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1 BBenenue

Pabouas nporpamMMa u (OHJ OIEHOYHBIX CPEACTB IUCIHILIMHBI «MOJEIpOBaHUE CH-
CTEM» COCTaBJIEHbI B COOTBETCTBUU C TPeOOBaHUAMHU (heZepalbHOTO roCy1apCTBEHHOIO 00pa3o-
BaTENFHOTO CTAaH/AApTa, YTBEPKICHHOTO Npuka3zoM MunoOpHayku Poccuiickoit denepanuu ot

31.07.2020 Ne 871, 1 ocHOBHO# npodeccuoHanbHOM 00pa30BaTeIbHON NPOrPaMMBbI TOATOTOBKH
«ABTOMAaTH3aLUS U YIPABICHUE TEXHOJOTHUYECKUMH IPOIIECCaMI 110 HAPABJICHUIO MOATOTOB-

kH «27.03.04 YopaBneHue B TEXHUUECKUX CUCTEMAX).
IIpakTrueckasi MOAroTOBKA peajn3yercss Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 28.003 «CIIELHUAJIMCT 10 ABTOMATU3ALIMA 1
MEXAHU3ALIUN MEXAHOCBOPOUYHOI'O ITPOU3BOACTBAY.

O6006mmenHas TpynoBas GyHKIUS: A ABTOMaTH3aIUs U MEXaHU3AIUS TEXHOJIOTHYECKUX
orepanuii MEXaHoCOOPOYHOTO MPOU3BO/ICTBA.

TH-1 Ananu3 3QQpeKTUBHOCTU CPEICTB aBTOMATU3aLMU M MEXaHHU3aI[MM TEXHOJIOrHYe-
CKMX OIlepaLuil.

3amaun  gucIy- | - GopMHUpOBaHKE 0A30BBIX 3HAHUH M KOMILIEKCA YMEHUW, HEOOXOAMMBIX JIJIS
TUIAHBI peIeHHsI 3a]1a4 MOJICIIMPOBAHMSI CUCTEM PA3IMYHON (PU3MUYECKON TIPUPOJIBI,
- chopMHpOBATH HABBIKH 110 MOJICIIMPOBAHUIO PAOOTHI CHCTEM aBTOMATHYC-
CKOT'O U aBTOMATU3MPOBAHHOTO YIIPABICHHS TEXHUYECKUMHU O0BEKTaMU U
TEXHOJIOTUICCKIUMHU JINHUSIMU;

- pa3paboTKa ¥ MPOBEJACHUE MCCIICIOBAaHUN HA MATEMAaTUYECKUX MOJICIISIX
THTIOBBIX 3JIEMEHTOB CHCTEM aBTOMATHYECKOTO U aBTOMATH3UPOBAHHOTO
yIIpaBIICHHSL.

OcHoBHble  pa3- | Pa3zgen 1. OcHOBHBbIE onpe/iesieHNs U MOHSITHSI TEOPHH MO/IeJIMPOBAHUS
nensl  /  Temsl | cucrem: Ilpeamer kypca, ero uenu u 3anaun. CoaepxaHue Kypca U ero
JTUCIUATITUHBI CBA3b C APYTMMH TUCHHUIUIMHAMY HamnpasiieHusi, OCHOBHBIC ONIPE/ICTICHUS U
MOHATHSI TEOPUU TTOJI00US U MOJICITUPOBaHUs. 3a1a4l pa3pabOTKU CUCTEM
Ha 0a3e COBPEMEHHBIX MAaTEMAaTUUECKUX METOOB, PEATU3YEMBIX C UCIIONTb-
30BaHUEM IPOrPAMMHOTEXHUUYECKHUX CPEACTB, M3yueHne nporpaMMHbBIX
CPEJIICTB, MPUMEHSIEMBIX TIPH MOJICTUPOBAHUH cUCTeM, M3yueHue TeopeTu-
YECKHUH pa3ziesioB QUCHUIUINHEL, [loaroroska u Beinonsenue PI'P

Paznea 2. Knaccupukanusi v onucanue BUA0B MOJAeTUPOBAHUS CHCTEM:
YpoBHHU KIaccUUKALIUY U ONMCAHUE BUI0B MOJICTHPOBAHUS CHCTEM U MO-
neneit, Ctpykrypa mojenei, npumepbl. CoBpeMeHHbIE TCeHICHIINH, UMHUTa-
LIUOHHBIE MOJIENH, I3ydueHre TeOPEeTUUECKUX Pa3/iesioB JUCIUIUIMHBI, BbI-
nosiHeHue PI'P

Pa3pea 3. Iloaxoab! k ucciaenosanuio cucrem. Craaun paspadoTku Mo-
aeJieii: 3amaun pa3pabOTKU CUCTEM Ha 0a3€ COBPEMEHHBIX MAaTeMaTHYECKUX
METOJOB, PEATU3YEMBIX C UCIIOJIB30BAHUEM MTPOTPAMMHO-TEXHUYECKUX
cpencts, [ToHATHE CTTOKHON CUCTEMBI, TIOJICUCTEMBI U dJIeMeHTa, CTPYKTY-
pa, pyHKINH, IEpeMEHHBIE, TapaMeTPbl, COCTOSIHUS U XapaKTePUCTUKHI
0oJBII0N crcTeMbl, ba3oBbIe MOIXO0IbI K OMMMCAHUIO U UCCIIEIOBAHUIO TIPO-
11eccoB (PYHKIIMOHUPOBAHUS CIOXKHBIX cucTeM, Llenn monenuposanus. Cra-
UY pa3pabOTKH MOJIEJIEeH, dTarbl MOAETUPOBaHUs, UNCIEHHOE MOJIETHUPO-
BaHME DJIEKTPOTEXHUUECKOU cUCTEeMBI, M3yueHne TeopeTHuecKux pas3aesioB
mucnuIuneEl, Bemonaenue PI'P

Pa3nen 4. TunoBble MaTeMaTH4YeCKHE CXeMbI MOJICJTUPOBAHUS CUCTEM:
[TocnenoBarenbHOCTh Pa3pabOTKU U KOMITBIOTEPHOU peau3aluu MoJienen
cucteM, [loctpoenue koHUenTyallbHOU Mozenu cucteMbl. [IpoBepka anex-




BaTHOCTH MOJIETH M 00beKTa MoieTupoBanusi, Dopmanuzaiivs u anropur-
Musanus. [lomydenue u uHTEprpeTanus pe3ynbTaToB MOJAEIUPOBaHUs, [{o-
KYMEHTHUPOBAHUE 3TAIlOB MOJECINPOBAHUs cucTeM. THIloBbIE MaTEMaTHY -
CKHE CXEMbI MOJIETIMPOBAaHUs cucTeM, HenpepbIBHO-1€TEpMUHUPOBAHHBIE
Mozenu (D-cxembl), AUCKPETHO-IeTepMUHUpOBaHHbIE Mojienu (F-cxemsr),
TUCKPETHO-cTOXacTuyeckue mojenu (P-cxeMsr), HempepbIBHO-
croxactuaeckue mozaenu (Q-cxembl), CeTeBbIe MOIEIH, KOMOMHUPOBAHHBIE
Mozenu. O0uiee onyrcanyue, BO3MOKHOCTH MPpUMEHeHUsI, MoieTnpoBaHue
paboThI KOHEYHOTO aBTOMAaTa, MoJIeIMPOBaHUE CUTHAJIOB 33JJaHHs, BHEIII-
Hel cpefibl, cOop U 0TOOpakeHHe pe3ysIbTaToOB MoenupoBanus, 3yuenue
TEOPETUUYECKUX PA3JAEIOB AUCUUIUINHBI, Beinosnenue PI'P

