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1. O6OLWwme nonoxeHus

depepanbHbiM rocygapcTBEHHbIM ObpasoBaTenbHbIM CTaH4APTOM MOATOTOBKM
Marmctpa no HanpasfieHUo NoaroToBku marnctp 27.04.04 — YnpaBneHue B TeXHU4e-
CKUX cucTemax, yTBepXaeHHbIM MuHmucTepcTtBoM obpasoBaHus u Haykm PP 11 asrycta
2020 r. N2 942 npenycmoTpeHa rocygapCTBeHHast UToroeasa atrectauusa no nporpaMmme
MarucTpaType B BuAe rocygapCTBEHHOro ak3amMeHa M 3alUnThl BbIMYCKHOW KBanuduka-
LUMoHHoun paboTbl (BKP).
1. O6wwue nonoxeHus

1.1. YyebHbIM nNnaHoM no HanpaeneHutio noarotoBkn 27.04.04 YnpasneHuwe B
TEXHUYECKMX CUCTEMAxX NpeaycMoTpeHa rocyaapcTBEHHasi UTOroBasd aTTectaums no
nporpamMmme Maructpatypbl B hopme:

a) rocygapCTBEHHOrO 3K3aMeHa;

6) 3aWmMTbl BbINYCKHOW KBanNngukaLMoHHON paboTsbl.

1.2. KITWA ponyckatoTcs BbINyCKHUKK, 3aBEPLUMBLLME NOSTHbIA Kypc 00y4eHUs no
obGpasoBaTenibHON NporpaMmme 1 yCrneLwHo CAaBLune BCe NPeaLLecTBYOLME SK3aMeHbI 1
3a4yeTbl, pernaMmeHTMpoBaHHble Y4eOHbIM MaHOM MO HanpaBfeHU MNOArOTOBKM
(cneumansHoOCTW).

1.3. Ana npoBenexus MMA (caava rocyaapCTBEHHOro ak3ameHa 1 3awmTta BKP)
co3faeTcs rocyaapCcTBeHHas 3Kk3ameHaLUMOHHasa KOMUCCUs.

1.3.1. NocygapcTBeHHasa ak3ameHaumoHHasa kommucena (F9K) opraHmsyeTcs, Kak
npaBuno, eanHas ans Bcex opm obyyeHnss No HanpaBfieHUo NOAroTOBKM (cneunanb-
HOCTW).

1.3.2. B kpyr gesarensHocTtu ['OK BXxoauT:

- NPOBepKa Hay4YHO-TEOPETUYECKON N NPAKTUYECKON NOLATOTOBKMN BbIMYyCKHUKOB,

- pelweHne Bonpoca O NMPUCBOEHUN UM COOTBETCTBYHOLLEN KBanudukaumm n o
Bblaave Aunsoma;

- pelleHne 0 pekoMeHaauMm B acnmpaHTypy marnctpatypy Hanbonee nogrotos-
NEHHbIX K Hay4YHO-UCCNeaoBaTeNbCKON U negarornyeckon paboTe BbIMyCKHUKOB,

- paspaboTka npeanoXeHun, HanpaBfeHHbIX Ha AanbHenwee ynyyleHne Kade-
CTBa NOAroTOBKM 0ByyvaroLLMXCs B BY3e.

1.3.3. N'OK opraHunsyeTcs B cocTaBe npeacenartens, cekpetapsa U YreHoB KOMUC-
CUN eXXerogHo N OenNCTBYeT B TEYEHME KaneHgapHoro roga.

1.3.4. Tpencepatene [OK, opraHMsyemonm no kaxgon obpasoBaTenbHOM
nporpamme, yTeepxgaetca npmkasom MuHmuctepctsomM no obpasoBaHuto 1 Haykn PO no
npegcrasneHunio ydeHoro copeta BI'YUT n3 yucna gokTopoB Hayk, NpodyeccopoB COOT-
BETCTBYHOLLErO Npoduns, a npu Ux OTCYTCTBUKN - KAHAMAATOB HayK M KPYMHbIX crneuma-
NNCTOB NPEeANPUSTUIA, OpraHM3auuin 1 yupexaeHun, aBnsawoLwmxca notpedbutenamm kaa-
poOB AaHHOro npodung He paboTaloLmx B yHMBEPCUTETE.

1.3.5. lNepcoHanbHbIM cocTaB uYneHoB ['OK yTBepXaaeTcs NpuKasoM PEKTOPOM He
no3gHee ogHoro mecsua go Aatbl Havana A,

2. Uenu v 3agaum rocygapCTBeHHbIX aTTeCTauNOHHbIX MUCNbITaHUN

2.1. Uenn rocynapCTBEHHOW UTOroBOM aTTecTauMu. YCTaHOBJIEHWE YPOBHS
TEOpeTU4ECKOM M NPaKTUYECKON MOArOTOBIIEHHOCTM BbIMYCKHMKA By3a K BbIMNOSIHEHMIO
npodeccnoHarnbHbIX 3af4ady M COOTBETCTBUA €ro noarotokn TtpebosaHuam ProcC
27.04.04 YnpaBsneHune B TEXHUYECKUX CUCTEMAX.

2.2. 3apa4yum rocyaapcTBeHHOM UTOFrOBOM aTTecTauuu: onpeaensieTca sBngamm
(Tvnamu) npodeccnoHanbHON AeATeNbHOCTU BbINMYCKHUKA .

2.3. O6bnacTbto NpodeccnoHanbHON AEATENBHOCTU BbINYCKHUKA SBMSETCA:



40 Cke03Hble 8UObI rnpogheccuoHaribHoU dessmesibHoCMuU 8 MPOMbIWIEHHOCMU
(8 copepe uccnedosaHusi, paspabomku u 3KcrTyamayuu cpedcme u cucmem asmoma-
musayuu u yrnpaeneHus pas/iu4Ho20 Ha3Ha4yeHusl)

2.4. BbinyCKHMK JOMmKeH ObITb FOTOB K peLleHnto 3agady  npodeccuoHanbHom ae-
ATENbHOCTU CcreaylLwero Tuna: Hay4YHo-uccriedosamesibCKuli, MPOeKMHO-KOHCMPYK-
mopckud.

Opranusauyus npoBeaeHnsa padot no npoektnposaHmio ACY.

OpraHunsauusa paboT No NpoBeeHUNID TEOPETUYECKUX U SKCMEPUMEHTASbHbIX UC-
cnepoBanun ACY.

YnpaBneHne npoekTamn pasHbIX YPOBHEW CNOXHOCTU OpraHusauusi NpoBeaeHus
NPOEKTHbIX paboT.

OpraHunsauus paboT No NpoBeAEHUIO NAaTEHTHbLIX UCCIEA0BAHNN N OLLEHKN MPOEK-
TUPYEMbIX CUCTEM.

2.5. B npouecce noaroToBKkM K rocygapCTBEHHON UTOroBOW aTTecTtaumm y oby-
YatoLierocsi opM1pyrTCHa YHMBEpPCcasbHble, obLienpodeccnoHasnbHble 1 Nnpodeccuno-
HamnbHbIE KOMNETEHLMN.

dopMmpoBaHME NepPevnNCNeHHbIX KOMNETEHLNA OCYLLLECTBASIETCS NPU NOArOTOB-
ke K BbinonHeHuto BKP B cooTtBeTcTBUM € Tabnuuen 1.

Tabnuua 1 - Popmmnpyemble KOMNETEHLMN NPU NOATOTOBKE K rOCYy4apCTBEHHOMY 3K3a-

MeHY U BbINoNHeHun BKP

dopmupyemble komneteHumn | Kog n HanmeHoBaHWe nHAMKaTopa AOCTMKEHUS loc. ak- BKP
B cootBetcTBum $IrOC BO YHMBEpPCarnbHON KOMMNETEHLUN 3amMeH
YK-1 CnocobeH U 1yir — Kputnueckn aHanusnpyet npobrnemHyro
OCYLLECTBMATb KPUTUYECKUIA | CUTyauUlo Kak CUCTeMy, BbISIBNSS ee COCTaB- +
aHanma NpobrnemMHbIX NSALWNE 1 CBSA3N MeXZY HUMK
CMTyaLui Ha OCHOBE W02y« — OcyllecTBNsieT NONCK BapnaHTOB peLle-
CUCTEMHOro nogxoaa, HMS MOCTaBMEHHON MpobnemMHON cuTyauum Ha +
BblpabatbiBaTb CTpaTernio OCHOBE CMCTEMHOro mnogxopda, BblpabaTtbiBaeT
OencTeumn cTpaTernio 4encTenmn
YK-2 CnocobeH ynpaBnsaTtb WO 1yk. — Pa3pabaTtbiBaeT KOHLENLMIO MPOEKTHOIo
NPOEKTOM Ha BCex aTanax pelleHMss B pamMkax 00o3Ha4yeHHoW npobnemsl,
€ro YXM3HEHHOrO LUMKna npegcrtaBnseT nybnuyHo pesynbTaTbl NPOEKTa U +
npegnaraeT BO3MOXHble MyTW BHEOPEHUA UX B
NpaKkTuKy
NO2yk. — Oprannsyet pa3paboTKy nnaHa peanu-
3auun NpoekTa, ero KOPPEKTUPOBKY M KOHTPOIb 3a +
BbINOMHEHNEM Ha BCEX 3Tanax XW3HEHHOro Lukna
YK-3 CnocobeH WO1vks — BelpabaTbiBaeT cTpaternio cotpygHuye-
OpraHn3oBbLIBaTb U CTBa M Ha ee OCHOBe opraHusyeTt paboTy KOMaH- +
pykoBoauTb paboToun Abl AN OCTUXEHUS NOCTaBNEHHON Lenu
KOMaHAbl, BbipabaTbiBas WO2yks — lNMnaHupyeT komaHgHyto paboTy, pac-
KOMaHAHyto cTpaTternio ans npegenseTt nopyyYyeHus u genermpyet MOSHOMO-
OOCTUXEHUS NOCTaBIEHHON yna uneHam komaHabl. OpraHusyeT obcyxaeHue +
uenu pasHbIX Maen U MHEHUR, yperynupyeTt pasHorna-
CuS1 C yYETOM NpeaBUOEHNST Pe3ybTaToB JNINYHbIX
N KONNEKTMBHbIX AENCTBUM
YK-4 CnocobeH npumeHsTb UO1yks — OemMoHCTpUpyeT WMHTerpaTuBHble yMme- +
COBPEMEHHbIE HWs1, HeobOXxo4MMble ANt HAMMCaHWUS, MMCbMEHHOTO
KOMMYHVKaTVBHbIE nepeBofja M pedakTUPOBaHUSA pPasfnu4yHbIX aka-
TEXHOJOMMKM, B TOM YMCIE Ha | AeMUYECKUX U MNpOodeCcCUoHanbHbIX TEKCTOB U
MHOCTPaHHOM(bIX) A3blke(ax), | 3PPEKTUBHOrO y4yactTus B akageMudecknx n npo-
ONs akageMnyeckoro u deccrmoHanbHbIX UCKYCCUSAX




npodeccnoHasnbHOro
B3aMMOAENCTBUSA

NO2yks — Ncnonb3yeT KOMMYHUKATUBHbIE TEXHO-
norun B chepe npodreccnoHaribHON OesATernbHO-
CTU N B HAy4HOW cpede, B TOM yucre obujaercs
Ha MHOCTPAHHOM A3blKe

YK-5 CnocobeH
aHanm3npoBaTb U y4NUTbIBATb
pa3Hoobpasne KynbTyp B
npoLecce MeXKynbTypPHOro
B3aMMOOencTBus

WUO1yks — AHannsmpyeT ocobeHHOCTN noBeaeHus
N MOTMBALMIO NIOAEN Pa3NNYHOrO COLMNAanNbHOro u
KyNbTYPHOro NPOUCXOXAEHUS B npouecce B3au-
MOLENCTBUSA C HUMM

WO2y.s — BnageeT HaBblkaMyn CO30aHWA He OuUC-
KPMMUHALMOHHOW cpeabl MEXKYNbTypHOro B3aw-
MOLENCTBUS MNpPU BbINOSIHEHMM NpodeccuoHanb-
HbIX 3adau

YK-6 CnocobeH onpenenstb
N peanu3oBbiBaTb
NPUOPUTETbLI COBCTBEHHOM
[eATenbHOCTU 1 crnocobbl ee
COBEpPLUEHCTBOBAHWS Ha
OCHOBE CaMOOLIEHKHN

MOy — OOBEKTUBHO OLIEHNBAET CBOM BO3MOX-
HOCTM, pecypcbl M WX Mpedenbl, onpegenset
crnocobbl COBEPLUEHCTBOBAHWUS COOCTBEHHOM U
npodeccnoHanbHON AeaTeNbHOCTH

MNO2yks — CaMoCTOATENBHO BbISIBNSIET MOTUBLI U
CTUMYIbl AN CaMOpPa3BUTUS, ONpeaensasa peanm-
cTnyeckue uUenu npodeccmoHanbHoro pocTa,
nnaHupyeT CBOK NPOdECCUMOHANbHYI0 AeATerb-
HOCTb

OlMK-1 CnocobeH aHanuaun-
poBaTb " BbISIBNATb
€CTECTBEHHO-Hay4Hyl0 CyLl-
HOCTb Npobrem ynpaBneHus
B TEXHUYECKUX cuUcTemMax Ha
OCHOBE MOMOXEHUN, 3aKOHOB

n MeToJoB B obnactu
€CTEeCTBEHHbIX HaykK n
MaTeMaTukun

Na-1onks — PopmynupyeT 1 aHanusmpyeT 3agadv
yrpaBreHns B TEXHUYECKMX CUCTeMax Bblaenss
GasoBble cocTaBnswoWMe, OCylecTBnseT pAe-
KOMMO3nLMIO 3a8a4n

NO-2onk-1 - PaccmatprBaeT BO3MOXHbIE BapUaHThI
peLleHns 3agayn, oueHuBasi UX LOCTOMHCTBA M
HeZoCTaTKM

Orl1K-2 CnocobeH copmynu-
poBaTb 3ajayu ynpasreHus
B TEXHUYECKMX cUcTeMax W
060CHOBbIBATbL METOAbl  UX
peLueHuns

UO-1onk2 - [pamMOTHO ©  aprymeHTUpOBaHHO
dopmynupyeT 3agadn ynpasneHus B TeXHU4e-
CKMX cuCTeMax W OOOCHOBbIBaeT MeTodbl WX
peLleHus

NO-20nk2 — OBOCHOBLIBAET NPUMEHEHNE METOLOB
pelleHns 3aga4y B TEXHUYECKUX cucTemax

OrlMK-3 CnocobeH camocTos-
TenbHO  pewaTb  3agadu
yrnpaBneHuss B TEXHUYECKMX
cuctemax Ha 6a3 nocnegHux
OOCTWXKEHUA HaykMm U Tex-
HUKK

NO-1onks - NMpUMEHseT nonyyeHHble 3HaHus, yme-
HUS 1M HaBbIKM ONS pelleHns 3aad ynpasneHvs B
TEXHUYECKNX CUCTEMAaX

NIO-20nk3 - OnpenensieT 1 oLeHNBAET BO3MOXHbIE
MeTOAbl peLleHns 3af4a4 yNpaBrieHnsl B TEXHUYe-
CKMUX cnuctemax

OriK-4 CnocobeH ocy-
LWeCTBNATb OUEeHKY addek-
TMBHOCTU pe3ynbTaToB pas-
paboTKkn cuctem ynpasreHusi

Na-1onks — POPMUPYET KpUTEPMM OLIEHKM dPdek-
TMBHOCTU MNOMYyYEHHbIX pe3ynbTaToB paspaboTku
cUcTeM ynpasneHus

NO-20nk4 - NMpumeHseT kputepun oueHkn addex-

MaTeMmaTu4ecknmm METO- | TUBHOCTU NOMY4YEHHbIX pe3yrnbTaToB

aamu

OTlK-5 CnocobeH npoBoautb | MO-1ork.s — MpUMEHSIeT 3HAHUS OCHOB WHTEMMek-
naTteHTHble  UCCRefoBaHus, | TyanbHbIX NpaB Ans BbIABNEHUS, yveTa, obecne-

onpeaenaTte PopMbl U MeTo-
Obl NPaBOBON OXpaHbl M 3a-
LWMTbl NpaB Ha pesynbTaThbl
WHTEnNneKTyanbHon aeatenb-
HOCTW, pacnopsbkaTbCcsa npa-
BaMW Ha HUX ANA pelueHus
3a0a4 B Pas’BUTUS  HayKw,
TEXHVKN 1 TEXHOMOrnn

YeHund ﬂpaBOBOl‘/‘I OXpaHbl pPe3yNbTaTOB UHTENEK-
Tyaan0|7| OEeATENIbHOCTU N pacnopsaXeHna nMmu, B
TOM 4HUCIne B Lenax npakrn4eckoro npuMeHeHuns.

WO-20nks — MNMpoBOoANT NaTeHTHbIE UCCneaoBaHns
M NaTEHTHbIN NOWUCK.

NA-3onks— BbINOMHAET OLEHKY NpenmyLLecTB
HOBOW TEXHOMOMMM NO CPABHEHWUIO C aHanoramu.




Or1K-6 CnocobeH ocy-
wectBnatb cbop u npo-
BOOANTb aHamnuM3 Hay4HO-TeX-
HUYECKON NHopmMaLuum,
0bo0LaTb OTEeYEeCTBEHHbLIN U
3apy0exHbIN onbIT B
obnactn cpeacte aBTomaTu-
3aumn 1 ynpaeneHus

WO-1onks— OBOOLAET OTEYECTBEHHLIN U 3a-
PYyGEXHbIV OMbIT B 0611aCTh COBPEMEHHbIX
NHGOPMALIMOHHBLIX TEXHOMOMN, METOL0B U
CpefCTB KOHTPOIS, ANarHOCTUKN U ynpaBrieHust
Ha OCHOBe aHanu3a cobpaHHOW Hay4YHO-TEXHMYEe-
CKOM MHopMaLuun.

Na-20nks— OcywectBnset cbop u NpoBOAMT aHa-
1NN3 HAaY4YHO-TEXHUYECKOWN nHdopMaLmK.

Or1K-7 CnocobeH ocy-
wecTBNATb 060CHOBaHHbIN
BbIOOp, pa3pabaTtbiBaTh U1
peanv3oBbIBaTb Ha NpaKTuKe
CXemMoTexHu4eckue, cu-
CTEMOTEXHUNYECKUNE U
annapTHO-NPOrpaMMHele
peLleHnsa onsa CUCTEM aBTo-
MaTu3auum 1 ynpaeneHusi

MO-1orks — BblbupaeT n oGocHoBbIBaeT anmna-
paTHO-NporpaMMHble pelleHus Ans cuctemM aBTo-
Matusaumm 1 ynpasrieHuna n peanmsyetr UxX Ha
npakTuke

NO-20nk7— PaspabaTtbiBaeT cxeMOTeXHUYECKNE,
CUCTEMOTEXHMYECKME M annapaTHO-NPorpaMMHble
peLleHns ans cMcteM asTomaTusauum 1 ynpasrne-
HUS 1 peanu3oBbiBaTh UX HA NPAKTMKe

OlK-8 CnocobeH BbIGUpaTh
mMeTodbl W paspabaTtbiBaTb
CMCTEMbI YNpaBreHns CNoxX-
HbIMX TEXHUYEeCKUMU ObOBbEK-
TaMM U TEXHONOrMYECKNMM
npoueccamm

UO-1onks — AHanuMaupyet MeToAbl U CyLLeCTBY-
loLMe CUCTEMbI YNPABEHNS CNOXHLIMU TEXHUYE-
CKUMU OBBbEeKTaMu M TEXHONOrMYeCKMMMU npouec-
camu.

Na-20nks— PaspabaTtbiBaeT cuctembl ynpasneHus
CNOXHbIMW TEXHUYECKUMWN OO BEKTAMM U TEXHO-
NI0rM4YECKUMU NpoLeccamm

Or1K-9 CnocobeH pa3paba-
TbiBaTb METOAMKMN U BbIMOST-
HSATb 3KCMEPUMEHTbI Ha Aew-
CTByHOLLMX 06bekTax ¢ obpa-
©oTKOW pe3ynbTaToB Ha
OCHOBE WH(POPMALIMOHHbIX
TEXHOINMOMMMN N TEXHUYECKMX
cpeacTts

WO-10nk-e— AHaNM3MpyeT COBPEMEHHbIE METOANKMN
npoBefeHnss n 00paboTKM pe3ynbTaToB  SKC-
nepvMeHTa.

NO-20nks— Pa3pabaTtbiBaeT KOHKPETHbIE MeTOAU-
KM U BbINOMHSAET SKCNEPUMEHTHI HA AEACTBYHOLLMX
ob6bekTax ¢ 06paboTkon pe3ynbLTaToB HA OCHOBE
COBPEMEHHbIX MH(POPMALMOHHbBIX TEXHOSOTUI U
TEXHUYECKNX CPEACTB

Or1K-10 CnocobeH pyko-
BOAMTL pa3paboTkon MeTo-
ONYECKUX Y HOPMATUBHbIX
JOKYMEHTOB, TEXHUYECKOW
OOKyMeHTaummn B obnacTu
aBTOMaTU3auuM TEXHOMOIU-
YeCKMX NPOLLECCOB U NPOou3-
BOACTB, B TOM Yuche no
XXM3HEHHOMY LMKy
NPOAYKLUUN N ee Ka4yecTBy

UO-1onk1o — PaspabaTbiBaeT  TEXHUYECKYH)
(HOPMaTMBHO-TEXHUYECKYIO)  OOKYMEHTaLuio B
obnactu aBTomMaTmsaumm TEXHOMNOrn4Yecknx

npoueccos 1 npoum3sBoacTtB, B TOM 4ucne no
XN3HEHHOMY LUKy NpoayKunn n ee KavyectBy.

NO-1onk1o - OcyliecTBNsieT pyKOBOACTBO CO3fa-
HUEM TEXHUYECKOMN (HOPMAaTUBHO-TEXHUYECKON)
OOKyMeHTauun B o6ractv aBTomaTnsaumm TeXHO-
NOrNYeCcKnX NPOLEeCCOB U NPOM3BOACTB, B TOM
ymncre no XXU3HEHHOMY LMKIY NpOAayKLMn 1 ee Ka-
YyecTBy.

MKe-1 — CnocobeH npume-
HATb COBPEMEHHbIE TEOpPETH-
YecKune 1 aKcneprMeHTanb-
Hble MeToabl pa3paboTku
MaTemMaTnyeckux mogenem
uccnegyemMbix 06BbEKTOB 1
NpOLEeCCOB, OTHOCALLUXCS K
npodeccuoHanbHon ges-
TENbHOCTU.

NO-1nks-1 — AHaNM3MpyeT COBPEMEHHbIE
nporpaMMHble CPeACTBa U METOAbl MaTemMaTU4e-
CKOro MOAENMPOBaHNs NPOLLECCOB 1 06bEKTOB
aBTOMaTU3aLMUK 1 yNpaBneHns

W-2nks-1 — BbINONHSAET BbIMMCNUTENbHBIE SKC-
NepUMEHTbl B COOTBETCTBUN C BblOpaHHbIMUA
cpeacTBamm

MKs-2 — CnocobeH npume-
HSATb COBPEMEHHbIE METOb!
pa3paboTky TEXHUYECKOrO,
WHGOPMALMOHHOIO U anro-
puTMmn4eckoro obecneveHus

NO-1nke-2 — AHanuMampyeT COBpPEMEHHble MeToAbl
pa3paboTkym TEXHUYECKOro, MHGOPMALIMOHHOIO U
anropytTMmyeckoro obecneveHus cuctem aBToma-
TM3aumm u ynpaBneHus




CMCTEeM aBTOMaTU3aLmn U
ynpaBneHusi

NA-2nke-2 — MNpyMeHseT Ha NpakTuke BblOpaHHbIe
MeToabl pa3paboTkn TEXHNYECKOro, nHopmaum-
OHHOro 1 anropnTMmn4eckoro obecneyveHus cun-
CTeM aBTomMaTmnsauun n ynpasrneHusa

MKe-3 — CnocobeH k opraHu-
3auUmn 1 NPOBELEHMIO IKC-
nepuMeHTarnbHbIX Uccrneno-
BaHUIM 1 KOMMbIOTEPHOTO
MOZENUPOBaHUS C NPUMEHE-
HMeM COBPEMEHHbIX CpeacTB
n MeToaoB

WO-1nkes — OpraHnsyeT 1 NpoBOOUT SKCNEPUMEH-
TanbHbIE UCCIEeNOBaHUS U KOMMbIOTEPHOE MoJe-
NMpoBaHWE C NPUMEHEHMEM  COBPEMEHHbIX
CpeAcCTB U METOLOB.

NO-2nke-3 — OcyLLecTBRseT BbINONHEHNS 3KC-
NEpPUMEHTOB 1 OPOPMITEHNE PE3yNbTaTOB UCCrie-
JOBaHUN

MKg-4 — CnocobeH aHanuan-
poBaTb pe3ynbTaTbl Teope-
TUYECKMX U SKCIEPUMEH-
TanbHbIX UCCNEeO0BaHNN,
onpegenaTe cepbl Npume-
HEHUs1 pe3ynbTaToB Hay4YHO-
nccnenoBaTenbCcKmX 1
OMbITHO-KOHCTPYKTOPCKMX pa-
60T, roToBUTb Hay4Hble Nny6-
nvKauum 1 3asiBKM Ha M306-
peTeHus

NO-1nke-« — AHanuaupyeT pesynbTaTbl NpoBeAeH-
HbIX TEOPETUYECKMX W IKCMEepUMEHTanbHbIX WC-
crnegoBaHUn

NO-2rkes — OnpepgensieT cdepbl NpUMeEHEHUs
pesynbTaToB  Hay4YHO-UCCNEAOBATENbCKUX U
OMbITHO-KOHCTPYKTOPCKNX paboT

NI-3nks+ — CocTaBnseT aHanMTu4eckme 063opbl 1
Hay4YHO-TEXHMYECKME OTYEeThI NO pesyrbTaTtam Bbl-
NofHeHHoN paboTbl

NO-4nkes.4 — FOTOBMT NyBnukaumm no pesynsratam
nccnepoBaHun n paspaboTok

MKg-5 — CnocobeH npume-
HSATb COBPEMEHHbIV
WHCTPYMEHTapuiA NpOeKTUpo-
BaHWA nporpaMMHo-annapar-
HbIX CPeACTB ANs peLueHns
3ajad aBTomaTusauum u
ynpaBneHus

NO-1nks-5— MNpuMeHseT coBpeMeHHble MeToapl U
anropuTMbl MPOEKTUPOBAHUSA NporpaMMHO-anna-
paTHbIX CPEACTB ANd peLleHns 3agad asTomaTu-
3aLuMun 1 ynpasneHus

NO-2nks-s — MNpuMeHseT coBpeMeHHbIE UHCTPYMEH-
TanbHble cpeacTBa NPOEKTUPOBAHUS
nporpaMmHo-annapaTHbIX CPeacTB Ansl peLleHns
3agay aBTomMaTM3auum 1 ynpaerneHus

MKg-6 — CnocobGeH npo-
BOOMUTb NaTEHTHbIE NCCNeao-
BaHWA 1 onpeaensaTb Mno-
KasaTenu TEXHUYECKOro
YPOBHSI NPOEKTUPYEMbIX CU-
cTeM aBTOMaTM3aLun 1
ynpasneHus

WO-1rkes — MNMpoBOANT NaTeHTHblE MCCNefoBaHWs
cucTemM aBTOMaTM3aLMM U yrpaeBneHus B 3agaH-
Hom obnacTtu

N-2rk7— OnpenensieT nokasaTeny TEXHNYECKOro
YPOBHSA MPOEKTMPYEMbIX CUCTEM aBTOMaTM3aunm
1 ynpasneHus

MKg-7 — CnocobeH BbIGUpaTh
mMeTodbl W paspabaTtbiBaTb
anropuTMbl pelleHns 3agad
yrnpaBneHns B TEXHUYECKUX
cmcTemax

UO-1rker — BbiBupaeT meTodbl pelueHus 3agad
ynpaBneHns B TEXHUYECKUX cUcTemMax

NO-2ne.7— PaspabaTbiBaeT U 060CHOBLIBAET
anropuTMbl peLleHns 3a4ad ynpaBneHusl B TEXHU-
YeCKUX cucTemax

MKs-8 — CnocobeH cTtaBuTb
3a7a4n NpoeKTUPOBaHUS
nporpaMmHo-annapaTHbIX
CpeAcTB aBToMaTU3aLunn n
ynpaBrieHusi, rOTOBUTb TEX-
HUYecKue 3agaHus Ha Bbl-
NOJIHEHNE NPOEKTHbIX paboT

NO-1nkes — POpMynupyeT 3agauv nNpoeKkTuposa-
HWsi NporpamMMHO-annapaTHbIX CpeacTB aBToMa-
TM3auMm 1 ynpaBneHus

MO-2nkss — [OTOBUT TEXHMYECKNE 3adaHNS Ha Bbl-
NMONTHEHWE NPOEKTHbIX paboT

MKzs-9 — CnocobeH ncnonb-
30BaTb COBPEMEHHbIE TEXHO-
norunm obpaboTkn nHdopma-
LMK, COBPEMEHHbIE TEXHUYE-
CKMe CpeacTBa ynpaBneHus,
BbIYUCIUTENBHYO TEXHUKY,
TEXHOSIOMMM KOMMbIOTEPHbIX
ceTen N TenekoMmMyHMKaLnin
npw NPOEKTUPOBAHUN CUCTEM

NO-1nks-9— MNMprMeHseT coBpEMEHHbIE TEXHOMOIK
06paboTkn MHOpMaLun npu NPOEKTUPOBaHUN
cUCTeM aBTOMAaTM3auuKn U ynpaBneHus

NO-2rkes — MNMpUMEHSET COBPEMEHHbIE TeXHWUYe-
CKne cpefcTBa YMpaBrneHUs, BbIMUCTIUTENbHYIO
TEXHWKY, TEXHOSOTMU KOMMbIOTEPHLIX CceTen W
TenekoMMYHUKaUWM Npu NPOEeKTUPOBAHUN CUCTEM
aBTomMaTtusauuv 1 yrnpasneHus




aBTomMaTtmsauum n ynpasne-
HUA

3. MecTto N'NA B cTpyKType obpa3oBaTenibHOM NpoOrpaMmmbl

[locymapcTBeHHas utoroead atrectaumsa nNo HanpasneHuto 27.04.04 — Ynpaene-
HWE B TEXHUYECKMX CMCTEMAaX NPOXoauT B _4 ceMecTpe Ansi 04HON hopMbl 0By4eHus.
Ha Hee otBoautca 324 wvaca, u4to coctaBnsetT 9 3ET. KoHTakTHas paboTta npwu
nposegeHumn N'MA coctaBnsaet_27_ u..

