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1 eab TUCUMNJIMHBI.
B pesynbTare 0OCBOSHUS TUCHUILIMHBI y O0YYarOMIErocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOM TpodeccuoHabHONW oOpa3oBarenbHON mporpammbl (manee - OITOID):

TIK-1, TTK-2.

ConeprxaHre KOMITETCHIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYUYEHHS 1O JHCLUIUINHE

cM. Tadymnsl 1 u 2.

1.1

®opmupyemMble KOMIIETEHIIUH

Tabmuma 1 - @opMupyemMble TUCIUIUIMHON KOMITETEHITUH

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

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

IMK-2:Criocoben paspabaTbIBaTh OTIEIbHBIC
AJIEMEHThl U TOJICUCTEMBI aBTOMAaTH3HPOBaH-
HBIX CHCTEM

1.1 UHaAuKaTOPHI 10CTHKEHUSI KOMIIETeHIUii
bl JIOCTMKEHUS] KOMIIETEHIINH, HopMupyeMble TUCIHUILTHHON

Taomuma 2 — Magukaro

Ko u Ha3zBaHWEe KOMIIETEHIIUT

WNuaukaTopsl TOCTHKEHHS KOM-
neteHmu no OITOIT

JuctuninHel ¥ IpakTukd, HopMHUpY-
romue komiereHnuo OITOIT

INIK-1: Cnocoben k aHanmu3y,
WCCIIE/IOBAHNI0 W MOJICINPO-
BaHUIO TPOIIECCOB, CBSI3AHHBIX
¢ (QyHKIMOHMpPOBAHHEM O0B-
€KTOB M CUCTEM YIPaBJICHUS

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

[IK-1.2. TlpumeHsieT METOBI
Hay4YHBIX HCCIENOBAHUN I
pelieHns TIOCTaBJICHHBIX 3ajad
MpH aHaU3e, WCCIICAOBAHUU U
MOJIETTUPOBaHUH MPOIIECCOB,
CBSI3aHHBIX C (YHKIIMOHHPOBA-
HHEM 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 COOTBETCTBHH C 33/1aHU-
eM.

b1.B.01 Teopetuueckue OCHOBBI
ABTOMAaTHU3MPOBAHHOTO YIPAaBIECHHUS
b1.B.02 ABTOMAaTHU3UpOBaHHBIE CHU-
CTeMBl YNPaBICHHUA TEXHOJIOTMYECKH-
MU TpoIeccaMu

b1.B.03 ABTOMAaTHU3UpOBaHHbBIE CHU-
CTEMBI yNPaBICHUS NPEATIPUITHEM
b1.B.JIB.01.01 OcHoBbI Hay4HO-
UCCIIEI0BATEIBCKOM NESITEIIbHOCTH
b1.B.JIB.01.02 IlpuknanHoit cucrtem-
HBII aHAIN3

B2.B.01(IT) IIpousBoacTBeHHAs
npaktuka. [IpopuibHas npakTruka
b3.01(J]) Beimycknas kBanm¢uKanu-
OHHas paboTta

[IK-2:Cniocoben  pa3pabarhi-
BaTh OTACJIBHBIC DJICMECHTBHI H
MOJICUCTEMBI  aBTOMAaTH3HPO-
BAaHHBIX CUCTEM

[IK-2.1. TIpoBoauT (Ha OCHOBE
[IPUMEHEHUSI aKTyaJIbHOM HOP-
MaTHBHOW JOKyMEHTAalUH 11O
VMHTEIJIEKTYyaIbHOH  COOCTBEH-
HOCTH) TMAaTEHTHBIE HCCIeN0Ba-
HUSl TIO0 33JlaHHOM TEMaTUKE B

b1.B.02 ABTOMaTM3MpOBaHHBIE CH-
CTeMBl YNPABICHHUA TEXHOJIOTHYECKH-
MU TpoIeccaMu

b1.B.03 ABTOMaTM3MpOBaHHBIE CH-
CTEMBI YIIPaBIIEHUS TPEANPHITHEM
b1.B.04 IlaTrenToBemenue

3




KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

NuaukaTopsl TOCTHXKCHHUS KOM-
nerenuuu mo OITOIT

JIucuMImHel U TpakTUkh, (HOpMHUpY-
romue kommerenmuto OITOIT

007acTH aBTOMaTH3UPOBAHHBIX
CHCTEM.

[IK-2.2. PaspabartpiBaecT OT-
JebHbIE KOMITIOHEHTBI aBTOMa-
TH3UPOBAHHBIX CHCTEM YIpaB-
JICHUSI TEXHOJOTUYECKUMH IPO-
neccaMu  (POrpaMMHBIE  KOM-
MOHEHTBl CHCTEM PpEalbHOro
BPEMCHH, MPOMBIIUICHHBIX PO-
OOTHU3UPOBAHHBIX CUCTEM).
IIK-2.3. PaspabaTbiBacT OT-
JebHbIe KOMITIOHEHTBI aBTOMa-
TH3HPOBAHHBIX CHCTEM YIIPaB-

nenus npennpustueM (ERP,
MES).
I[1IK-2.4. OneHuBaeT Hamex-

HOCTh M Ka4ecTBO (DYHKIIMOHU-
poBaHusl 00BEKTa MPOEKTHPOBA-

b1.B.05 Haa&xHOCTh, >ProHOMHKA
U KauecTBO aBTOMAaTHU3MPOBAHHBIX CH-
cteM 00pabotkum wuHDOpMALMK U
yIIpaBICHUS

b1.B.06 IlpoMbmmieHHBIE pOOOTH-
3UPOBAaHHBIE CHUCTEMBl U KOMILIEKCHI

b2.B.01(I)  IIpomsBomcTBeHHAS
npaktuka. [IpopuibHas npakTuka
B3.01(1) Beimycknass kBanupukaim-
OHHas paboTa

HMHA.

1.2 3nanus, yMeHus1, HaBbIKH (3YB) no qucuunjinxe
Tabnuia 3 — 3nanusi, yMeHusl, HaBbIKU, OPMUPYEMbIE TUCIUIIITUHON

Kon 1 Ha3zBanue KoMmire-
TEHIINU

NHnukaTopsl JOCTUAKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCHUILINHOMN

3uanus1, ymenus, HaBblku (3YB), hopmu-
pyeMble TUCUUTUIMHON

[IK-1: Cnocoben k aHamu-
3y, HCCJICIOBAaHUIO U MOJIC-
JTUPOBAHUIO MPOIIECCOB,
CBSI3aHHBIX C (DYHKIIMOHH-
poBaHHEM OOBEKTOB M CH-
CTEM YIPaBJICHHUS

[IK-1.3. Pa3pabaTpiBaeT mMoze-
JM TPOLECCOB, CBA3aHHBIX C
(hyHKIIMOHUPOBaHUEM OOBEK-
TOB M CHCTEM YIPaBIICHUSI.

3HaThb:

— MOHATHE W BHABI TEXHOJOTHYECKHX
MIPOIIECCOB KaK OOBEKTOB YIIPABICHHUS.
Vmerts:

— QaHaJIM3upoOBaTh ammaparbl W arperarbl
KaK OOBEKTHI YIIPABICHUS;

— MOJIENHUPOBATh TEXHOJOTUYECKHE IPO-
IIECCHI.

Brnaners:

— METOJaMH KOHTPOJISI TEXHOJOTHYECKOTO
Tporecca;

— HaBBIKAMH B 00JaCcTH aHaln3a OOBEKTa
aBTOMATHU3AIMH TEXHOJIOIMUECKOIO THIIA.

[IK-2: Cnocoben pa3paba-
THIBaTh OTJAEIbHBIC 3Jie-
MEHTBI U TIOJICUCTEMbI aB-
TOMAaTHU3UPOBAHHBIX CUCTEM

[IK-2.2. PazpabaTriBaeT OT-
JICJIbHbIE KOMIIOHEHTHI aBTO-
MaTU3UPOBAHHBIX CUCTEM
yIpaBiIeHUS TEXHOJIOTHYe-
CKHMHU TIPOIIECCaMHU.

3HaTh:

— TEOPETHYECKHE OCHOBBI TPOEKTHPOBA-
Hus 1 pynkunonuposanus ACY TII;

— OCHOBHBIC IIPUHIUIIBI IIOCTPOCHUA aB-
TOMAaTH3UPOBAaHHBIX CHCTEM YIIPaBIICHHUS
TexHoJornueckumMu  mporeccamu  (ACY
TID).

YMmeTs:

— HCIOJIb30BaTh MEPCHIEKTUBHBIE KOMIIBIO-
TEPHBIC U I/IH(i)OpMa]_II/IOHHBIe TEXHOJOTNN
ipu pa3padorke kommnonenTos ACY TII.

— Bmagets:

— HCIOJB30BaTh COBPEMEHHBIC 1

— HaBbIKaMM HCIIOJIB30BaHUA COBPEMCH-
HOM BBIYUCIHUTEIBHON MHUKPOIPOLECCOP-




TEHIUU KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

Kon u HazBaHne komme- WNnaukaTopsl TOCTHXKEHUS 3nanus1, ymeHus, HaBbiku (3YB), popmu-

pyeMble TUCIATUIMHON

COB.

