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1 BBeaenue

PaGouas nmporpamma u (HOH OLIEHOYHBIX CPEJCTB JUCIUILIUHBI «DIEKTPOIPUBO TH-
MOBBIX MEXaHU3MOB)» COCTaBJICHbI B COOTBETCTBHH C TpeOOBaHUAMHU (efepanibHOrO Tocyaap-
CTBEHHOT'0 00pa30oBaTEIbHOIO CTaHIAPTa, YTBEPKACHHOTO NMpUKa3oM MuHoOpHayku Poccuii-
ckort @eneparuu ot 28.02.2018 Ne 144, m ocHOBHOM mpodeccruoHaIbHON 00pa3oBaTeIbLHOMN
MPOrpaMMbl TTOATOTOBKH «DJIEKTPONPHUBOJ U AaBTOMATHKA» IO HAMPABICHUIO TOITOTOBKU
«13.03.02 DyieKTpo3HEPTETUKA U DIICKTPOTEXHUKAY.

[TpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE:

[Ipodeccuonanvupiii crannapt 40.180 «CITEHUAJIMCT B OBJIACTU TTPOEKTU-
POBAHUSA CUCTEM DJIEKTPOITPMBOIA».

O6o0menHas TpynoBas Qpynkius: A OdopMieHne TEXHUYECKON JTOKYMEHTAIMH Ha
Pa3TUYHBIX CTAAMSIX Pa3pabOTKH MPOEKTA CUCTEMBI AIEKTPOIPUBO/IA.

H3-2 Tumnosbie ¢hopMbl 0TYETA O TMPEANPOSKTHOM 00CIEOBaHUN 00BEKTa aBTOMATH-
3aluu.

[Ipodeccuonanpupiii crannapt 40.180 «CITEHUAJIMCT B OBJIACTU TTPOEKTU-
POBAHUSA CUCTEM DJIEKTPOITPMBOIA».

O6o0menHas tpynoBas ¢yHkuus: B PazpaboTka oTmenbHBIX pa3ielioB MPOEKTa Ha
Pa3TUYHBIX CTAAMSIX TPOSKTUPOBAHUS CUCTEMBI MJICKTPOTIPUBOA.

H3-4 Tunosele NpoeKTHBIE peLICHUs CHCTEMBI DJICKTPOIIPUBOAA.

3anaun [IpuobpereHne HaBBIKOB PELICHUs TEXHUYECKUX 3a7ay, CBSI3aHHBIX C MPOEK-

JUCIUTIIAHBI TUPOBAHUEM M HUCIOJb30BAaHUEM 3JIEKTPONPHUBOJOB B Pa3IMYHBIX 00JIACTSIX
MMPOMBINIJICHHOCTH

OCHOBHBIE ABTOMAaTU3WPOBAHHBIN JIEKTPONPHUBO METATIIOPEKYIIUX CTAHKOB.

pa3zaensl / TeMbl | DIEeKTPOIPUBOA MEXaHU3MOB LIUKIIMUECKOTO JIHCTBUSI.

JICIUTLIAHBI DIEKTPONPHUBOJI MEXaHU3MOB TPOKATHBIX CTAHOB

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

ITponiecc u3ydeHus NTUCHUILIMHBI «JIEKTPOIPUBOJ THIIOBBIX MEXaHU3MOB) HaIpaB-
JieH Ha (pOpMUPOBaHUE CIEAYIOMNX KomreTeHIid B coorBeTcTBUE ¢ @T'OC BO 1 0cHOBHOIA
oOpasoBarenbHON TTporpammoit (Tadmuma 1):

Tabnuna 1 — KoMnereHIn u MHIMKATOPHI UX TOCTHXKEHUS

Ko mo ®1'0C Nuaukatopel JOCTUXEHUS [Tnanupyembie pe3yiabTaThl 00Y-
YCHUA 110 AUCHUIIIINHE

[IpodeccnonanpHbIC

[1K-1 Crnoco6nocts | [1K-1.1 3HaTh MeTONMKHN onpesese- 3HaTh OCHOBHbIC XapaKTEPHCTH-
IPOBOIUTH OOCIe- | HUSL XapaKTepUCTUK aBTOMATU3UpO- | KM THIIOBBIX 3JICKTPONPUBOIOB,
JOBaHMSI O0OpYyIO- | BAHHBIX ~ DJIEKTPONPUBONOB  MpH | YIUTHIBAIOIIME 0COOCHHOCTH
BaHUA  OOBEKTOB | PA3JIMYHBIX PEKUMAX PAOOTHI TCXHOJIOTHICCKHX MPOLCCCOB




Kox o ®I'0OC

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemblie pe3yabTaTsl 00Y-
YEHUSs M0 AUCLUIUINHE

npodeCcCHOHATbHON
ACATCIIbHOCTU

IIK-1.2 ¥YmMmeTrp ompenenars mnapa-
METpBl NEKTPOOOOPYIOBAHUS IIPU
pa3NUYHBIX pexuMax paboThl co-
IJIACHO TPEeOOBAaHUSAM TEXHHUYECKOTO
3a/laHus

YMeTh BBINONHATH AHAIU3 U
CUHTE3 CUCTEM aBTOMATHYECKO-
ro yNpaBJIEHUs TUIIOBBIMU DJIEK-
TPOIPUBOIAMHU

IIK-1.3 Bnagete HaBBEIKAMU CO-
CTaBJICHUA OT4UETa I10 pGSyHBTaTaM
BBIIIOJTHEHHOT'O o0cIe0BaHus
3JIEKTPO0OOPYIOBAHUS

Brnaners HaBbIKamMu pa3pabOTKU
TEXHUYECKOH MOKYMEHTAIlMH B
COOTBETCTBHH CO CTaHIapTaMu
Ha OCHOBAHHHU BBIIIOJIHEHHOTO
o0ciieToBaHUs AJIEMEHTOB IPO-
MBIIIJICHHBIX YJIEKTPONPHBOJIOB

3 MecTo AuCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumninHa «JIeKTPONPHUBO TUIIOBBIX MEXAHU3MOBY» M3ydaercs Ha 4 Kypce, 8 ce-

MecTpe.

JucrumnauHa BXOIUT B cocTaB Oioka 1 «/lucuumimapl (MOIyIn)» U OTHOCHTCS K Ba-

pUAaTUBHOMU YacCTH.

JucrunianHa «OJIeKTPONPUBOJ THIIOBBIX MEXaHH3MOB» B PAaMKaxX BOCHHTATEIIBHOM
paboThl HampaBiieHa Ha GOPMHUPOBAaHUE y OOYUYAIOUIMXCS aKTUBHOW I'pakKJaHCKOW MO3MIINY,
YBaXCHHUS K ITPaBaM M CBOOO/IaM UYEJIOBEKA, 3HAHHS ITPABOBBIX OCHOB M 3aKOHOB, BOCITUTAHHE
YyBCTBA OTBETCTBEHHOCTHU WJIM YMEHUS apryMEHTHPOBATh, CAMOCTOSTEILHO MBICIUTb, Pa3BU-
BAaeT TBOPUYECTBO, MPOPECCHOHATIBHBIC YMEHUS WM TBOPYECKH PAa3BUTOMN JIMYHOCTH, CUCTEMBI
OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBHIMOJIHEHUE YUeOHO-TIPOM3BOJICTBEHHBIX 33 JaHUN

U T.1.

4 O0beM AUCHMILVIMHBI (MOAYJIs1) B 32a4€THBIX €JMHHUIIAX C YKA3aHHEM KOJIHYe-
CTBA aKaJeMHYEeCKHX YaCOB, BbIEJCHHBIX HA KOHTAKTHYI0 padoTy o0y4arommxcs ¢
npenogasareseM (110 BHAaM y4eOHbIX 3aHATHIT) M HA CAMOCTOSATEJILHYIO padoTy 00y4a-

HOIIUXCH

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIISIET S 3.€., 180 akaz. dac.
Pacnpenenenne o0beMa MUCHUILIUHBI (MOIYJs) MO BUJAM Y4YEOHBIX 3aHATUN Mpea-
CTaBJIEHO B Ta0HILE 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) TIO BUJAM Y4eOHBIX 3aHATHH

O0bEM AUCLUUILIMHBI

Bcero akanemu-
YeCKHUX YacoB

OO01mast TpyA0€MKOCTh TUCIIUTLITTHBI

180

KonTakTHas aynuTopHas padora 00y4aommxcs ¢ npenogaparesaeM

(Mo BuaM y4eOHbIX 3aHSATHII), BCEro

16




B Tom uncie:

3aHATHA JIEKIIHOHHOTO THMAa (JICKIIMM W WHBIC ydYeOHBbIC 3aHATHS,
npeaycMaTpuBaloIlie MPEeUMYIIECTBEHHYIO Iepeaady yueOHoi uHpop-
MallU{ MeIarOTUYECKUMH PaOOTHUKAMH )

