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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Iesu ocBOCGHUS TUCIUILTUHBI « ABTOMATH3WPOBAHHBIN 31eKTporpuBoy» (ADII):

— ¢opmupoBanue y odydarommxcs npopeccuonanbHoi [1K-3 koMneTeHnyn B COOTBETCTBUU
¢ TpeboBarussmu GI'OC BO mno HampasieHuto noaroroBku 6akamaBpoB 15.03.04 «ABromaTuzanms
TEXHOJIOTHYECKUX MPOIECCOB M MPOU3BOJACTB» C YYETOM HAIPaBICHHOCTH OakalaBpCKOW Mpo-
rpaMMbl — « ABTOMAaTH3alUsl TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOICTBY;

— MOATOTOBKA OyyIero 0akaigaBpa K y4acTHUIO BO BceX (hazax MCCIIeNOBaHUS, IPOCKTUPOBA-
Hus U okcmutyarauun ADII kak cpeacTBa aBTOMATHU3AIMKM TEXHOJIOTUYECKUX MPOIECCOB U MPOU3-
BOJICTB.
3aga4uu OCBOCHHUS JUCIUILTUHBI « ABTOMAaTU3UPOBAHHBIN AJIEKTPOIIPUBOIN:
H3yuume:
® TIPUHIIUIIBI TOCTPOCHUS U XapaKTePUCTHKU COBpeMeHHBIX ADII;
® KOHCTPYKIIMIO U XapaKTePUCTHKH ICKTPUICCKUX MAIIMH KaK UCTIOJHUTEIILHBIX OPraHOB
ADII;
e crnocoObl perynupoBanus koopauHat ADII mpu mycke, peBepce, TOPMOKEHUHN U B YCTa-
HOBUBIIIEMCSI PEIKUME;

® THIIBI CWJIOBBIX MOJYIPOBOTHUKOBBIX IIPe0Opa3oBaTeliell U MX XapaKTePUCTHKH;

e TpaBWiIa BEIOOpA MCIIOJHUTEIBHBIX JIBUTATENEH U CHIIOBBIX MpeoOpa3oBaTenell perysiu-

pyeMbix ADII B 3aBUCMMOCTH OT TUIIA HATPY3KHU;

e crnocoObl HACTPOIKH U npaBuia BeeneHus ADII B skcITyaTanuro.

Osnaoems:
® HaBBIKAMH OMNPEJEIICHUs ONTUMAIBHBIX CIIOCOO0B perynupoBanus koopaunat ADII mpu
MyCKe, peBepce, TOPMOKEHUH M B YCTAHOBHUBILIEMCSI PEIKUME;
® METOAMKOM »HepreTuyeckoro pacyera ADII, BbIOOpa THUIIOB UCTIOIHUTENBHBIX JBUTATE-
JIeil ¥ CUJIOBBIX MOJYIPOBOJAHUKOBBIX MpeoOpa3oBaTeneii;
® HaBBIKAMH MOCTPOEHUS TUMOBLIX cxeM ADII U cucTem ynpaBlieHUsI UMU;
e HaBbIKaMH HacTpOWKH U BBeneHuss ADII B skcIuTyaTanuio.

Crnenuduka Kypca yYuTHIBA€T 0COOCHHOCTH MH(POPMALMOHHBIX TEXHOJIOTUHN JJIS1 CTY/IEHTOB C
OTpaHUYEHHBIMU BO3MOKHOCTSIMHM 3]10pOBbs. [lpenojsaBaHue JaHHOTO Kypca HMPOUCXOAMUT C HC-
I0JIb30BAHUEM AJANITUPOBAHHON KOMIIBIOTEPHON TEXHUKHU.

O0bexkTaMu Npo(decCHOHAIBLHOM 1eSITeJIbHOCTH BbINYCKHHUKOB, OCBOMBIINX IMPOTPAMMY
JMCLUIUIMHBI «ABTOMATU3UPOBAHHBIN 3JIEKTPONIPUBOY, SBISIFOTCA:

® CHCTEMbl aBTOMATHU3alMM MPOU3BOACTBEHHBIX U TEXHOJOTMYECKHX ITPOLIECCOB M3rOTOB-
JICHUS] TPOAYKLUU Pa3IMYHOrO CIy>KEOHOr0 Ha3HAYEHUS, YIPABJICHUS €€ >KU3HEHHBIM
IIUKJIOM U Ka4eCTBOM, KOHTPOJIS, THarHOCTUKU M UCIIBITAHU;

e HOpMaTHBHAas JOKYMEHTALUS;

® CpEICTBAa TEXHOJIOTMUYECKOIO OCHAILEHUS CHCTEM aBTOMAaTH3allMH, YIPaBJICHHS, KOH-
TPOJs,, NUAarHOCTUPOBAHUS, MCIBITAHUM B OCHOBHOM U BCIIOMOTaTE€JIbHOM IPOM3BOJ-
CTBaX, a TaKXK€ METOJbI U CPEACTBA UX MCCIEOBaHU, IPOESKTUPOBAHUSI, U3TOTOBJICHHUS,
OTJaJIKH, MPOU3BOJCTBEHHBIX HCHBITAHUA B PA3IUYHBIX OTPACIAX HAMOHAIBHOTO XO-
3s1iicTBA.

2 MecTo nucuuminHbl B cTpykrype OITOIT

JlucuumiuHa « ABTOMaTHU3UPOBaHHBIN AnekTpornpuBoa» b1.B.14 oTHOCcHTCs K wacTu oOpaso-
BaTeIbHOW IMPOTpPaMMBI, (OPMUPYEMOH YYaCTHHKAMHU OOpa3oBaTEIbHBIX OTHOIICHHM, SBIISICTCS
00s13aTeIbHOM TUCIUILINHOM.

Hucnunmuna npenogaercs B VI cemectpe 1V kypca.
[Ipuctynas K U3y4EHHIO AUCIHUILTUHBI «ABTOMATU3UPOBAHHBIN AIEKTPOMPUBOIY, CTYICHT

HUMCCT 3HAHUA W HABBIKM 110 AMCLHMIIJIMHAM: «(DI/ISI/IK&», <<TeopeTquc1<a;1 MCXaHUKay, ((3JI€KTpO-



TEXHUKA U JJICKTPOHHUKAY, «TexHnueckue Cp€acTBa aBTOMAaTU3aAlUN)), ((TCOpI/ISI AaBTOMaTHU4YCCKOT'O

YHPaBJICHUS.

3 H.]'IaHI/IpyeMble pe3yJabTaThbl oﬁyqennﬂ o TMCHHMIIJIMHE

@opMupyemMble KOMIETEHIIUH

(K00 u HaumeHo8aHue)

Nuauxkaropsl
JOCTHIKEHHUS] KOMIIeTeH Ui
(k00 u popmyrupoexa)

I[nanupyembie pe3yJIbTATHI
00y4eHHs MO JUCIUILTHHE

1IK-3. Cnocobnocms paspaba-
muleams pabouuli npoexm 2uo-
KUX NPOU3BOOCNBEHHBIX CUCTEM
6 MAUUHOCMPOEHUU U OCY-
wecmensms 8bl00p NPOSPAMM-
HO20 0becneyenust 0 CUCeMbl
YNpasnenus 2UOKUMU NPOU3B00-
CMBEHHBIMU CUCTNEMAMU

I1K-3.1. BeimonsieT pa3paboT-
Ky cOOpPOYHBIX YepTekeit pabo-
Yero MpPOeKTa THOKUX MPOU3-
BOJICTBEHHBIX CHCTEM

3HaTh IPUHIUI Pa0OTHI, TEXHUYE-
CKHE XapaKTePUCTHUKU MOIYJIeH
THOKMX TIPOM3BOICTBEHHBIX CH-
cTeM

YMeTb 0hopMIIATE MOSICHUTENB-
HYIO 3aIIUCKYy pabo4ero npoeKra
rHOKUX MPOU3BOACTBEHHBIX CH-
CTeM

Brnanets cnocoGHOCTBIO pa3pa-
OOTKM TEXHUYECKHX TPOCKTOB C
HCTIOIb30BaHUEM CPEJICTB aBTOMA-
THU3AIMU TPOCKTUPOBAHHUS

Pesynbrar 00yueHus chopMyIMPOBaH C YYETOM CISAYIONIETO MPO(heCCHOHAIBHOTO CTaHAapTa!

— IIpodeccuonansupiii ctangapt 40.152 «CrnenuanucT mo MpoeKTHPOBAHUIO THOKUX MPOU3BOACTBEH-
HBIX CHCTEM B MAIIMHOCTPOCHUN», YTBEPKIACHHBIN NPHUKa30oM MHMHHCTEPCTBA TpyAa U COLUAIBHON
3amuThl Poccuiickoit deneparun ot 01 deBpams 2017 1. Ne 1171 (3apeructpupoBaH MuHHUCTEp-
ctBoM roctuiiu Poccuiickoit @eneparuu 22 ¢espans 2017 1., peructpaunonssiii Ne 45783).

4 O0peM TUCHUILIHHBI

O0beM IUCIUILIMHELI COCTABIAET 3 3aUETHBIX € JUHUIIEL, Bcero 108 akameMuuecKnx 4acos.



5. Coneprxxanue QU CHUNTHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocrosiTeIbHASA

padora
o0yuaromerocst

VIl cemecTp

Pa3znen 1. BBereHue B aBTOMATH3HPOBAHHBIM
ajexkTponpusoj (AJII)

Tewma 1.1. OnpenencHne, CTPYKTYpa U KIacCU(UKa-
mus ADII.

Tema 1.2. OgnomaccoBas pacu€tHast Mogenb ADIL.

Pa3gen 2. AJII Ha 6a3e 31eKTPHMYECKUX MALIUH
(OM) NOCTOSIHHOTO TOKA

Tema 2.1. KoHCTpyKIuS ¥ MpUHITUI AeicTBUsS OM
MTOCTOSIHHOTO TOKA.

Tema 2.2. Cratudeckue XapaKTEepUCTHKH JBHUIraTe-
JIel TTOCTOSTHHOTO TOKa HE3aBUCHMOTO BO30YKACHHA
(AIITHB), ux 3HEpreTHYecKHe PEKUMBI paOOTHI.
Tema 2.3. CmocoObl perymupoBaHHE CKOPOCTH
JAIITHB. Cxembl BKIIOYEHUS M XapaKTEPUCTUKU
YIPaBISIEMBIX BBINIPSMHUTENIEH B CHUCTEME «THPH-
CTOpPHBIH mpeoOpa3zoBarens — asuratensy (TIT — ).
Tema 2.4. Jlpuratenu MOCTOSHHOTO TOKa MOCIENO0-
BarenpHOro Bo30yxaenus (AITTTIB).

12

12

Pazpnen 3. ADII Ha 6a3e 3JIeKTpHYECKUX MALIHH
NepeMeHHOro ToKa

Tema 3.1. Acuaxponnbie asurarenu (AJ]) xak wuc-
MOJTHHUTENBbHBIE ycTpoiictBa ADII mepemeHHoro TO-
Ka.

Tema 3.2. Cunxponnsle nsurarenu (C).

Tema 3.3. JIuneiiHple 1BUraTesId NEPEMEHHOTO TOKA.

26

14

26

Pasnen 4. Bb100p UCIIOJIHUTENbHBIX ABUTaTEI€H
ADII.

22

13

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




Tema 4.1. VcxonHble JaHHBIE U TTOCIEJOBATEIb-
HOCTH BBIOOpPa MCHIOJIHUTEIBHBIX JIBUrATEICH JIIeK-
TPOIPHBOJIOB.

Tema 4.2. BbIOOp MCTIOTHUTENBHBIX JBUraTENeii 1
YaCTOTHBIX ITPe0Opa3oBaTese I THIIOBBIX PEXKH-
MOB paboTsl B ADII

Paznen 5. IIpuHOMIIBI TOCTPOEHHUST H HACTPOHKH
coBpemeHHbIX ADII

Tewma 5.1. [Tpuamums: moctpoerust AT

Tema 5.2. Meroanka HacTpoiiku mudpoeix [T —
PETYIATOPOB OTEUECTBEHHBIX IPOMBIIITICHHBIX CEp-
BOIIPHUBO/IOB.

Tema 5.3. AHanmoroBsie ¥ U POBEIE FITEKTPONIPUBO-
JIbl B CTAHKOCTPOCHHH.

17 6 2 9 17

[TpoMexxyTouHasi aTTecTalus:
- 9K3aMeH

27° X

HToro nmo gucuumnjinge 108 34 17 17 13

* o o o o
KPII - yacvl konmaxmmou pabomel Ha Kypcogylo pabomy (npoekm) no oucyuniune. 4acvl ommocamces Kk 6HeayOumopHoil KOHMAaKmHuo pabome, 8olNOIHAIONM CSL BHE PACRUCANHUS Y4EOHbIX 3AHAMUL NO
oucyuniune. Ykazvl8aomesi, eciu npedycmompensl y4eOHbIM NIAHOM.

2 Yachl Ha IPOMESKYTOUHYIO aTTECTalMIO (3a4eT, U PEepPeHIMPOBAHHBIN 3aUET, SK3aMeH U JIP.) YKa3bIBAIOTCS B CIIyUuae BbIIEIEHUs UX B y4eOHOM IUIaHE.

7



Coz[epma}me AUCHHUITIMHbI

Pa3znen 1. BBenenue B aBTOMAaTU3UPOBaHHBIN j1ekTponpusoja (AJII)

Tema 1.1. Onpeoenenue, cmpykmypa u knaccugpuxayus A1

Omnpenenenus 3ekTpudeckoro npuBoaa u ADIIL. Ananus ¢pyHKunoHanbHOM cxeMbl ADII u eé
cocraBHbIX 4actei. Knaccudukanus ADII mo cTeneHu ymnpaBisieMOCTH, IO POy TOKa, MO CIIOCO-
0aM pacrpeziesieHns MeXaHUYeCKOI SHEPTUH.

Tema 1.2. Oonomaccoeasn pacuemnasn mooenv A1

dopMyJIibl TPUBEICHUS TapaMEeTPOB MEXaHWYECKOM 4acTu MPUBOJIA K Baly JBUTaTelNs. Y paB-
HeHusi apwkeHus ADIl. MexaHudeckne XapaKTEpPUCTUKHU JBUTATENS M HArPy3KH, UX >KECTKOCTD.
Omnpenenenye napaMeTpoB YCTAHOBUBILETOCS ABMKCHUS [10 MEXaHUYECKUM XapaKTePUCTHKAM.

Paznen 2. ADII na 6a3e 3sekTpudyecknx MammnH (M) NOCTOSIHHOIO TOKA

Tema 2.1. Koncmpykuyua u npunyun oeiicmeus IM nocmoannozo moka

VYerporictBo OM nocrosiHHOrO TOKa. [IpuHIMI 1efcTBUS reHepaTopa U JBUIaTess MOCTO-
SSHHOTO TOKa, oOpatuMocth OM. KommyTtanus B DM MOCTOSHHOTO TOKa, CIIOCOOBI UX BO30YXKIe-
HUSL.

Tema 2.2. CmamuuecKkue xapakmepucmuku oguzameJieil NOCHMOAHHOZ0 MOKA HE3A8UCU-
Mo20 6030yncoenun ([JIITHB), ux snepeemuueckue pexcumvl padonivl

Cxema Bximouenust AIITHB. Onpenenenue 31eKTpoOMEXaHUUECKUX M MEXaHUYECKUX XapaK-
TEPUCTUK JABUTATENs, IOCTpOEHUE UX rpapukoB. AHanu3 sHepreruueckux pexxumon AIITHB (aBu-
raTeJIbHbId U T€HEPAaTOPHBIN, BKIIFOYAIOIINI TOPMOKEHHUE MPOTUBOBKIIIOUEHUEM, PEKYIIEPaTUBHOE,
JTMHAMUYECKOE).

Tema 2.3. Cnocoowt pezynuposanue ckopocmu IIITHB. Cxemvl Kknt0uenun u xapakme-
PUCIMUKU YRPAGNAEMBIX bINPAMUMEIEIl 6 CUCmEMEe «MUPUCMODPHBLIL npeodpazoeamenv — 06uU-
camenwy (TII - /]).

Amnanus pabots! [IIITHB B nepexoaHbIx pexumax, peryJupoBaHie BEIMYMHBI TOKA B IKOpe
C MIOMOILBIO PE3UCTOPOB MPHU IIyCKE, TOPMOKEHHUH, PEBEPCE.

PerynupoBanue ckopoctu AIITHB u3menenuem HanpsbkeHuss Ha OOMOTKE SIKODSI, 3JI€K-
TPOMEXaHUYECKHE U MEXaHUYECKHE XapaKTepUCTUKU. TpexdasHblii peBEpPCUBHBIN yIpPaBIsEMBbIii
BBIIPSIMUTENL C HYJIEBBIM BBIBOJOM. MocToBasi cxema Tpex(a3HOro peBEpCUBHOIO YIIPaBIISIEMOIO
BBIITPSIMUTES.

