MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
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Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUYEBHOM JUCLVITJIMHEI
ABTOMATH3HPOBAHHBIE KOMILIEKCHI pacnpeae/IeHHOI0 YIpaBJIeHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noaroroBku (cnernuanbHOCTh): 27.03.04 YripaB/ieHUe B TEXHHYECKHX CHCTEMAaX
HanpasnenHocts (mpo¢uiib): YnpasiieHne B pOOOTOTeXHHYECKUX CHCTeMax

®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 4

Cemectp: 7

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 34 34 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 W3 HUX B MHTEPAaKTUBHON (hopme 10 10 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auet: 7 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
mpotokot Ne 21 ot «21 » 4 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 27.03.04 YnpaBieHue B TEXHUUECKUX CHCTeMax, yTBepkaeHHoro 20 okTs6ps 2015 rona, paccmotpe-

Ha ¥ YTBEPKJCHA Ha 3aceqaHuM KaQeapsl «  » 20 roma, mpoTtokon No
PazpaboTunk:
K.T.H., foueHT kad. KCVYII B. I1. KoyOunckuit

3aBenyromuii odecrieunBaroien kag.
KCVYII 10. A. lypeirun

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
DKCHepr:

K.T.H., 1oueHT kad. KCYII TYCVYP H. 0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHHUE TTPUHITUIIOB TOCTPOCHUS COBPEMEHHBIX aBTOMATH3MPOBAHHBIX CUCTEM YIIPABICHUS TEX-
HonorudeckuM mporeccoM (ACYTII) u cuctem AuCHETYEPCKOro ympaBieHHs U cOopa JaHHBIX B UX CO-
CTaBe.

1.2. 3agauu AU CHUNINHBI
— CdopmupoBarh y CTyICHTa YETKYIO UEPAPXHUIO CBSA3CH KOTOpas MPHHITa B COBPEMEHHBIX CH-
cremax ACYTII. CamocrosrensHo ctpouth npoekThl B SCADA cucremax: MasterSCADA, WinCC,
InTouch Wonderware.

2. Mecto mucuunimebl B ctpykrype OIIOII
JucuumnimHa «ABTOMaTU3MPOBAHHEIE KOMTILIEKCHI pacrpeieIeHHOTO YIIpaBJICHUS
(b1.B.[IB.10.1) otHOCHUTCS K 670Ky | (BapraTUBHAs 4acTh).
[TpenmecTBYIOMMUMI TUCIMILTHHAME, (QOPMHUPYIOIIUMH HadaJlbHbIE 3HAHMSA, SIBIISIOTCS CIETYIO-
e TUCHUILIMHBL: MH(MOpMaIMOHHBIE TEXHOJIOTHH, TeopHs aBTOMAaTHYECKOTrO yIpaBiieHUs, Berauciu-
TEJIbHBIC MAIIMHBI, CHCTEMBI M CETH, TEXHUYECKHE CPECTBA aBTOMATH3AIMN U YIIPABJICHUSI.
[MocnenyromumMu TUCIUTUTMHAMHE SBISIOTCS: [IpeiuiuioMHast mpakThKa.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— OIIK-7 cnocoOHOCTBIO YUYUTHIBaTh COBPEMEHHBIE TEHJACHIIMM Pa3BUTUS dJIEKTPOHUKH, U3ME-
PUTENBHON U BBIYMCIUTEIBHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTMH B CBOEH MpodeccruoHanbHON
JESTEIILHOCTH;

— TIK-8 roTOBHOCTBIO K BHEJIPEHUIO PE3YJILTATOB Pa3pabOTOK CPEACTB M CUCTEM aBTOMATHU3AIMHI
Y YIIpaBJICHUS B IIPOU3BOACTBO;

— TIK-9 cmocoGHOCTHIO MPOBOIUTH TEXHUYECKOE OCHAIIEHNE PA00YNX MECT M pa3MEIICHHUE TEX -
HOJIOTHUYECKOT0 000pYyA0BaHUS;

— TIK-10 roToBHOCTBIO K y4acTHIO B paboOTax Mo M3rOTOBJIEHUIO, OTIAKE U C/laue B IKCILTyaTa-
IIUIO CUCTEM U CPEJICTB aBTOMATU3ALIUU U YIIPABJICHUS;

B pesynbrare usydeHus IUCHUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh YUTO Takoe JaTYMKH, UCTIOTHUTEIbHbIE MEXaHU3MbI, KOHTpOJIepbl. OCHOBHBIE PUHII -
el aucnierdepckoro ympasieHus. Ctpykrypy ACYTII, kak RTU-layer tak m HMI. Apxutekrypy
SCADA.

—  yMeTb °® JIeTKO opueHTUpoBaThcs B coBpeMeHHBIX ACYTII 1 0cOOEHHOCTHIO WX TIOCTPOSHUS B
Poccum; ¢ co3znaBath nmporpamMMHoe oOecriedenue BepxHero ypoBHs ACYTII B komrmiekce MHCTpYMEH-
tanbHbIX cpeacTB WinCC, InTouch Wonderware; * mpuMeHsITh TIOTy4YE€HHBIE 3HAHUS 1T CAMOCTOSTEIb-
HOTO MPOEKTUPOBAHMSI KOHKYPEHTHO- crtocoOHbIX ACY.

— BJagetrb HaBbikamu cozmanust npoektoB B SCADA. YMeHHEeM HACTPOUTH KOHTPOJUIEPHI HA
npueM u nepenady napopmanuu. OTKanuOpoBaTh JaTYNKU U UCTIOJTHUTEIbHBIE MEXaHU3MBI.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTh JUCHUIUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMILIbI U IIPEJCTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 54 54
Jleknun 20 20
JlaboparopHbie pabOTHI 34 34
W3 HUX B HHTEpaKTHBHOU (opMme 10 10
CamocrosTenbHas paboTa (Bcero) 54 54
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 14 14
[TpopaboTka IEeKIMOHHOTO MaTepralia 8 8
CamocrosaTenbHOE H3ydyeHHe TeM (BOTIPOCOB) 32 32
TEOPETHYECKON 4acTH Kypca

Bcero (0e3 3x3aMeHa) 108 108
OO6mmas Tpy10eMKOCTh 4 108 108
3auetHbie EquHuib 3.0 3.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Paszaennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabimua 5.1 — Paszgens! fUCHUILIMHEBL U BUABI 3aHATHI

% g
S
¥ g - o
& = 2 2 z g
= ) S o L = g
= 8 F f: ) i3
Hazsanus pas3aeiioB JUCHUIIINHBI 5 a 5 o O % 5
= 2 X 50 2 £
s © o9 g2
8" Q A © g =
O o
= 2
@)
7 cemecTp
1 OG30pHBIN aHAIM3 CUCTEM TPOMBIIILICHHOMN 2 4 16 22 OIIK-7
aBTOMaTHU3allHH.
2 CTpyKTypa U IPUHLIMIIBI IOCTPOECHHUS 2 8 24 34 OIIK-7, IIK-10,
OCHOBHEIX oOecneunBaromux gacre ACY. IIK-8, IIK-9
3 ApxuTtektypa 1 (yHKIIHOHUPOBAHHUE CH- 4 0 0 4 OIIK-7, IIK-10,
CTEM JUCTIETYEPCKOTO YIpaBIeHUs U cOopa ITK-8
JTAaHHBIX.
4 O630p texnonorun OPC u ee poib B cucre- 4 8 0 12 OIIK-7, IIK-10,
Max IPOMBIIIICHHON aBTOMAaTU3allHH. [K-8
5 OcoOeHHOCTH POEKTUPOBAHUS, pa3pa- 8 14 14 36 OIIK-7, TIK-10,
00TKM 1 BHepeHus pacnpeneneHHbx ACY. [TK-8, TIK-9
Hroro 3a cemectp 20 34 54 108
Uroro 20 34 54 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 - Cogep:xaHue pa3aesioB IUCHUIUIMH (TI0 JEKIHUSIM)
3 z S
: | i3
ConepxaHue pa3esoB TUCHMILUIMHBI 110 ¥ >
Haspanus pa3ienos AP pas AHcn zF = %
JIEKIASM g g g
X g =
a o 2
= o
7 cemecTp
1 O630pHbIi aHAIN3 CUCTEM AHanu3 COBpEMEHHOTO Pa3BUTHUS TIPO- 2 OIIK-7
MIPOMBIIIEHHON aBTOMAaTU3alHH. MBIIIJIEHHOCTHU U BBIJIEJICHHE OCHOBHBIX
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npeanocbuiok BHeaApenus ACY Ha npen-
npusiTUsax. OCHOBHBIE YaCTH MTPOMBIIII-
JeHHO# cucTembl. OO30pHBINA aHAN3
KOMIIOHEHTOB THUIIOBOM apXUTEKTYpPbI
ACY: u3MepuTeNbHbIE U YIIPABIISIONINE
YCTPOMCTBA, CUCTEMBI YIIPABIICHUS TEX-
HOJIOTUYECKUM MPOIECCOM, CUCTEMBI
yrpaBieHus: GUHAHCOBOH, X035 HCTBEH-
HOM U aIMUHUCTPATUBHOMN JESITEITHHO-
CThIO nipeAnpusTs. DyHKIIMU 1 METOABI
YOpaBIEHUS NPEANPUITHEM TPU TOMOIIH
ACY: BbIZIcTIeHHEe OCHOBHBIX TpeOOBaHUH
npeanpusatuii K ACY, CUCTEMHBIN MOIXO0/
pu npoektupoBanuu ACY.

