MUHUCTEPCTBO HAVKH U BbICLLIETO OBPA30OBAHUSI POCCUMCKOM ®EJIEPALIMA
®eiepaibHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE yUPEKICHHE BhICIIEro 00pa3oBaHus
«HALU/IOHAJIbelI/l MCCHE}IOBATEJH)CKI/H/I
TOMCKHWH MOJIMTEXHUYECKHUM YHUBEPCUTET»

VTB
Ju €
A.C. MatBeeB

«ZQ»

A 2020 .

PABOYASI IPOI'PAMMA JIMCIHUITJIMHBI

INPUEM 2019 r.

GOOPMA OBYUYEHUS ounas

CucreMbl ABTOMATHYECKOI'0 YIIPABJICHHS |

HamnpaBienue moaroroBku/
CHELUAIBHOCTD
O0bpa3oBarenbHas mporpaMma
(HanpaBIeHHOCTD (TPOQHIIB))
Cnenuanusanus

YpoBenb 00pa3oBaHHsI

13.03.02 DJieKTpOoIHEPreTHKA H JIeKTPOTEXHHKA

HpOMbllllJIeHHaﬁ JJICEKTPOTEXHHKA H

ABTOMATH3AlUA

3JICKTPOHPHBOII H aBTOMATHKA

BBICIICE 00pazoBaHue - ObakajaBpuar

Kypc 4 l ceMecTp | 7
TpynoeMkocTh B KpeuTax 5
(3a4eTHBIX €MHHUIIAX)

Bupl yaeOHON AeATEIbHOCTH BpemenHoit pecypc
Jlexuuun 32
KonTakTHas (ayuTopHas) [IpakTHueckue 3aHATUs 32
pabora, 4 JlaboparopHbie 3aHATHS 24
BCEI'O 88
CamocTosiTesnibHas paboTa, 4 128

B T.4. OT/IEJIbHBIE BH/IbI CAMOCTOSITEILHOH paboThI ¢
BBIZIEJIEHHOM TIPOMEKYTOYHOMH aTTecTanuei (KypcoBoi
IPOEKT, KypcoBasi pabora)

KypcoBoii npoexkr

HUTOI'O, 4

216

Byt npoMexxyTo4HOH
aTTeCTalluH

W.o. 3aBeayromero kadeapoii -

PYKOBOIMTENS OTJC/ICHHUS Ha

npasax kadeapsr 093D
Pyxosoutens OOIT

[Ipenogasarenn

Jxk3zamen, | OOecrneunBaroniee 095 Ul

aud.zauer, 10/Ipa3/ieNieHHe

KIl

A

A.C. BamryTeHKO

o

[1.B. TroreBa

P

A.A. IIununH

2020 .



1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensiMu OCBOEHUS TUCIUILIMHBI SIBIsieTCS (OPMUPOBAHUE Y O0YUAIOIIUXCS ONPEAECIEHHOTO

OOII

poecCHOHANbHOM e TEIIbHOCTH.

