MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
ABTOMATH3HPOBAHHBIE KOMILIEKCHI pacnpeae/IeHHOI0 YIpaBJIeHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

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

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 50 50 JacoB
2 JlaGoparopHble pabOThI 58 58 4acoB
3 Bcero aymuTopHbIX 3aHATHN 108 108 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 216 216 4acoB
6 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepenurpoBanHblil 3a4eT: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
mpotokost Ne 12 or « 22 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u onoOpeHa Ha 3acenanuu kadenapet KCYIT «  » 20 roma, mpoToO-
ko1 Ne

PazpaboTuuk:

K.T.H., moreHt kad. KCYII B. I1. KomyouHckuii

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

KCVYII 10. A. llypeirun
OKCIIepTHI:

JonieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U IPOEKTUPO-
Banuu (KCVII) H. 0. Xabubynuna

IIpodeccop kadenpsl kKoMIbIOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

CornacosaHa Ha noprane Ne 30451 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

CHU3YYCHHE COBPEMEHHBIC TCHICHIIMH PA3BUTHS YJIEKTPOHUKH, BEIYUCIUTEILHON TEXHUKH, COBPE-
MEHHBIX aBTOMATU3MPOBAHHBIX CHUCTEM YIpaBiieHUsl TexHonorumdeckum mporeccoM (ACYTII) u cuctem
JUCTIETYEPCKOTO yIPAaBIICHUS U cOOpa TAHHBIX B KX COCTABE;

TOTOBHOCTBIO K YYacCTHIO B paboTaxX MO M3rOTOBICHHUIO(MOHTAXY), OTIQJIKE U cllaue B dKCIUTyaTa-
U0 CUCTEM M CPECTB aBTOMATU3AIMH U YIIPABJICHHUS;

MOJTOTOBUTHCS K TEXHUYECKOMY OCHAIICHHIO Pabounx MECT M Pa3MEHICHUIO TEXHOJIOTUYECKOTrO
000opynoBaHus

1.2. 3agaun IMCHMIIINHBI
— CdopmupoBarh y CTyIEHTa YETKYIO HUEPAPXHIO CBSI3€H KOTOpasi MPUHATA B COBPEMEHHBIX CH-
cremax ACVYTII. CamoctositensHo crpouth mpoektel B SCADA cucremax: MasterSCADA, WinCC,
InTouch Wonderware.

2. Mecto mucuuniuebl B ctpykrype OIIOII

JucuumuinHa « ABTOMaTU3MpOBAaHHBIE KOMIUIEKCH! pacnpeaeieHHoro ynpasiaenus» (b1.B.JIB.6.1)
OTHOCHUTCS K 010Ky | (BapraTuBHAs 4acTh).

[TpenmecTByOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstoTCA: MHPOD-
MAaI[MOHHbIE TEXHOJIOTMH, BhIUMCIUTENbHBIE MALIUHBI, CUCTEMBI M CETH, Teoprs aBTOMaTHYECKOr0 yIpaB-
neHusi, MUKpOINIpOLIECCOPHBIE YCTPONCTBA, TeXHUYECKUE CPeACcTBAa aBTOMAaTU3alMK U yIpaBieHus, Mer-
pOJIOTHS M U3MEPUTENbHAs TEXHUKA.

[Tocnenyromumy TMCUUIIIMHAMY ABIAOTCSA: [IpenaumiomMnas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHBIE TEHJACHIIMHM PAa3BUTUS dJIEKTPOHUKH, U3ME-
PUTENBHON M BBIYMCIUTEIBHON TEXHUKU, MHPOPMALIMOHHBIX TEXHOJOTMH B CBOEH MpodeccruoHanbHON
JESTEIIBHOCTH;

— TIK-9 cmocoGHOCTBIO MPOBOIUTH TEXHUYECKOE OCHAIIEHNE PA00YNX MECT M pa3MEIICHHUE TEX -
HOJIOTMYECKOT0 000pyI0BaHUS;

— IIK-10 rotoBHOCTBIO K y4acTuIO B pabOTax MO M3rOTOBJIEHMIO, OTJIAJKE U CAaye B dKCIUIyaTa-
LU0 CUCTEM M CPEACTB aBTOMATU3ALNH U YIIPABICHMUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTh YUTO Takoe JaTYMKH, UCTIOTHUTEIbHbIE MEXaHU3MBbI, KOHTpOJIepbl. OCHOBHBIE PUHIIH -
bl aucneTtuepckoro ympasieHus. Ctpykrypy ACYTII, kak RTU-layer tak u HMI. Apxurexrypy
SCADA.

—  YMeTb ° Jierko opueHTHpoBaThes B coBpeMeHHBIX ACYTII u 0cOO€HHOCTBIO X MOCTPOCHUS B
Poccum; ¢ co3znaBath nmporpamMMHoe oOecriedenue BepxHero ypoBHss ACYTII B komImiekce MHCTpYMEH-
tanbHbIX cpeacTB WinCC, InTouch Wonderware; * nmpuMeHsITh TIOTy4YE€HHBIE 3HAHUS 1T CAMOCTOSTEIb-
HOTO MPOEKTUPOBAHMSI KOHKYPEHTHO- crtocoOHbIX ACY.

— BJagerb HaBbikamu cozmanust npoektoB B SCADA. YMeHHEeM HACTPOUTH KOHTPOJUIEPHI HA
npueM u nepegady uHpopmarmu. OTkamuOpoBaTh JaTYMKH U UCTIOJHUTEIbHBIE MEXAHU3MBI.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 108 108
Jlexknuu 50 50
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JlaGopaTopHbIe pabOThI 58 58

CamocTosiTenbHas paboTa (Bcero) 108 108
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 44 44

[IpopaboTka JIEKIIMOHHOTO MaTepraia 48 48

CamocTosiTenbHOE U3yueHne TeM (BOIPOCOB) 16 16

TEOPETUYECKOI YacTu Kypca

Bcero (0e3 ax3aMeHa) 216 216
OO01mast Tpy1I0eMKOCTb, 4 216 216
3avetHbie EnuHUITBI 6.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