Htoro

2 CTpyKTypa ¥ IPUHLHUIIBI
MIOCTPOEHUSI OCHOBHBIX
obecrreunBaronux yactei ACY.

00630p, aHanu3, KIacCUPUKAIU U TIPU-
Mepbl KoMTOHEHTOB ACY: » JlaTuuku u
UCIIOJTHUTENbHBIE MEXAHU3MBI. *
KonTposiepsl: ycTpoiicTBa coopa u 00-
pabotku (YCO) undopmammu, mporpam-
MUPYEMBIE JTOTHYECKUE KOHTPOJIEPHI
(IJIK), npombIlIIEHHBIE KOMITBIOTEPHI. ®
[TpoMmbIIITIeHHbIE IIUHBI JISI CUCTEM aB-
tomaruzaiuu. * SCADA-cucrembl AHa-
JIN3 COBPEMEHHOTO COCTOSIHUS MUPOBOTO
peiHKa ACY. AHanmu3 cOCTOSIHMS pbIHKA
ACY B Poccun. OCHOBHBIE 3Tallbl U CTa-
muu co3nganus u BHeApeHus ACY. Ouenka
sKoHOMHUYecKor apdexTuBHOCTH ACY.
Metozpl obecrieueHus T0CTOBEPHOCTH U
coxpaHHOCTH nuHpopmanuu B ACY.

HUroro

OIIK-7,
I1K-9

3 ApxuTtekrypa u (HyHKIMOHUPOBAHHE
CHCTEM JIUCIETYEPCKOTrO YIPaBICHUS
u cOopa JaHHBIX.

Brienenue coBpeMeHHbIX TPeOOBAHUH K
SCADA. CtpykTypHas opraHu3anus
SCADA-cuctem. CpaBHUTENbHBIN aHa-
i3 MupoBbIX npousBoauTeneit SCADA-
akeToB. MeTo/bl MOBBIIIEHNS HAEKHO-
ctu cucteM SCADA.

HUroro

OIIK-7,
I1K-10,
IK-8

4 O630p texnonoruu OPC u ee poib
B CUCTEMAX HpOMBIHIJ'IeHHOfI
aBTOMAaTHU3aIIHH.

Windows nipu noctpoenun SCADA-
cucteM. OCHOBHBIE KOHLIETILIUU MOJIENN
KOMITOHEHTHBIX 00bekTOB (COM) Hasna-
yeHue u ucropus pazsurus COM. Ipe-
MMYILECTBA UCTIOIb30BaHMsI KOMIIOHEH-
toB COM. Unrepodeiicel B COM. Oco-
OEHHOCTH pacHpeeIeHHON MOIeNTn
KOMIOHEHTHBIX 00hekTOB (DCOM).
CyIlHOCTh ¥ Ha3HAYEHHUE TEXHOJIOTUN
BHEJIPEHUS U CBS3bIBAHUS OOBEKTOB /IS
CHCTEM NPOMBIIIJIEHHON aBTOMAaTU3aluN
(OLE for Process Control). ITpuniumnsl
IIOCTPOEHUS, OCHOBHBIE COCTaBHBIE YaCTU

OIIK-7,
[IK-10
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n 0030pHbIi aHanu3 OPC-cepBepoB.

Hroro 4
5 OcobeHHOCTH TPOEKTUPOBAHMUS, Haznauenue u QpyHKIIMU pacnpeencH- 8 [IK-10,
pa3paboTKu ¥ BHEAPCHUS HbIX ACY(PACY). Ocob6enHocTH mo- I1K-9
pacnpeneneHHpIx ACY. ctpoenusi PACY. TpeboBaHMsI K KOMITO-

HEHTaM CHCTEMBI, IPUMEPHI peann3arii.
Kontposmneps! qyst PACY. Ilpaktuueckue
pEKOMEHAAINU TOCTPOEHUSI COBpEMEH-
HbeIX PACY B Poccun.

HUroro 8

Hroro 3a cemectp 20

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUNIIMHAMU
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (MTOCJIETYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBSI3H

Ne paznenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1
o0ecrneurnBaeMbIX JUCHIUTUINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIMHBI

HaumeHoBaHnue qTUCHUIIINH

1 UndopmaninoHHbIe TEXHOIOTUU +
2 Teopwust aBTOMaTU4ECKOIO YIPABIICHHUS +
3 BelyHCIUTENLHBIE MallluHbI, CUCTEMBI U + +
CeTH
4 TexHuueckue cpeAcTBa aBTOMATH3ALUU U n n n
YIIPaBJICHUS
[Tocnenyromue TUCIUITITUHBL
1 IIpennuruiomHast mpakTuka + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX NIPH U3YYE€HHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHUIOB 3aHATHA
npezcTaBiIeHo B Tabnuie 5.4
Ta6muma 5.4 — CooTBETCTBHE KOMIIETCHIIMH W BUJOB 3aHITHH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHTLIH -
HbI

Bunwl 3ansatuit

DOpMBI KOHTPOJIA

Kommerenuuun

Jlexun
JlaGopaTopHbIe pabOTHI
CamocTosTensHas padbora
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OIIK-7 + + + KonTpomnsHnas pabora, OTder mo
naboparopHoii pabote, Ompoc Ha
3aHATUAX, Jnddepennmponan-

HBIN 3a4eT

[TK-8 + + KonTponsHnas pabora, OTder mo
naboparopHoii pabote, Ompoc Ha
3aHATUAX

I1K-9 + + + KonTponsnas pabota, OTder mo

nmaboparopHoii pabote, Ompoc Ha
3aHATUAX, Juddepenumponan-
HBII 3a4eT

[IK-10 + + + Kontponsnas pabora, OTder no
nabopatopHoii pabote, Onpoc Ha
3aHATUAX, Juddepenumponan-
HBIHN 3a4€T

6. UHnTepakTHBHBIE MeTO/ABI U (POPMBI OPraHU3ALUH 00yYeHH
TexHONI0ruM MHTEPAKTUBHOIO O0Y4YEHHUs IPU PasHbIX (PopMax 3aHATHI B yacax MpPUBEJCHBI B Ta-
omune 6.1
Tabmuma 6.1 — TexHoIOTHH HHTEPAKTHBHOTO O0YYCHHUS IPU Pa3HBIX (pOpMax 3aHATHH B yacax

HutepaktuBHbIe Tab0paTopHbIe | MHTEpaKTHBH
Mertozpl P patop p Bcero
3aHATUSA bI€ JIEKIIUU
7 cemecTp
[Ipurnamenue crenuainucToB 4 2
[Ipe3enTanuu ¢ UCMOIBL30BAaHUEM
MHTEPAKTUBHOU JIOCKH C
00CyXIeHHEeM
BeicTymuienue cryzeHTa B poau 2 2
o0yyJarorero
Hroro 3a cemectp: 6 4 10
Hroro 6 4 10
7. JIabopaTopHblie padoThI
HanmenoBanue nabopatopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e 1a00paTOPHBIX padboT
3 =
2 =
Z 25
]
Ha3zBanus pa3zuenos HanmenoBanue 1ab0paTtopHbIX padoT - &5
S 2 S
> o =
a Q2
= S
7 cemecTp
1 OG30pHEIH aHATTN3 CUCTEM MasterSCADA cTpykTypa, OpueHTaIus 4 OIIK-7
IPOMBIIIUIEHHOM aBTOMaTH3aI1H. Viroro 4
2 CTpyKTypa ¥ IPUHIHUIIBI MasterSCADA - HHCTpYMEHTBI TUHAMU- 4 OIIK-7,
IOCTPOECHUS OCHOBHBIX K1 [IK-8
obecneunpatomux vacreit ACY. SemiLOGIC — IIJIK s3bIk, HacTpoiika 4
Hroro
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4 0630p TexHonorun OPC u ee ponp | Hactpoiika 06bekToB MasterSCADA 4 OIIK-7,
B CUCTEMAax IPOMBIIIIEHHON MasterSCADA Teru 1 amiapmer 4 IK-8
aBTOMAaTH3AIIHH.

Hroro 8
5 OcoOeHHOCTH MPOEKTUPOBAHUS, MasterSCADA- Muemocxema 4 [TK-10,
paspaboTxu u BHefE)ggﬂﬁ InTouch WonderWare - ”HCTpyMEHTEI 2 19_IK'8’ TIK-
PACHpPE/CIICHHBIX : rpaduKy U pacmoIoKeHUs

InTouch WonderWare - uHCTpyMEHTHI, 2

JUHAMHKA

WinCC - uHCTpyMeHTHI rpaduKu U pac- 2

IOJIO’KEHHE

WinCC - UHCTpYMEHTbI, TUHAMHUKA 4

Hroro 14
Hroro 3a cemectp 34

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
He npenycmorpeno PYII

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH TPEICTaBICHbI B

tabmuue 9.1.
Tabauna 9.1 - Buasl caMoCTOSTENBHOM PaOd0ThI, TPYIOEMKOCTh U (POPMUPYEMBIE KOMITETCHIIUH
3 i
3 = =
) O =
Bunael camocrosTensHON = > 0
HasBanwus paznenon Z 7 = DopMbI KOHTPOJIS
paboThI 2 g 2
X g =
2 o 2
= S
7 cemecTp
1 O630pHbIit aHaNN3 CamocTosTenbHOE U3yye- 16 |OIIK-7 KonTpospHas pabora,
CUCTEM IIPOMBIIIJICHHON | HUE TeM (BOIIPOCOB) TEOpe- Omnpoc Ha 3aHATUSIX
aBTOMATH3AIIHH. TUYECKOM YacTu Kypca
Hroro 16
2 Crpyktypa 1 npuHuuIsl | CaMOCTOSATENBHOE U3yYe- 16 |OIIK-7, |KontponbHas pabota,
MOCTPOEHHSI OCHOBHBIX HHE TeM (BOIIPOCOB) TEOpe- [IK-10, Onpoc Ha 3aHatusax, Ot-
00eCIevnBaOIINX YaCTeH | THUECKOW YacTH Kypca [IK-9 4eT 1o J1JabopaTopHOil pa-
ACY. [TpopaboTka TeKIHOHHOTO 8 Gore
MaTepuana
Hroro 24
5 OcobeHHOCTH OdopmiteHre 0TIETOB 1O 14 |OIIK-7, |duddepeHinpoBaHHBIHI
IPOEKTUPOBaHUS, nabopaTopHBIM paboTam IIK-10, |3auer, OTuet mo nabopa-
pa3pabOTKH ¥ BHEAPCHUS Hroro 14 I1K-9 TOpHOU paboTe
pactipenenenubix ACY.
Hroro 3a cemectp 54
Hroro 54

9.1. TeMbI 17151 CAMOCTOSATEJILHOI0 M3y4eHHsI TEOPETHYECKOH YaCcTH Kypca
1. Knaccudukanus AaTYMKOB 10 TUITY CBSI3U C BBIIIECTOSIIUM YPOBHEM B CUCTEME aBTOMAaTu3a-

1005051

2. «HMuTennextyaabHbIA AAaTYUKY, QYHKIUU U pelIaeMble 3a/1a4u.
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3.
4.
3.

