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AnantupoBaHHasi pabodasi mporpaMma TUCIUTLTNHBI « CUCTEMBI YIIPABICHUS
TEXHOJIOTUYECKUMHU MpoIeccaMu U HH(HOPMAIIMOHHbBIE TEXHOJIOTUWY pazpaboTaHa
Ha ocHOBe ®PI'OC BO 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIIBHOTO ChIPHS,

YTBEPKJIEHHOTO ITprKa3oM MuHuctepcTBa 00pa3oBanus U Hayku PO ot
12.03.2015 r. Ne 211.

ABTOD: ,
KaH/I. 9KOH. HayK, JIOLICHT K 7] J[.A. 3amoraiinoBa

Pabouas mporpamMMa oOCyXJIeHa W PEKOMEHIIOBaHA K YTBEP)KICHHUIO PEIICHUEM
kadeapsl nHbopmannoHHbix cucteM ot 03.04.2022 r., npoTtoxoi Ne 8.

-
3aBenytouuid kadenpoit 7
II-p 9KOH. HayK, mpodeccop » E.B. IlonoBa
PaGouas nporpamMma o00peHa Ha 3acelaHud METOJUYECKON KoMUCCHU (paKybTera
nepepadaThIBAIOIINX TEXHOIOTHH, TpoTOoKOoJT OT 15.04.2022 Neo 8

[Ipencenarens .
METOJIMYECKOU KOMUCCUU /4/’{//,/// E.B. lllep6akoBa
I-p. TeX. HayK, mpodeccop 7

PykoBoaurens

OCHOBHOH TMpo¢heCCHOHAITBHOM -

00pa3oBaTeabHOI MPOrpaMMBbl

KaHJI. TEXH. HAYK, JIOLIEHT H.B. Kenmniiz




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

OCHOBHOI  LENBI0 H3YyYEHHS] AUCHUIUIMHBL «CHCTEMBI  YIpaBIEHUS
TEXHOJIOTHYECKUMH TpolieccaMd U HMH(QOPMALMOHHBIE TEXHOJIOTHHY SIBIIAETCS
dbopMupoBaHre 3HAHHWI, YMEHUN, HAaBHIKOB U KOMIIETCHLUH y OOyYaromMxcs B
o0JacTd CHUCTEM YIOpPaBIEHUS TEXHOJOTUYECKUMHU TPOIECCAMHM  IMHUIIEBBIX
OPOU3BOACTB M HH(POPMALMOHHBIX TEXHOJOTMM W MCHOJIb30BAaHUE HX B
po(heCcCUOHATIBHOM e TENbHOCTH.

3agayamMu JUCIUIUIVHBL

— copMupoBaTh y oOyyaromuxcs HAaBBIKH YIPABJICHHUS
TEXHOJIOTHYECKMMH  IPOLIECCAMH  NPOU3BOJACTBA NPOAYKTOB IHUTAaHUA W3
PACTUTENIBHOIO ChIPbsl HA MPEAIPHUITHH;

— o0ecrneunThb y 00ydaromuxcs GopMUpOBaHHUE 3HAHUI, YMEHUH U HABBIKOB
aHaln3a U MaTEMaTUYECKON 00pabOTKH 3KCIEPUMEHTAIIbHBIX JIaHHBIX;

oOecnieunTh y oOyuaromuxcst (popMupoBaHUE 3HAHWN, YMEHUN U HABBIKOB
UCIIOJIB30BAaHUSI METOJOB MaTEMaTUYECKOTO MOJEIUPOBAHUS W ONTUMH3ALUU
TEXHOJIOTUYECKUX  IPOLECCOB  IIPOU3BOACTBA  IPOAYKTOB  IHUTAHHUS U3
PACTUTEIBLHOTO ChIpbs Ha 0a3€ CTaHJaPTHBIX MAKETOB MPUKJIAJHBIX TPOTrPAMM.

2 lIlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB OOY4YeHUSI 10
IlI/ICHI/IHJII/IHe, COOTHECEHHbIX C HJIaHI/IpyeMI)IMI/I pe3y.111>TaTaMn
ocsoenus OIIOII BO

B pe3yabTare ocBoeHMs AUCUMILUIMHBI (POPMHUPYIOTCH CJIeayIOIIue
KOMIIETEeH M

[1K-6 — cnocoOHOCTBIO HMCTIONB30BaTh WH()OPMALIMOHHBIE TEXHOJOTUU IS
pellleHUs] TEXHOJOTMYECKHX 3aJad IO IPOU3BOJCTBY MPOAYKTOB MUTAHUS U3
pPacTUTEIBHOTO CHIPBS;

[IK-23 — cnocoOGHOCThIO y4YacTBOBaTh B pa3pabOTKE MPOEKTOB BHOBD
CTPOSIIIIUXCS NPEANPUSITUNA 1O BBIMYCKY MPOAYKTOB NMUTAaHUS U3 PACTUTEIBHOTO
CBIPBSl, PEKOHCTPYKIIMM W TEXHUYECKOMY IME€PEOCHAIICHUIO CYIIEeCTBYIOIINX
IPOM3BO/ICTB,;

[IK-26 — CcnocoOHOCTBIO HCIONB30BaTh CTaHAAPTHBIE MPOTPAMMHBIE
CpeIcTBa TpH pa3pabOTKEe TEXHOJOTHYECKOW YacTH TPOEKTOB MHUIIEBBIX
NPEANPUATUANA, TOATOTOBKE 33JaHUI Ha pa3pabOTKy CMEXHBIX YacTEH MPOEKTOB.

3 Mecto nucunmiiudbl B cTpykrype OITOII BO

«CucreMsl yIpaBJICHUS TEXHOJOTHYCCKUMH MIPOIIeCCaMHU U
WH()OPMAITMOHHBIC TEXHOJIOTHW» SBISCTCS TUCIUIUIMHOW BapUaTUBHOW YacTH
OIIOIT BO mnoxroroBku oOydarommxcs 19.03.02 TlpogykTel mnuTaHus U3
PaCTUTENBHOTO CHIPhSI.



4 Oobem qucuuiuiuHbl (144 yaca, 4 3a4eTHBIX CAUHUIL)

. O6beM, yacoB
Buapl yue6HOM paboThI
Ounas 3aoyHast
KonrakTHas paGora o1 -
B TOM YHUCIJIE:
— ayJIUTOpHAs 10 BUJAM 48
Y4eOHBIX 3aHITHH
— JICKUIUH 24 -
—— IPaKTHYECKUE - -
— nabopaTopHbIe 24 -
—— BHeayJUTOpHAas 3 -
— 3a4yeT - -
— 5K3aMeH 3 -
—— 3alI1Ta KyPCOBBIX ) )
paboT (ITPOEKTOR)
CamocrosiTesibHas padora 93
B TOM YHUCJIC:
— KypcoBasi paboTa (IPOeKT) - -
—— IIPOYHE BUIBI + )
CaMOCTOSITENILHOM pabOThI
HToOro nmo AucHHUIIJINHE 144 -

5 Conep:xanue JUCUUILIAHBI

ITo utoram nzyyaeMom JUCHMUILUTMHBI 00YUYArOITUECs CIAI0T YK3aMEH.
JlucuuiuinHa wm3ydaeTcs Ha o4yHOM (opme oOydeHuss Ha 4 Kypce, B 7
CEMECTpE.

CopaepxxaHue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

:..; = Buabi yueOHol padoThl, BKJIOYAs
No s = = CaMOCTOSITEJILHYI0 Pa00Ty CTYACHTOB
n; Tewma. 2 ﬁ g U TPYAOEMKOCThb (B yacax)
- OCHOBHBIE BOIIPOCHI E 2 3 jp— [Tpaktuueck | Jlabopatopu | Camocrtosite
I~ § © H W€ 3aHATHUS | bI€ 3aHATHUA JIbHAs
S = " pabora
OcHOBHbIE IOHATHSA
U onpe/eIeHHs
TeOpuHU
ABTOMATHU3AallUMU U HK'G,
1. ynpaBensi. [K-23, | 7 2 X 2 14
OCHOBHEIE ITIOHSTHS U HK-26
OIIpEAC/ICHNUA TCOPUN
aBTOMaTHu3aluu
TEXHOJOTHYCCKUX




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemsblie
KOMIIeTEeHIIU U

CemecTtp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYIO PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlexmu
u

[IpakTrueck
ue 3aHATUS

JlaGopaTopH
BIC 3AHSITHS

Camocrosre
JIbHASA
paborta

nporieccoB. OCHOBHBIE
MOHSATHUA U
ONpEJICNICHUS] TEOPUHI
aBTOMATHYECKOI'O
YIpaBJICHUS.
TexHonoruueckui
00BEKT yHpaBIICHHUSI.
TumoBsie 3aKOHBI
PETYIUPOBAHUS.
Hudpossie crucTeMsbl
YIpaBICHUSL.

Mertoabl u cpeacTBa
¢opmupoBanus
HHpopManuu 0

COCTOSIHUH
TEXHOJIOTHYECKUX
00bEeKTOB
(mpoueccos).
Mertonp! u cpeacTa
U3MepeHuit
TEMIIEPATYPBI.

Mertonbl U cpencTBa

HU3MEpPEHUH aBIEHUs.

Mertonbl U cpencTaa

U3MepeHuil pacxoaa

KOJINYECTBA BEIECTB.

Mertopp! u cpeacTBa

HU3MEPEHUN YPOBHS.

Mertonp! u cpeacTBa

HU3MEpPEHUH cocTaBa

BelecTBa. MeTo/ipl u

CpelCcTBa U3MEPEHUIH
CBOICTB BEIIECTB.

[1K-6,
IK-23,
[1K-26

14

OcHoOBBI
MeTPOJIOrHYeCKOro
ob0ecnieyeHunst
ACYTIL
I'ocynapcrBenHast
cucreMa
MIPOMBIIIJICHHBIX
puOOPOB U CPEACTB
aBTOMAaTH3ALIUH.
ArperaTHble
xommiekcs! I'CIL.
Knaccudukarus
ycrpoiicts I'CII.
ObecneueHns
€IMHCTBA U3MEPEHUIL.
Ceptudukarys.

[K-6,
IK-23,
I1K-26

13

KonrpoJiepsl.
Opranuzanus
M3MEPUTEILHOTO
KaHana. MeToabl
obecrieueHus

[1K-6,
I1K-23,
[1K-26

13




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemsblie
KOMIIeTEeHIIU U

CemecTtp

Buabl yueOHoli padoThl, BKJIOYAS

CAMOCTOSITEIbHYIO PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlexmu
u

[IpakTrueck
ue 3aHATUS

JlaGopaTopH
BIC 3AHSITHS

Camocrosre
JIbHASA
paborta

HaJIeKHOCTH.
KonTponnepst
OTEUECTBEHHOTO
MPOU3BOJICTBA.
3apy0exHbie
KOHTPOJUIEPBIL.

Poab u mecTo
SCADA-cucreMbl B
COBpPEeMEHHOM
NMPOU3BOJCTBeE.
CoBpeMeHHEIE
cucteMbl SCADA.
OIBIT UCITOIB30BAHKS
OTKPBITBIX MPOrPaMM.
OPC-cepBepsl.