_ 0]
) = 2 2 2§
- D o o o 5 =
: = e | 83 2 E
Ha3Banus pa3nenoB IUCHUTIIIUHBI 5 o =¥ o O ==
O . 3 = O
= © = o O = E
= | & | Bg| &
7 cemecTp
1 OG30pHEII aHATTN3 CUCTEM MPOMBITIICHHON 4 4 32 40 OIIK-7
aBTOMAaTH3AIIHH.
2 CTpyKTypa ¥ IPUHIKUIIBI TOCTPOCHUS 10 8 32 50 OIIK-7, T1IK-10,
OCHOBHBIX obecrieunBaromux yacteit ACY. [1K-9
3 ApxutekTypa U QyHKIIMOHUPOBAHUE CH- 12 4 0 16 OIIK-7, ITIK-10
CTeM JIMCIIETYEPCKOrO YIIPaBJICHUs U coopa
JTAHHBIX.
4 O630p texuonoruu OPC u ee ponb B cucte- 12 8 0 20 OIIK-7, IIK-10
MaXx MPOMBINIJICHHON aBTOMATH3alINH.
5 OcobeHHOCTH MTPOESKTUPOBAHUS, Pa3pa- 12 34 44 90 OIIK-7, TIK-10,
00TKM 1 BHeApeHus pacnpeneneHHbx ACY. I1K-9
Hroro 3a cemectp 50 58 108 216
Hroro 50 58 108 216
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
3 ==
2 > 5
HasBanus paznenos CopeprxaHue pa3aesnoB JUCUUIIMHBI MO JEKLIHUSIM zF &5
o E
X g =
Y <
~ S
7 cemecTp
1 O030pHbIH aHATU3 AHanu3 COBpEMEHHOTO Pa3BUTHUS POMBIIIIEHHOCTH 4 OIIK-7
CHUCTEM IIPOMBIIIICHHON | ¥ BBIIEJIEHUE OCHOBHBIX MPEANOCHIIOK BHEAPEHUS
aBTOMaTH3AallHH. ACY na npennpusatusax. OCHOBHBIE YaCTH MTPOMBIIII-
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neHHo cuctembl. OO30pHBIN aHAIN3 KOMIIOHEHTOB
TUNIOBOM apXUTEKTYpbl ACY: u3MepuTenpHble U
YIPABISIONINE YCTPOICTBA, CUCTEMBI YIIPABICHUS
TEXHOJOTUYECKUM TPOIIECCOM, CUCTEMBI YITPABICHUS
(hMHAHCOBOM, XO3IMCTBEHHOW U aIMUHACTPATUBHOM
NEeSATEeTbHOCTRIO peAnpusTys. DyHKIIMU 1 METOBI
yrpasiieHus npeanpusitueM npu nomoniyd ACY: Bbl-
JIeJIEHNE OCHOBHBIX TpeOOBaHUM MPEANPUATHH K
ACY, cucteMHblil mojxox npu npoektupoBanuu ACY.

Hroro
2 CtpykTypa O0630p, aHanu3, KJIacCUPHUKALXS U IPUMEPBI KOMIIO- 10 | OIIK-7,
NpUHIUIEI TOCTpoeHns | HEeHTOB ACY: ¢ JlaTUMKM M UCTIOJTHUTENIbHBIE MEXa- [1K-9
OCHOBHBIX HU3MBL. * KoHTposepsl: ycTpoiicTBa coopa u obpa-
obecneunBaromux yacteit |6otku (Y CO) unpopmanuu, mporpaMMupyemsbie J0-
ACY. ruueckue koHTposuieps! (ITJIK), mpoMeinuieHHbIE

KOMITBbIOTEPHI. * [IpOMBIIIIEHHBIE IIIMHBI JIS1 CUCTEM

aBromaruzauu. * SCADA-cucremsl AHanu3 coBpe-

MEHHOTO COCTOSIHUSI MUpOBOro poiHka ACY. AHanu3

coctosinus peiHka ACY B Poccun. OCHOBHBIE 3TaIlbl U

ctanuu co3aanus u BHeApeHuss ACY. OueHka 3K0HO-

muueckoi apdextuBHocTH ACY. Metoas! obecriede-

HUS JOCTOBEPHOCTH U COXPAHHOCTH UH(OPMAaIIUU B

ACY.

Hroro 10
3 Apxurektypa u Boigenenue coBpemenHbix TpedoBanuii kK SCADA. 12 | OIIK-7
(bYHKIIMOHUPOBAHHUE CrpykrypHas opranuzainusa SCADA-cuctem. CpaBHU-
CUCTEM JUCIETUEPCKOro |TEIbHBIN aHaJIN3 MUPOBBIX npousBoautenein SCADA-
ympaBJeHus u coopa nakeToB. MeTo/Ibl MOBBIIIEHUS HAIEKHOCTH CUCTEM
JNAHHBIX. SCADA.

Hroro 12
4 O0630p TEXHOJIOTUHU Windows nipu moctpoennn SCADA-cuctem. OCHOB- 12 |OIIK-7,
OPC u ee posb B HbIE KOHIICTIIIMHA MOJIEIM KOMIIOHEHTHBIX OOBEKTOB [IK-10
cucTemMax (COM) Haznauenue u uctopus pazputusi COM. Ilpe-
IIPOMBILIUIEHHON HMMYILECTBA UCIIOIb30BaHMUsI KoMIIOHEHTOB COM. UH-
aBTOMAaTHU3AallHH. tepdeiicel B COM. OcoOeHHOCTH pacipeieIeHHON

MoJIei KOMIIOHEHTHBIX 00bekToB (DCOM). Cymr-

HOCTb M Ha3HAYEHHUE TEXHOJIOTUU BHEAPEHUS U CBSI3bI-

BaHUs OOBEKTOB JIJIsl CUCTEM IIPOMBIIIJICHHOM aBTOMa-

tuzauuu (OLE for Process Control). IIpunnumns! mo-

CTPOEHHS1, OCHOBHbIE COCTaBHbIE YaCTU M 0030 PHBIH

ananu3 OPC-cepBepos.

Hroro 12
5 OcobeHHOCTH Hasnauenue n GpyHKIMM pacrpeneeHHbIX 12 OIIK-7,
MPOECKTUPOBAHMUSI, ACY(PACY). Ocobennoctu noctpoenust PACY. Tpe- [TK-10,
pa3paboTKu 1 BHEApEHUs |OOBaHUS K KOMIOHEHTaM CUCTEMBI, IPUMEPHI peasu- IK-9
pacnpeneneHHbix ACY. | 3auuu. Kontpomneps! g PACY. [Ipaktnueckue peko-

MeHaanuu nocrpoenus: coepeMeHHsix PACY B Poc-

CHUHU.

