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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpt0 OCBOEHHME JUCLUUIUIMHBI (MOIyJs) SBJISETCA NpUOOpETEeHUs
PAKTUYECKU3 HABBIKOB U YMEHHU, MIO3BOJISIFOLIUX co3/aBaTh
BBICOKOTIPOU3BOJIUTEIbHBIE pPEaTU3alMi M3BECTHBIX METOJOB BBIYMCIUTEIHLHOM
MaTEeMaTUKH, aHalIn3a U 00pabOTKU OOJBIINX JAHHBIX.

3agauamMu OCBOEHUS JTUCIMIUIMHBI (MOJTYJISI) SIBJSIFOTCSI:

OCBOEHHE 0a30BbIX 3HAHUW B O0JACTH ApPXHUTEKTYPhl COBPEMEHHBIX
MHOTOMNPOIIECCOPHBIX  BBIYMCIUTENBHBIX CHUCTEM MapajliebHON 00paboTKH
uH(pOopMaIuy,

OCBOCHMM TEXHOJIOTMI OpraHu3allid T[apajulesIbHbIX BBIYMCICHUN Ha
MHOTOIIPOLIECCOPHBIX BBIYUCIHUTEIBHBIX KOMIUIEKCAX C paclpeleieHHON WU
oOu1eil onepaTuBHON MaMATHIO.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-3 - Crmocoben pemaTh CTaHAAPTHBIE 3a4a4d MPO(ecCHOHAIBHOMI
NEeATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHON U OMOIMorpaduueckor KyJbTyphl C
npuMeHEHUEM HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM U C Y4YETOM
OCHOBHBIX TpeOOBaHUM MH(MOPMAITMOHHON O€30MTaCHOCTH;

OIIK-4 - CnocobeH y4acTBOBaTh B pa3pabOTKe CTaHAAPTOB, HOPM U MPABHII,
a TaKkKe TEXHUYSCKOM JTOKYMEHTAIMH, CBS3aHHONW C MpodheCCHOHAIBHOM
JEeSATEIbHOCTbIO;

OIIK-9 - Crnocoben ocBaWBaTh METOIMKH HCIOJIb30BAHUS MPOTPAMMHBIX
CPEICTB JUJISl pEILICHUs MPAKTUYECKHX 3a/1ay;

IIK-1 - CnocobeHn aHanmu3upoBaTh OOJIBIINE JIaHHBIE C KMCIOJIb30BAHHEM
CYILIECTBYIOIIEH B OpraHu3alliid METOHOJIOTHYECKOM W  TEXHOJOTHYECKOU

UHQGPACTPYKTYPHIL.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOyyaroruiicst Oyier:

3HaTh:

nporpaMMHOe oOOecIieueHre, HEeoO0XoauMoe sl padboThl C OOJBIIUMU
JTaHHBIMH,

HEOOXOMMMBIE DJIEMEHTHI WHQPACTPYKTYpHl jis 0OpabOTKH OOJBITUX
JTAaHHBIX.

YMeTh:



O6pabatsiBaTh qanHbie B Hadoop
Paborats ¢ pacnpenenennbiMu (aitnoBeiMu cuctemamu B Hadoop
Hacrtpausats kmactepsr B Hadoop
CoctaBnars cnenudukanuu 000pya0BaHus A Pa3IMYHBIX 3a7a4

Baaners:

NHcTpyMEeHTaMKH HaCTPOMKH CETEN

3HaHUAMH O BBICOKOIIPOU3BOAUTEIbHBIX BEIYUCICHUSAX

HaBbikamu paboThl CO CTATUCTUYECKUMH MapaMeTpaMy BBIYMCIICHUN
TexHOIOrusAMH napajuieaIbHON 00pabOTKH JaHHBIX

Hagbsikamu pabotsl ¢ vCenter Server

Huctpymentamu pabotsl ¢ Hadoop

Texnukamu HacTpoiiku KiaactepoB B Hadoop

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO6mast TPyJIOEMKOCTh AUCIHUIUIMHBI (MOJyJis) coctaBisieT 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ¥ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K pean3alii 00pa30BaTEIbHONU MPOrpaMMbl HAa UHBIX YCIIOBHUSAX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacoB

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne$

KonrakTHas paboTa mpu npoBe/ieHHH yueOHBIX 3aHATHIl (BCero): 80 80
B tom uucne:

3aHATHS JEKIIMOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THIIA 48 48

3.3. O6veM aucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNpbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTAIIMU COCTaBIsieT 64 akageMHuecKux vaca (OB).

