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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
ABTOMATH3HPOBAHHBIE KOMILIEKCHI pacnpeae/IeHHOI0 YIpaBJIeHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cneruaibHOCTh: 27.03.04 YnpaBiieHne B TEXHHYECKUX CHCTEMAaxX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
dopma oOyueHUs: OUHaASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

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

Cemectp: 7

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/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 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 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
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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 « ABTOMaTU3MpPOBAaHHBIE KOMIUIEKCH! pacnpeaeieHHoro ynpasiaenus» (b1.B.J[B.9.1)
OTHOCHUTCS K 010Ky | (BapraTuBHAs 4acTh).

[TpenmecTByOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstoTCA: MHPOD-
MAaI[MOHHbIE TEXHOJIOTMH, BhIUMCIUTENbHBIE MALIUHBI, CUCTEMBI M CETH, Teoprs aBTOMaTHYECKOr0 yIpaB-
nenusi, MUKponpoLeccopHble ycTpoicTBa, TeXHHUECKHEe CPeICTBA AaBTOMATU3ALUN U YIIPABJICHUS.

ITocnenyromuMu JUCHUIIIIMHAMU SBIIOTCS: [IpenaumninoMHas npakTuka.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpo(dhecCHOHANIbHOM
JIeSITEIIbHOCTH;

— TIK-9 cnocoGHOCTBIO IPOBOAUTH TEXHUUYECKOE OCHAIIEHUE pabouuX MECT U pa3MelLIeHHE TeX -
HOJIOTUYECKOTr0 000pYyA0BaHUS;

— TIK-10 roToBHOCTBIO K y4acTHIO B pabOTax MO M3rOTOBJICHUIO, OTIAKE U Cllaue B IKCIUTyaTa-
LIUIO0 CUCTEM U CPEJICTB aBTOMATU3ALIUN U YIIPABJICHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

— 3HaTh YUTO Takoe JaT4YMKHU, UCTIOJTHUTEIbHBIE MEXaHNU3MbI, KOHTpOJIEpbl. OCHOBHBIE PUHIM -
nel gucnerdepckoro ympasieHusi. Ctpyktypy ACVYTIIL, kak RTU-layer tak u HMI. Apxurexrypy
SCADA.

—  yMeTb * JIeTKo opueHTHpoBarbcs B coBpeMeHHbIX ACYTII 1 0cOOEHHOCTBIO UX MOCTPOEHUS B
Poccuu; * cozmaBath mporpamMmmHoe obecrieueHue BepxHero ypoBHsS ACYTII B KoMIuIeKce MHCTPpYMEH-
tanbHbIX cpenctB WinCC, InTouch Wonderware; ¢ npuMeHsTh NOTy4YeHHbIC 3HAHUS JJISI CAMOCTOSTEIb-
HOTO MPOEKTUPOBAHUS KOHKYPEHTHO- clIocOOHBIX ACY.

— BJagerb HaBbpikamu co3nanus npoektoB B SCADA. YMmeHneM HacTpOUTh KOHTPOJUIEPHI Ha
npueM U nepeaady uHopmanuu. OTkanuOpoBaTh JATYMKH U UCIIOJHUTEIbHBIE MEXaHU3MBI.

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 54 54
Jlexknuu 20 20
JlaGopartopHbie pabOThI 34 34
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CamocrosTenpHas paboTa (BCero) 54 54
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 14 14
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 24 24
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCoB) 16 16
TEOPETUYECKOM YacTu Kypca

Bcero (0e3 ax3ameHa) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Pazniensl mUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
= = 2 g =l
- o 3 o QO > =
. ' ‘S g2 25
Hazsanus pa3aciioB JUCHUITIINHBI 5 o o o O g 5
= =) p= 50 s B
= s o 9 g2
7 cemecTp
1 O630pHbII aHAJIN3 CUCTEM IPOMBIIIICHHON 4 2 8 14 OIIK-7
ABTOMAaTH3AIIIH.
2 CTpyKTypa ¥ IPUHIHUIIBI TOCTPOCHUS 4 4 32 40 OIIK-7, TIK-10,
OCHOBHBIX obecneunBaromnux yacteit ACY. [TK-9
3 Apxutektypa 1 (yHKIHOHUPOBAHHUE CH- 4 2 0 6 OIIK-7, I[IK-10
CTEeM JIMCIIETYEPCKOro YIpaBleHus u coopa
JTAaHHBIX.
4 0630p Texnonorun OPC u ee ponb B cucTe- 4 2 0 6 OIIK-7, ITIK-10
Max IPOMBIILIEHHON aBTOMAaTU3alIlH.
5 OcobeHHOCTH IPOEKTUPOBAHMS, pa3pa- 4 24 14 42 OIIK-7, IIK-10,
00TKM 1 BHeApeHus pacnpeneneHHbx ACY. [TK-9
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 > 5
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIINHBI IO JICKIHSIM 5 ) &5
o E
= 2 =
a e g
= S}
7 cemecTp
1 OG30pHBIH aHaTNU3 AHaIn3 COBPEMEHHOTO Pa3BUTHS TPOMBIIIIIEHHOCTH 4 OIIK-7
CHCTEM MPOMBIIIVIEHHON | ¥ BBIIEJIEHUE OCHOBHBIX MPEANOCHIIOK BHEAPEHUS
ABTOMaTH3AIIUH. ACY na npeanpustusax. OCHOBHBIE YaCTH MTPOMBIIII-
JeHHOH cucteMbl. OO30pHBII aHAIN3 KOMIIOHEHTOB
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TUMOBOU apXUTEKTypbl ACY: U3MEpUTEIbHbBIC U
YIPaBIISIOUINE YCTPONHCTBA, CUCTEMBI YIIPABICHUS
TEXHOJIOTHYECKHUM ITPOLIECCOM, CUCTEMBI YIIPABICHHUS
(uHAHCOBOH, XO3IUCTBEHHOM U aIMUHUCTPATUBHON
NEATENBHOCTBIO NpeanpuATrs. OYHKIIMA U METOABI
ynpasieHus npeanpustuem npu nomouy ACY: Bel-
JieJIeHHe OCHOBHBIX TpeOOBAHUH NPEeNPUATHI K
ACY, cucreMHblii osxon npu npoekruposanun ACY.

