AHa/luTHYeCKas cpaBKa
K [IporpamMme J0MO/JTHHTEILHOM NPo(deccHoHAIbHOH NOATOTOBKH (IporpamMmme
npogeccuonanbHoii nepenoarorosku) UT-npoduns (nanee — AT ITIT)
«BBenenne B data science u MalIHHHOE O0yYeHHE»

1. Ilenepas rpynma ooy4yarommuxcs mo JITIT ITIX

Ilporpamma  paspaboraHa Juis  ciymiaTeiedl, oOy4aloolMXcs IO
CIICLMANIBHOCTSAM U HAaIlpaBJEHHMsAM IIOArOTOBKH, He oTHeceHHBIM K WT-cdepe,
COTJIaCHO IpHIIOXKEHUIO0, K Mertonuke pacuera mokasarens «KonmuecTso
NPUHATBIX Ha OOydeHHWe M0 IIporpaMMaM BBICIIEro oOpa3oBaHusi B cdepe
MHQOPDMALIMOHHBIX ~ TEXHONOTHWM 32  CcyeT  OIOMKETHBIX  ACCHUTHOBAHHIA
denmepanpHOro OlomKera (HapacTaroUMM HUTOroM, HaumHas ¢ 2021 roma)y,
YTBepXAeHHOU IprkazoM Munnudpsl Poccuu ot 28 deppans 2022 r. Ne 143.

2. Tpynoemkocrs JAIII IIIT cocraisieT 324 4acoB, JIMTENHLHOCTE — 12
MECSILIEB.

3. Iensro JAIIII IIII sBusercs ¢GopMupoBaHue Yy  CiyllaTelei,
OOydJarolixcsi 10 CIOEUHANBHOCTSIM M  HalpaBlIeHHSM IIOATOTOBKH, He
otHeceHHBIM K MT-cdepe, cormacHo mnpunoxeHnto k MeTomuke pacueTa
nokaszarenis «Konu4yecTBO IMPHUHATBIX Ha OOy4YeHHE IO IMpOrpaMMaM BBICIIErO
oOpazoBaHust B chepe HHPOPMAIMOHHBIX TEXHONOIHMH 3a CUYET OFOKETHBIX
aCCUTHOBaHMHU (efepalbHOro OroKeTa (HApacTaloUM UTOroM, HauuHas ¢ 2021
rona)», yTBepxJIeHHOH mpukazoM Munimdpsr Poccun ot 28 despams 2022 r. Ne
143, undpoBBIX KOMIIETEHIH B 00JIaCTH CO3MAHMUS AITOPUTMOB M KOMITBIOTEPHBIX
IpOTpaMM, IIPUIOJHBIX Ul MPAaKTUYECKOro IMPUMEHEeHHUs, a TakKe MpuobpeTeHue
o uroraMm npoxoxzaenus JIII IIII nosoi xBamudukamuu «IIporpammuct» (3
YPOBEHB).

4. IlpuopureTrHas oTpacJb 3KOHOMHKH, obecneunBaemMas
BpinyckHukamu  JIIII  IIII - uHdpopManHOHHO-KOMMYHHKAIHOHHbIE
TE€XHOJIOTHH.

S. IIporpamma JIIII IIII mnpomuia depe3 J3KCHepTH3Y UEHTpa
HempepbIBHOro  00pa3oBaHUsl  HHCTHTYTa  pPa3BHTHS  HHI)KEHEPHOro
obpazoBanus TIIY.

6. Csenenus 06 anpobanuu JAIIII IIII: ananoros nanunoii AIIII uer.

7. Hanu4yume cornameHHii ¢ OpraHu3alMsiIMH pPeaJIbHOTO CEKTOpa
3KOHOMHKH, 00ecnedyuBaOIIUX COTPyAHnYecTBO B pamkax JIIIII ITII:
- 000 “Cumenc” ot 26.12.2014;
- OAO “T'azmpomuedTs” ot 05.08.2020.
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8. HT-opranusanud, ¢ KOTOpPLIMH 006pa3oBaTe/ibHAsi OpraHH3alHs

BbICLIEr0o 00pa3’oBaHHs — YYAaCTHHK MNPOrpaMMbl  CTPATErHYECKOIo
akagemudeckoro gauaepcrsa «IIpuopmnrer-2030» (nmamee — By3-y4acTHHK
IPOrpaMMBI) OCyIIecTB/AsIeT B3aHMoJedcTBHe B paMkax peanusamum JIIIIT
III1:

- 00O “T'azmpomuedTh-ABTOMaTH3anMs”, THH 8905032469;
- 000 “UHTBK”, UHH 7017236286;
- 000 “MaiituTex”, IHH 7731400857.

9. PyxoBoauTtenn «uuppoBoii kadeapoi»
Ceenennsa o pykoBopuTene «UU(POBOM Kadeapbl» IPEACTABICHH B
IIpunoxenuu 1.

10. PyxoBogurens JAIIIT IIII
Csenenus o pykooxutene JIITI1 ITIT npencrasnenst B [Ipunoxednn 2.

11. ABTopsI 1 npenoxasaTenu JIIII ITIT
Ceenenus o6 aBropax m mpemogasatessx I I mpencrasiaeHsl B
[Tpunoxenuu 3.

12. Peuensnu na JIIII IIII oT MHAYCTPHAIBLHBIX NAPTHEPOB, KOTOPLIE
SIBJIIIOTCSL  JOKcIepraMH B o0JjacTd HHGOPMANMOHHBIX  TEXHOJIOrHi
H CO3IaHHMA AJIOPUTMOB, MNPOrpaMM, NPHIOAHBIX ISl NPAKTHYECKOIO
NpHMeHEeHHUS:

Anopees C.JO. Bedywuil unsicenep-npoepammucm Q00 “Texuuxa dena” - 1
JIUCT.

