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1 eab TUCUMNJIMHBI.
B pe3ynbTare 0CBOCHUS JUCHUIUIMHBI Y OOYYaromIerocs JTOJIKHBI ObITh C(HOPMUPOBAHBI
KOMIIETCHIIMH OCHOBHOW Tpo(heCcCHOHaIbHOM 00pa3oBarenbHON mporpammsl (nanee - OITOI):

I1K-1, TIK-2.

CO,I[Cp}KaHI/IC KOMH@TCHHI/Iﬁ KaK INNTaHUPYEMBIX PE3YIbTAaTOB O6yLIGHI/I$I 0 JUCHUIIIIMHC

cM. Tabimmuel 1 u 2.

1.1

®opmupyemMble KOMIIETEHIIUH

Tabnuua 1 - @opmupyemble TUCIUILUIMHON KOMITETEHIIUN

HaunmeHnoBanue Bus1a Kom-
NETEHUWU (YHUBepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvbnas)

HaumeHnoBaHue xaTeropuu
(TpyTIIIBI) KOMIIETEHITHI

KOI[ 1 Ha3BaHHUC KOMIICTCHIIMH

[IpodeccuonanbpHas

- INK-1: CiocobeH k aHaNM3y, UCCIICIOBAHUIO U

MOJIETTMPOBAHUIO IIPOLIECCOB,
(YHKIIIOHUPOBAaHHEM OOBEKTOB H CHCTEM
YIIpaBJICHHS

CBsA3aHHBIX C

ITK-2:Criocoben pa3pabaTbIBaTh OTIENbHBIC
JJIEMEHThl U TOJICUCTEMbI aBTOMAaTH3HPOBaH-
HBIX CHCTEM

1.1 UHaAuKaTOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabnua 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUHN, GopMUpyeMble TUCIUTIITMHON

Ko u Ha3zBaHWEe KOMIIETEHIIUT

WNuaukaTopsl TOCTHKEHHS KOM-
neteHmu no OITOIT

JuctuninHel ¥ IpakTUKH, HOpMHUpY-
roue kommereHnuo OITOIT

[IK-1: Cmocoben k aHanmzy,
WCCIIE/IOBAHNI0 W MOJICINPO-
BaHUIO TPOIIECCOB, CBSI3AHHBIX
¢ (QyHKIMOHMpPOBAHHEM O0b-
€KTOB M CUCTEM YIPaBJICHUS

[IK-1.1. OcymecTBusier ¢ npu-
MEHEHHEM COBPEMEHHBIX HH-
(hOpMaIMOHHBIX ~ TEXHOJIOTHH
coop, 00pabOTKy U aHamu3
Hay4YHO-TEXHUYECKOW  HH{pOp-
Malli¥, CBSI3aHHOW C (YHKIIHO-
HUPOBaHUEM OOBEKTOB H CH-
CTEM YIPaBIICHUSI.

[IK-1.2. TlpumeHsieT METOBI
Hay4YHBIX HCCIENOBAHUN I
pelieHns TIOCTAaBJICHHBIX 3aj1a4
MpH aHaU3e, WCCIICAOBAHUU U
MOJIEJINPOBAaHUN MIPOLIECCOB,
CBSI3aHHBIX C (YHKIIMOHHPOBA-
HAEM OOBEKTOB H CHCTEM
YIpaBJICHHS.

[IK-1.3. Pa3pabarbiBacT MoaeIH
MIPOIIECCOB, CBSI3aHHBIX C (yHK-
LIMOHUPOBAHNEM OOBEKTOB O00B-
€KTOB U CUCTEM YIIPaBJICHUS.
IIK-1.4. CocTaBisieT OTYETHI 110
pe3yibTaTaM BBIIIOJIHEHHOH pa-
OOTBI B COOTBETCTBHHU C 33JaHU-
eM.

KM.07 OcHOBEI aBTOMAaTH3alNH
yIpaBiieHHs IPOU3BOJCTBOM
K.M.07.01I1areaToBencHUE
K.M.07.02Teopetuueckue OCHOBEBI
ABTOMATH3UPOBAHHOTO YIIPABIICHHS
K.M.07.03 ABTOMaTHU3UpOBaHHbBIE CU-
CTEMbl YIPaBJICHUS TEXHOJOTHYECKH-
MM IpoIeccaMu

K.M.07.04 ABTOMaTH3UpOBaHHbIE CH-
CTEMBI yNPaBICHUS NPEATIPUITHEM
K.M.07.05HanéxHocTh, »proHOMHKa
U Ka4eCTBO aBTOMATHU3UPOBAHHBIX CH-
cteM 00pabotkum wuHpOpMALMK U
yIpaBlIeHUS
K.M.07.06IpomMbIinienasie  poOOTH-
3UPOBAHHBIE CUCTEMBI U KOMILJICKCHI
K.M.07.1B.01.01 OcHOBBI Hay4-
HO-HMCCIIEIOBATENLCKOM JAEATENILHOCTH

K.M.07./1B.01.02 [puxmagHoit
CHCTEMHBII aHaJIN3

K.M.08  Ilpaktuku
K.M.08.03(I1x) [Ipenaumiomuas
NpaKTHKa

K.M.09 TocynapcTBeHHass HTOroBast
aTTecTalus

K.M.09.01(/1) Bemonnenune u 3amm-
Ta BBIIYCKHOH KBaIU(HUKAIIMOHHOM
paboThHI

IIK-2: CnocobeHn pa3pabarhi-
BaTh OTJCJIBHBIC DJICMCHTHI U

[IK-2.1. PazpabaTbiBaet

KM.07 OcHOBEI aBTOMAaTH3aLNH
YIpaBJICHUS TPOU3BOJICTBOM




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpLI JOCTHXKCHUSA KOM-

nerenauuu mo OITOIT

JIMcCuMIIMHbEl U TpakTUKH, (HOpMHUPY-
romue kommerenmuo OITOIT

IOACHUCTEMBI
BaHHBIX CUCTEM

aBTOMaTH3UPO-

OTJICNbHBIE ~ KOMITOHEHTBI
aBTOMATHU3UPOBAHHBIX  CH-
CTEM YNpaBJIEHUSI TEXHOJIO-
TMYECKMMH  TIPOLECCAMHU
(mporpaMMHbBIE  KOMITOHEH-
Thl CUCTEM pEaIbHOTO Bpe-
MEHH, POMBIIIICHHBIX PO-
OO0TU3UPOBAHHBIX cH-
CTEM).

[1K-2.2. PazpabarrsiBaer
OTJICIbHBIE ~ KOMITOHEHTBI
aBTOMATHU3UPOBAHHBIX CH-
CTeM YNpaBJICHHUSA TIPE-
npusituem (ERP, MES).
IK-2.3. OuenuBaer
HAJEeKHOCTh U

CKTa IIPOCKTUPOBAHUA.

Ka4ecTBO
(GyHKIMOHUPOBAHUS 00B-

K.M.07.03 ABTOMAaTH3UPOBAHHBIC
CUCTEMBI YIIPABICHUS TEXHOJIOTHYE-
CKUMH TpolLeccaMu

K.M.07.04 ABTOMAaTH3UPOBAHHBIC
CHCTEMBI YIIPaBIECHUS MPEATIPUSITHEM
K.M.07.05 Hanéxuocts, 3prono-
MHKa M KauecTBO aBTOMAaTH3MPOBaH-
HBIX CHCTEM 00pabOTKH MH(MOPMAINH
U yTIIpaBJICHUS

K.M.07.06 [IpombInieHHsie  po-
OOTHM3NPOBAaHHBIE CHUCTEMBI U KOM-
TIJIEKCHI

KM.08 IIpaxkTtuxu
K.M.08.03(I1x) I Ipegaumomuas
MIPaKTHKA

KM.09 TocynmapcTBeHHass HTOTOBast
aTTecTauus

K.M.09.01(/]) BrimonHeHHe M 3aImmu-
Ta BBIIYCKHOH KBaIM(UKAIIMOHHOM
paboThI

1.2 3nanusi, yMenusi, HaBbIKH (3YB) no aucunninHe
Tabnua 3 — 3HaHus1, yMEHHUsI, HAaBbIKU, POPMUPYEMbIE TUCIUIIITNHON

Kon 1 Ha3zBanue xomiie-
TEHIUU

NHnukaTopsl JOCTUAKEHUS
KOMIIETEHLIMH, 3aKPETIICHHbIE

3a TUCLUILUINHOMN

3nanus1, ymenust, HaBbiku (3YB), popmu-

pyeMble TUCIIUTLTUHON

IIK-1: Cnocoben k ananu- | [1K-1.3. PaspabareiBaeT Mojie-

3y, UCCJICAOBAHUIO U MOJC- | JIU IIPOHECCOB, CBA3AHHBIX C | —

JIMPOBAHUIO

poBaHHEM OOBEKTOB M CH-
CTEeM YIPAaBJICHUS

MPOLECCOB, | PYHKIMOHUPOBAHHUEM OOBEK-
CBSI3aHHBIX C (DYHKIIMOHU- | TOB U CUCTEM YITPABIICHUSI.

3HaTh:

IIOHATHE M BHUIBl TEXHOJOIMYECKUX
MIPOIIECCOB KaK OOBEKTOB YITPABIICHUSI.
VYMeTh:

aHAJIM3UPOBATh almapaTrbl U arperarsl
KaK 00BEKTHI yIIPaBICHHUS;

MOJICJIMPOBATh TEXHOJOIMYECKUE TIPO-
LIECCHI.

Bnanerts:

METOJIaMU KOHTPOJISI TEXHOJIOTHYECKOTO
mporiecca;

— HaBBIKAMH B 00JacTH aHalu3a OOBEKTa
ABTOMATH3aIMH TEXHOJOIMYECKOTO THIIA.

[IK-2: CnocoGen paspaba- | [IK-2.1. PazpabareiBaer oOT-
OTACNbHBIE 3Jie- | AeJbHbIE KOMIIOHEHTHI aBTO-
MEHTBI U TIOJICHCTEMBI aB- | MATH3UPOBaHHBIX

ThIBATh

3HaTh:
TEOPETHYECKNE OCHOBBI IIPOEKTUPOBAHUS U
cucrem | (pyaknnonupoBanus ACY TII;

TOMATHU3WPOBAHHBIX CUCTEM | YIIPABJICHUA

CKHMHU MIpoHeCCaMu.

TEXHOJIOINYEC- | OCHOBHBIC IMPUHUMIIBI ITIOCTPOCHUA aBTOMaA-

TU3UPOBAHHBIX CUCTEM YIPABJICHUS TEXHO-
noruyeckumu npoueccamu (ACY TII).
Ymers:

HCIOJb30BaTh COBPEMEHHBIE M IEpPCIeK-
TUBHBIE KOMITBIOTEpHBIE W MH()OPMAIOH-
HbIE TEXHOJIOTHH TPH pa3pabdoTKe KOMIIO-
HeHtoB ACY TIIL

Bnaners:
HaBBIKAMHU HCIIOJNB30BAHNS COBPEMEHHOU
BBIYHCIUTENbHON MUKPOMIPOLIECCOPHOM

texuuku B ACY TII,




Kon u Ha3Banue xomme- WNnaukaTopsl TOCTHXKEHUS 3nanus1, ymeHus, HaBbiku (3YB), popmu-
TEHLIUU KOMIIETEHIINH, 3aKPEIUICHHbIE pyeMble TUCHUIUIMHON
33 JUCIMILINHON

HaBBIKaMH pa6OTLI C COBPCMCHHBIMU IIPO-
TpaMMHBIMHU CPEACTBAMU U3 00J1acTH aBTO-
MaTu3aluu TEXHOJIOTMYCCKUX IIPOIEC-

COB.