4. TpeboBaHUA K rocyaapCTBEHHOMY 3K3aMeHy
4.1. MNepeyeHb gucumnnmH obpasoBaTenbHOM NporpamMmmbl, obecneynBaroLmnx no-
niydeHne COOTBETCTBYHOLLEN MNPOdEeCcCUoHarNbHON MOArOTOBNEHHOCTU BbIMYCKHUKA,
npoBepPsiEMON B NpoLecce rocy4apCTBEHHOIO aKk3aMeHa:
- Undhposble cuctemsbl ynpasnexus, NKB-1;
- MHTennekTyankeHble cucTeMbl, AnnapaTHble cpeacTea cuctem ynpasrneHus, NKB-5,MKs-7;
- Mporpammubie cpeactea CYTI, MNMKB-2,IMKB-9.

4.2. CogepxaHue pasgenoB AncumMninHbl obpasoBaTtenibHOM NporpamMmel, obecne-
YMBAKOLLUMX MONYYEHME 3HAHUA ONSA peleHus NpodeccuoHanbHbiX 3a4ady B COOTBET-
CTBMM C BMOOM NPOGECCUOHANbHOMW OeATEeNbHOCTU BbINMYCKHUKA U MPOBEPSiEMbIX B
npolecce rocygapCTBEHHOro 9K3amMeHa nAns HanpasneHna nogrotoekn 27.04.04
«YnpaBneHue B TEXHNYECKMX CUCTEMAXY

Tabnunua 2 — CoagepxaHue pasgenos AMCUMNINHDBI

HaunmeHoBaHue CopgepxaHue
OVCLUMINHBI
Lindposbie cu- | OcHOBHblE Lenu U 3agayv CuHTe3a CUCTEM LMDPOBOrO YNpaBfeHuss MHOFOCBSA3t

CTEMbI YMPaBNeHUs | HbIMU TEXHOMOMMYECKMMN OObEKTamKn. XapaKTepucTnka noaxodoB K cuHTesy LICY
MHOrOMEpPHbIMU OB BEKTaMMU.

Tononorun usnyecknx ceasen. [UCKPeTHOe onucaHne HenpepbIBHbIX
MHOFOMEPHbIX OOBEKTOB MPU HaNMYUM NEPEKPECTHbIX CBA3er 1 Bo3myLleHun. Cka
nspHas 1 MaTpuyHas gUckpeTHble hopMbl onvcaHnin BeiBog 0606LWEHHbBIX hopm 3at
nucu. lNMonyyeHne pasHOCTHOrO ypaBHEHUS ANnd Mwboro kaHana u3 MaTpUyHOW
dopmbl MOgENMN.

MpuHumnel cnHTesa LICY MHOromepHbIMy 06beKTaMm C NepeKPeCTHbIMU CBS
3amu. [uckpeTHoe onncaHne uMpPOoBLIX PEryNsTOPOB U KOMMEHCATOPOB B CKansapt
HOM K MaTpuyHoM dhopmax. Ycnosme aBTOHOMHOCTU. BbiBOA OUCKPETHLIX nepena
TOYHbIX YHKLMIA KOMNEHCATOPOB NEPEKPECTHBLIX CBSA3EN M3 YCNOBUS aBTOHOMHOCTMY
r-mepHon cuctemsl. MNMonyyeHne cenapaTHbIX NOACUCTEM aBTOHOMHOM LICY. Pacuét
KOMMEHCaTopoB MNEPEKPECTHbIX CBA3EW MO XKemnaemMbiM nepefaTtoyHbiM OyHKLUUAM
obbekTa. BbiBOO mMaTpuvubl AWCKPETHbIX NepeaaTodHbiX (PYHKLUUA 3KBUBASEHTHbLIX
06BbEKTOB aBTOHOMHOW MHOFOCBSA3HOW CUCTEMbI ynpasneHus. OgHoBpeMeHHas onTut
MU3aUMs OCHOBHbIX LMAPOBLIX PErynsitopoB U cenapaTHbIX NOACUCTEM MO 3KBMBA
NeHTHbIM 06bekTam. OnTuMM3aums uUgpPoBbIX PerynaTopoB U KOMMEHCAaTOPOB MNPy
HEBbIMONHEHWWN YCIOBUS aBTOHOMHOCTH.

MaTtpuyHasa dopma onmcaHmsa CBA3HO-kKOMOMHUpoBaHHon LICY (CKLCY)
Ycnosue abComnoTHOM WHBapUMaHTHOCTU. BbiBOA AUCKpPETHbIX NepeaaToyHbIX
PYHKLMIN KOMMNEHCATOPOB BO3MYLLEHUA U3 YCNOBUSA MHBAPUaHTHOCTU. [lekomnosu
LS cucTeMbl Ha cenapaTHble nogcucTemMbl. ATanbl 1 anroputm cuHTesa CKLICY.

CTpyKkTypHas cxema M AWCKPETHOE MaTeMaTU4ecKoe OnMcaHue MHOromept
HOro npouecca nonydeHuss ammuaka. CMHTE3 ynpaBnstLLen Yactu cuctemsl. Agant
TMBHas cuctema ynpaBneHus. VigeHTugurkaumss KaHanoB MHOMOCBA3HOIO HeCcTaLumo
HapHOro o6bLekTa.

AcnekTbl NnpakTudeckon peanusauun LICY. PaspaboTka nporpammMmHoro obect
neyeHmst MHPOPMAaLMOHHO-yNpaBnsLWwen Yactn cuctemsl B cpege CoDeSys. Mog
Bop TexHM4eckux cpeacTs.




WHTennekTyans-
Hbl€ CUCTEMBI

lMoHATME n onpefeneHne WHTenneKkTyanbHon cuctemsbl. MNMpuynHbl nosiere-
HKUA, 3agadn, ob6racTv NPUMEHEHNST U OCHOBHbIE 3Tarbl Pa3BUTUS UHTENNEKTyarb-
HbIX cuctem. MNMoHATME MCKYCCTBEHHOW HelpoHHON ceTn. OBnacTn NpMMeEHeHns nc-
KYCCTBEHHbIX HEMpOHHbIX ceTen. Moaenb Guonormyeckoro HeripoHa. Mogenb uc-
KYCCTBEHHOro HenpoHa. PyHKuMa aktuBauun, e€ pasHoBuaHocTu. CTpykTypa uc-
KYCCTBEHHOW HEWpPOHHOW ceTu. 3agjada M TexHonorms obyvyeHust NCKYCCTBEHHOM
HelipoHHOM ceTn. Oby4atowasi BbiOopka. ARroputM 00y4eHusi. 3HaAKOMCTBO C
rpacdoudeckum nHtepdencom Matlab ana cosgaHus HenmpoHHbIX ceTen. Co3agaHue,
oby4eHne 1 MogenupoBaHue NepcenTpoHa C NMOMOLLBIO rpaduyeckoro nHTepden-
ca Matlab. AHanu3 pe3ynbLTaToB MOAENMPOBaAHNS.

Knaccudmkaumss oOOBEKTOB Ha 3apaHee 3adaHHOE YWCIO  KIacCoB.
Knaccudpumkaums nMHENHO oTAENMMbIX OOBEKTOB C MOMOLLbIO OQHOCHOMHOIO nep-
centpoHa. Oby4deHne nepcentpoHa. CosgaHne, obyyeHne 1 MoaenupoBaHue nep-
CenTpoHa ¢ NoMOLLbI0 NporpaMmHbix cpeacts Matlab n Python. AHanus cTpykTypbl
HEeWMpOHHOM ceTu ¢ nomoLlpbto Simulink.

JInHenHas HerpoHHas ceTb. lNpaBuno obyveHus. Knaccudukaumsa nuHen-
HO OTAENNMbIX OOBEKTOB C MOMOLLbIO NIMHENHOMW CETMW.

VMcnonb3oBaHne NMHENHOW HEMPOHHOW ceTu B 3ajavax unbTpauum AaH-
Hbix. OpraHm3auns 3agepxku Ha Bxoge. Anroputm obyveHust ceTu.

Knaccudmkaumsi NMHEAHO OTAENMMbIX OOBEKTOB C MOMOLLBI MHOrO-
cnorHoro nepcentpoHa. O6yyeHne nepcenTtpoHa. Co3gaHne, obyyeHre n mogenu-
poBaHue nepcenTpoHa C NOMOLLbIO NporpaMmHbIX cpeacts Matlab, Python

Bbibop apxuTekTypbl HEMPOHHOWM CETU AN peLleHnst 3agady annpokcMmMa-
uMn dpyHKUMN. ANNpoKCUMaLms IMHENHON (DYHKLUMK C NOMOLLbH O4HOCIIONHOW K-
HenHon ceTn. Co3gaHue, oOyvyeHne 1 MogenMpoBaHNe MHOIOCITOMHON HENPOHHOM
CETU C MpPsSIMbIM PacnpOCTPaHEHNEM CUrHana C MOMOLLbI0 MPOrpaMMHbIX CPEACTB
Matlab. Annpokcumaums yHKUMM B YCNOBUSAX AENCTBUS LyMa C MCNONb30BaHNEM
Matlab, Python

Mcnonb3oBaHue CBEPTOYHBIX HEWPOHHbLIX CeTern AN pelleHus 3agaqu
Knaccudukaumm nsobpaxeHun. ApxuTtektypbl ceTer. [ynuHr u gponayT ans no-
BbllWeHUs 3dpdeKkTMBHOCTU 00y4deHus. CosgaHve, obydeHue u MopenupoBaHue
CBEPTOYHOMN ceTu ¢ nomoLlbo Python

Mouck cyliecTBytowen CTPyKTypbl AaHHbIX. Knaccudpukaums obbekToB C
nomouybto ceten KoxoHeHa. Cnon KoxoHeHa. Co3gaHve n mogenupoBaHue Crios
KoxoHeHa ¢ nomoLLbo nporpamMHbix cpeacTts Matlab.

AnnapaTHble cpen-
cTBa cuctem
ynpasneHus

OCHOBHblE XapaKTepuUCTUKM OOBLEKTOB U CUCTEM yrpaBrieHnsl. ANropUTMbl OYHKLM-
OHMPOBAHMWS MHOFOKOHTYPHbIX cUCTeM ynpasreHus. OCHOBHble NoaxoAbl kK paspa-
60TKE HOBbIX arirOPUTMOB YNPaBIeHNs TEXHUYECKUX CUCTEM

Cpefbl 1 s13bIKM NPOrpamMMUpPOBaHUs COBPEMEHHbIX MPOrpaMmMHo-anmnapaTHbIX
cpeacTB. ApXUTEKTYpPbI 1 06LLUMEe NPUHLUMIBLI - pacnpefeneHHbIX CUCTEM ynpaBsre-
Husi. OpraHusaumsi obMeHa JaHHbIMU Mexay NoacucTeMamMu pacnpeneneHHom cu-
cTeMbl. MpoMbILWNEHHbIE NPOTOKOSbI Nepeaayn AaHHbIX. ObradHble TEXHONorn 1
6ecnpoBoHbIE NPUHUMILI NEpefaYn MHOPMaLnK.

MNporpammMHbie
cpeactea CYTI

AnnapaTHble M NporpaMMHbIE CPEeACTBa MOCTPOEHUst MHAPOPMAaLMOHHBIX U
yNpaBnsitoLLMX CUCTEM

O630p cyLecTBYOWUX NPOrpaMMHbIX CPEACTB KOHTpoOns ynpasBneHus. lMo-
NOX€eHNe Ha POCCUMINCKOM Y MUPOBOM PbIHKax MporpaMMHbIX NpoAaykToB. Kputepum
BblOOpa TeXHUYECKMX U NporpaMmMHbix cpeacte Ob6wme nonoxexus. MNpeacrtaene-
Hne o coBpemeHHon CYTI. OcHOBHble noaoxoAabl K CO34aHUI0 MNPUKNaZHOro
nporpammHoro obecnevenuns CYTI. SCADA cuctembl n peaemblie UMW OCHOB-
Hble 3aaun. ATanbl pasBUTUSA YEINTOBEKO-MALLMHHOIO UHTepdenca. dTanbl paspa-
ootkn ACYTIT Ha ocHoBe SCADA.

CocraB 1 3agadn NpoOeKTMPOBaHWNS NporpamMmMHo-annapaTHbIX CpeacTB aBTo-
MaTusauum 1 ynpasneHus

YpoBHU CYTI1. OcHOBHbIE (DYHKLMM YPOBHEN YNpaBreHnsi, UX Ha3Ha4YeHue U
3agaun.

KoHuenuusi cuctem OMCNETYEPCKOro KOHTPOmns W ynpaernenus. [MpuHumnbl
pabotbl. Apxutektypa SCADATRACEMODE. WHcTpymeHTanbHasa cuctema u mc-
nonHuTeneHble Mogynum OCHOBHbIE MOHATUA M onpedeneHuns. TeHOeHUMn pasBu-
TS,

CocTaB 1 CTpYKTypa TEXHUYECKOrO 3aaHunsl Ha NPOEKTMPOBaHME NporpamMm-




HOrO 1 anropUTMNYECKOro 0becnevyeHnss CUCTeM yrnpaBrieHuns.

MexgyHapoaHbIi cTaHAapT NPOrpaMMUpoOBaHMA anropuTMoB. A3bIku
nporpammupoBaHua TexHo ST, IL, SFC, LD. Asbik FBD. O6wwme nonoxeHus.
BxogHble 1 BbIXogHblE NepeMeHHble PyHKLMOHanbHbIX 6rokoB. Nopsaok nepecye-
Ta 6noKoB.

PaspaboTka anroputMnyeckoro 1 nporpammMHoro obecneyeHms nporpaMmm-
HbiMu cpeacTBamm SCADA 1 ncrnonb3oBaHue UX Npu ynpaerneHun n o6paboTku
WHopMaLMm B KOHTpornnepax

YnpaeneHue Harpy3kon (anektpoceTu). OnucaHve BXO4OB BbIXOO0B
dyHKLMOHanbHoro 6noka. MNMpumep noctpoeHus FBD nporpammbl ynpaBneHus
OCBeLleHVeM Tennuubl.

Ynpaenenuve geuratenem. OnucaHve BXodoB BbIXOOO0B U paboTbl hyHKLMO-
HanbHoro 6roka. Mpumep ncnonb3oBaHus. Mpad Nnepexoga Mo COCTOSHUSAM.

YnpaeneHue rpynnon yctponcts tuna. OnmucaHme pabotel 6noka. Tunosas
cxema nogknodeHnsa m paboTbl ¢ 6nokammn ynpaBneHus Asuratensamu.

YnpasneHue knanaHoMm. Kogmposka pexunmon paboTbl. CTaTyCbl COCTOSHUS.
TunoBas cxema nogknoveHns 6roka ynpasneHus k NI perynatopy.

YnpasneHue 3agBukkon. HasHauyeHne pyHKUMOHanNbHbLIX BXOAOB U BbIXOAOB.
Bant ctatyca coctosHus. TunoBas cxema NoakntoyeHus 6noka ynpasneHus 3a-
OBWXKON (C ONONHUTENBHBLIM CUrHANoOM ¢ MydTbl, C CUTHaNoOM OCTaHOBa).

3eeHo PID n PDD perynupoBaHusi. Tunosasi cxeMa KOHTypa perynmpoBaHus.
HeueTkuin perynstop. brnok ngeHtndukaummn odbvekta. bnoku onpeaeneHuns Ha-
CTPOEK perynsitopa no napameTtpam obbekTa. Hactporika perynsatopa no Bo3my-
LLEHUIO.

4.3. MNopsigok NpoBeAeHNs rocygapCTBEHHONO ak3aMeHa.

4.3.1. Onsa cBepeHns oby4arowmxca 3abnaroBpemMeHHO (He nosgHee 4em 3a
WeCTb MecsueB A0 3K3amMeHa) OoBOAMTCA cnefyowaa mHdopmaums, Kacarowascs
nporpaMmmbl 1 npoueaypbl nposegeHus IM9:

- TpeboBaHus OIrOC BO no HanpaBneHuo NOAroToBKM BbiNyCkHMKOB 27.04.04 —
YnpaBrieHve B TEXHUYECKUX CUCTEMaAX;

- nepeyveHb BMAOB 1 0600 EeHHbIX 3a4a4 NpogecCnoHanbHON 4esATeNbHOCTU
BbIMYCKHUKA MO KOHKPETHOMY Npocuntio;

- NepeyveHb NPoeCcCcMoHanNbHOMO AUCUUNIIVH U KOMNETEHLMI, MO KOTOPbLIM Npo-
BOOUTCS NPOBEpPKa;

- NepeYveHb CNpaBOYHMKOB, KOTOPbIMU MOXHO MOSfb30BaTbLCS Ha 3K3aMeHe.

4.3.2. [ocyaapCTBEHHbIN 3K3aMeH NpoBOAUTCS NO MeCTy HaxoxaeHua BIYUT.
[MpoBeaeHne rocyqapCTBEHHOMO aK3aMeHa OOMMKHO NpeALecTBoBaTh NPOBEAEHMIO 3a-
LLNTbI BbIMYCKHOW KBaNUUKaLuMOHHOM paboTbl.

4.3.3. Ana obecneyveHna pabotbl M'OK npu npoBegeHnn rocyaapcTBEHHOIO aK3a-
MEHa 3aBeayLLmi BbinyckatoLwen kadenpon, COBMECTHO ¢ cekpeTapeM [MIK, rotosut
cnefyowmne JOKYMEHTbI:

- Konusa npukasa o6 yTBepXxaeHun npeaceparens;

- Konna npukasa 06 yteepxgeHumn coctasa [OK;

- Konusa npukasa o6 yTBepXXAeHUM pacnmcaHnst NpoBeAEHNSA roCy4apCTBEHHOMO K-
3aMeHa;

- NporpaMmma rocygapCTBeHHON UTOroBOW aTTecTauuun no HanpasieHWo NoaroToB-
Kun;

- ooH oueHOoYHbIX cpeacTB ans MNMA,;

- KOMMAEKT 3K3aMeHaLUMNOHHbIX OMNETOB UMM KOHTPOSbHbLIX aTTECTALMOHHbIX 3a4a-
HUW UN TECTOBbLIX 3aaHNN, YTBEPXOEHHbIX B YCTAHOBIEHHOM NOpsAKe Mo Bonpocam
n3 n. 4.1. doHga oueHoYHbIX cpeactse ans MNMA;

- popma npoTtokona 3aceganus N'OK no npuemy rocyaapCTBEHHOIO 3K3aMeHa;




- CMUCKM 0ByYatloLmMXCcs C UToraMmm OCBOEHUS BbIMyCKHMKaMM obpasoBaTefibHOM
nporpamMmmsbl (cpegHu 6ann, nHpopmMaunsa 0 BO3MOXHOCTU NOMy4YeHNsa gunioma c oT-
nnymem), B KONM4eCcTBe IK3EMMNNAPOB No vncny vneHos MOK;

- 3a4eTHbIE KHMXKM 0byyaroLmxcs;

- 9K3aMeHaLMOoHHasi BeAOMOCTb;

- yncTble NucTbl Bymarn gopmarta A4 ¢ neyatbio akynbTeTa (ansa obyyarowmxcs
npu NOAroToBKE OTBETA Ha 9K3aMeHe.

4.3.4. "ToroBbl MeXONCUMNIIMHAPHbBIW rOCY4apCTBEHHbIN 3K3aMeH NPoBOAMTCS
no egMHOMY KOMMSEKTY 3K3aMeHaUNOHHbIX OMNETOB NN KOHTPOSbHbLIX aTTeCTaLMOH-
HbIX 3aaHNN B NMCbMEHHOW bopme.

4.3.5. Ha noaroToBKy K 9k3aMeHy OTBOAUTCS OfHa Headens, B Te4eHne KOTOpon
Kachegpa npoBoaMT HEOOXOANMbIE KOHCYNbTauMK. Ha koHCynbTaumsax oby4varowmmcs
PasbACHSAT NPUHUMMBI U NOPSAOK NPOBEAEHUS 9K3aMeHa, KpUTepumn oLeHKM OTBETOB
Ha BOMPOChHI, a TaKkKe AaloT OTBETbI NO CYLLECTBY Ha BCE BOMPOCHI, BO3HUKLUME MNP
noaroToBKe.

4.3.6. OQk3aMeH NpoBOAUTCSA NPW YCrOBMM NPUCYTCTBUS Ha 9K3aMeHE He MeHee
ABYX TPeTeN cocTaBa rocygapCTBEHHON 3K3aMeHaLNOHHOW KOMUCCUN, YTBEPXKOEHHOMO
npuKasom pekTopa.

4.3.7. Ha nUCbMEHHbIN 3K3aMeH BbIMYCKHUKN OTBOAUTCS YeTbipe akageMmyecKkmnx
yaca nocne nonydyeHna wum oOwuneta. NUcbMeHHy0 paboTy BbIMYCKHUK akKKypaTHO
odhopMnsieT U NOLNUCLIBAET.

MpoBepstoT NMCbMEHHbIE paboTbl YneHbl MK No OKOHYaHMKM rocyaapCTBEHHOIO
3K3ameHa.

UneHbl koMuccumn genarT no paboTe KpUTUYECKNE NOMETKM U CTaBAT OLIEHKY 3a
OTBeT.

PesynbTaTtbl rocygapCTBEHHOIO 9K3aMeHa, NPOBOAMMOro B MMCbMEHHOW hopMme,
00BABNAKTCA Ha creayLwWmin 4eHb ero NPoBeaEeHWS.

4.3.8. O6cyxaeHne n okoH4YaTenbHoe oueHnBaHme oteeToB ["OK npoBoanT Ha
3aKpbITOM 3acefaHnn NPOCTbiM H6OSTbLLUMHCTBOM FOfTIOCOB YIIEHOB KOMUCCUN, onpeaenas
NTOrOBYHO OLIEHKY B COOTBETCTBUM C KpuTepusamMmn. Kputepmm oLeHkn rocyaapCTBEHHOIO
3K3aMeHa HaxoaaTcs B hoHae oueHo4HbIX cpeacTt ans NMA no HanpaBneHuto
noarotoBkn 27.04.04 «YnpaBneHne B TEXHUYECKNX CUCTEMAX.

4.3.9 lNpun paBHOM 4uncre rofnocoB nNpeaceaatens obnagaeT NpaBoM peLlaroLLEero
ronoca.

4.3.10. Bo BpeMs NnpoBeAeHnsi 3k3aMeHa M Ha 3aKpbiTOM 3aceaHumn aKk3aMeHaun-
OHHOM KOMUCCUWN CEKpeTapb BeAET NPOTOKOI, KOTOPbIA NOANUCHIBAKOT NpeaceaaTtens m
cekpeTapb ['OK.

B cooTBeTCTBMM C NPOTOKONOM KaXKabli OTBET Ha BONPOC OueHuBaeTcs no 6annb-
HOWM cucTeme.

PesynbTaTtbl rocyaapCTBEHHOIO 9K3aMeHa, B COOTBETCTBUM C NPOTOKONaMu pa-
ooT1bl M'OK, ohopmnsatoTcsa B BMAE aK3aMeHaLMOHHOW BEAOMOCTU U NepeaaroTcs B Ae-
KaHar.

4.3.11. lNepecpaya rocyaapCTBEHHOMO 3K3aMeHa C LieSibio NOBbILLEHUS MOMNOXM-
TENbHOW OLEHKN HE JomnyCcKaeTcs.

4.3.12. BbINyCKHUMK, HE NpoLleLLmnii roCyAapCTBEHHbIN 3K3aMeH NO YBaXXUTESbHON
npuyunHe, gonyckaetcs K 3awmnTte BKP.

4.3.13. Obyvarowmecs, He coaBLIne rocygapCTBEHHbIN 3K3aMeH, U He SIBUBLUN-
ecs Ha 3Kk3aMeH 6e3 yBaXXUTENbHOW NPUYMHBI, OTYMCIIAKTCA N3 YHUBEpPCUTETA C Bblaa-
4yen crnpaskn 06 06y4YeHUN Kak He BbIMOMNHMBLLME 06A3aHHOCTEN N0 40BPOCOBECTHOMY
0OCBOEHMI0 06pasoBaTenbHOM NporpamMmmbl U BbINOMHEHNSA y4ebHOro nnaHa.

4.3.14. o pe3ynbTaTamMm rocygapCTBeHHOro ak3ameHa obyyatroummnca umeeT npa-
BO Ha anennsuumio.



5. TpeboBaHuA K BbINyCKHOM KBanudnkaumoHHon pabore
5.1. Buabl BbINYCKHbIX KBANMGUKaALMOHHbBIX paboT: Marmctepckasa guccepraums
5.1.1. Lenn n 3agayu BbINyCKHOW KBannukaumoHHON paboThbl

BbinonHeHne BbINYCKHOM KBanudukauMoHHOM paboTbl ABNSETCS 3aKNioYUTENb-
HbIM 3TanomM oby4YeHuns BbIMYCKHMKA U UMEET CBOEN LIENbIO:

- cucTeMaTmsaumio, 3akpensieHne N paclumpeHmne TeopeTUYECKMX U NPaKTUYECKMX
3HaHWI NO HanpaBrieHMIO NOArOTOBKW/ cneynanbHOCTN U POPMUPOBaHUE HABbLIKOB NPU-
MEHEHUA 3TUX 3HAHUW MPU PELUEHUN KOHKPETHbIX Hay4YHbIX, Hay4YHO-TEXHUYECKMUX,
9KOHOMMYECKMX, COLManbHO-KYNbTYPHbIX N MPON3BOACTBEHHLIX 3aay;

- pa3BUTUE HaBbIKOB BeAEHWSI CaMOCTOATENbHOM paboTbl M OBNageHne MetToam-
KON TeOpeTUYECKNX, IKCMEPUMEHTASTbHbLIX U Hay4YHO-NPaKTUYECKUX UCCreaoBaHUn, uc-
nonb3yemblX A5 BbINOHEHWS BbIMYCKHOM paboThl;

- NpnobpeTeHne onbiTa cucTeMaTnsaumm NonyyeHHbIX pesynbTaToB uccnegoBa-
HUK, (POPMUPOBAHME WHCTPYMEHTAmNbHbIX M MPOgecCuoHarnbHbIX KOMMETEHUMN, Kak
pe3ynbTaToB BbINOSIHEHHOM paboThl U NpUobpeTeHne onbiTa Ux Ny6SIMYHON 3aLMUThbI.

BbinyckHas paboTa siBnseTcs BaXHeWWwWnmM nTorom obydeHnss Marmctpa Ha cooT-
BETCTBYHOLLEM YpOBHE 06pa3oBaHud, B CBA3UN C 3TUM coepaHune BbiMyCKHON paboThbl
N ypoBEHb €€ 3alnTbl SOMKHbI YYUTbIBATbCA Kak OAWH M3 OCHOBHbIX KpUTEPUEB NpwU
OLeHKe KayecTBa peanunsaunm npodeccnoHanbHo-obpasoBaTeribHbIX NPOorpaMm.

Tematnka BKP pomkHa ObiTb akTyanbHOW, COOTBETCTBOBAaTb COBPEMEHHOMY
COCTOSIHUIO M NepPCneKTUBaM pPa3BUTUS HAYKWU, TEXHUKU U OpraHM3aumm npon3BoacTBea.

5.1.2. OpraHusauus BbINOSMHEHWS BbIMYCKHOW KBanudukaumoHHon paboTtel (BKP)

BKP BbinyckHuka npegcraBndetr cobon KBanuuKauuoHHyo paboTy n umeet
CBOEN OCHOBHOM LENbi0 BbIACHEHWE MNOArOTOBNEHHOCTWU BbIMYCKHUKA AN CaMOCTOS-
TenbHOM paboTbl B MPOEKTHO-KOHCTPYKTOPCKOW,  Hay4yHO-UCCreaoBaTeNbCKOWN,
NPOEKTHO-TEXHOMNOMMYECKON, OpraHn3auMoOHHO-YNPaBneHYeCckon, HaydYHo-negarornye-
CKOM N pyrnx cdepax OesaTenlbHOCTU B COOTBETCTBUU C MOMyYeHHOW-(bIM) Hanpasne-
Huem nogrotoBkn 15.04.04 - ABTOMaTU3aUUA TEXHONOMMYECKUX MPOLIECCOB M MPOMU3-
BOACTB ¥ BMAAMU NpodheCCnoHarbHON OeATEeNbHOCTMW.

BKP BbinyCkHMKa BbINOMHAETCA Ha 6a3e TEOPETUYECKMX 3HAHUN U NPAKTUYECKNX
HaBbIKOB, MOMYYEHHbIX 0By4YaloLWMMCHa B Te4eHMe BCero cpoka obyyeHus (Osa roga).
BbinyckHass kBanudukaumoHHass paboTa BbIMYCKHMKA BbINOMHAETCA MO TemaTuke,
cornacoBaHHOM C pyKoBoAUTENEM M NpeacTaBfeHHOW BbiMycKalowen kadenpon Ha
yTBepxaeHne npukasom no By3y. BKP mMoxeT HoOcCUTb Takke Hay4dyHO-Uccneno-
BaTENbCKUN XapakTep M BbINOMHATLCS Ha 6ase aHanuisa nutepaTypHbIX UCTOYHUKOB U
Hay4HbIX pa3paboTok.

BKP BbinonHseTcst B TedeHne YeTblpEX Hederb Nnocne 3aBeplueHusl akagemuye-
CKOM nporpamMmbl 06y4YeHus.

BKP pomkHa npeacTtaBnsaTb cOb60M camMoCTOATENbHOE UccreaoBaHne, CBsA3aHHOe
C pa3paboTkon TEOpPEeTUYECKMX, NPUKNaOHbIX (HAy4YHO-NMPOM3BOACTBEHHbIX) 3adad
cneumanbHocT (Npodunga HanpaBneHus NOAroTOBKM), UM pas3paboTKy KOHKPETHbIX
TBOpYECKMX Npobnem, onpeaensembix crneumdukon AaHHoro obpasoBaTenbHO-Npo-
dreccroHanbHOro HanpaefeHnsa NoAroToBKN (CneumansHOCTH).

