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PaGouas nporpaMma JTUCLHUTLTAHBI «CucreMsl yIpaBIeHHUs
TEXHOJIOTHYECKUMH NPOLECCaMU U MH(GOpPMaIOHHBIE TEXHOJIOTHU» pa3paboTaHa
Ha ocHoBe ®PI'OC BO 19.03.02 ITpoayKThl MUTaHWS M3 PacTUTEIBHOTO CBIPHS,
yTBEPXKIEHHOr 0 IprukazoM MunucrepcrBa obpaszoBanus u Hayku PO ot 12.03.2015
r. Ne 211.
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Pabouas mporpamma oOcCyXJeHa M pPEeKOMEHI0BaHa K yTBEPKICHHUIO PEIIECHUEM
kadeapsl uHGopMarmoHHbIX cucteM oT 03.02.2020 r., mpoToko Ne 6.

3aBenyromuii kadeapoii

I-p 3KOH. HayK, rpogeccop E.B. Ilonosa

Pa6ouas nmporpamMa ogoOpeHa Ha 3acelaHMi METOAMYECKOM KOMUCCUH (haKynpTeTa
nepepabaThIBAIOLINX TEXHOJIOTUH, TpoTokoa oT 18.03.2020 Ne 7

[Ipencenarens

METOAUYECKONW KOMUCCUU .~  E.B.Illep6axoBa
N i m

I-p. T€X. HayK., mpodeccop

PykoBoaurens

OCHOBHOM TmpodeccrHoHaIbHOM
o0pazoBareabHOM MPOorpamMMsl

KaHJ. TEXH. HayK, JOLUEHT H.B. Kenniis




1 He.]'ll) H 3aJ1a91 O0CBOCHUSA JUCIHUIIJIMNHBI

OCHOBHOW 1LeNbI0 H3Y4YeHHs JUCHUIUIMHBI «CHCTeMBl  YIpaBlICHUS
TEXHOJIOTUYECKUMHU TMpoIlecCaMd U HH(GOPMAIMOHHBIE TEXHOJOTUM» SBISETCS
dopmupoBaHUe 3HAHWN, YMEHUH, HABBIKOB U KOMIIETCHIMH y OOydaromuxcs B
00JacTH CHUCTEM YNpPABJICHUS TEXHOJIOTMYECKUMH MpPOIECCaMU  MHIIEBBIX
NPOM3BOJICTB M HWH(POPMAIMOHHBIX TEXHOJOTMH H UCIOJIB30BAHUE WX B
poecCHOHaEHOM NESITEIEHOCTH.

3agayaM¥ QUCIIAILINHEL:

—  chopMupoBaTh y 00yyaromuxcs HaBBIKU yIpaBJIeHUs
TEXHOJIOTUYECKUMHU  TIPOLleCCaMH  MPOU3BOACTBA MPOAYKTOB MHUTAaHHUA U3
PACTUTENIBHOTO CHIPBS HAa IPEAIPUATHH;

— obecreynTs y o0yyaromuxcst opMUpOBaHUE 3HAHUI, YMEHHIA 1 HABBIKOB
aHaJM3a U MaTeMaTUYECKON 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX;

oOecneunTh y oOydaromuxcs (GpopMupoBaHHE 3HAHMNA, YMEHUN M HABBIKOB
UCTIOJIB30BAHUSI METOJOB MAaTeMAaTHYEeCKOTO MOJACIHPOBAHHUS W ONTUMH3AINH
TEXHOJIOTUYECKAX  TPOLECCOB  NPOM3BOJICTBA  MPOJAYKTOB  THTaHUS W3
PAaCTUTENLHOTO CHIPhsI HA 0a3€ CTAaHIAPTHBIX IMAKETOB MPUKIIATHBIX TPOTPaMM.

2 llepeyenb MJIaHMPYEMbBIX Pe3yJbTAaTOB OOY4YeHHS] IO
AMCHMILJINHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMH Ppe3yJbTaTaMH

ocsoenus OIIOII BO

B pe3yabrare ocBOeHMs AUCHUILIMHBI (opMHUPYHOTCH CcJieayrolme
KOMIIETEHIN U

[TIK-6 — crmocoOHOCTRIO MCTIONB30BaTh MH(DOPMAITMOHHBIE TEXHOJIOTUU TSI
pEIIeHHs] TEXHOJOTUYECKHX 3a7ad IO TMPOU3BOJCTBY MPOMYKTOB NHTAHUS U3
PaCTUTENHHOTO CHIPHS;

[IK-23 — cnocoOHOCThIO y4YacTBOBaTh B pa3palOTKE MPOEKTOB BHOBD
CTPOSIIUXCS TPEANPUITHA TIO BBIMYCKY MPOAYKTOB MUTAHUS U3 PACTHUTEIHHOTO
CBIPBSI, PEKOHCTPYKIIMU U TEXHUYECKOMY TEPEOCHAIICHUIO CYIIECTBYIOIINX
IIPOU3BOJICTB;

[IK-26 — CcHocoOHOCTBIO WCMOJIB30BAaTh CTAaHAAPTHBIE TPOTPAMMHBIC
CpelIcTBa TMpH pPa3pabOTKe TEXHOJOTUYECKONM HYacTH TMPOEKTOB MHIIEBHIX
NPEINPHUSITHIA, TTOJTOTOBKE 3aJaHUI Ha pa3pabOTKy CMEXHBIX YaCTEH MPOECKTOB.

3 Mecrto nucuumiunbl B ctpykrype OIIOII BO

«CHCTEMBI yIpaBICHUS TEXHOJOTHYECKUMH npoiieccaMu 5
WH()OPMAITMOHHBIC TEXHOJIOTHUW» SBISICTCS JTUCIUIUIMHOW BapHATUBHOW YacTH
OIIOIT BO moaroroBku ooOyuarommxcs 19.03.02 I[IpoaykTel mnuTaHus U3
PACTUTEIIBHOTO CHIPHSI.



4 Oobem aucuuniannbl (144 yaca, 4 3a4ETHBIX €IMHUII)

. O06beM, yacoB
Bunsl yueOHOI paboThI
Ounas 3aouHas
KonTakTHas padora 51 -
B TOM YHCIIE:
— ayAMTOpHAs 110 BHIaM 43
y4eOHBIX 3aHATHH
— JICKIIUH 24 -
— MPAKTUYCCKHE - -
— 1abopaTopHbIe 24 -
— BHEAyJUTOpHAas 3 -
— 3a4er - -
— JK3aMeH 3 -
—— 3aIUTa KypCOBBIX ) )
paboT (MPOeKTOB)
CamocrosiTeibHas padora 93
B TOM YHCJIE:
— KypcoBas paboTa (IPOeKT) - -
— MpOYHe BUJIBI n )
CaMOCTOSITENIbHOU PabOTHI
HToro mo fucuunjinge 144 -

5 Conep:xkanue TUCHUIIJIAHBI

[To uToram nzy4yaemMoi TUCUUILTMHBI 00yYaromuecs Cal0T SK3aMeH.
JHucnuninHa u3ydaercss Ha o4yHoM Qopme oOyuyenuss Ha 4 kypce, B 7
ceMecTpe.

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 04HOI (popme 00yueHust

% = Buabl yueOHo# padoThl, BRIKOYAS
No 2 E = CaMOCTOAITEIbHYI0 PadOTy CTYA€HTOB
n; Tewma. S o g U TPYAOEMKOCTh (B 4acax)
I OCHOBHBIE BOIIPOCHI E = 5 T ITpaktuueck | JlJaboparopn | Camocrosite
SRS o S e sansTis | bre samsaTus JbHAS
S = 1 pabora
OcHoOBHbIE IOHSITHS
H onpeaeIeHust
Teopun
ABTOMAaTH3AallMU U HK'6>
1. ynpaBnenns, [IK-23, | 7 2 X 2 14
OCHOBHEIC IIOHITHS K HK—26
OIIpEAC/ICHUA TCOPUN
aBTOMaTHU3alllu
TCXHOJIOTHYCCKUX




Tema.
OcHOBHBIE BONIPOCHI

dopmMupyemblie
KOMIIeTeHI[H T

Cemectp

Buabl yueOHo# padoThl, BRIKOYAS
CaMOCTOSITEJIbHYI0 Pa0OTy CTYyJI€HTOB
U TPYAOEMKOCTh (B 4acax)

Jlexun
u

IIpakTueck
W€ 3aHATUS

JlaGopaTopH
BIC 3aHATHS

CamocTosTe
JbHAs
pabota

nporieccoB. OCHOBHBIC
TIOHATHS U
OTIpE/ICIICHUS TEOPUH
ABTOMAaTHYECKOTO
YIpaBICHUS.
TexHomornueckuit
OOBEKT yIpaBICHUS.
Tumossie 3aKOHBI
PETyIUPOBAHUS.
Hudpossie cucTeMbl
YOpaBJICHUSL.

MeTtoas! U cpeacTBa
¢opmupoBanus
uHopManum o

COCTOSTHUM
TeXHOJOTHYeCKHX
00bEKTOB
(mpoueccoB).
MeTtoibl U CpencTBa
U3MepeHuil
TEeMIIEPaTyphl.

MeTtoibl U CpesicTBa

M3MEpEeHUN 1aBlIeHusl.

MeTtoibl U CpencTBa

M3MEpEeH pacxoaa

KOJINYECTBA BEIIECTB.

Mertons! u cpeacTaa

HU3MEpEHUM ypOBHSI.

Mertonsl u cpeacTBa

HU3MEpEeHUH cocTaBa
BelecTBa. MeToabl u
CpeacTBa U3MEPEHHH

CBOJCTB BEIIECTB.

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

14

OCcHOBBI
METPOJIOTHIECKOTO
o0ecnieyeHHust
ACYTIL

T'ocynapctBennas
cucrema
TPOMBITIICHHBIX
npubOpOB U CPEACTB
aBTOMATH3AIHH.
ArperarHble
komiuiekcsl ['CII.
Krnaccudukarus
ycrpotict ['CII.
ObecmieueHus
€IMHCTBA U3MEPEHUM.
Ceprudukanus.

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

13

KonTpoasepsl.
Opranuzanus
A3MEPHUTEITHHOTO
KaHana. MeToIbl
obecrieueHus

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

13




Tema.
OcHOBHBIE BONIPOCHI

dopmMupyemblie
KOMIIeTeHI[H T

Cemectp

Buabl yueOHo# padoThl, BRIKOYAS
CaMOCTOSITEJIbHYI0 Pa0OTy CTYyJI€HTOB
U TPYAOEMKOCTh (B 4acax)

Jlexun
u

IIpakTueck
W€ 3aHATUS

JlaGopaTopH
BIC 3aHATHS

CamocTosTe
JbHAs
pabota

HAJIe)KHOCTH.
Kontpomnnepst
OTEYECTBEHHOTO
TIPOM3BOJICTBA.
3apyOeKHbIC
KOHTPOJUIEPEIL.

Poan u mecTo
SCADA-cucTeMBbl B
COBpPEMEHHOM
NMPOM3BOJICTBE.
CoBpeMeHHbIE
cucteMsl SCADA.
OmnBIT UCITOIB30BAHMS
OTKPBITHIX TIPOTPAMM.
OPC-cepBepbl.

