MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

11.03.2024 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

M.1.1.4 CAIIP B panuoTeXHUKE, JIEKTPOHUKE U CBSA3U

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

11.04.01 Pagunorexuuka

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

Marwuctp

(bakaaBp/MarucTp/CeHaIKCT)

HckyccTBEeHHBIN MHTEIIEKT B 33a4aX 00pabOTKH CUTHAJIOB U

[TporpamMmma maructparypsl

JaHHBIX

Kypc
Cemectp

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

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)

4aCcOB/3aYETHBIX CIAUHUIL
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
(cnermanbHOCTH) 11.04.01 Pagnorexnuka

[TporpamMmmy cocTaBuIu:

npocgeccop ¢ y4CHOI CTCIICHBIO [Tull DBC COI'JTACOBAHO 1.B. Psi60oB
JOKTOpa HaYK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Ka(bez[pa IMPOCKTUPOBAHHUA U IMTPOHU3BOACTBA JICKTPOHHO-BBIYUCIUTEIIBHBIX CPEACTB

(HammMeHoBaHUe Kadeaphl)
05.02.2024 POTOKOJT No 9

(mara)
3aBenyrouuii kadenpoit COI'JTACOBAHO T.C. bykanoBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO P.I'. Xadwu3zos
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): PeibakoB Anekceit EBrenbeBny, renepanbbiii tupekrop OO0 "Owmera-codt"

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



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

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIICTCHITUHN
1. TIK-7 [1K-7.1 Pa3pabathiBacT |3HaHMs: 3HAET dJIEMEHTHYIO 6a3y 610k0B POC
Crioco0eH allrapaTHyo 4acThb, YMeHUsI: YMEET NPOEKTUPOBATh CXEMBI
HPOCKTUPOBAHU |BKJIIOYasd pacdcT ANEKTPUYECKHE TPUHITUITHATBHBIE 0710K0B POC
LY [HapaMeTpOB HaBbIKH: Biajeer HaBbIKaMH UCIIOIb30BaHUS
MHHOBAIMOHHBIX | KOMIIOHEHTOB COBPEMEHHOM 2JIEMEHTHOMN 0Oa3bl IPH
YCTPOMCTB U WHHOBAIMOHHBIX npoextuposanuu POC
CHCTEM B PaTuOTEXHUYECKUX
obnactu YCTPOMCTB, CUCTEM U

PAAUOTCXHUKHN KOMIIJICKCOB

[1K-7.3 Pa3zpabarbiBaeT |3HAHH$A: 3HAEM [IPaBUJIA BBITIOJHEHUS CXEM

MPOEKTHO- IEKTPUICCKUX NIPUHIMITHATBHBIX ¥ ITepeUHeH
KOHCTPYKTOPCKYIO 3JIEMEHTOB

JOKYMEHTALIUIO Ha yMeHHs1: YMeEeT IPOEKTUPOBATh CXEMBbI
PaZIMOTEXHUYECKHE ANEKTPUYECCKHE TPUHIMIIHAIbHBIE 0710K0B POC 1
YCTpOHCTBA M CHCTEMBEI  |O(DOPMIIATH IEPEYEHB 3JIEMEHTOB

B COOTBETCTBHHU C HaBbLIKH: Biajeer HaBbIKAMM YTEHUS U
METOINYECKUMH U MIPOSKTUPOBAHMSI IPUHIUITHAIILHBIX JIEKTPUICCKIX
HOPMAaTHUBHBIMH CXeM

TpeOOBaHUSIMU

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Jucnunianna otHocuTes K o0s3aTenbHoi yactu OITOIN.

JucnunnuHa sBIseTcs 00s53aTebHON

Jns  nponomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
NpPEIIeCTBYIOMNX JUCIUILIHH: Pacdyer u npoekTupoBanue eKTpoHHbIX cucteM (ITK-7)
N3yuaemass JOUCHMIUIMHA SBJISETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CIEAYIOMUX AUCHUIUIMHAX: OCHOBBI IOCTPOEHHSI IMPUEMHO-TIEPEIAIONINX
ycTpoicTB paanonokanuoHHsix cucteM (I1K-7), CoBpemennsie paauotexuuueckue cucremsl (I1K-
7); rocygapcTBeHHOW uToroBoi arrectai B ¢opme: [loaroroBka k mporeaype 3alMThl U
3alIMTa BBITYCKHOM KBanudukamornHoi padots! (ITK-7)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns hopmupoBaHMs 3asiBIEHHBIX KOMIIETEHLUUN HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJIOTHUH,
peanu3yronue JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTErMYECKUMH TEXHOJIOTHSMH SIBISIOTCS: JIEKIIMOHHBIE 3aHATHUS, NMPAKTHYECKUE
3aHATUSA

