MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHusl - IPOrpaMMbl OakajiaBpraTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHHUKA,
yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)
TumonnnsiM B.C.

NG J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

MeToabl aHAIN3a U 00PadOTKH 0OJIBIIMX TAHHBIX

HamnpaBnenue noJAroToBKu: 09.03.01 Hudopmatuka u BBUUCIUTEIHHAS
TEXHHUKA

HampaBnennocts (mpoduib): | T-cepBUCH U TEXHOJIOTUU OOpabOTKH JaHHBIX
Ha TPAHCTIOPTE

®opma 00yUeHUsI: Ounas
Paboyas mporpamma AUCHUIIIMHBI (MOJIYJIs) B BUZIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTMHAITY

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID noamucu: 170737
Ioanucan: 3amecTuTens AupexTopa akaaemuu Ilapunos Jlennc
Brnagumuposuy
Jlara: 13.06.2024




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. BBCI[CHI/IC B ITOHATHUA BBICOKOIIPOU3BOAUTCIIBHBIX BBIYMCIICHUIA.
PaccmarpuBaembie BOIPOCHL:

-BaxHOCTB TpOOIEMATHKH MapaJUICIbHBIX BEIYUCICHUI

-IIytn noctmwkeHus napamienniMa. BektopHas u koHBeliepHast 00paboTKa JaHHBIX.

- MHoromporieccopHasi ¥ MHOTOMAIIMHHAS, TTapajuieIbHas 00paboTka TaHHBIX.

- 3akoH Mypa, caepskuBatomye (GpakTopbl HapalBaHUs KOJHYECTBA TPAH3UCTOPOB HA KPUCTAIIIE 1
4acTOTHI Mpo1ieccopoB. [IpuBiiekaTenbHOCT HOAX0AA APATUICIEHON 00padOTKH JaHHBIX

5 |Tema 5. OcHOBHbIE HaIlpaBJIEHUs PaA3BUTHS BHICOKOIIPOU3BOIUTENIBHBIX KOMIIBIOTEPOB.
PaccmarpuBaembie BONPOCHL:

-CaeprxuBaroriue (hakTopbl TOBCEMECTHOTO BHEIPEHUS MapalICIbHBIX BRIYUCICHHUN

-BenoMcTBeHHbIE, HALIMOHAIBHBIE U IPYTHE IPOTrpaMMBbl, HAIIPABJICHHBIE HAa PA3BUTHE NapaJlIebHbIX
BeIUMCIICHUH B Poccun.

-Heo06xoaumMocTh N3ydeHus AUCIHUILTUHBI TApaUIeTFHOTO MporpaMMupoBaHusl. [lepedeHb KpUTHIECKUX
3a/1a4, pelIeHne KOTOPBIX 0€3 UCIOIb30BaHUS MTAapAIIIeTbHBIX BEIUMCICHUH 3aTPyAHEHO HITH BOBCE
HEBO3MOXKHO.

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

- IPOTrpaMMHBIE CTPYKTYPBI aJITOPUTMOB TIapaJuIeNIbHON 00padOTKH JaHHBIX

- MHCTPYMEHTHI TTapajuIeIbHO 00paboTKM JaHHBIX

- KOHBellepHO-TIapauIeTbHOM 00pabOTKN HHTETPUPOBAHHBIX ITOTOKOB JAHHBIX

7 |Tema 7. Knaccuduxanust BBIYUCIUTENBHBIX CETEH
PaccmarpuBaembie BOIPOCHL:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

-CucteMsl ¢ pactpeneeHHON, 00IIe MaMAThI0, IPUMEPHI CUCTEM.

-MaccusHo-napamnensssie cucreMsl (MPP). CuMmMeTpruuHbie MybTHIIpOLIECCOPHBIE crcTeMbl (SMP). -
[TapannensHele BekTOpHBIE cucteMsl (PVP).

