MHUHUCTEPCTBO HAYKH U BBICHIETO OBPA3SOBAHUS
POCCHMCKOM ®EJEPAIIUU
®I'BOY BO «KABAPJIUHO-BAJIKAPCKHU I'OCYJAPCTBEHHbBIN
YHUBEPCHUTET um. X. M. BEPBEKOBA» (KBI'Y)

NucTuTyT HHpOPMATHKH, 3TEKTPOHUKH U POOOTOTEXHUKH

Kadenpa nundopmanuoHHbie TEXHOJOTHN B YIPABJICHUU TEXHUYECKUMH

CucreMmaMu
COI''TACOBAHO YTBEPXAIO
PykoBoanTess OTTOT B. A. XaKyios Hupexrop nuacturyra  H. B. Uepkecosa
« » 2022 . « » 2022 1.

PABOYASA NTPOI'PAMMA JUCHUIIJIMHBI

«CucreMbl AUCTAHIIHOHHOI'O MOHUTOPHHI'A M YIIPABJICHUA
TEXHOJOITMIE€CKUMHU IpoaeccaMmmn»

HamnpaBieHue noaroToBKu
27.03.04 YupaBJjieHue B TEXHHYECKHX CHCTEMAaX

(Ko 1 HAMMEHOBAaHUE HAIPABJICHUS TIOATOTOBKH )

[Tpodunb MOJATrOTOBKH
HNudopManMoHHbIE TEXHOJOIMH B YIIPABJEHUH TEXHHYCCKUMHU CUCTEMAaMU

(HauMeHoBaHHE POQUIIS OATOTOBKH)

KBamudukanus (cTenens) BHIMYCKHUKA:
O0akajaaBp

dopma oOydeHus
ouHas

Haapuuk 2022



Pabouas mporpamma aucuumiuHbl «CHCTEMBl JUCTAHIMOHHOTO MOHUTOPHHTA U
yIIpaBJICHUS] TEXHOJOTHYECKUMH Tporieccammu» /coct. B. A. IlanoBanoB — Hamvuux: KbBI'Y,

2022. —38c.

(Tox cocTaBJIEHUS U KOIMWYECTBO CTPAaHMI] paboyel MporpaMMBI)

Pabouass mporpamma mnpenHazHa4yeHA IS TPENOJABaHHS TUCIUIUIMHBI IO BBIOOPY
BapuaTHBHOW dYactu Oyoka bl crymeHtam o4HO#W Qopmbl 0OydeHHS TIO HAIPABJICHUIO
noarotoBku 27.03.04 «YnpapieHue B TEXHUYECKUX CUCTEMax», _7__ cemecTp, 4 Kypca.

Pabowas mporpamma cocraBieHa ¢ y4eToM (peaepalibHOTO  TOCYHapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJapTa BHICHIETO 0Opa3oBaHMs MO HampaBieHHIO MOoAroToBku 27.03.04
«YHpaBiaeHUE B TEXHUYECKHX CHCTEMAX) YTBEP)KJIEHHOTO TIpUKa3oM MUHHCTEPCTBA

obOpazoBanus u Hayku Poccuiickoit @eaepanuu Ne 1171 ot 20.10.2015r.

© HlanoBanos B. A. 2022
© OI'bOY KBI'Y, 2022



Conepxxanue

1. enu 1 3a1a41 OCBOCHMSI IUCLIUTIIIHHBL .......eeeeiuiiiteerauiieeeesaeitteeesaitteeesaiteeeeseitreeeeesanneeeeenannees 4
2. Mecto quctuurimuHbl B CTPYKTYPE OOIT BO ...ooiiiiiiiiiiiieceeeeeeee e 4
3. TpeboBaHHs K pe3ynbTaTaM OCBOCHUS COACPIKAHMS TUCTIHIIITHHBL. .....cuvveeeireeeereeenireeennneeennnes 4
4. CopepxaHue U CTPYKTYPA TACHUTUTAHBI (MOJIYIISI) «uuvvvvvrrreeeeeesannnneeereeeeeeesessnnnnnneneeeeesesssnnnnnns 5
4.1. ConeprkaHUE PA3ACTIOB JUCIIUTIIIHIHBL .....vvvvvrereeeeeeensnneesereeeeesesssnnnssneeeeesessssnsnssssneeeeesssssnnnnnes 5
4.2. CTPYKTYPA TUCIIHTIITHHBL ... vvvteeeeeeeessantaseteeeeessssssnnsssseeeeessssssnnnssssseseessssssnsssssseeesessssnnnnnnns 7
4.3. JIaOOPATOPHBIE PADOTBI ...uveevvvvrrrereeeeesaeunrrteeeeeeeeassannssseeeeeesssassssnssssneeeesesesssssssssneeeeessesnnnnnsns 8
4.4 CaMOCTOATEIIbHOE U3YUCHUE PA3JICTIOB JUCIIUTITIIHBL «...vvveereeeeeesnnnerrrreeeeseesessnnnnsneeeeesessnnnnnnns 9
5. O11eHOYHBIE MaTEPHUAIIBI IJIS1 TEKYIIETO KOHTPOIS YCIIEBACMOCT ...eeeeeeeeeeeerrrreeeeeeeenrnnnennnnenns 10
5.1 O1ieHOYHbIE MaTepUabl 1151 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH .« .. uveeeeneenneaneenaenaens 10
5.2. OLleHOYHbIE MATEPHUATIBI JIJIST TPOMEKYTOUHOM ATTECTALIMM ....oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaeaaaaaaanns 26

6. MeToanyeckue MaTepuabl, ONPEIEIONIMe MPOUEypbl OICHUBAHUS 3HAHUN, YMEHUH,

HAaBBIKOB ¥ (MJTH) OTIBITA JACSITEITBHOCTH ...uveevvvvveeeeeeeesannnesseeeeeeesessssnssssseeseessesssnsssssssseeeesssnnnnsnns 28
6.1 Pe3ynpTaThl 0OCBOCHUS y4€OHON JUCHMILTUHBI, MTOIEKAIINE MPOBEPKE. ..cenevveeeeaiireeeeannenee 28
6.2 IlIxana oreHUBaHUS TUTAHUPYEMBIX PE3YIIBTATOB OOYUCHHS ...evvvvrrreeeeeerenrrrrreeeeeeeensnnnnnsneenns 29
7. Y4eOHO-METOIUYECKOE OOECIIEUEHME JUACIIHTIIIIIHDBL «..e.neveneeeneeeeeeeeeeeeeeaeeeeeeeeneeeeaneeeeneeeeanns 31
7.1. OCHOBHAS JIATECPATYPA.eeeeevererrrrrerrereereeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeaeaeeeeeeeeeeareae—. 31
7.2. JIOTIOTTHUTETBHAS JIATEPATYPA «.vvvvvrvrerrrerrrrrrrereeeeeeeeeeseeeeeeseeeeeseeeeesesseeaeeeesseeesaeeseeereaneeeeraraee 31
7.3 VIHTEPHET-PECYPCBI .eevvvrrrrrrreereeereereereeerereeeeeeeeeeeeeeeeeeereeeeereeeeereeeeeeeeeeeareeeeeeeeeereeee———.—————. 32
7.4. IlepedeHb YI€OHO-METOAMICCKUX PABPAOOTOK ...vvvvvrrrreeeeessenrrrerreeeeeeeaasssnrreeeeeseeessssssssseeees 33
7.5 Ilepevenn npodeccnoHaabHBIX 0a3 JaHHBIX U HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM ........ 33

7.6 IIporpammHOe oOecriedeHrue COBPEMEHHBIX HH(OPMAITMOHHO -KOMMYHHUKAITMOHHBIX

S 45 (0 ) () 17 1, EF OO 33
8. MarepuaibHO-TEXHUYECKOE 00CCIICUCHUES TUCIIUTIIIIHBL .......evvvvvvereeeeeeeenneavrseeeeeeeeeennnnnnsneeens 34
9. OCOOEHHOCTH peaTu3aliy TUCIUILIAHBI JJ11 HHBAJIUIOB H JIUII C OTPAaHUYECHHBIMHU

BO3MOKHOCTSIMU 3IIOPOBBS ... vvvvvtveeuuuneenannnassnnssnnnnsnnnnnnsnnnnnsnnnnsnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 36



1. He.]'ll/l H 3a1a4M OCBOCHHUSA TUCHUIIJIMHBI

Henbo ocBoenuss aucHuIUIMHbL «CHCTEMBl JUMCTAaHIIMOHHOTO MOHHUTOPHHIAa M
yIIPaBIICHUS] TEXHOJIOTMYECKHUMHU MPOIIECCAaMMU» SIBISIETCS U3YyYCHHUE CTYACHTaMH MPOOJIEMaTHKH
u obyacTel MCIOJIb30BAaHMS TUCTAHIIIOHHOTO MOHHUTOPHHTAa B MH(OPMALMOHHBIX CHUCTEMaX,
OCBELICHUE TEOPETUYECKUX M OPraHU3ALMOHHO-METOAWYECKMX BOIIPOCOB IIOCTPOCHHS U
(YHKIMOHUPOBAHUSI CHCTEM, OCHOBAHHBIX Ha 3HAHMAX, NPHUBUTHUE HABBIKOB IMPAKTHYECKHX
paboT MO MPOSKTHPOBAHHMIO CHCTEM  JMCTAHIIMOHHOTO  KOHTPOJS ¥ YHpPaBJICHHUSA
TEXHOJIOTMYECKUMH ITPOLIECCAMMU.

3ajayaMu JMCHHMILUIMHBI SIBISIIOTCS. OCBOCHHME METOJOB M CHOCOOOB pean3aluu
YAQICHHOTO MOHHUTOPHMHIAa W YIPABJICHMS, NWCTAHIMOHHOW JAMATHOCTUKU WU HaJaJKUd CUCTEM
aBTOMaTU3allMM W YOpPaBJIEHUS, IMOJy4eHHEe Oa30BBIX MPEACTABICHUH O BO3MOMXKHOCTAX
MEPEIOBbIX COBPEMEHHBIX JMCTAHIMOHHBIX CHUCTEM cOOpa, 00paOOTKM NAaHHBIX M MPUHATHUS

pELIeHUH O YpaBICHUH Pa3IUuYHBIMU OOBEKTaMHU.

2. Mecro qucumiuiuibl B ctpykrype OOII BO

Hucuumnuua  «CucrteMbl  JUCTAaHIIMOHHOTO ~ MOHUTOPHMHTa W YOpPaBIICHUS
TEXHOJIOTHYECKHUMH TPOIECCAMM»  SBIISETCS CaMOCTOATEIbHBIM MoOAyNeM. JlucuurinHa
OTHOCHTCS K BapHATUBHON YacTH Mpo(deCcCHOHATBLHOTO IUKIa AUCIUIUTHH 1o BeIOOpY b1.B./IB

pabouero ydeOHoro riaHa mo Hanpasinenuio 27.03.04 «YnpapieHne B TEXHUUECKUX CUCTEMAX).

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS COJAEPKAHUS U CIUIINHbBI

B mnpounecce wusydenus aucuumiimHbl «CHCTEMBl JUCTAHIIMOHHOIO MOHHUTOPUHIA U
YIpaBJIEHUs] TEXHOJIOTMYECKUMHU IPOLECCAMU» y CTYIAEHTOB II0 HAIPABICHHUIO MOJIOTOBKH
27.03.04 «YnpaBieHHe B TEXHHUUECKMX CHCTEMax» C KBaJlu(uKanuei (cTerneHbro) «bakanaBp»
JOJKHBI OBITH c(hopMUpOBaHbI MPO(PECcCHOHATBHBIE KOMIIETEHIIHH.

IIpodeccuonanbubie komnerenuun (IK):

- TOTOBHOCTb K BHEAPEHHMIO PE3YyJIbTAaTOB Pa3pabOTOK CPEACTB M CHCTEM aBTOMAaTHU3allUU U
yripasiieHus B mpou3BoacTBo (ITK-8);

- TOTOBHOCTh K Y4aCTHIO B paboTax MO M3rOTOBJIEHUIO, OTJIAJKe M CAade B IKCIUTyaTalHio
CHCTEM M cpelIcTB aBTomMaru3anuu u ynpasienus (ITIK-10).

B pesynbrate u3yueHus IUCHMIUIMHBI «CHCTEMBI JTUCTAHIIMOHHOTO MOHUTOPHUHIA U
YIIpaBJIEHUS TEXHOJIOTMYECKHUMHU MIPOIIECCaMM CTYIEHT:

I[O.]'I)KCH 3HATb IIPUMECHCHUEC pa3pa60TOK CpCACTB U CUCTCM ABTOMATU3ALIUN U



yIpaBJIEHUS B IPOM3BOCTBO.

I[OJ'DKCH YMETDb HCIIOJIB30BaTh NOJTYUYCHHBIC 3HAHHUA B pa60Tax 10 U3T0OTOBJICHUIO,

OTJIAAKC U CAA4YC B SKCILTyaTallUO CUCTEM U CPCACTB aBTOMATHU3AlIUN U YIIPABJICHUA.

JoakeH BJaaeTh HaBbIKAMU MCIOJIb30BaHUS U pa3pabOTKU CUCTEM YIaJIE€HHOTO

MOHHUTOpPHHIA K YIIPABJICHUA.

4. Coaep:xkaHue U CTPYKTYpPa IMCUMILIUHBI (MOLYJIs1)

4.1. Conepxxanue pa3iei0B IMCUUILTAHBI

Dopmupyemasi
Ne HaumeHoBanme KOMIeTeHIM A OueHovHbIE
Coaep:xanue pa3aeaa
Pazpnena pa3aena (4acTb cpeacTsa
KOMIIETEHIIVH)

1 2 3 4 5

1. Brenenue B ITonsiTe 0 cucTeMax ympaBJICHHS ITK-8 nmabopaTopHas
JTUCTAHIIMOHHBIA | TEXHOJOTHYSCKUMH MTPOIIECCaMHU. [IK-10 pabora,
MOHUTOPHUHT. Cdepa MIPUMEHEHHUSI BOIPOCHI Ha

ABTOMAaTH3UPOBAHHBIX crcTeM KOJIJIOKBUYME,
JWICTAaHIIMOHHOTO  KOHTPOJISA H TECTHI, 3aIIUTa
VIIPaBJICHHUST TEXHOJIOTUYECKUMHU pedepara,
mporeccaMmu 9K3aMeH.
Buenpenue pe3yJIbTaTOB

pa3paboTOK CPEICTB U CHCTEM

aBTOMAaTHU3allUM U YIPaBJICHUS B

IIPOU3BOACTBO

(roTOoBHOCTH K BHEIPEHUIO

PE3YJIBTaTOB Pa3pabOTOK CPENCTB

W CHCTEeM aBTOMATU3aLUH M|

yIpaBJIeHUS B  IIPOU3BOACTBO,

TOTOBHOCTH K Y4acTHIO B paborax

[0 HW3rOTOBJICHUIO, OTIAAKE M

clade B JKCIUTyaTalUio CHCTEM U

CpEACTB aBTOMaTH3aLUI u

YIIpaBIEHHUS).

2. OcHOBEI OOGecrieueHne  TUCTaHIIMOHHOTO I1K-8 nmabopaTopHas
JUCTAHUIMOHHOIO | YIPABJIECHUS TEXHOJIOTUYECKUMU IIK-10 paborta,
MOHUTOPHUHTIA B npoueccamu. [lonsatue o ACYTIL BOIIPOCHI HA
ACY. Hepapxuyeckas CTPYKTypa KOJUIOKBUYME,

cucreM yrnpasienus TI1. TECTBI, 3aIIH1Ta
(roToBHOCTH K  BHEIPEHUIO pedepara,
PE3YJIBTaTOB Pa3pabOTOK CPEnCTB 9K3aMEH.

M CHCTEM aBTOMAaTH3alMUd U

yIpaBJIeHUs B  INPOM3BOACTBO,

TOTOBHOCTH K Y4acTHIO B paborax

[0 U3rOTOBJIEHHIO, OTJAaJKE H

clave B JKCIUTyaTalHIo CHCTEM M

CpeAcTB ABTOMaTH3aLUI u

yIIpaBJICHHUS).

3. Peanuzamus OcymecTBieHne I1K-8 nabopatopHas
JUCTAaHUMOHHOIO | JUCTAHIIMOHHOTO  MOHMTOpPHHIA [IK-10 paborta,
MOHUTOPHHTA U COCTOSTHUSI TEXHOJIOTUYECKUX BOIPOCHI Ha
yIIPaBJICHHSL. nponeccoB. Jlatunku guznyeckux KOJUIOKBUYME,




HapaMeTpoB o0ObeKTa
(Temmepatypsbl, IaBJICHUS U T.IL.).
Curnansl c JaTYUKOB,
KOHTPOJUIEPHI, KaHajbl  CBSI3M,
35BM - paboyee  mecTO
omeparopa.

(roTOBHOCTH K BHEJIPEHUIO
pe3yabTaToB pa3pabOTOK CPEACTB
M CHCTEM aBTOMATH3AllMd H
yIpaBJIeHHS B  IPOHU3BOACTBO,
TOTOBHOCTH K Y4acTHIO B paborax
0 M3rOTOBJICHUIO, OMIAAKE U
cllaue B 3KCILUTyaTallMIO CUCTEM U
CpeIcTB aBTOMAaTH3allUl |
yIpaBJIeHUS).

TCCThI, 3allUTa

pedepara,
IK3aMEH.

Mertonasl
CHUCTEMBI
repeaavn uin
obmeHa
JIAHHBIMH.

YV naneaHoe B3aUMOJCHCTBHUC
(oOMeH maHHBIMH) CO CMEKHBIMU
CHCTEMAaMHU.
Kimenrt —
APXUTEKTYpA.
OCHOBHBIE TPOTOKONBI OOMeEHa
JIaHHBIMH.

