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1. He.J'II/I H 321244 OCBOCHHSA JTUCHHUIIJIMHBI

I_Ie.]'[])IO 0CBOCHHUA JUCHUIIIMHBI «CucteMsl AUCTAHIOMOHHOI'O MOHHUTOpHHIAa H
YHOpaBJICHUA TCXHOJOTHUYCCKUMU IPOLCCCaAMU» ABJIACTCA M3YUCHUC CTYACHTAMH HpO6J'IeMaTI/IKI/I
1 o0jlacTel MCIIOIL30BaHUSA JUCTAHOMOHHOI'O MOHUTOPHHIA B I/IH(l)OpMaHI/IOHHBIX CucremMax,
OCBCHICHUC TCOPECTHUYCCKUX U OPraHUu3allMOHHO-METOAUYCCKHUX BOIIPOCOB TIOCTPOCHUSA U
q)yHKI_II/IOHI/IpOBaHI/IH CUCTCM, OCHOBAHHLIX Ha 3HAHUAX, TNPHUBUTHUC HABBIKOB IPAKTUYCCKHUX
pa60T 10 MPOCKTUPOBAHUIO CHUCTEM JAUCTaAaHIIMOHHOI'O KOHTPOJIA n YHpaBJICHUA
TCXHOJIOTHYCCKUMHU ITPOLECCaMU.

3anaann AUCHUIIIMHBI SABJIAIOTCA OCBOCHHE MCETOJ0B U crmoco0oB pcainnsanuunu
YAAJICHHOTI'O MOHUTOPHHTA W YIPABJICHU, HHCT&HHHOHHOﬁ JUArHOCTUKHN M HaJIaAKWM CHUCTCM
ABTOMATHU3allUl W YIPaBJIICHHA, TIOJYUCHUC 0a30BBIX Hpe,Z[CTaBJIeHI/Iﬁ O BO3MOXHOCTAX
NEPCAOBBIX COBPCMCHHLIX AHCTAHIIMOHHBIX CHUCTEM c60pa, O6pa6OTKI/I JaHHBIX W TPUHATUA

pElIeHNi 0 YyIPaBJIEHUU Pa3InYHBIMU O0OBEKTAMHU.

2. Mecto pucunminnsl B ctpykrype OOII BO

Jucimmmaa ~ «CHCTEMBl  IUCTAaHIIMOHHOTO ~ MOHUTOPHMHIA W YIIPaBJICHHSA
TEXHOJIOTMYECKMMH TIPOLIECCAMM»  SABJIAETCA CaMOCTOSATENbHBIM  MoAyjdeM. JlucuurumHa
OTHOCHUTCSI K BApHATUBHOM YacTu Mpo(ecCHOHANBHOrO LUKJIa JTUCHMIUIMH 1o BeiOopy B1.B./IB

pabouero y4uebHoro rmiana no HamnpasiieHuio 27.03.04 «YpasieHre B TEXHUUECKUX CUCTEMAaX).

3. TpebGoBaHus K pe3yJbTaTaM OCBOCHHS COJEPKAHUA TUCIUATIINHbBI

B mpouecce wusydenus guCHUIUIMHBI «CHCTEMBI TUCTAHIIMOHHOTO MOHUTOpPWHTA U
YIPABJICHUS! TEXHOJOTUYECKHUMHU TIPOLECCAMHI» Y CTYJIEHTOB II0 HAIPABICHHUIO IOJTOTOBKH
27.03.04 «YmpaBiaeHue B TEXHUYECKUX CHUCTEMax» ¢ KBaTU(UKAIMeH (CTEeHbI0) «OaKamaBpy
JOJKHBI OBITH CPOPMUPOBAHBI TPOPECCHOHANBHBIE KOMITIETEHIUH.

Ipodeccnonanbubie komnerenuuu (IK):

- TOTOBHOCTh K BHEIPEHHIO PE3YyJbTATOB Pa3padOTOK CPEACTB M CHUCTEM aBTOMATH3AIUU H
yrpasiieaus B npou3BoAcTBo (ITK-8);

- TOTOBHOCTh K y4YacTHIO B paboTax MO W3TOTOBICHHIO, OTIAJAKE W CJadye B IKCIUIyaTaIUio
CUCTEM U cpencTB aBromMaru3anuu U ynpasiaeHus (IIK-10).

B pesymbrate wm3ydeHuss IUCHHMILIMHBI «CHCTEMBI IUCTAHIIMOHHOTO MOHHUTOPHHTA U
yIOpaBJIeHUS TEXHOJIOTUYECKUMU MPOIIECCAMM» CTYICHT:

I[OJ'DKQH 3HATb MIPUMCHCHUE pa3pa60TOK CpeACTB U CUCTEM aBTOMATU3alIUU U



yIOpaBJI€HUs B IPOU3BOCTBO.

I[OJI)KeH YMETDb UCIIOJB30BaTh MMOJIYUYCHHBIC 3HAHHUA B pa60Tax 110 U3TO0TOBJICHUIO,

OTJIaAKEC U CHAYC B SKCILTyaTallutl0 CUCTEM U CPEACTB aBTOMATHU3AUN U YIIPABJICHUA.

I[O.]'DKCH BJIaJ1eTh HaBbIKAMH HCIIOJIB30BaHUS U pa3pa60TKH CUCTCM YIAJICHHOT'O

MOHUTOPHHI'A U YIIPABJICHU.

4. ConepkaHue M CTPYKTYpPa JTUCUMILIMHBI (MOXYJIs)

4.1. Coaep:xanne pa3iejioB IMCUUNINHBI

dopMmupyemast
Ne HaumenoBanne KOMIIeTeHIUA OueHo4yHEbIE
Coaepxxanue pasiesa
Pa3nena pa3nena (4acThb cpencTBa
KOMIIETEHI1H)

1 2 3 4 5

1. Bgenenue B [TonsaTre o cucrtemMax ynpaBiaeHHs I1K-8 JTabopaTopHast
JIUCTAHITUOHHBIN | TEXHOJIOTUYECKUMU MPOIIECCAMH. TIK-10 pabora,
MOHUTOPUHT. Cdepa MIPUMEHEHUS BOIIPOCHI HA

ABTOMATU3UPOBAHHBIX CUCTEM KOJJIOKBUYME,
MUCTAaHIIMOHHOTO  KOHTPOJIA | TECTBHI, 3aIlUTa
YOpPaBIeHUS TEXHOJIOTHYECKUMHU pedepara,
mporeccamu JK3aMeEH.
Buenpenune pe3yIbTaToB

pa3paboTOK CpPEeACTB H CHCTEM

AaBTOMAaTH3allMUd W YMpaBICHUA B

MIPOU3BOACTBO

(ToTOBHOCTB K BHEPEHUIO

pe3ynbTaToB Pa3pabOTOK CPENCTB

U CHCTEM aBTOMATHU3aLUU U

yOpaBlIeHHsS B  IPOU3BOJCTBO,

TOTOBHOCTH K yYacTHIO B paboTax

M0 HW3TOTOBJICHHIO, OTJAaJKEe U

cAade B DKCIUTyaTaIli0 CUCTEM H

CPEeICTB aBTOMAaTHU3AIIUU u

yHpaBJIeHUs).

2. OcHOBBI ObecnieueHne  OUCTAHIMOHHOTO I1K-8 JTabopaTopHast
JNUCTAaHIMOHHOIO | YIPABICHUS TEXHOJIOTMYECKUMU [IK-10 pabora,
MOHUTOPHUHTA B nporneccamu. [Torstue o ACYTIL. BOIIPOCHI Ha
ACY. Hepapxuueckas CTPYKTypa KOJUIOKBHYME,

cucreM ynpasinenus TII. TECTBI, 3alllUTa
(TOTOBHOCTH K BHEIIPCHUIO pedepara,
pe3ynbTaToB Pa3pabOTOK CPEJCTB 9K3aMeEH.

U CHCTEM aBTOMAaTH3allul H

yOpaBlIeHHS B  IPOU3BOJCTBO,

TOTOBHOCTH K yYacTHIO B paboTax

M0 H3TOTOBJIEHHIO, OTIAAKE H

clade B DKCIUIyaTaIli0 CUCTEM H

CPEeacTB ABTOMAaTHU3aIIUU u

yHpaBJeHUs).

3. Peanuzanus OcyuecTBieHue I1K-8 JabopaTopHas
JNUCTAaHUMOHHOIO | TUCTAHUMOHHOIO  MOHHUTOPUHIA TIK-10 pabora,
MOHHTOPHHTA U COCTOSTHHSA TEXHOJIOTHYECKUX BOIIPOCHI Ha
YIpPaBICHHUSL. npoueccoB. JlaTunku Gu3NUIecKuX KOJJIOKBUYME,




napameTpoB o0BeKTa
(Temmepatypsbl, JaBIE€HUS U T.IL.).
Curnansl c JaTYHKOB,
KOHTPOJIJIEPBI, KaHalbl  CBS3H,
9BM - pabouece MECTO
orepaTopa.

(roToBHOCTH K  BHEIPEHHIO
Pe3yIbTAaTOB Pa3pabOTOK CPENCTB
U CUCTEM aBTOMAaTH3allHd H
yOpaBlieHHs B  IPOU3BOJICTBO,
TOTOBHOCTh K Y4acTHIO B paboTax
M0 HW3TOTOBJICHHIO, OTJAaJKEe U
cavye B KCIUTyaTalldI0 CHCTEM H
CpeACTB aBTOMAaTH3ALUH u
VIIPABJICHHUS).

TCCThI, 3alIUTa

pedepara,
9K3aMEH.

MeTonabl u
CHUCTEMBI
nepesadn Win
obMeHa
JaHHBIMH.

VY nanenHoe B3aUMOICHCTBHEC
(oOMeH IaHHBIMH) CO CMEKHBIMH
CHCTEMAaMHU.
Kmnent —
APXUTEKTYpa.
OCHOBHBIE TIPOTOKOJIBI OOMEHa
JIaHHBIMH.

(TOTOBHOCTH K BHEJPECHUIO
Pe3yNBTAaTOB Pa3pabdOTOK CPEICTB
A CHCTEM aBTOMATH3alMUd |
yOpaBiACHHUS B  IPOU3BOACTBO,
TOTOBHOCTh K yYacCTHIO B paboTax
II0 HU3TOTOBJIEHUIO, OTIaIKE U
clade B DKCINTyaTalMIO CUCTEM H
CPEICTB aBTOMAaTH3aLUH u
yIpaBJIeHHS).

cepBepHas

I1K-8
[IK-10

naboparopHas
pabora,
BOIIPOCHI Ha
KOJUTOKBHYME,
TECTHI, 3aIIUTa
pedepara,
9K3aMeEH.

SCADA-

CHCTCMBI.

VY najneHHbIi
yIpaBJICHHE.
Jlucrieryepckoe ympaBiieHUE U
cOOp TaHHBIX.

Copemennbie SCADA-crucTeMEI.
JluarHoctika U = MOHHMTOPUHT
COCTOSIHHSI TEXHHUYECKUX CPEJICTB
CHCTEM aBTOMATHKH.

(TOTOBHOCTH K BHEIPEHUIO pe-
3yJbTaTOB Pa3pabOTOK CPEACTB U
CHUCTEM aBTOMATH3aIlUH U YIIpPaB-
JICHWST B TIPOM3BOJICTBO, TOTOB-
HOCTh K yYacTHI0O B paboTax Mo
W3TOTOBJICHUIO, OTJIAJIKE M Clla4e
B OKCIDIyaTallli0 CHCTeM H
CPEICTB aBTOMATU3allUU U YIIPaB-
JICHUS).

MOHUTOPHUHT n

I1K-8
[IK-10

nmabopaTopHas
pabora,
BOIPOCHI Ha
KOJIJIOKBUYME,
TECTHI, 3aIUTa
pedepara,
9K3aMEH.

HepCHeKTI/IBHBIe
CHCTCMBI
JUCTAaHIIMOHHOT O
KOHTPOJIA.

MeTtoas! HEpa3pyIIaoLIEro
KOHTpoJsi B MoHHUTOpuHre TII n
CaMOJUarHOCTHKE

W3srorosnenue, oTnaaka u crava B
JKCIUTyaTallil0  TEPCHEKTUBHBIX
CHCTEM U CPEJICTB aBTOMAaTH3aINH
U YIIpaBJICHUS.

(TOTOBHOCTH K BHEIIPCHUIO
pe3ynbTaToB Pa3pabOTOK CPEJCTB
M CHCTEM aBTOMATHU3aLUU |

I1K-8
[IK-10

naboparopHas
pabora,
BOIIPOCHI Ha
KOJUIOKBHYME,
TECTHI, 3aIINTa
pedepara,
9K3aMEH.




yOpaBlieHUs B  INPOU3BOJICTBO,
TOTOBHOCTH K YYacTHIO B paboTax
N0 U3rOTOBJICHUIO, OTJIagKe H
cavye B JKCIUTyaTallUI0 CHCTEM H
CpEACTB aBTOMAaTU3ALUH u
yHpaBJeHUs).

4.2. CTpyKTYypa IMCHUILIHHBI

OO0masi TpyJOeMKOCTh IUCIUIUIMHBI COCTaBisieT S5 3aderHele enuHuikl (180 wyacos).
[IpomexxyTouHas arrectamnus — dk3ameH (7 cemectp).

Bua padorsi TpyaoeMKoCTh, 4aCOB
cemectp Ne 7 Bcero
O0uas TPy10€eMKOCTh 180 180
AyautopHas padora: 56 56
Jlexyuu (J1) 28 28
Ilpaxmuueckue 3anamus (113) - -
Jlabopamopnwvie pabomut (JIP) 28 28
CamocTosTesbHas padora: 97 97

Kypcogoii nmpoekT (KII), kypcosas pabota (KP) - -

PacuerHo-rpaduyeckoe 3ananue (PI'3) - -

Pedepart (P) 4 4
Occe (I) - -
CaMocTOsITENbHOE U3YUEHHUE Pa3IeioB 83 83
KonTtponsaas padota (K) - -
CamormnoaroToBka (mpopadoTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaa 10 10

U MarepHualia y4eOHUKOB U YYeOHBIX MTOCOOUH, MOATOTOBKA K
nabopaTOPHBIM U MPAKTUICCKUM 3aHATHUSIM, KOJUIOKBUYMaM,
pyOeKHOMY KOHTPOJIIO U T.J.)

IloaroroBka u caava dK3aMeHa 27 27

Buja nTOroBoro KOHTpoJIsi (3a4eT, IK3aMeH) IK3aMeH IK3aMeH

Pasznenbl TUCHUNIINHBI

KoandyecTBO 4acos

Ne Ayn.
HaunmenoBaHue pazaeiia Bue ayn.
pasaeia Bcero padora 26. (CP)
a | ap | P**
1 2 3 4 5 6
1. BBepenue B IUCTaHIIMOHHBIA MOHUTOPHUHT. 36 10 10 16

(TOTOBHOCTH K BHEAPEHHUIO DPE3YJIBTATOB Pa3zpabOTOK
CPEICTB M CHCTEM aBTOMAaTH3aIlMM M YIPaBICHUS B
MPOHU3BOJCTBO, TOTOBHOCTh K YYacTHIO B paboTax Mo
W3TOTOBJICHUIO, OTJIQJAKE W CHade B OSKCIUTyaTalHIo
CHCTEM U CPEACTB aBTOMATU3ALMY U YIPABJICHHUS).

2. OcHOBBI ucTaHIInOHHOTO0 MOHUTOpUHTa B ACY. 37 6 6 25
(TOTOBHOCTH K BHEJIPCHUIO PE3yJIbTATOB pa3pabOTOK
CPEZICTB M CHUCTEM AaBTOMATH3AI[MM W YIPABICHUS B
MIPOM3BOCTBO, TOTOBHOCTh K Y4YacTHUIO B paboTax I1o
W3TOTOBJICHUIO, OTJAJKE W CJaye B OKCIUTyaTallHIo
CHCTEM M CPEJICTB aBTOMATHU3AIMHY U YIIPABJICHNS).

3. Peanuzanusi ~ IUCTaHIIMOHHOTO  MOHHUTOPHUHIa | 24 2 2 20
YIIpaBJIEHUS.
(TOTOBHOCTh K BHEJIPCHUIO PE3yJIbTATOB Pa3pabOTOK




CPEACTB M CUCTEM AaBTOMAaTHM3alUMW WU YINPABICHUS B
MIPOU3BOJCTBO, TOTOBHOCTh K YYacTHIO B padoTax IO
W3TOTOBJICHUIO, OTJaAKE M clladye B JSKCIUTyaTaluio
CHCTEM U CPEJICTB aBTOMATHU3AIMU U YITPABIICHMS).

