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TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTHU
Bonpochl K KOJLIOKBHYMY cO0ece0BaHUIO

Tema 1. BBenenue B TeOpuIo 00JIbLIMX JAHHBIX

1. Kakume  TexHOJOrMM W  METOAbl  MCKYCCTBEHHOIO  MHTEJUIEKTA
UCIIOJIb3YIOTCS 1711 00paOOTKM OONBIINX JAHHBIX?

2. B uem 3akmrouaercss NpUHLMI pa0bOThl C OONBIIMMH JTAHHBIMU U KaKHe
OCHOBHBI€ ATaIlbl ATOTO Mpoiiecca’?

3. Kakme mnpeumyiiectBa M  HENOCTaTKW ucnonb3oBaHusi BigData
texHojorui? IlpuBenure mnpumepbl wucnonb3oBaHus BigData B pa3nuuHbIxX
OTpacisx.

4. Kakue Meronmpl aHaiau3a OOJBIIMX JAaHHBIX MPUMEHSIOTCS B CEIIbCKOM
XO3SIMCTBE U KaKHE MPAKTUYECKUE BBITOAbI OHU MOTYT MPUHECTHU ?

5. Kakue xapakTepuCTUKHU ONPENEstoT JaHHbIE Kak "OoJibllive JaHHbIE" U
KaKue NpoOJIeMbl MOTYT BO3HUKHYTh IIPH paboTe ¢ HUMU?

6. KakoBa 3xocucTteMa OOJIBIINX JAHHBIX U KAaKUE€ KOMIIOHEHTHI BKJIFOUAET B
ce0s 1aHHas cucrema’?

7. Kakue anropuTMbl MaIIMHHOTO OOYYE€HUS Yalle BCEro UCHOJb3YIOTCS IS
aHaJiM3a OOJIBIINX JAHHBIX?

8. Kaxkue TexHomornu o6pabOTKH MOTOKOB JaHHBIX MIUPOKO MTPUMEHSIIOTCS B
oOnacTu aHanu3a OOJIBIINX JTAHHBIX?

9. Kakue meToapl XpaHeHHs] U 00paOOTKU OONBIIMX JAaHHBIX UCIOIB3YIOTCS
JUTsl 00ECTIeYeHHS BBICOKOM IOCTYITHOCTH M OTKa30yCTONYHBOCTH?

10. Kakue mnpoOnembl 0€30MaCHOCTH MOTYT BO3HUKHYTH NpH padoTe C
OOJBIIMMY TAHHBIMU U KaK UX MOXKHO TPEIOTBPATUTH?

11. Kakue WHCTPYMEHTHI ISl BU3YyalU3allK OOJBIIMX JTaHHBIX CYIIECTBYIOT
Ha PbIHKE U KaKue MPEeUMYLIECTBA OHU MPEJOCTABISAIOT aHATUTHKAM ?

12. Kakue cnocoObl cOOpa TaHHBIX U3 PA3JTMYHBIX HCTOUHUKOB HCIIOJIb3YIOTCS
pu pabote ¢ OOTBIIMMU JAHHBIMU?

13. Kakurie METpUKHU HCTOIB3YIOTCS VISl OLIEHKH KauecTBa aHaJIn3a OOJIBIINX
JTAHHBIX ?

14. Kakue tpenapl B obnactu Big Data naGmromaroTcs Ha COBPEMEHHOM
PBIHKE U KaKHe HOBBbIE TEXHOJIOTUU OKUJIAETCS YBUIETH B OyayieM?

15. Kakue npakTudeckue mpuMepsbl ycrnemnoro npumeHenust Big Data
TEXHOJIOTUH BBl MOYKETE MPUBECTH U3 CBOETO OMbITA PAOOTHI MU U3BECTHBIX
KeNcoB?

Tema 2. BBeJjeHHe B aHa/IM3 JaHHbIX

1. Kakue ocHOBHBIE OINpeeieHus BCTPEUAIOTCS B aHAIU3€ JAaHHBIX U Kak
OHM B3aUMOCBSI3aHbI MEXK]Ty COOOM?

2. B yeMm ominune MeXay CTPYKTYPUPOBAHHBIMU, HECTPYKTYPUPOBAHHBIMHU
U TIOJIYyCTPYKTYpPUPOBAaHHBIMU JaHHBIMHU? [lpuBenuTe NpuUMeEpbl KaXJIO0To THUIA
JTAaHHBIX.

3. KakoB >KM3HCHHBIN ITUKJ JJAHHBIX U KaKKE OCHOBHEIC ATAlbl BKIIIOYACT B
ceOs PTOT [UKII?



4. Kak omnpenenutb, SBISAIOTCA JIM JTAHHBIE CTPYKTYPUPOBAaHHBIMHU WJIU
HECTPYKTYPUPOBAHHBIMHU C TOMOLIBIO aHAJIN3A TaHHBIX?

5. Kakue Meronpl CTpyKTypH3aluu JaHHBIX Yallle BCEr0 MPUMEHSIIOTCS B
npoiiecce aHain3a nHpopManuu?

6. Kakue MHCTPYMEHTbI U TEXHOJIOTMHM HCIOJB3YIOTCS Il 00pabOTKU M
aHaIM3a CTPYKTYPHUPOBAHHBIX JAHHBIX ?

7. Kakue npeuMyliecTBa W HEJOCTAaTKH HECTPYKTYPUPOBAHHBIX JIAHHBIX
MO>KHO BBIIENIUTh B KOHTEKCTE aHain3a HHGopMauu?

8. Kakme TUIBI  NOIYCTPYKTYpUPOBaHHBIX  JAHHBIX  JOCTATOYHO
pacrnpoCTpaHEHbl ¥ KaK OHU MOT'YT ObITh MCIIOJIb30BAHbI B AHAJIN3E JaHHbBIX?

9. KakoBa poJyib aHaJIUTUKH JAHHBIX B )KU3HEHHOM LIMKJIE JTAHHBIX U KaKHUE
(YHKIMM OHH BBIMIOJHSAIOT Ha Pa3IMYHbIX Tanax?

10. Kakume metompl cObopa M XpaHEHHs] JAaHHBIX HCIOJB3YIOTCS Ha JTare
YKU3HEHHOI'O [IMKJIa aHAJI13a JaHHBIX ?

11. Kak ocymecTBisercs 3alluTa JaHHBIX Ha pPA3IMYHBIX JTanax |
HACKOJIbKO Ba)kHa 0€3011aCHOCTh MH(OpMAIIMKU B IPOLIECCE aHAIN3A TaHHbIX?

12. Kakpme anropuTMbl aHanu3a JaHHBIX [PUMEHSIOTCS Ui IIOMCKA
3aKOHOMEPHOCTEN U NAaTTEPHOB B MaccUBaxX MHMOpMaIu?

13. KakoBa ponb BuU3yalM3alluu JaHHBIX B MPOLECCE aHaIU3a MH(OpMaIuu
U KaKhe MHCTPYMEHTBI MOXKHO UCIIOJIb30BATh JUIsl BU3yaJIU3aI[UU PE3YJIbTaTOB?

14. Kakum oOpa3oM MNpOBOAMTCS HMHTEpPIpPETALUs pe3yabTaTOB aHAIN3a
JAHHBIX U KaKH€ BBIBOJIbI MOT'YT OBbITh CJI€JIaHbl HA OCHOBE MOJIyYEHHBIX JaHHbIX?

15. Kak opranu3oBaTh IPOLIECC XPAHEHUS U JOKYMEHTHPOBAHMUS JAHHBIX B
paMKax *U3HEHHOTO IIUKJIa aHalu3a HHpopMauu?

Tema 3. Python u R, Kak si3bIKH /I/1f1 aHa/IU3a JaHHBIX

1. Kakue MHCTpyMEHTHI U1 aHalIM3a JAaHHBIX MCHOJib3ytoTcs B Python ot
R?
Kakue ocHOBHbIE apXUTEKTypHbIE UyepThl oinyaroT Python ot R?
Kakue MeTopl cTaTUCTUUECKOTO aHanu3a 1ocTynHbl B R u Python?
Kak ycTaHOBUTbH U MOAKIIOUUTH OMOTUOTEKH /JIs aHAJIU3a JaHHBIX B R?

5. Kak ycTaHOBUTh U HOJAKIIOYUTH OWOIMOTEKH AJIA aHAIM3a JAHHBIX B
Python?

6. Yto takoe SciPy u a4 yero oH ucnonb3yercs?

7. Yto takoe Pandas u xakue pyHKIMH OHA MPENOCTABISAET JUIsl pabOTHI C
JTAHHBIMU?

8. Uto Takoe StatsModels u B ueM 3akirodaercs €€ pojb B aHAIU3E
JTAHHBIX ?

9. Kakme BO3MOXHOCTH TpenocTaBiser Oubnuoreka Matplotlib nmms
BU3YAJIN3ALAN TaHHBIX ?

10. Yto Ttakoe Seaborn u B uem otinmuune ot Matplotlib?

11. Jns gero ucnomns3yercs Plotly B aHanu3ze nanHbIX?

12. Yrto Takoe Scikit-Learn u kakue aaropuTMbl MAlIMHHOTO OOYy4YEHHS
JOCTYIIHBI B 3TON OMOIMOTEKE?

13. Kaxue Bo3zmoxkHOCTH npeaocTtasiseT Keras 11 pa3padOTKU HEHPOHHBIX

el



ceTen?