3.4. Ilpu 0oOy4eHnu 1Mo MHANBHUIYATEHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme
KOHTaKTHOU pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOI>'I IMporpaMmbl Ha UHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMeHCYTOqHOﬁ aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |Tewma 1. bonbmue nanubie. icTopust pa3BUTHsI METOIOB aHAIM3a U 00pabOTKHU
PaccmarpuBaembie BOIIPOCHL:

- OBOJIIOIIUS ITIOHATUSA 6OJ'II)H_II/IX JaHHBIX

- XpaHWJIHIa JaHHbIX

- HCTOPHSL Pa3BUTHS METOIOB 00PaOOTKH OOJBIINX JAHHBIX

- OTJIM4YUA ME€TOAOB aHaJIn3a OT MCTO0B 06pa6OTKI/I OOMBIINX JaHHBIX

2 |Tema 2. )KusHeHHBIN UK JAaHHBIX U METAIaHHBIE
PaCCManI/IBaeMBIC BOIPOCHI:

- DJICMCHTBI JKU3HCHHOTI'O IIUKJIA 1 MCTOABI YIIPABJICHU ) KU3HCHHBIM ITUKJIOM
- MCTaJaHHbIC

3 |Tema 3. Apxutektypa cucreMm 00paboTKU OOIBIINX JaHHBIX
PaccmaTrpuBaeMble BOIIPOCHI:

- IPUEM JaHHBIX

- cOOp MaHHBIX

- aHaJIN3 JaHHBIX

- IpEeACTaBJICHUS PE3YyJIbTAaTOB

- BUTPHHBI JaHHBIX

4 Tema 4. BBC,Z[CHI/IC B ITOHATHUA BBICOKOIIPOU3BOAUTCIIBHBIX BBIUHCIICHUHN
PaccmarpuBaembie BOIPOCHL:

-BaxHOCTB TpOOIEMATHKH MapaJUICIbHBIX BEIYUCICHUI

-ITytn noctmwkeHus napamienniMa. BektopHas u koHBeilepHas 00paboTKa JaHHBIX.

- MHoromporieccopHasi ¥ MHOTOMAIIMHHAS, TTapajuieIbHas 00paboTka TaHHBIX.

- 3akoH Mypa, caepskuBatomye (GpakTopbl HapalMBaHUs KOJINYECTBA TPAH3UCTOPOB Ha KPUCTAIIIE U
4acTOTHI NporieccopoB. [IpuBiekaTenbHOCTD OAX0AA MAPAIIIETLHON 00pab0TKN TaHHBIX

5 |Tema 5. OcHOBHBIEC HaMPaBIICHUS PA3BUTHUS BHICOKOITPOU3BOAUTEIBHBIX KOMIIBIOTEPOB.
PaccmarpuBaembie BONPOCHL:

-CraeprxuBaroriue (hakToOpbl IOBCEMECTHOIO BHEPEHUS MapauICIbHBIX BRIYUCICHHUN

-BenoMmcTBeHHbBIE, HALIMOHAIBHBIE U JIPYTHE MTPOTrpaMMBbl, HAIPABJICHHBIE HAa Pa3BUTHE NapaJlIeIbHBIX
BeIUMCIICHUH B Poccun.

-Heo06xoaumMocTh N3ydeHus AUCIHUILTUHBI TApaUIeTFHOTO MporpaMMupoBaHusl. [lepedeHb KpUTHIECKUX
3a/1a4, pelieHne KOTOPBIX 0€3 UCIOIb30BaHUS MapAIISIbHBIX BRIYUCICHHUH 3aTPyIHEHO UITH BOBCE
HEBO3MOXKHO.

