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1 Hesau 1 3a1a4u M3y4YeHH s JUCHUILTAHbBI

Llenvio  oucyunaunvr  sBuseTcs  (OpPMHpPOBaHME y  OOyYaroIIMXCs
TEOPETUYECKUX 3HAHUN U MPAKTHYECKUX HABBIKOB MCIIOJIB30BAaHUS COBPEMEHHOMN
AJIEMEHTHOM 0a3bl B CXEMOTEXHHYECKOM U KOHCTPYKTOPCKOM MPOEKTUPOBAHUH,
VCCJIEIOBAHUM U SKCILTyaTallMy YCTPOMCTB MPOMBIIUIEHHON 3JIEKTPOHUKH.

3adauu uzyuenus oucyuniuHsl: HAJEIUTh 0OYUAIOIIUXCS YMEHHEM U TPAKTH-
YEeCKMMH HaBbIKaMH UCTIOJIB30BAHMS COBPEMEHHOM 3JIeMEHTHON 0a3bl MPU MPOEKTUPOBa-
HUM, UCCIIENOBAHUN U SKCIUTyaTally YCTPOWCTB IPOMBILUIEHHOU 3JIEKTPOHUKH.

Hucyuniuna nanpaénena na opmuposanue TPOPECCUOHANBHBIX KOMIIE-
tenuui (ITK-1, TTIK-3) BbllTycKHHKA.



2 Mecto nucuuiuiuabl B cTpykrype OITOII BO

JIOTHKO-CTPYKTYpHBIN aHAIN3 AUCUUIUIMHBI — IUCIUIUIMHA BXOAUT B 4acTh
BJIOKA 1, dopMupyemyro yqacTHUKaMU 00pa30BaTeIbHBIX OTHOIIICHUH OCHOBHOM
npodeccuoHanbHON 00pa30BaTeNbHON MNPOrpaMMbl MOATOTOBKA MAarucTpOB I10
HarnpasyieHnto 11.04.03 KoHcTpynpoBaHHe M TEXHOJOTHS JJIEKTPOHHBIX CPEICTB
(marucrepckas mporpamma «HHDOpMaIMOHHBIE TEXHOJOTHH TMPOSKTUPOBAHUS
ANIEKTPOHHBIX CPEJICTBY).

JucrumninHa peanusyeTcs KaQeapoil SIeKTPOHUKH U paarno(pU3UKH.

OcHoBbIBaeTcss Ha 0aze muciuiuivH: «Bbicmas matemaTuka», «Dusnkay,
«Xumusny, «DU3MUEeCKUe OCHOBBI 3JIEKTPOHUKW», «Marepuanbl U KOMIIOHEHTHI
AIEKTPOHHBIX CPEACTB», «BEpHOTENbHAS JIIEKTPOHUKA», «VHTEINEKTyalbHbIE
MOJYJIH YCTPONCTB CHJIOBOM 3JICKTPOHHKWY, U3YUYECHHBIX B paMKax MPEIbIIYIIEro
YPOBHS 00pa30BaHMS.

SIBasieTcss OCHOBOM MJisi M3YUYEHHUS CIEAYIONIMX JTUCUUTUIMH: «OCHOBBI KOH-
CTPYKTOPCKO-TEXHOJOIMYECKOT0 MPOCKTUPOBAHUSI U HAJICKHOCTH JJICKTPOHHBIX
YCTPOMCTBY, «CxemMoTexHHKa WCTOYHUKOB [IUTAHUSY, «Hayuno-
uccienoBarenbckas  pabora  (MOJydyeHHE TEPBUYHBIX  HABBIKOB  HAYYHO-
HCCJIeIOBATENbCKOM padoThl)», «HayuHno-uccrnenoBatenbckas padotay, «IIpemiu-
MJIOMHAs MPaKTUKa», MNOATOTOBKA K MPOLEAYypPE 3allUThl M 3allUTa BBITYCKHOW
KBATM(PUKAIIMOHHOMN pabOTHI.

JIist u3ydeHus: TUCHUIIIMHBI HEOOXOIMMbI KOMITETEHIIUH, CPOPMUPOBAHHBIE

y CTyJIeHTa Jyisi peuieHusi NpodeCCUOHAIBHBIX 3a/ladu, CBSA3aHHBIX C HAy4YHBIM
MBIIIJICHUEM, HAYYHO-UCCJIEIOBATENBCKON U MPOEKTHOM AEATEIbHOCTHIO, Biaje-
HUEeM UH(OPMALMOHHBIMUA TE€XHOJOTHUSIMHU.

Kypc siBnsiercs pyHnaMeHToOM JJ1sl OpUEHTAlUU CTYAEHTOB B cepe npodec-
CHOHAJIbHOM JIESATENBHOCTU B 00JACTH MH(POPMAIMOHHBIX TEXHOJIOTHM MPOEKTHU-
POBaHHUS SIIEKTPOHHBIX CPEJCTB.

OO6mu1ast TpPyI0EMKOCTh OCBOEHUS TUCIMUIUIMHBI COCTaBISET 4 3a4€THBIX €IH-
Hullbl, 144 ak.4. [IporpaMmoii TUCHUIIITUHBL 711 OYHOM (hOpMBI OOYyUEHHS TPEy-
CMOTpPEHBI JIEKITMOHHBIE (36 aK.4.), mpakTudyeckue (36 ak.4.) 3aHATUS U CAaMOCTOSI-
TenpHas pabora ctynenra (72 ak.u.).

st ouHO-3a04HOM (OpMBI 00yUYEHHUSI MPOTrpaMMON JUCHIMIUIMHBI TIpeay-
CMOTpPEHBI JeKIIMOHHbIE (12 ak.4.), mpakTuueckue (8 ak.4.) 3aHSATUS U CaMOCTOSI-
TenbHas padora cryaeHTa (124 ak.4.).

Jist 3a04HOM (hopMBbI 00YUYEHUSI TPOTPAMMOUN JUCHUIIIMHBI PEyCMOTPEHBI
JCKITMOHHBIC (6 aK.d.), MpaKTHYeCKue (4 aK.d.) 3aHATHS U CAMOCTOSITeIIbHAs pado-
Ta ctyaeHTa (134 ak.4.).

HucnuninHa u3ydaerca Ha 1 xkypce B 1 ceMecTpe npu OYHOW M 3a0YHOM
dbopme 00yueHusl.

dopma MPOMEKYTOUHOM aTTeCTalluU — SK3aMEH.
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3 Ilepeyensb pe3yJbTATOB O00y4YeHHsI MO IMCUMILINHE, COOTHECEHHBIX C
IIAHUPYyeMbIMHU pe3yjbTaTamu ocBoennst OITIOITI BO

[Tpouecc m3ydenust aucuuianHbl «COBpeMEHHAsl JIEMEHTHas 0a3a Ipo-
MBIIJIEHHON 3JIEKTPOHUKW» HaIpaBjeH Ha (OpMUpPOBAHUE KOMIIETCHLIUM, Mpea-

CTaBJICHHBIX B T36J'II/II_IG 1.

Tabmuma 1 — Komnerennnu, o0s3aTebHbIE K OCBOCHHIO

Copaepxkanrie KOMIETEHIIUU

Kon
KOMIICTCHIINN

Kon n HaumeHnoBaHue WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

Cnocoben (opMymupoBaTh LEIH U
3a/lauil HAyYHBIX WCCIICAOBaHUN B
COOTBETCTBUHM C TEHACHLUMAMH U
MIEPCIICKTHBAMU PA3BHUTHS HJIEKTPO-
HUKH, a TaK)KE CMEKHBIX oOjacTeit
HayKd W TEXHUKH, CIIOCOOEH 000C-
HOBAHHO BBIOMPATh TEOPETUUECKUE
U DKCIEPUMEHTATbHBIE METOABI H
CpelcTBa pelIeHust CPOopMyIHPO-
BaHHBIX 33/1a4

IK-1

[IK-1.1. 3HaeT mOCTaHOBKY 3ajgauy Mare-
MaTUYECKOTO MOJCTMPOBAHUS, IEIH |
3a7a4d HAYYHBIX HCCIIEIOBAaHUN B COOT-
BETCTBUM C TCHCHIMSMH U TIEPCICKTH-
BaMH Pa3BUTHSI HJICKTPOHUKH

[IK-1.2. Ymeer 00OCHOBaHHO BBIOMPATH
TEOPETHUECKHE M  DKCIICPUMEHTAIbHBIC
METOJIbl M CPEJICTBA PEICHHUS 3a1ay Ma-
TEeMaTUYIECKOTO MOJICIIUPOBAHHUS TIPH TIPO-
EKTHPOBAHHUH JICKTPOHHBIX CPEICTB
TIK-1.3. Bnageer cucremMaMu aBTOMATH-
3UPOBAHHOTO MPOSKTUPOBAHUS U TIAKEeTa-
MH MaTeMaTHYECKUX PacyeTOB

TIK-1.4. Bnageer HaBBIKAMH HATEHTHOI'O
MOMCKa

CrnocoOeH BBINOJHATH TPOEKTHPO-
BaHUE M KOHCTPYMPOBAaHHE 3JIEK-
TPOHHBIX YCTPOWCTB M CHUCTEM
CpEACTBAMU MAaTeMaTHYECKOIO U
MMWTALMOHHOTO  MOJIEJIMPOBaHUs
Ha OCHOBE BJIAJICHUS COBPEMEHHBI-
MM METOJIaMM pacyeTra U MHXKEHep-
HOI'O aHAJIN3a

[IK-3

[1K-3.1. 3naer ¢uznyueckue 0CHOBBI pabo-
TBI AJIEMEHTHOW 0a3bl AJIEKTPOHHKHU, OC-
HOBHBIC TIPUHITHITBI PacueTa ¥ MOJIEIHPO-
BaHUs TPUHIUIUATIBHBIX AJICKTPUUCCKUX
CXeM

[1K-3.2. OG0CHOBBIBaET BBHIOOp IIEIECO-
00pa3HOro peIIeHHs], 3HACT OCHOBHBIC
npoOJIeMbl  TIPOSKTUPOBAHHUS ~ CHUCTEM
SNIEKTPOCHAOKEHHUS], BKIIOYas CHIIOBYIO
SHEProdJIEKTPOHHKY; YMEET CTPOUTH MO-
Jenb pa3pabaThiBAEMOro yCTpPOMCTBa Ha
MIOBEJZICHUECKOM U BEHTEJIbHOM YPOBHE
IIK-3.3. Bimameer HaBBIKAMH aHaIH3a,
CHHTE3a ¥ ONTUMHU3AIMKH YCTPOWUCTB H
Y3JI0B aHAJIOTOBOM, II(POBOI 1 CUITOBOH
ANIEKTPOHHUKHU C UCTIOJIL30BAaHUEM CPEJICTB
ABTOMATH3UPOBAHHOTO TIPOCKTUPOBAHUS
[IK-3.4. JlemoHCTpHpyeT NOHHUMAaHUE
B3aMMOCBSI3M 3a/lad TPOCKTHPOBAHUS U
SKCIUTyaTaluH




4 O0BbEM M BHIBI 3aHATHI 110 TUCIUIIIINHE

OO6mast TpyA0EMKOCTh YYEOHOU TUCUMILIUHBI COCTaBIsAET 4 3a4ETHBIX €u-
HULBI, 144 aKk.4.

CamocTtostensHas padota cryaeHTta (CPC) BkitouaeT npopabOTKy MaTepu-
aJIOB JICKIMH, MOJATOTOBKY K MPAKTUYECKUM 3aHSTHUSIM, MOATOTOBKY K TEKYIIEMY
KOHTPOJII0, CAMOCTOSITEJIbHOE N3YYEHUE MaTEpHAIa U IOJATOTOBKY K IK3aMEHY.

[Ipu opranuzanu BHEAYJAUTOPHON CaMOCTOSITENbHON pabOThl MO JaHHOU
JUCIUIUIMHE HUCIOJIb3YI0TCS (OpMBI U pacnpezenenue 0ropkera BpeMenn Ha CPC
JUTsl OYHOUM (pOpMBI OOYyUEHUS B COOTBETCTBUHU C TAOJIHIICH 2.

Tabnuna 2 — Pacnipenenenne Oromkera Bpemenu Ha CPC

Ounas hopma

o0yJeHus
Bupn yueOHoli paboThI aK.q. Tmo
A yaeOnoii pado Beero | cemectpam
aK.d.
1
AyauTopHasi paboTa, B TOM YHCJI€: 72 g2
Jlexuuu (JI) 36 36
[Tpaktrueckue 3ausatus (113) 36 36
JlaGopatopusbie padotsl (JIP) - -
KypcoBas paboTa/KypcoBoii MPOEKT - -
CamocrositesbHas padora cryaenToB (CPC), B Tom uncie: 72 g2
IloaroroBka k JeKIUSIM 18 18
[ToaroToBka K J1a0OpaTOpPHBIM padOTaM - -
[ToaroToBka K MpakKTUYECKUM 3aHATHSIM 18 18

BriniotHeHNE KypcOBOH pabOThI / MPOEKTA - -
PacuetHo-rpaduueckas padora (PI'P) - -
Pedepar (nHauBUIYaTBHOE 33JaHHE) - -
JomarHee 3aganue 10 10
[ToaroToBKa K KOHTPOJIBHOU paboTe

IToaroroBka K KOJJIOKBUYMY 1 2 2
[ToaroroBka K KOJJIOKBUYMY 2 2 2
AHaTMTHYECKHA MHPOPMAITMOHHBIN TTOUCK 8 8
Pabora B 6ubamnoreke 8 8
IToaroroBka K 3K3aMeHY 4 4
[TpomesxyTouHast arrectarysi — 3k3ameH (D) 9 (2) 9 (2)
OO0mas TpyI0eMKOCTh TUCIUIUIUHEI : aK.4. 144 144

3.€. 4 4




5 Coaepxanue TUCUMILTHHBI

C 1enbo 0CBOEHHUS KOMIIETEHIIMH, PUBEIEHHON B 1.3, IMCHMIUIMHA pa30u-
Ta Ha 18 Tem:

—T1ema | (IlaccuBHbBIE IIEMEHTHI);

—Ttema 2 (PeppoMarHuTHbIE KOMIIOHEHTHI);

—tema 3 (Tpanchopmatopsr);

—Tema 4 ([poccenu u GuibTphl);

—Tema 5 (YcrpoiicTBa PyHKITMOHATBHON AJIEKTPOHUKH ),

—tema 6 (IlepBuunbie mpeobpazoBarenu);

—Tema 7 (JlaTuuku MEeXaHUYECKUX IMapaMeTpoB OOHEKTOB);

—TteMa 8 (KoMMmyTalimoHHbIe yCTPOHCTBA);

—TteMa 9 (McTouHuKH cBETA);

—T1ema 10 (ITorynpoBOAHUKOBBIE TUOIBI OOIIETO HA3HAYCHUS ),

—T1ema 11 (IlomynpoBogHUKOBBIE THO/IBI CIIEIMAIBHOTO HA3HAUEHHUS );

—Tema 12 (OnTonaper);

—Tema 13 (Tpan3ucTopsi);

—Tema 14 (Tupucropsi);

—Tema 15 (ILludpoBbie HHTErpaIbHBIE MUKPOCXEMBI);

—Tema 16 (MaTerpanabHbie CXeMbl AaHAJIOTOBBIX YCUITUTENEH );

—Tema 17 (OyHKIIMOHAIbHBIE aHATIOTOBBIE HHTETPAIBHBIC CXEMBI );

—Tema 18 (Oynkimonanbabie UMC npoMBIIIIIIEHHOM SJIEKTPOHUKH).