14. Kakwe mnpeumymiecTBa TMpeAOCTaBIsIeT HCHoiab30BaHne Python B
cpaBHeHUU C¢ R 1 aHanm3a 1aHHbBIX?

15. Kaxkne npenmyiecTBa npenocTaBiseT UCIOIb30BaHUE R B cpaBHEHNH ¢
Python nna ananuza naHHbIX?

Tema 4. OLAP (OnLine Analytical Processing)

1. Kakas pons urpaer OLAP B MHOrOMEpHOM aHan3€e JaHHBIX?

2. Uto Takoe€ MHOTOMEpHas MOJEJb JAHHBIX M KAaKWE IMPEUMYyLIECTBA OHA
MPEAOCTABIISET JJISl aHAM3a JaHHBIX?

3. KakoB mnpunmun pa6otrsi OLAP-cucteM B KOHTEKCTE aHAIUTUYECKOU
00pabOTKH JaHHBIX?

4. Kakue TuIbl XpaHWUIUL] JaHHBIX cylecTBYlOT B OLAP (MHOroMepHsIe,
peNALMOHHbIE, THOPUIHBIC) U KaK OHU OTIIMYAIOTCS APYT OT Apyra?

5. Kakue tpeboBanust 00b14HO npeabaBisaoTes kK OLAP-cucremam?

6. Kakne npeumymiectsa npenoctasissioT OLAP-crucTemMsl 10 CpaBHEHUIO €
JPYrUMHU METOAaMH aHaJIN3a JAHHbIX?

7. Kakrie OCHOBHBIE KOMIIOHEHTBI BXOIAT B CTPYKTYpy OLAP-cucremsr?

8. Kakue TexHUKHU MyJIbTUMEIUHHOTO OTOOPaXKEHUSI JAaHHBIX UCIOIb3YIOTCS B
OLAP-cucremax?

9. Kakue MeToibl arperaivu JaHHbIX noajaepsxxusatoTca B OLAP-cuctemax?

10. Kakue oCHOBHBIE BUJIBI 3aIIPOCOB MOTYT OBITh BhIpaXkeHbI B s3bike OLAP-
3anpocoB?

11. Kakue MHCTPYMEHTBI M TEXHOJIOTMM HCIOJIB3YIOTCS JUIsl BU3YyaJU3alUH
na"HHbeIX B OLAP-cucremax?

12. Kakue meronbl aHanu3a JaHHbIX noajaep:kuBatorcss B OLAP-cucremax
(mpobnenue, cBepTKa, IPOOHO-CBEPTHIBAIONITNI aHAIH3)?

13. Kakum ob6pazom OLAP-cucteMbl nmomoraroT OM3HECY NPUHHUMATH OOJjee
000CHOBaHHbIE penieHus?

14. Kakue cneunupuueckue QyHKIMM arperupoBaHUsl JIaHHBIX (CpenHee,
MaKCUMaJIbHO€, MUHUMAJIbHOE U T. J1.) npeaoctaBisitoT OLAP-cuctemsbi?

15. Kakue npo6iaeMbl MOTYT BOSHUKHYTh TP MPOEKTUPOBAHUH U pealin3aliu
OLAP-cucrem? Kak ux MO>XHO M30€KaTh WM PEIIUThH?

Tema 5. UnTepHer Beien (IoT) u BigData

1. KaxkoBa cTpyKkTypa U KOMIOHEHTHI 3KocucTeMbI [0T?

2. Kakue npumepsl ucnonb3oBaHus [0T B cenbCkoM XO35HUCTBE MOMKHO
npuBecTu?

3. KaxoBa tunuynas apxutekrypa loT-cucremel U Kakue pojau UIparoT B
HEel yCTpOICTBa, CEHCOPHI U 00aka?

4. Kakum o0pa3oM npoucxonut cOop u 00paboTKa MallbIX JIaHHBIX B CETH
NHurtepuera Benen?

5. Kak Big Data ucnons3yerca B cepe [oT m B kakux oOnacTsx 3TO
MPUHECIIO HAaUOOJBIIYIO TOJB3Y?

6. Kaxue BbI30BBI U IIPOOJIEMBI MOTYT BO3HUKHYTbH IIpu uHTerpanuu loT n



Big Data texnomnoruii?

7. Kakmm o6pazom loT ycrpoiicTBa coOMparOT W TEpemaroT JaHHBIC B
o0Jako [Tl TajbHeHIero ananuza?

8. Kakume wuHcTpymMeHThl M TexHojsorun Big Data wucnonb3yrorcs s
00pabOTKH U aHanu3a JaHHbIX, coOpaHHbIX ¢ [0T ycrpoiicTB?

9. Kakue mepbl 0€30MaCHOCTH AOMKHBI ObITH MPUHSITHI MPU PpaboTe C
naHHbIMH, coOpanHbiMu U3 10T ycTporicts u Big Data cucrem?

10. Kakue npeumyuiecTsa MOXKHO MOJTYYUTh OT MCIOJIb30BAHUS aHAIUTUKU
Big Data B 0T nns ynydiieHust 6u3Hec-mpoieccoB?

11. Kakue TenaeHMy u HanpasieHus pa3Butus cBs3eiBanus [oT u Big Data
MOKHO HaOJI0aTh HAa PHIHKE B HACTOSIIIEE BPEMsI?

12. Kaxue TexHOIOTHYECKHE OIPAaHUYECHUS MOTYT BOSHUKHYTh IpH padoTe ¢
OonpuMK o0beMaMu JTaHHBIX U3 10T ycrporicTB?

13. KakoBa ponb o0mavynbx miathopM B 00pabOTKe M XpaHEHWU JaHHBIX,
nosydeHHbIX 13 [0T ycTpoiicTB?

14. Kakum oOpa3zom paHHble, noiyueHHble U3 [0T ceHcopoB, MOTYT OBIThH
WCIIOJIb30BaHbI JUIsSl MPUHATHS YIPABICHUYECKUX PELIEHUH HAa OCHOBE AHAIUTHUKHU
Big Data?

15. KaxoBsl mpuMepbl yCHENTHOTO UCTIONb30BaHus TexHoaoruit [oT u Big
Data B arpornpoMBbIIIJIEHHOM KOMIUIEKCE?

Tema 6. KomnbioTepHoe 3peHue (morydeHune, 00padoTKa, aHaIu3)

1. Kakue 3agaun pemarorcsi ¢ HOMOIbIO KOMIIBIOTEPHOTO 3pEHUS ?

2. Kak KOMIBIOTEPHOE 3pEHUE IPUMEHSETCS B CEJIBCKOM XO3SHCTBE?
[IpuBenure npumepsl.

3.  Yewm ormmyaeTcs MallIMHHOE 3PEHHE OT KOMITBIOTEPHOTO 3pEeHUS?

4. Kak mnOpoucxoouT TOArOTOBKA HW300paKeHUs JUIsl aHalIW3a B
KOMIIBIOTEPHOM 3pEHUM?

5. Uro Takoe UBETOBBIE MPOCTPAHCTBA M KaK OHM MCHOJIB3YIOTCA IIpU
00paboTke n300pakeHui?

6. Yto Takoe AETEeKTUPOBAHUE U CETMEHTAIMS MIPU aHAIU3€ N300paKeHUM?

7.  Uewm oTiamyaroTcst HopMaiu3alus u OMHapu3aIys n300pa>keHuit?

8. Kak MoxHO wucnons3zoBath Oubaumoreky OpenCV B s3bIke
nporpammupoBanus Python st pabotsl ¢ n3o6paxeHusmMu?

9. Kak mpoucxoauT KOppEeKLHs F€OMETPUH U MOJAEIMPOBAHHUE IIyMa IIPU
aHaJu3e N300paKCHH?

10. Kakue noaxonpl CyHIECTBYIOT K IIYMOIOJABIEHUIO B KOMIIBIOTEPHOM
3peHun?

11. Kak MOXHO peann3oBaTh aIrOPUTMBI TIOMCKA IMOXOKUX M300paKEHUN Ha
IIPaKTHUKE?

12. B 4yeM cOCTOUT poOib KOMIIBIOTEPHOTO 3pEHHMS B aBTOMATH3aLHUU
MPOLIECCOB MPOMBILIUICHHBIX TPEATPUATHI?

13. Kakpue TEXHONOrMM NOMOTaKT YIYYIIUTh TOYHOCTh PACIIO3HABAHUS
00BEKTOB Ha U300paAKEHUSIX?

14. Kakum o00pa3oM  KOMIIBIOTEpHOE  3pEHUE  HUCIOJIb3yeTcs IS



pacro3HaBaHUs JUI U OMOMETPUIECKOU UICHTU(DUKAITIHN?
15. Kakwe BBI3OBBI UM TPOOJIEMBI CTAJIKUBAIOTCS MPU PEATH3AIUU CUCTEM
KOMITHIOTEPHOTO 3PEHUS B PEaTTbHBIX YCIOBUSIX ?