(m. 5 O6meii xapakrepuctukun OOII) cocTaBa KOMIEeTEHIUH IS TMOATOTOBKH K

HNHauKkaTopbl J0CTHKEHHsT KOMIeTeHIIHI

COCTaBJ]ﬂlOl.lll/le pe3yjJbTaTOB OCBOCHUS

Kon (1eCKpPHNITOPBI KOMMNIETEHIIHH)
HaumenoBanmne
KOMINETEHIIUN HauMeHoBaHHe HHAHKATOPa
KOMIIETeHLIMH Kox HaumenoBanue
JIOCTHKEHU ST Kon
HHIMKATOpPa
YMeer onpeneniTb
TapaMeTphl, a TAKKe
TK(Y)-3.1V4 OCHOBHBIE
Cnocobex
XapaKTEPUCTHKH CUCTEMBI
MPOBOJUTH
yIpaBiaeHHs
MPOEKTUPOBAHHE
YMeeT IpOeKTHPOBATH
OTJICBHBIX Y3JI0B
TUIOBBIE MPOCKTHI CUCTEM
HH3KOBOJIbTHBIX
aBTOMATHYECKOrO
KOMIUICKTHBIX Ocy11ecTBISIET TPOCKTHYIO
CTPOMCTB U JIEATENBHOCTD 110 pa3paboTKe TIK(Y)-3.1Y3 YIpaBIeHHA J1% 00LCKTOB
TIK(Y)-3 yerp N.IIK(Y)-3.1 pasp ’ C IpUMEHEHHEM
9NIEKTPONPHBO/IA B 9NIEKTPONPHBO/IA B COOTBETCTBHH C
3JIEKTPOIPHBO/IA 1
COOTBETCTBUH C TEXHUYECKUM 3aTaHUEM
JHEPTeTHYECKHX
TEXHHUYECKUM
YCTAHOBOK.
3a/1aHUEM C
3HaeT OCHOBHBIE HAy4YHO-
HCTIOb30BAaHHEM
TEXHUYECKUE MPOOIICMBI
CTaHIAPTHBIX
U TIEPCTICKTHBBI Pa3BUTHUS
METOZIOB TIK(Y)-3.132 P p
CHCTEM
aBTOMATH3UPOBAHHOTO
JIIEKTPOIPHBOIA.
Biageer HaBBIKOM
IIPOBEICHHS
IK(Y)-4.2B2 HCCIICIOBAHHI CHCTEM
CriocobeH
ABTOMATHYECKOTO
MPOBEPATH
YIpaBIICHUS
TEXHUYECKOE
YMeeT miaHupoBath U
COCTOSTHUE
MIPOBOIUTH
JNIEKTPOTEXHUIEC
<oro TIpumeHsieT MeToIbl 1 JKCIIEPUMEHTAJIbHBIE
TEXHHUYECKHE CPEICTBA HCIIBITAHHI HCCIIeIOBAHHS 110
TIK(Y)-4 0Bopy/IoBaHHS, WLIIK(Y)-4.2 pen TIK(Y)-4.2Y3 AoB
HOBOHTS W JIMarHOCTUKH KOMIIOHEHTOB 3a/IaHHOIT METOJJUKE C
npo P —— CHCTEM DJIEKTPOIPHBOIOB HCTIONB30BaHUEM
P coBpemeHHbIX SCADA
it ocMOTp U
TEKYIUIl pEMOHT CHCTOM.
YIH per 3HaeT OCHOBHBIE
10-3aJaHHOI
MeTOMHKE 0COOEHHOCTH
IK(Y)-4.232 aBTOMAaTHYECKUX CHCTEM
YIIpaBJICHUS
JIIEKTPOIPHBOIOB

2. MecTto qucuunnnbl (MoayJs) B crpykrype OOII

Z[I/ICI_[I/IHJ'II/IHa OTHOCHUTCA K BapHaTHBHOﬁ yactu bioka 1 yqeGHoro IjiaHa O6paBOBaTeHBHOI>'I

IIPOTPaMMBI.

3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO JTUCHUILINHE

[Tocne ycrentHoro 0CBO€HMsI JUCIUILIMHBI OyyT chOpMHUPOBaHBI PE3YyIbTaThl O0yUEHUS:

I1aHupyeMble pe3y/IbTAThl 00y4eH s 10 JUCIUILINHE Hnpuxarop
KOI[ HaumeHoBaHue JOCTHZKEHUS
KOMIIeTEeHIIUN
PI1 IIprMeHsATh MHKEHEPHBIE 3HAHUS U1 PELIEHUs 3aJ1a4 pacyeTa, aHaau3a U AIKY)3.1
MIPOEKTUPOBAHUS ABTOMATUYECKUX U aBTOMATU3HUPOBAHHBIX CUCTEM
yYIPaBJICHHUS.
PI2 | YMeTh IpOEKTUPOBATH TUITOBBIE TPOCKTHI CHCTEM aBTOMATHYECKOTO AIK(Y)31
yrpaBiIeHUs A7l OOBEKTOB ¢ MPUMEHEHHUEM DJIEKTPOTIPUBOA U
SHEPreTUYECKUX YCTAHOBOK.
P 3 | YMeTh muaHupoBaTh U MPOBOIUTH IKCIIEPUMEHTAIBHBIE HCCIEA0BAHUS IO IK(Y)4.2
3aJIaHHOW METOJMKE C UCTIoJib3oBaHueM coBpeMeHHbIX SCADA cuctem.
BpInoyiHATE 3a1a4M CBA3aHHbBIE C ONPEAEIEHUEM NIapaMETPOB, OCHOBHBIX




XapaKTepUCTHK CUCTEMBI yrpaBiieHus. O0pabaTbIBaTh pe3yinbTaThl
HKCIIEPUMEHTOB U JI€JaTh BBIBOJIBI.