Buzapl 3aHATHNA 10 NUCIUIUIMHE U paCHpe/ieNICeHUE ayJUTOPHBIX YacOB IS
OYHOM, OYHO-320YHOM U 3a04HOM (popMm oOydeHus:, MpuBeeHbI B Tabnuiax 3, 4 u
5, COOTBETCTBEHHO.



Tabnuna 3 — Bunbl 3aHsATHII 10 TUCUUIUIMHE U paclpeie]ieHHe ay IUTOPHBIX YacoB (ouHas popma 00yUueHus)

/1

HaumenoBanue
TeMBI (pazena)
JUCIUTIIINHEI

CopneprxaHue JEKIMOHHBIX 3aHITUI

TpyaoeMKocTh
B aK.4u.

Tempbl npak-
TUYECKHUX
3aHSITUN

TpyaoeMKoCTh,
B aK.4u.

Tema
1abOpaTOPHBIX|
3aHATHHN

TpynoeMKocTh
B aK.4.

IlaccuBHBIE
SJIEMEHTEI

CoBpeMeHHbIE PE3UCTOPHI JIsi TOBEPXHOCTHOTO MOH-
Taxka. Tunel, HOMEHKIaTypa, mapameTpbl, MPUMEHE-
Hue. COBpeMEHHbBIE TJICHOYHbIE U KEPAMUYECKUE KOH-
JIEHCATOPBI IS MOBEPXHOCTHOTO MOHTa)Ka. [HIIBI,
HOMEHKJIaTypa, mapaMeTpsl, npuMeHenue. CoBpeMeH-
HbIE AJIEKTPOJIUTUYECKUE KOHJEHcaTopbl. Bomooxia-
xaaemble KoHaeHcaTopbl. AC — KOHIEHCATOpPbl AJif
CUJIOBOM 3JIeKTpOoHUKH. DC — KOHAEHCATOPHI MJIs CHU-
JIOBOM BJIEKTPOHUKU. BapucTopsl.

®eppOMarHuTHBI
€ KOMIIOHEHTBI

CoBpeMeHHbIE KaTYIIKU HWHIYKTUBHOCTH OOMIETO
Ha3HA4YCHMUS. COBpeMeHHBIe CHJIbHOTOYHBIC KaTYyIIKU
MHAYKTUBHOCTU. CUTHANIbHBIE KaTYUIKU WHAYKTUBHO-
ctu. [Ipuemonepenatonue karymku tuna X/Y. Ilpu-
eMorepearonme Karymku tuna Z. deppurossie cep-
JCHHUKU. q)eppOMaFHI/ITHBIG IIOMEXOIIOAABIAOIINEC
IJIACTUHBI.

ITaccuBHBIE
3JIEMEHTHl
KOMITOHEHTEI

Tpauchopmaro-
pbI

CoBpemenHbIe TpaHC(HOPMATOPHI OOIIEro Ha3HAYCHUS.
CoBpeMeHHbBIE UMITYJIBCHBIE TpaHchopmatopsl. Peso-
HaHCHbIe TpaHchopmaropsl. Tpancpopmaroper GDT.
CoBpeMeHHBIE TOKOM3MEPUTENBHBIE TpaHCHOpMaTo-
pbl. O6paTHOXOA0BEIE TpaHchopmaTopsl. CUMMETpU-
pyromme TpaHcGhopMaTopBhl.

Hpoccenn
GUIBTPHI

u

CoBpeMeHHBIE JIpocceny o0Iero HazHadeHus. BbI-
BojHble BU- 1 CBY-npoccenu. TokokoMneHCHpOBaH-
Hble gpoccenu. Jlpoccenu cuHGa3HBIX (QUIBTPOB.
Momnsie DMC-apoccenu st uisi OMHO- U Tpexdas-
HbIX cucteM. [IpoxomHbie GUIBTPHI A IIWH MHTA-
Husg. OMC-unsTpsl s 11 OJHO- U Tpexda3HbIX
CHUCTEM.

CoBpeMeH-
HBIE TpaHC-
dopmaropsl
U JIpOCCen

el



Hanmenosanue Temsl mpak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKoCTb
TEMBI (pa3zena) Coneprkanye JTEKIMOHHBIX 3aHSTHIH TUYECKUX 1a00paTOPHBIX
1/ B aK.4. . B aK.4. . B aK.d.
JCLUTUIAHBI 3aHATHN 3aHATUI
VYerpoiicTBa
. MEMS — xomnonentsl. [IAB — xoMnonenTsl. Ouiib- P
YerpolictBa A KOMIIOHEH
. |Tpbl Kepamuueckue. Kepamuueckue U TOHKOIUIEHOY-
5 | pyHKIIMOHATHHOM 2 Thl (yHKIIHOA 2 — —
Hble BY — kxomnoHeHTsl. [Ibe30351eKTpUYECKUE KOM- o
AIEKTPOHUKHU . HaJIbHOU
ITOHEHTHI. 3allIUTHBIE YCTPOUCTBA.
3JEKTPOHUKHU
Jartuuku temneparypsl. Jlaruuku nasineHus. Jlatuuku CoBpemen-
BJIQXKHOCTH. JlaTUYMKM ONTHYECKOrO0 W3Iy4YEHUs WH- HbIE TaTYUKH
¢bpakpacHOro, BUIUMOrO, yibTpaduoneroBoro. /lar-
6 [IepBruunbIe YUKHU Pa3JIMYHBIX BHUJOB M3JIy4YEHHUs KpPOME ONTHYE- )
npeoOpa3oBarenu |CKoro (paauo-, peHTTeHOBCKOTO, 0, 3, Y U3IyYeHHs U
1p.). AKycTHYeCKHe AaTYMKHA UHEGPA3BYKOBOTO, CIIbI- 4
IIUMOTO U YJbTPAa3BYKOBOIO Juara3oHa. Jlatumku
TOKA.
Jatuuku JlaTunku mosioxkeHusl. DHKoJepbl. ['mpockonsl. Jlat-
7 |MEXAQHMYECKUX UMK MEPEMEIIEHHS. Jatuuku BUOpauuii U yJIapos. )
rnapameTpoB JlaT4MKu CKOPOCTH, YCKOPEHUS, pa3rOHHOCTH. [laTum-
00BEKTOB KM JBHKEeHMS. TeH30MeTpuIecKre TaTYUKH.
Kuomku, TymMOsephl, BBIKIIOYATENH, MEPEKITI0YaTeIH.
Pa3bembl: mpubopHble M KalOeiabHbIE, AJS TMEYaTHBIX
J1aT, KJI€MMHBIE KOJIOAKU U T.1. COBpEMEHHBIE 3JIEK- CoBpeMeH-
TPOMarHUTHBIE pelie: cIab0TOUHbIE, MPOMEKYTOUHBIE, HbIE KOMMY-
8 KOMMyTauHOHHH CUJIOBEIE. TBepI[OTeJIBHHe peie O KOMMYTaluu ) TallMOHHBIC 4
€ YCTpOIiCTBa CUJILHOTOYHBIX 1eneil. CoBpeMEHHbIE 3JIEKTpoMar- yCTpoucTBa

HUTHBIC ITYCKATCJIM W KOHTAKTOPBLI. PaBBGI[I/IHI/ITeJII/I,
BBIKJTIOYATCIIM HArpy3kKu, aBTOMAaTUYCCKHUE BBIKIIHOYaA-
TCIIN.

n HCTOYHHKHU
CBCTa

154



Hanmenosanue Temsl mpak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKoCTb
TEMBI (pa3zena) Coneprkanye JTEKIMOHHBIX 3aHSTHIH TUYECKUX 1a00paTOPHBIX
1/ B aK.4. . B aK.4. . B aK.d.
JCLUTUIAHBI 3aHATUN 3aHATUI
Ceerogmonsl obmiero HazHadeHHs. CoBpeMEHHBIC
ra3opaspsHbple CUTHAJIbHbIE JIaMIlbl. COBpEMEHHBIE
CUTHAQJIbHBIC JIaMIIbl HakanuBaHus. CBepXbSpKUE U
MOIIIHbIE CBETOAMOABI IS TPUOOPOB OCBEILIECHUS.
CoBpeMeHHbIE  ra3opa3psiiHble  JIIOMUHECLICHTHbBIC
9 |HMcTounuku cBeTa |JIaMIibl ISl pUOOPOB OCBENIeHUs (TpyOdarhie, KOM- 2 — —
MaKTHBIE JIIOMUHECIIEHTHBIE U 1Ip.). Jlammbl ¢ pa3ps-
JIOM BBICOKOM MHTEHCUBHOCTHU: PTYTHBIE, HaTPUEBEIE,
KCEHOHOBbIE U T.J. COBpEeMEHHBIC JIaMIIbl HaKaJllBa-
HUS JUIsl IPUOOPOB OCBEIICHUs (KPUIITOHOBBIE, KCE-
HOHOBBI€, TAJIOTEHHBIE U JIP.).
BeinpsiMutensHbIe U0 BEIIPSIMUTETBHBIC CTOTOBI. CoBpeMeH-
[TonynpoBogHUK
R O BeinpsimutensHbie OJ0KH U COOpKH. YHUBEPCAIbHBIE HblE  TOJy-
10 ob1wero Y UMITYJIbCHBIC AUOJIbI. JIMOTHBIE MaTPUIIBI B COOPKH. 2 MPOBOAHU-
Crabunurponsl. Crabuctopsl. OrpaHU4UTENN HANPS- KOBBIE  JHO-
Ha3HA4YECHUS
JKEHUSL. Bl 4 — —
[TonynpoBoaHu-
JlaBuHHBIE nuOnAbL. J[MOJOBI C HAKOIUIEHUWEM 3apsja.
KOBBIE JTUO/1b]
11 I'eneparopsl myma. CBUY-muonpsl. TyHHEIbHBIE AHO- 2
CHCIHATLHOTO el O0Opaméunsie quoasl. Bapukarnsl. BapakTopsr
HAa3HAYCHMUS - OP - 2P - 2ap Pl
Onronapsl B JUCKPETHOM W MHTETPAIbHOM HCIIOJIHE- CoBpeMeH-
HuU. TUIBI, HOMEHKIIATYpa, MApaMeTPhl, MPUMEHEHHE. HbIE
12 |Onromapsl doTope3uctopHble onTonapbl. MOTOAMOAHBIE OITO- 2 TPaH3UCTO- 6 — —
napel. PoTOTpaH3UCTOpHBIE onronapsl. PoToTUPH- pBL,

CTOpHBIE onTonapsl. Onroperne.

TUPUCTOPHI U
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HaumenoBanue
TEMBI (pa3zena)
JUCIUTIINHBI

ConeprkaHue JEKIMOHHBIX 3aHITUI

Tpy0eMKOCTb
B aK.4.

Temel npak-
THYCCKUX
3aHATHH

Tpy10eMKOCTb
B aK.4.

Tema
1abOpaTOPHBIX|
3aHATHI

TpynoeMKoCTb
B aK.4.

13

Tpan3ucropsl

CunoBbele OMTIOJNSIPHBIE TPAH3UCTOPHI C M3OJIUPOBAH-
HbIM 3aTBOpOM. CunoBeie MOSFET — TpaH3UCTOpBI.
TpaH3uCTOPBI C BBICOKOW ITOJBUYKHOCTBIO DJIEKTPO-
HOB. CoBpeMeHHbIE OUTIOJISIPHBIE TPAH3UCTOPHI O0IIIe-
ro npuMeHeHusa. COBpeMEHHbIE MOJIEBbIE TPAH3UCTO-
pBI 001IEro MPUMEHEHHUSI: C YIPABIAIOIIUM p-n mepe-
XOJIOM, C W30JIMPOBaHHBIM 3aTBOPOM. COBpEMEHHBIE
OJTHOTIEPEXOHBIE TPAH3UCTOPHI.

14

Tupucropsl

3amupaembie Tupuctopbl (GTO-Gate-Turn-Off). 3a-
MUpaeMble TUPUCTOPHI, KOMMYTHPYEMBIC II0 YIIpaB-
msomemy  anektpony  (GCT-Gate-Commutated
Thyristor). 3anupaeMbie THPUCTOPHI C HHTETPUPOBAH-
HeiM  ympasnenueM  (IGCT-Integrated — Gate-
Commutated Thyristor). 3anupaembie THPHCTOPHI C
noneBbiM  yrpasineHueM (MCT-Cortrol Thyristor).
CuioBbIe ONTOTHPUCTOPHI UL BBICOKOBOJIBTHBIX W
CHJIBHOTOUHBIX 1emneil. Kiaccuyeckue TUpHUCTOPHI
00111ero MpUMEHEHHsI.

OnTOonapbl

15

[Mudpossie
UHTETrpajibHbIC

MHUKPOCXEMBI

[{udpoBele HHTErpajbHBIE MHUKPOCXEMBI  OOIIETo
Ha3HavyeHMs. Tunsl, HOMEHKIATypa, apaMeTpsl, IpH-
MeHenue. [IJIMC. Tunbl, HOMEHKIIaTypa, IapaMeTpsl,
npuMeHenue. Mukpornponeccopel U MHKpo-OBM.
MukpornpoueccopHble  KOMIUIEKTBL. MUKpPOKOHTPOII-
nepel: AVR, PIC, Arduino, u T.1. 3anmoMuHaronime
ycTpoiictBa: 3V Ha OUNONSAPHBIX CTPYKTypax; 3Y Ha
MOIT u KMOII ctpykrypax; 3Y va MHOII ctpykry-
pax. Mukpocxembel O3V u II3V. IlpuHuuns! opranu-
3alluM, TUIIbI, HOMEHKJIATypa, MapaMeTpbl, NpHUMEHe-
HUE.