(roToBHOCTH K BHEPEHUIO
pe3yJabTaTOB pa3pabOTOK CPEACTB
M CHCTEM aBTOMATH3aIllMd U
yIOpaBjieHUsS B  NPOM3BOJICTRBO,
TOTOBHOCTh K y4acCTHIO B paboTax
II0 H3TOTOBJIEHUIO, OTIAAKE W
cladye B OKCIUIyaTalMi0 CHCTEM U
CPEICTB aBTOMAaTH3ALNHI u
YIPABJICHHUS).

cepBepHast

I1K-8
I1K-10

naboparopHas
pabora,
BOITPOCHI HA
KOJUIOKBUYME,
TECTHhI, 3alIuTa
pedepara,
IK3aMEH.

SCADA-
CHCTEMBI.

VY naneHusIin
yIpaBJIeHHE.
Hucneruepckoe ynpaBieHUE U
cOOp TaHHBIX.

Cospemennsie SCADA-cucTeMEl.
HuarHoctnka ®W  MOHHTOPHHT
COCTOSIHHSI TEXHHYECKHX CPENCTB
CUCTEM aBTOMATHKH.

(roToBHOCTH K  BHEIPEHUIO
pe3yIBTATOB pa3pabOTOK CPENCTB
W CHUCTeM aBTOMATH3allUd |
VIpaBIeHUST B  MPOU3BOJICTBO,
TOTOBHOCTH K YYacCTHIO B paboTax
10 W3TOTOBJICHHUIO, OTIAIKE W
clade B OKCIUTyaTaIli0 CHUCTEM U
CpEICTB aBTOMAaTH3AINN u
YIIpaBIICHHS).

MOHUTOPHUHT "

I1K-8
I1K-10

nmabopaTopHas
pabora,
BOIPOCHI HA
KOJUTOKBUYME,
TECTHI, 3alUTa
pedepara,
JK3aMeH.

Hep CIICKTUBHBIC
CUCTCMbI
JUCTAaHIIMOHHOI'O
KOHTPOJIA.

Meronst Hepa3pyLIAOIIero
KOHTpOJdsl B MoHutopunre TII u
CaMOIMarHOCTHKE

UsroroBienue, oTinaaka u caaya B
9KCIUTyaTalMi0  HEePCIEKTUBHBIX
CHCTEM U CPECTB aBTOMAaTH3alNH
U yIIpaBJICHUS.

(roTOBHOCTE K BHEAPEHUIO
pe3ynbTaToOB pa3pabOTOK CPEICTB
U CHUCTEM AaBTOMATH3allUU W

I1K-8
IIK-10

nmabopaTopHas
paborta,
BOITPOCHI Ha
KOJJIOKBUYME,
TECTHI, 3aIUTa
pedepara,
9K3aMEH.




yIpaBJIeHUS B  IPOHU3BOACTBO,
TOTOBHOCTH K Y4acTHIO B paborax
[0 U3rOTOBJICHUIO, OTJIaJgKe U
cllaue B 3KCILUTyaTallMI0 CUCTEM U
CpelcTB aBTOMAaTH3alUU |
yIpaBJICHHS).

4.2. CTpyKTypa TUCHUNINHBI

OOmiass TPyJOEMKOCTh JUCUUIUIMHBI CcOCTaBisieT S5 3aderHble eauHuubel (180 wyacos).
[IpomexyrouHas aTrTecTanus — 3K3aMeH (7 ceMecTp).

Bun padoTsl Tpya0eMKOCTb, 4aCOB
cemecTp Ne 7 Bcero
O01mas Tpy10eMKOCTh 180 180
AynutopHasi padoTa: 56 56
Jlexyuu (J1) 28 28
Ipaxmuuecxue 3ansamus (113) - -
Jlabopamopnuie pabomul (JIP) 28 28
CamocTosiTeibHAsA padoTa: 97 97

Kypcooii mpoexT (KII), kypcoast padota (KP) - -

PacuerHo-rpaguueckoe 3azanue (PI'3) - -

Pedepar (P) 4 4
Occe (D) - -
CamocToSTeTbHOE N3YUEHUE Pa3/ICIIOB 83 83
KonTponbshas padora (K) - -
CamorroaroroBka (mpopadoTka ¥ OBTOPEHUE JIEKITMOHHOTO MaTepraia 10 10

W MaTepuaia y9eOHUKOB B y4eOHBIX TOCOOHIA, TTOJrOTOBKA K
nabopaToOpHBIM M TPAKTHYECKUM 3aHITUSAM, KOJUIOKBHYMaM,
pyOeXHOMY KOHTPOIIO U T.1.)

IMoaroroBka u caa4va dK3aMeHa 27 27

Bua uToroBoro KOHTpOJIsi (3a4eT, IK3aMeH) IK3aMeH IK3aMeH

Pa3penn! JUCIUIINHDI

KoaundecTBo yacoB

Ne Ayn.
HaumeHnoBanue paszgena Bue ayn.
pasaena Bcero padora a6. (CP)
a_[ap | P*
1 2 3 4 S 6
1. BBeznenue B AMCTaHIMOHHBIM MOHUTOPHUHT . 36 10 10 16

(TOTOBHOCTH K BHENPEHHUIO PE3yNbTaTOB pa3pabOTOK
CPEICTB M CHCTEM aBTOMATH3allMM WM YIIPABICHHS B
MIPON3BOJCTBO, TOTOBHOCTh K y4acTHIO B paboTax mo
W3rOTOBJICHUIO, OTJIQJAKE M cJade B DKCIUTyaTalHio
CHCTEM M CPEJICTB aBTOMATH3AIIMH U YIIPABJICHHS).

2. OCHOBBI TUCTaHIMOHHOTO MOHUTOpUHTa B ACY. 37 6 6 25
(TOTOBHOCTH K BHEIPEHHUIO PE3yNbTaTOB pa3pabOTOK
CPEICTB M CHCTEM aBTOMATH3allMd W YIPABICHUS B
MIPOM3BOJICTBO, TOTOBHOCTh K YYacTHIO B paboTax o
H3TOTOBJICHUIO, OTJIaJKE W clade B SKCILIyaTaluio
CHCTEM U CPEJICTB aBTOMATH3AIlUU 1 YIIPABIICHHS).

3. Peanuzamuss ~ IUCTAaHLIMOHHOTO  MOHHUTOPUHIA U 24 2 2 20
yIpaBIEHHUS.
(rOTOBHOCTh K BHEIPEHUIO PE3yJbTaTOB pa3zpabOTOK




CpCaACTB U CUCTEM AaBTOMATU3AllUM W YIIPABJICHUA B
MIpou3BOACTBO, TOTOBHOCTh K Y4YaCTHIO B pa60TaX 110
HU3TOTOBJICHUIO, OTJIAAKEC KW CAa4Y€ B IKCILTyaTalluio
CHUCTCM U CpPCACTB aBTOMATU3AllUN U yr[paBJ'ICHI/IH).

4. Mertozbl M CHCTEMBI TIepeavu WM 0OMEHA JaHHBIMH. 18 2 2 14
(TOTOBHOCTh K BHEIPEHUIO PE3yJbTaTOB pa3zpadOTOK
CPE/ICTB M CHUCTEM aBTOMATH3allMd U YIPAaBJICHHUS B
MPOU3BOJICTBO, TOTOBHOCTh K y4acTHIO B paboTax 1o
W3rOTOBJIEHUIO, OTJaJIKe M clade B OJKCIUTyaTallHio
CHICTEM U CPEJICTB aBTOMATH3AIIMU 1 YIIPABIICHHUS).
5. SCADA-cucremsl. 24 4 4 16
(TOTOBHOCTB K BHEAPEHHIO PE3YNIBTATOB pa3padOTOK
CPE/ICTB M CUCTEM aBTOMATH3AIMU 1 YIIPABIICHUS B
MPOM3BOJICTBO, TOTOBHOCTH K YUaCTHIO B pa0OTax 1mo
M3TOTOBJIEHUIO, OTJIAJIKE U CJIa4e B HKCIUTyaTalHIO
CHICTEM U CPEJICTB aBTOMATH3AIIMU 1 YIIPABIICHHS).
6. IIepcniekTuBHBIE CUCTEMBI JUCTAHLIUOHHOIO KOHTPOJISL. 14 4 4 6
(TOTOBHOCTh K BHEIPEHUIO PE3yJbTaTOB pa3padOTOK
CPE/ICTB M CHUCTEM aBTOMATH3allMM W YIpPAaBJICHHS B
MPOM3BOJICTBO, TOTOBHOCTh K yYacTHIO B paboTax Imo
M3TOTOBJIEHUIO, OTJaJIKE M ClIade B OKCIUTyaTalldio
CHICTEM U CPEJICTB aBTOMATH3AIIMU 1 YIIPABIICHHUS).
HToro: 153 28 28 97
7. | IToaroroBka u caaya sK3amMeHa 27 - - -
Bcero: 180
4.3. JlabopaTopHbie padoThl
Ne Ne Koa-Bo
Tema
3aHATHA | pa3nena 4acoB
1 2 3 4
1. 1 Brenenne B SCADA. YcraHoBKa M HACTPOUKH. 4
(TOTOBHOCTH K BHEIPEHHIO pPE3YyIbTATOB pa3pabdOTOK CPEICTB H
CHCTEM aBTOMATH3AllMU W YIPABJICHUS B TPOU3BOJICTBO, TOTOBHOCTH
K ydJacTHIO B paboTax MO W3TOTOBIEHHIO, OTIaJKe W cJade B
IKCIUTYaTaIMIO CHCTEM W CPEICTB aBTOMATH3AINY U YIIPABIICHIIS).
2. 1 Mmuemocxema. 4
(TOTOBHOCTH K BHEIPEHHWIO pPE3YyJIbTATOB pa3pabdOTOK CPEINCTB H
CHCTEM aBTOMAaTH3allMU W YIPABJICHUS B TPOU3BOJICTBO, TOTOBHOCTH
K y4acTHIO B paboTax MO H3TOTOBIEHHIO, OTIaJKe W clade B
IKCIUTyaTaIMIO CHCTEM W CPEICTB aBTOMATH3AINY U YIIPABIICHIS).
3. 2 bazoBeie Bo3amoxHOCTH SCADA. CpencTBa u CUCTEMBI 2
ABTOMAaTH3AIlMH ¥ YIIPABJICHUS B TPONU3BOJICTBE.
(TOTOBHOCTB K BHEIPEHHIO PE3YIIBTATOB Pa3pabOTOK CPEACTB U
CHCTEM aBTOMATH3aIMU U YIPABIEHUS B TPOU3BOJICTBO, TOTOBHOCTh
K y9acTHIO B pab0oTaX MO M3TOTOBIIEHUIO, OTJIAJIKE U cllaue B
IKCIUTyaTaIMI0 CHCTEM U CPEICTB aBTOMATH3AIMY U YIIPABIICHIS).
4. 2 [IpumuTHBH 1 TpadudecKkre KOMITOHEHTEHI. 2
(TOTOBHOCTH K BHENPEHHIO PE3YyJbTATOB pPa3padOTOK CPENCTB U
CHUCTEM aBTOMATH3allMU W YIPABJIECHUS B TPOU3BOJICTBO, TOTOBHOCTH
K ydJacTHiO B paboTax MO M3rOTOBIEHWIO, OTIaJKe W cladye B
9KCILTyaTalMIO CUCTEM U CPEJICTB aBTOMATH3AIIMU U YIIPABIICHHUS).
5. 2 ITepemennsie. 2
(rOTOBHOCTH K BHEAPEHUIO pE3YyJIbTAaTOB pa3pabOTOK CpPEACTB H
CHCTEM aBTOMAaTH3allUU M YIPAaBJICHUS B MIPOM3BOACTBO, TOTOBHOCTh
K ydyacTHio B paboTax IO HM3rOTOBJICHHIO, OTJIAJKE M CJadye B




OKCILTyaTalluiO CUCTEM U CPCACTB aBTOMATU3AllUN U ynpaBJ'IeHI/IH).

2 VYcTaBky U TPEBOTH.

(rOTOBHOCTH K BHEAPEHHUIO pE3YyIbTAaTOB pa3pabOTOK CpPEACTB H
CHCTEM aBTOMATH3aLMU U YNPaBJIEHUS B IMPOU3BOJCTBO, TOTOBHOCTh
K yd4acTHi0O B paboTax MO HU3rOTOBIICHHIO, OTJIAJKE M CAadye B
SKCIUTyaTalMI0 CHCTEM U CPEACTB aBTOMATHU3allMK U YIIPABICHMUS).

4 CKpHUIITHI.

(TOTOBHOCTh K BHEAPEHUIO pE3YyIbTaTOB Ppa3pabOTOK CpPEACTB H
CHCTEM aBTOMATH3allMU U YNpPaBJIEHUS B IPOU3BOJICTBO, TOTOBHOCTh
K y4JacTHIO B paboTax IO H3rOTOBJICHHUIO, OTIAJKe M cJade B
SKCIUTyaTalMI0 CUCTEM U CPEACTB aBTOMATHU3allMK U YIIPABICHMUS).

5 Tpennbl u ucropusl.

(roTOBHOCTh K BHEAPEHUIO pE3YyJIbTATOB pa3pabOTOK CPEACTB U
CUCTEM aBTOMAaTH3allMy U YIIPaBJIECHHS B IPOU3BOACTBO, TOTOBHOCTH
K ydJacTHIO B paborax IO H3rOTOBJICHHUIO, OTIaJKe M cJade B
SKCIUTyaTalMI0 CHCTEM U CPEACTB aBTOMATHU3aIMY U YIIPABIICHHUS]).

5 ®opmupoBanue or4yeroB. lMcmonp3oBaHME — pe3ynbTaTOB LIS
H3IrOTOBJICHUA, OTJIaJKU U CAa4YX B IKCILTyaTallul0 CUCTEM U CPEIACTB
aBTOMAaTU3all U YIIPaBJICHHAA.

(roTOBHOCTh K BHEAPEHUIO PE3YyJIbTATOB pa3pabOTOK CPEACTB U
CHUCTEM aBTOMATU3allMH U YIPaBJICHUSA B IMPOU3BOJACTBO, TOTOBHOCTH
K ydJacTHMIO B paboTax IO M3rOTOBJICHHUIO, OTJIAJKe M Clade B
9KCIUTYaTaIMIO CHCTEM M CPEJCTB aBTOMATH3AINH U YITPABICHUS).

Hroro:
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4.4 CamocTosiTeJIbHOE U3yUYEeHHE PAa3/1eJI0B TUCIUTIIUHbI

Ne
pa3nena

BO]'[pOC])I, BBIHOCHUMBbIC HA CAMOCTOATEC/IbHOEC U3YUCHUC

KoJa-Bo
4acoB

1

2

1.

BBenenue B JUCTaHIMOHHBIA MOHUTOPHUHT.

(TOTOBHOCTHP K BHEIPEHHUIO pE3YIbTaTOB pa3padOTOK CPEACTB M CHCTEM
AaBTOMATH3allMd M YIPaBICHHUS B IPOU3BOJACTBO, TOTOBHOCTh K YYAacTHIO B
paboTax MO H3TOTOBJIEHHIO, OTIAJKe M CIa4e B OKCIUTyaTaI[MI0 CHCTEM U
CPEICTB aBTOMATH3AINH U YIIPABICHUS).

16

OCHOBBI THUCTAHITHOHHOTO MOHUTOpHHTAa B ACY.

(rOTOBHOCTh K BHEIPEHUIO PpE3yabTaTOB pa3pabOTOK CpPEJCTB U CHCTEM
ABTOMATH3allMM W YIPAaBICHUS B MPOHU3BOJACTBO, FOTOBHOCTh K YYACTHIO B
paboTax MO W3TOTOBJICHUIO, OTIAJKEe W clavye B OJKCIUTyaTaluil0 CHCTEM U
CPEJICTB aBTOMATHU3AIMH M YIIPABJICHHS).

25

Peanuzanus mucTaHIMOHHOTO MOHUTOPUHTA U YIIPABICHHUS.

(rOTOBHOCTh K BHEIPEHHUIO PpE3yJIbTaTOB pPa3pabOTOK CPEACTB U CHCTEM
aBTOMAaTH3alMM W YOPABJIECHUS B IPOHU3BOACTBO, F'OTOBHOCTh K YYacTHIO B
paborax IO H3TOTOBJIEHHUIO, OTJAJKE M ClIadye B OSKCIUIyaTalUI0 CHCTEM U
CPE/CTB aBTOMATU3ALMH M YIPaBJICHUS]).

20

MeTO}IBI " CUCTEMBI ICpeaavun NI oOMeHa JaHHBIMHU.

(FOTOBHOCTB K BHCAPCHHUIO PE3YyJILTATOB pa3pa60TOK CpeACTB MU CHCTEM
aBTOMAaTU3allMi W YHOPAaBJICHUSA B IMPOU3BOACTBO, T'OTOBHOCTH K YYaCTUIO B
pa60TaX IO MU3roTOBJICHHUIO, OTJIAAKC W CAa4Y€ B OKCIUIyaTallUKO CHUCTEM U
CpCACTB aBTOMATHU3allu1 U yl'[paBJ'IeHI/IH).

14

SCADA-cHucTeMBI.

(TOTOBHOCTH K BHEIPEHHIO PE3YJIbTATOB Pa3pabOTOK CPEJICTB U CHCTEM
ABTOMATH3allMU ¥ YIIPABJICHUS B TPOU3BOJICTBO, TOTOBHOCTD K YUACTHIO B
paboTax Mo M3rOTOBIICHUIO, OTJIAJIKE U C]a9€ B IKCILTYyaTaI[UI0 CHCTEM U
CPEJICTB aBTOMATH3AIMK M YIIPABJICHHUS).

16




6. IepcrieKTUBHBIE CHCTEMBI TUCTAHIIMOHHOTO KOHTPOJIS. 6
(rOTOBHOCTh K BHEAPEHHUIO PE3yAbTATOB pPa3pabOTOK CPEJACTB U CHCTEM
ABTOMATH3AIMH W YIPABICHUS B MPOM3BOACTBO, TOTOBHOCTH K YYaCTHIO B
paboTax MO H3TOTOBJICHHIO, OTJaJKEe M Caade B OKCIUIyaTallUi0 CHCTEM U
CPEJICTB aBTOMATH3AIMH U YIIPABIICHHUS).