Hroro 12
Hroro 3a cemectp 50
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U

Hanvenosanue CIumiiy 00ecIeunBaeMBbIX TUCIIAILINH

1 2 3 4 5
[IpeamecTByromue TUCHUTIITUHBL
1 UadpopmMamoHHbIE TEXHOJIOTUU +
2 BbIYMCIUTENBHBIE MAIIUHBI, CUCTEMBI U . .
ceTu
3 Teopust aBTOMAaTHUECKOIO YIIPABICHUS +
4 MuxkponponeccopHsle yCTPOHCTBA + +
5 TexHHnuyeckue cpencTBa aBTOMATU3ALUU U . N
YIPABJICHUS
6 MeTposorust 1 u3MepHUTENbHas TEXHUKA + +
[Tocnenyromue TUCHUIIMHBL
1 IlpenounuioMHas npakTuka + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THUI
§ Bunnl zansatuit
=
5 g g
5 % 8 8. @DopMBbI KOHTPOJIS
s = g z
7 = @)

OIIK-7 + + + KonTponsHnas pabora, OTder mo
naboparopHoii pabote, Ompoc Ha
3ansaTusax, Tect, duddepenuupo-
BAHHBIN 3a4ET

ITK-9 + + + KonTpomnsnas pabora, OTder mo
nabopatopHoii pabore, Onpoc Ha
3ansaTusax, Tect, duddepenuupo-
BAHHBIN 3a4ET

[IK-10 + + + KonTponbhas pabota, OTueT 1o
nmabopatopHoii padote, Onpoc Ha
3ansaTusx, Tect, uddepenunpo-
BAHHBIN 3a4eT

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 3 £
3 s 5
< 25
]
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o E
= 2 =
e e 2
= S}
7 cemecTp
1 OG30pHBIH aHaTN3 «MasterSCADA ctpykTypa, OpueHTaIusD) 4 OIIK-7
CUCTEM IIPOMBIIUICHHON Htoro 4
aBTOMaTHU3AallHH.
2 CtpykTypa MasterSCADA - HHCTpYMEHTBI AMHAMHUKHU OIIK-7
TIPHHIHIET IOCTPOCHUA | pyorena BBOKA/BBIBOA JAHHBIX C UCIIONB30BAHUE
OCHOBHBIX . | koHTposuiepa SMH2010
00€eCIIeUnBarOINX YacTen
ACY. Hroro 8
3 ApxuTekTypa u Intouch Wonderware - uHCTpyMeHTHI TpaduKU U pac- 4 [IK-10
(yHKIIMOHUPOBaHHE MIOJIO’KEHHE
CHCTEM JIMCIIETYCPCKOTO | 1r o 4
ynpasJeHus U coopa
JTAaHHBIX.
4 O030p TEXHOIOTHH Hactpoiika 06bexkToB MasterSCADA OIIK-7
OPC u ee pok B MasterSCADA Teru u annapmbl
cUCTEMax
MIPOMBIIIICHHON Hroro
aBTOMaTHU3allHH.
5 OcobeHHOCTH Crenp "YMubeii noM", Muemocxema B Master SCADA OIIK-7,
HpoeKGTHPOBaHHﬂ’ Crenn "ACYTII" - [Toxroroska Iluxtel. InTouch 1115{'9’ IIK-
PaspabOTKI 1 BHEAPCHUA |\ derWare - muCTpyMEHTHI Tpadiki 1 pacIioome-
pacnpeneneHHbIx ACY.
HUS
Crenpn [IN]] perynsitop. MasterSCADA - unctpymen- 4
ThI, JUHAMHKA
Crenp "VYrpaBineHUs] aCHHXPOHHBIMU 3JIEKTPOIBUTA- 4
tenassmu" nipu momornu [TJIK Siemens LOGO!
Crenp "YnpaBieHuss aCHHXPOHHBIMH JIEKTPOJIBUTA- 4
tessimu" ipu nomorm [TJIK SIMATIC S7-1200!
WinCC - HHCTpYMEHTBHI, TUHAMHKA
Crenp "VYrpaBineHUs] aCHHXPOHHBIMU JIEKTPOBUTA- 4
tensimu" mipu momotnu [TJIK Danfoss. MasterSCADA
- HHCTPYMEHTHI, TUHAMHKA
Crenpn "ACY ynuunoro ocpemenus - ['opceer” npu 4
nomonu [IJIK Danfoss. MasterSCADA - unctpymeH-
ThI, JUHAMHKA
Crenp "VYnpapneHus 3JI€KTpONUTaHUEM" IPU TOMOIIH 2
Liebert GXT2 UPS. Web SCADA - HHCTpYMEHTHI,
JUHAMHKa
Crenp "VYnpaBineHUs] aCHHXPOHHBIMU JIEKTPOBUTA- 4

tensmu" JIs uMuTanum nepexkayku HeTu pasHou
mwioTHOCcTH. MaserSCADA - HHCTpyMEHTBI, TUHAMHKA

CornacoeaHa Ha noptane N2 30451




Htoro 34

Uroro 3a cemectp 58

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MIPEICTABICHHI B
tabiune 9.1.
Tabmua 9.1 — Buabl caMmocTosITebHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH

