MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJII)H0]71 nporpamMmmabl: HpOMbIIIIJIEHHaSI JJIEKTPOHMKA H MUKPONIPpOECCOPHasA
TEXHHKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
JTNHAMMUKA [TIPEOBPA3OBATEJIBHBIX YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.01.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
PacuerHo-rpaduueckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2025




MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
Ceperud O.A.
R5209bc37-SereginDA-9c53cea?

nagenew,

B,

VA

NPOI'PAMMY COCTABMUJI:

eHTHdHUKaTOP

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
PawwuToB I.A.

R66e8dfbl-RashitovPA-1953162c¢

Bnageney,

J.A. Ceperun

I1.A. PamuroB

M.I'. Acramies

[IpenoaBarenn

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

WpenTuduratop
MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
AcTawes M.T".
7a29e524-AstashevMG-0583186

Bnapeney k

WpeHTudukatop

X a ik,

S Mol

g #

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lenb ocBOeHHS] IMCHMIJIMHBI. OCBOCHHE CTYACHTAaMHU COBPEMEHHBIX METOJOB aHajIu3a
JUHAMUYECKHUX TIPOLIECCOB B IMPEOOpa30BaTEIbHBIX YCTAaHOBKaX W CHOCOOOB IOCTPOCHHUS M pacueTa
CUCTEM YIPaBICHUS UMH.
3agauu AUCHUILIMHBI
- IOJIYYUTh HABBIKU aHalIM3a paboThl CXeM: pacueT CTaTHYECKOTO pPexuMa, YaCTOTHBIX
XapaKTEPUCTHK, IEPEXOIHBIX XaPaKTEPUCTUK; aHAIN3a YCTOWYMBOCTH CXEM IIPeoO0pa30BaTeIbHBIX
YCTaHOBOK C 3aMKHYTBIMU OOPaTHBIMU CBSI3SIMH;
- U3YYUTh CBOMCTBA, MPEUMYIIIECTBA, HEAOCTATKH U OCOOEHHOCTH MPUMEHEHHS PA3JINYHbIX BUI0B
pEryJIMpoBaHUs U CIIOCOOOB yIpaBiIeHUs MpeoOpa3zoBaTeIbHBIMU YCTAHOBKAMHU;
- OCBOMTH METOJIMKY CHHTE3a CUCTEM YIIPaBIICHHS IPEOOpPa30BATEISIMH.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS

KOMIICETCHINH
ITK-1 Croco6en npoBoauth | UJ1-3mk-1 YMeer 3HATb!
11 COIIPOBOXKIATH PAGOTHI 110 | AHATH3UPOBATH, UCCIICAOBATH 1 | - CBOMCTBA M METO/IBI aHAIIH32
IPOEKTHPOBAHUIO pa3pabaTbIBaTh CXeMBbI y3JI0B 1 | BEHTHIBHOTO npeobpasoBaTes Kak
YCTPOUCTB AJICKTPOHUKHU U | OJIOKOB YCTpPOWCTBA snementa CAP co CBOICTBOM HEIIONHOM
HAHOBJICKTPOHHKH B IICKTPOHUKH H YIIPaBJIIEMOCTH BEHTUJICH U CBOMCTBOM
COOTBETCTBHUU C HaHORJICKTPOHUKH Ha OCHOBE AUCKPETHOCTH.
TpeOOBaHUSIMU TEXHUYECKOTO 3aJaHus
TEXHUYECKOTO 3aJaHUsI YMCTh!