4, MeTonb!I ¥ CHCTEMEBI TIepeladnl Wi 0OMeHa JaHHBIMH. 18 2 2 14
(rOTOBHOCTH K BHEJPEHHIO PE3yNbTAaTOB pa3paboToOK
CpPEICTB M CHUCTEM AaBTOMATHU3allMd U YIPaBICHUS B
MPOU3BOACTBO, TOTOBHOCTh K YYacTHIO B paboTax Io
M3TOTOBJICHUIO, OTJaJKe M cJade B IKCIUTyaTalHio
CHCTEM U CPEJICTB aBTOMATHU3aLIUU U YIPABICHUS).

5. SCADA-cucremsl. 24 4 4 16
(TOTOBHOCTH K BHEIPEHUIO PE3YJIHTATOB Pa3paboTOK
CpCACTB U CUCTEM aBTOMAaTU3aluX U YIIPABJIICHUA B
MPOU3BOICTBO, TOTOBHOCTh K YUACTHIO B paboTax 1o
W3TOTOBJICHUIO, OTJIAIKE U ClIa4e B HKCILUTYaTaIHIO
CHCTEM U CPEJICTB aBTOMATHU3ALIMU U YIIPABICHHUS).

6. IlepcnieKkTUBHBIE CUCTEMBI JUCTAHIIMOHHOIO KOHTPOJIS. 14 4 4 6
(rOTOBHOCTH K BHEAPEHHUIO DPE3YJIBTATOB Pa3zpabOTOK
CPEACTB M CHUCTEM aBTOMATU3AllMM U YIPABICHUS B
MPOU3BOJCTBO, TOTOBHOCTh K Y4YacTHIO B paboTax IO
W3TOTOBJIEHUIO, OTJ3AKE M cJade B IKCIUTyaTalMio
CHCTEM U CPEACTB aBTOMATU3ALMY 1 YIPABJICHHUS).

Hroro: 153 28 28 97
7. | IToaroToBka u craya 3K3aMeHa 27 - - -
Bcero: 180

4.3. JlabopaTopHbie padoThI

Ne Ne KoJu-Bo
Tema
3aHATHSA | pa3nena 4acoB
1 2 3 4
1. 1 Brenenmne 8 SCADA. YcraHOBKa M HACTPOUKH. 4

(TOTOBHOCTh K BHEAPEHHUIO pE3yJIbTaTOB pPa3padOTOK CpPEACTB U
CHCTEM aBTOMATH3allUU U YIPaBIEHHUA B MPOM3BOACTBO, FTOTOBHOCTh
K YY4acTHIO B paboTax IO H3TOTOBJICHHIO, OTJAAKE M clIade B
9KCIUTYaTalMI0 CHCTEM U CPEJCTB aBTOMATH3AIMH U YIIPABJICHUS).

2. 1 MHeMocxeMma. 4
(rOTOBHOCTh K BHEIPEHUIO PE3YJILTATOB pPaspaboTOK CPENCTB U
CHCTEM aBTOMATH3allMy U yIIPABICHUS B MPOU3BOACTBO, TOTOBHOCTh
K y4acTUIO B paboTax IO M3TOTOBIEHHIO, OTIAAKE W CIade B
SKCILTYaTaIMI0 CUCTEM M CPEICTB aBTOMATH3AIIMU U YIIPABJIECHNUS).

3. 2 bazoseie Bo3moxxkHocT SCADA. CpenctBa u CUCTEMBI 2
aBTOMATH3aIlNH U YTIPABIICHUS B IPOU3BOJICTBE.

(TOTOBHOCTB K BHEJPEHUIO PE3YJIbTaTOB pa3pabOTOK CPEICTB U
CHUCTEM aBTOMATH3allUU U YIPABJICHUS B TPOU3BOICTBO, TOTOBHOCTh
K Y9aCTHIO B paboTax 1Mo W3TOTOBJICHHIO, OTIAAKE U c1adue B
SKCIUTyaTaIMI0 CUCTEM U CPEJCTB aBTOMATH3AIIUH M YIIPABJICHIS).

4. 2 [IpumuTHBE U TpaduUeckre KOMIOHEHTHI. 2
(rOTOBHOCTH K BHEAPEHHIO PE3yJIbTaTOB pPa3pabOTOK CPEACTB H
CHCTEM aBTOMAaTH3aLlUU U YIIPABJICHUS B IPOU3BOACTBO, TOTOBHOCTb
K ydJacTHIO B paboTax MO H3TOTOBICHHIO, OTJIAaJKe U claade B
HKCIUTYaTallIO CUCTEM U CPEJICTB aBTOMATH3aLUHU U YIIPABIICHUS).

5. 2 IlepemenHbie. 2
(roTOBHOCTb K BHEAPEHUIO pe3yJbTaTOB pPa3pabOTOK CPEACTB U
CHCTEM aBTOMATH3allUU U yIPABIEHHUA B MPOU3BOACTBO, FTOTOBHOCTh
K YYacTHIO B paboTax IO M3TOTOBJICHHMIO, OTJAAKE M clIade B




IKCILTyaTalluo CUCTEM U CPCACTB aBTOMATU3allUU U ynpaBneHHﬂ).

6. 2 VYcTaBKu U TPEBOTH. 2
(rOTOBHOCTH K BHEAPECHHIO PE3yJIbTaTOB Pa3pabOTOK CPEACTB H
CHCTEM aBTOMAaTH3aLlUU U YIIPABJICHUS B IPOU3BOACTBO, TOTOBHOCTb
K YYacTHIO B pa0oTax IO H3TOTOBJICHHIO, OTJIAJAKE M Clade B
9KCILTyaTalMi0 CUCTEM U CPEACTB aBTOMATH3AIMY M YIIPABICHHS).

7. 4 CKpHUOTBHL 4

(TOTOBHOCTh K BHEAPEHUIO PE3YIhTATOB pPa3pabOTOK CpPEICTB U
CHCTEM aBTOMAaTH3allUU W YIPaBJICHUS B MPOHU3BOACTBO, TOTOBHOCTD
K YY4acTHIO B paboTax IO H3TOTOBJICHHIO, OTJIQAKE M clIade B
9KCIUTyaTalMiO0 CUCTEM U CPEACTB aBTOMATU3AIMU U YIIPABICHHUS).

8. 5 TpeHas! 1 UcTOpus. 4

(rOTOBHOCTH K BHEAPEHHIO PE3yJIbTaTOB pPa3pabOTOK CPEACTB H
CHCTEM aBTOMAaTH3allUU U YIPABJICHUS B MPOHU3BOACTBO, TOTOBHOCTD
K Yy4acTHIO B paboTax IO H3TOTOBJICHHIO, OTJIQAKE M ClIade B
9KCIUTyaTalMi0 CUCTEM U CPEACTB aBTOMATH3AIMY M YIIPABICHHS).

9. 5 ®opMupoBaHue 0oTueToB. lcmonp3oBaHMe — pe3yabTaTOB IS 4

W3TOTOBJICHUS, OTJIAAKH U COAYU B IKCIUTYyaTallHI0 CUCTEM M CPEICTB
ABTOMAaTHU3allMHU U YIIPABICHHUA.
(rOTOBHOCTH K BHEAPEHHIO PE3yNbTaTOB pPa3pabOTOK CPEACTB H
CHCTEM aBTOMAaTH3allUU U YIPABJICHUS B MPOU3BOACTBO, TOTOBHOCTD
K y4acTHIO B paboTax IO H3TOTOBJICHHIO, OTJIQAKE M ClIade B
9KCILTyaTalMi0 CUCTEM U CPEACTB aBTOMATH3AIMU M YIIPABICHHS).

Hroro: 28

4.4 CamocTosiTeIbHOE U3yYeHUE PA3/1eJI0B U CIUTIINHbBI
Ne Kou-Bo

Bonpochl, BBIHOCHMbIE Ha CAMOCTOSITe/IbHOE H3yYeHHe

pazaena 4acoB

1 2 3

1. BBenenue B AMCTaHIIMOHHBI MOHUTOPUHT. 16
(TOTOBHOCTH K BHEIPEHUIO pE3yNbTaTOB pa3padOTOK CpeACTB W CHCTEM
AaBTOMATHU3alUM W YIPABICHUS B MNPOHM3BOACTBO, T'OTOBHOCTh K YYacTHUIO B
padoTax IO H3rOTOBJIEHHUIO, OTJIAJAKE W ClIade B SKCIUIyaTallUI0 CHCTEM U
CPEICTB aBTOMATH3AIMH U YIIPABICHUS).

2. OcHOBBI TucTaHIIMOHHOTO MOHUTOpUHTa B ACY. 25
(TOTOBHOCTP K BHEIPEHUIO PE3yJbTaTOB pa3padOTOK CPEeNCTB U CHCTEM
aBTOMAaTHU3alMM W YIPABICHUS B HPOM3BOICTBO, I'OTOBHOCTh K YYacTHUIO B
paboTax MO HW3TOTOBJICHHWIO, OTIAJKE W Ccladye B OKCIUTyaTallUI0 CHCTEM U
CPEACTB aBTOMATU3AIMH U YIPABJICHHUS).

3. Peanuzanys 1uCTaHIMOHHOIO MOHUTOPUHIA U YIIPABICHHUS. 20
(TOTOBHOCTH K BHEIPEHHUIO pE3yNbTaTOB pa3padOTOK CPeACTB W CHCTEM
aBTOMAaTHU3allMM W YIPABICHUS B IPOM3BOICTBO, I'OTOBHOCTh K Y4YacTHUIO B
paborax MO HW3TOTOBJICHUIO, OTIAJKE W Ccllade B OKCIUTyaTallUI0 CHCTEM U
CPEACTB aBTOMATH3AIMH U YIPABJICHHS).

4. MeTobl U CUCTEMBI TIepeAayy WK OOMEHa TaHHBIMH. 14
(TOTOBHOCTP K BHEIPEHHUIO PE3yJbTaTOB pa3padOTOK CPEeNCTB U CHCTEM
AaBTOMAaTHU3allMM W YIPABICHUS B IPOM3BOICTBO, I'OTOBHOCTh K YYacTUIO B
paboTax MO HW3TOTOBJICHHWIO, OTIAJKE W Cladye B OJKCIUIyaTalUIO0 CHCTEM U
CPEACTB aBTOMATU3ALMH U YIPABJICHHS).

5. SCADA-cucreMmsl. 16

(rOTOBHOCTH K BHEAPEHHUIO PE3YJITATOB Pa3pabOTOK CPEJACTB U CUCTEM
aBTOMATHU3ALIUU U YIPABIEHUS B IPOU3BOICTBO, TOTOBHOCTH K YYaCTHIO B
paboTax Mo U3rOTOBIIEHUIO, OTIIAJKE U CJade B IKCIUTyaTalluio CUCTEM U
CPEJICTB aBTOMATH3AIMH U YIIPABICHUS).




6. [lepcriekTHBHBIE CHCTEMBI IUCTAHIIHOHHOTO KOHTPOJIS. 6
(rOTOBHOCTH K BHEIPEHHIO pe3yJNbTaTOB pa3pabOTOK CPEeACTB U CUCTEM
aBTOMATH3allUM U YIPABICHHUA B MPOU3BOJCTBO, TOTOBHOCTh K YYacTHIO B
paboTax 1O H3TOTOBJICHHIO, OTIAAKE M Cllaye B OKCIUIyaTalMi0 CHCTEM U
CPEIICTB aBTOMATH3AINH U YIIPABICHUS).

Hroro: 97

5. OueHouHsbIe MaTepHaJbl IJIl TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH

KoHTpoJbHbIe BONPOCHI ¥ 33Ja4H TEKYLIEro U py0e;KHOr0o KOHTPOJISI

KonTposabHbie MeponipusiTusi 1-0ii KOHTPOJBLHOW TOYKHU

1. JIaGoparopnas pabora:

1.1.Beenenne B SCADA. YcTaHOBKA U HACTPOMKH.

1.2.Muemocxema.

1.3.ba3zoBeie Bo3MoxkHOCTH SCADA. CpenctBa M CHUCTEMBl aBTOMAaTH3alMU U YIIpaBJICHUS B
IIPOU3BOJCTBE.

2. KomnokBuyM: 3aianusi Ha KOJUIOKBUYM IO IEPBOM KOHTPOJIBLHON TOYKE.

KoMnbroTepHbIi TECTOBBIM KOHTPOJIb. baHK TECTOBBIX 3aJlaHUN 110 BTOPON KOHTPOJIBHOW TOYKHU

coaepxut 11 3amanuil.

3agaHust HA KOJJIOKBHYM 110 NePBOil KOHTPOJIbLHOM TOYKe.

3amanue Nel.
1. CocoOs1 quctanoHHOro KOHTpos TIL.

2 Nepapxuueckasi CTPYKTypa TEXHUYECKHX IIPOLIECCOB.

3amanue Ne2.
1. [lepeuncnure OCHOBHBIE HAMIPABICHUS PA3BUTHUS CUCTEM TUCTAHIIMOHHOTO MOHUTOpHHTA TTI.

2. Texuomxoruu COM u DCOM.

3amanue Ne3.
1. Ilepeuncnure TunoBoi Habop 3anau pemaembix B ACYTIL

2. CtpykrypHble koMnoHeHTbl SCADA -cucTeMsbl.

3amanue Ne4.

1. Jlos 4ero ocymiecTBISAIOT apXUBUPOBAHNE JAHHBIX U UX PETPOCHEKTUBHOE BOCIPOU3BEIECHUE
3a OIPEJEIICHHBII epruo] BpeMEHU?

2. llonsatue APM. Ocob6ennoctu APM. lucranimonnsie APM.
10



3amanne NoS.
1. [Tepeuncnure TUOBOM Habop 3amay pemaeMbix B ACYTII.

2. Tennenunn passutus SCADA-cuctem. KoHTposieps! 1 KaHaJIbI CBSI3H.

3amganue Neb.

1. Kak ocymecTBisercs oToOpakeHHEe MOKa3aHW JaTYMKOB B rpaduuecKoM BHJIE Ha JKpaHe

[1K?

2. SCADA u Internet. ApxutekTypa «TepMHUHaI-cepBep». OCHOBHBIE 0COOEHHOCTH.
3amanue Ne7.
1. Yro Takoe aBTOMaTH3MpOBaHHas cucteMa ynpasieHus. Hasnauenune ACY.

2. Kak ocymiecTBisieTcs [ucneTyepu3anus Ipud AUCTaHIMOHHOM YIIPaBICHUH?

3amanue Ne§.

1. HpI/IBeI[I/ITe MMpUMEP HUCTOJB30BAHUA CUCTCMBI I TUCTAHIWUOHHOT'O KOHTPOJIA U YIIPAaBJICHUA

MMPOU3BOACTBCHHBIM TCXHOJIOTHYCCKUM ITPOLCCCOM.

2. basel nannsix (bJ]) B SCADA-cuctemax. Mctopus pazsurust bJI. OcoO0eHHOCTH COBPEMEHHBIX

B/

3amanne Ne9.
1. CtpykTypHas cxema OCyIIeCTBICHHs TUCTaHIIMIOHHOTO MOHUTOpUHTa. [Ipumep.

2. IIpotoxosn DDE. Ocobennoctu. locronncra. HemoctaTku.

3aganue NelO.
1. Buapl curHanu3anuy BbIX0/1a OKA3aHUI 1aTYMKOB 32 PETIaMEHTHBIC TPaHUIIbL.

2. Texnomorust OLE. Ocob6ennoctu. JlocronnctBa. Hemocrarkm.

3aganue Nell.
1. Kakum o0pa3oMm, mJoCTHUTAaeTCs BBICOKAs THOKOCTh W YHHUBEPCAIBLHOCTH
JUcTaHMOHHOro MoHUTOpHHTa TII B iemom.

2. Texnomorust OPC. Ocobennoctu. JlocronrcTBa. Hemocrarkmy.

3ananue Nel2.
1. JlaiiTe MOHATHE O KKOHTPOIMPYEMOM OOBEKTEN.

2 Tpenasl B SCADA-cuctemax. Haznauenue. Tunsl TpeHI0B.

CHUCTCMBI

11



3aganue Nel3.
1. PacckaxxuTe 0 COBPEMECHHBIX WJIM MEPCIICKTHBHBIX CHCTEMaX TUCTAHIIMOHHOTO MOHHTOPHHTA
W ynpaBJicHUs Kakue Bel 3HaeTe.

2. Kak npou3BoauTCsi MOHUTOPUHT TTOKA3aHUM BCEX TaTYUKOB, MOAKIIOYEHHBIX K KOHTPOJLIEPY?

3amanue Nel4.
1. Onummre pexxumbl paboTHI.

2. OOHapyXeHue 0TKa30B 000PYAOBaHUS IIPH €ro padboTe, a TAKXKE MPH MEPEKITIOYCHHUSX.

3amanme Nels.
1. Jlnsa opranuzauuu B3aumojeiictBus ¢ koHTposiepamu, SCADA-cucremoit MoryT OBITh
UCIIOJIb30BaHbI?