PerynupoBanne ckopoctu JAIITHB n3ameHeHreM MarHuTHOrO MOTOKA, 3JIEKTPOMEXaHUYE-
CKHE U MEXAaHUYECKHE XapaKTEPUCTUKH.

NmnynscHoe perynupoBanue ckopoctu D11 ¢ JJIITHB, pexxuM npepbrIBUCTHIX TOKOB.

Tema 2.4. /leuzamenu nocmoannozo moka nociedosamenbnozo 6030yxyncoenusn (/IINTIIB).

Cxema Bruirouenus JIITIIB, ero ocooennocTtu, o6nacts mpumeHnenus. CrocoObl peryianpo-
BaHUS CKOPOCTH, CTATUYECKUE XapaKTepUCTUKU. CIIOCOOBI TOPMOKEHHS.

Paszpnen 3. AJII Ha 0a3e 3J1eKTPHYECKUX MALLIMH IIEPEMEHHOI0 TOKa

Tema 3.1. Acunxponnwie oeuzamenu (A/]) xkax ucnonnumensvnvie ycmpoiicmea A3l ne-
DPEMEHH020 MmOoKa.

KoHcTpykuus u npuHuun neicteus tpéxdasHoro AJl ¢ KOpOTKO3aMKHYTHIM (K3) U (pa3HBIM
POTOPOM. DNEKTPOMEXaHUYECKUE U MEXaHHUECKHE XapaKTepucTuku Tpéxdaznoro AJl ¢ KopoTko-
3aMKHYTBIM (K3) POTOPOM, €r0 SHEPreTHUECKUE PEXUMbI padOThI, CIOCOOBI PEryJIMpOBaHUS CKOPO-
CTH, ciocoObl TopMokeHUs. TexHuueckas peanuzanusi npeodOpaszosareneil yactotsl (ITH) B ADII
IIEPEMEHHOT'0 TOKA.

Onnodazusie AJl, cXeMbl BKIIOYEHHSI, MEXaHUYECKUE XapaKTEPUCTUKH.

Tema 3.2. Cunxponnwie osuzamenu (C/I).

[Ipunnun neicTBuss U KOHCTPYKIMs Tpexdaznoro CJI, ero MexaHudeckas XapaKTepUCTHKA.
CJl xak KOMIIEHCATOp PEaKTHBHOM MOIIHOCTH. YTpaBJICHUE CHHXPOHHBIM JBHUraTesieM (CrocoObl
IIyCKa, YaCTOTHOE PEryJIMPOBAaHUE CKOPOCTH, AMHaAMHUUeckoe TopMmokeHre CJI, ocoOeHHOCTH Tepe-
XOJHBIX IpoLeccOB AueKTponpuBoaos ¢ C/I.



[aroserit npurarens (I11[1), mpuHimm paboThl M cCXeMbl KOMMYyTaIuu 00MoToK. KoHCTpyKIus
HI/1 1 TouHOCTh NO3ULIMOHUpPOBaHusA. OcHOBHBIE XapakTepuctuku 11IJ[ u nocnenoBaTeIbHOCTD €TI0
BbIOOpa. CxeMbl yripaBieHus npuBogamu c 111,

KoHcTpykuys u npuHIMI paboThl BEHTHIIBHBIX JIEKTPOIBUraTeNIel, UX XapaKTEPUCTUKH.

Tema 3.3. /luneiinvle 0guzamesiu nepemeHH020 moKd.

KoHcTpyKnus TMHENHBIX IBUraTEIe IEPEMEHHOIO TOKA.

[IpuMeppl TMHEHHBIX ACUHXPOHHBIX U CUHXPOHHBIX JBUTATENIE€ B COBOKYIHOCTH C IPOM3-
BOJICTBEHHBIMU MEXaHU3MaMHU.

Pa3znea 4. Boi6op ucnosiHuTenbHbIX ABUraTesein AJIL.

Tema 4.1. Hcxoouvie 0annvle u nOC1e0068ameIbHOCHYb 6b100paA UCHOTHUMENbHBIX 06U2A-
mereil 31eKMPOnPUBE0008.

Pexxumbl paboThI ABUTATENCH B AIEKTpONpuBOaxX. VIcXoaHbIE TaHHBIE U TTOPSIO0K BHIOOpa
CEpUUHBIX ABUTATEJEH MOCTOSHHOTO U MIEPEMEHHOT0 ToKa. MeToIbl MPOBEPKH JIEKTPOABUTATEICH
1o HarpeBy. [IpoBepka Ha Meperpy304HyI0 CIIOCOOHOCTh U JOCTATOYHOCTh ITyCKOBOT'O MOMEHTA.

Tema 4.2. Bvioop ucnonnumenvHvlx 0suzameJieil U 4aCMOMHBIX npeodpazoseamelieil 014
munoewvix pexcumos paoomut 6 AJII.

Br160op anmekTpoaBuraTeneii i pexxuMoB padotsl S1-S3, S5. Be16op cepuiinoro npeobdpaso-
BaTeJIsl YACTOTHI 110 AJIEKTPUIECKONH COBMECTUMOCTH C JIBUTATEIIEM IS pexuma S5.

Paznen 5. [IpyHIMnbI NOCTPOeHUS M HACTPOIikK coBpeMeHHbIX ADII.

Tema 5.1. Ilpunyunst nocmpoenusn AJII.

ADII kak yacTp TexHOJIOTHYECKOTO mporecca. ADII ¢ 00mKUM CyMMUPYIOIIUM YCHUIUTEIIEM.
ADII ¢ NOTYMHEHHBIM YIIPaBICHUEM, HACTPOIKA KOHTYPOB Ha TEXHUYECKUI ONTUMYM.

Tema 5.2. Memoouxa nacmpoiiku yugposvix IIH/] — pezyniamopoe omeuecmeenHvlx npo-
MbIULIIEHHBIX CEPEONPUEOO0E.

Omnpenenenue cepBONpPUBOJA U OCOOEHHOCTH €0 KOHCTPYKLIUHU. AJTOPUTM HACTPOUKH Mapa-
MeTpoB 1ugposoro [TN]] — perynasitopa B TECTOBOM pEXHUME.

Tema 5.3. Ananozoevie u yugposvie 11eKMPONPUEOOLL 8 CIAHKOCMPOEHUU.

CtpyKTypa aHaJoroBbIX U HU(POBBIX JIEKTPOIPUBOIOB B cTaHKOCcTpoeHuu. Lludpossie nH-
Tepheicsl.

HacTtpoiika 251eKTponprBO10B OCHOBHBIX ABMKEHHUH MTPU BEKTOPHOM yrpaBieHUH. ONTHMHU-
3alus IapaMeTPOB KOHTYPOB MOMEHTA, CKOPOCTH U IOJIOKEHHUs. TeCThl U1 yCTpaHEHHs pe30HAHC-
HBIX TOUYEK Kaxkaoro npusoja. Hactpoiika u mpoBepka J00pOTHOCTH IPUBOIOB.

TpeboBaHus K 31EKTPONIPUBOAAM TTIABHOTO ABMXKEHMS U MOAAY.

[Ipu peanuszanuu AUCUUIUIMHBI (MOIYJS) «ABTOMaTU3UPOBAHHBIN 3JIEKTPONIPUBOI» OpraHU-
3yeTcsl IPaKTUYEeCKasl MOArOTOBKA IyTEM MPOBEACHUS NMPAKTUUECKUX 3aHATHUMN, BBIIIOJHEHUS U 3a-
LIUTHI Ja0OPAaTOPHBIX pabOT, BHIMOIHEHHS] KOHTPOJIbHBIX (CaMOCTOSTENbHBIX) paObOT MO UHAUBHUY-
aJIbHBIM 33/IaHUSM, MIPEIYCMATPUBAIOIINX yYacTHe O0YYalOIUXCsl B BBIMOJIHEHUHN OTJIENIbHBIX dJIe-
MEHTOB paboT, CBSI3aHHBIX ¢ OyayIiel mpodeccnoHaIbHOM 1eATeIbHOCTHIO.

[IpakTnyeckas MOArOTOBKA NMPU HM3YUEHUHM AMCLMILIMHBI PEANU3YyeTCs HEMOCPEICTBEHHO B
¢bunnane.

6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecniedeHUsI N0 AUCHMITIUHE
st obecrieueHus peanu3alnuy MporpaMmbl JUCHUIUIMHBI «ABTOMAaTU3UPOBAHHBIN AIIEKTPO-
MPUBOI» pa3pabOTaHBI:

— ydeOHoe 1mocobue Mo aBTOMaTHU3UPOBAHHBIM 3JIEKTPOIIPUBOAM C YACTOTHBIM YIPABJICHUEM;
— yyeOHOe nocoOue 1o BEIOOPY UCHIOJHUTENbHBIX ABUTAaTENeH MPOU3BOICTBEHHBIX MEXaHU3MOB;
— METOJIMYECKHE YKa3aHUs K J1a00opaTopHbIM padoTam;



— UHIMBUIyalIbHBIC 3a/1aHUSI K KOHTPOJIBHBIM (CaMOCTOSITEIbHBIM) paboTam;
— TECTBI;
— BOIIPOCHI JIJIsl AUArHOCTUYECKOM PabOoThlI.
MeTtonudeckue MaTepraiibl 0 AUCHUIIIMHE « ABTOMATU3UPOBAHHBIN AJIEKTPOIPUBOI.

7 ®OHABI OLIEHOYHBIX CPEACTB MO AMCHHUILINHE

JInst atrecTanuy 00y4JaronuXxcsi HA COOTBETCTBHE MX IEPCOHANBHBIX JOCTHKEHUH MTO3TAITHBIM
TpeOOBaHUSAM 00pa30BATENBHON MPOrpamMMbl MO JUCHUIUIMHE pa3paboTaHbl (OHIBI OLEHOYHBIX
CPEICTB, TIO3BOJSIOIINE OLCHUTh pPE3yNbTaThl OOyYeHHsS (3HAHHS, YMEHUS, HAaBBIKH) U
copmupoBaHHbIe (POpMHUPYEMBIEC) KOMIIETCHIINH.

OTH QOHBI BKIIIOYAIOT TEOPETHYECKHE BOIIPOCHI, BOIIPOCHI, peIlaeMble Ha MPAKTUIECKHUX 3a-
HATHSX, BBIIIOJHEHUE U 3AIIUTY J1a00OPaTOPHBIX paboT, BHITOJHEHHE KOHTPOJIBHBIX paboOT, MOATO-
TOBKY K 9K3aMEHY M cllady dK3aMeHa, KPUTEPUH OLIEHUBAHUS (TECThI, BOIPOCHI JJIsl JHArHOCTHUYE-
CKOM paboThl), UCIONb3yeMbIE MIPHU MPOBEICHUH MPOLEAYP TEKYIIEr0 KOHTPOJS yCIIEBaeMOCTH U
POMEKYTOYHON aTTeCTaIHH.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEACTABICHBI B IPUIOKEHNUU K pabodel mporpaMMme.

[lpu HeoOxoauMocTH OOydaromuecs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS U
WHBINIBl 00ECHEUMBAIOTCS OLIGHOYHBIMH MarepuajamMu B (opMax, aJanTUPOBAHHBIX K
OTPaHUYCHUSIM UX 37I0POBbSI U BOCIIPUATHS HH(POPMAIIH:

s nuy ¢ HapyweHuamu 3penus:

— B IIeYaTHOW (pOopMe YBEINYECHHBIM HIPHUPTOM,
— B (OpMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.

Hns nuy ¢ napywenuamu cyxa:

— B medaTHo# dopme,

— B (OpMe DIIEKTPOHHOTO JIOKYMEHTA.

s auy ¢ HapyweHuamu OnopHo-08UeamenbHo20 annapama.
— B medatHo# dopwme,

— B (OopMe AJIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHoeHnasn yuedonas tumepamypa
. JdementreB, FO.B. Dnekrpuueckuii nmpuBoja: ydeOHOE TMOCOOME s aKaJeMHUYecKoro Oaka-
naBpuata / FO.H. Jlementres, A.}O. Yepnbimer, M.A. Yepnbimes. — 2-¢ uza. — M.: U3gatens-
ctBo Opaiit, 2016. — 223. — Cepust: Yuuepcurersl Poccuu. — ISBN 978-5-9916-6279-6.
Hementses, 0. H. Dnexktpuueckuii npuBox : yueoHoe mocoodue mis By3oB / FO. H. JleMeHTheB,
A. 1O. Yepnsbrmes, U. A. YepHsbime. — 2-¢ u3n. — Mocksa : M3garensctBo FOpaiit, 2022. —
223 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-01415-0. — Texkcr : 37€KTpOHHBIN //
Oo6pazoBarenbras miardgopma FOpaiit [caiitT]. — URL: https://urait.ru/bcode/489996 (nmata 006-
pamienust: 04.05.2023). — PexxuM goctyria: 1Mo moAIucKe.
. beno MLIIL. u np. ABTOMaTU3UPOBAHHBIN IEKTPONPUBOJ] TUIIOBBIX IPOU3BOJICTBEHHBIX MEXa-
HU3MOB M TEXHOJOTMUYECKHX KOMILIEKCOB: YueOHuk mis By3os/ M.II. benos, B.A. HoBukos,
JLH. PaccynoB. — M.: "Akanemus", 2004. - 576 c.: uin.
. Mockanenko B.B. Dnextpuueckuii npusoa: Yueb. mocodue. - M.: BIIL., 2000. - 368 c. (4 3k3.)
+ 2 - e m3a. crepeorumaoe. — 2001 1. (13 3K3.); + 10 3xe 2004r. (17 3k3.)

Mockanenko, B. B. Dnexrpuueckuii npuBoy : yuebnuk / B.B. Mockanenko. — Mocksa : UH-
®PA-M, 2022. — 364 c¢. — (Bsiciiee obpazoBanue: bakamaspuar). — DOI 10.12737/4557. -
ISBN 978-5-16-009474-8. - Tekcr : 3JICKTPOHHBIMN. - URL.:

https://znanium.com/catalog/product/1851452 (mata obpamenus: 26.04.2023). — Pexxum gocry-
1a: 1o MOAINUCKE.

Jononnumensnas yuebnas numepamypa
. Jleonos, A.Il. BpiOOp MCHOMHUTENBHBIX ABUraTeNIeH A 3IEKTPUYECKHX IPUBOAOB IIPOU3BOI-
CTBEHHBIX MeXaHH3MOB: yueOHoe nocodue / A. I1. Jleonos. - Mocksa: [Ipomereii, 2013. - 139c.:
WL
. EBcuxoB A.A. ABTOMaTHU3MpOBaHHBIN 3IEKTPONPUBOJ C YACTOTHBIM yIpaBJIEHUEM : YuyeOHOe
nocobue / A.A. EBcukos, B.A. Kokosun, A.Il. Jleonos; Per. B.B. Cenesnes. - Jlyona : ['ocy-
napctBeHHbI yHUBepcuteT "Jlyona", 2020. - 121c. : un. - ISBN 978-5-89847-592-5
EBcukoB A.A. ABTOMaTH3UPOBAHHBIN JEKTPONPHUBOJ C YACTOTHBIM YMpaBJICHUEM : YueOHOe
nocobue / A.A. EBcukoB, B.A. Kokosun, A.Il. Jleonos; Pen. B.B. Cene3nes. - [lyona : ['ocy-
napcTBeHHbIM yHHBepcuteT "J[yOHa", 2020. — 121 c. : ui. - ISBN 978-5-89847-592-5 - Tekcr :
ANEeKTpOoHHBIN. // Beb-caliT ¢punmana «IIpoTBHHO» rocyaapcTBEHHOro yHUBepcuTeTa «/lyOHa».
— URL: http://www.uni-protvino.ru/images/publications/ump _atp/atp em_14.pdf. (mara oGpa-
mieHust: 29.04.2023). — Pexxum 1ocTymna orpaHUueHHBIH, 10 JIOTUHY U MTapOJTio.
. EBcukoB A.A. Cucremsl ynpapiieHUsI 000py/10BaHHEM B aBTOMAaTU3HMPOBAHHOM IPOU3BOJICTBE:
VYyeOnoe nocobue / A.A. Escuxos, B.A. KokoBun, A.Il. Jleonos. — Jlyona: ['ocynapcTBeHHBbII
yausepcuret "Jlyona", 2018. — 139 c.: uin. - ISBN 978-5-89847-538-3.
EBcukoB A.A. Cucremsl ynpaBieHHss 000pyJJOBaHHEM B aBTOMAaTH3WPOBAHHOM MPOM3BOJICTBE:
VYuebnoe nocodue / A.A. Ecukos, B.A. KokosuH, A.Il. JleonoB. — [lyona: ["'ocynapcTBeHHBII
yauBepcuret "Jlyona", 2018. — 139 c.: wi. - ISBN 978-5-89847-538-3.— Tekct: 251eKTpOHHBIH //
Be6-caiit ¢unmmana «I[IpoTBuHO» TrocyqapcTBeHHOro yHuBepcureta «Jlyona». — URL:
http://www.uni-protvino.ru/images/publications/ump_atp/atp em 29.pdf. (mara oGparenus:
29.04.2023). — Pexxum JOCTyIa OTpaHHYCHHBIN, 110 JIOTUHY M ApOJIIO0.
CucreMbl aBTOMaTH3UPOBAHHOTO YIPaBIEHUS AJIeKTponpuBofamu: YuebHoe nocobue / I'.U.
I'ynekos, FO.H. Ilerpenko, E.IN. ParkeBuy, O.JI. Cumonenko; [lox o6mr. pen. FO.H. Tletpenko —
2-e w311, uctp. u gon. — Munck: HoBoe 3nanue, 2007. — 394 c.: wr.