3opranvyes A.A. 3amecmumens oupexmopa no pazsumuio OO0 “HUHT” - 1
JIUCM.

Komapoe H.B. [upexmop oupexyuu “Mawunnoe omoenenue” 340
“3onomas kopona” - 1 aucm.

PeI_IeHSI/II/I HHAYCTPHAJIbHBIX MAPTHEPOB IIPEACTABIICHEI B HpI/IJIO)KeHI/II/I 4.

H.o. pexropa TITY Cennes JI.A.

IIpopekTop o o6pazoBaTe FHOMI

\\
e TEILHOCTH K¢/\L\v\ ConoBreB M.A.



IIpunoxenue 1

Pe3rome pykoBoaurenst «uugposoit kadeapb»

®I'AOY HU Tomckuii moJTUTEeXHUYECKUI YHUBEPCUTET

DdUO: 3apHUIBIH AJTEKCaHIp

JlomKHOCTB:
Crapumuii  mpemnojiaBatenb
3JIEKTPOHHON WHKEHEPUU

OTHEJIEHUS

V4yéHas cCTemeHs, | -
YYEHOE 3BaHHUE:!

Crax megarorndeckoi paboTHI B 7 net
Opranuvs3anuAax BbBICHICTO
oOpa3zosanus Poccutickoit
depepanuu:
Crax npakTHuecKoi paboThl B
7 net

po(hUIHHON OpTaHU3aIluu:

Nudopmarus 06 onbiTe yrpaBieHUs
IMPOCKTHBIMH KOMaHJaMH

1. ®LII Ne ITHUDOP AAA-A17-117101850012-3 o Teme
"Pa3zpaboTka u co3anue dKCepuMeHTanbHbIX noacucreM MKAC
HIT". Kypatop yacTu npoeKTa Mo CO3IaHUI0 CUCTEM
aBTOMAaTHU3alUH.

2. PykoBonmuTens rpanTa 61arorBoputenabHoro Gonaa «Cucremay.
Haumenosanue: «Cucrema aBTOMaTH3aLUH IPONU3BOICTBAY

3. HayuHblif KOHCYJIBTaHT U PYKOBOAUTEIb CTYyI€HTA IO
nporpamme YMHUK 1o teme: «Pa3paboTka mporpaMMHOTO
MOJyJIsl HACTPOWKH, KOHTPOJISI ¥ YIPABJIEHUS IPOLIECCOM
He(TenepepabOTKH Ha OCHOBE KHOEP(PUINIECKOTO TIOIXO01a»

IIepeuyens HayuHO-
UCCIIEI0BATENbCKUX [IPOEKTOB, 10
HaIPABIICHUSAM, CBSI3aHHBIM C
IU(PPOBBIMH TEXHOJIOTHIMH, B
KOTOPBIX OBITO OCYIIIECTBIEHO
ydacTue B JII000H pOJIH:

1. UAD CO PAH, x/n Ne 4701/16.02.01-210/2021 ot 25.06.2021
OTIBITHO-KOHCTPYKTOpPCKUE paboThl 1o Teme: «OnbITHBIN 00pasen
OCHACTKH AJISl CHCTEMBI yJIbTPa3ByKOBOT'O KOHTPOJIS CBAPHBIX
mBoB», 2021 1.

2. AO «I'HII P® TPUHUTU», x/x Ne 226/3903-/1/16.02.03-
363/2021 ot 27.12.2021 Ha BHINOTHEHNE HAYYHO-
HCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT 1Mo TeMe:
«DopMHpOBaHHE UCXOTHBIX TEXHMUECKHX TpeOOBaHUit, pa3paboTka
U CO3JJaHME CUCTEMBI AUCTAHLIMOHHOI'O TEIIOBOI'O KOHTPOJIS
na3zepHo# pe3ku razonuddy3noHHbIX MamuHy, 2021-2022 rr.

3. AO «Kommo3ut», x/a Ne
2124020301221000000000000/16.02.01-171/2022/1076/0220-22
o1 07.07.2022 Ha BBINOJIHEHUE COCTABHON YaCTH HAy4HO-
HCCIIeIoBaTeNbCKOM paboTer, 2022 T.

[Ty6nukarmm 1o TeMaTHKam,
CBSI3aHHBIC c U POBBIMH
TEXHOJIOTHSIMU B COOTBETCTBYIOLIEH
MPUOPUTETHON OTPACIIA SIKOHOMUKH:

1. [Ipobnematuka mepeHoca ajIropuTMOB OOy4YEeHHS C
MOJIKPEIUIEHNEM C IMHUTAIIMOHHBIX MOJIENEl Ha PeabHbIE OOBHEKTHI
Ycenko K.10., 3apHHIIBIH A.IO.
B cOopHuKe: MOJIOAEXD 4 COBPEMEHHBIE
NHOOPMAIIMOHHBIE TEXHOJIOI'MU. Coopuauk TpymoB XIX
MesxTyHapOJHOW HAYyIHO-TIPAKTUIECKON KOH(EPEHIINHU CTYICHTOB,
ACIUPaHTOB U MOJOABIX yueHbIX. Tomck, 2022. C. 335-337.
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2. UcnpiTaTenbHbI  CTEHA I TOYHOTO  OTCICKUBAHUS
MOJIOXEHUS OECITUIIOTHOTO JIETATENILHOTO arapara B IPOCTPAaHCTBE
3apHUIIBIH AlO., [Tamanma O.M.