CoBpemeH-
HBIC
udpoBbie
HWHTCTPpAJIbHBI
e
MHKPOCXEMBI
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Ne Hamvenonarne N Tpy0eMKOCTb Temer nipak- Tpy10eMKOCTb Tewa TpynoeMKoCTb
o | TEMel (pa3znena) Coneprkanye JTEKIMOHHBIX 3aHSTHIH B ax L THYCCKHX B ax L na60paT0piﬁ,1x 5 ax.
JCLUTUIAHBI 3aHATHN 3aHATUI
WuTerpanbHuble onepaunoHHbie ycwiutenu: OV 00-
Iero MpUMEHEeHus; npenu3nonasie OY; ObICcTpoaCi-
ctBytome OVY; mukpomotinsie OY; MOIIHbIE U BBI-
cokoBOJIbTHRIE OVY; HWHTErpajgbHble KOMIApaTOPBHI.
HuTerpasHee WNHterpanbuble  u3MeputTenbHble ycuwiurenu. Iare- CoBpeMeH-
rpajibHble pa3Bs3bIBalONIUE ycuiauTenu. MHterpans- HbIE aHaJo-
16 |XeMM Hble TpeobOpasoBatenu Toka B Hampspkenue (I1TH), 2 rOBbIE HHTE- 2 — —
aHAJIOTOBBIX
yonmaTenei Hanpspkenus B Tok (ITHT), manpspkeHust B Hampsbke- PpAJIbHBIC
nue (ITHH), conporusnenust B Hanpsbkenue (IICH), MHKPOCXCMBI
Hanpspbkenus B yactory (ITHY), manpspkenus Bo Bpe-
MeHHble uHTepBaibl (ITHB). Unterpanbusie ycunure-
JIM HU3KOW 4YacToThl. MHTErpajibHble YCHJIUTEIH C
YIpaBIsIeMbIM KO3 PHUIMEHTOM YCHUIICHHUSI.
17 | ®yHkuMOHaNb- |AHAJIOTOBBIE UHTETPAIBHBIE CXEMBI JJISl pailo-, Teje- 2 CoBpeMeH- 4 — —
HBIC  aHAJIOTO- |BUJAEO- U 3BYKOBOM ammaparypsl. MHTerpajibHble re- Hble  (yHK-
BbIC MHTETPallb- |HEPATOPHI CUTHAJIOB PasIu4HON (GopMbl, GOPMHUpOBa- THOHAJIEHBIC
HBIE CXEMBI tenu, umnyinbcHble AUC. Mukpocxembl CBY (MHK- HMMC
POBOJIHOBOI0) Auamna3oHa. MHTerpaiabHble aHaIoro-
BbIE€ YCTPOMCTBA, JJIsI BBIMOJHEHHUS MaTeMaTHYECKHUX
onepanuii. IHTerpanbHble aHAIOTOBBIE KOMMYTaTOPbI
CUTHAJIOB. VHTEerpanabHble aHAJIOrOBBIE W3MEPUTENU
napameTpoB curHasioB. CoBpeMeHHbIE WHTETrpaIbHbBIE
HAII u AIIIL
18 | ®ynkumonansH |MHTErpagbHble MOJACUCTEMBI UMITYJIbCHBIX CTa0MIIN3a- 2 — —
bIe UMC |TopoB u IIIMM-kouTposuiepsl. IHTEerpanbHble JTUHEN-
npombILTeHHoH | HPIE crabunm3atopbl. VHTErpaibHbIE MOBHIIAIOIINE,
STCKTPOHHKH MOHIJKAIONIME W TOBBIIIAOIIE-TIOHMKAIONINE HUM-

MyJbCHBIE TpeoOpa3oBaTenu. MHKpOCXeMbl ApaiiBe-
poB nisi ynpasienusi IGBT—rpan3ucropamu u cuio-
BoiIMM MOSFET—Tpan3ucropamu. CHIIOBBIE HHTEIN-
JEKTyaJlbHble MOAyJH. MHTerpagbHble MHKPOCXEMBbI
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HaumenoBanue

Temsl npak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKOCTb
TeMBI (paszzena) ConeprkaHue JEKIMOHHBIX 3aHITUI TUYECKUX mabopaTOPHBIX
/i B aK.4. . B aK.4. . B aK.d.
JMCLUIIIMHBI 3aHATUN 3aHATHH
JUIsL CBETOTEXHUYECKHUX YCTPOMUCTB. IHTErpanbHbie
KOHTPOJUIEPHI [UIsl YIIPABJICHUS 3JIEKTPOIBUTATEIISIMHU.
WuTerpanbHble KOPPEKTOPHI KOAPPHUIMEHTa MOIIHO-
CTH.
Bcero aynutopHbix 4acoB 36 — 36 — —
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Tabnuna 4 — Bunpl 3aHATHII 110 TUCUUIUIMHE U paclipeiesieHHe ayIUTOPHBIX YacoB (0YHO-3a04Hast popma 00yUdeHHsI)

/1

HaumenoBanue
TeMBI (pazena)
JUCIUTIIINHEI

ConeprxaHue JEKIMOHHBIX 3aHITUI

TpynoeMKocTh
B aK.4u.

Tempbl npak-
TUYECKHUX
3aHSITUN

TpyaoeMKoCTh,
B aK.4u.

Tema
1abOpaTOPHBIX|
3aHATHHN

TpynoeMKocTh
B aK.4.

IlaccuBHBIE
SJIEMEHTEI

CoBpeMeHHbIE PE3UCTOPHI JIsi TOBEPXHOCTHOTO MOH-
Taxka. Tunel, HOMEHKJIaTypa, mapameTpbl, MPUMEHE-
Hue. COBpeMEHHbIE TJICHOYHbIE U KEPAMUYECKUE KOH-
JIEHCATOPBI IS MOBEPXHOCTHOTO MOHTa)Ka. [HIIBI,
HOMEHKJIaTypa, mapaMeTpsl, npuMeHenue. CoBpeMeH-
HbIE AJIEKTPOJIUTUYECKUE KOHJEHcaTopbl. Bomooxia-
xaaemble KoHaeHcatopbl. AC — KOHIEHCATOPbl s
CUJIOBOM 3JIeKTpOoHUKH. DC — KOHAEHCATOPHI MJIs CHU-
JIOBOM 3JIEKTPOHUKU. BapucTopsl.

0,5

®eppOMarHuTHBI
€ KOMIIOHEHTBI

CoBpeMeHHbIE KaTYIIKU HWHIYKTUBHOCTH OOMIETO
Ha3HA4YCHMUS. COBpeMeHHBIe CHJIbHOTOYHBIC KaTYyIIKU
MHAYKTUBHOCTU. CUTHANIbHBIE KaTYIIKU WHAYKTUBHO-
ctu. [lpuemonepenaronue karymku tuna X/Y. Ilpu-
eMorepearonme Karymku tuna Z. deppurossie cep-
JCHHUKU. q)eppOMaFHI/ITHBIG IIOMEXOIIOAABIAOIINEC
IJIACTUHBI.

0,5

ITaccuBHBIE
3JIEMEHTHI U
KOMITOHEHTEI

0,5

Tpauchopmaro-
pbI

CoBpemenHbIe TpaHC(HOPMATOPHI OOIIEro Ha3HAYCHUS.
CoBpeMeHHbBIE UMITYJIBCHBIE TpaHchopmatopsl. Peso-
HaHCHbIe TpaHchopmaropsl. Tpancpopmaropsr GDT.
CoBpeMeHHbBIE TOKOM3MEPUTENIBHBIE TpaHC)OpMaTo-
pbl. O6paTHOXOA0BEIE TpaHchopmaTopsl. CUMMETpU-
pyromme TpaHcGhopMaTopBhl.

0,5

Hpoccenn
GUIBTPHI

u

CoBpeMeHHBIE JIpocceny o0Iero HazHadeHus. BbI-
BojHble BU- 1 CBY-npoccenu. TokokoMneHCHpOBaH-
Hble Japoccenu. Jlpoccenu cuHGA3HBIX (QUIBTPOB.
Momnsie DMC-apoccenu st uisi OMHO- U Tpexdas-
HbIX cucteM. [IpoxomHbie GUIBTPHI A IIWH MHTA-
Husg. DMC-bunbTpsl Ui 11l OJHO- U Tpexda3HbIX
CHUCTEM.

0,5

CoBpeMeH-
HBIC TPAHC-
(dbopmartopsl
U JIpoccenu

0,5

el



HaumenoBanue

Temel npak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKoCTb
TEMBI (pa3zena) Coneprkanye JTEKIMOHHBIX 3aHTHIH TUYECKUX 1a00paTOPHBIX
1/ B aK.4. . B aK.4. . B aK.d.
JCLUTUIAHBI 3aHATHN 3aHATUI
VYerpoiictBa 0,5
Y KOMIIOHEH-
Tbl (YHKIIHO-
. MEMS — xommnonentsl. [IAB — xoMnonenTsl. Ouiib- by .
YerpoiictBa HaJIbHOU
.. |Tpbl kepamuueckue. Kepamuyeckue M TOHKOIIEHOY-
5 | pyHKIIMOHATHHOM 0,5 BJIEKTPOHUKHU — —
Hble BU — xoMmmnoHeHTsl. [Ibe303neKkTpuueckue KOM-
AIEKTPOHUKHU .
MTOHEHTHI. 3alllUTHBIE YCTPOICTBA.
Jartuuku temneparypsl. Jlaruuku nasineHus. Jlatuuku CoBpemen- 0,5
BJIQXKHOCTH. JlaTYMKM ONTHUYECKOrO W3JIy4YEeHUS HH- HbIE JaTYUKHU
¢bpakpacHOro, BUIUMOrO, yibTpaduoneroBoro. /lar-
6 [lepBuunbie YUKW DPA3IMYHBIX BUAOB H3JIy4YEHHUS KpPOME ONTHYe- 0.5
npeoOpazoBarTenu |CKoro (paano-, pEeHTTEHOBCKOTO, O, 3, Y U3IIy4eHUs U ’
1p.). AKycTHYEeCKHe AaTYMKHA UHEGPA3BYKOBOTO, CIIbI-
IIMMOTO U YJIBTPAa3BYKOBOI'O Juarna3oHa. JlaTumku
TOKa.
Jatuuku JlaTunku mosioxkeHusl. DHKoAepbl. ['mpockonsl. Jlat-
5 |MEXaHWMCCKHX  |UMKH TCPEMCIICHNS. Jatuuku BUOpauuii U yJIapos. 0.5
rnapameTpoB JlaT4MKy CKOPOCTH, YCKOPEHUs, pa3rOHHOCTH. [laTum- ’
00BEKTOB KM JBHKEHHs. TeH30MeTpruYecKue TaTYUKH.
KHonku, TyMOnepsl, BBIKIIOYATENHN, MEPEKITIOUATEIH. Cospemen- 1
Pazwembl: mpubopHble UM KabenbHBIC, ISl TMEYaTHBIX HBIC KOMMY-
IUIAT, KIEMMHBIE KOJOAKA U T.1. COBPEMEHHBIE DIIEK- TalMOHHBIC
. yCTpOICTBa
TPOMarHUTHBIE pelie: cIab0TOUHbIe, MPOMEKYTOUHBIE,
] KommyTtannoHHs! |cunoBbie. TBepAOTENbHbIE pene g KOMMYTalUU 0.5 H UCTOHHIKH
) cBeTa — —

€ YCTpOICTBa

CUJILHOTOYHBIX 1eneil. CoBpeMEHHbIE 3JIEKTpOMar-
HUTHBIC ITYCKATCJIM W KOHTAKTOPBLI. PaBBGI[I/IHI/ITeJII/I,
BBIKJIIOYATEIN Harpy3Kd, aBTOMaTHYECKHE BBIKIIIOYa-
TENN.
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Hanmenosanue Temsl mpak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKoCTb
TEMBI (pa3zena) Coneprkanye JTEKIMOHHBIX 3aHTHIH TUYECKUX 1a00paTOPHBIX
1/ B aK.4. . B aK.4. . B aK.d.
JTUCLIUIIINHBI 3aHATUN 3aHATUN
Ceerommonsl obmiero HazHadeHHs. CoBpeMEHHBIC
ra3opaspsHbple CUTHAJIbHbIE JIaMIlbl. COBpEMEHHBIE
CUTHAJIbHBIC JIaMIIbl HakanuBaHUs. CBepXbSpKUE U
MOIIIHbIE CBETOAMOABI ISl TPUOOPOB OCBEILIECHUS.
CoBpeMeHHbIE — ra3zopa3psiiHble  JIIOMUHECLICHTHbBIC
9 |HMcTounuku cBeTa |JIaMIibl ISl MpUOOPOB OCBElIeHUs (TpyOdarpie, KOM- 0,5 — —
MaKTHBIC JIIOMUHECIIEHTHBIE U 1Ip.). Jlammbl ¢ pa3ps-
JIOM BBICOKOM MHTEHCUBHOCTHU: PTYTHBIE, HaTPUEBEIE,
KCEHOHOBbIE U T.J. COBpEeMEHHBIC JIaMITbl HaKaJlMBa-
HUS JUIsl IPUOOPOB OCBEIICHUs (KPUIITOHOBBIE, KCE-
HOHOBBI€, TAJIOTEHHBIE U JIP.).
BreinpsiMutensHbIe U0 BEIIPSIMUTETBHBIC CTOTOBI. CoBpeMeH-
[TonynpoBogHUK
R O BeinpsimutensHbie OJ0KH U COOpKH. YHUBEPCAIbHBIE HblE  TOJy-
10 ob1wero Y UMITYJIbCHBIC AUOJIbI. JIMOTHBIE MAaTPUIIBI B COOPKH. 0,5 MPOBOAHU-
Crabunurponsl. Crabuctopsl. OrpaHU4UTENN HANPS- KOBBIE  JHO-
Ha3HA4YECHUS
JKEHUSL. Bl 1 — —
[TonynpoBoaHu-
JlaBuHHBIE nuOnAbL. J[MOABI C HAKOIUIEHUWEM 3apsja.
KOBBIE JTUO/1b]
11 I'eneparopsl myma. CBY-muonpsl. TyHHEIbHBIE AHO- 0,5
CHCIHATLHOTO el O0Opaméunsie quoasl. Bapukarnsl. BapakTopsr
HAa3HAYCHMUS - OP - 2P - 2ap Pl
Onronapsl B JUCKPETHOM W MHTETPAIbHOM HCIIOJIHE- CoBpeMeH-
HuU. TUIBI, HOMEHKIIATYpa, MapaMeTPhl, MPUMEHEHHE. HbIE TpaH3U-
12 |Onromapsl doTope3ucTtopHble onTonapbl. MOTOAMOAHBIE OITO- 0,5 CTODBI, 1 — —

napel. PoTOTpaH3UCTOpHBIE onronapsl. PoToTUpH-
CTOpHBIE onrTonapbl. Onropene.

TUPUCTOPHI U
OnTonaphl
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HaumenoBanue
TEMBI (pa3zena)
JUCIUTIINHBI

ConeprxaHue JEKIMOHHBIX 3aHITUI

Tpy0eMKOCTb
B aK.4.

Temel npak-
THYCCKUX
3aHATHH

Tpy10eMKOCTb
B aK.4.

Tema
1abOpaTOPHBIX|
3aHATHI

TpynoeMKoCTb
B aK.4.

