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1. OBIIME CBEJAEHMUSA

VYuebHas mucuuiuinHa «VHTErpUpOBaHHBIE CHUCTEMBI TPOCKTHPOBAHUS W YIPABICHHS»
M3y4aeTcs Ha MSTOM Kypce.
Kypcogas pabora/KypcoBoit mpoekT —He peayCMOTpPEH.

1.1 dopMa MPOMEKYTOUYHON aTTECTALAN:
3ayeT ¢ OIEHKOHU
1.2. Mecto yueOHo# auciuruinael B cTpyktype OITOIT

VueOnast mucuuiuimHa «VHTETpUpOBaHHBIE CHCTEMBI IMPOCKTHPOBAHHMS W YHPABICHUS»
OTHOCHTCS K YacTH, (POPMHUPYEMOI yUaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

OcHOBOl  [uIi  OCBOGHUSI  TUCHUIUIMHBI ~ SBJSIIOTCS  Pe3yJbTaThl  OOy4eHHsS IO
NPEIIECTBYIONIMM AUCHUIUINHAM:

- NudopmanroHHbIe 1 KOMMYHUKAIIHOHHbBIE TEXHOJIOTHH B IPO(ecCHOHAIBHON
JIeATEILHOCTH;

- ABTOMAaTH3aIUS TEXHOJIOTMYECKHUX IPOLIECCOB U MPOU3BO/ICTB;

- [TporpaMMupoBaHU€e JOTUUECKUX KOHTPOJUIEPOB.

Pesynbprarhl 00y4eHus o y4eOHOW AUCHUIUIMHE, UCTIOIB3YIOTCS TIPU U3YYCHUHN CIICAYIOMINX
JHCIUIUINH U ITPOXOKACHUS MTPAKTHUK:

- [TpoexTHpoBaHKE CHCTEM aBTOMATU3ALNHY;

- [Tpou3BoacTBEeHHAs MPAKTUKA. [[pOEKTHO-TEXHOIOTHYECKAs TIPAKTUKA.

PesynpraTthl ocBOeHMs yuyeOHOW NUCHUIUIMHBI B JAlbHEHIIEM OYyIyT MCHOJIb30BaHbI IpU
IPOXOXIEHUN IPOU3BOJCTBCHHOW NPAKTHKH W BBINOJIHEHHH BBITYCKHOW KBaTH(DHUKAIIMOHHOM
paboThI.

2. HOEJIN U IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHHUSA 11O
JAUCHHUITVIMHE

Hensimu  u3ydeHuss OUCHUIUIMHBI «MHTErpupoBaHHbIE CHCTEMbl MPOEKTUPOBAHUS H
YIPaABJICHUS» SBIISIOTCS:

- U3y4YeHHE OOIIMX MPHUHIMIIOB TMOCTPOEHUS, THUIOBBIX CTPYKTYp U (PYHKIHIA
UHTETPUPOBAHHBIX  CHUCTEM  IPOCKTHUPOBAHUS U  YIPaBJICHHUS  aBTOMATHU3HPOBAaHHBIX U
ABTOMATUYECKUX MPOU3BOJICTB;

- O3HAaKOMJIEHHE ¢  HMH(QOPMAIIMOHHBIM,  MaT€MaTU4YECKUM,  METOJUYECKHUM,
OpPTaHU3AI[MOHHBIM O00eCIeYeHHEeM HHTETPUPOBAHHBIX CHCTEM MPOCKTUPOBAHUS W YIPABICHUSA,
MIPOrpaMMHO-TEXHUYECKUMH cpefcTBaMu, B ToM umciie, SCADA—- cucremMamu, U METOJaMU HX
UCTIONIb30BAaHUSL  JJII  TPOCKTUPOBAHUS  aBTOMATHU3WPOBAHHBIX  CHCTEM  YIPABIICHUSA,
JIOKYMEHTUPOBAHUS, KOHTPOJISI U YIIPABICHUS TEXHOJIOTUYECKUMH MPOIIECCAMU;

— dbopMupoBaHHE y O0yUYAIONMIMXCSI KOMITETEHIINH, YCTAaHOBICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO no naHHO# 1UCHUIUIMHE.

Pesynbrarom oOydeHHs 1O Y4eOHOW TUCIUILIMHE SIBIISCTCS OBJAJACHUE OOYYArOIIMMUCS
3HAHUSIMHU, YMEHUSIMH, HABBIKAMH U ONBITOM JESATEIbHOCTH, XapaKTEPU3YIOIIUMH MPOLECC
dbopMUpOBaHUS KOMIIETEHIIMII M OO0ECIEeYMBAIOUIUMHU JOCTI)KEHHUE IUJIAaHUPYEMBIX Pe3yJIbTaToOB
OCBOCHUS y4eOHOU AUCIUILTUHBIL.



2.1. @opMupyemMble KOMIETECHIIMN, NHIUKATOPBI JOCTHKEHUSI KOMIIETEHLIHH,
COOTHECEHHBIC C IJIAHUPYEMBIMH PE3yJIbTaTaMu 00YUYEHUS 110 AUCITUTIINHE!

Kox 1 HamMeHOBaHHE
KOMIIETeHIINH

Koa n HaumeHoBaHue
HHAUKATOpPA
JOCTHKEHHsI KOMIIeTeH MK

IInannpyemble pe3yJbTaThbl 00y4eHUs!
10 JUCHUILIMHE

IK-2 NA-TIK-2.3
Crioco6eH MpoBOIUTH
KOHCTPYKTOPCKHUE H

Br16op mporpamMmHOTO
oOecreveHus ISl CUCTEMBI

- AHanu3upyeT u 00001maeT HHGOPMALIHIO
O  TEXHOJIOTMYECKOM  Tpolecce |
000pyIOBaHNH;

pacueTHbIe pabOoTHI 10 yIIpaBIICHUS - Kpurudeckn ©W  CaMOCTOSTEIBHO
MPOEKTHPOBAHUIO MPOU3BOJICTBEHHBIMH OCYIECTBISIET aHalN3 (YHKIMOHAILHBIX
HH(POPMAITUOHHBIX U cHUCTEMaMHu TpeOOBaHUI K CHCTEME yNpaBlicHHUS U
ABTOMATU3UPOBAHHBIX WI-TIK-2.4 paspabartbiBaeT } APXUTEKTYPY
cucTeM Tpoextuposarue apxutexTyps | PACTIPEACTIEHHON CHCTEMbI aBTOMATH3 AL
anmapaTHO-TIPOTrPaMMHBIX ) 3HaeT METOARI = ASBIKH
KOMILICKCOR aBTOMATIUCcKux i | TPOTPAMMUPOBaHHs KOHTPOJLIEPOB; COCTAB
ABTOMATHIMDOBAHHBIX CHCTEM M BO3MOXHOCTH IaKeTa MPHUKJIAIHBIX
KOHTPOJIS! 1 YIIPABJICHHs mporpaMmm SCADA, wucmons3yemMoro st
CUCTEM aBTOMATUYECKOT'O YIPABJICHUS;
- JleMOHCTpUpYET HAaBBIKH HACTPOWKH
CETEeBOr0 000PYIOBAHMUS MTPOMBIIIIIICHHBIX 1
KOMMYHUKAIIMOHHBIX CETEH, MPOTOKOJIOB
o0OMeHa JTaHHBIMHU.
IK-3 WA-TIK-3.1 - CraBuT 11eJ)1b U (OPMYJIUPYET TPeOOBAHHUS

Criocoben pa3zpabateiBath | GopMyHpOBaHUE TIEICH U
(yHKIMOHANBHBIX TPeOOBaHHM
K IPOrpaMMHOMY 00€CTICHEHHIO
HHGOPMAIUOHHBIX U
ABTOMAaTH3UPOBAaHHBIX CHCTEM