-CucteMsl ¢ HEOTHOPOJHBIM JTOCTYNOM K nmamsaTtu (Numa)

-KommnbloTepHbIe KIacTephl — ClIEIMAIN3UPOBAaHHbIE U TOTHOQYHKIIMOHANBHBIE. MICTOpHS BOSHUKHOBEHUS
KOMITBIOTEPHBIX KiiacTtepoB—TpoekT Beowulf. Merakomnetorunr. Kinaccupukauns ®nunna, [lopa u T.1.
Oprazu3anus MeXIPOLECCOPHBIX CBSI3eH — KOMMYHHKAIMOHHBIE TOTIOJIOTHH.

-IIpuMepsI CETEBBIX PELICHUH UI CO31aHHs KIIACTEPHBIX CHCTEM

Tema 8. OCHOBHBIE IPUHIIMITBI OPTAaHU3ALUY MTAPAJUICTBHON 00paObOTKH TaHHBIX:

MOACIIN, METOJAbI U TCXHOJIOT'MH MAapaAJUICIIbHOTO ITPOrpaMMHUPOBaHHUA

PaccmarpuBaembie BOIIPOCHL:

-OyHKIIMOHABHBIN MapajuIenu3M, HapajIeIu3M 110 JaHHBIM.

-[Tapagurma master-slave. [Tapagurma SPMD. ITapagurma konseiiepusanuu. [lapagurma «pasznensii u
BJIacTBYil». ClIEeKyJIATUBHBINA Hapauieau3M. BaKHOCTh BBIOOpA TEXHOJIOTUH AJISl pealn3alliy allropuT™Ma
-Monenbs oOmena coobmenusimMu — MPI.

-Monenb o6reit mamstu — OpenMP. Konneniust BupTyansHOH, pasaensieMoii mamsitu — Linda.
Poccuiickue pa3zpadorku — T-cuctema, cuctema DVM. [IpoGiieMsl co31aHus CpeacTBa aBTOMAaTHIECKOTO
pacnapaueIMBaHus IPOTPaMM

Tema 9. [TapamiensHoe TporpaMMUPOBAHHUE C UCTIOIB30BAaHUEM UHTEpeiica nepenadu

coob1enuit MPI

PaccmaTrpuBaeMble BOIIPOCHI:

-bubnmnorexa MPI.

- Mogens SIMD. Nuununanusanus u 3asepiienue MPI-npunosxeHus.

ToueuHble 0OMEHBI JAHHBIMU MEXKIY mporieccaMmu MPI-niporpamMmel. Pesxxumsbr Oydepuzarum.
IIpo6mema deadlock’oB. KomekruBHBIC B3anMoeiicTBus npoueccoB B MPL. Ypasnenne rpynmamu u
KoMMyHHKaTopamu B MPI

10

Tewma 10. [TapannenpHOe MporpaMMHpPOBaHNE HA cucTeMax ¢ o0rieit namsateio (OpenMP)
PaccmarpuBaeMble BOIPOCHI:

-Brenenue B OpenMP

-CranaapThl MPOrPaMMHUPOBAHHSI JIJISI CUCTEM C pa3liesieMON aMsThIO.

-Co3panue MHOTOIIOTOYHBIX MTPHIIOKEHUH. VICII0Ip30BaHNEe MHOTOIIOTOYHOCTH TIPH MIPOTPaMMHPOBAHUHT
JUT MHOTOSIICPHBIX TIaT(hOPM.

-CHUHXpOHHM3aIHKS JaHHBIX MEXTy BETBAIMH B IapajuiebHON nporpaMMe. /Jupextussl s3p1ka OpenMP

11

Tewma 11. INapannensHoe nporpammupoBanne MaHorosiiepabix GPU. Knactepst uz GPU u

CYNEepPKOMIBIOTEPHl HAa THOPUIHON CXeMe
PaccmaTprBaemble BOIIPOCHI:

-Cy1iecTByoI1e MHOTOSIIEPHBIE CHCTEMBI.

