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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

CHCTCMbI aBTOMATHUKH.

. M3y4eHHE MPUHIIUIIOB MOJICTUPOBAHUS FIEKTPOTEXHIUUECKUX CUCTEM ;

. U3yYeHHEe CTPYKTYPHI M (DYHKIIMOHATIBHBIX BO3MOKHOCTEH MOJETUPYIOIIUX CHCTEM PAa3IUYHOTO
TUTIA ;

. ¢dbopMHUpOBaHNE YMEHHUS BBIOOpPAa MPOTPAMMHBIX CPEIACTB U pEaTH3alUd  MOJENH CHUCTEMBI
aBTOMATHUKU;

. (dbopMupoBaHUE HABHIKOB B BBIOOpE crocoOa MONydeHHUs pe3ysibTaTa MaTeMaTHYeCKOW MOJENn

1.2. U3y4yaemblie 00beKTHI JTUCHUILINHBI

. OCHOBHBIE IIPUHIIUIIBI MOAEIUPOBAHNS;

. Croco0bl MOAETHPOBAHUS;

. METO/IbI PEATU3AIUN MaTEMATHYECKUX MOJIETICH;

. IPOrpaMMHbIE MMPOAYKTHI AJIS peau3aliiyi JUHAMUYECKUX U THOPUAHBIX MOJEIEH;
. IIPOrpaMMHbIE IPOAYKTHI [T PEATU3aUN 00bEKTHO-MOAYJIBHBIX MOJIEIIEH.

1.3. Bxoansbie TpeGoBaHMS

|He IIPEXYyCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUMILIMHE

[Inanupyemsble pe3ynbTaThl

NunukaTop 1OCTHKEHNS

OCHOBHBIX 3TaIloB
pa3paboTKu
MaTeMaTHYECKNX MOJEIEN
JUIsL CUCTEM
ABTOMAaTUYECKOTO
yIpaBICHUS
9JIEKTPONPUBOIAMH,
QIIEKTPUYECKUX CeTel
TOPHOI00BIBAFOIIINX
NPEANPUATHN U
ABTOMAaTU3UPOBAHHBIX
CUCTEM YTIPaBJICHUS ITHX
peANpUITHIA.

STaroB pa3padoTKU
[IPOCKTHOM M TEXHUYECKOU
OKyMEHTAIUH PU
[IPOEKTUPOBAHUU CUCTEM
DJIEKTPOIIPUBOJIA,
DIIEKTPUYECKUX CETEH
TOPHOJ0OBIBAIOIINX
MPEIIPUATHN,
aBTOMAaTU3HMPOBAHHBIX CHCTEM
YIPaBICHUS
DJIEKTPOMEXaHUYECKUM
00opyI0BaHUEM

K Wunexc 5 KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
OMICTCHIUA UHIHKATOpa OOYHCHUA O MCLMILIMHE | - ¢ ryecenp! mnaHHpyeMble OLIEHKH
(3HATD, yMETh, BI/CTR) pe3ynbTaThl 00yUeHUs
[1K-1.3 N/I-111K-1.3 [3naer comepxaHue 3HaeT cojiep’KaHue OCHOBHBIX [3adeT




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00y4eHUs
[1K-1.3 NJ-2T1K-1.3 |Ymeer paboTats C Ymeer paboTath C 3ammra
HOpMaTHBHON HOpMaTHBHON mabopaTopHOi
NOKyMeHTaIuen (mpaBuiaMu|IoOKyMeHTanuen (mpaBuinaMu [paboTsl
0e30MacHOCTH, HOPMaMU 0€e30MacHOCTH, HOpPMaMu
MPOEKTUPOBAHUS U JIp.), [POEKTUPOBAHUS U JIp.),
BBIOMpATh HEOOXOUMBIN  [pa3padaThiBaTh U OPOPMIISITH
NpOrpaMMHBII MPOAYKT JUIS |B COOTBETCTBHHU C HEH
peanu3anun TEXHUYECKUE MTPOCKTHI U
MaTEeMaTHYECKOM MOJIETT  |OTYETHI
CHUCTEMBI aBTOMaTHYECKOTO
YIpaBICHUS
9JIEKTPOTIPUBOJIOM,
CUCTEMOI
DIIEKTPOCHAOKEHHS
TOPHOI00BIBAIOLITNX
MPEIIPUATAN U CUCTEM
YIIPaBIICHUS
PIIEKTPOMEXaHMYECKUM
000pyI0BaHUEM,
pa3pabaTeIBaTh U
0(OpMIISATH B COOTBETCTBUU
C Hell TEXHUYECKHE TIPOCKTHI
U OTYETHI
I1K-1.3 MNJI-3T1K-1.3 |BnageeTr HaBBIKAaMU U Brnaneetr HaBbIKaMu OtuéT 110
npuemMamu pa3paboTKu ¥ OPOPMIICHUST  [MPAKTUIECKOM
MpOrpaMMHUPOBAHUS OKYMEHTAIIMK Ha Pa3INYHBIX [y 3aHATHIO
MaTeMaTHYECKUX MOJIee  |cTanusx pa3paboTKu
JUTSL DTICKTPUYECKUX CeTeH  [TEXHUYECKUX MPOCKTOB
TOPHOIOOBIBAIOIITMX CHCTEM 3JIEKTPONPUBO/IA,
MPEANpUITUN U DIIEKTPUYIECKUX CeTer
ABTOMAaTHU3UPOBAHHBIX TOPHOI00BIBAFOTIINX
CUCTEM yTIpaBJICHUS MpEIPHUSITHHA,
DIIEKTPOMEXaHNUECKUM ABTOMAaTU3UPOBAHHBIX CHCTEM
00opyIOBaHUEM. yIpaBICHUS
RIIEKTPOMEXaHUUECKUM
obopyaoBaHUEM
IMK-3.1 N/I-11T1K-3.1 [3HaeT 0ObEKTHI 3HaeT 0OBCKTHI 3ager
npodecCHOHaNbHOMN mpodeccuoHaIbHON
NEeSTeNbHOCTU U 3a]1a4H NesTeNbHOCTH, 331a4U
MCCIIeJOBAaHUI MCCIIEJOBAHUN, METO/IbI
XapaKTePUCTUK [POBEICHHS
QIIEKTPOMEXAaHUYECKOTO HKCIIEPUMEHTATBHBIX
000pYIOBaHHS METOOM WCCIlIeIOBaHUN
MPOBEICHUS
PKCIIEPUMEHTAITBHBIX
UCCJIeI0BaHUN C TIOMOUIBIO
MaTeMaTUYECKUX MOJIETIEH.
[1K-3.1 NJI-211K-3.1 |YMmeeT npoBOAUTH YMeeT mpoBouTh 00paboTky (OTUET Mo
00paboTKy W aHAIN3 W aHaJIU3 HAyYHO MPaKTUIECKO
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IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHeTeHHHﬂ HHIUKATOpa O?;ZiiH;thTﬂbngﬁzggli};e COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS

Hay4YHO-TEXHUYECKON -TEeXHUYECKOH HH(OpMaIUKU ¥ [My 3aHITHIO

uHOpPMAINH U PE3YIbTATOB [PE3yIHTATOB HCCIICTOBAHMIMA

UCCJe10BaHUM

XapaKTePUCTHUK

3JIEKTPOMEXaHUUYECKOT O

TOpPHOTO O00OpYIOBaHMS,

MOJTYYEHHBIX C TOMOIIBIO

MAaTEMaTUYECKOTO

MOJICIUPOBAHUSI.
I1K-3.1 WJ1-3T1K-3.1 |Bmameetr HaBBIKaMu Brnaneer HaBbIKaMU 3amuTa