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

13

MertpoJiornyeckoe
odecrneyeHue
H3MepHUTEeJIbHBIX
CpelICcTB U cHCTeM
ynpaBieHus
TeXHOJIOTHYECKUMH
npouneccaMmn
THIIEBBIX
TMPOM3BO/ICTB.
TexHUYECKHUE OCHOBBI
MO npennpusThs.
Hopmatusnslie 3agaun
MO npennpusThs.
Opranuzanus
TTOBEPOYHBIX
MOpa3ACICHHM.
Teopernueckue
ocHoBbl MO cucrem.
Tumossle MOAETH
WCXOJHBIX JTAHHBIX.

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

13

ACYTII orpacneit
nuieBoi
NMPOMBIIIEHHOCTH.
CtpykTypa
YIpaBJICHUS HIICBHIM
TPEINPHUITHEM.
ACYTIL
XJ1e00TIeKapHOTO
npousBojcTBa. CY
OMOTEXHOJIOTHIECKUM
U MIPOLIECCAMHU.

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

13

KypcoBast paborta
(TIpO€eKT)

Utoro

24

24

87




6 IlepeyeHb y4eOHO-METOANYECKOTO O0ecIeUeHUus JAJIsl
CAMOCTOSITEJIbHO PAa00ThI 00Y4AKIIMXCH M0 TUCIHUATLIINHE

Meronuueckue ykazaHus (JUisl CaMOCTOSATENBHOM paboThI)

Cucremsl YHpaBJIICHUA TCXHOJOTHYCCKUMU ITPpOICCCaMU U I/IH(I)OpMaHI/IOHHBIC
TCXHOJIOTUU . MCTOA. PCKOMCHAAINN I10 KOHTAKTHON U CaMOCTOSITEIbHOM pa60Te

/coct. JI. A. 3amoTaiiiioBa.

Pexum nocrymna: https://edu.kubsau.ru/file.php/118/SUTPIIT_MR 571176 _v1_.PDF

7 ®OHJ OLEHOYHBIX CPEACTB JJIsl IPOBEACHUS MPOMEKYTOYHOM

arrecTaluu

7.1 llepeyeHb KOMIETEHIHH ¢ YKa3aHUEM 3TANOB UX (opMHpPOBaHUA B
npouecce ocsoenust OITIOII BO

Howmep cemecTpa*™

Otansl OPMHUPOBAHUS U TPOBEPKH YPOBHS
cpOpMUPOBAHHOCTH KOMITETCHIHH MO TUCIUIUINHAM,
npakTukaM B npouecce ocsoerust OIIOIT BO

[IK-6 — cmocoOHOCThIO WCTHOB30BaTh HMH(POPMAIIMOHHBIE TEXHOJIOTHU I PEIICHHS
TCXHOJIOTHYCCKHUX 3a4a4 110 MPOU3BOACTBY IMPOAYKTOB IMUTAHUA U3 PACTUTCIBHOI'O ChIPb

1

Wudopmaruka

1,2

KomnbrotepHas rpaduka

2,4

VYyeOHasi MpakTHKa: MpPaKTUKa IO MOJIYYEHHIO MEPBUYHBIX
npoecCHOHABHBIX YMEHUH W HaBBIKOB, B TOM YHCJE
MIEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH

7

CucremMbl ynpaBlIeHUS TEXHOJIOTMYECKHMH IPOLECCAMH H
MH(POPMAIIMOHHBIE TEXHOJIIOTUI

7

KOMHBIOTepHOG MOACIIMPOBAHUC TCXHOJIOTHYCCKHUX
IMPONLCCCOB MUIICBBIX MPOU3BOACTB

8

3ammra BBITYCKHOW KBaJIH(PHUKAIMOHHON paboThI, BKIIIOYAs
HOJTOTOBKY K 3aIIUTE M MPOLEAYPY 3aLIUTHI

[1K-23 — cnocoOHOCThIO YYacTBOBaTb B pPa3pabOTKE TMPOEKTOB BHOBb CTPOSIIUXCS
HPENPUATHIA MO BBITYCKY NMPOJYKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPbS, PEKOHCTPYKLUH U
TEXHUUYECKOMY NIEPEOCHAIICHHUIO CYIIECTBYIOLIUX TPOU3BOJICTB

Jeranu mammx

OcHoBbI XpoMaTtorpaduu

TexHo0rust XpaHeHus II0A0B U OBOIIEH

N (Q W W

ABTOMaTH3aLIUs TEXHOJIOTMYECKUX MPOLIECCOB MTPOU3BOJICTBA
MIPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPhsI

CucremMbl ynpaBlIeHUS TEXHOJIOTMYECKHMH IPOLECCAMH H
MH(POPMAIMOHHbBIE TEXHOJIOTUU

KOMHBIOTepHOG MOICIIMPOBAHUC TCXHOJIOTHYCCKHUX
IMPOLCCCOB MUIICBBIX MMPOU3BOACTB

[Ipou3BoicTBEHHAs MPAKTHUKA: MPEJIUIIJIOMHAs TPAKTHKA




Otansl OPMHUPOBAHUS U TPOBEPKH YPOBHS
Howmep cemectpa* cOpMUPOBAHHOCTH KOMITETCHIHH MO TUCIUIUINHAM,
npakTukaM B npouecce ocsoerust OIIOIT BO

3ammuTa BBIMYCKHOW KBaTW(DUKAIMOHHON paOOThI, BKIHOYAs
IIOJAFOTOBKY K 3aLUTE U MIPOLEAYPY 3aLIUTHI

[TK-26 — crmocoOHOCTHIO HCTIONB30BAaTh CTAHIAPTHBIE MPOTPAMMHEBIE CPEJICTBA MPU pa3padOTKe
TEXHOJIOTMYECKOM YacTH IIPOEKTOB IHUUICBBIX MPENNPUATHH, IOATOTOBKE 3aJaHUM Ha
pa3paboTKy CMEKHBIX YacTel MPOEKTOB

8

7 TexHo0rust XpaHeHus II0A0B U OBOIIEH

7 ABTOMaTH3aLIMs TEXHOJIOTMYECKUX MPOLIECCOB MTPOU3BOJICTBA
MIPOJIYKTOB MUTAHUSI U3 PACTUTEIILHOTO CHIPhSI

7 CI/ICTGMLI YHpaBJICHI/IH TEXHOJIOTHNYCCKUMHU HpOI_IeCCElMI/I n
WH(OpPMaITMOHHBIE TEXHOJIOTHHI

7 KOMHBIOTCpHOG MOI[GJII/IPOBaHI/Ie TCXHOJIOTHUYCCKUX
MIPOIIECCOB MUIIEBBIX TPOU3BOACTB

8 [Ipon3BOACTBEHHAS IPAKTUKA: IPEIAUIUIOMHAs IPAKTUKA

3ammuTa BBIMYCKHOW KBaTW(DUKAIMOHHON paOOThI, BKIHOYAs
IOATOTOBKY K 3allIMTE U NPOUEAYPY 3allUThI

* HOMEp ceMecTpa COOTBETCTBYET 3Tamy (HOPMUPOBAHUS KOMIIETECHIIUH

7.2 Onucanue noxKasareJieil 1 KpUTepHeB OLCHMBAHUSA KOMIIETEHINH HA
Pa3JIMYHbIX 3Tanax ux opMHUpPoOBaHMs, ONIMCAHNE IKAJIBI OLCHUBAHUSA

ITnanupyemsle YpoBeHb 0CBOEHHS
Pe3yIBTATHI
OCBOEHUS HCYIOBJICTBOPH- | YIOBJICTBOPH- OrneHouHOE
KOMIICTCHIIUN TeJILHO TEJIIBHO XOopouIio OTJIINYHO CpeICTBO
(MHAMKATOPBI (MUHMMAITBHBIN He| (MUHUMAJBHBIN (cpenuwuin) (BBICOKHIA)
MOCTHIKCHUS JIOCTUTHYT) , IOPOrOBBIN)
KOMITETEHITHH)

[IK-6 — ciocCOGHOCTRIO MCIIONB30BaTh HHPOPMAIMOHHBIE TEXHOIOTUHN [UIS PEIICHUS TEXHOJOTHUECKUX 3a4ad I10
MIPOU3BOJICTBY IPOIYKTOB IUTAHHUS M3 PACTUTEIFHOTO CHIPhS

3HaTh ®dparMeHTapHBIC Hermoabie Cdopmuposann | ChopMUpOBaHHBIE Jloxmasel,
HOBeifne NPE/ICTABICHUS | TIPEICTABICHHS bI€, HO cHCTeMaTHYeCKHe TECTHI,
WHHOBAIUOHHBI 0 HOBEHIIMX 0 HOBEHIIHMX cojieprKalye NPE/CTAaBICHUS O | JlabopaTopHbIe
€ pa3paboTKH B | WHHOBAIMOHHBI | HMHHOBAIMOHHBI OTJICNIbHBIC HOBEHUIIINX paboTsI,
obnactu X pa3paboTkax B | X pa3paboTkKax npoOebI VMHHOBAIIOHHBIX 9K3aMEH
nHpopMannoHH obnactn B 00nacti IpeACTaBICHUS pa3paboTkax B
BIX TEXHOJIOTUH | WHQOPMAIMOHH | WH()OPMAIMOH 0 HOBEHIMX obnactn
BIX TEXHOJOTHH HBIX WHHOBAIIMOHHB! | MH(OPMAIIMOHHBIX
TEXHOJIOTHH X pa3paboTkax TEXHOJIOTHH
B o0macTu
HHPOPMAITMOHH
bIX TEXHOJIOTHH
YmMmeTh ®parmentaproe | Hecucremaruu B nenom CdopmupoBaHHOe Joknassi,
HCTIONB30BaTh HCTIOB30BaHUE ecKoe yCIIEITHOE, HO yMeHHe TECTEHI,
WHHOBAIUOHHBI YMEHHUH UCIIONIb30BaHHE cozieprkariee UCIIOJIb30BaTh nabopaTopHbIe
e UCIIONIb30BaTh YMEHHUH OTJEJbHBIC WHHOBAI[MOHHBIC paboTsI,
WH(POPMANMOHH | WHHOBAIIMOHHEIC | HKCIOIB30BaTh npoOebI MH(OpMaLMOHHEIE 9K3aMeH
bIC TEXHOJIOTUU | MH()OPMAIMOHH | MHHOBAIMOHHBI | KMCIOJb30BAHUE TEXHOJIOTUH IS
JUIL  pELICHUs | bIe TEXHOJIOTUU e YMEHHUH peneHus
TEXHOJIOTUYECK JUISL peILICHUST nH(OpMaLOH UCIIONIb30BaTh TEXHOJIOTUYECKUX
WX  33Ja4  TIO0 | TEXHOJOTHYECKH HBIE WHHOBAITOHHBI 3a1ad 1o




