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AHHOTaIUs

JucuummmHa « DHepreTHYecKas 3JIEKTPOHUKA» BXOIUT B 00Pa30BaTEIbHYIO MPOTPaMMy
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTEXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnmuna peanusyercs kadeapoit «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TPH  OCBOGHUU  O0OydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIINX
KOMIIETEHIIUH:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUHN 00BEKTOB IIpodeccHoHaIbHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMYECKUM 3aJaHUEM U HOPMATHUBHO-TEXHUYECKOM
JIOKyMEHTalHel»

Conepxkanuve IUCHMIUIMHBI OXBAaThIBAET KPYT BOIMPOCOB, CBsi3aHHbIX C CojepkaHue
JTUCITUIIMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C

- YCTpOICTBa, MPUHIMUNA pPaOOTHl W XapPAKTEPUCTHK MOJYIPOBOJHUKOBBIX TPUOOPOB
SHEPreTUYECKOU DJICKTPOHUKU;

- yCTpoiicTBa, MpuHOMNA pabdoThl U  XapaKTEPUCTHK  IOJYNPOBOJHUKOBBIX
npeoOpaszoBareneil SHEPreTHIeCKON YHEPTHH;

- YCTPOMCTB 3alIUTBl YCTPOMCTB HSHEPre€TUYECKOM HJIEKTPOHUKU OT CBEPXTOKOB U
nepeHanpsHKeHU;

- mpoOJeMbl  3JEKTPOMArHUTHOH  COBMECTUMOCTH  yCTPOWCTB  DHEPreTHYECKON
3JIEKTPOHUKHU.

B o6nactu BocmiUTaHUSA TUYHOCTH OEIBIO ITOATOTOBKH IIO ,[[aHHOI;'I JUCHHUIIIINHE ABJISACTCA
GopMUpOBaHHE OCHOB OOHIEKYJBTYPHBIX M NPO(GECCHOHATBHBIX KOMIETEHIMH  JUIS
NpUOOpPETEHUs] KauecTB, HEOOXOIUMBIX CIELUATINCTY M0 SHEPreTHUYECKON 3JEKTPOHUKE, TaKHX
KaK 1eJIeyCTPEMIIEHHOCTb, OpPTraHU30BaHHOCTH, Tpynorooue, OTBETCTBEHHOCTH,
TpaXXIaHCTBCHHOCTD, KOMMYHHUKAaTHUBHOCTD n CIIOCOOHOCTD K CaMOpPa3BUTHUIO n
camM000pa30BaHUIO U Jp.

[IpenogaBanue JAUCHUILIMHBI TPEAyCMATPUBACT CJCAyIONIHEe (OPMbI OpPTaHU3AINH
y4eOHOro TMpoliecca: JEeKINH, J1abopaTopHble paboThI, CAMOCTOSITENbHAS pad0oTa 00yJarOIIerocs.

[TporpaMMo#i NTHUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs arTecTanus B hopme AudhepeHIInPOBAHHOTO 3a4eTa.

OOmast TpyI0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

S3bIK 00y4YeHus O JUCIUIUIUHE KPYCCKHUI.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE

1.1. Tlenu npenogaBaHus TUCITUTITNHBI

[enpro MTUCHUIUIMHBI ABJISIETCS (POPMUPOBAHHUE Y CTYICHTOB HEOOXOIUMBIX 3HAHHHA H
YMEHUH MO0 COBPEMEHHBIM YCTPOWCTBAM M CHCTEMaM DHEPIreTHYECKOH JIIEKTPOHHKH, YTO
MO3BOJIAT WM  YCIEIIHO pellaTh TEOPETHYECKHMEe W MPAKTHYEeCKHe 3aJadd B WX
npodeccuoHaIbHON AesteapbHocTH. OOyuaromumecs: JODKHBI OCBOUThH UCIHMILIMHY HA YPOBHE,
MO3BOJIIIOIIEM WM OpPUEHTHUPOBATHCA B CXEMHBIX PEIICHUSX, MATEMAaTUYECKUX MOJEIX,
CBOWCTBaX M XapaKTEPUCTHKAX YCTPOHCTB M CHCTEM JHEPreTUYECKOH SJIEKTPOHUKU. Y POBEHBb
OCBOCHUS TUCIUTUIMHEI JIOJDKEH MO3BOJISTH CTYJCHTaM MPOBOJUTH TUIIOBBIC PAacUeThl OCHOBHBIX
apaMeTPOB U XapaKTEPUCTHK YCTPOMCTB U CHCTEM DHEPTEeTHYECKOW AIEKTPOHUKH, TPOBOIUTH
AJIEMEHTapHBIE TA00OPATOPHBIC UCTIBITAHUSI YCTPOUCTB U CHCTEM DHEPIeTHUECKOM JIEKTPOHUKH.

1.2. JlucumnnmnHa siBisieTcss  (aKyJIbTaTUBHOW JMCHUIUIMHONW 10  HANpPaBIICHUIO
00pa3oBarebHOM ITporpamMMsl Beiciero oopasosanus (gaiee — OI1 BO).

1.3. TlepeueHpb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AUCHUILIUHBI 00yYaIOIIUICS JOIDKEH 00J1a1aTh CIICAYIOIIHMH
KOMIICTCHIIMSIMUA WJTH WX 9acTsAMH. KOMIIeTeHIIMM U WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnuue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIIMIA U HHIMKATOPOB MX JOCTHIKCHHSI

Kareropus (rpynna) Kon u Konx n HanMeHOBaHKME HHIMKATOPA JOCTHKECHUS
HaVMEHOBAHHE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHIIMN

[1K-3 Cnocoben
IIPUHUMATh y4acTHE
B IIPOCKTUPOBAHUU
00BEKTOB
npoQeCCHOHAILHON
[TpodeccuonanpHble | 1eATETHLHOCTH B [IK-3./1.6 onpenensier napaMeTpbl 3JIEMEHTOB
KOMITETCHITH COOTBETCTBHUU C 00BEKTOB MPO(heCCUOHATILHOM eI TEIbHOCTH
TEXHUYECKUM
3aJlaHUEM U
HOPMAaTHBHO-
TEXHUYECKON
JIOKYMEHTalHUen

2. Mecro nucuumiuHsl B cTpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyUYaIONTUMUCS
P U3YUYEHHUH CIENYIOUINX AUCIUILINH:
— OJEeKTPOTEXHHUKA;

— OJEeKTPOHMKA;

3HaHUsA, TOJyYEHHBIE TMPU W3YUYEHWHW Marepuaia JaHHOW JHUCIMIUIMHBI, HWMEIT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK M UCTOIB3YIOTCS MPU U3yUYEHUU IPYTUX JTUCLIMIUINH:
— DJIEKTPUYECKUI TPUBO/T;

[TpoexkTrpoBaHME FNEKTPONPUBOIOB.

3. O0BeM u TPyA0EMKOCTh TUCIIUILIUHBI
Jlanubpie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTHAEIbHBIX BUIOB Y4eOHOU
paboTHI IO TUCHHIUINHE (M pacHpeieeHue 3TOH TPYA0EeMKOCTH TI0 CEMECTpaM) MPECTAaBICHBI B
Tabaure 2.




Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o

OK3.*%*)

Bun yueGHoM paboThI Bcero cemMecTpaM
Neb
1 2 3
Oobwan mpyooemKocmsp OUCUUNTIUHDL, 2/ 72 2/ 79
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moseKu 2 2
AyoumopHhuie 3anamus, BCETO 4ac. 4 4
B TOM YHCIJIE:
nexuu (JI), (gac) 2 2
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 2 2
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmossmenvnas paboma, Bcero (dac) 68 68
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, I[;Ig;b' Hudd. 3ad.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4, Coz[epxcaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM v BUAAM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuma 3 — Pa3nensl, TeMbI TUCIMIUIAHBI, HX TPYJIOEMKOCTh

Paznensl, TeMbl IMCUUIUIMHBI Jlexmuu (113 (C3) JIP KIT CPC
(dac) (dac) (dac) (qac) (dac)
Cemectp 6
Pazpnen 1. Bempsmurenu 0,5 1,0 20

Tema 1.1.Knaccuduxanus BeinpsmMuresnei u

OCHOBHBI€ MTapaMeTphl U XapaKTEPUCTUKHU
BBIIIPSIMUTENEH.

Tema 1.2. MHorogasHsie BBIIPSIMUTETH

Tema 1.3. KommyTranus Toka B
BBINPSAMUTENSAX U BIMSHUE €€ Ha
XapaKTePUCTHKU BBIPSIMUTEIS

Tema 1.4. Uckaxenue Gpopmsl TOKa,
noTPeOIIIEMOT0 BHIIIPIMUTENIEM U3
MIUTAIOLEH CEeTH

Tema 1.5. Cucrema uMmyabCcHO-()a30BOTO
yIpaBiIeHUs

Tema 1.6. DHepreTudeckre nmoxkazaTean




BBIIPSAMUTCIIA.

Pa3znen 2. 3aBucumMbie HHBEPTOPHI 0,5 18

Paznen 3. ABTOHOMHBIE HHBEPTOPHI 0,5 1,0 20

Tewma 3.1. OgHo(dazHbIie ”HBEPTOPHI TOKA

Tewma 3.2. OgHodazHbIe HHBEPTOPHI
HaIPsKEHUS

Tema 3.3. Tpexda3zubie UHBEPTOPHI
HaIPsDKCHUS

Paznen 4. Perynsatopsl HanpsbKeHUs 0,5 10
IIEPEMEHHOr0 TOKa

Hroro B cemectpe: 2 0 2 0 68

Hroro 2 0 2 0 68

[TpakTHdeckasi MOArOTOBKA 3aKJIFOYAETCS B HEMOCPEJICTBEHHOM BBITIOJHEHUU O0YYaIOIIUMUCS
OMpeeNeHHbIX  TPYAOBBIX  (YHKUMH, CBSI3aHHBIX ¢  Oyaymed  mpodeccuoHaIbHOU
JIESITELHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Ta6numa 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 1. Boinpsimurenu

T 11 Knaccmbnxaunﬂ BBIHpHMHTeJIeﬁ 1 OCHOBHBIC ITAPpaMETPhI U
c€Mma 1. o
XaPAKTCPUCTHUKU BBIIIPAMUTCIICH.

MHoro¢a3zHble BBIIPIMHUTENIN: CXEMBI, XapaKTEPUCTUKH,
T 12 JIOCTOMHCTBA U HEIOCTATKU MHOTO(a3HBIX CXEM BBINPSIMIICHUS.
eMa I.
Bremnue u perynupoBouHble XapaktepucTuku. [lepenatounas

(GyHKIUS yIIPaBIsieMOr0 BHIIPSIMUTETIS.

