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1. Ilesap, 3272494 M VIAHMPYEMbIe Pe3yJIbTAThl 00y4YeHHUs 10 JUCHMILIMHE

Llenbro OCBOCHMUS

TUCIUATLIAHEI

b1.B.J12.01.02.02 MonenupoBanu

v

ABTOMATU3UPOBAHHBIX IMPOLCCCOB ABJELICTCA: HW3YUCHUC IPUHIUIIOB MOACIIMPOBAHUA H

CUMYJISIIIUU  JJIA  aHalu3a W
UCTIOJIb30BaHuEM coBpeMeHHoro [10.
3amayaMy AUCUUTUTHHEI SIBIISTFOTCS:

- U3Yy4YCHUC MCTOAOJIOTHUH MOACIIMPOBAHUS;

OIITUMM3alTH

ABTOMATHU3HWPOBAHHBIX  CHCTCM

- HpI/IO6p€TeHI/I€ HAaBBIKOB aHAJIM3a MO,HeJIeﬁ U CUCTCM,

- IPUOOPETEHNE HABBIKOB ITOCTPOEHUS MOJEJIEH aBTOMATU3UPOBAHHBIX CUCTEM;

- mpuoOpeTeHre HaBbIKOB NpuMeHeHusd [10 1y cumynsmnum.

Kommiereniiuu u mHAUKATOPHI, (HOPMHUPYEMBIE Y 00yUYaOIIUXCS:

C

KOI{ 1 HAMMCHOBAHHUEC KOMIICTCHIINN

KOI[ 1 HAUMCHOBAHWEC HWHJAWKATOpa

[TK-1. CnocobeH oCcyIIecTBIATh AKCILTYaTalHIo,
pasButTHe U HUPPOBYIO TpaHCHOPMAIIUIO CUCTEM
ABTOMATHU3ALMU U YIIPaBICHUS
TexHoJoruueckumu npoueccamu (ACY TII)

3Hepl"006’beKTOB

[1K-1.3. Hcnons3yet unudpoBoe NpOeKTUPOBAHUE U
MOJICTTHPOBAHUE PEXKUMOB PabOTHI CUCTEM

aBTOMaTHU3alluu.

[TK-1.7. Crioco6GeH mpoBOIUTH MOATOTOBKY,
IPUMEHSITh U KOHTPOJMPOBATH COOIIOCHHE
HOPMATHUBHO-TEXHHUECKOH M SKCILTyaTallMOHHON

HAOKYMCHTAIIMH B SHCPTCTUKE

ITK-2. Cnocoben obecreunBaTh KOMILIEKCHYIO
HKCIUTyaTaIUIo, METPOJIIOTHYECKOe
COIIPOBO’KACHNE U HOPMATUBHO-TEXHUYECKOE
perynupoBanue pabotsl CU u UNC

HEPTrOOOHEKTOB

I1K-2.2. Crioco6eH BBIMOTHATH SKCIEPTUIY
IIPOEKTHOM TOKYMEHTALlUU U aKTyaIu3aluIo
PETIIaMEHTOB COTJIACHO HOPMAaTUBHO-TEXHUUYECKUM
TpeOOBaHUAM SKCILUTyaTallul TEXHUYECKUX CPECTB

QJICKTPOCTAaHIIUHN

2. MecTo qucuuiuinabl B cTpykrype OIl

[IpeamecTBytome AMCHUILUIAHBL (MOIyn), npaktuku, HUP, np.

b1.B.01. [In¢ppoBbie cucTeMbl ABTOMATH3ALMHA U YIIPABJICHUS

[locnenyronme nucuumauHel (Moaynu), npaktuku, HUP, np.

b2.B.03(I1x) IIpou3BoacTBeHHAs] NPAKTUKA (MPeAMIIIOMHAS)

3. CTpyKTYypa U cofep:KaHue TMCUMILTUHbI

3.1. CTpyKTYypa AUCHMILIMHBI

Jiist ouHoM hopmbl 00yUeHUS




Bun yueOHoit paboThl Bcero Bcero CemecTp(bl)
3E 4acoB 3
OBLIAA TPY JOEMKOCTb JUCHUITJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 38 38
AYJIUTOPHAS PABOTA 0,7 24 24
Jlexun 0,2 8 8
[TpakTrueckue (CeMUHAPCKUE) 3aHATHS 0,5 16 16 "
JlaboparopHbie pabOTHI 0 0 0
CAMOCTOSTEJIbBHASI PABOTA OBYYAIOIIETI'OCA 2,3 84 84
[IpopaboTka yueOHOTO MaTepuaia 1,3 48 48
KypcoBoii npoexr - - -
KypcoBas pabota - - -
[ToaroroBka K MpOMEXYTOYHON aTTeCTaIlH 1 36 36
[IpomexyTouHast aTTecTalus: €]

3.2. Coaep:xkanue TMCUMILINHBI, CTPYKTYPHPOBAHHOE 110 pa3jejiaM U BUIAM 3aHSATHIA

Pacnipenenenue DopMeI 1 WHnexcsl THOWKAaTOPOB
. TPYAOEMKOCTH BUJI bopMUpyeMbIX
3 10 BU/IaM y4eOHOH paboThl KOHTPOJIA KOMIIETEHIIHH
Paznensl 8
JUCHMILINHBL o = o) ©
g || &2 8 E
= 8| B B
Paznen 1. OcHoBEI
ABTOMATH3AINH U 14 2 0 2 10 TK 1 EE:%; g’ b
MOJIETHPOBAHHS. o
Pasnen 2. Meronsl )
MOJEIIUPOBAHUS U 42 4 0 10 28 TK 2 HE:}'; g’ g’
HCCIICIOBaHUS. ’
Paznen 3
IIpakTraeckoe
I pI/IMeHeHI/Ie u IIK-1.7.3, V;
P 16 2| 0 | 4 | 10 TK 3 IIK-13 3. V. B;
pealinsanni I[IK-2.2.3,Y,B
aBTOMATU3HPOBAHHBIX
CHCTEM.
I[IK-1.7.3,V,B
OK3aMeH 36 OM IIK-1.3 3,V, B;
I[IK-2.2.3,Y,B
Hroro 3a 3 cemectp 108 8 0 16 48
HUTOr'O 108 8 0 16 48




3.3. Conep:xanue QUCHUNIMHBI

Paznen 1. OcHOBBI aBTOMATH3AIMUA M MOIEJIMPOBAHMSI.

BBenenue B IUCIUTIIIUHY .

Tema 1.1. OOmias Teopus MOJCTUPOBAHUS U TUITBI MO/IETIEH.

Beenenne nonstust «Monenby. Bumsl Mogenelt (MareMatndeckue, (pu3NYecKue,

I/IMI/ITaHI/IOHHBIC) N OCHOBHBIC ITPUHIUIIBI UX IIOCTPOCHUA.

Tema 1.2. OOmue TpeOOBaHUS K MPOCKTUPOBAHUIO ABTOMATHU3HPOBAHHBIX
CUCTEM.

[IpaBuna co3naHusi aBTOMATU3UPOBAHHBIX CUCTEM. JTambl MPOECKTHUPOBAHUS U
TpeOoBaHus  (HAJAEKHOCTh,  TOYHOCTh,  O€30MaCHOCTh),  KOTOPHIM  JIOJDKHA
COOTBETCTBOBATh T'OTOBAsI CUCTEMA.

Paznen 2. MeToabl MOAEJTUPOBAHUA U UCCIICAOBAHUSA.

Tema 2.1. Mojenu u THUITBI aBTOMAaTU3UPOBAaHHBIX cuUcTeM. llocTpoeHue 0a30BbIX
Mojienel. MoienupoBaHie TEXHOJOTMUYECKUX MPOLIECCOB.

[Tops 0K IOCTPOEHUST MaTEMaTUYECKOM MOJEIN KOHKPETHBIX IPOU3BOACTBEHHBIX
mporueccoB (Hanpumep, padboTa KOHBeHepa WK HarpeB aetanu). [lepexon oT cioBecHOTro

onucanus K GopMyJiaM U CXemMam.

Tema 2.2 Meronpl  uccienoBaHUST M OHEHKA  3(PPEKTUBHOCTU
ABTOMATH3MPOBAHHBIX CHCTEM.
W3yyeHne  MeETOJOB  OIIEHKHM  MPOU3BOAUTEIBHOCTH, TOYHOCTH U

3(1)(1)€KTI/IBHOCTI/I C MIOMOIIBIO AHAJTUTUYCCKUX PaCUYCTOB U 9KCIICPUMCHTOB Ha MOJCJIN.

Tema 2.3. Onrummzanusi  YHOpapIsIlOIIMX — Bo3AeUcTBuil.  Opranuzanus
MOHHUTOPHHIA COCTOSIHUSL CHCTEMBI.

Hactpoiika  cuctemMbl  Jjii  JOCTWXKEHUST ~ HAWIY4IIMX  PE3yJIbTaTOB.
PaccmaTtpuBaercs, Kkak MoAOUpaTh ONTUMAIbHbIE MapaMeTpbl YIpaBICHUS U
OpraHu30BaTh COOp AaHHBIX (MOHUTOPUHI) JIi KOHTPOJISL MPOILIECCOB B PEaTbHOM

BPEMEHH.

Tema 2.4. MeToapl AMarHOCTUKUA HEUCITPABHOCTEHN 1 COOEB.
N3yueHne cnocoOOB  JMarHOCTUKK  OOOpYJIOBaHMS U  MPOTPAMMHOTO
oOecrieyeHus, a TaKXKe METOJbI TMpeJCKa3aHus BO3MOXKHBIX OTKa3oB. OrpeaeneHue

OPUYMH COOEB U HEUCITPABHOCTEN



Pa3nen 3. IIpakTHyeckoe NpUMEHEeHHue " peanu3anus
aBTOMATH3HPOBAHHBIX CHCTEM.

Tema 3. 1. [Iporno3upoBaHue pecypca U Cpoka CIryOBbl.

PaccMarpuBaroTcss METONMKH pacdeTa OCTaTOYHOIO pecypca M IUIAHUPOBAHMS

PEMOHTOB.

Tema 3.2. TectupoBanue pa3pabOTaHHON CUCTEMBI HA YCTOWYUBOCTD M TOYHOCTD.
O mpoBepke roroBoi cuctemsbl "Ha MpodHOCTh'. lIpoBeaeHuEe TecTUpPOBaHU:
BBIJICP>)KUBAET JIM CUCTEMA MEPErpPy3KU, HACKOJIBKO TOUHBI €€ MOKAa3aHus U KaK OHA BEACT

ce0s B HEITATHBIX CUTyalluAXx.

Tema 3.3. OdopmiieHHME  TEXHHYECKOM JOKYMEHTAllUM IO  pe3yjbTaram

ITPOEKTUPOBAHUSL.
PaccmatpuBaroTcs mpaBuia CO34aHUSA TEXHUYECKON JOKYMEHTAMU, HHCTPYKIUN

U 4epTexeil, YTOObI MPOEKT MOKHO ObUIO NEpEIaTh 3aKa3YMKy WK B SKCILTYaTallUIo

3.4. TemaTuyecKHii IUVIAH MPAKTHYECKUX 3aHATHIA

IIpakTnueckoe 3ansitue 1. IloctanoBka meJsieii u 3a1a4 aBTOMATH3ALMH.
OcBoeHue NOCTaHOBKU M (hopMalM3aluy 3a7a4d MojenupoBaHusi. COOp MCXOHBIX JaHHBIX
JUTS TaIbHENIIETO MOJEITUPOBAHH.

IIpakTuueckoe 3ansatue 2. [locTpoenne 6a30BbLIX Mo/esIei
Co3ngaHne >IEMEHTapHBIX MAaTEMaTUYECKHX MOJAEIEH TEXHOJOIMUYECKMX IPOLIECCOB.
MojenipoBaHie TUMOBBIX (PYHKIIMOHAIBHBIX OJIOKOB.

IIpakTuueckoe 3ansitue 3. MoaeupoBaHue MepexoaHbIX MPOIECCOB
HccnenoBanusi ITWHAMUKMA —~ aBTOMATU3WPOBAHHBIX ~ CUCTEM. AHaIM3  BPEMEHHBIX
XapaKTEPUCTUK U OLIEHKA OBICTPOJCHUCTBHUSI.

IIpakrnuyeckoe 3ansitve 4. OnTUMU3ALMSA YIPABJISIOIIMX BO3/1eiiCTBUIA
BripaboTka ONTUMaIBHOTO 3aKOHA yrpaBieHus cucteMou. [IpumeHseMbie KpuTepuu
ONTUMAIILHOCTH U METO/IbI ONTUMU3ALHH.

IIpakTnueckoe 3ansaTue 5. KOHTPOJIb U IMATHOCTHKA
Opranuzanyss MOHUTOPUHIA COCTOSTHUSL CUCTEMBI. METO/Ibl TMarHOCTUKKM HEWCIIPABHOCTEN
u cOoeB.

IIpakTnyeckoe 3ansitue 6. UHTerpamus nojacucrem
OObenuHEeHHEe  OTHENBHBIX ~ KOMIIOHEHTOB B e€AuHylo  cucteMy.  llpoBepka
paboTOCIOCOOHOCTH UHTETPUPOBAHHON CUCTEMBI.

IIpakTnueckoe 3ansatue /. Ouenka 3(pPeKTUBHOCTH U HAJIEKHOCTD



TectupoBanue pa3pabOTaHHON CHCTEMBI Ha YCTOMYHMBOCTh M TOYHOCTH. [IporaosupoBanue

pecypca v CpoKa CITyKOBbI.

HpalcrnquKoe 3aHsTHE 8. HOHFOTOBK& OTYETOB U JOKYMECHTAIIUH

OdopmiieHue TEXHUIECKOM JOKYMEHTAIMH IO PE3yJIbTaTaM MPOSKTUPOBAHUSI.

3.5. TemaTnueckuii njiaH JadbopaTopHbIX padoT
Jlannwiii 610 pabomul He npedycMoOmpeH Y4eOHbIM NAAHOM.

3.6. KypcoBoii npoekT /kypcoBasi padora
Jlannwiii 610 pabomul He npedycMoOmpeH y4eOHbIM NAAHOM.

4. OueHuBaHue pe3y/ibTaTOB 00y4eHHS

OHGHI/IBaHI/Ie PE3YJIILTATOB O6y‘I€HI/ISI Mo AUCHUINIMHC OCYIICCTBILICTCA B
paMKax TCKYHICIO KOHTPOJA H HpOMC)KYTO‘{HOfI arTecTaur, IMPOBOAMMBIX 110

oampHO-peiiTuHroBoii cucreme (bPC).

[Mxana OLCHKHU PC3YyJIbTATOB 06y‘{€HI/I5[ 110 AMCHHUIIIINHC!:

YpoBeHb CHOPMUPOBAHHOCTH
WHIUKATOPa KOMIIETCHIIUU

Boicokuii | Cpennuit Hwuxe Husknit
Kon Konx 3amranu- CpEIHETO
KOMIIe- VHIUKATOpa POBaHHBIE oT 85 10 100|oTr 70 o 84 |oT 55 10 69 |oT 0 mo 54
TCHIMM | KOMIIETCHIIH pe3ynbTaThl
" OBy HEeHHST TT0 IIIxama onieHUBaHUS

JTHCIUATIINHE YAOBJIET- HEY/I0B-

OTJINYHO XOpOIIIO | BOPUTEILHO | JIETBOPH

- TEJIbHO
3a4TEHO HE 3a4TEHO

IMK-1 IK-1.7. 3HATh:




CriocobOeH
MPOBOIUTH
MOATOTOBKY,
MPUMCHSITH U
KOHTPOJINPOBA
Th
cOOIroIeHNE
HOPMAaTUBHO-
TEXHHYSCKOU
151
PKCIUTyaTaIuo
HHOM
ITOKYMEHTAIN
U B
PHEPIreTHKE

134

COCTaB, CTPYKTYPY [XOPOIIIO 3HaeT BHAET IJIOXO [HE 3HAET
1 TpeOOBaHMS 3HAeT COCTaB, COCTaB, COCTaB,
KITFOYEBBIX COCTaB, CTPYKTYPY H CTPYKTYPY H [CTPYKTYPY H
HOPMaTUBHO- CTPYKTYypy U [TpeOoBaHus TpeOoBaHUS [TpeOOBaHUS
TEXHUYCCKUX U TPeOOBaHUS [KIIOYEBBIX [KIIOYEBBIX  [KIFOUYCBBIX
HKCIUTYaTAllMOHHBI[KJIIOUYEBbIX [HOPMATHBHO HOPMATUBHO- [HOPMAaTHBHO
X TOKYMEHTOB B [HOPMATHUBHO |- TEXHUYECKUX |-
HHEpPreTUKE. - TeXHUYECKH |1 TeXHUYECKH
TEXHUYECCKH X U PKCILTyaTaly (X U
X U HKCIUTyaTal] [OHHbBIX HKCILTyaTal|
PKCILTyaTar] MOHHBIX TOKYMEHTOB BHUOHHBIX
MOHHBIX TTOKYMEHTOB PHEPTETUKE  |TOKYMEHTOB
TTOKYMECHTOB B B
B SYHEpPreTHKE HHEPTEeTHKE
PHEPIreTHUKE
YMETh:
OpPTaHU30BBIBATH |CBOOOIHO  [yMeeT MJI0X0 YMEET [HE yMeeT
paboty ¢ ymeer OpPTraHU30BBI OPTAaHU30BBIB (OPTAHU30BEI
TOKYMEHTAIlMEN: |OpraHru30BHI [BaTh padOTy [aTh paboTy ¢ [BaTh paboOTy
OT IIOJITOTOBKU U [BaTh padoTy ITOKYMEHTAIIH [C
BHEAPEHHS 10 C NTOKYMEHTAIl |eii: OT TOKYMEHTAI]
KOHTPOJIS e€ NOKYMEHTAI] Ueil: OT MOJITOTOBKH U|UEH: OT
COOJTIO/ICHHSL. Weii: oT MIOJITOTOBKU [BHEIPEHUS JO[IOITOTOBKH
[OJITOTOBKU [ BHEIPEHUSAKOHTPOJIS €€ |1 BHEIPEHUs
1 BHEJIPCHUS|IO0 KOHTPOJISI[COOTIOIEHHST |[T0 KOHTPOJIS
110 KOHTpOJIs|e€ eé
ec COOTIOACHHUSI COOJIOICHUS
COOJIIOICHMS |
BJIAJIETh:
MPaKTUIECKOE XOPOIIO BIIa/ICET MJI0XO HE BIIJCeT
BIIa/ICHUE BJIaJICeT NpoIleTypaM [BiIajeeT nporeypam
MpoIeTypamMu Mporeaypam i MpoIeTypamMu 1
oopmienus, 1 odopmnenusodopmieHus, ppopmiaeHHs
aKTyann3anud 1 0hopMIIeHusI), AKTyann3any |,
MIPOBEPKU , AKTyalTM3aluy U MPOBEPKH [AKTyaTH3aIU
TTOKYMEHTAIIUN B [AKTyaTH3aIuy 1 NTOKYMEHTAITH |1
COOTBETCTBUM C [ U MPOBEPKH | B POBEPKHU
OTPACIECBBIMU MPOBEPKH  |[TOKYMEHTAIT COOTBETCTBUH IOKyMEHTAII
CTaHIapTaMU TOKYMEHTAI] |1 B C WU B
WU B COOTBETCTBH [0TPACIICBBIMH [COOTBETCTBU
COOTBETCTBH M C CTaHJIapTaMU |1 C
M C 0TpacIeBBIM 0TpaciIeBbIM
OTPACIIEBBIM |1 141
151 CTaHJapTam CTaHIapTaMm
CTaHIapTam | 141




[1K-1

I1K-1.3.

