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1. OEJU U 3AJAYHN OCBOEHUA JUCHUIIJIMHBI

Ilenbto ocBoeHMst quCHUIUIMHBL « TexHonoruu XxpaHeHus: 1 00paboTKH 0OJIbIINX 00BEMOB
UHpOpPMALIUN SIBIISETCS TEOPETHUYECKash M NMPAaKTUYeCKas IMOATOTOBKA CTYACHTOB K padore ¢
OO0JBIIMMH JaHHBIMU. 3HAaHUS, 10JIyYE€HHbIE B PE3yJIbTaTe OCBOECHUS JAUCLUILINHBI, [IOMOTYT IIpU
cOope M aHauu3e OIPOMHBIX OOBEMOB CTPYKTYpPUPOBAHHON WJIH HECTPYKTYpUPOBAHHOMN
uHpopMaLuy, Npu pa3paboTKe Mojened NaHHbIX M TOJIy4YEHUU HOBBIX 3HaHMH. Bce 3TO
HEO0OXOUMO BBIITYCKHUKY, OCBOMBIIEMY IIPOIpPaMMy MarucTpaTypbl, sl PELIEHUS Pa3IMYHBIX
3ajjay MPaKTUYECKOM U HaAy4YHO-HUCCIIE0BATENILCKOM NeSTEIbHOCTH.

3ajaun OCBOCHUS JUCIUTUTHHBI:
pHUOOpeTEeHUE CTYJACHTaAMU 3HAHUM O TEXHOJIOTUSX MOJArOTOBKH, XpaHEeHUs, 00paboTku

M aHajau3a OOJIbIINX JaHHBIX

MNPUMCHCHUEC CTATUCTUYCCKUX M MATCMATUUYCCKHX MCTOAOB [JIA aHalin3a 0OIBIINX

00beMOB HH(pOpMAITHH;

npruoOpeTeHNE MPaKTHYSCKUX HABBIKOB paboThl ¢ MeTonamu Map Reduce.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Huctmumna «TexHonorun xpaneHust 1 00pabOTKH OONBIINX 00BEMOB HH(DOPMALTUN

OTHOCHUTCSI K 0a30BOM
O6pa3zoBareabHOI

4acTu
[Iporpammel

bnoka 51.B.02
1o

OCHOBHOI
02.04.03

«IMCUMITMHBL
HANpPABJIEHUIO MOATOTOBKH

(Momymm)»
MarucTpoB

MaremaTuueckoe o0ecreueHue u AJIMUHHUCTPUPOBAHUC I/IH(I)OpMaI_II/IOHHBIX CHCTCM.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 1O
JUCHUIIVIMHE (MOAYJ10), COOTHECEHHBIX C INTAHUPYEMbIMHU
PE3YJbTATAMHU OCBOEHHUSA OBPA3OBATEJIBHOM IMPOT'PAMMBI

[Ipouiecc w3y4yeHHWs] AMCHMIUIMHBI HalpaBieH Ha (OPMUPOBAHUE CIEAYIOUINX
KOMIIETEHIINN:
Kon u HanMeHoBaHue | [lepedeHp MmIaHupyeMBbIX Pe3yJIbTaTOB 00YUYEHHUsS MO TUCIUIUINHE

peanu3yemMoin KOMIIETEHIUN (MOOymI0), COOTHECEHHBIX C HWHAMKATOPaMH  JOCTHKCHHS
KOMIIETEHIIUHA
CHOCO6eH HUCIIOJIB30BAaTh OCHOBHBIC 3]—[3Tb: HpI/I‘II/IHI:-I BO3HUKHOBCHUS TpeH;:[a 60J'H)IHI/IX JAaHHBIX npoueccm

METOIBI u cpezcTBa
ABTOMATH3AIMN  MPOSKTHPOBAHUS,
peanu3alyu, UCIBITAHUI U OLIEHKU
KadecTBa npu CO3JJaHUHU
KOHKYPEHTOCIOCOOHOTO
MPOTPaAMMHOTO MPOAYKTA i
IIPOTPaMMHBIX  KOMIUIEKCOB, &
TaK)K€ CIOCOOEH  HCIOJIB30BaTh
METO/BI 51 cpencraa
aBTOMaTHu3aluu, CBSI3aHHBIC C
COIPOBOXKICHUEM,
aIMUHACTPUPOBAHUEM 51
MOJICpHU3AIHEH MPOTPaMMHBIX
MPOIYKTOB u MIPOTPAaMMHBIX
komiuiekcoB (ITK-5)

aHanu3a OOJNBIINX JaHHBIX; OCHOBHBIC IOJAXOABI K 00paboTke OOoNbIINX
MacCHBOB JIaHHBIX;

YMmern: QopMynuMpoBaTh ITOPUTMBI; BHIOMPATh MOAXOASIIMH WHCTPYMEHT
aHanu3a OOJBIIMX JAHHBIX; BEIOMPATH IOJXOJIIYI0 TEXHOJOTHIO XPAaHEHUS
GOJIBIINX TaHHBIX.

Baaners: CoBpeMEHHBIMHM HHCTPYMEHTaMU pabOThI C OOJIBIIMMH JaHHBIMH.

CIOCOOEH HCIOJIb30BAaTh 3HAHUA
HarpaBJIeHUH pa3BHUTHS
KOMIIBIOTEPOB € TPAJULMOHHOMN

(HeTpagUIMOHHOI) apPXUTEKTYPOH;

COBPEMEHHBIX CHCTEMHBIX
TIPOTPAMMHBIX CpPeICTB,
OTIePAIMOHHBIX CHCTEM,
OTIePAIMOHHBIX u CETEBBIX

0001109€K, CEPBHUCHBIX IPOTPaAMM;
TCHACHLUMH Pa3BUTH (QYHKIMH ¥

3HaTh: TPUYMHBI BO3HUKHOBCHUS TpPEHAAa OOJNBIIUX JAHHBIX; MPOIECCHI
aHanmu3a OOJNBIIMX JTaHHBIX; OCHOBHEIC ITOJXOABI K 00paboTKe OOJBIINX
MACCHBOB JIaHHBIX;

YMmerb: (QopMyIHpOBaThH aNTOPUTMBI; BHIOMPATh MOAXOIAMIMNA WHCTPYMEHT
aHanu3a OOJIBIIMX [AHHBIX; BRIOMPATh MOJIXOJSIIYI0 TEXHOJOTHIO XPAaHEHUS
OOJIBIINX JAHHBIX.

Bnaners: CoBpeMEeHHBIMH HHCTPYMEHTaMH PabOThI ¢ OOJIBIIMMHU JAHHBIMHU.




ApXHUTEKTYP po0eMHo-

OPHEHTHPOBAHHBIX MPOTPAMMHBIX

cucTeM u KOMILJICKCOB B

npodecCHOHANBHON  IeSATENbHOCTH

(IIK-6)

CIOCOOEH HMCIONIb30BaTh OCHOBHBIE | 3HATBH: INPUYMHBI BO3HHKHOBEHHUS TpeHAa OOJBIIUX JaHHBIX; IPOLECCH
KOHLIENITYaIbHbIE MOJIOKEHHS | aHanu3a OOJBLIMX JaHHBIX; OCHOBHBIE MOAXOJbl K 00paboTke OOoNbIINX
(DYHKIIMOHAJIBHOTO, JIOTHYECKOTO, | MAaCCHBOB JIaHHBIX;

00BEKTHO-OPHEHTHPOBAHHOTO U | YMeTb: (GopMynIHpoBaTh ITOPUTMBI; BBIOMPATh MOAXOMSIIMNA WHCTPYMEHT
BU3YaJIbHOTO HanpaBJICHUH | aHanW3a OOJBIIMX JAHHBIX; BEIOMPATh MOAXOJSILYI0 TEXHOJOTHIO XPAaHEHUS
MPOTPaMMHUPOBAHUS, METOMBI, | OOJBIINX NAHHBIX.

croco0OBl W CpeicTBa pPa3paboOTKH
oporpaMM B paMKaX  9THX
Hanpasnenuii (ITK-7)

Baaners: CoBpeMEHHBIMH HHCTPYMEHTAMHU PaOOTHI C OOIBIINMH JaHHBIMH.

4. OBBEM JUCHUIIJINHbI

4.1. O0beM IMCHMILIMHBI B 32a4eTHBIX eqHHHIAX (Bcero) — 6 3E.
4.2. Tlo Buaam yuyeOHOii paGoThI (B yacax):

KosnnuectBo yacoB ((popma o0yueHus ouHast)

Buna yueonoii

B T.4. mo cemecTpam

padoThI Bcero no niiany 1
1 2 3 4

AyInuTOpHbBIC 36/36* 36/36*
3aHSATHS:
Jlekuyu 18/18 18/18
NPaKTHYECKHE U - -
CEMHMHAPCKHE 3aHATHS
nabopaTOpHbIC 18/18 18/18
paboThI
(J1aGopaTopHbIi
MPAKTHUKYM)
CamocTosTenbHas 144 144
pabota
Texymuii KOHTPOJIb WHJIUBUIyaTbHOE | MHIUBHIYIbHOE

(KOJMYEeCTBO U BUJI:
KOHT.pabora,
KOJIJIOKBUYM,pedepat)

3alaHue 110 JI.p.,
3aaa4u, orpoc

3aaHue 110 JI.p.,
3aaa4u, Oompoc

KypcoBas padota

Buanr
IIPOMEKYTOUHON
aTTecTaluu (3K3aMeH,
3a4er)

Ok3ameH, 36

Oxk3ameH, 36

Bcero yacoB no
JUCIHUITIIINHE

216

216

*B cnyuae HeoOX00UMOCMU UCNONb308AHUS 8 YUeOHOM npoyecce 4acmudHO/UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00PA308AMENbHBLIX MEXHON02UNl 6 mabnuye uepe3 Cieul YKA3bl8AENICsl

Koauvyecmeo

uacoe pabomoi

IIIIC ¢ obyuarowumucs 011 nposedeHus 3aHAMull 8

OUCMAHYUOHHOM opmame ¢ NPpUMeHeHUeM dJIeKMPOHHO20 00YYeHUs.

