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1 ]_IeJII/I U 3aJaY1 U3YYCHUA TUCHHUIIIINHBI

Lenu OUCYUNTIUHDL. [ensto JOUCLUILINHBI «IIpoexTupoBanue
aBTOMAaTU3WPOBAHHBIX CUCTEM» SIBJISETCSA (DOPMUPOBAHKE 3HAHUH T1O:

— COIEp)KAHHIO, TOCIEN0BAaTEIBHOCTM M METOJaM IMPOEKTHUPOBAHUS
CUCTEM aBTOMAaTHU3allUU U YIPABICHHUS;

- npaBuiiaM 0pOpPMIIEHUS TPOECKTHOU TOKYMEHTAIUH;

- HCHOJb30BAHHUIO CHUCTEM  ABTOMATU3MPOBAHHOTO  IMPOECKTUPOBAHMS
(CAIIP) mpu co3panuu aBTomMatu3npoBaHHbIX cuctem (AC).

3aoauu uzyyenuss OUCYUNIUHBL:

— pPa3BUTHE y CTYJCHTOB HABBIKOB Pa0OTHl C HOPMATUBHOM M TEXHUUECKOUN
JIOKyMEHTAIIMeH, HCIOJIb3yeMON TMPHU CO3/IaHUH aBTOMATU3UPOBAHHBIX CHCTEM:
rOCYJapCTBEHHBIMHM U OTPACJICBBIMU CTaHAAPTaAMU, PYKOBOSIIUMHU JTOKYMEHTAMU,
KaTajioraMu MPOU3BOIUTENICH TEXHUUECKUX CPEJICTB aBTOMATH3alINH;

— npuobperenue onbita npoektuposanus AC u All;

— TIOJIydeHUE TPAKTHUYECKOTO OmbiTa B  O(QOPMIICHUS  IPOCKTHOU
JIOKyMEHTAIIMM Ha aBTOMAaTU3UPOBAHHBIC CUCTEMBI.

JucuuriiHa ~— HampaBiieHa — Ha  (OpPMHPOBAHHE  YHUBEPCAIbHBIX,
obmenpodeccuoHaAIbHBIX U TIpodeccuonanbHon kommereHnuu (YK-2, OIIK-13,
IT1K-1) BbIITyCKHUKA.
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2 MecTto nucuumuinibl B ctpykrype OITIOIT BO

JIOTUKO-CTPYKTYpHBIM aHanu3 IUCUUIUIMHBI — Kypc «lIpoektupoBanue
aBTOMaTU3upoBaHHbIX cuctem» BxoauT B BJIOK 1 «J/luctumauuel (Moxynin)y,
Oo6s3arenpHas yacTh biokal moaroToBku cryneHToB no HampasieHuto 15.03.04
ABTOMaTH3alMs TEXHOJOTMYECKUX MPOLECCOB W MPOU3BOACTB (Mpoduiu:
«YmpaBieHue W MHHOBAlMM B  aBTOMATU3UPOBAHHBIX  CHCTEMax U
TEXHOJOTMYECKUX Ipoleccax», <«ABTOMaTH3alUs M YIpaBICHUE JTOPOKHO-
TPAHCIIOPTHOW UHPPACTPYKTYPOI»).

JucuuruinHa peanusyercs Kapeapoid aBTOMAaTU3UPOBAHHOTO YIPABICHUS U
MHHOBAIIMOHHBIX TeXHOJOrud. OcHOBbIBaeTcs Ha Oaze aucumiuivH: «Ludposbie
yCTpOICTBAa aBTOMAaTH3aLUU», «ABTOMATHU3alUsl TEXHOJOTMYECKUX OOBEKTOB U
nporueccoB», «MUKpOIPOLIECCOPHBIE YCTPOUCTBAa aBTOMATU3AIII.

SIBnsieTcst OCHOBOM /Ui U3y4YEHUs CIeAYIOINX AUCIMIUIUH: «/[narHocTuka u
HAJIEKHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM», «[IpON3BOICTBEHHAS TIPAKTUKAY.

JI1st u3ydeHus JUCHUTUTMHBI HEOOXO UMbl KOMIIETEHIINH, C(HOPMUPOBAHHBIC
y CTy/ICHTa JJIsl pellieHus: Mpo(eCcCUOHANBHBIX 3a/1a4 JesATEIbHOCTH, CBA3aHHBIX C
aBTOMaTH3alKel MPOLeCCOB, CUCTEM U MIPEANIPUSATHH.

Kypc sBnsercs ¢QyHmameHTOoM MJis OpHEHTAllMM CTYIAEHTOB B cdepe
nHHoBanuoHHoro pazsutusi ACY TII u ACVYIL

OO6mast TpyIOEMKOCTh OCBOEHUS JMCIMIUIMHBI COCTaBisieT 6 3ayeTHbIC
eqUHUIBI, 216 ak.u.

[Iporpammoii TUCUUIIITUHBI TPEAYCMOTPEHBI:

—pu ouHON (dopme 00ydeHus — JekuuoHHble (36 ak.d.), jJabopaTopHbIC
paboTsl (18 ak.u.), npakTrueckue 3auaTus (6 aK.4.) ¥ caMOCTOsATE/IbHAs paboTa
cryaerra (126 ak.4.);

— 1npu 3a04HOM (popme oOydeHHs — JeKIHoHHBIe (6 ak.d.), JabopaTopHbBIC
pabotel (6 ak.d.), mpakthyeckue 3amsaTHsA (6 ak.4) M camocToATeabHass pabora
crynenTta (198 ak.u.);

JlucuumninHa n3y4daercs:

— ipu 04HOM (hopme oOyueHus — Ha 4 Kypce B 7 CEMECTPE;

— TIpu 3209HOM opMe 00ydeHHs — Ha 4 Kypce B / ceMecTpe.

dopma NMPOMEKYTOUHOW ATTECTALMU. NUCHUIUIMHA — DK3aMEH, KypCOBOU
poeKT-nud3ayer.
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3 IlepeyeHb pe3yabTATOB 00y4eHUs 10 AMCUUILIMHE, COOTHECEHHBIX €
IVIAHMPYeMBbIMH pe3yabTaramu ocsoenust OIIOII BO

IIpoyecc uzyuenus oucyunaunsvl «IIpoeKTUpOBaHHE aBTOMATHU3HPOBAHHBIX
CUCTEM» HampaBlieH Ha (GOpPMUPOBAHHE KOMIIETEHIIUM, TMPEICTABICHHBIX B

tabnuue 1.

Tabnuya 1 — KommeTeHuu, 00s3aTEIbHBIC K OCBOCHUIO

Conepxanue Kon Ko n HanMeHOBaHWE HHIUKATOPA

KOMITETEHITUH KOMITETECHITUHI JOCTIIKEHUST KOMTICTCHIIUN
Crniocoben YK-2 VK-2.2. YMeTb: NpoBOAUTH aHAJIU3 OCTABICHHOM 1IeNN
OTIPEJICIIATh KPYT 1 GOPMYITUPOBATH 3aJIa4H, KOTOPhIE HEOOXOIUMO
3aJ1a4 B paMKax PEIINTH JUTS €€ JOCTHIKCHHSI; aHATU3UPOBATh
MTOCTABJICHHO IbTepHATHBHBIC BAPUAHTHI JIJIS JIOCTHIKCHHSI
IIEJTH U BEIOMPATh HaMEYCHHBIX PE3YJbTAaTOB; UCIIOIh30BaTh HOPMATHBHO -
ONITUMAJIbHBIC MPaBOBYIO JOKYMEHTAIMIO B chepe mpodeccnoHaaIbHOM
CIOCOOBI X ESITENLHOCTH
pEIICHHUS, UCXOS
U3 JEHCTBYIOIMIMNX
MIPaBOBBIX HOPM,
HUMEIOIIUXCS
pecypcoB u
OTpaHUYCHUN
Cnocoben OIIK-13 OIIK-13.2. YMeTh NPUMEHSTHh CTaHIAPTHBIC METOBI
MPUMEHSITh pacuera npu MPOeKTUPOBAHUH CUCTEM aBTOMAaTU3aLUU
CTaHJIapTHHIE OIIK-13.3. BrageTs anroputMaMu U METOAaMU
METO/IbI pacyeTa aHaJIM3a CTaTUYECKUX U JUHAMUYECKUX CBOWCTB
npu CUCTEM U 0OBEKTOB yIIPaBJICHUS
MIPOEKTUPOBAHUH
CUCTEM
aBTOMAaTHU3aIUH
TEXHOJIOTUYECKHIX
MIPOLIECCOB U
MIPOU3BOJICTB
Crniocoben IK-1 [IK-1.1. ygyacTByeT B onpe/e/ieHUH MIaHUPYEMbIX

BBITOJIHATE PaOOTHI
o
IIPOEKTUPOBAHUIO
ACVII

cBorictB ACVYII

[TK-1.2 pa3zpabaTbiBaeT TEXHHYECKOE 3aJaHUE, TUIaH
co3nanus u BHeapeHus ACYII

[IK-1.3 yuactByer B npoektupoBanuu ACYII




5

O0BEM M BHABI 3aHATHH O JUCIUIIJINHE

O6mass TpyAOEMKOCTh Y4YeOHOM AUCHUILIMHBI COCTaBIsieT 6 3au€THBIX

eaIuHULEL, 216 aK.4.
CamocTtosTenbHass pabota CTyJeHTa

MaTtcpuajia U IOATrOTOBKY K OK3aMCHY.

(CPC)

BKJIFOYAET
MaTepualioB JIEKLIMH, TOATOTOBKY K JaOOpaTOPHBIM 3aHATHSM,
KOHTPOJIKO, BBINIOJHEHWE KYpPCOBOIO IIPOEKTA,

popaboTKy
TEKYIIEMY
CaMOCTOSITETFHOE U3YYCHHE

[Ipu opranuzanuu BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOTHI MO JTaHHOMU
JTUCIUIUIMHE UCTOJIb3YIOTCS (POPMBI U pactipesiesienne oromkera Bpemenu Ha CPC
JUTsl OYHOM (POpMBI 0OOYUYEHUSI B COOTBETCTBUU C TabJIULEH 2.

Tabnuma 2 — Pacnpenenenue 0romkera Bpemenu Ha CPC

AKk.4. o
Bun yue6Hoit paboTbl Bcero ak.u. ceMecTpam
7
AymutopHas paboTa, B TOM YHCIIE: 90 90
Jlexruu (JT) 36 36
[TpakTnueckue 3anstus (113) - -
JlabopaTtopubie paboTs (JIP) 36 36
KypcoBas paboTa/KypcoBoil mpoeKT 18 18
CamocrostensHas pabota crynenToB (CPC), B Tom 196 196
qHCIe:
IToaroroBka K JIEKIIUSIM 4 4
[Toaroroska k 1abopaTopHbIM paboTam 36 36
IToaroroBka K MpakKTUYECKUM 3aHATHUSM / CEMUHApaM 18 18
BrinonHeHue KypcoBoii paboThl / MpoeKTa 36 36
Pacuetno-rpaduueckas padora (PI'P) 10 10
Pedepar (nHauBHIYaTIEHOE 3a/1aHKE) 8 8
JloMariHee 3a1aHue - -
IToaroroBka K KOHTPOJILHOM paboTe 8 8
[ToaroToBKa K KOJUIOKBUYMY - -
AHanmuTHYeCcKHi nH()OPMAIIMOHHBIN MMOMCK - -
PaGora B 6ubnuorteke - -
[ToaroTroBka K 9K3aMeHy 6 6
[IpomexxyTouHas aTTecTalusl IUCIHUILINHA—
sKk3aMeH(D), KypcoBoii nmpoekT — aud3auet (/3) S SHLE
OO611ast TPYA0EMKOCTh IUCIUTITHHBI
aK.4. 216 216
3.€. 6 6




5 Conep:kanue TUCUUIINHBI

C uenpl0 OCBOEHMSI KOMIETEHIIMHM, IPUBEIECHHON B 1.3 JHCLHMIUIMHA
«IIpoexkTrpoBaHME aBTOMATU3UPOBAHHBIX CUCTEM» pa30uTa Ha [ TeM:

tema | OcHoBHass tepmuHosnorus. CocTaB NPOEKTHOM U paboueit
nokymentaunu AC n All

tema 2. OOmwue cBeneHus 00 aBTOMATU3allMM NPOEKTUPOBAHUS U
yhnpaBiieHus  npoektamu.  Pa3pa®oTka  anroputMoB  (hYHKIHMOHHPOBAHUS
OPOEKTUPYEMOM CHUCTEMbl Y CIOBHBIE O00O3HauY€HHUS TMPU MPOECKTUPOBAHUU
aBTOMaTU3UPOBAHHBIX CUCTEM

tema 3. I[lpennpoexTHoe oOcieaoBanre o0ObekTa uin npoiecca CTpyKTypa
aBTOMAaTU3WPOBAHHOM CHCTEMbI YIIPABIICHUS

tema 4. BpIOOp TEXHUYECKHMX CpPEJCTB aBTOMATH3alMKM T anmnaparypsbl
3aIIMTHI IPU MPOEKTUPOBaHUU AC

tema 5. Pa3paboTka cXeMHOHl MPOEKTHOM JOKYMEHTallMH, TEXHUYECKOIrO
IPOEKT U COCTaBJIEHUE pabovero nmpoeKTa

tema 6. [IpoextnpoBanue wuHpopmamronHoro obecneduenus AC u All
ABtomaTu3aius nmpoekTHbx padot (SCADA)

tema 7. TexXHMKO-DKOHOMHYECKH pacdyeT B MPOEKTe aBTOMaTU3allMH/
BHenpenue u 3KCIuTyaTanys CUCTEM aBTOMATH3aLUuu

Bunpl 3aHATUI 0 AMCUMIUIMHE W PaclpeiesIeHHE ayIUTOPHBIX 4acoOB JUIS
OYHOM M 3a04HOM (pOpMBI IpHBEIEHBI B TabnuLe 3 U 4 COOTBETCTBEHHO. ..



