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AHHOTaIUs

Jucuunnuna «lIpoexkTnpoBaHue BTOPUYHBIX HCTOYHMKOB MHUTaHUS» BXOOUT B
o0pa3oBaTeNpbHYI0 NPOrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HamnpaBieHU0 MoAroToBku 13.03.02 «DneKTposHEepreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sueprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIACAYIOIMIMX KOMIETSHIIHIA:

[1K-3 «Cnoco0eH npuHUMATh y4acTre B IPOCKTHPOBAHUU OOBEKTOB MPOPEeCcCHOHATHHOM
JIEATEIbHOCTH B COOTBETCTBUM C TEXHMYECKMM 33JaHUEM M HOPMATUBHO-TEXHUYECKOMN
JIOKYMEHTALUE»

CoaeprxaHue TUCHUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C

- U3y4EHHEM YCTPOWCTBa, MPUHIUIA PAOOTBI OCHOBHBIX CXEM BTOPUYHBIX HCTOYHHKOB
MUTaHUs;

- OCBOGHHEM METOJIMK pacueTa BTOPHYHBIX NCTOYHHKOB MUTAHMS U BBIOOpPA WX OCHOBHBIX
3JIEMEHTOB;

- OCBOCHHMEM METOJIOB HCIBITAHUS BTOPUYHBIX HMCTOYHHKOB IUTAaHUS U 0O0pabOTKH
pe3yJIbTaTOB UCTIBITAHUS.

[IpenogaBanyrie AMCUMIUIUHBI TpPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3aINH
yueOHOro  mpolecca: JIEKIMM, JIabopaTOpHbIE  3aHATHSA, CaMOCTOsTENbHas  pabora
oOyuJaroierocsi, KOHCYJIbTallHH.

[Iporpammoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.
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1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUYEHUS MO JUCLUIIIMHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

lens mnpenomaBaHuss  AUCLUIUIMHBL:  OCBOCHUE WHIYKEHEPHBIX METOAMK pacdera
OCHOBHBIX THUIIOB BTOPUYHBIX HCTOYHUKOB JIEKTPOIIUTAHUS.

B mpouecce o0ydenus mo aucuurummbe «lIpoektupoBanme BUII» kaxaplii CTyAeHT
JIOJDKEH IpUoOpecTH MpaKkTUYECKUEe HaBBIKU 10 pacueTy U MPOEKTHUPOBAHUIO OCHOBHBIX THUIIOB
BHUII, 4r0 mO3BONIMT MM YCIEIIHO pPEIIaTh TEOPETHUYECKHUE M IPAKTHUYECKUE 3a4a4d B HX
npoeCCUOHATIBHON  JIeATEIbHOCTH, CBA3aHHOW C IPOEKTUPOBAHMEM M SKCIUTyaTauuen
BTOPUYHBIX UCTOYHUKOB ITUTaHUSI.

B o6nacTu BocIMTaHUs JIMYHOCTH LEJIBIO MOATNOTOBKH IO JAaHHON AMCLUIUIMHE SBJISIETCS
dopMHpOoBaHHE OCHOB OOWIEKYABTYPHBIX W  HPOPECCHOHATBHBIX  KOMIETCHUUH s
nprOOpeTEeHNUs Ka4eCTB, HEOOXOAUMBIX pa3pab0TUMKy HOBBIX BTOPUUHBIX MCTOUHUKOB IMUTAHMUS,
TaKUX Kak LEeJIeyCTPeMIICHHOCTh, OpPraHM30BaHHOCTb, TPYIOJIIOOHE, OTBETCTBEHHOCTD,
IPaXXAaHCTBEHHOCTh, KOMMYHUKAaTUBHOCTb U JP.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI 00ydaroUuiics AODKEH 00janaTh CleIyHOLIUMU
KOMIIETCHIIMSIMU WIIA UX 4acTAMH. KOMIIETEHIIMM M MHIMKATOPBl UX JTOCTUKEHUS IIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS

Kareropus (rpymnma) Kon u Kon n nauMeHnoBaHue WHIUKATOPA JOCTHIKEHUS
HaUMEHOBaHHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMITIETEHITNH
[TK-3./1.1 BoimonHsIeT cOOp ¥ aHAJINU3 TAHHBIX JIJIS
MIPOEKTUPOBAHUS 0OBEKTOB MPO(DHEeCCHOHATBLHOM
NEeSITeNIbHOCTH
ITK-3 Criocoben
I1K-3./1.2 pa3zpabaTbIBaeT 3CKU3HbIE U paboune
MIPUHUMATH yYaCTHE . .
YepTEKU rpaPuvecKoil yactu padouet u
B IIPOEKTUPOBAHUHU o
MIPOEKTHOM JTOKYMEHTAIINH
00BEKTOB
. | IlIK-3.J1.3 ucnonb3yer cpeacTa
npodeccuoHaNbHOM
aBTOMATHU3HPOBAHHOTO MPOSKTUPOBAHHUS JIJIS
[IpodeccuonanbpHbie | N1EATEILHOCTH B .
odopmiieHus paboueit JOKyMEeHTaIluu 00 bEKTOB
KOMIIETEHIINH COOTBETCTBHUU C .
npodeccnoHaNbHO 1eATEeNbHOCTH
TEXHUYECKUM
S [TK-3./1.4 ocyiiecTBs€T KOHTPOJIb COOTBETCTBUS
pa3pabaTbiBaeMbIX MPOEKTOB U TEXHUUECKOM
HOPMAaTHBHO-
. JIOKYMEHTAIIMU CTaHJapTaM, TEXHUYECKUM
TEXTHHMHACCKON CJIOBUSIM U JPYTUM HOPMATUBHBIM IOKyMEHTaM
JIOKYMEHTalHuen Y pyT p y
[TK-3./1.5 BBITIONHSET pacyeThl s
MPOEKTUPOBAHMS 0OBEKTOB MPO(HEeCCHOHATBLHOM
JIeSITENIbHOCTH

2. Mecro nuctuIuIHHEL B cTpykType OI1
JucuumnimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIUIUIAH:
— DJeKTpOMEXaHWYeCcKHe U MOJYIMPOBOJHUKOBBIE MpPeoOpa3oBaTeNnnd  dICKTPUUYECKON
SHEPIUH;
— OJEeKTPOHMKA;
— CumnoBast 2JIEKTPOHHUKA.
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3HaHMs, TIOJIyYEHHBIE IMpU M3YYEHUM MaTepuajga JaHHOM [UCLUUIUIMHBI, HMMEIT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U UCIOIB3YIOTCS IPU U3YYEHUN OPYIUX JUCLMILIAH:
— IIpoekTupoBaHKE 2JIEMEHTOB U YCTPOUCTB CUCTEM aBTOMATUYECKOTO YIIPABIICHHUS.

3. O0beM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTUHE (M paclpeielieHue 3TOH TPYJO0EMKOCTH 10 CEMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaxmuyueckoil n0020mMo6Ku 12 12
AyoumopHhuie 3anamus, BCETo vac. 24 24
B TOM YHCIIC:
nexuuu (JI), (gac) 12 12
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padbotsl (JIP), (dac) 12 12
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 111 111
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. CopneprxaHue JUCLHUIUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3jeiaM U BUJIaM 3aHATHIL.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuue 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI TUCITUTIITUHBL Jlexiuu (113 (C3) JIP KIT CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 8
Paznen 1. IloaynpoBoJHUKOBBIE TPUOOPEI 1 2 11

CHJIOBOM QJICKTPOHUKHU

Tema 1.1. YcTpoicTBO, IPUHIMIT PAOOTHI,
XapaKTEpUCTHKH IMO/I0B, THPUCTOPOB,
TPaH3UCTOPOB

Pa3nen 2. Bempsamurenu 4 2 30

Tewma 2.1.0cHOBHBIE TApaMeETPHI U
XapaKTePUCTUKHU BBINPSIMUTENEH.




Tewma 2.2. Onao(azHbIe BRIMPIMUTEIN
Pa3nen 3. ABTOHOMHBIE HUHBEPTOPHI 4 4 30
Tema 3.1. OnnodazHble HHBEPTOPHI TOKA
MapajuIeIbHOTO U MOCJIE0BATEILHOTO THIIA
Tewma 3.2. OnHo(dazHbie HHBEPTOPHI
HaNpPsHKEHUs
Paznen 4. [IpeobpazoBaTesi MOCTOSSTHHOTO 3 4 30
Toka B nocTostHHbIN TOK (ITI1T)
Tema 4.1.IIIIT ¢ nocnenoBareabHbIM
KIr04eBbIM 31emenToM (TTI1T-1)
Tema 4.2.11I1T ¢ mapanneabHbIM KIOUYEBBIM
anemertom (ITIIT-2)
Tewma 4.3. JIByXTaKTHBIA KOHBEPTOP C
TpaHCc(HOPMATOPHOH CBS3BIO IIETIN HATPY3KU
Y MICTOYHUKA TTUTAHUS
Hroro B cemectpe: 12 12 111
Uroro: 12 12 111
4.2. CopneprxaHue pa3/IeioB U T€M JICKIIMOHHBIX 3aHITHH.
Copep:xanuie pa3fesioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.
Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep .
HazBanue u coneprkaHue pas3/iejoB U TEM JIEKIIMOHHBIX 3aHATUI
paznena
Paznen 1 [TonynpoBOTHUKOBBIE TPUOOPHI CUIIOBOM 3JIEKTPOHUKU
Tema 1.1 YcTpoicTBO, MPUHLIKI PAOOTHI, BOJIBT-aMIIEPHBIE XapaKTEPUCTHUKU AUOOB,
TUPUCTOPOB, TPAH3UCTOPOB, IOTEPU MOIIIHOCTH.
Paznen 2. Boimpsimurenu
Tema 2.1 Knaccugukanus BeIIpsIMUATENIEH 1 OCHOBHBIE TTApaMETPhI U XapaKTEePUCTHKH
BBIIIPSIMUTENEH.
Tema 2.2 OnHoda3zHble BBIIPSIMUTENN: CXEMBI, XapaKTEPUCTHUKH, OCHOBHbIE paCUeTHBIE
COOTHOLIEHHUSI.
Pa3nen 3 ABTOHOMHBIE HHBEPTOPBI
Tema 3.1 | YcrpoiicTBa, NpUHIMI pabOThI, XapaKTEPUCTUKU OJHO(A3HBIX HHBEPTOPOB TOKA
[apaJUIEIbHOTO U MOCJIE0BATEIBHOIO THIIA
Tema 3.2 YcrpoiicTBa, MPUHLIUI pabOThI, XapaKTEPUCTHKH 0AHO(PA3HOTO HHBEPTOpa
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BCJIMYHHBI BBIXOJHOT'O HAITPAXKCHHA

HANPSDKEHUS IPU HITMPOTHOM M IIMPOTHO-UMITYJIbCHOM CIIOCO0aX PEryIUpOBaHUS

Paznen 4 [IpeoOpazoBareny MOCTOSTHHOTO ToKa B mocTostHHbIN TOK (ITI1T)

Tema 4.1 YcrpoiicTBo, mpuHIuUI padotel, xapaktepuctuku [T ¢ mocnenoBarensHBIM
KJIr04eBbIM d5temeHToM (ITI1T-1)

Tema 4.2 YcrpoiictBo, mpunimn padotsl, xapaktepuctuku [I1T ¢ mapamiensHbiM
KJIr04eBbIM d5temeHToM (ITI1T-2)

Tema 4.5 YcTpoiicTBO, MpUHIUI PabOThI, XapaKTEPUCTHKH JBYXTAKTHOTO KOHBEPTOPA C

TpaHcGOPMATOPHOU CBA3BIO IIENH HAPY3KU U UCTOYHUKOM IMUTAHUS

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bceero ‘ ‘ ’
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTH ITPHUBEACHBI B Ta0IHILIE 6.
Tabnuma 6 — JlabopaTopHbIe 3aHITUS U UX TPYAOEMKOCTb
N3 HHX Ne
Ne TpynoemMKOCTh, | MPAaKTHYECKON | pas3zaerna
HaumenoBanue abopatopHbix paboT Py - | TP p
n/m (uac) MOATOTOBKH, | JUCLIHII
(gac) JIMHBI
Cemectp 8
1 | Tpex¢a3Hblif 0IHOTAKTHBIN yIIPaBISEMBbII 2 2 2
BBINPSIMUTENb
2 | OnpHoda3HbIN HHBEPTOP TOKA MapauIeNbHOTO | 2 2 3
THIIA
3 | OnHodazHbli HHBEPTOP TOKA 2 2 3
MOCJIEI0BATEIBHOTO TUIIA
4 | OxgHoGa3HbIi HHBEPTOP HANPSKEHUS 2 2 3
5 | [IIIT ¢ nocnenoBaTeIbHBIM KITIOUEBBIM 2 2 4
anementom (ITI1T-1)
6 ITIIT ¢ napasuIeabHBIM KJIFOUEBBIM 2 2 4
anementom (II1T-2)
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| Beero | 12 | 12 |

4.5. KypcoBoe npoeKTHpOoBaHKe/ BBEITIOTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMmocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0uIIe 7.
Ta6muia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHoil paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

70 70
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 11 11
ycneBaemoctu (TKY)
Jowmamrnee 3ananue (J3)
KonTponbubie pabotel 3a0uHNKOB (KP3) 20 20
IToaroroBka K MpoOMeEXyTOYHOU 10 10
atrecrauuu (I1A)

Bceero: 111 111

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00YUArOIIUXCS MO JUCIUIUTHHE (MOJIYJTIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCS YKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBEIEH B Tabauile 8.
Tabnuua 8— [lepeyeHp NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

HIudp bubnuorpaduueckas ceviika / URL anpec KonnuecTtso
9K3EMIUISPOB B
Ooubnuorexe
(xpome
JJIEKTPOHHBIX
HK3EMILISIPOB)

1.MaptbiHoB A.A. CusnoBas snexkTpoHuka. Yacts . 70
BeImpsMuTeny u peryssiTopbl IepeMEeHHOTO HaNpsHKEHUSI.