2 O0béM M TPYAOEMKOCTHh IMCHUILUIMHBI 10 BUJAAM Y4eOHBIX 3aHS-

THH. POpPMBI IPOMEKYTOYHOM aTTECTALUM.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM Y4eOHBIX 3aHATUN

N O0BéM dacoB 1o Gpopmam 00y-
OO11ast TpyI0OEMKOCTh U BHIBI YIeOHON pabOTHI MO AMCIUILIHHE, S

MIPOBOIMMEIE B Pa3HBIX (popMax 030 0300 300

1 O6mas TpyI0eMKOCTh JUCITUTUIAHBI 360 - -
2 KonrakTtHas pabota oOydarommxcs ¢ pernoaaBareneM (10 BUAaM 136 - -
yueOHBIX 3aHATHI) (BCEro)
AynutopHas paboTa (Bcero): 133 -
B TOM YHCIIE:
JIEKITHA 56 - -
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 38 - -
MPAKTHKYMBI
nmabopaTopHbIe PadOTHI 36 - -
B WHTEPAKTUBHOI popme
B JICKTPOHHOH (opme
Breaynutopnas pabota (Bcero):
B TOM 4Hcle, MHIUBHIyalbHas paboTa OOydaromMxcs C
IpenoiaBaTeneM
MTOITOTOBKA KypCOBOW pabOThI /KOHTaKTHas paboTa 3/136 - -
IPYNIOBasi, UHANBHIYyaIbHAsS KOHCYJIBTAIUS U MHBIC BHUJIbI
yueOHOW JesTeIbHOCTH, TPEIyCMaTPUBAIOIINE TPYIIIOBYIO
W WHIUBHIYAJIBHYIO paboTy 00yJaromuXxcs ¢ IpenojaaBa-
TEeM)
TBOpUecKas padoTa (dcce)
3 CamocrosrenbHas pabota o0y4arommxcs (Bcero) 227 - -
4 ITpoMexxyTOYHas aTTECTALMS 00YJarOIIEerocs — - - -
3a4eT C OLIEHKON — 4 ceM.
3auer — 5 cem.
3a4eT C OLIEHKOH — 6 ceM.

3 Y4eOHO-TeMaTHYECKHUIl IVIAH U COJlePKAHNE JUCHHUILIUHBI.

3.1 VYyeOHO-TeMaTHUYECKHUI IJIAH

Tabnuia 5 - YyeOHo-TemMaTnyeckuil miad ouHoi popmbl oOyueHus

O6uas tpy- |TpyroeMKOCTh 3aHs- _
Pazzenbl U TeMbl JUCITUTITMHBI Lt Tpy= | 1 pysoeM Dopmsl TeKy
No TOEMKOCTh it (dac.) IIEro KOHTPOIs

110 3aHITHIM (6cezo uac.) 000 H IpOMEryTOU-




AynuTOpH. HOM aTTecTaluu
3aHATHA CPC yCHCBaCMOCTI/Il
JICKI,. | IPAKT.
/ nab.
Cemectp 4
1. [Ipon3BOACTBEHHOE TPEANPUATHE KaK - VO
CHCTEeMa YIPaBJICHHUS
1.1. XapakTepUCTHKa MPOU3BOJICTBEHHOTO 20 2 2 16 Otuer no
NPEONPUATHS U IMPOU3BOACTBECHHOIO NPAKTHYECKOH
npouecca pabote
1.2. XapakTepuCTHKAa CHCTEMBI YIIpaBiie- 20 2 18
HUSl TPOM3BOJCTBECHHBIM TPEATPHUSI-
THEM
2. XapakTepUCTHKA  TEXHOJOTHYECKUX vO
MPOIIECCOB KaK 00BEKTOB YIPaBICHHSI
2.1. [loHsate W BHALI TEXHOJOTMYECKHUX 20 2 2 16 Ortuer o
TPOIIECCOB NPaKTUYECKOU
pabore
2.2. Cucrema ympaBieHHS TEXHOJIOTHYE- 20 4 2 14 Oruer 1o
ckumu nponeccamu. [loctaHoBka 3a- NPAKTHIECKOH
Jiad YIPaBJICHUSA U PETYIUPOBAHUSA pabote
2.3. Metpoiiorndeckoe oOecreueHre Kak 17 2 2 13 Oruer 1o
WUCTOYHUK WH(popMamu O (PyHKIIHO- NPAKTHIECKOH
HUPOBAaHUHM TEXHOJOTHIECKOTO OO0B- pabote
€KTa yIpaBJICHUS.
3. MonenupoBaHue MPOIECCOB, CBSI3aH- VO
HBIX C (DYHKIIMOHHPOBAHUEM TEXHO-
JIOTHYECKHUX O0OBEKTOB YIIPABICHUS
3.1. OCHOBHBIE TIOHATHSI TEOPHU MOJIEIH- 20 2 18
POBaHUS TEXHOJOTHYECKUX IPOIIEC-
COB ¥ OOBEKTOB
3.2. CTaTUCTUUECKHE MOJEIN TEXHOIOTH- 24 4 12 8 Oruer 1o
YECKHMX MPOLECCOB NPAKTHYECKOH
pabote
Kypcogras pabora 3 I1P-5
[IpomexxyTouHas aTTecTanus - 3auem VO-3
C OYEeHKOU
MTOI'O no cemectpy ... 108 20 | 20 | 65
Cemectp 5
4, ABTOMAaTHU3UPOBAHHBIE CUCTEMBI 18 4 14 Otuer 1o
YIOpaBJICHUS TEXHOJIOTHYECKUMH IIPO- IPaKTHYECKOi
neccamu (ACY TII). O6uue mnomnoxe- pabote
HUS
5. Apxurextypa ACY TII 18 2 16 vO
6. Amnmaparusie cpeactsa ACY TII Oruer 1o
MPAKTHYECKOMH
pabore
6.1. Texnnueckas crpykrypa ACY TII (B 18 4 6 8 Hoxian
MTPOMBINIUICHHOCTH).
6.2. KonTpomnneps! B ctpykrype ACY TII 18 4 6 8

lyo - ycrHbIi onpoc, YO-1 - cobecenoBanne, YO-2 - koutokBuyM, YO-3 - 3auet, YO-4 — sx3amen, 1P -
nucbMeHHas padota, [1P-1 - tect, I1P-2 - xonTposbHas pabora, I[1P-3 scce, ITP-4 - pedepar, [IP-5 - kypcosas pabo-
ta, [1P-6 - HayyHO-yueOHbIIl oTyeT 1o npakruke, [1P-7 - oruer mo HUPC, U3 —mnnuBuayansHoe 3ananue; TC -
KOHTPOJIb C MPUMEHEHHEM TeXHH4YecKuX cpencts, TC-1 - kommbioTepHoe TecTupoBanue, TC-2 - yyeGHbIe 3a1auH,
TC-3 - KOMIUICKCHBIC CUTYAIMOHHBIC 33/1a4H (NPUeOeHO no memoouieckum pexomenoayuim MI'Y, KemI'V)




O6mast Tpy- |TpynoeMKoCTh 3aHs-
IOEMKOCTD Tuii (4ac.) DopMBI TEKy-
Pa3nesnsl ¥ TEeMBI TUCITUTUTHHBL (6ceeo uac.) 020 IHero KOHTpOJIs
Ne AynuTOopH. U IPOMEIKYTOU-
O 3aHATHIM 3aHATUS HOM aTrTecTanuu
JEKIL. | IPaKT. CPC ycreBaemocTi
/ 1ab.
7. IIporpamMmMHOe oOecTieueHHE CPETHETO 18 2 6 10 Oruer o
ypoBus ACY TII NIPaKTU4ECKOU
pabote
8. CucteMBbl TPOTHBOABAPHUITHON 3aIIUTHI 18 2 16 YO
B ACY TII
IIpomexxyTouHast aTTecTauus - 3auem YO-3
MTOI'O no cemectpy ... 108 18 | 18 | 72
Cemectp 6
9. SCADA — cuctemsl B ACY TII YO
Jloxman
9.1. SCADA - cucrema. O0mme moioxe- 20 6 4 10 VO
HUS
9.2. OO0mast ¥ pyHKIUOHAIIBHAS CTPYKTYpa 24 4 20 VO
SCADA
9.3. OC peannpHOro BpeMEHU 25 4 21
94. Windows Ttexnonoruu B SCADA- 25 4 21
CHUCTEMax
9.5. [Mporpammusbiii maker GENESIS 32 u 50 32 18 Otuer 10 Ja-
sransl papadorku ACY TII boparopHoit
pabore
13
[IpomexxyTouHasl aTTecTauusl — 3auem YO-3
C OYeHKOU
MTOI'O mo cemectpy ... 144 18 -/ 90
36
Bcero: 360 56 | 38/ | 227
36
3.2 Coaep:xkanue 3aHATHII 10 BUAaM y4eOHOH padoThI
Tabnuua 6 — ConepkaHue JUCIUTUIMHBI
Ne | HaumeHoBaHue pa3zena, TEMbI
Conepxanue 3aHATHSI
/1 JUCHUIUINHEI
Cemectp 4
Cooeporcarniie 1eKYUOHH020 Kypca
1. Tlpow3BoJCTBEHHOE NPEANPUATHE KaK CHCTEMA YIIPABICHUS
1 1.1. Xapakrepuctuka mpous- | OyHKIIMK  TPOU3BOACTBEHHO-XO3AWCTBEHHOW  JIEATEIBHOCTH

BOACTBCHHOI'O MPEANIPUATUA U
IMPOU3BOJACTBCHHOTI'O ITpOLECCa

NPEAIPUSITHSL.

IIpousBoACTBEHHAsT CTPYKTypa IIPEANPUSTHUS.
Tumbl pou3BOACTB M UX KIIacCU(UKAIIHSL.

2 1.2. XapakrepucTuka
yIpaBlIeHUsT HPOU3BOJI-
CTBEHHBIM NPETNPHATHEM

MBI

CUCTC-

3agaun ynpapieHUs: IPOU3BOJICTBEHHBIM NpennpusitueM. [Tons-
THE CHUCTEMBI YIIPABICHUS POU3BOJCTBOM, MPEATIPUATHEM, TEX-
HOJIOTHYECKIMH MTPOIECCAMH.