Tabnuua 3 — Bunbl 3aH4TH 110 IUCUMIUIMHE U pacipeiesieHue ayIUTOPHbIX 4acoB (ouHasd Gopma oOydeHHs)

yTpaBJIeHUs, aBTOMAaTU3UPOBAHHBIE CUCTEMBI U T.1.).
Mertononorus npoekTupoBanus uepapxudeckux AC.

('OCT 34.601-90 ABTomaTu3upoBaHHbIE CUCTEMBI. CTagun
co3manus). Paspabotka konuenuu AC u All. Texauueckoe
3a/1aHne, DCKU3HBINA MpoekT. Texnuueckuit mpoekT. Paboyas
JOKYMEHTAIs. JTambl U COJepKaHUE padOT HA KaXI0H U3
ctaguiico3ganusa AC

Ne [HanmeHoB TeMbl Tpynoem
I1/TlaHAe TeMBI T Tema TpylOeMK [IPDAKTUYECKUX [KOCTh B
(paznena) ConeprxaHue JEKIMOHHBIX 3aHATHI N If) ]}f;(;ermc MaboOpaTOPHBIX |0CTh B3aHATUU aK.d.
TTUCLUILIN 3aHATUN aK.4u.
HBI
OcHoBHas OcHoBHast TepmuHoJorusi. CylnHOCTh CUCTEMHOIO NoAxoaa. | 4 TexHuka 4 Pa3paboTtka 6
TepMuHoyor | OOIIMe MPUHIIMITBI TTPOIIECcCa MPOSKTUPOBAHUS MPEATPOEKT ACVYTII B
ns. CoctaB | aBTOMaTU3UPOBAHHBIX cUCTeM. [lepeueHb OCHOBHBIX HBIX cpene SCADA
MIPOEKTHON | TEPMUHOB U MOHSITHIA, SBISIOMIUXCS TEPMUHOIOTHUECKUM U3BICKaHUN CUCTEMBI
1 paboueit 0a3ncoM mporiecca MPOEKTUPOBAHUS CUCTEM YIIPABICHUS TRACE
nokymeHTal] | oobekramu. [IoHSITHE O TPOSKTUPYEMOI CUCTEME, C TOUKH MODE 6
un AC n 3peHusi, Kak COBOKYITHOCTH HHBAPUAHTHBIX MPU3HAKOB, TaK U
1 All ¢ y4€TOM IpUJIOKeHuH (OM3HEC-TIPOLIECChI, CUCTEMBI
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. O0ume
cBeJIeHust 00
aBTOMaTu3alu
MIPOEKTUPOBAHNUS
U YIpaBJICHHS
MIPOEKTaMU
PazpaboTka
QJIITOPUTMOB
(YHKIIMOHUPOB
aHUs
MIPOEKTUPYEMOM
CUCTEMBI
YcnoBHble
0003HaYeHUS
pu
MIPOEKTHUPOBAHU
u
aBTOMAaTHU3UPOB
aQHHBIX CHUCTEM

[Ipunuun pa3paboTKH aAITOPUTMOB MPOESKTUPYEMOI
CHUCTEMBI Ha OCHOBE ONPEAEIEHHBIX PAHEE MOJEIIEH.
Oco6eHHOCTH Pa3pabOTKH MPOrPaMMHO-AMIAPATHBIX
CPEACTB MPOECKTUPYEMOM aBTOMATU3UPYEMOI CUCTEMBI,
rapajuiesIu3M mpolecca npoekTupoBanus. O60CHOBaHUE
1eJIeCO00pa3HOCTH BHIOOPA CTAHIAPTHBIX alllapaTHBIX
CPEACTB JUISl peaau3aly NPOEKTUPYEMOU cucTeMbl. Posb
U MECTO MPOrPaMMHUPYEMBIX KOHTPOJIEPOB MIPU
pean3alnyy aBTOMaTU3UPOBAHHBIX IPOU3BOICTBEHHBIX
CHUCTEM.

Knaccudukanus u kpatkas XapakTepUCTHKa PbIHKA
CHEIHATM3UPOBAHHOTO TPOrPaMMHOTO 0OecTieueHusl.
@akTopsl, BIUAIOIINE HA yceX NMpoekTa. JKn3HeHHbIN
LUKJ IPOEKTa: HHUIMALNS, TUTAaHUPOBaHHE, UCTIOJTHEHHE,
MOHUTOPHHT ¥ KOHTPOJIb, 3aKkphiTHE. Tpedosanus [[OCT
10 YCIOBHBIM 0003HaUEHUAM JUI (PYHKIIMOHAJIBHBIX U
MPUHLIMIHAIBHBIX CXEM

Pa3pabotka
TCXHHUYCCKOT
0 3a7aHus

Co3znanune
y3na APM




Ipemmpoext | CocTaB U coziepkaHue, 3a1a4 0 KOHTPOJIIO U YIIPaBICHHUIO N3yuenue Coznanue
oe TEXHOJIOTUYECKUMHU MPOLIECCAMU. Y CIIOBHBIE 0003HAYECHUE TpeOOBaHuUM, CTPEJIOYHOTO
o0cnenioBany | (QyHKIIMOHAIBHBIX YJICMEHTOB. METOJINKA npudopa,
e oObeKTa Opranu3zaiiys MyHKTOB KOHTPOJIS U YIIPaBJICHMUS, pa3paboTku MPUBSI3Ka K
WM [IpOLEcca | B3aUMOCBSI3b MEXK /1Y MECTHBIMU CUCTEMaMU YIIPaBJICHUS " apryMeHTy
CtpykTypa | OTIENBHBIMU OOBEKTaMU M LEHTPAIBHOW CUCTEMOM opopMIIeHUS
aBTOMAaTU3M | YIPaBJIEHUS, ONPEIEICHHON CTPYKTYPHON CXEMO. CXeM
POBaHHOM Texamueckasi TOKyMEHTANUs TPEAPOCKTHOTO aBTOMaTH3a1]
CUCTEMBbI obcnenoBanus. TexHnueckoe 000CHOBaHUE MPOEKTa uu
ynpasieHus: | HukHuil ypoBeHb (CTOMKU/IIUTHI NPpUOOPHBIE, TPUOOPHI IO

MECTY, UCIIOTHUTEIIHbHBIE MEXaHU3MBI, PETYITHPYIOIINE

opranbl). CpeqHUI ypoBeHb (IIUTHI LIEHTPAIBHOTO

IpolLeccopa, MUThl aBTOMATUKH, YCTPOICTBA CBSI3U C

00BEKTOM, IIUTHl UCTOYHUKOB Oecriepe0oitHOro MUTaHus,

OJI0KM py4HOTO yIpaBiieHus). Bepxuuii ypoBeHb (CepBepHBIE

LIUTHI, BBTOMaTU3UPOBaHHOE pabouee MECTO ONeparopa,

nepudepuiinoe 00opyaoBaHUE, TPOTOKOIBI U HHTEPPEHCHI

nepeaadn JaHHBIX).
Br16op [TepBuunbIe TpeoOpa3z0BaTEIN U UX XapaKTEPUCTUKH. Br16op JloGaBneHue
texHudeckn | CpeacrBa uzmepenus. CpeacTBa aBTOMaTH3aLKN. anmnaparypsl byHKIMIN
X CPEICTB KonTtposepsl. McnonHuTeIbHbIE MEXaHU3MBI. yIpaBJIeHUS yIpaBJIeHUS
aBTOMaTH3a | DJEKTPUYECKUE armaparhbl U UX XapaKTEPUCTHKU. U 3aIlUTHI B
LUH T Annaparypa ynpasieHusl. TUIIOBBIE CXEMBbI YIIPABICHUS IpOEeKTax
annaparypsl | aCHHXpPOHHBIMH JBUTaTEIIIMU cucTeM
3alIUTHI IPU aBTOMaTHU3aI]
IIPOEKTHPOB uu

anuu AC




Pa3paboTtka
CXEMHOU
MPOEKTHOMN
JOKyMEHTAI]
U,
TEXHHYECKO
T'0 MPOEKT U
COCTaBJICHU
e pabouero
MIPOEKTa

PazpaboTka CXeMHOH JIOKyMEHTAllMW CHCTEMBI
YIIPaBIICHUS: CXEMBbl CTPYKTYPHBIE; CXEMbl aBTOMAaTH3allHH;
CXEMBI DIIEKTPUYECKHE  MPUHIUIHAIBHBIC; CXEMBI
MoHTaxHble. CocTaBieHne crenupuKanuu 000pyHA0BaHUS,
U3JIEIM M MaTepuajoB; TNepedyHell CUTHAIOB/KIEMMHBIX
MOJIEH; ONPOCHBIX JIUCTOB (HWKHUH YpPOBEHb, CpPEAHMI
YpOBEHb, BEPXHHUH YPOBEHb, KaOCTbHBIC H3ICIHS).

[TocTanoBka 3amaun mnpoextupoBaHus. [loctpoenue
(YHKIIMOHATIBHOM, TEXHUYECKOM W  OpraHu3alluOHHOMN
CTPYKTYp CHCTEMBI YIIPaBJICHUSI.

[IpoexTpoBaHWE CTPYKTYPHBIX CXEM YIIpPaBJICHUSI.
JloxymeHTanus (GYHKIIMOHATIBHOM 4acTu 51
OpraHM3al[MOHHOTO oOecrnieueHusi. Bpibop KoMIIEKCOB
TEXHUYECKUX CPEeNCTB. BBIOOp THIOBBIX TEXHUYECKHX
cpenctB  cbopa, mpeoOpa3oBaHUsA, TEPEepadOTKH U
oToOpakeHUs: HHPOPMAIIUHA C YIETOM HX METPOJOTHUECKUX
xapakTepucTik. OcobeHHOCTH BBIOOpa MH(POPMAITMOHHOTO U
YIPABJISIOUIETO BBIYUCIUTEIBHBIX KOMILIEKCOB. OlleHKa
HaJEKHOCTH U 3(P(PEKTUBHOCTH KOMILUIEKCA TEXHHUUYECKUX
cpenctB (KTC), yaer xapakTepuCTUK HAJAC)KHOCTH YEJIOBEKa-
oneparopa. Pabouas nokymenranust Ha KTC.

[IpaBuna BbllOJNHEHUST pabouel  JOKYMEHTALMH
aBTOMaTru3aiuu Texnojorundeckux mporeccos 'OCT 21.408-
93

Bri6op u pa3MerieHue anmnapaTrypsl.
[IpoexTrpoBaHre MPOBOJOK BHYTPHU ITYHKTOB YIIPABJICHHUS.
PaGouas nokymenTanus. BeiGop Tumna u KOHCTPYKLIUHU IIIUTOB
u mynsToB. KoMmoHoBKa mpuOopoB U amnmaparypbl Ha IIUTax
W TyIbTaxX, pa3MeIIeHUE OJIIEKTPUUYECKHX U TPYOHBIX
MIPOBOJIOK. DProHOMHUYECKHE TpeOoBaHMs K
MPOCKTUPOBAHUIO  IIUTOB W MYyJAbTOB  YIPaBJICHHUS.
Odopmiienue 3aaHnii Ha U3rOTOBJIEHUE IIUTOB U MYJIHTOB C
anmnapatypoil B HUX, TOKyMeHTalusl. MOHTa)XHbIE CXEMBI

IIpoektupos
aHue
MPUHLIMITU AT
BHOM CXEMBI
O1oka
MMUTaHU B
CHCTEME

«\Visiosio»