B cOopHUKe: MOJIOAEXD nu COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. CoopHuK  TpyAOB
XVIII MexnyHapomIHOW HAydHO-TIPAKTHUECKON KOH(epeHIHH

CTYJICHTOB, aCITUPAHTOB U MOJOJBIX yueHbIX. Tomck, 2021. C. 411-
412.

3. Pa3paboTka mporpaMMHOTO MOTYJIsl HACTPONKH, KOHTPOJIS U
yhopaBlieHHsT — TpoleccoM — HedremepepaOOTKH  Ha  OCHOBE
KHOeppU3NUECKOTO noJxoza
3apHUIIBIH AlO., [ToaxoBEIpOB n.A.

B cOopHUKe: MOJIOAEXD nu COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. CoopHuK  TpyAOB
XVIII MexnyHapoIHOW HAaydHO-TIPAKTHUECKON KOH(epeHIHH

CTYJEHTOB, aCIIMPAHTOB U MOJIOJIBIX yueHBIX. Tomck, 2021. C. 479-
480.

4, CHHTE3 CUCTEMbI aBTOMAaTUYECKOTO YIIPABICHHS Ha OCHOBE
MoJIX0/1a o0yueHus c MOJIKPETUICHUEM
3apHHUIIBIH AlO., Ycenko K.IO.

B cOopHUKe: MOJIOAEXD 41 COBPEMEHHBIE
NHO®OPMAIIMOHHBIE  TEXHOJIOI'MU. COopHUK  TpyIOB
XVII MexayHaponHold HaydHO-TIpaKTHUECKOW KOH(epeHIrH

CTYJEHTOB, aCIIMPAHTOB U MOJIOJBIX yueHbIX. Tomck, 2021. C. 500-
502.

5. Peanuzamus  mudpoBoro  ABOMHUKA IS CcTeHIa
(uzngIecKoro nmomoous o H3Y4YECHUIO aJITOPUTMOB
ABTOMATHYECKOTO YIPABJICHUS B THIPOJAWHAMHYCCKHX CHCTEMaXx
3apHUIIBIH AlO., SiieHko AA.

B cOopHuKe: MOJIOAEXD n COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. COopHUK  TpyIOB
XVII MexayHaponHold HaydHO-TIpaKTHUECKOW KOH(epeHIn

CTYJEHTOB, aCIIMPAHTOB M MOJIOJBIX yueHbIX. Tomck, 2021. C. 520-
521.

6. Meton CHHTE3a perysstopa pobacTHOrO o
MepeperyimpoBaHuio Uil acy T C  HapaMeTpudecKon
HEOIPEIETICHHOCThIO

Hasuun A.B., 3apaunsi A.1O., Edumor C.B., [Tonkossipos U.A.,
3amsaTuH CB.
IIpomeinennsie ACY u koHTposuiepsl. 2021. Ne 4. C. 3-11.

7. CunTe3 u anpodarust TMHEHHO-KBaAPaTUIHOTO PErysiTopa
JUTSL CUCTEMBI «ball-on-plate»
Kyprunos .0, 3apHULBIH AIO.
B cOOpHUKeE: COBPEMEHHBIE I[TPOBJIEMBI

MAHINMHOCTPOEHU . Coopuuk tpymor XIII MexxyHapoaHoi
Hay4YHO-TexHHUecKor KoHpepeHuuu. Tomck, 2020. C. 101-102.

8. Pazpabotka y4eOHO-HMCCIEOBATENBCKOIO CTEHAA s
0oTpabOTKH AalTOPUTMOB YIPAaBJIEHUS pOOOTAaMH B  YCIOBHUSIX
HEYAEKUBAIOLINX cBsI3ei
Kyprunos 4.0, 3apHULBIH AIO.

B cOopHuKe: MOJIOJJEXDb 41 COBPEMEHHbBIE
NH®OPMAIIMOHHLBIE TEXHOJIOI'MU. Coopuuk Tpynos XVII
MesxayHapoJHOH HayYHO-IIPAKTHIECKOW KOH(pEPEHINHU CTYACHTOB,
aCIUPaHTOB U MOJIOABIX y4ueHbIX. Tomck, 2020. C. 256-257.

9. [IpoexTrpoBaHUE CHUCTEMbI TPYIIIOBOTO YIPABICHUS Ha
npuMepe JIMKBUAALMHU TOXKAPOB HA OTKPBITOW MECTHOCTH C




UCTIONIb30BaHUEM  METOJOB  OOydYeHHs C  MOJKpEIIeHHEM
Tronnepon KB, Vcenko KIO., 3apHULIBIH AIO.
B cOOpHHKeE: MOJIOJAEXDb nu COBPEMEHHBIE
NHOOPMAIIMOHHBIE TEXHOJIOT'MU. Coopuuk TpynoB XVII
MesxayHapoJHOH HayYHO-IPAKTHIECKOW KOH(PEPEHIINU CTYACHTOB,
aCIUPaHTOB U MOJIOABIX ydaeHbIX. Tomck, 2020. C. 260-261.

10. Cyber-physical system prototype development for control of
mobile robots group for general mission accomplishment
Fadeev A.S., Zarnitsyn A.Y., Tsavnin A.V., Belyaev A.S.
B coopuuke: AIP Conference Proceedings. International Scientific
and Practical Conference "Modeling in Education 2019". 2019.