6 |Tema 6. 3anaun mapayuIeIbHON 00paOOTKH JTaHHBIX
PaccmarpuBaeMble BOIPOCHL:

- IPOTrpaMMHBIE CTPYKTYPBI aJITOPUTMOB apaJuIeNIbHON 00pabOTKH JaHHBIX

- MHCTPYMEHTHI TTapauIeIbHOI 00pabOTKM JaHHBIX

- KOHBEWepHO-MapaJjieIbHON 00pabOTKH HHTETPUPOBAHHBIX MMOTOKOB JaHHBIX




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 7. Kimaccuduxariusi BEIMUCIUTEIBHBIX CETEH

PaccmarpuBaembie BOIIPOCHL:

-CHcTeMBI ¢ pacnpe/ieleHHOM, 001Iel MaMsIThI0, TPUMEPBI CUCTEM.

-MaccusHo-napamnensssie cucreMsl (MPP). CuMmMeTpruuHble MyIbTHIIpOLIECCOPHBIE cucTeMbI (SMP). -
[TapannensHele BekTOpHBIE cucteMsl (PVP).

-CucteMsl ¢ HEOTHOPOJHBIM OCTYNOM K mamsatu (Numa)

-KommbroTepHbIe KIacTephl — CIEHAIN3UPOBAHHbIEC U TOTHO(QYHKIMOHAIBHBIE. MICTOPHS BOSHUKHOBEHUS
KOMITBIOTEPHBIX Ki1acTepoB—IpoekT Beowulf. Metakomnbrotuar. Knaccngukarnus ®@muana, [Hopa u T.1.
OpraHu3anus MeXIPOLECCOPHBIX CBSI3eH — KOMMYHHKAIMOHHBIE TOTIOJIOTHH.

-IIpuMepsI CETEBBIX PELICHU UI CO31aHHs KIIACTEPHBIX CHCTEM

Tema 8. OcHOBHBIE IPUHIIUIIBI OPraHU3AINH MTapaJlIeNIbHOI 00pabOTKH TaHHBIX:

MOACIN, METOJbI U TCXHOJIOT'MHU MapaJICIbHOT'O ITPOrpaMMHUPOBaHNUA

PaccmaTtpuBaeMble BOIIPOCHI:

-OyHKIMOHAJIBHBIN NapaJlIeIn3M, NapaJUIeIU3M 10 JaHHBIM.

-[Tapagurma master-slave. [Tapagurma SPMD. ITapanurma konseiiepusanuu. [lapagurma «pasnensii u
BIIacTBYi1». CHEKYIATUBHBIA Mapauieau3M. BaKHOCTE BBIOOpA TEXHOJIOTHH JJIS pealM3aiy JITOPUTMA
-Mopens oOMeHa coobmenuamu — MPI.

-Monenb o6tieit mamsta — OpenMP. Konneniust BupTyansHOH, pasaensieMoii mamsitu — Linda.
Poccuiickue pa3zpadorku — T-cucrema, cuctema DVM. [IpoGiieMsl co31aHus CpeacTBa aBTOMAaTHIECKOTO
pacnapauienuBaHus MPorpaMm

Tema 9. TTapannenbHoe IporpaMMUpPOBaHUE C UCIIOIB30BAaHUEM UHTEpdeiica mepenadyn

coob1enuit MPI

PaccmaTtpuBaeMble BOIIPOCHI:

-bubnmnorexa MPI.

- Mogens SIMD. Unnnunanuzanus u 3asepuienre MPI-npunosxenus.

Toueunble 0OMEHBI JAHHBIMU MEXAY mporeccaMmu MPI-tiporpamMmer. Pesxxumer Oydepuzarum.
IIpo6mema deadlock’oB. KomekruBHBIE B3anMoeiicTBus npoueccoB B MPL. Ypaenenue rpymnmamu u
KoMMyHHKaTopamu B MPI

10

Tema 10. [TapamiensHoe nporpaMMHpOBaHUE Ha cucTeMax ¢ obmieit mamsaTeio (OpenMP)
PaccmarpuBaembie BOIIPOCHL:

-Brenenue B OpenMP

-CranaapThl MPOrPaMMUPOBAHHUS TSI CUCTEM C pasliesieMOr aMsIThIO.

-Co3anne MHOTOITOTOYHBIX MTPHIIOKEHUH. VCII0Ip30BaHNEe MHOTOIIOTOYHOCTH TIPH MPOTPaMMHPOBAHUHT
JUTSE MHOTOSIICPHBIX TUTAT(HOPM.

