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2 [TpakTudeckue 3aHATHS 20 20 9acoB
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8 ITogroroBka M cmada SK3aMeHa 36 36 JacoB
9 OO0w1ast Tpy1I0€MKOCTh 180 180 4acoB

5.0 5.0 3.E

Ok3ameH: 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 43 or« 1 » 2 2017 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ y4deToM TpeboBaHui ®DenepanbHoro locymapcTBEeHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, TpPOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenxo I 1.
npodeccop kad. [Ip> Muxansaenko C. I

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouast nporpamma cornnacoBana ¢ GpaxkyibTeToM, MpopIIUPYIOLIEH 1 BITycKatomen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBeayrolMii BelTycKaromei kad.
[Ip> Muxanpuenxo C. I.

OKCIEpTHI:

npocdeccop kad. [Ip>d Jlerocraes H. C.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

— TOArOTOBUTH 00Y4aeMOro K MPaKTUYECKOH NEesATeIbHOCTH B 00JaCTH 3JIEKTPOHUKH, IPUBUTH
€My YMEHHE I0JIb30BaThCSl COBPEMEHHBIM IMPOTrPAMMHBIM 00€CHeueHHEM JUIsl OBICTPOrO IMOJTyYEHHS
PE3YIBTATOB CIOXKHBIX BBIYUCIICHU;

— chopMupoBaTh HaBBIKM pacyeTa, MOJAEIMPOBAHUSA U IMPAKTUYECKOM pabOTBI C CHUIIOBBIMHU
MOJIYIPOBOAHUKOBBIMH U HJIEKTPOMEXAHUYECKUMHU IIPe00pa30BaTesIMHU;

— OCBOUTb METOIbl CKBO3HOIO IPOEKTUPOBAaHUS  JJEKTPOHHBIX CXEM U CHJIOBBIX
IIOJIyTIPOBOAHMKOBBIX yCTpOMCcTB B coBpeMeHHbIX CAIIP;

— OCHAacCTUTh CTYJICHTOB YIOOHBIM COBPEMEHHBIM HHCTPYMEHTApHEM JJs  Hay4YHBIX,
MHXEHEPHBIX U MPAKTUYECKUX PACUETOB;

— O3HaKOMHUTbCA C 0a3UCOM HAYYHBIX M TEXHUYECKUX HIPOOJIEM, CBA3AHHBIX C Pa3pabOTKON
HOBOIO IIOKOJIEHHSI CUCTEM HpeoOpa3oBaHMUsl SHEPrHMM, IPUMEHSIEMBIX B 3JIEKTPOTEXHUYECKHX
KOMIIJIEKCAX Pa3jIM4HOr0 Ha3HAYECHHUS.

1.2. 3agaum IUCHMIITHHBI

— u3y4eHue crocoboB mnpeoOpa3oBaHMsI MOTOKOB J3HEPrMM M HMH(OpPMALUU, NPUOOpEeTEeHUE
HABBIKOB MPAKTUYECKOM paboThl C CHJIOBBIMH THOJYIMPOBOJAHUKOBBIMU U AIIEKTPOMEXAaHUYECKUMHU
peoOpa3oBaTelsaMu;

— paccMoTpeHue 0a30BBIX TOIOJIOTUN YCTpOWCTB cuiioBoi anektponuku (Power Electronics),
cosznaBaeMbix Ha ocHoBe MOSFET u JGBT-Tpan3uctopoB ¢ mpsiMbIM UG POBLIM YIIPAaBICHUEM;

— O3HaKOMJICHHE ¢  Hauboiee  MOMYISIPHBIMH  MPO(ECCHOHANBHBIMA  TTaKeTaMH
aBTOMAaTH3MPOBAHHOTO MPOEKTHUPOBAHUS HIEKTPOHHBIX cxeM (MatLab Simulink, LTSpice, Asimec),
BBISIBJICHHE WX CTIeUU(DUKH, HA3HAYCHUS], UX CUIIBbHBIX U CJIA0bIX CTOPOH JIJIsl 000CHOBAaHHOTO BBIOOPA TOTO
WJIA UTHOTO MMHUTAIIMOHHOTO MaKeTa B MPOIECCE PEIICHHUS HAYYHBIX U MPOGECCHOHAIBHBIX 33/1a4;

— wHa mnpumepe oxHoro wu3 mnaketoB (LTSpice) pgeranmpHoe ocBoeHHe mpeIaraeMbix
coBpeMeHHbIMU CAIIP 31eKTpOHHBIX CXeM BO3MOYKHOCTEH, KaK B YAaCTHU YUCJIEHHBIX PacyeroB, TaK U
AQHAIUTUYECKUX (CHUMBOJIbHBIX) BBIUYUCIICHUN;

—  O3HAKOMJICHHE YyYalluXCsl C OCHOBHBIMM THIOBBIMM CXEMOTEXHUUYECKUMHU pPEHICHUSIMU
MIOCTPOEHUS CUJIOBBIX YCTAaHOBOK MPe0oOpa30BaHUsI SHEPTUU U UX CUCTEM YIPABICHUS.

2. Mecto aucunmimubl B ctpykrype OITIOII

HucuuruinHa « OHeprerudeckas snekTporuka» (b1.B.0OJ1.6.3) orHocutcs k 610Ky 1 (BapuaTuBHAs 4acTh).

[IpenmecTByromMMH  JUCUMILIMHAMY, (OPMUPYIOIIMMHM  HaydaJbHbIE 3HAHUA, SBISIOTCS
ClIeyolne OUCHMILUINHBL: AHAJIOroBasi AJIEKTPOHKUKA, MeToApl aHalnu3a U pacyeTa 3JIEKTPOHHBIX CXEM,
OcHoBbl npeoOpa3oBarenbHOM TeXHUKH, IIpoexkTupoBaHuEe KIIIOUEBBIX YCTpOWcTB, Teopermueckue
OCHOBBI IEKTPOTEXHUKH, JINEKTPUUECKNE MAILIUHBI.

[TocneayromuMu TUCHUIUIMHAMU SIBIISIOTCS: 3allluTa BBITYCKHON KBaJIM(DPUKAIIMOHHOW paboTHI,
BKJIIOYasl IOATOTOBKY K MPOLIEAYPE 3aIUUTHI U IPOLEAYPY 3aIIUTHI.

3. TpeGoBaHusI K pe3yJibTaTaM OCBOEHHUSI IMCHUTLIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-3 crnocoOHOCTBIO peliaTh 3aJadd aHalu3a U pacdyeTa XapaKTePUCTUK 3JIEKTPUUYECKUX
Henemn;

— TIK-1 cnocoGHOCTBIO CTpPOUTH MpocTeiimue (u3nueckue M MareMaTH4ecKue MOJEIH
npubOpoB, CXeM, YCTPOWCTB M YCTAaHOBOK 3JIEKTPOHUKM W  HAHORJIEKTPOHMKH  Ppa3IMYHOIO
Cb}IHKIII/IOHaJ'IBHOFO HAa3HaA4YCHHA, a TaKXKC MCIIOJIb30BaTh CTAHAAPTHBIC IIPOrpaMMHBIC CPEACTBA HUX
KOMIIBIOTEPHOT'O MOJIETTMPOBAHUS;

— IIK-6 cnocobHOCThIO pa3pabarhiBaTh MPOEKTHYI0 M TEXHUYECKYIO JOKYMEHTAlHIO,
0 OpPMIIATH 3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE PadOTHI;

B pesynbrare n3ydeHus: TUCHUIIMHBI CTYIEHT JOJKEH:

- 3HATh OCHOBHBIC q)aKTI)I, 0a30BLIE KOHICNIIWH, MPUHIMUIIBI, MOACIUW W MCTOJAbI B o0macTu
CHJIOBBIX IIETIEH M COBpEMEHHBIE 0a30BbIE TEXHOJIOTUU MPSIMOTO MU(POBOTO YIPABICHHS; 0COOCHHOCTH
po(eCCHOHANIBHBIX CPEICTB aBTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS 3JIEKTPOHHBIX CXEM. OCHOBHBIE
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Hay4yHbIC U TEXHUYECKHUE 3aJ[a4i, CBA3aHHBIEC C pa3pabOTKOW HOBOTO MOKOJICHHS CHCTEM IpeoOpa3oBaHuUs
SHEPI'UH, IPUMEHAEMBIX B AEKTPOTEXHUUECKUX KOMIUIEKCAX pa3IMYHOIO Ha3HAUEHMUS.

— yMeThb [aBaTb CTPAT€rM4ECKyl0 OLEHKY pelIaeMOM  CXEMOTEXHUYECKOM  3ajaud,
OCHOBBIBAIONIYIOCS HAa TOHUMAHUH 1eJIM pa3pabOTKU U MPEACTABICHUH O MYTSIX U METOJaX €€ peIlieHUs;
paccuMrarb,  CMOAEIUpPOBaTh,  OMIAAUTE W 3AMYCTUTh  CWJIOBOW  IOJYHPOBOAHHMKOBBIN
ANEKTPOMEXaHUYECKHI TpeoOpa3oBaresb, MPUMEHSATh BO3MOXXHOCTH YHCICHHBIX M aHAJINTHYECKUX
pacyeToB, U CpeICTBA UMUTALIMIOHHOT'O MOJICJIMPOBAHUS JUIs IOCTPOEHHUS IIpeoOpa30oBaresist SHEPIUH.

—  BJIaJIeTh HaBBIKAMH PaOOTHI C MIPOrPAMMHBIMH CPEICTBAMH KOMITBIOTEPHOTO MOJIEITUPOBAHUS
¢u3nyeckux M MareMaTH4ecKMX Mojenaed mnpubOopoB, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKU U
HAHOAJICKTPOHHUKH Pa3IMYHOTO (PYHKIIMOHAILHOTO Ha3HAYCHHUS.

4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOI padoThl
OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIAET 5.0 3a4eTHBIX CIMHUIIBI U TIPEICTaBIeHa B Tadnuie 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos CemecTtpsl
8 cemectp
AynutopHbIe 3aHATHUS (BCETO) 64 64
Jlexuun 24 24
[IpakTrueckue 3aHATHS 20 20
JlaGopatopHbie 3aHATHSA 20 20
U3 Hux 6 unmepaxmugnotl gpopme 16 16
CamocTtosTenbHas paboTa (Bcero) 80 80
Ogopmnenue omuemos no 1abopamopuvim pabomam 32 32
IIpopabomxka nexyuonnozco mamepuana 20 20
Iloo2omoska Kk npakmuyeckum 3aHAmusm, CeMUHAPam 28 28
Bcero (6e3 ax3amena) 144 144
[MoaroroBka u craya sK3aMeHa 36 36
OO01mast TpPyI0eMKOCTh 180 180
3agetHble Equnnnsl Tpynoemkoctu 5.0 5.0

5. ConepxaHue TMCUMILIUHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Pa3nenbl AMCHUIIITMHBL U BUBI 3aHATUI NpUBEACHBI B Tabnuie 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUIIIINHEL U BUABI 3aHATHI

[Ipaktuu JlaGopar CamocTos Beero ' Gopwrpy
4acoB eMble
Ha3zBaHus pa3ienoB AUCHUIUINHBI Jlekuuu = eckue = OpHble = TelbHas
(6e3  kommeTeH
3aHATHA paldoThl  pabora
9K3.) UK
8 cemectp
1 Tpan3ucropHsle MpeoOpazoBaTenu 6 8 4 16 34 OIIK-3,
HEMOCPEICTBEHHOTO TUITIA [1K-1,
[1K-6
2 CucteMsl yrpaBlieHuUs 6 4 4 24 38 OIIK-3,
HEMOCPeCTBEHHBIMU [K-1,
npeoOpa3zoBaTeIsIMU. ITK-6
3 OnnodazHbIe THBEPTOPHI 6 4 4 20 34 OIIK-3,
IK-1,
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[1K-6
4 Tpexda3zubie npeoOpa3oBarenu 6 4 8 20 38  OIIK-3,
SHEPTUH [1K-1,
[1K-6
Hroro 3a cemectp 24 20 20 80 144
HUroro 24 20 20 80 144

5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
Conepxanue pasenoB JUCIUIUIHH (110 JIEKIIUSAM) IPUBEACHO B Tadmuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aeoB AUCITUIUINH (10 JICKITHSIM)

dopmupy

CopnepxaHue pa3fenoB IUCUUIUIMHBL 0 Tpymoem = emble
JEKIUAM KOCTb, 4 KOMIIETEH

U

HazBanmns pa3acion

8 cemectp

1 Tpan3ucropusie mpeodpazoBarenu  [IpoOremMbl MUKPOMHUHHUATIOpU3AITUN 2 OIIK-3,

HETIOCPEICTBEHHOTO THUIIA YCTPOMCTB 3HEPreTUUECKOM ITK-1,
snekTpoHuk. CoBpeMeHHasl 3J1eMEeHTHas I1K-6
0a3a. [IpuHIUIIBI yIIPaBICHUS CUIIOBBIMU
IGBT u MOSFET Ttpan3ucropamu.
[paliBepbl CUIIOBBIX
MOJTYTIPOBOAHUKOBBIX KITIOUEH.