Pasznen 5. HenmpepbiBHO-neTepMuHUpPoBaHHbIe Moaeau (D-cxembr): Ma-
TEMaTUYECKOe olrcanue D-cxem, OCHOBHbIE COOTHOLIEHHMSI, BO3MOXKHbBIE
MPUIIOKEHUs, TPUMEpPBL, TeXHNUEeCKne ONTUMYMBbI, UCIIOJIb30BAaHUE TUIIO-
BbIX HacTpoek, KoHTypbl perynupoBanusi, MPUHILINI MOJYUHCHHOTO PEryJn-
poBaHus, peasnnzanus, CHHTE3 U ONTUMHU3ALUSI CUCTEMBI AJIEKTPOIPUBO/A,
N3ydeHue TeopeTnyecKux pa3aeiaoB JuCcUUILIMHbL, Beinonnenue PI'P

2 IlepeveHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JMCUHUILINHE (MO1YJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU /1I0CTHKEHUSI KOMIIeTeH Ui

[Tpouecc u3ydeHus TUCUUIUTMHBI «MoOEIMpOBaHUE CHCTEM» HAIlpaBieH Ha OPMHUpPOBa-
Hue cienyomux komnereHuuid B coorBercTBUU ¢ @I'OC BO u ocHoBHOW 00pa3zoBaTesIbHON
nporpamMmoit (tabmuma 1):

Tabmuna 1 — KomnereHIiy 1 MHIUKATOPBI UX JTOCTHKCHUS

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIXKCHUA

[Tnanupyemble pe3yabTaTbl 00yu4eHUs
[0 TUCLUIUINHE

O6menpodeccuonamb

HBbIC

OIIK-4 Cnocoben
OCYIIECTBIIATH OIICHKY
3¢ (HEeKTUBHOCTH CH-
CTEM yIpaBJICHUS, pa3-
pabOTaHHBIX Ha OCHOBE
MaTeMaTHYECKUX Me-
TOJIOB

OIIK-4.1 3HaeT OCHOBHBIE
METO/TbI ¥ TIOJIXOJIBI K pa3pa-
00TKE MaTeEMaTHYECKUX MO-
JIenel CHCTEM aBTOMAaTHU3aIuHi
OIIK-4.2 YMmeeT npUMEHSTh
AITOPUTMBI U MaTEeMaTHY -
CKH€ HOAXOBI IJI1 MOAEIH-
POBaHHMSI CHCTEM aBTOMAaTHYC-
CKOTO yIIpaBJICHUS

OIIK-4.3 Binageer HaBbIKaMU
MPUMEHEHHUS CIIEIUAIN3UPO-
BaHHOTO IMPOTPAMMHOTO
oOecreueHus IJIs OLICHKH
TEXHHUYECKHUX XaPAKTEPUCTUK

3HaTh OCHOBHBIE METO/IBI M ITOAXO0/IbI
K MOJICJIUPOBAHUIO CUCTEM. Y METh
IIPUMEHATH METObl MATEMATHYECKO-
ro MOJEJIMPOBAHMS CUCTEM Ha MPaK-
THKE B 33Jla4aX UCCIEIOBAaHUSA CUCTEM
ynpasiieHHs. BrnageTrh HaBbIKaMu
IIPUMEHEHUS CIIELUAIIU3UPOBAHOTO
MIPOrpaMMHOT0 OOecreueHus s
pa3paboTKu MOENei cucTeM yrpas-
JICHUSL.

CHUCTEM aBTOMAaTU3alnuu

3 MecTo AUCHUILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

Jucuunnuna «MogenupoBaHue CUCTEM» U3ydaeTcsl Ha 3 Kypce, 6 cemecTpe.




5

JlucuuiuinHa BXOAUT B cocTaB Oioka 1 «/lucuumianssl (MOAYNIN)» U OTHOCUTCS K Bapua-
TUBHOM 4aCTH.

JuctumumHa «MoJenmupoBaHie CUCTEM» YaCTHYHO peau3yercs: B (hopMe MpakTUIeCKOH
noAroToBku. [IpakTuueckas NOAroTOBKA OpraHU3yeTcs MyTeM MPOBEACHHUS / BBIIOJHEHUs J1a00-
pPaTOpPHBIX pabOT, CAMOCTOSATEIBHBIX padoT.

JucuuiuinHa «MoaenupoBaHue CUCTEM» B paMKaX BOCIIUTATENIbHON pabOThl HalpaBieHa
Ha pa3BUTUE YMEHUs apryMEHTHUPOBATb, CAMOCTOATEIBHO MBICIHMTh, PAa3BUBACT TBOPUYECTBO,
npodecCHOHATIbHBIE YMEHUS, OTBETCTBEHHOCTh 3a BBINOJHEHHE Y4eOHO-IIPOU3BOJICTBEHHBIX
3a/laHUN.

4 O0beM AUCHMILVINHBI (MOYJIs) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMHYeCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TeseM (110 BHIaM y4eOHBbIX 3aHATHIT) M HA CAMOCTOSAITEJIbHYI0O padoTy 00y4arommxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIsgeT 3 3.€., 108 akaz. yac.
Pacnpenenenne o0beMa AMCUMIUIMHBI (MOAYIA) N0 BUAAM y4eOHBIX 3aHSATHHA MPEICTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUILIMHBI (MOJIYJIs) TT0 BUAM YUeOHBIX 3aHATHHA

O0BeM TUCHUITIAHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh JUCITUTUIHHBI 108

KonTtakTHas ayiuTopHas padoTa odyyaroumxcs ¢ npenogasaresem (mo | 56
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEKIUOHHOI0 THNA (JIEKIMM U MHbIE y4eOHbIE 3aHATHUS, Ipeny- | 28
CMaTpHBaloIlKe NMPEeUMYIIECTBEHHYIO Meperady yueOHol uHpopManuu rme-
JIaTOTUYECKUMH PAaOOTHUKAMHU), B TOM YHCIIe B pOpMe MPAKTHUECKOU IMO]I-
TOTOBKH: 4

3aHATHA CEeMHMHAPCKOI0 TUIA (CEMUHApbl, MPAKTUUYECKHUE 3aHATHS, Ipak- | 28
TUKYMBI, JJaOOpaTopHble pabOThl, KOJUIOKBUYMbl M MHbIC aHAJOTHYHBIE 3a-
HATUS), B TOM 4uCie B (popMe MPaKTUYECKON MOATOTOBKHU: 10