NIPOBEACHUS UCCIICJIOBAHNN [POBEICHUS UCCIIEAOBaHUN  |1abopaTOpHOI

00BEKTOB U IpUEMaMHU
[POTrPaMMHUPOBAHUS
MaTeMaTHYECKUX MOJETeH
U1S1 KCCIIeIOBaHMUS

00BEKTOB MPOPECCUOHATTLHOMN
JCATCIIbHOCTHU, COCTaBJICHUA
OTYETOB IO BBITIOJTHCHHBIM
HCCIICIOBAHUAM M

paboThI

XapaKTEPUCTUK CHCTEM pa3paboTkam
yIpaBIICHUS
AJIEKTPOTIPUBOIAMH,
DIIEKTPUIECKHX CeTer
TOPHOI00BIBAIOIITNX
MpennpUsITUA, padOThI
ABTOMAaTU3UPOBAHHBIX
CHCTEM yIpaBICHUS
HIIEKTPOMEXaHHUYECKUM
000pyIOBaHUEM.
3. O0bem U BUABI Y4eOHOH padoThI
Pacnipenenenne
N Bcero 10 ceMecTpaM B dacax
Bun yuebHoit paboThl
94acoB Howmep cemectpa
7
1. IlpoBenenne yueOHbIX 3aHATHH (BKIIIOYAs IPOBEIe- 58 58
HUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnuu (JI) 22 22
- maboparopHsie paboTsl (JIP) 34 34
- MPAKTUYECKUE 3aHATHUS, CEMHUHAPHI U (MJIH) ApYyTHe
BUJIbI 3aHATUN cemuHapckoro Tuna (I13)
- KOHTpOJIb camocTosiTenbHOoi paboThl (KCP) 2 2
- KOHTPOJIbHAs paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 50 50
2. IlpoMexyTOUYHAsl aTTECTALUS
DK3aMeH
JuddepennimpoBannsiii 3auet
3auer 9 9
Kypcosoii npoext (KIT)
Kypcosas pa6ora (KP)
OO11ast TpyT0EMKOCTh JTUCITUTIIHBI 108 108




4. Coaepxxanue IMCUUNIMHBI

O0beM
H O0BeM ayUTOPHBIX BHEAYIUTOPHBIX
auMEHOBaHUE Pa3AesIoB AUCIUIUIMHBI C KPATKUM 3QHATHI 110 BHAAM B 4acaX |3aHsATHil 10 BUIAM
coiepKaHUuEM B YACAX
1 | gap | m CPC
7-11 cemecTp

Baenenue 1 0 0 0
Ponp MonenupoBaHus B MPOIECCE CTAHOBJICHUS
TEXHUYECKOTO OOBEKTA OT €T0 3aMbICIIa [0 PEATbHOTO
BOIUJIOIIEHUS B PEATBHOM
Monaynbs 1. MoaennpoBanue Kak METOJ UCCIEeI0BaHUS 7 4 0 10

XAPAKTCPUCTHUK TCXHUICCKUX 00BEKTOB.

Tema 1. [louckoBble HayyHbIE HCCIAEAOBAHUS IPU
CO3/IaHNU TEXHUYECKUX 00bEeKTOB. Poib MojienupoBanus
B pa3pabOTKe TEXHUYECKOrO 3aJaHHsI Ha
[IPOEKTUPOBAHUE IIEKTPOTEXHUUECKUX CHCTEM.
MozenupoBaHue Kak croco0 0TpabOTKH TEXHUYECKUX
TpeOOBaHMI IPOCKTUPYEMBIX AIEKTPOTEXHUIECKUX
CHCTEM.

Tema 2. JIluHaMuKka B3aUMOJICHCTBHSI MOJICIIH U 00bEKTa
MozenupoBaHusi. DopmupoBaHue KpUTepueB AJis
KaueCTBEHHOM OLICHKH Pe3yJIbTaTa MOJEIUPOBAHUS
crucTeMbl aBTOMaTUKH. Kitaccuueckuii moaxon K CUHTE3Y
npocToit Mojenu. CUCTEMHBIN OAXO0 K CUHTE3Y
MOJIEJIH C YYETOM MCXOJHBIX JIaHHBIX, TPEOOBAHUH 1
KpPUTEPHUEB BIOOPA ONTUMAJILHOTO pe3ysIbTaTa.

Tema 3.du3nueckoe MOAECITUPOBAHUE KAK OJUH U3
Croco00B UCCIIEAOBAHMUS XapaKTEPUCTHK MHOTHX
TEXHUYCCKUX 00BEKTOB. PoJb (hm3uueckux Mojenel B
MPOEKTUPOBAHUY CIIOKHBIX TEXHUUECKUX 0OBEKTOB.
MacitabupoBanue U nogo01e Kak OCHOBHbIE
[PUHLIUIIBI TOCTPOEHUS PUZNYECKUX MOJIEIIEH.

Tema 4. MaTemaTiHueckoe MOJECITUPOBAHUE, KaK CIIOCO0
ONMCaHUs MOBEACHHS TEXHUUECKOT0 00BbEKTa C
MOMOIIBIO YpaBHEHUH. J[Ba criocoba moydeHus
pe3yibTaTa MaTEMaTUYeCKOr0 MOACIIUPOBAHUSI.
[IpuHUUIIBL ¥ TPUMEPHI TOCTPOCHUS AHAJIOTOBBIX
Mozenei. IIpsiMble u He TpsIMble aHATIOTOBbIE MOJEIIH, UX
TOCTOMHCTBA U HegocTaTku. [IpuMeprl peanuzanuu
HENPSMBIX aHAJIOTOBBIX MOJEJIEH 2JIEMEHTOB
aBTOMATHKHU.

Tema 5.CTpyKTypa BBIYUCIUTEIS TUPPOBOIMA
MaTeMaTH4ecKol Mojenu. [lonsaTrne anropurma, Kak
OCHOBa U(PPOBOH MaTeMaTH4YeCKor Mojien. CBOMCTBA
1 GOpMBI 3aJaHHSI ATITOPUTMA MAaTEMAaTUIECKON MOJIEIIH.
Bunpl alropuTMuyeckux cTpykTyp TOUHOCTh
(G POBOr0 MOAEIUPOBAHUS.




O0BeM

H OOBeM ay TUTOPHBIX BHEAYy IUTOPHBIX
aUMEHOBAHUE PA3/JEJIOB JUCLHUIUIMHBI C KPAaTKUM 3QHATHI 110 BHAAM B 4acaX |3aHsATHil 10 BUIAM
COJIEpKaHUEM B 9ACAX
JIP I13 CpC
Mopyas 2. [IpakTryeckas peann3anus KOMIbIOTEPHBIX 8 4 0 10

MOI[CJ'ICfI TEXHUYCCKHUX CUCTEM .

Tema 6. [IpuHIIUTT YMCTIEHHOTO PENIEHUSI YPABHEHUIA
Moenu. TOYHBIN 1 IPUOIMKEHHBIA METO]] PEIICHUS
YpaBHEHUIN MaTeMaTH4eckor Moaend. [Ipuammn
MTEPaIMOHHOTO (TIPHOIMKEHHOT0) METO/1a PEIICHHUS
ypaBHEHUH MaTeMaTH4YeCKor Mojemn. OOIIHiA anropuTM
UTEpalMOHHOTr0 MeToa. OCHOBHBIE 3a/1a4u
MaTeMaTU4eCKON MOJIENH, PEIIAEMbIE C IOMOLIBIO
UTEPALlMOHHOTO METO/1A.

Tema 7. [IpuHOMN U AITOPUTM YHCIEHHOTO
ompeaeNeHIs] KOPHEH JTMHEHHBIX alreOpandecKux
ypaBHeHu# [loHsTHE KOpHA anredpanveckoro
ypaBHeHusl. Kputepuu cyniecTBoBaHUs KOpHEH
anreOpanuecKkoro ypaBHEHHS B 3aJaHHOM JIHara3oHe
n3MeHeHus aprymenTa. [IpuHuun u anroputm
YHCIEHHOTO OIpeieJeHus 00JacT! CyIECTBOBAHUS
KOpHel anredpanueckoro ypasHenus. [lpunuun u
QJITOPUTM YUCIIEHHOTO ONpeAeIeHUs] KOPHS
aJIre0panyecKkoro ypaBHeHHUs: METOJJOM IIOJJOBUHHOTO
NIeJIeHN.

