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Crpykrypa
(poHIa OLIEHOYHBIX CPEACTB

o AMCIOMIIJIMHE «AHaJau3 00JbIIHNX JAHHBIX»

Ne | Dransl popmuposa- Ilepeuenn 3YHe1 (3.1, V1, H1...) | KouTponbHble 3aaHus UM UHbIE MaTEpUAIbI, Onucanue mno-
/0 | HUS KOMOETEHIMH | (opMupyembix HE00XOIMMBIE JJIs1 OLICHKHU 3HAHUH, YMEHHUH, Kas3aresei u Kpure-
KOMIIETEHIIUH HAaBBIKOB U OIBITA JESITEIbHOCTH, XapaKTepU- pHUEB OLIEHUBAHUS
3YIOLIMX 3Tanbl POPMHUPOBAHUS KOMIIETCHIIMH | KOMIIETEHLUH Ha pa3-
B IIPOLIECCE OCBOEHUS 00pa30BaTeIbHON JIMYHBIX dTarnax
IIPOrpaMMBbI ¢dbopmupoBaHus,
OIMCAHUs IIKaJ OIle-
HUBaHUS
1 | OOwme cBexeHNs O I1K-9 3.3HaTk CII0COOBI M METO-
OOJBIINX JaHHBIX JIbl aHAJIM3a JaHHBIX TI0
CO3/1aHUIO0, PA3BUTHIO, Teer 1 JloJi IpaBUIIBHBIX OT-
BBIBOJly Ha PBIHOK, BeTOB (6)
MpoJakaM U MPOJBUKE-
Huro UT-ipoaykra
2 | CtpykTypsl pacmpe- I1K-9 3.3Hath criocoObl 1 MeTo- | 3amanue 1. O0beauHEHUE M aHAM3 TaHHBIX B | KoppekTHocTh 0Opa-

JACJIICHHBIX JAaHHBIX

JIbl aHANIKU3a JAHHBIX I10
CO3JIaHUIO0, PA3BUTHIO,
BBIBOJY Ha PBIHOK,
npoaakaM U MPOABUKE-
Huto UT-nponykra
V.¥YMeTs npoBOAUTH aHA-
JIN3 JAHHBIX 110 CO31a-
HUIO, Pa3BUTHIO, BBIBOLY
Ha PBIHOK, MTPOJIaXkaM 1
npoasmxkennto UT-
nponykra H.Biagers Ha-
BBIKAMM aHAIN3a JTaHHBIX
110 CO3/IaHHIO, PA3BUTHIO,

Power Pivot Tect 2

6otku (5) ons mpa-
BWJILHBIX OTBETOB (6)




BBIBOJY Ha PBIHOK,
IIpOJaXkaM U IIPOJBHIKE-
Huto UT-mponykra

MHoOroMepHsbIH aHa- [1K-9 3.3HaTh CIOCOOBI M METO-
mu3 nanuabix (OLAP- Bl aHaAJIN3a JaHHEIX 110
TEXHOJIOTHSI) CO3/JaHUI0, PA3BUTHIO,
BBIBOJIY Ha PBIHOK,
poJiaXkaM U IPOJIBUIKE-
e poa KoppekTHoCTh 1 noJ1-
Huro UT-nponykra
HOTa aHanu3a (5)
Y. VYMeth npoBoauTh aHa- | 3ananue 2. OObeMHEHNE U aHAINU3 JAaHHBIX B
KoppekTHocTh ananu-
JIM3 JJaHHBIX 10 CO3J1a- Power BI 3anmanue 3. Beibop nannpix B H- 33 1 IDVMCHCHIS
HUIO, Pa3BUTHIO, BEIBOAY | TepHeTe U aHanu3 gaHHbIX B Power BI 3ana- p
WHCTPYMEHTOB BU3Yya-
Ha PBIHOK, MPOJIaYKaM 1 Hue 4. O6nayHbIe TEXHOJIOTUH MHOTOMEPHOTO
nmuzanuu (6) Kop-
npoaskenuro UT- aHanu3a Ha npumepe Yandex Datalens
PEKTHOCTH U MOJIHOTA
nponykra H.Bmaners Ha-
ananm3a (6)
BBIKAMH aHAJIW3a IaHHBIX
10 CO3IaHUI0, PA3BUTHIO,
BBIBOJY Ha PBIHOK,
MPOJIayKaM 1 TIPOJIBIIKE-
Huro UT-ipoaykra
TexHomoruu xpane- I1K-9 3.3Hath criocoObl 1 MeTo- | 3amanue 5. Texnomorus MapReduce Tecr 3 D hekTUBHOCTD

HUS U UCIIOIB30Ba-
HUS OOJIBIINX IaH-
HBIX

IIBI aHaJIM3a JAHHBIX 10
CO3/IaHUIO0, PA3BUTHIO,
BBIBOJY Ha PBIHOK,
npoaakaM U MPOABUKE-
Huto UT-nponykra
V.¥YMeTs npoBOAUTH aHA-
JIN3 JAHHBIX 110 CO31a-
HUIO, Pa3BUTHIO, BBIBOLY
Ha PBIHOK, MTPOJIaXkaM 1
npoasmxkennto UT-
npoaykra H.Bnaners Ha-
BBIKAMM aHAIN3a JTAaHHBIX

MPE/IOKEHHBIX pellie-
Huti (7) Jons npa-
BHJIBHBIX OTBETOB (6)