CTICIHATU3UPOBAHHOE
MPOTrpaMMHOE
obecrieueHue st
HH(POPMAITUOHHBIX U
ABTOMATHU3UPOBAHHBIX
CHUCTEM

WJI-TIK-3.3

uHTepdeiica 1ys

Pa3paboTka moiap30BaTeLCKOTO

TEXHOJOI'MYCCKUX MPOIECCOB
CJIOKHBIX IPOU3BOACTB

K MIPOTPaAMMHOMY obecIeueHuIo
H(OPMAIMOHHBIX W aBTOMATH3UPOBAHHBIX
CHCTEM, 3aJ[aui TI0 €€ TOCTUKEHHUIO;

- CaMOoCTOSATEIBHO YMEET HaXOAUTh
HECTAH/IAPTHBIC PEIICHUS HAYYHBIX U
[POM3BOJCTBEHHBIX 3a/1a4; HCIIOIb30BATh
naketr SCADA ais npoeKTHpOBaHUS
pactpenenenusix ACY TII Ha ocHOBe
COBPEMEHHOTO IIPOrPaMMHOI0 00eCTIeUeHHS;
- Criocoben paszpaboTarthb
nonb3oBatenbekuii uatepdeiic B SCADA-
CHUCTEME ISl TEXHOJIOTHYECKUX MPOIIECCOB
CJIOXHBIX ITPOU3BOCTB;

- YMmeer pa3paboTaTb MNPHKIAAHYIO
nporpammy B SCADA nans pelieHus 3anad
mpo(heCCUOHATIBHOMN EATEIIbHOCTH;

3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

O6m1ast Tpy10EMKOCTh Y4€OHOM TUCIUIUIMHEI TI0O YA4eOHOMY TUTaHY COCTaBJISET:

o 3a049HOM popme 0OydeHHS —

3

3.e. 108 yac.




3.1. Crpykrypa yueOHOIN NUCIUILTUHBI TSl 00y4YAIOIMUXCSl 10 BUAM 3aHATUN

(3aounas hopma oOyueHUS)

CTpyKkTypa H 00beM TUCHUILINHBI

KonrakTHasi aynuTopHasi padora,

CamocrosiTeJbHasi padoTa

’E gac 00y4arouierocs, 4ac
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5 kypc
3UMHSISL CECCHS 36 30
JICTHSISL CEeCCUsl 3auet ¢ 72 4 60 4
OIIEHKOM
Bcero: 108 8 6 90 4




3.2. Ctpykrypa yueOHOM NUCUUILITUHBI JUIsl 00y4aroluXcs 1Mo pa3jiesiaM U TeMaM JUCHUIIIUHBL: (3a04Hasi opMa oOydeHHsI)

IInannpyembie Buapl yueoHo# padoThI
(KOHTpOJIUpPYEMBbIe) KonrakTHas padota
PesyIbTaThI - Bupab! 1 )OpMBI KOHTPOJIBHBIX
OCBOEHMSsI: o v " 2 % MepONpPUATHIA, oﬁecneqpisammne no
KOI[(Ll)u HanmenoBanmue pasaeios, TeM; & g g . g :, 5 o COBOKYIMHOCTH TEKYIIIMH KOHTPOJIb
$opmupyemoii(bix) ¢opma npome:RyTOUHON aTTeCTANUA g 2 = ] 2 E = E ycIeBaeMoCTH;
KomneTeHIum (i) n =) E 2 E z E S £ ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
IIUUEIODOE g 25 S é = E g é ycneBaeMoCTH
)_IOCTI/DKQHIHI“ é é‘ ; é g é = 5 g
KOMIICTCHIIMHA
[K-2: Paznen |. OcHOBHBbIE NOHSITHS MHTETPUPOBAHHOI CHCTEMBI, 3 X 2 X 32
NA-TIK-2.3 (pyHKIIMM ¥ CTPYKTYPBI HHTEIPHPOBAHHBIX CHCTEM
WA-TIK-2.4 Tema 1.1 0,5 3 DOopMBI TEKYIIETO KOHTPOJIA
ITonstue UCITY 1o pazueny |
Tema 1.2 0,5 3 1. ycTHBII ompoc,
Crpykrypa u pynkuuu UCITY 2. IUCBMEHHBIN OTYET C pe3ybTaTaMH
Tema 1.3 1 3 nmabopaTtopHOi paboTsI
[IpUHINITBI ¥ TEXHOJIOTUN CO3aHUS OTKPBITHIX MPOTPAMMHBIX
CHCTEM
Tema 1.4. Mexanuzm OLE for Process Control (OPC) 1 3
Jlaboparophas padora Ne 1.1 1 10
Coznmanne dkpana ynpasieHus B GraphWorX32
JlaGoparopHast paborta Ne 1.2 1 10
Cucrema opranuzanuu 1anasix DataWorX32
[K-2: Paznaen Il. CucteMbl 1MCIIETYEPCKOT0 YNIPaBjdeHHs U coopa 5 X 4 X 58 @OpMBI TEKYILIETO KOHTPOJIS
WA-TIK-2.3 aaHabIX (SCADA-cucrembl) o pazzeny Il:
WUa-11K-2.4 Tema 2.1 1 4 1. ycTHBII ompoc,
T1K-3: SCADA cucteMsbl, uX (pyHKIIUU U UCTIOTB30BaHUE IS 2. MUCbMEHHBIA OTYET C pe3yiabTaTaMu
WA-TIK-3.1 MIPOEKTUPOBAHUS AaBTOMATU3WPOBAHHBIX CUCTEM YIIPABICHUS nmabopaTtopHOi paboTHI
NI-T1IK-3.3 Tema 2.2 0,5 4 3. TeCTHpOBaHKE TUCHMEHHOE
@yHKuHoHaNBHBIE XapakTepucTuku SCADA-cucrem.
Tema 2.3 0,5 4
TexHUYeCcKe, CTOMMOCTHBIE U DKCIUTyaTal[MOHHBIE
xapakrepucTuka SCADA.
Tema 2.4 0,5 4




IInannpyembie Buapl yueoHo# padoThI
(KOHTpOJIUpPYEMbIe) KonrakTHas padora
PesyIbTaThI - Bupab! 1 )OpMBI KOHTPOJIBHBIX
OCBOEHMSsI: o - " 2 % MepOonpHATHIA, oﬁecneqpisalomne no
KOI[(Ll)u HanmenoBanmne pasaeios, TeM; & g g . g :, 5 o COBOKYIMHOCTH TEKYIIIMH KOHTPOJIb
$popmupyemorii(bix) ¢opma npome:RyTOUHON aTTeCTANUA g 2 = &= 2 F = E ycIeBaeMoCTH;
KomneTeHIum (i) n =) E 2 E z E S £ ()OPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHMKATOPOB g Cl= S é = E s é ycneBaemMocTu
ROCTHACHHS é é‘ ; é g é = 5 g
KOMIICTCHIIMHA
Pabouee Mecto aucneruepa (oneparopa). I'padudeckuii
uHTep(delc monp30BaTesl.
Tema 2.5 0,5 3
Benenwne apxuBoB nanaeix B SCADA-cucteme
Tema 2.6. ba3nl ganueix B SCADA. 0,5 3
Tema 2.7. SCADA u Internet. Ctparerust KITHEHTCKHX 0,5 3
MIPUII0KEHU
Tema 2.8. Bonpocsl HagexxHoct SCADA-cHcTeMBI 1 3
JlaboparopHas pabora Ne 2.1 0,5 5
Cucrema ynpapieHUs TpeBoraMu u coObiTussMu AlarmWorX32
JlaGoparopHast paboTta Ne 2.2 0,5 5
[IpunokeHne nis apXuBayy U OTOOPaXEHHS TEKYIIUX U
ucropuieckux ganHelx TrendWorX32
JlaGoparophast pabora Ne 2.3 0,5 5
OcHoBsl pabotel B SCADA-cucreme Trace Mode 6
JlaboparopHas padota Ne 2.4 0,5 5
[Moxxmouenune peasbHOTO BHENTHEr0 Moayiist K Trace Mode 6
JlaGoparophast pabota Ne 2.5 1 5
Co3naHne MaTeMaTHYECKO# Mojiesu cucteMsl B Trace Mode 6
Jlaboparophas padora Ne 2.6 1 5
Coznanne rpadUyecKoro Mojib30BaTeIbCKOTO HHTEpdeiica
cucremsl B Trace Mode 6
3ader ¢ OIeHKOM X X X X 4 YCTHBIN OIpocC 0 BOIpOcam
HUTOro 8 6 94




3.3. Kparkoe conepxanue yueOHON JUCHUTLITAHBI
Ne Haumenopane pasiena u Conep:xaHue pasjaeia (TeMbl)
TEMbI JTHCHUIIINHBI

Paznen | OcHOBHBIE NOHATHS MHTETPHPOBAHHOM CHCTeMbl, QYHKIHMH ¥ CTPYKTYPbI
HHTErPHPOBAHHBIX CHCTEM

Tema 1.1 ITonstue UCITY OCHOBHBIC MMOHATHS HHTCTPUPOBAHHON CHCTEMBI, (DYHKIIMU U

CTPYKTYPBI HHTETPHPOBAHHBIX CHCTEM.