4.3. ConepxaHue TMCUMILTUHBI (MoayJisi). PacnpenesieHue 4acoB 1o TeMamM u
BH/JaM y4eOHOil padoThbI:

dopma 00yueHus1 — ouHas



Buabl yueOHbIX 3aHATHI

AyIMTOpPHBIE 3AHATHS dopma
Haspamme u NpaKTu | jgadop B T.4. Camocrog | TEKYLLEro
Bcero YyecKHe | aTOPH | 3aHATHS B KOHTPOJIA
PASAEIOn H TeM TR ansas asi HHTEPAKT reabuan 3HAHMI
197011 . padora
, padot MBHOM
ceMHHap a* popme
Tema 1. BBomubIit 10 2 8 YcrHBIIT
0030p: 9TO Takoe orpoc
Big Data u qys gero
HYKEH.
Tewma 2. O630p 68 2 6 6 54 YcTHbIT
PEISIIIMOHHBIX 623 ompoc,
JTAHHBIX. poBepKa
pelIeHus
3a1a4
Tema 3. 10 2 8 YcTHBIN
[TpeamerHo- OIpoC
OpPUEHTUPOBAHHBIC
UH(POPMAIIMOHHBIC
0a3bl TAHHBIX.
Tewma 4. 10 2 8 YcTHBIT
MapReduce: ompoc
METOIOJIOTHS U
TEXHOJIOTHS
pacmpeaeneHHbIX
BBIUMCIICHUM.
Tema 5. Beenenue B 10 2 8 YcrabIi
Hadoop. OIpOC
Tema 6. O6paboTka 10 2 6 6 8 YcTHBIN
JTAHHBIX B peaTbHOM orpoc,
BpPEMCHH. poOBepKa
naboparop
HBIX paboT
Tema 7. MaccoBo- 10 2 8 YcTHbI
napasureIbHas orpoc
CTPYKTYypa -
Massive Parallel
Processing.
Tema 8. 10 2 8 YcTHBIN
Brruncnenue OIpocC
JECKPUTIITHBHBIX
CTaTHCTUK IS
00X 00BEMOB
JTAaHHBIX.
Tewma 9. Data 42 2 6 6 34 VYcrHbIT
Mining u Big Data. orpoc,
poBepKa
naboparop
HBIX paboT
Htoro 216 18 - 18 18 144




5. COAEPKAHME KYPCA

Tema 1. BBoanblii 0630p: uto Takoe Big Data u niis gero HykeH.
¢ kakux 00beMoB HaunHaercs Big Data
pENIALMOHHBIC U HEPEISIIIMOHHBIE 0a3bl TaHHBIX
MIOTOKH JTAHHBIX
Tema 2. O030p peNAMOHHBIX 0a3 TaHHBIX.
SQL-cepBep: OCHOBHBIE TPUHIIHIIBI, TPUMEPHI
NoSQL 06a3sI JaHHBIX: 0030D, TPUMEPHI
Tema 3. [IpenMeTHO-OpHEHTUPOBaHHbBIE HH(POPMAIIMOHHbIE 0a3bl JAHHBIX.
Data Warehausig
Tema 4. MapReduce: METO010THS U TEXHOJIOTHS PACTIPEACTICHHBIX BEIYUCICHHH.
Ortan Map — npeaBapuTenbHONH 00pabOTKU
Oran Reduce — cBepTKU pe3ybTaTOB
[Tpumeps! GyHKINN
Tema S. Beenenue 8 Hadoop.
ocHoBHbIe npuHIMIBE Hadoop
komroneHTsl Hadoop
paboTa ¢ HepeNnAUOHHBIMU JAHHBIMU
PUMEPBI HCTIOITB30BAHMUS
MapReduce B Hadoop
HajcTpoiiku Hive u Pig
Tema 6. OOpaboTKa TaHHBIX B PeaJTbHOM BpPEMEHHU.
Storm,
Spark,
Impal
Tema 7. MaccoBo-napauiensHas cTpykrypa - Massive Parallel Processing
MacImTaOupoBaHKE PEISIIMOHHBIX 0a3 TaHHBIX
napajielibHOE BIOJIIHEHHE 3arpocoB K bJ]
apxurektypa Hub and Spoke
Tema 8. Brrunicienne 1eCKpUITUBHBIX CTATUCTUK Il OONBIINX 00bEMOB JJAHHBIX.
YacTOTHI,
CpelHue,
CTaHJApTHBIE OTKIOHEHHUS,
Me/IuaHsbl,
KBapTHIU
Tema 9. Data Mining u Big Data
KJIacTepu3alns, CEerMEHTAllUs, aJIrOpUTMbl K-cpemHux, EM -  Expectation-
maximization
uepapxuyecKkas KjiacTepu3anus
KJIacCU(pUKAIUs JAHHBIX
MIPEAVKTUBHBIA aHAIN3
PErPECCUOHHBIE NEPEBbSI
MpaBuIa aCCOIMAINI
machine learning.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKWX 3AHSITUI
He npenycmotpenst YII.



7. JABOPATOPHBIE PABOTBI (JIABOPATOPHbLIN ITPAKTUKYM)

JlabopaTopHas padora 1

Tema: paboma ¢ HAbOPOM OAHHBIX

Lesb padoThI: MOTyYEeHUE IPAKTHUECKUX HABBIKOB pabOTHI ¢ OMOIHOTeKaMH ISt

paboThI ¢ JaHHBIMU (TIPEIBAPUTEILHOTO aHAIN3a JaHHBIX) Ha si3bike Python.

3amanue: ucrnosb3ys nporpammy Jupiter Notebook wiu ero anbrepHaTUBY, S3bIK

nporpammupoBanus Python, oudnauoreku OS, 10, Pandas, Pandas-Profiling, AutoViz, nyxHo

CAcIaTh CJICAYIOUICC:

1)
2)
3)

4)

5)

6)

7)
8)
9)

3arpy3uTh HaOOp TAaHHBIX COTJIACHO BAPHAHTY;

HOJIYYUTh HHPOPMAIIHIO 0 HAOOpe JaHHBIX U JaHHBIE U3 HA0Opa;

00paboTaTh MyCThIE 3HAYEHUS U JyOIUKATHI (TP OTCYTCTBUH TaKUX CO3/1aTh BTOPOM
HabOp, B KOTOPOM YJQJIUTh U IPOAYOJIHMPOBATh YAaCTh JAHHBIX U BBINOJIHUTH ATY
4acTh 3aJaHUs C HUM);

NPOBECTH KOHCTPYHMPOBAHWE IPU3HAKOB HA0Opa IAHHBIX, HCIONb3YysS Ppa3IUYHbIC
CIocoObl M3MEHEHMsI COocTaBa CTOJIONOB (clrenarb HE MeHee 3 pa3sHbIX HAaOOpOB C
Pa3sHbIM COCTABOM ITPHU3HAKOB, BCTABUTH O6’b$[CH€HI/I$[, IMo4YeMy MOABUIIMCH HUIIN ObLIH
yJaJeHbl IPU3HAKH);

CT€HepUpOBaTh HOBBI HAOOp JAaHHBIX, YaCTh JAHHBIX B KOTOPOM OYJeT U3 MEepBOro
Ha60pa, MU BBIIIOJIHUTH BCE€ BO3MOXHBIC OIICpaliun O6”I>GI[I/IHGHI/I$[ JaHHBbIX U
3aM0JIHEHNsI HA0OPOB JaHHBIMHU C YUETOM JPYyroro Habopa;

BBIIIOJIHUTh HE MEHEEe 5 pAa3IUYHbIX oOlNepauuil TPYNIUPOBKU U arperamuu(
UCIIOJIb30BaTh Pa3HbIE METO/IbI);

npuIyMaTh HOBbIE TPU3HAKU B Habope (He MeHee 3);

B OJJTHOM M3 HOBBIX HAOOPOB JAHHBIX CO37aTh COCTABHOM MHJIEKC;

HAlTHU KaTeropuajibHble NPU3HAKU U MPOU3BECTH MX KOJUPOBaHHE (HE MEHee yeM 2

croco0amMu);

10) moyTyYuTh CTaTHCTHYECKHIA JaHHBIX O HA0OPE;

11) moCTpOUTh MO OJHOMY M3 MOJeH HCXOTHOro Habopa THUCTOTrpaMMy, JUArpaMMbl

paccerBaHuUsl, IUArPaMMYy <«GIIIMKOB C YCUKaMM», UCTIONB3ys oubmmoteky Pandas;

12) mocTpouTh MHTEPAKTHBHBINM OTYET, UCTIONB3Yst Oubmmoteky Pandas-Profiling;

13) moctpouth rpadukH MO MPOTHOZUPYEMOMY IApaMeTpy, HCIOIb3ys OHOIHOTEKY

AutoViz.