10 CO3/IaHMIO, PA3BUTHIO,
BBIBOJly Ha PBIHOK,
poaakaM U MPOJABUKE-
Huro UT-ipoxykra

Pacnipenenennas 06- I1K-9 3.3HaTk CII0COOBI M METO-
paboTka JTaHHBIX JIbI aHATM3a TAHHBIX TI0
CO3JaHHI0, PA3BUTHIO, Tecr 4 Jonst mpaBUIIBHBIX OT-
BBIBOJly Ha PBIHOK, BeTOB (6)
MPOJIayKaM 1 TIPOJIBIIKE-
Huro UT-ipoaykra
3agaun ¥ MOaeIn I1K-9 3.3HaTk CII0COOBI M METO- KoppekTHocTh 1
HCCJIeIOBAHMS 3aBU- JIbl aHAJIM3a IaHHBIX 110 000CHOBaHHOCTH
CUMOCTEH TaHHBIX CO3/IaHUI0, PA3BUTHIO, Tpanchopmaruu (6)
BBIBOJIY Ha PBIHOK, KoppekrrnocTs npu-
npojakaM U MpPOJIBIKE- MeHeHus mojenei (7)
Huro UT-nipoxykra [IpaBUIBHOCTH OLICH-
poLy 3ananue 6. MccnenoBanue u TpanchopManus P !
V.¥YMeTs npoBOAUTH aHA- KM pe3yJbTaToOB KJa-
IaHHbIX 3anadue 7. Pemenue 3amadu
JIU3 JAHHBIX IO CO3/1a- crepuzauuu (7) Kop-
knaccudukanuu 3aganue 8. [ToarotoBka naH-
HUIO, Pa3BUTHIO, BHIBOIY PEKTHOCTh TPUMEHE-
HBIX U PEIICHHE 3a7a4M KIacTepu3aluu 3aaa- .
Ha PBIHOK, ITPOJIaXKaM U Hus mojenei (7)
Hue 9. Coop, mpenobpaboTka naHHBIX. Pere-
npoasmxkennto UT- KoppekTHocTbh nHTEp-
HUE 331291 KiIaccHu(PHUKAIMN TEKCTOB 3aqaHue
nponykra H.Biagers Ha- N IpeTalnuu pe3yiabTra-
10. UccnenoBanue acconuanuii 3aganue 11.
BbIKAMU aHaJIn3a JaHHBIX TOB MOJICITUPOBAHUS
AHanus BpeMeHHbIX psiioB 3ananue 12. Perme-
10 CO3JIaHHIO, PA3BUTHIO, (5) Ymenue npume-
HUe 3a1a4u perpeccun Tect 5
BBIBOJIy Ha PBIHOK, HSTh MOJIEJIH BPEMEH-
poaakaM U MPOJABUKE- HBIX psA0B (5)
Huto UT-npoaykra OOG0CHOBaHHOCTh BBI-
6opa mozenu (4)
Jlonst mpaBUIIBHBIX OT-
BETOB (6)
Hroro no texyuien [1K-9 3.3HaTk CII0COOBI M METO- 100

arreCcranuu

JbI aHaJIn3a JaHHBIX I10
CO3J1aHN10, PA3BUTHIO,




BBIBOJ1y Ha PHIHOK,
IpoaakaM U IPOJABUKE-
Huto UT-nmponykra

VY. ¥YMeTb NpOBOAUTH aHA-
JIU3 JAHHBIX 110 CO3/1a-
HUIO, Pa3BUTHIO, BEIBOY
Ha PBIHOK, ITPOJIayKaM 1
npoasmxenuro UT-
npoaykra H.Bnaners Ha-
BBIKAMM aHAJIW3a TaHHbBIX
10 CO3/IaHMIO, PA3BUTHIO,
BBIBOJY Ha PBIHOK,
IIPOJIaYKaM U IIPOJBHIKE-
Huro UT-ipoaykra

[IpomexyTounas at-
TeCTalus

I1K-9

3.3HaTh CITOCOOKI U METO-
JIbl aHANM3a JAHHBIX I10
CO3JIaHUI0, PA3BUTHIO,
BBIBOJY Ha PBIHOK,
npojaxaM U MpOoJABUKE-
Huto UT-nponykra

V. ¥YMeTp NpoBOINUTH aHA-
JIN3 TaHHBIX 110 CO3/1a-
HHIO, PA3BUTHIO, BEIBOLY
Ha PBIHOK, MPOJIaXkaM 1
npoasuwxkeHuto NUT-
npoaykra H.Bnaners Ha-
BBIKAMM aHAIN3a JTaHHBIX
10 CO3JIaHHIO, PA3BUTHIO,
BBIBOJ1y Ha PHIHOK,
poJiaXkaM U IPOJIBUIKE-
Huro UT-npoxykra

100




MunucTepcTBO HayKH U Bbicliero oopazosanus Poccuiickoit denepanuu
YUTUHCKUN UHCTUTYT (PUTUAI)
®I'bOY BO «BAMKAJIBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET»
Kadenpa nndopMaimioHHBIX TEXHOJIOTHUH U BBICIIIEH MaTeMaTUKH

O1eHOYHbBbIE CPEICTBA TEKYIIEro KOHTPOJIS
1. Kaxoii tTun nanneix HE siBisieTcs HECTpyKTypHUpOBaHHbBIM?
a) JSON-aiin
b) Tabnuua B pensiuonHoit b1
¢) Ayno3anuch
d) TexcT HOBOCTHOM CTaThH
2. Kako#i anropuT™M OTHOCUTCS K 00yUdeHuro 6e3 yunuress?
a) Jluneiinas perpeccus
b) k-means
c¢) Jloructuueckas perpeccust
d) Ciyuaitusrii ec
3. Kakoii komnonenT Hadoop oTBeuaeT 3a yrpaBieHue pecypcamu Kiactepa’?
a) HDFS
b) YARN
¢) MapReduce
d) HBase
4. Kakas MeTpuKa OIIEeHMBAET JJOJII0 BEPHO MPEICKa3aHHBIX MMOJIOKHUTEIbHBIX KJIACCOB Cpeln
BCEX MPEACKa3aHHBIX?
a) Recall (momHOTA)
b) Precision (TouHOCTB)
c) Fl-score
d) AUC
5. Kakont meron HE ncrnions3yercst Ayl yMEHbIIEHUS Pa3MEPHOCTH JTAHHBIX ?
a) PCA
b) t-SNE
c) kNN
d) LDA
6. Kakue sTamnsl BXOJSAT B IOJATOTOBKY JaHHBIX? (BriOepure 3)
a) O6paboTKa MPOMyCKOB
b) Hopmanu3zarust 4uCcIoBbIX TPU3HAKOB
c¢) Obyuenue moaenu
d) KonupoBaHue KaTeropuaibHbIX MEPEeMEHHBIX
e) Busyanuzauus ROC-kpusoit
7. Kakue anropuT™bl OTHOCATCS K aHcaMOJieBbIM MeTtofam? (BeioeTs 2)
a) CmyualiHbIii 1ec
b) k-means
¢) 'pagueHTHBIN OyCTHHT
d) Jloructuueckas perpeccus
8. Kakue TeXHOIOr1H UCIIONIb3YIOTCS JUIsl TOTOKOBOM 00paOOTKH JTaHHBIX ?
a) Apache Kafka
b) Hadoop HDFS
c¢) Apache Spark Streaming
d) SQLite
9. Kakue METpUKH OLIEHNBAIOT KAUECTBO KJIACTEPU3ALINN?
a) Silhouette Score