13

Tpan3ucropsl

CunoBele OMTIOJNSIPHBIE TPAH3UCTOPHI C M3OJIUPOBAH-
HbIM 3aTBOpOM. CuioBeie MOSFET — TpaH3UCTOpBI.
TpaH3uCTOPBI C BBICOKOW ITOJBUYKHOCTBIO DJIEKTPO-
HOB. CoBpeMeHHbIE OUTIOJISIPHBIE TPAH3UCTOPHI O0IIIe-
ro npuMeHeHusa. COBpeMEHHbIE MOJIEBbIE TPAH3UCTO-
pBI 001IEro MPUMEHEHHUSI: C YIPABIAIOIIUM p-n mepe-
XOJIOM, C M30JIMPOBaHHBIM 3aTBOPOM. COBpEMEHHBIE
OJTHOTIEPEXOHBIE TPAH3UCTOPHI.

14

Tupucropsl

3amupaembie Tupuctopbl (GTO-Gate-Turn-Off). 3a-
MUpaeMble TUPUCTOPHI, KOMMYTHPYEMBIC IO YIIPaB-
msromemy  anekrpony  (GCT-Gate-Commutated
Thyristor). 3anupaeMbie THPUCTOPHI C HHTETPUPOBAH-
HeiM  ympasnenueM  (IGCT-Integrated — Gate-
Commutated Thyristor). 3anmpaemble THPHCTOPHI C
noneBbiM  yrmpasineHueM (MCT-Cortrol Thyristor).
CuioBbIe ONTOTHPUCTOPHI UL BBICOKOBOJIBTHBIX H
CHJIBHOTOUHBIX 1emneil. Kiaccuyeckue TupHUCTOPHI
00111ero MpUMEHEHHsI.

15

[Mudpossie
UHTETrpajibHbIC

MHUKPOCXEMBI

[{udpoBele HMHTErpalbHBIE MHUKPOCXEMBI  OOIIEeTo
Ha3HavyeHMs. Tunsl, HOMEHKIATypa, apaMeTpsl, IpH-
MeHenue. [IJIMC. Tunsl, HOMEHKIIaTypa, IapaMeTpsl,
npuMeHeHue. Mukpornponeccopel U MHKpo-OBM.
MukpomnpoueccopHbple  KOMIUIEKTB.  MUKPOKOHTPOII-
nepel: AVR, PIC, Arduino, u T.1. 3anmoMuHaronime
ycTpoiictBa: 3V Ha OUNONSPHBIX CTPYKTypax; 3Y Ha
MOIT u KMOII ctpykrypax; 3Y va MHOII ctpykry-
pax. Mukpocxembel O3V u II3V. IlpuHuuns! opranu-
3alluM, TUIIbI, HOMEHKJIATypa, MapaMeTpsl, NpHUMEHe-
HUE.

CoBpemeH-
Hble 1Hppo-
Bble  MHTE-
rpajabHBIE
MUKPOCXEMBI
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Ne Hamvenonarne N Tpy0eMKOCTb Temer nipak- Tpy10eMKOCTb Tewa TpynoeMKoCTb
o | TEMel (pa3znena) Coneprkanye JTEKIMOHHBIX 3aHTHIH B axc L THYCCKHX B ax L na60paT0piﬁ,1x 5 ax.
JCLUTUIAHBI 3aHATHN 3aHATUI
WuTerpanbHble onepaunoHHbie ycwiutenu: OV 00-
Iero MpUMEHEeHus; npenu3nonasie OY; ObICcTpoaCi-
ctBytome OVY; mukpomotinsie OY; MOIIHbIE U BBI-
cokoBOJIbTHRIE OVY; HWHTErpajibHble KOMIApaTOpPBHl.
HuTerpasHee WNHterpanbuble  u3MeputTenbHble ycwiurenu. IHre- CoBpeMeH-
rpajibHble pa3Bs3bIBalONIUE ycuiauTenu. MHterpans- HbIE aHaJo-
16 |XeMM Hble TpeobOpasoBatenu Toka B Hampspkenue (I1TH), 1 rOBbIE HHTE- 1 — —
aHAJIOTOBBIX
yonmaTenei Hanpspkenus B Tok (ITHT), manpspkeHust B Hampsbke- PpAJIbHBIC
nue (ITHH), comporusnenust B Hanpsbkenue (IICH), MHKPOCXCMBI
Hanpspbkenus B yactory (ITHY), manpspkerus Bo Bpe-
MenHble uHTepBaibl (ITHB). Unterpanbubie ycunure-
JI1 HU3KOW 4YacToThl. MHTErpajibHblE YCHJIUTEIHU C
YIpaBIsIeMbIM KO3 PHUIMEHTOM YCHUIICHHUSI.
17 | ®yHkuMOHaNb- |AHAJIOTOBBIE UHTETPAIBHBIE CXEMBI JJISl pailo-, Teje- CoBpeMeH- 1 — —
HBIC  aHAJIOTO- |BUJACO- U 3BYKOBOM ammaparypsl. MHTerpajibHble re- Hble  (yHK-
BbIC MHTETPallb- |HEPATOPHI CUTHAJIOB PasIu4HON (GopMbl, GOPMHUPOBa- THOHAJIEHBIC
HBIE CXEMBI tenu, umnyinbcHble AUC. Mukpocxembl CBY (MHK- HMMC
POBOJIHOBOI0) Auamna3oHa. MHTerpaibHble aHaiIoro- 1
BbI€ YCTPOMCTBA, JJIsI BBIMOJHEHHUS MaTeMaTHUYECKHX
onepanuii. IHTerpanbHble aHAIOTOBBIE KOMMYTaTOPbI
CUTHAJIOB. VHTerpaiabHble aHAJIOrOBBIE U3MEPUTENU
napameTpoB curHasioB. CoBpeMeHHbIE WHTETpaIbHbBIE
HAII u AIIIL
18 | ®ynkuuoHanbH |VHTErpagbHbIC MOACUCTEMbBI UMITYJIBCHBIX CTA0MIIN3a- — —
bIe UMC |TopoB u IIIMM-kouTposuiepsl. IHTEerpanbHble JTUHEN-
npombILTeHHoH | HPIE crabunm3atopsl. VHTErpaibHbIE MOBHIIIAIOIINE,
STCKTPOHHKH MOHIJKAIONIME W TOBBIIIAOIIE-TIOHMKAIONINE UM- 1

MyJbCHBIE TpeoOpa3oBaTenu. MHKpOCXeMbl ApaiiBe-
poB nisi ynpasienusi IGBT—rpan3ucropamu u cuio-
BoiIMM MOSFET—Tpan3ucropamu. CHIIOBBIE HHTEIN-
JEKTyaJlbHble MOAyJH. MHTerpagbHble MHKPOCXEMBbI
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HaumenoBanue

Temsl npak- Tema
Ne N Tpy0eMKOCTb Tpy10eMKOCTb TpynoeMKOCTb
TeMBI (paszzena) ConeprxaHue JEKIMOHHBIX 3aHITUI TUYECKUX mabopaTOPHBIX
/i B aK.4. . B aK.4. . B aK.d.
JTUCLIUIIINHBI 3aHATUN 3aHATUN
JUIsL CBETOTEXHUYECKUX YCTPOMUCTB. IHTErpanbHbie
KOHTPOJUIEPHI [UIsl YIIPABJICHUS 3JIEKTPOIBUTATEIIIMHU.
WuTerpanbHble KOPPEKTOPH KOAPPHUIMEHTa MOIIHO-
CTH.
Bcero aynutopHbix 4acoB 12 — 8 — —
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Tabnuna 5 — Bunbl 3aHATHII 10 IUCHUIUIMHE U paclipeiesieHHe ayIUTOPHBIX YacoB (3aouHas opma 00ydeHUs )

HaumenoBanue
TeMBI (pazena)
JUCIUTIIMHBI

CopneprkaHue JEKIMOHHBIX 3aHITUI

TpyaoeMKoCcTh
B aK.4u.

Tempbl npak-
TUYECKHUX
3aHSITUN

TpyaoeMKoCTh,
B aK.4u.

Tema
1abOpaTOPHBIX|
3aHITHHN

TpynoeMKocTh
B aK.4.

IlaccuBHBIE
SJIEMEHTEI

CoBpeMeHHbIE PE3UCTOPHI Jisi TOBEPXHOCTHOTO MOH-
Taxka. Tunel, HOMEHKIaTypa, mapameTpbl, MPUMEHE-
Hue. COBpeMEHHbBIE TJICHOYHbIE U KEPAMUYECKUE KOH-
JIEHCATOPBI IS TOBEPXHOCTHOTO MOHTa)Ka. THIIBI,
HOMEHKJIaTypa, mapaMeTpsl, npuMeHenne. CoBpeMeH-
HbIE AJIEKTPOJIUTUYECKUE KOHJEHcaTopbl. Bomooxia-
xaaemble KoHaeHcaTopbl. AC — KOHIEHCATOPbl s
CUJIOBOM 3JIeKTpOoHUKH. DC — KOHAEHCATOPHI MJIs CHU-
JIOBOM BJIEKTPOHUKU. BapucTopsl.

0,25

v

deppoMarHuTHbI
€ KOMIIOHCHTBI

CoBpeMeHHbIE KaTyIIKU HWHIYKTUBHOCTU OOMIETO
Ha3HA4YCHMUS. COBpeMeHHBIe CHJIbHOTOYHBIC KaTYyIIKN
MHAYKTUBHOCTU. CUTHANIbHBIE KaTYIIKU WHAYKTUBHO-
ctu. [lpuemonepenaronue karymku tuna X/Y. Ilpu-
eMorepearonme Karymku tuna Z. deppurossie cep-
ACHHUKU. q)eppOMaFHI/ITHBIG IIOMEXOIIOAABIAOIINEC
IJIACTUHBI.

0,25

ITaccuBHBIE
3JIEMEHTHI U
KOMITOHEHTEI

0,25

Tpauchopmaro-
pbI

CoBpemenHbIe TpaHC(HOPMATOPHI 0OIIEro Ha3HAYCHUS.
CoBpeMeHHbBIE UMITYJIBCHBIE TpaHchopmatopsl. Peso-
HaHCHbIe TpaHchopmaropsl. Tpancpopmaroper GDT.
CoBpeMeHHbBIE TOKOM3MEPUTENIBHBIE TpaHC)OpMaTo-
pbl. O6paTHOXOA0BEIE TpaHchopmaTopsl. CUMMETpU-
pyromme TpaHcGhopMaTopBhl.

0,25

Hpoccenu u
GUIBTPHI

CoBpeMeHHBIE JIpocceny o0Iero HazHadeHus. BbI-
BosHble BU- 1 CBY-npoccenu. TokokoMneHCHpOBaH-
Hble Japoccenu. Jlpoccenu cuHGA3HBIX (QUIBTPOB.
Momnsie DMC-apoccenu st uisi OMHO- U Tpexdas-
HbIX cucteM. [IpoxomHbie GUIBTPHI A MIMH MHTA-
Husg. DMC-unsTpsl Ui 11l OJHO- U Tpexda3HbIX
CHUCTEM.

0,25

CoBpeMeH-
HBIC TPAHC-
(dbopmartopsl
U JIpoccenu

0,25
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YerpolictBa 0,25
Y KOMIIOHEH-
. MEMS — xomnoneHtsl. [TAB — xomnoneHTsl. Ouitb- o (byHKqu o
YcrpoiictBa HaJIbHOU
. . |TpBl Kepamuueckue. Kepamuueckue U TOHKOIIEHOY-
5 |byHKIMOHATBEHOU 0,25 NEKTPOHUKHU
N—— Hble BU — KOMITIOHEHTHI. l}besoaneKTqueCKHe KOM-
MMOHEHTHI. 3alIUTHBIE YCTPOUCTBA.
Jatuuku temnepatypsl. Jlatunku naBiaenus. Jlatuynku CoBpemeH- 0,25
BJIQXXHOCTH. JlaTYMKH ONTUYECKOrO0 W3JIyUYEHUS WH- HBIC TaTYUKHU
(dbpakpacHOro, BUJIUMOTO, yibTpaduoseroBoro. Jlar-
5 [TepBuunbie YUKU Pa3JIMYHBIX BHUJIOB M3JIYUEHHUS KPOME OINTHYE- 0.25
npeoOpaszoBarTenu |CKOro (paauo-, pEHTT€HOBCKOTO, 0, [3, Y U3IyYeHUus H ’
ap.). AKyCTHYECKUE NaT4YuKd MH(Pa3ByKOBOTO, CIIbI-
IIMMOTO U yJIbTPa3ByKOBOrO JuamnaizoHa. JlaTumku
TOKA.
Jatauku Jatuuku nonoxenusi. DHkoAepbl. ['mpockonsl. Jlat-
; |MEXaHMYECKHX  |MMKH IEpeMeIleHUs, JlaTuuku BUOpanuii U yJIapos. 0.25
MapaMeTpoB JlaTuyuKu CKOpPOCTH, YCKOPEHUSI, pa3roHHOCTH. JlaTuun- ’
00BEKTOB KM BMKeHUs. TeH30MeTpruecKue JaTurKH.
Knomnku, TymOmepsl, BBIKIIOYATETH, TMEPEKIIOYATEIH. CoBpeMeH- 0,5
Pazpembl: mpubopHble M KaOelbHBIE, JUISI MEYaTHBIX HBIC KOMMY-
1T, KIEMMHBIE KOJIOAKA U T.1. COBPEMEHHBIE DIIEK- TalMOHHBIC
TPOMAarHUTHBIE pelie: cab0TOYHBIE, POMEKYTOUHBIE, ycTponcrsa
) KoMMmyTannonHsl |cunoBble. TBepAOTENbHBIE pene i KOMMYTAalUuu 0.25 = HCCTBZ?;HKH
€ yCTpoiicTBa CWIIBHOTOUHBIX ILeneil. CoBpeMEHHbIE 3JEKTpoMar- ’
HUTHBIE TMyCKaTelld W KOHTaKkTophl. Pa3benuuutenw,
BBIKJIIOUATENM HArpy3Kd, aBTOMaTHYECKUE BBIKIIIOYA-
TENH.
Ceeromuoasl obOmiero HasHadyeHHs. COBpEMEHHBIC
) | Meroummxu cpera | F230Pa3PAAHbIE CHTHAILHBIE JIAMIIBL CoBpeMeHHbIE 0.25

CUTHAJIBHBIC JIaMIIbl HaKaJIWuBaHUS. CBer’prKI/IC n
MOIIHBEIC CBCTOAMWOAbLI OJIA HpI/I60pOB OCBCIICHMA.
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CoBpeMEHHBIE  Ta30pa3psAHbIE  JIIOMHUHECIICHTHBIC
JIaMIIBI JIJII IPUOOPOB OCBENICHHS (TpyOUaThie, KOM-
MaKTHBIE JIIOMUHECIEHTHBIC U Jp.). Jlammbl ¢ pasps-
JIOM BBICOKOH WHTCHCHUBHOCTH: PTYTHBIC, HATPHEBEIC,
KCeHOHOBBIE U T.. COBpeMEHHBIC JTaMITbl HaKaTUBa-
HUS JUIsl IPUOOPOB OCBEIICHUs (KPUIITOHOBBIE, KCE-
HOHOBBIE, TAJIOTEHHBIE U JIP.).