Hroro: 97

5. OneHoYHBbIC MATEPHAJIBI /ISl TEKYIET0 KOHTPOJISA YCIEBAeMOCTH

KO]—[TpOJ’IbHBIe BOIIPOCHI M 3aJa491 TEKYIIECro U pyﬁeﬁmoro KOHTPOJIs1

KonTposbHble MeponipusTHs 1-0if KOHTPOJIBbHOI TOYKH

1. JlabopaTtopHas pabora:

1.1.BBenenue B SCADA. YcTaHOBKA U HACTPOMKH.

1.2.MHuemocxema.

1.3.bazoBbie Bo3MoxkHOCTH SCADA. CpenctBa M cUCTEMBbl aBTOMAaTH3allMd U YIpPABIIEHUS B
MIPOU3BO/ICTBE.

2. Komnoxsuym: 3aiaHus Ha KOJUIOKBHYM IO TIEPBOM KOHTPOJIBHOM TOYKE.

KoMmnproTepHBIil TECTOBBI KOHTPOJb. baHK TECTOBBIX 33JaHUI MO BTOPOW KOHTPOJIBHOW TOYKH

conepxut 11 3amanuii.

3ajaHus HA KOJUIOKBUYM 110 EPBOH KOHTPOJbHOM TOYKe.

3amanue Nel.
1. CrtocoObI aucTanmoHHOTO KOHTpOJist TII.

2 Wepapxuueckasi CTPyKTypa TEXHHUYECKHUX MPOIECCOB.

3amanue No2.
1. IlepeuncnuTe OCHOBHBIE HAIIPABJICHHS PAa3BUTHS CUCTEM JTUCTaHIMOHHOTO MOHUTOpUHTA TTI.

2. Texnonornu COM u DCOM.

3aganue Ne3.
1. Ilepeuncaure TMnoBoi Habop 3axay pemaemsix B ACYTIL

2. CrpykrypHble koMmoHEeHTbl SCADA-cucTeMBI.

3amanne Ne4.
1. JIns 4ero oCymiecTBISIIOT apXUBUPOBAHUE JAHHBIX U UX PETPOCIEKTUBHOE BOCIIPOU3BEICHUE
3a OIpeAesIeHHbIN IEPUO]T BpeMeHU?

2. [Nousatue APM. Ocobernnoctu APM. Jlucranunonnsie APM.
10



3ananue Ne5.
1. llepeuncaure TrnoBoi Habop 3amay pemaembix B ACYTIL

2. Tenpenuuu pazutus SCADA-cucrem. KoHTposuieps! u KaHaibl CBSA3H.

3aganue No6.
1. Kak ocymecTBisiercss 0TOOpakeHUE TOKa3aHW JAaTYUKOB B Tpa)MuecKoM BHJIE Ha JKpaHE
T1K?

2. SCADA u Internet. ApxutexTypa «repMuHai-cepBep». OCHOBHBIE 0COOEHHOCTH.

3aganue Ne7.
1. Yto Takoe aBTOMaTH3MpOBaHHAs cucTeMa yrpasienus. Haznauenne ACY.

2. Kak ocyuecTBisieTcst [ucneTyepu3anus Ipu AUCTaHIIMOHHOM YIIPaBJIEHUN?

3amanue Ne§.
1. HpI/IBe)II/ITe anMep HUCIIOJIB30BAHUSI CUCTEMBI JId JUCTAHIITUOHHOTO KOHTpOJ'IfI )41 yr[paBJ'IeHI/IH
HpOI/ISBOJICTBeHHI)IM TECXHOJIOTHUYCCKUM HpOHeCCOM.

2. bazsl nannbix (/1) B SCADA-cucremax. Mcropus pazsutus bJl. Oco6eHHOCTH COBPEMEHHBIX

B/

3amanue Ne9.
1. CTpykTypHas cxema OCYIIECTBICHHUS JUCTAaHIIMOHHOTO MOHHTOpHHTA. [Ipumep.

2. ITporoxosn DDE. Oco6ennoctu. Jloctonncra. HemoctaTku.

Samanue Nel0.
1. Buapl curHanu3auy BIX0/1a TIOKa3aHWK TaTYMKOB 32 PETIIAMCHTHBIC TPAHMIIBI.

2. Texnonorus OLE. Oco6ennoctu. JloctonncTsa. Hemocrarku.

3aganue Nell.
1. Kakum o0pa3oM, [ocTuraercs BBICOKas THOKOCTh M YHUBEPCATBHOCTh CHCTEMBI
TUCTaHIMOHHOTO MOoHMTOpUHTa TII B ienom.

2. Texnonorus OPC. Ocob6ennoctu. JlocronncrBa. Hemocrarkm.

3aganue Nel2.
1. [aiiTe moHATHE O KKOHTPOJIUPYEMOM OOBEKTEN.

2 Tpennbl B SCADA-cucremax. Haznauenue. Tunsl TpeHI0B.
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3ananue Nel3.
1. Pacckakute 0 COBpEMEHHBIX WJIM MEPCHEKTUBHBIX CHCTEMAX AMCTAaHLMOHHOIO MOHMTOPHUHIA
U ylpaBJIeHUs Kakue Bl 3Haere.

2. Kak npou3BOIMTCS MOHUTOPUHT TTOKA3aHUI BCEX TATYMKOB, MOJKIIOYEHHBIX K KOHTpOJUIEpY?

3ananue Nel4.
1. OnuumTe pexuMbl pabOTHI.

2. O6HapyxeHHne 0TKa30B 000PYI0BaHUS MPHU €ro padboTe, a TAaKKe MPU MEPEKIIOUCHUSIX.

3aganue Nels.
1. Jns opranmsauuu B3aumojeicTBus ¢ KoHTposuiepamu, SCADA-cucreMoil MOTryT OBbITh
HCII0JIb30BaHBI?

2. Habop ¢yukuun SCADA-cuctembl. DyHKIIMH OnlepaTopa.

3ananue Nel6.
1. Packpoiite nonstue nporokos oomena TCP/IP.
2. OtoOpaxkeHne ¥ PErucTpanys OCHOBHBIX KOHTPOJIMPYEMBIX TEXHOJIOTHYECKUX ITapaMeTpOB U

rapamMeTpoB, XapaKTEPHU3YIOUIUX cocTosiHue 00opynoBanus B SCADA-cucrteme.

3amanue Nel7.
1. Jlyist uero nmpeaHa3Ha4Y€Hbl KOHTPOJUIEPHI?
2. HcnonHeHue M KOHTPOJb TEXHOJOTMYECKHUX aJTOPUTMOB JJIsl 3alycKa, MOAICPKKU U

OCTAHOBKH (IITaTHOM U aBapUITHOMN) TEXHOJOTUYECKHUX MPOIECCOB.

3amanue NelS&.
1. Kmaccudukanusi CUCTEM AUCTAHIIMOHHOTO MOHHUTOPHHTA.
2. IlognepkaHue CTaOMIIBHBIX MApaMETPOB TEXHOJIOTHYSCKUX MPOIECCOB MPH JUCTAHIIMOHHOM

MOHUTOPHUHTIC.

3ananue Nel9.
1. Kakue BuIBl CBA3M MCNONB3YIOTCA Ul MEpeauyd JaHHBIX B CHCTEMax JIUCTAaHIMOHHOTO
MOHUTOpPHHIA U yrpasieHus TII.

2. I[IporpammHoe obecrnieueHue it 00paboTku HHPOPMALIUH MOHUTOPUHTA.

12



3aganue Ne20.
1. «HJIIOCLI» )41 «MI/IHYCBI» JOUCTAHIIUOHHOT' O yTIpaBJIeHI/ISI TCXHOJIOTNYCCKHUMU HpOL[eCCB.MI/I.

2. IToHsiTHE aHATIOTOBBIN U HU(PPOBOI KOHTPOJIb.

3aganue Ne2l.
1. 3agavya MTMCTaHIIMOHHOTO KOHTPOJIA, €€ MPAKTUYECKasi 3HAUMMOCTb.

2. CaMOILI/IaFHOCTI/IKa B CUCTECMAaxX MOHUTOPUHI'OBOTI'O KOHTPOJIA.

KonTpoabHble MeponpusATHS 2-0i KOHTPOJIbHON TOYKe

1.JIaGoparopHas padoTa:

1.1.ITpumuTHBEI U rpaduyecKue KOMIOHEHTHI.

1.2 IlepemeHHBIE.

1.3.YcraBku u TpeBoru

2. KommoxkBuyM: 3afaHusi Ha KOJUIOKBUYM 10 BTOPOU KOHTPOJIBHOM TOUKE.

3. KoMnpIOTEpHBI TECTOBBIM KOHTPOJIb: BaHK TECTOBBIX 3aJaHHMI MO BTOPOM KOHTPOIBHOU

TOYKH coAepkutT 10 3amaHui.

3ajaHus HA KOJUIOKBUYM 110 BTOPOM KOHTPOJIbHOM TOYKe

Samanue Nel.

1. Buenpenue pe3yabTaToB pPa3pabOTOK AWCTAHIIMOHHOTO MOHHMTOPHHIA CPEACTB M CHUCTEM
aBTOMAaTH3aIlMU U YIIPABJICHUS B MPOU3BOJICTBO.

2. IlepcnekTuBBI JAMCTAHIIMOHHOTO KOHTPOJIS pPabOThl OOOPYIOBaHUS C TOMOIIBID CHUCTEM

TexHuueckoro 3peHus (B Tom uucie UK nuanazona).

3aganme No2.
1. OcHoBHbBIE BO3MOKHOCTHU U cpeacTtBa SCADA-cucreM.
2. OOpaboTka, XpaHEHHE H OTOOpaxkeHHMe HH(POPMAIUKU O COCTOSHUHM TEXHOJIOTHYECKOTO

000py/IOBaHUS U BBITMOTHIEMbBIX TEXHOJIOTHUYECKUX OTeparusix?
3amanne Ne3.

1 HpCI/IMYH_[CCTBa N HCAOCTATKHU CYHICCTBYIOIIUX CUCTEM NUCTAHIITMOHHOTO MOHUTOPUHIA TIL

2. OcHoBHBIE BO3MOKHOCTHU U cpenictBa SCADA-cucrem.

13



3amanne Ned.

1. Kak ocymiecTBisieTcsi M3rOTOBJICHUE, OTJIAKa M cJada B IKCIUIyaTallUI0 CUCTEM M CPEJCTB
ABTOMATH3AIMH U YITPABJICHUS TEXHOJIOTUIECKHIX MPOIECCOB?

2. Kak ocymecTBisieTcss aBTOMAaTH4ecKas 3allluTa TEXHOJOTHYECKOTO OO0OpYyIOBaHHS IO
ABapUMHBIM U IPEAEIbHBIM 3HAYCHUAM KOHTPOJHMPYEMBIX IAPAMETPOB, a TAKKE IPU OTKa3ax

BCIIOMOTaTCIbHBIX CHCTEM?

3amganue No5.
1. Jaiite onpenenenue SCADA.

2. HI/IaFHOCTI/IKa W MOHHUTOPHHI' COCTOAHUA TCXHUYCCKUX CPEACTB CUCTEMBI ABTOMATHUKH.

3ananue Ne6.
1. CnocoOb1 nuctanonHoro koutposs TIL
2. JIuCTaHITMOHHOE YIpaBIIEHHE TEXHOJIOTWYECKHMHU IPOIECCaMU U OTACTHHBIMHU €IUHUIIAMHU

000pyI0BaHUA.

3amanue Ne7.
1. Ilepeunciaure OCHOBHBIE HAMPABJIECHUS PA3BUTHS CUCTEM JAUCTAaHIMOHHOTO MOoHUTOpHUHTa TII.
2. CpencTBa U cHUCTEMBbl aBTOMATU3AlMU U YIIPABJIEHUS B MPOU3BOJICTBE UISl AUCTAHIIMOHHOTO

MOHHUTOpPHHTA.

3amanue Ne§.
1. [laliTe moHATHE TEpPMHUHY - amanTuBHas cucrtema. Kakwe QyHkumm ocymectBissior ACY?
[TpuBectu npumepsr ACY.

2. B3aumoeiicTBue (0OMEH JaHHBIMH) CO CMEKHBIMH CHCTEMaMHU.

3amanue Ne9.

1. I 4ero ocymiecTBISIOT apXUBUPOBAHUE JAHHBIX M UX PETPOCIHEKTUBHOE BOCIPOU3BEICHUE
3a OINpeAesIeHHbI IEPUO]T BpeMeHU?

2. ®opMHpPOBAHHE OTUETOB M CBOJIOK HAa OCHOBAaHMHM ONEPATHBHBIX U HAKOIUJIEHHBIX JTAHHBIX B

cucrteme SCADA.

3ananue Nel(.
1. Ilepeuncnure TIOBOK Habop 3axay pemaembix B ACYTIL

2. HSPOTOBJ’ICHI/IC, OTJIalKa W CJa4a B OSKCIUTyaTalul0 CUCTEM U CPCACTB aBTOMATU3AIllUU U
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YIIPpaBJICHUA TCXHOJIOTMYCCKUMHU ITPOLICCCaAaMU.

3aganue Nell.

1. Kak ocymecTBisieTcss 0TOOpakeHHE MOKa3aHW JaTYMKOB B TpaUuecKoM BUAE Ha SKpaHe
[K?

2. Bepenue HCTOpHM W3MEHEHHUS TEXHOJOTHMYECKHX IapaMeTpoOB, COOBITUH U JCHCTBHIMA

orepaTopa.

Samaume Nel2.
1. Yto Takoe aBTOMaTH3MpOBaHHAs cucTeMa yrpasienus. Haznauenne ACY.
2. JIUCTaHIMOHHBIH MOHUTOPUHT  TEXHOJOTHYECKHX TIPOIECCOB KakK HaydyHas o00JacTh.

OcHOBHBIE HAITPaBJICHUS UCCIICIOBAHUM.

3aganue Nel3.

1. HpI/IBe)II/ITe IMPpUMEP UCIIOJIB30BaHUA CUCTEMBI MJIA JUCTAHIWMOHHOTO KOHTPOJIA U YIIPABJICHUA
IMPOU3BOJACTBCHHBIM TCXHOJOTHUYCCKUM ITPOIIECCOM.

2. Onpenenenue cucteMbl MOHUTOpUHTA U yrpasiaeHus: TII. OcHOBHbIE HanpaBiIeHUS Pa3BUTHUSA

SCADA-cucrem.

3amanue Neld.
1. CTpykTypHas cxema OCYIIECTBICHHUS JUCTAaHIIMOHHOTO MOHUTOpHUHTa. [IprMep.

2. Oxapakrtepusyiite ypoBHu opranuzanuu ACYTII.

Samanue Nels.
1. Buapl curHanu3anuy BhIX0/1a TIOKa3aHUK TaTYMKOB 32 PETJIAMCHTHBIC TPAHMIIBI.

2.CucreMsl ypaBJICHUS CHUCTEM  YIPaBJICHUA C IIPOCTPAHCTBCHHO - pacnpeneneHHoﬁ

CTPYKTYpPOM.

3amaune Nel6.
1.Kakum oOpa3om, gocturaercs BbICOKass THOKOCTh U YHHUBEPCAIBHOCTh  CHCTEMBI
TUCTaHIMOHHOTO MOoHMTOpUHTa TII B ienom.

2. Kak OpraHU3yeTCsa NUCTAHIMOHHOC YIIPABJICHUC HpOI_[eCC&MI/I?

Samaune Nel7.

1. MaiiTe MOHATHE O «KOHTPOJIUPYEMOM OOBEKTE.
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2. IlpeumymiecTBa cucTeM AUCTAaHLIMOHHOIO MOHUTOpPUHTA U yripaBieHus TII.

3aganue Nel8.
1. PaCCKa)KI/ITC (0] COBpeMeHHbIX N HepCHeKTI/IBHBIX CUCTEMAX NJUCTAHIIMOHHOTIO MOHI/ITOpI/IHI‘a
U yIIpaBJIeHUs Kakue Bel 3Haere.

2. KoHTposap mapaMeTpoB U aHAJIU3 HEMITATHBIX CUTYalUi.

3ananue Nel9.

1. PacckaxuTe 0 COBPEMEHHBIX MM NEPCIEKTUBHBIX CHUCTEMAX JAUCTAHIIMOHHOIO MOHUTOPHHIA
U yIIpaBJIeHUs Kakue Byl 3Haere.

2. Kak pgocturaercs ymnpaBieHHE U TOJJEpPKKAa YCTAaHOBJIEHHBIX PEXUMOB PaOOTHI

TEXHOJIOTMYECCKOT'O 060py)1013aH1/1$1 N HOPpMAaTUBHBIX YCJ'IOBI/II\/JI €ro SKCITyaTaluu.

3ananue Ne2(.
1. Jns opranmsauuu B3aumojeictBus ¢ KoHTposuiepamu, SCADA-cucreMoit MOTryT OBbITh
WCIIOJIb30BAHBI?

2. Knaccudukamus SCADA-cucrem.

Samanue Ne21.
1. Packpoiite monsarue npotokos oomena TCP/IP.

2. PeanbHoe Bpems B cucteMax ynpasienus TII.

KonTpoabHbie MeponpusiTisi 3-0i KOHTPOJIbHOH TOYKe

1.JJaboparopnas pabora:

1.1. Ckpunrsl

1.2. TpeHapl 1 UCTOPHUSL.

1.3.®opmupoBanue oT4eToB. Mcnonab30BaHue pe3yiabTaTOB JUIsl MU3TOTOBIICHHUS, OTIAJAKU U CAA4YU
B 3KCIUTyaTallMI0 CUCTEM M CPEJCTB aBTOMATU3aIMK U YIIPaBICHUSI.

2. KomnokBuyM: 3agaHusi Ha KOJUIOKBUYM I10 TPEThEH KOHTPOJIBHOM TOUKE.

3. KoMIblOTEpHBIN TECTOBBIM KOHTPOIb: baHK TECTOBBIX 3aJaHMil MO TpPeTel KOHTPOIbHOU

TOYKH COACPKUT 15 3amaHuil.

