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Ha3naueHne OlleHOYHBIX MaTepuaioB

OueHoYHbIE MaTepHalibl JJii TEKYLIEro KOHTPOJISI YCIEBAEMOCTH (OLICHUBAHUS
X0/la OCBOECHHUSA JHUCIUIUIMH), JUIsi TPOBEICHUS MPOMEKYTOUHOM aTTecTaluu
(ollecHMBaHMSI TMPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3YyJbTaTOB OOYy4YEHHUS I10
JUCUUIUIMHE) OOYYalolUXCsl MO JUCHUUILIMHE «HMHmennekmyanbHvle MmexHoi02uu U
aHanu3 OaHHbIX» Ha COOTBETCTBUE MX YUYEOHBIX JIOCTHKEHUM MOATAMTHBIM TPpeOOBaHUSIM
oOpa3oBareibHON mporpammbl Beiciiero odpaszoBanus 10.04.01 WMudopmanmonnas
0e3omacHOCTb, MNpoduiab «YHpaBieHHue HHPOPMAIMOHHON O€30MacHOCTBIO U
TEXHOJIOTUU 3aIIUTHI HTHGOPMALIHI)

OueHouyHbIE MaTepuaibl M0 AUCUUIUIMHE «MHmeniexmyanbhble mexHoI02uu u
aHanu3 OaHHbIX» BKIIOYAIOT B CeOs: MepeyeHb KOMIETEHIMH C yKa3aHHEM BHJIOB
OLIEHOYHBIX CPEACTB B MPOLIECCE OCBOCHUS IWCLUIUIMHBI, ONKMCAHUE IOKa3aTeleh U
KpUTEPHUEB OIEHWBAHMS KOMIICTCHIIMA Ha pPa3IUYHBIX dTanax ux (HopMupoBaHWS,
ONMCAHUE IIKAJ OUCHUBAHUS, TUIIOBbIE KOHTPOJBHBIE 3a1aHUS WM WHBIE MaTEpHUabI,
HEO0OXOMMBbIE JIJISl OLIEHKU 3HAHWUW, YMEHHU, HAaBBIKOB U (MJIM) OMbITA JACSTEIHLHOCTH,
XapaKkTepU3yroUMX dTarbl GOpMUpPOBaHUS KOMIETEHIMN B miporiecce ocBoenus OIIOIT;
METOJIMYECKHE MATEPUAIIBI, ONMPEACISAIONINE MPOLEAYPhl OLICHUBAHUS 3HAHUN, YMEHHU,
HaBBIKOB W (WJIM) OMbITA ACATEILHOCTH, XapaKTEPHU3YIOIMIMX ATarnbl (POPpMHUPOBAHUS
KOMIIETCHIIAM.

OueHouHble MaTepHualibl CPOPMUPOBAHBI HAa OCHOBE KIIIOYEBBIX MPHUHIUIIOB
OLICHUBAHMUSL:

- BJIMIHOCTU: OOBEKTHI OIEHKH JIOJDKHBI COOTBETCTBOBATH TMOCTABIICHHBIM
1eIsIM O0y4YeHHUS;

- HaJIeKHOCTHU: MCIOJIb30BaHUE €IMHOOOPA3HBIX CTAHJAPTOB U KPUTEPUEB IS
OLICHMBAHUS JIOCTHKCHU;

- 0OBEKTUBHOCTH: pa3HbIe 00yYaromuecs A0HKHBI UMETh PaBHBIC BO3MOKHOCTH
JUISL TOCTHXKEHUSA yCIexa.

OCHOBHBIMH ITapaMETPAMU U CBOMCTBAMH OLICHOYHBIX MAaTEPUAIIOB SIBIISIFOTCS:

- MpeIMETHAsI HAMPABJICHHOCTh (COOTBETCTBUE MPEIMETY M3YUYEHUS KOHKPETHOM
JTUACITUTIIAHBI);

- coJiepkaHue (COCTaB W B3aWMOCBS3b CTPYKTYPHBIX €IUHHI], OOpa3yrolux
coJiep>KaHNe TEOPETUUECKON U MPAKTUYECKON COCTABIISIFOUIUX JTUCHUIIIIMHBI);

- 00beM (KOJMYECTBEHHBIN COCTAB OIEHOYHBIX MATEPUAJIOB);

- Ka4ueCcTBO OIICHOYHBIX MAaTEepUajoB B I1EJOM, OOECIEYMBAIOIIECE MOIyUYCHHE
OOBEKTUBHBIX U JJOCTOBEPHBIX PE3yJbTATOB MPU MPOBEICHUNU KOHTPOJS C Pa3IUYHBIMU
LEIIAMU.



PA3/IEJI 1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM BHA0B OLICHOYHBIX CPEJICTB B

npouecce OCBOCHUA JUCIUIIINHBI

1.11lepeyens popMupyemMbIX KOMIIETCHIUH

6e3omacHoCcTH 00BEKTOB MHPOPMATH3AIIUU

KOJI (bopMyIUpOBKa KOMIIETEHIIUN
KOMIICTCHIINHN
ITK IHNPO®PECCHUOHAJIBHBIE KOMIIETEHIINH
CriocobeH ocylecTBIsATh cOOp, aHaIM3 M CUCTEMATH3alMI0 HAy4yHO-
[1K-2 TEXHUYECKOH MHpopManuu 1o BonpocaMm odecredeHusi nH(HOpMalnOHHON

1.2. IlepeyeHb KOMNETEHI U ¢ YKa3aHUEM BHA0B OLICHOYHBIX CPeICTB

Koo u Ilhanupyemoie | Ypoenu | Kpumepuu ouenuganusn Buow
HauMeHO6a | pe3ynIbmamel | 0C60€HU cpopmuposannocmu | OUEeHOUHbL
Hue o0yuenus no A KomnemeHnyuil X cpeocme
Dopmupyem
we UHOUKamMop | oOucyuniune, | Komnem
Komnemenyu a xapakmepusyio | eHyuu
" 0ocmuiceH wue ymanvl
us dopmuposanusn
KomnemeHn | KOMnemeHuuil
uuu
3HaTh: [Toporos | Obyuaromuiics ciabo Baok A —
— OCHOBHBIE I} (4acTUYHO) 3HaeT 3a/laHus
[IK-2.2 MOHATHUSA YPOBEHb | OCHOBHBIE IIOHATHS pENpOaYKT
K-2 [IpoBogut TEpMHUHA TepMmuHa bonbine UBHOT'O
Crocober aHaIu3 Bbonbune [lanHbIe, OCHOBHbIE YpOBHS
OCYIECTRIAT YSA3BUMOCTH JlanHble; nonsatusa Data Mining, - TECTOBBIE
b C60p, IporpaMMH | — QOCHOBHBIE OCHOBHBIE CITIOCOOBI 3alaHusd,
AHALS | P u nousitus Data XpaHEHUs U aHaIn3a - BOIIPOCHI
IporpaMMH ining: AHHBIX, MCTOJbI JIs1
creremMatisa 0P ’ - Eﬁ?;gi;le iSBJ‘Ie‘Ie’HI/I}I 3}?aH1/n71 u3 2(1)6CY)K,[[6H
LHEO HayHHO- arapaTHBI CIIOCOOLI JTAHHBIX. us
TEXHUUYECKON = > .
nHGopMALLIH X  CpeAcTB XpaHEHHS U BbazoBeiii | OOyuarommiics ¢ (ycTHBIN
1o BompocaM CUCTEMBbI aHaIM3a YpOBEHb | HE3HAUMTEIbHBIMU OIIpOC).
obecmeuers | SHTHI JAHHBIX; omnoKaMu
HH(OpMAIIHO MHGOPMALH | _ nerop! OTJIeIbHBIMU MpoOeTaMu
o U u HM3BJICYECHUS 3HaeT OCHOBHBIE
6esonacHocr | JKCIEPTH3Y SHAHMI 13 MOHSTHS TEPMHUHA
i obnextop | COCTOTHHSA JAHHBIX bonpmme /lanHsle,
aabopMaTHs 3aLIUIICHHO (k1acTepusa OCHOBHBIE TOHATHSI Data
— CTH us, Mining, oCHOBHbIE
HH(popMaH KiaccnduKar CIIOCOOBI XpaHEHHs U
U c us, aHaJIN3a JaHHBIX,
IIPOrHO3HPOB METO/Ibl U3BJICUECHUS

3HAHUM U3 JaHHBIX.




