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1 BBenenue

Pabouas nporpamMa u (HOHJI OLEHOYHBIX CPEACTB AUCHUILIMHBI «MoOJenupoBaHue CH-
CTEM» COCTaBJICHBI B COOTBETCTBHH C TPpeOOBaHUAMH (heIepaIbHOTO TOCYAAPCTBEHHOTO 00pa3o-
BaTENBHOTO CTAH/AAPTa, YTBEPXKICHHOTO MpHukazoM MuHoOpHayku Poccuiickoit @enepanuu ot
28.02.2018 Ne 144, u ocHOBHOM mpodeccoHaTBLHON 00pa30BaTeIbHON MPOTPAMMBI TTOATOTOBKH
«OJIEKTPONPUBOJ U aBTOMATUKa» 10 HAINpaBJIeHUIO MOATrOTOBKU «13.03.02 DnexTposHepreTuka
U DJIEKTPOTEXHUKA.

IIpakTryeckasi MOATOTOBKA peaU3yeTcsl Ha OCHOBE:

[Ipodeccuonanpupiii crangapt 40.180 «CITELIUAJIMCT B OBJIACTU ITPOEKTUPO-
BAHUA CUCTEM 3JIEKTPOITPUBO/IA».

O6o006menHnas TpynoBas dyakuus: A OdopmieHrue TEXHUUECKON JOKYMEHTAIIMN Ha pa3-
JUYHBIX CTAAUAX pa3pabOTKH MPOEKTa CUCTEMBI SJIEKTPOIIPUBOIA.

HVY-2 ITpuMeHsTh cucteMy aBTOMATHU3MPOBAHHOTO MPOCKTHUPOBAHUSA U MPOrpamMMy, HC-
MOJIb3YEMYIO IS HAMMCAaHUS U MOAU(UKAIMKM JOKYMEHTOB, JJIsi BBITIOJHEHUS rpaduueckux u
TEKCTOBBIX Pa3JIelIOB KOMIUIEKTOB KOHCTPYKTOPCKUX JOKYMEHTOB ACKHM3HOTO, TEXHHUUYECKOTO U
pabouero nMpoeKkToB Ha Pa3pabOTKy MPOEKTa CUCTEMBI 3JIEKTPOIIPUBO/IA.

3amaun  guciy- | - GopMHupoBaHKE 0A30BBIX 3HAHUN M KOMILIEKCA YMEHUM, HEOOXOUMBIX IS
TIJIUHBI pelIeHns 3a/1a4 MOJAECTUPOBAHUS CUCTEM PA3IUYHON (PU3NYECKOM MPUPOIBI;
- chopMHpOBATH HABBIKH 110 MOJICITUPOBAHHUIO pa0OTHI CHCTEM aBTOMAaTHYe-
CKOTO ¥ aBTOMaTHU3WPOBAHHOT'O YIIPABJICHUS TEXHUYECKUMU 00BEKTaMU U
TEXHOJIOTUYECKUMU JIMHUSIMU;

- pa3zpaboTKa U MPOBEACHNUE UCCIEIOBAHUI Ha MAaTEMaTHUECKUX MOJEISIX
TUTIOBBIX 3JIEMEHTOB CUCTEM aBTOMAaTUYECKOT0 U aBTOMATU3UPOBAHHOTO
yIpaBJi€HUS.

OcHoBHble  pa3- | Pa3zgen 1. OcHoBHBIE onpeae/ieHUs U MOHSATHSI TEOPUH MOIeIMPOBAHUS
nensl  /  Temsl | cucteM: [Ipeamer kypcea, ero nenu u 3agauu. Copepkanue Kypca ¥ ero
JMCIIUTUIHHBI CBA3b C APYTUMH JUCHMIUIMHAMH HamnpapiieHusi, OCHOBHbIE ONPE/IETICHUS U
TIOHSATHS TEOPHH MOI00US U MOJEITHPOBAHMS. 3aa4H pa3pabOTKU CHCTEM
Ha 0a3e COBPEMEHHBIX MAaTEMAaTHYECKUX METOJIOB, PEATU3YEMBIX C HCIIOb-
30BaHUEM IPOTPAMMHOTEXHUYECKUX CPENCTB, M3yueHne nporpaMMHBIX
CPEJICTB, MPUMEHSIEMBIX IIPU MOJIETUPOBAHUM CUCTEM, V3ydueHune TeopeTu-
YECKUH pa3niesioB NUCHUIUIMHEL, [ToaroroBka u Beinosnenue PI'P

Paznen 2. Knaccudukauus u onvucanue BUA0B MOIEJTUPOBAHUS CUCTEM:
YpoBHU KIaccu(UKAIIUN U OTIMCAaHUE BUOB MOJICTTUPOBAHUS CUCTEM U MO-
neneit, CTpykrypa moneneil, npumepsl. CoBpeMEHHbIE TEHACHLIUN, UMHUTA-
IMOHHBIE MoJienn, 3yueHne TeopeTHYecKuX pa3ieioB JUCUUILUIMHBI, BbI-
nonanenue PI'P

Paszgen 3. [loaxoanbl Kk ucciaenoBanuio cucreM. Craaum paspadoTku Mo-
aeseii: 3amaun pa3paboOTKU CUCTEM Ha 0a3e COBPEMEHHBIX MAaTEMaTHIECKUX
METO/IOB, PEATTU3YEMBIX C UCII0JIb30BAHUEM MPOTPAMMHO-TEXHUYECKUX
cpencts, [loHATHE CTIOKHONU CUCTEMBI, TIOJICUCTEMBI U 3JIeMeHTa, CTPYKTY-
pa, GyHKIIUH, TIEPEMEHHBIE, TAPaMETPhI, COCTOSIHUS U XapaKTEPUCTHKH
00bI1I0# crcTeMbl, ba3oBble MOIX0/bI K OMMCAHUIO U UCCIIEIOBAaHUIO TIPO-
1eccoB (hYHKITMOHUPOBAHMSI CIIOKHBIX cucTeM, [lenn mogenupoBanms. Cra-
IUH pa3paboTKU MOJIETICH, dTanbl MOICTHPOBaHUS, UNCIEHHOE MOIETUPO-
BaHUE AJIEKTPOTEXHUUECKOHN cucTeMbl, M3ydeHne TeOpEeTUUECKUX pa3iesioB
IUCIUTIIINHGBI, Beimonnenune PI'P

Paznen 4. TunoBbie MaTeMaTHYECKHE CXeMbI MOJAEJIMPOBAHUS CUCTEM:




