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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 2JIEKTPOTEXHUKAY.

3amaun  guciu- | - GopMHUpoBaHKe 0Aa30BbIX 3HAHUN U KOMILIEKCa YMEHUN, HEOOXOUMBIX IS
TUJTUHBI pelIeHus 3a/1a4 MOJACITUPOBAHUS CUCTEM PA3TUIHON (PU3NIECKOM MTPUPOJIBI;
- chopMHpOBaTH HABBIKH 110 MOJEIUPOBAHHIO paOOThI CUCTEM aBTOMAaTHYe-
CKOTO ¥ aBTOMaTU3UPOBAHHOTO YIIPABJICHUS TEXHUUECKUMU 00BEKTaMHU U
TEXHOJIOTUYECKUMH JIMHUSIMY;

- pa3paboTKa U MPOBEACHHUE UCCIICIOBAHII Ha MATEMATHUYECKUX MOJIEISIX
THIIOBBIX 3JIEMEHTOB CHCTEM aBTOMAaTUYECKOTO0 U aBTOMATU3UPOBAHHOTO
yIpaBJieHUsI.

OcHoBHbIE  pa3- | Pa3zgea 1. OcHOBHBIE onpeiesieHUs U MOHSTHSI TEOPUH MOIeTUPOBAHUS
nensl  /  Temsl | cucreMm: [Ipeamer kypca, ero nenu u 3anadn. CoaepxaHue Kypca v ero
JUCIUTIAHBI CBSI3b C APYTUMHU JUCHUILUIMHAMU HanpaBieHusi, OCHOBHBIE ONpeesieHUs U
MOHATHSI TEOPUU TIOI00US U MOJISTHPOBAHUS. 3a1auu pa3padOTKH CUCTEM
Ha 0a3e COBPEMEHHbBIX MaTEMaTHUYECKUX METOJIOB, PEAIU3YEMBIX C UCIIONb-
30BaHUEM IIPOrPAMMHOTEXHUUYECKUX CPEACTB, M3yuenne nporpaMMHBIX
CPEICTB, MPUMEHSIEMBIX IIPU MOJIETTUPOBAaHUU cucTeM, M3ydueHue TeopeTu-
YECKHUH pa3/iesioB TUCHUIUIMHEL, [loaroroska u Beinosuenue PI'P

Paznen 2. Knaccudukanus u onvucanue BUA0B MOJeJTUPOBAHNUS CHCTEM:
YpoBHHU KIacCUPUKALIUN U OMTMCAHUE BUIOB MOJICTHPOBAHUS CHCTEM U MO-
nenei, CTpykTypa mojeneid, mpumepbl. COBpEMEHHBIE TEHIAECHIIUN, UMUTA-
LUOHHBIE MOJIENH, 3ydueHne TeOpEeTUIECKUX pa3esioB AUCIUTIINHBL, Bbl-
nonHenue PI'P

Pa3nea 3. Iloaxoan! k ucciaenosanuio cucrem. Craanu pazpadoTku Mo-
AeJsieii: 3amaun pa3paboOTKU CUCTEM Ha 0a3e COBPEMEHHBIX MaTEeMaTUYECKUX
METOJOB, PEATU3YEMBIX C UCIIOIB30BAHUEM MMPOTPAMMHO-TEXHUYECKUX
cpeAcTB, [loHSITHE CIOKHON CUCTEMBI, TOJACUCTEMBI U dJIeMeHTa, CTpYKTY-
pa, pyHKIMH, IEpeMEHHBIC, TAPAMETPhI, COCTOSIHHS H XapaKTEPUCTUKH
001611101 cucTeMbl, ba3oBble MOIX0/bI K OMUCAHUIO U UCCIIEIOBAaHUIO TIPO-
11eccoB (PYHKIIMOHUPOBAHUS CIOXKHBIX cucteM, Llenn monenuposanus. Cra-
Y pa3paboTKU MOJIeNIe, STanbl MoIeIUpoBaHus, UncIeHHOe MOETUpPO-
BaHME 3JIEKTPOTEXHUUECKOU cucTeMbl, MI3ydeHue TeopeTuyecKkux pa3ieion
mucuuiineel, Bemonaenaue PI'P

