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KaTtanor o6mux xomnereHnmii Mmaructpa mo OIl «ABTomaTu3anys U ynpaBieHUS)

HaumMeroBaHue MOJTY-
711 ¥ IepeveHb AUCLH-
i/ ¢opma HToro-
BOro KOHTpOJLs/ IEPH-
OIMYHOCTH OOHOBIIE-

s YMK]

ConeprxaHue JUCLMILTAH

Pe3ynbTaThl 0Gy4eHus Bunpl 3aHATHIA [pepexBU3UTEI IToCTpeKBU3HTHI

Monyns 1 —ba3oBsii

OTBETCTBEHHBIH 32 MOIYJb — K.IIOJLH., CT. IPENnojaBaTeiib
Taxwubaes P.X., maructp npenogasarens Lxyrycosa C.C.,
npenonasarenb Onycosa H.I

Hasrpiku:

ITo nucrurivge I/ICTOQI/I}I 51 QhHJ'IOCO{hI/IS[ HaYKH: aHaJIA3HpOBATH pa3BUTHE HAYYHBIX el u napajgurm;

KPMTHUYECKH OLICHHBATh METO/BI U Pe3yJIbTaThl HCCIIEMOBAHMIA; 0OOCHOBBIBATh Hay4HBIE 3a/1a4U C YUE€TOM
dun0coCcK0-METONOTOTHYECKHX IIPHUHIIUIIOB.

Mo mucrmmiuae MHOCTpaHHBIH A3bIK (MpOoGeCCHOHATBHBIN): YATATh M NMEPEBOAMTH TEKCTEHI 110 poG U0
«ABTOMATH3ALWSA ¥ YTIPABIEHHE»; COCTABIIATh AHHOTAIIMH, OTYEThI M TIPE3CHTALMH Ha HHOCTPAHHOM S3bI-
Ke; 06IIaThCs YCTHO 10 MPO(GECCHOHATILHBIM M HayYHBIM BOTIPOCAM.

[o mucimmuirHe [lelaroruka BEICINEH MIKOMBI: IUIAHMPOBATH U TPOBOIATE JIEKLMHA, CEMHHAPEI, MPAKTHHC-
CKHMe 3aHATHS; IPUMEHATh COBPEMEHHbIe 00pa3oBaTe/IbHEIC TEXHOJIOTMH H METO/B! AKTUBHOTO o0yueHus;
(opMHPOBATH K OLIEHHBATH PE3yJIbTAThl 00YUCHHS CTYACHTOB.

o mucimmizHe [ICHXOIOrUs yNpABIEHHs: HMCIIOb30BaTh MCHXONOTMYECKHe METO/BI JUISl MOBBIICHHA
3)peKTHBHOCTH yNpaBIeHHS; aHATM3MPOBATH IOBE/ICHHE U MOTHBALIHIO COTPY/IHHKOB, MPUMEHSATh TEX-
HHKH pa3pelnenns KOHGIUKTOB U GOPMUPOBAHHUS TIO3UTHBHOTO KIIMMATA B KOJUICKTHBC.

Hcropwus u ¢pmnoco- | Mcropus BOSHUKHOBEHHSA M CTaHOB- 3HAaTh: OCHOBHBIE STallbl Pa3sBUTHs HaykH, | JIeKimu, mpak- ®unocodus (6a- | CoBpeMeHHBIE IIPO-
¢us HAYKH, 5 Kpeau- | JICHHA HayKH. HayuHble pPEBOIOLMHA | KIIOYEBble HAy4HBIC PEBOMIOLMA H HX | THHYECKHC, CPM, KaJiaBpHar) 6J1eMbI aBTOMATH3a-
TOB, 9K3aME€H, ¥ MX BIMSHUE Ha pa3BUTHE MHPOBO3- | BIMAHHE HAa CTAHOBJICHHWE COBPEMEHHOTO CPMII [UH U YTIPABIICHASA

2 rojga

3penns. Punocodus Hayku Kak oco-
6as o61acTh GUIOCOPCKOro 3HAHMA.
Mertozpl 1 GOpMBI HAYy4HOI'O MO3HA-
puia. CTpykTypa M JUHAMHKa Hayd-
HOro 3HaHus. Kpurepuu HaydHOCTH
¥ npo6JieMa HCTHHEI B HayKe. JTHKA
¥ LIEHHOCTHbIE OPHUEHTHPBI Hay4HOH
ZeATeNBHOCTH. PO HAyKH B COBpe-
MEHHOM OOLIeCTBe W LMBHIM3ALH-
OHHOM pa3BuTUH. MeTomonorus
HayYHbIX MCCIENOBaHHWA B HHKE-
HEpHBIX M TEXHHYECKHX O0NacTsX.
Hayka ¥ HEpCTIEKTHBBI €€ pa3BUTHA
B ycloBusax LE(poBoi TpaHcdopMma-
UL

HayYHOTO MHMpPOBO33peHHs; pumocodekue
OCHOBBI HAy4HOrO IO3HAHHM:, KaTerOpUH
¥ NpUHUMIBL GUIOCOQUH HAYKH; METO-
JOJIOTMYECKHE TTOIXOIbI K MCCIIEIOBAHUIO
B 06J1aCTH aBTOMAaTU3aLIMM H YIIPABJICHUS.
VYMeTh: aHAIM3MPOBATh HAy4YHbIC KOH-
LIETILIMH, COTIOCTABJIATh Pa3IudIHbIe (HIIO-
co)ckve LIKONMBI M JelaTh BHIBOJBI O
IPUMEHMMOCTH HX HJIeH B HHXEHEPHOU
npaktuke; (GOpPMyJIMpOBaTh  HAyYHBIC
npo6iieMbl, MCXO/ U3 MCTOPHYECKOro ¥
GunocopcKoro KOHTEKCTa MX BO3HHKHO-
BEHMS; IPUMEHSTH GUIOCO(CKHE U METO-
JOJIOTHYECKHE OCHOBBI UL IOCTPOCHHS
JIOTHKH WCCJIENOBaHUS ¥ OOOCHOBaHMs
BBIBOJIOB B MATMCTEPCKHX paboTax.




HnocTpannsii 36k | Kimaccudukanys TeKCTOB M MAaTCpH- 3math: GasoBylo mnpodeccHoHanbHyIo | IIpakTHdeckue, IIpodeccronas- Hayuno-
(mpodeccrOHANIbHBIN), | OB HpoheCCHOHANBHOM HAMpaB- | JIEKCHKY M TEPMUHOJIOTHIO O HArpaBJie- CPM, CPMII HBIi UHOCTpaH- HCCIIeOBaTEIbCKAs
4 xpenmTa, 3K3aMeH, | eHHOcTH; M3ydenme cneLpanusu- | HHIO «ABTOMATH3aLUS U YIPABICHHE, HbIif 361K (Gaka- | paboTa MarucTpaHTa,
2 roma POBaHHOM TepMHHONIOTHH; UTeHHE M | MpaBHIa IOCTPOCHHUS YCTHOM M NHCHMEH- JIaBpHar) oopmiieHME Mary-
aHanM3 IPO(ECCHOHATBHOM NTUTepa- | HOM HAY4YHOH JeIOBOM peun; 0COOEHHO- cTepcKoil paboThI
Typsl Ha HMHOCTPAHHOM A3BIKE; | CTH npodecCHOHAIbHON KOMMYHHKAIMH B
I[IMchbMeHHAas M YCTHAs KOMMYHHKA- | MEXIYHapOJHOM Cpejie; OCHOBHBIC ¢op-
mus B mpodeccHOHANbHOM cdepe; | MaThl aKaJEMHYECKUX U ACTOBbIX TEKCTOB
MeTopp! TiepeBosia podeccHoHab- | (CTaThs, OTYET, Npe3eHTaIuA).
HBIX TekcToB; CHHTaKCHYeCKHe M | YMETb: YUTaTh W MEPEBOAUTDH npodeccu-
rpaMMaTHYecKie OCOOEHHOCTH IpO- | OHAJIbHBIE TEKCTHI C HHOCTPAHHOTO SI3bIKA
deccronambHbIX TekcToB; OcobeH- | ¢ MOHUMAHHEM COZCPXKAHMS; COCTABIATH
HOCTH AaKaJEeMHYecKoro IMChbMa; | AaHHOTAL|H, Pe3IOME, OTYETHI U NPE3CHTa-
TTOAroTOBKA M TIPOBEEHME Mpe3eH- | UM Ha MHOCTPAHHOM S3bIKE; BECTH yCT-
TalWii Ha MHOCTpaHHOM s3bike; O6- | Hyl0 KOMMYHHKALHIO IO npogeccuo-
IeHHe B MEXIyHapomHoO#M mnpodec- | HaJbHBIM BOMPOCaM (muckyccus, TOKJIad,
cHOHaNBHOM cpene; Ilpumepsl Hc- | cobecelioBaHue); — HCMONB30BATE  MHO-
HOJIB30BaHKs HHOCTPAHHOTO S3bIKa B | CTPAHHBINA A3BIK B HCCIIEI0BATENBECKON H
peaibHBIX TNPOQECCHOHANBHBIX CH- MPOEKTHOM JIEATEILHOCTH.
Tyauysix.
IMemaroruka Beicineii | OCHOBBI IEJATOTUKH KaK HayKH; Wc- | 3HaTh: OCHOBHbIE TEOpPHM ¥ KOHIeHM | Jlekiuu, mpak- dunocodus (6a- ITeparoruyeckas
IIKOJBL, 5 KPEAMTOB, | TOpHS MEJAarorMkéd M COBPEMEHHBIC | ME/arOrukH BBICIIEH IIKONMBL, 3aKoHO- | TMueckue, CPM, | KanaBpuar), Co- MpaKkTUKa
9K3aMEH, nenarorndeckue KkoHuemmy, IIcu- | MEpHOCTH y4eOHOro mporecca B By3€ H CPMII mosiorus, Kyis-
2 roga XOJIOro-Tielarori4eCcKue OCHOBBI | COBpeMEHHBIE 00pa30BaTeNIbHBIC TEXHO- typoxnorus, Ilcu-

pocrutaHuss ¥ oOydenus; Ilemn u
3ajaud BOCHMTAHMS; [IpMHIMIBL U
Metonsl oOydenws; OpraHuzanys
obpasoBarenpHoro mpomecca; dop-
MBI ¥ TexHosnoruu obydenus; Ilena-
FOTMYECKOE  B3aMMOOEHCTBHE H
ynpasieHre kiaccom; OneHka Kave-
cTBa 00pa30BaTENBHOIO MPOLECCa;
MnHoBaIMOHHBIE MOAXOABI B IEAa-
roruke; IIpodeccHoHanbHas 3THKA
nemarora; Ilemaroruueckde TEXHO-
JIOTHH M cpezicTBa 00yueHus; Mero-
(bl IEJArOruYeckKoro UCCIIeIOBaHMU.

JIOTMH; TPUHLMIBLI MTPOSKTHUPOBAHUA 00-
pa3oBaTeNbHBIX MpOrpaMM H y4eOHBIX
[JIAHOB, METOIbI OLIEHKM KayecTBa obpa-
30BaHMA M YUeOHBIX JOCTIKEHUM CTYJCH-
TOB.

