MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

10.03.2025 r.

OT/I.2.1 ABTOMaTU3UPOBAHHOE POEKTUPOBAHNE PATUOIIEKTPOHHBIX CPEACTB U CUCTEM

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(ceranbHOCTD)

27.04.04 YupaiieHre B TEXHUYECKHX CUCTEMAX

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

Marwuctp

[TporpamMmma maructparypsl

(bakaaBp/MarucTp/CeHaIKCT)

HCKYCCTBCHHBIﬁ HWHTCJUICKT B CUCTCMAX YIPABJICHUS

Kypc 1

Cemectp

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

108/3

14

14

28

80

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnetmanbHOCTH) 27.04.04 YipaBieHrue B TEXHUYECKUX CUCTEMAX

[TporpamMmmy cocTaBuIu:

npodeccop, JOKTOP HAYK ITull 5BC COI'JTACOBAHO N.B. Ps6oB
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa npoekTrpoBaHus ¥ MPOU3BOICTBA MICKTPOHHO-BBIUMNCIUTEIBHBIX CPEICTB

(HaumeHoBaHME Kadeapsl)
11.11.2024 pOTOKOJ Ne 4

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO T.C. BykanoBa

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO T.C. BykanoBa

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Okcnept(sl): bactpakoB Anekcanap BnanucinaBoBud, 3aMecTUTENb TTIaBHOTO MHKeHepa AO
HMM3H

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2025 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. ITIK-7 [1K-7.1 BeipabarbiBaeT |3HaHHsA: 3HAET METOJbI [10400pa, aHAIM3a HAYYHO-

Cnoco0eH K
OpTraHHu3aIUH ’

CTpATETHIO PEIICHUS
poOJIEeMbl KOMIUIEKCHOMN

TEXHUUYECKOM U MaTeHTHOU MHpOpMaLUuuU AJist
MPOBEJCHUS padOT O KOMIUJIEKCHOM pa3paboTke

IPOBE/ICHUIO pa3paboTke TEXHUYECKOI'0 IIPOEKTa aBTOMATU3UPOBAHHON
paboT no TEXHHYECKOTO MPOCKTa  |CUCTEMBI YIIPABICHHS IPEAIPUIATHEM
KOMILICKCHOH  |aBTOMATH3HPOBAHHOM yMeHusi: YMEET CUCTEMAaTU3UPOBATh HallIEHHYIO
pa3paboTKu CHCTEMBI YIIPABJICHHS MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB,
TEXHUYECKOI'O npeanpusaTuEM AHAJIU3UPOBATE COCTOAHUEC HAYYHO-TCXHUYCCKOU
IpOEKTa ABTOMATH3AINH poOJIEMbI U COCTABIATh OTYETHI O MPOJIEIaHHON
aBTOMATU3UPOBA paborte, myOIMKaMK, JOKIabl U IPYTUe MaTepHabl
HHOM CHUCTEMBI HaBBIKU: Biazneer HaBpIKaMU apryMEHTUPOBAHHOTO
YIIPABJICHUS BbIOOpA CUCTEM U CPEACTB aBTOMATH3allMi HAa OCHOBE
IpEIIPUITHEM IIPOBE/IEHHOI0 aHaJIN3a HAyYHO-TEXHUYECKON
nH(pOpMaLUU IPU KOMIUIEKCHON pa3paboTke
TEXHUYECKOI'0 IIPOEKTa aBTOMATU3HUPOBAHHON
CHCTEMBI yIIpaBJICHUs NPEeAIPUIATHEM
2.TIK-8 [1K-8.1 Ilpoextupyer 3HaHMsA: 3HAET COBpEMEHHbIE HH()OPMAIIHOHHBIE
Crniocoben anmnaparHo- TE€XHOJIOTHH, TEXHOJIOTHUH MPOESKTUPOBAHUS
IPOEKTUPOBATH |[IPOrpaMMHBIE CPEACTBA |IPOIPAMMHOI0 0OECIIEUEHNs U alnapaTHoO-
anmnaparHo- CUCTEM YIPABIICHUS C TEXHUYECKUX CPEICTB JUIS PELICHMS 3a/1a4
IPOrpaMMHBIE  |MCIIOJIB30BAaHHEM aBTOMATU3AIMH U YIIPABICHUS B TEXHUYECKUX U
CPEIICTBA CUCTEM [aKTyaabHBIX OpraHU3aI[MOHHO-TEXHUYECKUX CUCTEMAX.
YOpaBiIeHUS U |MHPOPMAIIMOHHBIX yMeHusi: YMeeT apryMeHTUPOBaHHO BbIOpaTh
ABTOMATHU3UPOBA | TEXHOJIOTHI MH(OpPMaLIOHHBIE TEXHOJIOTUH IPOEKTUPOBAHUS
HHBIE CUCTEMBI POTrpaMMHOT0 0OecrieueH s U anmapaTHo-
YIIPaBJICHUS TEXHUYECKUX CPEACTB JUIsl PEIICHHUs] KOHKPETHOU
TE€XHOJOTHYECKH 3aJjaul B 00J1aCTH aBTOMATH3alMK TEXHOJIOTMYECKUX