-GPU.

-UcnonszoBaane OpenMP u MPI texnonornit coemectHo ¢ CUDA.

-CreneHp mapamuienn3Ma YHCICHHOTO aNropuT™Ma. 3akoH Amaana. [lapaniensHbli anropuT™ peneHns
CJIAY

12

Tema 12. [IporpaMMHBbIe MIaTGOPMBI U CUCTEMBI JJIs1 OOIBIINX JaHHBIX
PaccMarpuBaeMble BOIIPOCHL:

- CHCTEMBI yNpaBIICHHs HOTOKAMH JTaHHBIX

- CHCTEMBI XpaHEHHs OOJIBIINX JaHHBIX

- IIaTGOPMBI OOJBIINX JTAHHBIX

- 06paboTKa OOIBIINX JaHHBIX B PEaIbHOM BPEMEHU

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.




HpaKTI/I‘IeCKI/IC 3aHATUA

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Tewma 1. U3yuenue texnonoruit Hadoop n MapReduce
PaccmarpuBaembie BOIIPOCHL:

- Hadoop

- MapReduce

Tema 2. Ananu3 O0JIBIIMX MaCCHUBOB JaHHBIX HHCTpyMEHTaMu python
PaccmarpuBaeMbIe BOIIPOCHL:

- OMOIMOTEKN aHANIN3a M 3arPy3KH OOJBIINX TaHHBIX

- ppeiimBopku Python ¢ mapamnensHO# 00pabOTKOM JaHHBIX

Tewma 3. Beicokonpon3BouTEIbHBIC BRIYUCICHUS C pperimBopkoM Apache Spark
PaccmaTtpuBaeMble BOIIPOCHL:

- 3HAKOMCTBO (hpeliMBOpKOM

- 3HAKOMCTBO C apXUTEKTYPOU CUCTEMBI

- peanmzanuu koHuenmu MapReduce

- pa3paboTKH MporpaMM ¢ Uconb3oBaHneM Apache Spark

Tema 4. BeefieHre B BRICOKOIIPOW3BOIUTEIBHBIC CEpBEPHI Ha python
PaccmarprBaeMbie BOTIPOCH:

- paboTa ¢ pacnpeeTIeHHBIMH CHCTEMaMH

- co3aanue koja it pabotsl Ha GRU

Tewma 5. [TapamtensHoe nporpammupoBanue. [lapanienpras oOpaboTKa TaHHBIX
PaccmaTrpuBaeMble BOIIPOCHI:

1. TlapannensHOe MpOrpaMMHUPOBAHHIE

2. [MapannensHast 00pabOTKa TAHHBIX

Tema 6. Pabora ¢ vCenter Server
PaccMaTprBaeMble BOTIPOCHI:

1.ITonstue vCenter

2. YcraHoBKa U pa3BepTeiBaHue vCenter

Tema 7. Pa3zBepThiBaHue cpeabl st 00paboTKH JaHHBIX Ipu oMol Hadoop
PaccmarpuBaembie BOIIPOCHL:

1. O6pabotka nanueix B Hadoop

2. Pactipenenennas daiinosas cuctema Hadoop

3. Pa3pabotka npunoxxenuit MapReduce

4. Hactpoiika xiractepa Hadoop

Tema 8. CocraBnenue crneuudukaiuii o06opyroBaHus 17 padOThI €

BBICOKOITPOU3BOAUTCIIbHBIMU BBIYHUCIICHUSIMU

PaccmarpuBaembie BOIPOCHL:

1. CocraBnenue crierupuKanui 000pya0BaHUs IJIsl pabOTHI C BHICOKOTPOU3BOIUTEIbHBIMHU
BBIYUCIICHUSIMU

4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.