3aHATHS CEMHHAPCKOr0 THMA (CEeMUHAphI, TPAKTHYCCKUE 3aHSTHS,
MPAKTUKYMBI, JIA0OpaTOpHBIC PabOTHI, KOJJIOKBUYMBI M MHBIC aHAJIOTHY-
HBIC 3aHATHS)

10

CamocrosiTesibHasi padora o0y4alIIMXCA M KOHTaKTHasi padora,
BKJIIOYAIOLIAsl TPYNIOBbIE KOHCYJIbTALMH, WHAWBHUIYAIbHYIO palboTy
06yqa101u1/1xc;1 C IMpenoaaBaTCiIIMu (B TOM YHCJIC UHAUBUAYAJIbHBIC KOH-
CylbTalluM); B3aUMOJEHCTBME B DJICKTPOHHOH MH(OPMAIMOHHO-
00pa3oBaTeNbHOMN Cpefie By3a

156

[IpomesxyTounas arrectanus oOydyaromuxcs — JK3aMeH

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHUPOBaHHOE 10 TemaM (pa3je-
JIaM) € YKa3aHHeM OTBEJeHHOI0 Ha HUX KOJINYeCTBA aKaJleMUYeCKNX YaCOB U BH/I0B

y4eOHOi padoThl

Tabnuna 3 — CTpykTypa U coAepKaHue TUCITUTUINHBI (MOJIYIIS)

Bunsl yueOHoM paboThI, BKIIIOYAsk caMo-
CTOSITENIBHYIO padOTy 00yJaronuxcs u
TPYAOEMKOCTh (B Hacax)

Konrakthas pabora npenoga- | CPC
HaunmMeHoBaHue pa3enoB, TEM U COAEpKAHNE BaTellsl C 00yJaoUMMHUCS
marepuaia Jlexnuu | Cemunap- | JlaGopa-
CKHE TOpHbIE
(mpakTu- | 3aHATUSA
YecKue
3aHSTHUSA)

Pa3nesn 1 ABTOMATH3MPOBAHHBIN 3JIEKTPONPUBO/I METAJJIOPEKYIIUX CTAHKOB

Tema 1.1 O61ue BOnpocs! MPOSKTUPOBAHUS
3JIEKTPONPUBOJIOB IMPOU3BOJICTBEHHBIX MeXa-
HU3MOB. XapaKTEePUCTHKA IPOU3BOJCTBEHHBIX
MaliuH U MexaHu3MoB. O01mue TpeboBaHus,
IpPEIbABISEMBIC K JIEKTPOIIPUBOIY TUIIOBBIX
MEXaHHU3MOB.

TunoBwsle TEXHOJIOTHYECKUE mponeccol METall-

noobpabotku. Pacder ckopocTH, ycuaus u 4
MOIIHOCTH PE3aHUSI.

PacueT MOIIHOCTH 3JIEKTPOTPUBOIOB OCHOBHBIX

MEXaHU3MOB METAJJIOPEKYIIUX CTAHKOB. BbI- 4

Oop THUTIa JBUTATEICH.




HanmeHoBaHHE pa3/iesioB, TEM U COJICpIKaHUE
marepuasa

Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00yUJaIOUINXCS U
TPYIOEMKOCTH (B Yacax)

KonrakTHas pabora npemnoza-
BaTessl ¢ 00yJaronuMHUCS

CPC

Jlexun

Cemunap-
CKHE
(mpaktu-
yecKHe
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

Pacyer riaBHOrO NpuUBOJa MPU PAITUYHBIX
Harpyskax

2

[TocTpoenne Harpy304HOM JuarpaMMbl U OIpe-
JIeJICHUE MOILHOCTH TJIAaBHOTO MPUBOJIA U TPH-
BOJIHBIX JIBUTaTeIeil MEXaHU3MOB Io1a4. BrI-
nonanenue PI'P.

15

Crioco0b! perynmupoBaHusi CKOPOCTH AJIEKTPO-
IIPUBO/IOB OCHOBHBIX MEXaHU3MOB.

Omnpenenenue quamna3zoHa peryJinpoBaHUs IJ1aB-
HOTO JIEKTPOIPUBOAa TOKAPHOTO CTAHKA.

HccnenoBanue TMHaMUYECKUX XapaKTEPUCTHK
JIEKTPOIIPUBOAA INIABHOTO ABUKEHHS TOKApHO-
ro CTaHKa.

Pacder 351eMEHTOB CUJIOBOM YaCTH JIEKTPOIPHU-
BoJa. Beimonuenue PI'P.

17

THUIoOBBIE CUCTEMBI PETYIUPOBAHUS U OTPaHU-
YEHUs KOOPAMHAT B KOMIUIEKTHBIX JIEKTPO-
IIPUBOJAX.

Pa3znen 2 DiiekTponpuBog MeXaHU3MOB LIUKJIH

YecKoro 1eHcTBUS

Tema 2.1 Knaccuukanust mpou3BOJCTBEHHBIX
MeXaHU3MOB. TpeboBaHus, IPEAbSBIIEMBbIE K
JIEKTPONPUBOAAM MEXAaHU3MOB LIMKIMYECKOTO
NICUCTBUA.

W3ydenue xapakTepUCTUK CKOPOCTHOTO JH(Ta
B peXHMME IIyCKa U TOPMOXKEHUSI.

OmnpeneneHre TOUHOCTH OCTAHOBKH IMPOU3BOJI-
CTBEHHBIX MeXaHU3MOB. (CXeMbl aBTOMaTuye-
CKOTO PEryJMpOBaHUs MOJOKEHUS TPU TOUHOM
OCTaHOBKE.

PerynupoBanue MomeHTa (TOKA)

Pacuer nmapaMeTrpoB CHCTEMBI pETYIMPOBAHUS
CKOpOCTH 3JeKTponpuBoioB. Hactpolika pery-
naTopoB. Beimonnenue PI'P.

14

W3ydyeHne XapakTepUCTHK  3JEKTPONpPHUBOJA
CKOpPOCTHOTO JIU()Ta B PEKUME MO3UIIMOHHPO-
BaHUS.




HanmeHoBaHHE pa3/iesioB, TEM U COJICpIKaHUE
marepuasa

Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00yUJaIOUINXCS U
TPYIOEMKOCTH (B Yacax)

Konrakthas pabora npenoga- | CPC

BaTessl ¢ 00yJaronuMHUCS

Jlexun

Cemunap- | JIabopa-
CKHE TOpHbIE
(mpakTu- | 3aHATUA
yecKHe
3aHSTHUS)

TumnoBble CXeMBbI 3JICKTPOIPUBOIOB TU(HTOB

Paszpnen 3 DuieKkTponpuBoa MeXaHM3MOB

IPOKATHbLIX CTAHOB

Tema 3.1 CrpykTrypa NpOKaTHOTO MPOU3BOJ-
CTBa. XapaKTepUCTUKA MEXaHU3MOB IPOKATHO-
ro CTaHa

2

DJIEeMEHThl TE€OpUU MpoKaTku. Pacuer cocTas-
JIAOIIMUX MOMCHTA, HGOGXOI[I/IMOFO AJId IpUuBOJAa
pabourx BaJIKOB.

OCOOCHHOCTH TIOCTPOCHHS CHJIOBBIX IETel
IaBHOTO npuBoAa. CXeMbl perylInupoBaHus CO-
OTHOLIEHUSI CKOPOCTEW M BBIPABHUBAHUSI HArpy-
30K.

10

Pacuer n noctpoeHne CKOPOCTHBIX U HArpy304-
HBIX JUarpamMM 3JIEKTPONPUBOIOB paboyux Ba-
KOB JIJISl 33JTaHHOM TIPOrPaMMbl TPOKATKH.

Cucrema ymnpaBieHHs TIJIaBHBIM IIPHUBOJOM.
OCcoOCHHOCTH HACTPOWKH PETYJsATOPOB B CH-
CTeME ABYX30HHOTO PEryJIUPOBaHUSI CKOPOCTH.

Pacuer mapaMeTpoB cHCTEMBI JBYX30HHOTO pe-
T'YJIMPOBAaHUS CKOPOCTH C 3aBHCHMBIM Ociiabie-
HUeM notoka B pynkiuun D/]C aBuratens.

HccnenoBanne AMHAMUYECKHX XapaKTEPUCTHK
anekTpornpuboaa. Bemmonnenue PI'P.