Hoit Texuuku B ACY TII;

— HaBBIKAMH pabOTHl C COBPEMEHHBIMHU
MPOrpaMMHBIMH  CPEICTBaMU M3 00JacTH
ABTOMATHU3ALUUA TEXHOJOTHUYECKUX TpOoIec-

2 O0béM M TPYAOEMKOCTH TUCHUILIMHBI N0 BUAAM Y4eOHBIX 3aHsI-

THH. POpPMBI IPOMEKYTOYHOM aTTECTALUM.
Ta6mmma 4 — O6beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUCOHBIX 3aHITHI

06 N O0BéM dacoB 1o Gpopmam 00y-
mas TPyIOEMKOCTh U BUJBI y4eOHOH pabOThl MO JUCHHILUINHE, qers
MPOBOJIMMBIC B pa3HbIX Gopmax 000 0300 300
1 O6mas TpyI0eMKOCTh JUCITUTUIAHE 432 - -
2 KonrakTHas paboTa oOyJarommxcs ¢ mpernoaasareneM (1o BUIam 131 - -
yueOHBIX 3aHATHIA) (BCEro)
AynuTtopHas pabota (Bcero): 128 - -
B TOM YHCIIE:
JIEKITHA 54 - -
MTPAKTUYECKUE 3aHSATHI, CEMUHAPHI 38 - -
PAaKTUKYMBbI
J1a00paToOpHbIC PabOTHI 36 - -
B WHTEPAKTUBHOI popme
B DJIGKTPOHHOH (opme
BreaynuropHas padota (Bcero):
B TOM 4HCJIE, MHAMBHIyalibHAs paboTa OOYyYarOIIUXCS C
Ipeno/iaBaTeneM
MTOITOTOBKA KypCOBOW pabOThI /KOHTaKTHAs paboTa 3/131 - -
TPYNIIOBAasi, MHANBUIyAIbHAass KOHCYJIbTAlUSl U MHBIC BUJBI
y4eOHO# [IesITeIbHOCTH, MPEIyCMaTPUBAIOIINE TPYIIIOBYIO
WM WHIUBHIYAIBHYIO padoTy 00ydaromumxcs ¢ Iperno/iaBa-
TEJNEM)
TBOpUecKas padoTa (dcce)
3 CamocTrosresbHas padota o0ydaronuxcs (BCero) 265 - -
4 TlpomexyToO4Has aTTeCTAIU 00YJIarOIIerocs — 36 - -
3a4eT C OLIEHKOM — 4 ceM.
3auer — 5 cem.
3K3aMeH — 6 ceM.
3 Y4eOHO-TeMaTHYECKHUM IVIAH M COJePKAHUE JUCHMILIUHBI.
3.1 VYueOHO-TeMATHYECKHH IJIaH
Tabnuua 5 - YueOHO-TeMaTHUeCKuH I1aH 04HOM (hopMBbl 00yUSHHS
Pasiensl ¥ TeMbl guCIumEsr | OOt TPY- | TPYIOSMKOCT, 3ani- | DopMEL Teky-
No JIOEMKOCTD THH (4ac.) LIEro KOHTPOJIS
110 3aHATUAM (gceeo yac.) [0]00) U IPOMEXKYTOU-




AyIHUTOpPH. HOM aTTecTaruu
SAHATHA | -~ ycrieBaeMocTu®
JIEKL. | IPAKT.
/ 1ab.
Cemectp 4
1. [Ipon3BOACTBEHHOE TPEANPUATHE KaK - vO
CHCTEeMa YIPaBJICHHUS
1.1. XapakTepucTHKa MPOU3BOACTBEHHOTO 20 2 2 16 Oryer 1o
NPENNPUATUS U IPOU3BOJCTBEHHOTO NPAKTHYECKOH
nporecca pabote
1.2. XapakTepuCTHKa CHCTEMBI YIIpaBlie- 20 2 18
HUSl TPOM3BOJCTBECHHBIM TPEATPHSI-
THEM
2. XapakTepucThUKa  TEXHOJOTHIECKHUX vO
MIPOIECCOB KaK 0OBEKTOB YITPABICHUS
2.1. IlonsaTe W BHALI TEXHOJOTHMYECKUX 20 2 2 16 Otuer no
TPOIIECCOB NPaKTUYECKOU
pabote
2.2. Cucrema ympaBieHUs TEXHOJOTHYe- 20 4 2 14 Oryer o
ckumu nponeccamu. IloctaHoBka 3a- NPAKTHYECKOH
Jla4 yIpaBJICHUs U PETryJIHPOBAHUS pabore
2.3. Mertponoruueckoe obOecredeHne Kak 17 2 2 13 Oruer 1o
WUCTOYHUK WH(poOpMamu O (PYHKIIHO- NPAaKTHYECKOI
HUPOBAaHUHM TEXHOJIOTUYECKOTO O00B- pabote
€KTa yIpaBJICHUS.
3. MogaenupoBaHue MpPOUECCOB, CBA3aH- YO
HBIX C (DYHKIIMOHHPOBAHUEM TEXHO-
JIOTUYECKUX O0BEKTOB YIIPABICHUS
3.1. OCHOBHBIE TIOHSITHSI TEOPUU MOJEIHU- 20 2 18
POBaHUS TEXHOJOTHYECKHX MPOIIEC-
COB M OOBEKTOB
3.2. CraTucTUUEeCKUEe MOJICIH TEXHOJIOTH- 24 4 12 8 Otuer 1o
Y4eCKHX IIPOLECCOB NPaKTHYECKO
pabote
Kypcosas pabora 3 I1P-5
[IpomexxyTouHas arTectanus - 3auem VO-3
C OYEeHKOU
MTOT'O o cemectpy ... 144 18 | 20 | 103
Cemectp 5
4, ABTOMAaTHU3UPOBAHHBIE CUCTEMBI 18 4 14 Otuer no
YIPaBIEHUST TEXHOJOTMYECKUMU IIPO- NPaKTHYECKOM
neccamu (ACY TII). O6ume nosoxe- padote
HUS
5. Apxurextypa ACY TII 18 2 16 VO
6. Amnmaparusie cpeactsa ACY TII Oruer 1o
IPaKTUICCKOU
pabore
6.1. Texnnueckas crpykrypa ACY TII (B 18 4 6 8 JToknan
MTPOMBINIUICHHOCTH).
6.2. KonTpomnneps! B ctpykrype ACY TII 18 4 6 8

1'YO - yerusiit onpoc, YO-1 - cobeceoBanue, YO-2 - komtoksuym, YO-3 - 3auer, YO-4 — sk3amen, I1P -
nucbMeHHast pabota, I1P-1 - tect, I[IP-2 - koHTposbHAs padoTta, [TIP-3 acce, ITP-4 - pedepar, I1P-5 - kypcosas pado-
ta, [1P-6 - HayyHO-yueOHbIIl oTuer 1o mpakruke, [1P-7 - oruer mo HUPC, U3 —unnuBuayanbuoe 3ananue; TC -
KOHTPOJIb C MPUMEHEHHEM TeXHH4YecKux cpeacts, TC-1 - kommbioTepHoe TectupoBanue, TC-2 - yueOHbIe 3a1a4H,
TC-3 - KOMIUICKCHBIC CUTYAIIMOHHBIC 3a0a49H (MPUECOCHO NO Memooudeckum pexomenoayusm MI'Y, KemI'V)




O6mas Tpy- |TpymoeMKkocTh 3aHs-
IOEMKOCTD Tl (4ac.) DopMbI TeKy-
Pa3eInsl ¥ TEMbl JUCHUAIUIAHBL (6ceeo ac,) 0®0 LICrO KOHTpOJId
Ne AyauTtopH. U IPOMEKYTOU-
110 3aHATHAM 3aHATHS HOIA aTTecTaIuu
JIEKII. | IPaKT. CPC }/CHGBE[(?MOCTI/I1
/ nab.
7. IIporpamMmMHOe oOecTieueHHE CPETHETO 18 2 6 10 Oruer o
ypoBust ACY TII OpPaKTHYCCKON
pabote
8. CucteMBbl TPOTHBOABAPHUITHON 3aIIUTHI 18 2 16 YO
B ACY TII
IIpoMexyTouHast aTTecTarws - 3ayem VO-3
MTOI'O no cemectpy ... 108 18 | 18 | 72
Cemectp 6
9. SCADA — cuctemsl B ACY TII YO
Jloxmnan
9.1. SCADA - cucrema. OOIHe mojoxke- 20 6 4 10 YO
HUSI
9.2. OO0mast ¥ pyHKIUOHAIIBHAS CTPYKTYpa 24 4 20 VO
SCADA
9.3. OC peannpHOro BpeMEHU 25 4 21
9.4, Windows Ttexuomoruu B SCADA- 25 4 21
CHCTEMax
9.5, IMporpammusiii maker GENESIS 32 u 50 32 18 OrtuerT 1o na-
stansl paspaborku ACY TII GoparopHoit
pabore
13
[IpomexxyTouHasl aTTecTalus — 9K3da- 36 VO-4
Mmen
MTOT'O 1o cemectpy ... 180 18 -/ 90
36
Bcero: 432 54 | 38/ | 265
36
3.2 Conaep:kaHue 3aHATHI M0 BUAAM y4eOHOH padoThI
Tabnumna 6 — ConepxaHue TUCIUTUTMHBI
Ne | HaumeHoBaHue pa3fiena, TEMBbI
Conepxanue 3aHATHSI
/1 JUCHUIUINHEI
Cemectp 4
Cooeporcarniie 1eKYUOHH020 Kypca
1. Tlpow3BoJCTBEHHOE NPEANPUATHE KaK CHCTEMA YIIPABICHUS
1 1.1. Xapakrepuctuka mpous- | OyHKIIMK  TPOU3BOACTBEHHO-XO3IWCTBEHHOW  JIEATEIBHOCTH

BOACTBCHHOI'O MPEANIPUATUA U
IMPOU3BOJACTBCHHOTI'O ITpOLECCa

NPEAIPUSITHSL.

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

2 1.2. XapakrepucTuka
yIpaBJICHUs] POU3BO/I-
CTBEHHBIM TIPEAPUSTHEM

MBI

CUCTC-

3a;[aq1/1 YIpaBJICHUA MMPOU3BOJACTBCHHBIM MPCANIPUATHUCM. Ilons-
THUEC CUCTEMBI YIIPAaBJICHHUA MPOU3BOJACTBOM, IIPEANIPUATUEM, TCX-
HOJIOTHYCCKUMMU ITpOIECCaMu.