Hroro
2 CtpykTypa u 00630p, aHanu3, KJIaCCUPHUKALMS U IPUMEPHI KOMIIO- OIIK-7,
MPUHLIMIBI TOCTpoeHUss  |HEHTOB ACY: ¢ JIaTuuky U UCTIONHUTEIbHBIE MEXa- I1K-9
OCHOBHBIX HU3MBL. * KoHTposepsl: ycTpoiicTBa cOopa u oopa-
obecneunBaronux yacteit | 6otku (Y CO) unpopmanuu, nporpaMMupyeMsble J10-
ACY. rudeckue koHTposuieps! (I1JIK), nmpomelnieHHbIE

KOMITBIOTEPBI. * [IpOMBIIIIIEHHBIE IMHBI 17151 CHCTEM

apromatuzamuu. * SCADA-cuctembl AHaIN3 COBpe-

MEHHOTO COCTOSIHUSI MUPOBOro psiHKa ACY. AHanu3

coctostaust peiHka ACY B Poccuun. OCHOBHBIE dTaIlbl U

ctaauu co3aanus u BHeApeHus ACY. OueHka 3KOHO-

mudeckoit appextuBHocTH ACY. Metonsl obecneye-

HUS IOCTOBEPHOCTH M COXPaHHOCTU MH(OPMAIIH B

ACY.

Hroro
3 ApxuTekTypa u Brinenenue coppemenHbix TpeboBanuii k SCADA. OIIK-7
(yHKIIMOHUPOBaHHE CrpykrypHas opranuzanust SCADA-cucrem. CpaBHu-
CHCTEM JIMCIETYEPCKOTO | TE€IbHBIA aHAIN3 MUPOBBIX TTpousBoauTeneid SCADA -
yIpaBJeHus U coopa nakeToB. MeTo/bl MOBBIIIEHUS Ha1E)KHOCTH CUCTEM
TAHHBIX. SCADA.

Hroro
4 O0630p TEXHOJIOTUH Windows nipu noctpoenunt SCADA-cuctem. OcHOB- OIIK-7,
OPC u ee posb B HbI€ KOHIIEHIIMH MOJEIN KOMIIOHEHTHEIX OOHLEKTOB TIK-10
cUcTeMax (COM) Haznauenwne u uctopus pazsuruss COM. Ilpe-
MIPOMBIIUIEHHOU MMYLIECTBA UCIOJIb30BaHU KOMIIOHEHTOB COM. UH-
aBTOMaTHU3alLH. tep¢eiicsl B COM. OcobeHHOCTH pactpeaeIeHHOMN

MOJIeNT KOMIIOHEHTHBIX 00hekTOB (DCOM). Cymi-

HOCTb Y Ha3HAYEHHUE TEXHOJIOTUN BHEAPEHUS U CBSI3bI-

BaHUs OOBEKTOB ISl CUCTEM MPOMBIIIJIEHHONW aBTOMa-

tuzanuu (OLE for Process Control). [Ipuniumns! mo-

CTPOEHUS, OCHOBHBIE COCTaBHbIE YaCTHU U 0030PHBII

ananu3 OPC-cepsepos.

Hroro
5 Ocobennoctu Haznauenne u QyHKIMH pacripeeeHHbIX OIIK-7,
MIPOCKTUPOBAHMSI, ACY(PACY). Ocobennoctu noctpoenust PACY. Tpe- [TK-10,
pa3paboTKu ¥ BHEAPEHHs |OOBaHUS K KOMIIOHEHTaM CHCTEMBI, IPUMEPHI peaTu- IK-9

pacnpeneneHubix ACY.

3anuu. Kontposiepsr giist PACY. [IpakTudeckue peko-
MeH/Jlaluu noctpoerus coppemeHHsix PACY B Poc-
CHUH.

HUroro

Hroro 3a cemectp

20
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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

Hanmenosanne aucuumiug o0ecreuynBaeMbIX TUCIUTUTAH
| 2 3 4 5
[IpeamecTByromue TUCITUATITUHBI
1 UndopmaninoHHbIE TEXHOIOTUU +
2 BpruncnuTenbHble MAILIMHBI, CHCTEMBI U . .
ceTu
3 Teopust aBTOMaTHUECKOIO YIPABIICHUS +
4 MuxkponponeccopHsle yCTPOHCTBA + +
5 TexHuueckue cpesicTBa aBTOMATU3AIUU U 4 N
YIPaBJICHUS
[Tocnenyromue TUCIUITITUHBL

1 IlpepaumioMHast mpakTHKa + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHA
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -
TUH

§ Bunwr zagsatuit

=

B ¥ "

5 i 8 8. ®DopMBI KOHTPOJIS
=

2 = ' 2

<z = @)

