[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 18.10.2023 15:45:38

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWHOBPHAYKU POCCUN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BBICIIETO 00pPa30BaHUS
«Cankr-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJOTUYECKU HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO

[IpopekTop no yueOHOM

U METOJMYECKO paboTte
b.B.I1ekapeBckuii

«28» nrousa 2021 r.

Pa6Gouasi nporpaMmma quCUMILTHHBI
COBPEMEHHBIE TPOBJIEMbI TEOPUU YIIPABJIEHUSA

Hanpapiienue noaroToBku
15.04.04 ABTOoOMaTH3aNUs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BO/ICTB

HanpasnenHocTh nporpaMMsl 0akaiaBpuaTa

YIIpaBJIEHI/Ie MOTCHIHHAJIBbHO-0IIACHBIMH IPpoHecCaMu XHMHYECKOI TEXHOJOTIHH

KBanuduxamus

Marucrp

dopma o0yueHus

Ounas

@DakynbTeT HH(POPMALMOHHBIX TEXHOJIOTHH M YIIPABJICHUSA

Kapenpa aBTOMaTH3amMu NpoueccoB XUMHYECKOH MPOMBIILIEHHOCTH

Cankr-IlerepOypr
2021
DOT/.02



JIMCT COI'VTIACOBAHUA

Y4yeHoe 3BaHUE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
bamMunus, UHUIHAIBI
npodeccop npogeccop JL.M. fxosuc
JIOLIEHT noueHt B.B. CeipokBamina

PaGouas nmporpamma auctumuinabl «CoBpeMeHHBIE TPOOIEMbl TECOPHH YIIPABICHUS» 00CYkKICHA
Ha 3aceaHnu Kadeapbl aBTOMATH3AIMH MMPOLIECCOB XUMUYIECKOU MPOMBIIIIIICHHOCTH

poTokoJ oT «15» urons 2021 Ne 8

3aBenyromuii kageapoit JLLA. PycunoB

Onobpeno yueOHO-MeToANYEeCKON KoMUccHer (hakynbTeTa HHPOPMALMOHHBIX TEXHOJIOTHHA 1
yIIpaBJIEHUS TPOTOKOI OT «23» mioHs 2021 Ne 9

IIpencenarens B.B. KypkuHa
COI''TACOBAHO
OTBETCTBEHHBIN 32 HAIIpaBJIECHUE MOJTO- O.A. PemusoBa
TOBKH «ABTOMaTH3alHs TEXHOJIOrNYeE-
CKHUX IPOIIECCOB U MPOU3BOJICTBY

JILA. Pycunos
PykoBoauTens HampaBiaeHUs! TOATOTOBKU
Jupextop Oubnuorexu T.H.Crapoctenko
HavagpHuK MEeTOAUYECKOTO OTeNna T.N.bornanoBa
yu4e0HO-METOINYECKOTO YIIPABICHUS
Havanpauk C.H.Jleaucenko
yu4e0HO-METOINYECKOTO YIIPABICHUS




COJNEPKAHHUE

1. Ilepeyensb NJIaHUPYEeMbIX Pe3y/JbTATOB 00y4eHHSs 110 JUCHHUILINHE, COOTHECEHHBIX C

IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00PA30BATEIbHON MPOTPAMMDBL.........ccocvvieeireaninennnn 4
2. MecTo TUCUMILIMHBI B CTPYKTYPe 00Pa30BATEAbHON MPOTPAMMDBI. ...cocovvviieeiiiiieesiiireeesaeneeas 5
R TR0 100 S 01 7 o0 1000y 00 05 (A 5
4. COMEPKAHME IUCIIMIITTMHDBL. .......coutiiettieaattteaateeeataeesteeeabeeesabeeeasbeeeasbeeeanbeeeasbeeeasbeeabeeesneeeannneeanes 6

4.1. Pa3znepl JUCHUIIIIMHBI H BUABI BAHITHI. ....vuuiiiivieiieistiseeeistseesestsessestseesestreesestsseesssnreeeen 6

4.2 ®opMupoBaHHe HHIAMKATOPOB JOCTHKEHHsI KOMIETEHIUI pa3aejiaMu JUCHUIIHHBI ....0

4.3. 3aHATHSA JEKIMOHHOTO THIIA. ........ccevvuunnieeeeiiiietttsseeesssisstatasssasseestsrsasseestersssrsraassesssesessnes 7
4.4. BaHATHUS CEMUHAPCKOTO THII. ...oeetvriiiiieaitiesitetesteeessreesseesssseesssseessssesssssesssssesssssessssessnnns 10
4.4.1. CeMHHAPBI, TPAKTHYECCKHUE ZAHATH . ... vveeiieieiiiieiiieesieeesiesessessssseesssseesssnessssneesnnas 10
4.4.2. JTa00PATOPHBIC PADOTDI .......c..viiiiiiirieiieirieiee e et e et sre e re e sne e sreeaneenreeanee e 11
4.5. CaMOCTOATEIBHAS PAOOTA OO YUAROIIMXCSH . ......vvieeviieiitiiesirieesireeesineeasine e s s e e s s e e eeanee e 12
5. Ilepevyenb yueOHO-METOANYECKOr0 0O0ecneYeHHus I CAMOCTOATEeIbHOM PpadoThI
O0YYAKOIIMXCH IO JTUCIIHMIIIIMHE. .....c..uviettieattiesatetesatetesatetesteeeaseeessseeessseeeasseeeasseesasseeasneesnsreesnnneens 14
6. ®oH/1 OLIEHOYHBIX CPEICTB /1JIsl MPOBEACHUS MPOMEKYTOUHON ATTECTANMMHE ... 14
7. llepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX VISl OCBOCHUS THUCHMIIMHBI ......covvverireenninenn. 14
8. [lepeyeHnb 3JIEKTPOHHBIX 00Pa30BaTEIbLHBIX PECYPCOB, HEOOXOAMMBIX /1JI5l 0CBOEHHUSA
D107 (104 01 0 040 5 OO 15
9. MeToauyeckne yKa3aHus sl 00YYAIOIIUXCS 10 OCBOEHUIO JUCHUIIMHBL. .....covvverireenninnen. 15
10. [lepeyenb UH(POPMAIITHOHHBIX TEXHOJIOT Ui, HCNIOJIb3yeMbIX IIPU OCYIIECTBJIEHUHU
00pa30BaTEeILHOIO MPOIECCA MO TMCIMIIITMHE. ........eeeiiirieiteteiteeesteeesteeessteesssbeesssreesssreesnsreesnsneens 15
10.1. MTHGOPMALMOHHBIC TEXHOIOTHI. .......vveereerreianreesseessreassesasneessesssneessesasneessesaneessesanneesnnesnnes 15
10.2. IIPOTrPAMMHOE O0CCIICHEHME. ..........eiiviiiiiiiii ittt e s sn e 16
10.3. Ba3bl JaHHBIX 1 HHPOPMALTHOHHBIE CIIPABOUYHBIE CHCTEMbL......c..eeivieiieinieenieeaieeneeeanees 16

11. MaTepuajabHO-TeXHHYECKOe 00ecnedeHHe OCBOEHH sl TUCIMIJIMHBI B X0/1€ peajTu3anuu
00pPAa30BATEIIBHOM MPOTPAMMBL. .......viiiiiiiieitiiiiie st e e e s s b e sb e s b e e b s s b e s b e e s b e e snee s 16

12. OcobeHHOCTH OCBOEHHS TUCHUTIIAHBI HHBAJINIAMU U JIMIAMH ¢ OTPAHUYEHHBIMHI
BO3MOKHOCTAMMY 3OPOBDBS ....ccutiieitiiattieaattteaateteasetesteeeasbeteaabe e e asbe e e as b e e e asb e e e asb e e e abb e e abn e e sbreeanre e 16

TIPHITOTKEHME N2 1 ...t ennee s 17



1. Ilepeyensb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI MO AUCUMILJIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOeHHs 00pa-

30BaTeJIbHOI MPOrpaMMBbl.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MAaTUCTPATYPBl O0YUAIOIIUIACS TOJHKEH OBJIAETh CIACAYIOIMIUMH Pe3yIbTaTaMy 00ydeHHUs

10 JUCHUILINHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00yUCHHS
(neckpumnropsr)

MK-2

Crioco0eH mpoBOIUTE aHAIIN3 00BEKTa
yIIpaBJICHUS U BEIOUPATh apXUTEKTYpPy
TrUOKO¥ MPOU3BOJACTBEHHON CHCTEMBI
Ha YpPOBHE WHTETPUPOBAHHON CH-
CTEMBbI YIIPABJICHUS C TPUMCHECHHEM
U(PPOBBIX TEXHOJIOTHIA.