CaMocTosiTeIbHAsI pa0doTa 00y4YalOIIUXCs M KOHTAKTHasi padoTa, BKIo- | 52
yarolasi TpyIINOBbIE KOHCYIbTAIMM, MHIUBUAYaJbHYIO paboTy oOyuaro-
MIMXCSI C TIPEToAaBaTeNIMA (B TOM YHWCIIE WHIUBUAYyaJbHBIE KOHCYJIbTa-
IIUM); B3aUMOJICHICTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[IpomexyTouHast arTecTamus 0OyJarmuxcst — 3a4eT ¢ OI[EHKON 0

5 CoaepxkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBECACHHOI'O HA HUX KOJIMIECTBA aKAAEMUICCKHUX YaCOB U BUI0B y‘leﬁHOﬁ
padoThI

Ta6muma 3 — CTpykTypa U coJiep KaHue TUCIUILTAHBI (MOTYJIs)




HaumenoBanue pasaciioB, TCM U COACP-
KaHUC MaTEpuraia

Buzpsl yaueGHON pabOThI, BKIIOYAsi CAMOCTOSTEIb-
HYI0 pab0oTy 00yJaroIIMXCs U TPYIOEMKOCTH (B Ua-

cax)

KonTakTHas pabota npenoaasarens ¢ 00y-
YaIOUMHUCS

Jlexuuu | CemuHapckue
(mpakTUYecKue

3aQHSTHS)

3aHATUA

JlaGopatopHsbie

CPC

Pa3nes 1. OcHOBHBIE onpe/iesieHUs!

U MOHATUSA TEOPUHU MOJACINPOBAHUA CUCTEM

IIpeamer Kypca, ero ueu 4 3a1a4u.
Conep:xkaHue Kypca 1 ero cBsi3b ¢ JIpy-
TUMH JHCUMIIMHAMY HaNpaBJIeHHA.

2

OcHoBHBbIE OnpeeJIeHUs] U IOHATHS
TeOPUM MOA00US U MOAETUPOBAHUS.
3agaum pa3padoTku cucreM Ha 6ase co-
BpPeMEHHbIX MATEMATHYECKUX METO/10B,
peaiu3yeMbIX ¢ HCIIOJIb30BAHUEM MPO-
TPAaMMHOTEXHHYECKUX CPeACTB.

H3yyenne nporpaMMHBIX CpPeACTB,
NMPUMEeHseMbIX NIPU MOJAeJIMPOBAHUY
cUucTeM

N3ydenne TeopeTnyecKuii pa3aenon
AUCHUTLTHHBI

IMToaroroBka u Bpimosnenue PI'P

Pazpnen 2. Knaccnukanus u onucaHue BUI0B MOJAEJIMPOBAHUS CHCTEM

YpoBHH KiIaccH(PUKALMH ¥ ONTUCAHUE
BH/0B MO/IEJIMPOBAHUSA CHCTEM U MOJie-
JIei.

2

Crpykrypa moaeineii, npumepsl. Co-
BpPEMEHHbIC TCHICHIINH, HMHTAIHOH-
Hble MO/IeJIN.

N3yuenne TeopeTHyecKux pasiesion
JAMCIUTITHHBI

Beinoanenue PI'P

Paznea 3. Iloaxoanl Kk ucciienoBanuio cucrem. Craauu pa3padorku Mojeseii

3amauyu pa3padoTku cucTeM Ha 0ase co- 2
BPEeMEHHbIX MATEMATHYECKUX METO/10B,
peajiu3yeMbIX € HCIO0JIb30BAHUEM MPO-
TPAaMMHO-TeXHUYECKHUX CPeICTB.

ITonsaTHE CJI0KHON CHCTEMBI, OICH- 2




CTEMbI H 3JICMECHTA.

Crpykrypa, yHKIUM, NepeMeHHbIe,
napaMeTpbl, COCTOSIHUSI U XapaKTepH-
CTHKH 00JIbIIOH CUCTEMBI.

ba3oBbIe MOAX0AbI K ONMCAHUIO U MC-
CJIeJ0BAHUIO MPOLECCOB (PYHKIIUMOHU-
POBaHMS CJIOKHBIX CHCTEM.

Hesn monenupoBanus. Ctaaum paspa-
00TKM MoJeJIeil, 3Tanbl MOAeJIUPOBa-
HHUS.

YmncsieHHOE MO/IeJIMPOBaHME 3JIeKTPO-
TEeXHHYECKOH CHCTEMbI

H3ydeHne TeopeTHYECKUX pa3/iesioB
AUCHUTLTHHBI

Beinoanenue PI'P

Pa3pen 4. TunoBsie MaTeMaTH

YEeCKHE CXEMbI MO1€/IMpoOBa

HHUSA CUCTEM

IMocsienoBaTebHOCTH Pa3padoOTKH U
KOMIIbIOTEPHOIi peaju3anun MojeJei
cHCTeM.

1

IMocTpoeHne KOHIENTYAJILHOI MOIE/TH
cucremsl. [IpoBepka agekBaTHOCTH MO-
JeJIH U 00BbeKTa MO/IeJIMPOBAHUSI.

®opmanuzanus U aJIropuTMHU3aALUS.
ITosryyenune n HHTEpPNPETANMA Pe3yJib-
TaTOB MO/IeJTUPOBAHUS

JIOKyMeHTHPOBaHHE ITANIOB MOJEJIHPO-
BaHus cuctem. TunoBbie MaTemMaTuye-
CKHe CXeMbl MOJICJIMPOBAHUS CHCTEM.

HenpepbIBHO-1eTEPMUHUPOBAHHBbIE
Mozaeau (D-cxembl), TUCKPETHO-
AeTepMuHUpOBaHHbIe Moaenu (F-
CXeMbl), TUCKPETHO-CTOXACTHYECKHUE
mopenu (P-cxembl), HenmpepbIBHO-
croxacTuueckue Mmoaesan (Q-cxemsl),
ceTeBble MO/1eJId, KOMOMHUPOBAHHbIE
Moaen. Oo1ee onucanue, BO3MOKHO-
CTH NPUMEHEHHUH.

MopennpoBanue padoTbl KOHEYHOIO 4
aBTOMAaTa
MopennpoBaHnue CHTHAJIOB 3aJaHM, 6




BHEIlIHell cpeabl, cOOpP U 0TOOpaXKeHHe
pe3yJabTaTOB MOJEJTHPOBAHUS.

HN3y4yeHue TeopeTHYECKUX Pa3/ie/ioB 4
JUCIHHMILINHBI
Bruinosanenue PI'P 4

Pa3nen 5. HenmpepbiBHO-1eTepMUHUPOBAHHBbIEe Mojesu (D-cxembl)

MartemaTudeckoe onucanue D-cxem, 1
OCHOBHbIE COOTHOIIEHM I, BO3MOKHbIE
NMPUJI0KEHHUS, IPUMeEPBL.