OT14éT 10 JTabopaTOPHON pabOTE JOJKEH CONCPKATH:

1. ®amunuio u HOMep IpyHIbl yyallerocs, 3aJaHue, BapUaHT.
2. Omnmcanue HabOpa JaHHBIX.
3. HpOTOKOJ’I BBIIIOJIHECHUA pa6OTBI CO BCEMMU 3aJa4yaM.
4. BrIBOJEL.
5. Kon.
Bapuantbl
1 https://www.kaggle.com/benroshan/factors-affecting-campus-placement
2 https://www.kaggle.com/arashnic/hr-analytics-job-change-of-data-scientists
3 https://www.kaggle.com/sl6149/data-scientist-job-market-in-the-us
4 https://www.kaggle.com/malekzadeh/motionsense-dataset
5 https://www.kaggle.com/cnic92/200-financial-indicators-of-us-stocks-20142018
6 https://www.kaggle.com/christianlillelund/passenger-list-for-the-estonia-ferry-disaster
7 https://www.kaggle.com/mosemet/south-african-powerball-results-lottery
8 https://www.kaggle.com/monogenea/birdsongs-from-europe
9 https://www.kaggle.com/olgabelitskaya/svhn-preproccessed-fragments

10 https://www.kaggle.com/yasserh/breast-cancer-dataset

11 https://www.kaggle.com/iabhishekofficial/mobile-price-classification

12 https://www.kaggle.com/yasserh/heart-disease-dataset

13 https://www.kaggle.com/kukuroo3/body-performance-data

14 https://www.kaggle.com/fedesoriano/heart-failure-prediction

15 https://www.kaggle.com/imakash3011/customer-personality-analysis

16 https://www.kaggle.com/fedesoriano/stroke-prediction-dataset

17 https://www.kaggle.com/shivamb/machine-predictive-maintenance-classification

18 https://www.kaggle.com/alexteboul/heart-disease-health-indicators-dataset

19 https://www.kaggle.com/affanazhar/covid19-daily-data-updated

20 https://www.kaggle.com/mitishaagarwal/patient

BeinonHeHne 1a60paTopHOit MOYKHO J1€/IaTh:
1) Ha cBoém kommbiotepe Jupiter Notebook (Heo6xoaumo ckauaTh HAOOP JaHHBIX);

2) www.kaggle.com (mabop moctymen uepes Add data);
3) https://colab.research.google.com/ (Heo6X01UMO 3arpy3uTh JaHHBIE B CPEIY).

JlaGopaTtopnas pabora 2

Tema: pecpeccuonuvie mooenu

He.ﬂb paﬁon: ITOJIYUCHHUEC MMPAKTUYCCKUX HABBIKOB ITOCTPOCHUA U UCITIOJIb30BaAHUA


https://www.kaggle.com/benroshan/factors-affecting-campus-placement
https://www.kaggle.com/arashnic/hr-analytics-job-change-of-data-scientists
https://www.kaggle.com/sl6149/data-scientist-job-market-in-the-us
https://www.kaggle.com/malekzadeh/motionsense-dataset
https://www.kaggle.com/cnic92/200-financial-indicators-of-us-stocks-20142018
https://www.kaggle.com/christianlillelund/passenger-list-for-the-estonia-ferry-disaster
https://www.kaggle.com/mosemet/south-african-powerball-results-lottery
https://www.kaggle.com/monogenea/birdsongs-from-europe
https://www.kaggle.com/olgabelitskaya/svhn-preproccessed-fragments
https://www.kaggle.com/yasserh/breast-cancer-dataset
https://www.kaggle.com/iabhishekofficial/mobile-price-classification
https://www.kaggle.com/yasserh/heart-disease-dataset
https://www.kaggle.com/kukuroo3/body-performance-data
https://www.kaggle.com/fedesoriano/heart-failure-prediction
https://www.kaggle.com/imakash3011/customer-personality-analysis
https://www.kaggle.com/fedesoriano/stroke-prediction-dataset
https://www.kaggle.com/shivamb/machine-predictive-maintenance-classification
https://www.kaggle.com/alexteboul/heart-disease-health-indicators-dataset
https://www.kaggle.com/affanazhar/covid19-daily-data-updated
https://www.kaggle.com/mitishaagarwal/patient
http://www.kaggle.com/
https://colab.research.google.com/

perpecCHOHHBIX MojIesel Ha s3bike Python ¢ ncnonp3oBanuem 6ubamorek Scikit-Learn u

StatsModels.

3aganue: ucrnonb3ys nporpammy Jupiter Notebook, s3eik mporpammupoBanus Python,
oubmmorexu Scikit-Learn, StatsModels, NumPy, Matplotlib u ap. BBIIOIHUTE CICIYIOIINE
3a/1aHus:

[] Iapnas perpeccusi: TOCTPOUTH JIB€ pEIM3ALUU TAPHOW JIMHEHHOMN
perpeccuonHoi Moaenn Ha Oaze 2 OubOmmorek Scikit-Learn, StatsModels,
CPaBHHTh W HHTEPIPETHPOBATh IOJYYCHHBIC PE3YJIbTAThl, BXOIHBIC JAHHBIC
paccuuTaTh COIVIACHO BapUaHTy B TaOJIULIE.

[0 MHo:kecTBeHHAsi perpeccusi: /Uil CBOCTO BapHaHTa MPOBECTH PErPECCHOHHOEC
MOJIeTMpOBaHKe (IOCTPOUTh MHOKECTBEHHYIO PETPECCHOHHYIO MOJIENb, CChUIKA
JUTs CKauKW JIaHHBIX Ha CTpaHMIile B paszene Data tables, BoiOparh He mMenee 50
CTPOK):

0 BBIOPATH BBIXOAHYIO MPOTHO3UPYEMYIO IEPEMEHHYTO,

O TIOCTPOHWTH PErpecCHOHHYI0 MOJEIb CO 3HAYMMBIMH —IapaMeTpaMu
(OIIEHUTh KOppENAIH MeXay (akTopam, MOCIEAOBATENbHO T00aBIATH
(baKkTophl ¥ CPAaBHUBATH KAYECTBO MOTy4aeMbIX MOJIEINIEH, M0100paTh BH/
GyHKIUM (BU3YyaJbHBIM aHaAJIN3), OLIEHUTH aJEKBATHOCTh MOJIENH IO
CTATHCTHYIECKHM TOKA3aTeIsIM, KayKIbIi M3 9TAllOB IIPOKOMMEHTHPOBATH B
oT4ere),

0 HUHTEPIPETUPYETE PE3yJIbTaThl MOJACITUPOBAHUS (YTO 3HAYUT MOTyYCHHAS
bopmyna, Kakue MepeMEHHbIC BHOCAT OOJBIIMN BKJIAA, 4TO OyIeT MpH
W3MEHEHHH HE3aBHCHMBIX IEPEMEHHBIX C 3aBHCHMON),

O TIPOrHoO3WpOBATH HOBBIC 3HAUCHUA C IOMOIIBIO HOCTpO@HHOﬁ MOJICIIH.

OruéT no nabopatopHoii paboTe TOMKEH COACPKATh:

DaMUIUIO U HOMEP TPYIIBI yYaILErocs, 3a1aHle, BApUaHT.
OnucaHue MOJyYEHHBIX PETPECCUOHHBIX MOJEIEH.

IIpoTOKOI NOCTPOEHUS U UCIIOJIB30BAHUS PETPECCHOHHBIX MOJEIEH.
CpaBHUTENBbHBIN aHATU3 MOJIEIIEN 110 TIEPBOM 3a7aue.

WHTepnperanus pe3ysbTaToB 10 BTOPOH 3a1aye.

2 e L

Kon.

BapuanTsbl



BapuanTt

ITapnas

MHoxecTBeHHas

1. Y=3*x +random(5) Ha6op nanubix
https://dataportal.orr.gov.uk/statistics/passenger-experience/delay-
compensation-claims/

2. Y=5*x + random(10) Ha6op maHHBIX
https://dataportal.orr.gov.uk/statistics/usage/freight-rail-usage-and-
performance/

3. Y=4*x + random(13) Ha6op maHHBIX
https://dataportal.orr.gov.uk/statistics/passenger-experience/disabled-
persons-railcards/

4., Y=2*x + random(4) HaGop maHHBIX
https://dataportal.orr.gov.uk/statistics/passenger-experience/passenger-
rail-service-complaints/

5. Y=6.8*x + random(7) HaGop manHbIX
https://dataportal.orr.gov.uk/statistics/passenger-experience/passenger-
assistance/

6. Y=3.3*x +7- random(9) HaGop manHbIx
https://dataportal.orr.gov.uk/statistics/passenger-experience/passenger-
satisfaction-complaints-handling/

7. Y=8.3*x +7 random(10) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/performance/passenger-rail-
performance/

8. Y=2*x +random(5) Ha6op nanHbIx
https://dataportal.orr.gov.uk/statistics/finance/rail-fares/

0. Y=2.5*x + random(10) Hab6op nanHbIx
https://dataportal.orr.gov.uk/statistics/finance/rail-industry-finance/

10. | Y=1.4*x + random(13) Hab6op nanubIx
https://dataportal.orr.gov.uk/statistics/health-and-safety/rail-safety/

11. Y=2.3*x + random(4) Ha6op nanubIx
https://dataportal.orr.gov.uk/statistics/health-and-safety/occupational-
health/

12. | Y=1.8*x + random(7) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/rail-
infrastructure-and-assets/

13. | Y=25.3*x -7- random(9) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/rail-
emissions/

14. | Y=81.3*x -7 random(10) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/asset-
condition/

15. | Y=2*x - random(4) Hab6op nanubIx
https://dataportal.orr.gov.uk/statistics/finance/rail-industry-finance/

16. | Y=6.8*x - random(7) HaGop nanupIx
https://dataportal.orr.gov.uk/statistics/health-and-safety/rail-safety/

17. | Y=3.3*x -7- random(9) HaGop nanHpIx
https://dataportal.orr.gov.uk/statistics/health-and-safety/occupational-
health/

18. | Y=8.3*x - random(10) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/rail-
infrastructure-and-assets/

19. | Y=2*x -random(5) HaGop nanHbIx
https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/rail-
emissions/

20. | Y=2.5*x - random(10) HaGop nanHbIx

https://dataportal.orr.gov.uk/statistics/infrastructure-and-emissions/asset-
condition/




JlaGopaTopnas padora 3

Tema: oopabomra ecmecmeenno2o sizvika (NLP)

He.]'[l) p360TbI: IMOJIYUCHHUC MMPAKTUYCCKUX HABBIKOB MCITIOJIB30BaHUSA I'CHCTUYCCKUX

IITOpPUTMOB Ha si3bike Python ¢ ucnonszoBannem 6ubmmorexu Natasha.