P14 | BoImogHATH MOJEIUPOBAHKE, PACUET U aHAIH3 MPOIIECCOB yIPABJICHUS B

WLIIK(Y)-4.2
AIIEKTPOTEXHUYECKUX YCTAHOBKAX PA3JIMYHOTO HA3HAUCHUS.

OHCHO‘IHLIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ arTeCTaluu NpcACTaBJICHbI B
KaJICHOapHOM pCﬁTHHF'HHaHe JUCHUITIINHBI.




4. CTpyKTYpa H coJepKaHue JUCUMUIIIMHbI

OcHOBHBIE BH/IbI Y4€OHOI 1eSITeJIbHOCTH

Paznesbl AMCHMIIMHBI Dopmupyemblii Buabl yueOHoli 1eATeIbHOCTH O0bem
pe3yabTar BpeMeHH, Y.
00yueHus no
JUCHHUIIIHHE

Pa3nen 1. JIuneiinbie uugpoBbie P/I1, Jlexuun 8
CUCTEMBbI P/12, [IpakTrueckue 3aHATHS 8
P14 JIaGopaTOpHBIE 3aHATHS 6

CamocTosTenbHas paboTa 32
Pa3znen 2. HeuHeliHbIe CHCTEMBI PJI1, Jlexuu 8
aBTOMAaTHY€CKOI0 YNpaBJeHHsl P12, [IpakTryeckue 3aHATHS 8
P14 JlaGopaTopHbI€ 3aHATHS 6

CamocrositenpHas pabora 32
Pazgea 3. OnTumMaabHbIe U PJI1, Jlexun 8
aJanTHBHbIE CHCTEMbI P/12, [TpakTudeckue 3aHATHS 8
aBTOMATHYECKOI'0 yIIPABJICHUA PJ3, JlaGopaTopHble 3aHATHUS 6

P4 CamocTosTenbpHas paboTa 32
Pasznea 4. YesnoBeKo-MalInHHBIE PJI1, Jlexun 8
uHTepdeiicbl B cucTeMax P/12, [IpakTuueckue 3aHATHS 8
ynpaBJieHUs P13, JlaboparopHble 3aHATHS 6

P4 CamocTosTenbHas paboTa 32

Coz[epxcaHHe PasacioB AUCHUIIIIMHBI:

Pasznen 1. Jluneitnvie yughposwvie cucmemot

OO6mue cBeneHus. JIMCKpeTHbIE AITOPUTMBl YIpaBJIEHUS M JAUCKpeTHas Koppekuus. O
cunte3e uuppoBbix cucrem ympasienus. Crangapt MOK(IEC)-61131-3, mna peanuzanuu
JMCKPETHBIX CUCTEM YIpaBJieHHs. Peann3aius TUIIOBBIX 3BEHBEB B INCKPETHBIX CHUCTEMaX.
TeMbl JeKINA:

1. O6mue cBenenus o [JIK. Kinaccudukarms.

2. Cpencrsa nporpammupoBanus. Crangapr MOK(IEC)-61131-3

3. BBenenwue B TEOpHIO TUCKPETHBIX CUCTEM

4. Peanu3anus TUMOBBIX 3BEHbEB B JUCKPETHBIX CUCTEMAX.

Tembl NIpaKTHYECKUX 3AHATHHA:

1. Ananu3s u3BectHbix mozeneit [1IJIK. Metoast BeiOOpa.

2. CuHTEe3 U IOCTPOSHHE MPOrpaMM Ha si3bIkax mporpammuposanus MOK(IEC)-61131-3.
3. CuHTE3 M pacyeT AUCKPETHBIX MaTeMaTHUECKUX MOJIENICH JIJIsl THTIOBBIX 3BEHBEB.

4. KonrponbHas pabora.

Ha3panus 1adopaTopHbIx pador:
1. Peanmuzanus THIOBOTO JUHAMHYECKOTO 3BeHa B cpene [EC-61131 .
2. TloctpoeHue UCKPETHON CUCTEMBI OOPAaTHOH CBS3BIO.