MU TIPOLIECCAMHU
c
UCIIOJIb30BaHUE
M aKTyaJIbHBIX
UH(POPMALIMOHH
BIX TEXHOJIOTHI

IIPOLIECCOB

HaBbIKM: Biiajieer HaBbIKaMu TPAKTUYECKOU
pa3pabOTKH MPOrpaMMHO-AIITAPATHBIX KOMIUIEKCOB,
CHCTEM M CPEACTB aBTOMATHU3UPOBAHHBIX CUCTEM
YIPABJICHUS TEXHOJIOTMYECKUMHU MPOLIECCAMU €
UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA




B o0nactu [1K-8.2 Pa3pabarpiBaeT [3HaHUsI: 3HAET METOJIbI M MOIXO/IbI K

VIOPABJICHUS U |CTPYKTYPY U MPOCKTHUPOBAHUIO CTPYKTYPBI U pa3paboTKe

ABTOMATU3AIMH |KOMIIOHEHTBI KOMITOHEHTOB aBTOMAaTHU3HUPOBAHHON CUCTEMBI
aBTOMaTI/I3I/IpOBaHHOI7I ypaBJICHUA TCXHOJIOIMYCCKUMU ITPOLCCCaMuU
CUCTEMBI yIIpaBJICHUS yMeHmusi: YMeeT 000CHOBATh BEIOOP KOMIIOHEHTOB
TEXHOJOT'NYECKUMHU nJIn H€O6XOI[I/IMOCTB IMPOCKTUPOBAHUA
nmpoueccaMmu OpUrnHaJIbHBIX KOMIIOHCHTOB aBTOMaTH3Hp0BaHHOfI

CHUCTEMBI YIIPABJICHUSA TCXHOJIOT'HYCCKHUMU
mponeccaMmu

HaBBIKH: BrnageeT HaBpIKaMu HpaKTquCKOﬁ
pcaiunsanun CTPYKTYp aBTOMAaTU3HUPOBAHHBIX CUCTEM
YIpaBJICHUA TEXHOJIOTHMYECKMMHU ITPpOLECCaMn

I1K-8.3 Ucnonb3yer
HOPMAaTHUBHYIO
JOKYMEHTAIUIO TpU
pa3paboTKe MPOESKTHOU U

3HAHHUs: 3HaeT HOPMATUBHYIO JTOKYMEHTALIUIO B
chepe pazpabOTKH ¥ MPUMEHEHHS
ABTOMATHU3UPOBAHHBIX CUCTCM YIIPABJICHU A
TCXHOJIOTHYCCKUMHU IIponcccaMu

TEXHUYECKOIl yMeHusI: YMEET ONpeNelIaTh LeJlb U CTABUTH 33aJaUl
JNOKYMEHTALUH JUIst IPOEKTUPOBAHUS B KOMAH/€, TOTOBUTh TEXHUUECKHE
aBTOMaTU3UPOBAHHOM 3aJJaHKs Ha BBIIIOJHEHUE IPOEKTHBIX paboT B cdepe
CHCTEMBI yIPABJICHUS ABTOMAaTH3UPOBAHHbIX CHCTEM YIPaBJIECHUS
TEXHOJOTHIECKUMHU TEXHOJIOTUYECKUMHU MPOLIECCAMU

IIpoLeCCaMu HaBBIKU: Biasneer HaBbikamu pa3paboTKu

MIPOEKTHOM M 3KCIUTyaTallMOHHOM IOKYMEHTAllUU B
COOTBETCTBUU C HOPMAaTUBHOU U TEXHUYECKOMN
JIOKyMEHTAIMeN B OTpacii 00beKTa aBTOMATH3alUN

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlucuuninHa OTHOCUTCA K AJIEKTUBHBIM AucuumianHam (Moaynsim) OINOIN.
JucuumnrHa siBisiercst pakyIbTaTUBHON
Jns  npomomxeHus  (GpOpMHUpPOBaHUS
OpeiecTByonmx  aucuuiuimd:  CucreMHas
TexHosioruueckux npoieccon (ITK-8)