3aganue: ucrnonb3ys nporpammy Jupiter Notebook, s3eik mporpammupoBanus Python,

oubmorexy Natasha peannzoBaTh nmpeaBapuTEIbHYIO 00paOb0OTKy TEKCTa Ha PYCCKOM SI3BIKE,

BBITIOJIHUB 3aa4y COTJIaCHO BApHUaHTY.

OTuéT 1o 1abopaTopHO paboTe MOIKEH COACPKATh:

1. damunwmio u HOMCp I'pYIIIIbI YHAIIETOCs, 3aIaHUC, BAPHUAHT.
2. AnropuTM pelieHus 3a1auu.
3. Pesynbrarhl 00pabOTKH TEKCTA.
4. Kog.
5. O6pabarbiBaeMblii TEKCT Ha PYCCKOM SI3bIKE (HAWTH MOAXOISIIMNA WM CT€HEpUPOBATH
COrJjIaCHO 3az(aHmo).
Bapuanrtbl
No Teker 3ananue
1 JIro060ii Xy 105)KECTBEHHBIN pacckas M3Bneus Bce nmpuiiaratesbHble U3 TEKCTa U IJIs1 KaXKJ10TO
npujaaraT€JIbHOTO BBIBECTHU CITMCOK CYHICCTBUTE/IBHBIX, C
KOTOPBIMHU OHO yNOTPEOIISUIOCH (B HOPMAITH30BAHHOM BH/IE).
2 JIro60ii Xy 105)KECTBEHHBIN pacckas IloacunTaTh KOIMYECTBO MPEJIOKEHUN, CIOB, I1arojos,
CYIIECTBUTECIIbHBIX, CKOJIBKO YHUKAJIBHBIX I'JIaroJIoB U
CYIIECTBUTCIbHBIX B TEKCTE, BBIBECTU UX CIHMCKH.
3 https://histrf.ru/read/biographies/ivan-iv- W3Bjie4b BCE MEPCOHBI M COMOCTABUTH UM BCE TJIaroJIbl, C
groznyi KOTOPBIMH OHH ObUIN CBsI3aHbI (B HOPMaIIbHOI (hopme),
MOJACUYNUTATH YACTOTY CBA3AHHBIX TJIAr0JIOB.
4 https://ria.ru/20130304/925668903.html H3Biieub «TPOWKU» JaTa — IIaroi — nepcona (YIoMsHyThIe B
OJTHOM MPEJUI0KESHHH).
5 http://inmotion.live/notes/mysql-story/ CorocTaBUTh OpraHU3aluH U IEPCOHBI.
6 JIro0oit XyI0KEeCTBEHHBIH pacckas [MoacunrtaTh AJsI KaXI0H YaCTH PEUH, CKOJIbKO YHUKAIBHBIX
CJIOB OBIJIO B TEKCTE.
7 B TekcTe n0mKHO OBITH YIOMHUHAHUE HE [oxcunTaTh 00MIYI0 CyMMY ACHEKHBIX CPEICTB YHOMSHYTHIX
MEHee 5 BaJloT. B TEKCTE C YYETOM Kypca BajkoT.
8 https://www.rusempire.ru/istoriya-rossii- JIist KaXKJI0r0 BeKa CJIENIaTh CIIMCOK TIEPCOH.
kratko.html
9 https://www.rusempire.ru/istoriya-rossii- JIJis KaX10r0 AE€CATUIETHS CAENATh CIIMCOK JIOKALIMH.
kratko.html
10 https://www.rusempire.ru/istoriya-rossii- Haiitu BCce yHHKaIbHBIC MIMEHA M OTYECTBA.

kratko.html

JlaGopaTtopunas padora 4

Tema: pe‘KOJlr'leH()Cll’l’l€.7bel€ cucmemaol

Leanb padoThi: moyuyeHHE NPAKTUYECKUX HABBIKOB OCTPOCHUS PEKOMEHIATENIbHbIX

cucreM Ha s3bike Python ¢ ucmonb3oBannem OuOIMOTEKH SUrPrise.



https://histrf.ru/read/biographies/ivan-iv-groznyi
https://histrf.ru/read/biographies/ivan-iv-groznyi
https://ria.ru/20130304/925668903.html
http://inmotion.live/notes/mysql-story/
https://www.rusempire.ru/istoriya-rossii-kratko.html
https://www.rusempire.ru/istoriya-rossii-kratko.html
https://www.rusempire.ru/istoriya-rossii-kratko.html
https://www.rusempire.ru/istoriya-rossii-kratko.html
https://www.rusempire.ru/istoriya-rossii-kratko.html
https://www.rusempire.ru/istoriya-rossii-kratko.html

3amanue: ucnoiss3ys nporpammy Jupiter Notebook, si3eik nporpammupoanust Python,

OoubmmoTexy Surprise u zp.:

1) sarpy3uTh HaOOp MAHHBIX COIVIACHO BapHaHTy, MpeoOpa3oBaTh JaHHBIE B Ciydae

2)

3)
4)

OT4éT 110 JTabOPaTOPHOM PabOTE OJDKEH CONCPIKATh:

HEOOXOAMMOCTH B COOTBETCTBYIOIIHUMA BHI,

HUCIIOJB30BaTh MCTOJ  COINIACHO

(IIpOTHO3HBIX PEUTUHIOB),

BAPUAHTY UL

MOJTYy4YECHUS

PEKOMEH JALIUI

IMOJIYYNTHh 3HAYCHH OLICHOK MOJCIIN IIPOTHO3a U UHTCPIIPETUPOBATE PE3YJIbTAT,

BBIBCCTHU BaHpaH_II/IBaeM]EJﬁ B BApHUAHTC

pe3ynbTaT (Hamucarthb

GbyHKIUIO

COOTBCTCTBYIOIIMMH BXOAHBIMU IIapaMETpaMH M BbBIBOAOM, IPHUBECTU B otuére 3

pe3yibTaTa BeI30Ba (YHKIUU C Pa3HBIMU ITapaMeTPaMu).

1. ®amunuio 1 HOMep IpyHIbl yyallerocs, 3aJaHue, BapUaHT.

2. OnucaHue MOIXy4eHHOTo Habopa TaHHBIX.

3. ITlonHoe ommcaHue MCTOJAa M3 BapHaHTa (aJ'Il"OpI/ITM/(I)OpMy.]'ILI, BbIAABACMBbIC 3HAUYCHUA,

UX UHTEpHpeTanus).

4. llpumep BbIYMCIIEHUN (B pPYyYHYIO IOIIaroBO) MO JaHHBIM W METOAYy W3 BapHaHTa

(00s13aTENBHO).

5. CKpUHBI BBIOJIHEHUS IPOrPAMMBI.

6. Hutepnperanus pe3yiabTaToB (00bSCHEHHE HA KOHKPETHBIX JAHHBIX)

7. Kopa c KoMMeHTapHusIMHU.

Bapuantsl
Bapuanr | HaOGop nannbix Mertoa nporsuosa BeiBoa
(3aKkavaThb J11000¥ MoaAXoAAIMIiI Ha0Op JaHHBIX ¢
pecypca)

1 MovieLens 25M Dataset — wabop peiitunrossix manueix ¢ | random_pred.Normal | Tomn-10
BeO-caiita MovieLens, KOTOpbIii onuckIBaeT 5-3Be3104Hble | Predictor PEKOMEHIOBAHHBI
PEUTHHIH M ACUCTBHUS C IPOU3BOJILHBIM TETMPOBAHHUEM 10 X 00BEKTOB
6onee 60 TeicTyaM (GUIEMOB OT 1,5 MIJUTHOHOB (ToBapoB) 1o
nosp3oBareneM ¢ 1995 o 2019 roxsr. TIOJIH30BATEITIO
https://grouplens.org/datasets/movielens/

2 Netflix Prize - MHOTOBapHaHTHBII HaTACET BPEMEHHBIX baseline_only.Baselin | 5 nau6osee
PSIIOB, KOTOPBI Hcnosb3oBacs B koHkypee Netflix Prize | eOnly TTOXOKHUX
¢ peiituaramu npumepHo 100 muyumoHoB GuiasMoB. B NoJIb30BaTeIen
HaOope naHHbIX Ooee 480000 mombp30BaTeNe, KaXKIBIN U3 JIS 3aJIaHHOT'O
KOTOPBIX NPOMAapPKUPOBaH YHUKAJIBHBIM LIEJIOYUCICHHBIM TI0JIb30BaTEIA
UIEHTU(HKATOPOM.
http://academictorrents.com/details/9b13183dc4d60676b7
73c9e2cd6de5e5542cee9a