Pasnen 4. TunoBble MaTeMaTH4YeCKHE CXeMbI MO/IEJTUPOBAHUS CHCTEM:
[TocnenoBarenbHOCTH Pa3paObOTKH M KOMIIBIOTEPHOHN peain3aliui Moaeen
cucreM, lloctpoenne KoHLIENnTyanbHOM MO cucTemsl. IIpoBepka anek-
BaTHOCTH MOJIETH U 00beKTa MoieTupoBanusi, @opmanuzanus U alnropur-
Muzanus. [lonydenue u uHTEpripeTanus pe3yinbTaToB MOJAEIUpOoBanus, J1o
KYMEHTHpPOBaHUE 3TANOB MOJECIUPOBAHUS cucTeM. THUIIOBbIE MaTeMaTHye-
CKHE CXEMBbI MOJIETTUPOBaHUs cucteM, HenmpepbIBHO-1€TEpMUHUPOBAHHBIE
Mozenu (D-cxembr), AMCKPETHO-IeTepMUHUpOBaHHbIE MoJieH (F-cxembr),
JTUCKPETHO-CTOXacTuyeckue Mozaenu (P-cxemsr), HenmpepbIBHO-
croxactuueckue Mojienu (Q-cxeMbl), ceTeBbIle MOICNIH, KOMOWHUPOBAHHBIE




mozenu. O01iee onrcanue, BO3MOKHOCTH MPUMEHEeHHs, MoenupoBaHue
paboThl KOHEYHOTO aBTOMAaTa, MoenupoBaHue CUTHAJIOB 3aJaHMsl, BHEI-
Hel cpefbl, cOOp U 0TOOpaKeHHE PE3yIbTaTOB MOJEIUpOBaHs, M3ydeHue
TEOPETUUECKUX Pa3/IesIOB TUCIUIUINHBI, Boimonnenue PI'P

Paznen 5. HenpepbiBHO-1eTepMUuHUpOBaHHbIe MoAean (D-cxembr): Ma-
TeMaTH4YecKoe onucanue D-cxem, OCHOBHBIE COOTHOIIEHUS], BO3MOXHbBIE
MPUIIOKCHUS, IPUMCPHI, Texuuueckue ONTUMYMBI, UCITIOJIL30BAHUC THUIIO-
BbIX HacTpoek, KOHTypsI peryinupoBanus, IpUHIMI NOJYMHEHHOTO PETYIIH-
poBaHusA, peajin3anusl, Cunres u OINTUMHU3AIUA CUCTCMbI SJICKTPOIIPpUBOAA,
N3ydenue TeopeTnyeckux paszaenaoB qucuuruiniel, Beimonnenue PI'P, Tlpo-
MCIKYTOYHAsA aTTeCTalud

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs 10 IUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM I0CTUKEHHUS KOMIIeTEeHIIUI

[Tporecc n3ydeHust TUCIUTUIMHBI «MOIETUPOBAHUE CUCTEM) HaIlpaBjeH Ha (OpMHUPOBa-
HUE cienyromux kKomnereHuud B coorBerctBuu ¢ ®I'OC BO u ocHOBHOI 00pazoBaTeNbHON
nporpammoit (tabmuma 1):

Tabnuna 1 — KoMnereHIIMN 1 HHIUKATOPHI UX TOCTHXKEHUS

Kox u HaumenoBanue
KOMIICTCHIINN

Nuaukatopel nocTrxe-
HUS

[Tnanupyemble pe3yabTaTbl 00y4eHUs O
JTUCLHUILIINHE

Oo6menpodeccnoHanbHbIE

OIIK-4 CnocobeH uc-
II0JIb30BaTh METOAbI
aHaJIM3a U MOJIETTUPOBa-
HUS SJICKTPUUCCKUX I1C-
e U SJIEKTPUYECKUX
MallluH