UCTIOJIb30BA
HHEM
COBpPEMEHH
oro
UHCTPYMEHT
apust u
UHTEJUICKTY
AIIBHBIX
uHpOpMaLu
OHHO-
aHaJTUTHYEC
KUX CHCTEM

aHue, [Iponsun | Oby4aromuiics ¢
perpeccus, YThIN TpeOyeMol CTENEeHbIO
HEHPOHHBIE YPOBEHb | TIOJTHOTHI U TOYHOCTH
CEeTH). 3HA€T OCHOBHBIE
MOHSITHUS TEPMHHA
bonsiue Jlannbie,
OCHOBHbIE NOHsATHA Data
Mining, OCHOBHBIE
CHocoObl XpaHEHUS U
aHaJlu3a JaHHbBIX,
METO/TbI U3BJICUCHUS
3HAHUH U3 TaHHBIX.
YMeTh: [Toporos | Oby4aromuiics ciado Buok B —
— aHaIM3UpoBa | bIH (4acTHYHO) yMeeT 3aJIaHusI
Th YPOBEHb | aHAJIM3HPOBATH JUTST
COBpEMEHHBIC COBpPEMEHHBIE [TOTOKH PEKOHCTPY
MOTOKHU JAaHHBIX; HAXOJIUTH, KTUBHOTO
JTAHHBIX; U3BJIEKATh U YPOBHS
— HaXOHWTh, CTPYKTYypHUPOBAThH - TECTOBBIC
U3BIIEKATD U JaHHbIE; paboTaTh C 3aJlaHus;
CTPYKTYypHUPO nporpaMMHbIMU -
BaTb JIAHHBIE; CpelcTBaMu st pedepartsl.
— paGoratb ¢ XpaHEHUs U aHan3a
TIPOrpaMMHbI JAaHHBIX; pa3pabaTbIBaTh
MU U a/IaliTHPOBATh
CpeICcTBaMu HpOTrpaMMHBIC
ISt KOMITOHEHTBI paboThI ¢
XpaHeHHUs 1 JAHHBIMU JJIS1 HY K]
aHATH3a PEITPHSITHSL.
JIaHHBIX; bazoBeiii | OOyuaromuiics ¢
— paspaGarbiBa | YPOBEHb | HE3HAUMTEIbHBIMH
T U 3aTpyJHEHUSIMH YMEET
aJ[aIITHPOBAT aHAIIM3UPOBATH
b COBpPEMEHHBIE MTOTOKH
IIPOrPaMMHBI JTAHHBIX; HAXOJIUTH,
e U3BIIEKATh U
KOMIIOHEHTBI CTPYKTypHUpOBAaTh
paboTHI ¢ JaHHbIE; padoTaTh C
JTAHHBIMU IS IIpOrpaMMHBIMH
HYK] CpelcTBaMu JJist
e AIPUATHS XpaHEHUS U aHan3a

JaHHBIX; pa3pabaThIBaTh
U aJIallTUPOBATh
pOrpaMMHEIE
KOMITOHEHTBI paboThI ¢
JAHHBIMU JUISL HY K]
TPEIIPHUSTHSL.




[Ipoxsun | OOyuarommiics ymeeT
YThIN aHaJIM3UPOBATh
YPOBEHb | COBpEMEHHBIE TIOTOKHU
JTAaHHBIX; HAXOJIUTH,
W3BIIEKAThH U
CTPYKTYypHUPOBATh
JaHHBIE; pabOTaTh C
IPOrpaMMHBIMH
CpelCcTBaMu st
XpaHEHUs U aHau3a
JAHHBIX; pa3pabaThIBaTh
U a/1aliTupOBaTh
MPOrpaMMHEIE
KOMITOHEHTHI paOOTHI ¢
JTAHHBIMU JJIS1 HY K]
PEIITPUSITHSL.
Biajiern: [Toporos | Oby4aromuiics ciado Baok C —
— TEPMHHOJIOTH | bl (4acTHU4YHO) BIajeer 3aJJaHusA
eil bompmux | YPOBEHb | TEPMUHOJIOTHEN IS
JTAHHBIX bonbunx 1aHHBIX, MIPAKTHKO-
— TEPMHHOJIOTH TepmuHonoruen Data OPHUEHTHUPO
eii Data Mining, OCHOBHBIMH BaHHOTO
Mining; CIOCOOaMU XpaHEHUsI U | yPOBHS
— OCHOBHBIMHU aHaJlu3a JaHHbIX, - KeHChl;
CIIOCO0aMHU HABBIKAMU H3BJICUCHUS -
XpaHEHHS 1 3HAHUU U3 JAHHBIX. nmaboparop
aHAIH3a bazoBerit | OOy4aromuiics ¢ HEBIE
JaHHBIX; YpOBEHb | HE3HAUUTEIHLHBIMU 3ajaHusl.
— HaBLIKAMH 3aTpyTHCHUSMH BJIAJICET
M3BJICYCHUS TEPMHUHOJIOTHUEH
SHaHUH U3 Bosbnx n1aHHbBIX,
JIAHHBIX TepMmuHoOoruei Data
(K1acTepu3ar Mining, OCHOBHBIMHU
us, crocobamMu XpaHeHus U
KIaccuduKar aHaIIM3a JaHHbBIX,
us, HaBbIKAMU M3BJICUCHUS
IPOrHO3UPOB 3HAHUU U3 JAHHBIX
aHme, [Tponsun | OOy4aromuiics
perpeccus, YTBIN CBOOOIHO BJIaJIEET
HEHPOHHBIE YpOBEHb | TEPMUHOJIOTHUEH
CETH). Bonpninx JaHHEBIX,

TepmuHosioruen Data
Mining, OCHOBHBIMHU
crioco0amMH XpaHeHUs U
aHaIu3a JaHHBIX,
HaBbIKaMU U3BJICUYCHUS
3HAHUM U3 JaHHBIX.




PA3JIEJI 2. 3ananus, He00XoauMblIe /1Jisl OLIEHKH IJIAHUPYEMbIX Pe3yJbTAaTOB

Oﬁyqul/lH o JUCHMUILIMHE

I[JIH IMPOBEPKHU C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMHN

IIK-2 Cnioco0eH ocymecTBJIsIT COOP, AaHAJIN3 U CUCTEMATU3ALUI0 HAYYHO-
TeXHHUYECKOH MHPOPMALMH 10 BONIPOcaM odecriedeHus HHPOPMALUOHHOM

0€e30MacHOCTH 00bEeKTOB MH(POPMATU3ALMHA
IIK-2.2 ITIpoBoauT aHAJIU3 YA3BMMOCTH IPOrPAMMHBIX U POrPaMMHO-

annapaTHbIX CPEACTB CUCTEMbI 3alIIUTHI MHGOPMAIUM U IKCIIEPTU3Y COCTOSIHUS
3aIUIIEHHOCTH HHGOPMAIIH C UCTI0JIH30BAHNEM COBPEMEHHOT0 HHCTPYMEHTAPUS

H HHTCJUICKTYAJIbHbBIX I/IH(l)OpMaIII/IOHHO-aHaJ'II/ITI/IquKHX CUCTEM

baok A. 3aiaHus penpoayKTUBHOIO YPOBHS («3HATH))

A.1 TecToBbI€ 3aJaHUA

1.

Kak HazbiBaeTcs mpoiiecc mpeoOpa3oBaHUsl HECTPYKTYPUPOBAHHBIX JAHHBIX B
CTPYKTYpHUpPOBAaHHbBIE?

a. Hopmanmuszamusa naHHbIX

b. IlIudpoBanue naHHBIX

c. Jlemumanms qaHHBIX

d. KsmmpoBanue gaHHBIX

Kakoil Tunm Busyanu3alnud Jydille BCETO0 MOAXOMUT JUIsi OTOOpa)keHus
pacrnpenesieHus TaHHbIX?

a. Kpyrosas auarpamma

b. I'mcrorpamma

c. Jlunelnslii rpaguk

d. Todeunas nquarpamMmma

Kakoit anroputm wmammHHoro oOydenuss HE orTHocuTcs Kk 00yyeHUIO C
yuurenem?

a. Jlunelinas perpeccus

b. Meron onopHBIX BEKTOPOB

c. K-cpennux

d. HepeBo pemieHuit

Kakoil moka3arenb XapakTepu3yeT CTENEeHb KOPPEISAIUU MEXKIY JBYMS
MEPEMEHHBIMU?

a. Jucnepcus

b. Kosdpduuuent xoppensuuu [Tupcona

c. CrangapTHOE OTKJIOHEHHUE

d. Mennana



5. Kako#t s3BIK 3ampoOCOB HCIHONB3YETCS Il pabOThl C PENSIIIMOHHBIMUA Oa3amu
JTAHHBIX ?
a. NoSQL
b. SQL
c. HTML
d. XML

6. Kakoii meronq HE mnpumeHsercs misg OYHUCTKH JaHHBIX OT TIPOIYIICHHBIX
3HAYCHUI?
a. YJaneHue CTpOK ¢ IPOIyCKaMHU
b. 3ameHa cpeHUM 3HAYECHUEM
c. [oGaBrnenue ciaydallHbIX YUCENT
d. Untepnonsmms

7. Kakoit metonm cOopa maHHBIX Hambosnee dS(QexkTuBeH UIsI aHamu3a yrpo3
UH(OPMAIMOHHON O€30ITaCHOCTH B pE€ajJbHOM BPEMEHU?
a. Omnpocel 1oap30BaTelei
b. AHanuz yoroB u coosiTuii (SIEM-cuctembr)
c. M3ydyeHne HaydHBIX TTyOIHKAIIIA
d. Pyd4HOI1 MOHUTOPHUHT ceTEBOTO Tpaduka