I1K-6,
I1K-23,
[1K-26

13

Merpoaoruueckoe
obecneyeHue
HU3MepHUTeJIbHbIX
CPeICTB U CHCTEM
ynpasBJIeHHUs
TeXHOJOTHYeCKUMHU
npoueccamn
MHIIEBBIX
MPOU3BOJICTB.
TexHUYECKHE OCHOBHI
MO npennpusrus.
HopmaTuBHsble 3anauun
MO npennpusTHs.
Opranuzanus
ITOBEPOYHBIX
NIO/Ipa3ICIICHU.
Teopetnueckue
ocHoBbl MO cucrem.
TumoBsre MoIeTH
WCXOJTHBIX TAaHHBIX.

[K-6,
IK-23,
I1K-26

13

ACYTI orpacJieit
NHUILEeBOH
MPOMBILIJIEHHOCTH.
CrpykTypa
YyIipaBJICHUSA MAIICBBIM
MPEANPHUATHEM.
ACVYTII
XJIe00MeKapHOTO
npousBoacTBa. CY
OMOTEXHOJIOTHIECKUM
U NIPOIIECCAMHU.

[K-6,
I1K-23,
I1K-26

13

KypcoBass paGota
(IpOEKT)

Utoro

24

24

87




6 IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecedeHus JJIs
CAMOCTOATEJIbHOM PadoThl 00yYAIOUIMXCS MO JUCHUILIAHE

Mertoauueckue ykazaHus (1151 CaMOCTOSITEIbHON pabOThI)

Cucremsbl YIIPaBJICHUA TCXHOJIOTHYCCKUMHU IIPOLCCCaMU U I/IH(i)OpMaHI/IOHHBIG
TCXHOJIOTHUHN | MCTOA. pCKOMCHAAIINHN 110 KOHTAaKTHOM M CaMOCTOSITEIILHOM pa60Te

/coct. 1. A. 3amoraiinosa.

Pexum nocrymna: https://edu.kubsau.ru/file.php/118/SUTPIIT_MR_571176 vl .PDF

/ POH OLIEHOYHBIX CPEICTB sl IPOBeIeHNsI IPOMEKY TOYHOM

arTrecrangmuu

7.1 TlepeyeHb KOMIIETEHIHIl ¢ YKa3aHUEM 3TanoB UX (JOPMUPOBAHUS B
npouecce ocsoenusi OITIOII BO

Howmep cemectpa™

Otansl GOPMHUPOBAHUS U IPOBEPKU YPOBHS
c(hOPMHUPOBAHHOCTH KOMITCTEHITUH TI0 JUCIUILTHHAM,
npaktukam B mpouecce ocsoeHus OIIOIT BO

[IK-6 — cmocoOHOCTBIO UCIONB30BaTh WH(POPMALMOHHBIE TEXHOJOTUU JUIS  PEIICHUS
TEXHOJIOTMYECKUX 3a1a4 10 IPOU3BOACTBY IIPOAYKTOB IUTAHUS U3 PACTUTEIBHOIO ChIPbs

1 HNudopmaruka

1,2 KommnbrorepHas rpaduka
YyeOHas TpaKkTHKA: MPAKTUKA IO IOJYYCHHUIO MEePBUYHBIX

2.4 npoq)eccpIOHanLHH)f YMEHH ¥ HaBBIKOB, B TOM uncie
MIEPBUYHBIX YMEHUW ¥ HABBIKOB HAYYHO-UCCIICIOBATEIHCKOM
JeSITEeNIbHOCTH

7 CucreMbl yIpaBICHUS TEXHOJOTHYSCKUMHU IMPOIECCAaMH |
MH(OPMAIIMOHHBIE TEXHOJIOTUN

7 KommerotepHoe MOJICTTHPOBAHHE TEXHOJIOTHYECKUX
MIPOLIECCOB MUIIEBBIX MTPOU3BOJICTB

5 3amuTa BBITYCKHOW KBaTM(PUKAIMOHHON pabOThI, BKIIOYAS
TTOJITOTOBKY K 3alTUTE W MPOLIEYPY 3alTUTHI

[IK-23 — crnocoOHOCThIO y4yacTBOBaTh B pPa3padOTKE TMPOEKTOB BHOBb CTPOSIIIUXCS

MPEANPHUATHI IO BBITYCKY IPOJYKTOB ITUTAHUS U3 PACTUTEIBHOTO ChIPbS, PEKOHCTPYKIIMH U
TEXHUYECKOMY NEPEOCHAIICHUIO CYILECTBYIOIIMX TPOU3BOJCTB

Heranu mammmx

OcHOBBI XpoMaTorpahuu

TexHonorust XpaHeHus MI00B U OBOIIEH

~N (N w

ABTOMaTI/BaHI/IH TCXHOJIOTUYCCKUX ITPOLCCCOB ITPOU3BOACTBA
IMPOAYKTOB IMUTAHUSA U3 PACTUTCIIBHOI'O ChIPbA

Cucremsl YHpaBJICHUA TEXHOJOTHYCCKUMHU IIpoHecCaMu U
I/IH(i)OpMaL[I/IOHHBIe TCXHOJIOT'MH

KOMHBIOTepHOG MOJCIIMPOBAHUC TEXHOJIOTHMYCCKHUX
IIPOLCCCOB IMUIICBBIX ITPONU3BOACTB

HpOI/ISBO}ICTBeHHaﬂ IIpaKTUKa: NPCAAUITIIOMHAA IMMPaKTUKa



https://edu.kubsau.ru/file.php/118/SUTPiIT_MR_571176_v1_.PDF

Howmep cemectpa™

Oranbl GOpMUPOBAHUS U POBEPKH YPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHIIUH 0 AUCIUILTHHAM,
npakTukam B npouecce ocsoenuss OI1IOIT BO

8

3ammTa BHITYCKHON KBaTM()PUKAMOHHOW palbOoThI, BKIIOYAS
MOJTrOTOBKY K 3allIUTE M NPOLEAYPY 3aIIUTHI

ITK-26 — crmocoOHOCTHIO UCITOJIB30BATh CTaHAAPTHBIE MPOTPAMMHBIE CPEJICTBA MPHU Pa3padOTKe
TEXHOJIOTUYECKOM YacTH NPOCKTOB MUIIEBbIX NPEANPUSITHH, TOATOTOBKE 3aJaHUl Ha
pa3paboTKy CMEXHBIX YaCTEH MPOCKTOB

7 TexHoJI0rus XpaHeHus IUI0JJ0B U OBOLLEH

7 ABTOMaTH3a1MsI TEXHOJIOTHYECKUX MTPOLIECCOB IPOU3BOJICTBA
IIPOJYKTOB IUTAHUS U3 PACTUTEIILHOTO ChIPbsI

7 CucrteMbl ynpaBieHUs TEXHOJOIMUECKHUMHM IIpoleccaMu |
MH(POPMAIIMOHHBIE TEXHOJIIOTUU

7 KomnbrotepHoe MOJIEIUPOBaHHE TEXHOJIOTUYECKUX
IIPOLIECCOB MUIIEBBIX TPOU3BOJCTB

8 ITpon3BoicTBEHHAs NPAKTUKA: NPEJIUIUIOMHAs IPAKTUKA

8 3ammTa BHITYCKHON KBalM(PUKAMOHHOW palbOThI, BKIIOYAS

IIOATOTOBKY K 3allTUTC U NPOUCAYPY 3alIUThI

* HOMEp ceMeCTpa COOTBECTCTBYCT JTaIly (1)OpMI/IpOBaHI/I$I KOMIICTCHII N

7.2 OnucaHmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHUS, ONTUCAHUE IIKAJIbI OIlEHUBAHUSA

[Inanupyemslie
Pe3yIbTaThI
OCBOCHUS
KOMITCTEHIINT
(MHOMKATOPHI
JIOCTIDKEHUS
KOMITETEHITHH )

YpoBeHb 0CBOEHUS

HEYIOBJIETBOPH-
TEILHO
(MUHMMAIBHEIA He
JOCTUTHYT)

yIOBJIETBOPH-
TENBHO
(MMHUMAITEHBIT
, TOPOTOBBIIA)

XOpOILIO
(cpenHmit)

OTJIMYHO
(BBICOKHIA)

OneHouHoe
CpENCTBO

ITK-6 — crocoOHOCTHIO MCHONB30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH YISl PELICHUS] TEXHOJIIOIMYECKUX 3a/1a4 110
IIPOU3BOJICTBY NIPOJIYKTOB IIUTAHUS U3 PACTUTENBHOIO ChIPbS

3HaTh ®parmeHTapHbIe Henosnneie CoopmupoBanH | ChopMupoBaHHbIe Joxnanel,
HOBeHIIHe MPEJCTaBICHUS | TPEACTaBICHUS BI€, HO CHUCTEMaTHYECKHUe TECTHI,
WHHOBAIIMOHHEI 0 HOBEHMIMX 0 HOBEHIHX coJieprKaniye NPE/ICTaBICHUS O | JlabopaTopHbIe
€ pa3paboTKM B | WHHOBALMOHHBI | MHHOBAIIMOHHBI OTZAENbHBIC HOBEHIINX paboThl,
obmactn X pa3paboTKax B | X pa3paboTkax poOersI WHHOBAITMOHHBIX 9K3aMEH
HHPOPMAMOHH obmactu B o0acTu MIpeICTaBICHUS pa3paboTkax B
BIX TEXHOJIOTHH | MH(OPMALMOHH | HH()OPMAaINOH 0 HOBEHIIHX obnactn
BIX TEXHOJIOTHH HBIX WHHOBAIIMOHHBI | MH()OPMALMOHHBIX
TEXHOJIOTUH X pa3zpaboTkax TEXHOJIOTU I
B 06sactu
MHPOPMALMOHH
BIX TEXHOJIOTUH
YMmerhb Oparmentapaoe | Hecucremarmu B nenom CdopmupoBanaoe Joxmaner,
HCTIONB30BaTh HCTIOb30BaHUE ecKoe yCIIEITHOE, HO yYMEHHE TECTEI,
WHHOBAIUOHHBI yMEeHHI HCTIONB30BaHUE coJiepKariee HCTIOIb30BaTh 1abopaTopHBIE
e HCTIONb30BaTh yMeHHH OTZAENbHBIC WHHOBAILMOHHBIE paboThl,
nH(OpPMANMOHH | WHHOBAIMOHHBIE | HCIOJIB30BAThH poOes nH(pOopManMOHHbIE 9K3aMeH
bl€ TEXHOJIOTMH | MH(OPMALMOHH | WHHOBAI[MOHHBI | HCIIOJIb30BaHHE TEXHOJIOTHH JIJISI
JUIL  pelIeHHs | ble TEXHOJIOTHH e yMeHHH pemeHns
TEXHOJIOTUYECK JUISL peTLIeHUST nH(opManoH HCIIOJIb30BATh TEXHOJIOTHYECKHUX
UX 33734 10 | TEeXHOJIOTHMYECKH HBIE WHHOBAIIOHHBI 3ajay 1o




