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1. Ilesiu ocBOE HUS AMCHUILIMHBI

[{eassMu OCBOCHMS TUCLMIUIMHBI SIBJ€TCS (JOPMHUPOBAHUE Yy O0YYAIOIIMXCSl ONpEaesICHHOT O

OO0Il1

poeCCUOHAILHOM 1€ TEJIbHOCTH.

(m. 5.4 OO6mei#t xapakrepuctuku OOII) cocraBa KOMMETEHIMI [ TIOATOTOBKH K

Kon
KoMIIeTe
HIUH

HaumenoBanue
KOMIIEeTeHI[ U N

NHIUKATOPBI JOCTHIKEHU ST KOMM eTeH I

Cocrapasiiomue pe3yJIbTATOB 0CBOCHHS
(1ecKpMNTOPbI KOMIIETEHIHM)

Kon
MHIUKATO

pa

HaumeHoBaHue HHIUKaATOpa
JAOCTHIKCHHU A

Koa

HaumenoBanue

VK(Y)-
1

CnocoOeH OCyLIecTBIISTh
TIOMCK, KPUTHYECKUH
aHAIN3 U CHHTE3
UHPOPMALMH, TPUMEHS Th
CHCTEMHBIN TIOJXOJ JUIst
PElIEHHs TOCTAaBICHHBIX
3a1a4y

NYKY)-
1.2

Ocy1iecTBIIseT MOUCK, BBIJCISACT U
pamKHpyeT MHQOPMALMIO HA OCHOBE
CHCTEMHOT'0 TOJXO/Ia H METOJI0B
MO3HAHWs JUIs PEllieHds 3a1ad [0
Pa3IMYHBIM THIIAM 3alpOCOB

VK(Y)-
1.2B2

Mmeer npakTHieckuii OmbIT
paboThl ¢ MHOPMALOHHBIMH
HCTOYHHKAMH, OIIBIT HAyYHOTO

TIOMCKA, CO3/IaHUsI HAay4HbIX

TEKCTOB.

YK(V)-
1.2V2

YMeer COOTHOCHUTH
Pa3HOPOJHBIE ABJIEHHUS U
CHCTEMATU3UPOBATh UX B
paMKax HW30paHHBIX BHIOB

nipoeccuoHab HOM

JIesATENb HOCTH.

YK(V)-
1.232

3Haer MpUHIMIBI cOopa,
0TOOpa U 0000IICHHST

uHbOPMALHH.

OIIK(Y)-
2

CriocoOeH HCTIoIb30BaTh
COBpEMEHHEIE
nH(OpMAIMOHHBIE
TEXHOJIOTHH U
[POrPaMMHBIE CPE/ICTBA,
B TOM YHCIIe
OTEYECTBEHHOTO
NIPOM3BOJICTBA, TIPU
peleHnn 3amaq
MpOo(heCcCHOHATE HOM
JIeSITeIb HOCTH

WL.OMK(Y
)2.1

JleMOHCTpHpYET HaBBIKU
HCTIOJTb30BAHMSI COBPEMEHHBIX
HH(QOPMAIMOHHBIX TEXHOJOTHI
MPOTPaMMHBIX CPEICTB, B TOM YHCIIE
OTEYECTBEHHOTO MPOM3BOACTBA, MPH
peleHnn 3ana4 npodeccHOHaIbHOM
JESITENBHOCTH

OIK(V)-
2.1B1

Biazeer ombITOM MPUMEHEHHs
COBPEMEHHBIX
HMHPOPMALMOHHBIX TEXHOJIOTHH
U [POrPaMMHBIX CPEJICTB, B TOM
YHCIIEe OTEYECTBEHHOTO
IPOH3BOJCTBA, NPH PELICHHN
3a7a4 npohecCHOHATEHOU
JISSITENIb HOCTH.

OIIK(Y)-
2.1Y1

VMeeT BbIOHpATh COBPEMEHHbIE
HUHGPOPMALMOHHBIE TEXHOJIIOTHI
U [IPOTPaMMHBIE CPEJICTBA, B
TOM YHCII€ OTEYECTBEHHOTO
[POM3BOJICTBA, HPH PEILCHHI
3a7a4 npodecCHOHATbHOM
JESITENb HOCTH.