8. Kakoif MmeToa aHanmM3a TEKCTOBBIX JAHHBIX IMO3BOJISET OMPEACINTh TOHATHBHOCTh
BBICKA3bIBaHUM ?
a. Knaccudukamms
b. CeHTUMEHT-aHAIN3
c. Kiacrepuzanus
d. Perpeccus

9. 18. Kakoit ¢hopmaT ucrnomnb3zyercs s 0OMeHa JaHHBIMU MEX1y BeO-cepBucamu’?

a. .exe
b. JSON
C. .png
d. .docx

10.Kakoit uactpyment HE siBiisieTcst cpeiCTBOM BU3yalu3aluu JaHHBIX?
a. Tableau
b. Matplotlib
c. MySQL
d. Power BI

11.Kaxko# atan HE BXoAUT B mponecc MHTEIUIEKTyalIbHOro anaiusa aanubix (KDD)?
a. OumncTka JaHHBIX
b. IlocTpoenue mozaenu
c. PazpaboTka nonb3oBaTeabCKOro HHTEpQeiica



d. UuTtepmpeTarus pe3yabTaToB

12.Kakoi MeTO1 UCIIONIb3YETCs ISl CHUKEHUS Pa3MEPHOCTH JaHHBIX?
a. JlnHeuHas perpeccus
b. Merox rnaBabix komnoHeHT (PCA)
c. Jloructuyeckas perpeccus
d. JlepeBo pemienuii

13.Kaxkoii Tun ganusix HE siBisieTcst CTpyKTypUpOBaHHBIM?
a. Taomunel B Excel
. SQL-06a3b1 gaHHBIX

b
c. TekcToBbIe JOKYMEHTHI O€3 pa3METKH
d. CSV-gaiinsr

14.Kako#i moka3zaTenb HCIONB3YETCS IS OIEHKH TOYHOCTH KJIACCH(PUKAIMOHHOMN
MOJEIn?
a. CpenHekBaapaTuyeckas ommnoOka
b. Fl-mepa
c. Koaddumuent nerepmunanm
d. Hucnepcus

15.Kakoit MeTroa mpuMeHsieTcs JJi1 aBTOMATHYE€CKOTO M3BIICYEHUS KIIFOUEBBIX CJIOB
U3 Tekcra?
a. Perpeccus
b. TF-IDF
c. Kiacrepuzanus
d. Hopmammzarus

16.Kakoi1 airopuT™ UCIONB3yeTCA I PEKOMEHAATENIBHBIX CUCTEM?
a. Meton k-Ommxkaimux coceneit
b. KomnabopatuBHas QuiibTpanus
c. JepeBo peuienuii
d. MeToJ OnOpHBIX BEKTOPOB

17.Kakoi noka3zarenb HE oTrHOCHTCS K onmrcaTeIbHOM CTaTUCTHKE?
a. CpenHee 3HaUYeHUE
b. Meauana
c. P-3naucHue
d. Mona

18.Kakoi1 meton HE ncnonb3yercs 1uist npeacKa3aHus BpEMEHHBIX PsAIOB?
a. ARIMA
b. LSTM-cetu

c. Meton k-cpeaHux
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d. DKCIIOHEHIIMAIILHOE CTIIaKUBAHUE

19.Kakoi MHCTPYMEHT MCIHONB3YETCs A YIPABICHHWS BEpPCHUAMH KOJa U
COBMECTHOM paboThI?
a. Microsoft Word
b. Git
c. Adobe Illustrator
d. AutoCAD

20.Kako# MeTo]1 03BOJISIET aHATM3UPOBATh B3aUMOCBS3b MEXK/y KaTerOopuaibHbIMU
MepPEMEHHBIMU ?
a. Jlunelinas perpeccus
b. Xwu-kBampart Tect
c. MeTo/ ri1aBHBIX KOMIIOHEHT
d. Kmacrepuzamus

21.Kaxoit moaxon HE otHOocutcs k MeTonam 00pabOTKM €CTECTBEHHOIO S3bIKa
(NLP)?
a. Jlemmartuzamus
b. Toxkenuszanus
c. Jlunennas perpeccus
d. Pacno3naBanne MMEHOBAaHHBIX CYIIHOCTEN

22.Kakue U3 mepeurciIeHHbIX METOIOB OTHOCSTCS K ATamy Mpeao0paboTKu JaHHbBIX?
a. Busyamuzanus
b. 3amonHEeHNE MPOMYIIEHHBIX 3HAYCHHM
c. Hopmanuzanus 4ucioBbIX IPU3HAKOB
d. O0yueHue HEUPOHHOU ceTU

23.Kakue HHCTPYMEHTBI UCIIOIB3YIOTCS JIsl COOpa JaHHBIX U3 BEO-UCTOUYHUKOB?
a. BeautifulSoup (Python)
b. Scrapy
c. Tableau
d. Apache Spark

24 Kakue ¢hopMaThl JaHHBIX MOAXOAAT ISl XPAaHEHUS CTPYKTYPUPOBAHHON HAyUYHOUH
uHbopmarmn?
a. CSV
b. MP3
c. SQLite
d. Parquet

25.Kakne MCTOAbI IPUMCHAIOTCA IJIs1 CHUKCHUSA Pa3MEPHOCTH JIaHHBIX?
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a. PCA (meTon riaBHbIX KOMIIOHEHT)
b. Jluneiinas perpeccus
c. t-SNE

d. Kmacrepuzauus k-cpennux

26.Kakue KpuTepuu OLIEHUBAIOT Ka4e€CTBO KJIACCU(PUKATMOHHON MOJENH?
a. CpennekBanpatuyHas ommnoka (MSE)
b. Fl-mepa
c. AUC-ROC
d. Koaddumuent koppensiuu

27.Kakue TeXHOJIOTHH OTHOCSTCS K pacipeieIeHHOM 00padoTKe OOIbIINX TaHHbBIX?
a. Apache Hadoop
b. MySQL
c. Apache Spark
d. Microsoft Excel

28.Kakwue sransl Bxoaat B mpouecc CRISP-DM?
a. Ilonnmanue Ou3HEC-3a1a4yun
b. IloaroroBka gJaHHBIX
c. CosznmaHue npe3eHTaluu
d. Omnenka moaenu

29.Kakue MeTo1bl HCTIOJIB3YIOTCA JIJI aHAIU3a TEKCTOBBIX JaHHBIX ?
a. Tokxenuzamus
b. ARIMA
c. Word2Vec
d. TF-IDF

30.Kakue Bu3yanu3anuy NOAXOMST I AaHAJIN3a BPEMEHHBIX PSAIOB?
a. Jlunelnslii rpapuk
b. Kpyrosas auarpamma
c. I'paduk c obmactsamu
d. CseuHoii rpaduk

31.Kakue yrBepxknenus Bepubl a1t SQL 1 NoSQL 6a3 nanubix?

SQL 6a3bl UCTIONB3YIOT CXEMY C YETKON CTPYKTYPOU TaOJIHII

NoSQL moaxoauT mmst paboThI ¢ HECTPYKTYPHUPOBAHHBIMH JTAHHBIMU

SQL 6a3b1 He moaaepxkuBatot JOIN-oneparmu

NoSQL Bkitouaer nokymeHToopueHtupoanusie (MongoDB) u rpadossie
(Neo4)) B

e o

A.2 Bonpocshl 11st 00Cy:KIeHUS
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

UYro o3navaet TepmuH «Big Data» B mHGOPMAIIMOHHBIX TEXHOJIOTHIX?

Yro siBRsieTCS OCHOBHOM 11eTbi0 00padoTku Big Data?

KTo u B xakom roay BriepBblie BBen TepMHH «Big Data»?

Kakue rnaBnble Xxapakrepuctuku Big Data?

Kakue nannbie 3aHMMAlOT OOJIbIIE MUPOBOM AMSATH OTHOCUTEIBHO OCTaIbHBIX ?
Kakue nonstus conepxur B cede mpuHun tpex "V*"?

C kakoro rojga bonbplime gaHHbIE M3y4dalOTCsl KaK akaJeMHUYECKUH MNpeaMeT B
BY30BCKHX MPOrpaMmax Mo HAyKe O TaHHBIX?

Yro aBiseTCA NPUMEPOM KBa3U-CTPYKTYPUPOBAHHBIX JAHHBIX?

Kak HasplBasiCS TEpBBIM CYNEPKOMIIBIOTEP, OCHAIICHHBIA BOIPOCHO-OTBETHOU
CUCTEMOU MCKYCCTBEHHOT'O MHTEIIEKTA?

UYewm xapakrepusyrorcs "bonpiiue qanubie"?

Uro siBNsieTCs TIIaBHBIM pe3yiibTaToM mporiecca Business Intelligence?

Yro o3nauaet TepmuH «Business Intelligence» B uHbOpManimoHHBIX TEXHOTOTHIX?
Pacmudpyiire abopeuarypy OLAP.

Yro OTHOCUTCS K CpeACTBaM IHpenocTaBieHus HHPopMauud B Business
Intelligence?

Urto oTHOCHUTCA K cpeacTBaM uHTerpanuu B «Business Intelligence»?

Kaxkue nenu craBut nepes codoit Data Science?