[Tnanupyemsie

YpoBeHb ocBOEHUS

pe3yJIbTaThl
OCBOCHNA HEY/IOBJIETBOPU- | YAOBIETBOPH- OreHouHOE
KOMIICTCHIIMH TENbHO TEeJIBHO XOPOLIO OTJIMYHO CpecTBo
(MHIMKATOPBL |\ yyyvanbHblil He| (MHHEMATBHbL (cpenuutii) (BBICOKHIA)
AOCTHXCHHA JOCTUTHYT) , TIOPOTOBBIH)
KOMITCTCHITHIH )
HPOU3BOACTBY X 3a/1a4 1o TEXHOJIOTUH e MPOU3BOACTBY
MPOJYKTOB POU3BOJICTBY JULSE pelieHusT | MHPOPMAIOHH TPOJYKTOB
MUTaHUS u3 TOPOIYKTOB TEXHOJOTHYECK | bIC TEXHOJIOTHH MHUTaHUS U3
PacTHTEIBHOTO MUTAHUS U3 UX 337134 110 JUTSL PEILICHUSI PacTHTEIBHOTO
CBIPBSI pPacTUTEIPHOTO | MPOU3BOACTBY | TEXHOIOTHYECK CBIPbSI
CBIPBSI MPOJYKTOB UX 3a]a4 1o
NHUTaHUS U3 MIPOU3BOJICTBY
PacTHTEIBHOTO HPOJIYKTOB
CBIPBS NHUTAaHUA U3
PaCTHUTEIBEHOTO
CBIPBS
Baagers OtcyrcTBHE ®parMeHTapHO B nenom VYcnemxnoe u Joxnanel,
HaBBIKaMH HaBBIKOB ¢ BJIaJICHUE YCHEIIHOE, HO CHCTEMaTHYEeCKOe TECTBHI,
TPUMEHEHHUS OpUMEHEHHUS HaBBIKAMH HecucTeMaruye BJIaJICHHE J1abopaTopHbIE
nH}opMannoHH | MH(GOPMALMOHH MIPUMEHEHUS CKO€ BJIaJICHHE HaBBIKaMU paboThl,
BIX TEXHOJIOTHH | BIX TEXHOJNIOTHH | HH(POPMALHOH HaBBIKAMH PHUMEHEHHUS 9K3aMeH
JUTSE PEIICHUSI JUTSL PEIICHUSI HBIX OpUMECHEHHUS HH(POPMAITHOHHBIX
TEXHOJIOTUYECK | TEXHOJIOTHYECKH | TEXHOJIOTHH HHGOPMAIHOHH | TEXHOJIOTUH st
uX 3a/1a4 1o X 3a71a4 1o JULSL PEIICHUST | BIX TeXHOJOTHI perreHus
TPOU3BOJACTBY NPOU3BOJACTBY | TEXHOJIOTMYECK | IS PEILCHUS TEXHOJIOTHYECKUX
TPOJYKTOB HPOIYKTOB UX 337124 10 TEXHOJIOTHYECK 33714 110
MIUTaHUS U3 MIUTaHUS U3 TPOU3BOACTBY UX 33734 1o MPOU3BOACTBY
PacTHTEIBHOTO PacTHTEIBHOTO TPOIYKTOB TPOU3BOACTBY HPOIYKTOB
CBIPBS CBIPBS NHTAaHUA U3 TPOJIYKTOB NUTaHUS U3
TPY1OBbIE PacTHTEIBHOTO NUTaHUS U3 PacTHTEIBHOTO
AeiicTBHUS: CBIPBS PacTUTEILHOTO CBIPBSI
Buenpenue CBIPbA
HOBBIX METOJIOB
u Cpe/CTB
TEXHHUYECKOTO
KOHTPOJIS
(A/03.5)
Pa3paboTka
HOBBIX METOJOB
u CpencTB
TEXHUYECKOTO
KOHTPOJIS
(A/03.5)
CucteMaTnueck
un
BBIOOPOYHBIH
KOHTPOIIb
TEXHUYECKOTO
COCTOSIHHS
OCHACTKH,
HHCTPYMEHTA,
cpencTB

U3MEpEeHuN U
CPOKOB
MPOBEJICHUST WX
MIOBEPKHU
(A/02.5) Yuer n
CHUCTEMAaTH3aln
s JaHHBIX O
(aKTHIeCKOM




[Tnanupyemsie
pE3yJIbTaThI
OCBOCHHUS
KOMITCTEHIINT
(MHOMKATOPHI
JOCTHKEHUS
KOMITCTCHITHIH )

YpoBeHb ocBOEHUS

HEYyIOBJICTBOPHU-
TENBHO
(MUHUMANBHBIH He
JIOCTHTHYT)

yIOBJICTBOPU-
TEIBHO
(MUHUMATTBHBIH
, TOPOTOBBI)

XOPpOIIO
(cpenuuit)

OTIIMYHO
(BBICOKHIA)

Or1eHOYHOE
CpeACTBO

YpOBHE
KauecTBa
[I0JIy4aeMoH
IIPOLYKLUH
(A/01.5)

[1K-23 — crocoGHOCTBIO Yy4acTBOBAaTh B pa3pabOTKE MPOEKTOB BHOBH CTPOSIIMXCS HPEANPHUSATHIH IO BBIITYCKY

IPOAYKTOB TMHTaHUS M3 PACTUTEIBHOTO CBIPbS, PEKOHCTPYKIMM M TEXHUYECKOMY IEPEOCHAICHUIO
CYLIECTBYIOIIUX MPOU3BOJICTB
3uarpb ®parmeHTapHbIE Henonzeie CoopmupoBanH | ChopMupoBaHHbIE Joxnanel,
METOJBI W | TIPEACTaBIICHUS | MPEICTABICHUS ble, HO CHUCTEMaTHUYECKHUE TECTHI,
crocoOBI 0 METOJax | 0 METOJax " coJIepIKaIIie MIPEJCTaBICHASA O | JIabopaTOpHBIE
MIPOEKTHPOBAHU cnocobax cnocobax OTICIBHBIC METOHAX U paboTHI,
o, MIPOSKTHPOBAHN | TPOCKTHUPOBAH pooeTBI crocobax 9K3aMeH
PEKOHCTPYKITHH s, s, MIPEJCTAaBICHAS | MPOCKTHPOBAHIS,
U TEXHUYECKOTO | PEKOHCTPYKLUHUH | PEKOHCTPYKLHU 0 MEeTOoJax U PEKOHCTPYKIIUU U
MIEPEOCHAIECHUS | U TEXHHUYECKOTro uu criocobax TEXHUYECKOTO
CYIIECTBYIOIIUX | MEPEOCHAIIEHHUsI | TEXHUYECKOTO | NMPOEKTUPOBAHU MIePEOCHAIEHUS
IIPOU3BOJICTB 10 | CYLIECTBYIOIIUX | IEPEOCHAICHU A, CYIIECTBYIOIIUX
BBITTYCKY IIPOU3BOJICTB 110 o PEKOHCTPYKIIUU MIPOU3BOJICTB IO
MIPOAYKTOB BBIITYCKY CYLIECTBYIOIM | ¥ TEXHUYECKOTO BBIITYCKY
MTUTAHUSA u3 MPOAYKTOB X TMPOU3BOJICTB | TIEPEOCHAIICHHS MIPOAYKTOB
PaCTUTEIFHOTO MMUTaHUS U3 IO BEIITYCKY CYIIECTBYOIIUX MTUTAHUS U3
CBIPBSI PaCTUTEIHFHOTO MIPOAYKTOB TIPOM3BOJICTB I1O PACTHTEIFHOTO
CBIPBSI MTUTAHUS U3 BEIITYCKY CBIPBs
PaCTHUTEIFHOTO MIPOAYKTOB
CBIPBsI MTUTAHUS U3
PacTUTENHHOTO
CBHIpbS
Ymern ®parmentapHoe | Hecucremaruu B nenom CcdhopmupoBanHoe Joxnanel,
pa3pabaTbIBaTh HCTIOb30BaHUE ecKoe yCIIEIIHOE, HO yMEHHE TECTHI,
TIPOEKTHI yMeHui HCTIONB30BaHHUE coJiepKariee paspabaTbIBaTh nabopaTopHbIe
TIPEeATIPUATHIA pa3pabaTbIBaTh YMEHHUH OTJeNbHBIE MIPOEKTHI paboTsl,
1o BBIITYCKY MIPOCKTHI pa3pabatbIBaTh po6esI HPEANPHUITHH 110 9K3aMeH
MIPOAYKTOB TIPEIPUSTHIA TIPOCKTHI HCTIOJIb30BaHUE BEIITYCKY
MTUTAaHUS u3 IO BEIITYCKY TIPEIPUSTHHA YMEHHI MIPOAYKTOB
PaCTUTEIHFHOTO MPOIYKTOB IO BEIITYCKY pa3pabartbIBaTh MTUTAHUS U3
CBIPBS, MMUTaHUS U3 MPOIYKTOB TIPOEKTHI PACTHTEIIFHOTO
PEKOHCTPYKIIMH | PACTHTEIHLHOTO MTUTAHUS U3 TPEIIPUATHN CBIPBA,
1 TeXHUYECKOTO CBIPBS, PacTUTENIBHOTO IO BBIITYCKY PEKOHCTPYKIIUU U
MIEPEOCHAIIEHHUS | PEKOHCTPYKIIUH CBIPBS, HIPOAYKTOB TEXHUYECKOTO
CYIIECTBYIOIINX | U TEXHUYECKOTO | PEKOHCTPYKLHU MUTAHUS U3 MePEOCHAIEHH
IIPOU3BOJICTB MIEPEOCHAIIECHHUS nu PacTUTENHEHOTO CYIIECTBYIOIINX
CYIIECTBYIOIUX | TEXHHYECKOTO CBIPBS, MPOHU3BO/ICTB
MIPOM3BOJICTB MIEPEOCHAIIEHH | PEKOHCTPYKIIUU
s U TEXHUYECKOT O
CYLIECTBYIOIM | MEPEOCHALCHUS
X MPOU3BOACTB | CYLIECTBYIOIIUX
IIPOU3BOJICTB
Baagers OtcyTcTBUE ®parmMeHTapHO B uenom VYcnemHoe u Joxnanel,
HaBbIKaMHU HABBIKOB € BJaJIeHue YCIIEIIHOE, HO CUCTEMATHUYECKOE TECTBI,
pa3paboTku pa3paboTku HaBbIKaMHU HecucTeMaTruye BIIaZICHUE nabopaTopHEIE
MIPOEKTOB MIPOEKTOB pa3paboTku CKOE€ BJIaJICHHE HaBBIKAaMU paboThI,
TIPEATIPUATHI TIPEATIPUATHI TIPOEKTOB HaBBIKAMHU pa3paboTkn 9K3aMeH
TI0 BBIITYCKY T10 BBIITYCKY MIPEeaIPUATHHA pa3paboTku TIPOEKTOB
MIPOAYKTOB MPOAYKTOB 10 BBIITYCKY TIPOEKTOB TIPEATIPUATHIA 110