Ucnonb3yer
udposoe
MIPOEKTUPOBA
HUE U
MOJIETTUPOBa
HUE PEKUMOB
paboThl
cCUCTEM
aBTOMAaTHU3all
uu

3HATh:
Kkinaccudukanuio (CBOOOJHO  [XOPOIIO IUIOXO 3HAET [HE 3HAET
MoOJIENEH, OpUEHTHUPYE 3HAET Kiaccuukar [Kiaccuduxa
MPUHITATIBI 1 TCSA B Kiaccu(uka Mo MOJeeH, [Tk
METOIbI KiaccupUKa [[IUF0 MPUHIUIIBI U [MOJIETIEH,
[MOCTPOCHUS 1R4Z071 MoOJeNel,  [METOIbI MPUHITUTIBI |
1 (HPOBBIX MOJEJIC,  |[IPUHLIUIIBI U[IIOCTPOCHUS |METObI
Monenei MPUHITUTIAX |[METOIbI U(PPOBBIX  [MOCTPOCHUS
TEXHOJIOTHYECKUX [ METOJaX [MOCTPOCHUS Mojeei 11 (HPOBBIX
MPOIIECCOB, MOCTPOEHUS [MU(PPOBBIX [TEXHOJIOTHYECMOACIICH
BKJIFOYAsi CIOCOOBI [IUPPOBBIX [MOAENEH  |[KUX TEXHOJIOTHY
MMUTAIMOHHOTO [MOJAEIEH TEXHOJIOTHY [IPOIECCOB, |[€CKUX
MOJICIMPOBAHUS, [TEXHOJIOTHY [€CKUX BKJIFOYast MPOIIECCOB,
OIITHUMU3ALIMU €CKHX MPOIIECCOB, [CITOCOOBI BKJIFOYas
YIIPaBJISIOLIUX [POIIECCOB, [BKIFOUAs MMHUTAILOHHOCIIOCOOBI
BO3IEMCTBUIM U [BKJIIOYAs CII0COOBI ro MMUTAIMOHH
OIICHKY TOYHOCTH |[CIIOCOOBI MMUTAMOHHMOJICIIMPOBAH [0OTO
PabOThI CUCTEM  [MMHUTAIIMOHH[OTO usl, MOJICIIUPOBA
ABTOMATH3AI[UH. |0r'0 MOJICJIMPOBA (O TUMU3ALINY HUS,
MOJICITUPOBA [HHUSI, YIPaBISIOLIU ONITUMHU3ALIN
HUS, OIITHMHU3AIIU [X )4
OIITUMU3ALIH [ BO3JICHCTBUI [yIIPaBIISIOLL
141 [YIIPaBJISIOLN [ OLIEHKH KX
YIPaBIISOLL (X TOYHOCTHU BO3JIEHCTBU
X BO3JICHCTBU [pabOTHI 1 ¥ OLICHKH
BO3IEUCTBUUII U OLIEHKU [CUCTEM TOYHOCTH
U B OLICHKE [TOYHOCTH  [@BTOMATH3AIl [PAOOTHI
TOYHOCTH  [pabOTHI WM. CHCTEM
[paboThI CUCTEM ABTOMAaTH3a
CHCTEM aBTOMAaTH3a L.
ABTOMATH3AI[H.
15078
YMETB:
CTPOUTH CBOOOJIHO  [yMeEeT MJI0X0 YMEET |HE yMeeT
1udpoBbIe ymeeer CTPOUTH CTPOUTH CTPOUTH
MOJEIIH CTPOUTH uudpossie [UdpOBBIE  [IUPPOBBIE
TEXHOJOTUYECKHX [[TU(PPOBBIE [MOJEIH MOJICIIN MOJICIIN
MPOIIECCOB B MOJIEITN TEXHOJOTUY TEXHOJIOTHUYECTEXHOJIOTHY
CHIELMATU3UPOBAH TEXHOJIOTUY [ECKUX KHX CCKHX
HOM I1O, €CKHX [POIIECCOB B [IPOIIECCOB B [TPOIIECCOB B
[POBOJIUTH [POIIECCOB B [CTICLIMAIN3Y [CHIEIIUAIN3UD [CTICLHATIA3T
MMHUTAIIMOHHBIE  (CTICUANIU3H [poBaHHOM |oBaHHOM [10, poBaHHOM
DKCepUMEHTHl  poBaHHOM  [[10O, npoBoauth (10,
mitst uccaemopanus|l10, MPOBOANUTh [MMHUTALMOHH [TPOBOJINTH
[PEKUMOB PabOTHI, [IPOBOAUTH [MMHUTAIIMOHH[BIC MMHUTAIOHH
OIICHUBATh MMUTAIMOHH[BIC DKCIIEPUMEHT [bI€
TOYHOCTD U bIC PKCHEPUMEH [bl JJIS PKCIIEPUMEH
YCTOMYHMBOCTH PKCTICPUMEH (THI JIJIS WCCIICAOBAHU [ThI JJIS
MOJICNICH, a TAK)KE [ThI IS KCCIe0BaH Sl pEXUMOB  [MCCIIEI0BAH
BBIIIOIHATH MCCTIEIOBaH |Msl PeKUMOB [pabOTHI, WS PEKUMOB
OIITHMHU3AIINIO WS pEKUMOB [paOOTHI, OICHUBATh a0OTBhlI,

BJIAJCTh:




MPaKTUYECKOE
BIIa/ICHUC
HaBBIKAMH pabOTHI
B cpeaax
nudpoBoro
MOJICITUPOBAHUS
(moctpoeHue
CTPYKTYPHBIX
CXEeM, HacTpoMKa
[apamMeTpoB),
[IPOBEICHUS
BBIYHCITUTEILHBIX
PKCIIEPUMEHTOB,
BHU3yaTU3aIliu
[PEKUMOB PAOOTHI
crCcTEM
ABTOMATHU3AINH U
WHTEPIIPETAIIH
MOJIy4E€HHBIX
[PEe3yIbTATOB.

XOPOIIIO
BIaJeeT
HaBBIKAMU
paboThI B
cpenax
1poBoOro
MOJICITHPOBA
HUS
(moctpoeHue
CTPYKTYPHBI
X CXEM,
HACTpOWKa
MapamMeTpPOB)
)
[IPOBEICHUS
BBIYHCITUTEI
bHBIX
PKCIIEPUMEH
TOB,
BU3YaJTH3aI]
MU PEKUMOB
[paboThI
CHUCTEM
ABTOMATH3AIl
U U
MHTEpIIpETa
[T
MOJTyYCHHBIX
[PE3yIbTATOB

BIIa/I€ET
HaBBIKAMU
[paboTHI B
cpenax
1udpoBoro
MOJIETUPOBA
HUS
(moctpoeHue
CTPYKTYPHBI
X CXEM,
HacTpolKa
rapamMeTpoB)
)
MPOBEACHUS
BBIUMCIIUTEI
bHBIX
HKCIEPUMEH
TOB,
BU3YyaIN3al]
U1 PEKUMOB
PaboTHI
CUCTEM
aBTOMaTH3a
10202871
MHTEpIpeTa
1012071
[OJy4EHHBIX
[pe3yJIbTaTOB

MJI0XO
BIIa/ICET
HaBBIKAMHU
paboThI B
cpenax

11 (poBOTO
MOJICITUPOBaH
st
(moctpoeHue
CTPYKTYPHBIX
cXeM,
HaCcTpOMKa
rmapamMeTpoB),
[POBEICHUS
BBIYUCITUTEITH
HBIX
HKCIICPUMEHT
OB,
BH3yalIN3aI1
1 PSIKUMOB
paboThI
CrCTEM
ABTOMATH3AIl
U U
MHTEpIpeTaIl
14878
MOJTyYCHHBIX
[pe3yIbTaTOB

He BIIaJeeT
HABBIKAMU
paboTHI B
cpenax
udpoBoro
MOJIETTUPOBA
HUS
(moctpoeHue
CTPYKTYPHBI
X CXEM,
HacTpoMKa
[1apaMeTpoB)
:
MPOBEACHUS
BBIYHCITUTEN
bHBIX
PKCIIEPUMEH
TOB,
BH3YaTH3a1]
MU PSKUMOB
paboThI
CUCTEM
aBTOMAaTH3a
10070787
MHTEpIIpEeTa
1082078
MOJTy4EeHHBIX
[PE3yJIbTaTOB

[K-2.

[1K-2.2.

BHATh:




Crniocoben
BBITIONTHSITh
AKCIIEPTU3Y
MPOEKTHOM
JOKYMEHTAI[
170771
aKTyanu3anu
10
pErJamMeHToB
COIJIACHO
HOPMAaTUBHO
- TEeXHUYECK
UM
TpeOOBaHUSAM
JKCILTyaTaIu
"
TEXHUYECKUX
CPEICTB
ANEKTPOCTaH
117071

HOPMAaTHUBHO-
TEXHUYECKHE
TpeOoBaHUs
(I'OCT, ECIIA,
OTpaciieBbIe
[perIaMeHThl
PKCILTyaTaluu
PIIEKTPOCTAHLINN),
COCTaB U MpaBuiia
odopmITeHUS
[MPOEKTHOM
TTOKYMEHTAIH Ha
ABTOMATHU3HPOBAH
HBIE CHCTEMBI, a
TaK)Ke METO/IbI
[POTHO3UPOBAHHUS
pecypca u
TUATHOCTHKY JIJIS
AKTyalu3aluu
[pETIIaMEHTOB.

XOpOIIIO
BHAeT
HOPMAaTUBHO

TeXHUYECKH
e
TpedoBaHUs
(I'OCT,
ECIIA,
OTpacieBble
[perIaMeHThbl
PKCILTyaTal|
U
PIIEKTPOCTaH
111i1), COCTaB
Y TIpaBHJIa

o opMIICHHUS
[TPOEKTHOMN
TOKYMEHTAI]
U Ha
ABTOMATU3HU
[POBaHHBIE
CUCTEMBI, a
TaKKe
METO/TBI
TPOTHO3HPO
BaHUs
pecypca u
TUarHOCTHK
W s
AKTyalu3alu
151
[pETTIaMEHTO
B.

3HAET
HOPMaTUBHO

TEeXHUYECKU
e
TpeboBaHus
(I'OCT,
ECII,
OTpaciieBbie
[perJIaMeHTbI
HKCILTyaTal|
1501
PIIEKTPOCTaH
[IHi1), COCTaB
U TIpaBUiia

o opmITeHUS
MMPOEKTHOU
ITOKYMEHTAIT
MU Ha
ABTOMATHU3H
[POBaHHbBIE
CHUCTEMBI, a
TaKKe
METO/IbI
MIPOTHO3HPO
BaHUS
pecypca u
TUArHOCTUK
U 1S
AKTyaTn3aln
17§
[pErJIaMEeHTO
B.

[JI0X0 3HAET
HOPMAaTUBHO-
TEXHUYECKHE
TpeOoBaHUs
(I'OCT,
ECII/,
OTpaciieBbIe
[perIaMeHThI
HKCILTyaTaIu
138
AIIEKTPOCTAHII
1it), COCTaB U
MpaBuIia
odopmiteHus
MPOEKTHOM
MOKYMEHTAIH
1 Ha
ABTOMATH3HP
OBAaHHBIE
CHCTEMBI, a
TaKxe
METO/IBI
[POTHO3UPOB
aHMS pecypca
17§
TIarHOCTHKU
ML
AKTyaTH3a1n
17§
[pETIIaMEHTOB.

HE 3HACT
HOPMAaTUBHO

TeXHUYECKH
e
TpeOoBaHUs
(I'OCT,
ECII/,
OTpaciieBbIe
[pETTIaMEeHTHI
HKCILTyaTal|
12071
HIIEKTPOCTAH
[[1ii), COCTaB
W TIpaBUiIa
odopmiteHus
MPOEKTHOM
TTOKYMEHTAI]
MU Ha
ABTOMATH3H
[POBaHHBIE
CHCTEMBEI, a
TaKxe
METO/IBI
[POTHO3HPO
BaHUs
pecypca u
TMarHOCTHK
W s
AKTyaTH3aIn
12§
[perIaMeHTo
B.

[YMETBb:




QHATTN3UPOBATH

[IPOEKTHYIO

ITOKYMEHTAITHIO Ha

COOTBETCTBUE
HOpPMAaTHUBHO-
TeXHUYCCKUM
TpeOOBaHUM,
BEISIBIISITh

HECOOTBCTCTBHA,
AKTYAJIM3UPOBATH

[pErJIaMeHThI
PKCILTyaTaluu
TEXHUYECKUX
CpeacTB

DJICKTPOCTAaHIIUN

Ha OCHOBE
pe3yIbTaTOB

MOJCIIMPOBAHUA U

MPOTHO30B
pecypca

CcBOOOIHO
ymeer
QHATN3UPOB
aTb
[POCKTHYIO
ITOKyMEHTAIl
110 Ha
COOTBETCTBH
e
HOPMAaTUBHO
MTEXHNYCCKHN
M
TpeboBaHus
M, BBISIBJISITD
HECOOTBETCT
BHS,
AKTYaITU3HPO
BaTh
[PETIIAMEHTBI
PKCILTyaTal|
12041
TEXHUYECKH
X CPE/ICTB
PIIEKTPOCTAH
111 HA
OCHOBE
[PE3yJIbTaTOB
MOJICTTHPOBa
HUA U
MPOTHO30B

pecypca

ymeer
QHAJTN3UPOB

aTh
[IPOEKTHYIO
NTOKYMEHTAI]
MO Ha
COOTBETCTBU
e
HOPMAaTHBHO

TEXHUYCCKH
M
TpedoBaHUs
M, BBISIBJISITH
HECOOTBETCT
BUS,
AKTYyaTH3HP
OBaTh
[perIaMeHThI
PKCILTyaTaly
U
TeXHUYCCKH
X CPEICTB
PIIEKTPOCTAH
UK HA
OCHOBE
[pPE3yIbTaTOB
MOJIEITNPOBA
HUS 1
MMPOTHO30B

pecypca

MJI0XO YMEET
QHAITM3HPOBAT]
b TIPOCKTHYIO
NTOKYMEHTAI!
10 Ha
COOTBETCTBHUE
HOPMaTHBHO-
TEXHUYECKUM
TpeOOBaHUSM,
BEISBIISTH
HECOOTBETCTB
s,
AKTYaJIN3HPOB
aTh
[perIIaMeHThI
HKCILTyaTaIf
I7§
TEXHHUYCCKUX
Cpe/ICTB
HIIEKTPOCTAHII
MU Ha OCHOBE
[pe3yIbTaTOB
MOJICIIMPOBaH
U
MPOTHO30B

pecypca

HE yMeeT
QHAITU3HPOB
aThb
[POEKTHYIO
TOKYMEHTAI]
HIO Ha
COOTBETCTBH
§
HOPMATHUBHO
TEXHUYCCKH
M
TpeOOBaHUS
M, BBISIBIIAITD
HECOOTBETCT
BU,
AKTYaJIU3HPO
BaTh
[periIaMeHThI
DKCILTyaTal|
14078
TeXHUYCCKH
X CPEICTB
DIIEKTPOCTAH
[IUU Ha
OCHOBE
Pe3yJIbTaTOB
MOJICIIMPOBA
HUS 1
MPOTHO30B

pecypca

BJIAACTD:




[IpakTuueckoe  |cBOOOJHO  [XOPOIIO MJI0X0 HE BIAJceT
BJIaJICHUE BIIaJICeT BIIaJIeeT BIIAJICET HaBbIKAMU
HaBbIKAMH HaBbIKAMHU |[HABBIKAMHU |[HAaBBIKAMU  [IPOBEPKHU
[IPOBEPKHU [POBEPKU  [IPOBEPKU  |[IPOBEPKHU [IPOCKTHOMN
[MPOEKTHOM [MPOEKTHOM |[[POEKTHOM [IPOCKTHOM  |TOKYMEHTAIl
TOKYMEHTAIIMU Ha [TOKYMEHTAI] |[TOKYMEHTAII |[IOKYMEHTAIU MU Ha
COOTBETCTBUE MU Ha MU Ha 1 Ha COOTBETCTBU
CTaHJapTaM U COOTBETCTBH [COOTBETCTBH |[COOTBETCTBUE €
[periiaMeHTaMm, e e CTaHAapTaM U |CTaHIapTaM
COCTABJICHUS CTaHJapTaM [CTaHJapTaMm [periiaMeHTaM, 1
PKCIEPTHBIX 151 151 COCTABJICHHSI [pErVIAMEHTA
BaKJIIOYEHUN, a  [perjlaMeHTa [periiaMeHTa PKCHEPTHBIX M,
TaKxKe M, M, BAKJIIOYEHUH, (COCTABIICHUS
AKTyaIH3aluu COCTABJICHUSI|COCTABJICHUS(a TAKKE PKCIIEPTHBIX
PKCILTyaTallMOHHBIPKCIIEPTHBIX PKCIEPTHBIX [AKTyaIN3ald BaKIOUYECHUN
X PEMJIAMEHTOB  (BAKJIIOUYCHUH BaKJIFOUEHUN [ , @ TAKXKeE
TEeXHUYECKHUX , A TaKKEe |, a TaKKe  PKCIUlyaTaly @AKTyaJlu3alu
CPEICTB AKTYyaTM3alMaKTyaTu3aluOHHbBIX 151
PIEKTPOCTAHLINHU C 1 151 [PErJIaMEHTOB PKCILTyaTal]
Y4ETOM JJAaHHBIX ~ PKCIUTyaTal] PKCIUTyaTall [TeXHUYECKHX [MOHHBIX
MOJEJIIMPOBAHUS U MOHHBIX MOHHBIX CpelCTB [pErJIaMeHTO
[IPOTHO30B [PErJIAMEHTO [PETJIaMEHTO PIIEKTPOCTAHIIB
pecypca B B MU C yYETOM (TEXHUYECKH
TEeXHUYECKU [TEXHUYECKH [TaHHBIX X CPEJICTB
X CPEIICTB  [X CPEICTB  |MOJEIMPOBAH PIEKTPOCTAH
PIIEKTPOCTAHPICKTPOCTAH sl 11U C
1Y C 1Y C [POTHO30B  [yYETOM
yaéTom ya€ToM pecypca JTAHHBIX
TAHHBIX TAHHBIX MOJEJINpOBa
MO/IETUPOBA MOJIETUPOBA HUS 1
HUS U HUS U [IPOTHO30B
[MPOTHO30B  |[[IPOTHO30B pecypca
pecypca pecypca
OH@HO‘-IHBI@ Marcpualibl JJIA IMPOBCACHHA TCKYIICTO KOHTPOJIA u

MIPOMEKYTOYHOM aTTecTaluu mpuBeneHbl B [lpuokennn k paboueild mporpamme

JUCHUITIINHEBI.

THonnwvni Komnaekm 3a0anutl U Mamepuaios, HeodXoOUMbIX Ol OYEHUBAHUS

pe3yibmamos 00yueHus no OUCYuniuHe, XpaHumcs Ha Kageope pazpabomuuxa.

5. YueOHO-MeToanueckoe M MHGopManMoHHOe odecniedeHue T CIMIIJIMHbI

5.1. Y4yeOHoO-MeTOANYECKOE 00eceYeHne

5.1.1. OcHoBHas nuTeparypa.

1. KynunoB 1O. W. Teopust aBTOMaTUUYECKOTO YIPABICHUS (C UCIOJIB30BAHUEM
MATLAB — SIMULINK): yue6noe noco6ue / 0. U. Kynunos, ®@. ®. [Tamienko. - 5-¢
u3a.,  CTep. Cankr-IletepOypr:  Jlanp, 2026. 305 c. URL.:
https://e.lanbook.com/book/508969. - ISBN 978-5-507-54500-1. - TekcT: 371€KTPOHHBIIA.



2. CosetoB b. SI. MoaenupoBanue cucteM : yueOonuk 1isi By30B / b. 5. CoBetos,
C. A. SxoBnes. - 5-€¢ u3., crep. - Mocksa: Beicir. mik., 2007. - 343 c.: un. - ISBN 978-
5-06-003860-6. - Tekct: HemOCPEACTBEHHBIH.

3. Konecon 10.b., CennuenkoB KO.b. MoaenupoBanue cucteM. JluHaMUUecKre
u THOpHIHBIE cHCTeMbl: yueObHoe mocobue misi By3oB / FO. b. Konecos, 1O. b.
CenunuenkoB. - Cankrt-IletepOypr: BXB-IletepOypr, 2006. - 224 c.: un. - ISBN 5-

94157-578-5. - TekcT: HEMOCPEACTBEHHBII.

5.1.2. lononHUTEIbHASIIATEPATYPA

1. MonenupoBanue cuctem: yueOHuk st By3oB / C.U. [Bopenxuii, 1O. JL
Mypomues, B. A. Iloronun, A. I'. Cxuptnanze. - Mocksa: Akagemus, 2009. - 320 c. -
(Beicmiee mpodeccuonanbHoe obpaszoBanme). - ISBN 978-5-7695-4737-9. - Tekcrt:
HETIOCPEACTBEHHBIM.

2. HaraeBa, 1. A. OCHOBBI MaTeMaTHYE€CKOTO MOJICTUPOBAHUS U YHUCICHHBIC
meronsl / M. A. Haraesa, M. A. Ky3nenoB. — 2-¢ u3n., crep. — Cankr-IletepOypr:
Jlansb, 2024. — 204 c¢. — ISBN 978-5-507-47347-2. — TekcT: 35neKTpoHHbIH // JlaHb:
aNIeKTpoHHO-O0uOmoTeuHas cuctema. — URL: https://e.lanbook.com/book/362324.

3.Kazues B. M. BBeaenue B aHaiu3, CHHTE€3 M MOJEIMPOBAHUE CHUCTEM:
yuebHoe mocobme / B. M. KasueB. - 2-e uzn., ucmp. - Mocksa: HarmonanbHbIH
OtkpeiTeii  YauBepcuter  "MHTYMUT", 2016. - 270 c. - URL:
https://e.lanbook.com/book/100674. - ISBN 5-9556-0060-4. - TekcT: 371€KTPOHHBIA.

4. Tpyxun M. II. MopenupoBanue curHasioB u cucteM. OCHOBBI pa3pabOTKu
KOMITBIOTEPHBIX MOJICJICH CUCTEM M CUTHAJIOB: yuyeOHoe mocodue / M. I1. TpyxwuH. - 2-¢
u3n., crep. -  Caskr-lIlerepOypr: Jlanms, 2021. - 210 c¢. - URL:
https://e.lanbook.com/book/171422. - ISBN 978-5-8114-8064-7. - TekcT: 37€KTPOHHBIA.

5. Kimumenko U. C. CuctemHblil aHanu3, ynpaBieHHe U 00padoTka HHGOPMAIIIH:
yueOnuk / U. C. Knumenko. - 2-e u3n., crep. - Cankr-IlerepOypr: Jlans, 2026. - 277 c. -
URL: https://e.lanbook.com/book/510036. - ISBN 978-5-507-51314-7. - Texkcr:

3JIEKTPOHHBIN.