YTo Takoe )KM3HEHHBINM LINKJI aHAJTUTUKHU JTAHHBIX?

[alite onpeaeneHne TEPMUHY «IIPEIUKTUBHOE MOJIETIUPOBAHUE) ?

Yro takoe ETL?

Kaxkosa pons Bl-ananutuka B npoekre?

B uem mpeumymectsa pemennii Ha 6aze Hadoop?

Yro Ttakoe MapReduce, kakuMu JOCTOMHCTBAMH W HEIOCTAaTKaMHu oO0Jagaer
MapReduce?

Kakomy ocHoBHOoMy mnpunnuny cieayer HDFS wu kakoil pasmep Osioka 1o
ymonmuanuto B HDFS?

Kakue ¢pynkuun Boinonnser NameNode 8 HDFS?

Kakoii y3en oTBevaer 3a perukanuio ganabix B Hadoop?

Uto sBIIETCSA OTANYUTENBHON 0cOOCHHOCTRI0O NOoSQL?

Yro, cormacHo teopeme CAP, BO3MOXHO oOecneduTh B JH000M peanu3amnuu
pacrpenenéHHbIX BbIUUCICHHN?

YUTO OTHOCUTCA K IUTKOCAM pEIUIUKAlN?

YTO OTHOCUTCA K IPEUMYIIECTBaM HEPEIALMOHHBIX BJ?

YTto Takoe mapuHr?

Kakue nocrouncrsa y Amazon S3?

B yem ocoGennoctu xpanenust B Amazon S3?

Yro Takoe AenyrinuKauusa JaHHbIX?

Kakue Tumnsl BU3yann3anum MOKHO BBIACIUTh?

Kaxkue ocHoBHbIe TUMBI Data Mining?

Kakue kareropun Web Mining MOXHO BBIIEIUTH?

Yro uzyvaer craructuka?

13



38. K kakuMm ajaropuTtMam KiaacCu(PUKaIu OTHOCHTCS METO OJMKaUIINX coceaeii?
39. Yo sBiIsIeTCA EbIO KJIacTepu3auu?
40. S3wpix Python u OubnuoTeku nyst aHaMM3a JaHHBIX.
baok B. 3aganusi peKOHCTPYKTHBHOIO YPOBHS (KyMeTb»)
B1. TecToBbIC 3a1aHus
1. Ilpomecc aBTOMATHU3UPOBAHHOTO W3BJICUYCHHUS JAHHBIX U3 BEO-CTPaHMI]

Ha3bIBACTCA

2. lns xpaHeHUss U OOpaOOTKU CTPYKTYPUPOBAHHBIX JAHHBIX 4Yalle BCETO
UCIIOJIB3YIOT hopmMar

3. Meron MamMHHOTO OOY4Y€HHs, MCHOJb3YEMbIA Il TPYNIHPOBKH CXOMKUX
00BEKTOB 0€3 yUuTesi, Ha3bIBAETCS

4. Anroputm r1inyOokoro oOydeHHs, NpPUMEHSeMbId a1 00padoTKU
MOCJIeIOBATENbHOCTEN (HAIPUMED, TEKCTA UM BPEMEHHBIX PSAIAOB), — 3TO

5. Jlna Bu3yanusanuu naHHbix B Python waiie Bcero ucmnonb3yrorT OMOIMOTEKY

6. Ilpomecc ymaneHus Iryma W HUCIpaBICHHS OIMMOOK B JaHHBIX HAa3bIBACTCS

7. S3pIK 3ampocoB ISl pabOTHI C PENSAIMOHHBIMA 0Oa3amMu JaHHBIX — OTO

8. MeTo, MO3BONAIOMINN ONPENEIIATh 3HAUMMOCTD PA3JIMUAA MEXIY TPYIIIaMHu

JaHHBIX, HA3bIBACTCA

9. AJIFOpI/ITM, I/ICI'[OJIBSYGMHﬁ A1 pCKOMCHAATCIIBHBIX CHUCTEM Ha OCHOBC
ITIOBCICHUA HOHBBOBaTCHCﬁ, — OTO

10. HCTpyMEHT N171s1 YIIpaBIEHUSI BEPCUSIMU KOJa U COBMECTHOM pa3pabOTKH —
9TO

11. Meron cHukeHHs pa3sMEPHOCTH MAHHBIX, COXPAHSIOIUNA MAKCHMAJIBHYIO
JUCIEPCHUI0, — ITO

12. Tloka3arenb, OIEHUBAIOUIMNA KadueCcTBO OMHApHOW KiacCU(pUKALUH, — OTO
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13. Meron aHanu3za TEKCTa, ONPEACISIONINA SMOLMOHAIBHYIO OKpPAacKy,
Ha3bIBACTCS

14. ®opmar oOMeHa NaHHBIMH, OCHOBAaHHBIM Ha TEKCTOBOW CTPYKType "KItOu-
3HaueHue'", — 3To

15. Tlpouecc nmpeoOpazoBaHus KaTeropHaIbHBIX TAHHBIX B YKCJIOBBIC HA3BIBACTCS

16. MeTol TPOTrHO3UPOBAHUS BPEMEHHBIX PSJIOB, YUYUTHIBAIOIIUN TPEHABl U
CE30HHOCTb, — 3TO

17. HCTpyMEHT I UHTEPAKTUBHOW BU3YyalW3allMd JAHHBIX, pa3pabOTaHHBIN
Microsoft, — 3To

18. Metoa, uCnionb3yeMbIi 111 U3BJICUYEHHS KIIOUEBBIX CIOB M3 TEKCTa, — 3TO

B.2. TecToBBIC 3a1aHUA

3apaya Nel. Urto oTo0pa3uTcs Ha IKpaHe MOcJie MCIoJIHeHus koaa Ha Python?
s = ['Maxauxkana', 'IOepbent', 'Kuzngp', 'KacyMkeHT']
s.sort ()

d = {}

i=1

k=20
for 1 in range (d['Hepbeut'] * d['Maxaukana'] % 35):
if 1 !'= 2:
k += 1
print (k)
Otger: 8

3agaua Ne2. Uto oTodOpa3uTtcsi Ha IKPaHe MOCJe UCIOJIHeHUus koaa Ha Python?
import numpy as np

a = np.array(list([x for x in range (10)1]))
b = np.arange (10)

c = al[2:] - b[:-2]

print (sum(c) + max(c) + min(c))

OTtBerT: 20
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3apauya Ne3. Urto oTo0pa3urcs Ha IKpaHe MOcJie UCoJHeHus koaa Ha Python?
import numpy as np

a = np.array([[1, 2, 3],
[4I 5’ 6]’
(7, 8, 911)
a += 1
print (sum(a[l]) + max(a[0]) - min(a[2]))
OtBer: 14

3agaua Ne4. Uto oToOpa3uTcsi Ha IKPaHe MOCje UCIOJIHeHUus koaa Ha Python?
import pandas as pd

d = {'names': ['llara', 'Bypuk', 'Mara',
'3amHab', 'Aramka', 'Amma'],

Tsex!': [')K', va, va, ')K', va, ')K'],

'age': [18, 22, 26, 34, 25, 18],

'height': [170, 168, 172, 165, 167, 1607,

'merried': [True, False, True, True, False, False]}
data = pd.DataFrame (d)
my list = list(datal[ (data['merried'] != True) &

(datal['age'] < 25) &
(datal['height'] <= 170)] .names)
print (my list[O0], '+', my list[1l], '= Love')
OrtBert: 3ypuk + Aiima = Love

3agaya NeS. Kakasi M3 CTPOK OTPHCOBKM rpauka B NPOrpaMMHOM KoJe Ha
Python cooTBeTcTBYET NOCTPOCHHOMY rpaduxy?

import pandas as pd

import matplotlib.pyplot as plt

d = {'names': ['llaTra', 'Bypwuk', 'Mara',
'3amuab', 'Aramka', 'Amma'],
'sex!': [')K', va, va, ')K', va, ')K'],
'age': [18, 22, 26, 34, 25, 18],

data = pd.DataFrame (d)
# OTPUCOBKA TI'PASUKA
plt.show/()
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Mats 3anHab Aitwa

A) plt.plot(data[data.sex!='"M'].names, data[data.sex!="M'].age*2)
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b) plt.plot(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

B) plt.bar(data[data.sex!="M'].names, data[data.sex!="M'].age*2)
I') plt.bar(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

) plt.hist(data[data.sex!="M'].names, data[data.sex!='"M'].age*2)

E) plt.hist(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

B.3 Pedepatni (Tembl)

1. CoBpemeHHble TeHACHIIMU pa3BuTusa Big Data B MHUpOBOW KOMIBIOTEPHOU
WUHyCTPHHU.

2. CoBpemennble TeHAeHITNHN pa3BuTus Big Data B Poccuiickoit deneparuu.

3. [Ipeanoceuiku pa3sutusa Big Data B Pecniybnuke [larectan.

4. CoBpeMEHHOE COCTOSIHHE OIepallMOHHON cructemMbl Hadoop.

5. Otpacnu HapogHoro Xx03siicTBa PecmyOnmku JlarectaH, B KOTOPBIX MOXET OBITH
3a/ieicTBOBaHa ornepanronHas cucrema Hadoop.