- pa3pabaTbIBaTh CUCTEMbI YIIPABICHUS
peoOpa3oBaTeIbHON YCTAHOBKH C EITBIO
o0ecrieueHHs 3aJaHHBIX CTATUYCCKUX U
JUHAMHUYCCKUX XapPAKTCPUCTUK CUCTEMBI,
- PacCUMTHIBATh JUHAMUYECKUE CBOMCTBA
Y [IEPEXOJHBIC IIPOLIECCHI B
nmpeoOpazoBaTesixX.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumivHa OTHOCHTCS K OCHOBHOM IpogeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
[IpomblinieHHast 3MEKTPOHMKAa M MHUKporpolueccopHas TexHuka (nairee — OIIOII), nanpaBneHus
noarotoBku 11.04.04 DnekTpoHHKa U HaHOZJIEKTPOHUKA, YPOBEHb 00pa30oBaHUs: BbICIIee 00pa30BaHUE -
MarucTparypa.

baszupyertcs Ha ypoBHe BBICIIET0 00pa3oBaHus (OakaiaBpuaT, CIICIIUATHUTET).

Pe3ynbrarel 00yueHus, MOJTy4EHHbIE IPYU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncyneranus HUKP

KIIP I'K HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

~

8 9 10

11

12

13

14

15

O0o01IeHHAs cXemMa
BCHTHUJIBHOI'O
npeoOpaszoBatesl.
Ananu3
npeoOpazopareneit
METOJIOM YCPEIHECHUS

N | | Beero sacos

[ee]

W~

14

11

O6001IeHHas cxeMa
BEHTWJILHOIO
npeobpa3oBaTersl.
Ananus
npeobpa3oBareseit
METOJIOM YCPEIHeHUS

28

14

Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Pacuer
XapaKTePUCTHUK BEHTHIHLHOTO MPeoOpa3oBaTes
JUTS PA3IUNYHBIX CXEM
BBINPSIMUTEIICH/HHBEPTOPOB

BenTunbHbIi
nmpeoOpa3oBareib Kak
HENpephIBHOE
YCTPOWCTBO.
BentunbHbIi
nmpeoOpa3oBareib Kak
JTUCKPETHOE
YCTPOHCTBO

40

10

22

2.1

BentunpHblii
npeoOpa3oBaTelb KakK
HETIPEPHIBHOE
YCTPOMICTBO.
BentunpHblii
npeoOpa3oBaTelb KakK
JUCKPETHOE
YCTPOMCTBO

40

10

22

Camocmoamenvhnoe uzyuenue
meopemuuecko20 mamepuana: [Ipumepsl
CHUCTEM C HEJIMHEWHOMN aMIUIUTyIHON
XapaKTEePUCTUKOMN; C HETIOTHOU
YIIPaBJIsE€MOCThIO




3 Cnoco0bl ynpaBieHust 18 4 - 4 - 10 - Camocmosamenvhoe usyuenue
3.1 CrocoOBbI yrpaBiieHus 18 4 - 4 - 10 - meopemuueckozo mamepuana: Kauectso
ynpasienus. Kpurepun, 3aganue TpeOoBaHuii B
T3 na ycrpoiictBa. Kpurepun ycroitanBoctH,
OBICTPOICHCTBHS, TOYHOCTH CTAOMITH3AINA
4 Pacuer nepexomHOTrO 30 8 - 6 - 16 - CamocmoamensHoe usyuenue
npouecca B AUT meopemuuecko2o mamepuaia: Metoasl
METOJIOM Orubdaroniei pacyera Mepexo/JHbIX MPOIECCOB: TOUHBIE U
4.1 Pacuer nepexomHOTO 30 8 - 6 - 16 - pUOIMKECHHBIE; aHATUTHUCCKHUE W YHUCIICHHBIE
npouecca B AUT
METOJIOM OrHOaroIIei
5 [onsTue o 28 4 - 6 - 18 - CamocmosamensHoe usyuenue
PE3YIBTHPYIOIIEM meopemuuecko2o mamepuana: AIropuTMbl
BEKTOpE Tpex(azHoi YIPaBJICHUS UHBEPTOPOM U aKTUBHBIM
CHUCTEMBI BBINIPAMUTEIIEM HAa OCHOBEC KOMMYTAallUOHHOTO
5.1 [MonsiTue o 28 4 - 6 - 18 - BEKTOpa - BEKTOPHOE YIIPaBICHUE
PE3YIBTHPYIOIIEM
BeKTOpe TpexdaszHou
CHUCTEMBI
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obobwennas cxema senmunbHo20 npeobpaszosameiis. Ananus npeobpaszosameneii Memooom

ycpeoHeHus.