2. Habop ¢pynknuu SCADA-cuctembl. yHKIUU oniepaTopa.

3ananue Nel6.
1. Packpoiite nonsitue nmpotokon oomena TCP/IP.
2. OrobpakeHNe U PETUCTPAIHSI OCHOBHBIX KOHTPOJIHPYEMBIX TEXHOJIOTUYECKHUX MAapaMeTPOB U

napamMeTpoOB, XapaKTEPU3YIOMIUX cocTosiHue 0oopynoBanus B SCADA-cucrteme.

3amanme Nel7.
1. lnst gero npeaHa3HavYeHbl KOHTPOJUICPHI?
2. HcnomHeHWE W KOHTPOJIb TEXHOJIOTMUCCKHX AJTOPUTMOB JUIA 3allyCKa, IOJICPKKH U

OCTaHOBKH (HlTaTHOﬁ n aBapHﬁHOﬁ) TCXHOJIOTUYCCKUX IIPOUCCCOB.

3ananue Nel8.
1. Kmaccudukanus cucteM JUCTaHIIMOHHOTO MOHUTOPHHTA.
2. Ilognepxanue cTaOMIBHBIX MAapaMeTPOB TEXHOJOTHYECKHUX IMPOIECCOB MPU AUCTAHIIMOHHOM

MOHUTOPUHTC.

3aganue Nel9.
1. Kakue BuAbI CBSA3M HCIOJB3YIOTCS Ul IEpeJadyd JaHHBIX B CHCTEMax JHCTAaHIMOHHOIO
MOHUTOpUHra U yrpasieHus TII.

2. IlporpamMHoe obOecrieueHue i 00paboTKU HH(POPMAITTK MOHUTOPUHTA.

12



3amganue Ne20.
1. «ILmroChI» U «MHHYCBD TUCTAHITMOHHOTO YIIPABJICHHUS TEXHOJIOTHYCCKHMH ITPOIIECCAMHU.

2. [lonsiTre aHanoroBbId U IU(PPOBOI KOHTPOIb.

3amanme Ne21.
1. 3ayiaya TUCTAaHIIMOHHOTO KOHTPOJIS, €€ MPaKTHIeCKask 3HAYUMOCTb.

2. CaMOI[I/IaFHOCTI/IKa B CUCTECMAX MOHUTOPUHI'OBOT'O KOHTPOJIA.

KoHTpoJsbHbIEe MepONIPpUATHS 2-0i KOHTPOJIbHOM TOYKe

1.JIaboparopHas paboTa:

1. 1.ITpuMuTHBHI U rpadudecKre KOMIIOHEHTHI.

1.2.IlepemenHbIE.

1.3.YcraBku u TpeBOrM

2. KomokBuyM: 3ajaHus Ha KOJUIOKBUYM II0 BTOPOM KOHTPOJIBHOM TOUKE.

3. KoMObIOTEpHBII TECTOBBIM KOHTPOJIb: baHK TECTOBBIX 3aJaHUIl 110 BTOPOW KOHTPOJILHOMN

TOUKH coaepkut 10 3amanuil.

33)13]—[1/[}1 Ha KO/VIOKBUYM 110 BTOpOﬁ KOHTpOJ’ILHOﬁ TOYKE

3amanne Nel.

1. BHeapenue pe3ysbTaTOB Pa3pabOTOK JUCTAHIMOHHOTO MOHUTOPHHIA CPEACTB M CHCTEM
ABTOMATH3AllMU ¥ YIPABJICHUS B TIPOU3BOICTBO.

2. TlepcrieKTHBBI IUCTAHIIMOHHOTO KOHTPOJS pabOThl 00OpYIOBaHHS C TOMOIIBIO CUCTEM

TEeXHUUYECKOTro 3peHus (B ToMm uucie UK nuanazona).

3amanue Ne2.
1. OcHoBHBIE BO3MOXKHOCTH U cpeactBa SCADA-cucrem.
2. OOpaboTka, XpaHeHHE U OTOOpakeHHe HWH(GOPMALUKU O COCTOSHHUH TEXHOJIOTHYECKOTO

000pYyIOBaHUS U BBITIOTHAEMBIX TEXHOJIOTHUECKUX ONEpaIusax?
3amanue Ne3.

1 [Ipeumy1iecTBa U HEJOCTATKU CYIIECTBYIOIIMX CUCTEM JUCTAHIIMOHHOTO MOHUTOpHHTra TII.

2. OcHoBHbBIE BO3MOXKHOCTH U cpenctBa SCADA-cucrem.

13



3amanne Neo4.

1. Kak ocyIiecTBiseTcss M3rOTOBJICHUE, OTJIAKa M cJava B SKCIUTyaTallHI0 CUCTEM W CPEICTB
ABTOMATH3allMH U YIIPABJICHUS TEXHOJIOTHUECKUX MPOIECCOB?

2. KaK OcyH_IGCTBJ'I}IeTC}I ABTOMATHUYCCKAs 3aluTa TCEXHOJIOTHYCCKOI'O OGOpy,Z[OBaHI/IH 110
aBapHﬁHI:IM nu npeneanHM 3HAYCHUSIM KOHTpOJ'II/IpyeMI)IX HapaMeTpOB, a TaKXKe HpI/I OTKazax

BCIIOMOT'aTEIbLHBIX CHCTEM?

3amanue NoS.
1. Haiite onpenenenune SCADA.

2. ﬂI/IaFHOCTI/IKa U MOHHUTOPHHI' COCTOSAHUA TCXHUYCCKUX CPEACTB CUCTEMBI aBTOMATHUKH.

3aganue Neb.
1. CniocoOr1 quctanimoHHOTo KOHTposs TIIL.
2. JINCTaHIIMOHHOE YTpaBJICHWE TEXHOJOTHUECKHMMHU IPOLECCaMU M OTJCIbHBIMH EANHHUIIAMH

000pyI0BaHUS.

3amanne No7.
1. IlepeunicinuTe OCHOBHBIE HANPABJICHUS PA3BUTHUSI CUCTEM TUCTAaHIMOHHOTO MOHUTOpHHTA TII.
2. CpencTBa U CUCTEMBI aBTOMATU3allMK U YIPABICHUS B MPOU3BOJACTBE JJIS JUCTAHIIMOHHOTO

MOHUTOPHHTA.

3amanue Ne§.
1. [Jlaiire moHsTHE TEepMUHY - aganTuBHas cuctema. Kakue Qynkuum ocymectBisitor ACY?
[Tpusectu npumepsr ACY.

2. B3aumoeiicTBue (0OMEH JaHHBIMU) CO CMEKHBIMU CHCTEMAaMHU.

3amanue Ne9.

1. JIms 4ero ocymiecTBISIOT apXUBUPOBAHUE JAHHBIX U UX PETPOCHEKTUBHOE BOCIPOU3BEICHUE
3a OIPEJEIECHHBIN epHo] BpeMEHU?

2. qDOpMPIpOBaHI/Ie OTUYECTOB U CBOJOK HAa OCHOBAHUHN OHepaTI/IBHLIX 1 HAKOIUUICHHBIX JTAHHBIX B

cucteMe SCADA.

3ananue NelO.
1. Ilepeuncnure TunoBoi Habop 3anay pemaembix B ACYTIIL

2. WsroroBneHue, OTIagka M clada B IKCIUTyaTaI[MI0O CHCTEM M CPEJCTB aBTOMATH3allud W
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YHOpaBJICHUA TCXHOJIOTMYCCKUMHU ITPOLECCaAaMMU.

3ananue Nell.

1. Kak ocymiecTBisieTcss 0TOOpakeHUE MOKa3aHWi JAaTYMKOB B TpaUyecKOM BHJIE Ha JKpaHe
ITK?

2. Benenwe wucTOpMM H3MEHEHHSI TEXHOJIOTMYECKHX I1apaMETPOB, COOBITMA W JCHCTBUUN

oreparopa.

3amanne Nol2.
1. Uto Takoe aBTOMaTU3MpOBaHHAas cucTeMa ynpasieHus. Haznauenne ACY.
2. JIMCTaHIIMOHHBII MOHUTOPHMHT  TEXHOJOTHYECKHX TPOIECCOB Kak HayyHas o00JacTh.

OCHOBHbIE HAIIPABJICHUS UCCIICIOBAHUMN.

3amanue Nel3.

1. IlpuBenuTe MpUMEp UCIIONB30BAHUS CUCTEMBI JIJISI JUCTAHIIMOHHOTO KOHTPOJIA M yIpaBICHUS
HpOI/IBBO,Z[CTBeHHBIM TCXHOJIOTHYCCKUM HpOHeCCOM.

2. Onpenenenue cucteMbl MOHUTOpUHTa U yrpasieHus TII. OcHOBHbIE HaNpaBiIeHUs pa3BUTHUS

SCADA-cucrtewm.

3amanne Nel4.
1. CTpykTypHast cxema OCyIIECTBICHHUS AUCTAHIIMOHHOTO MOHUTOpHUHTA. [Ipumep.

2. Oxapakrtepusyite ypoBHu opranuzanuu ACYTII.

3aganue Nel5.
1. Buapl curHanu3anuy BbIX0/1a OKA3aHUI TaTYMKOB 32 PETIaMEHTHBIC TPaHUIIbL.

2.CucteMbl yIpaBJIEHHS CHUCTEM YIOpPAaBIEHUS C MPOCTPAHCTBEHHO - paclpeneIeHHON

CTPYKTYpOH.

3ananue Nel6.
1.Kakum oOpa3om, JOCTHTaeTcs BBICOKAsi THOKOCTh W YHUBEPCATBHOCTH  CHCTEMBI
IucTaHmoHHoro Mmouutopunra TII B nemom.

2. Kak opranusyercs AUCTaHIIMOHHOE yIpaBJIeHUE MpoLueccamu’?

3amganue Nel7.

1. JlaliTe IOHITHE O «KKOHTPOIUPYEMOM OOBEKTEY.
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2. [IpenmyuiecTBa cucTeM AMCTaHIIMOHHOIO MOHUTOpUHTa U ynpasieHus TII.

3amanue NelS§.
1. PacckaxuTe 0 COBPEMEHHBIX WJIHM MEPCIEKTUBHBIX CUCTEMAX AMUCTAHIIMOHHOIO MOHUTOPHUHTA
U ynpaBiieHus kakue Bul 3HaeTe.

2. KoHTpoJsib mapaMeTpoB 1 aHAJIM3 HEIITATHBIX CUTYaLIH.

3amanne Nel9.

1. PacckaxuTe 0 COBPEMCHHBIX WJIHM MEPCIICKTUBHBIX CHCTEMaX TUCTAHIIMOHHOTO MOHHTOPHHTA
W yIIpaBJICHHS Kakue Bel 3HaeTe.

2. Kak pgocrturaercs ympaBlIeHHE U TIOJJICPKKA YCTAHOBICHHBIX PEXKHUMOB PabOTHI

TCXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I$I 1 HOpMATUBHBIX YCHOBI/Iﬁ CT'0 3KCIlTyaTaluu.

3amanue Ne20.
1. JInsa opranuzauuu B3aumojeiictBus ¢ koHTposiepamu, SCADA-cucremoit MoryT OBITh
UCIIOJIb30BaHbI?

2. Knmaccudukanus SCADA-cucrem.

3ananue Ne2l.
1. Packpoiite nonsitie nmpotokon oomena TCP/IP.

2. PeanbHoe Bpems B cucteMax ymnpasinenus TII.

KOHTpOJII)HbIe MEPONPUATHSH 3-oii KOHTpOJ’ILHOﬁ TOYKE

1.JIaboparopHas paboTa:

1.1. Cxpuntsl

1.2. TpeHapl 1 uCTOpPHUS.

1.3.®opmupoBanue ot4eToB. Mcrons3oBanue pe3yabTaToB ISl U3TOTOBJICHUSA, OTIAAKU U CAAYU
B DKCIUTyaTal0 CUCTEM U CPEJICTB aBTOMATHU3ALMU U YTIPABJICHHUS.

2. KonnokBuyM: 3ajaHus Ha KOJUIOKBUYM IO TPEThEW KOHTPOJIBHON TOUKE.

3. KoMnblOTepHBIA TECTOBBIM KOHTPOJb: BaHK TECTOBBIX 3aJaHHil MO TpEeTed KOHTPOJBHOMU

TOYKHU COAEPKUT 15 3aaHuid.

3agaHus Ha KOJUIOKBHYM IO TPEThel KOHTPOJIbHOM TOYKe
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3amanne Nel.
1. Jns wero npeaHa3Ha4€Hbl KOHTPOJIEPHI?

2. Uepapxuueckasi CTPYKTypa TEXHUUECKUX MPOIIECCOB.

3amganue Ne2.
1. Kimaccudukanus cucTeM TUCTaHIIMOHHOTO MOHUTOPHUHTA.

2. Texnoaoruu COM u DCOM.

3aganue Ne3.
1. Kakue BuAbI CBA3M HCIOJB3YIOTCS Ul MEpeJadyd JaHHBIX B CHCTEMax JMCTAaHIMOHHOIO
MOHUTOpUHra U yrpasieHus TII.

2. CtpykrypHble koMnoHeHTbl SCADA -cUcTeMbl.

Samanue Ne4.
1. «ILlmtoch» U «KMUHYCBD» TUCTAHIIMOHHOTO YIIPABICHUS TEXHOJIOTHYECKUMH MIPOLIECCaMHU.

2. [Tonstue APM. Ocobennoctu APM. Jluctanunonnsie APM.

3amanue Nos.
1. 3agava IMCTAaHIMOHHOTO KOHTPOJIS, €€ IPAKTUYECKAst 3HAUMMOCTb.

2. Tennenuuu pa3sutus SCADA-cuctem. KoHTposieps! 1 KaHaJIbI CBSI3H.

3amanue Ne6.
1. Bueapenue pe3ynbTaToB pPa3paOOTOK AUCTAHIIMOHHOTO MOHUTOPHHIA CPEACTB M CHUCTEM
ABTOMATHU3AIMH U YTIPABJICHUS B POU3BOJICTBO.

2. SCADA u Internet. ApxutekTypa «TepMHUHaI-cepBep». OCHOBHBIE 0COOEHHOCTH.

3amanue Ne7.
1. OcHoBHBIE BO3MOXKHOCTH U cpeactBa SCADA-cucrem.

2. Kak ocymiecTBiseTcs [ucneTyepu3anus Ipu AUCTaHIUOHHOM YIIPaBICHUU?

3amanue Ne§.
1. [Tpeumy1iecTBa ¥ HEAOCTATKU CYHIECTBYIOIIMX CUCTEM AMCTAHIIMOHHOTO MoHuTOpuHTa TIL.

2. bazsl nansbix (b1) B SCADA-cuctemax. Uctopus passutus b/]. OcoOeHHOCTH COBpeMEHHBIX

BJ1.
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3amanne No9.
1. Kakue coBpeMeHHbIE IPOOIEMBI PEIIAIOTCS B UCKYCCTBEHHOM HHTEILIEKTE?

2. IIporokon DDE. Ocobennoctu. locronncta. HegocraTku.

3amganue NelO.
1. Kak ocyIecTBiseTcss M3rOTOBJICHUE, OTJIAKa M cJava B SKCIUTyaTallHI0 CUCTEM W CPEICTB
ABTOMATH3AIMH U YIPABJICHUS TEXHOJIOTHUECKUX MPOIECCOB?

2. Texnomoruss OLE. Ocobennoctu. Jlocronnctsa. Hemocrarku.

3amanme Nell.
1. Haiite onpenenenne SCADA.

2. Texnomoruss OPC. Ocobennoctu. Jlocronncrsa. Hemocrarku.

3amanue Nel2.
1. JIMCTaHIMOHHBII MOHUTOPHHI  TEXHOJOTHYECKHX TMPOIECCOB Kak HayyHas o0JacTh.
OCHOBHbIE HAIIPABJICHUS UCCIIEIOBAHUMN.

2. Tpeuasl B SCADA-cucremax. Haznauenue. Tumsl TpeH10B.

3amanme Nel3.
1. Onpexnenenne cucteMbl MOHUTOpUHTA U ynpasienus TII. OcHOBHbIE HaNpaBJICHUs PA3BUTHUS

SCADA-cucrem.

2. Kak mpou3BOIUTCS MOHUTOPUHT MOKAa3aHUM BCEX JATYMKOB, MOJKIIOUEHHBIX K KOHTPOJUIEPY?

3ananue Nel4.
1. Oxapakrepusyiite ypoBHu opranunzauuu ACYTIIL

2. O6Hapy>keHHEe 0TKa30B 000PYIOBAHUS TIPU €T0 padoTe, a TAKKE MPH MEPEKITFOUCHUSIX.

3ananue Nels.

1.CucteMbl ympaBlieHHST CHCTEM YNPaBICHHWS C MPOCTPAHCTBEHHO - PpacCHpeeIeHHON
CTPYKTYpOil.

2. Ha6op ¢pynkmmn SCADA-cuctembl. DyHKITUU oreparopa.

3amanne Nel6.
1. Kak opranusyeTcsi IUCTaHIIMOHHOE YITPABJICHUE TIpoIieccammu’?