6. IlepeyeHb HapoOOHO-XO34KMCTBEHHBIX 3anay B PecnyOnuke Jlarecran, KoTopbie
1enaecoo0pa3Ho pelath ¢ MoMolIs TexHojoruu Map Reduce.

7. llpumenenue texunonoruii NoSQL B coBpeMEHHBIX OM3HEC TPOCKTAX.

8. IlepcmexTuBbl TpUMEHEHHS cpeabl R Ui aHanmu3a CTaTUCTUYECKUX JIaHHBIX,
HEOOXOJUMBIX JUISi TIPUHATHS pEHIeHWA B YIOPaBICHUM TOPOJCKUM OKPYroM
Maxaukaia.

9. Otpacnu HapoaHoro xo3siictBa PecnyOnuku [larectan, B KOTOPBIX MOTYT OBITH
3aJICCTBOBAHBI CUCTEMBI Ki1acca Data Mining.

10. IlepcrnexkTuBBl NPUMEHEHHS KIACTEPHOIO aHalu3a M €ro pe3yJbTaToB IS
yIpasieHus 3koHomukon Pecniyonuku Jlarectan.

baok C. 3aganusi NnpakKTHKOOPHUEHTHPOBAHHOI0 YPOBHS /ISl IMATHOCTUPOBAHMS
chopMHUPOBAHHOCTH KOMIIETEHIIUH («BJIAIETH)

C1. Keiicnl
1. ConocTaBbT€ MOHATHS C COOTBETCTBYIOIIMMU ONPEACIICHUSIMU:
[TonsTus: Onpenenenus:
1. Beb-ckpanunr a. Merox CHWXEHHS Pa3sMEpPHOCTH
JIAaHHBIX, COXPaHSIOIIUN
MAaKCUMAJIBHYIO TMCIEPCUIO
2. Hopmanm3zanust JTaHHBIX b. ABTOMaTM3MpPOBAaHHOE W3BIICYEHUE
uH(opMaIu ¢ BeO-CTpaHuIl
3. Meroa rnaBubiX KOMIOHEHT (PCA) c. Anroputm PEKOMEHIATENbHBIX
CHUCTEM, OCHOBAHHBIN Ha MOBEICHUU
II0JIb30BaTEIICH
4. CeHTUMEHT-aHalu3 d. TlpuBenenue HaHHBIX K EIUHOMY
Macmrady TUISt KOPPEKTHOTO
CpaBHEHHUS
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5. KomnabopartuBHas pumsTparus

e. Omnpenenenue AMOIIMOHATBLHOU
OKPAaCKH TEKCTOBBIX JAaHHBIX

2. ComocTaBbTE TTOHITHS C COOTBCTCTBYIOIIMMHU OIIPCACIICHUAMM:

[TonsTus: OnpeneneHus:

1. SQL a. Merpuka OLICHKU Ka4yecTBa
OmHaApHOM KIaccuukammm

2. JSON b. S3pIk 3ampocoB Ay paboThl €
pESIIMOHHBIMU 0a3aMU JAHHBIX

3. TF-IDF c. Craructuueckas Mepa Ba)XHOCTH
CJIOBa B JOKYMEHTE

4. ARIMA d. Moxens g MPOTHO3UPOBAHMS
BPEMEHHBIX PS0B

5. Fl-mepa e. TekcToBbIii dbopmar obmeHa

JAaHHBIMH Ha OCHOBE map "KJIoY-
3HaueHue"

3. ConocTaBbTe NOHSATHS C COOTBETCTBYIOIIMMHU ONPEACICHUSIMU:

[MToustus: Onpenenenus:
1. Git a. Cucrema KOHTPOJIA BEpCcUi
MCXOJIHOTO KOJAa
2. NoSQL b. bubmnoreka Python VIS

BU3YJIM3AllMU JAHHBIX

3. Xwu-kBaapar

c. Craructuuecknii KpuUTEpUd Ui
IIPOBEPKH TUIIOTE3 0
pacnpenencHun

4. Matplotlib

d. Ilpouiecc aHanmm3a W U3BJICUCHUS
JAHHBIX W3 CTPYKTYPUPOBAHHBIX
MCTOYHHUKOB

5. Iapcunr

e. Tun 06a3 nmaHHBIX JJs1 pabOTHI C
HECTPYKTYPUPOBAHHOMN
uHbopmarmein

4. CornocTaBbTE MOHITHS C COOTBCTCTBYIOIIMMH OIIPCACIICHUAMM:

IHouarus:

Onpenenenus:

1. Knacrepuzanus

a. IlporpaMmMHOe obOecrieueHue st
yrpaBieHus: O6ubauorpaduuecKumMu

CCBHIIIKAMH
2. Zotero b. MeTon MamMHHOTO OOy4YeHUs st
IIPOTHO3UPOBAHUS  HEIPEPHIBHBIX
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3HAYEHUU

3. Seaborn c. I'pynnupoBka O00OBEKTOB 1o
CXOXecTu ©0e3 MpeaBapUTENbHbIX
METOK

4. RNN d. PexyppenTtHas apXUTEKTypa
HelpoceTein TUTS 00paboTKH
MOCJIeIOBATENbHOCTEN

5. PerpeccrnoHHbIN aHAIN3 ¢. bubnmorexka s CTaTUCTUYECKOM

BU3YaJIM3alMK JIaHHBIX B Python

5. ConocTaBbTe NOHATHS C COOTBETCTBYIOIIMMHU ONPEACICHUSIMU:

IHouarus:

OnpeneneHus:

1. Data Mining

a.

UuctpymeHt TUTSt OusHec-
AHAJIMTUKY U BU3yaJH3alMK JAHHBIX

2. Power BI

b.

CraTucTUYECKUl METOJl CpPaBHEHHS
CpPEHUX 3HaYeHUH JABYX BHIOOPOK

3. Jlemmarusanus

[TpuBenenue cioBa k ero 0a3o0BOW
dbopme (Hampumep, "Oexan" —
"Oexatp'")

4. t-tecT

[Iporiecc oOHapyXeHUSI CKPBITHIX
3aKOHOMEpPHOCTEH B OOJBIIMX
MacCHBaxX JaHHBIX

5. AnpuOpHBINA aHATU3

MGTO,Z[ OLCHKH 3HAaYUMOCTH
IMPU3HAKOB 10 IMOCTPOCHHA MOJCIIN

6. CorocTaBbTe MMOHATHUS C COOTBCTCTBYIOIIMMHU OIIPCACIICHUAMM:

IloasTus:

Onpenenenus:

1. ETL-npouecc

a.

Meton OILIEHKH YCTOMYMBOCTH
MOJIEIM  MAIIMHHOTO  OOy4YeHHUs
myTeM pa3OUeHHS JaHHBIX HAa YaCcTH

\S]

. ATpuOyTHUBHBIN aHATU3

Pacnipenenennas IIOUCKOBas
cuctemMa g paboThl C OONBIIMMHU
o0beMaMu JaHHBIX

W

. Kpocc-Banunanus

ITpouecc W3BJICUCHUS,
npeoOpa3zoBaHus U 3arpy3Ku
JAHHBIX B XPAHUJIUIIE

4. ToxkeHuszauusa

Paznenenne Tekcta Ha OTHEJILHBIEC
CJIOBa AN CUMBOJIBI TUTS
nanpHenen o00paboTKu

5. Elasticsearch

HccnenoBanue BIUSIHUA OTIEJIBHBIX
[1apaMETPOB HA UTOTOBBIN PE3YIIbTAT
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7. CorocTaBbTe MMOHATHUS C COOTBCTCTBYIOIIMMH OIIPCACIICHUAMM:

IHoasTus:

Onpenenenus:

1. Apache Spark

a. I'paduueckoe  mpeacTtaBieHUE  PE3yIbTATOB
HEPAPXUIECKON KJIACTEPU3AIAN

2. Jlennporpamma

b. IIporpamMmmubIi uHTEphEUC A1 B3aUMOICHCTBUS
MEXKy TPWIOKECHUSIMU

3. XsmwmpoBaHue

c. MeTon KOMOMHUPOBAHUS HECKOJIBKHX MOJeei
MaITMHHOTO O0yYeHUS

4. API

d. ®@peitMmBopk a1 pacmpeneIeHHOW 00paboTKU
OOJIBIIINX JAHHBIX

5. AHcamOnupoBaHHe

e. IIpeoOpa3oBaHue NaHHBIX B YHUKaJbHBII Ha0Op
CUMBOJIOB (PMKCUPOBAHHOM JIJTUHBI

8. ConocTaBbTE TTOHATHS C COOTBCTCTBYOIIMMHU OIIPCACIICHUAMM:

IHoasaTusg:

Onpenenenus:

