22
23
24
25

26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

W neanbHbIE 27IEMEHTHl LENN CHHYCOMIAIbHOTO TOKA
[enb ¢ mocienoBaTenbHbIM coequHenueM R, L, C npu cunyconpaibHOM
HaIpsHKEHUH
[enb ¢ napaensHbiM coequHenueM R, L, C npu cunyconaaibHOM
HaIpsKEHUH
MONIHOCTh 1ENMU CUHYCOUJAIBbHOIO TOKA
BekTopHble 1uarpaMMsl LIENENR CUHYCOUMAAIBHOTO TOKA
KoMmruiekcHbIl METO pacyeTa Lener CHHYCOMIAIbHOTO TOKA
bajlanc MOIHOCTEN LIENU CUHYCOUAAIBHOIO TOKA
Pe3onaHC B 2JIEKTpUYECKOM LEMNHU € MTOCIEA0BATEIBHBIM COEAUHEHNEM
aneMeHToB R, L,C (pe3oHaHC HaMpsKEHH )
Pe3oHaHC B 2JIEKTpUYECKOM LEMNHU € MAPAJUIEIbHBIM COETMHEHUEM
anemeHToB R, L,C  (pe3oHaHC TOKOB)
Oco0eHHOCTH pacueTa eneid CHHYCOUIaJIbHOTO TOKa MPU HAJTUIHUH
B3aMMHBIX UHIYKTUBHOCTEN
[lens ¢ TpaHcpopMaTOPHOU CBA3BIO MEXTYy KaTyIIKaMU
TpexdazHble 27eKTpUUYECKUE LU
Coenunenue TpexdasHOU IENU «3BE3A0M»
Coenunenue Tpex(a3zHOM LENU «TPEyroIbHUKOMY
MomHocTs Tpexda3Hoi 1enu
HenuHelinble 251€EKTpUYECKUE 3JIEMEHTHI U UX ITapaMeTPhI
['padrueckuii MeTo pacuera MPOCThIX HETUHEHHBIX LENel MOCTOSHHOTO
TOKA
3aKOHBI U TapaMeTPbl MArHUTHBIX LIETEN
DNEeKTPOMarHUTHBIE MPOLIECCHI B KATYIIKE C (peppOMarHUTHBIM
CepACYHUKOM (YpaBHEHUE U CXeMa 3aMEILICHMS)
Ha3nauenue u npuHIuUn aeicTBus Tpanchopmaropa
Pexumbl X070CTOro X0/1a M1 KOPOTKOTO 3aMbIKaHUs TpaHcpopmaTopa
BekTopHas nuarpamMma u cxema 3aMmenieHus Tpanchopmaropa
Buemnss xapakrepuctuka tpanchopmaropa u ero KIT]
ACHUHXPOHHBIN ABUTaTENb. Y cTpoiicTBO. [IpuHIun paboTs
DHepreTuyeckass quarpaMmMa acCUHXPOHHOTO JBUTATENs
MexaHnueckue XapakTepUCTUKU aCHHXPOHHOTO ABUTATENS
[lyck acHMHXpOHHBIX [IBUTaTENEN
Y CTpoNCTBO 1 MPUHLNI IEUCTBUSI CAHXPOHHON MAaIllWHbI
BHeninue xapakTepucTUKY CHHXPOHHOTO TEHEPATOPA.
BxiroyeHne CHHXpOHHBIX T€HEPATOPOB Ha MapaJljIesbHYI0 padoTy.
Ilyck B X011 CHHXpPOHHBIX JBUTaTEIEH

CHUHXpOHHBIE KOMIIEHCATOPBI
YCTpONUCTBO U MPUHIMIT JCHCTBUS MAIIMH HOCTOSTHHOTO TOKa
MexaHnnyeckasi XapaKTEpUCTHKA JBUTATENSI TOCTOSTHHOTO TOKA U CIIOCOOBI
pEryJIMPOBaHUS €r0 YaCTOThI BPAILICHUS

18



43

44

45

46

47
48
49

48

N3mepurenbHbie MprOOPHl MArHUTOAICKTPHIECKON CHCTEMBI.
YCTpOUCTBO , MPUHLMIT JCUCTBUSA

N3mepuTenbHble TPUOOPHI AIEKTPOMArHUTHON CUCTEMBI.
YCTpOUCTBO , MPUHLMIT JCUCTBUSA

N3mepuTenbHbie TPUOOPHI AIEKTPOAMHAMUYECKON CUCTEMBI.
YCTpOUCTBO , MPUHLMIT JCUCTBUSA

N3mepuTenbHbie TPUOOPHI AIEKTPOCTATUYECKON CUCTEMBI.

Y CTpOUCTBO , IPUHLMII JECUCTBUS

Knaccel Tounoctu mpubopoB

Peructpupytonme npuOopsl U ocIULIOrpadbI

M3mepenre MOIITHOCTH B IETISIX MTOCTOSTHHOTO, OJHO()A3HOTO U
Tpexha3HOTO MePEMEHHBIX TOKOB.

I/IBMepeHI/ISI N KOHTPOJIb HEQJICKTPUYCCKUX BCIINYNH

5.4.2 IEPEYEHDb BOITPOCOB JISA HIOAI'OTOBKU K DK3AMEHY 110

JJEKTPOHUKE

[TomynpoBOJHUKOBBIN AUOJ. Y CTPOMCTBO, puznueckue npoueccel. BAX u eé
OCHOBHBIE ydacTKu. Cxema 3aMEeIleHNs OJIyIIPOBOHUKOBOTO IHO/A.
Boluncienne mapaMeTpoB CXEMbI 3aMEILEHUS.

BeinpssmutenbHblil 1noa. TpeOoBaHus, MPeabIBISIEMbIE K
BBINIPSIMUTENBHOMY THOAY. [lapamMeTprl 1 KOHCTPYKTHUBHO -
TEXHOJIOTHYECKHE OCOOCHHOCTHU BBIIPSIMUTENBHOTO noaa. BAX u eé
ucaNn3anus, CXxema 3aMelCHUs.

[TomynpoBOJHUKOBBIN cTabunIn3aTop HanpsikeHus. BAX, cxema BKIIIOUEHHUS.
[IpyHun pa®oThl MapaMeTPUYECKOTO CTA0MIM3aTOpa HAINPSIKEHUsS, €ro
0COOEHHOCTH U HeocTaTku. [TapameTpsl cTabuuTpoHa

bunonspHslid TpaH3UCTOP. Y CTPOUCTBO, PU3NYECKHE TMPOLECCH U MPUHLIHUIL
paboThl  OMMOJSPHOrO TpaH3ucTOpa. PexXumbl W BUIAB  BKJIIOYEHUS
OUMOJISIPHOTO TPAH3UCTOPA.

Cratryeckue BOJIbTaMIIEPHBIE XapaKTEPUCTUKHU OUITOISIPHOTO TPAH3UCTOPA B
cxemMe C OOIIMM SMHUTTEPOM U MOSACHEHUS K HUM. O01acTh JOMYCTUMBIX
PEKHUMOB TI0 MIOCTOSIHHOMY TOKY.

Cratuueckuii peXuM OUIOJSIPHOTO TpaH3WCTOpa. BbeIOOp pexuma 1o
MOCTOSSHHOMY  TOKY W €r0  CXEMOTEXHWYEeCKas  peau3alus.
TepmocTabuau3anus pexuMa OUIOJIIPHOTO TPAH3UCTOpPA IO TMOCTOSHHOMY
TOKY.

JlokanbHbIE CXEMBI 3aMEIICHUS OUIIOJISIPHOTO TPaH3UCTOPA.
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10

11

12

13

14

15

16

ManocurnaiapHasi cxema 3aMelleHusi OUIOIsIpHOTO TpaH3ucTtopa. [Ipodiema
uAeHTUGUKAIIMY TTapaMeTPOB CXeM 3amMelleHus, H - mapamerpsl U crocoObl
WX BBIYUCIICHHUS.