Ilepuoguyeckue u3gaHus
Cunosas snextponuka / Yupeaurens: OO0 «Meaua KuT». — Canxrt-IletepOypr. — XKypnHan
BBIXOIUT 6 pa3 B rox. — OcHoBan B 2004 roxy. — ISSN 2079-9322 . — TekcT : 3IeKTPOHHBIN.
[TonHBIE ANIEKTPOHHBIE BEPCUU CTATEH )KypHaJa JIOCTYITHBI IO TIOANUCKE Ha caiiTe «East Viewy:
https://dlib.eastview.com/browse/publication/87269/udb/12.
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2. CoBpeMeHHBIE TEXHOJOTMM AaBTOMATU3alUU: MPOPECCHOHANbHBIA HAYYHO-TEXHHUYECKUN
xypHai. / Yupenutens: OO0 «CTA-IIPECCy»; rn. pen. Copokun C.A. - M.: M3naTenscTBO
«CTA-ITPECCy, - XypHnan BeixoauT 2 pasa B osyT. - OcHoBan B 1996 1. - ISSN 0206-975X. —
TekcT : HemocpeACTBEHHBIN (MOMUCKA HA ITE€YaTHOE U3JaHuE).

Ilepeuenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHEeT»
Dnekmponno-oudauomeynvle cucmemul u 6a3vl OGHHBIX

. OBC «Znanium.comy: https://znanium.com/

. OBC «Jlanby: https://e.lanbook.com/

. OBC «IOpaiir»: https://urait.ru//

. OBC «YHuBepcurerckas oudmuoreka ornnain»: https://biblioclub.ru/

. Hayunast snekrponnas oudnuoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru

. Hanimonanenas snekrponnas oudnuoreka (HOB): http://H36.pd/

. basbl maHHBIX poccuiickux KypHanoB kommanuu «East Viewy: https://dlib.eastview.com/

Hayunsie nouckogvie cucmemol

1. ArXiv.org - Hay4HO-ITOUCKOBAasl CUCTEMA, CIICIIHATM3UPYETCs B 00JACTAX: KOMIIBIOTEPHBIX HAYK,
actpodusuku, GU3NKU, MaTEeMAaTUKH, KBaHTOBO# Onostoruu. http://arxiv.org/

2. Google Scholar - mowckoBast cucrema Mo Hay4HOW JUTeparype. BKiroyaerT cTaThbd KPYITHBIX
HAyYHBIX W3aTeNIbCTB, apXUBBI IPEIPHUHTOB, ITyOIMKAIMK Ha CaiTaX YHUBEPCHTETOB, HAYYHBIX
00IIIeCTB U Ipyrux HaydHbIX opranusanuii. https://scholar.google.ru/

3. SciGuide - maBuraTop 10 3apyOeKHBIM HAYYHBIM DJIEKTPOHHBIM PECypCaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ipogpeccuonanvusie pecypcot cemu «Unmepnemy

1. OtkpriToe obpazoBanue https://openedu.ru/

~No o~ wN -

8.2. Ilepeyenb WHGPOPMALMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX MPH OCYLIECTBJIEHUH
o0pa3oBaTe/IbHOIO MpoLecca, BKJIKWYasi NPorpaMMHoe o0ecnedeHue, HH(OPMALMOHHBIE
CIpaBOYHbIE CHCTEMBI

[TpoBeneHue JNEKIMOHHBIX 3aHATHH MpennojgaraeT MCIoJb30BaHHE KOMIUIEKTOB CIIANIOB U
MIPOTPaMMHBIX TPE3EHTAINN TI0 PACCMATPHUBAEMBIM TEMAaM.

[TpoBeneHue MpakTHUECKUX 3aHATUN MO TUCUUIUIMHE IPENoiaraeT UCIOoIb30BaHUE CIIEIH-
IM3UPOBAHHBIX AYJAUTOPHH, OCHAIICHHBIX NMEPCOHANBHBIMH KOMIIBIOTEpaMH, OOBEINHEHHBIMH B
JIOKAJIbHYIO CE€Th M MMEIOLINX B ONPEAEICHHOM MOPSJIKE JOCTYI K pecypcaM riiodanbHoil cetn Un-
TEpHET.

ITpoBenenue nabopaTopHbIX pabOT OCYLIECTBISETCS B JIAOOPAaTOPUU aBTOMATH3AIMM TEX-
HOJIOTHYECKHUX MPOIECCOB U MIPOU3BOJICTB C MCIIOIB30BAaHUEM CIEIIMATH3NPOBAHHBIX CTEHIOB C JI0-
CTYIIOM B JIOKaJIbHYIO CeTh (puinaina (00pa3oBaTesIbHYIO Cpey), a TAK)KE B ONPEIETICHHOM MOPSIJIKEe
C IOCTYTIOM K HH(OpMaIMOHHBIM pecypcam MHTepHeTa.

Jlnis BBITTOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJTOTOBKU 00yvaroIuecs: 00ecrnedrnBaloTCs
JTUTEPATypOi, a TakKe B OMPEACTIEHHOM TOPSIKE TOCTYIIOM K HH(pOpMaIoHHBIM pecypcam MH-
TEpHeTAa.

Hucnunnuna obecriedeHa HEOOXOIUMBIM TporpaMMHbBIM obecrieuenneM: «LabVIEW 7.0»
(ctynendeckas Bepcus, muren3ust Ne M62X97164); nporpammer Open office, cBoOoqHAS THIICH3HS,
KOJI IOCTyTa He TpeOyeTcs.

B ¢ummane «IIpoTBHHO» rocyaapcTBEHHOrO yHUBepcuTeTa «/[yOHa» co3maHbl yciaoBus A
o0y4YeHHs JIOAEH ¢ OrpaHWYCHHBIMH BO3MOYKHOCTSIMH: HCITOJIb30BaHHE CIEIHaIbHBIX 00pa3oBa-
TEJIHBIX MPOrPaMM U METOJIOB 00ydeHUs], CHelUaIbHbIX YYeOHUKOB, yUeOHBIX MMOCOOMMA U TUIaK-
TUYECKUX MaTepUAIIOB, CHICIIHATBHBIX TEXHHUECKHX CPEICTB O0YUYCHHUSI KOJUIGKTUBHOTO U WHIMBU-
JyalbHOTO TOJb30BAHUs, MPEJOCTABIEHUE YCIYT aCCUCTEHTA (IIOMOIIHHMKA), OKa3bIBAIOIIUM 00Y-
YAIOLUMCs HEOOXO0AUMYIO TEXHUYECKYIO IOMOIIb, 00eCIIeUeHNE JOCTYIIA B 3AaHUS OPraHU3aLUH.

Hmeercst yHuBEpcalbHOE CPEICTBO IS MOABEMA U IEPEMEILICHHUS] UHBATHIHBIX KOJISICOK —
naHyc-matopma CKIagHOM.
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KommbrorepHbie Ki1acchl 000pya0BaHbl cTojamu s uaBanuaoB ¢ JAII, taxke 3mech 060-
pynoBaHbel paboume wmecta s guly ¢ OB3: ycTaHOBIEGHBI CHENHMATBHBIA MPOrPAMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMKA padOTaTh HA HUX CTYJCHTaM C HapyIICHUEM OIOPHO-
JBUTATEIHLHOTO arapara, C1aboBUASIINUM U cinabocnbimanuM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoiHAs KJIaBHATypa ¢ OOJBIIMMHU KHOIKAMH, O€CIIPOBOJHON KOMIBIOTEPHBIA HKOWCTHK C
JBYMsI BBIHOCHBIMHU KHOIIKaMH, OECIIPOBOIHOM pecuBep, O€CIpoBOHAS BBIHOCHAS OOJbIIAs KHOTI-
Ka, IOPTaTUBHOE YCTPOMCTBO [Tl YTCHUS TICUYATHBIX MaTepPHaJIOB.

CrennanbpHble YUeOHUKH, YI€OHBIC TOCOOHS M TUAAKTUICCKHE MAaTEPHUAIIbI, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaoB (KpyMmHbINA mpudT wim ayaunodaiiiel) umetores B ObC, Ha KOTO-
pble moanucad Quiauai.

Hanuune Ha caiiTe cipaBOYHON MHPOPMAIIUN O PACITUCAHUN YUEOHBIX 3aHSATHIA B aanTupo-
BaHHOH (opMe AOCTYIMHOHN IJisi 0OYYArOIIMXCSl C OTPAHHMYECHHBIMA BO3MOXHOCTSIMU 3JI0POBbS, SIB-
JISTFOIIMXCSI CICTIBIMU WJIH CITA00BUISIIIIUMH.

8.3. Onucanne MaTepuaJbLHO-TEXHHYECKOI 0a3bl

[TpoBenenue 1abOpaTOPHBIX PAOOT OCYLIECTBISAETCS B 1a0OpaTOpUN aBTOMAaTU3alUU TEXHO-
JIOTHYECKUX MPOIIECCOB M MTPOU3BOJICTB HA CIEAYIOUINX CIIEHUAIN3UPOBAHHBIX CTCHIAX:

® ACHHXPOHHBIN AIIEKTPOIPUBOJI, BKIIFOUAIOIIUHN 3JICKTPOMAIIMHHBIN arperat 1 MOHOOJIOK
CHCTEMBI YIIPABIICHHS;

e cTeHAbl Uil uccienoBanusi asuratenei u ADIl Ha 0aze Momynelt W cucteMm 3aBoja
MEXaTpPOHHBIX M3AEIUi (MOAyneld JIMHEHHBIX MepeMeUIeHUH, HHTerPUPOBAHHBIX
cepponpuBooB CITII u xommiekTHbIX cepBonpuBoioB CIIC):

— creHnm Ha 0Oa3e Momynas JuHeWHoro mepememnenus CTM-2/1110/100000,

cepBonsurarens CIIC-80.007.033-BO-ABZ-2048, cepoycunurenst CIIC25-12A-El,

0Jsioka nutanus s cepBonpuBoaa bI110-34.

— cTeHa Ha 0Oa3e wMoayns JMHEWHoro mnepemenienus  MP-110/2000/000000,
uHTerpupoBanHoro cepsonpuBona CIIII 20-34100/2000-Z. Crenn Ha 0aze MoOmyJs
muHeriHOTO Tepememmenuss AP-1/2000/010000., cepBomsurarens CIIC-80.016.075-BO-
ABZ-2048, cepBoycwiutens CIIC25-12A-El, penykropa yepBsunoro NMRV040[i=10;
ocumwuiorpada ADS-2111MV; agantep USB-6008.

Jliis poBeieHust IEKIMOHHBIX 3aHATUI UCIIOB3YETCs Ay AUTOPUS C TPOEKTOPOM H IKpa-

HOM.

Jlnis mpoBeieHus MpakTUYECKUX 3aHATHH UCob3yeTcst koMibloTepHbli kiaace (15 T1K) ¢
MIPOEKTOPOM U IKpaHOM (000pyAOBaHUE B COOCTBEHHOCTH).

JUis BBIMTOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHONW MOATOTOBKU 00yyaroIuecs: 00ecneunBaoTcs
WH/IMBUYaJTbHBIMH 33/IaHUSIMH, TIO CETH UMEIOT JOCTYII K AJIEKTPOHHBIM ITOCOOHSM T10 ajpecy: at-
las/material/kadpenpa ATIIull/, x «DnexkTpoHHON 00pa30BaTENBHON Cpelie», a TAKXKE B ONPEIeIEH-
HOM MOpS/IKE MOJYyYaroT JOCTYT K MH(POPMALMOHHBIM pecypcam MHTepHeTa.

OOyJatomyiecss U3 YMCIIa WHBAIHUOB M JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI
MOTYT HUCIOJIB30BaTh CIEUAIN3UPOBAHHOE ITPOrpaMMHOE U MaTepHallbHO-TEXHUYECKOe olecreye-
HUE:

— oOyuaromuecs: ¢ HapyIIEHUSIMH OITOPHO-ABUTaTEILHOIO anmnapaTa Mpu He00X0IUMOCTH MO-
TYT WCIIOJNIb30BaTh aJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHaIbHO O0O0PYIOBaHHBIC
JOKOMCTUKH, YBETMYCHHbIE BHIHOCHBIE KHOIKHU, KJIIABUATYPHI C OOJIBIIUMH KJIABUIIIAMHU.

— oOyuarommecsi ¢ OTpPaHWYCHHUSMH IO 3PSHHI0 MOTYT TPOCIYIIAaTh JTOCTYIHBIN ayauoMare-
pHaj WM NPOYUTATh TEKCTHI, YBEIMYUB IIPU(T HA IKpaHE MOHUTOpA KOMIbIoTepa. Peko-
MEHJTyeTCsl UCTIOIb30BaTh dKPaHHYIO JIYIy U JPyTHe BH3yaJbHBIC BCIIOMOTATEIbHBIE CPEJI-
CTBa, YTOOBI U3MEHHUThH MIPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3AIUIO C PEYbIO
U T.[., IPOrpaMMbl 3KpPaHHOTO AOCTyHa (CKPUHPHAEPHI ISl POUYTEHUsI TEKCTOBOW MHGOP-
MallMM 4Yepe3 CHHTE3UPOBAHHYIO peub) W/WIM BKIIOUUTH (YHKIHMIO «IKPAHHOTO AMKTOPA»
Ha [MEPCOHAILHOM KOMITBIOTEPE C oneparionHoi cucremoii Windows 7, 8, 10.
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— oOyyaromuecs € OrpaHMYEHUSMU IO CIyXy MOTYT BOCIIOJIb30BAThCA KOMITBIOTEPHOM
ayJIMOTapHUTYPON TIPU TPOCTYIIMBAHUM HEOOXOIMMOHN MH(pOpMAaMU W MOPTATHUBHOW WH-
nykiuoHHo# cucremoit cepun «MCTOK».

[Tpr HEOOXOAMMOCTH OOYYAIOIIHUECs C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbSI U MHBA-
JIUIBI 00ECTIEYMBAIOTCS MTEYaTHBIMM U (WJIH) 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTeNIbHAs MpOrpamMma, yaeOHbIe TOcoOus U Jip.) B (hopMax, aJaiTUPOBAHHBIX K OTPaHHYCHUSIM
UX 37I0POBbsI U BOCIPUATHS HH(POPMALIUU:

JList TUI ¢ HapyIICHUSIMH 3PCHUS

— B IeyaTHOU (opMe yBeIUYEHHBIM MIPUGTOM,

— B (hopMe TEKTPOHHOTO JJOKYMEHTA,

— B dopme ayauodaiina.

JLyist TUI ¢ HapyIISHUSIMH CITyXa!