[TpuBecTH OIOK-CXeMy TUIIOBOTO KOHTPOJIIEPA, C ONMCAHUEM €ro paboThI.
Haznauenue 61oka BBoga-BbiBos1a U3 GJI0K-CXEMbI TUIIOBOTO KOHTPOJLIEPA. C MPUMEPAMH.
[IpuBecT nNpenMyIEecTBa HCIIOJIB30BAaHUS B CHCTEMax aBTOMAaTU3ALMK IPOMBIIIJIEHHBIX

KOMITbIOTEPOB 110 cpaBHeHwuto ¢ [TJIK.

6.
7.
8.
9.
10.

—

1.

[lepeuncnuTh KpUTEPUU BHIOOPA MPOMBIIIJICHHON IIHHBI.

[TpuBenute xakue GpyHkiuu BeimoaHsseT SCADA-cuctemMs ?

[TpuBecTu ONOK-cXeMy B3aUMOAEHCTBHS KOMIIOHEHTOB THIIOBOH SCADA-cucTeMbl
[lepeuncnure KpUTEpUH MPHU BHIOOPE CUCTEMBI YIIPABICHUS.

OynkmoHanbHble BO3MOXHOCTH SCADA - cuctem B ACYTII

9.2. Bonnpocsl Ha NPOPadOTKY JIEKIHOHHOI'0 MaTepHaJia
OcHoBHas 3a/1a4a YpOBHS JaTYNKOB U UCIIOJHUTEIHHBIX MexaHU3MOB B cucteme ACY TII
OcHoBHOE HazHaueHue KoHTposuiepoB B cuctemax ACYTIIL.
[Tepeuncnuth ocHOBHBIE 3aaun KOHTposuiepa B cuctemax ACYTII.

9.3. Tembl J1a0OPATOPHBIX PadOT
Brinenute npeumymiectsa coppeMeHHbIXx APM Ha ocHoBe IIK, B cpaBHEeHuu c paHee cyue-

crBoBaBmInMHu APM Ha 0CHOBE MHEMOIIIMTOB U IIYJIbTOB YIIPABJICHUA.

2.

[IpencraBbTe PYHKIIMOHATBHYIO CXeMY THIOBOTO KOoHTpoyuiepa B cuctemax ACYTII, u onu-

muTe GYHKIIMU U 33]1a491 KKI0TO €ro OJI0Ka.

3.

[IpencraBeTe ¢GyHKIMOHATBHYIO cxemy THIOBOH SCADA-cucrembr ACYTII , u onwmmute

(bYHKHI/II/I 1 3aJJa4u COCTaBJIAIOIIHUX €€ JacTeH.

4.
3.

[IpuBenuTe NpUYMHBI OBBILLIEHUS CIIPOCA HA aBTOMAaTU3aLMIO B KOHIIE XX Beka.
IlepeuncinTe ypOBHHA CHCTEMBI aBTOMAaTU3aLMM B MOPSAKE UX BO3PACTAHUSA OT TEXHOJIOIHYE-

CKOT0 TIpoLiecca J0 MPEIIPHSTHSL.

6.

HpI/IBeCTI/I TpU OTIIMYHUTCIBHBIC OCOOEHHOCTH CHUCTEM aBTOMaTHU3allku OT O(l)I/ICHBIX KOMIIBIO -

TCPHBIX CUCTCM.

7.

APM naznauenue u pynkumnn, OcHoBHas 3a1a4a APMos.

10. KypcoBasi pa6oTta (IIpoeKT)

He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€MOCTH CTYA€HTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — baniapHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcuManbHbIN MaxkcumMalbHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
HuddeperunpoBaHHbIi 30 30
3a4eT
KonTponbHas paboTa 5 5 10
Onpoc Ha 3aHATUSX 5 5 10
OtyeT no nabopaTopHOM 10 15 25 50
pabote
Hroro makcumym 3a nepu- 15 20 65 100
on
Hapacratomum urorom 15 35 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
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Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.
Tabmuma 11. 3 — [lepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAMYeCKOEe 1 MH(OPMALIMOHHOE 0OOecneyeHne TUCUMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Kanrun B. B., Koznos B. H. AnnaparHeie u nporpaMMHble CpPeICTBa CUCTEM YIIPaBICHUS.
[TpoMmbIlITIEHHBIE CETH M KOHTPOJUIEPHI: yueOHoe nocobue st By30B. - M. : BUHOM. JlaGopartopust 3Ha-
Huil, 2012. - 419 c. (Hannuue B 6ubanotexe TYCVYP - 10 3k3.)
2. Kanrun B.B., Kosnos B.H. AnnaparHsle ¥ IporpaMMHBIE CPEICTBA CHUCTEM YIIPABJICHHUS.
[TpoMblIllIeHHBIE CETH U KOHTpojepsl: YuebHoe nocobue - M. BUHOM. JlaGopartopus 3uanwuii, 2010. -
418 c. (manuuue B 6ubmmoreke TYCVYP - 4 3k3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. Pamonopt D.5. AHanu3 U CUHTE3 CUCTEM aBTOMATUYECKOrO YIPABIEHUS C paclpeaeIeHHbIMU
napaMmerpamu : ydebHoe nocobue amus By3oB - M. : Beicmas mikona, 2005. - 291 c. (manuune B Oubnuore-
ke TYCVYP - 20 5k3.)

2. Ilerpos B.H. Mudopmanronnsie cuctemsl : YueOHUK A By30B - CII6. : TTutep, 2002. - 688
c. (manmnumue B 6ubmotexe TYCVYP - 24 7k3.)

3. Kpacnocensckuit H. U., Boponnos 0. A., Annak M. A. ABTOMaTU3UPOBAaHHBIE CUCTEMBI
ynpaieHus B cBsi3u. - M.: Paano u cBsi3p, 1988. - 271 c. (Hanuuue B 6ubanorexke TYCVYP - 7 5k3.)

4. Kypuan: IlpombinuienHsle ACY U KOHTpOJJIEPBl: HAyYHO-TEXHUYECKHH MPOU3BOICTBEHHBIN
xypran/ OO0 "CATEI'E" (M.), HAYUTEXJIMTU3AAT (M.). - M. : Hayureximtuzaar. - ISSN 1561-
1531. —2002-2011 (manuuue B 6ubmotexke TYCVYP - 1 3k3.)

5. Xypnai: MexarpoHuka, aBTOMAaTH3allMsl, YIPABJICHHE : TEOPETHYECKUU U TNPUKIATHOU
Hay4yHO-TeXHHUYecKuil xypHai. - M. : HoBble TexHonmoruu. - ISSN 1684-6427. — 2002-2011r (Hanuuue B
oubmmoreke TYCVYP - 1 3x3.)

6. PoxnectBenckuii /I.A. ABTOMaTM3MPOBAaHHbIE KOMIUIEKCHI PACHPENEICHHOTO YIpPAaBICHHUS.
Yuaebnoe nocodue./TYCYP - Tomck: TMIIJIO, 2002. - 124 ¢. (mamuume B 6ubmmoreke TYCVYP - 23 3k3.)

7. TIlapp 3. IlporpammupyemMbie KOHTpOJUIEpPBL. PyKoBOACTBO 171 MHXKEHepa : nep. ¢ aunL. b. U.
Komnbuios. - IlepeBoa 3-ro anri. uza. - M. : BUHOM. Jlaboparopus 3nanuii, 2007. — 516 c. (Hanuuue B
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ouommoreke TYCVYP - 1 3k3.)
12.3 YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. PoxnectBeHckuit [[.A. ABTOMaTM3UPOBAHHBIE KOMIUIEKCHI PACIpPEICICHHOTO YNpaBICHUS :
Yue6Hoe nocodue, TYCVYP, kapenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (JlabopaTopusie paboTsI 1-
8 cTp. 28-147, CamocTosaTensHas padora ctp. 148-172) (manmmuune B 6udimoteke TYCVYP - 35 ax3.)

12.3.2 YuyeOHO-MeTOAMYECKHUE MOCOOHS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeTOqMUeCKne MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpPHOM paboThl 0Oyyaromumxcs
U3 4YHCca WUHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS WHPOPMALIUH.

JLst i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMHM ONIOPHO-/ABUIaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrneyeHue

1. www.google.com

2. www.ya.ru

3. ru.wikipedia.org

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHrue U CHUNINHbI
13.1. O6mue TpedOBaHNS K MATePHATbHO-TEXHUYECKOMY O0ecre4eHU 0 TN CHUTITHHbI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISI M IPOMEXKYTOUHOM aTTecTallui UCIOJIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbto. MMeroTes
HaIJIHbIE TOCOOMS B BHJIE NMPE3EHTALMH 10 JEKIMOHHBIM pa3aenaM AucuuiuinHbl. SmartBoard -1 mr.,
[Tpoexkrop LG-DLP-130 - 1.