Ha pocTtmxkeHne KOHKPETHBIX IieJeid OOy4YeHusi HampaBieHbl NPUMEHSEMbIE TaKTUYECKHE
TEXHOJIOTMH: 3aJaHus, KIIACCUYECKas KLU

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI




1 cemecTp

. Konunyectso | DopMupyemeie
Bunel u TeMbl 3aHITHI
4acoB KOMIETEHINH
Altium Designer 108 I1K-7
Jlexms. O3nakomiienue ¢ [1O Altium Designer 4
Jlexkuus. BeinosHeHne CXeMbl AIEKTPUUECKON TPUHIIMITUATIBLHON B 6
penakrope SCHEMATIC Altium Designer
Jlexuus. PazpaboTka nepedHs 3J1eMEeHTOB 4
IIpakTrueckoe 3aHsATHE. BBINOIHEHNE CXEMBI DJIEKTPUYECKON 4
npuHiunuansHoi B pegakrope SCHEMATIC Altium Designer
[IpakTuueckoe 3anstue. PazpaboTka nepeuHs 3J€MEHTOB 2
[Tpaktuyeckoe 3ansTue. OO0CHOBaHKE BBIOOPA HIIEMEHTHOM 0a3bl 2
[IpakTuueckoe 3ansTue. PazpaboTka cXeMbl AIEKTPUIECKOM 2
OPUHLMIIAAIBLHOU
[TpakTrueckoe 3ansTue. PazpaboTka cXeM 2JIeKTpUYECKUX 4
NpUHIUMIHAIBHBIX B pepakTope SCHEMATIC
3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UMCJIE BHIMIOJHEHUE
PI'P
1. Cxema snextpuueckas npuHuunuanpHas -d. A3
2. Ilepeuens anemeHToB - . A4
3. Onmcanue cXeMbl JJIEKTPUYECKON IPUHIUITHAILHON 80
WHas koHTakTHAs paboTa: 3a4er 0

Pasgen 5. METOJWYECKUE YKA3AHUS JUISI OBYYAIOIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3zyuenne aucuumuinabl CAIIP B paanoTexHuKe, JEKTPOHUKE U CBA3M PEKOMEHYeTCsl HauyaTh C
O03HAKOMJIEHHS ¢ paboueill MporpamMMmoi, ee CTPYKTYpOH U COJEp)KaHUEM pa3/ieloB. Y4eOHBIH
MaTtepual CTPYKTYpUPOBaH, W3Y4YCHHE JUCIUIUIMHBI OCYIIECTBISETCS B TEMaTHYECKOU
MOCJI€I0BATEIHHOCTH.