-CHHXpOHM3ANNS JaHHBIX MEXITy BETBIMH B MapajlielbHONW porpamMme. Jupektussl s3eika OpenMP

11

Tewma 11. [NapannensHoe nporpammupoBanne MHorosiiepabix GPU. Knactepst uz GPU u

CYNEepPKOMIBIOTEPHl HA THOPUHON cXeMe
PaccmarpuBaembie BOIIPOCHL:

-CymiecTByOINe MHOTOSI/ICPHBIE CHCTEMBI.

-GPU.

-UcnonszoBaane OpenMP u MPI texnonornit copmectHo ¢ CUDA.

-CreneHs napamienn3Ma YUCICHHOTO adroputMa. 3akoH Amaana. [lapannensHslil aarTOpUTM peLIeHHs
CJIAY

12

Tema 12. [IporpaMMHble MIaTGOPMBI U CUCTEMBI JJIs1 OOIBIINX JaHHBIX
PaCCManHBaGMLIC BOIPOCHI:

- CUCTEMbI YIIpaBJICHHUA NOTOKAMHU JAHHBIX

- CUCTEMBI XpaHCHUA OONBIINX JAaHHBIX

- TaTGOpMbI OOJBITNX JAHHBIX

- 06paboTKa GOIBIINX JaHHBIX B PEaTbHOM BPEMEHU




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Tema 1. M3yuenue rexunonoruit Hadoop u MapReduce
PaccMaTprBaeMble BOTIPOCHI:

- Hadoop

- MapReduce

Tema 2. AHanu3 OONBIIMX MACCUBOB JJAHHBIX HHCTpyMEHTaMu python
PaccmarpuBaembie BOIIPOCHL:

- OMOJMOTEKH aHAIN3a U 3arPy3KU OOJBIINX TAaHHBIX

- ppeiimBopku Python ¢ mapamnensHoi 00pabOTKOM JaHHBIX

Tema 3. Beicokonpon3BoAUTEIbHBIE BEIUMCIEHUS ¢ (hperiMBopkoM Apache Spark
PaccMaTprBaeMble BOTIPOCHI:

- 3HAKOMCTBO (PpeliMBOpKOM

- 3HAKOMCTBO C apXUTEKTYPOil CHCTEMBI

- peanmu3anyu KoHnenu MapReduce

- pa3paboTKy MporpaMmM ¢ UCrob3oBanueM Apache Spark

Tema 4. BBegenre B BHICOKOTIPOU3BOAUTEIBHBIE CEPBEPHI Ha python
PaccmaTtpuBaeMble BOIIPOCHI:

- paboTa ¢ pacrmpeielIeHHBIMU CHCTeMaMu

- co3maHue koma st pabotsl Ha GRU

Tewma 5. [TapamnensHoe nmporpammupoBanue. [lapannensHas o0paboTka TaHHBIX
PaCCManI/IBaeMBIe BOIPOCHI:

1. [MapannensHO€ NpOrpaMMHUpOBaHHUE

2. [MapannensHas 06paboTKa JaHHBIX

Tema 6. Pabota ¢ vCenter Server
PaccmarpuBaembie BOIPOCHL:

1.ITonsarue vCenter

2. YcraHoBKa U pa3BepThiBanue vCenter

Tema 7. Pa3zBepTbiBaHue cpebl 111 00paboTKU JaHHBIX NpH oMoty Hadoop
PaccMaTprBaeMble BOTIPOCHI:

1. O6pabotka nanusx B Hadoop

2. Pactipenenennas (aiinosas cucrema Hadoop

3. Paspabotka npunokenuit MapReduce

4. Hactpoiika xiactepa Hadoop

Tema 8. CocraBienue crienudukaiuii 00opyoBanus A paboThI C
BBICOKOITPOU3BOIUTEIbHBIMHI BBIYUCIICHUSIMU

PaCCManHBaGMLIC BOIPOCHI:
1. CocraBiecHue CHCIII/I(i)I/IKaL[I/Iﬁ 060pyﬂ0BaHI/IH JJIA paGOTI)I C BBICOKOIIPOU3BOAUTCIIbHBIMU
BBIYUCIICHUAMUA

4.3. CamocrosiTenbHas padboTa 00yJarommxcsl.




%

Bun camocrosTensHOM paboThI

=
=
=

Pabora ¢ yueOHoii tureparypoit

Yyactue B OHJaH-KOH(EPEHIUAX U MacTep-Kiaccax

ITouck AJIrOpUTMOB 06pa6OTKI/I JaHHBIX B OTKPBITBIX UCTOYHUKAX

IToaroroBka K MpOMEXyTOYHOM aTTECTALIMH.