TexHu4eckne ONTUMYMbI, HCIIOJIH30BA- 2%
HHUE THIIOBBIX HACTPOEK. ™

KouTtypsl peryiupoBaHusi, IpUHIMII 2%
NMOAYUHEHHOT0 pPeryJupoBaHus, peaiu-
3anuga®

CuHTe3 M ONTUMU3ALUA CHCTEMBI JJIeK- 10%*
TponpuBoaa*

H3ydeHne TeopeTHYECKUX pa3/iesioB 4
AUCHUTLTHHBI

Bruinmosnenue PI'P 10

HUTOI'O no aucuuminHe 28 28 52

* peanuzyetcs B GopMe IPaKTUUECKON MOATOTOBKH

6 BueaynuTopHasi caMmocTOsITe/IbHASI padoTa 00y4alOIMXCH MO IMCUUILIUHE (MOAY-
JI10)

[Ipn nymaHUpOBaHUU CaAMOCTOSITENILHOM pabOThl CTYJIEHTY PEKOMEHAYETCSI pyKOBOJCTBO-
BaThCSI CIIEYIOLIUM paclpe/ie]IeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuna 4):

Ta6n1/1ua 4 — PCKOMGHI[yCMOe pacrpeACIICHUEC YaCOB Ha CaMOCTOSATCIIbHYIO pa60Ty

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI KonnyectBo 4yacos
N3yuenune TeopeTHYeCKuX pa3ieioB TUCIHAILINHBI 18
BrinmonHenue oryera u noAroroBka k 3amure PI'P 34

7 OueHoYHBbIE CPeCTBA IJIfl NPOBEACHUS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTalMU O0YYAKOIIMXCH M0 AMCHUIJIMHE (MOLYJII0)

@DOHJ OLIEHOYHBIX CPENCTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WM WHBIX MaTepHaliOB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3YJIbTAaTOB OOYUYEHHUS MO AUCHUILIUHE (MOMYIIIO), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.




8 YueOHO-MeTOaUYecKOe 1 MH(OPMANITUOHHOE O0ecTedyeHue TUCIUIIUHBI (MOYJIf)
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3) Kwmynpe, B. A. MoaenupoBanue, UCCICIOBAHNE W ONTHMHU3AIMS 3aMKHYTBIX CHCTEM
aBTOMATHUYECKOTO yrpasyieHus : MmoHorpadus / B. A. XKmyns. - HoBocubupck : HI'TY, 2012. -
335 c¢. - ISBN 978-5-7782-2162-8. - Tekcr : osaektponueii. -  URL:
https://znanium.com/catalog/product/558840 (mara obpamenus: 28.06.2021). — Pexxum gocryma:
IO MOATHCKE.

4) Tepexun, B. b. KomnbrorepHoe MoenMpoOBaHUE CUCTEM 3JIEKTPOIPUBOJA: YuyeOHOe
nocob6ue / Tepexun B.b., [lementben FO.H. - Tomck:M3n-Bo ToMCKOro nonurex. yHUBEpCUTETA,
2015. - 307 c.: ISBN 978-5-4387-0558-1. - Tekcr : oanekrponsusii. - URL:
https://znanium.com/catalog/product/701804 (nara obpamenus: 28.06.2021). — Pexxum goctyma:
IO TIOJIITHCKE.

8.2 JlonmonHuTeENbHAS IUTEpPATypa

1) UBanoB, A. A. OcHOBBI pOOOTOTEXHUKH : y4eO. mocodue / A.A. IBaHOB. — 2-€ u31.,
uctp. — Mocksa : UTHOPA-M, 2017. — 223 c. — (Beicmee oOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook 58e7460193d2e¢6.7688379. - ISBN 978-5-16-012765-1. -
Tekcr : snextponnsblif. - URL: https://znanium.com/catalog/product/763678 (nara oOpaieHus:
28.06.2021). — Pexxum nocryna: 1o HoJIucKe.

2) Kmynp, B. A. Jlunamuka wmexatpoHHbIX cuctem/XKmynsB.A., ®paniyzosal . A.,
BoctpuxoBA.C. - HoBocubupck : HI'TY, 2014. - 176 c.: ISBN 978-5-7782-2415-5. - Tekcr :
anekTpoHHbIl. - URL: https://znanium.com/catalog/product/546220 (nata oOpaiieHus:
28.06.2021). — Pexxum noctymna: 1o HoJIucKe.

3) Axceno, M. 1. MoaenupoBaHue 31eKTporpuBoaa: YdyeOHoe mocobue / AKCEHOB
M.U. - Mocksa :HULl THD®PA-M, 2016. - 135 c. (Beiciiee oo6pazoBanue: bakanaspuar) (O6-
noxka. KBC)ISBN  978-5-16-009650-6. -  Texct : oanexktpoHHbld. -  URL:
https://znanium.com/catalog/product/452126 (nara obpamenus: 28.06.2021). — Pexxum nocryna:
IO TIOJIITHCKE.

8.3 Ilepeuenp pecypcoB MH(OPMAIOHHO-TEIEKOMMYHHKAIIMOHHON cetu «VHTepHeT»,
HEOOXOUMBIX JJIl OCBOEHUS AUCLHUIUIMHBI (MOIYJIs)

1) bubnnorexa PO®U http://www.rfbr.ru/rffi/ru/library

2) Hayunas snextponHas 6ubnuoreka "KubepJlennnka" https://cyberleninka.ru/

3) Enunoe okHO nocTymna K nH(GOpMalmoHHBIM pecypcaM http://window.edu.ru/

8.4 JIunieH3noHHoe ¥ CBOOOIHO pacIpoCTpaHsIeMoe MporpaMMHOe o0ecrieueHre, NCTIOTb-
3yeMoe MpH OCYIIECTBICHUH 00pa30BaTEeIbLHOIO Mpoliecca Mo JUCIUILIIMHE

Ta6J'II/II_Ia 5— HCpC‘ICHL HCIIOJIB3YECMOI'O0 ITPpOTpaMMHOT'O obecrneueHUs

Haumenopanue 110 PexBu3uTHI / YCI0BUA UCIIOJIB30BAHUA

[Tporpamma cTpyKTypHOTO MOJienpoBanus | Pacmopspkenue o BBoJe B yueOHbIH npouece [10
(PSM) pazpabortannas Ha kadpeape DITAILY | ot 23.12.2015, akT BHEApEeHUs PE3yJIbTATOB
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KeHAI'TY HaY4YHBIX HCCJIEOBAaHUN

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHe YCI0OBUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpernoaaBaHus) - pycckuil. s Bcex BHAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOJAOJKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaIbHOM 00pa3oBaTeNbHON TpaeKTopuHu oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUTMH U MPO(ECCHOHANTBHBIX MOTY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPbIA 0CBOOOXKAaeT 00yydarole-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4ebHblil npolecc Npyu NpernoAaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIb30BAHUU TPAIu-
OUOHHBIX, HHHOBAaIMUOHHBIX N I/IH(l)OpMaLII/IOHHI)IX 06p330BaTeJH)HI)IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (OPM MpoBeaeHHs 3aHsITuil. MHpOpMamonHsie
o0pa3oBaTe/bHbIE TEXHOJIOIMU PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOI cpefe.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CHCTeMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit niexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOONbIINK 00beM MH(OpMaruu 1 obecreynBaTh
Oosee riry0oKoe MOHMMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 CamocrosiTeJibHasi pa6oTa 00yJarIMXCcsl M0 AUCHHILIHHE (MOTYJIIO)

CamocrodarenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPAaBICHHOIO
NpUOOpETEHUs! CTYJACHTOM HOBBIX 3HAaHUM, YMEHUIN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3yIbTaToB IeATEIbHOCTH 00Yy4aroerocs.