1.1. O6o06mIeHHas cxemMa BeHTUIILHOTO Ipeo0pa3oBareis. AHaIN3 mpeoOpa3oBaTeieii MeToI0M
yCpEIHEHUS

O06o006meHHas cxema MHOTO(a3zHOro BeHTWIbHOTO nipeodpaszoBatens (BII). CtpykTypHas cxema
BII kak omementa CAP. Ilonstne coOCTBEeHHO-BEHTHIIBHOTO mnpeodpazoBarens (CBII).
OcoOennoctu auHamuku CBII. Ilone3nas cocraBmsitomas curHana CBII npu  nuneliHoM
U3MeHeHnu yriia o. JlmHamudeckas peryiaupoodnas xapaktepuctuka CBII. [Ipenenbnas yactora
BeIxoHOro curHana BIl. Meroay ycpenHeHust Aisi aHalnM3a CTAaTHUECKHX IMpeoOpa3zoBaTesei.
AHaJM3 aBTOHOMHBIX mpeoOpa3oBareneit. OO0CHOBaHHE PUMEHEHHUSI METOJIa K aHAIN3Y BEIOMBIX
npeoOpaszoBareneii. JluHamuueckue xapakrepuctuku BIl ¢ yueTomM mapaMeTpoB 3JIEMEHTOB
CHJIOBOM CXEMBI U Harpy3ku. PexxuM OOJbIINX OTKIOHEHHH TOKa Harpy3ku. OO0OIIeHHAs CHITOBas
cxema BII s BeHTHIBHOTO BO30YXAEHHS M BEHTWJIBHOTO JJIEKTponpuBoja. [luHamuveckue
xapaktepucTrku BII ¢ yueToM nmapamMeTpoB JIEMEHTOB CHJIOBOW CXEMBI U HArpy3KH. PexkuM Maibix
OTKJIOHEHWH Toka Harpy3ku. OO0oOmeHHas cxema BII nmns BEeHTWIBHOTO BO3OYXKICHUS U
BEHTWJIBHOTO 3jekTponpuBofa. Iloctosnnas coctaBmsomas JOJC mnpeobpaszoBarens mpu
rapMOHHUYECKOM BXOJHOM curHaje. KoppekTupyrommue [nend, HCKIIOYAIONIHe ITOCTOSHHYIO
cocTaBJisroyt0. [I0CTOSIHHAS COCTABIAIONIAS IPU KOHEYHOM M.

2. BenmunibHulii npeobpazosamens Kak HenpepuleHoe ycmpoucmeo. BenmuibHoiil
npeobpaszosamenb KAk QOUCKPEMHOe YCMPOUCmao

2.1. BentunpHbIi npeoOpa3oBareb Kak HEMPEPHIBHOE YCTPONUCTBO. BeHTUIBHBIIM
npeoOpa3oBaTelib Kak JUCKPETHOE YCTPOUCTBO

BenTmibHeli mpeoOpa3oBarenb Kak HEMPEPHIBHOE YCTPOHCTBO. AMIIUTYAHas W (azoBas
qyacToTHBIe XapakTtepucTuku. Ilepenarounas ¢ynkuus BII. Pacdyer aBroxonebaHuil B 3aMKHYTBIX
cucreMax ¢ BII, cBfA3aHHBIX C HENOJIHOW YIPAaBISEMOCTBIO BEHTHWJICH. BeHTWIBHBIN
npeoOpa3oBaTesib Kak JMCKPETHOE YCTPOHMCTBO. PeXHMM MajblX OTKJIOHEHMH YIPAaBISIOIIETO
curHana. CpaBHutenbHble xapakrepuctuku 3BeHa MM 1 u HIMM II. Pexum Oosbiiux
OTKJIOHEHUIl ympaBismomero curiaiga. Merosapsl ananusa. HuskouacToTHbIE OMEHHS B BBIXOJHOM
HanpsbkeHun BII mpu Bo3aelCTBUM BBICOKOYACTOTHBIX CHTHAJIOB. BiMsiHME aCUMMETPUHN CHCTEMBI
YIIPABJICHHUS.

