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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Ilenpt0  OCBOGHHS ~ JUCHMIUIMHBI ~ «OJEKTPUUYECKHUE  HUCIIOJHUTENIBHBIE  CHUCTEMBbI
POOOTOTEXHUYECKHX KOMIUIEKCOBY SIBIISICTCSA IPUOOpETEHNE TEOPETUYECKHX, TPAKTUYECKIX 3HAHUN
Y HaBBIKOB B 00JIACTH CUCTEM YIIPABICHUSI JIEKTPOIPUBOAAMHU U CHIIOBBIMU 10JIyTIPOBOAHUKOBBIMU

npeoOpa3oBaTEISIMHU.

K ocHOBHBIM 3a1a4yaM OCBOEHUS TUCLUMIUIUHBI « DJIIEKTPUUECKHE UCIIOJIHUTEIbHbBIE CUCTEMBbI
POOOTOTEXHUYECKUX KOMILJIEKCOBY CJIEyET OTHECTHU:

— U3y4eHue 0COOCHHOCTEN pa3pabOTKU CUCTEM YNPABJICHHUS 3JIEKTPOIIPUBOIAMU;

— W3y4YCHHE NPUHIMUIIOB JCHCTBHS CHJIOBBIX IOJXYIPOBOJHHKOBBIX MpeoOpa3oBarene
3JIEKTPUYECKON PHEPIrUU IOCTOSIHHOTO M NEPEMEHHOIO TOKa B COCTAaBE MEXATPOHHBIX CHUCTEM,
PEKUMOB PaOOTHI U XapaKTEPUCTHK.

OO0yuenue o

JUCHUITIIMHEC

<<9JICKTpI/I‘l€CKI/Ie

HUCIIOJIHHUTCIIbHBIC CHUCTCMbI

POOOTOTEXHUUECKUX KOMILIEKCOB» HAIPaBICHO Ha (OPMHUPOBAHUE Y OOYHarOIIMUXCS CIEAYIOIINUX

KOMIIETECHIINN:

Kox n HaumenoBanue
KOMIIETEHIIUHN

I/IH,I[I/IKaTOpr JOCTHIXKCHUA
KOMIICTCHII M

HaumeHoBaHue mokasarteis
OLICHUBAaHU

ITK-6 CriocoGeH BBIONHATH
pacyeTr U NPOEKTUPOBAHUE
JleTajneiu, y3JI0B U yCTPOUCTB
POOOTOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUUECKUM
3a/laHueM, B TOM YHCJIE C
MCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTH3alNH
IIPOEKTUPOBAHHUS

UIIK-6.1. Tlonumaer
MIPUHIIUITBI KOHCTPYUPOBAHHUS
OTJEJBHBIX JIeTajeH, Y3JI0B U
YCTPOMCTB
POOOTOTEXHHUUECKUX CUCTEM,
BBIOMPAET CUCTEMBI
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUSI
POOOTOTEXHUYECKHX CHCTEM;
NIIK-6.2. Pabotaer ¢
MIPOTrPaMMHBIMH CPEJCTBAMH C
HCIIOJIb30BAHUEM
COBpPEMEHHBIX PUKIIATHBIX
MIPOrpaMM IO pacuery
POOOTOTEXHUUYECKUX CHCTEM;
HIIK-6.3. PaccunThiBaeT 1
MIPOEKTUPYET NETAH, Y3IIbl U
yCTpOWCcTBa
POOOTOTEXHUYECKHX CHCTEM B
COOTBETCTBUH C TEXHUUYECKUM
3aJIaHUEM C UCII0JIb30BAHUEM
CPEICTB aBTOMAaTU3AlUU
IIPOEKTUPOBAHMSL.

3HaTh: METOALI CHHTE3A
CHCTEM aBTOMATHYECKOTO
YIpaBJICHUS KOOPIUHAT
aBTOMAaTU3UPOBAHHOTO
AJIEKTPOIPUBO/IA

YMerh: NpaBWIBHO U
palMOHAILHO COCTABIIATh
TEXHUYECKOE 3aJaHHE Ha
IPOEKTUPOBAHHUE CUCTEMBI
YIPaBIIEHUS
AIIEKTPONPUBOAOM

Baaaers: HaBbIKaMu
MCII0JIb30BaHUsI COBPEMEHHBIX
TCOPCTUUCCKHUX U
AKCIIEPUMEHTAIBHBIX METOJOB
pa3pabOTKX MaTeMaTUYECKUX
MOJIEJIEH UCCIIENYEMBIX
AIIEKTPONPUBOIOB

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

JIMCUUIUIMHA OTHOCHUTCS K AJIEKTUBHBIM JUCHUIUIMHAM YacTH, GOPMHUPYEMOM y4yaCTHUKAMHU
oOpa3oBaTenbHbIX oTHOIIEHUH O10ka b1 «/luctumiuuel (Moaynn)» JUCIUIITHHA HETTOCPEICTBEHHO
CBsI3aHa CO CIEAYIOLUMU AUCUUIIMHAMU U npakTukamu OOIT:

Jleranu MexaTpOHHBIX MOJYJIEH, POOOTOB U UX KOHCTPYHPOBAHUE,

I[I/IaI‘HOCTI/IKa M HAZIC’KHOCTh aBTOMATU3UPOBAHHBIX CUCTEM,

Mexanuka poOOTOB M MEXaTPOHHBIX MOIYJIEH;
HpOCKTI/IpOBaHHe ABTOMATU3HWPOBAHHBIX CUCTEM,



[Ipou3BoacTBEHHAS MPAKTHKA (TPOEKTHO-TEXHOJIOIHYECKasi);

CrniennanbpHbIe TJIaBbl MATEMATUKH;
Teopus aBTOMAaTUYECKOIr0 YIIPaBJICHUS;
TexHHUYecKkue cpeAcTBa aBTOMaTU3aluy,

TexHuueckoe 00CITy’)KUBaHUE U PEMOHT 000PY/I0BaHUS,
VYnpasnenue poboTaMu U pOOOTOTEXHUYECKMMHU KOMILJIEKCAMU;
DKcIUTyaTanys ¥ HajlaJlka MEXaTPOHHBIX M POOOTOTEXHUYECKHX CHCTEM,

DNeKTpudecKrue MalluHbI,
DNEKTPOTEXHUKA.

3 CTpyKTypa M cojiep:KaHue AUCHUTTUHbI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI cOCTaBisieT 3 3adeTHble enquHullsl (108 yacos).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne Bt ve6HoM paGOTLI KoauuvecTBo Cemectp
n/n 1y P 4acoB 7
1 | AyauTopHble 3aHSATHA 54 54
B Tom uncne:
1.1 | Jlexkuunm 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS - -
1.3 | JlaGopatopHble 3aHATHUS 18 18
2 | CamocTosiTe/ibHAsA padoTa 54 54
B ToMm umncrne:
2.1 | Bemonnenne u 3anura PI'P 28 28
2.2 | IloaroroBka K SK3aMeHY 18 18
2.3 | [loaroroBka o0T4ETOB MO JTaOOPATOPHBIM 8 8
paboTtam
3 | [IpomexkyTOUHAsI aTTECTANSA
3auet/nud.3auer/7K3amMeH 9K3aMEH
Hroro 108 108

3.2 TemaTH4YeCKHUii TJIaH U3yYeHUST TUCIUTLTHHBI
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Paszpnen 1. Onpenesienue U pyHKIUH
IJIEKTPUYECKUX UCTOJHUTEIbHBIX
1 P 26 | 10 0 4 0 12
CHCTEM POOOTOTEXHUYECKUX
komiuiekcoB (QUCPK).
Tema 1. Onpenenenne SUCPK.
1.1 | OcHOBHBIE U BCTIOMOTATEJIHLHBIE 2
¢byukuun SUCPK. Ilenu, 3ama4un u




cojiepaHue AUCHUIUINHBL. [loHsTHE
«CucreMa CHJI0BOU
npeoOpa3oBaTeIbHON TEXHUKNY.

1.2

Tema 2. O0Owue cBenenus 0o
3JEKTPOINPUBOJIAX C YIIPABICHUEM IO
YKECTKOM nmporpamme. PeneiiHo-
kontakTopubie JUCPK.

1.3

Tewma 3. Kitaccudukanusi cumoBbIx
MOJTYTIPOBOTHUKOBBIX
npeoOpazoBaresnei mo crmocooy
peoOpa3oBaHus MEKTPUIECKON
SHEPTHUH.

14

Tema 4. OcHoBHAas 31eMeHTHas 0a3a
CWJIOBO# IpeoOpa3oBaTebHOM
texHuKd. O0JacTH MPUMEHECHHS.

1.5

Tema 5. UccnenoBanue TpexdazHoit
MOCTOBOM CXEMBbI BBIITPSIMIICHHSI Ha
AKTUBHYIO, aKTUBHO-UHYKTHBHYIO,
€MKOCTHYIO HAarpy3Ky M POTHBO-D/IC.