2. OToOpakeHue U PEerucTpalrs OCHOBHBIX KOHTPOJIUPYEMBIX TEXHOJIOTUYECKUX MapaMeTpoB U
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apaMeTpoB, XapaKTepU3yIoUX coctosiHue obopynosanus B SCADA-cucteme.

3ananue Nel7.
1. IIpeumy1iecTBa CUCTEM AUCTAHIIMOHHOTO MOHUTOpPUHTIA 1 ynpasieHus TII.
2. HcnonHeHWe M KOHTPOJIb TEXHOJOIMUECKHUX AaJITOPUTMOB I 3aIlyCcKa, MOAJEPKKH U

OCTAHOBKH (IITaTHOW W aBapUHHOMN) TEXHOJIOTHIECKUX TPOIIECCOB.

3amanne Nel§.
1. KoHTpoJh MapamMeTpoB ¥ aHAJIN3 HEIITATHBIX CUTYaIUH.
2. Toanep)kaHue CTAaOMIIBHBIX MapaMeTPOB TEXHOJIOTHYECKUX MPOIECCOB MPH JAUCTAHIIMOHHOM

MOHUTOPUHTC.

3amganue Nel9.
1.Kak jgocturaercs ympaBlieHHE © IOAJEPKKAa YCTAHOBJIICHHBIX PEKUMOB  PabOTHI
TEXHOJIOTUYECKOTO 000pYI0BaHHS U HOPMATHUBHBIX YCIOBHI €0 SKCIUTyaTalllH.

2. IlporpamMHoe obOecrieueHue i 00paboTKU HH(POPMAITTK MOHUTOPUHTA.

3amanue Ne20.
1. Knaccudukanus SCADA-cuctem.

2. IlonsiTHE aHAJIOTOBBIN M U(PPOBON KOHTPOJIb.

3amanme No21.
1. PeanbHOE Bpems B cuctemax ynpasienus TI1.

2. CaMOI[I/IaFHOCTI/IKa B CUCTEMAX MOHUTOPUHI'OBOT'O KOHTPOJIA.

TecThbI:

F1: llnudgposasi 00padoTKa CUIrHAJIOB B TEXHHUYECKUX cUcTeMaX, 4k, 7 cem, UMPuKT
F2: lllanoBaJioB B. A.

V1: OcHoBHBIE M0J10:keHUs (1 peHTUHIOBasi TOYKA)
V2: OcHOBHbIE MOHATHS U ONpe/IeIeHUus

I: 1

S: ITox ynaneHHbIM cOOpPOM JaHHBIX TOHUMAIOT?

+: MOJIYUCHHUC NAaHHLBIX C MTOMOIIbBIO IIPOBOJHBIX U 6€CHpOBO,Z[HLIX KaHaJIOB CBA3U
-: cOop, apxuBaIMIO ¥ XpaHeHrue nqaHHbIx Ha [TK

-: nu¢poByr0 06paboTKy HHPOPMALIUU

- KOIMPOBaHHUE JaHHBIX Ha HAaKOIMUTENN U JOCTaBKY UX aJpecaTy
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I: 2

S: MOHUTOPHHT - 3T0?

+: cleXeHHe 32 KAKUMHU-TO 00bEKTaMH UJIU SIBJICHUSMHU
: OTIpeieIeHue TEPPUTOPUU 3EMEITb

: OpraHu3anus SABISIOMIASICS JOYEPHEN

: OXpaHa 3eMellb 1 SKOHOMHUYECKasi OLEHKa

I: 3

S: Cpenu 3a1a4 MOHUTOPUHTA TEXHUYECKUX CUCTEM BCTPEUAETCS:

+: IpeJOTBpAIlEHHE ONACHBIX U aBapUIHBIX CUTYALMH B CUCTEMaX XKHU3HEOOeCeueHus 31aHuH 1
COOpY>KeHUH (yTe4eK ra3a, MpoTeueK BOJIbI WIIM KaHAIN3alUH, CO0EB B pab0OTe OTOIUICHUS,
HOXKapHOW CUCTEMBI, OTKJIIOUEHUH 3JIEKTPOIHEPTHH U JIp.).

: cemapanus (GUIBTPOM C LETBI0 OYUCTKH BO3IyXa

: IEPEBOOPYKEHHUE MapKa YCTAHOBOK

: 0OOHapy’KeHHE JJOCTYITHBIX CPEJICTB IMOBBIICHUS KOHKYPEHTOCTIOCOOHOCTH PHIHKA

I 4

S: YUem 3aHuMaeTcsi cucteMa MOHUTOPUHTa?

+: KpyIJIOCYTOYHO OCYIIECTBIISIET aBTOMaTU3UPOBAaHHBIN cOOp, 00paboTKy U nepenavy
HoKasarese ¢ yJIaJeHHbIX 00BbEKTOB B PEXKUME PEaTbHOTO BPEMEHH.

: IPOKPYYMBAET JAHHBIE TEIEMETPUU YEPE3 CETh

: BBIBOJMT Ha 9KpaH CreHEpPUPOBAHHBIE NIOKA3ATEIH

: MOJIETTUPYET a0CTPAKTHYIO MIPOOJIEMY B TEXHUYECKHUX IpOLeccax

I: 5

S:YTo Takoe CEHCOPHBIE MMAHEIH YIIPaBJICHUA?

+: COBpEMEHHBIE MTPOrpaMMHpPYyEMBbIE TpapUUecKrue TEPMHUHAIBI, TPETHAZHAUYCHHBIE JUIS
BU3yaJIM3alluKi HH(POPMAIIMHY, TOCTYHAIOIIEH OT MUKPOIIPOLIECCOPHBIX YCTPOHCTB
(IPOMBIIIIEHHBIX KOHTPOJIJIEPOB), U YNPABICHUS POU3BOICTBEHHBIMHU U TEXHOJIOTMUYECKUMHU
nporeccaM.

- cMapT(HOHBI

-: reneBusopsl ¢ SMART npucraskoit

-: IPOEKTOPHI

I: 6

S: B kakom cityyae BUJ TECTOBOM TUArHOCTHKH HA3BIBAIOT N€(PEKTOCKOMUECH?

+: Eclii reHepaTopoM TECTOBBIX CUTHAJIOB SIBJISIETCS UCTOYHHUK OMPEIEICHHOTO BUA U3TyUYECHHH,
HaIlpUMep aKyCTUYECKUX, PEHTTEHOBCKHX, JICKTPOMAarHUTHBIX U JPYTUX

-: Ecniu paboune uiyT nedexTs

-: Ecn pe3ypTaToM TEXHOJIOTHYECKOTO MPOIiecca YacTo CIYKHUT Opak

-: Ecliu Helb3s MCII0Ib30BaTh aBTOMATH3AIIIIO

I. 7

S: YnoOHas Bu3yanu3aius MoJrydeHHbIX ¢ 00BEKTa IMapaMeTpOB MOXKET MpernoiaraTh?
+: Orobpaxkenne Ha I UC moanoxkke MECTOMONIOKEHUSI OOBEKTOB

: [IpencraBieHne JaHHBIX KaK 3a1laxoB

: Busyanu3zaiuio TpexXMepHBIX BPAIIAOIIUXCS PPaKTATBLHBIX TOBEPXHOCTEH

: LIBeToMy3BbIKY

I 8

S: Kakue ObIBalOT MOHUTOPUHTH?

+: ro0anbHBIN, JIOKATBHBIN

-1 00J1aCTHOM, pallOHHBIN, pecyOJIMKaHCKUI
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-: IEPBOTr0, BTOPOTO U TPETHETO YPOBHEM
- MacCOBBIH, €IMHBIN, IOBTOPHBIN

I: 9

S: lucranmnmonnoe ynpasienre HE MoxeT ocymiecTBasThes 1o kanany cBsizu GSM ¢ momolIsio
CJIEIyIOIINX YCTPOUCTB BbIBOIa MH(POPMAIUH:

+: gururanzep

: CEHCOpHas NaHeJIb MOHUTOPUHTA U yIIPABICHUS

: KOMIIBIOTEP CO crienuanbHbM [10

: cMapTQoH

I: 10

S: CucTtemsl CBsI3H, IPUMEHSIEMbIE JIJIs 0OMEHA IAHHBIMY U yIIPABJISIONUMH KOMaHIaMHU B
00BEKTaX TEJIEMETPUICCKOTO KOHTPOJISI U YIIPABICHHSI MOTYT OBITh?

+: MPOBOTHBIMU U OECIIPOBOTHBIMU

. YIQJICHHBIMU M OJIN3KHMU

: TATbHOICUCTBYIONTUMH M CHITHHBIMU

. PE3KUMHU U OBICTPHIMU

I: 11

S: BeiBog MHpOpMaIUK 0 COCTOSIHUM U pabounx napameTrpax ycraHoBku HE ocymiecTsisiercs
Ha:

+: TaTYUKHU O4YBCTBJIEHUS CEPBONPUBOA

-1 CEHCOPHYIO IIaHEJIb MOHUTOPUHTA U YIPaBJICHUS

-: DKpaH KOMIIbIOTEpA C YCTAHOBJIICHHON HA HEM CIEIMAJIbHON MPOrPAMMOM

-1 YCTPOWCTBO JUCTAHIIMOHHOI'O KOHTPOJIS CO CHEIHMAIbHBIM TabJI0

V1: YaaneHHbI MOHUTOPHMHI H TejleMeTpus (2 peiiTHHroBasi TOYKAa)
V2: OcHOBHBIC IOHATHS U ONpeeseHus

I: 1

S: Jlns BeiBoga nmapameTpoB paboTsl HE ucnonb3yrorcs cnenyromuye HHTEpQenco:
+: Jlururaiizep, [Ipunrep

-: Ananorosas naseins oneparopa, CMC

: [IporpamMHOe oOecnieueHme, yCTaHOBJICHHOE HAa KOMITBIOTEPE HWIIM CMapTOHE

: CeHcopHas nanenb, bpaysep

I 2

S: Cuctembl AMCTAaHIMOHHOI'O MOHUTOPHHIA IPEJHA3HAYECHbI?

+: yAaleHHO CJeIuTh 32 padourMHU apaMeTpaMH arperaToB U yNpaBisATh UX pabOTOH,
IpeayIpexkaaTs 00 aBapUMHBIX CUTyallUsAX U OTIEPATUBHO MEPeaBaTh CTaTyCTHBIE COOOIICHHUS.
- XpaHUTb Pa3HOPOIHYIO MH(pOpMaIrio 1 3anuckiBaTh DVD

-: apXWBHUPOBATH OOJIBIINE O0BHEMBI JAHHBIX

-1 YIIPaBIATh peCypcaMH KOMITbIOTEpA M OPraHU30BBIBATh B3aUMOJICHCTBHUE C MOJIH30BATEIIEM.

I: 3

S: B uem 3axmouaercs MOHUTOPHHT 00opynoBanus st SCADA?

+: CHATHE AMCKPETHBIX CUTHAJIOB C 000pY10BaHUS

-1 00X0[1 ¥ NIepenuCchIBaHNE MTOKa3aHUi MpuOOpOB

-: yIpaBJ€HNE YCTAHOBKAMHU OCYIIECTBISIOIIMMHU TEXHOJIOIMUECKUE MTPOLECCHI

-: IPUMEHEHHe 000pyIOBaHUS ISl OCYIIECTBICHHUS TEXHOIOTHYECKOTO Mpolecca
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I: 4

S: Jlna nepenaun nanubix ceituac HE ncnonb3yrores cneayromye KaHamibl:
+: yneTpasByk, JHG

: RS-485, Ethernet

: CAN, GSM/GPRS

: DSL BeImenenHas nuaus, Pagnokanan

I: 5

S: BeiOepute BepHOE yTBEPKACHHUE.

+: Y 0ZJHOro KOMITBIOTEPA MOXKET OBITh HECKOJIBKO CETEBBIX KapT.

: Ha ontHy ceTeByto KapTy MOKeT ObITh Ha3HauU€H TOJbKO ouH [P agpec.
: OmHOMY KOMITBIOTEPY MOXKET ObITh Ha3HAUeH Tosbko oauH [P anpec.

: Y 0HOT0 KOMIIBIOTEPA MOXKET OBITh TOJIBKO HECKOJIbKO MAC anpecos.

I: 6

S:YeMm 3aHUMAIOTCS ONTUYECKUE CUCTEMBI TEIEMETPUN?

+: [lonydyenue u 3anuch BUAEOU300paKeHUSI C 00bEKTOB MOHUTOPHHTIA TI0 3a1IpOCy WU B
peKUME pealbHOIO BPEMEHHU

-: ckaunBanue poankoB ¢ YOUTUBE

-: 3anuce NpsAMoH TpaHciALMH ¢ Internet

-: [lokagpoBoe BOCCTAHOBIIEHUE BUICONOTOKA

I. 7

S: Kaxkoit u3 Te3ucoB HeBepeH? [ 1aBHBIC TPEUMYIIECTBa KOMIUIEKCHOTO MOHUTOPHHT !

+: 3a cuéT HEOOBEKTUBHOCTH U JICIICHTPATN3AINN HHPOPMAITUU 00ECTICUNBACT PO3PATHEIC
OTHOIICHHS MEX]Ty PYKOBOJICTBOM, SKCILTYaTHPYOIIUM IIEPCOHAIOM U HaJ[30PHBIMUA OpPTaHAMH.
-. O6CCH€‘II/IB&GT ((30HTHIIHBII>'I)) MOHI/ITOpI/IHF TEXHUYCCKUX U TEXHOJOTNYECKUX CUCTEM, CpeILCTB
CBSI3M M CHCTEM 0€30IaCHOCTH C BO3MOKHOCTBIO CKBO3HOI'O aHaIu3a.

-. HpCHOCTaBHﬂCT BO3MOXHOCTBH TUCTAHIITMOHHOT O I/IHTGJ’IJ’ICKTyaJ'II)HOFO KOHTpOJ'IH.

-: [IporHo3upyeT BepOTHOCTH BOSHUKHOBCHHSI MHIIMJICHTOB M aBapHii, a TAKXKE OIICHUBACT
BO3MOJKHBIH yIIepO Mpy UX peasn3alliy.

I: 8

S: Ilepenaua qaHHBIX ¢ KOHTPOJUIEPA HAa CEHCOPHYIO naHenb HE MoxkeT ocyecTBIsAThCS 10
CIeIyIONIEeMYy KaHaIIy:

+: Bubpokanain

: IIpoBoiHOM KaHal

: Beigenenuniii kagan DSL

: Paguoxanan

I: 9

S: Monutopunr texnonorudeckoro odopynosanus, ACYTII, IO, UT-cuctem u apyrux
ynaneHHbIX 00bekToB npennpusatus HE crpemurcs?

+: Yrpa3aauTh paOOTHUKOB CITY>KOBI TUCTIETUYCPU3AIINH

- O6ecnieunth 6e30macHoe u GecriepedoiiHoe (PYHKIIMOHUPOBAHUE YAAICHHBIX OOBEKTOB U
CHU3UTH IOTEPH OT MPOCTOEB 000PYAOBAHUS

-: COKpaTUTh IKCIUTYaTAI[MOHHBIC 3aTPaThl OJIaroapsi CBOEBPEMEHHOMY OIMOBEIICHUIO U
pearupoBaHHIO HA KPUTHUECKUE COOBITHUS

-: [IOBBICHTBH TOYHOCTH U ONIEPATUBHOCTHb KOHTPOJIS 32 COCTOSIHHEM AyieMeHToB 1 T-

HHDPACTPYKTYPhI

I: 10
S: TexHU4eCKU MOHUTOPHUHT OOBEKTOB MPEACTABISAET OO0 ?
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+: onepaTuBHBII cO0p MHPOPMALIMK C TaTYMKOB U 3HAYEHUI NPUOOPOB yUeTa.

-1 c10co0 BU3YaJIbHO MPECTABIATH MOJIEIH IPOU3BOJICTBA [Tl UCTIOIb30BAHUS

-1 OTYET O TEXHUYECKOM COCTOSIHUSI MH)KEHEPHBIX 0OBEKTOB U arperaTos, Oiaronaps
IPUMEHEHUIO COBPEMEHHBIX IIPOTrPAMMHBIX CPEJICTB

-1 IPOLIECC KOHTPOJIA 3a dKCILTyaTalluel IeHCTBYIOINX IEKTPOCETEH, TEMIOBBIX
KOMMYHHUKAIMH, TpyOONPOBOIOB ISl BOAOCHAOKEHNUS, BEHTUIALIUHU B IOMaX.