— B Te4aTHou dopwme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jlist U1 ¢ HapyIeHUsIME OIIOPHO-/IBUTATENILHOTO arlapara:

— B IIeYaTHOU opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina.
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@®oHAbI OLIEHOYHbIX CpeacrTs

IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI

B pesynbTare OCBOCHHS NUCHUILIMHBI « ABTOMATU3UPOBAHHBINA AJICKTPOIPUBOI MPOTPaM-
MBI OakajgaBpoB MO HampaBiieHuto moarotoBku 15.03.04 «ABTomMaTtH3anus TEXHOJIOTHYECKUX TPO-
I[ECCOB M TIPOU3BOJICTB» C YUETOM HANPaBIEHHOCTH 0aKalaBPCKOW MPOTpaMMbl — « ABTOMATH3AIIHS
TEXHOJIOTUYECKUX TPOIIECCOB U MPOU3BOJICTBY» BBITYCKHHK JIOJDKCH 00JIa/IaTh CICAYIONIMMU KOM-

NICTCHIUAMMU

Kommnerenmus IIK-3 - Criocoben pa3zpabarbiBaTh pab04uuii MpOEKT THOKUX MPOU3BOACTBEH-
HBIX CHCTEM B MalIMHOCTPOSHUU U OCYIIECTBIATH BEIOOP MPOrPaAMMHOTO OOECIICUCHHUS ISl CUCTE-
MBI yIIPaBJICHUS] THOKMMHU TIPOU3BOJICTBEHHBIMH CHCTEMaMH

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onucanue nokasareJieil 1 KpuTepueB OLlCHUBAHUS KOMIIETEHIMI, a TAKKe IIKAJI
OLlEHUBAHMS

Komnerennuss IIK-3 - Cnocoben pa3pabareiBaTh paOouuii MPOEKT THOKUX MPOM3BOJ-
CTBEHHBIX CHUCTEM B MAlIMHOCTPOSHUHU U OCYIICCTBIISATH BHIOOP MPOrPaMMHOTO OOSCTICUCHUS IS
CHCTEMBI YIIPaBIICHHS THOKMMHU TIPOU3BOJICTBEHHBIMUA CHCTEMaMH

WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJbTATA OBYUEHUS
CTIDKEH IS M0 MPAKTHKE
KOMIIETEHIIUHA
1 INKAJIA oneHnBanus
(Ko 1 HAMMEHOBAHHE)
E€MOHCTpHUPYET E€MOHCTpHUPYET
Hemonctpupy- A ThHpy A cTpPHpY JemoHcTpHpyer
JIOCTAaTOYHO ycToitunBoe
€T YaCTUIHOE N cB0oOOIHOE U
ycToitunBoe 3HaHUE [IPHH-
3HaHUE MIPHH- yBepeHHOE 3Ha-
3HaHUE MIPHH- IUTIOB pabOTEHI,
IIUIIOB paboTEHI, HUE TIPUHITUTIOB
IIUTIOB paboTEHI, TEXHUIECKUX
TEXHUYIECKHUX paboThI, TEXHU-
TEXHUIECKUX XapaKTePUCTHK
XapaKTePUCTHK . YECKHUX XapaK-
OTtcyTcTBHE . XapaKTEPUCTUK MoyJnei rud-
MoJyJiel ruo- - TEPUCTHK MOAY-
3HaHUS Moyneit ru6- KHX TPOU3BO/I- N
KUX TIPOU3BO/I- Jiel THOKKX
KUX TIPOU3BO/I- CTBEHHBIX CHU-
CTBEHHBIX CHU- TPOH3BO-
CTBEHHBIX CH- creM. [omycka-
creM. [omyc- CTBEHHBIX CH-
creM. [lomycka- €T OT/eJIbHbIE
Kaet MHoKe- eT J0CTaTOYHO HerpyObIe cTeM.
ITK-3.1. Bemomnasier pas- CTBEHHBIE IPYy- py He nomyckaer
cepbe3Hble OIIMOKH.
paboTKy cOOpOYHBIX Yep- Oble OMMOKH. omGKH OIIHNOOK.
Texeii padouero npoexTa Hemonctpu Hemonctpupyer | JleMOHCTpUpYeT
TMOKHX NTPOM3BOCTBEH- TPupY Thupy cTPHpY JemMoHcTpupyer
€T YaCTUIHOE JIOCTaTOYHO ycroiunBoe
HBIX CHCTEM N cBOOO/IHOE U
yMeHHe ycTroiunBoe ymeHue ohopm-
YBEpEHHOE
odopMIIATH ymeHue ohopm- JSTH MOSICHU-
ymeHue ohopm-
MOSICHUTEITb- JISIT TIOSICHU- TEJBHYTO 3aIuc-
JISITh TIOSICHU-
HYIO 3aIUCKy | TEJHHYIO 3aIHc- Ky pabouero
TEJNBHYTO 3aIuc-
OtcytcTBHe | pabouero mpo- Ky pabouero MIPOEKTa THOKUX <V pABOUYCTO
YMEHUS eKTa THOKHUX MPOEKTa THOKUX IIPOU3BO/- yp

TIPOU3BOI-
CTBEHHBIX CH-
crem. Jlomyc-
KaeT MHOJXe-
CTBEHHBIE TPy~
Oble OLIMOKH.

TIPOU3BOI-
CTBEHHBIX CH-
creM. Jlomycka-
€T JOCTaTOYHO
CEpbEe3HBIE
OILIMOKH.

CTBEHHBIX CH-
crem. Jlomycka-
€T OT/EeJbHbIC
HerpyObie
OILIMOKH.

MPOEKTa THOKHUX
MIPOU3BO/I-
CTBEHHBIX CH-
creM. He no-
MyCKaeT OLIU-
OOK.
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JemoHCcTpUpy-

€T YaCTHYHOE
BJIaJICHUE Pa3-
paboTKO Tex-
HUYECKHX MPO-

JemoHcTpHpyeT
JIOCTaTO4HO
YCTOHYMBOE

BIIaJICHUE Pa3-
paboTkoit Tex-

HUYECKUX Mpo-

JemoHcTpHpyeT
YCTOWYMBOE
BIIaJICHUE Pa3-
paboTkoii Tex-
HUYECKUX IpPo-
€KTOB C HCIOJIb-

HemoHcTpupyeT
cBOOO/IHOE U
yBEpPEHHOE Bila-
JIeHne paspa-

€KTOB C HC- 00TKOI1 TeXHH-
€KTOB C HCIIOIb- 30BaHUEM
OTcyTcTBHE | MONB30BaHUEM YECKHX IPOEK-
30BaHUEM CPEACTB aBTO-
BIIAZICHUS CPEZCTB aBTO- TOB C HCIIOJIB30-
CPEZCTB aBTO- MaTH3aIIN
MaTH3aIun BaHHEM CPEICTB
MaTH3aIn MIPOEKTHUPOBA-
MPOEKTUPOBaA- aBTOMAaTHU3aINU
NpOEKTHpOoBa- | Hud. Jlomyckaer
Hus. Jlonycka- MIPOEKTUPOBa-
HusL. JlomyckaeTr | OTHaenbHBIC He-
€T MHOJXe- Hus. He nomyc-
JIOCTaTO4HO rpyOsble ommo-
CTBEHHBIE TPy~ KaeT OUIHOOK.
Cepbe3HbIe KH.
Oble OLTMOKH.
OILIHMOKH.

[Tpu GamIbHO-PEUTHHTOBOM CHCTEME BCE 3HAHUWS, YMEHHUS M HABBIKH, IPUOOPETaeMbIE CTY-
JIEHTaMH B pe3yJIbTaTe U3y4eHUs AUCLUIUIMHBI, OLEHUBAIOTCS B Oaax.

Onenka kayecTBa padOThl B pEHTHHIOBOI cHCTEME SIBJISETCSI HAKONUTEIBHOW U UCIOJb3Y-
eTcs JJIs OLlEHUBAHMs CUCTEMHON pabOThl CTYZEHTOB B TE€YEHUE BCErO Iepuo/ia 00ydyeHusl.

[To uroram paboTsl B cemMecTpe CTYJSHT MOKET MOIy4IuTh MakcumainbHo 70 Gamtos. Mroro-

Boii popmoii kouTpons B VII cemectpe siBisercs sx3ameH. Ha sk3ameHe CTymeHT MOXeT HaOpath
mMakcumaiibHo 30 0asuIoB.

B teuenne VII cemecTpa cTyieHT MOKeT 3apaboTaTh OaJlibl 3a CAeIYIONINE BHJIbI paboT:

No Bug pabotsl CymmMma GaioB

1 ITocenienue JEKIMH U MPAKTUISCKUX 3aHATHHA 26

2 BrinoHeHME ¥ 3anuTa J1abopaTopHBIX paboT 30

3 BbrlnosiHeHHE KOHTPOJIBHBIX padoT 14
Hroro: 70

Ecnmu Kk MOMEHTY OKOHYaHUS ceMecTpa CTyJeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIY-
YaeT JIOMYCK K IK3aMEHY.
Ecnu cTyieHT K MOMEHTY OKOHYaHUs ceMecTpa HabupaeT ot 61 1o 70 GaynoB, TO OH MOKET
MOJYYUTh aBTOMAaTHYECKYIO0 OLEHKY «yIOBJIETBOPUTENBbHOY. [Ipn jKemaHWu MOBBICUTH CBOIO OLICH-
Ky, CTyJICHT UMEET MPAaBO OTKA3aThCS OT aBTOMATUYECKOM OIICHKH U C/IaTh SK3aMEH.
Ecnu cryaeHt He HaOpan MUHUMANBHOTO yncia 6amioB (51 6am), To OH He TmoydaeT J0-

ITyCK K DK3aMEHY.

CoO0TBETCTBHE peﬁTHHFOBBIX 0aJuIoB U AKaICMHUYCCKHUX OIICHOK 5K3aMCHa

OGmras cymma

6asuIoB 3a ce- Htorosas oeHka
MecCTp
86-100 OtanyHO
71-85 Xopo1o
51-70 Jlomyck K 9K3aMeHy

B TOM YHUCIIE:

61-70 B03MOXHOCTb MOJTy4EHUsI aBTOMATUYECKOM OLIEHKH «YJIOBJIETBOPUTEIIHLHOY
51-60 ToJIbKO TIONYCK K 9K3aMEHY
0-50 HeynoBineTBopuTEeNbHO (CTYACHT HE JOMYIIEH K 9K3aMeHY)

Texkyumii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B MPOLIECCE MPOBEACHHUS JIEKIIUH, BBITIOJ-
HEHHUS TIPAKTHUECKHX, Ta00PATOPHBIX U CAMOCTOSITENBLHBIX pab0T B COOTBETCTBUM C MPUBEICHHBIM HU-

Ke TpaduKoM.
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['paduk BBIMOTHEHHS U 3AIIUT JJAOOPATOPHBIX M CAMOCTOSTENBHBIX paboT CTYZEHTaMH B
VIl cemectpe
7 cemecTpe

Bist Henenu yuebHOTO TIpOIIecca
pabot 11234 5 6 7 8 9 10 11 12 13 14 15 16 17
3JIP1 3JIP2 3JIP3
JIP1-JIP4 BJIP1 BJIP? BIIP3 BJIP4 3JIP4
B ITP- 3 I1P-
I1P-2.1
2.1 2.1
B IIP- 3 I1P-
I1P-2.2
2.2 2.2

(yxaspiBarotcs: BJIP wHa Henenu Bemmonuerus JIP, 3JIP na nenenu 3amutet JIP, B I1P-2 Ha Hemenro BBIIaYu 3a0aHUS Ha
KOHTpPOJIbHYI0 padoTy, 3 [IP-2 Ha Heaelo 3amuThl KOHTPOIBHON pabOoThI)

[pouieypa OLIEHHBAHUS PE3YJIBTATOB OOYUYCHHS WHBAJIUIOB U JIMIl C OrPAaHUYCHHBIMH
BO3MO)KHOCTSIMH 37I0POBbSI 10 AHMCUUIUIMHE TPeIyCMaTpuBaeT NpeAoCTaBIeHUe HH(POpMALUU B
dbopmMax, aganTHPOBAHHBIX K OTPAHUYCHHUSM MX 30POBbS M BOCIIPUATHS HH(DOPMAITUH:

— B TICUYaTHOU ¢opme,
— B eYaTtHOU GopMe YBETHUCHHBIM IIPUDTOM,
— B (opMe EKTPOHHOTO TOKYMEHTA.

JlaHHBI TEepevYeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
o0y4Jarommxcs.

[lpu HeoOXxomumocTH oOydaromiemycst uHBanumy W Jmiy ¢ OB3  npemocraBnsieTcs
JIOTIOJTHUTEIIbHOE BpeMs JUIsl MOJArOTOBKM OTBETa Ha 3aueTe WM JK3aMeHe. Y 00ydaromerocs
uHBaMaa U auna ¢ OB3 umeercs BO3MOXXHOCTh BbIOOpa (HOpPMBI KOHTPOJS HA MPAKTHUYECKHX
3aHATUAX, 3a4CTaX, SK3aMCHaX, MOAXOJd1Iasd KOHKPETHO JIA HETO.

@oHABI OLIEHOYHBIX CPEICTB IJIsl AUCHUIINHBI
«ABTOMATH3HPOBAHHBIH 3J1eKTPONPHUBOI»

Nuauxkaropsl
DopmupyeMbie Ilinanupyemslie pe-
AOCTHKEHHUS KOM- HaumeHoBanue
KOMIIeTeHI[UH . 3yJbTATHI
neTeHIui OLIEHOYHOI0 Ma-
(K00 u HaumeHo8a- o0y4eHus 1o Auc-
(k00 u ghopmynu- Tepuagia
Hue) IUILINHE
PpOo8Ka)
3HaTh NpUHIMI pa- | Bompocs! k sK3a-
IIK-3. Cnocobnocmes 00Thl, TexHHuYeckue | MeHy Ne 1-44.
paspabamuieams pa- XapakTepuUCTUKH Mo- | IIpakTuueckue
oouuti npoexm 2ub- oyned THOkux Tpo- | pabdoTsl Ne 1-8.
KUX NpOU3B00CMBEH- U3BOJICTBEHHBIX cHU- | JlabGopaTopHble
[IK-3.1. Beinonus-
HbIX cucmem 6 Ma- CTEM pabotsr Nel-4,
eT pa3paboTKy
WUHOCMpPOEeHUU u Ymerb  odopmisath | KoHTponbHBIE
cOOpOUHBIX 4YepTe-
ocyuecmenams  Gul- . MOSICHUTENIFHYIO ~ 3a- paboThI
xeil paboudero mpo-
Oop  npozpammHoz0 MTUCKY pabouero | IIP-2.1, ITP-2.2.
€KTa THUOKUX TIpo-
obecneuenusi Ons Cu- MPOEKTa THOKHUX Tecr,
W3BOJICTBEHHBIX
cmembl  YNpaeieHusl MIPOM3BO/ICTBEHHBIX BoOIpock! 1 — 25.
CHCTEM.
2UOKUMU  NPOU3BOO- CHUCTEM Bompockr 1-25
CMBEHHbIMU  Ccucme- Brnagets cnocoGHO- | ISl AMArHOCTH-
mamu CTBIO pa3paboTKK | YECKOH paboThI.

TEXHUYCCKHUX IIPOCK-
TOB C HUCIIOJIB30BaHU-
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€M CpEeICTB aBTOMa-
TU3aLUU [POEKTUPO-
BaHUs

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

HAUMEHOBAHHUWE OHEHOYHOI'O MATEPUAJIA
Bonpocekl Kk 3k3aMeHy 0 JMCHHUIINHE KABTOMATH3MPOBAHHBIN 3JIEKTPONPUBOI»

OnpeneneHre aBTOMAaTU3UPOBAHHOIO 3JIEKTPONpUBOA. biIOK — cXxema U TUIBI 3JIEKTPOIIpU-
BOJIOB.

Mexanuka awxkeHus snektponpusoga (OII). Ypasuenus nsumxenus OII. Onpenenenue
MIPUBEJICHHBIX K Baly JBUIaTelii MOMEHTOB MHEPLUHUHU U COIPOTUBIIEHUS, CKOPOCTU U YCKO-
peHus.

MexaHudeckne XapakTEpUCTUKH JIBUTATENsl U MEXAHWYECKHE XapaKTePUCTUKH HMCIOJIHU-
TeabHOro opraHa. JKecTKocTb MEXaHMYECKHMX XapakTepucTuk. OmpeneneHue napaMmerpos
YCTaHOBUBLIETOCS JIBU)KECHHUSI.

[IpuHnun [eicTBHS TEeHepaTopa IIOCTOSTHHOTO TOKAa W JBUTATENsl IIOCTOSHHOIO TOKA.
VY CTpoCTBO 37EKTPUUYECKON MAIIMHBI IOCTOSIHHOTO TOKA.

Crioco0b1 BO30YKACHUS DIEKTPUYECKUX MAIIMH MOCTOSTHHOTO Toka. JJIC Bpamenus o0-
MOTKH sIKOpsi. OCHOBHbBIE YpaBHEHUS ABUTATEIIS IOCTOSIHHOTO TOKa.

Cxema BKJIIOUEHUSI U CTAaTUYECKUE XApaKTEPUCTHKHU JBUTATENsl MOCTOSHHOIO TOKA HE3aBU-
cumoro Bo30yxaeHus (JIITHB). Croco6s! perynupoBanus ckopoct JITTHB.
DHepreTUYeckre PeKUMbl PadOTHI JBUTATEINSI IOCTOSHHOTO TOKa HE3aBHCUMOTO BO30YXKIe-
nus (AITTHB).

PerynupoBaHue Toka © MOMEHTa JBUTATENs IOCTOSHHOTO TOKa HE3aBUCUMOTO BO30YXACHUS
(AIITHB) npu mycke, TopMOkeHUH U peBepce. PacueT BennynH 106aBOYHBIX PE3UCTOPOB.
PerynupoBanue cKOpOCTM JBUTATeNsl IMOCTOSHHOTO TOKAa HE3aBUCUMOTO BO30YXKACHUS
(AIITHB) n3menenuem HampsbkeHust skops. Cucrema « TUpUCTOpHBIN mpeoOpa3oBarens —
JBUTATEIbY) C OAHO(]A3HBIM JBYXIOJYHIEPUOJHBIM HEPEBEPCUBHBIM THPUCTOPHBIM BBIIPS-
MUTeJIEM, COOpaHHBIM IO HyJIeBoH cxeme. [IpuHumn paboTsl BeIIpAMuUTENns. MexaHnueckue
XapaKTEPUCTUKHA CUCTEMBI.

