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Ilepedens cBeeHnii 0 padboyeil mporpamMme Y4yeTHbIE JaHHbIE
OopasoBaTesibHasi IpOrpaMma Kon OIT
HHxeHepusi HICKYCCTBEHHOTO MHTEIICKTA 09.04.01
HanpasJienne noaroroBku Kox HampaBieHuss ¥ ypOBHs
HNHdopmaTrka U BBIYUCIUTENbHAS TEXHUKA NOArOTOBKH
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[TporpamMma cocraBiieHa aBTOPOM:
[Tporpamma MOAyIIsl COCTaBICHA AaBTOPAMHU:

davmausa Ums Yuenasi cTeneHb,
Ne i/t OT4ecTEO yueHoe 3BaHMe JlomkHocTh Hoapasnesenue
1 CO3BIKHH Kanonnoat JloueHT Kadenpa
AHnnpent Bnagumup TEXHUYECKUX MHPOPMAITHOHHBIX
OBHY HayK TEXHOJIOTHH U CUCTEM
ynpasinenus, UPUT-
PTD, YpdV

IIporpamma odopmiena B cootrBerctBue ¢ I[IOJIOOKEHUEM O IIOPAJIKE
PA3PABOTKN N VYTBEPXJIEHUA OBPA3OBATEJIbHBIX IIPOIPAMM -—
[TPOI'PAMM BAKAJIABPUATA, I[TPOT'PAMM CIIEHUAJIMTETA n
I[TPOTPAMM MATUCTPATYPBI B KI'DY

PexoMeH10BaHO y4eOHO-MeToguveckuM coBeroM HMHcruTyra 1HHQPPOBBIX
texHoJorui ¥ 3koHomMukn OI'BOY BO «KI'DVY»
[Tpotokon Ne 4 ot 24.11.2021 r.



1. lesas, 321244 U IUIAHNPYeMble Pe3yJabTAaThl 00yUeHHs M0 AUCHHUIJIHHE

Llenplo OCBOGHHMSI JAUCLUILIMHBI SBISieTCS (POPMUPOBAHUE Y CTYICHTOB TEOPETHUECKUX U
MPAKTUYCCKUX 3HAHUU O METOA4ax c60pa, HU3BJICUCHUA U 06pa6OTKI/I JaHHBIX, METOAAaX IMOCTPOCHUSA
CHCTEM XPaHEeHUs JaHHbIX, O0YUYCHUH TEXHOJIOTUH (YHKIMOHUPOBAHUS IIIAT(HOPM pacipeieICHHON
00paboTKK 6ONBIINX HAOOPOB JAHHBIX.

3a/1auaMy TUCIUIUTHHBI SIBISIFOTCSL:

- (bOpMI/IpOBaHI/Ie 3HAHUM ¥ HaBBLIKOB pa6OTBI C JaHHbBIMU, MMPEACTABJICHHBIMHA B PA3JIMUYHBIX

dbopmarax;

— 00y4eHre METOo/1aM MOATOTOBKH JIaHHBIX JUIS CUCTEM MALIMHHOTO 00Yy4eHUS;

— ¢opMuUpOBaHUE 3HAHUN B 00ACTH CUCTEM XPAHEHUS JaHHbBIX.

Kommnerenuuu, ¢popmupyembie y 00ydaronmxcs, 3alUIaHUPOBAaHHbIE PE3YJIbTAaThl 00yUEHHS
10 JUCLUIUIMHE, COOTHECEHHBIE C MHAUKATOPaMU JOCTUKEHUS KOMIIETEHIUI:

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

HHJUKaTOpa JOCTHKCHUA

3aryaHupOBaHHbIE PE3YJIbTAThl 00yUEHUS

KOMIICTCHIINH MO IUCLIMIUIMHE (3HATh, YMETh, BIAJICTh)
KOMIIETEHITUN

I11IK-3. Cn H OI1K-3.1. Ananusupyer
0 3. Cnocobe HpoeccHOHANbH }gy OIIK-3.1. 3-1. 3HaeT NPUHIUIIBI, METOIBI 1
aHaIM3NpOBATH P y CPEJICTBA MOJTYUYSHUS ¥ MIOATOTOBKH JTAHHBIX JJIsI
npodeccuoHaIbHY 0 MH(pOpMAILIHIO, AHATH3A

00OCHOBBIBAET BBIBOJIBI U

uncop MaLHio, EKOMEH AL 11O A OIIK-3.1. 3-2. 3naer mnardopmel 1 HopMaThl
BBIACIATE B HEH pemeHH}o XPaHEHUsI TAHHBIX
rjlaBHOE, ﬁ otheCCHOATHHBIX OIIK-3.1. Y-1. YmMeer paboTath ¢ TaHHBIMU B

TPYKTYPUPOBATH
CTPYKTYpHpOBATD, p pa3nuuHbIX hopMaTax
oopMIIATh U 3ajau

MIPEJICTABIISATE B
BHUJIC
AHAJIUTUYECKUX
0030poB ¢
000CHOBaHHBIMH
BBIBOJIAMH M
PEKOMEHTalSIMU

OIIK-3.2. CocTaBnser
HAYYHBIC JTOKJIA]IBI,
myOuKaInuii,
aHAJIMTUYECKHE 0030pPbI B
chepe
npoQeCCHOHATTEHON
JeSTeNIbHOCTU

OIIK-3.2. 3-1. 3HaeT METOANYECKHE TTOIXOIbI
JUTSI TIOJITOTOBKY aHATUTHYECKUX MAaTEePHAIIOB
OIIK-3.2. V-1. YMeeT ucnonabp30BaTh CPeACTBA
MIPEICTABJICHUS ¥ BU3yaTU3aI[UH TaHHBIX
OIIK-3.2. B-1. Bnageer HaBbIKaMH [IOATOTOBKH
JIOKJIaJIOB U MyOIuKaluui B cdepe
pohecCuOHaTBHOM NesITeNbHOCTH

2. MecTto mucuuninHbl B ctpykrype OITOIT

Jucuunnuna HUnoicunupune 0annvblx OTHOCUTCS K 00s13aTEIbHOM YacTu y4eOHOro IJIaHa 10
HanpasieHuto noarotoBku 09.04.01 MudopmaTika 1 BHIYUCIUTENbHAS TEXHHUKA.

Kon IIpenmecTByromue AUCHUILUIAHbI [Tocnenyromue qUCHUTIIINHEI
KOMIIETCHIIUU (monynu), mpaktuku, HUP, np. (Momynu), mpaktuku, HAP, np.
OIIK-3 CrnopTHBHBIN aHAJIN3 JAHHBIX

IIponsBoacTBeHHas MPaKTHUKA
(mpeanuIIoMHas IPaKTHKA)
BrinonHeHne U 3amuTa BBITYCKHOM
KBaJIM(DUKALIMOHHON pabOThI

Jl1st ocBOEHU S TUCITUTUIMHBI 00 YyJarOIIMIACS TOJDKEH:

3HaTh:

— CHCTEMBbI CUMCIICHUS U KOAUPOBaHUE UH(DOpMAIIHH;
—CHCTEMBI yIIpaBleHHs 0a3aMH JaHHbIX;
— QJITOPUTMU3ALMIO U IPOIPaMMHUPOBAHUE.