5.2. UudopmanumonHoe odecnevyeHmne

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

1. DnexrponHo-6mbMMoTeuHas cucteMa «Jlanby (https://e.lanbook.com/)
2. JIK pasmemennsiii B LMS Moodle 3.0

5.2.2. llpodeccuonanbupie  0a3bl  gaHHbix [/ HMH(bOpMaIMOHHO-CIIPAaBOYHBIC

CHUCTCMBI



1. Mexnaynaponnas pedepatuBHas 6a3a nanusix (http:// link.springer.com).

2. Hayunas DJIEKTPOHHAS oubroTeKka “elibrary.ru”
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocynapcrBennas oubnuoreka (http://www.rsl.ru)

4. Duuuknoneanu, ciosapH, cipaBounuku (URL: http://www.rubricon.com).

5.2.3. JIuneH3noHHoe U CBOOOHO PACIIPOCTPAHIEMOE TPOrPAMMHOE
oOecrieueHre AUCIUTUIMHbBI

1. Tlomp3oBarennckas oneparmonnas cuctema Windows 10.

2. TIO nns 3¢pGdeKTUBHOTO OHJIAWH- B3aUMOJICUCTBHS TpenojaBaTeis U
cryneara LMS Moodle. https://download.moodle.org/releases/latest/

3. Cucrema noucka undopmaiuu B cetu unTepHet bpayzep Chrome

4. Ilaker mporpaMm JJjisi co3qanus U npocmoTpa daiinor ¢popmara PD Adobe
Acrobat "UPBUC 64 (mogynbsHas noctaBka): APM «Uwurtatens», APM "Kuurossigaya

6. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne JUCIMIINHbI

HaumenoBanue Haumenosanue
BUJIAa y4eOHOU y4eOHOM ayauropui, [Tepeuenr HEOOXOAUMOTO
paboTsl CTeIMAIN3TPOBAHHOM 000pyIOBaHUS M TEXHHYECKHX
nabopaTtopuu CPEICTB 00y4YeHUS
Jlexmn VYuebHas ayAuTOpHs Cnenuanu3upoBaHHas yuyeOHast MeOerb,
TUTSL TIPOBEICHHS TEXHUYECKUE CPEACTBAa OOyUYEeHMs, CIy)Kallue
3aHATHH JIEKIIMOHHOTO JUISL TIPEJICTABIICHNsT y4eOHOW WH(pOpPMAILTUH
THIA 001b1I0H ayauTopun (MyJIbTUMEIUNHBIN
MIPOEKTOp, KOMIbIOTEp (HOYTOYK), JKpaH),
JIEMOHCTPALMOHHOE 000pYAOBaHKE, yueOHO-
HaTrIHbIE TOCOOHS
[IpaxkTnueckue KommnbroTepHsIi Ki1acc ¢ Crienmanu3upoBaHHas yuyeOHasi MeOelb,
3aHATHS BBIXOJIOM B UHTEPHET KOMITBIOTEPHI, TEXHUUECKHE CPECTBA
A-309 o0y4eHus: (MyJbTHME- TUIHBIA IPOEKTOD,
KOMITIbIOTEpP (HOYTOYK), AKpaH), BUJEOKaMEpHI,
MporpaMMHOE OOeCTIeUeHHE
CamocrosiTenpHast KommerotepHsiii kinacec ¢ | Cnenuanm3upoBaHHass ~— yueOHass — MmeOens,
pabora BbIX0JI0M B MIHTEpHET KOMITBIOTEPBI, TEXHUYECKUE cpeacTBa
A-309 oOyueHust (MylIbTHMeE- JUUHBIA MPOEKTOD,
KOMITbIOTEp (HOYTOYK), dKpaH), BUIEOKaMEpBhI,
MpOrpaMMHOE OOECTICUeHHE
YuranbHbIi 31 Crnenuanu3upoBaHHast MeOesb, KOMITbIOTEPHAs
6ubnmorexu TEXHHKa ¢ BO3MOKHOCTBIO BbIX0Ja B MIHTepHET
u obecnieuenuem jocryna B DM1OC, skpaH,
MYJIbTUMEAUHHBIN TPOEKTOP, TPOTPAMMHOE
obecrnieueHne




7. Oco0eHHOCTH OpraHu3anuu 00pPa3oBaTeJbHON NeATEeJbHOCTH JIf JHI C
OrpaHMYEeHHBIMHM BO3MOKHOCTSIMU 3/10POBbSI M HHBAJIH/I0B

JIuta ¢ orpaHUYEHHBIMU BO3MOKHOCTSMHU 3710poBbsi (OB3) u MHBaIMabl UMEIOT
BO3MOYKHOCTh OECHPEISITCTBEHHO MepeMeNaTbCcss U3 OJIHOTO y4eOHO-1a00paTopHOro
KOpIlyca B JpYroil, MOJHATbCA Ha BCE 3TaXH Y4eOHO-Ta00pAaTOPHBIX KOPITYCOB,
3aHUMATbCs. B  Y4YeOHBIX M HMHBIX TIOMEUICHUSAX C YYETOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS U COCTOSIHUS 3/IOPOBBSL.

st oOyuenus i ¢ OB3 u MHBaNUAOB, MMEIOIIMX HAPYIIEHUS OIMOPHO-
JIBUTATEJIbHOTO anmnapara, oOecledyeHbl YCIIOBUS OECHpPENATCTBEHHOIO JO0CTyla BO
Bce yueOHble nomemeHus. Mudopmaiyst o crenuaibHbIX YCIOBUSX, CO3JaHHBIX IS
oOyuvarommxcss ¢ OB3 w wuHBaIMOOB, pa3MelleHAa Ha cailTe yHUBEpCHUTETA

www// kqeu.ru. HNmeeTcs BO3MOXKHOCTh OKa3aHUSI TEXHUYECKOW MOMOIIU ACCHUCTCHTOM,

a TaKoKe YCIyT CYp/IONIEPEBOTIMKOB M TU(IOCYPIOTIEPEBOTIUKOB.

Jlist aganTanuu K BocnpusTuio Juiamu ¢ OB3 u uHBanugaMu ¢ HapyleHHbIM
CIIyXOM CIIPaBOYHOTO, Y4YeOHOTr0 MaTepuana IO AUCHUIUIMHE OO0ECTIeYuBAIOTCS
CJIEYIOIIUE YCIOBUS:

- JUTS JTy4IIIe OpUEHTAITMN B ayIMTOPUH, TIPUMEHSIIOTCS CUTHAJIBI OTIOBEIIICHUS
O HayaJjie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOKY IMUILETCS HA JIOCKE);

- BHUIMaHUe Cladocyplamero o0ydJaromerocss MpHUBIEKAETCS TEeIaroroM
YKECTOM (Ha TUIeUO KJIaJIETCs PyKa, OCYIIECTBISIETCS HEPE3KOE MOXJIONBIBAaHUE);

- pasroBapuBas ¢ OOYyYalOIIUMCS, TEIaroTHYECKUid pPaOOTHUK CMOTPHUT Ha
HEro, TOBOPHUT $ICHO, KOPOTKUMHU TPEUIOKEHUSIMHU, O00OecreunBas BO3MOXKHOCTh
YTEHUS 0 Ty0aMm.

KowmrieHcanus 3aTpyHEHUN pEYEeBOTO M HMHTEIUICKTYaJIbHOTO pPa3BUTHS
ciabocCbIIaUX 00yYarOIUXCs MPOBOJAUTCS MyTEM:

- HCTIOJIH30BAHUS CXEM, JIMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAINM C
THIEPCChUTKAaMH, KOMMEHTHPYIOITUMH OTICTbHBIC KOMITOHEHTHI H300pa)keHHUSI;

- PETYJISIPHOTO MPUMEHEHUS YIpaKHEHUH Ha Trpauyueckoe BBIJICICHHUE
CYIIECTBEHHBIX MMPU3HAKOB MPEAMETOB H SIBJIICHUI;

- obecrieueHrsT BO3MOXHOCTH JUIsi OOYydYaromierocss TOJYyYUTh aJpPECHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOMH MMOYTe TI0 Mepe HEOOXOANMOCTH.

Jlnst aganranu K Bocnpustuto ymiamu ¢ OB3 u nHBanmmumaMu ¢ HapyImIeHUSIMHA
3peHHsT  CIIPaBOYHOTO,  Y4eOHOTO, MIPOCBETUTEIHCKOTO MaTepuana,
MIPETyCMOTPEHHOTO 00pa30BaTEIBLHOM MPOrpPaMMOM IO BBHIOPAHHOMY HAIPABJICHUIO
MIOJITOTOBKH, 00€CTIEYMBAIOTCSI CTICIYIOIINE YCIOBHS:

- BeZleTCs ajanTaius opuImansHoro caifta B ceTu VIHTepHET ¢ y4eToM 0coObIX

NoTpeOHOCTENH MHBAIMIOB MO 3PEHUI0, O0ECIIeUnBACTCS HAJTMUKUE KPYMHOIIPU(TOBOH


http://www.kgeu.ru/

CTIpaBOYHOM MH(OPMAITIH O PACTIMCAHUN YICOHBIX 3aHSITHIA,

- IEIarOTUYeCKU  pabOTHHUK, €ro cobeceaHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOUINE HA 3aHATUH, MPEICTABIAIOTCS OO0YUYaAIOUIUMCS, TIPU 3TOM KaXKIblil
pa3 Ha3bIBaeTCs TOT, K KOMY MEJaroruyeckuii paboTHUK 0OpalaeTcs;

- ICCTBUSA, >KECTHl, NMEPEMEIICHUS IEJarornyeckoro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHass HMHQOpMalMa TpeaocTaBiseTcss KpymHbIM mpudrom (ot 18
MYHKTOB), TOTAJIbHO 03BYYUBAETCS;

- obecrieunBaeTcs HEOOXOIMMBIN YPOBEHb OCBEIIICHHOCTH TTOMEIIICHU;

- IPEIOCTABIISIETCS. BO3MOKHOCTb HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHATHIA U TIPABO 3aMUCH OOBSICHEHUH Ha TUKTO(MOH (T10 JKEJTaHUIO0 00YJarOITIXCs).

dopma mpoBeACHUS TEKyHIeH ©  MPOMEKYTOYHOM  aTTeCTallu  JUis
oOyyatomuxcsi ¢ OB3 1 uHBaJIUIOB OmpenessaeTcsl MeAaroruueckuM pabOTHUKOM B
COOTBETCTBUU C y4eOHbIM TutaHoM. [lpu HeoOxomumoctu oOyuaromemycs ¢ OB3,
WHBAJIUAY C YYETOM HMX WHAMBHUAYAIbHBIX NMCUXO(PU3NYECKUX OCOOCHHOCTEHN JaeTcs
BO3MOKHOCTb MPOWUTH MPOMEKYTOUHYIO aTTECTALlMI0 YCTHO, MMCbMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.I., TUOO MPETOCTABISETCS

AOIIOJIHUTCIIbHOC BPCM: JIA IIOATOTOBKH OTBCTA.

8. MeTroanueckue peKOMeHAALMH /sl NpenojaBaresieil M0 OpraHU3aluu
BOCIIMTATEILHON Pa0d0THI ¢ 00yYAOIMMHMCS.

Metoaunueckoe obecriedeHrne npolecca BOCIUTAHUS 00yYarOIMXCsl BBICTYIAeT
OJHUM U3 ONpelestomux  (akToOpoB  BBICOKOTO  KadyecTBa OOpa3oBaHUS.
[IpenonaBarens By3a, JOEMOHCTPUPYS BBICOKHI MNpOdecCHOHAIN3M, HPYAULHIO,
YETKYIO TPaXXAAHCKYIO MO3UIUI0, CAMOAUCIUIUIMHY, TBOPUYECKUN MTOAXO B PELICHUU
npodecCHOHANbHBIX 33Jad, B XO0J€ 00pa30oBaTEJIbLHOTO MpOLEcca CHOCOOCTBYET
(bOpMHUPOBAHUIO TAPMOHUYHON JTUUHOCTH.

[Ipn peanmuzanuu JUCUMIUIMHBI MPENOAABATENIb MOXET  HCIOJIb30BaTh
CJIETyIOLINE METO/Ibl BOCITUTATEIbHON PAOOTHI:

- MeTonbl (POPMUPOBAHHUSI CO3HAHUS JIMYHOCTH (Oecena, MUCIYT, BHYLICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, NpHUMEp, CaMOKOHTpPOJb, pAaccka3, COBET,
yOexaeHue u np.);

- METOJbl OpraHu3alUu JAESITeIIbHOCTH M (OPMHUPOBAHUS ONbITA MOBEACHHUS
(3amanue, OOIIECTBEHHOE MHEHHME, IMeJarorndeckoe TpeOoBaHHE, MOpYy4YEHHE,
NpUYYEHHUE, CO3[JaHUE BOCIIUTHIBAIOIIMX CUTYallMi, TPEHUHT, YIPA)KHEHUE, U JI.);

- METOJbl MOTHMBALIUU ACSITEIBHOCTH M TOBeIeHUs (0A00peHHe, MOOIIpeHHe

COHH&HBHOﬁ dKTHUBHOCTH, IIOPpHUIAHUC, CO3IAHHC CI/ITyaHI/Ifl ycrexa, COo3aaHuc



CUTYyalUi JJI1 SMOIIMOHAJIbHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHHUE U [IP.)

IIpy peamm3anMyM  JUCHMILIMHBL  NPENOAABATENb  JTOJDKEH  YYMTHIBATH
CJIETyIOLIME HAMPABIECHUS BOCIUTATEIILHOMN 1E€ATEIbHOCTH:

I padsicoanckoe u nampuomuueckoe eocnumanue:

- popmupoBaHre y OOyYarOIIMXCSl IIEJIOCTHOIO MHPOBO33PEHUS, POCCUHCKOMN
UJICHTUYHOCTH, YBAXKEHUS K CBOEH CeMbe, OOILECTBY, TOCYJapCTBY, IPHUHATHIM B CEMBE U
OOILIECTBE TyXOBHO-HPABCTBEHHBIM M COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HAIIHOHAJIbHOMY,
KyJbTYpHOMY M HCTOPMYECKOMY HAaCleUio, (OPMHUpPOBAHHE CTPEMJIEHUSI K €ro
COXPAaHEHHIO U PA3BUTHIO;

- popmHpoBaHUE y 00YYAIOIMIMXCSl aKTUBHOW TPAXKIAHCKOW MO3UILIMHM, OCHOBAaHHOM
Ha TPaJULMOHHBIX KYJIbTYpPHBIX, JYXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHUICKOIO
oOliecTBa, Uil TOBBIIIEHUS CHOCOOHOCTH OTBETCTBEHHO pPEAM30BBIBATh CBOU
KOHCTUTYLIMOHHBIE [TPaBa U 00SI3aHHOCTH;

- pa3BUTHE MPABOBOW U MOJUTUYECKOW KYJIbTYPbl OOYUYaIOUIUXCS, pacIIupEHHE
KOHCTPYKTHBHOTO YYacTHsli B NPHUHSITHM PEIICHHM, 3aTparuBalolluX HX IpaBa U
MHTEPECHI, B TOM YHUCIIE€ B Pa3IMYHBIX (opMax caMOOpraHU3aluH, CaMOYIIpaBJICHUS,
OOIIIECTBEHHO-3HAYMMOM JICSATCIIbHOCTH;

- popMupoBaHME MOTHBOB, HPABCTBEHHBIX UM  CMBICIOBBIX YCTaHOBOK
JUYHOCTH, NO3BOJSIIONIMX ~ THPOTUBOCTOATH AKCTPEMU3MY, KceHo(hoouu,
JUCKPUMHUHALMM 10 COLMAJbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAal[MOHAJIbHBIM
NPU3HAKAM, MEXITHUYECKOM W MEXKOH(ECCHOHAIBHON HETEPHIUMOCTH, IPYTHUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHHSIM.

Llyxoeno-Hpascmeennoe socnumanue:

- BOCIINTAaHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTJIMBOCTH,
YBAXKEHUS K POJIUTENSIM, YUUTEISM, JIFOSIM CTApUIEro MOKOJIEHUS;

- popMupoBaHMEe TPUHLMUIIOB KOJUIGKTMBM3Ma W  COJHMJAPHOCTH, JyXa
MUJIOCEPAMST U COCTPaJaHusi, MPUBBIUKK 3a00TUTHCS O JIIOASX, HAXOIAIIMXCSA B
TPYIHOU KU3HEHHON CUTYAalUH;

- popMUpOBaHKE CONMIAPHOCTU U YYBCTBA COLMAIBHOW OTBETCTBEHHOCTH IO
OTHOLICHHIO K JIFOJSIM C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbsI, ITPEOJOJIEHUE
NICUXOJIOTUYECKUX OaphepoB MO OTHOLIEHUIO K JIIOASM C OrpaHUYE€HHBIMU
BO3MOXXHOCTSIMU;

- popMHpOBaHUE SMOIMOHAILHO HACHIIIEHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIIEHUS] K MUPY, CIIOCOOHOCTH M YMEHHS NepeaaBaTh APYIMM CBOM 3CTETUYECKUit
OIIBIT.

Kynomypno-npoceemumensckoe éocnumanue:

- popMUpOBaHKE ICTETUUECKON KAPTUHBI MUPA;



- popMupoBaHHE YBaXKEHHS K KyJIbTYpHBIM IIEHHOCTSIM POJAHOTO ropoja, Kpas,
CTpPaHBIL;
- [IOBBIIICHHE [T03HABATEIbHON AKTUBHOCTH 00YYarOLIUXCS.
Hayuno-obpazosamenvroe eocnumanue:
- popmupoBanne y 00y4arOmUXCsl HAYYHOTO MUPOBO33PEHUS;
- popMUpOBaHKE YMEHUS MIOJy4aTh 3HAHMUS;
- (hopMupOBaHHE HABBIKOB aHAIMW3a U CHHTE3a MH(OpMAIlMU, B TOM YHUCIE B

npodeccuoHanbHOM 001acTH



BHocumble u3menenusi U yreep:kaeHusi Ha 2026-2027 y4yeOHbIii roj

w

N3MCHCHUU

N3MCHCHNU

No
/o

Copnepxanve U3MEHEHUI

No paznena BHeceHus
JlaTta BHECEHUS

(V)

«CormacoBaHo»
3aB. kad.
peanu3yromniei

JTUCHUTUIUHY

HHCTUTYTA

«CornacoBaHo»
npencenarens Y MK
(dakynpTeTa), B cOCTaB

KOTOpPOIro BXOAUT
BLBIITy CKaromast

1 2 3 4

5

6

B cBs13u ¢ u3MeHeHUAMU POQPECCUOHATBHOTO CTaHaapTa «PabOTHHK 1O AKCIUTyaTallul CPEICTB UBMEPSHUN U
WH(POPMAIIMOHHO-U3MEPHUTEIBHBIX CUCTEM JJIKTpocTaHImm» (puka3 Muntpya Poccuu Ne 1351 ot 07.04.26)

BHECCHBI ClIeAYyIOIIe N3MECHEHUS.

1 PITA 26.05.26 | JloGaBneHsI: CIICIYIONIHE
pasaci KOMIICTCHIIUN u WHAWKATOPHI,
1 (hopMupyemble y 00yJaronXcs:

Komnerenmus I1K-2
1) Komnerennus I1K-2

HNHpukaTop KOMOETEHIIUN IIK-
2.2;
2) Komnerenmms TTK-1.
Nuaukatop KOMIETEHINU I1IK-
1.3.
2 PIIO 26.05.26 | B Ttabmumy m. 3.2 moOaBieHBI
pasnen CJICIYIONIUE HHICKCHI WHIUKATOPOB
3 (hopMUpyeMBIX KOMIIETEHITHI:
1) wusaukatop kommereHimn I1K-
2.2;
2) wunHgukarop kommereHiuu [1K-
1.3
3 PIIO 26.05.26 | B tabmuryy  «lllkama  oneHkm
pasnuen pe3yIbTaToB 00yueHUs o
4 JUCLMIUINHEY» T00aBI€HB HMHAEKCHI
WHMKATOPOB (hopMHUpyeMBIX

KOMHeTeHHI/If/'I B COOTBETCTBHH CO
3HaHUAMU, YMCHUAMU U BIIAACHUAMMU:

M.D.
CaabpIKOB

P.P. l'ubanynnun

1) [IK-2.2;

2) TIK-1.3
4 OM 26.05.26 | B rtabmuiy  «lllkama  oneHkH
pazzaen pe3yJIbTaToB 00yJIeHHS o
2 JTUCIATUTAHE» J00aBJIEHBl WHJIEKCHI
WHIUKATOPOB (bopMUpyEeMBIX

KOMHCTGHHI/Iﬁ B COOTBETCTBHH CO
3HAaHUAMU, YMCHUSAMU U BIIAACHUAMU:

1) TIK-2.2;
2) TIK-1.3
5 OM 26.05.26 | TepeICHb KOHTPOJBHBIX
pasaci 3aJJaHul, HEOOXOAUMBIX  JIJIA
4 OLICHKM 3HAHUH, YMEHUH U
HaBBIKOB, XapaKTePU3YIOLIUX
3Tallbl (hopmupoBaHus
KOMIIETEHILIUH B rporecce
OCBOCHUS JIMCITUTUIMHEI

no0aBIIEHBI:




1) s TK-1 - HWuanukarop
xoMmmerenuuu I1K-2.2;

2) mia TK-2 - HWuaukarop
xommerennuu I11K-1.3.
3) mis TK-3 - HMuaaukatopsl

xomrnerennuu [1K-1.3 u [TK-2.2.