3 Book-Crossing — matacet ¢ peiituaramu okojio 300 teicsu | knns. KNNBasic Ton-10 ToBapoB

MHUJIJTMOHOB KHUT U 00€3IMYCHHBIMH JeMOTPapHUSCKUMH
maHHBIMHU 0 Oostee 250 TeICAYaX UX YATATEIIEH.
http://mwww?.informatik.uni-freiburg.de/~cziegler/BX/

(0OBeKTOB),
KOHKPETHOTO
moJib3oBareds (1Mo



https://grouplens.org/datasets/movielens/
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.random_pred.NormalPredictor
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.random_pred.NormalPredictor
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.baseline_only.BaselineOnly
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.baseline_only.BaselineOnly
http://www2.informatik.uni-freiburg.de/~cziegler/BX/
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNBasic

peaJIbHOMY

peiiTunry)

4 Amazon Review Data — MHOTOMUITHOHHBIN HAGOD knns.KNNWithMean | Tom-10
0030pOB, PEHTHHIOB M METa/IaHHBIX MIPOJYKTOB S PEKOMEHIOBaHHBI
(onmcanue, KaTeropus, LieHa, OpPeH]|, XapaKTePUCTUKH, X 00BEKTOB
¢oT0), a TaKKe JaHHBIE O TIPOCMOTPE CCHUIOK. (ToBapoB) no
https://nijianmo.github.io/amazon/index.html IOJIb30BATEIIO0

5 REKKO CHALLENGE — Habop qaHHBIX OT OHJIaWH- knns.KNNBaseline 5 Haubouee
knHoTeatpa OKKO st koHKypca 1mo pa3paboTke TTOXOKUX
pexoMeHaaTensHBIX cucteM 2019 rona. TOJIE30BaTEIEH
https://boosters.pro/championship/rekko_challenge/data IJ151 33ITaHHOTO

TI0JIb30BATEIIA

6 LastFM — maracet comepuT HHHOPMAIIHIO O matrix_factorization. | Ton-10 ToBapos
COLMANTBHBIX CETSX, Terax M MPOCITyIIHBAHHH SVD (00BEKTOB),
MY3bIKaJIbHBIX UCIOJHUTENIEH OT 2 THICSAY I10JIb30BATENEH KOHKPETHOTO
oHaiiH-My3biku Last.fm. noJb30BaTes (1o
https://files.grouplens.org/datasets/hetrec2011/ peansHOMY

peiTunry)

7 Social Network Influencer — naracer Peerindex, kotopsiit | matrix_factorization. | Tom-10
BKJIFOYAET CTAHJAPTHYIO 3a7a4y U3y4YE€HUs [IapHBIX SVDpp PEKOMEHOBAaHHBI
HpeZ[HO‘-ITeHHfI. BHCCL Kaxxaas TO4Ka JaHHBIX OIIMChIBACT X O6’LCKTOB
JBYX 9€JOBEK U NMPEIBAPUTEIBEHO PACCINTAHHBIC (ToBapoB) no
CTaH/IapTHU30BaHHBIC (YHKIIMN HA OCHOBE aKTHBHOCTH B TI0JIb30BATEIIO
Twitter: 00beM B3aUMOIEHCTBHM, KOTUIECTBO
MOANNCYUKOB | TIP. JUIS KKAOTO YETOBEKa.
https://www.kaggle.com/c/predict-who-is-more-
influential-in-a-social-network/data

8 Million Song Dataset — Ha6op 3BykoBbIX Gy 1 matrix_factorization. | 5 nauboiee
METaAaHHBIX JIsI MUJIJIMOHA COBPEMEHHBIX MY3bIKaJIbHBIX M IIOXO0XKHUX
tpekoB ot Echo Nest. http://millionsongdataset.com/ TOJIb30BaTEIICH

JUIS 38JAaHHOTO
N0JIb30BATEIs

9 Free Music Archive (FMA) — naGop jeraapHbIX slope_one.SlopeOne | Tomn-10 ToBapos
ayauo3anucei Ui 3a7a4 aHaliu3a My3bIKU - TPOCMOTP, (0OBeKTOB),
MOMCK U OPraHU3alus KOJJICKIUH. KOHKPETHOTO
https://github.com/mdeff/fma moJis30Bare’ist (1o

pearbHOMY
peiTuHry)

10 Steam Video Games - Habop AaHHBIX O AEHCTBUIX co_clustering.CoClus | Ton-10
MOJIE30BATEIICH U UX XapaKTEPUCTHKAaX OT CaMOTO tering PEKOMEHIOBaHHBI
nomynsipaoro xaba suneonrp, PC Gaming Steam X 00BEKTOB
https://www.kaggle.com/tamber/steam-video-games/data (ToBapoB) mo

M0JIb30BATEITIO

11 Ta-Feng — va6op manubix 0 mokynkax or ACM RecSys random_pred.Normal | 5 mau6osee
10 23+ THICSIY TOBApOB, OT MIPOAYKTOB MUTAHUS H Predictor MIOXO0XKHX
KaHIIEISIPCKUX TOBApOB 10 MeOenu. HoJIb30BaTeNei
http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Ta- VIS 33 TaHHOTO
Feng 10JIb30BaTENISL

12 Beiren — mamHbie 0 peanbHBIX TOKyNKax Ooiee muutnona | baseline only.Baselin | Tomn-10 ToBapos
yenoBek B cynepMapkerax Kuras 3a nepuoa ¢ 2012 no eOnly (oOBexToB),

2013 ron. KOHKPETHOTO

http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Beire ToJIb30BaTes (1o

n pearbHOMY
pEeHTHHTY)

13 MovielLens 25M Dataset — Habop peiiTuaroBsix nansbix ¢ | knns.KNNBasic Ton-10
BeO-caiita MovieLens, KOTOpHIi ONMUCHIBACT 5-3BE3/J0YHEIC PEKOMEHIOBaHHBI
PEHTHHTH U AEHCTBHUS C IPON3BOJIBHBIM TETHPOBAHUEM 10 X 00BEKTOB
6onee 60 Teics9aM (HUIBMOB OT 1,5 MUIUTMOHOB (TOBapoB) Mo
nosp3oBateneM ¢ 1995 o 2019 roxsr. TTOJTE30BATEIIO
https://grouplens.org/datasets/movielens/

14 Jester - AHOHMMHBIE JaHHBIE O PEUTHHIAX IIYTOK knns.KNNWithMean | 5 nauGosnee
(aHEKJOTOB) M3 CHCTEMBI Jester. S TTOX0KHX



https://nijianmo.github.io/amazon/index.html
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNWithMeans
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNWithMeans
https://boosters.pro/championship/rekko_challenge/data
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNBaseline
https://files.grouplens.org/datasets/hetrec2011/
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVD
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVD
https://www.kaggle.com/c/predict-who-is-more-influential-in-a-social-network/data
https://www.kaggle.com/c/predict-who-is-more-influential-in-a-social-network/data
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVDpp
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVDpp
http://millionsongdataset.com/
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.NMF
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.NMF
https://github.com/mdeff/fma
https://surprise.readthedocs.io/en/stable/slope_one.html#surprise.prediction_algorithms.slope_one.SlopeOne
https://www.kaggle.com/tamber/steam-video-games/data
https://surprise.readthedocs.io/en/stable/co_clustering.html#surprise.prediction_algorithms.co_clustering.CoClustering
https://surprise.readthedocs.io/en/stable/co_clustering.html#surprise.prediction_algorithms.co_clustering.CoClustering
http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Ta-Feng
http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Ta-Feng
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.random_pred.NormalPredictor
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.random_pred.NormalPredictor
http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Beiren
http://www.bigdatalab.ac.cn/benchmark/bm/dd?data=Beiren
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.baseline_only.BaselineOnly
https://surprise.readthedocs.io/en/stable/basic_algorithms.html#surprise.prediction_algorithms.baseline_only.BaselineOnly
https://grouplens.org/datasets/movielens/
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNBasic
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNWithMeans
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNWithMeans

https://goldberg.berkeley.edu/jester-data/ T0JIb30BaTeNIeH
JUTS 337IaHHOTO
MOJIb30BATEIS

15 REKKO CHALLENGE — Habop qaHHBIX OT OHJIalH- knns.KNNBaseline Ton-10 ToBapoB
kuHoTeaTpa OKKO s koHKypca 1o pa3paboTke (o0BexToB),
pexomeHaatenbHbIX cucteM 2019 roga. KOHKPETHOTO
https://boosters.pro/championship/rekko_challenge/data nosb30Baress (1o

pearsHOMY
pEHTHHTY)

16 MovieLens 25M Dataset — mHaGop peHTHHIOBBIX MaHHBIX ¢ | Matrix_factorization. | Tom-10
BeO-caiita MovieLens, koTopsrii onmceiBaeT S-38e3nounsie | SVD PEKOMEH/IOBaHHBI
PEUTHHTY U JEHCTBHUS C MTPOU3BOIBHBIM TETHPOBAHUEM 10 X 00BEKTOB
6onee 60 ThicTyaM (GHUIEMOB OT 1,5 MIJUTHOHOB (ToBapoB) mo
roJip3oBareseM ¢ 1995 mo 2019 ronsl. TOJIB30BATEIIO
https://grouplens.org/datasets/movielens/

17 Netflix Prize - MHOTOBapHaHTHBIH HaTaCET BPEMEHHBIX matrix_factorization. | 5 mauboee
PAIIOB, KOTOPBIH Mcosbp3oBaiics B koHKypce Netflix Prize | SVDpp MOXOXKHX
¢ peiituaramu npumepHo 100 MIUTHOHOB QibMOB. B MoJyib30BarTenen
HaOope nanHbix 6omee 480000 mosp3oBaTene, KaXKIbIN U3 JUTS 337IaHHOTO
KOTOPBIX IPOMAPKUPOBAH YHUKAJIBHBIM [IEIOUUCICHHBIM MOJIH30BATENA
HUICHTHU(QHUKATOPOM.
http://academictorrents.com/details/9b13183dc4d60676b7
73c9e2cd6de5e5542cee9a