Tema 1.2 CrpykTypa 1 QyHKIMN Kiaccel MukpormporeccopHbIx KOMIUIeKcoB. OnepanoHHbIe

UCIry CUCTEMBI KOHTpOJUIepoB. Cpe/iCTBA TEXHOJIOTMUECKOTO
MIPOrpaMMHUPOBAHUS KOHTPOJUIEPOB.

Tema 1.3 TIpUHITATIBEI B TEXHOJIOTHH Ornrcanre MeXIporpaMMHOTo TTpoTokona — DDE. Ommcanne
CO3/1aHUS OTKPBITHIX TUNOBOTO UHTepdetica obmenus nporpamm — OLE.
NPOTrPaMMHBIX CUCTEM [Ipunoxenus Tuna «KIMeHT-cepBepy». OnucaHue TEXHOIOTUU

— COM/DCOM. Onucanue KOMIIOHEHTHON 00BEKTHOM
apxutektypsl — CORBA.

Tema 1.4. Mexanusm OLE for Process | OcuoBuble npuHIituib B3anMoeiicteus SCADA -

Control (OPC) CHCTEMBI C BHEIIHUM MupoM. OOmen nannsiMu ¢ OPC-
CEPBEPOM.

Pazpnen 11 CucTeMbl JUCIIETYEPCKOro ynpasBjiaenus U coopa nanubix (SCADA-cucTembl)

Tema 2.1 SCADA cuctemsl, ux Ocnosuble nousTust u GpyHkiuu SCADA cuctemsl. Mcropus
(YHKIUH 1 UCToIb30BaHue | Bo3HMKHOBeHUs SCADA-cucrem. Mcnonb3opanue SCADA-
JUTSL IPOEKTUPOBAHHUS CHCTEM JUIsl MPOCKTHPOBAHHS aBTOMATU3UPOBAHHBIX CHCTEM
ABTOMAaTH3UPOBAaHHBIX yIpaBieHHS.

CHCTEM yIpaBJICHHS

Tema 2.2 O yHKITNOHATHHBIC Ocob6ernoctr SCADA kak mporiecca yIrpaBjicHHS B
xapaktepuctuku SCADA- COBPEMEHHBIX TUCHETUEPCKUX cucTeMax. DyHKIMOHAIbHBIE
CUCTEM. BO3MOXHOCTH SCADA-cucteM. OCHOBHBIE STaIlbI

MIPOEKTUPOBAHUS CHCTEMBI aBTOMATH3aIIMN Ha OCHOBE
SCADA-cucremsl.

Tema 2.3 Texuunueckue, croumoctHble | Texuumueckue xapakrepuctuku SCADA-cuctem.

Y DKCIUTyaTallMOHHbIE Hcnonb3yemble MporpaMMHO-anmapaTHbIe Mm1aT(hOpMBI.

xapakrepuctuka SCADA Crioco0bl peau3aluy CBSI3H ¢ yCTPOHCTBAMH BBOJIa/BhIBOIA.
Umeromuecs cpeactsa ceTeBoi moanepxku. I'padudeckne
BO3MOKHOCTH. DKCIUTyaTallMOHHbIE XapakTepucTuku SCADA-
cucreM. CtommoctHble XapakTepucTuku SCADA-cucteMm.

Tema 2.4 Pabouee mecto nucnieruepa | ITorsTHe MHEMOCXeMBI. TpeGoOBaHUS SPTOHOMHUKH TIPH
(onepatopa). I'paduyeckuii | paspaboTke aBTOMATH3UPOBAHHOTO PabOYero MecTa.
uHTEpQEIic MOIb30BaTENS TpeboBanus kK MHEMOcxeMaM. TpeOoBaHHS K 3ByKOBBIM

CUTHAJIaM.

Tema 2.5 Benenne apxuBoB naHHbIX B | TpeHIbI peansHOT0 BpeMeHu. MicTopudeckre (apXUBHEIE)

SCADA-cucreme Tpenabl. Anapmbl. CoObrtusi. [IpuunHEL, BEI3BIBAIOLIIE
cocrosinue anapma. [loncucrema anapmos. [IpropuTeTs
aJIapMoB.

Tema 2.6 bazer manueix B SCADA OcHosubie oAty bJl. Oco6eHHOCTH POMBIIIIICHHBIX 023

naHHbIX. Microsoft SQL-cepBep. OCHOBHBIE XapaKTEpUCTUKU

Tema 2.7 SCADA u Internet. Knuent-cepBepnas opranuzanus SCADA-cuctem.
Crparerus KIMSeHTCKUX Kinuentckue kommnonentsl SCADA-cucteM. Peanuzanus
MIPUIIOKEHUH KITMEHTCKOTO TIPUJIOKEHHS B PEKUME TepMUHAII-CEPBED.

Peanuzanus KIMEHTCKOTO MPUIIOKEHU B pexumMe Internet-
KJICHT.
Tema 2.8 Bompocs! HagexHOCTH OcCHOBHBIC TIOHATHS TEOPHUU HAISKHOCTH. PesepBrupoBanue B

SCADA-cucremsl

SCADA-cucremax.
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3.4. Opranuzaiusi caMmoCTOSITeIbHOW paboThl 00yUarOIIUXCA

CamocrosiTenpHas paboTa CTyJIeHTa — 00s3aTelbHas 4acTh 00pa3oBaTEbHOIO TMpoIecca,
HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(GECCUOHATILHOMY M JINYHOCTHOMY CaM000Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIET0 00pa30BaTEIFHOTO MapIIpyTa U MpodecCHOoHaTbHON Kapbephl.

CaMocTosiTenbHast paboTa 00yJarouxcs Mo TUCIUIUIMHE OpraHN30BaHa Kak COBOKYITHOCTh
AyJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT, 0O0ECIEYMBAIONINX YCIICIIHOE OCBOCHHE
JUCHUITIIUHBI.

AynmuTopHasi camocTosiTeNbHas paboTa 00yJaroIuXcs MO JAMCIUIUIMHE BBITOJHSACTCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOACTBOM IIPENOAABATENi M IO €ro 3aJaHuio. AyIUTOpHAS
caMOCTOsTeNIbHas paboTa 00yJaromuXCcsl BXOIUT B 0O 00beM BPEMEHH, OTBEJICHHOTO y4eOHBIM
IUTAHOM Ha ayIUTOPHYIO pabOTy, M pErIaMEeHTHPYETCsl pacCICaHuEM YUeOHBIX 3aHATHI.

BreaynuropHas camoctosTenbHas paboTa 00yJarmuxcs — IiaHupyemMas ydeOHasi, HayqHo-
UCCIIeIoBaTebCKasl, MpakTHYecKast paboTa 00y4yaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpEMs
0 3aJIaHUI0 ¥ TP METOAWYECKOM PYKOBOJICTBE INPETOAaBaTes, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHs, PaCIHCaHUEM YUeOHBIX 3aHATUI HE PErJIaMEHTUPYETCH.