[TocnenoBaTenbHOCTh Pa3pabOTKU M KOMIIBIOTEPHON pean3aluu MOoaeeH
cucreMm, [loctpoeHne KoHIIENTyalIbHON MoAeNH cucTeMbl. [IpoBepka agek-
BaTHOCTH MOJIETTH ¥ 00bEeKTa MoieTupoBanusi, DopManuzanus U airopuT-
Musanus. [lomydenue u uHTEpnpeTanys pe3ynbTaToB MOJAEIUPOBaHUs, Jlo-
KYMEHTUPOBAHUE TANOB MOJICIMPOBAHUs CUCTEM. TUIIOBbIE MaTeMaTHye-
CKHE CXEMBbI MOJIETTUPOBAaHUs cucteM, HenpepbIBHO-1€TEpMUHUPOBAHHBIE
Mozenu (D-cxemsbl), AUCKPETHO-IeTepMUHIPOBaHHBIE Mojienu (F-cxeMsr),
IUCKpETHO-cToXacTuyeckue mojenu (P-cxemsr), HempepbIBHO-
cToxacTuueckue Mojienu (Q-CXeMbl), CETeBbIC MOJIETTH, KOMOMHUPOBAHHBIC
Mozenu. O0miee onrcanue, BO3MOKHOCTH pUMEHeHMs1, MoienupoBaHue
paboThl KOHEYHOTO aBTOMAaTa, MOJEIUPOBaHNE CUTHAIIOB 3aJaH¥ s, BHEIII-
Hel cpefbl, cOop U 0TOOpaxkeHHe pe3ybTaToB MoenupoBanus, 3ydeHue
TEOPETUYECKUX Pa3/IesIOB JUCHUIUINHBI, Beimonnenue PI'P

Paznen S. HenmpepbiBHO-1eTepMUuHHPOBaHHbIe Moaesn (D-cxembr): Ma-
TeMaTU4yecKoe onrcanue D-cxem, OCHOBHBIE COOTHOLLIEHUS, BO3MOKHBIE
MPUIIOKEHUs, TPUMEpPBL, TeXHNUYEeCKHuEe ONTUMYMBI, UCIIOJIb30BAaHUE TUIIO-
BbIX HacTpoek, KOHTypbl peryianpoBanusi, MpUHLIKI MOJYMHEHHOTO PETYIIN-
poBaHus, peannzanus, CHHTE3 U ONTUMHU3ALHsI CUCTEMBI AJIEKTPOIPUBO/A,
N3ydeHune TeopeTHYECKUX pa3aeiaoB JUCUUILIMHBL, Beinosnenue PI'P

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 IUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM I0CTUKEHHUS KOMIIETEeHIIUI

[Tporecc n3ydeHust TUCIUIUIMHBI «MOIETMPOBAHUE CUCTEM» HaIlpaBjeH Ha (OpMHUPOBa-
HUE cienyromux kKomnereHuud B coorBerctBuu ¢ ®I'OC BO u ocHOBHOI 00pazoBaTeNbHOMN

nporpammoit (Tabmuma 1):

Tabnuna 1 — KoMnereHIInN u MHIMKATOPHI UX TOCTHXKEHUS

Kox u HaumenoBanue
KOMIICTCHIINN

Nuaukatopel nocTrxe-
HUS

[Tnanupyemble pe3yabTaTbl O0y4eHUs O
JTUCLHUTLIINHE

Oo6menpodeccnoHanbHbIE

OIIK-3 CnocobeH uc-
II0JIb30BaTh METOAbI
aHaJM3a U MOJIETTUPOBa-
HUS SJICKTPUUICCKUX I1C-
e U SJIEKTPUYECKUX
MalllnuH

OIIK-3.1 3HaeT OCHOB-
HbIE METOJIbI aHAJIN3a U
MOJIETTUPOBAHHUS DIICK-
TPUYECKUX LENEH U
BJIEKTPUYECKUX MAIIHH
OIIK-3.2 YMmeeT uc-
MMOJIb30BaTh METOIbI
aHajn3a, MOJIeJIMPOBa-
HUSI ¥ pacyeTa dJIeKTpHU-
YeCKHX LeNeH 1 dJIeK-
TPUUYECKUX MaIH
OIIK-3.3 Bimaneer
HaBBIKAMH aHAJIN3a U
MOJICJIUPOBAHUS IJICK-
TPUYECKUX 1ETEeH U
ANEKTPUUECKUX MAIlIUH

3HaTh OCHOBHBIE METO/bI U MOAXOBI K
MMOCTPOCHUIO MAaTEMATUYECKUX MOJIEIIEH, B
TOM YHCJIC - DJICKTPUUECKHUX IIETICH U
ANEKTPUYECKUX MAITUH. Y METh IPUMeE-
HATH HA MMPAKTHUKE OCHOBHBIC METO/IBI T10-
CTPOEHHUSI MATEMAaTHYECKUX MOJIeJIel CH-
cteM. BiageTh HaBbIKaMHU MOJIEITHPOBA-
HUS CUCTEM 3JIEKTPONPUBOJIA C IPUMEHE-
HHUEM COBPEMEHHBIX MPOTPAMMHBIX
CPEICTB.

3 MecTO JUCUMIJIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl




Hucuunnmza «MoaenrupoBaHue CUCTEM» U3ydaeTcs Ha 3 Kypce, 6 cemecTpe.

JlucuurmiuHa BXOIUT B cocTaB Omoka 1 «/uciuruimHel (MOAYNH)» U OTHOCUTCS K 0a3o-
BOM YacTH.

Jl7is OCBOEHUS TUCIUTUIMHEI HEOOXOUMBI 3HAHUS, YMECHHSI, HABBIKU W / WJIM OTBIT TIPaK-
TUYECKOW IesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCe HU3YYEHUS NUCUUIUIMH / TMPaKTUK:
«DNeKTpoOe30MacCHOCTh U TEXHOJIOTHS SJICKTPOMOHTAXKHBIX PaboT».

3HaHMsl, YMEHUS U HAaBBIKU, C(OOPMUPOBAHHBIE MTPU U3YUYEHUU TUCHUILIMHBI «Moenupo-
BaHUE CHUCTEM», OyAyT BOCTPEOOBAaHbI MPU W3YYCHHUH MOCIEAYIOMUX aucuurind: «[IporpamMm-
HBIE CPEJICTBA CUCTEM AIIEKTPOIPUBOIAN.

JucuummuHa «MoaenTupoBaHrue CUCTEM) YACTHYHO peanu3yercs B (hopMe MPaKTUIECKOM
noAroToBkU. [IpakTuyeckasi moAroTOBKa OPraHU3yeTCsl MyTeM MPOBEAEHUS / BBIMOIHEHUS JIeK-
111, Ta00paTOPHBIX pabOT, CAMOCTOSATENBHBIX PadoT.

Jucuunnuza «MoieTupoBaHue CUCTEM» B paMKaX BOCIUTATEIbHON paboThl HalpaBjieHa
Ha pa3BUTUE YMEHUS apryMEHTHUPOBATh, CAMOCTOSATEIbHO MBICIUTh, Pa3BUBAET TBOPUYECTBO,
npodeccuoHanbHble YMEHHS, OTBETCTBEHHOCTh 3a BBIMOJHEHUE Y4€OHO-IPOU3BOICTBEHHBIX
3aJJaHuH.