MnK-2.3

Peanuzyer Ha 6a3e BBIMOIHEHHON HIEeHTUDU-
Kalli{ MOJIeTIH O0BEeKTa yIpaBlIeHUs pa3pa-
0OOTKY CHCTEMBI aBTOMATU3AIMHA KOHKPETHOTO
TEXHOJIOTMYECKOT0 Mpoiiecca (610Ka, y3ia) Ha
OCHOBE THTIOBBIX PEIICHUN 33]1a4 YIIPaBICHUS
00BEKTaMH TAKOTO THITA U TIPUMEHSISI COBpE-
MEHHBIC MHHOBAIIMOHHBIC TIOJIXOIbI ISl pellie-
HUSI HETHITOBBIX 3314

3HaTh:

COBPEMEHHOE COCTOSIHUE M MEPCICKTUBHBIC MPOOICMBI
YIPaBJICHHs] MTPOM3BOJCTBEHHBIMH IIPOIIECCAMH Ha pas-
HBIX ypoBHsX uepapxuu (3H-1);

YMerh:

MaTeMaTH4ecKu (HOpMyITUpOBaTh MPUKIAIHBIC 3a]aud
ONTUMU3ALMH TPOU3BOICTBEHHBIX IIPOLECCOB, POPMUPYS
COOTBETCTBYIOLUI HAOOP NEPEMEHHbIX, MATEMaTUYECKUX
MojieIeH, LeaeBbIX QYHKIUN (KpUTEpUEB), OTPAaHUYECHUM
(¥V-1);

HAXOJUTh C IOMOIIBIO CPEJCTB BRIYUCIUTEIHHON TEXHUKU
peleHus 3a7ia4y ONTUMU3ALUU PEKUMOB ITPOU3BO/ICTBEH-
HBIX TIPOILIECCOB B YCIOBHSIX JCUCTBUS BO3MYILIAOIIHX
(akropoB miu B cratuke (Y-2).




2. MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpamMMabl.

JlucuuiuiiHa oTHOCHTCS K (pakynbraTuBHbIM qucuuiminaaM (PT/.02) u uszyuaercs Ha 2
Kypce.

B MeTonmyeckoM riaHe JUCIUILIMHA OMUPAETCS Ha 3JIEMEHTHI KOMIIETEHIUH, chopmupo-
BaHHbIE TpU n3ydeHun aucuuiuind «ACYTII Ha 6a3e undpoBbIx TexHONIOTHITY, «cTOpus u Me-
TOJIOJIOTHSI HAYKU M TEXHUKH B 0071acTH», « ['eopust NpUHATHS pELICHUH B CUCTEMaXx yIPaBICHUS»,
«VIHTeTprpOBaHHBIE CUCTEMBI IPOCKTUPOBAHHUS U YIIPABJICHUSI aBTOMAaTH3UPOBAHHBIX U aBTOMa-
tuyeckux npousBoacTB» B OOII 6akanaBpuara. [Tonyuennsie B porecce n3y4eHus AUCIUTIITMHBI
«CoBpeMeHHBbIE TPOOJIEMBI TEOPUH YIIPABICHUS» 3HAHHSI, YMEHHUS 1 HABBIKM MOT'YT OBITH UCTIOJb-
30BaHbl NP BBIINOJIHEHUHU BBITYCKHOHN KBaTU(UKAMOHHONU PabOThI

3. O0LeM JUCHUILIMHEI.

Bux yueOHOI paOOThI Beero,

v P 3E/akanem. yacoB

OO0masi Tpy10eMKOCTh M CUMILINHBI 2/ 72

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 34
3aHATHUA JCKIIUMOHHOTO THUIIA 10
3aHTHUSI CEMUHAPCKOIro TUIIA, B T.4. 20

CEMHUHApPBI, TPAKTUYCCKUE 3aHATHSA (B TOM YHUCIC MPaKTHYECKas 10(4)

MOJATOTOBKA)

nabopatopHbie pabOTHI (B TOM YHCIIE TPAKTUIECKAsI TOITOTOBKA) 10

KkypcoBoe npoektupoBanue (KP wm KIT) -

KCP 4

JpYyTrue BUJbl KOHTAaKTHOM pabOThI -

CamocrosiTeibHas padora 38

®opma Tekyuero koutpoJs (Kp, pedpepar, PI'P, acce) -

®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) 3a4yer




4. Copep:kanue TUCHUNIHHBI.
4.1. Pa3zgeapl IMCHMILIMHLI U BUABI 3aHATHH.
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1 | YopaBienue coBpeMEHHBIM ITPOU3- 1 I1K-2 IK-2.3
BOJICTBOM KaK MHOTOYpPOBHEBast 4 4
uepapxuyuecKas CucTemMa
2 CocrtaB, QyHKIIMH U COBPEMEHHOE 1 7 I1K-2 I1K-2.3
cocrosinue ACYTII
3 [TepcnexkTuBHBIC MPOOIEMBI pa3pa- 1 5 6 7 I1K-2 I1K-2.3
6otku ACYTII
4 CocrtaB, QyHKIIMH U COBPEMEHHOE 1 4 I1K-2 I1K-2.3
cocrosiHue cuctem kiacca MES
[TepcnexkTuBHBIC MPOOIEMBI pa3pa- 1 I1K-2 I1K-2.3
S 2 4
6oTku cucrem kiacca MES
CocraB, QyHKIMH U TPOOIEMBI 1 [1K-2 I1K-2.3
6 | paspaborku KTC coBpeMEeHHBIX CH- 4
CTEM YIpaBIICHUS
7 [TpoGnembl HHGOPMAIIMOHHON WH- 2 4 ITK-2 IK-2.3
TErpauy 1 MyTH UX PelIeHUs
[Tpo6rieMbl CHCTEMHOTO MPOEKTH- 2 [1K-2 I1K-2.3
8 | poBaHHs aBTOMaTHU3UPOBAHHBIX 6 4
TEXHOJOTHYECKUX KOMILIEKCOB
Htoro 10 10 10 38
4.2 ®opMupoBaHHEe WHIAMKATOPOB JOCTH:KEHUsI KOMIIETEHIWI pa3aeiamMu JUCHH-
ILUTMHBI
Ne Konx naaukaropos no-
HaumenoBanwue pa3iena JUCIUILTAHBI
/Tl | CTIXKEHUS! KOMIETCHIINU
1. | IK-2.3 VrpaBieHue COBPEMEHHBIM IPOU3BOJCTBOM KaK MHOTO-

MES

YPOBHEBasl UEPAPXHUUECKAsL CUCTEMA
CocraB, pynkiuu u coppemenroe coctossane ACYTII
[TepcnexTuBHbIe pobiemMsl pazpadoTku ACYTII
CocraB, QyHKIIMH U COBPEMEHHOE COCTOSIHUE CHCTEM KJracca




Ne Konx nnaukaropos no-
H/ II CTHUXKCHUA KOMIICTCHIINU

HaumenoBanue pasnena QuCHUIUITMHBL

MES

HBIX CUCTEM YIIPABJICHUA

HHWsA

[TepcnekTrBHBIE TPOOIEMBbI pa3pabOTKH CHUCTEM KJlacca
CocraB, pynkiuu u nmpodnemsl pazpadorku KTC coBpemen-
[Tpo6nembl nHGOPMAITMOHHOW HHTETPAIIMU U ITyTH UX pellie-

HpO6J’IeMH CUCTEMHOI'0 IPOCKTUPOBAHUA ABTOMATU3HPO-
BaHHBIX TCXHOJIOTHMYCCKHUX KOMIIJICKCOB

4.3. 3aHATHA JEKIMOHHOr0 THIIA.

Ne
paszena auc-
LUIUIMHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIep>)KaHNE 3aHATUSA

OO0newm,
aKaJl. 4achl

HNuHoBanumoH-
Hast popma

1

YrpaBiaeHHE COBPEMEHHBIM IIPOM3BOJICTBOM KaK
MHOTI'OYPOBHEBAs MepapxXUUecKas CHCTEMaA.