Tema 8. [IpuHIMO ¥ AITOPUTM YHCIIEHHOTO PELICHUS
CUCTEeMBI anredpanyeckux ypaBuenuil. [lonstue o
TOYHOM U IPUOIMKEHHOM METO/IE ONpeAeTICHIs KOpHE
CUCTEMBI allreOpanyecKux ypaBHEHUI MaTeMaTHUeCKOi
Mozenu. [TpuHuun npubanKeHHOTo OnpeaeIeHus

KOpHEH CUCTEMBI alIre0panvecKux ypaBHEHUH Ha
Ka)X10i urepanud. [ padudeckoe n300paxeHme
MTEPaIIMOHHOT0 METO/1a MOMCKA KOPHEH CUCTEMBI ABYX
anreOpanueckux ypaBHeHUH. Kpurepun oneHku
TOYHOCTH PELLIEHUs, KaK [0 KAKIO0MY KOPHIO, TaK U
0011ero pemeHus: cucTeMsl B ieiaoM. CTpykTypa
AITOPUTMA UTEPALMIOHHOI'O METO/IA PELIEHHS CHCTEMBI
aireOpanyeckrx ypaBHEHUN MaTeMaTH4eCKONH MOJIEIH.
Tema 9. [IpyHIMI 1 AITOPUTM YHCIEHHOT'O BBIUMCIIEHUS
oTpeieIeHHOT0 uHTerpaia. I'padudeckas
WHTEPIpeTaIus 0TOOpaskeHUs ONPEIeTICHHOTO
WHTErpajja 1 MPUHIHKIIA TOUCKA PE3yJIbTaTa ero
BBIUMCIICHUS PA3IMYHBIMU criocobamu. [lonsTue o mare
WHTErPUPOBAHUS U BIMSHUE BEJIMUMHBI 3TOTO 11ara Ha
TOYHOCTb MPUOIMKEHHOT'O BBIUMCIICHUS ONIPEIETICHHOTO
WHTErpajia pa3audHbIMH criocobamu. CTpyKkTypa
QJITOPUTMOB UTEPALMIOHHOTO METO/1a BBIYMCICHUS
ONpeAEICHHOI0 UHTErpajga MeTo1aMu
«IPSIMOYTOJIBHUKA» U «TpaneIum).

Tema 10. [IpyHUMT U aXTOPUTM YKUCIEHHOTO
onpeaencHus KOpHel nuddepeHInanibHOr0 YpaBHEHNUS.
[Tonstue nuddepenimana u kopHs 1updepeHInaIbLHOro
ypaBHeHUs. TOYHBINA METOM ONpEEIeHUs] KOpHEN
Qg depeHInanIbHOro




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

ypaBHeHus. Henocratku 3TOro Mmetona npu
KOMIIBIOTEPHOM MOJEIUPOBaHUH. BapuaHTsl
UTEPALMOHHBIX METOJ0B BBIUNCIICHUS KOPHEN
nuddepennnanpHoro ypasHenus. Jlocronncrtsa Metozna
Pynre-KyTTa yncneHHOT0 BBRIUUCIECHHS KOPHEN
muddepennnansHoro ypaBaeHus. [IpuHImnm u anroputm
YHCIIEHHOTO BBIYMCIICHUS KOpHEH an¢hepeHInaIbHOTo
ypaBHeHUs MetoaoM Pynre-Kyrra. [IpuHummns:
npuMeHeHus Mmeroaa Pynre-Kyrra npu pemenun

Qg QepeHInaNbHBIX YPaBHEHUH BBICIINX MOPSIIKOB.
Hcnonb3oBanue metona Pynre-Kyrra npu
VCCIIEJOBAHUU CBOMCTB MAaTEMATUYECKOW MOJIEIH
K0J1e0aTeIbHOTO 3B€HA B COCTABE CUCTEMbI ABTOMATHKH.

Monynb 3. ABTOMaTU3MPOBaHHOE MOJCIIMPOBAHHE
TEXHUUYECKUX CHCTEM.

10

Tema 11. KomnberorepHas MOJI€Nb U BEIYACTUTENBHBIN
brcriepuMeHT KoMibloTepHas MO/IeNb U €€ COCTABHbBIE
yacTH. PoJjib KOMIIBIOTEPHOM MOJIENIN B BBIYUCIUTEIEHOM
SKCIepUMEHTE. ABTOMaTH3alus KOMITBIOTEPHOT O
MozenrpoBaHus. KoMnbloTepHble MOENN, BCTPOCHHBIE
B CHCTEMbI aBTOMATHUKH.

Tema 12. IIporpamMmmuoe obecrieueHuE TPOCTHIX U
BCTPOCHHBIX KOMITBIOTEPHBIX Moieneld. TpeGoBaHus K
POrpaMMHOMY 00ECTIEYeHHIO MOJECTUPOBAHUSI.
YHUBepcaibHbIC U CIIENUATN3NPOBAHHBIC TTAKETHI
MozenrpoBaHusi. [[porpaMMHbIe makeThl J1s1
MOZEJIMPOBAHUS POCTHIX TEXHUUECKUX CUCTEM U
CHUCTEM, BCTPOECHHBIX B 3JIEKTPOTEXHUUECKUE
yCTpOHCTBA. SI3BIKM BCTPOEHHBIX Mojieniel: Instruction
List, LD, FBD, STF u CFC. bubnuoreku
MOJIEMPYIOIINX TPOTPAMM.

Moaynb 4. [TpuHIUIBEI TOCTPOSHUS MoIeTei

16

10

Tema 13. IIpuHIMIBI HOCTPOEHUS AHUMALIMOHHBIX
Mozenel. [IpeactaBneHre aHUMaMOHHON MOJAENH KaK
COBOKYITHOE COYETaHHE OBICTPOACHCTBHS
BBIYMCIIUTEILHOTO MPOLECCa C BO3SMOXKHOCTSIMU
MaIIMHHOM rpadUKK U IPUHIUIAMH MYJIbTUTUIUKAIINH.
[[puHIUIIBI TIOCTPOEHUS AITOPUTMOB
[MPOCTPAHCTBEHHOT'O NIEPEMEILEHUS, CTPYKTYPHOU U
(byHKIMOHANBEHOW TpaHC(OpMaIK MOJECTHUPYEMBIX
00BekTOB. [IprMep nocTpoeHre aHMMaIMOHHOW MOJIENH
yrpaByieHHs pa0OTO MIaXTHOTO BOJIOOTIIUBA.

Tema 14. [Tpunmner 00BEKTHO-MOTYILHOTO
MoienupoBaHus OObEKTHO-OPHEHTUPOBAHHBINA OIXO K
MoJenupoBaHuio cucteM. CTpyKTypa 0ObEeKTHO-
OpPUEHTUPOBAHHON MOJIeH. JuHaMuyeckue u
ruOpuiHbIe 00BEKTHO-OPUEHTUPOBAHHON MOEIH.
MoenupoBanrue 00bEKTHO-OPUEHTHPOBAHHBIX




O6bvem
- O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
CoZlep’)KaHUuEM B ACAX
J JIP 13 CPC

MoJIeJIeil Ha HEKOTOPBIX THITaX MPOTPaMMHBIX MaKeTax.
3akmoueHue. AHUMAIIMOHHOE U 00BEKTHO-MO Ty IbHOE 1 2 0 10
MOJICTUPOBAHNE CHUCTEM aBTOMATHKHU.
Vcnonbs3oBaHue Mojiesie mpu pa3paboTKe U OTJIa/IKe
paboThl CHCTEM aBTOMATHKH Uil TOPHOTO
000pyIOBaHUS
UTOI'O no 7-my cemecTpy 22 34 0 50
WNTOI'O no nucLuIninge 22 34 0 50

Tematnka MpUMEPHBIX JTa00PATOPHBIX padbOT

HaumeHnoBaHnue TeMbl 1a00paTOpHON PadoThI

VccnenoBanne XapakTepUCTUK JMHAMUYECKIX 3BE€HbEB CUCTEM aBTOMATHUKH METOJIOM
aHAJIOrOBOT'O MOJIEIMPOBaHMs Ha 6a3e nmporpammHoro nakera «Electronics Workbenchy.
[TocTpoeHne KOMIbIOTEPHON MOJIENIH JUHAMUYECKOTO 3BEHA € TIOMOILb HHCTPYMEHTAIbHbIX
cpexacts nporpammuoro naketa «Electronics Workbenchy. MccnenoBanue ero xapakTepucTHK
[pY U3MEHEHUH Harpy304HBIX MapaMeTpoB . Busyanuzamus u coxpaHeHue KOHEYHOTO pe3yibTara
MCCIICIOBaHMSI.

