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1. llesu u 3212494 AU CIUILIHHBI

Lenb u3ydeHust TUCHUILUIUHBL: TPUOOPETEHNE TEOPETUUECKUX U MPAKTUYECKUX 3HAHUI B
oOnactu pa3paboTku, BHEAPEHUs U 3(PPEKTUBHOTO UCTIOIB30BAHMS HHTETPUPOBAHHBIX
CHCTEM MPOCKTUPOBAHUSA U yTIPABICHUS. 3a/1a4ui U3y4eHHUs JUCIUILTUHBL (hopMUpOBaHUE
3HaHWUU IO OCHOBAM, MIPUHIIMIIAM U METO/IaM MOCTPOEHUS CHCTEM yTPABICHHUS
aBTOMATHU3MPOBAHHBIX U ABTOMAaTHYECKHUX MPOU3BOJICTB C TIOMOIIIbIO HHTETPUPOBAHHBIX
CUCTEM MPOCKTUPOBAHUS U yIIPABICHHSI.

Kparkoe cogepkaHue TUCHMIIIMHBI

OcHOBHBIC IOHATHS, (PYHKIIMH, COCTAB U CTPYKTYpa HHTETPUPOBAHHBIX CHCTEM
POEKTUPOBAHUS U yIpaBieHus. CUCTEMBI JUCTIETYEPCKOTO YIIPaBIEHUS U cOOpa JaHHBIX
(SCADA-cucrembl) (OCHOBHbIE TTOHATHS, QYHKIIUU U TEXHUYECKUE XapaKTEPUCTUKN).
Mexann3mbl B3anmoaeicteuss SCADA-cuctem ¢ BHEITHUMU yCTPONCTBaAMU
(nuHamuyeckuit oomen ganubiMu (DDE), cBsi3biBanne u BHeapeHue 00bekToB (OLE),
OLE nns ynpasnenus nporeccamu (OPC), co6ctBennbie npotokoibl SCADA-cuctem).
Bcerpoennsie s3b1ku iporpamMmmupoBanusi. IHTerpupoBaHHbIe CpelicTBa pa3padoTKu
IPOrPaMMHOTO 00ECTICUCHHUS JIJIsi aBTOMAaTU3UPOBAHHBIX CUCTEM C IPUMEHEHHEM
IPOMBIIIIEHHBIX KOHTPOJUIEpOB. OCHOBBI TPOCKTUPOBAHUS C TPUMEHEHUEM
WHTETPUPOBAHHBIX CUCTEM. B mporiecce u3ydeHus TUCIUTIINHBI CTYEHTHI BHITTOHSIOT 8
1a00paTOpHBIX pabOT M KypCOBYIO paboTy. Bua mpomexyTo4uHO# arTecTanuy - SK3aMeH.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHbIE aHAIUTUYECKHE U YUCIICHHbIE
METOJIBI CO3/IaHMSI MAaTEMaTHYECKUX MOJIeIICH
MallluH, IPUBOJIOB, 00OPYIOBAHUS, CUCTEM,
TEXHOJOIMUYECKUX ITPOLIECCOB.
Ymeet: [IpuMeHATh aHATUTUYECKHE U YUCIICHHbIE
OIIK-5 CnocobeH pa3zpabaThiBaTh aHAIUTUYECKUE M |METOAblI B MHTETPUPOBAHHBIX CHCTEMAX
YHCJICHHbIE METO/IbI IIPU CO3/IaHUH MaTeMaTUYeCKUX |IPOSKTUPOBAHUS MIPU CO3AHUN MAaTEMAaTUUECKUX
MoJieiei MalluH, MPUBOAOB, 000pyIOBaHUS, MoJiesIel MallliH, IPUBOIOB, 000PY/I0BaHUS,
CHCTEM, TEXHOJIOTHUYECKHX MPOLIECCOB CHCTEM, TEXHOJIOTUYECKHX IIPOLIECCOB.
MMeet npakTryecKuil onbIT: MaTteMaTniecKoro
MOZETUPOBAHUS MAIlIUH, IPUBOJOB, 00OPYIOBAHUS,
CHCTEM, TEXHOJIOTUYECKHX ITPOLIECCOB €
UCIIO0JIb30BaHUEM aHATUTUUECKUX U YUCIIEHHBIX
METOJIOB.

3naer: OcHOBHbIE INI00ANIbHBIE HH(DOPMALIMOHHbBIE
pecypchl B 001aCTH UHTETPUPOBAHHBIX CUCTEM
[IPOEKTUPOBAHUS U YIIPABJICHUS TEXHOJIOTUYECKUMHU
[IPOLIECCAMH.

YMmeerT: [IpuMeHATh cOBpeMeHHbIe HH()OPMALlMOHHO-
KOMMYHHKAIL[MOHHbIE TEXHOJIOTUH IIPU
OCYLICCTBICHUN HAay4YHO-UCCIIEN0BATEIIbCKOU
NeSITETIbHOCTH B 00J1aCTH MHTETPUPOBAHHBIX CUCTEM
[IPOEKTUPOBAHUS U YIIPABJICHUS TEXHOJIOTUYECKUMHU
IPOLIECCAMH.

OIIK-6 CniocobeH ocymecTBIATh HAyYHO-
HCCIIEZIOBATENIBCKYIO AEATEIBHOCTD, HCIIOIb3YS
COBpEMeHHbIE MH()OPMALIMOHHO-
KOMMYHHKAI[HOHHBIE TEXHOJIOTHH, ITI00aJIbHbIC
MH(POPMALIMOHHBIE PECYPCHI




MMeet npakTuueckuil onbIT: OCyIECTBIECHUS
Hay4YHO-HMCCIIEA0BATEIbCKON NEATEIBHOCTH B
00J1aCTH UHTETPUPOBAHHBIX CUCTEM
IIPOEKTUPOBAHNUS U YIIPABJICHUS TEXHOJIOTNYECKUMHU

TPOLIECCAMU.