IMnanupyemsie

YpoBeHb OCBOCHUS

Pe3yIbTATHI
OCBOCHHA HEyJIOBJIETBOPH- | YIOBIETBOPH- Ouenounoe
KOMICTCHINH TETBHO TETBHO XOpOIIO OTIMYHO CPencTBO
(MHIMKATOPBL |\ ryyyvanbHEl He| (MHHMMATBHbI (cpennmin) (BBICOKMIA)
AOCTIDKEHUA JOCTUTHYT) , IOPOTOBBIA)
KOMITCTEHITUH )
TIPOU3BOJICTBY X 3a/1a9 110 TEXHOJIOTHH e TIPOU3BOJICTBY
MIPOAYKTOB TIPOU3BOJICTBY IUIA pemieHns | WHPOPMAUOHH MIPOAYKTOB
MTUTAHUS u3 MIPOAYKTOB TEXHOJIOTHYECK | BI€ TEXHOJIOTHH TMUTaHAS U3
pacTUTENFHOTO MTUTAaHUSA U3 ¥X 3a11a4 10 JUTSA PEIIeHHS pacTUTENFHOTO
CBIPBS pPACTUTENFHOTO | TPOM3BOACTBY | TEXHOJIOTHYECK CBIPBS
CBIPBS MIPOAYKTOB UX 33124 1o
MUTAHUS U3 TIPOU3BOJICTBY
PACTUTEILHOTO MPOAYKTOB
CBIPBs MUTAHUS U3
PACTHTEIIEHOTO
CBIPBsI
Baanernb OtcyTcTBUE ®parMeHTapHO B nenom VYcneninoe u Jloknaspr,
HaBBIKAMHU HAaBBIKOB € BIIaJIcHNe yCIEITHOE, HO CHCTEMaTHYEeCKOe TECTEHI,
MIPUMEHECHHUS TIPUMEHEHHS HaBBIKAMHU HECHCTEeMaTHIe BJIAJICHHE nmabopaTopHEIE
nHPOPMAIMOHH | WHPOPMAITMOHH TIPUMEHEHISI CKOE BIIaJIcHUE HaBBIKaMHU paboTHI,
BIX TEXHOJIOTHH | BIX TEXHOJOTHH | MH(pOpMAINOH HaBBIKAMU TIPUMEHEHHS 9K3aMeH
JUTSA PETeHHS JUTS PELICHNUS HBIX MIPUMEHECHHUS HH(POPMAITMOHHBIX
TEXHOJIOTHYECK | TEeXHOJOTHYECKH TEXHOJIOTHH WHPOPMAIMOHH | TEXHOJIOTHH I
UX 33724 10 X 3a/1a4 110 JUTS PEIICHUST | BIX TEXHOJIOTHI pelreHus
MIPOU3BOJICTBY MPOU3BOJCTBY | TEXHOJOTHYECK | JUIS PEHICHUS TEXHOJIOTHYECKUX
MPOAYKTOB MPOAYKTOB WX 331124 1o TEXHOJIOTHYECK 3a1a4 mo
MTUTAHUS U3 MTUTAHUS U3 MIPOU3BOJICTBY UX 33724 10 MIPOU3BOJICTBY
PACTUTEILHOTO PACTUTEILHOTO MPOAYKTOB TIPOU3BOJICTBY MPOAYKTOB
CBIPBs CBIPBs MUTaHUS U3 MPOAYKTOB MUTaHUS U3
TPYAOBBIE pacTUTENFHOTO TMUTaHAS U3 pacTUTENFHOTO
aeficTBUSA: CBIPBS PacTUTETHFHOTO CBIPBS
Bueapenue CBIPbs
HOBBIX METOIOB
u CpEnCTB
TEXHUIECKOTO
KOHTPOJISt
(A/03.5)
Pazpabotka
HOBBIX METOJOB
u CpEICTB
TEXHUIECKOTO
KOHTPOJIS
(A/03.5)
CucremMaTiuieck
30731
BBIOOPOYHBIN
KOHTPOJIb
TEXHUYCCKOTO
COCTOSTHHUS
OCHACTKH,
HHCTPYMCHTA,
CpencTB
U3MEpeHut  u
CPOKOB
MIPOBEACHUS WX
MTOBEPKHU
(A/02.5) Yuer u
cUCTeMaTH3alu

s JaHHBIX O
(aKTHIeCKOM




IMnanupyemsie
pe3yJbTaThl
OCBOCHUS
KOMITCTEHIINT
(MHANKATOPBI
JOCTHKEHUS
KOMITETEHITHH )

YpoBeHb OCBOCHUS

HEY/IOBJIETBOPH-
TEJILHO
(MUHIMAaJLHBIA HE
JIOCTUTHYT)

YAOBIETBOPH-
TEJILHO
(MUHUMAITbHBII
, TIOPOTOBBII)

XOPOILIO
(cpemnamit)

OTJINYHO
(BBICOKHT)

OneHouHoe
CPEICTBO

ypoBHE
Ka4yecTBa
[10JIy4aeMoi
MPOIYKIUH
(A/01.5)

[IK-23 — cmocoOGHOCTBIO yYacTBOBaTh B Pa3pabOTKE MPOEKTOB BHOBH CTPOSIMIMXCA MPEANPUSATHHA IO BBITYCKY

MPOAYKTOB THTAaHUA W3 PACTUTEIBHOTO CBHIPhS, PEKOHCTPYKIMH W TEXHWYECKOMY II€PEOCHAIICHUIO
CYLIECTBYIOIIUX MIPOU3BOJCTB
3HaTh ®parMeHTapHbIE Henonneie CoopmupoBans | ChopMupoBaHHEIE Joknanel,
METOIbI W | TMpeacTaBieHHs] | MpeAcTaBICHUS ble, HO CUCTeMaTH4YeCcKue TECTHI,
CIOCOOBI 0 METOJax U 0 METOJax U coJiepKalye NPEJCTABICHUS O | JTabOpaTOpHBIC
IIPOEKTHPOBAHU crocobax crocobax OTHEeIbHbIE MeTOoJax U paboTsl,
s, MIPOEKTUPOBAHU | MPOEKTUPOBAH poOebI crocobax SK3aMEeH
PEKOHCTPYKITHH o, s, MIPEICTABICHAS | NPOCKTUPOBAHHUS,
U TEXHWYECKOTO | PEKOHCTPYKUHUH | PEKOHCTPYKIN 0 MeToJax u PEKOHCTPYKIIMU U
MIEPEOCHAIICHUS | U TEXHHYECKOTO 17871 cnocobax TEXHUIECKOTO
CYIIECTBYIOIINX | MEPEOCHAIIEHHS | TEXHHYECKOTO | NMPOSKTUPOBAHH TIepEOCHAIICHHS
MIPOU3BOJICTB 110 | CYMIECTBYIOIIUX | IEPEOCHAIICHH A, CYIIECTBYIOIINX
BBIITYCKY MIPOU3BOJICTB IO o PEKOHCTPYKIIHU TIPOM3BOJICTB IO
MIPOIYKTOB BBIITYCKY CYIIECTBYIOIIK | ¥ TEXHUYECKOTO BBIITYCKY
MIUTaHUS u3 MPOJIYKTOB X MIPOU3BOJICTB | MEPEOCHALICHUS IPOAYKTOB
PacTUTENLHOTO MIUTaHUS U3 IO BBIITYCKY CYILECTBYIOMINX MUTaHUs U3
CBHIpbA PacTUTENLHOTO MPOJIYKTOB MIPOU3BOJCTB 1O pPacTUTENLHOTO
CBIPBS MUTAHUS 13 BBIITYCKY CBIPBs
PacTUTENLHOTO MIPOIYKTOB
CBIPBS TMUTaHUS 13
PacTUTETHFHOTO
CBIPBsI
YmMmeTh ®parmentaproe | Hecucremarnu B nenom CdopmupoBaHHOE Joxnassi,
pa3pabaTbeIBaTh HCTIOB30BaHUE ecKoe yCIIEITHOE, HO yMeHHe TECTEHI,
TIPOEKTHI yMeHHH WCTIOJIb30BaHHE coepKariee pa3pabatbIBaTh nmabopaTopHEIE
TIPEeaIPUATHHA pa3pabaTbIBaTh YMeHHH OTJIENIbHBIC TIPOCKTHI paboTsl,
1o BBIITYCKY MIPOEKTHI pa3pabaTbIBaTh pooebI MPEeANPUAITHI 110 9K3aMeH
MIPOIYKTOB MIpEeANPUATHI MIPOEKTHI WCIIOJIb30BaHUE BBIITYCKY
MTUTAHUS u3 IO BBIITYCKY MIpEeANPUATHI yMeHU MPOJIYKTOB
PacTUTENILHOTO MPOJIYKTOB 10 BBIITYCKY pa3pabaTbIBaTh MUTAHUS 13
CBIPBS, MIUTaHUS U3 MPOJIYKTOB MIPOEKTHI PacTUTENILHOTO
PEKOHCTPYKIIMHA | PACTUTEIHHOTO TMUTaHUS 13 TPEANPUITHN CBIPBS,
1 TEXHUIECKOTO CBIPBS, pacTUTENFHOTO TIO BBIITYCKY PEKOHCTPYKIMA U
MIEPEOCHAIICHUS | PEKOHCTPYKIIUI CBIPBS, MIPOAYKTOB TEXHUIECKOTO
CYIIECTBYIOIINX | W TEXHUYECKOTO | PEKOHCTPYKIN TMUTaHUS 13 TIepEOCHAIICHHS
TIPOU3BOJICTB MIEPEOCHAIICHUS 17871 PacTUTETHFHOTO CYIIECTBYIOIINX
CYIIECTBYIOIIUX | TEXHHYECKOTO CBIPBS, MIPOU3BOJICTB
MPOU3BOJICTB MIEPEOCHAIICHN | PEKOHCTPYKLUU
s Y TEXHUYECKOTO
CYLIECTBYIOIU | TMEPEOCHALCHUS
X MPOU3BOACTB | CYLIECTBYIOIIUX
IIPOU3BOJICTB
Baanernb OtcyTcTBUE ®parMeHTapHO B nenom VYcneninoe u Jloknaspr,
HaBBIKAMU HABBIKOB € BJaJieHue yCHEIHOEe, HO CHUCTEMaTHUYECKOe TECTBI,
pa3paboTKu pa3paboTku HaBBIKaMHU HECUCTeMaTH4e BIIAJICHHE nabopaTopHbIe
MIPOEKTOB MIPOEKTOB pa3paboTku CKO€ BJIaJICHHE HaBBIKAMU paboTsl,
TIPEeaIPUATHHA TIPEaIPUATHHA MIPOEKTOB HaBBIKAMU pa3paboTku 9K3aMeH
IO BBIITYCKY IO BBIITYCKY TIPEeaIPUATHHA pa3paboTku MIPOEKTOB
MIPOAYKTOB MIPOIYKTOB T10 BBIITYCKY MIPOEKTOB MPEIIPUATHH IO