13.1.2. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX padoT

st mpoBeieHusT Ta0OPATOPHBIX 3aHATHH HUCIOJIB3yeTCs Y4eOHO-HCCIIeNOBATEIbCKAS BBIYMCIIHU-
TeJbHas JJabopaTopusi, pactojoxkeHHas 1o aapecy 634034, Tomckas obmacts, . Tomck, Bepmauna yimm-
na, A. 74, 4 srax, ayn. 330. CocraB obopynoBanusi: YuyeOnas mebenb, Jkpan SmartBoard — 1 miT.;
Mynstumenuiinbiii mpoektop LG — 1 mr.; Kommbrotepbl kiacca He Hmke Intel Pentium G3220
(3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokornosocHbIM ocTynoM B Internet, ¢ monutopamu tuna LG
17" — 9 mr.; Wcnonb3yercs JUIEH3MOHHOE MPOrpaMMHOE OOECIeYeHHE, MAaKEThl BEPCUEH HE HIDKE:
Microsoft Windows XP Professional with SP3 ¢ KommbroTepHbie UMUTATOPBI POOOTA U COOPOYHOM CHCTE-
Mbl, 3D mMozaenu y3noB. ¢« Ctenp 8 (2 1mIT.) A U3y4eHUs U MPOrpaMMHUPOBAHMSI IPOMBIIIJICHHBIX KOHTPOJI-
nepoB CocraB: 2 komruiekta koHTposuiepoB MOSCAD (marepunckas iata 3CPU+5 /0 MOSCAD, wuc-
TOYHHUK MUTaHUS, aKKyMyJIsITopHas 6atapes, moxyiabs MOSCAD 60DI cyxoii konTakt, Moayas MOSCAD
8 Al 4-20mA, monyns MOSCAD 4 AO, monyns MOSCAD 16 DO, Buytpennsisa mara ETHERNET
PIGGYBACK MOSCAD, Baytpennsis miata paguomoaem FSK, 2400 BPS MOSCAD, npeoGpazoBareinb
MOXA 5120, pamuoctanmust Motorola GM340), APM nporpammucra MOSCAD (cuctema mporpam-
MupoBaHusi KoHTposuiepoB ToolBox), APM omnepatopa (SCADA — cucrema InTouch Development with
I/O).

13.1.3. MaTepuaJbHO-TeXHUYECKOe 0O0ecnedeHue I CaMOCTOATEIbHOH padoThl
st caMocTosITeNbHON pabOThI UCTIONIb3yeTCs yueOHasi ayauTopus (KOMITBIOTEPHBIN Kilacc), pac-
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nojoxxeHHas 1o aapecy 634034, r. Tomck, yn. Bepmmauna, 74, 1 stax, aya. 100. CoctaB o0opynoBaHus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMITbIO -
tepel noakmoueHbl k ceth MHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS

OcBoenue nucuuruivHbl guamMu ¢ OB3 ocymecTBIseTcs: ¢ UCMOJIb30BAaHUEM CPEACTB 0OydeHUS
00IIIEro U CIEIUAIbHOIO Ha3HAUCHUS.

[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHIIU-
BaIOIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JAPYIHUX TEXHUYCCKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHGOPMAIIMK B TOCTYIHBIX (hopMax ISl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJIBHOM CHUCTe-
MbI OOYYCHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKITMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00yd4arOTCs CTYACHTHI C HapYIIEHUEM CiyXa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOM JOCKOU, MYJIbTUMEIUHUHON CUCTEMOM.

[Tpu 0OyueHHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH IMOMOIIH BUICOYBEIMYUTENCH 711 yIAJICHHOTO ITPOCMOTPA.

[Ipu 0OyueHHM CTYIECHTOB ¢ HAPYUICHUSIMH ONOPHO-IBUIaTEJbHOI0 ANNAPATA UCIOJIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMKM MU JPyrue TEXHUYECKHUE CPEICTBA INpHUEMa/TIepeaadn
yaeOHOM WH(pOpMAIMU B JOCTYIMHBIX (opMax i CTYICHTOB C HApPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIBHOM CHUCTeMbl 0OYUEHUS VIS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOOBaHus K GOHY OLIEHOYHBIX CPE/ICTB M MeTOAMYECKHEe PeKOMEeHAalluH
@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIE 3a/laHMs, UCIIOJIb3yeMbIe JUIsl OLIEHKU chop-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUIIMHON KOMIIETCHIUHI IpU MPOBEACHUMU TEKYLIEH,
NPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBE/IEH B IPUIIOKEHUN K paboyell mporpaMme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMJIHOCTBIO HpeIIYCMOTpeHI)I JOINIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Ta6imnua 14 — JlonoJiHUTEJIbHBIE CPEICTBA OIEHMBAHMS IJIsI CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buasl 7onoaHUTENBHBIX OIEHOYHBIX q)OpMBI KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CPENCTB pe3yabTaToOB 00yUEHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymenussmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC IO TEPMHUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOAAMHM, UCXOJISI U3 COCTOSIHUS
MOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas GopMa IpeqoCcTaBlIeHUs 3aIlaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:
- B Ie4aTHOU (hopme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpUBaeTCsl JOCTYIHas (hopMa MpeaoCTaBICHUS] OTBETOB Ha 3a-
JaHWA, @ UMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS PE3yAbTATOB OOYUEHHs] MHBAIMJOB IO JUCLHILIMHE MPeIycMaTpUBaeT
npenocTaBieHue nHGopmarmu B hopMax, alanTHPOBAHHBIX K OTPAaHHUYSHHUSM UX 3I0POBbSI H BOCTIPUSTHS
UHpOpMaLUH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEoOX0aMMOCTH A1l OOYYAIOIIMXCS C MHBAIMAHOCTHIO MPOIEypa OLCHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
ABTOMATH3HPOBAHHBIC KOMILIEKCHI PACIPENEJICHHOI0 YIIPaBJIeHHUS

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBienue noarotoBku (crnernuanbHOCTh): 27.03.04 YripaB/jieHHe B TEXHHYECKHX CHCTEMAaX
Hamnpasnennocts (poduis): YnpaBieHue B pOGOTOTEXHMYECKHX CHCTEMAX

®opma 0OyueHus: OUHast

QakynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnbIOTEPHBIX CHCTEM B YNIPABJIEHUH U MPOEKTHPOBAHUH
Kypc: 4

Cemectp: 7

YueOnslii 1an Habopa 2017 roga

Pa3zpaboTunk:
— K.T.H., noueHnTt kad. KCVII B. I1. Koyounckuit

3auet: 7 cemecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon dopMynupoBKa KOMIIETEHIIUU Oranbl GOpPMUPOBAHUS KOMITETEHITUI
TIK-10 TOTOBHOCTBIO K YYaCTHIO B paboTax 1o u3rotos- | Jlomwken 3HaTh UTO Takoe JaTIYUKH, UCIIOJ-
JICHUI0, OTJIAJIKE U CAaue B HKCIUTYaTallMI0 CH- | HUTEJIbHBIE MEXaHU3MbI, KOHTPOJLJIEPHI.
CTEM U CPEJICTB aBTOMATHU3aIuH U yripaBieHuss | OCHOBHBIC IPUHITUIIBI TUCTIETYEPCKOTO
TIK-9 CIIOCOOHOCTHIO MPOBOAUTH TEXHUYECKOE OCHA- }I’{Hp aBIHGHHﬁ' Cm}yﬁ\jﬁ’piACYTH’ KaK
nieHue pabovunx MeCT U pa3MelIeHne TEXHOIIO- S CI AL ]—)axler Tak i - APXUTCKTYPY
THYECKOT0 000PYI0BaHHS ”
JloJKeH yMeTh ® JIETKO OpPUCHTUPOBATHCS B
TIK-8 TOTOBHOCTBIO K BHEJPEHHIO PE3Y/IbTATOB Paspa- | coppemenHbx ACYTII 1 0COGEHHOCTHIO
00TOK CpCACTB U CUCTEM aBTOMATHU3allUH U UX MIOCTPOCHHUS B POCCI/II/I; * CO3/1aBaTh MPO-
YHOPaBICHHUA B IIPOU3BOICTBO rpaMMHOE 00ecIieueHUe BEPXHETO YPOBHS
OIIK-7 CIIOCOGHOCTHIO yunTEIBaTh coBpeMennble TeH- | ACYTII B KOMILIEKCe HHCTPYMEHTAIBHBIX

JEHIVH Pa3BUTUS MIEKTPOHUKH, U3MEPUTEIIb-
HOW M BBIYHCIIMTEIBHON TEXHUKH, HH(OpMAIIH-
OHHBIX TEXHOJIOTHI B CBOEH MpodhecCHoHalIb-
HOU eATEILHOCTHU

cpenctBe WinCC, InTouch Wonderware; ¢
MPUMEHSTD MOJIyYeHHbIE 3HAHUS JIJIsl CAMO-
CTOATEILHOTO MPOEKTUPOBAHHUS KOHKY-
peHTHO- crtocoOHBIX ACY.;

JlomxeH Bnagaeth HaBbikamMu co3aaHust
npoekToB B SCADA. YMeHuem HacTpouTh
KOHTPOJUIEPHI HA NIPUEM U TIepeiady UH-
dbopmarun. OTkanubpoBaTh JaTYUKU U HC-
MOJIHUTENbHBIE MEXaHU3MBI.;

OO01re XapakTepUCTHKHU MOKa3aTelned u KpUTEepHeB
NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Talax

Tlokazarenu u
KpUTEpUU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJICIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN

3HaeT (aKThl, IPUHIINIIBI,

O06namaer quamna3oHOM

beper oTBETCTBEHHOCTSH 3a

YPOBEHB) IpOLIECCHI, OOIIME MOHSA- | TPAKTUUECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4d B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMbIX JUIsS PEIICHHs | CIICJOBaHUM, IPUCIIOCA0-
MO oOmacTu OIIpEICIEHHBIX IPOOJIEM B | TMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-

HO (TIOPOTOBBIH IIUMH 3HAHUSAMHU YMEHHSMH, TpeOyeMbIMH | OIMIOICHUN

YPOBEHB) TS BBITIOJTHEHUS! TIPOCTHIX

3a1a4
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CUCTEM U CPCACTB aBTOMATHU3allUN U YIIPABJICHUA.