11. PazpaboTka MaTeMaTHYeCKOW MOIEIHM KBaJpOKONTEpa Ha
OCHOBE MOJIETH parrot minidrone rolling spider
Kammpun A.C, ®denoroB AN, 3apHULIBIH A1O.
B cOopuuke: Mosonexs W COBpEeMEHHBIC HH(GOPMAIMOHHBIC
texaonorun. CoopHuK TpymoB XVI MexnyHapomHOW HaydHO-
MPaKTUYECKOW KOH(PEPEHIINU CTYIEHTOB, aCIMPaHTOB U MOJOMABIX
yueHbIX. Tomckuil monurexundyeckuii yausepcuter. 2019. C. 311-
312

12. Peanuzarnus  nBwkeHuss poOOTa MO  TPAGKTOPUU  C
HCIIOJIb30BAaHUEM m perymstopa
Kammpun  A.C, ®enotoB AW, 3apuuupiH  AIO.
B cOopuuke: Momnoaexxs U COBpeMEHHBIE HH(DOpMAIMOHHBIC
texHonornu. CoopHuk TpyaoB XVI MexayHapoaHOH Hay4dHO-
MPAKTHYECKON KOH(EPEHIIMH CTyIEHTOB, aCIIMPAHTOB U MOJIOJIBIX
yueHbIX. ToMckuii nmonmurexuudeckud yauepcuret. 2019. C. 313-
314

13.  Kubepdmusmueckoe ympaBieHHE COPTUPOBKON (hparMeHTOB
pHCYHKa KapTHUHBI
I'pomaxkoB E.U., 3apuuusin A.JO., LlaBuun A.B., Jleonor C.B.
W3BecTus Tynbckoro FOCYJAapCTBEHHOIO  YHUBEPCHUTETA.
Texunueckue Hayku. 2019. Ne 12. C. 575-582

14.  Development of the video stream object detection algorithm
(vsoda) with tracking
Zarnitsyn A.Y., Volkov A.S., Voycehovsky A.A., Pyakillya B.L
Austrian Journal of Political Science. 2019. T. 19. Ne 22. C. e1.015

15. PazpaboTka  0e€3JaTYMKOBOM  CUCTEMBI  YIpPaBICHHS
CHUHXPOHHBIM JIBUTATEJIeM C MOCTOSHHBIM MarHUTaAMH TIOCPEACTBOM
OIICHKW TMOJTHOTO BEKTOpPAa COCTOSIHHSL Ha OCHOBE INPHMEHEHUS
CUTMa-TOYEYHOTO ¢unpTpa Kamvana
3apuaumpia A 1O., Jleonos C.B., ®&nopo H.D., CumopoBa A.A.
B cOOpHUKeE: MOJIOJEXb n COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOTI'MU. cOopauk Tpynos XV
MesxTyHapOoTHOW HAYIHO-TIPAKTUIECKON KOH(EPEHIINHU CTY/IEHTOB,
aCTIIMPaHTOB 51 MOJIOZBIX YUYEHBIX. HauunonanbHbiit
uccaeaoBaTenbCKuii TOMCKUN TOJUTEXHUYECKU YHUBEPCHUTET.
2018. C. 114-115.

16. PazpaboTka anropuTMma CIEXEHHS 3a Paclo3HAHHBIMH II0
BUIEONIOTOKY 00BEeKTaMu
Bonko A.A., BoiiuexoBckuit A.A., 3apuuusin A.1O., [Taxwmins
b.N.

B cOopHUKe: MOJIOJEXD u COBPEMEHHbBIE
NHO®OPMALIMOHHBIE TEXHOJIOI'MU. c6opauk TpynoB XV
MexTyHapoJHOW HAYIHO-TIPAKTUIECKOH KOH(EPEHIINHU CTyICHTOB,
ACIIMPaHTOB "u MOJIOIBIX YYEHBIX. HarmmmonansHbIit




ucciaeaoBaTenbCKuii TOMCKUN TOJUTEXHUUYECKUN YHUBEPCHUTET.
2018. C. 132-133.

17. AHamu3 METOJOB TPOCKTHPOBAHUS W OKOHOMHYECKOE
000CHOBaHME  TPUMEHEHHS  CHHXPOHHBIX  JIBUTATEICH ¢
MOCTOSTHHBIMU MarHuTaMu
3apHUIBIH A TO.

B c6opuuke: HAYKA. TEXHOJIOT'MW. THHOBAIIMI. Coopauk
Hay4yHBIX TpyJ0B B 9 vacTax. noa pen. E.I'. I'yposoit. 2016. C. 120-
121.

18. Pa3paboTka cHCTEMBI ONTUMAJIBHOTO  pacCIpeaelICHUs
pecypcamu

3apuunsiH A.1O., 3BonnoBa K.K., Uepenanuenko K.A., JlyTkeBnd
N.IL.

B cOopuuke: Momnongexxs u COBpeMEHHBIE HH(DOpMAIMOHHBIE
texaonorun. Coopauk TpynoB XIII MexmyHapomHoii HaydHO-
MPAaKTUYECKOW KOH(EPEHINHU CTYIEHTOB, aCIIUPAHTOB U MOJOABIX
y4€HBIX: B 2 ToMax. HarmonansHbIH uccienoBaTenbcKuit ToMCKHit
MOJIMTEXHUYeCcKnil yHuBepcuteT, WHctuTyT kubepHeruku (MK);
Ilox penakuueii T. E. Mamonosoi. 2016. C. 149-150.