18 Book-Crossing — natacet ¢ peiitunramu okoso 300 teicstu | matrix_factorization. | Tom-10 ToBapos
MUJITHOHOB KHUT U 00€3TMYICHHBIMH JeMOTpapdeCKUMH NMF (00BEKTOB),
TaHHBIMH 0 Oosiee 250 ThICSYaX WX YATATEICH. KOHKPETHOTO
http://mww2.informatik.uni-freiburg.de/~cziegler/BX/ moJis30Barest (1o

peaslbHOMY
peiTunry)

19 MovieLens 25M Dataset — nabop peiitunrossix mqanueix ¢ | slope one.SlopeOne | Ton-10
BeO-caiita MovieLens, KOTOPBIH OMKUCHIBAET S-3BE3/JOUYHBIE PEKOMEHI0BAHHBI
PEHTHHTY U JCHCTBUS C MPOU3BOJILHBIM TETHPOBAHUEM 110 X 00BEKTOB
6onee 60 Teica4aM (HUIBMOB OT 1,5 MIJUTHOHOB (ToBapoB) o
nosnb3oBateneM ¢ 1995 o 2019 rozsr. MOJIH30BATEITIO
https://grouplens.org/datasets/movielens/

20 Netflix Prize - MmHOrOBapuaHTHBIH AaTaceT BPEMEHHBIX co_clustering.CoClus | 5 naubomnee
PSIIIOB, KOTOPBIi Mcmosb3oBaiics B koHkypce Netflix Prize | tering ITOXOKUX
¢ pefituaTamMu ipuMepHO 100 MITUTHOHOB QruTbMOB. B noJsib3oBarenei
Habope maHHBIX Ooee 480000 momp30BaTeNe, KaKIBIH U3 JUISL 3aJJaHHOTO
KOTOPBIX IPOMAPKUPOBAH YHUKAJIHHBIM [IEIOYHCICHHBIM MTOJTE30BATEIIS

HUICHTU(PHUKATOPOM.
http://academictorrents.com/details/9b13183dc4d60676b7
73c9e2cdb6de5e5542cee9a

* TIpu HECOTJIACOBAaHHOCTH YKa3aHUH B BapHaHTE, C/IeIaTh COOTBETCTBYIOIINE MOSICHEHNS 1 N3MEHEHHS yCIIOBHH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PAGOT, PE®GEPATOB

9. IEPEYEHB BOITPOCOB K 9K3AMEHY

KypcoBble 1 KOHTpOJIBHBIE pabOTHI, pedepaTsl HE MPELYCMOTPEHbBI YUEOHBIM IJIAHOM.

1 Texnonoruu BigData: nate onpenenenne ns BigData, naznauenne BigData, uctopus
NOsIBJICHHsI U OCHOBHBIE puHLMIBI BigData. JlocronHcTBa 1 Heroctatku BigData.

2. TexHonorny ynpasieHus 3HaHUSAMM, BU3yalIN3aly 3HAHUN U UHTEIJICKTyalbHbIE
KapThl. JlaTh onpeneneHne NOHATUSAM, Ha3HAYEHUE TEXHOJIOTUH, IIPUBECTH IIPUMEPBI
IIPOrpaMMHOTI0 00ecrieueH s JUIsl BU3yalln3allui 3HAaHUH U TOCTPOSHMUSI
UHTEJJIEKTyaJIbHBIX KapT.

3. JlanHble, MH(OpManus, 3HaHus, Mojiend. Hayka o JaHHBIX.

4,

DBOJIOIMOHHOE PAa3BUTHE aPXUTEKTYP U JIaHHBIX.



https://goldberg.berkeley.edu/jester-data/
https://boosters.pro/championship/rekko_challenge/data
https://surprise.readthedocs.io/en/stable/knn_inspired.html#surprise.prediction_algorithms.knns.KNNBaseline
https://grouplens.org/datasets/movielens/
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVD
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVD
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVDpp
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.SVDpp
http://www2.informatik.uni-freiburg.de/~cziegler/BX/
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.NMF
https://surprise.readthedocs.io/en/stable/matrix_factorization.html#surprise.prediction_algorithms.matrix_factorization.NMF
https://grouplens.org/datasets/movielens/
https://surprise.readthedocs.io/en/stable/slope_one.html#surprise.prediction_algorithms.slope_one.SlopeOne
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
http://academictorrents.com/details/9b13183dc4d60676b773c9e2cd6de5e5542cee9a
https://surprise.readthedocs.io/en/stable/co_clustering.html#surprise.prediction_algorithms.co_clustering.CoClustering
https://surprise.readthedocs.io/en/stable/co_clustering.html#surprise.prediction_algorithms.co_clustering.CoClustering

Kputepun 601pmux gaHHbIX. UCTOYHUKH OOJBIINX AaHHBIX. IHTEpHET BelIeH.
PoboToTexHuKa.

6. Bo3MoskHBI€ 3Tanbl paboThI ¢ OOJIBIIMMHU JAHHBIMHU.

7. [Tpumeps! 1 ucTopum ycrexa paboThl ¢ OOJIBIIMMU TaHHBIMU: TOPTOBIIS, (PUHAHCHI,
KaJIpBbl.

8. O0630p MOAX0A0B K paboTe ¢ JaHHBIMHU: OT SI3bIKA MPOCTHIX 3AIIPOCOB 0 METOI0B
aHanu3a OOJIBIIMX JTAHHBIX.

9. VHTenneKTyanbHbId aHATIU3 JAaHHBIX: KPAaTKUH 0030p HOAXOI0B.

10. | 'eneTHyecKue aJITOPUTMBI.

11. | JlepeBbsi IPHHSATHS PEIICHUIA.

12. | Busyanu3zaius OOJBIIMX JaHHBIX.

13. | Crenuduika xpaneHust 1 00paObOTKH OOJIBIIHMX JIAHHBIX.

14. | Tlapagurma MapReduce

15. | daitnosas cucrema HDFS.

16. | Ocobennoctu xpanuauil 1aHHeIX NoSQL.

17. | ApxutekTypa BbICOKOHATPYKEHHBIX CHCTEM.

10. CAMOCTOSATEJIBHASA PABOTA CTYAEHTOB

Ha3zBanue Bua camocTrositenbHOM paboThI O6nbem B dopma KOHTPOIS
pa3esioB U TEM yacax
Temal. [TpopaboTka yueOHOTO MaTepuania, 8 [TpoBepka goMaIIHUX U
nabopaTopHbIe PaOOTHI, MOATOTOBKA J1a00paTOPHBIX padoT,
K cllave 3adeTa 3aJlaHuH, COOOICHHI 1
Jp.
Tewma 2. [IpopaboTka yueOHOTO MaTepHaia, 54 [TpoBepka qoMaITHUX U
nabopaTtopHbie padoThI, MOATOTOBKA nabopaTopHbIX padoT,
K cllave 3adeTa 3aJlaHuH, COOOICHHI 1
Jp.
Tema3. [IpopaboTka yueOHOTO MaTepHaia, 8 [TpoBepka qOMaITHUX U
nabopaTtopHbie padoThI, MOATOTOBKA nabopaTopHbIX padoT,
K cJlave 3adeTa 3aJlaHuH, COOOICHHI 1
Jp.
Tewma 4. [IpopaboTka yueOHOTO MaTepHaia, 8 [TpoBepka goMaITHUX U
nabopaTtopHbie padoThI, MOATOTOBKA nabopaTopHbIX padoT,
K cJlave 3adeTa 3aJlaHuH, COOOIICHHUI 1
Jp.
Tewma 5. [IpopaboTka yueOHOTO MaTepHaia, 8 [TpoBepka qoMamHUX 1
nabopaTtopHbie padoThI, MOATOTOBKA nabopaTopHbIX padoT,
K cJlave 3adeTa 3aJlaHuH, COOOIICHHUH 1
Jp.
Tema 6. [TpopaboTka yuebHOTrO MaTepuana, 8 [TpoBepka fOMaNIHUX U
nabopaTtopHble paboThI, MOATOTOBKA n1abopaTopHbIX padoT,
K cJjaue 3aueTa 3aJlaHu#, COOOIIECHHI 1
Jp.
Tema 7. [TpopaboTka yuebHOTrO MaTepuana, 8 [TpoBepka fOMaNIHUX U
nabopaTtopHble paboThI, MOATOTOBKA nmabopaTopHbIX padoT,
K cIade 3adera 3aJjaHui, COOOIICHUI U
Ap.
Tema 8. [TpopaboTka yyeOHOTO MaTepHaa, 8 IIpoBepka nOMaIHUX U
nabopaTopHbIe PabOTHI, MOATOTOBKA abopaTOPHBIX padoT,
K ca4de dK3aMeHa 3aJaHui, COOOIICHUI U




1p.
Tema 9. [IpopaboTka yueOHOTO MaTepHaia, 34 [TpoBepka qOMaIIHUX U
n1abopaTopHbIe PadOThI, TOArOTOBKA nabopaTOpHBIX PadoT,
K cIIaye 3a4deTra 3aJaHui, COOOIIEHUH 1
Ap.

[lo naHHOW IUCHUIIMHE OPraHU3yeTCsl W IMPOBOJAMUTCS BHEAYJIUTOPHAs CaMOCTOSITEJIbHAs
pabora.