T 13 KOMMYTaHI/ISI TOKa B BBIIIPAMUTEIIAX U BJIUAHUC €€ HA
€Ma 1 .
XapPaKTCPUCTHUKU BBIIIPAMUTECIIA

Hckaxenue GopMbl TOKa, MOTPEOIIEMOTO BHIIPSIMUTENIEM U3
Tema 1.4 nuTaroneit cetu. KoagduuneHt nckaxenus Gopmsl TOKa,
noTpeOIsIEMOro BBIIPSIMUTENEM U3 NMUTAIOIIEH CeTH

Cucrema umnynbcHO-(hazoBoro ympasieHus (CUDY):
T 15 YCTPOICTBO, IPUHILIUI PaOOTHI, PEryIHPOBOYHBIE

ema 1. . . .
xapaktepuctuku CUDY nipu nMHEHHON U KOCUHYCOUAATbHON

¢dopme onoproro currana. [lepenarounas pynkuus CUDY.

T 16 DHepreTudeckue 1nokas3areiau BelpsMuTenei. BavusHue
ema 1.

(1)3.3HOCTI/I BBIIPAMUTCIIA HA SHCPTCTUUCCKHUC ITOKA3aTCIN

6



YIPABIAEMOT0 BBIIPSIMUTENSA. DHEPreTUUECKHE I10Ka3aTEIN
AKTUBHOTO BBIIPSIMUTEIIA.

3aBUCHMBIC HHBEPTOPHI. Y CTPOMCTBO, MPUHIUI pabOTHI,

Paznen 2 BHEIIIHUE XapaKTePUCTUKU 3aBUCUMOT0 HHBEPTOPA,
BBINOJIHEHHOT'O HAa OJIHOONEPAIIMOHHBIX TUPUCTOPAX
Paznen 3 ABTOHOMHBIEC HHBEPTOPHI
Tema 3.1 YcrpoiicTBa, IPUHIKT pabOTHI, XapaKTEPUCTHUKU OAHO(DAZHBIX
ema - MHBEPTOPOB TOKA MapaJUICIBHOTO U MOCIE0BATEIILHOTO TUIIA
Tema 3.2 YcTpoiicTBa, IpUHIKTI pabOTHI, XapaKTEPUCTHKH OHO(PA3ZHOTO
ema 2. MHBEPTOpa HAIPSKEHUS
VYcrpoiicTBa, IpUHLUI pabOThI, XapaKTEPUCTUKH TPEeX(Pa3HOTO
Tema 3.3 MHBEPTOpa HAPSHKEHUS C IUPOTHO-UMITYJIbCHBIM
peryJIupOBaHUEM BBIXOJHOTO HAIIPSIKEHUS
Passen 4 Perynsaropsl HanpsKeHUsI IEPEMEHHOTO TOKA: YCTPOUCTBO,

OPUHIUI PabOThI, XapaKTEePUCTHKH

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHI U UX TPYTOEMKOCTh ITPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO

Bceero ‘ | |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBECHBI B TAOIUIIE 6.

Tabmuna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Ne HanmeHnoBaH#e 1a00paTOpHBIX padboT TpynoeMKoCTb, | MPakTHHIECKOR | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 6
1 Tpexasnblit MOCTOBOM ynpaBiisieMbIi 1,0 1,0 1
BBINPSIMUTETh
2 Tpexasublii MOCTOBOI MHBEPTOP 1,0 1,0 2
HanpsKeHUIY
Bcero 2 2.0

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOW PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO




4.6. CamocrodrenbHas padoTa 00y4arouIXxcs
Bunpl camocrositensHON paboThI U ee TPYJOEMKOCTh ITPUBEICHBI B TabHIe 7.

Tabmuua 7 — Buasl caMoCTOSTENIbHOM pabOThI U €€ TPYI0EeMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeoOpeTUYecKoro Marepuasia
40 40
nqucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 4 4
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
KonTponbubie pabotsl 3a04HNKOB (KP3) 20 20
IToaroroBka K MpoOMeEXyTOYHOU 4 4
arrectanuu (I1A)
Bcero: 68 68

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONTUXCS M0 TUCIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CAMOCTOSITENIbHON paboThl OOYYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U DJICKTPOHHBIX YUEOHBIX M3TaHUH

KomyectBo
9K3EMILTSIPOB B
UlIiLIIJHj;[%/ cc bubnuorpapuyeckas ccpuika oubmiorexe
(KpoMe 2JIeKTPOHHBIX
SK3EMILISIPOB)
621.314 1.MapteiHoB A.A. CunoBas aiekTpoHuka. Yacts L.
M2 9 BrInpssMuTenu u peryiasTopbl IepeMEeHHOT0 HaNPsHKEHUS. 70
I'YAIL CII6. 2011. 186¢.
621.314 2.MaptsiHoB A.A. CunoBas anekTponuka. Yacts I1.
M.29 WuBepTops! u npeodpazonatenu yactoTsl. ['YAIL 70
CI16.2012. 146c.
3. MapteiHOB A.A.. TIpoekTupoBaHHE UMITYJIBCHBIX
621.314.5 MOJIYTIPOBOIHUKOBBIX ITpeodpa3oBaresell HOCTOSHHOTO
M29 HaANpPsDKEHUs B TOCTOSTHHOE HaNpsbKeHue: yueo. 70
nocoone/A.A.MapteiHos. CI16.: CIIOI'YAIL 2011. 216
C.:
621.314 4 MapteiaoB A.A. CusoBast SJI€KTPOHHKA: y4e0. —METO/I. 70
M29 [Tocobue/A.A. MapteiHoB.-CI16.: 'VAIIL, 2015.-214c.




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «HTepHeT
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTH «HTepHeT», HEOOXOMMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATENLHBIX PECYpPCOB HH(DOPMAMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTEepHET»
URL anpec HaumenoBanue
URL:http://194.226.30/32/book.htm bubnuorexka Anmunucrpanuu [Ipesunenra PD
[DnexTponHbIi pecypc]
URL:http://imin.urc.ac.ru BupryansHbie 0M0IMOTEKH [ DNEKTPOHHBIN pecypc].
URL:http://www.rsl.ru Poccuiickas HanmoHabHAs OMOIUOTEKA [ DNEKTPOHHBIH
pecypc].
URL:http://web.ido.ru DnekTpoHHas OudIMoTEKa [ DIEKTPOHHBIH pecypc].
URL.:http://gpntb.ru [ocynapcTBeHHast MyOIMYHAS HAYYHO-TEXHUYECKAsT

o6ubnnorexa Poccun [ DnekTpoHHBIH pecypc].

http://window.edu.ru/ Wudopmarmonnsiii moprain « EmuHoOe OKHO 1ocTyma K

00pa3oBaTeNbHBIM pecypcam» [ DIeKTPOHHBIN pecypc]|

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOTro TPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/ HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabmmite 11.

Tabnuna 11— Iepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 JlexIMOHHAS Ay IUTOPUS 21-21
Crnenmanu3upoBaHHas J1abopatopus « IHEepreTudecKas 51-06-01
ANEKTPOHUKAY



http://194.226.0.30/32/book.htm

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTarun
10.1. CocTaB OIICHOYHBIX CpEACTB Uil TPOBEICHUS IMPOMEKYTOYHOH aTTeCTalluu
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
HuddepennmpoBanHbIii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJaIONMMUCS MPUMEHSIETCS S-0a/ThbHas MIKaia OIEHKH CcPOpMHUpPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tabumie 14. B TeueHune cemecTpa MOXKET HCIOIb30BAThCS
100-0annpHast ~ mKajma  MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepuu olleHKH YPOBHsSI C)OPMHUPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctyka chOpMUPOBAHHBIX KOMIIETCHIIUN
5-0ayutpHad mIKaa paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPAasiCh HAa 3HAHHWS OCHOBHOM U JIONIOJHUTEIILHOW JIUTEPATYpHI,
TECHO MPUBS3HIBACT YCBOCHHBIE HAYYHBIE TOJOKEHHUS C MPAKTUYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHIA.

COTIIMYHO»
<Ga4YTCHO»

— oOyuyaroIuiics TBEPI0 YCBOMIJI MPOTpaMMHBINA MaTepuan, TPaMOTHO H
[0 CyIIeCTBY HW3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTHYECKON AESATENbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI M 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GavTCHO»

— o0Oyyaroluiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHpPasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B INPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BHIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHOOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM YacTH MPOrPaMMHOTO
Marepuana,

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HapaBICHUY;

— MCIIBITBIBACT TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,

— He GOpMYITUPYET BHIBOAOB U 0000IIECHHIA.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»
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10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) nis sKk3aMeHa IpeIicTaBlIeHbl B Tadimie 15.

Ta6muia 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne ni/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa Kon
MHAMKATOpa
VY4eOHbIM IIJIAHOM HE IPEeyCMOTPEHO
Bomnpocs! (3agaun) mis qudd. 3auera npeacraBieHsl B Tadbauie 16.
Ta6mmma 16 — Boripocsr (3amaun) nis qudd. 3ayera
iﬁl [Tepeuens Bompocos (3amayu) ans Audd. 3adera I/IHILII/I<I?£FOpa

1 OnHodasHplli  OAHOTAKTHBIM  BBIMPAMHUTENb: cxema, BpemeHHsble | [IK-3.J1.6
JyarpamMmbl, IPUHLUI pabOThI, BHIBOJI PACUETHBIX COOTHOUICHHH.

2 OnnodasHplli MOCTOBOM BBIIPSAMUTENb: cXeMa, BpeMeHHble nuarpammsbl, | [1K-3.J1.6
IIPUHLMI pabOThl, BBIBOJ PACYETHBIX COOTHOLIEHUH.

3 Tpexda3ublii  OJHOTAKTHBIM  BBIIPSAMHTENL:  cXema, BpemeHHble | [IK-3.J1.6
JyarpamMmbl, IPUHLUI pabOThl, BHIBOJI PACUETHBIX COOTHOUIECHHH.

4 Ocobennoctu paboTel Tpanchopmaropa B Tpexdasznom omnoraktHoM | I1K-3.J1.6
BBIIPSIMUTETIE.

5 Tpexda3zublii MOCTOBOI yIpaBisieMblii BRIIPSIMUTENB: cxema, BpeMmenHbie | [1K-3./1.6
JarpamMmbl, BbIBOJ OCHOBHBIX PaCU€THbBIX COOTHOILIEHUH.

6 [llectudazuplii  ONHOTAKTHBIA  BBIIPSIMUTENB: cXxema, BpemeHHble | [IK-3./1.6
Jyarpammsl, BBIBOJ OCHOBHBIX PaCYE€THBIX COOTHOLLIEHUM.