IMnanupyemsie

YpoBeHb OCBOCHUS

PpE3yIILTAThI
OCBOCHHA HEYJOBJIETBOPH- | YIOBIETBOPH- Ouenounoe
KOMIECTCHIIMN TETBHO TETBHO XOpOIIO OTIMYHO CPencTBO
(MHIMKATOPBL |\ ryyyvanbHEl He| (MHHMMATBHbI (cpennmin) (BBICOKMIA)
AOCTIDKEHUA JOCTHTHYT) , IOPOTOBBIA)
KOMITETEHITHH )
[UTAHUS U3 HUTAHUS U3 HPOIYKTOB HpeanpUATHIA BBIITYCKY
PACTUTENBEHOTO | PACTHTEIHEHOTO NUTAHUA U3 TIO BBIITYCKY HPOIYKTOB
CBIPBS; OIBITOM CBIPBS; ONBITA | PACTHTENHHOTO HPOIYKTOB NUTAHUA U3
PEKOHCTPYKLIUK | PEKOHCTPYKIHH | CBHIPBS; OIBITOM NUTAHUA U3 PaCTUTEIHEHOTO
U TEXHMYECKOTO | U TEXHHYECKOTO | PEKOHCTPYKIH | PACTUTENBHOTO CBIPBS; OITBITOM
MEPEOCHALIEHUS | TIEPEOCHAILCHHS uu CBIPBS; ONBITOM | PEKOHCTPYKLHUH M
CYLIECTBYIOIUX | CYIIECTBYIOIIMX | TEXHHYECKOTO | PEKOHCTPYKIUH TEXHHYECKOTO
HPOU3BOJCTB IIPOU3BOJCTB HEPEOCHANIEHN | ¥ TEXHHYIECKOTO | IIepEOCHAIIEHHS
TPYHAOBbIE q IIEPEOCHALICHHS | CYLIECTBYIOMINX
AeiicTBHA: CYHIECTBYIOMU | CYIIECTBYIOMINX HPOU3BOJCTB
AHanu3 HOBBIX X TIPOU3BOJICTB HPOU3BOJCTB
HOPMATHBHBIX
JNOKYMEHTOB B
obyactu
TEXHUYECKOTO
KOHTDOJIS
KauecTBa
HPOIYKIMH
(A/03.5)

ITK-26 — criocoOHOCTBIO UCHOJIB30BAaTh CTAH/IAPTHBIE IPOrPAMMHBIE CPEICTBA NPU pa3pabOoTKe TEXHOIOTHYECKOM
YaCTH IPOEKTOB THIIEBHIX MPEANPUATHH, TOJrOTOBKE 33laHUH Ha pa3pabdOTKy CMEXHBIX YacTeH MPOEKTOB

3HaTh ®parMeHTapHbIE Henonsneie CoopmupoBanH | ChopMupoBaHHEIE Joknanel,
METOJIBI NpEeJCTaBICHUs | MPEACTaBICHUS bl€, HO CUCTEMaTHUYECKHE TECTBI,
MaTEMAaTHYECKO 0 MeTojax 0 MeToJax coJiepKalIye NPE/CTAaBICHUS O | JlabopaTopHbIe
ro MaTEeMaTHUYECKOT | MaTeMaTU4ECKO OTJIENIbHBIE MeTOoAaxX paboTsl,
MOJICTAPOBAHHSA 0 TO pooeIBI MaTeMaTHIECKOTO 9K3aMeH
, CTaHIAPTHBIC | MOICTHPOBAHMSA | MOICTHPOBAHM | IMPEACTABICHHUS | MOICIHPOBAHNS,
TTAKeTHI , CTAaHIAPTHBIX o, 0 MeToJax CTaHJAPTHBIX
MIPOTPaMMHOTO MTaKeTOB CTaHOAPTHBIX | MaTEeMaTHYECKO TTAKETOB
obecrnieueHus TIPOTPaMMHOTO TTAKETOB TO TIPOTPaMMHOTO
s pa3paboTKu obecrieueHus MPOTPaMMHOTO | MOJIETMPOBAHUS | OOECIIeUeHUS IS
TEXHOJIOTUYECK | 1J1sl pa3paboTKu obecrieueHus , CTAaHJJAPTHBIX pa3paboTku
oif YacTU | TEXHOJIOTMYECKO JUis MaKeTOB TEXHOJIOTHUECKOH
IIPOEKTOB i yactu pa3paboTku IIPOrpaMMHOTO 4acTU MPOEKTOB
MUILEBBIX IPOEKTOB TEXHOJIOTHYECK | o0ecredeHus MUILEBBIX
TIpEANPUSTHH; MHIIEBBIX oif yacTn JUIsl pa3paboTKu NPeANPUSITHH;
METOJBI TIPEaIPUSATHIA; MIPOEKTOB TEXHOJIOTHYECK METOoHax
pa3paboTKu MeToIax 117010(S:350'¢ ol yacTu pa3paboTKu
3aIaHU I TSt pa3paboTKu TIPEANPUATHIH; MPOEKTOB 3a7laHuM 171
CMEXXHBIX 3alaHAN 71 METOHax 1007111 (3:330'¢ CME)XHBIX JacTeil
yacren CMEKHBIX pa3paboTKu MpEANPUITHH; MIPOEKTOB
MPOEKTOB qacTen 3aJaHUN I METOoZaxX
IIPOEKTOB CMEXKHBIX pa3paboTkn
JyacTe 3aJaHu# 11
IIPOEKTOB CMEKHBIX
yacTen
IPOEKTOB

YmeTs ®parmentapHoe | Hecuctemaruu B nenom CdopmupoBanHoe Joknanel,
IIPUMEHSTh HCIIONb30BaHUE €cKoe YCIIELIHOE, HO yMEHHE TECTBI,
CTaHIApTHBIE yMeHHH WCTIONIE30BaHHE coepKariee IPUMEHSTD nmabopaTopHEIE
TTAKeTHI IPUMEHSTH YMeHHH OTJIECNIbHBIC CTaHJapTHEHIE paboTsl,
MIPOTPaMMHOTO CTaHJapTHEHIE IPUMEHSTH poOeIBI TTAKeTHI 9K3aMeH
obecrnieueHus TTaKEeTHI CTaHIApTHHIE | HCIOJB30BAHUE TIPOTPaMMHOTO
IUIA pa3pabOTKH | TPOTPaMMHOTO TTAKeTHI YMeHHH obecrieueHus As
TEXHOJIOTHYECK oOecrieueHus IPOrPaMMHOIO IIPUMEHSTh pa3paboTku




IMnanupyemsie

YpoBeHb OCBOCHUS

Pe3yIbTATHI
KO‘;;;:T";THH HEYIOBICTBOPH- | YIOBIETBOPH- Ouenounoe
TEIBHO TEIBHO XOPOIIO OTIMYHO CPECTBO
(MHIMKATOPBL |\ ryyyvanbHEl He| (MHHMMATBHbI (cpennmin) (BBICOKMIA)
AOCTIDKEHUA JOCTUTHYT) , IOPOTOBBIA)
KOMITCTEHITUH )
oif 4acTH | IS pa3paboTKU obecrieueHns CTaHIApTHBIE TEXHOJIOTHYECKOH
MIPOEKTOB TEXHOJIOTHYECKO TUTS TTAKeTHI YacTH IMPOEKTOB
MTUIIEBBIX 1 gacTH pa3paboTku MIPOTPaMMHOTO MTUIIEBBIX
TIPEaIPUSATHIA; TIPOEKTOB TEXHOJIOTHYECK | OOecreYeHus TIPEaIPUSATHIA;
paspabaTeIBaTh TTUTIIEBBIX ot yacTu IS pa3paboTKH paspabaTbIBaTh
3aaHAS IUIA | TpeAnpuATHi; MIPOEKTOB TEXHOJIOTHYECK 3aaHAS IS
CMEXKHBIX pa3pabaTbIBaTh MTHUIIEBBIX oif yactu CMEXKHBIX YacTei
qacreit 3aIaHus IS TIPEIIPUSATHIA, MIPOEKTOB MIPOEKTOB
IIPOEKTOB CMEXHBIX pa3pabaTeIBaTh MHUIIEBBIX
qacTe 3a7aHus 11 MpEeANPUSATHUI;
IIPOEKTOB CMEXKHBIX pa3pabaTbIBaTh
yactei 3alaHus 1)1
MIPOEKTOB CMEXXHBIX
yacTen
TIPOEKTOB
Baaners OrtcyTcTBUE ®parmeHTapHO B nenom VYcneumnoe u Joxnassi,
HaBBIKAMHU HABBIKOB € BIIaJICHNE yCHENIHoe, HO CHCTEMaTHYEeCKOe TECTEHI,
pa3paboTku pa3paboTku HaBBIKaMU HECHUCTEMaTHUE BIIAJICHHE nabopaTopHbIe
3alaHui JIIs 3alaHul s pa3paboTku CKOC BIIaJICHHE HaBBIKAMU paboTsI,
CMEXKHBIX CMEXHBIX 3alaHul JIIs HABBIKAMU pa3paboTku 9K3aMEH
JacTer JyacTer CMEKHBIX pa3paboTku 3aJaHnM I
IIPOEKTOB; MPOEKTOB; yacrteit 3alaHui JIIs CMEXKHBIX YacTei
MIPUMCHCHUS MPUMCHCHHS MIPOEKTOB; CMEXKHBIX MPOEKTOB;
CTaHJAPTHBIX CTaHJIApPTHBIX MPUMCHCHHS qacreit MPUMCHCHHS
MTaKeTOB MTaKeTOB CTaHJAPTHBIX MIPOEKTOB; CTaHJAPTHBIX
MIPOTPaMMHOTO MIPOrPaMMHOTO TTaKETOB MIPUMEHECHHUS TTaKETOB
obecrnieueHus obecreueHns MIPOrPaMMHOTO CTaHJAPTHBIX MIPOrPaMMHOTO
IUTS pa3paboOTKA | ISt pa3paboTKH obecrieueHus MaKeToOB obecriedeHus Ist
TEXHOJIOTHYECK | TEXHOJIOTHYECKO TUTs MIPOTPaMMHOTO pa3paboTku
ot yacTu i gactu pa3paboTku obecriedeHus TEXHOJOTHUECKON
IIPOEKTOB IIPOEKTOB TEXHOJIOTHYECK | JUIS Pa3paboTKH YacTH MPOCKTOB
MTHUIIEBBIX MTHUIIEBBIX oif yactu TEXHOJIOTHYECK MTHUIIEBBIX
IpeanpUsTHHA IpeanpUsTHHA IIPOEKTOB oif yactu TIpeIIpUATHHA
TPy/AOBBIE MUIIEBBIX MIPOEKTOB
AefCTBHUSA: TIpeIIpUATHHA MHLIEBBIX
O6paboTtka TIPEANPUATHI
JTAaHHBIX,
MTOJTyYeHHBIX
pu
HCTIBITAHUSIX

(A/04.5)




7.3 TunoBble KOHTPOJIbHBIE 33/IaHUSl WJIM HMHbIe MaTepHAaJbI,
Heo0XoAuMbIe NJIsl OLECHKH 3HAHMH, YMEHHH, HABBIKOB, XapPAKTEPHU3YIOLIMX
JTanbl (pOPMUPOBAHUA KOMIIETEHUMH B npouecce ocsoenust OIIOII BO

TecTbl

Ilpumepvl mecmoswvix 3a0anuii

L{{1}}

S: Ilpouzsodcmeennwlil npoyecc Karouaem ...
+: ocHoeHble npoyeccovl

+: gcnomozamenvhvie npoyeccol

+.:  obcuyacusarowue npoyeccol

-: OONOJHUMENbHbIE NPOYECCl

L4412}

S Texnonoeuueckas onepayus 5mo ...
+: uacmsb mexnonocu1ecKo20 npoyecca
-; 4acmsb OCHOBHO20 npoyecca

;' yacme 0ONONHUMENbHO20 npoyecca
-1 obcayaxcusarowull npoyecc

L:{{3}}

S: Ha obvexmul ynpasienus 6030eUcmayion ...
+: cpeoa

+.: ynpaenaiowue o3zoeticmeaue

- Yenosex

-: cpedcmea mpyoa

1:{{4}}
* Vnpasnenue xapaxmepuzyemcs ciedyioumumu acnekmamu ...
KAHAIOM YNPABIaioue20 6030eUCmals.
KaHaiom ungopmayuu 06 obvekme
Yenvio Yynpaeienus
A2OPUMMOM YNPABIeHUs
3a0avamu ynpaeieHus

L{{5}}
S: K ynpaenenueckum ynkyusam omHocam ...
+. naanuposarue

+: xommpoiv
+
+

TrrA=

KOOpOUHayus

opeanuzayus
- NPOMOKOIUPOBAHUE COCHOAHUSL
- UCnOJHeHue 3a0anul



Hoxnaabl

l.