Teopust ynpaBieHHs] TPOU3BOJACTBEHHBIMU ITPOLIEC-
camu (IIIT) kak pe3ynpTaT B3aUMONPOHUKHOBEHUS
SKOHOMHUKO-MaTeMaTUYECKUX pa3pabOTOK IO Iia-
HHUPOBAHUIO MPOU3BOJICTBA U TEOPUU aBTOMaTHUYe-
CKOr0 YOpaBJICHHS JWHAMUYECKUMHU CHUCTEMAMMU.
Kubepnernueckuit noaxox k ynpasnenuto I1I1. Oc-
HOBHBIC MPUHIUIBI (HOPMHUPOBAHUS YIIPABICHHIA.
Hepapxuuecknii mnpuHOun (HOPMUPOBAHUSA CH-
CTEMBI YIPABJIEHUS MPOU3BOACTBEHHBIM MPEANPHSI-
TeM. YenoBeKo-MallMHHasi aBTOMaTU3aIUsI POU3-
BOJICTBa

1

JIB

CocraB, GYHKIMM U COBPEMEHHOE COCTOSIHUE
ACYTII

Crpykrypa u cocraB ACYTII coBpemeHHOro mnpo-
n3BojacTtBa. O@ynkuuu ACYTII u ux B3aMMOCBS3b.
Kontpons napamerpos TII n npencrasinenue nas-
HBIX KOHTpPOJIA T€XHOJoraM-oneparopam. Onrumu-
3anus pexxuma TII u ctabunuzauuu TII B okpecT-
HOCTH 3aJJaHHOTO pexxuma. HemocpencTBeHHoe
uudposoe ympasieHue. /[narHocTuka HEIITaTHBIX
cutyauuii. CutyaliuoHHoe ymnpasieHue. Benenue
apXHUBOB IO BCEM KOHTPOJIMPYEMBIM MapaMeTpam ¢
BO3MOXXHOCTBIO X BU3yalIU3alllU B BIIE€ TPAPUKOB
U CBOJIOK, OOMEH JIaHHBIMU C JAPYTMMH TOJCUCTE-
MaMu TOro e U Oosiee BbIcOKOro ypoBHs. CoBpe-
MeHHoe coctostnue ACYTII.

JIB




No
paszzena awc-
LUIUIUHBI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKazl. 4achl

HNunosanmon-
Hast popma

3

[lepcnexkTrBHBIC TPOOIsIeMbI pazpaboTku ACYTII
Oco6ennoctu TII kak 00BEKTOB yrpaBieHusi. AHa-
JIU3 BO3MOYKHOCTEH MPUMEHEHHSI U3BECTHBIX METO-
noB Teopuu ympasienus Kk TII. OOmmii moaxon K
pemenuto npobaem ympasienus TII. [Ipumenenue
METO/IOB TEOPUH YIIPABIEHUS AJIs1 YIPOILLEHHBIX TO-
CTAaHOBOK 3aJja4y. ODBPHUCTHKA NPU MOAUPHUKAIUU
TEOPETHYECKUX pelleHuid. HacTpolika n nposepka
MOAU(DUIIMPOBAHHBIX PEIICHUH C MNPUMEHEHUEM
METO/IOB KOMITBIOTEPHOTO MOJCIIUPOBAHUS YIIPaB-
nsembix TTI

1

JIB

CocraB, (QYHKIIMM U COBPEMEHHOE COCTOSHUE CH-
ctem kiacca MES

Xapakrepuctuka cucrem kimacca MES xak coBo-
KymHOCTH WH(GOpPMAIlMOHHO CBsi3aHHBIX APM
YIIPaBJIEHYECKOTO TEXHUYECKOTO MEPCOHaa Mpe/-
npusitus. Tunbl cuctem kinacca MES. Cucremsl
OIIEPaTUBHOTO KOHTPOJISA, y4eTa M aHaIM3a Kade-
CTBa CBIPbS, MOJYIPOAYKTOB M TOTOBOWM MPOAYK-
1uu. CucreMsl cOOpa U XpaHEHUS JaHHBIX O JABIKE-
HUH MaTepPHAIBHBIX IOTOKOB B IIPOIECCE TPOU3BO/I-
ctBa. CuCTEeMBbl aBTOMATH3UPOBAHHOTO y4yeTa 000-
PYIOBaHUS MPENNPUATHS, KOHTPOJIS U TUIAHHUPOBA-
HUS €ro PEMOHTHOT0 00cyxuBanus. Oo1me GyHk-
1uu pasnuaabeix MES-cucrem: co3nanne u BeieHHE
BbJl, cratuctuueckas o6paboTka nHPpOpMaIIUU, BbI-
MOJTHEHNE BCEX HEOOXOIUMBIX PacyeTOB, BKIIFOUAs
MOJIBEZICHUE UTOTOB 32 Pa3Hble MPOMEXKYTKH Bpe-
MEHH M OTIPE/ICTICHNE YHCIIa BEIXOIOB TIEPEMEHHBIX
3a TpaHUIBl HOPMATHUBOB, ABTOMAaTH3MPOBAHHOE
(dbopMHIpoBaHKE CBOJIOK, OTYETOB M MHOH JOKYMEH-
Taluu, oOMeH JaHHeIMU ¢ ApyruMu APM, a taioke
c noacucreMamu ACYTII u ACVIIL.

JIB




No
paszzena awc-
LUIUIUHBI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKazl. 4achl

HNunosanmon-
Hast popma

5

IlepciekTHBHEBIE ITPOOJIEMBI Pa3pabOTKU CHCTEM
kinacca MES

[TepcnexkTuBHBIC 3a1auu cucteM kiacca LIMS — La-
boratory Information Management System. Ilep-
CIICKTUBHBIC 3a/1a4 ONEPATUBHOIO PACIIPEACICHHUS
Y MapUIpyTH3aI[UN MaTEepHUATbHBIX MOTOKOB. Ilep-
CIIEKTHUBHELIE 3a7aud cucreM kiacca EAM — Enter-
prise Asset Management. Meroauueckuii (yHa-
MEHT pEIICHHS 3aJ1ad ONEePATUBHOTO YIpPaBICHUS:
CTaTHCTUYEeCKasi 00paboTKa JaHHBIX JJIS MTOCTPOE-
HUS SKCICPUMEHTAIBHO-CTATUCTHYCCKUX MOJIEIICH
Y TIPOBEPKHU CTATHCTUYECKUX TUTIOTE3, UMUTAI[UOH-
Hoe MojenupoBanue TII i mpourpeiBaHus pas-
JIUYHBIX TIPOU3BOJACTBCHHBIX CHTYAIIHi, TTIOUCKOBAs
Y aHAIMTHYECKash ONTHMHU3AINS JIJIS BRIOOpA U pac-
yera HanOoJiee pallMOHAIbHBIX BAPUAHTOB, (POPMH-
pOBaHME PEIICHUI HA OCHOBE aHAJIN3a SKCIIEPTHBIX
oreHOK. [IpoGiiemMa co3manus €AMHOTO MPOCTPAH-
CTBa yIPaBJICHUS IPOU3BOJACTBOM

1

JIB

CocraB, ¢pyHknmu u mnpobaemsl pazpadorkun KTC
COBPEMEHHBIX CUCTEM YIPaBJIECHUS

CocraB KOMITJIEKCa TEXHUYECKUX CPEJCTB yIpaBiie-
HUS TpOLIECCAaMU IPOU3BOJICTBA: M3MEPUTEIbHBIC
6moku, 610KHM TpeoOpa3oBaHus WH(POpPMAINHU, HC-
MOJIHUTENbHBIE ycTpoiicTBa. CpencTBa BBIYUCIIH-
TEJBHOM TEXHHUKH: TPUMEHSIEMBIC ITPH YIPABICHUN
MIPOU3BO/ICTBEHHBIMH IPOIIECCAMH: MUKPOIPOLIEC-
COPBI, KOHTPOJUIEPHI, BEIYUCIUTENbHBIE ceTh. [1po-
6nembl pa3BuTHs U coBepiieHcTBoBaHUs KTC cu-
CTEM YIIpaBJICHUS: TIOBBIIIEHHE TOYHOCTH, OBICTPO-
JeWCTBUS U HAJIEKHOCTH, YMEHBIIEHUE IrabapuToB,
BEca, CTOMMOCTU. BupTyaneHble natyuku. becrpo-
BO/IHBIE ceTH. [IporpaMMHOe obecrieueHue U Mpo-
0JIEMBI €r0 COBEPLICHCTBOBAHHUS.