OIIK-4.1 35aeT OCHOB-
HbIE METOJIBI aHAJIN3a U
MOJIETTUPOBAHHUS DIICK-
TPUYECKUX LENEH U
3JIEKTPUYECKUX MAIIHH
OIIK-4.2 YMmeeT uc-
MMOJIL30BaTh METOIbI
aHajan3a, MOJIeJIMPOBa-
HUSI ¥ pacyeTa dJIeKTpHU-
YeCKHX LeNeH 1 dJIeK-
TPUUYECKUX MaIVH
OIIK-4.3 Bimaneer
HaBBIKAMH aHAJIN3a U
MOJICJIUPOBAHUS IJICK-
TPUYECKUX TETEeH U
ANEKTPUUECKUX MAIlIUH

3HaTh OCHOBHBIE METObI ¥ MOAXOBI K
MMOCTPOCHUIO MAaTEMAaTUYECKUX MOJIEIIEH, B
TOM YHCJIC - DJICKTPUUECKHUX LIETICH U
INEKTPUYECKUX MAITUH. Y METh IPUMeE-
HATh HA MMPAKTHUKE OCHOBHBIC METO/BI T10-
CTPOEHHUSI MATEMAaTHYECKUX MOJIeJIel cH-
cteM. BiageTr HaBbIKaMHu MOJIETHPOBA-
HUS CUCTEM 3JIEKTPONPUBOJIA C IPUMEHE-
HHUEM COBPEMEHHBIX MPOTPAMMHBIX
CPEICTB.

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

Jucuunnuna «MojenupoBaHue cucTeM» u3ydaercst Ha 4 Kypce, 7 ceMecTpe.

JucruniauHa BXOAUT B cocTaB 0joka 1 «Jluciumnianael (MOyM)» U OTHOCUTCS K 0a3o-

BOI 4acCTHU.

Jli1st OCBOEHUS AUCLUIUIMHBI HEOOXOJUMBI 3HAHUS, YMEHUS, HABBIKU U / WIN OMBIT MPAK-
TUYECKON JesTeTbHOCTH, COPMHUPOBAHHBIE B TPOLECCE H3YYEHUS AUCIUIUIMH / TPAKTUK:



5

«QneKTpoOe30MacCHOCTh M TEXHOJOTHS AJIEKTPOMOHTAXHBIX padoT», «IIporpammubie cpencTsa
CUCTEM DJJIEKTPOIIPUBOJIA.

JuctummHa «MoJenupoBaHie CUCTEM» YaCTUYHO peain3yercs B popMe MpakTUYecKon
noAroToBku. IlpakTuyeckas moAroTOBKa OpraHU3yeTcs MyTeM MpPOBEIEHUs / BBIIOIHEHUS JIEK-
111, 1a00paTOPHBIX pabOT, CAMOCTOSATENBHBIX PadoT.

JucuuruinHa «MozenupoBaHue CUCTEM» B paMKaxX BOCIMTATENIbHONW pabOThl HalpaBjeHa
Ha pa3BUTUE YMEHUs apryMEHTHUPOBATb, CAMOCTOATEIBHO MBICIUThH, PAa3BUBACT TBOPYECTBO,
npoQeCCHOHATIBHBIE YMEHUS, OTBETCTBEHHOCTb 3a BBINNOJHEHHE Y4eOHO-IIPOU3BOJICTBEHHBIX
3aJJaHuH.

4 O0beM AUCHMILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA
aKa/JleMH4eCKHUX 4acoB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJILHYI0O Pa0oTy 00y4aroImmXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akan. 4dac.
Pacnpenenenue o0bemMa AUCHUIUIMHBI (MOAYIISI) IO BUJAM Y4eOHBIX 3aHSATHI MpelCcTaB-
JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILINHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO011ast TPYA0EMKOCTh AUCIUTUINHBI 144

KonTakTHas ayaiuTopHas paéoTa o0y4yawIuxcs ¢ npemnoaaBaresem (mo | 12
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEKIUOHHOT0 THNA (JICKIIMH ¥ WHBbIC Y4eOHBbIC 3aHATHUS, TIpeny- | 6
CMaTpHUBAKOIIUE MPEUMYIICCTBEHHYIO Tepenady ydeOHoi nHpopMamuu Te-
JArOTMYECKUMU PAOOTHUKAMH )

