MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHue 00pa3oBaTejbHOI NPOrpaMMel. JJIeKTPOOOOPY/I0BAHME ABTOMOOMIIell M TPAKTOPOB

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
IJIEKTPOHHBIE YCTPOMCTBA ABTOHOMHBIX OFBEKTOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 2;
7 cemecTp - 5;
BCero - /

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

Jexknun

6 cemectp - 28 yaca;
7 cemectp - 32 yaca;
Bcero - 60 yacos

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

JlaGopaTopHble pa6oThI

6 cemecTp - 14 yacos;
7 cemecTp - 16 4acos;
Bcero - 30 yacos

Kouncynabranuu

7 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

6 cemecTp - 29,7 yaca;
7 cemectp - 109,2 yacoB;
Bcero - 138,9 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

7 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHnas padora
JlabopaTopHasi paGora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer ¢ oLeHKOIH
3amuTa KypcoBoro npoexkra
JK3aMeH

6 cemectp - 0,3 yaca;
7 cemectp - 0,3 yaca;
7 cemectp - 0,5 yaca;
Bcero - 1,1 yaca

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

; =: Bnageneyu PymaHueB M.HO.

HpeHOI[aBaTeJ]B * Mall WaenTudmKaTop Ri4b7b75d7-RumyantsevMY-eafe30 M,IO, PyMHHHeB
COI'TACOBAHO:
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CseneHva o snagensuye L3N M3K M IO

PykoBogutens GnanEren PymsHLEs M.IO. e
O6pagOBaTeHLHOI/I HpOFpaMMI)I WaeHTUbKKaTOp Ri4b7b75d7-RumyantsevMY-eafe30 PyM’IHHeB

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU

3aBe,HyIOUH_II/II/I BBIHyCKaIOIHeI/I = 4 : Bnageney P)'MHHLLEB M.HO. M.IO.
kadenpoi * Mol ¢ Wacrmbnrarop_ RAD7D75d7-RumyantsevMY-eafe30 PymsuHues




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHUS] TUCHUILUIMHBI. W3YYE€HHE MPHUHIMIIOB MOCTPOCHUS BJIEKTPOHHBIX YCTPOWCTB
ABTOHOMHBIX OOBEKTOB M MPHOOPETEHUIO MPAKTHYECKUX HABBIKOB IO MPOCKTHPOBAHUIO, HCIIBITAHUSIM U
MOJIEpHHU3AIIUU CUJIOBOM YacTU TaKUX YCTPONCTB

33[[3‘11/1 AUCHHUIIIMHBI

- U3YUCHUC OCHOBHBIX (1)I/I3I/ILI€CKI/IX IIponeCcCoOB, NIPOTECKAIHX B CHJIOBOM YacCTH QJICKTPOHHBIX

YCTPOMCTB;

- UI3YUCHUC CXCMHbBIX U KOHCTPYKTUBHBIX peI_HeHI/Iﬁ IJIs1 OCHOBHBIX 3JICMCHTOB 3JICKTPOHHBIX

YCTPOMCTB;

- IpUOOpETEHNE HAaBBIKOB COCTaBJICHUSI MMUTALMIOHHBIX KOMIIBIOTEPHBIX MOJIEJIEN 3JIEKTPOHHBIX
YCTPOMCTB U IPUMEHEHHsI COBPEMEHHBIX ITAKETOB IIPUKJIAJHBIX IIPOrPAMM I PaCYE€TOB CUIIOBOM 4acTH

JIEKTPOHHBIX YCTPOICTB;

- UI3YUCHHUC XAPAKTCPUCTHUK TPAH3UCTOPHO-AUOJHBIX MO[[y.HCﬁ B CTaTUYCCKUX U JUHAMHUYCCKUX

peXUMax UX padoThI;

- U3y4eHHUE YHEPreTUUECKUX XapaKTEPUCTUK U TEIUIOBBIX PEKUMOB pabOThI CUIIOBOM YacTh

QJICKTPOHHBIX YCTpOﬁCTB;

- U3yYEHHE XapAKTEPUCTUK JIEKTPOMArHUTHBIX KOMIIOHEHTOB;
- IpUOOpETEeHNE HaBBIKOB Pacy€Ta 3JIeKTPOMArHUTHBIX KOMIIOHEHTOB;
- IpUOOPETEHNE HABBIKOB IPOEKTUPOBAHUS CUJIOBOW YacTH JIEKTPOHHBIX YCTPOMICTB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHHs

[TIK-7 CnocobGen noHuMaTh
MPUHIIUITBI OCHOBHBIX
BUJIOB TTpe0Opa3OBaHUS
SHEPTUU U 0011I1e
MIPUHIIAITEI TIOCTPOSHUS U
(bYHKIIMOHUPOBAHHUS
IIEKTPOMEXAHUYECKUX
CHUCTEM U UX DJIEMEHTOB, a
TaK)Xe YCTPOWCTB CHJIOBOM
U IIUPPOBOI STEKTPOHUKU

N/I-3nk-7 JlemoncTpupyer
NOHUMaHHE NPUHIINIIOB
MOCTPOCHHS U
(YHKLIIMOHUPOBAHUS CUCTEM
CUJIOBOM DJIEKTPOHUKH

3HATH:
- OCHOBHBIE CXEMBI UMITYJIbCHBIX
npeoOpa3oBateiell HalpsHKEHUs U
KOHBEPTOPOB U UX CBOMCTBA;

- YCTPOMCTBO, NIPUHIIUIIBI IEUCTBUS U
XapaKTEPUCTUKH DJIEMEHTOB CUIIOBOU
4aCTU IEKTPOHHBIX YCTPOMICTB;

- OCHOBHbIE (PU3UYECKUE SIBICHUS U
MIPOLIECCHI, IPOTEKAIOLIUE B CUIIOBOU
YaCTH JIEKTPOHHBIX YCTPOMCTB;

- ICTOYHUKH HayYHO-TEXHUYECKON
uH(popManuu (KypHaibl, CAThI
WuTtepHer).

YMETB:
- TPAaMOTHO PacCCUYMUTHIBATH U MOAOUPATH
JJIEMEHTBI CUIIOBOM YaCTH JIEKTPOHHBIX
YCTPOWCTB;

- aHAJIM3UPOBATh UH(OPMAIIHIO O
XapaKTECPHUCTHUKAX IJICMCHTOB U
JJIEKTPOHHBIX YCTPOUCTB B LIEJIOM;

- 1oAOUpaTh 3JIEMEHTHI CUJIOBOM YacTH
JJIEKTPOHHBIX YCTPOUCTB;

- UCIIOJIB30BAaTh JJIA PCIICHUS TPUKIIaIHBIX
3a/1a4 CpeICTBA UMUTALUOHHO-
KOMIIBIOTCPHOT'O MOJACIIMPOBAHUSA;

- UCTOJIH30BATh MPUOOPHI U CPEJCTBA




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHHUsI

KOHTPOJIS M U3MEPEHHSI TSI MCCIICIOBAHHS
paboThI AITEKTPOHHBIX YCTPOUCTB.