2 Peann3anua KOMIEeTEeHIINH

2.1 Komnerennus ITK-10
[TK-10: roTOBHOCTBIO K y4acTHIO B pabOTax MO0 U3rOTOBJICHHIO, OTJIAJKE U Claue B SKCILIyaTalllio

s popmupoBaHus KOMIIETEHIMH HEOOXOUMO OCYIIECTBUTH P/l 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI M MCIOJIb3yEMbIE CPEICTBA OLCHUBAHMS IpEN-
CTaBJIeHbI B Ta0nuLe 3.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Tabmuma 3 — Dramsl

Cocrasn

3HaTh

YMmeTb

Bnanets

CopepxaHue 3Ta-
II0B

3JIEMEHTBI U yCTPONCTBA
CUCTEM YIIPABIICHUS

HACTPOUTH Kak mnepude-
puitHoe 000pyI0BaHNUs TaK
KOHTpoJepsl 1 APMb1
OIIepaToOpoOB

SHAaHUAMHU AJITOPUTMOB aB-
TOMATUYCCKOI'o 1 aBTOMa-
TU3UPOBAHHOTI'O YIIpaBJIC-
HUA TEXHOJIOTHYCCKUX
mponeccoB

Bunnl zanstui

* HWHTepaxkTuBHBIE 1a00-
paTopHbIE 3aHSITHUS;

* lHTEepaKkTUBHBIC JIEK-

1M,

 JlaGoparopusle pabo-

THI;

* Jlexuuu;

* CamocrosTenbHas pa-
oora;

* HMHTepakTuBHbIE 1a00-
paTopHbIE 3aHATHUSA;

* llHTEepaKkTUBHBIC JIEK-

L1H;

* JlaboparopHsle pabo-

TBI;

* Jlekumuu;

* CamocTosiTenbHas pa-
0oTa;

* HuTepaxkTuBHBIE J1a00-
paTOpHBIC 3aHSATHUS;

* JlaboparopHbie pabo-
THI;

* CamocrosTenpHas pa-
oora;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* KonrponwsHas pabora;
* Oruer no 1aboparop-
HOM paborTe;

* Omnpoc Ha 3aHATHSX;
* JludpdepeHurpoBan-
HBIH 3aYeT;

* 3auer;

» KoHntponbHas pabora;
* Otuet no nabopatop-
HOM paborTe;

* Omnpoc Ha 3aHATHSIX;
» JluddepenuupoBan-
HBIH 3a4eT;

* 3auer;

* Ortuer no nabopatop-
HOi pabore;

* JTudpdepenuuponan-
HBIM 3a4€ET;

* 3aver;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B Ta-

onure 4.
Tabmuma 4 — Iloka3arenu U KpUTEPHH OIICHUBAHMS KOMITIETCHITMU HA dTanax

Cocras 3HaTh Ymers Bnaners
OTIn4HO * METONUKHU OTJIAJIKU U * TOJIyYUTh U Pa300paTh | * BEKTOPHBIMHU ypaBHE-

(BBICOKUI YPOBEHbD)

BBCJICHUSA B 3KCIIIIyaTa-
LU0 CJIIOKHBIX 3JICKTPO-
MECXaHHYCCKUX CUCTEM,

JIIHHBIE TTOJIy4YE€HHBIE 110
pas3HbIM HHTepdelicam Ha
MHEMOCXEMY TE€XHOJIOTU-
YeCKOro mpoliiecca;

HUSIMHM JUISL YTIPABIICHUS
CJIO’KHBIMH TEXHOJIOTHYe-
CKMMH YCTpPOMCTBaMU
W/WIK TIpoLieccaMy;

Xoporo (0a30BbIN

* IIPUHLHUIBI yIIPaBIIe-

¢ TIOAKJIIOYUTH K

* METOJIUKOW KyCOYHO-

0 (IOpOroBbIN

U paboThI 2JIEKTpOMEXa-

noroBomy uHTEpdeiicy

YPOBEHB) HUS TPAH3UCTOPHBIMU KOHTPOJUIEPY KaK aHallo- | JIMHEHHOH anmpoKcuMa-
npeoOpa3oBaTeNs MU UC- | TOBBIC TaK U TUPPOBHIE IIUH JI7IS1 KCTIOJTh30BAHUS
MOJIB3YIONIMX IUPOTHO- | YCTPOMCTBA JJIS IEPBUY- | JIMHEWHBIX 3aKOHOB
HUMITYJIbCHYIO MOIYJISI- HOTO cOOpa 1 00paOdOTKU | YIPaBICHHUS,
1uto s 3 HEKTHBHOM nH(DOpMAITUH O TEXHOJIO-
paboThI, HATTPUMED, THYECKOM IPOIIECCE;
ACHXPOHHBIX JBHTa-
TeJeit;

VYIOBIETBOPUTENBH | ® TPUHIUITEI U3MEPSHUN | * TIOAKIIOYUTH 110 aHa- * ¥ yMETh IPUMCHHUTH

npuHuunel [TAJ1 perynu-
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YPOBEHb)

HHUYCCKHX CUCTEM,

JATYUKU U U3MEPUTEIb-
HbIE YCTPOWCTBA;

POBaHMA;

Tabmuna 5 — Dramsl

2.2 Komnerennus I1K-9

[TK-9: crnocoOHOCThIO MPOBOAUTH TEXHUUECKOE OCHAIIIEHHE PaboYrX MECT U pa3MeIIeHNuEe TEXHO-
JIOTUYECKOTr0 000PY/I0BaHHSL.

st opMupoBaHHST KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTambl (HOPMUPOBAHUS
KOMITETEHIH, TPUMEHSIEMbIE ISl STOTO BUABI 3aHATHI U HCMOIb3yeMbI€ CPEJICTBA OLCHUBAHHS IpeN-
CTaBJICHBI B TAOIHUIIE 5.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OILICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
II0B

ApXHUTEKTYpY BBIYHCIIH-
TeNbHBIX cucTeM. Croco-
OBI CONPSKCHHS
YCTPOWCTB I10 ITOCJIEI0BA-
TETLHOMY M TIapaJuIeIbHO-
My uHTepdeiicy. Metosp
Y CPEICTBA U3MEPEHHUS
(U3NYECKUX BETUYHH.

Bri6uparth koH(HUTyparmio
[I9BM. Hacrpausatb
JpaliBepa ycTponcTB. BbI-
Ouparh KOHPUTYpAIHIO
SCADA cucremsl.

Hasbikamu npodeccuo-
HaJLHOTO MCIIOJb30BAHMS
[I9BM u onepaimoHHbIX
cucrteM. Merogamu orpe-
JieJIeHUs] HEMCTPAaBHOCTEM
nepudepuitnoro 060pyI0-
BaHUS IO MOCJIEI0BATEINb-
HOMY, TapaJJIEIbHOMY U
Ethernet untepdeticy.

Bunwl 3ansatui

* HWHrepakTuBHBIE J1a00-
paTopHbIE 3aHATHS;

* lHTepakTUBHBIC JIEK-

1H;

» JlabGopaTtopHsbie pabo-

THI,

o Jlexnuwm;

* CamocrosTenbHas pa-
ooTa;

* HMHTepakTuBHbIE 1a00-
paTopHbIe 3aHATHS;

* lHTepakTUBHBIC JIEK-

L1H;

» JlabGopaTtopHbie pabo-

THI,

* Jlekumu;

» CamocTosiTeNnbHas pa-
0oTa;

* HurepakTuBHBIE 1200~
paTopHbIC 3aHSITHS;

* JlaboparopHbie pabo-
TBI;

* CamocrosTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KouTponpsHas padoTa;
* Oruer 1o 1aboparop-
HOU pabore;

* Ompoc Ha 3aHATUSX;
* JTuddepenuponan-
HBIH 3aYeT;

» KoHntponbHas pabora;
* Ortuert no nabopatop-
HOM1 pabore;

* Ompoc Ha 3aHATHSAX;
e JludpdepenuupoBan-
HBIH 3a4eT;

* Ortuer no naboparop-
HOM pabore;

* JTuddepennmponan-
HBIN 3a4ET;

e 3auer;

e 3auer; * 3auer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omune 6.
Ta6muia 6 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Coctas 3HaTh YmeTh Bnagers
Omimyno * Kak HacTpouTb cuUCTE- | * B 3aBUCHUMOCTHU OT U3- | * HaBBIKAMU HACTPOMKHU

(BBICOKUI YPOBEHbD)

MY TICEBJIO PEaJbHOTO
BpPEMEHH B CUCTEMY pa-
0O0TaKOIIYIO 110 CTaHJap-
Ty QNX.;

* Omnuue Ha ypOBHE
MIPOTOKOJIOB PA3JIMYHBIX
BHEITHUX UHTep(DencoB.;
* HeckonbKo METO/I0B
U3MepeHHe OHOIN Qpu3u-
YEeCKOM BEIIMYUHEI,