N3yuaemass JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B clHeAylolmx  AucuuiiuHax:  [IpoexkTupoBaHune  HMHTErpUPOBAHHBIX
BeuucnuTenbHbIX cucteM (I1K-7), ABromMaTu3anusi MpOEKTUPOBAHUS KOHTPOJIS M JUATHOCTUKU
neyatHpix miat (IIK-8); rocymapcrBenHoif uToroBoi arrectranuu B Qopme: BrimomHeHwue,
NOATOTOBKA K TMPOIEIype 3alluThl U 3alUTa BBITYCKHOW KBanupukammonnou padotsr (I1K-7),
BrimonHeHne, moAroroBka K MpOLEAype 3alluThl M 3alldTa BBITYCKHOM KBaJM(UKAIIMOHHON
pa6otsI (ITK-8)

KOMIIETEHIIMN HEOOXOMMMBI  3HAHUSI
(IIK-7),  Anroputmuzanus

3asaABJICHHBIX
HWHKCHCPUA

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPaTErMUECKUMU TEXHOJIOTHAMH SIBISIFOTCS: JAUCKYCCHOHHBIE, MCCIIEI0BATENbCKUE,
JIEKLIMOHHBIE 3aHATHS, IPAKTUYECKUE 3aHATHS

Ha pocTtmxkeHne KOHKPETHBIX IeJieid OOy4YeHHs HampaBieHbl NPUMEHSEMbIE TaKTUYECKHE
TEXHOJIOTMH: 3aJJaHus, KIIACCUYECKas JIEKLMs, JIEKIUA C DJIEMEHTaMH MO3TOBOIO IITypMa




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

2 cemecTp
. Komunuectso | @opmupyemslie
Bunbl u TeMbl 3aHATHI
4acoB KOMIIETCHIINH

IIpoexkTHpOBaHue cpeaCTB U CHCTEeM ynpaBJjieHusi B ALtium 108 ITK-7, TIK-8
Desiner
Jlexuus. IHTEmEKTyanbHbIE CUCTEMBI C 3JIEMEHTaMU 4
UCKYCCTBEHHOI'O MHTEJIJIEKTa
Jlexums. Pabora B Altium Designer 2
Jlexuus. Beibop aneMeHTHOMN O6a3bl 2
Jlexnust. O60cHOBaHME BEIOOpA CXEMBI SJICKTPUIECKOM 2
OPUHLMIIAAIBLHOU
[IpakTuueckoe 3ansaTue. PazpaboTka cXxem 3JIEeKTPUIECKUX 2
NpUHIUMIHAIBHBIX B pepakTope SCHEMATIC
[TpakTrueckoe 3ansTue. PazpaboTka neyaTHO! IIaThl B peAakTope 2
PCB
[IpakTuueckoe 3ansaTue. PazpaboTka cXxeMm 3JIEeKTPUIECKUX 4
PUHLMIIAAIBHBIX C AJIEMEHTAMHU MCKYCCTBEHHOT'O MHTEIIJICKTa
[TpakTrdeckoe 3ausTue. Beidbop popmartos 2
[TpakTuyeckoe 3ansTre. Beioop ameMeHTHOH 0a3bl 2
[IpakTuueckoe 3ansaTue. PazpaboTka cXxem 3JIEeKTPUIECKUX 2
npuHIMIuaIbHEIX B pegakrope SCHEMATIC
Jlexuus. pa3melieHue 3J1EMEHTOB Ha TIeYaTHOM rjiate 2
Jlexuus. ABToMaTuyeckasi TpacCUpoBKa redatHol miatel B PCB 2
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
PTP
Brimmonnenue pacuetHo-rpaduueckoit paboTel Ha TeMy "Pa3zpaboTka
U TIPOEKTUPOBAHUE 3JIEKTPOHHOTO OJI0KA CUCTEMBI YIIPaBIEHUS B
Altium Designer. Pa3zpaboTka KOHCTpYKTOPCKOW JOKYMEHTAIMH" 110
TE€Me HayYHOTO MCCIIeIOBAHHS U TIOATOTOBKHU BBITYCKHOM
KBaTM(DUKAIIMOHHOM paboThI, BKIIOYAIOMIAs MOATOTOBKY
MOSICHUTEILHOM 3aITMCKH U YePTEeXKEH pa3padaThIBAEMOTO
YCTPOUCTBA 80
MHast KOHTaKTHAsE paboTa: 3a4eT 0