Ilpunoorcenue k paboueti
npocpamme OUCYUNIUHYI

MMHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHI S POCCUIICKON OEJIEPAIINN
DenepajibHOE TOCYAAPCTBEHHOE 0I0KETHOE 00pa3oBaTeibHOe
KIr»hy . yupeiKieHue BpICIIero o0pasopanus
«KABAHCKHUU T'OCYAAPCTBEHHBIU DHEPTETUYECKHUU YHUBEPCUTET»
(®PI'bOY BO «KI'9Y»)

OIEHOYHBIE MATEPHUAJIbBI
10 JUCHMIINHE

b1.B./15.01.02.02 MoaeaupoBaHue aBTOMATH3IUPOBAHHBIX MPOLECCOB

Harpas/ieH1e TOrOTOBKH 13.04.02 DaeKTpO3HEPreTUKA M DJICKTPOTCXHUKA
HampanIeHHOCTS [HudpoBas aBTOMaTH3aIMA U POOOTU3AIUS B YHEPICTHKE
(mpodub)

KBamudukarus Maructp

r. Kazans, 2026



OrneHouHbIE MaTepualbl MO JUCIUIUIMHE, TPEIHA3HAYCHBI IS  OICHUBAHUS
Pe3yNbTaTOB O0YUCHHUS Ha COOTBETCTBUE MHAMKATOPAM JTOCTHIKCHHS KOMIICTECHITUH.
OneHrBaHUE pPE3yJbTaTOB OOYYCHHUS 110 JAUCIHUILIMHE OCYIIECTBIISCTCS B paMKax
tekymiero koHTpoas (TK) u mpoMexyTouHOH aTTecTanuu, MPOBOAUMBIX IO OalIbHO-
peritunrosoit cucteme (bPC).

1. TexHoJI0rMYeCKas KapTa
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Pa3nen 1. «OCHOBBI aBTOMAaTH3AIINN 15-
1 MOJCTHPOBAHUS TK1 | 15 | 0-15 30 15-30
Tect (Tecr) 5
Cobecenopanue (COc) 10
Paznen 2. «MeTobt
MOJCIUPOBAHUS U UCCIEAOBAHMS TK2 15-
15 |0-15 15-30
30
Tecr (Tecr) 5
Cobecenopanue (COc) 10
Pa3nen 3. «[Ipaktuyeckoe
MPUMEHEHUE U PeaTU3aIus
ABTOMATU3UPOBAHHBIX CHCTEM TK3 25-
25 1 0-15 25-40
40
Tect (Tect) 5
Cobecemosanne (C6c) 20
IIpoMe:kyTOYHASA aTTeCTALUSA OM 0-45
(3x3amen)
3aaHue MPOMEXYTOUHON 0-15
aTTeCTalluu
B nrceMenHO# opme 1o 0-30
omeTam




2. OueHOYHbIe MATEPUAJTBI TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOI aTTecTaluu

[lkana oneHKu pe3yabTaToB 00yUEHUs MO TUCIHUILTNHE:

YpoBeHb CHOPMUPOBAHHOCTH
MHIAKATOpa KOMIIETEHIINH
Bricokuit Cpenuuit Hwuxe Huzkwnit
Kon Kon 3amnanu- CPEJIHETO
KOMIIEe- HHOUKaTOpa pOBaHHEBIE ot 85 a0 100| ot 70 0 84 | ot 55 a0 69 |or0 a0 54
TEHUMU | KOMIICTEHIIN pe3ynbTaThl I
" OGYUeHHS 110 Kajia OLICHUBaHUS
JMCLMILINHE YIOBJIET- HEYJI0B-
OTJINYHO XOpOIIO | BOPUTEIBHO | JIETBOPU
- TEJILHO
3a4TEHO HE 3aYTEHO
I1K-1 IK-1.7. 3HATh:
CrocoGen COCTaB, CTPYKT XOPOILLIO 3HAET 3HAET IUIOXO [HE 3HAET
[POBOIUTH » CIPYKTYPY[XOp
1 TpeOOBaHMS 3HaeT COCTaB, COCTaB, cocTas,
MOATOTOBKY,
oversre o [CIOUCBhIX COCTaB, CTPYKTYPY H [CTPYKTYPY  CTPYKTYPY U
KEHT ompopal OPMATHBHO- CTPYKTYpPY U [TpeboBaHus [TpedoBaHusl TpeOOBaHUs
L POIPOBA, .« HuecKHX 1 TpeOOBAHUS |[KIFOYEBBIX |KIIOYEBBIX  [KIIFOYEBBIX
PKCIUTYaTaIMOHHBI[KJIFOUYEBBIX [HOPMATUBHO HOPMATUBHO- [HOPMATUBHO
coOJrroienne
X JJOKYMEHTOB B [HOPMATHBHO |- TEXHUYECKUX |-
HOPMAaTHBHO-
. PHEpreTuke. - TEXHUYECKH 1 TEXHUYECKU
TEXHUYECKOH
" TEXHUYECKH X U PKCIUTyaTay X 1
X U DKCIUTyaTal] [OHHBIX PKCILTyaTall
HKCILTyaTaIuo
o PKCIUTyaTal] [MOHHBIX TOKYMEHTOB BHOHHBIX
MOHHBIX ITOKYMEHTOB PHEPIETHKE  |[TOKYMEHTOB
ITOKYMEHTAI!
e TOKYMEHTOB B B
B OSHEPreTUKe SHEPreTUKe
HDHEPreTHUKE
DHEPTeTHUKE
YMETh:
OpraHW30BBIBATH [CBOOOJIHO  [yMEET MJI0X0 YMEET |[HE YMeeT
padoty ¢ yMeeT OPTaHU30BbI (OPTaHU30BBIB [(OPTAHU30BBI
TOKYMEHTAIlMEN: |[0praHu30BHI [BaTh pabOTy [aTh pabOTy ¢ [BaTh paboOTy
OT MMOATOTOBKH U [BaTh paboTy |c TOKYMEHTAIH C
BHEJIPEHUS JI0 C TOKYMEHTAIT [eH: OT ITOKyMEHTAI]
KOHTPOJIS €€ ITOKYMEHTAII [Mei: OT [MOJTOTOBKH H|MEH: OT
COOJIIOIEHUSI. Hel: oT [MOJTOTOBKH [BHEAPEHUS JIO[TOATOTOBKH
MOATOTOBKU [ BHEIPEHUSKOHTPOJS €€ [ BHEIPEHUS
U BHEAPEHUSA|TO KOHTPOJISA|COOTIOCHUS |10 KOHTPOJIS
10 KOHTPOJIsA|e€ cé
cé COOIIOEHNS COOII0IEHNS
COOIIOIeHUA|.

BJIAaACTh:




MPAKTUIECKOE XOPOIIIO BIIa/ICCT MJI0XO0 HE BIIaJeeT
BIIa/ICHUC BIIa/ICCT MpoLeaypam BIaeeT MpoLeaypam
MpoLeaypamMu [poLeaypam poLeaypaMHu 1
odopmienus, 1 odopmaerusodopmieHus, pPpopmIeHHUS
AKTyalu3auuu U |0opMIICHHUS, AKTyaJu3alHu |,
[POBEPKU : AKTyaJu3alli ¥ MPOBEPKH [aKTyaIH3aIH
TOKYMEHTAIlMU B [aKTyaJIu3aluu 1 TOKYMEHTAI| |1 U
COOTBETCTBUU C U U MPOBEPKU [ B [POBEPKU
OTpaCIIEeBHIMU [IPOBEPKU  [TOKYMEHTAI] [COOTBETCTBUU |[IOKYMEHTAIl
CTaHJapTaMH TOKYMEHTAI] U1 B C WU B
U B COOTBETCTBH [0TPACIIEBBIMU [COOTBETCTBU
COOTBETCTBHU |11 C CTaHIapTaMH |1 C
U C OTpaCIIEBBIM OTpaciieBbIM
OTPACIICBBIM |1 151
17§ CTaHaapTam CTaHJIapTaM
CTaH/JapTaM [ 151
17§
IK-1 ITK-1.3. 3HaTh:
Ucnone3yer [Kiaccupukanuio |[CBOOOJHO [XOPOIIO [JI0XO 3HAeT [HE 3HaeT
nudpoBoe  MojeIEH, OpUEHTHUPYE BHACT KJaccuduKal [Kraccupuka
MIPOEKTUPOBA [IPUHITUIIBI U TCS B Kiaccu(uUKa M0 MOJETEH, [IUF0
HUE U METO/TBI KJIacCH(UKa [[TUFO MIPUHIIAITEI B [MOJICIICH,
MOJIETIUPOBA [[TOCTPOCHHUS 1082078 Mozele,  [MEeTOJbI [PUHIIMIIBI U
HUE PeKUMOBIUDPOBBIX MOJICTICH,  [IPUHIIMITBI UIOCTPOCHUS |[METOJIBI
paboThI MoiesIei MPUHIIUIIAX METOIBI U(GPOBBIX  [MOCTPOCHHUS
CUCTEM TEXHOJOTHYECKHX [ METOJIaX |[[IOCTPOSHUS [MOJeIeh U (HPOBBIX
aBTOMATH3AIl [[TPOLIECCOB, MOCTPOCHHUS [IU(POBBIX [TEXHOJIOTHUECMOIETEH
17071 BKJTFOYAsi CIOCOOBI IU(PPOBBIX  [MOACNEH  [KUX TEXHOJIOTUY
MMUTAIIIOHHOTO |[MOJENeH  [TEXHOJOTHY [IPOIIECCOB, [ECKUX
MOJICTTUPOBAHUS, [TEXHOJOTHY [€CKHIX BKJTFOYAsT MPOIIECCOB,
OTNTHUMH3AIIH ECKUX MPOLIECCOB, [CITOCOOBI BKJTIOYAst
VIIPABISIONUX  [IPOIECCOB, [BKIOYAs  [AMHUTAIIMOHHOCTIOCOOBI
BO3JCHCTBUII U1 [BKJIIOYAs  |[CIOCOOBI  [TO MMUTAIIIOHH
OIICHKU TOYHOCTH |[CITOCOOBI  |[MMHTAIMOHHMOJICIIMPOBAH [OTO
paboThl CUCTEM  [IMHUTAIIMOHH|OTO s, MOJIETTUPOBa
ABTOMAaTHU3AIMU. [OTO MOJICTTUPOBA [OTITHMH3AITIH [HHS,
MOJIETTPOBA [HUS, YIIPaBIISIOLIH ONITUMHU3ALIN
HUS, OTITHMHM3AITH X 158
OTNITUMH3AIIH [ BO3/ICHCTBUI [yIIPaBIISIOLL
151 VIIPABJISION [ OTICHKH 1704
VIIPaBIISIOL (X TOYHOCTH BO3JICHCTBU
X BO3JICUCTBU [PabOTHI M U OIICHKH
BO3JCHCTBUHII U OLIEHKU |CUCTEM TOYHOCTH
1 B OIICHKE [TOYHOCTH  [@aBTOMATH3aIll [paOOTHI
TOYHOCTH  [pabOTHI 12078 CUCTEM
paboTHI CHUCTEM ABTOMAaTH3a
CUCTEM aBTOMAaTH3a 1007078
ABTOMATH3AI[IUH.
13078

YMETh:




CTPOUTH CBOOOJTHO  [yM€eT [UI0XO YMEET |HE yMeeT
11 pOBBIC ymeeeT CTPOUTH CTPOUTH CTPOUTH
MOIETTN CTPOUTH nrdposBbie [UdpoBBIE  [TUDPOBBIC
TEXHOJIOTUYECKUX [TU(PPOBBIE [MOJEIU MOJICTTH MOJIEITN
[IPOLIECCOB B MOJIEIH TEXHOJIOTUY [T€XHOJOTUYECTEXHOIOTUY
CHEeMATU3UPOBAH TEXHOJOTHY [ECKUX KX CCKUX
HoMm [10, ECKUX [IPOLIECCOB B [[TPOLIECCOB B [IPOLIECCOB B
[IPOBOJIUTH MPOIIECCOB B (CHEIMATHM3H (CHICIUATH3HP [CTICIIHATH3N
MMUTAIMOHHBIE  [CTIeHUaIn3u [poBaHHOM |oBaHHOM 1O, poBaHHOM
PKCIIepUMEHTBl  [poBaHHOM [0, npoBoauts |10,
it uccaenoBanus|[10, [POBOAUTH [MMUTAIMOHH [IPOBOJIUTH
[PEKUMOB pabOTHI, [IPOBOJAUTH [UMUTAIIOHH[bIC MMUTAIIOHH
OLICHUBATh MMUTAI[MOHH[bIE PKCIIEPUMEHT [bl€
TOYHOCTH U bIC HKCIIEPUMEH [bI JJIS1 HKCIIEPUMEH
YCTOHYUBOCTH HKCIIEPUMEH (ThI JUIS MICCJICTOBAHHU (ThI JIJIST
MOJIEIICH, a TAKKe [THI IS MCCIIC/IOBAH |l peKUMOB  [MCCIICIOBaH
BBLITIOJTHATH VCCIIEIOBAH sl PEKUMOB [PabOTHI, WSl PEKUMOB
O THMH3AIHIO 1Sl peKUMOB [padOTBI, OLICHUBATh _ [pabOTHI,
BJIAJICTh:
MPAKTUIECKOE XOPOIIIO BIIa/IeET [J10XO0 HE BJIaJeeT
BJIaJICHHE BJIaJICeT HaBBIKAMU  [BJIaJICET HABBIKAMU
HABbIKAMU pa0OThIHABBIKAMU  [pa0OTHI B |HaBBIKAMH  [pabOTHI B
B cpeax paboThl B |[cpenax [paboTHI B cpenax
dpoBoro cpenax nrdpoBoro |cpegax rdpoBoro
MOJICIIMPOBAHMS  [IU(PPOBOTO MOJECTUPOBA [IH(PPOBOTO  MOJEIUPOBA
(mocTpoeHue MOJIETTMPOBA [HUS MOJICTTUPOBAH [HUS
CTPYKTYPHBIX HUST (mocTpoeHue|Hst (moctpoeHue
CXEM, HACTpOiika |(TOCTPOECHUE|CTPYKTYPHBI [(IOCTPOCHHUE (CTPYKTYPHBI
apamMeTpoB), CTPYKTYPHBI X CXEM, CTPYKTYPHBIX [X CXEM,
[IPOBE/ICHUS X CXEM, HACTpOIKa [CXeM, HACTpoIKa
BBIYHMCIIUTEIILHBIX [HACTPOHKA |MapaMeTpOB)HACTPOiKa  |[MapaMeTpoB)
AKCIIEPUMEHTOB, [[IapaMETPOB)), MapaMeTpoB), |,
BU3YaITU3aIIH , MPOBEJICHUS [[TPOBEJICHUS [[IPOBEICHUS
PEKUMOB PaOOTHI |[TPOBEACHUS [BEIYUCIUTEN [BEIYUCIUTEH BEIUACITUTEIN
CHCTEM BBIYHCITUTEN [bHBIX HBIX bHBIX
ABTOMATHU3AIMH U |[bHBIX OKCIIEPUMEH PKCIIEPUMEHT PKCIIEPUMEH
WHTEPIIPETAIIMA  PKCIIEPUMEH [TOB, OB, TOB,
MOJTy4YEHHBIX TOB, BH3yalIH3al] [BU3YyalTH3aly [BU3yalu3all
[pE3yIBTATOB. BHU3yaIH3al] [ PSKUMOB [ PSKUMOB  [MH PEKHMOB
U PEXUMOB [paOOTHI paboThI padoThI
paboThHI CHUCTEM CHUCTEM CUCTEM
CUCTEM ABTOMAaTH3a [@BTOMATH3Aall [@BTOMATH3a
AQBTOMATH3AIIIUU H 120787 10070787
120778 WHTEPIIPETa [MHTEPIIPETAIl [MHTEePIpeTa
WHTEpIIpeTa [N 12078 1007078
1082078 MOJTYYEHHBIX[[TOTYYEHHBIX |[TOJTYYEHHBIX
MOJTyYCHHBIX [PE3YIIbTaTOB [PE3YJIBTaTOB |[PE3yIhTATOB
pe3yabTaToB

[K-2.

[1K-2.2.

3HATh.




Crnocoben
BBIMOJIHSATh
IKCIEPTU3Y
MPOEKTHOM
JOKYMEHTAI]
U U
aKTyaH3aIu
10
periaMeHTOB
COTJIACHO
HOPMATHUBHO
- TeXHHYECK
UM
TpeOOBaHUSAM
IKCILTyaTau
"
TEXHUYCCKHX
CPEICTB
AJIEKTPOCTAH
1UU

HOPMAaTUBHO-
TEXHHYECKUE
TpeOOBaHMS
(I'OCT, ECILA,
OTpaciieBbIe
[perJIaMeHTBI
HKCILTyaTalllH
PIIEKTPOCTAHIIMI),
COCTaB U IpaBuJia
o opMITCHHS
[MPOEKTHOM
TOKyMEHTAI[UU Ha
ABTOMATU3UPOBAH
HBIC CUCTEMBI, a
TaK)K€ METOJIbI
MIPOTHO3HPOBAHUS
pecypca u
TUATHOCTHUKH JIJISI
AKTyalln3aliu
[PETIIaMEHTOB.

XOPOLIIO
3HACT
HOPMAaTHBHO

TEXHUYECKU
e
TpeOOBaHUS
(I'OCT,
ECIL/,
oTpacieBble
[perJamMeHThbl
PKCILTyaTal|
12078
DIIEKTPOCTAH
111i1), COCTaB
U TIpaBHJIa
ohopMIICHUS
[MPOEKTHOMN
TOKYMEHTAI]
MU Ha
ABTOMATHU3H
[POBaHHBIE
CUCTEMBI, a
TaKKe
METO/IBI
[IPOTHO3HPO
BaHUs
pecypca u
TUATHOCTHK
W IS
aKTyanu3alu
17§
[peraamMeHTo
B.

3HACT
HOPMAaTUBHO

TEXHUYECKH
e
TpeOoBaHUS
(I'OCT,
ECII/,
OTpaciieBbIe
[perIamMeHThl
HKCILTyaTal|
12078
DIIEKTPOCTAH
[I1i1), COCTaB
U IIpaBUiia
odopmIIeHUS
[MPOEKTHOM
TOKYMEHTAI]
U Ha
ABTOMATH3H
[POBaHHBIE
CUCTEMBI, a
TaKKe
METO/TBI
[IPOTHO3HPO
BaHUs
pecypca u
TUATHOCTHK
IWIE|
AKTyaJTu3aIn
17§
[perJIaMeHTo
B.

[JI0X0 3HAET
HOPMAaTHUBHO-
TEXHUYECKHE
TpeOoBaHUS
(I'OCT,
ECII,
OTpaclieBbie
[pETIIaMEHTBI
PKCILTyaTalu
12§
PIIEKTPOCTAHII
1ii), COCTaB U
MpaBuiia

o opMITCHUS
[MPOEKTHOMN
TOKYMEHTAIT!
U Ha
ABTOMATH3HP
OBaHHbIE
CUCTEMBI, a
TaKKe
METO/TBI
[IPOTHO3HPOB
aHMsI pecypca
17§
TIarHOCTHKHU
IS
AKTyaTn3anu
12§
[pETIIaMEHTOB.

HE 3HACT
HOPMAaTUBHO

TeXHUYECKH
e
TpeOoBaHUS
(I'OCT,
ECII/,
OTpaciieBbIe
[pETTIaMEeHTHI
HKCILTyaTal|
1201
HIIEKTPOCTAH
[1ii), COCTaB
W TIpaBUiIa
odopmiteHus
MPOEKTHOM
TTOKYMEHTAI]
MU Ha
ABTOMATH3H
[POBaHHBIE
CHCTEMBEI, a
TaKxe
METO/IBI
[POTHO3HPO
BaHUs
pecypca u
TMArHOCTHK
W s
AKTyaTH3ann
17§
[periIaMeHTo
B.