CamocrosrenbHas paboTa CTyI€HTOB, IPEAYCMOTPEHHAs yU4eOHBIM IJIAHOM B 00bEMeE HE
Menee 50-70% oOmiero KoJaM4ecTBa 4YacoB, JOJDKHA COOTBETCTBOBATH 0Oojiee TIIyOOKOMY
YCBOGHHIO HM3y4yaeMoro Kypca, (opMupoBaTh HaBBIKM HCCIEAOBATEIBCKOW pPabOTHI |
OpHEHTHUPOBATh CTYACHTOB Ha YMECHHE MPUMEHSATh TECOPETUUECKHUE 3HAHUS HA TIPAKTHKE.

CamocrosiTenbHast paboTa 1o IaHHOW JUCIUTUTMHE COCTOUT U3 CICAYIOIMIUX MOIYJICH:

. MOATOTOBKA K JIA0OPATOPHBIM 3aHATHSIM;

. MOJMOTOBKA K SK3aMEHY.

[Ipu mnoaroroBke K JIaOOpAaTOPHBIM 3aHIATHSAM U KOHTPOJBHBIM  MEPOIPUSITHSIM
PEKOMEHIyeTCsI PYKOBOJCTBOBATHCS YUeOHHKAMH U y4e€OHBIMH MOCOOHMSIMH, B TOM YHUCIE U
uHpopmanuen, noryyeHHor B INTERNET.

3amaHus Ui CaMOCTOSATENbHOW paboThl TpeOyeT IOMOJHUTEILHONH IpOopadOTKH |
aHaJM3a pacCMaTpPUBAEMOTO IpernojaaBaTelieM MaTepuaia B 00beMe 3arjlaHUPOBAHHBIX YacOB.

3amaHus 1O CaMOCTOSITENIbHOM pabore ogopMiIeHBI B BHUAC TaOJMIBI C YKa3aHHEM
KOHKPETHOT'O BHJIa CAMOCTOSATEIHLHOU PabOTHI:

e qmpopaboTka ydyeOHOro marepuana (110 KOHCIIEKTaM JICKIMH Yy4eOHOW M Hay4dHOU
JUTEPaType) U MOJATOTOBKA JTAOOPATOPHBIM 3aHATHSIM;

* TIOMCK M 0030p HAy4HBIX IMyOJHUKAINI 1 3JIEKTPOHHBIX HCTOYHUKOB UH(OPMAIIIH;

CryneHTaM pEKOMEHIYeTCsl CIEAYIOIUN MOPSIOK OpraHu3alydd CaMOCTOSITEIbHOU
paboTHI HAJl TEMaMH U TIOJIFTOTOBKHU K NMPAKTUUYECKUM 3aHSITHSIM:

. 03HAKOMUTHCS C COAECP)KAHUEM TEMBI;
. OpPOYUTATh MaTepual JEKIUi, Npu HSTOM HYKHO COCTaBUTh cebe oobiee
npejcTaBieHne 00 U3JIaraéMbIX BOIPOCaAXx;
. npoYnTaTh naparpadsl yueOHUKA, OTHOCAIINECS K TaHHOU TeMe;
4 HepeﬁTI/I K THIATCJIbHOMY H3YYCHHUIO Marcpuajla, YCBOUTH TCOPECTUUCCKUC

MOJIOKEHUST W BBIBOJBI, MPU OTOM HYXKHO 3alHChIBaTh OCHOBHBIE TOJOXEHHS TEMBbI
(popmMyTUpPOBKH, OMpEeIICHUs], TEPMUHBI, BOCIIPOU3BOJANTE OTJCIbHBIC CXEMBI U YEPTSIKH U3
y4eOHUKa U KOHCTIEKTa JIEKIUH );

PE3VJIbTATHI CAMOCTOSTEJIBHOM PABOTBI KOHTPOJIMPYIOTCA
[MPEIIOAABATEJIEM U  VYUUTBIBAIOTCA TP ATTECTALIMM CTYAEHTA
(OBK3AMEH).

11. YYEBHO-METOANMYECKOE U TH®OPMAILIMOHHOE
OBECIIEYEHUME JUCHUIIJIMHBI

CnHcox peKoMeH1yeMoil JTuTepaTypbl

a) Ocnosnas numepamypa

1.2KykoBckuit, O. . UHbopMaIimoHHbIEe TEXHOIOTUU U aHATN3 JAHHBIX [ DJIEKTPOHHBINA pecypc]
: yaebnoe mocodue / O. W. XKykoBckuil. — DIEKTPOH. TEKCTOBBIE JaHHbIE. — ToMck : ToMckuit
rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUSI U PaliOdIEKTpOHUKH, Db KonTent, 2014.
— 130 ¢. — 978-5-4332-0158-3. — Pexxum mocryma: http://www.iprbookshop.ru/72106.html

2. Boponoga, JI. 1. Machine Learning: perpeccuoHHbIE METOABI HHTEIJICKTYAIbHOTO aHAIN3a
JAaHHBIX [ DIEKTPOHHBIN pecypc] : yaeOHoe nocodue / JI. . Boponosa, B. . Boponos. —
ONEKTPOH. TEKCTOBbIE NaHHble. — M. : MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBSA3H U
nHpopmatuku, 2018. — 82 ¢. — 2227-8397. — Pexxum nocrymna:



http://www.iprbookshop.ru/72106.html

http://www.iprbookshop.ru/81325.html

Hononnumenvnas numepamypa:

1.1 ®eaun, ®. O. Ananus ganHbix. Yacts 1. IloaroroBka NaHHBIX K aHANIMU3y [DJIEKTPOHHBIN
pecypc] : yuebnoe nocodue / @. O. Genun, O. O. DeauH. — DIEKTPOH. TEKCTOBBIC TaHHBIC. —
M. : MoCKOBCKUH TOpPOJACKON meaaroruueckuii yuusepeuret, 2012. — 204 ¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/26444.html

1.2 ®egun, @. O. Ananu3 ganneix. Yacte 2. Uuctpymentsl Data Mining [DnekTpoHHBIH
pecypc] : yueobnoe nocodue / . O. Genun, O. O. DeauH. — DISKTPOH. TEKCTOBBIC TaHHBIC. —
M. : MocKOBCKUH TOpOJACKOH meaaroruueckuii yuusepeuret, 2012. — 308 ¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/26445.html

2. Jleckosemn, HO. Ananu3 Oonpimx HabopoB maHHbIX / Jleckomerny FO. , Pamkapaman A.
Ixedbdpu /1. Yneman - Mocksa : JIMK Ilpecc, 2016. - 498 c¢. - ISBN 978-5-97060-190-7. -
Texct : onekrponuei // OBC "KoucympranT crymenta" :  [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970601907.html

Yuebno-memoouueckasn

1. TonoBun B.A. Metoauueckue ykasaHHsS A CaMOCTOSITENIHOM pabOThl CTYAEHTOB IO
mucuuiuinHe «TexHojornu XpaHeHuss W 00paboTKM OonbIIMX O0BEMOB HaHHBIX» / B.A.
I'onoBun. VYnesHoBck: Yiul'VY, 2019/ B. A. TI'onoun; Yal'VY, ®ak. marematuku, uHPOpM. U
aBHall. TEXHOJIOTHH. - YbsaHOBCK : Yal'Y, 2019 - 3aru. ¢ skpana; HeonyOnmnkoBaHHBIH pecypc. -
OnektpoH. TekcroBele naH. (1 ¢aiim : 752 Kb). - Tekcr : snekrponnbiii— URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/7120.

0) nporpaMMHoOe o0ecrnieueHme:

Jlnst 06pazoBaTeNbHOTO TpoIiecca Mo JaHHOW TUCIUILUIMHE HEOOXOANM cTalmoHapHsIi kinace [TK
C YCTaHOBJICHHBIM CJIEIYIOIIUM IMPOTPAMMHBIM 00€CTICUEHUEM

- oneparrionHas cpera MS Windows;

- maket npuioxennit MS Office

- CYBJ] MS SQL u Eclipse;
B) [IpodeccuonasibHbie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBbI:
1. DJ1eKTPOHHO-0HO0JIMOTEeYHbIE CHCTEMBI:
1.1. Ludposoii obpazoBarenbHbiil pecypc [PRsmart : anekTpoHHO-OMONIMOTEYHAs cucTeMa : CaiT /
00O Kommanus «Ait ITu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum noctyna: 1uist 3aperucTpup. nojab3oBarenei. - TeKCT : 3JeKTPOHHBIN.
1.2. O6pazoBarensHas miathopma FOPAWIT : 06pa3oBaTenbHblil pecype, SIeKTPOHHAS GHOTHOTEKA :
caiit / 000 Dnexrponnoe m3aarenbcrso «FOPAWTY». — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum goctyna: st 3aperucTpup. mojap30BaTenei. - TEKCT : 3IEeKTPOHHBIMN.
1.3. ba3a ganHbIX «2nekTpoHHas Oudmmoreka rexaundeckoro BY3a (OBC «KoHcynbTaHT CTyeHTa»)
: ANIEKTPOHHO-0MbOaroTeuHast cucrema : cait / OO0 «Ilomutexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: mist 3aperucTpup. mojib30BaTeneit. —
TekcT : 3JEKTPOHHBIN.
1.4. KoHcynbTaHT Bpauya. DJIEKTpPOHHAs MEIUIMHCKas OubOimoreka : 0aza maHHbIX : caT / OO0
«BpIcmias mIKONa OpraHW3allid W YINpPaBICHHS 3IpaBOOXpaHeHHEM-KOMITIEKCHBIH MeIHIIMHCKUMA
KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum pocryma: mis
3apETUCTPHUP. MOIb30BaTENER. — TEKCT : 3JIEKTPOHHBIN.


http://www.iprbookshop.ru/81325.html
http://www.iprbookshop.ru/26444.html
http://www.iprbookshop.ru/26445.html
https://www.studentlibrary.ru/book/ISBN9785970601907.html

1.5. Bompmas MeaumuHCKass OMONMHOTEKA : 3JEKTPOHHO-OMOIMOTedHass cucrtema : cait / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: mis
3apEruCTpUp. Mojb3oBaTenaent. — TEeKCT : 3JIEeKTPOHHBIM.