[TonroroBka K TeKyIieMy KOHTPOJIIO.

BrinonnHeHne KypcoBoi paboThI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALIMH.

O Nl o) O | W N|

[ToaroToBka K TeKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT
1. AHanu3 JaHHBIX C UCTIOJIB30BAHUEM AITOPUTMOB KIIaCTEpU3aIlUU

2. Kimactepuzanys JaHHBIX C TOMOIIBK) HEUETKUX OTHOIICHUHN
3. Metpuku, npumeHsieMbie B Data mining
4. OcHoBHbI€ cTaHAapThl Data mining

5. HampaBneHus HCHOJB30BaHUS JBOJIOIMOHHBIX aJITOPUTMOB aHAlIM3a
JTAHHBIX
6. AHanmu3 JaHHBIX C UCMHOJIb30BAHUEM T€HETUUECKUX AJITOPUTMOB

7. [lpumenenue MetroaoB Data mining 11 peiieHus MpakTUYECKUX 3a/1a4y
8. Texnonorusi Knowledge Discovery in Databases (KDD)

9. XapakTepuCTHKM MPOMBIIUICHHBIX HWHCTPYMEHTAIBHBIX cpeAcTB Data
mining

10. Mcnonb3oBaHue peNSUOHHON MOJENN MOCTPOEHUSI XPAaHWINI JaHHBIX
(ROLAP)

11. HMcnonp3oBaHMe MHOTOMEPHOIO MOAXO0Ja B MOCTPOCHHUU XPaHUIIMIL
nanHeix (MOLAP)

12. UcnonwszoBanne tulOpuansix (HOLAP) u BupTyanabHBIX XpaHUIIUII
TaHHBIX

13. TexHOJOTUM U METOJbl OLEHKU KayecTBa, OUMCTKH U IpenoOpaboTKu
aHAJTM3UPYEMbIX TAHHBIX

14. TexHOMOTHS TPAKTUIECKOTO IPUMEHEHUS COMIUTHHTA (sampling)

15. CymHOCTh U HampaBJeHHUs MCMOJIb30BaHMS apPUHUTUBHOIO aHAIM3a
TaHHBIX
16. [Togxobl K peHIEHUIO 3a]]a4 TOMCKA ACCOLIMAaTUBHBIX TIPaBUI

17. Ananu3 naHHbIX ¢ ucnojib3oBanueM cetu Koxonena (Kohonen network)



18. AHanu3 pAaHHBIX C MCIOJB30BAHMEM CAMOOPTIaHMU3YIOLIMXCS KapT
Koxonena (Self organizing map)
19. Texnosnorus ananvsa JaHHBIX C IPUMEHEHUEM PErPECCUOHHBIX MOJEIEN

20. TexHoJIOTHS TOCTPOEHUE U OLIEHKA 3HAYMMOCTH ITPOCTOM PErpeECCHOHHOM
MOJENIN
21. XapakTepuCTHKa aIrOPUTMOB MOCTPOCHHUS IEPEBBEB PELICHUI

22. IloaroTroBka YIpaBIICHUYECKHUX PEIICHHM HA OCHOBE METOJA JIEPEBBEB
peleHn

23. IlpuHIMIIBI TOCTPOEHUSI U HAIMPABJICHUS MPAKTUYECKOTO NMPUMEHECHUS
HEUPOCETEBBIX MOJEIIEH

24. ITogxonapl K aHAIM3Y JaHHBIX HA 0a3e aHcaMmOJel Mojeneit

25. IlpumeHeHune Moiesielt aHann3a BpEMEHHBIX PSIIO0B
26. TexHosiorun odooraiieHus JaHHbIX
27. TexHONOTMN yIPOILIEHUS JEPEBBEB PELICHUI