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

1.0.06 ABTOMaTH3MpOBaHHBIE THIPABINYECKUE U
THEBMaTHYECKUE CUCTEMBI

He npenycMmorpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.06 ABTOMaTU3MpOBaHHBIE THIPABINYECKUE U
THEBMAaTUYECKUE CUCTEMBI

3naeT: OCHOBBI (PU3UKO-MATEMATHUECKOTO
onucaHus padoThbl TUAPO- U THEBMOIIPUBO/IOB,
OCHOBHBIE PACYETHBIE 3aBUCUMOCTH, UCIIOJIb3yEMbIE
1P IPOCKTUPOBAHUH T'MIPO- ¥ THEBMOIIPUBOIOB.
YmeeT: BoIMOnHATE pacueTHO-rpaduyeckue
POEKTHI THAPO- ¥ THEBMOIIPUBOJIA, paOOTAIOLINX B
YCTaHOBUBILIUXCS pexuMax. Mmeer nmpakruyeckuit
onbIT: IIpoexTupoBanus TuapO- U MHEBMONIPUBO/A,
paboTaOUINX B YCTAHOBUBIINXCS PEKUMAX.

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 6 3.€., 216 4., 78,5 4. KOHTaKTHOM

paboThl
Pacnipenenenue no cemectpam
N Bcero B Jacax
Bun yueonoi padoret 4acoB Howmep cemectpa
3

OO6miast Tpy10EMKOCTh AUCIIUTUIMHBI 216 216

AyOoumopHhvie 3auamusi: 64 64
Jlexuunu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUJIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabopartopHsbie padoTs! (JIP) 16 16

Camocmosmenvnas paboma (CPC) 137,5 137,5
[ToaroroBka K 3K3aMeHy 18 18
Brinonnenne kypcoBoit paboTbl 39,5 39.5
[ToaroroBka OTYETOB IO JIAOOPATOPHBIM padboTaM 80 80

KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 14,5 14,5

Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH




5. Conep:kaHue IMCUUIIMHBI

O0beM ayaTUTOPHBIX 3aHATHI
pasjfena HanmenoBanue pa3nenoB IUCHUIUIHHBL 10 BUJIaM B yacax
Bcero J | 113 | JIP

[ [pMeHEHNE NHTETPUPOBAaHHBIX CUCTEM IIPOEKTUPOBAHUS U

1  |ynpaBieHHs B cUCTEMax aBTOMaTH3allMU TEXHOJIOTUUYECKUX 20 12| 4 4
IPOLIECCOB

) Pa3zpaOoTka cucTeM BU3yaau3alluy U SJIEMEHTOB YEJI0BEKO- 14 4 6 4
MaIIMHHOTO HHTepdeiica

3 [IporpaMMHBIE U annapaTHbIE CPEACTBA pEaTU3aLUU HEIPEPHIBHBIX 18 10l 4 4
CHUCTEM PEryJINpPOBaHUA

4 HacTtpoiika HelpepbIBHBIX CUCTEM PETYJIUPOBAHMS B 12 6 ) 4
WHTETPUPOBAHHBIX CUCTEMAX NPOCKTUPOBAHMS U YIIPABICHUS

5.1. Jleknun

Kon-
No No
HaumenoBanue wim KpaTtkoe CoAep:KaHue JIEKIITMOHHOTO 3aHITHUS BO
NeKIUupazaea
4acoB
1 1 00630p CyILIECTBYIOINUX UHTETPUPOBAHHBIX CUCTEM MPOESKTUPOBAHUS U )
yrpaBieHUs. BUIbI 1 OCHOBHBIC XapaKTEPUCTUKH (TIpOOIEeMHAs JISKIIHS).
) 1 HuTerpupoBanHas cpefa npoektupoBanus u ynpasieHus TIA Portal (Siemens). )
Bepcun, 0CHOBHBIE XapaKTEPUCTUKH U MPEUMYIIIECTBA.
3 1 JlucKpeTHbIE CUCTEMBI ABTOMATH3ALIUU TEXHOJOTUYECKHUX Mpo1ieccoB. OCHOBHBIC )
3aJiauu, 3Tarbl pa3paboTKU U BapuaHTHI peann3anuu (IpodiaeMHast TeKIus).
4 1 [IpoekTupoBaHue JUCKPETHBIX CUCTEM aBTOMATU3allMK HA OCHOBE aHaJlu3a )
BPEMEHHBIX JIMarpamm (ILUKJIOorpaMM) Iporecca.
5 1 Peanuzanys MUKIOrpaMM TEXHOJIOTHUYECKOTO Mpoliecca Ha 0a30BbBIX S3bIKAX )
nporpammupoBanus B cpene TIA Portal.
6 1 MeTobpl OTJIAIKH U TUATHOCTUKU PEJICHHBIX YIPABISIOMIUX IPOTPAMM B )

MHTErPUPOBAHHOMN cpejie mpoeKkTupoBanus u ynpasienus TIA Portal.

Pa3pa0oTka cucTeM BU3yalIM3allUU U JJIEMEHTOB Y€I0BEKO-MAIIMHHOTO
7 2 |uaTepdeiica Ha 6aze HMI-maneneii B B HHTETpUPOBAHHON Cpe/ie MPOSKTHPOBaHUS | 2
u yrpasinenus TIA Portal.

OCHOBHBIE DJIEMEHTBI CUCTEM BU3YyaJIM3allMU U YEIIOBEKO-MaIMHHOTO UHTEpdeiica
8 2 |na 6a3ze HMI-nanerneii B B UHTETpUPOBAHHOMN Cpe/ie MPOSKTHUPOBAHUS U 2
yrpasineHus TIA Portal. Auumanus, peakius Ha cOObITHS, 00pabOTKa OITHOOK.