3. Cnocobvi ynpasnenus

3.1. CriocoOsl ynpaBieHus

XapaKkTepUCTUKU PEBEPCUBHOTO BEHTHJIBHOTO MpeoOpazoBarelis ¢ pa3/ielibHBIM YIPaBICHUEM
rpynnamu  BeHTHIeH. CrocoObl ympaBieHus. CoBMecTHOe yrpaBieHHe peBepcuBHbIM BII.
3aBUCUMOCTh JMHAMUYECKOTO YpPaBHUTEIBHOr0 TOKa OT wuHepuuoHHoctu CVY. YactoTHbie
XapaKTEPUCTUKU CHUJIOBOM CcXeMbl peBepcuBHOrO BII ¢ COBMECTHBIM YIIpaBIEHHUEM TIpyNIaMU
BCHTHIICH.

4. Pacuem nepexoonozo npoyecca 6 AUT memooom ocubarowe

4.1. Pacuet nepexomnoro nporecca B AUT merogom orubaroreit

Pacuer mnepexognoro mpomecca B AWT wmeromom orubatomeir (loe mnpubmmkeHue).
Orpannuenusi Meroaa. Bxiouenwe wHBepTOopa. COpoc, HaOpoc akTuBHOM Harpy3ku. COpoc,
HaOpoc MHAYKTUBHOM Harpy3ku. Copoc, HaOpoc Harpy3ku 6e3 n3meHenus (azosoro yria. Copoc,
HaOpOC HArpy3Ku 0€3 U3MEHEHUST MOAYJISl TPOBOIUMOCTH.



5.

5. Ilonamue o pe3yivmupyouem 8eKmope mpex(basﬂoﬁ cucmemal

1. [ToHsTHE O PE3YNBTUPYIOIIEM BEKTOPE TpeX(Pa3HO CUCTEMBI

[TonsiTHE O PE3yABTHPYIONIEM BEKTOpE Tpex(a3HOi cucTeMbl. 3anmuch ypaBHEHUH TpexdazHoit

e

C UCIIOJIB30OBAHHUEM PE3YIBTHUPYIOIIUX BEKTOPOB. Bpama}omaﬂc;l CUCTEMA KOOpAUHAT. 3anuce

ypaBHEHU Tpex(a3zHOU e BO BpaIarolieiicss cucteme koopauHat. Kommyranmonaast QyHKIUS
1 kommyTanoHHbId BekTop AUT. CBolicTBa KOMMYTAIlMOHHOT'O BEKTOPA.

3.3. TeMbl NPaKTHYECKUX 3aHATHH

1. Pacuer nepenarounoit ¢pynkimu BII kak HenmpepbIBHOTO yCcTpoiicTBa. JIMHAMUYECKUMA
YpaBHUTEIBHBIM TOK, PACUET 3BE€HbEB CUCTEMbI YIIPABICHUS;

2. IlonsATHE 0 pe3yabTUPYIOIIEM BEKTOpE Tpex(a3Hoil CHCTeMbl. 3auCh YpaBHEHHUI BO
Bpallarouieicss CHCTEMEH KOOPANHAT; pacyeT npoueccoB. [Ipumenenne KOMMyTalmOHHOTO
BeKTOpa npu pacuere cucrem ¢ AUH u AUT;