3agaHust HA KOJVIOKBHYM 10 TPeThel KOHTPOJIbHOH TOYKe
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3aganue Nel.
1. st wero npeaHa3HAYCHBI KOHTPOJIIEPHI?

2. Uepapxuueckas CTpYKTypa TEXHHUUECKUX IPOLECCOB.

3ananue Ne2.
1. Knaccugukanus cucteM TUCTaHIIMOHHOTO MOHUTOPHHTA.

2. Texnomoruu COM u DCOM.

3ananue Ne3.
1. Kakue BHIBI CBSI3M MCHOJIB3YIOTCS I IEpeadd JAHHBIX B CHCTEMaxX JUCTAaHIMOHHOTO
MOHUTOpPHHIa U ynpasieHus TII.

2. CtpykrypHbie koMmoHEeHThl SCADA-cUCTEMBL.

3amanue Ne4.
1. «IImr0ChI» U «MUHYCHD) AUCTAHITHOHHOTO YIPABJICHUS TEXHOJOTUUYECKUMH TPOIIECCAMU.

2. Ilonsitue APM. Ocobennoctu APM. lucranimonnsie APM.

3amanue Ne5.
1. 3agavya TUCTAaHIIMOHHOTO KOHTPOJIA, €€ MPAKTHIECKask 3HAYMMOCTb.

2. Tenpenunu pazputusi SCADA-cuctem. KoHTposiepbl U KaHaJIbI CBA3H.

Samanue Ne6.
1. BHenpenue pe3yiabTaToB pPa3pabOTOK MUCTAHIIMOHHOTO MOHHMTOPHHTA CPEACTB M CHUCTEM
aBTOMAaTH3aIlMU U YIIPABJICHUS B MPOU3BOICTBO.

2. SCADA u Internet. Apxutektypa «repmMuHan-cepsep». OCHOBHbIE 0COOCHHOCTH.

3aganue Ne7.
1. OcHoBHBIE BO3MOKHOCTHU U cpeacTtBa SCADA-cucreM.

2. Kak OCYIICCTBIIACTCA AUCIICTUCPU3AUA TPU JUCTAHIITMOHHOM YHpaBHeHI/II/I?

3amanne Ne§.
1. IlpenmymiecTBa U HEAOCTATKU CYHIECTBYIOUIMX CUCTEM AUCTAHIIMOHHOTO MOHUTOpHHTra TIL.

2. bazel nannbix (b/1) B SCADA-cuctemax. Uctopus pazsutust bJl. OcobeHHOCTH COBpEMEHHBIX

BJI.
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3ananue Ne9.
1. Kakue coBpemeHHbIE IPOOJIEMBI PEIIAIOTCSA B UCKYCCTBEHHOM MHTEIIJIEKTE?

2. IIporokosn DDE. Oco6ennoctu. Jocronrcta. HemocraTku.

3aganue NelO.
1. Kak ocymiecTBisieTcsi M3rOTOBJICHNE, OTJIAJKAa U Clla4a B DKCIUTYaTalHIO CUCTEM H CPEICTB
aBTOMAaTHU3allnuu 1 praBJ’IeHI/ISI TCXHOJIOTHYCCKHUX HpOHGCCOB?

2. Texnonorus OLE. Oco6ennoctu. JloctonrcTBa. HemocraTku.

3amanue Nell.
1. Jaiite onpenenenue SCADA.

2. Texnonorus OPC. Ocobennoctu. JloctonracTa. Hemocrarku.

3ananue Nel2.
1. JIMCTaHLMOHHBIH MOHUTOPHUHT  TEXHOJOTMYECKUX MPOIECCOB Kak HayyHas o00JacThb.
OcHOBHBIE HaNIPaBJIEHUS UCCIIEIOBAHNM.

2. Tpenasl B SCADA-cuctemax. Haznauenue. Tumnsl TpeHAOB.

3amanue Nel3.
1. Onpenenenue cucreMbl MOHUTOpUHTA U yrpaBiaeHus TII. OCHOBHbBIEC HaNpaBIEHUS PA3BUTHS
SCADA-cucrem.

2. Kak IIPpOU3BOJUTCA MOHUTOPHUHI MMoKa3aHui Bcex JaTYUKOB, MOJKIHOUEHHBIX K KOHTpOHHGPY?

3aganue Nel4.
1. Oxapakrepusyiite ypoBau opranuzanuu ACYTIIL.

2. O0OHapyxeHHe 0TKa30B 000pyI0BaHUS IIPU €ro padboTe, a TAKXKe MPU MEePEKITIOUCHUSX.

3amanue Nels5.

1.Cuctemsl ynpaBlIeHUsT CHCTEM YIPABICHUS C MPOCTPAHCTBEHHO - paclpeneieHHOU
CTPYKTYpPOil.

2. Ha6op ¢pynkunn SCADA-cuctembl. @yHKIIUHM oniepaTopa.

Samaune Nel6.
1. Kak opranusyercst TUCTaHIIMOHHOE YIIpaBlIeHUE Tpolieccamu?

2. OTO6pa)KeHI/Ie " pEerucTpanyrsl OCHOBHBIX KOHTPOJUPYCMBIX TCXHOJOITMYCCKUX ITapaMETPOB U
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apaMeTpoB, XapaKTepU3yIOIUX cocTosiHue o0opynoBanus B SCADA-cucreme.

3aganue Nel7.
1. IlpeumymiecTBa cucTeM AMCTAaHIIMOHHOIO MOHUTOpUHTa U ynpasineHus TII.
2. HcnonHeHue M KOHTPOJIb TEXHOJIOTMUECKHUX aJrOPUTMOB ISl 3allycKa, MOIJEPKKH U

OCTAHOBKH (IITaTHOM U aBapUITHOMN) TEXHOJOTUYECKUX MPOLIECCOB.

3ananue Nel8.
1. KoHTpoaps napaMeTpoB M aHAIN3 HELITATHBIX CUTYallUH.
2. llopnepxanue CTaOMIIBHBIX MapaMETPOB TEXHOJIOTMUYECKUX MPOLECCOB MPHU AUCTAHIIHOHHOM

MOHHUTOPHHTIC.

3amanue Nel9.
1.Kak gnocturaercsa ympaBieHHME UM MOJJEpPKKAa YCTAaHOBJIEHHBIX PEKUMOB  pabOThI
TEXHOJIOTHYECCKOTO O60py210BaHI/I$I nu HOpMaTI/IBHBIX yCJ'IOBI/Iﬁ €ro 3KCHJ’IyaTaIII/II/I.

2. IIporpammHoe obecrieueHue a1t 00paboTKH HHPOPMAIIUK MOHUTOPHUHTA.

Samanme Ne20.
1. Knaccudukamus SCADA-cuctem.

2. IlonsTHE aHAIOTOBBIN U ITU(DPOBOIT KOHTPOII.

Samanue Ne21.
1. PeanbHOE Bpems B cucteMax ynpasiaeHus TII.

2. CaMOI[I/Ial"HOCTI/IKa B CUCTEMaxX MOHUTOPHUHI'OBOI'O KOHTPOJIA.

TecThbI:

F1: HudpoBas 00padoTKka CUrHAJIOB B TEXHUYECKUX cucTemax, 4k, 7 cem, UMPuKT
F2: lllanoBaJsioB B. A.

V1: OcHoBHbIe N010:keHNs (1 peliTUHTOBasi TOYKA)
V2: OcHOBHBIE OHATHS U ONpeeIeHus

I: 1

S: IMon ynaneHHbIM cOOPOM TaHHBIX TOHUMAIOT?

+: MOJIydeHHEe JAHHBIX C TIOMOIIBIO TIPOBOJIHBIX U OECIIPOBOJIHBIX KAHATIOB CBSI3U
-: cOop, apXUBaIUIO U XpaHeHue JaHHbIX Ha [1K

-: MUQPoBYIO 00pabOTKy HHMOPMALIUU

-: KOTIMPOBaHKE JaHHBIX HA HAKOMUTENN U IOCTaBKY UX aJpecaTry
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I 2

S: MOHUTOPUHT - 3TO?

+: clIeXeHHe 32 KAKUMHU-TO 0OBEKTaMH UJIH SBJICHUSMU
: OIIPENIEICHUE TEPPUTOPHUH 3EMEIIb

: OpraHM3alus ABJISIOLIAsAC JOYEpPHEN

: OXpaHa 3eMeJb U DKOHOMUYECKAs OLICHKA

[: 3

S: Cpenu 3a1a4 MOHUTOPUHTA TEXHUYECKUX CUCTEM BCTPEUACTCSI:

+: peoTBpallleHUE OMACHBIX U aBApUHHBIX CUTYAIlMi B cUCTEMax KU3HeoOecneueH s 3/1aHuil 1
COOpY’KEHHUM (yTeuek rasza, mpoTeyeK BOJIbI UM KaHATU3aIu, cO0EB B pab0Te OTOIUICHUS,
MIO’KAPHOU CUCTEMBI, OTKJIFOUEHUH 3JIEKTPOIHEPTUH U JIP. ).

: cenapanusi UIBTPOM C LIEJbI0 OUUCTKU BO3yXa

: IEpEBOOPYKEHHE MapKa YyCTaHOBOK

: 0OHapyXeHHe TOCTYIHBIX CPEACTB MOBBIIIEHNS KOHKYPEHTOCIIOCOOHOCTH PhIHKA

I: 4

S: UeMm 3aHuMMaeTCs cucTeMa MOHUTOPUHTA?

+: KpYrJoCyTOYHO OCYIIECTBIISIET aBTOMAaTHU3UPOBAaHHBIN cOOp, 00pabOTKy U nepenady
MoKa3aTeliel ¢ yIaJeHHBIX 00BEKTOB B PEXKHME PEATbHOTO BPEMEHH.

: IPOKPYYUBAET NaHHEIE TEJIEMETPUU Yepe3 CETh

: BBIBOJIUT Ha DKpaH CTeHEPHPOBAHHBIC TIOKA3aTEIN

: MOJIENIUPYET a0CTPaKTHYIO MPOOIeMy B TEXHUUECKUX Mpolieccax

I: 5

S:YUTo Takoe CEHCOpPHbIE MaHEH YIPABICHUS?

+: COBpeMeHHbIE MpOorpaMMHUpyeMble Tpadudeckie TepMUHAIIBL, TpeIHa3HAYEHHbIE IS
BHU3yaM3ali HHPOPMAINH, OCTYMAIOIIEH OT MUKPOTIPOLIECCOPHBIX YCTPOICTB
(IpOMBIIUIEHHBIX KOHTPOJIEPOB), U YIPABJICHUS MPOU3BOICTBEHHBIMH U TEXHOJIOT UUECKUMHU
poLeccamu.

-: cMapTQOHBI

-: reneBu30psl ¢ SMART npucraBkoi

-: TIPOEKTOPHI

I: 6

S: B kakoM ciydae BHUJT TECTOBOM TMAarHOCTHUKU HA3bIBAOT ACPEKTOCKOUECH ?

+: Ecau reHepaTopoM TECTOBBIX CUTHAJIOB SIBIISIETCS] HCTOYHMK OIPEIEICHHOTO BUa U3Iy4eHUH,
HanpuMep aKyCTUYECKUX, PEHTT€HOBCKUX, AIEKTPOMArHUTHBIX U IPYTUX

-: Ecnin paboune uinyT aeQexTs

-: Ecniu pe3ynbTaToM TEXHOJIOTUYECKOTO MPOIIecca 4acTo CIyKUT Opak

-: Ecnu Henp34a UCIoIb30BaTh aBTOMATH3AIIAIO

I. 7

S: YnoOHast BU3yanu3aius MoIydeHHbIX ¢ 00bEeKTa HapaMeTPOB MOKET MpeArnoararh?
+: OtoGpaxenue Ha ['MIC mou1oxke MeCTONOOKEHNSI 00BEKTOB

: IIpencraBieHne JaHHBIX KaK 3al1axoB

: Busyanu3zanuio TpexMepHbIX Bpallaronuxcs (paKkTaibHbIX HOBEPXHOCTEH

: LIBeTOMy3BIKY

I: 8

S: Kakue ObIBatOT MOHUTOPUHTH ?

+: T100aIbHBIN, JTOKATbLHBIA

-: 00J1aCTHOM, palOHHBIN, PeCIyOIMKAHCKHI
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-: IEPBOTr0, BTOPOT'O U TPETHETO YPOBHEMN
- MACCOBBI, €IMHBIHI, IOBTOPHBIN

I: 9

S: Iucranuumonnoe ynpasienue HE mMoxeT ocymecTBiiATbes 1o kaHainy cBsizu GSM ¢ noMo11b1o
CIIEAYIOIINUX YCTPOMCTB BHIBOJa MH(POPMALIUN:

+: gururansep

: CEHCOpHasl [TaHeJIb MOHUTOPUHIA U YIIPaBJIECHUS

: KOMIIbIOTEp CcO cnenuanbHbM 110

: cMapThoH

I: 10

S: Cucremsl cBsI3U, IPUMEHSIEMbIE 1J11 0OMEHa JaHHBIMU U YIIPaBJISIFOIIMMHA KOMaHaMH B
00BEKTaxX TEIEeMETPUUYECKOTO KOHTPOJIS U YIIPaBIEHUS MOTYT ObITh ?

+: IPOBOJHBIMU U OECIIPOBOTHBIMU

-! YAaJ€HHBIMU U OJIN3KUMU

: TaNbHOJEUCTBYIOUIMMU U CUIIbHBIMU

: P€3KUMH U OBICTPBIMU

I 11

S: BeiBo uHboOpMaIum 0 cOCTOSTHUM U pabounx nmapametpax yctaHoBku HE ocymectBisercs
Ha!

+: TaTYUKHU OUYBCTBJICHHS CEpPBOIIPUBOIA

-1 CEHCOPHYIO MaHeJb MOHUTOPHUHTA U YIIPaBICHUS

-: BKpaH KOMIIbIOTEpPA C YCTAHOBJIICHHOW HA HEM CIEIMATILHON TPOTPaMMOi

-1 YCTPOHCTBO JUCTAHIIMOHHOTO KOHTPOJISI CO CHELMAIbHBIM TabJIo

V1: YaaneHHbIii MOHUTOPUHT U TeJieMeTPusi (2 peTHHIOBasi TOYKA)
V2: OcHOBHbBIE MOHATHUS U ONpeieIeHUus

I 1

S: Jlns BeiBo1a mapameTpoB padotel HE ucnonb3yrores cienyromme nHTepdench:
+: lururaiizep, [Ipuntep

-: AHanoroBas naHesib onepatopa, CMC

: [IporpammHoe o0OecrieueHne, yCTaHOBIEHHOE HAa KOMITBIOTEpE WIIM cMapTQoHe

: CencopHas nanens, bpaysep

I: 2

S: CucTemMbl TMCTaHIIMOHHOTO MOHUTOPUHTA TIPEIHA3HAYCHBI ?

+: yIaneHHo CIIeUTh 32 PA0OYMMHU MapaMeTpaMK arperaTtoB U yIpaBisaTh UX pabOTOH,
MPeIyNpexIaTh 00 aBAPUIHBIX CUTYAIIUSAX U ONEPATUBHO NEPEIaBaTh CTATyCTHBIC COOOIICHUSI.
-1 XpaHUTh Pa3HOPOIHYIO HH(OpPMAIUIO 1 3amuckiBaTh DVD

-1 apXMBUPOBATH OOJIbIINE O0BEMBI JAHHBIX

-: YIOPaBIATh pecypcaMu KOMITbIOTEpa U OPraHU30BBIBATh B3AUMOJICHCTBHUE C MOJIH30BATEIEM.

I: 3

S: B uem 3akmouaercs MOHUTOPUHT obopynoBanus it SCADA?

+: CHATHE JUCKPETHBIX CUTHAJIOB ¢ 000pYA0BaHUS

-1 00X0/1 ¥ IepenuChIBaHE MOKa3aHUH TpuOOPOB

-: YIPaBJIEHUE YCTAHOBKAMU OCYILECTBIISIONIMMH TEXHOJIOTUUECKUE TIPOLIECCHI

-: IpUMEHEeHNe 000PyOBAHUS JJIS OCYIIECTBICHUS TEXHOJIOTMUYECKOTO Ipoliecca
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I: 4

S: lns nepenaun ganHbix ceiiuac HE ucnonp3yrorcs crnenyroiue KaHamibl:
+: ynbTpa3syk, JHG

: RS-485, Ethernet

: CAN, GSM/GPRS

: DSL BeinenenHas aunus, Paguoxanan

I: 5

S: BriGepute BepHOE YTBEPKICHHE.

+: Y 0IHOT0 KOMIIbIOTEPA MOYKET ObITh HECKOJIBKO CETEBBIX KapT.

: Ha otny cereByro KapTy MOXeT ObITh Ha3HauU€H TOJIbKO ouH I[P aapec.
: OITHOMY KOMIIBIOTEPY MOJKET ObITh Ha3HaueH ToJIbKO ouH [P aapec.

: Y 0/IHOTO KOMIIBIOTEPA MOKET OBITh TOJIBKO HecKoIbKo MAC anpecos.

I: 6

S:YeM 3aHUMAIOTCS ONTHYECKHUE CUCTEMBI TEIEMETPUN?

+: [lonydeHue u 3anuch BUAEON300paxeHnsi ¢ 00bEKTOB MOHUTOPHUHTA 10 3aIIPOCy WM B
peXHMMe pealbHOTO BPEMEH!U

-: ckaunBanue posmkoB ¢ YOUTUBE

-: 3anuch NpsIMON TpaHcasauuu ¢ Internet

-: I[lokagpoBo€ BOCCTaHOBIEHUE BUAECOTIOTOKA

I. 7

S: Kakoii u3 Te3ncoB HeBepeH? | 1aBHbIE TPEUMYILIECTBA KOMIUIEKCHOTO MOHUTOPHHTA!