IIpocreiimas
00paboTka
JTAHHBIX




. MaccuBsI JaHHBIX, KJIACCU(UKATOPHI, BXOHBIE M BBIXOTHBIC Pacuer Cosnanne
[TpoexTupoB | JOKYMEeHTbI. MeTo bl aHanu3a HHPOPMALTMOHHBIX TOTOKOB! HaJIe)KHOCTH rpagirieckoro
aHue rpaduueckuii, Ha ocHOBEe Teopunrpados. [IpoekrupoBanme CUCTEM gg:;g?:;ccsoﬁ
nH(OpPMALA | OCHOBHBIX JIOKYMEHTOB WH(OPMAIIMOHHOTO 00SCIICUCHUSI. aBTOMATH3aI] cranuuy B Trace
OHHOTO NudopmanroHHbIe S3bIKH, KJIACCU(DUKATOPBI HH(DOPMAIIHH. 17071 Mode 6
obecnieuenn | Opranu3arus 0a3 JAHHBIX U MPOCKTUPOBAHUE CHCTEM
1 ACu All. | ynpaBieHus uMu.
ABTOMaTH3a
ust OO6mue cBeIeHHs O CUCTEMaX aBTOMATU3UPOBAHHOTO
npoekTHbIX | npoektupoBanus (CAIIP), ux uennu GpyHKIMH; CTPYKTYpPbI
pabot CAIIP, knaccugukaius 1o MapupyraM IpoeKTUPOBaHUS U
(SCADA) BO3MOJKHOCTSIM. TeXHUUECKUE U MTPOTPaMMHBIE CPENICTBA

aBTOMAaTH3aIK NMpoeKTHpoBaHus. [ToHATHE O

TEXHOJIOTUYCCKHX aBTOMATH3UPOBAHHBIX JTUHUSIX

MIPOCKTHPOBAHKS. ABTOMaTH3WPOBAHHOE pabodee MECTO

npoektuposirka (APMII). 3amaun, pemaembie CAIIP u

APMIL
Tema 7. [TokazaTenn TEXHUYECKON OCHAILIEHHOCTH MIPEAIPUSATHS. N3yuenne Cospanue n
Texnuxo- OmnpeneseHne KamuTaIbHBIX BIOXKCHUN B CPEICTBA METOIUKHN HpUBA3KA
9KOHOMUYec | aBTOMAaTU3alluK. PacdeT 3aTpaT Ha SKCIUTyaTaluIo CPEACTB pa3paboTKu E;f;ziﬂ
Kuil pacyem | aBromarusanuu. OnpeaeneHne nokas3areaeid dKOHOMHYECKON TaOIHII TeXHOTOLHUCCKIX
8 npoexme a¢hdexTuBHOCTH COEMHEHU N TIPOIIECCOB U
asmomamu3s u HpOrpaMMHpOBaH
ayuu/ Opranu3anus MOHTaKHBIX paboT. [ToaroToBka IO IKJTFOUEHA Ige B Trace Mode
Bueopenue | mpou3BOJCTBA U BBIIOJHEHHE MOHTAXXHBIX pabOT. i '
u OCOOCHHOCTH OJTHOBPEMEHHOTO MOHTa)a 00BEKTOB [TpoekTupon
9KCnIyamay | yIpaBJICHUS U CUCTeM aBToMartu3aiu. Hanmamgounsie aHue
us cucmem | pabOTHI, UX HA3HAUCHHE, COJCPKAHUE U OPraHH3aIIHS. JJIEMEHTOB
aeémomamu3 | OTiagka nporpaMMHoro obecredenus. CTEHIOBas MOBEPKa BU3YaJIH3allH
ayuu CPEICTB KOHTPOJISI U YIIPABJICHUS, TOBEPKA dIEKTPHUUECKUX U u

TpyOHBIX TUHUN. OpraHu3aiys ONBITHOM SKCITyaTaluu yIpaBJICHUS

CHUCTCM U Clla4a UX B SKCILTyaTalUIo. CprKTypa, COCTaB U
(I)YHKI_[I/II/I CJ'Iy)K6BI OKCIUTyaTallu CHUCTCM ABTOMATHU3aAllUU U




MeTpojorniyeckoro obdecneuenus. OpraHusanus NoBepoK
CpEACTB U3MEPEHUs, CTEHA0BOM MOBEPKU MPUOOPOB,
PEMOHTa CPEJICTB ABTOMATUKH.

Bcero aymuTopHbIX 4acoB

36

| 36
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Tabnuua 4 — Bunpl 3aH4TUN 0 TUCUMILIMHE U paclpeiesieHue ayJMTOPHBIX YacoB (3a0uHas Gpopma oO0ydeHHsl)

yTpaBJIeHUs, aBTOMAaTU3UPOBAHHBIE CUCTEMBI U T.1I.).
Mertononorust npoekTupoBanus uepapxudecknx AC.

(I'OCT 34.601-90 ABTomMaTu3upoBaHHbIE cucTeMbl. CTaauu
co3nanus). Paspabotka konuenuu AC u All. Texunueckoe
3a/1aHne, DCKU3HBIA MpoeKT. TexHnuueckuit mpoekt. Pabovas
JOKYMEHTAIMs. JTambl U COJepKaHUE padoT Ha KaXKJI0H U3
ctaquiico3ganusa AC

Ne [HanmeHoB Tema Tpynoem
I1/TlaHAe TeMBI T TeMbl Tpynoemk [1abopaTopHbIX  [KOCTh B
(paznena) ConeprxkaHue JEKIIMOHHBIX 3aHATHI N If) f;?{efmc MPaAKTUYECKUX [OCTh B3aHITUN aK.d.
TTUCLUILIN BaHATHH aK.4y.
HBI
OcHoBHas OcHoBHas TepMuHoorus. CyIIHOCTh CHCTEMHOTO 1Moaxonaa. | 2 Texauka 2 PazpaboTka 4
TepMuHoyor | OOIIMe MPUHIIMIIBI TTPOIlecca MPOEKTUPOBAHUS MPEITPOEKT ACVYTII B
na. CocTaB | aBTOMaTU3UPOBAHHBIX cUCTEM. llepeueHb 0CHOBHBIX HBIX cpene SCADA
MPOEKTHOW | TEPMHUHOB M MIOHSTHH, SBIISIONIAXCS TEPMHUHOJIOTUIECKUM W3BICKAaHUH CHUCTEMBI
1 paboueit 0a3ncoM TpoIiecca MPOEKTUPOBAHUS CUCTEM YIIPABICHUS TRACE
nokyMmeHTal| | oobekramu. [IoHsITHE O TPOSKTUPYEMOI CHCTEME, C TOUKH MODE 6
un AC n 3peHMsI, KaK COBOKYITHOCTH MHBAPHUAHTHBIX MPU3HAKOB, TaK U
. All ¢ yu€ToM TpHIIOKEeHUH (OU3HEC-TIPOLIECCHI, CUCTEMBI



https://pandia.ru/text/category/upravlenie_obtzektami/
https://pandia.ru/text/category/upravlenie_obtzektami/

. Obme [MpuHIMT pazpaboTKU AITOPUTMOB MPOCKTHPYEMOM Pazpabotka Coznanue
CBeJIeHHsI 00 CHUCTEMBI Ha OCHOBE ONPEACIEHHBIX PAHEE MOJEIIEH. TEXHUYECKOT y3na APM
apromarmarm | OcobeHHOCTH pa3pabOTKH MPOTpaMMHO-aIapaTHBIX 0 3aJIaHus
MPOEKTUPOBAHUS | CPELICTB MPOEKTUPYEMO AaBTOMATU3UPYEMOMN CUCTEMBI,
1 yIPaBIIEHUS napaieNii3M Ipoliecca mpoekTupoBanus. O60CHOBaHUE
MPOEKTaMH 1eJIecO00pa3HOCTH BHIOOPA CTAHJAPTHBIX alllapaTHBIX
PazpaboTka CPEACTB ISl peaau3alyy NPOEKTUPYEMOU cucTeMbl. Posb
QJIITOPUTMOB U MECTO IPOrPaMMHUPYEMBIX KOHTPOJIEPOB MIPH
(YHKIIMOHUPOB | peaju3allii aBTOMATU3HUPOBAHHBIX TPOU3BOICTBEHHBIX
aHUs CHUCTEM.
2 npoexktupyeMoit | Knaccudukanus u kpaTkas XapakTepuCTHKa PbIHKA
CUCTEMBI CHEIHaTM3UPOBAHHOTO TPOTrPAMMHOTO OOECTIeUeHusI.
YcnoBHble @akTOpsl, BIUAIOIIME HA yCIeX NMpoeKTa. JKN3HEeHHBIN
0003HaYeHUS LUKJI IPOEKTa: HHUIMALNS, IJITaHUPOBaHKE, UCTIOJTHEHHE,
pu MOHHUTOPHUHT ¥ KOHTPOJIb, 3aKkpbiTue. TpedoBanus 'OCT
MPOEKTUPOBAHH | MO YCIIOBHBIM 0003HaUEHUSAM 111 (YHKIIMOHATIBHBIX U
u MPUHIUIHAIBHBIX CXEM
aBTOMAaTHU3UPOB
aQHHBIX CHUCTEM
Bcero
ayIUTOPHBIX 6 6
4acoB

¢t
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6 ®oHA OLEHOYHBIX CPEeICTB JJs NPOBEACHUS TEKYLIEro KOHTPOJIA
yCIIEBACMOCTH M IPOMEKYTOYHOH AaTTecTallud 10 MTOraM OCBOCHUA
AUCUMITHHBI

6.1 Kpurepuu onleHUBaHUSA

B coorBerctBun ¢ llonoxkeHuemM O KPEAUTHO-MOAYJIBHOM CHUCTEME
opranuzanuu  obpazoBarenbHoro mporecca DPI'bOY  BO  «lonl' TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred_modu
l.pdf) mpu onenuBaHUM CcHOPMUPOBAHHOCTH KOMIICTEHIIMA MO JAHCHIUILINHE
ucnonb3yercs 100-0annpHas mkana.

[lepeyenb KOMMETEHIIUA MO JUCHUIUIMHE U CIOCOOBI OIEHWBAHUS 3HAHUUN
PUBEJICHBI B Ta0IuUIIE 5.

Tabmuma 5 — [lepeyeHb KOMIETEHIIUM MO JUCIUIUIMHE U CTIOCOOBI OIICHUBAHUS

3HAaHUH
Ko n HanvieHOBaHme
KOMIICTE Cnoco0 oreHMBaHIs Or1eHOYHOE CPEeICTBO
| .. | KOMITIEKT KOHTPOIMPYIOIIMX
VK-2, OIIK-13, IIK-1 91<3aM€H/Z[H(1)3aqer I T MATEpUATIOB IS SK3aMeHa 1
nudzadera

Bcero mo tekymiei paboTe B cemecTpe CTYIeHT MoxeT Habpath 100 Gamos
0 JUCIHILTAHE, B TOM YHUCIIE:
— TECTOBBI KOHTPOJIb WJIM BBITIOJTHEHUE JIBYX KOHTPOJIBHBIX PaboT — BCEro
30 6ayUIoB;
- 3a BeIMOJIHEHHUE pedepaTa— Bcero 10 6amios;

- mabopaTopHble paboTsl — Bcero 30 6asioB:
- Ilpaktudeckue 3aHsaTHusg — Bcero 30 6ayoB.

ITo kypcoBomy mpoekty 100 OammoB. M3 HuXx Bcero 60 OamioB 3a
BBITIOJIHEHHBIN MpoeKT, a 40 3a pelleHHYI0 3ajady 0Opu 3aluTe KypCOBOTO
MIPOEKTA.

DK3aMeH MPOCTaBISCTCS aBTOMATUYECKH, €CIU CTYACHT HaOpaa B TCUCHUU
cemectpa He MeHee 60 OalIOB M OTYMTANCS 32 KKIYI0 KOHTPOJBHYIO TOUKY.
MuHUManpHOE KOJWYECTBO OajuioB MO KaXJAOMY W3 BHJIOB TEKYIIEH pabOThI
coctanisieT 60% OT MaKCUMaIbHOTO.

Ok3ameH 1o jgucuuiuinHe  «[IpoexkThpoBaHne aBTOMATHU3UPOBAHHBIX
CHUCTEM» TPOBOAWTCS TIO pe3yibTaTaM paboThl B ceMmecTtpe. B cmydae, ecnm
MOJIYYCHHAs] B CEMECTpe CyMMa OallJIoB HE YCTpaWBaeT CTYJEHTa, BO BpPEMs
AK3aMEHa CTYJEHT UMEET IMPaBO MOBBICUTh UTOTOBYIO OLIEHKY B (hopMe€ yCTHOTO
9K3aMEHa 10 MPUBEACHHBIM HIDKE BOTIpOCaM, 3ajadaM U TectaMm (IL.11. 6.4).