[Tnanupyemsie

YpoBeHb ocBOEHUS

pe3yIbTATEI
OCBOCHUA HEYOBIETBOPU- | YAOBIETBOPH- OLeHOUHOE

KOMIICTCHIIMH TEJIEHO TETHHO XOPOIIO OTJIIMYHO CPEACTEO

(MHIMKATOPBL |\ yyyvanbHblil He| (MHHEMATBHbL (cpenuutii) (BBICOKHIA)

AOCTIIKCHUA JOCTUTHYT) , IOPOTOBBIIA)

KOMITCTCHITHIH )
[IUTAHUS U3 MIUTAHUS U3 IPOYKTOB npeanpusTHii BBIIYCKY
PACTUTENBHOTO | PACTHTENHLHOTO HUTAHUS U3 IO BBITYCKY HPOIYKTOB
CHIPBS; OTBITOM CHIPBS; ONBITA | PACTHTEILHOTO HPOJYKTOB MUTAHUS U3
PEKOHCTPYKIIMH | PEKOHCTPYKIHHU | CHIPhS; OIBITOM MUTAHUS U3 PACTUTENBHOTO
U TEXHMYECKOTO | M TEXHHYECKOTO | PEKOHCTPYKIM | PaCTUTENLHOTO CHIPbS; OIBITOM
HepeoCHaNeHHs | MePeoCHAIEHH s uu CHIPbS; OIBITOM | PEKOHCTPYKLHH
CYIIECTBYIOIIUX | CYIIECTBYIOIIMX | TEXHMYECKOTO | PEKOHCTPYKIIUM TEXHHYECKOTO
HPOU3BOJICTB IPOU3BOCTB HEpEOCHAIllEHH | M TEXHHYECKOTO | I1epPEeOCHAIIEHUS
TPYAOBbIE o [EpEOCHAIIEHHs |  CYIIECTBYIOIIMX
AelicTBUSA: CYIIECTBYIOIY | CYIECTBYIOLIUX HPOU3BOJICTB
AHaM3 HOBBIX X MPOM3BOJICTB HPOU3BOJICTB
HOPMATUBHBIX
JIOKYMEHTOB B
obnactu
TEXHHYECKOTO
KOHTPOJIA
KauecTBa
HPOAYKIHH
(A/03.5)

ITK-26 — criocoGHOCTBIO HCIIONIB30BATh CTaHJAPTHBIE IPOIPAMMHBIE CPEJICTBA TIPH Pa3pabOTKe TEXHOJIOTHIECKON
YaCTH NPOEKTOB MHIIEBBIX MPEANPUATHH, TOJrOTOBKE 33IaHUH Ha pa3paboTKy CMEKHBIX YacTel ITPOEKTOB

3Hatb ®parMeHTapHbIE Henonneie Cdopmuposanr | ChopmupoBaHHBIE Joxnanel,
METObI NpPEJCTAaBICHUS | MPEACTaBICHUSL bI€, HO CHUCTEMATHUYECKHUE TECTBI,
MaTEMAaTUYECKO 0 MeTojax 0 MeToJax coJieprKalue MPEACTaBICHUSA O | JIabopaTopHbIE
ro MaTEMaTHYECKOT | MaTeMaTHYECKO OTIEIbHBIE METOAAX paboThl,
MOJIENUPOBaHUS 0 TO poOersI MaTEMaTHIECKOTO 9K3aMeH
, CTaHIApPTHBIE | MOJEIHPOBAHUSA | MOJIEIHPOBAHU | IpPENCTAaBICHUS MO/JICITUPOBAHHS,
TTaKeTHI , CTAaHJIapPTHBIX A, 0 MeToJax CTaHIAPTHBIX
IIPOTPaMMHOTO MTaKeTOB CTaHIAPTHBIX | MaTEeMaTHYECKO MaKeTOB
obecrieueHus MIPOTPaMMHOTO MaKeTOB ro MIPOTPaAaMMHOTO
JUI pa3paboTKH obecrieyeHus MPOTPAMMHOTO | MOJETUPOBAHUS | OOecHeueHus I
TEXHOJIOTHYECK | MJIs pa3paboTKu obecrieyeHus , CTAaHJIapTHBIX pa3paboTku
oi 4acTU | TEXHOJIOTMYECKO JUIst MaKeTOB TEXHOJIOTUYECKOU
IIPOEKTOB i yactu pa3paboTkn MIPOrpaMMHOTO 4acTU IPOEKTOB
MUILEBBIX MPOEKTOB TEXHOJIOTHYECK obecrieueHus MUILEBBIX
HIpeaIpUSTHIH; MUIIEBBIX O 4acTu JUIs pa3paboTku TIpeIIpUATHIH;
METOJbI IpeIIpUSTHIH; IIPOEKTOB TEXHOJIOTHYECK METOAAxX
pa3paboTku MeTOoIax MHIIEBBIX oif yactu pa3paboTku
3a1aHUI TSt pa3zpaboTku MpEeANPUATHH; MIPOEKTOB 3aIaHUM st
CMEXXHBIX 3aJlaHuN 71 METOAAX MHIIEBBIX CMEXXHBIX YacTei
yacTeu CMEXKHBIX pa3paboTku IIpeAIPUATHH; IIPOEKTOB
IIPOEKTOB yacTeu 3alaHuil IS METOJax
IIPOEKTOB CMEXKHBIX pa3paboTku
JacTen 3aJaHuM I
IIPOEKTOB CMEKHBIX
yacteil
IIPOEKTOB

YmeTs @®parmenTaproe | Hecucrematnu B nenom CcopmupoBanHoe Joxnanel,
IIPUMEHSTh HCIONb30BaHUE €cKoe YCIIEIIHOE, HO yYMEHHE TECTBI,
CTaHJapTHbIE yMeHui UCTIONIb30BaHUE coJiepKaiiee IPUMEHSTh J1abopaTopHbIe
TTAKeTHI MIPUMEHSTD YMEHHH OTIeNbHBIE CTaHJapTHHIE paboTsl,
MIPOTPaAMMHOTO CTaHJapTHEBIE MIPUMEHSTh pooesI TTAKeTHI 9K3aMeH
obecrnieueHus TTaKeTHI CTaHJApTHHIE | HCIOJB30BAHUE MIPOTPaAaMMHOTO
JUI pa3paboTKH | TPOrpaMMHOTO TTAKeTHI YMEHHH obecrieueHus A
TEXHOJIOTHYECK obecrieyeHns MIPOTPAMMHOTO MIPUMEHS T pa3paboTKu




[Tnanupyemsie

YpoBeHb ocBOEHUS

pE3yJIbTaThI
OCBOCHNA HEY/IOBJIETBOPU- | YAOBIETBOPH- OreHouHOE
KOMIICTCHIIMH TENbHO TEeJIBHO XOPOLIO OTJIMYHO CpecTBo
(MHIMKATOPBL |\ yyyvanbHblil He| (MHHEMATBHbL (cpenuutii) (BBICOKHIA)
AOCTHXCHHA JOCTUTHYT) , TIOPOTOBBIH)
KOMITCTCHITHIH )
o YacTH | AT pa3pabOTKH | 0OecTedeHus CTaHJapTHbIE TEXHOJIOTHIECKOH
MIPOEKTOB TEXHOJIOTHYECKO JUISt TIaKeThI YaCTH IPOEKTOB
MTUIIEBBIX il yactu pa3paboTku IIPOrpaMMHOTO TMTUIIEBBIX
TIpEANPUSTHH; MPOEKTOB TEXHOJIOTHYECK | obecredeHus TIPEAIPUSATHH;
paspabaTbIBaTh MHIIEBBIX oif yactu JUIs pa3paboTKu paspabaTbIBaTh
3aJaHusl  JUIS | TIPEATPHSATHH; IIPOEKTOB TEXHOJIOTUYECK 3a7[aHust IS
CMEKHBIX paspabaTbIBaTh MTUIIEBBIX oii yactu CMEXHBIX YacTer
yacTen 3aaHus AJis NIpEANPUATH; NIPOEKTOB NIPOEKTOB
IIPOEKTOB CMEXHBIX pa3pabaTbIBaTh TTUIIEBBIX
yacTeu 3aaHus AJis MIpeANPUATHIH;
IIPOEKTOB CMEXHBIX pa3pabaTbIBaTh
JacTen 3a7aHusT U1
IIPOEKTOB CMEXHBIX
yacTeu
MPOEKTOB
Baaners OtcyTcTBUE ®parMeHTapHO B nenom VYcneumHoe u Joknazsl,
HaBBIKAMU HaBBIKOB € BIIaJICHUE yCIIeHoe, HO CHCTEMaTHYeCKOe TECTBI,
pa3paboTku pa3paboTku HABBIKAMU HECHCTEMAaTH4e BJIaJICHHE nabopaTOPHBIC
3aJaHuN A7 3aJaHuil 11 pa3paboTku CKOE BIIaJICHHE HaBbIKAMU paboThl,
CMEXHBIX CMEXHBIX 3aTaHuH I HaBBIKAMH pa3paboTkn 9K3aMEH
yacTen yacTeu CMEXHBIX pa3paboTku 3alaHul IS
IIPOEKTOB; MPOEKTOB; JacTen 3aJaHuH I CMEXHBIX JacTeH
MIPUMEHEHUS MPUMEHCHHUS MPOEKTOB; CMEXHBIX MIPOEKTOB;
CTaHAAPTHBIX CTaH/IapTHBIX MPUMEHCHHUS qacTen MIPUMEHEHHS
MTAKETOB MTAKETOB CTaHapTHBIX MIPOEKTOB; CTaH/IapTHBIX
IPOrpaMMHOTO NpOrpaMMHOTO MaKeTOB NPUMEHEHUS MaKeTOB
obecrieueHus obecrieueHus MPOTrPaMMHOTO CTaHJIapTHBIX MPOTrPaMMHOTO
JUTS pa3paboTku | Ams pa3paboTKu obecrneueHus MaKeToB obecrieueHus st
TEXHOJIOTHYECK | TEXHOJOTHYECKO JUISt HPOrpPaMMHOTO pa3paboTku
01 yacTu i yactu pa3paboTku obecrieueHus TE€XHOJIOTMYECKON
MIPOEKTOB MPOEKTOB TEXHOJIOTHYECK | JIsi pa3paboTKU 4aCTH IPOEKTOB
TTUIIEBBIX MHIIEBBIX oif yactu TEXHOJIOTHYECK TTUIIEBBIX
MpEeANPUATHI MpEeANPUATHI MIPOEKTOB 0i1 yactu MpeANpUATHIA
TPYAOBbIE TTUIIEBBIX IIPOEKTOB
el cTBUSA: OpeNpUSTHI MUIIEBBIX
Oo6pabotka TPEIIPUATHN
JIaHHBIX,
MOJTYYEHHBIX
npu
UCTIBITAaHHSX

(A/04.5)




7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIe MAaTepPHAJIbI,
HeoOXoauMble JJisl OIleHKH 3HAHMi, YMeHHMii, HABBIKOB, XapaKTepPHU3YIOIIHX
JTanbl popMUPOBaHUA KOMIIeTeHIMH B pouecce ocsoenusi OITIOII BO

Tectbl

Ilpumepvl mecmogwvix 3a0anuii

I-{{1}}

S: Ilpouzeoocmeennvlil npoyecc Kao4aem ...
+: ocnoeHble npoyeccovl

+: ecnomozeamenvhvie npoyeccol

+:  obcnyscusaroujue npoyeccol

- OONOJHUMEbHbLE NPOYECChl

I:{{2}}

S: Texnonoeuueckas onepayus 3mo ...
+: yacmev mexHono2uuecko20 npoyecca
- 4acmsb OCHOBHO20 npoyecca

- 4acms OONOJHUMENIbHO20 npoyecca
- 0bcnycusarowull npoyecc

1:{{3}}

S: Ha ob6vexmul ynpasienus 6030€icmeayiont ...
+: cpeoa

+.: ynpasnsiowue 6o30elicmeue

- yenosek

-: cpedcmea mpyoa

I:{{4}}

S: Vnpasnenue xapakmepuszyemcs credyromumu acnekKmamu ...
+.:  KaHanom ynpaenanuje2o 6030eicmaeus

+: kananom ungopmayuu 06 obvexkme

+. yenvio ynpaenenus

+:  aneopummom ynpasneHus

3adavamu ynpasieHus

I:{{5}}
S: K ynpaenenueckum yHKyusm omHocsam ...
+: naamupoeanue

+: KOHmMpOIlb
+
+

KOOpOUHAYUsL

opeanu3ayus
NPOMOKOIUPOBAHUE COCMOSIHUS
- UChOIHeHUe 3a0aHull



Joxknaabl

1.