3aHATHSA CEMHHAPCKOIr0 THUMA (CEMUHApPbI, MPAKTUYECKHUE 3aHATHUS, TIPakK- | 6
TUKYMBI, JJAOOpaTOpHBIE PabOTHI, KOJUIOKBUYMBI U WHBIC aHAJIOTUYHBIC 3a-
HSTHS) 2

CamocTosiTe/bHasA padoTa o0yyawmMxcs 1 KOHTaKTHas padora, Brimo- | 128
yaromiasi TPYNIOBble KOHCYJbTAllU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € MOpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWUBUAYAJIBHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBHE B AJICKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

[IpomMexyTouHas aTTecTamus 00yJaroMuXcs — 3a4eT C OIEHKON 4

5 Coaepxxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYEeCKHUX YaCOB U BU/IOB YUeOHOM
padoThI

Tabmuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOTYIIS)




HaunmenoBanue pasaciioB, TCM U COACP-
KaHHuEC MaTcpuajia

Bunsl yueOHoI paboThI, BKIIOYAst CAMOCTOSTEIb-
HYI0 paboTy 00yJaroIIMXCs U TPYIOEMKOCTD (B Ya-

cax)

KoHnTtakTHas paboTa npemnogaBarens ¢ o0y-
HarHMIuMHUCHA

JlaGopaTopHsbie
3aHATHSA

Jlekuuu | CemuHapckue
(mpakTHYeCcKue

3aHSTHUSA)

CPC

Pa3nes 1. OcHOBHBIE onIpe/iesIeHUs

N MOHATUA TECOPUHA MOACJIUPOBAHUA CUCTEM

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

0.3

OcHoBHbIE onpeaeeHUs] U IOHSTHS
TeOPUM NMOA00US U MOJAETUPOBAHHUS.
3amayu pa3padoTKm cucTeM Ha 6ase co-
BPEeMEHHbIX MATEMATHYECKUX METO/10B,
peaiu3yeMbIX ¢ HCIIOJIb30BaHUEM MPO-
TPAMMHOTEXHUYECKHUX CPEJCTB.

0.3

N3yuyenne nporpaMMHBIX CPeACTB,
NpUMeHsIeMbIX IPU MOIETHPOBAHUHI
cucTemM

HN3ydyeHue TeopeTnyecKuii pa3aesoB
AMCUMUILINHBI

10

IMoaroroska u BuinmosiHenue 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 moaeei, npumepsl. Co-
BpeMeHHbIe TeH/1eHIIMH, UMUTALIMOH-
Hble MOJIeJIH.

0.3

H3y4yeHne TeopeTHYeCKUX pa3aeioB
AUCHUTTHHBI

Bruinmoanenue PI'P

12

Paznen 3. lloaxoasl k uccienoBannio cucrem. Ctagum pa3padboTrku Moaesieit

3agaun pa3padoTKu cucTeM Ha 0ase co- 0.4
BpPeMEHHbIX MAaTeMATH4Y€CKUX METO10B,
peajim3yeMbIX ¢ HCIOJIb30BAaHUEM MPO-
IPaMMHO-TeXHUYECKHUX CPeCTB.

IlonsiTHE CI0XKHOM cHCTEMBI, MOJCH- 0.4




CTEMbI H 3JICMEHTA.

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

0.4

ba3oBbie MOAX0ABI K ONMCAHHUIO H HC-
CJIeJ0OBAHHIO NMPOLECCOB (PYHKIIHOHU-
POBaHHS CJI0KHBIX CHCTEM.

0.4

Hean monenupoBanus. Cragum paspa-
00TKM MoJeJIeil, 3Tanbl MOAeJIHUPOBa-
HHUS.

