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AHHOTANMA

Juctmmuinaa «Pabota ¢ JaHHBIMIY) HaIpaBlieHa Ha (OPMHUPOBAHUE Y CTYIEHTOB KOMIIETCHIIUW, 3HAHUH,
YMEHHH M HABBIKOB IO OOJBIINM JAaHHBIM M HCKYCCTBEHHOMY WHTEIUICKTY, aHajiu3y JaHHbIX Ha Python,
x)u3HeHHOMY 1mkiy DS/Al mopenelt m ux peanu3anuu B buOmmoreke Mojenel, MammmHHOMY OOydYeHHIO,
ocHoBam Python u SQL, ocHoBam mpoektupoBanusi Business Intelligence, pabore ¢ cymepkoMmbrOTEpOM
Kpucrodapu u cepsucom ML Space.

1. leau u 3apauu

esab AMCUUIIHHBI
- [T03HAKOMUTE C OCHOBHBIMH ITOHATHUSIMH O JAHHBIX, 0a30BEIMH HoHsATHIMU WA
- Jlatp obmiee mpencTaBiaeHe O MAIIMHHOM OOYYeHHUH
- [To3HakoMuTh ¢ cymecTByomuMY 3aaa4amu U 1 0CHOBHBIMU MOJIEIISIMHA MAallTUHHOTO 00y4YeHUs
- [Tokazare Bo3amoxkHOCTH Python mpu pabote ¢ maHHBIME

- CdopmupoBaTh HOHUMaHWE W MPAKTUYECKHE HABBIKM PAaOOTHI C XU3HEHHBIM LIMKIOM MOJENICH U
nHcTpyMeHToM AC «bubimoreka Mojenei»

- Pa3BuTh mpakTHueCKue HaBBIKM IPUMEHEHUS METOI0B MAIIMHHOTO O0yUeHHS
- [lorpy3uTsk ciymareneii B OCHOBBI si3bIKa MporpaMmmupoBanus Python

- Jlarp yrmyOneHHBIH YpPOBEHb OBJAJCHMS 3HAHMAMH W KOMIIETCHIMSIMU IO SI3BIKY MaHMITYJISLUH
JaHHBIX U onpeaeneHns JaHHbix SQL

- Jlatb mpezncraBiieHre o coBpeMeHHbIX Bl-cuctemax, nx ¢yHKInoHaNe U 00NacTIX UX MPUMEHEHUS B
OHM3HEC-CTPYKTYypax

- Tlo3HakOMUTH C OpraHu3alel 3ajad MallMHHOrOo oOyueHHs Ha cymnepkommbioTepe Kpucrodapu"

33]13‘[1/[ JAUCHUIIINHBI

- Pacckazarp, urto Takoe Data Science m kak pa0OTarOT ajIrOPUTMbI MAIIMHHOTO OOYYEHHS JUIS
IyOOKOTO aHaju3a JIaHHbBIX, a TAKXKE O TOAX0/1aX K ynpasieHuto B data-driven koMmaHum.

- Hayunth paborarh ¢ JaHHBIMH W JaTh NOHMMaHHWE HPUHIMIIOB HMHTEIUICKTyaJbHOH 00paboTku
JAHHBIX.

- Paccmotpets paboty ¢ Oubnuorexamu Python

- Hayuntps npumeHsITh 6a30BbIE aNTOPUTMBI MAITMHHOTO O0YYCHHS

- PaccmoTpeTthb 6a30BbIe 31eMEHTHI IPHWIOKEHU U TaHeneld naankatopos Ha nmpuMepe [10 QlikView
- Hayunts opuentupoBarbcs B miargopme ML Space”

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.2 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-2.1 Brnameer mnpodeccHoHaNBbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
WA3JIOKEHUSL ~ pE3yJIbTaTOB  HAyYHOW M IPUKIAJHON
OIIK-2 Criocoben (hopMyIupoBarh 3a1aun NEATENBHOCTH B paMKax npodeccuoHaIbHON
pa3pabOTKH M BHEAPCHHS HOBOM HAyKOCMKOU KOMMYHHKaluH




MPOAYKIUHN U 0OOCHOBBIBATH METOBI MX
pelieHus

OIIK-2.2 CrocobeH aHamM3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-2.3 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METOJIbl MIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iIuyHbIX obaacTell HayKu (TEXHHUKH)

OIIK-3 CriocobeH caMOCTOATENBHO MOJTy4aTh
HOBBIE 3HAHMS, YMEHUS U HABBIKH JUIS PEILICHUS
3a7a4 pa3pabOTKU U BHEPEHHSI HOBOH
HAyKOEMKOH MPOIYKIHUN

OIIK-3.3 Crpemurcs K TMOJY4YEHUIO HOBBIX 3HAHUI,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