Paznen 2. Heauneitnvle cucmemsbl agmomMamuyeckozo ynpaejienun

O6mme mnousatus. CocTaBieHWE YPaBHEHUH HENMHEHHBIX CHCTEM aBTOMAaTHYECKOTO
yrnpasieHusi. TouHble METOAbl HCCIEAOBAaHUA  YCTOMYMBOCTM M aBTOKOJICOAHM.
[TpubnuxeHHble METOIbl HCCIEIOBAHUS YCTOWYMBOCTH M aBTOKOJE€OaHMU. MeieHHO
MEHSIOIMECsT TMpoIlecchl B aBTokojebarenbHbIX cucreMax. lllupoTHo-umnysnabCHbIE
MOAYJIATOPBl B JHUCKPETHBIX cucTtemax. OIllEHKa KadecTBa HEJIMHEHHBIX IPOILECCOB
ynpaBieHus. BbIHYKJIeHHbIE KOJeOaHus HEIUHEWHBIX cucTeM. CiydailHble MPOIECCHI B



HEJIMHEMHBIX cucTeMax. HennHelHble JIHUCKPETHBIE CHUCTEMBI, pEATM3alMs THUIIOBBIX
HEIUHEHHEIX 3JICMECHTOB.

TeMbl JeKIMMH:

5. OOmme cBeeHMs 0 HeMMHEHHBIX cucteMmax. Kiaccudukanus.

6. CuHTe3 AUCKPETHBIX MOJICICH /ISl HETMHEWHBIX AJIEMEHTOB CHCTEMBbI YIIPABIICHUS

7. TlpuOn>keHHBIE METOIBI UCCIICIOBAHUS YCTOMYUBOCTH.

8. ABsrtokonebarenpHble cCTeMBl. LIIHMPOTHO-UMITYIBCHBIE MOTYIISATOPHI.

TeMbl NpaKTUYECKUX 3aHATHIA:

1. CunTe3 cucTeMBbl yIpaBieHUs HETUHEHHBIM O0BEKTOM.

2. CuHTE3 HEeJIMHEHHOTO PETYJISTOPa B CKOJIB3SIIEM PEKUME.
3. Pacuert cucremsl ¢ LLInpoTHO-UMITYIBCHBIM MOJTYJISITOPOM.
4. KonrponbHas pabora.

Ha3panus 1abopaTtopHbIx padoT:
1. JluckperHas cucTeMa yNpaBJeHHUs C peJICHHBIM 3JIEMEHTOM.
2. Hcnonp3oBaHuE MUPOTHO-UMITYJIECHOTO MOJYJISITOPA B IUCKPETHBIX CHCTEMaX.

Paznen 3. Onmumanvuvie u a0anmMueHbvle CUCHEMbL AGMOMAMUULECKO20 ynpaejieHuA

OOmme mnonokenus. OnNTUMalbHBIE CHCTEMBI. AJanTHUBHBIE CHCTEMBL. MeETOMBI
aBTOHOHCTpOﬁKH TUIIOBBIX KOHTypOB B aBTOMATUYCCKUX U aBTOMaTI/BI/IpOBaHHI)IX CUCTCMaAx.
TeMBI JeKINH:

9. OHTI/IMaJIBHI)Ie CUCTCMBI. MGTOI[I)I CHUHTE3a U pacqua OHTI/IMaHLHOﬁ CUCTCMBI.

10. AnanTuBHBIE CHCTeMBbI. METO/Ibl peaii3allii CUCTEMBI C aBTOITOACTPOUKOM.

11. Vicnonb30oBaHuE TEOPUU HEYETKUX MHOKECTB B CUCTEMAX YIPABICHUS.

12. ABTOMaTU3UPOBAHHBIE CUCTEMbI ABTOITOACTPOHKH.

TeMbl NPaKTHYECKHUX 3AHATHI:

1. Peanin3zanusi SKCIepUMEHTA U pacyeT ONTHUMAJIbHBIX IapaMeTPOB IO IKCIIEPUMEHTAILHBIM
JTAaHHBIM

2. CHHTE3 CHCTEMBI C aBTOIOACTPOUKOMN IO KPUBOH pa3roHa.

3. Cunres Hewetkoro [IM-perynstopa, aHaiau3 U CpaBHEHUE KauecTBa paboOTHI.

4. KonTpomnbHas paboTa.

Ha3zBanus ja6opaTopHbIX padoT:

1. Ucnonb3oBanue wmetona 3uriepa-Hukonbca mus aBro-HacTpoiku [IW]I-perymsropa
JIUCKPETHON CUCTEMBI.

2. VccnenoBaHue W aHANU3 pealiu3allii aJalTUBHOTO PETYIsSTOpa B IUCKPETHBIX CUCTEMAX.

Paznen 4. Yenosexo-mauunnvie unmepgeiicol 6 cucmemax ynpasnenus

[lonsiTuss —  aBTOMaTu3upoBaHHOe  pabouee  mecto (APM),  npykecTBEHHbIN
MOJIb30BaTEIbCKUM HHTEpQEiic, cpeicTBa B3aUMOJEHCTBHS 00OpPYIOBaHHUSA C OINEPATOPOM.
CpenctBa 0TOOpaXkeHUSI TPOLECCOB yrpaBieHUs. [IpuHIUOBI CO3JaHMS TUCIETUYEPCKOTO
ynpasieHust u cbopa gaHHbix (SCADA). IlpoTokonsl mepenadd JaHHBIX B CHCTEMax
yIpaBiIeHUS U UX UCTIOJIb30BAHUE B MPOEKTAX.

Tembl JeKuMi:

13. CtpykTypa coBpeMeHHBIX cucteM ympasierus. O030p m3BectHbIXx SCADA cuctem.

14. Metoabl 0TOOpakeHUs MPOLIECCOB YIPABIECHUS U TEXHOJIOTHUECKUX MPOIIECCOB.

15. IIpotokosnsl o6meHa u nepenaun nanHbix B [IJIK 1 nx ucnonb3oBanue.

16. O60061IeHNEe U cUCTEMaTU3ALUs U3YYEHHOT0 MaTepuaia.



TeMbl NpakTUYeCKUX 3aHATHIA:

1. U3yuyenue, aHain3 BOZMOXHOCTEH U CO3/1aHKE MMPOEKTa B rporpammuoil cpeae CoDeSys.
2. 3ydenue, aHaJin3 BO3MOKHOCTEH M CO3/IaHKe MPOEKTa B IporpaMMHoii cpene TraceMode.
3. Coznanue xordurypanuu SCADA mis obecrieuenust oomena nanubivu ¢ [TJIK.

4. KonTpomabHas padora.

Ha3Banus j1adopaTopHbIX padoT:
3. TlocTpoenue uenoBeko-MamIMHHOTO HHTEpdeiica 3aMkHyTOM cucTemsl B cpene CoDeSys.

4, Hcnons3oBaHHE IporpaMMHUpPyYEMbIX JIOTHYCCKHUX KOHTPOJUICPOB [JIA HMCCICIOBAaHUA

MEPCXOAHBIX IMMPOLECCOB.

TemaTuka IMMPOEKTOB:

1. Paspa6otka mporpammsl [IJIK ¢ cozmannem APM i1 cuctembl yrpaBJIeHHs TIPUBOJIOM
BEHTHJISALINH.
2. Paspabotka mporpammbl [IJIK ¢ cozmanuem APM miis CHUCTEMBI yNpaBJICHHS MPHUBOJOM

OCYHICHUA CKJIaaa.

3.

Paspabotka mporpammsel IIJIK ¢ cozmanmem APM st cuctemsl ynpaBlieHHs MPUBOAOM

TPaHCIIOPTHOU

5. Opranu3anusi CaMOCTOATEJIbHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB IPU U3YYEHUH JUCLMILIMHBI (MOIYJIs) IPEAyCMOTpEHA

B CJIEIYIOIIMX BUJaX U hopMax:

Pabora c IEKIMOHHBIM MaTEpUAIIOM, IOMCK M 0030p JHUTEPAaTyphl M AJIEKTPOHHBIX
MCTOYHHUKOB MH(MOPMALIUH 110 UHIAUBUIyaIbHO 331laHHON IpolieMe Kypca;

N3yuyenue Tem, BBIHECEHHBIX HAa CAMOCTOSATEIIbHYIO POPAOOTKY;
[Touck, aHanu3, CTPYKTYPUPOBAHUE U MPE3eHTaIsl UH(OpMALIHH;

BreimonHenne noMamHUX  3afaHdd, pacdeTHO-rpaduveckux paboT W JAOMAIIHUX
KOHTPOJILHBIX PadoT;

[ToaroToBka k 1a00paTOpPHBIM pabOTaM, K MPAKTHUYECKUM U CEMUHAPCKUM 3aHSATHSM;

HccnenoBaTenbckas pa60Ta U ydaCTu€ B HAYYHBIX CTYACHYCCKUX KOH(i)epeHI_II/I}IX,
CCMHHAapax u OJiuMIraaax;

AHanu3 Hay4HbIX MyOJMKALMM [0 3apaHee ONpeAeTIeHHON IpenoaaBaTesieM TEMeE,
BrimonHeHne KypcoBOoro npoexTa.