Apudmernueckue omeparopbl. OmepaTopbl  OMTOBOTO  CIBHUTra.

Jlornueckue OUTOBBIE ONIEPATOPHI.

2.
3.
4.
S.
6.

JleTekTopbl UMITYJIbCOB. CUETUMKH.

HNHCcTpyMeHTBI KOMIUIEKCOB Iporpammuposanus [JIK.

KauecTBeHHbIE TOKa3aTeNn NepexoaHbIx npoueccoB B CAP.
Matrematuueckue ¢pyHKIuu. CTpOKOBBIE (DYHKIUH.

Habop cranmaptaeix ¢yskiui. OyaknuonansHbie 010ku. [lomp3a u

Ba)XHOCTBb CTaHAapTa.

7.
8.
9.
10.
11.
12.

OnnokoHnTypHbie CAP HENMPEPBHIBHOTO AEHCTBHUS.

Omnepatopsl BbIOOpa u orpaHndeHus. Oneparopbl CpaBHEHUS.
[To6GuToBBI HoCTYyI K 1enbIM. ['ucrepesuc. [loporossiii curHaIM3aTop.
[Morsatus ACY: ACVII, UACY, ACY TII u ux ocobeHHOCTH
[TocnenoBarenbHbie PyHKIIMOHANIBHBIE cXeMbl SFC.

Crneunduka nepuoiuuecKux U HEMPEPHIBHBIX MPOIECCOB Kak OOBEKTOB

ynpasneHnust Haznauenue u nenu coznanns ACY TII.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
CUCTEM.
27,
28.

CrpykrypupoBannsiil TekCT ST. Penelinbie nuarpammsl LD.
Tarimepsl. Tpurrepsi.

TunoBele 3aKOHBI PETYIUPOBAHHUS.

TuIOBBIE ITEPEXOIHBIE TPOLECCHI.

Oynkuuu ACY TII. Ctpykrypa ACY TIL

S3bIk muHENHBIX HHCTPpYKIMH IL. @yHKnnoHanbHbIe quarpammMsl FBD.
VYipaBieHue, OCHOBHBIE TIOHATHSI U OIIPENEIICHUS.

CrpyKTypa TEXHOJOTHYECKOIO IpoLecca.

Knaccuduxarus ACY.

SCADA-cucremsl.

Ocob6ennoctu SCADA kak mporiecca yrnpaBJIeHHUs.

Ocnogubie TpedboBanust kK SCADA-cucremam.

0630p SCADA-cucTeM 1 UX BO3MOXKHOCTEH

TenmeHIMM pa3BUTHS anmapaTHbBIX U MporpamMMHbIX cpencts SCADA-

OcHOBHBIE BO3MOXHOCTH COBpeMEHHbIX SCADA -nakeTos.
[TonyyeHne KOHEUHO-PA3HOCTHBIX YPaBHEHUN U(POBBIX PETYISATOPOB

1 00JaCTH TOMyCTUMBIX U3MeHeHuil mapamerpos (111 peryastopsr).

29.
30.

[Iporpammupyemsbie norudyeckue kKoutposuiepsl (PLC).
ApxutekTtypa koHTposuiepa PCY.

JlaGopaTopHbie padoThI
Ilpumep navopamopnoit pabomut

3ananue k jadbopaTtopHoii padore no reme Ne 4

Hean padorbi: u3yunuTth s36iku Texno ST u Texno FBD cpeast Trace Mode,
peanuzoBath cucreMy ACY TII ¢ ucnosnb3zoBaHueM MPOrpaMMHON 00padOTKH.



3agaHue

B34ath 3a OCHOBY TpPOEKT, CO3JaHHBI TMpPHU BBINOJHEHUH BTOPOM
Ja00paTopHOi paboThl (CTaTUYECKOE W JMHAMUUYECKON H300pakeHue), 100aBUThH
KaHaJbl, KOTOPBIE MTEPEIAI0T 3HAUEHUE CTOMMOCTH NPOYKTa, pacxoaa, CyMMapHOTO
pacxoaa, CyMMapHOW CTOMMOCTH MPOAYKTA, IEPUO/Ia TEHEPALIUHA CUTHAJIA, YIAJIUTh
WCITI0JIb30BABIIUICS BO BTOPOM JTabopaTopHOl paboTe reHepaTop. Y BceX KaHAJOB
CIIeyeT CHATH (har MCIOJIb30BaTh Ha MaHesld 00pabdoTKa MpU PEeIAKTUPOBAHUU
KaHaJja.

J1o0aBHUTh, KHOIIKH, TPU HAa)KaTUU Ha KOTOpbIE OyAET BBOJUTHCS CTOMMOCTD
IPOAYKTa, IEPUO]] TeHEPAIlMU YPOBHS MPOIYKTa B EMKOCTH, PacXo/l, 00bEKTHI TEKCT
JUIsL OTOOPA’KEHUS CYMMApHOT0O pacxoa NpoAyKTa, CTOUMOCTH U3PACX0J0BAaHHOTO
IIPOAYKTa, CTOMMOCTH IIPOIYKTA, IIEPUOAA FEHEPALUH YPOBHS IPOAYKTA B EMKOCTH,
pacxoia U CTOUMOCTH.

Ho6aButs FBD nuarpammy, reHepupyromyo ypoBeHb IPOYKTa B eMKOCTH.
Ecnu nepuon remepaunu Menpie 10, To mporpaMMa A0JKHA YCTAaHOBUTB MEPHOL
paBubiii 10. [Iporpamma noikHa Bo3BpamiaTh OTMACIITaOMPOBAHHBIN CHUTHAN, TO
€CTb 3HAYCHUS JOJDKHBI U3MEHATHCS B 3aJaHHOM JUAIla30He.

JobaButh nporpammy ST, KOTOpas MpoBepsSeT 3HAYEHHWE CTOMMOCTH H
pacxoza ¥ IpOU3BOIUT pacyeTsl. Eciii 3HaYeHHEe CTOMMOCTH WIM Pacxoa MEHBbIIIE
1, TO ycTaHaBIMBaeT COOTBETCTBYIOIIMI apameTp paBHbIM 1. IIponsBoaut pacuer
CyMMapHOI'O pacxoja IpPOAYKTa M CYMMAapHOHM CTOMMOCTH H3PACXOJO0BAHHOIO
MIPOAYKTA.

IK3aMeH
Bonpocut k 3x3ameny

IIK-6 — cnocobHocmblo UCnOIBb306aMb UH(OPMAUUOHHBIE MEXHON0ZUU
0J151 peuleHusl MeXHOI02UUeCKUX 3a0ai no nPou3eo00cmey npoOyKnoe NUmaHus

U3 pacmumesbHo20 Colpbs
1. SCADA-cucremsl.

[Tporpammupyemsbie orudeckue kKoutposuiepsl (PLC).
Pacnipenenennsie cuctemsl ynpasienus (DCS).

Ocob6ennoctu SCADA kak mporiecca yrnpaBJIeHHUS.

OcHoBuble TpedoBanus kK SCADA-cucremam.

0630p SCADA-cucTeM 1 UX BO3MOXKHOCTEH

TenmeHIMM pa3BUTHS anmapaTHBIX U NporpaMMHBIX cpeacts SCADA -

No Ok wN

CUCTEM.
8.  OcHoBHBIE BO3MOKHOCTH coBpeMeHHBIX SCADA-T1akeToB.
9. Hanexnocts dinementoB ACY TIL
10. SI3wIK peneitHO-KOHTAaKTHBIX cxeM (LD).
11. Cnucox unctpykuuit (IL).
12. CrpykrypupoBansbiii TekcT (ST).
13. [uarpammsl pyHkimoHanbHbix 010k0B (FBD).
14. TlocnepoBatenbHble GyHKIHOHATBHBIE cxeMbl (SFC).



15. S3eik  CFC  (ympaBieHHsT  HENPEPHIBHBIMU  TEXHOJOTHYECKUMHU
MPOIIECCAMH).

IIK-23 — cnocobnocmuio yyacmeosams € paspadomike npoeKmos 6HOB8b
CMPOAWUXCA  NPEOnPpUAMUIl N0  GbLINYCKY NPOOYKMO8 NUMAHUA U3
pacmumenbHozo colpvia, PEKOHCMPYKYUU U MEXHUYECKOMY nepeoCHAU|eHUI0
Cyuiecmeyouux npou3e00cme

1. ACVYTIL OcHoBnbie nousTusi. Ycnosus coznaanust ACYTIL

2. Crpykrypa u kinaccupukanus ACYTIL

3.  Bunwer obecnieuenuss ACYTIL. C6op u mpeaBaputenbHas o0padoTKa
uHpopMmaruu. CTpyKTypHas cxema uppoBOi CUCTEMBI KOHTPOJISI.

4, TunoBeie anropuT™Mbl cOopa M 00pabOTKM HHOOpPMAIUH. AJITOPUTM
UKIMYECKOT0 OMpoca JATYUKOB. AJNTOPUTM ONpEACNICHUS MCTUHHBIX 3HAUCHUN
napameTpoB.

5. TlomydyeHne KOHEYHO-PA3HOCTHBIX YPaBHEHHUU ITU(PPOBBIX PETYISTOPOB
1 00JaCTH TOMyCTUMBIX 3MeHeHuil mapamerpos (111 peryastopsr).

6. Ilokasarenu HaACKHOCTU TEXHUUYECKUX CPEICTB

7. YmpaBieHue, OCHOBHBIC TIOHATHSA U OTIPEACTICHUSI.

8. CrpykTypa TEXHOJOTUYECKOIo MpoIiiecca.

9. IlpunsTue penieHus B QYHKIUAX YIIPABICHUS.

10. OcHoBHbBIC IPUHIUITEI aBTOMATH3aAIMKU yripaBienus TII.

11. Knaccudukamus ACY.

12. ®OyHKOUM OPTaHU3AIMOHHOTO YIIPaBICHUS.