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

3 2.1. IlousTe U BUABI TEXHO-
JIOTHYECKHX IPOIIECCOB

[lonsatue m TexHonmormueckoro mporecca. HMepapxus snemeHToB
MIPOM3BOJICTBEHHOTO mporecca. Knaccudukaims TexHOJIOTHYe-




HaumenoBanue pasaciia, TCMbI

Conepxanue 3aHATHSI

n/m JIUCLUIUIAHBI
CKHX TIPOIIECCOB II0: CTPYKTYpE, MEXaHW3MY OCYIIECTBICHUS,
croco0y opranu3anuu, WHHOPMAITMOHHOW MOIITHOCTH).
4 2.2. Cucrema ynpasieHus | XapakTepuctuka mnoaxoaa. OOoOmieHa CTpyKTypa CHCTEMBI
5 TEXHOJOTHYECKHMH  TIpoliec- | ympaBieHud. llocTaHOBKa 3a/1a4 yIpaBiIeHHUS U PEryIHPOBAHUS.
cam. Oynkunn ynpaienns. CucreMaTH3aIws IapaMeTpOB TEXHOJIO-
THYECKOT0 Mpolecca Kak 00beKTa YIpaBICHUS.
OCHOBHBIC THUIIBI CUCTEM YINPABICHUS TEXHOJOTHYESCKUMHU IPO-
[IecCaMM: CHCTEMBI TMPOTPAMMHOTO PETyIUPOBAHUS, CHCTEMBI
ONTHUMU3AIUU TMAPAMETPOB TEXHOJIOTMYECKUX MPOIECCOB, CH-
CTEMbl ONTHUMM3AIMH TOPSAKA BBITIOJHEHUSI TEXHOJOTHYESCKUX
OTIeparyii; CHCTEMBI YIIPaBICHUS MAHUITYyTUPOBAHUEM.
6 2.3. Metponoruyeckoe obec- | [ToHsITHE METPOIOTHIECKOr0 0OECTIeUeHHs B CUCTEME YIpaBJe-
MEYCHUE B CUCTEME YIpaBie- | HUS TEXHOJOTHYSCKUMHU TporieccaMu. TEeXHOJOTHYECKU JIOIy-
HUS TEXHOJOTMYCCKUMHU TPO- | CTUMBIH TpEesl MOTPEIIHOCTA H3MEPEHUM. TeXHOIOTHMYECKU
1eccamMu JOIYCTUMEBIA TIpeieN TPOU3BOJCTBEHHOTO 3ala3]bIBaHUs HH-
(dopmarmu. OpraHuW3allMOHHBIE OCHOBBI METPOJIOTHYECKOTO
o0ecreyeHus] TEXHOJIIOTHUECKOT0 Ipoliecca.
3. MopgennpoBaHrue TPOIECCOB, CBA3aHHBIX C (PYHKIMOHHPOBAHHEM TEXHOJIOTHYECKHX OOBEKTOB
yIpaBIeHUs
7 3.1. OcHoBHbIC TOHATHA Teo- | [loHsATHE Momenu u MonenupoBanus. Bunsl moneneit. Mcmoss-
pUM  MOJCIMPOBAHMUS TEXHO- | 30BaHME MOJCICH JJIs PEICHHs 3a/1a4 YIPaBJICHUS TEXHOJIOTH-
JIOTUYECKUX  TPOIECCOB U | YECKHMH MPOIECCAMH.
00BEKTOB
8 3.2. Cratuctuyeckue mozenu | Buabl cratuctryeckux mozeneit. [Ipeanockuiku 1 orpaHudeHHS
9 TEXHOJIOTHYCECKUX MTPOIECCOB | MPUMEHEHMsI. BEIYHUCIUTEIbHBIE POy PHI.
CoOdepoicanue npakxmu4eckux 3aHamull
1. Tlpow3BoJCTBEHHOE NPEANPHUSTHE KaK CHCTEMa YIIPABICHUS
1 [IpousBoacTBenHoe mpennpu- | [loHsATHE W MOCTpOeHHE 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 OCHOBHI TPOU3BOJCTBA. XapaKTEPUCTHKA
JormYeckoM mporecce (Ha | ChIPbS, MaTepPHAaJOB, TIOIYNPOIYKTOB H YHEPropecypcoB. Xapak-
MpUMepe KOHKPETHOTO MPOU3- | TEPUCTHKA TOTOBOHM MPOAYKIMHU. XapaKTePUCTUKA TEXHOIOTHUe-
BOJICTBA). CKOTO Iporiecca 1 000pyA0BaHusl.
3 AHaM3  TEXHOJOTMYECKOTO
mpoliecca Kak 00beKTa yrpas-
JICHHUS
4 Texnomornyeckne ocoOeHHO- | OmrcaHue METPOIOTUYECKOro 00ecredeHns: KOHKPETHOTO TeX-
CTH METPOJOTMYECKOTO 00€C- | HOJOTHYECKOro Mpolecca, U3yYeHHOTo Ha MPebIAyIInX Mpak-
MeYeHUs: 00BEKTa YIPABJICHHUS | THYSCKUX 3aHATUAX: CXEMa BHJIOB M3MEPEHHUH, TEXHOIOTUYCCKUE
TpeOOBaHUS K YPOBHIO U3MEPEHUH.
XapaKkTepUCTUKA CPEJICTB MU3MEPEHUN TEXHOJOTMUECKHMX Mapa-
METPOB.
3. MopenupoBaHue IPOIECCOB, CBA3aHHBIX C (PYHKIIMOHUPOBAHUEM TEXHOJIOTHYECKUX OOBEKTOB
ynpasaenus (TOY)
5 Mertompl onucareiabHON cTa- | [I[puMeHeHHe MeToja B YIPABICHHHM TEXHOJIOTHUYECKHMMH IPO-
tuctukn TOY eccaMu. BeruncnurenbHas npoueaypa. Penienne npakTH4ecKom
3aJIa4H.
6
7 Mertonpl crnaxuBanus psaoB | [lpuMeHeHne MeTona B YHpPaBICHUH TEXHOJIOTUYECKHMH IPO-
naHaeix TOY 1eccaMu. BoeluncnurenbHas npoueaypa.
8 Perpeccuonnnie monenu TOY | [IpuMmeHeHne MeToja B YNPaBICHUU TEXHOJIOTHICCKUMH IIPO-
9 neccamu. BerunciurensHas rpoueaypa. Permenne npakruaeckoi
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Ne | HaumeHoBaHue pa3fena, TEMBbI
Conepxanue 3aHATHSI

n/m JIUCLUIUIAHBI
3aJauu.

10 | Tpenmossie Mmogenu TOY IIpuMeHeHne MeTona B YHPABICHUHA TEXHOJIOTUYECKUMU IIPO-
neccamu. BerunciaurensHas npoueaypa. Permenne npaktnaeckon
3aJauu.

[IpomexxyTouHas aTTecTalys - 3a4em ¢ OYeHKoU
Cemectp 5 |
Codepotcanue 1eKyuoHH020 Kypca

10 | 4. AstomatusupoBanHbie | ACYTII B cucteme ynpaBieHUs TPOMBIIUICHHBIM MPEANPHUSITH-

11 | cucremsr ympasneHus TexHo- | eM. Oyakmmn ACYTIL. CocraB ACY TII (Bunbr obecriedenns).
JIOTHYECKUMH nponeccamu | O0mme TexHudeckue TpeboBanms. Kmaccudpukarmms ACY TIL
(ACY TII). O6mue momoxe- | OcHoBHble npuHIHIE moctpoeHus: ACY TIL
HUS

12 5. Apxutextypa ACY TII [onsatne apxurektyper ACY TII. 3amaunm mpoeKTHPOBAHUA.
XapaKkTepUCTUKA LIEHTPAIU30BAaHHOM, pACIPEIECICHHOM, Mac-
Ta0UPYEMOH apXUTEKTYPHI.

6. Anmmapatasie cpenctea ACY TII

13 | 6.1 Texuuueckas CTpPyKTypa MmuoroypoBueBass ACY TII. CocraB, Ha3HadeHHE U
ACY TII (B NPUHLUIBl PeAIn3aliyd KOMIUIEKCA TEXHHUYECKUX CPEICTB

1 MPOMBIIUICHHOCTH). (KTC) muoroypoBueBoii ACY TII. Texnuueckue cpeacraa

HWD)KHETO YPOBHS

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

16 | pe ACY TII ctpyktype ACY TII. O6nacth NpUMEHEHHSI U €MKOCTh PBIHKA
KoHTposutepoB. Kiaccudukanust koutposuiepoB. CTaHAapThI
NPOTrPaMMHUPYEMBIX JIOTUYECKUX KOHTPOJLJIEPOB.

Metoavrka BEIOOpa U KOHPUTYPHPOBAHHSI KOHTPOJIIEPOB.
[Ipaktuka mpoexktupoBanuss ACYTII Ha Gaze KOHTpPOJIIEPOB:
MIPOEKTHPOBAHNE peleHus 3a1a4n aBTOMAaTH3ALINH.
CpaBHUTENBHBI  BHIOOP KOHTPOJIEPOB  JUISI  peasn3aiiuu
koHkpeTHOM ACY TIIL

[Iporpammupyemsiii  sorudecknii  koHTpoiuiep  OMRON.
ApPXUTEKTypa U NPUHIUIBI PYHKIIUOHUPOBAHUSI.

OOnBexTHbIE KOHTPOJIJIEPHI. OObuas XapaKTEepPUCTHKA.
OJEeKTPOHHBIE  KOMIIOHEHTHl ~ OOBEKTHBIX  KOHTPOJIJIEPOB.
Amnmaparypa 00BEKTHBIX KOHTPOJIJIEPOB. [IpakTuka
MPOEKTHUPOBAHUS OOBEKTHBIX KOHTPOJUICPOB.