MccnegoBanue anropuTMOB U IIOCTPOEHUE ITPOrPaMM YUCICHHOTO PEIICHUs YpaBHEHUN
MaTeMaTUYECKOM MOJIeNH (Ha MpUMepe YpaBHEHH JUHAMUYECKUX 3BEHbEB CUCTEMBI
aBTOMATHUKH). ». 3ydeHue anropuTMa v NpUHIUIA IPOTPAMMUPOBAHUS PELICHHS YpaBHEHUI
TMHAMUYECKUX 3BeHbEeB MeT0/10M PyHre-KyTra Ha anropurmudeckoM sizbike «[TACKAJIby.
VccnenoBanue XapakTEpPUCTUK HECKOJIBKUX TMHAMUUYECKUX 3BEHBEB C MOMOLIbIO OTIAKEHHON
[POTPaMMBbI petIeHus uxX TudepeHINaTbHbIX YPaBHEHHH

V3y4eHne NpUHIUIIOB MOJICTPOBAHHS paOOTHI CHCTEM aBTOMATHKHU C TIOMOIIBIO IIPOTPAMMHOTO
nakeTa «ZelioSoft2». [TocTpoeHne KOMIBIOTEPHON MOAETH 3aJJaHHONW CHCTEMBI aBTOMATHKH C
MMOMOIIIb HHCTPYMEHTAIBHBIX CPEICTB IporpaMMHoro nakera «ZelioSoft2». Uccnenopanue
XapakTepa pabo4ero NUKIa 3TOH CUCTEMBI TP H3MEHEHUH TapaMeTPOB €€ JIEMEHTOB.
KoHeuHblit pe3ynbTaT paboThl MOEIN COXPAHSETCH.

BrIronHeHHEe HHIMBH Ty JIBHOTO 33JIaHUS 110 pa3pabOTKe MOJICTH C IIOMOIIBIO TIPOTPaMMHOTO
nakeTa «ZelioSoft2». [To 3aganuto mpenogaBarens ¢ TOMOIhL HHCTPYMEHTAIBHBIX CPEJICTB
nporpaMmmHoro naketa «ZelioSoft2» co3aaercst koMmbIOTepHAs MOJIETh CUCTEMbI aBTOMATHKH C
3aJJaHHBIMU CBOWICTBAMHU.

Co3anne aHMMAIMOHHBIX MOJIENICH CHCTEM aBTOMAaTHYECKOTO yIpaBiieHHs Ha 0a3e
nporpamMMHoro nakra «InTouch project». [TocTpoenne KoMIIbIOTEpHON MOAETH 33 JaHHOM
CHCTEMBI aBTOMATUKHU C IOMOII[b HHCTPYMEHTAJIBHBIX CPeACTB NporpamMmHoro nakera «InTouch
project». MccnenoBanue xapakrepa pabo4ero LUKJIa 3TOH CUCTEMbI IPY U3MEHEHUH N1apaMeTpOB
ee MIeMEHTOB. Busyanu3zanus u coxpaHeHre KOHEUHOT0 pe3yJiibTaTa paboThl MOJIEIH.

BeinosHeHre HHAMBUAYAIbHOTO 3a1aHUs 110 Pa3pabOTKe MOJEIH ¢ TOMOIIbIO IPOTrPaMMHOTO
nakeTa «InTouch project». 1o 3amanuro mpenoaBaTesst ¢ TOMOIIb HHCTPYMEHTAIBHBIX CPEJICTB
nporpamMHoro naketa «InTouch project» cozgaercst koMInbproTepHast MOJEIb CHCTEMBI
AdBTOMATHKH C 3aJaHHbIMHU CBOMCTBaAM




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

7  |M3yuyeHue MPUHLIUIIOB MOJEIMPOBAHUS padOThl CUCTEM aBTOMATHKH C TOMOIIIBIO TPOTPaMMHOTO
nakera «CoDeSys». [locTpoeHne KOMIbIOTEPHON MO 3aAaHHOM CHUCTEMbl aBTOMAaTUKHU C
MMOMOIIIb HHCTPYMEHTAJIBHBIX CpeCTB porpammuoro naketa «CoDeSys». MccnenoBanue
xapakTepa padoyero UK TOW CUCTEMBI IPH U3MEHEHUH TAPAaMETPOB €€ HIEMEHTOB.
Busyanu3zamys u coxpaHeHHe KOHEYHOTO pe3yiibTaTa paboThl MOJIEINH.

8 BrInoTHeHHE WHAMBHTY AJTbHOTO 33JIJaHUS 110 pa3pabO0TKE MOJIENN C TIOMOIIBIO IPOTPaMMHOTO
naketa «CoDeSysy. 1o 3agannio npenogaBaTens ¢ MOMOIIb HHCTPYMEHTAIBHBIX CPEJICTB
nporpammHoro nakera «CoDeSys» cozmaercsi KOMIbIOTEpHAS MOJIENIb CUCTEMbI ABTOMATHUKH C
3aJaHHBIMHA CBOMCTBAMH.

5. OpraHn3aun0HHO-nez[ar0rnqecxne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OPMHUPOBAHUSA
KOMIIeTeHIIUH

[IpoBeneHue AEKIMOHHBIX 3aHATHIA MO JUCLMIJIMHE OCHOBBIBAETCS HAa aKTMBHOM METOZE OOydeHus,
[IpY KOTOPOM Yy4YalllMecs He MAacCHUBHBIE CIIyIIATENM, a AKTUBHBIE YYAaCTHUKHU 3aHATHS, OTBEYAIOLIME Ha
BONPOCH! INpenoAaBarens. Bonpocs! mpenogaBaTesns HalEIEeHbl HA aKTUBU3ALUIO NPOLIECCOB YCBOEHHS
MaTepuana, a TaKKe Ha pa3BUTHE JIOTM4ecKoro MeinuieHus. IIpenonasarens 3apaHee HaMedaeT CIUCOK
BOIPOCOB, CTUMYJIHPYIOIIUX aCCOLUATHUBHOE MBIIUICHUE U YCTAHOBIIEHUE CBS3€H C paHee OCBOCHHBIM
MaTEpUAJIOM.

IIpoBenenune 1a0OpaTOPHBIX 3aHATUII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJE OOydeHUs, MpH
KOTOPOM 00y4Yaromuecs: B3aMMOIEHCTBYIOT HE TOJIBKO € MPenoaaBareieM, HO U Apyr ¢ Apyrom. [Ipu atom
TOMUHUPYET aKTHBHOCTh Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpemnojaBaTeliss B MHTEPAKTUBHBIX
3aHATUAX CBOAMTCS K HAIIPABICHUIO IEATEIBHOCTH 00yYalouUXcs Ha TOCTHKEHHUE LieIeH 3aHAThS.

[Tpu npoBeneHNK yueOHBIX 3aHATUH HCIIONB3YIOTCS HHTEPAKTUBHBIC JIEKIIUH, TPYTIIIOBBIE TUCKYCCHUH,
POJIEBBIE UTPBI, TPEHUHTU U AHAJIN3 CUTyallMi 1 UMUTALMOHHBIX MOJIEIIEH.