1.6

Tema 6. OnpeenieHue CTPyKTYPHOU,
(bYHKIIMOHATIBHOM U MPUHIIUITAATEHON
CXEM DJICKTPONPHUBOIa, TPUMEPBI.

Pa3pnen 2. TunoBblie y3,1bl NPOCTHIX
peJieiiHO-KOHTAKTOPHBIX CXEM.

28

10

14

2.1

Tema 1. Cxema ynpaBieHUs IIyCKOM U
JUHAMHYECKUM TOPMOKEHUEM
JIBUTATENIs IIOCTOSIHHOTO TOKa,
paboTarolias ¢ 331aHUEM BPEMEHH.

2.2

Tema 2. CtaTuueckue
XapaKTEPUCTUKU, IEPEXOTHBIE
MPOIIECCHI, PacueT yCTaBOK pelie
BPEMEHHU, ONUCaHNEe PAaOOThI CXEMBI.

2.3

Tewma 3. Meroauku pacuera
Pa30MKHYTBIX CUCTEM YIIPaBJICHUS
ANEKTPONPUBOAMH ITOCTOSHHOTO
TOKa.

2.4

Tema 4. CtpykTypa ¥ NpuHIUI
paboThI CUCTEMBI UMITYJIBCHO-
¢azoBoro ynpasneHus. Pa3osas,
peryJaupoBOYHasl U BHELIHAS
XapaKkTepUCTHKa ITpeodpa3oBaTes.

2.5

Tema 5. HccnemoBanue cCUCTEMBI
HMMITYJIbCHO-()a30BOTO YIIPABJICHHS
Tpex¢a3zHbIM MOCTOBBIM THPUCTOPHBIM
npeoOpazoBaTesieM.

2.6

Tema 6. [IpuHIMIIBI peryTUpOBaHUS
MOMEHTA B TUIIOBBIX Y3JIaX IPOCTHIX
CXEM.

Paszgean 3. Cucrembl
aBTOMATHYE€CKOI'0 peryJupoBaHusi
(CAP) 3j1eKTPONIPHBO/IOB C

28

10

14




npeodpa3oBaTe/IsIMH YaCTOThI B
IUCPK.

3.1

Tema 1. [TonsATHe cuCTEMBI
aBTOMATHUYECKOTO PEryIUpOBaHUS
(CAP). OynkumoHanbHas MOJEIb,
MaTeMaTHU4eCKOe OMUCAHUE U
cTpyktypHas cxema CAP.

3.2

Tewma 2. PacueT u BBIOOp apaMeTpoB
mpeoOpa3oBarTess YacTOThI JIJIs
CUCTEMBI YaCTOTHOI'O PETyJIMPOBAHUS

3.3

Tewma 3. OcHOBHBIE (HOPMYJIIBI
nepexo/ia OT MUKIOTPaMMBI K
CTpYKTYypHBIM popmymnam. [TpuHIuI
paboThI, OCHOBHBIC XapaKTEPUCTUKU U
0COOEHHOCTH pabOThI HA AKTUBHO-
WHIYKTUBHYIO Harpy3Ky U MPOTHBO-
9.].C.

3.4

Tema 4. HcclienoBaHue akTHBHOTO
BBITIPSIMHATEJIS TI0 TpexXda3HOH
MOCTOBO# CXeMe BBIPSAMIICHHS ITPH
paboTe Ha aKTUBHYIO, aKTUBHO-
WHIYKTUBHYIO, EMKOCTHYIO Harpy3Ky
1 IPOTHBO-D/IC.

3.5

Tema 5. Cunycounansuas [LIVM.
Koaddurnment momymnsiun.
Cunycounnansnas [HINUM c
IPEIMOAYIISIITHEH.

3.6

Tema 6. ABTOHOMHBIN HUHBEPTOP
Hanpspkenus (AWH).

Pa3nen 4. BekTopHoe u ckajsipHoe
ynpasJjeHnue. 3aluThI
3J1eKTPONIPMBO/I0B

26

14

4.1

Tema 1. Dranbl cuHTE3a BCKTOPHBIX U
CKaJIIPHBIX CUCTEM YIIPABJICHHA.
Ilonstue CUHXPOHM3AIIMHU.

4.2

Tema 2. Pacuer anekTporpuBoaa
MOCTOSIHHOTO TOKA € MO JYMHEHHBIM
pEeryJIMpoBaHrEe KOOPJIMHAT.

4.3

Tema 3. MHOrOMyJIbCHBIE CUIIOBBIE
CXEMBI MOJKIIOYECHHS CUTIOBBIX
MOJTYTTIPOBOTHUKOBBIX
npeoOpasoBareneii. MHOTOypOBHEBbBIE
npeoOpa3oBaTey.

4.4

Tema 4. UccremoBade aBTOHOMHOTO
WHBEPTOPA HAIPSHKEHUA Ha OCHOBE
IINM.

4.5

Tema 5. YrpaBneHue CHHXPOHHBIMU U
ACUHXPOHHBIMH JIBUTaTEIISIMU.
CucTeMbl 3aIIUThI

npeobOpasoBareneid. Pacuer
aBapUMHBIX TOKOB B Pa3JIMYHBIX
pEeKUMaX.




Tewma 6. TpeboBaHus K 3aIIUTE U
3amuTHOM anmnaparype. CucteMbl
3aIUT OT aBaPUIHBIX TOKOB. BBIOOP
4.6 | mpegoxpaHUTENEH, aBTOMAaTHYECKHUX 2 2
BbIKIItOUarteneid. CuCTeMbl, CXeMbI U
CPEICTBA 3aIIUTHI OT
MEPECHANPSIKEHUM.

Hroro | 108 36 0 18 0 54

3.3 Conep:xaHue TUCHUTLTAHBI

Paszgen 1. Omnpenesenne M (PYHKUMH 3JIEKTPUYECKUX HCIHOJHHUTEIbHBIX CHCTEM
poboTorexununyeckux komiuiekco (AUCPK)

OcHoBHble u Bcromorarenbhble  QyHkuun OWCPK. llenu, 3amaunm u  cojep:kaHue
mucuurunHbl. [lonatne «Cucrema cuiioBoil mpeoOpa3oBaTeNbHON TexHHUKH». Kiaccuduxanms
CHJIOBBIX IOJIyIIPOBOJAHUKOBBIX MpeoOpaszoBaTenieil mo crnocoly MmpeoOpa3oBaHusl AIEKTPUUYECKON
sHeprun. OCHOBHasg »JJIeMEHTHas 0a3a CWIOBOW mpeoOpa3oBarenbHOM TexHukH. OOmactu
npuMeHeHus. OrnpeiesieHue CTPYKTYPHOH, GYHKIMOHAIBHON U MPUHLUINAIBHON CXeM, IPUMEpBHI.
OCHOBHbBIE XapaKTEPUCTUKU M MPUHLUI padoThl 0JHO(PA3HON OJHONOIYNEPUOIHON CXEMBbI
BhINpsiMiieHUs. PaboTa Ha akTUBHY10, aKTUBHO-UHYKTUBHYIO0, aKTUBHO-€MKOCTHYIO Harpy3Ky 1 Ha
IPOTUBO-3.11.C.

Paznen 2. TumnoBble y3JibI NPOCTBHIX peJeHHO-KOHTAKTOPHBIX cXxeM. TupucTOpHBIE
npeodpa3zoBarein

Cxema ympaBiieHUs IIyCKOM M TUHAMUYECKUM TOPMOKEHUEM JBUTATENS IOCTOSTHHOTO TOKA,
pabortaromias ¢ 3agjaHieM BpeMeHu. CTaTuueckre XapakTepUCTHKH, TEPEX0HbIE MPOLIECCH, pacyeT
YCTaBOK peJie BpPEMEHHU, omucaHue padoTbl cxeMmbl. CTpyKTypa M MNPUHLIMI PAabOTHl CHCTEMBI
UMITYJIbCHO-(pa3oBoro ympapieHus. Pa3oBas, peryJupoBOYHasi M BHEIIHSAS XapaKTepPUCTHKA
npeobpazosarens. [[pyHIMIBI peryarpoBaHUs MOMEHTA B TUIIOBBIX y3J1aX IPOCTHIX cxeM. [TpuHumn
paboThl M OCHOBHBIE XapaKTEPUCTHKH Tpex(a3HOil MOCTOBOI cxeMbl BhIpsiMIIeHHs. PaboTa cxembl
Ha AaKTHUBHYIO, aKTHBHO-UHAYKTUBHYIO, AaKTHBHO-€MKOCTHYIO HAarpy3ky M IPOTHBO-3.1.C.
PeBepcuBHBIN THPUCTOPHBINA TPeoOpa3oBaTEb.