17 | 7. IlporpammHoe obecrieueHre | S3bIKM IpOrpaMMHUPOBaHUS KOHTPOJIEPOB
cpennero yposHs ACY TII

18 | 8. Cucremsl mpoTtuBoaBapmii- | HeoOXoauMocTs TpUMEHEHHUs] TPOTUBOABAPHWHOW  3alllHTHI.
ot 3anmTel B ACY TI1 Ha3nauyenwue cuctembl 0€30MaCHOCTH THOKUX TPOU3BOJICTB.

Haznauenue cuctemsl I1A3 B ACYTII. OGecrieueHue cucTeMsI .
Ob6ecnieuenne HaiexHOCTH B cucteme [1A3

Cooeporcaniue npakmuieckux 3aHImul

6. Ammapathsle cpenctea ACY TI1

11 | XapakTepuctuka mNporpamMM- | 3aciylIMBaHUE OKJIAA0B 1o Teme: «CpaBHHUTEIBHBIA aHAIU3
HO-amnmapaTHBIX KOMIUIEKCOB | CYIIECTBYIOIIMX IPOrpaMMHO-aNNapaTHBIX KomiuiekcoB ACY
ACY TII TII g1 BEIOPaHHOTO TEXHOJIOTHIECKOTO MPOIIECCAy.

12 | dyukuuoHanbHBIE cXeMbl aB- | HazHaueHwe (hyHKUMOHANBHOW CXEMBI. YCIIOBHBIE 0003HAUYEHUS
TOMAaTH3allMd  TEXHOJIOTHYE- | IpUOOPOB M CpPEACTB aBTOMAaTH3alWHU. BBINOIHEHHE uepTexa
CKHX TPOIIECCOB (DYHKITMOHATHHOMN CXEMBI.

13 | Kourpomiepsl B crpykrype | [IpoekTupoBaHue pelleHHUs 3aJadd  CO3JaHUs  BbIOpaHHOMN

14 | ACYTII ABTOMATHU3HPOBAHHOM CHCTEMBI YIPABIEHHS TEXHOJOTHMUECKUM

15 mporieccoM (ACY TII).

Kondurypuposanue KOHTPOJIIEPOB s KOHKPETHOM
peanmzannu ACY TII.
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Ne | HaumeHnoBanue pa3znena, TEMBI
Conepxanue 3aHATHSI
n/m JIUCLUIUIAHBI
CpaBHUTENBHBIN BHIOOp anmapaTHBIX CPEACTB VIS PeaIn3alliy
koHKkpeTHOM ACY TIIL
16 | CpenctBa pa3paboTKu M OT- | 3HAKOMCTBO C OCHOBHBIMH BO3MOXKHOCTSIMH CpPEJACTB pa3paboT-
17 | magkm mporpaMMHOTO obOec- | ki 1 oTinaaku 110 mporpaMMupyeMbIX JTOTHYECKUX KOHTPOJLIE-
negenus ACY TII poB u TepMuHAIOB GupMel OMRON
18 | Pagpabotka IIO cucremsl | Paspaborka 1O cuctremer ACY TII ¢ ucmons3oBaHueM mpo-
19 | ACY TII rPaMMHUPYEMBIX JIOTUYECKMX KOHTPOJIJIEPOB  IPOM3BOJCTBA
bupmer OMRON
[IpomesxyTouHas aTTecTauus - 3auem
Cemectp 6 |
Cooeporcanue 1eKyuoHHo20 Kypca
9. SCADA — cucremsl B ACY
TII
19 | 9.1 SCADA cucrema. O6mme | SCADA cucrema kak mporiecc yrpasieHusi. OCHOBHbBIE TpeOo-
TIOJIOKCHUS BaHUS K JHCIETYEPCKUM CHcTeMaM ympasieHus. DyHkmmo-
20 HaJIbHBIE BO3MOXKHOCTH. BO3MOXKHOCTH 1O pa3paboTKe MpHIiIo-
xeHuit. ['paduueckne BosMokHOCTH. TexHUUECKHEe XapaKTepH-
CTHKH. DKCIUTyaTallMOHHBIE XapaKTepUCTHKH. OTKPHITOCTh CH-
21 CTeM.
22 | 9.2 Obmas u ¢ynkauonansb- | O6mas crpykrypa SCADA. Yaanennsie tepmunansl (RTU).
Has ctpykTypa SCADA Kananer cBszu (CS). Jlucmerdepckue MYHKTHI yIpPaBICHUS
(MTU). ®dynkmuonaneHas cTpykrypa SCADA. OyHKIHOHAIB-
23 HBIE YPOBHHU: YpOBEHb KOHTPOJUICPOB, ONEPATUBHBIA YPOBEHb,
aJIMUHUCTPATUBHBIN YPOBEHB.
24 | 9.3 OC peanbHOrO BpeMEHH UYro Takoe cUCTeMBI peaabHOro BpeMeHU? CHUCTEMBI KECTKOTO H
MsITKoro peansHoro BpeMenu. [lapamerper OCPB: Bpems peak-
UM CHUCTEMBI, BpeMsl TMEPEKIIIOYCHUSI KOHTEKCTa, pa3Mephbl CH-
CTeMbI, BO3MOXXHOCTh HCHONHEeHHs cucteMbl u3 I[13Y (ROM).
WINDOWS NT - xak OC peansHoro Bpemeru. Windows NT -
25 MHOTOHUTHEBASI U MHOT033/Ia4Hasi: IPUOPUTETHl HUTEH, WHBEP-
CUsl TIPUOPUTETOB, XapakTepucTuku APIl-unTepdeiica Win32,
ylpaBiieHHE IPEPbIBAHUSAMH, YIIPABICHUE MTAMSTBHIO.
26 | 9.4 Windows texnosnorun B | Texunosorus COM. MeToapl MEXMIPOIECCHOW KOMMYHHKAIIHU.
SCADA-cucremax ActiveX-06bekts. OPC-cepBepbl.
27
Codeporcanue 1a00pamopHbix 3auaAmull
9. SCADA — cucremsl B ACY TII
1 |O630p wm cpaBHUTENBbHAS Xa- | 3acIyNIMBaHHUE JOKJIAIOB IO TEME 3aHATHS
pakrepuctuka IIIIII xmacca
SCADA; xputepun W TpUH-
2 LIUIIBI BEIOODA.
3 [[IporpamMmHBIi naker | 3HaKOMCTBO CO CTPYKTYpOH M (yHKLIMOHAIBHBIMH BO3MOKHO-
GENESIS 32 w stamsr paspa- | crsamu SCADA-cucrembr GENESIS 32.
6otk ACY TII
4 Cumynstop OPC: co3pmanue cumynaropa HOpOrpaMMHPYyEMOro
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Ne | HaumeHoBaHue pa3fena, TEMBbI

Conepxanue 3aHATHSI

n/m JIUCLUIUIAHBI

5 JIOTHYECKOTO KOHTPOJUIEPA, NIEPEUHSI €r0 BXOAHBIX U BBIXOAHBIX
curHajioB. 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
MOHUTOPHHIA U YIPABJICHUS TEXHOJIOTHYECKUMH M OpraHu3aLu-
OHHO-3KOHOMHUYECKUMH 00BEKTaAMHU.

12 Brimonnenrne nHAMBHAYanbHOTO 3aaaHus: PazpaboTka mpoekTa

13 B cpene GENESIS 32, peanusyrolmiero ynpapjieHUE BUPTYallb-

HBIM YCTPOMCTBOM IO 3aJaHHOW MporpamMme

14 |Pa3paboTka TMOJIB30BATEIBCKO-
ro uHTepdeiica

15

16

17

[IpoexTrpoBanue cucteM OTOOpakeHHUS HH(DOPMAIIUK B 3aa9axX
MOHUTOPHHTA U YIPABJICHUS TEXHOJIOTHYECKUMH ¥ OpTraHU3aIld-
OHHO-9KOHOMHYECKHMH OO0BeKTamMu. [IpoekTupoBaHHME 3KpaH-
HBIX ()OPM H JTOKYMEHTOB.

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

BbimosiHeHHE WHANBHIYAIBLHOTO 3aJaHUs M0 CO3JAHHUI0 MHTEp-
(etica oneparopa BeiOpanHoit ACYTII

HpOMe)KyTO‘IHaSI aTTCCTAlluA - 9K3AMEH

4 Ilopsaiok oueHUBAHUS YCNEBAEMOCTH U CHOPMHUPOBAHHOCTH
KOMIIETCHIMH 00yYaloIIerocs B TeKyllei U MPOMesKYTOYHOM aTTeCTallUMU.

I[J'If[ MOJ0KHUTEITHHOMN OIICHKHU I10 pE3yjbTaTaM OCBOCHUA IUCHHUIIIMHBI 06yqa101ueMyC${
HCO6XO,I[I/IMO BBITIOJIHUTBb BCC YCTAHOBJICHHLIC BU/IbI y‘Ie6HOI>’I pa6OTBI. OI_IeHKa PE3YJIbTATOB pPa-
060TbI 0Oy4aronierocst B 6ayuiax (1o BUaAaM) MpuBeeHa B Taduie 7.