Tema 7. MogenupoBanue B Python

1. Yto Takoe perpeccus U Kakue BUIbl PETPECCUH CYILIECTBYIOT?

2. Kak pabGortaer nuHeilHass perpeccuss B MOACIUPOBAHUU JAHHBIX B
Python?

3. Uewm oTnnyaeTcs JOTUCTUYECKAS] pETPECCHS OT JJUHEUHOW perpeccun?

4. UYto Takoe TpaguEHTHBIH CIOYCK M KaK OH MCIOJb3YeTCs MpH
MOJIEJIMPOBAHUH JTAHHBIX ?

5. Kakas poJib NOTMHOMUATIBLHON PErPECCUU B MOACIHUPOBAHUY JAHHBIX?

6. UYrto Takoe perymspu3anus M Kak OHAa IIOMOraerT YIyYIlIUTb
IIPOU3BOJIUTEIBLHOCTD MOJENEH?

7. B 4eMm 3aKiIr04aeTcs MpoLecCc HACTPOMKH runepnapaMeTpoB MOJIETU?

8. Kakue meTonpl yMEHbBIIEHHS PA3MEPHOCTH AAHHBIX HCIOJIb3YIOTCS B
MOJIEJINPOBAHNUU?

9. Kakasg cBA3p MEXIy peryJsipu3alvedl W peuieHueM MpoOIeMbl
nepeoOyyeHus: Mojiesei?

10. Kakum o00pa3oM MOXHO HCIOJIB30BaTh METOAbl PETyIspU3aldud IS
00pbOBI ¢ IepeoOyueHreM?

11. Kak npoucxomuT moadop ONTHUMAabHBIX THIEpIIapaMeTPOB MOJEIH B
Python?

12. Kaxue anroputmsl perynspusauuud B Python mno3Bosisior ymy4ymwurth
KauyeCcTBO MOJIeJIe?

13. Kak BiuseT yMEHbUIEHHWE pPa3MEPHOCTH HA MIPOU3BOJUTEIBHOCTb
MoOJIeJIel MallIMHHOTO 00y4YeHus?

14. Kaxk BbpiOpaTh HamboJee MOAXOMASIINI METOA TPAaJUEHTHOTO CITyCKa JJIs
KOHKPETHOMW 3a/1a4ll MOAEIUPOBaHUS?

15. Kakue OMOIMOTEKH U MHCTPYMEHTHI MOKHO HMCTONb30BaTh B Python mist
pean3auy MOJENEN C PEryIapHu3alueld U YMEHbIICHUEM Pa3MEpPHOCTH?

Tema 8. Hadoop

1. . Yro takoe Big Data u xakas ponb y MapReduce B 06paboTke Gonbmmx
00BEMOB JAHHBIX?

2. Kakue ocHOBHBIE KOMIIOHEHTHI BXOIST B dkocuctemy Hadoop?

3. Uem ommuaercs pacmpeneneHHas (QaitnoBas cucrema HDFS ot
TPAAUITMIOHHBIX (PANITOBBIX CHCTEM?

4. Kak paboraer dperimBopk MapReduce u kakue 3amaun OH BBITIOJNHSET B
00paboTKe AaHHBIX?

5. Kakue anroputmbl ucnoib3dytorcs B MapReduce anga pacnpeneneHHOM
00pabOTKH JaHHBIX?

6. Kakum oOpazom MoxHO wucnoib3oBath MapReduce mist paGoTel ¢
rpadamu u perieHus rpadoBbIX 3a7a4?

7. UYro Takoe Pig M Kakum 00pa3oM 3TOT MHCTPYMEHT HCIIOJNb3YeTCS B



koHTekcte Hadoop?

8. Urto Takoe Hive m B WeM COCTOMT €ro NMpuUMEHEHWE Mpu pa3padOTKe
MPOLEAYPHOM JIOTUKH JIJIsl aHATIN3a JaHHbBIX ?

9. Kak Hadoop nomoraer opranuzanusiMm o0pa0daThIBaTh U XpaHUTh OOJIbIINE
00BbEMBI JaHHBIX?

10. Kakum oOpa3zom ngaHHble XpaHarcs u opranusyrorcs B HDFS?

11. Kak mpoucxomutr pabora MapReduce B ciyyae cbos y3ina B Kiactepe
Hadoop?

12. Kakue anpTepHaTuBBl HCNONB3yOTCA 11 MapReduce B TexHomoruu
00paboTKH OOJIBIIHMX JTAHHBIX ?

13. KakuM 00pa3oM MOXKHO YIYYIIUTh MPOU3BOJUTEIBHOCTh AJITOPUTMOB
MapReduce?

14. Kakue crnenuanbHble BO3MOXXHOCTH MO3BOJISIOT rpadbl ONTHUMU3HPOBATH
npoiieccsl 00padoTku nanHbx B MapReduce?

15. Kakue nmpeumMyIiecTBa u HEIOCTATKU CYIIECTBYIOT Y HHCTPYMEHTOB Pig u
Hive no cpaBHeHuto ¢ HatuBHbIM MapReduce?

Tema 9. NoSQL 0a3bl JaHHBIX

Yewm otmuaercs NoSQL 0aza JaHHBIX OT peISIITUOHHOM 0a3bl JTaHHBIX?

Kakue npeumyiecta npeaiaraet ucroib3oBanrue NoSQL 6a3 jaHHbIX?

Kaxkue orpanndenus ectb y NoSQL 6a3 naHHbIX?

Kakast ocHoBHas 11€J1b ucToiab30BaHus MongoDB?

Kak ycranoButs MongoDB nHa xommnbrorep?

Kak co3znats HOBYI0 0a3y manabix B MongoDB?

Kaxkwue Tunsl jaHHbIX nogaepxuBaeT MongoDB?

Kak co3nats HOBYIO KOJUIEKIIMIO U J00ABUTH JOKyMEHTH B MongoDB?

9. Kak BBITOTHUTH 3aMpOC U BHIOPATh JaHHbIE U3 KOJUIeKuu MongoDB?

10.Kakx 0OHOBUTH TaHHBIE B Kojutekuuu MongoDB?

11.Kak ynanuts nanssle u3 koyuekuu MongoDB?

12.Kak 00beAMHUTH HECKOJILKO 3alPOCOB B 0JiuH 3anpoc B MongoDB?

13.Kak npoBecTu IOMCK Ha coBnajieHrne B Tekcte B MongoDB?

14.Kak obecrnieunTs MOMEHTAIbHYIO 00paOOTKy aHHbIX B MongoDB?

15.Kakum 06pa3oM MOKHO ONITUMHU3UPOBATH MPOU3BOAUTENILHOCTh Oa3bl
nanHeix MongoDB?

PN B =

KonTpoabnas padora
Tema 1.
1. Co3pnaiite HOBY1O B/ mpu momoniu si3pika nporpammupoBanus SQL
2. B co3nannoii B/l co3naiite TabauIly, BKIOYAOIIYIO CTOJIOLBI C TUIIAMU JIAHHBIX:

Hassanwue cromdua | Tum manseix |Onucanue

id int [TopsnkoBblii HOMEp 3anKucy HauuHas ¢ 1

short name varchar30 Kopotkast kinuka

name varchar70 ITonHasg xivka




register number varchar20 MexayHapoIHbIIT HOMEP

source varchar50 Nctounnk (CDN, nokanbHas 6a3a x03-Ba U T.n)

birth data data Jara poxieHus

3. [IpucBoiiTe nepBUYHbBIN KITI0Y CTONONY id

4. Ilpucsoiite cTonO1y id aBTOMHKPUMEHT

5. Coznaiite B Tabmuie 50 3amuceld 0 paHIOMHBIX ObIKax Kak MUHUMYM HX 3-X
WCTOYHUKOB

Tema 2.

1. Co3paiiTe TabnuIy coriacHO 3aaaHuto 1.5
2. K Trabnune nobaseTe cronbern ¢ 3anucsamu o mopoxe (char?)
3. V3 Tabmuipl W3BIEKUTE CTPOKH, B KOTOPHIX HOMEpP KHUBOTHOTO COJEPIKHUT

«USA»

4. 3amenute Bce 3anucu «840» Ha «USA»
5. BriBeeTe nHpOpMaIrio 0 caMOM CTapIiieM >KMBOTHOTO

Tema 3.

1. Co3naiiTe TabnuITy coriacHO 3ajaHuto 1.5

2. OTcopTupyiTe 3aUcH IO KOPOTKOW KITNYKE

3. BeiBegute undopmaruio o 8 mocaeqHuX KUBOTHBIX

4. BriBenere nundopmariuio o >KUBOTHBIX ¢ 20-# 1o 34-10 CTpOK

5. BeiBeniete nary pokJI€HUS U KOPOTKYIO KJIIMYKY JJIs 5)KUBOTHBIX, HOMEpa
koTophiX coaepxkar «HOCANY.

Tema 4.