[loneBble  TpaH3UCTOpHL. THIBI IONEBBIX  TpaH3uCTOpOB. IloneBon
TPAH3UCTOP C BCTPOEHHBIM n - KaHAJOM: YCTPOWCTBO, (U3NUecKue
npoueccsl M npuHuMn pabotel, Crarnyeckue BAX wu mapamerpsl.
JIOCTOMHCTBA NOJIEBBIX TPaH3UCTOPOB. MaJloOCUTHAJIBHAS CXEMa 3aMELICHUS
II0JIEBOTO TPAH3HUCTOPA.

[TomynpoBOJHUKOBBIN cTabuiIn3aTop HanpsikeHus. BAX, cxema BKIIFOUEHHS.
[TpuHuun paboThl MapaMeTPUUYECKOro CTA0MIM3aTOpa HAIpPSDKEHUS, €ro
0COOEHHOCTH U HepocTaTKu. [lapaMerpsl cTabuauTpoHa

bunonspHelid TpaH3UCTOP. Y CTPOMCTBO, (PU3MYECKHE MPOLECCHl U MPHUHIIMII
paboTbl  OMMOJSPHOrO TpaH3ucTopa. Pexumbl W BUIAB  BKIIIOYEHUS
OUIIOJISIPHOTO TPAH3UCTOPA.

CraTnueckue BOJIbTAMIICPHBIC XapPAKTCPHUCTUKHU 6HHOJ’I$IpHOl"O TPaH3UCTOPA B
CXEME C 06H_II/IM OMUTTCPOM U TIOSACHCHHA K HHUM. Ob6nactp A0IMyCTUMBIX
PCKUMOB I10 ITIOCTOAHHOMY TOKY.

Cratuyeckuili pekuM OUIOJSIPHOTO TpaH3ucTopa. BpIOOp pexuma 10
NOCTOSSHHOMY  TOKY M €ro0  CXEMOTEXHUYECKas  peaju3alusl.
TepmocTabunmuzanus pexumMa OUMOJSIPHOTrO TPAH3UCTOpPA MO MOCTOSHHOMY
TOKY.

JlokanbHBIC CXEMBI 3aMeIICHHUS OUIIONSIPHOTO TpPaH3UCTOPA.
MarnocurHaiapHas cxema 3aMmelleHus OUIospHOTrO TpaH3ucropa. [IpobGaema
UACHTUGUKAIINY TTapaMeTPOB CXeM 3aMereHus, H - mapameTpsl U crmocoObl
WX BBIYUCIICHUS.

[loneBble  TpaH3UCTOpHL. TuWIbl MONEBBIX  TpaH3UCTOpOB. [lonmeBou
TPaH3UCTOP C BCTPOCHHBIM n - KaHAJIOM: YCTPOWMCTBO, (U3HUECKUE
nporiecckl W mpuHIUI padotel, Cratudyeckue BAX wu mapamerpsl.
JIoCTOMHCTBA MOJIEBBIX TPaH3UCTOPOB. ManocUrHaJIbHAsE cXeMa 3aMEelICHUs
IIOJIEBOTO TPAH3UCTOPA.

YceunutenbHbld  Kackaj ¢ OONUM SMHUTTEpPOM. MexXKKacKaaHble CBSI3H.
Yceunmurenpable kKackagsl ¢ RC - cBs3samu. CXeMOTEXHUYECKas pean3arus
yewiurensHoro ¢ RC - cBsa3amu. Onucanve mnpuHOUNA padoThl,
TWHAMHUYeCcKas  XapakTepuctuka. Pacdyer koadduimeHTa  yCUICHUS
YCUJIUTEIBHOTO Kackaja ¢ O0IUM SMUTTEPOM Ha CPEHUX YaCTOTaX.

OCHOBHBIE KAa4E€CTBEHHBIC IIOKA3aTEId W XAPAKTEPUCTUKU YCHIMTEIBHBIX

YCTPOMCTB. Y CTPOWCTBA HUHBAPUAHTHBIE BO BPEMEHU U METO/IbI OIIPEIEIICHUS

VMX WHBApPUAHTHBIX XapaKTEPUCTUK. MeTon mepexoAHbIX XapaKTEpUCTUK U
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18

19

20

21

23

24

cnexkTpanbHbid MeToa. Koaddurment nepenaun u nmpeoOpazoBaHue CrieKTpa
CUTHaJa YCHJINTENBHBIM YCTpOUCTBOM. OmnucaHre METO/IOB, UX JTOCTOWHCTB,
HEJIOCTATKOB M 00JIACTH MPUMEHECHHSI.

OCHOBHbBIE KA4eCTBEHHBIC IIOKA3aTed W XAPAKTEPUCTUKU YCHIMTEIbHBIX
yctporictB. Ilepexomnas, aMIIMTyIHO-4acTOTHasI W  (pa3o-dacToTHas
XapaKTEPUCTUKUA YCUIMTEIBHOIO YCTPOMCTBA U UX B3aUMOCBA3b. JIMHEHHbBIE
MCKQKEHUSI: 4YacTOTHBIC U (Da3oBbie. [[pMurHbBI TMHEHHBIX UCKAKEHUN.

DNEeKTPOHHBIEC YCTPOMCTBA C MOCTOSHHBIMU MapaMeTpaMu (MHBapUaHTHBIE BO
BpEMEHHM) U WX MaTeMarudeckue Mozenu. l[IpencraBieHue 37I€KTPOHHBIX
nerne MHBApUMAHTHBIX BO BpeMEHHM B (opMme MOCIen0BaTeIbHOCTH
AJIEKTPOHHBIX Ienel (3BeHbeB) 1-r0 U 2-10 MOpsAKOB. 3BEHbs 2-TO MOPSIIKa,
UX TepelaTovyHble  XapaKTepUCTHKU, KOIPPUIMEHTH Tepenadyd u
Pa3HOBHUIHOCTHU MX aMIUTUTYAHO-YaCTOTHBIX XapaKTEPUCTHK.

OCHOBHbBIE KAUYE€CTBEHHBIC II0KA3aTEId U XAPAKTEPUCTUKU YCHIMTEIbHBIX
yctpoicTB. KoadduimeHT ycuiaeHus mo TOKy, HaNpsDKEHUIO M MOIIHOCTH.
Pexxum "Oosbiioro" curHana, aMIUIUTy/IHas XapakTepuctuka. HenuHeliHbie
uckaxenus. lllymbr B ycunutensx. JlMHaMuuecKuil JUana3oH BXOJHBIX
CUTHAJIOB.

OOpatHasi CBSI3b B YCWIMTEIBHBIX yCTpOHCTBax. Bumbl oOpaTHOW CBS3H.
3aBucuMocTh kod(pdurnmenta ycuieHnus ycuwiaurens ¢ OC K, ot

ko3 dunmenta yeunenus yeuurens 6e3 OC K u kosdduimenra nepegadn
nenmu OC g . llonoxurenbHas W oTpuLareiabHas oOpaTHas CBA3b M €€

BIMsHUC Ha K.

Bmusaane OC Ha cTaOWIbHOCTH KO3(DPUIMEHTAa YCUICHUS, HEIUHEIHbIC
VUCKAKEHHSI, BXOJHOE M BBIXOJHOE CONPOTUBIEHUA. JlOCTOMHCTBA H
HEJIOCTATKHU TOJIOKUTEIHHOM U OTPHUIATEIIbHOW OOpaTHOW CBSI3M U 00J1acTh
UX IPUMEHEHHS.

YceunuTenbHbld  Kackaj € OOIUM SMHUTTEpPOM. MeXKKacKaaHble CBSI3H.
Yceunutenbabie kackanpl ¢ RC - cBsa3samu. CxeMOTeXHUYECKas: peaid3alius
ycwmrensHoro ¢ RC - cBsa3samu. Onucanue mnpuHOUNAG  PadoTHI,
JUHAMUYECKasl  XapakTepucTuka. Pacuer kodpduiMeHTa  yCUICHUS
YCHWJIMTEILHOTO KacKaja ¢ OOIIMM SMUTTEPOM Ha CPETHUX YaCTOTax.