Pa3paboTka cucTeM peryiupoBaHusi B UHTETPUPOBAHHON Cpe/ie MPOEKTUPOBAHUS U

o 3 ynpasienust TIA Portal (Siemens) (mpo0iemHuas nexuus). 2

10 3 00630p 6ubnHoTEKH Technqlogy B UHTETPUPOBAHHON Cpeie TPOESKTUPOBAHUS U )
ynpasneHust TIA Portal (Siemens).

1 3 Bunbl peryastopos, peainsyembIX B WHTETPUPOBAHHOM CpeJie TPOCSKTUPOBAHUS U )
yopasneHus TIA Portal (Siemens).

12 3 CucTeMHBIN (byHKHI/EOHanLHLIﬁ omox I[TN/I-perymsaropa CONT C. OcHOBHBIE )
napamMeTphbl, HACTPOIKA U MPUHIIUI UCTIOIb30BaHHUS.

13 3 DyHKIHOHATBHBIE MoAyH Siemens FM-355 nns anmapataoit peanuzanuu [T ]1- 2
pEryIupOBaHUsl.

14 4 TeopeTndeckue u SKCIIEPUMEHTAIBHBIC METO/IBI HACTPOUKH PETYJISITOPOB B )
CHUCTEMax 3aMKHYTOI'O PETYJIUPOBAHUS

15 4 |[IpyHIMIIBI TOCTPOCHHS CAMOHACTPAUBAIOIINXCS U aANITUBHBIX PETYISTOPOB 2

16 4  |CamonactpauBaronimecs 11N /[-perynstopbl B MHHTErpUPOBAHHOM Cpelie 2




npoekTrpoBanus u ynpasienus TIA Portal. bubnnorexa Compact PID ans
koHTpoutiepoB S7-1200, S7-1500.

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne Ne Koa-
HaumeHoBaHue nim kpaTkoe coJep)KaHue MPAKTUIECKOTO 3aHATHS, CEMHUHApa BO
3aHATHUsA[pa3Iesa
4acoB

1 1 Pa3paborka mpoekra apromatu3auu B TIA Portal Ha 6a3e muKIIorpaMMeI )
TEXHOJIOTHUYECKOTO Tpoliecca.

AHaM3 TEXHOJIOTHYECKOro mporecca u3 cueHapus Pick&Place (Basic),

2 1 |mocTaHOBKa 3a/1a4y aBTOMATH3AINH, pa3paboTKa [UKJIOTPAMMBI 2
TEXHOJIOTHYECKOTO TpoIiecca.

3 5 OcHoBHbIe 2neMeHThI manenu Toolbox. Basic objects, Elements, Controls, )
Graphics.

4 ’ [TpuBsizka 06wexToB k Taram [1JIK. CBoiictBa 0o0bekTa (Properties), coObIThs )
(Events) u anumanus (Animations).

5 ) Buibl anumanuu o0sektoB. [Ipencrasnenne (Appearance), BUIUMOCTh )
(Visibility), nBmwxkenue (Movement).

6 3 [Ipumep peanm3aiuy 3aMKHYTOTO KOHTYpa PETYJIUPOBAHUS C pelIeHHBIM )
PETyJISITOPOM U IPOTPaMMHO peasn3yeMbiM 00bekToM ynpasienus B TIA Portal
Vcnonp30BaHue cucTeMHOTo (pyHKIIMOHaNbpHOTO Onoka [T ]/[-perynstopa

7 3 |CONT_C u3 6ubmuorexu PID Control. CtpykTypa, 3a7jaH1e napameTpos, 2
HaCTpOMKa.

Hactpoiika [T I-perynsatopa CONT _C c nomorisio anementa Commisioning.
8 4 [[lomydenue KpuBOM pasroHa. MamMeHeHre mapaMeTpoB PEryssTopa B PEKIME 2
OHJIAIH.
5.3. JIaboparopHbie padoThI
Ne Ne Koz-
HaumeHnoBaHMe Win KpaTKoe CoAep:KaHue 1a0opaTopHOi pabOThI BO
3aHATHA[pa3IeNa]
4acoB
JlaGopatopHas pabota Nel. 3HAaKOMCTBO ¢ TPOTrPAMMON CUMYJISIIIH

1 1 [rexnonmornuyeckux npoueccos Factory 0. Co3nanue TexHonmorndyeckoro npomecca| 2
C TTIOMOIIIBIO0 OMOTMOTEKH KOMITOHCHTOB.

) 1 JlaGoparopHas pabora Ne2. PazpaboTka 1 0Ti1aKa MporpamMmbl yIpaBiIeHUs )
cueHapueM Pick&Place (Basic) Factory 1O B cpene TIA Portal.

JlaGopatopnas pabota Ne3. Co3manue npoekra B TIA Portal c HMI nanensto,

3 2 |busmueckoe u noruveckoe coenuHenue manenu ¢ [1JIK. OCHOBHBIE 371€MEHTHI 2
HMI.

JlaGopatopHas padota Ned4. Pa3zpaboTka cucTeMbl BU3yaTU3alluy JIsl CIICHAPHS

4 2 |Pick&Place (Basic) Factory 10. [IpuHIIUIBI UMUTAIINH TBUKCHHUS] KOHBEHEPOB, 2
POJIBTAHTOB, MAHUITYJIAITOPOB U JPYTHX TEXHOJOTUYECKUX OOBEKTOB.

JlaGopatopHas pabota NeS. Peanuzaruu KoOHTypa peryiupoBaHus YPOBHS

5 3 PKHIKOCTH B 0ake C peleHBIM U TPEXIIO3UIIMOHHBIM PerysaTopaMu Ha 6ase 2
BUpTyanbHOro o0bekTa ynpasieHus Level Control B Factory 10.

JlaGopatopHas pabota Ne6. Peanuzaruu KOHTypa peryiupoBaHus YPOBHS

6 3 pxunkocTH B 0ake ¢ HempepbIiBHBIM [IM-perynstopoM Ha 0a3e BUPTYaIbHOTO 2
oObekTa ynpasnenus: Level Control B Factory 10.