3 z §
s i
Bunrr camoctosaTensHON ; > O
HasBanns paznenos 5" &5 @OopMBbI KOHTPOJIA
paboThI 8 s 2
S a8 =
al g
= S
7 cemecTp
1 O030pHbIH aHAN3 [IpopaboTka JIeKIIHOHHOTO 32 |OIIK-7 KonrtponpHnas pabora,
CHCTEM NPOMBILIUIEHHON | MaTepuaia Omnpoc Ha 3aHsTHAX, OT-
BTOMATH3ALUH. YeT II TOPHOM pa-
aBTOMaTH3all Wroro 39 eT 110 J1a0opaTopHOH pa
6ote
2 Crpyktypa v npuHIUIbl | CaMOCTOATENIbHOE U3y4e- 16 |OIIK-7, |duddepeHnnpoBaHHBIHI
HOCTPOEHHSI OCHOBHBIX HUE TeM (BOIPOCOB) Teope- IIK-10 3ayet, KoHTponbHas pabo-
o0ecreunBaroLINX YacTe | THYEeCKOM 4acTu Kypca ta, Onpoc Ha 3aHATHIX,
ACY. TYET I TOPHOM
CY [IpopaboTka JIEKIIMOHHOTO 16 0 5 © %na(iopa OpHO
Marepuaia pabote, lect
Hroro 32
5 Ocobennoctu OdopmieHre 0T4ETOB 110 44 |OIIK-7, | AuddepeHunpoBaHHbIHI
MIPOEKTUPOBAHUS, nabopaTtopHbIM paboTam [K-9 3ayet, OTuer no jgadopa-
pa3pabOTKH M BHEAPCHUS |11 oro 44 TopHO# pabote, Tect
pactpeneneHubix ACY.
Hroro 3a cemectp 108
Hroro 108
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jiyisi OlleHKH YCIIeBAeMOCTH 00y4YaloIUXCsl

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuMalibHBIN MaxkcuMalibHbIN
OneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
HuddeperunpoBaHHbIi 30 30
3a4eT
KonTponbHas pabota 5 5 10
Omnpoc Ha 3aHATHAX 5 5
OTueTt no nabopaTopHOi 10 15 25 50
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pabore

Tect 5 5
Hroro makcumyM 3a nepu- 20 20 60 100
on

Hapacraromumm urorom 20 40 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. PoxnectBenckuit JI. A. ABTOMAaTH3UPOBAHHBIE KOMIUIEKCHI Paclpe/IeICHHOTO YIPaBJICHUS :
Yueonoe nmocodue - Tomck : TYCVYP, 2007. - 179 c. (nanuuue B 6nbaunoreke TYCVYP - 34 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Kanrun B. B., Ko3znos B. H. AnnapaTtHbie u nporpamMMHbIE CPEICTBA CUCTEM YIPABICHUS.
[TpompbITIUIEHHBIC CETH M KOHTPOJUIEPHI: ydeOHOoe mocobue st By30B. - M. : BUHOM. JlaGopaTtopus 3Ha-
Hui, 2012. - 419 c. (manuuue B 6ubnnotexke TYCVYP - 10 3k3.)

2. Panonopt 3.5. AHanM3 U CUHTE3 CUCTEM aBTOMAaTUYECKOIrO YIPABJICHUS C paclpeieICHHbBIMU
napameTpami : yueOHoe nocodue ais By30B - M. : Breicmas mkona, 2005. - 291 c. (Hanuuue B 6ubmmore-
ke TYCVYP - 20 5k3.)

3. Ilerpos B.H. Mudopmanmonnsie cuctemsl : YueOHHUK a7 By30B - CII6. : TTutep, 2002. - 688
c. (manmmuue B 6uomoteke TYCVYP - 24 7k3.)

4. PoxnectBeHckuil J[.A. ABTOMaTH3MPOBAaHHBIE KOMIUIEKCHI PACIPEAEIECHHOIO YIPAaBICHUS.
Yyeonoe nocooue./TYCVYP - Tomck: TMIIJIO, 2002. - 124 ¢. (Hanmuuune B 6ubmotexe TYCYP - 22 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. PoxnectBeHckuit [[.A. ABTOMaTU3UPOBAHHBIE KOMIUIEKCHI PACIpPEICICHHOTO YNpaBICHUS :
VYuebHoe nocodue, TYCVYP, kapenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (JlabopaTopHsie paboTs! 1-
8 ctp. 28-147) (manmune B 6udnmmoreke TYCVYP - 35 5k3.)

2. PoxnecrBenckuil J[.A. ABTOMaTu3MpOBaHHbIE KOMILIEKCHI PACHPEIEICHHOTO YIPABJICHUS :
Yue6noe nocobue, TYCYP, kapenpa KCVII. - Tomck : TYCVYP, 2007. - 179 ¢ (CamocrositenpHas paboTa
ctp. 148-172) (nanuuue B 6ubmuotexe TYCVYP - 35 9k3.)

3. Cucrema BBOJA/BbIBOJA JaHHBIX C UCHOJb30BaHHe KoHTposuiepa SMH2010: Meronuueckue
ykazaHus K JabopatopHbeiM pabotam / Koryounckuii B. I1., U3tomoB A. A., Pynesckuit B. M. - 2018. 12

c. [Dnextponnsiii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/7801, nara oOparieHwus:
13.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
https://lib.tusur.ru/ru/resursy/bazy-dannyh
http://www.kcup.tusur.ru/?module=mod_methodic
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

Nk

12.5. llepuoanyeckue u3IaHUs

1. XKypnan: IIpombeinuienHbie ACY U KOHTPOJUIEPHI: HAYYHO-TEXHHUYECKUN MPOU3BOACTBEHHBIN
xkypHai/ OO0 "CATEI'E" (M.), HAYUTEXJIMTU3AT (M.). - M. : Hayurexautuzaart. - ISSN 1561-
1531.-2002-2011

2. JKypnan: MexaTpoHuka, aBTOMAaTH3alusl, YIPABIEHUE : TEOPETHUUECKUN U NPUKIATHON
Hay4YHO-TEXHUYECKUI )KypHal. - M. : HoBble TexHomoruu. - ISSN 1684-6427. —2002-2011r

3. Jaruuku u cucremMbl = Sensors and Systems : exxeMecsYHbIH HayYHO-TeXHUYECKUIA 1 TPOH3-
BOACTBEHHBIN )xypHal - M. : CenCu/lar, 1998 - . - BEIXOogUT eXeMeCsIaHO

4. TIpuOopsl U cUCTEMBI. YTIpaBiIeHHUE, KOHTPOJIb, TMATHOCTHUKA | HAYYHO-TEXHUUECKUN U TIPOH3-
BOJICTBEHHBIN KypHAIL. - M. : Hayurexnurusaar.

13. MaTepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAallUU UCIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eceunBaroIIie TeMaTHIeCKUe Uil -
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT

JlaGoparopusi 3771eMEHTOB U YCTPOUCTB CUCTEM aBTOMAaTUKU

yueOHas ayMTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIuTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
MOMELIEHHE JIJIsl IPOBEIECHUS TEKYILEr0 KOHTPOJISI U IPOMEXYTOUHOM aTTecTallly, TOMELEHUE JIJIsl camMo-
CTOSITETILHOM paboThI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 330 ayx.