7 BnusHue MHAOYKTUBHOCTM HArpy3ku Ha pabory ympasisemoro | [IK-3./1.6
BbInpsiMutest. [osicHuTh Ha puMepe JIF000H CXEMbl BBITPSIMUTEIS.

8 KoMMmyTanust Toka B  BbIIpAMUTENSX: BiausHMe Ha Benuuuny | [IK-3.70.6
BBINPSIMJIGHHOT'O HAaNpPsKEHUs!, BBIBOJI BBIPAYKEHMS JUIs YIJIa KOMMYTallUuU

9 BHemHssa XapakTepUCTHKA YIIPABIIEMOTIO BBIIPSMUTEIIS. MK-3.1.6

10 PerynupoBouHasi XapakTepUCTHKA YIIPABISEMOI0 BHITPSIMUTEIIS. MK-3.J1.6

11 Koaddunuent nynbcanuii BeipsimiieHHoro Hamnpsbkenus, C-¢unstp, L- | TIK-3. /0.6
¢unbTp, L-C dunbTp, BEIBOJ BRIpAXKEHHS KOAPPHUIIMEHTA CIIIa)KUBAHUSL.

12 3aBUCUMBI MHBEPTOP: CcXeMa, NpUHLHUI padoThl, ycioBus mnepesoxaa | [IK-3./1.6
YIPaBJIIEMOTO BBINPSIMUTENS B PEKUM MHBEPTUPOBAHUSI.

13 OnHoda3HbIi MOCTOBOM MHBEPTOp TOKa MapajuienbHOro tuma: cxema, | [IK-3.71.6
BpEMEHHbBIE TUArpaMMbl, IPUHIUI PAOOTHI, BEIBOJI OCHOBHBIX PaCUETHBIX
COOTHOILICHUH.

14 Opnoda3Hblii MOCTOBOM HWHBEPTOp IOCIEAOBaTeNbHOrO Ttuma: cxema, | [1IK-3./1.6
BpPEMEHHBIE JIMarpaMMbl, IPUHLIUI PAOOTHI, BEIBOJ] OCHOBHBIX PaCUETHBIX
COOTHONIEHUH.

15 OnHoda3HbIi MOCTOBOW HWHBEpTOp HampsbkeHus: cxema, BpemeHHble | [IK-3.71.6
JarpamMmbl, IPUHLKI paboThl, BbIBOA BhipaxkeHui ans Pdl, Pd2, Pd.

16 [[IupoTHOE perynupoBaHME BBIXOJHOTO HampspbkeHMst uHBeptopa | [IK-3./0.6
HampsDKEHUS; 3aBUCUMOCTh TapMOHHUYECKOTO COCTaBa  BBIXOJHOTO
HamnpsDKeHUs OT JUIUTEIBbHOCTH HMITYJIbCa IOJYBOJIHBI BBIXOJHOTO
HapsHKEHUS.

17 [[InpoTHO-UMITYIbCHOE ~ peryjaupoBaHue  BbIXxogHoro  Hampspkenus | [1IK-3./0.6
UHBEpTOpa  HANpPSDKEHWs;  TFapMOHMYECKMH  COCTaB  BBIXOJHOIO
HaPsHKCHHUS.

18 Tpexda3ublii TpaH3UCTOPHBI HWHBEPTOp HampsbkeHUss ¢ @ cxema, | [1IK-3.J1.6

BpPCMCHHLIC  AHWAarpaMmbl, TMPUHIAII paGOTBI, BbIBOZl  BBIPAKCHUS
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JercTBYOIKX 3HaueHun Hanpspkenud UD u UJLL

19 Tpexda3ublii TpaH3UCTOPHBI HWHBEPTOp HampsbkeHUss ¢ @ cxema, | [1IK-3.J1.6
BpEMCHHBIC JMAarpaMMBbl, TPHHIUIN pPAa0OTHI, BBIBOJI BBIPAKCHUS
JEeUCTBYIOUX 3HaYeHUW HanpsibkeHuid UD u UJLL

20 [IpeoOpas3oBarenn 4acTOTHI CO 3BEHOM MOCTOSIHHOTO Toka: ocHoBHble | [IK-3./1.6
CTPYKTYpHBIE CXEMBbl, IOCTOMHCTBA, HEIOCTATKH.

21 [TpeoOpaszoBarenb yacTOTh O€3 3BeHA MOCTOSIHHOTO TOKa ¢ ectectBenHoi | [1K-3.71.6
KOMMYTAallMeH: CXeMa, BpEMEHHbIE IUarpaMMbl, IPUHIUI paOOTHI.

22 TupucTopHBIA peryisarop HampspKeHHsl epeMeHHOro Toka — pabora na | [IK-3./1.6
AaKTUBHYIO HarpysKy.

23 Cucrema uMITYJIbCHO-(A30BOTO yIpaBieHus: ycTporcTBo, mnpunnum | [1K-3.J1.6
paboThI

24 DHepreTuyeckue nokasareiau padoThl mpeodpa3zoBaTes I1K-3./1.6

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYpPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOThI

Ne /it .
KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel st mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

y Kon
Ne /m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHMKATOpa
Tect Nel. Beibepute oMH MpaBUIIbHBIN BapUaHT OTBETA M HAMMUIITUTE IK-3.]1.6
o0ocHOBaHUE BHIOOpA
1 .Tema 1-1. Onpenenure yemy OyneT paBHO Cpe/IHEE 3HAUCHHE IK-3./1.6
BBITIPSIMIICHHOTO HAIPSHKEHUS 0THO(Aa3HOTO MOCTOBOTO HEYTIPABIIIEMOTO
BBITIPSIMHTEJISI, €CJTH Ha €T0 BXO/T TIOJIJAHO HAIPsHKEHUE TIEPEMEHHOTO TOKa,
paBnoe 100 B?
Homep oTBeTa 3HavyeHUe HANPSIKEHU S
1 100 B
2 50 B
3 127B
4 90 B
2 Tema 1-2: Onpenenute 4eMy paBHO CpeIHEE 3HAUECHHUE TOKA TH0Ja M[K-3.J1.6
0JTHO(a3HOTO MOCTOBOT'O HEYMPABJISAEMOTO BBITIPSIMHUTEIIS, €CITH TOK Harpy3KH
pasen 100 A.
Homep oTBeTa 3HavyeHue HANPSIKEHU S
1 100 A
2 50 A
3 66,6 A
4 33.3A
Tecr 2. BeiOepure 1Ba MpaBUIbHBIX BAPHAHTA OTBETA U3 YETHIPEX U IMK-3./1.6
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HanuImuTe 000CHOBaHKE BLIOOpA

Tect 2-1.VkaxuTe Kakue IMOITYIPOBOAHUKOBBIE YCUIUTENN MoLHOCTH (1), MK-3./1.6
(2), (3) nnu (4) HaAXOAAT NPUMEHEHHUE B AJIEKTPOMPUBOAAX MTOCTOSIHHOTO TOKA:

1 — ynpaBinisieMble BBITPSIMUTEIN;

2 — mpeoOpa3oBaTeIu 4YacTOTHI;

3 — LIMPOTHO — UMITYJIbCHBIE MpPeoOpa3zoBaTes MOCTOSIHHOIO TOKA;

4 — TUPUCTOPHBIE PETYJIATOPHI HATIPSKEHHUS.

I[IpaBuiabHbIi oTBeT: 15 3

Tect 2-2. YkaxkuTe Kakue MOJIYIPOBOAHUKOBBIC YCUIUTENU MolHOoCTH (1), [IK-3.]1.6
(2), (3) unu (4) HaXOAAT NPUMEHEHUE B ACUHXPOHHBIX 3JIEKTPOIPUBOIAX:

1 — ynpaBinisieMble BBITPSIMUTENH;

2 — mpeoOpa3oBaTeIu 4YacTOTHI;

3 — NIMPOTHO — UMITYJILCHBIE TIPe0Opa30BaTEN TOCTOSHHOTO TOKA;

4- TUPUCTOPHBIE PETYIISITOPHI HAPSYKEHUSI.

IIpaBuiabHbIi 0TBeT: 2; 4.

Tecr 3. VYcranoBute coorBercTBHE (opmyn mis pacdyera mnapametpoB | [IK-3.J1.6
BBIIPSIMUTENS

Tecr 3-1. VYkaxute cxeMmy BwImpsmiieHus, dactota mynabcamuit | [IK-3./1.6

BBIIIPAMIICHHOT'O HaIlPsAKCHUA KOTOpOro, COOTBCTCTBYCT 3HA4YCHUIO,
yKazaHHOMY B TaOmulle, 1 000CHYyWTe BBIOOp OTBeTa. YacTOTy CeTH MPHHSITH
paBHo# 50 I'rg

-oHO(a3HBIH MOCTOBOM BBIIPAMUTEND; K=2; Mp=1;
-Tpex(a3Hblil OTHOTAKTHBIN BBITPSIMUTEND; Kr=1; Mx=3;
-Tpex(a3Hblii MOCTOBOM BBIIPSIMUTEND; K:=2; Mp=3;

-mecTr(a3HbIi OJIHOTAKTHBIN BRIMPAMHUTEND Kr=1; M>=6;

Cxema BbIIPSAMJICHUS 3HaueHune 4acTOThI
NYJIbCALMH

100 I'x

150 I'n

300 I'g

300 I'
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Teer 3-2. VYkaxure Kakue JaBa crocoba ympasineHuss u3 uerbipex | [1K-3.J1.6
(HECUMMETPHUYHBIM, COBMECTHBIN, CHMMETPUYHBIH, pa3JeJIbHbII) OTHOCATCS K
pEBEPCUBHOMY TUPUCTOPHOMY npeodpazoBares ANEKTPONPUBOAA
IIOCTOSIHHOTO TOKa M KaKHMe CIOCOOBbl yIpaBICHUS OTHOCATCA K
PEBEPCUBHOMY IIMPOTHO- MMITYJIbCHOMY MPEo0pa3oBaTEe0 IEKTPOIPUBOIA
IIOCTOSIHHOT'O TOKA.