OTIK(Y)-
2.131

3HaeT COBPEMEHHbIE
HMH(POPMAIMOHHBIE TEXHOJIOTUN
U IPOTPAaMMHBIE CPE/CTBA, B
TOM YHCJIE OTEYECTBEHHOTO
HPOU3BOCTBA, MPH PEILCHHH
3a71a4 poQecCHOHATLHOM
JIeSITeITb HOCTHL.

2. MecTo nucuunimubl (Moayas) B ctpykrype OOII

Jucimminaa  oTHocuTcst K 0a3oBoii wactu bioka 1 ydeOHOro miaHa oOpa3oBaTEIbHOM

HpOrpaMMBI.

3. HJIaHI/IpyeMLIe pe3yJIbTaTbl oﬁyqe}mﬂ mo AMCIHMIIJIMHE

[Tocne ycmenmHOro OCBOSHMSI TUCIMIUTMHBL OYyIyT C(OOPMHUPOBAHBI PE3YNILTAThI 00YYEHHS:

Ilnanupyemblie pe3yabTaTbl 00y4eHHs N0 JUCHUTINHE HNuaukatop
Kox HaumenoBanne TOCTHIKEHU S
KOMIETCHIIMHA
P 1 | OcymecTBasieT MOUCK, BRIACTSET U PaHKUPyeT HHPOpMaLio Ha ocHoBe cuctemMHoro | ML YK(VY)-
MOAX0/1a M METOAOB MO3HAHUS JIJIsl PEIICHHsT 337134 TI0 PA3JIMYHBIM TUTIAM 1.2
3aIpocoB
P12 | JdemoHCTpHpyeT HABBIKM UCTIOIB30BAHHUS COBPEMEHHBIX HHPOPMAIMOHHBIX N.OIIK(Y)-
TEXHOJIOTHUH M MPOTPaMMHBIX CPEJCTB, B TOM YHCJIE OTEYeC TBEHHOT'O MPOM3BoACcTBa, | 2.1
IpH PELICHUH 3314 NPoQec CHOHATBHON IS TeIbHOCTH.

OneHouHble MEpONpUSITH TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTEeCTallly NPeICTaBICHbI B
KaJICHIAPHOM PEUTHHT-TUIaHE JIVCIUAIUTHBL.