BreaynuropHas camoctosTenbHas padoTa 00y4Jaromuxcst BKIIOYaeT B ceOsl:

- MOATOTOBKY K JICKIIUAM U IMPAKTHUYCCKUM 3aHATUAM,

— W3Y4YCHHE YUCOHBIX MTOCOOUI;

- HU3YUCHUC paB,Z[G.HOB/TeM, HC BBIHOCUMBLIX Ha JICKIUKU H HNPAKTHUYCCKUC 3aHATUSA
CaMOCTOSITEINILHO;

- W3YyYEHHE TEOPETHUYECKOTO W TPAKTUYECKOTO MaTepuayia Mo PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- MOJITOTOBKY K BBIITOJHEHUIO Ja0OPATOPHBIX PadOT M OTYETOB IO HHUM.

CamocrosiTenpbHass pabota oOydaronmuxcsi ¢ y4JacTHEM MperofaBatens B (opme HHOH
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYNNOBYI0 U (WIM) HWHAMBUIAyalbHYIO palboTy cC
00yJaronMMHUCS U BKITIOYAET B CeOS:

- MNpOBCACHUC HWHIAUBHUAYAJIBHBIX W TPYHIIOBBIX KOHCY.HBTaI_II/Iﬁ 10 OTACIBHBIM
TeMam/pa3zenam TUCIUTUTHHEIL.

HepequL paSI[e.]'IOB/TCM/, INOJIHOCTBKO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC
HU3YUCHHUC C IMOCICAYIOIIUM KOHTPOJICM:

Buabi n ¢popmel -
HanmeHnoBanue pasaesna KOHTPOJBbHBIX é
/TeMBI U CIHUILIHHEI, MepOonpUsITHi §
Ne BBIHOCHMBIE HA 3agaHusd 1J15l CAMOCTOSITEIbHON PadoThI (YYHMTHIBAIOTCS 5
CaMOCTOSITEJbHOE npu nposegenud | S
u3yyeHne TeKyLIero S
KOHTPOJIs) ==
Pazpnen 11 CucTeMbl JUCIIETYEPCKOro ynpaBjiaenus U coopa nanubix (SCADA-cucTembl)
Tema 2.9 Industrial SQL Server — | TToAroTOBUTH KOHCIIEKT YCTHOE 5
pasBurue Microsoft MEPBOMCTOYHHKA. cobecenoBaHme
SQL Server. 0 pe3yIbTaTaM
IIpoxykt Plant2SQL BBITIOJTHEHHOM
paboTHI
Tema 2.10 | TenaeHuH pa3BUTHUSL [TonroToBUTH KOHCHIEKT YCTHOE 5
SCADA-cuctem MIEPBOMCTOYHHKA. cobecenoBaHme
0 pe3ybTaTam
BBITIOJIHEHHOH
paboThI
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3.5. [IpumeHeHne 3JeKTPOHHOI0 00YUYEeHM s, TUCTAHIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTUI

[Ipn peanuzanuu mHporpaMMbl y4yeOHOW JUCHUIUIMHBI JJIEKTPOHHOE OOydeHue u
JTUCTAaHIIMOHHBIC 00pa30BaTeNIbHBIC TEXHOJIOTUU HE IPUMEHSIOTCSI.



9

4. PE3YJIbTATBI OBYUYEHMS 11O JUCHUIIVIMHE, KPUTEPUN OIEHKHW YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHue IUIAHUPYEMBIX PE3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTU KOMIIETEHIIUH.

Yposnu Hrorosoe Onenxka B . Toka3zaTen ypoBHsi c)OPMHPOBAHHOCTH
c¢(hopMHPOBAHHOCTH KOJIUY€CTBO NATHOAILHOT =
., YHHBEpCAJIbHO¥(- .
KoOMIleTeH I u(-i) 0asioB cucreme 059 o01menpodeccnoOHATBLHBIX npodeccHOHATBLHON
B 100-6anabHoM 10 pe3yJbTaTaM N KOMIETEeH Ui KOMIIETEHITHH
. KoOMIeTeHunu(-i)
cucreme TeKyInei n K-=2:
10 pe3yJbTaTaM NMPOMeKyTOTHOM 0 HK 23
TeKyIIeH u arTecTallui '
v . WJI-TIK-2.4
TPOMEKYTOTHOM IK.-3:
arrecTanuu -
WA-TIK-3.1
WA-TIK-3.3
BBICOKUU OTJINYHO OO6yuaromuics:

- Ha BBICOKOM YypOBHE CIIOCOOEH pa3paboTarth
nojib3oBaTensckuil narepderic B SCADA-cucreme st
TEXHOJIOTMUYECKHX IPOLECCOB CI0XKHBIX POU3BOJICTB;
- KPUTHYECKM M CaMOCTOSITEIbHO OCYLIECTBIIIET
aHanmu3 (YHKIMOHAJIBHBIX TpPeOOBaHUM K cHUCTEME
yopaBieHHs W pa3pabaThIBaeT  apXUTEKTypy
pacnpeneneHHON CHCTEMbI aBTOMATH3AIINH;

- MOKa3bIBAET BBICOKHE CIIOCOOHOCTH B yMEHUH
paspabotarb npukiagHyio nporpaMmmy B SCADA s
peleHus 3aaa4 npoecCUOHANbHON AEATEIEHOCTH;

- JEMOHCTpPUpPYET OTJIMYHbIE HaBBIKM HACTPOHKHU

CEeTEeBOr0  O0OPYZOBaHUS  TPOMBINUICHHBIX U
KOMMYHHKAIIMOHHBIX ~ CETEeH, TPOTOKOJOB OOMEHa
JTAaHHBIMU;

- OTIIMYHO BJIJIEE€T HaBbIKAMU TIOMCKa HH(POPMALIUH
MOCPEACTBOM 3JIEKTPOHHBIX PECYPCOB;

- CaMOCTOATENIBHO YyMEeT HaxOOUThb HeCTaHIapTHHIC
pelleHHs HAyYHBIX M TIPOM3BOJCTBEHHBIX  33J1ay;




10

ucronb3oBath mnaker SCADA s mpoekTUpoBaHUs
pacnpeneneHabix ACY TII Ha OCHOBE COBpPEMEHHOTO
MIPOrPAMMHOT0 00ECTICUCHHSI.

MOBBITIIEHHBIN

XOPOIIIO

OO0yyvaromuics:

- Ha XOpoIleM YypoBHE crHocoOeH pa3paboraTh
nmoJtb3oBaTenbekuit uaTepdetic B SCADA-cucteme st
TEXHOJIOTHYECKHX IIPOLIECCOB CIIOXKHBIX IPOU3BOJICTB;
- JOCTAaTOYHO XOpPOIIO OCYIIECTBISICT  aHallu3
(hyHKIIMOHANTBHBIX TPEOOBAHUN K CUCTEME YIPABICHUS
W pa3pabaTblBaeT AapXUTEKTYpy paclpeneieHHOi
CHUCTEMBbI AaBTOMATHU3AIUY;

- MOKA3bIBAECT XOPOIIHE CIIOCOOHOCTH B YMEHUH
paspaborath npukiIagHyo nporpammy B SCADA ms
petrenus 3a7a4d TpoPecCHOHATFHON AesITeTFHOCTH;

- CHOCOOGH  TPOBECTH  HACTPOWKY  CETEBOTO
o0opynoBaHUs MIPOMBIIUICHHBIX u
KOMMYHHKAIIMOHHBIX ~ CETEH, TPOTOKOJOB OOMEHa
JTAHHBIMU;

- XOpOIIIO BJIaJIeeT HAaBbIKAMU TTOUCKA UH(POPMAITUN
MTOCPEIICTBOM DJIEKTPOHHBIX PECYPCOB;

- MOXKET HaXOJWTh HECTAHAAPTHBIC PEIICHHUS HAYIHBIX U
MTPOU3BOJICTBEHHBIX 33J1a4; UCMOIb30BaTh makeT SCADA
Ju1st ipoektupoBanus pacnpeneineHasix ACY TII na
OCHOBE COBPEMEHHOTO IIPOTPAMMHOTO 00ECIICUEHHS.