1. Co3naliTe TabnuIly COrIacHO 3aaHuto 1.5
2. Coznaiite TaOIUILy:

HazBanue Tun maHHBIX Onucanue

cTondua

id int [TopsnkoBsIii HOMEp 3amKcH HaunHasi ¢ 1

name varchar70 [Tonnas knmnka

Register varchar20 MexnyHapoIHbII HOMEP

number

milk int I'enomHas orieHka ObIka Mo MPUOABKe K Y010 B yHTaX
fat num(1.2) I'eHOMHas orleHKa ObIKa 1O MPUOABKE K KUPY %o
protein num(1.2) I'enHomHas orieHka Obika 1Mo npubdaBke K OenKy %

3. O6beaunuTe TaOMUIYy ¢ TAOIUIICH 3 TeMBbI | UCTIIONIb3Ys B KAUeCTBE KITFOUa
HOMED JKUBOTHOTO
4. BeiBenere nHpopManuio o 3 )KUBOTHBIX C HAMOOJIbIIICH MPUOABKOM I10 KHUPY,
HoMmepa KoTopbix conepxar « HOUSA ».

5. Cymmupyiite naaasie ctonomo milk, fat, protein




Tema S.

1. CrerepupoBarh OOIBIION MACCHB JAHHBIX UCIIONB3YS JAHHBIC KATAJIOTOB OBIKOB
AltaGenetics, ST Genetics, Semex 1 WWS. IIpeobpazoBate B 00BeKT tibble.
YCTaHOBUTH MAKET

purrr. 3amucarh MacCHMB JIaHHBIX II0 YacTsAM B HECKOJbKO (aiimoB. 2.
CdopmupoBars penpe3eHTaTuBHAsI BEIOOPKY pa3mepa He mpeBblmaromeit 1/10 ot
oOurero oobEma.

3. Ilpu momomu ¢yHkuuii nakera data.table mpousBecTu 3arpy3ky U BBIFPY3KY
(aiinoB. Berancnuth cpeaHee Bpems

3aepKku npuObITUs (mean arr delay) m ormpaBnenuss (mean dep delay) ms
pa3TUYHBIX TIEPEBO3UUKOB (carrier).

4. YcranoButh u 3arpy3uth Ombmuorexku sqldf u nycflights13.03nakomMuThCst €O
CTpYKTypoii Habopa maHHBIX flights. BeIaucauTh kolndecTBO HAOMIOACHUHN IS
Bcex rnepeBo3unkoB carrier B Tabnuue flights. OToOpa3uth B KOHCONMM 3HAYCHUS
noneridep time,dep delay,arr time, carrier,

tailnum u3 Tabauue flights (mepBeie U nociaenHue 5 CTPOK).

4. CrenepupoBarh data.frame c¢ Tpemss cronbuamu u 100 crpokamu.
[IpeoOpa3zoBaTh NaHHBIE W3 HIMPOKOTO B JIWHHBIA (hopMaT. YCTaHOBHUTH MaKeT
reshape?

Tema 6.

1. CrenepupoBaTh BEKTOp (MaccuB, TabNMuIla JaHHBIX) U A00AaBUTH B HETO
aneMeHThl NA.

O4uCcTUTh TAHHBIC C UCIIOIb30BaHUEM (DyHKITHHIS.na().

2. CrenepupoBarh TaOJWIy JAaHHBIX C YHCJIOBBIMH M TEKCTOBBIC CTOJIOIIAMHU.
Ounctuth naHHble ¢ GyHKIMU complete.cases() .

3. CreHepupoBarh JBa YMCIOBBIX HA0Opa JaHHBIX, 100aBUTh B HUX BBIOpOCHL. C
UCIIOJIb30BaHUEM (PyHKIMHU boxplot 0OHApYKUTh BEIOPOCHI U YIAJIUTh UX.

4. CrenepupyiiTe TaOMUIly JAaHHBIX, B KOTOPOW IyOJUPYIOTCS CTPOKH. YIaauTe
CTPOKH C

ucnonb3oBanueM ¢ynkuit unique(), duplicated(). CpaBHuTE pe3yabTarhl.

5. CreHepupoBaTh YUCIOBYIO TaOIUILy JAHHBIX ¢ nponyckamu. C UCTOIb30BaHUEM
¢bynkiuu preProcess u3 makera caret 3allOJIHUTH MPOMYCKH MpeICKa3aHHBIMU
3HaUEHUSIMU (CpelIHee, MeIhaHa).

Tema 7.

1. YcranoButs maker CARET, Bemonuute komanmy names(getModellnfo()),
O3HAKOMHTBCSI CO CIUCKOM JIOCTYITHBIX METOZOB BhIOOpa MpHU3HAKOB. BrimomHuTe
rpa¢puyeckuii pa3BEJOYHBI aHamW3 JaHHBIX C HCIOJb30BaHUE (YHKIHH
featurePlot() nis Habopa AaHHBIX U3 CIIPABOYHOTO

¢aiinanakera CARET:

x <- matrix(rnorm(50*5),ncol=5)

y <- factor(rep(c("A", "B"), 25))

CoxpanuTh nosrydeHHble rpaduku B *.jpg daitinbl. Crenarb BbIBObI.

2. C wucnonb3oBanue ¢GyHkuuid u3 mnakera Fselector ompenenuth Ba)XHOCTH



MIPU3HAKOB JIJIsl pelieHus 3a1aun kinaccudukamnun. Mcnonb3oBare Habop data(iris).
CrenaTth BBIBOJBI.

3. YcranoBute maketr Boruta u mpoBenuTe BEIOOP MPU3HAKOB ISl HAOOpA JaHHBIX
data("Ozone"). ITocTpouts rpaduk boxplot, cnenars BEIBOIBI.

4. B Tabnmuue (TemMa 5) OCYHIECTBUTE MOMUCK >KHUBOTHBIX C IOBTOPSIOIIMMUCS
KOPOTKUMU KJIMYKaMU UCIONb3ys (yHKIMHU nakeTa data.table.

5. 3arpysure Tabmuiy (tema 1) HCMOIB3ysS BO3MOXHOCTU Tmaketa RmySQOL.
OObenenuTe naHHbie ¢ Tabnuuen (tema 12) ucnonb3ys MOJIHYIO KIMYKY ObIKa B
KayeCcTBe KIto4ya

Tema 8.

1. Bemonuure knaccudukanuio k-Ommxalmmx coceiel ¢ HMCHOJIb30BaHUEM
bynkiuun  knn() w3 makera class Ha HabOope pgaHHbBIX iris. [IpoBemute
HOPMAJTU3AIIHIO JTAHHBIX, PA3/ICIUTE

BBIOOPKY Ha 00y4arollyto U TECTOBYIO.

2.01eHUTe MOCTPOEHHYI0 MOJENb ¢ ucnosb3oBaHueM ¢yHkuuu CrossTable() u3
nakera gmodels. [TocTpoiite Marpuily OIMOOK M IMarOHaJbHYIO OLIEHKY KauecTBa
nporuo3sa (diagonal mark quality prediction).

3. Paccmorpure mnpumep peaqu3alMd  METOJa OINOPHBIX BEKTOPOB C
ucrnonb3oBanueM ¢yHkuun svm() wu3 makera el071. IloctpoiTe aMHEHHBIN
Kjaccudukarop s IporHo3upoBanus. Jis

nodopa mapaMeTpoB MOJIEIH BBIIIOJHUTE MEPEKPECTHYIO MPOBEPKY C JEICHHEM
ucxonHo# BeIOOpKHU Ha 10 paBHBIX yacTeil (cross=10).

4. BBINOTHUTE pacyeT IMIaBHBIX KOMIIOHEHT C MCIIOJIb30BAHUEM MakeTa vegan() u
ero pyukmuu rda(). [Toctpoiite opaunanuonnyto auarpammy meronom PCA [3, c.
49] u caenaiTe BHIBOJIBI.

5. BeINOJIHUTE KJIACTEPHBINA aHAJIU3 110 JAHHBIM TaOJIULIBI i7iS

Tema 9.

1. C wucnonb3oBanueMm ¢ynkuuu discretize() u3 mnakera arules BBIOJHUTE
npeoOpa3oBaHre HEMPEPHIBHON MEPEMEHHON B KaTeropuaiabHyto [1] pazauyHbIMuU
MeTogamu: «intervaly (paBHas mupuHa wuHTepBana), «frequency» (paBHas
gactora), «cluster» (kmactepusamusi) u «fixed» (kareropuu 3amar0T TpaHHUIIBI
WHTepBasioB). Mcnonb3yiiTe HAOOp NaHHBIX 1T1S.

2. C wucnonp3oBaHueM makera discretization BBIMOJHUTE JUCKPETH3ALUIO C
ucnonb3oBanrem anroputMoB Chi2 u CAIM. Mcnone3yiiTe HaOOp TaHHBIX iris.

3. Bwmoanure kmaccudukamuoo K-OmmKaWIInX cocefed C  HCIOJb30BaHHUEM
bynkiun  knn() w3 makera class Ha HabGope pgaHHBIX iris. [lpoBemute
HOPMAJTM3alMI0 JaHHBIX, pPa3leluTe BHIOOPKY Ha OOYyYalomyl0 U TECTOBYIO.
OueHuTe MOCTPOEHHYIO MOAENb C ucnoiab3oBanueM QyHkiuu CrossTable() u3
naketa gmodels. [TocTpoiite MaTpuily OIIMOOK U AUArOHAJIbLHYIO

OIICHKY KadecTBa nporHo3a (diagonal mark quality prediction).