13. Tlomexu B ACY TII.

14. TloHsiTHE aBTOMATU3UPOBAHHOTO U ABTOMATHUYECKOI'0 YIIPABJICHHUS.

15. Meroasl U cpeicTBa UBMEPEHUI TEMIIEpaTyPHl.

16. MeToasl 1 CpeaCcTBA U3MEPEHUI JaBICHUS.

17. Merogsl u cpeacTBa U3MEPEHUHN pacX0/1a KOJUYECTBA BEILIECTB.

18. Meromsl u cpecTBa U3MEPEHUN YPOBHSI.

19. Merozsl U cpeicTBa U3MEPEHUM COCTaBa BEIIECTRA.

20. MeTob! U cpeAcTBAa U3MEPEHUI CBOMCTB BEIIECTB.

21. Opranuzaiys I3MEPUTEIHHOTO KaHaa.

22. Metoabl oOecrieueHus HaIeKHOCTH.

IIK-26 — cnoco6nocmblo ucnoyib3osamv CMAHOAPMHbBIE NPOZPAMMHbIE
cpeocmea npu paspadomke mMexXHON02UUECKOU YaACMmu NPOEeKMOo8 NUUEEbIX
npeonpuamuii, nNO020MOBKe 3A0AHUNl HA pa3padoOmMKy CMEMCHbIX uacmeil

npoeKkmos
1. Meroas! ynpaBieHus MPOU3BOJCTBOM U TEXHOJIOTHYECKUM MTPOIIECCOM.
2. CocraB u ¢pyukiuu ACY TIIL.
3. TloneBoi BBOA/BEIBOJ
4.  Apxurektypa koHTposuiepa PCVY.
5.  IIpoMBINIUICHHBIE CETH BEPXHETO YPOBHSI.



6. OPC crannpapr.

/. HMI Ha 6a3e onepaTOpCKUX CTaHUUI

8.  PerynsiTopbl U cXeMbl PETyJIMPOBAHUS

9. Tlonessie mmHBI PCY

10. AsapuiiHble curHanM3auu U apxuBupoBanue B PCY

11. Xapakrepnsie ocobeHHOCTH coBpeMeHHbIX ACYII

12. OcHoOBHBIE TOHATHA U ONPEICICHUS TEOPUU ABTOMATU3AIMU
TE€XHOJIOTMYECKHUX MTPOLIECCOB.

13. OcHoBHBIE TIOHATHS H OIpPEAETCHUS TEOPHH AaBTOMATHYECKOTO
YIPABJICHUS.

14. TexHosornuyeckuii OOBEKT YIPABICHHUS.

15. TumnoBble 3aKOHBI PETYJIUPOBAHUS.

16. I{udpoBbie cUCTEMBI YIIPABIICHHUS.

17. T'ocynapcTBeHHas cHUCT€Ma HIPOMBIIUIEHHBIX NPUOOPOB U CPENCTB
aBTOMAaTHU3aIINU.

18. Arperarnbie komriekcs! ['CII.

19. Knaccudukamus ycrpoiicts I'CII.

20. OOGecnedyeHUs €UHCTBA U3MEPECHUI.

21. Ceprudukanus.

22. KoHTposiepsl 0T€Y4eCTBEHHOTO MTPOU3BO/ICTBA.

23. 3apyOexHbIe KOHTPOJUIEPHI.

24. Texauueckrue ocHOBBI MO mpennpusTHsi.

25. Hopwmartusasie 3a1auu MO npeanpusitus.

26. OpraHuzamnus MTOBEPOYHBIX MOIPA3ICTICHHM.

27. Teoperuueckue ocHOBEI MO cuctem.

28. TumnoBble MO/IENI NUCXOTHBIX JAHHBIX.

Ilpakmuueckoe 3a0anue Ha IK3aMeH

Jnst  ompeneneHuss — cTeneHd  COPMUPOBAHHOCTH  OOYYAIOIUMCS
komnerenunid IIK-6, 11K-23 u [IK-26 Ha sK3ameHe eMy NIpeaiaraercsi peluTh
CJIEAYIONIYIO TPAKTHYECKYIO 3a7auy.

B cucreme Trace Mode co3nmaTh KaHas, reHepaToOp 3aJaHHOTO CHUTHAJIA
(CMHYCOMIANIBHOTO, MUII000PA3HOTO, TPEYTOJbHOTO), TPOU3BECTH MPUBSZKY
reHeparopa K CO3JaHHOMY KaHally, MaclITaOMpOBaHWE CHUTHAJa, O0ECHevyuB
3aJlaHHbIN JTMANa3oH; Ha DJKpaHE BBIBECTH OTMACIITAOMPOBAHHBINA CHUTHAT C
MOMOIIBIO CTPEJIOYHOTO IPprbOOpa, TPEHAa, TEKCTA.

7.4 Meroauueckne MaTepHayibl, OINpeaesilOUIie  MPOUEAYPbI
OLCHUBAHUSA 3HAHMH, YMEHMHd, HABBIKOB XapPAaKTEPU3YIOUIUX ITANbI
¢bopmupoBaHust KOMIETEHIIMA

Kputepun oumeHkmn n0KJaga: HOBU3HA TEKCTa, OOOCHOBAHHOCTH BhIOOpa
WCTOYHUKOB JIUTEPATYPhI, CTENIEHb PACKPBITHS CYIIHOCTH BOMPOCA, COOTIOACHUS
TpeboBaHUM K OPOPMIICHHUIO.



OrneHka «OTJIMYHO» — BBITIONHEHBI BCE TPEeOOBaHMsI K HAMMMCAHUIO JOKJIAa:
o0o3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyalbHOCTh; CAENIaH aHaJIU3 Pa3IMYHbIX
TOYEK 3PCHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMY | JIOTUYHO M3JI0KEHa COOCTBEHHAS
MO3UIHS; CPOPMYITUPOBAHBI BBIBOJBI, T€Ma pPACKpBbITa IMOJHOCTHIO, BBIACPIKAH
00bEM; cOoOJI0ICHBI TPEOOBAHUSI K BHEIITHEMY O(DOPMIICHHIO.

OreHKa «XOpOI0» — OCHOBHBIE TpeOOBaHUS K JOKJIATy BBITIOIHEHBI, HO MPU
3TOM JIOMYIICHBI HEAOYETH. B WacTHOCTH, MMEIOTCS HETOYHOCTH B W3JIOKEHUHU
MaTepuaina; OTCYTCTBYET JIOTMUECKas IOCIEI0BATEIbHOCTh B CYXICHUSX;, HE
BbIIEpKaH 00BEM JIOKIIa/Ia; UMEIOTCS YIIYIICHHUS B O(DOPMIICHHUH.

OreHKa «yITOBICTBOPUTEIEHO» — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHUS OT
TpeOoBaHMIl K pedeprupoBaHnio. B yacTHOCTH: TeMa OCBEIIeHA JIMIIb YaCTUYHO;
JIOTTYIICHBI (PaKTUYECKHE OIIMOKH B COJIEP)KaHNUU AOKIIAa; OTCYTCTBYIOT BBIBOJIBI.

OneHka «HEYAOBIECTBOPUTENBHO» — TeMa JOKJIaZga HE PpacKphITa,
OOHaApyKMBAaeTCsl CYLIECTBEHHOE HEMOHMMaHWE MpoOJeMbl WIM JOKIa] He
IIPEICTaBJICH BOBCE.

Kpurepun ouneHkn 3HaHuii, O0O0y4amOmIUXCsi MNPH TNPOBeJICHUHU
TECTUPOBAHUS:

OueHka «OTJIMYHO» BBICTABISIETCS MPU YCIOBUU MPABUIIBHOIO OTBETA
oOyyaroierocsi He MeHee 4eM 85 % TEeCTOBBIX 3aaHul;

OneHka «XOpOIIO» BBICTABIIAECTCS NPH YCIOBUHM IPABWIBHOTO OTBETA
oOyuaroiierocsi He MeHee ueM 70 % TeCTOBBIX 3aaHuM;

OueHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS MPH YCIOBUHU IMPABUIBHOTO
oTBeTa oOyuatomierocst He MmeHee 51 %o;

OlnieHKa «HEYIOBICTBOPUTEILHOY» BBICTABIISACTCS MIPU YCIOBUU MPABUIHLHOTO
oTBeTa oOyuaromierocs MmeHee 4eM Ha 50 % TECTOBBIX 3aJaHUM.

Kpurepuu ouenku jsadoparopHoi padorTsl

OneHka «OTJMYHO» BBICTABISETCS B TOM cliydae, korga paborta Oblia
BBITIOJTHEHA TOJHOCTHI0. OOydarouuiicss BiaJeeT TEOPETUUYECKHUM MaTephajioM,
OTCYTCTBYIOT OIIMOKMA TIpU OMHCAHUHM Teopuu, GOpMYIUPYyeT COOCTBEHHBIE,
CaMOCTOATENbHbIE, 000CHOBAHHBIE, APTYMEHTHPOBAHHBIE CYXKACHUS, MPEICTABISET
MOJIHBIE ¥ Pa3BEPHYTHIE OTBETHI HA JOMOJHUTEIbHBIE BOMPOCHI.

OreHKa «XOpoII0» BHICTaBJISETCS B TOM cliydae, KOorja padoTa BHITIOJIHEHA
MOJIHOCTBI0, OOYYaIOMIUICS BJIAJICET TEOPETUUECKUM MaTepuaioM, OTCYTCTBYIOT
OIIMOKKA TIPU OMHUCAHUM TEOPUH, (POPMYIHUPYET COOCTBEHHBIE, CAMOCTOSITEIILHBIE,
000OCHOBaHHBIC, APTyYMEHTUPOBAHHBIC CYXKIEHUSA, JOMYyCKas HE3HAUYUTEIbHBIC
OITMOKM Ha JIOTIOJTHUTEIHHBIE BOTIPOCHI.

OrneHka «yAOBJIETBOPUTEJIbHO» BBICTABIIACTCA TOTJa, Koraa pabora
BBITIOJTHEHA TIOJTHOCTHIO, O0YJarOIIMIACS BIIaJeeT TEOPETHUECKUM MaTepHaoM Ha
MHUHHUMAJIGHO JTOITYCTUMOM YPOBHE, OTCYTCTBYIOT OIIMOKH IPH ONMCAHUH TECOPHH,
UCIIBITHIBACT 3aTPyAHCHUS B (HOPMYJIUPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX M



apTyMEHTUPOBAHHBIX CYXXICHHM, JOMycKas HE3HAYUTEIbHbIe OIIMOKH Ha
JOTIOJIHUTENIbHBIE BOIPOCHI.

OneHka «HeEYH0BJETBOPUTENbHO» BBICTABIISIETCS TOr/a, Korjga paboTta
BBINIOJIHEHA TOJHOCTBIO, OJHAKO OOYYaroUIMICS HE BIAJIEeT TEOPETHUYECKUM
MaTepuaioM, JOIMycKasg TIpyOble OIIUOKH, WCIBITHIBACT 3aTPyAHEHUS B
bopMyIMpOBKE  COOCTBEHHBIX  CYXICHUH, HECIOCOOEH  OTBETUTh  Ha
JOTIOJIHUTENIbHBIE BOIPOCHI.