28. Aaroputmbl 00yUYeHUs HEUPOHHBIX CETEH

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).
Ne
n/n
1 | ®nax, I1. MammaHOe 00yueHne. Hayka u nuckyccto | https://e.lanbook.com/book/69955
MOCTPOEHHUS aITOPUTMOB, KOTOPHIE U3BJIEKAIOT
3HaHus u3 nanabix / [1. doax. — Mocksa : JIMK
IMpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7
2 | T'yademnoy, 5. Tny6okoe o6yuenue / 5. T'yademnoy, | https://e.lanbook.com/book/107901
. benmxno, A. KypBWib ; IEPEBOJ C aHTIIMICKOTO
A. A. CouakuHa. — 2-e u31. — Mocksa : JIMK
ITpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6
3 [Ma6mymnnun, H. M. Pa3zButne uenoBedeckoro https://e.lanbook.com/book/173018
Kanuraia v qudpoBoi 5IKOHOMUKH B PETHOHAX
Poccun: pakTopHBIN U KIacTEpHBIN aHAIIN3 :
monorpadus / H. M. I'abaynnun. — Kazans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

4 | I'maccuep, O. ['my6okoe oOyuyeHne 6e3 MaTeMaTHKH. https://e.lanbook.com/book/131710
Towm 2. IIpakTHka : pykoBojcTtBo / 3. I'maccuep ;
nepeBoJl ¢ anrauickoro B. A. Spoukoro. — Mocka

bubnuorpaduueckoe onucanue Mecto gocryna




: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

5 | Kyk, I. MammHaHOE 00y4YeHHE C UCTIOIb30BAHUEM https://e.lanbook.com/book/97353
ouomotexkn H20 / J1. Kyk ; mepeBo ¢ aHTJIMICKOTO
A. Bb. OrypuoBa. — Mocksa : JIMK Ilpecc, 2018. —
250 c¢. — ISBN 978-5-97060-508-0

6 [Tanes-1lIBap, I1I. Mnen mammHHOTO 00YUYEHUS ! https://e.lanbook.com/book/131686
yuebnoe nocodbue / I11. [Hanes-1IBapu, ben-

Hasunalll. ; nepeBon ¢ anrnuiickoro A. A. CIIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 ¢. — ISBN
978-5-97060-673-5

7 I'yademnnoy, S. I'mybokoe oo6ydenue / 5. I'yademnoy, | https://e.lanbook.com/book/107901
N. benmxuno, A. KypBuuib ; mepeBoj ¢ aHTJIUMCKOTO
A. A. CounakuHa. — 2-e u31. — Mocksa : JIMK
IMpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCHOJB30BAaThCS IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3naHwmii B BUje cTateii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3za naHHBIX HEHPOHHBIX CETEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
maTdopma sl KOMaHA0M padoThl Ha/l MPOEKTOB (HEMpoHHAas ceTh bert)

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-
TexHu4yeckor oubdmmoreku MUNT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccnonanpaas OMOIMOTEKA MPOTrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — onbanoTeKa
PO ECCUOHANIBHBIX CTaTel pa3padoTUMKOB SHAEKC

https://yandex.cloud/ru/blog - OubaroTeka npodeccHOHATBHBIX —CTaTei

pa3zpabotuukoB SHmexc

https://tproger.ru/translations/opencv-python-guide - 6ubaMOTEKa OCHOBHBIX

komans OpenCV

7. llepedyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PacHpoCTPaHSIEMOIo
IpPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEOOXOMMOTO ISl OCBOCHMSI TUCIIUTUIMHBI (MOIYJIS).



Microsoft Office 2010
VVMware Workstation

8. Omnmcanne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYIIECTBIIEHHUS 00pa30BaTEIHLHOTO MPOIlecca MO AUCIUTIINHE (MOJIYIIIO).

1 ydaeGHBbIN Kacc
Kommerorep npenonasaresis
KommeroTepsl CTyA€HTOB
MonuTop

[IpoexTop

DKpaH U1 IpoeKTopa
Mapkepnas gocka

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

KypcoBas pabota B 5 cemectpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MATEPHUAIIBI.

OI.[GHOLIHI)IS MaTcpualibl, IIPUMCHACMBIC IIPpU IIPOBCACHUU HpOMG)KYTO‘lHOP'I
arTrecraniuu, paBPaGaTBIBaIOTCﬂ B COOTBCTCTBHMU C JIOKAJIbHBIM HOPMATHBHBIM

aktom PYT (MUUT).
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