Pasnen 5. METOJMUYECKUE VKA3AHUS IS OBYYAIOUIUXCSI IO OCBOEHHUIO
JIACHTUTUTNHBI

V3y4yeHrne TUCIUIUIMHBI PEKOMEHIYeTCsS HadaTh C O3HAKOMIJICHHS C pabodeil mporpaMMmoi, ee
CTPYKTYPOH ¥ COACp)KaHMEM pa3eiioB. YUeOHBI MaTepuan CTPYKTYPHUPOBAaH, H3YYCHHUE
JUCITUTLIAHBI OCYIIIECTBIISIETCS B TeMaTU4YeCKOU MOCIIeI0BATEIHLHOCTH.
3aHATHS JIEKIMOHHOIO THNA [alOT CHCTEMaTU3UPOBAaHHBIC 3HAHUS 1O JUCIHUIUIMHE
KOHLOCHTPUPYIOT BHUMAHUEC HaA HanOO0JIEE CIOKHBIX U BaXKHBIX BOIIpocax. Bo BpEMA JICKIHUOHHBIX
3aHSITHN PEKOMEHAYETCA BECTH KOHCIICKTUPOBAHUEC y‘—Ie6HOFO Marepuaia; o6pamaTL BHUMAHHUC HaA
(GOPMYJIMPOBKH H KaTETOPHH, PACKPBIBAIONINE CyTh MPOOJIEMBI, SBICHUS WU IPOIlecca;
3a(UKCHPOBATH BBIBOJIBI u MIPaKTUYECKHE PEKOMEH/IAlINH.
[TonroroBka K 3aHAATHUSIM CEMHHAPCKOr0 THNA BKIIOYAeT O3HAKOMIIEHHE C IUIAHOM
MpaKTUYECKOro (7abopaTOpHOTO) 3aHATHs; pabOTy ¢ KOHCIIEKTOM JIEKIMH, BBIMOJHECHUE
JIOMAITHETO 3aJaHusi, paboTy ¢ y4yeOHOM W Y4eOHO-METOAMYECKOW JUTEpaTypoil, Hay4YHBIMHU
U3JJAaHUAMU U SJIEKTPOHHBIMU 00pa30oBaTEeIbHBIMU PECYPCaMH, PEKOMEHI0OBaHHBIMU paboueit



POrpaMMoit JUCIUTIAHBI .
Conepxanne caMOCTOSITEJIbHOI PadoThI onperensercs padoyeil mporpaMMoil JUCHUIUIMHEL |
OLNCHOYHBIMU W MCTOAWYCCKUMH MarCpruajiaMu, 3aJaHUAMU U YKa3aHUAMU MPCIoJaBaTCIIAd.
CamocTtosTenbHasi paboTa MOMKET OCYIIECTBISTHCS B ayJAUTOPHON M BHeEayAMTOPHOH (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBJISETCS AJIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpela YHUBEPCUTETA, KOTOpas oOOecrneynBaeT AOCTYN K
oOpa3zoBarellbHOM  mporpamme, paboueld  mporpaMMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMaM, MpodeccnoHabHBIM 0a3aM JaHHBIX U HHPOPMAILIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

W3ydyeHne  NUCUMIUIMHBI  BKJIIOYAeT  BBINOJIHEHHE  pacy€THO-Tpaduyeckoil  paboOTHI.
[leproaraHOCTh TIPOBEACHUS, (POPMBI TEKYILErO KOHTPOJIS YCIIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xona OCBOEHUA JUCIUAILINH MIPEICTABIIEHEI B paboueii IIporpamMme.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIIMHbI

6.1. YueOHO-MeTOIMYECKOE o0eceueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Crucok UCOIb3yeMOM JIUTEPaTyphbl
/o OnonMoTeKe, Uin
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |Ps6oB, MUrops BrnagumupoBud. ABTOMATH3WPOBAHHBIC 50 /
nHbopMaIMoHHO-yIpasstomue cucremsl [Tekcr] : yueonoe| https://portal.volgatech.net/b
nocobue : [mo HampaBieHuio "YmpaieHue B TexHuueckux | 00ks/Riabov_avtomatizirova
cucremax'] / U. B. Ps6oB; M-Bo oOpa3oBanus u Hayku Poc. nnie_sistemi_2015.pdf
®enepaunn, OI'6OY BIIO "lloBomxk. roc. TexHOI. YH-T'.
Nowmkap-Omna: [TV, 2015. - 199 ¢. Dx3eMmsipsl: Bcero S0.

2. |Cyxoponbckuif, BmanucnaB HOpweBuu. Altium Designer: 9
CKBO3HOE IPOEKTUPOBaHKE (PyHKIMOHAIBHBIX y310B POC Ha
nevatHbIxX marax [Tekcr] : [yueOHOe mocoOue amsi CTYASHTOB
By30B 1o HampasieHutro 211000 "KoncrpyupoBanue u
TEXHOJIOTUSI ~ DJJEKTPOHHBIX  cpeactB"| /  Bmamucnas
Cyxononbckuil. 2-e usf., nepepad. u gomn. Cankr-IlerepOypr:
BXB-Iletepoypr, 2014. - 560 c. ISBN 978-5-9775-3349-2.
Ox3eMIIsIpsl: Bcero 10.