3. Pacuer nepexoansix npoueccoB B AUT meronom orubaromieit (1oe npubnmxenue). Copoc,
HaOpOC HArpy3KH;

4. Pacuer nepexonubix npoieccoB B AUT metonom orubaromieit (1oe npudmmkenue).
Bxurouenue nHBEpTOpA;

5. XapakTepucTUKN PEBEPCUBHOTO BEHTUIILHOTO MIPE0OPa30BaTENS C pa3ieIbHBIM
yrpaBieHHeM rpymnnamu BeHTuiiel. CoBMecTHOE yipaBieHue pesepcuBHbIM BIl. YactoTHbie
XapaKTEePUCTUKH CUIIOBOM cxeMbl peBepcuBHOTO BII ¢ cOBMECTHBIM yrpaBiieHHEM TpyIIIaMu
BeHTHIeH. ConocTaBieHne XapaKTepUCTHK;

6. ABTokoniebanus B cucreMe ¢ BlI, cBsi3aHHBIE CO CBONCTBOM JIUCKPETHOCTH;

7. BenTunbHbIN peobpa3zoBaTeb KaK AUCKPETHOE YCTPOUCTBO. PeskM MajbIX OTKIOHEHUN
YIPABJISIFOLIETO CUTHAJIA,

8. O600menHas cxema MmHorodasnoro BII. [Tonsatue CBII. [IpenenbHast yacToTa BEIXOJHOTO
curnana BII. Meton ycpennenus - mpuMepsl IPUMEHEHUS K aBTOHOMHBIM U BEJIOMBIM CETHIO
npeoOpazoBaTesIM.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEAYCMOTPEHO

3.5 KoncyabTanuu

e

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

Koncynpramuu no teme "OOoOIIEHHass cxeMa BEHTUJIBHOTO IpeoOpa3oBarelis. AHaIN3
npeoOpa3oBareneit  MerogoM  ycpenHeHus". OcCOOCHHOCTH TPUMEHEHHWE MeETOo/a
yCpenHeHus Ul aHalln3a peoOpa3oBaTesneil pa3IMyHbIX THUIIOB.

BentunbpHbl mpeoOpa3oBaTenb Kak HENPEPHIBHOE YCTPOMCTBO: MPOSBICHHE HEMOJIHOM
YIPABISIEMOCTH; HCKJIIOYEHHE NPOSBIEHUS HENOJHON YNpPaBiIsieMOCTH. JIMCKpETHBIE
CUCTEMBI: IPUMEPBI, aHAJIN3 AUCKPETHBIX cucteM. [Ipeobpa3oBarh U cucTema yrpaBieHUs
KaK IUCKPETHasl CUCTEMA.

CriocoObl  ympaBiieHHs BEHTWUJIBHBIM TIpeoOpa3oBateneM. (OCOOEHHOCTH, CBOKMCTBA,
NpEeUMyIIecTBa M HEJOCTaTKH. TeXHUYeCKHe pelIeHHs, OCOOEHHOCTH IPaKTHUECKON
peanu3anum.

Onnodasusiit aBToHOMHBIN HHBEpTOP Toka (AUT). Tpexdaszubiit AUT. AHanu3 Ha oCHOBE
Pesynbrupyromuii BekTop TpexdaszHoil cucrembl. KoMMyTannonusii Bektop. Onucanue
MPOIECCOB B Tpex(a3zHoi cucTeMe. YTpaBieHue Tpex(a3sHbIM HHBEPTOPOM.