[TIK-7 CnnocoGeH moHuMaTh
MIPUHITUIIE OCHOBHBIX
BUJIOB IIpe0oOpa3oBaHuUs
SHEPTHH U 00IIHe
MPUHIIAITBI TIOCTPOSHUS U
GYHKIIMOHUPOBAHUS
AIIEKTPOMEXAHUIECKUX
CHCTEM H UX JJICMEHTOB, a
TAKX€ YCTPOUCTB CUIIOBOU
1 IU(HPOBOH IICKTPOHUKH

W J1-6r1x-7 BeimomusieT anamus
CHCTEM CHIIOBOM DIIEKTPOHUKHU

3HATH:
- OHCPICTUYCCKHUEC U YaCTOTHBIC
XapaKTePUCTHKU TPAH3UCTOPHO-TUOIHBIX
MOJYJIEH;

- IPUHIUIIBI PA0OTHI CPEACTB KOHTPOIIS U
WU3MEpEHUS JIEKTPUICCKUX TapaMeTpOB
AIIEKTPOHHBIX YCTPOICTB;

- nupoBBIC METOIBI aHATH3A TICTICH
MOCTOSIHHOTO U [IEPEMEHHOT'0 TOKOB.

YMETh:
- COCTaBJIATh IPUHLUIIAAJIBHBIE CXEMBbI
AJIEKTPOHHBIX YCTPOMICTB;

- COCTaBJIATh IPUHUUIIAAIBHBIE CXEMBI
AJIEKTPOHHBIX YCTPOMICTB;

- YMETb I'PAMOTHO PACCUUTHIBATH U
o0UpaTh JIEMEHTHI CUIOBOM 4acTH
AJIEKTPOHHBIX YCTPOUCTB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuinHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHATBHOW 00pa3oBaTeNbHOM IpOrpaMMme
DnexTpoobopyaoBaHue aBTomoomiel u Tpakropos (ganee — OIIOI), nanpasnenust moarotosku 13.03.02
DIIeKTPOIHEPTeTHKA U SJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEe 0Opa3oBaHue - OakagaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh OCHOBHbIE (PU3NYECKUE SIBICHUS U MPOLECCHI, IPOTEKAIOLINE B 3JIEKTPOHHBIX YCTPOHCTBAX

- 3HATb MIPUHIHUIIBI TIOCTPOCHUS SJICKTPOHHBIX yCTpOﬁCTBaX

- 3HATb XapaKTCPUCTUKU aKTHUBHBIX U MMACCUBHBIX KOMIIOHCHTOB, IPUMCHACMBIX B DJICKTPOHHBIX

YCTPOMCTBAX

- 3HaTh YCTPOMCTBO CPEACTB KOHTPOJIA U U3MepeHUsl (ocuuiuiorpadbl, reHepaTopbl CUTHAJIOB,
1a0opaTOpHbIE HCTOYHUKH MUTAHUSA U T.]1.)
- 3HaTh 3aKOHBI (PU3UKH, AIEKTPOTEXHUKHU, TEINIOTEXHUKH U MarHeTU3Ma, UX MaTeMaTH4ecKoe

OIIMCAaHHC

- 3HaTh OCHOBHbIE UICTOYHUKHN HAYy4YHO-TEXHUYECKONW MH(OpMaLMK B 00JaCTH IEKTPOHHBIX

yCTpOKCTB (yueOHas IuTepaTypa, )KypHaibl, cailTel IHTEpHET)

- 3HaTh UU(POBBIE METOIbI aHANIN3A LI€TIEN TOCTOSHHOTO U IEPEMEHHOT0 TOKOB

- YMETh MCII0JIb30BaTh JUIA PELICHUS MPUKIIAJHBIX 3a/1a4 OCHOBHBIE 3aKOHBI M MTOHATHUS (PU3HUKH,
3JIEKTPOTEXHUKH, TEIUIOTEXHUKN U MarHeTU3Ma

- YMETb YUTaTh U COCTABJIATH IIPUHLUIIMAIBHBIE CXEMBI JJIEKTPOHHBIX YCTPOUCTB

- YMETb COCTaBJIATh UMUTAIHOHHBIE MOJIEIN U IPUMEHITh COBPEMEHHBIE MTAKEThI MPUKJIIATHBIX
IIporpamm i pac4€TOB DIIEKTPOHHBIX YCTPONCTB

- YMETb IPaMOTHO MOAOUPATH U UCIIOJIB30BaTh AKTUBHBIE U TACCUBHBIE KOMIIOHEHTHI JIsl CO3JaHUS
CUJIOBOM YaCTH JJIEKTPOHHBIX CXEM

- YMETb PaCCUUTHIBATh SHEPTETUUECKIE XapAKTEPUCTUKU U TEIJIOBOW PEKUM pabOTHI CHIIOBOM YacTH

JIEKTPOHHBIX YCTPONCTB




- YMETh PACCUUTHIBATH MMAPAMETPhI U KOHCTPYHUPOBATH AIIEKTPOMArHUTHBIC KOMITOHEHTHI U
TEIIOOTBO/IbI AJIEKTPOHHBIX YCTPOHCTB

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DJeKTpOHHBIE 36 6 14 8 - - - - - - 14 - Ilodzomogka K nabopamopuoii pabome: J1ns
YCTpOHCTBa BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
ABTOHOMHBIX O0OBEKTOB. HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
Perynsitopst 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
Halps>KCHUSL TaK K€ U3Y4YUTh BOIIPOCHI BAPUAHTOB
1.1 Pois u MecTo 18 7 4 - - - - - - 7 - 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
9NEKTPOHHBIX paszgene "ONeKTpOHHBIE YCTPOUCTBA
YCTPOMCTB B CTPYKTYpE ABTOHOMHBIX 00BEKTOB. Perynsaropst
3NEKTPOOOOPYAOBAHUS HalpsDKeHUs" MaTepuay.
ABTOHOMHBIX OOBEKTOB. Ilo020mogKa K ayoumopHsim 3auamuam:
DJeKTpOMAarHUTHBIE ITpopaboTka eKnnH, BEIOIHEHHE U
TPOLIECCHI, MOJIOTOBKA K 3amuTe j1ab. padoTs
MPOTEKAIOIINE B Ilo020moeKa K KORMPOIbHOU padome:
CUJIOBOM yacTu W3yueHue matepuasnoB Mo pazaeny
3JIEKTPOHHBIX DNIEeKTPOHHBIE YCTPOHCTBA aBTOHOMHBIX
YCTPOICTB 00BEKTOB. Perynsaropsr HanpsKeHUI U
1.2 NmmynbcHbie 18 7 4 - - - - - - 7 - MOATOTOBKA K KOHTPOJIBHOU paboTe
peryJsTopbl H3yuenue mamepuanog 1umepamypnbix
HaIpsHKeHUs UCIOYHUKOB:
[1], 22-34
[2], 225-257
2 IomynpoBonHUKOBEIE 35.7 14 6 - - - - - - 15.7 - Ilodzomogxa Kk 1abopamopuoit padome: Jns
KOMITOHEHTBI BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
2.1 IomynpoBonHUKOBEIE 20 7 6 - - - - - - 7 - HE0OX0AMMO TPeIBapUTEIEHO U3YYHTh TEMY 1
JIOJTBI 3aj1a4M BBITIOJIHEHHMS J1TA0OpaTOPHOil paboThI, a
2.2 TpaH3uCTOpPBI 15.7 7 - - - - - - - 8.7 - TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB

00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
paznene "TlomynpoBOJHIKOBBIE KOMITOHEHTHI"
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MaTepuainy.
IIo0zomoeKa K ayOumopHsim 3aHAMUAM:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoexa K KOHmMPOJIbHOIUL pabome:
Wzydenne maTepraoB Mo pas3uery
[MomympoBOTHUKOBEIE KOMIIOHEHTHI U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
H3yuenue mamepuanos 1umepamypHslx