10

uToro
10 JUCIMILJIMHE

4 6 156

6 BHeaynuTopHasi camocTosiTe/IbHAsI pa00Ta 00y4arOIMXCH MO JMCHUILIHHE

(Moay.J110)

[Ipy TUTaHUPOBAHUM CaMOCTOSITEIHHONW PabOTHI CTYIEHTY PEKOMEHAYETCS PYKOBOJ-
CTBOBATHCS CICAYIOIIUM pacTpe/Ie]ICHUEM YacOB Ha CAaMOCTOSTEbHYIO paboTy (Tabnwmia 4):
Tabnuna 4 — PekoMeH1yeMoe pacpe/ieIeHHe YacOB Ha CAaMOCTOSITENILHYIO padoTy

KoMnoHeHTHI caMoCTOsATEIbHOM PadoThl

KoanuecTBO 4acos

N3yueHnne TeopeTHYeCKuX pa3/iejoB JUCIIUILUIMHBI

88

7




[ToaroToBKa K 3aHATUSIM CEMHUHAPCKOTO TUTIA 12
[MonroroBka u oopmieHne pacueTHO- rpaduyecKoro 3aganus 56
Htoro 156

7 OueHoYHBIE CPEACTBA /sl IPOBEACHHUS TEKYIIero KOHTPOJISI U MPOMEKYyTO4-

HOIl aTTecTaunu 00Y4YaAIOIUXCS M0 JUCHUIUIHHE (MOYJII0)

cI)OHI[ OLCHOYHBIX CPCACTB JIsI MPOBCACHUSA TCKYLICTO KOHTPOJIA YCIICBACMOCTH U

MPOMEXYTOUYHOM arTecTauuu npeacrasieH B [Ipunoxennn 1.

ITomHBEIN KOMIIJIEKT KOHTPOJIbHBIX SaI[aHI/II\/'I HJIM UHBIX MaTCpHUaIOB, HGO6XOI[I/IMBIX JJIsL

OLICHUBAHUS PE3YyNIbTAaTOB OOYYEHUs 1O JUCHUIUIMHE (MOAYIIO), MPAKTUKE XPAHUTCS Ha Ka-
denpe-pa3zpadboTunke B OyMa)kHOM U 3JICKTPOHHOM BH/IE.

8 IlepeyeHb OCHOBHOH M JAONOJHHUTEIbHOW y4eOHOW JUTepaTypbl, HEOOXOAMMOM IS
OCBOEHMS IMCHUILIMHBI (MOAYJIs1)

1

8.1 OcHoBHas JuTEepaTypa

ABTOMAaTU3UPOBAHHBIA JJIEKTPONPUBO ITPOMBIIINICHHBIX YCTaHOBOK/YYeOHOE MOCo-
oue mst By3oB Ilon pen. I'.b.Onumenko. 520c. -M.: U3n-Bo PACXH, 2001

benos, M. II. ABTOMaTH3MPOBAHHBIA 3JIEKTPONPUBOJ THUIIOBBIX MPOU3BOJICTBEHHBIX
MEXaHU3MOB M TexHoJiorndeckux kKomiaekcos / M. I1. benos, B. A. Hosukos, JI. H.
Paccynos. — M.: ACADEMA, 2004. — 576c.

Muxaiinos, O.I1. ABTOMaTU3MpOBaHHBIN AJIEKTPONPUBO CTAHKOB M IPOMBIIIIEHHBIX
po6otoB: yuebnuk st By3oB / O.I1. Muxaiinos. — M.: Mammnaoctpoenue, 1990. — 340
c.

8.2 JlonotHUTeIbHAS JTUTEpaTypa

Onumienko, I'.b. Dnexrpuueckuit npuBon/ YueOHuk. 2-¢ usf., crep. 288c. - M.: Axa-
nemus, 2008 (103k3.)

['opsiue BO., [eproxkkosa H.E., Cy3nopd B.. ABromaruzanus npoiiec-
coB MeTautoo0paboTku./ Yueonoe nmocodue. Uzn. KHAT'TY, 2001.
Unbuackuii, H.®. DaeKTpompuBOA: SHEPro- U pecypcocOepekeHHeE:
yue0. [locoOue nns crya. Beicul. y4ue6. 3aBenenuit / H.®@. Unbunckuid. —
M.: U3narensckuii neHTp Axkanemus», 2008. — 208 c.

8.3 Meroauyeckue yka3aHusi AJsi 00y4alOUIUXCHA MO OCBOCHHMIO IHMCIH-
IUTAHBI (MOYJIS1)
1) Cucremsl 35eKTponpuBoAa OOLIEr0 Ha3HAUEHUS | METOJIUYECKUE YKa3aHUs K Kypco-

Boii pabote /coct. : H.E. [leproxkkoBa, B.®. I'opsiueB.- Komcomonbsck-Ha- Amype : PI'BOY
BIIO “KHAT'TY”, 2015.- 32c.




2) HeproxxkkoBa H.E., ['opsiueB B.®D. ABToOMaTH3upOBaHHBIN JIEKTPONPUBO]] TUIIOBBIX MTPOU3-
BOJICTBEHHBIX MEXaHU3MOB. YdeOHoe mocobme.- Komcomomnbck —Ha- Amype : [OYBIIO
“KrAI'TY”, 2004.

8.4 CoBpeMeHHble npodeccHOHAIbHbIE 0a3bl JAHHBIX M MH(OPMALHOH-
Hble CIIPAaBOYHBbIE CHCTEMBI, HCNOJIb3yeMble IPH OCYIIeCTBJIEHHU 00-
Pa30BaTeIbHOIO NMpoecca Mo JMCIUIIHHE

1) DnekrponHO-6UGIHOTEUHAS cucreMa ZNANIUM.COM-
http://www.znanium.com

2) DnexkTponHo-0uOIMoTeuHast cuctema IPRbooks- http://www.iprbookshop.ru
3) Nudopmanmonno-cipaBoyHas cucreMa “KoHcynbTaHT TuIROC”™

8.5 Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM
cetu «UHTEpHET» (1as1€e — ceTh «HTEepHET»), He00OXO0TUMBIX
JJIS1 OCBOEHMS TV CHUILTHHBI (MOXYJIA)

1) Ilxoxna mns snexrpuka / http://electricalschool.info/elprivod/.

2) YacTOTHO-peryIMpyeMblii aCHHXPOHHBIH 3JIEKTPONPHUBOA - KypC JIEeKIud /
http://www.electrolibrary.info/58-chastotno-reguliruemyy-asinhronnyy-
elektroprivod-kurs-lekciy.html

3) Ilporpammuoe obecniedueHue: TekcToBbli peaaktop Microsoft Word.

8.6 JInueH3noHHOEe W CBOOOJAHO pacnpocTpaHsieMoe NMporpamMMHoe obec-
nevyeHue, MCHOJb3yeMOe MNPH OCYLIECTBJEHHH 00pPa30BaTeIbHOI0
npouecca no AUCHHUILIMHE

Ta6muia 7 — [lepedeHn UCMOIB3yeMOro MPOrpaMMHOTO 00ECTICYCHUS

Haumenosanue [10 PexkBM3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium | JInnensuonnsiit qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoyiHasi JMUIIEH3MS, YCIOBHS HCIOJIb30BAHUS IO CCHUI-

ke: https://www.openoffice.org/license.html

MaremaTtnueckuii  penakrop | CepBucHblii KOHTpakT #2A 1820328, mM11eH3MOHHBIMKITIOY,
MathCad noroBop Nel06-A9120 ot 27.11.2012

9 OpraHu3auMoOHHO-NIeAArOrHYecKHue yCJa0BUs

Opranuzanus 00pa30BaTENILHOTO MPOLECCa PErIaMEHTHPYETCsl y4EOHBIM IJIAHOM U
pacriicaHueM y4eOHBIX 3aHATHI. S3bIk 00yueHus (mpenomaBaHusl) - pycckuid. [[ist Bcex BH-
JIOB ayJUTOPHBIX 3aHATHI aKaJeMUYECKHI 4ac yCTaHaBIMBAETCS MPOJOJIKHUTEIBHOCTBIO 45
MUHYT.


http://www.iprbookshop.ru/
http://electricalschool.info/elprivod/
https://www.openoffice.org/license.html

[Ipu dopmupoBaHuK CBOEH WHIWBUIYAIBHOW 00pa30BaTEIbHONW TPACKTOpUHM 00ydYa-
IOH_[I/II\/'IC}I HMCECT MpPaBO Ha NCPE3a4CT COOTBCTCTBYHOIUX AUCHUILIIMH U Hpoq)eCCHOHaHBHBIX
MOJyJIei, OCBOCHHBIX B MpOIECCE MPEIIIECCTBYIONMIET0 OOYyYeHHs, KOTOPBIH OCBOOOXKIAET
oOyJaromierocsi 0T He0OX0IMMOCTH UX MIOBTOPHOTO OCBOCHHSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHblil npoliecc Mpu NpenojaBaHiK Kypca OCHOBBIBAETCS HA MCIOJIb30BAHUU Tpa-
JMIMOHHBIX, MHHOBAIMOHHBIX M MH(POPMAIIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJMOrud. Tpamu-
IIUOHHBIE 00pa30BaTeNbHbIC TEXHOJIOTHU MPECTABICHBI JICKIUAMU U CEMUHAPCKUMH (ITPaK-
THUYECKMMH) 3aHATHAMHU. VIHHOBaIlMOHHBIE 00pa3oBaTeNIbHBIE TEXHOJOTUH HMCHOJNB3YIOTCS B
BUJIC IIMPOKOTO NMPUMEHEHHs aKTUBHBIX U MHTEPAKTUBHBIX (popM mpoBeneHus 3anaTuil. Mu-
dopmaroHHbIe 00pa30BaTENbHBIC TEXHOJIOTHH PEATU3YIOTCS TyTeM aKTUBH3AIUU CAMOCTOS-
TEJIbHOM pabOoThI CTYJCHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cperie.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN Kypc HpEeAroiaraeT CUCTEMAaTU3MPOBAHHOE M3JI0KEHHUE OCHOBHBIX BO-
MIPOCOB Y4eOHOTO IJIaHa.