[TpUHIMITBI UMITYJIBCHOM MOIYJIALIUH, 2
KJ1accuukaiys, MaTeMaTHIeCK1e
Mozenu. HenocpencrBeHHbIN
npeoOpa3oBaTellb MOHMKAIOIIETO THTIA:
MareMaThdecKas MoJIelIb, UMHTAIIOHHAS
Mozenb B CAIIP. DHepreTuueckue
XapaKTEPUCTHKHU, YACTOTHBIC
XapaKTEPUCTUKHU: BBIOOP IIEMEHTHOU
0a3nl.

[TpeoOpazoBareny MOBBIIAONIETO U 2
WHBEPTUPYIOLIETO TUTIOB. [IpuHINn
JENCTBUS, peKUMBbI paOOTHI 1 OCHOBHbBIE
COOTHOILICHHUS.

HUrtoro

N

2 CucTeMsl yIpaBlIeHUs ITpeoOpa3oBarenu ¢ HEMOIHOM TyOUHON OIIK-3,
HEIOCPEICTBEHHBIMU Moymsiii. MHorodasHbie I1K-1,
npeoOpazoBaTensiMu. npeoOpazoBaTeny. I1K-6

CucreMsl 2IEKTPONUTaHHSI HEOOUTAEMbIX 2
KOCMUYECKHX alIaparos.
[IpeoOpazoBarenu anbTepHATUBHOM
HHEPIeTHKH.

VYipagiieHue ABUTATEIIIMA TTOCTOSTHHOTO 2
TOKa. AKTHBHBIE KOPPEKTOPHI

ko3¢ dunrenta MotHoCcTH. [IpunImm
JEHCTBUS M OCHOBHBIE COOTHOIICHHMS.

Hroro

N

OIIK-3,

3 OxgHoda3HbIe HHBEPTOPHI Knaccudukarys aBTOHOMHBIX
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nHBEepTOpOB. OnHODA3HBIIT MOCTOBOM
HHBEPTOP HAIPSKEHUS.

I1K-1,
[1K-6

CETEIO.
Hrtoro

4 Tpexda3zusie mpeoOpazoBarenu
SHEPIHU

Pesxxumebl paboTel TpexdasHbIx
nHBEPTOPOB. LIIMpOoTHO-UMITYIIbCHAS
MOJYJISILIUSL.

dazocaBuraeMble UHBEPTOPHI. Msrkas 2
KOMMYTaIHs TPAH3UCTOPOB.
Nmuranumonnas moneias B CAIIP

Opnnodazubiit nHBEpTOp TOKA. [IprHIIMT 2
JefcTBUSA, peXKUMBI paOOThI 1 OCHOBHbBIE
cooTHouIeHus. IHBEpTOp BEAOMBII

OIIK-3,
I1K-1,
I1K-6

PerynupoBanue 4acTOThI BpaleHUs 2
ANIEKTPOIPUBOIOB IEPEMEHHOTO TOKA.
[IpeoOpa3oBarenu 4acToThHI B
ANIEKTPOINPUBOJIAX.

IIOTOKa.

JIBoiiHast MOIYJISIIMS SHEPTETUYECKOTO 2

Hroro

Hroro 3a cemecTp

6
24

5.3. Pa3nesbl AUCHMILUIMHBI U MEKTUCHUIITHHAPHBIE CBSA3H € 00eceYnBAIOIMMH (TPeIbLTYIIIMMM)
U o0ecrneunBaeMbIMHU (MOCTETYHOIIUMEU) THCIIATITHHAMHA

Paznensl MUCHMITIMHBI M MEKIUCUUIUIMHAPHBIC CBS3M C O0CCIEUMBAOIIUMH (TPEIBITYIIMMHA) U

obecrnieunBaeMbIMHE (TTOCIICTYIOIIMMHI ) TUCIUTUTHHAMH TTPEJICTaB-JICHBI B TabuIe 5.3.

Tabmuna 5.3 - Pazaensl AUCIUTUIMHBI M MEXKTUCIUILTUHAPHBIE CBS3H

HanmenoBanme JUCHTUITIINH

Ne pa3nennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO HU3y4YeHHEe 00eCIIEUMBAIOLINX U
o0ecreunBaeMbIX JUCIUILINH

1 2 3 4
[IpenmecTByromme TUCHUILITHHBI

1 AHanoroBas 3JIEKTPOHHKA + + + +
2 3amuTa BbITYCKHON KBaIU(pUKALMOHHON
paboThl, BKIIIOUas MOATOTOBKY K IPOLeype + + + +
3alUThl U TPOLEAYPY 3aILUTHI
3 MeToab! aHau3a U pacyeTa ANEKTPOHHBIX CXEM + + + +
4 OcHOBBI TPe0OPa30BATENHHON TEXHUKU + + + +
5 IIpoexTrpoBaHuE KIIFOYEBBIX YCTPONCTB + + + +
6 TeopeTnyeckre OCHOBBI 3JIEKTPOTEXHUKH + + + +
7 DIEKTpUYECKUE MAIIVHBI + +

5.4. CooTBeTCcTBHE KOMIIETEHIM A, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BUAOB 3aHATHH

CooTBeTcTBHE KOMIETEHIUH,
npeJicTaBlIeHo B Tabiuie 5.4
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Tabmuma 5.4 — CooTBeTcTBUE KOMIIETCHLUMH W BHJIOB 3aHATHH, (OPMHUPYEMBIX TIpU H3yYEHHUH
JVCLUTUIMHBI

Bunrwl 3anstuit

Kommeren

S [Mpaktuueckue Jlabopatopasie CaMoCTOSTEND DOopMBI KOHTPOJIS
o Jlexknun

3aHATUA 3aHATUA Has pa60Ta

OIIK-3 + + + + OTuer Mo UHAUBUIYATBHOMY
3amanuio, OT4YeT 110
nabopaTtopHoi padorte, Onpoc
Ha 3aHaTHUAX, PacuerHas
pabora

TIK-1 + + + + OTyeT N0 UHIUBUIYATBHOMY
3amanuio, OT4YeT 1o
naboparopHoii pabote, Ompoc
Ha 3aHATHIX, PacueTHas
pabota

[1K-6 + + + + OTuer o UHAUBUIYATBHOMY
3amanuro, OT4YEeT 110
naboparopHoii pabote, Ompoc
Ha 3aHaTHAX, PacuerHas
pabora

6. UaTepakTUBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUS
TexHOMOTHHM HHTEPAKTUBHOTO O0YyYSHHS MTPH PAa3HBIX (POpMAxX 3aHATHI B 4acaxX MPHUBEICHBI B TabuIe 6. 1
Tabnuna 6.1 — TexHOIOrMM HHTEPAKTUBHOIO 00YUYEeHHUs IPU Pa3HbIX opMax 3aHATUH B yacax

HHTepakTuBHBIE WNHTepakTuBHBIE
WuTepakTuBHBIE
Metonbl MIPaKTHYECKHE nabopaTropHbie Bcero
JCKITUN
3aHATHS 3aHITHS
8 cemecTp
HccnenoBarenbpckuii MeTOq 4 4 4 12
ITonckoBBIi MeTOL, 2 - 2 4
Hroro 3a cemectp: 6 6 16
Hroro 6 6 16
7. JlabopaTropHble padoThI
HaunmenoBanue nabopaTopHbIX paboOT puBeIeHO B Tabmuie 7.1.
Tabnuua 7.1 — HaumeHnoBanue 1ab0paTopHBIX padboOT
dopmupy
Tpynoem €MBbIE
Haspanus pa3nenon HaumenoBanue nabopatopHbIx paboT Py
KOCThb, 4 KOMIICTCH
102078
8 cemectp
1 Tpan3ucropHbie HccnenoBanue XapakTepUCTUK MPEoOpa3oBaTes 2 OIIK-3,
npeoOpazoBaTenu MMOHMKAIOIIETro TUIIA. ITK-1,
HEMOCPCACTBEHHOTO THIIA HccnenoBanue XxapakTepUCTUK MPE0Opa3oBaTes 2 IIK-6
MTOBBINIAOIIETO THIIA.
Uroro
2 CucteMsl yrpaBlieHus HccnenoBanue XapakTepUCTUK MPEoOpa3oBaTes 4 OIIK-3,
HEIOCPEICTBEHHBIMU VHBEPTUPYIOIIETO TUIIA. I1K-1,
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npeoOpa3zoBaTeIsIMU. Uroro I1K-6
3 OnHoda3Hble UHBEPTOPHI HccnenoBanue XapakTepUCTHK OAHO(A3HOTO OIIK-3,
ABTOHOMHOI'O MHBEPTOPA HANPSKEHUS C ITK-1,
Pa3IUYHBIMHU Harpy3KaMH. [1K-6
Uroro
4 Tpexda3zusie HccnenoBanue XapakTepUCTHK Tpex(pazHOro OIIK-3,
npeoOpa3oBaTeny YHEPrUn ABTOHOMHOI'O MHBEPTOPA HAIIPSKEHUS C I1K-1,
JIBUraTeIbHON Harpy3Kou. I1K-6
MMuTanMoHHOE MOAETUPOBAHUE CUCTEMBI: 4
peoOpa3oBaTesb YacTOTHI - AJIEKTpUYEcKas
MallliHa.
Utoro 8
Hroro 3a cemectp 20
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
Temaruka MpakTUYECKUX 3aHIATHI (CEMHHAPOB) IPUBEACHO B Tabmwuie 8.1.
Tabnuua 8.1 — Temarnka npakTUYECKUX 3aHITUN (CEMHUHAPOB)
dopmupye
Tpynoe f/lmepy
HasBanus pasnenon Temaruka npakTHUECKUX 3aHATUH (CEMHUHAPOB)  MKOCTb,
u KOMIIETEHI]
uu
8 cemectp
1 TpaH3ucTtopHsble Pacuet norepb B CHIIOBBIX TPAH3UCTOPHBIX KIIFOUAX 4 OIIK-3,
npeoOpa3zoBaTesu IIPH IPSMOYTOIBHOM (hopMe TOKa. IK-1, TIK-
HEMOCPCACTBEHHOTO THIA | by cyer moTeph B MONTYIPOBOIHHKOBBIX IPHOOPAX 4 6
IpU TpanenenaaabHon popMe ToKa.
Hroro
2 CucteMsl ynpaBlieHuUs MMuTanMoHHOE MOZIETMPOBAHNE UMITYJIbCHBIX OIIK-3,
HEIMOCPEICTBEHHBIMU BHUJ0B Moayasiuuu. CpaBHUTEIbHBIA aHAJIN3. IIK-1, TIK-
npeoOpa3zoBaTeIsIMU. DHEpPreTUYECKUe XapakKTepPUCTUKHU. JIMHAMIYeCcKre 6
CBONCTBA.
Hroro
3 Onnodasnblie uHBepTOpHl  Pacder morepr B TPaH3UCTOPHBIX OIIK-3,
npeoOpa3oBaressX Ipy KBa3UCUHYCOUAATbHON IIK-1, TIK-
(dopMe Toka CHIIOBBIX TPUOOPOB. 6
Hroro
4 TpexdaszHusie TemnnoBo# pacdyeT MoJyNnpOBOAHUKOBBIX TPUOOPOB. OIIK-3,
npeoOpazoBaTeny YHEPTUH Wroro IIK-1, T1K-
6
Hroro 3a cemecTp 20

9. CamocrosiTeibHas pabdora

Bunel camocrosTenbHOil paboThl, TPYIOEMKOCTh M (opMHpyeMble KOMIETEHIIMH MPEICTaBIECHbl B

Tabmuue 9.1.