Onucanue uMeroierocs 000pya0BaHuUs:

- [Ipoextop LG RD-DX130;

- CTeHp 1718 McClleI0BaHus IPUBOIOB;

- CteHp s U3y4eHus ¥ MPOorpaMMUPOBaHUS IPOMBIILIEHHBIX KOHTpoiuiepoB MOSCAD;

- CTeHn [uist M3y4eHUs: U MPOrpaMMHUPOBAHUS MPOMBIIIJIEHHBIX KOHTPOJUIEPOB CUCTEM YIIPaBJIE-

HUS;
- Crenp nns uzyuenuss ACY JOpOXKHBIM ABH)KEHUEM B KOMIUIEKTE;
- Crenp nns uzyyenusi ACY HapyKHBIM OCBEILLIEHUEM B KOMILIEKTE;
- Crenp nns cucreM [N /1-perynmupoBanus;
- Crenp JUIsl M3y4EHHUsl CUCTEM PETYIHPOBAHUS JaBJICHHUS HA OCHOBE YIPABIISIEMOTO AJIEKTPOIIPH -
BOJIA;

- Crenn st m3ydenust CY IBHIKEHHUEM Ha OCHOBE MHTEIUICKTYaJIbHOTO JIEKTPOIIPHBO/IA TIEPEMEH -
HOTO TOKa;

- CTeHn AJisl KCTIONTb30BAHMUS CHCTEM OecriepeOOHOT0 3IeKTPOITUTAHHUS;

- YueOHslii creny Ha 6a3e norunueckux moayneir LOGO;

- YueOHbIii cTeH1 Ha 6a3e MPorpaMMHUPYEMOTO JIOTHYECKOTO0 KOHTPOJIIEPa;

- Y4eOHbIN 2MEKTPOMEXaHUYECKUI POOOT C KOMITBIOTEPHBIM YIIPABICHUEM U DJIEMEHTAMH TEXHU -
YECKOT0 3peHHS;

- Okxpan nnrepaktTuBHbll SMARTBOARD;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrieueHue:

— Far Manager

— Foxit Reader

— MasterSCADA v.2.3

— Microsoft Word Viewer

— OpenOffice 4

— TIA PORTAL SIMATIC STEP 7 Basic V11 SP2 SE

— Windows XP Embedded

— Windows XP Professional Edition

— Wonderwarelntouch 10

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;
- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;
- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. KakuM pemieHusiM ciaeayeT oTaaBaTh NPeIovYTeHUe Py MPOSKTUPOBAHUH CUCTEM YIIPaBJICHUS:
HOBEHMIINM pa3paboTkaM, cOOCTBEHHBIM pa3paboTKaMm, CEpUtHBIM pa3padoTKaM, YHHKAJIbHBIM YCTPOM-
CTBaM.

2. Kakoif mpuHIIUT YIPaBICHHUS TO3BOJIIET UCIIOIH30BaTh YIPOIICHHYIO MOJIENh O0BEKTa yIpaB-
JIEHUS: PAa30MKHYTO€ YIIpaBJIEHUE, YIIPABIECHUE N0 OTKJIOHEHUIO, YIIPABICHUE 110 BO3MYIICHUIO

3. Uto BeIXomuT 3a paMku 3agad SCADA? cO0p maHHBIX ¢ TaTIYMKOB, IPEIOCTABICHNE TI0JIH30Ba-
TENbCKOTO HHTepdeiica, COXpaHEHHWE HCTOPUU TEXHOJIOTHMUECKOro mpolecca, (popMHpOBaHHE MPOU3-
BOJICTBEHHBIX 3aJJaHUI MTEPCOHAITY.

4. YKkaxuTe NporpaMMHBIN MPOAYKT, KOTOPBIA MOXHO MCIOIb30BaTh JJIsI MOJAECIUPOBAHUS MPOIIEC-
cos ympasnenusi? MATLAB, Open Office Write, MS Word, MS Powerpoint

5. Ckonbko ypoBHe# B moaenu untepgetica OSI? 4,5,6,7

6. Uto HE MOXKET OBITH LETBI0 AaBTOMATH3AIlUN MMPOU3BOCTBA: 3alIUTa 000PYAOBaHUS OT ACHUCTBUI
MepCcoHaNa; TOMyYeHHE OMOJHUTENBHON NPUOBUIH; MOBBIIICHHE YpPOBHS O€30MacHOCTH IMEpPCOHANa;
YCTaHOBKA HOBOTO TEXHOJIOTHYECKOTO 00OPYIOBAHHS.

7. UTo BXOOUT B COCTaB MCXOJHBIX JAHHBIX JIJISl MPOEKTUPOBAHUS CUCTEMBI yrpaBiieHus? Hopma-
THUBHBIC JJOKYMEHTBHI, TEXHHUECKasi JOKYMEHTAIMs Ha OOBEKTHI YIIPaBICHUS, JOHDKHOCTHBIC WHCTPYKITUU
MEpPCOHAJIA, BCE BBILIETIEPEUNCIECHHOE

8. B kakoMm ciydae cucTema ympaBJIeHHs Ha3bIBaeTCsl aBToMarndeckoil: Eciau yenoBek (omeparop)
HETMOCPEACTBEHHO YIPaBIsIeT OOBbEKTOM; €CITM YENIOBEK YMPaBISET OOBEKTOM C IMOMOIIBI0 TEXHUUYECKHUX
CPEJICTB; €CJIM YEJIOBEK YIPaBisieT 00BEKTOM C MOMOIIBIO KOMITBIOTEPA; €CITM CHCTEMa YIPaBIIseT 00bEK-
TOM 0€3 yJacTHsI YeIoBeKa.
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9. Kakas cucreMa ympaBlieHUsI Ha3bIBaCTCS ACTCPMUHUPOBAHHOW: B KOTOPOW MOBEJCHHE OOBEKTa
yIOpaBICHUS MOXKHO TpeAcKa3aTh B JIF0O0l MOMEHT BPEMEHHU; XapaKTEPUCTHUKU KOTOPOM H3BECTHBI; JIJIs
KOTOPOU M3BECTHBI KOI(DPHUIIMEHTHI perynsTopa; s KOTOPOU 3aJaHbl BCE COCTOSHUSL.