19. UccnenoBanne IUHAMHKHA CIEISIIINX CHUCTEM CTEHOA C
aKTUBHOM CHCTEMOW 00e3BeIINBaHUS AJISI UCIIBITAHUI PACKPBITHS B
3€MHBIX YCIIOBUSIX KPBLIbEB COJTHEYHBIX Oarapeit
3apHUIIBIH AlO., ManpIieHKo A M.
B cOopHUKe: MOJIOAEXD nu COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOI'MU. c6opauk tpymoB XIV
MexayHapoJHOH HayYHO-IPAKTUIECKOW KOH(PEPEHIINU CTYACHTOB,
ACTIIMPaHTOB 51 MOJIOZBIX YUYEHBIX. HauunonansHbiit
uccaeaoBaTenbCKuii TOMCKUMH MNOJUTEXHUYECKUH YHHBEPCHUTET,
Wucturyt xkubeprernku. 2016. C. 268-269.

20. OHepro3apPeKTUBHOCT, W OKYNMaeMOCTh CHHXPOHHBIX
JIBUraTeneu c MOCTOSIHHBIMU MarHuTamu
Pri6ax AN, 3apHUIIBIH A0, Brnacos K.C.
B cOOpHUKE: MOJIOAEXD nu COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOI'MU. c6opauk TpymoB XIV
MesxayHapoJHOH HayYHO-IPAKTHUECKOW KOH(EPEHINHU CTYACHTOB,
aCTIIMPaHTOB u MOJIOJBIX YUYEHBIX. HanmonanbHbIi

HCCIEN0BATENbCKUM TOMCKUN TNOJUTEXHUYECKUM YHHMBEPCHUTET,
WuctutyT kubepueruku. 2016. C. 325-326.

21. HccnenoBanne OUHAMHYECKUX CBONCTB BEPTHKAIBHOIO
KaHaJia AKTUBHOMI CHJIOKOMTICHCHUPYFOTIHH CUCTEMBI
3apHULIBIH AlO., 3BOHIIOBA K.K.

B cOopumke: WmxeHepus st ocBoeHus Kocmoca. COOpHUK
HayuHbIX TpylnoB IV Bcepoccuiickoro mononexHoro ®opyma c
MEXIYHApOIHBIM ydacTHeM. HanmoHanpHBINA HCCIIeI0BaTEIbCKUN
Tomckuii monutexuudeckuii yauusepcurer. 2016. C. 45-48.4

Hons pabouero BpEMEHU
OTBOAMMAS  HAa  pealU3alHio
npoekTa «Lludposie kadenpb»

70%




[Tpunoxenue 2

PykoBoauTe/ib 10MOJHUTEIbHON NPOdecCHOHATBLHON MOAT0TOBKHU

(mporpamme npogeccuonabHoi nepenoarorosku) UT-npoduis

(manee — JNIIII ITIT)

Csenenns o pyxosoauresie [AITII ITI1 «BBenenue B data science u MalimHHOE 00y4eHH e

®I'AOY HU Tomckuii moJUTeXHUYECKUI YHUBEPCUTET

OUO: bparun Anexcanap JmutpreBuy
JlomKHOCTB: AccucreHnrt
VYugnas cremnens, | Her
y4€HOE 3BaHUE:

Crax neparorumueckoid pabotsl B | 1 rog 4 mecsna

OpraHu3aLMIX BBICIIIETO

o0Opa3oBaHUs Poccwiickoii

®Denepanuu:

Crax npakTHueckoi paOoThl B

o 2 roga 6 MecsLeB

poUIbHON OpraHu3aIu:

1. Pa3paboTka mporpaMMHOTO KOMIUIEKCA JIISl TUATHOCTHUKH

Ilepeuenn Hay4YHO-
HCCIIEA0BATENBCKUX IIPOEKTOB, 110
HaIllpaBJICHUSIM, CBS3aHHBIM  C
HU(POBBIMU  TEXHOJIIOTUSIMH B
COOTBETCTBYIOILEH IPUOPUTETHOU
OTpaciad 3KOHOMHMKM B KOTOPBIX
ObUIO OCYILECTBJIEHO Yy4YacTH B
n000# pomu:

0ose3nu [lapkuHCOHA Yy TAIMEHTOB C TMOMOIIBIO HEHPOCETEBOTrO
aHaiu3a ANIEKTPO3HIEPaTOrpamMM, YMHUK-Heiiposrer,
PYKOBOIUTEND

2.

Knunuko-snuneMuonorunieckre 0COOEHHOCTH
HEHpoJeTeHepaTUBHBIX 3a0ojeBaHuii ToMmMCKOi 00IacTu, TpaHT
[Ipesunenra, coucnonaurens (Ne MK-813.2019.7).

3. POOU Nol18-08-00977 A «Co3naHne HMHTEIUIEKTyalbHOM
CHUCTEMBl  JETeKTHpPOBAaHHSA, pACMO3HABaHHWA W  TOHUMaHUSA
HCK)XEHHBIX NIEYaTHBIX TEKCTOB Ha N300PaKEHUSIX U BHIIEO»

4. [Iporpamma TTOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH
Tomckoro mnonutexHuueckoro YyHusepcurera BHUY-UIINTP-
175/2020 «HTennekryanbHas cucreMa KOMILJIEKCHOT'O

HeﬁpOCGTGBOFO aHaJIM3a JaHHBIX Ha I/1306pa)K6HI/I$IX 1 BHJICO».