VMerts: pa3pabaThiBaTh U MPOBOAUTD JIEK-
LIMOHHEIE, CEMHHAPCKHE U MPAKTUICCKHE
3aHATHS; MPUMEHATH COBPEMECHHBIC I1€/1a-
FOrHYeCKHE TEXHOJIOIMH ¥ METOIbI aK-
THBHOTO 00y4eHuUs; GOPMyTHPOBATH Lie-
JTH, 33/1a9H ¥ PE3yJIbTaThl OOydYeHHs C
y4EeTOM KOMIIETEHTHOCTHOTO TIOJIXO0A;
OpraHu30BBIBaTh o6pa3oBaTeNbHbIH MPO-
11ecc ¥ OLleHMBaTh 3P PEeKTUBHOCTH yCBO-
©HU 3HaAHWM.

xonorus (6aka-
JIaBpHAaT)




Tcuxonorus ynpaene- | Kypc BKTIOHaeT W3ydeHWe Kiode- | 3HaThb: ICHXOJOTMYECKHE OCHOBHI Nuaep- | Jleximm, mpak- | Ilcuxonorus (Ga- Ilenarormueckas
HUS, 3 KPeIWTa, 9K3a- | BRIX [OHATHH  IICHXOJIOTHYECKOHM | CTBa, MOTHBALIMM W MPHHATHUS yNpasiieH- | Tuyeckue, CPM, KaJaBpHaT) MpaKTHKa
Me€H, HAayKH, aHAJIW3 M CHCTEMATH3allMIO | YECKHMX PELICHHH; 3aKOHOMEPHOCTU MEX- CPMII
2 roga 3HAaHMH O Pa3BHUTHM JIMYHOCTH H 3a- | IHYHOCTHOTO H JEJIOBOro OOIIEHHMs B

KOHOMEPHOCTSX TICHXOJIOTHYECKOTO
moBeieHUs. PaccMarpuBaroTcs  Me-
TOABI TPUMEHEHHs JSTUX 3HAHUH B
po()eCCHOHAIPHOM M  IIOBCEIHEB-
HOM [eSTeIbHOCTH, B MEXJIMYHOCT-
HBIX M KOJUIEKTHBHBIX B3aMMOOTHO-
meHuax. M3ydaioTrcss MeETOAOJIOoru-
YeCKHe TMOAXOAbI K TIICHXOJIOTHH
yIIpaBJieHus, ee CIelMpuKa, ynpas-
JIeHYecKkre (GYHKIMH, a TakkKe IIpo-
GyieMbl TIPUHSATHS PEIICHUH B yCJIO-
BUAX PeaTbHOM MPaKTUKK OpPraHM3a-
muii. OTAenbHOE BHUMAaHHE YIEd-
ercs aHaIu3y B3aUMOOTHOLICHMH B
yIpaBlIeHYeCKOH cpele ¥ MX BIIHA-
HHIO Ha 3()(EKTHBHOCTH PabOTEL

KOJUTEKTHBE; METOJBI IICHXOJUArHOCTUKH
U OLEHKH COLMAIbHO-IICHXOJIOTHYECKHAX
[pPOLIECCOB B OpPraHM3alMsx; (akTopsl
cTpecca W KOHQIIMKTA B YIPaBJIEHYECKOH
e TeTbHOCTH.

YMerh: NpHUMEHATh IICHXOJIOTHYECKHE
3HAHMS IS TOBBIEHHS (P (PEKTUBHOCTH
yTIpaBJIeHHs MIEPCOHAJIOM; aHATM3HPOBATh
H TIPOTHO3HPOBATH MOBEAECHHE COTPYIHHU-
KOB B pabOYMX CHTYalMsIX; MCIIOIb30BAaTh
TEXHHKH MOTHBALIWH, [EJIETHPOBaHUI M
paspeineHuss KOHQIHUKTOB; (opMHUpOBaTH
OyaronmpUATHBIN COLIMAITEHO-
MICHXOJIOTHYECKHUH KIMMAT B KOJUIEKTHBE.

Monyis 2 — MckyccTBeHHBIN HHTEIIEKT
OTBETCTBEHHBIH 32 MOAYJIb — CT. IIPENOJaBaTesb, MarucTp

Hagpixu:

ITo mucimmuinae UHTEUIeKTYalbHbIE CUCTEMBI YIIPaBJIEHKS ¥ HCKYCCTBEHHBIH MHTEIIEKT: MPOSKTUPOBATh

IItsikoBa U.B. MOJIEJIM MHTEJUIEKTYaIbHBIX CHCTEM YIIPaBIIEHHUs; IPMMEHATH aJITOPUTMBI MAITMHHOIO O0y4€HHs ¥ ONTH-
MH3ALHH; HHTETPAPOBaTh TexHOOruu MM B aBTOMAaTU3HPOBaHHBIE CHCTEMBI.
WHTe/UTeKTyatbHbe | 3aaui MallMHHOTO OOYydYeHHs; MO- | 3HaTh: OCHOBHbIC KOHIENIMH M MeTombl | Jlekimu, mpak- | OKCIepTHbIC CH- | ABTOMATH3UPOBaH-
CHCTeMBI yIIPaBIeHHs | A€M ¥ AITOPHTMbl MALIMHHOIO | HCKYCCTBEHHOTO HHTe/UIeKTa (HeHpoHHble | Tiueckue, CPM, | cTeMBI B poM3- | Hble HH(OPMAITHOH-
CETH, DKCIEepPTHBIE CHCTEMBI, MAIIUHHOE CPMII Bozctee / Cucre- HO-YTIPaBJIIOIIHE

U UCKYCCTBEHHBI! UH-
TEJUIEKT, 5 KPEIUTOB,
5K3aMeH,

2 roma

06yueHHs; METOJBI TEOPHUM BEPOST-
HOCTel; CTaTHCTHYECKHE MOJIEIH;
METOABl HEYETKOH JIOTHKH; HCKYC-
CTBEHHbIE HEHPOHHbIE CETH; TCHETH-
YeCKHE aJlTOPUTMBI; aflaliTUBHBIE H
camooOydaromue CHUCTEMBI; pa3pa-

GOTKa TIPWIOKEHUM I WHTEIUIEK-

TYaJIbHBIX CHCTEM.

oOydeHne); IPUHIMIB IIOCTPOCHUA HH-
TEJUIEKTYalIbHbIX CHCTEM YIIPaBICHUS H
UX apXUTEKTYPhl, COBPEMEHHBIE ITOIXOMbI
K 00paboTke MAaHHBIX, PACIO3HABAHHIO
00pa30oB ¥ NPHHATHIO pelIeHH; obacTi
npuMeneHuss MW ¥ MHTEUIEKTyaJbHBIX
CHCTEM B aBTOMATH3AalMH U YTIPABIICHUH.

Vmerp: pa3pabaTbiBaTh MOZENH HHTEN-
JIEKTyaJlbHBIX CHCTEM YIPaBJICHHS C HC-
nosk3oBanueM metonoB MH; mpumeHATsh
aJITOPUTMBI MAITHHHOTO OOy4YeHHs U OIl-
TUMH3ALAKA U PelleHHs HHKEHEPHBIX

MBI yIIpaBIICHUS
peasbHOro Bpe-
menu; CoBpe-
MEHHbIE METOJIBI
MOJEUPOBAHHUA
00'BEKTOB aBTO-
matuzanun/ Ho-
BBIe HH(pOpMAIY-
OHHBIE TEXHOJIO-
THH TIPOEKTHPO-
BaHHS CHCTEM
aBTOMATH3aLUH

cuctembl / UHTeTrpa-
M ¥ ONITHMH3ALHS

CHCTEM aBTOMaTHYe-
CKOTO yTIpaBJICHHA




3a]a4, HMHTETPUPOBATh MHTEIUICKTyallb-
HBI€ TEXHOJIOTHH B aBTOMaTU3HPOBAHHBIE
CHCTEMBI YIIPaBJICHHS; AaHAJIU3UPOBATH
3¢ PEeKTHBHOCTh HHTEIUIEKTYalbHBIX pe-
LIEHWH ¥ OIICHMBATh HMX IPAKTHYECKYIO
MPUMEHHUMOCTB.

Monyiis 3 — ABTOMaTU3MPOBaHHOE IPOU3BO/ICTBO
OTBeTCTBEHHBIH 32 MOAyJb — goueHT PhD YMapos A.A., cT.
npenoaasarenb Maructp [luakesra T.A

Haspiku:

IIo JUCIHUTLIWHE COBQCMGHHBIC H[206JICMI>I aBTOMAaTHU3allMy U YIIPABJICHHM: aHAJIM3UPOBATH COBPCMCHHBIC

TEHICHIIMN U HaIIpaBJICHUA B aBTOMAaTH3allly, CI)OpMy.TII/IpOBaTB aKTyaJIbHbBIC HCCIICA0BATECIILCKUC X HHXKC-
HEpHBIC 3aJa49H;, OLICHHUBATD 3(1)(1)6KTI/IBHOCTB BHEAPCHHA HOBBIX TEXHOJIOTUH B YIpaBJICHHUE.

CoBpeMeHHBbIE IIPO-
0JileMbI aBTOMAaTH3a-
LM ¥ YTIPaBJICHHS, 5

KPEAUTOB, 9K3aMeH, 2

roga

3amaya cuUHTE3a CHCTEMBI YIIpaBlie-
Hus; oOpaTHas 3afada JMHAMHUKH
YIPaBIIIEMBIX CHCTEM; IOCTPOECHHE
IPOrpaMMHOTO YTIPaBJICHUS JBHKE-
HMEM IWHAMHYECKHX CHCTEM; pea-
JM3alMsA 3aJaHHbIX TIPOrpaMM B CH-
cTeMax aBTOMAaTHYECKOIO PEryJIMpo-
BaHMA; CIICIHAIbHbIE METOIBI CHMH-
Te3a IS peaTi3aliy IPOrpaMMHOIO
JBIDKEHHS; TICPCIIEKTUBBI Pa3BHTHUA
CHCTEM aBTOMATW3alluM; 3€JICHEIC
TEXHOJIOTHH M SHeprocOepexxeHue;
dpoBoe OOLIECTBO M aBTOMATH3a-
IS

3HaTh: aKTyaJbHbIE TEHACHIMM Pa3BUTHA
aBTOMATH3aLMH U HU(PPOBBIX TEXHOJIOTHHI
B IPOMBILIUIEHHOCTH; COBPEMEHHBIE Me-
TOIBI U CPE/ICTBA YIPaBICHUS CIIOKHBIMU
TEXHHYECKUMH CHCTEMaMH; KOHIICIIIHIO
Hupycrpun 4.0, IoT-yctpoiicTB M Ku-
Gepdu3nUYecKHX  CHCTeM;  IpoOIeMBI
HaJIeXKHOCTH, YCTOMYMBOCTH M Oesomac-
HOCTH aBTOMaTH3UPOBAHHBIX CUCTEM.
VYMeTh: aHaJIM3HpPOBaTh COBPEMEHHBIE
Hay4yHble ¥ TEXHUYECKHE HalpaBjICHHs B
o0nacTH aBTOMAaTW3alUM; BBIABIATE H
(opMyJIMpOBaTh aKTyaJlbHBIE MCCIIEN0BA-
TelnbCKME 3aJavyd B cepe ynpaBIeHH,
IPHAMEHATh COBPEMEHHBIC IPOrPaMMHBIE
M aIllapaTHble pelleHus L1 IPOEKTHPO-
Banua ACY; oueHuBath 3¢QeKTHBHOCTD
U TEPCIEKTHBHOCTh BHEJPEHHMsS HMHHOBA-
IIMOHHBIX TEXHOJIOTHH.

Jlexin, mpax-
Tyeckue, CPM,
CPMII

Hcropus u puno-
coust HaAyKH

Hrorosas arrecTa-
1y (MarucTepeKas
paborta)

Monyns 4 — TBOpUECKO€ MBIIUICHHE
OTBeTCTBEHHBIH 32 MOIyJIb — fotieHT PhD Ymapos A A.

Hasrpiku:

IIo JUCITUIIAHE TCOQI/IH pEeHICHUA I/IBOGQCTaTCJ'IBCKI/lX 3a7a4. BbIABIIATH U (bOpMy.HHpOBaTB TEXHHUYCCKHUEC

IPOTHBOpEYHST; IPUMEHSTH HHCTPYMeHTHI M MeTobl TPU3 ju1s movicka peluenuit; paspabaTsiBaTh HHHO-
BAIIMOHHBIE TIPEIIOKEHHUS M TEXHUYECKUE YCOBEPIICHCTBOBAHUS.