1.6. ObC Jlanp : saekTpoHHO-OMOMMOTeuHas cuctema : cakt / OO0 DbC «Jlawpy. — CaHkT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mgoctyma: st 3aperucTpup.
nosib3oBaTeneil. — TeKCT : 3IeKTPOHHBIM.

1.7. 3BC Znanium.com : 31eKTpoHHO-0MOHoTeYHas cuctema : caidT / OO0 «3HaHuyM». - MOCKBa,
[2023]. - URL: http://znanium.com . — Pexxum ocTyma : Ui 3aperUCTPHp. MoJib30oBaTese. - Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrautllioc [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. / OOO
«Koncynperant [Imoc» - OnexTpoH. gad. - Mocksa : Koncynsrantlnroc, [2023].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nHayunas snextpoHHas Ooubmuotexa : cat / OO0 «Hayunas DnekTpoHHas
bubnunorexa». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyma : st aBTOPHS.
N0JIb30BaTeNel. — TEKCT : 2JEKTPOHHBIN

3.2. Dnekrponnas 6ubnuoreka «M3narensckoro noma «I'pedernnkoBy» (Grebinnikon) : anekTpoHHAs
oubmmoreka / OO0 U] «I'pebenrnkoBy. — Mockaa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum focTyma : [ aBTOPHU3. MOJb30BaTEICH. —
TeKCT : A3NEeKTPOHHBIH.

4. ®enepasibHas rocyaiapcrpeHHasi nHpopmanuonnas cucrema «HanuonaabHasi 3J1eKTPpOHHAs
O0uéamoTeKka» : dneKkTpoHHas OuoOymoteka : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://u36.pp. — Pexxum noctyma : myis monb3oBarened HaydHou Oubmmoreku. — Tekcr
3JIEKTPOHHBIN.

5. Poccuiickoe o0pa3oBanme : Qenepanbhelii nopran / yupeaurenb GPI'AY «DULTO». — URL:
http://www.edu.ru. — TekcT : 3JeKTPOHHBI.

6. DaexTpoHHas OubamoreyHasi cucrema Yal'y : mogyns «OnektpoHHas 6ubimorexa» ABUC
Mera-ITPO / OO0 «/lata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum mocryma :
JUTSI TI0JIB30BaTEJICH HaydHOW OMOIMOTEKH. — TEKCT : 3JICKTPOHHBIMH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIINHBI

AyautopuM Ui TpPOBENEHUS JIEKUMH, CEMHUHApPCKUX 3aHITUH, I TPOBEACHHUS
1ab0paToOpHBIX PadoT, I MPOBEIEHHUS TEKYIIEr0 KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaliy.

ITomemenne 3/321. AyauTOpuHM YKOMIUIEKTOBAaHBI CHEIMAIM3UPOBAHHON MeOensblio,
y4eOHOM JOCKOW. AYIUTOpPHM [UIsi MPOBEAEHUS JIEeKIUH 00OpyAOBaHBI MYJIbTHUMEIUIHBIM
o0opyI0BaHUEM IS TIpeacTaBiaeHus uHdopmauu Oonbiioi ayauropuu. 432017, YabsHOBCKas
obmacTsb, T. YIbaHOBCK, yi. Habepexnas pexu Csusiry, a. 106 (3 kopmyc).

[Tomemienust JUIst caMOCTOSTENILHOW pabOTHl OCHAILIEHBI KOMIBIOTEPHOM TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOYeHUs] K ceTu «MHTepHeT» M olecnedyeHrneM J0CTyIa K AJIEKTPOHHOMN
UH(POPMALIMOHHO-00pa30BaTENbHOM Ccpefie, ANEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13. CHEIMAJIBHBIE YCJIOBUA JJIS1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMUA
BO3MOKHOCTAMMU 3/10POBbSA



B cliydae H€O6XO,Z[I/IMOCTI/I, 06yanOH_[I/IMCSI M3 YKcCia Ul ¢ OTpaHUYCHHBIMUA BO3SMOKHOCTAMU

3JI0pPOBBS (IT0 3asBICHUIO O0YYAOIIMMCS) MOTYT IIPEIaraThCsl OJTHU U3 CICIYIOIIUX BaPHAHTOB
BOCHPUATUSA UH(POPMALIUU C YIETOM HX UHAUBUAYAIbHBIX ICUXO(DU3MUECKUX BO3MOKHOCTEH:

[

JUIS JIMII C HapyIICHHEM 3peHHs: B (OpME 3JICKTPOHHOTO TOKYMEHTA, WHIUBUAyaJIbHBIC
KOHCYJIbTAIMM C MpPUBJICYCHHEM TUQIOCYPAONCPEBOAUMKA, HHIMBUIYyAIbHBIC 3aaHUs U
KOHCYJIbTallus,
JUI JIMIl C HapylIeHHeM ciyXa: B (opMe 3JIeKTPOHHOTO JAOKYMEHTa, WHIWBHIyalbHbIC
KOHCYyJIbTalMKM C HPHUBJICYHCHHUCM CYPAOINCPCBOAYMKA, HWHIAUBUAYAJIbHBIC 3aJaHUd U
KOHCYJIbTAIIHS,
JUIL JIMIl C HapyLUICHUEM OIOPHO-IBUTaTEJIbHOrO armmapara: B (GopMe 3JIEKTPOHHOTO
JOKYMEHTA, MHIMBUIyaJIbHbIC 33]JaHUs U KOHCYJIbTAIHS.

B cirydae HEOOXOIUMOCTH UCIIOJTb30BAHUS B y4aeOHOM mporecce

YaCTUYHO/MCKIIIOYUTEIbHO JUCTAHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOIMH, OpraHu3alus
pabotel IIIIC ¢ obywatomumucs ¢ OB3 u uHBanmuaamu mnpegycMaTpUBaeTCs B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C YYeTOM HX HHIUBUAYAIbHBIX NCUXO(DU3MUECKUX
0COOEHHOCTEH.

Pazpaborunk _

/ [Tabammg A.C. /
dUO0
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cautr / OOO Bpicwiag MmKoJia oOpraHM3alUyd W YIOpaBJeHUS 3[paBOOXpPaHEHUEM-

KoMniekcHbI ~ MeJUIMHCKUKA  KOHcaaTHUHr. -  MockBa, [2024]. -  URL:
https://www.rosmedlib.ru. - Pexxum goctyna: ajis 3aperucTpup. nojib3oBaTtesieil. - TeKCT :
3JIEKTPOHHBIMN.

1.5. Bosibiiasgs MeAMLIMHCKAsA OUOJIMOTEKA : 3JIEKTPOHHO-OMO/IMOTEYHasd cCUCTeMa :
caut / 000 Bykan. - Tomck, [2024]. - URL: https://www.books-up.ru/ru/library/ . -
Pexxum poctyna: aJis 3aperucTpup. Nojib3oBaTesien. — TeKCT : 3JIEKTPOHHBIM.

1.6. 3BC JlaHb : 3/71eKTPOHHO-6UOMOTeYHasa cucteMa : cakt / 000 IBC JlaHb. -
Cankrt-Iletepbypr, [2024]. - URL: https://elanbook.com. - Pexum pgoctyna: pss
3aperucTpup. noJyib3oBaresen. - TeKCT : 3J1eKTPOHHBIM.

1.7. 3bC Znanium.com : 3JIeKTPOHHO-6UOJIMOTeYHasA cucTeMma : caut / 000
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3aperucTpup. nNoyab3oBaTesien. - TeKCT : 3JIeKTPOHHBIM.

2. KoncyabtaHTIlmloc [J/IeKTpOHHBIA pecypc|: cipaBo4yHasi NMpaBoBasi CUCTeEMa.
/000 «KoHcyabTaHT [lntoc» - 1eKTpoH. AaH. - MockBa : KoncynbtanTllatoc, [2024].

3. eLIBRARY.RU: HayuyHas 3siekTpoHHas 6ubsuoreka : caut / 000 «HayuHnas
JnexkTpoHHasa bubaroreka». - MockBa, [2024]. - URL: http://elibrary.ru. - Pexxum goctyna
: IJ11 aBTOPU3. MoJIb30BaTesiel. — TeKCT : 3/IeKTPOHHBIN

4, deaepasibHasg rocyapCcTBeHHas UHPOpMaALMOHHAA cucreMma
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PI'B. - MockBa, [2024]. - URL: https://H36.pd. - Pexxum poctyna : s nmosib3oBaTesieit
Hay4yHOU 6MOJINOTEKHU. — TEKCT : 3JIeKTPOHHBIH.

5. Poccuiickoe oGpa3oBaHue : ¢efepaibHblii mnoptan / yupeputenb PrAy
«®ULTO». - URL: http://www.edu.ru. - TeKCT : 3/1IeKTPOHHBIH.

6. JJIeKTpOHHasA O6uoG/HMOoTeYHasaA cucrema Yal'y : Moayib «3JJIeKTpOHHas
oubavoreka»  ABUC  Mera-IPO / 000  «Jara  Jkcmpecc». -  URL:
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6ubMoTEeKHU. — TEKCT : 3JIeKTPOHHbIN
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