[lepeuenr TpPOEKTOB B 00JACTH
UT, B KOTOPBIX OBLIO
OCYILECTBIICHO y4yacTue B JIHOOOH
pOJIM 32 MOCEIHNE 2 TO/1A:

[lybnukarmuu 1O  TeMaTuKawm,
CBSI3aHHEBIC C U (POBBHIMU
TEXHOJIOTUIMU B

COOTBETCTBYIOILEH IPUOPUTETHOU
OTpaciii YKOHOMHUKH:

1. A. JI. bparun, B. I'. Commiera, Pacnio3HaBanne MOTOPHBIX
00pazoB Ha AIIEKTPOIHIIEPATOTpaMMaXx C MPUMEHEHUEM CBEPTOUHBIX
HelipoHHbIX ceTeld, KommnbrotepHas onrtuka, 2020, ToM 44, BBITYCK
3,482-487. DOL: https://doi.org/10.18287/2412-6179-CO-669

2. Neural network electroencephalograms analysis in the
Parkinson's disease (PD) diagnosing problems, A Bragin, MA
Nikitina, E Bragina, V Alifirova, V Spitsyn - EUROPEAN
JOURNAL OF NEUROLOGY, 28, pp. 763-763, 2021.
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3. Bragin A. D., Spitsyn V. G. Neural network analysis of
electroencephalograms graphical representation // CEUR Workshop
Proceedings. - 2020- Vol. 2744. - p. 273-275

4. Bragin A. D., Spitsyn V. G. Electroencephalogram analysis
based on Gramian Angular Field transformation // CEUR Workshop
Proceedings. - 2019 - Vol. 2485. - p. 273-275

5. Effect of the huntingtin gene repeats on the risk of depression
in Parkinson's disease (PD) M Nikitina, E Bragina, A Bragin, V
Alifirova, N Zhukova - EUROPEAN JOURNAL OF
NEUROLOGY, 28, pp. 846-846, 2021.

6. M. Nikitina, A. Bragin, E. Bragina, V. Alifirova, N.
Zhukova, D. Gomboeva, V. Spitsyn. Mobile application for assessing
the likelihood of developing depression in patients with Parkinson’s
disease [abstract]. Mov Disord. 2021; 36 (suppl 1).
https://www.mdsabstracts.org/abstract/mobile-application-for-
assessing-the-likelihood-of-developing-depression-in-patients-with-
parkinsons-disease/. Accessed October 14, 2021.

7. Bragin A.D., Spitsyn V.G. Neural network analysis of
electroencephalograms based on their graphical representation // The
14th International Forum on Strategic Technology 2019 (IFOST-
2019): October 14-17, Tomsk, 2019.
http://www.ifost.org/contents/main/

Hons paboyero BpPEMEHU
yaensieMasi peaju3aluy MPOeKTa
«udpossie kaheappn»

60%
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Perensms

HA JONOAHHTEABHYIO PO ECCHONAIRHYIO TTPOTPAMMY TIEPLIOAIOTOBKH
«Brenenne w data science n maummimoe o6yuenues

Asrop nporpammst: bparun A.JL

Penensnpyemas  uporpamMma  npejnazuavena  Juis cryjaenrtos rexunyeckux BY3os,
RCTAOUIAX PAZBHBATE CBOH WIPOBBIC KOMITETCH UM,

Jonommurensnas  npodecenonaibias  nporpaMma nepenojrotoskn  «Beejgenne s data
science n Mawmnnoe obyuenney, paspaGorannas bparunwiv ALJL, npenojasaresnem  OUT
HITHTP TITY wanpasnena na gopmuposanme 1 passutHe npoBLX KOMIETEHIHA B 061aCTH
MALHHEOTO OOYYEHUA I HHTEAIEKTYUILHON 00padoTkH ¥ anaia JJaHHbLX.

CrenamineTs 1mo JHUTHZY JIaHHBIX B HACTOAIHA MOMCHT BOCT [JCG(JIR!}-IH HNPaAKTHYCCKHX BO

BCCX OTPAC/iAX SKOHOMHUKH, [0ITOMY aKTYaILHOCTh NPOrpaMMbl MEPENOroTOBKY HE BhIZbIBACT
COMHCHMHT.

[TporpaMma nepenoAroToBKM cocrapiiena ¢ YYTOM [POPECCHOHANBHEIX CTAHAAPTOB
06.013 «Crnemmanuer no nupopmaudonasiM pecypeamy, 06.042 «Creupwiver 1o 60abLIAM
AAHHBIM ».

O6sem I TTIT - 324 waca. [MporpamMa oBnagacT MOAYABHON CTPYKTYPOH M BKIIOUAET
cacayioume moaya: «Python mia amamuza maneeix», «OcHOBLI MAamIMHHOTO OOVUEHHA »,
«Heilpornsie cetn W riybokoe o0yveHue». OCHOBHBIC PC3YIBTATHI MPOTPAMMEL  RKJIHOUAIOT
Biaajienne 0a30BbIMH HABBIKAMH NporpaMvHpoBanus Ha Python, uHcrpymentamu ans paspadborku
MOJIeel MalTHiHOro 00Y4eHHs H HeHPOHHBIX CETCH.