Teopus pemeHus M306peTaTenbcKue 3aadd U YPOBHH | 3HaTh: OCHOBHBIC TPHHIMIBI M 3aKoHBI | Jlekuun, mpak- | OCHOBBI HAYYHBIX [Mudpposuzanus
H300peTaTeNbCKAX | M300peTeHHi; TEeXHHUECKHe CHCTe- | PasBUTHS TEXHMYECKHX CHCTEM; METONIO- | THYECKHe, CPM, | wuccrenoBaHui MPOMBILIUIEHHOTO
MBI M MX 5Tanbl pasBuTHs; passep- | jormo TPH3 u ee MHCTpyMeHTHI (IIPOTH- CPMII (6axanaspuar) | mpemmpusitus / Lud-

3a1a4 — 5 KpeIuTOB,
3K3aMeH, 2 roaa

ThIBAHHME H CBEPTHIBAHUEC TCXHUYC-

BOpeYHs, UACAIbHbIM KOHEUHBIN DPE3yJib-

pOBBIC TEXHOJIOTHHA




CKHMX CHCTEM; Tepexoj Ha MMKPO-
ypOBeHb; COIJIacOBaHHE M paccoriia-
COBAaHHE TEXHHYECKHX CHCTEM; 3a-
KOHOMEPHOCTH KaK OCHOBA MHTYH-
UM, TPHEMbI YCTpPaHEHHs TE€XHHYE-
CKMX IIPOTHBOpEUHH, BenonbHbId
aHaJIu3; pEelICHUE HETUIIOBBIX 3a/aY;
pelIeHre UCCIeIOBATENIbCKUX 3a1a',;
(YHKIIMOHAILHO-CTOMMOCTHOM  aHa-
a3 (OCA); Tanbl U IPaKTHKa Ipo-
penenuss @OCA; nNpOrHO3HUpOBAHHE
Pa3BHTHS TEXHHYECKUX CHCTEM.

TaT, alrOPUTM pelleHHs H300peTaTelib-
CKHMX 3a/1a4); KJIaCCH(UKAILMIO CTaHIapT-
HBIX NPUEMOB M METO/OB TBOPYECKOTO
pelueHuns 3aa9; posib H306pETaTELCKOrO
MBIIIUIEHHS B WHKEHEPHOH JEATENBHOCTH
W MHHOBalLlHSX.

VMeThb: BBISBIAT U (POpMYJIHPOBATH TEX-
HUYECKHe TIPOTHBOPEYHs B 3aa4ax aBTO-
MaTH3allil W YOpaBJIeHWd; IPUMEHATH
uHcTpyMenTsl TPU3 i moucka HecTaH-
JapTHBIX peIleHui; pa3pabaTeiBaTh HH-
HOBAaI[HOHHBIE TPEUIOKEHHMS M TEXHHYe-
CKHE YCOBEPIIEHCTBOBAHMS; MCIIOIb30-
Bath MeToasl TPU3 B nccnenoBaTenbCKuX
¥ MPOEKTHBIX paboTax.

yTIpaBJIeHHs IIPOH3-
BOJCTBOM, ABTOMa-
TH3UPOBaHHBIC WH-
¢$hopMaLMOHHO-
yTIpaBJISIOLINE CH-
cremsl / HTErparms
¥ ONITHMU3ALIUA CH-
CTeM aBTOMAaTHYe-
CKOT'O yTIpaBJICHHS




Karasnor npo)ecCHOHABHBIX KOMIIETEHII MarucTpa Hayk o Ol «ABTOMaTH3alMs M YTIPaBICHHUE»

HanmeHoBaHHE MOLY-
JIs ¥ IEPEYEHb JUCLIH-
e/ opMa UTOro-
BOI'0 KOHTpOJISl/ IIEpH-
OIUYHOCTH OOHOBJIE-

aus YMK/]

CopepxaHue JUCLMILIMH

PesynbraThl 00y4eHHUS

Bunp! 3aHaTHIA

[IpepexBU3UTEI

ITocTpekBU3UTEL

Momyns | — MeTonoIOr M ¥ HayYHbIX HCCIIeJOBAHHIH
OTBeTCTBEHHBIH 32 MOIYJIb — CT. IIPENOAABATEIIb MAarkuCTP

Iuskesnu T.A

Hasbiku:
ITo mucrumuinge InaHupoBaHue U

OBEICHHE HAYYHBIX MCCIIeIOBAHUH B 00J1aCTH aBTOMAaTH3a

. BBI-

6HpaTB METOObI UCCJIEAOBAHMUA H INIAHAPOBATH OTaIlbl pa60T51; IIPOBOAUTH SKCIIEPUMEHTBI H MOZEIAPOBa-

HUe; opOPMIIATH PE3yIIBTAaThl B HAyIHbIE ITyOIMKAIMK U OTYETHI

o mucimmmse [Ianuposanue skcnepumenta B ACY: GopMyIMpoBaTh 3aadi SKCIIEPUMEHTa U MOAGH-

paTh IU1aHBl; aHAJTU3HUPOBATh H HHTCPIPETHPOBATE PE3YJIBTATBI HCCJIGIIOBaHHﬁ; HCIIOJIb30BaTh METOIBL

IJIAHUPOBAHUS U1 IIOBBILICHUS TOYHOCTH U HaaCXKHOCTH ACY

ITnanmpoBaHHue H IIpo-
BeJlcHHE HAyUHBIX HC-
cieoBaHMii B 001acTH
aBTOMAaTH3ALHH, 5
KpPEeIHUTOB, SK3aMEH,
2 roga

Teoperuueckue OCHOBBI HAy4YHOTO
UCCIIeIOBaHMS: TIOHATHE HAyKH, BH-
Il Hay4YHBIX MCCIIE[OBaHMH, pOJIb
HAayKH B Pa3BUTHM aBTOMAaTU3ALUH U
yIpaBiieHus. MeTom0JIOrHsI W MeTo-
JVMKa HAay4HBIX KCCIIENOBaHHN B 00-
nactd aproMarusanmu. IlocraHoBka
npobiieMbl, (QOPMYJIMpOBKaA LieJeH,
3aa4 M THUIOTE3 MCCIENOBaHHUA.
IlnanupoBaHHe W  OpraHHM3aLHs
HAy4YHBIX HCCJIE[IOBAaHMMI:  OTaIlbl,
CTpyKTypa U pecypchl. Metonpl mo-
mydeHuss U 00pabOTKH IKCIIEPUMEH-
TaJIbHBIX JAHHBIX. MaTeMaTH4ecKoe
MOJETUPOBaHUE M HMMHTAlMOHHbIC
METOIBI B MCCIIEIOBAHUAX IO aBTO-
Mmatusaiid. [IpUMeHeHHe COBpe-
MEHHBIX HHQOPMALMOHHBIX TEXHO-
JIOTHM Ui HAYYHBIX HMCCIECIOBaHUM.
Meropl ONMTEMHU3ALIUA U CHCTEMHO-
ro aHaju3a B aBTOMAaTH3allUH H
ynpaeieHud. OLEHKa JI0CTOBEPHO-
CTH M BOCIPOM3BOAMMOCTH DE3YJIb-
TATOB HAYYHBIX  OKCIIEPUMEHTOB.

3HaTh: OCHOBHBIE 3Tallbl © METOJBI Opra-
HM3aLM¥ HAyYHBIX MCCIIEOBaHUI B 0ba-
CTH aBTOMATH3allMH; COBPEMEHHBIE IIOJ-
XOZIbl K TOCTAHOBKE Hay4HOM NpoO6eMbl
1 (HOPMYJTHPOBAaHMIO THIIOTE3; METOMIBI
cbopa, 0O0paboTkM M aHaIU3a 3KCIEPH-
MEHTAJIbHBIX JAHHBIX, MpaBmwia O(opM-
JeHus HayyHbIX pabot, MyOnuKaimi u
OTYETOB.

VMeTh: IIaHEPOBaTh M CTPYKTYypPHPOBATh
HCCIIEIOBATENIBCKYIO paboTy B COOTBET-
CTBMH C LIEBIO ¥ 3a1a4aMy; NMOAOHMpATh U
NPUMEHSATh aJCKBaTHBIE METOIBI MCCIIe-
JIOBaHHS Ui OOBEKTOB aBTOMATH3ALIUHM,
MPOBOJMTH 3KCIIEPHUMEHTHI, MOJEIHPOBa-
Hue M 00paboTKy pe3yibTaToB; O(QOpM-
JIATH Pe3yJIbTaThl HCCIIEIOBaHMH B BHIE
Hay4HbIX ITyOJMKalMH, OTYETOB U IIpe-
3CHTaLMH.

Jlexuuu, rpax-
tueckue, CPM,
CPMII

®usocodus (6a-
KaJlaBpuar)

CoBpeMEHHBIE IIPO-
671eMBI aBTOMATH3a-
LMY U YTIIPaBJICHHS




OCHOBBI HAYYHOM 3THKH M aKaJIeMH-
yeckoit vectHocTH. Iloaroroeka
HAay4YHBIX OTYETOB, CTaTeH, IHMCCEp-
Taimit; oQopMIICHHE pPE3yNILTATOB
uccrnenosanus. IlpakTuka anpoba-
UK ¥ BHEIPEHUS Hay4HBIX PE3yJib-
TaTOB. KOH()epeHLUUH, MaTeHTH,
BHEAPEHYECKHE IIPOEKTHIL.

ITnanrpoBaHue KCIe-
pumeHTta B ACY, 4
KpeauTa, 5K3aMeEH,

2 ronma

BBenenne B IUTAHUPOBaHHE 3KCIIE-
pHUMEHTa: 3a7a4H, POJIb U 3HAYCHHE B
aBToMaTH3auuy U ynpapineHuH. Oc-
HOBHBIE TIOHATHS TEOPHUH 3SKCIIEPH-
MeHTa: ()aKTOpBI, YPOBHH, OTKJIMKH,
peruukanmy, paHgomusamms. [Ilo-
CTAaHOBKa WENH M 3afad DKCIEpH-
merta B ACY. OpsHodakTopHEIE
SKCIIEPUMEHTBI U HMX OCOOEHHOCTH.
MHorodakTopHbIlE  3KCIEPUMEHTHI:
Kiaccuukanysa, MPEeUMyINECTBA H
orpanudenus. [lomHbIH (akTOpHBIHA
SKCIIEPUMEHT M €ro INpUMEHEHHE B
3agadax ACY. JlpoGHeiii ¢akrop-
HBIM S3KCIEPUMEHT H METOABI CO-
KpaleHus Yucia onbIToB. MeTonsl
ONITUMAJIBHOTO IUIAHUPOBaHMs JKC-
nepuMeHTa. MaTreMaTH4ecKoe MoJe-
JIMPOBaHHE IPH IUIAaHMPOBAaHUM JKC-
MEpUMEHTa: PErPECCHOHHBIE MOJe-
JM, TpoBepka ajekBaTHOCTH. Hmw-
TalMOHHOE MOZEIMPOBaHHE JKCIIe-
puMeHTOB B cpenax Matlab/Simulink
u Trace Mode. Metonpl aHamu3a
SKCTIIEPUMEHTATIBHBIX JIaHHBIX: [IHC-
MEPCHOHHBIN aHAJIU3, KOPPESALHOH-
HBIi M PErpeCCUOHHBIM aHaJM3.
[TpumeHeHye IUIAHMPOBAHHS SKCIIe-
pPHUMEHTa /I HaCTPOMKH ¥ ONTHMH-
3allMd  MAapaMeTpOB  PEryJITOPOB.
ITpoBepka MOCTOBEPHOCTH M BOC-
IIPOM3BOJMMOCTH pPE3yJIbTATOB 3KC-

3HaTh: OCHOBBHI TEOpPHM IUIAHMPOBAaHHSA
SKCIIEpUMEHTa W €€ 3HaueHWe AJId aBTO-
MaTH3MPOBAHHBIX CHUCTEM  YIPaBJICHHUS
(ACY); ocHOBHBIE BHIBI IUIAHOB 3JKCIIE-
pumeHTOB ((akTOpHBIE, IONHBIE, APO6-
HEble, porarabenbHbIe); METObl 00paboT-
KM M aHaJli3a pe3ylbTaToB 3KCIECPHMEH-
TOB; TPHHIMIBI ONTHMHU3ALUH IapaMeT-
POB B MH)KEHEPHBIX CHCTEMAX.