VYMeTh:
— MCIIOJIb30BaTh HHCTPYMEHTAIIbHBIE CPE/Ibl pa3padOTKH;

— Pp€AIN30BbIBATE aJITOPHUTMBI PCHICHUA 3a/lad C IIOMOIIBIO IIPOIrpaMMUPOBaHU;
— HUCIIOJIB30BAaTh CPECACTBA ITPEACTABIICHUA U BU3yalIU3alluX JaHHBIX.

Bnanern:
— SI3BIKOM TIporpammupoBanus Python;
— SI3IKOM MaHUITYJIMPOBAHUS JaHHBIMU cTaHmapTa SQL.

3. CTpyKTypa U coaepkaHue JMCUUIIIUHBI

3.1. CTpyKTYpa AMCUUILIHHBI

OO011ast TPy 10€MKOCTh JUCHUIUIMHBI cocTaBiseT 3 3aueTHbie eauHuisl (3E), Bcero 108 yacos,
U3 KOTOPBIX 26 9acOB COCTABIISIET KOHTAKTHAs paboTa 00yJaromIerocs ¢ mpernoaaBareieM (3aHsITHs
JICKIIMOHHOT'O TUIIA 8 YacoB, MPAaKTUYCCKUE 3aHATHS 16 4acoB, KOHTPOJb CAMOCTOSITEIILHON pabOThI

(KCP) - 2 gaca), camocTosiTenbHast pabota o0yuatouierocst 82 yaca.

. Bcero Cemectp

Bun yuebHo# paboThl qACOB 1
OBIIASA TPYJOEMKOCTb IUCHHUITJINHbBI 108 108
KOHTAKTHAS PABOTA OBYYAIOUIET'OCA 26 26
C IIPEITIOJABATEJIEM, B ToM uucie:
Jlexruu (JIek) 8 8
[Tpaktuueckue (cemunapckue) 3anarus (I1p) 16 16
KoHTponb camocTosTensHOM paboThl M MHast KoHTakTHas padorta (KCP) 2 2
CAMOCTOSTEJIBHASI PABOTA OBYYAIOIET'OCS(CPC) 82 82




3.2. Coaep:xaHue TMCUUIIMHBI, CTPYKTYPHPOBAHHOE 110 pa3jiejiaM U BUIaM 3aHATHIi

Pacnpenesienne Tpya10eMKOCTH
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Paznen 1. Pabota c OIK-3.1.3-1
aHHEMA B Pvthon 1| 4 8 20 32 OIlK-3.1. 3-2 2 I13 40
! y OINK-3.1. V-1
OIlK-3.1. 3-1
Pazgen 2. IloaroroBka OIIK-3.1. 3-2
MAHHBIX IS CUCTEM 1] 2 8 20 30 OIIK-3.1. V-1 2 113 40
MAaIIMHHOTO 00y4YeHHUs OIIK-3.2. 3-1
OIlIK-3.2. V-1
OIIK-3.1. 3-1
Paznen 3. [apannensHas u 811__[[1[5__?? 11 ' 33,__21
pacnpeneseHHas 1] 2 42 | 2 46 OHK-3. 2' 3-1 J1 I13 20
00paboTKa TaHHBIX OIK-3.2. V-1
OIlK-3.2. B-1
HUTOI'o 8 16 82 |2 108 100




3.3. TemaTnyeckuil MJIAH JEKINOHHBIX 3aHATHI

No . TpynoeMKocCTs,
TeMbl JEKIIMOHHBIX 3aHATUI
/0 gac.
1. | bubnuoreku A pabOTHI ¢ TAaHHBIMH B pa3nuHbIX Gopmarax B Python: gaiinsr 4
CSV, JSON, HTML. Pabora c¢ 6asamu manHbix B Python. Pabora c
n300paXeHUSIMH, BUICO M 3BYKOBBIMH (aiinamu. O01en0CcTymHbIe aT()opMBbl
Juts xpanenust nanubix. [Toaxonx Data-Centric Al. @opMaTs! XpaHeHHst OONBITHX
JIAaHHBIX U paboTa ¢ Humu: Parquet, Avro. I'padsl 3HaHMI
2. | Coop mamubBIX W (popmMupoBaHme HaOOpa MAHHBIX I CHCTEM MAaITHHHOTO 2
oOyueHns. 3arpys3ka JaHHBIX M3 WHTEPHET M CONMANBHBIX ceTeil. Mertosl
OYHCTKH W MOJTOTOBKH JaHHbIX. OYHCTKA W TMOATOTOBKA MaHHBIX Ha Python.
Pa3smMeTka JaHHBIX.
3. | ApxurekTypa HEHTPOB 0O0paOOTKH IJaHHBIX, KIACTEPHl I MapaUIeTbHBIX H 2
pacrpeeeHHBIX BEIYUCICHUH. DKOCUCTEMA JUTS PACTIPEICIICHHOTO XPAHEHUS 1
oOpaGotku  Oonbmmx o0beMoB naHHbiX: Apache Hadoop, HDFS.
Pacnpenenennas oopaborka mannsix B Apache Spark. Apxutexkrypa Apache
Spark: Resilient Distributed Dataset (RDD), neiictBust tpanchopmarmu. Pabora
¢ JaHHBIMH C ucmons3oBannem Spark DataFrame. VICTOYHHKH MaHHBIX IS
Spark DataFrame. O6pabotka manusix B Spark DataFrame. Hcmosb3oBanue
SQL B Spark DataFrame.
Bcero 8
3.4. TeMaTH4eCKMii NJIaH MPAKTHYECKUX 3aHATHIA
Ne Tewmbl npakTHyeckux padot Tpynoemkocrte,
/i yac.
1. | bubnuorexu 1y1s pabOTHI ¢ JaHHBIMU B pa3inuHbIX opmarax B Python: daiinst 4
CSV, JSON, HTML
2. | Pabora ¢ Gasamu manHbix B Python. PaGora ¢ u300pakeHUsIMH, BHIEO H 4
3BYKOBBIMH (haiiiamu.
3. | Coop nanHbIX U (OpMHUpPOBaHHE HAOOpa JMAHHBIX JUISI CUCTEM MAIIMHHOIO 4
o0yueHus. 3arpy3Ka JaHHBIX U3 MHTEPHET U COIMATBHBIX CETEH.
4. | MeToapl OYMCTKH ¥ IOJArOTOBKH JaHHBIX. OUUCTKA U TOATOTOBKA JaHHBIX HA 4
Python. PasmeTka qaHHEIX.
Bcero 16
3.5. TemaTH4ecKkMii NJ1aH JJaGOPATOPHBIX padoT
JlaHHbIi BU paboThl HE TPETYCMOTPEH YICOHBIM TIJIAHOM.
3.6. CamocTosiTeIbHAsI paboTa CTyI€HTA
Howmep T
pasnena Bung CPC Conepxanne CPC PYOCMKOCTD,
TUCHUATUINHEBI Hac.
1 Nzydenune bubnuorekn mmsa  paboTel ¢ JaHHBIMH B 20
TeOpeTHdeckoro | pasznuunbix (opmarax B Python: gaiiner CSV,
Marepuana, JSON, HTML. PaGora ¢ 6a3amMu IaHHBIX B
MIOATOTOBKA K Python. PaGora ¢ m300paxeHUsIMH, BUIEO U
BBITTOJIHEHUIO 3ByKOBbIMH (paimamu. DopMaTbl XpaHCHHUS
MPaKTUYECKUX OonpIIMX JaHHBIX M paboTa ¢ HUMHU: Parquet,
3a/laHui Avro. I'padsl 3HaHUI.
2 Nzyuenune CO6op nanHBIX 1 GOPMHUPOBaHKE HAOOpa 20
TEOPETUYECKOr0 | JIAHHBIX Il CUCTEM MAIIMHHOTO 00YYCHUSI.