Pa3zgen 3. Cucrembl aBTOMaTnyeckoro peryjupoBanusi (CAP) 3jieKTponpuBoaoB ¢
npeodpasoBarensiMu 4actorsl B JUCPK

[Tonstue cucremsl aBToMaruyeckoro perynupoBanusi (CAP). dyHkunoHanbHas MOJENb,
MaTeMaTHuecKoe omnucanue u cTpykrypHas cxema CAP. OcHoBHble (opMyinel mepexoga OT
LUKJIOTPaMMbl K CTPYKTYPHBIM (OpMyJiaM: YCIIOBUSI BKJIIOUEHHS U OTKIIOYEHHs, HEOOXOAMMBbIE
YCIIOBHS CIIPaBeJUIMBOCTH CTPYKTYPHOU (opmyinbl. ABTOHOMHBIA MHBepTOp Hampsbkerus (AWH).
[Tpunuun pa®oThl, OCHOBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PabOThl HA AKTHBHO-MHAYKTUBHYIO
Harpy3Kky M npotuBo-3.1.c. CunycouaanbHast M. Koadduunent moaymsiuun. CunycounanbHas
[II1M ¢ npeaMoxyIsiiuen.

Pa3znen 4. BekTopHoe U cCKaJISIpHOE yIIpaBJjieHue. 3alUThI 3JIEKTPONPUBOI0B

DTanbl CUHTE3a BEKTOPHBIX U CKAISIPHBIX CUCTEM ympaBiieHUs. [loHsATHE CHHXpOHM3AIUU.
MHOFOHy.TIBCHI)Ie CHJIOBBIC CXEMBI ITIOAKITFOYCHU S CHUJIOBBIX MOJIYIIPOBOAHHUKOBBIX
npeoOpaszoBareneii. MHOTOypoBHEBBIE mpeoOpa3oBaTenu. YTIpaBlIeHWE CHHXPOHHBIMH U
ACHHXPOHHBIMU JBHUTaTeIsIMU. CHCTEMBI 3alIUTHI peoOpazoBarteneil. Pacuer aBapuitHBIX TOKOB B
pasNuYHBIX pexuMax. TpeOoBaHMs K 3alMTe W 3aIIMTHOM ammapartype. CHUCTEMBI 3alllUT OT
aBapUIHBIX TOKOB. BEIOOp mpemoxpanuTesneii, aBTOMaTUUECKUX BbIKItouareseil. CuCcTeMbl, CXEMbI |
CpECTBa 3aLIUThI OT IEPEHANPKEHUMN.



3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS
He npenycMmotpeHsl.
3.4.2 JlabopaTopHbIe 3aHATHS

JlaGopaTtopubie 3ansatus 1-2. JlabopatopHas pabora Nel. HccnemoBanume TtpexdazHou
MOCTOBOM CXEMBbI BBIIPSIMIICHUSI HA aKTUBHYIO, aKTHBHO-UHIYKTHBHYIO, EMKOCTHYIO HArpy3Ky U
IPOTUBO-3/IC.

Jlaboparopubie 3amsitust  3-4. JlaGoparopmas paGora Ne2. HccrnemoBaHue CHCTEMBI
UMITYJIbCHO-()a30BOr0 yrnpaBieHHs TpeX(PpazHbIM MOCTOBBIM THPUCTOPHBIM MTPEOOpa30OBaTEIEM.

Jlabopatopubie 3ansatus 5-6. JlaGopatopuas pabora Ne3. lccnemoBanue akTHBHOTO
BBIIPAMUTENS TI0 Tpex(Pa3HOW MOCTOBOM CXeMe BBINIPSMIICHUS MPU PabOTe Ha aKTHUBHYIO, aKTHBHO-
WHIYKTUBHYIO, EMKOCTHYIO Harpy3Ky u MpOTHBO-3/IC.

Jlaboparopubie 3ansTtus 7-9. JlaGopatopHas pabora Ne4. HMcciemoBaHue aBTOHOMHOTO
WHBEPTOPA HANpsKeHUs Ha ocHoBe IIIMM.

3.5TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

He npenycmoTpenst

4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclievyeHne

4.1 HopmaTusHbie 10KyMeHTbI 1 'OCThI
He npenycmoTpensl

4.2 OcHOBHas INTEpaTypa

1. Adonun, B. JI. UnTemnexTyanbHble pOOOTOTEXHUYECKHE CUCTEMBI : yueOHoe nmocodue / B.
JI. Aponun, B. A. Makyuikus. — 4-e u3n. — Mocksa : IntepHeT-YHuBepcutet MHpopManmoHHbIX
Texunonoruit (MHTYUT), Aii [Iu Ap Menua, 2024. — 221 c. — ISBN 978-5-4497-3302-3.

2. bama6anoB I1.B. Texnumueckoe 3peHHE POOOTOTEXHUYECKHX KOMIUIEKCOB : ydeOHOe
nocobue / banab6anos I1.B., lusun A.T'., EropoB A.C.. — Tam60B : TaMO0BCKHIi TOCYAapCTBEHHBIN
texHnyecknid yausepcuter, ObC ACB, 2019. — 81 c. — ISBN 978-5-8265-2096-3.

3. Poros, U. E. DnekTpudeckue U 3JIEKTPOHHBIE YNPABISAIONINE CUCTEMbl M KOMILUIEKCHI :
yuebHoe nocobue / . E. PoroB. — PoctoB-Ha-Jlony : JIoHCKOI rocyaapcTBEHHBIH TEXHUYECKHUM
yauBepcureT, 2023. — 186 ¢. — ISBN 978-5-7890-2093-7. — Texkcr : anekrponnsii // Lupposoii
obpasoBatensubiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/130468.html

4.3 lonoJIHUTEJbHAS JUTEPATypa

1. DnexkTpuyecKkue U3MEPEHUs B SMEKTPOIHEPTETUUESCKUX CHCTEMaX U KOMILIEKCax : yueOHoe
nocobue / M. A. Kamenckas, A. B. Ko6enes, A. H. Karnun [u ap.]. — Tam6oB : TamOoBCKuMii
rocyIapcTBeHHbIN TexHnueckuil ynusepcurer, ObC ACB, 2023. — 81 ¢. — ISBN 978-5-8265-2611-
8. — Texkcrt : anexTponnsiit // LludpoBoii oopazoBatenbHbIl pecype IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/141102.html
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2. I'magxoB D.A. PoOOTOTEXHUYECKHE KOMIUICKCHI JJIs TyrOBOW M KOHTAKTHON CBapKH :
yueOHoe nocobue / I'manko D.A., Kucenes O.H.. — MockBa : MOCKOBCKHI TrOCy1apCTBEHHBIN
TeXHUUYECKU yHUBepcuteT umenu H.D. baymana, 2009. — 107 ¢. — ISBN 978-5-7038-3269-1. —
Tekcr : amexkTponnbiit // LudpoBoii obpazoatenbHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/31541.html

3. ITaxomoBa JI.B. IIpomsbliieHHbIe pOOOTHI U POOOTOTEXHUYECKHUE CHCTEMBI : yueOHOe
nocobue / ITaxomosa JI.B.. — HoBocubupck : Cubupckuii rocy1apcTBeHHbIH YHUBEPCUTET BOJHOTO
tpancnopra, 2022. — 78 ¢. — ISBN 978-5-8119-0933-9. — Tekcr : anektponHsblii // [ludposoit
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/148824.html

4.4 JnekTpoHHBIEe 00pa30oBaTeIbHbIE PECYPChI
He npexycmotpero

4.5 JIuuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecreuenue

1. Microsoft-Office
2. Matlab/Simulink
3. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(hecCHOHATbHBbIE 0a3bI IAaHHBIX U HH(OPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. EnnHoe okHO nocTyma kK 00pa3oBaTelbHBIM pecypcam DenepaiabHbIi mopTal
http://window.edu.ru

2. KommbrotepHbie HH()OpMAITMOHHO-TIPaBOBBIE cUCTeMBI « KOHCYIIbTaHT»
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OdunmanpHbIN UHTEPHET-TIOPTAI TPaBOBOM MHpopManuu http://pravo.gov.ru.

4. Hayunas snexkTpoHHas 6ubaunoteka http:// www.elibrary.ru

5. Poccuiickas rocyaapcTBeHHast onbnmoteka http://www.rsl.ru

6. ObC «YHuBepcureTckas 6ubaroreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieueHue

1. KoMIproTepHBIi KI1ACC ¢ IPEAYCTaHOBIEHHBIM MPOTPAMMHBIM O0eCTiedeHuEM, YKa3aHHBIM
B II. 4.5, MyIbTUMEANITHOE 000pyT0BaHUE (IIPOEKTOP, MEPCOHATBHBINA KOMITBIOTED MPEToAaBaTes).

2. Aynurtopust Uil JICKITMOHHBIX, MPAKTHYECKUX 3aHsATuH. OO0Opy0oBaHWE W almapaTrypa:
ayIUTOpHAas JOCKa, BO3MOKHOCTh MCIOIb30BAHMS MYJIbTUMEIUUHOIO KOMILJIEKCA.

