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IIporpamMmMa BCTYNMTEJIBHOIO IK3aMeHAa
JJISl IOCTYNAKIIUX B IOKTOPAHTYPY
HA rpynimy o0pa3oBaTeJbHbIX IPOrpaMm
D100 — «<ABTOMaTH3alUs M YIIPaBJIeHHE»
|. O0uue moJ1oxKeHN st
1. IIporpamma cocrtaBneHa B cooTBeTcTBUM ¢ Ilpukazom MunHucrtpa
obpasoBanus u Hayku Pecniyomuku Kazaxcran ot 31 okTsi6pst 2018 roma Ne 600 «O6
yTBEPKJIeHUU TUTIOBBIX MTpaBUJI ITpUeMa Ha 00yUYeHHUE B OpraHu3alui 00pa3oBaHus,
peanusytone oO0pa3oBaTelIbHbIE MPOrPaMMBbl  BBICHIETO M IMOCIEBY30BCKOTO
o0OpazoBanus» (ganee — TUTIOBBIE MTPABUIIA).
2. BerynurtenbHbIM 3K3aMEH B JOKTOPAHTYPY COCTOMT M3 cOOeceqoBaHUS,
HaNMCaHUs 3CCe U AK3aMeHa Mo MPpOoQUIII0 Ipymnibl 00pa30BaTENbHBIX TPOTPAMM.

biok bannel
1. CobecenoBanue 30
2. Dcce 20
3. DK3aMeH 1o MpO(UITIO TPy 50
00pa3oBaTeNbHON MTPOrpaMMBl
Bcero/mpoxomHoii 100/75

3. IIponoiKUTENbHOCTh BCTYNUTEIBHOTO 3K3aMmeHa - 3 yaca 10 MuHyT, B
TEYCHHE KOTOPBIX TMOCTYNAIONMKA TMHIIET 3CCe, OTBEYAaeT Ha DSJICKTPOHHBIN
sk3aMmeHarmoHHbi  OusieT. CoOecemoBaHMe TPOBOAWTCS Ha 0aze By3a 0
BCTYMHUTEIBHOTO YK3aMEHa.

I1. Ilopsanok npoBeaeHUs1 BCTYNMUTEIbHOI0 IK3aMeHA

1. IMocTynaromue B JOKTOPAHTYpy Ha Tpymniy oOpa3oBaTelbHBIX POrpaMM
D100 — «ABToMaTu3anus 1 yrpapieHUe» TUIIYT NpoOJIeMHOE / TEMAaTHYECKOE ICCE.
O6beM 3cce — He meHee 250 croB.

Ilenp 3cce — ompeaenuTh YypPOBEHb aHAJUTHUYECKHMX M TBOPUYECKHX
CTIOCOOHOCTEH, BEIPAKCHHBIX B YMEHUH BBICTPAaUBATh COOCTBEHHYIO apTyMEHTAITHIO
HAa OCHOBE TEOPETHUECKHUX 3HAHUH, COIUATBHOTO M IMYHOTO OIBITA.

Bunsl scce:

— MOTHBAIIMOHHOE 3CCE€ C PACKPBHITUEM TMOOYIUTEIbHBIX MOTHUBOB K
UCCIIEZI0BATENbCKOM 1€ATEIbHOCTH;

— Hay4YHO-aHAJIUTHYECKOE 3CCe€ C OOOCHOBAaHHMEM aKTyaJIbHOCTH U
METOAOJIOTHH IJIAHUPYEMOTO HCCIIETOBAHUS;

— TpoOJEeMHOE/TEMAaTHYECKOE ACCE, OTPAXKAIOIIEe Pa3IUYHbIE ACTIEKThI
HAy4YHOTO 3HAHUS B MIPEJAMETHONU 00JIaCTH.



2. DNEeKTPOHHBIN SK3aMEHALIMOHHBINA OUIIET COCTOUT U3 3 BONPOCOB.
Tembl A1 MOATOTOBKY K 3K3aMEHY IO MPOQUITIO TPYHIbl 00pa30BaTeIbHOM
POTPaMMBbI:

Juconniauna «MaremarniecKkrue MeTOAbI B HHTEJIEKTYAJIbHbIX
CHCTEMAaX YIpPaBJICHU»