Cuctema «TupucropHblii mpeoOpa3oBarenb — IBUraTelb» € TpexX(pazHbIM THUPUCTOPHBIM
peoOpa3oBarTeseM ¢ HyJIEBbIM BbIBOIOM. [IpuHIun pabotsl. Mexannyeckue xapakTepucTu-
KU 3JIEKTPOIPUBO/IA C IBUTATENIEM IIOCTOSHHOI'O TOKA C HE3aBUCUMBIM BO30YKICHUEM.
PerynupoBanue CKOpOCTM JBUTATensl IMOCTOSHHOTO TOKAa HE3aBUCUMOTO BO30YXKIACHUS
(AIITHB) n3MeHeHneM MarHuTHOTO MOTOKA.

JIBurarenu MOCTOSIHHOTO TOKa mocnenoBarenbHoro Bo30Oyxaenus (AIITIIB). Cxema Bkito-
YEeHMsI, CTAaTUYECKHE XapaKTEPUCTUKU U pexxuMbl padoTsl. Topmoxkenue AIITIIB.
YcTpoiicTBO Tpex(pa3zHOro aCHHXPOHHOTO ABUTaTeNs. [IpuHImn gedcTBusL.

[1-o0pa3Has cxema 3ameleHus: Tpex(pazHOro aCHHXPOHHOIO JBHUraTels. JIeKTpoMeXaHnye-
CKas U MEXaHMUYeCKas XapaKTepPUCTUKU Tpex(azHOro acMHXpOoHHOro jasurarens. CrnocoOsl
peryaupoBaHusi CKOPOCTH.

PerynupoBanue CKOpOCTH 3JEKTPONPUBOJIa U3MEHEHHEM HaNpsKEHUsI Ha cTaTope Tpexdas-
HOT'O ACHHXPOHHOTO JBUTaTeNs B cructeMe « TUpUCTOpHBIN peobpazoBaTeib — ABUTATENbY.
PerynupoBanue CKOpOCTH 3JEKTPONPHBOJA ¢ TpeX(pa3HbIM aCUHXPOHHBIM JBHUTraTeleM H3-
MEHEHHMEM YacTOThI MUTAOIIETO HANPSHKEHHS. MeXaHNnYeCKHe XapaKTEPUCTUKH.

Cxema ctatndeckoro npeoOpaszoBatenu 4acToTsl (ITH) co 3BéHOM MOCTOSHHOTO TOKA JJIS pe-
T'YJIUPOBAHUS CKOPOCTH 3JIEKTPONPUBOJA C TpeX(ha3HbIM aCHHXPOHHBIM JIBUTATEIIEM.
PerynupoBanue CKOpOCTH 3JEKTPONpPHBOJA ¢ TpeX(pa3HbIM aCUHXPOHHBIM JBHUTraTeleM H3-
MEHEHHMEM YHhcia map mnoimrocoB. Cxema NMepeKIoueHus CTaTOpHOH 0OMOTKH « TpeyroibHUK
— JIBOMHAs 3BE31a.

PerynupoBanue ckopocTd 3JE€KTPONpPUBOJA C TpexX(a3HbIM aCUHXPOHHBIM JBUTATEIEM W3-
MEHEHHEM 4HCiIa map moiocoB. Cxema MepeKsIIoYeHHs CTAaTOPHOM OOMOTKH «3Be3na —
JIBOMHAS 3BE31a.
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20.

21.

22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

TopmoskeHue aCMHXpPOHHOTO JIBUTaTels MPOTUBOBKIIOYEHUEM, PEKyepaTUBHOE U JUHAMHU-
4ECKOE TOPMOXKEHHUE.

DNeKTponpuBOa ¢ 0aHO(a3HBIM acCHHXpOHHBIM aBurateneM (AJl). Bkimrouenue 3-x ¢azHoro
AJl B oqHO(Da3HYIO CETh.

[Mpunmn nefcTBust Tpex(da3HbIX CUHXPOHHBIX ABUTarenei. MexaHuueckue XxapakTepucTH-
ku. CriocoOBlI Imycka CHHXPOHHOTO ABHraTess (6e3 moapoOHOro paCCMOTPEHU).
PerynupoBanue cKOpOCTH U TOPMOKEHHUE CUHXPOHHOTO JIBUTATElIs.

[TpuHuun nefictBus maroBoro apuratess. CUMMETpUYHAsE © HECUMMETPUYHAs KOMMYTAalMsL.
Yacrota npuemuctoctu. [[pobienue mara.

OcHOBHBIE XapaKTEPUCTUKU U MOPAI0K BbiOopa 11/

Bune! ynpasiiseMbIX HHBEPTOPOB. BBIBOJIBI O JOCTOMHCTBAX YaCTOTHOTO YIIPABJICHUS.
Hcxonnble napaMeTpsl AJis BbIOOpA JBUTATENS 3JIEKTPOIIPUBO/A.

[TocnenoBarenbHOCTH BEIOOPA JBUTATENS SIIEKTPOIIPUBO/IA.

[Iposepka npensaputensHo BeiOpanHoro JAIIT HB Ha neperpy3ounyto ciocoOHOCTb.
[TpoBepka mpenBapuTenbHO BeIOpaHHBIX 3-X (asubix A/l ¢ k3 poropom u CJl Ha meperpy-
304HYIO CIIOCOOHOCTB U IOCTaTOYHOCTH ITyCKOBOTO MOMEHTA.

[IpoBepka nBuUraTens Mo HarpeBy METOJIOM CPEIHUX MOTEPh U METOJOM SKBHUBAJICHTHBIX Be-
JINYMH.

Bri6op aBurarens sneKTporpuBoaa i pexuma Sl mpu MOCTOSHHOM MOMEHTE COMpPOTHB-
JICHHS ¥ IOCTOSTHHOW YCTaHOBUBILEKCSI CKOPOCTH.

[Topsmox BeIOOpa nBUTATENs AN pexuma S2: a) ABUraTelns, MpeJHa3HAYeHHOTo JAJs Mpo-
JOJDKUTEITFHOTO pekuMa paboThl; 0) ABUTATENS, MPEAHAZHAYCHHOTO IS pexuma S2.
[Topsinok BeIOOpa nBHUraTess A pexuma S3.

[opsimok BeIOOpa nBUTATENS IS pexuMa S5.

Br16op npeoOpa3zoBaTesniss 4aCTOTHI IO ANEKTPUUECKON COBMECTUMOCTH C IBUTATEIIEM.

Br160p crioco0a peryaupoBaHus CKOPOCTH JIBUraTellsl B 3aBUCUMOCTH OT THIIA HAarpy3KH.
Onexrpornpusoj (3I1) ¢ obuM cymMMupyromuM ycunutenem. 3aMkHyTas cxema Il ¢ au-
rateyieM MOCTOSIHHOT'O TOKa U 0OpaTHBIMHU CBSA3SIMU 110 TOKY U CKOPOCTH.

brok-cxema aneKkTponpuBoa ¢ NOJYMHEHHBIM peryauposanueM. IT u [IM — perynsartopsl, ux
nepeaTouHble (PYHKIUH, BBIpAXXEHUS JJIs pacuera Kod()(PUIIMEHTOB yCUJIEHUS U MOCTOSH-
HBIX BpeMEHHU. JIOCTOMHCTBA CUCTEM ITOAUYNHEHHOTO PETYJINPOBAHMS.

Hactpoiika KoHTypa B cucTeMe MOJYMHEHHOI'O PETryJIUPOBaHMs Ha TEXHUYECKHUM ONTUMYM.
OnrtuManbHble COOTHOIIEHUS KO3((DUIIMEHTOB B XapaKTePUCTUUECKOM YpaBHEHUU.
[TocnenoBarenbHOCTh HacTpolku 1udposoro [IN/I-perynasitopa mpOMBIIIJIEHHOTO CEpPBO-
IIPUBOJIA.

AHaNoroBble MEKTPONPUBO/BI C TOAYUHEHHBIM PErYJIUPOBAHUEM, IPUMEHSIEMbIE B CTAHKO-
CTPOCHHH.

[udpoBbie 3MEKTPONPHUBO/IBI C MOAYNHEHHBIM PETYJINPOBAHUEM, MPUMEHSEMbIE B CTaHKO-
CTPOCHHH.

Hactpoiika undpoBsix npuBoaoB. OnTUMHU3aUs NEPEXOIHBIX MPOLECCOB. Y CTpaHEHUE pe-
30HAHCHBIX TOYEK, HACTPOKa JOOPOTHOCTH MPHBOJIOB.

TemaTHKa NPAKTHYECKUX 3aHATHH:
Mexanuka anekrponpuBoaa. @opmyinsl npuBeaeHus. YpaBHeHnus apwxkenus ADIl. Mexa-
HUYECKUE XapaKTEPUCTUKU JIBUraTelNsl U Harpy3kd. JKecTKOCTh MEXaHMYECKUX XapaKTepHU-
CTHK.
CxeMmbpl BKIIIOYEHMS] M XapaKTEPUCTHKU YIPABISEMBIX BBIIPSIMHUTENEH B CHUCTEME «THUPH-
CTOpHBIN TIpeoOpazoBatens — npurarensby (TIT— J1).
Texuuueckas peanusanusi npeodpaszoBatenss yactorel (ITH). ITH co 3BeHOM MOCTOSIHHOTO
TOKa. Bupl ynpaBisieMbIX HHBEPTOPOB.
Koncrpykuus nunennbsix asurareneit (JIJ[). Ilpumepst JIJ B COBOKYITHOCTH ¢ IPOU3BOJ-
CTBEHHBIMU MEXaHU3MaMH.
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HcxomHble JaHHBIC W TTOCIIEIOBATEILHOCTh BEIOOPA HCTIOMHUTEIBHBIX qBuratenein ADII.
6. IIpoBepka nBurarens 1Mo HarpeBy. BeiOop Twma ABUTraTeNs MpU MPOJOJDKUTEIIEHOM HOMU-
HaJIbHOM peKuMe paboThl S1 ¢ TOCTOSTHHOW U TIepEeMEHHOM Harpy3KamH.
7. Bp106op Tuma aBurartens Ui MOBTOPHO-KPATKOBPEMEHHOTO HOMHUHAIBHOTO pexXuMa paboThl
S5 ¢ yacThIMU ITyCKaMH U IEKTPUYECKUM TOPMOKEHUEM.
Bri6op mpeobpazoBarens yactoTsl ([TH) mo aneKTpudeckoi COBMECTHMOCTH C JBHTaTelIeM. 3aMe-
YyaHus 110 BeIOOpY U dKciutyatanuu [T4.
8. Hactpoiika mudpoBeix ADII, CMOIBE3yEMbIX B MAIIIMHOCTPOCHHH.

Memoouueckoe obecneuenue npakmu4eckux 3aHAmui no OUCYUnIuHe «Aemomamusuposanmbiii
91eKMPONPUBOO»

1. Jleonos, A.Il. BpIOOp HCIIOMHUTENBHBIX JBUTATEICH IS JICKTPUUECKUX MPUBOIOB MPOU3BOI-
CTBEHHBIX MEXaHU3MOB: yueOHoe mocooue / A. I1. Jleonon. - Mocksa: IIpomereii, 2013. - 139c.:
WiI.

2. EBcukoB A.A. ABTOMATH3UPOBAHHBIM 3JEKTPOIPHUBOJ] C YaCTOTHBIM YIpaBICHHEM :@ YuyeOHOe
nocooue / A.A. Escukos, B.A. KokosuHn, A.Il. Jleonos; Pen. B.B. Cenesnes. - Jlyona : ['ocymap-
cTBeHHbIN yHHBepcuTeT "JlyoHa", 2020. - 121c. : un. - ISBN 978-5-89847-592-5
EBcukoB A.A. ABTOMaTH3MPOBAaHHBIN DJIEKTPONPHUBOJ C YACTOTHBIM YIpPaBICHHEM : YueOHOe
nocobue / A.A. EBcukos, B.A. KokosuHn, A.Il. Jleonos; Pern. B.B. Cenesnes. - Jlyona : ['ocynap-
ctBeHHbI yHuBepcuteT "Jly6Ha", 2020. — 121 c. : wn. - ISBN 978-5-89847-592-5 - Tekcr :
9eKTpOHHBIN. // Beb-cailt ¢punmana «[IpoTBUHO» rocynapcTBeHHOro yHUBepcuTeTa «JlyoHay. —
URL: http://www.uni-protvino.ru/images/publications/ump_atp/atp_em_14.pdf. (mara oGpariie-
Hus: 29.04.2023). — PexxuM A0CTyNa OrpaHUYEHHBIH, IO JJOTUHY U HapOJIIo.

TemaTnka jJjadopaTopHbIX PadoT:

1. UccnenoBanue Tpex§a3zHOro aCHHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTHIM pOTOpOM (4 vaca).

2. UccrnenoBanue 3aMKHYTOH CHCTEMBI «IIpeoOpa3oBaTeNb YacTOTHl — TpeX(ha3HbI aCHHXPOHHBINA
JIBUTATEIb C KOPOTKO3aMKHYTBIM POTOpOM» (4 daca).

3. 3ydenune KOHCTPYKIIUH MPOMBIIUIEHHBIX HHTETPHPOBAHHBIX cepBonpuBoaoB CIIC25 u CIIII20
U CTPYKTYpPHI YIIPaBIEHUS UMH (5 4acoB).

4. Hactpoiika KOHTypa CKOpPOCTH HIPOMBIIUIEHHOTO cepBonpuBoa. OrmpeneneHue IoKazareiaen
KadyecTBa ynpasieHus (4 yaca).

Memoouueckoe obecneyenue nabopamopusix pabom no oucyuniune « AemomamusupoeaHublii
INEKMPONPUBOO»

1. EBcukoB A.A. ABTOMAaTU3MPOBAaHHBIM 3JEKTPONPUBOJ] C YACTOTHBIM YIIpaBICHHEM :@ YueOHOe
nocobue / A.A. EBcukos, B.A. Kokosun, A.Il. Jleonos; Per. B.B. Cenesnes. - [lyona : 'ocynap-
cTBeHHBIN yHEBepcuTeT "JlyoHa", 2020. - 121c. : un. - ISBN 978-5-89847-592-5
EBcukoB A.A. ABTOMaTH3MPOBAaHHBIN HJEKTPONPHUBOJ C YACTOTHBIM YIpPaBICHHEM : YueOHOe
nocobue / A.A. Escukos, B.A. Kokosun, A.Il. Jleonos; Per. B.B. Cenesnes. - Jlyona : I'ocymap-
cTBeHHbIM yHuBepcuteT "Jly6Ha", 2020. — 121 c. : mn. - ISBN 978-5-89847-592-5 - Tekcr :
ANEeKTpOHHBIN. // Beb-caitt punmana «[IpoTBuHO» rocymapcTBEeHHOTO yHUBEpcUTeTa «JlyOHa». —
URL: http://www.uni-protvino.ru/images/publications/ump_atp/atp_em_14.pdf. (mara oGparie-
Hus: 29.04.2023). — PexxuM A0CTyNa OrpaHUYEHHBIH, 110 JIOTUHY U HapoJIio.

TeMaTuKa caMOCTOATEJIbHBIX PadoT
1. Konrponsnas pabora I1P-2.1 «BpIOOp HMCIOMHUTEIBHOIO JABHUTraTessl JUIsl MPHBOJA TJIABHOTO
JBUXKEHHS ToKapHOro ctanka ¢ UIIY» (MHauBuyanbHbIE 3a/1aHus) — 5 4acoB.
2. KontponpHas pabota I1P-2.2 «BpiGop Tima nBurarens st HOBTOPHO-KPATKOBPEMEHHOTO HOMHU-
HAJILHOTO PEXHMMa pabOThl C YaCTBIMHU ITyCKaMH M AJIEKTPUIECKAM TOPMOKEHHEM S5» (WHIAUBH-
JyaJlbHbIE 3aJI1aHUsI) — 8 YacoB.

3adanue na konmpoavuyio pabomy I[1P-2.1
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«Buvibop ucnonnumenvrnozo osueamens 0l NPUBOOA 21ABHO20 OBUNICEHUS MOKAPHO20 CIMAHKA C
Y11y »
BriOpath anekTpuueckuii apurarens cepuii SA, AP, MU nis npuBoaa riaBHOTO JBHKE-
HUs TokapHoro cranka ¢ UITY, paboratomero B pexxume S1 ¢ nmepemenHoii Harpy3koil. [Tyck nu-
raTessi BBITIOJIHAETCS Oe3 Harpy3ku. Harpy3odnHas nuarpamma JBHUTATEIs Ui PeKHAMa Pe3aHus
npuBe/ieHa Ha puc. |. YncneHHble 3HaYCHHS TapaMeTpoB 3a1aHbl B TabmuIe 1, rae HoMep BapuaHTa
COOTBETCTBYET MOPSIAKOBOMY HOMEPY (paMUJIMH CTYJICHTa B XKypHAJIE TPYIIIIbI.