[[Ixkana oueHWBaHUSA 3HAHWU NPU NPOBEACHUHM MPOMEKYTOUHOM aTTECTALUU
npuBeJieHa B Taduuiie 6.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Tabnuua 6 — llkana oneHuBaHus 3HAHUN

CymMma 6a11oB 3a BCe BUIBI OneHka 1o HallMOHAJIBHOM LIKaje
y4eOHOI IeITeTbHOCTH 3a4éT/9K3aMeH
0-59 He 3aureH0/HEyJOBICTBOPUTEIHHO
60-73 3a4TeHO0/y0BICTBOPUTEIHHO
74-89 3a4TeH0/X0POIIO0
90-100 3a4TeHO/0TIMYHO

6.2 Tembl aas1 pedeparoB (KOHTPOIBHBIX pPadoT) — MHAMBHAYAJIbHOE

3alaHHuE
1-ii pedepar
1. ABTOMAaTH3aIMs TUHUU JJI IPOU3BOJICTBA KaOEIBHOM MPOTYKIUH.
2. ABTOMAaTH3aIMs MPOIIECCa TEPMUUYECKON 00paOOTKH JeTaNICH.
3. ABTOMAaTH3aIMS TEXHOJIOTUIECKOTO MPOIecca aHOAUPOBAHUSI.
4. Cucrema yripaBiieHHs] YCTaHOBKOM Tl HAHECEHHSI TOJTUMEPHBIX ITOKPBITHIA.
5. ABTOMAaTH3MpPOBAaHHAS CHCTEMA YIIPABJICHUS TIEUBIO TIOJMMEPH3AIHH.
6. VY3en yuera moTpeOIeHUS TETIa.
7. Cucrema KOHTpOJIS YPOBHS B pe3epByapax HeTenepekaynBaroieil CTaHINH.
8. ABTOMaTu3aIys 0ETOHOCMECUTEIHHOTO Y3J1a.
9. Cucrema yrpaBiaeHUs TEINIOCHAOKEHUEM JKUJIOTO 3AaHusI. ABTOMAaTU3UPOBAHHAS
crcTeMa KOMMEPUYECKOTO y4eTa dIEKTPOIHEPT HH.
10.  Cucrembl KOHTPOJIS YPOBHS U TEMIIEPATYphl pEareHTOB B TEXHOJIOTMUECKUX EMKOCTSX.
11.  Cucrema 103UpOBaHMS CHITYYNX MAaTEPHAIOB.
12. Cucrema qUCTaHIIMOHHOTO MOHUTOPHUHTA U YIPABIIEHUS CETHIO TEIUIOBBIX TyHKTOB.
13. ABTOMaTu3MpOBaHHAsI CUCTEMA YIPABJIEHUS MaruCTPabHBIM HACOCHBIM arperaToMm.
14.  PacnpeneneHHas cUCTeMa KOHTPOJIS TEMITEPaTyphI.
15.  ABTOoMaru3upoBaHHAas CUCTEMa yrpaBlieHHus mapoBoro kotiaa TOILI.
16.  ABTOMaTM3MpOBAHHAS CUCTEMa KOHTPOJIS U PEryITHUPOBAHUS BPAILIAIOIIUXCS MTEYEH.
17.  Cucrema ympaBieHus achalbTOBOTO 3aBOJA.
18.  ACY kKoMOMKOPMOBOTIO IIeXa.
19.  Cucrema aBTOMaTHYECKOIO yIpaBJeHHs Fa30BbIM BOJIOTPEHHBIM KOTIIOM.
20.  ABTOMartu3MpOBaHHAas CUCTEMa PETyIUPOBAHUS MUKPOKIMMATA CKIaICKOTO MOMEIIEHUSI.
21.  ABToMaru3upoBaHHas cucTeMa KOHTPOJIS YPOBHS M MacChl IIEMEHTa B CUJIOCaX FOTOBOM
MPOIYKIIMU LIEMEHTHOTO 3aBO/IA.
22.  Cuctema ydera HoTpeOIECHUSI JHEPTOPECYPCOB.
23.  llenu aBTOMaTHU3aIMK IPOCKTUPOBAHHUSL.
24, Oposonus 3D npoekTupoBaHus
25. DIIEKTPOHHBIE YEPTEXKHU.
26.  Drtansl Beibopa CAIIP.
27.  DTanbl OMBITHO-KOHCTPYKTOPCKUX padoT.
2 -ii pedepart
28.  ABTOMaru3anus MPOEKTHPOBAHUS dIEKTPOHHBIX ycTpoiicTB EDA.
29.  ApxurekrypHo-ctpoutenbHbie CAIIP.
30.  Bwuasl obecnieuenus CAIIP.
31.  BeiOop xonuemnuu padotsl Haj npoekramu B CAD cucremax.
32. UcnonwszoBanune CAIIP B urpoBoit uHAyCTpUH.
33.  HcnonwzoBanue CAIIP B MamImHOCTpOEHUH.



34.  HcnonwzoBanue CAIIP mns pemieHus 3a1a4 MpoeKTUPOBaHMs 00bEKTOB HH(pa-
CTPYKTYPBI.

35.  Hcnonn3oBanue CAIIP npu pa3paboTke BUACOUTD.

36.  Wcropus passutus CAIIP

37.  Knaccudukammuu CAIIP.

38.  Meroapl ynydlIeHUs] KA4€CTBA IIPOCKTHPOBAHUS

39.  MooGunsHabie npunoxenus: CAIIP.

40.  Hasznauenue 1O Autodesk Map 3D u ero oCHOBHbIE MOTyJH
41. . Hasnauenue I1O RasterDesk

42. . Haznauenue CAIIP ArchiCAD.

43. . Haznauenme CAIIP Autodesk AutoCAD.

44.  Haznauenue CAIIP Autodesk Civil 3D

45.  Haznauenue CAIIP Autodesk Fusion 360.

46.  Hasnauenume CAIIP Autodesk Inventor.

47. . Hasnauenue CAITP Autodesk Revit.

48. . Hasnauenue CAIIP Bentley MicroStation.

49.  Haznauenume CAIIP

Hazuauenme CAIIP nanoCAD.

50.
51.

Hazunauenune CAIIP SolidWorks
Hasznauenune CAITP KOMITIAC-3D
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6.3 OueHouyHbIC CpeACTBA

ycneBaeMoCcT U KOJIJIOKBUYMOB

11

(recThl) A TeKyWIero KOHTPOJA

No
/o

Conepskanue Bompoca

Bapuantsl oTBeTa

Tema

1 OcHoBHas Tepmunosiorus. CoctaB npoekTHOH u padoueit fokymeHnTannu AC u Al

1

1. Yro BKJIFOYAET B ce0s
MaTeMaTU4YECKOE o0ecrieyeHue
CAIIP?

1. MeTomBbl,
QITOPUTMBI
POCKTUPOBAHHS,

MaT€MaTU4YCCKUC
BBITTOJIHCHUA

MOJICTTH |
mporecca

2- SI3BIKHM TPOTPAMMHPOBAHUS;

3- YCTPOMCTBA BBIYHCIIMTEIIBHOMN u
OPraHu3aIlMOHHON TEXHUKH, cpeacTaa
nepelayn JaHHbIX;

4-  IOKYMEHTBI, COJIepKallne
CTaHJAPTHBIX NPOEKTHBIX IPOLELYD;

OITMCaHuA

5- MpOrpaMMbl ¢ HE 00X0IMMOI MpOrpaMMHON
JTIOKYMEHTAIUEH.

Uto BKIIOYAET B ceOs IIPOrpaMMHOE
obOecrieuenne CAIIP?

1) SI3BIKA
TEPMHHOJIOTHSI;

IIpOrpaMMUpPOBaHUS,

MaTeMaTU4YCCKUEC MOACIU U
BBITIOJTHEHU L mpouecca

2) METO/IBI,
AT OPUTMBI
IPOCKTHPOBAHHUS ;

3) yCTpOMCTBa BBIYMCIIUTEIIbHOU u
OpraHU3aIMOHHOMI TEXHHKH, CpeacTBa
nepesadyy JaHHbIX, U3MEPUTETbHbIE U ApPYyrue
YCTPOMCTBA M UX COUETAHUS,

4) JOKYMEHTBI, COJepXallhe OMUCAHUS
CTAaHJAPTHBIX MPOEKTHBIX MPOLETYP, TUIIOBBIX
[IPDOCKTHBIX PEIICHUH, THIIOBBIX 3JIEMEHTOB H
Jpyrue JaHHBIE;

5) mporpaMMbl ¢ HEe  00XO0IuMMOU

MIPOTPAMMHOM TOKYMEHTAIIUEH.

Kakme wmaremaTmueckue MOJCIN
OTHOCATCS K HYJICBOMY YPOBHIO:

1. Mojenu, OCHOBAaHHbIE HAa CTATUCTHUYECKOU
00paboTke MmapamMeTpoB, MPEIIIECTBYIOIINX
WJIM aHAJIOTHYHBIX U3JICIHI;

2- MOJeNu, UCHONb3YIOIINE MPOCTEHIINE
OJIHOMEPHBIE TEOPUHU WM PSAJIBI YIPOIIAIOUINX
MIPEINOI0KEHUH;

3 - MOJCJIH, BKIOYAOIMKUE BCC HHKXCHCPHLIC
pacyeThl, MPOBOAUMBIC JISI PACCMATPUBACMOI'O
OJICMCHTA y3JIa U T. II.

4 - CcHOXHBIE MOJENH, HCHOJb3YIOIINe
JBYMEpPHBIE U TPEXMEpPHBIE TEOPHUHM, CIIEIl.
YHUCJICHHbIE  METOAbl  THUNA  KOHEYHBIX
JIEMEHTOB WJIH I'PaHUYAIMX JIEMEHTOB U T. II.

5- MOACIN, OCHOBAHHEBIC Ha CTaTUCTUYECKOMN
06pa60T1<e mapamMeTpoB, BKIHOYAIOIIHUE BCC
HWHKCHCPHBIC paCYCThI

Yro BKJIFOYAET B cebs
meroanyeckoe ooecneuecuue CAIIP?

1- JAOKYMCHTBI, B KOTOPbIX OTPA’KCHBI COCTAaB,
IpaBHJia 0T6opa W OKCIUTyaTalluu CpCIACTB



https://pandia.ru/text/category/programmnoe_obespechenie/
https://pandia.ru/text/category/programmnoe_obespechenie/
https://pandia.ru/text/category/tipovie_dogovora_i_proekti/
https://pandia.ru/text/category/tipovie_dogovora_i_proekti/
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No Coneprkanue Borpoca Bapuantsl oTBeTa
1/
ABTOMAaTU3UPOBAHHOIO NPOEKTHUPOBAHMS;
2 - MeTOoJbl, MaTeMaTH4YEeCKUe MOJIEIU H
AT OPUTMBI BBIIIOJTHEHUS nporecca
IPOEKTUPOBAHMS
3- ycTpoiicTBa BBIYHUCIUTEIHLHON "
OpraHU3alMOHHON TEXHHUKH, CpeacTBa
nepeJadyy JaHHbBIX, U3MEPUTEIbHbIE U JpYyrue
YCTPOMCTBA U UX COUETAHUS,
4-  NOKYMEHTBI, COJEpJKallhe  OMHCAHUA
CTaHJAPTHHIX MPOEKTHBIX MPOLETYP, THIOBBIX
INPOEKTHBIX DPELIEHUH, TUIOBBIX 3JEMEHTOB U
Jpyrue JaHHBIE;
5- mporpamMmsl ¢ He 00X0JUMOM POTPaMMHOM
JIOKYMEHTAIUEH.
5 . Uro BrItOUaeT B cedst TexHuyeckoe | 1- S3bIKM mporpaMMUpPOBaHUs, TEPMUHOJIOTHUS;
o6ecnieuenne CAIIP? 2 - MeETOAbl, MaTeMaTHYeCKHe MOJAEIH U
AJTOPUTMBI BBITIOJTHEHUS nporecca
POEKTUPOBAHUS
3- ycTpoiicTBa BBIYUCIUTENbHOM "
OpraHU3alMOHHOMN TEXHUKH, CpeacTBa
nepesavynd JaHHBIX, U3MEPUTENbHbIE U JpYyrue
YCTPOMCTBA M UX COUETAHUS;
4-  NMOKYMEHTBI, COJepKallue  OMHCAHHS
CTaHJIAPTHBIX MPOEKTHBIX MPOLIETYD;
5- mporpaMmbl ¢ HE 00XOAMMON MPOTPAMMHOM
JTOKYMEHTAIUEH.
No Coneprxanue Bompoca BapuanTel oTBeTa
/1
6 Urto BKJIIOYAET B ceost | 1) JOKYMEHTbI, B KOTOPBIX OTpPa)KEHbI
OpraHU3aIMOHHOE obecrieyeHue | cocTaB, IMpaBwia oTOOpa U  SKCIUTyaTalluu
CAIIP? CpE/ICTB ABTOMAaTHU3UPOBAHHOTO
POEKTUPOBAHUS,
2) METO/Ibl, MaTeMaTH4YeCKHe MOJIeNu U
AITOPUTMBI BBIMIOJTHEHUS mporecca
MPOEKTUPOBAHUS
3) MOJIOKEHUS,  WHCTPYKIUH,  MPUKA3bL,
HITaTHBIE  pPACHUCaHMs, KBaTH(PHUKAIUOHHBIC
TpeOOBaHUS;
4) JOKYMEHTBI,  COJAEp)Kalllue  ONHMCAHUSA
CTAHJAPTHBIX MIPOEKTHBIX MPOLEAYpP, THIOBBIX
MPOEKTHBIX PEIICHUH, TUMOBBIX JJIEMEHTOB U
JIpYyrue JaHHbIE;
5) -IpOrpamMMmBbl c He  00xoaumoit
IIPOrpaMMHOM JOKYMEHTALIUEH.
7 TexHuueckast JOKyMEHTALHS - 3TO: 1) PykoBoactBa JUTSt KOHEYHBIX

NOJIb30BaTeeH, aJMHHUCTPATOPOB CHCTEMBI M
JPYTOro IepcoHaia

2) O0630p mporpamMmMHOro  oOecHedeHus,
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n/n

Coneprkanue Borpoca

Bapuantsl oTBeTa

BKJIIOYAIOLINI omucaHue pabodeid cpeasl |
IIPUHIINIIOB, KOTOpBIE JOJKHBI ObITH
MCI0JIb30BaHbl pu co3aanuu [10

3) [leyatHble pyKOBOJCTBA TOJIB30BATENS,
MajioroBas  JAOKYMEHTAlMsT W CIPaBOYHbIN
TEKCT, OIMCHIBAIOLIME, KaK I0Jb30BaThCs
IIPOrPaMMHBIM IPOJTYKTOM.