OIIK-3.2 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH I/I NPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLUAIBHO-DKOHOMHUYECKUE U
npodeccuoHalbHbIe 3HAHHS Ul PELICHHS HECTaHIapTHBIX
3a7a4, B TOM YHCJEC B HOBOM MJIM HE3HAaKOMOW Cpele U B

MCKAUCHUIIIIMHAPHOM KOHTEKCTE

OIIK-3.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHoOHaTbHON e TEHHOCTH

OIIK-4 Crioco6eH ¢hopMyIupoBarsb,
(bopMHUpOBaTh U TPUMEHSTH KPUTEPUHU OLICHKU
3 PEKTUBHOCTH Pe3yIbTaTOB pa3paboTKH U
BHEJIPEHUSI HOBOI HayKOEMKOW MPOAYKIHH

OIIK-4.2 Bnageer COBpEMEHHBIMH METOAWUKAMU U
KPUTCPUSIMH  OLEHKH JI(PQPEKTUBHOCTH Ppa3paboOTKu |
BHEJIPEHUsI HOBOW HayKOEMKOM ITPOIYKIIHH

OIIK-4.1 CriocobeH  apryMeHTHpPOBaHO  BBIOMpATh
b deKTUBHBIA coco0 TPOBENEHUS HCCICIOBAHUS U
pa3paboTKU TpOEKTa CO3[aHHUs HOBOM  HAayKOEMKOM

MPOAYKIUK, CHOCOOEH CcQOpPMYTHPOBATH KPUTEPUH 3TOTO
BbIOOpa

OIIK-5 Criocoben cobuparb, 00padaThiBaTh 1
MHTEPIIPETUPOBATH C HCIOIBb30BAHUEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH
JTaHHBIE, HEOOXOIMMBIE /IS TPOPECCUOHATBHON
cdepbl e TebHOCTH

OIIK-5.1 Bnageer 3HaHMSIMH M HaBBIKAMHU HCIIOJIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH IS
MOMCKA W HW3YYEHUS HAYYHOM JHUTEpaTypbl, MPUMECHECHHUS
MIPUKJIAJHBIX IPOTPAMMHBIX MPOTYKTOB

OIIK-5.2 Crniocoben MPUMCHUTH 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH  JUIS
pelIeH s TIOCTaBICHHOU 3a1a4, (HOPMYITUPOBAHHUs BHIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-7 CriocobeH ucronb30BaTh Ha MPaKTHKE
YMEHHS ¥ HaBBIKU MIPUHSITHUS U SKOHOMUYECKOTO
000CHOBaHHS YIIPABICHYECKAX PELICHUH B
cdepe co3aHnsi HOBBIX HAYKOEMKHX
TEXHOJIOTUH U TIPOTYKTOB

OIIK-7.2 3HaKOM ¢ SKOHOMHUYECKHUMH OCHOBAHUSIMH OLIEHKHU
3G PEKTUBHOCTH U CHNOCOOCH MPUMEHUTh ITH 3HAHUS TPH
MPHUHATHU YIPABICHYCCKUX PEHICHUN B cepe WHHOBAIUMA
M BBICOKHUX TEXHOJOTHM

OIIK-7.3 O6nagaer NpPaKTHYECKHM OIBITOM TPUHSITHUS
peILeHU B yIpaBIeHUH HHHOBALIMOHHBIMH MTPOEKTaMHU

OIIK-7.1 3Haer TeOpHI0O M BIAACET COBPEMEHHBIMH
METOJJaMHU MPUHATHS YIPABICHYECKUX PEIICHUI

[MK-1 Criocoben ctaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




- Uro Takoe naHHbIE, KAKUMHU OHU MOTYT OBITb, KaKOBbI X OCOOCHHOCTH M 00NacTH MPUMEHEHUS;
WCTOYHMKH JIaHHBIX, 0COOCHHOCTH aHAJIN3a U XPaHEHHS JaHHBIX PAa3HBIX THUIIOB

- Kak paboraer MCKyCCTBEHHBIH WHTEIICKT

- Urto Takoe CTPyKTyphl JaHHBIX, pabOTa ¢ MHACKCAMH, YHCTKA JIAaHHBIX, MaTEMaTHYECKUE OIepalny,
orepauru 0ObeANHEHUS JaHHBIX, arPETUPOBAHKE U BU3yaIM3alns JAaHHBIX

- UTo Takoe KU3HEHHBIN LIUKII MOJEIEH

- Urto Takoe periaMeHT Xu3HeHHoro 1ukia moaeneit CKLIM)

- CtpykTypy, cpencTBa u HazHaueHue Bl-cucrem B OusHec-mporeccax

- OcuoBbl ETL-niponieccoB u accormaruBaoi Mmojaenu QlikView

- Kak 3arpyxarp gannasie B xpaHunuiie"