JlaGopatopHas pabota Ne7. Peanuzaiuu KOHTypa peryiupoBaHus YPOBHs
7 4  pxuakoctu B 6ake ¢ peryiastopom CONT C Ha 0aze BUPTyaIbHOTO 0ObEKTa 2

ynpasinenusi Level Control B Factory 10.




2 4 JlabopartopHas pabora Ne8. CamoHacTpauBaronIrecs 1 aJaiTUBHBIC PETYISTOPHI B )
TIA Portal. Metonp! aBToHacTpoiiku. [Iporenypa aBTOHACTPOMKH.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kou-

IMomsun CPC

pas3zenos, mas, CTpaHull) / ccbuika Ha  [CemecTp| BO

pecypc 4acoB

IloaroToBka K 2K3 aMCHY

OcHoBHas nevarHas jqureparypa: [1] c. 212-
580, [2] c. 12-180; nonosHUTENBHAS
nevyatHas nureparypa: [1] c. 152-420, [2] c.
55-126; MmeToguuyecKue MoCcoOus s
CaMOCTOSITeNIbHOU paboThl: [1] c. 1-42;
OTEUECTBEHHbIE U 3apyOexHbIE )KypPHAIIbI 110
TMUCIUIUTAHE, UMEIOIINEeCs B OMOIHOTEKe
[1], [2] ; mpodeccronambHbIe 6a3bI TAaHHBIX
1 MTHPOPMAIIMOHHBIC CITPABOYHBIE CHCTEMBI
[1]; mporpammHOe obecnieuenwue [1], [2].

BolnonHeHNe KypcoBoil paOoThI

OcHoBHas nevarHas iqureparypa: [1] c. 212-
580, [2] c. 12-180; nononHUTENBHAS
nevyatHas mureparypa: [1] c. 152-420, [2] c.
55-126; MeTogUYECKHUE TTOCOOUS I
CaMOCTOSITeIbHON paboThl: [1] c. 1-42;
nporpaMMHoe obecnieuenue [1], [2].

3 39,5

[ToaroToBKa OTYETOB MO 1A0OPATOPHBIM
pabotam

OcHoBHas nevarHas jqureparypa: [1] c. 212-
580, [2] c. 12-180; monmomHUTETBHAS
nevyatHas nureparypa: [1] c. 152-420, [2] c.
55-126; MeToaUYECKHUE TOCOOHS TS
CaMOCTOSITENbHOM paboTs: [1] c. 1-42;
nporpamMmmHoe obecneuenue [1], [2].

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTreCcralmmn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CHCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoisHOTO | Bec [Topsimox HauncaeHUs1 6aTOB
KM|mectp| koHTpoOms NS Oamn eTcs B
pomp A
JlaGopatopnas paboter Nel (KonTposns
pasnena 1)
ammrra JlaGopaTtopHast paboTa BBITIOTHACTCS
. . naauBuaAyanbHo Ha [1K ¢ ycTaHOBIECHHBIM
Texyumii | mabopaTopHOn
1 3 0,125 5 |cneuuanu3upoBaHHBIM MPOTrPAMMHBIM PK3aMeH

KOHTPOJIb pabotsr Nel
(pazmen 1)

obecrneduenreM. [locre BHIMONHEHNUS TIO
nmabopaTopHOit paboThl 0hoOpMIIIETCS B
HIIeKTPOHHOM BHJIE. OhOpMIIEHHBIN OTYET
C/IaeTCsl MPETIOIaBaTelII0 Ha MPOBEPKY B




3apaHee yCTaHOBJICHHBIN CpoK. IIpu
[MpOBEPKE MPEroaBaTesb OlIEHUBAET
Ka4eCcTBO OOPMIICHUS, IPABUIBLHOCTD U
[MOJTHOTY BBITIOJIHEHUS 3a/1anuil. J{anee
[TPOBOJIUTCS 3aIlIUTa OTYETa CTYIEHTOM B
dbopmare "Bompoc-oTBeT" (3amaroTcs 3
Bonpoca). OOmIuii 6at mpu OIeHKe
CKJIa/IBIBAETCS U3 CIETYIOMINX
[MOKa3aTeNIel: - BCE 3aJaHUSI BHITIOTHEHBI
0e301no0uHo — 1 0ayI; - OTUET
0(OpMIIEH B COOTBETCTBUU C
TpeOoBaHUAMHU — 1 OauT - MpaBUIIBHBIN
OTBET Ha KaXJIbIil U3 3-X BOIPOCOB — 110 1
0aJiTy; YaCTUYHO MPAaBWJIbHBIN OTBET Ha
Ka)KbIi BOTPOC cooTBeTcTBYyeT 0,5
OajtaM; HETPAaBWJIBHBIN OTBET HA KaXKIbIH
BOIpOC cooTBeTCTBYET 0 6AIIOB.

Texymmii
KOHTPOJIb

3amura
nabopaTropHoH
paboThr No2
(pazmen 1)

0,125

JlaGoparopHas pabotsr Ne2 (KoHTpons
paznena 1)

JlaGoparopHasi paboTa BBIMOJIHAETCS
nHauBUayanbHO Ha [1K ¢ ycTraHOBIE€HHBIM
CTHELMATU3UPOBAHHBIM POTrPAMMHBIM
oOecrnieueHueM. [locrne BeinonHeHus o
nmabopaTtopHOii paboTel opopmIsieTcs B
HIIeKTPOHHOM BHAe. OGOpMIIEHHBIN OTYET
C/1aeTCsl MPEernoiaBaTeso Ha MPOBEPKY B
3apaHee yCTaHOBJIEHHBIN CpoK. [Tpu
[IPOBEPKE MPEnoaaBaTeslb OLEHUBAET
KauecTBO OOPMIICHHS, TIPAaBUIIBHOCTD U
[OJTHOTY BBINIOJIHEHUS 3aaHuil. [lanee
MIPOBOAMTCS 3aIlITa OTYETA CTYACHTOM B
¢dopmare "Bompoc-oTBeT" (3a7ar0TCs 3
Borpoca). OOmuii 6aut mpu OleHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
MoKa3areyei: - Bce 3aJ[aHNs BHITOTHEHBI
0e30mnO0ouHo — 1 0am; - oT4eT
0¢OpMIIEH B COOTBETCTBUH C
TpeGoBaHUAMU — 1 OaT - MPaBUIBHBIH
OTBET Ha KaXIblil U3 3-X BONPOCOB — 1O 1
0asuty; YaCTUYHO MPABUIIbHBIN OTBET HA
KaKJIbI Bompoc cootBeTcTByeT 0,5
0asutaM; HepaBWIBHBIA OTBET Ha KaXkIbIH
BOIpoc cooTBeTCTBYET 0 6AIOB.