4. CTPyKTYpa U cojJiep:KaHue THCHUIIUHBI

OcHOBHBIE BHU/1bI y‘leﬁHOﬁ ACATCJIBHOCTH

Pa3zmebl TMCIUTITHHBI

Dopmupyemsblit
pe3yJabTar
00y4eHUsI MO
JUCHUILINHE

Buabl yueOHOIi JesiTeIbHOCTH

O0bem

BpeMeEHH, 4

Pa3nean 1. BeeeHue B COBpeMEHHbIE PA1, P12 | Jlexupm 4
MH(QOPMAIMOHHbIE TEXHOJIOTHH. [IpakTHyeckue 3aHATHS
HckyccTBEHHbIE HEMPOHHBIE CETH. JIaGopaTopHbie 3aHATHS
CamocTosTensHast pabora 5
Pa3nen 2. TexHomornm OOJBIHX PAL1, P12 | Jlekmum 4
nanspix (Big Data), [IpakTrdaeckue 3aHsITHS
CYNEPKOMIIBIOTEPHI, JaTa-LEeHTPEI, JlaGopaTopHbIe 3aHITHS
00J1a4HbIE TE€XHOJIOTUH CamocrosTenbHas pabora 5)
Paznean 3. PI1, P2 | Jlekipu 4
TexHOMornn TEXHMYECKOro 3pEHHS, [IpakTrueckue 3aHATUA
pacTio3HaBaHUA 00pa3oB u JTaGopaTOpHbIE 3aHATHUS
BU3yaJIM3alin, BKIIXO9ad CamocTosiTenbHast paboTa 5
BUPTYaJIbHYIO U JIONOJHEHHYIO
peanabHOCTh
Paznen 4. PAL, PJ12 | Jlexium 4
TexHonorn OUO-UHCTIMPHUPOBAHHBI X [TpakTHaeckue 3aHATHs
CHUCTEM, TEXHOJOTHM  IM(PPOBHIX JlabopaTopHbIe 3aHATHS
«JIBOVHHUKOBY CamocTosiTenpHast paboTa 5
Pasnea 5. PA1, P12 | Jlekium 4
TexHonoruu OeCIPOBOTHBIX [IpakTHyeckue 3aHATHs
CEHCOpHBIX CeTel (MHTEepHET BEILeH). JIaGopaTopHbIE 3aHATHS
Texnonorum pacmpeIeICHHOT O CamMocTosiTenbHas pabora 5
peectpa (Blockchain)
Pa3neu 6. PI1, P12 | Jlekium 4
OCHOBBI KBaHTOBBIX KOMITBIOTEPOB H [IpakTHyeckue 3aHATHS
KBAHTOBBIX BBIYHUCIICHUI JIabopaTopHbie 3aHATHS
CamocTosTensHas pabora 5
Pa3nea 7. PA1, PJ12 | Jlexkipm 4
OcobenHocTH MIePCTICKTUB HBI X [IpakTHyeckue 3aHATHs
SI3bIKOB u MHCTPYMEHTAJIb HbIX JlaGopaTopHbIe 3aHITHS
CPEACTB IPOrpaMMHUPOBAHIA CamocTosTensHast pabora 5
Paznean 8. PI1, P2 | Jlekipu 4
Texnonorrm u [IO  cHyTHUKOBBIX [IpakTraeckue 3aBATHA
MHQOPMAIMOHHBIX CHUCTEM, BKIIOYAS JIaGopaTopHbIE 3aHATHS
CIYTHUKOBBIN HHTEPHET, CamocTosiTenpHast paboTa 5

cryTHUKOBYI0 Tenedonmo u GPS-
HaBUTaIMIO

ConepxaHue pa3/iesioB JUCLMIUIMHBI:

Pasnen 1. BBenenwe B coBpeMeHHblE HMH(POPMAIMOHHBIE TEXHONOTMU. LcCKyccTBEeHHbIE

HEMPOHHBIE CETH.

Obnacmu npumeHeHUs U nepedensb CoO8pemMeHHbIX UHDOopMayuoHHbIX mexHooeull. Knaccuguxayus,

NPUHYUNDBL PAOOMbL U NPUMEPLL UCKYCCMBEHHbIX HEeUPOHHBIX cemell.




TeMBI JIe KIM:
1. BBeneHue B COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUH.
2. TexHONOrMM WCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Pazpen 2. Texuomormm Oompumx passHbix (Big Data), cymepkoMIbloTepsl, JaTa-LEHTpSI,
00J1a4HbIE TEXHOJIOTUH

Ocnosvl mexnoo2uu boavuiux oannvlx (Big Data), cynepkomnwviomep 06, 0ama-yeHmpos, 001ayHbIX
MEXHOO2UIL.

TeMbl JeKUUM:
1. OcHoBbl TexHOMOTMM Oonbimx aaHHBIX (Big Data).
2. CynepKOMIIBIOTEPBI, JaTa-IeHTPbI, 00JIAYHBIC TEXHOJIOTHH.

Paznen 3. TexHonorum TEXHMYECKOTO 3pEHMS, pPACMO3HABaHMA OOpa3oB M BIByaIM3alllH,
BKJIFOYAsi BUPTYAJIbHYIO U JIONOJHEHHYIO peajibHOCTh

OcHOBbl MEXHO02UlI MEXHUYECKO020 3PeHUs, PACNO3HABAHUA 00pA308 U BU3VAIUAYUY, BKIIOUASL
BUPMYATILHYIO U OONOJHEHHYIO PealbHOCHIb

TeMBI JIe KIM:
1. OCHOBBI TEXHOJIOTHI TEXHMYECKOTO 3PEHHs, pacrlio3HABaHUsS 00pPa30B.
2. OCHOBBI BH3yallM3allli, BKIIOYAs BUPTYaJIbHYIO M JIOMOJTHEHHYIO DPEabHOCTb.