Tabnuua 9.1 - Bunbel camocroaTenbHOM paboThl, TPYIOEMKOCTh U (hOpMUpYEMbIE KOMITETEHITUI

HaszBanus paznenos

Bunrer camocTosgTensHOM

Tpynoe ®opmupyemsie

pa60TLI MKOCTH | KOMIICTCHIIMH

8 cemecTp

@opMBI KOHTPOJIA
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1 Tpan3zucropHsie

HO,I[FOTOBKa K IIPaKTUYECKUM

4 OIIK-3, TIK-1,

Onpoc Ha 3aHATHSX,

npeoOpazoBarenu 3aHSATUSIM, CEMUHApaM [1K-6 Otuer no
HEMOCPENCTBEHHOTO | T4 607ka IEKIHOHHOTO 4 nagopaT(}))pHon
TUTIA MatepHana pabote, Pacuernas
pabora
OdopmiteHHre 0TYETOB 110 8
naboparopHbIM paboTam
Utoro 16
2 CucreMsl [ToaroroBka K MpakTUYECKUM 8 OIIK-3, I1K-1, Ompoc Ha 3aHATHSX,
yIIpaBICHUS 3aHATHUAM, CEMUHApam [1K-6 Otuer no
HEMOCPENCTBEHHBIM | T 1060 7Ka IEKIHOHHOTO 8 ﬂagopaTngon
u T YeTHAS
Mmarepuaia pabote, Factuctha
npeoOpa3oBaTeIIsIMU pabora
OdopmiteHHre 0TYETOB 110 8
naboparopHbIM paboTam
Utoro 24
3 Onnodaznsie [ToaroroBka Kk MpakTUYECKUM 8 OIIK-3, [IK-1, Omnpoc Ha 3aHATHSIX,
UHBEPTOPHI 3aHSTHUSIM, CEMUHAPaM [1K-6 Otuer no
[TpopaboTka JIEKIIMOHHOTO 4 HHﬂHBHHng’HOMy
Marepuaa 3afianuto, OT4eT 110
naboparopHoit paboTe
OdopmieHne 0T4eTOB 10 8
naboparopHbIM paboTam
Utoro 20
4 Tpexda3zHsie ITonroroBka K NpakTU4ECKUM 8 OIIK-3, [IK-1, Omnpoc Ha 3aHATHSIX,
npeoOpazoBarenu  3aHATHSM, CEMUHapam [1K-6 Otuer no
HEPTUU TOPHOM
JHEp [TpopaboTka JIEeKIIMOHHOTO 4 nagopa ;))p N
Marepuaa pabote, Pacuernas
pabora
OdopmiieHHE OTYETOB 10 8
1a0opaTopHBIM paboTam
Uroro 20
Hroro 3a cemectp 80
[ToaroToBka u ciaava sK3aMeHa 36 DKk3aMeH
Hroro 116
10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJifl OLIEHKH YCIIeBaeMOCTH CTYIEHTOB

11.1. BaniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniapHbIe OLIEHKH 1S 2JIEMEHTOB KOHTPOJIS

MakcuMabHBIN

MakcuMaibHBIN

MaxkcumanbHBIN

OneMeHTHl yueOHOU 0asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Gamn 3a nmepuon
NeSITeIbHOCTH Mexny 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
Omnpoc Ha 3aHATUSIX 4 4 4 12
TYET I
Oret o 5 5 6 16
VHAUBUIYAJIbHOMY
9
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3aJJaHHIO

Otuert no nabopaTopHOii 8 8 8 o4
pabore

Pacuernas pabora 6 6 6 18
HToro Mmakcumym 3a 23 23 24 70
nepuoa

OK3aMeH 30
Hapacraromum nrorom 23 46 70 100

11.2. IlepecyeTt 62/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKHU
[TepecueT 6aIOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH MPeICcTaBeH B Tadmmme 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 3a KOHTPOJIBHBIC TOUKH

bael Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcuManbHOM CyMMBI OaioB Ha aary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cCyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasIbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl 6a/UI0B B TPAAUIIMOHHYIO U MEKAYHAPOIHYIO OLIEHKY IpezcTaBieH B Tabuume 11.3.
Tabmuna 11.3 — Ilepecuer cyMMBbI 0aJJIOB B TPAIUIIMOHHYIO U MEX/TyHAPOIHYIO OLICHKY

Hrorosast cymma Gaios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTJINYHO)
85 -89 B (ouenp xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
o5 - 69 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (ocpeicTaeHo)
2 (seynoneTBopuTeNBHO) (HE Hwxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAILITHOHHOE O0ecTieyeHue TUCHUIINHBI

12.1. OcHoBHasi auTEeparypa

1. KoG3er A.B., KonoanoB b.M., Cemenor B.J[. DHepreruueckasi >MeKTpoOHUKA: Yd4eOHOE
nocobue. — Tomck: TomMckuil MeXBY30BCKHH LIEHTp AMCTAaHIMOHHOTO oOpazoBanusi, 2010. — 164 c.
[Dnexrponnslii pecypc]. - http://ie.tusur.ru/docs/kbi/ee.rar

2. Ko63eB A.B., Muxansuenxo I'f., {axun A.C., Cemenos B.J[. UMmyabCcHO-MOIYASIIMOHHBIE
cucteMbl: YueOHoe nocodue. Uzn. 2-e, ucnp. u non. — Tomck: ToMckuit rocy1apcTBEHHbIN YHUBEPCUTET
CU-CTEM YIpaBJI€HUs M paauouiekTpoHuku, 2015. — 193 c¢. [OnextpoHHbIi pecypc]. -
http://ie.tusur.ru/docs/svd/ims.rar

12.2. lononHuTEIBHAS IUTEPATypa
1. Dmueprerudeckas 31eKTpoHUKa: YdyeOHO-MeTonuueckoe nocodue / Cemenon B. [I., Mumrypos
B. C. -2007. 174 c. [DnexTpoHHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/812, nara
obpamenus: 07.02.2017.
2. DHepreTHyeckas AIEKTPOHUKA: MeToanYecKue yKa3aHus v IPUMEPHI BHITIOTHEHUS KypCOBOTO
npoekta / MumypoB B. C. - 2010. 148 c. [Onektponnsiii pecypc] - Pexum pgocryna:
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https://edu.tusur.ru/publications/811, nara ooparenus: 07.02.2017.

3. KonoranmoB Bb.M. OcHoBbl mpeoOpa3oBaTeibHOW TEXHUKH: Y4eOHoe mocoome. — Tomck:
Tomckuil MeKBY30BCKHUI LIGHTP AUCTAaHIMOHHOrO obpazoBanus, 2007. — 157 c. [DnexkTpoHHbIH pecypc]. -
http://ie.tusur.ru/docs/kbi/opt.rar

12.3 Y4yeOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOCOo0us

1. Konosanos b.1., Mumypos B.C., Mumiep A.B. Duepreruueckas 35eKTpoHUKa: PykoBOnCTBO
K OpraHu3alMyd J1IabopaTOpHbIX U MpakTuyeckux pador / Tomck. roc. yH-T CHCT. yOp. H
paguosnektponnku, Kadenpa mnpombinuieHHoi smekrponuku — Tomck: TYCYP, 2012. — 388 c.
[Dnexrponnsii pecypc]. - http://ie.tusur.ru/docs/l_ee.zip

2. TanoBuukwii, HOpuii HuxomaeBuu. CucCTeMbl aBTOMAaTH3HMPOBAHHOTO MPOEKTUPOBAHUS
EKTPOHHBIX CXeM : PyKoBOICTBO K opraHm3anuu camoctosTenbHor padotel / FO. H. TanoBunkuii ;
Tomckuii rocynapcTBEHHBIH YHHBEPCHTET CHUCTEM YIpaBICHUS U pPaaHodeKTpoHHkH, Kadenpa
MIPOMBITIIUICHHON AJIeKTPOHUKH. - ToMck : TYCVYP, 2007. - 49 c. : wi. (Hanuuue B 6mbnuoreke TYCVYP -
95 7Kk3.)

3. PymeBckuit B.M., IllunaskoB I0.A., Onmuanes A.I. OCHOBBI CO3[@aHUS CHUCTEM
AIIEKTPONHUTAHUS TIIYOOKOBOIHBIX TENEYIPABISIEMbIX HEOOUTACMBIX MOIBOJHBIX alaparoB: Y4eOHO-
Metoanueckoe mocodue — Tomck: ToMckuii TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIpPABICHUS U
pamguosnekrpornku. HWUW aBromaruku u anekrpomexannku, HUU xocMuueckux texnonoruid, 2013, — 87
c. [Dnexrponnsiit pecypc]. - http://ie.tusur.ru/docs/kbi/ee.rar

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MEeTOMUeCKe MaTepratbl sl CAMOCTOSITEIbHOW U ayIUTOPHON pabOThl 00YJarOLINXCs
U3 YKcia MHBAIMIOB MPEAOCTABISIOTCS B (OpMax, aJaNTHPOBAHHBIX K OTPaHUYCHHSM HX 3/10POBbS H
BOCTIPUATHS HH(OPMALINH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

JL1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

— B Mie4aTHoO (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, TOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHmne
1. Linear Technology. Cucrema TNpOEKTUpOBAaHUS M pacueTa dAIIEKTPOHHBIX cxeM LTSpice /
CBoOogHO pacmpocTpaHseMblii nporpamMmHblil ponykt (Freeware). [DnexTpoHHbId pecypc] - Pexxum
noctyna: http://Itspice.linear-tech.com/software/LTspicelV.exe, cBoOOIHBIH

13. MarepuabHO-TeXHHYECKOe o0ecreyeHue TUCHUIINHBI
13.1. O0uue TpedOBaHNSI K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHUuI0 JUCIUNINMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE o0ecrevyeHue 1JIs JTeKIIUOHHBIX 3aHATHIl
I[J'ISI IMPOBCACHHUA 3aHSTUN JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX W WHAWBUAYAJIBHBIX KOHCyJ'II:T&HHfI,
TEKYIIETO KOHTPOJIA U MPOMEKYTOUYHOM aTTECTAI[MU UCIOIB3yeTCsl yueOHasi ayTUTOPHs, C KOJTHYECTBOM
MOCaTOYHbIX MecT He MeHee 60, oOopynoBaHHasi JOCKOM, JEMOHCTPAIMOHHBIM TMPOEKTOPOM U
CTaHIapTHOW yueOHON MeOenbto. MIMeroTcs HarsaHble TOCOOUS B BHJIE MPE3EHTAINI MO JEKIIMOHHBIM
pasaciiaM JUCHUIIINHBI.

13.1.2. MatepuaJbHO-TEXHHYECKOe oO0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Jns mpoBeneHHsT NMPAKTHUUECKUX (CEMHUHAPCKUX) 3aHATHH HCHOJb3yeTcs y4deOHas ayauTopHs,
pacnonoxenHas no aapecy 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, 1. 74, 3 stax, ayn.
320. CocraB oOopynoBaHus: YueOHas MebOenb; Jlocka MarHUTHO-MapkepHas; JleMOHCTpalOHHBIN
BuzeonpoekTop; Kommyrarop; Komnerorepsl - 12 mT, ¢ 10CTynmioM B MHTEPHET M NPENYCTAHOBJICHHBIM
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JIMIOCH3MOHHBIM porpaMMHBIM O6€CH€‘ICHI/ICM. HNmeercs IIOMCUICHUA JJISL XPaHCHHUA u
MPOPUIAKTHIECKOTO OOCTYKUBaHUS YI€OHOTO 000PYI0OBaHHUS.