UCMOYHUKO8.
[2], 22-36, 37-50, 190-224

3a4er ¢ OLEHKOI 0.3 - - 0.3 -
Bcero 3a cemecTp 72.0 28 14 0.3 29.7
Hroro 3a cemecTp 72.0 28 14 0.3 29.7
3 TpanzucTopHo- 26 7 4 - 15 Iloozomogeka Kypcosozo npoexma: KypcoBoit
JIMOAHBIE MOJTYJIH MPOEKT BBITIOJIHAETCS 110 UHIUBHIYILHOMY
3.1 TpanzucTopHo- 26 7 4 - 15 3amaHuio. B pamMkax paboTsl He0OX0ANMO

AUOJHBIC MOYJIHN

paccuuTaTh OCHOBHBIC TIOKA3aTeNN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpaduyeckyo 4acTb. B 3amanue BxoauT pacuer
CIIIYIONIHX TTOKa3aTeleii: BHIOOD
TPaH3UCTOPHO-IUOHBIX MOLYJIEH
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 110 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "TpaH3uCTOPHO-TMOIHBIE MOIYIH"
MaTepuany.

IloozomoeKka K ayOumopHsim 3aHamusim:
[TpopaboTka JIEeKINH, BEITIOJTHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K KoHmpobHOU pabome:
W3y4yenue MatepuaoB 10 pasaeny
TpaH3I/ICTOpHO-}II/IOJlHBIe MO}IyHI/I MU IMOArOTOBKA
K KOHTPOJIHOI paboTe
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[3], 27-32
4 CxeMsl ynpaBiIeHuUs 25 15 Ilodzomogeka Kypcosozo npoexma: KypcoBoii
TPaH3UCTOPHBIMHU MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHbHOMY
KIIFO4aMH 3amaHnio. B pamkax paboTel HEOOXOIUMO
4.1 CxeMbl yIpaBiIeHUsS 25 15 paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
TPaH3UCTOPHBIMHU 000pynoBaHus, BBIOPATh ONTHMAIILHOE
KJII0OYaMu pemenne. KypcoBoil MpoeKT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIICKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
crenyronux nokasareneii: Beioop CYTK
Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue marepuaiioB no paszzaerny Cxemsl
YIPaBJICHUSA TPAH3UCTOPHBIMU KIHOYaMU U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[2], 466-483
5 DHepreTUIecKuil 1 25 15 Iloozomoeka Kypcosozo npoexma: KypcoBoit
TETJIOBOW pacy&Thl MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATLHOMY
CHJIOBOH YacTh 3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
AIIEKTPOHHBIX paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
YCTpOUCTB 000pyIoBaHus, BEIOpaTh ONTUMAIBHOE
ABTOHOMHBIX OOBEKTOB pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
5.1 OHepreTU4ecKuil u 25 15 HOSICHUTEIIbHYIO 3aIIUCKY C pacueTaMu U

TEIJIOBOU pacy€Thl
CHJIOBOM YaCTH
9JIEKTPOHHBIX
YCTpOICTB
ABTOHOMHBIX 00BEKTOB

rpaduyUecKyro 4acTh. B 3aanue BXOIUT pacyer
CIIEeIYIOUINX TT0Ka3aTelell: SHepreTUIeCKUi 1
TEIJIOBOM pacy€Thl cuiloBoi yactu DY AO
Iloozomoeka K nabopamopnoii pabome: J1iist
BEITIOJTHEHUS 3aJaHU TI0 JIAO0OpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1auu BBITIOJTHEHUS J1Ta00paTOPHOI paboTEHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "DHepreTHYeCKHid U TETUIOBOM Pacu&ThI
CHJIOBOM YacCTH JIEKTPOHHBIX YCTPONCTB
aBTOHOMHBIX 0OBEKTOB" MaTepuany.
Iloozomoexa K ayOumopHovLM 3aHAmMUAM:
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[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomogka K KOHMPOILHOU padome:
Wzydenne maTepHraoB Mo pa3uery
DHEePreTHIecKuii ¥ TeIUIOBON pacdEThI CIIIOBOI
YaCTH JEKTPOHHBIX YCTPOUCTB aBTOHOMHBIX
00BEKTOB U IMOATOTOBKA K KOHTPOJIBHOH padoTte
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[2], 561-575
6 ONeKTpOMarHUTHBIE 22 7 - - - 15 - Iloozomogeka Kypcosozo npoexma: KypcoBoit
KOMITOHEHTBI MPOEKT BBITIOJIHAETCS 110 UHIUBHIYILHOMY
ANIEKTPOHHBIX 3a7aHu0. B pamkax paboTel HEOOX0AUMO
YCTPOMCTB paccunuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
ABTOHOMHBIX OOBEKTOB 000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
6.1 ONeKTpOMarHUTHBIE 22 7 - - - 15 - pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
KOMITOHEHTBI MOSICHUTEIBHYIO 3aIHCKY C pacdeTaMu U
3JIEKTPOHHBIX rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
YCTPOHCTB CJICAYIOIINX MTOKa3aTeNel: pacyer
ABTOHOMHBIX OOBEKTOB Ipoccenst/TpancopmaTopa (py HATUIHH)
Ilo020moeKa K KOHmMPOILHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
DJIeKTPOMArHUTHbIE KOMIIOHEHTBI
AJIEKTPOHHBIX YCTPOICTB aBTOHOMHBIX
00BEKTOB U MOATOTOBKA K KOHTPOJILHOH paboTe
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], 51-126
7 Hcrounuku 25.7 6 4 - - 15.7 - Ilodz0moeKa K KOHMPOALHOU padome:
BTOPUYHOTO N3ydyenune marepuaiio no paszzeny Mcrounukn
JIEKTPOITUTAHUS BTOPUYHOTO 3JIEKTPONUTAHUS U TIOTOTOBKA K
7.1 Hcrounuku 25.7 6 4 - - 15.7 - KOHTPOJIBHOI paboTte
BTOPUYHOTO H3yuenue mamepuanog 1umepamyprbix
JIEKTPOITUTAHUS UCIOYHUKOB:
[2], 258-288
Dk3ameH 36.0 - - - 0.5 - 335
Kypcogoit mpoext (KIT) | 20.3 - - 16 0.3 - -
Bcero 3a cemectp 180.0 32 16 16 0.8 75.7 335




Hroro 3a cemecTp 180.0 32 16 - 18 4 0.8 109.2

UTOro 252.0 - 60 30 - 18 4 11 138.9

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnekmponubsie ycmpoticmea agmoHOMHbIX 00bekmogs. Pe2ynamopul hanpajceHus

1.1. Poib 1 MecTO 37€KTPOHHBIX YCTPOICTB B CTPYKTYpE 3JIEKTPOOOOPYIOBAHHSI aBTOHOMHBIX
00BEKTOB. DJIEKTPOMATrHUTHBIE TIPOLIECCHI, MPOTEKAIOIINE B CHIIOBOM YaCTH SJIEKTPOHHBIX
YCTPOICTB

Ocobennoctu pabotret DY Ha Oopry AO. Knaccudukamus DY AO. OO6o6meHHas
dbyHkuuoHanpHas cxema DY. KirodeBoil pexxuM pabOTHI MOIYIPOBOJHUKOBBIX MPUOOPOB. 3aKOH
COXpaHEHHUsI FHEPTUU IS AJEKTpUdecKux ernei. [lepexonanbie MpoIecchl B AEKTPUUECKUX LIETISIX.
[TapameTpbl UMITYJIECOB.

