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L. anner epexenep

1. barpapnama Kasakcran Pecniy6mkacer BiniM xoaHe FouIBM MHUHHCTPIHIH
2018 xbursr 31 Kazanmarsr No 600 «XKorapsr sxoHe xOFapEI OKy OpHBIHAH Keifinri
OlmMHIH 6iniM Gepy barnapnamanapein icke acklpaThi 6idim Oepy yibIMaapeina
OKy¥a KaObLIJayIbIH YATLIK Karuaanapers OekiTy Typansl» GyHpsirsiHa (6bynan opi
— YJIrisik Karupanap) coiikec, eHrisiiren e3repicTep MeH TOJIBIKTBIPYJIap/Ibl €CKEpe
OTBIPBIII )KACaJIFaH.
2. JlokTopaHTypara TyCy eMTHXaHSI OHTIMENIECYTi, dCCe Ka3ynpl kaHe Giim
’@py OarmapiaManapel To6bIHBIH Ociiini OOMBIHIIIA eMTHXAHIBI KaMTH/IBI.

bioxk bamngap N
1. OHrimenecy 30
2. Icce 20
3. binim Gepy Garnapiamacer TOOBIHBIH 50
Oc#iHi GolibIHIIA eMTHXaH
bapnsirer/eTneni 100/75

3. Tycy eMTHXaHBIHBIH Y3aKTHIFHI - 3 carar 10 MHHYT, OHBIH iIIHAE Tycyi
JCCC JKa3aNpl, JICKTPOHABIK €MTHXaH GWiIeTiHe xayar Oepeni. Onrimenecy Tycy
CMTHXaHbIHA JICHIH XOFaphbl OKY OPHBIHBIH Ga3achIHIa OTKI3LIEII.

IL. Tycy emTHxaHnbIn oTKi3y TIPTIibi

1. 8D07104 — «Acnan sxacay» 6imim Oepy GarmapnamanapbeiHbIH TOGHI
Gofibinma goKTOpaHTYypara TYCyIILIEp NpodaeMasik / TaKBIPBINTEBIK 3CCE 3Ka3a/bl.
Occe kenmemi — 250 cesmeH keM emec. OCCEeHIH MakcaTbhl — TEOPHUSIIIBIK OifiMm,
SJICYMETTIK KOHE JKEKE TOXKIpHOE HeTi3iHme MEHIIIKT] YOXKIi Kypa 6iny ickepriringe
KOPIHETIH TaJlJJaMaJIBbIK 5KOHE IIbIFapMalIbUIBIK KaOl1eTTep AeHreiin aHBIKTay. Dcce
TYpJIepi:

~ 3CPTTCY KBI3METiHE HTEPMEIICHTIH yaKaep/i allaThIH MOTHBALIUSIIBIK ICCE;

~ KOCHapjaHfaH 3epTTEYAIH ©3eKTUMI MeH aIicHAMACHIH HETI3JICHTIH
FBUIBIMH-TaJ1JaMaJIbIK 3CCE;

— IOHIIK Calafarbl FLUIBIMH OLUIIMHIH SPTYPJi acneKTiepiH KepcereTi
IPOOJIEMAITBIK/ TaKBIPBINTBIK 3CCE.

2. DNIEKTPOHABIK eMTHXaH OuiIeTi 3 CYPaKTaH TypaJkl.



1. BakbLiay-eaiey acnantapbl Men KyHeJsiepiH xobasnay

Taxkpipsin 1 Muxkpoxonrposiepaep STM32.

ARM Cortex MHKpOKOHTpOJIIEpIIEPiHiK KIKTEJyi

2-raxkpipsin Cortex-M3 e3eri.

Cortex-M3  TexHHKaIBIK CunaTtramanapbl. Cortex MHMKPOIPOLECCOPIIBIK
aapocsl. Kongeiiep

3-takpipbin STM32Cube IDE oprach..

RCC perucrpimen chIpTKEI KBapIThI pe3onaTopra Oantay. XuimikTiH hasaisik
aBTOKYPBUIBLICH O110TEI (PLL)

4-TakpIpbin JKajanel MaKcaTTarbl TalmepJiep.