Howmep T
pazzaena Bun CPC Conepxanne CPC PYROCMKOCTD,
UCIUILINHEI Hac.
Marepuaa, 3arpy3ka JaHHBIX U3 HHTEPHET U COIIHATBHBIX
MOATOTOBKA K cereil. MeToabl OYMCTKY U IOATOTOBKHU
BBITTOJTHEHHIO JaHHbIX. OYUCTKA ¥ IOATOTOBKA JTaHHBIX HA
MPaKTHICCKUX Python. PasmeTtka ganubIx. OOMIEI0CTYTHBIC
3aJaHnl m1aThOPMEI TSl XpaHeHUS TaHHBIX. [Tomxon
Data-Centric Al.
Nzydenune ApxuTekTypa UEHTPOB OOpabOTKH JaHHBIX,
TEOPETHYECKOTO | KJIACTEPHI JUIS napauIebHBIX 17§
MaTepuana, pacrpeneNneHHbIX BBIYUCICHUH. DKocUcTeMa
MOJITOTOBKA K JUTSL pactipe/icicHHOTO XpaHeHUsI U 00paboTKH
BBITIOJTHEHHIO Gonpmmx 00BeMOB MaHHBIX: Apache Hadoop,
TPAKTHYECKIX HDFS. Pacmipenenennast 00paboTka JaHHBIX B
3 3aJIaHui Apache Spark. Apxurekrypa Apache Spark: 42
Resilient Distributed Dataset (RDD), neiictBus
Tpanchopmauuu. Pabora ¢ gaHHBIMH C
WCTIOJIb30BaHHEM Spark DataFrame.
Hcrounukn mamnbix it Spark DataFrame.
Oo0paboTka manHbix B Spark DataFrame.
Hcnonssosanne SQL B Spark DataFrame.
Bcero 82
4. O6pa3oBaTebHbIe TEXHOJIOTHHU
B mporiecce 00yueHUs UCTIONB3YIOTCS:
- JUCTAaHIMOHHBIC KYypChI, pa3MelieHHble Ha Tuomaake LMS Moodle, URL:
http://Ims.kgeu.ru/;

- onexmponHble obpasosamenvivie pecypcol (DOP), pazmewennvle 6 IUUHBIX KaAOUHEMAx
cmyoenmog Dnexkmponnozo ynueepcumema KDY, URL: http://e.kgeu.ru/

5. OuenuBaHue pe3y/jbTaTOB 00y4eHH

OneHuBaHue pe3yabTaToOB O0YUYEHHUS MO JUCHUIUIMHE OCYLIECTBISIETCS B PAMKaX TEKYIIEro
KOHTpPOJISI ~ YCIEBaEMOCTH, IIPOBOJMMOro 1o OamibHO-pedtuHroBoit  cucteme (BPC), wu
IIPOMEXYTOUHOW arTecTauuu. TeKyIui KOHTpOJb YCIIEBAEMOCTH OCYILIECTBIIAETCS B TEUEHHE
CEMEeCTpa, BKITFOYAET BBIMOJIHEHUE MPAKTUUECKUX 33/1aHUH.

OO60011eHHbIE KPUTEPUH U IIIKaJa OLEHUBAHUS YPOBHS C(HOPMHPOBAHHOCTH KOMIIETECHIIUU
(MHIMKATOpa JOCTUKEHHS] KOMIIETEHIIUH) 110 UTOI'aM OCBOEHHUS JTUCIUIIINHBL:


http://lms.kgeu.ru/%3B
http://e.kgeu.ru/

O06001eHHbBIe KPUTEPHH 1 IITKAJIa OIIEHUBAHUS PE3yIbTaTOB 00yIeHNUS

[Inanupyemsbie
pe3yIIBTaTH 06y YCHHS HEYJIOBJICTBOPUTEIHLHO YJIOBIICTBOPUTEIHHO | XOPOIIIO OTIIMYHO
HE 3a4TEHO 3a4TE€HO
. . Yposenw 3uanuii 6 ob6veme, Yposenw snanuii ¢ oowveme,
Ypoesenwv snanuii nuoice Munumansro donycmumblii
. . g coomeemcmsyrouem coomeemcmayiouem
[onHoTa 3HaHU MUHUMATBHBIX MPpebosanul, VpOo8eHb 3HAHUU, UMeem Mecmo
npozpamme, umeem mecmo npocpamme no02omosKu, bes
umerom mecmo 2pyovie owudOKU | MHO20 He2pyObIX OUUOOK
HECKOJIbKO He2pyObix oumuboK oumub oK
Ipodemoncmpuposarvi 6ce
Ilpodemoncmpuposanvi gce OCHOBHblE YMEHUsL, PeUleHbl
IIpooemoncmpuposarsi p Pup 4 P
Ipu pewenuu cmanoapmuwix OCHOBHble YMEHUsL, PEeUEHbl 6Ce | 8ce OCHOBHbIE 3A0aUU C
OCHOBHbIE YMEHUsL, PeuleHbl
N 3a0ay He NPOOEeMOHCHPUPOBAHbBL OCHOBHbIE 3a0ayU ¢ He2pYOLIMU | OMOeTbHbLIMU
Hanuune ymennii munosvie 3a0ayu ¢ He2pyovimu
OCHOBHbIE YMEHUsL, UMEIOM OWUOKAMU, BLINOTIHEHBL 8CE HecyujecmeeHHbLMU
owuUOKaMU, BLINOJIHEHbL 6CE
Mecmo epydvie ouuoKu 3a0anus 8 NOTHOM 00beme, HO | HedOUemamu, 6blNOJIHEeHbL
3a0anus, HO He 8 NOHOM 00beMe
HeKomopbule ¢ Hedouemamu 8ce 3a0aHust 8 NOTHOM
obveme
Tpu pewenuu cmanoapmmulx Hmeemcs munumanbHolil Habop Ilpooemoncmpuposarvi TIpooemoncmpuposarvl
Hannune HaBbIKOB 3a0au He NPOOEMOHCIMPUPOBAHBL | HABLIKOS OJsL PEULeHs] 0a306vle HABIKU NPU peuienul | HAGbIKU NPU peteHuu
(BaieHuE OTIBITOM) 0a306vle HABBIKU, UMEIOM MeCMO | CMAHOAPMHBIX 30044 C CMAaHOapmuvIx 3400y ¢ HeCmanoapmuwix 3a0ay oe3
2pybvie ouudKU HEeKOMOpbIMU HeQoYemamu HEKOMOopbLMU Hedoyemamu OWUDOK U HedOYemog
Chopmuposanrocms Copmuposannocms
opaup Cehopmuposannocmo popaup
. KOMAnemeHyuu CoOomeemcmeyem KOMnemeHyuu NOTHOCMbIO
Komnemenyus 6 noanoii mepe ne KOMAnemeHyuu 6 Yeiom
XapakTepucTHKa MUHUMATHIM MPEOOBAHUSIM. coomeemcmeyem
cpopmuposana. . . coomeemcmayem
copMHUPOBaHHOCTH Umerowuxcs 3nanuii, ymenutl, mpebosanusm. Umeiowuxcs
HUmerowuxcs mpebosanusm. Umerowuxcs . .
KOMITETCHIIUU 9 . HABBIKOG 6 YEIOM OOCAMOYHO N y 3HAHUIL, YMeHULl, HABLIKOG U
SHAHUIL, YMEeHU, SHAHUU, YMEHUl, .
(nHOMKaTOpa 0715 peuienus npaKmuyeckux Momueayuuy 8 NOIHOU Mepe
HABbIKOG HeOOCMAMO4HO OJis HABIKOG U MOMUBAYUU 8 YETIOM
JIOCTHKEHHS (npogheccuonanvruvlx) 3a0a4, HO 00CmMAamo4Ho 0I5l peuleHust
peueHus NpaKmuyeckux 00CMAmo4HO 015l PeuleHUs.
KOMIIETEHIINN ) mpebyemcst 00NONHUMENbHAS CILOJICHBIX
(npogheccuonanvuvix) 3a0au CMAHOAPMHBIX RPAKIMUYECKUX
npakmuxa no OOIbUUHCMEY NPAKMuUYecKux
(npogheccuonanvhbix) 3a0au
NPAaKmu4ecKux 3a0ay (npoghpeccuonanvrvix) 3a0ay
YposeHn
chOpMHUPOBAHHOCTH
KOMIIETEHIIUU . . .
A Huskuit Huxe cpennero Cpennnii Bricoknii
(unagmMKaTopa
JOCTHKEHHUS