VYMethb: ¢GopMyMpoBaTh 3aAa4dd SKCIIe-
pHMEHTa ¥ BBIOMpATh COOTBETCTBYIOLIMM
IUTaH; TIPOBOJUTH SKCIIEPUMEHTAJILHbIC
ucciaenoBanusi B ACY ¢ NpUMEHEHHEM
CTaTUCTHYECKMX METOJOB; aHaJIM3UpPO-
BaTh M HHTEPIPETHPOBATH PE3YJILTATHI
SKCTIIEpUMEHTA I NPUHATHA MHXKEHED-
HBIX PEILICHUH; HCIOIb30BaTh METO/IBI
IUTAHUPOBAHMS SKCIIEPUMEHTa Ul MOBBI-
[IE€HUs TOYHOCTH ¥ HajexHocTH ACY.

Jlexuyu, mpak-
tuueckue, CPM,
CPMII

®unocodus (6a-
KaJIaBpHar)

CoBpeMeHHBIE IPo-
611eMbI aBTOMAaTH3a-

IIM4 1 YIIpaBJICHUA




nepuMeHTa. IIpakTHka IUTaHHPOBa-
HUS OSKCIIEPUMEHTOB Ha IIPOMEIIII-
JIEHHBIX O0BEKTax M Y4eOHBIX CTEH-
max. Haydnas 5THKa M KOPPEKTHOE
Npe/ICTaBIeHHE PE3yJbTaTOB JKCIIe-
PHMEHTAJIBHBIX HCCIIEJIOBAHHUIA.

Monaynb 2 — MareMaTuueckoe MOJIeIMPOBaHHE
OTBEeTCTBEHHEIH 32 MOLYJIb —TIperiofaBaTesb, MarucTp I ana-

HuH A.O.

Hagbiku:

Mo muctmmivuae HoBrle nH(OpMALHOHHbIE TEXHOJIOTUH IPOEKTHPOBAHMS CUCTEM aBTOMATH3ALINH: HUC-
TIOJTB30BaTh COBPEMEHHBIE porpamMmMusie komruiekchl CAIIP; MopeupoBaTh M ONITUMU3UPOBATD MPOLEC-
CHI ¢ mpuMeHeHHeM M T-TeXHOIOr|i; pa3paGaThIBaTh H NPOBEPATH LU(PPOBBIS MOACIH

o aucupmae COBPeMEHHEIE METOJIb MOJIETUPOBAHHMS 0GBEKTOB aBTOMATH3AIMA: pa3pabaThIBaTh Ma-
TeMaTHYeCKHe U MIMHUTALIAOHHbIE MOJIENH; TIPUMEHATH crielanu3upopanHoe 110 1ist aHamu3a CHCTEM;
OITHMM3HPOBATH POLIECCH HA OCHOBE MOJIETTMPOBAHHS

Hopsle napopmaiy- | Beenenne B coBpeMeHHble MH(Op- | 3HaTh:  COBPEMEHHBIE — NPOrPaAMMHBIC Jlexuyw, na6o- | KT (GakanaBpu- | MHTemnekTyaibHbie
OHHBIE TEXHOJIOTHH | MAIlHOHHBIE TEXHOJOrWH NpoekTu- | cpeactsa CAIIP v X MpUMEHEHHE B aB- paTopHbIe, ar) CHCTEMBI yIIpaBJIe-
pOBAaHHMS CHMCTEM AaBTOMATW3ALMM. | TOMATH3AIMK; KOHUENUMH LH(POBOro CPM, CPMII HHUS ¥ ICKYCCTBEH-

IPOCKTUPOBAHHUA CH-

CTE€M aBTOMAaTH3alluH,
5 KpE€OHUTOB, 5K3aMCH,

2 roga

CAD/CAM/CAE-cucremMsl # HX
poib B HMHXKEHEPHOM IPaKTHKE.
CASE-TexXHOJIOTUN U IIPOrpaMMHBIE
cpencTBa IONEPKKH IKM3HEHHOTO
makma ACY. Hcnonp3oBaHue
SCADA/HMI cucteMm IpH NPOEKTH-
poBanuu aBToMaTm3ammu. HHdop-
MAaLMOHHOE MOJIEJIUPOBAHHE TEXHO-
JIOTHYECKHX mporeccoB. TexHoo-
rMd  A(POBOrO IPOEKTUPOBAHMS:
mudpobie wIaTGopMel U HHPPOBLIE
nBoiiHuKku. HHrerpamus uHQopMa-
HUOHHBIX TEXHOJIOTHH ¢ CHCTEMaMH
NPOMBILIIEHHOTO MHTEPHETa BEILEH.
BupryaspHas M JONOJNHEHHas pe-
aJIbHOCTh B MPOEKTHPOBaHUM U 00y-
yennu i ACYTIIL. O6naunbie Tex-
HOJIOTHH W PAacIpeeieHHbIE CPEIbI
Ul KOJUIEKTHBHOTO TIPOEKTHUpPOBa-
gus. HHTeIUIeKTyallbHble CHCTEMBI
HOIEPXKKHA TPOEKTHBIX PEIICHHUM.
Kubepbe3onacHOCTh B IE(POBOM
NPOEKTHPOBAaHUM CHCTEM aBTOMATH-

NPOEKTHPOBaHUA M LU(POBBIX JBOHHH-
KOB; METOIbl  HHTErpalld UT-
TEXHOJIOTHI B KM3HEHHBIH IIMKJI aBTOMa-
THU3HUPOBAHHBIX CHUCTEM; TEHIECHIIMH pa3-
BuTHA 00auHbIX TexHosorui, IoT u pac-
MpeAeIEHHBIX CUCTEM ITPOEKTHPOBAHHUA.
VMeTh: HCHONB30BaTh COBPEMEHHBIE IPO-
rpaMMHbBIe KOMIUIEKCHI Ul IIPOEKTHPO-
pauus ACY; MoaenupoBaTh ¥ ONTHUMH3HU-
poBaTh TEXHHYECKHE MPOLIECCHI C MpUMe-
HenueM HoBbIX HWT-TexHosormii; paspa-
GarpiBaTh HU(POBBIE MOAEIH M IIPOBO-
IUTh MX BepUUKALUIO; NPUMEHATH HH-
(dopMaIOHHbIE TEXHOJOIMH Ul TIOBBI-
mreHus 3(G¢GEeKTHBHOCTH M KavyecTBa Ipo-
€KTHBIX PEIICHUM.

HBII MHTEIUIEKT, AB-
TOMAaTH3UPOBaHHbIE
HH(POPMAITHOHHO-
YHPpaBJISIOMKUE CH-
cremsl / UaTerpanms
¥ ONTUMM3AaLHA CH-
creM ACY




3aru. MmkeHepHble IUIATGOPMBI
KaK MHCTPYMEHTBI IPOEKTHPOBAHHA.
TexHonoruyu BepuUKALMKA U Bajd-
JAIil  TPOEKTOB aBTOMaTH3allHH.
INepcnexTuBbl pa3BUTHA HH(OpMa-
LIMOHHBIX TEXHOIOTUM IPOEKTHPO-
BaHus B ycioBusx Mumycrpum 4.0.

CoBpeMeHHbIe METOIBI | BBenieHHe B OKCIIEPTHBIE CHCTEMBL: 3HaTh. OCHOBHBIE MeTOmsl Maremarmue- | Jlexuwn, na6o- | UKT (6akanaBpu- | MHTeUIeKTyalbHbIE
MOJIETTUPOBaHKs 00b- | UCTOPHs, Ha3HAYEHHWE W POJb B aB- | CKOr0 M MMUTAIIHOHHOI'O MOZETMPOBaHHUS paTopHEIe, ar) CHCTeMBI yIIpaBJie-
06BexToB aproMaTu3aimu; copemennsie | CPM, CPMII HHS B UCKYCCTBEH-

€KTOB aBTOMAaTH3all1HY,
5 KpeaAWTOB, SK3aM€EH,
2 roga

TOMaTH3aIMHA. APXUTEKTYpa M KOM-
MIOHEHTHI SKCIEPTHBIX cHcTeM: 6a3a
3HAHMI, MallFHa BBIBOJA, HHTEP-
¢eiic. [IpencraBieHne 3HaHMMA: TIPO-
IOyKIMOHHBIE TIpaBMIa, (perMsl,
CEMaHTHYECKUE CETH, OHTOJIOTHH.
MertopI JIOTHYECKOro BBIBOJA: IMPA-
MOl H o0OpaTHBIH BBIBOJ, BEPOST-
HOCTHhIe MeTofbl. CpelcTBa M A3bI-
KH pa3pabOTKU SKCIIEPTHBIX CHCTEM.
HuTerpanust SKCIEPTHBIX CHCTEM C
ACYTII u SCADA-cucTeMamu.
MeTtoapl TpUOOPETEHU H IOIOJIHE-
HHs 3HAHWA: pOJb SKCIIEPTOB, Ma-
muaHOoe oOydenue. IlpumMenenue
SKCIIEPTHBIX CUCTEM I AHArHOCTH-
KM ¥ TPOTrHO3UPOBAHHA OTKa3OB
obopynoBaHus. OKCIIEPTHbIE CHCTe-
MBI B YIIPaBJIeHUH TEXHOJIIOTHYECKH-
MH TpoIeccaMd M IPOU3BOJCTBEH-
HBEIM IUlaHupoBanueM. ['HOGpHaHBIE
MHTEJIEKTyalbHBlE CHCTEMBI: 3KC-
NepPTHBIE CHCTEMBl + HEHPOHHbIE
cetu + Hederkas Jorvka. Hanméx-
HOCTh, JIOCTOBEPHOCTh M OOBICHH-
MOCTh peIIeHHH OKCIIEPTHBIX CH-
creM. CoBpeMeHHBIE ITPOrPaMMHBIC
mw1aThopMbl ¥ MHCTPYMEHTHI pa3pa-
60TkH sKcrepTHBIX cucTeM. Ilpak-
THYECKHE KeHChl BHEAPEHUSA OKC-
MEPTHBIX CHCTEM B IPOMBILILICHHO-

IporpaMMHbIE CPEeJICTBa MOJEITMPOBAHUS
(MATLAB/Simulink, LabVIEW, Aspen
HYSYS u n1p.); OpHHIMOBEI IOCTPOCHUA
JUHAMMYECKHX MOJeJel U UX UACHTHH-
KallM¥; BO3MOXKHOCTH ITM(POBBIX IBOM-
HHKOB ¥ BUPTYaJIbHBIX CTEHIOB.

YMers: pa3pabaTeiBaTh MaTeMaTHYECKHE
¥ MMHTALMOHHBIE MOJAETH OOBEKTOB aB-
TOMATH3ALMH; TPUMEHATh CIECLHAIN3H-
poanHoe IO s MccenoBaHHs TOBe-
JEHHSI CHCTEM; IPOBOAMTH AHAIM3 M OIl-
THMH3AIIMAIO TPOIECCOB HAa OCHOBE MOJE-
JIMPOBaHMSA, HCIOJIB30BaTh MOJENH JUIA
MPOTHO3UPOBAHUS, HACTPOMKH H COBEp-
[IEHCTBOBaHHS CHCTEM YIIPABJICHHI.

HBIM UHTEJLIEKT, AB-
TOMaTHU3UPOBaHHBIE
HH(POPMALUOHHO-
YIIPaBJIAIOMIME CH-
ctemsl / HTETpaniys
M ONTHMHM3ALUA CH-
crem ACY




cti. IlepCHeKTHBBI pa3sBUTHS DKC-
NEePTHBIX CHCTEM B yciopuax Muuy-
crpur 4.0 ¥ 1UGPOBOro MPOM3BO/-
CTBa.

Monysis 3 — UcKyCcCTBEHHBIH HHTEIIEKT
OTBETCTBEHHBIH 32 MOIyJIb — JoueHT PhD Ymapos A A.