Heliponsl 1 nckyccTBeHHble HeipoHHbIe ceTu. Kinaccudukains HeHpOHHbBIX
cereil. ApXUTEKTypa HEMPOHHBIX ceTel. THUIbl MHOTOCIOMHBIX HEUPOHHBIX CETEM.
Cetu ¢ oOpaTHbIMU CB3sIMU. DOpMaTbHBIN HEMPOH. DYyHKIIMS aKTHBAIIUU HEHpOHA
u ee ¢(ynkuun. OOydeHHE HEUPOHHOU ceTu. MeTonmbl TTyOMHHOTO OOy4YeHUS.
[TpaBumno o6yuenus YunpoyXodda. Anroputm 00ydeHHs OJJHOCIOWHON HEHPOHHON
cetu. MHorocioliHas HEWpOHHAs CeTh. AJTOPUTM OOY4YEHUS MHOTOCIOWHOU
HelipoHHo# ceTn. O0yueHue ¢ yuutenem u 6e3 yuutens. [lonstue «IcKyccTBEHHBIN
uHTeIeKT». CoBpeMEeHHbIE 00JIaCTH UCCIEIOBAHUN B MCKYCCTBEHHOM MHTEIIEKTE.
Texnomorust pabOTBl C AKCHEpTHBIMU  cucteMamu. OOBEKT  ympaBieHUs
WHTEJJIEKTyalbHOM cucTeMoil. 3ajaun Teopuu yrpasieHus. OOmias 3agada
ONTUMAJIGHOTO YIIPABJIEHWS W €€ MareMarTudyeckas Mopaenb. Ponb Teopun
ONTUMAaJIbHBIX MPOLECCOB MPU PEIICHHH TEXHUYEeCKHX 3anady. HeoOxoaumbie u
JOCTAaTOYHbIE YCJIOBUSI B TEOpPUM ONTUMAJIBHBIX mpoueccoB. IIpoGiema
CYLLIECTBOBAHUSI ONTHUMAJIbHBIX yINpaBieHUH. OCHOBHBIE NPOOJIIEMBl TEOPUU
ONTUMAJIbHBIX TMpoueccoB. [lonoxkurenbHass ynpaBiasieMocTb. OTHOCUTENbHASA
YIIPaBISIEMOCTD. YCIIOBHAS YIIPABISEMOCTh. YCTOWUUBOCTh JUHAMUYECKUX CUCTEM
no JlsmyHoBy. Teopemsbl JIsmyHOBa 1O MepBOMY NPUOIMKEHUIO (TIEPBBIA METOJ
JlsmynoBa). IlonmoskeHue paBHOBECHs ABYMEPHBIX JIMHEHHBIX CHCTEM. METOb
(GYHKIIMOHAIBHOTO aHaliM3a B Teopuu HaOmomaemoctd no Kammany. ITpunimn
Makcumyma  [lonTpsiruna.  IIpyHUMI ~—~ ONTUMAJIBHOCTH  JAMHAMHAYECKOTO
nporpammupoBanus (bemnvana). [Toctpoenne pynkiuu JIsmyHoBa 17151 TMHEHHBIX
cucrem. Oynknumonan. Kpurepnii KauecTBa yrnpaBIeHUS.

Jucnumianna «Mogesid MeKMAIIUHHOTO B3aUMOAeiCTBU S

JluckpeTHsbie TE€XHOJOTUYECKHE MIPOLIECCHI. KomOunHannoHHbIe
netrepmunupoBanubie Monenu MCY. Texuuueckue cpencrsa coopa AaHHbIX B 10T
ycTpoiictBax. M3mepurtenpHbple mpeoOpa3oBaTenn U WX  KiIaccu(UKarms.
KoHTakTHBIE CEHCOPBI U KOHTAKTHBIE CEHCOPHI ISl MUKPOKOHTpoIiepoB. Huzosas
aBToMaTtu3anus B MHOroypoBHeBbIX |OT ycrpoiictBax. OCOOEHHOCTH YCTPOMCTB
COTPSIKEHUS ¢ 00BEKTOM aBTOMATU3AIMH. POJIb U MECTO MUKPOKOHTPOJLIEpOB B 10T
ycTpoicTBax. Poiib 1 MecTO MpOMBIIIEHHBIX KOHTpoJiepoB B 10T ycTpoiicTBax.
CnocoOb1 00paboTka aHaoroBbix curHasioB B 10T ycrpoiictBax. [lepenaromue u
npuHuMaroniue ycrpoictBa l0T. Ilpumenenune ananoro-uu@poBeiXx U HUGPO-
aHaJoOroBeIX  mpeoOpaszoBareneit B 0T  ycrpoiictBax.  Hopmupyromue
npeoOpazoBarenn B 10T ycrpoiictBax. OOpaboTka AMCKPETHBIX CHUTHAJIOB.
[Monxnrouenne mmHbl Ethernet TIO na mpumepe mukpokoHTposwiepoB s 10T,
OOMeH maHHBIMHM 4epe3 BHelIHue coenuHeHus: koHTposuiepa ¢ [IK. Hasnauenue,
KJIaCCU(PUKAIUS M CTPYKTypa MHUKPONPOIIECCOPHOTO PETYISITOpa. APXUTEKTYPHI
MUKpoKoHTposuiepoB 1yt 10T.  Cnenumanu3upoBaHHbIE — aBTOMATUYECKHE