I'VAIL CII6. 2011. 186¢.

2.MaptbiHoB A.A. CunoBas 3nekTponuka. Yacts |1 70
WuBeprops! 1 npeodpazoBarenu yactorel. [ YAIL CI16.2012.
144c.

70
3. MapteiHOB A.A.. [IpoexTnpoBaHue HMITYJIbCHBIX
HOJYIPOBOJHUKOBBIX ~ IpeoOpa3oBareneid  MOCTOSHHOTO
HaNpsOKeHUsT B TIOCTOSHHOE — HampsDKEHUE: yue0.
nocobue/A.A.Maptsinos. CII6.: CIIOI'YAIL, 2011. 216 c.:

4.MapteiHoB A.A. CritoBast 2JIeKTPOHUKA: y4e0. —MeTO/I. 70
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ITocobue/A.A. MaptsiHoB.-CI16.: 'YAII, 2015.-214c.

5.MapteiHOB A.A. OCHOBBI TIpe0oOpa3oBaTEIbHON TEXHUKH.: 35
YuebHo-MeTonndeckoe nocodbue. Yacte | / A.A. MapTbIHOB.
CII6.: 'YAIL 2015. 177 c.:

6.MapTsiHOB A.A. OCHOBBI IPE0OPA30BATEIHHON TEXHUKH. : 35
Yyebno-meroandeckoe mocooue. Yacts |1 / A.A. MapThIHOB.
CIIo.: T'YAII 2015. 187 ¢

7. TlepedeHb 371€KTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH()OPMAIMOHHO-TEICKOMMYHUKAIMOHHOM ceTH «HTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHEeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpaA30BaTEIbHBIX PECYPCOB HHGOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL aapec HanmenoBanue
URL:http://194.226.30/32/book.htm bubnuorexa Aamunuctpanuu [Ipesunenra PD
[OnexTpoHHBIN pecypc]
URL:http://imin.urc.ac.ru Bupryansabie 0MOIMOTEKH [ DIIEKTPOHHBIN pecypc].
URL:http://www.rsl.ru Poccwuiickas HanmoHaIbHAs OMOTMOTEKA [ DIEKTPOHHBIH
pecypcl].
URL:http://web.ido.ru DnekTpoHHas OubIMoTeKa [ DIEKTPOHHBIH pecypc].
URL:http://gpntb.ru [ocymapcTBeHHast MyOJUYHAs HAYIHO-TEX HHUECKast

o6ubnnorexa Poccun [ DneKkTpoHHBIH pecypc].

http://window.edu.ru/ Wudopmanmonnsiii mopran «EquHOE OKHO 10CTyNA K
00pa3oBaTeNbHBIM pecypcam» [ DIEKTPOHHBIN pecypc]

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLEcca M0 AUCLUILINHE.
[lepedyeHpb UCONB3yeMOro IPOrpaMMHOr0 odecrieueHus npejacTasieH B Tadbauie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAIMOHHO-CITPABOYHBIX CHCTEM, UCTIOJTB3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca Mo JUCIUILTNHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW IS  OCYIIECTBIICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TIPeICTaBleH B Tabmiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKOH 0a3bl
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No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayuTopus 21-21
CrnenuanusupoBannas aboparopust «lIpomblieHHas 51-06-01
JIEKTPOHUKAY

10. Onenounsle cpeacTBa AJs NPOBEICHHS IPOMEXYTOUHOM aTTeCTalK
10.1. CoctaB OIICHOYHBIX CpEACTB MJIsi TPOBEICHHUS TMPOMEXKYTOUHOH aTTeCTallUuH
00ydJaronuxcs mo AMCIUILIMHE TpUBe/eH B Taommie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl IPOBEACHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bun npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPENICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
[IpumepHSIii nepeueHb BOIPOCOB JIJIsI TECTOB.

10.2. B xayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O00YJaloUIMMHCS MPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6amnpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctyka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIH
MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHHUS C MPAKTHYECKOU
JIeATEITbHOCTBIO HAIIPABIICHNUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIelMaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiics TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY M3JaraeT ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI B 00OOIICHNS,

— BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX OHSITHII.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM MpOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONTyCKaeT HeCYIEeCTBEHHbIE OIIMOKN U HETOYHOCTH;

— MCIIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»
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OI11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXKET apryMEHTHUPOBATh HayYHbIE MOJI0KEHUS,;
— He (HOPMYIHPYET BHIBOJAOB U 000OIICHHIH.

— oOyyaroluiicss He YCBOWJI 3HAYUTEJIBHONM 4YacTH MPOrpPaMMHOTO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIPH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBbie KOHTPOJILHBIC 33/1aHUS HJIM HHbIE MAaTCPHAIIBL.
Bomnpocs! 1 3x3aMeHa peacTaBiIeHs! B Tadbauie 15.

Tabmuna 15 — Bonpocs! i SK3aMeHa

Ne Kon
IlepeyeHp BOpocoB JuIsl IK3aMeHa
/a WHIUKAaTOpa

1. Onnoda3Hblli OTHOTAKTHBINA BBITPSIMUTENh: CXEMa, BPEMEHHBIC IK-3.14.1
JarpaMMbl, IPUHIMI PA0OThI, BBIBOJ PACUETHBIX COOTHOILICHUI.

2 .OnHO(a3HBIN MOCTOBOH BBINPSIMUTENB: CXeMa, BpeMeHHbIe Auarpammsbl, | [1K-3.J1.2
HOPUHIUI pabOThl, BEIBOJ] PACUETHBIX COOTHOILIEHUH.

3. Tpexda3Hblil 0OAHOTAKTHBIN BBIIPSIMUTENb: CXEMa, BPEMEHHBbIE K-3.11.3
JarpaMMbl, IPUHIMUIT PA0OTHI, BBIBO/ PACYETHBIX COOTHOILICHHH.

4. OcoGennoctu paboThl TpaHchopMaTopa B Tpexha3zHOM OJHOTAKTHOM IK-3.4.1
BBINIPSIMUTEIE.

S. TpexdazHblil MOCTOBOH yIpaBisieMblid BBIIPAMUTEND: cxeMa, BpemeHnnble | [1K-3.71.2
JMarpaMMbl, BbIBOJI OCHOBHBIX PACUETHBIX COOTHOILIECHHH.

6. lectrda3nblii 0AHOTAKTHBIN BBIIPSIMHUTENb: CXEMa, BPEMEHHBIE K-3.11.3
JarpaMMBbl, BBIBOJI OCHOBHBIX PACYETHBIX COOTHOILIEHUH.

7. BausiHue MHIyKTUBHOCTH Harpy3ku Ha paboTy yIpaBIisieMOro MK-3.J1.1
BoInpsmuTes. [ToscHuTh Ha mpuMepe 000N CXeMbl BBITPSIMUTEIS.

8. KomMmyTanus Toka B BBIIPAMUTEINSAX: BIMSHUE HA BEIUUUHY NK-3.10.5
BBINPSIMIIEHHOT'O HANPSKEHUS, BHIBOJ BBIPAXKEHUS IS yIJla KOMMYTALUU

9 BremHsasa XapakTepUCTHKA YIIPABISIEMOIO BBITPSIMUTEISA. MK-3.1.4

10 PerynnpoBodHas XxapakTepHUCTHKa YIPABIEMOIO BBITPSIMHUTEIS IK-3.J1.1

11 Koad¢unment nynbcaunii BeimpsamiaeHHoro Hanpspkenus, C-punstp, L- | IIK-3. /1.2
¢unbTp, L-C dunbTp, BEIBOJ BhIpakeHHs KO3 PUIIMEHTa CTIaKUBaHUS.

12 3aBUCHMBIN MHBEPTOP: CXeMa, MPUHIIMI paboThl, YCIOBUS MEPEeBOIA MK-3.11.3
YIPaBJISEMOTr0 BBITPSIMUTENS B PEKUM MHBEPTUPOBAHMUSL.

13 OnnodaszHblii MOCTOBOW MHBEPTOP TOKA MapaJIICIBHOTO THIIA: CXEMa, IK-3.14.1

BPEMCHHBLIC TUarpaMMbl, ITPUHIUIT pa60TLI, BbIBOJI OCHOBHBIX pPaCY€THBIX
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COOTHONIECHUH.

14

OnHoda3zHblii MOCTOBOW HHBEPTOP MOCICIOBATEIHFHOTO THIIA: CXEMa,
BpEMEHHBIE IMarpaMMbl, IIPUHIIMIT pa0OThI, BEIBOJI OCHOBHBIX PACUETHBIX
COOTHOLIEHUN

TIK-3.]1.2

15

OnHoda3HbI MOCTOBOI HHBEPTOP HANPSDKEHUS: CXeMa, BpEMEHHbBIE
JMarpaMMbl, TPUHITUIT PabOThI, BEIBOJ BeIpaxkeHui s Pd1, Pd2, Pd.

TK-3.71.3

16

[IupoTHOE peryIupoBaHKe BHIXOJHOTO HAMPSKEHUSI HHBEPTOPA
HANPSDKEHUS; 3aBUCUMOCTh TAPMOHUYECKOTO COCTaBa BHIXOTHOTO
HANPSDKEHUS OT JUIUTEIbHOCTH UMITYJIbCA MTOJYBOJIHBI BBIXOTHOTO
HaIpsKEHUS

TIK-3.]1.1

17

[[I1pOTHO-UMITYIBCHOE PETYINPOBAHUE BBIXOJHOTO HAIIPSKEHUS
MHBEPTOpPA HAIIPSHKEHUST; FTApDMOHUYECKHI COCTaB BBIXOJIHOTO
HaNpsDKEHUs

TIK-3.]1.4

18

Tpex¢azHblil TPaH3UCTOPHBIM HHBEPTOP HANPSIKEHUS C : CXEMA,
BpPEMEHHBIE THarpaMMBbl, IPHHLIUT paOOTHI, BEIBOJ BBIPAKCHHS
JeUCTBYIOIUX 3HaueHnid HanpsokeHnid Ug u U,

MK-3.71.5

19

Tpex¢azHblil TpaH3UCTOPHBIA HHBEPTOP HAIIPSKEHUS C : CXEMA,
BpPEMEHHBIE THarpaMMBbl, IPHHIUT paOOTHI, BEIBOJ BBIPAKCHHS
JeUCcTBYIOIUX 3HaueHnid HanpsokeHnid Ug 1 U,

TIK-3.]1.1

20

[IpeoOpazoBarenb MOCTOSIHHOTO TOKA B TTOCTOSIHHBIN TOK C
MOCJIEA0BATEIbHBIM KITIOUEBBIM 3JIEMEHTOM: CXE€Ma, BDEMEHHbBIC
I[I/Ial"paMMI)I, HpI/IHHI/IH pa6OTBI, BBIBOJI OCHOBHBIX pvaeTme
COOTHOIIICHHH.

TK-3.]1.2

21

[IpeoOpazoBaresnpb MOCTOSIHHOTO TOKA B TTOCTOSTHHBINA TOK C
napauieTbHBIM KIIFOUEBBIM 2JIEMEHTOM: CXeMa, BPEMEHHBIE THarpaMMBl,
MPUHIINI PAaOOTHI, OCHOBHBIE PACYETHBIE COOTHOIICHHUS

TK-3.]1.3

22

Hp606paBOBaTCJ'II/I YaCTOTBI CO 3BCHOM ITIOCTOAHHOI'O TOKAa: OCHOBHBIC
CTPYKTYPHBIC CXEMbI, JOCTONMHCTBA, HCAOCTATKH.