4 O0beM TUCUMILIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHMEeM KOJIHYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aronuxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCHIUIIIIMHBI cCocTaBIsieT 4 3.¢., 144 akaj. gac.
Pacnipenenenune oObeMa TUCIIUTIIIMHBI (MOYJISA) TIO BUJAaM YY4E€OHBIX 3aHATHM MPEJCTaB-
JIEHO B TabiwmIe 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM TUCIUIUINHEL Bcero akanemu-
YeCKUX YacoB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144

KoHTakTHas ayiuTopHasi padoTa o0yJawmmxcs ¢ npenoaaBareiem (mo | 64
BH/JIaM Y4eOHBIX 3aHATHI), BCEro

B Tom uncJe:

3aHSATHUSA JEeKIHMOHHOTO0 TUNA (JICKIMU U WHBIC Y4eOHBIC 3aHSTHS, TIPeay- | 32
CMaTpHBAIOIUE NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopMmanuu me-
JaTOTUYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (JOpME MPAKTUIECKOMN TO0]I-
TOTOBKH: 4

3aHATHUS CEMHMHAPCKOro THNA (CEMHUHAPHI, TPAKTUUECKHUE 3aHATHS, TpaK- | 32
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCIIe B (POpME MIPAKTUUECKON TTOATOTOBKH: 10

CamocrosiTeJibHasi padoTa 00yUyalouuxcsi 1 KOHTaKTHasi padora, Bxio- | 80
Yaomas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIbHYIO paboTy 00ydaro-
IIUXCSl € TMPEnoAaBaresssMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpele Bysa




[IpomesxyTounas arrectanus oOydJaromuxcsi — 3a4eT ¢ OLIEHKOH 0

5 Coaepxxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBeICHHOI0 HA HIUX KOJIMYeCTBA aKAJIeMUYEeCKHUX YaCOB U BU/I0B YUeOHOM

padoThI

Tabmuua 3 — CTpykTypa U coepKaHue JUCUUIUIMHBI (MOIYIIS)

HaunmeHnoBaH#e pa3zieiioB, TEM U COJEP-
YKaHWEe MaTepurasa

Bunbl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEIb-
HYI0 paboTy 00y4arouXxcsi ¥ TPYAOEMKOCTh (B 4a-

cax)

KonTtakTHas paboTa npemnogaBarens ¢ o0y-
HarMIuMHUCHA

Jlekuun | CemuHapckue
(mpaxkTHUECKue

3aHATHUSA)

JlaGopaTopHbie
3aHATUA

CPC

Paznen 1. OcHoBHBIE onpene/ieHust

U IIOHATHA TCOPHU MOACIHUPOBAHUA CUCTEM

IIpenmet Kypca, ero uejau 1 3aa4yu.
Conep:kaHue Kypca U ero cBsi3b C Apy-
TUMH THCIUTIMHAMY HANIPABJICHUSI.

2

OcHoBHbIE Onpeae/IeHUs] U OHATHS
TEOPUH NOA00HMSA M MOJeTHPOBAHMS.
3agaun pa3padoTKu cucTeM Ha 0ase co-
BpPeMEHHBIX MaTeMaTHYeCKUX METO0B,
peau3yeMbIX ¢ HCIIO0JIb30BaHHEM MPOo-
rPAMMHOTEXHUYECKHX CPeICTB.

N3yuyenne nporpaMMHBIX CpPeACTB,
NpUMeHsIeMbIX IPU MOJIETHPOBAHUMI
cucTemM

HN3y4yenue TeopeTu4ecKuii pa3aesioB
AUCHHUILTHHBI

IMoaroroBka u Buinosnenue PI'P

Pa3nen 2. Knaccupukanus u onucaHue BUI0B MOIeJIUPOBAHUS CHCTEM

YpoBHH KiIaccH(PUKALUH ¥ ONTHUCAHUE
BU/0B MOJEJIMPOBAHUA CHCTEM H MOJe-
JIei.

2

Crpykrypa moaeei, npumepsl. Co-
BpeMeHHbIe TeH/1eHIIMH, UMUTALIMOH-
Hble MOJIeJIH.

N3ydeHne TeopeTHYECKUX pPa3aesioB
AUACHHUIITHHBI

Beinmosinenue PI'P




Paznen 3. lloaxoasl k ucciaenoBanmnio cucrem. Crtagum pa3padboTrku Mmoaesieit

3amayu pa3padoTKm cucTeM Ha 6ase co-
BPEeMEHHbIX MATEMATHYECKUX METO/10B,
peaiu3yeMbIX ¢ HCIOJIb30BAHUEM MPO-
TPAaMMHO-TeXHHUYECKHUX CPeICTB.

2

IlonsiTHE CI0XKHOM cHMCTEMBI, MOJCH-
cTeMbI M 3JIeMeHTa.

Crpykrypa, QyHKIUH, IEpeMEeHHbIE,
napaMeTpbl, COCTOSIHUSI M XapaKTepH-
CTHKH 00JIbIIOH CUCTEMBI.

ba3oBble M0aX0bI K ONMCAHUIO U UC-
CJ1e/IOBAHHIO NPOoLeccOB PYHKIIUOHM-
POBaHMS CJI0KHBIX CHCTEM.

Heau monenupoBanus. Ctaguu paspa-
00TKHU MojeJieil, ITanbl MOIeJTUPOBA-
HUSA.

YucieHHOE MOIEJIMPOBAHHUE YJIEKTPO-
TEXHUYECKOH CHMCTEMBI

N3yueHne TeopeTHYECKUX Pa3/iesioB 12
JTUCIHUATNINHBI
Brinosnenue PI'P 8

Pa3gen 4. TunoBbie MaTeMaTH

YECKHE CXEMbI MOACIUPOBAHUA CUCTEM

ITocaenoBaTeqabHOCTH Pa3padoTKH U
KOMIIBIOTEPHON peajiu3auum Mojiejei
CHCTEM.

2

IHocTpoenune KOHIENTYAJIbLHOH MOJ N
cucrembl. [IpoBepka agekBaTHOCTH MO-
AeJH M 00beKTa MOeJTMPOBAHMS.

®opmanu3anms U AArOPUTMH3ALUS.
ITosryyeHne 1 HHTEpPNPETALMSA Pe3yJib-
TATOB MO/1eJIMPOBAHUSA

JlokyMeHTHpOBaHHE ITANIOB MO/1eJIMPO-
BaHus cucteM. TunoBbie MaTeMaTuye-
CKHe cXeMbl MO/IeJINPOBAHUS CUCTEM.

HenpepbIBHO-1eTEPMUHUPOBAHHBIE
Mozaeau (D-cxembl), TUCKPETHO-
aeTepMUHUPOBaHHBbIe Moaean (F-
cXeMbl), IMCKPETHO-CTOXaCTHYECKH e
mopenu (P-cxembl), HenmpepbIBHO-
croxacTuueckune Mmoaeau (Q-cxembl),




ceTeBble MO/IeJIH, KOMOMHUPOBAHHbIE
mozaean. Oomiee onucanme, BO3MOKHO-
CTH NPUMEHEHHUS.

MoaenupoBanue padboTbl KOHEYHOT 0 8
aBTOMaTa
MopeanpoBaHue CHTHAJIOB 3aJaHMS, 6

BHeEIIIHEeH cpeabl, cO0OpP M 0TOOpaKeHue
pe3yJabTaTOB MO/IeTHPOBAHUS.

H3yyeHne TeopeTHUECKUX pPa3aesioB 8
JUCHMUILIMHbBI
Beinosinenue PI'P 8

Pa3nen 5. HenpepbiBHO-1eTepMuUHUpPOBaHHbIe MoAeH (D-cxeMbI)

MaremaTuueckoe onucanmne D-cxem, 2
OCHOBHbIE€ COOTHOIIEHHUA, BO3MOKHbIE
NPUWIOKEHUSs, TPUMeEPHI.