[lporpamva dQopmupyer y caywmareged KOMOCTCHUMH B obmacTax paspaborku
IPOTrPaMMHOIo 00ECHCYCHHA HA A3BIKAX BLICOKOTO YPOBHA, OCHOB M IPHHLMIOB 1rOPATMHA3ALNH.
B nonomuurensnodi  npodeCCHMOUAILHOH MPOrpaMMe MNpPETOKCHbI TECTOBBIH  KOHTPOIL,
naGopatopuble  paboTel, HampasieHHble Ha  (opMupoBanHC  OpOPCCCHOHANBHBLIX
NpofecCHOHATLHO-CIEIMATHINPOBAHHBIX KOMICTEHIHA, HEOOXOAUMBIX [UIH HPOPeCcCHOHATEHON
ACATEALHOCTH, U NOBLILIEHHE TPOYecCHOHANBHOTO YPOBHA B paMKax HMetomleiica Kpanudukaimm.
Jlia  peanu3anMH  JIONOJHUTEILHOH  MpofhecCHOHANBHON  NporpamMMbl  NEpRIOATOTOBKH
NPEAYCMOTPEHLL  O4HAA, O4YHO-3d04Had (QOpMBI 00YYEHMA ¢ NPHMEHEHHEM AWCTAHLUHOHHBIX
00pajoBaTeALHLIX TEXHOJIOTHH, YTO MO3ROMACT OCBAMBATH YUeOHBI MaTepHan 0e3 oTpeiBa OT
NpOH3BOACTEA, HTOFUBEH ATTCCTAlHA 110 NPOrpaMMe OCYIICCTBIBICTCH MOCPEACTBOM 3alIHTHI
BRINYCKHOR aTTecTalMoHHOK paboThl H BLIARNSET TEOPETHUECKYIO M NPAKTHUECKYIO MOATOTOBKY
00YHAIOIIETOCH B COOTBETCTRHM € LICASMH U COJICPAKAHNEM IIPOrPAMMEL

JUIIT TIIT «Boepenne s data science n Mamunnoe odyuenney, paspaGorannas Bparuneiv
A JL, peKOMEHIYETCA JUIS MCIIOIL30BAHMA A KYPCax 11epenojiroToBKH.

Jlupexrop ampekimun
«Matnsoe oTjenenmue»

3A0 «3onoras Kopowa»

B. Komapos

. Dannius)

frONUCE)




Peuensus
Ha JOTOJIHHUTEIBHY IO NMPO(ECCHOHATBHY O MPOTrPAMMY MEPEIoIr0TOBKH
«BBenenue B data science ¥ MalmHHHOE 00YUCHHE)

ABTOp nporpamMMsel: bparun A./l.

JHomnonnurenbHas npodeccuoHa bHAs IporpaMma IEpenoArotoBku «BmeneHue B data
science W MamuHHOE oOydeHue», paspaboranHas bparuueimv A.J[., npenonasarenem OWT
WIIATP TIIY nanpasiena na gopmupoBaHHe M pa3BHTHE LH(PPOBBIX KOMIETCHIMH B 06IacTh
MAaIIHHHOTO O0YYEHHS U MHTEJIEKTYaThHOH 00paboTKH W aHaIn3a TaHHBIX.

AKTyaJIbHOCTh IIPOTPaMMBI IIEPEIIOATOTOBKH HE BBI3BIBACT COMHCHHH B CBS3H C MAcCOBOI
1 poBH3aIHEH ofmecTtBa “ BOCTPeOOBAHHOCTH CHELUHMAIMCTOB 110 aHAIH3Y JIAHHBIX
IIPAKTHYECKHUX BO BCEX OTPACHIAX IKOHOMHUKH.

HononuurensHas npodeccuoHaibHas IporpaMma nepenoarotosku «Beemenwe B data
science ¥ MauMHHOe O0yuyeHMe» paccuMTaHa Ha CTYJCHTOB TeXHHUeckHX BY30B, kenarommx
pa3BUBATH CBOW IU(POBLIE KOMIIETEHIINH.

IIporpamma nepenojroToBKH COCTaBACHA € YUYETOM MPOo(hecCHOHAIBHBIX CTaHAapTOB
06.013 «Cnernuanuct nmo wHOOpMAMOHHEIM pecypcamy», 06.042 «Criermanuct 1o O0JIbIIHM
JTAHHEIM.

O6bem JTIIIT IIIT - 324 uaca. IIporpamma oOnajaeT MOAYJIBHOM CTPYKTYPOH W BKIIOYAET
cneayromue moxyau: «Python nns anamusa jnansbix», «OCHOBBI MAaIIMHHOIO OOYYEHHST»,
«Heiliponnsle cetn u raybokoe oOyuenue». OCHOBHBIE PeE3yNLTATHI MPOTPAMMEI BKIIOYAIOT
BlIaJICHAE Da30BBIMH HaBBIKAMH IIporpamMMmupoBanus Ha Python, uHcTpyMeHTaMu 11st pa3paboTKy
MOZIENIEH MALLIMHHOTO 00YYeHHUs H HEHPOHHBIX CETEM.

[lporpamma dopmupyer y ciymareneif KOMIETEHIHH B 001acTiax pazpaboTKu
[POrpaMMHOI0 00ECIEUEHHUs Ha A3bIKAX BBICOKOTO YPOBHS, OCHOB M NIPHHIUIIOB aJrOPUTMH3AIIHH.
Jlns  peanM3auMy  JIONOJNHHMTENBHOH — NMPOMECCHOHAIBHOW — MPOrpaMMBl  TIEPENOArOTOBKH
MPeyCMOTPEHBl  OYHasi, OYHO-3a04yHass (Gopmbl OO0yuYeHHS ¢ NpPUMEHEHHEM IHCTAHIMOHHBIX
00pa3oBare/bHbIX TEXHONIOTHH, YTO MO3BOJISET OCBAWBATH YUeOHBIA MaTepual 6e3 OTphiBa OT
IIPOMU3BOICTBA.