VYuebnast paborta|Cymma |Bujst

(BUIBI) batoB

u  pe3ynabraThl|OlCHKA B aTTECTAIIMU
yueOHOM paboThI

bamner

4 cemecTp

Texymas yue6-| 80

Hasg pabota B (9 3ansaTHI)
cemectpe (Ilo-
CellICHUE  3aHs-

JIeK1IMOHHbBIE 3aHATUA

10 mnocemenne 1 geknMOHHOTO 3aHA-|9 — 9
TS
(xoHCTIEKT)

TUI TI0 pacrnuca-
HUI0O W BBIOII-
HEHUE 3a/1aHui)

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

HATHS M BBIONHEHHWE padoTel Ha S1-
65%

2 0 — mocemenne | 3aHATHS W CyIIIe-
CTBCHHBI BKIIQJl HA 3aHITHU B PadoOTy
BCEH TpyNIBI, CaMOCTOSTEIBHOCTH H
BbINOJIHEHHE paboTh! Ha 85,1-100%

TOB)

Otuer mno npaxTtuue-|1 6 (moporoBoe 3Ha4YeHNE)
ckoii pabore (8 orye-|3 6 (MAKCMMAJIbLHOE 3HAYEHHE)
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VYuebnass pabota

CymmMma

Bungslt u  pesynbTatrhl

OLICHKa B aTTCCTalli1

bannsl

(BUIBI) bayutoB  |yueOHOM paboThI
Yeraeii ompoc (3|2 6 — oTBeT He MOJHBIN 6-12
ornpoca) 4 0 — OTBET MOJHBIH
KypcoBas pabora (1|18 6 (moporoBoe 3HaueHue) 18 -35
pabota) 350 (MakcmMajbHOE 3HAYEHHUE)
Hroro no Tekymeii pa6ore B cemecTpe 51 -100
[Ipomesxxyrounas |20 Teoperunueckuii Borpoc |10 6amtoB (moporoBoe 3HaUEHHE) 30-60
arrecranus  (3a-/(100% (3 Bompoca) 20 0a/u10B (MakCHMaIbHOE 3HAYCHHUE)
4eT ¢ OLEHKOM) |/6amioB |Pemenue 3amauu 1. 21 6asioB (IIOPOroBO€E 3HAYCHHE) 21-40
MpHUBe- 55 6amioB (MakcUMaIbHOE 3HAYCHUE)
JIEHHOM
TITKAJTBI)
HToro mo npoMe;KyTOYHO# aTTecTAlMM (324a€T ¢ OUEHKO#) 51 — 100%
(mo  mpuse-

JEHHOM IIIKa-
Je K Oayam)

CymmapHas oueHka no gucuumiinne/ Cymma 0ajutoB TEKyIed U MPOMEXKYTOUHON arTectanun 51 —
100 ©.
5 cemecTp
Texkymass yue6-| 80  |JlekumonHsle 3ansatusi |1 6 mocemenue 1 neknuoHHOTO 3aHsA-|9 — 9
Has paboTa B (9 sansTHiT) TUSL
cemectpe (Ilo- (KOHCTIEKT)
CeIlICHHE  3aHs-
TUW MO pacmuca- [IpakTuueckue 3ansatus|l - mocemenue 1 mpakTuyeckoro 3aHs-|9 - 18
HHIO W BBINOJI- (9 sansTuii). THS ¥ BBITIONTHEHHE paboThl Ha 51-65%
HEHME 3aaHunit) 2 0 — mocemieHue | 3aHATHS U cyle-
CTBCHHBI BKJIQJl HA 3aHITHU B PadOTy
BCEll TPYMIbBI, CAMOCTOSTEIBHOCTh H
BRITIONTHEHHE padoThl Ha 85,1-100%
Otuer mo mnpakTuye-|5 6 (MOporoBoe 3HAYEHHUE) 15-35
ckoii pabore (5 orye-|7 6 (MAKCHMMAJIbHOE 3HAYEHHE)
TOB)
Yeraeiii ompoc  (5(2 6 — oTBeT He MOJIHbII 10-20
0TIpOCa) 4 0 — OTBET MOJIHBIH
Hoxman (1 moxman) 8 0 (moporoBoe 3HaYEHIE) 8-18
7 0 (MaKkcHUMaJbHOE 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 6ay10B (MakKCUMaIIbHOE 3HAYCHHE)
4er) /6annoB  |Perienue 3agaun 1. 21 6amnoB (MOpOroBoe 3HaUEHHUE) 21-40
TIpHUBE- 55 6aioB (MakCUMaIBHOE 3HAUCHHUE)
JIEHHOU
TITKAJIBI)
HToro no mpomMeXyTo4HOM aTTECTAIIUHU (324€T) 51 — 100%
(mo  mpuBe-

JEHHOW IIIKa-
ne Kk Oammam)

6 cemecTp

Texymas y4e0-|60 Jlexumonusele 3auarug |1 6 mocemenue 1 nexknmoHHOro 3aasa-|9 — 9
Has pabota B (9 3ansTuit) THUS

cemectpe (Ilo- (KOHCTIEKT)
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Vuebnas pabota|Cymma (Bugsl u  pe3ynabrarsl|OneHKa B aTTecTallun banmst
(BUIBI) bayutoB  |yueOHOM paboThI
CeIllCHHE  3aHs-
TUH TI0 pacnuca-
HUIO U BBINOJI- JlaGoparopuble  3aHs-|1 6 - mocemenue 1 mpakTuyeckoro 3a-|18 - 36
HEHUe 3a/1aHui) tus (18 3ansaruii). HATUSL W BHINOJHCHUE paboThl Ha S51-
65%
2 0 — mocemenue 1 3aHATHS W Cyle-
CTBCHHBI BKIIQJl HA 3aHITHU B PaboOTy
BCEH TpYMNIBI, CaMOCTOSTEIBLHOCTh H
BhINOJIHEHKHE PaboThl Ha 85,1-100%
Otger mo mnabGoparop-|2 6 (MOporoBoe 3HaAYeHHE) 10-25
Hoii paboTte (5 otyeToB)|5 6 (MaKcUMAIbHOE 3HAYEHHE)
WunueunyansHoe  3a-|3a oguo U3 : 6- 10
JaHue 3 6 (BemonHEHO 51 - 65% 3amanus)
(2 3amanms) 4 6 (BemonHEeHO 66 - 85% 3amanust)
5 6 (BemmonHEeHO 86 - 100% 3amaHmiis)
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 (MakcuMabHOE 3HAUYEHHUE)
Hroro no Tekymeii paéore 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 (MakcUMaIbHOE 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.

Tabnuma 8- IlepeBon 6annos u3 100-6amabHON MIKAJIBI B UACIOBON M OyKBEHHBIN SKBU-

BAJIEHT
Cymma bamios mus juc- OtmeTtka DByKBEHHBII 3KBUBAJIEHT

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

0-50 2 HEYIOBJIETBOPUTEIHHO
5 MarepuajibHO-TEXHU4YECKOE, NMPOorpaMMHoOe " yueOHo-

MeTouYecKoe odecneyeHne JTUCHUIIIMHBI.

5.1

Y4ueOHas iuTepaTypa

OcHoBHasi yueOHasi IuTepaTypa
1. FOcynoB P. X. OcHOBBI aBTOMAaTU3UPOBAHHBIX CHCTEM YIPABJICHUS TEXHOJIOTHYECKU-
MU mporeccamu: YueObHoe mocobue / FOcymnos P.X. - M.:Mudpa-Unxenepus, 2018. - 132 c.:
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60x84 1/16 (ITepernér) ISBN 978-5-9729-0229-3 - Pexum JIOCTYTIA:
http://znanium.com/catalog/product/989081

2. BonkoBa Enena CepreeBHa ABTOMaTH3aIMsI TEXHOJOTHYECKUX MPOIECCOB: YUeOHOE
nocobue / dypcenko C.H., Sxybosckas E.C., Bonkosa E.C. - M.:HUL] UH®PA-M, Hos. 3Ha-
uHue, 2015. - 377 c.: 60x90 1/16. - (Bwicmiee oOpazoBanue: bakamaBpuar) ISBN 978-5-16-
010309-9 - Pesxum mocryma: http://znanium.com/catalog/product/483246

JomosiHuTeIbHAS YUeOHAsl JJUTEpaTypa

1 Cucremsl yrpaBieHHUsS TEXHOJIOTHUYCCKUMU IMpoleccaMi U MH(DOPMAIIMOHHBIC TEXHO-
jgoruu : ydeOHoe mocobue mis By3oB/ B. B. Tpouenko, B. K. ®emopos, A. . 3abynckwii,
B. B. KomennantoB. — 2-e¢ uzf., ucnp. u jgon. — Mocksa : M3parensctBo FOpaiit, 2020. —
136 ¢. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-09938-6. — Tekct : anekTpoHHBIN //
OBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/454172 (nata ob6pamenus: 16.01.2021).

2 CpenctBa aBTOMaTH3allMM U YIPABJICHHS : yueO-HUK 11 By30B / B. A. Poros, A. ]I.
UynakoB. — 2-e u3f., ucnp. u gon. — Mocksa : UsnatensctBo FOpaiit, 2020. — 352 ¢. —
(Bricmiee o6paszoBa-uue). — ISBN 978-5-534-09060-4. — Texct : anekrponusiit // 9bC KOpait
[caiiT]. c. 7— URL: https://urait.ru/bcode/451879/p.7 (nata ob6pamenus: 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.

Y4eOHble 3aHATHS 110 AUCHUTUIMHE MPOBOJATCS B yueOHbIX aynutopusix HOU KemI'V:

HanmenoBanme nomerieHnii| [lepedeHs 0CHOBHOro 000pynoBaHUs,|Aapec (MECTOIONIOKEHHE) II0-
JUTsl TIPOBEJICHHUS BCEX BHUJIOB|yueOHO-HAIIISIHBIX MOCOOMIi|MEIIICHNUH JJIsl TPOBEACHUS BCEX
y4eOHOHN JeATEeIPHOCTH, MPEy-|H UCTIOIb3YyEMOTO MIPOrPaMMHOTO|BUJIOB y4EOHOH JESITEILHOCTH,
CMOTpPEHHOH y4eOHBIM ITIAHOM,|00eCIeUeHHUS MPeyCMOTPEHHOMN yueOHBIM
B TOM 4YHUCJEC IIOMCIICHUA IJIA IIJIaHOM

CaMOCTOSITETHON PabOThI

610  VYuebnas  aymuropus|CrneunanusupoBanHas (yueOHas) me-|654079, KemepoBckas obmnacts,
(MynpTHMeEUMIHAA) LI TIPOBe-|0eNb: JTocka MenoBasi, Kadenpa, cto-lr. HoBokysHenk, mp-kt Merain-
JICHUS: JIBL, CTYJIbSI. Jypros, 1. 19

- 3aHSATHI JIeKIMOHHOTO THIa . |O0opyaoBaHWe JUIsl  Tpe3eHTaIUH
y4eOHOTO Marepuaja: CTallMOHApHOE
-KOMIIBIOTEP, IKPaH, IPOEKTOP.
Ucnonb3yemoe nporpamMmmHoe obec-
neyenne: MS Windows (Microsoft
Imagine Premium 3 year mo cyOmnm-
LIEH3UOHHOMY JIOTOBOPY Ne
1212/KMP ot 12.12.2018 1. no
12.12.2021 r.), LibreOffice (cBobox-
HO pacrpocTpaHsieMoe I10),
FoxitReader (cBoGOgHO pacmpoctpa-
wsgemoe [10), Firefox 14 (cBoGomHO
pacnpocTpaHsieMoe [10), An-
nekc.bpayzep (oTeuecTBEHHOE CBO-
001HO pacripoctpansiemoe [10).
UnTtepuer ¢ obecnieueHueM JocTyna B
SUOC.