3. JlJabopaTopHoe 060pyI0BaHNE.

6 Meroauyeckue peKOMeH AN

6.1 MeTonnuyeckue peKOMeHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3auuu
o0y4eHus1

Ha mepBoM 3aHATHM MO TUCHUIIMHE HEOOXOIUMO O3HAKOMUTH CTYJICHTOB C IMOPSIKOM €¢
U3y4eHus (TeMaMu Kypca, popmamu 3aHSATHH, TEKYIIETO U TPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
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MECTO U POJIb AUCUUILUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYCHHUE, JOBECTU 0 CTYJIECHTOB
TpeOoBaHus K (popMe OTUETHOCTH M IIPUMEHEHHS BUOB KOHTPOJIS.

[Tpu moaroToBKe K 1a60PATOPHBIM pabOTaM IO MEPEYHIO OOBSIBICHHBIX TEM MTPEIOAABATEIIO
HEO0OXOAMMO YTOUHHUTH TUIAH WX MPOBEACHUS, MPOAyMaTh (OPMYIHUPOBKU U COACPKAaHUE yICOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha O0CYKICHHE, 03HAKOMUTHCS C MEPEUHEM TEMATHUYECKUX BOIIPOCOB.

B xoxe pabGoThl BO BCTYIHUTEIHLHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYMMOCTHh TEMBbI
paboThI, OTIPEACIUTE MOPSAIOK €€ MPOBEACHUS, BpeMsl Ha 00CYKIEHUE KaXI0ro y4eOHOro BOIpoca.
[Tpumensist GpOHTAIBHBIN OMPOC TaTh BO3MOXXHOCTH BBICTYIIUTH BCEM CTYACHTAM, IPUCYTCTBYIOIIHUM
Ha 3aHATHM.

B 3akmrounTenbHOM 4acTH Ja0OpaTOpHOM palbOTHI CIEAYET MOJBECTH €€ UTOTH: PACKPHITH
MOJIOKUTEIBHBIE CTOPOHBI U HeZoCcTaTKu. OTBETUTH HA BOMPOCHI CTYIEHTOB. BhiaaTh 3aqanus AJis
CaMOCTOSTEIIbHON pabOThI O MOATOTOBKE K CJICIYIONIEMY 3aHATHIO.

Meroauka mnpenofaBaHus AUCHHUIUIMHBL «DJIEKTPUUYECKUE HCIIOIHUTEIbHBIE CHCTEMbI
POOOTOTEXHUUECKMX KOMIUICKCOBY» M peau3aius KOMIIETCHTHOCTHOTO IOJAXO0Ja B M3JIOKCHUH H
BOCIIPUATUM  MaTe€pUalia  MNPEIyCMAaTPUBAET  MUCIOJb30BAHUE  CIEAYIOIIMX AaKTUBHBIX U
WHTEPAKTUBHBIX (OPM MPOBEACHHUS TPYMNIOBLIX, WHIUBUAYAIbHBIX, ayJAUTOPHBIX 3aHATHH B
COUYCTAHWM C BHEAYAUTOPHON pabOTOH C LEeiIbi0 (GOPMHUpPOBAHUS M PA3BUTHS MPO(ECCHOHATBHBIX
HABBIKOB 00YYarOINXCS:

— TMOATOTOBKAa K BBINIOJHEHUIO ¥ 3allUTa JIA0OpaTOpPHBIX paboOT ¢  TOMOIIBIO
CIIEIUATTU3UPOBAHHOTO ITPOrPAaMMHOTO 00eCIIeUeHNS,

— 3alllUTa U UHAUBUIyaIbHOE 00CYKICHHE BBIMOIHsIEMbIX 3TanoB PI'P;

— TEXHOJIOTUU aHaJN3a CUTYAIUi ISl aKTUBHOT'O O0YUYEeHUSI, KOTOPBIE MO3BOJIAIOT CTYIEHTaM
COEMHUTH TEOPHIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMbIX PEIIEHUIN U UX OCIIEICTBUH,
JIEMOHCTPHPOBATH PA3JIMYHBIEC TO3UIIMH, POPMHPOBATH HABBIKU OIEHKH aJIbTEPHATUBHBIX BAPHAHTOB
B BEPOSITHOCTHBIX YCIIOBHUSIX.

OOyyeHne Mo TUCIUIUIMHE BEAETCSA C MPUMEHEHHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYMIOBBIX
WH()OPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHBIX TeXHOJOTHI. [Ipu ocyriecTBiIeHUN 00pa30BaTEIHLHOTO
mpolecca o AUCHUILIHHE UCTIONB3YIOTCS CIAEAYIONe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: TIPE3EHTAIIMN C TPUMEHEHNEM TTpoeKTopa 1 mporpammel PowerPoint.

6.2 MeToanueckue yKazaHus JJisi 00y4aromUXcs M0 OCBOEHUIO THCUMILTHHBI

CamocrosarenbHass paboTa sBIsSeTCS OJHUM W3 BHJOB YyuyeOHbIX 3aHsaTud. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CaMOCTOSITEIbHOE MOJyYE€HHE CTYJIEHTaMU HAaBBIKOB
paboThl B MporpaMMe MaTeMaTHUYeCKOro MOJEIMPOBAaHMs, pacCMaTPUBAEMBIX B MPOLIECCE U3YUECHUS
JTUCIUTUIAHBI.

AynuTopHasi caMOCTOsATeNNbHasE padoTa M0 AUCHUILINHE BHITIOIHIETCS Ha YUeOHBIX 3aHATHIX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOaBaTENs U MO €ro 3aJaHUIO.

BueaynuTtopHass camocTrosiTenbHas paboTa BBINOJHSETCS CTYJEHTOM IO  3a/IaHUI0
npernoaaBartess, Ho 6e3 ero HermocpeACTBEHHOTO y4acTHsl.

3agaum caMoCTOSATeIbHOI PaboThI CTYIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHON paboThI;

- OCBOCHHE COJIEP>)KAHUS JUCLUIIINHEI,

- yriyOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSITUN JUCIMITIIUHBL;

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYEeHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
1151 9 (HEKTUBHOM MOJITOTOBKHU K DK3aMEHY .

Buabl BHeayTMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAMOCTOSITEIbHOE U3YYEHHUE OTAECIbHBIX TEM AUCIUIUINHBL,

- BeIoJIHeHUe U 3amuTa PI'P;

- IOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

- IOATOTOBKA K 3K3aMEHY.



12

JI71s1 BBITOJTHEHUS JTF000T0 BH/Ia CAMOCTOSATEIILHON PabOThl HEOOXOIUMO MTPOMTH CIIEYIOIINE
9TaIbI:

- OTIPE/ICIICHUE 1IEIM CAMOCTOSATEILHON pabOThI;

- KOHKPETU3allKs MI03HABATCIILHOW 3a/1auHu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOTO CcrIoco0a JACUCTBHS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEILHOM UM C TOMOIIBIO TPETIOIaBATEs) HAl 3aJ[aHUCM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJIHEHUS CAMOCTOSTENIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHECUHOI'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBIMOJHEHHUS paOOTHI;

- peduiekcus;

- Ipe3eHTaIus paboTHI.

7 DoHJI OLIEHOYHBIX CPEICTB
B nporiecce o0yueHust HCTIONB3YIOTCS CIICAYIONINE OIIEHOYHBIE OPMBI CAMOCTOSTSIILHOM

paboTHI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHBIX
aTTeCTallui:

- 3aIuTa JIAOOPATOPHBIX padoT;

- DK3aMe€H;

- 3amura PI'P.

OueHouHbIE CpeACTBA TEKYILIETO KOHTPOJISL yCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
3aJjaHus TI0 PAKTHUECKUM paboTaM UHIUBUIYATBHO JUIS K&KI0TO 00YYaroIIerocs.