4. PaccMoTpuTe TIpUMEp peaJM3alldd  METOAAa OMOPHBIX BEKTOPOB  C
ucrnonb3oBanueM ¢yHkuun svm() wu3 makera el071. IloctpoiTe NMHEHHBIN
Kiaccudukarop s MNPOTHO3WpoBaHuA. [l mombopa mapaMeTpoB MOIETU



BBIMIOJIHUTE TEPEKPECTHYIO IMPOBEPKY C JAEJNEHUEM HCXOAHOM BbIOOpKM Ha 10
paBHBIX yacTel (cross=10) [3, c.172].

5. BpinmonHUTE pacyeT IaBHBIX KOMIIOHEHT C MCIIOJIb30BAaHUEM IakeTa vegan() u
ero ¢pysnkuuu rda. [Toctpoiite opauHanmoHHyo auarpammy metoaom PCA.

Tema 10.
1. Bemmonuute komauny library(tidyverse). icnonb3ys GyHkuuto gather
npeoOpa3yiite Tadnuiy table4a B

Afghanistan 1999 745

Brazil 1999 37737

China 1999 212258
Afghanistan 2000 2666

Brazil 2000 80488

China 2000 21376

2. Hcnone3ys komaupay filter (OuOnmoteka fidyverse) HaWlWTEe BCE PEUCHI,
KOTOpBIE:

a. C 3ajiep>xkoi puOBITUS HA JIBa UK OoJiee yaca

b. Bemomnusnucek B XbtocToH (IAH naun HOU)

c. Bemonusnuce aBnakomnanusMu United, American uian Delta

d. Beuerenu netoM (Mi0ib, aBIyCT U CEHTSIOPD)

e. [Ipubbuiu ¢ ono3nanuem OoJiee 4YeM Ha JiBa yaca, HO HE YJETENH MO3THO

f. boiu 3aepikaHbl KAK MUHUMYM Ha 4ac, HO TIpoBelid B nosere 6osee 30 MUHYT
g. Beierenu Mexy nmomyHoubto ¥ 6 yacamu yTpa (BKIIOUYUTENHHO))

3. Ucnonw3ys komaHay between OmpeNeIuTe Ha CKOJIBKUX pehcax OTCYTCTBYET
dep time, dep delay, arr time, and arr_delay from?

4. TlpeobOpazyiite dep time wu sched dep time B MWUHYTBI, POPAHKUPYUTE IO
BO3pPACTaHUIO, TPEJICTABbTE  pPE3YyJIbTaThl  OMHCATEILHONW  CTaTUCTUKH U
COOTBETCTBHE HOPMATHHOMY PACTIPEUICHUIO TTPH TIOMOIIN KpUTEpHsi AHAEpCOHA-
Hapnunra.

5. C nomonisto Qyukuuu lag() uccnemyite, kak 3ajaepikka peiica cBs3aHa ¢
3aJICPKKOU HEMOCPEICTBEHHO

MPEAIIeCTBYIOIIETO perca.

Kpurepuu ouenku:

- OLICHKA «3aUTEHO0)» BBICTABIISIETCS CTYACHTY, €CIIM COJEP’KaHUE OTBETOB Ha
BOIIPOCHI B KOHTPOJIbHOM paboTe B I[EJIOM COOTBETCTBYET TeME 3aJaHMus, Mpojie-
MOHCTPHUPOBAHO 3HAaHKME (PAKTHMUECKOr0 MaTepHallia U YBEPEHHOE BIIAJICHUE TMOHS-
TUWHO - TEPMUHOJIOTHYECKUM aIIapaToOM JUCHUIUIMHBI, OTCYTCTBYIOT OIIMOKHU B
yHOTPEOJICHUH TEPMUHOB, OTBETHI YETKO CTPYKTYPHUPOBAHBI M BBICTPOEHBI B 3a-
JTAaHHOM JIOTHKE, paboTa BBIIOJIHEHA aKKYpaTHO.

- OIICHKA «HE 3aYTEHOY» BBICTABJISIETCS CTYJICHTY, €CJIM COACPKaHUE OTBETOB
B KOHTPOJIbHOM pab0OTe HE COOTBETCTBYET TEME 3a/IaHUSI UJI COOTBETCTBYET €MY B



OYEHb MAJION CTENEHH, MPOJAEMOHCTPUPOBAHO KpalHE HU3KOE 3HaHuE (haKThye-
CKOT0 MarepHuayia u ciaboe BiaJleHue MOHATUHHO - TEPMUHOJOTHYECKUM armapa-
TOM JUCUUIUIMHBI, TPUCYTCTBYIOT MHOTOYHCIIEHHBIE OMIMOKH B YMOTpeOJICHUU
TEPMUHOB, OTBET MPEJCTABISAET COOOW CIUIOUIHOM TEKCT 0€3 CTPYKTYypHUpOBaHUS,
HapylleHa 3aJlaHHas JOTUKa, paboTa BBINOJHEHA HEAKKYPATHO.

HNPOMEXKYTOUYHASA ATTECTALUA
Cnncok BONpPOCOB ISl MOATOTOBKHU K IK3aMeHY
(Komnerenuuu OIIK-2; OIIK-8; ITK-4)

1. Kakue TeXHONOTMM W METOAbl HCIIOJIB30BBIBAIOTCA B  00JIacTH
MCKYCCTBEHHOI'O MHTEJUIEKTA JJIsl 0OpabOTKU OOJIbIIMX TaHHBIX?

2. Kakue mpuHIUIBI JekaT B OCHOBE palbOThl ¢ OONBIIMMHU JAHHBIMU H
KaKH€ MHCTPYMEHTBI UCIIOJIB3YIOTCA 14 UX aHaau3a’?

3. Kakue mpeumyIiectBa W HEIOCTATKU CYIIECTBYIOT mpu padore ¢ Big
Data? IlpuBeaute mpuMepsl ycnemrHoro npumeHenus Big Data.

4. Kakum oOpazom TtexHonoruu Big Data Morytr ObITb NpPUMEHEHBI B
CEJIbCKOM XO3SMCTBE U1 TMOBBIIIEHUS MPOU3BOJUTEIBHOCTH W YIy4IICHHS
Ka4ecTBa NpOAYKIUU?

5. Kakume XapakTepHCTUKH ONIPEICISIIOT OOJIbIIMEe JaHHbIE M KaKoBa
CTPYKTypa SKOCUCTEMBI JiJIs 00pabOTKH M aHalIM3a IaHHBIX B paMkax Big Data?

6. UTO Takoe CTPYKTypUPOBaHHBIC JaHHbIE B KOHTEKCTE aHajlu3a JaHHBIX U
KaKue MPUMEpPhl MOKHO MPUBECTHU?

7. Kakue OCHOBHbIC XapaKTEpPUCTHUKA HMMEIOT HECTPYKTyPUPOBAHHBIC
JIAHHBIC U TIOUEMY MX aHAJIU3 SIBJISIETCS BHI3OBOM IS CIICIMAIMCTOB MO 00paboTKe
JTAHHBIX ?

8. Uto Takoe MoayCTPyKTypUPOBAHHBIC JaHHBIC U KAKUE MMPEUMYIIECTBA OHU
MOTYT IPEJOCTABUTh IIPU aHAJIN3€E JAHHBIX?

9. Kakwue »Tambl BKJIIOYAET KWU3HEHHBIM LMKJI JAHHBIX W MOYEMY BAXKHO
YUYUTBIBaTh KaXbIil U3 HUX MPU aHAJIM3€ JaHHBIX?

10. Kakue MeToibl 1 MHCTPYMEHTHI MOXKHO HCTOJIb30BaTh s 3 (PeKTUBHOM
paboThI ¢ JAHHBIMH Ha PA3JIMYHBIX dTaNaxX UX >KU3HEHHOTO IUKJIa?

11. B 4yem 3akitouaercsi OCHOBHOE Ha3HAYE€HUE MHCTPYMEHTOB JUIsl aHAIU3a
JTAHHBIX M KaK OHU IIOMOTaroT crernnainucram B ooimactu Data Science?

12. Kakne apXUTEKTypHBIE YEPThI XapaKTEPU3YIOT SA3BIKA MPOrPAMMUPOBAHUS
Python u R ¢ Touku 3peHuns aHanu3a JaHHBIX U MAIUHHOTO O0y4YeHus?

13. Kakre BO3MOKHOCTH MPEIOCTABIAIOT CTATUCTUYECKUE METOAbI aHAJIN3a
naHHbIX B R 1 Python, u B 4eM 0CHOBHBIE OTJIMYNS MEXITY HUMHU?

14. Kakue nonynsipHbie OMOTMOTEKH JIJIs aHAJIM3a JIAaHHBIX CYIIECTBYIOT B R 1
Python, u kak uUX MpPaBUIBLHO YCTAHOBUTH W TOJKIIOYUTH JJIsi UCIOJB30BAHUS B
npoeKTax?

15. Kakum o6pazom Oumbnamoreku SciPy, Pandas, StatsModels, Matplotlib,
Seaborn, Plotly, Scikit-Learn, Keras wucmonp3yrorcss s aHajau3a JaHHBIX H



MAaITMHHOTO O0Y4YeHHUs B sI3bIKE MTporpammupoBanus Python?