BrimpsimutenbHbie 1H0bI. BRIpMHUTETbHBIE CTOJIOBI. CoBpemeH-
ITonynpoBoaHUK
OBLLe HOTBL BeimpsimutensHbie OJ0KH U COOpKH. YHUBEPCAITbHBIE HbIE  TOJy-
ob11ero Y UMITYJIbCHBIC AUOJIbI. JIMOTHBIE MATPUIIBI B COOPKH. 0,25 MPOBOAHU-
Crabunurponsl. Crabuctopbsl. OrpaHu4UTENN HANPS- KOBBIE JHO-
Ha3HA4YCHUS
JKCHHSL. JIBI 0,5
ITonynpoBoauu-
JlaBuHHbIle auonabl. J[MOABI ¢ HAKOIUICHUWEM 3apsja.
KOBBIE JUO/1b]
I'enepatopsl myma. CBY-nuoasl. TyHHENbHBIE AMO- 0,25
CTICLHATILHOTO nbl. Obpaménnblie nuonapl. Bapukansl. BapakTopsl
Ha3HA4YCHMs - YOP - 2P - 24P PPl
Onronapsl B JUCKPETHOM W MHTETPAIbHOM HCIIOJIHE- CoBpeMeH-
HUU. THIBI, HOMEHKIIATypa, MApaMeTpbl, IPUMEHEHUE. HbIE
OnTomnaps! ®otopesuctopHsle onronapel. POTOAUOAHBIE OITO- 0,25 TPaH3UCTO-
napel. @oTtoTpaH3ucTopHblie onrtonapel. doroTHupu- pHI,
CTOpHBIE onTonapsl. Onropere. TUPUCTOPHI U
ONTOMNAPbI
CunoBble OUTONIAPHBIE TPAH3UCTOPHI C HU30JIUPOBAH-
HbIM 3aTBopoM. CunoBsie MOSFET — TpaH3uctopsl. 0,5
TpaH3uCTOpPBl C BBICOKOM MOJABH)KHOCTBIO 3JIEKTPO-
HOB. COBpeMEeHHbBIE OUTIONIIPHBIC TPAH3UCTOPHI 00IIIe-
TpaH3ucropsl p P p p Hl 0,5

ro npuMeHeHus. COBpEMEHHBIE MOJIEBBIE TPAH3UCTO-
pBl OOIIET0 MPUMEHEHHS: C YNPABIAIONUM p-n mepe-
XO0JIOM, C W30JUPOBAaHHBIM 3aTBOPOM. COBpEMEHHBIE
OJITHOTIEPEXOHBIE TPAH3UCTOPHI.
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Tupucropsl

3amupaembie Tupuctopbl (GTO-Gate-Turn-Off). 3a-
MUpaeMble TUPUCTOPHI, KOMMYTHPYEMBIC IO YIIpaB-
momemy  anekrpony  (GCT-Gate-Commutated
Thyristor). 3anupaeMbie THPUCTOPHI C HHTETPUPOBAH-
HeiM  ympasinenueM  (IGCT-Integrated — Gate-
Commutated Thyristor). 3anmpaemble THPHCTOPHI C
noneBbiM  yrpasneHuem (MCT-Cortrol Thyristor).
CuioBbIe ONTOTHPUCTOPHI UISI BBICOKOBOJIBTHBIX U
CHJIBHOTOYHBIX Ienei. Kiaccuyeckue THPHUCTOPHI
00II1ero MpUMEHEHUSI.

0,5

[udpossie
UHTETrpaibHbIC

MHUKPOCXEMBI

[{udpoBele HMHTErpaJbHBIE MHUKPOCXEMBI  OOIIEeTo
Ha3HauyeHUs. THIbI, HOMEHKIATYPA, IapaMeTpbl, MPHU-
MeHenue. [IJIMC. Tunbl, HOMEHKIIaTypa, IapaMeTpsl,
npuMeHeHue. Mukpornponeccopel U MHKpo-OBM.
MukpomnpoueccopHbple  KOMIUIEKTB.  MUKPOKOHTPOII-
nepel: AVR, PIC, Arduino, u T.1. 3amoMuHaronIme
ycrpoiicTBa: 3Y Ha OUIONSAPHBIX CTPyKTypax; 3V Ha
MOIT u KMOII ctpykrypax; 3Y va MHOII ctpykry-
pax. Mukpocxembel O3V u II3V. IlpuHuuns! opranu-
3allU{, THUIIbI, HOMEHKJATypa, MapaMeTpbl, IMpHUMEHe-
HUE.

0,5

CoBpemeH-
Hble 1Hppo-
Bble  MHTE-
rpajabHBIE
MUKPOCXEMBI

0,5

NHTerpanbusie
CXEMBI
aHaAJIOTOBBIX
YCUJIUTEIICH

HNHuTterpanbapie onepanuoHHbie ycwmmrenu: OV o006-
IIer0 IpUMeHeHHus; nperusuonnsie OY; ObIcTpoeii-
ctBytonue OY; mukpomoniaeie OY; MOUIHBIE U BbI-
cokoBobTHBIE OVY; HHTErpajbHble KOMIApaTOpPBI.
HNuTerpanbHbie U3MEpUTENbHBIE ycunuTenu. HHre-
rpajibHblE pa3Bs3bIBalolIde ycuiautTenu. WHTerpaib-
Hble TIpeoOpaszoBarenu Toka B Hampspkerwe (I1TH),
HanpspkeHus B Tok (IIHT), Hanpspkenust B Hanpsike-
nue (ITHH), comporuBnenuss B Hampsbkenue (IICH),
HanpsbkeHus B yactoty (ITHY), nanpsokenus Bo Bpe-
Mennbie uaTepBaisl (ITHB). UaTerpansusie ycunmre-
I HU3KOM 4YacToThl. VIHTErpajbHbIE YCWIHTEIU C
yrpaBiasieMbIM KO3 OUIIMESHTOM YCHUIICHUSI.

0,5

CoBpeMeH-
HBIC aHaJo-
TOBbIC HWHTE-
rpajbHbIC
MHUKPOCXEMBI

0,5
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7 | ®yHKIMOHAIIb-
HblE€  aHaJOro-
BbIE€ HHTErpaib-
HBIE CXEMBI

AHanoroBsle HHTErpajibHbIE CXEMBI ISl paaAHo-, TEJle-
BHUJCO- M 3BYKOBOW ammaparypbl. HTerpagbHbie Te-
HEpaTOpbl CUTHAJIOB paznudHoi (opmel, hopMupoBa-
tenu, ummyiabcHble AUC. Mukpocxembr CBY (Muk-
POBOJIHOBOI0) Auana3oHa. VHTerpaiabHbIE aHaIOro-
BbIE€ YCTPOWCTBA, JJIsI BBIIOJHEHUS MaT€MAaTHYECKHX
onepauuii. IHTErpajibHble aHAJIOINOBBIE KOMMYTATOPbI
CUTHAJIOB. VHTEerpanabHbple aHAJIOrOBbIE W3MEPUTENN
rnapamMeTpoB cUrHajgoB. COBpEMEHHbIE MHTETPaJIbHbIC
ITAIT u AL

0,5

8 | OyHKUMOHATBH
bIE NMC
IIPOMBILIICHHOU
NEKTPOHUKHU

WHTerpanbHble TOJCHCTEMBI UMITYJILCHBIX CTa0MIN3a-
TopoB U LIIMM-konTposepsl. UHTErpanbHble JTUHEH-
Hble cTabuau3aTopsl. MHTErpagbHble MOBBIIAIONIUE,
MOHIKAIOIIME W TOBBIIAOIIE-TIOHKAIONINE  UM-
MyJbCHBIE TpeoOpa3oBaTenu. MHKpOCXeMbl ApaiiBe-
poB nisi ynpasienusi IGBT—rpan3ucropamu u cuio-
BbiIMM MOSFET—tpan3ucropamu. CunoBble HHTEN-
JEKTyaJIbHbIE MOXYyJIA. HTerpasbHble MHKPOCXEMBI
JUIsL CBETOTEXHUYECKHUX YCTPOMUCTB. IHTErpanbHbie
KOHTPOJUIEPHI [UIsl YIIPABJICHUS 3JIEKTPOIBUTATEIIIMHU.
WuTerpanbHble KOPPEKTOPH KOAPQPHUIMEHTa MOIIHO-
CTH.

0,5

CoBpemeH-
Hble  (PYHK-
[IUOHAJIbHBIE

NUMC

0,5

CCTO ayJAUTOPHBIX 4aCOB
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6 ®OoHA OLEHOYHBIX CPEACTB /Ui NPOBEJAeHHMS TEKYIIero KOHTPOJIA
yCIIEBAEMOCTH M NMPOMEKYTOYHON aTTeCTAMU IO UTOraM OCBOCHHUSI NUCIHU-
IINHBI

6.1 Kputepuu oneHUBaHUs

B coorBercTBuM ¢ llonoxeHnem 0 KpEAUTHO-MOJYJIBHOW CUCTEME OpraHMU-
3alUn 00pa3oBaTEILHOIO npoiecca OI'bOY BO «doHl ' TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred modu
L.pdf) mpu onenuBaHuM CHOPMUPOBAHHOCTA KOMIETEHIIUN MO MUCIUILINHE WC-
nosbs3yercs 100-6amipHas mkana.

[TepeyeHh KOMIETEHITUN IO TUCIUIUIMHE W CIIOCOOBI OIICHWBAHUS 3HAHHMA
IpUBEICHBI B TabuIe 6.

Tabmuma 6 — [lepeyeHb KOMITETEHIIUN MO AWCIUIUIMHE U CIIOCOOBI OIICHUBAHUS
3HaHUU

Kon n HanmeHoBauue Cnoco0
O1eHOYHOE CPEICTBO
KOMIIETEHIIUHA OLICHUBAHUA
KoMILJIEKT KOHTPOJIUPYIOIIIUX
MIK-1, TIK-3 DK3aMeH POJIPYIOLL
MAaTepUaJIOB JJIsl DK3aMEHa

Bcero no tekymieit pabote B ceMecTpe CTyIeHT MokeT HaOpath 100 Gasios,
B TOM YHCIIE:

— YCTHBIH OMPOC Ha KOJJIOKBUYMax — Bcero 40 0asios;

— IpaKkTUYecKue paboTsl — Bcero 60 6amios.

DK3aMeH MPOCTABIISETCS aBTOMAaTUYECKH, €CIIM CTYACHT HaOpas Mo TeKylleH
pabore He MeHee 60 OamioB. MUHUMABEHOE KOJIMYECTBO OAJLIOB MO KAXIOMY U3
BUJIOB TeKylIeH paboThl coctasisieT 60% 0T MaKCUMaJIbHOTO.

VYCTHBINA 3K3aMEH MPOBOAMUTCS IO BOIPOCaM, MPECTaBICHHbIM Huke. CTy-
JICHT MOJIy4aeT JBa BOIPOCA U3 MPUBEACHHOTO nepeyHs. OTBET Ha Kax /bl BOIIPOC
onieHuBaerca u3 50 6amnoB. Pe3ynpraT sk3amena (Makcumym 100 GamioB) ompe-
JensgeTcs Kak cymMMa 0ajiioB 3a OTBETHI.

[lkana oreHUBaHUS 3HAHWH MPHU MPOBEICHUHN MPOMEKYTOYHON aTTECTAIHH
npuBeAeHa B Tadbauue 7.

Tabmuua 7 —IlIkana onieHUBaHUS 3HAHUU

Cymma 6asuioB 3a Bce BUBI yIeOHOM OrneHka o HAlIMOHAJIBHOM IIKaJe
JESTEITbHOCTH 3a4€T/9K3aMEH
0-59 He 3auTeHO0/HEY10BIECTBOPUTEIHHO
60-73 3a4TeHO/yA0BJICTBOPUTEIHHO
74-89 3auTeHo/XopoIo
90-100 3auTeHO/OTIIMYHO



https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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6.2 JlomaiHee 3ajaHue

B kauecTBe noMamiHero 3ajlaHusi, UCHOJIb3ySl PEKOMEHIOBAHHYIO JIUTEPATY-
pY, CTYACHTHI BBITIOJHSAIOT pabOTy HaJl COCTaBICHUEM KOHCIEKTa W3YYEHHOI'O Ma-

TepHaa.

6.3 Tembl nu1s1 pedpepaToB (Mpe3eHTANMd) — MHANBUAYAJbHOE 3a/1aHHE

6.4 OueHo4YHBbIE CPEACTBA JJIA CAMOCTOATEIBLHOM PA0OTHI M TEKYIIET0

KOHTPOJISl YCIIEBAEMOCTH
Bonpocwi k xonnoxeuymy 1

Tema 1. Ilaccusmnvie snemenmol

1) CoBpeMeHHbIE PE3UCTOPHI AJI TIOBEPXHOCTHOIO MOHTAXA.

2) CoBpeMEHHbIE IJIEHOYHBIE U KEPAMUYECKUE KOHAEHCATOPHI ISl TIOBEPX-
HOCTHOT'O MOHTaXa.

3) CoBpeMEeHHbIE ANEKTPOTUTHUECKUE KOHIEHCATOPHI.

4) BonooxmaxaaeMble KOHIEHCATOPHI.

5) AC — koHJeHCaTOPHhI 17151 CUIIOBOM AJIEKTPOHUKH.

6) DC — KoHeHCaTOphl AJIs CUIIOBOM 3JIEKTPOHUKHU.

7) Bapucropsl.

Tema 2. @eppomazHummble KOMROHEHMbL

1) CoBpemMeHHbIE KaTYIIKA WHAYKTUBHOCTH OOIIETO Ha3HAYCHUSI.

2) CUbHOTOYHbBIE KATYIIKWA UHYKTUBHOCTH.

3) CurHanbpHble KaTyIIKH UHAYKTUBHOCTH.

4) Ilpuemonepeaaromue katymku tuma X/Y.

5) I[Ipuemonepenaroniye KaTyImKy TUTIA Z.

6) @eppUTOBBIE CEPIACUHUKU.

7) ®eppoMarHuTHHIE TOMEXOTMO/IABIISIIOIINE TIJIACTUHBI.

Tema 3. Tpancghopmamopwi

1) CoBpeMeHHbIe TpaHCcHOpMATOPBI OOIIETr0 HA3HAYCHHUS.

2) CoBpeMEHHbIE UMITYJILCHBIE TPAHC(HOPMATOPHI.

3) PezonaHncHbIe TpaHCHOpMATOPHI.

4) Tpancdopmatopst GDT.

5) CoBpeMeHHbIE TOKOM3MEPHUTENbHBIE TPAHC(HOPMATOPEI.

6) O6paTHOXO0/I0BBIE TPAHC(HOPMATOPEI.

7) CuMMeTpHpyIOIIHe TpaHCPOPMATOPHI.

Tema 4. [[poccenu u punompoi

1) CoBpeMeHHbIE APOCCeN O0IIero Ha3HaYEHUSI.

2) BeiBogusie BU- u CBY-apoccenu.
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3) TokOKOMIIEHCUPOBaHHBIE JPOCCETH.