4) JlokyMeHTanys Ha  KOJ,
untepdeiicol, API

AITOPUTMBI,

Kakue 1oxkymMeHTBl  pa3pabOTUMK
JOJDKEH MPEIOCTaBUTh 1o
okoHuYaHuIO mpoekra? (Bo3moxHbI
HECKOJIbKO BapUaHTOB OTBETA)

1) [IpoTokonbl paboOThl MOJACUCTEMBI IS
pa3IUYHbBIX PEKUMOB PadOThHI

2) Cxembl cBsizei W rpadbl IMEpexo0B
KOHEYHBIX  aBTOMATOB,  CICIU(PHUIIUPYIOIIHX
TIOBE/ICHHUE MOJICHCTEMBI

3) TpeboBaHusT K TEXHUKO-KOHOMHUYECKHM
MO0Ka3aTessIM

4) He npenocrapinser

Kakue cragum u stamnbl pa3paboTKu
MIPOrPAMMHBIX CPEICTB
CYIIECTBYIOT? (Bo3moskHBI
HECKOJIKO BApHAHTOB OTBETA)

1) Pa3zpaboTka ® OTJaJKa aBTOHOMHOW

BEPCUU TTOJACUCTEMBI.

2) WuTerpanus noJacucTeMbI B CUCTEMY

3) TpeboBaHHs K TEXHUKO-3KOHOMHYECKHM
MIOKa3aTeIsIM

4) [IpoToKOSBI PaOOTBI TMOJACUCTEMBI IS
pa3IMYHBIX PEKUMOB PaOOTHI

Tewma 2. O6mwme cBeeHus 00 aBTOMaTH3aIK MPOSKTUPOBAHKS M YITPABJICHHS TTPOSKTAMU

PazpaboTka

AJIropuTMOB

(bYHKIIMOHUPOBAHUS

MPOEKTUPYEMOM  CHCTEMBI Y CJIOBHBIE

0003HaYEHHUST IIpU IMPOCKTUPOBAHNHU aBTOMATH3UPOBAHHBIX CUCTEM

1

Kakne OCHOBHBIE
BXOISIT B  COCTaB
JOKYMEHTaIUn?

JOKYMEHTBI
MPOEKTHOM

1) Texnuueckoe 3agaHue

2) TpeboBanus

3) [TpoekTHas nOKyMeHTaIMs

4) [TosicHuTenpHas 3ammcKa

HpOGKTHaH AOKYMCHTAIlUA — 3TO:

1) Habop 10OKyMEHTOB, UCHOJB3YEMBIX MPHU
MPOEKTUPOBAHUM CO3JAHUM U HUCIHOJIb30BAHUU
KaKuX-TM00 TEXHUYECKUX OOBEKTOB: 3/aHUH,
COOPYKECHHIA, MIPOMBIIILIIEHHBIX TOBApOB,
MPOTPaMMHOTO M alMapaTHOTO 00eCeueHusl.

2) [leyaTHble PYKOBOJCTBA TOJIB30BATENS,
JMaJoroBas JOKyMEHTallUs M CIPaBOYHBIN
TEKCT, OINMCHIBAIOIIME, KaK  I0Jb30BaThCs
IPOTPaMMHBIM ITPOAYKTOM.

3) KoMIIeke JOKYMEHTOB, pacKpbIBarOIIMX
CYIIIHOCTb MPOEKTA U COJIepXkKaIUX 000CHOBAaHUE
€ro 1eJ1eCO00pa3HOCTH U PEaTU3yeMOCTH.

4) OTO BHJ TEXHUYECKON JIOKYMEHTAallUH,
OTpeETAIOIINMA (GYHKIIMOHABHEIE,
APXUTEKTYpHbIE UM  TEXHUYECKUE  PEIICHUS
MPOEKTUPYEMOTO MPOTPAMMHOTO 0OECTICUCHHSI.

Ha ocHoBe uero paspabaTbIBaroTCs

1) Texnopabouwmii npoekt (TPII)
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No Coneprkanue Borpoca Bapuantsl oTBeTa
1/
OCHOBHBIE TpeOoBaHMs K Oyaymemy | 2) TeXxHUKO-?DKOHOMHUYECKOE o0ocHOBaHME
npoektry MC u  cocraBisiercs | npoekTHbIX pemeHuit (TO0)
«Texuuueckoe 3agaHue»? 3) DCKH3HBII POCKT
4 N3 kakux gByx moapasnenoB | 1) «llemu co3ganusi CUCTEMbI»
cocrout pazaen «Hasznauenue, nemu | 2) «TpeGoBaHUSA K CHCTEME B IIETOM
co3naHus cucTeMbl» (BbIOpath 2 | 3) «Ha3nauenue cucteMbi»
IIPAaBUIIBHBIX OTBETA)? 4) «TpeboBanus K GyHKIUSAM (3a1a9aM )»
5 B nmoapaznene «TpeboBanus k Bugam | 1)MartemMaTudeckoe
obecrieueHus» cogepxarcs | 2) [IporpamMmmuoe
TpebOoBaHUA K HECKOJBKMM BHJaM | 3) TexHMYECKOE
obecneueHus nC (BI)I6paTB 4) JIMHrBUCTHYECKOE
HEBEPHOE): 5) Dpronomuyeckoe
6) UudopmarimonHoe
6 [epeuncnaure moapasaensl paszaena | 1)«TpeboBanus K BUgaM 00CCIICUCHHSD
«TpeboBanus k cucreme» (BbIOpath | 2) «TpebOBaHUA K CHCTEME B IICTTIOM
HEBEpHOE): 3) «TpeboBaHus K COCTaBY U COCPIKAHHUIO PaOOT
0 TIOATOTOBKE O0BEKTa aBTOMATHU3AIIUH K BBOJY
CHCTEMEI B IEUCTBHE)
4) «TpeboBanus K QYHKIUAM (3a1a4am)
7 B pasgene «Ilopsmok kouTposs | 1) Bumsl, cocTaB, METObI HCIBITAHUS CHCTEMBI
NpUEMKH  CHUCTEMBI»  YKa3bIBaIOT | U €€ YacTeil
(BBIOpaTh HEBEPHOE): 2) TpeboBanwust K CTPYKTYpe u
(GYHKIIMOHUPOBAHHUIO CHCTEMBI
3) Obmre TpeboBaHUs K HpuEMKE pPabOT Mo
CTaIUsAM
4) Topsinok YTBEPKICHUS MPUEMHBIX
JIOKYMEHTOB
5) Craryc npuéMOYHON KOMUCCHU
No Coneprkanue Bompoca Bapuantel oTBeTa
/1
8 B cocraB T3 nmnpu Hamuuuu | 1) [lpuwioxkenus,  coaepkamge  pacyerhl
YTBEPXKAEHHBIX METOJMK BKJIIOYAIOT | SKOHOMHYECKON Y3PPEKTUBHOCTH CUCTEMBI
(BBIOpaTh HEBEPHOE): 2) OlLleHKY ~ HAyYHO-TEXHHUYECKOTO  YPOBHS
CUCTEMBI
3) Bu aBTOMaTH3HPYEMO# JIESITEIbHOCTH
9 11. B pazmene «Xapakrepuctuka | 1) Kpatkue CBEICHHUS 00 o0BeKTe
00BeKTa aBTOMATHU3AIMKU» | aBTOMATH3AIIH

NPUBOASTCSA (BBIOpAaTh HEBEPHOE):

2) CBemeHrsi 00 yCIIOBHSIX OKCILTyaTallUH
00BEKTa W XapaKTepUCTHKAX OKpYXKaromei
cpensbl

3) IlepeyeHb 0OBEKTOB aBTOMATH3ALINT

Tema 3. IpeanpoextHoe o6creoBanre 00bekTa Wi nporecca CTpyKTypa aBTOMAaTH3UPOBAHHOM

CHUCTCMBbI YIIPABJICHUA

1

YeMm MPOAUKTOBAaHA HCO6XOI[I/IMOCTL

1. TUTS

UJCHTU(QHUKAIUA  CTPYKTYPHBIX
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No Coneprkanue Borpoca Bapuantsl oTBeTa
1/
BBIJICJICHUS M3  YNPABJICHYECKHX | MOJpa3/IeeHui, TeHEPHUPYIOIINX
JTOKYMEHTOB HSKOHOMHMYECKHUX | YIPABICHUECKUE TOKYMEHTHI;
MoKazareyeun B pouecce | 2. CTPEMJICHUEM K MPaBUJIBHOMN
MOCTAHOBKH 3a]1a4u dopmanuzay  pacueToOB M BBITIOJTHEHUS
JIOTUYECKHUX OTEPALIMiL;
3. HEOOXOMMOCTHIO 3aIUTH HH(POPMAITUH.
2 VKaxure  NPUHIMII, cornacHo | 1) OTIEPaTHBHOCTH;
KOTOPOMY co3naerc | 2) OJIOYHBII;
UHTETpUPOBaHHas WH(popManuoHHas | 3) MHTETPUPOBAHHBIN;
cucTeMa 4) [103aJa4YHbIH;
3 Vxkaxute (QyHKUuMM  ynpasieHus | 1. miaHupoBaHUE;
MPEANPUATHEM, KOTOpBIE | 2. MMPEMUPOBAHUE;
MO IIEP>)KUBAIOT COBpPEMEHHEBIE | 3. yuer;
WH(POPMAIIMOHHBIE CHCTEMBI. 4. aHamms;
5. pacmpeneneHue;
4 CuCcTEeMHBIN aHaJIU3 MPE/TOJIaraeT: 1) MIPUHITUTI Hpe06pagoBaHH;{
BXOJHBIX CUTHAJIOB B BBIXO/IHBIE
2)  TaOJUIly HCTUHHOCTH
3)  BHYTPCHHIOIO CTPYKTYpY
MUKPOCXCMBI
1. ommcanne o00BeKTa €  IIOMOIIBIO
MaTeMaTHIECKON MOJCIIH;
2. omucaHue OOBEKTa C  IOMOIIBIO
MH(GOPMAIMOHHON MOJIENH;
3. paccMoTpeHue O0OBEKTa Kak IIeJIoro,
COCTOSIIIETO U3 YacTeil U
4. BBIJICIGHHOTO U3 OKPYXAIOMIeH Cpesibl;
6 VYkaxute npaBuwibHOe omnpenenenue | 1. Mudopmanronnas cucTema,
ERP-cucrembr obecrieunBaromnas yIIpaBJICHHUE
B3aMMOOTHOIICHHSI C KITUEHTAMH.
2. UadpopmanrionHas CUCTEMA,
obecrnieunBaromas IUTAHUPOBAHHE
NOTPEOHOCTH B MIPOU3BOJICTBEHHBIX
MOIIIHOCTSIX.
3. WuTerpupoBanHas cucTema,
obecnieunBaroas TUTAHUPOBAHHE u
yIpaBJIEHUE BCEMH pecypcaMu HpPEeANpHUsATHS,
€ro CcHaO)XeHueMm, CObITOM, KaJpamMu |
3apaboTHOM IUIaTOH, MIPOU3BOJICTBOM,
Hay4YHO-HCCIIEI0BATEIbCKUMHU u
KOHCTPYKTOPCKUMH pabOTaMH.
4. Wndopmannonnas cucTema,
o0ecrieunBarolas ynpapjieHue NOCTaBKaMU
7 JIManoroBelil pexXuM 9T0. .. 1. PexxyMm B3aMMOJEHCTBHS YEIOBEKA C

cucreMoif 00paboTku HHGOpPMaLINY;