TeH yakbIT apanelFblHAH KeifiH Y3UTiCTI  reHepamusiay. Takrineynin
KYPBUIBIMABIK CY10achl

S-Takbipbin NVIC ysigicrepin OaxbLIay Moay.Ii.

USARTI_IRQn y3yxi 6anray. Exi ysimicri Oanray

OJIEBUETTEP TI3IMI

Herisri oneouer

1. Bacunses A. B. ITporpammupoBanue MHKPOKOHTpoimiepoB STM32 Ha
aspike C. — CII6.: BXB-Iletep6ypr, 2021

2. Kocapes C. B. MuxkpokonTpomepsr  STM32: apXHTEKTypa H
nporpammupoBanue. — M.: JIMK Ilpecc, 2023

3. SIxosneB A. H. ARM Cortex-M. Muxkpoxkontposuiepsr STM32 B 3a1auax
dBTOMAaTH3alnu U ynpasieHus. — M.: Comon-IIpecc, 2020.

4. Illnnos H. B. Cucrems! Ha MHKpOKOHTpo/uiepax STM32: npoektuposanue
H oTnagka. — M.: Hayka u Texnuxa, 2022.

5. Bacuises A. C., OCHOBBI IPOrpaMMHpPOBaHHUs MHKPOKOHTpOJIIEpPOB. - CII6:
Yuusepcurer UTMO, 2016. - 95 ¢.

KocbsiMina agebuer

6. Bogorozos A.M., MHuKpPOKOHTpOILIEPEI 1)1 CHCTEM aBTOMATHKH: yueOHoe
nocodue — M..: Undpa—Umxenepus, 2016. - 164 ¢

7. T'yceB B.I'. Dnekrponnka u MHKpOIIpoLeccopHas TexHuka: - M.: KHOPYC,
2013. - 800 c.

8. lactun O. BHenpenue, ynpasieHue u aBTomMaTtusanus - M.: Jlopu, 2013. -
367 ¢,

9. Ibkozed 10., Anpo Cortex - M3 kommanuu ARM. [TonHoe PYKOBO/JICTBO -
M.: omka-XXI, 2012. - 552¢.

10. OcHoBEI IporpamMmmupoBanus MUKPOKOHTPOJIJIEPOB.

https://www.youtube.com/watch?v=finPO5SFFTv8

11.U3yuyaem STM32.

https://www.youtube.com/watch?v=vZVwv-EeHkI

12. Bxirouenne ceToamoa npu oMo STM32Cube IDE#STM32F103

https://www.youtube.com/watch?v=6]1-W3rbBWw

13. Anyunn A.C. Cucremsl YIPaBICHHUs 3JICKTPOIIPUBOAO. — M.:
Hznatensckuit jom MDU, 2015. - 873.



14. Knemenc B. Sk C B XXI Beke — M...: JMK Tlpecc, 2015. - 365 c.

15. Marpa 0. C., IIporpammupoBanse u otnanka C/C4+ NIPHIIOKCHHUH 1715
MHKPOKOHTpoIIepoB ARM. — M..: JIMK Ilpecc, 2012. - 168 c.

16. Hoeukos B.A., ODJEKTPONIPUBOA B COBPEMEHHBIX TEXHOJIOIHUSX.- M.:
Axanemus, 2014 - 480 c.

2. Beiinedaxbliay xone Kipyai 0akbL1ay Kyiienepi

1-rakbipein BB Typansi kannsi MJliMeTTep.

Biokrapasin Makcatsl, BBXK KypbuIbIMBI XoHe merizeTiy (GYHKIHOHAIBIK
minaerTepi. Beiine6akpuiay KYHesepiH xiktey. KoianaHbliaTei xKaGabIKThIN TYpI.
DyHKUMOHATABIK MakcaTbl. OpHalackaH Kepi. backapy npuaunmmi. Unremnext
nenreiii. Curnan Gepy Tacimi. IlaiiganansuiaTeiy OclinexamepanapasiH Typi MeH
caHbl. Pykcat Gepy

2-rakbipbin Teneauaap nerisaepi.

betine 6exri. RGB Tycri mogeni. Kanpagsr keHenty. PAL cranmapTeineig YUV
mozneni. Komnosurrik curnan. Keprexi aknapat gartdumktepi. II3C  sxoHe
oToanoATEI MaTpHLACH! Gap OeltHekamepaap.