Apudpmernueckue omeparopbl. OmepaTtopbl OUTOBOTO  CHBHWra.

Jlornyeckue OUTOBBIE OMIEPATOPHI.

2.
3.
4.
5.
6.

JleTekTopbl UMITYJIbCOB. CUETUHKHU.

NHcTpymMeHThl KOMILIEKCOB nporpammupoBanus [1JIK.

KauecTBeHHbIE MOKa3aTENN MEPEXOIHBIX MporeccoB B CAP.
Marematuueckue QyHkuu. CTpoKOBbIE PYHKIUU.

HaGop cranmapteix QyHkumii. OyHkiuoHandbHble Oj0Ku. Ilonb3a u

Ba’>XHOCTb CTaHIapTa.

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

OpnnokoHTypHbIe CAP HENMpepbIBHOTO AEHCTBUS.

Omnepatopsl BeIOOpa 1 orpanudeHusi. OniepaTopsl CpaBHECHUS.
[ToOuToBHIN AOCTYM K EeabiM. ['uctepesuc. [1oporoselit curnanusarop.
[Hoastus ACY: ACVII, UACY, ACY TII u ux ocobeHHOCTH
[TocnenoBarenbHble QyHKIIMOHANBHBIE cXxeMbl SFC.

Crenu¢uka nepuogu4eckiuX U HEMPEPBIBHBIX MPOILIECCOB KaK 0ObEKTOB

yrpasienus Haznauenue u uemu co3ganus ACY TII.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

CHCTEM.

27.
28.

CrpykrypupoBanHbiii TekcT ST. Penelinbie nuarpammsi LD.
Taitmepsl. Tpurrepsl.

TuroBble 3aKOHBI PETYJIUPOBAHUA.

TuroBble NepexoaHbIE MPOLECCHI.

Oyukiuu ACY TII. Ctpykrypa ACY TIL.

S3b1k muHEeNHBIX HHCTpYKUKM IL. OyHKIMOHanbHbIe AuarpammMsl FBD.
VYrpaieHue, OCHOBHbIE IOHATHUS U ONPECICHUS.

CTpyKTypa TEXHOJOTMYECKOIO MpoLecca.

Knaccudpukauus ACY.

SCADA-cucremsi.

Oco6ennoctu SCADA kak nporiecca ynpaBieHusl.

Ocnosuble TpeboBanusa k SCADA-cucremam.

0630p SCADA-cucTeM 1 X BO3MOXKHOCTEH

TeHneHUUM pa3BUTHA allapaTHBIX U MporpaMMHbIX cpeacTB SCADA-

OCHOBHBIE€ BO3MOKHOCTH cOBpeMeHHbIX SCADA-nakeToB.
[TonmyyeHne KOHEUHO-PA3HOCTHBIX YpaBHEHUN IU(POBBIX PETYIISTOPOB

1 00JIaCTH JIOMyCTUMBIX M3MeHeHui mapameTpos (111l perymnstopsr).

29.
30.

[Iporpammupyemsie Jorudeckue koHTposuiepsl (PLC).
Apxurektypa kouTposuiepa PCVY.

JlabopaTopHbie padoThI
Ilpumep nabopamopnoit pabomul

3ananue k jadopatopHoii padore no Tteme Ne 4

Hean padoThl: n3yuutsh 51361k Texno ST u Texno FBD cpenbr Trace Mode,
peanuzoBath cuctemy ACY TII ¢ ucnosib3oBaHrEM IPOTPaMMHOM 0OpabOTKHU.



3ananue

B3areb 3a OCHOBY MNpOEKT, CO3AaHHBIA MNPU BBINOJHEHUWM BTOPOU
JabopaTopHO# pabOTHI (CTATUYECKOE U AWHAMUYECKON M300pakeHue), 100aBUTH
KaHaJbl, KOTOPBIE NIEPEIAI0T 3HAYEHUE CTOMMOCTH POAYKTA, pacxoaa, CyMMapHOTO
pacxona, CcyMMapHOW CTOMMOCTH ITPOAYKTA, IEPUOIa TEHEPALIUHA CUTHAJIA, Y IAJIUTH
WCITOJIP30BABIIIMICS BO BTOPOH JTaOOpaTOpHO paboTe TeHeparop. Y BCeX KaHAJIOB
CIIelyeT CHATH (ar MCMoib30BaTh Ha maHenu oOpaboTKa MpU peJaKTHUPOBAHUU
KaHaJIa.

Jl06aBUTh, KHOIIKH, MPU HAKATUU HA KOTOPbIE Oy/ET BBOJAUTHCS CTOMMOCTD
IPOAYKTA, IEPUO]I FTEHEPALIMU YPOBHS MPOIYKTa B EMKOCTH, PACX0/, 00bEKTHI TEKCT
JUIsL OTOOpaKEHUsI CyMMAapHOT'0 pacxo/ia NpoAyKTa, CTOUMOCTH M3PACX0J0BAaHHOTO
IIPOYKTa, CTOMMOCTH ITPOYKTa, IEPUOA FEHEPALIMH YPOBHS IIPOLYKTa B EMKOCTH,
pacxolia ¥ CTOMMOCTH.

JHo6aBute FBD nuarpammy, reHepupyoIyo ypoBeHb IPOAYKTa B €MKOCTH.
Ecnu nepuon renepaunu Mesbie 10, To nporpamMma JOJKHA YCTAHOBUTH MEPUOJT
paBubiii 10. IIporpamma moimkHaA BO3BpamiaTh OTMAcIITAOMPOBAHHBIN CUTHAN, TO
€CTh 3HaYEHUS JOJDKHBI U3MEHATHCA B 3aJAHHOM JIMAIa30He.

Jlo6aBute mporpammy ST, koTopasi mpoBepsieT 3HAUYEHUE CTOMMOCTH U
pacxojia ¥ MPOU3BOAMT pacyeTsl. ECM 3HaueHne CTOMMOCTH HUJIM PACXOAA MEHBIIIE
1, TO ycTaHaBIMBAET COOTBETCTBYIOIIMI MapaMeTp paBHbIM 1. [IpousBoaut pacuer
CyMMapHOIro pacxoja IpOAyKTa M CYMMAapHOM CTOMMOCTH H3PaCcXOJ0BAHHOIO
IPOJYKTA.

IK3aMeH
Bonpocut k 3x3ameny

IIK-6 — cnocodonocmuvio ucnob306ams UHQOPMAUUOHHBIE MEXHON0ZUU
014 peuleHus MmexXHoN02UYEeCKUX 3a0ay no nPou3600Cmey nPoOyKmoe nUmaHus
U3 pacmumesbHo20 Cobipbsi
SCADA-cucremsi.
[Iporpammupyemsie Jorudeckue koHTposuepsl (PLC).
Pacnpenenennsie cucremsl ynpasnenus (DCS).
Oco6ennoctu SCADA kak mpoiiecca ynpaBiieHuUs.
Ocnosueble TpeboBanusa k SCADA-cucremam.
0630p SCADA-cucTeM 1 X BO3MOXKHOCTEH
TenaeHIMU pa3BUTHUS anmnapaTHbIX U nporpaMMHbIX cpeactB SCADA-

Nk wb =

CUCTEM.
8.  OcHOBHBIE BO3MOKXHOCTU COBpeMEHHBIX SCADA-nakeToB.
9. Hapexnoctb 3nementoB ACY TII.
10. SI3bIk penelHO-KOHTAKTHBIX cxeM (LD).
11. Cnucok uacrpykuuii (IL).
12. CrpyxrypupoBansbiii TekcT (ST).
13. Jlmarpammel pyHKIIMOHATBHBIX 0510K0B (FBD).
14. TlocnenoBatenbHble pyHKIMOHANBbHBIE cxeMbl (SFC).



15. Azeik  CFC (ympaBieHHsI HETPEPBHIBHBIMH  TEXHOJIOTHUYECKUMU
MPOIIECCAMH).

IIK-23 — cnocodnocmowio yyacmeogeambsv 6 pazpadbomke npoeKmos 6HO8b
CMPOAWUXCA  NPEONPUAMUIL  NO  GbINYCKY NPOOYKMOG NUMAHUA U3
PacmumenbHo2o Colpbia, PEKOHCMPYKUUU U MEXHUYECKOMY NepeoCHAu,eHUI0
Cyu ecmayouiux npou3e00cme

1.  ACYTII OcHoBHble noHsTHs. Y cioBusa coznanus ACYTIL

2.  Crpykrypa u knaccudukarnus ACYTIL.

3. Buaws obecneuenuss ACYTII. Coop u mpenBaputenbHas oOpaboTka
uHpopMmaruu. CTpyKTypHas cxema Hu(pPOBON CUCTEMBI KOHTPOJIA.

4. TunoBsie anropuT™Mbl cOopa U 00pabOTKM WHPOpMAIMHU. AJITOPUTM
LIUKJIMYECKOTO OIMPOCA JAaTYUMKOB. AJITOPUTM ONpPENESIEHUS HCTHHHBIX 3HAYEHUUN
apaMeTpoB.

5. TlomydyeHune KOHEUHO-PA3HOCTHBIX YPaBHEHUN IU(PPOBBIX PETYISTOPOB
U o0acTu A0MycTUMbIX n3MeHeHuit napametpos (ITU]] perymnsitopsr).

6. Iloka3aTenu HaEKHOCTU TEXHUYECKUX CPENICTB

7. YmpaBiieHHe, OCHOBHBIE IIOHATHUS U ONIPEACIICHUS.

8.  CrTpyKTypa TEXHOJOTHYECKOTO MPOoLEecca.

9. IlpunsTtue peuieHus B PyHKIUIX yTPaBICHHUS.

10. OcHoOBHbIE NPUHLMIIBI aBTOMATHU3alMK ynpasiaeHus TII.

11. Knaccudpuxamus ACY.

12. ®yHKUMU OPraHU3aLMOHHOIO YIPABICHHUS.