2. XapaKTepI/ICTI/IKa TCXHOJIOTMYCCKUX NPOICCCOB KAK 00BEKTOB YIpaBJICHUA

3 2.1. IlousTe U BHUABI TEXHO-
JIOTHYECKHX IPOIIECCOB

[TonsTHe U TexHonOrMUYeckoro mpouecca. Mepapxus >m1eMeHTOB
MPOM3BOCTBEHHOT0 mpoliecca. Kiaccudukaiyss TEXHOJIOTHYE-
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CKHX TIPOIIECCOB II0: CTPYKTYpE, MEXaHW3MY OCYIIECTBICHUS,
croco0y opranu3anuu, WHHOPMAITMOHHOW MOIITHOCTH).
4 2.2. Cucrema ynpasieHus | XapakTepuctuka mnoaxona. OOoOmieHa CTpyKTypa CHCTEMBI
5 TEXHOJOTHYECKHMH TIpoliec- | ympaBieHud. llocTaHOBKa 3a/1a4 yIpaBieHHUS U PEryIHPOBAHUS.
cam. Oynkunn ynpaienns. CucreMaTH3aIus TapaMeTpOB TEXHOJIO-
THYECKOT0 Mpolecca Kak 00beKTa YIpaBICHUS.
OCHOBHBIC THUIIBI CUCTEM YINPABICHUS TEXHOJOTHYESCKUMHU IPO-
[IecCaMH: CHCTEMBI TMPOTPAMMHOTIO PETyIUPOBAHUS, CHCTEMBI
ONTHUMU3AIUU TTAPAMETPOB TEXHOJOTMYECKUX MPOIECCOB, CH-
CTEMbI ONTHUMM3AIMH TOPSAKA BBITIOJHEHHS TEXHOJIOTHYECCKUX
OTIeparyii; CHCTEMBI YIIPaBICHUS MAHUITYyTUPOBAHUEM.
6 2.3. Metponoruyeckoe obec- | [ToHsITHE METPOIOTHIECKOr0 0OECTIeUeHHs B CUCTEME YITpaBJie-
MEYCHUE B CUCTEME yIpaBiie- | HUS TEXHOJOTHYSCKUMHU TporieccaMu. TeXHOJOTHMYECKH JIOITy-
HUS TEXHOJOTMYECKUMHU MPO- | CTUMBIH TpeeNl MOTPEIIHOCTA H3MEPEHUH. TeXHOIOTHMYECKU
1eccamMu JOIYCTUMBIA TIpeied TMPOU3BOJACTBEHHOTO 3ama3iblBaHUS WH-
tdopmarmu. OpraHuW3allMOHHBIE OCHOBBI METPOJIOTHYECKOTO
o0ecreyeHus] TEXHOJIIOTHUECKOT0 Ipoliecca.
3. MopgennpoBaHrue TPOIECCOB, CBA3aHHBIX C (PYHKIMOHHPOBAHHEM TEXHOJIOTHYECKHX OOBEKTOB
yIpaBIeHUs
7 3.1. OcHoBHbIC TOHATHA Teo- | [loHsATHE Momenu U MojenupoBanus. Bunsl moneneii. Mcmoss-
PUM  MOJCIMPOBAHMS TEXHO- | 30BaHHE MOJCICH JJIs PEUICHHs 3aj1a4 YIPaBJICHUS TEXHOJIOTH-
JIOTUYECKUX  TPOIECCOB U | YECKHMH MPOIECCAMH.
00BEKTOB
8 3.2. Cratuctuyeckue mozenu | Buabl cratuctryeckux mozeneit. [Ipeanockuiku 1 orpaHudeHUS
9 TEXHOJIOTHUYECKUX MPOIECCOB | MPUMEHEHUsI. BRIYUCIUTEIbHBIE POy PHI.
Coodepoicanue npakmu4eckux 3aHamull
1. Tlpow3BoJICTBEHHOE NPEANPHUSTHE KaK CHCTEMa YIPABICHUS
1 [IpousBoacTBenHoe mpennpu- | [loHATHE W MOCTpOeHWE MaTepuaibHON chepbl MPOU3BOICTBA.
SATHE B CUCTEME MaTepUalibHO- | [IpOMBIIIUIEHHOCTh: TOHATHE, YKPYITHEHHBIC OTpacid, OTPaciiy,
T'O MPOU3BOJICTBA BH/IBI TTPOU3BOJICTB.
2. XapaKTepUCTHKA TEXHOJOTHUIECKUX MPOIECCOB KaKk 0OBEKTOB YIPaBICHU
2 OcHOBHEBIE CBelleHUS O TeXHO- | DU3UKO-XMMUYECKHEe OCHOBBHI NPOU3BOJICTBA. XapaKTEPUCTHKA
JormYeckoM mporecce (Ha | ChIPbS, MaTepPHAaJOB, TIOIYNPOIYKTOB H YHEPropecypcoB. Xapak-
MpUMepe KOHKPETHOTO TMPOU3- | TEPUCTHKA TOTOBOM MPOAYKIMH. XapaKTepPUCTUKA TEXHOIOTHYe-
BOJICTBA). CKOTO Iporiecca 1 000pyA0BaHusl.
3 AHanu3  TEXHOJIOTUYECKOTO
mpoiiecca Kak 00beKTa yrpas-
JICHHUS
4 Texnonornyeckne ocobeHHO- | OmrcaHnue METPOIIOTUYECKOro 00eCredeHus: KOHKPETHOTO TeX-
CTH METPOJOTMYECKOTO 00€C- | HOJIOTUYECKOro Mpolecca, U3yYeHHOTo Ha MPebIIYIIuX Mpak-
MeYeHUs: 00BEKTa YIPABJICHHUS | THYSCKUX 3aHATUAX: CXEMa BHJIOB M3MEPEHHUH, TEXHOIOTUYCCKUE
TpeOOBaHUS K YPOBHIO U3MEPEHUH.
XapaKkTepUCTUKA CPEJICTB MU3MEPEHUN TEXHOJIOTMUECKHX Mapa-
METpOB.
3. MogenupoBaHue IPOIECCOB, CBA3aHHBIX C (PYHKIIMOHUPOBAHUEM TEXHOJIOTHYECKUX OOBEKTOB
ynpasaenus (TOY)
5 Mertoapl onucarenbHOH cTa- | [I[puMeHeHHe MeToJa B YIPABACHHHM TEXHOJOTHYECKHMMHU ITPO-
tuctukn TOY eccaMu. BrrurcnurenbHas npouenypa. Pemenne npakTHaeckon
3aJIa4H.
6
7 Mertonpl crnaxuBaHus psaaoB | [[puMeHeHHe MeToja B YHPABICHHH TEXHOJIOTWYECKHMHU IPO-
naHaeix TOY 1eccaMu. BeluncnurenbHas npoueaypa.
8 Perpeccuonnrie monmenn TOY | [IpuMmeHeHne MeTona B YIPaBICHUM TEXHOJIOTHYCCKUMH TIPO-
9 neccamu. BeranciurensHas mporeaypa. Perenne npakrunaeckon
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3aJIa4H.

10 | Tpenmossie Mmogenu TOY IIpuMeHeHne MeTona B YHPABICHUU TEXHOJIOTHYECKUMH IIPO-
neccamu. BerunciurensHas npoueaypa. Pemenne npakrudyeckoit
3aJIauH.

[IpomexxyTouHas aTTecTalys - 3a4em ¢ OYeHKoU
Cemectp 5 |
Codepotcanue 1eKyuoHH020 Kypca
10 | 4. AstomatusupoBanHbie | ACYTII B cucteme ynpaBieHUs IPOMBILUICHHBIM MPEANPHUSITH-
11 | cucremsr ympasneHus TexHo- | eM. Oyakmmn ACYTIL. CocraB ACY TII (Bunbr obecriedenns).
JIOTHYECKUMH nponeccamu | O0mme TexHudeckue TpeboBanmsa. Kmaccupukammsas ACY TIL
(ACY TII). O6mue momoxe- | OcHoBHble mpuHIHIE moctpoeHus: ACY TIL
HUS

12 5. Apxutektypa ACY TII [onstue apxurektyper ACY TII. 3amaunm mpoeKTHPOBAHUA.
XapakTepUCTUKA ILEHTPAIU30BAaHHOM, pACIPEIECIICHHON, Mac-
Ta0UPYEMOH apXUTEKTYPHI.

6. Anmmapatasie cpenctea ACY TII
13 | 6.1 Texuuueckas CTpPyKTypa MmuoroypoBueBass ACY TII. CocraB, Ha3HadeHHEe U
ACY TII (B NPUHLUIBl peAIN3aliyd KOMIUIEKCA TEXHUYECKUX CPEICTB
1 MPOMBIIUICHHOCTH). (KTC) muoroypoBueBoit ACY TII. Texnuueckue cpeacrsa
HIKHETO YPOBHS

15 | 6.2 Kontpomiepsl B cTpykTy- | [loHATHE mTpOorpaMMHpyeMoOro KOHTpOJUIEpa, €ro MecTo B

16 | pe ACY TII ctpyktype ACY TII. O6nacth NpUMEHEHHSI U €MKOCTh PBIHKA
KoHTpoJutepoB. Kiaccudukanus koutposuiepoB. CTaHIapThI
NIPOTPaMMHUPYEMBIX JIOTUYECKUX KOHTPOJLIIEPOB.

Mertoarka BEIOOpa M KOHPHUTYPHPOBAHHSI KOHTPOJIIEPOB.
[Ipaktuka npoexktupoBanus ACYTII Ha 0a3ze KOHTPOJIEPOB:
MIPOEKTHPOBAHNE peleHus 3a1a4n aBTOMATHU3AIHH.
CpaBHUTENBHBI  BHIOOP KOHTPOJIEPOB  JUISI  peasn3aliiu
koHkpeTHOM ACY TIIL
IIporpammupyemsiii  sorudecknii  koHTpoiuiep  OMRON.
ApPXUTEKTypa U NPUHIUIBI PYHKIIUOHUPOBAHUSI.
OOnBexTHbIE KOHTPOJIJIEPHI. OObuas XapaKTEePUCTHKA.
ONEeKTpOHHBIE  KOMIIOHEHTHI ~ OOBEKTHBIX  KOHTPOJUIEPOB.
Amnmapatypa 00BEKTHBIX KOHTPOJUIEPOB. IIpakTuka
MPOEKTHPOBAHUS OOBEKTHBIX KOHTPOJUIEPOB.
17 | 7. IlporpammHOe obecriederre | SI3bIKH TPOrpaMMHUPOBaHHSI KOHTPOJLIEPOB
cpeanero ypoBust ACY TII
18 | 8. Cucremsl mpoTtuBoaBapuii- | HeoOXoauMocTh TpUMEHEHHUs] TPOTUBOABAPHWHOW  3alllHTHI.
ot 3anmTel B ACY TI1 Hasnauenwne cucteMbl 6€3011aCHOCTH THOKHUX TIPOU3BO/ICTB.
Haznauenue cuctemsl I1A3 B ACYTII. OGecrieueHue cucTeMsI .
Ob6ecnieuenne HaiexHOCTH B cucteme [1A3
Cooeporcaniue npakmuieckux 3aHImul
6. Armmapatnsie cpenctea ACY TII
11 | XapakTepuctuka MNporpamMM- | 3aciuylIMBaHUE JOKIAAOB Mo TeMe: «CpaBHUTENBHBIA aHaIH3
HO-anmapaTHBIX KOMIUIEKCOB | CYIIECTBYIOIIMX IPOrpaMMHO-aNNapaTHeIX KomiuiekcoB ACY
ACY TII TII g1 BEIOPaHHOTO TEXHOJIOTHIECKOTO MPOIIECCAy.
12 | dyukuuoHanbHBIE cXeMbl aB- | HazHaueHue (yHKUMOHANBHOW CXEMBI. YCIIOBHbIE 000O3HAUYEHUS
TOMAaTH3allMd  TEXHOJIOTHYE- | IpUOOPOB M CpPEACTB aBTOMAaTH3alWHU. BBINOIHEHHE uepTexa
CKHX TPOIIECCOB (hyHKITMOHATHHOMN CXEMBI.

13 | Kourpomiepsl B crpykrype | [IpoeKTUpoBaHHE peEIICHHUS 3aJadd  CO3JaHUS BbIOpaHHOMN

14 | ACYTII ABTOMATHU3HPOBAHHOM CHCTEMBI YIPABIEHUS TEXHOJIOTMUECKHUM

15 mporeccoM (ACY TII).