MepsIEMBIX U yIIpaBJIsie-
MBIX (pU3HUECKUX Be-
JIMYMH BbIOpaTh BBIYKC-
JUTEIBbHYIO TEXHUKY VIS
MOHTKHUKOB, CJIECape
KUIInA, otnenos ACY.;
* HalTH HEHUCIIPABHOCTH
Ha ypOBHE MIPOTOKOJIA CO-
eMHeHUs nepudepuitHo-
IO yCTPOMCTBA.;

KOH(UTYPAITMOHHBIX
daiino B UNIX cucre-
Max.;

* METOJaMH ITOJIKITFOYe-
HUSI TSI HACTPOWKH 000-
PYZIOBaHUS TIO TIOCIE0-
BaTeJIbHOMY M Mapal-
JeNbHOMY UHTEpQENCY.;
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HampuMep, TeMIepary-
pBL;

* TIPEUIOKUTH PA3IIHY-
HbIC KOH(PUTYpAIIH
SCADA-cucrtemsbl s
Pa3HBIX CTPYKTYPHBIX
MOAPAa3ACICHUN. ;

Xoporio (6a30BbIi

* ApXurekrypy

* BBIOpaTh hopm (hakTop

* HaBBIKaMU paboTHI C

pHUpOBaTh JpaiiBepa BHY-
TPEHHUX U epuQepuii-
HBIX YCTPOWCTB;

* KaK HacTPOWUTH CHUEP
RS232 nopra;

* TPOCMOTPETH JAHHBIC
npuxozgsmue no COM
HopTY.;

* BBIOpaTh KOH(DUTYpA-
uto SCADA-cucremsl
10 KPUTEPHIO(Ietiie-
BU3HBI JIN0O (DYyHKITHO-
HaJbHOCTH);

YPOBEHb) Windows NT mogoOHBIX | y THIT KOpITyca B 3aBUCH- | peecTpoMm B Windows.;
OTIEPAIIMOHHBIX CUCTEM.; | MOCTH OT TEXHOJOTHYe- | ® MEeTOJaMH HCIIpaBiie-
* Yem oTimuaeTcs Ha CKOT0 IpoIiecca.; HUST HEUCTIPABHOCTEH 110
YpOBHE CUTHAJIOB OT- * NIPOCMOTPETh IAHHBIE | TOCIeA0BaTENILHOMY HH-
nuaus npotokona RS232 | mpuxomsmue o Bcem re- | tepdeiicy(RS232,
oT RS485.; pudepuiinbiv uatepdeii- | RS485, USB);
* Ilouemy nsmepenue caMm.;
(UBUYECKUX BEITUYUH * BriOpatb onTuMans-
HE0OXOMMO IPOBOJIUTh | HYIO KOH(QUTYPALIHIO
npu pa3ianulbix Tokax 1 | SCADA-cucremsl 1o
HaANPSDKEHUSX; KPUTEPHUIO JICIICBU3HBL.;
VYnosnerBoputensH | ¢ Kak ycTaHOBHTH * BbIOpaTh hopm daktop | ¢ padoroit [IDBM nHa
0 (IIOpOroBeIi Windows nomo6nyro OC | TI9BM ms 3amau CpeIHEeM YPOBHE.;
YPOBEHb) U nipaBuwiIbHO ckoHpury- | ACYTIL; * METOJIaMH MCITpaBJie-

HHUA HCUCIIPABHOCTH I10
MMOCJICA0BATCIIbHOMY HH-

Tepdeiicy.;

Tabmuna 7 — Drarnsl

2.3 Komnerennus ITK-8

[TK-8: roTOBHOCTBIO K BHEIPEHUIO PE3YJILTATOB Pa3pabOTOK CPEICTB U CUCTEM aBTOMATU3AIMH U
yIpaBiIeHUs B MPOU3BOJICTBO.

st opmMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHIUH, TPUMEHSEMbIE ISl STOTO BUABI 3aHATHI U HCIOIb3yeMbI€ CPEJICTBA OLCHUBAHHS Ipe.-
CTaBJIEHBI B TaOUIIE 7.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OILICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

Copeprxanue dTa-
OB

METOAUKAMH TPOEKTUPO-
Banusa ACYTII

pa3zeauTh Ha ATarbl PO-
1[ecchl pa3paboTKu, BHE-
JPEHHE U BBEACHHUE B IKC-
mryarauuio ACYTIIL

METOMKAMH MPOEKTUPO-
Bauusa ACYTII

Bunwl 3austuit

* UurepaxkTuBHBIE 1a00-
paTopHbIe 3aHATHS;

* lHTepaKkTUBHBIC JIEK-

LUH;

» JlaGopaTtopHsie pabo-

THI,

e Jlekuuu;

* CamocTosTenbHas pa-
oora;

* HutepaktuBHbIe 1a00-
paTopHbIe 3aHATHS;

* lHTepakTUBHBIC JIEK-

LUH;

» JlabopaTtopHbie pabo-

THI,

» Jlexumuy;

* CamocTosiTenbpHas pa-
oora;

* lHTepakTUBHBIC 1a00-
paTOpHbIC 3aHATHUS;

* JlaboparopHbie pabo-
THI;

* CamocTrosTenbHas pa-
oora;

Hcnonb3yembie

* KonrtponpHas pabora;

* KoHTposnbHas pabora;

* Oruer no 1aboparop-
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cpenctBa orienuBa- | ¢ OTt4er mo aboparop- * OrtueTt no Jaboparop- HOM pabore;
HUS HOH pa0ore; HOH pa0ore; * 3auer;
* Omnpoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHSIX;
¢ 3auer; * 3auer;
dopMynTMpoOBKa MOKa3aTeie U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
onmize 8.
Tabmuma 8 — [Tokazarenan U KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax
CocTtasn 3HaTh VYMeTh Bnanets
OTin4yHO * 9Talbl CEPBUCHOTO 00- | * TPEIyCMOTPETh BO3- * KOMILJIEKCHBIM BH/IE-

(BBICOKUIT YPOBEHbD)

canyxuBanust ACYTII;

MOXHOCTb MOJIEPHHU3A-
LI MHEMOCXEMEBI TEXHO-
JIOTMYECKOTro Ipoiiecca
Ha HOBOM 3JIEMEHTHO
Oaze;

HbEM CYTHU TEXHOJIOTHYE-
CKOro0 IIpoLecca U aJiro-
pUTMaMHU ONTHUMaIbHOIO
ynpasienust ACYTII;

Xoporto (6a30BbIN

* JTarbl IPOEKTHUPOBA-

* 0TOOpa3uTh HA MHEMO-

¢ 3HAaHUIMMH KaK UCKIIIO-

CKOMY IIpoIIecCy;

YPOBEHb) HUS M YTBEP)KACHUS MHE- | CXEME TEXHOJIOTUYECKOTO | YHTh JIMITHUE JATYUKHA U
MOCXEMBI TEXHOJIOTUYE- | TpOIecca JATYMKU U UC- | UCTIOTHHUTEIhHBIC MeXa-
CKOTO TPOIIecca; MOJTHUTEIIbHBIC MEXaHHU3- | HHU3MBI U JOOABHUTH HEIIO-
MBI JUISI CXeMaTHYECKOTr0 | CTAroIIHeE;
0TOOpaKeHUS PaObOThI
yCTaHOBKH(1I€Xa, TIpe/I-
TIPUSTHA);
YIOBJIETBOPUTEIBH | ® ATAIbl 3CKU3HOTO * pacCTaBHUTh NATYUKU * METOJMKOH MPOCKTH-
0 (OpOroBeIi MIPOCKTUPOBAHUS WCTIOJTHUTEILHBIC ME€Xa- | POBAaHUS TEXHOJOTHYEC-
YPOBEHB) ACVYTII, HU3MBI 110 TEXHOJIOTHYE- | CKOTO MpPOIEcca KakK ecTh;

TCIbHOCTH.

2.4 Komnerenuus OIIK-7
OIIK-7: criocOGHOCTBIO YUUTHIBATH COBPEMEHHbIE TEHIEHIMM PAa3BUTHUS 3JEKTPOHUKHU, U3MEPHU-
TEJIbHON U BBIYUCIUTENIBHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTUN B CBOEH MPOPECCUOHATILHON /e -

Jns popmupoBaHus KOMIIETEHLIUH HEOOXOUMO OCYIIECTBUTH Pl 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI U MCIOJIb3yEeMbIE CPEICTBA OLCHUBAHMS IpENX-
CTaBJIeHbI B Ta0nuLe 9.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Tabmuia 9 — Dransl

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
OB

MapKUpPOBKY U 0003Haye-
HUE 2JIEKTPOHHBIX U JIEK-
TPOMEXAHNYCCKUX KOMIIO-
HEHTOB

BI)I6I/IpaTI) B 3aBUCUMOCTHU
OT perraemMoit 3aauu 3Jie-
MEHTHOM 0a3bl DJIEKTPOH-
HBIX KOMIIOHEHTOB

TEXHOJOTUAMHN aBTOMAaTH-
4eCKOro(aBTOMaTH3UPO-
BaHHOT0) BbIOOpA 2J1e-
MEHTHOM 6a3bl ANIEKTPOH-
HBIX U DJICKTPOMEXaHUYC-
CKUX KOMIIOHEHTOB

Bunp! zanstui

* HWuTepakTuBHBIE 1a00-
paTOpHbBIE 3aHATHUS;

* lHTEepaKTUBHBIE JIEK-
LMY

» JlabGopaTtopHsie pabo-
THI;
o Jlekuuu;

* (CamocrodrenbHas pa-
0oTa;

* HWuTepakTuBHbIE 1a00-
paTOpHbIE 3aHATHUS;

* VHTepakTUBHBIC JIEK-
LUH;

» JlabopaTtopHbie pabo-
THI;
e Jlexumu;

* CamMocTodATenbHas pa-
ooTa;