0.4

YucjieHHOE MO/IeJIMPOBaHME 3JIEKTPO-
TEeXHHYECKOH CHCTEMBI

HN3yyeHue TeopeTHYECKHUX Pa3iesioB 14
AUCIHUTLTHHBI
Bbinosanenue PI'P 14

Pa3znen 4. TunoBsie MaTeMaTH

YECKHE CXEMbI MOJI€/JIMPOBAHUA CUCTEM

IHocaenoBaTe IbHOCTH Pa3padoOTKH H
KOMIILIOTEPHOM peau3aluu MoJeJiei
CHCTEM.

0.3

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

0.4

@opmanu3anusa U aIropUTMH3AIUS.
[TosryyeHne U HHTEpNPeTALMSA Pe3y.ib-
TATOB MO/JeJTUPOBAHUSA

0.3

JlokyMeHTHpOBaHHE ITATIOB MO/1eJIMPO-
BaHus cucteM. TunoBbie MaTemMaTHye-
CKHe cXeMbl MO/IeJINPOBAHUS CUCTEM.

0.3

HenpepbIBHO-1eTEPMUHUPOBAHHbBIE
Mozaean (D-cxembl), TUCKPETHO-
aeTepMUHUPOBaHHbIe Moaeau (F-
CXeMbl), IMCKPETHO-CTOXACTHYECKHE
moaenu (P-cxembl), HenmpepbIBHO-
croxacTuueckue Mmoaesan (Q-cxemsl),
ceTeBble MO/IeJIH, KOMOMHUPOBAHHbIE
moaean. O01ee onucaHue, BO3MOKHO-
CTH MPUMEHEeHHUSI.

0.4

MopaenupoBanue padboTbl KOHEYHOT 0 1
aBTOMara
MopenupoBaHue CUTHAJIOB 3a/1aHMS, 1




BHEIlIHell cpeabl, cOOpP U 0TOOpakeHNe
pe3yJIbTaTOB MOJIEJTHPOBAHUSI.

HN3y4yenue TeopeTHYeCKHUX pa3iesioB 14
AUCHMILTUHBI
Beinosanenue PI'P 14

Pasznen S. HenmpepbiBHO-1eTepMUHUPOBaHHbIe MoaeH (D-cxembl)

MartemaTuueckoe onucanue D-cxem, 0.3
OCHOBHBIE COOTHOIIEHHS, BO3MOKHbIE
NPUJI0KEHUSsI, TPHUMeEPBI.

TexHu4eckne ONTHMYMbI, HCIIOJIB30BA- 0.4*
HH€e THTIOBBIX HACTPOEK.™

KonTypsl perympoBanus, NpHHIMI 0.4*
NMOJYMHEHHOTO PeryJIMPOBaHus, peau-
3anua™

CHHTE3 ¥ ONITUMHU3ANUA CHCTEMBI dJIeK- 2*
Tponpusoaa™

N3yuyeHue TeopeTHYECKUX Pa3ieioB 14
AUCIHUTITHHBI

Brinosnenue PI'P 16

HUTOI'O no nucuuminge 6 6 128

* peanmzyercs B opMe MPaKTUIECKON OATOTOBKU

6 BuHeaynumTopHasi caMocTOsITe/IbHASA padoTa 00y4aomMXCcs M0 AUCHHUILINHE (MOAY-
JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICTYIONTUM PacTpeie]ICHUEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tadmura 4):

Tabmuia 4 — PexomengyemMoe pacnpeeeHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEIbHOM padoThI KoJsun4vecTBo 4acos
N3ydenne TeopeTHUecKUX pa3aesioB JUCHUIIINHBI 60
BrimonHenue ortdera u MoAroToBka K 3ammute PI'P 68

7 OueHo4HbIe CPeACTBA /sl NPOBeIeHUs TEKYIero KOHTPOJISI M MPOMEKYTOYHOM
aTTecTauMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)

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

ITonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHM PE3y/IbTaTOB O0YUYCHHS MO AUCHUIUTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.
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IO TIOJTITHCKE.

4) Tepéxun, B. b. KomnbrorepHoe MoenupoBaHie CUCTEM 3JIEKTPONpPUBOaA: YueOHOe
nocobue / Tepéxun B.b., JlementreB 10.H. - Tomck:M31-Bo ToMCKOTO MOMUTEX. YHUBEPCHUTETA,
2015. - 307 c.. ISBN 978-5-4387-0558-1. - Tekcr : onekrponHsii. - URL:
https://znanium.com/catalog/product/701804 (marta obparenus: 28.06.2021). — Pesxum goctyma:
10 TIOJIITHCKE.