5.2. MeToanueckne yKa3aHus Il 00y4aOUIUXCS M0 U3YUYEHUIO TUCHUTIINHBI

[Ipy w3y4eHMHM JUCHMIUIMHBI  OOYYalOMIMMCA  LEJIeCOO0Pa3HO  BBIMOJNHATH  CIEAYIOIINE
[pEKOMEHJal1H:

1. U3yuenune y4ueOHOM TUCIUIIITUHBI JJOJKHO BECTHCH CHCTEMATHUECKH.

2. Tlocne w3ydeHuss Kakoro-nuOO pasziena 1O YYeOHHWKY WM KOHCIEKTHBIM Marepuaiam
PEKOMEH/TyeTCs 110 aMsITH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTIPE/ICIICHMS, TIOHATHS pa3/ena.

3. Ocoboe BHUMaHHE CJCIyeT YJACIWTHh BBHIMOJIHCHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
nabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMILIEKCHBIM 33JJaHHSIM Ha CAMOCTOSTEIHHYIO padoTy.

4. Bcs TemaTuKa BOIPOCOB, M3yYaeMbIX CAMOCTOSITENIBHO, 3aJaeTCsl Ha JIEKIMSIX MPErojaBaTesieM.
MM e 1aroTcs HCTOYHUKY (B MEPBYIO OYepeab BHOBb M3aHHbBIC B IEPUOANYECKON HAYIHOH JINTEpAType)
151 60J1e€ IeTaThHOTO IIOHMMAaHHUS BOITPOCOB, 03BYUYCHHBIX HA JICKIIHH.

6. IlepeyeHb yueOHO-MeTOANYECKOT0 M1 HHGPOPMALMOHHOTO 00ecreYeHus
JJIS CAMOCTOSATEILHOM PadoThl 00YYAKOIIUXCS 10 M CIUIJINHE

6.1. IleuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYypPa

bubnmuorpadpudeckoe onucanue KonnuectBo
Ne n/m (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1aTEILCTBO, SK3EMIUISIPOB B
rOJl M3/JaHNs, KOJTMYECTBO CTPAHHUII) 6ubnmorexe

1. OcHoBHas JuTEepaTypa




1 Konecos 1O. b., Cennuenxos 0. b. MonenupoBanue cucreM : ydeOHoe 16
rmocobue j1s By3oB. CI16 : BXB-Ilerepoypr, 2006. 224 c.
2 Cosetos b. A., SIkoBnes C. A. MogenupoBanue cucreM. [IpakTukym : 70
yaeOHOe TTocoOue 11 By30B. 2-€ U3, iepepad. u momn. Mocksa : Beicr.
mk., 2003. 295 c.
2. JlonoJiHMTEBHAS JTUTEPATypa
2.1. YueOHble U HAYUYHbIE U31aAHUS
1 Caxun P. A. MoaenupoBaHue 3JIEKTPOTEXHUUECKUX CUCTEM U CHCTEM 20
aBTOMaTHKH : yaeOHoe mocobwue. [lepms : Uza-so [THUITY, 2016. 161 c.
10,25 ycu. med. 1.
2 Caxus P. A. TIpakTuueckoe MOJEIMPOBAHUE IIEKTPOTEXHUUECKHX 12
CHCTEM U CHCTEM aBTOMATHKH : yuyeOHO-MeTonuueckoe mocobue. [lepms :
Wzn-so [THUITY, 2017. 139 c. 8,75 ycn. neu. .
2.2. llepuonnyeckue U3gaHus
| He ucnonszyercs |
2.3. HopMaTHBHO-TeXHHYEeCKHE W3TAHUS
| He ucnons3yercs |
3. Meroaunueckue yKa3aHHs A/l CTYJAEHTOB [0 OCBOCHHUIO AU CHMIIIMHBI
| He ucnons3yercs |
4. YueOHO-MeTOAHYEeCKOE 00ecIeYeHHe CAMOCTOAATeIbHOI padoThI CTy/AeHTa
| He ucnone3yercs |
6.2. JieKTpOHHAs y4eOHO-MeTOAN4YecKasi JJUuTeparypa
HocTynHOCTh

Bun nutepatypsl

HanmenoBanue
pa3paboTku

Ccouika Ha

nH(GOPMAITMOHHBIA pecypc

(cets UnTEpHET /
JIOKaJIbHAasl CETh;
ABTOPU30BaHHBIH /
CBOOOTHBIN JTOCTYII)

MeToguyeckue
YKa3aHUS 114
CTYJICHTOB TIO

Caxxu P. A. Ilpaktuueckoe
MOJEJIMPOBAaHNE
HIIEKTPOTEXHUYECKUX CUCTEM U

https://elib.pstu.ru/Record/R

UPSTUbooks207240

cetb IHTEpHET;
ABTOPHU30BaHHBIM
0CTYTI

OCBOCHHIO CHCTEM aBTOMATHKH.

TTHCIATUTAHBI

OcHOBHas Caxxun P. A. MoxenupoBaHue https://elib.pstu.ru/Record/la |ceTs MHTEpHET;

nmuTeparypa PIEKTPOTEXHUYECKUX CUCTEM U nRU-LAN-BOOK-160645 |aBTOpr30BaHHBIN
CHCTEM aBTOMATHKH : yueOHOe OCTYTI

[mocooue.

6.3. JInueH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue,
HCIOJIb3yeMoe NMPH OCYIIeCTBIeHUH 00pa30BaTeILHOTO Mpolecca 1Mo JUCIUILINHE

Bux I[1O

Haumenosaunue [10

OrnepanuoHHbIE CUCTEMBI

Teaching)

Windows 10 (moam. Azure Dev Tools for

HpI/IKJ'IaI[HOG nporpaMMHOC obecrieycHUe 061_[[61"0 HasHaA4YCHUA

Dr.Web Enterprise Security Suite, 3000
i, [THUATTY OITHUT 2017

HpI/IK.HaI[Hoe nporpaMmMHOC obecreyenme O6H_ICFO Ha3Ha4YCHUA

MATLAB 7.9 + Simulink 7.4 Academic,
I[THUITY 2009 r.
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6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO
npouecca no TUCHUIINHE

HaumenoBanne Cchutka Ha HH)OPMAIIMOHHEIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0BATEIECKOTO IMTOJUTEXHIYECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOHoTeueas cucrema Jlanob https://e.lanbook.com/
DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantlmoc http://www.consultant.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeLHOr0 nmpouecca mno

JUCIHHUIIINHE
. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PY0BAHNUS
Bun 3ansaruii KonuuecTBo enuHuIl
U TEXHUYECKUX CPEACTB 00ydeHus
JlaGopaTopHas Komnbrotep 12
pabora
Jlextmst KommbroTep 1
Jlexnys [Tpe3eHTanMOHHBINA KOMIUIEKC (TIPOEKTOP, SIKPaH) 1

8. ®oH OLIEHOYHBIX CPeICTB AUCUMUILIMHBI

|OanaH B OTACJIBHOM JJOKYMCHTC
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@®oH/T OICHOYHBIX CPEACTB Ui MPOBEACHUS MPOMEKYTOUHOM aTTECTAIMH OOYYAIOUIUXCSA IO
JMCIUITIMHE SBISETCS YacThio (MPUIIOKEHNEM) K pabodeil mporpaMMe TUCIUIUTHHBL. DOH OIIEHOYHBIX
CPE/CTB UTsl TIPOBEICHHS MPOMEKYTOUHOU aTTeCTAllUU O0yJaroIuXcs MO JUCIUIUITMHE pa3pabdoTaH B
COOTBETCTBUHM C OOINEH 4YacTbio (OHAA OIEHOYHBIX CPEICTB Ul TMPOBEACHHS MPOMEKYTOUHOMN
aTTeCTAallMd OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl, KOTOpas YCTAHABIUBACT CUCTEMY OIICHUBAaHUS
PE3yJIbTATOB MPOMEKYTOYHON AaTTeCTAllMd M KPUTEPUU BBICTABJICHHS OIEHOK. DOHI OIECHOYHBIX
CPE/CTB JIJISl IPOBEACHHUS MPOMEXYTOYHON aTTECTAIMU OOYUYAIOIIUXCS MO AUCIUIUINHE YCTaHABIMBACT
GopMBI W TPOIEAYPbl TEKYHIETO KOHTPOJS YCIEBAGMOCTH W TMPOMEKYTOYHOH —aTTeCTAIllUuH
00y4aromuXxcs Mo AUCHUTIIINHE

