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1 BBenenue

Pabouas nporpamMa u (HOHJI OLEHOYHBIX CPEACTB AUCHUILIMHBI «MoOJenupoBaHue CH-
CTEM» COCTaBJICHBI B COOTBETCTBHH C TPpeOOBaHUAMH (heIepaIbHOTO TOCYAAPCTBEHHOTO 00pa3o-
BaTENFHOIO CTaHJApTa, YTBEPXKIAEHHOrO MpukazoM MunoOpHayku Poccuiickoit @enepauuu , u
OCHOBHOM TMpOQeCCHOHATBHOW 00pa30BaTeIbHON MPOrpaMMbl MOJITOTOBKH «DJIEKTPONPUBO U
aBTOMATHKa) 0 HaIlpaBJIEHUIO MOATOTOBKH «13.03.02 DnexTposHepreTHka U 3J1€KTPOTEXHUKAY.

IIpakTHdeckast MOATOTOBKA pEaJM3yeTCsl HA OCHOBE:

[Mpodeccunonansubrii crangapt 40.180 «CIIELIUAJIMCT B OBJIACTU ITPOEKTUPO-
BAHUMA CUCTEM SJIEKTPOITPUBO/IA».

O6o06mennas Tpynosas GyHkuus: A OpopmiieHHEe TEXHUUECKONW JTOKyMEHTAIlMK Ha pa3-
JMYHBIX CTAJANAX pa3pabOTKH MIPOEKTa CUCTEMBI AJIEKTPOIIPUBOJIA.

HVY-2 IlpumeHsaTs cucreMy aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS M IPOrpaMMmy, HC-
HOJIb3YEMYIO AJIl HAIMCAHUSA U MOAM(UKALUU JOKYMEHTOB, JUIsl BBIIOJIHEHHS I'papUuecKux U
TEKCTOBBIX pa3JIElIOB KOMIUIEKTOB KOHCTPYKTOPCKUX JOKYMEHTOB ACKHU3HOI'O, TEXHHUUYECKOIO U
pabouero NpoeKkToB Ha Pa3pabOTKy MPOEKTa CUCTEMBI AJIEKTPONPUBO/IA.

3amjaun  OucCLU-
IIJIMHBI

- popMupoBaHre 6a30BbIX 3HAHUN U KOMILJIEKCA YMEHUN, HEOOXOMMBIX IS
peleHHs 3a/1a4 MOJSIIMPOBAHUS CUCTEM PA3JIMYHON (PU3HUECKON TPUPOIbI;
- ¢(OpMHUPOBATh HABBIKH IO MOJICTTMPOBAHUIO Pa0OTHI CHCTEM aBTOMATHYE-
CKOT'O 1 aBTOMATHU3UPOBAHHOI'O YIIPABJICHUA TCXHUUCCKUMU O6’beKTaMI/I u
TEXHOJIOTUYECKUMU JINHUSIMH,

- pa3paboTKa U MPOBEACHHUE UCCIICIOBAHII Ha MATEMATHUECKUX MOJIEIISIX
THUTIOBBIX DJIEMEHTOB CHCTEM aBTOMAaTHYECKOTO H aBTOMaTH3UPOBAHHOTO
yIIpaBJICHUS.

OCHOBHBIE ~ pa3-
nensl  /  TEMBI
JUCLIUILIHHBI

Pa3zgen 1. OcHOBHbBIE onipe/ie/ieHUs U MOHATHSI TEOPUU MOIeTMPOBAHUSA
cucrem: [Ipenmer kypca, ero nenu u 3agaun. CoJep:kanue Kypca u ero
CBA3b C APYTHUMH JUCUMIUIMHAMY HamnpasiieHHs,, OCHOBHBIE ONPEEICHUS U
MOHATHSI TEOPUU TIOI00US U MOJICTHPOBAHUS. 3a1auu pa3pabOTKH CUCTEM
Ha 06a3e COBPEMEHHbBIX MaTEMaTHUYECKUX METOJIOB, PEAIU3YEMBIX C UCIIONb-
30BaHUEM IIPOrPAMMHOTEXHUUYECKUX CPEACTB, M3yuenne nporpaMMHBIX
CPEIICTB, IPUMEHSIEMBIX IIPU MOJIETUPOBAHUM CUCTEM, M3ydueHue TeopeTu-
YECKHUH pa3/iesioB NTUCHUIUIMHEL, [loaroroska u Beinoguenue PI'P

Paznen 2. Knaccudukanus u onucaHue BUA0B MOJeJTUPOBAHNS CHCTEM:
YpoBHHU KIacCUPUKALIUN U OMTMCAHUE BHIOB MOJICTHPOBAHUS CHCTEM U MO-
nenei, CTpyktypa mojened, mpumepbl. COBpEMEHHBIE TEHIACHIIUN, UMUTA-
LUOHHBIE MOJIENH, MI3ydueHne TeOpeTUIECKUX pa3ieNioB AUCIUTIINHBL, Bbl-
nonHenue PI'P