TIK-3.]1.1

23

Hp606paBOBaTeJ'IB 4acTOTHI 0€3 3B€HA MOCTOSHHOTO TOKA C €CTECTBEHHOM
KOMMYTaHHeﬁI CXEMa, BpCMCHHBIC JUarpaMMbl, ITIPUHIAIL pa6OTLI

TK-3.]1.2

24

Mertoauka pacucTa nmapaMeTpu4eCKoro CTaGI/IJII/ISaTOpa

TK-3.71.3

25

TupUCTOPHBIN PEryyATOp HANPSLKEHUS IEPEMEHHOI0 TOKa — paboTa Ha
AKTUBHYIO Harpy3Ky

MK-3./1.1

26

Cucrema UMIyJIbCHO-()Aa30BOr0O YIIPABICHHS: YCTPOWCTBO, MIPHHITHIT
paboTHI

MK-3.1.2




13

27 YceTpoicTBO, MPUHIIUTT PAOOTHI, XapaKTEPUCTUKH OJHOTAKTHOTO IK-3.1.3
PSIMOXO/IOBOTO KOHBEPTOpa

28 DHEpPreTUYecKre MoKa3aTesn [K-3./71.4

29 KoppekTop koadduimenTa MOIHOCTH: YCTPOWCTBO, IPUHITUI PaOOTHI IIK-3.J1.5

Bomnpocsr (3amaun) s 3auera / qudd. 3adera npeacrasicHbl B Tabmauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

No /it [Tepedyens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Jii KypcCOBOTO IPOEKTUPOBAHHS/BBIIIONHEHUS KypCOBOH paboThI

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepeueHs TeM 7151 KypcOBOTO MPOSKTUPOBAHMS/BHITIOJTHEHUSI KYPCOBOH pabOoThI

[TpumepHBIii TepeueHb TeM sl KypCOBOT'O MTPOSKTUPOBAHMSI/BBITIOTHEHUS

Ne n/mm .
KypCOBOil pabOThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

BOHpOCI)I AJi1 IMPOBCACHHUA HpOMC)KYTOIIHOfI arrecrtaliukn B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B TabnwuIe 18.
Tabmmna 18 — [IpumepHbIii mepedeHb BOMPOCOB ISl TECTOB

Ne
n/o

Konx
[IpuMepHBIil IepedeHb BOMPOCOB /ISl TECTOB
AHIUKAToOpa

Bompoc  Nel.  Hapucyiite cxemy  Tpexdasznoro  omnortaktHoro | [1K-3./1.3
YIPaBISIEMOTO BBHITPSIMUTETIS.

Bonpoc Ne2. Hapucyiite cxemy Tpexaznoro MmocroBoro Heynpasisemoro | [TK-3.71.1
BBIIIPAMUTEIIA.

Bonpoc Ne3. Vkaxute /g Kakux 1enedl B BblIpsMmurensx npumensor | [1IK-3.70.2
TpaHc(hopMaTopsI.

Bonpoc Ne4. Vkaxute ans kakux ueieid B Beimpsmurensx npumenstor | [IK-3.70.4
CriaXuBaroIue QuiIbTPsbI.

Bompoc  Ne5.0mpenenure uwemy Oyaer paBHO cpennee 3Hadenwe | [IK-3.71.5
BBITIPSIMJIEHHOTO HANPSDKEHUsT 0THO(A3HOTO MOCTOBOTO HEYIPABISIEMOTO
BBITIPSIMUTEJIS], €CITM HA €r0 BXOJI IOJaHO HANpsHKEHUE MTEPEMEHHOTO TOKa,
pasHoe 100 B?

Bonpoc Ne6. Ompenenure dwemy Oyner paBHO cpenHee 3Hauenue | [1K-3./1.2
BBINPSMIIEHHOT'O HAIPsDKEHUST TpeX(a3HOro MOCTOBOI'O HEYNPaBJIIEMOTrO
BBINPSMUTEJIS], €CIIM HA €r0 BXOJI IOIaHO HaNpsyKeHUE MEPEMEHHOI0 TOKa,
pasHoe 100 B?

Bompoc Ne7. Ompenenute uemy Oynmer paBHo cpennee 3Hadenue | [1K-3.70.3
BBIIIPAMIICHHOT'O HAITPsSXKCHUA TpeX(l)aSHOFO OIHOTAaKTHOI'O
HEYIPaBJISIEMOT0 BBIIPSIMUTEINS, €CIM Ha €ro BXOJ MOJaHO HampsKEHHUE
MepEeMEHHOT0 ToKa, paHoe 100 B?
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Bonpoc Ne8. Omnpenenute yemy paBHO CpellHEE 3HAUEHHWE TOKa AHOJA
0IHO(A3HOTO MOCTOBOTO HEYIPAaBISIEMOrO BBIIPAMUTENS, €CIH TOK
Harpy3ku paseH 100 A.

IK-3./1.4

Bompoc Ne9. Ompenenure uemy paBHO CpeAHEe 3HAUCHHE TOKa U0
Tpex(a3zHOro OJHOTAKTHOI'O HEYNPABISEMOTO BBIIPSIMUTENS, €CIU TOK
Harpy3ku paseH 150 A.

TIK-3.]1.5

Bonpoc Nel(. Omnpenenure yeMy paBHO CpeIHEE 3HAYCHHE TOKa JAHOJIA
Tpex(a3HOr0 MOCTOBOTO HEYMPABISEMOTO BBIIPIMUTEINSA, €CITH TOK
Harpy3ku paBen 150 A

TK-3.71.3

Bonpoc Nell. Omnpepenurte uyeMy paBHO MAaKCUMaJIbHOE aAMIUIMTYIHOE
3HaueHHE OOpaTHOro HampsHKEHUS [uoJa OAHO(A3HOIO0 MOCTOBOTO
HEYIPaBJISIEMOr0 BBIIPSIMUTENISA, €CIM Ha €ro BXOJ IMOJAaHO HampsKeHHEe
MIEPEMEHHOTI'0 TOKa, JeCTBYyOlee 3HaueHre kotoporo pasuo 100 B?

TIK-3.J1.1

Bompoc Nel2. Ompepenutre uemy paBHO MaKCHMaJIbHOE aMIUIUTYIHOE
3HaUCHUE OOpaTHOTO HANPSHKCHHS JUoJa TpeX(pa3HOTO MOCTOBOTO
HEYNPABJISIEMOTO BBIIPSIMUTENS, €CIIM HA €ro BXOJ IMOJAaHO HaNpsiKEHUE
MIEPEMEHHOT0 TOKA, ICUCTBYIOIIee 3HaUeHUue Kotoporo pasHo 100 B?

TIK-3.]1.2

Bompoc Nel3. Ompepenure ueMy paBHO MAaKCUMAaJIbHOE aMIUIMTYJIHOE
3HauYeHUE OOpaTHOTO HAMpPsDKEHUs AuoJa Tpex(aszHOro OJHOTAKTHOTO
HEYIPaBJISIEMOr0 BBIIPSIMUTENSA, €CIM Ha €ro BXOJ MOJaHO HAampsyKEHHE
[IEPEMEHHOTI0 TOKa, JefiCTBYyIOlee 3HaUeHne kotoporo pasHo 100 B?

TIK-3.71.3

Bonpoc  Nel4.  Vkaxure BenuuumHy KoddduumeHTta  mynbcaruii
BBINPSIMJIEHHOTO HANPsDKEHUsT 0HO(A3HOTO MOCTOBOTO HEYIPABIISIEMOTO
BBIIIPSIMUTEIIS.

TIK-3.]1.1

Bonpoc  Nel5. Vkaxure BenuumHy Kod(dduumeHTa  mynbcanuii
BBINPSIMJIEHHOT'O HAIPsDKEHHsT TpeX(a3HOro MOCTOBOIO HEYNpPaBIISIEMOTrO
BBIITPSIMUTES.

TIK-3.]1.2

Bonpoc  Nel6.Vkaxure  BenuuuHy — KO3QUIUMEHTa  MyJbCalMi
BBIIIPSMJIEHHOTO HaNPsSDKEHUS TpexQazHOro OJTHOTaKTHOI'O
HEYIPaBJISIEMOTr0 BBIIPSIMUTEIIS.

TK-3.]1.3

Bonpoc ~ Nel7.Vkaxure  BenuuuHy  KO3QQUIMEHTa  MyibCcalMi
BBIIPSIMIIEHHOTO HaNpsHKEHUs Tpexdas3Horo OJTHOTaKTHOT'O
HEYIPaBJISIEMOTO BBIIPSIMUTEIIS.

TIK-3.J1.1

Bonpoc Nel8. VYkaxuTe B KakoM M3 BBIIpAMHUTENECH - OHO(MA3HOM
MOCTOBOM, TpeX(a3HOM OJJHOTAKTHOM MJIM Tpex(pazHOM MOCTOBOM, UMEET
MECTO BBIHYXJICHHOE IOJAMArHU4YMBAHHE CEPJACYHMKA MarHUTOIPOBOJA
TpaHcpopmaTopa MOCTOSTHHBIM ITOTOKOM.

NK-3.]1.4

Bonpoc Nel9. Jlaiite onpeneneHne NOHATHIO «YTOJI PETYJINPOBAHUS O».

IK-3.4.5

Bonpoc Ne20. Jlaiite onpeeneHne NOHATUIO «YT0JI KOMMYTalUHU Y.

IK-3./1.1
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Bonpoc Ne21. JlaiiTe onpenesieHUE MOHATUIO «TPAHUYHOE 3HAYEHHE YTIJia
PETYIHPOBAHHUS Crp.

IK-3./1.2

Bompoc Ne22. Vkakute 3Hau€HUE yria oOrp U1 OJHO(A3HOIO MOCTOBOIO
YIPABISIEMOTO  BBIIPSIMHUTENS, padOTAOMEr0 Ha YUCTO aAKTHUBHYIO

HarpysKy.

TIK-3.]1.3

Bomnpoc Ne23. Vkaxkute 3HaueHHE yria O, I Tpex(a3HOro MOCTOBOIO
VIOPaBISEMOr0  BBIIPSAMUTENS, pPaOOTAIOIIEr0o Ha YHUCTO AKTHUBHYIO

Harpysky.

TIK-3.J1.1

Bompoc Ne24. Vkaxure 3HaueHMe yria Oy JAI1  Tpexda3HOro
OJIHOTAKTHOTO YIIPABIISIEMOr0 BBIIPSIMUTENS, PaOOTAIOIIEr0o Ha YHUCTO
aKTUBHYIO HarpysKy.

Bompoc Ne25. [laiite onpeiesieHUE TOHITHIO «YT'OJI 3aITUPAHUS Olzap).

TK-3.]1.2

Bompoc Ne26. YkakuTe 3HaYCHHUE YTIIA Ol IS OMHO(PA3HOTO MOCTOBOTO
YOPaBISIEMOTO  BBIIPAMUTENS, paOOTAIOMIEr0o HAa YHUCTO AaKTUBHYIO
Harpy3Ky.

TIK-3.]1.3

Bomnpoc Ne27. Vkaxure 3HaU€HUE YIIA Oz VIS TPeX(PazHOTO MOCTOBOTO
YIPaBISIEMOTO  BBIIPSIMHUTENS, paboOTalolEero Ha YHUCTO AaKTHBHYIO

Harpysky.

TIK-3.J1.1

Bompoc  No28. VkaxuTe 3Hau€HHUE VYITIA Oy JUIT  TpexdazHoro
OJIHOTAKTHOI'O  YIPaBJISIEMOrO BBIIPSIMUTENS, PAaOOTAIOLIEr0 Ha YUCTO

aKTUBHYIO Harpysky.

TIK-3.]1.2

Bonpoc Ne29. Vkaxure Kak BIMAET TOK Harpy3ku Ha BEJIMYUHY YIJa
KOMMYTalMH Y (YBETUYMBACT €r0 WM YMEHBINAET).

TIK-3.71.3

Bonpoc Ne30. VkaxuTe kak BIMSET HaNpsyKEHHE NEPEMEHHOrO TOKa Ha
BEIMYMHY YIIa KOMMYTAaIuH y (YBEIMYHBAET €TO UM YMEHBIIAET).

TIK-3.]1.5

Bompoc Ne31. Vkaxure Kak BIMSET HWHAYKTUBHOE COINPOTUBIICHHE
paccestHusT OOMOTKHM CETE€BOro TpaHcopmaropa Ha BEIWYHHY yria
KOMMYTalMH Y (YBETMYMUBAET €0 WK YMEHBINAET).