KOMIICTEHIINH)




[[Ixana oreHKH pe3yabTaToOB OOYUYCHHS TI0 JUCITUIUIMHE:

YpoBeHb cHOPMUPOBAHHOCTH KOMITCTECHITHH
(MHIMKAaTOpa JOCTUKEHHSI KOMIIETEHIIUH )

JaHHBIX

Kon 3aryiaHupOBaHHbIE Bricoknii Cpennuii Hwuxe cpennero Husknii
UH/IMKaTOpa pe3yJIbTaThl I1IKata OLCHUBAHIS
JOCTH)KEHUS o0yueHus 1o
KOMITETECHIINH JTUCLUILIMHE HEYIOBIICTBOPH-
OTIIMYHO XOpOLIO YI0BJIETBOPUTEIILHO
TEJIbHO
3a4YTE€HO HE 3aYTEHO
Konx xomnerennmu: OITK-3
3HATh:
B TIOJTHOM 00beMe OCHOBHBIE ITPHUHITHITHI, o01Ire MPUHIINTIEL, YpOBEHb 3HAHHUI
TPUHIIMIIBL, METO/IBI
OCHOBHbIE IPUHIIMIIBL, | METOABI U CPEJCTBA METO/bI U CPEJCTBA HI)KE€ MUHUMAJIBHOTO
1 CpeicTBa METO/JIbI U CPEeNICTBA MOJTyYEHUS U MIOJTYYEHUS ¥ TIOJITOTOBKK | TpeOOBaHMS,
TOTyHeHIA 1 MOJIyYEeHUs U MOJTrOTOBKH JIaHHBIX JJIS1 | JTAaHHBIX JJIS aHAJIN3a, HO JIoIycKaeT rpyOsie
TOATOTOBKHI IAHHBIX | 116 1roTOBKH TaHHBIX aHaJM3a, HO UMEIOTCS UMEIOTCS 3aMEYaHUs OLIMOKHU
AL aHaTIH3a JUIs aHaJI3a 3aMevaHus
BCE€ OCHOBHBIE THIIBI OCHOBHBIE THUIIbI HEKOTOpPBIE THIIBI YpOBEHb 3HAaHUH
w1aTpopMbl U m1aTGopM XpaHEeHUsI mw1aTGopM XpaHeHUs U mw1aTGopM XpaHeHUs U HIKE€ MUHUMAJIBHOTO
OIlK-3.1 dopmatel XxpaHeHHusT | ¥ 00pabOTKHU TaHHBIX 00pabOTKM JaHHBIX 00pabOTKM JAHHBIX TpeGoBaHus,

JIOTTyCKaeT TpyoObie
OIIMOKHU

YMETh:
CaMOCTOSITEIIBHO HCIIOJIb30BATh HCIIOJIb30BaTh He c(OPMHUPOBAHO
BBIOUpATH U CTaHIapTHbIE CTaHapTHbIE yMeHHe paboTarh ¢
paboTaTh € TAHHBIMH | yeronp30BaTh HUHCTPYMEHTBI TS HUHCTPYMEHTBI TS JTAHHBIMU B