Cxema npeoOpa3oBaTeisi Cnoco0bl ynpaBJieHusI

PeBepcuBHbIii TUPUCTOPHBIN

peoOpa3oBarellb

Cxema npeodpa3zoBareisi Cnoco0bl ynpasJieHust

PeBepcuBHBIN  IIMPOTHO-UMITYJIBCHBIN

npeoOpa3oBarTeb
Tect 4. VYcraHoBuTE NpPaBWIBHYI MHOCI€10BaTENbHOCTL BblnosHeHus | [1K-3.J1.6
JEUCTBUM. 3anuuure
COOTBETCTBYIOILYIO IIOCIIEI0BATEIBHOCTh OYKB CJI€Ba HAIIPaBO
Tect 4.1. VYcranoBure npaBWIbHYI0 THocienoBaTesnbHOCTh aekcTBui | [1K-3.J1.6
peryJMpoBaHUsl CKOPOCTH BpALlEHUS ACHHXPOHHOIO JBUTATENs IpH
YIIPaBJICHUU OT TUPUCTOPHOIO PETYIATOPa Hanpspkenus (TPH):
a- peryiupyeM HamnpsbkeHue, IoJlaBaeMoe Ha OOMOTKY  cTaropa
ACMHXPOHHOTO JIBUTaTes;
0- perynupyeM yron yrpasienus TPH o
6- PETYJINPYEM HANPSDKEHUE YIPABIICHMUS;
2- U3MEHsIEM BEJIMYMHY MOMEHTA ACUHXPOHHOTO JIBUTATENIs;
0- CKOPOCTb BpAIEHHs] ACHHXPOHHOTO JIBUTATENs] U3MEHSETCS.
[IpaBuiibHas MOCIEN0BATEIBHOCTD: 6-0-a-2-0.
Tect 4.2. VkaxuTe NOpaBUIbHYIO MOCIEI0BATENIBbHOCTh perynupoBanus | [TK-3.J1.6

CKOpPOCTH BpalICHUA ABUIaTCId IMOCTOAHHOI'O TOKa IMPHU IMUTaHWUHU €ro OT
HIIMPOTHO-UMITYJILCHOTO MTpeodpa3oBaTes:

a- peryaupyemM BeIMurnHy KodhpuireHTa 3amoTHeHUS UMITYJIbCa,
0- perynupyeM HampspKeHUE YIpaBiIeHHs Tpeo0pa3oBaTers;

6-PEryJIMpyeM BCIINYHHY HAIPS?KCHU A TSI IIOCTOAHHOI'O TOKa
npeo6pa30BaTen;1, nogaBacMoro Ha O6MOTKy SAKOPS;

2- CKOPOCTBb BpalliICHUS ABUTATCIA TOCTOSAHHOI'O TOKAa U3MCHSACTCH.

[IpaBuibHas MOCIEIOBATEILHOCTD: 0-a-6-2.
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Tecr 5. 3amanue OTKPHITOro TUMNA C Pa3BEPHYTHIM OTBETOM [IK-3.]1.6

Tect 5.1. 3aBUCUMBII HHBEPTOP: CXeMa, MPUHIMN padoThl, ycioBus nepesoaa | [1K-3.71.6
YIPAaBIIIEMOTO BBIIPSIMUTENIS B PEKUM HHBEPTHPOBAHHUSL.

Tect 5.2. TupuCTOpHBIN perynaTop HanpsDKEHUS epeMeHHoro Toka — padora | I1K-3./1.6
Ha aKTUBHYIO HarpysKy.

[Ipumeuanue:

CucreMa oLleHMBAHHSA TECTOBBIX 3aJaHU

3amanue Tuma tecT 1 ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX MPEIIOKEHHBIX U
000CHOBaHUEM BBIOOpA:

[TonHOE coBmaieHHEe ¢ BEPHBIM OTBETOM — | Gai.

Hesepnsiii otBeT niu ero orcyrctaue — 0 0amos.

3amanue THUMA TeCT 2 C BRIOOPOM HECKOJIBKHX BAPHAHTOB OTBETA M3 MPEIOKECHHBIX U
pa3BepHYTHIM 00OCHOBaHHEM BhIOOpa:

[TosHOE COBIAZICHHE C BEPHBIM OTBETOM 1 Oas.

OTcyTCcTBHE MUHUMYM OJHOTO MPAaBHJIBHO OTBETA WJIM TOJHOE OTCYTCTBYeT oTBeTa — O
0aJIoB.

3amaHue TUIA TECT 3 Ha YCTAaHOBIIEHUE COOTBETCTBHUS:
[TonHOE coBMaieHne ¢ BEpHBIM OTBETOM - 1 Oasut.
HesepHoe comocTaBiieHrne 0TBETOB WM OTCYTCTBUE OoTBeTa — () Gaos.

3ajaHue THIA TECT 4 HA yCTAHOBJIEHUE N1OCIIE0BATEIbHOCTH:
[TonHOE MpaBUIBLHOE COBMNA/IEHNE OYEPETHOCTH OTBETOB - 1 Oaymiom
Hapymienre npaBuiabHOTO MOpsIKa OTBETOB MIIM OTCYTCTBUE 0TBeTa — 0 Gaisios.

3ajaHue TUIIA TECT 5 C pa3BEPHYTHIM OTBETOM:

[IpaBunbHBIN OTBET 32 33jaHUE OLIEHUBaeTcs - 3 Oaa.

Ecnu pomymieHa ojHa ommOKa \ HETOYHOCTh \ OTBET NMPAaBUIIBHBIN, HO HE TOJHBIH - 1
Oam.

Ecnu nonymeno 6onee 1 ommOku \ oTBeT HeNMpaBHIIBHBIH \ 0TBET 0TCYTCTBYeET — 0
0asuIoB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00y4JeHusI, Ipe/ICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne 3AIAUN

/o

IlepBas 3amaya - o pasueny «BoInpsaMuTenny,
Bropas 3anaua no pazneny « ABTOHOMHbBIE HHBEPTOPBI».
J171s1 cTyIeHTOB 3a0YHUKOB ATH 3a/1a4M CIy>KaT KOHTPOJIbHBIMU 33/1aHUSMHU.
KOHTpOHBHOG 3alaHuC  BBIMIOJIHACTCA CTYACHTOM  CaMOCTOATCIIBHO. H0Mepa
BAPMAHTOB 3aJlaHUM Kak MEpBOM, TaK M BTOPOWM 3aJayd OAMHAKOBBI M COOTBETCTBYIOT
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NOPSAKOBOMY HOMepY (aMmnuu cTyneHTa B chnucke ydeOHOM rpynmbel. OT4er o
BBIIOJIHEHUM KOHTPOJIBHOTO 3afaHus odopmisiercs Ha jauctax ¢opmara A4 U COAEpKUT
TEKCTOBBIM MaTepHua U HEOOXOIUMbIE PUCYHKU U BPEMEHHBIE TUArPAMMBI.

[lpu pemeHnn nEpBOM 3amaud KOHTPOJIBHOTO 33JaHUS HEOOXOIUMO i 3aJaHHOTO
BapHaHTa CXEMbI YIIPABJISIEMOr0 BBIIPAMUTENS (CMOTpHU Tabmuiy 17):

- HAPHCOBATh CXEMY BBINIPSIMUTEIS,

-IIOCTPOUTH BPEMEHHBIE TUarpaMMbl HaIMPSHKEHUM CETH MEPEMEHHOro TOKa Uil YKa3aHHON
CXEMBI BBITIPSIMIICHHUS.

Hcnonb3ys BpeMeHHbIE AMAarpaMMbl HANpsDKEHUNH CETH IMEePEMEHHOI0 TOKa, MOCTPOUTh
BPEMCHHYIO JHMarpaMMy HaIpsDKCHHUS HArpy3Kd JUIsl  3aJaHHBIX 3HAYCHHUSIX —YIUia
PEryJIUpOBaHUs U UHAYKTUBHOCTH IIETIH HATPY3KH.

[Tonw3ysick rpado-aHaTUTHYECKUM METOJOM I10 BPEMEHHOM JMarpaMme HarpspKEHUs
HaArpy3KH OmpeaenuTh Ko3QPUIMEHT Myibcalliii BRIMPpsAMICHHOTo Hanpsbkenus (kml=)
Cxema ympaBiisieMOro BHIIPSMHUTES 3a/1aHa IBYMS ITapaMeTpaMHu:

- yuciaoM (a3 ceTH MEepeMEHHOro TOKa BBIIPSAMUTENA, m2= , 1 KO3QPUIEHTOM
TAaKTHOCTH BBITIPSIMUTENS KT= . HamoMHUM, 9TO CXEMBI BBIIPSMUTENICH C BBIBOJOM
HYJIEBOI TOYKHM TpaHcpopmaropa UMEIOT KOIPPHUIMEHT TakTHOCTU kT=1, a MocCTOBBIE
CXeMBI UMEIOT K03(duumeHT TakTHOCTH kT=2.

VYron perynupoBaHus o 33[aH B rpaaycax, (o= ,rpan.);

XapakTep Harpy3Kd 3aBUCHT OT HAIWYHS WU OTCYTCTBUS WHAYKTUBHOCTH B IEIHU
Harpy3ku. [lpu Hamuuuu WHAYKTUBHOCTH B 1enu Harpy3ku Ld= LN nHarpys3ku umeer
AKTUBHO- WHIYKTUBHBIN XapakTep, a MPU OTCYTCTBUU WHAYKTUBHOCTH B 1€MW HArpy3Kd
Ld=0 narpy3ka umeeT YUCTO UHAYKTUBHBII XapakTep.

Bapuantsl 3aganus
Tab6muna 19-1

Bap. 1 2 3 4 5 6 7 8 9 10
m2 1 1 1 1 1 1 1 1 3 3
kt 2 2 2 2 2 2 2 2 1 1
a, rpag. | 30 45 45 | 90 90 30 120 | 150 | 30 | 60
Ld 0 Ldv | O Ldv | O Ldv | O 0 0 0
[Tponomxkenne Tabmuisr 19-1
Bap. 11 12 13 14 15 16 17 18 19 20
m2 3 3 3 3 3 3 3 3 3 3
Kt 1 1 1 1 2 2 2 2 2 2
o, rpag. | 60 90 90 120 | 30 | 60 60 90 90 0
Ld Ldv | O Ldv | O 0 0 Ldy | O Ldv | O

MeTtoauueckiie peKOMEeH1alliu JJis BBITIOJHEHMsI IEPBOTO 33/1aHUs TPUBEACHHI B [ 1], pa3zaen
3.5. Meronnyeckne peKOMEHIAIMH 10 pacyeTy Kod(h(uImeHTa myabcaiil BHIIPSIMIEHHOTO
HaIpsHKeHUs IpuBeIeHBI B [ 1], cTp.94-95.

B xagectBe npumepa B npuiokeHuu | npuseneH npumep pemeHus 3agaun Nel mist ciydas
0/1HO(a3HOI MOCTOBOM CXEMBbI BBIIIPSIMIICHHUS, aKTUBHO- HHAYKTUBHOM XapaKTepe Harpys3Kku
Y 3Ha4eHMH yria perynupoBanus o =600.