ITpobsieMbl MHGOPMAIIMOHHON WHTErPALIMA U IIYTH
UX pelICHUs

Me:xcucTeMHbI€ CBSI3U PYU MHOTOYPOBHEBOM MHTE-
ITPUPOBAHHOM YIPABJIEHUEM COBPEMEHHBIM IIPOU3-
BoacTBOM. HeobxonumocTs nH(OpMALIMOHHON HH-
Terpauuu. TpyIHOCTH Ha MyTH MH(OPMAIIMOHHON
MHTErpalui — «IOCKyTHas» aBromMaTru3anus. Me-
TOJIbI MH(POPMALIMOHHON WMHTErpaluu: pa3zpadoTka
CUCTEM pa3HBIX YPOBHEW Ha €IMHOM IPOTPaMMHOMN
OCHOBE, «II€PEKPhIBAEMOCTb)» 0a3 JaHHBIX Pa3Iuy-
HBIX TMOJICUCTEM, CO3JaHHe €IUHON 0a3bl JaHHBIX
MIPOU3BOJICTBA, Pa3padOTKa M BHEIPEHHUE «CTHIKO-
BOYHBIX» CTaHJIAPTOB, CO3JaHHE «COOPHBIX» KOJI-
JIEKTHUBOB Pa3pabOTUYNKOB.




Ne HaumeHnoBanue Tembl O6bewm, NuHOBaMoH-
pazzena auc-
U KPaTKOE COJICPKAHUE 3aHITHUS akaJ. Jyachl Has popma
LUILIAHBI
8 [Ipo6ieMbl CHCTEMHOTO MPOSKTUPOBAHKS aBTOMA- 2
TU3UPOBAHHBIX TEXHOJIOTUYECKUX KOMILICKCOB
Cytp TpoOJEMBI CHCTEMHOTO IPOCKTHPOBAHUS
ATK. ®opmann3oBaHHas IOCTaHOBKA 3a/1a4dl CH-
cremuoro npoektupoBanust ATK. ITpubnmxennas
JIEKOMITO3MIIMS 337a4d CUCTEMHOI'0 MPOCKTUPOBa-
Hust ATK. CoznepskarenbHblil mpuMep — 3aja4a CH-
CTEMHOTO NMPOEKTUPOBAHUS CMECUTEIBHO-YCPEIHU-
tenbHoro ATK.
4.4, 3aHATHS CEMUHAPCKOTO THIIA.
4.4.1. CemuHapbl, IPaKTHYECKHE 3AHATHUS.
O0newM,

No aKaJi. 9ackl WuHO-
pasnena HaumenoBanve Tembl BTOM | Balu-
JTUCITH- 1 KPaTKOE COJIEP/KAHKE 3aHATUS HHCIC HA | hHas

BCETrO | mpakTuue-
IJIAHBI cKyIo og- dbopma
TOTOBKY

3 IlepcuekTrBHBIE TP0OIEMEI pa3zpadoTku ACYTII 3K,
Pacuer 1ByXypOBHEBOI CUCTEMBI yIIPaBICHUS IPUTOTOBIIE-| 2 1 MIII
HUEM JIBYXKOMIIOHEHTHOW CMECH 3aJaHHOTO0 XMMHUYECKOI'O
cocTaBa.

5 [lepcrieKTHBHBIC MPOOJIEMBI pa3paOOTKH CUCTEM Kjlacca 3K,
MES. 2 1 MIII
Pemrenue 3aaun onTUuMU3aMKM rpaHyI0-METPUUECKOTO CO-

CTaBa TPEXKOMIIOHEHTHON CMEeCH

8 [IpoGseMbl CHCTEMHOT0 MPOCKTUPOBAHUS aBTOMATH3HUPO- 3K,
BaHHBIX TEXHOJOTHYECKUX KOMIUICKCOB MIII
Pacuer ontumanibHOrO O0BEMa yCpPEIHUTEIbHO-HAKOMU-| 2 1
TEITLHON €MKOCTH JIJIsl YIIPaBJIsEMOTO MpOoIecca MPUTroTOB-

JIEHUS BYXKOMIIOHEHTHOM CMECH

8 [IpoGseMbl CHCTEMHOT0 MPOCKTUPOBAHUS aBTOMATH3HUPO- 3K,
BaHHBIX TEXHOJOTHYECKUX KOMIUICKCOB MIII
Pacuetsl mo ompenenennio 3¢hGEKTUBHOCTH YIPaBICHUS
MPOIIECCOM TIPUTOTOBIICHUS JIByXKOMITOHEHTHOM cMmecH ¢| 2 1
y4eToM U 0e3 yueTa JMHAMUKH yCpeTHEeHns B COOpHOM Oac-
ceiiHe

8 [Ipo6iemMbl CHCTEMHOTO IMPOSKTUPOBAHMS aBTOMATH3UPO- 3K,
BaHHBIX TEXHOJOTHYECKUX KOMIIJIEKCOB MIII
Pacdersl mo BBIOOpY THNA JO3MPYIONIMX YCTPOWCTB Iuist| 2
YIPABIISIEMOTO MPOIIECCa TPUTOTOBICHUS JBYXKOMIIOHEHT-

HOM cMecHu
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4.4.2. JlabopaTopHble paboThI

No
paszena awc-
LUIUIUHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

O0bemM,
aKaj.
4achl

HNuHoBanumoH-
Hast popma

1

YupaBiieHHe COBPEMEHHBIM IMPOU3BOJACTBOM KaK MHO-
TOYpOBHEBAs UepapxuyecKas cucTemMa
dopmaniM30BaHHAs MMOCTAHOBKA 3a/ladydl IUIAHUPOBA-
HUS TOOBIYHBIX PabOT IpH pa3pabOTKe MECTOPOXKIe-
HUH

dopmynupyeTcs 3aada ONTUMHU3ALUNA 00BEMOB J10-
OBIYH TIOJIE3HBIX UCKOMAEMBIX 110 KPUTEPUIO MUHHMH-
3allMy 3aTpaT Ha UHTPEIUEHTHI IPU OTPaHUYCHHUAX Ha
MOKAa3aTe N COCTaBa IIUXTHI

YupasiieHue COBPEMEHHBIM IPOU3BOACTBOM KaK MHO-
TOYPOBHEBAs UepapxuuecKas cCucTemMa

Pemenue 3amaum 1uiaHupoBaHMsI JOOBIYHBIX padboOT
pH pazpaboTke KapbepoB

MeTonamu TIMHEHHOTO MPOTrPAMMUPOBAHUSI PEIIAETCS
3aJla4a ONTUMH3ALUN 00bEMOB JOOBIYM HECKOJIBKUX
TOJIE3HBIX UCKOMAEMBIX M0 KPUTEPUIO MUHUMHU3ALIUN
3aTpar Ha MHTPEIMEHTHI IPH OTPAaHUYCHUSAX HA TIOKa-
3aTey cocTaBa MIUXTHI Mcnoap3yroTes mporpaMmMHbie
cpencrsa nakera Matlab

[lepcuekTrBHBIE TP0OIEMEI pa3zpadoTku ACYTII
[IpuBenenue 3amaun CTAOWIM3AIMK COCTAaBa MHOTO-
KOMIIOHEHTHOM CMECH K 3aJ]a4€ pEeryJIMpOBaHUS MHOTO-
CBSI3HOI'O JUHAMUYECKOr0 00bEKTa

[lyTem nuHeapu3anuu UCXOAHOW MOJENIU CMECUTENb-
HOW omeparny W MPUMEHEHHUS] BEKTOPHO-MATPHUHBIX
npeoOpa3oBaHuii 3a/1a4a CTAOUIN3AlUK COCTaBa CMECH
MIPU IeWCTBUH BO3MYIIEHUHN, CBS3aHHBIX C BapUAIIUSIMHU
CBOMCTB KOMIIOHEHTOB, CBOJUTCS K 3aJauye peryyupo-
BaHHUsA JIMHEMHOrO0 MHOT'OCBSI3HOTO JUHAMHUYECKOTO
00BeKTA.