TemaTtuka BbINYCKHbIX paboT paspabaTbiBaeTcs Bbinyckawowen kadegpon wu
yTBEPXKOalTCs 3aBefyoLWmnm kadegpon.



BbinyckHukam npegoctasngeTcs npaso Bblbopa Tembl BKP. BbinyCckHUK MoxeT
npeonoxute ana BKP ceBoto TeMy ¢ o6ocHOoBaHMEM LEenecoobpasHOCTU €€ BbIMNONHe-
HUA. o NMCbMeHHOMY 3as8BneHnto obyyatoierocs (HeCKOMNbKMX 00y4atoLWMXCH, BbINOS-
Haowmnx BKP coBmecTHO), Ha uma npeacenatena YMK (3aBeaytowiero Bbinyckarowemn
Kacpegpsl), peweHnem 3acenaHuns YMK npegnoxeHHas tema BKP yTBepxgaetcs nnu
HeT.

Mo npeacTasneHuto Bbinyckatowen kadenpbl npukasom pekropa BIYUT mns yuc-
na npodeccopoB M OOLEHTOB Ha3HA4yaeTCcA pykoBoauTenb paboTbl M yTBEpXAAeTCs
Tema BKP oby4atowlerocs. PykoBoguTtensMmm MoryT ObiTb Takke Hay4YHble COTPYLAHUKM U
BbICOKOKBanMuumMpoBaHHbIE crieunanncTbl NPeanpuaTum n ydpexneHnn.

Pykosogutens BKP ocylwiectsnseT crneaytollee:

- B COOTBETCTBMM C HanpasneHmem BKP BbigaeT BbINyCKHUKY 3agaHue no coopy
mMartepuana,

- Ha nepBon Hegene BbinonHeHUss BKP BblgaeT BbINYCKHUKY 3agaHue, yTBep-
XOEHHOEe 3aBefylowMM Kadpeapou, C yKkasaHMeM cpoka npeactasneHus rotoson BKP
Ha NPOCMOTP PYKOBOAUTENIO;

- PEKOMEHAYET BbIMYCKHUKY HEOOXOO4MMYK0 OCHOBHYK NUTEpaTypy U Apyrve uc-
TOYHMKM MO TEME;

- NPOBOAMT CUCTEMATMUYECKUI KOHTPONb paboTbl BbinyckHka Hag BKP n gaet
€My KOHCYynbTauun.

B cny4yae HeobxogumocTn kadbegpe npeaocTaBnaeTCa MNpaBo npurnawartb
KOHCYNbTaHTOB NO OTAENbHbIM pasgenam paboTbl M3 YMicna npenogaBaTenen n Hayud-
HbIX COTPYAHWKOB ApYrux kadpeap By3a, ApyrMx BbiCUMX y4eOHbIX 3aBedeHun, a Takke
CMeumanmnucToB U Hay4YHbIX COTPYAHMUKOB OPYTUX YYPEXOEHUA N OpraHn3aumi.

Ona pabotbl Hag BKP BbinyckHWKY npegoctaBnsietca paboyee mMecTto, Heo6Xxo-
anmoe obopyaoBaHME N TEXHUYECKME CpeacTBa Ha Kadeape, UM B Hay4HbIX, Ha-
YYHO-MNPOM3BOACTBEHHBIX N OPYrMX OpraHu3aumnsx, ¢ KOTOpbIMU ObINO CBA3AHO BbINOM-
HeHne BKP oby4vatowmmces.

3aBepLueHHast BbinyckHas paboTta npeacraBnsieTcs obydarowmmesa Ha kadeapy
3a Heern A0 Ha3HA4YEeHHOro CpoKa 3aLUmThI.

Mocne npocmoTpa n opobperHnss BKP ¢ yyeTom pe3ynbTaToB MPOBEPKM Ha
00beM 3aMMCTBOBAHWIN, PYKOBOAWUTESNb, Npu HeobxoammocTn oThaeT obyvarowemycs
paboTy 4Nsi BHECEHUSI HEOBXOOANMbBIX M3MEHEHMIA U JoMNONHEeHUA. 3ateMm paboTa pacne-
YaTbIBAETCHA M KOMMIEKTYETCA B OKOHYATENbHOM BapuaHTe.

[Mocne npoBepkM OKOHYaTENBHOIO BapmaHTa paboTbl, pykoBOAMTENb NOANUCHIBAET
ee N opopMIeT NUCbMEHHbIN OT3bIB.

PykoBoantenb npeacrtaBnsetr paboTy M OT3bIB 3aBefywowemy Kadeapon,
KOTOpbIN pellaeT BOMPOC O Aonycke oby4vatowerocs K 3awmte (nognucbiBaet
TUTYNbHBLIN NUCT BKP).

Ecnu 3aBeaytownn kadpenpon He cyMTaeT BO3MOXHbIM AOMNYCTUTb BbIMYCKHUKA K
3awuTe BbINYCKHOW paboTbl, 3TOT BOMPOC paccMaTpuBaeTcsa Ha 3acedaHunn kadeapbl
y4yacTMeM pyKkoBoaUTENS.

Mo okoHyaHum paboTbl Hag BKP obyvatowmiics npoxoaut npouenypy npeasapu-
TenbHOW 3aLWmnTbl (N0 NPOoCcbOe BbIMYCKHMKA UMK NO PELLEHNIO 3acefaHunsa kadenpb!).

BKP no nporpammam maructpatypbl M nporpaMmmamM crneuuanureta nognexar
00s13aTENbHOMY PELEH3NPOBAHMIO.

Cekpetapb 'OK obecneuvBaeT o3HakomneHve oby4valowerocsas C OT3bIBOM U
peueH3anen (peLeH3nsamMmn) He No3gHee YeM 3a 5 KaneHgapHblx gHen Ao 3awmnTel BKP.

3awmta BKP gns nonyyeHus cteneHn MarucTp OCyLLeCTBNAEeTCA Ha 3acedaHunn
'OK. Coctas 'OK yTBEpPXXAAETCA NPUKA30M PEKTOPOM BY3a.



[na aHanu3a paboTbl KOMUCCUA Ha3HavaeT peleH3eHTa. B kadecTBe peueH3eH-
Ta He MOXeT BbICTyNaTb COTPYAHUK Kadheapsbl, hakynbTeTa, YHUBEpCUTETA, CTOPOHHEN
opraHu3aumm, Ha KOTOPOW BbINOSHAMACH BbINYCKHAsA KBanngukaumnoHHasa paboTa.

Mo uToram paccMOTPEeHUsA BbIMYCKHOM paboTbl peLeH3eHT npeacTaBnseTr B
KOMUCCUIO MUCbMEHHBIN OT3bIB (PELEH3NIO).

BKP npeactaBnsetca B [OK He no3gHee 4Yem 3a 2 kaneHgapHbIX OHS OO HasHa-
YEHHOro CpoKa 3aLuThl.

3awumTa BbiNyCckHOM paboThbl ocyLecTBNAeTCs B (hopMe aBTOPCKOro Aokrnaga.

PeweHne o6 ntorax sawmTbl U oueHKa paboTbl NPUHUMAKOTCA NPOCTbIM BOoMb-
LUMHCTBOM MpK OTKPbITOM rofiocoBaHum YneHoB M'OK Ha 3akpbITOM 3acegaHunn.

5.2. Cpoku BbInonHeHus n 3awmTbl BKP
BKP B cootBeTCTBUM C Yy4eOHBIM NSIaHOM BbIMOSHAETCS HA BTOPOM roay obyde-
HUSA B Te4yeHune 4 Hegenb.

5.3. CTpyKTypa BbINyCKHON KBanuuKaunoHHOW paboThbl

B coctaB BKP Bxogat rpadumyeckaa 4yacTb U pacyHeTHO-NOACHUTESbHAsS 3anmncka.
BKP npeactaBnsieT cobon COBOKYMHOCTb 3fIEMEHTOB Hay4YHO-UCCNenoBaTeNbCKOW pa-
BOTbl, TEXHUYECKOro MPEearioXXeHUsi, 3CKU3HOrO N TEXHUYECKUX MPOEKTOB M BKIIOYaeT
aTanbl BbINOSIHEHUS PabOoT pasnnyHbIX CTagun paspaboTku.

O6bem BKP: rpadwudeckas 4yactb He MeHee 12 nuctoB cpopmata Af,
pacyeTHO-NosicCHUTeNbHas 3anucka — 100 cTpaHuL MaLMHOMMCHOIO TeKCTa Ha nuctax
dopmaTta A4.

CTpyKTypa BbIMYCKHbIX KBaNMUUMpOBaHHbLIX paboT COCTOUT U3 credyrowmnx pasae-
NOB:

TUTynbHLIN NUCT

CopepxaHue

BeeneHnue

1. llutepatypHbiri 0630p, aHANM3 TEXHNUYECKUX U MPOEKTHbLIX NCCNegoBaHWn
2. MeToaonorusi Hay4Horo nccnegoBaHus.

3. CTpyKTypa 1 cogep>xaHne Hay4HOro UccriejoBaHus.
4. Pe3ynbTaTbl HAY4YHOro UCCNeLoBaHus.

5. OueHka 93KOHOMUYECKMX MOoKa3aTenen npoekTa.
3akntodeHue.

CnncoK Mcnonb30BaHHbIX UCTOYHUKOB.

MpunoxeHnsa (MNCTUHIM NPUKNAAHbIX NPOrpaMm).

"padunyecknin matepman:

1. lMocTaHoBKa uenu n 3agad maructepckomn gucceptauum (1 nmcT)

2. AHanus aktyanbHOCTM BbIOpaHHOM TeMbl uccrnegoBaHus (1 nnucT).

3. Hay4yHass HOBM3HaA W npakTuyeckask 3HAYMMOCTb MOMyYEeHHbIX pewieHun (1

nncrT).

AHanNn3 MMeLKNXCa TEXHUYECKNX U NPOEKTHLIX pelueHun (1 nnc).

MaTtemaTnyeckass mogenb npouecca UNn CUCTEMbl yNpaBreHus, anropuTtm

yrnpasneHus (2 -3nucta).

6. PesynbTarbl Hay4yHOro mccrniegoBaHus (B TabnuyHom u rpaduyeckoMm BUAE)
(2-3 nucra).

7. TexHunyeckasn peanu3aums MOSYyYEHHbIX pPeLeHnn WM CTPYKTypa 9KC-
nepuMeHTanbHOM yCTaHOBKM, (DYHKUMOHaNbHas CTpykTypa (2 nucta)

8. TexHuKko-akoHOMUu4Yeckue pacyeTbl (1 nncT)

o &



9. BbiBOAbl M pekomeHgaumm (1 nucr)

TumyrnbHbIt iucm

ColepxkaHue oTpaxxaeT OKOH4YaTeNbHbIM BapuaHT nnaHa BKP n BkntovaeT passep-
HYTbI NepeyveHb pasaenos, NogpasaenoB M NOAMYHKTOB, BKoYeHHbIX B BKP ¢ ykasa-
HMEM MX HOMEPOB CTPaHWLL MO TEKCTY, a TakkKe BBEOEHWS, 3aKIHYEHUS, CnMcka nutepaTy-
pbl U MPUNOXEHWIA.

BeedeHue conepxut B cebe cnenyowime MOMEHTbI:

— nccrnegoBaHue Npobnembl, He NoNy4YMBLLEN JOCTAaTOYHOIO OCBELLEHMS B NUTepa-
Type (HoBasi NOCTaHOBKA M3BECTHOM Npobnemsbl) n obnagatoLlen 6eccnopHon akTyarnbHO-
CTbIO;

— coepXaHue 3rieMeHTOB Hay4YHOro uccrnefoBaHus;

— YeTKOCTb NOCTPOEHUS N Normdeckas nocneaoBaTenbHOCTb U3NOXEHNST MaTepuna-
na;

— Hanunune ybeanTenbHOM aprymeHTauuun, NOAKPENNEHHOW MNCTpaTUBHO-aHa-
NNTUYECKUM MaTepuarnom (Tabnuuamm n pucyHkamm);

— NpUcyTCTBNE 0BOCHOBaAHHbBIX PEKOMEHAALMN N AoKa3aTesbHbIX BbIBOAOB;

— 0OBEKT M NpegMeT nccrnenoBaHnsa (0GBHEKT - opraHM3aums, NPeaMeT COAEPKNUTCA
B TEMe);

— dpopmynmposaHue uenu BKP, koTopasa gomkHa ObiTb SICHOM, NakoHU4HoW (He 60-
nee 1-2 npegnoxeHui) n BKNtoYaTb B cebs knodeBble crioBa (Bce) Tembl BKP (T.K. uenb
KoppecnoHampyeTca ¢ Temon BKP);

— chopmynMpoBaHue 3agayv, KoTopble packpbiBatoT Lenb BKP, KOHKpeTusnpytoT ee
1 CBA3aHbl C Ha3BaHWAMM pasaenos paboTsl (popmupyeTca He Gonee 3-4 3agav);

Llenb n 3agaun BKP gomkHbl packpbliBaTb OCHOBHbIE MYTW peLleHust npobnems,
3asBNEHHON B Teme paboThbl.

BBepneHune He JOMKHO coaepkaTb Tabnuu, 1 pPUCYHKOB.

JlumepamypHbIli 0630p, aHaIU3 MeXHUYECKUX U MPOEKMHbIX uccrnedosaHul:

- aHann3 COBPEMEHHbIX JOCTMXXEHUI MO TEME UCCNEeAOBaHUN, aHanM3 TexHuye-
CKUX W MPOEKTHbIX peLleHn, NaTEeHTHbIA MOUCK, OCHOBaHWE Lenu 1 3agady marucrep-
CKOW auccepTauun.

OcHoeHasi yacmb BKP Bknto4aeT crnegyrowme nyHKTb:

Memodornozausi Hay4HO20 uccredosaHus:
- aKTyanbHOCTb U NpakTMyeckasa 3Ha4YNMOCTb Hay4HOW paboThbl;
- MeToAbl 1 cnocobbl uccnegoBaHnst Npobnemsbl
Cmpykmypa u codepxxaHue Hay4Ho20 Uccrie008aHUS:
- NOCTPOEHNEe MaTtemaTnyeckas Moaenu nccrneayemMoro npowecca unm cu-
CTEeMbl yNpaBneHus;
- MeTOoq W anropuTM peLleHnss Moaenu;
- NpoBepKa aAeKBaTHOCTU NOSTYYEHHOW MOLENM;
- ccrneaoBaHMs Ha OCHOBE MOCTPOEHHOW MaTeMaTU4eckon Moaenu
Pe3ynbmamsi Hay4HbIx uccriedosaHul:
- pesynbTaTbl MO4EeNMPoBaHUA (B TabnuyHom 1 rpacmyeckom suge);
- MPaKTU4eCKoe NCMNONb30BaHNe pe3yibTaTtoB MOAENNPOBaHMUS

OueHKka 3KOHOMUYECKUX rokasamersel rnpoekma CRy>XuT ANns OUEHKU 3aTpaT Ha
peanusauunio TEXHUYECKNX PeLUEeHNA, JONONHUTENbHbBIX TEKYLLUNX U3LEPXKEK U AKOHOMUN
TPYAOBLIX, MaTepuanbHbiX W (UHAHCOBLIX pecypcoB. OnpegenseTca rogoBow
9KOHOMMYECKNN IPAEKT, CPOK OKYNaemMoCTU 3aTpaT Ha peanusaumio TEXHUYECKUX WH-
HOBaLUN.

3akrnoueHue [OMKHO coaepkaTb aBTOPCKYH0 OLEHKY oby4darommes paboTbl C TOY-
KV 3peHuns:

* JOCTWXKEeHMS Leny paboTbl 1 peLleHns NOCTaBMNEHHbIX B HEWN 3a4aY;



* 0606LLEHHOE M3MOXEHME PacCMOTPEHHbIX B paboTe npobnem (BO3MOXHO MO
pasgenam);

* MIH(pOpMaUMIO O NPaKTUYECKON 3HAYMMOCTN paboThl;

* 0600LEHHbIE AaHHbIE O pe3ynbTaTax pacvyeToB 3KOHOMUYECKON 3PPEKTUBHOCTHU
npegnaraemblx MEPONPUSATUR;

* HanpasneHnsa garnbHeunwero npPoAOSMKEHUS UCCNefOBaHUW OAHHOW TeMbl U ee
Ba)XKHOCTb ANsi NPeanpuaTus.

Crucok ucrnornb308aHHbIX UCMOYHUKO8 BKINOYaeT B cebsa BCe MCTOYHUKU, UCMOSb-
30BaHHble B paboTe, Ha KOTOpble Aenanucb CCbIfkKM MO Xo4y uccnegoBaHus (Hopma-
TUBHO-NMPAaBOBbIE aKTbl, CheuuanbHas HayvyHasa u ydyebHas nuTepartypa, nepuvoauka,
NMHOPMaLMOHHBIE pecypcbl 1 Ap.).

Cnmcok Mcnonb3oBaHHbIX MCTOYHUMKOB OpraHmM3yeTcs U oopmMnseTca B COOTBET-
CTBUM C euHbIMK TpeboBaHnsMKN BUbnuorpacmnyeckoro onucaHms NpousBeaeHnn neva-
™.

[punoxeHusi (eCnM OHW eCTb) MOMeLLATCs B KOHUEe paboTbl nocre cnucka nu-
TepaTtypbl B TOW NOCNe40BaTENbHOCTU, B KOTOPOW OHM YNIOMWHAKOTCS B TEKCTE.

Ha ycMmoTpeHue BbinyCcKkHMKa B MPUIOXeHEe MOXET BbITb BblIHECEH NtoBON MaTepu-
an:

- Tabnuubl;

- PUCYHKY;

- NepBUYHbIE AOKYMEHTbI NpeanpuaTus (popMbl OTYETHOCTH, YCTaB, LOSMKHOCTHbIE
0653aHHOCTM COTPYOHWUKOB U Op.).

O6s3aTensbHbIM TpeboBaHMeM Npy OPMUPOBAHUN MPUMNOXKEHUI SABNAETCS:

- Hanu4ve ux B cogepxaHnm paboThbl;

- CCbISIKM (NO TEKCTY) Ha BCE NPUMOXeEHWs, umetomecs B paborTe;

- aHanu3 BCeX NPUIIOXKeHW B TEKCTe paboTbl N0 Mepe NX YNOMUHAHUA UK CCbINOK
Ha HUX.

Mo okoH4aHuM paboTbl Hag BKP cTygeHT npoxoauT npoueaypy npeaBapuTeribHoOm
3awuTbl. ocne ee NPOXOXAEHUs U MPOBEPKN PyKOBOAMUTENEM AuccepTaunn, CTYAEHT
BHOCUT HeOBXoauMble M3MEHEHMS 1 OOMOMHEHNS, nocne Yero paboTta pacnevaTbiBaeTcs
N KOMMMEKTYEeTCA B OKOHYaTenbHOM BapuaHTe. [lanee paboTta nepenaetcsa pykoBoauTte-
M0 Ha NOAMNUCS.

5.4. PexomeHgauumn no NnpoBeAEHNIO 3aLLUTbI BbiMYyCKHOM paboTbl

5.4.1. locypnapcTBeHHas ak3ameHauuoHHasa komucensa (M9K) opraHmsyeTcs, Kak
npaBuno, eanHas ans Bcex opm obyyeHuss No HanpaBfieHUO NOArOTOBKM (cneuunanb-
HOCTW).

5.4.2. B kpyr geatenbHocTn [['OK BxoaunT:

- NpoOBepKa Hay4YHO-TEOPETUYECKON U MPaKTUYECKOM NOLATOTOBKN BbIMYCKHUKOB;

- pelLeHue Bonpoca O NPUCBOEHUN UM COOTBETCTBYHOLLEN KBanuukaumm un o
Bblaade aunsoma;

- peweHue o pekoMeHaauuu B acnupaHTypy (maructpaTypy) Haumbonee
NoAroTOBMEHHbIX K HAY4YHO-UCCReaoBaTenbCKon 1 negarornyeckon paboTe BbiNyCKHU-
KOB;

- pa3paboTka NpeasioKeH, HanpaBneHHbIX Ha JanbHenee yryJlleHne Kaye-
CTBa NOArOTOBKM OOYy4aloLNXCS B BY3e.

54.3. 'OK opraHusyeTca B cocTaBe npefcenartens u YreHoB KOMUCCUN eXeroa-
HO N AeNCTBYyeT B TedeHue KanengapHoro roga.

544. lpeacematens rocygapCcTBEHHOW aTTeCTauMOHHOM KOMWUCCUW, OpraHu-
3yeMou Mo Kakaown OCHOBHOM obpasoBaTenbHOW NporpaMmme, YTBEPXOAeTCs NMpUKasom
MuHuctepctBoM no obpasoBaHuio M Haykm PO no npeacrtaBneHUo y4yeHoro coBseTa
BIr'YWUT n3 yncna QOKTOpOB Hayk, NpodeccopoB COOTBETCTBYOLWErO Npoduns, a npu ux



OTCYTCTBUM - KAHONOATOB HayK N KPYMHbIX CNeunanmucToB NpeanpusaTuii, opraHmsaumnmn um
yupexaeHun, SBNALWMXCA noTpebuTensMmn KagpoB AaHHOro npoduna He pa-
foTaloLme B yHUBeEpcuTeTE.

5.4.5. B coctaB 'K Ha npaBax ee 4neHOB MOryT BXOAWTb: Nvua, U3 KOTOPbIX HEe
MeHee 2 4YerioBeK SIBMSATCA BeayLmMMu cneynanuctamm — npegcrasutenamm paboTo-
aaTenen unm nx obvegmMHeEHUn B COOTBETCTBYOLLEN 06nacTu npodeccnoHansHon aes-
TEeNbHOCTU (Oanee — cneyuanucTbl), ocTanbHble — NMUamMn, OTHOCALMMUCS K Npodec-
copcko-npenogaeaTtenbckoMy coctaBy BI'YUT u (Mnun) nHbix oprannsaumi m (unu) Ha-
y4YHbIMK paboTHkamu BI'YUT n (Mnun) nHeIX opraHMsaumm, UMerLmnx y4eHoe 3BaHne U
(vnn) y4veHyto cteneHb. Kpome Toro, B coctaB 'OK mMoryT BXxoguTb chneuwanuctbl, pa-
foTaroLme B COOTBETCTBYHOLLMX OTPACNAX HAPOAHOIO XO3AMCTBA, U MOMYT BXOAUTb Npodec-
copa v npenogasaTteny Apyrmx By30B 1 HayyHble coTpyaHukn HAW, Kb n 1.4.

MepcoHankeHbIM cocTaB yreHoB 'K yTBepXaaeTcs NpMKkasoM PEKTOPOM He No3gHee
oJHoro mecsaua ao gartbl Hadana TMA.

5.4.6. K 3awmTe BbInyckHOM paboTbl JonyckaloTcs oby4varoLmecs, BbINONHUBLUME BCe
TpeboBaHMsA y4eBHOro nnaHa 1 NporpaMm NpPon3BOACTBEHHOM NPAKTUKW.

5.4.7. PacnucaHue pabotbl 'OK, cornacoBaHHoe C npeacegatenieM KOMUCCUWN r
yTBEPXOEHHOE NPMKA30M pekTopa Mo YHUBEPCUTETY, JOBOAUTCA A0 oOLlero ceefeHus 3a
30 kaneHaapHbIX AgHen Ao Havana MNA.

5.4.8. B 'OK o Havana 3awmTbl BbiNyCKHOW paboTbl NPEACTaBNAOTCA creaylowme
AOKYMEHTbI:

- cbpowtopoBaHHas BKP, Bknovatowas NOSICHUTENbHYO 3anncKy U AeMOHCTpa-
LUMOHHbLIM MaTepuan nocrne noanucu 3asefyowmnmM kageapon Ha TUTYSNIbHOM fIuCcTe Mo-
ACHUTENTBHOW 3aruCcKu;

- MUCbMEHHbIN OT3bIB pyKoBOoAUTENS (OT3bIB He noawmneaeTcsa B BKP);

- MUCbMEHHLIN OT3bIB PELIEH3EHTA (PELEH3EHTOB) NPU €ro Hanuyum (peueHsus
He nogwwuBaeTcs B BKP 1 Heobxoamma aona maructpaHTa unm cneumanucra);

- 3asBneHne oby4vatowerocss 06 03HaKOMMNEHUM ¢ PakTOM NPOBEPKN paboTbl CU-
cTeMon «AHTUNNarnaTy, pedynbTaTamMm 3KCNepTU3bl U O BO3MOXHbIX CaHKUMSX Npu 06-
Hapy>xeHun nnarvaTta (3asBneHve oby4varollerocss Kpenutcs 3a TUTYSbHbIM JIMCTOM
BKP);

- pe3ynbTaTbl NPOBEPKM HA 06bEM 3aMMCTBOBaHUN (pe3ynbTaTthl HE NOALUMBALOT-
cs B BKP);

- 3a4ETHYH KHWXKY, 3anOfIHEHHYI0 B TOYHOM COOTBETCTBUM C YY4EOHBIM NaHOM.

OT3bIB 1 peLeH3ns 3a4MTbIBalOTCA Mocrie OTBETA BblMyCKHMKA Ha BOMPOCHI.

5.4.9. He no3gHee, yem 3a aBe Hegenu Ao 3awmtbl BKP BbinyckHUK 06s13aH coath B
AeKaHaT 3a4eTHYH KHUKKY.

5.4.10. 3awmTa BbiNycKHOM paboThl NnpoBoaMTCcs Ha 3acegaHum 'OK ¢ yyactuem He
MeHee [BYX TpeTen yTBEePXAEHHOro CocTaBa KOMUCCUMN.

5.4.11.Bpema onsa CcooOOLWEHMA COAEpXKaHMs BbIMYCKHOM paboTbl  BbIMYCKHMKOB
npeaocTaBnseTcs B 3aBUCTM OT YPOBHS MoArotosku obydarowmxcs (cm. n.9.3 CT BI'YUT
2.4.08-2015).

5.4.12. PeaynbTaTbl 3aLWnThbl BbINyCKHOM paboTbl ONpeaenstoTca OueHKaMu «OTNNY-
HO», «XOPOLLO», yOO0BIETBOPUTENBHOY, KHEYAOBIETBOPUTENBHOY.

Mpn onpeaeneHnn OLEHKN BbIMYCKHOM paboTbl NPUHMMAETCA BO BHMMaHNE YpOBEHb
TeopeTU4ECKOM, Hay4HOM U NPaKTUYECKOWN MOArOTOBKM BbINMYCKHUKOB. Pe3ynbTaThl 3amThl
0ObABNATCH B TOT XKe AeHb rnocre odhopmieHns npotokosos MOK.

5.4.13. BbINyCKHWKY BYy3a, COABLLUEMY KYPCOBbIE 3K3aMEHbl C OLIEHKOM «OTIIMYHO» He
MeHee, YeM Ha 75 % Bcex aucumnimnH y4ebHoro nnaHa, a no octasnbHbIM AUCUMMNAMHAM - C
OLIEHKOW «XOpOLLOY, caaBLuemy M'OK ¢ OLEHKOM «OTNNYHOY» M 3aLUMUTUBLLEMY BbIMYCKHYHO pa-
BOTY C OLIEHKOWN «OTIIMYHO» BbIGAETCSA AUMIOM C OTSINYMEM.



5.4.14. PeweHwne MOK 06 oLeHKax BbIMYCKHbIX paboT, Takke O NPUCBOEHUN KBanndu-
Kaumu 1 Bblgade avnnoma npuHumMatrotes M'OK Ha 3aKkpbITOM 3aceaHun OTKPbITbIM Frof10co-
BaHMeM MNpPOCTbIM GOMBLUMHCTBOM FOSIOCOB YrIEHOB KOMUCCUM, y4acTBOBaBLUMX B 3acefa-
HuK. [py paBHOM YmnCrie rofloCcoB rofioc NpeaceaaTens ABseTca peLlaroLLmM.

5.4.15. lMpoTtokonbl 3aceganus 'K BegyTca NoO ycTaHoBEHHON dhopMe. [poToKosbI
noanucbiBaroTcs npeaceaarenem un cekpetapem MNOK.

5.4.16.Pe3ynbTaTbl 3awWntbl goBoaAaTcsas [0 oOy4arouwlerocs cpasy nocne
3akpbiToro 3aceganHua M'OK. MNMpu nonoxmtenbHon oueHke paboTbl 1 3awuThl [peace-
patenb QK 06bsBnsieT 0 NPUCBOEHUM BbIMYCKHUKY CTEMEHN MarnucTp Nno HanpasreHus
27.04.04 — YnpasrieHne B TEXHUYECKNX CUCTEMAX.

5.4.17. BbiNyCKHWK, HEe NpeaCcTaBMBLLMIA BbINYCKHYO KBanMuKaunoHHyo paboTy B
YCTaHOBIIEHHbIE CPOKK, UNK He 3awmTuswmnm BKP, nnn He asuBwmnmnca Ha s3awmuty BKP
0e3 yBaXXnTtenbHON MNpUYMHbI, OTYNCASETCA U3 YHMBeEpcuTeTa C Bblgaven crnpaBku 0O
00y4eHnn Kak He BbINONHMBLUME 06S3aHHOCTEN NO 4OOPOCOBECTHOMY OCBOEHMIO 0bpa-
30BaTeNbHOM NPOrpaMmbl U BbINONTHEHUIO y4ebHoro nniaHa. OH MOXeT NOBTOPHO cAaaTb
'MA He paHee 4eMm 4epe3 OOMH rof U He No3gHee YeM 4vepes NATb NeT rnocre cpoka
nposegeHus MNMA, koTopas He nporaeHa oby4valowmmces. 3asBneHe gng BOCCTaHOB-
nenust n npoxoxaeHust NMMA nogaeTca He nosgHee Yem 3a Mecsl OO KaneHgapHoro
Cpoka Ha4ana 0630pHbIX NEKUNA K roCyaapCTBEHHOMY 3K3aMeHy, 3akpensieHHoro pabo-
YUMKU y4ebHbIMK NriaHaMu No cneumanbHOCTU (HanpaBfieHUIO NOArOTOBKN) Ha TEeKyLLUI
y4ebHbIn rof,.