IlepeyeHb KOHTPOJHPYEMBIX pe3yJbTATOB O00y4eHHs] MO JMCHMILIMHE, 00beKThbl OLCHNBAHUA H
BUAbI KOHTPOJIsI

Cornacuo PII/] ocBoeHue yueGHOrO MaTepHraia JUCIUILTUHBI 3aIUIAHUPOBAHO B TEUYCHHUE OJTHOTO
cemectpa (7-ro cemectpa y4eOHOro TiaHa) W pa3OuTo Ha 3 ydeOHBIX Momynsd. B kaxmom Momyse
NPEIyCMOTPEHbI ayJUTOPHBIE JICKIMOHHBIE M J1a0OpaTOpHBIC 3aHATHs, a TaKXKe CaMOCTOSATENbHas
pabora cTymeHTOB. B pamkax ocBoeHHs yd4eOHOTO MaTepuaja JAUCIHUIUIHHBI (HOPMHUPYIOTCS
KOMIIOHEHTBl KOMIIETCHIIMM 3HaTh, yMETb, BIaAcTh, ykKazaHHble B PIIJ[, KOTOpBIE BBICTYIAIOT B
Ka4eCTBEe KOHTPOIMPYEMBIX PE3yIbTaTOB O0YUEeHHS 10 qucturinHe (Tadm. 1.1).

KoHTponb ypoBHSI yCBOEHHBIX 3HaHUI, OCBOCHHBIX YMEHHMH M TNPHOOPETEHHBIX BIIAJACHUI
OCYILECTBIISIETCS. B pPaMKax TEKYIIero, pyOeXHOro M IMPOMEKYTOYHOT'O KOHTPOJS MpPU H3YUEHHH
TEOPETUYECKOT0 MaTepuaia, BBIMOJHEHUH MPAKTUYECKUX 3alaHui U nudepeHIMpOBaHHOTO 3a4yeTa.
Buapl koHTpOJIsa cBenieHbl B Tabymiy 1.1.

Ta6muma 1.1. [TepedeHs KOHTPOIUPYEMBIX PE3yJIbTaTOB O0YUCHUS IO TUCIUIUINHE

Buja koHTpOJIsI

KoHTpoaupyemble pe3yjbTaThbl 00yueHus nmo gucuuiinHe (3YBb) HpomesyTounas
PoJHpY pesy y Texkymmid Pyo6eskHblii aTTecTanus
3auér
YcBoeHHbIE 3HAHMS
3Haer TO KP K3

1. npuHIUIBI TTOCTPOCHHMS MaTeMaTHYECKOM MOJENTH
aBTOMAaTUYECKOM  CHCTEeMBbl Ha  OCHOBE  ypaBHEHH,
OITMCHIBAIOIIMX IOBEACHHE KOMIIOHEHTOB dTOM CHCTEMBI B MX
B3aMMOCBSI3H.

2.  crmocoObl npeoOpa3oBaHus MaTeMaTHYECKOI MOJEIH
ABTOMATHYCCKOW CHUCTeMBI B (opMy, 00eCrednBaronyo
MOJYYCHUE HEOOXOMMOTO TOCTOBEPHOTO PE3yJIbTaTa;

3. ¢dyHKOMOHANBHBIE BO3MOXKHOCTH MPOTPAMMHBIX  IAKETOB,
NpeJHA3HAYCHHBIX JJIS  MOJCIMPOBAHUS  aBTOMATHYCCKHX
CHCTEeM H® OO0ECTeYNBAONINX IIOJyYeHHE HEo0XOIUMOTo
JIOCTOBEPHOT'O Pe3yJIbTaTa.

OcBoeHHbIE YMEHUA

Ymeer n3 K3

1. BbIOMpaTh (GOpMY MaATEeMATHYECKOW MOJENIH aBTOMATHYECKOM
CHCTEMBI, OOECIEYMBAIONIYI0O TOJyYeHHE HEOOXOIMMOTO
JIOCTOBEPHOT'O pe3yJibTara.

2. OLEHMBATh  JIOCTOBEPHOCTb M  TOYHOCTh  IOJIyYSHHOTO
pe3yabTaTta MOJCTHPOBAHUS ABTOMATHICCKON CUCTEMEI,

3. BbIOMpaTh HEOOXOIMMBIA MPOrPAMMHBIA  TPOAYKT  JUIS
peamu3ali  MATEMaTHYCCKOW  MOJETH  aBTOMATHYECKOW
CHUCTEMBI C JIOCTATOYHON TOYHOCTBIO PE3yJIbTaTa

IIpnoOpeTeHHbIe BJIACHAS

Bnaneer 13 K3

1. nocTaToYHBIMM HaBBIKAMHU IIPU BBIOOpE croco0a MOJIy4CHHUsS

pe3yibTata  MaTEMAaTHYECKOW  MOJETH  aBTOMATHYECKOW
CHCTEMBI;

2. JOCTATOYHBIMHM HAaBBIKAMH M NPHEMaMH IMPOrPaMMHPOBAHUS
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MaTeMaTHYSCKOM MOJEIM aBTOMATHYECKOM CHCTEMBbI B
BBIOpPAHHOM MPOTPAMMHOM TIPOAYKTE.

3. [OCTAaTOYHBIMHM HABBIKAMH aHAIN3a U OICHKH JIOCTOBEPHOCTH
[IOJIYYEHHOTO pe3yjbTaTa MOAEIUPOBAHUS.

4. cmocoOHOCTBIO BEIOOpA alIbTCPHATUBHOTO BAPHAHTA MOTyYCHHS
JIOCTOBEPHOIO pe3ysbTaTa B Cily4yae HEBO3MOXHOCTHU €ro
MOJIyYCHHSI B BBIOPAaHHOM BapUaHTE.

Ycnosnvie obosnauenusn: TO — mexkywuii onpoc; KP — konmponavhas paboma; U3 — unousuoyaivroe
3adanue; K3 — komniexcrnoe 3adamnue;

HTOroBoil OLIEHKON JOCTHXKEHHSI pE3yJIbTaTOB OO0Y4YECHHS 1O JUCHUIUIMHE SBISETCS
IIPOMEKYTOUHasl arTecTaluss B Buie AU(GQPEepeHIHPOBAHHOIO 3aueTa, MPOBOAMMAA C y4ETOM
Pe3yIbTaTOB TEKYILEro U pyOeKHOTO KOHTPOJIS.

2. Buabpl KOHTPOJS, TUNOBbIE KOHTPOJIbHbIE 33JaHUsI U IIKAJIbI OLEHMBAHUS Pe3yJIbTATOB
o0y4eHust

Texymumii KOHTPOJIb YCIIEBAEMOCTH UMEET LIENIbI0 00ecTIieYeHre MaKCUMalIbHOM 3(ppekTruBHOCTH
y4eOHOro mpoliecca, yIpaBieHHe mporeccoM (OPMUPOBAHMS 3alaHHBIX KOMIETEHLIHUH 00y4aeMbIX,
MOBBIIIICHUE MOTHBALUM K y4eOe M MpeaycMaTpHUBaeT OIEHUBAHUE XOJa OCBOCHHS AMCIMILINHBL B
cooTBeTCTBUM ¢ llojokKeHueM O MpOBEAECHUU TEKYIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaluu 00ydJaromuXxcsi o 00pa30BaTENBHBIM IIpOrpaMMaM BBICIIETO 00pa30oBaHUS — MPOTrpaMMaM
OakanaBpuata, crnenuanutera u maructparypel B I[IHUITY mnpegycMoTpeHsl cieayroomme BUABI U
NEPUOIMYHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yYarOIUXCA:

- BXOJHOH KOHTpOJIb, TMPOBEPKAa MCXOJHOIO YPOBHS TOATOTOBIEHHOCTH OOy4aeMoro H €ro
COOTBETCTBUS MPEIbSIBISIEMBIM TPEOOBAHUSIM ISl H3yYEHUS TaHHOMN TUCIIUTUIMHEI;

- TEeKyLUIMH KOHTPOJb YCBOEHHUS Marepuaia (ypOBHS OCBOCHHS KOMIIOHEHTa «3HaTh» 3aJaHHBIX
KOMITETEHITH ) Ha Ka)XI0M TPYIIIOBOM 3aHITHH U KOHTPOJIb IMOCEIIAEMOCTH JIEKIIMOHHBIX 3aHITHIA,

- IPOMEXKYTOUYHBIA U pyOeKHBIH KOHTPOJIb OCBOCHUS 00y4aeMbIMU OT/AEIbHBIX KOMIIOHEHTOB «3HATh»,
«yMETh» 3aJaHHBIX KOMIIETCHIIUHA MyTeM KOMIIBIOTEPHOTO WM OJAHOYHOTO TECTHPOBAHUS,
KOHTPOJIBHBIX OMPOCOB, KOHTPOJILHBIX pa0OT (MHAUBUAYATBHBIX TIOMAITHUX 3aaHuil), pedepaTos, scce
U T.JI.