6. Y4yeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

6.1. YueOHO-MeTOANYECKOE 00eceueHue

1.

2.

OcHoBHas nuTeparypa:

Myzuno X. H. ABTOMaTH3UpOBaHHOE MPOSKTUPOBAHUE CPEICTB U CUCTEM YIPABJICHHS :
yaeoHoe mocobue / X. H. Mysumos, O. H. Ky3skos. — Tromens : TroM[HI'Y, 2011. — 168
c. — ISBN 978-5-9961-0501-4. — Tekct : »nekTpoHHBIH // JlaHb : 3JEKTPOHHO-
oubnuoreunas cucrema. — Cxema goctyma: https://e.lanbook.com/book/28311 (nara
obpamienus: 31.03.2019). - Pexxum poctyma: mo MOmHuCKe.

KyzsikoB O. H. IIpoekTupoBaHre CUCTEM HA MUKPOMIPOILIECCOPAX U MUKPOKOHTPOJUIEpAX :
yuebHoe mocooue / O. H. Kyzskos. — Tromens : Trom[HI'Y, 2014. — 104 c. — ISBN 978-
5-9961-0847-3. — TekcT : 2meKTpOHHBIN // JIaHb : AIeKTpOHHO-OMOIMOTEYHAs CHCTEMA. —



https://e.lanbook.com/book/28311

Cxema pnocryma: https://e.lanbook.com/book/64535 (nara oOpamenus: 31.03.2019). -
Pexxum noctymna: mo moAmucke.

3. HmanoBa E. B. MHTerpupoBaHHbIE CHCTEMBI NMPOEKTUPOBAHHS U YIpaBICHUS : ydeOHOE
nocobue [DnexkrponHsni pecypc| / E. B. MBanoBa; HamumoHanbHBIH HCCIIeIOBATEIBCKUM
Tomckuit nonurexuuueckuii yHusepcuter (TIIY), DOneprernueckuit mncturyr (OQHUH),
Kadenpa aBromatuzamuu terodnepreTudeckux mnporeccoB (ATII). — 1 xommbroTepHbIit
¢aiin (pdf; 3.0 MB). — Tomck: U3a-Bo TIIY, 2012. — 3arnaBue ¢ TUTYJIBHOTO SKpaHa. —
Cxema gocryma: http://www.lib.tpu.ru/fulltext2/m/2013/m094.pdf

JlononHuTENbHAS TUTEpATypa:

1. KOpuenko A. B. WHremiekryalbHbIE CpeICTBA U3MEpPEeHUs : ydeOHoe mocobue
[OnexkTponnbiii  pecypc] / A. B. IOpuenko, A. B. Oxop3una; HanwonansHbIN
uccinenoarenbckuii  Tomckuil  nonutexHudeckuil  yHusepcurer  (TIIY)., — 1

kommbloTepHblid ¢ain (pdf; 7.4 MB). — Tomck: M3a-o TIIY, 2014. — 3arnaBue c
TUTYJIBHOTO 9KpaHa. — Cxema gocrtyna: http://www.lib.tpu.ru/fulltext2/m/2015/m162.pdf

2. MesenueB A. A. Texnuueckoe U ImporpaMMHOe oOOecrieueHue J1abopaTOPHOro KOMILIEKCa
«Opranmzanust mynbToB yrpasieHuss coBpemeHHbIXx ACY TII» : ydeOHoe mocobue
[Dnexktponnblii pecypc] / A. A. MesenneB, B. M. IlaBnos, K. W. Bbaiictpykos;
Hanmonaneueiil uccnenoBarensckuii Tomckuid nonutexuunueckuit yuusepcurer (TITY). —
1 xommbroTepHblil daitn (pdf; 7.5 MB). — Tomck: HUzn-so TIIY, 2011. — 3arnaBue c
TUTYJIBHOTO 9KpaHa. — Cxema noctyma: http://www.lib.tpu.ru/fulltext2/m/2010/m213.pdf

3. IlpsBuenko T. A. ABTOMaTH3MpOBaHHbIE HH(POPMAIIMOHHO-YIIPABIAIONINE CHUCTEMBI C
npumeHeaneM SCADA-cucremsl TRACE MODE : yue6noe moco6ue / T. A. IlbsiBUeHKO.
— Camnkr-IlerepOypr : Jlanp, 2015. — 336 ¢. — ISBN 978-5-8114-1885-5. — Tekcr :

NMEeKTpOHHBIA // JlaHb : dNeKTpoHHO-OMOMMoTe4yHass cucrema. — C(Cxema jgocTyma:
https://e.lanbook.com/book/67468 (mara obparuenus: 31.03.2019). - Pesxum moctyma: 1o
ITOJITIMCKE.