Kougurypupopanue KOHTPOJIJIEPOB IRIE: KOHKPETHOMH
peanmzannu ACY TII.
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CpaBHUTENBHBIA BBIOOp ammmapaTHBIX CPEACTB Ul pean3aiun

koHKkpeTHOM ACY TIIL
16 | CpenctBa pa3paboTKu M OT- | 3HAKOMCTBO C OCHOBHBIMH BO3MOXKHOCTSIMH CpPEACTB pa3paboT-
17 | magkm mporpaMMHOTO obOec- | ki 1 oTinaaku 110 mporpaMMupyeMBIX JTOTHYECKUX KOHTPOJLIE-

neuenus ACY TII poB u TepMuHAIOB GupMel OMRON

18 | Pagpabotka IIO  cucremsl | Paspaborka 1O cuctremer ACY TII ¢ ucmons3oBaHueM Mpo-
19 | ACY TII rPaMMHUPYEMBIX JIOTUYECKHX KOHTPOJIJIEPOB  IPOM3BOJICTBA

bupmer OMRON

HpOMe)KyTO‘IHaSI aTTecranyd - 3auem

Cemectp 6

Codepotcanue 1eKyuoHHo20 Kypca

9. SCADA — cucremsl B ACY
TII

19 | 9.1 SCADA cucrema. O6mme | SCADA cucrema kak mporiecc yrpasineHusi. OCHOBHEBIE TpeOo-
MOJIOKEHUS BaHUA K JHCIIETYEPCKUM cHcTeMaM ymnpasieHus. DyHkumo-
20 HaJIbHBIE BO3MOXKHOCTH. BO3MOKHOCTH 1O pa3paboTKe MpHiIo-
xeHuit. ['paduueckue BozMokHOCTH. TexHMUYECKHE XapaKTepH-
CTHKH. DKCIUTyaTallMOHHBIE XapaKTepUCTHKH. OTKPHITOCTH CH-
21 CTeM.
22 | 9.2 Obmas u ¢ynkumonans- | O6mas crpykrypa SCADA. VYpanennsie tepmunansl (RTU).
Has ctpykTypa SCADA Kananer cBszu (CS). Jlucmerdepckue MYHKTHI yIpPaBICHUS
(MTU). ®dynkmuonanbHas cTpyktypa SCADA. OyHKIHOHATH-
23 HBIE YPOBHHU: YpOBEHb KOHTPOJUIEPOB, ONEPATUBHBIA YPOBEHb,
aJIMUHUCTPATUBHBIN YPOBEHB.
24 | 9.3 OC peanbpHOrO BpeMEHH UYro Takoe cUCTeMBI peaabHOro BpeMeHU? CHUCTEMBI HKECTKOTO H
MSITKOTO peanbHOro BpeMeHu. [lapametpsr OCPB: Bpems peak-
LMK CHUCTEMBI, BpeMs MEepPeKIIFOYeHNs KOHTEKCTa, pa3Mephl CH-
CTeMbI, BO3MOXKHOCTh HcHOJHeHus cuctembl u3 113Y (ROM).
WINDOWS NT - xak OC peansHoro Bpemenu. Windows NT -
25 MHOTOHUTHEBAs U MHOTO033/Ia4Hasi: IPUOPUTETHl HUTEH, WHBEP-
CUsl TIPUOPUTETOB, XapakTepucTuku APIl-unTepdeiica Win32,
ylpaBiieHHE IPEPbIBAHUSAMH, YIIPABICHUE MTAMSTBHIO.
26 | 9.4 Windows texnonorun B | Texunosorus COM. MeToapl MEXIPOLECCHOW KOMMYHHUKAIIWU.
SCADA-cucremax ActiveX-00nexTsl. OPC-cepBepbi.
27
Codeporcanue 1a00pamopHbix 3auaAmull
9. SCADA — cucremsl B ACY TII
1 |O630p wm cpaBHUTENBbHAS Xa- | 3acIyNIMBaHHUE JOKJIAIOB MO TEME 3aHATHS
pakrepuctuka IIIIII xmacca
SCADA; xputepun W TpUH-
2 LIUIIBI BEIOODA.
3  [[porpamMmHBIi nakeT | 3HaKOMCTBO CO CTPYKTYpOH M (yHKIMOHANBHBIMH BO3MOKHO-
GENESIS 32 u sransr paspa- | ctamu SCADA-cucrembr GENESIS 32.
6otk ACY TII
4 Cumynstop OPC: co3manue cumMynaropa HOpOrpaMMHPYEMOTro
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5 JIOTUYECKOTO KOHTPOJUIEPA, TIEPEYHSI €r0 BXOJHBIX M BBIXOIHBIX
curHanoB. Buyrpennue nepemennsie GENESIS 32.

6 [IpoexTupoBanue u otaaaka cTpykTypsl B/l Tunosoii gpyHKImO-

7 HanpHOU noacucteMel MY C ¢ ucnonszoBannem GENESIS 32.

8 O6paboTka TpeBor, co3manne TpeHIoB U rpadukoB B SCADA-

9 cucreme GENESIS 32

10 Maxkpocel VBA B SCADA-cucteme GENESIS 32.

11 [IpoexTupoBanue cucteM oTOOpaskeHHsS HH(QOPMALIMK B 3a1a4ax
MOHHUTOPHHTA U yTPABICHNS TEXHOJIOTMIECKUMHU U OpraHu3aIli-
OHHO-9KOHOMHYECKUMH 00BEKTaAMHU.

12 BrinosHeHre WHAMBHUIYaIbHOTO 3a7aHus: Pa3paboTka mpoekrta

13 B cpene GENESIS 32, peanusyromiero ynpapjieHUE BUPTYallb-

HBIM YCTPOMCTBOM IO 3aJJaHHOW MporpamMmme

14 |Pa3paboTKka TMOJIB30BATEIBCKO-
ro uHTepdeiica

15

16

17

[IpoexTrpoBanue cucteM OTOOpakeHHUS HH(DOPMAIIUK B 3aa9axX
MOHUTOPHHTA U YIPABJICHUS TEXHOJIOTHYECKUMH ¥ OpraHU3allu-
OHHO-9KOHOMHYECKHMH OO0BeKTamMu. [IpoekTupoBaHHME HKpaH-
HBIX ()OPM H JOKYMEHTOB.

Wzyuenne npumepoB peanmsaun uHTEpdeiica omeparopa ACY
TII ¢ ucnons3zoBanuem nakera GENESIS 32.

BbimosiHeHHE WHANBHIYAIBLHOTO 3aJaHUs M0 CO3JIAHHUI0 MHTEP-
(etica oneparopa BeiOpanHoit ACYTII

HpOMe)KyTO‘IHaSI aTTCCTAlluA - 9K3AMEH

4 Iopsinoxk oueHUBaHUS YycHeBaeMOCTH M CHOPMHPOBAHHOCTH
KOMIIETCHIMH 00yYaloIIerocs B TeKyllei U MPOMesKYTOYHOM aTTeCTallUMU.

JI1sl IONOXKUTENBHOM OLIEHKH 10 pe3yiabTaTaM OCBOEHMs TUCLUILUIMHBI 00ydarolieMycs
HEO0OXOMMO BBHITIOJIHUTH BCE€ YCTAHOBIIEHHBIE BUABI yueOHOUM paboThl. O1ieHKa pe3yabTaToB pa-
60ThI 00y4aromierocs B 6ayuiax (1o BUgaM) NpuBeeHa B Taduuie 7.

VYuebnass paborta|Cymma |[Bujbt

(BUIBI) OatoB

u  pe3ynbrarhl| OlieHKa B aTTeCTaI[MH
yae0HOI paboTHI

bamner

4 cemecTp

Texymas yue6-| 80

Hasg pabota B (9 3ansaTHI)
cemectpe (Ilo-
CellleHHe  3aHsi-

JIeK1IMOHHbBIE 3aHATUA

16 mnocemenne 1 jeknuoHHOrO 3aHA-|9 — 9
TS
(roHCTIEKT)

TUI TI0 pacmnuca-
HUI0O W BBIOJ-
HEHUE 3a/1aHui)

[paktuueckue 3ansTus|l 6 - mocemenue |1 mpakrtudeckoro 3a-|10 - 20
(10 3ansTHI).

HATHS M BBIOJHEHHWE paboTel Ha S1-
65%

2 0 — mocemenne | 3aHATHS W CyIIIe-
CTBCHHBIA BKJIQJl HA 3aHITHU B PadOTy
BCEHl TpYNIBI, CaMOCTOSTEIBHOCTE H
BhINOJIHEHHE paboThl Ha 85,1-100%

TOB)

Otuer mo mnpakTuye-|1 6 (MOporoBoe 3HAYEHHUE)
ckoii pabore (8 orue-|3 0 (MaKCHMAJIbHOE 3HAYEHHE)
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Vuebnas pabota|Cymma (Bugel u pe3ynbrarsl|OuneHKa B aTTecTallln banmst
(BUIBI) OaytoB  [yueOHOM paboTHI
Verupiii ompoc  (3[2 6 — oTBeT He MOJIHBIHI 6-12
ornpoca) 4 0 — OTBET MOJHBIH
KypcoBas pabora (1|18 6 (moporoBoe 3HaueHue) 18 -35
pabota) 350 (MakcmMajbHOE 3HAYEHHE)
Hroro no Tekymeii paéote B cemecTpe 51 -100
[Ipomesxxyrounas |20 Teoperunueckuii Borpoc |10 6atoB (moporoBoe 3HaUEHHE) 30-60
arrecranus  (3a-|(100% (3 Bompoca) 20 0a/u10B (MakCHMaIbHOE 3HAUYCHHUE)
4eT ¢ OLEHKOM) |/6amioB |Pemenue 3amauu 1. 21 6aioB (MIOPOroBOE 3HAYCHHE) 21-40
TpHUBe- 55 6amioB (MakcMMaIbHOE 3HAYCHUE)
JIEHHOM
TITKAJTBI)
HToro mo npoMe;KyTOYHO# aTTecTAlMM (324a€T ¢ OLEHKOI) 51 — 100%
(mo  mpuse-

JEHHOM IIIKa-
Je K Oayam)

CymmapHas oueHka no gucuuminne/ Cymma 0ajutoB TEKyIed U MPOMEXKYTOUHOU arTectanun 51 —
100 ©.
5 cemecTp
Texkymass yue6-| 80  |Jlekumonnsle 3ansatusi |1 6 mocemenue 1 neknuoHHOTO 3aHA-|9 — 9
Has paboTa B (9 sansTHiT) THUSL
cemectpe (Ilo- (KOHCTIEKT)
CellleHne  3aHsi-
THH 1O pacnwuca- [paktuueckue 3ansTus|l - mocemenue 1 nmpakrudeckoro 3aus-|9 - 18
HHIO ¥ BBINOJ- (9 sansTuii). THS ¥ BBITIOJTHEHHE paboThl Ha 51-65%
HEHME 3aaHunit) 2 0 — moceuieHue 1 3aHATUS U cylle-
CTBCHHBIH BKJIQJl Ha 3aHATHH B paboTy
BCEH TPYMIbBI, CAMOCTOSTEIBHOCTh H
BEITIOJTHeHHE padoThI Ha 85,1-100%
Otuer mo mnpakTuye-|5 6 (MOporoBoe 3HAYEHUE) 15-35
ckoii pabore (5 orye-|7 6 (MAKCHMMAJIbHOE 3HAYEHHE)
TOB)
Yeraeiii ompoc  (5(2 6 — oTBeT He MOJIHbI 10-20
0TIpOCa) 4 0 — OTBET MOJIHBIH
Hoxnaz (1 mokam) 8 0 (moporoBoe 3HaYECHIE) 8-18
7 0 (MaKkcUMaJbHOE 3HAUYEHHUE)
Hroro no Tekymeii padote B cemecTpe 51 -100
[Ipomexyrounas |20 Teoperuueckuii Borrpoc |10 6amioB (IOporoBoe 3HaYCHHE) 30 - 60
arrectanus  (3a-|(100% (3 Bompoca) 20 6ayu10B (MakCUMalbHOE 3HAYCHNE)
4er) /6annoB  |Perienue 3agaun 1. 21 6amnoB (MOporoBoe 3HaUEHUE) 21-40
TIpHUBE- 55 6amtoB (MakKCUMaIbHOE 3HAUYCHHUE)
JIEHHOU
TITKAJIBI)
HToro no mpomMeXyTo4HOM aTTECTAIIUHU (324€T) 51 — 100%
(mo  mpuBe-