8.2 JlonmoJiHUTENbHAS JIUTEPATYpa

1) Banos, A. A. OcHOBBI pOOOTOTEXHUKH : yueb. mocobue / A.A. IBaHOB. — 2-¢ u31.,
uctp. — Mocksa : UIHOPA-M, 2017. — 223 c. — (Bricmee oOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_58e7460f93d2e6.7688379. - ISBN 978-5-16-012765-1. -
Tekcr : snexktponHbIid. - URL: https://znanium.com/catalog/product/763678 (mara obGpareHus:
28.06.2021). — Pexxum A0CTyMA: 1O MOAMKCKE.

2) Kwmynp, B. A. Jlunammka wmexatpoHHbIX cuctem/XKmynpB.A., ®paniry3osal .A.,
BoctpukoBA.C. - HoBocubupck : HI'TY, 2014. - 176 c.: ISBN 978-5-7782-2415-5. - Tekcr :
anexktpoHHerd. - URL: https://znanium.com/catalog/product/546220 (mata oOpameHus:
28.06.2021). — Pexxum A0CTyMA: 1O MOAMUCKE.

3) AxcenoB, M. . MopaenupoBaHue 3JIEKTponpuBoja: YdueOHoe mocodue / AKCEHOB
M.U. - Mocksa :HUILl UTH®PA-M, 2016. - 135 c. (Beiciiee obpazoBanue: bakanaspuar) (O06-
noxka. KBC)ISBN  978-5-16-009650-6. -  Texcr : onektponsbii. -  URL:
https://znanium.com/catalog/product/452126 (marta obparenus: 28.06.2021). — Pesxum goctyma:
0 TIOJIITHCKE.

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

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

2) Hayunas snextponHas 6ubinoreka "KubepJlenunka" https://cyberleninka.ru/

3) Eannoe okHO noctyna kK nHGpOpMaMoOHHBIM pecypcam http://window.edu.ru/

8.4 JIutieH3noHHOE U CBOOOIHO PaCIpOCTPAHIEMOE POrpaMMHOE 00ecIiedeHHEe, UCTTOIb-
3yeMoe MPH OCYIIECTBICHUN 00pa30BaTeIbHOTO MpoIiecca Mo JUCIHUILTHHE

Tab6muia 5 — [lepedeHp UCMOIB3yeMOro MPOrpaMMHOTO OOECTICYCHUS

Haumenosanue 10 PexBU3UTHI / yCIIOBHSI HCTIOIb30BaHUS

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

9 OpraHu3auMoOHHO-TIeArOrHYeCKHue yCJIA0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEIBbHOCTHIO 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 MPEAMICCTBYIONMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYueOHBIi Tpoliece Npy MPEToIaBaHuy Kypca OCHOBBIBACTCS HAa HMCIOJIB30BAaHUU TPaIu-
[IMOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIOTUN. TpaguinoH-
Hble 00pa3oBaTeNbHBIC TEXHOJIOTHH NPEACTABICHBI JEKINAMH U CEMHHAPCKUMU (TPAKTHYCCKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaTuii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJIOTWU PEATM3YIOTCS MyTEeM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cperie.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEarnoiaracT CHCTEMaTU3HPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOITPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JISKTOp 00513aH MPEeAyIPeIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, Y4eOHBIM MOCOOHIM) OyAeT MPOYUTAH KypC.

JlekIIMOHHBIA KypC JOKEH JaBaTh HAaWOOJbIINKA 00BheM HHGPOPMAIMK U 00eCrednBaTh
Oonee TiyOOKOEe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB HA CAMOCTOSITEIIbHOE H3ydEeHUE MaTepraa.