[Tpu pemeHuu BTOpOH 3a7aun HEOOXOAMMO JJIsl OAHOW 3aJaHHOM cXxeMbl HHBepTopa (A,b
wii B) BBIIONHUTH pacyeT NapaMeTpoB CUJIOBOM CXEMBI, BKJIIOYAas W IHapaMeTpbl
BBIXOJTHOTO (hUITBTpA.

[IpunsTeie B Tabmune 19-210603HaueHus cxeM oHO(PA3HBIX HTHBEPTOPOB HAIPSHKESHUSI:

- cxema A — onmHo(dasHas cxema C BBIBOJAOM HYJICBOM TOYKHM TEPBUYHOM OOMOTKH
TpaHnchopmaTopa;

- cxema b -nmoixymocToBas cxema;
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- cxeMa B -noirHomocToBas (MocToBasi) cxema .

Hcxonnble 1aHHbIe, HEOOXOIMMBIE I pacuera:

Cxema uUHBEpPTOPA;

Hanpspokenue narpysku, UHrN = B;

Tok Harpy3ku , [HTIN = A;

Yacrota BeIXxOAHOTrO Hanpsbkenus, = I';

Hanpsoxenue Bxonnou cetu , UBXN = B;

JonycTumoe OTKIOHEHHE HANpsKeHUs BXoAHOM cetn +AUBX = %);

Tpebyemblit K03(HUIIMEHT TAPMOHUK BBIXOJHOTO HANIPSDKEHHSI, KT BBIX.=

Koadduruent momuocTu Harpy3ku, coseur= . (Yroa ur= ).

PerynupoBanue BBIXOJHOTO HANpPSHKEHHUS OCYLIECTBISIETCS IOCPEACTBOM IIHUPOTHOTO
crocoba peryJiupoBaHus.

[lo pa3meny «HHBEPTOPHD HEOOXOAMMO BBITOJHUTH pacyeT IMapaMmeTpoB OXHO(AZHOTO
WHBEPTOPA HAIIPSHKEHUS C BBIXOJIHBIM (DHIIBTPOM U BBIMIOJTHUTH BHIOOP €0 3JIEMEHTOB.
Tpebyercs:

- HapHCOBaTh CXEMYy HHBEPTOPA;

-[IOCTPOUTH BPEMEHHBIE TUATrPAMMBI, TIOSICHSIOIINE TPUHIIUIT Pa0OTHI HHBEPTOPA;
-paccuuTaTh 3arpy3Ky 2JIEMEHTOB CXEMbI (TPaH3UCTOPOB, IUOAOB) MO TOKY U HAIPSKEHUIO;
-paccumnTaTh TpeOyeMbIil Tuana3oH H3MeHEeHUs K0 (HUIEeHTa CKBAKHOCTH Y,

BapuanTtsl 3aganmii cBesieHsl B Tabnuiy 19-2.

Tabmuua 19-2

[Tapamerpsr | BapuaHnTsl 3agaHuil

1 2 3 4 5 6 7 8 9 10
Cxema A b B A b B A b B A
WHBEpPTOpA
Uy, B 36 115 | 220 | 60 70 80 90 100 115 | 220
I e, A 1 10 |08 |4 5 4 3 2 10 |08
f Iy 50 400 50 300 400 300 200 100 400 50
Usxn, B 12 10 15 12 24 36 12 24 12 18
+AUsy, % 10 [o1 |01 |10 15 20 15 10 10 |15
Ke o 005 | 08 |07 | 005 |005 0,05 0,05 005 |01 |o01
COSQuo 1,0 0,9 0,8 0,7 0,8 0,9 1,0 0,9 0,8 0,7

[Tpomomkenue Tadmib 19-2

ITapamerpsl | BapuaHTsl 3a1aHuit
11 12 13 14 15 16 17 18 19 20

Cxema b B A b B A b B A b
HUHBEpPTOpA

Uy, B 115 220 | 115 | 220 | 200 127 36 48 115 | 220
| N, A 1,0 0,8 15 0,9 0,7 0.9 2,0 15 1,0 0,8
f.ly 400 50 400 50 400 50 50 50 400 | 50
Usx\, B 12 18 24 36 48 60 110 12 12 |18
£AUsx, % 10 15 20 25 10 15 20 25 10 |15
Ke o 0.1 0.1 0.1 0.1 008 | 008 [008 |008 |01 |01
COSPyz 0,8 0,7 0,8 0,9 1,0 0,9 0,8 0,7 0,8 0,7
Tpebyercs:

\- HapuCOBaTh CXEMy HHBEPTOPA;
-[IOCTPOUTH BPEMEHHBIE JUArPAMMBI, TIOSCHSIOIINE PUHIIUIT PAa0OTHl HHBEPTOPA;
-paccuMTaTh 3arpy3Ky 2JIEMEHTOB CXEMbI (TPaH3UCTOPOB, AMOJOB) MO TOKY U HAMPSHKEHHUIO;
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-paccunTath TpeOyeMblil Tuana3oH peryIupoBaHus K03 (UIeHTa CKBaXKHOCTH v;

- paccuMTaTh mapaMeTphl TpaHchopmaTopa, HEOOXOAUMBIE IS €ro BHIOOpa (HAMPSKEHUS U
TOKH TIEPBUYHON U BTOPUIHONH OOMOTOK, PACUETHYIO MOIIIHOCTH TpaHC(HOpMaTOpa);

- paccyMTaTh BBIXOIHOM (DUIBTP, HEOOXOAUMBIHN AJIs TOCTHXKEHUSI TpeOyeMoro mo 3aJaHuio
K03 pHIIMEeHTa TApMOHUK BBIXOJHOT'O HampsiykeHus (Kr.BbIX.).

BapuaHTbl 3a1aHuii BTOPOH 3a/1a4y 3aJ1al0TCS CTYJIGHTaM U3 TaOIuIlbl 18.

PacueTHble COOTHOIIEHMSI [UIsl ONPENENIECHUsS 3arpy3Kd TpPaH3UCTOPOB 10 TOKY M
HanpspKeHUo npuBeneHsl B [2], crp. 14-20, c1p.40-45. Meroauka pacyeTa BBIXOJHOTO
¢mIbTpa A1 BCEX TPEX CXEM OJMHAKOBA U MpHBeaeHA B [2], cTp.45-47.

MeTtoauueckrie peKOMEH/Ialliu 1O BBIOTHEHUIO KOHTPOJILHOTO 33/1aHHUS.

Ilepen BBINOJHEHUEM KOHTPOJIBHOIO 33/laHUs CIIEAYET BHMMATEIbHO HM3YUUTh pa3felibl
y4eOHOro mocoOus, B KOTOPBIX H3JI0KEHBI BOMPOCHI YCTPOWCTBA, MpHUHLMIA PabOThl U
pacyeTHble COOTHOLUEHHUS [UIsl ONpEAeNieHUs 3arpy3kud 3JEMEHTOB CXEMbl IO TOKY H
HANPSDKEHUIO, KakK JUIsl BBIIPSMUTENEW, Tak M WHBEpTOpoB Hampsbkenus 2. [lopsaok
BBITIOJTHEHUSI KOHTPOJIBHON paboThl HM3JIOKEH B pazzgene 3.5 ydeOHoro mocobus [1], B
KOTOPOM TPHUBEACH MPUMEP PElICHUsI MEPBON 3aJaud KOHTPOJIbHOU padoThl, U B pazienax
14, 1.9 u 1.10 ydyeOHOro mocobus [2], B KOTOPHIX NPHBEICHBI IMPHUMEPHI pacuera
0oHO(a3HOTO HMHBEPTOpa HAMPSDKEHUS C BBHIBOJIOM HYJIEBOM TOYKH TMEPBHYHON OOMOTKHU

Tpanchopmaropa U pacyera ogHo(a3HOTO MOCTOBOr0 MHBepTopa HanpsokeHus (1.10).

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTEPHU3YIOIIUX JTambl (HOPMHUPOBAHHS KOMIICTCHIIMMA, COJEpKATCI B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX MOPSAAOK U MPOLEAYPY
MPOBEICHUS TEKYIIETO KOHTPOJST YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCcTalli O00yJaroIINXCs
I'VAIL

11. Metoanueckue ykazaHus i 00y4JaromuXcsi 0 OCBOCHUIO TUCIIUTUIMHBI

Llenbto TUCHMITIMHBL SIBJISETCS — IMOJyuY€HHE CTYJIE€HTaMHU HEOOXOAWMBIX 3HAHMIA,
YMEHU M HaBbIKOB B OO0JACTH COBPEMEHHBIX YCTPOHMCTB M CHUCTEM SHEPreTH4ecKOon
JIEKTPOHMKH, YTO MO3BOJIUT UM YCIIEHUIHO PELIaTh TEOPETUUYECKUE U MPAKTUYECKUE 3a1a4H B UX
npodeccuoHanbHOM AestenbHOocTH. OOydaromuecs: JOJKHbl OCBOUThH JUCLUIUIMHY Ha YPOBHE,
MO3BOJIAIOIIEM MM OpPUEHTHUPOBATbCA B CXEMHBIX PEIICHUAX, MAaTEMaTUYECKUX MOJESIX,
CBOICTBax M XapaKTEPHUCTHUKAX YCTPOMCTB M CUCTEM SHEPre€TUYECKON AJIEKTPOHUKHU. Y POBEHD
OCBOEHUS TUCUUIUIMHBI JOJKEH MO3BOJIATh CTYJEHTaM IPOBOJUTH TUIIOBBIE PACUETHl OCHOBHBIX
MapaMeTpoB U XapaKTEPUCTUK YCTPOMCTB M CHCTEM HHEPreTHUECKON AJIEKTPOHUKH, MPOBOJIUTH
3lIEMEHTapHbIe Ja00paTOPHbIE UCIBITAHUS YCTPOHCTB U CUCTEM SHEPreTUYECKON SJIEKTPOHHUKH.

11.1. Metoauueckue yKa3zaHus JIs OOYYAarOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia.

Paznen 1. Bempsamurenu.

Tema 1.1.YcTpoiicTBo, mpuHIMI pabOThI, BHIBOJA OCHOBHBIX PAaCUYETHBIX COOTHOIICHUMN
0JTHO(a3HBIX CXEM BBIIPSIMUTEIIECH.

Jlutepatypa [1], cTp.14-25, 27-37.

Meroaudeckue yka3aHusl.