OIIK-7 + + + KonTponbHas pabota, OTueT 1o
naboparopHoii padote, Ompoc Ha
3aHATHAX, 3aueT, TecT

I1K-9 + + + KonTponsHnas pabora, OTder mo
naboparopHoii pabote, Onpoc Ha
3aHATHUAX, 3a4eT, TecT

[IK-10 + + + KonTponbhas pabota, OTueT 1o
nmabopatopHoi padote, Onpoc Ha
3aHATUAX, 3a4eT, TecT

6. IuTepakTUBHBbIE MeTOABI U (POPMBI OPraHU3ALMUYN 00yYEHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HaunmeHoBaHue 1a00OpaTOPHBIX pabOT MpUBEACHO B Tadmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 3 £
3 s 5
< 25
O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o E
= 2 =
e e 2
= Sl
7 cemecTp
1 OG30pHBIH aHaTN3 «MasterSCADA ctpykTypa, OpueHTaIusD) 2 OIIK-7
CUCTEM IIPOMBIIUICHHON Htoro
aBTOMAaTH3alLUH.
2 CtpykTypa MasterSCADA - HHCTpYMEHTBI AMHAMHUKHU 2 OIIK-7
TIPHHLHIIBL HOCTPOCHUA | Cyerena BBOIA/BBIBOAA JAHHBIX C HCIIONB30BAHNE 2
OCHOBHBIX . | koHTposuiepa SMH2010
00€eCIIeUnBarOINX YacTen
ACY. Hroro 4
3 ApxuTekTypa u Intouch Wonderware - uHCTpyMeHTHI TpaduKU U pac- 2 [IK-10
(yHKIIMOHUPOBaHHE MIOJIO’KEHHE
CHCTEM JIMCIIETYCPCKOTO | 1r o 2
ynpasJeHus U coopa
JTAHHBIX.
4 O030p TEXHOIOTHH Hactpoiika 06bexkToB MasterSCADA 1 OIIK-7
OPC u ee pok B MasterSCADA Teru u annapmbl 1
cUCTEMax
MIPOMBIIIICHHON Hroro 2
aBTOMaTHU3allHH.
5 OcobeHHOCTH Crenp "YMubeii noM", Muemocxema B Master SCADA OIIK-7,
HpoeKGTHPOBaHHH’ Crenn "ACVYTII" - Ilogroroska [uxtel. InTouch 11_[(§< -9, IK-
PaspabOTKI 1 BHEAPCHUA |\ derWare - muCTpyMEHTHI Tpadiki 1 pacIioome-
pacnpeneneHHbIx ACY.
HUS
Crenpn [IN]] perynsitop. MasterSCADA - unctpymen- 4
Thl, IUHAMHKA
Crenp "VYrpaBineHUs] aCHHXPOHHBIMU 3JIEKTPOIBUTA- 2
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- 2
tensimu" mipu momotnu [TJIK Danfoss. MasterSCADA
- HHCTPYMEHTHI, TUHAMHKA
Crenn "ACY ymuunoro ocsenienus - ['opcser” npu 2
nomonu [IJIK Danfoss. MasterSCADA - unctpymeH-
Thl, IUHAMHKA
Crenp "VYnpapneHus 3JI€KTpONUTaHUEM" IPU TOMOIIH 2
Liebert GXT2 UPS. Web SCADA - HHCTpYMEHTHI,
JUHAMHKa
Crenp "VYnpaBineHUs] aCHHXPOHHBIMU JIEKTPOBUTA- 2

tensmu" JIs uMuTanum nepexkayku HeTu pasHou
mwioTHOCcTH. MaserSCADA - HHCTpyMEHTBI, TUHAMHKA
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Htoro 24

Uroro 3a cemectp 34

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
HazBanus pa3nenos = = @®opMBI KOHTPOJIS
6 ] = O
paboThI 4 s 2
S a8 =
al g
= S
7 cemecTp
1 O030pHbIH aHAN3 [IpopaboTka JIeKIIHOHHOTO 8 |OIIK-7 KonrtponpHnas pabora,
CUCTEM MPOMBIIIJICHHONW | Marepuana Omnpoc Ha 3ausaTusx, Ot-
BTOMAaTH3aIIWH. 4eT I TOpPHOH pa-
aBTOMaTH3all Wroro ] €T 110 JIabopaTopHOii pa
oote, Tect
2 Crpyktypa v npuHIUIbl | CaMOCTOATENIbHOE U3y4e- 16 |OIIK-7, |3auet, KouTponbHas pado-
IIOCTPOEHMSI OCHOBHBIX HUE TeM (BOIPOCOB) Teope- IIK-10 ta, Onpoc Ha 3aHATHSIX,
o0ecreunBarIIMX YacTel | THYECKOM YacTh Kypca Otyet mo maboparopHOU
ACY. Te, TecT
CY [IpopaboTka JIEKIIMOHHOTO 16 pabore, Tec
MaTepuana
Hroro 32
5 OcobenHoctH OdopmieHre 0TYETOB 10 14 |OIIK-7, |3auer, OTuet no nabopa-
MIPOEKTUPOBAHUS, nabopaTtopHbIM paboTam [1IK-9 TOopHOM padote, Tect
pa3pabOTKU U BHEPEHUS Virtoro 14
pactpeneneHubix ACY.
Hroro 3a cemectp 54
Hroro 54

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

N . MaxkcuManbHbIN
N MaxkcuMalibHBIN MaxkcuMalibHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
7 cemecTp
3auer 30 30
KontponpHas paborta 5 5 10
Ormpoc Ha 3aHATUAX 5 5
OtyeTt no nabopaTopHOM 10 15 25 50
pabote
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Tect 5 5
Hroro makcumyM 3a nepu- 20 20 60 100
on

Hapacraromum nrorom 20 40 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

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

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. PoxnectBenckuit JI. A. ABTOMAaTH3MPOBAHHBIE KOMIUIEKCHI PacHpe/IeJICHHOTO YIPABJICHUS :
YuebHoe mocobue - Tomck : TYCVYP, 2007. - 179 c. (Hanmuuue B 6udmmuoreke TYCVYP - 34 3k3.)