1. I'pad 3Hanui

a. Ilpu3Haku, CBUAETENBCTBYIOIINE O KHMOepaTake
WJIU HECAHKIIMOHUPOBAHHOM JIOCTYTIE

2. IoC (U aukaTophl b. Merton MAIIIMHHOTO o0yueHus TSt
KOMIIPOMETAITNH) MOJICIMPOBAHUS HEJTMHEUHBIX 3aBUCUMOCTEM

3. IonuHoMuanbHas c. Texnomorus mnapaieIbHBIX BBIUUCICHUN Ha
perpeccusi GPU

4. XaoTuzaius JaHHBIX

d. CemaHnTuyeckas CceThb, OTpPaXKAWOIIAs CBS3H
MEXKy CYIIHOCTIMU

5. CUDA

e. IIpouecc cinydailHOTO MepeMEIINBaHUS JTaHHBIX
nepes; 00y4eHueM MOJIeIr

9. ConocTaBbTE TTOHATHS C COOTBCTCTBYIOIIMMHU OIIPCACIICHUAMM:

I[HoasaTnsg:

Onpenenenus:

1. CRISP-DM

a. Merogomorus aHaiau3a JaHHbIX, BKJIOYaroIas 6
OCHOBHBIX 5TallOB

2. Tpuanrynsuus TaHHBIX

b. Mertpuka, oleHHBaIOmAs OIMMOKH TMpeacKa3aHui
MOJEIN

3. baiiecoBckag ceTb

C. COBM@HICHI/IG JAaHHBIX M3 PA3HBIX HMCTOYHHUKOB IJId
IMOBBIIICHHUA JOCTOBECPHOCTHU

4. OyHKUMS TOTEPh

d. Texnonmoruss MHOrOMEpPHOrO aHanu3a JAHHBIX B
OU3HEC-aHAIIUTUKE

5. OLAP

€. I'padosas monenb, mpeacTaBisoNas BEPOITHOCTHBIE
3aBHCHUMOCTH

1-A, 2-B, 3-]1, 4-B, 5-T
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10. ConocTaBbTe MOHATHSI C COOTBETCTBYIOIIUMHU ONPEICICHUSIMU:

[TonsTHs: Onpenenenus:
1. OyHKUMS aKTUBALIUH a. Ilmardopma nns 06paboTKu
MIOTOKOBBIX JIaHHBIX B PEATbHOM
BpPEMCHH
2. Konrent-ananms b. KonudecTBeHHBIN METO N3YUCHHS
TEKCTOBOM MH(MOpMaIuu
3. Apache Kafka c. Koadounuenrt nerepmunarmm,

MMOKa3BIBAIOIINH KAYECTBO
PETPECCUOHHON MOJICJIN

4. KoropTHblii aHAJIU3 d. Henunelinoe npeoOpa3oBaHue B
HEHPOHHBIX CETAX (Hampumep,
ReLU)

5. R-xBagpar e. HccnemoBaHue noBeaeHus rpymnn
[10JIL30BaTEIEH C OOIIUMHU
XapaAKTEPUCTHUKAMHU

C.2 JIabopatopHblie padoThI

JlaGoparopnass padora Nel. «3HakomcTBO co cpenoii Google Colaboratory u
U3y4eHHus OCHOB si3bika Python»

3amanue 1:

O3znakomuThest ¢ obmaunoi cpenoir Google Colaboratory U BBIMOJHUTH PErHCTPALIUIO
aKKayHTa B google, eciii 3T0 HE0OXO0UMO.

3aganue 2:

N3yuuth 06a3zoBbli HaOOp cHHTaKcuca s3bika Python, OCHOBHBIE THIIBI JaHHBIX,
ClTy>keOHBIE TUPEKTUBBI, ONIEPATOPhl YCIOBHOTO NMEPEX0/ia U IIUKIOB, CIIUCKH, CIOBapH,
KOPTEXH, MHOKECTBA, (DYHKIUHU, UCKITIOUEHUSI.

3ananue 3:

Pemnts npennoxeHHbIe 3a1a4u.

JlaGoparopHas pabora Ne2. «Padora ¢ 0udamorexoit Numpy»

3amanue 1:

N3yunuth OCHOBHBIE BO3MOXKHOCTH OuOInoTekn NumPy 171t paGoThl ¢ OJTHOMEPHBIMU U
MHOTOMEPHBIMH MAaCCHUBaMU JJAHHBIX.

3amanue 2:

Pemuth npenoskeHHbIE 3a1a4H.

JlaGopaTopHnas pabora Ne3. «Pabora ¢ oubamorexoii Pandas)

3aganue 1:

N3yuuTh OCHOBHBIE BO3MOXHOCTH OnOnmrorekn Pandas st paboTsl ¢ qadpeitmamu.
3ananue 2:
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Pemuts MNpCAIOKCHHBIC 3a1a49N.

JlabopaTtopHas paGora Ne4. «Padora ¢ oudamorexoit Matplotlib»

3ananue 1:

N3yunuth OCHOBHBIE BO3MOXKHOCTH OMOnotTeku Matplotlib nist paGoTtsl ¢ rpadukoid.
3amanue 2:

Pemuts mipeioxkeHHbIE 3a1aUU.

JlaGoparopHasi pabotra NeS. «IlocTpoeHue HelipoHHOM ceTH B Onbanoreke Keras»
3aganue 1:

N3yuuTh OCHOBBI IOCTPOECHUS MOJIeNIel HEMPOHHBIX ceTel yepe3 oubauoreky Keras.
3aganue 2:

[TocTpouThs HEHPOHHBIE CETH MO PACTIO3HABAHUIO PYKOMMCHBIX (P U TEOMETPUIECKUX

dburyp.
baok JI. 3apanus 1y HCMOJIb30BAHUS B PAMKAaX NMPOMEKYTOUYHOMH aTTecTalun

/.1 IlepeyeHb BOPOCOB HA IK3aMeH

[S—

Tepmun Big Data, nienb 1 ri1aBHbIe XapaKTEPUCTHKU OOJIBIINX JaHHBIX.
[Tpunnun Tpex "V".

CTpyKTypupOBaHHbBIE, HECTPYKTYPUPOBAaHHBIE W  KBa3U-CTPYKTYpPHPOBAHHBIC
JTaHHBIC.

Business Intelligence.

[enu u 3amaun Data Science.

Yro Takoe JKU3HESHHBIN IIUKJI aHAJIUTUKU JaHHBIX.

Texnonorus Apache Hadoop.

Texnonorust MapReduce, 1ocCTOMHCTBA U HEIOCTATKHU.

9. ®aiinosas cucrema HDFS.

10. Xpanunuia NoSQL rnaBHbie 0Tau4ust OT 0ObIYHBIX B/I.

11. Teopema CAP u ee cnencrus.

12. Amazon S3.

13. OcHOBHBIE 3a/1auH, TPEOOBAHUS U TUITHI BU3yaTU3aINH.

14. Data Mining 1 OCHOBHBIE THITHI.

15. Knaccudukanus u KjaacTepusarusi.

16. SI3b1k Python u 6ubnuoTeku 11 aHanM3a JaHHBIX.

17. IlocTpoeHue HEHPOHHBIX ceTeil Ha Oa3e Oubamorexku Keras.

W 1

PN A
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PA3JIEJI 3. Onucanue nokasarejeid 1 KPpUTepUeB OLIEHNBAHNUSI KOMIIETEHIIHI HA
Pa3JIMYHBIX 3TANaX UX (POPMUPOBAHUSA, ONIMCAHUE IIKAJI OLCHUBAHMS

BannbHO-peliTUHrOBasi cucTteMa sBsieTcsl 0a30BOM CHCTEMOM OIEHUBaHUS
c(OpMHPOBAHHOCTH KOMIIETEHIIUN 00yYarOIuXCsl.

Hroroas oreHka cpopMUpPOBAHHOCTH KOMITETEHITUHU (1) 00yUYaIOIMXCsl B paMKax
OAJIIbHO-PEUTUHTOBOM CUCTEMBI OCYLIECTBJISIETCS B XOJI€ TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH, MPOMEXKYTOUHOM aTTecTallil W ONpeNeNseTcss Kak cymMma O0alios,
MOJIYYEHHBIX O0YYaIOIIMMHUCS B PE3YJIbTATE MPOXOXKICHUS BCceX (POPM KOHTPOJIS.

Onenka chOpMHUPOBAHHOCTH KOMIETESHIIUK(H) TI0 TUCIUIUIMHE CKJIAbIBACTCS U3
JIBYX COCTaBJISIFOIINX:

v\ mepBas COCTaBJISgONIas — OIEHKa IperojgaBareieM cHOPMHPOBAHHOCTH
KOMIETEeHIMU(Ii) B TEUEHHE CEMECTpa B XOJ€ TEKYUIEro KOHTPOJS YCIEBAEMOCTH
(makcumym 100 OamwoB). CTpykTypa TIE€pBOM COCTABIISIIONICH OMNpENeNsaeTcs
TEXHOJIOTUYECKOM KapTOW JHMCLUMIUIMHBI, KOTOpas B Hadaje CeMecTpa JTOBOAMTCS IO
CBEJIEHUS 00yJarouIuXxcs;

v/ BTOpas COCTaBSAMONIas — OIEHKa CHOPMHUPOBAHHOCTH KOMIETCHITUM(i1)
oOyyaromuxcs Ha 3k3ameHe (MakcumyM — 30 6aioB).