B pesynbrare ocBOCHUS AUCHUIUIMHBI (MOTYJIs1) POPMUPYIOTCS CISAYIOMINE KOMIIETECHIUU:

Kor HanMeHoBaHMe KOMIIETEHIIUH BBINYCKHUKA
KOMIIETEHIIUH
Crioco0eH BBINOHATH pacyeT U MPOEKTUPOBAHUE JeTalleH, Y3JI0B U
[K-6 YCTPOHCTB pOOOTOTEXHUYECKHX CHCTEM B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHueM, B TOM YHCJIE C UCIOJIb30BAHNEM CPEICTB aBTOMATU3ALNH
IIPOCKTUPOBAHUS

7.1 MeToabl KOHTPOJISAA M OLICHUBAHMSA Pe3yJIbTATOB 00y4eHHUs

HCpC‘ICHB OLCHOYHBIX CPCACTB IO AUCHHUIIIINHE ((3J'ICKTpI/I‘{CCKI/IC HUCIIOJTHUTCIIbHBIC
CHUCTCMBI pO60TOTCXHI/I‘-ICCKI/IX KOMIIJICKCOB»

HaunmenoBanue
Bun xouTpons
Ne KOHTPOJIS
pe3yIbTaTOB Kparkas xapakTepucTiKa OLIEHOYHOTO CPEeICTBa
/T pe3yJIbTaTOB
oOydeHus
o0Oy4eHus
JlaGopaTopHast paboTa BBITTOTHSAETCS
WHJUBUIYaTbHO KaXX/IbIM CTYJIEHTOM.
OdopmiteHHBIN OTYET CTYACHT CIaeT
3amura MPENo/IaBaTellto Ha MPOBEPKY B 3apaHee
1 | Texymmuii nabopaTopHOU YCTaHOBJIEHHBIN cpok. [Ipu nmpoBepke
paboThI MpEenoiaBarelib OLEHUBAET KaueCTBO
o opMIIeHHUS, TPABUIIBHOCTh PACUETOB U
BbIBOZIOB. K 3amuTe nabopaTtopHoil paboTh
JIOITYCKAIOTCSI CTYIEHThI, KOTOPBIE BBIOIHUIN
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paboTy, opopMIIH B COOTBETCTBUU C
TpeOOBaHUSMHU OTYET O JIAOOPATOPHOU paboTe U
IIPEIOCTaBUIIN €r0 K 3aumre. KaxxaoMy cryneHty
3aJ1aeTcsl He MeHee 3-X BOIIPOCOB Ha TEMY
naboparopHoit paboThl. [laee mpoBOAUTCS
3aIUTa OTYETa KaXKAbIM CTYJCHTOM
WH/IMBUIYaIbHO B (hopmaTe "Bormpoc-oTBeT"
(3amarorcs 3 Bompoca).

OOyuaromuiicsi B TeYEHHUE CEMecTpa
CaMOCTOSITENILHO BBIMIOJIHAET PsiJI 3aJaHUI B
COOTBETCTBUE C METOAUYECKUM yKazaHnuem. PI'P
oneHuBaercs 1o 100 6anpHoM mikane. [Ipu
IIPOBEPKE IIPENOAaBaTelb OLIEHUBAET KaYeCTBO

o opMIIeHHUS, TPABIIIBHOCTh PACUETOB U
BbIBOJIOB. [lanee npoBoautcs 3amura PI'P
KaXKJ0r0 CTyJIeHTa HHIMBUYalIbHO B (popmare
"Boripoc-oTBeT" (3a7ar0Tcs 3 Bompoca).
[TpomexyTouHas aTTecTanus 00yJarommxcs B
(dopMe 3K3aMeHa IPOBOAUTCS 10 pe3ysbTaTaM
BBITIOJTHEHUS BCEX BUJIOB y4eOHOM paboThl,
NPEIYyCMOTPEHHBIX Y4EOHBIM TJIAHOM TIO JaHHOU
TUCIUILIMHE (MOIYJIIO), IPU 3TOM YYUTBIBAIOTCA
pe3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTpa. OIeHKa CTeTeHU JOCTUKCHUS
00y4aroIMMHUCS TUIAHUPYEMBIX PE3YyJIbTaTOB
00yuyeHHs 110 JUCHUIUIMHE (MOJYJI0) TPOBOANUTCS
IpernojaBaTesieM, BeAYIIUM 3aHITHS 110
JUCLUIUIMHE (MOJYJII0) METOJIOM SKCIEPTHOU
onieHkH. [Io uToraM mpoMexyTO4HOM aTTeCTaluu
M0 JUCUUIUIMHE (MOJYJII0) BHICTABIISIETCS OLIEHKA
3 | IlpomexyTouHblii | DK3aMeH «OTJINYHOY, «XOPOILI0», «yI0BIETBOPUTEIHLHO
WIN «HEYJIOBJIETBOPUTEIHHO.

DK3aMeH IPOBOAUTCA B yCTHOH popme. B
ayJMTOPUHU HaXOJUTCA NpenojaBareib U He Oojee
5 4yenoBeK U3 ymciia CTyJeHTOB. Bo Bpems
IIPOBE/ICHUS 3K3aMEHa ero y4acTHUKaM
3arpeniaercs UMETh NMpu cede U UCIT0Ib30BaTh
CpezcTBa CBs3U (COTOBBIE TeNe(OHbBI, MUKPO(DOHBI
u 1p.). CTyaeHTy BblaeTcsi OUJIeT ¢ TpeMs
Bonpocamu. KonnyectBo 1OMOIHUTENBHBIX
BOIpocoB — He Oostee 1Byx. Konuuecto
JIOTIOJTHUTEIBHBIX BOIIPOCOB 3aBUCUT OT MOJTHOTHI
OTBETa CTyJIeHTa. JUINTETbHOCTh DK3aMeHa 2 yaca
(120 munyT).

2 | Texymmumii Brimonnenue n
y samura PT'P

7.2 llkana U KPUTEPUHN OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHHS

B nporiecce ocBoeHMs1 00pa30BaTEIbHOM IPOTPAMMBI JAHHBIE KOMITETCHIIUHU, B TOM YHUCIIE UX
OTJeNIbHBIC KOMITOHEHTBI, (JOPMHPYIOTCS TIOATAIHO B XOZE OCBOCHUS OOYYAIOIIMMHUCS JAUCITUTUINH
(MopyJeif), IpaKTUK B COOTBETCTBHMU C y4YEOHBIM IIJIAHOM M KaJICHIAPHBIM IpaduKOM yIEOHOTO
nporiecca.
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IToka3arean

Kpurtepuu oneHuBanus

2

3

4

5

IIK-6. Cnnoco0eH BBINOJHATH pacyueT v NMPOEKTHPOBaHMe JIeTaJjleil, Y3JI0B M YCTPOHCTB
PO0OTOTEXHMYECKUX CUCTEM B COOTBETCTBUM C TEXHMYECKUM 321aHHEM, B TOM YHCJIE €
HCI0JIb30BAHMEM CPEe/ICTB AaBTOMATU3AIMH POEKTHPOBAHMS.