Ienu camocTosTENLHON PabOTHI:

- CUCTEeMaTu3alus U 3aKpEIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U MTPAKTHYECKUX
YMEHUH CTYIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHMEe YMEHUH HCIOJNB30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JTOKYMEHTAIHIO,
CIEHNATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHNU30BAHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3alliu;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.
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CaMocTtosiTenpHasi paboTa MOXKET OCYIIECTBISATHCS MHAWBHIYATHLHO WU TPYIIAMHU CTY-
JEHTOB B 3aBUCUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoJIOTHS OpraHU3aIK CAMOCTOSTEIIBHON paOOThI CTYJICHTOB BKIIFOUAET HUCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITENILHOW PabOThI CTYJECHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJKHBI TOIXOJUTh K CaMOCTOSTENbHOW paboTe Kak K HaWBaXKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIeIbHBIC BOMIPOCKHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS MIpodec-
CUOHAJILHOW JIUTEpPaTypBHl.

9.4 MeTtoanueckue yKazaHusi JJisl 00y4arOmMXCcs M0 OCBOEHH I THCIMIIINHBI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMOJIHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-Jinbo pasfjerna 1no yueOHUKY WM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TOHATUS pa3ze-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTh BHIIOJHEHUIO OTUYETOB O MPAKTHYECKUM 3aHSITH-
SM ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENbHYIO padoTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBartesneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) uist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTENIBHON MPOPAabOTKE Kypca 00yUdaroUIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEICNCHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3YyYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABJIATH TE3UCHI, aHHOTAL[UM U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATEIBHO BBINOIHATD 3a/1aHKs, AHAJIOTUYHBIC NIPEJIaraéMbIM Ha 3aHATUSAX;

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepralibl POHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOIro 0o0ecre4eHusi, He00X0MMOro s 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 Y4eOHo-1a00paTopHOe 000pyA0OBaHUE

Tab6nuia 6 — I[lepeyens o6opynoBanus JadbopaTopun

Aymutopus | HaumenoBanue aynutopuu (JabopaTopun) Hcnonb3yemoe 060pyoBaHue

101/3 JIaGopartopust npombliIeHHOH podoTtorexHukn | [IK

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBA 00yYeHU
OTCyTCTBYIOT

11 Hunle cBeaenus
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MeToanuyecKue PEKOMEHAAMHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIUMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[J0POBBS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK M B OTACIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYECHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbSI.

[Ipodeccopcko-nenarornyeckuii coctaB 3HAKOMHUTCSI C MCUXOJI0r0-(hU3HOIOrHYECKUMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3J10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIMTaluu WHBaINAOB (mpu Hamuuuu). [Ipu HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJTHUTENbHAS MOACPKKa MPENnoaaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToaNUecKUMHU pekoMeHaanusiMu Munoopaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEeaIoyiaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOIN peaOUINTalUu C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUU IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/ICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyeH4Yeckoi rpymme. [Togdop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OopMax: ayAHalbHOM, BU3YalbHOW, C HCIOJB30BAHHUEM CIELIHAJIbHBIX TEXHHUYECKHX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucruiuinHbl JunamMu ¢ OB3 ocymiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
00yudeHHusl 00ILEro M CrenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleYeHe MpeaycMaTpUBaeT MPUCIOCOOIECHUE ayTUTO-
puii k Hyxaam i ¢ OB3.

dopma npoBeACHUS ATTECTAlMK AJSl CTYACHTOB-UHBAINIOB YCTaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3ndecKkux ocoobenHocren. s crynenroB ¢ OB3 npenycmaTpuBaet-
csl ocTymHas (opMa Mpe1oCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TICUATHOW WJIM DJIEKTPOHHOW (opme (IS JUI] C HAPYMICHUSMU OIOPHO-
JBUTATEILHOTO almapara);

- B TICYaTHOM (pOpME WM MIEKTPOHHOU (hopMe ¢ YBEIMYCHHBIM MIPU(PTOM ¥ KOHTPACTHO-
CTBIO (J7IS1 JIUII C HAPYIIEHUSIMU CITyXa, pe4H, 3pEeHus);

- METOJIOM YTEHHUSI ACCUCTCHTOM 3a/IaHUs BCIYX (JJIs JTUI] C HAPYIICHUSIMU 3PEHUS ).

CryaeHTaM C MHBAJIUJIHOCTHIO YBEITMUYMBAETCS BpEMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JJI TaKWX CTYJIEHTOB MPEAyCMaTpPUBAETCA JOCTyMHas (opma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IUCBMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HapyILEHU -
MHU CIIyXa, PeuH);

- BBIOOPOM OTBETA U3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (s
JUI C HApYLIEHUSIMUA ONIOPHO-/ABUTATENILHOIO aIlapaTa);

- YCTHO (7151 JIWI] C HAPYIICHUSIMU 3PEHUsI, OTIOPHO-/IBUTATEILHOTO armapara).

[Tpu HeoOxomuMOCTH A7l OOYYAIOIIMXCS ¢ MHBAIUIHOCTBIO MPOLIeypa OICHUBAaHUS pe-
3yJAbTAaTOB OOYYEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxxenue 1

®OH/J ONEHOYHbIX CPEACTB

o IMCIOMIIJIMHE

«MOHCJ’II/IPOBaHI/Ie CUCTEM»

HanpaBneHHe IIOATrOTOBKH

27.03.04 YnpaieHne B TEXHUYECKUX CUCTEMAaxX

Hampasnennocts (npoduiib) oOpa3oBaTeb-
HOM IIPOrpaMMmBbl

ABTOMAaTH3alUsl M YIPABIECHUE TEXHOJIOTUYe-
CKMMHU MPOLECCAMU

KBanudukamnms BbITYyCKHIKA

baxanasp

['ox Hayana moAroToBKH (MO ydyeOHOMY ITa-
Hy)

2021

dopma o0yueHHs Ounas popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
3 6 3

Bua npomexyTodyHoi arre-
cTanuu

OOGecneunBaroiiee noapas3aeiacHne

3ader ¢ OIeHKON Kadenpa «3nexkTponpuBoa 1 aBTOMAaTH3AIUS TPOMBITIICHHBIX

YCTAHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHbIX ¢ MHAMKATOPAMH JO0CTHKEHHS] KOMIIeTeHIUI

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC

KOMIICTCHII N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs
M0 AUCLUIUINHE

O6menpodeccronaib

HBbIC

OIIK-4 Cnocoben

OCYHICCTBJIATL OUCHKY

s exTuBHOCTH CH-

CTEM YIIpaBJICHUs, pas-
pabOTaHHBIX Ha OCHOBE

MaTEMaTUYECKUX Me-
TOJIOB

OIIK-4.1 35aeT OCHOBHBIE
METO/Ibl ¥ TTOJIXO/IbI K pa3pa-
0OTKe MaTeEMaTHYECKUX MO-
Jenel CHCTEM aBTOMAaTHU3aIuHi
OIIK-4.2 Ymeer npuMeHsITh
AJITOPUTMBI U MaTeMaTHYe-
CKH€ HNOAXOIbI IJI1 MOAEIH-
pOBaHUS CUCTEM aBTOMAaTHYe-
CKOT'O yIIpaBJICHUS