[Ipn u3yueHUM 3TOM TeMBl cienyeT OOpaTUTh BHUMaHHE Ha (U3UYECKYIO CYLIHOCTb
MOHSITHST «BBIIPSIMUTEIBY, PAa300paThCs ¢ KIACCUPUKAIMEH CXeM BBIPSMUTENCH U MepeuHeM
OCHOBHBIX IapaMeTpOB, XapaKTepu3ymomux paboty Beimpsamutens. IIpeobpazoBanue
MEPEMEHHOT0 HAIPSDKEHUS B MOCTOSIHHOE HANPSHKEHUE, WM IPYTUMHU CIIOBAaMU BBINIPSIMIICHUE,
OCYILECTBIISIETCSA ¢ MOMOILBIO MOJYIPOBOJHUKOBBIX BhIIpsAMUTENEH. M3ydyeHne 3Toro npouecca
JydIle BCEr0 HAaYMHATh C PAacCCMOTPEHHs pabOThl caMOW MPOCTOM CXEMBbl BBIIPSIMICHHS -
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0HO(A3HOTO OJHOTAKTHOIO BBIIpsAMUTENs. Kpome ycTpoiicTBa M HpuHIUNA pabOTHI
paccMaTpUBAEMbIX CXEM BBIIPSAMIIEHUS HEOOXOIMMO BHUMATEIBHO U3YYHUTh METOAMKY BBIBOAA
OCHOBHBIX pAaCYEeTHBIX COOTHOLUEHUN JUI PAacCMaTPUBAEMBIX CXEM BBIIPSIMIICHUS W JUIA
3aKpEIJICHNS] 3HAHUM CaMOCTOSITEIIBHO TIOBTOPUTB 3TH BBIBOBI.

Tema 1.2. VYcrpoiictBo, mnpwHOMO  paboThl  Tpex(da3HOro  OAHOTAKTHOTO
BBITIPSIMUTEJIS, BBIBOJI OCHOBHBIX PACUETHBIX COOTHOIIICHHA.

Tewma 2.3. YnpaBnsemblii Tpex(a3Hblii MOCTOBOH BBINPSIMHUTENb- YCTPOUCTBO, TIPHHITUIT
paboThI, BBIBOJI OCHOBHBIX PACUETHBIX COOTHOILICHUM.

Tema 2.4. MHorodasHble CXEMbI BBITPSMIICHHUS.

Jlutepatypa [1], cTp.25-26, 38-48, 77-81.

Meronuueckre yKazaHusl.

VYhpaBnsieMblil  BBIIPSMUTENb  BBINOJHSAETCS Ha TUPHUCTOpax, a caM IpPOLEcC
peryJupoBaHusl BETUYMHBI BBIXOJHOTO HAIPSIKEHUS OCYIECTBISCTCS IyTEM PEryIHUpOBAHMS
($a30BOro TOJIOKEHUSI HMITYJIbCAa YIPABJICHHUS 1O OTHOLIEHUIO K TOYKE €CTECTBEHHOTO
3a)KUTaHUS BEHTUJICH, Ha3bIBAEMOT0 YIIIOM perynupoBanus o. Cienyer oOpaTuTh BHUMaHHE Ha
TO, YTO JUIUTEIHLHOCTh PAOOTHI TUPUCTOPA YMPABISIEMOIrO BBIIPSIMUTENS 3aBUCUT OT XapaKTepa
Harpy3ku (aKkTUBHAs WJIM aKTUBHO - WMHAYKTHUBHAs), OT CXEMbI BBIIPSIMIICHHUS, a MPH YUCTO
AKTHUBHOM HArpy3Ke - 3aBUCUT €IlI€ M OT BEITUYMHBI yIiia peryiaupoBanus o. [Ipu uzyuenuu stoi
TEMbl JUIS KaXJOW pacCMaTpUBAEMON CXEMbl BBIIPSIMIICHUS CTapalTeCh CaMOCTOSTEIIBHO
HAapUCOBATh BPEMEHHBIE HWAarpaMMbl HAMPSHKEHHS] NMEPEMEHHOTO TOKA, MOJaBa€MOT0 Ha BXO]
BBIIPSAMUTENS, W KPHUBYIO HAIPSIKEHUS HA BBIXOAE BBIIPSIMUTENS C YYETOM, IHPUHATOIO
3HAYCHHMS yTila PEeryJIMPOBAaHUA U XapaKkTepa Harpy3Ku. Y MEHUe MPaBUIbHO HAPUCOBATH KPUBYIO
BBIMIPSAMIICHHOTO HANpPSHKEHHUS OYEeHb BAXKHO I TMOHUMAaHHUS pPabOThl  BBITPSIMHUTEIS.
PerynupoBounasi xapakTepUCTHKa YIPABISEMOTO  BBIIPSIMUTENS TPEJACTABISET  COOOM
3aBUCHMOCTh CpPEIHETO0 3HA4Y€HHUs BBIIPAMICHHOTO HAIpSKEHUs OT BEJIWYUHBI yIJa
perynupoBanust, T.e. Ug=f(a) mpu mocrtosaHOM 3HaueHun Toka Harpy3ku (ld), BHEUTHSS
xapaktepuctuka — 310 3aBucuMocth Ug=f(ld) mpu mocTossHHOM 3HaYEHWH yTriia peryIupOBaHHMS.
[Ipu wm3ydeHuu HTOW TEeMbl HEOOXOAUMO OOpAaTUTh BHUMaHUE Ha (OPMYJIBI, MO KOTOPHIM
PACCUMTHIBAIOT ATH XapaKTEPUCTHKH, a TAK)Ke HA BIIMSHUE XapaKTepa Harpy3Ku (aKTHBHAs WU
aKTHUBHO — MHIAYKTHBHAs1) HAa BHUJ PETYJIUPOBOYHBIX M BHEIIHUX XapPAKTEPUCTHK YIPABISIEMOTO
BBIITPSIMUTES.

[Tynbcaruy BBIXOAHOTO HANIPSDKEHUS M TOKA BeIIpsiMuTeNeil. CriiakuBaromue QUIbTpHI.

Jlutepatypa [1], cTp.89-94.

Metoanyeckue yka3zaHusl.

JIMCKpETHBII XapakTep paOOThI MOIYIPOBOAHUKOBBIX BEHTHJICH BBIIPSIMUTEINS (IHOI0B
¥ THPHUCTOPOB) OOYCIIaBIMBAeT IyJbCHUPYIOUIMH XapakTep KakKk HamlpsDKEHHs, TaK M TOKa
Harpy3KH, MO3TOMY HanpsDKEHUE M TOK HArpy3KH KPOME TOJIE3HON COCTABIISIONIEH (ITOCTOSTHHOM
COCTaBJISAIONICH), COlepKaT B CBOEM COCTaBEe M HEXelaTeJbHbIE NMEePEeMEHHbIE COCTABIISIOIINE.
J5ist ogaBNeHnst ATUX EPEMEHHBIX COCTABIISIONIMX HANPSHKEHHUS M TOKA HArpy3KH TMPUMEHSIOT
crnaxuBatomye GuibTpel. [Ipy n3yyeHus 3Toi TeMbl HEOOXOAMMO OOPAaTHTh BHUMaHHE KaK Ha
OCHOBHBIE CXEMBI CTIIA)KHBAIOIIUX (PUIBTPOB, TaK U HA METOJMKHU pacyeTa U BEIOOpa DIIEMEHTOB
3TUX (PUIBTPOB.

Tema 1.3. Kommyramuss Toka B BBIIPIMUTENAX. BiusHue KOMMyTaluu Ha
XapaKTEPUCTUKH BBIIPIMUTEIIS.

Jlutepatypa [1], cTp.68-74.

Meroanueckue ykazaHusl.
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[Ton xomMMyTanueil Toka B BBIIPSAMUTENSAX MPH WX paboTe MOHHMMAIOT MPOLECC
Iepexo/la TOKa Harpy3skd C OIHOIO BEHTHWJIA Ha APYyrod. OTOT MNpoLecC MNPOUCXOIUT He
MIHOBEHHO, 4 B TCYEHHUE OIPEICIIEHHOIO BPEMEHHOIO HHTEPBAJIa, ONPEACIAEMOrO YIJIOM
KoMMyTanuu Y. [Ipy u3ydeHnn 3Toi TEMBI CIIEyeT yCTAHOBUTDH KaKHE I1apaMeTPhl BBITPSIMUTEIA
Y NUATAIOIIECH CETH OKa3bIBAIOT BIMSHHUE HA BEIMYMHY yIJIa KOMMYTALMH Y, a TAKXKE BBIICHUTH
BIMSIHHE yTja KOMMYTAllMM Ha BHEIIHIOK XapaKTEPUCTHKY BBIIPSIMHTENS M Ko3(duuumeHt
MOILHOCTH €TO.

Tema 1.4 Mckaxenue GopMbl TOKa, MOTPEOIAEMOTO BHIIPSIMUTENIEM U3 MMUTAIOIICH CETH.

Jluteparypa [1], ctp.110-114.

MeTtoauueckue yKa3aHusl.

JluckpeTHbIi XapakTep paboThl BEHTUIICH BBIIPSIMHUTES IPUBOJIUT K HCKAXKEHUIO (POPMBI
KpUBOIl TOKa, MOTPeOJIIeMOro BBHIIpAMUTEIEM H3 mNuTaromei cetu. Ilpu uzyueHun 3TOro
paszena HeoOXOAMMO OOpaTHTh BHUMAHUE Ha pasnudre (OPMBI KPHUBOH MOTPEOISIEMOTo
BBITIPSIMUTEJIEM TOKa B 3aBHCHUMOCTH OT CXEMBI BBIIIPSMUTENS U BEJIMUMHBI yTJla KOMMYTAIIUH.
BaxxHo ycTaHOBHUTH KakuM 00pa3oM HCKakeHne GopMbl KpUBOI MOTPEOIIEMOTO BHIIIPIMUTENIEM
TOKa OKa3bIBAaCT BIMSHUE HA BEIWYMHY KOI(DPUIIMEHTa MOIIHOCTH BBIIPSIMHUTEIS U YXYIIIAeT
AJIEKTPOMArHUTHYI0 COBMECTUMOCTD BBITIPSIMHUTEIS C MUTAIOIIEH CEThIO.

Tema 1.5. Cucrema umMnynbcHO- ()a30BOTO YIPABICHUS BBIIPSMUTENEH- YCTPOICTBO,
HOPUHIUI PaOOTHI.
Jlutepatypa [1], cTp.151-154.

Meroanueckue yka3aHusl.

Jlia  ynpaBiaeHHs BBIIPSIMUTENEH NPUMEHSETCS CHUCTeMa HMIYJIbCHO — (a3oBOro
ynpasinenus (CUDY). B CUDY perynupoBanue (Ha30BOro NojJoKeHUs UMITYJIbCOB YIIPABICHHUS,
IIOABAEMBIX Ha TUPUCTOPBI CUIIOBOM CXEMBI BBIIPSIMUTENS, OCYIIECTBISAECTCS IIyTEM U3MEHEHUS
BEJIMYMHBI HANIPSKEHMS] YIIPABIICHUS.