Pa3nea 3. Iloaxoanl k ucciaenosanuio cucrem. Craanu pazpadoTku Mo-
AeJseii: 3amaun pa3pabOTKU CUCTEM Ha 0a3e COBPEMEHHBIX MaTeMaTUYECKUX
METO/OB, PEATH3YEMBIX C UCIIOI30BAHUEM MPOTPAMMHO-TEXHUYECKUX
cpeacTs, [loHsITHE CIOKHON CUCTEMBI, TOACUCTEMBI U dJIeMeHTa, CTpYKTY-
pa, pyHKIMH, IEpeMEHHBIE, TAPAMETPhI, COCTOSIHHS M XapaKTEPUCTUKH
00:1b11101 cucTeMbl, ba3oBble MOIX0/bI K OMUCAHUIO U UCCIIEIOBAaHUIO TIPO-
11eccoB (PYHKIIMOHUPOBAHUS CIOXKHBIX cucteM, Llenn monenuposanus. Cra-
Y pa3paboTKU MOJIeNIe, FTanbl MoIeIMpoBaHus, UncieHHOe MOIETUPO-
BaHME 3JIEKTPOTEXHUUECKOU cucTeMbl, MI3ydeHue TeopeTuyeckux pa3ieion
mucuuiineel, Bemonmaenaue PI'P

Pasnen 4. TunoBble MaTeMaTH4YeCKHE CXeMbI MO/IEJTUPOBAHUS CHCTEM:
[TocnenoBarenbHOCTH Pa3pabOTKH M KOMIIBIOTEPHON peain3aliui Moaeen




cucreM, lloctpoenne KoHIENTyalnbHOM MOJENH cucTeMsl. [IpoBepka anek-
BaTHOCTU MOJIETH U 00beKTa MojieTupoBanusi, @opmanuzanus U alnropur-
Muzanus. [lonydenue u uHTEpHpeTanus pe3yinbTaToB MOJEIMpoBanus, Jlo-
KYMEHTHpPOBaHUE 3TANIOB MOJEIUPOBAHU cucTeM. THUIIOBbIE MaTeMaTHye-
CKHE CXEMBbI MOJIETTUPOBaHUs cucteM, HenmpepbIBHO-1€TEpMUHUPOBAHHBIE
Mozenu (D-cxembr), AUCKPETHO-IeTepMUHUpOBaHHbIE MoJienH (F-cxembr),
JUCKPETHO-CTOXacTuyeckue Mozaenu (P-cxemsr), HenmpepbIBHO-
croxactuueckue Mojieiu (Q-cxeMbl), ceTeBble MOJICNIH, KOMOWHUPOBAHHBIE
mozenu. O01iee onrcanue, BO3MOKHOCTH MPUMEHEeHMs, MoienupoBaHue
paboThl KOHEYHOTO aBTOMAaTa, MoIenupoBaHUe CUTHAJIOB 3aJaHMsl, BHEI-
Hel cpefbl, cOOp U 0TOOpaKeHHE PE3yIbTaTOB MOJIEIUPOBaHMs, M3ydeHue
TEOPETUYECKUX Pa3/IesIOB TUCIUIUINHEI, Beimonnenue PI'P

Pasnen 5. HenpepbiBHO-1eTepMUuHUpOoBaHHbIe MoAean (D-cxembr): Ma-
TeMaTu4eckoe onucanue D-cxeM, OCHOBHbIE COOTHOIIEHUS, BO3SMOXKHBIE
MPUIIOKEHUS, TPUMEPHI, TeXHUUECKUE ONTUMYMBbI, UCIIOJIb30BAaHUE TUIIO-
BbIX HacTpoek, KOoHTypbl perynupoBaHus, IPUHIIUI TOAYUHEHHOTO PETyIn-
poBaHus, peannzanusa, CHHTE3 U ONTUMHU3ALNS CUCTEMbI JIEKTPOIPUBO/IA,
N3ydenue TeopeTnyeckux pa3aenaoB qucuuruiniel, Beimonnenue PI'P, Tlpo-
MEXYTOYHasl aTTeCTalus

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

[Tporecc n3ydeHust TUCIUIUIMHBI «MOIETMPOBAHUE CUCTEM» HaIlpaBjieH Ha (OpMHUPOBa-
HUe cienyromux komnereHuud B coorBercTBuu ¢ @I'OC BO u ocHOBHOIM 00pazoBaTeNbHOMN
nporpammoit (Tabiuma 1):

Tabnuna 1 — KoMnereHIInN  HHIUKATOPHI UX TOCTHXKEHUS

Kon n HaumeHoBaHue
KOMIICTCHIINN

Nunukatopel 1ocTHXe-
HU

[Tnanupyemble pe3ysabTaTbl 00y4eHUs O
JTUCLUILIINHE

Oo6menpodeccro

HaJIbHBIC

OIIK-3 CnocobeH wuc-
I10JI30BAaTh METOAbI
aHaJn3a U MOJEIIHPO-
BaHUA 3JI€KTpI/I‘-I€CKI/IX
LETel U AIEKTPUUECKUX
MalllnH