Paznen 4. Texdomormm  OWO-MHCTIMPUPOBAHHBIX  CHCTEM, TEXHOJNOTMH  IM(PPOBBIX
«JIBOMHUKOB)

OcHoevl mexunono2uti 6uo-UHCnUPUPo 8anHvix cucmem 6 UT, mexnonocuu yupposuix « 0860UHUKOEY

TeMbl JeKuu:
1. OCHOBBI TEXHONOTHI OMO-WHCTIMPUPOBAaHHBIX cucTeM B UT.
2. TexHomoruy MU(PPOBBIX «TBOWHHKOB).

Paznen 5. Texnonmormm O€CNpOBOAHBIX CEHCOPHBIX ceTel (uHTepHeT Bemiel). TexHomoruu
pacopenenenHoro peectpa (Blockchain)

OcHo8bl mexHonO02UU OECcnpPOBOOHbIX CEHCOPHBIX cemel (UHmepHem eeujell), MexHOL02UlU
pacnpedenennozo peecmpa (Blockchain)

TeMBI JIe KIM:
1. OCHOBBI TEXHOJIOTHU OECIPOBOIHBIX CEHCOPHBIX CeTel (MHTepHET BeleH).
2. OcHoBBI TexHONOrnK pactnpenaeneHHoro peectpa (Blockchain).

Paznen 6. OCHOBBI KBAaHTOBBIX KOMIIbIOTCPOB U KBAHTOBBIX BBIYHCJICHUIN

OcHo8bl KBAHMOBHIX KoMnbvromepoe u Ke6aHnoevblx 8bIUUCCHU

Tembl JeKuui:
1. OCHOBBI KBaHTOBBIX KOMIILIOTEPOB.
2. OCHOBBI KBaHTOBBIX BbIUHCIICHHI.

Paznen 7. OCOOEHHOCTH TIEPCTIEKTHUBHBIX SI3BIKOB W WHCTPYMEHTAJbHBIX  CPENCTB
MPOrpaMM UPOBAHHSI.

Bnamv ocobennocmu nepCcneKmueHblX A3blKO6 U URCMPYMEHMAIbHbLX Cp@dCl’l’lG npozcpammupoeanus




TeMBI JIe KIM:
1. OcobeHHOCTH MEePCHIEKTUBHBIX S3BIKOB MPOrPaMMHUPOBAHMS.
2. Oco0EHHOCTH MHCTPYMEHTAJbHBIX CPECTB MPOrpaMMHUPOBAHMS.

Paznen 8. Texuwomormm wu IIO CHyTHHKOBBIX HMHPOPMAIMOHHBIX CHCTEM, BKIFOUas
CIyTHHUKOBBI HMHTEPHET, CIyTHUKOBYIO Tesedonmo U GPS-HaBuraimro

OcHogwl mexnonocuu u 110 cnymnuko8vlX UHGOPMAYUOHHBIX CUCTEM, GKIIOUAS CHYNMHUKOBbILL
unmepHem, cnymiuxogyto meaegponuio u GPS-nasueayuro

TeMbl JeKUUM:
1. OcnoBsl TexHOMoruy U [1O cryTHUKOBBIX MH)OPMAIMOHHBIX CHUCTEM.
2. CryTHHKOBBI HWHTEpHET, criyTHHKOBas Tenedonus u GPS-naBurarms.
5. Opranu3amusi cCaMoCTOSsITeIbHOI padoThI CTYAI€HTOB
CamocTosTenbHas paboTa CTYACHTOB PY M3YYECHUN JTUCIMIUIMHBL (MOIYJIsl) PeAyCMOTPEHA B
CeyIOIMX BUAaX U hopMax:
— Pabora ¢ NeKIMOHHBIM MaTepuaroM, MOMCK U 0030p IJMTEepaTypbl U SJIEKTPOHHBIX
WCTOYHUKOB MH(OpMAIMU T0 MHAMBHAYaAJIbHO 3aJaHHOM mpobiieMe Kypca,
— Pabora B 27eKTpoHHOM Kypce (MBydeHHE TEOPETHYECKOr0 MaTepualia, BBITIOJHEHUE
WHIMBUAYaJbHBIX 3aJaHUN M KOHTPOJMPYIOIIMX MEPOINPHUATHIA U JIp.)
— U3ydenue TeM, BRIHECEHHBIX HA CAaMOCTOSTENHLHYIO IPOPadoTKY;
— [Tlouck, aHanmm3, CTPYKTYpUpPOBaHUE U Mpe3eHTalysl HHPOpMAIWH;
— MHccenenoBarensckas paboTa M yaacTHe B HAYYHBIX CTYICHYECKUX KOHPEPSHIMSIX, CEeMHUHAPaX
U ONTUMITHAJIAX;
— KonrponeHas pabora no teme: «Mcmoms3oBanme [1O 11 CIyTHHKOBBIX HABHIAIIOHHBIX
CHCTEM.