0a30BbIH

YIAOBJIETBOPHUTEIHHO

OO0yyvaromuics:

— JIEMOHCTPHPYET TEOPETHYCCKUE 3HAHUS OCHOBHOI'O
yueOHOr0 MaTepuala TUCIUILTUHEI B 00beMeE,
HE0OX0auMOM JIst AanbHekero ocsoeuus OITOIT;

- C 3aTpyJHEHHUSAMH yMeeT (PopMann3oBaTh
[OCTABJICHHYIO 3a/1a4y;

- IOKa3bIBACT YIOBJIECTBOPUTENIbHbIE CIIOCOOHOCTH B
YMEHHH B YMEHHHU Pa3padoTaTh MPUKIIATHYIO
nporpammy B SCADA tst pereHus 3aaa4q
po(heCCUOHANTBHON NIEATEIILHOCTY,
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- ¢ omuOKaMu criocoOeH POBECTH HACTPOUKY CETEBOTO
000pynOBaHMS MPOMBIIIIIICHHBIX U
KOMMYHHUKAIIMOHHBIX CETEH, MPOTOKOJIOB OOMEHa
JTAHHBIMU;

-Ha He BBICOKOM YPOBHE BJIaJIceT HaBBIKAMH ITOMCKA
WHGOPMAIUH TTOCPEACTBOM EKTPOHHBIX PECYPCOB

HU3KUN HEeyJ0BIeTBOpUTEIbHO | OOyudarommuiics:

—  JIEMOHCTpHpYET (pparMEeHTapPHbIEC 3HAHHS TEOPETUIECKOTO M MIPAKTUIECKOT0 MaTepHal, JOIYCKaeT
rpyObIe OIUOKH IPH €r0 M3JI0KCHUH HA 3aHATHSIX U B XOJIE TPOMEKYTOUHOM aTTECTAIVH;

—  UCHBITHIBAET CePhE3HBIE 3aTPYIHEHHS B TPUMEHEHUH TEOPETUUECKUX TON0KEHUH IIPH PEILIEHUN
MPaKTUYECKUX 3a/1a9 IPO(heCCHOHATFHON HAIIPAaBICHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIa[iceT HEOOXOAUMBIMH JJISl TOTO HABBIKAMU M IPUEMaMHU;

— He CIoco0eH COCTaBHUTh AITOPUTM JUIS pELIeHHs TIOCTaBJIeHHO 3a1a4n;

— HE BIaJeeT MPUHIMIAMH Pa3paboTKNi OCHOBHBIX aJITOPUTMUYECKUX KOHCTPYKIINH;

—  BBINIOJIHSAET 33/JaHUs TOJIBKO 10 00pasIly | 110/ PyKOBOJICTBOM IIPETIOaBaTes;

—  OTBET OTpaXkaeT OTCYTCTBHE 3HAHHUI Ha 0a30BOM YPOBHE TEOPETUIECKOTO U MMPAKTUIECCKOTO
MaTepuaya B 00beMe, He0OX0JUMOM /sl lalbHel el y4ueObl.

S. OIIEHOYHBIE CPEJICTBA JIJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEXXYTOUYHOM
ATTECTAIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

[Ipy mpoBeneHUU KOHTPOJS CAMOCTOATEIbHOM PabOThl OO0y4aroUIMXcs, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOW aTTecTalluu Mo y4eOHOM
aucuuIuiiHe «MHTerpupoBaHHbIE CUCTEMbI IPOSKTHPOBAHNUS U YIIPABJICHUS» IPOBEPSIETCS YPOBEHb C(POPMUPOBAHHOCTH y 00YUAIOLINXCSl KOMIIETEHIHIA
U 3allJIJaHUPOBAHHBIX PE3yJIbTaTOB O0yUYeHUs MO JUCIUIUIMHE, YKa3aHHBIX B pa3/iese 2 HacTOosIIeNH MPorpaMMBl.

5.1. @opMsbI TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH, IPUMEPBI TUIOBBIX 3a1aHUM!

Ne n/m DopMBbI TEKYIIET0 KOHTPOJIS ITpuMepbI TUNOBBIX 32JAHUI
1 Tect 1. HMI (MMI) sto
o paszeny II «Cucremsr 1) cpencTBa 0TOOpaXKEHMS U MIPEACTABICHUS TEXHOJIOTHISCKON NH(OPMAIIHH;
JIMCIIETYEPCKOTO YIPaBICHHS U cO0pa 2) cpeAcTBa aBTOMAaTHYECKOTO yIPaBIEHUS;

nanHbix (SCADA-cHCTEMBI)» 3) cpencTBa IUIAHUPOBAHUS ITPOU3BOJICTBEHHOTO TPoIIecca.

2. OcHoBHoe Ha3zHaueHns SCADA-cuctem -

1) cOop JaHHBIX, BU3yadH3alisi TEXHOJIOTHYECKOTO MPOIIECcca, CYIepBU30PHOE YIIPABIICHUE,
2) pa3paboTKa, OTIaKa ¥ 3arpy3Ka IporpaMM JJisl MPOMBIIUICHHBIX KOHTPOJIICPOB;
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Ne n/m DopMBbl TEKYIIEr0 KOHTPOJIA

IIpuMepHI THIIOBBIX 3aJaHUI

3) pa3paboTKa MpOeKTa aBTOMATU3aINN TEXHOJIOTHIECKOTO TpoIiecca.

3. SIBastercst it SCADA-cucrema cucremamu kKiaacca MMI (HMI)?

1) BesycnoBHoO siBisieTcs;

2) be3yclioBHO He sIBIISIETCS;

3) SBnsiercs B 3aBUCHMOCTH OT Habopa QyHkuuii, peanusoBanHeix B SCADA-cucreme.

4. TlporpammHoe obecnieucHue, peanusyomiee crangapT OPC (OLE for Process Control) ucmonb3yercs: B

OCHOBHOM B

1) MPOMBITIIIIEHHBIX KOHTPOJIIEPaXx;
2) SCADA-cucremax;
3) 0pUCHBIX TIPUITOKEHUSX AIMUHICTPATHBHOTO YPOBHS YIIPABICHUS TIPOU3BOICTBOM.

5. Cucrema TRACE MODE no3BossieT nporpaMMipoBaTh

1) m06bIe TPOMBIIIIIEHHBIE KOHTPOJUIEPHI U KOMIIBIOTEPHI;

2) IPOMBIIIIEHHbIE KOHTPOJUIEPHI U KOMITBIOTEPHI JIFOOOTO THIIA, HO TOJIBKO U3 CITUCKA MOA-
JIep)KUBAEMOTO 000PYJOBAHHUS;

3) Tonbko PC-coBMecTHMBIE IPOMBIIITICHHBIE KOHTPOJIEPHI X KOMITBIOTEPHI.