13. Ilomexu B ACY TIL

14. IloHsTHE aBTOMATU3UPOBAHHOTO U aBTOMATHYECKOTO YIPABICHUS.

15. Meroap! u cpeicTBa U3MEPEHUN TeMIIEPaTyphI.

16. Meronbl 1 cpeACcTBa U3MEPEHUN J1aBJICHUS.

17. Meronbl 1 cpeAcTBa U3MEPEHUI pacxoja KOJIUYECTBA BELLIECTB.

18. MeTobl U cpeacTBa UBMEPEHUN YPOBHSI.

19. MeToabl 1 cpeacTBa UBMEPEHUN COCTaBa BEILECTBA.

20. MeTonbl ¥ CpeICTBA U3MEPEHHI CBOWCTB BEIIECTB.

21. Oprasu3zanus U3MEPUTEIHBHOTO KaHAJIA.

22. Meroapl obecnieueHns: HaACKHOCTH.

IIK-26 — cnocobnocmuvlo ucnoib3oeams CMAHOAPHIHBIE NPOZPAMMHbBLIE
cpeocmea npu pazpadomkKe MeEXHONOZUHECKOU HACMU NPOEKMOE NUULEBbIX
npeonpuamuil, NO020MOBKe 3A0AHUI HA pPA3PAOOMKY CMEMNCHBIX Hacmell

npoeKkmoe
1. Metoab! yrpaBieHus: IPOU3BOACTBOM U TEXHOJIOTMUECKUM IPOLECCOM.
2.  CoctaB u pynkuuu ACY TII.
3. TloxeBoii BBOA/BBEIBOI
4.  Apxutekrtypa koHtposuiepa PCVY.
5. IIpOMBIIUIEHHBIE CETU BEPXHETO YPOBHS.



OPC cranpgapr.
HMI na 6a3e onepaTopcKux CTaHIH
Perynaropsl u cXemMbl pEryJIupOBaHHUs

9. Ilonesbie muHbl PCY

10. ABapuiiHble cUrHaNM3aIuy U apxuBupoBanue B PCY

11. Xapakrepasie ocobeHHocTH coBpeMeHHBIX ACVYII

12. OcHOBHBIE TIOHATUSI W  ONpPENENICHHWS TEOPUU ABTOMATHU3AIUU
TEXHOJIOTMYECKHUX MPOLIECCOB.

13. OcHOBHBIE TIOHSATUS U OMNPEACICHUS TEOPUU AaBTOMATHUYECKOTO
yIpaBJICHHUS.

14. TexHonornyeckuit 0ObEKT yIpaBICHUS.

15. TwunoBsie 3aKOHBI PETYJIUPOBAHUSI.

16. Iludpossie cucTeMbl yIpaBIeHUsI.

17. TocymapcTBeHHas CUCTEMa MPOMBIIUICHHBIX TPUOOPOB W CPEJICTB
aBTOMATH3AIINH.

18. Arperatabie komruiekcol I'CIT.

19. Knaccuduxanus ycrpoiicts I'CII.

20. OoOecrnieyeHus eTUHCTBA U3MEPEHUH.

21. Ceptuduxanus.

22. KOHTpoJIephl OTEYECTBEHHOTO TPOU3BOCTBA.

23. 3apyOexHbIe KOHTPOJIIEPHI.

24. Texuuueckue ocHOBbI MO mpeanpusTusi.

25. Hopmarusnbie 3a1aun MO nipeanpusitus.

26. OpraHu3aiysi IOBEPOUYHBIX MOPA3ACTICHUM.

27. Teopernueckue ocHOBBI MO cucrem.

28. Tumnossle MOJEIN UCXOMHBIX JaHHBIX.

XA

Ilpakmuueckoe 3a0anue Ha IK3ameH

Hust  ompeneneHuss  cTteneHd  COPMUPOBAHHOCTH  OOYyYaIOIIMMCS
xomriereHuuid 11K-6, IIK-23 u IIK-26 Ha »k3ameHe eMy mpeiaraercs pelnTb
CJIEYIOLYIO MTPaKTUYECKYIO 3a/1a4y.

B cucreme Trace Mode co3marh kaHall, TeéHEepaTOp 3aJaHHOTO CHUTHaja
(cuHyCcOMAANbHOTO, MUJIOO00OPA3HOIO, TPEYrOJIbHOIO), MPOU3BECTU TPUBS3KY
reHepaTopa K CO3JaHHOMY KaHajly, MacluTaOMpoBaHHME CHTrHajia, OOECIeurB
3aIaHHBIA J1MANa30H; Ha DJKpaHe BBIBECTH OTMACIITAOMPOBAHHBIA CHUTHANl C
MOMOIIIBIO CTPEJIOYHOT0 prdopa, TPEHAa, TEKCTA.

7.4 MertoauyecKkue MaTrepuaJbl, ONpeaesilOIINe  NPOUEAYPbI
OLCHUBAHUA 3HAHMH, YMEHMH, HABBIKOB XapaKTePU3YKOIIUX ITaIlbI
(GopmupoBaHus KOMNIETEHIMA

Kputepun omeHkH I0KJaJa: HOBH3HA TEKCTa, OOOCHOBAHHOCTH BhIOOpA
UCTOYHUKOB JINTEPATYPHI, CTENICHb PACKPBITHS CYITHOCTH BOIPOCA, COOIIOACHUS
TpebOBaHMI K 0OPOPMIICHHIO.



OreHKa «OTJIMYHO» — BBITIOJHEHBI BCE TPeOOBaHMS K HAMMCAHUIO JOKJIAJA:
o0o3HaveHa rmpobiemMa 1 000CHOBaHA €€ aKTYaJbHOCTh; CeNIaH aHaJIN3 Pa3INYHbIX
TOUYEK 3PCHUS Ha pacCMaTpUBaEMyI0 IPOOJIEMY U JIOTHYHO M3JI0KEHA COOCTBEHHAS
NOo3HIUs; CHOPMYJIMPOBAHBI BBIBOJBI, TEMa PACKPBITA IOJHOCTHIO, BBIICPKAH
00bEM; cOOIIOICHBI TPEOOBaHUS K BHENTHEMY O(OPMIICHUIO.

OrneHka «X0poIlo» — OCHOBHbIE TPeOOBaHUS K JJOKJIAy BBIIIOJHEHBI, HO MPU
3TOM JIOMYIICHBI HENOYETHI. B 9acTHOCTH, UMEIOTCS HETOYHOCTH B HM3JIOKCHHH
MaTepuaja; OTCYTCTBYET JIOTHYecKas MOCIeAOBATEIbHOCTh B CYXKICHHUSAX; HE
BbIIEpKaH 00BEM JOKIIaa; UMEIOTCS YIYLIEHHUS B 0)OpPMIICHUH.

OreHKa «yI0BICTBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT
TpeOoBaHUil Kk pedepupoBanuio. B yacTHOCTH: TemMa OCBelleHa JHIIb YaCTUYHO;
JIOTYIICHBI (PaKTUIECKHE OIIMOKH B COAEPKaHUU JJOKJIaa; OTCYTCTBYIOT BBIBOIBI.

OneHka «HEYIOBIETBOPUTEIBHO» — TeMma JOKIaJda HE pacKphbITa,
OoOHapy>KUBAETCsl CYIIECTBEHHOE HEMOHMMaHWe TMpoOJeMbl WM JOKJIal He
IPECTaBJICH BOBCE.

Kpurepuu ounmeHku 3HAHMH, OOy4YalIIUXCH TPH TPOBEACHUU
TECTUPOBAHUS:

OueHka «OTJIMYHO» BBICTABJISETCS MPU YCJIOBUM TMPABWIBHOIO OTBETA
oOyyarorerocs He MeHee 4eM 85 % TECTOBBIX 3aJIaHUM;

OueHka «XOpOIlO» BBICTABISAETCA MPH YCIOBUM MPABUIBLHOTO OTBETa
oOyuatorerocst He MeHee 4eM 70 % TeCTOBBIX 3aJlaHU;

OueHka «yJIOBJIETBOPUTEIBHO» BBICTABIISECTCS MPHU YCJIOBUU MPABUIBHOTO
oTBeTa oOyuaronierocs: He meHee 51 %;

OreHKa «HEYJOBIETBOPUTEIHHOY BBICTABIISCTCS MPU YCIOBUH TIPABUIHLHOTO
oTBeTa o0ydaronierocsi MmeHee 4em Ha 50 % TecTOBBIX 3a7aHUM.

Kpurepuu oneHku J1a00paTOpPHOIl padoThI

OrneHka «OTJIMYHO» BBICTABIIETCS B TOM Ciydae, Korja pabora Oblia
BBINOJIHEHA TOJIHOCTHIO. OOyuarommiics BiafeeT TEOPETUYECKUM MaTepuasoM,
OTCYTCTBYIOT OIIMOKM TMpPH OMHMCAHUU TEOpUH, (QOPMYITUPYET COOCTBEHHBIE,
CaMOCTOsITeNIbHbIE, 000CHOBAHHBIE, APTyMEHTHUPOBAHHbBIE CYKACHUS, PEICTABISICT
MIOJIHBIE U PA3BEPHYTHIC OTBETHI Ha TOTIOJHUTEIBHBIE BOIIPOCHI.

OrneHka «XOpoIIo» BBHICTABISIETCS B TOM cliyyae, Korja paboTa BBITOJIHEHA
MOJIHOCTHIO, OOYYAIOUIUIICS BIIaJeeT TEOPETHUECKUM MaTepUalioM, OTCYTCTBYIOT
OLIMOKHU TMPH ONMUCAHUU TEOPUH, (HOPMYIUPYET COOCTBEHHBIE, CAMOCTOSITENbHBIE,
000CHOBaHHbIE, ApPTYMEHTHPOBAHHBIE CYXKJIEHUS, [OIMyCKas He3HAYUTEIbHbIC
OIIMOKH Ha IOTIOJTHUTENbHBIE BOIPOCHI.

OneHka «yAOBJETBOPUTEIbHO» BBICTABISETCS TOTJa, Korga paboTa
BBINOJIHEHA TIOJHOCTHIO, O0YYAIOIIMICS BIaJeeT TEOPETUUECKUM MaTepuaoM Ha
MHUHHMMAJIbHO JOIyCTUMOM YPOBHE, OTCYTCTBYIOT OIIMOKH MPU ONMHCAHUU TEOPHH,
UCTIBITHIBAET 3aTPyJHEHUS B (POPMYJIHUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX H



aprYMEHTUPOBAHHBIX CYXIEHHWM, [JOMyCKas HEe3HAYuTeJIbHble OIIMOKM Ha
JOTIOJTHUTENbHBIE BOIIPOCHI.

OneHka «HeyJAOBJIETBOPUTEJIbHO» BBICTABISETCS TOrna, Korga pabora
BBIMIOJIHEHA TOJHOCTHIO, OJHAKO OOyYaromMiics HE BIIAJEeT TEOPETHUYECKUM
MaTepuajoM, JOMycKass TrpyOble OMMOKH, WCHBITBIBACT 3aTPYAHEHHUS B
dopMyIUpOBKE  COOCTBEHHBIX  CYXXKICHHI, HECIOCOOEH  OTBETUTh  Ha
JOTIOJTHUTENbHBIE BOIIPOCHI.