V1: SCADA-cucremsl (3 peiiTHHIOBasi TOUKA)
V2: OcHOBHBIC IOHATHS U ONpeeseHus

I: 1

S: B ocHoBHBIE Bo3MOxkHOCTHU U cpeacTBa SCADA-cuctem HE Bxonurt:

+: ynpapiieHue GUHAHCOBO-XO03IHCTBEHHOU JIEATEIBHOCTHIO TIPS IITPHUSTHS

- aBTOMaTU3UPOBaHHAs pa3paboTKa, Jaroiias BO3MOXKHOCTh coznanus [10 cucteMbl
aBTOMAaTH3aIMHU 0€3 PeaIbHOTO MPOTPAMMUPOBAHUS

-: cpeacTBa cOopa MepBUYHON HH(OPMALIUK OT YCTPOMCTB HUKHETO YPOBHS
-'HaKOTUICHUE MHPOPMAITUH O XOJC TEXHOJIOTUICCKIX MPOIECCOB

I: 2

S: B ocHoBHBIE Bo3MOxkHOCTHU U cpeacTBa SCADA-cuctem HE Bxonurt:

+: cpeicTBa OCYIIECTBICHUST (PMHAHCOBO-XO3SIMICTBEHHBIX OTICPAIIUi TIPEATPUSATHS
: CpelICTBa yMPaBJICHHs U PETUCTPALIMY CUTHATIOB 00 aBapUHHBIX CUTYAIUSIX

: CpeACTBA XpaHEHUsI HTH(POPMAIIMH C BO3MOKHOCTBIO €€ MOCTOOpadOTKH

: CpelicTBa MOHUTOPHUHTA HHPOPMAIIMH MOCTYTAIOIIEH OT CUCTEMbI TaTYMKOB

I: 3

S: YV nanennsiit MonuTopunr HE oGecrieunBaet Takux 3aj1a4 Kak:

+: mpsIMOEe MEXaHHUECKOe YIpaBICHHE

-: OXpaHHasl CUTHAJIM3AIUs, KOHTPOJIb JOCTYIIa B IOMEIIECHUE U K arperaTtaM

-: IOXapHas CUTHANU3allisl, aBTOMAaTHYECKOE MOXKaPOTYIICHHE

- aBTOMATUYECKOE TOIJIep KaHue 3aJaHHBIX KIIMMAaTUYECKUX yCIOBHM, KOHTPOJIb pacxo/ia
pecypcoB (BOJIbI, Ta3a, 3IEKTPOIHEPTUN),

I. 4

S: B Ha6op pynkiuu SCADA-cuctemsr HE BxoauT:

+: 3MepeHune u nmpeobpa3zoBaHne TEXHOIOTHYECKUX TApaMETPOB.

-: Bropuunas o6paboTka npuHATONH HHPOPMALIUH.

-: I'padmueckoe npencTaBieHne X04a TEXHOJOTHUYECKOT0 MPOLEcca, a TAKKe IPUHATON U
apxXUBHOM MH(OpMAIMK B y100OHON AJIs1 BOCHIPUATHUS POopMe.

-: [Ipuem komaH[ onepaTopa U nepeaaya Ux B aJjpec KOHTPOJJIEPOB HUKHUX YPOBHEH 1
UCTIOJIHUTENILHBIX MEXaHHU3MOB.

I: 5

S:Kakue Mepsl Helb3sl MPUMEHSTH IIPH CJIa0BIX KaHAJIaX CBSA3U?

+: OTKJII0UEHHE WIM BBEJICHHUE B CIIALIUHI PEKUM 10 BO3OOHOBIICHUS CBSA3H

-: Bydepuzanuus naHHbIX yCTPONCTBA MPU OTCYTCTBHU CBSI3U C CEPBEPOM

-: OcymiecTBiieHne COOCTBEHHON CXEMBI YIIPABJICHHUS, €CJIH CEPBEP HEAOCTYIICH U3-3a COOS CBSI3U
-: MuHMMH3aLMs Iepe1avyl TaHHBIX JJI COTOBBIX U CITyTHUKOBBIX CETEH MPH IMOMOIIY MepeHoca
JIaHHBIX 110 3aIpoCcy

I: 6
S: Cucrema MOHUTOPHHTA U YIIPABJICHUS CETHIO pacipeiesieHHbIX 00beKTOB, KpoMme Toro, HE
JOJI’KHA OBITH?
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+: BBICOKOHArpyXEHHON, HETUOKOM, TPy JHON B OCBOEHUU
. HaJIe)KHOM, NHTETPUPOBAHHOM, JIETKO HapalMBaeMOU

: BBICOKO(YHKIIMOHAIBHOM, THOKO HAaCTpauBaeMoi

: BBICOKOMH()OPMATUBHOM, XOPOIIIO MACIITa0HPyEMOit

I. 7

S: B Ha6op pynkiuu SCADA-cuctemsr HE BxoauT:

+: mpeoOpa3oBaHue PU3NUECKUX MAPAMETPOB TEXHOJIOTUYECKOTO Mpoliecca B MHPOPMAIIMOHHBIH
napaMeTp eIUHOW 0a3bl TaHHBIX TPEAIPUITHS

-1 perucTparysi COObITHH, CBSI3aHHBIX C KOHTPOJIUPYEMBIM TEXHOJIOTUYECKUM TPOIIECCOM U
JNEHCTBUSMU TIEPCOHAJIA, OTBETCTBEHHOTO 32 AKCILTYaTAIlUI0 U OOCTYKUBAHUE CHCTEMBI

-: opMupOBaHHE CBOJIOK M JPYTUX OTYETHBIX JOKYMEHTOB HAa OCHOBE apXMBHON MH(OpMAIUK
-: oOMeH uH(pOopMaIHel ¢ aBTOMATU3UPOBAHHOW CUCTEMOM YIIPABJICHHUSI MIPEANPUATHEM (HITH,
KaK ee MPUHSITO Ha3bIBaTh ceivac, KOMIUIEKCHOW WH(POPMAIIMOHHOM CHCTEMOI)

I: 8

S: Cucrema ycTaBoK MO3BOJISIET?

+: OmoBemIaTh B Cly4ae MPEBBIIICHHs 3HAUeHUH, 33JaHHBIX MOJIb30BaTEIEM

: XpaHUTh ONTUMAJIEHYI0 HH(POPMALIUIO O MPOIIECCE

: HarJIJHO MPEICTaBUTh MAaKCUMYM M MUHHUMYM BO3MOJKHBIX 3HAYCHHH MapameTpa
: OCYIICCTBIIATH yIPABICHUE 0€3 OTJISAKN Ha TEXHHUSCKHUN PETIIaMCHT

I: 9

S: I'maBHBIA KOMIIOHEHT CHCTEMBI CIIEKEHHUs - 0a3a JaHHbBIX, COJepIKalliasi CBEJICHU O 3aJa4ax U
oOHapy>KeHHBIX pobnemax. Otu cBeaenuss HE moryT BKirouaTh B ceOst:

+: pe3yibTaT NpeAoTBpaLeHUs TPOOIEeMbI

: IaTy ¥ BpeMsl, Koria Oblta 0OHapyskeHa mpodiiema

: CepbE3HOCTD (KPUTUYHOCTD) POOIEMBI

: COCTOSIHUE TIPOOIIEMBI

I: 10

S: Cucrema ynpasnenust HE moxer ocymectBisitees uepes 11K no cienyronmm kaHaiaM CBSI3U:
+:! yJIbTpa3ByK, THEBMOIIOYTA

: USB, COM npoBoaHoit kanan, GSM kanan

: Ethernet, Pagnoxanan

: Internet, Bermenennsiit kagaa DSL

I: 11

S: Jlna opranuzanuu B3auMoaencTBus ¢ Kontposuiepamu, SCADA-cucremoit HE moryT 6bITh
HCIIOJIb30BaHBI CIIEYIOUINE alapaTHbIE CPEACTBa:

+: Bayrpennue napamiensnsie muHbl ISA, PCI, CompactPCI

-: COM — nopTsl. B 3TOM ciyuae KOHTpOJIIEp Uiu 00bEeIMHEHHBIE CEThI0 KOHTPOJIIIEPHI
MOAKII0YAIoTCA 1Mo mpoTtokoiam RS-232 RS-422, RS-485.

-: CereBble m1aThl. Mcronp30BaHUE TAKOM alapaTHOW MOIJIEPKKH BOZMOKHO, €CIIN
COOTBETCTBYIOIIME KOHTPOJUIEPHI CHAOKEeHbI HHTep(eiicHbIM BbIx0o10M Ha Ethernet.

-: Internet, Beigenmennsnii kanan DSL

I: 12

S: O6nactu npumenennst SCADA-cucrem HE Bkimouaror

+: ropucnproaeHIus, GUHAHCH, OPOKEPCTBO

-: yOpaBJeHUE Tepeiaueid U paclpeie]ICHUEM 3IeKTPOIHEPTHH, TPOMBIIIJICHHOE TPOU3BOJICTBO,
IPOU3BOJICTBO 3JIEKTPOIHEPTUH

-1 BOZ03200p, BOJIOOYHCTKA U BOZOpacIpeieieHue, 100bIYa, TPAaHCTIOPTUPOBKA U
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pacripeiesieHre HeTH | rasa, yrpaBieHHE Ha TPaHCIIOPTE (BCe BUABI TPAHCIIOPTA: aBHA, METPO,
JKEJIE3HOJOPOKHBIN, aBTOMOOMIIbHBIHN, BOTHBIN )
-: YIIpaBJICHHE KOCMUYECKIMH 00bEKTaMH, TSIIEKOMMYHHKAITUH, BOCHHAs 00J1acTh

I: 13

S: Beibepure SCADA-cucTeMbl 0T€U€CTBEHHOM pa3paboTKu
+: MasterSCADA, TRACE MODE

: WinCC, Genesis64

: InTouch, Vijeo Citect

: RTAP/plus, Sitex u Phocus

I. 14

S: Xapakrepuctuku SCADA-cuctems! HE Britogaror

+: MUHUMH3all1sl S)KOHOMHUYECKUX PUCKOB, pe(prHaHCHPOBaHKE, XpaHEHHE HH(OPMALIUU O
COTPYAHUKAX

- COBMECTUMOCTbH C OTIEPAIIHOHHBIMH CUCTEMaMHU, MOTHO(YHKIIMOHAIBHOCTD, IIPOCTOTA
pa3pabOTKU U pa3BUTHSL, BCTPOCHHBIE S3bIKM MPOTPAMMHUPOBAHMS

-: OTKPBITOCTb, MAaCIITA0UPYEMOCTb, CPEJICTBA 3ALIUTHl U HAJIEKHOCTh, HHTETPALIMIO B CUCTEMBI
yIpaBJIeHUs, TEXHUYECKYIO OAECPIKKY

-: coBmectuMocTh co ctannaptom OPC (DA, HDA, UA), noanepkka goctymna yepes Internet,
HoJ/IepKKa 0a3 TaHHBIX, IPOCTOTA OOCITY>)KUBaHUs, CTOUMOCTh

I: 15

S: Cpenn ¢pynxmmu SCADA HE BcTpedaercs coueranue:

+: Penaktop nzobpaxenuii, /lnanorossie okHa, MHOTOCBSI3HbIE MEHIO
: Muemocxemsl, I'paduku, I'nctorpaMmmsl U 1uarpaMMbl

: ApxuBsl, Tabmunsl, Otyers! ,)KypHan neficTBuii oneparopa

: Tpennpl, CooOmenust, XKypuansl, Kontposs npas 1ocryna

IIpumepHbIe TeMbl pedepaToB Ha BHIOOP

1. ABTOMaTU3MpoOBaHHas CUCTEMA JUCTAHIIMOHHOTO YIPaBICHUS 1 MOHUTOPHUHTA.

2. KoMMOHEHTHI cucTeM KOHTPOJIA U YIIPABJICHUS U UX Ha3HAUCHUE.

3.CuctemMa JUCTaHUMOHHOTO KOHTPOJISI M YIIPABJICHUS TPOU3BOACTBEHHBIMU TEXHOJIOTMUYECKUMU
poLeccaMu

4. Opranuzanus B3auMOJICHCTBUS C KOHTPOJUIEpaMHU.

5. CucremMbl TUCTAHIIMOHHOTO KOHTPOJISI U BU3YyaTU3alluu

6. 3amaya JAMCTAHIIMOHHOIO MOHMTOPMHIA MW YHOPABICHHUS TPYNIOM pacrnpenereHHbIX
anmnapaTHbIX OOBEKTOB.

7. Ilpouecc aBTOMaTU3UPOBAHHOTO JUCTAHIIMOHHOTO KOHTPOJIS

8. Cucrema ynpaBieHUs TEXHOJIOTUYECKUMU MTPOIIECCAMU

9. ABTOMaTH3MpOBAaHHAs CHUCTEMa YMPABICHHUS TEXHOJIOTUYECKUMHU TMpOIEccaMu s
JUCTAaHIIMOHHOTO KOHTPOJISI U MOHUTOPHHIA

10. Cuctema TUCTaHIIMOHHOTO MOHUTOPHUHTA U YIIPaBJIE€HUS 00bEKTaMU
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11. ITpombitiuiernsie cetu. CriocoObl AUCTAHITMOHHOTO KOHTPOJISI 000pyA0BaHUSI.

12. PactipeienieHHast aBTOMaTU3MPOBAHHASI CUCTEMA YIIPABICHUS

13. Cuctema JIHUCTAaHIIMOHHOTO KOHTPOJS W YMpaBICHHs MMapaMeTpaMy TEXHOJIOTHUYECKUX
IIPOLIECCOB

14. ABTOMaTH3UpOBaHHBIE CUCTEMbl MOHUTOPUHTIA, KOHTPOJIS U AUCIIETYEPU3ALIUU

15. CucteMa MOHUTOpPUHTA W YNPABJICHUS WHKCHEPHBIMU CUCTEMaMU 3JIaHUN M MH)KEHEPHBIX
coopy:xenuit (CMUC).

16. ACY TII u nucnieryepckoe ynpaBJeHUE.

17. TpeGoBaHus K cHcTeMaM IHCTAaHIIMOHHOTO MOHHTOpWHTa u ympasieHus (CAMY) B
3aBHCUMOCTH OT Cpepbl X IPUMEHEHUS

18. CtpykTypa, QYHKIMU U TEXHUYECKUE CPEACTBA TEIEMEXaHU3AlMU U aBTOMATH3UPOBAHHBIX
CUCTEM YIPABJICHUS TEXHOJIOTHYECKUMU IPOLIECCAMH.

19. Texnonorun SCADA. Cucrema cOopa [JaHHBIX U OIEPATUBHOIO JIUCIETYEPCKOTO
yIpaBlIeHUs.

20. CpaBuenune SCADA-cucrem qis paspadbotku ACYTII.

21. KommyHnukannonssie npotokossl B SCADA. Texnonorus OPC.

22. Cucrema yajieHHOro MOHUTOpUHTA 1 iporHocTuku (CYMull).

23. Monaepnau3zanust ”HGOPMAITMOHHOW CUCTEMBI YIIPABICHUS TEXHOJOTUYECKUMH MIPOIIECCaMU C
noMotibio SCADA.

24. ApXuBHpOBAaHME [AHHBIX U BOCIPOU3BEIEHHUE, PETPOCIEKTHBHOE BOCIPOU3BEICHHUE 3a
OIpe/ieNIEHHBIN EPUOJ BPEMEHH, aHAJIU3.

25. IlepcniekTuBBl TeXHOJIOTUM nucTaHMOHHOrO MoHuTOpuHra. WEB SCADA. Tlpeumymiectsa

H HCOOCTATKH.

5.2. OneHo4YHbIe MaTepPUAJIbI JJIsl IPOMEKYTOYHON aTTeCTAMHA

[IpomexxyTouHasi arrectauusi NpoxoAuT B Qopme sk3ameHa B 7 cemectpe OPO. Ha
9K3aMEHE CTYJIEHTY MpEeJIaraeTcsi OTBETHUTh HAa TEOPETUYECKHE BOMPOCHI. DK3aMEHAIMOHHBIH

OuJIEeT BKIIIOYAET TPH TEOPETUYECKUX BOIPOCa.

Bomnpocs! k 3xk3aMeHy
1. IMCTaHIIMOHHBIT MOHHUTOPUHI  TEXHOJIOTMYECKHUX IIPOLECCOB Kak HayuyHas o00JacTs.
OcHOBHbIE HaNpaBIEHUS UCCIEA0BAHNN.
2.0mpeneneHue cucTeMbl MOHUTOpUHTa U yrpasineHus TII. OcHOBHbIE HampaBlIE€HUS Pa3BUTHUS
SCADA-cucrem.
3.0Oxapakrepusyiite ypouu opranuzanuu ACYTIL

4.CuctemMbl yINpaBI€HHS CUCTEM YIPABIEHUS C IPOCTPAHCTBEHHO - pACIpEAEIeHHOU
26



CTPYKTYpOil.

5.Kak opranu3zyercs TUCTAaHIIMOHHOE yIpaBJeHHE npoleccaMu’?

6.IIpenmyniecTBa cucTeM AUCTAaHIMOHHOTO MOHUTOpUHTra U ynpasiueHus TII.
7.KoHTpoIb MapaMeTPOB M aHAJIU3 HEIITATHBIX CUTYaLUH.