13.1.3. MarepuaJibHO-TeXHHYeCKOe o0ecnedeHue A5 1a00paTopHBIX padoT

Jns  mpoBeneHus — NaOOPATOPHBIX — 3aHITHA  HMCIONB3YETCS  y4eOHO-HCCIIe0BATEIbCKAs
BBIYMCIIMTENIbHAS Jlaboparopusi, pacnoyniokeHHas mo azapecy 634034, Tomckas oOnacts, . Tomck,
Bepmmnuna ynuna, a. 74, 4 stax, aya. 320. CocraB obopynoBanusi: Yuebnast mebenb; Jlocka MarHuTHO-
MapkepHas; JleMoHcTpanmoHHbIi Buaeonpoekrop; Kommyrarop; KommnberoTepsl - 12 mit, ¢ AOCTYNOM B
MHTEPHET U IPELyCTaHOBJIEHHBIM JIMLIEH3UOHHBIM NPOrpaMMHBIM oOecrnieueHrneM. Mmeercs nomerienus
IUI XpaHeHHs U TPO(UIaKTHYECKOTro 00CIyKUBaHUs y4eOHOTo o0opynoBaHus. [ljig HemocpeICTBEHHOTO
BEHITIOJTHEHHs  1a00paTOpHBIX paboT ucHoib3yeTcs Ha0Op CTEHIOBOTO OOOpYyIOBaHHUS, B COCTaBE:
peryaupyeMblii  MCTOYHMK  HampspkeHHs  (TOKa), JBYXKaHAJIbHBIA ociuuiorpad, MYIbTHUMETP,
NEePEMEHHBII Harpy3o4yHblii Onok, yHudunupoanusli creHn "IIpeoOpasoBarenbHas TexHHKA" -
"DHepreTuyeckas AEKTPOHUKA'.

13.1.4. MaTrepuajibHO-TeXHHYECKOe oOecreyeHue ISl CaMOCTOSATeJIbHOM padoThl
Jiis camocTosATeNIbHOM pabOThl MCIONIB3YyeTCsl yueOHasi ayAuTOpHs, PACIONIOKEHHAsA IO aJpecy
634034, . Tomck, yn. Bepmnauna, 74, 1 atax, ayn. 222, 224. CocraB o0opynoBaHus: yaeOHass MeOeb;
JI0CKa MapKepHasl.

13.2. MarepuajibHO-TeXHHYECKOEe OOecneyeHne TUCHUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenne nucuuruinHbl unamMu ¢ OB3 ocyiecTBisieTcs: ¢ UCMONb30BAaHUEM CPENICTB 00yUeHUs
0011IeTO U CIIENHAIHHOI0 Ha3HAUYECHHS.

[Ipy o0Oy4eHHH CTYIEHTOB ¢ HAPYHIEHUSIMH CJyXa [PEeIyCMOTPEHO UCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB W JAPYTUX TEXHUYECKUX CPEICTB
npuema/nepenadnd yueOHoi nHdopManuu B JOCTYMHBIX (popMax Ajsi CTYIEHTOB C HapyIICHUSMHU CIyXa,
MOOWIIBHOW CHUCTEMBI OOYYCHHS IS CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATHBHOW WHIYKIIMOHHOU
CUCTeMbI. YueOHasl ayauTOpHs, B KOTOPOW OOy4yarOTCs CTYIEHTHI C HAapyIIEHUEM cilyXa, 000opydoBaHa
KOMITBIOTEPHOM TEXHUKOW, AyAUOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW IOCKOW, MYIbTUMEIUMHON
CHCTEMOM.

[Ipu oOy4yeHMM CTYACHTOB € HAPYLIEHUSIMH 3PEHMSIMU TIPEIYCMOTPEHO HCIOIB30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTPA YIaJICHHBIX 00BEKTOB (HAIIpUMEp, TEKCTa
Ha JIOCKE WJIH CJlaii[la Ha KpaHe) MPHY MOMOIIY BUCOYBEIUYUTENICH IS YIaJIEHHOTO TPOCMOTpa.

[Tpu 00y4eHHUU CTYIEHTOB ¢ HAPYLIEHUSIMHM OMOPHO-ABHUIATEJBHOI0 aNMmapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIIMU M JAPYTrU€ TEXHUUYECKHE CPENICTBA MpUeMa/Tiepenadn
yuyeOHOU uMHGpOpMAIMN B JOCTYIMHBIX (OpMax A CTYAEHTOB C HAPYIIEHUSMHU OIMOPHO-IABUTATEIHLHOTO
annapara, MOOUJIbHOM CUCTEMBbI O0YUYEHHUS /T JIFOAEH ¢ MHBAJIMIHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEICTB

14.1. OcHoBHBIC TPeOOBaHUS K (OHAY OLCHOYHBIX CPEACTB U METOANYECKHE PEKOMEHIAUHI
CDOH)I OLCHOYHBIX CPCACTB W THUIIOBBIC KOHTPOJIBHBIC 3adaHHWsA, HCIIOJIB3YCMBIC JId OICHKU
c(OPMHUPOBAHHOCTH W OCBOEHHUS 3aKpEIUIEHHBIX 3a AMCHUIUIMHON KOMIETEHLUI Npu IpPOBEIECHUU
TEKYILeH, IPOMEKYTOUHOHN aTTeCcTaly 10 AUCLUIIIIMHE PUBEACH B IPUIOKEHUH K paboyeil mporpaMme.

14.2 TpeGoBanus K (pOHAY OLEHOYHBIX CPEACTB AJIS JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSAMH
310pPOBbS
Jis CTyneHTOB C MHBAJUIHOCTBIO TPEAYCMOTPEHBI OIMOJIHUTENbHBIE OLIEHOYHBIE CPEICTBA,
nepedeHb KOTOPhIX YKa3aH B TaONIuIe.
Tabnuma 14 — JlonomHUTEIBHBIE CPEACTBA OLICHUBAHUS TSI CTYACHTOB C MHBAJIMIHOCTHIO

Kareropun Buabl 10n0JHUTEIbHBIX OLEHOYHBIX PopMBbI KOHTPOJISAA M OLICHKH
CTYIEHTOB CpeacTB pe3y/1bTaToB 00y4eHHs

TecTbl, MMCbMEHHBIE CAMOCTOSATENbHbBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusMu
cryxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmyInecTBeHHO yCTHasl TpoBepKa
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3peHUs OIIPOC 10 TEPMUHAM (MHIMBUYaIbHO)

C HapymeHusMu Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE PA0OTHI, MUCbMEHHbIE  [IpenMyIecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSITeNIbHBIE paObOTHI, BOIPOCHI K METOAaMH

anmnapara 3a4eTy

C orpanuueHussMu 1o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o01IeMeTMIIUTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH, UCXO/I U3 COCTOSHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYarOIIErocst HA MOMEHT IPOBEPKU

14.3 MeTonnuyeckne peKOMEHIAUM 110 OLIEHOYHBIM CPeACTBAM ISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpemycmarpuBaercst nocTymHas (opMa MpeaocTaBieHUs 3aJaHui
OLICHOYHBIX CPENICTB, @ UMEHHO:

- B Ie4aTHoM (opme;

- B TIe4aTHOU (hOpME C YBEITHUYCHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NPE0CTaBICHUE 3a/IaHKsI C UCIIOJIb30BAaHHEM CYpJI0TIEPEBOIA.

CryneHTaM C MHBAJUIHOCTHIO YBEIUYUBACTCS BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOTIPOCHL. [[JIsl TakuX CTYICHTOB IMpeaycMaTpUBaAeTCs AOCTYIHAs (opma MPEIOCTaBICHUS OTBETOB Ha
3aJJaHHsl, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporienypa olieHUBaHUSI PE3YJIbTATOB OOYYCHHUS WHBAJIUIOB 1O JMCIUILUIMHE MPEIyCMaTpUBACT
npenocTariieHne nHpopMauu B popMax, aJalTHPOBAHHBIX K OTPAHUYCHHSIM MX 3/I0POBBS U BOCTIPUSTHUS
nHpopmauu:

JIst i1l ¢ HAPYIIEeHUSIMH 3PeHusl:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B MIeYaTHON (hopMe YBETUUECHHBIM HIPUPTOM.

JIst Jiu1 ¢ HApYLIEeHUsIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

JIst M1 ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeILHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B reyaTHou opme.

[Tpr HEOOXOIMMOCTH JIJIsi OOYYAIOIIUXCS C MHBAJMIHOCTRIO MPOIISTypa OICHUBAHUS PE3YIBTATOB
00y4eHHS] MOXKET MTPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE pa0OTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, PEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAIMH CTYICHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3  crmoCOOHOCTBIO peliaTh 3a/ja4y aHAIHu3a U Jlo/KeH 3HaTh OCHOBHBIE (DaKThI, 0a30BbIC
pacdera XapaKTepPHCTHUK dJICKTPUUESCKHX IIeTIel  KOHIETILUH, IPUHIIUIIBI, MO 1 METO/bI
B 00JIACTH CHJIOBBIX LIETICH U COBPEMEHHBIC
0a30BbIe TEXHOJIOTHU IPSMOTO IIUPPOBOTO
yIpaBJIeHUS; 0COOCHHOCTH
po(ecCHOHANBHBIX CPENICTB
aBTOMAaTH3MPOBAHHOTO IPOCKTHPOBAHUS
AIIEKTPOHHBIX CXEM. OCHOBHBIC HAyYHbBIE H
TEXHUYECKHE 3a]1a4H, CBSI3aHHBIC C
pa3pabOTKON HOBOTO MOKOJICHUS CUCTEM

ITK-1 CITOCOOHOCTBIO CTPOUTH MPOCTEHIITHE
dbuznYeCKre U MaTeMaTHIECKUE MOJICITH
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKHU ¥ HAHOZJIEKTPOHUKHU PA3TUYHOTO
(GYHKIMOHATBHOTO HA3HAUCHUS, a TAKKe
WCII0JIB30BaTh CTAH/IAPTHBIC MPOTPAMMHBIE
CPEICTBAa UX KOMITBIOTEPHOTO MOACIUPOBAHUS

I1K-6 CIIOCOOHOCTBIO pa3pabarbiBaTh MPOCKTHYIO K 11peoGpa30BaHisl SHEPrHH, IPHUMEHSIEMBIX
TEXHHYCCKYIO JOKYMCHTALUIO, OQOPMILSTH B 2JIEKTPOTEXHUYECKUX KOMIUIEKCAX
3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHUE Pa3IMYHOTO HA3HAYCHUSL. ;
paboThI JlomkeH yMeTh 1aBaTh CTPATErHYECKYIO

OLIEHKY pelaeMoi CXeMOTEXHUUYECKON
3a]1aud, OCHOBBIBAIOIYIOCS HA IOHUMaHUU
1esu pa3pabOTKU U MPEICTaBICHUH O
MYyTAX U METOJIaX €€ PELEHUs; PaCCUUTATh,
CMOJIEINPOBATh, OTJIAIUTh U 3AITyCTUTh
CUJIOBOM ITOJTYIIPOBOAHUKOBBIN
AIIEKTPOMEXaHNYECKHH ITpeoOpa3oBaTesb;
MPUMEHSITh BO3MOXKHOCTH YHCJICHHBIX U
AHAINTUYECKUX PACU€TOB, U CPEACTBA
MMUTAIMOHHOTO MOJIETIUPOBAHUS JIIs
MIOCTPOEHUS MpeoOpazoBarelis YHEPIUN. ;
JlomkeH BiazneTh HaBbIKaMH paboThI C
IIPOrPaMMHBIMH CPEICTBAMU
KOMITbIOTEPHOTO MOJIEITMPOBAHHUS
(bu3nYecKUX U MaTeMaTu4ecKUX Mojesen
puOOpPOB, YCTPOUCTB U YCTAaHOBOK
AIIEKTPOHUKHU U HAHOZJIEKTPOHUKU
Pa3IUYHOTO (PYHKIIMOHATIEHOTO
Ha3HA4YEHUS.;