JEHHOW IIIKa-
ne Kk Oamiam)

6 cemecTp

Texymas yueb-
Has pabota B
cemectpe (Ilo-

60

JIeKITMOHHBIE 3aHSTHSI
(9 sansTHIT)

10 mnocemenue | IEKIIMOHHOTO 3aHA-
THS
(KOHCTIEKT)

9-9
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Vuebnas pabota|Cymma (Bugel u pe3ynbrarsl|OuneHKa B aTTecTallln banmst
(BUIBI) OaytoB  [yueOHOM paboTHI
CellleHHe  3aHs-
TUI TI0 pacnuca-
HUIO W BBINOJ- JlaGoparopuble  3aHs-|1 6 - mocemenue 1 mpakTuyeckoro 3a-|18 - 36
HEHUe 3a/1aHui) tus (18 3ansaruii). HATUSL W BBHIMOJHCHUE paboThl Ha S51-
65%
2 0 — mocemenue 1 3aHATHSA W CyIe-
CTBCHHBIM BKIIQJl HA 3aHITHU B paboOTy
BCEH TpYMIBI, CaMOCTOSTEIBHOCTh H
BbIIOJIHEHHE PaboThl Ha 85,1-100%
Otger mo nabGoparop-|2 6 (MOporoBoe 3HaAYeHHE) 10-25
Hoii paboTte (5 otyeToB)|5 6 (MaKcUMAaIbHOE 3HAYEHHE)
WunueunyansHoe  3a-|3a oguo U3 : 6- 10
JaHue 3 0 (BoimosHEeHO 51 - 65% 3aganus)
(2 3amanms) 4 0 (BemomHeHO 66 - 85% 3amanust)
5 6 (BemmonHeHO 86 - 100% 3amaHuiis)
Yeraeiii ompoc  (2(2 6 — oTBeT He MOJIHbII 4-8
0TIpoCca) 4 0 — OTBET MOJIHBIH
Hoxinaz (1 mokiam) 5 6 (moporoBoe 3HaYCHUE) 4-12
8 0 (MakcHMabHOE 3HAUYEHHUE)
Hroro no Tekymeii padote B cemecTpe 51 -100
[Ipomexyrounas |40 1.Teopernueckuit  Bo-|15 6 (IOporoBoe 3HaUEHUE) 30- 60
arrecramus  (3x-|(100% /6|mpoc 30 6 (MakcuMabHOE 3HAYCHHE)
3aMeH) npuse- |(2 Bompoca)
nennon  |[Ipaktuueckoe 3ananue |21 6 (MOpOroBoe 3HAYCHHUE) 21-40
TITKAJTBI) 40 6 (MakKcUMaIbHOE 3HAYCHHC)
HToro no mpomMexKyTo4HOM aTTecTAINU (IK3aMEHY) (51 — 100%
1o IIpUBe-
IECHHOU IIKa-
e)
20-40 6.

CooTHomeHHe MEXIy OICHKaMH B Oajylax M WX YHCJIOBBHIMH M OYKBEHHBIMH SKBHUBallEHTAMH
ycTaHaBinuBaeTcs coriacHo Tabmuie 8.

Tabnuua 8- ITepeBoxa 6annoB u3 100-6amibHOMN MIKaIbl B YUCIOBOW U OyKBEHHBIN SKBH-

BAJICHT
Cymma 6amios mis uc- OtmeTtka ByKBEHHBII1 3KBUBAJIEHT

[UTLTHBL
86-100 5 OTIIMYHO
66 - 85 4 XOPOIIO
51-65 3 YAOBJIETBOPUTEIHHO

0-50 2 HEYIOBJIETBOPUTEIHHO
5 MarepuajbHO-TeXHUYECKOE, MPOrpaMMHOe " yueOHo-

MeTouYecKoe odecneyeHne JTUCHUIIIMHBI.

5.1

Y4eOHas quTeparypa

OcHoBHasi yueOHas1 IuTEpaTypa
1. IOcynos P. X. OcHOBBI aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEXHOJIOIMUECKH-
MU mporeccamu: Yuebnoe mocobue / FOcymoB P.X. - M.:Uudpa-Umxkenepus, 2018. - 132 c.:
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60x84 1/16 (ITeperutér) ISBN 978-5-9729-0229-3 - Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/989081

2. BonkoBa Enena CepreeBHa ABTOMaTH3allMsl TEXHOJIOTMYECKUX MPOIECCOB: YUueOHOE
nocobue / @ypcenko C.H., Akyoosckas E.C., Bonkosa E.C. - M.:HUL| UHD®PA-M, Hos. 3Ha-
Hue, 2015. - 377 c.: 60x90 1/16. - (Boeicmee oOpa3oBanue: bakamaBpuar) ISBN 978-5-16-
010309-9 - Pexxum noctyna: http://znanium.com/catalog/product/483246

JonosHuTe/IbHAA yueOHas1 IUTepaTypa

1 Cucremsbl ynpaBieHUsS TEXHOJOTHYECKUMH MpoleccaMu U MH(OPMAalMOHHbIE TEXHO-
noruu ;. ydebHoe mocobue s By3oB/ B. B. Tpomenko, B. K. ®emopos, A.W. 3abynckwuii,
B. B. KomengantoB. — 2-e¢ u3n., ucnp. u gomn. — Mocksa : M3narensctBo Opaiit, 2020. —
136 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-09938-6. — Tekcr : 31eKTpOHHBINA //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/454172 (nara obpamenus: 16.01.2021).

2 CpencrtBa aBTOMaTH3aIlMK W yIpaBieHHs : y4eO-HUK 1y By30B / B. A. Poros, A. /.
UynakoB. — 2-e u3A., ucmhp. u jgomn. — Mocksa : UzparensctBo FOpaiit, 2020. — 352 ¢. —
(Beicmee oopazoBa-uue). — ISBN 978-5-534-09060-4. — Texcr : anekrponsslii // DBC KOpait
[caiiT]. c. 7— URL: https://urait.ru/bcode/451879/p.7 (nata obpamenus: 06.01.2021).

3 TexHuuyeckue cpelcTBa aBTOMATH3AIMK U yIpaBlieHus : yaeOHuK ais By30B / O. C. Komocos
[1 mp.] ; mox obmieit penakiueit O. C. KonocoBa. — Mocksa : UznatensctBo FOpaiit, 2020. — 291 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-9916-8208-4. — Texcrt : anektponnsiii // DBC KOpaiT [caiit]. c.
18 — URL.: https://urait.ru/bcode/450605/p.18.

5.2 MarepuajbHO-TEXHUYECKOe M NpPOrpaMMHoOe olecredyeHue
TUCHHUILTHHBI.

VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU KemI'V:

HaumenoBanue nomemeHuii|[lepeueHs OCHOBHOTO 00OpyIOBaHUs,|Apec (MECTONOJIOXKEHHE) II0-
JUTsL TIPOBEJICHHUS BCEX BHUJIOB|yueOHO-HAIIISIHBIX MMOCOOUI |MEIIICHUI IS MTPOBEICHUS BCEX
y4aeOHOHN JeATEeIbHOCTH, MPEy-|H UCTIOIb3YEMOTO MIPOrPaMMHOTO|BUJIOB y4EOHOH JESITEILHOCTH,
CMOTPEHHOH Y4eOHBIM ILTaHOM,|00eCTIeueHUS NpeayCMOTPEHHOU y49eOHBIM
B TOM YHCIIE TIOMEIICHUS IS TJIaHOM

CaMOCTOSITETHON PabOThI

610  VYuebnas  ayauropus|CrneunanusupoBanHas (yueOHas) me-|654079, KemepoBckas obmnacts,
(MynpTHMeEqUMIHAS) LI TIPOBe-|0eNb: JTocKa MenoBasi, Kadenpa, cto-r. HoBokysHenk, mp-kt Merai-
JICHUS: JIBL, CTYJIbSI. Jypros, 1. 19

- 3aHSATHI JIEKIMOHHOTO THIa . |O0OpyAoBaHHE Uil TIPE3CHTAIMH
y4eOHOTO Marepuaja: CTallMOHApHOE
-KOMIIBIOTEP, IKPaH, IPOEKTOP.
Hcnonb3yemoe nporpamMmmHoe obec-
nmeuenue: MS Windows (Microsoft
Imagine Premium 3 year mo cyOmnu-
LIEH3UOHHOMY JIOTOBOPY Ne
1212/KMP ot 12.12.2018 1. no
12.12.2021 r.), LibreOffice (cBoboa-
HO pacrpocTpaHsieMoe I10),
FoxitReader (cBoGOgHO pacmpoctpa-
wsgemoe [10), Firefox 14 (cBoGomHO
pacnpocTpaHsieMoe [10), An-
nekc.bpayzep (oTeuecTBEHHOE CBO-
001HO pacrpoctpansemoe [10).
WnTtepuer ¢ obecnieueHueM JOCTyNa B
SUOC.

502 JlaGopatopusi kommbioTep-|Crenuanm3upoBanaas (yueOHas) Me-|654079, KemepoBckas o0macTp,
HOTO MOJCTUpPOBaHUS. YdeOHas|0enb: Tocka MeoBas, CTOJNBI KOMITb-|r. HoBoky3Helk, mp-ktr Merani-
aymuTopus  (MyJBTUMEAHIAHAS )| FOTEPHBIC, CTYJbSL. JIypros, 1. 19
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http://znanium.com/catalog/product/989081

Haumenosanue IIOMEIEHUN
IUISL TIPOBEICHHUS BCEX BHIOB
y4eOHOH IeATENHHOCTH, TIPEAY-

[lepeueHb OCHOBHOTO 00OPYIOBAHHUSA,
y4IeOHO-HATIISTHBIX rmocoounii
1 UCIIONT3yEeMOTO MPOrPaMMHOTO

Anpec (MECTOIOJIOKEHHUE) TI0-
MEIICHUIA sl TIPOBEJICHUST BCEX
BUJIOB YUYeOHOW JIeSTEIHHOCTH,

CMOTPEHHOH y4eOHBIM IIIaHOM,|00eCTIeUeHHS MPeayCMOTPEHHOMH yueOHBIM

B TOM 4YHCJC MOMELICHUS IS IUTAHOM

CaMOCTOSITEITEHOM pabOoTHI

JUIST TIPOBEICHUS: O6GopynoBanne [jsi  TMpe3eHTANUN

- 3aHATUI CEMUHApPCKOTo (Ipak-|y4eOHOro MaTepuala: CTalMOHAPHOE

THUYECKOTO) TUIIA; -KOMIBIOTEP, IKPaH, IPOEKTOP.