OK3aMCH

Texyuuit
KOHTPOJIb

3amura
nabopaTopHOi
paboTsr Ne3

(pazmen 2)

0,125

JlaGopatopnas pabota Ne3 (Kontposnb
paszena 2)

JlaGopaTtopHast paboTa BBITIOTHAETCS
nuauBuayanbHo Ha [1K ¢ ycTaHOBIEeHHBIM
CIICIHUAINU3UPOBAHHBIM IIPOTPAMMHBIM
obecniedenueM. [locie BeIOTHEHUS IO
nmabopaTopHOi paboThl 0opMIIIETCS B
HIIeKTPOHHOM BHAe. ODOpPMIICHHBIHN OTYET
C/IaeTCsl TMPETIOIaBaTelo Ha POBEPKY B
3apaHee YCTaHOBIIEHHBIH cpok. [Tpu
MPOBEPKE NPENoAaBaTelb OLEHHBACT
KauecTBO OOPMIICHUS, TPABUIBLHOCTD U

[TOJIHOTY BBINIOJIHEHMS 3aaHui. Jlasiee

OK3aMCH|




[IPOBOJIUTCS 3alIUTa OTYETA CTYIEHTOM B
dbopmare "Bompoc-oTBeT" (3amar0TCs 3
Bonpoca). OOmIuii 0at mpu OIeHKe
CKJIaJIBIBACTCS M3 CIICYFOIINX
[MOKa3aTeNIel: - BCE 3aaHUSI BHITIOTHEHBI
0e301no0uHo — 1 0ayI; - OTUET
0(OpMIICH B COOTBETCTBUH C
TpeOoBaHUAMHU — 1 OauT - MpaBUIIBHBIN
OTBET Ha KaKJIbIil U3 3-X BOIPOCOB — 110 1
0aJuTy; YaCTHYHO TIPABUIIBHBIA OTBET HA
Ka)KbIi BOTIpOC cooTBeTcTByeT 0,5
OayiaM; HETPABWIIBHBINA OTBET HA KaXKIbIH
BOIPOC cooTBeTCTBYET 0 6AIIIOB.

Texkymmii
KOHTPOJIb

3amura
nabopaTropHoOH
paboThbr Ned
(paznen 2)

0,125

JlaGoparopHas pabota Ne4 (Kontposns
pasnena 2)

JlaGoparopHasi paboTa BBINOJIHAETCS
nHauBUayanbHO Ha [1K ¢ ycraHOBIE€HHBIM
CHELMATU3UPOBAHHBIM POTrPAMMHBIM
oOecrneuenreM. [locrne BrinonHeHus o
nmabopaTtopHOii paboTel opopmIsieTcs B
PIIeKTPOHHOM BHAe. OGOpMIIEHHBIN OTYET
C/1aeTCs MPEernoiaBaTeso Ha MPOBEPKY B
3apaHee yCTaHOBJIEHHBIN CpoK. [Tpu
[IPOBEPKE MPEnoaaBaTeslb OLEHUBAET
KauecTBO O(OPMIICHHS, TIPAaBUIIEHOCTD U
[OJTHOTY BBINIOJIHEHUS 3aaHuil. [lanee
MPOBOAMTCS 3aIITA OTYETA CTYACHTOM B
¢dopmare "Bompoc-oTBeT" (3a7ar0TCS 3
Borpoca). OOmuii 6auT mpy OleHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
MoKa3aresei: - Bce 3aJ[aHus BHITOTHEHBI
0e30mnoouHo — 1 0am; - oT4eT
0¢OpMIIEH B COOTBETCTBUH C
TpeGoBaHUSAMH — 1 Oa - MPaBUIBHBIH
OTBET Ha KaXIblil U3 3-X BONPOCOB — 1O 1
0asuty; YaCTUYHO MPABUIIbHBIN OTBET HA
KaKJIbIi Bompoc cooTBeTcTByeT 0,5
0asutaM; HepaBWIBHBIA OTBET Ha KaXkIbIH
BOIpoC cooTBETCTBYET O 6aIOB.

OK3aMCH

Texyuuit
KOHTPOJIb

3amura
nabopaTopHOi
paboTsl Ne5

(pazmen 3)

0,125

JlaGopatopnas pabota Ne5 (Kortposnb
paszena 3)

JlaGopaTtopHast paboTa BBITIOTHAETCS
nuauBuayanbHo Ha [1K ¢ ycTaHOBIEeHHBIM
CIICIHUAIIMU3UPOBAHHBIM IIPOTPAMMHBIM
obecniedenueM. [locie BeIOTHEHUS IO
nmabopaTopHOi paboThl 0opMIIIETCS B
HIIEKTPOHHOM BHJIE. OhOopMIIEHHBIN OTYET
C/IaeTCsl TMPETIOIaBaTelo Ha POBEPKY B
3apaHee yCTaHOBJIEHHBIN cpok. [Ipu
MPOBEPKE NPENoAaBaTelb OLEHHBACT
KaueCTBO O(POPMIICHHS, TPAaBUIIBHOCTb U
[TOJIHOTY BBITTOJIHEHMS 3aaHui. Jlanee
[IPOBOAMTCS 3aIIUTA OTYETA CTYACHTOM B
dbopmare "Bompoc-oTBeT" (3amar0TCs 3
Bornpoca). O0muii 6a1 npu OLEHKe