& FPlxBm]
5
A
B
[ mzir )
0 Ao
fl N tg AL 33 AN

Puc. 1 Harpy3ounas auarpamMma aBuraresst

Tabnuya 1
Ne P1 P2 P3 t1 t2 t3 n Tun
sapuanma | kBm KBm KBm MUH MUH MUH 00lmun | dsueamens
1 6.0 12 6.7 9 3 7 2900+ 50 All
2 1.1 2.0 0.8 11 5 15 2500+50 | JIITHB
3 3.3 6.0 4.8 7 2.5 7 950 + 50 All
4 15.1 23.0 16.4 10 5 5 1460 + 20 All
5 2.2 3.1 1.8 10 8 16 2500+50 | JIITHB
6 7.5 12.0 8.4 12 4 7 2900 + 50 All
7 3.5 12.0 5.0 7 2.5 7 950 + 30 All
8 18.8 32.0 21.8 7 3 4 1450 + 50 All
9 134 19.0 13.8 14 6 13 950 + 50 All
10 7.0 14 5.8 11 7 15 1450 + 30 All
11 17.2 24.0 16.0 9 3 11 2900 + 50 AJl
12 4.2 7.1 5.2 6 2 7 1460 + 20 All
13 2.1 3.2 1.7 9 9 17 2500+50 | JIITHB
14 11.3 17.5 12.4 11 4.5 6 1450 + 30 AJl
15 16 25 17.8 10.5 5 8.5 1460 + 20 All

3adanue na konmponvuyio pabomy I[1P-2.2
«Bvibop muna 0sueamens 015 NOBMOPHO-KPAMKOBPEMEHHO20 HOMUHATLHO20 PEXCUMA pabomol ¢
YacmuIMu NYCKaMU U 371eKMPULECKUM MOPMOdAceHUuem S3»

BriOpaTh aneKkTpuYecKkuil JBUTATENh A MOBTOPHO-KPATKOBPEMEHHOTO pexuma padoThl
cepunt MTKH, pabGotaronuii B pexxume S5 ¢ MOCTOSIHHOM Harpy3Kkoii, 1 nmpeoOpa3oBaTenb YacTOThI
MY monmemn ES024-04. Harpy3ouHast nuarpamMma JBUTATeNs NmpuBeneHa Ha puc. 1. UncneHHbIe
3HA4YEHHUs TApaMETPOB 3a/1aHbl B Ta0yuIe 1, Tie HOMep BapHaHTa COOTBETCTBYET HOPSAKOBOMY HO-
Mepy (paMuiIMM CTyAEHTa B )KypHaJle TPyIIIbI.
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Puc. 1 Harpy3ounas quarpamMma JBUIaTens
(M, - npuBeEHHBIH MOMEHT COIPOTUBICHUS, 1, - IPUBEICHHAS YaCTOTa BPALlICHUS HArPYy3KH,
Moy - 9ACTOTA BPALICHUS B yCTAHOBUBIICMCS PEXHUME, L, - BpeMs MyCKa, t,, .. - BPEMs yCTaHOBHB-
IIETOCS BMXKCHUS, Ly, - BDEMs SJIEKTPUYCCKOTO TOPMOKEHHUH, Ly - BpeMsi may3sl, t, - Bpemsl [IUKJIa,
M, - myckoBOi MOMEHT nBurarens, M, .. - MOMEHT [IBUraTelsl B yCTAHOBUBLIEMCS pekume, M, -
MOMEHT JIBUTATENIS IPH TOPMOKEHHN)

Tabnuya 1
No Momenm Roon
sapuar- Mc Nyem ty tyem tm to unepyuu npuF <5
ma Hwm 06/mun c c c c Hazpy3ku Ju,
K2 *u?
1 14 900+ 30 0.5 6.5 0.7 17.3 0.06 240
2 110 900+ 20 1.8 15 1.5 35.7 1.1 180
3 220 930+ 30 2.4 18 2.2 46 2.0 180
4 50 900+ 20 0.7 10 0.7 23.6 0.2 240
5 370 700+ 20 2.7 14.7 2.6 30 5.0 120
6 35 850+ 20 0.8 8 0.7 15.5 0.14 180
7 550 930+30 3.8 17.6 3.6 49 4.0 120
8 75 900+ 30 1.2 14 1.4 30.4 0.3 180
9 300 950+ 30 2.8 18.5 2.7 54 2.5 120
10 150 900+ 30 2.2 15 1.8 37 1.45 180
11 22 900+ 20 0.7 7.7 0.6 17 0.08 240
12 15 900+ 30 0.5 6.8 0.6 16.8 0.05 240
13 120 900+ 20 1.9 14 1.7 36 1.0 180
14 210 930+ 30 2.3 19 2.3 45 2.1 180
15 48 900+ 20 0.6 11 0.8 24 0.19 240
16 360 700+ 20 2.8 15 2.5 32 4.8 120
17 36 850+ 20 0.9 7.8 0.7 15.8 0.15 180
18 540 930+30 3.9 17.5 3.5 50 4.2 120
19 80 900+ 30 1.3 15 1.5 31 0.28 180
20 290 950+ 30 2.7 18.7 2.7 55 2.4 120
F_ J, + I
* JO@
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TECTbBI

Bonpoc 1. Kakoe cOOTHOIIIEHHE MKy MPUBEICHHBIM K BaJly JBUTATENIi MOMEHTOM CONPOTHUBIIC-
HUst Mc ¥ BpalaroIiM MOMEHTOM JIBUTaTels Myp B yCTAHOBHBIIEMCS PEKUME PabOTHI 3JIEKTPO-
npuBoja?

Bapuanmer omeemos:
1) Mc <Mps;

2) Mc =Ms,

3) Mc> M.

Omeem: 2).

Bomnpoc 2. J[puratenu noctossHaoro toka (JI1T) ¢ xakum Bo30OykaeHHEeM HauOojee MUPOKO HC-
0JIb3YIOTCS B IPOMBIIIJICHHBIX 3JIEKTPOIPUBOIAX ?

Bapuanmer omeemos:

1) JIIT ¢ ne3aBucumbiM Bo30yxaeauem, 1T co cMerranHbIM BO30YKICHUEM;

2) JIT c nmocnenoBatenbHbM Bo30ykaeHueM, [AI1T ¢ napauieabHbIM BO30YKICHHEM;
3) JIIT c ne3zaBucumbiM Bo30yxaeauem, I T ¢ mocienoBareibHbIM BO30YKICHUEM;

4) AT c ne3aBucuMbiM Bo30yxaeHueM, JIIT ¢ MarHUTORIEKTPHUECKUM BO30YIKIACHUEM.
Omeem: 3).

Bonpoc 3. B kakoM peXxrMe TOK B SIKOpPE JIBUTATENS TOCTOSHHOTO TOKa HE3aBHCUMOTO BO30YXIe-
nus (AIITHB) umeer HanGomnpIryto BeTuanny?

Bapuanmor omeemos:

1) npu x0510CTOM XOII€;

2) 1pu mycKe;

3) npu HOMUHAIBHOM MOMEHTE CONIPOTHBIICHNS;
Omeem: 2).

Bonpoc 4. Kak BenuunHa gomyctumoro Toka lgzon B sxope AIITHB 3aBucur ot Bpemenu trz ne-
PEXOIHOTO MpOIIecca B 3JIEKTPOIPUBOIE?

Bapuanmol omeemos:

1) npu trr<10 c. lggor=2lamom, T1e |arom — HOMUHATBHOE 3HAYEHHE TOKA B IKOPE JIBUTATEIIS;
npu tzr>10 €. Lggon=lanowm;

2)upn t <10 ¢. Lggor= (3+4) Lanowm:
npu tzr>10 €. Lygon=\smoum;

3)upu tr <10 ¢. Lggor= (3+4) Lanowm:
npu 10 . <t77<60 C. lgzon= (2+2.5) Lanoum;
npi trz7>60 C. Lggor= |Lawon:

A)npu trr<10 ¢. Lggon= (5+6) Lanowm:
npu 10 ¢. <t77<60 c. lgzon= (3+4) Larowm;
npu t77>60 c. Lggon= Lanowm:

Omeem: 3).

Bomnpoc 5. Kakum o0pa3om orpannunBaercs Tok B skope AITTHB npu mycke 1 TopMokeHHH?

Bapuanmor omeemos:

1) BKJIFOUEHHEM PE3UCTOPa MapaJIeTLHO 0OMOTKE SKOPS Ha BpeMsl IEPEXOHOTO Mpoliecca;

2) BKJIFOYCHHEM PE3HMCTOPA TOCIEI0BATEIILHO C 0OMOTKOM SKOPSI OCTOSIHHO;

3) BKIIFOUCHHEM KOHJIEHCATOpa MapauieIbHO OOMOTKE SIKOPS;

4) BKITIOYEHHEM PE3UCTOpa MOCIIeI0BATEIbHO ¢ 0OMOTKOM SIKOPSI Ha BPeMsi TIEPEXOHOTO MpOIIecca.
Omeem: 4).

Bonpoc 6. KakoBbl 3HaueHus1 HanpspkeHUd Ha 00MoTke Bo30ykaeHus Uop n oOMoTke sikops Uog
IIPU PETYIUPOBAHUN CKOPOCTH MeXxaHu3Ma oT 0 10 HOMUHAJILHON ?
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Bapuanumvi omeemos:

1) Uos= Uogrom (momunansuoe 3Hauenue Uog); 0 <Uopp< Uoprom (HomuHanbHoe 3Hauenue Uop);
2) 0<Uog<Uosgmowm; 0 <Uor <UosHowm;

3) 0<Uog<Uosgnom; Uor =Uosrow;,

4) 0<Uog <Uognom; Uos =0.5Uozrom.

Omeem: 3).

Bonpoc 7. KakoBbl 3HaueHus1 HanpspkeHUd Ha 00MoTke Bo30ykaeHus Uop n oOMoTke sikops Uog
MIPH PETYTUPOBAHUH CKOPOCTU MEXaHU3Ma OOJbIICH HOMUHATLHOM ?

Bapuanmor omeemos:

1) Uos= Uosgrom (HomunansHoe 3Hauenue Uog); 0 <Uog< Uoznom (HomuHanbHOE 3HaueHne Uop);
2) 0<Uog<Uosmowm; 0 <Uor <UosHowm;

3) 0<Uog<Uosgnom; Uor =Uosrow;,

4) Uosg=Uosrom; Uorron<Uor <Uosrom, tae Uorjom — MuHEMabHOE qomycTMOe 3HaueHne Uop.
Omeem: 4).

Bomnpoc 8. Mexanndeckue xapakrepuctuku AIITHB pacnonararorcs B 4-x kBagpantax (puc. 1).
BriOepuTe nmpaBUIBLHBIC OTBETHI, XapaKTEPU3YIONTHE paObOTy JBUTATEIIS.

My

|En

e B
~~_ N l1ap Tes, Fo~—
Ug= O :

~
.

Puc. 1

Bapuanmur omseemos:

1) B | u Il kBagpanrax AITTHB paboraer B qBurareibHoM pexume, Bo Il u IV B remepaTtopHOM;

2)y4acTku 2 ¥ 2' COOTBETCTBYIOT PEKHMY TOPMOXKEHHSI IPOTHBOBKIIIOYEHUEM, a 3 U 3' pexxuMy pe-
KYIIEpaTUBHOI'O TOPMOKEHUS;

3)ToukH A 1 A' COOTBETCTBYIOT PeXKHMY ITycKa, a TOukH B 1 B' pexxumy xomocroro xona;

4)yuacTku 2 1 2' COOTBETCTBYIOT PEKUMY PEKYIIEPAaTUBHOIO TOPMOXKEHHS, 3 U 3' peKUMY TOPMO-
YKEHUS IPOTUBOBKIIIOUEHUEM;

5)Touku A 1 A' COOTBETCTBYIOT PEXKHMY XOJIOCTOTO X0/1a, a Touku B u B' pexxumy mycka.

Ipasunvuvie omsemul: 1), 4). 5).

Bonpoc 9. 13 xakoro merasuia U3roTaBiIUBaOT CEPICYHUKU CTATOpPa U poTOpa (SIKOps) AJIeKTpude-
CKUX MAIlIMH MOCTOSHHOTO ¥ IIEPEMEHHOI0 TOKa?

Bapuanmor omeemos:

1) u3 anroMuHUs;

2) U3 LENBHOTO KyCKa CTaJlH;

3) u3 menu;

4) 3 TOHKOJIMCTOBOM TEXHHUYCCKON CTaJIH.
Omeem: 4).
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Bonpoc 10. Ha3oBure crnoco® perynupoBaHHs CKOPOCTH BpalleHHS POTOpa Tpex¢a3zHOro acHuH-
xpoHHoro asuratens (A/]) ¢ KOpOTKO3aMKHYTBHIM (K3) POTOPOM, 00€CIIEUHNBAIOIINI €Tr0 IHpoYaii-
1iee NpUMEHEHHE B coBpeMeHHbIX ADII.

Bapuanmur omeemos:

1) u3MeHEHUEM BEJIMYMHbBI HAMTPSDKEHUS HAa 0OMOTKE CTaTopa,

2) U3MEHEHHEM YaCTOThI HANPSHKEHUS] Ha 0OMOTKE CTaTopa;

3) U3MEHEHUEM YaCTOTHI ¥ aMILTUTY/ bl HANIPSDKEHUST HA OOMOTKE CTaTopa,;

4) U3MEHEHHEM YKCJIa TIap MOJOCOB.
Omeem: 3).

Bomnpoc 11. IIpeo6pazoarenu dactoTsl (IT4) ¢ kakuMyu aBTOHOMHBIMH MHBEPTOPAMH IO3BOJISIOT
co3/1aBaTh ObICTpOJCHCTBYIOMUE peBepcuBHBIE ADII ¢ YacTHIMU MEPEXOAHBIMU TPOIIECCAMMU ?

Bapuanmur omeemos:

1) c aBTOHOMHBIMH HHBEPTOPAMH CO CTyIeHYaTO# (popMoit HanpsbKeHus Ha (as3ax craTopa;

2)C aBTOHOMHBIMH HMHBEPTOPAMHU C IIMPOTHO-UMITYJILCHOM MOMAYJISAIMEH HamnpsbkeHHus Ha (asax
cTaropa;

3) ¢ aBTOHOMHBIMU HHBepTOpaMu Toka (AUT);

4) c aBTOHOMHBIMHU MHBepTOpamMu Hanpspkenus (ANH);
Omeem: 3).

Bonpoc 12. /g KakuxX TUIIOB 3JEKTPUUECKUX JABUTATEIEH MPEICTaBICHb MEXaHUUECKHUE XapaKTe-
PUCTHUKHU Ha puc. 27

Ll

—

Puc. 2 Mexanndeckne XapaKTepUCTUKH PA3INIHBIX THIIOB JIBUTATEICH

Bapuanmer omeemos:
1) 1 — nBuraTenh MOCTOSHHOTO TOKA MOCeaoBarenbHoro Bo30yxaeHus (JAIITIIB),
2 — IBUTATEIb MOCTOSIHHOTO TOKa He3aBucuMOTro Bo30yxaenus (AIITHB),
3 — Tpexda3HbIii aCHHXPOHHBIN ABUTaTeNh (AJl) C KOPOTKO3aMKHYTBHIM (K3) pOTOPOM,
4 — tpex¢azuplii cMHXpoHHBIHN aBuratens (C);
2) 1 — nBuraTens MOCTOSIHHOTO TOKa He3aBucuMoro Bo30yxaenus (JAITTHB),
2 — IBUTATEIb MTOCTOSIHHOTO TOKa MoclieaoBarenbHoro Bo30ysxxaeHus (JAI1TIIB),
3 — Tpexda3HbIii aCHHXPOHHBIN ABUTaTeNh (AJl) C KOPOTKO3aMKHYTHIM (K3) pOTOPOM,
4 — tpex¢azuplii cMHXpoHHBIHN aBuratens (CL);
3) 1 — nBUraTens MOCTOSIHHOTO TOKa He3aBucuMoro Bo30yxaenus (JAIITHB),
2 — IBUTATEIb MTOCTOSIHHOTO TOKa MocleaoBarenbHoro Bo30ysxxaeHus (JAI1TIIB),
3 — Tpexda3Hblii CHHXpOHHBIN nBuratens (Cl1),
4 — tpex¢a3Hblii aCHHXPOHHBIHN aBUraTens (A/l) ¢ KOPOTKO3aMKHYTHIM (K3) pOTOPOM;
4) 1 — aBurarelb MOCTOSIHHOTO TOKa He3aBucuMoro Bo30yxaenus (AIITHB),
2 — tpexda3Hblii aCHHXPOHHBIN ABUraTensb (AJl) ¢ KOPOTKO3aMKHYTBIM (K3) pOTOPOM,
3 — tpexda3zublii cuaXpoHHBINA aBUTaTeNb (CJI),

4 — nBUTATENh MOCTOSTHHOTO TOKA MOceaoBareabHoro Bo30yxaenus (JI1TIIB).
Omeem: 2).