3aHATHS JIEKHHOHHOTO THMAa JAIOT CHUCTeMaTH3MpOBaHHbIE 3HaHUA 1o aucuuiuinHe CAIIP B
paJMOTEeXHUKE, SJIEKTPOHMKE U CBSI3M KOHLUEHTPUPYIOT BHHUMaHHE Ha HaumOojee CIIOXKHBIX U
Ba)XHBIX BOMpocax. Bo BpeMs JIEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE
y4eOHOTO MaTepuana; odpamaTrs BHUIMaHuE Ha (POPMYTHPOBKH M KaTETOPHH, PACKPBIBAIOIIHIE CYTh
npoOJIeMbl, SIBICHUS WM Tpolecca; 3adUKCUPOBaTh BBIBOJBI U MPAKTUYECKHE PEKOMEHIALUH.
[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKJIIOYAET O3HAKOMIIEHME C IIAHOM
MPAaKTUYECKOTO 3aHATHS, PadOTy € KOHCIIEKTOM JICKIMH, BBHIOJHEHHE JOMAIITHETO 3alaHWs,
paboty ¢ yueOHOM W y4eOHO-METOAMYECKON JUTEpaTypoid, HAyYHBIMH H3JAHUSMU U
DIIEKTPOHHBIMU 00pa30BaTEIEHBIMA PECypCaMH, PEKOMEHJOBAaHHBIMH pabodell mporpaMmon
JUCLUTITIUHBI (Momynis).
Copnepxanue CaMOCTOATEJIbHOMI padoThI omnpeaenseTcs paboueit IIpOrpaMMon
mucturuinabl CATIP B pammoTexHuKe, SJIEKTPOHUKE ¥ CBS3M ONEHOYHBIMH M METOTUYECKUMHU
MaTepualaMH, 3aJaHMsIMH ¥ YyKa3aHWsAMH TmperonaBaTens. CamocrosTenbHas paboTa MOXKET
OCYILIECTBIISITRCSI B ayAUTOPHOW W BHEayaUTOpHOH ¢opmax. ID(HEeKTUBHBIM CpPEACTBOM
OCYILIECTBIICHUSI ~ CAaMOCTOSITETIbHOM  pabOThl  SBJISETCS  DJEKTPOHHAas  MH(POPMAlMOHHO-
oOpasoBarenbHasl cpella YHHBEPCHTETa, KOTOpas oOecleymBaeT JOCTYNl K oOpa3oBaTeIbHOM
mporpamme, paboueill mporpaMMe IUCHMIUIMHBI (MOAYJs), K DJIEKTPOHHBIM OHOIHMOTEYHBIM
cuctemMaM, NpoQeccHOHANbHBIM 0a3aM JaHHBIX M MH(POPMAIMOHHBIM CIPABOYHBIM CHUCTEMaM.
W3yueHne AUCHUIUIMHBI (MOJyJsl) BKJIIOYAET BBIMOJHEHUE pacuéTHO-rpaduyeckoil  paboThl,
[Tepuonu4HOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLECHHBAHMUS
X0J1a OCBOEHUS TUCLHUIUINH MPeACTaBIeHbI B paboueil mporpaMMme.



®opmoil MpoMekyTOYHOM arrectanuu no gucuumuinHe CAIIP B paguorexHuke, 3J€KTPOHUKE U
CBSI3U SABJISETCSA 3aYET.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeYeHNE

YYEBHO-METOANYECKOE

NoNe
n/n

Crnucox UCoab3yeMOl JIUTepaTyphbl

KomnuectBo
IK3EMILISIPOB MEYATHBIX
H3JaHUH, IMEIOIUXCS B

OMOINOTEKE, WIIH
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYHEGHO-METOJAMYECKHWE 1 HAYYHBIE U3JIAHWA

ABTOMaTH3UPOBAHHOE MPOSKTUPOBAHUE y31I0B U 010k0B POC
cpenctBamu coBpeMeHHBIX CAIIP [Tekct] : [yue0. mocobue
JUIS CTYJIGHTOB BY30B I10 HalpaBJIEHUIO MOJTOT. OaKalaBpoB U
MaructpoB "lIpoekTupoBaHHME M TEXHOJIOTHSI AJIEKTPOH.
cpeactB", cnenuanbHOCTH "IIpoekTUpOBaHME W TEXHOJIOTHS
paauosiekTpoH. cpeacts” u ap.] / [U. I'. Muponenko, B. 1O.
Cyxononbckuid, K. K. XonysHoB u ap.] ; nox pen. U. T.
Muponenko. M.: Beicimast mkoza, 2002. - 390 c. ISBN 5-06-
004049-6. Dx3emmusapbl: Bcero 10.

10

bakanos, I'ennanuii ®enopoBud. OCHOBBI KOHCTPYHUPOBAHUS
U TEXHOJIOTUU PAJUOAIIEKTPOHHBIX cpelacTB [Tekct]| : yued.
nmocoOue Il CTYJAEHTOB BY30B [0 HAIPaBJICHHUIO MOATOT.
"Pagnorexuuka" / I'. @. Bbakanos, C. C. Coxonos, B. IO.
Cyxononbckuii ; mon pen. U. I'. Muponenko. M.: Akagemus,
2007. - 364 c. ISBN 5-7695-2885-9. Dx3emmusapsl: Bcero 20.