JUist cTyieHTOB 04YHO-3a04HOU (opMbl OOydeHMs] NpuMeHsATcs 4-OajuibHas U
OMHapHas IIKaJlbl OLEHUBAHUS PE3YyJbTATOB TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH HU
IPOMEKYTOUYHOM aTTeCTallK 00y4YaroIUXCS.

YPOBHU MIPOJABUHY ThIN 0a30BbIii IIOPOTOBBIN JIOITIOPOT OBBIN
OCBOCHUA YPOBEHb YPOBEHb YPOBEHb YPOBEHb
KOMIIeTeHUUI
100 — 8Su=> 70 — 84 51-69 0-50
O0a/sIbHasA
IIKAJIa
4 — daJIbHAS «OTJIMYHOY «XOpOUIO» «YJIOBJICTBOPUT | «HEYJIOBJIETBOP
HIKaJIa €IbHOY UTEIbHO»

Ecau  npomeosxcymounas ammecmayus  oOyuaowuxcsi no  OUCYUUNIUHE 8
COOMBEMCmMEUU ¢ YYeOHbIM NIAHOM NO HANPAGIEHUI0 NOO20MOBKU NPOBOOUMCS 6
dopme sxzamena, mo yxasvisaemcs 100-6annvhas u 4-6annvHas wkavl, 6 hopme
s3auema c oyenxou — 100-06arnvuasn u 4-6annvnas, 6 popme 3auema — 100 - banrvuas u
OUHAPHASL WKATIBL.

IIIka/na OLEHOK NPH TEKYLIeM KOHTPOJIE YCIIeBAeMOCTH
110 Pa3JIMYHBIM MOKA3ATEJIAM

Iloxka3areu onleHUBaHUS
. banabl Ouenka
chopMHUPOBAHHOCTH KOMIIETCHUM I
YcTHBIN onpoc 0-5 «HEYJIOBJIETBOPUTEIILHO»
6-9 «YJIOBJIETBOPUTEIHHO
10-12 | «xopoiio»
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13-15 «OTIAYHO»

Brinonnenue nabopatopHoit paboThl

0-5 «HEYIOBJIETBOPUTEIIBHO»
6-9 «YJIOBJIETBOPUTEIBLHO
10-12 | «xopomio»
13-15 | «oTau4HO»

KouTtponbHas pabota

0-11 «HEYJOBJIECTBOPUTEITHLHO»
12-18 | «y1OBIETBOPUTEIBHOY
19-24 | «xopormio»
25-30 | «OTJIUYHO»

Pemenne 3anaun 0-4 «HEYIOBJIETBOPUTEIIBHO»
5-6 «YIOBJIETBOPUTEIBLHO
7-8 «XOPOLLIO»
9-10 «OTJIMYHOY

Beimonnenue w myOnMuYHas — 3aliuTa 0-4 «HEYJOBJIETBOPUTEITHLHO»

pedepara (mpe3eHTaIUN ) 5-6 «YJIOBJIETBOPUTEIHLHOY
7-8 «XOpOUIOY

9-10 «OTJIUYHO»

CooTBeTCcTBHE KpUTEPHEB OLICHUBAHUS YPOBHIO OCBOCHUSI KOMIIETEHIIM A
M0 TeKyllleMy KOHTPOJIIO YCIIE€BA€MOCTH

YpoBeHnn
banisl Ouenka O0CBOCHUS Kpurepuu ouennBanust
KOMIIETCH UM
0-50 | «HeynoBieTBOpHU | JOMOPOroBeI | OOyyaromuiicss He TpUOOpes 3HaHUA,
TEJILHO YPOBEHB YMEHHUS U HE BJIaJICET
KOMIIETEHIUSIMHA B 00BeME,
3aKpeTICHHOM pabouell MporpaMMmon
JUCLUTLTAHBI
51-69 | «yAOBAETBOPUTE | MOPOTOBBIN He MEHEe 50% 3aJJaHUM,
JLHO YPOBEHb MOJICKAIINUX TEKYIIEMY KOHTPOJIIO
yCIIEBAEMOCTH,  BBIMIOJIHEHBI  0€3
CYIIECTBEHHBIX OIIHOOK
70-84 | «xopouio» 0a30BbIN OO0y4aronuMcst BBITIOJIHEHO HE MEHEe
YPOBEHb 75% 3aJaHui, HoAJICKAIIUX
TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH,
WU TIPU BBINOJIHEHUU BCEX 3aJaHUM
JIOTIYIIIEHbl HE3HAYUTEIIbHBIE OITHNOKY;
oOydJaromuiicss TI0Ka3ajd BIIQJICHUE
HaBbIKaMU cUCTeMaTu3aluu
Marepuajia U TPUMEHEHHUS €ro IMpu
pelIeHNd TNPaKTUYECKUX 3aJaHui;
3aJ1aHus BBITIOJTHEHBI 0€3 omKnO0oK
85-100 | «oTIM4UHOY npoaBuHyThIM | 100% 3aJJaHuH, MO ISKAIITIX
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YPOBEHb

TEKyIIeMy KOHTPOJIIO yCIIE€BAa€MOCTH,
BBIMIOJTHEHBI CAMOCTOSITEIBHO U B
TpeOyeMoM o00beme; 00ydaromuics
MPOSIBIISICT YMEHHE 000011aTh,
CHUCTeMaTHU3UpOBaTh  MaTepual U
OPUMEHATh €r0 MpH  peHICHUH
NPaKTHYECKUX  3aJaHui;  3aJaHus
BBITTOJIHEHBI C NOPOOHBIMU
HOSICHEHUSIMU u
apryMEHTHPOBAHHBIMH BBIBOJAMHU

IlIkaJia OLIEHOK O MPOMEKYTOYHOM ATTECTALMHU

Haumenosanue popmot bannwi Ouenka
HPOMENCYMOUHOU ammecmayuu
DK3aMeH 0-30 | «HEYZIOBJIETBOPUTEIBHOY

«KYOOBJICTBOPHUTCIIBHO»
«XOopomo»
«OTJINYIHO»

PA3JIEJI 4. MeToan4ecKkue MaTepuaJibl, onpeaeasaouue npoueaypbl OlleHuBAHUSA

3HAHUM, YMEHUI, HABbIKOB, XapaKTepu3ymoumue 3ranbl GopMupoBaHus

KOMIIETEeHIIU I

MeToauka OeHUBAHMS BbINIOJTHEHHUS KOHTPOJIbHON PadoThI

bansl Ouenka IMoka3zaTenn Kpurepuu
1. [loxHOTA BrinosiaeHo 6oJiee 90
25-30 | «OrmaHO» BBITIOJHEHUS % 3aaHuit
3aJaHMH;
2. CBOEBDEMEHHOCTD Beimoaeno 6osee 70
19-24 | «Xopomo» : . % 3aIaHui
BBITIOJTHEHUS
3. lIpaBHIIbHOCTb Beimoiaeno 6onee 54
OTBETOB 0 o
13-18 | «Y 10BJIETBOPHUTEIHHO —— /o 3a71aHUH

0-11 | «HeynoBneTBOpUTEIBHO

4. CaMOCTOSITEILHOCTD

BriosiHeHO HE 0oJiee
53 % 3amaHuii
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YCTHBIM ONPOC MPOBOJMUTCSA HA IMPAKTUYECKUX 3aHATUAX MO NPOUAECHHOMY
JeKUMOHHOMY MaTtepuaity. CTyJeHTy AaeTcs BOIpOC, Ha KOTOPBIM IpeaiaraeTcsl 1aTh
pa3BEpPHYTHIM OTBET. MaKCUMaIbHO 34 OTBET HA BONPOC CTYAEHT MOXET MOIY4UTH 15
0aJuIoB.

MCTO)II/IKa OLICHUBAHMA OTBETOB Ha YCTHBIC BOIIPOCHI

baaabl

Ouenka

Ioka3arean

Kpurepuu

13-15

«OTIMYHOY

10-12

«Xopomuo»

6-9

«Y IOBJIETBOPUTEIILHO»

1. IToaHOTa JAHHBIX
OTBETOB;

2. ApryMeHTHUpPOBaHHOCTh
JIAHHBIX OTBETOB;

3. I[IpaBUIILHOCTH OTBETOB

Ha BOITPOCHI.

ITonno n
apryMEHTHPOBAHO
JIaHbBI OTBETHI I10
COJIEpIKaHHIO
3aJJaHU.
OO6HapykeHO
ITIOHUMaHUeE
MaTepuayia, MOXKeT
000CHOBAaTh CBOU
CYXKIEHUS,
PUMEHUTH 3HAHUS
Ha MIPaKTHUKE,
MIPUBECTH
HEO0XOIUMBIE
IIpUMEPHI HE TOJIBKO
1o y4eOHHKY, HO U
CaMOCTOSTEIBHO
COCTaBJICHHEIE.
N3noxeHue
MaTepuaia
II0CJIEAOBATEILHO U
IPABUIIHHO.