1.2. UMnynbCcHBIE pEryNsTOPbl HAIPSKEHUS

[Tonwkaromui, MOBBIAOIMNNA U WHBEPTUPYIOIUMKA HMMITYJIBCHBIE PEryJSTOPBl HANPSKCHHUS.
PexumMbl paboThl peryiasiTOpoB M HMX aHalIM3. BiHMsSHHE CpEIHEro TOKa HAarpy3Kd, BEITHYUHBI
MHAYKTUBHOCTH JIPOCCEIIS, YaCTOTHI NEPEKIOYECHMS] KJIF0Ua Ha IIPOLECCH] B PEryisTopax. Pexumbl
HEIPEPBIBHBIX, TPAHWYHBIX M IPEPBIBUCTBIX TOKOB JpOCCENs pEryiasiTopoB. BHemHsas w
pEryJINPOBOYHAsT XAPAKTEPUCTUKHU PErYJISATOPOB C HACAIBHBIMHU 31eMeHTamu. [Ipumep pacuera
perynsatopoB. VMmynbCHbIE PETyNIATOpbl HANpsDKEHUS Kak MpeoOpa3oBaTesid CONPOTUBIICHMS.
BnusiHne oMMYECKHX CONPOTHBIICHUN 3JEMEHTOB HAa CTATUYECKUE XAPAKTEPUCTHKHU PETYJATOPOB.
KIIJI MMIynbCHBIX PpEryJasaTOpPOB IIPU PEANBHBIX MapaMeTpax 3JIEMEHTOB. PerynupoBouHas u
BHEUIHAS XapaKTEPUCTUKH PETYJIATOPOB C YYETOM CONPOTHUBIICHUS JJIEMEHTOB.  BiusHue
Napa3suTHBIX MHJIYKTUBHOCTEH Ha paboTy peryiasTopoB. Meroabl 3amMThl  KIO4a OT
NIEPEHAIPSHKCHUN.

2. HO]ZVI’ZDOGO@HMK06bl€ KOMNOHEHMbl

2.1. ITonynpOBOJHUKOBBIE U0

Crpykrypa muona. [lomympoBomHMKM n- W p- Tuma. p-n mepexona. [Ipsmoe u oOpaTHOe
cMmemeHne nepexona. CraTMdeckue XapaKTEpUCTHKM IUOJO0B. J[MHaMUYECKUE XapaKTEpUCTHKU
IUO0JI0B. MOIIHOCTh JUHAMHYECKMX TNOTeph B Juojax. JIBWkeHHe pabouyell TOYKM Mpu
NEePEeKITI0YEeHUH TU00B. MHKeHepHas OlIeHKa 4aCTOTHBIX CBOMCTB aAM0/10B. OOMacTH NpUMEHEHUs
muos10B. OxHo(ha3HbIN 0THOMOIYIIEPUOJHBIA U IBYXITOIYIEPUOAHBIN BhIIpAMUTENH. TpexdasHbiii
OJIHOIIOJIYIIEPUOAHBIA M JBYXIOJYINEPUOAHBIA BBIIPAMUTEIN. BBIIPAMUTENN € EMKOCTHBIMU
¢unbTpamu. MHXeHepHas MeToIMKa BbIOOpa eMKOCTH (DUIIbTPA AJISl BBIIPSIMUTENEH.

2.2. Tpan3ucropsl

Knaccupukanus  tpansucropoB.  bumonspusie  Tpansuctopsl  (BT).  Craruueckue
xapakrepuctuki. OOnacTe ontuManbHoro HaceimeHus. Koadounument ycunenus. Pacuer
conpotuBiieHus: 0a3bl. CocTaBHbIE TPAaH3UCTOPHL. BpIOOp HampsykeHUs ILenu  yIpaBICHHUS.
KiroueBoit pexxum pabotsl bT. [lunamuueckue cBoiictBa bT. Pabota BT Ha akTUBHYIO U aKTUBHO-
uHAyKTHBHBIE Harpy3ku. llonessie Tpansuctopsl (I1T). Xapakrepuctuku IIT. CtpykTypa MOITHBIX
IIT u ee mapazuTHble 71eMeHTHI. PaboTa B KitoueBOM pexume. 3apsj nepekitoueHus. Pacuer
COMPOTUBIIEHUSI 3aTBopa. bumonsipHble TpaH3UCTOPHI € H30JIMpoBaHHBIM 3aTBopoM (BTU3).
Texnonoruu BTU3. Homenknarypa mpubopoB Ha 6aze BTU3. Kopmyca TpaH3ucTopoB u
TPAH3UCTOPHBIX MOAYJIEN. DHEPTHUs IEPEKIFOUCHHUS.

3. Tpansucmoptio-ouoonvie Mooyau

3.1. TpaH3UCTOPHO-TUOIHBIE MOYJIH
Tpansucropuo-auoansiii Moaynb (TAM). Pabora TIM c¢ BT Ha akTMBHO-WHIYKTUBHYIO
Harpy3ky. Obnacte 6e3omacaon pabotsl bT. Cxewmsl 3amemnienus T/IM c IIT npu nepexmrodeHUsX.
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IIpoueccsl BrmroueHuss U BoikmodeHUs TJIM ¢ IIT Ha axkTUBHYIO M aKTUBHO-MHIYKTHBHYIO
Harpy3ku. Ilorepu B TM c IIT. Dueprus nepexmtouenus. IIpomecc mnepexmouenuss bTU3.
ITpoueccel BkimtoueHuss u BbikatodeHuss TJIM ¢ BTU3 Ha akTHUBHYIO M aKTUBHO-MHAYKTUBHYIO
Harpy3ku. [Torepu B TIIM ¢ BTU3. CHab6epsr.

4. Cxemwi VupAaejieHUuA mpaH3uCmopHbIMU Karo4amu

4.1. CxeMmbl yIpaBlIeHUs TPAH3UCTOPHBIMU KIIFOYaMHU

WuTerpanbHblil IpaiiBep ¢ onTHueckoi paspsizkoi nis ynpasienus [T wnu BTU3. [paiisep ¢
ONTHUYECKON pa3BsA3KOM M OTPULIATENIBHBIM CMEIICHHEM Ha 3arBope. [lpaiiBepbl ¢ 3amuToi
CHJIOBOTO TOKa IO Kitouy. JlpaiiBep ¢ IulaBaroliuM NoOTeHUuaioM. JlpaiiBepbl C pacIiMpEeHHBIMU
byakuusimu.  CucreMy yIpaBleHHUs TpaeKTopued mepekmodeHuss bT ¢ onTolsnekTpoHHOH
pas3Bsizkoi. CHcTeMBbl YINpaBlieHHs] TPACKTOpUEH MEpeKNIIOUeHHs KIo4a ¢ TpaHchopmaTopHOU
pa3Ba3koil. DYHKIIMOHAJIbHBIE CXEMbl JpaiBepoB. KOHCTpYKTHBHOE HCIOJHEHUE JpaniBEpOB.
Pacuer OyrcrpenHoii emkoctu. Jloruka paboThl IpaiiBepOB W MEPTBOE BpEMs INPH YIPABICHUU
TpaH3UCTOpPaMU CTOMKU. MOHTax IpailBepoB.