YMETB:

- CocraBisTh 6a30BbIe KOHCTPYKIMHU B SQL
- UaTepnpetrpoBaTh MOIYYEHHBIE C TOMOIIBIO UCKYCCTBEHHOTO MHTEIIIEKTa PE3YIbTaThl
- PaGorarb ¢ nHIIEKCAMH, arperupoBaTh U BU3yaTH3UPOBATH IAHHBIC
- YpaBisiTh NPOEKTaMU, KOTOPBIC UCIIONB3YIOT aHATIU3 JAHHBIX
- ®opMynupoBaTh 3a7]a4U aHAJIM3a JAHHBIX B IPOMBIIUIEHHOCTH
- Pemars 3amaun aHanmm3a JaHHBIX, HCIONB3YS S3BIK MporpaMMupoBanust Python, a Takke oneHHWBaTh
Ka4eCTBO IMOJIyYUBIIETOCS PEIICHHUS.
- Ucnones3oBarse AC «bubimoreka Moaeiein
- CtpouTs npocreiimme Bl-monenu
- Pabotars ¢ Takumu cepBucamu, kak Environments u Deployments"
BJIAJICTh:

- TumoBbIMU CpesicTBaMU 00paOOTKHU M aHANIM3a AaHHBIX: Json, Html, Hadoop

- HaBblkaM# OYMCTKYM JaHHBIX W BBITIOJIHEHHS MAaTEeMaTHYECKHX ONEpaluili U onepanuii 00beMHEHHS
JAHHBIX

- [IpuknagaeiMu 3HaHUSME 00 mucnonb3oBanun AC «bubmmoTeka Mozenein» B paMKax CBOEH pOJH B
XKIIM

- HaBblkamu npuMeHeHHs 6a30BBIX AITOPUTMOB MAIIMHHOTO O0Y4EHHS

- HaBbikamu mipakTrdeckoro nmpuMeHeHne QyHKIui U oneparopoB SQL st pereHus 3aiau.

- HaBblkamMu TIOCTpOCHHUSI NMPOCTEHIIMX MPUIOKEHUH, B TOM YHCIE, C HCIOJIb30BAaHHEM (PYHKIHH
arperanuu JaHHbeix, Ha ocHoBe 110 QlikView

- HaBrikamu aBromMaTu3anuu 1octynoB K ¢yHKImsM ML Space yepe3 3anpochl u3 JIF000T0 CTOPOHHETO
cepBuca U NMPUIOKEHUs."

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 BBenenue B Oomnblne JaHHbIC 4 2 4
2 Python ans ananm3za naHHBIX 4 10 10
3 BBenenue B MCKyCCTBEHHBIA WHTEIJIEKT 4 4 4
Kusuennsit mukn DS/AI moneneii.
4 . 2 2 4
Peanusanus B bubinmoreke mozaenei
5 MaiunHHOe 00yueHue 4 10 16
6 Ocnossl Python 4 10 16
7 OcnoBbl SQL. 3agauu u pereHus 4 6 8
] OCHO.BI:I npoekTupoBanus  Business ) 5 4
Intelligence
Cyneprxomnbrotep Kpucrodapu u ceppuc
9 2 4 4
ML Space




Wtoro wacos

30

50

70

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. Benenue B Oonblune JaHHbIE

Hannbie: Tunel nanaeix, CTpyKTYpHpOBaHHbIC JaHHbIE, HecTpyKkTypupoBaHHbIe 1aHHBIC, OTKPHITHIC
nanaele, OOpaboTka mgaHHbIX, Excel u SQL jums  obOpaborku nmanHbIX, OOpaboTka
HECTPYKTYPHUPOBAHHBIX JJAHHBIX, Pemenus st 00paboTKu JaHHBIX

Bonbmue nannsie: [Ipunnuner o6padoTku, Bl u Data Science, Cneunanuctsl mo o0paboTKe TaHHBIX,
TexHonoruu i 60IbIINX AaHHBIX, [IpuMeHeHne GONbIINX JaHHBIX

HckyccTBeHHBIN MHTEIIEKT: MICKyCCTBEHHBIH WHTEIUIEKT, MallTMHHOE 00yUeHHE

Kynberypa paboTel ¢ manHbiMu B opranuzanuu: Data-driven, A/B-tectupoBanue, Fintech, Onenka
KauecTBa JaHHBIX, IIEHHOCTh IAHHBIX M CBOEBPEMEHHBIX pPELICHUH, DTHKa paboThl ¢ JaHHBIMU'