OIIK-4.3 Binageer HaBbIKAMU
MIPUMEHEHHUS CTICIIHAIU3UPO-
BaHHOT'O NMPOTPAMMHOT0
obecnieyeHus I OLIEHKU
TEXHUYECKUX XaPaAKTEPUCTUK
CHCTEM aBTOMAaTH3aILluU

3HaTh OCHOBHBIE METOMBI U ITOAXObI
K MOJICJIUPOBAHUIO CUCTEM. Y METh
IIPUMEHATH METOJIbl MATEMaTHYECKO-
ro0 MOJEIMPOBAHMS CUCTEM Ha IPaK-
TUKE B 33/1a4aX UCCIICJOBAHUS CUCTEM
yhpasiieHus. Bnaners HaBpIkaMu
IIPUMEHEHNUS CIEUAIN3HPOBAHOIO
IPOrpaMMHOTO oOecTieueHus JIst
pa3paboTKu MOJENei cucTeM yrpas-
JICHHUS.

Tabmuna 2 — [Macriopt GoH/1a OIIEHOYHBIX CPEJICTB

Kountposmpyemsle pa3- ®opmupyemass | HaummenoBanue oue- | Iloxkasarenu oueHku
Aenbl (TeMbl) AUCIH- KOMIIeTeHI U HOYHOI0 CpeAcTBa
ILUINHBI
Pasnemnsr 1-5 OIIK-4 OK3aMeHaIMOHHEIE [IpaBunbHOCTE OTBE-
BOIPOCHI TOB Ha BOIIPOCHI
Paszpensr 1-5 OIIK-4 PI'P [TonHoTa M mpaBuIIb-
HOCTb  BBINOJIHECHHUS
3aJlaHus
Paznensr 1-5 OIIK-4 JlaGopatopHble pabo- | ApryMEHTUPOBAaHHOCTH
ThI OTBETOB

2 Meroanyeckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3ylolme npouecc (popMupo-

BaHHUS KOMIIETEeHI M

Meroanueckue Matepuaisl, ONPEACIIONINE TPOLEIypbl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA IEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue Cpokn HIkana
OLICHOYHOI0 BbINOJIHE- | OLIEHHUBAa-
cpeacTBa HUS HUA

Kpurepun ouennBanus
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6 cemecTp
IIpomeskyTounas arrectauus B gopme «3adeT ¢ OLEHKON»

JlaGopaTopHas
pabora 1

B TCUYCHHE
ceMecTpa

5 0ayuIoB

JlaGopaTopHas
pabora 2

B TCUCHHC
CEeMECTpa

5 0aJyuIoB

JlaGopaTopHas
pabora 3

B TCUCHHC
CEeMECTpa

5 0ayuIoB

JlaboparopHas
pabora 4

B TCUCHUC
CEeMECTpa

5 OamIoB

JlaboparopHas
pabora 5

B TCUCHUC
ceMecTpa

5 OamIoB

5 0ajIoB — CTYAEHT NOKa3aJl OTJIMYHbBIE HABbIKU
IIPUMEHEHHs TIOJYYCHHBIX 3HAHUNM W yYMEHHU
MU peIIeHNH NMPo(ecCHOHANBHBIX 33]a4 B paM-
Kax YCBOEGHHOI'O y4eOHOro MaTepuaa.

4 Oamya — CTYIEHT IMOKa3aJl XOPOIIME HAaBBIKK
IIPUMEHEHHS TOJIYYCHHBIX 3HAHUNM W YMECHHMU
IIpU peIIeHUH MPo(ecCHOHANBHBIX 33]a4 B paM-
Kax YCBOEHHOI'0 y4yeOHOro MaTepuaa.

3 Oamna — CTyIEHT MOKa3aJl yAOBJIETBOPUTEIIb-
HOE BJIAJICHUE HABbIKAMM IPUMEHEHHUS IIONIYy-
YEHHBIX 3HAHUU M YMEHMU NPU PELICHUM IIPO-
(deccuoHANBHBIX 33aJjad B paMKaX YCBOEHHOIO
y4eOHOro MaTepuaia.

0 Gamia — CTYIAEHT NPOJEMOHCTPUPOBAI HEAO0-
CTaTOYHbI YPOBEHb BIIAJICHUS YMEHUSIMH U
HaBbIKAMU IIPHU pElIEHUH NPO(pEeCcCHOHATBHBIX
3aJa4 B paMKax yCBOCHHOI'O y4eOHOro MaTepu-
ana.

PI'P

B TCUCHHUC
CEMECTpa

30 6amnoB

30 GayuIoB - CTYJEHT MPABUIBLHO BBITIOJIHUI 3a-
nanue. [lokazan oTauYHbIC BIa/IeHUs HaBbIKAMH
MPUMEHEHUsI TIOJYYCHHBIX 3HAHUU W YMEHH
P peLIeHUH Ipo(ecCUOHAIbHBIX 33]a4 B pam-
KaxX yCBOGHHOro y4yebHoro marepuaina. OTBeTHII
Ha BCE JIONOJTHUTENbHBIE BOMIPOCHI Ha 3alIUTE.
20 6aymioB - CTYACHT BBINOJHHUI 33JlaHUE C He-
OonbpmnMu HeToyHOcTsAMU. [lokaszanm xopomiue
BJIa/ICHUS HaBbIKAMM IPUMEHEHUS IMOJY4YEHHBIX
3HaHUN M yMEHHUH HpU peleHuH Mpodeccuo-
HaJIbHBIX 33]a4 B paMKax YCBOEHHOTO y4eOHOTro
Matepuana. OTBeTHs Ha OOJBIIMHCTBO JIOMOJI-
HUTEJBbHBIX BOIIPOCOB HA 3alllUTE.

10 6amnoB - CTyIEHT BBINOJHWI 33/1aHUE C CY-
LIECTBEHHBIMU HeTOo4yHOCTsAMHU. Ilokazan yno-
BJICTBOPUTENILHOE BJIa/ICHUE HaBBIKAMU IpUMe-
HEHHUsI NOJIY4eHHBIX 3HAaHWW U YMEHUU IIPU pe-
IIEHUH Npo(ecCHOHANbHBIX 3a7ad B paMKax
YCBOEHHOT0 yueOHoro mMarepuana. [Ipu orBerax
Ha JOIOJIHUTENbHBIE BONPOCH! Ha 3aIIUTE OBLIO
JIOMYIIIEHO MHOTO HETOYHOCTEH.

0 GamoB - MpH BBINOJHEHUM 33JaHUS CTYICHT
IIPOJEMOHCTPUPOBAJI HEJOCTATOYHBIM YpPOBEHb
BJIa/ICHUS HaBbIKAMHM IPUMEHEHUS IMOJTY4YEHHBIX
3HAHUW W yMEHHMH Npu pemieHuu mnpodeccro-
HAJIbHBIX 33]a4 B paMKax YCBOCHHOTO y4eOHOTro
Matepuana. Ilpu oTBerax Ha JONOJHUTEIBHBIE
BOIIPOCHI Ha 3aluTe OBLIO JOMYHIEHO MHOXe-
CTBO HETOYHOCTEM.