CKJIaABIBACTCA M3 CICAYIONINX

OK3aMCH|




[MOKa3aTeNIel: - BCE 3aaHUSI BHITIOTHEHBI
0e301nb0uHo — 1 0ayI; - OTUET
0(OpMIICH B COOTBETCTBUH C
TpeOoBaHUAMHU — 1 OauT - MpaBUIIBHBIN
OTBET Ha KaXJIbIil U3 3-X BOIPOCOB — 110 1
0aJuTy; YaCTHYHO TIPABUIIBHBIA OTBET HA
KKl BOTpOC cooTBeTcTByeT 0,5
OayiaM; HETPAaBWJIBHBINA OTBET HA KaXKIbIN
BOIPOC cooTBeTCTBYET 0 6AIIOB.

Texkymmii
KOHTPOJIb

3amura
nabopaTtopHoH
paboThr Ne6
(paznen 3)

0,125

JlaboparopHas pabora Ne6 (KoHTpoib
pasnena 3)

JlaGoparopHasi paboTa BBINOJIHAETCS
nHauBUayanbHO Ha [1K ¢ ycraHOBIE€HHBIM
CHELMATU3UPOBAHHBIM POTrPAMMHBIM
oOecrneueHueM. [locrne BeInonHeHus Mo
mabopaTtopHOii paboTel opopmIsieTcs B
pIIeKTpOHHOM BHAe. OGOpMIIEHHBIN OTYET
C/1aeTCs MPernoiaBaTeso Ha MPOBEPKY B
3apaHee yCTaHOBJIEHHBIN CpoK. [Tpu
[IPOBEPKE MPEnoaaBaTeslb OLEHUBAET
KauecTBO OOPMIICHHS, TIPAaBUIIBHOCTD U
[OJTHOTY BBINIOJIHEHUS 3aaHuil. [lanee
MPOBOAMTCS 3aIITA OTYETA CTYACHTOM B
¢dopmare "Bompoc-oTBeT" (3a7ar0TCs 3
Borpoca). OOmuii 6auT mpu OleHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
MoKa3areyei: - Bce 3aJ[aHus BHITOTHEHBI
0e30mnOouHo — 1 0am; - oT4eT
0¢OpMIIEH B COOTBETCTBUU C
TpeGoBaHUAMU — 1 Oa - MPaBUIBHBIH
OTBET Ha KaXIblil U3 3-X BONPOCOB — 1O 1
0asuty; YaCTUYHO MPABUIIbHBIN OTBET HA
KaKJIbI Borpoc cootBeTcTByeT 0,5
Oasiam; HepPaBUIBHBINA OTBET HA KaXK I
BOIpocC cooTBETCTBYET 0 6AIOB.

OK3aMCH

Texyuuit
KOHTPOJIb

3amura
nabopaTopHOi
paboTsr Ne7

(pazmen 4)

0,125

JlaGopatopnas pabota Ne7 (Kortponb
paszzena 4)

JlaGopaTtopHast paboTa BBITIOTHAETCS
nuauBuayanbHo Ha [1K ¢ ycTaHOBIEeHHBIM
CIICIHUAIIU3UPOBAHHBIM IIPOTPAMMHBIM
obecniedenueM. [locie BeIOTHEHUS IO
nmabopaTopHOi paboThl 0opMIIIETCS B
HIIEKTPOHHOM BHJIE. OhOopMIIEHHBIN OTYET
C/IaeTCsl TMPETIOIaBaTelio Ha IPOBEPKY B
3apaHee YCTaHOBJIEHHBIN cpok. [Ipu
MPOBEPKE NPENoAaBaTelb OLEHHBACT
KauecTBO O(OPMIICHUS, TPABUIBLHOCTD U
[TOJIHOTY BBITTOJIHEHMS 3aaHui. Jlanee
[IPOBOAMTCS 3aIIUTA OTYETA CTYACHTOM B
dbopmare "Bompoc-oTBeT" (3amar0TCs 3
Bornpoca). O0muii 6a1 npu OLEHKe
CKJIaJIBIBAETCS M3 CIIEITYFOIINX
MoKas3aresei: - Bce 3aJJaHus BBIOJTHEHbI
0e30mmb0uHo — 1 0ar; - oTUeT
0o(opMIIEH B COOTBETCTBUH C

TpeOoBaHUsIMU — | Ga - mpaBUIIbHBIN

OK3aMCH|




OTBET Ha KaKJIbIil U3 3-X BONPOCOB — 110 1
0aJuly; 4aCTUYHO IPABUIIbHBINM OTBET HA
KaKIbli BOIpOC cooTBeTcTBYET 0,5
OayiaM; HETPAaBWJIBHBINA OTBET HA KaXKIbIN
BOIPOC cooTBeTCTBYET 0 6AIIOB.

Texymmii
KOHTPOJIb

3amura
naboparopHon
paboThbr Ne§
(paznen 4)

0,125

JlaboparopHas pabora Ne8 (KoHTpoib
pasnena 4)