Takeipbin 3 IP - Geiinebakbinay.

IP-Geiinebakpuiay xyiieciniy KoMmnoHeHntrepl. Cyper canacel. HD-SDI
KOCBUIBIMBL.  [P-KaMepaHBIH KYpBIIBIMIBIK CXEMACHLI. [13C-marpuuanap sxone
KMOII-marpunanap. UK cysrici. APS-matpuua nwukceni >xoHe ACS-matpuia
nukcenm. IP kxamepanapsi. IP-kaMepaHbIH KYpBIIBIMABIK CXEMAChI. HK-cy3riniy
SpeKkeT eTy mnpuHummi. JKapeikka cesiMTanm Marpuua. Beiinecurnanasr enney
nponeccopsl. Kamepa Be-cepsepi.

Taxbipsin 4 Belinexasoa.

Beitnexasbann! yitsimmacteipy HyCKanapbl. beiiHe arbIHIapaB! any mpoleci.
Beiinerxazba cepeepi. Beitnexas6a KypbUIFbICHH Tannay. beitnebakpuiay xyiiecinin
JKYMBIC icTeyi. Bakbinay yiuin GarnapaaMaibsik KaMTaMach3 ety. Tipkeymini Hemece
cepBepAl TaHaay. ANIaparThiK 0eTiKTiH ceHiMaiTiri. BEYK-Hul OKK-men, KB)XK-men
KOHEe OaHKOMaTTapMeH WHTerpanusiay. bBeiineni kepcety. MoHHTOpIapIBIH
cunaTramanapel. IP-Geiineni ewrisy. Jlexomray Mocenenepi.  I'padukanbik
ynetkimrep. XKeninix sxabasik. Konnentparop, KOMMYTaTOp, MapIIPyTH3aTOP >KOHE
cepsep. DHCP, DDNS, NAT, STP, IGMP, VPN, VLAN ¢yHkuusinapsr.

Taxeipein 5§ CeiMcbI3 GaiinanbIc koHe Geiine TaJljaay.

Beitne tannaynsr taraiisinnay. Hetektopnap. BeitHe6akbinayapiy 3UATKEPIIIK
KyHenepi. beitne ceiinecy KypbumbLIaphI. Bip Geiinexkamepanan sxome Gip
MOHHUTODJIaH TYPAaThIH OeiiHe-10MOGOHHBIH KoHuUrypanuscel. Exi nenreii KipMe
0OciiHe10MOOHHBIH KOH(pUTYpaLHsCHL. Yii-xaiinapnarel BBX. Tlotepaeri Geitne —
bakbL1ay xyieci. Ilepumerpi Goitbinma BBXK. Baukreri 6eifte — OaKpLIayIbIH YIIT
KyHeci.




I9JIEBUETTEP TI3IMI

Heri3ri aneduer:

1. Kacesnor B. A., Kopo6eitnuko A. FO. CHcTeMB! BUACOHAGIIONCHUS U
KOHTPOIIsl IOCTYNa: NPOCKTHPOBaHHE, MOHTAX, SKcILTyaTanus. — M.: JIMK Ilpecc,
2022.

2. Boposukor C. B. CucreMsl BHIEOHAGITIONEHHS H OXPAHHBIC TEXHOIOTHH,
— M.: Conosn-IIpecc, 2020.

3. Kymenxo A. WM. TexHu4eckue CpeacTBa OXpaHbl U BHIACOHAOTIONCHHS, —
M.: Undpa-M, 2021.

4. CutnuxoB C. B. CucreMsl 6€30MacHOCTH 3TaHHIA: BHUICOHAOIIONEHHE,
KOHTDPOJIb JOCTYIa, OXpPaHHO-II0XKapHas CUrHaau3anus. — M.: Axagemus, 2019.