+: 3a cu€T HeOOBEKTUBHOCTH H JICIIEHTpAIN3AIK HH(OpMAITuu 00ecrieduBaeT Mpo3pavyHbIe
OTHOIICHUSI MEXAY PYKOBOJICTBOM, SKCILTyaTUPYIOLIUM [IEPCOHATIOM U Ha/I30PHBIMU OPraHaAMHU.
-: ObecnieunBaeT «30HTHUYHBII» MOHUTOPUHT TEXHUUYECKUX U TEXHOJIOTHYECKUX CHCTEM, CPEJICTB
CBSI3HM U CUCTEM 0€30IaCHOCTH C BO3MOXHOCTHIO CKBO3HOTO aHAJIM3a.

-: IIpenocrapnsieT BO3MOKHOCTh JUCTAHIIMOHHOTO UHTEIJIEKTYaIbHOTO KOHTPOJIS.

-: [IporHO3upyeT BEpOATHOCTH BOZHUKHOBEHUS MHIIMJICHTOB U aBapHil, a TAaKXKe OLEHUBAECT
BO3MOXHBIN yIIepO Mpu UX peanu3aluu.

I: 8

S: Tlepenaya naHHBIX ¢ KOHTPOJIJIEpPA HA CEHCOPHYIO MaHen b HE MoxkeT ocyiecTBiasThCs 10
CIEAYIOIIEMY KaHAITY:

+: Bubpokanain

: [IpoBOAHOM KaHam

: Beigenennsii kanan DSL

: Panmoxanain

I:9

S: MouuTtopunr texnojorudeckoro obopynosanusi, ACYTIIL, HO/, UT-cucrem u npyrux
ynaneHHbIx 00bexToB npennpusatus HE crpemurcs?

+: Ynpa3gHUTh pabOTHUKOB CIIY>KOBbI AUCHETYEPU3ALIUT

-: OGecnieunTs Ge3omacHoe 1 6ecrepedoitHoe (PYHKIIMOHUPOBAHKE YAATIEHHBIX 00bEKTOB U
CHM3HTb IOTEPU OT IPOCTOEB 000PYIOBAHUS

- COKpaTUTh HKCIUTyaTallMOHHbIE 3aTpaThl O1aroJapsi CBOEBPEMEHHOMY OTIOBEIIECHUIO U
pearupoBaHMIO Ha KPUTUYECKUE COOBITHS

-: IToBBICUTH TOUHOCTB M ONEPATUBHOCTH KOHTPOJIS 3a COCTOSIHMEM drieMeHToB UT-

UHPPACTPYKTYPHI

1: 10
S: TexHUYECKHIT MOHUTOPUHT OOBEKTOB MPEICTABIAET CO00# ?
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+: onepaTtuBHBII cOOp MHPOPMAITUH C TATYUKOB U 3HAYCHHM MPUOOPOB yUeTa.

-1 c1oco0 BU3YaJIbHO MPECTABIIATh MOJICNIN IPOU3BOJICTBA ISl MCTIOJIb30BAHUS

-1 OTYET O TEXHUYECKOM COCTOSHUSI HH)KCHEPHBIX 00BEKTOB U arperaros, Oiaromaps
MIPUMEHEHHUIO COBPEMEHHBIX MPOTPAMMHEBIX CPEJICTB

- TIPOLIECC KOHTPOJIS 32 IKCILUTyaTallue JeCTBYIOMIMX IEKTPOCETEH, TEIIOBBIX
KOMMYHHKAITHH, TPYOOTIPOBOIOB JIJIsl BOJJOCHA0KCHHUSI, BEHTUJISIIIK B IOMaX.

V1: SCADA-cucremsl (3 peiiTUHroBasi TOYKA)
V2: OcHOBHBIE MOHSATHS U ONPeIeIeHUsI

I: 1

S: B ocHoBHbIe Bo3MoxkHOCTH U cpeacTBa SCADA-cucrem HE Bxoaut:

+: yrpaBieHue (PMHAHCOBO-X035UCTBEHHON JIEATEINHHOCTHIO IPEATIPUATUS

- aBTOMATU3HPOBaHHAs pa3palOTKa, Iarolast BO3MOKHOCTh co3nanus [10 cuctemMbr
aBTOMaTH3aIuKl 0€3 PeaTbHOTO MTPOTPaMMHUPOBAHUS

-: cpenctBa cOopa nepBUYHON WH(GOPMAIIUHU OT YCTPOUCTB HIXKHETO YPOBHS
-HaKOIUIeHUE HH(OPMAIUH O X0JI€ TEXHOJIOTHUECKHUX MTPOIIECCOB

I. 2

S: B ocHoBHBIe Bo3MOxHOCTH 1 cpeacTBa SCADA-cucrem HE Bxoaut:

+: cpe/icTBa OCYIIECTBIICHUS (PMHAHCOBO-XO3SICTBCHHBIX OTIEPANINI TIPS IPUSTHS
: CpeJICTBA YIIPABJICHHS M PETHCTPAIIMH CUTHAJIOB 00 aBapUHHBIX CUTYAIIHSIX

: CpeacTBa XpaHeHHsI THGOPMAITH C BO3MOXKHOCTBIO €€ MOCTOOpadOTKH

: Cpe/IcTBa MOHUTOPHHTA HH(POPMAITUH ITOCTYIAIOIICH OT CHCTEMBI IATYHKOB

I: 3

S: Vnanennsiii Mouutopunr HE oGecrieunBaet Takux 3a1a4 Kak:

+: IpsIMO€ MEXaHUYECKOE yIpaBJICHUE

-: OXpaHHas CUTHAIU3AIUs, KOHTPOJb JOCTYyMa B IOMEIICHUE U K arperaram

-: TIO’KapHasl CUTHAIM3aIMs, aBTOMAaTHYECKOE TTOKAPOTYIIICHUE

- aBTOMATUYECKOE MO IICp>)KaHKuEe 3aJaHHBIX KIIMMAaTUYECKUX YCIOBHM, KOHTPOJIb pacxo/ia
pecypcoB (BOIbI, Ta3a, AIEKTPOIHEPTHH),

I: 4

S: B vatop ¢pynknuun SCADA-cuctemsl HE BxouT:

+: U3mepenue u npeoOpa3zoBaHue TEXHOJIOTMUYECKUX MTapaMeTPOB.

-: Bropuunast 06paboTka npuHATON HHGOPMALIIH.

-: I'paduueckoe npeacTaBieHne Xo4a TEXHOJIOTHYECKOTo Mpolecca, a TaKkKe MPUHATON U
apxuBHOI HH(pOpPMAaLMK B yIOOHOH A7 BOCTIpUATHS hopMe.

-: [IpueM xomaHa omiepaTopa u mepeaaya ux B apec KOHTPOJUIEPOB HIXKHUX YPOBHEH U
WCIIOJIHUTEJBHBIX MEXaHU3MOB.

I: 5

S:Kakwue Mepsl Heb3sl IPUMEHSTh MPH CNA0bIX KaHalaX CBA3U?

+: OTKIIIOYEHNE WK BBEJCHHUE B CIIAILIUIN PEXXUM JI0 BO3OOHOBIICHUS CBS3U

-: Bydepuszanus qaHHBIX yCTpOICTBa MPU OTCYTCTBUU CBS3H C CEPBEPOM

-: OcymecTBneHne COOCTBEHHOW CXEMBbI YIPaBIEHUs, €CIIA CEPBEP HEAOCTYIEH H3-3a cOO0sl CBSI3U
-: MuHuMU3anus nepeiayn JaHHBIX AU COTOBBIX M CIYTHUKOBBIX CE€TE MPU MOMOIIY IIEPEHOCca
JAHHBIX IO 3aMpPOCy

I: 6
S: Cucrema MOHUTOPUHTA U YIIPABJICHUS CETHIO paclpeieIeHHBIX 00bEKTOB, kpome Toro, HE
JIOJKHA OBITH?
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+: BBICOKOHArpy>KEHHOMN, HETUOKOW, TPY/IHON B OCBOECHUH
: HAZIe)KHOM, UHTETPUPOBAHHOM, JIETKO HApallMBacMOn

: BBICOKO(YHKIIMOHAIBHOM, THOKO HACTPpanBaeMOi

: BBICOKOMH(OPMATHBHOMU, XOPOIIO MaCIITaOHpyeMOn

I.7

S: B mabop ¢yakuuu SCADA-cucremsr HE Bxomut:

+: mpeoOpa3oBaHne PU3NIECKUX APAMETPOB TEXHOJIOTHIECKOTO MpoIecca B HHPOPMAITMOHHBIN
napameTp eIMHON 0a3bl JaHHBIX MPEIIPUATHS

-1 perucTpanus cOObITHH, CBSI3aHHBIX C KOHTPOJIUPYEMBIM TEXHOJOTUIECKUM IPOIIECCOM U
JEWCTBUSIMH MTEPCOHAIIA, OTBETCTBEHHOTO 32 SKCIUTyaTalluio M 00CIY)KMBAaHNE CHCTEMBI

-2 popMHpOBaHHUE CBOJIOK M JPYIUX OTYETHHIX JOKYMEHTOB HAa OCHOBE apXHUBHOW MH(POPMAIIUU
-: 0OMeH uH(opMalei ¢ aBTOMaTU3UPOBAHHOW CUCTEMOM YIPaBIIEHUS MIPEANPUATHEM (WU,
KaK ee MPUHATO Ha3bIBaTh celuac, KOMIIJIEKCHOW MH(OPMAIIMOHHONW CUCTEMON)

I: 8

S: Cuctema ycTaBOK MO3BOJISIET?

+: OINOBEIIATh B C.Iydac NPCBBIIICHUA 3Ha‘IeHI/II71, 3aJaHHBIX TOJIB30BaATCJIEM

. XpaHUTh ONTUMATBHYIO HHPOPMAIIHIO O MPOIIECCEe

. HarJiiAHO MpEeACTaBUTh MAKCUMYM U MUHUMYM BO3MOJKHBIX 3Ha4YeHUHU nmapamMeTpa
: OCYIICCTBIIATD YIpaBIcHUE 0e3 OTIIAIKN Ha TEXHHUSCKUN PEerIaMeHT

I: 9

S: 'maBHBIM KOMIIOHEHT CUCTEMBI CJICXKEHUS - 0a3a JaHHBIX, COJIEprKaIias CBEJICHUS O 3a/1a9ax 1
0oOHapyXeHHBIX Tpobiemax. DT cBeaeHuss HE moryt Bkitouats B cebs:

+: pe3ynbTaT NpeJOTBPAIICHUS TPOOIEMbI

: 1aTy W BpeMmsi, Korjia Obljia oOHapyKeHa nmpooiiema

. CEpbE3HOCTH (KPUTHIHOCTH) TIPOOIEMBI

: COCTOSTHHE TIPOOJIEMBI

I: 10

S: Cucrema ynpasienusa HE moxet ocymectBisitbes yepes 1K no ciaegyronum KkaHajiaMm CBSA3U:
+: yIbTpa3ByK, THEBMOTIOUTA

: USB, COM npoBoanoit kanasi, GSM kanan

: Ethernet, Pagnoxanan

: Internet, Beimenennsiii kanaia DSL

I: 11

S: lns opranuzarmu B3aumoieiicTBus ¢ koutposuiepamu, SCADA-cucremoit HE mMoryt ObITh
HCIIO0JIb30BAHBI CIEIYIOLINE alllapaTHbIe CPEACTBA:

+: Buyrpennue napasmiensubie muHbl [SA, PCI, CompactPCI

-: COM — nopTsl. B 3TOM ciiyyae KOHTpoJIjIep Wik 00bEAMHEHHBIE CEThI0 KOHTPOJUIEPHI
MOJKJTIOYAr0TCA 1Mo mpoTtokoaam RS-232, RS-422, RS-485.

-: CereBble mnaThl. Vcnonap30BaHNe TaKOW anmnmapaTHON MOIIEPKKH BO3MOKHO, €CITU
COOTBETCTBYIOIIIME KOHTPOJIEPHI CHaOXkeHbl HHTepdeiicHbIM BbIxogoM Ha Ethernet.

-: Internet, Beinenennsiit kanan DSL

I: 12

S: O6nactu npumenenuss SCADA-cucrem HE Britouaror

+: IopHCIIpIOIeHIHS, (prHAHCHI, OPOKEPCTBO

-1 yIpaBJIeHUE Tepeaueii 1 pacrpeielieHueM 3JIeKTPOIHEPTUH, POMBIIUIEHHOE IPOU3BO/ICTBO,
MIPOU3BO/ICTBO IEKTPOIHEPTUU

-1 BOJI03200p, BOJIOOYMCTKA U BoJOpacIpeesieHne, 100bua, TpaHCIIOPTHPOBKA U
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pacripenenieHue He(hTH U ra3a, yrpaBjieHHe Ha TPAHCIIOpTe (BCE BUIBI TPAHCIIOPTA: aBUa, METPO,
KEJIE3HOJOPOKHBINA, aBTOMOOUIIbHBIHN, BOIHBIN)
- YIIpaBJICHUC KOCMHUYCCKUMU O6'beKTaMI/I, TCJIICKOMMYHUKAIIN, BOCHHAA 00J1acThb

I: 13

S: Beibepute SCADA-cucTeMbl 0T€4eCTBEHHOH pa3padoTKu
+: MasterSCADA, TRACE MODE

: WinCC, Genesis64

: InTouch, Vijeo Citect

: RTAP/plus, Sitex u Phocus

I: 14

S: Xapakrepuctuku SCADA-cuctremsl HE Bximtouarot

+: MUHIMH3AIUsT YKOHOMHYECKHX PUCKOB, peHHAHCHPOBAHNE, XpaHEHNE HH(DOPMAITHH O
COTPYIHHUKAX

-1 COBMECTUMOCTH C OTICPAIITHOHHBIMH CUCTEMaMH, TTOJTHO () YHKIIMOHAILHOCTD, TPOCTOTA
pa3pabOTKU U pa3BUTHS, BCTPOSHHBIE S3BIKU TIPOTPAMMHUPOBAHHS

-2 OTKPBITOCTh, MacIITaOUPyeMOCTb, CPECTBA 3aIUTHI U HAJIS)KHOCTh, HHTETPAIUIO B CHCTEMBI
YIIpaBJICHUS, TEXHUYECKYIO TIOICPKKY

-: copMectuMocth co crangaprom OPC (DA, HDA, UA), noanepxka gocrtymna yepe3 Internet,
noJiIep)kKKa 0a3 TaHHBIX, TPOCTOTA OOCITY)KUBAHUS, CTOUMOCTh

I: 15

S: Cpenu dynxkuun SCADA HE BcTpedaercs coueranue:

+: PegakTop m3o0paxeHui, J[mamoroseie okHa, MHOTOCBSI3HBIC MEHIO
: Muaemocxemsl, ['paduku, ['mcrorpaMMbl 1 iuarpammbl

: Apxussl, Tabmuner, Otuets! ,)KypHa IelcTBHI onepaTopa

: Tpennpi, Coobmenus, XKypranbsl, KoHTposs npaB goctyna

IIpumepHbIe TeMbl pedepaToB HA BLIOOP

1. ABTOMaTH3UpOBaHHAs CUCTEMA JUCTAHIIMOHHOTO YIIPaBJICHUSI © MOHUTOPHHTA.

2. KoMIIOHEeHTHI cCCTEM KOHTPOJISL U YIIPABJICHUS U UX Ha3HAUCHUE.

3.CucreMa IMCTAaHIIMOHHOTO KOHTPOJIS U YIPABIEHUS IPOU3BOICTBEHHBIMU TEXHOJOTHYECKUMHU
rpoleccaMu

4. Opranu3zaius B3auMOJICHCTBUS C KOHTPOJUIEPAMHU.

5. CucremMbl TUCTAHIIMOHHOTO KOHTPOJISI U BU3YyaIU3aI[U1

6. 3amaya JUCTAaHUMOHHOTO MOHMTOPUHIA M YIPABIEHUS TPYNNOM paclpeaeeHHbIX
anmapaTHBIX OOBHEKTOB.

7. IIpouecc aBTOMaTU3UPOBAHHOTO JUCTAHIIMOHHOT'O KOHTPOJIS

8. Cucrema yrpaBieHuUsl TEXHOJIOTHUYECKMMU TPOLIECCaMU

9. ABTOMaTM3MpOBAaHHAs CUCTEMa YIOPABJICHHUS TEXHOJOTMUYECKMMHU IpoleccaMu  JUIs
JUCTAaHIIMOHHOTO KOHTPOJISi U MOHUTOPUHTA

10. Cucrema JAUCTAHIIMOHHOI'O MOHUTOPHUHTA U YIIPABJICHU 00beKTaMU
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11. ITpomeinnernsie cetd. CrocoObl AUCTAHIIMOHHOTO KOHTPOJISI 000PYI0BaHHUS.

12. PacnpenenenHas aBTOMaTU3UPOBAaHHAs CUCTEMA YIIPaBJICHUS

13. Cucrema AMCTaHUMOHHOTO KOHTPOJISI M YIPABICHUS MapaMeTpaMH TEXHOJIOIMYECKHUX
IIPOLIECCOB

14. ABTOMaTH3UPOBAHHBIE CUCTEMbl MOHUTOPUHTIA, KOHTPOJIS U AUCIIETYEPU3ALIUN

15. Cuctema MOHMTOPHMHIA U YIPABJIECHUS WHKEHEPHBIMU CHUCTEMaMH 3/1aHUN U WH)KEHEPHBIX
coopyxkenuii (CMUC).

16. ACY TII u nucnieruepckoe ympaBjacHHE.

17. TpeboBaHus K cHCTEMaM JUCTAaHLMOHHOIO MOHUTOpuHra u ympasinenus (CIAMY) B
3aBUCHUMOCTH OT c(epbl UX TPUMEHEHUS

18. Crpykrypa, QyHKIUU U TEXHUYECKHE CPEACTBA TE€JIEMEXaHU3alUU U aBTOMATU3HPOBAHHBIX
CHCTEM YIPABJIEHUS TEXHOJIOTUYECKUMHU IPOLIECCAMH.