PyOexHblif KOHTPOJIb 1O JUCIUILIMHE TPOBOAUTCS Ha CIIEAYIONIEH HeaeNe MOocie MPOoX0KICHUs
MOJYJIS TUCHUILINHBI, 8 POMEKYTOYHBI — BO BpeMsl KaXKJIOTO KOHTPOJIHHOTO MEPOMPHUATHS BHYTPH
MOJyJIed JUCIHUIINHBI,

- MEXCECCHOHHAasl aTTecTalMs, €IMHOBPEMEHHOE IIO/IBEICHUE HTOTrOB TEKYIeH YCIeBaeMOCTH He
MEHee OJHOTO pa3a B CEMECTp IO BCEM IUCHUIUIMHAM Ui KaXKJIOTO HANpaBJICHUS MOATOTOBKU
(cenuanbHOCTH), Kypca, TPYIIIHI;

- KOHTPOJIb OCTATOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb

Texymmii KOHTPOJIb YCBOGHMS Marepuajia B (pOpMe YCTHOTO OIMpoca MPOBOJUTCSA MO KaKIOH
Teme. PesynbTarhl mo 4-0ajyIbHOW IKajge OLEHMBAHMS 3aHOCATCS B KHIDKKY IIperojaBaTels U
YYUTBIBAKOTCS B BUJIC UHTETPAIIBHOU OLIEHKU IIPU ITPOBEACHUH IIPOMEKYTOUYHON aTTECTALUH.

2.2. Py0OeskHbIi KOHTPOJIb
PyOexxHBIIf KOHTPOJIb Ui KOMIUIEKCHOTO OIICHWBaHUSl YCBOCHHBIX 3HAaHHWH, OCBOCHHBIX
YMEHUH U MPUOOpPETeHHBIX BraaeHui (Tabmn. 1.1) mpoBoautcsa B popMe KOHTPOJIBLHOU pabOThI, 3aIUTHI
abopaTOpHBIX Pabo, W WHIWBUAYAIBHBIX 3aJaHUi (MOCTE HW3YYEHHUsS KaKJAOrOo MOIYJS y4eOHOM
JVCIUTLTUHBI).

2.2.1. KonTpoabHas padoTa
KoHtponbHast paboTa NPOBOAMTCS MO KaKIOMY MOAYIIO B COOTBETCTBHH C 3aJlaHUEM,
pa?)paGOTaHHBIM nmpenoaaBaTCJICM. Tunosple mKana u KPpUTCPUU OLICHKU PE3YJIbTATOB BbIIIOJTHCHUA
KOHTPOJIbHOU paboThI mpuBeaeHBI B 001Iel yactu @OC 00pa3oBaTeIbHOM MPOTPAMMEI.
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2.2.2. 3amuTa JadopaTopHbIX padoT

Bcero 3amnmanupoBano 8 nabGopatopHbix pabor. TumoOBbIe TeMbl Ja0OpaTOpHBIX padoT
npuBeaeHsl B PI1/I.

3ammra 1a60paTOpHON pabOTHI MPOBOAUTCS WHAMBHIYATbHO KAKIBIM CTYIEHTOM. THIIOBBIE
IIKajia ¥ KPUTEPUH OLIEHKHU NpuBeAcHBI B 001Iei yactn @POC nmporpaMMbl CIieIIAaIUCTA.

2.2.2. PyOe:xxHble NpaKTHYecKHe (MHANBHAYAJbHbIC) 3aJaHHA.

Cormacuo PIIJI 3amanupoBaHbl HHIMBHUAYAIbHBIC 3aJaHUS HAa pa3pabOTKy MOJIeTIeH pa3TuIHbIX
ABTOMATHYECKHX YCTPOMCTB, BBITIOJIHEHHBIX COOTBETCTBEHHO B MPOrpaMMHBIX makerax «ZelioSoft2»,
«InTouch project» u «CoDeSys».

TunoBele npakTU4YeCKue (MHAUBUIYATbHbBIE) 3aJaHUS:

1. CoctaBUTh MAaTEMaTHYECKYI0 MOJENIb 3aJaHHOTO AJIEKTPOMEXAHMYECKOIO YCTPOWCTBA C
UCIIOJIb30BAHUEM MHCTPYMEHTAJILHBIX CPEJICTB MporpaMmMHoro nakera «ZelioSoft2».

2.CocTaBuTh MaTEMATHYECKYIO MOJENIb 3aJaHHOTO SJIEKTPOMEXAHUYECKOrO YCTPOMCTBA C
MCIIOJIb30BAHUEM HHCTPYMEHTAIBHBIX CPEJICTB IporpaMMHoro maketa «InTouch project».

3. CocTaBUTh MaTEMAaTHYECKYIO MOJEIb 3aJaHHOTO AaBTOMATHYECKOIO0 YCTPOMCTBA C
MCTOJIb30BAHUEM UHCTPYMEHTAIBHBIX CPEICTB MporpaMmMHoro nakera «CoDeSys».

2.3. BblimojiHeHHEe KOMILIEKCHOTO HWHIMBHAYAJIbHOr0 3aJaHUSI HA CAMOCTOSITEIbHYIO
padory

Jlyist orleHMBaHUST HABBIKOB M ONBITA ACSITENLHOCTU (BIAJICHUs), KaK pe3ysbTaTa O0ydeHHs 10
IUCHUIUIMHE, HE UMEIOUIe KypcOBOrO MpOeKTa MM pPadOThl, MCIOJB3YeTCS HWHAUBHIYabHOE
KOMILJIEKCHOE 3aJlaHUE CTYACHTY.

Tunosble mIKaga U KPUTEPUHU OLIEHKH PEe3yJIbTaTOB 3allUThl HHAUBUAYAJILHOTO KOMILIEKCHOTO
3aaHus puBeeHsl B oomeit yactu @OC nporpamMMsbl CrieHaInucTa.

2.4. IIpoMexxyToUHas aTTecTAlUsl (MTOrOBbI KOHTPOJIb)

Jlomyck K IpPOMEXYTOYHOH aTTeCTallud OCYHIECTBISIETCS IO pe3ynbTaTaM TEKYILEro Hu
PYOEKHOTO KOHTPOJIS. Y CIOBUSMH JOMYCKa SIBISIOTCS YCIeENIHas cada Bcex JabopaTOpHBIX padoT u
MIOJIOKUTEIIbHASL MHTETPaIbHAs OLIEHKA IO Pe3yJIbTaTaM TEKYILIETro U pPyOeKHOr0 KOHTPOJISL.

2.4.1. llpouenypa npoMeKyTOUYHOI aTTecTAllUH 0€3 JOMOJHUTEIbHOI0 aTTEeCTAMOHHOTO

HCHBITAHNUS

[TpomexyTouHass arTecTalusi NPOBOAUTCA B Qopme 3ayera. 3adeT MO AUCLHUILIIMHE
OCHOBBIBAETCSI HAa pe3yJibTaTaxX BBIMOJHEHUS TMPEAbIIYIINX WHIUBUIYAIbHBIX 3aJaHUN CTyJEHTa 110
AHHOW TUCIUAILINHE.