IlepcnexTrBHBIE TPOOsIEMBI pazpaboTku ACYTII
Uucnennsli cuHTe3 MHOroMmepHoro IIM-perynaropa
Ui CTaOMIM3alM XUMHUYECKOT0 COCTaBa CMECH He-
CKOJIBKMX KOMIIOHEHTOB

3aaya peryiupoBaHus JIMHEHHOTO MHOTOCBSA3HOTIO
JMHAMUYECKOT0 00beKkTa, chopMyIMpOBaHHAsS Ha 3a-
HATUU 8, PEeLIaeTCsl YUCIEHHO C IPUMEHEHUEM IPO-
rpammuoro nakera MIMO-Master
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Ne
paszena auc-
LUIUIMHBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0OneM,
aKap.
Yackl

HNunoBanmoH-
Has popma

3

IlepcuexTrBHBIE TPO0OIEMEI pa3zpadoTku ACYTII
UccnenoBanue 4yBCTBUTEIBHOCTH aJTOPUTMA YIIPAB-
JIEHUS TIPUTOTOBJICHMEM CMECH K HETOYHOCTSIM MaTe-
MaTHUYECKOM MOJICITH

C HuCroap30BaHUEM BO3MOKHOCTEH MPOTPaMMHOTO T1a-
kera MIMO-Master uccienyercss 4yBCTBHTEIBHOCTD
CHHTE3UPOBAHHOrO Ha 3aHATUM 9 MHOromepHoro [1M-
peryssTopa K HETOYHOCTSIM JIMHEapU30BaHHON MO
TII, cBsA3aHHBIM C K3MEHEHHUEM CPEJTHETO COCTaBa CMe-
IIMBACMbBIX MAaTEPHAIIOB. 32 OCHOBY OEpyTCsl JaHHBIE
IIEMEHTHOT'O IPOU3BO/ICTBA.

4.5. CamocTosiTesibHasi padoTa 00y4alommXxcsl.

No
pazzerna Juc-
LIUIUIUHBI

Ilepedyens BOIPOCOB I
CaMOCTOSITEJIBHOTO U3yUEHUs

O0bewm,
aKaj.
Yacel

dopma KOH-
TPOJIs

1

Kubepnernueckuii noJIxo/ K yIpaBJI€HUIO IPOU3BOJI-
CTBEHHBIMHU Tporieccamu. OCHOBHBIE IPUHIMIIBI (op-
MHpOBaHUs ylnpasieHUi. MlepapXxudecKuil npuHIMI
(opMHPOBaHUS CUCTEMBI YIIPABICHUSI IPOU3BO/I-
CTBEHHBIM IIpeanpuaTueM. YeoBeko-MalrHHas aB-
TOMaTHU3aLus IPOU3BOJICTBA

VYeTHBII onpoc

Crpykrypa u coctaB ACYTII coBpeMeHHOro mpou3-
BoacTBa. @ynkuun ACYTII u ux B3aumocsa3b. Kon-
Tponb napametrpoB TII u mpeacTaBieHre TaHHBIX KOH-
TpoJis TexHojoram-oneparopaMm. ONTUMHU3ALMS pe-
xuMma TIT u ctabmmmszanuu TII B okpecTHOCTH 3a7aH-
HOTO pexxuma. HemocpencrtsenHoe mudpoBoe ympasie-
Hue. /lmarHocTuka HEMTAaTHBIX cuTyanuil. Curtyaru-
OHHOE yTpaBlieHHe. BeneHne apXUBOB MO BCEM KOH-
TPOJIUPYEMBIM TTapaMeTPaM ¢ BO3MOKHOCTHIO UX BU3Y-
anu3aiyy B BUJIE TpadKOB U CBOJOK, 0OMEH JaHHBIMU
C APYTUMU MOACUCTEMAMH TOTO ke U 00Jiee BBICOKOTO
ypoBHs. CoBpemennoe cocrosinue ACYTII

VYeTHBI onpoc

Ocob6ennoctu TII kak 00bEKTOB ynpaBieHUs. AHaIU3
BO3MOKHOCTEHN ITPUMEHEHHUs U3BECTHBIX METOJIOB TEO-
pun ynpasneHus k TII. OOmumii moaxoa K pelieHuto
npo6uem ynpasnenus TII. [Ipumenenne MeTo10B TEO-
UM yIpaBIEHUS JUIs YIPOIIEHHBIX IOCTAHOBOK 3a/1a4.
DOBpHUCTHKA NPU MOIU(PUKALNN TEOPETUUECKUX pellie-
Huil. HacTpoiika u mpoBepka MoIu(UIIMPOBAHHBIX pe-
HIEHUHN ¢ IPUMEHEHUEM METO/I0B KOMIIBIOTEPHOTO MO-
JenupoBaHus ynpasiseMbix TI1

VYceTHbIl onpoc
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No
paszzena awc-
LUIUIUHBI

[Tepeuens BOIpOCOB 115t
CaMOCTOATCIIBHOI'O U3YYCHU A

OO0neMm,
aKaj.
Yachl

dopma KOH-
TpOIA

4

XapakrtepucTuka cucteM kiracca MES kak COBOKYITHO-
cti nHGOPMAIMOHHO CBs3aHHBIX APM  ympaBieHnue-
CKOTO TEXHMYECKOTO IepcoHasia mpeanpusaTis. Turbl
cucrem kimacca MES. Cucrembl onepaTHBHOTO KOH-
TPOJIS, yueTa U aHalln3a KayecTBa ChIPhS, MOITYIPOIYK-
TOB M roToBOHM nmponykuuu. Cucremsl cOopa U XpaHe-
HUS JIaHHBIX O JBW)KCHHUU MaTepUAbHBIX MOTOKOB B
nporecce npou3BoAcTBa. CUCTEMBI aBTOMATH3HUPOBAH-
HOTO ydeTa 000pyI0BaHUS MPEANPUATHS, KOHTPOJIS U
TUTAHUPOBAHMS €ro PEeMOHTHOro obcmyxuBanus. O0-
ne GyHkuu pasnuuaeix MES-cuctem: cozmanue u
Benenue bJl, cratucruueckas obpaborka mH(pOpMa-
LMY, BBIMOJIHEHHE BCEX HEOOXOIUMBIX pPacyeToB,
BKJIIOYAsl TIOJBEICHIE UTOTOB 32 pa3HbIC MPOMEXKYTKH
BPEMEHH U OIpE/eTICHUHE YHCIa BBIXOJOB MEPEMEH-
HBIX 32 TPaHUIBI HOPMATHBOB, aBTOMAaTHU3WPOBAHHOE
¢dbopMUpOBaHHE CBOAOK, OTYETOB U MHOM JIOKYyMEHTa-
U, oOOMeH TaHHbIMU ¢ JpyrumMu APM, a taxxe ¢ moJi-
cuctemamu ACYTIT u ACVYII

VYeTHBI onpoc

[lepcnexTuBHBIE 3a1a4n cucteM kiacca LIMS — La-
boratory Information Management System. ITepcrek-
TUBHBIC 337]a4l ONIEPATHBHOTO PACTIPEICICHUS U
MapIIpyTU3aluyd MaTepuaibHbIX MOTOKOB. [lepcmek-
TUBHBIC 3a71a4u cucTeM kiacca EAM — Enterprise As-
set Management. Meroaunueckuii pyHIaMeHT perie-
HUS 33/1a4 OTIEPATHBHOTO YIPABJICHUS: CTATUCTHYE-
ckast 00paboTKa JaHHBIX JUIS MOCTPOCHUS SKCIIEpPH-
MEHTaJIbHO-CTATUCTUYECKUX MOJEIIEH U IPOBEPKU
CTaTUCTHYECKUX TUIOTE3, MMUTAI[HOHHOE MOJIEITUPO-
Banue TII ny1s mpourpsiBaHus pa3IMuHbIX TPOU3BO/-
CTBEHHBIX CHTYAIIWH, TOMCKOBAsI M aHATMTHYECKAs
ONITUMHU3AIMS TSI BBIOOpa U pacueTa Haubolee paiu-
OHAJILHBIX BAPHAHTOB, POPMUPOBAHUE PEIICHHUH Ha
OCHOBE aHaJIu3a SKCNEPTHHIX olleHOK. [Ipobiema co-
3MIaHHSI €JMHOTO MPOCTPAHCTBA YIIPABICHUS ITPOU3-
BOJICTBOM