HaBbixu:

TTo mucrmmarae CHCTEMBI YIIPaBJICHHS PEATHHOTO BPEMEHH: YIIPaBIIATE MPOIECCaMH C )KECTKUMU Bpe-
MEHHBIMM OrPAaHHYESHHSIMHE; TIPUMEHATH METO/Ibl CHHXPOHHM3ALIMH U IUITAHUPOBAHHSA 337121, o0ecrieunBaTh
HaIeKHOCTh M OTKa30yCTOMYMBOCTH CHCTEM

Mo nucHUIIEHE DKCIEPTHBIE CHCTEMBI B IIPOM3BOJICTBE: HOPMATM30BATh 3HAHUS U CTPOUTH Ga3bl 3HAHUM,
pa3pabaTeiBaTh CTPYKTYPBI SKCIIEPTHBIX CHCTEM JUTS POU3BOACTBEHHBIX 3a/1a4; IPUMEHATD aJIrOPATMBI
BBIBOJIA JUISl IPUHSATUS peLICHUM

CHcTeMBI ynipaBjicHusl | BBefieHHe B CHCTEMBI YNpaBieHWs | 3HATh: OCHOBHBIC METOZIBI MaTeMarvve- Jlexumu, npak- OCHOBBI UCKYC- HHTrennexTyanbHbe

peabHOrO BpeMeHH — | PeajlbHOTO BPEMEHH: 0COOEHHOCTH, | CKOTO ¥ MMHTAllMOHHOTO MOJeIupoBaHus | THueckue, CPM, | CTBEHHOro HH- CHCTEMBI yIIpaBJie-

3 KpenmTa, 5K3aMeH, 2 | 061acTb MPUMEHEHHS. Knaccuduka- | 06beKTOB aBTOMaTH3allMH; COBPEMEHHBIE CPMII TeJUIEKTa, HHS ¥ HCKYCCTBEH-

roma 1M CUCTEM peaJbHOrO BPEMEHM: | IPOrPaMMHBIE CPEICTBA MOAEITMPOBAHMA ACVTII (6aka- HBIH MHTEIUIEKT
xécTkre, Markue U pacrpenenénasie | (MATLAB/Simulink, LabVIEW, Aspen JIaBpHAT)

CHCTEMBI. ApXUTEKTypa anmnapaTHbIX
CPEZCTB UL CHCTEM PEajlbHOro Bpe-
Mmenu: koHrtposepsl, ILUIK, Bcrpau-
BaeMble cHcTeMbl. OmnepalOHHEIE
CHCTEMBI PEAIbHOTO BPEMEHH: 3a/1a-
Yy, MPUHLAIGI IUIAHUPOBAHMs, TIPH-
Mepsl (MeTonbl CHHXPOHU3AIMH H
yIpaBlieHUs. pecypcaMu B CHCTEMax
pealbHOr0 BPEMEHH. AJITOPHTMBI
IUIAaHAPOBAHUS 3a]1a4 C BDEMEHHBIMH
orpanmdenusimu. Cpenctsa  mpo-
IPaMMHpPOBaHHS M MOJEIHPOBaHHUA
CHCTEM YTIpaBJIeHUs PeajlbHOIO Bpe-
MEHH. IMpumeHeHnue Matlab/
Simulink ® crenMaIM3MPOBaHHBIX
MaKeToB I MoJelupoBaHus. Me-
ToABI OOecrieueHUs] HaJEKHOCTH H
OTKa30yCTOMYMBOCTH B CHCTEMax
peanbHOrO BpeMeHH. Bepuduxanms,
TECTHPOBaHHWE W BaIUJaAlUd CHCTEM
yOpaBleHHs pPealbHOTO BPEMEHH.
IlpumeHeHHe CHCTEM  peaJbHOro
Bpemerd B ACYTII u BCTpOEHHBIX
npwioxeHusx. MHrerpanus cucrem

HYSYS u 1p.); NpUHLMIEI IOCTPOCHMS
MMHAMHYECKHX MOJeJel ¥ MX HIeHTH(H-
Kalli¥;, BO3MOXXHOCTH IIM()POBBIX [BOM-
HHKOB M BUPTYQJIbHBIX CTEHIOB.

VmeTh: pa3pabareiBaTh MaTEMaTHYECKHE
¥ VMMHTALMOHHBIE MOJEIHM OOBEKTOB aB-
TOMAaTH3AIlMH; TPUMEHSATh CIICIUaIU3H-
posanHoe IIO i HMccnenoBaHHS IOBE-
JEHHsI CHCTEM; MPOBOAWUTH aHA/IM3 U OII-
THMH3AIIMIO MPOIIECCOB Ha OCHOBE Mojie-
JIMPOBAHUS; HCIONB30BAaTh MOMAEIH Ui
IPOrHO3MPOBAHUA, HAaCTPOMKHM HM COBEp-
[IEHCTBOBAHMS CHCTEM yTIpaBICHMS.




PEaTbHOr0 BPEMEHH C MPOMBIIUIEH-
meiMu cersma u 1oT. Kubepbes-
OMaCHOCTh B CHCTEMaX YINpaBJICHHS
peansHoro BpeMeHH. COBpEMEHHBIC
TeHAEHIIMM pa3BUTHA: IH(POBLIE
IBOMHMKH, KuOepdusmueckue cu-

crembl, Magyctpus 4.0.

DKCIEepTHBIE CHCTEMBI | BBeieHHe B SKCIEPTHBIE CHCTEMBI: 3HATh: TEOPETUYECKHE OCHOBBI JKCHepT- | JleKimw, mpax- OcHOBHI HCKyC- | HHTemnekTyaibHbIe

B IPOM3BOACTBE — 3 MCTOpHS, Ha3HA4YeHWE W PONb B aB- | HBIX CHCTEM M HX apXHTEKTypy; METOBI | THECKHC, CPM, | CTBEHHOIO MH- CHCTEMBI YIIpaBJile-

KpeauTa, SK3aMeH, 2 TOMATH3alMH. APXHMTEKTypa M KOM- | IPeICTaBlIeHMs 3HaHWHA (NpaBuia, dpeii- CPMII TeJJIeKTa, HHS ¥ ICKyCCTBEH-

roma IOHEHTHI SKCIIEPTHBIX CHCTeM: Ga3a | MBI, OHTOJIOTHH); OCHOBHBIC ATOPHTMBI ACYTII (baka- HBIA MHTEIUIEKT
3HAHWH, MAamMHA BBIBOJA, HHTEp- | BHIBOJA M HPHHATHA pPelleHHUi; obimact JIaBpHaT)

deiic. IIpencTaBlieHHEe 3HAHUMA: TIPO-
JyKIMOHHbIE TIpaBuia, (perMbl,
CEMaHTHYECKHE CETH, OHTOJIOTHH.
MeTtopl JTOrH4eCKOro BHIBOAA: TpSi-
MO M OOpaTHBIA BBIBOI, BEpOST-
HocTHEIe MeTopl. CpencTea u s3bl-
KH pa3pabOTKM SKCIEPTHBIX CHCTEM.
Hurerpaims 5KCHEPTHBIX CHUCTEM C
ACVYVTII u SCADA-cucreMamy.
Mertoapl PUOOPETEHHs U TIOTIONIHE-
HUS 3HAHHA: pOJIb DKCIEPTOB, Ma-
muHHOEe OoOydeHue. IIpuMeHeHHe
SKCIIEPTHBIX CUCTEM /I JUArHOCTH-
KM M TPOTHO3HPOBaHUA OTKa30B
o6opynoBaHusi. OKCIIEPTHBIE CHCTe-
MBI B YTIPaBJI€HUH TE€XHOJIOTUYECKH-
MH TpOIecCaMd M IPOU3BOACTBEH-
HBIM IUIaHHpOBaHWeM. I HMOpuIHbIE
HHTEJUIEKTYaTbHBIE CHCTEMBI: 3KC-
IIepTHbIE CHCTEMBbI + HEHPOHHBIE
cerd + Hederkas joruka. Hanéx-
HOCTB, JOCTOBEPHOCTh M OOBACHH-
MOCTh pELICHMH OSKCIEPTHBIX CH-
creM. CoBpeMEHHBIE NPOTrpaMMHBIE
iatropMbl ¥ MHCTPYMEHTBI paspa-
GOTKM SKCIEpTHBIX cucTeM. lIpak-
THYECKHE KeHChl BHEAPEHHS OSKC-
MEPTHBIX CHCTEM B IPOMBILIUICHHO-

NPUMEHEHHUs] SKCIIEPTHBIX CHUCTEM B IIPO-
MBIILJIEHHOCTH ¥ aBTOMAaTH3aLHH.

VMerh: pa3pabaTbiBaTh CTPYKTYPbl 9KC-
NEPTHBIX CHCTEM I PEINEeHHS IPOU3-
BOACTBEHHBIX  3ajad; (opManM30BaTh
3HAHUA U CTPOUTH Oa3bl 3HAHWH; IpUMe-
HATH JITOPUTMBI JIOTHYECKOIO BHIBOJA B
IIpaKTHYECKHX 3a/a4ax; OLEHHBaTh 3¢-
(EKTUBHOCT BHEJPEHMA OIKCIEPTHBIX
CHCTEM B IIPOM3BOACTBEHHBIE IIPOLIECCHI.




cti. IlepcrieKTHBBI pa3BUTHA 3KC-
MEPTHBIX CHCTEM B ycioBuax HMHmy-
crpua 4.0 ¥ 1UpPOBOro MPOU3BOM-
CTBa.

Monyib 4 — ABTOMaTU3UPOBAaHHOE IIPOU3BOJICTBO
OTBeTCTBEHHBIH 3a Moy — qoeHT PhD VMapos A.A., cT.
npenonasaress Maructp Ilnakesra T.A

Happrxu:

IMo mucuwminse 1T poBH3aIys MPOMBIIIEHHOrO IPEANPUSTHS: aHATH3HPOBaTh YPOBEHb LIM(POBOM
3pEJIOCTH TIPENPHSATHS; pa3paGaThiBaTh U HCTIONB30BAT LE(POBBIE MOMIEITH; OLEHHBATh YPQEKTUBHOCTD
BHeJpeHHs I POBBIX TEXHOJIOT MM

Io mucruruinHe OBbIE TEXHOJIOTHH YIIPABJIEHHS TIPOU3BOJICTBOM: IIPHMEHATH LU(MPOBBIE MIaTOp-
Mbl ¥ UT-pelenus [1ist yrpaBieHus; MOIETHPOBaTh M ONTMMH3MUPOBATH IIPOU3BO/ICTBEHHBIE IIPOLIECCHI;
BHEZIPATH CHCTEMBI MOHUTOPHHTA Y aJalITUBHOIO YIIPABJICHHUS

o aucummuHe MHTe IEKTyaIbHBIE TPHOOPHI ¥ JATYMKK: BHIOUPATh U HHTETPHPOBATh HHTEIUICKTYalb-
nbie naturku B ACY; HCIIONB30BaTh (ByHKIMM CaMOKATHOPOBKHY H AUAarHOCTHKH NPHOOPOB; MPOEKTHPO-
BaTh CHCTEMBI cOopa 1 00pabOTKH NaHHBIX

o mucrmmirse [oT TeXHONIOrUM ¥ yCTpOHCTBA: MPOEKTHPOBATh U MHTErpupoBath loT-ycTpoiicTea B
ACY; cobupaTh 1 aHATM3UPOBATH JAHHBIE C PACIIPEENSHHBIX CEHCOPOB; MCTIONB30BaTh O0IAYHbIe CEPBH-
cbl 1y ynpasienus loT-cucremamu

Io mucuumInHe ABTOMATH3MPOBAHHBIE HH(GOPMAMOHHO-YIIPABIIAIOIINAE CACTEMBI: IPOSKTUPOBATh
cIpykTypy AMYC; aHamM3upoBaTh ¥ ONTHMM3HPOBATH TIPOLIECCH HHOPMAIMOHHOrO 06MeHa; HCTIOJb30-
BaTh AMYC [yist noBbImeHus 3G QeKTUBHOCTH yIIPaBICHHA

o mucimminbe MHTErpaims ¥ ONTHMHU3AIHS CHCTEM aBTOMATHYECKOTO YIIPABIEHH)S: pa3pabarbiBaTh ap-
XHTEKTYpY MHTET PHPOBAHHBIX CHCTEM; IPAMEHATH METO/IE! ONTUMM3ALIMY IS HACTPOHKH ITapaMeTpOB
CAY; oneHuBath 3¢(eKTHBHOCTh HHTET PUPOBAHHBIX PEIIECHUIM

o mucimmmse [IporpaMmaoe obecriedenre ¥ cUcTeMHbIe GYHKIAN KOHTPOILIEPOB: pa3pabaThiBaTh U
oTnaxuBath nporpammel 1yist [UIK; BCmons30BaTh CHCTEMHbIE (YHKIMM KOHTPOJLIEPOB B alrOPHTMAaX
yIpaBJIeHHs; IHTETPHPOBAaTh KOHTPOJLIEPEI B ABTOMATU3MPOBAHHBIC CHCTEMBI