2. Pexxum B3auMoeiCTBHS YelIOBEKA U
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No Coneprkanue Borpoca Bapuantsl oTBeTa
1/
nporecca 00paboTKu HHPOPMAITHH;
3. Pexxum B3auMoJieliCTBUS YENOBEKa U
npolecca yupaBJIeHUs.
8 I[lo kakuM mnpu3HaKamM MOKHO | 1) Mo cnoco6am BOCIPHUATHS;
kiaccuduimpoBats nHGopmanuo? | 2) mo Gopmam IpegCTaBICHNUS;
3) o oOLIECTBEHHOMY 3HAYEHUIO;
4) 1o 3HaYMMOCTH
9 Kaxue HEGOPMAIHOHHEIE CHCTEMBI 1) uHpopmannonHo-ananmutuaeckue MC
MOJIHOCTBIO aBTOMATU3UPYIOT +
JIEATENLHOCTD, CBA3AHHYIO C 2) ynpasistonme UC nHpOpMaMoHHO-
HPUHSITHEM PEIICHMUIT? MTOMCKOBBIE nuc
Tema 4. BpiOOp TEXHHMUYECKMX CpEACTB ABTOMATH3AIMM W AamllapaTrypbl 3allUThl TIPH
npoexktupoBanuu AC
1 Kakne ocobennoctn Bimsitor Ha | A, Illupokwue npeIeIbl M3MEHEHHS
MEepBUYHBIE  TMpeoOpazoBaTeid | | MapaMeTPOB OKPYKAIOMIEH CPEIbI.
HUCTIOJTHUTEbHBIE oprassl | B. OmacHOCTB OTKa30B.
ABTOMATHKH? C. Ilupokue TpeIenbl U3MEHEHHs
napaMeTpoB OKpY)Kalollel cpenbl, Majas
BEPOSITHOCTh OTKA30B.
2 Craruueckue XapaKTEPUCTHKHU | A) OBICTpOJCHCTBHIE
OTpaXxaroT: v
b) ycraHoBuBIIHMIiCS peKUM pabOTHI
B) HeycTaHOBUMBIIHMIICS PEKUM PaOOTHI.
3 [lepBuunbie npeoOpaszoBarenu | HauanbHbIM  CTPYKTYpPHBIM — DJIEMEHTOM B
SBIISIIOTCSA: M3MEPUTENILHOM 11enH;
2. KOHEUYHBIM CTPYKTYPHBIM D3JIEMEHTOM B
M3MEPUTENILHOM 1IeTH;
3. IPOMEKYTOYHBIM CTPYKTYPHBIM
9JIEMEHTOM B U3MEPUTEIHHOM LIeTH.
4 B cxeme m3meputensHOoro mpubopa | 1) JaTumk
Hpeo6pa30BaHHe BBIXOJHOI'O 2) perucrparop
CHTrHama  BO  BXOJHOW  CHTHAN | 3) y3mMepHTeNbHOE YCTPOHCTBO
yKa3aTels OCYIIECTBIISIET: .
5 N3mepsiemass BenuunHa sBISETCS, A) mapameTpom
b) perucrparopom
B) n3mepuTenbHbIM YCTPOHCTBOM.
6 Bxonnoit BennumHOll peoctaTHbIX | A) Ilepemenienue kapkaca;
npeobpa3oBaresei sBisercs, b) nepemenenue ABUKKa;
B) nepemenienye conpoTUBIEHUS.
7 Kaxumu pexxumamu | A. HasuparenbHbIM, OMOJIOTHYECKUM,
(YHKITMOHUPOBAHUS TPaHCHOPTHHIM, 0OCITy>KUBAHHE.

XapaKTePU3YETCs] TEXHOJIOTHUYCCKHI
nporecc?

B. Ha3supareiabHbIM, pabounm,
ABTOMATHYECKUM, aBTOMATU3HPOBAHHBIM.

C. HasuparenbHbIM, pabounm,
OMOJIOTUYECKHUM, TPAHCIIOPTHBIM,
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No Coneprkanue Borpoca Bapuantsl oTBeTa

/11
00CIyKUBaHUE

8 [To xakum ycnoBusiMm BbeIOMparoT | A. [lo BbeIEpXKKOW BpeMeHH (BBIIEPIKKA

pene BpemeHu? BPEMEHHU ompenensieTcs X0JIOM

TEXHOJIOTUYECKOTO nporecca.
B. Ilo Bbiaepkkoil BpemMeHU (BBIIEP)KKA
BPEMEHHU ompenensieTcs X0JIOM
TEXHOJIOTHYECKOTO rpoiiecca), 3a
HaPSDKEHUEM MTUTAHWS, pa3pbIBHOI
MOIITHOCTBIO KOHTaKTOB, KOJIUYECTBOM
Iporpamm.
C. 3a BblIEpKKOW BpeMeHU (BBIACPKKA
BpEMEHU ompenensieTcs X0JIOM
TEXHOJOTHIECKOTO rpoiiecca), 3a
HaPsOKEHUEM MTUTaHUS, KOJTMYECTBOM
porpamm

No Coneprxanue Bompoca BapuanTe! oTBeTa

n/m

9 s 4ero npenHazHayeHsl | A, JIs  BBIMIOJIHEHUS COOTBETCTBYIOLIUX

WCIIOJIHUTENbHBIE anmapaTs? pabounx byHKIMi CUCTEMBI

HCAaBTOMATHU30BaHOT'O, aBTOMATHU3HWPOBAHHOI'O
N aBTOMAaTUYCCKOI'O YITPaBJICHU.

B. Jlnga BbINOJHEHHS COOTBETCTBYIOIIMX
pabounx GyHKITUH.

C. Jlns  BBINIOJIHEHHUS  COOTBETCTBYIOIIMX
paboumux byHKIHI ABTOMAaTHUYECKOI0
YIPaBJICHHUS.

Tema 5. Pa3paboTka CXeMHOW TPOEKTHOW JOKYMEHTAIlMH, TEXHHYECKOTO TIPOCKT H
COCTaBJIEHUE pabOYero MpoeKTa.

1 B3aumocss3b aBTOMAaTHYECKOH | a) (QyHKLMOHAJIbHAs CXeMma
CUCTEMBI W XapakTepU3yeT [ ) rpaduucckas cxema
JMHAMHYECKHE CBOMCTBA

+B) CTpYKTypHas cxema
I') IpUHIMINAIbHAA CXeMa

2 Briciiee CBOMCTBO peneiHol | +a) CENIeKTUBHOCTh
3allUTHI, JIeHCTBYIOLIEE Ha | 0) ycTOMYMBOCTH
OTKJIFOUYEHHE OIIPEJEICHHBIN | B) HaIEXKHOCTh
MIOBPEXKACHHBIN 3JIEMEHT U | T)3pPeKTUBHOCTH
OTKJIFOYATh TOJIBKO €TO0.

OcCHOBHBIE THUIIBI NPOEKTUPYEMBIX | AHAJIOTOBBIE;

3 CXeM: JIOTUYECKHE;
IPUHLIMINAIbHBIE;
1U(POBBHIE;

1 (ppoaHaIOrOBLIE;
MOYJISITOPBI;

et paTopsl.
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No Coneprkanue Borpoca Bapuantsl oTBeTa
/11
4 [Ipoekt —370... a) WHXECHEpHas, TEXHUYECKas,

OpraHU3alMOHHO-IIPAaBOBasl JOKYMEHTAIHS 110
peai3alyy 3alIaHiPOBAHHOTO MEPOTIPUSITUS
0) OTpaHUYEHHOE o BPEMEHH,
LIEJICHAIIPaBJICHHOE HM3MEHEHHE OTJEJIbHOM
CUCTEMBI C YCTAaHOBJICHHBIMH TpeOOBaHUSIMHU
K KauecTBY pe3yJbTaTOB, C OrPAHUYECHUSIMU
pPacxXoJ0BaHUS CPEICTB U CO CIEHUPHIECKON
Opra"uzanuen

B) Tpylma »3JIEMEHTOB (BKIIOYAIOUIUX Kak
JToAeH, TaKk M TEXHUYECKHUE DIIEMEHTHI),
OpraHU30BaHHBIX TaKUM 00pazoM, YTO OHU B
COCTOSIHUM JE€MCTBOBATh KaK €JUHOE 1IEJIOE B
HEeNsIX JOCTUXKEHHUS TOCTaBJICHHBIX TIEepes
HUMH [een

I') COBOKYITHOCTh padoT, MPOJIYKTOB U YCIYT,
MPOU3BOJICTBO  KOTOPHIX  JOJDKHO  OBITH

o0ecriedueHo C LEJIBIO OCTKEHUSA
IIOCTaBJIECHHOH 1IEJIN
5 CTpyKTypHasi JEKOMIIO3HIUS padoT | a) rpadudeckoe HN300paKeHHE
MPOEKTa — 3TO... UEepapXUyecKoil  CTPYKTypbl Bcex paloT
IPOEKTa

0) HampaBlIeHUS W OCHOBHBIC MPHUHIUIIBI
OCYIIECTBIICHHSI POEKTA

B) JIEPEBO PECYPCOB MPOCKTA

I') OpraHu3aliOHHas CTPYKTypa KOMaH[IbI

IPOEKTa
No Coneprxanue Bompoca Bapuantel oTBeTa
/1
7 ABTOMaTHU3UPOBAHHOE a. nporuecc CO3/1aHUS MpOeKTa B
MIPOEKTUPOBAHHE — 3TO ... ABTOMATHUYECKOM PEKHUME;
0. Tmpolecc CO3/JaHus MPOEKTa MPH MOMOIIH
CHEIHAIN3UPOBAHHOTO MIPOrpaMMHO-
anmnapaTHOro KOMILIEKCa;
B. MPOEKTUPOBAaHHE, MPHU KOTOPOM BCE WIIU
4acThb TAHHBIX MOJIy4aroT nyTeM
B3aHMOJICHCTBHS YeJloBeka 1 OBM;
I. HA OIMH U3  BBIINICTIEPEUUCICHHBIX
BapUAHTOB.
8 Otpe3ok  nuHUM  Ha  cXeme, | a) JIMHUS B3aUMOCBSI3H
NOKa3bIBAOIIMKA  CBsI3b  Mexay | b) Vcerpoiictso
(GYHKIIMOHATBLHBIMU 4acTAMHU | C) DyHKIMOHAIbHAS TPYIIa
W3enus
9 [IpoexkTHBIM pelieHuemM IpU | a. TEXHUYECKOE 3aJIaHuE,;
MPOBEJACHUU OIBITHO- | 6. ACKU3HBIN MPOEKT;
KOHCTPYKTOPCKHX PaboT sBIIAETCSA B. JIOKYMEHTAIMs JJI U3TOTOBJICHUS U3JIEIHSL.

Tema 6. IlpoexktupoBanue undopmamnronHoro obecneuenus AC u All. ABromaru3zarms
npoekTHbIX pabot (SCADA)
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No Coneprkanue Borpoca Bapuantsl oTBeTa
1/
1 dopmupoBaHue Bcell HEOOXOAMMOH | a. TEXHHUYECKOTO 3aJaHMS;
JIOKYMEHTAIMK  JUIs  M3TOTOBICHHS | 6 ™ 5cKy3HOTO MPOEKT;
W3JIENUS BBITIOJTHAETCS Ha CTA/INH ...
B. TEXHHYECKOTO IPOEKTa;
r. paboyero npoexTa.
2 [TpoBepka KOPPEKTHOCTH U | 8. TeXHUYECKOTO 3aJIaHMsI,;
peain3yeMoCTH OCHOBHBIX | 0. ACKH3HOTO MPOCKTA;
MPUHIIUITOB 14 HOJIOKEHHM, | B. TEXHHYECKOTO IPOEKTa,
OTPEAETAOMUX PYHKIIMOHUPOBAHKE | I, paboOuero MpoeKTa.
Oymymiero o0ObeKTa, BBHITTOJTHACTCS HA
CTaJIuU. ..
3 B Hacrosmee Bpemsi HamOoiee 3) pensiMOHHBIC+
IIMPOKO PACHPOCTPAHEHBI CHUCTEMBI 4) uepapxuyecKue
yrpaBieHus: 6a3aMH TaHHBIX 5) cereBbie
6) 00BEKTHO-OPHEHTHPOBAHHBIC
4 [IepBbIM mIarom B IPOEKTHPOBAHHMH a) dopmanbHOE ONMUCaHWE TMPEIMETHON
UC aBnsercs obnactut+
b) BBIOOp sI3bIKa TPOTPAMMHUPOBAHHSI
C) paspabotka nntepdeiica UC
d) cocraBiieHHE TEXHUYECKOTO 3a1aHUS
5 CtpykTypy MH(POPMAITMOHHBIX 1) Texuuueckoe obecrieueHue,
CUCTEM COCTaBJISIET nH(popManmoHHOE oOecieYeHNe+
2) OpraHu3aioHHOE obecrieueHue,
paBoOBOE o0ecreyeHue+
3) ®dunaHCcoBOE 0OECIIEUCHHE
4) TpaucnoptHOe oOecrieucHHe
6 COop HMCXOIHBIX JAaHHBIX M aHANIU3 | MOATOTOBKH TEXHUYECKOTO MPEJIOKECHHS
CYIIECTBYIOIIETO COCTOSIHMS, 1) npoekTupoBaHUs
CpaBHHTENbHAS OLICHKA allbTEPHATHB 2) pa3paboTKu
OTHOCATCA K (ba3e 3) KOHHCHTyaHBHOﬁ+
No Cogep:xanue Bompoca BapuanTts! oTBeTa
/1
7 YupansgeMbIMu napamerpamu | 1) CTOUMOCTb, U3JIEP>KKH, PACXOJIbI IO MPOEKTY
npoekta HE sBusrores: 2) 00bEeMBI U BHJIBI paOOT
3) BpeMmMeHHbIe MapaMmeTphl, BKIIOYAIOLINE
CPOKH, TMPOJOJIKUTEIBHOCTY U PE3EPBBI
BBHITIOJTHEHHS PabOT U ATAroB MPOEKTa, a TAKKe
B3aMMOCBSI3M MKy paboTaMu
4) 3aKazuuKu+
8 Uto sBisieTcs OCHOBHOW IIENBIO | ) N3MEHEHHEM YIiia OTKPBIBAHUS BEHTUJICH;
CEeTEeBOTO naHupoBanud: | 1) YropasieHue TpyAo3arpaTaMu MPOEKTa
2) CHmwkeHHe 10 MHUHUMyMa BpEMEHU
peanu3anuu npoeKTa+
3) Makcumu3zanus npuObLIN OT TPOEKTa
4) MopaenupoBaHue CTPYKTYPhI TPOEKTA:
9 Kaxue pecypcst HE ncnonsiytores B | 1) Tpynossie