OIIK-3.1 3HaeT OCHOB-
HbIE METOJIbI aHAJIN3a U
MOJIETTUPOBAHHUS DJICK-
TPUYECKUX LENEH U
3JIEKTPUYECKUX MAIIHH
OIIK-3.2 YMmeeT uc-
MMOJIL30BaTh METOIbI
aHajan3a, MOJIeIMPOBa-
HUSI ¥ pacyeTa dJIeKTpHU-
YEeCKHX LeNeH 1 dJIeK-
TPUUYECKUX MaIVH
OIIK-3.3 Bimaneer
HaBBIKAMH aHAIN3a H
MOJICJIUPOBAHUS IJICK-
TPUYECKUX 1ETEeH U
ANEKTPUUECKUX MAIlIUH

3HaTh OCHOBHBIE METObI ¥ MOAXOBI K
MOCTPOCHUIO MATEUMATUYECKUX MOJIEIIEH,
B TOM YHCJIC - DJIABTPUUYECKUX LIETICH U
AIEKTPUUYECKUX MAIIUH. Y METh MPUMeE-
HATH HA MMPAKTHUKE OCHOBHBIC METO/IBI T10-
CTPOEHHUSI MATEMAaTHYECKUX MOJIeJIel CH-
cteM. BiageTr HaBbIKaMH MOJICTTUPBOAHMS
CUCTEM DJIEKTPOIPUBOJIA C TIPUMEHEHUEM
COBPEMEHHBIX MTPOTPAMMHBIX CPEICTB.

3 MecTo JUCUMIJIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl




Hucuunnmza «MoaenrupoBaHue CUCTEM» U3ydaeTcs Ha 4 Kypce, 7 cemecTpe.

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

Jl1is OCBOEHUS TUCIUTUIMHEI HE0OXOUMBI 3HAHUS, YMECHHSI, HABBIKU W / I OIBIT TIPaK-
TUYECKOW IesATENIbHOCTH, C(HOPMUPOBAHHBIE B MpPOLECCe HU3YYEHUS NUCUUIUIMH / TMPaKTUK:
«DneKTpoOe30NacCHOCTh M TEXHOJOTHS 3JIEKTPOMOHTAXHBIX padoT», «IIporpammubie cpencTsa
CHUCTEM DJIEKTPOIIPUBOJAN.

Juctumumza «MoJenupoBaHie CUCTEM» YaCTUYHO peain3yercs B popMe mpakTUYecKon
noAroToBkU. [IpakTuyeckasi moAroTOBKa OPraHU3yeTCsl MyTeM MPOBEIEHUS / BBIMOIHEHHS JIEK-
111, Ta00paTOPHBIX pabOT, CAMOCTOSATENBHBIX PadoT.

Jucuunnuza «MoieTupoBaHue CUCTEM» B paMKaX BOCIIUTATEIBHON paboThl HalpaBjieHa
Ha pa3BUTUE YMEHHUS apryMEHTHUPOBATb, CaAMOCTOSATEIbHO MBICIUThH, Pa3BUBAET TBOPUYECTBO,
npodeccuoHanbHble YMEHHS, OTBETCTBEHHOCTh 3a BBIMOJHEHUE Y4€OHO-IIPOU3BOICTBEHHBIX
3aJJaHuH.

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

OO61mas TpyI0eMKOCTh (00beM) TUCHIUTIINHBI cocTaBmsieT 4 3.¢., 144 akaj. gac.
Pacnipenenenune o0beMa TUCIIUTIIIMHBI (MOYJISA) TIO BUJAaM Y4€OHBIX 3aHATHM MPEJCTaB-
JIEHO B TabimIe 2.

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

O0BeM TUCIUILINHEL Bcero akanemu-
YeCKUX YacoB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144

KoHTakTHasi ayiuTopHasi padoTa o0y4Jaommxcs ¢ npenoaasarteiem (mo | 12
BH/JIaM Y4eOHBIX 3aHSATHI), BCEro

B Tom uncie:

3aHSATHUSA JEeKIMOHHOTO0 TUNA (JISKIIMU U WHBIC YUCOHBIC 3aHATH, Ipeay- | 6
CMaTpHBAIOIUE NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopmanuu me-
JarOTUYECKUMH paOOTHUKAaMHU), B TOM YHCII€ B (JOpME MPAKTUIECKOMN TI0]I-
TOTOBKH: 0,8

3aHATHS CEMHHAPCKOIr0 THUNA (CEMUHAPHI, MPAKTHYECKUE 3aHATHS, Mpak- | 6
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCIIe B (POpME MIPAKTUUECKON TTOATOTOBKH: 2

CamocTosiTeJibHasi padoTa 00y4yaluUXxcsi ¥ KOHTAaKTHasi padora, Bxio- | 128
Yaomas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIBbHYIO paboTy o0ydaro-
IIUXCSl € MpEenoAaBaresssMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJIbTA-
II1H); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpele Bysa

[IpomexxyTounast arrecTarusi 00yJaronuxcsi — 3a4eT ¢ OICHKON 4




6

5 CoaepkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBEeJCeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BH0B Y4eOHOM

padoTsI

Tabmuua 3 — CTpykTypa U coepKaHue JUCUUIUIMHBI (MOIYIIS)