OCHOBHBIC KA4YeCTBEHHBIC IIOKA3aTed W XaPaKTEPUCTUKHU YCHIMTEIbHBIX
YCTPOMCTB. Y CTPOWCTBA MHBAPUAHTHBIE BO BPEMEHU U METOJIbI ONPEACIICHUS
UX WHBAPUAHTHBIX XapPaKTEPUCTUK. MeETO/] MEepEeXOJHbIX XapaKTEPUCTUK U
cnekTpanbHbid MeToa. Koadduiment nepenaun u nmpeoOpazoBaHue CIIEKTpa
CUTHaJla YCUWIUTEIbHBIM YCTPOUCTBOM. OnucaHue METOA0B, UX JOCTOUHCTB,
HEJIOCTATKOB M 00JIACTH MPUMEHEHHSI.
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OCHOBHbIE KA4YE€CTBEHHbBIC IOKA3aTed W XAPAKTEPUCTUKU YCHIMTEIbHBIX
yctpoictB. Ilepexomnas, aMIUIMTYJIHO-4acTOTHas U  (pa3o-yacToTHas
XapaKTEPUCTUKU YCUIUTEIBHOTO YCTPOMCTBA M UX B3aMMOCBS3b. JIMHEWHbIE
MCKQKEHUSI: 4acTOTHBIC U (Da3oBbie. [[pUurHbBI TMHEHHBIX UCKAKEHUU.

DNEeKTPOHHBIEC YCTPOMCTBA C MOCTOSHHBIMU MapaMeTpaMu (MHBapUaHTHBIE BO
BpEMEHH) M WX MareMmaruueckue mojenu. [IpencraBieHne 3IeKTPOHHBIX
nerne MHBApUAHTHBIX BO BpeMeHM B (opMe MOCiIeI0BaTeIbHOCTH
AJIEKTPOHHBIX Ienel (3BeHbeB) 1-ro ¥ 2-10 MOpsAKOB. 3BE€Hbs 2-TO MOPSIKa,
UX TepelaTovyHble  XapaKTepUCTHKU, KOIPPUIMEHTH Teperadyd u
PA3HOBHUIHOCTHU MX aMIUTUTYAHO-YaCTOTHBIX XapaKTEPUCTHK.

OCHOBHBIE Kauye€CTBEHHbIC MOKA3aTeId M XapaKTEPUCTUKU YCHIUTEITbHBIX
yctpoicTB. KoadduimeHT ycuneHuss no TOKy, HaOpsDKEHUIO M MOIIHOCTH.
Pexxum "Oosbiioro" curHana, aMIUIMTyIHas XapakTepuctuka. HenuHelinbie
uckaxenus. lllympr B ycunutensx. JlMHaMuuecKWil Juana3oH BXOJHBIX
CUTHAJIOB

OOpatHast CBSI3b B YCWIMTEIBHBIX YyCTpOWCTBax. Bumbl oOpaTHOW CBS3H.
3aBucuMocTh kod(pdurmenta ycuienus ycuwiaurens ¢ OC K, ot

ko3 dunmenta yeunenus yeuurens 6e3 OC K u kosdduimenra nepegadn
nenu OC g . llonoxurenbHas W oTpuuareiabHas oOpaTHas CBA3b M €€

BIIMSIHUE Ha K

Bmusane OC Ha cTabmibHOCTH KO3(DPUIIMEHTAa YCUICHHS, HEIUHEIHBIC
VMCKQ)XECHUS, BXOJHOE€ U BBIXOJHOE CONPOTUBIICHUA. JlocTOMHCTBA U
HEJIOCTATKHU TOJIOKUTEIBHOM U OTPHUIATEIbHOW OOpaTHOM CBA3M U 00JACTh
UX IIPUMEHECHUS.

YceunutenbHBIA Kackag ¢ OOMMM SMHUTTEpOM. MeXKacKaJHble CBSI3H.
Yceunutenbabie kackagpl ¢ RC - cBsa3samu. CxeMOTEXHUYECKas: peaid3alius
yecwmrensHoro ¢ RC - cBsa3samu. Onucanue mnpuHOUNAG  PadoTHI,
JUHAMUYECKass  XapakTepucTuka. Pacduer koddduiMeHTa  yCHUICHHS
YCHWJIMTEIBHOTO KacKaja ¢ OOIIMM SMUTTEPOM Ha CPEIHUX YACTOTaX

OCHOBHbBIE KAUYE€CTBEHHBIC II0KA3aTeId U XAPAKTEPUCTUKHU YCHIMTEIbHBIX
YCTPOMCTB. Y CTPOWCTBA MHBAPUAHTHBIE BO BPEMEHU U METO/IbI OIIPEICIICHUS
UX WHBAPUAHTHBIX XapaKTEPUCTHUK. MeEToJ MEepEeXOJHbIX XapaKTEPUCTUK U
cnekTpanbHbiii MeToa. Koadduiment nepenaun u nmpeoOpazoBaHue CrieKTpa
CUTHaJla YCWIUTEIbHBIM yCTPOUCTBOM. OnucaHue METOA0B, UX JOCTOUHCTB,
HEJIOCTATKOB M 00JIACTH MPUMEHEHHUS

OCHOBHbBIE KA4YE€CTBEHHBIC II0KA3aTeId U XAPAKTEPUCTUKU YCHIMTEIbHBIX
yctporctB. Ilepexomnas, aMIIUTyIHO-4acTOTHas U  (pa3o-yacToTHas
XapaKTEPUCTUKH YCHWIMTEIBHOIO YCTPOMCTBA U UX B3aUMOCBS3b. JIMHEHHbBIE
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UCKaXXEHUS: 4acTOTHbIE U (pa3oBbie. [IpuUMHbI TMHEHHBIX UCKAKEHUN

DNEeKTPOHHBIE YCTPOUCTBA C MOCTOSTHHBIMU MapaMeTpaMu (MHBapUAHTHBIE BO
BpEMEHH) M WX MareMmartuueckue mojenu. [IpencraBieHue 37IeKTPOHHBIX
nerne WHBApUAHTHBIX BO BpeMEHHM B (opMme MOCIen0BaTeIbHOCTH
AJIEKTPOHHBIX Ienel (3BeHbeB) 1-ro M 2-10 MOPsAKOB. 3BE€Hbs 2-TO MOPSIKa,
UX TepelaTovyHble  XapaKTepUCTHKH, KOIPPUIMEHTH Tepenadyd u
Pa3HOBUHOCTHU UX aMIUTUTYAHO-YAaCTOTHBIX XapaKTEPUCTHUK.

MexkackanHble CBA3U U IIyTH IIOCTPOCHUS YCUIIUTEIEH IOCTOSHHOIO TOKA.
CriocoObl OpraHu3alyy TajdbBaHUYECKON CBS3M MEXAYy KacKalaMu, HX
JIOCTOMHCTBA U HEJNOCTaTKU. J[peild Hyiis, IPUUMHBI €r0 BO3HUKHOBEHUS U
IIyTH YMEHBIICHUS

JHudpdepeHunanbHblii  yCUJIMTENBHBIA  Kackal.  OJEKTpOHHas  cXxema
UJCATIBHOTO YCWINTENBHOIO Kackaja M MPUHLUI ero paboTbl. OCHOBHBIE
IPEUMYIIECTBA, 0COOEHHOCTH U HOTPELTHOCTH peanbHOro
T pepeHInanTbHOTO YCHIIUTEIBHOTO KacKaaa.

OHGpaHI/IOHHLIﬁ YCHIIUTCIIb. YCTPOﬁCTBO. OCHOBHBIE KauyeCTBEHHBIC
IMOKAa3aTCJIK N XAPAKTCPHUCTHUKU. IlonsitTue o MAakKpoMoOACIn H CXCMbI
3aMCIICHU:A OIICPAITMOHHOI'O YCHUIIUTCIIA.

qDYHKHI/IOHaJ'IBHBIe Hp606pa3OBaT€JIH Ha OCHOBC OIICPAIIMOHHOI'O YCHIIUTCIIA.
I[Ba OCHOBHBIX BKIIOYCHHA OIICPAIHMOHHOI'O YCHIINTCIIA. HOBTOpI/ITeJIB
HaIIPAKCHUA.

@OyHKIIMOHAIbHBIE MPE0Opa30BaTeId HA OCHOBE ONEPAIMOHHOTO YCUIIUTEIIS.
NHBepTUPYIOIIMIA U HEUHBEPTUPYIOIIMN cymmaTop. CXeMbl W BBIBOJ
PACYETHBIX COOTHOIICHUH.