OO0mue XapakTepUCTUKU TIOKa3areliel M KPUTEPUEB OIICHUBAHWSA KOMIIETEHIIMM Ha BCEX JTarmax
MIpUBEICHBI B TaOIuUIE 2.
Tabnuna 2 — O6mHe XapakTepUCTHKU MTOKa3aTeaeid 1 KpUTEPUEB OIICHUBAHHUS KOMIIETEHITUH 10 dTaram

[Toka3arenu n
3HaTh VYMeTh Bmagers
KpUTEPUH
Otnnyno (Beicokuit OOmanaet Gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer paborty,
YPOBEHD) Y TEOPETUUYECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HAHUSAMH B IIpenenax TpeOyeMbIX Ui pa3BUTUSL  COBEPLICHCTBYET NEHCTBUS
u3y4aeMoil obiactu ¢ TBOPYECKUX PEIICHUH, paboThI
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INIOHUMAaHHUEM I'PAHUI]

MPUMCHUMOCTH

abCTparupoBaHus
npobiem

Xoportro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

3Haet (aKThbl, IPUHIIUIIDI,

MPOIIECCHI, 00IITHE
HOHATHS B TIpe/esiax
u3y4aemoil obiactu

Oo6nagaet 6a30BBIMUA
0OIIMMU 3HAHUSMU

O0Onamaer Qrama3soHOM
[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui peLIeHUs
OTIpeJIeJIEHHBIX MPOOJIEM B
00JIaCTH HUCCIIEAOBaAHMS

3aBepIICHHE 33/1a4 B
UCCIICIOBAHHH,
IPUCIIOCA0INBACT CBOE
MIOBEJICHUE K
00CTOSITENTLCTBAM B
perieHuu mpoodiieM

Pabotaer npu npsimom
HaOJIFOAEHUHT

O0mamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYEMBIMH
JJIs1 BBITIOJIHCHUSI HpOCTBIX
3a/1a4

bepet oTBeTCTBEHHOCTH 32

Cocrasn

Conepxanue
JTAINoB

Bunrsl 3anstuit

2 Peasun3anus KOMIeTEHIIMIA

2.1 Komnerenuus OIIK-3

OIIK-3: criocoOHOCTBIO pellaTh 3a/1auy aHAIN3a U pacueTa XapaKTEePUCTUK AIEKTPUUECKUX Lenel.
Jns hopMHpOBaHUS KOMIIETEHIIMM HEOOXOIMMO OCYIIECTBUThH psll 3TamoB. JTanbl (GOPMUPOBAHUS
KOMIETCHIIUN, MPHUMEHSEMbIE JUIsI STOTO BHUABI 3aHATHH M HCIOJB3yeMble CPEICTBA OICHUBAHUS
Ipe/icTaBIeHbI B TabmuIe 3.
Tabnuma 3 — Dtansl GopMUpOBaHKS KOMIETECHIIUH U MCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

3Harth

Ob6namaer hakTUYECKUMU

U TCOPETHYCCKUMU
3HAHUSIMU B 00JIaCTH

pCeUICHUA 3a/la4 aHAJIU3a U

pacuera XapakTepUCTHK

CHUJIOBBIX JJICKTPUUCCKHUX

Hereun

e llHTEpakTHBHBIC

MPAaKTUYCCKUC 3aHATHA,

e llHTEepakTHBHBIC

nabopaTopHBIC 3aHATHUS,

L4 I/IHTep AKTHUBHBIC

YMeTb Bnaners

OO6nanaer quana3oHoOM
NPaKTHYECKUX YMEHUH,
TpeOyeMbIX Uil PeLICHUS
3aj1a4 aHaJIM3a U pacyera
XapaKTePUCTUK CHIIOBBIX
AIICKTPUUECKUX IIETICH

pacdera XapakTEePUCTHK
CHJIOBBIX AJIEKTPUUECKUX
Hemneu

e llHTEepakTUBHBIC
IIPAKTUYECKUE 3aHATHS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlabGopatopHsble

e llHTEpakTUBHBIC
IIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIC
nabopaToOpHBIC 3aHATHUS,
e lIHTepakTuBHBIE

Peiaet 3amaun ananuza u

HHAUBUAYAJIBbHOMY
3aJIaHuIo;

e Ormpoc Ha 3aHATHUSX;
e Pacuernas pabora;

CornacoeaHa Ha noptane N2 13883

UHAUBUAYAJIbHOMY
3a/laHuIo;

e Ormnpoc Ha 3aHATHSIX;
e Pacuernas pabora;

JIEKINH; JIEKINH; 3aHATHS,

e [IpakTnueckue e [IpakTnueckue e CamocTosiTenbHas

3aHATHUS; 3aHATHUS; pabora;

e JlaGopatopHble e JlaGopatopHsble

3aHATHS, 3aHATHS,

o Jlekumu; o Jlekumu;

e CamocTosiTenbHas e CamocTosiTenbHast

pabora; pabora;

e [loaroroBka u cnada e [loaroroBka u cnada

JK3aMeHa / 3a4eTa; JK3aMeHa / 3a4eTa;
Hcnonb3yemblie e Ortyer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoii pabore; naboparopHOi paboTe;
OLICHUBAHUS e Ortyer no e Ortyer no e Ortyer no

UHIUBUAYATbHOMY
3a/1aHuIo;

e Pacuernas pabora;
e DK3aMEH;
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e DK3aMeH;

e DK3aMEH;

dopMyaUpPOBKa MTOKA3aTeICH M KPUTEPHUEB OLICHUBAHUS JAaHHOW KOMIIETEHITUY TIpUBEACHA B TaOIuUIIE 4.
Tabnuma 4 — [Tokazarenu U KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

OT1inuaHo
(BBICOKHI YPOBEHB)

3HaTb

e OOnamaer NIyOOKUMH
(bakTHYECKUMU U
TEOPETUUECKUMU
3HaHUSIMU B 00J1aCTH
pelIeHurs 3a/1ad aHaJIu3a
U pacdera XapaKTepPUCTUK
CHJIOBBIX AJIEKTPUYECKUX
Hene;

YMeTs

e OOmagaer MUPOKUM
JIarna3zoHoM
MPaKTHYECKUX YMEHHH,
TpeOyeMBbIX JJisl PEeLLICHUs
3aja4 aHaJIM3a ¥ pacyera
XapaKTEPUCTUK CHUIIOBBIX
ANMEKTPUUECKUX IIETEH,
croco6eH
a0cTparupoBarbcs /10
pOOJIEMHOTO YPOBHS;

Bnanets

e Pemraer sr00bIe 3a1a4n
aHaJM3a U pacyera
XapaKTepUCTUK
3NEKTPUYECKUX LIETIEH,
3¢ HEKTUBHO UCTIONIB3YyET
CAIIP mns
MOJICTTUPOBAHUS
XapaKTEePUCTUK U
aHaJu3a pe3yJbTaToB;

Xoporro (6a30BbIi
YPOBEHD)

e OOmnamaer
TEOPETHYCCKUMU
3HAHUSIMHU B 00J1aCTH
pelIeHUs 3a/1a4 aHau3a
U pacuera XapaKTepUCTUK
CHUJIOBBIX JICKTPUYECKHUX
Henewn;

e VYMeer pemiarh 3a4a4u
aHaJM3a U pacueTa
XapaKTEPUCTUK CHUIIOBBIX
ANIEKTPUYECKUX LIeTIeH;

e Permraer 3agaun
aHaiM3a U pacyera
XapaKTEPUCTUK CHUIIOBBIX
AIIEKTPUYECKUX LIeTeH, B
TOM YHUCJIE C
npumeHeHueM CAIIP;

VYIOBIETBOPUTEIIEH
0 (TTOPOTrOBBIH
YPOBEHD)

e TeopeTnyecku 3HaET,
Kak peuniaTrh 3a1a4u
aHaJii3a M pacuera
XapaKTePUCTUK CUIIOBBIX
ANEKTPUYECKUX LETICH;

e Cnoco0eH pemiarh
THUIIOBEIC 3a/1auM aHaIu3a
U pacyeTa XapaKTepUCTHK
CUJIOBBIX JJICKTPUYECKUX
Henen;

e Periraet THIIOBBIE
3aj1a4d aHaJIN3a U
pacyera XapaKTepUCTHK
CHJIOBBIX JJIEKTPUYECKUX
Tenei mo oopasiry;

2.2 Komnerennus I1K-1
[1K-1: crmocoGHOCTBIO CTPOUTH MpOCTEHIINE (PU3NYECKUE M MaTeMaTHYEeCKHE MOJENN MPHOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKU M HAaHOIEKTPOHUKHU Pa3IMYHOIO (PyHKIIMOHAJIBHOTO Ha3HAYEHUS,
a TaK)Ke UCIOJIb30BATh CTaHIAPTHBIEC TPOTPAMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO MOJEIMPOBAHHUS.
Jns hopMHpPOBaHUS KOMIIETEHIIMM HEOOXOIMMO OCYIIECTBUTH psfl 3TAmoB. JTamnbl (GOPMUPOBAHUS
KOMIIETCHIIUY, NPUMEHSAEMBbIE I 3TOr0 BHJBI 3aHATUM W HCIOJIb3YyEMBIE CPEICTBA OLICHWBAHUSA
IpeCTaBJIEeHbI B TAOIMIIE 5.
Tabnuua 5 — Otansl GOpMUPOBAaHKS KOMIIETEHIIUN U UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue Bocnpoussonur u VYMmeeT MaTeMaTHUECKU CtpouT MareMaTu4ecKue
3TaoB OOBSICHSIET yueOHBIN ONUCKHIBATh MOJIEIU MOJIENIH IPHOOPOB, CXEM,

MaTepual B YaCTH
MOCTPOEHUS (PUBNUECKUX

MpUOOPOB, CXEM,
YCTPOWCTB U YCTAaHOBOK

YCTPOMCTB M YCTAaHOBOK
CHJIOBOM AJIEKTPOHUKH.

Y MaTeMaTH4ECKUX CUJIOBOM 2JIEKTPOHMKHU. Omnepupyet

Mozenei mpubopos, cxeM, Vcrnonb3yeT cTaHAAPTHBIE  BO3MOXHOCTSIMH
YCTPOWCTB M YCTAHOBOK  NPOrPaMMHBIE CPEACTBA  CTaHIAPTHBIX

CUJIOBOU DJIEKTPOHUKHU. KOMIIBIOTEPHOTO MIPUKIIAHBIX

OrnuceIBaeT CTaHAApTHBIE  MOZAEIMPOBAHUS JUIS IIPOrpaMMHBIX CpEACTBAaX
IIPOrpaMMHBIE CPEACTBA  PELICHUS NMPUKIIATHBIX KOMIIBIOTEPHOTO
KOMITBIOTEPHOTO 3a/1ad. MOJZIETTUPOBAHMSL.
MOJIETTUPOBAHMSL. IIpoBOOUT YKCIIEHHBIE

OKCIICPUMCHTEI B
npodeccruoHaNIbHBIX
MaK€Tax KOMIIBIOTECPHOTO
MOJICTTUPOBAHUS U
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MPEICTABIISIET PE3YJABTAThI
HUCCJIETIOBAHUN.