3HATB: OOyuaromuiics OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
METO/IbI CHHTE32 JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
cucTeM TIOJTHOE OTCYTCTBHE | HEIMOJIHOE YaCTHYHOE MIOJTHOE
aBTOMAaTHYECKOTO WJIN HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
YIpaBICHUS COOTBETCTBHE CIICYIONINX 3HAHWH: | CIEAYIOIMX 3HAHUH: | CICIYIOIINX 3HAHMH:
KOOPJHHAT CIICIYIONINX 3HAHUN: | METOMABI CHHTE3a METO/IbI CHHTE32 METOJIbI CHHTE3a
aBTOMATH3MPOBAaHHO | METOMBI CHHTE3a CHCTEM cHcTeM cucTeM
'O 3JIEKTPONPHUBOJIA | CUCTEM ABTOMATHYECKOTO ABTOMaTHYECKOTO aBTOMaTHYECKOTO
ABTOMATHYECCKOI'O YIpaBJICHUA ypaBJICHUA YIipaBJICHUA
YIpaBJICHUA KoopAauHaT KoOpAuHaT KoopAauHaT
KoopAauHaT ABTOMATU3UPOBAHHO ABTOMATU3UPOBAHHO ABTOMATU3UPOBAHHO
ABTOMATH3MPOBAHHO | IO 3JIEKTPOIPHBOJA. | IO AJIEKTPOIPUBOJA. | IO 3JIEKTPOIPHBOJA.
ro 37eKkTponpusosa. | JomyckaroTes Jomyckarorcst CobonHO
3HAYUTEIIbHBIC HE3HAYHUTEIbHbIC orepupyer
OIITNOKH, OIINOKH, pHOOPETEHHBIMHU
TIPOSIBIISIETCS HETOYHOCTH, 3HaHMSMH.
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU
3HAHMH, 110 PALY AHATTUTHYECKUX
roKasaTeJei, onepanusx.
oOy4aromuics
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUSI IPU
OIIEPUPOBAHUHU
3HAHUSAMH TIPU UX
TIepeHoce Ha HOBBIE
CHUTYaIWH.
yMeTh: OO0yuaromumiics He OO6yuatommiics OOGyuarouuiics OGyuatouiics
NIPaBUJIBHO U YMEET UJIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
palMoHAIILHO HEJIOCTaTOYHOM HETOoJIHOE YaCTHYHOE MOJIHOE
COCTaBIISTh CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TEXHHYECKOE MIPaBUIIBHO U CJIE Ty FOLITHX CJIE/TYFOLITNX CIIE/TYFOLITNX
3a7iaHue Ha pannoHaIbHO YMEHHI: IPaBWIBHO | YMEHHIl: MPAaBUJIBHO | YMEHHH: NPaBUIEHO
IIPOEKTUPOBAHKE COCTaBJIATh 1 pallMoHAIILHO U palMoHalIbHO U palMoHaILHO
CHCTEMBI TEXHUYECKOE COCTaBJIATh COCTaBJIATh COCTaBIIATh
yIIpaBJICHUS 3aJiaHue Ha TEXHUYECKOE TEXHUYECKOE TEXHHYECKOE
ANEKTPOIIPUBOJIOM MIPOCKTUPOBAHHE 3aj[aHue Ha 3aJ]aHue Ha 3ajiaHue Ha
CHUCTEMBbI IIPOCKTUPOBAHUEC IIPOCKTUPOBAHUEC IIPOCKTUPOBAHUEC
YHpaBJICHUA CHUCTEMBbI CHCTEMBI CHCTEMBI
QJICKTPOIIPHUBOAOM YHpaBJICHUA YHpaBJICHUA YHpaBJICHUA
ANEKTPOIIPUBOIOM. AIIEKTPOIPUBOIOM. AIIEKTPOIPUBOIOM.
Homyckatorcst ‘YMeHHs 0OCBOCHEI, CBoboxHO
3HAYUTEJIbHBIC HO JIOITyCKaIOTCS orepupyer
OLINOKH, HE3HAYMTENbHbIE PUOOpPETEHHBIMU
TIPOSIBIISIETCS OILIMOKH, YMEHHSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B
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YMEHHH, 10 Py 3aTpyJHEHHS PU CUTYyaLUsIX
roKazaTeJieH, AHAJTUTUYECKUX MOBBILIEHHOH
oOyyatormuiics oreparnmsx, CJIO’KHOCTH.
UCTIBITHIBAET nepeHoce yMeHuil Ha
3HAYUTEJIbHBIE HOBBIE,
3aTpyIHEHUs IpU HecTaHJapTHbIC
OTIEPUPOBAHHUU CHUTYaIIH.
YMEHUSIMU TIPH UX
MepeHoce Ha HOBbIC
CHUTYAIHH.
BJIAJeTh: OOyuaromuiicst He OOyuaromuiicst He B | OOyuatomuiics OO0yuaromnuiics B
HaBBIKAMHU BJIaJICeT WIN B TIOJTHOCTBIO BJIaJICET | YAaCTUYHO BIIaJIeeT MIOJTHOM 00BeMe
HCIIOhb30BaHHUS HEIOCTATOYHOM HaBBIKAMHU HaBBIKAMH BJIaJIeeT HAaBbIKAMU
COBPEMEHHBIX CTETICHH BIA/ICET HCTIOH30BaAHUS HCIIOJIb30BaHHUS HCTIONIb30BaHHUS
TEOPETHYECKUX U HaBBIKAMU COBPEMEHHbBIX COBPEMEHHBIX COBPEMEHHBIX
IKCIIEPUMEHTAIBHBIX | MCIOJb30BAHUS TEOPETHYECKUX U TEOPETHYECKUX U TEOPETHYECKUX U
METOJIOB Pa3pabOTKH | COBPEMEHHBIX IKCIEPUMEHTAIBHBIX | KCIIEPUMEHTAIBHBIX | SKCIEPUMEHTABHBIX
MaTeMaTHYECKUX TEOPETHYECKUX U METOJIOB Pa3pabOTKH | METOJ0B pa3paboTKu | METOIOB pa3pabOTKH
Mojenen 9KCIIEPUMEHTAIBHBIX | MaTeMAaTHYECKUX MaTeMaTHYEeCKHX MaTeMaTHYeCKHX
HCCIIeyEeMbIX METOJIOB Pa3pabOTKH | Mojeneit MoJenen Mojenei
AIIEKTPONPUBOOB MaTeMaTHYECKHX HCCIeyeMbIX ucciIeyeMbIX nccieyeMbIX
Mojenen AIIEKTPONPUBO/IOB. AJIEKTPOIPUBOIOB. AJIEKTPOIIPUBOIOB.
HCCIIEIyeMBIX OOyuaronmiics HaBbIku ocBOCHBI, CBoboaHO
ANIEKTPONPUBOIOB UCTIBITHIBAET HO JIOITYCKAaIOTCS MPUMEHSET
3HAYUTEIIbHBIE HE3HAYHTEIbHbIC MOJTy4eHHbIC
3aTpyIHEHUsS PU OIIHMOKH, HABBIKH B CHUTYAI[HIX
MIPUMEHEHHUU HETOYHOCTH, MOBBILICHHO
HABBIKOB B HOBBIX 3aTpyIHEHHS PU CJIOKHOCTH.
CHUTYAIHSX. AHAJTMTUYECKHUX
oreparmsx,

[IEPEHOCE YMEHUM Ha
HOBBIE,
HECTaH/IapTHbIE
CUTYyaLUH.

Ixana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMeH

[Ixamna onieHnBanus

Omcanue

OT1auuHo

BrimosnHeHs! Bece BUIbI yueOHOI paboThl, MpelyCMOTPEHHbIE
y4eOHBIM MIaHOM. CTyIEHT I€MOHCTPUPYET COOTBETCTBUE 3HAHUI,
YMEHUH, HaBBIKOB MIPUBECHHBIM B TaOIMIIaX MMOKa3aTesIM,
orepupyeT NpuoOpPEeTEeHHBIMH 3HAHUSIMH, YMEHHUSIMH, HaBbIKaMH,
IIPUMEHSET UX B CUTYalUsAX ITOBBIICHHON CII0KHOCTH, HE
WCIIBITBIBAET 3aTPYIHEHUH ITPU aHAIMTHYECKUX ONEPALUAX, IEPEHOCE
3HaHUHU M YMEHMI HA HOBBIE, HECTAHIAPTHBIC CUTYALIUH.

Xopo1o

BrimonHeHs! Bce BUIBI y4eOHOM paboThl, IPeyCMOTPEHHBIE
y4eOHbIM TIIaHOM. CTYIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
3HAHWUW, YMEHUN, HABBIKOB MTPUBEJICHHBIM B Ta0IHIIAX TTOKAa3aTeIsAM,
OTepupyeT MPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSIMH, HaBBIKAMHU,
MIPUMEHSET UX B CUTYyAIUSIX MOBBIIIIEHHON cliokHOCTH. [Ipu aTOM
MOTYT OBITh TOMYIICHB HE3HAYUTEIHHBIC OTUOKH, HETOYHOCTH,
3aTpyIHEHUS NPU AaHATUTUYECKUX ONepalusiX, IepeHoce 3HaHUH U
YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAIUU.
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YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHeHs! Bece BUIBI y4eOHOM paboThl, MpeyCMOTPEHHBIE
yueOHbIM I1aHOM. CTyIeHT JEeMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HAHWUW, YMEHUI, HABBIKOB IIPUBEACHHBIM B Ta0IMIAX [TOKA3aTENSIM,
JIOITyCKAIOTCS 3HAYUTENbHbIE OLIMOKH, IPOSIBIIETCS OTCYTCTBUE
3HaHUH, YMEHM, HABBIKOB I10 POy I1OKa3aTeNlneu, CTyACHT
WCIIBITBIBACT 3HAUYUTEIbHBIE 3aTPYAHEHUS IIPH ONIEPUPOBAHUU
3HaHUSIMU U YMEHUSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYALUU.

HeynosnersopurenbHo

CUTYallHH.

He BrimostHeH o1uH witk 6oJiee BUIOB y4eOHOH paboThI,
MIPETyCMOTPEHHBIX YYeOHBIM MIaHOM. CTyIEHT IEMOHCTPUPYET
MOJTHOE OTCYTCTBHE HJIM HEJJOCTATOYHOE COOTBETCTBUE 3HAHUH,
YMEHH, HAaBBIKOB MPUBEJICHHBIM B TaOIUIAX MTOKA3aTENSIM,
JIOTTYCKAIOTCS 3HAYUTEIIbHBIC OIUOKH, MPOSBIISETCS OTCYTCTBUE
3HaHUM, YMEHHI, HABBIKOB I10 PAAY I10KA3aTeNeH, CTyACHT HE MOKET
OTIepUPOBATH 3HAHUSMHU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBbIE

IlIxana omeHUBAHUSA TEKYIIEro KOHTPOJIsI

HaumenoBanue
KOHTPOJIS
pE3yJIbTaTOB
00y4eHus

[IIxama orteHnBanus

Onucanue

Bremonuenue u
3amuTa
71a00paTOPHBIX
pabot

3auTteHo: HaOpaHo 3 u Ooiee
0amioB

Hesaureno: nabpano 2 u meHee
0amioB

Pacders! BIITOTHEHBI BepHO — 1
0aJu, BBIBOJIBI JIOTHYHBI U
oOocHoBaHbI — 1 Oa,
odopmieHue paboTsl
COOTBETCTBYET TPEOOBAHUIM —
1 Gasut, NpaBUIIBHBIN OTBET HA
OJIMH BONIPOC (TIpH 3aIIuTe
3agaétes 2 Bompoca) — 1 6am.

Otyet no 1abopaTopHOi pabOTEe COAEPIKUT
pacyeTsl, BHIBOIBI.