12.2. lonostHUTEILHAS JIATEPATYpa

1. Kaurun B. B., KoznoB B. H. AnmnaparHeie U nporpaMMHbI€ CpPEACTBA CUCTEM YIpPaBJICHUS.
[TpoMbIIIITIEHHBIE CETH M KOHTPOJUIEPHI: yueOHoe nmocobue 1ist By30B. - M. : BUHOM. JlaGopartopust 3Ha-
Hui, 2012. - 419 c. (manuuue B 6ubamoreke TYCVYP - 10 5k3.)

2. Panonopt D.51. AHanM3 U CUHTE3 CUCTEM aBTOMAaTHUYECKOIO YIPABIEHUS C paclpeaeIeHHbIMU
napameTpamu : yaeOHoe rmocodue s By30B - M. : Beicmas mikomna, 2005. - 291 c. (Hanuuue B OuOImoTe-
ke TYCVYP - 20 3k3.)

3. TIlerpos B.H. Madopmannonnbie cucteMsl : YueOHuk ais By3oB - CII0. : [Tutep, 2002. - 688
c. (Hanmmuue B ouomoteke TYCVYP - 24 3k3.)

4. PoxnectBeHckuid JI.A. ABTOMAaTU3UPOBAHHBIE KOMIUIEKCHI PACHpPEIEICHHOIO YMPABICHUS.
Yyebnoe nocobue./TYCYP - Tomck: TMIIJIO, 2002. - 124 ¢. (mHanuune B 6ubmrorexke TYCVYP - 22 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. PoxnectBeHckuit [[.A. ABTOMaTM3UPOBAHHBIE KOMIUIEKCHI PACIpPEICTICHHOTO YMNpaBICHUS :
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VYue6Hoe nocodue, TYCVYP, kapenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (JlabopaTopusie paboTsI 1-
8 ctp. 28-147) (manuune B 6ubnmoreke TYCVYP - 35 5k3.)

2. PoxnectBeHckuil [[.A. ABTOMaTu3MpOBaHHbBIE KOMIUIEKCHI PaclpeAeIEHHOrO YIPAaBICHUS :
Yyeonoe nmocodue, TYCVYP, kadenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (CamocTosiTenbHast paboTa
ctp. 148-172) (nanuuue B 6unbmuotexe TYCVYP - 35 9k3.)

3. Cucrema BBOJa/BBIBOJIA JTAHHBIX C HMCMOJb30BaHUE KoHTpoiiepa SMH2010: Metoguueckue
ykazaHus K JabopatopHeiM pabotam / Koryounckuii B. I1., U3tomoB A. A., Pynesckuit B. M. - 2018. 12

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

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHGOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. 2. http://www.kcup.tusur.ru/?module=mod_methodic

3. 3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. 4. https://elibrary.ru/defaultx.asp

5. 5. http://www.tehnorma.ru/

12.5. Ilepuoguveckue U3IaHus

1. Kypnan: IlpomsinuienHsie ACY 1 KOHTpPOJUIEpPHI: HAYYHO-TEXHUYECKHUN MPOU3BOJICTBEHHBIN
xyprai/ OO0 "CATEI'E" (M.), HAVUTEXJIMTU3AT (M.). - M. : Hayurexautuzaat. - ISSN 1561-
1531.-2002-2011

2. JKypnan: MexarpoHuka, aBTOMaTH3allMs, YNPABJICHUE : TEOPETUUYECKUUA U MPHUKIATHOUN
Hay4YHO-TeXHUYECKH )KypHall. - M. : HoBble TexHonoruu. - ISSN 1684-6427. —2002-2011r

3. Jlarumku u cuctembl = Sensors and Systems : eXKeMeCSYHbIH HaAyIHO-TEXHUYECKUN U TTPOU3-
BOJICTBEHHBIN )KypHaJ - M. : CenCu/lar, 1998 - . - BeixoauT exxeMecsiaHo

4. TlpuGopsl u cUCcTeMBI. YTpaBjieHHEe, KOHTPOIb, JUATHOCTHUKA : HAYYHO-TEXHUUYECKHUNA U MPOU3-
BOJICTBEHHBIN KypHaIL. - M. : Hayurexnurusaar.

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00eCTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnevyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMAaTHUECKHE HII-
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs JadopaTopHbIX padoT

JlaGopaTopust 2JIEeMEHTOB U yCTPOUCTB CUCTEM aBTOMATHKHU

yueOHasi ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHMS 3aHATHH IPAKTUYECKOro TUIMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATUI 1a00paTOPHOTro THIIA,
MIOMELIEHHE JUIsl IPOBEIECHUS TEKYILIEr0 KOHTPOJIS ¥ POMEXKYTOUHOM aTTeCTAllMM, TIOMELLEHUE ISl cCaMO-
CTOSITEITEHON PabOTHI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 330 aym.