3. |TomoBuisiia, M. B. ABTOMaTH3MpOBaHHOE MPOCKTHPOBAHUE
NPOMBINUICHHBIX — HM3enuid  [DaekTponHblii  pecype] /| https://e.lanbook.com/book/1

IonoBuineina M. B. 2-e uza. Mocksa: MHTYMUT, 2016. - 378 00573
C.
4. |ABTOMATH3UPOBAHHOE MPOEKTUPOBaHKE y3710B U 010k0B POC 10

cpenctBamu coBpemeHHBIX CAIIP [Tekcr] : [y4e0. mocoOue
JUISL CTYIGHTOB BY30B I10 HAIIPaBJICHHUIO MOATOT. OaKalaaBpoB U
MaructpoB "IIpoeKTUpPOBaHME M TEXHOJIOTHMSI SJIEKTPOH.
cpeacts”, cnennanbHOCTH "[IpOEKTHpOBAaHME U TEXHOJIOTHS
pagnosnekTpoH. cpeacts" u ap.] / [U. I'. Muponenko, B. 0.
Cyxononsckuii, K. K. Xonysnos u np.] ; noxn pen. U. T.
Muponenko. M.: Beictias mikona, 2002. - 390 c. ISBN 5-06-
004049-6. Dx3emmapsl: Bcero 10.

5. |lIpsBuenko, T. A. ABToMaru3mpoBaHHBIC WH(HOPMAIIMOHHO-
yrpasisirone cucremsl ¢ npumenerrneM SCADA-cuctemsr | https://e.lanbook.com/book/2




TRACE MODE [Onextponnsiit pecypc] / [IpsiBuenko T. A.
Cankr-IlerepOypr: Jlans, 2022. - 336 c. ISBN 978-5-8114-

1885-5.

12153

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucreMa KoHcynpTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moprai ['apant http://www.garant.ru
3. [IIpodeccronanbHbIie ClIpaBOYHBIE CHCTEMBI TeXaKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecIieueHue

NeNe | Aynurtopun s npose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 502 (1) [epconanbHblii KOMIBIOTEp B cOope|Microsoft Windows
PowerCool(Core i3-|Enterprise, Microsoft
8100/H310/16GbDDR4/HDD Office Standard, Arent
0.5Tb/23"6 AOC/xn.mbimmb/mau-kopa|Dr.Web, Microsoft
3m) (12), Ipunrep HP Laser Jet 1020|Access, Microsoft Visio
(1), TIIpoextop  mybsTuMenauitnbiii|Professional,  Microsoft
Sanuo PLC-XD2600 (1), DOxpan|Project Professional,

HacTeHHbIM pynoHHBIM 200x200 cMm
(1), Kommnekt yuebnoit medemnu (1)

Microsoft Visual Studio
Enterprise, Kommnekt 10
AJiL peHICHUsT OCHOBHBIX
II0JIB30BAaTCIBCKUX 3aaay,

Mathcad University
Classroom Perpetual - 40,
Altium Designer
Perpetual EDU  v15,

LABVIEW, KOMIIAC-
3D V19

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, ITyOMHa YCBOEHHS ), IPEAYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA MMPEACTABIICHA HUXKCE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaroNuXcsl HAIPaBJICHA HA OICHUBAHUE PE3YyJIbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U MIPOBOJUTCS C UCIONIBb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.
1. dyHKumoHanbHana cxema CAY BKAKOYaeT B ceba cneaytolme NnoacUCTEMBI.

1. ObpabomKu uHopmayuu, pacrno3HA8aHUA 06pa30s, XpPaHeHUs.

2. Obvekm ynpassieHusA, l~Iy6CI'Y'I6UI"l’l€/1L':Hl::lﬁ 3/71eMeHmM, as1IeMeHm CpaeHeHUHA, 3066”0“.{66 ycmpoJcmso,
I'IpOMEHymOLIHbllj 371eMeHm, UCMOoIHUMes1bHbIlU MeXaHu3M.

3. KoHmMposab mexHU4YecKoz2o cocmosHus, 06pabomku, XpaHeHus, 0mobpaxceHus UuHgopmMayuu.

4. Pacno3HasaHus 0bpazos, uoeHmuguKkayuu, nepsu4Hsie npeobpazosamenu..

2. Py4yHoe ynpaBneHue— 370:
1. Ecnu sce anemeHmeol rnpouyecca ynpassieHUA ocyuwecmesiiem 4es106€kK.
2. YnpasneHue, ocyujecmesisemoe coeMecmHbimMu delicmeausamu mexHu4eckux ycmpolicme U Yesnoeeka.

3. Ecnu peanusayus ecex 3nemMeHmos npoyecca ynpasaeHuUs ocyu,ecmenaemcs cneyuasabHo cO30aHHbIM
mexHu4eckum ycmpolicmeom, 6e3 HernocpedcmeeHH020 y4acmus Yyeso06eKda.