JlaGoparopHas paboTa BBIMOIHAETCS
nHauBUayanbHO Ha [1K ¢ ycTraHOBIE€HHBIM
CHeLUATU3UPOBAHHBIM POTrPAMMHBIM
oOecrneueHueM. [locrne BeinonHeHus Mo
nmabopaTtopHOii paboTel opopmIsieTcs B
HIIeKTPOHHOM BHAe. OGOpMIIEHHBIN OTYET
C/1aeTCsl MPEernoiaBaTeso Ha MPOBEPKY B
3apaHee yCTaHOBJIEHHBIN CpoK. [Tpu
[IPOBEPKE MPEnoaaBaTeslb OLEHUBAET
KauecTBO OOPMIICHHS, TIPABUIIEHOCTD U
[OJTHOTY BBINIOJIHEHUS 3aaHuil. [lanee
MIPOBOAMTCS 3aIlITa OTYETA CTYACHTOM B
¢dopmare "Bompoc-oTBeT" (3a7ar0TCs 3
Borpoca). OOmuii 6auT mpy OleHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
MoKa3aresei: - Bce 3aJ[aHus BHITOTHEHBI
0e30mnO0ouHo — 1 0am; - oT4eT
0¢OpMIIEH B COOTBETCTBUH C
TpeGoBaHUAMU — 1 OaT - MPaBUIBHBIH
OTBET Ha KaXIblil U3 3-X BONPOCOB — 1O 1
0asuty; YaCTUYHO MPABUIIbHBIN OTBET HA
KaKJIbI Bompoc cootBeTcTByeT 0,5
Oasam; HeTPaBUIBHBINA OTBET Ha KaXK I
BOIpoC cooTBETCTBYET 0 OAIOB.

OK3aMCH

10

ITpome-
JKyTOYHAs
arrecTauus

DK3aMeH

Ha sk3ameHe cTyaeHTy gaercs
[IPAKTUYECKOE 3aJJaHKE U JBa
TEOPETUYECKUX BOIIPOCA.

0 - CTYZEHT HE BBINOIHWI IPAKTHYECKOE
3aJJaHME U HE OTBETHJI Ha TEOPETUYECKHUE
BOIIPOCHI;

1 - CTyZIeHT BBIMOJIHUII IPAKTUYECKOE
3ajaHKe C OIIMOKaMH U HE OTBETHJI Ha
TEOPETUUECKUE BOIIPOCHI;

2 - CTYZIEHT BBIIIOJIHWIJI IPAKTUYECKOE
3aJaHKe C OIIMOKaMH, Ha TEOPETUUECKUE
BOIPOCHI OTBETUJI C OLIMOKaMU;

3 - CTYACHT BBIIMOJIHHII IIPAKTUYCCKOC
3a/laHuE U HE OTBETUJI HA TEOPETUUECKUE
BOIIPOCHI;

4 - CTYZIEHT BBINIOJIHWI IPAKTUYECKOE
3aJaHMe U OTBETUJ HA TEOPETUYECKHE
BOIPOCHI C HE3HAUYUTEIbHBIMU OIINOKaMH;
5- CTYACHT BBIIMOJIHHII IIPAKTUYCCKOC
3a/laHUE U TTOJIHOCTBIO OTBETUII HA

TCOPCTUUCCKUC BOIPOCHI;

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




MPOMEKYTOUHON [Ipouenypa npoBeneHus
aTTecTaluu

Bun

Kpurepun
OLIEHUBaHUS

OK3aMCH

OreHKa 3a 5K3aMEH PacCUUTHIBAETCS 110 PEHTHHTY 00y4aroLierocs
no nuctumuinae Rd Ha ocHOBe pelTHHTA 10 TEKyIIeMy KOHTPOJIIO
Rrek mo dpopmyne: Rd=Rtex+R6, rae Rrex =0,125 KM 1+0,125
KM2+ 0,125 KM3+0,125 KM4 +0,125 KM5 +0,125 KM6 +0,125
KM7 +0,125 KMS, paccuuThiBaeTcs Ha OCHOBE OAJIJIOB,
HaOpaHHBIX 00YYarOIIMMCSI 10 pe3yJbTaTaM TEKYIEero KOHTPOJIS C
y4eToM BecoBOro koddduinmenta, RO — 6onyc. CTyaeHT Bipase

DK3aMeH NpoBOAUTCS B YCTHOH popme. CTyAeHTY BbIIaeTCs OUIIET,
B KOTOPOM COJIEP’KUTCA 2 TEOPETUYECKUX BOIIPOCa U3 CIIHCKA
BOIIPOCOB K 3K3aMEHY U IIpaKTHYECKoe 3a7anue. Bpewms,
OTBEJIEHHOE Ha TIOATOTOBKY K OTBeTaM, cocTapisieT 30 MUHYT.
[Ikana nepeBona peiitunra B oueHKy: «OmnuyHo» - Rd =
85...100%; «Xopommo» - Rd = 75...84%; « YIOBIE€TBOPUTEIHHO -
Rd = 60...74%; « HeynosnetBopurensHo» - Rd =0...59%.

MPOUTH KOHTPOJIBHOE MEPONPUATHE B paMKaX MPOMEKYTOUYHOM |B cOOTBETCTBUM
arTecTalyy (3K3aMeH) JUIs YJIy4dIIeHUs] CBOETO PEUTHHIA, KOTOPBIH [c . 2.5, 2.6
Oynet paccuuthiBarhbes o popmyne Rd=0,6 Rrex+0,4 Rna+R6. [[lomokenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

10

OIIK-5

3HaeT: OCHOBHBIEC aHAJUTHYECKHE W YHUCICHHBIE METOIBI CO3TAHMS
MaTeMaTUYeCKUX MOJIeTICH MallluH, MPUBOJIOB, 000PYI0BAHUS, CUCTEM,
TEXHOJIOTUYECKHUX MPOIIECCOB.

OIIK-5

Ymeert: [I[puMeHATh aHATUTUYECKHUE U YACIICHHBIE METO/IBI B
WHTETPUPOBAHHBIX CUCTEMAX MPOECKTUPOBAHUS IIPU CO3AAHUU
MaTeMaTHYEeCKUX MOJIETICH MaIliH, MPUBOIOB, 000PYIOBaHUS, CUCTEM,
TEXHOJIOTUYECKUX ITPOLECCOB.

OIIK-5

MMmeeT nmpakTu4ecKkuii onbIT: MareMaTu4ecKoro MoJeIMpOBaHHs MallliH,
[IPUBOIOB, 00OPYAOBaHUS, CUCTEM, TEXHOJIOTHYECKUX MPOIIECCOB C
MCTIOJIb30BAaHHEM aHAJIMTHYECKUX U YHCICHHBIX METOJIOB.