5. Kpyras I Tlpaktuka n Texnonoruu ananorosoro u uudposoro CCTV. —
M.: Security Focus, 2019. — 626 c.

6. Aunekcees [I. IO. [IpaxkTuka MpoeKTUPOBaHUA CHCTEM BHICOHAONIONECHMS
Ha 6ase [P-kamep. — M.: PagnoCodr, 2020

KocbimMia ajnedouner:

7. JambsiHOBckM B. Bubnus BuneonabmoneHus Ilep. ¢ anrn. 2-e uzn. — M.
000 Aii-23¢-Oc Ilpecc, 2019. — 466 c.

8. Topcren A., Kemnep WM. Buneoanamutuka: Mudsl u peaabHOCTb Ilep. ¢
aHri. 2-e u3a. — M.: Security Focus, 2022. — 186 c.

9. www.security-bridge.com

10. www.axis.com

11. www.secnews.ru

12. https://www.youtube.com/channel/UCx52jPulCGrIFIDwQ30P80A

13. Jlerrkun A. IP-puneonabmonenne. HarmsgHoe nocobue. M.: Topsiyas
nung Tenexkom, 2011. — 200 c.

14. Bopona B.A., Tuxonos B.A. TexHuueckue CpeacTBa HaOmIOEHUsS B
oxpaHe 00bekToB. — M.: T'opstiuas uHusg — Tenekom, 2011.

15. Kamkapos A.Il. BuneokaMeps! 1 BUieOperucTpaTopsl 4715 AOMa |

aBroMo0Ouia. — PoctoB H/1.: ®enukc,2014. — 292 c.

3. Acnan xkacayaarsl PLC TexXHO/10rusi1aph

Taxkeipsin 1 PLC-TexHonorusiap.

AKnapartel OepyAiH Kannbl TyciHikTepi Men npuHimnTepi. PLC
TEXHOJIOTHACBIHBIH cTangaprrapel. IEEE P1675 Standard for Broadband over Power
Line Hardware. HomePlug 1.0 cranmaprsl. XKeprimikti emimiH sicyMbic ictey
epesxesnepin cunarraiiasl. HomePlug AV epekwieniri - yiken akmapar arbIHbIMEH,
HD-cananars 6eiine arpinpiver (HDTV) xyMbiC icTeyre apHaiFaH cTaHaapr.

Takpipbin 2 Powerline TexHO10rnsicbIHBIH TEOPHSJIBIK Herizepi.

Curnannapael MyJIbTHIIEKCHUPIIEY TYpJIEepi, KOTEepril KHiMKTiH (a3aibik
MOAYJIALUUACK], CAJIBICTBIPMaiIbl KBAaJAPaTTHIK (asanelk Mauumyssinus (DQPSK).



ABTOMaTiKa  Ky#esnepinzeri PLC-texHomornsinap.  G.hn.  BPL-xorapsr
KBUIAMJIBIKTBI IEPEKTEP OEpy TEXHOJIOTHIACHI (aFbIHABI OeiiHe, IP-tenedonus).

Taxbipbin 3 PLC-aganrep.

Homeplug crannaprteinsig 3-Gysin ajjantepiepi KeH KUK AMana30HbIMEH
AV2. AVM FritzPowerline 1000E HOMMHAIE! XKeuiaamaeirsl 1 ['6ur/c. PLC
ajantepiepin rectiney. Yit xeiicin Tectiney ITOPHTMI, CBIPTKBI KeAeprinepi 6ap
0aKplLTay HYKTEJICpiHiH OpHajlacy cxemachl. MHKpoKoMIbIOTEp 6a3achIHAaFh!
0ackapy xyiiesnepi TOMEH BOJILTTHI xKeninep GoibiHma RPi-3.

TakbipbIobI 4 TOMEH BOJABTTHI xKeJiijiep OoiibiHma PLC-6aiinanbic.

GSM-texHonorusinap Goiisiama aKmapar Oepy >KYHECiHiH KypBUIBIMBI oHe
OKEAX 31€KTp 3HEprHsCHIHBIH IIBIFBIHBIH OakpLtay xyiesnepi MeH GaiillaHBICTHI
YABIMAACTBIDY — KarumaTTapel.  Arduino mnargopmaceiiaarel  BJIK.  BJIK
KOMIIOHEHTTEP1 MeH xyMsic ipuHnum. ARDBOX Gekitiiren (pixmam) BJIK. PLC -
TEXHoJIorusap 6a3aceiaga LAN.