HaunmenoBanue pasaciioB, TCM U COACP-
KaHuEC MaTcpuajia

Bunasl yueOHOI paboThI, BKITIOYAst CAMOCTOSTEIb-
HYI0 pab0oTy 00yJarOIIMXCs U TPYIOEMKOCTD (B Ya-

cax)

KoHnrtakTHas paboTa npemnogaBarens ¢ o0y-
HarMIuMHUCHA

JlaGopaTopHsble
3aHATHSA

Jlekuuu | CemuHapckue
(mpakTHYeCcKue

3aHATHUSA)

CPC

Paznen 1. OcHoBHbBIE onpene/ieHust

U IIOHATHA TCOPHU MOACIHUPOBAHUA CUCTEM

IIpenmet Kypca, ero meju 1 3aa4u.
Conep:xkaHue Kypca U ero CBsi3b C APY-
THMH JACHUTLUINHAMY HANIPaBJIeHHS.

0.3

OcHoBHbIE onpeaeeHUs] U IOHATHS
TeOPUM NMOA00US U MOJAETUPOBAHHUS.
3amauyu pa3padoTKM cucTeM Ha 6a3e co-
BPEeMEHHbIX MATEMATHYECKUX METO/I0B,
peaiu3yeMbIX ¢ HCIIOJIb30BaHUEM MPO-
TPAMMHOTEXHUYECKHUX CPEJCTB.

0.3

N3yuyenne nporpaMMHBIX CPeACTB,
NpUMeHsIeMbIX IPU MOAETHPOBAHUHI
cucTemM

HN3ydyeHue TeopeTnyecKuii pa3aesoB
AMCUMUILINHBI

10

IMoaroroska u BuinmoiHenue PI'P

12

Pasznen 2. Knaccudukanus u onucanne BUI0B MOACJIUPOBAHUS CHCTEM

YpoBHH KiIaccupuKAUM U ONTUCAHUE
BH/I0B MO/IeJIMPOBAHMS CHCTEM M MOJie-
JIeit.

0.3

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

0.3

H3y4yeHne TeopeTHYeCKUX pa3aeioB
AUCHUTITHHBI

Bruinoanenune PI'P

12

Paznen 3. [lloaxoas! k uccienoBanmnio cucrem. Crtagum pazpadboTrku Moaesiei




3agaun pa3padoTKu cucTeM Ha 0ase co-
BpPeMEHHbIX MATEMATHYECKHX METO/I0B,
peau3yeMbIX ¢ HCIO0Jb30BAHHEM NPO-
TPAMMHO-TEXHHYECKHX CPeJCTB.

0.4

IlonsiTHE CJ0XHOM cHMCTEMBI, MOJCH-
cTeMbI M 3JIeMeHTa.

0.4

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

0.4

ba3oBbie MOAX0ABI K ONMCAHHUIO H HC-
CJIeJOBAHUIO NPOLECCOB (PDYHKIIUOHH-
POBaHHS CJI0KHBIX CHCTEM.

0.4

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

0.4

YmncjieHHOE MO/IeJIMPOBaHME 3JIEeKTPO-
TEeXHHYECKOH CHCTEMBI

HN3y4yenue TeopeTH4eCKHUX pa3iesioB 14
AUCHMILTUHBI
Boinosanenue PI'P 14

Pa3znen 4. TunoBsie MaTeMaTH

YECKHE CXEMbI MOJI€/JIUPOBAHUA CUCTEM

ITocaenoBaTeqabHOCTH Pa3padoTKH U
KOMIIBIOTEPHON peajiu3auum Mojiejei
CHCTEM.

0.3

IMocTpoeHne KOHENTYAJIBHOH MOIEIH
cucremsl. [IpoBepka ageKBaTHOCTH MO-
e u 00beKTa MO/IeJIMPOBAHMSI.

0.4

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

0.3

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

0.3

HenpepbiBHO-1eTepMUHUPOBAHHbIE
Mozaesan (D-cxembl), ZUCKPETHO-
aeTepMUHUPOBaHHbIe Moaeau (F-
CXeMbl), IMCKPETHO-CTOXACTHYECKHE
Mojaeau (P-cxembl), HenmpepbIBHO-
croxacTuuyeckue Mmoaesn (Q-cxemsl),
ceTeBble MO/1eJIM, KOMOMHUPOBAHHbIE

0.4

moaean. O01ee onucaHue, BO3MOKHO-




CTH IIPUMCHCHMUSA.