20

Cyxononbckuii, BrnanucnaB FOpweBuu. Altium Designer:
CKBO3HOE€ NPOEKTHPOBaHUE (YHKLIMOHAIBHBIX y3510B POC Ha
nevyaTHeIX matax [Tekcr] : [yueOHOe mocoOue aJist CTY/ICHTOB
By30B 1o HampasieHutro 211000 "KoncrpympoBanue u
TEXHOJIOTUSl ~ DJJEKTPOHHBIX  cpeacts"| /  Bmanucnas
Cyxononbckuil. 2-e u3f., nepepad. u gon. Cankr-IlerepOypr:
BXB-Iletepoypr, 2014. - 560 c. ISBN 978-5-9775-3349-2.
DK3eMIUISIPLI: BCETO 8.

Ps6oB, Urops BrnagumupoBuu. M3mepurenbHas TeXHUKA U
MH(pOPMAIMOHHO-U3MEpHUTENIbHbIE  cucTeMbl  [Tekcr]
ydaeObHOoe mocobme : [ moarotoBku OakanaBpoB 220400
"VopaBnenue B TexHuueckux cucremax" u 211000
"KonctpyupoBanue u TtexHonoruss OC" ouHOW opmbl
obyuenus| / U. B. Pg6os, U. B. IleryxoB; M-Bo oO6pa3oBanus
n Hayku PO, ®I'bOY BIIO "lloBomk. roc. T€XHOJ. yH-T".
Momkap-Oma: TITTY, 2013. - 355 ¢. ISBN 978-5-8158-1073-
0. Ox3emMmisapsl: Bcero 31.

31/

:| https://portal.volgatech.net/b

ooks/Rjabov_izmeritelnaja_t
exnika.pdf

Ps6os, MWropr BrnagumupoBuu. ABTOMaTH3HpPOBAHHBIC
nH(popMaloHHO-yTIpaBJistonie cucreMsl [Tekcr] : yueOHoe
nocobue : [0 HampaBieHHIO "YIpaBieHHE B TEXHHYECKHX
cuctemax"] / U. B. Psa6oB; M-Bo oOpa3oBanusi u Hayku Poc.
Oepnepauun, GI'BOY BIIO "lloBomxk. roc. TexHOI. YH-T'.
ﬁomxap—Ona: III'TY, 2015. - 199 ¢. Dx3emmagpsl: Bcero S0.

50 /
https://portal.volgatech.net/b
ooks/Riabov_avtomatizirova

nnie_sistemi_2015.pdf




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe | Aynutopunm st mpoBe- | IlepedeHb OCHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |IeHUs y9eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSITENIbHOM pabo-
TBI U IPOBEJICHUS TOCY-
JIapCTBEHHON UTOrOBOM
aTTecTaluu
1. 502 (1) Kapkac KHIT  1000*500*400  c|Microsoft Windows
noacraBkoi (1),  Ilepconanwhsbrii|Enterprise, CrnpaBouHas
kommbioTep B coope PowerCool(Core|npaBoBas cucreMa
i3-8100/H310/16GbDDR4/HDD "KoHCynbTaHT ITroc",
0.5Tb/23"6 AOC/xn.Mmbimis/mau-kopa|Microsoft Office

3m) (12), IIpuntep HP Laser Jet 1020
(1), TIlpoexTtop  MybTHUMEIUNHBIH
Sanuo PLC-XD2600 (1), Crena
U3MEpUT. apamMeTpoB MIOTOKOB
mHorodasueix cpexn (1), Crena
nabopatopubii "IIJIUC" (1), Dxpan
HacTeHHbIM pynoHHbIT 200x200 cm
(1), Kommnekt yue6HO# Mebenn (1)

Standard, Arenr Dr.Web,

Komrmiekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommuexr 1O
A PCHICHHA OCHOBHBIX
IIOJIB30BATCIBCKUX 3aaad,
Altium Designer Perpetual
EDU vl15, KOMITAC-3D
V19

Pazpnen 7. ®OPMblI KOHTPOJISI OCBOEHUA AUCLHUIUIMHBI ®OHJI OLIEHOYHbLIX

CPEJICTB

KpI/ITCpI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHC TCOPCTUYUCCKOIO MaTCpHUalia (06’beM 3HaHHI>'I, FJIY6I/IH21 YCBOCHI/ISI), MpEeaAyCMOTPCHHOT'O

paboueil mporpamMmoit;