Taxkpipein 5§ CONTROLLINO MAXI OHEPKACINTIK KOHTPOJLIEpi.

Coyner soHe cumarramanapsr. Enrisy-meirapy moprrapsl, uHTepdeiic.
Controllino Maxi PLC Garnapnamanay. Kiranxananap. Hpaiisepnepai opnary.
Kamblp  kecrecin Tiry. TemeH BONBTTEHI Kenep  GoidbiHma ATMega
MHKpOKOHTpOJIIEpIep OasackIHaaFs GacKkapy skyiterepi.

O/JIEBUETTEP TI3IMI

Heri3ri ageouer:

L. JIsmwenko A. A., Hazapenko A. O. IIporpammupyemsie lorngeckue
koHTposiepsl (IUIK). Yuebuuk. — M.: dopym, 2023,

2, Ceprees A. H., Yepnos U. A. ABromaTu3amus ¢ npumeHenueM [1JIK
Siemens ¥ KOHTPOJIEPOB APYTHX MPOU3BOAHTEIEH. — CII6.: bXB-IIetepOypr,
2022.

3. Eropos B. I1. PLC-TeXHOJIOTHH: OCHOBBI, IIPOrpaMMHUpPOBAHHE,
npumenenue. — M.: JIMK Ilpecc, 2021.

4. Kosanés 1. B. IIporpammupyemsie KOHTPOJIJIEPBI B CHCTEMAX
4BTOMATH3alHH TEXHOJIOIHYECKUX MPOLIECCOB. — M. : Axanemus, 2020.

5. Frank Petruzella Programmable Logic Controllers. — 5th Edition,
McGraw-Hill, 2020.

6. Hugh Jack Automating Manufacturing Systems with PLCs. — 2021
(Open Source).

7 Jon Stenerson Fundamentals of Programmable Logic
Controllers, Sensors, and Communications. — Prentice Hall, 2020.

KocbiMina ageduer:

8. Coxonos I0.A. IToctpoenue cucrem ylpaBjieHus Ha 6aze
KoHTpoJjuiepoB Direct Logic. — M.: HTL] OAO «JnexTpomexanukay, 2019.- 82 c.

9. Moppucnu I1. Peann3sauus Texsonorun BPL //CeTH 1 cHCTEME! CBSA3H. —
2015. - Ne 12. - C.79-81

10. Allen-Bradley. ITporpammupyembie KoHTpoJuiepsl ControlNet PLC-5 —
PykoBojicTBO mosis3oBaTers.




L1. https://forte2 1 .ru/fi/cat_rockkwell/ 88 1785-106-RU.pdf

12. https://www.exponet.ru/exhibitions/online/rosgasexpo2001/miks.ru.html

13. https://www.ccorinex.com

14. http://www .bosfa.energoportal.ru/srubric16008-1.htm

15. ITaBnosckwmii A. Cosnomacos C. PLC B Poccun. Crneunduka, npobiieMsi,
pemenus, npoexTsl. // MHopM Kypbep cBa3b. - 2013. - Ne 8. - C. 29-33

16. Hensier J.M. Moct B IHTepHET MO THHMAM 3II€KTpONEpeIadH.
//MubopM Kypbep cBs3b. - 2018. - Ne 8. - C. 25-28

17. Kononnanckuit JI. K. PLC - nepenaya naHHsIx 1o JJIEKTPHYECKUM CETSM.
Hocnennss muns. // Uubopm Kypeep cBs3b. - 2004, - Ne 5. - C. 5-7

18. Naddu J1. BPL naGupaer cuny. //Cetu. - 2015. - Ne 14 - C. 24

4. 3uaTKepaik 6ackapy xoHe OakblIay Kyifeaepi

1-TaKBIpbIN ABTOMATTBI 6aCKapyAbIH HHTE/IEKTYaIAbI AKyHeJepi.

3UATKEpIiK KYHeNepaiH KYpbUIBIMBI, MOJEIbAEPI MeH anropuTMAaEpi.
AccounatuBTik kaapl 6ap ABX. ®asameik Gackapy Heri3jepi. ABTOMATTEI
PETTEy/iH aHBIK €MeC alIrOpUTMi YIIiH (ha3anbIK JOTHKAHBIH HErisri pacimzepi.
Capantama sxyidenepinin epexmenikrepi. TunTik capanrama yieciHiH Herisri
JJIEMEHTTEPI.