- 3aHATHH TabopaTopHoro Tuma; |[Jlaboparoproe obopymoBaHue: cra-

- BBIIIOJTHEHUSI KyPCOBBIX paloT;|IHMOHApHOE — KOMIIBIOTEPHI AJIsi 00Y-

- TPYNNOBBIX M WHAWBUAYaIb-|daromuxcs (16 mwr.).

HBIX KOHCYJbTALIHIA; Ucnonszyemoe mporpamMMmHOe oOec-

- CAMOCTOSTEIBHOM paboTHI; meuenne: MS Windows (Microsoft

- TEeKyIIero KOHTpoiisi W mpo-|Imagine Premium 3 year mo cy6mnu-

MEKYyTOYHOM aTTeCTaluu. LIEH3UOHHOMY JIOTOBOPY No
1212/KMP ot 12.12.2018 1. no
12.12.2021 r.), LibreOffice (cBob6oa-
HO pacrpocTpaHsieMoe I10),
FoxitReader (cBobomHO pacmpoctpa-
usemoe [10), Firefox 14 (cBoOoaHO
pacnpocTpaHsaeMoe I10), Su-
nekc.bpayzep (oTeuecTBEHHOE CBO-
6ogHo  pacmpocrtpansemoe  110),
OMRON CX-One LITE v4.26 (me-
MOHCTpPAI[HOHHAST ~ BEpCHsi), TAaKeT
MPOrpaMMHUPOBAHUS TAHETeH orepa-
topa  OMRON cepum NBNB-
Designer v1.20 (meMoHCTpalMoHHAs
Bepcusi), [T GENESIS 32 (zemon-
CTpallMOHHAs BEPCHS).
UnTteprer ¢ obecriedeHueM J0CTymna B
OUOC.

5.3 CoBpemenHble  npogeccuoHaJbHble  0a3bl  JaHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1 CITForum.ru - on-line 6u6nuoreka cBOOOIHO JOCTYIHBIX MaTepHaslOB MO0 WH(pOpMa-
IIMOHHBIM TEXHOJIOTUSIM Ha PYCCKOM si3bike - http://citforum.ru
2 Hayunas snextponHas 6ubmmuoreka eLIBRARY.RU — kpynHelmmii poccuiickuii uH-
(dbopMaImoHHBIN MOpTan B 00JacTH HAYKH, TEXHOJOTHH, MEIULMHBI U 00pa30oBaHMs, COAepikKa-
Ui pedepatsl U MOJTHBIE TEKCTH - WWW.elibrary.ru
3 Enunoe okHO mocTyma K 006pa3oBaTebHBIM pecypcam - http://window.edu.ru/

6
6.1

HNuble cBeieHUd U (WJIM) MaTePHUAJIbI.

Tembl KypcoBoii padoTsl (4 cemecTp)
B kypcoBoii paboTe mo AuCHUIUIMHE «ABTOMATH3UPOBAHHBIE CHCTEMBI YIIPABIEHUS TEXHOJIOTH-

IIpuMepHBbIe TEMBbI NMCbMEHHBIX YUeOHBIX padoT

YECKUMU TMPOIECCaMU» CTYACHT JOKEH MPOJAEMOHCTPUPOBATH BIAJICHUE METOJaMU U METOIUKAMH CO-
JIep>KaTeTbHOTO U (DOPMAIBHOTO OINMMCAHUS TEXHOJOTHYECKOTO 00bekTa ympaieHus (TOY) pazmumanoit
(bu3NYecKol MPUPOJIBI, PA3THYHBIX 00JIACTEH MPUMEHEHHS U C PAa3IMYHBIMU XapaKTEPUCTHKAMHU B BHJIC
BXO/JI-BBIXOJTHON TpeoOpa3yromell cXeMbl «PeCypchl - MPOAYKIHS», WHCTPYMEHTAMU MOJICIIUPOBAHUS
TOY.

KypcoBas pabora mmeeT oOmnIyro TeMaTHKy: AHAIU3 (XapaKTePHUCTHUKA, WCCIEIOBAHHME W T.II.)
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TCXHOJIOTMYCCKOT'O IMpOoHecCa Kak 00BEKTa aBTOMaTU3alluu.
HpI/I OTOM B Ha3BaHUH YKAa3bIBACTCA HAMMCHOBAHNWEC KOHKPETHOI'O IMPOU3BOACTBCHHOI'O ITPOLICC-
Ca, paCCMOTPEHHOI'O CTYACHTOM.

IIpumepHasi TeMaTHKAa KyPCOBBIX PadoT MO JUCHUIIJIMHE

l. AHamn3 TEXHOJIOTHYECKOTO nponecca nmporus3BoaACTBa 4yryHa B ILOMGHHOﬁ IeYn KaK 00beKTa
aBTOMaTHu3aluu.

2. AHamn3 TeXHOJOIMYeCKOIo mpounecca BHGILOMGHHOI;'I I[CCYJ'II)(bypaIII/II/I YyTryHa Kak 00BeKTa
aBTOMaTHu3aluu.

3. AHamu3 TexXHOJOTMYECKOro MpOIeCCa BBIMJIABKU CTald B KUCJIOPOIHOM KOHBEPTEpPE Kak
00BEKTa aBTOMATH3AIINH.

4. Amnanus TEXHOIOTHYECKOrO npoliecca BHENEYHOH 00paboTKH CTalli B BAKYyMaToOpe Kak 00b-
€KTa aBTOMAaTH3aIIH.

5. AHann3 TeXHOJIOTHYECKOro mpouecca pa3jvMBKU CTaJIM HA MAIIMHE HCIIPCPLIBHOTO JIMTHA 3a-
TOTOBOK paavaJIbHOT'O THIIA KaK 00BEKTa aBTOMaTHu3aluu.

6. AHann3 TeXHOJIOTHYECKOr O nmponecca BbIIUIaBKU CTAJIM B 3JICKTPOAYI'OBBIX I€YaX KakK 00%5-
€KTa aBTOMaTHU3alluu.

7. AHamn3 TeXHOJIOTHYECKOTO mponecca NpoKaTKu peJIbCOB KaK 00BEKTA aBTOMaTHu3alluu.

8. Amnamus Texmonormueckoro mpolecca MpPOU3BOACTBA MIOKOIaa Kak 00beKTa aBTOMaTH3a-
LIUH.

9. AHann3 TeXHOJIOTHYECKOr 0o IMpouecCa BBIIUIABKU CTAJIM B 3JICKTPOAYTOBBIX II€Uax KakK 00%-
€KTa aBTOMaTHU3alluu.

10. AHaJ'II/I3 TCXHOJOT'NYCCKOI'O Hpouecca HOJ'Iy‘-IeHI/Iﬂ AJIFOMUHHUA B E)JICKTpOJ'[I/BHI)IX BaHHAX KaK
00BEKTa aBTOMATH3AIINH.

11 AHann3 TeXHOJOIHYECKOTO mpornecca Mmpon3BoACTBa arjioMepara J1jisi JOMCHHBIX neyen Kak
00BEKTa aBTOMaTH3allnu.

Tembl 10Kk1a10B (5 cemecTp)

Joknanel UMEIOT 00LIyl0 TeMaTuky: «CpaBHUTENBHBIN aHAIM3 CYLIECTBYIOIIMX MPOrPaMMHO-
anmnapaTHbIX kKoMiiekcoB ACY TIDy».

[Tpu 5TOM B Ha3BaHWM yKa3bIBAETCS HAMMEHOBAHKE BHIOPAHHOTO MO0 YCMOTPEHHIO CTY/ICHTA TeX-
HoOJIOTHYecKoro Tmponecca.. Hampumep, «CpaBHUTENBHBIM aHAIN3 CYIIECTBYIOIIUX MPOrpaMMHO-
anmnapaTHbIX koMIiekcoB ACY TII koHBepTepHON MIaBKOW».

Tembl 10KIa10B (6¢ceMecTp)
Joknansl umMeroT o0myro TemMatuky: «O030p u cpaBHuUTenbHas xapakrepuctuka IIIIIT kmacca
SCADA; kpuTepuu 1 MPUHLMIIEI BEIOOpay.

NuauBuayansbHoe 3axanue 1 (6 cemectp)

WuaueuayansHoe 3a1aHue 00IIy0 TeMaTHKy: «Pa3padorka npoekra B cpeae GENESIS 32, pea-
JIM3YIOIIETO YIIPaBJIEHUE BUPTYaJbHBIM YCTPOWCTBOM MO 3aJaHHOM mporpammey. [Ipu 3ToM B Ha3BaHUU
YKa3bIBAaeTCsl HANMEHOBAHNE BBIOPAHHOTO CTYICHTOM yCTPOWCTBA, M3 YMCIIA MPUMEHSIONIUXCA B TEXHO-
JIOTHYECKOM TIpoIiecce, KOTOPHI OBLIT paCCMOTPEH MM B KypcoBoii pabore. Hampumep, «Pa3paboTtka mpo-
ekta B cpere GENESIS 32, peanuzyromiero ynpasieHHE HAKOTUTEILHBIM 0aKOM JJIs1 BOJBI TI0 3aJaHHOM
porpaMmme.

NupuBuayansHoe 3axanue 2 (6 cemectp)

WnnuBuayansHoe 3amanue oduryro tematuky: «PaspaboTka mHTepdeiica omeparopa ACYTID».
IIpu 5TOM B Ha3BaHUM yKa3bIBaeTCsl HAaMMEHOBaHWE BeIOpaHHOU cTymeHToM ACYTII mpumenstomeiics B
TEXHOJIOTHYECKOM TpoIiecce, KOTOPBIH ObLT pacCMOTPEH UM B KypcoBo# padote. Hampumep, «Pa3pabot-
ka uarepdeiica oneparopa ACYTII s MyKOMOJIEHOH POMBILIICHHOCTHY.
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6.2 IlpumepHble BONPOCHI U 3aJaHUs / 3a1a4M JJIs1 MPOMEKYTOYHOM
arrecTauuu

Cemectp 4

Bomnpocskl Kk 3a4eTy ¢ OLIEeHKOM

Tema 1. IIpousBoacTBeHHOE NMPEANPUATHE KAK CHCTEMa yIpaBJIeHUS

1) TonsTHe TeXHOIOTUH. BUIbI TEXHOIOTHIA.

2) Kiaccudukarms mpou3BoACTB 0 00beMy IPOU3BOJICTBA, CEPUIHOCTH.

3) Kiaccudukanms mpou3BOACTB 110 YPOBHIO MEXaHU3ALMU U aBTOMATH3AIMH; CII0)KHOCTH.

4) ®yHKIUM TPOU3BOJCTBEHHO-XO3IHCTBEHHOM ACATCIBHOCTH NPEANPHUSITHSI.

5) TloHsATHE U XapaKTePUCTHKA POU3BOJCTBEHHOW CTPYKTYPBI MIPEATPHSTHS.

6) IoHsTHE CHCTEMBI yIPABICHHUS IPOU3BOICTBOM, PEANPHUATHEM, TEXHOIOTHIECKUMH TIPOLIEC-
camH.