4. 3axapeBuu I0. C. KondurypupoBanue u NOpOrpaMMHPOBAHHE MHUKPOIPOIECCOPHBIX
KOHTposutepoB : [yuebnoe nocodue] / FO. C. 3axapesuu, O. M. Pynenko, I1. A. Ctpmxkak;
HanmonaneHslii uccienoBatenbekuit Tomckuii nonutexunueckuit ynusepcutet (TITY). —
Tomck: AnKowm, 2017. — 106 c.: nir..

5. 3axapesnu lO. C. KondurypupoBanue u NIpOrpaMMHpPOBAHUE MHKPOIPOLIECCOPHBIX
KOHTpOJIJIEpOB : ydueOHoe mocobue [Dnextponnsiii pecypc] / FO. C. 3axapeBuu, O. M.
Pynenko, II. A. Crpmxak; HanuoHansHblli — uccienoBarenbCKuii  ToOMCKH
MOJIMTEXHUYECKU yHUBepcuTeT. — | kommbroTepHbiit ¢aiin (pdf; 3.46 MB). — Tomck:
W3n-so "AnKom", 2017. — 3armaBue c¢ TuUTylbHOro 5KpaHa. — (Cxema ngocTyna:
http://www.lib.tpu.ru/fulltext2/m/2017/m075.pdf

6.2. UndgopMannoHHOEe U NPOrPaMMHOe O0ecredeHue

HpO(I)eCCI/IOHaJ'IBHBIe 0asbl JaHHBbIX U I/IH(I)OpMaHI/IOHHO-CHpaBOHHLIe CUCTCMbI NOCTYITHBI 110
cepuike: https:/www.lib.tpu.ru/html/irs-and-pdb

Jlunien3noHHOE TIporpaMMHOe obecrieuenure (B cooTBeTcTBuM ¢ [lepeuneM JIMIEH3MOHHOTO
nporpaMMHoro odecneyenuss TIIY):
1. Google Chrome
2. Adobe Acrobat Reader DC
3. Microsoft Office 2013 Standard Russian Academic;
4. MathWorks MATLAB Full Suite R2017b (ycraHoBieHo vap.tpu.ru)


https://e.lanbook.com/book/64535
http://www.lib.tpu.ru/fulltext2/m/2013/m094.pdf
http://catalog.lib.tpu.ru/ec/simple/document/RU/TPU/book/321716
http://www.lib.tpu.ru/fulltext2/m/2015/m162.pdf
http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/204698
http://www.lib.tpu.ru/fulltext2/m/2010/m213.pdf
https://e.lanbook.com/book/67468
http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/363089
http://www.lib.tpu.ru/fulltext2/m/2017/m075.pdf

7. OcoOble TpeOOBAHMS K MAaTEPUAIbHO-TEXHUYECKOMY 00ecTeYeHU 0 U CIIUTIIUHbI
B ydeOHOM mporecce HCMONB3YyeTCsS cleayromee TaboparopHoe 00OpyIOBaHHE

MPAKTUYECKHX U JTJAOOPATOPHBIX 3aHATHI:

Ne

HaumeHoBaHme cienuaJ bHbIX
noMeleHnii

HanmenoBanue 060py10BaHus

y9e0HBIX 3aHITHI BCEX THUIIOB,
KYpPCOBOTO MPOEKTUPOBAHUSI,
KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHOU
aTrectauuu (yueOHas
naboparopusi)

634034, ToMckas 00J1acTh, T.