Ha nepBoii nekuuu jektop 00s3aH NPeaynpeauTh CTYyJCHTOB, IPUMEHUTENFHO K Ka-
KoMy 0a30BOMY Y4eOHHKY (y4eOHHKaM, yaeOHBIM TTOCOOMAM) OyIeT MPOUnTaH Kypc.

JleKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMA 00beM mHpopManuu u obecreyu-
BaTh OoJiee TIIyOOKOE€ MOHMMaHHUE y4eOHBIX BOIPOCOB MPH 3HAYMTEIHHO MEHBIIEH 3aTpare
BpPEMEHH, YeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOATEIbHOE U3yUYCHHE MaTe-
puana.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHapckue 3aHATHS MPEACTABISIOT COOON AEeTaTn3aIiio JEKIIHOHHOTO TeOpeTHYIe-
CKOT0 MaTepualia, MPOBOAATCS B LEJSIX 3aKPEIUICHHS Kypca M OXBaThIBAIOT BCE OCHOBHBIC
pas3zaenbl.

OcHoBHOI (hopMOIT TIPOBEACHHUS CEMHHAPOB SIBISIETCS OOCYXKIEHHE HamOoJiee IMpo-
OJIEMHBIX U CJIOXKHBIX BOIIPOCOB IO OTJEIBHBIM TEMaM, a Takke pa30op MpUMEpOB U CUTYya-
Uil B ayUTOPHBIX YCIOBHIX. B 00s3aHHOCTH TpernofaBaTeist BXOIAT: OKa3aHUE METOAHYE-
CKOH MMOMOIIHU U KOHCYJIBTUPOBAHUC CTYACHTOB IO COOTBCTCTBYIOIIUM TCMaM Kypca.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSTHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBCTLI HA BOIIPOCHI, IPpCJIaracMbIC MpCIoAaBaTCIICM;

- y4acTHe B IUCKYCCHSX;

- BBIITOJIHCHHUC MMPOCKTHLIX U MHBIX BaHaHHﬁ;

- ACCUCTUPOBAHUC NIPLCIIOAABATCIIIO B IPOBCACHUN 3QHSITUH.

OTBeT HODKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOXKHBIM, COJIEP-
JKaTb CCHIJIKM HA UCTOYHHUKU.

JIoKJaibl ¥ OTIIIOHMPOBAHUE JOKJIAIOB MIPOBEPSIIOT CTENCHD BIIAJCHUS TEOPETUICCKUM
MaTepuaIoM, a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.
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OneHnBaHue 3aaHUl, BBIIOJIHEHHBIX HAa CEMHUHAPCKOM 3aHSTHUHU, BXOAUT B HAKOII-
JICHHYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4YarOMXCs M0 JUCHUIINHE (MOYJII0)

CamocrodrenbHas paboTa CTYICHTOB — 3TO MPOLIECC aKTUBHOTO, IIeJICHANPABICHHOTO
IpUOOPETEHNS CTYJJICHTOM HOBBIX 3HAaHUI, yMEHHI 03 HEMOCPEICTBEHHOTO y4acTHsl IIPero-
JlaBaTesl, XapakTepU3yIOIMiCs MPEeIMETHOM HAapaBICHHOCTHIO, 3(()EKTUBHBIM KOHTPOJIEM
U OLICHKOW PEe3yJIbTaTOB AEATEIbHOCTH 00yYaroIerocs.

Lenu camocTosATENTHHON pabOTHI:

- CHCTEMaTU3alus U 3aKPEIJICHUE MOITYYCHHBIX TEOPETUYCCKUX 3HAHUM W IpaKTHYe-
CKMX YMEHUH CTYJICHTOB;

- yri1y0OJieHre U pacIiipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHHE YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CIPAaBOYHYIO TOKYMEHTa-
LU0, CIICLIMAIIBHYIO JINTEPATYPY;

- pa3BHUTHE MO3HABATEIbHBIX CHOCOOHOCTEH, aKTMBHOCTH CTYIEHTOB, OTBETCTBEHHO-
CTH M OPTaHU30BaHHOCTH;

- opMHpOBaHUE CAMOCTOSATEIILHOCTH MBILIUIEHUS, TBOPUYECKONW MHUIIMATUBBI, CIIOCO0-
HOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpEalIn3allly;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXET OCYHIECTBISATHCS MHAMBUAYAJIBHO WJIM TIPYyNIaMu
CTYZICHTOB B 3aBUCUMOCTH OT IIeJIH, 00BbeMa, YPOBHS CIIO)KHOCTH, KOHKPETHOM TEMAaTHKH.

TexHonorus opraHu3aluy CaMOCTOSTENLHON PaOOThl CTYJ€HTOB BKIIIOYAET UCIIONIb30-
BaHME NH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHON CAaMOCTOATEIbHON pabOThI CTY/ICHTOB MOKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (hopme.

CTyneHThl JOKHBI MOAXOAUTh K CAMOCTOSITENIbHOW paboTe Kak K HauBaXKHEHUIIEMY
CPEACTBY 3aKpEIUICHHs] M Pa3BUTHUSl TEOPETUUECKUX 3HAHMI, BHIPAOOTKE €IMHCTBA B3IJISJIOB
Ha OT/EJbHBIE BOIIPOCHI Kypca, MPHUOOPETEHUs ONpPENETICHHBIX HABBIKOB M MCIOJb30BaHUS
npodecCHOHATBLHOMN JINTEPaTyphI.

9.5 MeToanuyeckne yKazaHus 1/ 00y4AIOMIMXCS M0 OCBOEHHUIO U CIIUTIINHbI

[Tpu u3yyeHNH AUCUMIUIMHBI 00YYalOIUMCS LEIeCO00pa3HO BBIMOIHATE CICAYIOIINE
PEKOMEHIALINHU:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECKHU.

2. [locne uzydeHus kakoro-aubo pasjena 1no y4eOHMKY MM KOHCIIEKTHBIM MaTepHa-
JilaM pCKOMCHAYCTCA MO MaMATU BOCIIPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCACICHUA, TOHATUA
paznena.

3. Ocoboe BHUMAHUE CIIEYET yACTUTh BBHIMOJTHCHUIO OTYETOB IO MPAKTUYECKUM 3a-
HATHUSAM U UHJIMBUyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAaMOCTOSTEIbHYIO paboTy.

4. Bcst TeMaTrKa BOMPOCOB, U3y4aeMbIX CaMOCTOSITENIbHO, 33JIa€TCs Ha JEKLUSIX Tpe-
nonasareneM. VM ke JaroTcsi ICTOYHUKY (B IEPBYIO O4epeab BHOBb U3JJaHHBIC B MTEPHOIUYE-
CKOM Hay4HOH nuTeparype) Uit Oojiee NETaTbHOTO MOHUMAHHUS BOIPOCOB, O3BYYECHHBIX Ha
JICKIUH.

[Tpu camocTosTeTHbHON TPOPAOOTKE Kypca 00yUJaIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpEeAETCHUS U (PaKThI;

- HOBTOPUTH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKITMOHHOM 3aHATUH MAaTCPpUAl U JOIMOJIHUTDH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JIUTEPaTyphI;
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- U3Y4YUTh PEKOMEHJOBAaHHYIO JIMTEPATypy, COCTABIIATh TE3HMCHI, aHHOTAMU U KOH-
CIEKTHI HanOoJjee BaXKHBIX MOMEHTOB;

- CAMOCTOSTEIBHO BBINOJIHATH 3a/1aHNS, AHAIOTMYHBIE TIPEIJIaracMbIM HA 3aHATHAX;

- UCTIOJIB30BATh JJISl CAMOIPOBEPKU MaTepHajbl GOH/A OLIEHOUYHBIX CPE/ICTB.