b) Fl-score

c¢) Davies-Bouldin Index

d) AUC

10. Kakue Tunsl ganHbIX oOpabartbiBatorces B Big Data?

a) I'padoBbie naHHbIC

b) Buneodaiins

¢) PDF-nokymMeHTbI

d) [ToToxoBBIE TaHHBIE

11. ConocraBpTe 3Tan aHaJIM3a JaHHBIX C €r0 ONUCAHUEM:
1. Coop manHBIX — a) M3BIeueHne JaHHBIX U3 HCTOYHUKOB
2. [lpenBaputensHas 06paboTka — b) OuncTka u TpaHchopMalus JaHHBIX
3. [Toctpoenne moaenu — c¢) OOy4eHHE aropuTMa MAITMHHOTO 00YyYEHUS
12. ComnocTaBbTe aaropuTM C 3aJa4eil:

1. kNN — a) Knaccudukanus

2. k-means — b) Knacrepuzamus

3. Jluneiinas perpeccus — c¢) [IporHo3npoBaHre YUCIOBBIX 3HAYCHUH
13. ComnocTaBbTe TEXHOJOTHIO C €€ HA3HAYCHUEM:

1. HDFS — a) Pacnpenenénnoe xpaHeHue JaHHBIX

2. MapReduce — b) IlapannensHast 00paboTka JaHHBIX

3. YARN — ¢) Ynpasienue pecypcamu Kiactepa

14. ConocraBbTe METPUKY € €€ POopMyIIOii:

1. Precision — a) TP / (TP + FP)

2. Recall — b) TP /(TP + FN)

3. Fl-score — c) 2 * (Precision * Recall) / (Precision + Recall)
15. ConocraBpTe THI 0OYYEHUS C IPUMEPOM:

1. C yuntenem — a) [Iporao3upoBanue 1eH Ha oMa

2. bes yuutens — b) CermeHTanus KIMEHTOB

3. C noakpernenueM — ¢) O0ydenne podboTa XOIuTh

16. Ykaxxute mopsiI0K 3TAMOB padOTHI ¢ JAaHHBIMU B MAIlIMHHOM O0Y4YEHUH:
1. Coop maHHBIX

2. IlpenobpaboTka

3. Paznenenne Ha BBIOOpKH (train/test)

4. O0yueHune Moaenu

5. OneHka kadecTBa

17. TlocnenoBaTenbHOCTH BhIoNHEeHUs MapReduce:

1. Pa3nenenne maHHBIX Ha OJIOKH

2. Map (o6paboTka map KiIto4-3Ha4eHUE)

3. Shuffle & Sort

4. Reduce (arperarust pe3yJbTaToB)

18. Dransl 00paboTku TekcTa B NLP:

1. Toxenuzanus

2. Y naneHue CTOI-CJIOB

3. JleMmaTu3anus/CTEeMMUHT

4. Bextopuzauus (TF-IDF, Word2Vec)

19. llaru HACTpOIKK TUIIEpHIAPAMETPOB MOJICTIH:

1. Boibop meTpuku

2. Certka mapametpoB (GridSearch)

3. Kpocc-Banunanust

4. BeiOop nyurieir Mmojenu

20. YKuznennsiii mukn nanabix B Hadoop:

1. 3arpy3ka B HDFS

2. O6pabotka MapReduce/Spark



3. Anamu3 B Hive/Pig

4. Buzyanuzanus (Hanpumep, Tableau)

21. Kak Ha3bIBaeTCs MpoIiece pa3/iesieHus] JaHHBIX Ha 00YyYalolyt0 U TECTOBYIO BEIOOPKHU?
22. Kakoil airopuT™ UCMOJIB3YET "METOM JIOKTS" I ONPEICTCHUS YUCIIa KJIacTepOB?

23. Kaxas 6ubamnoreka Python wamie Bcero ucnonbs3yetcs i padotsl ¢ DataFrame?

24. Kak Ha3bIBaeTCs Mpoliecc MpeoOpa3oBaHMsl KaTErOpUAIbHBIX IEPEMEHHBIX B YHCIIOBbIE?
25. Kaxoii TepMHH OMMCHIBAET MOJIeNb, KOTOPAasi CIMIIKOM OJIN3KO MOACTPOMIACH MO 00Y-
Jaromue Jagaeie?

BOITPOCHI IJIA ITPOBEPKH 3SHAHUN
1. basbr nanabix NoSQL. OcobGennocTH, Kiaccupukaus
2. JloxymeHTO-OpueHTHpOBaHHbIC 0a3bl JaHHBIX. Bo3moxxnoctu CYBJ] MongoDB
3. Ilonstre bonpmmx nanubix. OcobeHHocTr cObopa, XxpaHeHust, 00padoTKK U aHanu3a bompmmx
TAHHBIX
4. PaboTa ¢ 10KyMeHTO-OpHeHTUpOoBaHHbIMH B/].
5. Pacnipenenennas 06paboTka U MOJIENH JUIsl PEIICHUS 3a/1a4 aHaI13a TeKCTOB
6. Pactipeienennast 00paboTKa 1 MOJIENH /IS peIIeHus 3a/1a4 Kilaccu(pukanum
7. Pacnipenenennas 06paboTka U MOJIENH Ui PEIlIeHuUs 3a]a4 KJlacTepU3aluu
8. Cucrema Apache Hadoop
9. CpenctBa MoCTpOCHUsI pacipeIeIeHHbIX HHHOPMAIIMOHHBIX CUCTEM
10. CtpykTypupOBaHHbBIE TaHHBIE U HECTPYKTYpUPOBAaHHbBIE TaHHbBIE. [laHHbIE HA €CTECTBEHHOM
s3bike. ManHHbIe nanHbie. ['padoBbie, Win ceTeBble, JaHHbIE. Ayano0, BUaeo U rpaduka. [Toto-
KOBBIC JIaHHBIC
11. Texnomorus Map-Reduce
12. TpebGoBanus K pacnpeaeIeHHbIM HH(POPMAIIMOHHBIM CUCTEMaM