Bune! zaggatuit

e lHTEepakTUBHBIE
MPaKTHYECKHE 3aHATHS;
e llHTEpakTHUBHBIC
nabopaTopHbIC 3aHSTHS,
e llnTepakTuBHBIC
JIEKLUU;

e [IpakTHueckue
3aHSTHS,

e JlaGoparopHbie
3aHATUS;

o Jlekumu;

e (CamocTosiTenbHas
pabora;

e [logroroBka u caaua
JK3aMeHa / 3a4eTa;

e lHTepakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHbBIC
nabopaTopHbIC 3aHATHUS;
e lHTepakTUBHBIE
JIEKLUU;

e [IpakTHueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosiTenbHast
pabora;

e [logroroBka u cnada
JK3aMeHa / 3a4eTa;

e lHTEepakTHBHBIE
MpaKTHYECKHUE 3aHATHS;
e llHTEepakTUBHBIC
n1abopaTopHbIC 3aHATHUS;
e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHas
pabora;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e Ortyer no
nabopaTopHOil paboTe;
e Ortyer o
WHIUBUIYTEHOMY
3aJlaHuIo;

e Ormpoc Ha 3aHATHUSX;
e PacuerHas pabora;
e DK3aMeH;

e Ortyer no
nabopaTopHOit paboTe;
e Ortyer no
WHIUBUAYATBHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHSIX;
e PacuerHas pabora;
e DK3aMeEH;

e Ortyer no
naboparopHoi pabore;
e Ortuyer no
WHIMBUIYAJIbHOMY
3a/1aHuIo;

e Pacuernas pabora;
e DK3aMeEH;

CDOpMyTIHpOBKa ToKa3areine u KpUTCPUCB OLICHHUBAHUA JJAaHHOM KOMITETCHIIMHU IIPpUBCACHA B Ta6J'II/H_[€ 6.

Tabnuma 6 — [loka3arenu u KpUTEpUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocras

3Harb

YMmern

Bnaners

OtinyHO
(BBICOKHUI YPOBEHB)

e Oopmynupyer
OCHOBOIIOJIAraromue
(bU3UYEeCKUE 3aKOHBI,
JIeKallre B OCHOBE
MoOJIeNIed yCTPOMCTB
CHJIOBOH 3JIEKTPOHHUKH.
Bocnpoussoaur u
00BsACHSET yueOHBIH
Marepuai B 4acTh
MOCTPOEHUS PU3NIECKUX
Y MaTeMaTHYECKUX
Mojeneit mpudopos, cxem
M YCTaHOBOK
JHEPreTUYECKOU
ANEKTPOHUKH;

e 3HaeT 0COOEHHOCTH
IPUMEHEHHS
CTaHJAPTHBIX
MIPOrPaMMHBIX CPEICTB
KOMITBIOTEPHOTO
MOJIETUPOBaHMS,
BbIOMpaeT Haubomee
yIOOHBIIA;
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e YMeeT MaTeMaTH4YeCKU
OTIMCBIBATH MOJICIIH
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
CUJIOBOM IEKTPOHHUKH.
VYBEpEeHHO U3J1araer
Matepuall, aHaJTu3HpYeT,
CPaBHUBAET;

e CBOOOMHO UCIIOJIB3YET
CTaHJapTHbHIC
MIPOrpaMMHEBIE CPEICTBA
KOMIIBIOTEPHOTO
MOJICTTUPOBAHHUS IS
pENICHUS TTPUKITATHBIX
3a/a4, BEIOMpaeT
onrruManbHbed CAIIP;

e Crpour
MaTeMaTH4eCcKue MOJIEIN
MpuOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
CUJIOBOM IEKTPOHHKH.
Onepupyer
BO3MOXHOCTSIMU
CTaH/IapPTHBIX
TIPUKJIATHBIX
MPOrpaMMHBIX CPEACTBAaX
KOMITBIOTEPHOTO
MOJIETTUPOBAHMSL.
AHanuzupyer
pE3yabTarhl, Npejaraet
pelieHus o YIyqIIeHUI0
TEXHUYECKUX
XapaKTEPUCTHK
YCTPOMCTB
SHEPreTUYECKOU
JNEKTPOHUKHU;

e [IpoBOAUT YKCIIEHHBIE
JKCIIEPUMEHTHI B
npodeccuoHaTbHBIX
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MaKeTax KOMITbIOTEPHOTO
MOJIETUPOBAHUS U
MPEACTABISIET
pe3yJbTaThl
HCCIENOBaHUH B
HaIATHOU (opMme.
AHanuzupyer
pe3yJIbTaThl, IpeaaracT
Hannyqmmii CAIIP ns
KOHKPETHBIX 3a/1a4;

Xoporiro (6a30BbIi
YPOBEHD)

e BocnpousBoaut u
00BsICHSET y4eOHBIN
Marepua B YaCTH
MOCTPOEHUS PUBNYECKUX
Y MaTeMaTH4eCKUX
Mojesel mpruoopoB,
CXEM, YCTPOMCTB U
YCTaHOBOK CHJIOBOI
AIIEKTPOHHKH;

e OnuceIBaeT
CTaH/IapTHHIE
MIPOrpaMMHEIE CPEJICTBA
KOMITBIOTEPHOTO
MOJICITHPOBAHHSI.
Crnoco0eH yka3arb
CUJIbHBIC U c1a0bie
CTOPOHBI Pa3TUYHBIX
CAIIP;

e VYMeeT MaTeMaTU4YEeCKU
OIHCHIBATh MOJIENH
npubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
CUJIOBOM DIIEKTPOHUKHM. ;
e lcnonb3yer
CTaH/IapTHbHIE
IIPOrpaMMHBIE CPEICTBA
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS IS
pElIeHUs TPUKIAIHBIX
3ajay.;

e CTpout
MaTeMaTH4eCcKrue MOJIEIN
pubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
CUJIOBOM IEKTPOHHUKH.
Onepupyet
BO3MOXHOCTSIMU
CTaHJAPTHBIX
MPUKJIIATHBIX
IPOrpaMMHBIX CPEACTBAaX
KOMITBIOTEPHOTO
MOJIEJTUPOBAHMS;

e IIpoBOAUT YKCIEHHBIE
SKCIIEPUMEHTHI B
npodeccuoHaIbHBIX
MaKeTax KOMITbIOTEPHOTO
MOJIETTUPOBAHUS U
IPEICTaBIISIET
pe3yabTaThl
HCCJICOBAaHUM;

VYIOBIETBOPUTEIIEH
0 (TIOPOTOBBIH
YPOBEHbB)

e H3naraet ujero,
TUIIOBOM alTOPUTM
MMOCTPOCHUS
CTaHIAPTHBIX
(bu3UYeCKux u
MaTeMaTH4eCKUX
Mojenel mpudopoB,
CX€EM, YCTPOMCTB U
YCTAaHOBOK CHJIOBOM
ANEKTPOHUKHU;

e OrnuceiBaeT
CTaHJapTHHIC
MIPOrpaMMHBIE CPEJCTBA
KOMIIBIOTEPHOTO
MOJIETTMPOBAHUS;

e [lonumaer
MaTeMaTH4eCKUe
rapaMeTpsl TUIIOBBIX
Mojeneit mpudopos,
CXEM, YCTPOMCTB U
YCTaHOBOK CHUJIOBOU
IEKTPOHHUKU. ;

e IIpu npsmom
HaOIIOJICHUHU HCTIONb3YeT
CTaHJapTHbIE
IIPOrpaMMHBIE CPEICTBA
KOMIIBIOTEPHOTO
MOJIEIIMPOBAHUS IS
pelIeHNs TUIIOBBIX
3a/1a4.;

e llcronb3yeT TUIIOBbIE
MaTreMaTu4ecKre MOAEIH
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
CUJIOBOM JIEKTPOHHUKH.
Onepupyer
BO3MOXHOCTSIMH
CTaHJApTHBIX
MIPHUKIIHBIX
IPOTPaMMHBIX Cpe/ICTBaxX
KOMITBIOTEPHOTO
MOZIETTMPOBAHUS;

e [Ipu npssmom
HaOJI0ICHUH TPOBOJIUT
YHCIICHHbIE
HKCTIEPUMEHTHI B
npodeccuoHaTbHBIX
MaKeTax KOMITBIOTEPHOTO
MOJICTTUPOBAHHUS U
MPEICTABIISET
pe3yNbTaThl
HMCCIEIOBAHMIA;
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2.3 Komnerenuus IK-6
[IK-6: cnocoOHOCTBIO pa3pabaThiBaTh MPOCKTHYID W TEXHHUYECKYIO JIOKYMEHTAIIUIO,
3aKOHYEHHBIE MPOCKTHO-KOHCTPYKTOPCKHE PabOTHI.
Jis popMupoBaHMsS KOMIETEHLIMH HEOOXOOUMO OCYIIECTBUTH PsiA 3TanoB. JTanbl (HOPMHUPOBAHUA
KOMIICTCHIHUHU, MNPHUMCHACMBIC [JII 3TOIO BHIBI 3aHSTUU " HCIIOJIB3YCMBIC CpCACTBA OLCHUBAHUA
MIpeJICTaBICHbI B Ta0nuIe 7.

0opopMIIATH

Tabmuma 7 — Dtansl GOpMUPOBaHUS KOMIIETESHITMH U UCIIOJIb3YEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue Ob6nanaer ¢pakrnueckumu  OOIagaeT AMAMA30HOM PazpabarsiBaet
JTaroB U TEOPETUYECKUMU MPAKTHYECKUX YMEHUH, MIPOEKTHYIO U

3HAHUSIMH B YaCTH TpeOyeMbIX IS TEXHUYECKYIO

Bunsl 3austuii

pa3pabOTKu MPOCKTHOU 1
TEXHUYICCKOM
JIOKYMEHTAIIUU YCTPOMCTB
CUJIOBOM JJIEKTPOHMKH Ha
kaxxoM stanne HUOKP,
odopmiteHus
3aKOHYEHHBIX MTPOCKTHO-
KOHCTPYKTOPCKHX paboT B
coorBercTBuH ¢ [[OCT

e lIHTepakTuBHBIE
IIPAKTUYECKUE 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIC

pa3pabOTKu IPOCKTHOU U
TEXHUYISCKOM
JIOKYMEHTAIlMH YCTPOICTB
CUJIOBOM JIEKTPOHMKH Ha
kaxkoM stane HUOKP,
odopmiteHUs
3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKHX paboT B
coorBercTBuH ¢ [[OCT

e lInTepakTuBHBIE
MIPAKTUYECKUE 3aHATHS;
e lInTepakTuBHBIE
nabopaTopHbIe 3aHATHS;
e llHTEpaKkTUBHBIC

JIOKYMEHTAIUIO YCTPOUCTB
CUJIOBOM JJIEKTPOHMKH Ha
kaxxaom stane HOKP,
oopMIIsIeT pe3yabTaThl
3aKOHYEHHBIX IPOEKTHO-
KOHCTPYKTOPCKHX PadoT B
cootBerctBuM ¢ ['OCT

e llHTEepaKkTUBHBIC
IMPAKTHUYCCKUC 3aHATUSA,
e llHTEepaKkTUBHBIC
71a00paTopHbIC 3aHSITHS;
e JlaboparopHsbie

JIEKIIH; JICKITUY; 3aHSTHS,
o [IpakTuueckue o [IpakTuueckue e CamocTosiTenbHast
3aHSTHS, 3aHSTHS, paborta;

e JlaboparopHsbie e JlaboparopHsbie

3aHSTHS, 3aHSTHSI,

o Jlexiuuy; o Jlexiuuy;

e CamocTosiTenbHas e CaMocTosiTeNnbHas

pabora; pabora;

e [loaroroBka u chaua
9K3aMeHa / 3a4eTa;

e [loaroroBka u chaua
9K3aMeHa / 3a4eTa;

Hcnonszyemsie e Ortyer o e Ortyer o e Ortuyer no

cpencTaa nabopaTopHOil padoTe; nabopaTopHOil padoTe; naboparopHoii pabore;