@OyHKIIMOHAJIbHBIE MPE0Opa30BaTeId HA OCHOBE ONEPAMOHHOTO YCUIIMTEIIS.
Komnaparop. DnexTpoHHas cxema, IpUHIUI pabOThl U IPUMEHEHHE.

OyHKIMOHAJIBHBIE TTPe0Opa3oBaTEI HA OCHOBE OMEPAIMOHHOTO YCUIUTENS.
HNuterpatop u auddepeHimaTop: MEKTPOHHBIE CXEMbI, BBIBOJ PACUETHBIX
COOTHOIIICHUI.

Meron anamorosoro mojenupoBanusi. AxkruBHbele R u RC monocoBble
(GUIBTPBHI.

HMctounuku BTOPUYHOI'O IIMTAHU. Ha3HaquI/Ie, TUIIOBAsA CTPYKTYpHasi1
cxema. OCHOBHBIE KaueCTBESHHBIC ITOKA3aTEIN U XApPaKTCPHUCTHKHU.

HMctounuku BTOPUYHOI'O ITMTAHMA. Pa6orta BBIIIPSAMUTCIISEI HAa AKTUBHYIO H
CMKOCTHO-aKTUBHYIO HAI'PY3KHU. OcHOBHBIC pPaCYCTHBIC COOTHOIIICHUSI.
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44 VctouyHuku BTOpUYHOTO TuTaHusA. [laccuBHBIC criakuBaroniue (UILTPHL:
€MKOCTHO-aKTUBHbIC, HWHAYKTUBHO-aKTUBHbIE WM WHIYKTUBHO-EMKOCTHBIE.
OCHOBHBIE PACYETHBIE COOTHOLLICHHS.

45 MHcrounuku  BTOpUYHOrO  muTaHus.  CTaOuiaM3aToOpbl  HANPSIKEHHS.
[Tapamerpuueckuii cTaOWAM3aTOp HANpPSDKEHUs  (DJIEKTPOHHAs  CXema,
IPUHIUI (YHKIIMOHUPOBAHUS " pacyeTHbIC COOTHOILEHUS).
KomneHcallMoHHbI  cTa0WiIn3aTop HampsDKEHUs  (QJIEKTpOHHAs —CXeMa,
OPUHLUI (PYHKIMOHUPOBAHUS U PACUETHBIE COOTHOLLIECHMUS).

46 McTouHMKM BTOPHUYHOTO mNHTaHuA. KioueBoil cTaOMiM3aTop HampsHKEHUS
(omexTpoHHass ~ cxema, NpuUHIUN  (QYHKIUOHUPOBAHMS,  pPACUETHBIE
COOTHOIIICHHUS ).

6. ®OHJI OLIEHOYHBIX CPEJACTB JJISI IPOBEJAEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIUXCS MO
T COUILINHE

cI)OH,Z[ OLOCHOYHBIX CPCACTB AJIA ITPOBCACHUA HpOMG)KYTO‘-IHOﬁ aTTcCTalnu
06yan01uch;1 IO IUCHHUILINHE 110 PCIICHHIO Ka(l)eI[pBI O(bopMJIeH OTACJIbHBIM
IMPUIIOKCHHUCM K pa6oqep”1 ImporpamMme.

7.NIEPEYEHb OCHOBHOM " TONNOJHUTEJBbHON YYEBHOHN
JUTEPATYPBI, HEOBXOJUMOM JIJISI OCBOEHUS JUCHUTIIJINHBI
a) OcHoBHas JiUTEpaTypa
DNeKTpOTeXHUKA [ DNEeKTPOHHBIN yueOHuK] : ydebHoe mocodue. T. 1 :

Onektporexuuka / B. JI. Jluxades. - 2010. - 553 c. - Pexxum gocrymna:
http://www.iprbookshop.ru/8635

DneKkTpoTexXHUKa [ DNeKTPOHHBIN yueOHuK]| : yyebHoe mocodue. T. 2 :
Onektporexuuka / B. JI. Jluxaues. - 2009. - 448 c. - Pexxum gocryma:
http://www.iprbookshop.ru/8637

DJIEKTPOTEXHUKA U AJIEKTPOHUKA [ DNEKTPOHHBIN yueOHuK]| : yueOHuk. T. 1 :
OnekrpoTexHuka u 3nekrponuka / 10. E. baduues. - 2007 - Pexxum moctyma:
http://www.iprbookshop.ru/6640

0)/lonmosiHMTEILHASI JIUTEPATYpPa
4. DNeKTpOTEeXHUKA U DJICKTPOHUKA : yue0.-MeTo. KoMIUIeKC / cocT.: A. JI.
Bunorpanos, M. E. Escees, B. H. [Ipokodses. Y. 1 : Onexrporexuuka. - 2007. - 374,

[]ec.
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5. DIIEKTPOTEXHHUKA U DJIEKTPOHUKA ;| YIEOHO-METOMIECKII KOMIUICKC,
UH(POPMAITMOHHBIE PECYPCHI TUCITUTUIMHBI, METOINIECKUE YKa3aHUS K BHIMIOJTHEHUIO
nabopaTtopHbix padot. . 1 : O6mias anektpoTexHuka / denep. areHTCTBO 10
oOpa3oBanu1o, ['oc. 00pa3zoBar. yupexxaeHue Boicil. mpod. oopazosanus, C3TV,
Kad. OTudM. - U3a-so C3TY, 2008. - 71 c. BKiIt04. 00JI. C.

6. DICKTPOTEXHUKA U DJICKTPOHHKA, 4. 2. : y4e0.-METO/I. KOMILIEKC, HHPOPM.
peCYPCHI AUCIUILTHHBI, METO/I. YKa3aHHsI K BBITTOJIHEHHUIO J1a0. padot / Denep.
areHTcTBO 1o oopazoBanuio, C3TY, Kad. DTudM. - U3n-o C3TVY, 2008. - 35, [1]
IIporpammHoe obecnieueHue

1. TIIIT MS Office 2010

2. TekcroBbil pegakTop brokHoT
3. bpay3zeps! IE, Google Chrome, Opera u ap.

8. MIEPEYEHL PECYPCOB UH®OPMAILIMOHHO —
TEJEKOMMYHUKAIIMOHHOWM CETHA "UHTEPHET", HEOBXOIUMBIX
JUIST OCBOEHMSA IV CHMTLIAHBI

1. DnexrponHas nHbopmMaloHHO-o0pa3zoBarensHas cpega AHO BO "C3TV"
(OUOC C3TY) [DnexTpoHHbIH pecypc]. - Pexxum goctyma: http://edu.nwotu.ru/

2. Yuaebno-undpopmarmorusiii ientp AHO BO "C3TVY" [DnekTpoHHBIN pecypc].
- Pexxum nocryma: http://lib.nwotu.ru:8087/jirbis2/

3. DnexTpoHHO-OMOmMoTeyHas cucrema IPRboOKS [DnekTponHbIi pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4. MudpopmanmonHas cuctema "EauHoe OKHO A0cTyna K 00pa3oBaTeIbHbIM
pecypcaM” [ DneKTpoHHBIH pecypce]. - Pexxum mocryna: http://window.edu.ru/

5. MHdpopMaloHHasi CUCTEMBI IOCTYMA K 3JIEKTPOHHBIM KaTajoraMm OMOIMOTeK
cdepst oopazopanus u Hayku (MC DKBCOH)[DnexTponnsiii pecypc]. - Pexxum
nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO IMCHUIIJIMHBI

[Tpu u3yyeHnn yueOHOM TUCIUIUIMHBI CTYIE€HTY HEOOX0AUMO
PYKOBOJICTBOBATHCS CICAYIOLIMMU METOIUYECKUMH YKa3aHUSAMH.

9.1. Ilpu u3yueHnur TeMbI U3 MOJIYJISI IOBTOPUTH JICKITMOHHBINA y4eOHBII
MaTepHal, U3y4YuTh PEKOMEHI0BAHHYIO TUTEPATYpPy, a TAaKKe y4eOHbII MaTepual,
HaXOJSALIMNCS B YKa3aHHBIX HH(OPMAIIMOHHBIX pECypCax.