TUIOBBIE 3AJIAHUA JJ151 IPOBEPKU YMEHUIA

1. O0bsicHuTE, B KaKUX cepax (MeauuuHa, (UHAHCHI, pUTEHI U JIp.) OOJbIINE JaHHbBIE IPUME-
HAIOTCS HanOoJiee A3P(HEKTUBHO U TIOUEMY .

2. CpaBHI/ITe CTPYKTYPHUPOBAHHBIC U HCCTPYKTYPUPOBAHHBIC TAHHBIC, IIPUBCIUTC IIPUMCEPBI KaXK-
J0ro Tuilia.

3. Onummre 3Tankl aHaau3a OOJBIINX JaHHBIX HA MPUMEPE KOHKPETHOTO Keiica (Hampumep,
MIPOrHO3MPOBAHUE CIIPOCA B PUTEUIIE).

4. Tlpoananusupyire, nouemMy npeaBapuTesbHas MOJAr0OTOBKA JAHHBIX KPUTUUECKU BasKHA TSI
MaIIMHHOTO 00yUYEeHHSI.

5. O0bsAcHUTE pa3HUILY MEXKIY 00ydeHHEM ¢ yuuTeneM u 6e3 yuurens. [IpuBenure npumeps! 3a-
Ja4 i KayKoro TUIa.

6. MuTepripetupyiite MeTpuku Kinaccudukanuu (TOYHOCTh, TOJTHOTA, F1) Ha mpumepe 3amaun
pacro3HaBaHUs clIaMa.

7. CpaBuute anroput™bl KNN U JIOTHCTHYECKYIO PETPECCUI0: B KAKUX CITydasiX KaXKIblii U3 HUX
IIPEeAIIOYTUTENbHEE?

8. Onumute npuHIMI padoTel MapReduce u ero posib B 00paboTKe OONBIINX JaHHBIX.

9. O6bsicuure, kak Hadoop HDFS obecnieunBaeT xpaHneHue 601bIIUX 00bEMOB JaHHbBIX.



10. I[Ipoananu3upyiTe MpenMyIecTBa U HEJOCTAaTKH Kiactepuzanuu k-means 1 DBSCAN.

11. Chopmynupyiite, Kakue IpU3HAKA MOTYT ObITh KaTErOpUaJIbHBIMU B IaHHBIX O KJIIMEHTAX
0aHKa, ¥ KaK UX 00pabaThIBaTh Mepel aHATU30M.

12. O0BsicHUTE, 3aUueM HY)KHA KPOCC-BATHJIAIUS M KaK OHA ITPOBOIUTCS.

13. CpaBuute aHcamMOu Mojieneit (CirydaifHbli Jiec VS. TpalMeHTHBIH OYCTHHT) Ha IpUMepe 3a-
Jlauy TpeJ/ICKa3aHusl 1IeH Ha HeIBUYKUMOCTb.

14. OnumuTe, Kak HEMPOHHBIE CETH 00PadaTHIBAIOT TEKCTOBBIC TAHHBIE (HAIPUMED, IS
KJTacCU(UKALIUU OT3BIBOB).

15. IIpoananu3upyiite, mo4eMy MOTOKOBBIC JaHHBIE TPEOYIOT OCOOBIX MOAXOI0B K 00paboTke
(manpumep, B IoT).

16. O6bsicHUTE MPUHLUT PpabOTHI pacrpeieICHHBIX (aiIOBbIX CUCTEM M UX MPEUMYIIECTBA Me-
pea TpaJulMOHHBIMHU.

17. UnTepnperupyiite ROC-kpuByto u AUC myis onieHKH KadecTBa OMHApHOTO Kilaccu(uKaTo-
pa.

18. CpaBHHTE pelIarOLIKe IEPEBbS U JUHEUHBIC MOJICNIN: KaKUE 3a/1a4M JIyUIle pelIacT KaxK bl
Meroa?

19. Onummnte nporuecc 06paboTKK ayTMOJaHHbBIX (HallpUMep, AJIsl pacliO3HABaHUS peyun) Kak
MpUMEpP HECTPYKTYPUPOBAHHBIX JTAHHBIX.

20. O0BsAcHUTE, KaK METO/Ibl MAITMHHOTIO 00YyYEHHUsI MOTYT MIPUMEHSTHCS JUIsl aHaIu3a rpaduku
(HampuMep, B METUIIMHCKOMN THarHOCTUKE).

THUIIOBBIE 3ATAHUA JIAA IPOBEPKU HABBIKOB

1. Hamummre SQL-3anmpoc s arperaiyiyl JaHHBIX U3 ABYX TaOnuil (Hampumep, Mpoaaxu +
KITUEHTHI) B paMKax TIOJITOTOBKH JIAHHBIX.
2. Peanuzyiite Ha Python 3arpy3ky u npeno0paboTky aaracera (yaaleHHE MPOIMYCKOB, KOJIUPO-
BaHWE KaTErOPHAIbHBIX IPU3HAKOB).
3. [Toctpoiite rucrorpammy u boxplot s aHanm3a pachpeneieHHs YUCIOBOTO TpHU3HAKA
(HampuMep, BO3PACT KIIMEHTOB).
4. Pa3paboraiiTe naifmnaitH 00pabOTKH TEKCTOBBIX TaHHBIX (TOKeHH3alwus, creMMuHr, TF-IDF) ¢
MOMOMIbI0 OMOIMOoTEKH sklearn.
5. O6yunte moaens kNN s knaccudukanuu upucoB duiiepa, olieHUTe €€ TOYHOCTh Ha Te-
CTOBOH BBIOOPKE.
6. Paccumnraiite metpuku (precision, recall, F1) nns OGuHapHoro kimaccudukatropa mo 3aJaHHOM
MaTpHIle OINOOK.