TIK-3.]1.4

Bonpoc Ne32. VkaxkuTe Kak BIUSAET yBEJIMUYEHHUE yria KOMMYTalUU Y
YIIPaBJIIEMOTO BBINPSIMUTENS HA BEIMUUHY €ro Kod(pQuireHTa MOLUTHOCTH
¥ (YBEIMUMBAET €r0 WK YMEHBIIAET).

TK-3.71.3

Bomnpoc Ne33. Vkaxute Kak BIMSET yBEJIWYEHHE yrja peryjiupOBaHUS O
YHIpaBJId€MOTro BBIIPAMUTEIA Ha BEJIMYHUHY €TO0 KOB(i)(l)I/IIII/ICHTa MOITHOCTH
¥ (YBEIMUMBAET €TO WJIM YMEHBIIIAET).

TIK-3.J1.1

Bonpoc Ne34. Vkaxwure mo kakoit ¢opmyne (Nel mmm Ne2) cnenyer
paccuuThiBaTh KOA()(PUIMEHT MOJIE3HOTO AEUCTBUS BBIIPIMUTENS !

n =P4/P2 (1);
n=Po/Py (2),

rae Pyg=Uglq -MOmHOCTS 11€1TM OCTOSTHHOTO TOKA Mpeodpa3oBaTers;

MK-3.71.2
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P,=myUslocosp  —akTMBHAST ~ MOITHOCTH — IIEMM  MEPEMEHHOTO  TOKa
npeoOpas3oBaTes.

Bonpoc Ne35. Vkaxkute kakoe U3 TpeX HMKEIPUBEACHHBIX OIPENEICHUM
uHaBepropa (1, 2 niu 3) - mpaBWIbHOE:

1. MuBeprop mnpeoOpa3yeT 3JIEKTPHUUECKYIO SHEPTUI0 IEPEMEHHOTrOo
TOKa B JIEKTPUUYECKYIO SHEPTUIO TOCTOSIHHOTO TOKA;

2. WuBeprop mpeoOpa3yeT 3IEKTPHUUECKYIO SHEPTUI0 IOCTOSHHOTO
TOKA B 3JIEKTPUUECKYIO YIHEPTUI0 IEPEMEHHOT'O TOKA;

3. HuBeprop mpeoOpa3yeT 3IEKTPUYECKYI0 JHEPTHI0 IMOCTOSHHOTO
TOKa ¢ HampsikeHueM Uj B RJIEKTPUYECKYIO SHEPTHUIO MOCTOSTHHOTO
TOKa ¢ HanpspkeHuem Us.

TIK-3.]1.3

Bompoc Ne36.Vkaxute B kakux mpepenax 0<o<90° mwim 90°<0<180°
JIOJKEH

HaxOJUTHCS YroJl PETYJIMPOBAHMS (. B PEKUME UHBEPTUPOBAHUS.

Bomnpoc Ne37. Vkaxkute ciieyeT Jdu U3MEHSATHh MOJISPHOCTh HAMPSIKEHHUS
LeNu TOCTOSIHHOTO TOKA BBIIPAMUTENS] Ha MPOTUBOMOJIOKHOE MPH
MIEPEBO/IE BHIIPSMUTEIIS B PEKUM WHBEPTHPOBAHUSL.

TIK-3.]1.1

Bompoc Ne38. Vkaxkute napaMmerpsl 3aBUCMMOTO UHBEPTOpPA, BO3AECUCTBYS
Ha KOTOPbIE MOXHO PErylIMpoBaTh BEIMYHMHY MOIIHOCTH, OTIAAaBaeMOMl
3aBHCUMBIM HHBEPTOPOM B CETh IIEPEMEHHOTO TOKA.

TIK-3.]1.2

Bompoc Ne39.Vkaxure mo kakoir dopmymne (Nel wmmm No2) criemyer
paccuuThIBaTh KO3PPUIMEHT MOJIE3HOT0 AEHCTBHS 3aBUCHMOT0 HHBEPTOpA

LIER'S

n=Pg/P2 (1);

n=P2/Py (2),

rae Pd:Udld -MOIIIHOCTH LCIIU ITOCTOSHHOT'O TOKAa npeo6pa30BaTen$[;

Po=myUslocos¢ —akTWBHas MOIIHOCTh LENH TEPEMEHHOro TOKa
npeoOpaszoBarens

TK-3.]1.3

Bonpoc Ne40. [Tosicuute, 4To 03Ha4YaeT TEPMUH «BTOPUYHBIA UCTOUYHUK
MUTAHUS.

IK-3./1.1

Bomnpoc Ne41.YkaxuTe BO3MOXKHBIN 1HANa30H PEryIMPOBAHUS BEIXOJHOTO
Hanpsokenus (1, 2, 3 umm 4) BUII, Beimonuennoro no cxeme OJIIITH |
pona.

1 - UBLIX>UBX;
2 - UBBIX<UBX;
3 - UBBIX=UBX;

4 - Ugx MOXKET OBITH Kak OoJIblile, Tak U MeHbIIE Uyy.

TIK-3.]1.2




17

Bomnpoc Ne4?2. Ykaxkute BO3MOKHBIN IHaNa30H PEryJIUPOBAHUS BBIXOJHOTO
Hanpspkenus (1, 2, 3 umu 4) BUII, Bemoanennoro o cxeme OJIIIITH 11
pona:

1 - UBLIX>UBX;
2 - UBbIX<UBX;
3 - UBbIX:UBX;

4 - U,,x MOXKET OBITh Kak Oouiblile, Tak U MeHbIIe Uyy.

IK-3./1.4

Bomnpoc Ne43. Ykaxkute BO3MOXKHBIN IHaNa30H PEryJIUpOBAHUS BBIXOJHOTO
Hanpsokenus (1, 2, 3 umu 4) BUIL, Beinonnennoro no cxeme OIIT:

1 - UBLIX>UBX;
2 - UBbIX<UBX;
3 - UBLIX:UBX;

4 - Uyx MOXKET OBITh Kak OouIblile, Tak U MeHbIIE Uyy.

TIK-3.71.5

Bompoc Ne44. Vxaxute Gpopmyny (1, 2 unu 3), mo KOTOpou cienyer
orpeaesaTh KOAPPUIUESHT MyJIbCcalliii BEIXOIHOTO HamnpspkeHus BUIT:

1 - kH:UHm/UHF.Cp;
2 - kn:Unm/UBx.cp;
3- kl‘[:UHF.Cp/UBX.Cp'

TIK-3.]1.2

Bompoc Ne45. Vkaxute Gpopmyny (1, 2, 3 unu 4), 1o KOTOpoi cienyer
paccuuThIBaTh BENTUYUHY BBIXOAHOTO HanpshkeHus: BUI, BeimonHeHHOTO
no cxeme OIIIIH I:

1 — U op=Usx;

2 - U op=Usn/Y;

3 = Usu ep=Usx(1-7);
4 - Ugpix p=Und/ (1-y).

TK-3.71.3

Bonpoc Ne46.Vkaxure ¢popmyny (1, 2, 3 nnu 4), o KoTopoii cienyer
paccuMThIBaTh BEJIWYMHY BBIXOAHOTO HanpsbkeHus BUIIL, BeimoaHeHHOTO
no cxeme OIITIH II:

1 — Usux.op=UsxY;
2 - Upuxop=Usx/Y;
3 - Usucp=Usx(1-7);
4 - Upgix cp=Us/ (1-y).

TIK-3.J1.1

Bonpoc Ne47. Ykaxure Gpopmyiny (1, 2, 3 unu 4), mo KoTopoii cieayer
paccUMThIBaTh BEIMYMHY BBIXOJHOTO HanpsbkeHust BUIL, BeinmonHeHHOTO

MK-3.71.2
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no cxeme OIIIL:

1 — Ui op=Ux/Kp;

2 - Ui cp=Un/ (¥ Kip);

3 - Usux.cp=Uax(1-7)/ Ky,
4 - Ugpix.ep=Unx/[(1-7) Krp]-

Bompoc Ne48. Ykaxute dpopmyny (1, 2 wnmm 3) mis pacuera kodpdunuenta | [TK-3.71.3
none3Horo aercreus BUII n:

1 - n:PHI‘/PBX;
2 - T]= PBX /PHF;
3 -1N=1-Pyy/Ppy.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AWUCHUILIUHE OOYYarOIIUXCS 3a09HOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padoOT

Ne

/ [TpumepHBIii TepeueHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3aJaHui
n/m

3AJJAYN
[lepBas 3anaua - o pazneny «Beinpsamutenn»,
Bropas 3amaua no paszueny «ABTOHOMHbIE HHBEPTOPBI».
JIjig CTyIEeHTOB 3a0YHUKOB 3TH 3a/1a4M CIY>KaT KOHTPOJIbHBIMU 3a/IaHUSIMU.

KoHTposibHOE 3amaHue BBINOJIHAETCA CTYACHTOM caMocTosATenbHOo. Homepa
BAPUAHTOB 33/IaHUM Kak IEpBOM, TaK U BTOPOM 3a7a4X OJUHAKOBBI U COOTBETCTBYIOT
MOPAIKOBOMY HOMEpY (aMHJIMK CTYAEHTa B clHcKe y4eOHo#l rpynmel. OTder o
BBITIOJTHEHUM KOHTPOJIBHOTO 3aJaHusg  odopmisieTcss Ha juctax ¢opmara A4 u
COJIEP’)KUT TEKCTOBBII MaTepuad U HEOOXOAUMbIE  PUCYHKH U BpEMEHHbBIE
yarpammsl.

IIpu pemeHun nepBoi 3aaydl KOHTPOJIBHOTO 3aJjaHHUs HEOOXOIUMO s
3aJJaHHOTO BapHaHTa CXEMbI YIIPABIISEMOI0 BRIIPAMUTENS (CMOTpHU Tabiuiy 17):

- HapuCOBAaThb CXEMY BBIIPSAMUTEIIA,

-IIOCTPOUTH BPCMCHHBLIC OHWAarpaMMbl HaHp}I)KeHI/Iﬁ CCTU INECPCMCHHOI'O TOKa JJIA
YKaSaHHOfI CXCEMBI BBITIPAMIICHUS.

Hcnonb3yss BpeMEHHBIE JHMAarpaMMbl HaNpsDKEHUM CETH TNEPEMEHHOr0 TOKa,
ITOCTPOUTH BPEMEHHYIO IMarpamMmy HAINPsKEHUsI HATPY3KH JUIS 3a/IaHHBIX 3HAYEHUAX
yrila peryJIMpOBaHUs U UHIYKTUBHOCTH LIETIX HATPY3KHU.

HOJ’IL3y5ICB I“pa(I)O-aHaJ'II/ITI/IquKI/IM MCTOAOM IIO BpeMCHHOﬁ AuarpaMme HaIIPAKCHU A
Harpys3kKu OIIPEACINTb KOB(I)(I)I/ILII/ICHT HyJ'ILCS.I_II/Iﬁ BBIIPAMIICHHOI'O HAIIPSKCHUA
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(kni=)
Cxema YIIPABJIAAEMOI'O BBIIIPSAMUTEIIA 3aaHa ABYMS IIapaMETpaMu:

- yucaoM (a3 CeTH MEPEeMEHHOTO TOKa BBIIPSIMUTENS, M= , 1 KO3 pHUIneHTOM
TaKTHOCTH BbIIpsiMuTenss K= . HamoMHHM, 9TO CXeMBbI BBITPSIMHTEINCH C BHIBOJIOM
HYJICBOI TOYKH TpaHcdopmaTopa umeroT koddduuuent taktHoct K=1, a MocToBbIC
CXEMBI UMEIOT KOA(PPHUIUEHT TAKTHOCTH K,=2.

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

XapakTep Harpy3Kku 3aBUCUT OT HAJIMYUS WIM OTCYTCTBHSI MHAYKTUBHOCTHU B LIENIU
Harpy3kd. [Ipu Hanuyuu  WHIYKTUBHOCTH B Lienu Harpy3ku Ld= Ldy Harpysku
HMMeEET aKTUBHO- UHAYKTHUBHBIN XapakTep, a IpU OTCYTCTBUU MUHIYKTUBHOCTU B LIEIHU
Harpy3ku Ld=0 Harpyska umeer 4McTO MHIYKTUBHBIN XapaKTep.