MS Project:

2) MatepuaibHble
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Coneprkanue Borpoca
/11

Bapuantsl oTBeTa

3) 3arpaTHble

Tema 7. TeXHHKO-DKOHOMHYECKHMM pacuer
JKCIUTyaTalysl CHCTEM aBTOMAaTU3alluH

B TIpOEKTe aBToMaTu3auuyn/ Buenpenue wu

1 [Ipn MIOATOTOBKE MOHTaXHOU | A. moJydeHa paboyasi JOKyMEHTALUs
OpraHu3aly K MpoU3BOJCTBY padboT B.ToTy4eHa paspemicHie Ha paboTy
JOJIKHBI OBITH:
C.nony4yeHsl paboune YepTeKu
D.onpenenuts 00beM paboT
2 [To oxoH4YaHMU HUCTIBITAHUNA TPYOHBIX | A.IPOTOKOJI
MIPOBOJIOK JIOJDKEH OBbITh COCTaBJIEH | B.Tabnmiia ucusITaHus
C.akT
D.noxymenTanus
3 Tlo croco0y BBITIOJTHEHUS | A. N3BMEPUTEIBHBIE U MUTAIOIINE
ANIEKTPUYECKHE IIPOBOJKH | B.OTKPBITBIE U CKPBITHIC
pasnensoT C.M30JIMPOBAHHBIE U TOJIBIC
D.6poHupoBaHHbI€ U 3alUIIIEHHBIE
4 Crannaptuzanus Mpe/ICTaBiIsieT | A.HOPMATUBHBIN croco0 yrpaBieHus
coboii B.ynpapienne paGoauM MPoIecoM
C.HOpPMBI ypaBiieHUs! paboYrM MPOLIECOM
D. crioco0 ympaBieHus pabouuM MPOIIECOM
E.Her npaBuibHBIX OTBETOB
5 DJIEKTPOHHBIE yCcTpoiicTBa, | a) Bempsamurensmu
npeooOpasyromue nocrossHHOE | 6) MuBepropamu
HaIpsDKEHUe B nepemMeHHoe, | B) CtabuanTpoHaMu
Ha3bIBAIOTCA: r) dunpTpamMu
6 Kaxkue byHKIIUN BBITIONHSET | a) M3MeHseT MOIIHOCTH Ha Baily pabodero
yIpasJsioliee YCTPOMCTBO | MEXaHU3Ma
ANeKTponpuBoIa? 06) U3menser 3HayeHHMEe U YACTOTY
HANPSDKEHUS
B) N3menser cXemy BKJIIOUCHUS
ANEKTPOABUTATENsl, MEPeJaTOYHOE  YHUCIIO,
HaIpaBlIEHUE BpalleHUs
r) Bce QpyHKIIMM nepeynclieHHbIe BBIIIE
No Coneprxanue Bompoca Bapuantsl oTBeTa
/1
7 Kem  BbIONBHSETCS  MOHTaXXHO- | A. CHeIMalIu3UpPOBaHHbBIC MOHTaKHO-
HasaJI04HbIE pabOTHI HaJIaJJOuHbIe OpraHu3auu-+
b. snexkrpukamu
C. 3KCIUTyaTallMOHHBIN epcoHal
J1. HaYaNbHHK y4acTKa
E. Cnecap-mexaHuk
8 MoHTaX cHCTeM aBTOMAaTH3alMd | A. TIOATOTOBKY IPOW3BOJICTBA MOHTAXKHBIX
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BKJIFOYACT TPU OCHOBHBIX sramna...?

paboT; MPOU3BOJACTBO MOHTAXKHBIX paboT; crady
CMOHTHUPOBAHHBIX CHCTEM O
yCKOHAJIaI04YHbIe paboThI+

b. pykoBoACTBO ¢ ammapaToM YIpaBlEHHS,
MOHTa)KHbIE yyacTku (MY).

C. TpoM3BOJCTBO MOHT@XHBIX paboT; caady
CMOHTHPOBAHHBIX cCHCTEM (O}
IIyCKOHAJIQJI04YHble  PabOThI, PYKOBOACTBO C
anmapaToM yrnpaBJIeHUs

J. KomIulekToBaHMA OOBEKTa TIpUOOpaMu,
CpeICcTBaMU  aBTOMATU3alMM, W3ACIUAMU U
MaTepualamMy NOCTABKH 3aKa34MKa

E nonydena pabouas tokymeHTaIus; pazpaboTan
U YTBEPXKIECH IIPOEKT  IIPOU3BOJCTBEHHBIX
pabor(I1I1P).

KaKI/Ie )IOKYM€HTaIII/I$I BXOOUT B
coctas [II1P?

A. YCIOBHUS KOMIUIEKTOBaHUS 00BbeKTa
npubopamu, cpencTBamMu aBTOMAaTHU3AIIHH,
W3JICTUSMH U MaTepruajiaMi TTOCTAaBKH 3aKa34MKa;

b. pabouune yeprexu, 1orosop o padore

C. pyKOBOJACTBO C amnmapaTroM YIpPABJICHMS,
ITOSICHUTCJIbHAA 3alliMCKa

J.  nosicHUTeNnbHas  3aIMCKa;
buszngeckux 00bEMOB paboOT+

BEAOMOCTD

E. metponorudeckoe o6cayKiBaHUE

10

Kak TPAHCTIOPTHPYEM
yTpaBJICHUS

IIUTBI

A. CTporo BepTHKaIbHO+

b. Ctporo ropu3oHTasbHO

C. mox yriom 20°

. mox yriaom 50°

E. mox yrimom 90°

11

Yto onpeaesier
HCIIOJIb30BaHUS COOCTBEHHOTO
KanuTasa Uil (UHAHCUPOBAHUS
MPOEKTA M0 CPAaBHEHHIO C 3a€MHBIM:

BBI'OJAHOCTD

l) OTCYTCTBHE BO3BPAaTHOI'O JI€HEXHOIO
IMOTOKA +

2) 0OoJiee HU3Kask CTOMMOCTD

3) BO3MOXHOCTH
(MHAHCHPOBAHUS MTPOEKTA.

IIO3TAITHOI'O

6.4 Bonipochl 1J151 MOATOTOBKH K 3K3aMeHy

1. Ilosicaute CucTeMHBIN MOAXOJ MPU CO3/IAHUU AaBTOMATU3UPOBAHHBIX
cucteM. CyIIHOCTh CUCTEMHOTOTIOAXO0AA.

2. B yuem coctouT MeTofom0orus MPOSKTUPOBAHUS HEPAPXHUUESCKUX CUCTEM.
3. Toxkaxute Knaccudukaimo aBTOMaTU3UPOBAHHBIX CHCTEM.

4. ITokaxute CTpyKTypy cucteM yrpanieHus. OJJHOYpOBHEBBIE CHCTEMBI
YIIPaBIIEHUS, CTPYKTypa CUCTEM yIpaBlIeHUs. MHOTrOypOBHEBBIE CUCTEMBI
yIpaBJICHUS.
6. [Tokaxkute Craguu co3gaHUs aBTOMATU3UPOBAHHON CUCTEMEI.

7. Tlokaxkute Dtanbl paboT MO CO3/IaHUI0 ABTOMATU3UPOBAHHOM CUCTEMBI Ha
CTaIuH « ICKU3HBIN MPOEKT».
8. Iokaxkute DTambl padbOT MO CO3JAHUIO0 ABTOMATH3UPOBAHHONW CHUCTEMBI HA
craguu «TeXHUYeCKUMUIPOEKT.




22

9. Ilokaxkute Dtamnbl pabOT MO CO3JaHUI0 AaBTOMATU3UPOBAHHON CUCTEMBI Ha
ctaguu «Pabodasi TOKyMEeHTaIUSI.

10. HazoBute OcHOBHBIE NPUHLIUIIBI OpraHu3aluu npoektupoBanus AC.

11. Vkaxwure [lopsnok npoextupoBanuss AC u opranuzanus padbor.

12. B uem coctouT YnpaBieHHe MPOLECCOM MPOSKTUPOBAHUS ?

13. HazoBute Buabl IpOeKTHBIX TOKYMEHTOB.

14. Hazosute O003Hau€HNE TPOEKTHBIX TOKYMEHTOB.

15. U3 4ero cocrout TexHuueckoe 3aaanue Ha coznanue AC.

16. HazoBute TekcToBbie JoOKyMeHTHI. O0I1IMe TpeOOBaHUS U TTpaBUiia
BBITIOJTHEHUSI.

17. HazoBute Buabl u tunsl cxem. O01ine TpeOOBaHUS K BHIITOJIHEHUIO CXEM.
18. Tlokaxxute CxeMbl cTpyKTypHBbIe. O01IME TpeOOBaHUS U MpaBUiia
BBITIOJTHEHUSI.

19. Tlokaxxute CXxeMbl OPraHU3aMOHHON U (PYHKITMOHAILHON CTPYKTYPHI.

20. OToOpazute Cxemy CTPYKTYPHYIO KOMILJIEKCA TEXHUYECKUX CPEIICTB.

21. Tlokaxute Cxemy aBTOMaTH3aIUMU. Y CIOBHBIE Tpaduueckre 0003HAUYCHUS
npuOOpPOB U CPEJICTBABTOMATU3AIIMH.

22. N3 yero coctout Cxema aBToMaru3anuu. bykBeHHOe 0003HauUCHHE
pUOOPOB ¥ KOHTYPOB KOHTPOJISI UyITPABICHUS.

23. N3 yero coctout Cxema aBromaTtusaiuu. O003HaUYeHHE TPYOOIIPOBOIOB.
24. HazoBute CriocoObl BHITTOJIHEHHS CXEMbI aBTOMAaTH3AIUU.

25. U3 gero coctout Cxema npuHIMIUATIBHAS dekTpuueckas. Ooiue
TpeOOBaHUs U MIpaBUIa BHITOJIHEHHUS.

26. Iloxaxxute Cxembl (TaOIUIIBI) COCAMHEHUM U TIOKIIFOUCHUST BHEIITHUX
IPOBOJIOK.

27. 3 yero coctout Crenudukamnus o00pya0BaHUs, U3ICTUNA 1 MaTepHaJIOB.
28. HazoBute CoctaB TOKYMEHTOB Ha cTtaguu co3nanus AC « DCKU3HBIN MPOSKT.
29. HazoBute CocraB nokyMeHTOB Ha ctaguu co3nanus AC «Texaudaeckuii
IPOCKT.

30. HazoBute CoctaB jokyMeHTOB Ha ctafauu co3aanus AC «Pabouas
JTOKYMEHTAIIHSI».

31. HazoBute CocrtaB nokymeHTOB Ha ctaguu co3aanus AC «Texnopabounii
MIPOEKT».

32. B yem coctout CornacoBaHue 1 yTBEpKIACHUE MPOSKTHON TOKYMEHTAIIUH.
33. B yem coctouT ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE CUCTEM
aBTOMAaTH3aluu 1 ynpapieHus. Kimaccudukaims cucteM aBTOMaTU3UPOBAHHOTO
npoektupoBanus (CAIIP).

34. B yem cocTouT ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE CUCTEM
apromaruzauuu nynpasienus. [ [punnunel noctpoenus CAIIP.

35. U3 gero coctout Ctpykrypa u coctaB CAIIP. Bunbr o6ecneuenns CATIIP.
36.IToxaxute B3aumoneticteue CAIIP ¢ npyrumu aBTOMaTH3HUpPOBAaHHBIMU
cucremamu. O63opcoBpemeHHbIx CAIIP.