7. HacTpoiiTe mapameTpsl airoputrMa k-means (4ucio KJIacTEpOB) C MOMOIIBI0 METO1a "MOKTS".
8. Peanu3yiiTe TOTUCTUYECKYIO PErPECCHIO ISl POTHO3UPOBAHUS OTTOKA KIMEHTOB, HHTEPIIpe-
TUPYHTE KOIPPUITUESHTHI.
9. 3ammycture MapReduce-3agauy (Hampumep, TOJCYET CIOB B TekcTe) ¢ momornbio Hadoop/
Spark.

10. ITocTpoiite ROC-kpuByto u Beruuciaute AUC st Mmoienu kiaccuukaiuu.



11. Ilpumenute merox riaaBHbIX KOMIOHEHT (PCA) u1st yMeHbIIEHHs pa3MEPHOCTH JTaHHBIX, BU-
3yalIU3UPyITE Pe3ybTar.

12. OGyunTe ciryyaitHbIH Jiec U1 MPeCKa3aHusl BEPOATHOCTH J1e(oTa M0 KPEAUTHBIM JTaHHBIM.

13. Peanusyiite kpocc-Banmuaanuio (k-fold) mist oneHkn ycToiiunBOCTH TMHEHHON PErpeccuu.

14. Hanmumure ckpunt Ha PySpark mms o6pabotku 6ombiioro CSV-gaitna (¢unsTparus, ar-
perarusi).

15. Ontumusupyiite runepnapaMeTpsl (rryouHa Jepesa, learning rate) /i rpaJueHTHOro Oy-
ctunra (XGBoost).

16. Knactepusyiite Habop JaHHBIX (HAmpuUMep, CErMEHTalMs IOJb30BaTeNel) € IOMOIIbIO
DBSCAN, nox6epute mapamerp eps.

17. Ilpeobpa3yiite BpeMeHHON psii B mpu3Haku ainsi ML-monenu (Hampumep, CKOJIb3sIIee
CpenHee, Jaru).

18. Peanusyiite npoctyto Helipocets Ha Keras/TensorFlow nnst pacmo3HaBaHusi pyKOMUCHBIX
uudp (MNIST).

19. PaccuuraiitTe MHGOPMALMOHHBIA BBIMTPBILI JJIS pa3/AeieHus y3ja B pelIarolieM JepeBe 1o
3aJJaHHOMY TPU3HAKY.

20. Hactpoiite noTokOByt0 00paboTKy AaHHBIX (Hampumep, ¢ momouibio Apache Kafka wnm
Spark Streaming).

MUHHCTEPCTBO HAYKH U BBICHIETO 00pa30BaHUs Hampasnenue - 38.03.05 busnec-
Poccuiickoii @enepanyn uHpOpMaTHKa
YnuTHHCKHMI HHCTUTYT (primran) [Mpoduis - Lludposas s3koHOMHUKA
denepanbHOro rocynapcTseHHoro owopkerHoro  Kadenpa nHpopManoHHbIX TEXHO-
00pa30BaTEIBLHOTO YIPEHKICHUS JIOTWI ¥ BBICHIEH MAaTEMATUKHU
BBICLIETr0 00pa30BaHUs Jucuunnuza - AHanu3 60JIbIINX J1aH-
«BAMKAJILCKHI I'OCYJAPCTBEHHBII HBIX
YHUBEPCUTET»
(U1 ®I'bOY BO «bI'Y»)
BUJIET Ne 1

1. Tect (30 6anmoB).

2. [loctpouts MozENHs M OOYUYHUTH €€ 0 MpeANiokeHHOMY Habopy AaHHbIX (30 6amioB).

3. lnst mpenioKeHHOM TpeAMETHOW 00JIacTh BBIOJHUTH aHAJIM3 TEHACHIUH, 3aKO-
HOMEPHOCTEH M HHTEPHPETALHUIO PE3yJbTaTOB MOJETUPOBaHMS Ha OCHOBAaHMM MOAOOpaHHOM
mozenu (40 6aoB).

CocraBuTenb A.B. Ileuepuna
3aBenyroumii kadeapoit JLU. Tpyxuna
MuHHCTEPCTBO HAyKH U BBICHIETO 00pa30BaHUA Hanpasnenue - 38.03.05 busnec-
Poccuiickoii @enepanuun uHpOpMaTHKa
YutruHCKUA HHCTUTYT (prnan) [Tpoduns - [{udposas skoHOMHKA
denepanbHOTO rocynapcTseHHoro owommkernoro  Kadenpa nHpopMaMoHHBIX TEXHO-
00pa3oBaTEeNBHOTO YUPEKACHUS JIOTUH U BBICIIEH MaTeMaTUKU
BBICIIET0 00pa30BaHUs Jucuummza - AHanu3 60JIbIINX J1aH-

«BAVKAJIBCKUI IT'OCY TIAPCTBEHHbBIN HBIX



YHUBEPCUTET»
(U1 ©I'bOY BO «bI'Y»)

BUJIET Ne 2

1. Tect (30 6anmoB).

2. UHTepnpeTupyiTe METPUKH Kiaccu(UKanuu (TOYHOCTh, oJHOTa, F1) Ha mpumepe 3a-

nadn pacriozHaBanus crama (30 6ayioB).

3. Paccuuraiite metpuku (precision, recall, F1) mis OunapHoro kiaccugukaropa mo 3a-

TaHHOM MaTpuIiie onmuook (40 6amioB).