* lHTepaKkTUBHBIC 1a00-
paTopHbIC 3aHSITHS,

» JlabGopatopHsbie pabo-
TBI;

* CamocTosTenbHas pa-
0oTa;
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Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KontponpsHas paboTa;
* Oruer no naboparop-
HOU pabore;

* Ompoc Ha 3aHATUSX;
* JTuddepenuuponan-
HBIH 3aYeT;

e 3auer;

* KonrponsHas paboTa;
* Oruer o 1abopatop-
HOM paboTe;

* Ompoc Ha 3aHATHSIX;
* Jluddepenuuponan-
HBIN 3a4eT;

* 3auer;

* Ortuer no nabopatop-
HOIi paboTe;

* Jluddepenmponan-
HBIN 3a4ET;

e 3auer;

d)opMyanOBKa rokasareiae u KpUTCPpUCB OLICHHBAHUA ,HaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B Ta-

omune 10.
Tabmuna 10 — Iloka3aTenu U KpUTEPUHU OIICHUBAHUS KOMIICTEHIIMU Ha dTarnax

CoctasB 3HaTH YMmeTh Bnanets
OTinvyHO * OCHOBHBIE CXEMBI CO- * CIIPOCKTUPOBATh, pa3- | * METOIAMKOW MHTErpa-

(BBICOKUI YPOBEHbD)

NpsDKEHUS U raJlbBaHU4e-
CKOM pa3Bs3KHU IIPU CO-
NpsDKEHUS Pa3HbIX (QYHK-
[IUOHAIBHBIX OJIOKOB
HIIEKTPOHHBIX KOMIIOHEH-
TOB;

* TPUHIMIBI pabOThI
AIIEKTPOHHBIX MUKPO-
CXeM NaMsTH;

* psasl ARM korpoiiie-
POB U THIIOBBIE MX HH-
Tepdeiicsr;

BECTH U COCTABUTh CIIE-
U(UKALNIO YJIEMEHTOB
ANEKTPUYECKON TTPUHITU-
MMAATBHOM CXEMBI
YCTPOMCTB;

IIUM PELICHHs] CBA3aHHO-
TO C pa3pabOTKOil rmevaTt-
HOM TUIaThl U BHEIPEHUS
€€ B POEKT CKBO3HOTO
JIOKyMEHTa 000poTa
IIPOEKTHOM TOKYMEHTA-
muu ACYTII,

* HaBbIKaMU padOTHI B

nporpamme EPLAN;

Xoporto (6a30BbIH

* psanbl R, L, C anemen-

e poukirouuTes no SPI

¢ HaBBIKAMH aBTOMAaTH-

* OTIMYHUE TIPU UCTIOIb-
30BaHUU MUKPOCXEM CJie-
nanubeix 1o TTJI u K-
MOII TexHOIOTHIM;

* B UY€M pa3HHIIA MHUKPO-
KOHTPOJUIEPOB U3TOTOB-
JICHHBIX IO Pa3HbIM TEX-
HOJIOTHSIM;

YPOBEHB) TOB U JIOITYCKH JIJIS uHTEepdEency K MUKPO- 3UPOBAHHOTO TTPOCKTHUPO-
Pa3HBIX YaCTOTHBIX KOHTPOJUIEPY U BaHMsI MHOTOCJIOMHBIX
JIMaIa30HoB; 3aMmMcaTh/CUnTaTh MPO- IEeYaTHBIX IIIAT;
* OTINYHE KOMOMHAIIU- rpaMmmy;
OHHBIX OT IOCJIEN0BA-
TEJTbHBIX HU(PPOBBIX 3JIe-
MEHTax W THITbI KOPITYCOB
UCIIOJIb3YEMBIX TPU UX
HM3TOTOBJIEHNH;
e otiauune PIC ot ARM
KOTPOJUICPOB;
VYIIOBNETBOPUTENBH | * AJIEMEHTHYIO 0a3y mac- | ® YWTaTh JIEKTPOHHBIE * HaBBIKaMU pa0OTHI B
0 (oporoBbIit CHUBHBIX U PEAKTUBHBIX CXEMBbI, OTJIMYaTh aHAJIO- | MPOTpaMMax pPa3BOAKH
YPOBEHB) 2JIEMEHTOB; TOBBIE OT ITU(POBBIX 3JI€- | TMEYATHBIX TUIAT;

METOB;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

st peanuzanuy BBIMIENEPEUUCICHHBIX 3a/1a4 00y4eHUsS] MCIONB3YIOTCS THIIOBbIE KOHTPOJbHBIC
3aJIaHUsI WM WHBIE MaTepHabl, HEOOXOAMMBIC JIJIsl OIEHKH 3HAHWW, YMEHUH, HABBIKOB U (MJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTarnbl (GOpMHUPOBaHHUS KOMIETEHIIM B MPOIIECCe OCBOCHHUS 00pa3oBa-
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TEJIbHOM IPOrpaMMBl, B CIEAYIOLIEM COCTABE.

3.1 Tembl oIPOCOB HA 3aHATHAX

— Kraccudukanus AaT4MKOB 1O TUIY CBSI3HM C BBIIIECTOSIIMM YPOBHEM B CHCTEME aBTOMaTH3a-
02078

— «/HTemnexTyalbHbII 1aTYUK», QYHKIUU U pelIacMble 3aauu.

— IlpuBecTu 010K-cXeMy TUIIOBOTO KOHTPOJUIEPA, C OIMCAHUEM €TI0 pabOTHI.

— Hasnauyenue 6moka BBosa-BriBo/1a U3 OJIOK-CXEMBI TUIIOBOTO KOHTPOJIIEPA. C MPUMEPAMH.

— IlpuBecTu mnpeumylliecTBa HUCIHOJB30BAaHUS B CHCTEMaxX AaBTOMATH3allMK TPOMBILIIIEHHBIX
KOMITbIOTEPOB 110 cpaBHeHuto ¢ [TJIK.

— Ilepeuncnuth KpuTeprn BHIOOPA TPOMBIIIUICHHOHN IIIUHBI.

— IlpuBenute xakue pynkuuu BeimonHser SCADA-cucremsl ?

— TlpuBecTu 6J0K-CXeMYy B3aMMOJICHCTBUS KOMIOHEHTOB TUITOBOM SCADA-cucTeMBI

— Ilepeuncnure KpuTepuu Npu BEIOOPE CUCTEMBI YIIPABICHUS.

— Oynkuuonansueie Bo3MoxkHocTH SCADA - cuctem B ACYTII

3.2 TeMmbl KOHTPOJIBLHBIX padoT

— Knaccudukanys qaT4ukoB 10 TUIY CBSI3U C BBIIIECTOSIIMM YPOBHEM B CUCTEME aBTOMAaTH3a-
U

— «MuTennexryaabHbIi 1aTYNKY, QYHKIUU U pelIacMble 3a1au.

— IlpuBectu GJ10K-CXeMy TUIIOBOTO KOHTPOJLIEPA, C OITUCAHUEM €ro PabOTHlI.

— Hasnauenue 610ka BBoga-BbIBoa U3 OJI0K-CXEMbI TUIIOBOTO KOHTPOJIEPA. C IPUMEPAMHU.

— IlpuBecTn mnpeumyliecTBa HCHOJIB30BAHUS B CUCTEMAaxX aBTOMAaTHU3allMM IPOMBIIIJICHHBIX
KOMIIBIOTEPOB 110 cpaBHeHHUIO ¢ [1JIK.

— IlepeuncnuTh KpUTEpUHU BHIOOPA MPOMBIIIIIEHHON IMHBI.

— Ilpusenure xakue ¢pynkuu BoinonaHseT SCADA-cucrems! ?

— IlpuBectu 010K-cxeMy B3auMoJIeHCTBUSI KOMIOHEHTOB TUIOBOM SCADA-cucTeMsl

— Ilepeuncnure KpuTEpUH MU BEIOOPE CUCTEMBI YIIPABICHHUS.

— ®ynkuuonansabie Bo3MoXHOCTH SCADA - cuctem B ACYTII

3.3 Bonnpocs! auddepeHuMpPOBaHHOIO 3a4eTa

— Brigenute npeumymiectBa coBpeMeHHbIXx APM Ha ocHoBe IIK, B cpaBHEeHUM c paHee cylie-
cTBoBaBIIMMUA APM Ha OCHOBE MHEMOLIWUTOB U ITYJIbTOB YIIPABJICHHUS.

— IlpeacraBbTe (QPYHKIIMOHAIBHYIO CXEMY THIIOBOTO KoHTposuiepa B cuctemax ACYTII, u omu-
muTe QYHKIUKU U 3a]1a4d KaX10T0 ero 0Jioka.

— IlpeacraBere (yHKuHOHANBHYIO cxemy THNOBo SCADA-cucremsr ACYTII , u omnummure
(GYHKIMH 1 33]]a4d COCTABJISIOLINX €€ YacTe.

— IlpuBennTe npryMHBI NOBBILIEHMS CIIPOCA HA aBTOMAaTHU3alMIO B KOHIE XX Beka.

— IlepeuncnnuTe ypoBHM CHCTEMBI aBTOMATU3ALUN B MOPAJKE UX BO3pACTaHHUS OT TEXHOJOTUYE-
CKOTO Tpolecca A0 IpeanpUsTus.

— IlpuBecTy TpU OTIMUYUTENbHBIE OCOOCHHOCTH CHCTEM aBTOMATH3allMU OT O(PHUCHBIX KOMIIbIO-
TEPHBIX CUCTEM.

— APM naznauenue u ¢pynkiuu, OcHoBHas 3amaqa APMos.