Ha 3aBepiaroiiem srarne u3ydeHust TEMbl HEOOXOIMMO, BOCIIOIb30BABIINCH
MPEIVIOKEHHBIMHA BOIIPOCAMM JIJI1 CAMOKOHTPOJISA, Pa3MEIIEHHBIX B JIEKTPOHHOU
uHpopmanmonHon odbpaszoparenbHol cpene (QMOC), mpoBepUTh Ka4E€CTBO YCBOCHHUS
y4eOHOro Marepuania.

B cnydae 3aTpyiHEHHS B OTBETaX Ha MTOCTABJIEHHBIE BOIIPOCHI PEKOMEHIYETCS

MOBTOPUTH YUe€OHBIM MaTepual.
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9.2. [locne uzydeHus MOAYINS JUCIUIUIMHBI HEOOXOIMMO TPOUTH
KOHTPOJIBHBIN TECT IO JAHHOMY MOJYJIIO C LIEJIbIO OLICHUBAHUS 3HAHUH U MTOJTy4YEHUs
OaJLIoB.

9.3. [locne nzydeHnus Moyl MPUCTYIUTh K BBIMOJIHEHUIO KOHTPOJIbHOU
paboThl, PYKOBOJCTBYSICh METOJUYECKUMU YKa3aHUSIMHU.

9.4. B 3aBepiieHNM U3y4eHHUs] y4e€OHOM TUCHUIUIMHBI B CEMECTPE CTYIECHT
00s13aH MIPOUTHU NPOMEKYTOUHYIO aTTecTalio. Bua mpoMexyTo4Hol aTTecTaluu
ornpeaensieTcs pabounM ydeOHbIM miaHoM. PopMma MpoBEACHUS TPOMEKYTOUHON
aTTeCTallii — KOMIBIOTEPHOE TECTUPOBAHHE C UCTIOIB30BAHUEM
aBTOMATU3UPOBAHHOMN CHCTEMBbI TECTUPOBAaHUS 3HaHUU cTyaeHTOB B DOC.

9.5. K mpoMexyTouHO#l aTTecTalu JOMyCKAIOTCS CTYACHTHI, BBITOJHUBIIUE
TpeOoBaHUs paboyero ydeOHOro IjaHa W HaOpaBIIME JOCTATOYHOE KOJIUYECTBO
OaoB 3a yueOHyI0 paboTy B COOTBETCTBHUHU C OAJUTBHO-PEUTHHTOBON CHCTEMOM.

10. MEPEYEHB HHO®OPMALIMOHHBIX TEXHOJIOT Ui,
WCHOJb3YEMBIX IPU OCYIIECTBJAEHUU OBPA30OBATEJIBHOIO
MPOLECCA MO JUCLHUTIMHE

[Ipu ocymecTBieHUH 00pa30BaTENBHOTO TMpolecca MO  TUCIUIUINHE
UCTIONB3YIOTCS ClIeAyomre HHOPMAIMOHHBIE TEXHOJIOTHH:
10.1. Internet — TexHoJiOTHM:
(WWW (aurn. World Wide Web — Becemupnas [Taytuna) — TexHosiorust paboTsl B
CETH C TUIEPTEKCTaMH;
FTP (anru. File Transfer Protocol — npotokon nepenaun ¢paiinoB) — TEXHOJIOTUS
nepeayu no ceTu (aiisioB Mpou3BOJIbLHOTO hopMarTa;
IRC (anr. Internet Relay Chat — moouepeanblii pa3roBop B CETH, YaT) — TEXHOJIOTHS
BEJICHUSI IEPETOBOPOB B peajbHOM MaciiTabe BpeMEHH, Aarollas BO3MOKHOCTh
pasroBapuBaTh C IPYTUMHU JIFOJIEMHU 10 CETH B PEKUME MIPSIMOTO JHAIIOTA;
ICQ (anrx. I seek you — s unry Te6si, MOXKHO 3amucaTh TPeMsl yKa3aHHBIMUA OYKBaMH )
— TEXHOJIOTUsI BEJICHUsI IEPErOBOPOB OJIMH Ha OJMH B CHHXPOHHOM PEKUME.
10.2. /lncTaHHOHHOE 00yUYeHHe ¢ UCTIOJIb30BaHHEM Juoc Ha maaTdopme moodle.
TexHonorust MyJIbTUMEIUA B PEKUME TUATOTA.
TexHomOrHsT HEKOHTAKTHOTO HWH(MOPMAIMOHHOTO B3aWMOJICHCTBUS (BHPTYyadbHBIC
KaOWHETHI, TabopaToOpun).
['unepTexcToBass TEXHONOTHs (IJIEKTPOHHBIE YYEOHUKH, CIPABOUYHUKH, CIIOBApPH,
SHIIMKJIOICINH ).

11. ONUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3blI,

HEOBXOJUMOMU JJI51 OCYIECTBJIEHUSA OBPA3OBATEJBHOI'O
MMPOIIECCA IO YYEFHOM JUCIUILINHE

1. BupTyanbHble aHAJIOTH CICIIHATN3UPOBAHHBIX KAOMHETOB M JTAOOPATOPHUHA.
2. bubnuorexka.
3. CnpaBouHno-npaBoBas cuctema KoncynsranT [lnroc.
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4. DnexTpoHHas HHPOPMAITMOHHO-00pa30BaTeNbHas Cpeja YHUBEPCUTETA.

5. JlokanwpHas ceThb ¢ BbBIXOJ0M B I/IHTepHeT.

12. BAJUIBHO-PEUTUHI'OBASI CHCTEMA OLIEHKHA 3HAHUH
JTUCHUIIIIUHBI «3JIEKTPOTEXHUKA U DJIEKTPOHUKA»

CDOpMPIpOBaHI/IG OOCHKH TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe}KYTO‘{HOﬁ

aTrTeCTallu I10 UTOraM OCBOCHUA NUCHHUINIMHBI OCYIONCCTBILACTCA C MCIIOJIB30BAHHCM

0aJIbHO-PEUTUHIOBOM OLIEHKH pabOThI CTYICHTA.
12.1. Yactb 1 «I1eKTPOTEXHUKA»

Bua yueO6Hoi1 padoThl, 32 KOTOPYIO CTABATCHA 0aJ1JIbI

IV
=
=
o

Yyactue B Online 3aHsATHSX, IPOCITYIIMBAHUE BUICO JICKITUH

KoHTpouibHBIN TECT K pazaeny 1

KoHTpoJIbHBIN TECT K pa3zaeny 2

KoHTpoJIbHBIN TECT K pazaeny 3

KOHTponbHBIN TECT K pazaeny 4

KOHTpOIBHBIN TECT K pazaery 5

[TpakTrueckue padoTsl 1-3

N

JlaGoparopHas paboTa

JlaGoparopnas pabota 2

KOHTPOJIBHASA PABOTA

HUTOI'OBBIA KOHTPOJIbHBIN TECT

BCEI'O

ellelleolileolleollellellellellie]llelleoli-)

1
RPWW A PRPRPOWOWWWW O

ellelle]
o

BOHY CbI(6amib1, KoTOpbie MOTYT OBITH J00aBiieHb! A0 100): | Gaibl
- 32 aKTUBHOCTh 0-10
- 3a yuactue B OJIMMITNA JIE(B 3aBUCHUMOCTH OT 3aHATOTO

MECTa) 0-50
- 3a yyactue B HUPC (B 3aBucuMocTH OT paboThi) 0-50

- 32 opopMIIeHHE 3a8BOK Ha MOJIE3HbIE MOJICTTH

(par.ipetoskeHus ) mu(par. mpeII0KESHUS ) 0-50

OueHka 1o KOHTPOJILHOM padore

KonuuecTBo
Ounenka O6ayuIoB
OTJINYHO 27-30
XOPOIIIO 23 - 26
YIAOBJIETBOPUTEIBHO 18- 22
HEYIOBJIETBOPUTEIIHLHO MeHee 18
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BbaaabHas nikaJia oneHKu

Ouenka(3ayer) bajuibl
— 3ayTeHo 51-100
— He 3aureno meHee 51

12.2. YacTb 2.2JIEKTPOHUKA

Buj yueOHoi1 paGoThl, 32 KOTOPYIO CTaBATCHA 0aJLIbI | 0aJ1JIbI
Yaactre B online 3aHATHSX, TPOCTYITMBAHUE BUIEO
JEKIUHU