19. Texnonorun SCADA. Cucrema cOopa JaHHBIX U OINEPATUBHOIO JUCIHETYEPCKOIrO
yIpaBiIeHUS.

20. CpaBuenune SCADA-cuctem s pazpadotku ACYTII.

21. KommyHukanmonsslie npotokoiiel B SCADA. Texnonorus OPC.

22. Cucrtema yJajieHHOTro MOHUTOpUHTA B porHocTuku (CYMull).

23. Moaepuuzanus HHGOPMAITMOHHOW CHCTEMBI YIIPABJICHHS TEXHOJOTHUYECKUMHU MTPOIIECCaMU C
nomotso SCADA.

24. ApxXuBHpOBaHME JAHHBIX M BOCIPOM3BEICHHUE, PETPOCIHEKTUBHOE BOCIPOU3BEICHUE 3a
OTIpeJIeNICHHBIN MepHo/] BpEMEHH, aHAIIU3.

25. TlepcnektuBbl TeXHOJOTHHU nucTaHmoHHOro MoHutopunra. WEB SCADA. [Ipeumyiecta

1 HCOOCTAaTKHU.

5.2. OueHo4HbIe MaTEePHAJIbI VIS IPOMEKYTOYHOM aTTeCTALMHU

[IpomexyTouHas aTTectanus MpoxoauT B (opme sk3amena B 7 cemectpe OPO. Ha
9K3aMEHE CTYACHTY MpeJylaraetcss OTBETUTh Ha TEOPETHYECKHE BOIMPOCHI. DJK3aMEHAIMOHHBIN

OMJIET BKIIIOYAET TPpHU TCOPCTHUUYCCKUX BOIIpOCA.

Bonpocel k 3k3amMeny
1./IuCTaHIIMOHHBIA MOHMTOPUHI  TEXHOJIOTUYECKUMX MPOIECCOB Kak Hay4yHas 00JacTs.
OcHOBHBIE HaNPaBIEHUS UCCIIEN0BAHUN.
2.0npenenenue cucteMbl MOHUTOpUHTa U ynpasiieHus TII. OcHOBHbIE HanpaBJIEHUS Pa3BUTHS
SCADA-cucrem.
3.Oxapakrepusyiite ypoHu opranuzamuu ACYTIL

4.CucteMsl YIpaBJICHUA CHCTEM  YyIPpaBJICHUA C TPOCTPAHCTBCHHO - pacnpeﬂeneHHoﬁ
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CTPYKTYpPO.

5.Kax opranusyercst AMCTaHIIMOHHOE YIPaBJIEHUE MpoLiecCaMu?

6.IIpeumymiecTBa cucteM AUCTAHIMOHHOIO MOHUTOPHHTa U yrpaBiaeHus TII.

7. KOHTpOIb MapaMeTPOB U aHAJIN3 HELITATHBIX CUTYallUi.

8.Kak npmocturaercs ympaBieHHME U TNOAJEp)KKA YCTAaHOBJIEHHBIX PEKHUMOB
TEXHOJIOTUYECKOI0 000PYA0BAHNS U HOPMATUBHBIX YCIIOBUM €0 3KCIUTyaTalllu.
9.Kinaccudukanus SCADA-cucrem.

10.PeanbHOE Bpems B cucteMax ynpasiaeHus T1I.

11.Mepapxnueckasi CTpyKTypa TEXHUYECKHUX ITPOLIECCOB.

12.Texnonoruu COM u DCOM.

13.Crpykrypabie komnoHeHTsl SCADA-cucTeMsl.

14.I1onsitue APM. OcobGennoctu APM.

15.Tennenuuu pazsutust SCADA-cucrem.

16.SCADA wu Internet. ApxutekTypa «repMuHai-cepsep». OCHOBHbIE 0COOEHHOCTH.

17.Kak ocymecTBiseTcs qucrerdyepus3ans Npyu JUCTAHIIMOHHOM YIPaBJICHUH?

paboThI

18.bazer  mamnbix (BJ]) B SCADA-cuctremax. HWcrtopus passutus bJl. OcobernHocTH

coBpeMeHHbIX B/l

19.1Tpotoxos DDE. Oco6ennoctu. Jlocronncrsa. HemocraTku.
20.Texnonorus OLE. Ocob6ennoctu. Jlocromactsa. Hemocrarku.
21.Texnonorus OPC. Ocobennoctu. Jloctomncrsa. Hemocrarku.

22. Tpenasl B SCADA-cuctemax. Haznauenue. Tunsl TpeHA0B.

23.Kak IIPpOU3BOAUTCA  MOHHUTOPHUHI MMOKa3aHUHM  BCEX JaTYUKOB, MNOJKIIOUEHHBIX K

KOHTpOJUIEpy?

24.06HapyxeHue 0TKa30B 000pYyI0BaHUS MPU €ro padboTe, a TakKe MpU NEPEKITIOYCHUSX.

25.Hab6op ¢ynkuuu SCADA-cuctembl. DyHKIMH OiepaTropa.

26.0TO6pa)KeHI/Ie " perucrpanuss OCHOBHBIX KOHTPOJIMPYCMBIX TCXHOJIOTHUCCKUX IMAPAMCTPOB U

MapaMeTpoB, XapaKTepU3YIOIIKX cocTosiHue obopynosanus B SCADA-cucteme.

27 VcnonHenne u KOHTPOJIb TCXHOJOI'MYCCKUX AJITOPUTMOB [UJId 3allyCKa, IMNOAACPKKHU H

OCTAaHOBKH (IITATHOM U aBapUITHOMN ) TEXHOJOTHYECKHUX MPOIECCOB.

28.HOI[I[€p)KaHI/Ie CTaOMJIBLHBIX napaMeTpoB TCXHOJOTUYCCKUX NMPOUECCOB IMPU JUCTAHIUOHHOM

MOHUTOPHHTE.
29.IlporpammHoe obecrieueHne st 00paboTKU HHYOPMAIIU MOHUTOPHUHTA.
30.ITonsTHE aHAJIOTOBBIN U HU(PPOBONA KOHTPOIb.

31 .CaMO,Z[I/IaFHOCTI/IKa B CUCTEMAaX MOHUTOPHUHI'OBOT'O KOHTPOJIA.

32.HCpCHeKTI/IBLI AUCTAHIOUOHHOTO KOHTPOJIA pa6OTLI O60py,Z[OBaHI/I$I C IIOMOIIbIO CHCTEM
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TexHU4YecKoro 3peHus (B Tom uucie UK nuanazona).

33.00paboTka, XpaHeHHE M OTOoOpakeHHe WHQPOPMALUM O COCTOSHHHM TEXHOJOTHYECKOTO
000pYIOBaHUS U BBIMOTHICMBIX TEXHOJIOTHYECKHUX OTepaIusix?

34.0cHoBHbIE BO3MOXKHOCTH U cpeacTtBa SCADA-cucrem.

35.Kak ocymiecTBisieTCsl aBTOMAaTHYECKas 3alldTa TEXHOJOTHYECKOTo 00O0pyHOBaHUS IO
aBapPUIHBIM W TMPEACITHHBIM 3HAUYCHUSM KOHTPOJIMPYEMBIX MMapaMETPOB, a TaKXKe MPHU OTKa3ax
BCIIOMOTATEJIBHBIX CUCTEM?

36.J/IlmarHocTHKa 1 MOHUTOPHHT COCTOSIHHSI TEXHHUYECKUX CPEJICTB CUCTEMBI aBTOMATHKH.
37.JIuCTaHIIMOHHOE YIPABJICHUE TEXHOJOTHYCCKHMH TIPOIIECCAMH U OT/ACIHHBIMU CIUHHUIIAMH
o6opynoBaHus?

38.CpencTBa U CUCTEMBl aBTOMATH3allMU U YIIPaBJIEHUs] B MIPOU3BOJICTBE /ISl AUCTAHIIMOHHOTO
MOHUTOPHHTA.

39.B3aumopeiicTBue (0OMeH JaHHBIMHU) CO CMEKHBIMHU CUCTEMaMH.

40.®opMUpOBaHHE OTYETOB M CBOJIOK HAa OCHOBAHWHU OIEPATHUBHBIX U HAKOTUICHHBIX TaHHBIX B
cucreme SCADA.

41.13rotoBieHne, OTJIaJKa W Cadya B HKCIUTyaTal[MI0 CUCTEM M CPEACTB aBTOMATH3alUM M
yIpaBiIeHUs TEXHOJIOTUYECKUMU TPOIIECCAMH.

42.BeneHre WCTOpPUM HM3MEHEHHS TEXHOJOTHYECKHUX TapaMeTpoOB, COOBITHM U JCHCTBUMN
oreparopa.

43 . JIuctannuonusie APM.

44 Knaccudukanus CUCTEM JIUCTAaHIIMOHHOTO MOHUTOPHUHTA.

45.KoHTposuiepbl U KaHaJIbl CBA3U.

46./lucnieruepuzanus.

47.0co0eHHOCTH BHEAPCHUA CUCTEM BI/I,I[COHa6J'II-OI[eHI/I${ JJI1 TCXHOJIOTHUYCCKUX ITPOLECCOB.

6. MeTonnueckne MaTepuaJibl, ONpe/e/siioniue Mpoue1ypbl OlleHUBAHUA 3HAHMI, yMEeHUIA,
HABBIKOB M (WJIH) ONBITA 1EATEILHOCTH

6.1 Pe3yabTarbl 0CBOCHUS Y4eOHOH M CUHUILIAHBI, OJJIeKALIUE MIPOBEPKe

MIudp Komnerenuust IMoka3aTean oueHMBAHUSA Kpurepuu oueHuBanus
KOMIIeTEH MU KOMIIeTeH N i KOMIIeTeH N i
1 2 3 4

K-8 rOTOBHOCTH K | B xoxe tekymero, pyoexuoro | Hammuue MIOKa3aTeNns —
BHE/IPEHUIO KOHTPOJIA, 71a00paTOPHBIX | YIOBIETBOPUTEIBHO;
pe3ynbTaToOB pabor, a Takke B mpouecce | Hanmuune mnepcnekTuB pas3BUTHS
pa3paboTok paboTsl HaJ KYpCOBBIM | MIKM OOO3HAYEHBI MEPCIEKTUBBI
CPEICTB U | IPOEKTOM MI0Ka3aTh | Pa3BUTHS B TOCJIEAYIOIIUX
CHUCTEM FOTOBHOCTb K  BHEAPEHUIO | MPOEKTaX - XOPOILO;
aBTOMATH3allUM | PE3YyNbTATOB paspaboTok | YpoBeHb MIPOEKTa,
Y yNOpaBICHHS B | CPENICTB u CHCTEM | MPEAIoNaralouMid  npopaboTKy
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Opou3BOACTBO.

ABTOMAaTU3allMi U YIIPAaBJIICHUA

HCIIOJB30BaHUsA KaK OTACIBHOI'O

B [IPOM3BOJICTBO. MOIyJAsl B IPOEKTax JAPYTUX
CTYJI€HTOB — OTJIMYHO.
K-10 TOTOBHOCTH K | B xoxe tekymero, pyoexnoro | Hammune ToKa3aTens —
YYaCTHIO B | KOHTpOS, pe3yabTaTaM | yJIOBJIETBOPUTEIBHO;
pabortax no | nabopaTopHbeIX  padoT, a | Hannune mnepcnekTuB pa3BUTHA
W3TOTOBJICHHUIO, | TaKXKe B Tpoliecce padoThl HAJ | WM OOO03HAYEHBI MEpPCIIEKTUBBI
OTJaJIKe U cJjade | KypCOBBIM MPOEKTOM IMOKa3aTh | pa3BUTUSL B TOCIEAYIOLIUX
B OKCIUTyaTallMio | TOTOBHOCTh K YyYacTHIO B | IIPOEKTaxX - XOPOIUIO;
CUCTEM u | paboTax MO U3rOTOBJICHUIO, | YPOBEHB MIPOEKTa,
CpEJICTB oTJazKe u craye B | Mpennoyararoluii  mpopaboTKy
aBTOMATH3allMU | IKCIUIyaTalldlI0  CHUCTEM M | MCIIOJb30BaHUSA KakK OTAENbHOTO
U yIIpaBJICHHUS. CPEeICTB aBTOMAaTH3allMd W | MOAYJIs B TMPOEKTax JAPYrux
yIpaBJIEHHUS. CTYJIEHTOB - OTJIMYHO.

MeToanueckue MaTepualjbl, ONPECACIAIONINE TPOUECAYPbI ONCHUBAHUSA 3Hal—[l/ll71, yMel—lHﬁ,
HAaBbIKOB U (I/IJII/I) ONnbITA ACHATECJIbHOCTH

Pe3ysbTaThl 00y4eHus
(00BEKTHI OLIEHUBAHMS)

OcHOBHBIE TOKA3aTEIN
OLICHKHU PE3yJabTaToB

O1eHoYHbIE cpeacrea

1 2 3

31 - OIMCAaHHUE OCHOB; nmabopatopHasi pabora,
3HaTh TpPUMEHEHHE pa3padOTOK CPEACTB U | - BHIIOIHEHHE TECTOB; TECTUPOBAHUE,
CHUCTEM aBTOMaTHU3allunu u YIIpaBJICHUA B | - BBIIIOJIHEHHUEC U 3al0udTa | 3aliuTa pe(bepaTa,
MIPOU3BOJICTBE. nmabopaTopHBIX paboT; JK3aMeH.

- 3amura pedepara.
Y1 - OIIMCaHUE OCHOB; nmabopaTtopHass pabora,
YMeTh  UCHONB30BaTh TIONyYCHHbIE 3HAHHS B | - BHITOJHEHUE TECTOB; TECTUPOBAHHE,
paborax 1Mo M3rOTOBIICHHIO, OTIAJIKE U CJade B | - BBHIMOJHEHWE W 3alluTa | 3ammra pedepara,
IKCILTyaTaIHIO cucTeM " CpPENCTB | Ta0OpaTOPHBIX padoT; JK3aMeH.
ABTOMATH3aIlUH U YIIPABJICHUSI. - 3amuTa pedepara.
B1 - OIIMCaHUE OCHOB; nmabopaTtopHass pabora,
Bnamerr  HaBbIKaMHM ~ WCIOJB30BAHUS W | - BHITOJHEHUE TECTOB; TECTUPOBAHHE,
pa3paboOTKH CUCTEM YIAJICHHOTO MOHUTOPWHTA | - BBHIMONHEHWE W 3alluTa | 3ammra pedepara,
1 yTIpaBJICHUS. nmabopaTopHBIX PaboT; JK3aMeH.

- 3amTa pedepara.
B2 - OIIMCaHHE OCHOB; nmabopaTtopHass pabora,
Bnaners MPaKTHYECKUMHU HABBIKAMH | - BHITIOJIHEHHUE TECTOB; TECTUPOBAHHE,
W3TOTOBJICHUS, OTJIAJIKH, TECTUPOBAHUS, | - BBINOJHEHHE M 3amuTa | 3amuTa pedeparta,
ampobanMy  TPOCTBIX CHCTEM U CPEACTB | J1abopaTOpHBIX padoT; SK3aMeEH.

aBTOMAaTH3allMM W YOpPaBJICHUS HAa OCHOBE
MHKPOIPOLECCOPHBIX Monyleld ApayuHo, USB-
24r u Laurent.

- 3ammTa pedepara.

6.2 IlIxajia oneHNBaHUS IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs

Texymmii u py0e:KHbII KOHTPOJIb

B paMKax TCKYIICTIo U py'6e)KHOI‘O KOHTPOJIA IO JUCHUIIIIMHE CTYJACHT MOXKECT Ha6paTL 0

70 0an10B:
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Cemectp Ikajna oueHMBAHUA
0-35 6annoB 36-50 6an10B 51-60 6an10B 61-70 6annoB
7 YactuuHoe Ilonnoe nnmn [Tonnoe nnu [Tonnoe
IIOCEIlEHUE YaCTUYHOE IIOCELIEHUE | YaCTUYHOE MOCEIEHUE
AyIUTOPHBIX 3aHATUH. | ayJTUTOPHBIX 3aHATHM. | MOCEIICHUE ayIUTOPHBIX
HeynosnerBoputensn | Yactuunoe ayIUTOPHBIX 3aHSATHIH.
oe BBITIOJIHEHUE | BBITOJIHEHHUE U 3allUTa | 3aHATHH. ITonnoe
J1a00paTOPHBIX U | 1abopaTOpHBIX U IMonHoe BBITIOJIHCHUE U
MPAaKTUYECKUX paboT. | MpakTHYeCKUX paboT. | BBHIMOJIHEHHE U 3aIuTa
IInoxas moaroroBka k | BeimonHeHue 3aumra nab0paTopHBIX U
0aymbHO- KOHTPOJILHBIX pador, nabopaTopHBIX U MPAKTHYECKUX
PEUTUHTOBBIM TECTOBBIX 3aJJaHU HA | IPAKTHUYECKUX 3aHATHUH.
MEPOIIPHUSATHSIM. OLIEHKH pabor. BeinonnHenne
Crynent HE | «yIOBJIETBOPUTENbHO» | BrimomHenue KOHTPOJBHBIX
JIOITYCKaeTcs K KOHTPOJBHBIX paboT, TECTOBBIX
MPOMEXYTOYHON paboT, TECTOBBIX 3aJaHuM Ha
aTTecTaluu 3aJJaHUI Ha OLIEHKH | OLIEHKH
«X0pOouIoy. COTJIMYHOY.

IIpomeskyToUyHasi aTTecTAUMS

OrneHKa pe3ysbTaTOB OCBOCHHUS y4eOHOW MUCHIUIUIMHBI B 7 CeMeCTpe MPOBOIMUTCS IO

HIKaJIe, UCIOJIb3yEMON Ha DK3aMEHE:

IIkaja oneHnBaHUA

36-60 GamioB 1O
UTOraM TEKYIIEro
u pyOexxHOTrO
KOHTPOJIS, Ha
9K3aMeHe He Jal
[IOJTHOTO ~ OTBETa
HU Ha  OOMH
BOIIPOC.

CryzneHTt umeer
36-45 GamnoB 1O
UTOraM TEKYIIEro

u pyOexHOTO
KOHTPOIIS, Ha
JK3aMeHEe Jan
TIOJTHBIHA OTBET

TOJBKO Ha OIWH
BOIIPOC.