3. Dnepeemuueckuii u mennosol pacuémol CUI0BOU YACHU IIEKIMPOHHBLX YCIMPOUCE
AB8MOHOMHBIX 00bEKNO8

5.1. DHepreTuyecKuil ¥ TEMIOBON PACUETHI CUIIOBOM YaCTH 3JIEKTPOHHBIX YCTPONCTB
ABTOHOMHBIX OOBEKTOB

OtBox Temjaa OT YCTPOWCTB CHUJIOBOM 3JIEKTPOHUKU. OKBHUBAJIEHTHBIE CXEMbl TEIIOBBIX
npoueccoB. TermioBoe CONpOTHUBIEHUE. MOHTaX TPaH3UCTOPOB M MOJYJIEH Ha paguaTtopsl.
®u3nyeckue CBOWCTBA TEIUIONPOBOAAIIMX MaTepuanoB. KoOHBEKIMs, BO3AYIIHBIE PaJHaTOPBI.
KungkoctHoe oxnaxaeHue. MojenupoBaHMe TEIUIOBBIX IMPOLECCOB. JIMHaAMHYECKHH pacder
TEIJIOBBIX PEKUMOB.

6. 3ﬂ€KmpOMdZHMmel€ KOMNOHKREHRNIblL 31EKMPOHHbIX VCI’I’IDOZZCWZG ABIMOHOMHBIX 0OLEKINO0E

6.1. DIeKTpOMarHUTHBIE KOMIIOHEHTHI JIEKTPOHHBIX YCTPONUCTB aBTOHOMHBIX 0OBEKTOB

3akoH noxHoro Toka. Teopema Octporpaackoro-I'aycca. 3akoH 3J€KTPOMarHUTHOW MHAYKIIUH,
npaBuino Jlenma. XapakTEepUCTMKM MAarHUTHOINO MOJsA. MarHurHoe 1ojie B BEIIECTBE.
Knaccudukanus MarHUTHBIX MaTepuaioB. [McTepe3suc W ammpoKCHMalus IeTelb THUCTepe3uca.
Mopgenn MarHUTHBIX Iened. MarHuTHoe CONpOTUBIECHUE. Pa3HOpPOIHBIE MAarHUTHBIE LEMH.
MolHOCTh MOTEPh B MarHUTHBIX MaTepuaiax (TUCTepe3uc, BUXpEBbIe TOkH). [‘eomerpuueckue
napamMeTpbl MarHUTONpoBOJOB. Jpoccenu. ["abapuTHas MOIIHOCTH apoccens. Pacuer cuimoBbIx
npocceneit. Beioop 00MoTouHOTO MpoBoAa. MarHuTOoCBsS3aHHbBIE 1IeNU. B3anMHass HHIYKTUBHOCTD.
Tpanchopmaropsl. Uneansubie TpaHchopmaTopbl. MarautHoe paccesHue. CXeMmbl 3aMelleHUs
TpaHcGOpMaATOPOB ISl OMpeNeeHus MarHUTHOro paccesHus. Pacder tpancdopmatopo. KITJI
TpanchopmaTopoB. (OCOOCHHOCTH YKJIAJKH TPOBOJAOB M HAMOTKM KaTymieK. MUHHATIOpHU3aLUs
MarHUTHBIX KOMIIOHEHTOB.

7. Ucmoyunuku 6mopuuno2o 31eKmponumanus

7.1. UcTOUHUKHM BTOPUYHOTO 3JIEKTPOIUTAHUS

OnHOTakTHBIE W JABYXTaKTHbIE NPSIMOXOJOBbIE M OOpaTHOXOJOBBIE MpPeoOpa3OBaTENH.
[IpeoOpa3oBarenn co cpeanelt Toukoil. I[lepemMarHuunBaHuMe cepJeUHUKAa TpaHchopMaTopa.
[TosrymocTOBBIE U MOCTOBBIE TPEOOPA30BATENH.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3HakoMCcTBO ¢ paboToil 1abOpaTOPHOIro 0OOPYAOBAHMS;
2. MozienpoBaHUE U UCCIIEI0OBAaHUE CXEM MHBEPTUPYIOLIETO PErYIsSTOpa HAPSKEHUS;
3. UccnenoBaHue CBOMCTB MOJIEBBIX TPAH3UCTOPOB ¢ MHAYLIUPOBAHHBIM KaHAJIOM;
4. UccnenoBaHue KIOYEBOI0 IOHMKAIOLIETO IPeo0pa3oBaTells HAlPsHKEHUS;
5. MopenupoBaHue 1 UCCIIEA0BAHUE PA3JINYHBIX CXEM BBIIPSIMUTENCH;
6. MoaenupoBaHue U UCCIIEOBAHUE CXEM ITOHMKAIOIIETO PETYJIATOPA HAIIPSKEHUS;
7. MopenupoBaHue U UCCIIE0BAaHUE CXEM IOBBIIIAIOLIETO PErYJISITOpa HAPSKEHUS.

3.5 KoncyabTanum

Ayoumopuwie KoHcyrbmauuu no Kypcogomy npoexkmy/pabome (KIIP)

1. Koucynpranuu npoBoaarcs mo pazzaeny "TpaH3ucTOpHO-AHOIHBIE MOTYIN"
2.  Koncynbramuu nmpoBoasTcs 1o paszaeny "CxeMbl yrpaBieHHs TPAH3UCTOPHBIMH KITFOUamMu"
[pynnoswie koncyavmayuu no paszoenam oucyunaunsl (I'K)

1. KoHcynpranuu npoBoJsATCS MO paszaeny "DIeKTpOMarHuTHbIE KOMIIOHEHTHI 3JIEKTPOHHBIX
YCTPOICTB aBTOHOMHBIX 00BEKTOB"
HUnousudyanvuvie koncyromayuu no Kypcogomy npoemy /pavome (MKKII)

1. KoHcynpranuu npoBOAATCS MO pazaeny "DHEpreTUYeCKHil U TEIrIOBOM pacuéThl CUIOBOM
YaCTH AIEKTPOHHBIX YCTPONCTB aBTOHOMHBIX O0OBEKTOB"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp
Kypcosoii npoekt (KIT)
Tewmsr:
- IMIyIbCHBIN peryasTop HanpskKeHHs (MOHMKAIOIIMMA, MTOBBIIIAIOIINN UM HHBEPTUPYIOIINN),
BBIIPAMUTEND (0AHO(DA3HBIN WK TpeX(pa3Hblil), KOHBEPTOP HANPSLKEHUS, THBEPTOP HANPSLKEHUS
(omHOGa3HBIN MK TpeX(dazHbIi) UM KOMOMHAIUS U3 JIBYX YCTPOUCTB B COCTaBE aBTOHOMHOI'O
00BEKTa
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-6 7-15 | 3auerHas

Paszen 1 2 3amura
KypCOBOTO KypCOBOTO
IPOCKTA IPOCKTA

O0Bem 10 90 -
pasnena, %

Brimonnenusii | 10 100 -
00BeM
HapaCcTaIOIIM
urorom, %

Howmep pasnena | Pasnmen xypcoBoro npoekra

1 Odopmnenne 3aganus mo KI1

2 IToxroroska KI1
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena

OreHoUHOE CpE€ACTBO

Konpl JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
00y4yeHMs 110 JUCLUIUIMHE
WHJIUKAaTOPOB cooTBeTCTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zeiioM 1)
1[2[3[4]5]6]7

3HaTh:

HCTOYHUKU HAyYHO-TEXHUUYECKOM KonrtponbHas paboTa/DneKTpOMarHUTHbIE KOMITOHEHTHI

uHbopManuu ()KypHasbl, CAUThI NJ-3nk-7 + 3JIEKTPOHHBIX YCTPOHCTB aBTOHOMHBIX OOBEKTOB

WuTepHer)

OCHOBHbIE (PU3HUECKUE SIBICHUS U KonrtponbHas pabora/DaeKTpoOMarHuTHbIE IPOLIECCHI,

NPOLECCEI, NPOTEKAIOMIHE B V-3 + NPOTEKAIOIIUE B CUJIOBOM YaCTH 3JIE€KTPOHHBIX YCTPONCTB.