5.4.18. BbinyckHuK, He npoweawunn 3awmtel BKP B ¢BA3W ¢ HEABKOW Ha Hero no
YBaXUTESbHOW NPUYNHE (BPEMEHHasi HETPYOOCNOCOBHOCTb, UCNOSTHEHNE ObLEeCTBEH-
HbIX WNN roCyfapCTBEHHbIX 06A3aHHOCTEN, BbI3OB B CyA, TPAHCMNOPTHble Npobnembl
(oTmeHa penca, oTcyTCcTBME BMNeToB), NOroAaHbIE YCIOBUS), BNpaBe NponTn ee B Teve-
Hue 6 Mecsues nocrne 3asepweHns MMA. [Ina aToro oH JorkeH nogaTtb 3adBneHve B
AeKkaHaT B TeveHue Tpex AHEN Nocne OKOHYaHUS Cpoka YBaXXUTENbHON NPUYNHBI.

5.4.19. lNpencenaresic KOMUCCUN COBMECTHO C cekpeTapeM 0OpMAAIT OTYET O
NpPoOBeAEHHOMN 3aLmTe BbIMYyCKHbIX KBANMPUKALNOHHbBIX paboT, KOTOPLIN yTBEpPXOaeTcs
Ha 3acefaHumn kadenpol.

6. OueHo4YHble MaTepuanbl Ans rocyaapcTBEHHON UTOroBOM aTTecTaumm

OueHouYHble MaTepuanbl ANsi FOCy4apCTBEHHON MTOrOBOW aTTecTaumnn BKOYaT
B cebs:

- nepeyeHb KOMMETEHUMW, KOTOPbIMM AOSMKHblI OBNageTb obyvatowmecs B
pe3ynbTaTe 0CBOeHMsi 06pa3oBaTeribHOM NPOrpamMmmMbl BbiCLLIErO 06pa3oBaHus;

- onucaHne nokasartenen N KpUTEPUEB OLEHMBAHMUS KOMMNETEHUUI, a Takke LKan
OLIeHUBaHUS;

- TUMNOBbLIE KOHTPOSbHbIE 3a4aHUsA UNU WHble MaTepuanbl, Heobxoaumble AN
OLEHKM pe3ynbTaToB OCBOEHNSA 0bpa3oBaTenbHOM NporpamMmel;

- NepeyeHb pekoMeHOYyeMON nuTepaTypbl AN NOArOTOBKU K rOCYyAapCTBEHHOMY
9K3aMeHy;

- MeToguyeckue Martepuanbl, onpegenswowme npoueaypbl  OLEeHUBAHWUS
pe3ynbTaToB OCBOEHUS obpa3oBaTeribHOM NporpaMm

7. OpraHmsaumsa rocygapcTBeHHOM UTOFrOBOM aTtTecTaumm ansa oodyvarowmx-
Csl U3 YMCNa NUL C OrpaHUYeHHbIMU BO3MOXHOCTSMU 300POBbA

7.1. Ins obyyvarowmxcsa m3 ymcna nuu, ¢ orpaHMY4eHHbLIMU BO3MOXHOCTAMU 300pPO0-
Bbs (OB3) NMA nposoautcs BI'YUT ¢ yyeTom ocobeHHOCTEN MX NCUXOU3NYECKOrO
pasBUTUSA, UX MHONBUAYANbHbIX BO3MOXHOCTEN N COCTOSHUS 300POBbSI.

7.2. Bce pelueHns NpuUHATbIE YHMBEPCUTETOM NO Bonpocam nposedeHunsa MTMA
aoBoaaTcs Ao ceeaeHna obyyatrowmxcsa ¢ OB3 B gocTynHOM aAns HUX oopme.



7.3. ObByvaowmincs ¢ orpaHMYEeHHbIMU BO3MOXHOCTSIMU 300POBbsi HE no3gHee,
4yem 3a 3 mecsiua A0 Havana npoBeAeHns rocyfapcTBEHHON UTOrOBOW aTTecTauum
nogaeT NUCbMEHHoEe

3asBneHMe 0 HeobXxoAMMOCTU CO34aHusa ONA HEro crneumanbHbIX YCrOoBUIA Mpu
NpoBeAEeHMN roCy4apCTBEHHbIX aTTECTaUMOHHBLIX UCMbITAHUN C YKasdaHMemM OCOOEeHHO-
CTEN ero NcMxouanyeckoro passBuUTUs, UHOAUBUAYASIbHbIX BO3MOXHOCTEN N COCTOSA-
HuA. K 3asBneHunio npunaraiTca JOKYMEHThI,
noaTeBepXxagawoLlmne Hanumume y obydarowerocs mHaMBMayarnbHbIX O0COOEeHHOCTEN (npwu
OTCYTCTBMM YKa3aHHbIX JOKYMEHTOB B YHUBEPCUTETE).

B 3aaBneHun obyvarowmiica ykasbiBaeT Ha HeEOOGXoOMMOCTb (OTCyTCTBME HEOO-
XOOUMOCTM) NPUCYTCTBUSI aCCUCTEHTA Ha rocyaapCTBEHHOM aTTeCTauMOHHOM UCMbiTa-
HUK, HeOB6XOANMOCTb (OTCYTCTBME HEOOXOAMMOCTWN) YBENUYEHUA MPOAOIIKUTENBHO-
CTM cAayM rocygapCTBEHHOro
aTTECTAUNOHHOIO UCMNbITAHUSA MO OTHOLLEHUIO K YCTAHOBIIEHHOW MPOLOSMKUTENBHOCTH
(Ansa kaxxgoro rocygapCTBEHHOMO aTTeCTaLMOHHOIO UCMbITaHUS).

8. NMopsapgok nogayum 1 paccMOTpPEeHUA anennauumn

8.1 lNo pesynbTaTam rocygapCTBEHHOMW MTOroBOM aTTecTauun oby4aromimncs
MMEET NMpaBo JINYHO NoAdaTb B anennsumMoHHY0 KOMUCCUIO B MUCbMEHHOM BUAE anen-
NAUMI0 O HapyLeHuu, No ero MHEHMUID, YCTaHOBMEHHOW npouenypbl NpoBedeHus
rocygapCTBEHHOr0 aTTeCTaUMOHHOIO MCMNbITaHWA, He no3gHee cnepyrowero pabo-
yero AHA nocne obbsBMEHUs pe3ynbTaToB roCy4apCTBEHHOrO aTTeCTauMOHHOIoO MC-
NbITaHMA.

8.2 Anennsuma paccmaTpuBaeTCs He no3aHee ABYX paboynx AHenW CO OHS
nogayv anennsaumMn Ha 3acegaHum anennauMoHHON KOMUCCUN.

8.3 Anennauma paccmaTpuBaeTcs Ha 3acedaHuu anenngauuMoHHON KOMWUCCUM C
y4YacTMeM He MeHee OBYX TpeTen OT YMcra YneHoB anensisumoHHon komuccnn. Ha 3a-
cefaHue anennauuoHHOM KOMWUCCUWM MpurnalarTca npeacenaTesib rocygapCTBEHHON
3K3aMEeHaLUMOHHON KOMUCCUN 1 O0y4aloLMnCs, NOOAaBLUNA 3asiBIEHNE Ha anennsauuio.
3acegaHne anennauuMoHHOM KOMWUCCUM MOXET NpoBOAMTbLCA B OTCYyTCTBME OO0Y-
YaroLlerocsi, NoAasLLEro anennsiumio, B criydae ero HesiBKM Ha 3acefaHve anennsiumoH-
HOW KOMWUCCUMW.

8.4 [lna paccMoTpeHna BOMPOCOB, CBSI3aHHbLIX C Mpoueaypon NpoBedeHUs
rocygapCTBEHHOW UTOrOBOW aTTecTauuu, B anensisiuMoHHY0 KoMuccuio cekpetapb TOK
npegocTtaBnseT NPOTOKON 3acedaHnst rocyaapCTBEHHON 3K3aMEHALWOHHOW KOMMUCCUM,
3aknoyeHne npegcenatens OK o cobntogeHnn npouenypHbIX BONPOCOB Npy NpoBeae-
HUN rOCydapCTBEHHOIO aTTECTALMOHHOIO MCMNbITAHUSA, 9K3aMeHaUWOHHbIE NNCTblI 00y-
yatowlerocst (45 pacCcMOTPeHUs anennauuu no rocyaapCTBEHHOMY 3K3aMeHy) unm
BbIMYCKHYIO KBaANM@UKaLMOHHYIO paboTy, OT3bIB U peELEH3UKn (ans pacCMOTpPeHUs anen-
nauun no nposegeHuto 3awmtel BKP).

8.5 PelueHne anennsaumoHHON KOMUCCUN NPUHUMAETCS NPOCTbIM BONbLUMHCTBOM
rorocoB M odpopmnsaeTcss nNpoTokonom. [Mpu paBHOM 4uCrie FOfiocoB npeacenartesb
anennsaunoHHoOn kKoMmnccnm obnagaeT NpaBoM peLuaroLLero ronoca. lNepegaya NpoToKo-
na anenndaunoHHon kommuccun B NOK He no3aHee crepyowero paboyero AgHs nocne
3acefaHnsi KOMUCCUMN.

8.6 OdopmreHHOe MpPOTOKONIOM  peLUeHne  anennsauuoHHOW  KOMUCCUW,
nognucaHHoe ee npeacegaTtenem, JOBOAMTCA OO CBEAEHWUSA NOAABLLEroO 3asiBfieHWE Ha
anenndauuio obyyatouierocsa (nog pocnucb) He nosgHee Tpex pabo4yux AHEW CO OHS



3acefaHusl anennsiuMoHHOM KoMUccuK. PelleHne anennsumMoHHON KOMUCCUM SIBRISIETCS
OKOHYaTEeNbHbLIM U NEPECMOTPY HE NOANEXMT.

8.7 Anennsiums Ha NOBTOPHOE NPOBEAEHNE FOCYAapCTBEHHOIo aTTecTaLMOHHOIo
UCMbITAHUS HE NPUHMMAETCS.

9. Nopsaok NOBTOPHOro NpoBeAeHUA rocyaapcTBEHHOW UTOroBOM aTrecTa-
ummn

9.1. lloBTOpPHOE npoBeAeHNE TOCYOapCTBEHHOW MWTOrOBOWM aTTecTtaumm ocy-
LLLeCTBSIETCA B CrieayoLwwmx cnyyasx:

- He COaH rocyaapCTBEHHbIN 3K3aMeH;

- HesBKa Ha 3k3ameH 6e3 yBaXXuTenbHOW NPUYnHbI;

- He npefcTaBreHa BbIMyCKHAs KBanudgukaumoHHas paboTta B yCTaHOBMEHHbIE
CPOKMU;

- He 3awmweHa BKP;

- HesiBKa Ha 3awuTy BKP 6e3 yBaXxutensHon NpudmHbl;

- HesIBKa Ha 3K3aMeH MO YBaXUTENbHON NPUYMHDI;

- HesiBKa Ha 3awuTy BKP no yBaxntenbHoOn Npu4mHbI;

- NPV YOOBNETBOPEHUMN anennsaumn.

9.2. Obyvatomnmncs, NonyvmMBLLMIA OLEHKY «HEYOO0BETBOPUTENBHO» Ha rocyaap-
CTBEHHOM 3K3aMeHe, WM He NpeAcTaBMBLUMIA BbIMYCKHYHO — KBanuMdUKaLNUOHHYIO pa-
00Ty B yCTaHOBIEHHbIE
CpPOKK, unn He sawmTtueinm BKP, unn He aBmBLUMNCA Ha 9K3aMeH Unu Ha 3awmty BKP
0e3 yBaXntenbHON NpUYMHbBI, MOXET MOBTOPHO cAaTb 3TOT 3K3aMEH MK 3alinTUTb
BKP, He paHee yem
yepe3 OAMH rod U He No3fHee YeM Yepe3 MATb NeT Nnocre cpoka nposBeAeHUs
NMA, KoTopas He nponaeHa oby4alLWMMCA, B CrieayloLweM Nopsiake:

- NnUo, npeTeHayoLlee Ha MOBTOPHYID cOady rocydapCTBEHHOro 3kK3ameHa u
(vnn) 3awmnTy BKP, nogaet 3asBneHne Ha MMsi pektopa C nNpocbbon 0 BOCCTAHOBIE-
HAN Ha nepuon BPEMEHH,

NnpeaycMOTPEHHbIN y4ebHbiM rpacdukom ana MMA, ¢ uenbo NPOXOXOEHUS UTOrOBbIX
rocyAapCTBEHHbIX UCMbITAHWUN;

- 3asBNeHne nogaeTcs He nMo3agHee 4YeM 3a Mecsiy 40 KaneHOapHoOro cpoka
Ha4ana ob630pHbLIX NEKUUA K rocygapCTBEHHOMY 3K3aMeHy, 3aKkpenneHHoro pabovmmu
y4yeOHbIMM NriaHamm no
crneumanbHOCTU (HanpaBneHUo NOAroTOBKU) Ha TeKyLWMn y4ebHbIM rog unv He nospf-
Hee 4yeM 3a MecsL, 40 Ha4vana BbinonHeHns BKP;

- 3asBrfieHNe, 3aBU3NPOBAHHOE 3aBeylLMM BbiNycKalowen kadenpon n ge-
KaHOM dhakynbTeTa, Ons MNOArOTOBKW MNpukasa npeacTaBnaetca B yyebHo-meToauye-
cKoe yrnpasneHue YHUBepcuUTeTa,;

- NPOEKT MNpuKa3a nepegaeTcs Ans yTBepXAeHNa pekTopy (NpopekTopy yyebHom
paboTte);

- NMUO, NpeTeHaylowee Ha MOBTOPHYK cAayvy rocygapCTBEHHOrO dK3aMeHa U
(vnn) sawmty BKP, cuMTaeTcsi BOCCTaHOBIIEHHLIM NOCHe BbIXo4a Npukasa rno Byay;

- BOCCTaHOBMBLUMINCSA npuobpeTaeT npasa u o6s3aHHOCTN oby4yarowerocd, Bbl-
NOJSTHAOLLEro BbIMYCKHYK KBanUUKaUMOHHY0 paboTy M roTOBMBLLEroCs K caadve
rocyAapCTBEHHOIO 9K3aMeHa;

- Npu noBTOpHOM npoxoxaeHun A no xenaHnoo oOy4alolerocs peLleHnem
opraHusaumm emy MOXeT BbITb ycTaHOBMEHa nHasa Tema BKP.

9.3 lNpwn HesABKe Ha 3k3aMeH u (Mnn) Ha 3awmTty BKP no yBaxutensHon npuyn-
He npoxoxaeHue A ocyliecTsngeTcs B crieqylowem nopsake:

9.3.1 OG6yuvatowmecqa, He npolwleawmne rocygapCTBEHHbIA  3K3aMeH WU He
npowegwmne 3awmntbl BKP B CBA3N C HESABKOW NO YBaXXUTENbHOW NPUYMHE (BPEMEHHAs



HeTPYyAOCNOCOBHOCTb, UCNOSTHEHME OBLWECTBEHHbIX UM FOCYAAapPCTBEHHbLIX 06S3aHHO-
CTEN, BbI3OB B CyAd, TPaHCMOPTHbLIE nNpobnembl (OTMEHaA penca, oTcyTcTBME OMNEeToB,
noroaHble ycrnoBusi), BNpaBe NpouT ee B TeyeHuMe 6 MecsiueB nocrie 3aBeplueHus
NMA;

9.3.2 lMNpogneHune cpokoB npoxoxaeHus MNMA ocyliecTBnseTcss NPMKasoM PeKTo-
pa yHMBepcuTeTa Ha OCHOBaHUM NIMMHOIO 3asiBfieHUs1 obyyatowerocs Ha UMsa aekaHa
dakynbTeTa, packpbiBalOLLEro NpUYMHy nepeHoca CPOKOB, C MPUNOXEHNeM noaTeep-
XOawwWwmx OOKYMEHTOB. 3asBreHne [OMMKHO ObiTb NpeacTaBfieHO B TeYeHue Tpex
AHEeN nocrne OKOHYaHUS CPoKa YBaXKMTESTbHOW MPUYMHBI U 3aBM3MPOBAHO 3aBeAYHOLWMM
Bblnyckalowen kadeopon n gekaHom pakynbteta. Ha ero ocHoBaHuM 3aBeayoLLnn
Bbinyckatowen kagenpor roToBMT NPOEKT NpuKasa 0 NPOASIEHNN CPOKOB MPOXOXAEHNS
M'MA, KoTopbIN yTBEPXKOAETCA PEKTOPOM YHMBEPCUTETA.

9.3.3 [ononHuTenbHble 3acedaHns COOTBETCTBYIOLIMX 3K3aMeHaLMOHHbIX
KOMWUCCUI OpPraHn3ytoTCa LeKaHaTOM B CPOKW, YCTaHOBJSIEHHbIE MPUKa3oM pekTopa (He
cunTas nonsa n aerycra).

9.4 Tllpn yposneTBOpeHWW anennsauum noBTopHoe npoxoxaeHne [UMA ocy-
LLleCTBSIETCA B crieaytowem nopsigke:

- NPOTOKOST O PacCMOTPEHUM anennaunn He no3aHee creayrouwero paboyero
AHA nepepaetca B 'OK ans peanusaumm pelieHms KOMUCCUN;

- pesynbTat npoBefeHunsa M'MA nognexxut aHHYNMPOBaHWUIO;

- pelleHne anennsaunmoHHON KOMUCCUKN, OPOPMIIEHHOE MPOTOKOSIOM U NOAMNUCaH-
HOoe ee npegcepartenem, OOBOAUTCS OO cBeaeHust obydarowierocst (nog pocnuch),
nogaswlero anennsumio, B Te4eHue Tpex paboumx AgHeM co AHA 3acedaHus anersn-
NMALUNOHHOW KOMUCCUW;

- peweHnem OK, B TeyeHMe ABYX KaneHAapHbIX AHEW nocre nofyyYyeHus
npoToKona anennsaunmoHHOM KOMUCCUN, YCTaHaBNMBAKOTCA AOMOMHUTENbHbIE CPOKM AN
MOBTOPHOIO rOCYAApPCTBEHHONO MWCMbITAaHUSA, HO He no3AHee AaTbl 3aBeplUeHUs
oby4yeHus B YHuBepcurtete B cootBeTcTBUU ¢ PIOC BO;

- CPOK NMOBTOPHOrO rOCyAapCTBEHHOMO UCMbITaHMA OOBOANTCSA OO0 CBeAEeHUst 00y-
YaroLerocs, nogasLLero anennsaunio, COBMECTHO C peLleHneM anennsaunoHHON KoOMUC-
cuu;

- MOBTOPHOE MpOBeAeHMEe roCyaapCTBEHHOIO aTTeCTauMOHHOIO UCMbITaHNA OCy-
LecTBNAETCA B NPUCYTCTBMM npeacegartens unM O4HOro M3 YrieHOB anensisiuMoHHON
KOMUCCUK;

- anennauus Ha NOBTOPHOE MPOBeAEHWEe rocyaapCTBEHHONO aTTeCTauMOHHOMO
UCNbITAHUS HE NPUHUMaeTCS.



OueHOYHble MaTepuanbl
NMPOrPAMbI
roOCYAAPCTBEHHOU UTOITOBOWU ATTECTALUUN



1 MepeyeHb KOMNETEHUUN C yKazaHMEM 3TanoB UXx opMUpoBaHuUA

1 paspabaTbiBaTb anropuTMbl
pelueHnst 3aaad ynpasreHus B
TEXHUYECKUX CUCTEMaX

Ne Koa dPopmynupoBKa Koa n HaumeHOBaHWe MHAUKaTOpa AOCTUXE-
n/n Komne- KOMMeTeHLun HUA
TeHUuun KOMNeTeHLu1U
1 MKBs-2 CnocobeH NpuMeHsTb NO-1rke-2— AHannampyeT coBpeMeHHble MeToabl
COBpEeMEHHbIE MeTOAbI pa3pa- | pa3paboTky TEXHUYECKOro, MHOPMALUOHHOIO 1
DOOTKM TEXHUYECKOTO, anropMTMmu4eckoro obecrneyeHms CUCTEM aBTOMa-
WHOPMALIMOHHOrO 1 anro- TM3auuKn 1 ynpaeneHus
puTMU4eckoro obecneveHus NO-2nks-2 — MNpUMeEHSIeT Ha NpakTuke BbiOpaHHbIe
cuUcTeM aBTOMaTMU3aLUn 1 MeToabl pa3paboTkm TEXHNYECKOro, MHopmaLm-
ynpaBneHus OHHOrO N anropnTMNYECKOro obecneyvyeHns cu-
CTEM aBTOMaTM3aUuUM 1 yNpaBeHus
2 MKs-9 CnocobeH ncnonb3oBaTtb NO-1nke-o— NpuUMeHseT coBpeMeHHble TEXHONOMNN
COBpPEMEHHbIE TeXHOMorMm 06- | 06paboTkn MHpopMaLmm Npu NPOEKTUPOBaAHUK
paboTkn nHpopmaumn, CMCTEeM aBTOMaTM3auun 1 ynpasneHns
COBpPEMEHHbIE TEXHUYECKME N-2rke-9 — [pyMeEHSeT COBPEMEHHbBIE TEXHUYE-
cpencTea ynpasreHus, Bbl- CKMe CpefCTBa YnpaBneHusi, BbIMUCIUTENbHYHO
YNCTIUTENbHYI0 TEXHUKY, TEX- TEXHUKY, TEXHONOMMN KOMMNBIOTEPHBIX CETEN U
HONOMMN KOMMbIOTEPHbIX TENEeKOMMYHUKaLMIN NPpY NPOEKTUPOBAHUN CUCTEM
ceTen n TenekoMMyHuKauuin aBTomMaTmsaumm 1 yrnpasneHusi
npu NPOEKTUPOBAHUN CUCTEM
aBTOMaTU3aLMN N YNpaBreHust
3 MKe-1 CnocobeH npMMeHsITb NO-1nke-1 - AHanuanpyeT COBpEMEHHbIE
COBPEMEHHbIE TEOPETUYECKME | NPOrpaMMHbIE CPEeACTBa U METOAblI MaTteMaTuye-
N 3KCMEepPUMEHTarnbHbIE METO- | CKOrO MOLENMPOBaHMS NPOLECCOB M 0O bEKTOB
Obl pa3paboTku matemaTuye- | aBTomaTM3auum 1 ynpasneHus
CKUX MoJenew nccnegyembix
06BHEKTOB M MPOLIECCOB, OTHO-
cAawmxces K npodeccuoHarb-
HOW OeATenbHOCTU
4 MKB-5 CnocobeH NpumeHsTb Na-1rke-s — [pyMeHseT coBpeMeHHbIe MeToabl U
COBPEMEHHbIV MHCTPYMEHTa- anropuTMbl MPOEKTUPOBAHNA NporpammMHo-anna-
puUin NPOEKTUPOBaHNSA paTHbIX CPeACTB ANd peLleHns 3a4ad asToMmaTu-
nporpaMmHo-annapaTHbIX 3aLuMmM 1 ynpasneHus
CpeAcTB ANnd pelleHns 3agad
aBTOMaTU3aLMN N yNpaBreHust
NO-2INMKB-5 — MNMpumeHaeT coBpeEMEHHbIE
WHCTPYMEHTanbHbIE CpecTBa NPOEKTUPOBaHUS
nporpaMmHo-annapaTHbIX CPeacTB AMs peLleHns
3agay aBToMaTM3auum 1 ynpaereHns
5 MKs-7 CnocobeH BbiIbupaTh MeToAbl MO-1TKB-7 — BelbupaeT meToabl peLleHnst 3agay

ynpaslieHnAa B TEXHUYECKNX CucTtemMax

NI-2MKB-7 — Pa3pabaTtkiBaeT n 060CHOBLIBaAET
anropuTMbl peLleHns 3agay ynpaBrneHnst B TEXHU-
YeCcKUx cuctemax

Ko n HaumeHoBaHue UHAUKaTopa
AOCTUXEHUA KOMneTeHUnn

Pe3synbTaTtbl 06y4eHunA (Nnoka3aTenu oueHnBaHus)

NO-1nke-2— AHannsmpyeT COBpPEMEH-
Hble MeToabl pa3paboTkn TexHu4e-
CKOro, MHOPMaLMOHHOrO 1 anro-
pUTMUYECKOro obecneYeHunss CMcTem
aBTomMaTtmsauum n ynpaBsneHuna

3HaeT: CoBpeMeHHbIe TEXHOMOrMM U MeToAbl MHTerpaumm 1
pa3paboTKy TEXHNYECKOro, MHPOPMALIMOHHOIO U anropuTMu-
Yyeckoro obecneYyeHunss cCUCTEM aBToOMaTM3aLMmU 1 ynpasneHus

YMeeT: aHanuanpoBaTb COBPEMEHHbIE MeToAbl paspaboTku
NPOrpaMMHO-TEXHUYECKOTO, MHGYOPMALMOHHOIO U anropuTMu-
Yeckoro obecneyeHusi cUCTeM aBTOMaTU3aUMM 1 yNpaBneHust

Brnageet: HaBblkamu No BbIGOpY NporpaMMHOro obecneveHums




Ans pas3paboTKM TEXHUYECKOro, MHEOPMALMOHHOO U anro-
PUTMMYECKOro oBecneyeHns cucTeM aBTomaTUsaLmmn 1 ynpas-
neHust

NO-2nke-2— MNprMeHsAeT Ha npakTuke
BblGpaHHbIe MeToAbl pa3paboTku
TEXHUYECKOro, MHPOPMAaLMOHHOTO U
anroputMmyeckoro obecneveHms cu-
CTeM aBTOMaTM3aLun 1 ynpasneHus

3HaeT: coBpeMeHHOe nporpammMmHoe obecneveHme onsi npume-
HEHWs1 Ha NpaKTUKe C Lenbto pa3paboTkm u KoHUrypmuposa-
HUSi TEXHUYECKOrO, MHPOPMAaLMOHHOTO M anropuTMUYECKOro
obecneyeHnst cMcTemM aBTomMaTM3aunm 1 ynpaeneHms

Ymeer: NMPUMEHATb Ha NMpaKkTuKke Bbl6paHHbIe MeToAdbl pa3pa-
BOTKMN TEXHUYECKOIO, I/IH(bOpMaLI,I/IOHHOFO N anropuTMmn4yeckoro
obecneyeHnst CUCTEM aBTOMAaTM3aLUN K yrnpaBJliEHNA

Bnageet: HaBblkaMu MHTErpaunm pasnnyHbiX nporpaMmmMmHoO-TEX-
HUYECKMNX peLueHM|7|

WO-1rke-o — MNpUMeHSAET coBpeMeH-
Hble TexXHonorMm obpaboTkm
WMHopMaLMn Mpu NPOEKTUPOBaHUK
CUCTEM aBTOMAaTM3auun n ynpasne-
HUSA

3HaeT coBpeMeHHble TexHonornm o6paboTku NHpopmMaumm
Mpy NPOEKTUPOBaHMIN CUCTEM aBTOMAaTMU3aLUA U YNpaBreHus

YMeeT NpuMeHsTb COBPEMEHHbIE TEXHOIOMM 06paboTKK
MHpopMaLIMK NPU NPOEKTUPOBAHNM CUCTEM aBTOMATU3aLMN U
ynpasneHus

Bnapeet HaBblkaMn MPOEKTMPOBAHMSA CUCTEM aBTOMaTU3aLum
1 ynpaBneHns Ha OCHOBE MPUMEHEHUS TEXHONOrMM 06paboTkm
nHdopmaLmm

NA-2nke-s— NprmMeHsieT coBpemer-
Hble TEXHUYECKMe cpeacTBa ynpas-
NeHus, BbIYUCIINTENBHYIO TEXHUKY,
TEXHOMOMMM KOMMNbIOTEPHBIX CETEN U
TenekoMMyHUKauui Npyu NPOeKTNpo-
BaHWM cucTem aBToMaTu3aummn u
ynpaBneHus

3HaeT coBpeMeHHble TEXHUYECKME CpeacTBa YNpaBeHus:, Bbl-
YUCIUTENbHYK TEXHUKY, TEXHOMNOMMM KOMMNBIOTEPHBIX CETEW 1
TenekoMMYyHUKaLUuiA Npu NpoeKTMPOBaHUN CUCTEM aBTOMAaTU3a-
LMK 1 ynpaBneHus

Ymeet NPUMEHATb COBpPEeMeEHHblE TEXHNYECKMNEe cpeaCcTBa
ynpaslieHUA, BbIYUCITUTENTbHYHO TEXHUKY, TEXHOJTOTMN KOMIbIO-
TEPHbIX ceten un TeJ'IeKOMMYHMKaLI,VIl‘;I npu NPoeKkTnpoBaHNn cn-
CTEM aBTOMaTn3aunn 1 ynpasieHunsa

Bnageet HaBblkaMn MPOEKTUPOBAHMSA CUCTEM aBTOMaTM3aumm
1 yNpaBrneHns Ha OCHOBE COBPEMEHHbIX TEXHUYECKUX CPeAcTB
yMpaBneHnsi, BblYNCNNTENBHON TEXHUKN, TEXHOMOTNIA KOMMbHO-
TEPHbIX CETEN U TENEKOMMYHUKaLNIA

NO-1rker - AHanNu3vpyeT COBpeMeH-
Hble MporpaMMHble CpeacTBa U Me-
ToAbl MaTeMaTU4YeCcKoro MoAenvpo-
BaHWSA MPOLIECCOB N OGBHEKTOB aBTo-
MaTtmnsaunn n ynpasrneHusa

3HaeT OCHOBbI pa3paboTku MaTeMaTUyYecknx Moaenemn, onuchl-
BaKOLLMX NpegMeTHy obnactb

YMeeT: cTpouTb MoAenu npoLeccoB, 06opyaoBaHus, cpeacTs
1 cUCTeM aBToMaTu3aLmm

VimeeT HaBbIKK: NpoeKTnpoBaTb LI,VI(*)pOBbIe CUCTEeMbl ynpasrie-
H1A Ha base CTaHOApPTHbLIX TEXHNYECKUX cpeacTtB aBTomMmaTmaa-
UM 1N BbINOJNTHATL UX aHaln3 " HaCTpOVIKy ana onthMmarnbHOro
yrnpaBJieHUA TEXHOJ10rmM4eCKMMun npoueccamu.