0aqjoB IO  HMTOram
TEKYIIEro U pyOeKHOTO
KOHTpPOJISI, Ha 3K3aMeEHE
Janl TIONHBIM OTBET Ha
OMH BOIIPOC Hu
YaCTUIHO (ITOJTHOCTHIO)
OTBETHUJI Ha BTOPOM.
Crynent wumeer 46-60
0ajJIoB [0  HMTOram
TEKYIIEro U pyOeKHOTO
KOHTPOIIS, Ha DK3aMEHe
JTal TIONHBIM OTBET Ha
OHH BOMPOC WA
YaCTUYHO OTBETHI Ha
o0a Borpoca.

CrymeHT WuWMeeT 1O
UTOTaM  TEKyIIEro |
pyOSXHOTO  KOHTPOJS
61-70 0ajI0B Ha
JK3aMeEHE HE Jan
IIOJHOI'0 OTBETA HM Ha
OJTUH BOIIPOC.

0aJIJIoB IO UTOraM
TEKYIIEro U pyoe:KHOTO
KOHTPOJIA, Ha dK3aMEHE
JTaj TIOJTHBIM OTBET Ha
OIIMH BOIIPOC U
9aCTUIHO (TIOJTHOCTHIO)
OTBETHUJI Ha BTOPOA.
Crynent nmeet 61 — 65
0aJIJIoB 1O UTOraM
TEKYIEro U pyoexXHOTO
KOHTPOJIS, Ha DK3aMEHE
JTaj TIOJTHBIM OTBET Ha
OJTMH BOIIPOC U
YaCTUYHO OTBETHII Ha
BTOpOoi. CTyAEHT UMeEET
66-70 0aJylIoB 110
UTOTaM TEKYIIEro u
PYOSKHOTO KOHTPOIIS,
Ha dK3aMeHe) Jai
IOJIHBIA OTBET TOJBKO
Ha OJIH BOIIPOC.

HeynosjerBopu YnoBieTBopuTeSbHO Xopomio OT1iu4HO
Cemectp TeJIbHO (61-80 6as1,10B) (81-90 6ans10B) (91-100 6an10B)
(36-60 6a1;10B)
7 Crynenr wumeer | Ctyment wumeer 36-50 | Ctynent numeer 51-60 CTyneHT wWMeer

61-70 OGammoB MmO
HUTOraM TEKYIIEro

" pyOexHOTO
KOHTPOJIA, Ha
9K3aMEHe Jan

IOJIHBIM OTBET Ha
OIWH BONPOC H
YaCTHYHO
(TIOITHOCTRIO)
OTBETHII
BTOPOIl.

Ha
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7. YueOHO-MeTOoANIeCcKOoe o0ecredeHne QU CIUIITHHBI
7.1. OcHOBHas JuUTepaTypa

1. ABTOMaTH3MpOBAHHBIE CHCTEMbl YIPABJICHHUS U CBs3b [DJEKTPOHHBIA pecypc|: yueOHoe
nocobue mist CIIO/ — DnekrpoH. TekcToBbie AanHbie.— Capatos: [IpodobOpazoBanue, 2019.—
171 c.— Pexum pocryna: http://www.iprbookshop.ru/87268.html.

2. Bepumnun A.C. MogaenupoBaHue OECHpOBOJHBIX CUCTEM CBSI3U [DJIEKTPOHHBIA pecypc]:
yueOHOe MmocoOme sl CaMOCTOSATENbHOW paboThl cryaeHToB/ BepmmuuHa A.C.— DeKTpoH.
TEKCTOBBIE JaHHble.— ToMcK: TOMCKMI rOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U
paguosnekTponukd, 2014.— 231 c.— Pexum nocryna: http://www.iprbookshop.ru/72136.html.
3. Hb6e O. KowmmnbloTepHble ceTH U CIOyxkObl ypajgeHHoro ngoctyna. — Caparos:
[Ipodobpazosanue, 2017.— http://www.iprbookshop.ru/63577.html.

4. UHrerpupoBaHHBIE CHUCTEMBI MpOeKTUpoBaHus W  ympasieHuda. SCADA-cucremsl
[DnexTponHbIil pecypc]: yuebHOe mocobue/ M.A. EnuzapoB [u ap.].— DIEKTpOH. TEKCTOBHIE
nanHbeie.— Tam00B: TamOoBCkMiI TOCymapcTBeHHBIM TexHWUYeckui yHuBepcuter, ObC ACB,
2015.— 160 c.— Pexum gocryna: http://www.iprbookshop.ru/63849.html.

5. CoxonoB C.A. BoOJIOKOHHO-ONTHYECKHE JUHUUA CBSI3M U HMX 3alllATa OT BHENIHUX BIIMSIHUHN
[DnexTponHbIit pecype]: yaebnoe mocodue/ CokonoB C.A.— DIEKTPOH. TEKCTOBBIC JaHHBIC.—
M.: Nudpa-Unxenepus, 2019.— 172 c.— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/86581.html.

6. Cxupmiamze A.I'. ABTOoMaTu3zanus TEXHOJOTMYECKUX MPOLECCOB M  MPOU3BOJICTB
[OnexkTponnbiii pecypc]: yueOHux/ Cxuptname A.I'., demortor A.B., Xomuenko B.I'.—
DJIeKTpOH. TeKCTOBble AaHHble.— CapatoB: Al [Iu Op Menua, 2019.— 459 c.— Pexum
noctyna: http://www.iprbookshop.ru/83341.html.

7. lllemosa T.I'. Cuctemsbl ynpaBiIeHHS TEXHOJOTHUYESCKUMHU TIpolieccaMu U HH(DOpMaAITMOHHBIC
TEXHOJIOTUU [DNEeKTPOHHBIN pecypc]: yuebHoe nocoodue/ lllesroa T.I'.— D1eKTpoH. TEKCTOBbIE
nanable.— KemepoBo: KeMepoBckuil TeXHOIOTUYECKHIT HHCTUTYT MUIIEBOM MPOMBIIILIEHHOCTH,
2014.— 82 c.— Pexxum nocryma: http://www.iprbookshop.ru/61275 . html.

8. Spoukas E.B. T'eorpadmueckrne wuH(DOpMALMOHHBIE CHUCTEMbI [DIIEKTPOHHBIN pecypc]:
yuebHoe mocobue / fAponkas E.B., MareeBa A.B., JIpsiueHko A.A.— DJEKTPOH. TEKCTOBBIE
nanHble.— CaparoB: AN Ilm Ap Memma, 2019.— 146 c.— Pexum pocryna:
http://www.iprbookshop.ru/85744.html.

7.2. lonoTHUTEJbHAS JTUTEPATypPa

1. FpHHeHKO IO.b. BrruucinurennHEBIE CUCTCMbI, CCTU HU TCIICKOMMYHUKAIIUU: yqe6Hoe

nocobue. — Tomck: ToMmckuii TOCyIapCTBEHHbBI YHMBEPCHUTET CHCTEM YIpPaBICHUS U
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panuosnexkrponuku, 2015.— https://b-ok.org

2. WMBmmu B.IL. BecnpoBoanas ceres cOopa W Tmepenaud H3MEPUTENBbHOW HH(POpPMALUU B
ACVYTII. — Kazanp: Kazanckuil HallMOHAJIBHBIA MCCIEIOBATEIbCKUNA TEXHOJIOTUYECKUN
yauBepcuret, 2016.— https://b-ok.org

3. HHTterpupoBaHHbIE CUCTEMBI ITpoeKkTHpoBaHus U ynpasieHuss. SCADA: yuebHOe nocoOue.
— M.: U3nareabcTBo: Jlanb, 2018.

4. KabanoB M. b. CocraB u xapakrepuctuka cereBoro oobopynoBanuss KKC — JlaGopatopus
kauru , 2012 — 107 c. — Pexum gocryna: https://H36.pd

5. KomuccapoB A.B. ABTOMaTH3HMpOBaHHbIE  TEXHOJOTMM cObopa u  00pabOTKHU
npoctpadcTBeHHbIX JaHHbIX — CI'YT'uT , 2016 — 306 c. — Pexxum nocryna: https://u36.pd

6. Mysumnos X.H., Ky3zskos O.H., Xoxpun C.A., Yamuna M.B., Maptsiaiok P.B. [Ipuembiiiesn
A.B., Kpyros B.H., Tpesuis B.A., KopmakoBa O.A. TexHonoruu co3gaHusi MHTEIUIEKTYaIbHBIX
YCTPOICTB, MOJKIIOYEHHBIX K HHTEPHETY: yueOHoe nocodue. — M.: M3ngarensctBo "Jlanp", 2017.
- https://b-ok.org

7. Tapeirun J.C. UndopmanimoHHO-aHAIUTHYECKas MOJJIEPKKa 3a/lad yIpaBJIeHUsI TOPOJAOM
— Boarl'TV , 2017 — 114 c. — Pexxum goctyna: https://H30.pd

8. PocmsxoB A.B. Hnatepner Bemeirt — III'YTHU , 2015 — 136 c. — Pexum pocryna:
https://H36.pd

9. Cununpia FO.U., PsmomoBa E.M. Cetm m cuctembl mepemauun wuHpOpManuu: ydeOHOE
nocobue. — Opendypr: OpeHOyprckuii rocyaapcTBeHHbIi yauepeuret, 2017. - https://b-ok.org
10. CoBpemeHHbIE CUCTEMbI YIIPABJICHU FOPHO-TPAHCHOPTHBIMU KOMILUIeKkcaMu - Hayka , 2007
— 305 c. — Pexxum gocrtyna: https://H30.pd

11. Tpooumo B. b. HHremnekTyalbHble aBTOMAaTU3HPOBAHHBIE CHCTEMBl YIPABICHUS

TEXHOJIOTHYECKUMHU 00beKkTamu. - Bosoraa: Madpa-Uuxenepus, 2016.

7.3 UnTepHeT-pecypchl

1. ABromMaru3MpoBaHHas  CHCTeMa  JWCTAHIMOHHOTO  KOHTPOJS W YIPaBICHHUS
texHojoruyeckumu npoueccamu. URL: http://www.distkontrol.ru/index.php/asu-tp

2. ABTOMaTH3MpPOBAaHHBIE CHCTEMBl YIPABJICHUS TEXHOJOrMUecKuMu mnpoueccamu. URL:
http://achgaa.ru/files/Tumk/110802_68/M2 B DB 4 2/3.3.pdf

3. ABTOMAaTHU3MPOBaHHBIE CHUCTEMBbl YIpPaBJIECHUS TEeXHOJOrMyeckumMu mporeccamu. URL:
http://www.mvif.ru/avtomatizirovannye-sistemy-upravleniya-tehnologicheskimi-processami

4. WHctpymeHT amns pazpabotku cucteM aBTomaTtuzanuu. URL: http://scadatracemode.ru/

5. OcnoBbl ACYTII. URL: http://window.edu.ru/resource/030/66030/files/asu2.pdf

6. IIpocras, coBpemennas SCADA-cuctema. URL: https://simple-scada.com/
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7. Cucrema  OUCTAaHIIMOHHOTO  MOHUTOpPMHTa W  ympaBieHuss oObektamu.  URL:
https://www.cta.ru/cms/f/340903.pdf

8. Cucremspl QUCTaHIIMOHHOTO MOHMUTOpHHTa W ynpasieHus URL: https://www.powerunit.ru
/accessories/control _systems/remote _monitoring_and control/

9. Cucremsl MOHHUTOPHHI'A n aBTOMAaTHU3alnuu HMHKXCHCPHBIX CHUCTEM. URL:
https://www.2test.ru/solutions/inzhenernaya-infrastruktura/sistemy-monitoringa-i-upravleniya-
kontrolya-dostupa/

10. CitectSCADA URL: www.scada.ru/

7.4. Ilepeyennb yueOHO-MeTOAMYECKUX Pa3padoTOK

[To mucummmae «CHCTEMBI TMCTAHIMOHHOTO MOHUTOPUHTA M YIIPABJICHUS TEXHOJIOTHUECKUMHU
nporeccamMu» pazpadortan mpaktukyMm: XakynoB B.A., Kapsxun A.T., llanmosaioB B.A.
“Opranuzanusi MPOEKTHON JEATENbHOCTH. YHUPUIMPOBAHHBIE MPOEKTHl (MOoaynu)’- Hanpuuk,
Ka6.-bank. yn.-T, 2018, 73 c. i CTyAEHTOB, MO3BOJISIONIMII OpraHu3oBaTh pabOTy MO
M3YYEHHUIO TUCUUIUIMHBI U CO3/1aTh YCIOBUS I CAMOCTOSATENbHOM paboThl. [IpakTuky™m n3naH B
MEYaTHOM U D3JIEKTPOHHOM BapuaHTaX M JOCTYIEH Ul KaXJOro crylaeHTa. MeToaudeckoe
nmocobue coAepKUT abopaTopHbie PaOdOTHI MO WCIOJIB30BAHUIO YHU(MUIIUPOBAHHBIX MPOEKTOB

(MomyIeit), SIBJISIFOIIMXCSI OCHOBOM 00JIee CIIOKHBIX TIPOCKTOB.

7.5 Ilepeyenn npodeccuoHAIbHBIX 023 JAHHBIX 1 HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

1. OBJ] PT'b - DnekTpoHHbIE BEPCHH TOJIHBIX TEKCTOB JUCCEPTAMI U aBTOpedepaToB U3 GoHa

Poccuiickoit rocynapcrBennoi oubamorexku URL: http:/www.diss.rsl.ru

2. SciverseScopus wu3martenbcTBa «Onb3eBHp. Hayka u texHonorum». PedeparnBHas wu

agaymTuueckas 0a3a magaeix URL: http:/www.scopus.com

3. DnekrpoHHas Oubanoreka HayuHbix nmyonukanuit URL: http://elibrary.ru

4. O630p CMU Poccun u 3apydexnbs. [lonnbie TekcThl + anamutuka u3 600 uzmanuit mo 53

otpacisim URL: http://polpred.com

5. OdenepaibHOE AareéHTCTBO IO TEXHUYECKOMY perynupoBanuro u Merposorun URL:

https://www.gost.ru/portal/gost//home/standarts

7.6 IlporpammHoOe o0ecniedyeHre COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH

Windows 7, Microsoft Office (Word, Excel), Acrobat Reader, WinRaR, Delphi XE2
Professional Ne munensum (License Certificate Number) 207406, Dev-C++ — cBoOoaHas

MHTETPUPOBaHHAas cpena pa3pabOTKH MPHUIOKEHUH A s3bIKOB mporpammupoBanus C/CH+t.
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Otkpeitas munensus (GNUGPL), Python 3.6 IDE PyCharm Professional Edition siBasiercs

OecrutaTHBIM /7151 00pa30BaTeNbHBIX YUpekaeHui (cBoboaHoe pacnpocTtpanenue), Arduino IDE

Jlunen3uss GNU General Public License, OpenCV | Jlunensus BSD(Berkeley Software

Distribution license), Ubuntu Jlunensus GPL, Lazarus (Free Pascal).

IIo

JUCHUITIINHE

«CucreMsl

JUCTAaHIIMOHHOI'O

8. MaTepuajibHO-TeXHU4YECKOe olecriedeHne T CHUIIUHbI

MOHUTOPHHIA n YIIpaBJICHUA

TEXHOJIOTUYCCKUMU ITpOoHECCaMmn» UMECIOTCA MPE3CHTAINHN MO0 BCEM TEMaM Kypca, IMO3BOJIAIOIINEC

HanboJee

3¢ PEeKTUBHO

OCBOUTH

MPECTABIICHHBIN

yueOHbI  MaTepuan. Vmerorcs

KOMIIBIOTEPHOE U MYJIbTUMEIUHHOE O0O0OpYyAOBaHME U MporpaMMHOE oOecnedeHue s

BBITIOJTHEHUS JTa0OPATOPHBIX PaboT.

Tun aynuropuu,

O6opynoBanue U MHBEHTAPh

ITporpaMMHoe obecrieuenune

Banmkapckas Pecmybmnmka,
r. Hanpuuk, yiI.
Uepnepimesckoro, a. 173) B
MeTaJuTMueckoM  mKkady, mox
3aMKOM ¥ HCIIOIB3YIOTCS BO
BpEMs JIEKIIMOHHBIX 3aHSTHIL.

6. [IpoexTop.

7. HoytOyk.

8. aTepaKkTBHAs TOCKA.