CHJIOBOM YacCTH JIEKTPOHHBIX [ToHnxaromuil peryasTop HanpsHKeHUs

YCTPOWCTB

YCTPOICTBO, IPUHIIMITBI ACHCTBUS JlaGopatopHas pabora/Beinpsmurenu

W XapaKTCPUCTHKH 3JICMCHTOB NJI-3mk-7 + KonrponsHas pabota/[loabl U BEIIPSIMHUTEIH

CHJIOBOM YacCTH JIEKTPOHHBIX

YCTPOMCTB KonrponsHas pabora/TpaH3ucTopsl

OCHOBHBIE CXEMBI UMITYJIbCHBIX JlaGopatopHnas pabora/lHBepTHpYOLIUil peryasTop

npeoOpaszoBareneil HalpsHKeHUs U HaTPsOKSHUS

KOHBEPTOPOB M MX CBOUCTBA Konrtponsnas padora/IloBblmaroniyii 1 ”HBEPTHPYIOLIHI
PEryJIATOPbI HAMPSKEHUS

N-3nk-7 + JlaGopatopHas pabota/IloBbIIalOIUAPETYIATOP HAIPSKEHUS

Jlaboparopnas padoTa/lloHMkarOUMi perynsaTop HalpsHKEHUs
KontponbHas pabota/DaeKTpOMarHUTHbIE POLIECCHI,
IIPOTEKAIOIINE B CHIIOBOM YaCTH AJIEKTPOHHBIX YCTPOUCTB.
IToHMKarOMUN PEryIsTOp HANPSKEHUS

1 pOBbIE METO/IbI aHAJIN3A TIeTIel KonrponbHas padora/FICTOYHUKHM BTOPUYHOTO AIIEKTPOIUTAHUS

MIOCTOSIHHOTO U NTEPEMEHHOTO N/1-6nk-7 + | (KOHBEPTOPHI)

TOKOB

MIPUHLIMIIBI pabOThI CPEICTB VT-61mc.r + KonTponbnas pabota/Tpan3uctopHo-anoanbie MOAYIH. CXeMbl

KOHTPOJIA U UBMCPCHUS

YHIpaBJICHUA TPAH3UCTOPHBIMH KJIHOYAMMU. 3HepFCTI/I‘{eCKI/Iﬁ n
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NEKTPUYECKUX [TapaMETPOB
JJIEKTPOHHBIX YCTPOUCTB

TEIIOBOM pacyEThl CHIIOBOM YaCTH IJICKTPOHHBIX YCTPONCTB
ABTOHOMHBIX OOBEKTOB

SHEPIreTUYECKUe U YaCTOTHBIC
XapaKTePUCTUKU TPAH3UCTOPHO-

KonTponbhas paborta/Tpan3uctopHo-auoanbie Moayau. Cxembl
yIpaBieHUs TPAH3UCTOPHBIMU KJIFOUaMU. DHEPreTUUYECKUN U

JUOAHBIX MOJYJIEeH Wb TEIUIOBON pacy€Thl CHIIOBOM YaCTH JIEKTPOHHBIX YCTPOUCTB
ABTOHOMHBIX OOBEKTOB

YMeTh:

MCIOJIb30BaTh MPUOOPHI U CPEACTBA JlaGopatopnas pabora/lccnenoBanue KIr04€BOTO

KOHTPOJISL U U3MEPEHUs TS MOHMXKAOILET0 Mpeodpa3zoBaTesst HaPSKECHUS

HMCCICOBAHHA pa60Tvm WH-3me7 Jlaboparopuas padota/lccienoBanue CBOMCTB MOJIEBBIX

HICKTPOHHBIX yCTpOHCTE TPAaH3UCTOPOB C MHYLIMPOBAHHBIM KaHAJIOM

UCIOJIb30BAaTh JJIs peILICHHs JlaGopatopHnas pabora/lIHBepTHpYOLIUil peryasTop

MIPUKJIAJHBIX 33]1a4 CPeJICTBA HaNpsHKCHUS

MMHUTAIHOMHOKOMITLIOTCPHOTO Konrtponsnas padora/IloBblimaroniyii 1 ”HBEPTUPYIOLIHIA

MOJICTHPOBAHHA PETyISATOPHI HANIPSKEHUS

N 1-3nk-7 Jlaboparopnas paboTa/IloBbIIAIOIIUAPETYIATOP HAPSKEHUS

Jlaboparopnas padoTa/lloHMkarOUIMI pErynsaTop HalpsHKEHUS
KonTponbHas paboTa/I1eKTpoOMarHuTHbIE MPOLIECCHI,
IIPOTEKAOIINE B CUJIOBOM YaCTH JIEKTPOHHBIX YCTPOMCTB.
IToHMXkaromui perynsTop HalpsiKeHUs

010U PATh ANEMEHThI CUIIOBOM VT-3mmc.r JlaboparopHas paboTa/BeimpsaMurenu

YaCTH 3JEKTPOHHBIX YCTPOICTB

aHAJIM3UPOBATh MHPOPMALIHIO O KonTponbHast padoTa/IneKTpoMarHuTHbIE MPOLIECCHI,

XapaKTepUCTHKAX 3JIEMEHTOB U N-3nk-7 IIPOTEKAOIINE B CUJIOBOM YaCTH JIEKTPOHHBIX YCTPOMCTB.

AJIEKTPOHHBIX YCTPOUCTB B LEIOM IToHMXkaromui perynsTop HanpsHKeHUs

IPaMOTHO PACCUUTHIBATH U JlaGopatopHas paborta/Beimpsmurenu

MOAOUPATH AIIEMEHTHI CUIIOBOM N JI-3mk-7

YaCTH 3JIEKTPOHHBIX YCTPOICTB

YMETh I'PaMOTHO PacCUUTHIBATh U V6117 JlabopaTtopHnast pabota/BreimpsmMuTenu

HO,[[6I/IpaTB 3JIEMEHTHI CUJIOBOM
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YaCTH AJIEKTPOHHBIX YCTPOICTB

COCTaBJISITh NPUHIIUITHAIbHBIC
CXEMBbI 3JIEKTPOHHBIX YCTPONCTB

N/1-6rx-7

Jlaboparopnas paboTta/3HakOMCTBO ¢ paboTOii 1a00PaTOPHOTO
000pyTOBaHUS

COCTABJISITh NPUHIIUITHAIbHBIC
CXEMBbI 3JIEKTPOHHBIX YCTPONCTB

N/1-6rx-7

Jlaboparopnas paboTa/3HakOMCTBO ¢ paboTol 1a060paTOPHOTO
000pyTOBaHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Juons! u Bempsmutesu (Koutponbnas pabora)
2. IloBplmaronuii 1 MHBEPTUPYIOIIHK peryisaTopbl HanpsbkeHus: (KonTponasHas pabora)
3. Tpausucrops! (KonTponsHas pabora)
4. DIeKTpOMarHUTHbBIE IIPOLIECCHI, MPOTEKAOIINE B CUIIOBOM YaCTH 3JIEKTPOHHBIX YCTPOMCTB.
[Monmxaromuii perynstop HanpspkeHust (KontposibHas padora)