NA-1nke-s— MNprmeHsieT coBpemMeH-
Hble MeTOoAbl N anroOpUTMbl MPOEKTU-
poBaHUsA NporpaMmMHo-annapaTHbIX
CpeacTB ANs pelleHnsa 3agad aBTo-
MaTtmnsaunn n ynpasrneHusa

3HaeT: OCHOBHbIE KNaccbl HEMPOCETEN N OCOBEHHOCTU UX MO-
CTPOEHUS U MPUMEHEHUS NS peLleHns 3agay pacno3HaBaHus
o6pasoB, knaccudmkaumm, Knactrepmsaumm, NPOrHo3npPoBaHus,
annpokcumaumu; ynpaeneHusi, MallMHHOro 3peHus un ap.,
OCHOBbI TEXHOMOrMM UHTENNEKTyanbHoM obpaboTkM OaHHbIX;
HOMEHKNATYpy, XapakTepUCTUKM U obnacTtb NpUMEHEHUs
COBPEMEHHbIX annapaTHbIX CPeACTB yNpaBIeHns

YMmeeT: onpenensaTtb BO3MOXHOCTb U LienecoobpasHoCTb BHEA-
PEeHNsi HEMPOTEXHOSOMMIN B KOHKPETHOM Crny4vae; NpoBOAUTb
MONHY aHanMTUKy obnacTtu, rae NnaHnpyeTcsl BHeAPEeHNe WH-
TennekTyanbHbIX CUCTEM, NCNOSb30BaTb COBPEMEHHbIE METO-
Abl 06paboTkn MHOpMaUMM MpU NPOEKTUPOBAHUM apXuTek-
TYPHO-NPOrPaMMHbIX  KOMMIEKCOB aBTOMaTU3MPOBAHHBIX W
aBTOMAaTUYECKMX  CUCTEM  YynpaBreHusi,  OCYyLeCTBNATb
MOAroTOBKY U pa3MeTKy UCXOAHbIX OaHHbIX; BblOupaTb Cnoco-
Obl pelleHns 3ajaun uccnegoBaH1Ms Ha OCHOBE HEpPOCEeTEBOM
MoAenwu; NpUMeHaTb Hanbornee aeKkTMBHbIE METOAbI U anro-
PUTMbI NPOEKTUPOBAHMWS NPOrpaMMHo-annapaTHbIX CpeacTB.

VimeeT HaBbIkM: pa3paboTkn CTaHOAPTHLIX apXUTEKTYP HENPO-




ceTen ANs paspeLleHns KOHKPeTHbIX 3af4aY; Bu3yanu3auun gax-
HbIX, ncnonb3ys 6a3oBbIn Habop nporpamm matlab 1 seaborn;
NMOCTPOEHMS HEMPOHHbIX CETEN PasfnMYHON apXUTEKTYpPbI U ry-
BU1HbI; UICNOMb30BaHNA COBPEMEHHBIX anropMTMOB YNpaBrieHns
C MCNONb30BaHNEM annapaTHbIX CPeAcTB AN peleHns 3agaq
aBTOMaTM3aLun 1 ynpasneHus

NO-2nkes— NpumeHaeT coBpemMeH-
Hble MHCTPYMeEHTarnbHble cpeacTea
NPOEKTMPOBaHWUS NpOrpamMmmMHo-anmna-
paTHbIX CPEACTB 4118 peLleHuns 3a-
[ay aBTomMaTM3aumm 1 ynpasneHus

3HaeT: COBpeMeHHOe COCTOsIHME W MNepcrneKTUBbl pasBUTUA
npegMeTHoM obnactM  «MHTennekTyanbHble  CUCTEMbI»,
cnocobbl HOPMUPOBAHNA apXUTEKTYP HelpoceTeln Ansa pelue-
HMS PasnUYHbIX 3a4a4y; OCHOBHble BuObl MHCTPYMEHTarbHbIX
CPEeACTB NPOEeKTUPOBaHUSA NporpaMMHo-annapaTHbIX CPeACcTB

YMeeT: UCnonb3oBaTb COBPEMEHHbIE anropUTMbl U periMBop-
Kn 06paboTkm MHOpMaumMM Npyu MNPOEKTUPOBAHUN apPXUTEK-
TYPHO-MPOrpaMMHbIX KOMIJIEKCOB , UCMONb30BaTb COBPEMEH-
Hble cpeacTBa NPOEKTMPOBAHUS apPXUTEKTYPHO-MPOrpamMMHbIX
KOMMSIEKCOB cnucTem obpaboTku aaHHbix: Matlab, Python; co-
34aBaTb NPOrpaMMHbIE KOMMOHEHTbI ANs MporpaMMHOo-anna-
paTHbIX CPeaCcTB ANA peleHus 3agad  aBTomaTtusaumm u
ynpaBneHus

NmeeT HaBbIKK: UCNOMb30BaHUA anropMTMoB oGpaTHOro pac-
NPOCTpaHeHusl, rPagNeHTHOro cnycka; oby4yeHuss HelmpoceTn ¢
MOMOLLIbIO MOATOTOBMIEHHbIX 3apaHee NpPUMEpPOB; pa3paboTku
nporpaMmHoro o6ecneyeHusi, Heo6xoAMMOro Ans noaaepXKKu
PYHKUMOHNPOBAHNA HEMPOHHOW CETU; HaBblkaMu MporpaMmu-
POBaHMS U HACTPOVKM MporpaMMHO-anmnapaTHbIX CpeacTs Ans
pelueHusi 3a4a4 aBToMaTM3aumm 1 ynpaeneHus

NO-1rke-7 — BoibmpaeT meToapl pele-
HWUA 3agay ynpaBneHusl B TeXHUYe-
CKUX cucTemax

3HaeT: Tunoson nepeyeHb 3aAad ynpaslieHuA B TEXHUYECKUX
cucrtemMmax

YmeeT: aHanuanpoBaTb OObLEKTbl ynpaBreHus WU Bblbupatb
Crnocobbl U anropuTMbl pelleHns 3agady B TEXHUYECKUX CM-
cTemax

Bnageet: HaBblkaMmu peweHna 3anad ynpasneHna ¢ UCnosb-
30BaHNEM COBpPEMEHHbIX MporpaMMHoO-annapaTHbIX KOMIMIeK-
coB

NO-2nks7— PaspabaTbiBaeT n
00OOCHOBbIBaAET anropuTMbl peLleHnst
3aay ynpasneHns B TEXHNYECKMX
cuctemax

3HaerT: anropuTtMmbl ynpasrieHUA, npuHUUNbI d)yHKLI,VIOHI/IpOBa-
HUA CUCTEM ynpaBeHna B TEXHUYECKNX CuctemMax

YmMeeT: paspabatbiBaTtb U 0OOCHOBbIBaTb MCMOMbL30BaHME
anropuTMoB ynpaslieHnUa C Yy4eToOM CI'IeLI,I/ICt)VIKI/I CUCTEMDI
yrnpaBreHusl.

Bnageet: HaBblkamu peanusaumn anropuTtMoB yrnpaBieHnd Ha
6ase COBpPEMEHHDbIX NMporpamMmmMHo-anmnapaTHbIX cpeacTtB

2. MacnopT ¢hoHAa OLLEHOYHbIX CpeaAcTB

MHpekc OueHOMHbIE cpeacTBa
KoHTponunpyemsle
No / KOHTpOnvpy- TexHonorus
o Moaynm M
€eMOou Komne- NeNe oueHkK (cnocob
n/n pasgenbl/TeMbl HauMeHoBaHue o
TeHuun (Mnu 3a4aHun KOHTpOMS)
OVUCLUUNIUHBI
ee yacTn)
lMporpaMmmHble CobecenosaHme (8onpo- KoHTponb
cpeactea CYTII MKs-2,MKB-9 A P 1-27 npenoga-
Cbl K FOC3K3aMeHy)
BaTenem
BnaHo4HoEe nnu
1 MKe-2,lMKB-9 | BaHk TecToBbIX 3aa4aHU 1-16 KOMMbIOTEPHOE
TeCcTUpoBaHue
MpoBepka
MKBe-2,MKB-9 | Kewc-3apgaHus 1-3 npenoga-
BaTenem
2 | Uwudpposble cu- MKe-1 CobecepnoBaHue (Bonpo- 28-73 KoHTponb

CTEMbI yrpaBne-

Cbl K FOC3K3aMeHY) npenoga-




HUS BaTenem
BnaHo4HoEe nnu
MKe-1 BaHk TecToBbIX 3agaHuin 17-45 KOMMbIOTEPHOE
TecTUpoBaHue
MpoBepka
MKe-1 Kewnc-3apaHus 4-8 npenoga-
BaTenem

WHTennekTyans-
Hbl€ CUCTEMBI MKB-5

KoHTponb
74-106 npenoga-
BaTenem

CobecenoBaHue (Bonpo-
Cbl K FOC3K3aMeHYy)

BnaHo4Hoe nnm
3 MKBe-5 BbaHk TecToOBbIX 3agaHumn 46-57 KOMMbIOTEPHOE
TeCcTupoBaHue

MpoBepka
MKe-5 Kelic-3agaHns 9 npenoga-
BaTenem

AnnapaTHble
cpeacTBa cUCTeM MKs-5, NKB-7
yrnpaBneHus

107-143, KoHTponb
144-159 npenoga-
BaTenem
58-85, BnaHo4HoEe nnu
4 MKB-5, MKB-7 | BaHk TeCTOBLIX 3agaHUN 86-109 KOMMbIOTEPHOE
TECTUPOBaHNE
MpoBepka
MNKe-7 Kenc-3apaHus 10-11 npenoga-
BaTenem

CobecepnoBaHue (Bonpo-
Cbl K TOC3K3aMeHy)

3. OueHouHbIe cpeacTBa ANA MPOMEXYTOYHOWN aTTecTaumm
TunoBble KOHTPOSibHbIE 3aAaHUA WU UHble MaTepuanbl, Heobxoaumbie Ans
OLEHKU 3HaHWW, YMEHUN, HaBbIKOB U (UNN) onbiTa AEATENIbHOCTU, XapaKTepusy-
oWnx 3Tanbl opMMpOBaHUS KOMMNETEHUUA B npouecce OCBOeHUs obpa3o-
BaTeNIbHOWM
3.1 Tecmbl (mecmoesie 3adaHusi)
3.1.1 [1KB-2 - CnocobeH NpUMeHATb COBPEMEHHbIE METOAbI pa3paboTKnN TEXHUYECKOTO,

VIHd)OpMaLI,I/IOHHOFO n anropuTtMmyeckoro obecnevyeHna cuctem aBToOMaTM3aunn WU
ynpasJrieHnd

Ne 3a- TecToBOE 3agaHune

naHuns

1. Beibepute us cnmcka SCADA poccuincknx nponssogutenen:
InTouch;
WinCC;
TraceMode;
Master SCADA.

2. HasoBute onepaunoHHblie CUCTEMbI pearibHOro BpeMEHMN
DOS
Windows
UNIX
QNX

3. Ha ypoBHe KOHTPOMNepoB, 4aTYUKOB MCMOSNHUTENbHbLIX MEXaHU3MOB peanuayloTcs cneay-
lOLLME OCHOBHbIE 3a4a4u:
C6op n obpaboTka MHOpMaLUM O NnapamMmeTpax TeXHOSIOrMYEeCKOro npowecca.
HenocpencreeHHoe uucpoBoe ynpaBneHue.
ABTOMaTnyeckoe fiorn4yeckoe ynpasrneHue.
Py4Hoe ancTaHUMOHHOE yrpaBneHue

4. MporpammHble moaynu SCADA, peanu3oBaHHbIE Ha LLEXOBOM YpOBHE 0bnagatoT cnegyowm-
MU PYHKLMOHANbHLIMWU BO3MOXHOCTSIMU:




C6o0p n o6paboTka uHhopMaL MU C KOHTPOSNEPOB, pabounx CTaHUUIN , CepBEpoOB.

C6op 1 obpaboTka MHpopMaLMM C AaTYMKOB 1 Nepedaya yrnpaBstoWmMX CUTHANIOB UCMOSTHU-
TelnbHbIM MEeXaHU3MaM.

PerMCTpauvm n XpaHeHune OaHHbIX.

Bwsyanusauuﬂ AaHHbIX C TOMOLWbHO MHEMOCXEM;

Ha atane pa3paboTku apXUTEKTYpbl CUCTEMbI ONpeaenseTcs:
DyHKUMOHaNbHOE Ha3HaYeHUe oTAeNbHbIX Yy3r0B aBTOMaTU3aLUuu.
CTpykKTypa rpacpuyeckux MHEMOCXeM.

BsanmogeiicTere oTAesNbHbIX Y3I10B.

KonunuyecTBo To4Yek BBOAa-BbiBOAa UH(pOPMaLIMKM ONA KaX[oro yana.

CoBOKYNHOCTb BCEX MaTeMaTUYECKUX 1 rpadpmyeckux komnoHeHToB MO ansa onepaTopckmnx
CTaHuui 1 KoHTponnepoB ogHon ACYTT1, 06beanHEHHBIX MHOPMAaLMOHHBIMU CBS3SMUN U
€NHOWN CUCTEMOM apXMBMPOBAHNA Ha3biBaeTCA

NMPOEKTOM.

YCTPOWCTBO, Ha KOTOPOM 3aMyLLEeH UCMOSTHUTESbHBIA MOAYIb, Peanu3yoLuii cepBepHbIe
hyHKUMK Ha3biBaeTcs npoekTa.
y3nom.

CTpykTypa, cocTosiLias n3 Habopa nepemMeHHbIX U Npoueayp, UMetoLLasi HACTPOKM Ha BHELL-
HWe JaHHble, naeHTUdUKaTopPbl U Nepuoa NnepecyeTa ee NepeMeHHbIX HasblBaeTcs

yana.

KaHarom.

B TRACE MODE 6 KoHcosnb - NnpegHasHadeHa and 3anycka Ha
Pa6ouen cTtaHunmn

KoHTponnepe

Kak Ha paboueli cTaHumMK, Tak 1 KOHTponnepe

Cepsepe

10.

B TRACE MODE 6 KoHcornb - He peanusyeT cnegytowme pyHKLmMm
He BbinonHsieT (pyHKUMU MaTeMaTU4eCKOM 06pPaboTKU AaHHbIX
He BbinonHsieT apxuBaLuuio faHHbIX

He nopgaepxuBaeT rpadouyeckmin uHTepdenc

He BbINOMHSAET (hyHKUMM AMCNETYEPCKOro yrnpaBneHns

11.

B TRACE MODE 6 KoHcornb - nogaoepxuBaet 0OMeH AaHHbIMU C
KoHTponnepamu

PacnpegenenHbimn YCO

Pa6ouyumu ctaHUMaAMMU

C koHTponnepamm n pabovmMMmm CTaHUUSIMU

12.

[Tepeuncnure ceTeBbIe MPOTOKOJBI MAKETHOH Mepeaad TaHHBIX
NETBIOS

TCP/IP

PROFIBUS

MODBUS

3.1.2 [KB-9- CrnocobeH ncnosnb3oBaTb COBPEMEHHbIE TEXHOSTOrMM 06paboTku
NMHopMaunn, CoBpeEMEHHbIE TEXHUYECKME CPEACTBA YNPaBeHUs, BblYUCUTENBHYIO
TEXHUKY, TEXHOSTOMMMU KOMMbIOTEPHBIX CETEN N TENEKOMMYHUKaLMA NpY NPOeKTupoBa-
HUW CUCTEM aBTOMaTM3aLmm 1 yrnpaBreHus

Ne 3a- | TecTtoBoe 3agaHue
AaHus
13. B cdyHKkumoHansHom 6noke TexHo FBD nosuums 4 o3Havaet




6 — SINO) 1

1:2

4 5
KpaTkoe 0603HavYeHne OyHKLMK, BbINOMHAEMO GITIOKOM;
(PYHKUMOHaNbHbIE BXOAbI;
(hYHKLMOHANbHbIE BbIXOAbI;
nopsaKoBbIN HOMep PYHKLMOHANbLHOro 6nokKa;
HOMeEp crieaylollero yHKUMOHanbHoro 6roka, KoTopblii 6yAeT BbINOMHATLCA NOcne Teky-
Liero;
BXO[ 3anycka.

14. YKasaTb, B KakOn NocrnegoBaTenbHOCTN ByayT BbINONMHATLCA (DYHKUMOHaNbHbIe 6riokm B FBD
nporpamme. _
al. . N . B
—4s B} | —8 B —es B
C ic ; —jC ic C cr—
FD ’D—|E —o 'Dr‘ : D D
0: b 1 4:
: A wm— : A wat— : A it —
L8 B —B B— — B Bl—
—jc ci— —Jc wcf— —Jc
— D DE— — D DE— — D D—
2 3 s
0-1-4-2-3-5
2-3-4-5-1-0
0-1-2-3-4-5
3-5-1-4-0-2
16 PyHKUMOHanNbHbIN 6510k PID  dhopmumpyeT BbixogHoe 3HayveHue no MN[-3akoHy OT BENMYMHbI,
19

nogaHHon Ha ero Bxog INP v paccuntbiBaeTcs no hopmyne

PD

‘NP
kP
+— KD o
o 71
i— MAX
i —f MIN
. |ose
Q= KP *INP + KD * (INP - INP,)/dt + £ KI *INP *dt

Q= KP * INP + KD * (INP + INP4)/dt + £ KI *INP *dt

Q= KP * INP + KD * (INP + INP4)/dt + I KI *INP *dt

Q= KP * INP + KD * (INP + INP4)/dt + KDD * (INP - 2*INP++ INP,)/dt*dt




16. Bxog ST dpyHKkumoHanbHoro onoka SELO npegHasHayeH ans

SELD

— PV
— 5T Qv
—ALR RUNE
—V

0B:E

3aaHna npon3BoanTENIbHOCTU

KOHTPOJIA COCTOAHUA arperatoB

KOHTpOnsi paboTocnocobHOCTU

3agaHusa paborocnocobHocTn 1-ro ogHoro arperarta

3.1.3 MKs-1 - CnocobeH NpMMEHSTb COBPEMEHHbIE TEOPETUYECKME U IKCMEPMMEHTA/IbHbIE METOAbI
pa3paboTKM maTemaTUYecKMx mogenen ucciesyembix 06beKToB U NPOLLECCOB, OTHOCALLMXCA K
npo¢deccMoHanbHOM AeATeIbHOCTH

Ne 3a-
TecT (TecToBoe 3agaHue)
AaHus
Yin = Vi
MpuBeseHHOe BblpaxeHne SBNseTcs ~
0
17. npaBbIM KOHEYHO-Pa3HOCTHbLIM OTHOLLEHWEM NepBOoro nopsigka
NeBbIM KOHEYHO-Pa3HOCTHLIM OTHOLLEHWEM MEPBOro nopsaaka
LIeHTparnbHbIM KOHEYHO-Pa3HOCTHLIM OTHOLLEHMEM NepPBOro Nnopsiaka
Vit =2ty
MpvBeseHHoe BblpaxeHne sBnAeTca = — o
0
18. KOHEYHO-Pa3HOCTHbLIM OTHOLLEHMEM NEPBOro nopsaka

KOHEeYHO-Pa3HOCTHbIM OTHOLLEHMeM TpeTbero nopsaaka
KOHe4YHO-Pa3HOCTHbLIM OTHOLUEeHeM BTOPOro nopsigka

MpuBeOeHHOE BbIpaXXeHue ABMAETCH V; =a,y, , +a,y, , +bu,
KOHEYHO-Pa3HOCTHbLIM YpaBHEHMEM NEPBOro nopsifka ¢ 3anasgblBaHMeM

19. 1 KOHEYHO-Pa3HOCTHLIM YpPaBHEHNEM TPETLENO Nopsiaka 6e3 3anasgbliBaHus
KOHEeYHO-Pa3HOCTHbIM YpaBHEeHUeM BTOPOro nopsiaka 6e3 sanasgbiBaHUsA
KOHEYHO-Pa3HOCTHbIM YpaBHEHMEM BTOPOro Nnopsiaka ¢ 3anasgblBaHueM

. T
BblpaxeHue aBnaeTca dpopmMyrnon pacyeTa 9 = T
0

20. BpemeHu uncToro 3anasgbiBaHUA
lMocTosiHHOM BpeMeHun
Llenoro uncna TaktoB 3anasfbiBaHus

MapameTtp TO Ha3biBaeTcs
NOCTOSAHHOW BPEMEHU

21. HaCTpPOEYHbIM NapamMeTpoM perynatopa
TaKTOM KBaHTOBaHWS

BPEMEHEM YUCTOro 3anasablBaHUs

MpuBeaeHHOE BbIpaXeHWe ABNAETCS ¥, = ) d, ¥, +bu,

J=1

22 KOHEeYHO-Pa3HOCTHbIM YpaBHEHNEM NepBOro nopdnka be3 3anasgbiBaHUA
KOHEYHO-pa3HOCTHbIM yYpaBHEHMEM NEepBOro nopAanka ¢ 3ana3ablBaHNEM
KOHe4YHO-pPa3HOCTHbLIM ypaBHeHUeM N-ro nopsigka c sanasgbiBaHuem
KOHEYHO-Pa3HOCTHbIM YpaBHEHNEM TPETLEIO NopaaKka 0e3 3anasgbiBaHus

23. M 2T} +T'T, - T; -7 b KT}
a, = a, = =
puvBefEeHHbIE BbIPAXEHUSA SABMNAOTCH 4, T2+TT, 2T T +TT7




dopmynammn B3aMmMocBa3n KoadhpuuneHToB andpepeHumnansHOro n CoOoTBETCTBY-
toLLIero KOHEYHO-Pa3HOCTHOrO YpaBHEHUI NepPBOro nopsaka obbekTa

Popmynamm B3aumocBsian koadduumeHtoB anddepeHunanbLHOro U CoOoTBeT-
CTBYHOLLErO KOHEYHO-PAa3HOCTHOrO ypaBHEHUI BTOPOro nopsigka oobekTa
dopmynammn B3aMMocBa3n KoadhpuuneHToB anddepeHumnansHOro n CoOoTBETCTBY-
lOLLLEero KOHEYHO-Pa3HOCTHOrO ypaBHEHWIM BTOPOro nopsiaka perynsaropa

dopmynammn B3aMMoOCBA3N KO3IdULMEHTOB andddepeHUmnanbHOro M COOTBETCTBY-
IOLLLEro KOHEYHO-PAa3HOCTHOIO YpaBHEHNI NEPBOro Nopsgka perynstopa

24.

PaspaboTka gMcKkpeTHOM AMHaMU4eckon moaenn obbekta Ha OCHOBE SKCMEPUMEH-
TanbHO-CTAaTUCTUYECKOro noaxoaa no aKcnepumeHTanbHbIM AaHHbIM BXO4a U Bbl-
Xo[Qa HasblBaeTcs

OnTtummnsauymen

UpeHTndmkaumen

[vckpeTusaunen

MHBapUaHTHOCTLI0

25.

NaeHTnmkaums ocyuwecTnseTcss Ha OCHOBE
MeTopa rpagmeHTa

MpunHUMNa aBTOHOMHOCTH

MeToaa HauMeHbLUUX KBagpaToB
MpuHUMNa NHBAPUAHTHOCTH

26.

BblpaxeHue aBnaeTca u; =u,, +q.e; +q,¢,_ +q,€;,
KOHEYHO-pa3HOCTHbIM yYpaBHeHueM N 3akoHa perynmpoBaHua
KOHEYHO-Pa3HOCTHbIM ypaBHeHneM [1 3akoHa perynupoBaHns
KOHEYHO-pa3HOCTHbIM ypaBHeHueM MNMU[ 3akoHa perynupoBaHus
KOHEYHO-Pa3HOCTHbIM ypaBHeHMeM W 3aKkoHa perynmpoBaHus

27.

T0+Ta _ToTu+T02_2T0T0 Ta

MprBeaeHHbIE BbIpaXeHUa ABNSTCA ¢, =———k, ¢, = k, q,=k,—=
TO TOTu T()

YpaBHEHUAMN B3aUMOCBSA3M ANCKPETHbBIX Y aHaNOroBblX HACTPOEYHbIX NapamMeTpoB
M 3akoHa perynmpoBaHus
YpaBHEHUAMN B3aUMOCBSA3M ANCKPETHbIX M aHaNoroBbixX NnapameTpoB obbekTa
ynpasneHus
YpaBHEHUSAMU B3aMMOCBSI3U ANCKPETHbIX U aHaNoroBbIX HaCTPOEYHbIX Na-
pameTtpos N[ 3akoHa perynupoBaHus
YpaBHEHMAMUN B3aMMOCBA3N OUCKPETHBLIX U aHANoroBbIX HACTPOEYHbIX NapaMeTpoB
I1 3aKoHa perynupoBaHuns

28.

OnTuMmnsaumns ocyLLecTBNAeTCA Ha OCHOBE
MeToga HauMeHbLUNX KBaapaToB
MpunHUKMNa aBTOHOMHOCTH

MeTopa rpagueHTa

[MpuHUMNA MHBAPMAHTHOCTM

290.

B 23 (7 - -2
BoipaxkeHune siBnseTcs 0 04y
dopmMynon YMCNEHHOTrO pacdeTa NHTErpanbHOM KBagpaTUYHOM OLLIMOKM
HavanbHbIMK yCnoBuAMM Npy oNTUMU3aLMK perynsatopa B OQHOKOHTYPHON cucteme
YcnoBue OKOHYaHus UTepalmoHHOM npoueaypbl NoMcka onTMMyma

dopmyrnon pacyeTa HOpMbI rpagneHTa

YacTHOM Npou3BOAHOM MHTerpanibHOM KBagpaTU4YHOM OLIMOGKKM MO HacTpoMKe
undpoBoOro perynsatropa

30.

o =gl -1 Sy
BbipakeHve aBnsieTcs 94y
HavanbHbIMK YCIIOBUAMM NPU ONTUMMU3ALMK perynatopa B OAHOKOHTYPHOW cucteme
Popmyrnon pacyeta ONTUMarbHbIX 3HAY€HU HACTPOMKU perynsatopa
dopmysnon pacyeTa HOpMbI rpagueHTa
Cuctemom KBasnmaHanmMTUYeCcKuX peKyppeHTHbIX 3aBUCUMOCTEN
YacTHOM NpoM3BOAHOM MHTErpanbHOW KBagpaTU4HOWM OWWMOBKM No HacTpovike umd-




POBOro perynaropa

, oS as™!

kH—— >0
el
sz,f’l,ai~ S <o
BbipaxeHue siBnsieTca i %4
31 dopmynon YNCIIEHHOrO pacyeTa MHTerpanbHON KBagpaTUYHOWN OLLINGKK
®dPopmynon pacuyerta koadhduumeHTa wara
dopmynon pacyeTa onTMMarnbHbIX 3HAYEHUI HACTPOWKK perynaropa
dopmyrnon pacyeTa HOpMbI rpagneHTa
YacTHoM NpoM3BOAHOW MHTErparnbHOW KBagpaTUYHOW OLIMOKM MO HacTpourke uud-
pOBOro perynsaropa
M Vi<é
puBeOEHHOE BblpaXeHne sBnseTcs
dopmynon pacyeTa onTMManbHbIX 3HAYEHUI HACTPOWKK perynaropa
32. dopmysnion pacyeTa HOpMbI rpagueHTa
YcnoBue OKOHYaHUA UTepauMoOHHOM Npoueaypbl NOMCKa oNnTUMymMa
Cuctemon KBasmaHanMTM4eCckux PeKyppPEeHTHbIX 3aBUCUMOCTEN
Onepatop casura z Ucnonb3yeTcs Ars NonyvyeHns
HenpepbIBHOM NepeaaTovyHOM (pyHKLMN
33. OUCKPeTHON nepeaaToyHon pyHKLMN
KOHEYHO-Pa3HOCTHOro ypaBHEHUs
KBa3mMaHannTU4eCKUxX PEKYPPEHTHbBIX 3aBUCUMOCTEN
BbibepuTe guCKpeTHYI0 nepeaToyHyo OYHKLMIO, COOTBETCTBYIOLLYIO NPUBEAEH-
Vi=ay_ +bu_,
—1-d —1-d
Wy (2 =L by (2 =2
1+az I-a
—1-d —1-d
34. W) =2t ()=
HOMY KOHEYHO-Pa3HOCTHOMY YpaBHEHUIO l-az —1-=
a
b
c
d
BbibepuTe gUCKpeTHYI0 nepeaToyHyo OYHKLMIO, COOTBETCTBYIOLLYIO NPUBEAEH-
U =u; +4q,¢ +4q€.,
—q,z”" +q,z7"
-1 -1
35. W (2) = Wiqu AW, (2) = %
HOMY KOHEYHO-Pa3HOCTHOMY YpPaBHEHUIO z 1+z
a
b
c
d
MHOrOKOHTYpHbIE CUCTEMbI UCNOSbB3YOTCA AN OOBEKTOB, XapakTepU3yoLLMXCA
CYLLLECTBEHHOW MHEPLMOHHOCTbIO
36. 3HAYNTENbHLIMIM BO3MYLLIEHMAMMN
Manow NHEPLMOHHOCTLIO
B3aUMOCBA3bIO perynmpyemMbix napaMmeTpoB
OTCYTCTBMEM BO3MYLLEHUI
37. YkaxuTte chopMyny Ansa pacyeTa 3KkBUBaNeHTHOro ob6bekta KackagHon CUCTEMbI

w) ww,
)Woamf — PI 1 . 02 b)Woaxs — P 10 1 . 02
1+, =W,
ww, ww,
C)Woax(f — p 10 - )Woaks — P 10 1 . 02
L+ W, L+ W,

perynupoBaHus
a




b
c
d

BbInonHsasa cTpykTypHble NpeobpasoBaHns (CBEPTKY) KackagHylo CUCTEMY Perynmpo-
BaHMSA MOXHO NpeACTaBUTb CneayoLLen 3KBUBaneHTHON CUCTEMON:
OQHOKOHTYpPHOM CUCTEMOM