Tekymuii KOH-
TPOJIb:

55 OamnoB
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OK3aMeH Bompoc — 35 6amnoB | 35 GayuioB - CTYAEHT NpPaBWIBHO OTBETHJ Ha
OIICHUBAHUE TeopeTnueckuii Bompoc Owera. [lokazam ot-
YPOBHS JIMYHBIE 3HAHUS B PaMKaX YCBOEHHOI'O y4eOHOTO
YCBOCHHBIX Martepuana. OTBETHI Ha BCE JONOJIHUTEIBHBIC
3HaHUHN BOIIPOCHI.

27 6ajIoB - CTY/ICHT OTBETHJI Ha TEOPETHUCCKHI
BONpOC OmiieTa ¢ HEOOJIBIIMMU HETOUHOCTSIMHU.
[Tokazan xopouire 3HaHHUS B paMKaX YCBOEHHO-
ro yuebHoro marepuana. OTBeTua Ha OOJBIINH-
CTBO JIOTIOJHUTEIbHBIX BOIIPOCOB.

14 6anoB - CTYACHT OTBETHJI HA TEOPETHUYECKHUMA
BOIIPOC OUJIeTa C CYIIECTBEHHBIMH HETOYHOCTSI-
Mmu. Ilokazan ynoBieTBOpUTEIbHBIE 3HAHUS B
pamMKax ycBOeHHOro yuyeOHoro marepuaina. [Ipu
OTBETaxX Ha JIOMOJHUTEIbHBIE BOMPOCHI OBLIO
JIOTYIIIEHO MHOT'O HETOYHOCTEH.

0 GayuoB - mpH OTBETE HA TEOPETHYECKHH BO-
mpoc Ouiera CTyIeHT HMPOAEMOHCTPUPOBAN He-
JIOCTAaTOYHBIM ypoBeHb 3HaHM. [Ipu oTBeTax Ha
JIOTIOTHUTEJIbHBIE BOMPOCHl OBLIO JOMYIIEHO
MHO>KECTBO HETIPaBUIIbHBIX OTBETOB.

HUTOIO: 90 6am10B

Kpurtepuu onieHKHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIINHE:

0 — 64 % oT MaKcuMabHO BO3MOKHOM CyMMBbI 0aJlJIOB — «HEYAOBJIETBOPUTENBHO» (HEAOCTA-
TOYHBIN YPOBEHb JUIsSl IPOMEKYTOUHOM aTTECTAllMK MO JUCLUILINHE);

65 — 74 % oT MakcHMaJbHO BO3MOXHON CYMMBbI 0aJlJIOB — «YJJOBJIIETBOPUTEIHHO» (ITOPOTOBBIH
(MMHMMAIBHBIN) YPOBEHD);

75 — 84 % oT MakcHMaJIbHO BO3MOXKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakCUMalbHO BO3MOKHOM CYMMBI 0AIJIOB — «OTIUYHOY» (BBICOKHH (MaKCHUMalb-
HBII) YPOBEHD)

3amaHus I TEKyero KOHTPOJIA

3ammuTa 1a00paTOPHBIX padoT

Jlabopamopuas paboma 1. 3y4eHne NporpaMMHBIX CPEJICTB, IPUMEHSIEMbIX TIPH MO-
ACIINPOBAHUN CUCTEM:

- KaKHUC€ THUIIBI Moneneﬁ BO3MOXHO pPCaAJIN30BaATh C IPUMCHCHHUEM IIPOTPAMMHOI'0 ITAKETa
PSM?

- HA30BUTC HC MCHEC JIBYX ITPOTrPAaMMHBLIX TPOAYKTOB JJISI ITIOCTPOCHU A Moneneﬁ JUHaMH-
YECKHUX CHUCTEM,

- BOBMOJXHO JIM ¢ IPUMCHCHUCM IIPOTrPaMMHOI'0 ITaKCTa FluidSim OCYHICCTBJIATL MOIC-
JIMPOBAHUEC CUCTEM I'HIPOAaBTOMATUKN U ITHEBMOABTOMATUKHU B MPEACIaxX OAHOTO HpOGKTa?

- MPUBCAUTEC TPUMECP MNPOrpaMMHOIr0 MpoAyKTa A MOACIUPOBAHUSA KUHCMATHYCCKUX
DJIEMEHTOB.

Jlabopamopuas paboma 2. YucneHHOE MOJIEIUPOBAHUE DIICKTPOTEXHUYECKON CHUCTE-
MBI

- OIMMIIUTE OCHOBHBIC MOJAXOAbI K YHCICHHOMY HMHTCIPUPOBAHUIO ITPHU MOJACIMPOBAHUU
CHCTEM;
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- KAKUMH CII0CO0aMH MOKHO HOBBICUTH TOYHOCTDb YHUCICHHOIO MOACIIMPOBAHUS cucrteM?
- KaKH€ BUJbI HOFpGHIHOCTCfI HUMCIOTCA 'y UUCJICHHBIX METOJ0B MOJACIIMPOBAHUA.

Jlabopamopuas paboma 3. MojenupoBanue paboThl KOHEYHOTO aBTOMATA:

- U3 KAKMX OCHOBHBIX JICMEHTOB COCTOMT KOHEUHBIA aBTOMAT?

- TIPUBEIUTE MPUMEP MPUMEHEHHUS KOHEYHOIO aBTOMATa B YIPABJICHUHM TEXHOJIOTHYEC-
CKHMH 00BbEKTaMU;

- M3 KaKuX 3JIEMEHTOB COCTOSAT KOMaH/Ibl KOHEYHOr0 aBToMaTa?

Jlabopamopnas paboma 4. MojenupoBaHie CUTHAIIOB 3aJIaHUs, BHELITHEH Cpelibl, cOOp
U 0TOOpaXEHUE Pe3yIbTaTOB MOJCITUPOBAHHUS:

- IEPEUNCIIUTE OCHOBHBIE BU/IbI CUTHAJIOB, UCTIOJIb3YEMbBIX B CUCTEMAX YIIPaBIICHUS;

- KakuM 00pa3oM MOKHO Peau30BaTh CUTHAJ 3a/IaHUs 11 CUCTEMBI B BUJIE TTOCIIEA0BA-
TEIbHOCTU UMITYJIbCOB 33JIaHHOUM BETUYHHBI?

- KaKuM 00pa3oM MO>KHO CMOJIEIMPOBATH CIlydaifHOE BO3MYIIAIOIIee BO3/ICHCTBHE HA CH-
cremy?

Jlabopamopuas paboma 5. CuHTe3 ¥ ONTUMH3AIHS CHCTEMbI SJIEKTPOITPUBO/IA:

- KaKWe CTaHIapTHbIE HACTPONKK KOHTYPOB CUCTEM YIIPABJICHHUS BbI 3HaeTe?