9.3 CamocTosiTeJIbHAsi pa6oTa 00yYaKIIMXCS MO TUCHHILTHHE (MOTYJIIO)

CamocrosiTenbHast paboTa CTYyJE€HTOB — 3TO MPOIECC AKTUBHOIO, ILEJeHANpPaBICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJ4acTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIUNCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ienmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIJICHUC MTOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJECHTOB;

- yroyOJIeHre U pacliupeHHe TEOPETUICCKIX 3HAHUM;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPTaHU30BAHHOCTH;

- (hopMHpOBaHHNE CaMOCTOSITEIILHOCTH MBIIIJICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTeH K CaMOPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHHUIO M CAMOpPEaTN3alliu;

- pa3BUTHE UCCIIEJOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.
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CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIMBUAYAJIbHO WIN TPYNIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCIILHOU pa60T1>1 CTYACHTOB BKJIFOYACT MCITIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYyJEHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHIIeMy
CPEICTBY 3aKpEIUICHUs U Pa3BUTUSI TEOPETUUYECKUX 3HAHUMN, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JINTEPATYPHI.

9.4 MeToanueckue yKazaHus J1JI5 00y4aIOMMXCS M0 OCBOEHHUIO M CIIUTIINHbI

[Tpu M3yd4eHuH AUCHUILTIHBI 00yYarOIUMCs 1eTIeCO00Pa3HO BBIMOIHATh CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATUIECKH.

2. Ilocne u3yueHus Kakoro-mu0Oo paszena mo yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMIPCACIICHUA, TIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CJICAYCT YACINUTH BBIITOJHCHUIO OTUYCTOB 10 NPAKTUYCCKUM 3aHATU-
M U UHAUBHUIYaJIbHBIM KOMIUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3a4daCTCA Ha JICKIUAX IPCIIO-
naBaTenieM. VM e aroTcs UCTOYHHMKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MIEPHOIUYECKON
HaY4HOH uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosATenbHON TPOPaObOTKE Kypca 00y4datoImuecst TOJKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpeeNICHHs U (DaKTBI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITHUM MaTepual U JOIMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOM TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABISTH TE3UCHI, aHHOTAIIUU U KOHCIIEKTHI
HaI/I6OJIee BaXXHbBIX MOMCHTOB,

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

- CTIOJIB30BATh JJIsi CAMOIIPOBEPKU MaTepHajbl GOH/A OLIEHOUYHBIX CPEJICTB.

10 Onucanue MmaTepuaibHO-TEXHHYECKOT0 o0ecneyeHusl, He0OX0AUMOro Il 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOoIecca Mo JUCHHILINHE (MOIYJIIO)

10.1 YuyeOHOo-1200paTOpHOE 000PYI0BAHUE

Tabnuua 6 — [lepeyenb 000py0BaHuUs J1AOOPATOPUHU

Aynutopus | HanmeHnoBanue ayautopuu (1adbopaTopun) Hcnonp3zyemoe 000pyaoBaHue

101/3 Jlaboparopwust mpomeIieHHON podoToTexHuku | [TK

11 HNuble cBeneHus

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

OcBoenne JUCILIHUITIIMHBI O6yanOH_II/IMI/IC$I C OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 30POBbBA
MOXET OBITh OpTraHnu30BaHO KaK COBMCCTHO C JApYruMu 06yLIaIOH_[I/IMI/IC}I, TaK U B OTICJIBHBIX
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rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS IS TTOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS € TICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYECHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, HH/IMBUyaJTbHBIMUA MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEPKKa MPernogaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MuHoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE U pe-
(iieKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TTIOMOIIY B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHuecko rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOATCI C YYETOM NIPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucHuIUivHbl JuinamMu ¢ OB3 ocyliecTBISeTCs ¢ UCMOIb30BAHUEM CPEICTB
o0y4yeHHsI OOIIEro M CIEeUUAIBHOT0 Ha3HaYeHUs (IEePCOHANIBHOTO M KOJUIEKTUBHOTO MCIIOJB30-
BaHMs). MatepruanbHO-TEXHUUECKOe 00eCIieYeHHe MPeayCMaTPUBAET MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxaam aun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK IJs CTYACHTOB-UHBAIHNIOB YCTAaHABIMBAETCS C YUETOM
UHIMBUIYAIBHBIX NcuXopu3ndeckux ocoobennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymnHas (opMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TIEYAaTHOW WM DJICKTPOHHOH ¢opme (Ui JHUIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEILHOTO arapara);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (opMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJaHus BCIYX (LIS 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 Ha KOMIbIOTEpe (IS JIHIl C HAPYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BaHUEM YCIYTI aCCHUCTEHTa (15
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);