16. Kak cBs3anpl OLAP u MHOroMepHwlii aHanu3 JaHHbIX? Kakwue
PEUMYILECTBA NMPEAOCTABISIET TAKOM MOAXO B CPABHEHUHU C APYTHMMH METOAAMHU
aHanau3a JaHHBIX?

17. B ueM 3akirodaeTcsi MHOTOMEpHasi MoJieb AaHHbIX Ipu padore ¢ OLAP
CUCTEMaMU U KaK OHa ce0sl MPOsIBISIET B aHaIM3€e HHGOpMaLuu?

18. Pazpsicaute mnpuninun padotel OLAP-cuctem. Kakue oCHOBHBIC
KOMITOHEHThI BKitoyaeT B cebs cucreMa OLAP u kak OHU B3aUMOJIEHUCTBYIOT
MeXTy coOoi?

19. Kakue Tumbl XpaHWIMI JIaHHBIX (MHOTOMEpHBIE, PENSIIIMOHHBIE,
rUOpHIHBIC) MOTYT OBITh Hcroib30BaHbl B OLAP-cucremax? B dem pazmuums
MEXIYy HUIMHU U KaKOW THUI XpaHWIUIIA npeamnoyturenbaee 1 OLAP?

20. Kakue TtpebGoBanms  BeyaBurarorcss kK  OLAP-cuctemam?  Kakwme
npeumyiiectsa obnagaior OLAP-cuctemsl o cpaBHEHHIO C APYTUMHU METOJaMH
aHalM3a JaHHBIX W TI0YEMY HUX HCIIONb30BAaHUE CTAHOBUTCS Bce Ooliee
MNOMYJISIPHBIM B COBPEMEHHOM Ou3Hece?

21. Kakue armeMeHTHI BKIIOUaeT B cedst akocucteMa Uutepuera Bemeit (1oT) u
KaK OHU B3aMMOJICHCTBYIOT MEXIy cOOOM Nyl obecnieueHust (PyHKIMOHUPOBAHMS
CUCTEMBI?

22. B kakux oOnacTsIX CeIbCKOro XO3SMCTBA MOXHO MCIOJB30BaTh
texHojorun Uurepuera Bemed (IoT) mns yaydineHuss mMpou3BOAUTENBHOCTH U
ONTUMH3AIIUHU TTPOLIECCOB?

23. Kakas apxutekTypa JexuT B ocHoBe cucteM Murepuera Bemeit (IoT) u
KaK1e KOMIIOHEHTHI BKJIIOUAET B ce0s KaXAbli YPOBEHb 3TOW apXUTEKTYPhI?

24.Yem ommmuaercs cOop u 00pabOoTKa MajibiX JJaHHBIX B CHCTEMax
HNurepnera Bemieit (IoT) ot paboTel ¢ OOIBIIMMEU TAHHBIMA, U KAKUE HHCTPYMEHTHI
UCITOJIB3YIOTCSI IJIs1 3TOTO Ipolecca?

25. KakoBa posib COBMECTHOIO HCIIOJNIB30BaHUS TexHoyorui HMHTepHeTa
Bemed (IoT) u Big Data B coBpemenHom wmupe? Kakue BBITOAbl MOTYT OBIThH
MOJIy4eHbl OT MHTETpallMd 3TUX JBYX TEXHOJOTHMH AJig OW3Heca W OO0IIecTBa B
eaom?

26. Kakue 3amaud MOTYT pelIaTbCs C HCIOJIb30BAHUEM KOMITBIOTEPHOIO
3peHus U Kakue NMPUMEHEHHS JTaHHOM TEXHOJOTHM HamOoJee pacrnpoCTPaHEHbI B
COBPEMEHHOM MUpe?

27. Kakue mnpuMepbl yCHEUIHOTO MPUMEHEHUS KOMIIBIOTEPHOTO 3pEHHUS B
CEIbCKOM XO35MCTBE CYIIECTBYIOT M KaKHE€ KOHKPETHBIE NPEMMYILECTBA OHH
MIPUHECIIN B TaHHOU oTpaciu?

28. YeM oTauMyaeTcs MAIIMHHOE 3pEHHE OT OOBIYHOTO KOMIBIOTEPHOTO
3pEHUS U KaKUe 33141 MOTYT OBbITh PEIICHBI C €r0 MOMOIIBI0?

29. Kakue »sTanbl BKIIOYAIOT B ce0s MOArOTOBKAa, OOpaboTKa W aHaiu3
n300paxkeHUd mnpu paboTe C KOMIIBIOTEPHBIM 3pPEHHEM, U KAaKU€ TEXHHUKHU
00pabOTKH MHOTA NPUMEHSIIOTCS ISl YIyUIIEHUs Ka4eCcTBa U300paskeHni?

30. Uto Takoe LBETOBBIE MPOCTPAHCTBA M KAaKHE CYLIECTBYIOT OCHOBHBIE
1BeToBble Mojenu? Kakoe 3HaueHHe OHM MMEIOT MpU 00paboTke U300pakeHU U
aHaIM3e JaHHBIX B PaMKaxX KOMIIBIOTEPHOTO 3peHUs?



31. B uem cyTh IMHEHHON PErpeccuu U KaKue 3aJa4yd OHA MOMOTAeT peliaTh B
MojenupoBanuu JaHHbIX? Kakue wuHCTpymMeHTHI mpenoctaBinser Python s
paboThI ¢ TMHEHHO perpeccueit?

32. Yto Takoe rpalueHTHBIA CIIyCK U B KAKHX CIIy4asX OH IPUMEHSETCA MpU
noctpoenun mozeneit B Python? Kakue ocHOBHBIE mapamMeTpbl U METOJbI BhIOOpa
1iara rpaJIdeHTHOTO CIyCKa MOTYT MOBJIUATh HA KAY€CTBO MOJEHN?

33. Uem otnuyaeTcs MNOJMHOMUAJNbHAs perpeccus or auHerHon? Kakwue
MPEUMYIIECTBA MOXET MPUHECTU HCHOJIb30BAHUE MOJIMHOMHAIILHON pErpeccuut
IIPY aHAJIU3€E JaHHBIX C MoMoIbio Python?

34. Kak pabortaer perynspu3aisi B KOHTEKCT€ MOJCIMPOBAHUS JTAHHBIX?
Kakue Meronpl peryispusaluu CyIIECTBYIOT M KaK OHU IIOMOTAIOT YMEHBIIUTH
nepeodyudenue mozaenu? Kak MOXXHO HACTPOUTh TUIEpIIapaMeTPhbl peryispu3aluu
B Python?

35. Kakue cnocoObl yMEHBIICHHsS] Pa3MEpPHOCTH JaHHBIX CYLIECTBYIOT B
Python u kakue wMeToabl MOTYT OBITb MPUMEHEHBI NS YIyUIICHHS
IPOU3BOAUTENRHOCTH Monenen? Kakue npeuMyniectBa MOXKET NPHUHECTH
YMEHBIIICHUE Pa3MEPHOCTH MPU padboTe ¢ OOJIbIIUMU O0bEMaMH JTAHHBIX ?

36. Uem otnmuaercs NoSQL 0a3za gaHHBIX OT peISIITUOHHOMN 0a3bl JaHHBIX?

37. Kak ycranoButs MongoDB Ha cBOl KOMIBIOTEP U CO37aTh HOBYIO 0a3y
JTAHHBIX ?

38. Kak co3marh HOBYIO KOJUIGKIIMIO W JOOaBUTh B HEE JOKYMEHTHI B
MongoDB?

39. Kak ¢ momMomipio MporpaMMHUpOBaHMs J00aBUTh JaHHBIE B KOJUICKLUIO
MongoDB?

40. Kak Hamucars 3anpoc ajisi BBIOOPKHM JaHHBIX U3 Kojuiekuu MongoDB 1o
OIPEEIICHHBIM KpUTEPHUSIM?

41. Kakue npuHIUOBL Jiexkar B OCHOBe paborel ¢ Big Data u mouemy
MapReduce sBnsercst BaXXHON TEXHOIOTUEN B ATOW 007aCTH?

42. Kakue OCHOBHBIE KOMITOHEHTHI BKJIIOUaeT B ceds skocuctema Hadoop u
KaK OHU B3aUMOJIEHCTBYIOT MEXITy cOO0M?

43. Yem xapakrepuzyercs HDFS kak pacrnipeneneHHas ¢aiiaoBas cucteMa H
KaKue MpEeuMyIlecTBa OHa MPENOCTaBsAeT MpU padoTe ¢ OONbIIMMHU OObEeMaMHU
JAHHBIX?

44. B yem cCOCTOMT OCHOBHOM mpuHIUIT paboThl MapReduce u xakue 3amaqu
OH M03BOJIsIET 3PHEKTUBHO periaTh?

45. Kakue anroput™mbl ucnoibdytorcs B MapReduce ams o6paboTku JaHHBIX
U KaKre 0COOCHHOCTH UMEIOT aJITOPUTMBI paboThI ¢ rpad)aMu B 3TOM KOHTEKCTE?

46. Yem otnmuatorca uHctpyMeHThl Pig m Hive or MapReduce u kakue
3aJ]a4u OHU MPeIHAa3HAuEHBI IOMOTaTh peliaTh B 00JacTH 00pabOTKU JaHHbBIX?