HIIIT T111 «Beenenne B data science u MamuaHOE 00yuenuey, paspaborannas bparuHbM
ALJL., peKoMeH TyeTes! ISl HCTIOTB30BaHUs HA Kypeax IEPEno/roTOBKH.
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Penensus
Ha JOMOJIHHTEBHYIO MPo(deCCHOHAEHYIO MPOrpaMMy MePErnoaAroTOBKH
«BBenenue B data science ¥ MalmuHHOE 00y4eHHUEN

ABTop nporpamMmsbl: bparun A.Jl.

AKTYaIbHOCTH IPOrpaMMBbI 00yCIIOBIEHA 0YEBHIHON HE0OX0IHMOCTHIO MOBBILIEHHA YPOBHS
KOMIIETEHTHOCTH y O0OYYalOIIMXCS B CBS3H C BOCTPEOOBAHHOCTBIO IHHU(POBBIX KOMIETEHIIMH,
CBSI3aHHBIX ¢ HCKYCCTBEHHBIM HHTE/UICKTOM W AQHATH30M JAHHBIX, BO BCEX OTPOCHAX 3KOHOMHKH.
JlononautensHas npodeccuoHalbHas nporpamMma nepenoarotoBku «Benenue B data science u
MalniiHHOe oOydeHHe», paspaboranHas bparunbmM A.Jl., npenomaBarenem OWUT HUUIIUTP TITY
HanpasjieHa Ha QopMupoBaHHE M pa3BUTHE LHQPOBLIX KOMIMETEHIHH B 007acTH MalIHHHOIO
00y4YeHHA W HHTE/UIEKTyaJlbHOH 00paboTKH M aHanu3a JaHHbIX. [IporpamMMa npeHasHadeHa s
CTYAEeHTOB TexHu4Yecknx BY30B, xenaronmx pa3BHBaTh CBOU HH(POBBIE KOMIIETEHLIUH.

[lporpamma paznensietcst Ha 3 Moayna. B mepBom moayne «Python s ananuza jaHHBIX»
CNyLIAaTe)Id H3Y9aloT OCHOBBI IPOrpaMMHUPOBaHUA Ha s3bIke Python 1 0CHOBHBIE HHCTPYMEHTHI JUIs
aHaJlM3a JAaHHBIX, B Moayje «OCHOBBI MAIIMHHOTO OOyUeHHs» pacCMaTPUBAKOT TPAaTHIIMOHHBIE
MOAXOAbl K MAIIHHHOMY OOY4EHHIO, H3Yy4alT 3ala4d KJIACCH(QHKAIMH, PErpeccCHHH H
KJIaCTepH3alKH. 3aKIIOUHTENbHBIH Moaynb «HefipoHHble ceTH M riybokoe oOyueHHe» MOCBAIIEH
OCHOBBI TTy0OKOro 0oOydeHHs, NMpHMEHEHHe HEHPOHHBIX ceTeil Julsl aHamW3a H300pakeHHH W
06paboTKH ecTecTBeHHOTrO A3bIKa. OOmMii 00beM BceX TpeX MoayJiel coctaBnser 324 vaca.

[Iporpamma nepenoaroToBKH cocTanieHa ¢ y4€Tom npodeccHoHanbHbIX ctanaapros 06.013
«CnenuanucT no HHPOpMaHOHHBEIM pecypcamy, 06.042 «CnenuanucT no 60IbIIMM JaHHBIM ».

[lporpamma dopmupyer y ciywareied KoOMIeTeHUHH B objacTsax pa3paboTku
MPOTPaMMHOT0 0OecnedeHus Ha A3bIKax BBICOKOIO YPOBHS, OCHOB H IIPUHIMIIOB aJITOPHTMHU3ALIHH.
B nononHuTensHONH mpodeccHOHANBHOH IporpaMMe MpeAokKEeHBl TECTOBBIH  KOHTPOJIb,
nabopaTopHble  pabOThI,  HampaBieHHble Ha  (OPMHpPOBaHHE MPOQECCHOHANBHBIX U
npodeCCHOHATBHO-CIIEHATM3HPOBAHHBIX KOMIIETEHIMH, HEOOXOAMMBIX Ul NPODECCHOHAIBHOM
NeSTeTLHOCTH, H TOBBIIIEHHE MPOdeCcCHOHATFHOIO YPOBHS B paMKax UMerouleics KBatudukaum.
Wtorosas arrectauusi 1O NOpOrpaMMe OCYLIECTBIISETCS TMMOCPEACTBOM 3alIMThI  BBINYCKHOMH
aTTECTauHOHHOﬁ paGOTI:l H BBIABIIAECT TEOPETHYECKYIO H IPAKTHYECKYHO MOATOTOBKY 06Y‘-IH.IOH.I3FOC§I
B COOTBETCTBHH C LIEIAMH H COJICPHKAHHEM [TPOrPAMMBI.

Takum oOpaszom, peleH3upyemas nporpamma «Bpejenue B data science W MallMHHOE
obydenue», paspaboranHas bparunbim A.J[., pekomeHayercs [Uls MCIOJIL30BaHMS Ha Kypcax
MEPENOArOTOBKH.

3amecturens gupekropa no passutao 000 «MHT» A.A. 3opkanbles
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