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

[Ipu HeoOxomuMoCTH At 00YYAIOIIMXCS C MHBAJIMIHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0YyUYEHHSI 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-

TEXHUKA
Hanpasnennocts  (mpo¢uib) 00pa3oBaTenbHOM | DIEKTPONPUBOA U aBTOMATHUKA
IPOTrPaMMBI
KBanmudukarnus BeITyCKHUKA bakanasp
I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY) 2021

®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

Ta6mumia 1 — KomneTeHmy u ”HAMKATOPHI UX TOCTHIKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

Nuaukatopel 1ocTrxe-
HUS

[Tnanupyemble pe3yabTaTbl 00y4eHUs O
JTUCLUTLIINHE

O6menpodeccrnoHanbHbIE

OIIK-4 CnocobeH uc-
II0JIb30BaTh METOAbI
aHaJlIM3a U MOJIETTUPOBa-
HUS SJICKTPUUCCKUX I1C-
e U SJIEKTPUYECKUX
MallluH

OIIK-4.1 35aeT OCHOB-
HbIE METOJIBI aHAJIN3a U
MOJIETTUPOBAHHUS DIICK-
TPUYECKUX LENEH U
3JIEKTPUYECKUX MAIINH
OIIK-4.2 YMmeeT uc-
MMOJIL30BaTh METOIbI
aHajan3a, MOJIeJIMPOBa-
HUSI M pacyeTa dJIeKTpHU-
YeCKHX LeNeH 1 dJIeK-
TPUUYECKUX MaIVH
OIIK-4.3 Bimaneer
HaBBIKAMH aHAJIN3a H
MOJICJIUPOBAHUS IJICK-
TPUUYECKUX 1ETEeH U
ANEKTPUUECKUX MAIlIUH

CPEICTB.

3HaTh OCHOBHBIE METObI U MOAXOBI K
MMOCTPOCHUIO MAaTEMAaTUYECKUX MOJIEIIEH, B
TOM YHCJIC - DJICKTPUUECKHUX LIETICH U
AIEKTPUUYECKUX MAIIMH. Y METh MPUMeE-
HATh HA MPAKTHUKE OCHOBHBIC METO/BI T10-
CTPOEHHUSI MATEMAaTHYECKUX MOJIeJel CH-
cteM. BiageTr HaBbIKaMHu MOJIETHPOBA-
HUSI CUCTEM 3JIEKTPONPUBOJIA C IPUMEHE-
HHUEM COBPEMEHHBIX MPOTPAMMHBIX

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

Kontposanpyemsie pa3- ®opmupyemas | HaumenoBanue oue- | Ilokasarenu oueHku
AeJibl (TeMbl) THCIH- KOMIIeTeHI U HOYHOIO CpecTBa
ILUIHHBI
Pasnensr 1-5 OIIK-4 DK3aMeHaI[MOHHEIE [IpaBunpHOCTH OTBE-
BOIPOCHI TOB Ha BOIPOCHI
Pasnensr 1-5 OIIK-4 PI'P [TomHOTa W TPaBUIIB-
HOCTb  BBITIOJHCHHUS
3aJlaHus
Pa3znenst 1-5 OIIK-4 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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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 W YMEHUH
IPU peIIeHNH MPOo(EeCcCHOHANBHBIX 3a/1a4 B paM-
Kax YCBOEHHOI'0 y4eOHOro MaTepuaa.

3 Oamia — CTyAEHT IOKa3al yIOBIIETBOPUTEIb-
HO€ BJIQJICHUE HABBIKAMHM INPUMEHEHUS IOJy-
YCHHBIX 3HAHUU M YMEHWM 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;




17

- 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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