TexHu4yeckHe ONTHMYMBI, HCIOJIB30BA- 2*
HHE THIOBBIX HACTPOEK.™

KonTypsl perympoBanus, NpHHIMI 2%
NMOJYMHEHHOTO PeryJIMpOBaHusl, peaiu-
3anua™

CuHTEe3 ¥ ONITUMM3ALHNA CHCTEMBI dJIeK- 10*
TponpuBoaa™

N3yuyenne TeopeTHYeCKUX pa3/iesioB 8
AUCHMILIHHBI

Beinosnenue PI'P 10

HUTOI'O no gucuuminne 32 32 80

* peanuzyercs B popMe MPaKTUYECKON MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIUXCS MO U CHUTIINHE (MOTY-
JI10)

ITpy mIaHUpOBaHUM CaMOCTOATENIBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCsI CIIEAYIOIIUM pacIpe/IeICHHEM YacoB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomenryemMoe pacnpeneneHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHeHTBI caMocTOSITEIbHON PadoThl KosaunuyectBo 4yacos

H3yueHne TeopeTUUeCKUX pa3aeiioB JUCLUILINHBI 40

BrimosHeHMEe oTdeTa M moAroroBka k 3amure PI'P 40




9

7 OueHoYHBIE CPeCTBA I NPOBEACHNUS TEKYILIEro KOHTPOJIA U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 IMCHUILINHE (MOYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPO-
MEXXYTOUHOM aTTecTalyu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUalioB, HEOOXOAUMBIX IS
OLICHUBAHM PE3y/IbTaTOB O0YUYEHHS MO JAUCHUILTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.

8 YueOHO-MeTOAMUYeCcKOEe U HH(POPMALMOHHOE 0O0eceYyeHUe JTUCIHILIMHBI (MOIYJIs1)

8.1 OcHOBHas nuTeEparypa

1) Bacunbuenko, C. A. ['mapaBinueckrie U MTHEBMATUYECKUE SJIEMEHTHI CUCTEM aBTOMa-
KM : yueb. mocooue / C. A. Bacunbuenko, C. I1. Uepnsiii, C. U. CyxopykoB. — Komcomombck-
Ha-Amype: PI'BOY BO «KHAI'Y», 2018. - 112 c.

2) Yukypos, H. I'. MoaenupoBanue cucteM u mporeccoB: YueoHnoe nmocooue / H.I'. Yu-
KypoB. - Mockga : ULl PUOP: HULL Uudpa-M, 2013. - 398 c.:- (Beicuiee oOpazoBanue: baka-
napuat). - ISBN  978-5-369-01167-6. - Tekct : osnekrponHsii. -  URL:
https://znanium.com/catalog/product/392652 (nara obpamenus: 28.06.2021). — Pexxum nocryna:
IO TOATHCKE.

3) Kwmyne, B. A. MoaenupoBanue, HcClIeJOBAHUE U ONTUMHU3AIMS 3aMKHYTBIX CHUCTEM
aBTOMAaTHUYECKOro ympasieHus : MmoHorpadus / B. A. XKmyne. - HoBocubupck : HI'TY, 2012. -
335 ¢. - ISBN 978-5-7782-2162-8. - Tekcr : omekrponnsii. - URL:
https://znanium.com/catalog/product/558840 (mara obpamenus: 28.06.2021). — Pexxum mocTyma:
0 TIOJIITHCKE.

4) Tepéxun, B. b. KomneloTrepHoe MoAenMpoBaHUE CHCTEM JJICKTPONPUBOIA: YUeOHOE
nocobue / Tepéxun B.b., lementreB FO.H. - Tomck:M31-Bo ToMcKOro moimTeX. yHUBEPCUTETA,
2015. - 307 c.: ISBN 978-5-4387-0558-1. - Tekcr : omektponnbii. - URL:
https://znanium.com/catalog/product/701804 (nara obpamenus: 28.06.2021). — Pexxum nocryna:
IO MOATHCKE.

8.2 [lononHuTENbHAS IUTEPATYpA

1) UBanoB, A. A. OCHOBBI pOOOTOTEXHUKH : y4ueb. mocobue / A.A. IBaHOB. — 2-¢ U3,
ucnp. — Mocksa : UTHOPA-M, 2017. — 223 c. — (Beicmee obpazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_58e7460f93d2e6.7688379. - ISBN 978-5-16-012765-1. -
Texcr : anextpoHHbId. - URL: https://znanium.com/catalog/product/763678 (nata oOpamieHus:
28.06.2021). — PexxuM 0OCTYyIIA: 110 MOATHKCKE.

2) Kmynp, B. A. Jlunamuka wmexaTpoHHbIX cucteM/KmynsB.A., @paniyzosal . A.,
BoctpukoBA.C. - HoBocubupck : HI'TY, 2014. - 176 c.: ISBN 978-5-7782-2415-5. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/546220 (mata oOpameHus:
28.06.2021). — PexxuM 0OCTYyIA: 110 MOATHKCKE.

3) AkcenoB, M. . MoaenupoBanue 3JIeKTpONpUBOaa: YueOHOoe mocodue / AKCEHOB
M.U. - Mocksa :HUI[ UTH®PA-M, 2016. - 135 c. (Beiciee o6pazoBanue: bakanaspuar) (O06-
noxka. KBC)ISBN  978-5-16-009650-6. -  Texcr : onektponsbii. -  URL:
https://znanium.com/catalog/product/452126 (mara obpamenus: 28.06.2021). — Pexxum mocTyma:
0 TIOJIITHCKE.

8.3 Ilepeuennr pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «MHTepHeTy,
HEOOXOUMBIX JIJIs OCBOCHUS JUCIUTUTNHBI (MOYJIs)

1) bubauorexa PODU http://www.rfbr.ru/rffi/ru/library

2) Hayunas snextponnas 6ubimnoreka "KubepJlenunka" https://cyberleninka.ru/

3) Eannoe okHO moctyna kK nHGpOpMaMOHHBIM pecypcam http://window.edu.ru/
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8.4 JIutieH3noHHOE U CBOOOIHO PaCIpOCTPAHIEMOE POrpaMMHOE 00ecIiedeHHE, UCTTOIb-
3yeMoe MPH OCYIIECTBICHNN 00pa30BaTeIbLHOTO MpoIiecca Mo JUCIHUILTHHE

Tabmuia 5 — [lepedeHp UCMOIB3yeMOro MPOrpaMMHOTO O0ECTICYCHUS

Haumenoanue I10 PexBU3UTHI / yCIIOBHSI HCTIOb30BaHUS

[IporpamMma CTpyKTypHOTO MOJIenrpoBaHus | Pacnopsikenue o BBoje B yueOHbIN mportecc [10
(PSM) pazpaborannas Ha kadeape DIIAITY | ot 23.12.2015, akT BHEApEHUS PE3yIbTaTOB
KueAI'TY Hay4YHBIX HCCJIEOBAaHUN

9 Opranu3auMoOHHO-NIEAArOrHYecKHue yCJa0BHUs

Opranuzanus 00pa3oBaTeIbHOTO MPOLECcca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUILIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha HMCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTHi. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEeMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCTIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX ()OpM MpoBeneHus 3aHsaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJOTWU PEATM3YIOTCS MyTEeM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cperie.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAINoiaraeT CUCTEMAaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTIaHA.

Ha nepBoii iekuiuu 1eKTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIBFHO K KaKOMY
06a3zoBoOMY yueOHUKY (yueOHUKaM, y9€OHBIM TTOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJBIIWH 00BbeM MH(OpMAIMK M 00ecIeyrBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENBHOE U3YUEeHUE MaTepraa.