25



Bonpoc 13. Ha puc.3 mpeacraBieHbl €CTECTBEHHbIE MEXaHUUECKUE XapaKTEPUCTHUKU Tpex(hazHOTro
A/l ¢ k3 poropom. BeiGepute 0TBET, COOTBETCTBYIOLINHI TPABUIBHO BEIOPAaHHOMY JIBUTATEITIO.
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Puc. 3 EctecTBeHHbIE MEXaHMYECKHE XapaKTePUCTHKU TpexdazHoro A/l ¢ k3 poropom

BapuaHmbl omeemoes.

1) WHMAX <0, (WHMAX — HaI/I6OJ'IBH_IaSI, MPUBCACHHAA K Baly ABUTATCIISI CKOPOCTb HAI'PY3KU;
2) wvAX <0 HOM, WHOM — HOMMHAJIbHAA YIJIOBasi CKOPOCTh BPAILICHUS Bajla IBUTATENS;

3) M,<M:<Mmax; M. — mpUBEICHHBII K BaJly IBUraTelisi MOMEHT CONIPOTUBIICHHUS;

4) MO@HOM<MC<Mn-

Omeem: 2).

Bonpoc 14. 3 npennokeHHOro HUXe CIUCKa BhIOEPUTE TEXHUKO-I)KOHOMUYECKUI MOKa3aTelb He
cooTBeTCTBYIOIIMI noka3arensim CJI.

Bapuanmor omeemos:

1) Beicokwuii KIIJI, cocraBistomuii 96-98%);

2) BO3MOKHOCTD YJIy4IIaTh PEKUM pabOThl M SKOHOMHYHOCTh CETH TPEANPHSITHS;

3) aOCOIOTHO KeCTKask MEXaHHUYEeCKask XapaKTePUCTHKA,

4) HeBO3MOKHOCTh u3rotosiacHus CJ] Ha OYeHB OOJIBIIIME MOITHOCTH, 10 HECKOJIbKHUX JIECATKOB Me-
raBatTT U OoJiee.

Omeem: 4).

Bomnpoc 15. Kakoe Topmoxenue CJI Hanbosnee yacto ucnonbzyercs B ADI1?

Bapuanmor omeemos:

1) NpOTHBOBKIIOYCHUEM;

2) TMHAMUYECKOE;

3) pekynepaTuBHOE;

4) TMHAMHYECKOE U PEKyIepaTHBHOE.
Omeem: 2).

Bomnpoc 16. Ha3oBuTe TN IIaroBoro JBUTATEINs, 00ECTIEUYMBAIONICTO MEHBIIYIO BEMYMHY IIara,
OO0NBIINI MOMEHT M OOJIBIIYIO CKOPOCTD U MOJYYUBIIET0 0COOEHHO MIMPOKOE IPUMEHEHHE.

Bapuanmor omeemos:

1) ¢ MaOMHEPIIMOHHBIM POTOPOM;
2) C KaTsSmmmMcst POTOPOM;

3) C aKTHBHBIM POTOPOM;
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4) rudpugHbIC.
Omeem: 4).

Bonpoc 17. 13 npeayioxkeHHbIX BapuUaHTOB BBIOEPUTE BBIpAXKEHHE AJIA MPOBEPKU TpeX(da3zHOoro
ACMHXPOHHOTO JBUTaTens A/l ¢ K3 pOTOPOM Ha nepezpy30uHyio CHOCOOHOCb.

Bapuanmuer omeemos:

1) Musrep < Am © Mruowm, tae Mugprp — TpeOyeMblii (pacueTHBI) MOMEHT ABHUTATeNst; Mpom —
HOMHUHAJIbHBIA BpAIIAONIHi MOMEHT aBurarens (u3 karanora); Ay = Mwmax/Mroy — KpaTHOCTH
HanoOob1ero Mmax MOMeHTa JBUTaTENs (U3 KaTajlora);

2) Msre < 0.9-2p “Muow;

3) Myprp < 0.8-Ayp "Mrows;,

4) 0.8 v "Muom <Mpprp <0.9-20 “Mrowm.
Omeem: 3).

Bonpoc 18. M3 npeanokeHHBIX BapUaHTOB BBIOEpUTE BBIPAKEHHE JII MPOBEPKU BHIOPAHHOTO
Tpexdaznoro cuaxponHoro asurarenst CJ| Ha nepeepyzounyto cnocoonocme.

Bapuanmuer omseemos:

1) Musrp < v "Muowm, tae Mpaprp — TpeOyeMblil (pacdeTHBIN) MOMEHT ABUTATENs; Mpoym — HO-
MHUHAJIBHBIA Bpallarolnii MOMEHT aBurareis (u3 karanora); Ay = Mwax/Mruoy — KpaTHOCTH
Hauoob1ero Mmax MOMeHTa JBUTaTENs (U3 KaTajlora);

2) Mysre < 0.9-2p “Mruow;

3) Mpgrp < 0.8-p "Mrowr;

4) 0.8 Avt -Muom <M grp <0.9Am -Mruowm.
Omeem: 1).

Bonpoc 19. KakuMm 06pa3om obecreqnBaeTcst MuKpouiazo6ulii pexxum paboThl IIaroBOro JBUTaTeNs
HIJ1?

Bapuanmur omeemos:

1) UCMoIb30BaHUEM CXEMbI CHMMETPHYHONW KOMMYTAIIHUH;

2) WCIOJb30BAHMEM CXEMbl HECUMMETPUYHON KOMMYTAIUH;

3) BKIIIOYEHHUEM YHHITOJISIPHBIX 0OMOTOK;

4) UCMONB30BAHUEM CXEMbl HECHMMETPHYHONW KOMMYTAIIMH C HEPaBHOMEPHBIM pacrpeiecHueM
TOKOB OOMOTOK.

Omeem: 4).

Bomnpoc 20. B ¢pyHkmmm gero npeodpaszoBatens dactothl ([TH) ynpaBiser eermuibhbim dICKTPO-
nsurarenem BJ?

Bapuanmer omeemos.

1) B 3aBUCHMOCTH OT BEIMYMHBI IPUBEICHHOTO K BaJly JIBUTATEINsI MOMEHTa conpoTuBieHus Mc;
2) B 3aBUCUMOCTHU OT CKOPOCTH MEPEMEIICHHUS HATPY3KH;

3) B 3aBHCHUMOCTH OT ITOJIOKEHUS POTOPA;

4) B 3aBHCUMOCTH OT CKOPOCTH MEPEMEIICHUS HAPY3KH U BeTUUnHbI Mc.

Omeem: 3).

Bonpoc 21. Ha puc. 4 npeacrasnena kinaccuueckas 0mok-cxema ADII ¢ MOgUMHEHHBIM PETYIHPO-
BaHUEM M YUCIIOM KOHTYPOB, paBHbIM 3. BeiOepuTe Ha3BaHMs KOHTYPOB, HAUMHAs C BHYTPEHHETO U
3akanuuBas BHemrHUM. U1, Uz, Uz — 3amaronue HanpspkeHust 1711 KOHTYPOB 1, 2, 3 COOTBETCTBEHHO.
P1, P2, P3 — perynsatopsl ans KOHTYpoB 1, 2, 3 cooTBeTcTBeHHO. /1, /[2, /{3 — AaT4MKU OOpaTHOM
CBA3M U1 KOHTYPOB 1, 2, 3 COOTBETCTBEHHO.
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Puc. 4 Crpykrypa ADII ¢ noYnHEHHON CUCTEMOM yIIpaBiIeHUs

Bapuanmur omeemos:

1) koHTYp | — KOHTYp CKOPOCTH, KOHTYpP 2 — KOHTYP MOMEHTa, KOHTYP 3 — KOHTYP TIOJIOKEHHUS;
2) KOHTYp | — KOHTYp MOMEHTa, KOHTYp 2 — KOHTYP CKOPOCTH, KOHTYpP 3 — KOHTYP IOJIOKCHHS;
3) KOHTYp | — KOHTYp MOJIOKCHUS, KOHTYP 2 — KOHTYP CKOPOCTH, KOHTYpP 3 — KOHTYp MOMEHTA;
4) xoHTYp 1 — KOHTYp CKOPOCTH, KOHTYP 2 — KOHTYp MOJIOKEHHUS, KOHTYpP 3 — KOHTYp MOMEHTA.
Omesem: 2).

Bonpoc 22. IlpuBenute mopsanok HacTpoiku mapameTpoB [IM]/[-perynsrtopa KOHTypa CKOPOCTH
npoMeIieHHoro cepBonpuBoga CIIC25 (kontyp 2 Ha puc. 4). OOo3HaUYeHHE TapaMETPOB
Hactpouiku: Kp, Ky, K7 — k03¢ duIMeHTs TPONOpIHOHATILHON, HHTETPAIbHOW U au(depeHInaTb-
HOM COCTaBJISIONIMX COOTBETCTBCHHO; fick — YacTOTa AUCKPETH3AIINH.

Bapuanmer omeemos:

1) Kp — Ky — Kz — frucx;
2) fanck — Kp — Ky — K
3) fauck — Kp — Ky — Ky,
4) Kp — Kz — Kir — frucr.
Omeem: 3).

Bonpoc 23. /laiite onpeneneHne mexuuyecku onmumMaibHo2o epeXoJHOro mporecca, Ha KOTOpPbIi
HactpauBaroTcs 1IN /1-peryiaropsl KOHTYPOB CUCTEMBI ITOJAYNHEHHOTO YIIPABJICHUS

Bapuanmuvr omeéemos:

1) TeXHUYECKH ONTHMAJILHBIM CUUTACTCS TAKOW IMEPEeXOJIHBIA MpOIEcC, MPU KOTOPOM HMHTEpBAI
BPEMEHHU HM3MEHEHUs peryiupyeMoi BeludyuHbl OT 0 10 YCTaHOBHBILEroCs 3Hau€HHs ObLI OBl
MUHUMAaJIbHO BO3MOKHBIM 1P MEPEPETYINPOBAHNUHU o HE NpeBbiatomieM 20%;

2) TEXHHYECKH ONTHMAIBHBIM CUUTAETCS TAaKOH MEepeXOJHBIH Mpolecc, MPH KOTOPOM HHTEPBa
BPEMEHU HM3MEHEHUS PeryJupyeMol BeNMW4YWHBI OT 0 10 YCTaHOBHBIIETrOCS 3HAUCHUs OBLI OBI
MHUHHMaJIbHO BO3MOXKHBIM IIPU NEPEPEryIMPOBAHUY ¢ He npeBbliatoiieM 4-10%;

3) TEXHUYECKH ONTUMAIBHBIM CUYHUTACTCS TAKOW TMEPEXOHBIH MpOIEeCC, MPH KOTOPOM Bpems trr
NEePEeXOHOr0 mpoliecca OblI0 Ob MUHUMAIBHO BO3MOXHBIM IIPH NEpEPEryIMPOBaHUU 0 HE Tpe-
BeImaromeM 20%:

4) TeXHHMYECKHA ONTHMAIILHBIM CUYHMTACTCS TaKOW MEPEXOTHBIN MPOIECC, P KOTOPOM BpeMms trr
MEPEXOHOTO Tporiecca ObIII0 OB MUHUMAIBHO BO3MOXHBIM TIPH TIEPEPETYINPOBaHUH ¢ HE TIpe-
BeImaromeM 4-10%

Omeem: 2).

Bonpoc 24. Beibepute XxapakTepuCTHKY, KOTOpasi He coomeemcmeyem OINpPeeIeHUI0 TU(PPOBOro
ANEKTPONPUBOJA B CTAHKOCTPOCHHH.

Bapuanmer omeemos;
1) Bce ucmosb3yeMble CUTHAJIBI ITPEICTABICHBI B IIM()POBOM BHUJIE;
2) xpome obmrero kouTposuiepa B YUITY, npuBoj o Kaxoi OCH UMEET CBOM MUKPOKOHTPOJLIED;
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3) MHUKPOKOHTpOJUIEP MPUBOJA OCYIIECTBISICT HE TOJBKO YIPABICHUE MOMEHTOM JIBUTATelIsl U €ro
CKOPOCTBIO, HO U KOHEUHBIH KOHTPOJIb MOJIOKEHHUSI 00BEKTa YIPABIECHUS C KOPOTKUMHU LIUKJIAMHU
BPEMCHUY;

4) cBsa3p Mexay YUITY u cucremamu yrpaBiieHHs TPUBOJAMHU OCYILECTBIISIETCS 110 MPOBOJAM Ye-
pe3 IEKTPUYECKUil Kabeb.

Omeem: 4).

Bomnpoc 25. KakoBa mosioca nporycKaHusi COBPEMEHHBIX ITU(PPOBBIX JIEKTPOIPHBOIOB B CTAHKO-
CTPOCHHH?

Bapuanmor omsemos:
1) g0 25-30 I'i;

2) 10 100 I';

3) mo 500 I'm;

4) no 1000 I'm.
Omeem: 4).

BOITPOCHI JIJISI JMATHOCTUYECKOM PABOTBI
Bonpoc 1. Jlaitte onpenenenne asmomamusuposannozo 2nekmponpusooa (A1) (puc. 1).
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Puc. 1 ®ynkimoHanpHas cxemMa aBTOMAaTU3UPOBAHHOTO 3JiekTporpuBoaa (ADI])

Omeem: asmomamuzuposanHviM 31ekmponpuseooom (ADI1) Ha3pIBaeTCA AIIEKTPOMEXaHUYECKas
CHCTEMa, COCTOSIIAsi U3 UCHOJHUTENbHBIX OopraHoB pabdoueil mamuHbel (MOPM), nepeanarounoro
(KII), osnexkrponBuratensHoro (9/]), mpeobpazoBatenbHoro (OMII) u ympanstomero (CY)
YCTPOWCTB, NPEAHA3HAYCHHBIX UIS NMPUBEICHUS B JBI)KEHUE UCIIOJHUTEIFHBIX OPTaHOB pabodeit
MAIlIMHBI ¥ TAKOT'O YIPABJICHUS 3TUM JBM)KEHHEM, IPH KOTOPOM JOCTHUTaeTCs HauOOJbIIas IPOU3-
BOJIUTEIIHOCTH TIPH 3a/IaHHON TOYHOCTH.

BOI[EOC 2. Kakue MalmHbl Ha3bIBaIOTCS BHeKTpI/I‘-IeCKI/IMI/I?

Omeem: aleKmpudecKkumu Ha3bIBaAIOTCA MAalllMHBI, B KOTOPBIX HpGO6p330BaHI/Ie OHCPIrum U3 MExa-
HUYECKOU B QJICKTPUYCCKYIO U HaO60pOT n3 BHCKTpI/I‘{eCKOﬁ B MCXAaHHUYCCKYIO, MPOUCXOJIUT B PC-
3YyJIBTAaTC ABJICHUSA 3J'IeKTpOMaFHI/ITHOI\/'I WHIAYKIWHA.

Bonpoc 3. B uem 3akmtogaercs oopamumocms dAEKTpUUECKON MamuHel (OM)?

Omeem: DM MoxeT paboTaTh U Kak IeHepaTop, T.e. MpeoOdpa3oBaTelb MEXaHUYECKON 3HEpruu B
AJIEKTPUUECKYI0, U KaK JIBUTATENb, T.€. MPeoOpa3oBaTeslb 3JIEKTPHUUECKOW SHEPrHMH B MEXaHHYe-
CKYIO.

Bonpoc 4. JlaiiTe onpeneneHue MEXaHUYECKOW XapaKTEPUCTUKU JJIEKTPUUECKOTO JABUraTeNs Bpa-
IaTEJIbHOTO JBU)KEHUS.
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Omeem: MEXaHUYECKOW XapaKTEePUCTUKOW JBUTATENs] BPAIATEILHOTO JBM)KCHUS HA3bIBACTCS 3a-
BHCHUMOCTbH yTJIOBOM CKOPOCTH €ro Bayia @ (paj/C) Wim 4acToThl BpamieHus Ngz (006/MHUH) OT pas-
BHBAeMOI0 JIBUraTejaeM Bpainaromiero momenta My, T.€. wys = (M) wiu Ny = f(Ms).

Bonpoc 5. /laiite omnpezesieHne MEXaHUYECKOW XapaKTEPUCTHKU IPOU3BOJACTBEHHOIO (MCIOIHU-
TEJIBHOT0) MEXaHU3Ma.

Omeem. MEXaHMYECKOW XapaKTEPUCTHKOW MPOU3BOJCTBEHHOTO MEXaHHW3Ma HAa3bIBACTCS 3aBHCH-
MOCTh MEXIY NPUBCOCHHbIMU K Ay Osueameis YTIOBOW CKOPOCTH MeXaHu3Ma wp (pam/C) u Mo-
MEHTOM conpotusieaus Mc, 1.e. wg = f(Mc).