3ammra oT4eTa 1o jJabopaTopHoit padboTe
OCYILECTBIISACTCS] HHAUBH Y aJIbHO.
CtyaeHToM npeaoCcTaBIsieTCs
odopmieHHbI oTueT. OieHnBaeTCs
Ka4ecTBO 0(OpPMIICHUS, TPABUIBLHOCTD
pacyeToB U BBIBOJIOB.

CTyneHThI He BBITTOJTHUBIINE
71a0opaTOpHyI0 paboTy K 3allIUTe HE
JIOITY CKarOTCSI

Brinmonnenue n
samura PT'P

Ot 0 go 100 6axmoB

Ha6pano 85 u 6onee 6amnos 3a PI'P.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE
3HaHWM, YMEHH, HABBIKOB MPHUBEJACHHBIM
B Ta0/IMIIaX MMOKa3aTeNsM, OIepUpPYyeET
MPUOOPETEHHBIMU 3HAHUAMHU, YMEHUSIMH,
HABbIKaMU, IPUMEHSET UX B CUTYyaLUAX
MOBBIIIEHHON CII0KHOCTH, HE UCIIBITHIBAET
3aTpyJHEHUH NIPU aHATUTHYECKHUX
onepanusx, IepeHoce 3HaHU 1 YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALINH.
Ha6pano ot 70 1o 84 6amnoB. CtyaeHT
JIEMOHCTPUPYET YACTUYHOE COOTBETCTBUE
3HaHWM, YMEHH, HABBIKOB IPHUBEICHHBIM
B Ta0JIMIIaX MMOKA3aTeNsIM, OIEPHPYET
MPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSAMU,
HAaBbIKaMU, IPUMEHSET UX B CUTYyaLUAX
MOBBIIIEHHOM CJIOXKHOCTHU. [Ipu 3TOM
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MOTYT OBITh JTOMYIICHB HE3HAYUTEIHLHBIC
OIMOKHU, HETOYHOCTH, 3aTPYIAHEHUS TIPU
AHATMTUYECKUX OIepalusx, mepeHoce
3HAHWW U YMEHUH Ha HOBBIC,
HECTaHJapPTHBIEC CUTYyAIUH.

Ha6pano ot 51 1o 69 6amios. CtyaeHT
JIEMOHCTPHUPYET HEMOJIIHOE COOTBETCTBUE
3HaHWH, YMEHHI, HABBIKOB MPUBEICHHBIM
B TAOJUIaX [TOKA3aTeNsIM, JIOTYCKAOTCS
3HAYUTEIIbHBIC OIMUOKH, TTPOSIBISAETCS
OTCYTCTBHME 3HAHUM, YMEHUI, HABBIKOB 110
psAMy MOKa3aTesei, CTyJCHT UCTIBIThIBACT
3HAYUTEIbHBIC 3aTPYIHEHUS TIPU
OTIEpUPOBAHUY 3HAHUSMHU U YMEHUSIMU
MIPU UX MEPEHOCE HA HOBBIE CUTYAIIHU
Hab6pano menee 50 6amioB. CTyneHT
JIEMOHCTPHUPYET MOJIHOE OTCYTCTBUE WUITU
HEIOCTATOYHOE COOTBETCTBHE 3HAHUM,
YMEHH, HABBIKOB TIPUBEICHHBIM B
TabJIMIIax MOKa3aTelNsiM, 10y CKatTCs
3HAYUTEIIbHBIC OIUOKH, TTPOSIBISETCS
OTCYTCTBHUE 3HAHHI, YMEHHI, HABBIKOB 11O
psALy MOKa3areseH, CTyJeHT HE MOKET
OTEepUPOBATH 3HAHUAMHU U YMEHUSIMHU TIPH
WX MIEPEHOCE HA HOBBIE CUTYAIIUHU.

7.3 OueHo4HbIEe CpeacTBA

7.3.1 Texymuii KOHTPOJIb

TeopeTnyeckne Bonpockl K 1adopatopHoii padore Nel:

1. ITo kakuM IpU3HAKaM KIaCCUPHUIMPYIOTCS BBITPSIMUTENN?

2. KakoBa Hamnbosee moiHasi CTPYKTypHasl CXeMa BBIIPSMUTENS M [MOYEMY OHa MOXKET
ynpomarbscs?

3. Kakue cxembl MPUMEHSIOTCS ISl BBRITPSIMIICHHST 0THO(a3HOTO TOKa?

4. Kak pabotatoT oHO(pa3HbIle U TpEX(PazHbIe CXEMbI BBITPSIMICHHS?

5. Kakue nonymieHus NpUHUMAKOTCS MPY aHAJIU3€ CXEM BBIIPAMIICHUA?
Teopernueckue BoNpockl K JiaGopatopHoii padore Ne2:

1. CTpyKTypa CUCTEMBI UMITYJIbCHO-()a30BOTO YIIPaBICHUSI.

2. Ha3HaueHHe OCHOBHBIX (DYHKUMOHAIbHBIX OJOKOB CHUCTEMbI HMITYJIbCHO-(Pa30BOro
yIpaBJICHUS.

3. PerynupoBodYHbBIE XapaKTEPUCTUKU YIPABISEMBIX BBIIPSIMUTENCH MPH Pa3TUIHBIX
Harpy3Kax.

4. ®a30oBble XapaKTEPUCTUKHU YIPABISIEMBIX BBIIPSIMUTENEH NIPU PA3IMYHBIX HArpy3Kax.

5. TpeboBanus, npeabsABIsEMble K CUCTEME UMITYJILCHO-(a30BOT0 YIIPABICHUS.
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Teopernueckue Bonpockl K JiaGopatopHoii padore Ne3:

1. Ha3oBuTe OCHOBHBIE TpeX(a3HbIe CXEMbI BHITPSIMIICHHUS.
2. KakoBa yacToTa IyJbCaliy BBIIPSAMIICHHOIO HAIIPSDKEHUS B U3y4aeMbIX cXemax?

3. Yro Takoe BHEWIHsS XapakTepuctuka? OT Kakux MapamMeTpoB 3aBUCUT €€ HAKJIOH B
HENPEepbIBHOM pexxumMe?

4. Yto Takoe yron peryiupoBaHus? B uéM ominuMe yria peryjaupoBaHus OT yria
npoBoguMocT? OT Kakoi TOYKM OTCYMTBIBAETCS YrOJl PETYJUPOBAHHUS HAa BPEMEHHBIX
Juarpammax BXOJHOI'O HAIpsKEHMsI BBIIPSIMUTENS Ipyu m = 2, 3 u 67

5. Uto Takoe peryaupoBOYHAas XapaKTEPHUCTHKA YIpaBiisseMoro Beipsamurens? [louemy
npu LHarp —oo peryampoBOYHbIE XapaKTEPUCTUKU ISl PA3JIMYHBIX CXEM BBIIPSMIICHUS UMEIOT
OIMHAKOBEIN BU?

TeopeTuyeckne BONMPOCHI K JIadopaTopHoii padoTe Ne4:

1. CunoBas cxema Tpex(azHOro MOCTOBOIO aBTOHOMHOI'O MHBEPTOPA HAIIPSIKEHUS.
2. [Ipuniun 6a30BOro 3aKOHa KOMMYTAITHH.
3. [IpuHuun mupoTHO-UMIYIbCHOU Moaysiuuu (LLIUM).

4. OcobenHoctu pabOTHI Tpex(a3HOro MOCTOBOTO aBTOHOMHOTI'O HHBEPTOPA HAIPSHKEHHS
Ha aKTHBHO-WH/IYKTHBHYIO HarpysKy.

5. OcobGeHHOCTH PabOTHI Tpex(ha3HOTO MOCTOBOTO ABTOHOMHOTO MHBEPTOpA HANPSIKCHUS
Ha EMKOCTHYIO HarpysKy.

PI'P
3amanue Ha PT'P:

Pacuer u BBIOOp mpeoOpazoBatenss yacToThl. PacueT M BBIOOp aBTOHOMHOIO WHBEPTOpa
HanpsbkeHus. Pacder u BbIOOp moynpoBoaHUKOBBIX Moayiel IGBT nis nHBepTopa HanpsKeHHUs.
Pacuer u BBIOOp aKTUBHOTO BBINPSAMUTENS HampshkeHHs. PacueT u BbIOOp MOJyHpPOBOJHUKOBBIX
monayineit IGBT st aktuBHOTO BBIIpsIMUTENS. Pacuer (uiabTpa 3BeHa MOCTOSHHOTO Toka. Beibop
cuiioBoro TpaHcopmaropa. BwiGop cuioBbix ¢uibTpoB. PacueT M MOCTpOEHHE OCHOBHBIX
XapaKTEPUCTHUK.