B Pa3IIMYHBIX
dbopmarax

WHCTPYMEHTBI JJIs
paboTarh ¢ TaHHBIMU B
pas3nu4HbIX hopmarax

paboTaTh C JaHHBIMU B
pa3anyHbIX hopmarax

paboTaTh C JaHHBIMU B
pa3iauyuHbIX (hopmarax, HO
JIOTTYCKAeT OLTHOKHU

pa3nu4HbIX (hopMaTax




3HATh:
METOIMYECKHE YPOBEHb 3HAHHUI
3HAET MPUHIIHUITBI U 3HAET OCHOBHBIE 3HaeT 0a30BbIC IPUHIIHITBI
IoAxXoAbl JJIs1 HNXKEC MUHUMAJIBHOI'O
METOABI ITOATOTOBKU MMPUHIUIIBI TIOATOTOBKHU IIOATOTOBKHN
MIOJITOTOBKH TpeOoBaHus,
AHATTMTUYECKUX AHAJIMTUIECKUX AHAJIMTUIECKUX
aHAJIUTUYECKUX JI0ITyCKaeT rpyObie
MaTepHaoB MaTepHaoB MaTepHaoB
MaTepHalioB OIIMOKH
YMETh:
CaMOCTOSITETIHHO UCTIOJIb30BaTh He chopMupoBaHO
UCIIOJIb30BaTh HCIIOJIb30BaTh
BBIOUpATH U CTaHJApTHBIC YMEHHUE UCIIOJIb30BaTh
cpencTBa CTaHJApTHBIC
OIIK-3.2 HCIIOJIb30BAaTh WHCTPYMEHTBI cpencTaa
MMpeaACTaBJICHUA U HHCTPYMCHTDBIL
WHCTPYMEHTHI NPEACTaBICHUS U MPECTABJICHUS U
BU3YITU3aIH NPECTaBICHUS U
MMpCaACTaBJICHUSA U BU3yaliM3alluu JaHHBIX, HO | BU3yaJIUu3aluu
JAaHHBIX BU3yalIM3alluu JaHHBIX
BU3YQJIN3AIIUU TAHHBIX JIOITyCKaeT OIIHOKU JTAaHHBIX
BIIQ/IETh:
HaBbIKaMH ACMOHCTPHUPYET JACMOHCTPUPYET JACMOHCTPHUPYET 0a30BEIE HEC BJIaZICCT HAaBBIKAMU
MOJTOTOBKH YBEpEHHbIE YMEHHS OCHOBHBIE YMEHUS YMEHHSI TOATOTOBKU MOATOTOBKU JIOKJIAJIOB
JOKJIaJIOB U | IOATOTOBKH JOKJIAOB | MOATOTOBKH JOKJIAI0B M | AOKJIAJOB U MyOnuKanmuii | U myOnukauuid B
nyonukammii B cepe | u myonukaruii B chepe | myOnukanuii B cepe B chepe chepe
poeCCHOHAILHON | TpoeCCHOHATTEHON npo¢eCCHOHATTEHON npo¢eCCHOHATILHON npo¢eCcCuOHAIBHON
JeSITeNbHOCTU JeSITeNbHOCTH JeSTENIbHOCTU JeSTENIbHOCTU JIeSTeIbHOCTU

O1ieHOYHbIE MaTePHAaJIbI ISl TPOBEACHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MTPOMEKYTOUYHOM aTTeCTalluy MPHUBEAEHBI B [IprmokeHnn K pabodeit
nporpamMMe TUCUUILTHHBL. [107Hblll KOMNIEKM 3a0aHull U Mamepuanos, HeoOX0OUMbIX Ol OYEHUBAHUS Pe3yIbmamos oOyueHus no OUCyuniume,
XpaHumcs Ha kageope-pazpabomyuxe 6 OYMANCHOM U INEKMPOHHOM BUOe.



6. YueOHO-MeTonUYecKoe U HH(OPMALIMOHHOE 00ecTiedeHne TUCIMITHHBI

6.1. YueOHO-MeTOANYEeCKOe o0ecIeYyeHue

OcHoBHasIUTEpaTYpa
Bupg nsnanus Mecto Kox-so
Anpec IK3EMILIS-
Ne Haumeno- (yueOHUK, U31aHMs, T'on
ABTop(b1) JJIEKTPOHHOTO poB B OHO-
n/n BaHUC y‘Ie6HOC U30aTCJIbCTB| H3AaHUA
Hocobie, 1p.) o pecypca JTUOTEKE
B K2y
10. A.
T'puropses, Pensmmonnsie
A. L. 633LIH AHHDIX yeGHOe brnarosere https://e.lanbook
1 | Inytenxo, A Y 6 HCK ! 2018 .com/book/1564
O. IO U CUCTCMbI II0CO0HUeC AMFy 92
NoSQL
[Tmy>xH1KO
Ba
Kak yctpoen
Python. I'ux
JJIs
pa3paboTUuKO ) https://ibooks.ru/
2 )l\i[appHCOH, B, CIIpaBOYHOE EHG : 2019 reading.php?pro
) MPOTrPaMMHUCT HBAarme urep ductid=359217
OB 1
HMHTEPECYIOIU
XCs
JonoiHuTeIbHAsIIUTEPATYPa
Bun uznanus Koi-Bo
A3 Mecro
Ne (yueOHUK, Anpec IK3EMILIA-
Hammeno- U3JIaHus, T'on
1/ | ABTop(bI) y4ueOHoe AJIEKTPOHHOIO| POB B OUO-
BaHUE W3/1aTeNIbCTB | U3JAHUS
Il nocobue, o pecypca JINOTEKE
Ip.) KI'9Y
[IpakTuky M. :
M 10 Hannonans
aNITOPUTM HBIH https://e.lanb
Xaxaes, yaeOHOe .
1 H3aIuH U Otkperteiid | 2016 | ook.com/boo
H. A. nocooue
porpamMm YHHUBEpPCUT k/100377
WPOBAHUIO eT
Ha Python "MHTYUT"
bazel
JTAaHHBIX.
IIpakTuue
CKOE
C. A.
Maprim MpUMEHEH
wn BL | 7€ CYBJ Mockaa : https://ibooks
T SQL u yaeOHoe Na"d®0PyY .rufreading.p
2 | Cumono " 2019 " .
5 M.B NoSOL- nocooue M": hp?productid
S THOA IS NHDOPA-M =361187
XpamueH DOCKTIH
KO p P
OBaHUS
nHpopmart
HOHHBIX
CHUCTEM




6.2. UudopmaunonHoe odecrieyeHue
6.2.1. DNeKTpOHHBIE M HHTEPHET-PECYPChI

n/ HanmeHnoBaHue 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
11
1 | DnexTpoHHO-OMOIMOTEYHAs crcTeMa «JIaHby https://e.lanbook.com/
2 | DnekTpoHHO-OnbIMoTeuHas cucrema «ibooks.ruy https://ibooks.ru/
3 | DnekrpoHHO-OnbIMoTeuHas cucrema «book.ruy https://www.book.ru/
4 | DHIUKIIONEANH, CJIOBAPH, CIIPABOYHHKHU http://www.rubricon.com
5 | IMopran "OTkpbiToe 00pa3oBaHue" http://npoed.ru
6 | ExuHoe OKHO 10CTyma K 00pa30BaTe/IbHBIM Pecypcam http://window.edu.ru
7 | Hay4nas s1ekTpoHHas OMOIMOTEKa http://elibrary.ru
Ownnaiin-kype “IlpuknagHoe nporpammupoBanue Ha | https://openedu.ru/course/urfu/
8 »
s3pike Python”. PYAP
9 | Real Python Tutorials https://realpython.com
10 | Jake VanderPlas. Python Data Science Handbook hitps:/ /J"’l.keVdp'g'thUb"O/ Pytho
nDataScienceHandbook
11 | Jeroen Janssens. Data Science at the Command Line https.//vyww.datasmenceattheco
mmandline.com/
https://www.deeplearning.ai/wp
12 Andrew Ng. MLOps: From Model-centric to Data-centric éontent/upIoads/2021/06/MLO
Al -
ps-From-Model-centric-to-
Data-centric-Al.pdf
https://spark.apache.org/docs/la
13 | Spark SQL, DataFrames and Datasets Guide test/sql-programming-
guide.html
14 | I'yrn Akanemus https://scholar.google.ru/