37. Tlepeuncnure Kputepun BerOopa mpruOOpOB U CPEICTB aBTOMATH3AIUH.
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6.5 IlpuMepHasi TeMAaTHKAa KYPCOBbIX padoT

1. ABTOMATH3AIS JIOTHCTUYCCKUX MTPOIECCOB ra30TPAHCIIOPTHOTO MPEATIPUSITHUS

2. ABTOMaTH3aIMS TPOIIECCOB TOOBIUM TIECKa

3. ABTOMAaTH3a1Ms POU3BOJICTBA MEOCIHHOM KOMITAHUHT

4, ABTOMaTH3aIMs TPOIIecca MOJIyUYSeHUsT KHCI0po/ia

. ABTomaTH3alus KOHAUTEpCcKon (padpuku

6. ABTOMATH3aIUsl  TPOIECCOB  COPTHPOBOYHOTO IIEHTPa TOBApOB  HAPOIHOTO
MOTpeOICHUS

7. ABTOMaTH3aIMS TIPOIIECcCa YIPABICHUS TETUIOHOCUTEIIEM

8. ABTOMaTH3aIMs MpoIlecca YIIpaBIeHUs! BOJOCHAOKEHUEM

9. MHHOBAIIMOHHOE PAa3BUTHE aBTOMATU3HPOBAHHON CUCTEMBI KOHTPOJIS U yIIPaBICHUS
0€30MaCHOCTHIO CYIIMJIbHON YCTAHOBKH 000raTUTEIbHON (pabpuku

10. MHHOBaTHKA ¥ aBTOMATH3aINs TPOU3BOJICTBEHHOTO ITUKJIa MEXaHUIECKOTO 11eXa

11. WNHHoOBaTHKA M aBTOMATH3aIUs CHCTEMa YIPABIICHUS TEXHOJIOTHUYECKUM TPOIECCOM
NOOBIUN yriis

12. NuHOBatMKa ©  aBTOMATH3anus  JOKYMEHTOOOOpOTa  METaJUTyprUdecKOTO
TIPEATPUATHS

13. NHHOBaTMKAa ¥ aBTOMATH3aIlUsl YIPABIICHUS CKJIAJCKUMH 3amacaMy  TPYIIITBI
pecTopaHoB

14. NuHOBaTHKa ®  aBTOMATH3alMs CUCTEMBI  OE30TIACHOCTH  TPOMBIIIICHHOTO
TIPEITPHUATHS

15. MHHOBaTHKA M aBTOMATU3AIMS CUCTEMbI KOHTPOJISI U YIIPABJICHHS NTUIIEPaOpUKOA

16. MHHOBaTHKa W aBTOMATH3aIMs pabovero MecTa COTPYJIHUKA OT/eNIa KaJpoB

17. WNHHoBaTHKa M aBTOMAaTH3alMs Mpoliecca ydeTa MpoJak U MOIMOJHEHUS 3aacoB B
JIOTUCTUYECKOU CUCTEME MPePUITHS

18. WHHoBaTHKa ¥ aBTOMaTH3alUsl MPOIIECCOB ydeTa MU3HOCA U aBapUHHOTO COCTOSHUS
OCHOBHOTO 000PY/IOBaHUS

19. NunoBatka ©  aBTOMaTU3alusi  [OTPY30YHO-pA3rpy30UHbIX  paboT  Ha
JIOTUCTUYECKHX CKJIa/lax

20. Pa3pabotka wHGOpPMANIMOHHOW W  CHUCTEMBI  YIpaBICHUSA  MOJACpKAHUECM
MUKPOKJIMMATa B CKJIQJICKHX TepMUHAIAX.

21. Pa3paboTka cucTeMbl aBTOMaTHYECKOTO YIIPaBJICHUSI IPOLIECCOM OMPECHEHUS BOIbI

22. Pa3paboTka WMHHOBALIMOHHOW CHUCTEMbI aBTOMAaTU3UPOBAHHOTO LIEHTPAIU30BAHHOTO
yrpaBJieHus GOHAPSIMU HAPYKHOTO OCBEIICHUS

23. Cucrema aBTOMaTU3UPOBAHHOTO yueTa JBUKEHUS TOTUIMBA M MIPOTHO3UPOBAHUE €TO
MOTpeOHOCTH HA 00OTaTUTENILHOU (habprKe

24, Pa3paboTka aBTOMaTHU3MPOBAHHBIX CHCTEM YIPABJICHHS KayeCTBOM MPOIYKIIMH HA
MpEeANPUITHI

25. ABTOMATHU3UPOBAHHBIE TEXHOJIOTUU JIOKANM3AUN W JUKBHJIAIMU aBapuil U He
IITATHBIX UHIIUJCHTOB

26. ABTOMaTH3aIMs pabOUero MecTa TeXHOJ0ra KOJI0acHOTo Iiexa

217. ABTOMaTH3aIMs pabOYero MecTa TeXHOJora nuiedIoKa

28. ABTOMaTH3MPOBAHHAS CUCTEMa YIIPABICHHUS HHHOBAIIMOHHBIM IIPOEKTOM

6.6. 3agaum A9 aTTECTAMHU MO KYPCOBOMY MPOEKTY

1. NoscHWTe: ynpaBieHME NO OTKIOHEHMUIO.

I>x

S e



https://pandia.ru/text/category/osveshenie_naruzhnoe/
https://pandia.ru/text/category/upravlenie_kachestvom_produktcii/
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2.MoacHUTe: CTPYKTYypHas cxema CHMY.

3.NoscHuTe: LUPPOBbIE CUCTEMBI YIPABAEHMA.

Y* 6
Y: N Y
o B

4TosicHMTE: NPUHLMN NPAMOrO YNpaB/ieHuA.

Yernosek

5 NoAacHuTe: 610K Ma 3aMKHYyTOM cuctembl YMY.
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6.MoAacHuTe: cuctema LY.
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Tporpasa-top
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aBTOMATHIN
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8.MosAcHUTe: PYHKUMOHANbHAA CXEMA PYYHOIO PeryampoBaHums.

YenoBek

9.MosAcHuTe: YnpouieHHaa 610K-cxema aAanTUBHOTO yNpaBaeHus

/fZJ
4

r

0BpamHas cBass

10 TTosicaute: CTpyKTypHasi CXeMa MPOrpaMMHPyEeMOT0 KOHTPOJLIEpa

Bxox
> 4 ————»
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7  YueOHo-meTOoaM4Yeckoe W  UHPOpMaLMOHHOe  olecHeveHuUe
AUCUMILTHHBI

7.1 Pexomenayemasi auteparypa
OcHoBHas1 iUTEpPaTypa
1. Epodeena, E.B. [IpoexkTtupoBanue cucteM aBToMaTu3aluu: yued. mocooue /

E.B. EpodeeBa, b.A. T'onmoBymkun; MBaH. roc. XHM.-TE€XHOJ. YH-T. -
HBaHoBo, 2012. - 96 c(https://mKl.isuct.ru/e-
lib/sites/default/files/tka_19032015.pdf)

2. Jarnosa, E.IN. [IpoekTrpoBaHrue aBTOMAaTU3MPOBAHHBIX CUCTEM YIIPABICHUS

TEXHOJIOTUYECKUMHU  TIpolleccaMu:  y4eOHO-METoJMuYeckoe  mocobue/
E.I1. IatnoBa BTG  CIler'viithg. CIle., 2019. - 68
c.(https://nizrp.narod.ru/metod/kafinfizmtex/2019 _07_03_01.pdf?ysclid=Iqd
enzsd80290563476)

JlonmostHuTeAbHAs IUTEPaTYypa
3. Tapuenkos, B. ®@. T22 I[IpoekTupoBaHHE aBTOMATU3UPOBAHHBIX CUCTEM :
yueb. nocobue / B. ®@. TapuenkoB ; Cubl'Y um. M. @®. Pemernena. —

KpacHospck, 2017. — 100 c.(
https://biblioteka.sibsau.ru/pdf/izdv/izdv_sibgtu/Tarchenkov_Proektirovanie
_2017.pdf)

4. I'pomako, E.N., TIPOEKTMPOBAHUE ABTOMATU3NPOBAHHBIX
CUCTEM. (Onektponnsiii kypc nekmui) E.M. I'pomakos/ Tomck, 2009.
130c.(https://fileskachat.com/download/24896 d4ee3ef6c2d576¢c7e478cal3
b4995b1b.html)

7.2 ba3bl JAHHBIX, 3JIEKTPOHHO-0MOIMOTEeYHbIE CHCTEMBI,
HHGPOPMALMOHHO-CIIPABOYHbIE U TOMCKOBbIE€ CUCTEMbI
1. Hayynas OuOmmotexa ol TY : odurmanbHbl caiT. — ATYEBCK. —

URL: library.dstu.education. — TekcT : 371eKTPOHHBIH.

2. Hayuno-rtexamnueckas Oubnmmoreka BI'TY um. IlyxoBa : oduimanbHbIi
caiir. — benropox. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT : 3meKTpOHHBIN.

3. KoHcynbTaHT CTyZieHTa : 9JEKTPOHHO-0MOIMOTeuHast cuctema. — MOCKBa.
— URL.: http://www.studentlibrary.ru/cgi-bin/mb4x. — TeKcT : 3JIeKTpOHHBI.

4. YauBepcuTeTcKass OMOJMOTEKAa OHJAH : 3JIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — TexkcT :
3JIEKTPOHHBIN.

5. IPR BOOKS : snextpoHHO-OMOMMOTEeUHas cucrema. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 3MeKTpOHHBIN.



https://mkl.isuct.ru/e-lib/sites/default/files/tka_19032015.pdf
https://mkl.isuct.ru/e-lib/sites/default/files/tka_19032015.pdf
https://mkl.isuct.ru/e-lib/sites/default/files/tka_19032015.pdf
https://nizrp.narod.ru/metod/kafinfizmtex/2019_07_03_01.pdf?ysclid=lqdenzsd8o290563476
https://biblioteka.sibsau.ru/pdf/izdv/izdv_sibgtu/Tarchenkov_Proektirovanie_2017.pdf
https://fileskachat.com/download/24896_d4ee3ef6c2d576c7e478ca03b4995b1b.html
http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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8 Martepua/ibHO-TeXHHUYECKOe o0ecneyeHne TUCHUIIUHBI

MarepuanbHO-TEXHHUYECKass 0aza oOecrneuynmBaeT MPOBEICHUE BCEX BUIOB
NesTENbHOCTH B Ipoliecce 00yueHus, coorsercTByeT TpedoBanusam GI'OC BO.
MartepualibHO-TEXHHUUYECKOEe 00ecTeueHre MPeACTaBIeHO B TabauLe 7.

Tabnuia 7 — MatepuanbHO-TEXHUYECKOE 00eCIIeueHNE

HaumenoBanue 000py10BaHHbBIX yUeOHBIX KAOMHETOB

Anpec
(MecTonoJI0KEeHnE)
y4eOHBIX
KaOWHETOB

CriernanbHBIC TTIOMETICHUSI:

Jlexyuonnas ayoumopus. (100 nocadounvix mecm)

AynuTopuu T TPOBEICHUS TPAKTUYSCKUX 3aHITHHA, JUIS
CaMOCTOSITENIbHOM pabOThI:

KOMNbIOMEPHbIUL Kadcc (VueOHas ayoumopus) 0Jis1 NPO8eOeHUs.
J1a6OPaAMOPHLIX, NPAKMUYECKUX 3AHAMUL, 2PYNHOBbIX U
UHOUBUOYATILHBIX KOHCYIbMAYULL, OP2AHUZAYUU CAMOCTNOSMENbHOU
pabomul, 8 MoM yucie, HAYYHO-UCCIE008AMENbCKOU, 000PY008aHHAs
VuebHou Mebenblo, KOMNbIOMEPAMU C HE02PAHUYEHHBIM 0OCHIYIOM K
cemu Unmepuem, sxnouas docmyn k I6C

Ilepconanvrvie komnvromepwor Sepron 3200, Int Celeron 420, npunmep
LBP2900, noxkanvrasn cems ¢ 8bixooom 6 Internet

ayn. 220 xopm. 1

ayn. 206 kopm. 1
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Jluct cornacosanus PI1J]
Paspaboran

J01. Kadeapbl aBTOMATH3UPOBAHHOTO

///,/u\

yIpaBJIeHUss ¥ HHHOBALIMOHHbBIX TEXHOJIOIMH H.H. IlIukos
(JIOKHOCTS) (10ANKMCH) (P.H.0.)
(J1OKHOCTE) (1OJITHCL) (D.N.0.)
(10IAKHOCTE) (NOANMCH) (P.N.0.)

H.o. 3aBeaytoutero kadheapoii

ABTOMATU3UPOBAHHOIO YIpaBlIeHUs U Y Z]/
“ 7/
WHHOBALIMOHHBIX TEXHOJIOIUH /7~ E.B. Moga

J (MOA1HUCH) (P.H.0,)

[Tporokon Ne_ | 3ace1anus kadeapbl
ABTOMATHU3MPOBAHHOIO yITPaBJICHUS

M MHHOBALIMOHHBIX TEXHOJIOIHH
or 09.07.2024r.

HavanbHuk yueOHO-METOANYECKOro LIeHTpa //};;//'//O.A. KoBajeHko

&
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JInct n3MeHeHuil U JOIIOJTHEHUI

Howmep n3menenus, nata BHECEHNUS U3MEHEHUSL, HOMEDP CTPAHUIbI JJIs1 BHECEHUS
N3MEHEHUU

J10 BHECEHU S UISMEHEHMIA:

TIOCJIE BHECEHU S UISMEHEHMI:

OcHoBaHue:

Iloanuce nmuia, OTBETCTBEHHOTI'O 3a BHECEHHE N3MEHEHUM
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