Kpurepuu oueHkH Ha IK3aMeHe

OneHka «OTIMYHO» BBICTaBIsIETCS OOydaromeMycsi, KOTOpBI oOiamaer
BCECTOPOHHUMHM, CHUCTEMAaTH3UPOBAHHBIMU M TIIyOOKMMH 3HAaHUSMU MaTepuaia
y4eOHOW MPOrpaMMbl, YMEET CBOOOIHO BBIMOJIHATH 3aJlaHUsl, MPEIYCMOTPEHHBIC
y4eOHON MpOrpaMMoOi, YCBOWJ OCHOBHYIO M O3HAKOMWJICS C JOTOJHUTEIHHOU
JUTEpaTypoi, peKOMEHJOBaHHON y4eOHOU mporpammoii. Kak mpaBuio, oneHka
«OTJINYHO» BBICTABIISIETCS O0YYAIOUIEMYCsl YCBOMBILEMY B3aUMOCBSI3b OCHOBHBIX
NOJIO)KEHUH W TOHSATHM JUCUMIUIMHBI B HUX 3HAYEHMM JUIsI IpuoOperacMoi
CHEIMAIIBHOCTH, MPOSBHUBILIEMY TBOPYECKHE CIIOCOOHOCTH B IOHHMAaHMH,
U3JI0)KEHUM U HUCHOJb30BaHUM  y4eOHOro Marepuaa, IIPaBUIIBHO
00OCHOBBIBAIOLLIEMY IPUHSATHIE PELICHMs], BIAACIOIIEMY Pa3HOCTOPOHHUMHU
HaBbIKaMH U IIPUEMaMHU BBIIIOJIHEHUS IPAKTUYECKUX padoT.

OneHka «XOpoLIo» BBICTABIIAETCS 00yYaroeMycs, 0OHapyKUBLIEMY ITOJTHOE
3HaHWE MaTepuana ydyeOHOW  NIpOrpaMMbl,  YCIEUIHO  BBIMNOJHSIOUIEMY
IPEeIyCMOTPEHHbIE Y4eOHOW MpPOrpaMMoOil 3a/laHusi, YCBOMBIIEMY MaTepHal
OCHOBHOM JIHTEpaTypbl, pEKOMEHI0BaHHON y4eOHOI mporpammoii. Kak mpasurio,
OIICHKA «XOPOLLIOH» BBICTaBJISIETCS oOyuJaroremycs, IIOKA3aBIIEMY
CHUCTEeMATU3UPOBAHHBIM XapakTep 3HAHUM MO JIUCUUIUIMHE, CIIOCOOHOMY K
CaMOCTOSITEIbHOMY TOTOJHEHUIO 3HAHUM B XOJA€ JanbHelmell y4deOHOU u
npo(heCCUOHATIBHON JESTENbHOCTH, NMPABWIBHO MPUMEHSIOUIEMY TEOPETHUECKUE
IIOJIOXKEHUSI TIPU PEIICHWM IPAKTUYECKUX BOIPOCOB M 337a4, BIIAJCIOIIEMY
HEOOXOMMBIMU HAaBbIKAMU U IPUEMAMU BBIITOJIHEHUS IPAKTUUECKUX padoT.

OneHka «yZOBJIETBOPUTENBHO» BBICTABISIETCS 00ydYaroleMycsi, KOTOPbIN
[OKa3aj 3HAaHUE OCHOBHOIO MaTepuana ydeOHOW mporpamMmsl B 00beMe,
JOCTaTOYHOM M HEOOXOMMBIM ISl JaJIbHENIIEH yueObl U IPeICTOsIIEN pabOThl IO
CHEIMAIbHOCTH, CIPABUJICS C BBIIIOJHEHUEM 3aJJaHUM, IPETyCMOTPEHHBIX yUeOHOM
IPOrpamMMoOi, 3HAKOM C OCHOBHOW JIUTEPaTypO, PEKOMEHIOBAHHOW Yy4YeOHOU
nporpamMmoii. Kak mnpaBuino, OLEHKAa «yIOBJIETBOPUTENBHO» BBICTABISETCS
oOydaromeMycsi, AOMyCTHBIIEMY IOTPEIIHOCTH B OTBETaX Ha JK3aMEHE WU
BBIMIOJTHEHUH JK3aMEHALMOHHBIX 3aJaHuil, HO oO0JajammeMy HeoOXOIUMBIMU
3HAHUSMM 1I0J  PYKOBOJACTBOM  IIPENOJABATENSl Uil  YCTPAHEHUs  ITHUX
NOTPEIIHOCTEH, HapyLIaloIIeMy IIOCJIE0BATEIbHOCTh B HU3JI0KEHUH Yy4eOHOro
MaTepyala W WCHBITBIBAIOIIEMY 3aTPYAHEHUS IIPU BBIIOJHEHUM IMPAKTHYECKHUX
pabor.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS  OOydaroleMycsi, He
3HAIOIIEMY OCHOBHOW 4YacTW MaTepuana y4eOHOW HpOrpaMMbl, JOIMYCKaIOLIEMY
OPUHLMINAIbHBIE OIIMOKM B  BBINOJHEHUM IMPEIYCMOTPEHHBIX  y4eOHOU



IpOrpaMMoil 3aJaHU, HEYBEPEHHO C OOJIBIIMMHU 3aTPyAHEHUSMHU BBIIOJIHSIOLIEMY
npakTuueckue pabotel. Kak mpaBuiio, OIEHKAa «HEYAOBIETBOPUTEIHLHO»
BBICTABJIACTCS O0y4aroleMyCsl, KOTOPbI HE MOXET MPOAOJKUTH O0ydeHHe WU
IPUCTYIHUTH K JEATEIBHOCTH MO CIIEUMATbHOCTH M0 OKOHYaHUH YHHUBEPCHUTETA 0e3
JOTNOJHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIIEH TUCUUILIIMHE.

KoHTposib OCBOEGHMSI JUCHUIUIMHBI TPOBOJUTCS B COOTBETCTBUU C
[In KyoI'AY 2.5.1 Tekyumid KOHTPOJb YCHEBAEMOCTH W MPOMEXKYTOUHAs
aTTecTarsi 00yJaronmxcs.

8 IlepeueHb OCHOBHOI U IONOJHUTEJIbHOU Y4eOHOM JIUTEPATYPHI

OcHoBHas JquTEpaTypa:

1. 3aBbSJIOB B.A. MaremaTtuyeckue OCHOBBI yIIpaBJICHUS
TEXHOJIOTUYECKUMH TpolieccaMu [ DIEKTPOHHBIA pecypc]: KOHCIEKT JIEeKIU/
3aBbsisioB B.A., Benuukun B.A.— DnekTpoH. TEKCTOBbIE JaHHbIE.— M.:
MOCKOBCKHI TOCYIapCTBEHHBIN CTPOUTENIbHBIN yHUBEpcUTET, Al ITn Op Menua,
OBbC ACB, 2015.— 116 c.— Pexxum noctyna: http://www.iprbookshop.ru/38471.—
OBC «IPRbooks»

2. KommproTepHbie TEXHOIOTUN TPU TMPOCKTUPOBAHUM U JKCIUTyaTallud
TEXHOJIOTHYECKOTO 000pyI0BaHus [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue/ I'.B.
Anexcees [u ap.].— DaexTpoH. TekctoBbie AanHbie.— CI16.: TUOP/, 2012.— 256
c.— Pexum nocryma: http://www.iprbookshop.ru/15940.— 5b5C «IPRbooks»

3. Jlyuenko O.B. TexHOJIOrMYeCcKHe MPOLECCHl, NPOU3BOJACTBA H
obopymoBanue [DJeKTpoHHBIA pecypc]: yueOHoe mocobue/ Jlymenko O.B.—
DJIEKTPOH. TEKCTOBbIE JaHHbIe.— benropoa: benropoackuii rocyaapCTBEHHbIN
texHoJiornueckud yauBepcuter uMm. B.I'. Illyxosa, ObC ACB, 2012.— 90 c.—
Pexxum nocrtyna: http://www.iprbookshop.ru/28408.— DBC «IPRbooks»

JlonoJIHUTe/IbHAA JINTepaTypa:

1. TIpanmuun O.H. HudopmanmoHHBIE TEXHOJIOTUU B YIPaBICHUU
[DnexkTponHbIil pecypc]: yueOHoe mocobue/ ['panmumn O.H., Kuses B.U.—
OnexTpoH. TekcToBble AaHHbIe.— M.: BUHOM. JlaGopartopus 3nanumii, UuTepHeT-
VYuusepcurer Uudopmarnmonnsix Texnomoruit (MHTYUT), 2008.— 336 c.—
Pexxum noctyna: http://www.iprbookshop.ru/15848.— 3BC «IPRbooks»

2. OcHOBBI MPOTPAMMHPOBAHHSI MHKPOIPOLIECCOPHBIX KOHTPOJUIEPOB B
U POBBIX CUCTEMAX YIIPABJICHUS TEXHOJIOTMYECKUMHU MPOIecCaMy [ DIEKTPOHHBIN
pecypc]: yueonoe mocobme/ B.C. KyapsamoB [u ap.].— DJEKTPOH. TEKCTOBBIC
naHHble.— BopoHex: BopoHexkckuii rocy1apCTBeHHBIH YHUBEPCUTET HHKEHEPHBIX

TEXHOJIOTHH, 2014.— 144 c.— Pexxum JIOCTyIA:
http://www.iprbookshop.ru/47437.— DBbC «IPRbooks»
3. Pemetnsik  E.Il.  ABTOMaTru3upoBaHHBIE CHCTEMBI  yIIpaBJICHUS

TEXHOJIOTUYECKUMH MPOLEccaMu [DJIEKTPOHHBIA pecypc|: KOHCHEKT JIeKUUN s
CTYJIEHTOB CIEUUATBLHOCTH «TEeXHOJOTUS MOJOKAa M MOJIOYHBIX MPOAYKTOBY/



Pemetrnsxk E.Il.— DOnektpoH. TekcrtoBbie aaHHble.— CapatoB: CapaToOBCKHI
rOCyJJapCTBEHHBIN arpapHbil yHuBepcuteT umenn H.M. BaswioBa, Bysosckoe

obOpa3oBanue, 2009.— 168 c— Pexxum JnocTyna:
http://www.iprbookshop.ru/8142.— 9BC «IPRbooks»

4.  benos, II. C. MaremMatnyeckoe MOJEIMPOBAHUE TEXHOJIOTMUECKUX
npoiieccoB : yueOHoe mocodue (korcnekT yiekiuit) / [1. C. benoB. — Eropsesck :
EropseBckuit TE€XHOJIOTUYECKUHI UHCTUTYT (punman) MocKOBCKOTO
rocyaapcTBeHHOTO TexHonoruueckoro ynupepcurera « CTAHKWH», 2016. — 121
c. — ISBN 978-5-904330-02-6. — Tekct : 2aeKTpOHHBIA // DJIEKTPOHHO-
OnOIMoTeUHAS crucTema IPR BOOKS [caiiT]. — URL:

http://www.iprbookshop.ru/43395.html

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOH-
Hoil ceTu «AHTEpHET»