502 Jlabopatopust kommbioTep-|Crennanu3upoBantas (yueOHas) me-|654079, KemepoBckas 00J1acTh,
HOTO MOJETUpOBaHUs. YdeOHas|0enb: Tocka MeJoBas, CTOJNBI KOMITb-|r. HoBoky3Henk, mp-ktr Meran-
aymuTopus  (MyJNbTUMEMIAHAS )| FOTEPHBIC, CTYIbSL. JIypros, 1. 19
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http://znanium.com/catalog/product/989081

Haumenosanue IIOMEIEHUN
JUISL TIPOBEICHHUS BCEX BHUIOB
y4ueOHOH IeATENHHOCTH, TIPEHy-

[lepeueHb OCHOBHOTO 00OPYIOBAHUSA,
yaIeOHO-HATIIS THBIX mocoouit
1 UCIIONT3yEeMOTO MPOrPaMMHOTO

Anpec (MECTOIOJIOKEHHUE) TI0-
MEIICHUI ISl 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 CEMUHAPCKOTO (Ipak-|y4eOHOro MaTepuaja: CTalMOHAPHOE

THUYECKOTO) TUIIA; -KOMIBIOTEP, SKPaH, MPOEKTOP.

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

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

- TPYNONOBBIX M WHAMBUAYaIb-|daromuxcs (16 mwr.).

HBIX KOHCYJbTALIHIA; Ucnonszyemoe mporpamMMHOe o0Oec-

- CaMOCTOSITEIIEHOM pabOTHI; neuenne: MS Windows (Microsoft

- TEeKyIIero KOHTpoJiisi M mpo-|Imagine Premium 3 year mo cy6mu-

MEKYyTOYHOM aTTeCTaluu. LIEH3UOHHOMY JIOTOBOPY Ne
1212/KMP ot 12.12.2018 1. no
12.12.2021 r.), LibreOffice (cBoboa-
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 cepun NBNB-
Designer v1.20 (meMoHCTpalMoHHAs
Bepcusi), [T GENESIS 32 (nemon-
CTpallMOHHAs BEPCHS).
WnTteprer ¢ obecneueHneM JOCTyna B
OUOC.

5.3 CoBpemennble  npogeccuoHaJbHble  0a3bl  JAHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1 CITForum.ru - on-line 6uGmmoTeka cBOOOIHO JOCTYIMHBIX MaTepUaANIOB 10 HWH(pOpMa-
[IMOHHBIM TEXHOJIOTHSIM Ha PyCcCKOM si3bIke - http://citforum.ru
2 Hayunas snextponnas oubmoreka eLIBRARY.RU — kpynHelmmii poccuiickuii WH-
(OpMaIMOHHBINA MOPTaNT B 00JaCTH HAYKH, TEXHOJOTUH, MEAUIMHBI U 00pa3oBaHuUs, ColepKa-
Ui pedepartsl U MOTHBIE TEKCTHI - WWW.elibrary.ru
3 EnmHoe oKHO J0CTyma K 00pa3oBaTenbHBIM pecypcam - http://window.edu.ru/

6
6.1

HNuble cBeieHUd U (WJIM) MaTePHUAJIbI.

Tembl KypcoBoii padoTtsl (4 cemecTp)
B kypcoBoii paboTe mo AuCHUIUIMHE «ABTOMAaTH3UPOBAHHBIE CHCTEMBI YIPABICHUS TEXHOJIOTH-

IIpuMepHBbIe TEMBbI NMCbMEHHBIX YUeOHBIX padoT

YECKHMH MPOLECCAMU» CTYJIEHT AO0JDKEH IPOJIEMOHCTPHPOBAThH BIaJleHHE METOJAaMH U METOJUKAMH CO-
JIep>KaTeNbHOTO ¥ (POPMAITFHOTO OMHMCAHUS TeXHOJIOTHYeckoro oobvekta ynpasienus (TOY) pasnuaHoit
(bu3nUecKol MPUPOJIBI, PA3THYHBIX 00JIACTeH TIPUMEHEHHS U C PA3UYHBIMU XapaKTEPUCTUKAMU B BUJIC
BXO/-BBIXOAHOM MpeoOpasyromeil CXeMbl «pPecypechl - MPOLYKIHA», UHCTPYMEHTAMH MOJEITUPOBAHUS
TOY.

KypcoBas pabora mmeeT oOmnIyro TeMaTHUKy: AHAIU3 (XapaKTEPHUCTHKA, WCCIEIOBAHHUE W T.II.)
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TCXHOJIOTMYCCKOT'O IMpOoHecCa Kak 00BEKTa aBTOMaTU3alluu.
HpI/I OTOM B Ha3BaHUH YKAa3bIBACTCA HAMMCHOBAHUEC 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 TeXHOJIOrHMYECKOI0 npomnecca BHGI[OMGHHOI;'I I[eCYJ'II)(bypaLII/II/I YyryHa Kak 00BeKTa
aBTOMaTHu3aluu.

3. AHamu3 TexXHOJOTMYECKOro MpOIECCa BBHIMJIABKU CTall B KUCJIOPOIHOM KOHBEPTEpPE Kak
00BEKTa aBTOMATH3AIINH.

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

5. AHann3 TEXHOJIOTHYECKOrO mpouccca pa3jvMBKU CTaJll HAa MAallIMHE HCIIPCPLIBHOTO JIUTHA 3a-
TOTOBOK paavaJIbHOT'O THIIA KaK 00BEKTa aBTOMaTHu3alu.

6. AHann3 TeXHOJIOTHYECKOr o IMpouecCa BBIIUIABKU CTAJIM B 3JICKTPOAYTOBBIX II€Yax KakK 005-
€KTa aBTOMAaTHU3alluu.

7. AHannu3 TeXHOJOTrnYECKOT0 Impouecca nmpoKaTKu peIbCOB KaK 00BEKTA aBTOMaTU3allluu.

8. Amnamus Texmonormueckoro mpolecca MpPOU3BOACTBA IIOKOIaga Kak 00beKTa aBTOMAaTH3a-
LIUH.

9. AHann3 TeXHOJIOTHYECKOr 0o IMpouecCa BBIIUIABKU CTAJIM B 3JICKTPOAYTOBBIX II€Uax KakK 005-
€KTa aBTOMAaTHU3alluu.

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

11. Awanus Texnonormueckoro mpoIiecca MPOU3BOACTBA arjioMepara Jjis JOMEHHBIX MeUei Kak
00BEKTa aBTOMATH3AIINH.

Tembl 10Kk1a10B (5 cemecTp)

Joknanel UMEIOT 00LIyl0 TeMaTuky: «CpaBHUTENBHBIN aHAJIM3 CYLIECTBYIOIIMX MPOrPaMMHO-
anmnapaTHbIX kKoMiiekcoB ACY TIDy».

[Tpu 5TOM B Ha3BaHWM yKa3bIBACTCS HAMMEHOBAHKE BHIOPAHHOTO MO0 YCMOTPEHHIO CTY/ICHTA TeX-
HoOJIOTHYecKoro Tmpomecca.. Hampumep, «CpaBHUTENBHBIM aHAIN3 CYIIECTBYIOIIUX MPOrpPaMMHO-
anmnapaTHbIX koMIiekcoB ACY TII koHBepTepHON MIaBKOW».

Tembl 10KIa10B (6¢ceMecTp)
Hoknanel umeroT o0myro Tematuky: «O030p u cpaBHuTenbHas xapakrepuctuka [T kmacca
SCADA; kputepuu 1 IPUHLMIIEI BEIOOPaY.

NuauBuayanbHoe 3axanue 1 (6 cemectp)

WnauBuayansHoe 3a1aHue 00IIy0 TeMaTHKy: «Pa3padorka npoekra B cpeae GENESIS 32, pea-
JIM3YIOUIETO YIIPABIE€HUE BUPTYaJbHBIM YCTPOMCTBOM 1O 3aJjaHHOM mporpammey. [Ipu 3ToM B Ha3BaHUU
YKa3bIBAaETCsl HANMEHOBAHNE BHIOPAHHOTO CTYICHTOM yCTPOWCTBA, M3 YMCIA MPUMEHSIONUXCA B TEXHO-
JIOTHYECKOM TIpoIiecce, KOTOPHI OBLII paCCMOTPEH MM B KypcoBoii pabore. Hampumep, «Pa3paboTtka mpo-
ekta B cpere GENESIS 32, peanuzyromiero ynpasieHHE HAKOTUTEILHBIM 0aKOM JIJIS1 BOJBI TI0 3aJaHHOM
porpaMmme.