VYeTHbI# onpoc

CocraB KOMILIEKCAa TEXHUUECKUX CPEACTB YIPABIECHUS
IpoLeccamMy MPOU3BOICTBA: U3MEPUTENbHbBIE OJIOKH,
6110KHM peodpazoBaHusi HHPOPMAIUH, UCTIOTHUTEIb-
Hble ycTpoiicTBa. CpeACcTBa BBIUUCIUTEIHHON TEX-
HUKH: TPUMEHSIEMbIE MPU YIPABICHUH MPOU3-BOJI-
CTBEHHBIMU ITPOLIECCAMM: MUKPOIIPOLIECCOPBI, KOH-
TPOJUIEPHI, BEIUUCIUTENbHBIE ceTH. [IpoOiemsl pa3Bu-
tHs U coBepuieHcTBoBanus KTC cucrem ynpasneHus:
MOBBIIIIEHUE TOYHOCTH, OBICTPOJCHCTBHS U HAJIEKHO-
CTH, YMEHbILIEHUE TadapuToB, Beca, CTOUMOCTH. Bup-
TyanbHble qaTauku. [IporpaMmMHoe obecrnieueHue u
MPOGJIEMBI €70 COBEPILIEHCTBOBAHMS

YeTHBIN onpoc
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Ne OO0neMm,

[Tepeuens BOIpOCOB 115t dopma KOH-
paszzerna auc- aKaJ.
CaMOCTOATCIIBHOI'O U3YYCHU A TPOJIA
LUTUTHHBI 4achl
7 MesxcucTeMHbIe CBSI3U IIPU MHOTOYPOBHEBOM MHTE- YcTHBIN onpoc

I'PUPOBAHHOM YIIPaBJIEHUEM COBPEMEHHBIM IIPOU3BOJI-
ctBoM. HeoOxomumocTs nHOpMauu-oHHON UHTE-
rpanun. TpyqHOCTH Ha MyTH WH(GOPMAIIMOHHON MHTE-
IpalMK — WIOCKYTHasD» aBTOMaTU3alusa. MeTo bl UH-
(dhopMaIMOHHON MHTETpauu: pa3paboTKa CHCTEM pa3- 4
HBIX YPOBHEH Ha €JMHON MTPOTPAMMHON OCHOBE, «IIe-
PEKPBIBAEMOCTb» 0a3 JaHHBIX Pa3IMUHBIX IIOJCUCTEM,
CO3/1aHHe eMHOM 0a3bl JAHHBIX TPOU3BOJICTBA, pa3pa-
00TKa M BHEAPEHHE «CTHIKOBOYHBIX)» CTAHJAPTOB, CO-
3/1aHuE «COOPHBIX» KOJIEKTUBOB pa3paboTYUKOB

8 Cytb pobaemsl cucteMHOro npoektupoBanust ATK. VYcTHbIl onpoc
dopmanu3oBaHHas IOCTAHOBKA 3a/1a4l CUCTEMHOTO
npoexktupoBanust ATK. [IpubnmxenHas 1eKkoMnosu-
uus 3aaauu cucteMuoro npoektupoBanus ATK. Co-
JiepKaTeNIbHbIN IpUMep — 3a/1a4a CUCTEMHOTO MPOEK-
TUPOBAHUs CMECUTEIbHO-yCpeaHuTenbHoro ATK

5. Ilepevenb y4eOHO-MeTOHYECKOT0 00eceYeH sl ISl CAMOCTOSITEIbHOI PadoThI
00yJAI0UIMXCHA MO0 JHCHHILIHHE.

Meroanveckue yKazaHus st 00y9aroIuXCsl 0 OPTaHU3AINN CAMOCTOSTEIBHON PaOOThI
M0 TUCITUIUINHE, BKITFOYAs IEPEUSHb TEM CaMOCTOSITEIIBHON pa0doThI, (POPMBI TEKYIIIETO KOHTPOJIS
0 JUCIMIUIMHE U TPeOOBaHMs K MX BBIIIOJHEHUIO PAa3MEIIEHBI B 2JIEKTPOHHOM HH(POPMAIIHOHHO-
obpazoBarensHoi cpeae CIIOI TU(TY) na caiite: https://media.technolog.edu.ru

6. ®oH/1 OLIEHOYHBIX CPEACTB JIsl IPOBeeHUSs IPOMEKYTOUYHON aTTeCTAUM

[IpomexyTouHas aTTecTanys N0 AUCUUILIIMHE TPOBOAUTCS B opMe 3auera 1o Bompoca. K
c/lade 3ayeTa JOIMYCKAalOTCS CTYJCHTHI, BBHINOJHUBLIME Bce (OpMBbI TeKylero koutpouss. [Ipu
cade 3a4eTa, CTYJEHT IIOJIy4aeT JIBa BOIPOCA U3 MEPEYHs BOIPOCOB, BPEMs MOJATOTOBKH CTY-
JIEHTa K YCTHOMY OTBETY - 10 30 MuH.

IIpumep 3aueTHOrO 3aaHUA:
. Cocras u ¢pynkuun ACYTII
2. Cucremuoe mpoektupoBanne ATK (onTummusarus mapamMeTpoB CMECHTEIBHO-YCPEIHH-
tenbHbIX ATK Ha cTaguu npoekTHpoBaHUS — ONITUMU3ALINS TAPAMETPOB YCPEAHUTEIBbHOM
CUCTEMBI)

[

cDOH,I[ OLICHOYHLIX CPECACTB 110 JUCHUIIIIMHEC MPCACTABJICH B HpI/IJ'IO)KeHI/II/I Ne 1.

PG3YJ'IBT3TI)I OCBOCHHUA NUCHUIINIMHBI CUUTAIOTCA NOCTUTHYTBIMH, €CJIU IJIA BCECX JJICMCH-
TOB KOMHCTCHI_[I/Iﬁ HAOCTHUTHYT HOpOFOBBIﬁ YPOBCHb OCBOCHUS KOMIICTCHIIMKW HA NAHHOM 3Tallc —
OLICHKA «YAOBJIICTBOPUTCIIBHO).

7. llepeyeHb y4eOHBIX U3IaHUIH, HEOOXOAMMBIX /15l 0CBOCHHUS THCHMUILINHBI
a) nmeyaTHble U3IAHMS:
1. Taiigyk, A. P. Teopust aBTOMaTH4ECKOTO YIIPaBICHUS B IPUMEpax M 3a7auax ¢ pelieHUus MU
B MATLAB: Y4e6Hnoe nocobue mist By3oB / A. P. Taiinyk, B. E. benses, T. A. [IpsiBueHKo, -
Canxkr-IlerepOypr, Mocksa, KpacHonap : Jlans, 2011. - 463 c. - ISBN 978-5-8114-1255-6
2. Cotnukos, B. B. OcHoBbl Teopuu ynpasienus. ba3osslit kypc: Yuebnoe nocobue / B. B.
CotHukog, JI. ®. MakapoBa, MunucrepcTBo 00pazoBanusi 1 Hayku Poccuiickoit deneparmy, CaHKT-
[TerepOyprckuii TOCyIapCTBEHHBIN TEXHOIOTHYECKHII HHCTUTYT (TexHu4yeckuil yHuBepcurer), Kadenpa
14


https://media.technolog.edu.ru/

CHCTEM aBTOMATHU3MPOBAHHOIO MpoeKTupoBanus U ympasnenus. — Cankr-IlerepOypr: CIIOI TU(TY),
2010.—155¢c.

3. Jlecun, B. B. OcHoBBEI MeTOA0B onTuMu3anun: YuedHoe mocooue / B. B. Jlecun, 1O. I1.
Jlucogern. - Cankr-IlerepOypr, Mocksa, Kpacuonap : Jlans,2011. - 341 c. - ISBN 978-5-8114-
1217-4

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS
1. Ilen, P. 3. Craructrueckue METOJIbI MAaTEMAaTHYECKOTO MOACIIUPOBAHNS, aHATN3a U ONTH-
MU3AIUU TEXHOJOTHYECKUX ITPOIIECCOB : yueOHoe nocodue s By3oB / P. 3. Ilen, B. P. [len. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 308 c. — ISBN 978-5-8114-8369-3. —
Tekcr : anexTpoHHbIN // JIaHb : 3MeKTpOHHO-O0MOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/175505 (nata oopamenus: 01.07.2021). — Pexwum noctymna: mo moj-
MUCKE.

8. [lepeueHb JIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB, HEOOXOAMMBIX /JI51 0CBOE-
HUS TUCHHUILIHHBIL.
y4eOnblit miaH, PIT/] u yueOHo-MeTomnueckue marepuanst: http://media.tech-
nolog.edu.ru

caithl pupm pazpadorurkoB ACYTII: www.adastra.ru; www.foit.ru; www.metso.ru;
WWW.Siemens.ru;

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«ONEeKTPOHHBIN YnTaNbHBIHN 3211 — bubimoTex» https://technolog.bibliotech.ru/;
«JIauby» https://e.lanbook.com/books/.