38. KomGnHmnpoBaHHOM cnctemonm
HecBsasaHHOM cucTemom
CBsizaHHOM cUCTEMOM
Wf
W=
MpuBegeHHasn popmyna ncnonb3yeTcs Ans pacyeTta 0 :
39. ABTOHOMHOIO KOMMeHcaTopa NEPEKPECTHBIX CBA3EN
MHBapmaHTHOro KOMneHcaTopa BoO3MyLUEeHU1
Perynaropa kackagHOW CUCTEMbI
OKBMBANEHTHOro 06beKTa CBA3aHHON CUCTEMBI
Co3spaHue cncTem CBSI3aHHOMO PeryrnmpoBaHuns 3akodaeTcs B:
YcTpaHeHn BHYTPEHHUX CBA3en B OO beKTe
40. Bibope o6bekTa 6e3 nepekpecTHbIX CBA3EN
BBegeHun ononHUTENbHbIX BHELUHNE KOMMNEHCUPYIOLLMX CBA3EN MEXAY perynaro-
pamu
Kakne nogxoabl MCNOMb3YyOTCSA NpW pacyeTe CBA3aHHOW CUCTEMBI:
MeTOoA HauMeHbLUNX KBaapaToB
MeTo[ CBEPTKU
OAHOBPEMEHHAas ONTMMM3aLNS PErynsiTopoB 1 KOMNEHCAaTOPOB
41. MeToa A4EKOMMNOo3nLnm
pasgenbHas onTUMU3aumsa perynaropos U KOMNEHCaTopoB
MEeTOoA AnaroHanusauum
NPVHLMN MHBAPUAHTHOCTM
Ha OCHOBE NPUHLUMNA aBTOHOMHOCTH
- -, —
e=y -y
Yy — -
u =W, -e
- P
u=w, u
. y=W,-u
42. MpuBegeHHas cuctema ypaBHEHUI SBNSETCS
BekTopHO-MaTPUYHBLIM ONMCaHMEM KacKagHOM CUCTEMBI
BeKTOpHO-MaTpUyHbIM ONUCAHNEM OOHOKOHTYPHOW CUCTEMBI
CkanspHbIM onmcaHmemM KOMBUHNUPOBAHHOW CUCTEMbI
BeKkTOpHO-MaTpPU4YHbLIM ONUCaHMEM CBA3AHHOM CUCTEMbI
CkansipHbIM onncaHMeM CBSI3aHHOW CUCTEMBI
CkansipHbIM onncaHneM HeCBSI3aHHOW CUCTEMBI
BekTopHO-MaTPUYHBLIM ONMCaHNEM HECBA3AHHOW CUCTEMBI
43. YKaxuTe CTPYKTYpY MaTpuubl nepeaaToyHbiX YHKLUMA perynsaTopoB Npy NCNOMb30-

BaHNN BEKTOPHO-MATPUYHbIM ONMNCaHNEM CBSI3aHHOW CUCTEMBI perynmnpoBaHua

— [wr w2 — (w0
aWw,=|"" Pl oW,=| "
Wy 0 0 W 0w
bW oo i, =| "y
o w0
a
b




d

- — = = = =
MpuBEaEHHOE BbIpaXeHue SBRseTcs ~ LW W W)™ - WoWiWpy
CkansipHbIM onncaHnemM KOMOMHNPOBAHHOM CUCTEMBI
BekTopHO-MaTpUyHbIM ONMCaHNEM HECBA3AHHOW CUCTEMbI

44, CkansipHbIM onncaHMeM HeCBsI3aHHOW CUCTEMbI

BekTopHO-MaTpPUYHbLIM ONMCaHMEM KacKagHOM CUCTEMbI
BeKkTOpHO-MaTpPUYHbLIM ONMCaHUEeM CBSI3aHHOW CUCTEMbI

CkansipHbIM onMcaHMeM CBA3aHHON CUCTEMBI

BeKkTopHO-MaTpuyHbIM ONMCAHNEM OOHOKOHTYPHOW CUCTEMBI

—__uaem —__uasem -1 —__u,uaem
MpuBeOEHHOE BbipaXkeHne ABnsAeTcs Wi ==(Wo )" W
CkansipHbIM onncaHueM HeCBsi3aHHOW CUCTEMBI
CkansipHbIM onncaHnemM KOMOMHNMPOBAHHOM CUCTEMBI
45, CkansipHbIM onncaHneM CBsI3aHHOW CUCTEMBI
BekTopHO-MaTpUYHbIM ONMMcaHNeM HeCBA3AHHOW CUCTEMBI
BekTopHO-MaTPUYHbLIM ONMCaHMEM KacKagHOM CUCTEMBI
BekTopHO-MaTpu4HOM hOpMyIion pacyeTa aBTOHOMHbIX KOMMEHCAaTOPOB CBA-
3aHHOW CUCTEMbI

3.1.3 T[1KB-5 - CnocobeH MpPUMEHATb COBPEMEHHbLIE TEOPETUMYECKME U SKCNEPUMEHTAarNbHbIE
MeToAbl pa3paboTkn MaTeMaTUYecKkMx Mogenen ncecnegyemMblx 06bEeKTOB 1 NMPOLIECCOB,
OTHOCALWMXCS K NpodeCccnoHarbHOM AeAaTeNbHOCTH

Ne 3a- TectoBoe 3afaHne Cc BapnmaHTaMuy OTBETOB U NpaBUiibHbIMW OTBETAMMU
JaHus
46. YcTaHoBWTE COOTBETCTBUE apPXUTEKTYP HEMPOHHLIX CETEeN NX Tnam
NonHocBA3HbIE CETH CBepTOouHbLIE CETU
47. Ha puc npencraeneHa cnegytollas apxuTekTypa HEMPOHHON CeTU:
nornHocBA3Has
CBepToOYHas
XxaoTundeckasi
O
[
I
|
.
I
I

L
S _suplaan i g DEEIlEE

48. B apxutekType cBEPTOYHOIrO Cros HEMPOHHOW CEeTU

HeT obpaTHbIX CBA3EN MEXOy HEMpPOHaMM

cylecTtByeT obpaTHasi CBs3b OT BbIXO40OB HEMPOHOB K BXOA4aM

KaXXabll HEMPOH CBSI3aH CO BCEMW OCTaflbHbIMM HEMPOHAMW, B TOM YMCNEe U caM C
cobon

KaXAbl HEMPOH CBA3aH NULLb C rPYNNON HEMPOHOB COCeaHero Cros

49, Ha pucyHke nsobpaxeHa cnegymolias yHKUNS akTUBALUK:




Af(x)

f(x) = kx

JInHenHasn
lMNoporoBas
CurmounpanbsHas

s A

50.

Ha pucyHke nsobpaxeHa cnegyoliast QyHKUMST akTUBaLUM:
Afi(x)
Lmpuwx=T

SO {D, mpux 2T

¥

JlnHenHas
MoporoBas
CurmounganbHas

51.

Ha pucyHke nsobpaxeHa cnepgyroLias yHKUMS aKTMBaLUK:
f(x)
A

Fix)=1/{1+e™

X
[
Lol

JInHenHas
MNoporoBas
CurmompanbHas

52.

Ha pucyHke nsobpaxeHa crnegyroLwias hyHKUMS aKTMBaLUK:

104

f(x) = max(0, x)

-10 0 10

JlnHenHas
lNoporoBas
RelLu

53.

C nomoLLbio Kakoro nporpaMMHOro obecneveHmst MOXXHO Co34aTb HEMPOHHYHO CETb?
Word

Matlab
Excel
Python

54.

B Matlab opraHunsoBaHbl cnegytolme npuemsl paboTbl C HEMPOHHBLIMWU CETAMM:
¢ nomouwbio GUI-untepdennca NNTool




¢ nomouwbio SIMULINK
HEeT BO3MOXHOCTN paboTbl C HEMpOCcEeTAMM
peXumM paboTbl U3 KOMaHAHOIO OKHa

55.

K 6ubnmoTtekam rnybokoro o0y4yeHus OTHOCATCS
TensorFlow

Keras

Numpy

Seaborn

56.

Ha puc npeacraeneHa creaytoLas Tononorns HepoHHon ceTu:

NONHOCBSA3Has
c 06paTHbIMM CBA3SAMU
cBEpTOYHas!

57.

CospgaTtb cnon KoxoHena B Matlab moxHo komaHaoi:
Newp()
Train()
Newc()
Adapt()

58.

Mwukponpoueccop 3To .

LUudpoBoe ycTponcTBo, npegHasHa4yeHHoe ansi oopaboTku uudpoBon nHdopmauum
YCTpOWCTBO, NpeaHa3HavYeHHoe AN ynpaBreHust onepaumsivMm

YCTpOWCTBO, NpeaHas3Ha4YeHHoe ANS BbINONIHEHMS apuMETUHECKUX onepaLni.
YCTpoWCcTBO, BXOAsLLee B cOCTaB NpubopoB 1 cpeacTs aBToMaTusaumm

59.

Mo uncny 6onblumx uHTerpanbHbix cxem (BUC) B MUKponpoLEecCopHOM KOMMIEKTe pasnu-
YalT MUKPOMNPOLLECCOPSI:

OfHOKaHanbHble, MHOrokaHasnbHble U MHOTOKaHanbHble CEKLMOHHbIE;
OofHOaJpecHble, MHOTOaApECHbIE U MHOroaApecHbIE€ CEKLNOHHbIE;

OOHOKpUCTarnbHbIE, MHOFOKPUCTalTbHbIE 1 MHOTOKPUCTarbHbIE€ CEKLMOHHbBIE;

4) ogHOpas3psgHble, MHOropaspsgHble 1 MHOropaspsaaHble CEKLMOHHbIE.

60.

Cuctema komaHa, Tvnbl obpabaTtbiBaeMbIX AaHHbIX, PEXMMbI agpecauun 1 NPUHLMUNLI pa-
©0TbI MUKpOMpoLeccopa — 3TO:

MakpoapxutekTypa;

MukpoapxuTekTypa;

MuHuapxuTekTypa;

MoHoapxuTekTypa.

61.

np0MbILLIJ'IeHHbIe KOTpOJ1iepbl MO KOHCTPYKTUBHLIM XapakTepucTtukam pasnnyarTcAa Ha

MoHo6no4HbIe, MOAyIbHbLIE BCTPauBaeMble;
MoHob6no4Hble, PC-coBMeCTMMbIE, CKaHMPYHOLLLEro TUMA;
Knaccuyeckne n PC-coBMecTUMbIE;

62.

HenocTtaTkamy MOHOGNOYHBIX KOHTPOJNIEPOB SBMSAOTCS

Bbicokasi cTOMMOCTb.

CroXHOCTb NMPOrpaMmMmnpoBaHus.

Y3kue (pyHKUMOHamNbHbIe BO3MOXHOCTU 3a CYeT OrpaHU4YeHHOro Yncna KaHano Beoga-
BbiBOAA

63.

OAHMM 13 OCHOBHBIX KOMMOHEHTOB MOAYITIbHbBIX KOHTPOSIEPOB ABNSAOTCA
Mogynu BBOAa-BbIBOAA

LWaccu

Moaynb nutaHus

64.

Laccy mogynbHOro KOHTponnepa npegHasHavyeHo ans:

3ameHbl Kopryca B cnyyae MoHTaxa Ha DIN-penky

YcTaHoBKM Moaynen

YcTaHOBKM MoAyJie U opraHM3auun B3aMMOCBSA3U MexXay HUMU

65.

BcTpavBaeMble KOHTPONEpPbl BhINOMHSIOTCS B
Buae ycTponcTts, yaoGHbIX At MOHTaXa
¢opmarte PCl-ycTponctB




TUNOBOM UCMOMHEHUN Anst MOHTaxa Ha DIN-peinky

66.

PC-coBmMecTMMbIE KOHTPOMSEPbI MOTYT XapakTepmn3oBaTbCA HaNMuYneMm:
BcTpoeHHOro MmoHuTOpa

BcTpoeHHbIMM Yacamu pearnbHOro BpeMeHu

Ocobor onepaunoHHON CUCTEMBI

OnepauunoHHomn cuctemomn ¢ sapom Windows, Linux, DOS v ap.

67.

MpoLeccopHbIi MOAYNb KOHTPOMNepa xapakTepusyeTcs crnegyowumm
XapakTepuctukamm____

MOLLHOCTbIO U NPOM3BOANTENBHOCTBIO

yncnom noanepxuBaeMbIX KaHanoB BBoAa-BbiBoAa

CTOMMOCTbBH M PEMOHTOMNPUrOAHOCTbLIO

68.

OcHOBHOE HasHayeHve Moayrs aHanoroBoro BBoAa
npeo6pa3oBaHune aHarIoroBoro 3Ha4eHusi B uMdpoBon koa
dunbTpaums curHana

OMpoc AaT4YMKOB

69.

Mogaynu aHanoroeoro BBoOAa KoTposnepa MoryT paboTtaTtb C gaTynkamu BblaaloLwyMm
YHU(PULMPOBAHHBLIN N HeYHUDULMPOBAHHBLIN cUrHan

YHUPULMPOBAHHBIN CUrHan

HEeYHUULMPOBAHHbLIV CUrHan

70.

Mogaynu guckpeTHoOro Beoda npeaHasHaveHbl s

ynpaBreHnst AUCKPETHbIMU YCTPONCTBaMU

npeoGpa3OBaHm| CUrHana KoMmmyTtauumMm KHONMOK N KOHUEeBbIX BbIK/loMaTeneun B Lll/ld)-
poOBOM Kop,

Mprema unpoBOro curHana ot MHTENNEKTyanbHbIX A4aTYNKOB

71.

OcHoOBHOW (pyHKLIMEN MOAYNEeN aHanoroBoro BelBoAa SBnseTcs:
YnpaBneHue knanaHamm

YnpaBneHne aneKkTpuyeckummn gBuratensimm

Mpeobpa3oBaHue UMpPOBOro Koga B aHanorosbiv curHan

72.

K OCHOBHBIM T1Mam Mogynemn QUCKPETHOro BbiIXo4a OTHOCATCS
penenHbli BbIXOA

LMdpOoBOM BbIXOA

TPaH3UCTOPHbLIN BbIXOS,

penenHbIA U TPAH3UCTOPHbLIN BbIXOA,

73.

Moaynu CH4eTYMKOB OTHOCHTCS K:
ApundmeTnyeckum Mogynsm
ApnMETHKO-NOrMYeCKNM MOLYNAM
Moaynsm cneuvanbHOro Ha3HavyeHus

74.

KMcnonb3oBaHue Mmoaynewn cHeTYNKOB 0BYCnoBreHo

HeobxoanmocTbio 3aMeHbl NPOLLECCOPHOIO MOAYNS NPY BbIXOAE ero U3 CTpos
HeobxooumocTblo noacyeTa MMNynbCcoB

Heo6xoaumMocTbio nogcyeTa MMNYNbCOB € 6ONbLIOW YacTOTOW CneaoBaHus.

75.

MO,EI,yJ'II/I NOo3NLUMNOHNPOBAHNA NpeaHa3HavYeHbl An4d:
YHpaBneHMﬂ ABUNXeHueM N nepemMmeLjeHnem
Onpep,eneHMﬂ nosnunn n npeagmeTa npom3Boacrtea
YHpaBneHMe KrnanaHamum n LUVI6epaMVI

76.

KoHTponnepbl ckaHMpyoLLero Tuna ato NpuGopbl, KOTopble
onpaLuMBatoT BCE AATYMKN OJHOBPEMEHHO

CO3[al0T KONUI0 BXOAHbIX 3HAaYE€HUN B NaMATU AaHHbIX
MPOBOAAT ANArHOCTMKY BCEX COBCTBEHHbLIX CUCTEM

77.

Bpemsa peakuumn KoHTpornepa 3To
BpemMsa OT MOMeHTa U3AMeHEeHUsA COCTOAHUA CUCTeMbl A0 BblpaGOTKM ynpaBsnsawouwero
BO3OEACTBUS.
BPEMS, B TEYEHNM KOTOPOro KOHTponnep oTpaboTaeT usMeHeHne 3agarwLero BO3aencTeuns
BPEMS B TEYEHMU KOTOPOro KOHTPOSIEP onpallnmBaeT Bce AaTYNKU B CUCTEME

78.

OpuH anckpeTHbin Bxog MJIK cnocobeH npuHumMaTh
OOWH GUHAPHbINA INIeKTPUYECKUN CUrHan

ABa OMHapPHbIX 3NEKTPUYECKMX CUrHana

2°n BUHAPHBIX ANEKTPUYECKUX CUTHana

OOMVH aHaNoroBbl 9NEKTPUYECKUIA CUrHan

79.

Ha ypoBHe nporpammbl oavH auckpeTHbl BxoA MK ato
oAuH 6uT uHcpopmaumm
ABa buTta uHgpopmaumm




curHana tmna REAL
curdHan tuna STRING

80. HenocpeacTBeHHO MOryT GbITb NOAKIMIOYEHBI K ANCKPETHbIM Bxogam MK
BbIKIlOYaTENN

KOHTaKTbI pene

0aTyMKM TemnepaTypbl

81. AHanoroBble BxoaHble curHansl B MJ1K ob6a3aTtensHO noasepratoTcs
aHanoro-undpoBoMy npeodpa3zoBaHUIO

undpo-aHanoroBomy npeobpasoBaHmio

nepeBoay B UHXEHEPHbIE BENMNYUHBI

npeobpa3oBaHuio B OyreBble NpeMEHHbIE

82. OpuH anckpeTHbIn Bbixod MNJ1K cnocobeH koMmyTHpoBaTh
OOWH 3NeKTPUYECKUN cUrHan

ABa OMHapHbIX 3NEKTPUYECKUX curHana

2n BUHaPHBIX 3NEKTPUYECKUX CUrHana

OAMH aHasoroBbIN ANEKTPUYECKNA curHan

83. C TOYKM 3peHus nporpamMmMbl 04uH gMckpeTHbIn Bbixog MJIK aT1o
oauH 6uT uHdopmauumn

Asa buta nHdopmaumm

curdan tuna REAL

curHan tuna STRING

84. MK ckaHupytoLiero Tuna paboTaroT LMKIMYECKM N0 MeToay
nepuoanYecKoro onpoca BXoAHbIX AaHHbIX
neprmoanYecKoro onpoca BbIXOAHbLIX AaHHbIX

NMOCTOSIHHOIO BKITKOYEHMS

NepuoaN4ECcKOro BKITHOYEHMWS

85. . Pabouun uukn MJIK sknovaeT
4 chasbl

2 dasbl

5 ¢pas

3 dasbl

3.1.4 T1KB-7- Cnoco6eH BbiGUpaTb MeToAbl M paspabaTbiBaTb anropuTMbl pelleHns 3aaad
ynpaBneHnsi B TEXHUYECKMX cUcTeMax

Ne 3apa-

e TecT (TecToBoe 3agaHue)

86. | YkaxuTe A3blK Ha KOTOPOM HaMMCcaH CreayroLmi Ko nporpamMmmbl:
And1 := And2 and And3;

ST

IL

LD

FBD

87. | Ykaxute s3blKk Ha KOTOPOM HanucaH crneaylLwnii Ko NPorpaMmbl:
LDN Pump_Control

IL

ST

FBD

LD

88. | YKaxuTe A3blK Ha KOTOPOM HanucaH criegyroLwmim Kog nporpamMmmbi:

Double-click to edit diagram comment |

wn ||

Dauble-click to edit network comment !

| |3,
=]
&

LD




ST
IL
FBD

89.

YKaxute a3blk Ha KOTOPOM HanucaH crieayoLwuii Kog NnporpamMmmei:
000z

AMD_BCOL

al
a2 1 —I—— N1 Output f———
[ ——z

FBD
ST
LD
IL

90.

YKaxuTte a3blK, Ha KOTOPOM HanucaH crneayoLLnin Ko NporpaMmbi:

Double-click to edit diagram comment |

wn ||

Dauble-click to edit network comment !

4 p—
I
U

LD
ST
IL
FBD

91.

lMepemeHHas Tnna bool umeet

1 6UT NnamMAaTn

2 buTa namaTtu

8 6UT namATn

TaKoro TMna nepeMeHHbIX He CyLLLeCTBYeT

92.

Mpadunyeckmin A3blk NPOrpaMMnUPOBaHUS], ABMSIOLINACSA CTaHOAPTU30BaHHLIM BapUaHTOM
Krnacca si3bIkOB penemHO-KOHTaKTHbIX CXeM 3TO

Asbik LD

Asbik FBD

A3bik ST

Asbik IL

93.

TeKCTOBbIN BbICOKOYPOBHEBbIN 53blKk OBLLEro Ha3HayYeHUs, N0 CUHTaKCNCY OPUEHTMPOBaHHbIN
Ha lMackanb — 310 A3bIK
ST
IL
FBD
LD

94.

TeKCTOBbIN A3bIK HU3KOTO YPOBHS. BbIrMAANT Kak TUNUYHLIA A3bIK Accembriepa — 9T0 A3bIK
IL

ST

FBD

LD

95.

[MpoToKOMNbI NPOMBILLMEHHBLIX CETEN AENATCA Ha

MPOTOKONbl BEpXHero, HNKHEro ypoBHSA U YyHUBepcaribHble
crneuvanuM3npoBaHHbIE N TUMOBbIE

(HhM3MY4EeCKOro YpoBHS N CETEBOIO




96.

HART-npoToKON Mcnonb3yeT NpUHLMN npu nepegaye gaHHbIX
YacTOTHOM MOAYyNALUUN
nepegayv mapkepa

97.

MHoroTodeyHbIn pexxum paboTtsl HART-npoTokona npegHa3HayeH ans
Onpoca gatynkos

YpaneHHON HaCTPOMKM JAaTYMKOB BO BCEW CUCTEME yrnpaBreHus
Onpoca gaT4MKOB U yaaneHHOW HacTPOUKHU

98.

Mpotokon Device Net npeaHasHaveH ang:

PaboTbl ¢ AUCKPETHBLIMU YCTPOUCTBAMM

PaboTbl ¢ noneBbIMKU YCTPOUCTBaMU (4ATYUKM U KranaHbl)
ObGecneyeHuns B3aumoaencTBusi KOHTpossepa ¢ paboyen cTtaHumen

99.

MpoTokon ModBus umeeT crnegytowme pexumsl paboThbl
CUHXPOHHbINA 1 aCUHXPOHHbIN

C KOHTPONIEM YETHOCTM 1 6e3 Hero

ASCIl n RTU

100.

MpoTtokon PROFIBUS uncnonbayer:
Cxemy oTHoweHnn MASTER/SLAVE
Mpouenypy nepenayn mapkepa
MBpuaHein cnocob gocTyna K WwnHe

101.

Mpotokon PROFIBUS-DP vcnonb3yeTcs:
Ha HuxHeM ypoBHe ynpaeneHus

Ha BepxHeM ypoBHe ynpaBneHus

[ns cBs3M KOHTponepa ¢ paboyen ctaHuum

102.

MpoTtokon PROFIBUS- FMS ucnonbayetcs:
Ha HMXxHeM ypoBHe ynpaBneHus
Ha BepxHem ypoBHe ynpaBneHus

103.

Mpotokon Industrial Ethernet ncnonssyercs:

Ha HuxHem ypoBHe ynpaBrneHus

Ha BepxHem ypoBHe ynpaBneHus

Kak Ha BepxHeM TaK M Ha HXKHEM YPOBHe (OTHOCUTCS K YHUBepcanbHbl NpoToKonam)

104.

Cuctema nporpammupoBaHust ISaGRAF oTHocuTcs K:
YHuBepcanbHbIM CUCTEMaM NPOrpaMmMUpPOBaHUA
CuctemaM NporpaMMUPOBaHNS U HACTPOWKM AATYNKOB
SCADA-cuctemam

105.

Cuctema nporpammupoBanus CoDeSys oTHocuUTCA K:
YHuBepcanbHbIM cuctemam NnporpaMmmMmupoBaHuA
cucTtemam NPorpaMmMupoBaHUS U HACTPOMKU JATYMKOB
SCADA-cuctemam

106.

Cuctema nporpammupoBaHus Unity Pro oTHocuTes K:

YHuBepcanbHbIM cuctemMam NporpaMmmMmMpoBaHus

Cunctemam nporpamMMmMpoBaHUs U HACTPOMKN AaTYNKOB

Cuctemam nporpammmpoBaHusi KOHTponnepoB Schneider Electric

107.

Cuctema nporpammupoBaHus STEP7 otHocuTes K:
YHuBepcanbHbIM CUCTEMaM NPOrpamMmMUpOBaHUS

Cuncrtemam nporpammMupoBaHns 1 HACTPOWKU AaTYNKOB
Cuctemam nporpamMmMupoBaHWUA KOHTponnepoB Siemens

108.

Cuctema nporpammupoBanus WinCC oTHocuTcs K:
YHuBepcasnbHbIM cucTeMam NporpaMMmMpoBaHus
cMcTeMaM NporpamMMMPOBaHNS U HACTPOWKM AAaTYMKOB
SCADA-cuctemam

109.

K a3bikam no ctangapty MOK 61131-3 oTHocATCS :
Asbik ST

Asbik FBD

Asbikum IL,ST, FBD,SFC,LD

3.2. Ke#c-3agaHus




3.2.1 [KB-2 - CnocobeH NpMMEHATL COBPEMEHHbIE METOAbI pa3paboTkM TEXHMYECKOrO,

MHOPMALIMOHHOIO 1 anropuTMUYECKOro obecredeHns cUcTemM aBToMaTm3aumnn 1
ynpaeneHus

3adaHue: [laTb pa3BepHyTble OTBEThI Ha CrieAyloLiMe CUTyaUMOHHbIe 3a4aHus

Howmep
Bornpoca

TekcT 3agaHnsa

1

Co3spatb y3en, HacTpouTb 6a3y KaHanoB Anst USMepeHnst ypoBHS 1 TemnepaTypsbl. [Noa-
KIMOYMTb MHOPMaLMOHHbIE Tern NpoMbiLLneHHoro koHTponnepa MIC 2000. OpraHuso-
BaTb MOHUTOPWHI U3MEPUTENBbHOM MHGOPMaLUU.

OTBeT: Peanusauua 3agaum B TM -6
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3.1.2 [MKB-9- CnocobeH ncnonb3oBaTb COBPEMEHHbIE TEXHONOMMN 06paboTkM
NMHpopmaLnn, CoBpEMEHHbIE TEXHUYECKME CPEACTBA YNPaBeHUsl, BbIMUCIUTENBbHYHO
TEXHUKY, TEXHOSTOTNMN KOMMbIOTEPHBIX CETEN U TENEKOMMYHMKALMIA NPU NPOEKTMPOBa-
HUW CUCTEM aBTOMAaTM3aLMm1 1 yrnpaBreHus

3adaHue: [JaTb pa3BepHyTble OTBETbI Ha CNeAyLMe CUTYaLNOHHbIE 3a4aHus

Homep TekcT 3a1aHus
Bonpoca
2 Co3znath nmporpaMmy Ha sI3bIKe (DYHKITMOHAIBHBIX OJIOKOB, TIO3BOJISIIONTYTO IS

y4acTKa yBapKHU CycCJla peryjaupoBaTh TEMIIEPATypy CyClla Ha BBIXOJE U3 alllla-
pata CA B pyyHOM U aBTOMaTU4YeCKOM pexume(ucnonb3oBath [TU]] perymnsrop)

.