®dopma peanmsainuu: Y cTHas popma
1. Bemmpsimurenu (JJaGoparopHast pabota)
2. NnBepTtupyromuii perynarop Hanpsikenus (JlabopatopHas padora)
3. IoBeimaromuiiperymnstop Hanpsbxenus (JlabopaTopuas padora)
4. Tonwmxaromuii perynstop HanpspbkeHus (JlabopatopHas pabora)

7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Uctounuku BTOpuYHOrO 3neKkTponuTanus (kouseptopsl) (KontponbHas padota)
2. Tpan3uctopHO-1uoAHbIE MOAYIU. CXEMBbI yIIpaBiIeHUs TPAaH3UCTOPHBIMU KIIFOYaMHU.
OHepreTuyecKuil ¥ TEII0BOM pacy€Thl CUJIOBOM YaCTH 3JEKTPOHHBIX YCTPONHCTB aBTOHOMHBIX
00bekToB (KoHTponpHas padoTa)
3. DAeKTpOMarHuTHHIE KOMIIOHEHTHI JIEKTPOHHBIX YCTPOWCTB aBTOHOMHBIX 0OBEKTOB
(KonTponbHas padota)

®dopwma peanusaiuu: Y cTHas popma
1. 3HakoMcTBO ¢ paboToii mabopaTopHoro obopynoBanus (JlaboparopHas pabota)
2. UccnenoBanue KIIFOUEBOr0 MOHMKAIOLIETO NpeoOpa3oBarteis HanpskeHus (JlabopatopHas
paborta)
3. UccnenoBanue CBOMCTB MOJIEBBIX TPAH3UCTOPOB C MHIYLIHPOBAHHBIM KaHAIOM
(JIaGopaTopHnas pabora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.
bamibHO-peNTHHIOBasE CTPYKTYpa KypCOBOTO IMPOEKTA SIBJISIETCS IPUIIOKEHNEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHIIIMHE

3auem c ouenxoti (Cemecmp Neb)
Omnenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME s
crynenroB HIY «MOW)» Ha 0CHOBaHMM CEMECTPOBOM M aTTECTAlIMOHHOMN COCTABIIAIOIIMX.

Oxzamen (Cemecmp Ne7)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosoii npoexm (KI1) (Cemecmp Ne7)
Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalsIbHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MDW» Ha 0oCHOBaHWY CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISTFOIINX.
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B aunuom BBICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE M IJTIEKTPOHHbIE U3IAHUA:

1. DiekTpoobopyI0BaHUE JeTaTeIbHBIX anmnapartoB. B 2 T. T.2. D1eMeHThI U CHCTEMBI
AIIEKTPOOOPYIOBAHHS-TPUEMHUKH JICKTPUIECKON SHEPTHH : yIeOHUK /IS BY30B 110
CIIEIUATILHOCTH "DIJIEKTPOOOOPYI0BaHUE JIETATSIHHBIX anmnapaToB' HallpaBICHUS
"DIEeKTPOTEXHUKA, dIIEKTpoMexaHuKa 1 snekrporexHonorun” / C. A. I'pyskos, B. A. Mopo3os, B.
W. Haraiines, [u ap.] . — M. : U3gatenbckuii jom MOU, 2008 . — 552 ¢. - ISBN 5-7046-1066-8 .;
2. B. . Menemun- "Tpan3ucropHas npeodpaszoBarenbHas TexHuka'", M3aarenbeTBo:
"Texnocdepa", Mocksa, 2005 - (628 c.)

https://biblioclub.ru/index.php?page=book&id=273791;

3. Tananos, JI. JI. DnexktponHbie mpeodpazoBaTenbHble YCTpoiicTBa. ClipaBOYHbBIC U pa3laTOYHBIC
MaTepHaibl : METOAMUYECKOE IMOco0ue 1Mo Kypcam "DIIeKTPOHHBIE YCTPOMCTBA
3EKTPOOOOpYI0BaHUS JIeTaTeNbHbIX anmnaparoB”, "Cxemorexauka'", "CucTeMbl 3JIEKTPOHUKH U
ABTOMATHUKHU aBTOMOOMUJIEH U TPaKTOPOB" MO HAIIPABJICHUIO "DIEKTPOTEXHUKA, FIEKTPOMEXAHUKA U
anektpotexunonoruu" / JI. JI. Tananos, A. B. bepunos, /1. C. I'py3koB, Mock. suepr. ua-t (MOU
TV) . —M. : U3parensckuit njom MOU, 2010 . — 184 c.

http://elib.mpei.ru/elib/view.php?id=1684.

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacPOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicTa Linux;

3. LTSpice.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIIPABOYHbIE CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. Dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HAaUMMCHOBAHUC
VYyeOHble ayAUTOPUH M-606, YuebHas napra, CTOJI NIPENOoJaBaTels, CTyl, JOCKa
JUISI IPOBENIEHUS ayuTOpus MHTEPAKTUBHAs!, MYJIbTUMEANIHBIN POEKTOP,
JIEKIIMOHHBIX 3aHATHH 1 JI0CKa MapKepHas, HOyTOYK, KOHIUIIUOHED,
TEKYIIEro KOHTPOJIS HaOOPBI JEMOHCTPALIMOHHOTO 000PYAOBAHNUS,
y4eOHO-HarIsAHOe 1ocooue
VY4eOHble ayauTopun M-606, YuebHas rapTa, CTOJ NpPernogaBaTes, CTyl, T0CKa
JUIsl IPOBENIEHUS ayuTopus MHTEepaKTUBHAsL, MYJIbTUMEAUUHBINA IPOEKTOD,
MPAKTUYECKHUX 3aHSATHUH, JI0CKa MapKepHasi, HOyTOYK, KOHJUIOHED,
KP u KII Ha0OpbI IEMOHCTPAIIMOHHOTO 000PYA0BaHMS,
ydaeOHO-HarJIsAIHOe TToco0ne
VY4eOHble ayAUTOPUHI M-611, Hayuno- CTeJUIaX Il XpaHEHUsI HHBEHTaps, CTYIL,
JUTSI IPOBENIEHUS yueOHas 1a00paTOpPHBI CTeH], HA0OP UHCTPYMEHTOB JJIst
71a00paTOPHBIX 3aHATHHA nabopaTopus NPOPUIAKTUYECKOTO 00CTyKUBAHUS
CUJIOBOI 00opynoBaHus, 000pyI0BaHUE s
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OJICKTPOHHUKHU