NuauBuayanbHoe 3axanue 2 (6 cemectp)

WnnuBuayansHoe 3amanue oburyro tematuky: «PaspaboTka mHTepdeiica omeparopa ACYTID».
IIpu >TOM B Ha3BaHUM yKa3bIBaeTCAd HaMMEHOBaHHE BeIOpaHHOH cTyaeHToM ACYTII mpuMenstomeiics B
TEXHOJIOTHYECKOM MpoIiecce, KOTOPBIM ObUT pacCMOTPEH UM B KypcoBo# padote. Hampumep, «Pa3pabot-
ka uarepdeiica oneparopa ACYTII a1 MyKOMOJIEHOH POMBILIICHHOCTHY.
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6.2 IlpumepHble BONPOCHI U 3aJaHUs / 3a1a4M JJIs1 MPOMEKYTOYHOM
arrecTauuu

Cemectp 4

Bomnpocsl K 3a4eTy ¢ OLIEeHKOM

Tema 1. IIpousBoacTBeHHOE NMPEANPUATHE KAK CHCTEMa yIpaBJIeHUS

1) TonsTHe TeXHOIOTUH. BUIbI TEXHOIOTHIA.

2) Knaccudukaiiyst mponu3BOJCTB 10 00beMyY MPOM3BOICTBA, CEPUHHOCTH.

3) Knaccudukaiiyst Ipou3BOJICTB 10 YPOBHIO MEXaHU3AIMU U aBTOMATU3AIMH; CII0KHOCTH.

4) ®OYHKIUY TPOU3BOCTBEHHO-XO03SMCTBEHHOMN IESITEIBHOCTH MPEITPUATHS.

5) TlousaTHE U XapaKTEePUCTHKA POU3BOJICTBCHHOM CTPYKTYPBI TPEATPHUSITHSL.

6) IToHsATHE CHCTEMBbI YIIPABJICHHS IIPOU3BOICTBOM, MPEANIPUATHEM, TEXHOJOTMISCKHMH TIPOIIEC-
camH.

Tema 2. XapakTepucTHKA TEXHOJOTHYECKHX MPOIECCOB KAK 00HEKTOB YIPABJICHUS

7) TloHsATHE TEXHOJIOTUIECKOro mporecca. MepapXusi 3IeMEHTOB ITPOM3BOICTBEHHOTO MPOIecca.
8) IloHsTHE MapaMeTpa TEXHOJIOTHIECKOTO MPOIIECCa U TEXHOIOTHIECKOTO PEKIMA.

9) OO6ras xapakTepUCTHKA MOCIEI0BATEIBHBIX, PACXOMAINXCS M CXOMISIIUXCS THUIOB MPOMU3-
BOJICTBEHHBIX Tpo1ieccoB. [Iporeccrl ¢ perukiom.

10) OOmas XapaKkTepuCTHKa HETPEPbIBHBIX, JUCKPETHBIX, THCKPETHO-HETIPEPHIBHBIX TEXHO-
JIOTMYECKHX MPOLIECCOB.

11) Knaccudukanms TeXHOIOTHYECKUX MPOIECCOB B 3aBUCHMOCTH OT MEXaHH3Ma MX OCY-
IIECTBIICHUSL.

12) Knaccudukarmsi TeXHOIOTHYECKIX MPOIECCOB IO YCIOBHOW WH(GOPMAIIIOHHOW MOITHO-
CTH.

13) [Tonsitne cucremsl ynpasienus. [loctaHoBKa 3a/1a4 yIpaBlIeHUS U PETyIHPOBAHUS.

14) [Tpon3BOACTBEHHOE MIPEANPHATHE KaK CUCTEMA YIPABICHHUSI.

15) XapaKkTepUCTHKa CUCTEM YIPABJICHUS TEXHOJIOTMYECKHMH MPOLIECCAMHU.

16) IIpuHUIMTIB yTIpaBIEHUS TEXHOJIOTHYECKHUMH MTPOLECCAMHU.

17) CucreMBI TPOrpaMMHOTO peryaupoBaHus. O0Ias XapaKTepUCTHKA.

18) CucTeMbl ONTHMHU3AIMH [1APaMETPOB TEXHOJIOTHUECKHX TporeccoB. OOmias xapakTepu-
CTHKA.

19) CucTeMbl ONTUMH3ALUH MOPSIIKA BHIIOTHEHHUS TEXHOIOTHYECKUX omnepanuid. O6mas xa-
paKTepUCTHKA.

20) CucteMsl yripaBieHHS MaHUTy IrpoBaHueM. OO0IIast XapakTeprUCTHKA.

21) [ToHsiTHE M 3a]a9K METPOJIOTHYECKOT0 00ECTIeYeHHS TEXHOJIOTHIECKOro Mporecca.

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

Tema 3. MoaeaupoBaHue MPOLECCOB, CBSI3AHHBIX ¢ (PYHKIHOHUPOBAHHEM TEXHOJOTHYe-
CKHMX 00bEeKTOB yNIPABJICHUS

23) [TonsiTHE MOIETTH 1 MOJIETUPOBAHUSL.

24) MeTo/1bl aKTHBHOTO SKCIIEPUMEHTA.

25) MeToapl TaCCUBHOTO KCIIEPUMEHTA.

26) dusnyeckre U a0CTPaKTHBIE MOAECIIH.

27) MaremaTtnueckue u BepOagbHbIe MOenu. X Ha3HaueHHe.

28) Tlopsaiok nocTpoeHrsa MaTeEMaTUYECKUX MOJIENIEN CIIOKHOM TEXHOJIOTUUECKON CUCTEMBI.
29) I'paduueckue popmbl pencTaBICHUS MOIETIEH.

30) JeTepMuHNpPOBaHHBIE 1 CTOXAaCTHYECKUE MOECIH.

31) Craruyeckne U JUHAMAYECKUE MOIEIH.

32) Konuenuus «uepuoro simuka» B TAY.

33) [lonsiTHEe BpeMEHHOTO psAfa JaHHBIX. 33Ja4M aHAJIN3a BPEMEHHBIX PsIOB TaHHBIX TOVY.
34) BrisiBneHrEe aHOMaNbHBIX 3HAYEHUI YPOBHEN BPEMEHHOIO psiaa.

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

36) CrinaxuBaHue BpEMEHHBIX PAIOB. MeToI MPOCTON CKONB3ALIEN cpeHEN.

37) MennaHHOE CriaKUBaHHE.

38) MeTo/1 3KCTIOHEHIMAIBLHOTO CIJIaKUBaHUS.

39) Tpennossie monenu. [Ipuniune! popMupoBanus HabOpa MOIETIEH.

40) OrmpeneneHne mapameTpoB TPESHIOBBIX MOJICIICH.
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41) OneHka aieKBaTHOCTH U TOYHOCTH TPEHJOBBIX MOJIETIEH.

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

43) Perpeccuonnbie mogenu TOY. Haxoxxaenne n aHanu3 ypaBHEHHs TAPHOW JIMHEHHOH pe-
IPECCHH.

44) Perpeccuonnnie mogenu TOY. HaxoxneHue u aHalu3 ypaBHEHUS MHO>KECTBEHHOH JIH-

HEWHOW perpeccuu.

[MpakTuyeckue 3aaHus

Tema 1. IIpousBoacTBeHHOE NPEANPUATHE KAK CHCTEMa YIpPaBJIeHUS

1 Ha ocnoge anannza OKB3/l nocTpouTh HepapXudecKyro CTPYKTYPY MPOU3BOACTB, BXOISIINX
B YKPYITHCHHYIO TOTUTHBHOHN MPOMBITINICHHOCTH.

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

Tema 2. XapakTepHCTHKA TEXHOJOTHYECKHX MPOLECCOB KAK 00bEKTOB YNPABJIEHHUS

3 octpouts 610K-CXeMy KOHKPETHOTO TEXHOJIOTHUYECKOTO TpoIiecca (10 BEIOOpY CTYICHTa), B
BUJIE MHOTOMEPHOTO OOBEKTa C BBIJICIICHHEM MMapaMeTpPOB, XapaKTEePU3YIOIIUX XOJ Mpolecca.
Brinenurte nepeMeHHbIE KOTOPBIE MOTYT XapaKTE€PHU30BaTh COCTOSIHUE TEXHOJOTWYECKOH cHcTe-
MBI (BEKTOp COCTOSIHUS), YIPABJISAIONINE IepeMeHHbIe (BEKTOP YIPABICHUS) U BEKTOP BO3MYIIIe-
HUs).

4 TlocTpouTh cxeMy HM3MEpEHHUIl MapaMeTpOB KOHKPETHOTO TEXHOJOTHMYECKOTro mpoiiecca (1o
BbIOOpY cTyzmeHTa). [IpoBeauTe cucTeMaTH3aLMI0 U3MEPSEMBIX apaMeTPOB, XapaKTepU3YIOLINX
JAaHHBIN TEXHOJOTMUECKUI MPOIIeCC KaK OOBEKT YIIpaBICHUSI.

Tema 3. MoaeaupoBaHue MPoOLECCOB, CBSI3AHHBIX ¢ (PYHKIHOHUPOBAHHEM TEXHOJIOTHYe-
CKHX 00bEKTOB yIIPABJICHUS

5 Ha ocHOBe 3KCTIepUMEHTATBHBIX JAHHBIX, IPUBEIEHHBIX B TabmueTabmumna 1 meTogom Koppe-
JSIMOHHO-PETPECCHOHHOTO aHallM3a HaWTH 3aBUCHMMOCTh Ko3(duimeHTa pacxoga Bo3ayXa O OT
JJIMHBI IICYHU | IIpyu HaArpeBse CJ'ISI6OB. 9KCHCpI/IMCHTaJ]I)HI)IC JaHHBbIC ITOAI'OTOBJICHBI M3 y‘Ie6HI/IKa
b.M.XwunkoBa, A.A.Ky3oeaukoa, K.M.ITaxanyera «Harpes cisooBy.