BapuanTe! 3a1anus

Tabmuma 19-1

Bap. 1 2 [3 |4 [5 [6 [7 |8 J[9 |10
m2 1 1 (1 [T |1 |1 |1 |1 |3 [3
Kt 2 2 |2 |2 |2 |2 |2 |2 |1 |1

a, rpaa. | 30 45 45 |90 90 30 120 {150 |30 |60

Ld 0 Ldv |O Ldy |O Ldv |O 0 0 0

[Tponomxkenne Tadmuier 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
a, rpag. | 60 90 90 120 |30 |60 60 90 90 |0
Ld Ldy | O Ldy |O 0 0 Ldv |O Ldv | O

MeTtoauueckie peKOMEHIalUU U1 BHIIOJTHEHUS IEPBOTO 331aHUSI TPUBEICHbI
B [1], paznmen 3.5. Metoaudeckre peKkoOMEHIAIMU IO pacyeTy Koddduimenrta
MyJbCAlUi BRITPSIMICHHOTO HANPsKEHUs TpuBeeHsl B [ 1], crp.94-95.

B kauecTBe npuMepa B IPUIIOKEHUH | PUBEEH IPUMED PELICHNUS 3aJa4H
Nel nns cimyyast onHOa3HONW MOCTOBOM CXEMBI BHITPSIMIICHUS, aKTHBHO-
MHIYKTHBHOM XapaKTepe HArpy3KH ¥ 3HAYCHHH yIJIa peryanpoanus o =60°.

[Ipu pemenun BTOpOi 3a1aun HEOOXOAMMO JJISI OJTHOM 3aJaHHOM CXEMBI WHBEpPTOpa
(A,b unu B) BEIMOIHUTH pacdyeT mapaMeTpoOB CUIIOBOW CXEMBI, BKIIIOYAs U MapaMeTphbl
BBIXOJIHOTO (DPMIIBTPA.
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[Ipunsareie B Tabmume 19-1 o6o3HadeHuss cxeM OAHO(A3HBIX HWHBEPTOPOB
HaIMPSKCHUS

- cxema A — ogHo(aszHas cxeMa C BBIBOJAOM HYJIEBOH TOYKH MEPBUYHOM OOMOTKH
TpaHchopmaTopa;

- cxeMa b -nonmymocroBas cxema;

- cxeMa B -monHomocroBas (MocToBasi) cxema .
Hcxonubie qanHble, HEOOXOAUMBIE ISl pacyera:

CxemMa nHBEpTODA;

Hanpspkenue narpysku, Ugn= B;

Tok narpysku , | yzn= A,

Yacrora BEIXOAHOTO HanpsokeHus, f= T,

Hanpspkenne Bxoanoit cetu , Ugyn=  B;

JlommycTuMoe OTKIIOHCHHE HANPsDKEHUsT BXOqHOM ceTH +AUy = %);
Tpebyemblit KOAPPHUITUSHT rapMOHUK BBIXOTHOTO HATPSIKEHHS, K pyix =

KoaddunueHT MOIIHOCTH HArPY3KH, COSQy= . (YOI Q= ).

PGI‘YJII/IpOBaHI/Ie BBIXOJJHOI'O HAIMPSKCHUA OCYIICCTBIIACTCA IMMOCPCACTBOM HIMPOTHOI'O
crocoba peryiimpoBaHus.

ITo pa3acilty  «UHBEPTOPBD» HeO6XO,Z[I/IMO BBIIIOJIHUTL  PpacCudcT IMapaMCTpOB
OI[HO(l)aSHOFO HHBEPTOpA HAIIPSIKCHUSA C BBIXOIHBIM (bI/IJ'ILTpOM 1 BBIIIOJIHHUTD BBI60p
€ro 3JICMCHTOB.

Tpebyercs:
- HAPUCOBATh CXEMY HHBEPTOPA;
-[IOCTPOHUThH BPEMEHHBIC TUArPAMMBbI, IOSCHSFOIIIE TPUHIIUI paboThl HHBEPTOPA,

-paccuMTaTh 3arpy3Ky O3JIEMEHTOB CXEMbl (TPaH3UCTOPOB, IUOJIOB) IO TOKY U
HaIpPsHKEHHUIO;

-paccuuTath TpeOyeMblil 11ana3oH U3MeHeHHs K03 PUIMEeHTa CKBaKHOCTH ;

BapuanTs! 3aanuii cBeieHb! B Ta0mmiy 19-2 .

Tabmauua 19-2

ITapamertp BapuanTsl 3aaHuii

o 1] 2] 3] 4] 5 6 7 8 [9 [10

Cxema A b B A b B A b B Al

WHBEPTOpPA

Uurn, B 3 1 2 6 70 80 90 10 1 2
6 1 2 0 0 1 2
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5 0 5) 0
L, 4 1 1, 0, 4 5 4 3 2 1, 0
0 8 0 8
f, Iy 5 4 5 3 40 30 20 10 4 5)
0 0 0 0 0 0 0 0 0 0
0 0 0
Usn, B 1 1 1 1 24 36 12 24 1 1
2 0 5 2 2 8
AU, % 1 0, 0, 1 15 20 15 10 1 1
0 1 1 0 0 5)
kF.BbIX Oa 01 01 Oa 0,0 0,0 0,0 0,0 O, O
0 8 7 0 5 5 5 5 1 1
5 5
coOSQy. 1, 0, 0, 0, 0,8 0,9 1,0 0,9 0, 0
0 9 8 7 8 7
[Ipogomxenue Tadmuibt 19-2
[TapameTpsl BapuanTe! 3a1anuit
11 12 13 14 15 16 17 1 19
8
Cxema b B A b B A b B A
WHBEpPTOpA
Uurn, B 11 22 11 22 20 12 36 4 11
5 0 5 0 0 7 8 5)
s 4 1, 0, 1, 0, 0,7 0.9 2,0 1, 1,
0 8 5 9 5 0
f.ly 40 50 40 50 40 50 50 5 40
0 0 0 0 0
Usxn, B 12 18 24 36 48 60 11 1 12
0 2
+AU,x, % 10 15 20 25 10 15 20 2 10
5
Kr poix 0, 0, 0, 0, 0,0 0,0 0,0 0, 0,
1 1 1 1 8 8 8 0 1
8
CcOSQy. 0, 0, 0, 0, 1,0 0,9 0,8 0, 0,
8 7 8 9 7 8
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Tpebyercs:
- HApUCOBATh CXEMY HHBEPTOPA;
-IIOCTPOUTH BPCMCHHBIC JUArpaMMBbl, MMOACHAIOIIUC ITPUHIIUIT pa6OTBI HHBEPTOPA,

-paccuuTaTh 3arpy3Ky JJIEMEHTOB CXEMbI (TPaH3UCTOPOB, AMOJOB) MO TOKY U
HaMpPsHKEHUIO;

-paccuuTath TpeOyeMblil 1Uana3oH peryIupoBaHus KO3 duirueHTa CKBaXHOCTH V;

- paccuuTarTh mHapameTphl TpaHcPopMaTopa, HEOOXOAUMBIC Ui €ro BbIOOpa
(HanpspKEHUsT U TOKHM TIEPBUYHON M BTOPHYHON OOMOTOK, PacyeTHYIO MOIIHOCTb
Tpanchopmaropa);

- paccuuTaTh BBIXOJHON (WIBTP, HEOOXOMUMBIN ISl TOCTHXKEHUS TpeOyeMoro IO
3a71aHuI0 KO PUIIMEHTA FTAPMOHKK BBIXOTHOTO HAMPSHKEHHS (K pprx )-

BapuanTsl 3aanuii BTOpOi 3aa4n 3aJal0TCs CTyAeHTaM W3 Ta0ymibl 19-2.

PacuerHbie COOTHOLIEHHS AJIs ONPENEIICHUS 3arpy3KU TPAH3UCTOPOB MO TOKY
U HampspKeHuro npuBeneHbl B [2], crp. 14-20, crp.40-45. Meronuka pacuera
BBIXOJIHOTO (PMIIBTPA ISl BCEX TPEX CXEM OJMHAKOBa U NpHBeneHa B [2], ctp.45-47.

MeTtoauueckue PEKOMCHAAMHU 110 BBIITIOJIHCHUIO KOHTPOJIBHOI'O 3aJlaHHA.

[lepen BBHIMOTHEHWEM KOHTPOJBHOTO 33/laHHS  CJIEIyeT BHUMATEIBHO H3YYHTH Pa3Jielbl
y4e0HOro TOCOOMs, B KOTOPBIX M3JIOKEHBI BOIPOCHl YCTPOWCTBA, MPUHIMIIA PAOOTHI U
pacyeTHble COOTHOUICHUS ISl OIpPEICTCHUS 3arpy3KH SJEMEHTOB CXEMbl MO TOKY H
HANpsDKEHHUIO, KaK JUIs BBIIPSIMUTENCH, TaKk M HMHBEPTOPOB HanpspkeHus 2. Ilopsmok
BBINOJIHEHUS] KOHTPOJBHON pabOThl M3JI0KEH B pasznene 3.5 yueOHoro mocobus [1], B
KOTOpPOM MPUBEACH MPUMEpP pelleHHs MepBOi 3aJauu KOHTPOJIBHOM paboThl, M B pasjenax
1.4, 1.9 u 1.10 ygeGHOoro mocoOusi [2], B KOTOpBIX IpHBEIEHbl NPUMEPHI pacyera
omHO(a3HOTO WHBEPTOpA HANPSHKEHHSI C BBIBOJIOM HYJIEBOH TOUYKM TEPBUYHOM OOMOTKHU
TpaHchopMmaTopa U pacueTa 0HO(pa3HOro MOCTOBOr0 MHBepTopa HampspkeHus (1.10).

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS

HHJAUKATOPOB, XapaKTCPU3YIOIHUX ITallbl (I)OpMI/IpOBaHI/IH KOMHGTCHHHﬁ, COACPIKATCA B

JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernmameHTHpyIOIIHUX MOPSJOK U HPOLERypYy
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00YyJarolIuXcs
I'VAIL
11. Meroauueckue yKazaHus JUIsi 00y4aroMIUXCsl 10 OCBOCHUIO TUCIUIITUHBI

[lenbto OUCHUIUIMHBL SBJIsETCS (OPMUPOBAHHE Y CTYACHTOB NPOYHOM TEOPETHUECKOM
0a3pl MO XapaKTEepPUCTHKAM M TPHUHLIUIY JEHCTBHUS CHIIOBBIX DJIEKTPOHHBIX MpPHUOOPOB,
KJIacCU(UKALMY, MPUHIUIAM JEWCTBUS U OCHOBHBIM 3JIEKTPOMAarHUTHBIM IIpolLEccCaM B
MOJIYIIPOBOTHUKOBBIX YCTPOMCTBAaX, OCHOBHBIM OOJACTSM NPUMEHEHHUS IMOIYIPOBOTHUKOBBIX
YCTPOMCTB, 4TO MO3BOJIUT UM YCIICIIHO peulaTh TEOPETHYECKHE M NMPAKTHUYECKHUE 3a7a4d B UX
npoeCCHOHATIBHON  JEATENbHOCTH, CBS3aHHOW C IPOEKTUPOBAaHHMEM, HCHBITAHUAMH U
JKCIUTyaTallMed MOJyNPOBOJHUKOBBIX YCTPOUCTB.



23

11.1. Meronuveckue ykazaHUs A7 OOyYaroIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

IpUBEAEHBl B «METOAMYECKUX YKa3aHUAX [0 M3YYEHUIO JUCLUUIUIMHBI «OCHOBBI
npeoOpa30BaTeIbHOM TEXHUKM», Pa3MELICHHbIX Ha JIEKTPOHHOM pecypce Kad. Ne32, a takxke B
yueOHbIX Tocobusix [1], [2], [3] u B yaeOHO-MeTOAMYECKOM 1TocoOuu [4].

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHue COBpEMEHHOH JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHUIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTMDKEHUH HaydHOH MbIciau. B yueOHOM mporecce JIEKIUsS BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IPEICTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUILTIMHAMM.

Paznen 1. Bemmpsimurenu.

Tema 1.1. YcrpolicTBO, MpuHIKI PabOThI, BHIBOJI OCHOBHBIX PACYETHBIX COOTHOIICHUH
0JIHO(a3HBIX CXEM BBIIPSIMUTEIIECH.

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

Meroauueckue yKa3aHus.