4. O6veKkm ynpasneHus u peaysnamop.

3. CtpyKTypa ACY TEXHOIOIMMYECKMX NPOLECCOB BK/OYaeT B cebs:

1. TexHonozu4eckuli npoyecc, nodcucmemy yrnpasaeHus Ka4ecmesom, noocucmemy yrnpasaeHus
pou3800UMesIbHOCMbIO, 3KOHOMUYECKoe ynpassaeHue.



2. 3adarowee ycmpolicmeo, nodcucmemsl 06pabomMKu U XpaHeHUs uamepumessHol UHGopMayuu.
3. Asmomamuyeckyro cucmemy mexHu4ecko2o 0uaeHOCMUpPOBaHUA (KOHMPOIA MexHUYeCcKo20 COCMOSAHUSA)

4. Cucmemy pacrio3HasaHusA ob6pa3os.

4. 3Tanbl NpoLecca ynpasieHns — 31o:

1. Mony4yeHue uHgpopmayuu o cocmoaHuu obvekma, 3adasaemoili Kpumepuli Ka4ecmaa, 8blpabomku peweHud,
8b10aYU yNpPAsAAWUX peweHul, 06vekm yrnpassneHus.

2. Obvekm yripasseHus, smarn 8blipabomku ynpasaaowux peweHud.
3. O6vekm ynpasseHUA U cucmema a8MOMaMmMUYECKO20 Pe2yAUpPOB8aHUS.

4. lugeHOCMUKQ, 10KAAU3AayUA U ycmpaHeHue HeucnpaeHocmeﬁ.

5. Cho’KkHble cucTtembl ynpaBeHua - 3TO
1. COBOKyI'IHOCfTIb rnpocmeix cucmem yrnpassieHus.

2. Cucmemibl, uMerowue CAIOXHYH CMPYKMYypy €O CMOXACMUYECKUMU CBA3MU (8K04as 0bpamHbie cesa3u),
MHO020aCreKmHoe hyHKUUOHUPOBAHUE, O MAKH(E CMoxXacmuyecKkue 8xo0bl U 8bIX00b!.

3. bonbwue cucmemel yrnpasaeHus..

4. Cucmembl, Komopble He3a8UCUMO O0M MACWMAabHOCMU MOMXCHO OrMUCAMb C MOMOUW b0 0emepMUHUPOBAHHbIX
mamemamuyecKkux mooereld..

6. Cnctema aBTOMATMYECKOrO YNpaB/iIeHUA - 3TO

1. CogokynHocmb 06bekma ynpasseHus, peayaamopa 640Ka aA20pUmMmo8 adanmayuu...
2. Co8OKyMHOCMb 06bekma yrnpasaeHus u adanmueHo20 peynsamopd.

3. Co8oKynHOCmMb 06beKMa ynpasaeHus u Mpocmozo peaynsamopd.

4. Cucmema pacrno3HasaHus obpaszos.

7. AgantuBHOe ynpaBaeHue - 3To
1. npouyecc Oﬂpeaeﬂ€HUH mexHU4YecKo20 cocmosAHuUA 0b6vbekma ¢ onpedeneHHoU MOYHOCM®bHO.

2. duaeHOCMUpoBaHUE, yesblo Komopozo Aenaemcsa onpedesneHue Mecma u, npu Heobxo0umMocmu, MPU4UHsI U 8UOa
degpekma.

3. CnocobHocmb cucmemsi yrpasaeHus Npucnocabaueamscs K U3MeHAUWUMCA 8HEWHUM 8030elicmeausm.

4. Aemomamu4ecKoe usau aemomamu3upo8aHHoe yrpasreHue..

8. [lpoeKTnpoBaHme - 370
1. .Mpoyecc co30aHus npoekma- npomomura, npoobpasa npednosna2aemozo Usau 803MOMH020 06veKkma..

2. lposedeHue aHanumu4eckozo ob3opa aumepamypsl U nameHmMHsil nouck o pewaemoli npobaeme.



3. CocmasneHue mexHUYeCKo20 3a0aHUA.

4. Mpoyecc co30aHUA ICKU3HO20 npoekma.

9. TexHn4yeckoe 3agaHue -3To

1. . OpuyuaneHsili 0OokymeHm, onpedenstowuli mpebosaHus K cozoasaemoli cucmeme.

2. [loKymeHmMupoB8aHHoe onucaHue rpedsaazaemoli cucmemsl yrnpasaeHus.

3. lpoekm, sKkaouarowuli 8 cebs pazodes, OMHOCAWULICA K MeXHUYECKUM cpedcmaam..

4. 3KcnaymayuoHHas 00KyMeHmauyus .

10. SCKM3HbIN NPOEKT - 3TO

1.0¢puyuansHbili 0okymeHm, onpedensrowuli mpebosaHus K cozoasaemoli cucmeme.

2. [lJokymeHMupo8aHHoe onucaHue npedsazaemoli cucmemsi yrpasaeHus.