5.2. Kpurepuu, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaumeHoBaHue
OIIEHOYHOI 0 Ixanbl OLeHMBAHUS
(Kggigf;i?{o- Kputepun onennBanus
100-6anabpHas [aTudanasuas
S cucrema cucremMa
MeponpHUATHSA)
OTYer 1o Pabora BhInosnHeHa noMHOCTHIO. HeT ommbok B TIOrHUecKuX paccyXIeHusX. Bo3mMoxHO 5
11aGopaTopHoi paGore | HATMYHE OAHOM HETOYHOCTH I OIHCKH, HE SIBJISIOMIMECS CIICICTBHEM HE3HAHHS HIIH
HeMoHUMaHusl yueOHoro marepuana. O0yJaromuiics moKa3a HONMHBIH 00beM 3HaHU,
YMEHHI B OCBOSHHH MTPOHACHHBIX TeM U IPUMEHEHHE UX Ha MPaKTHKE.
PaboTa BeITIOTHEHA TIOTHOCTHIO, HO 000CHOBAHUWH IIIarOB PEIICHUS HEAOCTATOTHO. 4
Jlonymena ojiHa ommOKa Wiv Ba-TPU HEJJOUETA.
Jomyiensr 6omnee oaHOM OMmMMOKY Win 00Jiee ABYX-TPEX HEI0UETOB. 3
Pabora BEIMONTHEHA HE MOTHOCTHIO. JlOMyIIeHBI TPYObIE OIIUOKY. 2
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HaumeHoBaHue
OII€HOYHOT 0 IIxanbl OneHNBAHUS
(ngigf;l:;o_ Kputepun ouennBanus
100-6anabHast IsTnéanibHast
S cucremMa cucTeMa
MepOonpHATHS)
Tect ITpaBuna oLEeHKH BCEro TeCTa: 5 85% -
o01mas cymma 0aJijIoB 3a BCE MPABIIIBHBIC OTBETHI COCTABIISET 5 OAIIIOB. 100%
4 65% -
84%
3 41% -
64%
2 40% u
MeHee
40%

5.3. IlpomexyTrouHas aTrecTauus:

®opMa NPOMeKYTOYHOM
arrecTanun

TunoBbie KOHTPOJIBLHBIE 32/IaHUSI U HHbIE MATEPUAJIBI
JJIsl IPOBe/IeHNs] MPOMEKYTOYHOM aTTeCTAIMMN:

3auer:
B YCTHOHU (hopMe TI0 BOIIpocaM

1.OcnoBuble nousaTus u pynkuun SCADA. [Iporpammuoe obecrieueHue.
2. CoObrTust 1 anapmel. PaboTa aHaaoroBoro aixapma.

3. PazpaboTka 4enOBEKO-MalIMHHOTO HHTEpdeiica.

ABTOMATUYECKOTO YIPABJICHHUS.
4. ®yakuun SCADA: XpaHeHne ucTopuu Iporiecca, 0e30macHOCTh, 00IEeCUCTEMHbBIE () YHKITUH.

SCADA «kak cucrema JHCIETYEPCKOTO

u

5.4. Cucrema OOCHUBAHUA PCIYIbTATOB TCKYILICI'O KOHTPOJIA U HpOMC)KYTO‘IHOﬁ aTTCCTAallNu.
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®DopMa NIPOMeKYTOYHOM
arTecTauuu

HaumeHoBaHHE OIIEHOYHOTO
cpencTBa

Kpurepun oueHuBanus

IMIxaasl onleHUBaAHUS

100-0aaabHas
cHcereMa

IIarnoanabpHan
cucremMa

3adeT ¢ OIeHKOM:
B yCTHOM (hopme 1o Omieram

OOyuaromuiics:

—  JIEMOHCTPHUpPYET 3HaHUS OTJINYAIOLINECs TTyOUHOH
COJZIEP’KaTEIbHOCTBIO, JaeT MOJHBIA NCUEPIBIBAIOIINNA OTBET, KaK Ha
OCHOBHBIE BOIIPOCHI OMJIETa, TaK M HA JOMOJHUTEIbHBIC;

—  cBOOOJHO BiaJieeT HAy4YHBIMU ITOHATUSAMH, BEAET IUAJIOT U BCTYIAeT B
Hay4HYIO0 TUCKYCCHIO;

—  Ccmoco0eH K MHTEerpaluy 3HAHHUH 110 OIPEICIICHHOM TeMe,
CTPYKTYpUPOBAaHHUIO OTBETA, K AaHAIN3Y MOJIOKEHUH CYIIECTBYIOIINX
TEOPHid, HAyYHBIX LIKOJ, HAPaBJICHUI 0 BONIpOCy OmieTa;

—  JIOTMYHO M JAOKa3aTeNIbHO PaCKPhIBAET MPpodsIeMy, IPEUIOKEHHYIO B
ounere;

—  cBOOOJHO BBINOJIHAET NPAaKTHUECKUE 3aJaHNs TIOBBILIEHHON
CJI0’KHOCTH, IIPEAYCMOTPEHHBIE IPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U JIOTIOJTHUTEILHON JINTEPATYPOH.

OTBeT He COAEPKUT (PAKTUUECKUX OIIMOOK U XapaKTEepU3yeTcs IITyOnHOH,
[IOJIHOTOM, YBEPEHHOCTBIO CY)KICHUH, HIUTIOCTPUPYETCS IPUMEPaMH, B TOM
4Hcie U3 COOCTBEHHOM MPAKTHUKH.

5

OOyuarommuiics:

—  MOKa3bIBaeT JOCTATOYHOE 3HAHUE YUEeOHOT0 MaTepuaia, HO JIOIyCKaeT
HeCyIIeCTBeHHBIC (DAKTUIECKUE OIMTHOKH, KOTOPBIE CITOCOOCH UCIIPABUTH
CaMOCTOSITENILHO, OJIaroiapst HaBOISIIEMY BOIIPOCY;

—  HEIOCTAaTOYHO PAcKphITA MPoOJieMa 110 OJJHOMY M3 BOIIPOCOB OWIIeTa;
—  HEIOCTAaTOYHO JIOTHYHO IMOCTPOCHO M3JI0KEHHUE BOIIPOCa;

—  YCICIIHO BBITIOJHSET MPETyCMOTPECHHBIC B TPOrpaMMe MPAKTUICCKUC
3aJlaHUs CPEIHEH CII0)KHOCTH, aKTUBHO PabOTaeT ¢ OCHOBHOMW JIMTEPATYPOH,
—  JIEMOHCTPHPYET, B IIEJIOM, CHCTEMHBIH ITOJIXO0J K PEIICHUIO
MPaKTUYECKUX 3aJ1a4, K CAMOCTOSTEIbHOMY ITOTIOJTHEHHUIO U OOHOBJICHUIO
3HAaHUH B X0JI¢ AajibHEIeH yueOHoM paboThl B MPodheCCHOHATBHON
JIESTEIHLHOCTH.
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®DopMa NIPOMeKYTOYHOM
arTecTauuu

HaumeHoBaHHE OIIEHOYHOTO
cpencTBa

Kpurepun oueHuBanus

IMIxaasl onleHUBaAHUS

100-0aaabHas
cHcereMa

IIarnoanabpHan
cucremMa

B oTBeTe packpbiTO, B OCHOBHOM, COJIEpKaHUE OMIICTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMTPOCHI.

OOyuarommuiics:

—  TIOKa3bIBacT 3HaHMS (PParMEHTAPHOTO XapaKTepa, KOTOphIe
OTIIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COJIEPKATEILHOCTHIO, JOMYCKAET
(akTUYEeCKUE rpyObIe OIIMOKH;

—  HE MOXET 000CHOBATh 3aKOHOMEPHOCTH U MPHUHIIUIIBI, OOBICHUTH
(haKThI, HApYIICHA JIOTUKA U3JIOKEHUS, OTCYTCTBYET OCMBICICHHOCTD
MPEJICTABISIEMOT0 MaTepHala, MPEJICTABICHUS O MEKIPEIMETHBIX CBSI3SIX
cia0kIe;

—  CIIPaBJISETCS C BBITIOJHCHUEM MPAKTHUYSCKUX 3aJJaHUM,
MPEyCMOTPEHHBIX POTPAMMO¥, 3HAKOM C OCHOBHOH JTUTEPATyPOH,
PEKOMEHIOBAaHHOH MPOTPaMMOii, JIOMMYyCKAET IMOTPEITHOCTH U OIIHOKU TIPU
TEOPETUIECKUX OTBETaX M B XOJI¢ MPAKTHUECKON pabOTHI.

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTEIIEHEIC BOIIPOCHI OMJIETa, OTBET HOCUT
penpoayKTUBHBIN XapakTep. HeyBepeHHO, ¢ OONBIINMU 3aTPYAHEHUSMH
pelaeT NpakTHYECKUe 3aaull WIH He CIPAaBIISIeTCs] ¢ HUMHU
CaMOCTOSITEIIHHO.