Omnucanue uMeroierocs 000pya0BaHuUs:

- [Ipoextop LG RD-DX130;

- CreHp As MccaeI0BaHuUs IPUBOJIOB;

- CTeHp s U3y4eHus ¥ IporpaMMHUpPOBaHUs IPOMBIILIEHHBIX KOHTpoiuiepoB MOSCAD;

- CreHp U1 U3Yy4EHUS U NPOTPaMMHUPOBAHMS MPOMBIIUIEHHBIX KOHTPOJUIEPOB CUCTEM yIIpaBile-

HUS;
- Crenn qist uzydenust ACY 1opOoXHBIM JBUKEHHEM B KOMILJIEKTE;
- Crenp nns uzyuenust ACY HapyKHBIM OCBELLIEHUEM B KOMIUIEKTE;
- Crenn qns cucrem TN /I-perynmmpoBanus;
- CTeHn il U3y4EHUsl CUCTEM PETYIUPOBAHMS JIaBJICHUS HA OCHOBE YIPABJISIEMOTO 3JIEKTPOIPH -
BOJIA;

- Crenn ais usydenus CY IBHKCHHUEM Ha OCHOBE MHTEIUICKTYaIbHOTO 3JIEKTPOITPUBO/IA TIEPEMEH -
HOI'O TOKA;

- CTeH /1S UCTIONIb30BAHUS CHCTEM OecriepeOOHHOr0 3IeKTPOITUTAHHUS;

- YueOHsIii cTeH Ha O6a3e gorndeckux moayneir LOGO;

- YueOHbIil cTeH1 Ha 6a3e MPOrpaMMHUPYEMOT0 JIOTHYECKOr0 KOHTPOJLIepa;

- Y4eOHBIN 3JICKTPOMEXaHUICCKUH POOOT C KOMITBIOTEPHBIM YIIPABIICHUEM U 3JICMCHTAMH TCXHHU -
YECKOTO 3PCHHUS,

- Okpan untepaktuBHbIE SMARTBOARD;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecto npemnoaBaress.

[TporpamMHOe 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. MarepuajbHO-TEXHMYECKOE M IPOrPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIBIOTEPHBIE KIIAcChl),
PacTIOJIOXKEHHBIE 10 aJIpecaMm:
- 634050, Tomckast obmacTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast ob6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(hopMalOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHuE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CHCTEMBI ITPETIoIaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cCHCTEMBbl. YueOHas aynuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P TOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPTraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. KakuMm perieHusiM ciaeayeT oTaaBaTh NIPeaovYTeHUe Py MPOSKTUPOBAHUM CUCTEM YIIPaBJICHUS:
HOBEHMIINM pa3paboTkaM, cOOCTBEHHBIM pa3paboTKaMm, CEpUtHBIM pa3padoTKaM, YHHKAJIbHBIM YCTPOM-
CTBaM.

2. Kakoif mpuHIIUTT yIPaBICHHUS TO3BOJIIET UCIIOIH30BaTh YIPOIICHHYIO MOJIENh O0BEKTa yIpaB-
JIEHUS: PA30MKHYTO€ YIIpaBJIEHUE, YIIPABIECHUE N0 OTKJIOHEHUIO, YIIPABICHUE 110 BO3MYIIICHUIO

3. Uto BeIXomuT 3a paMku 3agad SCADA? cOop maHHBIX ¢ TaTIYMKOB, IPEIOCTABICHNE TI0JH30Ba-
TENbCKOTO HHTepdeiica, COXpaHEHHWE HCTOPUU TEXHOJIOTHMUECKOro mpolecca, (opMHpOBaHHE MPOU3-
BOJICTBEHHBIX 3aJJaHUM 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 untepgerica OSI? 4,5,6,7

6. Uto HE MOXKET OBITH LETTBI0 AaBTOMATH3aIlUN MMPOU3BOCTBA: 3alIUTa 000PYAOBaHUS OT ACHUCTBUI
MepCcoHaNa; TMOMyYeHUE OMOJHUTENBHON NPUOBUIH, MOBBIIICHHE YpPOBHS O€30MacHOCTH IMEpPCOHANa;
YCTaHOBKa HOBOT'O TEXHOJIOTUYECKOTO 000pyI0BAHUS.

7. UTo BXOOUT B COCTaB MCXOJHBIX JAHHBIX JIJISl MPOEKTUPOBAHUS CUCTEMBI ynpaBiienus? Hopma-
TUBHBIC JJOKYMEHTHI, TEXHHUECKasl JOKYMEHTAIMs Ha OOBEKTHI YIIPaBICHUS, JOHDKHOCTHBIC WHCTPYKITUU
MEpPCOHAJIA, BCE BBILIETIEPEUNCICHHOE

8. B kakoMm ciydae cucTema ympaBJIeHHs Ha3bIBaeTCsl aBToMaTtndeckoil: Eciau yenoBek (omeparop)
HETMOCPEACTBEHHO YIPaBIsIeT OOBbEKTOM; €CITM YENIOBEK YMPaBISET OOBEKTOM C IMOMOIIBI0 TEXHUUYECKHUX
CPEJICTB; €CJIU YeJIOBEK YIpaBisieT 00BEKTOM € MOMOLIbI0 KOMIIbIOTEPA; €CIIM CUCTEMA YIpaBIsIeT 00beK-
TOM 0€3 yJacTHsI YeIoBeKa.