IKCTIEPEMEHTOB, 000PY10BaHHE
CIEIUAIM3UPOBAHHOE, KOHIUITUOHED,
WHCTPYMEHTHI [Tl PAKTHYECKUX 3aHATUI

VY4eOHble ayAUTOPUHN

M-606, Yuebnas

mapTa, CTOJ NpeuoJaBaTrciid, CTyJI, IOCKa

JUUIs1 IPOBEJICHUS ayIuTOpHUsI MHTEPAKTUBHASA, MYJIbTUMEAUNHBINA TPOEKTOP,
MIPOMEKYTOUHOMN JI0CKa MapKepHasi, HOyTOYK, KOHTUITHOHED,
aTTecTaluu Ha0OpPHI ICMOHCTPAIMOHHOTO 000pPYI0BaHMUS,
y4eOHO-HarsAHOE 1Tocodue
TTomerenust misa HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHbIM,
CaMOCTOSITCIbHOM KommbrorepHblit BEIIAJIKa I OJEXkKIbl, KOMIIBIOTEPHAS CETh C
paboThI YUTAJIbHBIA 3251 BbIX0JI0M B IHTEpHET, KOMIIBIOTEP

IIEPCOHAJIBHBIN, IPUHTEP, KOHIULIUOHED

TTomerenust misa

M-606, Yuebnas

InapTa, CTOJ ImpernoaaBaTeis, CTyJl, 10CKa

KOHCYJTbTUPOBAHUS ayTuTOpUs WHTEPAKTUBHAS, MYJIbTUMEINIHBIN TIPOEKTOP,
J0CKa MapKepHasi, HOyTOYK, KOHTUIIMOHED,
Ha0OPBI JEMOHCTPAIMOHHOTO 000PYI0BAHUS,
yueOHO-HarIsJHOe Tocooue
[Tomemenus st M-608/1, Kpeciio pabouee, pabodyee MECTO COTPY/IHHKA,
XpaHEHUs Aynuropus kad. CTOJI KOMITBIOTEPHBIH, CTYI, mKad s
o0opymoBaHus U "OKAOudT" JIOKYMEHTOB, mIKad I 0K b, TyMOa,

yqe6H0ro HHBCHTAps

KOMIIBIOTEPHAsl CEThb C BbIX0OM B MIHTEpHET,
KOMIIBIOTEP NEPCOHATIbHBIN, KOHAULIMOHED, 3D-
IIPUHTEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SHCKTPOHHLIC YCTpOfICTBa ABTOHOMHBIX 00BHEKTOB

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 DrexTpoMarHUTHBIE MPOLIECCHI, TPOTEKAIONINE B CHIIOBOM YaCTH 3JIEKTPOHHBIX YCTPONCTB.
[Monmxaromuii perynstop HanpsokeHust (KontponbHas pabota)

KM-2 TloBplmaromuii 1 MHBEPTUPYIOIIHKA peryasaTopsl HanpsikeHus (KonTponsHas pabora)

KM-3 JIuoxs! u Beimpsmutenu (KortponsHas pabora)

KM-4 Tpaunzuctopsl (KortposnbHas paboTa)

KM-5 TloHmxkaromuii perymnsrop Hanpspkenus (JlabopaTopHas pabora)

KM-6 Ilosslmaromuiiperynarop Hamnpsbkenus (JlabopatopHas pabota)

KM-7 HWuBeprupyromuii perynarop HanpsbkeHus (Jlaboparopnas padota)

KM-8 Bempsamutenu (JlabopaTopHas padora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 1 2 3 4 5 6 7 8
pasjena Henens 4 7 10 13 5 8 11 14
KM:
DNEeKTPOHHBIE YCTPOICTBA
1 aBTOHOMHBIX OOBEKTOB.

Perynstops! HanpsiKeHuUs

Ponp 1 MecTo 251eKTpOHHBIX
YCTPOMCTB B CTPYKTYpE
AIEKTPOOOOPYIOBAHUS

11 ABTOHOMHBIX OOBEKTOB. +
ONeKTPOMarHUTHbIE MPOLIECCHI,
IIPOTEKAOLIME B CUJIOBOW 4acTH
AJIEKTPOHHBIX YCTPOWCTB

HMnynbcHBIE PETyIsTOPhI

1.2 + + + + +
HATPSDKECHUS
9 [TomynpoBOTHUKOBEIE
KOMIIOHEHTBI
2.1 [TonmynpoBOIHUKOBBIE TUOABI + + +
2.2 Tpan3ucTopsl + + +

Bec KM, %: | 10 10 10 10 15 15 15 15

7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JHCHHUIIIMHE:

KM-9 Tpan3uctopHO-11o1HBIe MOAYIH. CXEMBI YIIPaBICHUS! TPAH3UCTOPHBIMU KITFOUaMH.
DOHepreTUYecKuii U TeII0BOM pacyEThl CUIIOBOM YaCTH 3JEKTPOHHBIX YCTPOMCTB aBTOHOMHBIX
00wexToB (KonTponbsHas pabora)
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DJEeKTPOMAarHUTHBIE KOMIIOHEHTHI AJIEKTPOHHBIX YCTPOUCTB aBTOHOMHBIX OOBEKTOB

(KonTponwsnas pabora)

HcTounuku BTOpUYIHOTO AiekTponuTanus (koHBepTopbl) (KoHTponbHas padboTa)

3HaKOMCTBO C paboToii maboparopHoro odopynoBanus (Jlaboparopras padbora)

HccnenoBanre CBONCTB MOJEBBIX TPAH3UCTOPOB C HHIYIIMPOBAaHHBIM KaHaioM (JIabopaTopHas

pabora)

HccnenoBanue KIFOYEBOTO MOHMKAIOIIETO peodpazoBarens Hanpsokenus (JlabopaTopHas

pabora)

Bua npoMexkyTouyHoil arTecTauMu — JK3aMEH.

HNnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AHCIHTITHHB! KM: 9 10 11 12 13 14
pas3nena Henens 3 8 13 10 12 14
KM:
1 TpaH3UCTOPHO-AUOAHBIE MOTYIH
11 TpaH3uCTOPHO-AMOIHBIE MOYJIH + + +
2 Cxempbl yrpaBiieHUs TPAH3UCTOPHBIMHU
KJII0YaMU
CxeMbl aBJICHHUS TPAH3UCTOPHLIMHU
21 ynup P P + N N
KJII0YaMu
DHEPreTUYeCKU ¥ TEMIOBOM pacuéThl
3 CUJIOBOI YacCTH 3JIEKTPOHHBIX YCTPOHCTB
aBTOHOMHBIX OOBEKTOB
OHepreTu4yecKuil ¥ TErIoBOil pacuéThl
3.1 CUJIOBOM YacCTH AJIEKTPOHHBIX YCTPOUCTB + + +
aBTOHOMHBIX OOBEKTOB
DNIEKTPOMAarHUTHbIE KOMIIOHEHTBI
4 ANIEKTPOHHBIX YCTPOUCTB aBTOHOMHBIX
00BEKTOB
DIIeKTPOMarHUTHBIE KOMITOHEHTBI
4.1 AJNIEKTPOHHBIX YCTPOUCTB aBTOHOMHBIX +
00BEKTOB
5 W cTOUHMKH BTOPUYHOTO 3JEKTPOIUTAHUS
5.1 W cToOUHMKH BTOPUYHOTO JEKTPOIUTAHUS + +
Bec KM, %: | 15 15 15 15 20 20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

SHCKTPOHHLIC yCTpOfICTBa ABTOHOMHBIX 00BEKTOB

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY
NMPOEKTY:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1

KM-2 Orenka BoinotHeHHS pasaenoB KII

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM-1 | KM-2
Howmep Pasnen kypcoBOro nmpoeKkTa/KypcoBoil paboThl KM:
pasjena A yp p yp p Henens 6 15
KM:
1 Odopmnenne 3aaanus mo KII +
2 IToxaroroska KI1 +
Bec KM, %: 10 90
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