Tema 2. XapaKTepucTHKA TEXHOJOTHYECKHX IPOLECCOB KAK 00BEKTOB YNPaBJIEHH

7) TloHsTHE TEXHOIOTHYECKOro mporecca. MepapXust 3JIeMeHTOB IPOU3BOICTBEHHOTO HPOIiecca.
8) INonsTHe mapamMeTpa TEXHOIOTHIECKOTO MPOIIECCa U TEXHOIOTHUECKOr0 PeXKUMA.

9) OOras xapakTepUCTHKA IMOCIEI0BATEILHBIX, PACXOAANIMXCS M CXOISIIUXCS THIIOB TPOU3-
BOJICTBEHHBIX Tpo1ieccoB. [Iporeccrl ¢ perukiom.

10) OOmas XapaKkTepuCTHKa HETPEPbIBHBIX, TUCKPETHBIX, JTHUCKPETHO-HETIPEPBIBHBIX TEXHO-
JIOTMYECKHX MPOLIECCOB.

11) Krnaccudukanms TeXHOJIOTUYECKUX MPOIECCOB B 3aBUCHMOCTH OT MEXaHH3Ma UX OCY-
IIECTBIICHUSL.

12) Knaccudukarmsi TeXHOIOTHYECKUX TPOIIECCOB 10 YCIOBHOW WH(OPMAITMOHHOW MOIITHO-
CTH.

13) [Tonsitne cucremsl ynpasienus. [locTaHoBKa 3a/1ad yIpaBlIeHUs U PeTyIHPOBaHUSL.

14) [Tpon3BOACTBEHHOE MIPEANPHATHE KaK CUCTEMA YIPABICHHUSI.

15) XapaKkTepUCTHKa CUCTEM YIPABJICHUS TEXHOJIOTMYECKHMH MPOLIECCAMHU.

16) [TpuHIHMITEL yTIpaBIeHHUS TEXHOIOTUIECKUMH MTPOIECCAMH.

17) CucTeMbl MPOrpaMMHOI0 peryaupoBanusi. O0mas xapaKTepUCTHKA.

18) CucTeMbl ONTHMHU3AIMH [1aPaMETPOB TEXHOJIOTHUECKHUX TporeccoB. O0mmas xapakTepu-
CTHKA.

19) CucTeMbl ONTUMH3ALUH MOPSIJIKA BHIIOJIHEHUS] TEXHOJIOTUYECKUX onepanuid. O6mas xa-
paKTepUCTHKA.

20) CucteMsl yripaBieHHS MaHUTy IrpoBaHueM. OO0IIast XapakTeprUCTHKA.

21) [ToHsiTHE U 339K METPOJIOTMYECKOT0 00ECTIeYeH ST TEXHOJIOTHIECKOT0 Mporecca.

22) [Toxxompl K BBIOOPY CpEINCTB M3MEPEHMH MO 3aJaHHBIM PEKHUMaM TEXHOJIOTMYECKOTrO
mporuecca.

Tema 3. MoaeaupoBaHue MPoOLECCOB, CBA3AHHBIX ¢ (PYHKIMOHHPOBAHHMEM TEXHOJIOTHYe-
CKHMX 00bEeKTOB yNIPABJICHUS

23) [lonsiTHEe MOMIENMH ¥ MOJEIMPOBAHUSI.

24) MeTo/bl aKTUBHOTO SKCIIEPUMEHTA.

25) MeToapl TaCCUBHOTO HKCIIEPUMEHTA.

26) dusnyeckre U a0CTPaKTHBIE MOAECIIH.

27) MaremaTtnueckue u BepOagbHbIe MOenu. X Ha3HaueHHe.

28) Tlopsaiok nocTpoeHrs MaTEMaTUYECKUX MOJIENIEN CIIOKHOM TEXHOIOTUUECKON CUCTEMBI.
29) I'padmueckue popmbl pecTaBICHNS MOICTICH.

30) JeTepMuHNpPOBaHHBIE 1 CTOXAaCTHYECKUE MOECIH.

31) Craruyeckne U JUHAMAYECKUE MOIEIH.

32) Konuenuus «uepuoro simuka» B TAY.

33) [lonsiTHe BpeMEHHOTO psAfa JaHHBIX. 33Ja4M aHAJIN3a BPEMEHHBIX PsIOB JaHHBIX TOVY.
34) BrisiBeHMEe aHOMaNbHBIX 3HAYEHUI YPOBHEN BPEMEHHOIO psija.

35) Onpenenenne Hamu4us TpeHaa. MeTo «KpUTepHil cepuin».

36) CrinaxuBaHue BpEMEHHBIX PSIOB. MeToI POCTON CKOMB3ALIEN cpeHeN.

37) MennaHHOe CriaKUBaHME.

38) MeTo1 3KCTIOHEHIIMAIBLHOTO CIJIaKMBaHU.

39) Tpennossie Mmonenu. [IpuHune! popMupoBanus HaOOpa MOZIETICH.

40) OrmpeneneHne mapaMeTpoB TPEHIOBBIX MOJICTICH.
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41) OneHka aieKBaTHOCTH U TOYHOCTH TPEHJOBBIX MOJIETIEH.

42) Perpeccuonnsie momenn TOY. [TocTpoeHue 1 aHATN3 KOPPEIAITUOHHON MATPHUIIBI

43) Perpeccrnonnbie mogenu TOY. Haxoxaenne u aHaian3 ypaBHEHHs TapHOW JIMHEHHOHN pe-
IPECCHH.

44) Perpeccuonnnie Mmogenu TOY. Haxoxnenue u aHanu3 ypaBHEHHUS MHOXKECTBEHHOU JIH-

HEWHOW perpeccuu.

I[IpakTuyeckue 3a1aHus

Tema 1. IIpousBoacTBeHHOE NPEANPUATHE KAK CHCTEMa YIpPaBJIeHUS

1 Ha ocnoge anannza OKB3/l nocTpouTh HepapXudecKyro CTPYKTYPY MPOU3BOACTB, BXOISIIIX
B YKPYITHCHHYIO TOIUTHBHOHN MPOMBIIIJICHHOCTH.

2 Tloctpouth OJIOK-CXeMy, OTPAKAIOIIYK (PYHKIIMUA TPOU3BOJICTBEHHO-XO3SMCTBEHHOM Jiesi-
TEITLHOCTH MTPOM3BOJICTBEHHOTO IpeanpusaTusa. Beimenmuts 3amaun, pemaeMbiec B ACYII u ACY
TII.

Tema 2. XapakTepucTHKA TEXHOJIOTHYECKHX MPOLECCOB KAK 00HEKTOB YIPABJIEHUS

3 Toctpouts 010K-cCXeMy KOHKPETHOTO TEXHOJIOTHYECKOTO TpoIiecca (IT0 BEIOOpY CTYACHTa), B
BUJIE MHOTOMEPHOTO OOBEKTa C BBIJICIICHHEM MMapaMeTpPOB, XapaKTEePU3YIOIIUX XOJ Mpolecca.
Brinenurte nepeMeHHbIE KOTOPBIE MOTYT XapaKTEPH30BaTh COCTOSIHME TEXHOJOIMYECKOH cucTe-
MBI (BEKTOp COCTOSIHHS), YIPABJISAIONINE NIepeMeHHbIe (BEKTOpP YIPABICHUS) U BEKTOP BO3MYIIIe-
HUs).

4 TlocTpouTh cxeMy HM3MEpEHHUIl MapaMeTpOB KOHKPETHOTO TEXHOJOTHMYECKOTro mpoiiecca (1o
BbIOOpY cTyzmeHTa). [IpoBeanuTe cucTeMaTH3alMI0 N3MEPSAEMBIX ApPaMETPOB, XapaKTePU3YIOLINX
JAaHHBIN TEXHOJOTMUECKUI MPOIIeCC Kak 0OBEKT YIIpaBIeHUS.

Tema 3. MoaeaupoBanue MpoLECCOB, CBSI3AHHBIX ¢ (PYHKIMOHUPOBAHHEM TEXHOJIOIHYe-
CKHX 00bEKTOB yIIPABJICHUS

5 Ha ocHOBe 3KCTIepUMEHTATBHBIX JAHHBIX, IPUBEIEHHBIX B Ta0mmeTabmuma 1 meTomgom Koppe-
JSIMOHHO-PETPECCHOHHOTO aHallM3a HaWTH 3aBUCHMMOCTh Ko3(duimeHTa pacxoga BO3ayXa O OT
JJIMHBI TICYHU | IIpyu HaArpese CJ'I516OB. 9KCHepI/IMeHTaJ]LHBIe JaHHBbIC ITOAT'OTOBJICHBI M3 y‘Ie6HI/IKa
b.M.Xwunkosa, A.A.Ky3oeaukopa, K.M.Ilaxanyera «Harpes cissooBy.

Taomuma 1

4 5 7 8 11 14 15 17 20 | 22 23 | 24 26 27 30
118 12

131 12 11 109 11 117 13 138 14 135 1,47 152 16

6 [lpu uccnenoBaHuKM PEAKTOPHOTO OJIOKA MPOU3BOJCTBA CHHTETUYECKOTO KaydyKa IMPOU3BEICHO
206 He3aBHCHMBIX M3MEPEHHUI BBIXOJHOHN MEPEMEHHOW y — KOJIHYEeCTBO nuMeTuinanokcana (JIM/])
Y BXOJHOW TIEPEMEHHOW X — CTENeHb IpeBpalleHns n3o0yTuieHa u Gopmansaeruaa B JIMJI. Pe-
3yJbTaThl U3MEPEHHUN CTPYIIIUPOBaHbI B Ta0iuie. B kaxmoil kieTke KOPPEISIMOHHON TaOJHIIbI

yKkazaHa 4acTtota V (yj, Xi) COBMECTHOTO TIOSIBJICHUS B JAaHHOM MHTEPBAJIC 3HAUCHHUN V U X, a B IO-
CJIETHUX CTPOKE M CTOJIOIE — YacTOTHI V (yi) U V (Xi) TIOSBICHUSI UHTEPBAJIOB Y M X COOTBETCBEHHO.

y
480 - |59 -|710-825]8,25-9,40|9,40-10,55| 1055 —|11,70-1285 | ¢
5,95 7,10 11,70 (x)
0,372-0,456 | 1 1 1 1 1 5
0,456 -1 1 3 2 2 9
0,540
0,540 - 0,624 1 8 7 5 21
0,624 -1 1 15 26 18 3 64
0,708
x | 0,708 - 1 13 43 30 6 93
0,792
0,792 - 1 3 6 1 11
0,876
0,876 - 1 1 2
0,960
0,960 - 1 1
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1,044

v (i)

3 4 6 39

83

60

11

206

Tpebyetcs ¢ HagexHOCTBIO (0,95 MOCTPOUTH AOBEPUTENBHBIE HHTEPBAIIBI AJIS:

1)

4)

BEPOSATHOCTH TOTO, YTO CTETIEHb MpeBpaleHus nzodyruneHa u Gopmansaeruaa B M/ 6yzer
nexath B peaenax 0,624 < x <0,708 — P{0,624 < x <0,708 } npu usmenennu y B uarepsaie 4,80 — 12,85;
2) MaTeMaTHYeCKOro OKHIaHHs CTEIEHH MpeBpalleHus n300yTiieHa u Gpopmanbaeruaa B JIMJI x
npy U3MEeHEHNH y B naTepBaie 4,80 — 12,85;
3) nmucmepcuM CTENeHU MpeBpainieHus n300ytmieHa u Gopmanpaeruaa B M D{X} npu nzmene-
HuK y B uHTepBaie 4,80 — 12,85;

K03 OHLUEHTA KOPPEIALHH Pyy.