10 Onucanue maTepuajibHO-TEXHUYECKOTr0 o0ecneyeHusl, He00X0IUMOro sl
OCylIeCTBJICHNS 00Pa30BaTeILHOIO MPOoLecca MO0 JMCUUILIHHE (MOIYJII0)

10.1 YuyeOHo-1200paTOpHOE 000PYIO0BAHUE
Tabnuna 6 — [lepeuenb 000pynOBaHus 1a00paTOpUU

HaumenoBanue aynuropuu

(naGopatopun) Hcnonp3zyemoe o0opymoBaHue

Aynuropust

202/3 JlaGopatopuss OBM u BbI- | [lepcoHanbHbIe KOMITBIOTEPHI
YUCIUTEIbHBIX  IPOMBIII-
JICHHBIX CETEU

10.2 TexHu4eckue M 31eKTPOHHbIE CPeACTBA 00y4eHH
OTCyTCTBYIOT
11 Hnble cBefeHusA

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMIl ¢ OrpAaHUY€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHME TUCHUIUIMHBI 00YYalOUIMMUCS C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710PO-
BbsI MOXKET OBITh OPraHW30BaHO KaK COBMECTHO C APYTUMHU OOY4alOIIMMUCS, TaK U B OTAEIb-
HBIX rpynnax. [IpeanonaraioTcsi crenuanbHble YCIOBUS AJs MONydeHHs] oOpa3oBaHusi 00y-
YaOIIMMHUCS ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBSI.

[Ipodeccopcko-nenarornyeckuit COCTaB 3HAKOMHUTCS C MICUXO0JIOTO-
(U3UOTOTHUECKUMHI OCOOEHHOCTSMH O0yYaroIuXCcsi MHBAJIUAOB U JIUI C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbSl, MHJWBHUIYaJbHBIMU IpOorpaMMamMi peaOuIuTallii WHBAIHIIOB
(mpu Haymuum). [Ipn HEOOXOIUMOCTH OCYILECTBIIACTCS JOMOJHUTENbHAS MOJAEPIKKA TPEro-
JaBaHUSl THIOTOPAaMH, NICUXOJIOTaMHU, COLIMAIbHBIMUA PaOOTHUKAaMU, MPOIIEIIIMMH TOATOTOB-
KY aCCUCTEHTaMH.

B cooTBercTBHM ¢ MeTOmMUYECKMMH pekoMeHaanusIMu MuHoOpHayku PO (ytB. 8 an-
penst 2014 r. N AK-44/05BH) B Kypce IpernoiaraeTcsi HCIoiIb30BaTh COLMAIBHO-aKTUBHBIC U
pedraexcuBHbIE METObI 0O0yUEHHUs, TEXHOJOTUU COIIMOKYIbTYPHON peabMIUTAllMU C IIeNIbIO
OKa3aHHs IIOMOIIM B YCTAHOBJIEHUH IIOJHOLIEHHBIX MEKINYHOCTHBIX OTHOUIEHUH C IPYyrUMHU
CTYJIEHTaMH, CO3JaHUH KOM(OPTHOIO MCUXOJIOTHYECKOro KiuMaTa B CTYACHUYECKOM rpymie.
[Ton6op u pazpaboTka y4eOHBIX MaTEPUATIOB IPOU3BOISATCS C YUETOM MPEAOCTABICHUS MaTe-
puana B pa3auyYHbIX (popMmax: ayauanbHOW, BU3YalIbHOM, C HCIIOJIb30BAHUEM CIEIUANbHBIX
TEXHUYECKUX CPEJICTB U NH(POPMAIIMOHHBIX CUCTEM.

OcBoenue aucuuminHebl auiamMu ¢ OB3 ocymiecTBisieTcs ¢ UCMOIb30BAHUEM CPENICTB
o0y4yeHHs OOIIEero U CIEeMUATbHOr0 HazHaueHHs! (IEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOJb-

12




30BaHMs). MaTepralbHO-TEXHUYECKOE OO0ECTICUCHHE MPEAyCMaTPUBAET MPHUCITIOCOOTICHUE
aynuTopuil K Hyxkaam aun ¢ OB3.

dopma mpoBeICHUS aTTECTAUU Uil CTYACHTOB-WHBAIHM/OB YCTaHABIMBACTCS C y4e-
TOM MHIUBHIYaJIbHBIX Tcuxoduindecknx ocodbennocreil. J[ns crynentoB ¢ OB3 mpenycmat-
puBaetcs JoCTymHas (hopMa MpeT0CTaBICHHS 3aJaHHIi OIIEHOYHBIX CPEICTB, & HMEHHO:

- B TMEYaTHOM WM DJICKTPOHHOM Qopme (AN IUI C HAPYIICHUSMH OIOPHO-
JIBUTATEILHOTO ammapara);

- B MEYaTHOM (QopMe WM 3JICKTPOHHOU (PopMe ¢ yBETHMUEHHBIM IIPHUPTOM M KOH-
TPACTHOCTBIO (JJIS JIUI] C HAPYIIICHUSIMU CITyXa, PeUH, 3pCHHUS ),

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJaHus BCIYX (JUIs1 JIUI] C HAPYIICHUSIMU 3PEHU).

CryneHTaM ¢ MHBAIMAHOCTBIO YBEITMYMBACTCSI BPEMsI Ha ITOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpHBaeTCsl JOCTyMHas (opma mpeno-
CTaBJICHHsI OTBETOB Ha 3aJ[aHUs, 2 UMEHHO:

- MUCBMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUII C HapyIIe-
HUSMH CITyXa, PeUn);

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHMAHTOB C MCIOJIB30BAHUEM YCIYTI aCCHCTEHTA
(TS THIT ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEIHHOTO aIllapara);

- YCTHO (7151 JTUI] ¢ HAPYIICHUSIMH 3pEHHSI, OTIOPHO-ABUTaTEIbHOTO armapara).

[Tpu HEoOXOAMMOCTH Il 00YUYAIOMIUXCSI ¢ MHBATHIHOCTBHIO TPOIIEypa OICHHBAHUS
pe3yabTaTOB 00YUYEHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J ONEHOYHbLIX CPEACTB

o ATMCIMIIJIMHE

«3.]IeKTp0HpI/IBO,Z[ THIIOBBIX MEXaHU3MOB»

Hanpasnenne noarotoBku

13.03.02 DnexTposHepreTuka U JIEKTPO-
TEXHHUKa

Hanpasnennocts (mpo¢uib) 00pa3zoBaTeiabHOH | DIEKTPONPHUBO U aBTOMATHKA

HPOTPaMMBI
KBanudukanus BeITYCKHUKA Bakanasp
I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY) 2021

®opma o0yueHHs

3aouHas Gopma

TexHomorust 00yueHus

TpaguunonHas

Kypc

Cemectp

TpynoemkocTs, 3.¢.

4

8

5

Bun npomexyTo4Hou arre-

cTauuu

ObecneunBarolee NoapasieieHue

DK3aMeH

Kadenpa «3nexTponpuBoa 1 aBTOMaTH3aIMs TPOMBIIIICH-

HBIX YCTAHOBOK
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1 IlepeyeHb NIAHUPYEMBbIX Pe3yJbTATOB 00YUYEeHHS M0 AUCUHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIeTeH M i

Tabmuna 1 — KoMneTeHIMN  HHIUKATOPHI UX TOCTHXKEHUS

Kox o ®I'0OC

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCLUILINHE

[IpodeccnonanpHbIC

ITK-1 CrocoOHOCTE
IPOBOIUTH 00CIIe-
JIOBaHUs 000py/10-
BaHUs 00BEKTOB
npodeCcCHOHATbHON
JIeATEIIbHOCTU

ITIK-1.1 3HaTh METOAMKH OTpeesne-

HUS XapaKTEPUCTUK aBTOMATU3UPO-

BaHHBIX JJICKTPOIIPUBOIOB IPHU pa3-
JMYHBIX pEeKUMaX pabOThI

3HaTh OCHOBHBIC XapaKTEPUCTH-

KW THUITIOBBIX 3HeKTpOHpI/IBO,Z[OB,
YYHUTHIBAIOIINE OCOOCHHOCTH
TEXHOJOTHYECKHUX MPOIIECCOB

[TIK-1.2 YmeTh onpenensTe napa-
METPBHI JIEKTPOOOOPYAOBAHHUS IPU
Pa3IMYHBIX peKUMax paboThI CO-
TJIaCHO TpGGOBaHI/IHM TEXHHUYCCKOI'O
3a/laHus

YMeTb BBINOTHATH aHAIU3 U
CHUHTE3 CCTEM aBTOMAaTHYECKO-
r0 YIpPaBJICHUS TUIIOBBIMH 3JICK-
TPOIPUBOIAMU

I1K-1.3 BnageTh HaBBEIKAMHU COCTaB-
JICHUA OTUCTA I10 pe3yanaTaM BbI-
MOJIHEHHOT'O 00C/IE0BaHUS DJIEK-
TPOOOOPYAOBAHUS

Bnaners HaBbIKamMu pa3pabOTKu
TEXHUYECKOHN TOKYMEHTAIINH B
COOTBETCTBUH CO CTaHAAPTAMH
Ha OCHOBAHUH BBIITOJHEHHOT'O
o0crenoBaHus IEMEHTOB MIPO-