YMETB:




[IPOEKTHYIO

COOTBETCTBUE
HOPMATHUBHO-
TEXHHYECKUM
TpeOOBAHUSM,
BEISIBIISIT

[perJamMeHThbl
DKCILTyaTaI[ui
TEXHUYECKUX
CpeACTB

Ha OCHOBC
PE3yJIbTAaTOB

[POTHO30B
pecypca

QHATTU3UPOBATh

JOKYMCHTAIIUIO Ha

HCCOOTBCTCTBUA,
AKTYAJIM3UPOBATH

QJICKTPOCTAHIIUA

MOICIIMPOBAHUS U

CBOOOJTHO
yMeeT
AHAJTN3UPOB
aTh
[IPOCKTHYIO
ITOKYMEHTAIL
U0 Ha
COOTBETCTBHU
e
HOPMAaTUBHO
TCXHUYCCKHU
M
TpeOoBaHUS
M, BBISIBIIATE
HECOOTBETCT
BHS,
AKTYaJIU3HPO
BaTh
[peTIIaMEHTHI
HKCILTyaTal|
15051
TEXHUYECKH
X CPEICTB
DIIEKTPOCTAH
[IUH Ha
OCHOBE
pe3y/IbTaToB
MOJICIIUPOBA
HUA 1
MPOTHO30B

pecypca

ymeeT
QHATU3UPOB
aThb
MIPOCKTHYIO
TOKYMEHTAI]
HI0 HA
COOTBETCTBU
e
HOPMAaTUBHO

TEXHUYCCKH
M
TpeOOBaHUS
M, BBISIBIISITh
HECOOTBETCT
BU,
AKTYyaJIU3HP
OBaTh
periiaMeHThl
PKCILTyaTal|
12078
TEXHUYCCKH
X CPEICTB
DIIEKTPOCTAH
[IUY Ha
OCHOBE
pe3ysIbTaToB
MOJICIINPOBA
HUS 1
[TPOTHO30B

pecypca

[I0X0 yMEeT
AHATM3UPOBAT]
b IIPOCKTHYIO
TOKYMEHTAI!
10 Ha
COOTBETCTBUE
HOPMATHUBHO-
TEXHUYECKUM
TpEOOBAHUSM,
BEISIBIISITH
HECOOTBETCTB
Wi,
AKTyaJTH3HPOB
aTh
[perIaMeHThI
DKCILTyaTau
17
TEXHUYCCKHUX
CpeicTB
HIIEKTPOCTAHII
U1 Ha OCHOBE
[PE3yIBTaTOB
MOJICITUPOBaH
ust 1
POTHO30B

pecypca

HE yMeeT
QHAITN3HPOB
aTh
[POEKTHYIO
NOKYMEHTAI]
WO Ha
COOTBETCTBH
§
HOPMAaTHUBHO
TEXHUYCCKH
M
TpeOOBaHUS
M, BBISIBIIATD
HECOOTBETCT
BU,
AKTYaJIU3HPO
BaTh
[periIaMeHThI
DKCILTyaTal|
14078
TeXHUYCCKH
X CPEICTB
DIIEKTPOCTAH
[[UU Ha
OCHOBE
Pe3yJIbTaTOB
MOJICIIMPOBA
HUS 1
MPOTHO30B

pecypca

BJIAJCTh:




[IpakTHdyeckoe  [CBOOOJHO  [XOPOILO 1J10X0 HE BJIaJIEET
BIIa/ICHHE BIIa/I€ET BIIa/I€ET BJIa/I€ET HaBbIKaMU
HaBbIKAMU HaBbIKAMM |[HABbIKAMHU |[HABBIKAMHU  [IPOBEPKHU
[IPOBEPKU [IPOBEPKU  [[IPOBEPKU  [IPOBEPKU [IPOEKTHOMN
[MPOEKTHOMN [MPOEKTHOM |[IPOEKTHOM [IPOEKTHOM  |TOKYMEHTAIl
TOKYMEHTAIMU Ha [[IOKyMEHTALl |[IOKYMEHTAll |[IOKYMEHTALIH MU Ha
COOTBETCTBUE MY Ha MY Ha 1 Ha COOTBETCTBU
CTaHjapTam U COOTBETCTBH [COOTBETCTBH [COOTBETCTBUE |€
periiaMeHTam, e e CTaHJapTaM H|CTaHIapTaM
COCTaBJICHUS CTaHJapTaM CTaHAapTaM [perjiamMeHTaM,u
HKCIIEPTHBIX 151 151 COCTABJICHUS [pErJIAMEHTA
3AKJIIOUYEHUM, @  |[perjJaMeHTa [perjaMeHTa PKCIEPTHBIX M,
TaKxKe M, M, 3aKJIIOUEHUH, (COCTABIICHUS
AKTyaJIn3aluu COCTaBJICHUSI|COCTABIICHU (2 TAKKE PKCIIEPTHBIX
HKCILTyaTallMOHHBIPKCIIEPTHBIX PKCIEPTHBIX [aKTyalu3aly BaKIFYeHUI
X PErJaMEHTOB  [3aKJIFOYEHUH [3AKJIFOUECHUN 1 ,  TAKXKE
TEXHUYECKUX ,aTaKKe |, aTakkKe  PKCIUIyaTaly @KTyaJlu3alu
CPENCTB AKTyaJIu3alH@aKTyaJIu3alOHHbBIX I
AIIEKTPOCTAHLINH C [ 151 PErJIaMEHTOB PKCILTyaTall
y4€TOM JIaHHBIX  [PKCIUTyaTall PKCIUlyaTall [TEXHUYECKHX [MOHHBIX
MOJICJIMPOBAHUS U MOHHBIX MOHHBIX CpElCTB [pErJIaMeHTO
[IPOrHO30B [PErJIaMEeHTO [PErJaMeHTO PJIEKTPOCTAaHLIB
pecypca B B MU C yYETOM (TEXHUYECKU
TEXHUYECKU [TEXHUYECKH [TaHHBIX X CPE/CTB
X CPEICTB X CPEICTB  |[MOJEIMPOBAH PIEKTPOCTaH
AIIEKTPOCTAH PIIEKTPOCTAH Ul U L1U C
11 C 11 C [IPOTHO30B  [y4ETOM
y4éTOM y4éTOM pecypca JTAHHBIX
TAaHHBIX TAaHHBIX MOJIETTUPOBA
MOJIETMPOBA MOIETUPOBA HUS 1
HUS U HUS U [IPOrHO30B
[IPOrHO30B  [[IPOTHO30B pecypca
pecypca pecypca
Onenka «OTJAMYHO»  BBICTaBISACTCS  CTYACHTY, KOTOPBIM  oOjagaer
BCCCTOPOHHMUMH, CHCTCMATH3UPOBAHHBIMU U FJ'IY6OKI/IMI/I SHAaHHUAMHU MaTcpHralia

y4eOHOM mporpaMMbl, yMEET CBOOOJHO BBINOJHATH 3aJaHUsl, MPEITYCMOTPEHHBIE
y4eOHOM MpOTrpaMMOM, YCBOWJ OCHOBHYIO M O3HAaKOMWICS C JOTOJHHUTEIHHOM
JIUTEPATYPOU.

Ornenka «Xopouio» BeICTABISIETCS CTYICHTY, OOHApYKUBIIEMY TTOJIHOE 3HAHUE
Marepuania y4eOHOW TPOrpaMMbl, YCHEIIHO BBHIMOJHAIONIEMY IPEIYCMOTPEHHbBIC
y4eOHOM TporpaMMou 3aJaHusi, YCBOWBIIEMY MaTepHal OCHOBHOW IJIUTEpaTypHI,
pPEKOMEHTyeMOoii y4eOHOM TTPOTrpaMMON.

OueHka «YA0BJETBOPUTEIBLHO)» BBICTABISIETCA CTYIEHTY, KOTOPBIA IMOKa3aj
3HaHHE OCHOBHOTO Marepuaja y4dyeOHOW mporpaMMmbl B 00BEME, JOCTAaTOYHOM U
HEOOXOIUMOM JIJIs1 JaTbHEUIeH yueOnl, CIIPABUIICS C BBHIMOJHEHUEM 3aJlaHUM, 3HAKOM C
OCHOBHOM JINTEPATYPOH.

Ouenka «HeymaoBJIeTBOPUTEJIBbHO» BBICTABISECTCS CTYJIEHTY, HE 3HAIOUIEMY



OCHOBHOM 4YacTU MaTepuajia ydeOHOW MpOrpaMMbl, JOMYCKAIOUIEMy MPUHIUITUAIBHBIC
OIMUOKK B BBHINOJHEHUU 33JaHUN, HEYBEPEHHO C OOJBIIMMHU 3aTPYIHEHUSIMU
BBIIOJIHSIONIEMY TPAKTUYECKHE paOOThI

3. Hepequb OLICHOYHBIX CPEACTB

KpaTKaH XapaKTCPUCTHUKA OICHOYHBIX CPCACTB, HCIIOJIB3YCMBIX ITPHU TCKYIICM KOHTPOJIC
YCIICBAaCMOCTH U HpOMe)KYTOIIHOﬁ aTTcCTal 1 06yqa}0mer0051 110 JUCHUIIJIIMHC!:

Haumenopanue Onucanue
OILICHOYHOT'O KpaTkast xapakTepUCTHKa OLICHOYHOTO CPEACTBa OLIEHOYHOT'O CPECTBA
cpencTBa
CpencTBO KOHTPOJIS, OPraHM30BaHHOE Kak CIeHuajibHas
Oecema IpernogaBaTellss ¢ OOydYarolmIMMCS Ha TEMBI, CBS- Bormpocs! 1o
Cobecenopanue (COc¢) p N Y N ’ P
3aHHBIC C HM3y4acMOUW IUCIMIUIMHOW, W pPacCUMTaHHOE Ha pasnenam
BEISICHEHHE 00beMa 3HaHWK 00yJaroIerocs mo omnpeze- JIUCIHUILIAHBI

IIEHHOMY pa3lieiy, TeMe, IpodIeMe U T.II.

CrcTeMa cTaHIapTU3UPOBAHHBIX 3a/IaHHH, TO3BOJISIONIAS
Tect (TecT) ABTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUN U
YMEHHI 00yJaroIerocs

IKOMIIJIEKT TECTOBBIX
BaTaHMi

4. [lepeyeHb KOHTPOJIbHBIX 32IaHNH WM UHbIE MATEPHAJIbI, HEOOX0 UMbl
IJS  OIEHKM 3HAHMHA, YMeHHIl MW HABBIKOB, XapPaKTEePU3YKWIIHUX 3Talbl
(popMupoBaHusa KOMIIETEHIUI B Npollecce OCBOCHUS TUCUUIIIMHBI

Jst tekymero kourpoast TK 1:
[IpoBepsieMble KOMITETEHITNH:

[MIK-1. Uupukarop kommnerennuu [1K-1.7. CrocoGeH MpoBOIUTH MOATOTOBKY,
OPUMEHSATh W KOHTPOJUPOBATh  COOJIOJIEHWE  HOPMATHUBHO-TEXHUYECKOW U
AKCIUTYaTallMOHHOW IOKYMEHTAIIMU B DHEPTETUKE.

[TK-2. Uaaukarop kommerennuu [1K-2.2. CriocoOeH BBITTONTHSITH SKCIIEPTH3Y
MPOEKTHOU JOKYMEHTAIIUU U aKTyaJIU3allii0 PErJIaMEHTOB COTJIaCHO HOPMATHUBHO-
TEXHUYECKUM TPEOOBAHUAM DKCILTyaTallMd TEXHUUECKUX CPEJICTB JICKTPOCTAHIIUU.

1. TECT

1. Beibepure HanboJiee TOYHOE OIpeICACHNE MTOHATHS «MOJICIIbY:

a) YMCHbBIIICHHAS WJIM YBEJIMUCHHAS KOTHS O0OBEKTA.

0) YnpoménHnoe npeacTaBieHue peaJbHOro 00hEKTa HIIM CUCTEMBI, OTPaXKaroIee
€ro CyIIECTBEHHBIC C TOUKH 3PCHHUS 1IEJIM MOJICIIMPOBAHMS CBOMCTBA.

B) MaTemaTudeckoe ypaBHEHHE, OMMCHIBAIOIIEE TPOIIECC.

r) KoMmprorepHas mporpamma juisi IpOBEACHUS PacyEToB.

2. OcHOBHa4 11€JIb MOJICIUPOBAHUS — 3TO:



a) Co3nanue uaeaabHONW KOTUU OpUTHHAIA.

0) IlomydyeHue HOBBIX HAYYHBIX 3HaHHN 00 00bEKTE, TPOTHO3UPOBAHUE €T0
TIOBEJICHUSI, ONITUMHU3AIINS YIIPABICHUS WM O0yUdeHUE.

B) 3aMeHa HATYpPHOT'O SKCIIEPUMEHTA BO BCEX CIyYasix.

r) Yrporieane o0beKTa 10 IPUMUTHBHOTO COCTOSIHHSL.

3. YcTaHoBUTE COOTBETCTBUE MEX]Y TUIIOM MOJIENH (110 opMe MpeCcTaBICHUS)
U €r0 IPUMEPOM:

Tun momenu: [Tpumep:
1) MarepuanbHas (HaTypHas) a) biok-cxema anroputma
2) UnadopmanronHas (3HaKkoBas) 0) JleTckuii KOHCTPYKTOpP, COOpaHHBIN
3) MeicnenHas (oOpa3Hasi) 0 CXeMe
B) ['mobyc

r) MbicieHHbiid 00pa3 Oyaymiero joma
B T'OJIOBE apXUTEKTOpa

n) duddepennmnanbHoe ypaBHEHHE,
OIMKCHIBAIOIIECE KOJICOaHUSI MasTHUKA

4. K xakomy Tumy Mojiejeit (craTuueckasl/ IMHaMIU4eCKasi) OTHOCUTCS KaKIIbIN 13
npuMepoB?
1) MakeT 31aHus, BBICTABJICHHBIN B O()HCE 3aCTPOMIIIHKA. ...
2) KoMrmiproTepHas aHUMaI|si XAMUYECKOM PEaKIyH. ...
3) Pacnincanue IBMKEHUS TIOE3/I0B HA KOHKPETHYIO JIaTy. ...
4) KomnprotepHas urpa-cumyisatop ropoaa (SimCity). ...

5. Kakas mozaens sBisieTcst AeTEpPMUHUPOBAHHOM, a KaKasi — CTOXACTUYECKOU
(BEpOSITHOCTHOM)?
1) Mojenb pacuéTa TpaeKTOPHH MOJIETA PAKEThI, YUUTHIBAIOIIAS TOJIBKO 3aKOHBI
MEXaHUKHU. ...
2) Moenb MPOrHO3UPOBAHUS Kypca akiui Ha OUpIKe. ...
3) Tabnuiia yMHOMXKECHHSL. ...
4) Mogenb paboThl call-ieHTpa, yYuThIBarONIas CIyYaiHbIi XapakTep BXOIAIINX
3BOHKOB ...

6. Urto 13 mepeunciieHHoro spmsiercst mpumepoM MMUTALIMOHHOM monenu?
a) @opmyna miomaau kpyra (S = nR?).
0) TpeHaxEp-cuMysITOp camMoJIéTa, B KOTOPOM TTUJIOT OTpabaThIBaEeT NCUCTBUS B
aBapUNHBIX CUTYyAIHSIX.
B) ['padmk 3aBuCMMOCTH CUITBI TOKA OT HampspkeHus (3akoH Oma).
r) CoBecHOE OMUCaHUE UCTOPUUECKOTO CPaKEHUS.



7. YKaxuTe TUITHUN 3JIEMEHT B KJacCu(PUKAIMU MOIeNIeH 1 00BICHUTE CBOM
BBIOOD:
«ITo cocoOy mpeacTaBiaCHUS MOJICTN JSIATCSA Ha: MaTepUaIbHbIC, MATEMAaTUUECKHUE,
rpaduyeckue, oOpasHbie, AITOPUTMHUICCKUEC.
OObsAcHeHHE:

8. Kakoit mpuHIUTT MOJCIUPOBAHMS HApPYIICH B CISAYIONIEH CUTYaIu?
«MmxeHep co37all KOMIBIOTEPHYIO MOJIETTh HOBOTO JABUTATENsI, KOTOpask UACATLHO TOUHO
BOCTIPOM3BOIMIIA €T0 (POpPMY, IIBET M MaTepHall KOpITyca, HO MOJTHOCTHIO UTHOPHUPOBAJIa
BHYTPEHHHUE TEPMOIMHAMUICCKHUE TTPOIIECCHI.

a) [IpuHIn nHGOPMAITMOHHOM JOCTATOYHOCTH.
0) IIpuHITUTT OCYIIIECTBUMOCTH.

B) [IpuHIIMTT MHOKECTBEHHOCTH MOJICIICH.

r) [IpuHIKIT CHCTEMHOCTH.

9. 3aBepmute (Pppasy, BbIOpaB MPaBUIBHBIN BapUAHT:
«Mopenu, B KOTOpBIX HMHGOpMAIIHs TPE/ICTaBIeHA B BUJIE CXEM, UePTEXEH, rpa@uKoB,
JMarpaMm, OTHOCATCS K MOJICIISIM).
a) MaTepUuaIbHbIM
0) oOpa3HBIM
B) 3HAKOBBIM (CMEIIAHHOTO THIIA)
I') TaOJIUYHBIM

10. Pa3BepHyThIil OTBET.

[IpeacraBepTe, 4TO BaM HYKHO CO371aTh MOJIEIb JJISI BBIOOpA ONTHUMAIBHOTO MapIIpyTa
€KEeTHEBHBIX MOE3/I0K Ha pabOTy Ha 0OIIECTBEHHOM TPaHCIIOPTE.

1. ChopmynupyiiTe 4ETKYIO 1IeJIb MOJICITUPOBAHUS.

2. Ilepeuncnure 3-4 cymecTBeHHBIX apameTpa (hakTopa), KOTOpbIC JOJDKHA
YUHUTHIBATh Ballla MOJIEIb.

3. Ipensioxxute BO3MOXKHBIN TUI MOJIETH (HampuMep, MaTeMaTudeckas, rpaduyaeckas,
KOMITbIOTEPHASI CUMYJISIIINS) U KPaTKO OOOCHYWUTE CBOM BBIOOD.

OTBETHI K TECTY:

1.6)

2.0)

3. 1-8, 2-a,0,1; 3-r. (Ilpumeuanue: 1ETCKUl KOHCTPYKTOP — 3TO MaTepHUaTIbHAS
MO/Ielb, COOpaHHas 1Mo MHGOPMAIIMOHHON CXeMe-UHCTPYKINK. biiok-cxema u ypaBHEHHE
— yncTo uHpopManuoHHkIe. [ 100yc — KIacCUYeCKuil mpruMep MaTepruaIbHOM MOJIEIH. )

4. Crarnueckas, [{unamudeckas, Ctatudeckas, JluHaMuaecKas.

5. HderepmunupoBanHasi, Ctoxactuueckas, JlerepMuHrpoBaHHas,
Croxactuueckasi.

6. 0)

7. JIMIIHUN — «anropuTMUYECKHE». ITO JeJIeHUE TI0 CIOCO0y peann3ainuu



MOJIeNIM BHYTpPH Kj1acca UHPOPMaLMOHHBIX Mojeield. OcTaibHble TEPMUHBI OMKUCHIBAIOT
UMEHHO (OopMy Tpe/ICTABICHUS MOIENHU ISl HabJro1aTessl.

8. a) [Ipunuun uHGOpMAMOHHOM JOCTATOYHOCTH (MOJEIb HE COJIEPKUT
HEOOXOIUMBIX JIJISl EIH MOJICIUPOBAHUS TAHHBIX O pa00OYMX MPOLIECCax).

9. B) 3HaKkoBBIM (cMmenianHoro tumna). ([Ipumedanue: rpaduku u 1uarpaMMbl —
3TO 3HAKOBO-00pa3HbIC MOJICIIH. )

10. IIpumepHBIiA OTBET:

1. Hens: OnpenenuTs MapUIpyT U BUJ TPAHCIIOPTA, MUHUMUZUPYIOLIUN 00111ee
BpeMsI B IyTH (MJIM CTOMMOCTb, UJIM YUCIIO MEPECaOK) C YIETOM paciucaHus U mpoOoK.

2. ITapametpsl: Bpems otnipaBienus; Pacnucanue tpancnopra; Bpems
nepecanok/oxuganus; CpeaHsis CKOPOCTh/3arpyKEHHOCTh MapuIpyToOB (IIPOOKH).

3. Tun monenu: KoMmberoTepHast MoJieNb (HarpuMep, B BUAE MOOUIILHOTO
IPUJIOKEHUS C AJITOPUTMAMHU MOMCKa Kparyaiiiero myt). O6ocHoBanue: [1o3Bomsier
JTUHAMUYECKUA 00pabaThiBaTh OOIBIION MACCUB U3MEHSIOIIUXCS JaHHBIX (paclucaHue,
pOOKH B peajIbHOM BPEMEHH ), TPOBOJIUTH MHOKECTBEHHBIE PACUEThI U HATJISIITHO
IPEICTaBIIATh Pe3yibTaT (KapTa).

2. BOITPOCHI JIAA COBECEJOBAHMA

1. [aite pa3BepHYTOE ONpPEACICHUE TOHATUA «MOZAENbY. Yem Monaeinb
MPUHIUIINAIBHO OTJIMYAETCA OT OpUTrHHaIa?

2. ChopmynupyiiTe U KpaTKO MOSICHUTE TPU OCHOBHBIX LIENH, JIS JOCTHXKEHUS
KOTOPBIX MPUMEHSIETCSI MOJIETTUPOBAHHME.

3. Yro o3Havaer npuHOMO anekBaTHocTh Monenu? IlpuBegure mnpumep
CUTYAIIMH, TA€ 3TOT NPHUHIIMI HAPYIIAETCS.

4. Pacnonoxute OCHOBHBIE JTalbl KOMIIBIOTEPHOTO MOJEIMPOBAHUA B
MPaBUJILHON MOCIENOBATENBHOCTH M JAUTE KPATKYIO XapaKTEPUCTHKY KaKJIOMY JTaIy:
Anamu3z  pesyiabraToB, @opmanmuszaums, I[loctanoBka 3amauu, KoMmnoberOTepHBIN
AKCIIEPUMEHT.

5. OObscHUTE pa3HULY MEXKIY MaTepUalbHOW (HATYpHOW) U MH(OPMAIMOHHON
Mozenbto. [IpuBenure o aBa npuMepa KaxKJaoro THIa.

6. Uro Takoe KoHIleNTyalbHas Mojenb? Kakyio posb OHa WTrpaeT B TpoIecce
MOJENUPOBAHUA?

7. Knaccudumupyiite crheayromme MOJENIM MO TMPU3HAKY «cTatuyeckas /
JUHAMUYECKAsD): AapXUTEKTYpPHBIA MakeT, padOTaOMIMA  CUMYIATOP  BOXACHUS
aBTOMOOUJIS, TpaUK U3MEHEHUS TEMIIEPATYPhI 32 CYTKH, KapTa MECTHOCTH.

8. B uém kiroueBoe paznuuve MeXIy JEeTEPMUHUPOBAHHONW U CTOXACTUYECKOMN
(BeposiTHOCTHOM) Mojenbio? B kakoi o0jgacTd 3HAHUM dYalle MOPUMEHSIIOTCS
CTOXACTUYECKHE MOJEIHU U MoYeMy?

9. lpuBenute mnpUMep HUMHUTALUMOHHOM  Mojenu. OObACHHUTE, MOYEMY
UMUTALMOHHOE MOJEIUPOBAHUE YACTO UCHOJIB3YETCS JJISl U3YUYEHHUSI CIIOKHBIX CHUCTEM C
MHO>KECTBOM B3aUMOJIEHCTBYIOUIUX 3JIEMEHTOB.