Bun camocrositensHoi# paboTh

PaGora ¢ yuebHoit nureparypoit

VYyactue B oHJIaliH-KOH(PEPEHIUAX U MacTep-Kilaccax




/ Bun camocrosTensHOM paboThI
/1

[Touck anropuTMoB 0OpabOTKH TaHHBIX B OTKPBITHIX HCTOYHHKAX

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

[TonroroBka K TeKyIieMy KOHTPOJIIO.

Brimonaenue KypcoBoii paboThlI.

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

| N o O |l W

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

4.4. IlpuMmepHbIil IepeYeHb TEM KypCOBBIX padoT
1. AHanu3 JaHHBIX C KCHOJIB30BAHUEM AJITOPUTMOB KIIACTEPU3ALUN

2. Knactepu3anus JaHHBIX C IOMOILIBIO HEYETKUX OTHOIICHUN
3. Metpuku, npumeHnsieMble B Data mining
4. OcHoBHble cTaHAapThl Data mining

5. HampaBneHus HCHOJIBb30BaHUSI JBOJIIOIUOHHBIX aQJITOPUTMOB aHANIM3a
JTAHHBIX
6. AHanmu3 JaHHBIX C UCMHOJIb30BAHUEM T€HETUUECKUX AJITOPUTMOB

7. [lpumenenue MetoaoB Data mining 11 pelieHus MPakTUYECKUX 3a/1a4u
8. Texnonorus Knowledge Discovery in Databases (KDD)

9. XapakTepuCTUKH NPOMBIIIJIEHHBIX WHCTPYMEHTAIBHBIX cpelacTB Data
mining

10. Ucnonp30BaHue peNSIIUOHHON MOAEIN MOCTPOEHUS XPAHWIUI JAHHBIX
(ROLAP)

11. HMcnosnp30BaHME MHOTOMEPHOIO NOAXOAA B TMOCTPOECHHUH XPAaHWJIWIL
nanueix (MOLAP)

12. UcnonwzoBanne tubpuansix (HOLAP) u BupTyanabHBIX XpaHWUIIUII
JTAHHBIX

13. TexHONIOTUM U METOJIbl OLEHKU KayecTBa, OUUCTKH U IpenoOpaboTKu
aHATM3UPYEMbIX TaHHBIX

14. TexHoNOrusl NPAKTUYECKOTO MPUMEHEHUS COMIUIMHTA (sampling)

15. CymHOCTh W HaAmpaBJCHUS HCMOIb30BaHMS apUHUTUBHOTO aHAIHM3a
JTAHHBIX
16. [Togxo1bl K pEHIEHUIO 3a]]a4 TOMCKA ACCOLIMAaTUBHBIX TTPaBUI

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

18. AHaiW3 JaHHBIX C UCIOJIb30BAaHUEM CAMOOPraHU3YIONIUXCS KapT
Koxonena (Self organizing map)



19. Texnomorus aHaau3a JAaHHBIX C IPUMEHCHHUEM PEIPCCCUOHHBIX 1Y (031 () (5%

20. TexHOJIOTHS IOCTPOEHUE U OLIEHKA 3HAYMMOCTH IPOCTON PETPECCUOHHON

MOJIeNn
21. XapakTepuCcTHKa aIrOPUTMOB MOCTPOCHHUS IEPEBbEB PEIICHU N

22. IloaroTroBka YIpPaBICHUYECKHUX PEIICHHM HA OCHOBE METOZA JIEPEBBEB

peLIeHU I

23. IIpyHUMIIBI OCTPOEHUS W HANPABICHUS NMPAKTUYECKOTO NMPUMEHEHUS

HEUPOCETEBBIX MOJIEIIEH
24. [Togxoapl kK aHAJIM3Y JTaHHBIX Ha 0a3e aHcaMmOJiel Mojeseit