4) Jlpoccenu cuHdaszHbIX GUITBTPOB.

5) Mourubie DMC-apoccenu a1 1151 OHO- U TpeX(ha3HbIX CUCTEM.
6) I[Ipoxoanbie PUIBTPHI IS IITUH TATAHUS.

7) OMC-bunbTpsl 11 7151 OTHO- U TPeX(Pa3HbIX CUCTEM.

Tema 5. Ycmpoiicmea (hyHKYUOHANbHOU NeKMPOHUKU
1) MEMS — KOMITOHEHTHI.
2) IIAB — KOMIIOHEHTHI.
3) OunbTpbl KEpaMUYECKHUE.
4) Kepamuueckue u TOHKOIIEHOUYHbIE BU — KOMITIOHEHTHI.
5) [Ipe30n1eKkTpuuecKrue KOMIOHEHTHI.
6) 3alUTHBIE YCTPOICTBA.
Tema 6. Ilepsuunvle npeoopazosamenu
1) Jatuuku TemnepaTypsbl.
2) JlaTuuku gaBIEHUA.
3) daTuyMku BIaXHOCTH.
4) JlaTuuKy ONTHYECKOTO U3Iy4YeHUs] HH(PAKPACHOTO, BUJIUMOTO, YiIbTpadu-
0JIETOBOTO.
5) JlaTyuku paznuyHBIX BUAOB H3IIyYEHUS KPOME ONTHYECKOro (paauo-,
PEHTTEHOBCKOTO, 0., 3, Y U3JIy4eHUS U Ap.).
6) AKycTUYECKHE TaTYMKU WH(PA3BYKOBOTO, CIBIIIMMOIO U YJIbTPa3ByKOBO-
ro Juana3oHa.
7) datuuku TOKA.
Tema 7. Jlamyuxu mexanuueckux napamempos oo6vbeKmos
1) JlaTuynku 1moJI0KeHUsI. DHKOJIEPHI.
2) I'mpockorsl.
3) JlaT4uKu NepeMEILECHHUS.
4) Jatunku BuOpauuii U y1apos.
5) JlaT4uKu CKOPOCTH, YCKOPEHHUS, PA3TOHHOCTH.
6) JlaTunku ABUKEHUS.
7) TenzomMeTpudecKre TaTUUKH.
Tema 8. Kommymayuonnsle ycmpoucmea
1) KHomnku, TyMOn€epbl, BBIKIOYATENN, TEPEKTIOYATENH.
2) Pa3bemsbl: pubopHbIE U KaOeNbHbIE, ISl MeYaTHBIX TUIAT, KIEMMHbIE KO-
JIOJIKH.
3) CoBpeMeHHbIE 3IEKTPOMArHUTHBIE pelie: ClIa00TOYHbIE, TPOMEKYTOUHBIE,
CUJIOBBIE.
4) TBepaoTenbHbIE peiie ISl KOMMYTAIMH CUJIbHOTOYHBIX LIETICH.
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5) CoBpeMeHHBIE JIEKTPOMArHUTHBIC IyCKATEIN U KOHTAKTOPBHI.

6) PazbenuHuTENN, BBHIKIIOYATEIN HATPY3KHU, AaBTOMATUYECKUE BBIKIIIOUATEIH.

Tema 9. Ucmounuku ceema

1) CBeToauoanl 00IIETO Ha3HAYCHUS.

2) CoBpeMeHHbIE Ta30pa3psAHbIE CUTHAIBHBIC JTAMIIBI.

3) CoBpeMEHHbIE CUTHAJIbHBIE JJaMITbl HAKAIMBAHUS.

4) CBepXbspKHe U MOIIHbIE CBETOAHOABI AJIs1 TPUOOPOB OCBEILICHUSI.

5) CoBpeMeHHbBIC Ta30pa3psAHbIC JTIOMUHECIICHTHBIC JaAMIIBI JIJIsi TPUOOPOB
OCBEIIICHHUS.

6) Jlamnbl ¢ pa3psiioM BBICOKOW MHTEHCUBHOCTU: PTYTHBIE, HATPUEBbIE, KCe-
HOHOBBIE.

7) CoBpeMEeHHbIE JIaMITbl HAKAJIMBAHUS J1J11 TPUOOPOB OCBEILICHHUS.

Bonpocut k konnokeuymy 2

Tema 10. Ilonynposoonuxogvie 0uo0vl 00We20 Ha3HAUeHUs.

1) BelpssMUATENBHBIE THOABI.

2) BempsimutenbHbIe CTOOBI.

3) BeinpsiMmuTenbHbIe OJIOKH U COOPKH.

4) YHuBepcaJIbHbIE U UMITYJIbCHBIE JUO/IBI.

5) Anoaubie MaTpUILl U COOPKH.

6) CTaOMINTPOHBI.

7) CtabucTopsl.

8) OrpaHnuuTENN HANPSIKEHUS.

Tema 11. IlonynpooOoHuxogwvie 0uoovl CneyuaibHo20 HA3HAYEHUs.

1) JIaBUHHBIE TUOBI.

2) duonpl c HAKOTUIEHHEM 3apsijia.

3) 'enepaTopsl 1ryma.

4) CBU-auoabl.

5) TyHHENbHbBIE TUO/BI.

6) OGpatéHHbIe TUOIBI.

7) Bapukansl.

8) BapakTtopsil.

Tema 12. Onmonapwi

1) Onrronapsl B JUCKPETHOM M MHTETPATbHOM HCIIOJTHEHUH.

2) Turbl, HOMEHKJIATypa, [IapaMeTphl, IPUMEHEHNE.

3) ®OTOPE3UCTOPHBIE ONMTOMAPHI.

4) ®oToaMOAHBIE ONITONAPHI.

5) @OTOTPAH3UCTOPHBIE OMTOMAPHI.

6) @OTOTHPUCTOPHBIC OMTOTAPHI.

7) OnToperne.
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Tema 13. Tpansucmopwi

1) Cunossie IGBT-Tpan3ucTopsl.

2) CunoBbie MOSFET-TpaH3ucTOpHI.

3) TpaH3UCTOPHI C BBICOKOU MOJBUKHOCTHIO AJICKTPOHOB.

4) CoBpemMeHHbIE OUTIONISIPHBIE TPAH3UCTOPHI OOIIET0 MPUMEHEHHUS.

5) CoBpeMeHHBIE MOJEBBIE TPAH3UCTOPBI OOLIEr0 MPUMEHEHUS: C YIPaBJIs-
IOLUM P-N IEPEXOJOM, C U30JUPOBAHHBIM 3aTBOPOM.

6) CoBpeMEHHbIE OJHONIEPEXOIHBIE TPAH3UCTOPHI.

Tema 14. Tupucmopul

1) 3anupaemsie Tupuctopsl (GTO-Gate-Turn-Off).

2) 3anupaeMble TUPUCTOPBI, KOMMYTHPYEMBIE MO YIPABIISIONIEMY 3JIEKTPOAY
(GCT-Gate-Commutated Thyristor).

3) 3amupaemble TUPUCTOPBI C HUHTErpupoBaHHbIM ympaBiaeHueMm (IGCT-
Integrated Gate-Commutated Thyristor).

4) 3anupaembie THpUCTOpHl ¢ ToseBbIM ympasienuem (MCT-Cortrol
Thyristor).

5) CusioBble ONITOTUPUCTOPHI IJIsl BBICOKOBOJIBTHBIX U CUJIBHOTOUHBIX LIETIEH.

6) Kitaccuueckuie THpUCTOPBI OOLIEr0 TPUMEHEHUSI.

Tema 15. L{ughposvie unmeepanvhbvie MUKpocxemol

1) HudpoBsie nHTErpaIbHBIE MUKPOCXEMBI OOIIET0 Ha3HAYEHUA. THIIbI, HO-
MEHKJIATypa, MapaMeTpbl, TPUMEHECHHUE.

2) IIAC. Tumbl, HOMEHKIaTypa, TapaMeTpbl, IPUMEHEHHUE.

3) Muxkpomnporueccopsl 1 MUKpo-OBM.

4) MuUKpOIpOLIECCOPHBIE KOMILJIEKTBHI.

5) Muxkpoxkontposiepsl: AVR, PIC, Arduino, u T.1.

6) 3anomuHaromme ycrpoiictBa: 3Y Ha OMNOJSPHBIX CTPYyKTypax; 3Y Ha
MOII u KMOII ctpykrypax; 3Y na MHOII ctpykTypax.

7) Muxkpocxembl O3Y u I[13Y. [IpuHuMnsl opraHu3anuu, TUMbI, HOMEHKJIATY-
pa, mapaMeTphbl, IPUMEHEHHUE.

Tema 16. Humeepanvrvle cxemvl aHAI0208bIX YCUIumenet

1) WnterpansHbie omepanuoHHble ycunutenu: OY oOuiero npuMeHeHHs;
npenusuoHHeie OVY; OwbicTponeiictBytomue OY; mukpomoinabie OY; MoIiHbIe U
BBICOKOBOJIbTHBIE OVY; HHTErpaIbHbIE KOMITAPATOPHI.

2) NHTerpaiibHble U3MEPUTEIbHBIC YCUITUTENH.

3) NHTerpanbHble pa3BsA3bIBAIOIINE YCUITUTEIN.

4) Unrerpanbubie npeodpazoBatenu Toka B Hanpspokenue (I1TH), mampsixe-
Hus B Tok (ITHT), nanpspkenus B nanpsokenue (ITHH), conpotuBnienus B Hanpsike-
Hue (IICH), nanpsbxkenus B yactory (IIHY), HanpsixkeHuss BO BpeMEHHbIE HHTEPBa-
awl (ITHB).
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5) UHTerpanbHble yCUIUTENN HU3KOW YaCTOTHI.

6) nTerpasibHble yCWIINTENN € YIIPABISAEMbIM KO (HUIIMEHTOM yCUIICHUS.

Tema 17. DynKkyuoHatvHble AHAI0206ble UHMESPATIbHBLE CXEMbl

1) AHanoroBble UHTErPAIBHBIE CXEMBI JJIs pauo-, TEJe- BUAEO- U 3ByKOBOU
anmnaparypsbl.

2) NuTerpanbHble TeHEpaTOpbl CUTHAIOB pa3iuyHON (HopMbl, popmupoBaTe-
u, umnyJibcHble AUC.

3) Muxkpocxembsl CBY (MUKPOBOJIHOBOT0) TMAMa30Ha.

4) UnrterpanbHble aHAJIOTOBBIE YCTPOWCTBA, UIsl BBINOJIHEHUS MaTeMaTUye-
CKHUX OIlepaLui.

5) UnTerpanbHble aHAJIOrOBblEé KOMMYTATOPbI CUTHAJIOB.

6) aTerpanbHble aHAJIOTOBBIC U3MEPUTEITH TIApaMETPOB CUTHAJIOB.
7) CoBpemennbie naTerpaibubie LIAIT u ALIIT.

Tema 18. @ynxkyuonanvuvie UMC npombiuinenHou 31eKmpoHUKy

1) UaTerpanbHbie MOACUCTEMBI HMIYJIbCHBIX cTabunmu3zaropoB u IIINM-
KOHTPOJUIEPHL.

2) UnrterpanbHble TUHEIHbIE CTA0OUIN3ATOPHI.
3) MUWHrerpasibHble MOBBINIAIONIME, TMOHWKAIOIIUE M MOBBIIAIOLIE-
MOHMKAIOUIUE UMITYJIbCHBIE TPE0OPA30BATEINH.

4) Mukpocxemsl apaiiBepoB s yrpasienus IGBT—rpan3uctopamMu U cuiio-
BbiIMH MOSFET—tpan3ucropamu.

5) CuiioBble HHTEIIEKTYaIbHBIE MOTYJIH.
6) MuTerpanbHble MUKPOCXEMBI JIJI1 CBETOTEXHUYECKUX YCTPOUCTB.

7) VaTerpaibHble KOHTPOJUIEPHI IS YIIPABJICHUS JIEKTPOIBUTATEIISIMH.
8) NHTerpaibHble KOPPEKTOPHI KOIPHUITMEHTA MOIITHOCTH.

[Iprmepsl TECTOBBIX 3aJaHUN KOJJIOKBUYMOB:

1. YTo Takoe AMHAMUYECKHUE MOTEpU?

a) [Torepu, 00yclIOBIECHHBIC U3MEHEHUEM BXOIHOTO HAIPSKEHUS CTA0MIIH-
3aTopa;
0) [ToTepu, 00ycnoOBICHHBIEC IEPEKITIOYEHUEM CUIIOBBIX KITIOUEH CXEMBI;
(6epHo)
B) [loTepu, 00ycrnoBIEHHbIE U3MEHEHUEM TOKA HAarpy3KH.

2. YTo Takoe CTaTUYECKUE MOTEepU?
a) [lotepu, 00ycnoBieHHBIE TPOTEKAHNEM TOKA B CUJIOBBIX KITIOUAX; (6€PHO)

0) [ToTepu, 00ycIOBICHHBIC IEPEKITIOUYEHUEM CHUIIOBBIX KITIOUEH CXEMBI;
B) [loTrepn, 00yCIIOBICHHBIE CTATUYCCKUM HAMPSIKECHUEM.
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3. Ha quarpamMme KOMMYTHUPYEMOM MOUTHOCTH PA3IMYHBIX CUIIOBBIX KITIO-
4eil 0T 4acTOThl, 001aCTh ¢ HOMEpPOM 1 3aHMMAIOT CUJIOBBIE KITFOUM TUIIA!

S, BA

T g | a) Tupucrtop ogHoonepanronHsii SCR (6epho)

0) Tupuctop 3anupaemsiiit GTO

B) Tpansucrop IGBT

| 1) Tpansucrop MOSFET

4. Ha nuarpamMme KOMMYTHUPYEMOM MOILITHOCTH PA3JIMYHBIX CUIIOBBIX KITO-
4eil 0T 4YacTOThl, 001aCTh C HOMEPOM 2 3aHMMAIOT CUJIOBBIE KIIFOUU THUIIA!

a) Tupuctop ogHoonepanroHHblii SCR

0) Tpausucrop MOSFET

B) Tpansuctop IGBT

ol — | 1) Tupuctop 3anupaembliit GTO (eepno)

5. Ha auarpaMMe KOMMYTHUPYEMOM MOIITHOCTU Pa3IUYHBIX CUIIOBBIX KITIO-
4eil 0T 4acTOThl, 001aCTh C HOMEPOM 3 3aHMMAIOT CUJIOBBIE KIIFOUM TUIIA!

S, BA
10 T T ‘

a) Tupuctop ogHoonepanroHHblii SCR

0) Tpauzucrop IGBT (sepno)

B) Tupucrop 3anupaemsiii GTO

ol M| 1) Tpansuctop MOSFET

6. Ha amarpamMmMe KOMMYTHPYEMOW MOITHOCTU Pa3IUYHBIX CHUIIOBBIX KITIO-
9eil OT 9YaCTOThI, 001aCTh C HOMEPOM 4 3aHMMAIOT CHJIOBBIE KITFOUU THUTIA!