OOyuaromuiicsi, 0OHApYKUBACT CYIIESCTBEHHBIE MPOOEITBI B 3HAHUSIX
OCHOBHOTO y4e€0HOT0 MaTepHuala, IOMyCcKaeT MPUHINIHAAIbHBIE OITHOKH B
BBITIOJTHEHUY TIPEyCMOTPEHHBIX ITPOTPaMMO MTPAKTHYECKUX 3aJaHHH.

Ha Gonbiryro 4acTh JTOMIOJHUTEILHBIX BOIIPOCOB 110 COCPKAHHIO dK3aMCHA
3aTpyIHSETCS JaTh OTBET WM HE JAaeT BEPHBIX OTBETOB.
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OreHka o JUCLUIUIMHE BBICTABIISAETCS 00ydaroUIeMycsl ¢ y4ETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEKYTOUHOH aTTECTALUU.

®opMa KOHTPOJIS 100-6ananHas cucrema IIsaTudanibHas cucrema
Texyuuii KOHTPOJIb:
- oTYeT 10 J1abopaTopHoii pabore (8 2-5
pabor)
TecTpoBaHHE TUCHEMEHHOE 2-5
[MpomexxyTouHas aTTecTanus OTJIIMYHO
(3auet ¢ oreHKo#) XOPOIIIO
Hroro 3a TUCIUIIIMHY YIOBJIETBOPUTEIHHO
3auer ¢ OIeHKOI HEYIOBJICTBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuszamusi mporpamMmbl mpeaycMaTpUBAaeT MCIOIB30BaHUE B TMpolecce OOydeHHS
CIIEAYIONINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- poOJIeMHas JTCKITUS;

- MPOBE/ICHUE HHTEPAKTUBHBIX JICKITUH,

- IMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH,

— oOydeHue B COTpYIHUYECTBE (KOMaH/IHAs, TPYyMIoOBas paboTa).

7. ITPAKTHYECKASA ITIOAI'OTOBKA
[IpakTHyeckas MOJrOTOBKA B paMKax Y4eOHON AUCIUIUIMHBI HE Pea3yeTcCsl.

8. OPI'AHU3AIIUA OBPA3ZOBATEJIBHOI'O TPOUHECCA JJIs JIMIY C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

[lpu oOy4eHMM M1 C OrpaHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbSI W HWHBAJIHUIOB
UCIIONIB3YIOTCSl TIOJXOJIbI, CIIOCOOCTBYIOIIME CO3JaHHI0 Oe30aphepHOil 00pa3oBaTENbHONU CpPEIIbI:
TexHoJIoTuH auddepeHnmanu 1 WHIUBUIYaTbHOTO OOYYEHHS, TIPUMEHEHHUE COOTBETCTBYIOIIMX
METOIUK 10 pabdOTe C WHBAIWAAMH, WCIOJIb30BAHHE CPEICTB JIHCTAHLIMOHHOTO OOICHHUS,
IPOBEJICHUE JIOTIOJHUTEIBHBIX HHAWBUAYAJIbHBIX KOHCYJBTAIMH MO0 M3y4aeMbIM TEOPETUYCCKUM
BOMPOCAM M TPAKTUYCCKUM 3aHITHSM, OKa3aHWE IMOMOIIM IPHU IMOATOTOBKE K IMPOMEXYTOUHOU
aTTeCTaIHH.

[Tpu HEeoOXoaMMOCTH pabodasi MporpaMMa AMCHUIUIMHBI MOXKET OBITh aJanTHpPOBAaHA IS
obecrieueHns 00pa30BaTEIBHOTO MPOIIECca JIUIaM C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI, B
TOM YHCJIE JUIS AUCTAHIIMOHHOTO OOYYCHHSI.

VYueOHbIE W KOHTPOJIBHO-M3MEPUTEIIBHBIE MaTepuaibl MNpPEACTaBISIOTCS B (opmax,
JOCTYIHBIX JUTSI U3YYEHUS! CTYIEHTAMU C OCOOBIMU 00pa30BaTEIbHBIMH MMOTPEOHOCTSIMHU C YUETOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

JInisi TOATOTOBKM K OTBETY Ha TPAKTUYECKOM 3aHSATHH, CTYIEHTaM C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JJOPOBBSI CPETHEE BPEMS YBEIMYHMBACTCS MO CPABHEHHUIO CO CPEJIHUM BpEMEHEM
TIOJITOTOBKH OOBIYHOTO CTY/ICHTA.

JInsl CTYZIGHTOB ¢ MHBAJIMIHOCTBIO HIJTH C OTPAHUYECHHBIMHA BO3MOKHOCTSIMH 3JI0pOBbsi popMa
NIPOBE/ICHUS TEKYIEH U TIPOMEXYTOYHON aTTECTAllMU YCTaHABIMBACTCS C YIETOM WHIMBHyaTbHBIX
NCUXO(PHU3HMUECKUX OCOOCHHOCTEH (YyCTHO, MUChMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpPE, B
dbopme TeCTUPOBAHUSA U T.I1.).
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[TpoMexyTodHas aTTecTanus Mo AUCIUILTUHE MOXKET MPOBOAUTHCS B HECKOIBKO ITAMOB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBCPUICHHIO HM3YYCHHS OTACIBHBIX TEM JUCHUILIMHBL [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTABISIETCS AOMOJHUTEIHHOE BpEeMs Ui TIOJTOTOBKM OTBETA Ha
3aueTe UM SK3aMCHE.

JlJiss OCyIIeCTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH M TPOMEKYTOUHOM
aTTeCTalliy, OOYyYaIOMUXCA CO3JAI0TCA, MPHU HEOOXOAMMOCTH, (OHIBI OIEHOYHBIX CPEACTB,
aIaNTUPOBAHHBIE JJIS JIUI] C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 37I0POBbsSI ¥ TIO3BOJISIOIIUE OIICHUTH
JOCTHKECHUE MMM 3allJJAHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNIbHOM MporpamMme pe3y/IbTaToB
o0ydeHUss U ypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETCHIIMMU, 3asBICHHBIX B 00pa30BATEILHOM
mporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJIMHBI

MatepuaibHO-TEXHUYECKOE 0OecredeHne Oucyuniunsl Npu 00y4eHHH C HCIOJIb30BaHUEM
TPAIULIMOHHBIX TEXHOJIOTHI 00yUCHHSI.

HaumeHnoBaHHe y4eOHBIX ayIUTOPHIA, . .
A GO ATOPHI DA CTEPCiIE) GHOTIeR) OcHalIeHHOCTh Y4e0HBIX AyANTOPHIi, 1a00opaTopui,
TR, T T ST T ST T MaCTepCECHX, 0M0IHOTEK, CIIOPTUBHBIX 32J10B,
NPOPHIAKTHYECKOT0 00CIYKMBAHNS Y1e0HOr0 MOMIUCHWH 15! XPAHEHUS! U NPOGUIAKTHHECKOro
T T 00cTy:KHBAHUS y4e0HOTr0 000Py10BAHUS U T.II.