CTyneHT JaeT OTBeT,
YJOBJICTBOPSIFOIINN
TEM XKe
TpeOOBaHUSIM, YTO U
JUISL OTICHKH
«OTIUYIHOY, HO
nomyckaer 1-2
OLLIMOKH, KOTOpPbIE
caM e UCIIPABJIISECT.

CryneHr
oOHapyXUBaeT
3HAHME U TIOHUMaHUE
OCHOBHBIX
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0-5

((Hey,HOBJ'IeTBOpI/ITeHBHO»

MTOJIOKEHUM TAHHOTO
3a/laHus, HO:

1) uznaraer
MaTtepual HeMoJIHO U
JOTyCKaeT
HETOYHOCTH B
OTpeICTICHUH
TIOHATHUN WU
bopMyIHpOBKE
paBuI,

2) HEe yMeeT
JIOCTATOYHO TITyOOKO
U JJ0Ka3aTeJIbHO
000CHOBAThH CBOU
CYXKIEHUS U
MIPUBECTH CBOU
TIPUMEPBHIL;

3) uznaraet
Marepual
HEMoCJIeIOBATEIHHO
U JIOITyCKaeT
OILIIMOKH.

CryneHt
oOHapy>KUBaeT
HE3HAHHE OTBETA Ha
COOTBETCTBYIOIIICE
3aJlaHue, JOIyCKaeT
OITMOKH B
bopMyIupoBKe
ONIPEICIICHUN 1
paBuI,
HCKa)KaIOIINUe UX
CMBICII,
OecropsIOuHO U
HEYBEPEHHO M3JIaraeT
MaTepHar;
OTMEUAIOTCSI TAKUE
HEJIOCTATKH B
MIOJITOTOBKE
CTYJIEHTa, KOTOPhIC
SIBIISTFOTCST CEPHE3HBIM
MPETATCTBUEM K
YCIEUTHOMY
OBJIQJICHUIO
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MOCJIE Y FOIIUM
MAaTEPHUATIOM.

JlabGopaTopHble 3aaHusl BBIMIOJHAIOTCS Ha Ja0OpPaTOPHBIX 3aHATHSX Ha OCHOBE
METOIMYECKOr0 PYKOBOJICTBA K BBIMOJHEHUIO JIa0opaTopHOU paboThl. CTyAEHT AOHKEH
BBINIOJIHUTH 3a/laHu€ K JIa0OpaTOpHOW paboOThl, a 3aTEM OTBETUTh Ha KOHTPOJbHBIC
BOIIPOCHI, CBSI3aHHBIE C BBINMOJHEHUEM JabopaTopHO paboThl. MakcuManbHO 3a
BBITIOJIHEHUE J1a00paTOPHOM pabOThl CTYIEHT MOXKET MOJIYYUTh 15 6aos.

MeTtoanka oueHUBaHMS BbINOJHEHUS J1a00PATOPHBIX 3aaHUii

banisl Ouenka IHoxa3zarenn Kpurepuu
1. IlosHoTa BrimonHens! Bce
BBITIQJTHCHHUS TpeOOBaHMS K
1a00paTOpHOM nabopatopHoil padoTe;
padoThI; pazpaboTaHa, oTJia)KeHa U
13-15 | «OTnuanO» 2. CBOEBPEMEHHOCTH | IPOTECTUPOBAHA
BBITIOJIHEHUS nporpamma; AaHbl
1a60paToOpHOi paBUJIbHBIE OTBETHI HA
paboTHI; JOTIOJTHUTENIbHBIC
3. IIpaBUIBHOCTH BOIPOCHI.
BBITIOJTHEHUS BrITI0JTHEHBI OCHOBHBIE
nabopaTopHOi TpeOOBaHMS K
paboThL nabopatopHoii pabote,
UMEIOTCSI HEJIOUYCTHI B
10-12 | «Xopouio» paspadoTke n
TECTUPOBAHUH
IPOrpaMMBbI; Ha
JOTIOJTHUTENbHbBIE
BOIIPOCHI MPHU 3aIIUTE
JTAaHBI HETIOJTHBIE OTBETHI.
TpeboBanus K
nabopaTopHOil paboTe
BBITIOJTHEHBI HE
MOJIHOCTBIO, ITpOorpamma
pa3paboTaHa, HO B HEH
6-9 | «YIOBIETBOPUTEIHHO MMEIOTCSI CYIIECTBEHHbBIE
HEJIOCTATKH; JOMYIIEHbI
dbakTHyecKue OmUOKU
IpU OTBETE Ha
JOTIOJTHUTENIbHbBIE
BOIIPOCHI.
0-5 | «HeymoBIEeTBOPUTEILHON Jlaboparopnas pabora He
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BBITIOJTHCHA;
00Hapy KHUBaCTCS
CYIIIECTBEHHOE
HEIIOHUMAaHHE B €¢
BEITTOJTHCHU.

[IpezenTanus (pedepaT) BBIOIHAETCS CTYJICHTOM
aTTECTAIMOHHOTO TepHoja. BBIMONMHUB paboTy, CTYICHT

B TEUEHUU BCEro CpoKa
CHaeT €ro Ha MPOBEPKY

npenojaBarento. Eciu oHa cooTBeTCTBYeT TpeOOBaHUAM 3aJaHUsl, TO HA3HAYAETCS €ro
3amuTa. Ha 3ammTe CTyIeHT wu3naraeT cyTh pabOThl W OTBEYAET Ha BOIPOCHI
MperoiaBaTesisi OTHOCUTEIHHO BBITIOJIHEHHON pa0oThl. MakcHMallbHO 32 BBITIOJHEHUE
npe3eHTainuu (pedepara) CTyIEHT MOXKET MoTy4duTh 10 6ayos.

MeToauka oleHUBAHUS BbINOJIHEHUS Npe3eHTanuu (pedepara)

banaabi

Ounenka

IToxka3zaTean

Kpurepuu

9-10

«OTINYHO»

IlomHOTA
BBLINOJTHEHUS,
CBOEBPEMEHHOCTD

BBIITOJIHCHU A

. IlpaBUIBHOCTH

7-8

«Xopouio»

5-6

«Y IOBIIETBOPUTEIIBHO»

0-4

«Hey,Z]OBJICTBOpI/ITe.TIBHO»

BBITNTOJIHCHU .

BrinosiHeHbI Bce
TpeOOBaHUS; TaHbI
MPAaBUJIbHBIE OTBETHI HA
JIOTIOJTHUTEJILHBIC
BOITPOCHI.

BeITiosTHEHBI OCHOBHEBIC
TpeOOBaHMsI; HA
JIOTIOJTHUTEITBHBIC
BOTIPOCHI TIPH 3aITUTE
JIaHbl HETIOJHBIC OTBETHI.

TpeboBaHus BHIMOTHEHBI
HE IIOJIHOCTHIO;
JOMYIIEHBI (PaKTUYECKHE
OIIKUOKH MPHU OTBETE HA
JIOTIOJTHUTEIIbHBIE
BOIIPOCHL.

0OHapyKUBaETCs
CYILIECTBEHHOE
HEMTOHMMAaHUE B TOM, KaK
BBITIOJTHATH Pa0bOTy

HroroBoii popMoii KOHTPOJIS IO TUCLUIUIMHE SBISETCS K3aMEeH. DK3aMeH

IIPOBOJMUTCS B BUJE NMCbMEHHOI0 OTBETA Ha 3aJaHHbIi Bonpoc. KaxaoMy cryaeHTy

npejaraercs 2 3aJaHus, KaKI0€ U3 KOTOPBIX OI[EHUBAETCS MaKCUMYM Ha 15 6ayios.
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[Ipu o11eHKE BBIITOJHEHUS 3a1aHUS] YUYUTHIBACTCS MMOJIHOTA OTBETA, TOUHOCTh
bOopMyYITUPOBOK, HATMYNE WILUTFOCTPATUBHBIX TPUMEPOB.

30



JIMCT aKkTyaJu3anuy ONEeHOYHbIX MAaTEPUAJIOB 10 AMCIUIIIHHE
«/HTe/UIeKTyaIbHBbIE TEXHOJIOTHH U AHAJIU3 JAHHBIX))
«SIEM-cucremMbn»

OueHoYHbIE MaTepHualbl NEPECMOTPEHBDI,
00CyX/IeHbI U 0JI0OPEHBI Ha 3aceaHuu Kadenps

[IpoTOKOI OT « » 20 r. Ne

3aB. xadempoit

OreHOYHBIE MaTEPHAIIBI TICPECMOTPCHBI,
00CYKIeHbI U 0JI0O0OpPEHBI Ha 3acelaHuK Kadeapbl

[TpoTOKOJ OT « » 20 r. Ne

3aB. kadenpoit

OreHOYHBIE MaTEPHAITBI TICPECMOTPEHBI,
00CYXKJIeHbI U 0JI00pPEHBI Ha 3acelaHnu Kadeapbl

[TpoTOKOJI OT « » 20 r. Ne

3aB. kadenpoit

OreHOYHBIE MaTEPHAITBI TIEPECMOTPEHBI,
00CYKJIeHbI U 0JI00pPEHBI Ha 3acelaHnu Kadeapbl

[IpoToKoI OT « » 20 r. Ne

3aB. kadeapoii
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