2. Python ans ananw3a maHHBIX

CTpyKTYpHI TaHHBIX

Pabora ¢ ungekcamu

YucTka JaHHBIX
MaremaTnyeckue onepaunnu
Onepanyu 00bEAMHEHHS TAHHBIX
ArperupoBaHue TaHHBIX
Busyanuzanus naHabx"

3. BBC,I[GHI/IG B HCKyCCTBeHHLIﬁ HHTCIIICKT

UckyccrBennslii uHTeuiekT: OnpenencHue, CTpykTypa monstusa, Texnomoruu u 110, [Ipumepst
ucnonb3oBanusi, Materpanus MU B 6usnec-nporecckl, MaimmHaHOe 00y4eHne

3anmaum, anroputMbl UM Merpuku: Kinaccudukanusi; Perpeccus; Kiactepuzamus; ymeHbleHHE
pasmepHoctr; Acconuanuu; OOydueHHe C TOAKpeIUieHneM. AHcamOlIeBble METOIbI: CTEKHHI,
03rruHr, OyCTHHT

Heiipocetn: Apxurektypa cereld, AnropurMm oOpaTHOrO paclpoOCTPaHEHUs OIIMOKH, AHaIu3
n300pakeHNH, AHAIIN3 €CTECTBEHHOTO SI3bIKA, 4YaT-00THI"

4. YKuzuennsit nuxin DS/AI moneneit. Peanuszanusa B bubnunoreke Mmoneineit

BBenenue B xu3HeHHblil mukin mozpenei: Ompenenenne XKIM, 3auem nyxen JKIM, [Toxxonsr
XKUM, CRISP-DM

[Ipouecc KM B CoOepbanke. bankosckuii permament mo JXIIM: O630p pernamenra OaHKa IO
KOM, Yaactauku KM no permamenty, Otambl XKIIM 1o pernmamenty

HNucrpyment XKIIM B Coepbanke. AC «bubnmuoreka moneneii»: O630p AC «bubnmoreka mojenein»,
[Monws3oBaremn AC «bubnuorexka mopnenei» u ux ponu, Ilpomecc padorslt B AC «bubmuoreka
Mozenei»



[Ipaktukym o AC «bubnuoreka Mozeneii»: 6 TUMOB MPAKTUISCKUX KEHCOB, B 3aBUCUMOCTH OT POJIH
B AC «bubnnoteka mozeneii»: 3akazunk, CDS, pa3pabotuunk, Banunarop, UT-sanunarop, Bianenen”

5. Mamun=aOe 00yueHue

BBeneHre B UCKYCCTBEHHBIN MHTEIICKT (BBeneHue, SI3pik Python, HeoOxomumas MareMaTHyeckas
0aza)

BBenenne B MammHHOE oOydeHHe (JIMHEWHBIE MOJAENHM, JIOTUCTHYECKAsh PErpeccus, JOTHYecKue
METOBI KJIaCCU(pUKALINN)

Beenenne B Deep Learning (BBeaeHue, NpUMEHEHHE, TUIBI HEMPOHHBIX CETEH, MOIENb HEHpOHA,
MHOTOCJIOWHBIE HEMPOHHBIC CETH, MHOTOKJIACCOBAsI KIIacCHU(UKAIUs, O0ydueHue HEHPOHHBIX CETEH )

CBepTouHbIe HEWPOHHBIE CETH (BBEICHUE, ONepalnsl CBEPTKH, CBEPTOUHBIN U MYJIUHT CJIOH, TEXHHUKA
Transfer Learning, apXuTeKTypbl)

Pexyppenrubie Heiiponnbie cetu (RNN) (BBemeHue, oOyueHHe peKyppEeHTHBIX HEHPOHHBIX CETEH,
MpHUMEPHI 3a7a4, MPOOJIEMBbI, APXUTEKTypa peKyppeHTHOro HeripoHa — LSTM, cxema LSTM-Heiipona
— GRU, Bidirectional RNN)"

6. OcuoBsl Python

Kparkwuii 0630p BozmoxkHOCTe#H Python, yctanoBka Python 1 TeKCTOBBIX peakTopoB
Cunrakcuc, Tumsl u 00bekT, Tumbl orepaTopos

Yenosueie oneparopsl, Lukier, Ynucna, CTpoku

Crnucku, Koprexu, CinoBapu, MHOXkecTBa

Oynkunu, UcknroueHus

Pabora ¢ ¢daiinamu, [Tonkmouenue momymnein"”

7. OcuoBsl SQL. 3amauun u pemieHus

S3bIK MaHUTYISIUH JaHHBIMHA B SQL

XapakTepHble OIMOKY MPH PEIICHUH 3a/1a4 Ha Hamrcanue 3anpocoB Ha BeIOOPKY (SELECT).
Hogoe B crannmapre u peanuzanmsix s3pika SQL