9. Kakas cucreMa ympaBiieHUsl Ha3bIBaeTCs AETEPMUHUPOBAHHON: B KOTOPOH MOBEJAEHHE 00BEKTa
yIpaBIeHUS MOXHO TpeAcKa3aTh B JIF000 MOMEHT BPEMEHH; XapaKTEPUCTHKU KOTOPOM M3BECTHBI; JIJIS
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KOTOPOU M3BECTHBI KOI(PPHUIIMEHTHI perynsiTopa; sl KOTOPOU 33aJaHbl BCE COCTOSHUSL.

10. Kakoi1 Tun pe3epBUpOBaHUS HE MPUMEHSIETCS JJIsI CEPBEPOB BBOJA-BBIBOJIA: XOJOJAHOE; TOPS-
yee; KIIACTEpHAs CUCTEMA; TOJTHOE TYOIHpPOBaHHE.

11. Haznauenue crangapta OPC: moaxmounTh aHAJIOTOBBIC TaTYMKU K UPPOBBIM HHTEpdeiicam;
0o0ecreYnTh KOPPEKTHOE B3aMMOJICHCTBHE KOMIIOHEHTOB PA3UYHBIX MMPOU3BOIUTENEH; 00eCeunTh BO3-
MO>KHOCTh CO3/IaHUSI CUCTEM PEaIbHOTO BPEMEHMU; OIPEIECINTh MpaBujia MPOEKTUPOBAHUS CUCTEM YIpaB-
JICHUSL.

12. 'nmaBHas 11e1b pa3pabOTKU U MPUMEHEHHSI HHTETPAIIMOHHBIX PEIICHHUI: 00eCcTieunTh 0OMEH MH-
dbopmarmeit MexIy pa3HOPOIHBIMH CHCTEMaMU; O00ECTICUUTh NUCTAHIIMOHHOE TOJKITIOYEHUE KIHMEHTOB;
OpraHU30BaTh pa3rpaHUYEHUE MIPAB I0CTYIAa K HH()OPMaLIMU; CO3/1aHNEe €AMHOTO HHPOPMAIIMOHHOTO PO-
CTpaHCTBA MPEANPUATUS

13. Vxaxkute ocHoBHbie npu3Haku [1JIK: MomymeHas cTpykrypa; Hamuume uHTepdeiica RS-232;
HATMYUE CPebl UCTIOTHEHHS MOJIb30BaTENIbCKUX 3a]1a4; HAIMYNE UCTOYHUKA OecriepeOoitHOro MUTaHwsL.

14. Kakue TpeOoBaHMS TPEABABISIOTCS K amnmapaTHOMYy OOECIEYeHHIO CepBepa BBOJA-BHIBOJA:
KOMITJICKTAITMSI ICTOYHUKOM OecriepeOOMHOT0 MUTaHusl, HAIMYNE HE MEHEe JIBYX CETEBBIX KapT, 3€pKallu-
pOBaHUE KECTKOTO JUCKA, 00BEM OTiepaTUBHOM naMaTu He MeHee 4 ['b.

15. Kakumu mperMyIiecTBaMu O0JIaAar0T OECTIPOBOJHBIE CETH Iepel MPOBOJHBIMU? BHIIIE CTE-
neHb 3amuThl oT HC/I; MeHbIIe 3aTpaT Ha MOHTaXK; BBILLE CKOPOCTh MEpeNaud JaHHbBIX; BO3MOXKHOCTb
YCTaHOBKHU Ha MOOHMIIbHBIC OOBEKTHI.

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

17. Yro Takoe matauk? CpencTtBo u3MepeHus: GU3NUeCKOr BEIUYHHBI, YCTPOHCTBO, MPeodpasyro-
iee u3MepseMbIil TapaMeTp B ANEKTPUUECCKUI CUTHAI; TF000€ YCTPONCTBO, pearupyromiee Ha N3MEHEHUE
napameTpa; yCTpOHCTBO, BbIJIato1iee Mu(ppoBoii CUTHAIL.

18. Kakoit nat4nk Ha3pIBaeTCs TUCKPETHBIM? MIMEroIIHii TOIBKO 1B COCTOSIHUS;, BBIIAIOIIHIA (-
POBOM CHTHAJI; BBIJIAIONIMN CUTHAJ B 3aJJaHHBIC MOMEHTBl BPEMEHU; BBIIAIOIIUN CUTHAJ, KBAHTOBAHHbBIN
0 3HAYECHHUIO.

19. Ha3nadyenne mckpoOe30macHOTO Oaphepa: CHATh HEOOXOAMMOCTh CePTHU(UKAIMKH yCTPOUCTB,
pa3MeIIeHHBIX B 0€30IaCHOM 30HE; OrPaHUYHUTh TOKH B OIACHOM 30HE; TaJbBAaHUYECKHU Pa3CIIUTh OIac-
HYI0 1 0€30MacHYIO 30HbI; YCTPAHUTh BO3MOKHOCTh BOSHUKHOBEHUS UCKP B OMACHOM 30HE.