6. YueOHO-MeTOAUYEeCKOE U NH(POpPMALMOHHOE O0ecneYe HUe U CIUILIMHBI

6.1. YueOHO-MeTOIMYeCKOE 0DecnieyeHne

1. CoBetoB, b. S. UHpopMalmOHHBIE TEXHONOTUH: TEOPETUUECKHE OCHOBHI [DIIEKTPOHHBII
pecypc] / Coseros b. 4., Llexanockuit B. B..— 2-e m3x., ctep. — Cankr-IletepOypr: Jlans,
2017. — 444 c..— Jlonymeno YMO By30B P® 1o yHUBEpCHTETCKOMY TIOJIMTEXHAYECKOM Y
00pa30BaHMIO B KadeCTBE y4€OHOro TOCOOUWS IJIsl CTYACHTOB BY30B, OOYYAIOIIMXCS TIO
HAIPaBJICHMIO TOATOTOBKM OaxanaBpa «/HPOPMAIMOHHBIE CHUCTEMBl U TEXHOJOTHID). —
Kamra w3 komwtekmmm  Jlawe - Wudopmatmka. — ISBN 978-5-8114-1912-8. Pexwim
nocryma: https://e.lanbook.com/book/93007

2. Koctiok, A. B. ndopmammonnpie TexXHOJIOTWH. ba3oBbIA Kypc: Y4eOHHK [DJIEKTPOHHBIN
pecypc] / Koctiok A. B., Bo6orer C. A., ®eronro A. B., Uepnsix A. K. — 2-¢ m31., ctep.
— Camnkr-IletepOypr: Jlamp, 2019. — 604 c¢. — Jonymeno YMO mo HampaBlie HUFO
«Ilenarormieckoe obpazoBanue» MunuctepcTBa oOpa3zoBanusi W Hayku P® B kauectse
ydyeOHMKa [Js1 BY30B, BEAyLUMX MOATOTOBKY Mo HampaBieHuo «llemarormaeckoe
obpazoBanne». — Knnra u3 xomtekmmn Jlanb - Madgopmatuka. — ISBN 978-5-8114-4065-
Pexxum mocrtyma: https://e.lanbook.com/book/114686

3. bapanoga, E. B. udopMaImoHHbIle TEXHOJIOTHH B 0Opa3oBaHMM [DJICKTPOHHBIH pecypc] /
bapanoBa E. B., bouapos M. 1., Kymukosa C. C.,IlaBnoBa T. b.; ITaBnoBa T.b., CumoHoBa
N.B., Tymanesa E.A., SlkoBneBa O.B. Ilog oOmeil. pex. a. m. H., npodeccopa T. H.
Hockooil. — Cankt-IletepOypr: Jlanp, 2016. — 296 c¢. — Knura m3 xomnekipu Jlanp -
WNudopmaTtuka.. — ISBN 978-5-8114-2187-9. Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=81571

JomosiHMTE IbHAS JIMTE paTypa



https://e.lanbook.com/book/93007
https://e.lanbook.com/book/114686
http://e.lanbook.com/books/element.php?pl1_id=81571