Tune! TaHHBIX

[IponBuHyTHIE 321241

SA3wik onpenenenus qanHbx (SQL DDL)

Bompocs! ontumuzarn"

8. OcHoBbI poekTHpoBanus Business Intelligence

Oobmee npencrarienue o Bl-cucremax: Yrto takoe Bl-crcTeMbl, HCTOpHS WX CTaHOBIICHHSI B 001acTh
npumenenus, CpenctBa Bl-cucrem: ¢ynknuonan um npumenumoctb, Muctpymentst Bl-cucrewm:
0030p TEKyIIWX pelIeHWH Ha PhIHKE aHamuTHYeckuX M Bl-cuctem, mx cpaBHeHHE, 0COOEHHOCTH
apxurektypsl QlikView, [lanenu unnukaropos (dashboard) kak cpeactBo Bl-cuctem: crpykrypa u
MPHHITUTIB pa3paboTKH

OnemenTsl npwiokeHnit (Ha npumepe QlikView): bazoBble 31eMeHTBI: TTOCTPOCHUE, HACTPOWKA U
obnactu npumenenust Crincka, [lons BBoga, Mynerucnucka, TekctoBoro o0bekra, Jlunum, [loncka,
OxHa Texymiero Beioopa, OpraHuzanus 00JacTd MPHUIIOKESHUH: TOCTPOCHUE, HACTPOlKa U obmacTu
npumeneHust Konteitnepa, KommpoBanue o00bekToB, JluarpaMmbl: TMOCTpOCHHE, HACTpOiKa H
obnact mnpumeHeHus JluHeiliHo#W auarpamMmbl, KoMOWHMpOBaHHOW jauarpammbl, PanapHoii
muarpammel, Kpyrosoir nauarpammel, brnounoil guarpammel, Mekko-nuarpaMMsl, TodedHOH
nuarpaMMel, JlnarpamMMel Trna BopoHka, JlaruukoB, TaOmuipl: mocTpoeHne, HACTPOWKA W 00IacTh
npumeHeHust [Ipocroit tabmunpl, Ilpsamoit tabmunsl, CBogHON Tabnuubl, Pabora ¢ Pemakropom
CKpuNTa: (YHKIMH arperupoBaHus U CTaTUCTUYECKHE QyHKIUN"

9. Cyneprommbtorep Kpucrodapu u cepsuc ML Space



CynepkoMmplOTepsl B MAalIMHHOM OOYYeHMH W CpEJCTBA OpraHW3allMd  PaclpellelIeHHBIX
BBIYMCIICHUN

Apxutektypa cepsuca ML Space

Pabota ¢ qanHBIMU TTpH 00YYECHUN MOJIEIEH

Co3nanune monenu B ML Space

Pa3BopaunBanue roroBoi Mosenu

ABromaruzanus 00ydeHus MoJieneit”

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Jlnist ipoBeieH sl IEKIUI U PaKTUYEeCKUX 3aHATHH MO JUCIUTUTMHE HEOO0X0JUMO HAITMYHE TIPOEKTOpa
U KOMIIBIOTEpA C BBIXOIOM B IHTEpHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
OcnoBHas nuteparypa npepoctasisiercs: [IOA "Coepbank"

1. Anan Heromkent, Mapcust Kaydman, Jxynut I'ypeun, @epr Xanmep. [Ipocto o GonbIIMX JaHHBIX
2. Ion JI.E., Xapsu [I.E. Python: MckyccTBeHHBIM HHTEIUIEKT, OOJIBLINE JaHHbBIE U OOJauyHbIe
BBIUHCIICHUS

3. Annen b. laynu. Ocnossl Python. HayunTtecs nymarh, Kak mporpaMMHucT

4. IMnac 1.K. Python st ciioxkabIx 3ama4"

JlononHuTenbHAs TUTEpaTypa
1. IlporpammupoBanue Ha Python 3 : [Tonpo6noe pykoBoactso [Tekcr] = Programming in Python 3 :
[yueb. mocobue mist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : Cumson-ITnroc,
2015 .— 608 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

[Mnardopmsrl «[panarymy», «BupryansHast [lkona» aiist AUCTAHIIMOHHOTO M CAMOCTOSTEIHHOTO
o0Oyuenust COep YHUBEpCUTETA.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