MBIIIJICHHBIX JIEKTPOIIPUBO/IOB

Tabmuua 2 — [Taciopt ¢oHIa OIIEHOYHBIX CPEICTB

KonTtpoaunpyembie ®opmupyemas | HaumeHoBanue

pa3aeibl (TeMbl) KOMIIETEHIIUA | OLICHOYHOI'0 IToxa3zaTeu oneHKH

AUCHUTLINHBI cpelcTBa

Paznen 1-2 IK-1 JlabopaTopupie | ApryMEHTUPOBAHHOCTH OT-
paboThI BETOB

Pazgen 1-3 IK-1 Bompocsr k k- | [TonmHOTa W TpaBHIIBHOCTH
3aMCHY OTBCTOB Ha BOIIPOCEL

Pazgen 1-3 IK-1 KypcoBoit mpo- | [TonHOTa M mpaBHIIBHOCTH
KT BBITIOJIHCEHUSA 3aJaHUs

2 Meroauyeckue MaTepuaJibl, ONpeaeaaolmue Npoueaypbl OlleHUBAHUSA 3HAHMUH,
YMEHHi, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTepHu3yolme npouecc (popmMu-
POBaHUS KOMIIETEHIU

MeToaudeckiue MaTepHalibl, ONPEICSNISIONINe MPOLEAYpPhl OIICHUBAHMS 3HAHHM, yMme-
HUH, HaBBIKOB U (MJIM) OIBITa JACSITCILHOCTH, IIPEICTABICHBI B BUAC TEXHOJIOTHYCCKON KapThI
JUCIUTIIMHEI (Tabnuia 3).
Tabmuma 3 — TexHosornueckas Kapra
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Haumenosna-

Cpoku Ikana
HHE Kpurtepun
OII€HOYHOI 0 BeIme.I- OnCHHBA- OlleHUBAHMS
HEHUsl HUA
cpeacTBa
8 cemectp
Ilpomesrcymounas ammecmauusn ¢ ghopme IK3amena
1 JlaboparopHas | B TeueHue | 5 OawioB | 5 0amioB — CTYJAEHT MOKa3all OTIUYHBIC HABBI-
pabora 1 ceMmecTpa KU IPUMEHEHUS MOJYYEHHBIX 3HAHUI U yMe-
HUH TIpU pelIeHN MPoPeCcCHOHANBHBIX 3a/1a4 B
pamMKax YCBOGHHOI'O yueOHOro MaTepuara.
4 Gana — CTyJEHT MOKa3aJl XOPOIIUE HABBIKH
2 JlabopaTtopHast | B TeueHue |5 OajioB | IPUMEHEHUS MOIYYEHHBIX 3HAHUN U YMEHUI
pabota 2 cemecTpa MIpH pelIeHUH TPOo(heCCHOHATBHBIX 337124 B
pamMKax YCBOGHHOI'O yueOHOro MaTepuara.
3 Gayma — CTYJEHT MMOoKa3all yIoBIIe-
TBOPUTEIHHOE BIIaJICHUE HAaBbIKaMU MPUMEHe-
3 JlaGoparopHasi | B TeueHHe | 5 GautoB | HUS MMOJYYCHHBIX 3HAHWUM U YMEHUH IIPU pe-
pabora 3 cemecTpa HIeHUH MTPo(ecCHOHANBHBIX 3a/1a4 B paMKax
YCBOEHHOT'0 y4eOHOro MaTepHara.
4 | Ilpaktuueckoe | B TedeHue |5 Gammop | 2 Oamia — CTYIEHT NPOJIEMOHCTPUPOBAI HE/IO-
3aJaHuE 1 ceMecTpa CTaTOYHBIN YPOBCHb BJIaJICHUA YMCHUSAMU U
HaBbIKaMU IPU pelIeHUu NpodecCHOHATbHBIX
5 [IpakTuueckoe | B TeueHue | S5 OGaymoB
3a/1a4 B paMKax YCBOSCHHOTO y4eOHOro Mare-
3a/1aHue 2 cemecTpa pHaa.
Texyumuii KOHTposIb: | - 25 GayoB
ceccust 50-cTyneHT BiaseeT 3HAaHUSAMU B IIOJIHOM 00b-
DK3aMeH eMe;,CaMOCTOATEIbHO, JIOTUYECKH MOCie/10Ba-
TEIHHO W UCUEPIBIBAIOINIE OTBEYAET Ha IO-
CTaBJICHHBIE BOIIPOCHI;
40-cTyneHT BlaJieeT 3HAHUSMHU MTOYTH B TOJI-
HOM 00BeMe (MMEIOTCsI POOEITBI TOJIBKO B HE-
KOTOPBIX, 0COOCHHO CIIOKHBIX pa3zeliax); He
JIOMTYCKAeT BMECTE C TEM CEPhE3HBIX OIIN-00K
B OTBETAaX;
30- cTyeHT BiajeeT TOIBKO 0053aTebHBIM
MUHUMYMOM TIO TUCITUTUINHE;
0 - cTyaeHT He ocBOWJI 0053aTEHHOIO MUHU-
MyMa 3HaHHH, He ClIOCOOEH OTBETUTH Ha TI0-
CTaBJICHHBIM BOMIPOC.
[TpomesxyTouHas 50
aTTecranus
HUTOI'O: 75
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Haumenosa-
Cpoku Ikana

HHE Kpurtepun
BBIIOJI- OLICHHBAa-

OLICHOYHOT0 OLICHUBAHUS
HEeHUs HUSA

CpeACTBa

Kpurtepnu oneHku pe3y1bTaToB 00y4eHus 110 AMCHHUILINHE:

0 — 64 % OT MakCHUMaIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTATOY-
HBIH YPOBEHB /17151 IPOMEXKYTOYHOH aTTECTAllMH 110 TUCLUILINHE);

65 — 74 % OoT MaKCUMaJIbHO BO3MOYKHOW CYMMBI 0aJIJIOB — «yIOBJIIETBOPUTEIHHO» (ITOPOTOBBHIH,
MUHHMAJIbHBIA YPOBEHb ),

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);

85 — 100 % oT MakKcuMaIbHO BO3MOKHON CYMMBI 0aJlJIOB — «OTJIMYHOY (BBICOKUN, MaKCUMAaJlb-
HBIM YpOBEHB)

SAJAHUA U TEKYIIEI'O KOHTPOJIA
SAIUTA JJABOPATOPHBIX PABOT

JlaGopatopHas padota 1. Mccredosanue Ounamuyeckux Xapakmepucmux 21eKmponpusood
2NIABHO20 OBUNCEHUS MOKAPHO20 CIMAHKA

1. B yeM 0cOOEHHOCTH PEeryIUpyeMOro 3JIEKTPOIPHBO/A INIABHOTO JBMXKEHUS ?
2. MOXHO 1 IPUMEHSTh BBICOKOMOMEHTHBIN JBUTATENb B MPUBOJE IIABHOTO JABIKE-
HUsI?
3. Kakas cBs3b CyliecTByeT MEXy )KECTKOCThIO MEXaHUYECKUX XapaKTEPUCTHK U AHa-
Ma30HOM PETyJIMPOBAHUS CKOPOCTH TPUBOAA?
4. Jlns 4ero B peryJiMpyeMoM 3JIEKTPOIPUBOIE CTAHKOB BBEJCHA OTpULIaTeIbHast 00paTt-
Hasl CBSI3b 10 CKOpOCTU?
5. Kak BBIIOJHSIOT HACTPOUKY PETYIISATOPA HA TEXHUYECKUN ONTUMYM?
6. Kaxk perynmupyroT CKOPOCTh 3JIEKTPOIBUTATENSI TOCTOSSHHOTO TOKA C IIOCTOSTHHBIM J10-
MYCTUMBIM MOMEHTOM U MOCTOSIHHON JOMYCTUMOM CKOPOCTHIO?
JlaGopatopHas pabota 2. M3yuenue xapakmepucmux 371eKmponpueood CKOpoCmHo2o 1ugpma
8 pedicume nycKa u mopmodceHus

B ueM 0COOEHHOCTH PETyIMpyeMOTO JIEKTPOIIPUBOAa JTU(PTOB?

B uewm 3akmtouaercs paznuuue snektpornpuosa c [1- u I[IU- perynstopoB ckopoctu?
KakoBbl OCHOBHBIE TOMTYIIEHUS TTPU CTAHJAPTHBIX HACTPOMKAX PEryIITOPOB?

Kakue moka3zaTenu kauecTBa peryinpoBaHus 00ecieunBaeT HaCTPOIKa peryisaTopa
CKOPOCTH HAa CAMMETPHUYHBIA ONITUMYM?