20. Kakoii 0OMeH JaHHBIMU Ha3bIBACTCSI aCHHXPOHHBIM: B KOTOPOM TPAH3AKIUS 3aBEPIIAETCS 110
CTpOO-CcUTHATy; B KOTOPOM TpaH3aKIIMs 3aBeplIaeTcs M0 BPEMEHHU; B KOTOPOM TpPaH3aKIIHsl 3aBEpIIAeTCs
"pyKonoxarreM"; B KOTOPOM He 3aJlaHa CKOPOCTh Tepeiaud HH(opMaIiu

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

AHalIn3 COBPEMEHHOI'O Pa3BUTHS IPOMBIIUIEHHOCTH U BBIJCJIEHNE OCHOBHBIX MPEANOCHUIOK BHE-
npenust ACY Ha npennpustisx. OCHOBHBIE YacTH NMPOMBIIIIEHHON cucteMbl. O030pHBIN aHAJIN3 KOMIIO-
HEHTOB TUNOBOW apXuUTeKTypbl ACY: U3MepUTENIbHbIE U YIPABISAIOLIME YCTPOWCTBA, CUCTEMBI YIIpaBiie-
HUSI TEXHOJIOTHYECKUM IPOLIECCOM, CUCTEMBI YIIpaBiIeHUs (PMHAHCOBOW, XO3AWCTBEHHON U aJMUHUCTpaA-
TUBHOH JIeATENbHOCTHIO MpeanpusTusd. OYHKIMU U METOAbl YIPABJIECHUS NPEANpPUATHEM MPU MOMOILU
ACY: BpliesieHHEe OCHOBHBIX TpeboBaHMil npeanpustiii k. ACY, CUCTEMHBIM 1MOJIX0J] PU MPOEKTUPOBA-
Huu ACY.

00630p, aHanu3, KIaccUpUKaLUsI U IPUMEpbl KOMIOHEHTOB ACY:

* JIaTuuKH U UCTIOJTHUTEIbHBIE MEXaHU3MBI.

» Kontposuiepsl: ycrpoiictBa coopa u o0padotku (YCO) unpopmanuu, nporpaMMupyemMble JIOTHU -
yeckue koHTposuieps! (I1JIK), mpombliliieHHbIE KOMIIBIOTEPHI.

* [IpoMblIITIEHHBIE IIMHBI 711 CUCTEM aBTOMaTHU3aLUH.

* SCADA-cucrembl

AHanu3 COBPEMEHHOTO COCTOSIHUA MUpOBOro peiHKa ACY. Ananus cocrosiaus peiaka ACY B Poc-
cuu. OcHOBHBIE 3Tanbl ¥ cTaguu co3faanus U BHeapeHus ACY. OneHka SKOHOMHUYECKOi 3((HEeKTUBHOCTH
ACY. Meronas! obecriedeHus: JOCTOBEPHOCTH M COXpaHHOCTH HH(popmarmu B ACY.

Brinenenne coBpemennsix TpeboBannii K SCADA. CrpykrypHas opranmszaius SCADA-cuctem.
CpaBHuTenbHbIN aHanu3 MUpoBbIX npousBoautenel SCADA-nakeToB. MeTonpl NOBBIIEHHUS HAIEKHO-
ctu cucteM SCADA.

Windows npu moctpoennun SCADA-cuctem. OCHOBHBIE KOHLICMIIUU MOJETH KOMIIOHEHTHBIX
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o0bekroB (COM) Hasznavyenue u ucropus pazsutust COM. [IpenmyiiecTBa HCHOIb30BaHUS KOMIIOHECHTOB
COM. MHnrepdeticet B COM. OcoOeHHOCTH pachpeneIeHHONM MOAETN KOMIIOHEHTHBIX OOBEKTOB
(DCOM). CymHOCTh ¥ Ha3HAUYEHUE TEXHOJIOTUM BHEIPEHHS M CBS3BIBAHUS OOBEKTOB JJISi CHCTEM IPO-
MmeiienHo# apromatu3aiuu (OLE for Process Control). [IpuHnmmel mocTpoeHus, OCHOBHBIE COCTaBHBIC
gactu 1 0030pHbIi ananu3 OPC-cepBepos.

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

14.1.3. 3auér

1. Beinenure npenmyiuectsa coppeMeHHbIXx APM Ha ocHoBe IIK, B cpaBHeHuu ¢ panee cyiue-
cTtBoBaBIIMMH APM Ha OCHOBE MHEMOIIIMTOB U MYJILTOB YIIPABICHUSA.

2. IIpencraBbre PyHKIHMOHAIBHYIO CXEMY TUIIOBOTro KoHTposuiepa B cuctemax ACYTIL, u onumm-
Te QYHKIMH U 33]]a4d KaXJI0T0 ero OJoKa.

3. IlpencraBere QyHkunoHaNBbHYIO cxeMy THIOBOH SCADA-cuctemsr ACYTII , u onummute
(YHKIMH 1 33]]a4d COCTABJISIOLINX €€ YacTe.

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

5. [lepeuncnuth ypOBHU CUCTEMbI aBTOMAaTU3aLMU B MOPSAAKE UX BO3PACTaHUS OT TEXHOJIOTHYe-
CKOI'0 IIpoLecca A0 NPEeAIpPUATHS.

6. [IpuBecTH Tpu OTIMYUTENIbHBIE OCOOEHHOCTH CUCTEM aBTOMATH3aI[MU OT OPUCHBIX KOMIIbIOTEP-
HBIX CHCTEM.

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

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

TYpBI.
9. IlosicHuTe OCHOBHOM NMPUHIMI pabOThl TEeH30METPUUECKOTO AaTuMKa JUIsl U3MEPEHUS TeMIepa-

TYpBHI.

10. [TosicHuTe OCHOBHOM MPUHIMI PabOThl 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 MPUHLIUI PaOOThl EMKOCTHOTO JAAaTYMKa JJIsl U3MEPEHUsT YPOBHS JKUJKO-
CTH.