9.3 CamocTosiTeJIbHAsi padoTa 00yJarIMXCs M0 TUCHHILIHHE (MOTYJII0)

CamocrodrenbHas paboTa CTYAEHTOB — 3TO IPOLECC aKTUBHOTO, LIEJIEHANPABICHHOIO
IpUOOPETEHNS CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTusl Ipenoja-
BaTels, XapaKTePU3YIOIIUICS TPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKO pe3ysbTaToB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTeMaTU3alus U 3aKpEIUIEHNE MOJYyYEHHbBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPETUUECKUX 3HAHUM;
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- (hopMupoBaHUEe YMEHUH HCIOIBH30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CHELUUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIUICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3aLUK;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYATBHO WIW TPYINIaMU CTY-
JICHTOB B 3aBHCHUMOCTH OT IIeJIH, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opranu3zaliii CaMOCTOSITEIbHON pabOThl CTYJIEHTOB BKJIFOUAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pabOTBhI CTYJACHTOB MOYKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JODKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe KaKk K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PAa3BUTUSA TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAJ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHuUs mpodec-
CHUOHAJIbHOU JIUTEPATYpHI.

9.4 Metoanueckue yKazaHusi /sl 00y4arOIMXCs M0 OCBOCHUIO M CUMILIHHBI

[Tpu M3ydyeHun AUCHUILIMHBI 00y4arOIUMCs 11e71€CO00PA3HO BBINOJIHATh CIEAYIOIINE pe-
KOMEHJALNH:

1. U3yueHue yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MJIM KOHCIEKTHBIM MaTepuaniaM
PEKOMEHAYETCS IO MaMATH BOCIIPOU3BECTH OCHOBHBIC TEPMHHBI, ONPEICIICHUS, IIOHATUS pa3jie-
na.

3. Ocoboe BHUMaHME CIIEAYeT YAEIUTh BBIIIOJHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHATH-
SIM ¥ MHIUBU1YaJIbHBIM KOMITJICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, M3Y4aE€MBIX CaMOCTOSATENBHO, 33Ja€TCs HA JIEKIHAX IIPEIo-
naBaresneM. MM jke 1aioTcs UCTOYHUKY (B TMEPBYIO OYepeb BHOBb W3JIAaHHBIE B TIEPUOIUYECKOM
Hay4HOI uTeparype) Uit 6osiee AeTalbHOTr0 IOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Tpu camocTosATENEHON MPOPaOOTKE Kypca 00ydarouirecs JOKHBI:

- IPOCMATPUBAaTh OCHOBHBIE OIIPEENIEeHHS U (DaKThI;

- MIOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITHUM MaTepuai U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, aHHOTALUU U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOSTENBbHO BBINOIHATH 3aJaHNs, aHAJIOTMYHBIE [TPEIaracMbIM Ha 3aHATHIX;

- UCTIOJIB30BATh JJISi CAMOIIPOBEPKU MaTepHajbl (OH/A OLIEHOUYHBIX CPE/ICTB.

10 Onucanne MaTepHaJIbLHO-TEXHMYECKOro odecrnedeHHs1, He00X0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00PAa30BATEJIBLHOIO MPolecca Mo AU CHUILINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000PYA0OBaAHUE

Tab6muia 6 — [Tepeyers 060pyn0BaHUs Ta00OPATOPUH

Aymutopus | HaumenoBanue aynutopun (JabopaTopun) Hcnonezyemoe o60pynoBaHue

101/3 JlaGopaTopus npomsiiieHHOH podoTtoTexuuku | [TK
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10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH
OTCyTCTBYIOT
11 Huble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIUAOB

OcBoeHne NUCIUIUIUHBI 00YYaIOMIUMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHble YCIOBHS s TTOTY4eHUsT 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuii cocTaB 3HAKOMHUTCS C TICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MHJIMBUyaJTbHBIMU MPOTPAMMaMH PEaOMINTALIMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAs MOAJIEpPKKa MPernoaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, IPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MuHoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIUAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJOTUN COLIMOKYIBTYPHON peabuIuTaIK C LEeNbl0 0Ka3a-
HUS [TIOMOIIY B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTMMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka yuyeOHbIX MaTepHalIOB MPOU3BOIATCS C YUETOM NIPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuciuiuivHbl JuinamMu ¢ OB3 ocyliecTBiIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOr0 Ha3HaYeHUs (NEPCOHANIBHOTO M KOJUIEKTUBHOTO MCIIOJB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00eCIieYeHre MpeayCMaTpUBaET MPUCTIOCOOJICHUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

dopma npoBeACHUS aTTECTAllMK IJIsl CTYACHTOB-UHBAINIOB YCTaHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX NcuXxodpu3ndeckux ocoobennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IIEYAaTHOW WM DJCKTPOHHOH ¢opme (Ui JUIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEIBLHOTO arapara);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (hopMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

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

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTyJeHTOB MpeaycMaTpHBaeTcsl AOCTyIHast opma mpeaocTas-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

- MMCbMEHHO Ha Oymare WM HaOOPOM OTBETOB HAa KOMIbIOTepe (IS JIHIl C HApYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BaHUEM YCIYT aCCHUCTEHTa (151
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATEILHOTO aliapara);

- YCTHO (7151 JTUI] ¢ HApYIIEHUSIMH 3pEHHS, OTIOPHO-ABUTaTEIbHOTO armapara).

[Ipu HeoOxomuMoOCTH AJIst 00YYAIOIIMXCS C MHBAJIMIHOCTBIO MPOLIeypa OLEHUBAHUS pe-
3yJIbTATOB O0yUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«Mo;:[e.]mpOBaHne CUCTEM»

Hanpasnenne noarotoBku

13.03.02 DnexTposHepreTuka U HJIEKTPO-

TEXHHUKa
Hanpasnennocts  (mpo¢uib) 00pa3oBaTenbHOM | DIEKTPONPUBOA U aBTOMATHKA
IPOrPaMMBI
KBanmudukarnus BeITyCKHUKA bakanasp
l'on Hauana moAroToBKH (M0 y4eOHOMY TUTIaHY) 2020

®opma o0yueHHs

Ounas popma

TexHomorust 00yueHus

TpaguuuoHnHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

3

6

4

Bua npomexyTo4yHoii arre-

cTauuu

ObecneunBaroliee NoapasieneHue

3ayeT ¢ OLEHKOH

Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX

YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIUI

Ta6mmma 1 — KomneTeHmu u M"HANKATOPHI UX TOCTHKCHUS

Kon n HaumeHoBaHue
KOMIICTCHIINN

Nunukatopel 1ocTrxe-
HU

[Tnanupyemble pe3yabTaTbl 00y4eHUs O
JTUCLHUTLIINHE

O6menpodeccuo

HaJIbHBIC

OIIK-3 CnocobeH wuc-
I10JIb30BAaTh METOAbI
aHaJn3a U MOJCIIHPO-
BaHUA 3JI€KTpI/I‘-I€CKI/IX
LETe U AIEKTPUUECKUX
MalllnH