119071, 2. Mockea, Manasa Kanyxcckas yauya, oom 1, cmpoenue 1

ayIUTOPHH [Tl IPOBEACHUS 3aHATUI KOMIUIEKT y4eOHO Me0enH,

JIEKIITUOHHOI'O THIIa TEXHUYECKUE CPEICTBA O0yUEHHUS, CITyXKaIlne s
npeAcTaBIeHuUs yueOHOM HHPOpMauK OONbLION
ayJIUTOPUH:

— 10 nepcoHabHBIX KOMITBIOTEPOB;
— TIPOEKTOP,
— DKpaH.

ayJIUTOPHH JUIsl IPOBEACHUS 3aHATUI KOMIUIEKT y4eOHO Me0enH,

CEMHHAPCKOI'0 THUIIA, TPYIIIOBEIX U TEXHUYECKUE CPEICTBA O0yUEHHUS, CITyXKaIne s

VHJUBUIYabHBIX KOHCYIbTAINH, TEKYIIErO TIpeJICTaBICHUs y4eOHOM HH(POPMAITUH OOJBIION

KOHTPOJISL X IPOMEXYTOYHON aTTECTAlUU ayJIUTOpHH:

— TIPOEKTOP,
— DKpaH,
— 10 mepcoHaIbHBIX KOMIBIOTEPOB

ayIUTOPHHU ISl IPOBEAECHUS 3aHATUH I10 KOMIUIEKT y4eOHO# Me0enH,

MPaKTUYECKON MOJITOTOBKE, IPYIIOBBIX U TEXHUUYECKUE CPEICTBA O0YUCHHUS, CITyXKAIUe JIIs

VHJUBUTYaJbHBIX KOHCYIbTAIUI MpeJICTaBICHUs y4eOHOM HH(POPMAITUH OOJBIION
ayJIUTOpHH:

— 10 mepcoHaIBHBIX KOMITEIOTEPOB,
— DKpaH,
— TPOEKTOp
IMomenieHust A1 CAMOCTOSITEIbHOI PaGoThI OcCHAlIEHHOCTb OMeLeHN i 1JIs CAMOCTOSITeIbHOMI
o0yyaommuxcs padoThI 00y4aKIUXCs
YUTATBHBIN 321 OUOTUOTEKH KOMIIBIOTEPHAS] TEXHUKA;
MOAKII0YEHHE K CeTH «IHTEpHET)

TexHomornueckoe  oOeclieueHUEe  peanu3alliil  MPOTPaMMbl  OCYIIECTBISIETCS  C
UCIIOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MHQOPMAIMOHHO-00pa30BaTENbHON  CPEIbI
YHUBEPCUTETA.
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10. YYEBHO-METOJINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOH JAUCHUITIMHBI
BI/I}_I M3IaHUA A)Ipec caiita ObC KoJu4ecTBo
Ne TI'on WJIH 3JIEKTPOHHOI0 pecypca 3K3eMILISIPOB B
ABTOP(BI) HaumeHoBaHue U31aHUsA (yueOHuk, YII, HN3naTesibeTBO .
n/n MII 1 1p.) H3IAHNA (3amoJIHsIeTCo 1JIs1 M3IAHMI B oubmoTeKe
Ap- 3JIEKTPOHHOM BH/I€) YHuBepcutera
10.1 OcHoBHas TUTEpaTypa, B TOM YHCIIE AIEKTPOHHBIC U3TaHUS
CoBpeMeHHas aBTOMAaTHKa B
B.II. M, CHCTeMax yIpaBJIeHHUs VuebHoe http://znanium.com/catalog/produ
1 M.IO. Tepyxu. TEXHOJIOTHYECKUMU nocoowue M.: THOPA-M 2017 /926213 1
MPOIECCaMHU
) B Kotiox I;Ip(())eI;THI;OBa:p;e . VuaeBoe M.: KYPC: HHI po014 Efltié:llégnl%nlum.com/catalog/produ )
BTOMATH3MPOBAHHBIX CHCTEM | - o MHOPA-M
MIPOU3BOJICTBA
[IporpamMmmupyembie http://znanium.com/catalog/produ
3 IInmos O.B. KOHTPOJIICPBI B CHCTEMAX VuebHuk M.: HUI] UHOPA-M | 2016 ct/515991 3
MIPOMBIIIUIEHHOM
aBTOMATH3AIUU
PrerkkoBa E.A.,
Makapos A.A., 3ax | MUKpOTIpOIIECCOPHI OT M.: ®IFEOY BO «PI'Y
3 apKuHa MIPUHLIUIIOB ITIOCTPOEHUS A0 Mownorpadus 2018 30
nM. A.H. Kocsiruna»
C.B., Bnacenko BapHaHTOB MCIIOJIb30BaHUS
O.M.
10.2 JlomomHUTENBHAS IUTEPATYPA, B TOM YHCIIC DJICKTPOHHBIC H3TaHMS
B.B. Kinemnuxos, ABTOMATH3ALINSA VuebHoe M.: UHOPA-M 2017 http://znanium.com/catalog/produ | -
1 H.M. Cynran-3age, | MpoOU3BOJICTBEHHBIX mocobue Ct/883959
A.Il'. Cxuptmamse. TIPOIIECCOB
10.3 Metoaudeckue MaTepraisl (yKa3aHHs, PeKOMEHIAINH 110 OCBOCHUIO MUCHUILIHNHEI (aBTOpoB PI'Y M. A. H. Koceiruna)
HHTErprpOoBaHHbBIE CHCTEMBI O0C yHuBepcureTa
1 Proxkosa E.A., MIPOEKTUPOBAHUA U Yueonoe M.: MT'VAT 2015 20
3axapkuna C.B. mocooune

ynpasiieHus: yue0. mocobue.
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Y. 1. JIabopaTopHsIit
HPaKTHKYM

PrerxkoBa E.A.,
3axapkunHa C.B.,
Baacenko O.B.,
Makapos A.A.

WHTErprpOBaHHbIC CHCTEMBI
MPOCKTUPOBAHUS U
yIpaBieHHs: y4e0. mocooue.
Y. 2. JlabopaTopHbIii
OPaKTHKYM

YyeOHoe
rnocooue

M.: MTYIT

2016

20C yHuBepcuTeTa

20
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11. NHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOI'O TPOIECCA

11.1. Pecypcbl 2nekTpoHHON OMOIMOTEKH, HHPOPMALIMOHHO-CITPABOYHBIE
CUCTEMBI U TIpo(ecCHOHATBHBIC 0Aa3bI TAHHBIX:

Ne mm | DylekTpOHHBIE yUeOHbIe U3IAHNS, JJIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChl

1. OBC «Jlauw» http://www.e.lanbook.com/

2. «Znanium.comy Hay4dHO-U3aaTeabCKoro HeHTpa «Mudpa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PI'Y um. A .H. Kocesiruna» na margopme 3bC «Znanium.com»

http://znanium.com/

IIpodeccnonanbabie 6a3bl JAHHBIX, HH(POPMALNHOHHBIE CIPABOYHBIE CHCTEMbI

1. Ounuknoneaus ACY TIL. https://www.bookasutp.ru/

o

vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

Haykomerpuueckas 6a3a manusix SCoOpus https://www.scopus.com/home.uri

Hayxomerpuueckas 6a3a nanusix Web of Science https://access.clarivate.com/

Poccuiickas rocynapcTBenHas oubnroTeka https://www.rsl.ru/

oA~ W

Arduino.

~

Android.

8. http://cxem.net CaiiT o pagro3JeKTPOHUKE U MUKPOIJICKTPOHUKE

9. http://edurobots.ru/ OOpazoBaTeNBHBII MOPTAJ IO POOOTOTEXHKE

11.2. [lepedeHb NPOrpaMMHOro 0OecIeueHus

PexBU3MTHI NOATBEPKAAIOLIET0
Neni/m | IIporpamMmmHoe oGecnieueHune ATBEPAULAIONI

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 or 20.05.2019
2. TraceMode6 JleMo BepcHst
3. Iconics Genesis32 JlemMo Bepcust

Bcepoccuiickasi mateHTHO-TexHHYeckas OuOnmoreka https://wwwl.fips.ru/about/vptb-otdelenie-

http://bildr.org MHCTpYKIMM MW CKETYM IS MOAKIIOYCHUS Pa3IMYHBIX KOMIIOHEHTOB K ILIATE

http://arduino-project.net/ Buneoypoku, OHOIMOTEKH, IPOSKTHI, CTAThH, KHUTH, MPUIOKCHUS Ha

nokymenta/ CBOGOIHO pacipocTpaHsieMoe



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
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JIUCT YUETA OBHOBJIEHUI PABOYEN [TIPOI'PAMMBbI YYEBHOM
JTUCHUIIINHBI

B pabouyto mporpammy yueOHOH AUCHMIUIMHBI/MOLYJIS BHECEHBI N3MEHEHHsI/OOHOBJICHUS U
YTBEPXK/I€HBI HA 3aCeJaHNU Ka(eaphl:

Ne i rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00OHOBJICHHA ¢ YKa3aHHMeM pa3jeJia W 1aTa 3aceJaHusl
PIIJ Kadeapsl
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