5. Kakyto QyHKIIHIO B CHCTEME PETYTHPOBAHUS CKOPOCTH BBITIONHSET 33aTYNK UHTEH-
CUBHOCTH?

N S

JlaGopaTopHas pabota 3. M3yuenue xapaxmepucmux 31eKmponpueooa CKOpoCmHoz2o augma
8 pedicume nO3UYUOHUPOBAHUS

1. KaxoBbI XapakTepHble 0COOCHHOCTH CHCTEM MOTYMHEHHOTO PEeryIupOBaHUs?
2. Kak BBITIOJHSAIOT HACTPOHKY PETYNIATOpPa CKOPOCTH Ha CHMMETPUYHBIN ONITUMYM?
3. Kakwue ocnoxxnenus BozHuKaroT rnpu npumenenuu [1/1- u [TN/I- pe-
TyJISITOPOB?
4. Kakue JaT4rKy MOJOXKEHUS IPUMEHSIOT B TO3UIIUOHHOM 3JIEKTPONPUBOIE?
5. Kakue koppekTupyromme o0paTHbie CBSI31 BBOJIAT B PETYIUPYEMBIN IEKTPOIPUBOT?
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[Ipaktrueckoe 3aganue 1 PacueT rmaBHOro npuBoa NPy pa3IMuHbIX Harpy3Kax.

[IpakTnueckoe 3aganue 2 PacueT mapaMeTpoB CUCTEMBI IBYX30HHOTO PETYJIMPOBAHUS CKOPO-
CTH C 3aBHCHMBIM ociabneHuem nmotoka B pynkuu IJC npurare-
TSl

TEMATHUKA, COAEP’KAHUE PACYHETHO-TPOUYECKOI'O 3AJIAHUA

B kauectBe TeM PI'P mpensararoTcst TeMbI 110 TPOEKTUPOBAHUIO COBPEMEHHBIX
ABTOMATU3UPOBAHHBIX JIEKTPOIIPUBOIOB OCHOBHBIX MEXaHU3MOB METAIIOPEKYIIIMX CTAHKOB.
[ToscuuTensHas 3anucka PI'P nomkHa copepkaTh ciaeayronme pa3aeibl:

1) 3ananue

2) BBE/ICHHE;

3) TexHUYECKas XapaKTEePUCTHKA METAIIOPEKYIIETO CTaHKA, PEKUMBI 00padOTKH;

4) popmynupoBaHue TpeOOBaAHUH, IPEIBABISIEMBIX K AJICKTPOIPHUBOTY MEXaHU3MA;

5) pac4eT u BEIOOP MOIIIHOCTH JIEKTPOIBUTATEIIS;

6) TEXHUKO-DPKOHOMHYECKOE 00OCHOBAHHE M BHIOOP CHCTEMBI DJIEKTPOIIPHUBO/IA;

7) pacdeT u BEIOOD JIEMEHTOB CUCTEMBI DJIEKTPOIIPUBO/IA;

8) pacdeT u UCClIeJOBaHHE CUCTEMbI aBTOMATUYECKOTO PETYJIUPOBAHUS CKOPOCTH;

8.1) pacueT mapamMeTpoOB CUCTEMBI PEryJIMPOBAaHUS, HACTPOUKA PETYIISITOPOB;

8.2) ucciiejoBaHNE JMHAMUYECKUX XapaKTEPUCTUK CUCTEMBI PETYJINPOBAHMUS,

9) pazpaboTka QyHKIIMOHAIBHOW CXEMBI YIIPABICHUS 3JIEKTPOIPUBOIOM;

10) 3axiro4eHme;

11) 6ubanorpaduueckuii CIUCOK OCHOBHBIX HCTOYHHUKOB.

PI'P BeITIONTHSIETCS B BUJIE pacUETHO-TIOSICHUTEIBHON 3anmucKu 00beMoM 25- 30 cTpaHuIl .
CryneHTaM BbIIa€TCs 3aJjaHUE HAa TPOSKTUPOBAHUE CUCTEM DJICKTPOMPHBOIAa OCHOBHBIX
MEXaHH3MOB METAJIOPEKYITUX CTAHKOB. J[JIs1 Ka)I0r0 3ajaHus yKa3aHa JuTeparypa,
HeoOXxoaumasi 115l IPeIBapUTEILHOTO U3YyYEHHS TEOPETUYECKOT0 MaTepralia, METOAUKU U
0COOEHHOCTH pacueTa MPOEKTUPYEMOTO JIEKTPOIIPUBO/IA.

3amanue 1

ABTOMATHYECKAasi CHCTEMA IBYX30HHOT0 PeryJHpPOBaHUS CKOPOCTH

PEBEPCHBHOTO 3JIEKTPONPHBOIA IJIABHOTO JIBUKEHHS KAPYCEJbHOI0 CTAHK

[To nanubM Tabmuibl Al pa3paboTaTh aBTOMAaTHYECKYIO CUCTEMY JIBYX30HHOTO PETyIUpPO-
BaHUs CKOPOCTH PEBEPCHBHOTO AJICKTPONPHUBO/IA IIAHIIIAWOBI TSKEIIOTO KapyCEIbHOTO CTaH-

ka/l,2,3/.

MeToanuyeckue yKazaHust
MOITHOCTB 3JEKTPOJIBUTATENIS TIIABHOTO 3JIEKTPOIPUBO/IA BBIYHCIsETCs O popmyre, KBT:

_ I:z 'Vz
© 60-10°-7
rae  V; - CKOpPOCTb pe3aHHs B M/MUH,
F, - cunapesanus, H;
1" - KIIJ cranxka.
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3amaHHBIN qUATa30H perynupoBanus D, o0ecnednBaeTcs IIEKTPUICCKUM JIBYX30HHBIM pe-
rynupoBanuem D,; = D, . D, u npumeHeHHeM MeXaHUYeCKOH KOPOOKU CKOPOCTEH, YHUCIIO

CTyIeHEel KOTOPOM ClelyeT pacCunuTaTh, IPUHSB IUIABHOCTh PETYIUPOBAHUS
Tpebyemoe uucio nepegad KOpoOKH CKOpoCTel onpeensercs no Gopmyie

u :ﬂz K
) Ig. DB,'I

rne K - Onmkaiilee menoe 4ucio.

Ha ocHOBe IpoBeZICHHBIX PACUYETOB M BHIOOPA OCHOBHBIX DJIEMEHTOB, PETYIISITOPOB U CPEICTB
3alIMTHI pa3padaTbIBaeTCs NEKTpUIECKast MPUHIUITHATIBHAS CXeMa CHCTEMBI, B KOTOPOU
JOJKHA OBITH MIPEIYCMOTPEHA BO3MOXHOCTD “TOTYKOBOTO” (HAJIAAOYHOT0) PEKUMa pabOThI
AJNIEKTPOIIPUBOA U YCTPOMCTBO OTPAaHHUYCHHS IKOPHOTO TOKA.

Jlisi KapycenbHBIX CTAHKOB OJHUM M3 OCHOBHBIX PEXKHMOB PAOOTHI SBISETCS PEKUM TOPIIE-
BOH 00pabOTKH ¢ oOecrieueHneM MOCTOSTHCTBA CKOPOCTH PE3aHMS, YTO HEOOXOAUMO IS T10-
JTy4eHUS] MAaKCUMATbHON MPON3BOAUTEIFHOCTH CTAHKOB IPU COXPAHEHUHU ONTUMAIBHBIX pe-
JKUMOB PE3aHusl U TPeOyeMOoro KauecTBa 00paboTKH.
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Tabauua Al

HauMenoBanue
BeJNYUH

Bapuanmui

0

1

Ycunue pesanus
F.,H

1,4-10°

1,5-10°

1,6-10°

1,7-10°

1,8-10°

1,9-10°

2.1-10°

2,1-10°

2.2.10°

2.3-10°

CkopocTb pe3aHus
V; , M/MUH

30

35

40

45

50

50

45

40

35

30

KII ctanka

Ner.wom

0,8

0,7

0,75

0,8

0,8

0,8

0,75

0,75

0,7

0,7

MaxkcumannHas
CKOPOCTb TUIAHIIAHOBI
W , pan/c

0,42

0,37

0,34

0,31

0,28

0,18

0,21

0,24

0,26

0,29

OOmmit tuama3oH pe-
T'YJIHUPOBAHUS CKOPOCTH
D,

60

80

70

60

60

50

60

70

75

80

JlnanasoH perynupoBa-
HUS CKOPOCTH II0 SIKO-
pro Dy

30

30

25

25

25

20

25

25

25

30

Junamna3oH peryaupoBa-
HUS CKOPOCTH BO30YXK-
nenus D,

1,25

1,3

13

1,25

1,3

1,25

13

1,4

15

1,4

MoOMEHT nHepUuu
BpAILIAIOIIUXCS YACTEH,
IIPUBEJICHHBIN K BAILy
aBuratens, B % ot Jy