CocraBurenb

A.B. Ileuepuna

3aBeayromuii kadeapoi

JLU. Tpyxuna

MHUHHCTEPCTBO HAYKH U BBICIIIETO 00pa30BaHHS
Poccuiickont @enepanyun
YUuTtuHCKHMA UHCTUTYT (prTra)
denepanbHOTO roCyIapCTBEHHOIO OFOIKETHOTO
00pa3oBaTEIBLHOTO YUPEKICHHSI
BBICIIIETO 00pa30BaHuUs
«BAMKAJIBCKII TOCYJTIAPCTBEHHbBIN
YHUBEPCUTET»

(U1 ©I'bOY BO «bI'Y»)

Hanpasnenue - 38.03.05 busnec-
uHpOpMaTHKa
[Tpoduns - [{ludposas sxkoHOMHUKA
Kadenpa nadopmanioHHBIX TEXHO-
JIOTU U BBICHIEN MaTeMaTUKU
Juctumnuza - AHanu3 O0JbIIUX JaH-
HBIX

BUJIET Ne 3

1. Tect (30 GanoB).

2. CpaBHute ancamO1Iu Mozenel (CayJyaiiHbli Jiec VS. TpaiueHTHBIA OYCTUHT) Ha pUMe-
pe 3aj1aun npeacKa3aHus LIeH Ha HeIBMXUMOCTh (30 6aiioB).

3. Peanusyiite kpocc-Banuaanuto (k-fold) ans onenku yctoiunBOCTH JTUHEHHON perpec-

cun (40 6asoB).

CocraBurenb

A.B. Tleuepuna

3aBenyroumii kadeapoit

JLU. Tpyxuna

MHUHHCTEPCTBO HAYKH U BBICIIIETO 00pa30BaHHS
Poccuiickon @enepanyun
YutruHCKUA HHCTUTYT (prnan)
denepanbHOT0 rocy1apcTBEHHOTO OFOIKETHOTO

Hanpasnenue - 38.03.05 busnec-
uHpOpMaTHKa
[Tpoduns - [{udposas skoHOMHKA
Kadenpa nadopmaimoHHBIX TEXHO-



O6pa30BaTeJ'ILHOFO YUPCIKACHUA JIOTHI U BEICHIEH MaTeMaTUKHU

. BBICIIICTO oOpazoBaHMs . JucouminHa - AHanmu3 OOJBIINX JaH-
«BAUKAJIBCKHU I'OCYJAPCTBEHHBIN HBIX
YHUBEPCUTET»
(U1 ©I'bOY BO «bI'Y»)
BWJIET Ne 4

1. Tect (30 6amnoB).
2. Onumure, Kak HEHPOHHBIE CETH 00padaTHIBAIOT TEKCTOBBIE JaHHBIC (HATIPUMED, IS
knaccudukanuu or36BoB) (30 6ansos).

3. Harmmumure ckpunt Ha PySpark mns o6padotku Gonbimoro CSV-gaiina (dhumsTparus,
arperanusi) (40 6anI0B).

CocraBureb A.B. [leuepuna
3aBenyromnuii kageapoi JL.U. Tpyxuna
MUHHCTEPCTBO HAyKH U BBICHIETO 00pa30BaHUA Hanpasnenue - 38.03.05 busnec-
Poccuiickoii @enepanun uHpOpMaTHKa
YutruHCKUA HHCTUTYT (prnan) [Tpoduns - [{udposas skoHOMHKA
denepallbHOTO TOCYIapCcTBeHHOTO Or0KeTHOTO  Kadenpa nHpopManmoHHBIX TEXHO-
00pa30BaTEeNBHOTO YUPEKIACHUS JIOTUH U BBICIIEH MaTeMaTUKU
BBICIIIETO 00pa30oBaHUs JuctumnHa - AHanu3 O0JBIIUX JaH-
«BAVKAJIBCKU T'OCY TIAPCTBEHHbBIN HBIX
YHUBEPCUTET»
(U ®I'BOY BO «bI'Y»)
BUJIET Ne §

1. Tect (30 GanoB).
2. Unreprnipetupyiite ROC-kpuByto 1 AUC 17151 O11eHKM KauecTBa OMHAPHOTO Kiaccudu-
karopa (30 6amioB).

3. [Ipeobpa3syiiTe BpeMEeHHOH psii B IpU3HAKU i1 ML-monenu (Hampumep, CKOb3AIIee

cpenuee, naru) (40 6annos).

CocraBuTenb A.B. Ileuepuna
3aBenytouiuii kageapoit JLU. Tpyxuna

MuHUCTEPCTBO HAYKU U BBICILIETO 00pa30BaHUs Hamnpagnenue - 38.03.05 busnec-



Poccuiickon @enepanyun uHpOpMaTHKa

YutruHCKHUA HHCTUTYT (prinan) [Tpoduns - Ludposas skoHOMHKA
denepanbHOro rocynapcTseHHoro orwopkernoro  Kadenpa nHpopMamoHHBIX TEXHO-
00pa3oBaTEIbHOTO YUPEKIACHUS JIOTWI ¥ BBICHIEH MaTEMaTUKHU
BBICIIIET0 00pa30BaHUs Jucuumnnuza - AHanu3 60JIbIINX J1aH-
«BAMKAJIBCKII T'OCY JAPCTBEHHbBIM HBIX
YHUBEPCUTET»
(U1 ©I'bOY BO «bI'Y»)
BUJIET Ne 6

1. Tect (30 6ammoB).

2. OOBsicHUTE TPUHIMI PAOOTHI pacpeeIeHHbIX (DaliIOBBIX CUCTEM U MX MPEUMYIIIe-
cTBa nepej TpaaulnoHHbIMU (30 OaioB).

3. Knacrepusyiite HaOop JaHHBIX (HAIIpUMep, CErMEHTAIH M0JIb30BaTeNei) ¢ MOMOIIBIO
DBSCAN, non6epurte mapametp eps (40 6amioB).

CocraBurens A.B. Ileuepuna
3aBenytomuuii kadeapoit JLU. Tpyxuna




Meroanueckue MaTepHuaJbl, ONpeaesonue Npoueaypbl OLeHUBAHUS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YOIIHX
Tranbl GOPpMUPOBAHUSA KOMIIETEHIUMH

CucreMa KpUTEpHUEB OLICHKHU OINPEAEISIET OLUEHKY YCIIEBAEMOCTH IO KaXI0-
My 33JIaHUIO (BOIIPOCY) SK3aMEHALIMOHHOTO OMJIeTa WK 3aJaHUIO JUIsl 3a4eTa C UC-
MOJIb30BAaHUEM HWHTEPBAJIBHOM IIKaJIbl OaJyIOB, NPUMEHSIEMON B MPHUBSA3KE K
peiitunrosoit 100-0anmibHOM cucTeme.