KomMmrbroTepHbIii Ki1ace, OCHAIICHHBIH HEOOXOIUMBIMU CPEJICTBAMH ISl MOJICIIMPOBAHUS U
JIOKYMEHTHUPOBaHUs TpeOOBaHUI.
[IpoekTop u BBIIETECHHBINA KOMIIBIOTEP AJI MPOBEACHUS JEMOHCTpALUi U IPE3CHTAIUH.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, W3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJETh OOLIMM ITOHATUHHBIM
anmapaToM, a ¢ Ipyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IPAKTHUKE.
B pesynbrare n3yueHus AUCHMIUIMHBI CTYIEHT AOJIKEH 3HATh OCHOBHbIE ONPEEICHNUS, TOHATHSL.
VYenenrHoe 0cBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOsSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO HEoOX0auMoe BpeMs Ui paboThl cTylaeHTa Haj TeMod. CaMocTosTenbHast padora
BKJIIOYAET B ceOsl:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— mpopaboTky ydeOHOro Marepuaia (y4eOHOW M HAay4HOH JIHUTEparype), MOJATOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAUYCHHBIX JUII CAMOCTOSTENFHOTO H3y4YeHHMs, JI0Ka3aTeJIbCTBO OTACIBHBIX
YTBEPKIECHUMN, CBOICTB;



— MOJITOTOBKY K AK3aMEHY

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.
BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu

3aTPYIHCHUU HW3Yy4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HEIYKOéMKI/IC TCXHOJIOIT'MHU U DKOHOMHKa I/IHHOBaI_II/Iﬁ

HpO(l)I(l.]Ib MnoATrOTOBKMU: COB,Z[aHI/Ie " pa3BUTHUC BBICOKOTCXHOJOTUIHOT'O OusHeca
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
®dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3zpadorunk: M.B. Curosa, 1-p 9KOH. HayK, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

VYK-1.2  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyallud Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

OIIK-2 Criocoben ¢popMynupoBarh 3a1aqu
pa3paboTKu U BHEJPEHUSI HOBOW HAYKOEMKON
NPOIYKIUH U 000CHOBBIBATh METO/IBI HX
peuieHus

OIIK-2.1 Brnameer mnpodeccHoHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI ~ Pe3yJabTaToB  HAyyHOW W NPHUKIATHON
JEATEIIbHOCTH B paMKax npodeccuoHalIbHON
KOMMYHHKaLU1

OIIK-2.2 CrocobeH aHamM3upoBaTh 3ajiady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-2.3 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METOJIbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iInyHbIX obiacTell HayKu (TEXHHUKH)

OIIK-3 CriocobeH caMOCTOATENBHO MOJTy4aTh
HOBBIE 3HAHMS, YMEHUS U HABBIKH JUIS PEILICHUS
3a7a4 pa3pabOTKU U BHEIPEHHSI HOBOH
HAyKOEMKOH MPOIYKIHUU

OIIK-3.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

OIIK-3.2 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH I/I NPUMEHSTH MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLUAIBHO-DKOHOMHUYECKUE U
npodeccuoHalbHbIe 3HAHHS Ul PELICHHS HECTaHIapTHBIX
3a7a4, B TOM YHCJEC B HOBOM MJIM HE3HAKOMOW cpeie U B

MCKAUCHUIIIIMHAPHOM KOHTEKCTE

OIIK-3.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-4 CriocobeH ¢hopMyInupoBarsb,
(bopMHUpPOBATH U TPUMEHSTH KPUTEPUHU OLICHKU
3G PEKTUBHOCTH PE3yIbTaTOB pa3paboTKH U
BHEJIPEHUSI HOBOI HAayKOEMKOW MPOAYKIHH

OIIK-4.2 Bnageer COBpEMEHHBIMH METOAWUKAMU U
KPUTCPUSIMH  OLEHKM JI(PQPEKTUBHOCTH Ppa3paboOTKu U
BHEJIPEHUsI HOBOW HAyKOEMKOM ITPOIYKIIHH

OIIK-4.1 CriocobeH  apryMeHTHpPOBAaHO  BBIOMpATh
b deKTUBHBIA cmoco0 TPOBENEHUS HCCICIOBAHUS U
pa3paboTKU TpPOEKTa CO3[aHHsS HOBOHM  HAayKOEMKOM

MPOAYKIUK, CHOCOOEH CcPOpPMYTHpPOBATH KPUTEPUH 3TOTO
BbIOOpa

OIIK-5 Criocoben cobuparb, 00padaThiBaTh 1
MHTEPIIPETUPOBATH C HCIOIBb30BAHUEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH
JTaHHBIE, HEOOXOIMMBIE /IS TPOPECCUOHATBHON
cdepbl e TeNbHOCTH

OIIK-5.1 Bnageer 3HaHMSIMH M HaBBIKAMHU KCIIOJIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH  JUIS
MOMCKA W HW3YYEHUS HAYYHOM JHUTEpaTypbl, MPUMECHECHHUS
MIPUKJIAJHBIX IPOTPAMMHBIX MPOTYKTOB