10. Kakoi1 Tun pe3epBUpOBaHUS HE NMPUMEHSIETCS JJIsI CEPBEPOB BBOJA-BBIBOJIA: XOJIOJAHOE; TOPS-
yee; KIIACTEpHAsl CUCTEMA; TOJTHOE TYOIHpOBaHHE.

11. Haznauenue crangapta OPC: moaxmounTh aHAJIOTOBBIC TaTYMKU K IUPPOBBIM HHTEpdeiicam;
o0ecreynTh KOPPEKTHOE B3aUMOJICHCTBHE KOMIIOHEHTOB Pa3IUYHBIX MMPOU3BOIUTENEH; 00eCeunTh BO3-
MOKHOCTh CO3/IaHUSI CUCTEM PEaIbHOTO BPEMEHHU; OINPEIECINTh MpaBujia MPOEKTUPOBAHUS CUCTEM YIIpaB-
JICHUS.

12. 'maBHas 11e1b pa3pabOTKU U MPUMEHEHHSI MHTETPAIIMOHHBIX PEIICHHUI: 00eCcTIeunTh 0OMEH MH-
dbopmarmeit Mexa1y pa3HOPOIHBIMH CHCTEMaMU; 00SCTICUUTh TUCTAHIIMOHHOE TOJKITIOUYEHUE KIHMEHTOB;
OpraHU30BaTh pa3rpaHUYCHUE MIPAB IOCTYIA K HH(OOPMALIMU; CO3/1aHNEe €AMHOTO HHPOPMAILIMOHHOTO IPO-
CTpPaHCTBA MPEANPUATUS

13. Vxaxkute ocHoBHbie nipu3Haku [1JIK: mMomynmeHas cTpykrypa; Hamuume uHTepdeiica RS-232;
HATMYUE CPebl UCTIOTHEHHUS MOJIb30BaTENIbCKHUX 3a]1a4; HAIMYNE HCTOYHUKA OecriepeOoitHOro MUTaHwsI.

14. Kakue TpeOOBaHMS TPEABABISIOTCS K amnmapaTHOMYy OOECIEYeHHIO CepBepa BBOJA-BHIBOJIA!
KOMITJICKTAITMS] ICTOYHUKOM OecriepeOOMHOT0 MUTaHusl, HAIMYNE HE MEHEe JIBYX CETEBBIX KapT, 3€pKallu-
pOBaHUE )KECTKOTO JUCKA, 00BEM OTiepaTuBHOM naMsaTu He MeHee 4 ['b.

15. Kakumu mperMyIiecTBaMu O0JIaAar0T OECTIPOBOJHBIC CETH Iepe] MPOBOJHBIMU? BHIIIE CTE-
neHb 3amuThl oT HC/I; MeHbIIe 3aTpaT Ha MOHTaXK; BBILE CKOPOCTh NMEpeNaud JaHHBIX; BO3ZMOXKHOCTb
YCTaHOBKHU Ha MOOMIILHBIE OOBEKTHI.

16. B ctpykTypy kakoro moayis [IJIK moxkeT He BXOAUTH ITPOIIECCOP: MOAY/Ib aHAJIOTOBOIO BBOJIA;
MO/1yJIb TUTAHUSI; KOMMYHUKALIMOHHBIN MOJIYJb; MOJYJIb JUCKPETHOTO BBIBOJIA.

17. Yro Takoe matauk? CpencTtBo u3MepeHus: GU3NUeCKOr BEJIUYHHBI, YCTPONUCTBO, MPeodpasyro-
iee u3MepseMbIil TapaMeTp B ANEKTPUUECCKUI CUTHAI; TF000€ YCTPOHUCTBO, pearupyromiee Ha U3MEHEHUE
napameTpa; yCTpONCTBO, BbIato1ee Mu(ppoBoii CUTHAIL.

18. Kaxkoit natynk Ha3pIBaeTCs TUCKPETHBIM? MIMErOIIHiA TOIBKO 1B COCTOSIHUS;, BBIIAIOIIHIA (-
POBOM CHTHAJI; BBIJIAIONIMN CUTHAJ B 3aJJaHHbIE MOMEHTBI BPEMEHU; BBIJIAIONIUN CUTHAJ, KBAHTOBAHHBIN
0 3HAYECHHUIO.

19. Ha3nayenne mckpoOe30macHOTO Oaphepa: CHATh HEOOXOAMMOCTHh CePTHU(UKAIMH yCTPOUCTB,
pa3MeIIeHHBIX B 0€30IaCHOM 30HE; OrPaHUYHUTh TOKH B OIACHOM 30HE; TaJbBAaHUYECKHU Pa3JCIIUTh OIac-
HYI0 1 0€30MacHYIO 30HbI; YCTPAHUTh BO3MOKHOCTh BOSHUKHOBEHUS UCKP B OMACHOM 30HE.

20. Kakoii 0OMeH JaHHBIMU Ha3bIBACTCSI aCHHXPOHHBIM: B KOTOPOM TPAH3aKILUS 3aBEpIIAETCS 110
CTpOO-CcUTHAITY; B KOTOPOM TpaH3aKIIMs 3aBeplIaeTcs M0 BPEMEHHU; B KOTOPOM TpPaH3aKIIHsl 3aBEpIIaeTCs
"pyKonoxarreM"; B KOTOPOM He 3aJlaHa CKOPOCTh Tepeiaud HH(opMaIiu

14.1.2. Tembl KOHTPOJILHBIX PadoOT

KontponsHaas padora Nel. Bonpocs! cBsizannbie ¢ ocHOBHBIM onpeneneHusmu B ACYTII. Jlarun-
KU U UCTIOJIHUTENIbHbIE MEXaHU3MbI KaKue ObIBAIOT KaK MOAKIIIOYAIOTCS. IPUMEPHBIE BONPOCHL: "DYyHKIHU-
oHasbHble BO3MOKHOCTH SCADA - cucrem B ACYTII. Knaccudukaius 1aT4vkoB MO THUILY CBSI3U C BBI-
HIECTOSALIMM YPOBHEM B CUCTEME aBTOMaTu3aluu. «IHTeIIeKTyanbHbIi AaTYnK», GYHKLIUU U peliaeMble
3amaun. [IpuBecTn GIOK-CXeMy THUIIOBOTO KOHTPOJUIEpa, C onmucaHueMm ero pabotel. Hasnauenue Omoxa
BBona-BbIBoa U3 OJIOK-CXEMBI TUIIOBOTO KOHTpoJUIepa. ¢ mpumepamiu. [IpuBectu npenmyIiecTBa UCIOIb-
30BaHUS B CUCTEMax aBTOMATU3allMU IPOMBILIUIEHHBIX KOMIIBIOTEPOB 10 cpaBHeHuto ¢ [1JIK.)