6.2.2.I1lpodeccroHanbHBIE0A3BIIAHHBIX

No Pexum
Haumenosanue npodeccrnoHanibHbIX
/ Anpec JIoCcTyma
I 0a3 JaHHBIX
1 OdunranbHbli HTHTEPHET-TIOPTAI PABOBOM http://pravo.gov.ru http://pravo.gov.ru
nHpOpPMAITUH
2 CripaBouHasi MpaBoOBasi CHCTEMa http://consultant.ru http://consultant.ru
«Koncynprant Ilmrocy
3 CripaBOoYHO-TIpaBOBast CHCTEMA http://garant.ru http://garant.ru
110 3aKOHOAATENLCTRY PD
4 Applied Science & Technology Source. http://search.ebscoho | http://search.ebsco
EBSCO publishing st.com host.com
. . . http://onlinelibrary.w | http://onlinelibrary
5 | Wiley Online Library iley.com/ .wiley.com/
6.2.3.MlHdopMaIinoHHO-CIPaBOYHBIECUCTEMBI
Ne
HaumenoBanue MHPOPMALIMOHHO- Pexum
/ Anpec
I CIPaBOYHBIX CUCTEM J0CcTyna
1 | Hayunas 31ekTpoHHast OMOIMOTEeKa http://elibrary.ru http://elibrary.



http://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://elibrary.ru/
http://www.deeplearning.ai/wp
http://www.deeplearning.ai/wp
http://pravo.gov.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://consultant.ru/
http://garant.ru/
http://garant.ru/
http://search.ebscoho/
http://search.ebsco/
http://onlinelibrary.w/
http://onlinelibrary/
http://elibrary.ru/
http://elibrary/

ru
2 | Poccuiickas rocynapcTBeHHast OMOIMOTEKa http://www.rsl.ru http://vlyl\JNW'rSI
Mesxaynapoanas pedepatuBHas 6a3a TaHHBIX . http://lwww.zb
3 Hay4yHbIX u3ganuid ZbMATH http://www.zbmath.org math.org
http://
4 MemﬂyHapoHHaﬂupeq)e.paTH]?HaH 0232 MaHHEIX hitp:/7 Tink.springer.com | link.springer.c
Hay4HbIX u3manuit Springerlink om
5 | OGpa3oBaTenbHbIN TOPTAT http://www.ucheba.com http:/fwww.ue
heba.com

6.2.4.JIuneH3MOHHOEUCBOOO THOPACHPOCTPAHIEMOEIPOrPAMMHOE00ECIIEYEHU € NUCIIATLIIUHBI

HaumenoBanue PexBusuThI
No Crnioco6 pacnpocTpaHeHUs
IPOrPaMMHOTO TIOITBEPIK TAFOIIINX
/o (JTMIIEH3MOHHOE/CBOOOTHO
o0ecrieyeHus \ JOKYMEHTOB
1 \I{IVII)S%Z\ZZV:I/IOHaHLHaﬂ ! lc]HOcHTI;\f[): e ST Ne2o11 25486 or
(Pro) 28.11.2011
2 | Visual Studio Express WHCTpYyMEHT  CO37aHus ) https://visualstudio.micr
Web npunoxkenuii | 0soft.com/ru/vs/express/
Cucrema moucka wuH(pOpMAIMH B
https://www.google.com
3 | bpaysep Chrome cetn HHTEpHET (BKITFOUAsT fintl/ru/chrome/
PYCCKOSI3bIYHBIN HHTEPHET).
. CBoOoauEbIl BEO-Opayse https://www.mozilla.org/
4 | braysep Firefox PR ru/?irefox/new/ ’
[Taker oucHBIX
npuwiokeHuil.OJHUM U3 HepBBIX https://www.openoffice
5 | OpenOffice crail TTOIUIEPAHBATD HOBbIM org/ru/download/index.h
oTKphITHIH (hopmaT OpenDocument. ml
O¢unuanbHO MOAAEpKHUBAETCS Ha
mwiatgopmax Linux
6 | Adobe Acrobat [TakeT mporpamm https://get.adobe.com/ru/
reader/
7 | LMS Moodle D10 coBpemeHHoe mporpammuoe | https://download.moodle
obecrieucHme .org/releases/latest/

7. MaTtepuajIbHO-TeXHUYECKOe odecreyeHue TUCIIUTINHbI

Ne B yueGHoi HanmenoBaHue crieruaibHbIX OCHAaIIEHHOCTH CITeIIUaIbHbBIX
n/ AGOTEI MOMEIIEHNH 1 TOMEIIEHNH I MOMEIIEHNH 1 TOMEIEHUH
I p CpPC s CPC
180 mocamo4HBIX MECT, JIOCKa
ayJIUTOpHAs, aKyCTUYECKasi CUCTEMA,
MIPOEKTOP, YCHIIUTEIIb-MUKIIED JIIs
| — YueOHas ayUTOpHs JIs CHUCTEeM TpPOMKOH CBSI3HM, OJKpaH,
1 SAHSITIS MIPOBEACHUS 3aHITHI MHUKPO(OH, MUHUKOMITHIOTED,
sekuonHoro tumna B-103 MOHUTOpP,  TOJKIIOYEHHE K CETH
"MaTepHeT", AOCTYI B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny



http://www.rsl.ru/
http://www.zbmath.org/
http://www.ucheba.com/
http://www.google.com/
http://www.mozilla.org/

Ne B yueGHoi HaI/IMeHOBleI/Ie CHIELHATLHBIX OCHaH_IeHHO(iTL CreLMAIbHBIX
pabOTHI MOMEIIEHUH U MTOMEIIEeHUHN AJIs MOMEILEHUH U MOMEIeHU I
i CPC st CPC
44 mnocamounsix Mecta (20 mo
HEeHTpYy - 24 1o Kpaw), JocKa
yueHuueckas, MoHOONoK (10 miT.),
VYuebnas nmadoparopust B-617 noAkIoueHue kK cetu «MHTepHeTY,
JOCTYT B ANIEKTPOHHYIO
nH(OpMaITMOHHO-
00pa3oBaTeILHYIO CpeIy
46 nocatoyHbIX MecT (24 110 LEHTPY
+ 22 110 Kparo), 10CKa yYeHUUYEeCKas,
MOHOOJIOK (12 mIT.), MOAKIIIOYCHHE
K cetn «VHTEepHEeT», IOCTyn B
DIIEKTPOHHYIO  WH(POPMAIMOHHO-
00pa3oBaTeNIbHYIO CpeLy
Crneunanu3upoBaHHas yueOHast
MeOenb Ha 30 ocagO4YHbIX MECT,
30 KOMITBIOTEPOB, TEXHHYECKUE
cpeactBa oOydeHHs (MyJIbTHME-
JUUHBIM  OPOEKTOpP, KOMIIBIOTEP
(HoyTOYyK), 3KpaH), BHJEOKaMephl,
IporpaMMHOe 0OecriedeHme
Crenmanu3upoBaHHas Me0enb,
KOMITBIOTEPHAS] TEXHUKA
C BO3MOXHOCTBIO  BBIXOJa B
YuranbHbli 3271 OMOIUOTEKH WuTepuer U obecriedeHneM
JIOCTyTIa B 2OUOC,
MYJIbTUMEIUNHBIN IIPOEKTOD,
DKpaH, MporpaMMHoe odecreueHrne

IIpaxkTueckue
3aHATUSA

Jlaboparopus B-619

KommnsrorepHslii kinacc
¢ BbixojioM B HTepHeT B-600a

CamocTosiTennbH
3 | asz pabota
oOyuJaroierocs

8. Oco0eHHOCTH OpraHu3anuu o0pa3oBaTeJbLHOWH JAeATEJbHOCTH JJsl JHI C
OrPAHUYEHHBIMH BO3MOKHOCTAMHM 310POBbS M HHBAJIN/I0B

Jluia ¢ orpaHUYCHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) ¥ MHBAIMIBI KIMEIOT BO3MOXHOCTh
OecCTIpensITCTBEHHO NepEeMEIaThCs U3 OJJHOTO Y4eOHO-1a00paToOpHOro KopIryca B ApYyroi, HOAHATHCS Ha
BCE ATaXH yueOHO-Tab0paTOpHBIX KOPITYCOB, 3aHUMAThCS B YUEOHBIX M MHBIX MOMEIIECHUSAX C YUETOM
0COOEHHOCTEH MCUXO(U3UUECKOTO Pa3BUTHSI M COCTOSIHUS 3/I0POBBSI.