Io aucimmmuse IIporpaMMHBIe CpeacTBa MEKPOTIPOLIECCOPHBIX KOHTPOJIEPOB YIPABICHH B 3a1a4aX
aBTOMATH3ALMK: Pa3pabaThiBaTh U TECTUPOBATh IPOrPaMMBI Il MUKPONIPOLIECCOPHBIX KOHTPOJIIIEPOB;
HPUMEHSATH BCTPOSHHBIE IPOrpaMMHbIe (DyHKIIMH B 3a/1a4ax yIpaBlIeHUs; HCIIONE30BaTh MPOTPaMMHEIE
CpeacTBa ISl AMArHOCTHMKH ¥ ONTHMM3alIMK CHCTEM

IudpoBuzarms npo- TomsTHe ¥ wuend UE(POBM3ALMM | 3HATH: OCHOBHBIE KOHLeNuuH Lubpou- | Jleximm, mpak- | Teopus pemenns | ABTOMAaTH3HUPOBaH-
MBIIIICHHOTO Tpea- TPOMBIIUICHHOTO npeanpusaTHs. | 3amaM ¥ wudpoBoi  TpaHcdopmamum | THYeckue, CPM, | m3oGperarens- Hble HHPOPMAIIMOH-
OpUATHS — 5 Kpeau- Konmermmms Hupyctpuu 4.0 W €& | MPOMBIIUIEHHOCTH; TexHojorun Muuy- CPMII CKMX 33124 HO-YTIpaBJIAIOIINE

TOB, SK3aMe€H, 2 Trozia

BIMAHME HA aBTOMATH3ALMIO IIPOM3-
BOJCTBEHHBIX mpoueccoB. Iludpo-
BbI€ IIATQOPMBI M SKOCHCTEMBI: HH-
terpatss  ERP, MES, SCADA wu
ACVYTIIL. HHrepHer Beled u CeH-
COpHBIE CETH B NPOMBIIUIEHHOCTH.
ITudpoBble NBOWHHMKM M BHPTyaJib-

cucteMbl / IHTerpa-

U] ¥ ONTUMH3ALIUSA

CHCTEM aBTOMaTHYe-
CKOT'O yIpaBIeHHs

crpur 4.0: IoT, Big Data, obmaunbie
miarhopMsl, KHOepPU3MIECKHE CHCTEMBI,
NPMHLIMITBL TIOCTPOEHMS IM(PPOBBIX NBOWH-
HHUKOB ¥ HHTEJUIEKTYalIbHBIX IPOU3BOJ-
CTBEHHBIX CHCTEM; METO/bl MHTErpamnuu
M(pPOBHIX pelieHHH B GHU3HEC-TIPOLECCH
TpeIIpPHITHS.




HOE MOIEJIMPOBaHNE MPOH3BOJI-
CTBEHHBIX mporeccoB. bonbmiue
JaHHBIE W aHAIUTHKA B IM(pPOBOM
npousBojcTBe. MICKyCCTBEHHBIN HH-
TeJUIEKT M MAalOHHHOe O0ydeHWe B
yIpaBIeHHH  IPOM3BOJCTBEHHBIMU
cucTeMaMH. TeXHOJIOTHU JONOJIHEH-
HOM ¥ BUPTYaJIbHOW PEAIbHOCTH U1
npoekTHpoBaHHI U oOyuenua. Ku-
Gepdusuueckue CHUCTEMBI M HHTE-
rpauus 060pynoBaHus B IU(MPOBYIO
cpeny. KubGepbezomacHocTh B yciio-
BUSX LMAQPPOBU3ALMH TNPEANPHATHS.
VipaeieHHe >KU3HEHHBIM LUKJIOM
NPOAYKIMHA M IMQPOBHIE IETOYKH
noctaBok. OGJiayHble TEXHOJIOTHH U
paclpesieieHHble ~ BBIYUCICHUS B
mu¢posoM npousBozacTse. [Ipakrrka
BHEApeHHS LH(POBBIX PEIICHHIA:
KEWCHl BeOyIIMX HPOMBIIUICHHBIX
KOMIaHMi. DKOHOMHYecKass dpdek-
THBHOCTh M OpraHM3alAOHHBIE ac-
nekThl 1EQppOBOi TpaHCHOpMAILMH.
[lepcrieKTuBBl  LUGPOBHM3ALMH B
npombiiuieHHocTH  Kazaxcrana u
MHPOBO# MPAKTHKE.

VMeTh: aHAIM3HPOBaTh YPOBEHb LMQPO-
BOM 3pENOCTH MPOMBIIUIEHHOTO Mpes-
NPUATHS; TIPUMEHSTh COBPEMEHHBIE UG-
pOBbIE TEXHOJOTHH IS ONTHMH3alluH
IPOM3BOJICTBEHHBIX MPOIECCOB; pa3paba-
TBHIBATh M HCIIOJIE30BaTh LIU(POBBIE MOIE-
¥ ¥ WiaTrpOpMeHHbIE PELICHHs; OLECHH-
BaTh 3G (EKTHBHOCTh BHEIPEHMA LUPpPO-
BU3AlMM M €€ BIMSIHHE Ha IIPOM3BOIH-
TEJILHOCTh W YCTOMYUBOCTD NIPEATIPHUATHS.

Iudpossie Bezenre B IHM(pPOBHIE TEXHOJIOTHH | 3HAaTh: COBpeMeHHEe IH(poBble miar- | Jlexuuy, mpak- | Teopus pemreHus ABTOMaTH3HUpPOBaH-
TE€XHOJIOTHH yIpaBIEHHUS TIPOM3BOACTBOM: POJIb U | OPMBI M TEXHOJNOTMM yNpaBieHHs mpo- | Tudeckue, CPM, u300peTarelb- Hble HH(OpMaLMOH-
yIpaBICHHS 3amaur. KoHuemuuu E(ppPOBOro | M3BOJCTBEHHBIMH IPOLIECCAMH; METOABI CPMII CKHX 33134 HO-YTIpaBISIOIINe

IPOM3BOJICTBOM — 5
KPEIUTOB, SK3aMEH, 2
roga

npousBogctBa U Munpyctpuu  4.0.
ABTOMaTH3UPOBaHHEIE CHCTEMBI
ynpapienust npousBoacTsoM. [lud-
poBble IUIATGOPMBI M HHTETPALL
HH()OPMALIMOHHBIX ~CHCTEM TIpef-
npustus. VHTepHeT Belled W CeH-
COpHBIE CETH B YNPABJICHHH IPOU3-
BOJICTBEHHBIMH mporieccamu. 1lud-
pOBbIEe IBOMHUKH M UX NPUMEHEHHE
B MOHHTODHHIE€ H ONTUMM3aLUH
OpOM3BOACTBA. boublve JaHHBIC U

unrerpauuu loT-ycrpoiicte, SCADA wu
ERP/MES-cucteM B yIpaBii€eHHE IIpel-
NpUATHEM; MPHHIMIBI aHAIH3a GOJIbIIMX
JAHHBIX ¥ TPAMEHEHMS HCKYCCTBEHHOIO
MHTEJUIEKTa IS YIIPaBIeHNs; KOHLIETIHMU
1u}poBEIX IBONHHKOB M KHOephu3ude-
CKHX IPOM3BOJICTBEHHBIX CHCTEM.

VMeTh: MCTob30BaTh LU(POBBIE TEXHO-
JIOTHH 11 MOJETMPOBAHUA M ONTHMH3A-
MM TIPOM3BOJICTBEHHBIX MPOLIECCOB; MPO-
EKTHPOBATh ApPXWUTEKTypy YNpaBICHUS C

cucreMsl / HTerpa-

U ¥ ONITHMU3aLH

CHCTEM aBTOMaTH4e-
CKOT'O yIpaBJICHUA




aHAJIMTHKA JUIS TIOJIEPXKKH YIpaB-
JIEHYeCKHMX pelreHui. Meroapl uc-
KYCCTBEHHOIO HHTEJUIEKTa M Ma-
MMHHOIO O0ydYeHWs B YIPaBJICHHUH
npousBozcTBOM. O6J1auHbIe TEXHO-
JIOTHM M Pacripeie]IeHHbIE BBIYMCTe-
HHA B [E(POBOH MPOMBIILIEHHOCTH.
HHTemeKTyaabHbBle CHCTEMBI TIOA-
JepXKKM TpHHATHS pemenuid. Ku-
6ep6e30macHOCTh U(PPOBBIX CHCTEM
yHpaBJieHHs Mpom3BoAcTBOM. IIpak-
THKa BHEApEHHs LHU(PPOBBIX TEXHO-
JIOTMM Ha TPOMBIIUIEHHBIX Mpea-
npuATHAX. DKOHOMHYecKas d(dek-
THBHOCTh LHM(POBBIX PpELICHHA U
OpraHHM3alMOHHBIE aCHEeKTH IUbpo-
Boii TpaHcdopmaiyy. IlepcreKTHBBI
pasBuTHs LHGPOBBIX TEXHOJIOTHH B
yIpaBJIeHUH IPOU3BOICTBOM.

NpHMEHEHHEM copemeHHbix ~ HT-
peleHui; BHEIPATh CHCTEMbl MOHHTO-
pUHra, POTHO3MPOBAHHUS M aJallTUBHOTO
yIpaBJIeHUs; OLEHHBATh 3(PHEKTHBHOCTH
1uGpPOBBIX pelIeHUH M MX BJIMSHHC Ha
NPOU3BOAUTENFHOCTh M Ka4eCTBO MPO-

AYKIHH.

UnTesuieKTyaibHble | BBeleHHMe B HMHTE/UIEKTYalbHbIC | 3HATh: MPUHIMIILI paboTbl coBpeMeHHBIX | Jlexuuu, mpak- Coepemennbie | IIporpammHbIe Cpe-
IpUGOPHI ¥ JATIMKH — | IPAOOPE! ¥ JAaTYMKH: TOHATHE, | MHTEJUICKTYalbHbIX NaTiMKOB M npu6o- | Tudyeckue, CPM, | METOMBI MOAENIH- | CTBa MHKPOTpPOLEC-
poB; merozs! 1uppoBoi 06paboTku cur- CPMII poBaHus OOBEK- | COPHBIX KOHTPOJLIE-

5 KpenuTOB, JK3aM€EH,
2 roma

Knaccudukanys, ob6JacTh MPUMEHe-
Hua. DusHueckue OCHOBBI H3MeEpe-
HMM M npeoOpa3oBaHUs CHIHAJIOB.
Knaccuueckue ¥ UHTEIUIEKTyalbHbIC
JAaTYUKH: Pa3iuuksi M IperMyIne-
cTBA. ApPXHTEKTypa MHTEJUICKTyaslb-
HBIX JJATYHUKOB: CEHCOPHBIN 3JICMEHT,
MHKPOKOHTpOJUIEp, ~ HHTep(EHCHL.
Metoapl 1pdpoBoii 06paboTKK CHr-
HAIOB B HHTEJUIEKTYalIbHBIX CEHCO-
pax. CamMoKaIMOpOBKa, CaMOUarHo-
cTUKa ¥ (YHKIMU afanTaluy JaTIu-
koB. HHTeJUIeKTyalbHbIE JATYHKU
s u3MepeHUs (HM3MYECKHX Tapa-
meTpoB. CeHCOpHBIE ceTH B Gecmpo-
BOJHBIE TEXHOJIOTHM IEpeNavn JaH-
HbIX. [IpOMBIIILIEHHBIE TIPOTOKOMBI U
uHTepdeiicel. BcTpauBanue HHTEN-
JEKTyaJIbHBIX NPHOOPOB B CHCTEMBI

HAJIOB M BCTPOSHHOM MarHOCTUKHM; CTaH-
mapTel MHTep(EHCOB U MPOTOKOJIOB 06-
mena pmanabiMa  (Fieldbus, Profibus,
Modbus, IoT-npoTokossl); 0671aCTH NPH-
MEHEHHs MHTEJUIeKTyalbHbIX CEHCOPHBIX
CHCTEM B aBTOMAaTH3allMH.