MoaenupoBanue padboTbl KOHEYHOT 0 1
aBTOMara
MopeanpoBaHue CHTHAJIOB 3aJaHHS, 1

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

H3y4yeHne TeopeTHYeCKUX pa3aeioB
AUCHUTTHHBI

14

Beinmosinenue PI'P

14

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

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

0.3

TexHu4yeckue ONTHMYMBI, HCTIOJIb30Ba-
HHE THIOBBIX HACTPOEK.™

0.4*

KouTypsbl peryiupoBanusi, NpUHIMII
NMOAYMHEHHOTO PeryJMpPOBaHUsA, Peaiu-
3anua™

0.4*

CHHTe3 1 ONITHMHU3ALHUS CHCTEMBI JJIeK-
TponpusBoaa™

2*

H3y4yeHne TeopeTHYeCKUX pa3aeioB
AUCHUTTHHBI

14

Beinosnenue PI'P

16

HNUTOI'O no nucuunjinHe

6

128

* peanuzyercs B popMe MPaKTUYECKON MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIMXCS MO U CHUIIINHE (MOTY-

J110)

[Ipu nmaHUPOBaHUU CAMOCTOSITENEHOM PabOTHI CTYIEHTY PEKOMEHAYETCSI PyKOBOJCTBO-

BaThCsI CIIEAYIOIIUM pacIpe/IeICHUEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomengyemMoe pacnpeneeHne 4acoB Ha CaMOCTOSATEIbHYIO padboTy

KommnoHeHTBI caMocTOSITEIbHON PadoThl

KoaunuyecTBO 4acoB

I/I3y‘~IGHI/Ie TCOPCTUUCCKUX PA3ACIIOB TUCHUIIIIMHBL

60

BrimmonHeHne otdeTa M MOATOTOBKA K 3armute PI'P

68

7 OueHoOYHBIE CPEACTBA /sl IPOBEACHUS TEKYLIero KOHTPOJISI U POMEKYTOYHOI

arTecTAlMU O0YYAKOIIMXCS MO0 IUCHUIINHE (MOYJII0)




@DOHJ OLIEHOYHBIX CPEICTB Ul NMPOBENCHUS TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH M IIPO-
MEXYTOUHOM aTTecTaluu npeacrasicH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHMS PE3y/IbTaTOB O0YUYCHHS MO JAUCHUILTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM M 3JIEKTPOHHOM BHUJIE.

8 YueOHO-MeTOoaMUYeCcKOEe U HH(POPMALMOHHOE 0O0eceUyeHUe TUCIHILIMHBI (MOIYJIs1)

8.1 OcHOBHas nuTeparypa

1) Bacunpuenko, C. A. ['mapaBinueckrie U MTHEBMATUUECKUE SJIEMEHTHI CUCTEM aBTOMa-
TuKH : yueb. mocooue / C. A. Bacunbuenko, C. I1. Uepnsiii, C. U. CyxopykoB. — Komcomobck-
Ha-Amype: ®I'BOY BO «KHAI'Y», 2018. - 112 c.

2) Yukypos, H. I'. MoaenupoBanue cucteM u mpoieccoB: YueoHnoe nmocooue / H.I'. Yu-
KypoB. - Mockga : U1l PUOP: HULL Uudpa-M, 2013. - 398 c.:- (Beicuiee oOpazoBanue: baka-
nagpuat). - ISBN  978-5-369-01167-6. - Tekct : onekrponHsii. -  URL:
https://znanium.com/catalog/product/392652 (mata ooparmienus: 28.06.2021). — Pexxum fgocryna:
IO TOATIHCKE.

3) Kwmyne, B. A. MoaenupoBanue, UcClieJOBAHUE U ONTUMHU3AIMSA 3aMKHYTBIX CHUCTEM
aBTOMAaTHUYEeCKOro 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: YUueOHOE
nocobue / Tepéxun B.b., lementheB FO.H. - Tomck:M31-Bo ToMCKOTrO MoimMTeX. YyHUBEPCUTETA,
2015. - 307 c.: ISBN 978-5-4387-0558-1. - Tekctr : onmektponnbii. - 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. — (Beicmiee obpazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_58e7460f93d2e6.7688379. - ISBN 978-5-16-012765-1. -
Texcr : anextponHbId. - URL: https://znanium.com/catalog/product/763678 (nata oOpamieHus:
28.06.2021). — PexxuiM OCTYyIIA: 110 MTOATHKCKE.

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

3) AkcenoB, M. . MozaenupoBanue >JIeKTpONpUBOaa: YueOHOoe mocoOue / AKCEHOB
M.U. - Mocksa :HUL[ UH®PA-M, 2016. - 135 c. (Beiciee oo6pa3oBanue: bakanaspuat) (O06-
noxka. KBC)ISBN  978-5-16-009650-6. -  Texer : onektponsbii. -  URL:
https://znanium.com/catalog/product/452126 (mara obpamenus: 28.06.2021). — Pexxum moctyma:
0 TIOJIITHCKE.