10. Yro Takoe cucremHasi Mmosienb? Ha30BUTE OCHOBHBIE KOMIIOHEHTBI, KOTOPbHIE B
HEH JTOJHKHBI OBITh OTPAXKEHBI.

11. CpaBHUTE aHATUTUYECKYIO M YMCIECHHYIO MaTeMaTudyeckue Mojaenu. KakoBbl
UX OCHOBHBIE MPEUMYIIIECTBA U HEOCTATKU?

12. Boibepute 00BEKT ISl MOJICTUPOBAHUS (HAIPUMED, KTOPOACKON TPAHCTIOPTY,
«Tpolnecc OOy4EeHHS», «CeTh cynepMapkera»). ChopmynupyiTe aBe pasHbIE IEJIHU €ro
uccienoBanus. OObSCHUTE, KaK 3TH Pa3HbIE LEIH MOBIUAIOT Ha BHIOOP TUIA MOJEIU U
BbIJICJICHUE CYIIIECTBEHHBIX CBOMCTB.

13. K xakoMy TUIy MOJEJNEe MOXHO OTHECTH CIIEHApUW ABaKyallud JIOJCH H3
3nanus? Kakue xapakTepUCTHKU (CTaTHKa/IUHAMUKA, TUCKPETHOCTH/HEMPEPHIBHOCTD,
JIETEPMUHUPOBAHHOCTL/CTOXAaCTUYHOCTh) OHA, CKOPEE BCETO, OYAET UMETh, U MOYeMY?

14. KakoBbl OCHOBHBIE OTPAaHMYEHHUS M PUCKH, CBSI3AHHBIE C YPE3MEPHBIM
yIOPOIIEHUEM O0BEKTa MpU MOCTpOoeHHH Mojaenu (cBepxonTtumusanus)? [lpuBenute
npuMep.

15. IlpensioxuTe BO3MOXKHYIO MOJENb [JIsl ONTHUMHU3AIMU MaplipyTa pa3BO3KH
TOBAapOB KYpbEepPCKOW Ciyx)O0o0i. OnuinuTe, Kakoro TUIMA 3Ta MOJENIb OYyJeT, Kakue
BXO/JIHBIC IAaHHBIE €l TOTPEOYIOTCS M KaKOW PEe3ysbTaT OHA JOJHKHA BBIJIATh.

Jas tekymero kourpoast TK 2:

[TpoBepsiemas kommnereniys: [TK-1.

Numukarop xomnereHimu [1K-1.3. CrocoOGeH OCYIIECTBIATh AKCILTyaTaIluio,
pazBuTHE U UU(POBYIO TpaHCHOPMAIMIO CHCTEM AaBTOMATU3allMM M YTNPABICHUSA
texHoJoruyeckumu npoueccamu (ACY TII) s3HeprooOBHEKTOB.

Wupukarop komnereHuuu [IK-1.7. CnocobeH mnpoBOAWTH MOATOTOBKY,
NPUMEHATh U KOHTPOJIUPOBATh  COOJIOJICHWE  HOPMATHUBHO-TEXHUYECKOW U
AKCIUTyaTallMOHHON JOKYMEHTAIIMU B SJHEPIETUKE.

1. TECT

1. Kakyio wu3 mnepedyucieHHbIX (QYHKIHUI BBIIOJHAIOT MOJAEIU B KOHTYpE
ynpasieHuss ACY TII sueproodbsekra (Hanpumep, TILL)?

a) ToJbKO BU3yalHU3alli0 TEXHOJOTUYECKOTO MPoliecca Ha MHEMOCXEME.

0) ®opmanuzanuio 3HaHUM O Mpolecce A peajn3alul peryasiTopoB, pacuéra
YCTaBOK, IPOTHO3UPOBAHUS M ONITUMU3AIUY.

B) 3aMeHY IITATHOTO ONEPATUBHOIO MEPCOHANIA.

r) UckmountensHo GopMUpOBaHUEe apXUBOB M OTYETOB JiJ1s1 PocTexHanzopa.

2. Kakas wMomenb SBISETCS SIPOM COBPEMEHHOW ITM(POBON CHCTEMBI
yOpaBJeHUs pacrpeAe€HHbBIM YHEProoObEKTOM M TPEACTABIACT COOOM CBSI3aHHBIM
Ha0Op MaHHBIX, AJITOPUTMOB U TPABWII, ONMHUCHIBAOIINKN (Dr3ndeckoe 00OpyIOBaHUE U
€ro MoBeACHUE?

a) MHeMoHHYEecKas cxema.

0) Junamuyeckas nmutanuonnas mozensb (Digital Twin, [{udpoBoii 1BoHHUK).

B) Ctatuueckas pensiuoHHast MOJIeNb Oa3bl TaHHBIX TETOB.



r) Mogens yrpo3 6e30macHOCTH.

3. Jnsa pemeHus 3agauv ONTHMAIBHOTO PACIPENEICHUs HArpy3Ku MEXIY
AHEPro0JI0KaMu B peaabHOM BpemeHH (B pamkax ACY TII) ucnons3yercs:

a) Cratudeckas rpadudeckas MOIeTb OJTHOTMHEHHON CXEMBI.

0) /JlerepMuHMpoBaHHAs MaTeMaThyeckass MOJENb (CUCTEMa ypaBHEHHH),
ONMCHIBAIONIAS] TEXHUKO-3KOHOMUYECKHUE XapaKTEPUCTUKU arperaTos.

B) CToxacTtuueckas MOJIeJb IPOTHO3UPOBAHUS TTOTO/IbI.

r) 3D-Mo1enb 3/1aHus TJIaBHOTO KOpITyca.

4. YcranoBute cooTBeTcTBUE Mex 1y TuroMm mozaenu B ACY TII sHeproodbexTa

1 €€ OCHOBHBIM MPAKTUICCKUM HA3HAYCHUCM !

Tun monenmn
1) Cratnueckas rapaMeTpuyecKast
MOJIEIIb 000pyIOBaHUS (XapaKTEPUCTHKH,
MacCIOPTHHIE JAHHBIC)
2) JuHamudeckas HeIUHEHHas MOJCIb
TEII000MEHHUKA
3) MHmumranmonHas
BCETO AHEPro0IoKa
4) Mogeny «Kak J0mKHO  OBITH»
(pedepenTHass MojeNnb) IS aHalW3a
3 peKTUBHOCTH

MOJIEJIb-TPEHAKED

5. HWudopmarmonHas MoAEIb,

Ha3nauenue

A) O6yueHnue 151 TPEHUPOBKA
ONIEPATUBHOIO MEPCOHAJA HA HEIITATHBIC
Y aBApUIHBIE CUTYALIUU

b) [IpoBenenue BUPTYAJIbHBIX
WCTIBITAHUM u 000CHOBaHUE
MojAepHu3auu 110 e€  usnueckoit
peanuszanuu

B) Pacuér YCTaBOK TS M-
pEryJIATOPOB,  AaHAIW3  IEPEXOAHBIX
IIPOLIECCOB

I') Ucnionp3oBaHue B ainropuTMax ydéra,
OTYETHOCTH u MPEABAPUTEIbHBIX
pacy€ToB

1) CpaBHeHue (hakTHYeCKuX
MoKa3arenen mporiecca c

WJICAUTN3UPOBAHHBIMU TSI
MOTEPb U OTKIOHECHUI

BBISIBJICHU S

ONMCHIBAIOIIAs CTPYKTYpPY [HaHHBIX, WX

MCTOYHHMKHU (AaTYMKH, pacy€THblE TOYKHU) U MpoTokoyibl oOMeHa B ACY TII, — »to

KJIFOUE€BOU JICMEHT:
a) CHcTeMbl BUICOHAOTIOCHHS.

6) SCADA-cuctems! (i e€ 6a3bl TaHHBIX TETOB).
B) CucCTEMBbI TOKapPHOW CUTHAIU3AIUU.
r) JlokansHOM ceTr 0(hMCHBIX TIOMEIICHUH.

6. Bbl mpoBomuTe aHamM3 HAA&KHOCTH pPaOOTBI CHUCTEMBI PETYIMPOBAHUS
naBiieHusl B OapabaHe kotia. Kakas monens Oyner HauboJsiee Mmojie3Ha Jis BbISIBJICHUS
CKPBITHIX KOPPENSINIA U IPETUKTUBHBIX MTPU3HAKOB BO3MOKHBIX OTKa30B?

a) Gusnueckas (annaparHas) moaenb crenaa KUIL.

0) Mogenb, noctpoenHnast MmetonamMu Data Mining (MHTEIUIEKTYyaJIbHOTO aHAJIM3a

HCTOPHYCCKUX ,Z[aHHBIX) .

B) KOHHCHTyaJIBHaSI MOJCIIb U3 TCXHUYCCKOT'O 3aJaHusA.



r) ®ororpadgus MOHTa)KHOTO MIKada.

7. Uto sBisieTcs OCHOBHOM IeNbi0 BHeApeHus mojaenu Predictive Maintenance
(ITpenuktuBHOE TexHuueckoe oocmyxuanue) B ACY TII sneproodbsexra?

a) IlonHas 3aMeHa IIaHOBO-NpeAynpeauTenbHbIX peMOHTOB (I1I1P).

0) [lepexom oT pemoHTa 10 TpaduKy Wi 1Mo (HaKTy 0TKa3a K 0OCITYKUBAHUIO TIO
(paKTUYECKOMY COCTOSIHHIO 0OOPYIOBaHMsI, TPOTHO3UPOBAHUIO BPEMEHU HapaOOTKH Ha
OTKa3.

B) CHmkeHHE TpeOOBaHUH K KBaTM(pUKAIUKA PEMOHTHOTO MTepCOHAIA.

r) YBeInueHue KOJINIeCcTBa YCTAaHABIMBAEMbIX JAaTYNKOB BUOpAIIUH.

8. Ilpm wHTerpauumu HOBOM cosHeyHoW snekrtpocTtaniuu (COC) B
cymectBytomyto ACY TII nucneryepckoro neHTpa s o0ecreyeHus: yCTOMYUBOCTH
CeTH HeoOXoauMa MOJEJNlb, KOTOpasl MO3BOJMT IMPOTrHO3UPOBaTh €€ BBIPaOOTKY. OTa
MOJIeb OYJIeT, IPEXk e BCEro:

a) JlerepMUHUPOBAHHOM, HA OCHOBE MACIOPTHBIX JIAHHBIX TTaHETCH.

0) CTOXacCTUYECKOM, YUUTHIBAIOIIEH BEPOATHOCTHBIM XapakTep METeo(PaKkTopoB
(00J1aYHOCTh, UHCOJISIHA).

B) CTaTuyecKoii, Ha OCHOBE MaKCUMaIbHON YCTaHOBJIECHHON MOIITHOCTH.

r) UMUTaliMOHHOM, MOIETUPYIOLIEN (PU3nYecKue Mporecch B (POTOIIEMEHTE.

9. Kakass u3 mepedyucIeHHbIX NPAKTUK HAMNPAMYIO OTHOCUTCS K «IH(POBOH
tpanchopmarmm» ACY TII sHeproodbekTa Ha OCHOBE MOjIeIe?

a) 3aMeHa OyMa)KHbBIX OJJAaHKOB CMEHHOT'O ’KypHaJja Ha 3JIEKTPOHHBIE.

6) Cosznmanue enuHod uM@poBod mmIaTthopmbl, rAe UUDPOBBIE IBONKHU
TEXHOJIOTUYECKUX TPOIIECCOB CBSI3aHbI ¢ MOJENSIMH yrpaBieHus aktuBamu (EAM) u
ousnec-mianuposanus (ERP).

B) YBennueHue CKOpocTH onpoca gataukoB ¢ 1 ' go 10 I,

r) ITokpacka 060opyA0OBaHUs B KOPIOPATUBHBIN IBET.

10. Tlpu mMopepHHM3aLMKM CUCTEMbl pelieMHON 3amuThl U aBToMaTuku (P3A) ¢
unrerpanuer B ACY TII BaxkHeiimeil mojaenbto, oOecreurBarIIeii KOPPEKTHYIO
paboTy u 0€30MacHOCTh, SIBJISICTCS:

a) Mogenb conpanbHOro rpada nepcoHana.

6) Jlormueckas wmomens  (auarpamma) — (QYHKIMOHUPOBAHUS  3allluT,
OTHCHIBAOIIIAS YCIIOBUS U TIOCIICIOBATEIHLHOCTD CpaOaThIBAHMS.

B) 3D-Mozens pacnpeayCcTpoicTBa.

r) Mozenb 3KOHOMAYECKON OKYTa€MOCTH IPOEKTA.

11. (Curyamusa) Ha TOI| nmanupyercss 3ameHa (U3UYECKH U MOPAIBHO
yCTapeBIINX KOHTPOJUIEPOB CUCTEMBI PETYJIUPOBAHUS TOPEHUs Ha coBpeMeHHbIe. Kakast
MOCJIEIOBATEIbHOCTh  ATAllOB €  KCIOJIb30BaHMEM Mojeielt  Oyner HaumbOosiee
s dexTrBHA U OGe3omacHa?

1. HemeuieHHBIN JEMOHTAXK CTApPhIX KOHTPOJUIEPOB U YCTAHOBKA HOBBIX.

2. Co3naHue/akTyanu3anusi JUHAMUYECKOM MOJEIM KOTJa U CHUCTEMBI
peryJupoBaHUs.

3. Hacrpoiika u TeCTUpOBaHKME HOBBIX AJITOPUTMOB YIIPABJICHUS Ha 3TOM MOJIENU



(Software-in-the-Loop).

4. Tlposenenwue I1ITP.

5. OTpaboTka MNEepEeXOJHBIX MPOIECCOB M MPOBEPKA JIOTUKUM HA MOJCIHU C
«00OBsI3KOI» pearbHBIX KOHTpoJuIepoB (Hardware-in-the-Loop).

6. BHenpenue Ha OO0BEKTE B peXUME MapauieabHOW paboThl («TEHEBOM
PEXKUMY») C TOCTOSHHBIM CPAaBHEHUEM C MOJIEIIBIO.

7. ITonHbIi IEpexo/1 Ha HOBYIO CUCTEMY.

a)l -4—->7

0)2—>3—>55—-56—>7

B)4—>1—>7

N2—-6—1

12. (KommiekcHbiit Bompoc) Bl — otBercTBeHHBI 3a paszsutne ACY TII
ruapoasiekTpoctaniuu (I'9C) B pamkax nporpaMmmbl IuppoBoit TpaHchopmaIiu.

3ananue: Cdopmynupyiite Tpu KOHKPETHBIE LEIH, KOTOpPbIE MOTYT OBITh
JOCTUTHYTHI 3a CYET pa3paboTku U BHeApeHus udpoBbix ABoMKOB (Digital Twins)
OCHOBHBIX arperaroB (rujapoarperar, TpaHc(opMaTop, BOJOIPOITYCKHBIE COOPYKEHNUS).

Hens 1: (CsA3aHHas ¢ ONTUMU3ALMEN SKCIUTyaTalllN )

[ens 2: (CsA3aHHas C TEXHUYECKUM OOCITY>KUBAaHUEM U HAJIEKHOCTHIO)

[enp 3: (CBsizaHHas ¢ yIpaBJICHUEM PEKUMaMU PabOThl B IHEPTOCUCTEME)

OTBETHI K TECTY:
1. 6) ®opmanu3zannio 3HaHUHN 0 MPOLIECcCe NI peaTu3aluu PeryasiTOPOB...
2. 0) Jlunamuueckas umutanmonHast moaens (Digital Twin).
3. 6) JlerepmunupoBaHHas MaTeMaTHYECKasi MOJICIIb...
4. 1-I" (Cratuueckast MOJIEIb JIs yuéTa),
2-B (JlunaMmuueckast MOJIEb ISl pacdéTa peryssiTopoB),
3-A (MMuTtanuoHHas MOACIb JJIsl TPEHAXEPa),
4-]1 (PedepenTtHas mozaens i aHau3a 3PGHEKTUBHOCTH).
(b — Gonbiie oTHOCUTCS K TUGPOBOMY ABOUKY ISl MOJACPHU3ALINHN ).
. 6) SCADA-cuctemsI (6a3a Teros).
. 0) Mogenb, noctpoenHas Mmerogamu Data Mining.
. 0) Ilepexon k oOcmykuBaHUIO TTO (PAKTUYECKOMY COCTOSHUIO. ..
. 6) CroxacTU4eCKOH, YUUTHIBAIOIIEH BEPOSTHOCTHBIN XapakTep
MeTe0o(haKTOPOB.
9. 6) Coznanue equHoi 1udpoBoi MIaTHOPMBHL...
10. 6) Jlornyeckast Mmoaenb (quarpamMma) GyHKIIMOHUPOBAHUS 3AIIIHUT.
11.6)2 >3 -5 — 6 — 7 (MonenupoBanne — Tectsl — Bueapenue ¢
BaJIMAAICH ).
12. Bo3MOHBIE OTBETHI:
[Hens 1: Ontumuzanus pexumMoB padotel ruapoarperata (KII/, Bubpamms) B
peaTbHOM BPEMEHH JJIsl MAKCUMH3AIIMY BEIPAOOTKH U CHUKEHUS U3HOCA.
enp 2: [IporHo3upoBaHue OCTAaTOYHOIO Pecypca YIJIOTHEHHWH Bajia TypOWHBI
WIM U30JIALMA 0OMOTOK reHeparopa ajis nepexoja Ha npeaukrusHoe TO.
Lenp 3: TouHOE MOAEIUPOBAHUE U TPOTHO3 TUHAMUYECKUX XaPAKTEPUCTUK MPH
MU3MCHCHHSAX HATrPY3KH JUIS YIYUYIICHUS Ka4eCTBa y4acTHs B IIEPBHYHOM U BTOPHYHOM
PEryJIMpOBAHUM YACTOTHI B SHEPTOCUCTEME.

O 3 O\



2. BOITPOCHI JJ11 COBECEJOBAHUA

1. KakoBbI KJIIOUEBbIE OTIMYUS MEXKAY CTATUYECKON U TUHAMUYECKONU MOJIEIIBIO
TexHojoruueckoro nporecca B konrekcre ACY TII anepro6noka? [Ipuseaure npumep
UCIIOJIb30BaHUS KaXXKOW U3 HUX B MOBCEAHEBHOM AIKCILTyaTaI|H.

2. Jlns gero B coctae coBpemeHHor ACY TII sHeproodbwekTa co3paercs
umuTaronHas mosenb-rpeHaxkep (Full-Scope Simulator)? HazoBute He MeHee Tpex
NPAKTUYECKUX 3a7a4, KOTOPbIE PEIIAIOTCS C €€ TOMOIIBIO.

3. Uto takoe nmudpooii aoitHuk (Digital Twin) sHepreTHYecKOro 000pya0BaHuUs
(Hanpumep, mapoBoi TypOUHBI) U KakK ero (PyHKIMOHA BEIXOAUT 32 PaMKHU TPATUITUOHHON
JMHAMUYECKON MoJIen?

4. Onumwure nocie0BaTeIbHOCTb ASUCTBUM U THUITBI MOJIENIEH, KOTOphIE
HEO0OXO0IMMO MCIIOJIb30BaTh AJ11 000CHOBAHUS U OE30MACHOTO MPOBEACHUS MOJEPHU3ALIUN
aIropuTMa peryJIupoBaHus AaBlieHus B OapabaHe KoTia cymectBytomieit TOLI.

5. Kakue Tunsl JaHHBIX U MOJIeTH HeoOXxoaumo uHTerpupoBath B ACY TII ms
peaM3alyy CTPaTeTuy MPEUMKTUBHOTO TEXHUYECKoro oocmyxuBanus (Predictive
Maintenance) rJ1IaBHOTO HUPKYJISIIMOHHOTO Hacoca? KakoBa posb huznueckon u
CTATUCTUYECKON MOJIENIEN B 3TOM MpoOIECcCE?

6. Ilpu uHTErpaIyu B SHEProCUCTEMY paciipeieIeHHOro 00bekTa Ha ocHoBe BUD
(manpumep, conHeyHoM anekTpoctaniiui — COC) B KOHTYpe yrnpaBlIeHUs AUcIieTyepa
HOSIBJISIETCSA HOBasi MOJiesib. OXapaKkTepu3yuTe ee: Kakoi OHa JOJDKHA OBITh
(IeTepMUHHPOBAHHOW/CTOXaCTUYECKOW) U IoYeMy?

7. Kakue Mozienu J1eKaT B OCHOBE CUCTEMbBI ONITUMAIIBHOTO PaclpeieICHUs
Harpy3ok (OPH) mexy arperatamu 3JeKTpOCTaHIIMU B peajibHOM BpeMeHu? Kakue
napaMeTphl SBISIOTCS JJ1 HUX BXOJHBIMU JIAHHBIMH?

8. Kak ¢ moMonibto MoZesnei MOXKHO PELIUTh 33a4y MOBBIIICHUS S HEPreTUYECKON
3¢ HEKTUBHOCTH pabOTHI TEIIIOPUKAITMOHHON YCTaHOBKK? ONUIIMTE BO3MOXKHBIN TIOXO,
Ha4YMHAas co cOOpa JAHHBIX U 3aKaHUMBAas KOPPEKTUPOBKOM YCTaBOK.

9. B uem 3axirouaeTcsi MpUHIMITAATIBLHAS PA3HUIIA MEXKTY MOJIEIbIO «KAaK €CTh)
(As-Is) 1 Mmoaenbio «Kak g0JKHO ObITHY (To-Be) mpu anammse a3 pekTuBHOCTH
TEXHOJIOTHYECKOT0 Tpoliecca Ha YHeprooobekTe? Kakyro mpakTuueckyro mojib3y 1aeT ux
cpaBHeHUE?

10. Kakyro ponb urpaet nHhopManmoHHasi MOJEIb (HampuMmep, Ha OCHOBE
cragnapta IEC 61850 unu nepapxuyeckast 6a3a TeroB) B 00eCIe4eHHH KOPPEKTHON pabOThI
u macurabupyemoct ACY TII?