OIIK-5.2 Crniocoben MPUMCHUTH 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeH s TIOCTaBICHHOU 3a1a4, HOPMYITUPOBaHHUS BHIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-7 CriocobeH ucronb30BaTh Ha MPaKTHKE
YMEHHS M HaBBIKU MIPUHSITHUS U SKOHOMUYECKOTO
= - -

= PO

OIIK-7.2 3HaKoM ¢ PKOHOMHUYECKHUMH OCHOBAHUSIMH OLIEHKHU
3G GEKTUBHOCTH U CHOCOOCH MPUMEHUTh ITH 3HAHUS TPH
MPHUHATHU YIPABICHYCCKUX PEHICHUN B cepe WHHOBAIUIMA
M BBICOKHUX TEXHOJOTHM




OOVOCHOBAHW: y1IPdBJIICHYCCKUX PCLICHUU B
cdepe co31aHNs HOBBIX HAyKOEMKHX
TEXHOJIOTUH U TIPOTYKTOB

OIIK-7.3 O6magaer NpPaKTUYECKHM OIBITOM TPHHSTUS
peILeHU B yIpaBIeHUH HHHOBALIMOHHBIMH MTPOEKTaMHU

OIIK-7.1 3Haer TeOpHIO M BIAACET COBPEMEHHBIMU
METOJJaMHU MPUHATHS YIPABICHYECKUX PEIICHUI

[MK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAy4YHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Pabora ¢ JaHHBIMI)) 06yqa10m1/1171c51 JOJIKCH:

3HAThb:

- Uro Takoe naHHbBIC, KAKUMH OHU MOTYT OBITh, KaKOBbI MX OCOOCHHOCTH M 0OJAaCTH MPUMCHEHUS;
WCTOYHUKH JaHHBIX, 0COOEHHOCTH aHAlIN3a U XPAaHEHUS JAHHBIX Pa3HbIX THUIIOB

- Kak paboraer MCKyCCTBEHHBIH WHTEIUICKT

- Uto Takoe CTPYKTYpHI IaHHBIX, paboTa ¢ MHIEKCAMH, YUCTKA JAHHBIX, MATEMATUYECKHUE OTEPAIIHH,
orepanuy 0ObeAMHEHUS JIAHHBIX, arPETUPOBAHUE U BU3YaIH3aIIUs JAHHBIX

- Y10 TaKkoe >KU3HEHHBIN IIUKII MOJeIei

- Uro Takoe pernaMeHT Ku3HeHHoro 1uKia Moaeneit (OKIIM)
- CTpyKTypy, cpencTsa u Ha3HaueHue Bl-cucrem B Ou3Hec-mporeccax
- Ocnosbl ETL-nponieccos u acconaruBHoii mogenu QlikView

- Kak 3arpyxatb nanaele B xpanuiumie"

yMeThb:

- CocraBisath 6a30Bble KOHCTPYKLIMHU B SQL

- MHTeprpeTupoBaTh MOITy4EHHbIE C IIOMOIIBIO HCKYCCTBEHHOTO MHTEIUICKTA PE3yIbTaThl

- PaGorarp ¢ nHIEKCaMH, arperupoBaTh U BU3yaIHM3UPOBAThH TaHHBIE

- YpaBnsATh NPOEKTaMH, KOTOPbIE UCIIOIB3YIOT aHAIN3 TaHHBIX

- ®opMynupoBarh 3aJa4M aHAIN3a JAaHHBIX B IPOMBIIIJICHHOCTH

- Pemate 3aaun aHanm3a JaHHBIX, UCTIONB3YS SI3BIK porpamMmupoBanus Python, a Taxke orneHuBarh

Ka4CCTBO MOJYUUBIICTOCA PCUHICHUA.

- Ucnones3oBare AC «bubinnorexka Moaeien»

- Crpouts npocretimue Bl-monenn

- PaGorars ¢ Takumu cepBrcamu, kak Environments 1 Deployments"

BJIAA€Th:

- TunoBsIMu cpencTBaMu 00pabOTKH U aHaM3a JaHHbIX: Json, Html, Hadoop
- HaBbIkamu OYMCTKM JAHHBIX U BBITIOJHEHUS MaTeMaTHYeCKUX OIMEpanuid U omneparuii 00beJUHEHNUS

JaHHBIX

- IlpuknanueiMu 3HaHusIMU 00 ucnoib3oBanuu AC «bubnmoreka Mojenei» B paMKax CBOEH pOH B

KM

- HaBblkamu npuMeHeHHs 6a30BBIX aITOPUTMOB MAIIMHHOTO 00y4eHHS

- HaBbikamu npakTrHdeckoro nmpuMeHeHne GyHKuuid u oneparopoB SQL niist pemeHus 3aaau.