Bonpoc 6. HazoBuTe Ha Kakue Be KaTeTOPUU Pa3/IesiIOTCS MOMEHTBI COMPOTUBIICHUS ?
Omeem: peakTUBHbIE U aKTUBHBIE (IOTEHLIUAJIBHBIE).
Bomnpoc 7. Jlaiite onpenenenue scecmxkocmu S MeXxaHndeckou xapakrepuctuku ADII.

Omeem: eCTKOCTBIO § MexaHNuecKoi xapakrepuctuku ADII Ha3pIBaeTCS OTHOLICHUE UIMEHEHUA
IIPUBEJICHHOTO K BaJly ABUraTessi MOMEHTa conpoTuBieHus AMc K uzmenenuto yrioBoil CKOpOCTH
nBuratens 4w s, BRI3BAHHOMY H3MEHEHHEM MOMEHTA COPOTUBICHUS, T.€. f= AMc/Aws.

Bonpoc 8. [Ipusenure dpopmyiy A onpeaesaeHus Bpallarollero MoMeHTa Mo, ABUraTess mocTo-
SIHHOTO TOKa He3aBucumoro Bo30yxaenus (AIITHB) u dopmyny ans onpeneneHuss KOHCTPYKTHB-
HOM IOCTOSIHHOM Cs.

Omeem: Mus=cmlg, Tne |, — 3HaueHHe TOKA B AKOpE ABUTATENS, A; ¢y — KOHCTPYKTUBHASI TIOCTO-
sHHas asurateins, Hu/A,

cn=Mosnon | Vinon, T1€ Moguon 1 Loy HOMUHATIBHBIC 3HAUCHUS MOMEHTA JBHTATEIsl U TOKA B SKOpPE
COOTBETCTBEHHO.

Bomnpoc 9. Kakne 2 cnocoba peryiampoBaHHs CKOPOCTH HCIONB3YIOTCS Ha mpakTuke B ADII ¢
JIIITHB?

Omeem: Ha NPaKTUKE UCIIONIB3YIOTCS 2 crloco0a: N3MEHEHNEM HaIpsDKEHUsI Ha OOMOTKE SIKOpsl TPH
MIOCTOSITHHOM HOMHHAJIbHOM HaIpsDKEHHHM Ha OOMOTKE BO30YKIEHUS; M3MEHEHUEM HalpshKeHUs Ha
00MOTKE BO30YKIEHHSI ITPHU MOCTOSTHHOM HOMHUHAJIEHOM HANPsHKEHUH Ha 0OMOTKE SIKOPSL.

Bonpoc 10. Kakue criocoost Topmoskenust IIITHB ucnons3yrorcs 8 ADII?
Omeem. peKynepaTUBHOE TOPMOKEHHE, TOPMOKEHUE MPOTHBOBKIIIOYCHHUEM, THHAMUYECKOE TOP-
MO>KEHHE.

Bonpoc 11. B kakux otpacisix HapogHoro xo3ssiiictBa HaxonsaT npumenenue JIIT c¢ mocnenoa-
TEJIbHBIM BO30YKJICHHEM U IToueMy?

Omeem: Ha TPAHCIIOPTE M B AJIEKTPONPUBOAAX T'PY30MOIBEMHBIX MEXaHU3MOB, Onarojapsi 60Jb-
IOMY 3HAQYE€HHIO ITyCKOBOTO MOMEHTA MPU CPABHUTEILHO MAJIOM TOKE B SIKOPE JBUTATEISI.

Bomnpoc 12. ITpu xakoit Harpy3ke Ha Baixy padota JI1T mocnexoBarenbHOT0 BO30YKISHUS HEAOITY-
cTuma?

Omeem: B pexXHMe X0JOCTOT0 X0Jla U MpH Harpy3ke mMeHee 25% OT HOMMHAJIBLHOTO MOMEHTA JABU-
raTess.

Bonpoc 13. KakoBa KOHCTPYKIIHSI KOPOTKO3aMKHYTOH (K3) 00OMOTKH poTopa TpexdazHoro AJ[?

Omeem: K3 0OMOTKa pOTOpa UMEET BUJ «OEIUYbeil KIETKW», CTEP)KHU KOTOPON PaCIOIOKEHBI B
raszax CepJIeYHHKa POTOpa M 3aMKHYTBI MEXIYy COOOM KOJIbI[aMH, PACIOIIOKEHHBIMHA Ha TOPIIaX PO-
TOpA.

Bonpoc 14. Uemy paBHa CHHXPOHHAsI CKOPOCTh N1 BPAIAOMIETOCss MAarHUTHOTO TTOJISI Tpex(a3HOTO
A/l ¢ x3 poTopoM?

Omeem: N1=60f1/p, rue f1 — gyacrora B cetn, muTaromieir 0OMOTKY CTaTOpa; p — YMCIIO Map MOJIOCOB.

30



Bomnpoc 15. Yemy paBHO U B KakuX Mpejieiax H3MEHETCS CKOJIbKeHue S Tpexdasznoro AJl ¢ k3 po-
TOpOM?

Omeem: s=(N1-N2)/N1, e N1 — YyacToTa BpallleHHss MarHUTHOTO TIOJIS B JBHIaTele, N2 — peaabHas
yacToTa BpauieHus poropa A/l.

B nponecce padoter ADII ckonbxkenue usmensiercs ot 1 nmpu mycke (N2=0) 1o 0 Ha X010CTOM X011y
(n2 =ny1), T.e. 0<s<I.

Bomnpoc 16. Uto Hy)XHO cenaTh I U3MEHEHHUs HaIpaBJICHHUS BpalleHus Bana Tpexdasnoro AJl ¢
K3 poTOpOoM?

Omeem: N3MEHUTH TIOPSAIOK YepeIOBaHUS JIFOOBIX IBYX (ha3 OOMOTKH CTaTopa; HanpuMep, mpu de-
penoBanuu a3z ABC poTop Bparmaicst o 4acoBOil cTpeske, Toraa npu uepenaoBanuu a3z BAC po-
TOp OyJeT BpaliaThCsi MPOTUB YaCOBOM CTPEJIKH.

Bonpoc 17. [TpeoOpa3oBaTeny Kakoro THIA MOJIy4YHIH HanOonbmee npuMeHeHne B ADII ¢ Tpex-
¢dazupiMu A/l ¢ K3 pOTOpPOM Ul MOTY4EHUs IIUPOKOro AMANa30HA PEryJIMPOBAaHUS CKOPOCTH Bpa-
[ICHUs pOTOpa?

Omeem: ABYX3BCHHBIC npeo6pa30BaTenH YJacCTOThI C MPOMCIKYTOYHBIM 3BCHOM ITOCTOAHHOT'O TOKA U
ABTOHOMHBIM HHBCPTOPOM.

Bonpoc 18. JlaiiTe onpeneneHue ckaiapHo2o ynpasienus dAEKTPOABUTaTeNe ePeMEHHOT0 TOKa.

Omeem: cxkanapHoe ynpasieHue — METOJ1 YIIPaBJICHUsI AIEKTPOIBUTaTEIEM IIEPEMEHHOT0 TOKa, KO-
TOPBIA 3aKJIOYAETCS B MOJACPKAHUU TOCTOSHHBIM OTHOIICHUS HampspkeHue/dactora (B/I'i) Bo
BCEM paboyeM Jauamna3zoHe CKOPOCTEW; MPH ATOM KOHTPOJHPYIOTCA TOJBKO YaCcTOTa W aMIUIUTY.A
MUTAIOUIET0 OOMOTKY CTaTOpa HAMpPsIKEHUS.

Bonpoc 19. JlaiiTe onpenenenue 6ekmopHo2o ynpasieHus»?

Omeem: 6ekmopHoe ynpaeieHue — METOJ YIPABICHUs 3JIEKTPOJBUIraTeleM IMEePeMEHHOro TOKa,
00ecneunBaoIIUM HE TOJIBKO CKAApHOe ynpasieHue, HO U yIpasiieHue yriom (¢a3oil) mpocrpas-
CTBEHHOT'0 BEKTOPAa MarHUTHOTO ITOTOKA JBUTaTEJIsl.

Bonpoc 20. Kaxkoii aqsurarens HazbiBaetcs cunxponrvim (CJ1)?

Omeem: cunxpounvii ogucamensv (C/[) — 31eKTpUUEcKass MallMHA, YTJIOBask CKOPOCTb BpAIEHUS
poTopa KOTOPO# wp paBHA YIIIOBOW CKOPOCTH BpAIEHUS] MArHUTHOTO mojist wo=2xf1/p, roe fi — 4a-
CTOTa MUTAIOILEH CETH, P — YUCIIO Map MOJIOCOB.

Bomnpoc 21. Kakoe croiictBo CJI ucmosb3yeTcs Mpu CO3JaHNK CUHXPOHHBIX kKommeHcatopos (CK)
IUIs ceTelt ¢ OOJIBIION HHAYKTUBHON HArpy3Koi?

Omeem: cunxponnsiii komnencamop CK mipeacrasmsier coboit mepeBo30yxnennsiii CJI, paboraro-
e 6e3 Harpy3ku Ha Bairy (Ha xonoctoM xoay). [Ipu Tokax Bo3OyxneHus |z 601bInX HEKOTOPOU
BeNMMYUHBI |p1 TOK B 0OMoTKe CJl MMeeT eMKOCTHOW XapakTep W OomepekaeTt mo (ase HampsHKeHHE
CEeTH, YTO YMEHbINAeT 00Ul cABUT 10 (ha3e B ceTH ¢ OOJBIION WHAYKTUBHON HArpy3KOW M TIOBBI-
aet CoS ¢.

Bomnpoc 22. HazoBute HCHOIb3yeMble B COBPEMEHHOW MPAKTUKE CIOCOOBI Mycka CHHXPOHHOTO
neuratens CJI.

Omeem: aCUHXPOHHBIN IMyCK M YaCTOTHBIN MYCK.
Bomnpoc 23. Kaxkoii 37eKTpHUeCKUi JBUTATEh Ha3bIBACTCS UUACOBLIM?

Omeem: wazogwlii 0sucamens (LL[/]) — 3T0 OECKOJIIEKTOPHBIN CHHXPOHHBIN JBUTATENb, POTOP KO-
TOPOTrO COBEpIIAET JUCKPETHBIE NepeMeIleHus (I1aru) onpeAeIeHHON BEeIMYUHbI ¢ QUKCalMen mo-
JIO’)KEHUS POTOpa B KOHIIE KayKJOT0 11ara.

Bonpoc 24. Kakas yacToTa Ha3bIBACTCS YACMOMOU NPUEMUCMOCHY TIAaTOBOTO JIBUTATEIIS?
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Omeem. MakCUMaJibHasg 4acTOTa YIPABIISIIOIIAX UMITYJIbCOB, TP KOTOpOH BO3MOkeH myck [II1]] u3
HCIMOABUKHOT'O COCTOAHUA 663 BbIIIaJIaHUS M3 CUHXPOHHU3MaA (HpOHyCKa H_IaI‘OB), Ha3bIBACTCA Ha-

cmomoti npuemucmocmu fxmp.
Bomnpoc 25. JlaiiTe onpeneneHre aHaJoroBOTro MPUBO/Ia B CTAHKOCTPOEHUH 110 EBpocTangapry.

Omeem. anano2o6vim HA3BIBACTCS TIPUBOJI, Y KOTOPOTO MEXIY YCTPOMCTBOM YIPABJICHUS U pery-
JUPYEMBIM MPUBOJIOM YCTaHOBIICH (P pO-aHaIoroBeIid mpeodpazosatens (LIAIT), mpeobpa3yromnuit
BXOJHOHM 1H(poBoi kKox ot ycrpoiicta UIIY B ananoroBoe BbixoaHoe HampspkeHue ot -10 B 1o
+10 B.

MeToanueckoe odecriedeHue HHHOBAIIMOHHBIX ()OPM YUeOHBbIX 3aHATHI
Pa360p paznuuHbIx Moeel IpeIcTaBlIeHNs 3HAHUM, 33/1a4 MOJICTUPOBAHUS UHTEIICK-
TyaJIbHOH J1eATeTbHOCTH.

Hunosayuonnvie ghopmvi nposederus yueOHbIX 3aHAMULL

KomnmuecTtso
Buj yuebnbix Hcnonb3yemble MHHOBAIIMOHHBIE (hOPMBI IPOBEACHUS
Cemectp . . aKajieM. 4a-
3aHATHHU y‘-Ie6HbIX 3aHATUN
CcoB
JIeKLIMOHHEIE Paz00p KOHKPETHBIX CUTyaluii IPU MPOEKTUPO-
VII RAHSTHS BaHUM U HKCIUTyaTal[MM aBTOMaTU3UPOBAaHHbBIX 7,0
AJIEKTPOIPUBOIOB
Pa300p KOHKpPETHBIX CUTyalluii U MPOEKTUPO-
VI IIpakTiieckue | pappy m SKCILITyaTaluy TpeX(HasHEIX yIpaBse- 35
EH
3aHsAThs MBIX BBIIPSIMHUTEIIEH U [IpeoOpa3oBareieii 4acTo-
TBI
VI Jlaboparopubie | Apanns3 paboThl aBTOMaTU3UPOBAHHOTO JIEKTPO- 35
]
SaHATHA NPUBOJIA MTPU TIOAYMHEHHOM yTIPaBICHUU
Bcero: 14,0

Ilepeuenv 06s3amenvHbiX U008 YueOHOU pabombl CMyOeHma.
—  noceujeHue 1eKYyuOHHbIX 3aAHAMULL
— omeembvl HA MeopemuyecKue 6ONPOCyl U BbINOIHEHUe 3A0aAHULl HA NPAKMUYECKUX 3aH-
Musix;
—  GbINOJIHEHUE KOHMPOJIbHBIX pabom;
—  @bInoIHEeHUe 1aOOPaAmopHLIX pabom,
—  3awuma 1abopamopHuIx pabom,
—  N0020MOBKA K cOaue dK3aMeHda,
—  coaua dK3ameHa.

[Ipouenypa NpOMEKYTOUHOM aTTECTAMU MPOXOAUT B COOTBETCTBUU C «llonoxkeHnem
OaTPHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIIleM KOHTPOJIE YCIIeBAEMOCTH CTYJECHTOBY, a TAaK¥kKe
«ITonoxeHnem o MPOMEKYTOUHOM aTTeCTalluU» YHUBEpcHUTETa «/[yOHa».

AnanTtupoBaHHas pabodas mporpamMma y4eOHOW ITUCIHUIUIMHBI (MOAYJs) paspaboTaHa B
OTHOIIIEHWW PA3HOHO30JOTHYECKON y4eOHOUN TPyMIbl 00yJaroNIuXcs, UMEIOMUX JOKYMEHTAIBHO
MOJATBEPKICHHBIE HAPYLIEHUs CIIyXa, 3PEHHUs], OIOPHO-IABUIATEIIbHOIO amlapara, COMaTHUYECKUE
3a0o0yieBaHUs M TOJJAIOMIMECS KOPPEKIUU HEPBHO-TICUXMYECKHE HApyIIEHUS WU COYETaHHBIE
HAapyUIEHUS.

Conep:xkaHue YK3aMEeHAIIHOHHOTO OMJIeTa
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1 BOMPOC — TEOPETHUECKUI BONPOC (3HATh + YMETh + BIIAJICTh)
2 BOIIPOC — MPAKTUYECKHIA BOIIPOC (3HATH + yMETh + BIIaJIeTh)
IIpumepbl 3K3aMeHANMOHHBIX OWJIETOB

Buaer Nel.

1. I1-o6pa3Hast cxema 3aMelIeHUs] TpeX(a3HOro aCHHXPOHHOTO JBUTATENs. DJIEKTpOMexa-
HUYECKass M MEXaHHUYECKas XapaKTEPUCTHKU TPeX(Pa3zHOr0 ACHHXPOHHOTO JIBHTATEJIs.
Cnoco0bl peryampoBaHusi CKOPOCTH.

2. Ilopsimox BeIOOpa ABUTATEIS IS peKuMa SH.

Buaer Neo2.

1. HacTtpoiika KOHTypa B cuCTe€ME MOAYUHEHHOIO PEryJIMpOBaHUS HA TEXHUYECKUN OITH-
MyM. OnTUManbHbIe COOTHOIIEHUS KO (UIIMEHTOB B XapaKTEPUCTUYECKOM YPaBHEHUH.
2. Cxema cratudeckoro npeodpaszosarenu 4actoTsl (ITH) co 3BeHOM MOCTOSTHHOTO TOKa IS
peryaupoBaHMs CKOPOCTHU 3JIEKTPOIPUBOJIA C TPeX(Pa3HbIM ACUHXPOHHBIM JIBUTATENIEM.
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