[Tepeuens ObC
No | HaumenoBanne | Temartuka Hauano neiictBus u HaumenoBaHue opranuzaiiy 1 HOMep
pecypca CPOK AEHCTBHA JIOTOBOpA
JIOTOBOpa
1 | Znanium.com VYHuBepcanbHas 17.07.2019 Jorosop Ne 3818 OBC ot 11.06.19
16.07.2020 Horosop 4517 9bC 03.07.20
17.07.2020
16.01.2021
2 | U3patenbctBO Betepunapus 13.01.2020 00O «M3a-Bo JIanb»
«JlaHby CenbCK. X03-BO 12.01.2021 Konrpakt Ne940 ot 12.12.19
Texnonorus
XpaHEHHS
1 iepepaboTKu
1007111 (3:330'¢
MIPOIYKTOB
3 | IPRbook YHuBepcabHas 12.11.2019- 000 «Aii [Tu Op Menuay JIueH3NOHHBII
11.05.2020 noroBopNe5891/19 ot 12.11.19
12.05.2020 000 «Aii [Tu 3p Menunay JIueH3NOHHBII
11.11.2020 JoroBopNe6707/20 ot 06.05.20
OO0pa3oBateibH | YHHBepCaabHAS
Bl IOpTaN
Kyol'AY
ONeKTPOHHBIN YHuBepcanpHas
Karanor
OoubmoTeKn
Ky6l'AY

10 MeToauyeckne yKa3aHus JJI 00y4alOIIUXCHA 10 OCBOCHUIO
AUCIHUATIMHBI

CucTeMsbl yIipaBlIeHHs TEXHOJOTUUECKUMHU TTporieccaMu U MH()OPMAIIMOHHbBIC
TEXHOJIOTHHU : METOJ. PEKOMEH/IAlIMK 10 KOHTAKTHOH M CaMOCTOSITEJILHON paboTe
/coct. JI. A. 3amoTaiinoBa.

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

11. IlepeyeHb HMH(MOPMALUOHHBLIX TEXHOJOIMH, MCIOJb3YeMbIX IPH
OCYLIECTBJICHMH O00pa30BaTeJbHOI0 MNpoLecca IO AUCHUIIMHE, BKJIKOYAS



nepeyeHb MNPOrpaMMHOro oobecrnedyeHuss ¥ HHGOPMAIMOHHO-CIIPABOYHBIX
CHUCTEM

NudopmarmonHbie  TEXHOJOTHH, WCHOJB3yeMbIe TIPU  OCYIIECTBICHUHU
o0pa3oBaTeNIbHOTO  MpoIlecca MO JAWCHUIUIMHE  TO3BOJSIIOT:  00eCNevHTh
B3aMMOJICUCTBUE MEXKy YIYaCTHHUKaMHU 00pa30BaTEIbHOTO MPOIecca, B TOM YHCIIC
CUHXpOHHO€ U (WIM) AaCHUHXPOHHOE B3aUMOJCHCTBHE MOCPEJACTBOM CETHU
«HTEepHeT»; (UKCUPOBATH XOJ OO0pPa30BATEIBHOTO MPOIECCa, PEe3yJIbTATOB
MPOMEKYTOUHOM aTTeCTallMd MO JAUCHUIUIMHE U  Pe3yJbTaTOB OCBOCHUS
o0pa3oBaTeNbHON MpPOrpaMMBbl; OpPraHM30BaTh IMPOLECC OO0pa30BaHUSA IyTEM
BU3yalIM3allMM  HM3ydyaeMod  uH(OpManuum  MOCPEICTBOM  HCIIOJIb30BaHUS
npe3eHTalul, y4yeOHbIX (UIBMOB; KOHTPOJIMPOBATH pE3yJibTaThl OOyYeHHs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

[Tepeuensb nmuuensnonHoro 10

Ne | HaumeHoBaHue Kpartkoe onucanmne

1 Microsoft Windows OrneparmoHHasi cucteMa

2 | Microsoft Office (Bxitouaer Word, | ITakeT opUCHBIX MPHIIOKEHUI
Excel, PowerPoint)
3 Cucrema tectupoBanus INDIGO TectupoBanue

[Tepeuenn cBoOOAHO pacnpocTpansemoro [10:

Ne | HammeHnoBaHue Kparkoe onucanue
1 SCADA TRACE MODE | SCADA-cucrema
(GecrimaTHast Bepcus)

[lepeuenb mpodeccHOoHANBHBIX 0a3 JaHHBIX W HMH(QOPMALMOHHBIX CIPABOYHBIX
CUCTEM

Ne | HammeHnoBanue DJIeKTPOHHBIH ajpec
1 Hayunast snekrponHas Oubiauoreka | https://www.elibrary.ru/
elibrary.ru
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JUCIHHUIIJINHC
[InaHupyemMbie TOMENIEeHUs JIJIsl TPOBEICHUSI BCEX BUJIOB YUECOHOM €SI TEILHOCTH

Ne HanmMenoBanme yaeOHBIX HanmvenoBanue nmomenienuii st | Aapec (MECTOIOJIOKEHNE) TTOMEICHHH
/T |IPeIMETOB, KYPCOB, TUCIUIUIMH| TPOBEACHUS BCEX BUIOB YYCOHOW | IS MPOBEJCHUS BCEX BUIOB YUcOHOU
(Mopynei), MpaKTUKH, HHBIX eI TETBHOCTH, TIPETyCMOTPEHHON JESITEBHOCTH, TIPEITyCMOTPEHHOMN
BHJIOB YUCOHOM JEATEIEHOCTH, Y4eOHBIM IUTAHOM, B TOM YHUCIIC Y4eOHBIM IUTAHOM (B Ccllydac
MPEIyCMOTPCHHBIX YYCOHBIM | TOMEIICHHUS IS CAMOCTOSATSIFHON peanmu3armu 00pa3oBaTeILHON
IUTAaHOM 00pa30BaTEIFHON paboThI, ¢ yKa3aHHUEM MEePeYHs MPOTPaMMEI B CETEBOM (opme
MPOTPaMMBbI OCHOBHOTO 000pYJOBaHuUs, yueOHO- JIOTIOJTHUTENBHO YKa3bIBACTCs
HATJISHBIX TOCOOHIA HaMMEHOBAHUE OPraHHU3ALUH, C
Y HUCTI0JIb3yEMOT'0 TIPOrPAMMHOTO KOTOPOH 3aKITIOUEH JJOTOBOP)
obecrnieueHus
1 2 3 4
CucTeMBbI yIIpaBIICHUS [Tomemenne Ne403 DK, mocamodHbIX 350044 KpacHomapckuii kpaif, T.
TEXHOJIOTHYECKUMHU MecT — 50; mmomanas — 83,5kB.M; Kpacnonap, yi. um. Kaimanna,13




MpoLeccaMu 1

I/IH(i)OpMaIII/IOHHLIe TEXHOJIOTHH | 3aHATHI JICKIDMOHHOI'O THUIIA, 3aHATHI

yueOHast ay JUTOPHS JJIsI TPOBEICHUS

CEMHHAPCKOT0 THIIA, KYPCOBOTO
MIPOSKTHPOBAHUS (BBITIOTHCHUS
KyPCOBBIX pa0OT), TPYIIIOBBIX U

WHINBUAYAIGHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS 1
IIPOMEKYTOYHOM aTTECTALUH .
CIUIMT-CUCTEMA — 2 IIT.;
CreLHaIn3upOBaHHAS
Mebenn(yaebHas gocka, yaeOHas
MeO0eb).
TEXHUYECKUE CPEICTBA OOYUICHUS,
HAOOPBI JEMOHCTPAIIMOHHOTO
000pyTOBaHHUS U yU4eOHO-HATIISTHBIX
nocobuii (HOyTOYK, IIPOEKTOP,
9KpaH);
IPOrpaMMHOE 00ecIeYeHHE:
Windows, Office.
ITomentenne Ne208 DK, mromans —
59,2xB.M; mocamo4yHbx MecT — 30;
yueOHast ay JUTOPHS AJIsI TPOBEICHUS
3aHATHH JICKIIMOHHOTO THUIIA, 3aHATHI
CEMHHAPCKOTO THIIA, KYPCOBOTO
MIPOSKTHPOBAHUS (BBITIOJHCHUS
KypPCOBBIX Pa0OT), TPYIIIOBBIX U
WHINBUAYAITGHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS 1
MPOMEKYTOYHOU aTTeCTAIUU
KOHJUIUOHEp — 1 miT.;
TEXHHUYECKUE CPECTBA 00yUCHUS
(cereBoe obopymoBanue — 1 miT.;
KOMITBIOTEP MEePCOHATBHBI — 9
IIT.);

IOCTyH K ceTh «HTepHeT»;
JIOCTYTI B JICKTPOHHYIO
HH(POPMAMOHHO-00Pa30BaTECIBHYIO
Cpely YHUBEPCUTETA;
CHCIAATH3UPOBaHHAS
Mebenb(yaeOHas 10cKa, yaeOHas
Mebenn)."

ITomenienne Ne541 I'VK, mromans
— 36,5KB.M; IIOMEIIEHNE IS
XpaHeHHs ¥ MPO(PHUITAKTHYECKOTO
00cCITy>)KMBaHMsI yIeOHOTO
obOopyznoBaHusl.
KOHAULKMOHEp — | 1wT.;
XOMOMUIBHUK — | mmiT.;
nabopaTopHoe 000pyIOBaHHE
(obopynoBanue 1aboparopHoe — 3
wit.;);

TEXHHUYECKUE CPECTBA 00yUCHUS
(mpuaTep — 1 mIT.;

MOHHTOpP — 3 IIT.;

KOMIIBIOTEp MEPCOHANBHBIN — 5

IIT. ).

TTomemenne No510 I'VK,

mocago4yHbBIX MecT — 30; miomanb

— 54 ,9kB.M; ITIOMEIICHUE I
CaMOCTOSATEILHOW PaOOTHI.

sabopaTopHoe 000pyI0BaHHE




(cron mabopaTopHbIit — 1 1mT.;
TepMouiTanra — 1 mr.;);
TEXHUYECKUE CpecTBA 00yUYEeHUs
(Mpy — 1 mr;
sKkpaH — 1 mT.;
npoekTop — | mr.;
ceTeBoe obopynoBaHue — 1 mT.;
ckaHep — 1 mr.;
nom — 2 mr.;
cepBep — 2 ImIT.;
KOMITBIOTEP MePCOHANBHBI — 11
IIT.);

JocTyn K cetn «HTepHET;
JIOCTYII B DJIEKTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTEIBLHY IO
Cpely YHUBEPCUTETA;
crenuaIM3upoBaHHas MeOeb
(yueOHast meben).

[TporpamMmuOe obecrieueHue:
Windows, Office,
CIICLIMATT3UPOBAHHOE JINLICH3NOHHOE
¥ CBOOOJIHO PACIPOCTpaHIEMOe
IporpaMMHOE 00ecriedeHue,
OpeayCcMOTPEHHOE B paboueit
nporpamme