11. Kakue HOBBIE BO3MOXKHOCTH JIJIS YIIpaBJieHUs peskumamu padboTsl ['IC
MOSIBJISIFOTCSI TIPY CO3/IaHUU €€ KOMIUIEKCHOTO ITU(POBOTO ABOMHUKA, OO BEIUHSIONIETO
THIPABINYECKYIO0 MOJIETh BOJIOTOKA, DJIEKTPOMEXaHUIECKUE MOJICIIN arperatoB U MOJIEIb
ceTu?

12. OnummuTe BO3MOKHBIN CIICHAPHUN HUCITOIB30BaHUS THOPHUIHON MOJICTIH,
coueTaroniei Gpuzndyeckre 3aK0Hbl M MAIIMHHOE 00YYEeHHE, JIs1 TPOTHO3UPOBAHUS
TEMIIEPATYPHI YXOSIINX Ta30B KOTJIA.

13. Yto Takoe MOJIeNb JKM3HEHHOTO 1IMKJIa CUCTEMBI aBTOMATU3allUU U TTIOYEMY €€



BaYKHO YUUTHIBATh MPU MIIAHUPOBAHUU Pa3BUTUs U LIMPpoBoii Tpanchopmauu ACY TII?
14. Kakue pucku, CBSI3aHHbIE C U30BITOUHOMN CIIOKHOCTBIO I HEKOPPEKTHOM
BaJMIalliel, BOSHUKAIOT MPU BHEIPEHUU ITU(GPOBBIX MOZENIEH B KOHTYP PEAIbHOTO
yIpaBICHUS KPUTHUECKUA BaXKHBIM SHEPrO00OpYy10BaHUEM ?
15. Kak xonnenmus Equnoro uadopmarronnoro rmpocrpanctsa (Digital Platform)
npeanpusatus, oobenuusromnias nanasie ACY TII, EAM u ERP, MmensieT moaxon k
CO3/IaHUIO U UCIIOJIb30BAHUIO MOJIEIICH /IJIsl yIIPaBJICHUS aKTUBaMU?



s Texkymiero koutpoasi TK 3:

IIpoBepsieMble KOMIIETEHIINU:

[TK-1.

Nunukarop xommnetreHuu [1K-1.3. CnocoOGeH OCYIECTBIATh IKCILTyaTaIlHio,
pasBuTHe W 1M(POBYIO TpaHCHOPMAIIMIO CHCTEM AaBTOMATH3allMd W YIPABICHUS
texHonorunueckumu nponeccamu (ACY TII) sHeprooOBHEKTOB.

Nunukarop xommetreHruu [IK-1.7. CmocobGeH mpoBOAWTH IMOATOTOBKY,
OPUMEHSATh W KOHTPOJUPOBATh  COOJIOJEHME  HOPMATHUBHO-TEXHUYECKOM U
AKCIUTYaTallMOHHOW TOKYMEHTALUH B SHEPTETHKE.

[1K-2.

Nunukarop komnetreHimu [1K-2.2. Cioco6eH BBIMOIHATH IKCIIEPTU3Y TPOSKTHON
JOKYMEHTAIIMU U aKTyaJu3alyI0 PETJaMEHTOB COIJIaCHO HOPMATUBHO- TEXHUYECKUM
TpeOOBAHUSIM PKCIUTYaTAllUU TEXHUYECKUX CPEJICTB AIEKTPOCTAHIINU.

1. TECT

1. J1;1st IpOTHO3UPOBAaHUS OCTATOYHOTO cpoKa ciiyk0blI (Remaining Useful Life -
RUL) cunoBoro tpancopMaTopa Ha OCHOBE aHAJIN3a I'a30B, PACTBOPEHHBIX B MacCJIe
(IT'A), nHaubonee mpuMeHUMa MOJIEIIb:

a) Cratuueckas reomerpudeckas 3D-monensb Oaka.

0) letepMuHUpOBaHHAS PU3UYECKAS] MOJIENb TEIIOBOTO MOJISI 0OOMOTOK.

B) Cratuctuueckast Wiv ruOpuHas Mo/ielib, OCHOBaHHAs Ha BBISIBJICHUHU TPEHIOB
1 KOppeJsInid KOHIIEHTpaIui kirtodeBbix razos (C, Hy , Hy , CHy ) ¢ marHBIME 0O
Harpyske.

r) UMuTaimonHasi MoJeinb Npouecca ropeHusl.

2. Kakoit meTon orieHKu pecypca odopynoBanusi HE siBnsieTcs npeAMKTUBHBIM, a
OTHOCHUTCS K IUIAHOBO-NPEIYyNPEIUTEIbHBIM MOIX01aM?

a) [Iporuo3upoBanue Ha OCHOBE IU(PPOBOTo ABOMHUKA U PEAJIbHBIX JaHHBIX.

0) AHanu3 JaHHBIX BUOPOMOHUTOPUHTA C UCTIOIb30BAHUEM MAIIMHHOTO
00yueHwus.

B) 3aMeHa y3Jia [0 UICTEUEHUH CPOKa CITYXObl, YKa3aHHOTO B macnopTte (1o
HapabOTKe YacoB), BHE 3aBUCUMOCTH OT €T0 TEKYIIEr0 COCTOSHHUS.

r) OLeHKa CTeNeH! U3HOCAa 10 pe3ysibTaTaM NepUoANYECKON yIbTpa3ByKOBOM
1e(hEeKTOCKOMUH C MTPOTHO30M 0 CIEAYIOIIEH MTPOBEPKHU.

3. KirroueBbIM BXOAHBIM ITapaMETPOM JJISI MOJICTTH TIPOTHO3UPOBAHMSI CPOKa
CITyOBI KaTain3aTopa B peaKkTope yCTaHOBKHU ruapoounctku Ha HIT3 sBnsercs:

a) LIBet kaTanuzaropa.

0) TemnepaTypa OKpy>Karolieu cpeibl.

B) CTeleHb MMaIcHusl aKkTUBHOCTH, OTIpeeisieMasl Yepe3 H3MEHEHNE KITFOUEBBIX
TEXHOJIOTHYECKHX MTapaMeTpoB (TeMITepaTyphl, JaBJICHHUS, COCTaBa MOTOKA) IS
JOCTIDKEHHUS 1IEJIEBOTO BBIXO/Ia TIPOYKTA.

r) Bpems, npomuieniiee ¢ MOMEHTa 3arpy3KH.



4. Ananus pexxuMoB pa0boThl (Regime Analysis) a1 mporHo3upoBaHus pecypca —
3TO:

a) Pacu€T Ha OCHOBE TOJILKO MACIIOPTHBIX JaHHBIX.

0) Knaccudukanus u aHaau3 UCTOPUU Harpy>KeHUs1 000pyaoBaHus (ITyCKH,
OCTaHOBBI, TUKOBBIC HATPY3KH) JJIs1 O0JIee TOYHOTO pacdéTa HAKOIUICHHOTO YCTaJIOCTHOTO
MIOBPEXICHUS, YeM TP YCPETHEHHOM MOIXO/IE.

B) OnpeienieHre MoJIMTUYECKOro pekuMa B CTpaHe-IPOU3BOIUTENE
000py10BaHUS.

r) AHanu3 GUHAHCOBBIX 3aTpaT Ha YKCIUTyaTaIlHIo.

5. YcraHoBUTE COOTBETCTBHE MEXKIY METOJIOM ITPOTHO3UPOBAHUS pecypca U ero
OIMTUCAHUEM:
Meton Onucanue

1) Ha ocHoBe ¢usuku oTka3oB  A) [IporHo3 cTpouTCs HCKIIOYUTEIBHO HA

(Physics-based) BBISIBJICHHH CTaTUCTHYECKUX 3aKOHOMEPHOCTEH U

NaTTEPHOB B MCTOPUYECKHX JIAHHBIX, 4acTO 0e3
2) Ha ocHoBe nanubix (Data- rJ1yOOKOTro IOHUMaHUs (PU3KUKH TIpoIecca
driven)

b) Hcnonp3oBanue cTaHAapTU3UPOBAHHBIX
_ (G YHKITMOHAIBHBIX OJIOKOB U OMOIMOTEK JJIs
3) Fubpuanbiii (Hybrid) MTOCTPOCHUS aJITOPUTMOB aHAJIM3a, YTO YCKOPSIET

pa3paboTKy U yJIy4IIaeT COPOBOXKICHHE
4) C uCIoap30BaHUEM I'OTOBBIX
6u6morex FDT/CED B) IIporno3nast Mmojienb, coO3/1aHHAst HA OCHOBE

byHIaMEHTAIBHBIX (U3NUECKUX 3aKOHOB U
ypaBHEHUH, OMUCHIBAIOIIMX MPOIIECC U3HOCA
(Hanmpumep, MOJIeTTb MEXaHUYECKOM YCTaI0CTH)

I') KomOunanus ¢hpu3ndeckoi Moaean U
KOPPEKTHPYIOMHKX €€ aJITOPUTMOB MAIlTHHHOTO
00ydeHHs, 00yJaroIIuXCs Ha peaabHbIX
AKCIUTYyaTAIIMOHHBIX IAHHBIX JJIS1 TTOBBIIIIEHUS
TOYHOCTH.

6. TectupoBanue Mojenu Ha ycToiunBocTh (Robustness Testing) Bkirouaer
MPOBEPKY PEAKIUU Ha:

a) Tonbko naeanbHble, HOMUHAIBHBIE BXOJIHBIE JaHHBIE.

0) 3anrymieHHBIC TJaHHBIE, SKCTPEMAaJIbHbIE 3HAYEHUSI, YACTUYHOE OTCYTCTBUE
BXOJIHBIX CUTHAJIOB.

B) TOJIbKO COOTBETCTBUE I[BETOBOM cxeMe nHTepderica cTanaapTaM MpepUsiTUS.

r) CKOpOoCTh pabOTHI Ha YCTAapEBIIIEM KOMITBIOTEPE.



7. Kakast u3 nepeuncneHnbsix Mmetpuk HE uiconp3yercs HanmpsiMyto J1s OLEHKA
TOYHOCTU PETPECCHOHHON MTPOTHO3HON MOJIeNH (HampuMep, POrHo3a TeMIepaTyphl Win
JaBJICHUs)?

a) Koaddunuent nerepmunaruu (R?).

0) CpennekBaaparuueckas omuoka (RMSE).

B) Matpuiia omm6ok (Confusion Matrix).

r) Cpenuss abcomoTHas omubka (MAE).

8. IIponienypa HALT (Highly Accelerated Life Testing) mpuMeHHUTENBHO K
IPOrpPaMMHOM MOJIETTH CHCTEMBI YITPABJICHHUS MIpeIHA3HAYEHA JJIS:

a) YKpaIieHus MmoJib30BaTeIbCKOTO HHTepdeiica.

0) BersiBieHust npenenoB paboTOCIOCOOHOCTH U TOYEK 0TKa3a MOJIENIH B YCIOBUSIX
HCKYCCTBEHHO CO3JJaHHBIX IKCTPEMAIbHBIX HAIPY30K (CKAYKH JIAHHBIX, HAPYIICHUS
CUHXPOHU3AIINH).

B) YCKOpPEHHOT0 pacyéTa CpoKa CIy>kO0bl PU3UUECKOro 000pY1I0BaHMUS.

r) TecTupoBaHUs TOJBKO aIapaTHOW YaCTU KOHTPOJUIEPOB.

9. Banupanusa Moaeaum — 3TO IpolLecc:

a) YCTaHOBKM MPOrpaMMHOI0 00eCTieUeHHs Ha CepBep.

0) [IpoBepku, 4TO MOJIETTH KOPPEKTHO MPEACTABISIET PEaTbHbIM 0OBEKT WIIH
nporecc ¢ TpeOyeMoil TOUHOCThIO (COOTBETCTBUE «MOJIENTN — PEATTBHOMY MUPY»).

B) [IpoBEpKH CUHTAKCUYECKOW MPABUIBHOCTH KOAA.

r) YTBEepXKACHUS MOJIETTH PYKOBOJICTBOM.

10. 151 mpoBEpKH TOYHOCTH MOJICIIH pacuéra TeIIoBOro OajaHca KOTia
ATAJIOHHBIMU JTAHHBIMU SIBJISIFOTCS:

a) /lanHble, moxy4yeHHbIE U3 APYTOM, O0JIee MPOCTON MOJIEIH.

0) Pe3ynbTaThl HATYpHBIX UCTIBITAHHM, MPOBEAEHHBIX IO CTAHIAPTU3UPOBAHHBIM
METOJIMKAM C aTTECTOBAHHBIMU CPEACTBAMHU U3MEPEHUM.

B) JlaHHBIC U3 UHTEpPHETA IO MOX0KEMY KOTIY.

r) MHEHUs 9KCIIEPTOB, BHICKa3aHHBIC Ha COBEIIAHUU.

11. Kakoii tokymMeHT GUKCUPYET MOJTHBIN HAOOp TpeOOBaHUI K MOJIEIH, BKIFOYAs
11eJT1, TPAHUIIBI IPUMEHUMOCTH, JIOMYIIECHUS, TPEOYEeMYIO0 TOYHOCTh U yCIIOBUS
TECTUPOBAHUS?

a) PykoBOJICTBO CHCTEMHOTO aIMUHUCTPATOPA.

0) Texanueckoe 3amganue (T3) win YTounéunsie TpeboBanus (Software
Requirements Specification — SRS).

B) [Ipe3eHTanus /1151 ”THBECTOPOB.

r) [Inan-rpaduk pador.

12. B kakoii pa3men oTuéra 1o TeCTUPOBAHUIO MOJEIIH 00513aT€TbHO BHOCHUTCS



CBOJHAas TabyuIa ¢ pe3yJbTaTaMy MPOBEPOK 1O BCEM KPUTEPHUSIM (TOUHOCTD,
YCTOMYUBOCTD, BPEMS OTKJIMKA) U BEPIAUKTOM (IIPOUIEHOY/ «HE TPOUIEHOY)?
a) TUTyNbHBIN JTUCT.
0) [IpoTOKOJ UCTIBITAHUI U 3aKITIOYEHUE O COOTBETCTBUHU.
B) CNMCOK UCTIOTHUTEIIEH.
r) [IpunosxxeHnne ¢ UCXOTHBIMH KOJIAMH.

13. Yto nosmkHa BKIIOYATh SKCIUTyaTallMOHHAS JOKYMEHTAIMs Ha MPOTHO3HYIO
MozeNb, BcTpoeHHyto B ACY TII?

a) TonbKO KOHTaKTHBIEC TaHHbBIE Pa3pa00OTUHKA.

0) Onucanue anropuTMa, pyKoBOJICTBO orepaTopa (Kak CUUTHIBATh IPOTHO3 U
aBapuM ), MHCTPYKIIUIO 110 TEXHUYECKOMY OOCITY)KUBaHUIO (Mepeo0ydeHne, KamuOpoBKa),
acnopT MOJIEIU € €€ OrpaHUYCHUSIMHU.

B) ®umnocodckoe 000CHOBaHKE Ba)KHOCTH MPOTHO3UPOBAHMS.

r) TosbKO (hailst ¢ UCTIOTHIEMBIM KOJIOM.

14. «BegoMocTh OTPEITHOCTEH» MOIeTH OPOPMIISSTCS KaK:

a) YCTHOE 3asBJICHHE.

0) ®opmManM30BaHHBIA JOKYMEHT HJIA Pa3zeil MacopTa MOJCIH, TIE IS KayKI0ro
KJIFOUEBOT'O BBIXOJIHOTO IIapaMeTpa yKa3aHbl: JUalla30H U3MEPECHHSI, METOAUYECKas,
WHCTPYMCHTAJIbHAS U CyMMapHas IOTrPEIIHOCTD, YCIOBUS, IIPH KOTOPBIX OHA
oOecrneynBaeTcs.

B) JIOKYMEHT, XpaHSIIHUICS TOJIbKO B IaMSATH OTBETCTBEHHOI'O HHKEHEPA.

r) ®aiin B hopmare .exe.

15. IIpakTueckoe 3agaHue:

Brl 3aBepimim mpoekT 1o pa3padoTKe U BHEIPEHUIO MOJICIIU MTPEAUKTUBHOTO
obcnyxxkuanusi (PAM) mis rmaBHBIX nUpKYIsinoHHBIX HacocoB (I'T[H) ADC.

[lepeuncnure TpH KIFOYEBBIX JOKYMEHTA, KOTOPHIE BbI JIOJDKHBI TIEPEIATh
3aKa3uuKy (CiIy»)0e rJIaBHOTO MHKEHEPa U SKCILTyaTallui) M0 OKOHYaHUH MPOEKTa, U
KpaTKo 000CHYMTE HEOOXOUMOCTh KaXI0To0.

1. HokymeHr 1:

2. JIOKyMeHT 2:

3. JoxymeHT 3:

OTBETHI K TECTY:

1. B) Craructuueckas Wik THOpUIHAS MOJCTb. ..

2. B) 3ameHa y3J1a 1o UCTEYCHUH CPOKa CITY>KOBI, YKa3aHHOTO B TIACTIOPTE...
3.

1-B (®dusuka 0TKa30B),

2-A (Data-driven),

3-I' (IT'ubpuHebIiL),



4-b (bubnuoreku FDT/CFD). *[Ipumeuanue: FDT/CFD MoryT ucnoiib30BaThcs B
bu3UYECKUX U THOPUIHBIX MOJEIAXK. *

4. B) CreneHp najieHNusI akTUBHOCTH...

5. 06) Knaccudukarus v aHajiu3 UCTOPUH HArpyKeHUS 000PYI0BaHMUS. ..

6. 0) 3aurymIIeHHbIE JaHHbBIC, IKCTPEMAIbHbIC 3HAUCHUSL. ..

7. B) Matpuiia omm0ok (MCIOab3yeTCs I KilacCupuKaIimm).

8. 0) BrisiBiieHUs TIpeiesioB pab0TOCIIOCOOHOCTH. ..

9. 6) IlpoBepku, 4YTO MOJEIIb KOPPEKTHO MPEICTABISAET PeabHbINA OOBEKT. ..

10. 6) Pe3ynbpTaThl HATYPHBIX UCIIBITAHUMA. .

11. 6) Texuuueckoe 3ananue (T3) wnu Yrounénusie TpedoBanus (SRS).

12. 6) [IpoToKON UCTIBITAHUI U 3aKIIOYEHUE O COOTBETCTBUHU.

13. 6) Onucanue anropuTMa, pyKoBOACTBO oneparopa, MHCTpyKuus mno TO,
acrnopT MOJICIIH.

14. 6) ®opManu30BaHHBIA JOKYMEHT... TJI€ YKa3aHbI MOTPEITHOCTH.

15. IIpumep oTBeTa:

1. HokymeHrt 1: TexHruueckuii OTYET C OMMCAHUEM MOJIEIIH, PE3YJIbTaTaMU
BaJUAAIMHU U BEJOMOCTBIO MorpemHocTeil. *O6ocHoBanue:* OH HEOOXOAUM /IS
MOJITBEPIKIACHUSI COOTBETCTBUS MOJICTTU TEXHUUECKOMY 3aJJaHUIO U CITY>KUT OCHOBOM JIsI
IPUHATHUS PEIICHUS O €€ MPOMBIILIEHHOM dKCIUTyaTalllu.

2. HoxymeHT 2: PykoBoacTBo o skciutyataruu (PJ) nis onepatuBHOTro
nepconana. ( OH obecrneyrBaeT KOPPEKTHOE MCITOJIb30BaHKE IPOTHO30B B UCIIETYCPCKOM
KOHTYpPE, COACPIKUT MHCTPYKIIMH 110 PEaKIMK Ha CUTHAIIBI CUCTeMbl PAM).

3. JloxymeHT 3: PernameHT TEXHUYECKOTO 0OCITYKHBAHUS U PEKATUOPOBKH
mojenu. (OH perflaMeHTUPYET MEPUOANYCCKIE TPOIeayphl (0OOHOBJICHHE TaHHBIX,
nepeodydeHue, MPOBEPKY TOYHOCTH) JJIs MOAACPKAHUS IPOTHO3HOM CIIOCOOHOCTH
MOJIENIM B TEYEHUE )KU3HEHHOTO ITUKJIA)

2. BOITPOCHI JJ11 COBECEJOBAHUA

1. Kakue tumnbsl Mozaened (puznyueckue, CTaTUCTHUYECKUE, THOPUIHBIE) Hanbosee
OPUMEHHMBI JJIsI TPOTHO3UPOBAHUS OCTAaTOYHOIO PECYpca BBICOKOHATPYKEHHOTO
obopynoBanuss ACY TII (manpumep, CHIOBBIX TpaHC(HOpPMATOPOB, MAPOBBIX TYpOUH)?
OO6ocHy#Te BEIOOD /JIs1 KAKIOTO TUTIA, YKa3aB €r0 CHJIbHBIE CTOPOHBI U OTPAaHUYCHHS.

2. OnuimuTe TOCIeNOBATENBHOCTh JIEUCTBUM (aITOPUTM) TO BaIWJANUMUA U
TECTUPOBAHHUIO HA TOYHOCTH pa3pabOTaHHOW MWHAMHYECKOW MOJEIH TEIJI000MEHHUKA
nepesa e€ uHTerpamnuei B KOHTyp nporHo3Horo ympasieHuss ACY TII suepro6iioka.