OIIK-3.1 3HaeT OCHOB-
HbIE METOJIBI aHAJIN3a U
MOJIETTUPOBAHUS DJICK-
TPUYECKUX LENEH U
BJIEKTPUYECKUX MAIIHH
OIIK-3.2 YMmeeT uc-
MMOJIb30BaTh METOIbI
aHajan3a, MOJIeIMPOBa-
HUSI ¥ pacyeTa dJIeKTpHU-
YEeCKHX LeNeH 1 dJIeK-
TPUUYECKUX MaIVH
OIIK-3.3 Bimaneer
HaBBIKAMH aHAJIN3a U
MOJICJIUPOBAHUS IJICK-
TPUYECKUX 1ETEeH U
ANEKTPUUECKUX MAIlIUH

3HaTh OCHOBHBIE METObI U MMOAXOBI K
MOCTPOCHUIO MATEUMATUYECKUX MOJIEIIEH,
B TOM YHCJIC - DJIABTPUUYECKUX LIETICH U
AIEKTPUUYECKUX MAIIMH. Y METh MPUMeE-
HATH HA MMPAKTHUKE OCHOBHBIC METO/BI T10-
CTPOEHHUSI MATEMAaTHYECKUX MOJIeJel CH-
cteM. BiageTs HaBbIKaMH MOJICTUPBOAHMS
CUCTEM BJIEKTPOIPUBOJIA C TIPUMEHEHUEM
COBPEMEHHBIX MTPOTPAMMHBIX CPEICTB.

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

Kontposanpyemsie pa3- ®opmupyemas | HaumenoBanue oue- | Ilokasaresnu oueHku
AeJibl (TeMbl) THCIH- KOMIIeTeHI U HOYHOIO CpecTBa
ILUIHHBI
Pasnensr 1-5 OIIK-3 DK3aMeHaI[MOHHEIE [IpaBunpHOCTH OTBE-
BOIPOCHI TOB Ha BOIPOCHI
Pasnensr 1-5 OIIK-3 PI'P [TomHOTa W TPaBUIIB-
HOCTb  BBITIOJHCHHUS
3aJlaHus
Pa3znenst 1-5 OIIK-3 JlaGopaTopuble pabo- | ApryMeHTHPOBAaHHOCTE
THI OTBETOB

2 MeToauveckue MaTepuaJibl, ONpeae/siiolue NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3youue npouecc GopmMupo-

BaHHUS KOMIIeTEeHI Ui

Mertonuueckue mMaTepuanbl, ONPEeACISIONINe MPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACATEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

TIMHEI (Tabswmma 3).

Tabnuua 3 — TexHoJornyeckas kapra

HaumenoBanme Cpoxn HIkana
OLICHOYHOI0 BbINOJIHE- | OLIEHHUBA-
cpeacTBa HUA HHA

Kpurepun oueHuBanust
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6 cemecTp
IIpomeskyTounas arrectauus B gopme «3ayer ¢ OLEHKOW»

JlaGopaTopHas
pabora 1

B TEUYCHHE
ceMecTpa

5 GayutoB

JlaGopaTopHas
pabora 2

B TCUCHHE
cemecTpa

5 6ayutoB

JlaGopaTopHas
pabora 3

B TCUCHHE
ceMmecTpa

5 Gayutos

JlaGopatopHas
pabora 4

B TCUCHUC
ceMmecTpa

5 6ayuios

JlaGopatopHas
pabota 5

B TEYEHHUE
ceMecTpa

5 6aiuios

5 0anoB — CTY/AEHT MOKa3aJl OTIIMYHBIE HABBIKH
NPUMEHEHHUS TOJYYCHHBIX 3HAHUW M YMEHUH
IPU peIIeHNH MPOo(EeCcCHOHANBHBIX 3a/1a4 B paM-
Kax YCBOEHHOI'0 y4eOHOro MaTepuaa.

4 Oamna — CTYJEHT IMOKa3aJl XOPOIIME HABBIKH
MPUMEHEHUS] TIOJYYCHHBIX 3HAHUW M YMEHUH
IpU peIIeHNH MPo(EeCcCHOHANBHBIX 3a/1a4 B paM-
Kax YCBOEHHOI'0 y4eOHOro MaTepuaia.

3 Oamia — CTyAEHT IMOKa3al yIOBIETBOPUTEIb-
HO€ BJIAJICHUE HABBIKAMHM INPUMEHEHUS IOJy-
YCHHBIX 3HAHUU M YMEHMU NPU PELICHUH IIPO-
(deccHoHANBHBIX 33aJa4 B paMKaX YCBOEHHOIO
yueOHOro MaTepuana.

0 Gamia — CTYAEHT MPOJEMOHCTPUPOBAI HENO-
CTaTOYHBI YPOBEHb BIAJEHUS YMEHUSIMU H
HaBbIKAMU MpPHU PELICHUH NPO(PECCHOHATBHBIX
3aJa4 B paMKax yCBOCHHOI'O y4eOHOro MaTepu-
asna.

PI'P

B TCUCHUC
cemecTpa

30 6amnoB

30 6amoB - CTYAEHT NMPaBHJIBLHO BBIIOIHMI 3a-
nanue. [lokazan oTiIM4YHbBIE BIIaJICHUS] HAaBBIKAMU
NPUMEHEHHUS] TOJYYCHHBIX 3HAHUW W YMEHUH
MIpH pelieHN Mpo(hecCHOHANBHBIX 33/1a4 B paM-
Kax YCBOEHHOTro yuyeOHoro martepuana. OTBETHII
Ha BCE JOTNIOJHUTEIbHBIE BOIPOCHI HA 3aIlUTE.
20 GayioB - CTYJIEHT BBHIMOJHUI 3aJaHUE C He-
OonpmMu HeTogHOCTsIMU. [lokazanm xopormwe
BJIQJICHUSI HAaBbIKAMU MPUMEHEHUs MOJYYEHHBIX
3HAHUW W YMEHUW TpH pemeHuu mpodeccuo-
HaJbHBIX 33]1a4 B paMKax YCBOCHHOTO y4eOHOTO
Matepuana. OTBEeTHWJI Ha OONBIIMHCTBO JIOTOJ-
HUTEIBHBIX BOIIPOCOB Ha 3aIIUTE.

10 GanoB - CTyIEHT BBHITIOJHWI 3aJaHUE C CY-
LIECTBEHHBIMU HeTO4YHOCTsAMU. [lokaszan yno-
BJIETBOPUTENILHOE BJa/JICHHE HABBIKAMH IpUME-
HEHHUs IOJIyYCHHBIX 3HAaHUW U YMEHUU IIpHU pe-
HIEHUH TNPOQPECcCCHOHANBHBIX 33Jady B paMKax
YCBOGHHOTO y4yeOHoro marepuana. [lpu orBerax
Ha JOIOJIHUTEIBHBIE BOMPOCH Ha 3alIUTE OBLIO
JIONYIIEHO MHOTO HETOYHOCTEM.

0 6anIoB - MpHU BHIMOJHEHUU 3a/laHUs CTYACHT
MIPOJIEMOHCTPUPOBAII HEIOCTATOYHBIN YpPOBEHb
BJIQJICHUSI HAaBbIKAMU MPUMEHEHUSI MOJYYEHHBIX
3HaHUM M YMEHHMH TpHU peleHuH IMpodeccHo-
HaJbHBIX 33]1a4 B paMKax YCBOCHHOTO y4eOHOTO
Marepuana. [Ipm oTBerax Ha IONOJIHUTEIBHBIE
BOMPOCHI Ha 3aluTe OBUIO JOIMYIIEHO MHOMe-
CTBO HETOYHOCTEM.