8.Kak nocrturaercs ympaBieHME U TOAJEP)KKA YCTAaHOBJIEHHBIX PEKUMOB
TEXHOJIOTUYECKOT0 000py10BaHHs U HOPMAaTUBHBIX YCIOBHUH €0 SKCIUTyaTalluu.
9.Knaccudukanus SCADA-cucrem.

10.PeanbHoe Bpemst B cucteMax ynpasienus TII.

11.Hepapxuueckas CTpyKTypa TEXHUYECKUX MTPOLIECCOB.

12. Texnomornu COM u DCOM.

13.Crpykrypsbie komnoHeHTsl SCADA-cucteMsl.

14.ITonsitue APM. Ocobennoctu APM.

15.Tennenuun pazsutus SCADA-cuctem.

16.SCADA wu Internet. ApxutexkTypa «TepMuHaI-cepBep». OCHOBHBIE 0COOSHHOCTH.

17 Kak OCYHICCTBJIACTCA AUCTICTUCpU3alnsd IpU JUCTAHITMOHHOM ynpaBneHHH?

paboTsl

18.ba3er  manubix (Bl) B SCADA-cucremax. HMcropus passutus bJl. OcobGennoctu

coBpeMeHHbIX B/I.

19.ITporokon DDE. Ocob6ennoctu. Jlocronncrsa. HemoctaTku.
20.Texnomorust OLE. Ocob6ennoctu. Jlocronncrsa. Hemocrarku.
21.Texnonorust OPC. Ocobennoctu. Jlocronnctsa. Hemocrarku.

22 Tpennsl B SCADA-cucremax. Haznauenue. Tunsl TpeH10B.

23.Kak mOpoOM3BOIUTCS MOHUTOPUHI TOKAa3aHUM BCEX JAaTYMKOB, MOJAKIIOUYEHHBIX K

KOHTpoJuiepy?

24.0O0Hapy>xeHre 0TKa30B 000py10BaHUs IIPU €ro paboTe, a TaKkKe MPH MEPEKITIOYCHUAX.

25.Ha6op pynkuuu SCADA-cuctembl. @yHKIIUH oiepaTopa.

26.0to0pakeHNe ¥ PEruCTPaLUs OCHOBHBIX KOHTPOJIHPYEMBIX TEXHOJIOTHYECKUX MapaMEeTPOB H

napamMeTpoOB, XapaKTEPU3YIOMIUX cocTosiHue 0bopynoBanns B SCADA-cucrteme.

27 UcnonHeHne u KOHTPOJIb TCXHOJOTMYCCKUX AJTIOPUTMOB [JIs1 3allyCKa, IMMOAACPKKU U

OCTaHOBKH (IITATHOW Y aBAPUITHOMN ) TEXHOJIOTUIECKUX MPOIECCOB.

28.Ilognepxxanre CTaOMIBHBIX TTAPAMETPOB TEXHOJIOTHYECKUX MPOIECCOB MPHU AUCTAHIIHOHHOM

MOHUTOPHHTE.
29.IlporpammMHoe obecrieueHue sl 00paboTku HH(DOPMALIUY MOHUTOPHHTA.
30.ITonsiTre aHATIOTOBBIN U ITM(PPOBOI KOHTPOIIB.

31.CamoiarHocTuKa B CUCTEMaX MOHUTOPUHIOBOI'O KOHTPOJISL.

32.IlepcnekTuBBl AWCTAHIIMOHHOTO KOHTPOJIA PAbOThI 0OOPYIOBaHUS C TIOMOIILIO CHUCTEM
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TexHU4YecKoro 3penus (B Tom uucie UK nuanazona).

33.06paboTka, xpaHeHHE W OTOOpakeHHME WH(OOPMAIMM O COCTOSHHH TEXHOJIOTHYECKOTO
000pyI0BaHNUS U BBIMOIHIEMBIX TEXHOJOTHUYECKHUX OTeparusax?

34.0OcHoBHbIe Bo3MOXkHOCTH U cpeacTBa SCADA-cucreM.

35.Kak ocymecTBiaseTcss aBTOMaTHyecKas 3alldTa TEXHOJOTMYECKOro OOOpYyJOBaHUS IO
aBapUIHBIM M TNPEAETbHBIM 3HAYEHUSM KOHTPOJIMPYEMBIX MapaMeTpoB, a TAKKe MPH OTKazax
BCIIOMOTaTeNbHBIX CUCTEM?

36./lnarHocTuKa 1 MOHUTOPUHT COCTOSIHUSI TEXHUUYECKUX CPEACTB CUCTEMBI aBTOMAaTHKH.
37.JluCTaHIIMOHHOE YIIPaBJIEHUE TEXHOJOTMYECKHMMM MPOIECCAMU U OTAEIbHBIMHU €IMHULAMU
obopynoBanus?

38.CpenctBa U CUCTEMBbl aBTOMATH3AIMK M YIIPABICHUS B MPOU3BOJCTBE JUISI TUCTAHIIMOHHOTO
MOHUTOPHHTA.

39.B3aumozaeiicTBue (0OOMEH JaHHBIMHU) CO CMEKHBIMU CUCTEMaMH.

40.®opMupoBaHrE OTYETOB M CBOJIOK Ha OCHOBAHWHU OMNEPATUBHBIX W HAKOIUICHHBIX JAaHHBIX B
cucreMe SCADA.

41.M3roToBieHue, OTJIaJKa M clada B SKCIUTyaTallMI0 CHUCTEM M CPEJICTB aBTOMATHU3ALUU H
YIOPaBIEHUS TEXHOJIOTUYECKUMU IPOLIECCAMH.

42.BeneHue WCTOpUM WM3MCHEHHS TEXHOJOTUYECKHX IMapaMeTpPOB, COOBITUH W JEHCTBUIA
oreparopa.

43 Jluctanuuonusie APM.

44 Knaccudukanus CUCTEM JTUCTAaHIIMOHHOTO MOHUTOPHHTA.

45.KoHTposiepsbl U KaHaJIbl CBA3H.

46./lucnieruepuzanus.

47.0cobenHocT BHCAPCHUA CUCTEM BI/II[eOHa6J'II-OI[CHI/I$I AJI TEXHOJIOTHYCCKUX MTPOLECCOB.

6. MeTogu4yeckue MaTepuaJibl, Oonpeae/sione Npoueaypbl OLeHNBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH

6.1 Pe3y.m,TaT1)1 OCBOCHUSHA yqeﬁl{oi/i AUCHUIIJIMHBI, IIOJIC/KALIIUE ITPOBEPKE

MIugp Komnerenuus IToka3areyu oLleHUBAHUSA Kpurepuu oneHuBanus
KOMIIETEeHIIUHI KOMIIETeH Ui KOMIIETeH Ui
1 2 3 4

IIK-8 TOTOBHOCTH K | B xone Tekymero, pybexnoro | Hamuune MIOKa3aTens —
BHEPEHUIO KOHTpOJIA, 71a00paToOpHBIX | yIOBIETBOPUTEIHHO;
pE3yIBTaTOB pabor, a Takke B mpouecce | Hannune mnepcrekTHB pa3BUTHS
pa3paboToK paboTHI HaJ KYPCOBBIM | FUTH 0003HAYEHBI IEPCIEKTHUBHI
CpEeICTB U | IPOEKTOM MOKa3aTh | pa3BUTUA B TOCIEAYIOLIUX
CUCTEM TOTOBHOCTh K  BHEJPEHUIO | IPOEKTaX - XOPOIIO;
aBTOMATH3allUM | PEe3yJbTaTOB pa3paboTok | YpoBeHb IIPOEKTA,
W yNpaBleHUs B | CPEACTB u CHCTEM | MpEeJnoJaralonmii  mpopaboTKy
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MpoOu3BOACTBO.

aBTOMAaTHU3allu U YIPaBJIICHUA

HUCIIOJB30BaAHUA KaK OTACIBHOI'O

yIpaBJCHHUS.

B IIPOM3BOJICTBO. MOAyNA B TPOEKTax JAPYTUX
CTYJEHTOB — OTIMYHO.

IK-10 TOTOBHOCTH K | B xome tekymero, pyoexuoro | Hannune MoKa3aTens —
YYacTHIO B | KOHTpOJ, pe3yibTaTaM | yIOBIETBOPUTEIBHHO;
paboTax mo | 1abopaTopHBIX  padorT, a | Hannuue mnepcnekTUB pa3BUTHS
M3TOTOBJICHUIO, | TAaKXe B Ipolecce paboThl HaJ | WM O00O03HAYEHBI TMEPCIEKTHBHI
OTJaJKe U caayde | KypcOBBIM IIPOEKTOM IIOKa3aTh | pasBUTHA B IMOCIEIYIOLINX
B IKCIUTyaTallMiO0 | TOTOBHOCTh K YYacTHIO B | IPOEKTax - XOPOIIO;
CUCTEM u | paboTax IO H3TOTOBJICHUIO, | YPOBCHb MIPOEKTA,
CpeacTB OTJaJKe u craue B | IIpeANoaralomuil  mpopaboTKy
aBTOMATH3allMM | SKCIUIyaTalM0  CHCTEM U | UCIOJIb30BaHMUA KaK OTICIbHOTO
Y YTIpaBJICHUSI. CPEeICTB aBTOMAaTH3allMd U | MOAYJS B TMPOEKTax JAPYTUX

CTYACHTOB - OTJINYHO.

MeToanueckne MaTepuaJibl, ONpe/e/siionue nNpoueaypbl OeHMBAHUS 3HAHUI, YMEHHH,
HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH

Pe3yabTaTnl 00y4yeHus
(00beKTHI OLIEHUBAHHSA)

OcHOBHBIE TOKA3aTEJIHN
OLIEHKH Pe3yJabTATOB

OueHo4yHbIe CpeCcTBa

1 2 3

31 - OIIMCaHHE OCHOB; naboparopHasi  paborta,
3HaTh MNPHMEHEHHE pa3padOTOK CPEJCTB U | - BHINIOJHEHUE TECTOB; TECTUPOBAHHE,
CHUCTEM aBTOMAaTH3alliM H YOpPaBICHWS B | - BBINOJHCHHWE W 3alluTa | 3amuTa pedepara,
MIPOU3BO/ICTBE. nabopaTOPHBIX padoT; JK3aMEH.

- 3ammTa pedepara.
Y1 - OIIMCaHNE OCHOB; nmabopaTtopHasi paborta,
YMETh HCIOJIB30BaTh IONYYCHHBIC 3HAHUS B | - BHIIIOJHCHHE TECTOB; TECTUPOBAHHUE,
paboTax Mo M3rOTOBJICHHIO, OTIAJAKE M cJaue B | - BBIMOJHECHUE W 3alUTa | 3amura pedepara,
IKCILTYaTaINI0 cucTeM 17§ CpEe/ICTB | JIAOOPaTOPHBIX padoT; JK3aMeH.
aBTOMATHU3ALlMU ¥ YIIPABICHHMSL. - 3amuTa pedepara.
B1 - OIIMCaHUE OCHOB; naboparopHasi paboTa,
Bnanetp ~ HaBBIKAMH ~ WCIOJB30BaHUS U | - BHINIOJHEHHUE TECTOB; TECTUPOBAHHE,
pa3paboTKH CHCTEM YIAJIEHHOTO MOHUTOPWHTA | - BBIOJHEHWE W 3amuTa | 3amuTa pedepara,
U YTIpaBJICHUSI. 1a0OPATOPHBIX PadoT; JK3aMEH.

- 3amuTa pedepara.
B2 - OTTMCaHNe OCHOB; nmabopaTopHasi  pabora,
BJIaI[eTB MPaKTUICCKUMHU HaBBIKAMHU | - BBIIIOJIHCHHUEC TCCTOB, TECTUPOBAHUCE,
W3TOTOBJICHUS, OTIAJIKH, TECTUPOBAHMsI, | - BBIMOJHEHHE W 3aIiuTa | 3ammura pedepara,
armpoOaIid  TMPOCTBIX CHCTEM H  CPEICTB | JIAOOPATOPHBIX padoT; JK3aMeH.

aBTOMATU3allMM U YNPABIEHUS Ha OCHOBE
MHUKpPOIIPOLIECCOPHBIX MoayieH ApayuHo, USB-
24r u Laurent.

- 3amuTa pedepara.

6.2 Illkana oneHNBaHUS IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs

Texymmii 1 py0e:KHbIIi KOHTPOJIb

B pamkax Texyuiero u pyoexHOro KOHTPOJIS 0 JUCIUIUIMHE CTYJEHT MOXET Ha0paTh 110

70 OaIoB:
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Cemectp

HIkaJjia oneHUBaHUA

0-35 6ans10B 36-50 6an10B 51-60 6as10B 61-70 6as10B
7 YactuuHoe ITonnoe nnu [TonHoe nin ITonnoe
MOCEIICHNE YaCTUYHOE TOCEIEHUE | YACTUYHOE MOCEIICHNE
ayJAUTOPHBIX 3aHATUH. | ayIUTOPHBIX 3aHATHHI. | MOCEUIeHHE ay IUTOPHBIX
Heynosnersoputensn | YacTtuuHoe ayJIUTOPHBIX 3aHATUM.
(8] BBIIIOJTHEHHEC | BBIIIOJJHCHHUEC U 3alllUTa 3aHATUH. ITomaOE
nmab0opaTOPHBIX 1 | 1abOpaTopHBIX U [Tonnoe BBIMIOJIHEHUE U
MPAaKTHYECKUX PadoT. | MPaKTUIECKHUX paObOT. | BBHIIOJHEHHUE H 3alnTa
IInoxass moaroroBka k | BeinosHeHue 3ammra 71a60PaTOPHBIX U
OayIbHO- KOHTPOJIBHBIX pador, 71a00PaTOPHBIX H MIPaKTUYECKUX
PEUTUHTOBBIM TECTOBBIX 3aJJaHUN HA | MPAKTUUECKUX 3aHITHH.
MEPOIPUATUSAM. OLIEHKU paboT. Brinonxenue
CryneHt HE | «YIOBJIETBOPUTEIBbHOY» | BhImomHeHue KOHTPOJIBHBIX
JIOTTy CKaeTCst K KOHTPOJIbHBIX paboT, TECTOBBIX
MIPOMEKYTOUHOU paboT, TECTOBBIX 3a7aHui Ha
aTTecTaluu 3a/laHU{ HA OIICHKU | OIEHKH
«XOPOLIOY. COTJIIHYHOY.

IIpomeskyTOUHAS aTTeCTAIIMS

OrneHka pe3yabTaTOB OCBOCHHUS YUEOHOW TUCIHUIUIMHBI B 7 CEMECTpe MPOBOAUTCS IO

mIKajiec, HCHOHLByeMOP’I Ha 5K3aMCHC:

IIkana oueHuBaHuA

36-60 6amioB 1o
WUTOTaM TEKYIIETO
u pyOexxHOTO
KOHTPOJIA, Ha
9K3aMEHE HE Jai
MIOJIHOTO ~ OTBETA
HA Ha  OOWH
BOTIPOC.

CryneHT umeer
36-45 GamioB 1o
WUTOTaM TEKYIIETO

u pyOexxHOTO
KOHTPOJIS, Ha
9K3aMecHE man
THOJHBIN OTBET

TOJIBKO HAa OJMH
BOTIpOC.

OayloB 1O UTOTam
TEKYIIEro U pyOexKHOTO
KOHTPOJISI, Ha 3K3aMeHe
Jlajl TIOJHBIA OTBET Ha
OJTMH BOIPOC u
YaCTUYHO (ITOJIHOCTBIO)
OTBETUJI Ha BTOPOH.
Crynentr wumeer 46-60
0aluloB 1O WUTOTaMm
TEKYIIETO U PyOEeKHOTO
KOHTPOJIS, Ha 3K3aMEHE
JlaJl TIOJIHBI OTBET Ha
OMUH  BOMPOC  WJIH
YaCTUYHO OTBETHJ Ha
o0a Bompoca.

CTyoeHT  uMeeT  TIo
UTOTaM  TEKYIIEro |
pyOEXKHOTO  KOHTPOJIA
61-70 0aymioB Ha
9K3aMeHe HE Jan
MOJIHOTO OTBETAa HU Ha
OJIMH BOITPOC.

0aJIJIOB 1O UTOTaM
TEKYIIEro U pyOeHOTro
KOHTPOJISI, HA DK3aMEHE
JIaJl IIOJIHBIA OTBET Ha
OJIMH BOIIPOC U
YaCTUYHO (TIOJTHOCTHIO)
OTBETUJI Ha BTOPOH.
Crynent umeer 61 — 65
0aJUTOB IO UTOTaM
TEKYIIETOo U pyOeKHOTO
KOHTPOJIS, HA DK3aMEHE
JIaJI TIOJTHBIN OTBET Ha
OJTUH BOTIPOC U
YaCTUYHO OTBETHII Ha
BTOpOiil. CTy/IGHT NMeeT
66-70 6ayIoB 1O
UTOTaM TEKYIIEro 1
PyOEKHOTO KOHTPOJI,
Ha 3K3aMeHe) Jall
MOJTHBI OTBET TOJILKO
Ha OJIUH BOIIPOC.