S, BA
10 T T ‘

a) Tupuctop ogHoonepanroHHblii SCR

6) Tupuctop 3anupaemsiiit GTO

B) Tpansucrop MOSFET (sepno)

10
10 100 100 10° 10° 10° 10

r) Tpanzucrop IGBT

7. A6b6peBuatypa ZCS 00603HauaeT KOMMYTAIUIO (MIEPEKITIOUCHUE) TPaH3H-
CTOpa IpHU HYJIEBOM ...7

8. Ab6OpeBuarypa ZVS o003HayaeT KOMMYTAIUIO (IEPEKITIOYEHUE) TPAH3H-
cTopa
IIPU HYJIEBOM ... ?

9. Ha coBpemMeHHOM 3Tare pa3BUTHSI MPOU3BO/ICTBA CUIIOBBIX TIOJIYIIPOBO/I-
HHUKOBBIX MPUOOPOB HanOoJIee MEPCICKTUBHON CUMTASTCS TEXHOJIOTHS IPOU3BO/I-
CTBa HAa OCHOBE....7
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10. TTo mexxnyHapoanoit knaccuduxarmu, YI'O kakoro cuaoBoro Kiroya
M300paKEHO Ha PUCYHKE :

N

11. o mexaynaponnoit knaccudukammu, YI'O Kakoro cuaoBOro Kioda

n300paKEeHO HA PUCYHKE :

12. Ilo mexayHapoaHoi kinaccuduxanuu, ¥Y1'O kakoro CHI0BOro Kiroua
M300paKe€HO HA PUCYHKE :

K(C)

3(G)

3(E)

13. Ilo mexaynaponnoit knaccupukammu, YI'O Kakoro cuaoBOro Kioya
1300pak€HO Ha PUCYHKE :

S

14. Ha BpemeHHOM TuarpaMme U3MEHEHUSI MOLTHOCTH CHJIOBOTO KJTF0Ua
IGBT B nporecce NepeKItoYeHns: ¢ HoMepoM 1 0003HaueH y4acTOK KOTO-
pBIi OnpeiesiieT MOIIHOCTD:

—
Time

15. Ha BpemeHHOI AuarpaMme U3MEHEHHUSI MOIIHOCTH CHIJIOBOTO KJIK0Ua
IGBT B nporecce NepeKItOYeHnsi C HOMEpOM 2 0003HaUYEH y4acTOK KOTO-
PBIM OIPENEIIET MOITHOCTD:

v

Time ™

16. Ha BpemeHHOI JuarpaMMe U3MEHEHHS MOLITHOCTH CHJIOBOT'O KJIH04a
IGBT B nipoliecce NepeKItoueHs: ¢ HoMepoM 3 0003HaYeH y4acTOK KOTO-
PBIM OIPEIEIIIET MOITHOCT:

Time
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17. Ha BpeMEHHBIX AHarpaMMax U3MEHEHHs TOKA U HAINPSKEHUS] CUIIOBOTO
kioua /GBT B poliecce nepekiitoueHrs ¢ HomepoM 1 0003HayeH yuyacTok
KOTOPBIHN ONpeesieT Npolecc (COCTOsTHUE KITI0Ya):

i i evie [t
hr_\mu,%—
}_ ; ‘I"L -

18. Ha BpeMEeHHBIX quarpaMMax M3MEHEHHUS TOKa U HaNpsHKEHUsI CHIIOBOTO
kitoya /GBT B mpoliecce NepekItoueHus: C HoMepoM 2 0003HaYeH y4acTOK

KOTOPBIN OMNpeesieT mMpolecc (COCTOSTHUE KITI0Ya):
i /u. ce

19. Ha BpemMeHHBIX AuarpaMMax U3MEHEHUs TOKA U HAMPSKEHUsI CUIIOBOTO
kitoua /GBT B poliecce nepekitoueHrs ¢ HoMepoM 3 0003HaYEeH Y4acTOK

KOTOPBIN ONpeIessieT Mpolecc (COCTOSTHUE KITI0Ya) :
i /u. ce

20. Ha BpeMeHHBIX AuMarpaMMax U3MEHEHHs TOKa U HAMPSKEHUS CUIIOBO-
ro kimo4da /GBT B nipoliecce NepeKItoueHus: ¢ HoMepoM 4 0003HaueH yva-
CTOK KOTOPBIH ONpeAesisieT Nporecc (COCTOSIHUE KITI0Ya) :

6.4 Boripocs! 17151 NOATOTOBKH K IK3aMEHY

1) Uto npencTaBistoT co00il COBpEMEHHbBIEC PE3UCTOPHI?

2) Uto Takoe COBpEMEHHBIE MJICHOUYHbIE U KEPAMUYECKUE KOHJEHCATOPHI?
3) Kak ycTpoeHbl COBpEMEHHBIE JIEKTPOTUTHYECKUE KOHEHCATOPHI?

4) Yto Takoe BOJOOXJIaXkJaeMble KOHJIEHCATOPHI?

5) Uro coboit npenctaBisitoT AC — KOHJACHCATOPHI JJ1s1 CUJIOBOM JICKTPOHUKH?
6) Uro takoe DC — xoHAEHCATOPHI JIJIs1 CUIIOBOM 3JIEKTPOHUKH?

7) Uto npencTaBisitoT co00il COBpEMEHHbBIE BApUCTOPHI?

8) UTo Takoe COBPEMEHHBIE KAaTyIIKU UHAYKTUBHOCTH?

9) Uto coboit npeACTaBIAIOT CUIbHOTOUYHbIE KaTYIIKA UHAYKTUBHOCTH?
10) Yto Takoe cUrHAJIbHbIE KATYIIKA HHIYKTUBHOCTH?

11) Yro Takoe nmpuemMornepeaaronye kaTymku taumna X/Y?

12) Yto co6oii mpeacTaBiIsioT IPUEMOTIEPEIAI0IINE KaTYIKK TUra 7?7
13) Urto Takoe GpeppuTOBBIC CEPACHHUKHU?
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14) Yto npexacrapisitoT coboit heppoMarHuTHbIE TOMEXOIOIABISIONIUE TI1a-

CTHUHBI?

15) Yto Takoe coBpeMeHHbIe TpaHC(HOPMATOPhI OOIIEro Ha3HAYCHUS ?
16) Uto coboif mpeacTaBisitoT COBPEMEHHBbIE UMITYJILCHBIE TpaHCchOopMaTo-

pb1?

17) Yto Takoe pe3oHaHCHbBIE TpaHC(HOpMATOPHI?

18) Yro Takoe Tpanchopmatopst GDT?

19) Yrto mpeactaBisitoT co00il COBPEMEHHBIE TOKOU3MEPHUTENIbHBIE TpPaHC-
dbopmatopsi?

20) Yro Takoe 0OpaTHOXOI0BBIE TPAaHCHOPMATOPHI?

21) Yrto co0oii mpeacTaBIsiOT CUMMETPUPYIOIITUE TpaHCPOPMaTOPHI?

22) Yrto Takoe apocceny 001Iero Ha3HaYeHUs ?

23) Yro npencraBisitoT coboit BeiBogHbIe BU- 1 CBY-apoccenn?

24) Yto Takoe TOKOKOMIIEHCUPOBAHHBIE Apoccenn?

25) Yrto coboii mpeacTaBistoT apoccenu cuHpa3HbIX GUIBLTPOB?

26) Uto takoe momHbsie IMC-npoccenu 1jist OTHO- U TpeX(Pa3HbIX CUCTEM?
277) Yto npencTapisitoT cO00M MPOXOoAHbIE (PUIBTPHI 1S IIIMH MUTAHUS?
28) Uto takoe OMC-unbTpshl 1151 OTHO- U TpeX(Pa3HbIX CUCTEM?

29) Uto coboit npeacranisitor MEMS — KOMIIOHEHTHI?

30) Yto Takoe ITAB — KOMIIOHEHTHI?

31) Yto npencrapisitoT co00i PUIbTphl KepaMuueckue?

32) Yto Takoe kepaMruecKue U TOHKomieHOYHble BU — KoMOHEHTHI?

33) Uto coboii mpeACTaBISIOT MbE303JEKTPUIECKUE KOMITOHEHTHI?

34) Yo Takoe PyHKIIMOHAIIbHBIE JIEKTPOHHBIE 3aIIUTHBIC YCTPOHCTBA?
35) Yrto npeacTaBisiOT COO0M TaTYMKU TEMITEpaTyphl?

36) Uto Takoe 1aTuYuKu JaBICHUS?

37) Uto coboii mpeICTaBISIOT JaTYUKH BIAXKHOCTH ?

38) Uro Takoe JAaTYMKU ONTHUYECKOTO M3Ty4deHHs (MHPPAKPACHOTO, BUIUMO-

ro, yIbTpaduonaeToBoro)?

39) Uto mpeAcCTaBIAIOT COOON MATYUKHU PA3IUYHBIX BUIOB H3ITYUCHHS] KpOME

OTITHYECKOTO (paguo-, PECHTTEHOBCKOTO, O, [3, Y M3IIy4eHUS U 1Ip.)?

40) Yto Takoe aKyCTUYECKUE JATYNKH HHPPA3BYKOBOTO, CIABIIIMMOTO U YiIb-

Tpa3ByKOBOIO JlMara3oHa?

41) Yto coboil mpeACTaBIAIOT JATYUKUA TOKA?

42) Uto Takoe TaTYUKH MOJTOKECHHS?

43) Uto npeacTaBisitoT CO00M SHKOAEPHI?

44) Yto Takoe TUpOCKOIIbI?

45) YUto co0oil mpeACTaBIAIOT JaTYUKU TTepEMEIICHUS ?

46) Uto Takoe AaTYMKU BUOpALUil U y1apoB?

47) Uto npeacTaBisitoT COO0M TaTYUKU CKOPOCTH, YCKOPEHUS, Pa3TOHHOCTH?
48) Uto Takoe JaTYMKHU JBHYKEHUS ?

49) Yto co0oil mpeACTaBIsAIOT TEH30METPUUECKUE TATUUKHU ?

50) Yto Takoe KHOTKH, TYMOJEpbI, BRIKITIOYATEIN, IEPEKITI0YaTe N ?

51) Yro mpeacTaBistoT coboi pazbeMbl: TpUOOpHBIE U KaOeIbHBIE, IS TIe-
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YaTHBIX TUTAT, KIIEMMHBIC KOJIOIKH?

52) Uto Takoe COBpPEMEHHBIC JIEKTPOMATHUTHBIE peJie: CIIa00TOYHBIE, MPO-
MEXYTOYHBIE, CUIIOBBIE?

53) Uto coboit mpeaAcTaBiIsiOT TBEPAOTEIbHbBIC peJie Il KOMMYTAllMU CHJIb-
HOTOYHBIX 1ETEi?

54) Yto npeacTaBisitoT COO0M COBPEMEHHBIE AJIEKTPOMArHUTHHIE MyCKaTeIn
Y KOHTAKTOPbI?

55) YUto npeacTaBiisitoT cOO0M pa3beIMHUTEIN, BBIKIIOYATEIM Harpy3KH, aB-
TOMATHYECKHE BBIKITIOUATEIH ?

56) Urto Takoe CBETOAMO bl 00IIIero Ha3HAYCHUS?

57) Uto co0oil mpeAcCTaBiIsSIOT COBPEMEHHBIC T'a30pa3psIHbIE CUTHAJbHBIC
JIAMIIbI?

58) Uto Takoe COBpEMEHHBIE CUTHAIBHBIE JIAMIIbI HAKAJIMBAHUSA?

59) Uro mpencrtaBisitoT coOOM CBEPXBAPKUE U MOITHBIE CBETOAMOJBI IS
puOOPOB OCBEIICHUSA?

60) Uto Takoe COBpEMEHHBIE ra30pa3psAHbIC JIIOMUHECIICHTHBIE JIAMIIBI JJIsI
npuOOPOB OCBEILIEHUA?

61) Yro coboii npeacTaBistoT JIaMIIbl C Pa3psiioM BbICOKOM MHTEHCHUBHOCTH:
PTYTHBIC, HATPHEBBIC, KCCHOHOBBIE?

62) Uto Takoe COBpEMEHHBIE JIaMIlbl HAKaJIMBaHUA sl MPUOOPOB OCBEIIIE-
HUs?

63) Uto mpeacTaBisiOT cOO0H BBIMPSIMUTEIbHBIC JAHOJIBI, CTOJIOBI, OJIOKH U
coopku?

64) Uto Takoe yHUBEpCAIbHBIE U UMITYJILCHBIE TUObI?

65) Uto coboii mpeACTaBIsIOT JUOIHBIE MATPUIIBI U COOpPKU?

66) Uto Takoe CTaOMIIMTPOHBI U CTAOKUCTOPHI?

67) Uto npeacTaBistoT COOOM OTpaHUYUTENIA HAIPSKEHUS?

68) UTo Takoe JJaBUHHBIC JUOIBI?

69) Uto co0oii mpeaCTaBISIOT JUOIBI C HAKOTUICHHEM 3apsiaa?

70) YUto Takoe reHepaTopsl mryma?

71) Urto nmpencramusitor cooori CBY-mnomp1?

72) Uto Takoe TYHHEJIbHbIC TUObI?

73) Uto co0oii mpeacTaBisioT 0OpamEHHbIe JUOIbI?

74) Yto Takoe BapuKamnbl?

75) Uto nipeacTaBisioT cOO0M BapaKkTOPhI?

79) Uto Takoe onronapbl B AUCKPETHOM M UHTETPATIbHOM HUCIIOTHEHUU?

77) Uto Takoe (pOTOPE3UCTOPHBIC ONITONAPHI?

78) Uto coboit mpencTaBistoT POTOIUOIHBIE ONTOMAPHI?

79) Uto Takoe GOTOTPaH3UCTOPHBIEC ONTOIAPHI?

80) Uro mpeacTaBisitoT co00i (HOTOTUPUCTOPHBIEC ONITOIMAPHI?

81) Uro Takoe ontopesne?

82) Urto coboit npencrasistoT cunosie IGBT-tpan3uctopsi?

83) Uro Takoe cusioBbie MOSFET-tpan3uctopsi?

84) Urto mpeAcCTaBISIIOT COOOM TPAaH3UCTOPHI C BBICOKOW TOJBUKHOCTHIO
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JIEKTPOHOB?

85) Uto Takoe coBpeMeHHbIE OUMOJSPHBIE TPAH3UCTOPHI OOLIET0 MpUMEHe-
HUs?

86) Uto coboii mpeiCcTaBIsAI0T COBPEMEHHBIE MOJIEBBIE TPAH3UCTOPHI OOIIETO
NPUMEHEHUS: C YIPABIIAIONIMM P-N MEPEX0I0M, C U30JIMPOBAHHBIM 3aTBOPOM?

87) UTto Takoe COBpEMEHHBIE OJJHONEPEXO/IHbIE TPAH3UCTOPHI?

88) Uro mpencraBusitor coboi 3anupaembie TUpucTopsl (GTO-Gate-Turn-
Off)?