Tekymuii KOH-
TPOJIb:

55 b6amnoB
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OK3aMeH Bonpoc — 35 6amnoB | 35 GamioB - CTYAEHT NpPaBUIBHO OTBETHJI Ha
OIICHUBAHUE TeopeTrudeckuii Bompoc Owmnera. [lokaszam ot-
YpOBHS JIMYHBIC 3HAHUS B paMKaxX YCBOGHHOT'O y4eOHOTO
YCBOCHHBIX Martepuana. OTBETUI Ha BCE JOMOJIHUTEIIBHBIC
3HaHUHI BOIIPOCHI.

27 6ajIoB - CTYICHT OTBETHJI Ha TEOPETHUCCKHUI
BONIPOC OuiieTa ¢ HEOONBITUMHU HETOYHOCTSIMHU.
[Tokazan xopoume 3HaHUS B paMKaxX YCBOEHHO-
ro yaebHoro Matepuana. OTBeTHI Ha OOJIBIINH-
CTBO JIOIIOJIHUTENIbHBIX BOIPOCOB.

14 6anoB - CTYICHT OTBETHJI Ha TEOPETHUCCKHI
BOIIPOC OuJieTa C CyIIECTBEHHBIMH HETOYHOCTS-
Mmu. Ilokazan ynoBIETBOpUTENbHBIE 3HAHUS B
pamMKax ycBOEHHOro yueOHoro marepuana. [Ipu
OTBETaxX Ha JOMNOJHUTEIbHBIE BOMPOCH OBLIO
JOMYIIIEHO MHOTO HETOYHOCTEH.

0 GaymioB - mpH OTBETE Ha TEOPETHUYECKHH BO-
mpoc Ousieta CTyAEHT MPOIAEMOHCTPUPOBAI He-
JOCTaTOYHBIM ypoBeHb 3HaHuil. [Ipu oTBeTax Ha
JIOTIOJIHUTEJIbHBIE BONPOCHI OBUIO JOMYILEHO
MHO>KECTBO HETIPAaBUJIbHBIX OTBETOB.

HUTOIO: 90 6amnoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHOM CyMMBbI 0aJlJIOB — «HEYAOBJIETBOPUTEIBHOY (HEAOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTeCTAI[MK 110 JUCLUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHOM CyMMBI OaJlJIOB — «YZOBJIECTBOPUTEIHHOY (TIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCMMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOIIO» (CpeIHUI YPOBEHb);

85 — 100 % oT MakKcuMaIbHO BO3MOKHON CYMMBI 0aJlJIOB — «OTJIMYHOY (BBICOKUHN (MaKCHUMallb-
HBIi1) YPOBEHbD)

3amaHus i TEKYIero KOHTPoJIst

3amura J1abopaTopHbIX padoT

Jlabopamopuas paboma 1. VI3ydenne mporpaMMHBIX CPEICTB, PUMEHSIEMBIX TIPH MO-
ACIIMPOBAHUU CUCTCM.

- KaKhe THIBI MOJIeIell BO3MOXKHO PEaln30BaTh C MPUMEHEHHUEM IIPOrPAMMHOTO MaKeTa
PSM?

- HA30BHUTE HE MEHEE JBYX MPOrPAMMHBIX ITPOIYKTOB ISl TIOCTPOCHUS MOJIENICH TMHAMH-
YECKHX CHUCTEM;

- BO3MOJKHO JIM C TPUMEHEHHEM IporpaMmHoro makera FluidSim ocymectsiste mMose-
JIMPpOBAaHUEC CUCTCM T'MAPOABTOMATUKH U THCBMOABTOMATHKHU B NIPCACIax OJHOTO HpOGKTa?

- TPUBEIHUTE MPUMEP MPOrPAMMHOTO MPOIYKTA JJIsi MOJAEITHPOBAHHMS KHHEMATHUCCKUX
3JICMCHTOB.

Jlabopamopuas paboma 2. YucneHHOE MOJCIUPOBAHUE IEKTPOTEXHUYECKOW CHCTE-
MBI

- OIMHUIIUTEC OCHOBHBIC MOAXOAbI K YUCICHHOMY HHTCTPHUPOBAHUIO MIPU MOACIUPOBAHUN
CHCTEM;
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- KAKUMHM CII0CO0aMH MOYKHO IOBBICUTH TOYHOCTh YHUCICHHOTO MOZACIINPOBAHUSA cuctem?
- KaKH€ BUJbI HOFpCI.HHOCTCI\/'I HMCIOTCA Y YHCJIICHHBIX METOA0B MOACITIUPOBAaHU.

Jlabopamopnas paboma 3. MopenupoBanue paboThl KOHEYHOTO aBTOMATA!

- U3 KaKMX OCHOBHBIX JICMEHTOB COCTOMT KOHEUHBIA aBTOMAT?

- TIPUBEIUTE TPHUMEP NMPUMEHEHHUS KOHECYHOI'O aBTOMAaTa B YIPaBICHHHM TEXHOJOTHYEC-
CKHUMH 00BbEKTaMU;

- M3 KaKuX 3JIEMEHTOB COCTOSAT KOMaHIbl KOHEYHOro aBToMara?

Jlabopamopnas paboma 4. MoznenupoBaHie CUTHAIIOB 3a/IaHUs, BHELITHEH CpeJibl, cO0p
¥ 0TOOpaKEHUE PE3YIBTATOB MOJIEIMPOBAHUS:

- IEPEYUCIIUTE OCHOBHBIE BBl CUTHAJIOB, UCIIOJIB3YEMBIX B CHCTEMaX YIIPABICHUS;

- KaKUM 06pa30M MOKHO peaJII/I3OBaTB CUTHAJ 3a4aHUuA OJI1 CUCTEMBI B BUC ITOCJIICJ0BA-
TEJIbHOCTH UMITYJILCOB 3aJJaHHOW BEJIMYUHBI?

- KakuM 00pa3oM MOKHO CMOJIEIMPOBATh CIydaiiHOE BO3MYILAIOILIEE BO3IEHCTBUE HA CH-
cremy?

Jlabopamopuas paboma 5. (peanusyercs B popMe MPaKTHIECKON MOoAroToBku) CHHTE3
¥ ONITUMHU3ALUS CUCTEMBI 3JIEKTPOIPHBOIA:

- KaKue CTaHJIapTHHIE HACTPOWKHN KOHTYPOB CUCTEM YIPABJIEHUS Bbl 3HaeTE?

- KaKMe CBOMCTBA CUCTEME JIaeT MHTErPaIbHas COCTABIAIONIAS Perystopa?

- KaKue JONYIICHUA MTPUMCHSINCH MPHU CUHTC3C MOACIIN CUCTCMbI BHGKTpOHpI/IBOI[a?

- M3 KaKMX OCHOBHBIX 3JIEMEHTOB COCTOMT MOJENb JBHMIATENs M3 CHCTEMBI 3JIEKTPOIIPH-
BOJIA.

PacyeTrHo-rpajduueckasi padora

Hcxoannie nanubie ajasa PI'P

1. B xauecTBe 00BEKTa yHpaBlIEHUS HUCIOIb30BaTh JIBUTATeNlb TOCTOSSHHOTO
TOKa He3aBUCUMOTro Bo30yx1eHus. [lapameTpbl nBuraTens BHIOpATh COIVIACHO Ba-
pHUAHTYy.