HeynoBierBopu | YI0BJIETBOPUTEILHO Xopouo OT1auyHo
Cemectp TeJbHO (61-80 6as1s10B) (81-90 6ass10B) (91-100 6an710B)
(36-60 6as1s10B)
7 Crynear wumeer | Ctynentr wumeer 36-50 | Crynent umeet 51-60 CtyneHT wuMeer

61-70 GamaoB Mo
UTOTaM TEKYIIETro

u pyOexHOTO
KOHTPOJISA, Ha
JK3aMeHe nan

MOJTHBIA OTBET Ha
OIWH BONpPOC U
JaCTU4YHO
(TOJTHOCTHIO)
OTBETHII Ha
BTOPOH.
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7. Y4ueOHO-MeTOANYECKOE 00ecnedeHrne JUCIUILIHHDI
7.1. OcHoBHAasi IMTEpaTypa

1. ABTOMaTH3MpPOBAHHBIC CHUCTEMBl YNPABJICHHS M CBS3b [DJIEKTPOHHBIA pecypc]: ydeOHoe
nocobue st CI1IO/ — DnexTpoH. TekcToBble nanHble.— Capartos: [IpopoOpaszoBanue, 2019.—
171 c.— Pexwum noctyna: http://www.iprbookshop.ru/87268.html.

2. Bepmmnun A.C. MoaenupoBanue OeCpPOBOJHBIX CHUCTEM CBS3U [DJIEKTPOHHBIA pecypcl:
y4eOHOe TocoOMe I CaMOCTOSITeNIbHOW paboThl cryaeHToB/ Bepmmaua A.C.— DnekTpoH.
TEKCTOBBIE JaHHbIe.— ToMck: TOMCKUI roCydapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnekTponuku, 2014.— 231 c.— Pexxum goctyma: http://www.iprbookshop.ru/72136.html.

3. M6e O. KommbloTepHble ceTu U Cayk0bl yaaneHHoro noctyna. — Caparos:
[TpodobpazoBanue, 2017.— http://www.iprbookshop.ru/63577.html.

4. HHTerpupoBaHHBIE CHCTEMBl npoekTHpoBaHusd U ynpasieHus. SCADA-cuctemsl
[DnexTpoHHBIH pecypc]: yueObnoe nmocodbue/ U.A. EnuzapoB [ Ap.].— DNEKTPOH. TEKCTOBBIC
nanable.— Tam00B: TamMOOBCKMI TOCynapcTBEHHBIN TexHuueckui yHmBepcurer, ObC ACB,
2015.— 160 c.— Pexxum mocrtymna: http://www.iprbookshop.ru/63849.html.

5. Coxono C.A. BOIOKOHHO-ONITHYECKHE JTMHUU CBA3M M UX 3alllUTa OT BHEIIHUX BIMSHUHN
[DnexTponHsIii pecypc]: yuebHoe nmocodbue/ CokonoB C.A.— DIEKTPOH. TEKCTOBBIC TaHHBIC.—
M.: WNudpa-Uuxenepus, 2019.— 172 c.— Pexnm JOCTyIa:
http://www.iprbookshop.ru/86581.html.

6. Cxuprmagze A.I'. ABToMaTu3anMs TEXHOJOTHMYECKUX MPOLECCOB M  MPOU3BOJCTB
[Onextponnslii pecypc]: yueOnux/ Cxuptnamze A.I., degoroB A.B., Xomuenko B.I'.—
DneKTpoH. TekcToBble naHHble.— CapatoB: Al [lu Op Meama, 2019.— 459 c.— Pexum
noctyma: http:// www.iprbookshop.ru/83341.html.

7. Ilesuosa T.I'. CucteMsl ynpaBieHUs! TEXHOJIOIMUECKUMHU MTPOLECCaMu U MH(OpMaIMOHHbIE
TEXHOJIOTUH [ DIEKTPOHHBIN pecypc]: yueOHoe nmocodue/ lleBrioa T.I'.— DneKTpoH. TEKCTOBbIE
nanHbie.— KemepoBo: KeMepoBCKuil TEXHOTOIrMYECKUI HHCTUTYT MUILEBOW MPOMBIIIUIEHHOCTH,
2014.— 82 c.— Pexum gocryma: http://www.iprbookshop.ru/61275 . html.

8. Spouxas E.B. I'eorpadmueckne uHPOpMAIMOHHBIE CHUCTEMBI [DJIEKTPOHHBIN pecypc]:
yuebHoe nocobue / Sponkas E.B., MarBeeBa A.B., /IpsueHko A.A.— DIJIEKTPOH. TEKCTOBbIE
nanHsle.— CaparoB: Al IIlm Ap Menna, 2019.— 146 c— Pexum pocrtyna:
http://www.iprbookshop.ru/85744 . html.

7.2. JlonoJiHUTEJIbHAS JJUTEpaTypa

1. TI'punenxko }O.b. BbrumciaurenbHble CHCTEMBI, CETH M TEJICKOMMYHHMKalMU: YydeOHOe

nocobue. — Tomck: ToMCKMH TOCYJapCTBEHHBIM YHHBEPCHUTET CHCTEM YIIPaBICHHUS U
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panuosnexTponuku, 2015.— https://b-ok.org

2. Wpmmu B.II. BecnpoBomHas ceTb cOopa W Tepedadyd W3MEPHUTEIbHONW WHMOpMAIUU B
ACVYTII. — Kazsanp: KazaHcknii HaIMOHAJIBHBIA MCCIENOBATENbCKUN TEXHOIOTHYECKUN
yauBepcurert, 2016.— https://b-ok.org

3. HHurerpupoBaHHbIE CUCTEMBbI IpoekTUpoBaHus U ynpasieHuss. SCADA: yyeOHoe nocoOue.
— M.: U3parenscTBO: Jlans, 2018.

4. Kabanos M. b. CoctaB u xapakrepuctuka cereBoro odopynosanusi KKC — JlabopaTtopus
kaur# , 2012 — 107 ¢. — Pesxxum poctyma: https://H36.pd

5. KommccapoB A.B. ABTOMarM3WpoBaHHBIE TEXHOJOTHMH cOopa W  00pabOTKM
npoctpancTBeHHBIX NaHHBIX — CI'YTuT , 2016 — 306 c¢. — Pexxum noctymna: https://H36.pd

6. Myszunos X.H., Kyssakos O.H., Xoxpun C.A., Yamuna M.B., Maptsintok P.B. IIpuemsiiies
A.B., KpyroB B.H., Tpesuib B.A., KopmakoBa O.A. TexHonoruu co3gaHusi HHTEIEKTY AJIbHBIX
YCTPOWCTB, MOJKITIOYCHHBIX K MHTEPHETY: yueOHoe mocodue. — M.: M3narenscto "Jlans", 2017.
- https://b-ok.org

7. Tapeirun 1.C. MHpOpMaLMOHHO-aHAIUTHYECKAs MOAJACPKKA 3a/ad YIpaBJIeHUs] TOPOAOM
— BonrI'TY , 2017 — 114 ¢. — Pexum noctyna: https://H36.pd

8. PocmsixoB A.B. Unrepner Bemeit — I[I'YTHU , 2015 — 136 c. — Pexxum pgocryna:
https://H36.pd

9. CunnupiHn FO.U., PsanonoBa E.M. Cetm u cucrtemsl nepenaud UHPoOpManuu: ydeOHOE
nocobue. — Openodypr: OpeHOyprckuii rocynapcTBeHHbIN yHuBepcuret, 2017. - https://b-ok.org
10. CoBpeMeHHbIE CUCTEMBI YIIpaBJICHUs TOPHO-TPAHCIOPTHRIMU KoMIulekcamu - Hayka , 2007
— 305 ¢. — Pexxum pocrtyna: https://H36.pd

11. Tpooumo B. b. HHrennexkTyanbHble aBTOMATU3UPOBAHHBIE CHCTEMBl YIPABICHUS

TEXHOJOTHYEeCKUMH 00bekTaMu. - Bonoraa: Mudpa-Umxenepus, 2016.

7.3 UnTepHeT-pecypchbl

1. ABTOMaTM3MpoBaHHAass  CHCT€Ma  JUCTAHIMOHHOTO  KOHTPOJSI W YIpPaBJICHHUSA
texHosornaeckumu mporeccamu. URL: http://www.distkontrol.ru/index.php/asu-tp

2. ABTOMaTM3UpPOBAaHHBIC CHUCTEMBI YIPABICHHUS TEXHOJOTHMYecKMMHU mpoueccamu. URL:
http://achgaa.ru/files/umk/110802 68/M2 B DB 4 2/3.3.pdf

3. ABTOMaTM3MpPOBAHHBIE CHCTEMbI YIIpaBJIECHUS TeXHONoruueckumu mpoueccamu. URL:
http://www.mvif.ru/avtomatizirovannye-sistemy-upravleniya-tehnologicheskimi-processami

4. MHWHctpyMmeHT ais pazpabotku cucteM aBTomaTtuzanuu.URL: http://scadatracemode.ru/

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

6. IIpocras, coBpemennas SCADA-cucrema. URL: https://simple-scada.com/
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7. Cucrema  JIUCTaHIMOHHOTO  MOHUTOpMHIa U  ynpasieHuss  oObektamu. URL:
https://www.cta.ru/cms/f/340903.pdf

8. Cuctembl AUCTAHIMOHHOTO MOHUTOpUHra M ynpasieHus URL: https:// www.powerunit.ru
/accessories/control _systems/remote _monitoring_and control/

9. Cucrempl =~ MOHMTOpPMHIa M  aBTOMaTH3alMM  WHXeHepHbIX  cucteM.  URL:
https://www.2test.ru/solutions/inzhenernaya-infrastruktura/sistemy-monitoringa-i-upravleniya-
kontrolya-dostupa/

10. CitectSCADA URL: www.scada.ru/

7.4. IlepeyeHb yueOHO-MeTOAMYECKHX Pa3padoToOK

[To gucrunmae «CucTteMbl TUCTAHIIMOHHOTO MOHUTOPHUHTA W YIPABJICHHUS TEXHOJIOTUYECKUMH
mpoieccaMuy paspadotaH mpakTukym: XakyinoB B.A., Kapskun A.T., IlamoBamoB B.A.
“Opranu3zanus MPOSKTHOW AEATEeIbHOCTH. YHUDUIIMPOBAHHBIE MPOEKTHI (Moaynn)”’- Hanbpuuk,
Kab.-bank. yn.-T, 2018, 73 c. Ansg CTYACHTOB, MO3BOJISIIONIMI OpPraHW30BaTh pPabOTy IO
W3YUYEHUIO TUCIUIUIMHBI U CO3JaTh YCIOBUS JIJIsi CAMOCTOSITEIbHOU padoThl. [IpakTukym u3gaH B
MEYaTHOM U JJIEKTPOHHOM BapuaHTaX M JOCTYINEH JUIsl KaXJOoro cTyaeHTa. MeTtoauueckoe
nocodue CoAepKUT J1abopaTOopHbIe PabOTHI MO UCMHOIB30BAHUIO YHU(DHUIIMPOBAHHBIX MPOEKTOB

(Momymeit), IBISIOUINXCS OCHOBOM 00Jiee CII0XKHBIX MPOCKTOB.

7.5 IlepeyeHb Npo(ecCHOHAIBHBIX 0a3 JaHHBIX H HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

1. OB/ PT'b - DnexTpoHHBIE BEpCHH TIOJHBIX TEKCTOB AUCCEPTAIMKA M aBTOpedepaToB U3 GoHIa

Poccuiickoii rocynapcrsenHoit oubauorekn URL: http://www.diss.rsl.ru

2. SciverseScopus wu3marenbcTBa «Jnbp3eBUp. Hayka u  TtexHomorum». PedepartuBnHas u

agasmmTuueckas 0a3za mauaeix URL: http://www.scopus.com

3. DnekTpoHHas OubnroTeka HayuHbIX myosmkaruii URL: http://elibrary.ru

4. 0630p CMMU Poccun u 3apy6exbs. [lonHble TekcThl + aHamuTuka u3 600 u3ganuit mo 53

orpacisim URL: http://polpred.com

5. @enepaabHOE AareHTCTBO II0 TEXHUYECKOMY peryaupoBanuto u wmerposorun URL:

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

7.6 IlporpammHoe obecnieyeHue COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOIrHi

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

MHTETPUPOBAaHHAs cpela pa3pabOTKH MPHIOKEHHHA A S3BIKOB mporpammupoBanusi C/C++.
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Otkperras munensus (GNUGPL), Python 3.6 IDE PyCharm Professional Edition sBisiercs
OecIutaTHBIM TSl 00pa30BaTENBHBIX YUpEKAeHHH (CBOOOIHOE pacnpocTpanenue), Arduino IDE
JIuuenszuss GNU General Public License, OpenCV | Jlunensus BSD(Berkeley Software

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

8. MarepunaibHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI

Ilo JUCIIMITIIMHE «CucreMsl JUCTaAaHIIMOHHOTI'O MOHHUTOpHHIa W  YIpPaBJICHUA

TEXHOJIOTHYCCKUMMU ITpOoLcCCaMm» UMECIOTCA MPE3CHTAINU 110 BCEM TEMaM Kypca, IIO3BOJIAIOIIHNEC

HanOonee HPQPEKTUBHO OCBOUTH IPEACTaBICHHBIM  ydeOHbI Marepuan. Hwmerorcs

KOMITBIOTEPHOE U MYJIbTUMEAMHHOE OOOpYJOBaHME W MPOrpaMMHOE OOecredyeHue Jyis

BBITIOJIHEHUSI JTA0OPATOPHBIX padoT.

Tun ayauropuu,
pacnoJsioxKeHne

OOopynoBaHue U HHBEHTaphb
AyANTOPUH

IMporpammHuoe odecrieyeHue

1. Cronsr - 20 mT.

2. Crymbst — 21 miT.

3. [lepcoHasbHBIE KOMITBIOTEPHI -
10 .

4. CereBoe 00OpyHOBaHHE I
KOMMYyTalMyd U joctymna B Inter-
net Cisco — 1 mir.

Y4eOHast ayauto-
pus I TIpoBere-
HHS 3aHATHH JIeK-
LIMOHHOI'O  THIA
103a ayn.
(YcioBHBI HOMED
Ne2; 360004, Ka-

OapauHO- 5. IlepenocHble yHH(DUITUPOBAH-
bankapckass Pec- | Hple MOAYJIM Ha OCHOBE MHUKPO-
myOsmKa, KoHTpoJutepoB (12 mit.), Apyrux
r. Hampunk,  yi. | (12 1T.) 3I€KTPOHHBIX HIIH 3JIEK-
UepHBIIIEBCKOT0, | TPOMEXAHUYECKHUX YCTPOUCTB
. 173) aBTOMAaTH3alUHM, BU3YyaIU3aLUH
pe3ynbTaToB, MOHHTOPHHIA Ha
OCHOBE LM(POBBIX, AHAJIOTOBBIX
JATYNKOB M Jp., KOHKPETHas
HOMEHKJIAaTypa MOAYyJeH, ycra-
HaBIMBAaEMBIX B  ayIUTOpHH,

3aBHCHUT OT TEMBI 3aHSTHIA. 06—
MEHHBIH (OHJ CTEHIOB U YHHU-
(UIMpOBaHHBIX MOIyJeH Xpa-
Hurcss B ayna. 114 (YcnoBHbli
Homep Ne2; 360004, KabapauHo-
Bankapckas PecnyOnuka,
r. Hanpuuk, yn. YepHblleBcKo-
ro, A. 173) B MeTaJUIMYECKOM
mkady, Mo 3aMKOM U HCIOJNb-
3yIOTCS BO BpeMs JICKIIMOHHBIX
3aHATU.