25. [IlpumeHeHune Mojiesnelt aHanm3a BpEMEHHBIX PSIO0B

26. TexHosoruu o0oraieHus JaHHbIX

27. TexHONOTMN yIPOIIEHUS JEPEBBEB PELICHUI

28. Aaroputmbl 00yUYeHUsI HEHPOHHBIX CETEH

5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

No
/o

bubnuorpaduyeckoe onucanue

Mecro nocryna

1

®nax, I1. MamunHoe 00y4yeHnue. Hayka u uckycctBo
IIOCTPOEHUS aJITOPUTMOB, KOTOPBIE U3BJIEKAIOT

3HaHus u3 naHabix / [1. doax. — Mocksa : JIMK
[Tpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7

https://e.lanbook.com/book/69955

[Na6mynnun, H. M. Pa3zButne ueaoBedeckoro
Kanuraia 1 [uppoBoi 5IKOHOMUKHU B PETHOHAX
Poccuu: gakTopHBIi 1 KIacTepHBINA aHATU3 !
monorpadus / H. M. I'abaynnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

https://e.lanbook.com/book/173018

['maccuep, 3. 'mybokoe oOyueHue 6€3 MaTeMaTHKH.
Towm 2. [IpakTuka : pykoBojactso / 3. I'macchHep ;
nepeBoJ1 ¢ anrnuickoro B. A. Sponkoro. — Mocka
: IMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

https://e.lanbook.com/book/131710

Kyxk, [[. MamunHOe 00y4yeHHe ¢ UCIOIb30BaHHEM
6ubmmorexn H20 / JI. Kyk ; mepeBoa ¢ aHIIIMHACKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

https://e.lanbook.com/book/97353

[Tanes-1lIBap, I1I. Mnen mammaHOTO 00YUYEHUS !
yuebHoe nocobue / L. [anes-11IBapu, ben-

https://e.lanbook.com/book/131686




Hasunlll. ; nepeBox ¢ anrnuiickoro A. A. ClIMHKUHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 ¢. — ISBN
978-5-97060-673-5

6 I'yadennoy, S. I'mybokoe ooydenue / 5. I'yademnoy, | https://e.lanbook.com/book/107901
N. benmxuno, A. KypBuuib ; mepeBoj ¢ aHTJIUMCKOTO
A. A. CouakuHa. — 2-e u31. — Mocksa : JIMK
[Tpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6

6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUHU JUCHUIUIUHBI (MOIYJIS).

https://habr.com/ru - 6a3a 3nanwuit B Bue cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CETEH

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

https://github.com/abalmumcu/bert-rest-api - npodecCuOHaIbHAS
maTgopma sl KOMaHA0W paboThl Ha/l TPOEKTOB (HEMpPOHHAs CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TeXHH4YeCKor omommorekn MUUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbaas 6uOIMOTEKa IPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OounbanoTeKa
PO EeCCUOHANIBHBIX CTaTel pa3padoTUnKOB SHAEKC

https://yandex.cloud/ru/blog - OubmmMoTeka mpodeccHOHANBHBIX CcTaTel
pa3zpaboTuukoB SHmexc

https://tproger.ru/translations/opencv-python-guide - 6ubIMOTEKa OCHOBHBIX
komang OpenCV

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredYeHus, B TOM YHUCJIE OTEUYECTBEHHOIO0 IPOU3BO/ICTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Microsoft Office 2010
VVMware Workstation

8. OmmucaHue MaTepuaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCHUILUTMHE (MOIYJIIO).

1 y4ueGHbIN Kiacc
Kommnsrotep npenonasarens



KommnrbroTepsl CTyA€HTOB
MonuTop

[IpoekTop

DKpaH AJisl IPOEKTOopa
MapkepHas Jocka

9. ®opma nMpoMeKYyTOUHOU aTTECTaIUU:

Kypcosas pabota B 5 cemectpe.
DK3ameH B 5 ceMecTpe.

10. OueHouHbIE MaTEPUAIIBI.

O1LieHOYHBbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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