Kontponbenas padora Ne 2. Bonpocs! cBsizanHble ¢ koHTposiepamu 1 SCADA cucremamu. [Ipu-
MepHble Borpochl: " Haznauenue 610ka BBona-BbriBoia 13 OJI0K-CXEMBI TUIIOBOTO KOHTPOJUIEpA. C pUME-
pamu. IIpuBecTn npeumyniecTBa UCIOJIB30BaHUSA B CUCTEMAaX aBTOMAaTHU3allMK ITPOMBIIUIEHHBIX KOMIIBIO-
TepoB 1o cpaBHeHuto ¢ [1JIK. [lepeuncnute kputepun BeiOOpa NpoMbILUIEHHOH muHBL. [IpuBenuTe kakue
¢ynkuun BoinonHser SCADA-cucremsl ? IlpuBect 0n0K-cXeMy B3aUMOAEHCTBHUSL KOMIIOHEHTOB THUIIO-
Boil SCADA-cucremsl. [lepedncnure Kputepun npu BEIOOPE CUCTEMBI YIIPABICHHUSL.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
AHau3 COBPEMEHHOTO Pa3BUTHUS IPOMBIILJIEHHOCTH U BBIJICJICHIUE OCHOBHBIX MPEANOCHIIOK BHE-
npenust ACY Ha npeanpustusx. OCHOBHBbIE YaCTH MPOMBIIIICHHON cucTeMbl. OO30pHBIN aHAINU3 KOMIIO-
HEHTOB TUNOBOM apxuTeKTypbl ACY: u3MepUTeNIbHbIC U YIPABISIONINE YCTPONCTBA, CUCTEMBI YIIpaBJe-
HUSI TEXHOJIOTUYECKUM IPOIIECCOM, CUCTEMBI YIIpaBiieHUsl (PMHAHCOBOM, XO3SICTBEHHON M aIMUHUCTpA-
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TUBHOU NIEATENBHOCTRIO TIpennpustus. OYHKIMA U METOABI YIPABICHUS MPEANPUATHEM TPU TOMOIIU
ACY: Bpiic/ieHHEe OCHOBHBIX TpeboBanmii npeanpusatuii k ACY, CHCTEMHBIN MOAXO MPH POSKTHPOBA-
Hun ACY.

0O0630p, aHanu3, KIaccuuKanus U mpuMepbl KoMmoHeHToB ACY:

* JIaTYuKH ¥ UCTIOTHUTEIHHBIC MEXaHU3MBI.

» Kontpomnepsr: ycrpoiictBa coopa u o6padotku (Y CO) nndopmaruu, mporpaMMupyeMbIe JIOTH -
yeckue KoHTposuieps! (I1JIK), npombliieHHbIE KOMITBIOTEPHI.

* [IpoMblInIIeHHBIE IIMHBI 111 CUCTEM aBTOMAaTHU3all|H.

* SCADA-cucrtemsl

AHanu3 COBPEMEHHOT0 COCTOsIHUSA MUPOBOTo peiHka ACY. AHanu3 coctosHust peiika ACY B Poc-
cun. OCHOBHBIE 3Tanbl U cTaauu co3nanus U BHeapeHus: ACY. OueHka S5KOHOMUYECKOH 3(PPEKTUBHOCTH
ACY. Metosl obecriedeHns TOCTOBEPHOCTH B coXpaHHOCTH nHpopmaru B ACY.

Brinenenue coBpemennbix TpedoBanuit k SCADA. CtpykrypHast opranuzanus SCADA-cucrem.
CpaBHUTENBbHBIN aHAIN3 MUPOBBIX NpousBoautesien SCADA-nakeToB. MeToabl MOBBIIEHUS HAJI€KHO-
ctu cucteM SCADA.

Windows npu moctpoernn SCADA-cucteM. OCHOBHBIC KOHIICTITUM MOJEIH KOMITOHEHTHBIX
00bekroB (COM) Hasznauenue u ucropus pazsutust COM. [IpenmyiiecTBa HCHOIb30BaHUS KOMIIOHECHTOB
COM. MHnrepdeticet B COM. OcoOeHHOCTH pachpeneIeHHONM MOAET KOMIIOHEHTHBIX OOBEKTOB
(DCOM). CymHOCTh ¥ Ha3HAUYEHUE TEXHOJIOTUM BHEIPEHHS M CBS3BIBAHUS OOBEKTOB JJISi CHCTEM IPO-
MmbiienHo apromatu3aiuu (OLE for Process Control). [IpuHnmme! mocTpoeHus, OCHOBHBIE COCTaBHBIC
gactu U 0030pHbIi ananu3 OPC-cepBepos.

Haznauenue u ¢pynkuu pacnpeneneHHbix ACY(PACY). Ocobennoctu noctpoenus PACY. Tpe-
OOBaHUSI K KOMIIOHEHTaM CHCTEMBI, ipuMepsl peanusanuu. Koarpomnepsr miis PACY. Ilpaktuyeckue pe-
KOMeHJaluu noctpoenus coppemenubix PACY B Poccun.

14.1.4. Bonpocsl n1u¢depeHIIupOBAHHOTO 3a4eTa

1. Beinenure npenmyiuectsa coppeMeHHbIXx APM Ha ocHoBe IIK, B cpaBHeHuu ¢ panee cyiue-
cTtBoBaBIIMMHA APM Ha 0OCHOBE MHEMOILIMTOB U IYJITOB YIIPABIICHHUS.

2. IIpencraBbre PyHKIIMOHAIBHYIO CXeMY TUIIOBOTro KoHTposuiepa B cuctemax ACYTIL, u onumm-
Te QYHKIMH U 33]1a4d KaXJI0TO ero OJoKa.