KoHTposnbHEI TECT K pazaeny 6

KoHTposbHbIi TECT K pa3aeny /

KoHTpousbHBIil TECT K pa3aeny 8

KoHTposbHbIil TeCT K pazaeny 9

o|o|o|o|lo|o|o|o|o
|
P lww||og|o|or|or|on

JlaGoparopHas pabota 3 —15
KOHTPOJIBHAS PABOTA - 30
UTOTrOBBIA KOHTPOJIbHBIN TECT - 30
BCEI'O - 100
BOHY CbI(6amibl, koTOpbie MOTYT OBITH 100aBieHbI 40 100): | Gasibl
- 32 AKTUBHOCTh 0-10
- 3a yuactue B OJIMUMIINA JIE(B 3aBUCMMOCTH OT 3aHSTOTO
MECTa) 0-50
- 3a yyactue B HUPC (B 3aBucuMoOCTH OT paboThI) 0-50
- 32 opopMIIeHHE 3a8BOK Ha MOJIE3HbIE MOJICITH
(pat.mipeasioskeHus ) nu(pai. npeI0KeHs ) 0-50

OuneHka Mo KOHTPOJILHOM padoTre

Konunuectro
Ouenka 0aioB
OTJINYHO 27-30
XOpOIIO 23 - 26
YIIOBJIETBOPUTEIBHO 18- 22
HEYJOBJIETBOPUTEIHHO MeHee 18

baaabHas nikaJia oneHKHu

Onenka (3K3aMeH) bajuibl
OTJINYHO 86 — 100
XOPOIIO 69 — 85

YIOBJIETBOPUTEIIHHO 51 - 68

HEYJOBJIETBOPUTEIHHO MeHee 51
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IIpnaoxenne

K paboueii mporpamme

y4eOHOM TUCHUIIIMHBI

«OIEKTPOTEXHUKA U DTEKTPOHNUKA

0 HAIPaBJICHHUIO OATOTOBKU

27.03.04 VYmnpasieHue B TSXHUIECKUX CHCTEMaX

®OH/I
OIIEHOYHBIX CPEJICTB

1. Ilepeuyenn GpopMupPyeMBbIX KOMIIETECHIIUMH

oowenpogpeccuonanvusie (OIIK)
Kon HanmenoBanue u (WIn) ONUCAHUE KOMIIETEHIMHT
KOMIIETeHIIH U
OIIK-2 CIOCOOHOCTBIO  BBIBISITH E€CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOJeM,
BO3HUKAIOIIUX B XOJ€ MpodeccHnoHaNbHON NesTeNbHOCTH, MPUBIEKATh s
WX PEIIECHUs COOTBETCTBYIONINI (M3MKO-MAaTEMATHYECKU arapaT
OIIK-3 CHOCOOHOCTBIO pelaTh 3aJauyd aHalu3a W pacyeTa XapaKTepUCTUK
AIEKTPUYECKUX LETICH
Ilpogpeccuonanvnuie (I1K)
Koo
Haumenoeanue u (unu) onucanue KomnemeHyuu
KomnemeHyuu
CIOCOOHOCTBIO MMPOU3BOAUTH PACUETHI M MPOSKTUPOBAHUE OTAETBHBIX
OJIOKOB ¥ YCTPOWCTB CHCTEM aBTOMATH3AIlUU U YIIPABJICHHS U BEIOMPATH
IIK-6 CTaH/JapTHBIEC CPE/ICTBA aBTOMATUKU, U3MEPUTENHHOM U BHIYMCIUTEIBHON
TEXHUKH I IPOEKTUPOBAHKS CUCTEM aBTOMATH3alUK U YIIPABIICHUS B
COOTBETCTBUU C TEXHUYECKUM 3aJlaHuEM
TOTOBHOCTBIO YU4aCTBOBATh B pa3padOTKE U U3TOTOBJICHUM CTEHJIOB IS
IIK-13 KOMILIEKCHOM OTJIAJIKK U UCIIBITAHUI MPOrpaMMHO-aNapaTHbIX
YIPaBJISIOMINX KOMIUIEKCOB

2. IlacnmopTt ¢doHIa OLIEHOYHBIX CPEACTB

Kon
Ne KonTponupyemsie paznenst KOHTPOJIUPYEMOM Haumenosatue
n/n | (TeMbl) IUCUUTIIMHBI KOMITETSHIINH (UITH €€ OTIEHOTHOTO CPEICTBA
4acTu)
1 Pazgen 1. Dnexrpuueckue OIIK-2; OIIK-3, Kontponbnsiii TecT 1
nenu. IlocTosHHBIN TOK ITK-6, TTIK-13
2 Pasnen 2. JIunelnsle nemnu OIIK-2; OIIK-3, Kontponbnslii TecT 2
CUHYCOUJIAJILHOTO TOKa [1K-6, ITK-13
3 Pasgen 3. Henuueitasie OIIK-2; OIIK-3, KonTpomnbHsiii TecT 3
DIEKTPUYECKUE U MATHUTHBIE [1K-6, TTK-13
LEenu
4 Paznen 4. Dnexrpuueckue OIIK-2; OIIK-3, Konrtponbusiii TecT 4
MAaIIUHBI ITK-6, TTIK-13
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5 Paznen 5 Dnexrpuueckue OI1K-2; OIIK-3, Kountponbubiii TECT 5
W3MEPEHHS U PUOOPHI I1K-6, T1K-13
6 Pasnensr 1 -5 OIIK-2; OIIK-3, KontponbHas padora
ITK-6, ITK-13
7 Paznen 6. OcHOBEI OIIK-2; OIIK-3, Kountposnbublii TECT 6
AIIEKTPOHUKHU I1K-6, TT1K-13 Kontponbublii TECT 7
KonTponbuslil TECT 8
KonTposbHblii TECT 9
8 Pasgensr 1 - 6 OIIK-2; OIIK-3, HToroBbiii KOHTPOJIBHBIN TECT
[1K-6, ITK-13 KonTposnbhas padora
[IpakTuueckas pabora
JlaboparopHast pabota

3.Iloka3zaTe/iM M KPUTEPUH OLIEHUBAHUS KOMIIETEHIMH 10 3TanaM (popMUpoOBaHUs

OIMMCAHHUE IIKAJ OLICHUBAHUA

Tlokasarenn Kputepun oueHuBaHus Pe3yJbTATOB 00y4eHHs
Jransl JOCTHKEHHSA
OCBOEHHS 3aJ]aHHOTO YPOBHS
KOMIIeTe- OCBOCHUS
HIMH KOMITCTEHIINH 1 2 3 4 S
3uarb( OIIK-2; He | 3naer 3HaeT MOHATHA | 3HACT IOHATHA, 3HaeT U yMeeT
OIIK-3, 3H | HEKOTOpbIE U OIpefIeTICHNs, | ONpeneNeHus, UCIIOJIb30BaTh
[TK-6, TIK-13) aeT | MOHATHUSA U ¢busnyeckue busnyeckue 3HAHUA
TOHSTHUS U OIIPEACIICHHs, | OCHOBBHI U OCHOBBI U (busnyeckux
oTpeieNeHus, HO HE 3HAKOM | IMPUHIIUIBI TPUHLIUIIBI OCHOB H
-pusnueckue c paboTsl, pabotsl. YMmeer NPUHLUIIOB
OCHOBBI U HNPUHLUITAMHA METOJIbI HCTIONb30BaTh paboTsl,
MPUHIUIIBI PaboTHI, paborTsl, pacdera, HO HE | 3HaHUS IIPH METO/IBI
-METO/bI pacyera u METOlaMH yMmeer peLIeHUH 3a/1a4. pacyera n
. aHaNIN3a, pacuera HCTIONIb30BATh 3HaeT OCHOBBI aHaM3a.
Tepsiii -OCHOBBI ux Juist JIEKTPOHUKH, HO | 3HAaeT OCHOBHI
orart JNEKTPOHUKH U pemieHus 3aqa4 | He 3HaeT JJIEKTPOHUKH U
INEKTPUIECKUX HNCTOYHHUKOB INEKTPUUECKUX
U3MEepeHuil; MIOIPELIHOCTH U3MEpEHMUI],
-OCHOBBI TU(POBOI U3MepeHui OCHOBBI
AIIEKTPOHUKH, uudposoit
MHUKPOIPOLIECCOPHBI 3JIEKTPOHUKH.