Tabmuma 1
L, 4 5 7 8 11 14 15 17 20 | 22 23 | 24 26 27 30
«a 118 /12 131 |12 11 109 11 117 13 |138 14 135 147 152 |16
6 Ilpu uccnenoBaHUM PEAKTOPHOTO OJIOKAa MPOM3BOJCTBA CHHTETUYECKOTO KaydyKa IPOU3BEJICHO
206 He3aBHCHMBIX M3MEPEHHUI BBIXOJHOHN MEPEMEHHOW y — KOIHYeCTBO nuMeTuinanokcana (JAM/I)
Y BXOJHOW TIEPEMEHHOW X — CTETeHb IMpeBpalleHns n3o0yTiieHa u Gopmansaeruaa B JIMJI. Pe-
3yJIbTaThl U3MEPEHHI CTPYNIUPOBAHBI B Ta0muIle. B kaxIol KIETKE KOPPESIMOHHOW TaOJIUIIBI
yKa3aHa 4acToTa V (yj, Xi) COBMECTHOT'O MOSIBICHHUS B TaHHOM MHTEpPBaje 3HAYCHUH y U X, a B I0-
CJIETHUX CTPOKE M CTOJIOIE — 4acTOTHI V (yi) U Vv (Xi) TIOSBICHHSI UHTEPBAJIOB Y M X COOTBETCBEHHO.
y
480 -|59 -|710-8,25|8,25-9,40 |9,40-10/55 | 1055 —|11,70-12,85 | v
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 (Vi)

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
aexats B penenax 0,624 <x < 0,708 — P{0,624 <x < 0,708 } npu usmenenuu y B uarepsaie 4,80 — 12,85;
2) MaTeMaTW4ecKOro OXHIAHHs CTETIeHH MpeBpalieHus n300yTmieHa u popmansaeruaa B JIM/ x
npy U3MEeHEHNH y B naTepBaie 4,80 — 12,85;
3) nmucmepcuM CTENeHU MpeBpaiieHus n300ytmieHa u Gopmanpaeruaa B M D{X} npu nzmene-
HuK y B uHTepBaie 4,80 — 12,85;

KOd(pGUIHEHTA KOPPEISAIIUH Py

7 UYwucnoBble aHHbBIC, IPEJICTABICHHBIC OJTHOMEPHBIMU BPEMEHHBIMU pPSJIaMH, TOCTPOSHHBIMU Ha
OCHOBaHWH JaHHBIX MPOMBIIIJICHHOW SKCIUTyaTalliy JCHCTBYIONIETO OOBEKTa CrPYMITUPOBAHbI B
BUJIE TAOJIUIIBI

T,°C
1395
1420
40 1409
Tpebyercs:
1) Crunamuth BpeMEHHOM PsiZi METOaMHU:
a) MEIUAHHOTO CIIaKMBAaHUS 110 3-M H 5- TOUKaM;
0) CKOJB3SIINX CPEIHUX 10 3-M U 5- TOUKaM;
B) 9KCIoHeHnuanbpHoro crinaxusanus (0=0,1 u a=0,3).
2) MHccnenoBaTh BpeMEHHO# psii HA aHOMAJIbHBIC 3HAUYCHHUS YPOBHCH.
3) MHccnemoBaTh BpEMEHHOM psi HA HAIMYHE TPEHIA METOaAMHU:

a)
6)

CKpUTEpUI CEPUi», OCHOBAHHOM Ha MEIUAHE;
«BOCXOJIAILIEH» U «HUCXOMSIIEI» CepUd.

4) CdopmupoBats HAOOp TPEHAOBBIX MOJIElNel BPEMEHHOr0 psijia Ha ocHoBe quarpamm MS Excel.
[lonobpaTts Hambonee anekBaTHOE ypaBHeHHE TpeHna. [lomydnTs mporHo3 (Brepen Ha 3 TOYKH) IO
JIyYIlIe MOJIEIIH.

Cemectp 5

Bonpocsl k 3auery
Tema 4. ABTOMATH3MPOBAaHHBIE CHCTEMBbI YIPABJEHHS TEXHOJOTHYECKHMMH MPOLECCAMH
(ACY TII). O01mme nosaoxeHus

1) Mecto u pone ACYTII B cucteme ynpaBieHHs MPEIIPUATHEM.

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

3) OO0mue TexHUYecKre TpeOOBaHUS.

4) Knaccuduxarms ACY TII.

5) OcHoBHble npuHIMIb noctpoenus ACY TII.

6) Henu dpyuxmuonuposanus ACYTII.

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

(YHKIMI 1 IPUBECTH UX TIPUMEPHI.

8)
9)

10) B gem 3axmrogaetcs 3agada mpoektupoBanus ACYTII?

11) JloCTOMHTCBa M HEAOCTATKH [IEHTPATN30BAHHON apXHUTEKTYPHI.
12) JlocToMHCTBA M HEJIOCTATKU PACIPEICIIEHHOW apXUTEKTYPHI.
13) .XapaKkTepucTUKa MacTabupyeMoro apxurekrypa?

Pexxumbl peanu3zarn GyHKIUN 1 UX BaPHAHTHI

TpeboBanus, npenbssisiemble K ACYTII
Tema 5. Apxurextypa ACY TII

Tema 6. Annapatnble cpeacTsa ACY TII

14) Cocras, Ha3HayeHue U npuHIunel peannsannu KTC AC PB.

15) [NepBuyHbIe peoOpa3oBaTENH U UX XaPaAKTEPUCTHUKH.

16) Ucnonmaurensubie moacuctemsl B ACY TIIL.

17) [lonsTHE TpOrpaMMHUpyeMOro KOHTpoJuiepa, ero mecto B cTpykrype ACY TII. Ob6nacts
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MIPUMEHEHUS U EMKOCTh PhIHKa KOHTPOJIJIEPOB.

18) Kiraccudukaris KOHTpOIUIEPOB.

19) CrannapTsl IpPOrpaMMHUPYEMBIX JTOTUIECKUX KOHTPOJIJIEPOB.

20) [Iporpammupyemslii noruyeckuii KoHTpoiep OMRON. ApxurtekTypa v NIPpUHLIUIB! 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 nmpuunHbl BOZHUKHOBEHHUS SI3bIKA pesieiHbIX nuarpaMm? Kakue y 3Toro si3pika go-
CTOMHCTBA U HEIOCTAaTKH?

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 cucreMa 0e30MacHOCTH THOKUX MTPOU3BOJCTB?
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?

IIpakTHyeckue 3aganus

Tema 4. ABTOMATH3HMPOBAHHBIE CHCTEMBbI YINPaBJEHHS TEeXHOJOTHYECKMMH IpoLeccaMu
(ACY TII). O61rue moJ10KeHUA

1) Toctpoiite u onuiuTe GyHKIHOHATBHBIE cXeMbl pa3oMKHYThIX (CA) u 3aMkHYTBIX (CAY) cH-
CTEM aBTOMATHKHU.

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

Tema 5. Apxurtexkrypa 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 TUMOBYO cxemMy MHOroypoBHeBoit ACY Ha mpoMmbllIUIeHHOM mpeanpustud. Oxa-
pakTepu3yiTe cOCTaB NMPOTPAMMHOTO M TEXHHYECKOTO 0OEcredeHHs Ha YPOBHSAX, COOTBETCTBYIO-
mmx ACY TIL

6) ITocrpoiite u onuiuTe cxemy cTpyKTypbl ITJIK, MOAKIIOUEHHOTO K 00BEKTY YIIPABICHHUS.

Tema 8. Cucremsl nporuBoaBapuiinoii 3amutel B ACY TII

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

8) IlocrpoiiTe 1 OMUIIUTE CTPYKTYPHYIO cxeMy cuctembl [IA3 Ha 6a3e MpOMBIIIIICHHBIX KOHTPOJI-
JIEPOB OIPENeNICHHOT0 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 obecrieuenrie SCADA.
4) SCADA-cuctrema GENESIS 32.
5) CpencrtBa co3nanus rpapudeckux skpanoB oneparopa B SCADA-cucreme GENESIS 32.
6) Cosmanne u pabora kananoB B SCADA-cucteme GENESIS 32.
7) Paspaborka ACY TII B SCADA-cucreme GENESIS 32.
8) SI3bIKM mporpaMMHpOBaHHS M MaTeMatuueckoil o0padotku uHpopmaimu B SCADA-cucreme
GENESIS 32.
9) Pabora SCADA-cuctemsr GENESIS 32 ¢ BHenmHuME 0a3aMu JTaHHBIX M AJICKTPOHHBIMHU Ta0-
JUIAMH.
10) JloxymeHntupoBanue npouecca ynpasienus B SCADA-cucteme GENESIS 32.
11) Cosznanne npoexrtos pacnpeneiaeHusix ACY TIT 8 SCADA-cucteme GENESIS 32 .
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12)Yto coboii mpeacTaBiIseT CTPyKTypa TEXHUYECKoro odecrieueHus cuctemMbl SCADA?

13)Yro Takoe CHCTEMBI pealbHOTro BpeMeHn? CHCTEMBI KECTKOTO W MATKOIO PEalbHOrO BpeMe-
HH.

14) Windows texnomorun B SCADA-crcTemMax. XapaKkTepruCTHKA.

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

[MpakTuyeckue 3axaHus

Tema 9. SCADA — cucremsl B ACY TII

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

2) JleMoHCTpaIMs Ha KOMITbIOTEpE: CTPYKTypa U (PyHKIMOHATbHBIC BO3MOKHOCTAME SCADA-
cuctembl GENESIS 32.

3) JleMoHCTpaI¥s Ha KOMITBIOTEpPE TIPUEMOB pa3paboTka mpoekTa B cpege GENESIS 32, peamnu-
3YIOILEro yIpaBieHUE BUPTYalbHBIM yCTPOMCTBOM IO 33JaHHON MporpamMmme.

4) JleMoHCTpallMsi Ha KOMITBIOTEpPE IPUEMOB O co3/1aHmio nHTepderica oneparopa ACYTIIL.

5) JlemoHCTpaI¥s Ha KOMIIBIOTEPE IIPUEMOB co3anue TpeH 0B u rpadukoB B SCADA-crucTeme
GENESIS 32.

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

(pamunus, unuyuansl u dondxcnocms npenodasamens (etl))
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