6. IIpoexTop.

7. HoytOyk.

8. IHTepakTuBHAas JTOCKa.

9. YuebHusle crenasl (M3 yHUDH-
LUPOBAaHHBIX  MOJYJeH) s
KOMITIGKCHOH OTJAIKH W HCIbI-
TaHUH MPOTrPaMMHO-AIIAPATHBIX
YIPaBISIOIIX KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u mp.)
Iporpammer mns pabotsr ¢ PDF (Acrobat Reader,

Sumatra PDF, stduviewer) (cBoGOIHOE
pacmpocTpaHeHue)

ApxuBaTopsi(7zip, WinRaR) (cBoOOIHOE
pacnpocTpaHeHue)

Delphi XE2 Professional Ne nmuen3unm (License
Certificate Number) 207406

Dev-C++  cBoOomHas  WHTErpHpOBaHHas  cpela
pa3paboTku MPUIOKEHU I Ut SI3BIKOB
HPOTrPaMMHUPOBAHUS C/C++. (cBobOHOE
pacrpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition siBisiercs
OecruraTHBIM 11 00pa30BaTENBHBIX  YUPEKICHUH
(cBOOOIHOE pacpOCTpaHEHNUE)

Cpena mast paspaborkun ArduinolDE (cBobomHoe pac-

MIPOCTPaHEHUE)

Ubuntu Jlutiensust GPL (cBoOoHOE pacmpocTpaHeHUE).
Lazarus (FreePascal) RAD IDE(cBoGORHOE
pacnpocTpaHeHHe)

KOMITAC-3D LT CAIIP pgns  y4eOHBIX LeleH,
obyilerdyeHHass BepcUsl IPOQPECCHOHATIBHOW CHCTEMBI
KOMIIAC-3D. (cBOOOIHOE pacrpocTpaHeHue).
InkScape  BekTOpHBII  rpaduUeckuii  pemaKTop
(cBOOOIHOE pacTIpocTpaHeHHE)

3D-penaktop Blender (cB0O0HOE pacpocTpaHEHHE)
Simple-Scada 2 oTkpbitast Bepcus ¢ 0a30BbIM (PyHKIIHO-
HajoM, 64 Tera (cBOOOHOE pacpOCTpaHEHHE)

Cpena pas3paboTku i MHKpOKOHTpojulepoB AVR
Studio (cBOOOIHOE pacpoOCTpaHCHHUE)

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

pacrpocTpaHeHue)

Cpena mns paspabotku Arduino IDE (cBobGomHoe pac-
MIPOCTPaHEHNUE)

OpenCV (cBoOOIHOE pacmpocTpaHeHuHe). Qt

(cB0OOIHOE pacpOCTpaHEHNUE).
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Y4eOHast ayauto-
pus IS TpoBeje-
HHUS 3aHIATUH ce-
MHHApPCKOTO THUIIA
103a ayn.
(YcnoBHBIN HOMEpP
No2:; 360004, Ka-

OapauHO-
Bankapckas Pec-
myOnnKa,

r. Hanmpunk,  yi.
UepHBIILIEBCKOT O,
. 173)

1. Cromer - 20 .

2. Crymps — 21 mrt.

3. IlepcoHanbHbIe KOMITBIOTEPHI -
10 .

4. CereBoe 00OpyZOBaHHE IS
KOMMyTaluy U gocryna B Inter-
net Cisco — | mwr.

5. IlepeHocHble YHU(UIIMPOBAH-
HBIE MOJYJIH Ha OCHOBE MMKpO-
KoHTpoJutepoB (12 mrT.), mpyrux
(12 mT.) SIIEKTPOHHBIX WM SJIEK-
TPOMEXaHUIECKUX YCTPOHCTB
aBTOMATH3aIN{, BU3YaTU3aIIH
pe3yapTaToB, MOHHUTOPWHTA Ha
OCHOBe HHU(POBBIX, aHAIOTOBBIX
JaT4YUKOB M JAp., KOHKpETHasd
HOMEHKJIaTypa MOAyJeH, ycra-
HaBJIMBA€MbIX B ayanuToOpuu,
3aBHCUT OT TeMbl 3aHsTwit. O0-
MEHHBIH (OHI CTEHIOB U YHHU-
(UIMPOBAHHBIX MOJIYJCH Xpa-
HuTCT B aya. 114 (YcmoBHbIHA
Homep Ne2; 360004, Kabapauao-
Bankapckas Pecny6nuka,
r. Hanpuuk, yn. YepHbleBcko-
ro, A. 173) B MeTaJuIMYECKOM
mkady, 1Mo 3aMKOM U HCIIOJIb-
3yI0TCSI BO BpEMsI JIEKLIMOHHBIX
3aHATUHN.

6. [Ipoexrop.

7. HoyTOyK.

8. UnTepakTuBHas 10CKa.

9. YueOHbIe cTeHIBI (U3 YHU(H-
OUPOBAaHHBIX ~ MOAYJNeH) Ui
KOMIUTEKCHOW OTJIQAKH M HCIIBI-
TaHUH TPOTPaMMHO-AIIIAPATHBIX
YHPaBIFOIIUX KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u ip.)
IIporpammer mias pabotsr ¢ PDF  (Acrobat Reader,

Sumatra PDF, stduviewer) (cBoOOIHOE
pacnpocTpaHeHue)

Apxuaropsl(7zip, WinRaR) (cBoOoHOE
pacrpocTpaHeHue)

Delphi XE2 Professional Ne munensum (License
Certificate Number) 207406

Dev-C++  cBoOomHas ~ HMHTETpHUpPOBaHHAs  cpena
pa3paboTku TIPUIIOKEHU ULt SI3BIKOB
TIPOTPaMMHUPOBAHHS C/C++. (cBOOOIHOE
pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition siBisiercst
OecruraTHBIM 11 00pa30BaTENBHBIX  yUPEKICHUH
(cB0OOIHOE pacpOCTpaHEHNUE)

Cpena mist paspadotku ArduinolDE (cBobOomHoe pac-

MIPOCTPAHEHUE)

Ubuntu JTuniensus GPL (cBoOomHOE pacmpocTpaHeHwHe).
Lazarus (FreePascal) RAD IDE(cBoOOHOE
pacnpocTpaHeHHe)

KOMIIAC-3D LT CAIIP pgns y4ueOHBIX LeleH,
obOnerdeHHass BepcHs TPO(PECCHOHANBHOW CHUCTEMEI
KOMIITAC-3D. (cB0oGOIHOE pacnpocTpaHeHHE).
InkScape BEKTOPHBIN rpaduueckuit pemaxkTop
(cBOOOIHOE pacpOCTpaHEHNUE)

3D-penaktop Blender (cBoO01HOE pacipocTpaHeHHE)
Simple-Scada 2 oTkpbiTas Bepcus ¢ 0a30BbIM (PyHKIHO-
HaJIOM, 64 Tera (CBOOOHOE pacpoCTpaHEHHE)

Cpena pas3paboTkM Uit MHKpPOKOHTpoiutepoB AVR
Studio (cBoGoHOE pacpocTpaHEeHHUE)

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

Cpena mns paspabotku Arduino IDE (cBobGomuoe pac-
MIPOCTPAHECHHE)

OpenCV (cBoOOIHOE pacipocTpaHeHHE). Qt
(cB0OOHOE pacpPOCTPaHEHNUE)

Y4eOHast ayauto-
pus i TpoBee-
HUS 3aHATHH ce-
MHUHApPCKOTO THUIIA
02 ayz.
(YcnoBHbli HOMEp
Ne3; 360004, Ka-

OGapamHO-
bankapckas Pec-
myOnuka,

r. Hanpuuk,  ym.
UepHbIlIEBCKOTO,
. 173)

1. Cromsl — 24 .

2. Ctynps — 34 mrt.

3. IlepcoHanpHBIE KOMIIBIOTEPHI
11 .

4. CereBoe 00OpyHOBaHHE JUIS
KOMMYTAIlMA ¥ JocTymna B Inter-
net Cisco — | mir.

5. IlepenocHsie yHH(PHUITIPOBaAH-
HBIE MOJYJH Ha OCHOBE MHKPO-
KoHTpoJutepoB (12 mit.), mpyrux
(12 1mIT.) JIEKTPOHHBIX WA JJICK-
TPOMEXaHUUECKHX YCTPOICTB
aBTOMaTHu3aluu, BU3YyaJin3allun
pe3ysbTaToB, MOHHUTOPHHIA Ha
OCHOBE HHU(GPOBBIX, AHATOTOBBIX

JATYUKOB M Jp., KOHKpETHas
HOMEHKJIaTypa MOAYyJeH, ycra-
HaBJIMBAaEMBIX B  ayAWTOPHUH,

3aBUCHT OT TeMbl 3aHsATHi. OO-
MEHHBIA (OHI CTEHAOB M yHH-
(GUOMpOBaHHBIX MOIyJeH Xpa-
Hutcs B aya. 114 (YcmoBHbIHA
Homep Ne2; 360004, Kabapauno-
Bankapckas Pecmny6nuka,
r. Hanpuuk, yn. YepHbleBcko-

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u mp.)
[Mporpammbr gist paborel ¢ PDF (Acrobat Reader,

Sumatra PDF, stduviewer) (cBoOOIHOE
pacrpocTpaHeHue)

Apxuaropsl(7zip, WinRaR) (cBoboHOE
pacrpocTpaHeHue)

Delphi XE2 Professional Ne mmmensunm (License
Certificate Number) 207406

Dev-C++ cBOOOIHAS UHTETPpUPOBAHHA cpena
pa3paboTku MIPUIIOKEHU I JUIst SI3BIKOB
IPOrPaMMHUPOBAHHSI C/C++. (cBOOOIHOE
pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition siBnsieTcs
OecrulaTHBIM ~ JUIsi  00pa3oBaTENbHBIX  YUPEIKACHHH

(cBOOOIHOE pacTIpoCTpaHCHHE)
Cpena mnst paspabotku ArduinolDE (cBobGomHOoe pac-

NpOCTpaHEHHE)

Ubuntu JInnensus GPL (cBoOonmHOe pacmpocTpaHeHwHe).
Lazarus (FreePascal) RAD IDE(cBoGOHOE
pacrpocTpaHeHue)

KOMIIAC-3D LT CAIIP pgns yueOHBIX LeneH,
obnerueHHass Bepcusi MPO(EeCCHOHAIBHON CUCTEMBI
KOMIITAC-3D. (cB0oGOIHOE pacipocTpaHeHHE).
InkScape BEKTOPHBIN rpaduveckuii  pegaKTop
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ro, a. 173) B MeTaJUIMYECKOM
mkady, 1mojx 3aMKOM U HCIIOJIb-
3YIOTCSI BO BpeMs JIEKIIMOHHBIX
3aHATUHN.

6. Ilpoextop — 1mT.

7. HoytOyk — 1 mir.

8. DkpaH. — .
9. Yuebusie creHasl (M3 yHUDH-
LUPOBAaHHBIX  MOJyJNeH) s

KOMITIGKCHOH OTJIAIKH W HCIbI-
TaHUH MPOTrPaMMHO-AIIIAPATHBIX
YIPaBISIOIIX KOMIUIEKCOB.

(cBOOOIHOE pacTIpocTpaHeHHE)

3D-penaxTop Blender (cB0O0HOE pacpocTpaHEHHE)
Simple-Scada 2 oTkpbiTast Bepcus ¢ 0a30BbIM (PyHKIIHO-
HaJIOM, 64 Tera (CBOOOIHOE pacpoCTpaHEHHE)

Cpena pas3paboTku i MHKpOKOHTpojulepoB AVR
Studio (cBOOOIHOE pacpoCTpaHEHHUE)

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

Cpena mns paspabotku Arduino IDE (cBobGomHOe pac-
MIPOCTPaHEHNE)

OpenCV (cBobomHoe pacmpoctpanenue). Qt (cBobon-

HOE pacipoCTpaHEeHHE)

9. OcobenHocTH peajn3anui JMCHUIIVIMHBI IJId UHBAJIMAOB U JIMII ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTAAMM 310POBbS

JUig CTyIEHTOB C OIpaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbsSI CO3/IaHbI CIEIHAJIbHBIE
yCIOBUSL JUIsl TOJdy4yeHUs oOpa3oBaHMs. B 1ensix AOCTYNHOCTH TMOJYYEHHsI BBICILIErO
o0Opa3oBaHus 10 00pa3oBaTENIbHBIM IMPOrpaMMaM HHBAIHMIAMU U JIMLIAMU C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. AnprepHaTuBHas Bepcus opurmanbHoro caifta B cetu «MHTepHET» 171 c1ab0BUASAIIMX.

2. JInst ’HBAIUAOB C HAPYIICHUSIMU 3peHus (c1aboBUIAIINE, CIIETBIC):

- TMPHUCYTCTBUE AaCCHUCTEHTa, OKa3bIBAIOUIEr0 O0OydYaromeMmycsi HEeOOXOJUMYI0 TOMOIIb,
nyOnaupoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKA O PACIUCAHUU Y4YEOHBIX 3aHSATHUI; HaTU4He
CPEICTB JIi YCHJIGHUSI OCTaTOYHOTO 3pEHHUs, OpaiIeBCKOW KOMITBIOTEPHOM TEXHUKH, BHUJECO
UYyBEJIMYUTEINEH, IPOrpaMM HE BU3YalbHOI'O JAOCTYNa K MH(OpMALUU, MPOrpaMM-CUHTE3aTOPOB
peur M Jpyrux TEXHUYECKUX CPEICTB MpueMa-rnepenadyu y4eOHoil mH(popMaluy B AOCTYIHBIX
dbopMax IS CTYACHTOB C HAPYIICHUSMU 3PEHHUS;

- 33/1aHUA JUIS BBIIIOJHEHUS HA SK3aMEHE 3aUUThIBAIOTCS] ACCUCTEHTOM,;

- THUCbMEHHBIC 3aJlaHMsl BBIOJHSIOTCS Ha Oymare, HAJWKTOBBIBAIOTCS  ACCHCTEHTY
00yJaromuMcs.

3. Jng WHBaIMAOB M JIML C OTFPAHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbSI MO CIyXy
(cmabocnplianue, rIyxue):

- Ha 3a4yeTe/PK3aMEHE TPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIONIMNA CTYJICHTY HEOOXOIMMYIO
TEXHUYECKYI0 TOMOIIb C YYETOM HHIWBHUIYabHBIX OCOOEHHOCTEH (OH IOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaTLCS, MPOUNUTATh U OPOPMUTH 3a/laHuE, B TOM YHCIIE 3aMUCHIBAs MO
JTUKTOBKY);

- 3a4eT/3K3aMEH MPOBOIUTCS B TUCBMEHHOU (hopMme.

4. /Ins1 “HBAJIIMIOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSMHM 3/10POBbS, UMEIOIIUX HAPYIICHUS
ONOPHO-/IBUTATEILHOTO anmnapara, CO3/aHbI

MaTCpHUAJIbHO-TCXHUYCCKHUC YCJIOBUA
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o0ecIieunBaroe BO3MOKHOCTh OECHPENATCTBEHHOTO IOCTyHa OOydaromuxcs B ydeOHbIE
HOMEIICHNS, OOBEKTY NUTAHUs, TyaleTHbIE W JpyTue IOMELICHUS YHHBEPCHTETa, a TaKKe
npeObIBaHUS B YKa3aHHBIX ITOMEIICHHUAX (HAINYME PACIIUPEHHBIX ABEPHBIX NPOEMOB, OPYYHEH
U JIPYTHUX PUCTIOCOOICHHIA).
- MMCHMEHHBIE 3aJIaHHsI BBITIOIHAIOTCS HA KOMIIBIOTEPE CO CIIEUATN3UPOBAHHBIM IIPOTPAMMHBIM
o0ecrieueHreM WM HaIMKTOBBIBAIOTCSI ACCUCTEHTY;
- 10 YKEJIAHUIO CTYJICHTa YK3aMEH MPOBOANUTCS B YCTHOH (hopme.

OOyuaromyecs U3 YUCIIa JIUI ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMH 370POBbsl 00eCTieueHbI
AIIEKTPOHHBIMU 00pa30BaTENLHBIMU pecypcaMu B (GopMax, adanTUPOBAHHBIX K OTPAHUYCHHUSIM

WX 37I0POBBS.
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JIuer u3MeHeHuil (JomoTHeHUiT) B padoyeil mporpaMmMe THCHMILIMHBI (MoayJis) «CucremMsl

AUCTAHIUOHHOIO MOHUTOPUHIAa H YIPABJCHHA TEXHOJOTHYECKMMHU MpoumeccaMm> mo

HaNpaBJIeHNI0 MoAroToBKH 27.03.04 «YnpaBjieHue B TEXHHYECKHX CHCTEMAaX»

(crrermmanbHOCTH) (0Opa3zoBarenbHas mporpamma MHGOpMalnOHHBIE TEXHOJIOTHH B YIIPaBICHUH

TeXHUYECKUMHU cuctemamu) Ha 2019 — 2020 yueOHbli TOA.

Ne
n/n

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
U3MeHEHHNH (10MOoJIHeHuil)

IHpumeyanue

Obcyarcoena u pekomMeH008ana Ha 3acedanuu Kageopul

POTOKOJT Ne

3aseoyrowuii kagheopoti

oanuCh, paCHII/Id)pOBKﬁ IOJITHCH, TaTa

OT « »

HanMCHOBaHHUEC Ka(be)lpm

20 T

Coznacosano™:

3aBeAyIONINi OTEI0M KOMIUIEKTOBAHUS
Hay4YHOU OMOIMOTEKH

JIUYHAsL NOONUCH PACUUPPOBKA ROONUCU 0ama

*[Ipumeuanue: npu eHecenuu uzmenenuti 6 n. 4.7.1 PITJ[
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