€ YCTpOMCTBA;
-TIOHATHS CPEICTB,

HNmeeT noustue
0 CpeAcTBax

00BEKTOB, o0beKTax u
HCTOYHHKOB HCTOYHHKAX
MOTPENTHOCTH MOTPEITHOCTH
U3MepeHuil HM3MEpEeHui.

30




Ymerpb He | Ommbaercs B Ymeer YmMmeer Ymeer
(OIIK-2; OIIK-3, yM | BBIOOpE OTIPEJICITUTh MIPUMEHUTD TIPUMEHSTH
I1K-6, T1IK-13) €eT | IpUMEHEHUs TPaBUIIBHOCTh MOJTy4EHHBIE TOJTy4YeHHbIE
TIPUMEHSTD 3HAHUH I WCTIONB30BAaHUS | 3HAHUA, 3HaHUS.
TIOJTy9ICHHBIC 3HAHUS JATBHEWIIeT0 | TMOJYYeHHBIX TIPaBUIIBHO
JUTS U3y4eHUH H3YYeHUS. 3HAHUH I BEIOMpaeT
Bropoii starn TOCTIETYFOIITIX JATFHEHIIIeTOo METOIBI
JICIIUTUINH, W3YYCHUS, HO pacueToB, HO
HCTIOJIB3YIOIINX HE MOXET omudaeTcs B
TECOPHIO OpPUCHTUPOBATh | MPUMCHCHUU
3NEKTPOTEXHUKH U csi B MOJTYYCHHBIX
MPOMBIILICHHBIC MPUMCHCHUHN TEOPETUICCKUX
3JIEKTPOHHBIC TEOPHH. 3HaHUIA.
YCTpOiicTBa
He | ITmoxo Bnangeer Bnageer Bnaneer
Baanern BI | BIameeT OCHOBHBIMH OCHOBHBIMH TTOTyICHHBIMA
(OIIK-2; OIIK-3, anx | OCHOBHBIMH MOHATHAMHA U MOHATUAMHA U 3HAHUSIMH B
IK-6, TTK-13) €eT | MOHATUSAMH U OTIpEeNIeNICHUSIM | OTIPENEeNICHUSIMH, | TIOJHOM 00BeMe
OCHOBHBIMH OTIpeIeIIeHUS 1, METOJIaMH METOaMHU ¥ TIPaBUIIEHO
TIOHATHSIMHA U mu. He pacdeToB pacueTos, MIPUMEHSET UX
OTPEICIICHUSIMH; BIIaJICCT JMIEKTPUUYCCKUX | MPABHIBHO Ha MPaKTHKE.
-METOJaMU METOAaMHU U MariuTHbIX MOXET
pacueroB pacueroB u Lenen, HO He NPUMEHATh UX Ha
TpeTI/Iﬁ QJICKTPUUYCCKUX I/Iv OKCILTyaTaluu BJIaCCT IMpaKTUKE,
Sran MarHUTHBIX IICTICH, 0COOCHHOCTSIMH | BJajceT
pacueTaMu pacdera 0COOCHHOCTSIMH
SIEKTPOHHBIX QIEKTPOTEXHUY | pacdeTa
YCTPOKCTB; eCKUX | AIIEKTPOTEXHIYEC
AIEKTPOHHBIX KX 1
YCTPOHCTB. AIEKTPOHHBIX

YCTpPOICTB, HO HE
MOJKET
MIPaBUIIBHO
MIPUMEHHUTH UX Ha
IIPAKTHKE.

1. IIkajabl OLECHUBAHUSA
(6ayTbHO-PEUTHHTOBAsI CUCTEMA)

12.1. Yacrp 1 «JIeKTPOTEXHUKA»

Buj yueGHOM paboThI, 32 KOTOPYIO CTaBSITCS OaLIbI Oaubl
VYyactue B online 3aHATHSAX, TPOCTYIIMBAHUE BUJICO JCKITUH 0-5
KoHTponbHBIH TecT K pazgeny | 0-3
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KoHTponbHBIH TECT K pazaeny 2 0-3
KoHTpoJbHBIH TECT K pazzaeny 3 0-3
KoHTposbHBIHN TECT K pa3aeny 4 0-3
KoHTpOJBHBIH TECT K pa3aeny S 0-3
ITpakTnueckue pabotsl 1-3 0-12
JlaGopaTtopnast pabora 1 0-4
JlaGopartopHnast pabota 2 0-4
KOHTPOJIBHAS PABOTA 0-30
UTOI'OBbI1 KOHTPOJILHBINA TECT 0-30
BCEI'O 0 -100
BajbHas mKaJjia OneHKn
MuHuMAaJIbHBIH 02J171 10NYCKA K 3a4eTy He menee 51
— 3ayTeHo 51 -100
— He3saureno MeHee 51
12.2. Yactp 2 «I1eKTPOHUKA»
Buj yue0Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIBI 0aJJ1bI
VYuactue B Online 3aHATHSIX, MPOCTYIIIMBAHKE BUICO JICKIUH 0-5
KoHTponbHBIH TeCT K pazzaerny 6 0-5
KonTponbHblil TeCT K pazaeny 7 0-5
KonTponbHblil TECT K pa3aeny 8 0-5
KoHTpomnbHbIi TecT K pazaeny 9 0-5
JlaGopaTopHas pabora 3 0-15
KOHTPOJIbHASI PABOTA 0-30
UTOI'OBbI1 KOHTPOJIbHBINA TECT 0-30
BCEI'O 0-100
BanabHasi IKaJ1a OlleHKH
OIEHKA (3x3amen) bamusr
HeynosnersopurensHo Memnee 51
Y 10BRIETBOPUTETHEHO 51 - 68
Xoporio 69 - 85
OTan4HO 86 - 100

5. TunoBble KOHTPOJIbHbIE 32IaHUA /1N HHbIEe MAaTePHAJIbI, He00X0AUMBIE JJIsl OLIEHKH
3HAHMH, YMEHHl, HABBIKOB H (MJIH) ONIBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI
(popMHpoOBaHUSI KOMIICTCHIIUI TPH U3y4YeHUH Y4eOHOM NUCHHUILVIMHBI B IIpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOW NPOTrPaAMMBbI
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5.1. 1.TunoBoii BApHAHT 3aJaHUSI HA KOHTPOJIbHYI0 padoTy
1. Cxema coemHeHHUsI 1IETH MMOCTOSTHHOTO TOKa puBeAeHa Ha puc.3. [Tapamerpsr
HJIEMEHTOB IIeTI IPUBEACHBI B Ta01.2.
TpeOyercs cOCTaBUTh CUCTEMY YPaBHEHUH i OMpEeNICHUsI TOKOB B BETBSIX METOJIOM
puUMeHEeHHsI 3aKk0HOB Kupxroda

Puc. 3
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Tobnuya 2

MNocneaMan, NPeanoCAeaHAR MAK TDETHA OF KOHUA Wrdpa Wwrdpa crygexTa 1 2 3 4 5 6 7 8 9 0
Cxema ua puc. 3 a 6 & r a e a b 8 r
BapuaHT cxemsl BxbBUpaeTca no nocneakei uubpe wadpa
E=E=FE, 8 36 34 32 30 100 220 18 20 12 24
Ry, Om 4 B 12 16 20 2418 14 10 6
R;. 0m S 10 15 20 25 3025 20 15 10
R, 0m 2 4 6 8 10 1210 8 &6 4
Inauenna I Ry, Ry, Ry swbupacten no npeanocneanei undpe wedpa
R, 0Om 3 6 10 9 12 1520 12 9 6
=R, Om 20 12 30 16 40 3010 14 15 16
3ranenun 14y, s v 1L BHIBUDAIOTCA NO TPETSER OF KOHWA usdpe wndpa

5.1. 2. TunoBoil BADHAHT 3aJaHUS HA KOHTPOJIbHYIO PadoTy

Jamaua Nu1

Jlaa onnodasnoit MocTopoll eXeMbl BRIpAMuTens ¢ FC craakupBalommnm mac-
CHBHBIM (pUABTPOM (pHC.1) 3aJaHBL MOCTOAHHAS COCTABIAIOLIAS BRITPIMIICH-
HOro Hanpsaenns Uy, NOCTOAHHAS COCTABIMIOWAS ToKa Harpyskn [y u koad-
(hlllllll'ln‘ Y TBCALIH k,, don naveHus NePeTHCNICHHBIX BOJTHYHH NPUBCACHK! 1
rabaunne 1.