8.3 Ilepeuennr pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «MHTepHeTy,
HEOOXOUMBIX JJIs OCBOSHUS JUCIUTUINHBI (MOYJIs)

1) bubmuorexa PODU http:// www.rtbr.ru/rffi/ru/library

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

3) Enunoe okHO qocTyma K HHGOpMamoHHBIM pecypcam http://window.edu.ru/

8.4 JIutieH3noHHOE U CBOOOIHO PaCIpOCTPAHIEMOE POrpaMMHOe 00ecIiedeHHEe, UCTTOIb-
3yeMoe MpH OCYILIECTBICHUH 00pa30BaTEILHOIO IpoIiecca Mo TUCHUTIIMHE
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Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOT0 IPOTPAMMHOTO 00eceueHUs

Haumenoanue 10 PexBU3UTHI / yCIIOBHSI HCTIOb30BaHUS

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

9 OpraHu3auMoOHHO-TIeAArOrHYecKHue yCJa0BUs

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

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

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MPEenogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALMOHHBIX W MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIOIB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX (OpM MpoBeneHus 3ausaThii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJIOTWU PEATM3YIOTCS MyTEM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAINoiaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoif iekuiuu 1eKTop 00s3aH MpenynpeaIuTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
06a3zoBoOMY yueOHUKY (yueOHUKAaM, y9€OHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKIIMOHHBIN Kypc MOJDKEH JaBaTh HanOOJbIIWH 00BbeM MH(OpMAIMK M 00ecIeynBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 CamocrosiTesibHasi padoTa 00y4YarOMXCs M0 JUCHUIINHE (MOYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO NIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0e3 HEMOCPEICTBEHHOIO Yy4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOM pe3ybTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTOSATENHHON pabOTHI:

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

- yri1y0OJieHHe U pacIliipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHMEe YMEHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTALHIO,
CHeLMaIbHYIO JIUTEPATYPY;
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- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3al1u;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYAIBHO WIW TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJTH, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

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

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CAMOCTOSTEIBHON pPabOTBhI CTYACHTOB MOYKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JODKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe Kak K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, MIPUOOPETEHUs ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHuUs mpodec-
CHUOHAJIbHOU JIUTEPATYpHI.

9.4 Metoanueckue yKa3aHus 1Jis1 00y4ar0MXCs M0 OCBOCHUIO M CHUILTUHbBI

[Ipu M3yueHuu QUCUMILTUHBI 00YYarOIIUMCS 11€JIeCO00Pa3HO BHIMIOIHATH CIEAYIOIINE pe-
KOMEH/IallUU:

1. U3yueHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MM KOHCIEKTHBIM MaTepuanaM
PEKOMEHAYETCS 0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIENYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
SIM U MHIWUBUAYAIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuka BONPOCOB, M3Y4a€MbIX CaMOCTOSATENBHO, 3aJaeTCsl Ha JIEKLUSIX MPero-
naBateneM. VM ke MaroTcs UCTOYHHWKH (B MEPBYIO OYepe/lb BHOBH M3JAHHBIC B MEPHOIUICCKON
Hay4YHOMU JuTepaType) 11t 0oJiee AeTalbHOr0 MOHUMAaHMS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosTeTHbHON IPOPAOOTKE Kypca 00yUJAIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETICHUS U (PaKThI;

- MOBTOPUTH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSATHUU MaTepuall U JOMOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JIUTEPaATYPHhI;

- U3Y4YHUTh PEKOMEHIOBAHHYIO JIMTEPATYPY, COCTABIATh TE3UChI, AHHOTAIIUN U KOHCTIEKTHI
HanboJee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjiaraéMbIM Ha 3aHITHSIX;

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuaitbl (JOH/Ia OLICHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJIbLHO-TEXHMYECKOro odecrneyeHHus1, He0OX0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00Pa30BATEJIBLHOIO MPoIecca Mo AU CHUILINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000PYA0BaAHUE

Ta6muia 6 — [Tepedens 060pynoBaHUs Ta00PATOPUH

Aymutopus | HaumenoBanue aynutopuu (JabopaTopun) Hcnonezyemoe o60pynoBaHue

101/3 JlaGopaTopus npomsiiieHHON podoTtoTexHuku | [TK

11 Huble cBeaenus
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MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCA C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIONIUMUCS, TaK M B OTACIbHBIX
rpynnax. [Ipeanonaratorcst cenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCSI € MCUXOJIOT0-(hHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0YYAIOIIMXCSl WHBAIMIOB M JIMIL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIM WHBAIUIOB (TTpu Hanmuuuu). [1pu HeoO-
XOJJUMOCTH OCYIIECTBISICTCS JOTOJIHUTENbHAS MOAAEPKKA MPENoIaBaHusl THIOTOPaMH, ICHUXO-
Joramu, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusiMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC U Pe-
(iiekcuBHBIE METOIBI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOH peadHIUTALUY C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cTyaeHdeckoi rpymme. [Toabop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YUETOM NPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiuivabl JuinamMu ¢ OB3 ocyliecTBIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
0o0y4yeHHsI OOIIEro M CIEeUUAIBHOT0 Ha3HaYeHUs (IMEPCOHANBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruanbHO-TEXHUUECKOe O0eCriedeHre MpeayCMaTpUBaeT MPUCIIOCOOJICHUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

®dopma npoBeACHUS aTTECTAllMK IJIsl CTYACHTOB-UHBAIHNIOB YCTaHABIMBAETCS C YUETOM
UHIMBUIYAIBHBIX NcuXopu3ndeckux ocoobennocreil. s crynentoB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TICUATHOW WM DIEKTPOHHOH (opme (I IUI ¢ HAPYMIEHUSMH OIMOPHO-
JIBUTATEIHLHOTO ammapara);

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

- METOJIOM YTEHUSI aCCHCTEHTOM 33/IaHUsI BCIYX (IIJIS1 Il C HAPYIICHUSMU 3PCHHS).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. )i TaKWX CTYAEHTOB MpEAyCMaTpUBAETCsS MOCTyIHas (opMa MperocTaB-
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 MCIIOJIB30BAaHUEM YCIYT aCCHUCTEHTa (15
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);

- YCTHO (17151 JTII C HAPYIICHUSIMHU 3PEHHS, ONTOPHO-IABUTATEIHLHOTO armapara).