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI H OpMHUPYEMBIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JTCUUILTAHEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JMCIUIIIIHE COOTBETCTBUHU C
WH/IUKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) m.3.1)
1]12]3[4]5
3HaTh:
CBOICTBA M METO/Ibl aHAIM3a BEHTUIIEHOTO KontposnsHas pabota/Benomsiii ceTpro
npeoOpaszoareins kak anemernTa CAP co cBoiicTBOM npeoOpa3oBaTellb Kak HEPEPHIBHOE YCTPOUCTBO
HEMOJIHOM YyNpaBIsieMOCTH BEHTUJIEH U CBOMCTBOM W/T-3nk-1 Tt
Kontponbnas padota/lIpeoOpazoBarenu kak
TMCKPETHOCTH o
JIICKPETHBIE YCTPOWCTBA
YMersb:
paccYUTHIBATH JMHAMUYECKHUE CBOWCTBA U TIEPEXOIHbIC VJ1-3 P I PacuerHo-Tpaduueckas padora/Pacuer cucremsr
-31K-1 . .
IPOLIECCHI B IPeo0pa3oBaTelsix yIIpaBJICHUs IPe0OPa30BaTEIbHON YCTAHOBKOM
pa3pabaThIBaTh CHCTEMBI YIIPABICHUS KontponpsHas paborta/Pacuer quHaMHuecKux
peoOpa3oBaTEIbHON YCTAHOBKH C IS0 00ECTICYCHNUS V-3 + | 4 | MPOLECCOB B ABTOHOMHBIX IPEOOPa3OBaTEIIAX -
-31K-1

3aIaHHBIX CTATUYCCKUX U JUHAMHWYCCKUX XAPAKTCPUCTUK
CHUCTCMBbI

ABTOHOMHBLIX HHBCPTOpAX




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
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Bemomelii ceThio mpeoOpa3oBaTellb Kak HempepbiBHOE yeTpoiicTBo (KoHTpobHas paboTa)
2. IIpeobpazoBarenu kak quckpeTHble ycrpoiictBa (KonTponsHas padoTa)
3. Pacder quHAMHYECKUX MPOIIECCOB B aBTOHOMHBIX TPE0OPA30BATENISIX - aBTOHOMHBIX
nnBepropax (KontponbsHas pabora)

Dopma peanuzanuu: CmemanHas Gopma
1. Pacuet cucteMsl yrnpasieHus ipeoOpa3oBaTelibHON ycTaHOBKOH (PacueTHo-rpaduveckas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

Oxsamen (Cemecmp Ne3)
OneHka 3a JUCHUIUIMHY BBICTABIISETCS B COOTBETCTBUU C IIOJOKEHUE O OaJlJIbHO-PEHTHHIOBOM
ctpykrype HUY "MOUN" Ha ocHOBaHMM CEMECTPOBOM U IK3aMEHALIMOHHOW COCTABIISAIOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. 3a6poauH, 1O. C. IIpombInieHHas MEKTPOHUKA | YUEOHUK JUISI SHEPTETHUYECKUX U
AIIEKTPOMEXaHUYECKUX cnenraibHocTel By30B / FO. C. 3abpoauH. — 2-e u3., crep. — M. : AnbsHc,
2008. — 496 c. — ISBN 978-5-903034-34-5.;

2. MenemmuH, B. 1. Ynpasienne TpaH3UCTOPHBIME Mpe0OpazoBaTesiMu diekTposHeprun / B. 1.
Menemms, [{. A. OBunHHUKOB. — M. : Texnocdepa, 2011. — 576 c. — (Mup paaAMO’IEKTPOHHUKH). —
ISBN 978-5-94836-260-1.;

3. Pozanos 0. K., Ps6unnkuit M. B., KBacHiok A. A.- "CunoBas snexktponuka', MI31atenscTBo:
"N3natenbckuit tom MOU", Mocksa, 2016 - (632 c.)
http://e.lanbook.com/books/element.php?pll_id=72283.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiinn, Coepaxas, BK u np).