- YMEHHUE U3/1araTb MaTepual (4eTKOCTh, IPAMOTHOCTb M3JI0KEHUs MaTepHalia, TOYHOCTh U MOJIHOTA
BOCIPOM3BEICHUS YUeOHOT0 MaTepuaa);
- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHNH MPAKTUUECKUX 3aJJaHUH.
Mxana OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMHPOBAHHOCTH [xana
Kpurepun onennBanus
HJIEMEHTOB OLIEHUBAHUS
KOMIIETEHIINH
[Toporossrii OOyvaromuiics UMeeT 3HaHHWA OCHOBHOIO  Marepuaia,|3auyTeHo
YPOBEHB NPOSBISET YMEHHME JIOTMYHO €ro Hu3jararb, HO MOXET
JOMyCKaTh ~ HETOYHOCTM B UBJIOKEHUU  MaTepuana,
HE/IOCTaTOYHO TMpaBWIbHbIE (OPMYJIUPOBKH, HCIBITHIBAET
3aTPYJIHEHMs] B BHIIOJIHEHUU IPAKTHYECKUX 3aJaHUH

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH
Texkymmii KOHTPOJIb YCIEBAEMOCTH OOECHEUMBACT OLIEHMBAHME XOJa OCBOCHMS JUCIUILTMHBI
(MOzyJIsl) M IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOU KapTou JuCHUIIIUHEL. [Iopsa0K coCcTaBiIeHNs TEXHOJIOTUYECKON KapThl U




QITOPUTM  TPOBEACHUS MPOIEAYypbl OLICHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4aroUIuXxcs,
HAIPaBIICHHBIX HAa OCBOCHHE 3HAHWW, yMEHWW, HABBIKOB W/ WM ONbBITA JAEATEIHHOCTH, II0
HaKOIMHUTEIILHON CUCTEME B OaJljlaX yCTaHaBIIMBaeTcCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAHS 00YJAFOIIUXCS
[TpomexxyTouHasi aTrTecTanus OOydYarOIIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYyYEHUS
10 JTUCHUITJIIMHE (MOIIyJIIO) H IPOBOAUTCS C UCITIOJIL30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl TUIMOBBIX KOHTPOJBHBIX 3alaHU W3 0a3bl (OHOA OICHOYHBIX CPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

1. dyHKuMoHanbHaa cxema CAY BKO4YaeT B ceba cnegytowme nogcuMcTemsl.
1. O6pabomKu uHopmayuu, pacrno3Ha8aHuUs 06pa3o0s, XpPaHeHUs.

2. O6veKkm ynpasneHus, dyyecmeumersbHblli 3nemeHm, 3nemeHm cpasHeHus, 3adarouwee ycmpolicmeo,
MPOMeHymoYHbIli 3aemeHm, UCroaHUMesbHbIl MeXaHU3M.

3. KoHmposab mexHU4YecKo2o cocmosHus, 06pabomku, XpaHeHUs, 0mobpaxceHus UuHGopMayuu.

4. Pacrio3HagaHus 06pasos, udeHmuguxkayuu, nepsu4Hsie npeobpasosamend..

2. PyyHoe ynpaBneHue— 3T0:
1. Ecnu sce anemeHmeol rpouyecca ynpassieHUA ocyuecmaesiaiem 4es106€kK.
2. yﬂp06ﬂ€HU€, ocywecmeandaemoe coemecmHyoeimu delicmeuamu mexHuU4YecKux ycmpoﬁcme U 4yesioeekKa.

3. Ecnu peanu3sayus ecex sanemMmeHmMos rnpoyecca ynpasaeHusa ocyu,ecmenaemcsa crneyuasnbHo CO30GHHbIM
mexHuU4YecKkum ycmpoﬁcmeom, 6e3 HenocpedcmeeHHoeo ydyacmusA 4esioeeKa.

4. O6vekm ynpassaeHuA U peayanamop.
3. CtpykTypa ACY TexHON0rM4yecknx NpoL,eccoB BK/OYAET B ceba:

1. TexHono2uveckul npoyecc, nodcucmemy yrnpagaeHuUs Ka4ecmeom, nodcucmemy yrnpasneHus
Mpou3800UMENbHOCMbI, IKOHOMUYECKoe yrpasseHue.