OLICHUBAHUsA e Ortyer no e Ortyer no e Ortyer no
WHIUBUAYAIBHOMY WHIUBUAYAIbHOMY WHAUBHUIYaJIbHOMY
3aJJaHHIO; 3aJJaHHIO; 3aJJaHHIO;
e Omnpoc Ha 3aHATHSIX; ¢ Omnpoc Ha 3aHATHSIX; e PacuerHas pabora;
e PacuerHas pabora; e PacuerHas pabora; e DK3aMeH;

e DJK3aMeH;

e DJK3aMeH;

dopmynupoBKa MOKa3aTeiei U KpUTepreB OIICHUBAHUS JaHHOW KOMITETEHIINH MPUBEIeHA B TabmuIle 8.
Tabnuna 8 — [1okazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIMH HA dTarax

Cocrasn 3HaTh YMeTh Bnanets
Ot1nuyHO e OOmamaer e OOGmamaer auanazoHoMm e PaspabarbiBaer
(BBICOKUH yPOBEHB)  (haKTHYECKUMU U MIPAKTHYCCKUX YMECHHUM, TTOJTHYFO TIPOSKTHYIO H

TEOPETUIECKUMU TpeOyeMbIX IS TEXHUYECKYIO
3HAHUSIMH B YaCTH pa3pabOTKH MPOSKTHOM U = IOKyMEHTAITUIO

pa3paboTKu MPOEKTHOM U
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Xoporio (6a30Bbrit
YPOBECHb)

TEXHUYECKOMN
JOKYMEHTAIINH
YCTPOHCTB CUIIOBOM
AIIEKTPOHHUKH HA KaXKIOM
srarte HUOKP,
odopmiieHus
3aKOHUYEHHBIX MMPOEKTHO-
KOHCTPYKTOPCKHX paboT
B cootBercTBuHu ¢ 'OCT;

e 3Haer (akThl,
MIPUHIIMITBL, POIIECCHI,
o0111e IOHATHS B
obnacTu pa3paboTKH
MPOEKTHOU 1
TEXHUYECKOU
JOKYMEHTAIUH
YCTPOMCTB CHJIOBOU
AIIEKTPOHUKH HA KaXIO0M
srane HHOKP,
oopMiIeHUS
3aKOHYCHHBIX TIPOEKTHO-
KOHCTPYKTOPCKHUX paboT
B cootrBeTcTBHH ¢ 'OCT;

JOKYMEHTAIH1
YCTPOMCTB CHJIOBOU
AIIEKTPOHUKH HA KaXKIOM
srane HOKP,
odopMmiIeHUS
3aKOHYEHHBIX MMPOEKTHO-
KOHCTPYKTOPCKHUX paboT
B cootrBercTBHH ¢ ['OCT;

e VYmeer pa3pabaTbiBaTh
MPOEKTHYIO U
TEXHUYECKYIO
JIOKYMEHTAIIUIO Ha
YCTPOMCTBA CUIIOBOM
JJIEKTPOHUKH B
cootBercTBuH ¢ 'OCT;

ANEKTPOHUKH Ha KaXKJIOM
srane HOKP,
ohopMIISIET pPE3yIbTaThI
3aKOHYECHHBIX TPOEKTHO-
KOHCTPYKTOPCKHUX padoT
B cootrBercTBHH ¢ ['OCT;

e PaspabarsiBaeT
MIPOCKTHYIO U
TEXHUYECKYIO
JOKYMEHTALUIO
YCTPOMCTB CHIJIOBOM
ANEKTPOHUKH Ha KKIOM
srarte HUOKP,
oopmItsieT pe3ynabpTaThl
IPOEKTHO-
KOHCTPYKTOPCKHX paboT
B coorBercTBHH ¢ ['OCT;

VYIOBIETBOPUTEIIEH
0 (TMOPOTOBBIA
YPOBEHB)

e OOmamaer 6a30BBIMU
OOIIMMU 3HAHUSIMH I10
pa3paboTKe MPOSKTHON U
TEXHUYECKOMI
JTOKYMEHTAIHH
YCTPOMCTB CUIIOBOM
AIIEKTPOHHUKH HA KAXKIOM
stane HOKP,
opopMiIeHUS
3aKOHYEHHBIX TPOEKTHO-
KOHCTPYKTOPCKHUX paboT
B cootrBeTcTBHH ¢ ['OCT;

e VYMmeer pa3pabarbiBaTh
TUIIOBBIE IOKYMEHTBI
MPOEKTHOU 1
TEXHUYSCKOU
JOKyMEHTAIIMHU Ha
YCTPOMCTBA CUJIOBOU
JJIEKTPOHUKH B
cootBercTBUU ¢ ['OCT;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS
I[J'ISI pcain3anu BBIICIICPCYNCIICHHBIX 3aaa4 06yquH51 HCIOJIB3YIOTCA TUIIOBBIC KOHTPOJIBHBIC

e Pa3pabareiBacT
OTJIEJIbHBIE IOKYMEHTHI
MIPOEKTHOU U
TEXHUYECKOMN
JIOKYMEHTAIU!
YCTPOWCTB CHJIOBOI
AJIEKTPOHUKH,
odopMIIsIeT MaTepHUalIbl B
cootBetcTBuU ¢ ['OCT;

3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOIUMBIEC IJIs OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA
NESTETPHOCTH, XapaKTePU3YIOIMUX JTanbl (OPMUPOBAHUS KOMIETEHIIMA B TIPOIECCE OCBOCHUS
00pa30BaTeNbHON IPOrPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 TeMbl HHAMBUAYAJIbHBIX 32IAHUH
Tpexdazubiii uHBeprop MmurannonHoe wmozaenuposanue. [Ipsmoe 1udpoBoe yrpaBieHHE
YCTPOMCTBAMHU CHJIOBOW 3JIEKTPOHUKHU. TeXHUYECKOe ONMUCaHHEe MOIYNPOBOAHUKOBBIX npuoopos (IGBT,
MOSFET). Tpexda3ublii aBTOHOMHBII HHBEPTOP ¥ MHBEPTOP BEIOMBIN CeThIO TeIIoBOM pacyeT CUCTEMbI
OXJIXJIeHUs mpeoOpazoBatenss 4vacToThl. CamocrosrenbHoe wuzydeHue CAIIP »neKTpOHHBIX CXeM.
[TapameTpsl qpaliBepoB CUIIOBBIX PUOOPOB.

3.2 Tembl OIPOCOB HA 3aHATHAX
— IIpoGieMbl MUKPOMHHHATIOPU3ALUH YCTPONUCTB SHEPreTUYECKON eKTpoHUKH. CoBpeMeHHast
snemenTHas 6a3za. [Ipunuuner ynpasnenus cuinoBsiMH IGBT m MOSFET Ttpan3ucropamu. [lpaiiBepsl
CUJIOBBIX IOJIYTIPOBOJHHUKOBBIX KITFOUEH.
— IlpuHIMIBI  UMOYIBCHOW — MOAYISIUM,  KiIaccU(UKAIUs, MaTreMaThyecKhe  MOJEIu.
Henocpencrsennslii npeoOpa3oBaTesib MOHMKAIOIIETO THUIIA: MaTeMarhyeckas MOfeIb, UMUTAIMOHHAS
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mozens B CAIIP. DHepreTnueckue XapakTEpPUCTHKHU, YACTOTHBIE XapAaKTEPUCTUKU: BBIOOP 3IEMEHTHOM
0a3bl.

— IlpeoGpa3oBareny MOBBIIIAIONIETO M MHBEPTHPYIOLIETO TUIOB. [IpUHIMI NeCcTBUS, PEKUMBI
palboThI U OCHOBHBIE COOTHOIIICHHUS.

— IlpeoGpa3oBarenu ¢ HEMOJHON NTyOMHOM Monynsauuu. MHorogdasHsle mpeoOpa3oBaTeiy.

— CucteMbl 3JEKTPONUTAHHUS HEOOUTAaeMBIX KOCMHUYECKUX ammaparoB. [IpeoOpasoBaremnu
aJIbTEPHATUBHOM dHEPIreTHKU.

— VYmpaBieHue JABUraresssMU IOCTOSIHHOTO TOKAa. AKTHBHBIE KOPPEKTOpbI KO3 dUIMEeHTa
MOIIHOCTH. [IpuHIMI 1ENCTBUSA U OCHOBHBIE COOTHOLIECHMUS.

— Kiraccudukanys aBTOHOMHBIX HHBEPTOPOB. O1HO(DA3HBII MOCTOBOI MHBEPTOP HAINPSHKEHUSL.

— @a3zocnBUraeMble UHBEPTOPHI. Msrkas KOMMyTalus TpaH3UCTOpoB. MIMuTanonHas Mozaens B
CAIIP

— OpHodasubiii uHBepTOop TOKa. IlpmHnmMn pelcTBUs, peXuMbl pPabOTBl M OCHOBHbBIE
cooTHOUIeHMsI. IHBEPTOP BEIOMBII CETHIO.

— Pexxumbl paboTsl Tpex¢azHbix HHBEPTOPOB. LIIUPOTHO-UMITYIIBCHAST MOTYIISIIIHS.

— PerynupoBaHue 4acTOThI BpalleHUsl JIEKTPOIIPUBOJIOB IepeMeHHOro toka. [IpeobpazoBarenu
4acTOTHI B DJIEKTPOIPUBOAX.

— JIBo¥MHas MORyIIALIMs SGHEPrETUYECKOTO ITOTOKA.