7 UYwucnoBble aHHBIC, MIPEJICTABICHHBIC OJTHOMEPHBIMU BPEMEHHBIMU PSJIaMH, TTOCTPOSHHBIMHU Ha
OCHOBaHWH JaHHBIX MPOMBIIIJICHHOW SKCIUTyaTalliy JCHCTBYIONIETO OOBEKTa CrPYMITUPOBAHbI B
BUJIE TAOJIUIIBI

T, °C
1395
2 1420
40 1409
Tpebyercs:
1) Craoamuth BpeMEHHOM PsiZi METOIaMHU:
a) MEIMAaHHOTO CIIIKHUBAHMSA 110 3-M U 5- TOUKaM;
0) CKOJIB3SILIMX CPEIHUX I10 3-M U 5- TOUKam;
B) 9KCIoHeHnuanbpHoro crinaxusanus (0=0,1 u a=0,3).
2) UccnenoBath BpEeMEHHOM psii HA aHOMAJIbHBIC 3HAYCHHST YPOBHEH.
3) HccrnenoBath BpEeMEHHOI psiji HA HATMYKE TPEHa METOJAMH:

a)
6)

«KpUTEpUI CEPUil», OCHOBAHHOM Ha MEIMAHE;
«BOCXOJIAILIEH» U «HUCXOMSIIEI» CepUd.

4) CdopmupoBats HAOOp TPEHAOBBIX MOJIElel BPEMEHHOr0O psijia Ha ocHoBe quarpamm MS Excel.
[lonobpaTts Hambonee anekBaTHOEe ypaBHeHHE TpeHna. [lomyunTts mporHo3 (Bmepen Ha 3 TOYKH) IO
JIyYIlIe MOJIEIIH.

Cemectp 5

Bo

MPOCHI K 3a4Y€Ty

Tema 4. ABTOMATH3MPOBAHHBLIE CHCTEMBI YNPABJEHHUS TEXHOJOTHYECKHMMH TPOLEeCcCaMu
(ACY TII). O611ue noJ10KeHUus

1) Mecto u pons ACYTII B cucteme ynpaBieHHs MPEIIPUATHEM.

2) CoctaB ACY TII (Buas! obecrieueHus) U UX Ha3HAYCHHUE.

3) OO0mue TexHYecKrue TpeOOBaHUS.

4) Knaccudpukanus ACY TIL.

5) OcnoBHble npuHIHIGI noctpoerns ACY TII.

6) Hemu ¢pyukimonuposanus ACYTII.

7) Uro Takoe ¢ynkuuss ACYTII? [dare omnpeneneHue ynpaBisIIOIIUMX W MHGOPMATUOHHBIX

(YHKIMI 1 IPUBECTH UX TIPUMEPHI.

8)
9)

10) B uewm 3axmrogaercs 3amaga npoektupoBanns ACYTII?

11) JlocTOMHTCBA M HETOCTATKH LICHTPAIN30BAaHHOM apXUTEKTYPBI.
12) JlocTOMHCTBA U HEJOCTaTKU paclpeieIeHHON apXUTEKTYPBbI.
13) .XapaKkTepruCTUKa MacITabUPyeMOro apXuTeKTypa?

Pexxumbl peanu3zarn GyHKIUN 1 UX BaPHAHTHI

TpeboBanus, npenbssisiemble K ACYTII
Tema 5. Apxurextypa ACY TII

Tema 6. Annapatnsie cpeactsa ACY TII

14) Cocras, Ha3HaueHue U npuHIMNel peannszannu KTC AC PB.

15) [TepBuunBIe TPEeOOPA30BATEIH U UX XaPAKTEPUCTHKH.

16) Hcnonmaurensabie moacuctemsl B ACY TII.

17) [lonsiTHE TpOrpaMMHUpPYEMOr0 KOHTpoJuiepa, ero Mecto B cTpykrype ACY TII. Obnacts
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MIPUMEHEHUS U EMKOCTh PhIHKa KOHTPOJIJIEPOB.

18) Kiraccudukaris KOHTpOIUIEPOB.

19) CrannapTsl IpPOrpaMMHUPYEMBIX JTOTUIECKUX KOHTPOJIJIEPOB.

20) [Iporpammupyemsrii noruueckuii KoHTpoiep OMRON. ApxutekTypa 1 NpUHIMITB QyHK-
LIMOHUPOBAHHUS.

21) OO0BekTHBIC KOHTpOIUIepHl. O0Ias XapaKTepUCTHKA.

22) DeKTPOHHBIE KOMIIOHEHTHI 00BbEKTHBIX KOHTPOJLJIEPOB.

23) Anmnapartypa 0ObEKTHBIX KOHTPOJLIEPOB.

24) MeTtoauka BeIOOpa ¥ KOHOUTYPUPOBAHUS KOHTPOJIIIEPOB.

Tema 7. IlporpammHoe odecnieuenne cpeanero yposusa ACY TII

25) Kaxwue s3p1k1 mporpammupoBanus ctanaaptusosansl MOK st mporpammupoBanus [1JIK?
26) KakoBbl mpuuuHbI BOZHUKHOBEHHUS SI3bIKA pesieiHbIX nuarpaMm? Kakue y 3Toro si3pika go-
CTOMHCTBA U HEIOCTaTKH?

27) B 1yeM 0coOeHHOCTS S3bIKa TIOCIIEA0BATEIbHBIX (PYHKIMOHATBHBIX AUArpamMm?

Tema 8.Cucremsl nporuBoaBapuiinoii 3amutsl B ACY TII

2. Yto Takoe ITA3 u ux ctpykrypa?

3. Kakue 3agaum pemiaer cucteMa 0€30MacHOCTH THOKUX MPOU3BOJCTB?
28) Haznauenwne cuctemsl [TA3 B ACYTIL

29) Kaxkue HenocTaTtku pe3epBupoBaHus nporueccopHoro moayisa? Kakue yactu cuctemsl 11A3
HE00X0MMO pe3epBUPOBATH?
30) Oxapakrepusyite METO/Ibl O0eCTIeYeH s PEaKTUBHOCTH cHUcTeMbl [1A3?

[MpakTuyeckue 3aaHus

Tema 4. ABTOMATH3MPOBAHHBIE CHCTEMBbl YNPABJEHHMSA TEXHOJOTHUYECKHMMH IpoLeccaMu
(ACY TII). O61rue moJ10KeHUA

1) Tloctpoiite u onwmiuTe GyHKIHOHATbHBIE cXeMbl pa3oMKHYTHIX (CA) u 3amkHyThIX (CAY) cu-
CTEM aBTOMATHKHU.

2) Tocrpoiite u onuimute QyHKIHOHATBHYIO cXeMy ACY CIIOXKHBIM TEXHHYECKUM OOBEKTOM Ha
6aze TIJIK?

Tema 5. Apxurextypa ACY TII

3) IlocrpoiiTe U OMUIIUTE CXeMY [IEHTpaIn30BaHHOM apxuTekTypbl ACY TIL

4) TloctpoiiTe n oNMIIMTE CXeMy pacnpenesneHHon apxutektypsl ACY TII.

Tema 6. Anmapatnsle cpeacrea ACY TII

5) Ioctpoiite TUMOBYIO cxeMy MHOroypoBHeBoit ACY Ha mpoMbIIUIeHHOM mpeanpustud. Oxa-
pakTepu3yiTe COCTaB MPOTPAMMHOTO M TEXHUYECKOTO OOecredeHHs Ha YPOBHAX, COOTBETCTBYIO-
mmx ACY TIL

6) IToctpoiite u onuiuTe cxemy cTpyKTypbl ITIJIK, MOAKIIOUEHHOTO K 00BEKTY YIIPABICHHS.

Tema 8. Cucremsl nporuBoaBapuiinoii 3amutel B ACY TII

7) Toctpoiite ¥ OMUIINTE CTPYKTYpHYO cxemy cuctembl [IA3 B cocraBe ACYTII.

8) IlocrpoiiTe ¥ OMUIIUTE CTPYKTYPHYIO cxeMy cucteMbl [TA3 Ha 6a3e MpOMBIILICHHBIX KOHTPOJI-
JIEPOB OIpeeNICHHOTo THMA (IO BBIOOPY CTYACHTA).

CemecTtp 6
Tema 9. SCADA — cuctems B ACY TII
1) Omummre nonstue «SCADA-cucremar. Kakoo ee mecto B ctpykrype ACY TII?
2) Ionp3oBarenbckuii MHTEpdeic B cucteMax apromaru3anui. SCADA-nakeTsl.
3) Ocuosusie pyuknuun SCADA. IIporpammuoe obecreuenrie SCADA.
4) SCADA-cuctema GENESIS 32.
5) Cpencrtsa co3nanus rpapudeckux skpanoB oneparopa B SCADA-cucreme GENESIS 32.
6) Cosmanue u pabora kanainoB B SCADA-cucteme GENESIS 32.
7) Paspaborka ACY TII B SCADA-cucreme GENESIS 32.
8) SI3bIKM mporpaMMHpPOBaHUS U MaTeMaTtudeckoil o0padotku mHpopmaimu B SCADA-cucreme
GENESIS 32.
9) Pabora SCADA-cuctembr GENESIS 32 ¢ BHemHMMH 6a3aMul JaHHBIX W JIEKTPOHHBIMH Tab-
JULAMH.
10) JloxymentupoBanue npouecca ynpasienus B SCADA-cucteme GENESIS 32.
11) Cosznanne npoekrtos pacnpeneiaenuasix ACY TIT 8 SCADA-cucteme GENESIS 32 .
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12)Yto coboii mpeacTaBiIseT CTPyKTypa TEXHUYECKoro odecriedeHus cuctembl SCADA?

13)Yro Takoe CHCTEMBI pealbHOro BpeMeHn? CHCTEMBI KECTKOTO W MATKOTO PEaNbHOTO BpeMe-
HH.

14) Windows texnomorun B SCADA-crcTemMax. XapaKkTepruCTHKA.

15) CpaBuurensHas xapakrepuctuka [T kacca SCADA; kpuTepun U MPUHIKIIBI BEIOOPA.

I[IpakTuyeckue 3a1aHus

Tema 9. SCADA — cucremsl B ACY TII

1) TlocTpoiiTe U oMUIIUTE CXeMy 0000IIeHHO# CTPYKTYphI crcTeMbl THia SCADA.

2) JleMoHCTpanusi Ha KOMIBIOTEpPE: CTPYKTypa M (YHKIMOHANbHBIE BO3MOXHOCTSIMA SCADA -
cuctembl GENESIS 32.

3) JleMoHCTpaIys Ha KOMITBIOTEpPE TIPUEMOB paspaboTka mpoekTa B cpege GENESIS 32, peanu-
3YIOILEro yIpaBieHUE BUPTYalbHBIM yCTPOMCTBOM IO 33JaHHON MporpamMmme.

4) JleMoHCTpalMsi Ha KOMITBIOTEpPE IPUEMOB O co3/1aHmio nHTepdeiica oneparopa ACYTIL

5) JlemoHCTpamus Ha KOMITBIOTEpPE MPHEMOB co3anue TpeHa0B U rpadukoB B SCADA-cucTeme
GENESIS 32.

CocraBureinb ’Kubunosa . M. A., kaHa. TexH. HAYK, JOIEHT Kadeapbl HHOOPMATUKU U
(n): BeucnuTensHON TexHUKU HM. B. K. Byroprna

(Pamunus, unuyuaner u dondxicrnocmos npenooasameis (etr))
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