3.4 Tembl 1a00paTOPHBIX padoT

— Brigenure npeumymectBa coBpeMeHHbIXx APM Ha ocHose IIK, B cpaBHEeHUM ¢ paHee cylie-
cTtBoBaBIIMMHA APM Ha 0OCHOBE MHEMOILIMTOB U IYJITOB YIIPABIICHHUS.

— IlpeacraBbTe (PyHKIIMOHAIBHYIO CXEMY THIOBOro koHtposuiepa B cuctemax ACYTII, u onu-
muTe GYHKIUH U 3312491 KaX0T0 ero 0JoKa.

— IlpencraBpre QyHkunoHanbHyto cxemy TUnoBoil SCADA-cuctemsr ACYTII , u onumute
(GYHKIUY U 337]a4M COCTABIISIOIINX €€ YaCTeH.

— IlpuBenuTte MpUYMHBI MTOBBIIIEHUS CIPOCA HA aBTOMATU3aLMIO B KOHIIE XX BEKa.

— IlepeuncinTe ypoBHH CHCTEMBI aBTOMATU3ALUN B MOPAJIKE UX BO3PACTaHUS OT TEXHOJOTHYE-
CKOI0 Ipouecca 10 NpeanpusITHs.
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— IlpuBecTy TpH OTAMYUTENBHBIE OCOOEHHOCTH CHCTEM aBTOMATH3AlMU OT O(UCHBIX KOMITHIO-
TEPHBIX CUCTEM.

— APM naznauenue u Gpynkiuu, OcHoBHas 3amaqa APMos.

— OcHoBHas 3a71a4a ypOBHS JaTYMKOB U UCIIOJIHUTEIbHBIX MexaHu3MoB B cucteme ACYTII

— OcHoOBHOE Ha3Ha4YeHHE KOHTpoJuiepoB B cuctemax ACYTII.

— IlepeuncnuTth OCHOBHBIE 3aJ1a4u KOHTposuiepa B cuctemax ACYTII.

3.5 3auér

— Brigenure npeumymectBa coBpeMeHHbIXx APM Ha ocHoBe IIK, B cpaBHEHUM ¢ paHee cylie-
cTBoBaBIIMMU APM Ha OCHOBE MHEMOIIMTOB U IYJIbTOB YIIPABJICHHUS.

— IlpencraBpre (PyHKIIMOHAIBHYIO CXeMYy THUIOBOTO KoHTposuiepa B cuctemax ACYTII, u omnu-
muTe QYHKIUH U 3312491 KaXI0T0 ero 0JIoKa.

— IlpencraBpre (yHkumonansHyto cxemy tunoBod SCADA-cucremsr ACYTII , u onwmmute
(GYHKIUY U 337]a4M COCTABIISIOIINX €€ YaCTeH.

— IlpuBennTe npryMHBI HOBBILIEHMS CIIPOCA Ha aBTOMAaTHU3alMIO B KOHIE XX Beka.

— IlepeuncinTe ypoBHH CHCTEMBI aBTOMATU3ALUN B MOPAJKE UX BO3pACTaHUS OT TEXHOJOTHYE-
CKOI'0 IIpouecca A0 IpeaIpUATHS.

— IlpuBecTH TpU OTIMYUTEIHHBIE OCOOCHHOCTH CHCTEM aBTOMATH3AIMHA OT O(PHCHBIX KOMIIBIO-
TEPHBIX CUCTEM.

— APM naznauenue u pynkunu, OcHoBHas 3a1aua APMos.

— OcHoBHas 3a71a4a ypOBHsI IaTYMKOB U UCTIOTHUTEIBHBIX MeXxaHn3MoB B cucteme ACYTII

— OcHOBHOE Ha3Ha4YeHUE KOHTpoJulepoB B cuctemax ACYTIIL.

— Ilepeuncnnte 0CHOBHBIE 3a1aun KOoHTpoiuiepa B cucteMax ACYTII.

— Kraccudukaius gaT4MKOB 1O TUIY CBS3HM C BBIIIECTOSIIIMM YPOBHEM B CHCTEME aBTOMaTH3a-
U

— «MHTennexryaabHbIN 1aTYNKY, GYHKIUU U pelIacMble 3a1au.

— IlpuBectu GJ10K-CXeMy TUIIOBOTO KOHTPOJLIEPA, C OTMCAHUEM €T0 PAOOTHI.

— Hasnauenue 610ka BBoga-BbIBoa U3 OJI0K-CXEMbI TUIIOBOI'O KOHTPOJLIEPA. C IPUMEPAMHU.

— IlpuBecTn mnpeumyliecTBa HCHOJIB30BAaHUS B CUCTEMAaxX aBTOMAaTU3allMM IPOMBIIIJIEHHBIX
KOMIIBIOTEPOB 110 cpaBHeHHUo ¢ [1JIK.

— Ilepeuncnuth Kakue ObIBAIOT MPOMBILIIICHHOMN IINHBI.

— Ilpuenute xakue pynkuuu BeimonHser SCADA-cucremsl ?

— IlpuBectu 010K-cxeMy B3auMoJIeHCTBUSI KOMIOHEHTOB TUIIOBOM SCADA-cucTeMsl

— Ilepeuncnure KpUTEpUH MPHU BEIOOPE CUCTEMBI YITPABICHHUS.

— Ilepeuncnute pynkuronansHbie Bo3MokHocTH SCADA - cuctem B ACYTII.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabL:
— METOIUYECKHEe MaTepHaIIbl, OTPEIENISIONINE MPOIeTyphl OIICHUBAHNS 3HAHHUHA, YMEHHA, HaBbI-
KOB ¥ (WJIM) OTIBITA JESITEIbHOCTH, XapaKTePU3YIOIINX 3TAIbl (OP-MHUPOBAHHS KOMIIETSHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHas JUTEpaTypa
1. Kaurun B. B., KoznoB B. H. AnnaparHsie u mporpaMMHbIe CpeACTBa CUCTEM YIPABICHUS.
[TpoMBIlIEHHBIE CETH M KOHTPOJUIEPHI: yueOHOe nmocodue /i1 By30B. - M. : BUHOM. JlaGopartopus 3Ha-
Hui, 2012. - 419 c. (mannuue B 6ubnuotexke TYCVYP - 10 5k3.)
2. Kanrun B.B., Kosnos B.H. AnnaparHsie ¥ nporpaMMHBIE CPEICTBA CUCTEM YIPABJICHHUS.
[TpomblIeHHBIE CETH U KOHTpoJepsl: YueoHoe nocodue - M. BUHOM. JlaGoparopust 3nanuii, 2010. -
418 c. (manmuune B 6unbmorexke TYCVYP - 4 3k3.)

4.2. lonoiHUTEILHAS JIUTEPaTypa
1. Panmonopt D.5. AHanu3 U CUHTE3 CUCTEM aBTOMATUUYECKOIO YIPABJIEHUS C paclpeaeIeHHbIMU
napameTpamu : yaeOHoe rmocodue s By30B - M. : Breicmas mkomna, 2005. - 291 c. (Hanuuue B OubimoTe-
ke TYCVYP - 20 3k3.)
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2. Terpor B.H. Mudopmarmonnsie cuctemsl : YueOHHUK a5 By30B - CII6. : TTutep, 2002. - 688
c. (manmmuue B 6uommoteke TYCVYP - 24 7k3.)

3. Kpacnocensckuit H. ., Boponnos FO. A., Anmak M. A. ABTOMaTu3UpOBaHHBIE CUCTEMBI
yrnpasieHus B cBs3H. - M.: Pagno u cBs3p, 1988. - 271 c. (Hanuuue B 6ubmmorexke TYCVYP - 7 3k3.)

4. Xypnuan: IIpomeinuienHsie ACY ¥ KOHTPOJIIEPHI: HAYYHO-TEXHUYECKUI IIPOM3BOACTBEHHBIN
xypHas/ OOO "CATETE" (M.), HAVUTEXJIMTU3AAT (M.). - M. : Hayurexnurtuzaart. - ISSN 1561-
1531. - 2002-2011 (manuuue B 6ubmnotexke TYCVYP - 1 3k3.)

5. Kypnan: MexarpoHuka, aBTOMATHU3allMs, YNPABJICHUE : TEOPETUUYECKUUW W MPHUKIATHOUN
Hay4YHO-TeXHUYecKuil xkypHai. - M. : HoBble TexHomoruu. - ISSN 1684-6427. — 2002-2011r (nannuue B
ounbmmoreke TYCVYP - 1 3k3.)

6. PoxnectBenckuil [[.A. ABTOMaTu3MpOBaHHbBIE KOMILJIEKCHI PACHpPEEIEHHOIO YIIPaBJICHUS.
Yyeonoe nocodue./TYCVYP - Tomck: TMIIZIO, 2002. - 124 ¢. (Hanmuuune B 6ubmotexe TYCYP - 23 3k3.)

7. Tapp 3. Ilporpammupyembie KOHTpOJUIEPhl. PyKOBOACTBO it MHXKeHepa : nep. ¢ anri. b. U.
Konsios. - IlepeBon 3-ro anrin. uzn. - M. : BUHOM. Jlabopatopus 3uanuii, 2007. — 516 c. (Hamu4ue B
oubmmoreke TYCVYP - 1 3k3.)

4.3. O0s13aTesbHbIC Y4eOHO-MeTOAUYEeCKHEe M0COo0us
1. PoxnectBeHckuil [[.A. ABTOMaTU3UPOBAHHBIE KOMIUIEKCHI PACIpPEICICHHOTO YNpaBJICHUS :
VYuyebHoe nocodue, TYCVYP, kapenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (JlabopaTtopusie paboTs! 1-
8 ctp. 28-147, CamocTosarensHas padota ctp. 148-172) (manmmuune B 6udimmotexe TYCVYP - 35 ax3.)

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. www.google.com
2. www.ya.ru
3. ruwikipedia.org
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