HOpﬂIlOK aTTeCTalum CTYACHTOB 1O IUCIHUIIJINHE

I[J'I}I arTeCTalun CTYACHTOB IO JUCHUINNIMHE HCIIOJB3YCTCA TpadWuLIMOHHAA
CHUCTEMa KOHTPOJIA XU OLCHKH YCIICBACMOCTHU 06yqa}0m1/1xcs1.



YcnoBueMm Jgomycka K SK3aMeHy sBIAeTcs mnocemienne He MeHnee 50%
aKaJeMHUYECKUX YacOB B pPaMKaxX KOHTAKTHOM pa®oThl. JlJis MOIy4yeHHs! OLIEHKH
«OTJIIMYHO» HEOOXOAWMO TPABWIBHO PEUINTh MPAKTUYECKYI0 3aJady C
ucroiap3oBanueM OBM u OTBETHUTH Ha JABa TEOPETHYECKHUX BOINPOCA, «XOPOIIO» -
pEIINTh MPAKTUYECKYI0 3a/layy M OTBETHTh Ha OJIMH TEOPETUYECKUU BOIMPOC,
«YJOBJIETBOPUTENBHO» - PEIIUTh NpPaKTUYECKylo 3amady. Ilpu oTcyrcTBHM
pELIeHMS MPAKTUYECKOM 3a1a4i BHICTABIISIETCS OTMETKA «YIOBIETBOPUTEIHHON.

IlIkana oneHUBaHUA:

Kpurepuu olieHrBaHUS YCTHOTO OTBETA HA SK3aMEHALIMOHHBIE BOIPOCHI:

«5» (OTIMYHO) — JaH TMOJHBIM, Pa3BEPHYTHIM OTBET HA MOCTABICHHBIN
BOINPOC, NMOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE, 10Ka3aTeNIbHO
PacKphITBl OCHOBHBIE IIOJIOKEHHMSI TEMBI; B OTBETE IIPOCIEKUBACTCA UYETKas
CTPYKTypa, JIOTMYECKas  IOCJIEJOBAaTEeIbHOCTh,  OTpaXaroulass  CyLIHOCTb
pacKpbIBa€MbIX MTOHATUM, TEOPUH, BJIEHUI. 3HaAHUE 00 0OBEKTE TEMOHCTPUPYETCS
Ha (OHE NMOHMMAHMS €ro B CHUCTEME JJaHHOM HAayKH, U MEXKIUCUUITMHAPHBIX
cBszeil. OTBET M3JI0KEH JIMTEPATYpPHBIM SI3bIKOM B TEPMHUHAX HAyKH, MOKa3aHa
CIIOCOOHOCTB OBICTPO pearupoBaTh HA YTOUHSIOIINE BOMPOCHI;

«4» (Xopouio) — JAaH TOJIHBIM, pa3BEPHYTHIM OTBET Ha MOCTABICHHBIN
BONIPOC, T[IOKA3aHO YMEHHME BBIIECTUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIC
MPU3HAKH, MPUYUHHO-CIEACTBEHHbIE CBsi3UM. OTBET YETKO CTPYKTypHUpPOBaH,
JIOTUYEH, W3JIO)KEH B TEpPMHHAX Hayku, OJHAKO JOMYIICHbl HE3HAYUTEIbHBIC
OLIMOKU JIM HENOYETHI, HCIPABIECHHBIE CTYIEHTOM C IOMOIIBIO «HABOJSAIINX)
BOIIPOCOB;

«3» (YHOBIETBOPUTENIBHO) — JIaH HENOJIHBIA OTBET, JIOTMKA U
MIOCJIEIOBATEIbHOCTD M3JIOKEHHSI UMEIOT CYIIECTBEHHBIE HApYyIIeHHs. [JomyleHsbl
rpyOble OIMOKK TPH ONPENEICHUU CYLUIHOCTH PACKPBIBAEMBIX MOHSATHH, TEOPHIl
ABJICHUWA, B CIEACTBUM HEMOHWMAHHS CTYAEHTOM HMX CYLIECTBEHHBIX U
HECYIIECTBEHHBIX NMPU3HAKOB M CBs3eil. B OTBETE OTCYTCTBYIOT BBIBOJbL. YMEHHE
PacKpBITh KOHKPETHBIE MPOSBICHUS 00OOUIEHHBIX 3HAHUM HE Moka3zaHo. PedyeBoe
odopmiieHre TpeOyeT MOMpPaBOK, KOPPEKITUHA.

«2» (HEyIOBJETBOPUTEIBHO) — CTYAEHT JE€MOHCTPHUpPYET HE3HAHHE
TEOPETUYECKUX OCHOB TMpeaMeTa, He YMEEeT BBIJIEIATh apryMEHTHPOBAaHHBIC
BBIBOJIBI M NPUBOJAUTH  TPHUMEpPHI,  TOKa3biBaeT  ciaboe  BlaJcHHE
MOHOJIOTHCTUYECKOM PEUbI0, HE BJIAaJCET TEPMUHOJIOIMEMN, IPOSABISAET OTCYTCTBHUE
JOTUYHOCTH M TIOCJE0BATEIbHOCTU H3JIOKEHHS, J€NaeT OLIMOKH, KOTOpbIe He
MOJKET UCIIPABUTH AK€ MPU KOPPEKLIMH IIPENOAaBaTesIeM, OTKa3bIBA€TCsSl OTBEYATh
Ha 3aHATHSL.

3AZIAHVS HA YPOBEHh C®OPMHWPOBAHHOCTU KOMITIETEHIIVN
Kovmnerennus ITK-2
3aiaHusA 3aKPBITOr0 TUIIA
1. JaHHble y KOTOpbIX HeT CTporo 3agukcrupoBaHHOro Qopmara (Harmpumep:
TeKCToBbIe JoKyMeHThI, PDF, n3nobpaxkeHus ¥ BU/|e03aruCy SIBJISTFOTCS:
a. KBa3UCTPYKTYPUPOBaHHBIMU



6. HECTPYKTYPUPOBaHHBIMH (TIPaBUTBHBINA OTBET)

B. TI0JIyCTPYKTYPUPOBaHHBIMU

I. CTPYKTYPUPOBaHHLIMU
2. Kakoe wu3 HWXKelNepeurucaeHHbIX TIOHATAW He OTHOCUTCS K TIepPeyHIo
HEOOXOUMBIX KDUTEpUEB [/Isi CO3/laHUSl TPOEKTa, CBSI3aHHOTO C OOJBIIMMU
JaHHBIMU ?

a. ['eorpadurueckoe rnonokeHve (MpaBUIbHBIA OTBET)

6. [Ipou3BOAUTETEHOCTh

B. ['ubkocTh aHamm3a

r. CKOPOCTb NPUHATUS peLleHust
3. BribepuTe BepHy 3aBUCHMOCTh CTPYKTYPUPOBAaHHOCTH WH(OPMalMHd OT ee
oObeMa

a. uem bovibitie 06beM, TeM Oosiee CTPYKTypUpOBaHa WHGOpMaI[us

6. uem Oosbille 00BeM HWHGOpPMAIMHM, TeM MeHee OHa CTPYKTypHpOBaHa

(TpaBU/IbHBIN OTBET)

B. UeM MeHbIlle 00beM, TeM MeHee CTPYKTYpUpPOBaHa UH(OpMaIUs

I. OHU He 3aBUCAT APYT OT Jpyra
4. Yto o3HauaeT TepMuH BigData B MH()OPMAaLMOHHBIX TEXHOJIOTHAX ?

a. KOMIUIEKCHbIE Habop MeTof0B 00paboTKU CTPYKTYPUPOBaHHBIX U
HeCTPYKTYPHUPOBaHHBIX JAHHBIX KOJIOCCA/IbHBIX 00HeMOB (TIPaBU/IbHBIN OTBET)

0. mpeAcTaB/ieHHWe BpeMeHU, [HS, Mecslla M Toja B KauecTBe 3HaYeHUs
KOJIMYeCTBa MAUTUCEKYH/I, TIPOLLIEAIINX C Hauasla Hallled 3pbl

B. (haiisibl C OOJBIIIMM KOJTMYeCTBOM JAaHHbIX

I. KOMIIEKCHBIN HaOOp MEeTOZOB /I/1s1 CO3/aHMs (haitioB 00JIBIIIOro oObeMa

3aiaHMs OTKPBITOrO0 THUIIA
1. Kakvie mpuHIMIBI e)KaT B 0cHOBe pabothl ¢ Big Data u mouemy MapReduce
ABJISIETCS] BA)KHOM TeXHOJIOTHeH B 3Toi obracTu?
2. B ueM 3ak/r0uaeTcsi OCHOBHOE Ha3HaueHue MHCTPYMEHTOB /il aHa/u3a JaHHbIX
Y KaK OHHU TIOMOratoT crieijpaauctaM B obnactu Data Science?
3. B kakux 00/1acTsiX CeJbCKOrO XO035MCTBAa MOXKHO HCIIO/b30BaTh TeXHOJIOTUU
NureprHeta Bewieit (IoT) gns ynyuieHus: mporM3BOAUTENBHOCTH U ONTHMHU3ALUU
TpOLIeCCOB?
4. Kakuve nipumepbl yCHEIHOr0 MpUMeHeHUs] KOMITbIOTEPHOTO 3pEHUsI B CEJTbCKOM
XO35UCTBe CyIeCTBYIOT U KaKhe KOHKDeTHble MpPeUMYILeCTBa OHU TPUHECIU B
JJaHHOW OTpaCc/In?