[Ipu m3ydeHnn HTOH TeMbl clieAyeT OOpaTUTh BHHUMAaHUE Ha (PU3UYECKYIO CYIIHOCTH
HOHATHUS «BBIIPSIMUTEINbY, pa3o0paTbcs C Kilaccu(UKaluell cxeM BBIIPSIMUTENEH U IepeuHeM
OCHOBHBIX IIapaMEeTPOB, XapaKTepU3yloIIUx pabory Belnpsamurens. lIpeobpazoBanue
IIEPEMEHHOT0 HAIIPSDKEHUS B ITIOCTOSHHOE HAIPSDKEHUE, WM, IPYTUMU CJI0BAMM, BBIIPSIMIICHHE,
OCYIIIECTBJISIETCS] C MTOMOIIBIO TOJYIIPOBOJHUKOBBIX BBIIpsAMUTENEl. 3yuenue atoro mnpoiecca
Jqydllle BCEro Ha4yMHATh C PAacCMOTPEHHUs pabOThl caMOW MPOCTOW CXEMbl BBIIPAMIICHUS -
0onHO(A3HOTO OJHOTAKTHOTO BBIIpAMUTENss. Kpome ycrpolicTBa W TNpHHIOMIA PabOTHI
paccMaTpUBAaEMbIX CXEM BBIIPSMIIEHUS HEOOXOAWMO BHUMATEIbHO W3YYHUTh METOJAMKY BBIBOJA
OCHOBHBIX pAacyeTHbIX COOTHOILIEHUH JJIi pacCMaTpUBAEMBbIX CXEM BBIIPAMIICHHUS M JAJs
3aKpEIJICHNS 3HAaHUM CaMOCTOSITENIBHO TIOBTOPUTB 3T BBIBOBI.

Bomnpocs! 111 caMOKOHTPOJIA.

1 Chopmynupyiite onpeneneHne NOHATHIO «BBITPSIMUTEINbY.

2 TlepeuncauTe BapuaHThl BBIMOIHEHMSI BHITPSIMUTENEH:

- 110 BO3MOKHOCTH PETYJINPOBAHUSI BBIXOJHOTO HAIIPSHKEHNUS;
- 1o (hazHoCTH;

-lI0 BO3MOXHOCTH MOJAJEP>KAaHUS BBICOKOTO 3HAYEHUsSI KOIPPUIMEHTa MOIIHOCTH
BBINPSAMHUTES;

3 Chopmynupyiite TpeOOBaHUs, KOTOPHIM JOJDKHA yIOBJIETBOPATH CUCTEMA UMITYJIHCHO
— ¢azosoro ynpasienus (CUDY) Bempsamutens.

JI1g KaXK0M 13 N3YYEHHBIX 0JHO(A3HBIX CXEM BBIIPSIMIICHUS:

4 ChopmynupyiiTe NpUHIUI pabOTHI CXEMBI BBITPSIMIICHHUS.

5 VkaxuTe BO CKOJBKO Pa3 JCMCTBYIOIIECE 3HAUCHUE HANIPSKEHHUS], TOaBa€MOr0 Ha BXO]I
BBINPSIMUTENSL, JOJKHO OBITH OOJIbIIIE CPEAHEr0 3HAUEHUS HallPsDKEHHsI Harpy3Ku'?

6 YKaxuTe BO CKOJIBKO pa3 pacueTHasi MOIIHOCTh BTOPUYHON 0OMOTKH TpaHcopMaropa
60J1b11IE MOIIIHOCTH HAarpy3Ku?

7 YKaxxuTe BO CKOJIBKO pa3 pacueTHas MOIIHOCTh MEPBUYHON 0OMOTKH TpaHchopmaTopa
00JIbIIIE MOIIHOCTH HArpy3Ku?

8 VkaxxuTe BO CKOJBKO pa3 pacueTHas MOILIHOCTh TpaHc(opmaropa OoJiblIe MOIIHOCTH
Harpysku?

9 Yemy paBHa 4acToTa IyJIbCALIMNA BHIIPSIMIEHHOTO HAIPSHKEHUS?

10 Yemy paBeH k03¢ GUIMEHT MyJIbCAINH BBITPSIMICHHOTO HATPSKEHUS?

Tema 1.2. VYcrpoiictBo, npuHUMI ~ pabOThl  Tpex(a3zHOro  OJHOTAKTHOIO
BBINPSMUTENS, BBIBOJ OCHOBHBIX PACUETHBIX COOTHOLIEHHH.
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Tema 2.3. Ympasnsemblii Tpex¢a3zHblii MOCTOBOW BBIIPSMUTENb- YCTPOMCTBO, MPUHIIMIT
paboThI, BEIBOJ OCHOBHBIX PAaCUETHBIX COOTHOIIEHUI.

Tema 2.4. MHOTO(a3HBIE CXEMBI BBITPSIMICHHS.

Jluteparypa [1], ctp.25-26, 38-48, 77-81.

MeTtoauueckue yKa3aHus.

VhpaBisieMblii  BBIIPSMUTENb  BBIIOJHSETCS Ha THUPHCTOpax, a caM Ipolecc
PEryJIMPOBAaHUS BEJIMYMHBI BBIXOJHOTO HAIPSDKEHUS OCYIIECTBISETCS IIyTEM PEryJUpOBAHUS
($a30BOro MOJOXKEHUS HUMIIYJIbCA YIPABICHHUS 110 OTHOLIEHHI0O K TOYKE €CTECTBEHHOI'O
3a)KUTaHUs] BEHTHJICH, HAa3bIBAEMOT0 YIJIOM peryinupoBanus o. Cieayer oOpaTuTh BHUMaHHE Ha
TO, YTO JUIUTEJILHOCTh pa0OThl TUPUCTOPA YIPABISEMOIO BBIIPSAMHUTENS 3aBUCUT OT XapakTepa
Harpy3ku (aKkTHUBHasi WJIM aKTUBHO - MHAYKTHUBHAsA), OT CXEMbl BBIIPSIMIICHHUS, a HPU YUCTO
aKTUBHOM Harpyske - 3aBUCHT €LI€ M OT BEJIMUYUHBI yIJla peryaupoBanus o. [Ipu usydenun stoi
TEMBl JUI KaXIOW pacCMaTpuBAEMON CXEMBI BBIIPSIMIICHUS CTapaTeCh CaMOCTOSATEIBHO
HApUCOBAaTh BPEMEHHBIEC JMArpaMMbl HAIpPsSIKEHHUs MEPEMEHHOI0 TOKa, M0JIaBa€MOIro Ha BXOJ
BBIIPSAMUTENS,, U KPUBYIO HANpsHKEHUS Ha BBIXOJE BBIIPAMUTENS C YYETOM, IPUHATOTO
3HAYEHUs yIJla peryJIupoBaHus U XapakTepa Harpy3ku. Y MeHHe IpaBUIbHO HAPHUCOBATh KPUBYIO
BBIIPSAMJICHHOTO HANpPSDKEHHUS OYEeHb Ba)XXHO I I[OHMMAHMUS pabOThl  BBIIPSIMHUTEIS.
PerynupoBouHast XapakTepUCTHKa YIPABIsEMOIO BBIIPAMUTENS MpPEACTaBiIseT  CcoOOM
3aBUCHUMOCTh CpPEJHET0 3HA4Y€HMsS BBIIPSIMIEHHOTO HANPSDKEHUS OT BEJIMYMHBI  yIjia
perynmupoBanusi, T.e. Ug=f(0)) mpu moctosHHOM 3HaueHHH TOKa HArpy3ku (lg), BHEIIHSSA
xapakrepuctuka — 310 3aBucuMocth Ug=f(ld) mpu mocTossHHOM 3HaueHHMH yriia peryiupoBaHuUsI.
[Ipy u3yyeHun 5TOM TeMbl HEOOXOJUMO OOpaTUTh BHUMaHHWE HA (OPMYINbI, MO KOTOPBIM
PacCUMTHIBAIOT 3TU XapaKTEPUCTHKH, a TAKXKE Ha BIIMSHUE XapaKTepa Harpy3ku (aKTUBHAs WM
AaKTUBHO — MHIYKTHUBHAs) Ha BUJ PErYJIHPOBOYHBIX M BHEIIHUX XapaKTEPUCTHK YIPABISEMOIO
BBIIPSAMUTEIIS.

Bomnpocs! 151 caMOKOHTPOJIS:

JUig Ka)KJ0M U3 paCCMOTPEHHBIX CXEM BBIIPSIMIICHHUS:

1 Chopmynupyiite npuHIUI pabOTHI CXEMbI YIIPABISIEMOr0 BBIIPSIMUTEIS.

2 Vkaxure TpeOyeMblil JMama3oH W3MEHEHWsS YIJia o JJIs PEryJupOBaHUS CPEIHETO
3HAUEHUS HAPSKEHUS HA Harpy3Ke OT MAKCUMAJIBHOTO 3HAYEHUSI 10 HYJIA:

- IPY YHUCTO aKTUBHOMN HarpysKe; -
IpY aKTUBHO-MHIYKTUBHOM XapakTepe Harpy3ku (Lq=o0).

3 OObsicHUTE (PU3UYECKYIO MPUUYUHY PA3IUUUS YITIOB Olsyn, IPU AKTUBHOM M aKTUBHO-
WHIYKTUBHOW Harpys3Ke.

4 JlaiiTe onpeneneHne MOHATUIO «BHEIIHAS XapaKTEePUCTUKAY.

5 IlepeurcnuTte BUIBl MaJ€HUS HANPSDKEHUS Ha 3JEMEHTAX CXEMbl BBIIPSIMHUTENS U
yKaXuTe GOpMYJIbI Ul UX pacyera.

[lynbcanuy BIXOIHOTO HANPSKEHUS M TOKa BbinpsMuTenel. Criakuparoniue GuibTpsl.

Jluteparypa [1], cTp.89-94.

Meronuueckue ykazaHusl.

JIMCKpeTHBII XapakTep paboThl MOJYIPOBOJIHUKOBBIX BEHTHJICH BBIMPSIMUTENS (AMOA0B
U THUPUCTOPOB) OOYCIABIMBACT MYJbCUPYIOIUN XapakTep KaK HalpsDKeHUs, TaK M TOKa
Harpy3kH, 03TOMY HAIIPsDKEHUE M TOK Harpy3ku KpoMe MOJIe3HOH COCTaBIsoLIel (MOCTOSHHON
COCTaBJISIIONIEH), COepKaT B CBOEM COCTAaBE M HEKelaTeJIbHble NEPEMEHHbIE COCTaBIISIONINE.
Jl1 moaBneHus 3TUX NEPEMEHHBIX COCTABIISIFOIIMX HANPSKEHUSI U TOKA Harpy3Ku NPUMEHSIOT
crinaxuBatonive GuiabTpbl. [Ipu u3ydenus 3Toil TeMbl HEOOXOIUMO 0OpaTUTh BHUMAaHHUE KaK Ha
OCHOBHBIE CXEMBI CITIAXKMBAIONIUX (PUIBTPOB, TAaK U Ha METOJMKHU pacyeTa U BbIOOpa AIIEMEHTOB
3TUX (QUIBTPOB.

Bonpoce! 1u1s1 caMOKOHTPOJIS:

1 Vkaxure nns Kakoil LenM TNPUMEHSIOT CIUIaKUBaolue (QUIBTPhl Ha BBIXOJE
BBIIIPSIMUTENCH.

2 IlepeuncnuTe OCHOBHBIE CXEMBI CTITAKUBAIOIINX (DUIHTPOB.



25

3 VYkaxuTte pacyeTHbIE COOTHOILEHUS, IO KOTOPBIM CJIEeIyeT pacCUUTaTh MapaMeTphl:

-KOHJIEHCATOpa JUIsl EMKOCTHOTO (PUIIBbTPA;

-JIpOCCeNs UIsl UHAYKTUBHOTO (DUIBTPA;

-KOHJIEHCATOpa U ApOCccelis A1 MHYKTUBHO-€MKOCTHOTO (PUIIbTpa;

4 Kakyio mpoBepKY CJIEAYET BBIMOJIHUTH IOCIIE BBIOOPA 2JIEMEHTOB (DHIIBTPA.

Pazgen 2. 3aBucuMble MHBEPTOPHI. Y CTPOMCTBO, MPUHIMIT PaOOTHI, XapaKTEPUCTUKH,
yCIIOBUSL TIEPEBOJIa YIPABIISIEMOIO BBIIPSMUTENS B PEXKUM HWHBEPTUpOBaHMs. BHewmHsAs u
pEryiaupoBOYHAs XapaKTEPUCTUKU 3aBUCUMOro uHBepropa. Kosdduuument wmommoctn wu
KO3(PPHUILIMEHT MOJIE3HOTO ACWCTBUS 3aBUCUMOTO HHBEPTOPA.

Jluteparypa [1], cTp.81-89.

MeTtoauueckue yKa3aHus.