13. Hanumure nporpammy Ha sizbike FBD kotopast HO Ha)kaTUHM KHOTIKH(BXOJHON JaTyMK) 3aropa-
€TCsI U TOPUT JlamIia (BBIXOJHOM TMCKPETHBIN AATUHK).

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

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

16. IlosicHuTe pasHUILY [IPU MCIIOJIB30BAHNUN PA3IMYHBIX TUIIOB JIaTYUKOB TEMIIEpPATypbl 1Jis U3Me-
PEHUS PA3TUYHBIX TEMIIEPATYPHBIX IMANAa30HOB (ACUMIITOTHYECKUE TpaduKH 00s3aTEIbHbI).

17. TlosicauTe npuHIMI pabOThl AATYMKA ONPEEIISIONIEr0 KOHIEHTPALNIO BPEAHbIX IIpUMece B
BO3ZYyXE.

18. IIpu momonu kakoit Texnosnoruit (B cpene Windows) npuiiokeHusi 0OOMEHUBAIOTCS JaHHBIMH B
SCADA-cuctemax.

19. IlosicHuTe mpUHLUI PabOTHl MOJYIPOBOJHUKOBOIO AAaTYMKA TeMIepaTypbl (A auamna3oHa
Industrial).

20. ITosicHuTe OCHOBHOM MPUHIMI paOOThl HHAYKTUBHOTO JaTYUKa JJIs U3MEPEHUsI YPOBHSI KU -
KOCTH.

14.1.4. Tembl KOHTPOJILHBIX padoT

KontponpHas padora Nel. Bonpocsl cBsizanHble ¢ ocHOBHBIM onpeneneHusmMu B ACYTII. Jlaruu-
KU U MCIIOJIHUTEIbHBIE MEXaHU3MbI KaKhe ObIBAIOT KaK MOJAKIIOYAIOTCS. PUMEPHBIE BOMPOCHL: "D YyHKIIH-
oHabHBIC BO3MOXKHOCTH SCADA - cuctem B ACYTII. Knaccudukanus 1aT4MKoB MO TUIY CBSI3H C BbI-
HIECTOSIIMM YPOBHEM B CHCTEME aBTOMaTH3aIuu. « MHTeIeKTyanbHbIA TaT9uK», QYHKIMU U perracMbie
3amaun. [IpuBectu OJOK-CXeMy THUIIOBOIO KOHTPOJUIEpA, C OMHCaHHEeM ero pabotsl. Haznauenue Giioka
BBopa-BbIBOIa M3 OJIOK-CXEMBI THIIOBOTO KOHTPOJUIEpa. ¢ mpuMepaMu. [IpuBecTr mpeumyIecTBa UCIob-
30BaHUS B CHCTEMax aBTOMATU3allMU MPOMBIIUIEHHBIX KOMIIBIOTEPOB 1o cpaBHeHuto ¢ [1JIK.)
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KontposnbsHnas padora Ne 2. Bompock! cBsizanubie ¢ koHTposiepamu 1 SCADA cucremamu. [Ipu-
MepHbIe Bonpockl: " Ha3znadyenne 610ka BBoga-BeIBOa M3 OJIOK-CXEMBI TUIIOBOTO KOHTPOJUIEpA. C TIPUME -
pamu. IIpuBecTH nperuMyniecTBa UCIOJIb30BaHUS B CUCTEMAaX aBTOMAaTHU3allMM ITPOMBIIUIEHHBIX KOMIIBIO-
tepoB 1o cpaBHenuio ¢ [1JIK. Tlepeuncants kpuTeprun BRIOOpa MPOMBINUICHHON mUHBL. [IpuBenuTe kakue
¢ynkuun BoimonHser SCADA-cucremsl ? IlpuBect 010K-cXeMy B3aUMOACHCTBHUSI KOMIIOHEHTOB THIIO-
Boit SCADA-cuctemsl. [lepeuncnure KpuTepun Mpu BEIOOPE CUCTEMBI YIIPABICHHUS.

14.1.5. Tembl J1a00opaTOpHBIX padoT

«MasterSCADA cTpykTypa, OpUeHTaLUsD»

MasterSCADA - uHCTpYMEHTHI TUHAMUKH

Cuctema BBOJa/BBIBOJIA TAHHBIX C MCIIOIb30BaHuE KOHTposuiepa SMH2010

Hacrpoiika o6bexToB MasterSCADA

MasterSCADA Teru u aninapMmsl

Crenp "YMubii toM", MHeMocxema B Master SCADA

Crenn "ACVYTII" - IToarotoka HIuxtel. InTouch WonderWare - unctpymeHTs! rpadyku 1 pacro-
JIOXKEHUS

Crenp [IN/] perynarop. MasterSCADA - uHCTpyMEHTBI, JTUHAMHKA

Intouch Wonderware - nuacTpyMeHTBI TpadUKU U PACIIOIOKEHUE

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

Crenn "VYmpaBineHUs: acUHXpOHHBIMU anekrpoisuraresnsmu’ npu nomomu [1JIK  Danfoss.
MasterSCADA - HHCTpYMEHTBI, TUHAMUKA

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

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

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

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeTUIIUTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLIEHOYHbIM MATepPHAJIaM JJIsl JIMI[ ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUOB MpPEIyCMaTPUBAETCS 10-
ctymHas (opMa Ipe0CTaBICHUS 3aJaHIA OIICHOYHBIX CPEJICTB, & HMEHHO:
- B Me4yaTHOU (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

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 HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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