[Ipu HeoOxomuMoCTH At 00YYAIOIIMXCS C MHBAJIMIHOCTHIO 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 aBTOMATHUKA
IPOrPaMMBI
KBanmudukarnus BeITyCKHUKA bakanasp
l'on Hauana moAroToBKH (M0 y4eOHOMY TUTIaHY) 2020

®opma o0yueHHs

3aouHnas popma

TexHomorust 00yueHus

TpaguuuoHnHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

4

7

4

Bua npomexyTo4yHoi 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
MOJICIIUPOBAHUS IJICK-
TPUUYECKUX 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 MOJICTTUPBOAHMS
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 MeTtoauyecKue MaTepuaJbl, oNpeaessiiolue npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHUii, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3youue npouecc GopmMupo-

BaHHUS KOMIIeTEeHI Ui

Mertonuueckue mMaTepuanbl, ONPEeACISIONINe MPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA JACATEILHOCTHU, 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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7 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 Marepuania.

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 oTiIM4YHbIE BIIaJICHUS] HAaBBIKAMU
NPUMEHEHHUS] TIOJYYCHHBIX 3HAHUW M 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 xopormme
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 MHOXKe-
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 JIOMOJIHUTEIIBHBIC
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 TEOPETHUCCKHUIA
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-
npoc Ousieta CTyAEHT MPOAEMOHCTPUPOBAI 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 BO3MOKHOM CyMMBbI 0aJlJIOB — «HEYAOBJIETBOPUTEILHOY (HEAOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEXKYTOUHOM aTTeCTA[MK 110 JUCLUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHOM CyMMBI 0aJlJIOB — «YZOBJIECTBOPUTEIHHOY (TIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCMMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOIIO0» (CpeIHUI YPOBEHB);

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

3amaHus i TEKYIero KOHTPoJIst

3amura J1abopaTopHbIX padoT

Jlabopamopuas paboma 1. VI3ydenne mporpaMMHBIX CPEICTB, IPUMEHSIEMBIX 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 JIEKTPOTEXHUYECKON 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 NMPHUMEHEHHUS KOHECYHOI'O aBTOMAaTa B YIPaBICHHHM TEXHOJOTHYEC-
CKHMH 00BbEKTaMU;

- M3 KaKuX 3JIEMEHTOB COCTOSAT KOMaH/Ibl KOHEYHOro aBToMara?

Jlabopamopnas paboma 4. MopnenupoBaHyie CUTHAIIOB 3aJIaHUs, BHELITHEH CpeJibl, cO0p
U 0TOOpaKeHHE Pe3yabTATOB MOACITUPOBAHNUS

- IEPEYUCITUTE OCHOBHBIE BU/IbI CUTHAJIOB, UCIIOJIb3YEMbBIX B CUCTEMAX YIIPaBIICHNUS,

- KaKUM 06pa30M MOXHO pea.HI/ISOBaTI: CUTHAJ 3a4aHUuA OJI1 CUCTEMBI B BUC ITOCJIICJ0BA-
TEJIbHOCTH UMITYJILCOB 3aJJaHHOW BEJIMYUHBI?

- KakKuM 00pa3oM MOKHO CMOJICIIMPOBATh CIy4yaifHOE BO3MYIIIAIOIIee BO3ICHCTBUE 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 COCTABISIONIAS PerysTopa?

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

- M3 KaKMX OCHOBHBIX 3JIEMEHTOB COCTOMT MOJEJNb JBHMIATENs M3 CHCTEMBI 3JIEKTPOIPH-
BOJIA.

PacyeTrHo-rpajduueckasi padora

Hcxoannie nanubie ajasa PI'P

1. B xadecTBe 00BEKTa yMPABICHHS UCTOIB30BATh JBUTATEIh MOCTOSHHOTO
TOKa HE3aBUCUMOTO BO30ykneHus. [lapamerpsl qBuratenst BRIOpaTh COTJIacHO Ba-
pHUAHTYy.

2. CIpoeKTHpPOBaTh JBYXKOHTYPHYIO CUCTEMY aBTOMATHYECKOTO PETyIUpO-
BaHUSI CKOpOCTH. HacTpoiiky KOHTYpOB peryjiupoBaHHs MPOU3BECTH HA MOJYJIb-
HBIN ONITUMYM.