Kpurepuu oneHkn Ha IK3aMeHe

OueHka «OTJIMYHO» BBICTABISIETCS OOydaroleMycs, KOTOpbI o0namaer
BCECTOPOHHUMHM, CUCTEMATHU3HPOBAHHBIMU M TJIIYOOKMMHU 3HAHMSIMHU MaTepuala
y4eOHON TpPOrpaMmbl, yMEET CBOOOJHO BBINOIHATH 3aJaHusl, MPEAYyCMOTPEHHbBIC
y4eOHOM MporpamMMoii, YCBOUJI OCHOBHYIO M O3HAKOMWIICS C JOTOJIHUTEIbHOU
JUTEPATYPON, PEKOMEHJIOBAHHON yueOHOUM mporpammoit. Kak mpaBuio, oieHka
«OTJIMYHO» BBICTABISICTCS OOyYArOIIEMYCSl YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHU W TMOHSITUH JUCHMIUVIMHBI B HMX 3HAYEHUW [JIs1 OpuoOpeTaeMoi
CIEIUAIBHOCTH, TMPOSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B IOHUMAHWH,
U3JIO)KEHUM M HCHOJB30BAHMM  Y4YEOHOIO MaTepuana, IIPAaBUIIBHO
00OCHOBBIBAIOLIEMY TPUHATHIE PEIICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMH
HaBBIKAMU U NMPUEMaMU BBITTOJHEHUS MPAKTUYECKUX PaboT.

OneHka «X0opouIo» BBICTABIIAETCS 00ydaroIIeMycsi, 0OHAPYKUBILIEMY [TOJTHOE
3HaHWE MaTepuaja y4yeOHOM  MpOTrpaMMbl,  YCIIEIIHO  BBIMOJHSIOMIEMY
MPEAyCMOTPEHHbIE Y4YeOHOM MporpaMMoil 3aJaHusi, YCBOUBIIEMY MaTepuai
OCHOBHOM JIUTEpaTyphl, peKOMEHI0BaHHON y4ueOHOU mporpammoit. Kak mpaswuiio,
OLICHKA «XOpOLIO» BBICTaBIISICTCS oOy4aroniemMycs, [IOKa3aBlLIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHWW 10 JUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOATEILHOMY TIOMIOJIHEHUIO 3HAHMM B XOJA€ MalibHEWIed ydeOHOW u
po(EeCCUOHANILHON NI€SITEIbHOCTH, MPABWIBHO MPUMEHSIOUIEMY TEOPETHUYECKUE
MOJIOKEHUSI TIPU PEIICHWHM NPAKTHYECKHMX BOIPOCOB M 33Jad, BIAACIOLIEMY
HEO0OXOIMMBIMHM HaBbIKAMH U TTPUEMaMHU BBITIOJIHEHUS TPAKTUUYECKUX PaldoT.

OueHka «yJOBJIETBOPUTENIBHO» BBICTABISIETCS OOY4YaIOMIEMYCsl, KOTOPBIN
MOKa3aJl 3HAHME OCHOBHOIO Marepuana Y4yeOHOW mporpaMMbl B 0OOBEME,
JIOCTATOYHOM M HEOOXOUMBIM JJIsl JajbHEenIIel yueObl U MpeICcTosIIeH paboThI MO
CIIEIUAIBHOCTH, CIIPABUJICS C BBITIOJIHEHUEM 3aJaHui, TPETYCMOTPEHHBIX YU4eOHOM
MPOrpaMMoOi, 3HAKOM C OCHOBHOW JIUTEPATypOil, PEKOMEHJIOBAaHHON yueOHOI
nporpammon. Kak mnpaBuiio, ONEHKa «yAOBJIECTBOPUTEIBHO» BBICTABIISETCS
oOy4aroniemMycsi, JOIMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha HSK3aMEHE WM
BBITIOJIHEHUH HK3aMEHAIIMOHHBIX 3aJaHui, HO 00JajarmeMy HEOO0XOIUMBIMU
3HAHUSIMA ~ TI0J] PYKOBOJACTBOM  IIPENOJaBaTesis ISl  YCTPAHEHUS  ATHUX
MOTPENTHOCTEH, HAPYIIAIIIEMY IOCIEA0BATEIbBHOCTh B HW3JIOKCHUH Y4eOHOTO
MaTepuaga W HUCIHBITHIBAIOIIEMY 3aTPYyJAHEHHS MPU BBINOJHEHUU MPAKTHUYECKUX
pabor.

OueHka «HEYOBIETBOPUTENILHO» BBICTaBIsETCA oOydarouiemycs, He
3HAIOIIEMY OCHOBHOM 4acTHM MaTepualia yueOHON MpOorpaMMbl, JIOMYCKAOIIEMY
NPUHUIUNHAIBHBIE OIIMOKA B  BBIMOJHEHUH TMPEAYCMOTPEHHBIX  y4yeOHOMU



IPOTrpaMMOi 3aJaHi, HEYBEPEHHO C OOJIBIIMMH 3aTPYTHEHUSMH BBITOTHSIOMIEMY
npakTuyeckue pabotel. Kak mpaBuio, OLEHKa «HEYIOBJIETBOPUTEIHHO
BBICTABJISIETCS 00yJaroueMycsi, KOTOPhI HE MOXKET MPOAOJIKUTH OOyUYEeHHE WITU
OPUCTYIUTD K JEATEIbHOCTH 0 CHEIMAIbHOCTH 10 OKOHYAHWU YHUBEpcUTETa 6e3
JIOITOJTHUATEIIBHBIX 3aHATUN 10 COOTBETCTBYIOLIEH JUCLUIUINHE.

KoHTposIb OCBOEGHMSI JUCUMIUIMHBI HPOBOAUTCS B COOTBETCTBUU C
[In KyoI’'AY 2.5.1 Tekyumil KOHTpOJIb YCIEBAEMOCTH M MPOMEKYTOUHAS
aTTectauus oOy4Jaroluxcsl.

8 IlepeyeHb OCHOBHOM M J1OMOJHUTEIbHON Y4eOHOI JIUTEPATYPbI

OcHoBHasi JiMTEpaTypa:

1. 3aBbSJIOB B.A. Maremaruueckue OCHOBBI YIIPABJICHUSA
TEXHOJIOTHYECKUMH TpolieccaMu  [DIEKTPOHHBIA pecypc]: KOHCHEKT JIEKIUH/
3aBbsisioB B.A., Benuukun B.A.— DOnekTpoH. TEKCTOBbIE JaHHbIE.— M.:
MOCKOBCKHI TOCYAapCTBEHHBIM CTPOUTENbHBIA yHUBEpCUTET, Al [In Op Menua,
9bC ACB, 2015.— 116 c.— Pexwum noctyma: http://www.iprbookshop.ru/38471.—
OBC «IPRbooks»

2. KoMmnbroTepHble TEXHOJIOTMU MPHU MPOEKTUPOBAHUM U SKCIUTyaTalluu
TEXHOJIOTHYECKOT0 000pyI0BaHMS [ DIEKTPOHHBIN pecypc]: yuebHoe mocooue/ I'.B.
AnekceeB [u ap.].— DnekTpoH. TekcToBbie fanHble.— CI16.: TUOP/, 2012.— 256
c.— Pexum pocryna: http://www.iprbookshop.ru/15940.— 9bC «IPRbooks»

3. JIynenko O.B. TexHosoruueckue mpoLECChl, IPOU3BOACTBA U
obopynoBaHue [DIeKTpoHHBIH pecypc]: ydeOHoe mocobme/ Jlynenko O.B.—
DJIEKTPOH. TEKCTOBBIE JaHHbIe.— benropona: benropoackuii rocyaapCTBEHHBIN
TexHonoruueckuii yauepcuteT um. B.I'. [llyxosa, 9bC ACB, 2012.— 90 c.—
Pexxum nocryna: http://www.iprbookshop.ru/28408.— 3BC «IPRbooks»

JlonmosiHUTEILHAS JIUTEpaTypa:

1. I'pannunn  O.H. MHpopMalMOHHBIE TEXHOJOTMH B YIpaBICHUU
[OnexTpoHHBI pecypc]: yuebHoe mocobue/ I'panmumn O.H., Kuses B.U.—
OnexTpoH. TekcToBbie nanHbie.— M.: BUHOM. Jlaboparopus 3nanumii, IaTepHeT-
VYuusepcurer Nudopmarmonnsix Texnomoruit (MHTYUT), 2008.— 336 c.—
Pexxum nocryna: http://www.iprbookshop.ru/15848.— OBC «IPRbooks»

2. OCHOBBI IPOrPaMMHUPOBAHUSI MUKPOIIPOLIECCOPHBIX KOHTPOJIEPOB B
IU(POBBIX CUCTEMAX YIIPABJICHUS TEXHOJIOTMYECKUMU TPOIeccaMu [ DIEKTPOHHBIN
pecypc]: yuebnoe mocoome/ B.C. KynpsimoB [u np.].— DJIEKTPOH. TEKCTOBBIC
naHHble.— BopoHex: BOpOHEXKCKUN rocy1apCTBEHHbIN YHUBEPCUTET UHKEHEPHBIX

TEXHOJIOTHH, 2014.— 144 C.— Pexxum JIOCTYTIA:
http://www.iprbookshop.ru/47437.— 9BC «IPRbooksy»
3. Pemetnax E.Il.  ABTOMaTU3MpOBAHHBIE CUCTEMBI  YIIPABJICHUA

TEXHOJIOTUYECKUMHU IMPOLECCAMH [ DNEKTPOHHBIN pecypc|: KOHCHEKT JIEKIUN IS
CTYJEHTOB CHEUUalbHOCTH «TEeXHOJOTusi MOJIOKA U MOJOYHBIX MPOTYKTOBY/



Pemernsak E.Il— OnekTpoH. TekcroBble aaHHble.— CaparoB: CapaTOBCKUI
rOCYJapCTBEHHBIM arpapHeii yHuBepcuter nmenu H.M. BasuiioBa, By3oBckoe

oOpasoBaHue, 2009.— 168 cC— Pexum JOCTyma:
http://www.iprbookshop.ru/8142.— 3BC «IPRbooks»

4, benos, II. C. Maremarnuueckoe MOJIETUPOBAHUE TEXHOJOTUYECKUX
npoiieccoB : yueoHoe nocobue (koncnekT jekiuil) / I1. C. benoB. — EropbeBck :
EropeeBckuit TEXHOJOTUYECKUI WHCTUTYT (pumman) MockoBcKOro

rocyaapcTBeHHoOro TexHojoruueckoro yausepeurera « CTAHKWH», 2016. — 121
c. — ISBN 978-5-904330-02-6. — Tekct : 3NEKTPOHHBIA // DIEKTPOHHO-
OubIMoTEeUHAas cucrema IPR BOOKS [caiit]. — URL:
http://www.iprbookshop.ru/43395.html

O IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOH-
Ho#l ceTu «AHTEpHET»