2. 3adarowee ycmpolicmeo, noocucmemsl 06pabomku U XpaHeHUs usMmepumensvHol uHgpopmMmayuu.

3. Asmomamuyeckyro cucmemy mexHu4ecko2o OuaeHOCMUpPOBAHUA (KOHMPOAA MexXHUYEeCKo20 COCMOAHUSA)
4. Cucmemy pacrio3HaeaHus obpasos.

4. dTanbl Npouecca ynpasneHUsa — 3To:

1. MonyyeHue uHgopmayuu o cocmosHuu obvekma, 3adasaemolli Kpumepuli Kauecmeaa, ebipabomku peweHud,
8b10aYU ynpasaatowux peueHuli, o06vekm ynpasaeHus.

2. Obvekm yripassieHuUs, s3marn 8blpabomKu ynpasasowux peweHud.

3. Obvekm yrpasseHUs U cucmema Ad8MoMamu4ecKko20 pe2yupo8aHuUs.
4. ,ﬂUGZHOCH‘IUKG, /10KAAU3ayuAa u ycmpaHeHue HeucnpaeHocmeG.

5. CnoxKHble cuctembl ynpasaeHus - 3To

1. CosoKynHOCM®b Mpocmeblx cucmem yrnpasaeHus.

2. Cucmemebl, UMerowue CAOMCHYI0 CMPYKMypy CO CMOXACMUYECKUMU C8A3AMU (8KA04YaA 0bpamHele ceAa3u),
MHO20aCreKmHoe yHKYUOHUPOBAHUE, 0 MAKHE cmoxacmuyecKkue 8xo0bl U 8bIX00bl.



3. boabuwue cucmemsl yrpasaeHus..

4. Cucmembl, KOmopble He3a8UCUMO OM MACWMAbBHOCMU MOXCHO OrnuUCcams C MOMOUWbI0O 0emepMUHUPOBAHHbIX
mMmamemamuyecKux mooesel..

IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAlUU

1. MoHATMe cucTeMbl aBTOMaTUYecKoro ynpassieHus (CAY). TepMUHbI U onpegeneHus.
2. CTpYKTYypbl aBTOMATM3MPOBAHHbIX cucTeM yrnpasneHusa (ACY).

3. dyHKUMOHanbHaa cxema CAY.

4. ACY TexHonornyeckux npoueccos (ACY TM).

5. ACY npegnpusatuamm (ACY ).

6. OdTtanbl npoekTuposBaHna ACY.

7. Odtanbl npoekTuposaHna CAY.

8. MoHATMA aganTUBHbIX cuctem ynpasneHua (Ag CY). OCHOBHble TePMUHbI M onpeaeneHus
9. ABTOMATU3NPOBaHHbIE CUCTEMbI YIPABIIEHUA C 3TAa/IOHHOM MOAENbIO.
10. ABTOMATU3NPOBAHHbIE CUCTEMbI YIPABAEHMA C UAEHTUDUKATOPOM.
11. 0606ueHHasa CTPYKTYpa aAanTUBHON CUCTEMbI YIPaBIEHMUA.

12. Paboyasa pokymeHTaumsa no ACY.

13. 3a4aum U meToabl CMHTE3a aaanTuBHbIX CY.

14. MaTtemaTtuyeckme moaenv o6beKTOB yNpaBaeHuUs.

15. Llenesble ycnosusa B ACY.

16. Anroputmbl aganTUBHOIO yrpaBaeHus.

17. Stanbl cmHTe3a ACY.

18. CucTemMbl aBTOMATUYECKOTO YMpaBAeHMA C NAaCCMBHOM adanTaume.
19. lMepcneKkTUBHbIE MEeTOAbl YNpPaBAeHUA.

20. MpuHUMNbI yNpaBaeHUA MO BO3MYLLEHUIO U OTKAOHEHMUIO.

21.

Pa3paboTka 6/10KOB 1 YCTPOMCTB C 3/1IEMEHTAMMN UCKYCCTBEHHOTO MHTENIEKTA.
22.
Pa3paboTKa cxem 3/1eKTPUYECKMX NPUHLMNNANbHBIX B peaakTope SCHEMATIC.
23.

Pa3paboTKa neyaTHbIX NaaT B pegaktope PCB.