89) Uto Takoe 3anmupaeMble TUPUCTOPHI, KOMMYTHUPYEMBIE IO YIIPABJISIOLIE-
my anektpoay (GCT-Gate-Commutated Thyristor)?

90) Uto cob6oif mpeICTaBISAIOT 3aUPAEMbIE TUPUCTOPHI C MHTETPUPOBAHHBIM
ynpasienrneM (IGCT-Integrated Gate-Commutated Thyristor)?

91) Yto Takoe 3amupaemMble TUPUCTOPHI C TOJieBbIM yrpaBieHnem (MCT-
Cortrol Thyristor)?

92) Urto mpencTaBisitoT cOO0M CUIIOBBIE ONMTOTUPUCTOPHI JIsl BRICOKOBOJIBT-
HBIX U CUJIbHOTOYHBIX Lenei?

93) UYrto Takoe KIacCUYE€CKUE TUPUCTOPHI OOILEr0 MPUMEHEHU?

94) Yto coboii mpencTaBIsAiOT UU(PPOBbIE UHTETPAIbHBIE MUKPOCXEMBI 00-
uiero HazHaueHus? Tumbl, HOMEHKIATypa, NapaMeTphl, IPUMEHEHUE?

95) Yto takoe [IJIMC? Tumnbl, HOMEHKIATypa, HapaMeTpbl, IPUMEHEHHE?

96) Uto mpenacTaBisoT cO0OM MHKPOIPOIECCOPbI, MUKpO-OBM u Mukpo-
IIPOLIECCOPHBIE KOMILIEKTHI?

97) YUrto takoe mukpokontposuiepsl: AVR, PIC, Arduino, u T.1.?

98) Urto coboii mpeAcTaBisioT 3aloOMUHAIoONMEe ycTporcTBa: 3Y Ha Oumo-
nsapHbIx crpykrypax; 3Y Ha MOII u KMOII crpykrypax; 3Y na MHOII cTpykTy-
pax?

99) Uto takoe mukpocxeMbl O3V u [13VY? IIpuniunsl opraHu3aiuu, TUIIHI,
HOMEHKJIaTypa, NapamMeTpbl, IPUMEHEHUE?

100) Yto nmpeacTaBistoT coO0H COBpEMEHHBIE MHTETPAIbHBIE ONEPAIIHOHHBIC
YCUJIMTENIA U KOMITapaTophI?

101) YTo Takoe MHTErpaIbHbIE U3MEPUTENbHBIE YCUIUTEIN?

102) YUto coboii mpeACTaBISIIOT HHTETPATbHBIC PA3BA3BIBAIOIINE YCUTUTEIINA?

103) Yto Takoe mHTerpamsubie npeodpazoatenu [ITH, ITHT, ITHH, I1CH,
[THY, ITHB?

104) Yto npeacTaBisitoT coO0M MHTErpaJbHbIE YCUITUTEIN HU3KON YacTOTHI?

105) Yrto Takoe MHTErpajgbHble YCUIUTEIN C YIPABISIEMbIM KO3PHUIIUEHTOM
yCUJICHUS?

106) Yto coOoit mpencTaBisioT aHAJIOTOBbIE MHTETPalIbHbIE CXEMbI IS pa-
II0-, TeJIe- BUJIEO- U 3BYKOBOM anmaparypbl?

107) Yto Takoe MHTErpaibHble T€HEPATOPbl CUTHAIOB, (POPMHUPOBATEIH, UM-
nysnbcHble AUC?

108) Yo npeacrasistot coboit mukpocxembl CBY nuanazona?

109) UYro Takoe MHTErpajbHbIE aHAJIOTOBBIE YCTPOWCTBA, NJIsI BBIIIOJIHEHUS
MaTEeMaTUYECKUX OnepaIii?
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110) Yro coboii mpeacTaBisiioT WHTErpajbHbIE aHAJIOTOBbIE KOMMYTATOPBI
CUTHAJIOB?

111) Yto Takoe UHTETpaIbHbIE AaHAJIIOTOBBIC U3MEPHUTEH MTapaMEeTPOB CUTHA-
J0B?

112) Yto npeacrasistor codboit coBpemenHbie unrerpaibubie LIAIT u ALIT?

113) Yto Takoe UHTETpalIbHbIE TOJICUCTEMbI UMITYJICHBIX CTAOMIIN3ATOPOB U
[T M-koHTpOMIEpPHI?

114) YTo coboii npeACTaBIsIOT HHTErPaJIbHbIE JIMHEWHbBIE CTAOMIN3aTOPBI?

115) Yto Takoe UHTErpagbHbIE MOBBIIAIOIINE, TOHUKAIOIINE U MOBBIIIA0-
IIe-TOHIKAIOIME UMITYJIbCHbIE TPe0OpazoBaTen?

116) Yto mpencTaBisitoT cO00M MUKPOCXEMBI IpaiBEpPOB MJIs YIPaBICHUS
IGBT—rpan3ucropamu u cusioBbiMu MOSFET—-tpan3ucropamu?

117) Uto Takoe CUIIOBBIE MHTEIJIEKTYaJIbHbIE MOTYJIH?

118) Uto coboif mpeacTaBisitoT HHTETPATbHBIE MUKPOCXEMBI JIJII CBETOTEX-
HUYECKUX YCTPONCTB?

119) Yto Takoe UHTETpagbHbIe KOHTPOJUIEPHI JIs YIPaBICHUS SJIEKTPOIBU-
rarensamu’?

120) Yto nmpenctaBisitoT coOO0M MHTETrpajgbHbIe KOPPEKTOPHI KOdpuiiueHTa
MOIIHOCTH?

6.5 IlpuMepHas TeMaTHKa KypPCcOBbIX padoT
KypcoBblie paboThl HE TPEyCMOTPEHBI.
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7 YaeObHO-MeTOqu4YecKoe U HH()OPMAITMOHHOE 00eCTIeUCHUE TUCITUTLTMHBI
7.1 PexoMeHayemas quTeparypa

Ocnoenasa numepamypa

1. ®ponor B. 4. CunoBas mnoJiympoBOAHUKOBasE JJEMEHTHas 0Oa3a.
TexHonorus mpou3BojicTBa. KOHCTPYKTHUBHBIC peIIcHUA: Y4eOHOe Mmocodme s
By30B / B.A. ®ponos, A.M. Cypma, K.H. Bacepuna, A.A.YepuukoB. — CaHKT-
[TerepOypr: Jlans, 2023. — 228 c. — URL: https://7books.ru/v-frolov-a-surma-a-
chernikov-k-vaserina-silovaya-poluprovodnikovaya-yelementnaya-baza-
tekhnologiya-proizvodstva-konstruktivnye-resheniya-978-5-8114-3507-4/ —
Texcr : anexTponHHskI (1ata oopamienus: 30.08.2024).

Jlononnumenvnaa tumepamypa

1. TBepaoTenbHAs AIEKTPOHHKA : yueld. mocobue A CTy. By30B, 00y4. MO
HaIpaBJICHUIO MOATOTOBKH "DJEKTpOHUKA U MHUKpodiekTporuka" / [3.H. Bopon-
KoB, A.M. I'ynses, 1.H. Mupomnnkosa, H.A. Hapsikos]. M. : Akagemus, 2009.

2. C. Pama Penu. OcHOBBI crutoBOM 3eKTpoHUKH. M.: Texnocdepa, 2006.

3. I'.C. 3unoBbeB. CumnoBas 3JE€KTPOHHKA : yueO. mocodue /st 6akanaBpoB /
I'. C. 3uHoBbeB. — 5-€ u3a., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2012. —
667 c.

4. H.K. IlonysHoBuuy CuioBasi 3JeKTpoHUKA: YuyeOHoe mocoOue. Taran-
por..13a-80 TPTVY.2005.

5. E.A. MockatoB. CuioBas »ieKkTpoHuka. Teopus u KoHCTpyupoBaHue N3-
narenbcTBO: "MK-IIpecc", "KOPOHA-BEK" 2013.

6. I1. Bopounn. CuiioBbi€ MOJIYIIPOBOJIHUKOBBIE KITtOuM. CeMencTBa, Xapak-
TepucTuku, npuMenenne. MznarenscrBo: JIMK-IIpecc, 2015.

7. Kypnan «lIpaktuueckass cunoBas »dJeKkTpoHuka». WM3matens 3A0
«MMII-Upbuc.

8. Kypnan «CunoBas snektponukay. M3znarensctBo "daitHCTpUT"

7.2 ba3bl JAHHBIX, 3JIEKTPOHHO-0M0IHOTEeYHbIE CHCTEMBI,
UH(POPMALNMOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI

1. Hayunas 6ubnuoreka Jonl'TY : odunuanbheiii cait. — ATYEBCK. —
URL: library.dstu.education. — TeKcCT : 31€KTpOHHBIH.

2. Hayuno-texunueckass 6ubnuorexka BI'TY um. IllyxoBa : odunmansHbii
caiit. — benropon. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT : 31eKTpOHHBIN.

3. KoHcynpTaHT CTyaeHTa : D3JEKTPOHHO-OMOMMOTEeYHass cucremMa. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Texkcr
AJIEKTPOHHBIM.

4. YHUBepcUTETCKass OMOJMOTEKAa OHJAWH : DJIEKTPOHHO-OUOIHMOTEYHAs
cuctrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Tekcr :
AJIEKTPOHHBIM.

5. IPR BOOKS : snexktpoHHO-OMOIMOTEeUHas cuctemMa. — KpacHOropek. —
URL: http://www.iprbookshop.ru/. —TeKcT : 37eKTPOHHBII.



https://7books.ru/v-frolov-a-surma-a-chernikov-k-vaserina-silovaya-poluprovodnikovaya-yelementnaya-baza-tekhnologiya-proizvodstva-konstruktivnye-resheniya-978-5-8114-3507-4/
https://7books.ru/v-frolov-a-surma-a-chernikov-k-vaserina-silovaya-poluprovodnikovaya-yelementnaya-baza-tekhnologiya-proizvodstva-konstruktivnye-resheniya-978-5-8114-3507-4/
https://7books.ru/v-frolov-a-surma-a-chernikov-k-vaserina-silovaya-poluprovodnikovaya-yelementnaya-baza-tekhnologiya-proizvodstva-konstruktivnye-resheniya-978-5-8114-3507-4/
http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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8 MaTtepuaiibHO-TeXHHYECKOe OOecredeHne JUCIUILTUHbI

MaTCpI/IaJIBHO-TCXHI/I‘{CCKa}I 0aza oOecre4yuBaeT IMPOBCACHHUEC BCCX BHUIOB

NesATEILHOCTH B Mpolecce o0ydeHusi, cooTBeTcTByeT TpedoBanusiMm ®I'OC BO.

MaTCpI/IaJIBHO-TCXHI/I‘{CCKOC oOecrnieueHue IMpEACTAaBJIICHO B Ta6JII/IHC 8.

Tabnuna 8 — MarepuaibHO-TEXHUUECKOE 00eCTIeueHUE

HanmMenoBanme 000py10BaHHBIX yUeOHBIX KAOMHETOB

Anpec (mecTonosno-
KEHHUE) YUeOHBIX
KaOWHETOB

CrieninanbHbIC TTOMEIICHHS:

Mynemumeouiinas nexyuonnas ayoumopus (48 nocadounvix mecm),
obopymoBanHas npoekropoM EPSON EMP-X5 (1 mT.); nomamrHuit
kuHotearp HT-475 (1 mr.); mepcoHaNbHBIA KOMIBIOTED, JOKaIbHAs
ceThb ¢ BBIX0A0M B Internet

AynmuTopun IS IPOBEICHUS MPAKTHYECKUX 3aHATHH, IUISI CaMOCTOSI-
TEJNBbHOM paboThI:

Jlabopamopusi cuno6otl 1eKMpoOHUKY U ABMOMAMUIUPOBAHHBIX CUCTEM
ynpasnenus (25 nocadounvix mecm) Uisl TIPOBEACHUS JTAOOPATOPHBIX U
MPAKTUYECKUX 3aHATUH, IS TPYNIOBBIX M WHAWBHIYAIbHBIX KOH-
CyJbTalluH, JJIS1 IPOBEICHUSI KYPCOBOTO MPOCKTUPOBAHMUSI (BBITIOIHE-
HUS KYPCOBBIX pa0oT), OPraHU3aIMHA CAMOCTOATEIHHOM pabOThI, B TOM
YHUClie, HAYYHO-HCCIICI0OBATEIHCKON, 000py/I0BaHHAs y4eOHON Mele-
Ibl0, CHEIMATN3UPOBAHHBIMH JIA00PATOPHBIMU CTEHAAMH, OCIIHILIO-
rpadaMu, HCTOUHUKAMH MUTAHMsI, TeHEPATOPAMH CUTHAJIOB U Jp. CIie-
[IMATM3UPOBaHHBIM 000PYAOBaHUEM

S¥)

aya. 206 xopr.

[IO¥)

ayn. 211 xopm.




Jluct cornacoBanus PI1JI

PazpaboTanu:

JloneuT xadeapsl

3JEKTPOHUKH U DaﬂI/IOd)I/IBI/IKI/I
(IOJIIKHOCTB)

}'+.0. 3aBeyroIIero kadenpoun
3EKTPOHUKH U Paguo()U3UKU

[TpoTtokon Ne_1 3acemanus kadenpsl
3JIEKTPOHUKH U paguoGru3uKu

W.o. nexana ¢akynapTeTa
HHGMOPMAITMOHHBIX TEXHOJIOTUH U
' ‘OMaTI/IBaLII/II/I IIPOX3BO/ICTBEHHBIX
[2CCOB

CoryacoBaHo

IIpencenarens METOOUYECKONA KOMUCCUU
110 HampasleHuto noarotosku 11.04.04
SIIeKTPOHUKA U HAaHORJIEKTPOHUKA
(MarucTepckas mporpaMmma
«ITpompbliisieHHAs JIEKTPOHUKA )

FiagaJbHMK y‘{€6HO-M€TO,HI/I‘{eCKOFO LHEeHTpa

I
AM. AdanaceeB
(monmuch ®.1.0.)
A
ikt A.M. Adanacbes
(roanMchL ®.1.0.)

ot _30.08.2024 r.

/ B.B. JIpsgukoBa

(?ﬁnn\/ Dd.H.0.)

c&? A .M. AdanacreB

(no\fmucb ®.1.0.)

~

r/z/%/c/ — O.A. KoBaneHko

(moanuce d.1.0.)
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JInct n3sMeHeHn U JOIIOJIHEHU N

Homep n3meHenusi, 1ata BHECEHUS U3MEHEHMS, HOMEp CTPAHUIIBI JJIs1 BHECEHUS
N3MEHEHUHN

J1O BHECEHM S UBMEHEHUU:

TIOCJIE BHECEHU I U3SMEHEHUI:

OcHOBaHUE:

[Toanuce nuia, OTBETCTBEHHOI'O 3a BHECEHUE U3MEHCHUM
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