VMerh: BHIOHpAaTh M MHTETPHPOBATH HH-
TeJUIEKTyallbHbIE JaTYMKU B aBTOMAaTH3H-
pOBaHHBIE  CHCTEMBI,  MCIIOJIb30BaTh
(GyHKIMH CaMOKaITHOPOBKH, CaMOHarHo-
CTHKH M aJanTalii IprOOpOB; MPOCKTH-
poBaTh cUCTEMBI cOopa 1 06paboTkH faH-
HBIX C IIPUMEHEHUEM «YMHBIX)» CEHCOPOB;
aHaM3UpoBaTh SPQEKTHBHOCTh MpPHME-
HEHUsS MHTE/UIEKTYaIbHBIX NPHOOPOB B
TPOM3BO/ICTBEHHBIX YCIOBHAX.

TOB aBTOMATH3a-
nuw/HoBsle uH-
($hopMalMOHHBIE
TEXHOJIOTHH TIPO-
€KTHPOBAHMS CH-
CTEM aBTOMAaTH-
3aUN

POB YIIpaBIICHHS B
3a/1auax aBTOMATH-
saruw/ IIporpamm-
Hoe obecIieueHne u
cHCTEMHBIE (PyHKIMA
KOHTPOJUIEPOB




ynpasienuss u SCADA. Hapéx-
HOCTh M METPOJIOTHYECKHE XapaKTe-
PHUCTHKH MHTEIUIEKTYaJIbHbIX JaT4u-
KkoB. IIpUMEHEHHWE HHTEILIEKTYallb-
HBIX CEHCOPHBIX CHCTEM B IHArHo-
CTHKE M MOHHMTOpHHre 06opyaoBa-
Huia. Kubepbe3omacHOCTB CEHCOp-
HBIX ceTel. IIepCIeKTHBEI pa3BUTHS
MHTEJUIEKTYaIbHBIX ~ NIpHOOPOB M
JAaTYMKOB B YycloBuiAX HMHmyctpuu
4.0 u IaTepHeTa BeLICH.

IoT TexHOMOrMM U
ycTpoiicTBa — 5 Kpe-
IIATOB, SK3aMeH, 2 ro-
Ia

Beenenne B MHTEpHET Bemiei: KOH-
LeNHK, 3a7a4d U 00JacTH IpuMe-
Henus. Apxurekrypa loT-cucrem:
yCTpO#CTBa, ceTH, 0bIauHbIe CepBU-
Chl M TPWIOXKEHHA. ArmnapaTHbie
miardopmsl IoT. CeHcopsl 1 Henon-
HUTeNbHBIE ycTpoiictBa B loT-
cucremax. IIpOTOKOMIBI M CTaHAAPThI
ce3u. O6naunpie IaTGOpMBI U
cepsucel s loT. C6op, nepenaya u
xpanenuwe  fgaHERIX ot loT-
ycrpoiictB. Metoner o6pabotku 1
aHanu3a AanHbix: Big Data, MaimuH-
Hoe oOOydYeHHe, HHTEIUIEKTyalbHas
aHaJWTHKA. be30nacHOCTh M 3aluTa
nanabix B loT-cucremax. Ilpomsim-
neHHsli MHTEpHET BeINel: MHTErpa-
mist ¢ ACVTII, SCADA u MES.
IMpumenenne loT B MoHHMTOpHHTE,
NPEAUKTUBHOM  JHArHOCTHKE U
yHpaBJieHHH 000pyIOBaHHEM. DHep-
roo¢heKTUBHOCTE M ABTOHOMHOCTB
IoT-ycrpoticts. IIpakTyeckue npu-
mepsl u Kelicel BHenpenus loT-
pelneHuii B MPOMBIILIEHHOCTH. 1lep-
cnexTuBbl passutud loT u ero poib
B Unnyctpuu 4.0 U mudpoBoi 3K0-
HOMHMKE.

3HaTh: apXWTEKTYPY M HOPHHIMIBI (QyHK-
muonuposanus MutepHeta Bemei (IoT);
npotokoibl mepegaun mamHbx (MQTT,
CoAP, AMQP wu zp.); ocHOBH ku6epbes-
onacHocTH B loT-cpene; obmacTu npume-
HeHusa 10T-ycTpoMCTB B NPOMBIIUIEHHOH
aBTOMAaTH3aLHH.

VMeTh: MPOEKTHPOBAaTh M MHTETPUPOBAThH
IoT-ycTpoiicTBa B aBTOMaTH3HPOBaHHBIE
CHCTEMBI, cCOOMpaTh, IiepeaBaTh U aHAU-
3MpOBaTh JaHHbIE C PacClpeAeIEHHBIX
CEHCOPOB M KOHTPOJUIEPOB; HCIIOJIL30BaTh
obnaunsle IUIATGOPMBI M CEPBHCHI LA
ympaeienus loT-cucremamu; paspabatsl-
BaTh NPHKIAIHbIE PEIICHHUA HAa OCHOBE
IoT i ONTHMH3AIMKA IPOM3BOACTBEH-
HEBIX IPOLIECCOB.

Jlexiuu, npak-
tueckue, CPM,
CPMII

CoBpeMeHHBIE
METOJIbI MOJIEIH-
poBaHHs 00BEK-
TOB aBTOMaTH3a-
nun/HoBble HH-
(hopmaLiOHHEBIE
TEXHOJIOTHH TIPO-
€KTHPOBAHUS CH-
CTEM aBTOMaTH-

3aIiA

IIporpamMMHEIE Cpell-
CTBa MHKPOIIPOLIEC-
COPHBIX KOHTPOJLIE-

POB YIIpaBJIeHH B
3a/1a4ax aBTOMAaTu-
3auun/ [Iporpamm-
HOe obecrieueHre U

CHCTeMHbIe QYHKIMHA

KOHTPOJLIEPOB




AsromarmsupoBanubie | Benenne B AMYC: HasHadeHue, | 3HAaTh: NMPHHIATIBGI TIOCTPOCHHA M ¢ynk- | Jlekuwm, maGo- | Mnremnexryans- | Hroropas aTrecta-
uH( OpMaIMOHHO- CTpykTypa ®  KiaccHuKauws. | [MOHHPOBAHMA aBTOMaTH3HPOBAHHBIX paTopHEIE, HBIE CUCTEMBI s
ympasJistfonge cucre- | IIpUHIHMIBI TOCTPOCHHS aBTOMATH- uH(opMarmonHo-ynpassomux  cucrem | CPM, CPMII YIpaBICHUA H
MBI — 5 KPEeOUTOB, 3K- | 3MPOBaHHBIX uadopmanmonro- | (AUVC); apxmrektypy u yposau AMYC: HU; ITudposu3za-
3aMeH, 2 rojga YHpaBISIOMMX CHCTEM. APXHTEKTYy- | OT JaTYMKOB M KOHTPOJUIEPOB [0 ERP u IS TIPOMBILI-
pei  AWUYC: IeHTpaIu30BaHHBIE, | KOPIIOPATUBHBIX CHCTEM; METOZBI cbopa, JISHHOTO TIpen-
pacnpenenéunble W ceresble. MH- | 06paboTkn M XpaHeHHS uHpOpMaAIH B npustast / Hud-
¢opmarmonHoe obecreuenre: 6asbl | CHCTeMax — yNpPaBJCHHsS; COBPEMCHHBIC POBBIE TEXHOJIO-
NAHHBIX, XPAHWIMINA, OHTOJOTMH. | CTAHAAPTEI M TEXHOIOIHM WHTErpanuy THH yTIPaBIICHUSL
Texumdeckoe obecredenue: Bprauc- | (SCADA, MES, ERP, 1oT). TIPOM3BOACTBOM;
JMTEbHBIE KOMIUIEKCHI, CETH, Cep- | YMEeTh: IPOEKTHPOBaTh CTPYKTYpy aBTO- Teopus pemenus
Bepsl, KOHTpo/Uiepsl. IIporpaMmHOe | MaTH3MPOBAHHBIX HUH(OPMAIOHHO- u3o0perarelib-
obecrieuenrie AMVYC: CHCTEMHOE, | yNPaBISIOMUX CHCTEM; BHIOMpATh M MPH- CKHUX 3324
NpUKIaHOE,  MHCTPYMEHTAIbHOE. | MEHATh MPOrPaMMHO-TEXHMYECKHE CPea-
Opranmsaiyonsoe  obecnieuenue: | cTBa s peammsaumu AMYC; ananusn-
peryIaMeHTbI, METONMKH, CTaH/IapThl. | POBATh U ONTHMH3HPOBATH MPOLIECCH! HH-
Merozpl IPOEKTHPOBAaHMS M MoJe- | opMalMoHHOro obMeHa B CHCTeMax
nuposanuss AWYC. Hurerpauus | ynpaBieHHs; HCIOIB30BATh AWYC pna
ANYC ¢ ERP, MES, SCADA wu | noBbimeHus 3pHEKTUBHOCTH B HalEKHO-
JPYTHMH KOPHOPATHBHBIMH CHCTe- | CTH IPOU3BOJICTBEHHBIX TPOLIECCOB.
Mamu. ObecrniedeHHe HAIEKHOCTH H
otkaszoycroiunBoct AUYC. Mero-
Il 3amUTHl MHGOpMAIMK U Kubep-
6e3omacHocts B AUYC. CoBpemen-
Hple UHGOPMALMOHHBIE TEXHOJIOTUH
B AUYC: obnaunsie cepsucsl, IIoT,
mudpossie wiatgopmel. [Ipumeps
npumeHeHns AUYC B npOMBIIILIEH-
HOCTH, JHEpPreTHMKe M TPaHCIOopTe.
IMepcnektuebl pasutia AUYC B
ycousx 1uppoBoii TpaHchopma-
MU TIPeIPHATHHA.
Hurerpanus u onty- | BeeneHne B MHTErpalyio ¥ ONTAMU- 3HaTh: NPMHOMIB HHTETpalyH JoKamb- | Jlekuwy, nabo- | HMHTemeKTyas- Hrorosas arrecra-
MM3aIHs CACTEM aB- | 3allMI0  CHUCTEM aBTOMATMYECKOrO | HBIX CHCTeM B €MHYIO aBTOMAaTH3HpO- paTopHBIE, HBIe CHCTEMBI s
CPM, CPMII YIIPaBJICHHS H

TOMATHYECKOTO
yTpaBJICHHUs — 5 Kpe-
JIATOB, DK3aMe€eH, 2 To-

na

ynpasnenus. Kmaccupukaums 1
ocobennoctn wmaTerpauuun CAY B
HPOMBIILIEHHOCTH. IIpHHIMIIBI COB-
MECTHMOCTH ¥ B3aUMOJECHCTBHS
MIO/ICHCTEM YIpaBIeHUA. ApPXUTEK-
Typbl _MHTETPHPOBAHHBIX  CHCTEM

BaHHYIO Cpely YIPaBICHMs; METOIbI OIl-
TUMH3aIUHA PabOThl CHUCTEM YIpaBICHHS
(kpuTepur KadecTBa, (YHKLMH MOTEpb,
aJITOPUTMbI ONITHMU3ALIMH); COBPEMEHHBIE
CTaHAapThl M TEXHOJOTHH B3aWMOJew-
CTBHS cHcTeM (IPOTOKOJIBI, UHTEPQEHCEL,