Kputepun BbiBeneHHMsI UTOTOBOM OIIEHKM 32 KOMIIOHEHTHI KOMIIETEHLUW MpU TMPOBEACHUU
MMPOMEKYTOUYHOM aTTeCTalluM B BHJE 3adera mnpuBeacHsl B o0meit vyactm DPOC mporpamMmsl
crenuaInuTeTa.

2.4.2. Tlpoumenypa mNpOMe:KYTOYHOIl AaTTeCTAIIMM C TMPOBEAEHHEM ATTECTAIHOHHOIO
UCTIBITAHUS

B orpenpHBIX cnydasx (HampuMmep, B Ciydyae MepeaTTecTalluyd JUCLUIUIMHBL) TPOMEXYTOYHAas
aTTecTalys B BUJE 3a4eTa MO IUCIMILTUHE MOXKET MPOBOJUTHCS C MPOBEACHUEM aTTECTAIIMOHHOTO
ucnbITaHug 1o Ouneram. buner coxepxut Teoperuueckue Bonpocsl (TB) mis mpoBepkH yCBOSHHBIX
3HaHUH, mpakTryeckue 3aganus (I[13) ams nmpoBepkr OCBOCHHBIX YMEHHUH 1 KOMIUTIEKCHBIE 3ananus (K3)
AJIs1 KOHTPOJIA YPOBHA HpHOGpeTeHHBIX BJIa,Z[eHHfI BCCX 3asBJICHHBIX NUCHUITIIMHAPHBIX KOMHCTCHHHﬁ.

buner dbopmupyercs Takum o0Opa3oM, YTOOBI B HErO IOIMAIXd BOMPOCHI M IMPAKTHYCCKUE

3adaHusd, KOHTpOJII/IpyIOH_II/Ie ypOBeHI: Gébﬁpkﬁl—p@ﬁ-ﬂﬂ-ﬂﬂe’f-ﬂ 6cex 3asABJIICHHBIX ,Z[I/ICLII/IHJII/IHapHBIX
KOMITETECHITNH.



2.4.2.1. TunoBbie BONPOCHI U 3aJaHUs JJIsl 324eTa M0 TUCIUIIHHE
Tunoble BONPOCHI 17151 KOHTPOJIS YCBOEHHBIX 3HAHUM:
1. Buasl MaTeMaTHYECKUX MOAEIIEN 11 CUCTEM aBTOMATHUKH.
2. [TpyHLIUIIBI TOCTPOEHUSI MATEMAaTUYECKUX MOJEIEH il aBTOMAaTUYECKUX
YCTPOMCTB.
3. KnaccudukanmonHable MPU3HAKK MaTEMaTUHYECKUX MOJIETICH 111 CHCTEM aBTOMATHKH.
ABTOMATHUKU.
4. OcoOEHHOCTH TTOCTPOEHUS aHATTUTUICCKUX MOJICTIEH,
5. HpI/IHL[I/IHBI OGBGKTHOI‘O MOZACIIMPOBAHUSA CUCTCM aBTOMATHKH.
6. [IporpamMHOe o0OecrieueHrne MaTeMaTHIYECKUX MOJIEIICH.
Tumnossie BOITPOCHI 1 TPAKTUYCCKUC 3aJaHU NJI KOHTPOJIST OCBOCHHBIX yMeHHfII

TumnoBsle KOMIIJICKCHBIE 3a/IaHUS ISl KOHTPOJISl MPUOOPETEHHBIX BIIAJCHUM:

1. CocraBuTh mIporpaMMy aHaJTUTHUYECKON MOJIEIH 3aJaHHOTO  aBTOMAaTHYECKHUX

YCTPOMCTBA.

CocTtaBuTh NPOrpaMMy UMHATALIMOHHON MOJIENN 33JaHHOIO aBTOMAaTUYECKUX YCTPOMCTBA.

3. CocTaBuUTh MporpaMmy KOMOMHHPOBAHHOW MOJIENIN 33JaHHOTO  aBTOMAaTUYECKUX
YCTpOICTBA.

4. BpIOpaTh U3 HECKOJIIBKUX CTPYKTYPHBIX BAPUAHTOB CTPYKTYPY MOJAETH CUCTEMbI
ABTOMATHUKH. C 3aJJaHHBIMU (DYHKIIMOHAJLHBIMU MapamMeTpamu. BriOpath anbTepHaTUBHBIM
BAPUAHT pEAIM3ALMH 3aJaHHON MOJEIIH.

o

2.4.2.2. lllkaabl OeHUBAHUS Pe3y/IbTATOB 00yUeHHs Ha 3a4eTe
OneHka pe3yabTaTOB OOYy4YEHHUS IO JTUCHUILIMHE B (opme ypoBHS CHOPMHUPOBAHHOCTH
KOMIIOHEHTOB 3HAMb, yMemby, 61a0emb 3asBICHHBIX JUCHMUILIMHAPHBIX KOMIIETEHIIUI MPOBOAUTCS 110
4-x 0aJUTLHOM IIKaJIE OLIEHUBAHUSL.
TumoBele mIKalla M KPUTEPUU OLEHKM pPE3yJIbTaTOB OOyuYeHHs TNpH clade 3adera s
KOMITOHEHTOB 3HAmMb, yMembs U 81adems nipuBesieHbl B o0miei vact @OC mporpamMmsbl CIICIIHAIHACTA.
2.4.23. Kputepuu ouneHuBaHUsi YPOBHA C(HOPMHUPOBAHHOCTH KOMIIOHEHTOB H
AUCHMIIIMHAPHBIX KOMIIETeHIUI
24.23.1. Ounenka ypoBHsI C(POPMHPOBAHHOCTH KOMIIOHEHTOB MCHUILIHHAPHBIX
KOMITeTeHIUI
[Ipu oueHke ypoBHA CHOPMHPOBAHHOCTH JUCLMIUIMHAPHBIX KOMIETEHUUH B pamKax
BBIOOPOYHOI'O KOHTPOJISL IIPU 3aU€TE CUMTACTCS, UTO NONYUEHHA OYEeHKA 3a KOMNOHEHM Npo8epsaeMoll 8
ouneme OUCYUNTUHAPHOU KOMHeMeHyuu o0000uaemcs HaA COOMBEMCMEYIOWUL KOMNOHEHM 6Cex
OUCYUNTUHAPHBIX KOMNEeMEeHYULl, POPMUPYEMBIX 8 PAMKAX OAHHOU Y4eOHOU OUCYUNTUHDBL.
OOmast onleHKa ypoBHS c(hOPMUPOBAHHOCTH BCEX AUCLUILIMHAPHBIX KOMIETEHIMH MPOBOAUTCA
MyTEeM arperupoBaHUsl OIICHOK, MOJYYEHHBIX CTYJCHTOM 32 KaKIbli KOMIIOHEHT (HOPMHUPYEMbIX
KOMIIETEHIINH, C yU€TOM Pe3yJIbTaTOB TEKYIIEro U pyOeKHOTO KOHTPOJIS B BUJI€ HHTETPAIbHON OLIEHKU
no 4-x GayuibHOH mIKane. Bce pe3ynbTaTel KOHTPOJS 3aHOCSATCS B OLIGHOYHBIN JIUCT U 3aNOJHAIOTCS
IPEroiaBaTesIeM [0 UTOraM POMEXYTOYHOH aTTecTalum.
dopma OLEHOYHOT'O JIUCTAa M TPeOOBAaHUS K €ro 3aloJHEHUIO MpuBeieHbl B oomeit yactu ®OC
IIPOrpaMMBbl CIIELUAIIUCTA.
IIpu ¢dopMupoBaHMM HWTOTOBOI OIEHKM TNPOMEXKYTOYHOM aTTecTallud B BHUJE 3aueTa
HCIIONB3YIOTCS TUTIOBBIE KPUTEPHUH, IpUBEACHHBIC B 00111ei yacTi @OC mporpaMMBbl CIEITUATICTA.