Jns obyuyenust nmuu ¢ OB3 u mHBanua0B, UMEIOMIMX HAPYIIEHUS OMOPHO-IBUTATEIHHOIO
ammapara, o0OecreueHbl YCIOBUS OECHpensiTCTBEHHOIO J0CTyla BO BCE y4eOHbBIE MOMEIIECHUS.
WNudopmanusg o cneuuanbHbIX YCIOBUSAX, CO3JaHHBIX uid oOydaromuxcs ¢ OB3 u uHBammmos,
pa3mernieHa Ha caiite yHuBepcutera WWW//Kgeu.ru. Mimeercsi BO3SMOXXHOCTh OKa3aHHsl TEXHUYECKOW
MIOMOIIIM aCCUCTEHTOM, a TAKKE YCIYT CypIONepeBOAUUKOB U TH(IOCYpAOIEPEBOAUNKOB.

Hns aoanmayuu x eocnpusmuto auyamu ¢ OB3 u uneanuoamu ¢ HaApyuleHHbIM CLYXOM
CNpasouHo2o, y4ebHo20 Mamepuana no OUCYUNIUHe 0b6ecnevusaiomces ciedyrouue yCioGus:

- 0/15 Jy4uiell opueHmayuy 8 ayoumopuu, npUMeHsAI0mcs CUSHAIbl ONOGeUjeHUsl O Hadane U
KOHYe 3aHAmuUsl (C1080 «360HOK» NUUEMCs Ha 0OCKe),

- GHUMAHUEe CIADOCTbIUAUEe20 00YUAIOWe20Cs NPUBTEKACTNCA Neda2020M dcecmom (Ha nievo
K1a0emcsl pyKa, 0Cywecmeisaemcsi Hepe3koe NoXI0Nnbleanue),

- pasz2o6apusas ¢ o6yHarowumcs, nedazo2udeckuli pabomHuK cMOMPUM HA He2o, 2080pPUM
AICHO, KOPOMKUMU NPEONONCEHUAMU, 00ECneuUsas 603MONCHOCMb YMEHUsL No 2yOam.

Komnencayus sampyonenuii peuesoco u uUHmMeNNeKMyaIbHO20 pa3eumus ciadoCIblulaujux



00VUAOWUXCSL NPOBOOUMCSL NYMEM.:

- UCNONb308aHUSL  CXeM, Ouazpamm, PUCYHKO8, KOMNbIOMEPHbIX Npe3eHmayui ¢
2UNEPCCHLIKAMU, KOMMEHMUPYIOWUMU OMOETbHble KOMIOHEHMbL U300PANCEHUSL,

- pecyIApHO20 NPUMEHEHUs YNPAdXCHEeHUU Ha epaguyeckoe 6bl0eNeHUe CyuecmeeHHbIX
NPUSHAKO8 NPEOMEMO8 U SI8TIeHULL

- 0becneueHuss 603MONCHOCIU 01 00YUAIOWe20Cs NOLYYUMb AOPECHVIO KOHCYIbMAYUo no
EKMPOHHOU NoUNe no mepe HeodX0OUMOCHU.

Hna aoanmayuu x eocnpuamuio auyamu ¢ OB3 u umeanudamu ¢ napywenusmu 3peHust
CNPAsouH020, Y4eOHO020, NPOCBEMUMENbCKO20 MAMEPUANd, NpedyCMOMpPeHHO20 00pa308ameibHOl
NPOCPAMMOU NO 8bLOPAHHOMY HANPABTIEHUIO NOO20MOBKU, 00ecneuusaromes ciedyroujue yCio8ust.

- gedemcs adanmayusi oQuyuarbHoco cauma 6 cemu Humepwem ¢ yuemom 0coObix
nompebHocmell UHBANUO08 NO 3PeHUI0, 0becneyusaemcs Haiudue KpYynHoOupu@dmosol CnpagoyHoll
uHpopmayuu 0 pacnucaruu y4eOHvlx 3aHAmulL;

- nedacozuueckull pabomuuk, e2o cobeceonux (npu HeobxooumMocmu), RPUCYmcmayiowjue Ha
3aHAMUU, NPEOCMABIAIOMCS 0OYUAIOWUMCS, NPU IMOM KANCObLIL pa3 HA3bIEAEMCsl MO, K KOMY
neoazoeuyeckull pabomHuk obpawjaemcsi;

- Oelicmausi, Jicecmvl, NnepemewjeHusi nedazocuyecKko20 pabomHUKa KOPOMKO U SCHO
KOMMEHMUPYIOMCsL,

- neuamuas uHpopmayus npedocmasiiemcs KpynHolm wpugpmom (om 18 nynxmos),
MOMANbLHO 038YUUBAEMCS,

- obecneuusaemcst HeOOX0OUMBLUL YPOBEHb 0CEEUJCHHOCMU NOMEUWEeHUL;

- NPedoCmagIAnemcs 603MONCHOCHb UCNONIL308AMb KOMNBIOMEPbL 80 8PEMSL 3AHAMUL U NPABO
3anucu 00vACHEHUL Ha OUKMOGOH (N0 Jceranuio 00yUaWuxcs).

Dopma nposederus mexkyujel u npomedrcymodrol ammecmayuu 0 ooyuarowuxca ¢ OB3 u
UHBAUO08 ONpedeislemcs nedazo2uyeckum pabomHuKoM 8 COOmMEemcmeuu ¢ y4eonvim naanom. Ipu
Heobxooumocmu ooyuarouemycsi ¢ OB3, unsanuody c yuemom ux uHOUBUOYAIbHLIX NCUXOPUUYECKUX
0cobeHHoCmell 0aemcst B03MONCHOCTb NPOUMU NPOMENCYMOUHYIO AMMECMAYUIO YCMHO, NUCbMEHHO
Ha Oymace, NUCbMEHHO HA KOMNbiomepe, 6 hopme mecmuposanusi u m.n., iubo npedocmasisiencs
OononHumenvHoe 8pemst 0isi HOO20MOBKU Omeema.