[lepeuens ObC
Ne | HaumenoBanmne | TemaTuka Hayvaio nelictBus u HaumenoBanue opranusanuu 1 HoMep
pecypca CpOK JAeiicTBUsA JI0roBopa
JIOrOBOpa
1 | Znanium.com YHuBepcabHas 17.07.2019 Jorosop Ne 3818 OBC ot 11.06.19
16.07.2020 Horosop 4517 5BC 03.07.20
17.07.2020
16.01.2021
2 | UsmarenscTBO Berepunapus 13.01.2020 000 «M3xa-Bo JIaub»
«JlanbY CenbCeK. X03-BO 12.01.2021 KontpaxT Ne940 ot 12.12.19
TexHonorus
XpaHeHHA
u niepepaboTKu
MHIIEBBIX
MPOJIYKTOB
3 | IPRbook YHuBepcaibHas 12.11.2019- 00O «Aii [Tu Op Menuay JInieH3MOHHBI#
11.05.2020 noroBopNe5891/19 or 12.11.19
12.05.2020 000 «Aii ITu Dp Meauay JIueH3HOHHBII
11.11.2020 JoroBopNe6707/20 ot 06.05.20
Ob6pa3oBarenbH | YHHBEpCaJIbHAS
Il mopTan
Kyol'AY
DNIEeKTPOHHBIHI YHuBepcaibHas
Karanor
OouboTeKH
Kyol'AY

10 MeToanuyeckue yKa3aHus JJis 00y4arOIIUXCS MO OCBOEHHIO
TUCIHHUILIUHBI

CucTeMsbl yripaBJIeHHs] TEXHOJIOTHYECKUMU TpolieccaMy U UH(GOpMaIMOHHbIE
TEXHOJIOTUU : METOJ. PEKOMEHAIMU 110 KOHTAKTHOW M CaMOCTOSITEIbHOM padoTe
/coct. JI. A. 3amoTaiinoBa.

Pexum nocrymna: https://edu.kubsau.ru/file.php/118/SUTPIIT_MR_571176 v1_.PDF

11. IlepeyeHb HMH(POPMANUOHHBIX TEXHOJOTHi, HCIHOJb3yeMbIX NpPH
OCYIIEeCTBJIECHMH 00pa30BaTeJIbHOI0 MNpoLecca MO0 IMCIHUIJIMHE, BKJINYAas


https://edu.kubsau.ru/file.php/118/SUTPiIT_MR_571176_v1_.PDF

nepeYeHb IMPOrpaMMHOro obecrnedyeHuss M HMHGOPMAIMOHHO-CIIPABOYHBIX
cucTemM

NudopmanmonHbpie  TEXHOJIOTHHM, HCIOJb3yeMble TMPU  OCYIIECTBICHUU
o0pa3oBaTeNpbHOTO  Mpoliecca MO  JUCHUIUIMHE  TO3BOJISIIOT:  OOCCIEYHTH
B3aMMOJICUCTBUE MEXKY YYaCTHHUKAMU 00pa30BaTEIbHOTO Mpoliecca, B TOM YHCIIe
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJICMCTBUE TMOCPEACTBOM CETH
«HTepHeT»; (UKCUPOBATH XOJ 00pa30BaTENBHOIO IMpollecca, pe3yIbTaToB
MPOMEXKYTOYHOM aTTECTAllMM 10 JUCHUIUIMHE W PE3yJbTaTOB OCBOCHUS
o0pa3oBaTeNbHON MpOTrpaMMbl; OpPTraHM30BaTh IMIpolecc OOpa3oBaHUS IyTEM
BU3yalIM3allil  M3y4aeMod  HMHQPOpPMAIMM  TOCPEACTBOM  HCIOJB30BaHUS
npe3eHTalnl, y4eOHbIX (DUIBMOB; KOHTPOJHPOBATH PE3yNbTaThl OOy4YeHHs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.
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Ne | HaumeHoBaHue Kpartkoe onucanue

1 Microsoft Windows OmnepainmoHHas cuctemMa

2 | Microsoft Office (Bkmrouaer Word, | [Taket ohuCHBIX PHIOKEHUI
Excel, PowerPoint)
3 Cucrema tectupoBanust INDIGO TectupoBanue

[lepeuenb cB0OOHO pacnpocTpansemoro [10:

Ne | HammeHnoBanme Kparkoe onucanue
1 SCADA TRACE MODE | SCADA-cucrema
(OecrimaTHast Bepcus)

[lepeuennr mpodeccHoHANBHBIX 0a3 JaHHBIX U HWH(OPMAIMOHHBIX CIPABOYHBIX
CUCTEM

Ne | HaumeHnoBaHnue DJIeKTPOHHBIN apec
1 Hayunast snekrponHas 6ubmmoreka | https://www.elibrary.ru/
elibrary.ru

12 MarepuajJbHO-TEXHUYECKOe o0ecneyeHue IJs OO0y4YeHHS] IO

AUCIHHUILIHHE
HHaHI/IpyeMBIC IIOMCIICHUA IJIs1 HpOBGI[CHI/ISI BCEX BUI0B yqe6H0171 ACATCIIBHOCTU

No HanmeHnoBanue yueOHBIX HanmvenoBanue nomemenuit it | Agpec (MECTOIOIOKEHNE) TOMEIICHUIA
I1/T1 |IPeIMETOB, KYPCOB, MTUCHHUIUIAH| TPOBEACHHS BCEX BUIOB yUeOHOW | IS MPOBEJCHUS BCEX BUIOB YUCOHOMH
(Momyieit), IpaKTUKH, HHBIX JeSITeIBHOCTH, MPEIyCMOTPEHHOM JIeSTEIbHOCTH, MIPE1yCMOTPEHHON
BHJIOB y4eOHOM AEATEIEHOCTH, Y4eOHBIM IUTAHOM, B TOM YHUCIIE Y4eOHBIM ITUTaHOM (B CIy4ae
MPEIYCMOTPEHHBIX YUCOHBIM | TOMEIICHHS JUIS CAMOCTOSTEIBHON peanu3aiyu 00pa3oBaTeIbHON
IUTaHOM 00pa30BaTEIFHON paboTEHI, ¢ YKa3aHUEM IEePEUHS MPOTPaMMEI B CETEBOH opme
MPOrpaMMbl OCHOBHOTO 000pYIOBaHHS, Y4eOHO- JIOTIOJTHUTEIBHO YKa3bIBAETCS
HarJISTHBIX TIOCOOUi HauMEHOBAaHWE OpTaHU3aIUH, C
¥ UCTIOJIB3YEeMOT0 MPOrPaMMHOTO KOTOPO#i 3aKITFOUEH JJOTOBOP)
obecrnievueHus
1 2 3 4
CucteMbl ynpaBleHUs ITomemenne Ne403 DK, mocamodHbIx 350044 KpacHomapckuii kpaid, T.
TEXHOJIOTHYECKUMHU mecT — 50; mromans — 83,5kB.M; Kpacuonap, yi. um. Kanuunna,13
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I/IHd)OpMaLII/IOHHBIe TEXHOJIOTHH |3aHIATHI JICKIITMOHHOI'O THIIA, 3aHITUN

yueOHast ayAUTOpHUs JUIsl IPOBEACHUS

CEMHHAPCKOT0 TUIIa, KypCOBOTO
MPOEKTUPOBAHHUS (BBIITOIHEHHS
KYpPCOBBIX padoT), TPYIIIOBBIX U

WHIMBUIYaJIbHBIX KOHCYJIbTAlNIA,
TEKYILIEro KOHTPOJIS 1
MIPOMEKYTOYHOH aTTECTAIIH .
CIUIUT-CUCTEMa — 2 IIT.;
CreUaIn3upoBaHHas
MebOenb(yueOHas 10cKa, yueOHas
MeOeh).
TEXHHUYECKUE CPeCcTBA 00yUYCHUS,
HaOOpBI IEMOHCTPALIMOHHOTO
000pynoBaHUs U ya9eOHO-HATIISTHBIX
mocobuit (HoOyTOyK, IPOEKTOP,
9KpaH);
IpOrpaMMHOE OOecIieyeHue:
Windows, Office.
TTomemenue Ne208 OK, mnomaas —
59,2kB.M; mocamgo4HbX MecT — 30;
yueOHast ayAUTOPHs I IPOBEACHUS
3aHSITUHN JIEKITMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOTr0 THIIA, KypCOBOTO
NPOCKTUPOBAHHMS (BBITOTHEHHS
KYpPCOBBIX padoT), TPYIIIOBBIX U
WHJMBUIYaJIbHBIX KOHCYIbTALH,
TEKYILIEro KOHTPOJIS 1
MNPOMEXKYTOYHOU aTTeCTalUH
KOHAUIMOHep — | 1mT.;
TCXHUYCCKUE CPCIICTBA 06yquI/1;1
(cereBoe obopynoBanue — 1 miT.;
KOMITBIOTEp NEePCOHAIBHBIN — 9
IIT.);

Joctyn k ceti «VHTepHeT»;
JIOCTYII B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBEHYO
Cpely YHUBEPCHUTETA;
CIICLMAT3UPOBaHHAS
MebOenn(yuebHas Jocka, yaeOHas
Mebenn)."

TTomenienne Ne541 I'VK, miomans
— 36,5KB.M; TIOMEILIEHUE IS
XpaHeHHs ¥ NPO(PUIAKTHUECKOTO
00cIyXMBaHUs yIeOHOTO
o0opymoBaHus.
KOHIHIMOHep — 1 mT.;
XOJIOIWIBHAK — 1 mT.;
nabopaTopHOEe 000pyIOBaHHE
(obopymoBanume maboparopHoe — 3
INT.});

TEXHUYECKHE CpeaCcTBa 00yUeHUS
(mpurTep — 1 1WIT.;
MOHHUTOp — 3 IIT.;
KOMIIBIOTEP MEPCOHATBHBIN — 5
IIT.).

[Momemenune Ne510 T'VK,
ocago4YHbBIX MecT — 30; mIomanb
— 54,9xB.M; IOMEIIICHUE IS
CaMOCTOSTEIILHON paOOTHI.

sabopaTopHoe 000pyI0BaHHE




(cron nabopatopHslii — 1 wT.;
TepMmoiTanra — | mir.;);
TEXHUYECKNE CPEACTBA 00yICHUS
(Mpy — 1 mT.;
9KpaH — 1 wrT.;
npoekrop — 1 mr.;
ceteBoe 00opynoBanne — | mr.;
ckaHep — | mrt.;
uom — 2 mrT.;
cepep — 2 WIT.;
KOMITBIOTEp MepCOHaNbHBIA — 11
IIT.);

Joctyn k cetd «VHTepHeT»;
JOCTYI B 3JIEKTPOHHYO
HHPOPMAINOHHO-00Pa30BaTEIBHYIO
Cpeny yHUBEPCHTETA,;
CIeHANIN3APOBaHHAS MeOeIb
(yuebHast Mebep).

[IporpamMmuOe obecneycHue:
Windows, Office,
CIICIHATI3UPOBAHHOE JTHIICH3HOHHOE
U CBOOOHO PaCIPOCTPaHIEMOE
porpaMMHOE oOecriedeHue,
[peayCMOTPeHHOE B paboueii
nporpamMme