OLIEHKA OTBETA HA TEOPETHUYECKHI BOITPOC B YCTHOM WU NUCbMEH-
HOMH ®OPME:

Onenka «ormmmuno» / «3aureHo» (91-100 6amnoB) BhICTAaBIAETCS pu  COOIIOICHUU
CIIeIYIOIUX ycnoBuit: OTBET OTIMYASTCs TITyOUHOUN M TIOJTHOTOM, CBOOOIHBIM BJIaJICHUEM TTOHS -
TUHHO-KaTETOPUAIbHBIM (TEPMUHOJIOTHYECKIM) allllapaToM H3y4YeHHOW MuciuruinHbel. OTpaxka-
€T 3HAHHME HE TOJILKO OCHOBHOM, HO U JIOIIOJHUTEIBHOMN IUTEpaTypsl. [IpuBeeHbI IpUMEpBI, OT-
paxkarolue YMEHHE CBS3aTh TEOPUIO C MPAKTUKON. OTBET M3JI0KEH JIOTUUECKH OCIEI0BATEIb-
HO, TPAMOTHO U KOPPEKTHO.

OrneHka «xopomoy / «3aureno» (76-90 6aioB) BEICTABISETCS IPH COOIIOIEHUH CIIETY -
omux ycioBuid: OTBET OTAMYAETCS MOJHOTOM, BIIAJICHUEM MOHATUWHO-KATETOPUAIBHBIM
(TEpMHUHOJIOTUYECKUM) aIllapaTOM HM3yYeHHOW AUCIUIUIMHBI, HO B OTBETE€ MOTYT MPUCYTCTBO-
BaTb HETOYHOCTH. OTpa)ka€T 3HAHME OCHOBHON suTepaTypbl. llpuBeneHsl npuMmepsl, OT-
paxarolue YMEHHE CBSI3aTh TEOPUIO C MPAKTUKON. OTBET U3JI0KEH JIOTUUECKH MOCIIe0BATENb-
HO, TPaMOTHO U KOPPEKTHO, HO HEAOCTATOYHO apIyMEHTUPOBAH.

Ol1IeHKA «yI0BIETBOPUTENLHOY / «3a4Te€HO» (61-75 GaIIOB) BBHICTABIAETCS IIPU COOIIIO-
JEHUH CIENYIOIMNX YCIOBUW: B oTBeTe OTpaXeHO 3HAHUE NOHATUMHO-KATErOpHaIbHOTO
(TEpMUHOJIOTHYECKOT0) ammapaTta HM3y4aeMoW AUCHUIUIMHBI, HO TMPUCYTCTBYIOT OTAENbHBIC
OIMMMOKU W HETOYHOCTH. OTBET XapaKTePU3YeTCs HEJOCTATOYHBIM 3HAHHUEM PEKOMEHIOBAHHOM
nutepatypsl. [IpuMepsl, oTpakalolire yMEHHUE CBSI3aTh TEOPHUIO C MPAKTUKOM, TPUBHAJIbHBI,
160 OTCYTCTBYIOT. OTBET HEMOJIHBIN, HOCUT (PparMeHTapHBIN, HEMTOCIEI0BATEIbHBIN XapakTep.

OlICHKA «HEYI0BIETBOPUTENLHOY / «He 3auTeH0» (0-60 GalIOB) BHICTABIAETCS IIPU CO-
ONMoJIeHUH Cclenyonmux yciaoBuii: OTBET XapaKTepu3yeTcsl He3HaHHeM, MO0 (parMeHTapHBIM
MIPEACTABICHUEM O MOHATUHHO-KaTErOpUaIbHOM aIlllapaTe TUCIUILIAHBI, COJAEPKUT MHOKECTBO
omu6ok. [Ipumeps! U WLTIOCTpaiKi OTCYTCTBYIOT. OTBET JIOTHUECKU HEMOCTIEI0BATENCH.

OIEHKA BBIIIOJIHEHUSA 3AJAHUSA B ®OPME CASE-STUDY (CUTYALIUHN)

OneHka «ortmmano» / «3aureno» (91-100 GamioB) BBICTABISETCS TPH COONIOACHUN
cnenyromux ycnoBuid: Yetkas ¢hopmynupoBka mpoOiaemsl. [1o1HOE W COOTBETCTBYIOIIECE CUTYa-
IIUM pellleHre, OCHOBAaHHOE HAa 3HAHUU MPABOBBIX HOPM U TEXHOJIOTUH (OIBITE), IPUMEHSIEMBIX B
peasIbHBIX OpraHu3anusax (M3BEeCTHBIX KommaHusx). l[lpeamonaraemble IeHCTBUS ONMUCAHbBI
JIOTUYHO U TIOCJIE0BATENbHO. J{aHbl JONOJHUTEIBHBIE ABTOPCKUE KOMMEHTApUHU U IIPENJIOKE-
HUS K PELLIEHUIO CUTYalUH.

OneHka «xopomoy / «3aareHo» (76-90 GaioB) BEICTABIAETCS NP COOIIONEHUM CIIELY -
foumx ycioBuii: [Tonnmanue cytu npobiemsl, HO ee (GopMyIHpoBaHUE 3aTpyAHEHo. Perienue
COOTBETCTBYET CUTyallMH, OTPa’KaeT 3HaHHE MPABOBBIX HOPM U OIBIT pabOTHI APYyTrUX OpraHu3a-
LU TIpU peleHnH MOoA00HBIX cuTyaruil. JIoruka u mociaenoBaTeabHOCTh IEHCTBHI HE HapyIle-
HBI.