WHBepTop — 3TO NOJYHPOBOJHUKOBBIA NpeoOpa3oBaTesb, NpEIHA3HAUYEHHBIH IS
IpeoOpa3oBaHusl AIIEKTPUYECKOW HHEPrUM IOCTOSHHOTO TOKAa B 3JIEKTPUYECKYIO SHEPTHUIO
IEPEMEHHOI0 TOKa. BBIX0J 3aBHCHMOro MHBEPTOpa HMOJKIIOYEH K CETH NEpEMEHHOro TOKa, B
KOTOpPOM KpOM€ Harpy3Ku UMEIOTCS U F€HEPAaTOPhl AIEKTPUUECKOW SJHEPIHMH IEPEMEHHOIO TOKa,
IIOSTOMY HAaNpsDKEHHE Ha BBIXOJE 3aBUCHUMOIO HHBEPTOpa HMMEET TaKyl e 4YacToTy H
BEIMYMHY, KaK M HAIpsDKEHUE CETH MEPEMEHHOI0 TOKa, K KOTOPOM IOJKIIIOYEH 3aBHCUMBIN
uHBepTop. JIroOol ynpaBisieMblil BBIIPAMUTENb SBISETCS 00paTUMBIM NpeoOpazoBaTeseM, T.€.
MOJKET Iepe/laBaTh DJJIEKTPUUYECKYI0 JHEPrHI0 KaK W3 CEeTH IEPEMEHHOI0 TOKa B LEMb
IOCTOSIHHOTO TOKa (BBINPSAMUTEIbHBIN PEXHUM), TaK U HA000POT, U3 LENH MTOCTOSIHHOIO TOKa B
CeTh NEPEMEHHOTO TOKa (MHBEPTOPHBIN pexkum). Ciemyer oOpaTuTh BHHUMAaHUE Ha YCIOBHUS
nepeBoJia Takoro mnpeoOpa3oBaTeliss U3 BBIIPSAMHUTEIBHOIO peXHMa pabOThl B MHBEPTOPHBIN
pexuM pabOThl W TakKe Ha OTIMYMsA B (OpME 3aMMCH W BHJA BHEIIHUX XapaKTEPUCTUK
BBINPSIMUTEIBHOIO W HHBEPTOPHOIO PEXHMMOB, OOpPaTUB BHHMMAHHE HAa HAJIWYME 3O0HBI
OTrpaHMYEHUs BHEIIHEW XapaKTePUCTUKHU 3aBUCUMOr0 HHBEPTOPA.

Bomnpocs! 151 caMOKOHTPOJIS:

1 JlaiTe onpeiesieHuE OHATUIO «3aBUCUMBIM HHBEPTOP».

2 IlepeuucnuTe yciaoBUs MEPEBOJA YIPABISIEMOrO BBIIPSIMUTENS B PEXKHUM 3aBUCHUMOTO
UHBEPTHUPOBAHHUS.

3 Vkaxure criocoObl peryJnpoBaHus MOIIHOCTH, OT/1aBa€MOi 3aBUCMbIM UHBEPTOPOM B
CETh MIEPEMEHHOI0 TOKa.

4 JlaiiTe onpeaesieHUIo MOHATHIO «OrpaHUYUTENbHAs XapaKTePUCTHKA.

5.¥Vkaxute oriuuue B Qopmyne pacdyera Kod(p(UIHMEHTAa MOUIHOCTH YIPABISIEMOIO
BBIIPSAMUTENS U 3aBUCIMOT'O UHBEPTOPA

Pa3nen 3. ABTOHOMHBIE HHBEPTOPBI.

Tema 3.1. OnHo(a3Hbie MHBEPTOPHI TOKA MAPAJICIHHOTO U TOCJIEIOBATEILHOTO THIIA-
YCTPOMCTBO, MPUHIIMIT PAOOTHI, BBIBOJI OCHOBHBIX PACUETHBIX COOTHOILICHHH.

Jluteparypa [2], cTp.

Metoanyeckue yka3zaHHsl.

HezaBucumMble (aBTOHOMHBIE) UHBEPTOPHI HAINIPSKEHUsI paOOTAIOT HA CETh NMEPEMEHHOIO
TOKa, B KOTOPOM MMeeTCsl TOJIbKO Harpys3ka, o3TOMY MapaMeTpbl HalpsDKEHHs BBIXOIHOM ceTH
MHBEPTOpa HAIPsDKEHUs OINpeeNsioTcs TOJbKO CBOWCTBaMU camoro mHBepTopa. Ilo BpemeHu
MHBEPTOPBl TOKAa OBLIM pa3paboTaHbl M MCCIEJOBAaHBl 3HAYMTEIBHO pPaHbIIE, YeM HHBEPTOPHI
HaNpsDKEHUs. DTO 00BICHAETCS B MIEPBYIO OUEPEb TEM, UTO HHBEPTOPHI TOKA BBHIIIOJIHAIOTCS Ha
HE TIOJHOCTHIO YIPAaBISIEMBIX BEHTWIAX (TUPUCTOpax), a JOCTaTOYHO CHJIBHOTOYHBIE U
BBICOKOBOJIBTHBIE TUPUCTOPHI OBLIIN pa3paboTaHbl U OCBOEHBI MPOMBIIUIEHHOCThIO 3HAYUTEIBHO
paHblile, YeM TPaH3UCTOPhI Ha OOJIbIINE TOKU U HampshkeHus. M3yueHne 3Toi TeMbl HaunHaeTcs
¢ M3y4yeHHs oAHO(A3HOrO0 MHBEPTOpa TOKa MapajulenbHOro Tuma. Jlamee crenyer H3yduTh
o/1HO(a3HBI WHBEPTOpP TOKA IOCIEAOBATENBHOIO THIIA, MHBEPTOP TOKA IOCIEIOBATEIBHO-
NapajuIeIbHOTO THIIA. OTMmeTHM, YTO MIHOBEHHOE 3HAu€HHWE BXOJHOTO TOKa B
MHBEPTOpaxX TOKA MOCTOSHHO. DTH U OOBSICHAETCS] Ha3BaHUE «MHBEPTOP TOKa.

Bormpocs! 1u1s1 cCaMOKOHTPOJIIS:
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1.JlaliTe mosicHeHUs] NMPUHLMITY paOOThl MHBEPTOpa TOKA MApaIEJIbHOTO THUMA - Kak
IPOMCXOIUT BKIIFOUEHHE THPUCTOPOB U UX BBIKJIIOUCHHE?

2.J1aliTe MOSICHEHUS IPUHLIUITY paOOThl HHBEPTOPA TOKA MOCIEIOBATEIBHOTO THIA - KaK
IPOMCXOIUT BKIIFOUEHHE TUPUCTOPOB U UX BBIKIIOUEHHE?

3.B uem 3akirouaercs OTIMYME B CXEMaX HWHBEPTOPOB IOCJIENOBATEIILHOIO U
napaiesibHoro tuna?

4. Ilpu KaKoM 3HAYEHHUU MPOBOJUMOCTH HArpy3ku (OOJBLIIOM WIIM MajoM) MPOUCXOAUT
OIPOKM/IBIBAHUE UHBEPTOPA MAPAJIIIEIBHOIO THIIA?

5. Ilpu kakoM 3HAU€HUU MPOBOJUMOCTH HArpy3ku (OONBIIOM WM MajlOM) IPOUCXOTUT
OIPOKH/IBIBAHNE UHBEPTOPA OCJIE0BATEIILHOIO TUIIA?

6. IlosicHuTe B uYeM 3aKJIIOYAETCSl PA3JIMYME BBIXOJIHBIX XAPAKTEPUCTUK HHBEPTOPOB TOKa
[apajjIeNIbHOTO U MOCJIE€I0BATENLHOIO THIIA?

7. VYKaxkuTe JOCTOMHCTBA IIOCIIEA0BATEIbHO-NAPAJLICIIBHOTO HWHBEPTOPA TOKA 110
CPaBHEHMIO C MHBEPTOpPaMHM TOKa MapajuIebHOTO U IIOCIEJ0BATEIBHOTO TUIIA.

Tema 3.2. OpnHodasHble HHBEPTOPHI HANPSOHKEHUSA. YCTPOMCTBO, MPUHIMII PadOTHI,
CHocoOBbl  PEeryJupoBaHMsl BEJIUYMHBI BBIXOJHOTO HAINpPsDKEHUS. BbIXOAHBIE  (QHIBTPHI
MHBEPTOPOB HAIPSKEHUS.

JIuteparypa [2], cTp.

Meroanueckue yka3aHusl.

W3yueHne TeM, OTHOCAILIMXCSA K MHBEPTOPAaM HalpsDKEHUs, cilelyeT HayaTb ¢ Haubosee
IPOCTBIX CXEM — OJHO(A3HOIO OJHOIUIEYEBOr0, OJHO(PA3HOTO C BBHIBOJAOM HYJIEBOW TOYKHU
HNepBUYHON OOMOTKHM TpaHchopmaropa, OJHO(A3HBIX IOJIYMOCTOBOM M MOCTOBOH CXEM.
Heo0OxomuMo  yCTaHOBUTH TOCIEAOBATENLHOCT PAaOOTHI  TPAH3UCTOPOB, UIMTEIBHOCTD
BKJIIOYEHHOTO COCTOSIHMS TPAaH3UCTOPOB U (GopMy HamnpspKeHHs Ha Harpyske. Takke
HEOOXOUMO H3YUUTh CHOCOOBI PETyJIMPOBAHMSI BEIUYMHBI BBIXOJHOTO HANPSDKEHUS U €ro
rapMOHUYECKUN COCTaB.

Bormpocs! 1u1st caMOKOHTpOIA:

1TTosicHuTe puHLIUI pabOTHI 0J1HO(a3HBIX UHBEPTOPOB  HAMPSIKEHUS
(omHOIIIEYEBOTO, C BBIBOJIOM HYJIEBOH TOYKM NEPBUYHON OOMOTKM TpaHchopmaTopa,
II0JIyMOCTOBOI'O " MOCTOBOTO THUIIOB)
2 Ilepeuncnure crnocoObl PEryJUpPOBaHMSI BEIUYMHBI BBIXOJHOIO HANpsKEHUS HMHBEPTOpa
HaInpsKeHHUS.

3 Kak onpenenuTs rapMOHUYECKHI COCTaB BBIXOIHOTO HAINIPSKEHUsI HHBEPTOpa NpHU
peanu3aiuy UpOTHOTO criocoda ynpaBieHus?

4 Kak paccuuTarh 3arpy3Ky TpaH3UCTOPOB 110 TOKY U HANPSIKEHUIO?

Tema 3.3. Tpexca3Hble MHBEPTOpPHl HANPSDKEHUS. Y CTPOWCTBO, MPHUHILMII pPabOTHI,
XapaKTePUCTHKH,

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

Jlanee crienyer M3ydyuTh YCTPOMCTBO M NpUHIMII pabOThl Tpex(azHOro HHBEpTOpa
HANpsDKEHUS, M BBIBOJ BBIPAKEHUS JJIs ONpeAeNeHUsl JECUCTBYIOIIETO 3HAYEHUS BBIXOJAHOIO
HanpsbkeHus. OOpaTuM BHMMaHHE Ha TO, YTO Tpex(as3Hble MHBEPTOPHI HANPSIKEHHUS HAXOMAT
camoe IIMPOKOE MPUMEHEHNE B PErYIHPYEMbIX 3JIEKTPOIPHUBOJAX NEPEMEHHOTO TOKa, TOATOMY
W3Y4YEHHE ITOU TEMBI OYEHB BAXKHO VISl YCIEIIHOIO OCBOCHHUS Kypca «QJIEKTPUYECKUN IPUBOI.

BoixogHoe HampsbkeHHWE HHBEPTOpa KpOME OCHOBHOM TapMOHUKH  (TIOJI€3HOM
COCTaBJISAIOLICH) COJNEPKUT BBICIIME TApPMOHMKH, KOTOPBIE CYIIECTBEHHO YXYALIAIOT (GopMmy
KpuBO#l HampspkeHus. Heo0XoaquMo M3yduTh OCHOBHBIE CIOCOOBI yiydiieHusi (OpMbl KpUBOH
BBIXOJITHOTO HANpsHKEHUS MHBEPTOPA, MPUOIIMKEHUS 3ToH (opMBI K CHHycOMAanbHOH. BaxHo
TaK)K€ U3YYUTh XapaKTEPUCTUKU UHBEPTOPOB U PaCUETHBIE COOTHOIICHHUSI, 10 KOTOPHIM CIIEyeT
paccuMThIBATh 3arpy3Ky BEHTUJIEH 110 TOKY M HANIPSKEHMUIO.

Bormpocs! 1u1st caMOKOHTpOA:

1 Hapucyiite cxemy Tpex¢azHOro MHBEpTOpa HAPSHKEHHUSI M BPEMEHHbIE UarpaMMbl
HANpPSDKEHUH YIIPaBJICHUS U BBIXOAHBIX HAPSDKEHUHN TpexazHOro MHBEPTOpa HaMpsKEHUSI.
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2 Yt0 TaKoe CHEeKTp BBHIXOJHOTO HanpsbkeHus? [lepeuncianre Tpu OCHOBHBIX cIocoba
yiaydmeHus (GopMbl KpUBOM BBIXOJHOTO HANpPsDKEHUS WHBEPTOPOB HAMNpPSDKEHUS W J1aiiTe
MOSICHEHHE CYTH 3TUX CHOCOOOB.