HeoOxonumo wu3yuuth ycrpoiictBo, npuHuun paborsl CUDY nns ogHodasHBIX H
Tpex(a3HbIX CXeM BBIIPAMIICHUS, YCTAHOBUTH BIMSAHUE (POPMBI KPUBOW OMOPHOIO HANPSKEHUS
Ha BUJ peryIupoBoYHON xapakrepuctuku CUDY.

Tema 1.6. DHeprernueckue mOKa3zaTeNM BbIIPSIMUTENCH- KOIPPHUIMEHT M0JIE3HOTO
neicTBus, K03((OUIMEHT MOIIHOCTH.
Jlutepatypa [1], cTp.74-77, 81.

Mertonuueckre ykazaHusl.

Koaddunment momuoctn u koddpdunmeHnt monesnoro nedctBus (KIIJ) sBustorcs
BaXHBIMU SHEPreTHYEeCKUMHM Moka3zarensiMu Bbinpamurens. [Ipu pacuere KIIJ nHeobxoaumo
YCTAaHOBUTb HA KAaKHUX DJIEMEHTAX CXEMbI BBIJIEISIOTCS IOTEPH MOIIHOCTH M pacueTHbIE
COOTHOILIEHUS, MO KOTOPBIM CJEAYyEeT pacCUMThIBATh ATH moTepu. BenumunmnHa kosdduumenta
MOITHOCTH BBINPSMHUTENS. 3aBUCUT OT BEIUYMHBI (HAa30BOIO CJBUTA MEPBOM T'apMOHUKHU
noTpedIIeMOro OT NUTAIOIIEH CeTH TOKAa 110 OTHOILIEHUIO K HaIPSHKEHUIO a3kl MUTAIOLIEH ceTu,
a TaKKe OT UCKaXeHUs (opMbl 3TOro Toka. Ilpu m3ydyeHun 3Toi TeMbl HEOOXOIUMO 00OpaTUTh
BHHMaHHE Ha 3aBHCHUMOCTH COCTAaBJISIOUIMX MOTEPh MOIIHOCTH OT BEJIMYMHBI TOKA HArpy3kd U
Ha 3aBUCHUMOCTb KOX(pQHIIMEHTa MOIIHOCTH OT BEJIMYMHBI yIja peryJupoBaHHUs U yria
KOMMYTaLHH.

Pazngen 2. 3aBucumbie MHBEPTOPHI. Y CTPOMCTBO, MPUHIMI PAOOTHI, XapaKTEPUCTUKH,
YCJIOBHS II€pEBOJA YIPABISAEMOIO BBIIPSIMUTENS B PEXUM WHBEPTUPOBAHUA. BHemHsAs u
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PEryJIUpOBOYHAS XapaKTEPUCTHUKU 3aBUCUMOro uHBepTopa. KosdouimeHt MoumHocTH H
K03(D(DHUIMEHT MOJIE3HOTO ACHCTBUS 3aBUCUMOI0 HHBEPTOPA.
Jlurepatypa [1], cTp.81-89.

MeTtoauueckue yka3aHusl.

WHBepTop — 3TO MOJIYNPOBOJHUKOBBIA MpeoOpa3oBaTenb, NpEeAHA3HAYEHHBIH Ui
IpeoOpa3oBaHus AIIEKTPUUYECKOW HHEPIHMM ITOCTOSHHOIO TOKAa B 3JEKTPUUECKYIO JHEPIUIO
IEPEMEHHOT0 TOKa. BBIX0J 3aBMCHMOro MHBEPTOpa MOJKJIIOYEH K CETH NEpEMEHHOro TOKa, B
KOTOpPOM KpOMe Harpy3Kud MMEIOTCSI U T€HEPATOPhl AIEKTPUUECKON IHEPIHH IEPEMEHHOIO TOKaA,
IIO9TOMY HaIIpsDKEHHE Ha BBIXOJE 3aBHCHMOIO HMHBEPTOpAa HMMEET TaKyl0 € 4acToTy U
BEJIMYMHY, KaK U HaIpPsDKEHUE CETH IMEPEMEHHOI0 TOKa, K KOTOPOM IOJKIIOYEH 3aBHCHMBII
uHBepTop. JIr0OOM yrpaBisieMblil BEIIPAMUTEND SBISETCS 0OPATUMBIM NpeoOpazoBaTeieM, T.€.
MOJKET IepelaBaTh JJIEKTPUYECKYIO HHEPrHI0 KaKk W3 CETH IEPEMEHHOI0 TOKa B ILEMb
IIOCTOSIHHOT'O TOKa (BBINPSAMUTEIbHBINA PEXHUM), TaK U HA00OPOT, U3 LENH MOCTOSTHHOI'O TOKa B
CeTh NEPEMEHHOI0 TOKa (MHBEPTOpHBIH pexum). CieayeT oOpaTuTh BHUMAHUE Ha YCIOBHS
nepeBoJia TaKoro mpeoOpas3oBaTelisi M3 BBIIPSIMHUTEIBHOTO PEXHMa pabOThl B MHBEPTOPHBIN
pe)xuM paboThl M TakXke Ha OTIAMYUs B (OpMe 3alUCH U BHUJA BHEIIHUX XapaKTEPUCTUK
BBINPSIMUTEIBHOTO W WHBEPTOPHOTO PEXKHMMOB, OOpaTHB BHUMAaHHWE Ha  HAJMYUE 30HBI
OrpaHUYEHUS BHEIIHEH XapaKTepUCTUKH 3aBUCUMOTIO HHBEPTOpA.

Paznen 3 .ABTOHOMHBIE UHBEPTOPHI.

Tema 3.1. OgHodazHbie UHBEPTOPHI TOKA NMApaUICTLHOTO W TOCIEIOBATEIIBHOIO THIIA-
YCTPOMCTBO, MPUHLIUIT PAOOTHI, BBIBOJ OCHOBHBIX PACUETHBIX COOTHOIICHHIA.

Jluteparypa [2], cTp.

Meronuueckne ykazaHusl.

HezaBucumbie (aBTOHOMHBIE) HHBEPTOPHI HAMPSKEHHST pabOTalOT Ha CETh MEPEMEHHOTO
TOKa, B KOTOPOW MMEETCS TOJIbKO HArpy3ka, Mo3TOMYy NapaMeTpbl HANPSKEHUS! BBIXOJHOW CETH
VHBEPTOPA HANPSKEHUs ONPEIEIAIOTCA TOJIBKO CBOMCTBaMM caMoro uHsepropa. [lo Bpemenu
WHBEPTOPHI TOKAa ObUIM pa3pabOTaHbl U HMCCIEIOBAHBI 3HAYUTEIHHO paHbBIIE, YeM HWHBEPTOPHI
HANPSDKEHUS. DTO 0OBSICHIETCS B MIEPBYIO OUEpe/ib TEM, YTO MHBEPTOPHI TOKA BBIMOIHIIOTCS Ha
HE TIOJIHOCTBIO YMPAaBISIEMBIX BEHTWIAX (TUPUCTOpax), a JOCTaTOYHO CHJIBHOTOYHBIC W
BBICOKOBOJIbTHBIE TUPUCTOPHI OBLITN pa3paboTaHbl U OCBOEHBI MPOMBIIUIEHHOCTHIO 3HAYUTEIHHO
paHblile, YeM TPAH3UCTOPHI HAa OOJBIINE TOKU U HaNpsDKeHUs. M3ydeHne 3Toil TeMbl HAaUMHACTCS
¢ u3yuyeHHUs oAHO(A3HOrO HMHBEPTOpa TOKa MapajuiensHOro Tuma. [lamee crnemayeT H3yduTh
omHO(A3HBI WMHBEPTOP TOKA TMOCIEIOBATEIHFHOTO THIA, WHBEPTOP TOKAa TMOCIEAOBATEIIBHO-
MapajuIeIbHOTO THIIA. OTMeTHM, 4YTO MTHOBEHHOE€ 3HAYeHHWE BXOJHOIO TOKa B
WHBEPTOPAX TOKA MOCTOSTHHO. DTH U OOBSICHSIETCSI HA3BaHUE KHHBEPTOP TOKAY.

Tema 3.2.0aH0(a3HBIE HHBEPTOPHI HAMpsSOHKEHHUS. YCTPOHCTBO, MNPHUHIMI pPabOTHI,
CHOCOOBl  PEeryJUpOBaHMs BETUYMHBI BBIXOJHOTO HANpsDKEHHS. BBIXOAHBIE  (QUIBTPHI
MHBEPTOPOB HAIPSKEHUS.

Jlutepatypa [2], cTp.

Meroanueckue ykazaHusl.

I/I3yquHe TEM, OTHOCAIIUXCA K MHHBEPTOpaAM HAIPAKCHUA,
ClelyeT HadaTh ¢ HauOoJiee MPOCTHIX CXeM — OJHO(A3ZHOrO OIHOIUIEUEBOTO, OAHO(A3HOrO C
BBIBOJIOM HYJIEBOW TOUKH NMEPBUYHON OOMOTKHU TpaHchopMaTopa, 0JHO(PA3HBIX MOJTyMOCTOBON U
MOCTOBOM cxeM. HeoOXomumMo yCTaHOBHTH IOCIEIOBATEIbHOCTh PAaOOTHl TPAaH3UCTOPOB,
JUIUTETILHOCTh BKJIIOUEHHOTO COCTOSIHUSI TPAaH3UCTOPOB U (GOpMy HAMpsKEHHUS HAa Harpys3ke.
Taxoke HEOOXOIUMO HM3YUYHTh CHOCOOBI PEryJIMpPOBAaHUS BEIMYMHBI BBIXOJHOTO HANPSDKEHUS U
€ro rapMOHMYECKHUM COCTaB.
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Tema 3.3. Tpexdaszubie HWHBEpTOpPHl HANPSKEHUS. Y CTPOMCTBO, MPHHUUI pPadoTHI,
XapaKTEepUCTHKH,

Jluteparypa [2], cTp.4-33, cTp.45-63.

Hanee ciexyer M3y4uTh YCTPOMCTBO M NPUHLUMII PabOThl Tpex(azHOro HHBEpTOpa
HaIIpSDKEHUS U BBIBOJ BBIPAXKEHUS Ul ONPEACIICHHUs ACUCTBYIOLIErO 3HAYEHUS BBIXOIHOIO
HanpsbkeHus. OOpaTuM BHMMaHHE Ha TO, YTO Tpex(a3Hble MHBEPTOPbI HANPSKEHUS HAXOMAT
caMo€ IIHUPOKOE NMPUMEHEHHUE B PErYJIUPYEMBIX JIEKTPOIPUBOAAX IIEPEMEHHOTO TOKA, II0ITOMY
M3Y4YECHHE 3TOW TEMBI OYEHb BAXKHO Ul YCIEIIHOIO OCBOCHHUA Kypca «QJIIEKTPUYECKUI TIPUBOI.