B atmoch epy

Ha cbl W, 8HHBIR nap
o
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o
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KongeHcaT
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FC_7- Bbixop perynsropa
PYUY 7 —pydHOe 3a1aHe MOJIOKEHUS PETYIUPYIOLIETo KianaHa
GE_8 — naruuk nonokeHus KjianaHa
7 P — nponopunoHanbHbII HACTPOCUHBIA KOAPDUITUEHT

R 7 1— uHTerpanbHbIil HACTPOCUYHBIN KOI(PDUITHEHT

7 D — muddepeHunanbHblii HACTPOEUHbIH K03 duinent
TE 6 — natuuk TemnepaTypsl
7 7 —3aaHue peryisTopa

CosgaTtb WwabnoH nporpamMmmbl 3nekTponpueogom Mmewwanku a3sike FBD ¢
BO3MOXHOCTbIO PY4HOrO yrpasneHus. [JokyMeHTUpoBaTb CTPYKTYpY
nporpaMmmMbl 1 COCTaB apryMeHTOB NporpamMmbl (HaMMeHOBaHWe aprymeH-
TOB CM. B CTPYKType 6a3e kaHanoB)

NI

oy
L,

TE 9
1 23 4 5 a4 7 B o 10 11 12 15 14 15 16 17 15 19 20 21 22
Puc. dyHKUMOHaNbHaa cxema aBTomaTmsauum




Tabnuua. CtpykTypa 6a3bl kKaHanos
CTpyKTypa U cofeprkanrue 0a3pl KaHAJIOB

Tun Jlnanazon Ha3nauenue
VYcnos-
Ne KaHaa/ En.
Hoe 000-
T. BUJ usMepe- | U3M
3HaYEeHHE | HM3MEHe-
B/ npen- HUSI epe-
B Oaze HUS
B CTaBIIe- JaT4uKa | HUA
KaHaJIOB
HUS
1 2 3 4 5 6
OCHOBHbBIE KAHAJIbI KOHTPOJISI U yIPaBJIeHUs
Kanajpl BBOJa aHAJIOTOBBIX CHTHAJIOB
10 In/Float LE 10 0+3 0+5 M | KoHTpoib ypoBHs B peakTope
In/Float 250 =
6 TE_ 6 0+120 ;8 0' °C | KoHTpoib TeMIepaTyphl B peakTope
5 In/Float FE 5 0+10 0+20 M*/4_| KoHTpouIb pacxojia Xia/iareHra
In/Float KOHTpOJIb NONOKEHUS PETYIUPYIOIIETO
8 GE 8 0+100 0+100 % opraHa B KOHTYp€ peryJIMpOoBaHHs pac-
X0J1a X/1a/lareHTa
9 In/Float VE 9 5+10 0+10 A KoHTposIb BA3KOCTH NOJIMMEpU3aTa
Kanajbl BbIBOJa AaHAJIOTOBBIX CHTHAJIOB
7 | Out/Float | FC 7 | 0+100 | 0+100 | % | PerynupoBaHue pacxoja Xj1ajareHra
Kanajsl BBOJa IHCKPETHBIX CUTHAJIOB
In/Hex16 KonTponb cocrosiHust aBurateneit
Konr_ne/kn
(8 6ur) = MEIIAJIKH U Hacoca
In/Hex 16 KonTpomns BKIIIOYEHNUS 1BUTATEIIS
1 NS 1 - - -
(1 6ur) — MEIIAIKH
In/Hex16 KOHTpOJb BBIKITIOYEHUS ABUTATEIS
4 NS 4 - - -
(1 6uT) - MEIIAIKH
In/Hex16
15 (1 6ur) NS 15 - - - KoHTponb BKIIIOYEHHS ABUTATENS Hacoca
18 Irz/lH 66;(;)6 NS_18 - - - KoHTpob BBIKIIOYEHHUS ABUraTels Hacoca
13 In/Hex16 Gs 13 ) ) ) KoHTpob OTKpBITHS KiIanaHa
(1 6ur) — PELMPKYJISILMN
14 In/Hex16 GS 14 ) ) ) KoHTpomb 3aKphITHS KiIanaHa
(1 6uT) - PELUPKYIISLUI
In/Hex16 KoHTpoJIb OTKPBITHS KIIallaHa OTKAUuKU
19 GS_19 - - -
(1 6ur) - MoJIMMepH3aTa
2 In/Hex16 GS 22 B ) B KoHTpOJIb 3aKpBITHS KJIallaHa OTKauKU
(1 6ut) - MOJIMMEpHU3aTa
Kanansl BBIBOAa AHCKPETHBIX CUTHAIOB
Out/
Hex16 (8 | Ymp_nas/kn YnpaiieHue ABUraTeIsIMHU U KJIallaHaAMK
ouT)
2 In/Hex16 NS 2 - - - BkiroueHue aBuraTess MeLaiku
(1 6ut) =
3 In/Hex16 NS_3 - - - OTKIIIOUEHUE IBUTATENS] MELIANIKU
(1 6ut) =
15 In/Hex16 NS 15 - - - BkiroueHue aBuratess Hacoca
(1 6uT) -
18 In/Hex16 NS_18 - - - OTKII0ueHUe IBUTaTeNs Hacoca
(1 6ut) -
In/Hex16
11 (1 6ur) NS_11 - - - OTKpBITHE KJIallaHa PEeLUPKYIISALNT
In/Hex16
12 (1 6ur) NS_12 - - - 3aKpbITHE KJIaNlaHa PELUPKYIALUN
20 In/Hex16 NS 20 ) ) ) OTKpBITHE KJIallaHa OTKAYKH
(1 6uT) = MoJIMMEpH3aTa
21 In/Hex16 NS 21 . ) ) 3aKpbITHE KJIallaHa OTKAYKH
(1 6ut) - HOJIMMepH3aTa
JlonoiHUTEIbHbIE KAHAJBI YIIPABJIEHUS
KanaJipl py4HOTo ynpaBiaeHust
In/Hex16 PYU 273 B } B PyuHoe ynpaBiieHue aBuraTeaeMm
(1 6ur) — MEIIAIKH
In/Float PYY 7 ) ) ) PyuHoe ynpaBiieHHE PacxoJoM
— XJIaJ[areHTa
In/Hex16 | PYY_L5/ - - - Pyunoe ynpaBieHue ABUraTeiaeM Hacoca
(1 6ur) 18 YHHoe yrp A
In/Hex16 | PYY_ 11/ ) ) ) PyuHoe ynpaBiieHHe KiaraHoM
(1 6ut) 12 PELMPKYIISAILHA
In/Hex16 | PY™_20/ - - - Pyunoe ynpasieHn ITAHOM OTKa4K{
(1 6ur) 7] YYHOE YIIPaBJIEHHE KIaIIaHOM OTKa
In/Hex16 [epexmtoueHne pexxUMOB YIPaBICHUS
P/A_2/3 - - -
(1 6ut) — (py4/aBT) IBHTaTEIeM MEIIAIKU




In/Hex16 [epexntoueHne pexuMOB yIpaBICHUS
P/A_7 - - -
(1 6uT) — (pyd/aBT) pacxoJoM XJIaJareHra
In/Hex16 P/ INepexmoueHne pexXUMOB YIIPaBIICHHs
(1 6ur) A 15/18 } ] } (py4/aBT) IBHTaTelIeM Hacoca
In/Hex16 P/ IepexmroueHne pexxUMOB YIPaBICHUS
(1 6ur) A 11/12 } ) } (py4/aBT) KJIaaHOM PELHPKYJISIIN
In/Hex16 P/ [epexoueHne pexUMOB YIIPaBICHUS
(1 6ur) A 20/21 ) ) ) (py4/aBT) KJIallaHOM OTKa4KH
Kanasel Hactporiku [T /I-peryasitopa
In/Float R7P ) ) ) KoadpumuenT mpu nponopuuoHaIbHON
- - COCTaBJISIOIIEH
In/Float R7I ) ) ) Koadduuuent npu nHTErpansHoit
- - COCTaBISIOIIEH
In/Float R 7D } ) ) Koaddumuent mpu auddepennnaibHoi
- - COCTABIISIOIIEH
In/Float Z 7 - - - 3ajanue peryssiropa
OTser:
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3.2.3. [1KB-1 - CnocoGeH MPUMEHATL COBPEMEHHbLIE TEOPETMYECKME U SKCNEPUMEHTarNbHbIE
MeToApbl pa3paboTkm MaTeMaTU4eCcKMx Moaenen ncecrnegyembix 00 bEeKTOB 1 NPOLLECCOB, OTHOCSH-
LLMXCS K NPOGIECCMOHANbHOW AeATeNbHOCTU

Ne 3agaHu4

Ycnosue 3agaydn (dbopMynmpoBKa 3agaHuns)

04

CocTaBuTb CTPYKTYPHYIO CXEMY M 3anMcaTb CUCTEMY Pa3HOCTHbIX YPaBHEHWUIA U
HayarnbHble YCINOBMA ANA pacyeTa Nnepexo4HOoro npouecca no 3agaHuio B Kac-
kagHoun LICY ¢ undposbimu MU - perynatopamm u MogensiMm kaHanoB o6bekTa
2-ro nopsiaka ¢ 3anasgblBaHMeM

OTtBeTt

o 1
¥ -_-;V-__.lz

ez r ¥
& & w;:‘M%‘TM&H-»
e |

uiz = Ll,z,l +q§(y,3 _y,'z)"'%z(yil _yil)’




1

o 1 2 | 1 2 I
U =u_ +qo\u; =y, )+q\u_, = Vi1 )»

| R 11 11
Vivdts1 =@ Vieay T @ Yiq b Uy,

2 2.2 2.2 b2y L —
Yivarzarer = A Yivarvara T A Yivgiear YO0 Visgin,  i=me,N.

Mmc - nepemeHHas, npyHUMaroLwas Hanbornbluee 3Ha4YeHe U3 NopsiAKOB pasHoC-
HbIX YpaBHEHU Modenen kaHanos obbekta (B JaHHOM criyyae 71C =2)

PacueT AMHamunkn NpoBOAMTCA NpU CneayoLwmx HavanbHbIX YCNOBUAX:
. { 0 npu i<mc

3

, ¥’ - BEenu4YMHa 3afaroLLero BO3AeNCTBUS;

Vi = Vv npu i=me
u,.2 =0, i=1lmc—-1; u!,l =0, i=1lmc—1; y,.l =0, i=1,mc+dl;
y: =0, i=lmc+dl+d2+1.

05 CocTaBuTb CTPYKTYPHYIO CXEMY M 3anmncaTb CUCTEMY Pa3HOCTHbLIX YPaBHEHUI
[Ns pacyeTa nepexoaHoro npoLiecca AByMepHOro o6bekTa ¢ nepekpecTHbIMU
CBA3AMU MeXAY napamMmeTpamMu (,EI,J'IFI OCHOBHbIX KaHanoB ob6beKkTa Ucnosib3oBaTb
Pa3HOCTHbIE YpaBHEHUs 2-To nopsaaKka, Ans NepekpecTHbIX — NepBoro U TPEeTbLero
NOPSIAKOB C TPAHCMOPTHLIM 3anasabliBaHnem)

OTBerT:
ylm=—=>"==--~---
Wol
|
I Wol?
[
I —»{wo21
ul
Yol
e e e e - = =
1 1.1 1.1 11
Vivars1 = G Viva1 T BYiva +oug,
12 _ 12,12 121
Vivarza =& YViearn 07y,
2 2.2 2.2 2 2
Viears = @ Vipgs +biu; +byu;
21 _ 2121 21 21 21 21 21 2
Vicanst =4 Viean Y3 Yieana + 3 Viean o T 0707,
1= 1 21
yi+dl+1 = yi+d1+1 + yi+d1+1 ’
22 .2 12
Vivare1 = Vizazsr T Vivazers
06 CocTaBUTb CTPYKTYPHYIO CXEMY U 3anuncaTb CUCTEMY CUCTEMY Pa3HOCTHbIX

ypaBHEHUI HECBA3aHHOW CUCTEMbI yMnpaBreHus 00beKTOM C ABYMS B3aUMO-
CBSI3aHHbIMUW NapaMeTpamMm C NepPeKPEeCTHbIMU CBA3SAMM (A1 OCHOBHbIX KaHarnoB
o6bekTa NCNonb3oBaTb PA3HOCTHbIE YPaBHEHNS 2-r0 nopsaka, Anst NepekpecT-
HbIX — MePBOro U TPETLEro NOPSAKOB C TPAHCMOPTHbLIM 3ana3abliBaHueM, Ans
PEerynaTopoB — ypaBHEHUS BTOPOro nopsiaka)

OTBerT:




' =ul, + g -y )+ gl (v - ) e - v),
wl =ul g0 (v =)+l (05 - )+ (07 - 7)),
yi1+dl+l = allyi1+d1 +a;yil+d1—l +b1”i1’

yilfd12+l = allzyilfdlz + blz”il ,

yi2+d2+1 = afylidz + blzuiz + bzzuil .

yi2+1d21+1 = a121yz'2-i-1d21 + a221yi2+ld21—1 + aazlyiz:dzl—z + b21ui2 :

yilfdlﬂ = yi1+d1+l +yi2+1d1+l’

2 12
Vivars1 = Vivars1 T Vivars

CocTaBuUTb CTPYKTYPHYIO CXEMY, 3annucaTb CUCTEMY YPaBHEHUI U HaYarbHble
yCcrnoBusa ANg pacyeTa nepexogHoro npouecca no 3agaHuio npyu Hanu4ymm BO3mMy-
LeHns B kombmnHmnpoBaHHon LICY ¢ umdposbim M - perynstopom, M - komne-
HCaToOpPOM 1 MOAENsAMU KaHanoB o6bekTa: OCHOBHOIO - 2-ro nopsiaka ¢ 3anasgbl-
BaHWeM, BO3MYyLLeHUs - 1-ro nopsaka ¢ 3anasgblBaHNeM

OtBeT:

U, =u;_, +q0(yi3 Vi )+Q1 (yi3—1 _yi—l)’
Up; = q();(_xi )+ qlx(_xi—l)’

Uy, =u; +u,,,

1

Vican =@ YViva T3V 4 +bug,,

X XX x
Vivarnt = Vivar 07X,

z _ X
yi+3+l yi+3+1 +yi+3+l ’

Pacuert npoBOONTCA NpPU HyINEBbIX HA4YalbHbIX YCITOBUAX:

0 npu i<me 0 npu i<mc
= y X, =YX npu i=mc,
i v nmpu i=mec’ "

0 npu i>mc




rae y’,x - BeNMUUMHBI BXOAHBIX BO3AENCTBUI (CTYNEHYATOro 1 UMMYMLCHOTO);
mc - nepemMeHHasi, npuHMMaroLLas Hanborbluee 3Ha4YeHne 13 NopsiakoB (e
:2)1
u, =0, u, =0, uy =0, i=1mc-1,;
1

1

v, =0, i=1lmc+d; y; =0, i=1mc+dx;

yiz =0, i=1,mc+3,

d - HauMeHbLlee YNCOo TaKTOB YNCTOro 3anasfbliBaHnd U3 d v dx

08 Mony4nTb BbIBOA pa3HOCTHOMO ypaBHeEHUA n3 aHanorosoro N[ — 3akoHa pery-
nMpoBaHus
OTBeT:

Ll(l‘) - kp (e(l‘) + TL.‘C e(f)dl‘ + T”p de(t)j

us 0 dt
du(t) [de(t) 1 dze(z‘))
=k |——+—elt)+T
ar a1 )+ T, =
du(t) de(t) d?elt) .
MponssoaHbie , ,——— 3aMEHVM KOHEeYHbIMW Pa3HOCTAMM:
dt dt dt
U — U iy (em —€ _I_Lei ‘T €1 _2621' +ei—lj .
T, T T, ! T,
lMocne npeobpasoBaHuii NONyvyaem peKyppeHTHOEe pas3HOCTHOe ypaBHeHwue M-
perynsitopa:
U, =u;_ +4q.¢; +q,¢,, +q,e,,,
k|1 i k[1+2 T T
'D' qo P TO ql ’ TO 7"1‘3
T
=k =2
q2 p TO

3.2.4. T1KB-5 - CnocobeH NpMMeHATb COBPEMEHHbIA MHCTPYMEHTapUI NPOEKTUPOBAHWS
nporpaMmHo-annapaTHbIX CPeACTB ANS pelleHns 3agay asTomaTusauum n ynpasneHns

Ne 3a- Ycnosue 3agaym (hopMynupoBKa 3agaHunst)
AaHns
09 CospgaHne coBpeMeEHHbIX 3racToOMepPHbIX MaTepuaros, y40BneTBOPSAOLWMNX NOBLILLEH-

HbIM 3KCMryaTauMOHHbIM TpeboBaHMAM HEBO3MOXHO 6e3 pa3paboTkM HOBbLIX MOAXOAOB K
peuenTypoCTPOEHUIO PE3UHOBBLIX CMECEN 1N MOOENMPOBaHUIO MX CBOMCTB. OgHMM 13 nyTen
pelleHnsi AaHHOM npobnembl sBnsieTcs paspaboTka MHrPeaAVeHTOB HOBOrO MOKOMEHUs C
NoNUAYHKUMOHaNbHLIM AENCTBMEM, HanpuMep, KOMNO3ULMOHHBLIX akTMBaATOPOB BYfIKaHWU3a-
unn. PaspaboTka M npvMeHeHWe MaTeMaTWyeckux Moaernew, Mo3BOSALMX OMNUChIBaTb
BMNUSIHNE coCTaBa BYIKaHWU3YIOLWEN CUCTEMbI HA CBOWCTBA MoryYyaeMblX Pe3unH sIBNSeTCs ak-
TyanbHOWN 3agjayen.

KomMMno3nUMOHHBINM akTMBaTOp ByfkaHu3auun «BynkaTme» nsrotaeBnueanv B ABe CTa-
avn: | — nonyyeHne cnnaea okcuaa UMHKa n kapboHoBbIX kucnoT; || — cMeleHve cnnasa ¢
HanonHuTenamu npy Temnepartype 25 °C B TeveHne 3 MuH 1 npu Temnepatype 40 °C B Te-
YyeHue 7 MUH.

Ona un3ydeHus CBOWCTB 9MnacTOMEpoB, cogepxawmx Bynkatus umarotasnusanmu




pe3nHoBble cMeck Ha ocHoBe Kaydyka CKC-30APK no ctraHpapTHom peuenType Ha nabopa-
TOPHbIX BamnbLax, ByfkaHW3aTbl Nofy4Yyanu NpeccoBaHWEM KOMMO3WLUA B BYNKaHW3aLWOH-
HoMm nipecce npu Temnepatype 155 °C B TeueHne 20 MuH.

[nsa nocTpoeHnss mateMaTu4ecko Mogenn UCXOAHLIMW AaHHbIMU CryXaT MaccoBble
4YacTU KOMMOHEHTOB KOMMO3ULMOHHOrO akTuBaTopa ByfNKaHU3auuun: LWYHrMTa, KapOoHOBbIX
KMCINOT, okcuaa umHka, 6eHToHuTa. OueHMBalOTCA criedylolime nokasaTeny MonyvyeHHbIX
OnbITOB 00pasL0B: BpeMs Havana fs (MVH) 1 onTumMyMa BYfKaHM3auun te (MUH), MUHUMarb-
HbIA Mmin (H-M) 1 MakcuManbHbli Mmax (H-M) KpyTALLME MOMEHTBI, YCNOBHOE HanpshkeHue
npu yanuHenun Ha 300 % Msq (MIMa), ycroBHyto NpoYHOCTb Npu pacTsbkeHuu f, (MIa), oT-
HocuTenbHOE YANMHEeHWe npu paspbiBe, € (%), OTHOCMTENbHOE OCTaTo4YHOe yAnuMHeHue O
(%). Takum obpasom, nmeeTcs 4 BXOAHbIX 1 8 BbIXOAHbIX MAapaMeTpoB COCTOSAHUSA NONnMep-
HOM KOMMO3NLMKN AN ABYX PEXMMOB CMELLEHUS.

Heobxoaumo BbLIMONHWUTE anMpPOKCMMAaLMIO HEe TONbKO OTAENbHbIX MapaMeTpoB
NOMNMMEPHOW KOMMO3ULMK, HO N BOCCTAHOBUTbL aHCaMbrb CBOMCTB. [lpeanoxuTb apxmtek-
TYpPbl HEVPOHHON CETU PasfMYHON CMOXHOCTM  3aBMCMMOCTM OT KOnM4ecTBa CBOMCTB
BOCCTaHaBnMBaemoro aHcambns. OueHuTb BO3MOXHOCTM 3Tou ceTn obobuatb HoBble
AaHHble.

CTaHﬂapTSKCHeDMMeHT
Components 1 2 3 4 5 6 7 8 9
ZnQC 4.0 0.104 [0.208 [0.312 0.416 [0.520 [0.624 |0.728 [0.932 [0.9B86
YKnpHble KucnoTbl 1.0 0.17210.344 |0.516 0.688 0.860 [1.032 [1.204 [1.376 [1.548
BeHfronuT - 0.124 (0.248 [0.372 0.496 (0.620 [0.744 |0.868 [0.992 [1.1]16
WyHrut - 36 [3.2 28 P4 2.0 1.6 1.2 0.8 0.

CBOIICTBa PE3UH C aKTUBaATOPaMU, MOSyYEHHLIMU B pexumMe cMelleHmns 25 °CX3 MuH

. c OKCnepuMeHT
apameTpbiCTanaapTy, > 3 4 5 6 - 3 o

M.,dNm 10,1 10,9 (10,3 [10,5 [11,2 [11,0 11,2 |10,7 [10,6 (11,8
Mmax ,dNmM 37,4 33,0 (33,7 (31,5 31,7 (33,5 [33,1 (33,5 [30,7 [32,5
ts, Min 3'25” 3’207 2’757 2’787 (3'00” 275" [2'88’ 283" 2’73’ [2'7%’
oo, Min 17'63’ 16'25”[14'75"13'63"|14°'50”[13'88"'|14°5014°25"16°00”|16°00”
Mso, MPa (15,5 10,9 (12,1 (10,6 [10,4 [12,2 12,6 |13,9 [10,5 [10,2
o, MPa 28,6 14,8 (19,1 17,6 [22,0 22,4 0,3 |17,4 (181 (12,6
€, % 480 420 440 U450 1[40 470 K460 [390 480 370

OTBeT: ApXNTEKTypa HEMPOHHOW CETU AN annpoKcuMaumm aHcambns 3 4 cBOWCTB
n3 3 cnoes., Ha nepBomM ckpbiTom crnoe 100 HenpoHoB, Ha BTopoM — 50. BeixogHon
CNnon 13 4 HeMpoHOB, BXOL CETU - 4 Mpu3HakKa, OTpaxarwLiMx MacCOBbIN COCTaB
KOMMOHEHTOB BynkatuBa. Pe3ynbTaTbl annpokcMmaumm aHcambng m3 4 napamert-
poB npeAcTaBneHbl rpaduyecks YnpoLleHHO B BMAE 3aBMCUMOCTU COOepXKaHWUs
oKkcuaa uunHka B BynkaTuse.




Zn0

4

0Dew

0.8 0.9

0.7

0.6

0.5

0.4

0.3

£n0

5?0?

565

0.5 0.6 0.7 0.8 0.9

04

0.3

0.2

Zn0

265

04 0.5 0.6 0.7 0.8 0.9

0.3

n0




PesynbTaTbl annpokcMMauumn akcnepuMeHTarnbHbIX 3HaveHun (+) aHcambna na-
pamMeTpoB to(MUH), Msw (MMa), o (MIa), € ( %) HenpoHHOW ceTbio Be3 3agepKKM
(cnnowHasa NMHUA) 1 3a4epXKKon (LUTpMXoBas NMMHNSA)

3.2.5 NKB-7- CnocobeH BbiGMpaTh MeToAbl M paspabaTbiBaTb anropuTMbl pelleHns 3aaad
ynpaBreHnsi B TEXHUYECKNX cucTemax

Ne 3apa- Ycnosue 3agaydn (hopmynmMpoBKa 3agaHus)
HUS
Ha a3bike FBD peanusoBaTtb pac4éT CpeaHero 3Ha4eHUsi TEXHONOIM4Yeckoro napaMmeTpa ¢
Tpex AaT4YMKOB.
— 12 — 10
ADD DIV
0 T
dz2
d3
Ha a3bike FBD peanusoBaTb MUraHne CUrHanbHOW Namnbl B Cllydae NpeBblleHNs] 3Ha4YeHUs
TEXHOJI0rMYEeCcKoro napamMeTpa Bhbille HEKOTOPOro 3a4aHHOro 3Ha4YeHus.
wg
3 4
d1 GT D BLINK 5)
M L ENABLE ouTH—{lamp ]
[W’— TIMELOW [
TIMEHIGH [~ ¥

3.3 CoGecepoBaHue (Bonpochl K 3a4eTy, IK3aMeHy, 3aliuTe nabopaTopHbIX pa-

60T)

MKB-2 - CnocobeH NPUMEHATb COBPEMEHHbIE METObI pa3pa60TK|/| TEXHUNYECKOrO,
VIHq.')OpMaLI,VIOHHOFO n anropuTMmn4ecKkoro obecneveHuns cuctem aBToMmaTusaummn u
ynpasJrieHnd

Howmep
Bonpoca

TekcT BONpoca

1

O6wme nonoxeHus. Metoaebl paspadotkn MO ana CYTI1. OcHoBHbIe 3agaun, peLla-
emble SCADA cuctemamu.

2 0630p coBpemeHHbIX SCADA. TexHuyeckme xapakTepUCTUKK.

3 0630p coBpemeHHbIX SCADA. OTKpbITOCTb cucTeM. CTOMMOCTHbIE M 3KCMNyaTaLUMOHHbIE
XapaKTePUCTUKN.

4 O6uwas ctpyktypa CYTI1 Ha ocHoBe SCADA.

5 ®yHkumm SCADA Ha ypoBHe KOHTpOMnnepoB 1 aatynkoB. OcobeHHoOCTM paspaboTka u
OTNIaKM YyNpaBnsoLWwmMX NporpamMmm Ha YpOBHE KOHTPOSIIEPOB M OATYUKOB.

6 TexHnyeckoe obecneveHne ypoBHSA Lexa 1 npeanpusatus. @PyHKUMOoHaNbHbIE BO3MOXHO-
ctn SCADA Ha ypoBHE Liexa 1 npeanpustus.

7 KoHuenuus, npuHumunbl paboTbl 1 apxutektypa SCADA cuctem.

8 Apxutektypa nporpammHoro komnnekca TRACE MODE 6.0

9 OCHOBHbIE NOHATUA U oNpedeneHuns.




MKB-9- CnocobeH ncnonb3oBaTb COBPEMEHHbIE TEXHONOMMN 06paboTkM MHGOPMaLmK,

COBPEMEHHbIE TEXHUYECKME CPEeACTBA YyNpPaBreHUs!, BbIYMUCTIUTENBHYIO TEXHWUKY, TEXHO-
NOrMM KOMNbIOTEPHBIX CETEN N TENEKOMMYHUKALMA NPY NPOEKTUPOBaAHUN CUCTEM aBTO-
MaTM3aumm 1 ynpaeneHns

Homep TekcT BOnpoca
Bornpoca

10 YnpaBneHue Harpy3kon, HasHa4YeHne BX040B BbIXOA0B, onvcaHme paboTbl 6noka.

11 YnpaBneHue gauratenem. HasHadeHne BxogoB BbIxO4oOB. COCTOSIHMS U BO3HUKAOLLME
OLLNGKN.

12 OnwncaHune paboTtbl 6rioka ynpasneHus gsuratenem. [pad nepexoga no COCTOAHUAM.

13 YnpasneHue rpynnow yCTponCcTB Tuna «asuratensy. HasHauyeHne BXo40B U BbIXOOOB.
Tunosas cxema peanusaumun. OnucaHue paboTtbl Groka.

14 bnok ynpaeneHus knanaHoM. HasHayeHne BXOA0B U BbIXOA0B.

15 Pexumbl paboTbl 6rioka ynpaBneHus KnanaHoM.

16 CTraTtycbl COCTOSHUI 1 aBapUHbLIX cUTyaumn paboTbl 6110Kka ynpaBneHus KnanaHoM.

17 bnok ynpaeneHus 3aaBuxkon. HasHadyeHe BXO4O0B 1 BbIXOL4OB.

18 Pexumbl paboTebl 6rioka ynpaBneHus 3a4BUXKKON, CTaTyCbl COCTOSIHUSA aBapUNHOM n
HopMarnbHOW paboTbl Groka.

19 Cxembl 06bI4HOM peanu3aunn 6roka yrnpasneHust 3agBWKKOW, NPy OTCYTCTBMM curHana
C MydThl, C BblAEJIEHHbIM CUTHANOM Ha OCTaHOBKY.

20 ®yHKuMoHanbHbI 6ok MWL, — perynsitop. HazHavyeHne BXOO0B M BLIXOOOB PEryNsATop,
CXeMa peanusauum, onncaHme paboTbl 6rioka.

21 Tpexno3nUMOoHHbIN perynaTop. HasHavyeHne BXOOOB U BbIXOOOB Perynsitopa, onMcaHue
paboTbl 6r1oKa, NpUMep NOAKITHOYEHUS.

22 PerynnpoBaHue ¢ ncnonb3oBaHMeM HeYeTkon noruki. OnncaHme 61okoB peanusauum
HEYEeTKOro perynsaropa v ero HaCTPOWKW.

23 Bnok mogenupoBaHus. OnvcaHue paboTebl 61oka, BapuaHTbl NOAKMYEHUS MPU AMY-
nsauMmn paboTbl KOHTYpa PEerynMpoBaHusl.

24 Mpumep peanusauus 6noka «YnpaBrneHUe Harpy3Kom».

25 TunoBasi cxema NOAKIYEHNs1 Oroka ynpasneHus knanaHom k MWL perynatopy n
onucaHue ee paboThbl.

26 Hactpovika MNMNL perynstopa no napameTtpam obbekta. OnucaHue paboTsl u TNnoeas
CXeMa NoJKMYEHUs, OrpaHMYEHNS Ha MPUMEHEHME.

27 Hactpovika MNMNL perynsitopa no ckayky curHana 3aganHusi. OnucaHue paboTtbl u TMnoeas
CXeMa NoAKIYeHus.

MKB-1 - CnocobeH NpMMeHATb COBPEMEHHbIE TEOPETUYECKME U IKCMEPUMEHTaNbHbIe METOAbI
pa3paboTkn MateMaTu4eckux Moaenemn uccrnegyembix 0O6beKTOB 1 NPOLECCOB, OTHOCALLMXCA K
npodgeccruoHanbHON AeAaTeNbHOCTH

Howmep TekcT BOnpoca

Bornpoca

28 CucteMbl perynupoBaHns 06bekToB ¢ 3anasabiBaHuem. HasHauyeHne. CTpyKTypHas
cxema. CoCcTaBHbIE 3NEMEHTHI.

29 Bugbl MaTeMaTU4ECKUX ONMUCAHUN OO BEKTOB XMMNYECKOW U NULLLEBON MPOMBbILLIIEHHOCTH.
30 CBolicTBa 0OBEKTOB XMMUYECKONM M NMULLIEBON NPOMBILLIIEHHOCTH.

31 | MNogxoabl K COCTaBNEHNIO MAaTEMATUYECKOIO ONUCaHNst OO bEKTOB XMMUYECKOW U NULLEBON
NPOMBILLIIEHHOCTM.
32 OCHOBHbIE XapaKTEPUCTUKN OOBEKTOB XMMUYECKON 1 MULLEBOW MPOMbILLSIEHHOCTMU.
33 CocTaBrneHne maTeMaTU4eCcKoro onncaHus oobekTa Ha OCHOBE aHanMTUYeCKoro
(OeTeEPMMHMPOBAHHOIO) NOAX04a Ha MPUMEPE CMECUTENS MOCTOsTHHOIO obbema.
34 CocTaBrneHne maTeMaTU4eCcKoro onncaHust oobekTa Ha OCHOBE aHanMTUYEeCKOoro
(OeTepMMHMPOBAHHOIO) NOAX04a Ha MPMMEpPE annapara ¢ ra3omM nog AaBJIEHNEM.




35 CocTtaBneHme maTeMaTU4eckoro onMcaHusa obbekTa Ha OCHOBE aHaNMTUYECKOro
(OeTepMMHMPOBAHHOIO) NO0AX04a HAa NPMMEpPE NOBEPXHOCTHOIrO TENNO0OMEHHMKA.

36 CocTaBneHne MmaTeMaTn4ecKoro onncaHnsa oo6bekTa Ha OCHOBE aHaNUTUYECKOro
(oeTepMnHMPOBAHHOIO) NOAXo4a Ha NPUMEPE XMMUYECKOro peakTopa HEMpPepbIBHOTO
OEencTBus.

37 lMony4yeHne BpeMEHHbIX XapakTePUCTUK HA OCHOBE 3KCMEPMMEHTAaNbHOro Nogxoaa.