3 Ot yero 3aBUCUT TAPMOHUYECKHUM COCTAB BBIXOJHOIO HAIPSKEHUS MPU peau3aiiu
HMIMPOTHO- UMITYJILCHOTO CIIOCO0a PeryIupOBaHHMS?

4 B KakoM COOTHOILIEHWH HAXOJATCA aMIUIMTYIbl NEPBOM M BBICIIEH TAPMOHUKH
BBIXOJTHOTO HAIPSDKEHUsI WHBEPTOpa MpPHU peaM3alldd IIMPOTHO- HMMITYJIBCHOTO CIocoba
pEryIMpOBaHMS?

5 Or 4Yero M Kak 3aBUCUT BEJIMYMHA BBICIIEH TI'apMOHMKH BBIXOJHOTO HAIPSHKEHUS
HWHBEpTOpa ¢ cuHyconaaibHoi [IIMM?

6 [lepeuncnure OCHOBHbIE XapaKTEPUCTUKHU HHBEPTOPOB HAIIPSKEHHUS.

Paznen 4. Perynaropel HanpsKeHHUs] TEPEMEHHOTO TOKA.

OnHodaszHble TUPUCTOPHBIE PETYJATOPHl MEPEMEHHOTO HANpPSHKEHHUS Y CTPOMCTBO,
MPUHLINI PAaOOTHI, XapaKTEePUCTUKH,

Jlutepatypa [1], cTp.133-142.

Meroanueckue ykazaHusl.

TPH npumeHstoTcs Ui peryjaupoBaHUs BEIUYUHbBI HAIPSHKEHUS IEPEMEHHOIO TOKa MPU
COXPaHEHHMU YacCTOTHI ATOro HampshkeHus. CuctemMa UMIYIbCHO — ()a30BOTO YNPABICHHS ITHX
PEryysiTOpOB TOUHO TaKasl K€, Kak U y YIpaBJIsieMbIX BbIIpAMUTENEH. PerynupoBanue BelnMunHbI
BbIXOAHOTO HampspkeHuss TPH ocymectBisiercss myreM u3MeHeHHs (Ha30BOTO TOJOKEHUs
UMITyJIbCA YIPABJIEHUS 110 OTHOLIEHHIO K TOYKE €CTECTBEHHOIO 3aXKMraHus BeHTuieill. Popma
KpUBOW BbIXOAHOro HamnpsbkeHuss TPH wuckaxkeHa W CyIIECTBEHHO OTJIMYAETCA  OT
CUHYCOMIANbHOM, a TOK moTtpebmsiembii TPH ot muraromeld cetm mmeer (a30BBIA CBHT.
[lepeuncnennple Bblle (aKTOPbl OKA3bIBAIOT MPSMOE BIMSHHE Ha BEIUMYMHY Kod(uimeHTa
mouHoct TPH.

Heo0OxonumMo u3yuuTh ycTpoicTBO, npuHIun padotsl TPH, perynupoBouHbie 1 BHEIIHUE
XapaKTEPUCTHKH, a TaKKe 3aBUCHMOCTh K03(pPHIIMEHTa MOIIHOCTH PEryisaTopa OT JHara3oHa
PEryJIupOBaHMs BEIMYMHBI BBIXOJIHOTO HAIIPSKEHUSI.

Bompocs! 1151 caMOKOHTPOJIA:

1 TlpuBenuTte BbIpa)KeHUE PETYIMPOBOUYHON XAPAKTEPUCTUKU TUPUCTOPHOTO PETryIsTOpA
MEPEMEHHOT0 HAMPSKEHUsSI IPU YUCTO aKTUBHON HarpysKe.

2 IlpuBeauTe BBIpAXEHUE BHEIIHEW XapaKTEPUCTHUKU TUPUCTOPHOTO pEryisaTopa
MEPEMEHHOT0 HaNpPsKEHUS.

3 Vkaxute B 4YeM OTIMYMS B pabOT€ TUPUCTOPHOTO pPETYNISITOpa IMEPEMEHHOIO
HaIPsKEHUS IPU YUCTO aKTUBHOW U aKTUBHO-UHAYKTHUBHOM Harpyske.

Monyns 5. [IpeoO6pa3oBareny 4aCTOTHI.

Tema 5.1. IIpeoOpa3zoBarenu YacTOTBl CO 3BEHOM IIOCTOSIHHOTO TOKa. Y CTPOMCTBO,
MPUHIINI PaOOTHI, XapaKTEPUCTUKH,

Tema 5.2. IlpeoOpazoBarenu 4acTOThl 0€3 3BEHA MOCTOSHHOTO TOKa. Y CTPOMCTBO,
MPUHIINI PaOOTHI, XapaKTEPUCTUKH,

Jluteparypa [2], ctp.105-115.

MeTtoanueckue yka3zaHus.

[IpeoOpa3oBareny 4acTOTHI MOJPA3NEISAIOTCS HaA JBa OCHOBHBIX Kjacca -
npeoOpa3oBaTesid YacTOThl CO 3BEHOM IIOCTOSIHHOTO TOKa M IpeoOpa3oBaTeNy 4acToThl 0e3
3B€HA TOCTOSHHOTO TOKa. HeoO0XonWMo W3y4YHTh YCTPOWCTBO, NPHHIIMI pPadOTHl 3THX
npeoOpazoBareieil 4acTOThl, YCTAaHOBUTh B UEM 3aKIIOYAIOTCS OCHOBHBIC OTIWYHS Kak
YCTPOMCTBA, TaK U XapaKTEPUCTHUK, BKIFOUAs U BO3MOXKHBIN JHUAMA30H PETYITHUPOBAHHS YaCTOTHI
BBIXOJIHOTO HaIPSIKEHUSI.

Bormpocs! 1u1st caMOKOHTpOIA:

1. YKaKuTe MOCIEeN0BaTebHOCTh MPEoO0pa3OBaHUsS JIEKTPUUYECKOM HHEPrUuu B
npeoOpaszoBaresie YacTOThl CO 3BEHOM MOCTOSHHOT'O TOKA.
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2. YKaKuTe TOCIEIOBATEIBHOCTh MNPEOOpA3OBaHUsI JICKTPUUYECKON DJHEPTUH B
npeoOpa3oBaresie 4acTOThl 0€3 3BeHa MOCTOSTHHOTO TOKa.

3. [lepeuncnure JOCTOMHCTBA U HEAOCTATKH MPeoOpa3oBaTess YaCTOTH CO 3BEHOM
MIOCTOSTHHOTO TOKa.

4. [lepeuncnure TOCTOMHCTBA M HEIOCTATKU MpeoOpa3oBarTess 4acTOThl O0e3 3BeHa
MIOCTOSTHHOTO TOKa.

11.2. Meroandeckue yKazaHHs I OOYYaIOIIUXCS IO BBITIOJHEHHIO J1a00paTOPHBIX
pabor

npuBeieHbl B «MeToIu4ecKiX yKa3aHusAX 1Mo U3ydeHuto quciuminael «IIpoektupoBanue
BTOPUYHBIX HWCTOYHHMKOB MHTAHUS»», PAa3MEUICHHBIX Ha JJIEKTPOHHOM pecypce kad. Ne32, a
TakXe B y4EOHBIX IOCOOHMIX B y4eOHO-METOAMYCCKUX Tocobusx [5], [6].

B xozme BhImomHEHHMS J1a0OpaTOPHBIX padOT OOyYaromUiicss MODKEH YrIyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKU, OBJAJETh COBPEMEHHOW METOAMKOM U TEXHHUKOM
IKCIIEPUMEHTAa B COOTBETCTBHH C KBAJU(PHUKAIMOHHONH XapaKTEpUCTHKON 0O0ydaromerocs.
Brmonnenune nabopaTtopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonnenue mabopaTopHbIX pabOT 0OydaroUMCS SIBISETCS HEOTHhEMJIEMOM YacThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpENesieMOil y4eOHbIM IUTAaHOM, M OTHOCHTCS K CpPEICTBaM,
o0ecrevynBaroIUM PelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 Yy 00y4aroIerocs:

— TNpHOOpeTeHHe HABBIKOB WCCIIEAOBAHUS TIPOLIECCOB, SIBICHHA U OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIHUILTNHBI;

— 3aKperuieHHe, pa3BUTHE U JETalu3allus TEOPETUUECKUX 3HAHUH, MOTYYCHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOW MH(OPMAITUH 110 U3y9aeMOW AUCIUIUINHE;

— TpuUOOpeTeHHE  HAaBBIKOB  CAMOCTOATEIbHOW  paboThl € J1aOOpaTOpHBIM
000pyTI0BaHHUEM U TPUOOPAMH.

3amanue v TpeOOBaHUS K TPOBEJICHUIO J1a00PaTOPHBIX paboT
npuBeieHsI B [5, 6].

CrpykTypa u dopma oTueTa 0 JabopaTOpHOU paboTe
npuBeieHbI B [, 6].

TpeboBanus k opopmIIeHHIO OTUETa O JaObopaTOPHOU paboTe
npuBeieHbI B [, 6].

11.3. Meronnveckue  ykazaHus UL OOyYalOmMXCA 1O MPOXOXKICHHIO
CaMOCTOSITENIbHOM PaboThI

B xoze BBIOTHEHUS caMOCTOSATENbHONU padOThI, OOYUYaIOLIUIICS BBINOJIHAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00yYaromuxcsl, ABISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHUS IO BBITIOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).
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11.4. Metoauueckue yKa3zaHUS JUIsI OOYYAIOUIMXCS IO TPOXOXKIACHUIO TEKYIIETo
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C ILIeNbI0 OLCHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJIUTCS B TEUEHHE CEMECTPa C UCIIOIb30BAHUEM
TECTOBBIX BOMNPOcoB (Tabm.18.) B KkoHIe cemecTpa MO pe3yjibTaTaM TEKYIIETO KOHTPOJIS
BBICTABJISICTCA OLIEHKA, KOTOPAas YYWUTHIBAETCA NPHU BBICTABICHUU OLEHKH IO pe3yJbTaraMm
IIPOMEKYTOUHOH aTTECTALUU.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBanusiMu [lonokenuit «O TekymeM KOHTpOJE YCIEBAEMOCTH U
MPOMEKYTOUHOH aTTecTaruu cTyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

11.5. Meronuueckue ykasaHus JUisl 0OydaroIuXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu

IIpomexxyrounass  artectanuss  oOyyaroIMXCs — IpeAycMaTpUBaeT  OLCHMBAaHUE
POMEKYTOUYHBIX M OKOHYATEJIbHBIX PE3YJIbTaTOB 00ydeHus 1o aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:

- 9K3aMeH — (popMa OLIEHKU 3HAHHH, IMOJYYEHHBIX 00yUYarOIMUMCS B MPOIECCe U3yUCHHS
BCEH IMCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSTENILHONU paboThl, CIIOCOOHOCTH NPUMEHSATh
UX Ui peIIeHUs TMPAKTHYECKUX 3ajad. DK3aMeH, KaK NpaBWiIO, IMPOBOAUTCS B MEPUOJ
9K3aMEHAIIMOHHON CECCHU M 3aBEpIIAEeTCs aTTECTAMOHHOW OIIEHKOH «OTJIUYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

IIpu olLieHKE OKOHYATENBHBIX PE3yJIbTATOB OOyUEHHs IO JUCLMIUIMHE YYUTHIBAETCS
OLICHKA M0 TEKYLIEMY KOHTPOJIO, a TaKKE OTCYTCTBHUE WM HAJIW4YUE 3aJ0DKEHHOCTH I10
nabopaTopHbIM paboTtam. [Ipy HanuuMu 3a10KEHHOCTEH 110 JIabOPaTOPHBIM paboTaM UTOroBas
olleHKa cHmxkaercss Ha 0,5 Oama 3a KaxAyl0 HE BBIIOJHEHHYI0 M HE 3allMILEHHYIO
1a0opaToOpHYIO paboTy.

[TpomesxyTouHas aTTecTanus IPOBOJUTCS IO BOTIPOCaM, IMIPUBEICHHBIM B TabmuIe 15.

Cuctema OLEHOK NpH MPOBEACHUU IMPOMEXKYTOUYHOM aTTeCTallMd OCYLIECTBISETCS B
COOTBETCTBUH C TpeboBaHmsiMu [lomokenuit «O TeKymeM KOHTpOJE YCIEBAEMOCTH U
POMEXYTOUHOM artectanuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».
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Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanucek BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