Javeuanue: BLINOIHACMBIT BAPHAHT 34841 ONpefesaseTcs nociaeanel undpoi
wudpa CTyaeHTa,
Bananune

[Tonaras conpoTHBACHNE BEHTUAL B OTKPLITOM COCTOSHIN PaBHBIM ), = 1 Owm,
a conporupienne obymorTkn Tpascdopmaropa papasim R, = 5 Om, serancants
peaanEbl emkocrelt C'1 n C'2 u conporusnenue craaxupaiomero pnastpa K.
obecnevnpatomme Tpebyemptit KOaGOUUUEHT yabcannn ky, g, Ha Harpyske. [lpn
pacHeTax YacToTy ceTn npuHsThL papHoit f = 50 I'u.

A - - - 7 ~ Tabanua 1.
[u;qnmu'rm 0 |1 2 [ 3 i | b 6 177 j BT @)“,"
Uy B 10 {1215 [ 20 [25] 20 | 15 | 10 | 15 | 30 |

To, A [0.05]0.1]015]0.08]0.2[0.25]0.150.08(0.10.25
KnadenlO® | 15| 2 |18 3 |2 |15 8 | 1 |05] 1.2
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Pue.] Hpuaunnuansaas 3meETpudeckas cXeMa oaHodaIHOro ABYXIOIYIeDH

0AHOTO BRMpaMuTeas ¢ HC craamnpaommy ¢ IbTPOM

5.2..TunoBoii BapuaHT 3aJaHUs HA PAKTHYECKYI0 padoTy
Yacrtp 1.91eKTpOTEXHHUKA.
Pacuer neneil cMiHyCOMAQIBHOTO TOKA KOMIUIEKCHBIM METOJIOM
Pacuet Tpex(dazHbIX 3NMEKTPUUECKUX IEHei
Pacuer MarHuTHBIX L€l MOCTOSIHHOTO TOKa

5.3.TunoBoii BapuaHT 3aaHUsI HA JJAG0PATOPHYIO PadoTy
Yacrp 1.971eKTpOoTEeXHUKA
1.UccnenoBanue JIMHEHHBIX JIEMEHTOB JIEKTPUUECKUX LIETIEH.
2. VccnenoBanue mocie0BaTEIbHON 3JIEKTPUUECKOM 1IETH .
Yactp 2.9/71€eKTPOHUKA
1.MccnenoBanue cuCTeM UMITYJIbCHO-()Aa30BOTO yIpaBJIeHUs] THPUCTOPHBIX MTpeoOpa3oBarenet

5.4.TunoBoi TecT MPOMEKYTOUHON aTTECTALUM
1. B ocHOBe mipuHITMIIa NeicTBUS TpaHCchopmaTopa jexar?
Bribepute ouH OTBeT.
a. 3akons!l Kupxroga
b. 3akon Oma
C. 3aKOH 2JIEKTPOMArHUTHOW UHTYKIIUU

2. TeTpos OTIMYAETCS OT TPHOA HATUIHEM. ..
BriOepute o1MH OTBET.

a. Karona

b. AHona

C. DKpaHUPYIOLIEH CETKH

d. Ynpasnstomiei ceTku

3. XapakTepucTrKa X0JI0CTOTO X0/1a TeHEpaTopa ¢ HE3aBUCUMBIM BO30OYKICHUEM - 3Ta
3aBUCUMOCTS ...
Boi6epute o1H OTBET.

a. | =f (lnaep)
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b. U=f(1BO35)
c. U= f(IHATP)

4. OOBIYHO ITPH U3MEPEHUH NTEPEMEHHBIX TOKOB M HAIIPSDKEHUH MTPHOOPHI YKa3bIBAIOT. . .
Bribepure oquH OTBeT.

a. cpezHee

b. MrHOBEeHHOE

C. aMIUTUTYJHOE

d. neiicTByromiee

5. I'enepaTop NOCTOSHHOTO TOKA C CAaMOBO30YX/I€HHEM — 3TO F€HEPaTOp, Y KOTOPOro 0OMOTKHU
BO30YK/I€HHS TUTAIOTCS OT. ..
Bribepure ouH OTBeT.

a. HaIPsDKEHUSI CaMoro TeHepaTopa

b. akkyMynsTOpHO# OaTapeu

C. HE3aBHCUMOTO NCTOYHUKA MUTAHUS

6. B aHanoroBeIx npubopax MHAMKALKS NOKa3aHUH MPOU3BOJUTCSA OOBIYHO IIOCPEJCTBOM ...
Boi6epute ouH OTBET.

a. CTPEJIKH

b. mudposoro mucruies

c. LU POBOro AUCILIES U CTPEIIKU

7. OOMOTKa cTaTopa CHHXPOHHOT'O JIBUTATENs OJKI0YACTCS K UCTOYHHKY. ..
Boi6epute ouH OTBET.

a. 0IHO(a3HOr0 MEPEMEHHOT0 TOKa

b. mocTossHHOrO TOKa

C. Tpex(a3zHOro NepeMEHHOr0 ToKa

8. MocTtoBas cxema ogHO(a3HOTO BBIPSIMUTENS CONCPHKHUT. . .
Bri6epute o uH OTBET.

a. 4 nuona

b. 6 tnomxoB

c. 2 quona

d. 3 nuoma

9. TpanchopmaTop BbIIPSIMHUTETS. . .
BeiGepute oauH OTBET.
a. Bempsamiaer Tok
b. 3MeHseT BeIMUnHy IepPEMEHHOTO HaIlPsKEHUS
c. [lognep>xuBaeT NOCTOSHHBIM HaIPsKEHHUE Ha BBIXOJIE
d. YMeHbI11aeT mynbcanuu

10. 3mepuTenu MOTHBIX COMPOTUBICHUH U3MEPSIOT ...
Br16epute of1H OTBET.

a. [TomHOE conpoTHBIEeHHE (MMITEAHC) COETMHEHNS KOHIEHCATOpa MITN KaTyIIKH
WHIYKTHBHOCTH C PE3UCTOPOM

b. ConpoTuBneHue pe3ucropa

c. Bce nepeunciennoe

d. IHIyKTUBHOCTb KaTyIIKU UHYKTUBHOCTH
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6.MeToguueckne MaTepHaJibl, ONpeesouue NPpoueIypbl OlleHNBAHUS 3HAHUIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XapPAKTEPHU3YIOLINX ITANbI
(popMupoBanus KoMneTeHIH A

6.1 VITOroBbIil KOHTPOJIBHBIN TECT JOCTYIEH CTYACHTY TOJIBKO BO BPEMsI TECTUPOBAHHUS, COTJIACHO
PaCIMCaHUIO 3aHATUN UM B YCTAHOBIIEHHOE J€KAHATOM BpEMSI.
6.2. CtyneHT HHPOPMHUPYETCSI O PE3yJIbTaTaxX TEKYIIEH yCIIeBaEMOCTH.

6.3 CtyneHT nonxy4aet uH(HOPMAIIHIO O TEKYIIeH yCIIeBaeMOCTH, HAUMCIICHIH OOHYCHBIX 0allioB U
JIOTYCKE K MPOoILIelype UTOrOBOTO TECTUPOBaHUs OT npenojasaresns uiu B D1MOC.

6.4. Ilpon3BouTCS WACHTUDUKALMS THYHOCTH CTYICHTA.

6.5. Ctynentam, JOMYIIEHHBIM K MPOMEKYTOYHOM aTTECTallUK, OTKPHIBAETCS UTOTOBBIN
KOHTPOJIbHBIHN TECT.

6.6. TecT 3aKpPbIBACTCA CTYACHTOM JIMYHO 11O 3aBCPLICHUN TECTUPOBAHUA WJIM aBTOMATHYCCKHU I10
HCTCUCHNUU BPEMCHHU TCCTUPOBAHUS.
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