Kovmnerennus I1K-3
3aiaHuA 3aKPbITOr0 THUIIA

1. BepTukanbpHOe MaciTabupoBaHUe. ..

a TpeOyer u3aMeHeHWM B MPUK/IAZHBIX ITPOrpaMMax, paboTaroldX Ha TaKUX
cucteMax (TIpaBUJIbHBIN OTBET)

6 He TpebyeT HMKaKuX H3MEHEHUM B TMPHUKIAJHBIX I[Iporpammax,
paboTarolx Ha TaKUX CUCTeMax

B YMeHbLIaeT MPOU3BOAUTE/IBHOCTh KaXKJ0ro KOMIioHeHTa b/]



I YBe/IMuMBaeT CKOPOCTh 3arpy3Ku JaHHBIX
2. Ons poctkenus kakoro ceovictBa B b/l Tnma NoSQL wet JOIN onepaumif?

a Intercepting

6 Concurrency (TIpaBUILHBINA OTBET)

B Consistency

r Capacity
3. Uro, cornacHo TeopeMe CAP (Teopeme Bproepa), BO3MOKHO 00ecIrieuuTh B
nrobol peanv3alyy pacrpeie/I€eHHbIX BbIYMC/IEHU?

a Tosbko COrnacoBaHHOCTh JJaHHBIX

6 TosbKO JOCTYMTHOCTD JAHHBIX

B CornacoBaHHOCTb [JI@HHBIX, JOCTYIHOCTb [JaHHBIX, YCTOMYMUBOCTh K
pa3jiesieHut0 (MpaBWIbHBIM OTBET)

r He Gostee ABYX CBOMCTB M3 TPEX BBIIIETIPUBEAEHHBIX
4. BoibepuTe BepHOe oripe/ieieHre TIoHsTUss AP-crcTema:

a Cucrema, BO BCeX y3/laX KOTOPOM JIaHHbIe COTJIacOBaHbI M obecrieueHa
JOCTYITHOCTb, YKEepTBYeT YCTOWUMBOCTBIO K pacrajy Ha CeKLUr

6 PacripeenéHHas CucTeMa, B KaXIbli MOMeEHT o0ecrieurBarolias
1[eJIOCTHBIM pe3ynbTaT U CrocoOHasi (yHKI[MOHHMPOBaTb B YC/IOBHUSIX pacrmaja
(MpaBU/IbHBIN OTBET)

B PacnipesienieHHas crctema, OTKa3bIBaroLLasiCs OT LIeJIOCTHOCTH pe3y/ibTrara

r CucremMa, aBTOMaTH4eCKH W3MEHSIIOLasi JaHHbIe aJirOPUTMa CBOETO C LieJIbI0
COXPaHeHUs! ONTUMAJIbLHOTO COCTOSTHUS

3afiaHUA OTKPBITOrO THUIA
1. YUro npexcrapsiet u3 cebs Big data. OcHOBHbIe OT/IMUMTE/TbHBIE 0COOEHHOCTH
2. Tlepeunciute 0cobeHHOCTH pabOThHI C pery/asipHBIMUA BBIDAKEHUSIMUA B sI3bIKaX
riporpammupoBanusi SQL 1 R
3. [ailiTe ToHSATHEe CTPYKTypUDOBaHHbIe [JaHHble B KOHTEKCTe aHajM3a JaHHBIX?
[TpuBeauTe IPUMEPHI.
4. Kakue ocobeHHoct pabotel ¢ tibble obwvekTamu mipu momoiu Habopa
6ubnoTek?

Komnerennus I1K-4
3ailaHMA 3aKPbITOr0 THUIIA

1. Kakoii u3 cnenyrouux (akTOpOB He SIB/ISETCS Ba)KHBIM TPU HCIIO/b30BaHUU
HCKYCCTBEHHOTO MHTe/JIeKTa fijisi pa3paboTKH 1JIaHOB B )KHBOTHOBO/ICTBE?

a. KauecTBO jaHHBIX

0. YpoBeHb aBTOMAaTH3alUU TIPOLIECCOB

B. YC/I0BUS COZleprKaHUsl )KUBOTHBIX

r. JInuHoe MHeHHe MeHepKepa (TIpaBU/IbHBIA OTBET)
2. Kakoe w3 criefiyiomux yTBep)KAeHHN Haubosiee TOUHO OIMCHIBAeT pOJib
MCKYCCTBEHHOTO WHTes/IeKTa B pa3paboTKe TMepCreKTHBHBLIX TIJIAHOB DPa3BUTHS
JKMBOTHOBO/ICTBA"?

a. I nonHOCThIO 3aMeHsieT SKCIepTOB B 00/1aCTH )KUBOTHOBO/ICTBA.

6. WM mnpenocraBisieT WHCTPYMEHTBbI /il aHa/lW3a JJaHHBIX U



MIPOTHO3UPOBAHUSI, KOTOpble  TIOMOTAalOT  JKCTepTaM  TPUHUMATh  Oosiee
000CHOBaHHbIe pellieHus. (MpaBUIbHbBIN OTBET)

B VMU wucnonb3yeTcsi TOJMBKO AJis aBTOMAaTU3alMW DPYTUHHBIX Olepalyd Ha
depme.

r. I/ He mpyUMeHUM Ji/1s1 peLlleHUs C/I0KHbBIX 3a/jad B )KUBOTHOBO/ICTBe.

3. Kak npumeHenue WU MokeT crnocoOCTBOBaTh CHWKEHUIO PUCKOB TMpU
pa3paboTKe TepPCeKTUBHOTO T/IaHa pa3BUTHS >KUBOTHOBO/IUECKOM OpraHu3aljin?

a. I rapanTtupyet 100% TOYHOCTBH IMPOTHO30B, UCK/IIOUast TF0Oble PUCKHU.

6. 1 mo3BosisieT aHaMM3UpoOBaTh Oosblliie OO0bEeMbl [JaHHBIX, BBISBIISTH
ToTeHI[MaIbHble TTpo0sieMbl U pa3pabaThiBaTh CTPATeTUU M0 UX MpeA0TBPall[eHUIO.
(MpaBU/IBHBIN OTBET)

B. Il TOMHOCTBIO 3aMeHsieT uesioBeYeCKui (PakTop, MCK/IIOuasi OIIUOKH,
CBsI3aHHBIE C YeJI0BeueCKOU [1eATe/IbHOCTBIO.

r. I He BnusieT Ha YpOBeHb PUCKOB B )KUBOTHOBOZCTBE

3aiaHHsl OTKPBITOr0 THUIIA
1. Kakvie TeXHOIOTUM MCKYCCTBEHHOTO WHTEJ/IEKTa MOTYT OBITh TIPUMEHEHbI ISt
ONTHMM3ALMH MPOLIECCOB B )KUBOTHOBO/ICTBE?
2. KakoBbl mMpeuMyIliecTBa BHe/[peHUSI CHCTeM MOHUTOpPUHra Ha 6aze VU B
yIipaB/€HUU CeJIbCKOX035ICTBEHHBIMU XKUBOTHBIMU ?
3. Kakue akTopbl cielyeT yudTbiBaThb TpHU OlleHKe 3((eKTUBHOCTH BHe/IpeHUs
HOBBIX TEXHOJIOTUU B J)KUBOTHOBO/ICTBE?

MATPULA COOTBETCTBUA KPUTEPUEB OLIEHKHM YPOBHIO
COOPMHNPOBAHHOCTHU KOMIIETEHIINUA

Kpurepuu ouenku | YpoBeHb chOpMUPOBAHHOCTU KOMIETEHIIHMA
OueHka no nATHOANJILHON CHCTEME
«Omau4noy» «BvlcoKuil yposeHv»
«Xopouwio» «llosbluieHHblIl YPOBEHbY
«Yoosnemsopumenvroy «llopozosvlii yposeHby
«Heyoosnemseopumenvroy «He docmamounwiily

MeToauueckue MaTepuaJibl, ONpeaeJsouiue npoueaypy OUeHUBAHU 3HAHUH,
YMEHHi1, HABBIKOB U (WJIH) ONbITA IeATEJbHOCTH, XaPAKTEPU3YOIIHNX ITAIbI
(popMupoBaHus KOMIIETEHIUM

1. TTonokenue «O GaIbHO-PEHTHHTOBOM CHCTEME aTTeCTAIH CTYZEHTOBY:
CMK TITIH/I 08-01-2025 (http://edubiotech.ru/file/403/ : pexxum gocTyma cBoOO/I-
HBIN);

2. ITonoxenne «O mMpoBeJieHUM TEKYILEro KOHTPOJIA U MMPOMEXYTOUHOU aT-
TeCTaluu 00yuaroIXCs»: CMK IMH/ 77-01-2025
(http://edubiotech.ru/file/104821/ : pexxum focTyTia CBOOOAHBIN)
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