WH; [udposusa-
1M IPOMBIII-
JIEHHOTO TIpeJI-

npustas / Hud-
POBBIE TEXHOJIO-




yIpaBieHHs:  LEHTPaIM30BaHHbIE,
pacnpezielieHHBIE, HEepapXH4eCKHe.
Meroapl MOJEHAPOBaHU HHTETPHU-
posannbsix CAY. Kpurepun >¢dek-
THBHOCTH M TIOKa3aTelld KayecTBa
CHCTEM yTIpaBieHHs. MeToas! OnTH-
MM3aI[MH T1apaMETPOB PETYJIATOPOB.
CTpyKTypHas ONTHMM3alUs CHCTEM
ympaeineHus. IIpumeHeHHe MeETOIOB
CHCTEMHOI'0 aHaIM3a IIpU HHTErpa-
muu CAY. HuHTennexryaibHble Me-
TOOBl ONTHMH3AIlMM: HEHPOHHBIE
CeTH, TEeHETHYEeCKUe alrOpPHTIMEL,
HedeTkas joruka. Marerpanus CAY
C KOpIOpaTHBHBIMH HMH(OpMAIHOH-
HbIMH cucTeMamH. Hafe:kHOCTB, OT-
Ka30yCTOWYHUBOCTE M 0€30MmacHOCTh
MHTErPUPOBAHHBIX CHCTEM YIIpaBJie-
aus. [IpakTUyeckue NpuUMepsl OITH-
muzanue  npoMbiivieHHBIX CAY.
CoBpeMeHHbIE NPOTPaMMHEIE CpPEJl-
CTBA HWHTErpallMd M ONTHMH3allHH
cucreM ympapieHus. IlepcriekTHBBI
Pa3BUTHS HMHTETPHUPOBAHHBIX M OIl-
TUMH3HPOBAaHHBIX CHCTEM YIIpaBJie-
gy B ycaosuiax Manycrpum 4.0.

mwi1arhopMBbI); TOAXOABI K 06ECIEeYeHHIO
HAJeXKHOCTH, YCTOMYMBOCTH H 3 dek-
THBHOCTH MHTETPHUPOBAHHBIX CHCTEM.

VMeTh: pa3zpabaTbiBaTh apXUTEKTYpy MH-
TErPUPOBAHHBIX CHCTEM YIPAaBIICHHA Ha
OCHOBE COBPEMEHHBIX TEXHOJIOTHH; IpH-
MEHATh METOABl ONTHUMH3ALMH Ul
HacTpoiiku mapameTpoB CAY U NOBEIIlIe-
HHA MX KayecTBa; MCIOJIb30BaTh MaTeMa-
THYECKOE MOJIESJTUPOBAHUE M MMHMTaIMOH-
HBle METOABI I aHajiM3a HMHTErpaluy,
oreHuBarh 3(G(GEKTUBHOCTP HHTErPUpPO-
BaHHBIX pelleHWd W pa3pabaThiBaTh pe-
KOMEH/IAIMH 10 UX COBEPIIEHCTBOBAHMIO.

THH yTIPaBJICHUSA
TIPOU3BOZICTBOM;
Teopwus pemeHus
u3obperareiib-
CKHX 3a7a4

ITporpammHOe 06ec-
MeYeHHe ¥ CHCTEMHBIE
(yHKIIMH KOHTpOJLIE-
POB — 5 KpE/IUTOB, 3K-

3aMe€H, 2 roja

BeeneHnve B MHKPOIPOLECCOPHBIE
KOHTpPOJUTEpHI: Ha3Ha4YeHHe, KIIacCH-
¢Gukanusa, o061acTd NPUMEHEHHA.
ApxuteKkTypa M TPHUHIUIBI PaGOThI
IUVIK u BCTpamBaeMbIX MHKPOIPO-
reccopubix cucreM. O630p coBpe-
MEHHBIX CEMEWCTB KOHTpPOJUIEPOB.
CraHgapThl U A3BIKH POrPaMMHPO-
Baaua ILJIK. Cpensl pa3paboTku H
nporpaMMHbIe  TakeThl.  MeTompl
pa3paGoTKH IporpamMmHoro obtecre-
yeHMsi UIA 3afad aBTOMATH3allvH.
Omnaska, TECTUPOBaHHE M CHUMYJIA-
1M IpOrpaMM Iyisi MHKpOIpOIec-

3HaTh: apXUTEKTYPY U MPUHIHIIBI pabOThI
HPOMBIIUIEHHBIX KOHTPOJUIEPOB; CHCTEM-
Hble (QYHKIMA M CEPBHCHBIE BO3MOXHO-
cru copemeHHbix IIJIK; ocHOBBEI mpo-
rpaMMHOro obecredeHus KOHTPOJLIEPOB
M CTaHAapThI SA3BIKOB POrPaMMHMPOBAHMS
(IEC 61131-3); meToapl B3aMMOJEHCTBHS
KOHTPOJ/UIEpOB ¢ TepHdepuiiHbIMH
YCTPOUCTBAMH H CETAMHU.

VwMmerhb: paspabaTeiBaTh M OTJI&XKHUBATH
HpOrpaMMbl Ul HPOMBIILIEHHBIX KOH-
TPOJUIEPOB;  MCIIONB30BAaTh CHCTEMHBIE
¢ynxipm TUUIK i peanusanmy  ajro-
pPUTMOB  YIpaBJIECHMS;  MHTEITpPUpPOBaTh

Jlexuwmu, nabo-
paTopHEIe,
CPM, CPMII

HHrennexryans-
HbIe IPUOOPHI U
nataukd / loT
TEXHOJIOTHHU U
yCTpoOiicTBa

Hroropas arrecta-
Hs




COpHBIX KOHTpoiIepoB. IIporpamm-
HBIE CPEICTBa AMarHOCTHKH, MOHH-
TOPHHTAa W YAAIEHHOIO JOCTyIa.
Hurterpaiss  MHKPOIPOLIECCOPHBIX
KOHTPOJIJIEPOB c CHCTeMaMH
SCADA u HMI. IIpoMsiuicHHBIE
MPOTOKOJIBI 0OMeHa HaHHBIMM. Hc-
MOJIb30BaHHEe MHKPONPOLIECCOPHBIX
KOHTPOJUIEPOB B peajlbHOM BPEMEHH.
HapéxHocTh U 0TKa30yCTOMYHMBOCTH
nporpaMMHBIX pemnenuii. Kubep6es-
OIIaCHOCTh B MHKPOIPOLIECCOPHBIX
cucTeMax yrmpaBieHus. [IpumMeHeHHe
MHKpPOIMPOLIECCOPHBIX KOHTPOJLIIEPOB
B THIIOBBIX 3a/1ayaX aBTOMaTH3alliH
TEXHOJIOTHYecKuX mpoueccos. Ilep-
CIEKTHBBI Pa3BUTUS IPOrpaMMHBIX
CPEeACTB H  MHKPOIPOLIECCOPHBIX
TEXHOJIOTHIA B ycioBusax UHmycTpun
4.0.

KOHTPOJUIEppl B  aBTOMAaTH3HUPOBaHHBIE
CHCTEMBI Pa3JIMYHOIO YPOBHS; MPOBOJHUTH
OUarHOCTHKY M ONTHUMM3AIMIO pPaboThI
KOHTPOJUIEPOB C yd4eToM TpeOoBaHHMH
HaJIeKHOCTHU U 0€30I1aCHOCTH.

IIporpammHsIe cpea-
CTBa MHUKpOIMpOLEC-
COPHBIX KOHTpPOJUIEPOB
yIpaBISHHS B 3a1a9ax
aBTOMAaTH3aLHH — 5
KPEIOHUTOB, SK3aMeH, 2
roja

BBenenne B MHKpPOIPOLIECCOPHBIE
KOHTpPOJUIEpBL:  KJIACCHpUKaLUsi |
Ha3HauYeHHe. ApPXHUTEKTypa M ammna-
paTtHoe obOecredyeHHE MPOMBIIUIEH-
HBIX KOHTpoyutepoB. IIporpammHoe
obecriedeHre KOHTPOJJIEPOB:  CH-
CTeMHOe, TPUKJIaJHOE H CEPBHCHOE
I10. CtanmapThbl IPOrPaMMHUPOBaHMS
KOHTPOJUIEPOB. SI3BIKM IIpOrpaMMH-
poBaHHsI KOHTPOJLIepoB. CHCTEMHBIE
(GYHKIHH KOHTPOJUIEPOB: 00paboTka
CHUTHAJIOB, TaliMephl, CUETUMKH, TIpe-
poiBaHus. CpeacTBa JAMarHOCTHKH M
MOHHMTOPHHTa pPabOTBl KOHTpOJLIE-
poB. IIporpamMMHBIE CPEACTBa KOH-
¢urypupoBaHus M CHMYJLILMH.
OyHKIMA YNpaBICHHA B pealbHOM
BpemeHd. Iloamepikka KOMMyHHKa-
IMOHHBIX TPOTOKOJIOB. CHCTEMHBIE
Gyskimu obecriedeHus Oe3omacHoO-

3HaTh: apXUTEKTYPy W HPHHIMIEI paboThI
MHKPOIIPOLIECCOPHBIX KOHTPOJLIEPOB;
MporpaMMHBIE CPEIICTBa M A3bIKM pa3pa-
6otk s TJIK 1 BCTpOEHHBIX CHCTEM
(IEC 61131-3, C/C++, ladder, FBD u
Ip.); MeTOAbl peau3aliy aJrOPUTMOB
ynpaeieHus 1 00pabOTKU JaHHBIX B MHK-
POTIPOLIECCOPHBIX CHCTEMAaX; COBPEMEH-
HBIe TPOrPaMMHbBIE KOMILUIEKCHI IS pas-
pabOTKH, MOAETMPOBaHMSA M OTJIAJKU
IIPOEKTOB.

YmMers: pa3pabarbiBaTh U TECTHPOBATH
MporpaMMbl ISl MUKpPOIIPOLIECCOPHBIX
KOHTPOJUIEPOB B 33/1a4aX aBTOMAaTH3allMH;
MPUMEHATh BCTPOEHHBIE IPOrPaMMHBIE
(yHKIMM s peayi3allid  aTOPHUTMOB
yTIpaBJICHUS TEXHOJIOTHYECKMMH IpOLeC-
caMH;,; HWHTErpHUpOBaTh KOHTPOIUIEPHl B
pacnpenenéHHbIe CUCTEMBI YIIPaBIECHHS C
WCIIOJIb30BaHHEM CTAHJAPTHBIX MPOTOKO-

Jlexumn, 1a6o-
paTopHBIe,
CPM, CPMII

HHTennexryans-
HBIe IPUOOPHI U
naraukd / [oT
TEXHOJIOTHH U
yCTpoiicTBa

Hroromas arrecra-
s




CTH M 3alllUTHl JaHHBIX. MeToabl Be-
pudHUKaIUE U OTIafAKH IPOrpaMMm-
HOro oO0ecreYeHnss KOHTPOJUIEPOB.
HHrerpanyss  KOHTPOJLICPOB c
SCADA, HMI u npyrumMu ypoBHAMH
ACVYTIIL. IlpuMeHeHHE CHCTEMHBIX
($yHKIMI KOHTPOJUIEPOB B aBTOMa-
TH3AIMH THTIOBBIX TEXHOJOIMYECKUX
npoueccoB. IIepcreKTUBEI Pa3sBUTHS
nporpaMMHoOro obecneveHus H CH-
CTeMHBIX (YHKIMI KOHTPOJIEPOB B
ycnosusix tudposmanuu U Muny-
crpui 4.0.

JIOB, HWCIIOJIb30BaTh IMPOTpaMMHBIE CpeEJ-
CTBa i NUArHOCTHKH, ONTHMH3ALUH H
MOBBIIIIEHHS] HA/IeKHOCTH aBTOMAaTHU3UPO-
BaHHBIX CHCTEM.

ITpopexTop no AB . JIJI. Boxxo
PykoBoaurens OYMulIP ﬁ A .. Ubpaepa
Jexan B OulC H.B. llItpikoBa
PyxoBoautens Ol H.B. llITeikoBa
COI'JIACOBAHO

HavanpHEK CITy>)KOBI pesieliHOH 3aIlUTHI B 3JI€TPO-
apromaruku puinana AO "KEGOC" "Capbaiickue
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