BbixogHOE HampsbkeHHWE HHBEPTOpa KpOME OCHOBHOM TapMOHUKM  (TIOJE€3HOM
COCTABJIAIOLICH) CONEP’KUT BBICHIME TapMOHMKH, KOTOPBIE CYLIECTBEHHO YXYALIAlOT (Gopmy
KpUBOW HampspkeHus. Heo0XonnMo M3ydnTh OCHOBHBIE CHOCOOBI yNmydIIeHUs (OpPMBI KpUBOM
BBIXOJJHOI'O HAlpsDKEHUS MHBEPTOpA, MPUOIMKEHHUs 3TOH (OpMbl K CHHYcOMJanbHOH. BaxHo
TaK)K€ U3YYUTh XapaAKTEPUCTUKNA UHBEPTOPOB U PACYETHBIE COOTHOILICHMS, IO KOTOPHIM CIIEIYET
paccuuTBIBATh 3arpy3Ky BEHTHJIEH 110 TOKY U HANPSKCHUIO.

Paznen 4. Perynstopsl HanpsKeHUs! IEPEMEHHOTO TOKaA.

OnHoda3Hble TUPUCTOPHBIE PETYJATOPbl MEPEMEHHOI0 HANpsKeHHUs Y CTPOMCTBO,
NPUHIUIN PabOThI, XapaKTePUCTHKH,

Jlutepatypa [1], cTp.133-142.

Meroauueckue yKa3aHusl.

TPH npumenstoTcs A peryJIMpoBaHus BEIUYMHBI HANPSIKEHUS IEPEMEHHOIO TOKA IIPU
COXPAaHEHMH YacTOThl 3TOro HampspkeHus. CucremMa MMITYJIbCHO — (Pa30BOro yIpaBieHHs 3TUX
PEryJIiTOpOB TOYHO TaKas K€, Kak U y YIPaBIIeMbIX BbIIPIMUTENECH. PerynupoBanne BeJIMUNHbI
BeIXxogHOro HampspbkeHuss TPH ocymectBisercss myteM u3MeHeHHs (ha30BOrO MOJIOXKEHUS
MMITYJIbCA YIIPABJIEHUS MO OTHOLIEHUIO K TOYKE €CTECTBEHHOIO 3aXKMIaHMs BeHTWwiIeH. dopma
KpUBOW BbIXOAHOro HanpsbkeHuss TPH wuckaxkeHa M CYIIECTBEHHO OTIMYAEeTCS  OT
CHHyCOMJIaNIbHOM, a Tok motpebmsembiii TPH ot mwuraromieit cetm umeeT (ha30BBIA CIIBHT.
[Tepeunciennble BbIIe (AKTOPHI OKA3bIBAIOT MPSMOE BIUSHUE HAa BEIMYMHY KO3(duuumeHta
momHoctr TPH.

Heo6xonnMo n3yuuts ycrpoiictBo, npuHuun padotsl TPH, peryanpoBodHble U BHEIIHHUE
XapaKTepUCTHKH, a TaKKe 3aBUCUMOCTbh KO3((UIIMEHTa MOIIHOCTH PEryysTopa OT AHana3oHa
pEryaupOoBaHys BEIUYMHBI BEIXOJHOTO HAIIPSIKCHUS.

Monyns 5. [IpeobpazoBarenu 4aCTOTHI.

Tema 5.1. IIpeoOpa3oBarenu 4YacTOTHI CO 3BEHOM IIOCTOSIHHOTO TOKa. YCTpPOMCTBO,
MPUHIUT PAaOOTHI, XapaKTEPUCTHKH,

Tema 5.2. IlpeoOpazoBarenn 4YacTOTHl 0O€3 3BEHA IOCTOSHHOTO TOKa. YCTpPOKMCTBO,
MPUHITUT PaOOThI, XapaKTEPUCTUKH,

Jluteparypa [2], cTp.105-115.

Metoanueckue yKazaHusl.

[IpeoOpa3oBareny 4yacTOThl MOAPA3NEISAIOTCS Ha JBa OCHOBHBIX Kjacca -
npeoOpa3oBaTesid YacTOThl CO 3BEHOM IIOCTOSIHHOTO TOKa M IpeoOpa3oBaTeNy 4acToThl 0e3
3BEHa IIOCTOSIHHOTO TOKa. HeoO0XoauMo W3yduTh YCTPOHCTBO, MPHHIMUI PAaOOTHI ITUX
npeoOpa3oBaTesiell 4acTOTBI, YCTAaHOBHTb B YEM 3aKJIIOYAIOTCS OCHOBHBIE OTIMYUS Kak
YCTPOMCTBA, TaK M XapaKTEPUCTHUK, BKJIOYAst 1 BO3MOXHBIN AMAINA30H PEryJIMPOBaHUS YaCTOTHI
BBIXOTHOT'O HANpPSHKEHUSI.
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11.2. Meroauueckue yka3aHus s OOy4aroIIMXCS IO BBIMOJTHEHUIO J1a00paTOPHBIX
pabor

Metoauueckue ykazaHusl Il OOy4yarolIUXCs IO BBIMOJHEHHIO J1a0OpaTOPHBIX PadoT
npuBeJeHbl B «MeToaMuecknux YyKa3zaHUSIX [0 H3YUYCHUIO AUCHUIUIMHBL «IIpombliuieHHas
JJIEKTPOHUKA», pa3MENICHHbIX Ha JJIEKTPOHHOM pecypce kad. Ne32, a Taxke B ydeOHBIX
MoCcoOMIX B y4eOHO-METOIuYecKUX mocoousx [4], [5], [6].

B xoxme BbimonHeHusi 1a00paTopHbIX paboTa OOydYalOIIMHCA JOJKEH YIUIyOUTh H
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON OO0YyYaromerocs.
Brimonnenue mabopaTopHbIX paboOT COCTOUT U3 IKCHEPUMEHTATbHO-TIPAKTHYECKON, pacdeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BoinonHenue nabopaTopHbIX pabOT 0OydarolUMCs SIBISETCS HEOThEMJIEMON YacTbiO
W3YYECHUS JUCUUIUIMHBI, OIpeAensieMoil Yy4eOHBbIM IIJJAaHOM M OTHOCHUTCS K CpPEICTBaM,
00€eCTIeunBarOIIUM PEIICHHUE CIEAYIOIIMX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— MPUOOPETEHNE HABBIKOB MCCIICIOBAHUS MPOIECCOB, SIBICHUNA U OOBEKTOB, M3y4aeMbIX
B paMKax JaHHOW JIUCLMILIUHBL;

— 3aKpeIUICHUE, Pa3BUTHE M JAeTalM3alus TEOPETUUYECKUX 3HAHUM, IOJyYCHHBIX Ha
JIEKIIMSIX;

— TOJIyYeHHUE HOBOW MH(POPMAITUH TI0 U3yIaeMOH THCIUTLINHE,

— NMPUOOPETEHNE HABBIKOB CAMOCTOSATEIHHONU PabOTHI C JIA0OPATOPHBIM 0OOPYIOBAHHEM
U Ipudopamu.

3ananue U TpeOOBAHMS K ITPOBEACHHIO J1a00OPATOPHBIX PaObOT MPUBEICHBI
y4eOHO-MEeTOAMUeCKuX mocoousx [4], [5], [6] .

Crpykrypa u popma otuera o 1adbopaTopHOU paboTe MPUBEICHBI
ydeOHO-MeToau4eckux nmocoousx [4], [5], [6] .

TpeboBanust k opopMIIEHHIO OTUETa O Ta0OpaTOPHOI paboTe MPUBEACHBI
y4eOHO-METOAMUECKuX nmocoousx [4], [5], [6].

11.3. MeToau4eckue yKa3aHus JUIsl OOYYArOMIMXCS TI0 TPOXOXKIACHUIO CAMOCTOSATEIHHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJarouuiics BBITOIHAET pabOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpENoAaBarelis, HO 06e3 ero HermocpeacTBEHHOIo
y4acTusl.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBiSIOINIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SABISIOTCS:

—  y4eOHO-METOIMYECKHUI MaTepual Mo JUCIUIUINHE u3ioxkeH B [1]—[7];

—  BOIPOCHI JIJIs1 CAMOKOHTPOJIS, IpuBeAcHHbIE B 1. 11.1.

11.4. Meroauyeckue yKazaHUsA Ui OOYYArONIUXCS TIO TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texkynuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOr0 B TEUEHUE CEMecTpa C b0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCITATIITAHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTU IPOBOAUTCS B TEUYEHHE CEMECTPA C MCIOJIb30BaHUEM
TECTOBBIX BompocoB (Tabn.18. B koHIE cemecTpa MmO pe3ynbTaTaM TEKYIIETO KOHTPOJIS
BBICTABJISIETCSA OLIEHKA, KOTOpPAasl YUYWUTHIBAETCS MPU BBICTABICHHM OLICHKUA IO pe3yJbTaTaM
MIPOMEXKYTOYHOM aTTECTALIUH.

23



11.5. Metoau4eckue ykazaHus JJisi O0Oy4YaroOUIMXCs MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[IpomexxyTounass  arrectaiusi  OOydarOmMXCsl  IpEAyCcMaTpuBacT  OLEHHBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHMs MO quciuruinHe. OHa BKIIOYAeT B
ceost:

— muddepeHIUpoBaHHBIA  3ayeT — 93TO (opMa OLEHKH 3HAHWUK, MOJYYCHHBIX
00y4JarmuMcsl IPU U3YYSHUU AUCLUILINHBI, MPU BBIMOJIHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEAOBATENILCKUX PAa0OT U MPOXOKACHUH MPAKTHK C ATTECTAIIMOHHOW OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BICTBOPUTEIILHOY, «HEYAOBICTBOPUTEIILHOM.

[TpomerxyTouHas aTTecTanus IPOBOJUTCS IO BOIPOCaM, IPUBEICHHBIM B Tabmuie 16.
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JIuct BHEceHUs! UI3MEHEHUH B pabouyro NporpaMmy AUCHUTUINHBI

JlaTa BHECEHUS

N Jata u Ne
W3MEHCHUH U [onnuce
N . . MPOTOKOJIA
JOTIOJTHEHUH. Coneprxanne U3MEHEHUH U TOTIOTHEHUH sacenaHms 3aB.
[Toamuce BHECTIIETO Kadenpoi
Kadeapsl
W3MEHEHUs
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