300

250

200

150

100

100

150

200

250

300

20




3AJAHMS JJIS1 IPOMEXYTOYHOM ATTECTAIIUHA
KOHTPOJIBHBIE BOITPOCBHI K 9K3AMEHY

1. Knaccuduxaius TUIIOBBIX TPOM3BOJCTBEHHBIX MEXaHU3MOB B 3aBUCHUMOCTH OT pexuma pabdo-
THI.

2. CtpyKTypa 3JeKTpOMEXaHMUECKUX KOMIUIEKCOB U cucteM. Kiaccudukanus 3J1eKTponpuBo-
JI0B OOIIeT0 Ha3HAUCHHUS.

3. TenaeHuMU pa3BUTHS ABTOMAaTU3UPOBAHHOIO AIEKTPOINPUBOJA IPOU3BOICTBEHHBIX MEXaHU3-
MOB.

4. ITocnenoBaTenbHOCTh MPOEKTUPOBAHUS FIEKTPONPHUBOIA TPOU3BOACTBEHHOTO MEXaHU3MA.

5. TunoBsie TEXHOJIOTHUYECKHUE MPOLECCH] METAII000pa00TKH. PacueT OCHOBHBIX TEXHOJIOTHYE-
CKHX [TapaMeTpOB.

6. XapakTepucTHKa OTeph B CTaHKe. PacyeT MOIHOCTH MOTEPb.

7. Pacuer u mocTpoeHue Harpy304HOM IarpaMmsl 3JEKTPOIPHUBO/IA IJIABHOTO IBUKEHUS TO-
KapHOT'O CTaHKA.

8. PacueT MOIIIHOCTH 3JIEKTPOABUTATEINS TJIABHOTO JBUKEHUS MMPOJOIBHO-CTPOrajJIbHOTO CTAHKA.
9. PacueT MOIIHOCTH ¥ BBIOOP ABUTaTENsl MEXaHU3MOB T0J]a4 METAIIOPEKYIIUX CTAHKOB.

10. CneunanbHbI€ EKTPOABUTATENN TOCTOSHHOTO TOKA, BBITYCKAaEeMBbI€ ISl IPUBOIOB METAILI-
OPEXKXYIIUX CTAHKOB U po00TOB. Criennpuieckne KOHCTPYKIIUN U TEXHUUECKUE XapaKTePUCTUKU
BBICOKOMOMEHTHBIX JIBUTATEIIEH.

11. KOoHCTpYKTHBHBIE 0COOEHHOCTH M TEXHUYECKHE XapAKTEPUCTUKNA MAIONHEPLIMOHHBIX JBUTa-
Tenen.

12. [IpuHumn paboTsl BEeHTUIBHOTO BUTaTensd. Crnenuduueckiue KOHCTPYKIIMU AJIsE MEXaHU3MOB
noaa4d u poOOTOB.

13. Crioco0sl perynpoBaHusi CKOPOCTH JIEKTPOIIPUBOIOB CTAHKOB.

14. DnexTpoMeXaHUYEeCKOE PETYIMPOBAHMS CKOPOCTH IJIaBHBIX MPUBOI0B. OmpeiesieHre Yncia
nepeaay KOpoOKU CKOPOCTEH U COOTBETCTBYIOUINX MEPEAATOUYHBIX YHCEI.

15. TpeGoBaHus, MPEABIBIIEMBIC K JJIEKTPOIIPHUBOaM OCHOBHBIX JABHUKEHUN METATIOPEIKYIITHX
CTaHKOB.

16. Onpenenenne aAuana3oHa peryjaiupoBaHusl TJTaBHOTO JBH)KCHUS.

17. TpeboBaHUS K MPOSKTUPOBAHUIO KOMILJIEKTHBIX 3JIEKTPOIPUBOJIOB.

18. XapakTepucTuKka U CTPyKTypa KOMIUIEKTHBIX 3JIEKTPONPUBOJAOB MOCTOSIHHOTO TOKA.

19. [IpuHumn paboTHl M CXEMHAs pealin3alus HeTMHEHHOTo 3BeHa M (DYHKIIMOHAIBHOTO MPe0d-
pazoBarensa D1C.

20. [IpuHuMD pabOTH M CXeMHas peanu3anus 6J10Kka HEIMHEHHOT0 TOKOOTpPaHHYEHHS.

21. CxeMHas peann3anus 3a1aTYNKa UHTEHCUBHOCTH, PETYJISTOPa CKOPOCTH.

22. IlpuHuun aefcTBUS U yCTPOHCTBO OCHOBHBIX Y3JI0B CUCTEMBI PETYJIMPOBAaHUS BEHTHIIBHOTO
3JIEKTPONPUBO/IA C TUPUCTOPHBIM UHBEPTOPOM.

23. Pexumbl paboThl CUIIOBBIX KiTtouel anektpornpuBoaa JI1b1. AnroputM paboTsl peiaeiHoro
peryasTopa ToKa.

24. Cucrema ynpaBJIeHUs] BEHTUIBHBIM 3JIEKTPONIPUBOIOM C TPAaH3UCTOPHBIM HHBEPTOPOM.

25. CTpyKTypHas cxema BEHTHJIBHOTO AJIEKTPoIpuBoia. Cxema peryanpoBaHusi CKOPOCTH.

26. TunoBble CTPYKTYpPBI PETYIUPYEMBIX IEKTPONPUBOAOB ITOCTOSHHOrO TOKa. IIpuHiun noa-
YUHEHHOTO0 peryaupoBanus. OcoOeHHOCTH HACTPONKU KOHTYPOB.

27. Hactpoiika KOHTYpOB TOKa.

28. HacTpoiika KOHTypa CKOPOCTH.

29. XapakTepUCTHKa OCHOBHBIX y3JI0B YaCTOTHOI'O aCUHXPOHHOTI'O 3JIEKTPOIIPUBO/IA C TPAH3U-
CTOPHBIM MHBEPTOPOM HAIPSKEHUS.
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30. OcHOBHBIE CBEEHUS O IIpolecce NpokaTku. IlapameTpsl npokaTku. Y ciioBue 3axBaTa Me-
Tajljia BaJIKaMH.

31. Onpenenenne MOMEHTa U MOITHOCTH IPOKATKH.

32. O6opynoBanue u KiIacCU(PUKAIKS MPOKATHBIX CTAHOB.

33. TpeboBaHUs K IITABHOMY 3JIEKTPOIPUBOILY PEBEPCUBHOTIO POKATHOT'O CTaHA. XapaKTepHu-
CTHKa 3JIEKTPOOOOPYIOBAHUS.

34. PacueT MOIIHOCTH ABUTraTeNsl INIaBHOI'O IPUBOJA IPOKATHOTO CTaHa.

35. Cucrembl ynpaBieHHS TJIABHBIM MIPUBOJIOM PEBEPCUBHBIX CTAHOB rOpsSYEd MPOKATKH.

36. OcoOeHHOCTH MHANBUAYAIBHOTO MIPUBOAA PAOOYNX BAIKO O0KUMHBIX CTAHOB.

37. IlaccuBHas U aKTUBHAs CXEMbl BRIPAaBHHUBAHUS TOKOB B MHJIMBUyaIbHOM MIPUBOJIE pabounX
BAJIKOB.

38. YpaBHUTEIbHBIE CXEMBI C CETTAPATHBIM U TPYIIIIOBBIM YIIPABICHUEM.

39. IIpunuun paboTsl CUCTEMBI IBYX30HHOTO PETYJIMPOBAHUS CKOPOCTH. ABTOMAaTHYECKOE pa3-
JIeJIEHNE 30H PeryIupOBaHUsI.

40. OcoOeHHOCTH HACTPOMKH perynsTopoB ckopoctu U DJIC B cucTeMe IByX30HHOTO PEryJInpo-
BaHUS.

41. IlpyuHuun neicTBys y3i1a TOKa OTPaHUYEHUS B CUCTEME JBYX30HHOTO PErYIMPOBAaHUS CKO-
poCTH.

42. OnpeneneHre TOUHOCTH OCTAHOBKH ITPOU3BOJICTBEHHBIX MEXaHN3MOB. DaKTOPBI, BIUSIOLINE
Ha TOYHOCTh OCTAHOBKHU.

43. DnexrporpuBo 1 u(pToB. OCOOEHHOCTH pabOTHI U BEIOOP MOIIHOCTH.

44. ABTOMAaTHKa U CXEMbI YIIPABJICHUS JTHPTaAMHU.

45. TunoBble 3alIUTHl B CXEMax YIpaBiIeHUS JU(TaMHu.

46. TpeboBanusi, MpeIbsABIsEMBbIE K FIEKTPOIPUBOY TYPOOMEXaHU3MOB U pacieT MOIIHOCTH
AIEKTPOJABUTATEIICH.

47. CriocoOsbl peryupoBaHusl MPOU3BOAUTEIHHOCTH TYpOOMEXaHU3MOB U BBIOOp TUIIA SIIEKTPO-
IPUBOJIA.

48. O BO3MOXKHOCTSIX SHEProcOepeeHus Mpy UCTIOIb30BAaHUH PErYIHPYEMbIX ACHHXPOHHBIX
JIEKTPOIPUBOIOB.
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