3. [ToayuuTs TpadmKu MEPEeXoIHBIX MPOIECCOB 3aMKHYTONW CHUCTEMBI aBTO-
MaTUYECKOTO PEryJIUpPOBaHUS CKOPOCTH IO YMPABISIOMIEMY BO3JCUCTBUIO IS
CKOPOCTH, TOKa, OIIMOOK YIpaBieHUsl (CKOPOCTH, TOKA) B CIy4yae CTYNEHYATOTO
YIPaBJISIONIETO BO3/ICUCTBUS, COOTBETCTBYIOIIETO0 HOMUHAIBHON CKOPOCTHU JIBUTa-
tenst. OnpeaenuTh NepeperyIupoBaHue B CUCTEME aBTOMAaTUYECKOTO PETyINpPOBa-
HUSI CKOPOCTH, BpPEMsI TIEPEXOJHOTO MPOIIECCa, CPETHEKBAAPATUUHYIO OIIHOKY IO
CKOPOCTHU B cliydae pabOThl CUCTEMbI B HOMHHAJIBHOM PEKHUME (Ha BBIXOJIE CUCTE-
Mbl HOMMHaJIbHasi CKOPOCTH ).

4. TlonmyunTth TpaduKy MEPEeXOIHBIX MPOIIECCOB 3aMKHYTOW CHUCTEMBI aBTO-
MaTUYECKOTO PETyJIUPOBaHUS CKOPOCTH IO YMPABISIOMIEMY BO3JCUCTBUIO ISt
CKOpPOCTH, TOKa, OIIMOOK YINpaBieHUs! (CKOPOCTH, TOKA) B Ciydyae CTYNEHYATOIo
YIPaBJISIONIETO BO3/ICUCTBUS, COOTBETCTBYIOIIETO HOMUHAIBHON CKOPOCTHU JIBUTA-
TEeJIs, IPU STOM HEOOXOJUMO O0TOOPa3UTh MOBEICHUE CUCTEMBI 0€3 Harpy3ku, C ee
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HAOpOCOM M CheMOM (B KauecTBE Harpy3Kd UCIOJB30BaTh MOCTOSHHYIO Harpy3Ky
Mc=MRn).

5. JIOTIONHUTE TOJIyYEHHYK0 CUCTEMY AaBTOMAaTHYECKOTO PpEryJIMpOBaHUS
CKOPOCTH KOHTYPOM IIOJIO’)KEHHUSI (BBECTU B cUCTEMY peaykrop). HacTpoiiky koH-
Typa MOJIOKEHUS IPOU3BECTU HAa MOAYJIbHBINA ONITHUMYM.

6. [TomyunTs rpaguku nepexoAHbIX MPOLECCOB 3aMKHYTOM CHUCTEMBI aBTO-
MaTHUYECKOTO PEryJIUPOBaHUS MOJIOKEHUS (CIEIAIIEH CUCTEMbl) MO YIpaBIIsAolie-
MY BO3JEUCTBHUIO JUJIsI CKOPOCTH, TOKA, MOJOXKEHUS, OIIMOOK yrHpaBieHus (CKOpo-
CTH, TOKa, NOJIO)KEHMSI) B CIy4Yae CTYIIEHYaTOTO M CHHYCOMJAIbHOTO YIPaBJISIO-
1iero Bo3aercTBus. OnpenennuThb T€ K€ MapaMeTpsbl, YTO U B MYHKTE 3 C aHAJIOrU4-
HbIMH ycnoBusMH. [Ipyn MoaennpoBaHuy NEPEXOIHOTO MPOLECCa IO MOJ0KEHHIO B
OJIHOM cHcTeMe KOOPAMHAT HEOOXOAMMO MPEICTaBUTh Ha OAHOM IpaduKe OCHOB-
HYIO BBIXOJHYIO KOOPJAMHATY CUCTEMBI M CUTHAJI 3a/1aHHS.

7. [lonyuuth rpaduKku MepexoqHbIX MPOLECCOB 3aMKHYTONH CHCTEMBbI aBTO-
MaTHUYECKOTO PEryJIMPOBaHUS MOJIOKEHUS (CIEIAIIEH CUCTEMbI) MO YNpPaBIIAIOIIe-
My BO3JEHCTBUIO JJII CKOPOCTH, TOKA, MOJOKEHHUSI, OIIMOOK YIpaBieHus (CKOpo-
CTH, TOKa, TOJIO)KEHHS) B CIy4yae CTYNEHYaTOr0 M CHHYCOMJAIBHOTO YIPaBJISIO-
IIEr0 BO3JEUCTBUS, IPU ATOM HEOOXOJMMO OTOOpPa3UTh MOBEACHUE CHUCTEMBI 0€3
Harpy3ku, ¢ ee HabOpocoM M CheMOM (B KaUECTBE Harpy3Kd HCIIOJb30BaTh MOCTO-
SHHYIO Harpy3ky Mc=MH/2, a Taxxke cuHycouaaibHyto ¢ yactoroil 0,1 pan/c u
amMIIuTy 108 Mc=MHn/4).

BapuanTsl 3a1anuit:

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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