OlLIEHKA «yI0BIETBOPUTEIBHOY / «3a4TeH0» (61-75 GaIOB) BHICTABISETCS TIPU COOIIIO-
IeHun cueayronmx ycioBuit: Ilpobiema He cdopmynupoBana. IlpuBenen Habop neicTBU,
MOTEHIMAJIBHO CIIOCOOCTBYIOIIMX YIYULICHUIO CUTYAL[MH U PELIEHUI0 POOIEeMBI.

OlLIEHKA «HEYI0BIETBOPUTENLHOY / «He 3auTeH0» (0-60 GaioB) BBICTABIAETCS PH CO-
ONIOCHNH CenyroImuX yciaoBuit: [IpenoxeHHblii nepeueHb MEepONPUATHIT HE COOTBETCTBYET



CUTyallu.

OLEHKA PEHIEHUSA 3AJAYA

OneHka «ortmmano» / «3aureno» (91-100 GamioB) BHICTABISETCS IPH COONIOACHUN
crnenyronmx yciaosuii: [TomHoe BepHOE pelnieHne - OIeHnBaeTcs B 71 0aJuIoB (7 — MaKCUMaJIbHOE
KOJIMYECTBO OAJTOB 3a PEUICHHE 3a/1a9H B CTPYKTYPE SK3aMEHAIIMOHHOTO OWiIeTa/3a1anus).

O1neHka «xopomoy / «3auareno» (76-90 6aIoB) BEICTABISETCS IPH COOIIOIEHUHN CIIETY -
IOIUX ycloBHi: BepHoe pemieHne; nmeroTcsi HeOOoJbIINe HEA0YETH, B LIEJIOM HE BIMAIONINE Ha
peleHre — OIleHUBaeTCs B quana3one ot (,76*n 6amnoB no 0,9*n GannoB (n — MakCHUMaJbHOE
KOJIMYECTBO OAJUIOB 3a PEICHHUE 33a4H B CTPYKTYPE IK3aMEHAIIMOHHOTO OnieTa/3a/laHus).

OILICHKA «ymOBIETBOPHUTENLHOY / «3auTeHO» (61-75 GaIoB) BBICTABIAECTCS IPH COOIIO-
JICHUU CIIEAYIOUINX yCJIOBHM: Perienne B 1eIoM BepHOE; OJHAKO OHO COAEPXKUT PSIi OIIUOOK,
a100 HE yYUTHIBAET OT/ICIBHBIX CIydaeB, HO MOXKET CTaTh MPAaBHIBHBIM MOCIIE HEKOTOPBIX HC-
NIPaBJICHUN WU JOTIOJIHEHUI — OLlEHUBAeTCsl B AuanazoHe ot 0,6/ *n 6amnos 1o 0,75*n Gannos
(n — MakCUMaJbHOE KOJMYECTBO 0ajuIOB 3a pPEIICHHE 33aJaudl B CTPYKTYpe 3K3aMEHAIMOHHOTO
Ounera/3aganus).

OLIEHKA «HEY10BIETBOPUTENLHOY / «He 3auTeHo» (0-60 GalIoB) BHICTABIAETCS MPH CO-
OJIOIEHUN CIICAYIONMX YCIIOBHA: PelieHne HeBepHOe; W3HAYANbHO BHIOpAH HEBEPHBIH XOI
pEeLIeHNs], WIN pPellieHUue OTCYTCTBYET — olieHHuBaeTcs B () 0anos.

OIEHKA BBIITIOJIHEHUS TECTOBOI'O 3AIAHUSA
IoacuurpiBaeTcs 10Jis1 HA0pPaHHBIX 0Aa/1JI0B B MAKCHMAJIbHOM cyMMe 0aJII0B 3a BCe 3aJ1a-
HMA TecTa:

— Kaxplii mpaBUIbHBINA OTBET HA TECTOBBIM BONPOC (THUIl BHIOOPOUHBINA, OJMHAPHBIA, MHOXE -
CTBEHHBIH, OTKPBITHIN) OLIEHUBAETCS B m OAJIOB (YUCIO m ONpENeNsieTcs MyTeM JeIeHUs] MaK-
CHUMaJIbHOTO KOJIMUECTBa OaJlJIOB 3a BBIIOJHEHHE TECTa B CTPYKTYpE SK3aMEHAIMOHHOIO OuJe-
Ta/3a7aHns Ha KOJIMYECTBO TECTOBBIX 3aaHUN);
— Kaxxiplit yacTMYHO NMPaBUIIbHBIN OTBET Ha TECTOBBIM BONPOC (THI BEIOOPOUHBINA, MHOKECTBEH -
HBIW, OTKPBITHII) OLIEHUBAeTCsS B m/2 0AJUIOB HE3aBHCUMO OT COOTHOIIEHUSI MPaBHIBLHO/HETpa-
BUJIBHO BBIOPAHHBIX BapUAHTOB (UMCIIO 71 ONPEAENIeTCs MyTeM AeJIeHUsS MaKCHUMaJIbHOTO KOJIH-
yecTBa 0aJUIOB 3a BBIMOJIHEHUE TECTA B CTPYKTYPE SK3aMEHAIIMOHHOTO OniieTa/3aqanus Ha KOJIH-
YeCTBO TECTOBBIX 3a/1aHUil);
— Kaxmp1ii HempaBWIBHBIA OTBET HA TECTOBBIA BOIMPOC (THIT BHIOOPOYHBIN, OIMHAPHEIN) OIe-
HuBaetcs B () 6ayuIoB.

OneHka «ormmuno»/ «3auteHo» (91-100 6asioB) BEICTABISETCS, €CIH A0S HaOpaHHBIX
6amnoB cocrasisieT 91-100%.

O1neHKa «xopomo»/ «3auteHo» (76-90 6aioB), eciau 10 HAOPaHHBIX 6AJJIOB COCTAB-
et 76-90%.

OI1IeHKAa «yJI0BIETBOPUTENLHO»/ «3auTeHo» (61-75 6GamioB), ecnd A0S HAOpaHHBIX
0amnoB cocrasigeT 61-75%.

OILICHKA «HEyIOBIETBOPUTENLHOY/ «He 3auTeHo» (0-60 GaioB), eciu 1018 HaOPaHHBIX
OamioB cocrasiser He 0oee 60%.
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