38 Annpokcumaumsi nepexofHblX (BPEMEHHbIX) XapakTepucTnk obbekra

39 OAHOKOHTYPHbIE CUCTEMBI perynupoBaHus. HasHaveHune. CTpykTypHas cxema. CoctaB-
Hbl€ 3NIEMEHTBHI.

40 KackagHble cuctemsl perynupoBaHus. HasHaueHme. CTpykTypHasa cxema. CocTaBHble
3NIEMEHTBHI.

41 KombuHupoBaHHble cuctembl perynnposaHus. HasHaveHune. CTpykTypHas cxema.
CocTaBHble 3M1EMEHTHI.

42 HecBssHble cuctembl perynupoBaHus. HasHavyeHne. CTpykTypHas cxema. CocTaBHble
3NEMEHTBHI.

43 CBssHble cucTeMbl perynmpoBaHus. HasHaveHne. CTpykTypHas cxema. CocTaBHble
3ANEMEHTBHI.

44 AfanTuBHbIE cUCTEMbI perynupoBaHus. HasHaveHne. CTpykTypHas cxema. CocTaBHble
3NEeMEHTHI.

45 CucTtembl perynupoBaHust HU3KoW YyBCTBUTENLHOCTU. HasHaueHue. CTpykTypHasa cxema.
CocTtaBHbIE 3NIEMEHTbI.

46 Knaccudpumkauna ACYTI.

47 MNogcucrembl ACYTI. HasHavyeHne, dpyHKLMWN.

48 BbiGop Tvna aBTOMaTuU4eckoro perynsaropa v onpegerneHne napaMmeTpoB ero HaCTPONKM

49 PacuyeT ncnonHuTenbHbIX yCTPONCTB

50 Cxema pacyeTta cuctem ctabunumsauuu.

51 Pa3paboTka MaTeMaTU4eCcKon UCKPETHOM anHammudeckon mogenu OY. Buabl n nogxonbl
K NOCTPOEHMIO MoAENEN.

52 CuHTE3 MaTeMaTnyecKko ModEeNN C UCNOSTb30BaHNEM SKCMEPUMEHTANbHO-CTaTUCTUYE-
ckoro nogxoga. OnpegeneHus.

53 CHsITME BPEMEHHBIX XapaKTEePUCTUK.

54 Annpokcumaumsi nepexofHblx npoueccos. 3ameHa nponssogHbix KPO (dopmyna Snne-
pa). Nepexon oT audpepeHumnansHbIX YpaBHEHUA K KOHEYHO-pa3HOCTHbIM. KPO ang
TpeTen u YeTBEPTON NPON3BOAHbIX.

55 Mony4yeHne KOHEYHO-Pa3HOCTHbIX YPaBHEHUN TUMOBbLIX AUHAMUYECKMX 3BEHBEB (YCUIU-
TenbHOe 3BEHO, 3BEHO 3anasfblBaHus, anepnoanveckoe 3BeHO NepBoro nopsiika ¢ 3anas-
OblBaHMeM un 6e3 3anasgpiBaHus, anepuogmyeckoe (kornebaTensHoe, KOHCEPBAaTUBHOE)
3BEHO BTOPOro nopsigka ¢ 3ana3gbiBaHnemM v 6e3 3anasgbiBaHus). OrpaHnyeHns Ha na-
pameTpbl.

56 [MonyyeHne KOHEYHO-PA3HOCTHBIX YPABHEHWUIA TUMOBbLIX AMHAMUYECKUX 3BEHLEB (MHTEMpU-
pytoLLee n gnddepeHumpytoLlee peansHoe U ngeanbHoe, 3BEHbst TPETLEIO N YETBEPTOrO
nopsigkoB). OrpaHMyeHNsi Ha NapaMeTpbl.

57 PacuyeT nepexofHbIx NpoLeccoB obbekTa ynpaBneH1s No ANCKPETHON OMHAMMUYECKOM
mogenu obbekTa. HavanbHble ycnosus B obiem BUAE U Ha NpyMepe KOHKPETHOro
YpaBHEHMUS.

58 MapameTpuyeckas naeHTUUKauna oUCKPETHON ANHAMMUYECKOM Mogenn MeTo4oM
HaumeHbLKnx kBagpatos. O6LWmi cryyan n Ha npumMepe KOHKPETHOro 3BeHaA.

59 Mony4eHne KOHEYHO-PA3HOCTHBIX YPaBHEHUN LUMPOBLIX PErynsaTopoB 1 obnactu gony-
CTUMbIX n3ameHeHuin napameTpos (I, W, O, M4, N, rNMA). 3agaHne HavanbHbIX YCroBUiA
1 NOCTPOEHME X NEPEXOAHBLIX XapakTePUCTUK. YpaBHEHNE LUGPOBOro perynatopa u
HayasbHble ycrnoBusi B obiem BMae.

60 PacuyeT nepexofHbIX NPOLLECCOB B 3aMKHYTON LMPOBON CUCTEME PErynnpoBaHud rno 3a-
JaloLemy 1 Bo3MyLLalLLEMy BO3aencTBui0. HavanbHble ycnosus. B obwem Buae n Ha
KOHKPETHOM MpUMeEpE.

61 AnNropuT™M oNTUMM3aLMN HAaCTPOEK LMGPOBOro perynatopa. YKpynHeHHasi cxema anro-
pUTMa Nomcka onTUMasbHbIX HACTPOEK LMPOBOro perynstopa.

62 VMcnonb3oBaHue z-npeobpasoBaHus 4N ONUCaHUA QUCKPETHBIX CUCTEM.

63 CurHTEe3 MHOrokoHTYpHbIX LICY. KackagHble cuctembl perynuposaHms. ObLme nonoxe-

Hus1. Moaxoapbl K HACTpoiike. ANropuTM ONTMMU3ALIMK MO METOAY AEKOMMNO3ULIMK MO KpU-
TEepUIo MHTErpanbHON KBaapaTUYHOM OLIMGKM C UCMONb30BaHNEM KBa3aHaNMTUYECKMX
PEKYPPEHTHbLIX 3aBUCUMOCTEWA.




64 CuHTE3 MHOTOKOHTYpHbIX LICY. KomMGUHMpoBaHHbIE cncTembl perynupoBaHus. Obme no-
noxenus. NogxoAabl kK HacTporke. MNpuUHUUN MHBApUaHTHOCTU. ANrOpUTM ONTUMU3aLnn
WHBaPWaHTHbIX CUCTEM MO KPUTEPUIO MHTErpanbHOW KBaapaTUYHOW OLIMOKM C UCMONb30-
BaHMEM KBa3vaHannTU4YeCKkUX PeKypPPEHTHbIX 3aBUCUMOCTEN

65 CvHTEe3 MHOIOKOHTYpHbIX LICY. KoMBuHUpoBaHHbIe cucteMsl perynmpoBaHus. Obme no-
noxeHus. Moaxoael kK HAacTporike. ANropuTM nocnegoBaTenbHOW ONTUMU3aLUUU KOMBUHK -
pPOBaHHOM CUCTEMBI NO

KPUTEPUIO UHTErpanbHON KBaapaTU4HOW OLNOKN C MCNOMb30BaHNEM KBasnaHanutuye-
CKUX PEKYPPEHTHbIX 3aBMCMMOCTEN

66 CurHTE3 MHOIOKOHTYpHbIX LICY. KoMOMHUpOBaHHbIE cucTeMbI perynmpoBanns. Obwme no-
noxeHwus. MNoagxoael K HACTporike. ANrOPUTM OLHOBPEMEHHON ONTUMMU3ALLMN KOMOUHNPO-
BaHHOW CUCTEMbI MO KPUTEPUIO UHTErPanbHOM KBagpaTUYHOM OLLNOKM C UCMONb30BaHNEM
KBa3naHaNIUTUYECKMX PEKYPPEHTHBIX 3aBUCUMOCTEMN.

67 CuHTE3 MHOTOKOHTYpHBIX LICY. CucteMbl HeCBA3aHHOIo perynupoBanusi. O6umne no-
noxeHwus. MNoaxoael K pacyeTy. ANropyMTM nocnegoBaTenbHOM ONTMMM3aLMK No KpUTEPUIO
WHTErpanbHOW KBagpaTUYHOM OLMOKM C MCMONb30BaHNEM KBa3MaHanMTU4ECKNX pexkyp-
PEHTHbIX 3aBUCUMOCTEN

68 CwvHTEe3 MHOrOoKOHTYpHbIX LICY. Cuctembl HecBadaHHoOro perynuposaHms. Obwme no-
noxeHwus. MNoaxoabl kK pacdeTy. ANropuTM O4HOBPEMEHHOW ONTUMM3aLUM NO KPUTEPUIO
WHTErpanbHOW KBagpaTUYHOM OLWMBKM C MCMNONb30BaHNEM KBa3naHanMTU4eCKnx pexkyp-
PEHTHbIX 3aBUCUMOCTEN.

69 CuvHTE3 MHOrOKOHTYpHbIX LICY. Cuctembl cB3aHHOro perynvpoBaHuns. O6Lime nonoxe-
Hu4. Moaxoabl k pacyeTy. MNpUHUUN aBTOHOMHOCTU. ANrOPUTM HAaCTPOWMKM aBTOHOMHOM
CUCTEMBI CBSI3aHHOW perynupoBaHus No nepeomMy noaxony. cnonb3oBaTb ckanspHoe u
BEKTOPHO-MaTpUyHOe onucaHue. Mo KpuTeputo MHTerpanbHon KBagpaTUYHOM OLWNOKKM C
MCnosib30BaHNEM KBa3naHaNMTUYECKMX PEKYPPEHTHbLIX 3aBUCMMOCTEN

70 CuvHTE3 MHOIOKOHTYpPHbIX LICY. Cuctembl cBI3aHHOIo perynvpoBaHusi. O6Lwme nonoxe-
HuA. Moaxodbl kK pacyeTy. ANropuTM nocrnegoBaTenbHON ONTMMU3aLNK MO KPUTEPUIO UH-
TerpanbHoi KBagpaTUYHOM OLIMOKK C UCMOSb30BaHNEM KBa3MaHANUTUYECKNX PEKYPPEHT-
HbIX 3aBMCUMOCTEN

71 CuHTE3 MHOTroKOHTYpHBIX LICY. Cuctembl cBa3aHHOro perynvpoBaHus. Oowue nonoxe-
Hus. MNogxoawb! K pacyeTy. ANropuTM OAHOBPEMEHHOM ONTUMMU3ALUM MO KPUTEPUIO UH-
TerpanbHOW KBagpaTUyYHOMN OWNBKM C MCNOMb30BaHNEM KBa3naHanMTUYECKUX PEKYPPEHT-
HbIX 3aBMCUMOCTEN.

72 CuvHTEe3 MHOrOKOHTYpHbIX LICY. Cuctembl perynnpoBaHmsa obbektamm co CBA3aHHbIMK Na-
pameTpamu. ObLime nonoxeHus. MNMogxoasl kK pacyeTy. ANroputm nocnegoBaTernibHON
ONTMMMU3aLUMK NO KPUTEPUIO MHTErparnbHON KBaapaTUYHOW OWMBKN C NCMONb30BaHMEM
KBa3naHannTUYECKMX PEKYPPEHTHbLIX 3aBUCUMOCTEN

73 PacueT nokasaTenen KayecTBa perynmpoBaHust (MHTerpanbHas kBagpaTuyHasi owmoka,
BPEMS perynMpoBaHue, ctaTuyeckas owmbka, nepeperynmpoBaHue, koaduumneHT 3a-
TyXaHusi)

MKe-5 - CnocobGeH NPUMEHSITb COBPEMEHHbBIA WHCTPYMEHTAPUN MPOEKTUPOBAHMUS
nporpaMmmMHo-annapaTHbIX CpeacTB ANd pelweHns 3agay asBTomaTn3aumm 1 ynpasreHus

Homep TekcT Bonpoca

Bonpoca
74 KakoBbl Hanbonee TMnNnyHble 06NacTv NPYMEHEHNS NCKYCCTBEHHOIO MHTENeKTa?
75 KakoBa oCcHOBHasi 3aga4a MCKYCCTBEHHOIO MHTennekra?
76 HasoBunTe OCHOBHbIE NEPUOAbI Pa3BUTUSA UCKYCCTBEHHOIO MHTEMMNEKTa.
77 YTo onpegensieT MHTENNEKTYanbHOCTb KOMMbIOTEPHOW NPOrpaMMHON cpefbl?
78 B yem cocTodAT npenmMyLLecTBa U HEQOCTATKM MCKYCCTBEHHOM KOMMNETEHTHOCTU?
79 Buonornyeckun HENMPOH M HenpoceTeBasa nNnapagurma
80 OcHOBHbIE 3Tanbl pa3BUTUS TEOPUN HEMPOHHbLIX CETEN U HEMPOKOMMBIOTEPOB
81 MaTtemaTtnyeckme mogenvn HEMPOHOB M PYHKLMKN aKTUBALMN.
82 Knaccudukaums HEMpOHHbIX ceTen
83 3agaym NMHEeNHOro N HENMMHENHOTO pasfdeneHns AByX KNaccoB
84 O6ulas xapakTep1cTmka MeTogoB 06y4eHUs HEMPOHHbIX CeTen
85 Anropntm o6paTHOro pacnpoCTpaHeH1s OLLIMOKK
86 3agava knactepusaumm n odyveHue 6e3 yuntensi




87

MHOrocnomHbIn NepcenTPoH

88 CamoopraHumayouwiascsa cetb KoxoHeHa

89 Crpykrypa cnost KoxoHeHa. O6y4eHune cnosi KoxoHeHa

90 MpeaBaputenbHas 06paboTka BXOOHbIX BEKTOPOB

9 Bbi60op HavyanbHbIX 3HAYEHUIN BECOBbLIX BEKTOPOB

92 'y6oKne HEMPOHHbIE CETU, HAaNpPaBEHUS NX UCNOJIb30BaHUS.

93 CBepTo4HbIe HENPOHHbIE ceTn. O6nacTu X NPUMEHEHUsI

94 OCHOBHbIE pPa3NNyYUsA CBEPTOYHBIX U MONTHOCBSA3HbIX COEB

95 XapaktepucTtuka BoamoxxHocTen cuctembl MATLAB B HelpoceTeBol 06paboTke AaHHbIX

96 CosgaHne HenpoHHbIX ceTer B Matlab ¢ nomolubto rpadgmyeckoro nHrepdenica

97 Bbibop apxuTeKkTypbl HEVMPOHHOM ceTu U ee obyyeHne C MOMOLLLI rpaddU4ecKkoro MH-
Teppenca B Matlab

98 MHTepnpeTaums pesdynbTaToB paboTbl HEMPOHHOW ceTy B Matlab

99 WHTepnpeTtauus pesynbtaToB paboTbl HeMpoHHoW cetu B Python

100 OcHoBHble yHKLMKM BUBIMOTEKM seaborn ons Bu3yanusaumm gaHHbIX

101 KakoBbl BO3MOXHOCTM simulink npu paboTe HenpoceTamu

102 OcCHOBHbIE 3Tanbl CO34aHUsa Mogenu HenpoHHou cetu B TensorFlow

103 Ncnonb3oBaHue rnybokux HEMPOHHBLIX ceTel B 3adadax yrnpaBrneHUs TEXHUYECKUMU CU-
cTemamu

104 OxapakTtepusyinte npefobyyeHHble CBEPTOYHbIE HEWPOHHblE ceTu. OnuwnTe MpPUHUMNGI
paboTbl C HAMU

105 Bo3moxHocTtu TensorFlow n Keras

106 BosmoxHocTn seaborn

107 MoHaTme mukponpoueccopa. Apxutektypa MI1 . Knaccudmkaums MM no Tuny apxmTtekTy-
pbl, yucny BAC, HasHayeHuto

108 MonaTme mukponpoueccopa. Knaccndukauusa MM no xapakrepy BpeMEeHHOW opraHn3aumm
paboTbl, YACNY BLINOMHAEMbIX KOMaHZA, COCTaBy CUCTEMbI KOMaH4, MO NPUHUUMNY OpraHu-
3aumn agpecHoro NpocTpaHcTea

109 Ctpykrypa MI1. OcHoBHble ycTponctea MI1, Ha3Ha4YeHne cocTas

110 Crpyktypa MIT OcHoBHele ycTporicTBa MI. Pernctpbl obLero HasHayeHus

111 Crtpyktypa MI1. OcHoBHble ycTponctBa MI1. N306pasnTb CTPYKTYPHYKD CXemy ynpas-
NSIOLLLEero ycTponcTBa

112 Ctpyktypa MI1. OcHoBHble ycTponcTea MI1. N306pasnTb CTPYKTYPHYHO CXEMY OMepaLmMoH-
HOro YCTpPOWCTBA

113 Crtpyktypa MI1. OcHoBHble ycTporctBa MI1. M306pasnTb CTPYKTYPHYIHO CXEMY WH-
TepdencHom cucTemsl

114 Crtpykrypa MI1. OcHoBHble ycTpovictBa MI. Peructpbl conaros MI1

115 Mporpammupyembin norndeckmn koHtponnep (MJIK). Micnonb3osaxme MJIK npn aBTomaTn-
3auUnMn TEXHOMOIMYECKMX NPOLIECCOB

116 HocTtonHcTBa 1M HegocTaTky ucnonb3oBaHus MNMJIK B cuctemax ynpaBneHus TexXHonornye-
CKMMW mpoueccamm

117 Kputepun knaccudpmkauum TMJIK. MoHobnouHble TJIK (obwasi xapaktepucTuka, Ao-
CTOWHCTBA, HE4OCTaTKU, MpUMeEphI)

118 Kputepun «knaccncmkauum TMJK. MogyneHble TJ1IK (obwas xapaktepuctuka, Ao-
CTOWHCTBA, HEQOCTaTKKN, MpUMephbl)

119 Kputepun knaccudukaumm MNJIK. BetpanBaemble n PC-coBmectumble 1K (o6was xa-
pakTepucTMKa, JOCTOMHCTBA, HeJoCTaTku, MPUMephI)

120 OcHoBHble KOMMNOHEHTbI MoaynbHbIX MK, Mogynb LeHTpanbHOro npowueccopa (HasHave-
HWe, OCHOBHbIE XapaKTePUCTUKN)

121 OcHoBHble KOMMNOHeHTbI ModynbHbIX MJ1K. Moaynu aHanorosoro BeBoga/BbiBoga (HasHave-
HWe, OCHOBHbIE XapaKTEPUCTUKN)

122 OcHoBHble KOMMNOHEHTbI MoAynbHbIX MK, Mogynun gnckpeTHoro BBoaa/BeiBoda (HasHave-
HWe, OCHOBHbIE XapaKTePUCTUKN)

123 OcHOBHbIEe KOMMOHEHTLI MoaynbHbIX 1K, Mogynu nutaHus (HasHadYeHue, OCHOBHbIE Xa-
PaKTEPUCTUKN)

124 OcHoBHblE KOMMOHEHTbI MoAaynbHbIX MJIK. KoMMyHuKauMoHHblE mModynu (HasHayeHue,
OCHOBHbIE XapaKTepUCTHKN)

125 OcHoOBHble KOMMNOHeHTbI MoaynbHbIX MJ1K. Moaynu cneumnansHoOro HasHavyeHus (HasHaye-
HWE, OCHOBHbIE XapaKTEPUCTUKN)

126 HocTtonHcTBa 1 HegocTaTkn ucnonb3oBaHus MNMJIK B cuctemax ynpaBneHus TexXHonornye-

CKMMU npoueccamMmu




127

CTOWHCTBA, HEe4OCTaTKK1, Npumephbl)

128 Kputepun knaccucpukaumm TJIK. MogyneHble TUIK (obwas xapaktepuctuka, [o-
CTOWHCTBA, HEQOCTaTKKN, MpUMephbl)

129 Kputepun knaccudukaumum MNJIK. BetpanBaemble n PC-coBmectumble 1K (o6was xa-
pakTepucTMKa, JOCTOMHCTBA, HeJoCTaTku, MPUMeph)

130 Anroputm dyHkumnoHuposaxus MIK. Pabouni umkn MNJIK. Bpemsa peakunm MJIK

131 ApXUTEKTYpbI cucTem ynpasneHus. [peanocbinku MCnonb3oBaHUS pacnpeaeneHHbIX cu-
CTEM ynpaBneHus

132 [MpombiwneHHble ceTu. YPOBHM MNPOMbIWAEHHbIX ceTel. [MpoTOoKonbl NPOMBILLSEHHbIX
ceten

133 [MpoMbiLNeHHbIE CeTU. YPOBHM NPOMBbILLNEHHbIX ceTen. MNMpoTokon ASI

134 [MpoMbiluneHHbIe ceTW. YPOBHM NpoMbILLneHHbIX ceTen. HART-npoTokon

135 [MpoMbilNeHHbIe ceTU. YPOBHU NPpOMbILLIIEHHbIX ceTen. [MpoTokon Modbus

136 [MpoMbilneHHbIe ceTU. YPOBHU NpOoMbILLIEHHbIX ceTen. [poTokonkl Interbus 1 DeviceNet

137 [MpoMbiLluneHHbIE ceTU. YPOBHU NPOMBbILLIEHHbIX ceTel. MNMpoTtokon Bitbus

138 [MpoMbilneHHbIe ceTU. YPOBHU NPOMBbILLIIEHHbIX ceTew. [poTokon Profibus

139 [MpoMbineHHble ceTu. YpoBHU NpomblluneHHbIX ceTen. Mpotokon CANbus.

140 [MpoMbilneHHbIe ceTu. YPOBHU NpOoMbILLIeHHbIX ceTen. [MpoTokon WorldFIP

141 [MpombilneHHble ceTu. YpoBHU NpomblilunieHHbIX ceTen. [poTokon LON Works

142 [MpoMbilineHHble ceTu. YPOBHU NpoMbILLieHHbIX ceTen. [poTokon Foundation Fieldbus

143 [MpoMbilneHHble ceTu. YPOBHU NpoMblLLieHHbIX ceTen. [NpoTokon Industrial Ethernet

[MKB-7- Cnoco6GeH BbIGMpaTh MeTOAbI U pa3pabaTbiBaTb anropuTMbl PeLLEHUs 3a4ady ynpasne-

HUA B TEXHNYECKUX CUCTEeMax

Homep | TekcT Bonpoca
BOnN
poc
a

144 | Crangapt MOK 61131-3. Asbikn nporpammupoBanus MJIK

145 | NHcTpymeHTanbHble cuctemsl nporpammupoBanns MIK. Cuctema nporpammupoBaHus |S-
aGRAF

146 | NIHcTpyMeHTanbHble cuctemsl nporpammuposanns MITK. Cnuctema nporpamMmmMmmpoBaHns
CoDeSys

147 | Y70 Takoe Target-dhannsl. Metoamka nogknioveHns k cpege CoDeSys

148 | Yt0 Takoe Retain-nepemeHHble 1 Retain-namatb? Cnocob ysenuyeHnsi Retain-namsrtu

149 | OcHoBHble KOMMOHEHTHLI paboyero okHa cpeabl CoDeSys

150 | 3agaHue ceTeBbIX NapaMeTpPoB cpeabl 1 3anucb NporpamMMbl B KOHTponep

151 | MeToauka cBA3M NepeMeHHbIX ¢ Pn3ndeckumMmm Bxogamum n seixogamu MNJIK

152 | PyyHoe ynpaBneHue guckpeTHbiMu Bbixogamm MNJIK ¢ ncnonb3osaHuem cpeabl CoDeSys

153 | Kakvm obpasom ocyLlecTBnseTC CBA3b 3HAaYEHUSA TEXHONOMMYECKOro napameTpa C KOH-
KPETHOMN NepemMeHHoM si3blka nporpammupoBaHms CoDeSys

154 | HasHayeHue n dhyHKLMKN BU3yanbHoOro otobpaxeHns nHdopmaumm? Crnocobbl co3gaHms
Bu3yanusaumm B CoDeSys

155 | OCHOBHbIE 3NIEMEHTLI NAHENN MHCTPYMEHTOB rpadmyeckoro pegaktopa CoDeSys

156 | MeToauvka opraHv3aunm NpeacTaBneHns MHPOPMaLIMM O TEXHOOIMYECKOM NnapamMeTpe B
BuAe rpaduka, Ha CTpenovyHom nHamkatope? Kakum obpa3om cBA3biBAeTCA NepemMeHHas
¢ rpadoudecknm obbektom CoDeSys

157 | MeToamka nogkntoveHmst BCTPOeHHbIX 6ubnmnotek CoDeSys

158 | HasHayeHue BxOA0B U BbixoaoB dyHKLMOHaNbHoro 6noka NO-perynsaropa

159 | CosgaHue npoekTa Busyanusauum B CoDeSys ans otobpaxeHusa paboTel cUCTeEMbI pery-
nMpoBaHus

4. MeToagnyeckue maTtepuanbl, onpegensirowme npoueaypbl oleHUBaHNUA

3HaHWM1, YMEeHUIN, HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU, XapaKTepU3yrLwmx
3Tanbl hOpMMPOBaAHUA KOMNETEHLUNA.

Kputepnn knaccudpmkauum TMJIK. MoHobnouHble TJIK (obwasi xapaktepucTuka, Ao-




Mpoueaypbl OLEHMBAHUA B X04€ U3yYeHUss ANCUUNINHBI 3HAaHWUIA, YMEHUA N Ha-
BbIKOB, XapaKTepu3yrLmMxX aTanbl GOPMUPOBAHUSA KOMNETEHLMNA, PErNaMEHTUPYOTCSA
NOJTIOXXEHNAMMN:

- BIN'YUT 2.4.03 — 2017 lNonoxeHne 0 KypCoBbIX, 3K3aMeHax 1 3a4yeTax;

- BIryut 4.1.02 — 2018 lNonoxeHne 0 peMTUHIOBON OLIEHKE TeKyLlewn ycneaa-
€MOCTH.

[na oueHKn 3HaHUI, YMEHUI, HaBbIKOB CTYAEHTOB Nno ancumnnuHe «Mporpamm-
Hble cpeacTBa CUCTEM yNpaBJiIeHUA TEXHONONM4YeCKUMMU NnpoleccaMmm» NpUMeEHseT-
cs 6annbHO-penTUHroBas cmctema.

PenTnHroBas cucrema OLIEHKM OCYLLECTBISAETCA B TEYEHME BCEro cemMecTpa
npv NpoBeaeHUN ayauTOPHbIX 3aHATUI, nokasaTenem OM sBNseTca TeKyLwmi onpoc B
Bnae cobecenoBaHud, caadn TeCTOB, KeWc-3agaHuM Mo npenriokeHHoOW npenoda-
BaTenem Teme, 3a Kaxabli NpaBUNbHbIA OTBET CTYAEHT nosny4vaeTt 5 6annoB (3a4TeHo -
5, He3auTeHo - 0). MakcmmanbHoe Yncno 6annoeB No pesynbTartam Tekyuwen paboTbl B
cemecTpe 50.

BanbHasa cuctema CnyxuT Ons nofydeHus 3k3ameHa u/vnu 3adeta no guc-
UMnnHe.

MakcumaneHoe yncrno 6annos 3a cemectp — 100.

MakcumanbHoe ymcno 6annoB no pesynbrtatam Tekyllen paboTbl B cemecTpe —
50.

MakcumanbHoe Yncno 6annoB Ha ak3ameHe u/unu 3adete — 50.

MuHnmanbHoe 4ncno 6annos 3a TekyLlyto paboTy B cemecTtpe — 30.

C1yneHT, HabpaBLwwuin B cemecTpe meHee 30 Bannos, MoXeT 3apaboTaTtb 40MNOS-
HUTenbHble 6annbl, oTpaboTaB COOTBETCTBYHOLWME pasaesnbl AUCUUNINHBI UMW BbINOS-
HUB 06a3aTenbHble 3a4aHus, Ans Toro, YTobbl ObiTb 4OMYLLEHHBIM 4O 3K3aMeHa u/unum
3aveTa.

CTyneHT, HabpasLwui 3a Tekywyto paboty meHee 30 6annos, T.K. HE BbIMOSHNI
BClO paboTy B cemecTpe Nno 00bLEKTUBHBLIM NpuynHamMm (6onesHb, oduumnanbHoe OCBO-
6oxaeHvne u T.M.) gonyckaeTcst 40 3K3aMeHa U/unn 3adeTta, ogHaKo emy OOMNOSTHUTENb-
HO 3aalTcHa BOMNpochbl Ha cobecegoBaHMM NO pasgeniaMm, BbIHOCUMbLIM Ha 3K3aMeH u/
Unu 3aver.

B cnyyae HeyaoBneTBOpPUTENbHOM caayM 3K3aMeHa W/Mnu 3adeTta CTyOeHTYy
npegocTaBnseTcss NpaBo MOBTOPHOW cAayvM B CPOK, YCTAHOBIMEHHbIA ANS NUKBUAaAUMU
aKkageMn4yecKon 3aJO0SMKEHHOCTU MO UTOoram COOTBETCTBYyLWen ceccuun. Npu nosBTop-
HOW chade 9K3aMeHa M/MnnM 3adeTa KonmyecTBO HabpaHHbIX CTygeHToOM ©annosB Ha
npeabiaywem ak3ameHe U/nnu 3ayveTe He yunThiBaeTcs.

OK3aMeH u/unn 3a4eT MOXET NPOBOAUTLCH B BUAE TECTOBOrO 3a4aHusl U Kenc-
3agad unu cobecengoBaHna U Kenc-3agaHnn U/unu 3agad.

[na nonyyeHnsa OLEHKU «OTNNMYHO» CyMMapHas OarnbHO-peNnTUHroBasi OLEeHKa
CTyZEHTa Mo pesynbTtatamMm paboTbl B CEMECTPE N Ha 3K3aMeHe OOoSKHa cocTaBnaTb 85
1 BbllLe ©6annos;

- OLEHKM «XOpOoLOo» CymMMapHasi GanbHO-peNTUHroBasi OLEHKa CTygeHTa Mo
pesynbTatamMm paboTbl B CEMECTpe N Ha 3K3aMeHe AO0SKHa cocTaBnATb oT 75 fo 84,99
©annos;

- OLEHKN «YyAOBMETBOPUTENBbHO» CyMMapHas GanbHO-penTMHroBasi oueHKka CTy-
AEeHTa no pesynbTatam paboTbl B CEMECTPE U Ha 3K3aMeHe OOSKHA COoCTaBnaTb OoT 60
no 74,99 6annos;

- OLEHKM «HeyOoBIeTBOPUTENbHO» CyMMapHas OanbHO-pPeUTUHroBasi OLEHKa
CTygeHTa no pesynbTaTam paboTbl B CEMECTPE M Ha 3K3aMeHe [OfKHa COCTaBMsATb
meHee 60 6annos.



[na nonyyeHns OUEHKM «3a4TEeHO» CyMMapHas GanbHO-pPEeVTUHroOBas OLEeHKa
CTyOeHTa no pesynbtatam paboTbl B CEMECTpPe M Ha 3a4yeTe AO0SkHa ObiTb HE MeHee
60 6annos..
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