2-takpipbin Heiipoxesninik xyiieaep men perrerimrep.

Kacanzpl Heiipon Moneni. HeHpOHABIK keminepi OKbITy. Kapanaiieim Gip
KabaTThl xeJiHi oKkbITy. KaTeHiH Kepi TapaitybsIHBIH HEHPOHIBIK xeninepi. Karenin
TIKEJICH XXOHE Kepi TapaiyblHBIH apThIKIIBUIBIKTAaphl MEH kemmrinikrepi. Ken
KabaTThl IEPCENITPOH JKOHE OHBI OKbITY. KaiiTa OKbITY %oHe XKHHAKTay.

Taxkeipbin 3 Xonduin keuici.

Xomgumn keninepimen Geiimenepai Tany. Xondmam xeminepiszeri
accouuatuBTi xa/sl. KoxoHeH kapranapsl. ©3iH-631 OKBITATBIH HEHPOHBIK >KEJIIep.
bacekenecrikien e3in-e3i okpiTy. KoxoHen xerniciMen 6eitnenepi TaHy.

4-takbipein ART-1 xkeuici.

ART-1 xeNiCiHiH KypBUIBICHI JKOHE JKYMBIC iCTEY KarMmaThl. Heitponabik
Keepni Moaensaey opracel. Fuzzy Logic. AHBIK eMec sHBIH, OTYy HYKTecl. AHBIK
CMEC OKHBIHAAPJbI TOJBIKTBIPY, KHBIII ©Ty 3>KoHE OipikTipy omepauusiapsl.
Umnnmkanus opekeTi. AHBIK €MEC 5KOHE JIMHIBUCTHKAJIBIK alHbBIMaJbLIap. AHBIK
€MEC KOPBITBIHJBIHBI OIPIKTIpY *OoHE JKCHUIAETiIreH anroput™. I[ykamMoTo MeH
Mampann anropurmaepi.

S-rakeipbin CHOII xone BJIUC nerisinaeri neiiponpoueccopap.

CLOII GasaceiHza icke ackIpeLIFaH HeiipokoMnbroTepiep, BJIMUC Gazachinma
ICKE aChIPbLIFaH HEHPOKOMIIBIOTEpIIEp. OpTypii 6a3ack Oap HeHpoKOMIIBIOTEpIIEPIi
CaJIbICTRIpMAJIbl Tajaay. HeHpoHIBIK Kenilep MeH HeHpOKOMIBIOTEpIEpi icke
acpipy. KenerreH Oy3buysap Ke3iHae MHTEIUICKTYalAbl JUHAMUKANBIK JKyiHenepae
aKIapaTThl OHACYIH Napajuiesb alrOPUTMACPIH CHHTE3EY.



OJIEBUETTEP TI3IMI

Herisri aneduer:

L. Kacarxin A. A., CvupHoB C. A. MHTe/IIeKTyaIBHbIE CHCTEMBI YIIPaRIICHHS:
TeopHA v npakTHKa. — M.: Topstuas JTunus — Tenexom, 2023.

2. 3ane A. Heu€Tkre MHOMKeCTBA M TIPHIIOKEHNS K UHTEJUIEKTYATTEBHOMY
ynpasjieHnto. — M.: Mup, 2020 (nepensanme).

3. Kpyk A. b. UHTeIUIeKTya/bHBIE YIPaBISIOLIME CHCTEMB] Ha 0ase HEMPOHHBIX
ceTed 1 HeweTkoi soruku. — CI16.: ITurep, 2021.

4. Anexcees B. A. ManmmHoe o6yuenme u HUHTEJUIEKTYABHBIE CHCTEMBI
ynpasienusa. — M.: JIMK Tlpecc, 2022.

5. Kazuo Tanaka, Hua O. Wang Fuzzy Control Systems Design and Analysis: A
Linear Matrix Inequality Approach. — Wiley-IEEE Press, 2020.

6. S.Haykin Neural Networks and Leaming Machines. — 3rd Edition, Pearson,
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