OIIK-6

3HaeT: OcHOBHBIC III0OATBHBIC HH(DOPMAITMOHHBIC PECYPCHI B 001aCTH
WHTETPUPOBAHHBIX CUCTEM IIPOCKTUPOBAHKS U YIIPABICHUS
TEXHOJIOTHUYECKAMH TPOLIECCAMH.

OIIK-6

YMmeerT: [IpuMeHATh coBpeMeHHbIe HH()OPMALIMOHHO- KOMMYHHUKAlIMOHHbBIE
TEXHOJIOTUH IIPU OCYILIECTBIEHUH HAyYHO-UCCIIE0BATEIIbCKON

e TEIbHOCTU B 00JIACTU MHTETPUPOBAHHBIX CUCTEM MPOEKTUPOBAHUS U
YIIPABJIICHUS TEXHOJIOIMYECKUMHU IIPOLIECCAMM.

OIIK-6

MmeeT npaktndeckuii onbIT: OCyIIECTBIEHUS HAyYHO-HCCIIEA0BATEIbCKOM
e TEIbHOCTU B 00JIACTU UHTETPUPOBAHHBIX CUCTEM MPOEKTUPOBAHUS U
YIIPABJIICHUS TEXHOJIOIMYECKUMHU IIPOLIECCAMH.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:




1. Xapazos, B. I. UTnTerpupoBaHHbIe CUCTEMBI YIIPABICHUS
TEXHOJIOTHYECKUMH MpolreccaMu TekeT yuel. mocodue A By30B O
cneruainbHocT 220201 "Yrp. u undopmaruka B TexH. cuctemax" B. I. Xapa3os. -
3-e u3zn., nepepabd. u gom. - CII06.: [Ipodeccus, 2013. - 655 c. un., Tadm.

2.  CemeHos, A. C. IHTerpupoBaHHbIE CUCTEMBI TPOEKTUPOBAHUS U
ynpasieHus [ TekcT] yue0. mocobue 1j1si By30B IO CIEIUATLHOCTH " ABTOMATH3AIUS
TEXHOJ. IporeccoB U np-B (B MammHocTpoeHun)" A. C. Cemenos, K. A. [lanaryra ;
Mock. roc. uagycrp. yH-T. - M.: U3narensctBo MI'1Y, 2008. - 202, [1] c.

0) OononHumenvHas 1umepamypa:

1. HHTterpupoBaHHbBIE CUCTEMBI IPOESKTUPOBAHUS U YIIPABJICHUS B
MamnHocTpoeHnn. CTpykTypa u coctaB [Tekct] yued. mocoOue Jijist By30B 11O
HaMpPAaBJICHUSM MOATOT. criennanucToB "KoOHCTPYKT.-TeXHOI. obecrneueHue
MalIMHOCTPOUT. Ip-B", "ABTOMaTu3up. Texnonoruu u np-sa" T. S. Jlazapesa, 0. ®.
MaprembsinoB, A. I. Cxuptinanze, B. I1. bopuckus. - Crapsiii Ockon: ToHkue
HayKoeMkue texHonoruu, 2008. - 235 ¢. 21 cm.

2.  ABTOMaTHu3aIus TEXHOJOTHYeCKHX mpoieccoB [Tekcr] yueb. mocobue
JUIS1 By30B I10 CIIEHUAIBHOCTH "ABTOMATHU3aIMsI TEXHOJ. MPOLECCOB U MIPOU3BOICTB
(mammmHOCTpoeHue)" A. I. Cxuptnanze u ap. - Crapeiit Ockon: ToHkue HayKOeMKHE
texHoyoruu, 2013. - 523 ¢. un.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1.  ABromaruzanus B NPOMBIIIJIEHHOCTH XypHal. - M.: OO0
"U3narenbckuii 1om MHpoABTOMaTH3aIus"
2. IEEE journal of robotics and automation [TexcT]| Hay4.-TeXH. )KypH.
IEEE Robotics and Automation Council xypHai. - New York, NY: Institute of
Electrical and Electronics Engineers, 1986-

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Paspabotka cuctem aBromarusaiuu B cpene TIA Portal ma 6aze TTJIK
SIMATIC S7

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Pa3pabotka cucrem aBromaruszanuu B cpene TIA Portal na 6aze IIJIK
SIMATIC S7

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

Her
[Tepedyens nCoOIB3yEMOro MPOrPaMMHOTO 0OECTICUSHHUS:

1. Math Works-MATLAB, Simulink R2014b(6eccpouno)
2. -Factory I/0O Siemens Edition(6eccpouno)
3. -TIA Portal v13(6eccpouno)

[Tepeyens ucnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her



8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyAOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anaruii ay);[ NpeAyCTaHOBJIEHHOE MPOrpaMMHOE 0OecrieueHHe, UCTIONb3yeMOe JIs
pa3IUYHbBIX BUJIOB 3aHATHUIL
IIpaktnueckue  |[910 ([IepcoHanbHBIE KOMIIBIOTEPHI C MPELYCTAaHOBICHHBIM ITPOTPAMMHBIM
3aHATUA U ceMuHaphl [(30) [obecneuenuem MathLab, npoekTop ¢ HHTEpaKTUBHOM TOCKOM.
) ra— 910 [[IepcoHanbHBIN KOMIBIOTED C Npe/Ly CTAHOBICHHBIM [POrPAMMHBIM
(30) |oOecrnieueHueM, IPOEKTOP C HHTEPAKTUBHOM 10CKOM
JMabopatoprsie 910 [lepcoHanbHbIE KOMIIBIOTEPHI C IPEAYCTAHOBICHHBIM IzporpaMiv'IHLIM
AT (36) o§ecnequHeM TIA Portal, TMPOCKTOP C MHTEPAKTHBHOH JI0CKOM; [TJIK
Siemens S7-1500, HMI manenu Siemens Comfort Panel