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/
10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HaAaMMCHOBaHHE
VYuebnsie aynutopun st | JK-120, MammHHBIH 3ai cepBep, KOHIUIMOHED
MPOBEJECHUS JTEKIIUOHHBIX HBI]
3aHATUHN U TEKYLLEro J1-427, Yuebnas rapTa, CTyJ, JOCKa MeJIoBas
KOHTPOJIS ayJIUTOpUs
VYuebnsie aynutopun st | JK-120, MammHHBIH 3ai cepBep, KOHIUIMOHED
MPOBEICHUS HBI]
MPAKTUYECKUX 3aHITUH, J-427, YueOnas rapra, CTyJ1, I0CKa MEJIoBas
KP u KII ayJIUTOpUs
VYuebnsie aynutopun st | JK-120, MammHHBIH 3ai cepBep, KOHIUIMOHEP
MPOBEICHUS HBI]
MIPOMEKYTOUHOM J-427, YueOnas rapra, CTyJ1, I0CKa MeJIoBas
aTTecTauuu ayJIUTOpUs
[Tomemenus st HTB-303, JlekunonHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEIILHOU ayIUTOpUs MMCbMEHHBIN, BEIIANKa JI OJCXKIbI,
paboThI KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
HNHTepHeT, KOMIIBIOTEP EPCOHANIbHBIM,
MIPUHTEP, KOHIUIIUOHED
[Tomemenus st E-324/6, Kpeco pabdouee, CTyII, mKad s
KOHCYJIbTUPOBAHMS [IpenonaBarenbckas JIOKYMEHTOB, CTOJI MUCbMEHHBIH, TyMOa,
kag. "ITpom.om." KOMIIBIOTEPHAs! CETh C BBIXOZOM B
WNHTepHer, MHOTOQYHKIIMOHAIBHBIN LIEHTP,
KOMITBIOTEP MEPCOHATBHBIN
IToMmemmenus nisd E-324/5, napTa, CTyJ, BeIIajaKa JJIsl OJI€KIbI,
XpaHeHus: 000pyI0BaHUS Metoauueckuit KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
1 yueOHOTO MHBEHTapS KaOuHeT Kad. HNutepHeT, MynbTUMEIUUHBIA TPOCKTOP,
"I[Tpom.37." JIOCKa MapKepHas epeIBUKHAsI, HOYTOYK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

I[I/IHaMI/IKa Hp€06p330BaTCJ'II)HLIX YCTAaHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Benowmplii ceThro mpeoOpa3oBarenb Kak HenpepbiBHOE ycTpoiicTBo (KoHTponkHas paboTa)
[IpeoOpazoBarenu kak AuckpeTHbie ycTporcTBa (KontponbHas padota)

Pacuer cuctemsl ynpaieHus mpeoOpa3oBaTesibHOM ycTaHOBKOH (PacueTHo-rpaduyeckas
pabora)

PacueT muHAMHYECKHX TPOIIECCOB B aBTOHOMHBIX IIPe00pa30BaTelsiX - aBTOHOMHBIX HHBEPTOPAX
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Pazpen nucnurimmHbl KM: L 2 3 4
paznena Henens 4 8 15 16
KM:
1 O06o00meHHas cxema BeHTHIIBHOTO ITpeoOpa3oBartesns. AHaIN3
npeoOpa3oBaresiell METO/I0M YCPEIHEHUS
11 O06o00meHHas cxema BeHTHIIBHOTO ITpeodpa3oBartens. AHaIN3 + + +
' npeoOpa3oBaresiell METO/I0M YCPEIHEHUS
BentunbHblii mpeobpa3oBaTenb Kak HENPEPbIBHOE
2 yCTpOHCTBO. BeHTUIIbHBIN Tpeobpa3oBarteb Kak TUCKPETHOE
YCTPONCTBO
BenTunpHbIi mpeoOpazoBaTesb Kak HEMPEPHIBHOE
2.1 ycTpoiicTBO. BeHTHbHBIN npeoOpa3oBaTenb Kak JUCKpETHOE | + + +
YCTPOMCTBO
3 Crioco0b! yrnpaBieHus
3.1 Crioco0b! yrnpaBieHus +
4 Pacuer nepexomanoro nporecca B AT metogom orubaroreit
4.1 Pacuer nepexonnoro nporecca B AUT metogom orubarorieit +
5 [ToHsiTHE O PE3yABTHPYIONIEM BEKTOPE TpeX(pa3HOH CUCTEMBI
5.1 [ToHsiTHE O PE3yABTHPYIONIEM BEKTOPE TpeX(pa3HOH CUCTEMBI +
Bec KM, %: | 20 20 40 20
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