9. MeToauyeckune ykazaHus UIsl 00y4amMXcs 0 OCBOEHUIO AU CHMILIUHBI.

Bce Buabl 3ansaTuil no aucuumnianHe «CoBpeMeHHbIe IPOOJIEMbl TEOPUH YIIPABICHUS» IIPO-
BOJIATCS] B COOTBETCTBUU € TpeOoBaHusaMu caeayromux CTII:

CTII CII6I'TU 040-02. KC YKIB. Buas yueoubix 3anstuil. Jlekuus. O0mue tpedoBa-
HUS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTHil. JlaboparopHble 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3aLMK U IPOBEICHHIO.

CTO CII6I'TU 018-2014. KC YK/IB. Bunb! yue6HbIX 3ansTiil. CeMUHaphl U MIpaKTH4e-
ckue 3aHiaTusa. OOume TpeboBaHMs K OpraHU3aluU U IPOBEICHUIO.

CTII CII6I'TH 048-2009. KC YKB/. Bus! yueOHbIx 3ansTui. CaMocTOATEIbHAS [IJIaHH-
pyemast pabota cTyaeHToB. O0uue TpeOoBaHNs K OpraHU3aIK U IPOBEICHUIO.

CTII CII6I'TH 016-2015. KC YKB/I. [Topsiok npoBeAeHUS 3a4€TOB U IK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha H3yueHHE IaHHOM MUCHMIUIMHBI, JIydlle
BCEr0 OCYIIECTBIIATH HA BECh CEMECTP, IPEyCMAaTPUBAsi IPU TOM PETYIIIPHOE TOBTOPEHUE ITPOMA-
JIEHHOTO MaTepuasa.

OCHOBHBIMHU YCJIOBHSIMH IPAaBUJIbHOM OpraHu3aluy yueOHOro Inpoiiecca Juis CTY/A€HTOB
ABJIAETCS:

IJIAHOBOCTh B OpraHu3aluu y4eOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHaTUS CTyIEHT JOJKEH MPUXOJIUTh, MMes Oarak 3HaHUHA M BOIPOCOB IO YK€ M3Y-
YEeHHOMY MaTepHuaiy.

10. ITepeyenb nHGPOPMAITMOHHBIX TEXHOJIOTHI, HCI0JIb3YEeMbIX NMPH OCYLIECTBJICHUMN
00pa30BaTe/ILHOIO MPOLECCA MO0 AMCHMILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTUH.

B yuebGHOM mporiecce o JaHHOH TUCIUILIMHE PEAYCMOTPEHO UCTIONb30BaHue HH(PopMa-
IUOHHBIX TEXHOJIOTUIA:

YTEHHUE JICKLIUN C UCTIOJIb30BAHUEM CIIAWI-TIPE3EHTALIN;
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http://media.technolog.edu.ru/
http://media.technolog.edu.ru/
http://www.adastra.ru/
http://www.foit.ru/
http://www.metso.ru/
http://www.metso.ru/
file:///L:/Documents/TEXTS/LTI/Program/Курс%20лекций%20по%20идентификации%20объектов%20управления/РПД%20по%20идентификации/2016.05.20%20Доп.%20материалы%20к%20РПД%20по%20идентификации%20ОУ/Исправления%20от%20В.%20Куркиной/;%20www.siemens.ru
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

B3auMoieiicTBHe ¢ oOydaromumucs nocpeactsom SMOC.

10.2. IIporpamMHoOe obecnieyeHue.
JInst mpoBeieHus 3aHATHI UMEIOTCS TIEPCOHATIbHBIE KOMITBIOTEPHI C TPOrPaMMHBIM obecrie-

YCHUCM!

Microsoft Office Std, Akanemudeckas JTMICH3Us, CYOIHIICH3MOHHBIN 10T0BOp Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 6eccpouno;

MatLab (Simulink).

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

http://borovic.ru - 6a3a nmarenros Poccum.

http://1.fips.ru/wps/portal/Register - dexepaibHblii HHCTUTYT MPOMBIIIICHHOW COOCTBEH-
HOCTH

http://gost-load.ru- 6a3za 'OCTos.

http://worlddofaut.ru/index.php - 6a3a 'OCTos.

http://elibrary.ru — Poccuiickasi mouckoBasi CHCTEMa HaYYHBIX MTYOJIUKAIUI.

11. MaTepuaJbHO-TeXHHYECKOE 00ecneueHrne 0CBOEHHsI TUCHUILIMHBI B X0/1€ peaiu-

3alUH 00pa30BaTeIbHON MPOrPaMMBbI.

1.

Jlns mpoBeieHus 3aHATUH B MHTEpaKTUBHOM popme: Kadeapa aBTOMATH3AIIUN TTPOIIECCOB
XUMHYECKON POMBIIIIeHHOCTH, ayauTopus Ne8. 190013, r. Cankr-IlerepOypr, Mockos-
CKHH TIpocneKkT, 1. 24-26/49, nut. E. OcHalienue: criennaau3upoBanHas Meoens (18 mo-
CaJI0OYHBIX MECT), A0CKa, IEMOHCTPAIMOHHBIN SKpaH, IPOCKTOP, KOMITBIOTED.

Jlns mpoBesieHue 1abopaTOPHBIX 3aHATHI U ISl CAMOCTOSITEIBHON pabOThI CTY/ICHTOB:
kadepa aBTOMAaTH3AIMH POIIECCOB XUMUIECKOU MPOMBITINIEHHOCTH, Ta00paTOpHs ayIu-
topusa Ne7 190013, r. Canxkr-IlerepOypr, MockoBckuii mpocnekT, a. 24-26/49, nur. E.
OcHarenue: crienuanu3upoBantas Meoens (16 mocagouHbIXx MecTa), 10CKa, 8§ KOMIBIOTE-
pOB, ceTeBO€ 000PYAOBaHHUE.

12. Oco0eHHOCTH 0CBOEHUS AUCHUIIJIMHBI HHBAJIMAAMHU U JIMIIAMU C OrPAaHUYIECH-

HBIMHA BO3MOKHOCTSIMH 310POBbS.

I[J'ISI HWHBAJIMAOB U JIMI C OTPAHUYCHHBIMU BO3MOXKXHOCTAMU yq€6HBI€ nmponecc OCymecCTB-

asiercst B cooTBeTcTBUH ¢ [lonoskeHneM 06 opraHuzanuu yueOHoro mpoiecca i 00yueHus UH-
BaJMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXHOCTAMHU 370poBbsi CIIOI TU(TY), yTBepxaeHHBIM
pexropom 28.08.2014.
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IIpunoxenne Ne 1
K paboyeii mporpaMmme JUCHUTLTAHB

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIINHE «COBpeMeHHLIe l'[pOﬁ.]'leMbl TCOPUHA YIIPABJCHUA

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hupaexc xoMm-

Conepxanue Otan hopMHUPOBaAHUS
IETEHIUN Acp (bopmup

MK-2 CriocobeH npoBOIUTH aHATTU3 00BEKTA YIPABICHUS U BbI- IIPOMEXKYTOUHBIN
OupaTh apXUTEKTYpy THOKOI MPOU3BOACTBEHHON CHCTEMBI
Ha ypOBHE MHTEIPUPOBAHHON CUCTEMBI YIIPABIICHUS C IIPU-
MEHEHHEM I (YPOBBIX TEXHOIOTHUI.
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2. Iloka3aTesiM M KPUTEPHH OLIEHMBAHHUA KOMIeTEHIMI HA Pa3JIMYHBIX ITanax ux popmu

OBAaHHUS, IKAJIA OHCHUBAHUA

KOI[ 1 HAUMCHOBAHUC UHU-

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu chopMUpOBaHHOCTH (J1e- Kpurepuit (onucaHue BbIPaXKEHHOCTH JIECKPUITOPOB)
KaTopa JOCTH)KEHUS KOMITe-
CKPUIITOPHI) OLICHUBaHMSI «YZAOBIETBOPUTEIILHO»
TCHI U o
(OpOroBbIit)
IIK-2.3 3Haer coBpeMeHHOe cocTosiHue U mep- | IlpaBunbHble  or- | [lepeuncnser coBpeMeHHbIE NPOOIEMbl YIpaBIECHUS

Peanuzyer na 6a3e BbIIOI-
HEHHOH HICHTU()UKAITUN MO-
1enu 00beKTa YIpaBiICHUs
pa3paboTKy CUCTEMBI aBTO-
MaTH3aluy KOHKPETHOTO TeX-
HOJIOTHYECKOTO IpoIiecca
(6moxa, y31a) Ha OCHOBE TH-
MOBBIX PELICHUH 3a1a4
yIpaBjieHUs: 00bEKTaMH Ta-
KOT'O THIIA U IPUMEHSISI CO-
BPEMECHHBIC HHHOBAIMOHHBIC
MIOJIXO/IbI TS PEIICHUSI HETH-
MOBBIX 33724

CIIEKTUBHBIE TIPOOJIEMBI  YIIPABJICHUS
MIPOU3BOJICTBEHHBIMU TIPOIIECCAMH  Ha
pasHbIX ypoBHsX uepapxun (3H-1).