3. Mpoekm, sKkaouarowuli 8 cebs pazoes, OMHOCAWULCA K MEXHUYECKUM Cpedcmaam..

4. IKcnaymayuoHHas O0OKYMeHMayus .

11. Pabounii NpoekT - 310

OdghuyuansHelli doKymeHm, onpedeasaowuli mpebosaHUA K co30asaemoli cucmeme.

2. [lJokymeHMUupo8aHHoOE onucaHue npedsazaemoli cucmemsi yrpasneHus.

3. Mpoekm, sxknto4varoujuli 8 cebsa pazoesn, omHocAWULUCS K mexHU4YecKUM cpedcmesam..

4. IKcnaAymayuoHHas OOKYMeHmMayus .

12. HayuHo uccneposatenbckme pabotsl (HUP) - aTo

1. AHanus nybaukayuli no ucciedyemoli npobaeme

2. Paspabomka u 8binosnHeHuUe mexHu4eckozo 3a0aHus no HAP
3. TexHu4Yeckaa No020mMo8Ka npouzsoocmaad

4. Mi32omoeneHue u ucrnbimaHue ycmaHoeowHoﬁ cepuu

13. ONbITHO-KOHCTPYKTOPCKME pa3paboTku (OKP)

1. MocmaHosKa Hay4YHoU npobaemel

2. TexHUKO-3KOHOMUYecKoe 06oCHoB8aHuUe

3. U320moeneHue oneimHeix 06pa3y08, ux ucrneimaHue

4. CepuliHoe npou3zeodcmeo



14. KomnneKc TeXxHUYeCKMX CpeacTs — 3TO

1. Co80OKYynHOCMb 83aUMOCBA3AHHbLIX ABMOHOMHbIX MEXHUYecKux cpedcme pukcayuu, cbopa,
no820moeKu, 8618000 U rpedcmassaeHus UHGoOpMayuu u ycmpolicme ynpasseHus, a makice cpeocms
opa2mexHUKuU 015 peweHus 3ada4 ACY..

2. CosoKyrnHocmb ycmpolicmea conpsaxceHus ¢ o6vekmom ynpasneHus u [N3BM..
3. O6veKkm ynipasaeHuUs u adanmusHell pe2yanamop.

4. 3BM, npedHa3HayeHHas 0418 cbopa u XpaHeHUs uamepumesibHol UHGopmayuu..

15. ABTOMaTU3MpPOBaAHHOE ynpaBaeHue — 3To
1. Ecnu sce anemeHmol rpouyecca ynpassieHUA ocyuecmaesiaiem 4es106€K.
2. yI'IpCISﬂE'HUE’, ocywecmendaemoe coemecmHbsimu delicmeuamu mexHU4ecKux ycmpoﬁcms U YyesioeekKa.

3. Ecnu peanusayus ecex anemMeHmMos rnpoyecca ynpasaeHua ocyuecmasnaemcs crneyuasibHo CO300HHbIM
mexHu4YecKkum ycmpoﬁcmeoM, 6e3 HenocpedcmseHHoeo ydyacmusa 4yesioeeKa.

4. O6vekm ynpassaeHusA U peayanamop.

16. ABTOMaTMyecKoe ynpasaeHne —sTo
1. Ecnu sce anemeHMbI rnpouyecca yrnpassieHUA ocyuwecmesiiem 4es108€K.
2. YFIpCISHEHue, ocywecmenaemoe coemecmHbsimu OdelicmeuamuU mexHU4YecKux ycmpoﬁcme U 4yesiosekKa.

3. Ecnu peanu3ayus ecex anemeHmos rnpoyecca ynpasaeHusa ocyu,ecmesnaemca cneyuasnasHo CO30QHHbIM
mexHu4yecKkum ycmpoﬁcmeom, be3 HenocpedcmeeHHoeo ydyacmusA 4yesioseKa.

4. Obvekm yripasseHUs U peayanamop.

17. MoaynbHOCTb Npu noctpoeHun ACY npeaycmaTpMBaeT BbiNONHEHME cieaytolmx TpebosaHui
1. QYHKYUOHAIbHOCMSb, CBA3HOCMb, A/120PUMMUYHOCMSb, 10CAe008aMENbHOCMb , MACKUPOBKA..
2. CeAa3Hocmeb, rocsedosameibHoOCMs..

3. AnreopummuyHOCMeb, CBA3HOCMSb, HE3a8UCUMOCMb MoOysel..

4. ABmoHOMHOCMb cpedcms 8blYucauUmMenbHol mexHUKU u ycmpolicme conpaxceHusa ¢ o6vekmom (YCO)..

18. KaKkue cyLLecTBYHOT cxeMbl ynpasneHua 8 ACY TIM?

1. YnpaesneHue 8 pexcume cbopa OaHHbIX, Cyrnepsu3opHoe yrpassneHue, HerocpedcmsaeHHoe yugposoe
ynpasseHue., yrnpasaeHUe rno 803mMyweHuUto, adanmueHoe ynpassaeHue ¢ UOeHMU@UKAMopom,,
adanmusHoe ynpassaeHue ¢ 3masaoHHOU Mmoderbio.