9. Y4eOHBIE  CTEHIBI (n3
YHU(QUIUPOBAHHBIX  MOIYJIEH)
JUIl  KOMIUIEKCHOM OTJIagkd |
WCTIBITAaHU ] TIPOTPaMMHO-
anmapaTHbBIX YIIPaBIISIFOIIIX
KOMIUIEKCOB.

pacinojioxKeHue ayIUTOPHH
VYueOnas 1. Ctomsr - 20 mIT. Windows 7. Microsoft Office 2013 (Word, Excel,
ayIUTOpUs g | 2. Cryass — 21 wT. Access, PowerPoint u mp.)
NPOBE/ICHUS 3. llepconanbhble koMnbloTephl - | [Iporpammbl s padotet ¢ PDF  (Acrobat Reader,
3aHATHUH 10 . Sumatra PDF, stduviewer) (cBOOOIHOE
nekunonHoro tuna | 4. CereBoe 000OpylIOBaHHE JUIsi | paclnpoCTpaHEHHE)
103a ayn. | komMmyranuu U nocryna B Inter- | ApxuBatopsi(7zip, WinRaR) (cBoOoaHOE
(Ycnoueiit Homep | net Cisco — 1 . pacrmpocTpaHeHue)
Ne2; 360004, | 5. [epenocubie | Delphi XE2 Professional No nunensun (License
Kab6apauno- yauduuupoBanneie Monynu Ha | Certificate Number) 207406
Bankapckas ocHOBe MHUKpPOKOHTpoiuiepoB (12 | Dev-C++  cBobomHass ~ WHTETpUpOBaHHas  cpena
Pecriy6inuka, IIT.), JIpYyrux (12 mT.) | pa3paboTKu TPUIOKECHUN Ui S3BIKOB
r. Hampumk,  ya. | 9J€KTPOHHBIX WIH | TIPOrpaMMHUPOBAHUS C/C++. (cBoboaHOE
UepHBIIEBCKOTO, | 3JIEKTPOMEXaHUIECKHUX pacrmpocTpaHeHue)
a. 173) YCTPOWCTB aBTomaruszaiuy, | Python 3.6 IDEPy Charm Professional Edition siBisiercs
BU3YyaIM3aLN pe3yabTaToB, | OSCIUIATHBIM  JUIA  OOpa30BaTENbHBIX  YUPEKICHHH
MOHUTOPHHTA Ha OCHOBE | (CBOOOIHOE pacIpoCTpaHEHHE)
IUQpPOBBIX, aHanoroBeix | Cpema s pa3paborku  ArduinolDE  (cBobGomHoe
JAaTYUKOB W [p., KOHKpETHas | paclHpoCTpaHEHHE)
HOMEHKJIaTypa mopyneit, | Ubuntu Jlunensuss GPL (cBoOoaHOE pacrpocTpaHeHue).
yCTaHaBJIMBaeMbIX B aymuTopu, | Lazarus (FreePascal) RAD IDE(cB0GOHOE
3aBUCUT OT TEMbl 3aHATHH. | paclHpoCTpaHEHHE)
O6mennrtit  ¢porn creamos u | KOMIIAC-3D LT CAIIP pmns  y4eOHBIX — IIeTieid,
YHUADUIIP OBAHHBIX MomyJel | oOnerdeHHass BepcHs TPO(EeCcCHOHANFHOW CHCTEMBI
xpanures B ayn. 114 (Ycmosneni | KOMITAC-3D. (cBobomHOE pacrmpocTpaHeHue).
Homep Ne2; 360004, Kabapauno- | InkScape  BekTOpHbIf  rpaduyeckuii  pemakTop

(cBOOOIHOE pacTIpoCTpaHEeHHE)

3D-penaktop Blender (cBoboaHOE pacnpocTpaHeHue)
Simple-Scada 2 orkpeiTass Bepcus ¢ 06a30BbIM
(dhyaKTIIIOHATIOM, 64 Tera (cBOOOIHOE pacpOCTpaHEHHUE)
Cpena pa3paboTKu Ui MHKpPOKOHTpoiuiepoB AVR
Studio (cBoOOIHOE pacpocTpaHeHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBobomHoe
pacmnpocTpaHeHHe)

Cpema mns paspaborku  Arduino IDE (cBobomHOE
pacrpocTpaHeHue)

OpenCV (cBoOOIHOE pacrpocTpaHeHHe). Qt
(cBOOOIHOE pacnpocTpaHEHHE).

34




VYuebOHas

1. Cronel - 20 mT.

Windows 7. Microsoft Office 2013 (Word, Excel,

ayIuTOpus i | 2. Cryass — 21 wr. Access, PowerPoint u mp.)
IIPOBECHUS 3. Ilepconanbubie KoMObioTepH! - | [Iporpammer st pab6orer ¢ PDF  (Acrobat Reader,
3aHATUH 10 1. Sumatra PDF, stduviewer) (cBOOOMHOE
CEeMHUHAPCKOTo 4. CereBoe o0OpymOBaHWE JUIS | pPacIpOCTpaHEHHUE)
tuma  103a  ayx. | kommyranun u jgoctyna B Inter- | ApxuBaTtopsi(7zip, WinRaR) (cBoOomHOE
(Ycnosueiit Homep | net Cisco — 1 . pacripocTpaHeHue)
Ne2; 360004, | 5. [epenocubie | Delphi XE2 Professional Ne mumensun (License
Kabapauno- yauduuupoBannele Monynu Ha | Certificate Number) 207406
Bankapckas ocHOBe MHUKpokoHTpoiutepoB (12 | Dev-C++  cBoOojgHas ~ WHTErpupoOBaHHas  cpela
Pecny0Onuka, ImT.), JIPYTUx (12 mrT.) | pa3paboTKH TIPUIOKEHU I JUTST SI3BIKOB
r. Hampuuk,  yu. | 3J€KTPOHHBIX WIN | TIPOrpaMMHUPOBAHHUS C/C+t. (cBOOOHOE
UepHBINIEBCKOTO, | 3JIEKTPOMEXaHHUYECKHX pacrnpocTpaHeHue)
. 173) YCTpPOUCTB aBromatm3aimy, | Python 3.6 IDEPy Charm Professional Edition smisercs
BU3yaJIU3al11 pe3ynbTaToB, | OeclulaTHBIM Ui 0Opa3oBaTeNIbHBIX  YUPEKICHUH
MOHHUTOPHHTa Ha OCHOBE | (CBOOOIHOE pacrpocTpaHeHue)
1 poBbIX, aHanoroBeix | Cpema s paspaborku  ArduinolDE  (cBobOoanoe
JaTYuKOB W Jp., KOHKPETHAas | pacrpocTpaHEeHHue)
HOMEHKJIaTypa monyier, | Ubuntu Jlunensuss GPL (cBoGomHOE pacmpocTpaHeHHE).
yCcTaHaBIMBaeMbIX B ayauTopu, | Lazarus (FreePascal) RAD IDE(cB0GOIHOE
3aBHCHT OT TEMBl 3aHSTHH. | paclpocTpaHEeHHUe)
Oomennbiit  ¢oun cregoB u | KOMIIAC-3D LT CAIIP s y4eOHbIX —1ienei,
YHU(QHUIUPOBAHHBIX Moayiell | obnerdeHHass BepcHss NPO(ECCHOHATBHOM CHUCTEMBI
xpanutes B aya. 114 (Ycnosueii | KOMITAC-3D. (cBOOOIHOE pacnpocTpaHeHue).
HoMmep Ne2; 360004, Kabapauno- | InkScape  BeKTOpHBINH rpadUUeCKUil  pemaKkTop
bankapckas Pecriyonuka, | (cBOOOIHOE pacipoCTpaHEHHE)
r. Hanpuwk, yi1. | 3D-penaktop Blender (cBoboaHOE pacnpocTpaHeHue)
Yepubimerckoro, n. 173) B | Simple-Scada 2 orkpeiTass Bepcus ¢ 0a30BBIM
MeraimdeckoM  1mkady, 1on | GpyHKuuMoHaioM, 64 Tera (CBoOOAHOE pacnpoCTpaHEeHHe)
3aMKOM ¥ wucnonb3ylorcss Bo | Cpema pa3pa®oTku Uii  MHKpPOKOHTposuiepoB AVR
BpeMsi JICKIIMOHHBIX 3aHSTHM. Studio (cBoGOHOE pacpocTpaHeHUE)
6. ITpoexTop. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
7. HoyTOyk. limited EDUCATIONAL version. Free (cBobomHoe
8. lHTepaxTrBHAs T0CKa. pacrmpocTpaHeHue)
9.  VYwuebnuoie crennsl (u3 | Cpema s paspaborku Arduino IDE (cBoOomnoe
YHUQULIUPOBAHHBIX  MOJYJeEil) | pacnpocTpaHeHue)
UIA  KOMIUIeKcHOW oTnaaku u | OpenCV (cBobomHOE pacmpocTpaHeHHE). Qt
HCTIBITAHU T MporpaMMHO- | (CBOOOAHOE pacIpoCTpaHEHHUE)
anmapaTHbIX YHPaBILIOLINX
KOMIIJIEKCOB.
Vuebnas 1. Crosnsl — 24 mit. Windows 7. Microsoft Office 2013 (Word, Excel,
ayIUTOPHUS g | 2. Ctyass — 34 mwrT. Access, PowerPoint u mp.)
MIPOBEIECHUS 3. Tlepconanbhbie kommbioTepsbl | [Iporpammer mist padotet ¢ PDF  (Acrobat Reader,
3aHATHHA 11 . Sumatra PDF, stduviewer) (cBOOOMHOE
CEMHHAPCKOT0 4. CereBoe 00OpyZOBaHHE [UISI | PacIpOCTPAHECHHE)
THIA 02 ayn. | kommyranuu u goctyna B Inter- | ApxuBatopsi(7zip, WinRaR) (cBoOoOmHOE
(Ycnosusriit Homep | net Cisco — 1 mT. pacmpocTpaHeHne)
Ne3; 360004, | 5. [epenocubie | Delphi XE2 Professional No nunensun (License
Kabapmuno- yan¢ummpoBanaeie Momynu Ha | Certificate Number) 207406
Bamkapckas ocHOBe MHUKpPOKOHTpoiuiepoB (12 | Dev-C++  cBoOomHasi ~ WHTETpUpOBaHHAsS  cpena
Pecy6mnuika, mT.), JIPYrux (12 mT.) | pa3paboTKn TIPUII0KECHU T UL SI3BIKOB
r. Hampumk,  ym. | 9JIeKTpOHHBIX WIA | TPOTPaMMHPOBAHUS C/C++. (cBoOOmHOE
YepHBINIEBCKOTO, | 3JIEKTPOMEXaHUYECKUX pacnpocTpaHeHHe)
. 173) YCTPOHCTB aBromatm3aimy, | Python 3.6 IDEPy Charm Professional Edition smisercs
BU3yaIIM3aLH1 pe3yabTaToB, | OSCIIATHBIM IS 00pa30BaTENbHBIX  YUPEIKICHHUIH
MOHUTOPHHTA Ha OCHOBE | (CBOOOIHOE pacpOCTpaHEHHE)
IU(PPOBHIX, aHanoroBbix | Cpema g paspabotku  ArduinolDE  (cBoOomHOE
JAaTYUKOB W JIp., KOHKpETHAas | paclnpocTpaHEHHE)
HOMEHKJIaTypa Monyner, | Ubuntu Jlnmensus GPL (cBoGomHOE pacmpocTpaHeHHE).
yCTaHaBIMBAaeMBIX B ayautopud, | Lazarus (FreePascal) RAD IDE(cB0GOHOE
3aBUCUT OT TEMbl 3aHATHH. | paclpoCTpaHECHHE)

OOmennbIii  GoHD CTEHIOB U
YHAD U OBAHHBIX MOJTyJIer

KOMITAC-3D LT CAIIP gmms y4eOHBIX TIeneid,
oOierueHHass Bepcus TNPO(ECCHOHATBFHON  CHCTEMBI
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xpanutcs B ayd. 114 (YcnoBHbIHA
Homep Ne2; 360004, KabapanHo-
Bankapckas PecrryOnuka,
r. Hanpuuk, yiL
Uepubieckoro, a. 173) B
MeTaJutmueckoM — mkady, Tox
3aMKOM ¥ HCHONB3YIOTCS BO
BpeMs JIEKI[OHHBIX 3aHATHH.

6. IIpoextop — 11uT.

7. HoytOyk — 1 mr.

KOMITAC-3D. (cBoOOmHOE pactpocTpaHCHHE).
InkScape  BekTOpHBIN  rpaduyeckuii  pemaxkTop
(cBOOOIHOE pacTpoCTpaHCHHUE)

3D-penaxtop Blender (cBoOomHOE pacipocTpaHeHHE)
Simple-Scada 2 oTkpeITass Bepcus ¢ 0a30BBIM
(dhyHKTIIIOHATIOM, 64 Tera (cBOOOMHOE pacIpOCTPaHECHUE)
Cpena pa3paboTkn sl MHKpOKOHTpoiuiepoB AVR
Studio (cBoOOIHOE pacpoCTpaHCHHUE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBoOomHOe

8. DkpaH. — lur. pacrpocTpaHeHHUE)

9.  VYuebmoie crenmel (w3 | Cpema st paspabotku  Arduino IDE (cBoOomHOE
VHAGUITUPOBAHHBIX ~ MOAYJICH) | pacrnpocTpaHCHHUE)

JUisi  KoMIuiekcHoH omianku U | OpenCV (cBOOOIHOE pacrpoCTpaHCHHUE). Qt
UCTIBITAHU T MpOrpaMMHO- | (CBOOOIHOE PAaCIPOCTPAHECHHE)

amnmapaTHBIX YIIPABIISIOIINX

KOMILIEKCOB.

9. OcodeHHocTH peaimzani TUCHUIIJIMHBI JJI THBAJIU/I0B H JIUMI ¢ OrPAHUICHHBIMHA
BO3MOKHOCTHMMH 3/10POBbA

JUJI CTYIEHTOB ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS CO3JIaHBI CIICIAATbHBIC
YCIIOBUS JUISL TIONydeHWs o0Opa3oBaHWsA. B  IensX IOCTYMHOCTH TIOJYYCHHS BBICIIETO
oOpa3oBaHus M0 00pa3oBaTENIbHBIM MpOrpaMMaM HHBAJIUIAMH U JIUIAMH C OTPaHUYECHHBIMU
BO3MOXHOCTSIMU 3JI0POBbSI YHUBEPCUTETOM 00€CIIeUnBaETCs:

1. AnbrepHaTUBHAS BEpCHs OPHUITMATBHOTO caiiTa B ceTu «MHTepHEeT» 151 C1a00BUISIINX.

2. JInst vHBAIMIOB C HAPYIICHUSIMU 3peHUS (CIa00BHASAIINE, CICTIBIC):

- TMPHUCYTCTBHE aCCHUCTEHTa, OKa3blBalolIero oOyyarouemMycs HEOOXOJUMYI0 MOMOMUIb,
nyOIupoBaHUE BCIyX CIPaBOYHON HMHGOPMAalMU O PACIUCAHUM YYEOHBIX 3aHATUN; HaUYHe
CPEICTB JJsl YCUJICHHMsSI OCTAaTOYHOIO 3peHHs, OpaiiieBCKONM KOMIBIOTEPHON TEXHUKH, BUIECO
WyBEJIMYUTENEH, MporpaMM He BU3YaJIbHOTO J0CTyIa K MH(OpMAILUU, IPOTrpaMM-CHHTE3aTOPOB
peud M JPYrux TEXHUYECKUX CPEJCTB MpueMa-nieperadn yueOHO# mHGOpMaluu B JOCTYIMHBIX
(dbopmMax JijIs CTYIGHTOB C HAPYIICHUSIMU 3PEHHUS;

- 33/1aHUA JUISI BHITIOJTHEHUS HA SK3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- T[HUCbMEHHBIE 3aJaHHs BBITIOJNHSAIOTCA Ha Oymare, HAIUKTOBBIBAIOTCS ACCUCTEHTY
oOyuarommcs.

3. Jnd uWHBaIMAOB W JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370pPOBbSl IO CIyXY
(cmabocaplmaniye, rayxme):

- Ha 3a4ere/sK3aMEHEe NPUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOIIUN CTYICHTY HEOOXOIUMYIO
TEXHUUYECKYI0 TIOMOIIb C Y4YeTOM HWHAMBHUAYaTbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
pabodee MecTo, epeABUTATHCS, MPOYUTATh U OPOPMUTH 3aJaHKUE, B TOM YHUCIIE 3alUCHIBAs MO
JTMKTOBKY);

- 3a4eT/3K3aMeH IIpOBOAUTCA B IMMCbMEHHOM (I)OpMC.
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4. JInst ’HBAIUAOB | JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSMH 3/I0POBBSI, HMCIOIIUX HAPYIICHUS
OTIOPHO-/[BUTATEIBHOTO armrmapara, CO3J1aHbI MaTepHabHO-TEXHHUUECKUE yCIIOBUS
o0ecIeunBaroOIe BO3MOKHOCTh OECIPENITCTBEHHOIO JOCTyNa OOyJaromuxcsi B ydeOHbIe
MOMEUICHUS, OOBEKTY NHUTAHUS, TyaJeTHbIE M JpYTHe IMOMELICHHS YHHBEPCHUTETa, a TaKXKe
npeObIBaHUS B YKa3aHHBIX MOMEIIEHHUSIX (HaJTMYMe PACIIMPEHHBIX ABEPHBIX MPOEMOB, IOPYIHEH
U APYTUX MNPUCIOCOOIEHUN).
- MACbMEHHBIE 33JJaHUS BHIOJIHSAIOTCS HA KOMIBIOTEPE CO CIICUATN3NPOBAHHBIM ITPOrPAMMHBIM
o0ecrieyeHreM WM HaTUKTOBBIBAIOTCS] ACCUCTEHTY;
- 10 JKEJIAHUIO CTYJICHTa DK3aMEH MPOBOIMUTCS B YCTHOH opme.

OOyuaromuecs: U3 YUCIIA JUL C OTPAHUIEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECIICYEHBI
ANIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcaMi B (opMax, adalTHPOBAHHBIX K OTPAHUYCHUSM

WX 37J0POBBSL.
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JIner n3meHeHuii (1onoiHeHni) B padoyeii mporpamMme IHCHUILIHHBI (Moayas) «CucreMbl

AUCTAHNHUOHHOI0 MOHMUTOPHUHIA MU YIPABJCHUA TEXHOJOTHYECCKHUMH IMpouecCaMm» mo

HANpaBJIeHNI0 NOoAroToBKHU 27.03.04 «YnpasieHue B TeXHU4YECKHUX CHCTEMax»

(ciermmanbHOCTH) (0OpazoBaTenbHas nmporpamma MHpopMaoHHbIE TEXHOJIOTHH B YIIPABICHUU

TeXHU4YecKuMu cucremamu) Ha 2019 — 2020 yueOublii ro.

Ne
n/n

JuemeHnT (myHkT) PII/{

IlepeyeHb BHOCUMBIX
H3MEHEeHUi (JI0MOJIHeHil)

IIpumeyanue

Obcyoicoena u pekomeH008ana Ha 3acedanul Kageopi

MpOTOKOJ Ne

3asedyrowuii kagheopoti

MOANKCh, PacIU(POBKA IOIMHICH, 1aTa

OT « »

HaHMEHOBaHME Kapeapsl

20 .

Coznacosano*:

3aBeayomMi OTACIOM KOMIIEKTOBAHUS
Hay49HOU OMOIIMOTEKH

JUYHASA NOONUCH PACUUPPOBKA noonucu oama

*[pumeuanue: npu enecenuu usmenenuil 6 n. 4.7.1 PITJ[
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