2. CIpoeKTHpPOBATh JBYXKOHTYPHYIO CUCTEMY aBTOMATHUYECKOTO PETyJIHUPO-
BaHUsl CKOpOCTH. HacTpoiiky KOHTYpPOB PETyIUPOBAaHUS MPOU3BECTH HA MOJYJIb-
HBIU ONITUMYM.

3. [Monmyuuts rpaduku mepexoqHBIX MPOILECCOB 3aMKHYTOH CHCTEMBI aBTO-
MAaTHUYECKOI'O PEryJMpPOBaHUS CKOPOCTH IO YIPABJISIOIEMY BO3JEUCTBUIO IS
CKOPOCTH, TOKa, OITMOOK YIpaBieHUsl (CKOPOCTH, TOKA) B CIydyae CTYNEHYATOTO
YIPaBJISIOUIETO BO3IEHCTBUS, COOTBETCTBYIOIIET0 HOMUHAIBHONW CKOPOCTHU JIBUTA-
tenst. OnpenenuTh nepeperyaupoBaHie B CUCTEME aBTOMaTUYECKOTO PEryJinpoBa-
HUSI CKOPOCTH, BpeMsl IIEPEXOJIHOTO MPOIlecca, CPEeIHEKBAIPATUUHYIO OLIHOKY IO
CKOpPOCTH B cllyyae pabOThl CUCTEMbl B HOMUHAJIBHOM peXUMe (Ha BBIXOJE CUCTe-
Mbl HOMHHaJIbHasi CKOPOCTH ).

4. Ionyuuts TpavKu NEPEXOTHBIX MPOLIECCOB 3aMKHYTOM CHCTEMbI aBTO-
MAaTHUYECKOTO PETyJIMPOBAaHUSI CKOPOCTH IO YIPABISIOLIEMY BO3JCUCTBUIO IS
CKOPOCTH, TOKa, OLIMOOK YIpaBieHUsl (CKOPOCTH, TOKA) B CIy4yae CTYNEHYATOIO
YIOPABJISIIOIIETO BO3AEHCTBUS, COOTBETCTBYIOIIETO0 HOMUHAJILHON CKOPOCTH JBUTa-
TEJs, IPU 3TOM HEOOXOJMMO OTOOPA3UTh MTOBEJECHUE CUCTEMBI O€3 HArpy3KkH, C ee
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HAaOpOCOM M CheMOM (B KauecTBE Harpy3Kd UCIOJIb30BaTh MOCTOSIHHYIO Harpy3Ky
Mc=MRn).

5. JIONIONHUTE TOJIyYEHHYK0 CHUCTEMY aBTOMATHYECKOTO PpEryIMpOBaHUS
CKOPOCTH KOHTYPOM IIOJIO’)KEHHUSI (BBECTU B cUCTEMY peaykrop). HacTpoiiky koH-
Typa MOJIOKEHUS IPOU3BECTU HAa MOAYJIbHBINA ONITHUMYM.

6. [TomyunTs rpaguku nepexoAHbIX MPOLECCOB 3aMKHYTOM CHUCTEMBI aBTO-
MaTHUYECKOI'0 PEryJIMPOBaHUS MOJIOKEHUS (CIEIAIIEH CUCTEMbI) MO YNpaBIIAOIIe-
MY BO3JIEUCTBHUIO JIJIsI CKOPOCTH, TOKA, MOJOXKEHUS, OIIMOOK yrHpaBieHUs (CKOpo-
CTH, TOKa, NOJIO)KEHMSI) B CIy4Yae CTYIIEHYaTOTO M CHHYCOMJAIbHOTO YIPaBJISIO-
1iero Bo3aercTBus. OnpenenuThb T€ K€ MapaMeTpsl, 4TO U B IMYHKTE 3 C aHAJIOru4-
HbIMH ycnoBUsMH. [Ipyn MoaennpoBaHuu NEPEXOAHOTO MPOLECCa MO MOJ0KEHHIO B
OJIHOM cHcTeMe KOOPAMHAT HEOOXOAMMO IPEICTaBUTh Ha OJAHOM IpaduKe OCHOB-
HYIO BBIXOJHYIO KOOPJAMHATY CUCTEMBI U CUTHAJI 3a/1aHHS.

7. [lonyuuth rpaduKu MepexoqHbIX MPOLECCOB 3aMKHYTOH CHCTEMBbI aBTO-
MaTHUYECKOTO PETyJIUPOBAHUSA MOJIOKEHUS (CIEAUIEH CUCTEMBI) MO YIPaBIIAOIIe-
My BO3JEHCTBUIO JJII CKOPOCTH, TOKA, MOJOKEHHUSI, OIIMOOK YIpaBieHus (CKOpo-
CTH, TOKa, MOJIO)KEHHS) B CIy4yae CTYNEHYAaTOr0 M CHHYCOMUJAJIBHOTO YIpPaBJISIO-
IIEr0 BO3JCUCTBUS, IPU ATOM HEOOXOJMMO OTOOpPa3UTh MOBEAEHUE CUCTEMBI 0€3
Harpy3KkH, ¢ ee HabOpocoM M CheMOM (B KaUECTBE Harpy3Kd HCIIOJIb30BaTh MOCTO-
SHHYIO Harpy3ky Mc=MH/2, a Ttaxxke cuHycouaajibHyto ¢ yactotoil 0,1 pan/c u
amruTy o Mc=Mwu/4).

BapuanTsl 3a1aHuit:

Bapuant | Tun nsurarens Py Ny Uy Iy N J Koapdpuument
kBT 00/MHUH B A % KrM® nepeaayuu pe-
IyKTOpa
(Mmm/pa)
1 I161 14,5 2850 270 53,6 86 0,56 2,81
2 171 10,6 1450 220 48 81,5 1,4 1,32
3 181 18 1450 220 82 84 2,7 1,22
4 182 24,5 1450 110 222 86 3,1 1,17
5 1191 43 1450 270 159 86,5 5,9 1,03
6 1101 65 1450 110 592 89 10,3 1,16
7 111 102 1450 220 463 90,5 | 20,4 0,96
8 I162 7,5 1450 220 34 81 0,65 1,52
9 I119-45-7K 2100 390 750 2970 94 | 13600 1,64
10 [120-35-7K 2400 385 860 2970 94,1 | 14900 1,69
11 [121-35-15K 3300 330 630 5540 94,2 | 30120 2,17
12 MII-600-300 600 300 440 1100 90,6 | 1050 1,15
13 MII-350-450 350 450 220 1300 89,7 450 1,18
14 MII-1000-530 1000 530 750 1070 92,5 900 1,49
15 MII-490-500 490 500 220 1800 91,1 380 1,2
16 I1131-4K 100 500 440 250 90,9 64 2,23
17 I1143-4K 200 400 440 497 91,6 175 1,97
18 I1151-5K 320 500 440 788 92,4 355 1,03
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19 I1bCT-22 0,4 1000 220 2,4 70,5 | 0,04 1,02
20 ITIbCT-52 4,1 1500 220 20,8 87,2 | 0,44 2,03
21 I1bCT-53 3,3 1000 220 3,1 75 0,52 1,73
22 I1C-53 0,5 1500 220 3,1 75 0,04 1,47
23 I1171-5K 500 400 660 820 92,5 | 1095 1,31
24 I1153-5K 400 500 660 812 93,5 483 1,53
25 I1171-12K 630 500 330 2060 92,6 | 1255 2,19
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