2. YHpaeﬂeHue 8 pextume coeem4uKka oriepamopa, py4Hoe u asmomamu4yecKoe yripassieHue.
3. AemomamuyecKoe u asmomamu3upoBeaHHoe yripassieHue.

4. Cxema ynpasseHUsa ¢ UGeHMuUGUKamopom.



19. ACY npeanpuaTtuii BkAtoYaeT B cebs:

1. lMpouszsodcmeeHHble nodpaszdeneHus, Cayibol yrpasneHus.
2. Omoesbl 2108HO20 KOHCMPYKMOPA U 2/108HO20 MexHO1020
3. Liexa ocHoB8HO20 U 8CcriomMo2amesibHO20 Npou3800Ccmad.

4. CoBOKYNHOCM®b (hYHKUUOHA/IbHO 06beOUHEHHbIX U3MepUMesIbHbIX, 8bIYUCAUMEsIbHbIX U Opyaux
8CromMo2amesibHbIX MeXHUYecKUx cpedcma 014 Nosy4eHuUsa udmepumersbHoli UHgopmayuu, ee
npeobpaszosaHua u o0bpabomku ¢ yesnoto npedcmasneHusa nompebumento (8 m.y. ACY), 8 mpebyemom
sude, NU6GO ABMOMAMUYECKO20 OCYWecmeaeHus n102udecKux yHKYUl usmepeHus, KOHmMporis,
duazHoCMUpPoBaHUA, UGeHMUpUKayUU.

20. UHPopMaUNOHHO-N3MEPUTENIbHAA CUCTEMA —3TO:

1. CosoKynHocmb 0b6vbeKkma ynpasaeHUa U ynpasasaou,e2o ycmpolicmeaa.
2. Cucmema pacno3Haeasus 06pa3os

3. Cucmembl mexHuUYeckol duaeHOCMUKU

4. CoO80KYnHOCMb (hYHKYUOHANbHO 065e0UHEHHbIX USMEPUMEesbHbIX, 8bI4UCAUMEbHbLIX U Opyaux
8cromoaamesibHbIX MexXHUYeCcKUx cpedcma 0715 nosay4eHusa usmepumesnsbHol uHgpopmayuu, ee
npeobpazosaHus u 06pabomKu ¢ yenvto npedcmasaeHus nompebumernto (8 m.4. ACY), 8 mpebyemom
suode, 1Ub60 ABMOMAMUYECKO20 OCYU,eCmB1eHUS A02udecKux hyHKYuUl usmepeHus, KOHMposs,
duazHOCMUPOBAHUS, UBEHMUMUKAYUU.

Ilepedens BOMPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAllUN

1. MoHATUE cucTemMbl aBTOMATUYecKoro ynpasaeHua (CAY). TepMmuHbl U onpeaeneHus.
2. CTpyKTYpbl aBTOMaTU3MPOBaHHbIX cMcTeM ynpaBneHus (ACY).

3. dyHKUMOHanbHaa cxema CAY.

4, ACY TexHonornyeckux npoueccos (ACY TM).

5. ACY npegnpuatuamm (ACY N).

6. OdTtanbl npoekTuposBaHna ACY.

7. Stanbl npoekTnuposaHuna CAY.

8. MoHATUA afanTUBHbIX cucTem ynpasneHnsa (Ag CY). OCHOBHble TEPMUHbI U ONpeaeneHns
9. ABTOMAaTM3UPOBaHHbIE CUCTEMbI YNPABAEHUSA C 3TAIOHHOW MOAENbIO.

10. ABTOMaTM3UPOBAHHbIE CUCTEMbI YNPaBAEHUA C UAEHTUGUKATOPOM.

11. 0606LeHHan CTPYKTYpa afanTUBHOM CUCTEMbI YNPaBaAEHUA.

12. Pabouasa gokymeHTtauma no ACY.

13. 3aaumn U meToabl CMHTEe3a aaanTuBHbIX CY.



14. MaTemaTtuyeckme mogenn o6 bEKTOB yrpaBieHUs.

15. Llenesble ycnosua B ACY.

16.

Pa3paboTKa cxem 31eKTPUYECKMX MPUHLMUMNUANBHBIX C 3/1IEMEHTAMU UCKYCCTBEHHOIO MHTENNEKTA.
17.

Pa3paboTKa cxem 3/IeKTPUUYECKMX MPUHLMUNNANbHBIX B peaaktope SCHEMATIC.

18.

PaspaboTKa neyaTHbIX NaaT B pegakTope PCB