3. Kakyto cTpykTypy m 00si3aTelbHbIE pa3jelbl JAobkHa uMeTh «lIporpamma u
METOJUKA MCIIBITAHUI» MATEMATUUYECKOW MOJICIIH, CO3IaHHOW JIJISi CUCTEMbI OIAJACPKKA
MPUHATUSL pelIeHul aucnerdyepa sHeprooobekrta? Kakue kputepun yCTOMYMBOCTH H
TOYHOCTH B HEl JIOJDKHBI OBITH OIpPE/IeIICHbI?

4. JInst cucTeMbl PEIUKTUBHOTO OOCITY)KMBAHUSI HACOCHBIX arperaToB Ha OCHOBE
MAITUHHOTO O0yUYeHUS MPEIJIOKUTE METOIOJIOTHIO OIICHKH YCTOMYMBOCTH €€ TPOTHO30B
K 3aIIyMJICHHBIM HJIA YaCTUYHO OTCYTCTBYIOIIMM JAHHBIM OT JAaTYUKOB BUOPAIIHH.



5. Kakue »skcrutyatalluoHHBIE JaHHblE M B KakoM o00bEME HEOOXOAMMO
UCTOPUYECKH HAKOMUTh JUIsl TOCTPOCHUSI JTOCTOBEPHOM CTAaTHCTHYECKOW MOJAENU
IPOTHO3UPOBAHUS CPOKA CIY>KObI KaTaIM3aTOPOB B YCTAHOBKE OUMCTKH JBIMOBBIX Ia30B
(CKO)?

6. B mporecce TecTupoBaHUs MOJENH «IU(DPOBOTO ABOMHHMKA» ra30TypOUHHON
YCTAaHOBKH BBISIBIICHO PACXO0K/ICHHUE €€ BHIXOJIHBIX MMTAPAMETPOB C pealbHBIMU JaHHBIMU B
nepexoAHbIx pexkumax. OnummTe Ball IUIaH JEWCTBUM MO JIOKAIW3alUU TPUYUH
HETOYHOCTH (TOTPEIIHOCTh MO/JIETH, HEBEPHBIEC BXO/IHBIE JAHHbBIC, OIIMOKA COMPSKCHHUS).

7. Kakum o00pa3oMm pe3yibTaThl TECTUPOBAHUS MOJEIM Ha YCTOMYHMBOCTH
(Hanpumep, K CKaukaM Harpy3Kd WJIM M3MEHEHHUIO KauyecTBa TOIUIMBA) JOJDKHBI OBITH
OTpaK€HbI B TEXHUUECKOM OTu&Te A1 3aka3unka? [IpuBenure npumep GopMyIHpOBOK U
PEKOMEHIyeMBbIX (POpM TpecTaBICHHS JaHHBIX (TaOIUIlbI, TpaduK).

8. ChopmynupyiiTe HE MEHee TPEX TPeOOBaHUI K TOYHOCTH JIJIi UMUTAIMOHHON
MOJIENIA JHEProOJioKka, KoTopas OyJIeT HCIOJb30BaThCA HE TOJBKO JUIsl OO0ydeHHUs
OTIEepaTOpPOB, HO U JIJISi ONTUMHU3AIMOHHBIX pacu€TOB B peKUME peaabHoro Bpemenu. Kak
9TH TpeOOBaHUs OYIyT BIMATH Ha CIIOKHOCTb U BBIYUCIUTEIbHYIO CTOUMOCTh MOJIETTH?

9. Kakue paznensl skcmtyataniuonHond noxkymentanuu (PO, MO, 1IM) aBnstorcs
KJIFOUEBBIMU JIJISL TIepefiauu pe3yJibTaTa MpoeKTa Mo pa3paboTKe MPOTHO3HOW MOJENH B
CiIy0y TJIAaBHOTO METPOJIOTa WM HWHXKEHEepa Mo HaAE&KHOCTH HeproodbekrTa? Kakosa
UX OCHOBHAs COJIepKaTesibHas 4acTh?

10. Ilpennoxute METOAMKY CTPECC-TECTUPOBAHUS AJITOPUTMA MPOTHO3UPOBAHMS
OCTaTOYHOTO pecypca, OCHOBAHHOTO Ha aHAJIM3€ TPEH/IOB, Ha MPEAMET €ro aJeKBaTHOCTU
B YCJIOBUSAX MMUTAIIMU aBAPUIHBIX WJIM HEIITATHBIX CUTYyallUui, HE TMPECTABICHHBIX B
oOyuaroreil BRIOOpKeE.

11. Kak cnenyer ohopmiiATh BEIOMOCTh METPUK TOYHOCTH W TOTPEIIHOCTEH
MOJIEIM B COCTaBE WIPOEKTHOW JIOKyYMEHTallud, 4ToObl OHa ObljIa ToJIe3Ha I
MOCJICYIOIIETO ay/ITa U CEPTUPUKAIIMA CUCTEMBbI?

12. Tlpu wHTErpanuu HOBOW MPOTHO3HOW Mojenu B cymiecTByromyto ACY TII
4acTO BO3HHUKaeT TmpobiemMa «pexuma oOkaTku». Kakue opraHu3alMoHHBIE U
TEXHUYECKUE MEphI, BKIIOYas CIEHHAIbHBIE PEKUMBI TECTUPOBAHUSA, HEOOXOIUMO
IPEIyCMOTPETh B MPOEKTE BHEIPEHUS, YTOOBI MUHUMHU3UPOBATH PUCKH?

13. O6ocHyiiTe HEOOXOTUMOCTh co3AaHus oTneaprHoro «llacmopra Momenm» Kak
JIOKyMEHTa, COMPOBOXKIAIONIETO pa3pabOTaHHBIM MPOTPAMMHBIN  KOMIUIEKC. YTO,
MOMUMO OOIIUX CBEACHUM, JOJDKHO OBITh B HETrO BKJIOYEHO C TOYKUA 3PCHHUS
Bepu(DUKAIIUN, OTPAHUYCHUI PUMEHECHUS U UCTOPUH U3MEHEHU?

14. Kak MeToasl Kpocc-Bamuaalliil M TECTUPOBAHUS HA HE3aBUCHMOW BBIOOpPKE
JAQHHBIX TIPUMEHSIOTCS JIJI OICHKH OOIIeH CIIOCOOHOCTH (CIIOCOOHOCTH K OOOOIIECHHIO)
Mozenu rporuoszupoBanusi otkazoB B ACY TII u npenoTBpaiienus e€ «nepeodyueHus»?

15.B pamkax Kakoro JOKyMEHTa © B Kakod (opme JOMKHBI OBITH
3a(UKCUPOBAHbl PEKOMEHAAIIMN 10 TEPUOJUYECKON TIPOBEPKE U PEKATUOPOBKE
BHEJIPEHHOW MPOTHO3HOW MOJENH C YYETOM M3MEHEHHS XapaKTePUCTUK 00OpYyIOBaHMS,
PEMOHTOB M MOJICPHM3AIIUH HA YIHEPTOOOHEKTE?



[TosHBI KOMITIEKT 3aJJaHU U MaTepUaaoB, HEOOXOTUMBIX /ISl OIICHUBAHUS PE3yJIbTaTOB
0o0yueHus Mo TUCHUIUIMHE, XpaHUTCS Ha Kadeape pa3padoTunka u coaepKut 50
MecmoBuLX ONPOCO8 HA Kan#cOyio Komnemenyuro, uz Hux 20% - 3axkpvimoeo muna, 80% -
OMKPLIMO20 MUNA.



Bonpocek! /151 NOATOTOBKY K IK3aMEHY:

1. JlaiiTe omnpeneneHue MNOHATHIO «MOJENIbY». YUeM MOJEenb OTIAYAECTCA OT
opuruHaia?

2. Uto Takoe MOJEIUpOBaHME KaK MeToj mo3HaHus? KakoBbl €ro OCHOBHBIC
byHKIIH?

3. ChopmynupyiiTe U KpaTKo TMOSICHUTE TPU OCHOBHBIC €N, JJISI JOCTHKCHHS
KOTOPBIX MPUMEHSIETCS] MOJIETTUPOBAHHME.

4. Yto noHUMaeTcs o1 aJIeKBaTHOCTBbI0 Moenu? [IpuBenure npuMep HapyleHus
ATOr0 MNPUHIIMIIA.

5. Jlaiite ompeneneHus TOHSATUSM «aBTOMatu3upoBaHHas cucrtema» (AC) u
«aBTOMAaTHYECKas cucTeMay. B 4éM UX NpHHIMIHAIBHOE pa3andue?

6. Uto sBnsercs oO0bekTOM ympasieHud? IlpuBeaute npumepbl OOBEKTOB
pa3IMYHOro MaciTaoa.

7. Kakue QyHKOMM YIpaBiI€HUs pEATM3YyIOTCS B CHUCTEMAax aBTOMaTH3alUU
HE3aBUCUMO OT OOBEKTa yIpaBiIeHUs?

8. Jlaiite ompeneneHue NOHATHIO <«A(PQPEKTUBHOCTH OINEpaluu» B KOHTEKCTE
MOJIETUPOBAHUS CUCTEM.

9. Uto Takoe «omnepanus» U «PENIEHNE» B TEOPUHU UCCIEIOBAHNS ONEPALIAi?

10. Yrto mnoHumaercs NOA «ONTUMAIBHBIM PEIICHUEM» U «IOKa3aTeleM
3 PeKTUBHOCTIY?

11. HazoBuTE OCHOBHBIE ATaIbl IOCTPOCHUS MATEMATUYECKUX MOJEIIEH.

12. B 4éM CyIIHOCTh HIMUTAIMOHHOTO METOIa MOJAEIUPOBAHUSA?

13. IlepeuncauTe OCHOBHBIE BUBI MOJENEH 10 CIOCO0Y MPEACTaBICHUS.

14. Yto oTHOCHUTCA K HATypHbIM (MartepuainbHbiM) MozensMm? IlpuBenure
MIPUMEDPBI.

15. Yro npeacraBusatoT codoi nHdopmanmonnsie Moaenu? [Ipuseaure npumepsl.

16. Kakue ™monend OTHOCSTCS K 3HAKOBBIM (cUMBoJMUeckuM)? B uém mux
0COOEHHOCTH?

17. B uéMm pa3nuume MeXAy CTaTHYECKUMH W JUHAMUYECKHMMHU MOJAEISAMHU?
[IpuBeauTe npUMeEpHI.

18. UYeM peTepMUHHUPOBAHHBICE MOJEIA OTJIUYAKOTCA OT CTOXAaCTHYECKHUX
(BEpOATHOCTHBIX)?

19. Yto Takoe HenpepbIBHBIE U AUCKPETHBIE Moenn? OOIacTH UX MPUMEHEHUS.

20. [Ilepeuncnure AETEPMUHUPOBAHHBIE MOJETUM M JalTe HUX KpaTKylo
XapaKTEPUCTHUKY.

21. Kakue Moaenu OTHOCATCS K CTOXaCTUYECKUM?

22. YTo npeacTaBisitoT cO00M MOJIENU ¢ AJIEMEHTaMHU HEOTPEACIIEHHOCTH ?

23. JlaifTe onpenesieHre MOACIH «KaK €CThy (as-1S) U MOJIENIU «KaK JOJIKHO OBITh
(to-be).

24. Yto oTpaxaeT MOJIEJIb )KU3HEHHOTO IIUKJIa aBTOMATU3UPOBAHHON CUCTEMBI?

25. YUto Takoe pedepeHTHAs MOJIeb U JUIsl YeTO OHA UCIIOIb3yeTCs?



26. KakoBbl OCHOBHBIE ATambl Mporecca moaeaupoBaHusi? OxapakTepU3yWTe
KaKIIBIM JTall.

27. YUto nonumaetcs noj dopmanuzanuen 3agaun? [loyemy 3TOT 3Tanm siBisercs
KJIFOUEBBIM?

28. KakoBa 1enp stana Bepudukamuu moaenu? Kakue meToapl BepudbUKaldU
CYIIECTBYIOT?

29. Uro nmoapasymeBaeTcsl MO BajduAallel MOJEIW U YeM OHa OTJIMYAeTCs OT
Bepudukanmm?

30. Kakue MeToA0JI0rud MOJEIUPOBAHUS MPOIECCOB MOTYT UCIOJIB30BAThCS MPU
peIBapUTeILHOM 00CIeI0BAHUH 00BHEKTA aBTOMATHU3AINN?

31. Uto oTpaxkaeT MOJI€JIb CUCTEMHBIX MPEIECACHTOB?

32. JlaiiTe onpeneneHnue MOHITHIO «IIPOLECChl 00eCeYSHUS .

33. UTto CcayXUT HMCTOYHUKOM HMHGOPMAIMH TIPU MOJCITUPOBAHUHN CHUCTEMBI
yIpaBJICHUS] 00BEKTOM?

34. Kakue mokazaTeiqd KadecTBa MpOIEcca YIPABICHUSI ONPENEISIOTCS I10
nepexoiHon xapakrepuctuke CAY?

35. Yemy paBHa omuOKa acTaTUUYECKOM CHUCTEMBI PETyJIUpPOBAaHUS B
YCTAaHOBUBIIEMCS PEXKUME?

36. Kak ¢popmynupyeTcst onpeeneHne «MaTeMaTuiecKasi MOJICb»?

37. Yto Takoe «MOJENb onepanum»?

38. [Ilepeunciure OCHOBHBIE METOABl MAaTEMATUYECKOTO MOJECIUPOBAHUS.
[IpuBeauTe mpuUMEPHI CUCTEM, JJISI MOJIEIUPOBAHUS KOTOPBIX UCIIOIB3YIOTCS 3TU METOBI.

39. Uto noHnMaeTcst Mo KOMIIbIOTEPHBIM MaTeMaTHYECKUM MOJIECIIMPOBAHUEM ?

40. B kakux ciy4asx @pud MOJECIUPOBAHUU CHCTEMBI MPEANOUYTUTEIIbHEE
UCIIOJIb30BaTh AHAJTUTUYECKUE METObI, & B KAKUX — UMUTALIUOHHBIE?

41. HazoBHTE OCHOBHBIE MPUHIIUIBI IOCTPOEHUSI MAaTEMATUUECKUX MOJIEIICH.

42. Yrto Takoe «IpsiMbIe» U «0OpaTHBIC» 3aJ1a4u MOJICTUPOBAHHUS?

43. Kak ocylecTBIISIETCSl PEIIEHUE MPSAMON 3a4a4u?

44. Kak ocymiecTBIsieTCsl pellieHre 00paTHOM 3a1a4uu?

45. B kakux 3a/1adyax BC€ yCJIOBHUS OINEpalUH MOJTHOCTHIO U3BECTHHI 3apaHee?

46. B xakux 3aauax yCJIOBHsI ONE€paIlMU COIepKaT HEM3BECTHBIE (DaKTOPHI?

47. Kakue 3a/1auv pemaroTcsi METOAOM «3KCIEPTHBIX OLEHOK»?

48. Kakue 3amaum pemaroTcst «IpocThiM iepedopom»?

49. aiiTe onpeaeeHne CTaTUCTUYECKON JMHAMUKNA CUCTEM YIIPABIICHHUS.

50. WMzoOpasutre 0a30ByI0 CTPYKTYpY MOJIETH CHUCTEMBl TPU CIYIaHHBIX
BO3JCHUCTBHUSIX.

51. IlepeuncnuTe W ONPENETUTE CTATUCTUUECKUE XAPAKTEPUCTUKH CIy4dalHBIX
ITPOLIECCOB.

52. KakoBO CBOMCTBO 3proAM4E€CKON TUIOTE3bI?

53. Tlosicaute (HU3NUIECKUN CMBICT KOPPEISIIMOHHOW (PYHKIIMU U CIEKTPATBbHOMN
IJIOTHOCTH CIIy4alHOI'O Ipolecca.

54. Kak onpenemnsercss CeKTpaibHasi TUIOTHOCTh BBIXOJTHON BEJIMYWHBI U OIIHOKH



CUCTEMBI?

55. JlaiiTe ompeneeHue cpeaHeld KBaApaTHYeCKONW OIMOKM CUCTEMBbI U YKAXKUTE
CIIOCOOBI €€ BHIYUCIICHHUS.

56. Kakyto uHpopmMaIuio o mporecce MOXHO MOJYYUTh MIPU aHAJIU3€ 3HAYUMOCTH
K03 (PUIIMEHTOB pErpecCUOHHON MOIeTn?

57. OObsicHuTe HEOOXOAMMOCTh MEpexo/ia K OTHOCHUTENbHBIM (akTopaMm Mpu
PErpECCUOHHOM aHaJIun3e.

58. IlosicHuTe cMbICT U HEOOXOAUMOCTH MPOBEACHMS] aKTUBHOTO IKCIIEPUMEHTA
IpU MOJAEIMPOBAHUH UCCIEAYEMOTO IIpoliecca.

59. HazoBuUTE OCOOEHHOCTH CHCTEM YIIpaBJICHUS Kak OOBEKTOB MTPOCKTUPOBAHMS.

60. Yto cob6oit npencrapisier CAIIP? KakoBsl €€ oCHOBHBIE (PyHKIIMH?

61. Yem omnpenensrorcs uenu cozmanuss CAY, m dro coboil mpeacTaBiseT
uepapxus — «JIE€pPEBO» LIENECH?

62. Ha3zoBuTe »3Talbl NpOEKTUPOBAHUSA CHCTEM YIIPABJICHUS U JAlTE KPAaTKOE HX
COJIEp)KAHUE.

63. Uto BritogaeT B cebs Mmarematudeckoe obecreuenne CAIIP? Packpoiite ero
COJIEp)KAHUE.

64. Ilepeuncnure MeTOAbI NOCTPOCHUS MaTeMaThuueckux mMojeneit B CAIIP.

65. Kakune Meroapl MCHOJIB3YIOTCS NMPU aBTOMATHU3UPOBAHHOM AaHAJIU3€ CUCTEM
yIpaBJICHUS?

66. HazoBuTe METOIbI CUHTE3a CUCTEM yIpaBieHus U ux npumeHenue B CAIIP.

67. UTo moHUMaeTCs MOJ] aHAJIOTOBBIM U ITU(DPOBBIM MOJICTUPOBAHUEM?

68. Kakne MeTo1bl UCTIOIB3YIOTCS ISl OLIEHKH TOYHOCTH MOAEIUPOBAHUsA?

69. [losicHUTE MOCTAaHOBKY 3a1a4ll CUHTE3a ONTUMAJIbHBIX CUCTEM.

70. Kakum 00pa3oM BBIYHCIAIOTCS 3HAYEHHUS! ONTHMAIBHBIX MapaMeTPOB CHUCTEM
U3 YCIIOBUSI MUHUMYMa CpeJHEN KBaIpaTUYECKOM OMUOKN?

71. Kakue wuHctpymeHThl (moacucteMmbl) CAIIP  ucnonws3yroTcss  1npu
POEKTUPOBAHUM CUCTEM YIIPABICHUS?

72. Kakue texunueckue cpeactsa CAIIP npuMeHstoTcs npu NpOEeKTUPOBAHUU ?

73. Packpoiite cyTh 6a30BOTr0, OOIIECUCTEMHOTO M MPHUKJIATHOTO MPOTPAMMHOTO
obecneuenus CAIIP.

74. Haznauenve nHOOPMAITMOHHOTO 0OECTICUCHHSI B CUCTEMaX aBTOMATHU3AIUH.

75. Kakue cemb KOMIIOHEHTOB BKJtouaeT B ceOs moacucrema CAIIP «Iloctpoenue
MAaTeMaTUYECKUX MOJIeNei»?

76. Kakue Meroabl MCHOJIB3YIOTCS NPU aBTOMATH3WPOBAHHOM AaHAJU3€ CUCTEM
YIPABJICHUS?

7°7. Ha3zoBUTE METOBI KOHCTPYKTOPCKOTO MPOECKTUPOBAHUSA U JAUTE UX KPATKYIO
XapaKTEPUCTHKY.

78. Uto coboif mpeACTaBIsIET yIpaBistolas nporpamma Jjist crankos ¢ UITY?

79. PackpoilTe CyTh METOAOB UCIIBITAHUI CUCTEM YIIPABIICHUS.

80. HazoBuTE BO3MOXXHOCTH aBTOMATHU3AIIMU MPOLECCA MPOECKTUPOBAHUSL.

81. UYro Takoe process automation, ¥ KaKOBO €ro 3HAYE€HHE B COBPEMEHHOM



IPOMBILLJIEHHOCTH?

82. OObBsSICHUTE pa3HUIy MEXKIY PYYHbIM, AaBTOMATHYECKUM U KOMIBIOTEPHBIM
YIPaBJIECHUEM.

83. Kakosa nenb ctangapta ANSI/ISA 95 B cuctemax ynpaBneHus?

84. Kak pa3nuyaroTcs ypOBHU HUEPAPXUHU YNPABIECHUS C TOUKU 3PEHUS CI0KHOCTH
JAHHBIX U BPEMEHHBIX TPEOOBAHMI?

85. Kakona apxurekrypa I1JIK u ero kiroueBbie KOMIOHEHTHI?

86. KakoBbl ocHOBHBIE paznuuus Mexay [IJIK u npomsinmenasim TTK?

87. HazoBuUTE OAThH SA3BIKOB IPOTPaMMHPOBAHUS, OnpeenéHHbIX B ctanaapre [EC
61131-3, 1 KpaTKO OMUIIUTE UX TPUMECHCHHUE.

88. Kakona posi OPC UA B uHTEerpanuu cucteM aBroMaTtusanuu? ONUIIUTE ABE
moneau cBsi3u B OPC UA.

89. KakoBo HaszHauenue MES-cucreM, m kak oOHH cCBiI3piBaloT ERP wu
SCADA/IIIK?

90. Yrto ompenenser MOHATHE «YMHBIH 3aBoj» (smart factory), u kakoBa B HEM
poJib U(PPOBBIX TBOHHUKOB?
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