3. IlpeacraBere (yHKUHOHANBHYIO cxemy THNoBoi SCADA-cucremsr ACYTII , u onummre
(GYHKLIMM 1 33]Ja4d COCTaBJISIOLINX €€ YacTe.

4. IlpuBeauTte NpUUMHBI IOBBIIEHUS CIIPOCA HA AaBTOMATU3aLMI0 B KOHLIE XX BEKa.

5. [lepeuncnuth ypOBHU CUCTEMbI aBTOMAaTU3ALMU B MOPSAAKE UX BO3PACTaHUS OT TEXHOJIOTHYe-
CKOI'0 IIpoLecca A0 NIPEeAIpUATHS.

6. [IpuBecTH Tpu OTIMYUTENIbHbIE OCOOEHHOCTH CHCTEM aBTOMATH3aI[MU OT O(PHUCHBIX KOMIIbIOTEP-
HBIX CHCTEM.

7. APM naznauenue u pynxuuu, OcHoBHas 3agaya APMos.

8. ITosicHuTe OCHOBHOM MPUHLUI PabOTHl OMMETAJUIMYECKOTO JaTyMKa Uil U3MEpeHHs TemIepa-

TYpBI.
9. IlosicHuTe OCHOBHOM NMPUHIMI pabOThl TEeH30METPUUECKOTO AaTuMKa JUIsl U3MEPEHUs TeMIepa-

TYpBI.

10. [osicHuTe OCHOBHOM MPUHIMI PabOThI TEPMOTIAPHI ISl U3MEPEHUs TeMIiepatypbi(popmynal)

11. [IpuBenure kakue s3p1ku nporpammupoBanuu [IJIK "nomkusr" nognepxusaer SCADA cucre-
MBI eciii oHU npuaepkuBatotes crapaapra (IEC 61131-3:2013 /TOCT P MOK 61131-3-2016)?

12. TlosicauTe OCHOBHOW MPUHLIHUI PAaOOThI EMKOCTHOTO JAATYMKa JJIsl U3MEPEHUsT YPOBHS JKUJIKO-
CTH.

13. Hanummre nporpammy Ha sizbike FBD kotopast Ho HajkaTUH KHOTIKM(BXOJHON JaTyMK) 3aropa-
€TCsI U TOPUT JlamIia (BBIXOJHOM TUCKPETHBIN AATUHK).

14. Hanumure nporpammy Ha sizbike [l koTopast HO Ha)KaTUM KHONKHU(BXOAHOM JUCKPETHBIN Jat-
YHK) 3arOpaeTcsi U TOPUT Jlamra (BBIXOJHOM IUCKPETHBINA JaTUHK).

15. Hannmmre nporpamMmy Ha s3sike FBD koTOpas eciin 4enoBek 3aXOQUT B KOMHATy CBET BKJIO-
4aeTCs U TOPUT JI0 TEX IOp ITOKA OH HAXOAUTCS B KOMHATE.

16. IlosicHuTe pa3sHUILY [IPHU MCIIOJIB30BAHNUN PA3IMUHBIX TUIIOB JIaTYUKOB TEMIIEPATypPhl AJis U3MeE-
PEHUS PA3TUYHBIX TEMIIEPATYPHBIX IMANAa30HOB (AaCUMIITOTHYECKUE TpaUKH 00s3aTEIbHbI).
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17. TosicuuTe mpUHIUI paOOThl JaTYMKa ONPEEIIIONIET0 KOHIICHTPAIMIO BPEIHBIX MpUMecel B
BO3.yXE.

18. IIpu momomu kakoi TexHosnorui (B cpeae Windows) mpuioxeHus: 0OOMEHHUBAIOTCS TaHHBIMU B
SCADA-cucrtemax.

19. Tlosicuute mpuHIMI PpabOThI MOJYIPOBOJAHUKOBOTO JaTyMKa TEMIepaTyphl (Ui JUara3oHa
Industrial).

20. IossicHuTEe OCHOBHOW NMPUHLHUI paObOThl MHAYKTUBHOTO JaTYMKa Il M3MEPEHUsI YPOBHS KU -
KOCTH.

14.1.5. Tembl J1a0opaTOpHBIX padoT

«MasterSCADA cTpykTypa, OpUeHTaLUsD»

MasterSCADA - UHCTpYMEHTHI IUHAMUKH

Cuctema BBOJa/BBIBOJIA TAHHBIX C MCIIOJIb30BaHuE KOHTposuiepa SMH2010

Hacrpoiika o6sexToB MasterSCADA

MasterSCADA Teru u aninapMsl

Crenp "YMubii ntoM", MHeMocxema B Master SCADA

Crenn "ACVYTII" - Iloarotoka HIuxtel. InTouch WonderWare - nuactpymeHTsI rpadyKu U pacro-
JIOXKEHUS

Crenp [IN/] perymnarop. MasterSCADA - uHCTpyMEHTBI, JUHAMHKA

Intouch Wonderware - nuHcTpyMeHTBI TpaduKU U PACIIOIOKEHUE

Crenn "YnpaBieHus: acCHHXpOHHBIMHU 3JiekTpoasurarenssmu’" npu nomouu [JIK Siemens LOGO!

Crenn "VYmpaBineHHs: acHMHXpOHHBIMU anekTpoisuraresnsmu’ npu nomomu [1JIK  Danfoss.
MasterSCADA - HHCTpYMEHTBI, TUHAMUKA

Crenn "ACY ymmunoro ocsemenus - ['opceer" mpu nmomonu I[TJIK Danfoss. MasterSCADA -
WHCTPYMEHTHI, TUHAMUKA

Crenn "YnpaBnenusi snekrponutanueM’ npu momomtu Liebert GXT2 UPS. Web SCADA -
WHCTPYMEHTHI, TUHAMUKA

Crenp "YnpaBieHus aCHHXPOHHBIMM 3JieKTpoaBuraresnsMu" [l umMuTanuu nepekadkud HedTu
pa3Hoii mnotHocTH. MaserSCADA - HHCTpYMEHTHI, IMHAMUKA

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl 1OIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeTMIIMTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLEHOYHbIM MATepPHAJIaM /JIsl JIHI[ ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUIOB MpPEIyCMaTPUBAETCS 10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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