- HaBbikamu moCTpOeHHsT TPOCTEHINNX TPUIOKEHUH, B TOM YHWCIE, C HCIOJIb30BaHUEM (QYHKIHIA
arperanuu JaHHBIX, Ha ocHOBe 110 QlikView

- HaBbikamu aBromMaTu3anuu 10cTynoB K GyHKsM ML Space depe3 3ampockl U3 1000ro CTOPOHHETO

cepBHCa U MPUIOKEHHS."

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Texkymuii KOHTPOJIb yCIIEBAEMOCTH CTYACHTOB IO AMCLHUIUIMHE HMPOBOAMTCSA B (HOpME KOHTPOIBHBIX
MEpPOIPUATHUIL: 3aLUTHI CaMOCTOSATENIbHbIX pabor, KOMIIBIOTEPHOTO TECTUPOBAHHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

Bomnpocs! k 3k3aMeny
1. Umeetcs cnemyronuii koj. Kakoii Oyier pe3ynbraT BHITIOJTHEHHUS JaHHOTO Kojia?

my_series = pd.Series([5, 6, 7, 8, 9, 10], index=["a", 'b', 'c', 'd’, '¢', 'f'])
my_series[['a', 'b', 'f']] = 0 my_series|[my_series > 0] * 2

n

2. NUmeercs crnenyromuii 00bekT THna Series. [Ipu 3TOM MBI XOTUM 3aMEHUTh WHJCKCHI CIICTYHOIUM
obOpasom: my_series.index = ['A', 'B', 'C', 'D', 'E']

UTo MBI ITOJyYUM B pe3ynbrare?

my_series = pd.Series([5, 6, 7, 8, 9, 10])"

3. MOXHO 11 TIPEACTaBUTh OOBEKT Series CeIyoNM o0pa3om?
my_series = pd.Series({'a": 5,'b": 6, 'c": 7,'d": 8})"

4. C noMoILbI0 KAaKOT0 METOJa MOJKHO MTOCTPOUTH CBOAHYIO Tabnuiy B Pandas?

5. C nIOMOIIBIO KAaKOTO METO/Ia MbI MOXKEM OOPATUTHCS K CTPOKAM 0 MHICKCY 00beKTa
DataFrame?"

6. Y Hac ectb 00bekT DataFrame. B kakoM Buze OyayT XpaHUThCS TaHHbBIE?

df = pd.DataFrame({

'country': ['Kazakhstan', 'Russia’, 'Belarus', 'Ukraine'],
'population’: [17.04, 143.5, 9.5, 45.5],

'square': [2724902, 17125191, 207600, 603628]

3"

7.V Hac ecTb (paiin ¢ ganHbIMU B ¢opmare "csv". Kakoil TUI JaHHBIX JTy4Ille BCEro MOJOWUIET, €CIH MBI
XOTUM pabOTaTh TOJIBKO C €IUHCTBEHHOW KOJIOHKON C JaHHBIMU?

8. Y Hac umeetcs ¢aitn ¢ nanHsIMu B gopmate "csv'". Kakoil THI HaHHBIX JIydille BCEro MOAOMNJET,
€CJIM MBI XOTUM paboTath co Bcell nHdopMmanuei, Xxpassuiecs B A7aHHOM (¢aitie?

9. Uto u3 cebs npeacrasuser oobekT DataFrame?

[Tpumep Ouiera.

buser Nel.

1. Yto u3 ceds npeacrasiser oobekT DataFrame?

2. Y nac ectb 00bekT DataFrame. B kakom Buae OyayT XpaHUTBCS JaHHBIC?

df = pd.DataFrame({

'country': ['Kazakhstan', 'Russia’, 'Belarus', 'Ukraine'],
'population’: [17.04, 143.5, 9.5, 45.5],

'square': [2724902, 17125191, 207600, 603628]

3"

Kputepun oniennBanus



Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIId OH TIOKa3all BCECTOPOHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCie
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIBHO UCIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJbLIMe OMMOKH B OTBETE U (WJIM) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycs, €ClIi OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKH TIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIA XapakTep 3HAHWH, HETO4YHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON IOCIIeI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiId IIPU 3TOM OH BJIaieeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHSATH MOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTaBIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuaia, He BIaJCIOIIEeMy
HEKOTOPBIMH pazieflaMi Y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJY4YCHHbIE 3HAHUA II0
o0pasity B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOorpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS 00ydaroIeMycsi, TOKa3aBlIeMy IOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLUTLTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHust dk3aMeHa OOydaroluecs MOTYT IOJIb30BAThCS MPOTPAMMOM JUCIUILTUHBI, a
TaKke KOHCIEKTaMH (B TOM YHCJIE OJJICKTPOHHBIMU) 3aHATHHA, CHPaBOYHON JUTEPaTypoOH,
BBIYMCINTENBHON TEXHUKOM.