- KaK{e CBOMCTBA CHCTEME JIAeT HHTErPalIbHAsI COCTABISIONIAs PETYJIATOpa?

- KaKue JIOMYIIEHHUs TIPUMEHSITICH IPH CUHTE3€ MOJIENIN CHCTEMBI DJIEKTPOIPUBOIa?

- M3 KQKMX OCHOBHBIX 3JIEMEHTOB COCTOHMT MOJIENb JBHUTATENS M3 CHCTEMBI 3JIEKTPOIPH-
BOJIA.

PacueTrHo-rpaguueckas padora

Hcxoansbie nanubie aasa PI'P

1. B xauecTBe 00bEKTa YIpaBICHUS UCIOJIB30BATh JABUTATENb MTOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30yk1eHus. [lapameTpsl ABUTaTeNs BHIOpPATh COTJIACHO Ba-
pHUAHTY.

2. CripoeKTUpOBaTh JIBYXKOHTYPHYIO CHUCTEMY aBTOMAaTHYECKOI'O PEryIHpPO-
BaHMs CKOpOCTH. HacTpoiiky KOHTYpOB PEryJMpOBaHUs MPOU3BECTU HA MOJIYJIb-
HBII ONITUMYM.

3. IlomyunTh rpaduku MEPEXOIHBIX MPOIECCOB 3aMKHYTOM CHUCTEMbI aBTO-
MAaTUYECKOIO PETyJIMPOBAHUS CKOPOCTH MO YIPABISIIOUIEMY BO3JEUCTBHUIO 15
CKOPOCTH, TOKa, OIIMOOK yIpaBlieHUs! (CKOPOCTH, TOKA) B CIy4yae CTYNEHYATOTO
YIPABJISIFOLIETO BO3ACHCTBUSA, COOTBETCTBYOLIETO HOMUHAJIBHON CKOPOCTH JBUTIa-
tenst. OnpenenuTs nepeperyimpoBaHue B CUCTEME aBTOMAaTHYECKOTO PEryIupoBa-
HUSI CKOPOCTH, BpeMsl NIEPEXOIHOTO MPOIIEcca, CPEAHEKBAAPATUUHYIO OIIMUOKY I10
CKOPOCTH B ciiyyae pabOThl CUCTEMbl B HOMUHAJIBHOM pEXHUME (Ha BBIXOJI€ CUCTE-
Mbl HOMMHaJIbHasi CKOPOCTH ).

4. Ionyunts TpavKu NEPEXOTHBIX MPOLIECCOB 3aMKHYTON CHCTEMBI aBTO-
MAaTUYECKOTO PETyJIMPOBAHUSI CKOPOCTH MO YIPABISIOUIEMY BO3JIEUCTBHUIO [IJIS
CKOPOCTH, TOKa, OIIMOOK yIpaBieHHUs (CKOPOCTH, TOKA) B CiIy4yae CTYIEHYaTOro
YIOPABJISIIOLIETO BO3ACHCTBUS, COOTBETCTBYIOIIEIO0 HOMUHAIILHON CKOPOCTH JBUTa-
TEJsl, IPU 3TOM HEOOXOIUMO OTOOpa3UTh MOBEACHUE CUCTEMbI 0€3 Harpy3Ku, C €e
HaOpOCOM M ChbeMOM (B KaueCTBE HATrPy3KU MCIOJIb30BaTh MOCTOSIHHYIO HArpy3Ky
Mc=Mpn).
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5. JIOMOJIHUTE TOJYYEHHYK0 CHUCTEMY AaBTOMATHYECKOTO PETYJIUPOBAHUS
CKOPOCTH KOHTYPOM IOJIOKEHHUs (BBECTH B cucTeMy penykrop). Hactpoiiky xoH-
Typa NOJIOKEHUS MPOU3BECTH HA MOJIYJIbHBIN ONITUMYM.

6. [Tonyuuts rpaduku MepexoqHbIX MPOIECCOB 3aMKHYTOH CHCTEMBbI aBTO-
MaTHUYECKOTO PETyJIUPOBAHUS TOJIOKEHUS (CIAEASAIICH CUCTEMBI) MO YIIPaBJIsIOIie-
My BO3JEHCTBUIO JJII CKOPOCTH, TOKA, MOJOKEHHUS, OIIMOOK yIpaBieHus: (CKOpo-
CTH, TOKa, MOJOKEHUSI) B CIIy4ae CTYNEHYATOr0 U CUHYCOMJAIBHOTO YHPABIISIO-
niero Bo3aencTBusl. OnpenesuTh Te ke MapaMeTpbl, YTO U B TyHKTE 3 C aHAJIOTHY-
HbIMH yCJIOBUAMU. [Ipr MoaenmpoBaHuu MEPEXOTHOTO MPOLECCA MO MOJIOKEHUIO B
OJTHOHM CHUCTEME KOOpAMHAT HEOOXOIMMO TPEICTABUTh HA OJHOM IpauKe OCHOB-
HYIO BBIXOJHYIO KOOPJIMHATY CUCTEMBI U CUTHAJI 3aJJaHHUS.

7. [lonyuuTh rpaduKu MEPEXOTHBIX MPOIECCOB 3aMKHYTON CHCTEMBI aBTO-
MaTHYECKOTO PETYJIUPOBAHUS MOJOKEHUS (CIEASIIECH CUCTEMBI) MO yIpaBIISIOIIIE-
My BO3JEHCTBUIO JJII CKOPOCTH, TOKA, IMOJOKEHHUS, OIIMOOK yIpaBieHus: (CKOpo-
CTH, TOKa, MOJOKEHUSI) B CIIy4ae CTYNEHYATOr0 W CUHYCOUJAIBHOTO YIPABIISIO-
IIETO BO3JCUCTBUS, IPU ATOM HEOOXOJIUMO OTOOPa3UTh MOBEJACHHE CUCTEMBI O€3
Harpy3ku, ¢ ee HabOpoCcoM M ChbeMOM (B Ka4eCTBE Harpy3Ku UCIOJIb30BaTh MOCTO-
SHHYI0 Harpy3ky Mc=MHn/2, a Takxke cuHycounaiapHyto ¢ yacrotoir 0,1 pan/c u

aMIuIuTy 108 Mc=MHn/4).

BapuaHTsbl 3aaHUN:

Bapuanr | Tun neurarens P, ny Uy Iy N J Koadduument
kBT 00/MUH B A % KrM’ | mepemaum pe-
JTyKTOpa
(Mmm/pan)

1 I161 14,5 2850 270 53,6 86 0,56 2,81
2 1171 10,6 1450 220 48 81,5 1,4 1,32
3 181 18 1450 220 82 84 2,7 1,22
4 1182 24,5 1450 110 222 86 3,1 1,17
5 1191 43 1450 270 159 86,5 59 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
8 162 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 IT151-5K 320 500 440 788 92,4 355 1,03
19 INbCT-22 0,4 1000 220 2,4 70,5 0,04 1,02
20 I[NBCT-52 4,1 1500 220 20,8 87,2 | 0,44 2,03
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21 IIBCT-53 33 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 Im171-12K 630 500 330 2060 92,6 | 1255 2,19