perymaropsl. [IporpamMMmupyeMpie JIOTHUECKHE MHUKPOKOHTpoJepsl. CBOOOAHO
nepenporpaMMUpPyeMble  KOHTPOJUIEPHI. YIIaJIEHHOE YIpPaBiI€HUE C MOOMIBHOTO
TeneoHa MO  HUHTEPHETY  CMapT  MPOMBIINUIEHHBIMH U OBITOBBIMHU
WHTEJUICKTYalbHBIMU cUcTeMaMH. [loHSTHE MEXMAIIMHHOTO B3aUMOICHCTBUS
cMapt l0T ycrpoiictB. BeceoOsemmromuii uaTepHeT — MHTEpHET Bemieil. PazButue
CMapT TEXHUKH M KOCMHMYECKMX TEXHOJOTUM OecrpoBogHoro uHTepHera |0T
yCTpoicTB Ha 0aze MuKpoKoHTpojepoB cepun AVR u ESP32. 10T ycrpoiicta B
MIPOMBIIIVICHHOCTH, 3/IPAaBOOXPAHCHUM W OBITOBOM TeXHUKH. MHTerpupoBaHHBIC
cpenbl MukpoaroMarusanuu. Arduino IDE mis mpoexktupoBanus |0T Ha 0ase
MUKpokoHTposiepoB cepun AVR u ESP32. JlokanbHbrii cepBep Ha 06aze ESP32.
[TaroBeie pBurarenmu u cepBonpuBoAbl. [IIMM perynupoBaHue aHaIOTrOBBIX
CUTHAJIOB B MUKPOKOHTpoJuiepax. [ paduueckas cpena mporpammupoBanust FBD u
LAD nams MukpokoHTposuiepoB. YenoBek-mamuuuble uHTepdericel (HMI) ms
MUKpPOKOHTPOJLJIEPOB.

JucunnminHa «be30nacHoCTh B MHTE/IEKTYaJIbHBIX CHCTEMAax
yIIPaBJICHUNA»

buomerpuueckas cucreMa u ee pyHKIMH. buomeTpruueckue XxapakKTepucTUKU
U ux cBoiicTBa. CriocoObl M METOABI ayTEHTU(PHUKAIMY JTUYHOCTU. bruomeTpuueckue
cucTeMbl ayTeHTUPuKanuu. OCHOBHBIE TPeOOBaHUS K OMOMETPUUYECKUM CUCTEMAM.
buomerpuueckas unentudukaius. buomerpudeckas peructpanus. be3omacHocTb
OouomeTpuyeckoil cucrteMbl. be3zonmacHble ayTEHTHU(UKALUMOHHBIE POTOKOJIBL.
KoHTponps noctyna B OMOMETPHYECKUX CHUCTEMaX. YCTPOMCTBa JUisl CUMTHIBAHUS
uHpOpMAIMK OTIEYaTKOB NaiblieB. MeTOoAbl CpaBHEHHS OTIEYATKOB IAJIbLEB.
Unentuduxanuss no nuny. WneHTudukamus mno rosnocy. AyTeHTHQHUKAIMS T10
cepaeudoMmy putmy. Mnentudukanus no JHK. Bepudwukauus noamucu kax
OroMeTpuYecKuii mapameTp. buomerpuueckuil mapamMeTrp — pacro3HaBaHUE I10
noxoake. TakcoHOMHMsI MpUIIOKEHUH YaiiMeHa B Oumomerpuu. IIpemmyiiectBa u
HEIOCTAaTKU OMOMETPHUYECKHX MapamMeTpoB. MeTonbl uHTerpauu HHPOPMAIHH 110
onometpuyeckum mnapamerpam. dopMbl U crocoObl MpeAcTaBIeHUS MUPPOBBIX
n3o0paxkenuidi B Oumomerpuu. OCHOBHBIE THIIBI OuWOMETpuU. ATaku Ha
OMOMETPUYECKHE UACHTU(DUKATOPHI. OcHOBHBIE OMOMETPUYECKHE
uaeHtudukaropel. Bunbl ckaHepoB HIEHTU(UKAMU TO OTIEYATKY IaJIbIEB.
Apxutektypa 6e3onacHoctu B MHTepHere Bemiel. TpeOoBaHus 0€30MacHOCTH B
apxutektype MWurepHera Bemieil. KonmentyanbHass wmojenb 0€30MaCHOCTH
HNHuTtepHera Benieit. Yrpo3bl, BOZHUKAIOIIKUE MPU 00CTyKuBaHUHU MHTEepHEeTa Bellei.
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