Tunosblie Bonpock! k 3amure PI'P

1. Kak BbIOupaeTcs npeodpazoBareib YacTOTHI ISl AJIeKTpoIripuBoa?

2. Yem 000CHOBAH BBHIOOP AKTUBHOTO BBIITPSIMUTENS HATPSXKEHUS ?

3. Kakoii cioco6 ynpasieHus ABUraresnemM ucnoibiyercs? [loscHuTe ero mpuHIMM.
4. Kak BbIOpaHbI 3aIIUTHI 3JIEKTPONPUBOJIA?

5. Kakum o00pa3oM ymOpaBisiOTCS MOJHOCTHIO YIIPaBIsieMble TMOJIYTPOBOJIHUKOBBIE
Moxynn?

6. Kakue nonymieHus NpUHUMAIOTCS MIPU CO3/IAHUHU CXEM 3aMEIICHHS ?

7. Kak yuutsiBaercst BAX AM070B NpU CO3/1aHUU CXEM 3aMELICHHUS?

8. Kakne BO3MOKHBI BUJbI HArPYy30K BBIIPSIMUTEIS?

9. Kak n 3a4eM CTposITCsl BpEMEHHBIE TUarpaMMbl TOKOB U HAIIPSKEHUN?

10. HasoBuTe OCHOBHBIC BEIUYHHBI, HCIOJIb3YEMbIC TPU ONUCAHHH PAOOTHI
BBITIPSAMUTENIEH.

11. HazoBuTe peskxumbl pabOThI BBIIPSIMUTENS U UX OTIHYUSL.

12. KakoBa yacToTa myJibCalliii B pa3JIMYHbIX CXeMaX BBIITPSMIICHUS ?
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13. [Touemy U Kak BIMSAET XapaKTep HArPY3KH HA (OPMY TOKOB B BBIITPSIMUTEIIE?

14. Kak ONpeaACIIAIOTCSA OCHOBHBIC COOTHOIICHHA MCKAY TOKaMHM W HAIPsIXXCHUSAMHU B
cXeMax BbIHpSIMJIeHI/ISI?

15. IlosicHuTh Ha3HaYeHHE OJIOKOB BUPTYAJIbHOM MOJICIH, UMUTHUPYIOIIECH TpEXQa3HbIN
JTUOHBINA BBITPSIMUTEIb.

7.3.2 IlpomexxyTOUHas aTTecTalus

Hepe'{eﬂb BOIIPOCOB 3K3aMEHY

Kon
TexcT Bonmpoca KOMIIeTe
H-ITHH
1. Onpenenenne u GyHKIMH HIEKTPHUECKUX UCTIOIHUTEIBHBIX CUCTEM [1K-6

pobotorexunueckux komiiekcoB (QUCPK).

2. OCHOBHBIE PUHIIMIIBI IOCTPOSHUSI CUCTEM YIIPaBIEHUs ITyCKOM, TopMokeHrueM | I1K-6
PEBEPCOM DJIEKTPOIPUBOJIOB.

3. CuHTe3 cucTeMbl ynpaBieHus IyCKOM JBurareiis nocrosunoro toka (IAI1T) B I1K-6
(GYHKIHMU BpeMEHH.

4. Cunres cucreMsl ynpasnenusi nyckom 11T B pynkuuu ckopoctu (C). I1K-6
5. Cunres cuctemsl ynpasienus nyckom 11T B dyHkmu TOKA. I1K-6
6. AHaIM3 CTaTUYECKUX XAPAKTEPUCTUK IEKTPONPUBOJOB TOCTOSIHHOIO TOKA € I1K-6
OTPHUIATEIILHOW 00PAaTHOW CBS3BIO IO HAIPSKEHUIO.

7. AHanIM3 CTaTUYECKUX XapaKTEPUCTUK JIEKTPONPUBOJOB TOCTOSIHHOTO TOKa € I1K-6
OTpHULIATENIbHOM 00paTHON CBSA3BIO IO CKOPOCTH.

8. AHanM3 CTaTUYECKUX XapaKTEPUCTHK IICKTPOIPHUBOIOB MTOCTOSTHHOTO TOKA C [1K-6
OTPHLIATEILHOM 00paTHOMN CBSI3bIO MO HAIPSKEHHUIO.

9. AHanM3 CTaTUYECKUX XapaKTEPUCTHK IICKTPOIPHUBOIOB MTOCTOSTHHOTO TOKA C [1K-6

KOMOUHAaIMeH 00paTHBIX CBA3EH: MOJOKUTEIBHOM 110 TOKY U OTPHULIATENILHON O
HaIPSKEHUIO.

10. AHanu3 CTaTHYECKUX XapaKTEPUCTUK IEKTPOIPHUBOIOB MOCTOSTHHOTO TOKA C I1K-6
KOMOUWHAIMEH 00OpaTHBIX CBS3EH: MOJOKHUTEILHON TTO TOKY U OTPUIIATEIILHOM 110
CKOPOCTH.

11. CxeMsl 3amellIeHNs aCHHXPOHHOT'O ABUTATENsl IPU MUTAHUN OT HCTOYHUKOB [1K-6
HAIpsDKEHUS U TOKa.

12. CkansipHOE yIpaBJIeHUE YaCTOTHO-PETYINPYEMOTO ACHHXPOHHOTO [1K-6
JIEKTPOIPUBOJIA.

13. Pa30MKHYTBIE CHCTEMBI YaCTOTHOTO YIIPABJICHHUSI. [1K-6
14. CkanspHoe ynpaBiIeHHUE YaCTOTHO-PETYINPYEMOT0 aCHHXPOHHOTO I1K-6
NIEKTPONPUBOLA.

15. CrannapTHble HACTPOUKH cHCTEM Mo JUMHEHHOro peryiaupoBanus (CIIP) [1K-6
16. Cunte3 mapameTpoB perynsaropa Kkoutypa toka CIIP, monstue manoi I1K-6
ITOCTOSIHHOM BPEMEHM, TONYIIECHHUsI, IPUHUMAEMBbIE IIPU CHHTE3E

17. CunTe3 mapamMeTpoB peryisiTopa KOHTypa CKOPOCTH OJHOKPATHO I1K-6
HHTErpupyroumen 1ByxkoutypHoit CIIP

18. CuHTe3 mapamMeTpoB peryisiTopa KOHTypa CKOPOCTH JIByKPAaTHO I1K-6

UHTErpupytomen 1ByxkoHTypaou CITP

19. 3aMKHYyTBIE CHUCTEMbI YaCTOTHOT'O yIpaBieHus: YacToTHO-ToKOBoe ynpasienue | I1K-6

20. OcHOBBI pOOOTOTEXHUKHU, OA3UPYIONIHECST HA MEXaHUKE, YIICKTPOHHUKE U I1K-6
uH(pOpMAaTHUKE.
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21. TlepenaTo4HbIe MEXaHU3MBI. [1K-6
22. OCHOBHBIE MPUHIIMIIBI OPTaHU3AIMH JIBHKCHHUS POOOTOB. [1K-6
23. CuHTe3 TMHEHHOH chensiield CHCTEMbl HEIPEPBIBHOTO ICHCTBHSI C TIOMOIIBIO I1K-6
METO/a MOJIAJIBHOT'O yIIPaBJIEHUSI.

24. KakoBbl JOCTOMHCTBA U HEJIOCTATKU CUCTEM € IIOJUUHEHHBIM peryaupoBanueM | [1K-6
KOOpAuHAT?

25. MecTo NpOMBIIUIEHHBIX pOOOTOB B aBTOMAaTU3UPOBAHHOM IPOU3BO/ICTBE. I1K-6
TexHuueckue noxka3zaTes MPOMBIIUICHHBIX po00ToB. TpeOoBaHuUs K MPUBOJIAM.

26. TunoBbie KHHEMaTHyeckue cxeMbl. OCHOBHBIE KOMIIOHOBOYHBIC PEIICHUSI. I1K-6
Paboune opransl MmanuysaTopoB. CeHCOpHBIE

CHCTEMBI.

27. O6mas xapakTepuCTUKa MO3ULIUOHHBIX U CIESIINX HIEKTPOIPHUBOIOB U UX I1K-6
CHCTEM YIPABJICHHUS.

28. Cucrembl 1 crIOcOObI TPOrPaMMHOTO YIIpaBJieHUs. THUITBI CUCTEM YIPABICHHS [1K-6
IPOMBIIIJICHHBIMH POOOTaMH.

29. CuHTe3 TMHEHHOH clenseld CHCTEMbI HETIPEPBIBHOTO ICHCTBHSI C TIOMOIIBIO [1K-6
METO/a NOJYMHEHHOI'O PEryJINpPOBaHUS

KOOPJIMHAT.

30. OcHOBHBIE ypaBHEHHUS U I0OKA3aTeNH, XapakTepusyrouye padoty HenpepbiBHbIX | [1K-6

CJICIAININX CUCTEM DJICKTPOIIPHUBOAA. Crartudeckue u ANHAMHUYCCKUC PCIKNMbI
pa6OTBI THUITIOBBIX CJICOAINNX 9JICKTPOIIPUBOJIOB.