I. Poues, K. B. UndpopmalmoHHbIE TEXHOIOIMH. AHAJIW3 M MPOSKTUPOBAHUE HH(OPMAIMO HHBIX
cucteM: yuyeOHoe nocobue [Dnexrponnsiii pecypc] / Poue K. B.. — 2-e w3a., ucnp. —
Cankr-IlerepOypr: Jlans, 2019. — 128 c¢.. — Kunura u3 xomnexipm Jlanb - Mndopmatika. —
ISBN 978-5-8114-3801-3. Pexwum nocrtyna: https:/e.lanbook.com/book/122181

6.2. UnopmaninoHHOE H IPOrpaMMHOe ofecrieyeHne

Internet-pecypcsel (B T.4. B cpeae LMS MOODLE wu np. oOpa3oBateibHbie U OMOIMOTEYHBIE
pecypchl):
1. CereBoiianeKTpoHHbIN OecruiaTHbIi yueOHbIi Kype «OCHOBBI MAIIIMHHOTO 00 YYEHHS».
- https//www.codecademy.conV/learn/paths/machine-learning
2. Buneopecypc. MATLABiInRussia. OcHoBbl 11(poBOH 00paOOTKH CUrHAJIOB.
https//www.youtube.com/watch?v=cRcSIALB{ZI&list=PLmu_y3-
DV2 kpP8oX UugOlbgH2T4hRPL

[Tpodeccuonanbhpie 6a3bl JaHHBIX U MHPOPMALIMOHHO-CIIPABOYHbIE CUCTEMBbI JOCTYIHBI T10
cepuke: https//www.lib.tpu.ru/htmVirs-and-pdb

JlvmeHsnoHHoOe mporpaMMHOe obecriedenue (B coorBeTcTBUM ¢ Ilepeuynem JiMe H3MOHHOIO
nporpammuoro obecnevenusi TITY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; Cisco Webex Meetings; Document
Foundation LibreOffice; Google Chrome; Microsoft Office 2007 Standard Russian Academic;
Microsoft Office 2016 Standard Russian Academic; Mozilla Firefox ESR; Notepad++; WinDjView;
Zoom Zoom

7. OcoObie TpeOOBaHHS K MAaTePHAILHO-TE XHHYECKOMY 00e crieYye HUI0 I CHHMIIIMHBI
B yue6GHOM mporecce He UCHOb3yeTcs JadopaTopHOE 00OpYAOBaHHE IS MPAKTHYECKUX U
71a00paTOpHBIX 3aHATHH, MOCKOJIbKY OHU He mpeaycMorpensl B YII.

Ne HaumenoBanue cnenHaibHbIX Haunmenosanue 060py1oBanus
NOMeLIeH Hi
1 Ayuropus Juist Ip OBEICHUS Jlocka ay mutopHast HacTeHHast - 1 mt.;
y4eOHbIX3aHATHI BCEX TUTIOB, KommuiekryueOHoii Mmebenu Ha 168 mocajouHbIXMECT;
Ky pCOBOTO IIPOEKTUPOBAH s, IIpoexrop -3 wr.;
KOHCYJIbTallUH, TEKY LIIETO Kommsrotep -90 mir.;
KOHTPOJIS ¥ IIPOMEXKyTOUHOMN [IpunTep -2 wr.
aTTeCcTalluu
634050, Tomckasi 0051aCTh, T.
Tomck, Jlenunanpocnexr, a. 30
234

Pabouas mporpamma coctaBieHa Ha ocHoBe OOILEH XapaKTepUCTHKH 00pa30BaTEIbHOU
nporpamMbl 1o HampaBienuo 09.03.04 Tlporpammuasi wmkeHepusi, creimamBaims «Vmwkenepus
uHpOpMaIMOHHBIX cucTeM B OuszHece» (mpuema 2019 r., ounas popma oOydeHus).

Pa3zpaboruuk(n):
J10JDKHOCTD o ek DUO
OLICHT A.A. XamyxuH
JOL (% — yX

[Tporpamma onobpena Ha 3acenann OUT UILIATP (mporokon ot «28» mons 2019 r. Nel3).

3aBeyroumii kKadeapoit - pyKoBOIUTEIb OT/IEICHUSI
Ha mpaBax Kadeapsl,
K.T.H, JOLEHT

/Meperues B.C./

“ 1o uch


https://e.lanbook.com/book/122181
https://www.codecademy.com/learn/paths/machine-learning
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