3.3 Dk3aMeHALMOHHbIE BONPOCHI

— [J B kakux ciyyasix, ¥ ¢ Kakod 1menbto ucnosnb3ytor HIITH monmxkaromero tumna? B kakux
cllydasx, U ¢ Kakol 1enbto ucnoib3ytor HITH nossimaromero tuna? B kakux ciydasix, ¥ ¢ KaKoH LIEJIbIO
ucnons3ytoT HITH ¢ Henonno# rmybunoit mogynauuu? B kakux ciydasx HeoOxoaumo npumenenue HITH
MOJISIPHO-MHBEPTHUpYIOoLIero Tuna? B yem 3akitodaercs 0COOEHHOCTH TpolieccoB, mporekaromux B HITH,
IpU ydeTe MHEPLHMOHHOCTH MOIYIPOBOAHUKOBBIX MpuOopoB? s dero HyxeH LC-¢uibTp Ha Bxone
HITH? B 4em 3akimiovaroTcsi OTIHYUTENbHBIE 0COOCHHOCTH padboTel MHOTO(a3zHoro HITH? Kak Bimser Ha
PETYIUpPOBOYHBIE XapaKTEPUCTUKK CONPOTHUBIICHUE aKTUBHBIX BHYTPEHHUX IIOTeph? B Kakux ciydasx, u
¢ Kakol 1enbto ucnoib3ytor HITH, Beimonnennsiil mo cxeme Kyka? Kakue cxembl kiitoueil IepeMeHHOro
ToKa Bbl 3Haere? [Tokaxkure 1enp NpoTEeKaHUs TOKA HATPY3KHU B PETYIATOPE MEPEMEHHOIO HANPSKEHUS B
pexxume BoOJbTO00aBKM (Boibroor6aBku)? Uem ommmuaercss OPM or JIPM? KakoBo Ha3HaueHUe
MHBEpTOpa B (DYHKIMOHAJIBHOU cXeMe perynupyrouiero oprana? KakoBo HazHaueHHE JEMOAYIATOpa B
(byHKIMOHAIBHON cXeMme peryaupyomero opraHa? Kakue cxembl HWHBEpTOPOB BBl 3Haere? Yewm
ONIpENENAETCS aMIUINTYyAa M UIMTEIBHOCTh CKBO3HOIO TOKa B CXEME MHBEPTOpa C HarpysKoi
NIEPEMEHHOTO TOKa M C BBIIPIMUTENbHONM Harpy3koi? B kakux ciydasx BO3HUKAeT Ipoliecc
HHEprooOMeHa Harpy3kH ¢ MUTAlOIIEeN CEThIO, U MPHU KAKUX YCIOBHUAX OH Bo3MOkeH? Korma HyXHbI B
cxeMme MHBepTopa oOpaTHble AuoAbl. Ha kakoe HanpsikeHHne U Ha Kakod CpeHUM TOK OHU BblOMpatoTcs? B
m000H aBTOreHepaTOpHONW CXeMe HYKHA IOJOXKUTENbHAs oOpaTHas CBfA3b. 3a CYET YEro OHa
ocymecTBisieTcss B MyabTuBuOparope Poiiepa? Ilo kakoil cxeme BBINMOIHEH (POPMUPOBATETH UMITYIBCOB?
Kakas, ¢ kakoil 1enbpr0 M 3a CUeT 4yero BBeJeHa 3/1ech oOparHast cBA3b? llosicHUTe HpUHIMI PabOThI
ABTOHOMHOT'O MHBEpTOpa TOoKa. [loscCHUTE XOJ BHEIIHEN XapaKTEPUCTUKHA aBTOHOMHOI'O MHBEPTOpA TOKA.
Ha3nauenne oOpaTHOro BBIIPSAMUTENS B CX€ME aBTOHOMHOIO MHBEpTOpa Toka. [louemy mapasuienbHbIH
WHBEPTOpP TOKa HOPMAJILHO PAabOTaeT TOJIBKO B OINPEACICHHOM JMana3oHe Kod(p(UIMeHTa Harpy3Ku?
[IpuBeauTe mpumep TPaH3UCTOPHOTO BapHaHTa HMHBEpTOpa Toka. Ha3oBuTe o00s3aTenbHBIE YCIOBUS
(GbopMUpOBaHUs YNPABISIIOIIMX CUTHAJIOB JJIsl TPAH3MCTOPHOTO WHBepTOpa Toka. [IpuBeaute mpumep
peanu3anun Tpex(}asHOro THUPUCTOPHOTO HMHBepTOopa Toka. [losicHUTE anropuT™M paboOThl THPHUCTOPOB.
Kakmne ocoOeHHOCTH BHOCHUT B pabOTy aBTOHOMHOIO MHBEpPTOpa TOKAa OOpaTHBIM ympaBisieMblit
BBIIPSAMUTENL IO CPAaBHEHUIO C HEYNpaBISIEMbl BbIIpSIMHUTENEM? B uem 3akiroyaercs IpenMyIEecTBO
AUT ¢ MHIYKTUBHO-TUPHUCTOPHBIM KomneHcaropoM repen AUT c obparHbiM BbimpsMurenem? B uem
3aKJIIOYAeTCsl  OCOOGHHOCTb  PEryJupyeMoro  OAHOTAKTHOTO  HMHBEpPTOpa, Npu  paboTe Ha
TpaHchopMaToOpHyto Harpy3Kky. Kak BeINIAIUT Harpy3ouHas XxapakTepUCTHKa HCTOYHUKA MUTaHUs Ha 0ase
perynupyemoro uHBepropa. Yem oOyclIOBIIEHBI TOTEPH B CUIIOBOI IeMH UCTOYHMKA. [lepeurcauTh BUAbI
MIEPEXOJIHBIX IIPOLIECCOB B 3aMKHYTBIX CTpyKTypax. Ha3Bare IOka3arenn KadecTBa IEPEXOAHOTO
npouecca. Kak MOXHO M3MEHMTHh TOYHOCTH MOAJEPKAHUS BBIXOJHOIO HAIPSHKEHUS NPU BO3AECHCTBUU
NecTaOUIN3UPYIOIUX (aKTOPOB. 3anucarh BhIpaXKeHHE Mepe1aTouHoN GYHKIIMM UCTOYHUKA TUTaHUs KaK
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3aMKHYTOH cuctemsbl. [IpuBenure anroputm paboTsl Kiroyei 3—(a3Horo aBToHOMHOTO HHBEpTOpa co 180-
TpalyCHBIM yrpaBiieHueM. Hapucyiite BpeMeHHbIe TuarpaMmbl pa3HBIX HalpshKeHUH nHBepTopa co 120-
rpalyCHBIM yIpasieHueM. Hapucyilte BpeMEHHbIE QuarpaMMbl JUHEHHBIX HAIPSOKECHUM HWHBEpPTOpa CO
150-rpagycHbiM ympaBieHHEeM. B deM 3akirodaeTcss 0COOEHHOCTh paboThl 3—(}a3HOr0O aBTOHOMHOTO
MHBEPTOpA, U paboOTe ero Ha aKTUBHO-MHIYKTUBHYIO Harpy3ky? Y kakoro u3 3—(ha3HbIX aBTOHOMHBIX
MHBEPTOPOB NPH OTCYTCTBHM BBIXOJHBIX (PMJIBTPOB HAWMEHBIINE MCKAKEHHSI BBIXOJAHOIO HANPSKEHUA?
YeM 00ycioBIIeHa YCTaHOBKA MapauIeIbHO KITF0YaM 00paTHBIX JUOAOB B 3-(ha3HbIX HHBEPTOpax?

3.4 Tembl pacueTHBIX padoT
— Pacder norepb B CUIIOBBIX TPAH3UCTOPHBIX KJIHOUAX MPH MPSIMOYTOJIbHOM GopMe Toka
— Pacder noreps B MOIyIpOBOJHUKOBBIX MPUOOpaxX MpU TparneueuaibHoi hopme ToKa.

— HMMuTanuoHHOE MOJENMPOBAHME MUMIYIBCHBIX BUAO0B MOAYAsuuu. CpaBHUTENIbHBINA aHaAJIM3.
DHepreTu4ecKue XapakTepuCTUKU. JJuHaMu4ecKue CBONCTBA.

— Pacuer norepp B TPaH3UCTOPHBIX MpeoOpazoBaTelIAX MPH KBa3UCUHYCOMIANbHON (popme Toka
CHJIOBBIX ITPUOOPOB.

— TemnoBo# pacyer MoJyNnpOBOAHUKOBBIX TPHOOPOB.

3.5 Tembl 1a00paTOpHBIX padoT

HccnenoBanue XapakTepUCTHK MPeoOpa3oBaresis MOHWKAIOIIETO TUIIA.
HccnenoBanue xapakTepuCTUK peoOpa3oBaTesis MOBBIILAIOLIETO THIIA.
HccnenoBanue xapakTepuCTUK NpeoOpa3oBaTesiss HHBEPTUPYIOIIETO THIIA.
HccnenoBanue XapakTepUCTUK OJHO(A3HOTO aBTOHOMHOIO MHBEPTOpA HAIPSDKEHHUS ¢
Pa3IUYHBIMU HAarpy3KaMu.

— HccnenoBanue XapaKTePHCTUK Tpex(asHOro aBTOHOMHOTO HMHBEPTOpA HANpSOKEHUS C
JIBUTATEIIbHON HArpy3KOu.

— JMuTanMoHHOE MOJENIMPOBAaHUE CHCTEMBI: IPeoOpa3oBaTelib YacTOThl - 3JIEKTpUUYECKass
MalllgHa.

4 MeToauyeckne MaTepHaJibI
Jns obecrieuenus mporecca oOy4eHHs M peleHus 3a]a4 OOy4eHUs! UCTIONB3YIOTCS CIEIYIOIINe
Marepuabl:
— METOIWYECKHE MaTrepualibl, ONPENeNAIONNe MPOLEAYpbl OLEHHBAaHHUS 3HAHWH, YMEHHH,
HaBBIKOB M (WJIM) OIBITA JESTENbHOCTH, XapaKTePHU3YIOUIMX STambl (Oop-MHUPOBaHUS KOMIICTEHIIH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. Ko6zer A.B., KonosamoB b.M., CemenoB B.Jl. DHepreruyeckas s1eKTpoHHKa: YuyeOHOE
nocobue. — Tomck: ToMckuii MEXBY30BCKHI IIEHTP AUCTAaHIIMOHHOTO oOpaszoBanus, 2010. — 164 c.
[DnexrponHsIii pecypce]. - http://ie.tusur.ru/docs/kbi/ee.rar

2. Ko03eB A.B., Muxansuenko I'4., Iskun A.C., Cemenos B.J[. UMIynsCHO-MOIYISITMOHHBIE
cucteMbl: YueOHoe nmocobdue. Uzn. 2-e, ucnp. u non. — Tomck: ToMckuit rocynapcTBEHHBIN YHUBEPCUTET
CHU-CTEM yIpaBleHHUs U paauolniektponuku, 2015. — 193 c¢. [OnekrpoHHblii pecypc]. -
http://ie.tusur.ru/docs/svd/ims.rar

4.2. JlonosiHuTEIbHAS JUTEpPaTypa

1. Dueprernueckas 31eKTpoHUKa: YuyeOHO-MeTonuueckoe nocodue / Cemenos B. /1., Muiypos
B. C. - 2007. 174 c. [DnexTpoHnHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/812,
CBOOOIHBIN.

2. DHepreruyeckas JEKTPOHUKA: MeToanYeCcKue yKa3aHus U IPUMEPHI BHIIOIHEHUS KypCOBOTO
mpoekta / MumypoB B. C. - 2010. 148 c. [Dnekrponsslii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/811, cBoOOTHBIH.

3. KonoBamoB Bb.M. OcHOBBI mnpeoOpa3oBaTenbHOW TEXHUKH: YueOHoe mocodme. — Tomck:
Tomckuil MeXBY30BCKUI LIGHTP AUCTAaHIMOHHOro obpazoBanus, 2007. — 157 c. [DnekTpoHHbIH pecypc]. -
http://ie.tusur.ru/docs/kbi/opt.rar

4.3. O6s13aTesbHbIE YUeOHO-MeTOAHYECKUE MOCOOH s
1. Kownosanos b.U., Mumrypos B.C., Munnep A.B. DHepreruueckas eKTpoHHKa: PykoBoacTBo
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K OpraHM3aldd J1a0OpaTOpPHBIX M MpakThdeckux pador / ToMcK. Troc. yH-T CHCT. YyOp. |
panuosnexktponuku, Kadeapa npomsinuieHHOW snekTpoHukn — Tomck: TYCYP, 2012. — 388 c.
[DnexrponHbIii pecypc]. - http://ie.tusur.ru/docs/l_ee.zip

2. TanoBunkuii, HOpuit HwukomaeBuu. CucTteMbl aBTOMATU3UPOBAHHOTO TMPOCKTHPOBAHUS
SNIEKTPOHHBIX cXeM : PyKOBOACTBO K opraHuzanuu camoctosrenbHoil pabotsl / HO. H. TanoBunkuii ;
ToMckuii rocymapcTBEHHBI YHHBEPCUTET CHCTEM YIpaBieHHs U paauodiekTponuku, Kadenpa
MPOMBIIIICHHOH 3MeKTpoHUKH. - Tomck : TYCVYP, 2007. - 49 c. : un. (manuuue B 6ubmmoreke TYCVYP -
95 7Kk3.)

3. PymeBckuit B.M., IunskoB H0.A.,, IOmguanes A.I. OcCHOBBI CO3JaHHS CHCTEM
AIIEKTPONUTAHUSA TIIYOOKOBOJIHBIX TENIEYIPaBIIeMbIX HEOOUTAEMbIX IOJIBOJHBIX almaparoB: Yd4eOHO-
Metoauueckoe mnocobue — Tomck: ToMckuii roCylapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABIEHUS U
paguosnexkrponuku. HUM aBromaruku u snekrpomexannku, HUM kocmuueckux Texnomnoruit, 2013. — 87
c. [Dnexkrponnsiii pecypc]. - http://ie.tusur.ru/docs/kbi/ee.rar

4.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. Linear Technology. Cucrema mpoeKTHpoBaHHUsS M pacuera 3JIeKTpoHHBIX cxem LTSpice /
CBoOomHO pacmpocTpaHsieMblil mporpaMMHbIil ipoaykT (Freeware). [DnexTpoHHBI pecypc] - Pexum
noctyna: http://Itspice.linear-tech.com/software/LTspicel V.exe, cBoOOIHBII
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