BETHl Ha BOIPOCHI
Nol-3 k 3auery

MPOU3BOICTBEHHBIMU MIPOLIECCAMHU HA PA3HBIX YPOBHSIX
UEPaAPXUU.

YMeer mareMaTHueCKu (POPMYIHPOBATH
IIPUKIIAIHBIE 33]1a4l ONTUMH3ALUH I1PO-
M3BOJICTBEHHBIX IPOIECCOB, (hopMupys
COOTBETCTBYIOLMI HAOOp NEPEMEHHBIX,
MaTeMaTUYECKUX MOJENEH, IIeJIEBbIX
¢yHKIMI (KpUTEpueB), OrpaHUYCHUN
(V-1).

IIpaBunibHBIE  OT-
BETHl HAa BOIPOCHI
Nel-16 k 3auery

[MuceMeHHO M3MaraeT NpUHIKUN GOPMYIUPOBKH 3a/1a4
ONTHMH3AIMH TIPOU3BOCTBEHHBIX TporieccoB. O0bsC-
HSET Ha3HAUYCHUE IENeBbIX (YHKIMNA (KpUTEpUEB),
OTpaHUYCHUMN C HEOOJIBITMMU OIIUOKAMH.

YMeeT HaxOAWTh C MOMOIIBIO CPE/ICTB
BBIYMCITUTENILHOM TEXHUKH PEIICHUS 3a-
Ja4 ONTHMHU3AIUN PEKUMOB MPOU3BO/I-
CTBEHHBIX TPOIIECCOB B YCIOBHSX JICH-
CTBHUSI BO3MYIIAOMIMX (HaKTOPOB WK B
cratuke (V-2).

[IpaBunbHBIE  OT-
BEThl Ha BOIIPOCHI
Nel7-25 x 3auery

OOBsicHSET 3TAMbBI pEIICHUS 3a/1a4 ONITUMU3AIUN PEXKH-
MOB MPOU3BOJICTBEHHBIX IMPOIIECCOB B YCIOBUSX JEMH-
CTBHUS BO3MYINAOIMIKNX (PAKTOPOB € MOMOIIBIO HABOIS-
X BOIIPOCOB.
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3. TunoBble KOHTPOJILHBIE 3aJaHNS I/l IPOBEIEHUS TPOMEKYTOYHOM aTTeCTAIUI
a) Bonipoce! 1J151 OleHKH 3HAHU, YMEHU I U HABBIKOB, CQOPMHUPOBAHHBIX Y CTY/J€HTA

nmo komunerenuuu INK-2:

1.

gk owm

o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

22.

23.

24,

25.

VYnpaBiieHue COBPEMEHHBIM IPOU3BOACTBOM KaK MHOI'OYpPOBHEBAs MEpapXHuecKas CH-
cTema

CocraB u pynkuu ACYTII

CocraB ¥ PYHKIIUH CUCTEM OIEPATHBHOIO yIpasieHus npoussoacrsom (MES)
CoBpemenHoe coctostHue u npodsieMbl ACYTII

Copemennoe cocrosinue u npodiemsl MES. MndopmanimoHHO-aHATUTUYECKHE CUCTEMBI
JUIS IPOU3BOJICTBEHHBIX J1TAOOPaTOpHii

CoBpemMenHoe coctosiaue 1 mpoosiembl MES. MHpopManimoHHO-aHATUTHYECKUE CUCTEMBI
TEXHOJIOTMUYECKOT0 IIPOCIIEKUBAHUS

CoBpemenHoe coctossHue U npodaemsl MES. CucremMa aBTOMaTu3upoOBaHHOTO yueTa 000-
pyaoBaHUs

[Ipo6embl HHPOPMAITMOHHOM UHTErpallun

Cocras KTC cucrem ynpasineHus

Jatunku uHpopMau

Cpencta nmpeobpa3oBaHus U XpaHeHUs: HHPOpMAITUU

HcnonuuTenbHbIE YCTPONCTBA

[Tpo6nemsr coBepiiencTBoBanust KTC

[Iporpammuoe obecnieuenre ACY 1 mpoOiieMbl €ro COBEpIICHCTBOBAHUS

[Tpo6nembr mogepuu3anuu u pa3Butis ACY npon3BoAcTBOM

[Tpo6ieMbl IMUTALIMOHHOTO MOJICTHPOBAHUS

CrpykTypa cMecHuTenbHO-ycpeaauTeasnoro ATK

DopmupoBaHHE CUCTEMBI MaTemMaTuueckux mozeneit TII

Ontumuszanus pexuma TII (onTumuzanus peuenta CMECH B IE€TEPMUHUPOBAHHBIX YCIIO-
BUSX U C YUETOM BO3MYIIAOIMIUX (HaKTOPOB)

Crabwmmsanus pexxuma TIT (crabmim3anmst mokasaresiei KauecTBa CMECH)

B3aumocss3p 3a1au ontumuzanuu u crabunuzanuu TII (B3auMocCBs3b 3a7a4 ONTHUMM3A-
MU perenTa U CTabUin3ali XapakKTePUCTUK CMECH )

Cucremuoe npoektupoBanne ATK (onTumwuzaius mapaMeTpoB CMECHUTEIbHO-YCPEIHU-
tenbHbIX ATK Ha cTaguu NpoeKTHUpOBAaHUS — ONTHUMH3ALUS KOMIIOHEHTHOTO COCTaBa
cMecH)

Cucremuoe npoektupoBanue ATK (onTumwusamnus mapaMeTpoB CMECHUTEIbHO-YCPEIHU-
tesnbHbIX ATK Ha craguu npoekTHpoBaHus — BEIOOp THIIA 103aTOPOB)

Cucremuoe npoektupoBanue ATK (onTumwusanus nmapaMeTpoB CMECHUTEIbHO-YCPEIHU-
TenbHbIX ATK Ha cTaguy MpoeKTUPOBaHMSI — ONTUMH3ALUS IAPAMETPOB YCPEIHUTENBHON
CUCTEMBI)

Cucremuoe npoektupoBanue ATK (onTumusanus nmapaMeTpoB CMECUTEIBHO-YCPEIHU-
tenbHbIX ATK Ha cTaany NpoeKTUPOBaHUs — ONITUMU3ALINS XapaKTEPUCTUK CUCTEMBI KOH-
TPOJIS U YIPaBJICHUS)

IIpu cnade 3adera, CTyACHT IIOJIy4aeT JBa BOIPOCA U3 IEPEUYHs, MPUBEACHHOIO BhIlIE. Bpems
MOJTOTOBKH CTY/ICHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MHH.

4. MeTroauyecKkue MaTepUaJIbl Ui OmNpeaesieHUs] MPOUeAyp OUEHUBAHHUSI 3HAHUIA,

YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI JOPMHUPOBAHUA KOMIIETECHIHI.

HpOMe)KYTO‘—IHaH arrecranus 1o JUCHUIINIMHE IIPOBOJAUTCA B COOTBETCTBUU C Tpe6OBaHI/I-

svu CTIT CTO CII6I' TU(TY) 016-2015. KC YK/IB I[Mopsinok mpoBeaeHHs 3a4€TOB U 9K3aMEHOB.

[To nuctumImHe MpOMEXyTOYHAs aTTecTalus MpoBoauTes B ¢popme 3auéta. Illkana ore-

HUBAHUS HA 3a4ETE — «3a4YETY», «He3aueT». [Ipu 3TOM «3a4€T» COOTHOCUTCS € IIOPOTOBBIM YPOBHEM
c(hOpMUPOBAHHOCTH KOMIIETCHITHH.
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