Tomck, YcoBa ynuua, 7
253

1. | Aynuropus ais OpoBeIEHUS KomrutekT 06opymoBaHus 17151 POBEIESHUS 3aHATHIA:
y9e0HBIX 3aHITHI BCEX THUIIOB,
KypCOBOT'O MIPOEKTUPOBAHNA, Jocka aynuTopHas HacTeHHas - 1 1IT.;
KOHCYJIbTAIIAN, TEKYIIETO KomrmutexT yae6HOM Mebenn Ha 44 TOCaTOYHBIX MECT
KOHTPOJIS ¥ TIPOMEXYTOUHOM
aTTecTalluu Kommbrotep - 1 mT.;
[Ipoekrop - 1 wt.;
634034, Tomckas 00J1acTh, T.
Tomck, YcoBa ynuua, 7
326
2. | Ayouropus Ui MpoBeIeHUS KomrutekT o6opymoBaHus 1715l MPOBEIESHUS 3aHATHIA:

KommutekT yae6HOM Mebenn Ha 12 mocaio9HbIX MECT;
Tym6a nmoakathas - 1 wt.;Ctos J1abopaTopHbI - 3 1IT.;
Kommetorep - 6 mir.

Crenp 6a3oBberii CII/-5 - 1 mt.;

Crenp "Dnextpuueckuii mpusog I111-C-K" - 1 mr.;

Crenn "DJIeKTPOMOHTaX M Hanaaka mkados ynpasmenus" - 1

IIT.;
Crenp 0a3oBbeiii CAJI-1 - 1 mT.;

Y4eOHo-1a00paTOpHBIN CTeH T "DIeKTpUuYeCKuil nmpueoa” - 4

IT.;
DneKTpudecKuil MPUBO/I (CTEHIOBOE UCITOTHEHHE,
KoMIbtoTepesupoBanus Bepcust) OI11-C-K - 1 mr.;
Crenp 6a3oBbiii CAIIT-1 - 1 wiT.;

Creng 0a3oBeiii CMBC-1 - 1 mT.;

Crenp 6a3oBbiii CAIIT-2 - 1 mir

Pabouass mporpamma coctaBneHa Ha ocHoBe OOIIel XapaKTepUCTHKH 00pa3oBaTeIbHON
niporpammsl «I [poMBIIITIEHHAST YIEKTPOTEXHUKA M aBTOMATHU3AIMS» TI0 CIICIUATH3AIIN «NEKTPOIPUBOJL
1 aBToMarvkay» HampanieHus 13.03.02 DnexrtposHepreTuka u ekTporexnuka (mpueM 2019 T., ouHas
thopma)

PazpaboTtunk(n):

JI0mKHOCTD DdUO

npodeccop 023 A.A. lllnnmun

IMporpaMma ofoOpeHa Ha 3acelaHMH OTHCNCHHS SEKTPOSHEPreTHKH H drekTporexHuku WIIID
(mpotokon ot 27.06.2019 r. Ne 6).

WU.o. 3aBenytomero kadeapoi -
PYKOBOJAMTENSl  OTACJICHUS Ha

npasax Kadeapsr 023 A

K.T.H, IOIEHT _—

/ A.C. UBamyTeHko /




JIueT u3MeHeHMH padoueil NporpaMMbl JUCHUILJIMHBI .

YueoHblii rox

Copepixanue /Mu3MeHeHHe

OO0cy:K1eHo Ha 3aceJaHNH

0323 U (mpoToko.r)

2020/2021 1. OGHOBIIEHO MPOrPaMMHOE OOECIICUCHUE ot 25.06.2020 r.
yueOHbII 2. O6HOBIIEH cOCTaB MPOQeCcCHOHATBHBIX 0a3 TaHHBIX U Ne 6
roj UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM

3. OOHOBJICHO COJIEPKAHHUE JUCITUTUINHBI

4. OGHOBIICH CIIUCOK JTUTEPATYPHI
2021/2022 1. OOHOBNIEHO MPOrPaMMHOE 0OecIIeueHNE or 11.05.2021 .
y4eOHBII 2. O6HOBIIEH cOCTaB MPOQeCcCHOHATBHBIX 0a3 TaHHBIX U Ne 6/1
roj UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM

3. OOGHOBIIEHO CO/Iep)KAHUE JUCIIUILTAHBI

4. OOHOBJIICH CITHCOK JIUTEPATYPHI
2022/2023 1. OGHOBIIEHO MTPOrpaMMHOE OOecTIeueHNE ot 29.06.2022 .
y4eOHBII 2. OOHOBJIEH COCTaB MPOPECCUOHATBHBIX 0a3 TaHHBIX U Ne 6
roj WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM

3. OGHOBIIEHO COZIEepKAHNE TUCIIUTUINHBI
4. OGHOBIIEH CIIMCOK JIUTEPATYypPHI