CTpyKTypa IUCUMILJIMHBI 110 32049HOH opMe 00yUeHust

. Bcero Cemectp

Bun yueOHol paboThl 4ACOB 1
OBIAA TPYAOEMKOCTDB JUCHUIIJINHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA 14 14
C ITPEITIOJABATEJIEM, B ToM uucie:
Jlexuunm (Jlek) 6 6
[Mpaktuueckue (cemunapckue) 3austus (I1p) 8 8
Koncynbranuun
KoHTpob caMOCTOSTENBHON pabOThI U MHAS
koHTakTHas pabora (KCP)
KonraktHbie yacsl Bo Bpems arrecranun (KITA)
CAMOCTOSTEJIBHAA PABOTA 94 94
OBYYAIOIIEI'OCA
[ToaroroBka K MPOMEKYTOYHOM aTTeCTAlUU B
dopme:
®OPMA ITPOMEXYTOYHON ATTECTAILIUN

. 3a 3a

(3a —3auer, 30 — 3a4eT C OIEHKOM, D — IK3aMCH)




MMHHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30OBAHNS POCCUMCKOMN ®EJIEPALIN
®denepabHOE rocy1apcTBeHHOE 010/KeTHOE 00Pa30BaTeIbHOE YUPeKIeHHe

BbICIIIEr0 00Pa30BaHUA
«KABAHCKUMTOCYJIAPCTBEHHBIA SHEPTETUYECKWI YHUBEPCUTET»
(®I'BOY BO «KI'9VY»)

KI'DY

O EHOYHBIE MATEPHAJIbBI
JJISl IPOBEAECHHS TEKYLIEro KOHTPOJI YCIIeBAeMOCTH H IPOMEKYTOYHOMI
aTTeCTalliH CTYJAEHTOB I10 HTOraM OCBOEHH S IHCIHUILIHHDI

I/IH)KI/IHI/IpI/IHF JAAHHBIX

HaHpaBJIGHI/Ie ITOATrOTOBKH BBIYHCIIMTCIIbHAA

TCXHHKA

09.04.01 HWudopmaruka u

Hampasnennocts (mpoduiib)  MHkeHepust HCKyCCTBEHHOTO HHTEIIEKTa

Keanudukamms Maructp

CocTaBiieHO aBTOPOM:

Ne davmiusa Ums YueHasi cTeneHb,
Jo/xHOCTH Moapasnesienue
n/n OT4ecTBO yueHoe 3BaHue
1 Co3BIKHH KaHauatT JOLIEHT Kadenpa
AHJpeit TEXHUYECKUX WH(GOPMAITMOHHBIX
Brnanmuposuu HayK TEXHOJIOTUN U
CUCTEM
yIIpaBJICHHUS,
NPUT-PT,
Ypdy

Onenounsie Matepuansl odopmiteHsl B cootBercTBre ¢ [IOJIOXKEHUEM O ITOPAIKE
PA3PABOTKU U YTBEPXJEHU A OBPA3OBATEJIBHBIX ITPOTPAMM — [TPOT'PAMM
BAKAJIABPUATA, ITPOI'PAMM CIHELIUAJIUTETA U [TIPOTPAMM MATUCTPATYPHI B

KI'2Y




1. Iess 1 3a8a4M TeKyLIero KOHTPOJISA ¥ IPOMEKYTOYHOM aTTeCTAIMHN CTYACHTOB I10
aucuumInHe «MHKHHUPUHT JaHHBIX)

Llenv mexkyweeo Koumpons - CHCTEMaTHuYeCKas IIPOBEPKA CTENEHU OCBOEHUS
pPOrpaMMbl JUCHUIIIUHBL «HKUHUPUHT JaHHBIX», YPOBHS C(POPMHUPOBAHHOCTU 3HAHHIA,
YMEHUH, HABBIKOB, KOMIIETEHIIUI Ha TEKYIUX 3aHATUAX

3adauu mekyujeco KOHmpoA:

1. onpenenenne uHAKMBHIYATEHOrO Y4€OHOTO PEHTHHIA CTYIEHTOB;

2. CBOEBPEMEHHOE BBINONHEHME KOPPEKTHPYIOIIMX IEHCTBUH MO CONEpPKAHUIO U
OpraHu3aly mporecca o0yuyeHHUs; oOHapyKeHHEe M YCTpaHEHHE IPOOEIOB B YCBOCHHUU
y4eOHOM TUCIUIINHBL,

3. IIOATOTOBKH K HpOMC)KYTOqHOﬁ arTecTaluu.

B teuenue CceMECTpa MPH U3YUCHUHN AUCHUILIMHBI pCAIM3YCTCA KOMIIJICKCHAA CUCTEMA
IMMO3TAITHOI'O OUCHUBAHWA YPOBHA OCBOCHUSA — 63HHLHO-pCﬁTHHFOBaﬂ cucreMa. 3a Ka)I(I[BII;'I BU/
y4eOHBIX JCHCTBUN CTYICHTHI TMOIYYarOT OIPEICICHHOE KOJIM4YecTBO OamioB. B TeucHme
ceMecTpa CTyJIeHT MOXKeT Ha0paTh 10 60-Tu Gaios.

Lenv npomesicymounotl ammecmayuy - TPOBEPKA CTEIIEHH YCBOCHHS CTYICHTAMHU
y4eOHOTO Marepuana 3a BpeMsl H3Y4YCHHUs AUCUUIUIMHBI, YPOBHS C(HOPMHPOBAHHOCTH
KOMIIETEHIIMI TIOCIIEe 3aBEPUICHUS M3YyYCHHS AMCUUIUIMHBL. ATTECTalUsl MPOXOAUT B (opme
3ayera.

3aoauu npomesrcymounou ammecmayuiL:

1. omnpezencHUE YPOBHS YCBOCHHS YUEOHOM TUCIIUIUIAHBL,

2. OIIPCACIICHUC YPOBHS C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHITUH.

2. OcHoBHOE COAECPKAHME TEKYLIECI0 KOHTPOJIA H HpOMe)l(yTO‘lHOﬁ aTTeCTalu CTYI1€HTOB

B pesynbrate u3yueHMs AUCHUIUIUHBI «VHXUHUPUHT NAHHBIX» (HOPMUPYIOTCS CIIEAYIOIINE
KOMIIETEHIINU WK UX COCTaBIISIOLIHE:

2.1. OcHOBHOE coepiKaHue TeKYIero KOHTPOJs

K Cojiep:kaHue OLIEHOYHBIX 3aaHUHN JUIs
OJIbI .
KOI\Z/[I COBOKYITHOCTH OKHJIAEMBIX PE3yJIbTATOB 00pa30BAHUS BBISBIICHHs COPMUPOBAHHOCTH KOMIICTCHLIMIT
CTYICHTOB B (hopMe KOMIIETCHIMH 10 3aBepIeHHH MOy st / Y CTYACHTOB IIO 3aBEPIICHIHI
IeTeH- OCBOCHNS MOy JIs/OCBOCHUSI TUCIIUTLTHHBI
Vit " " "
JUCUUTIINHBI baszosniit IIponBuHyTHII Bricokuit
YpOBEHb YPOBEHb YpOBEHb
1 2 3 4 5
OIlK-3.1. AHanuzupyer po¢eCCHOHATBHYIO
uH(pOpMAIHIO, 000OCHOBEIBAET BBIBOJbI u b Pewmcrue
PEKOMEHJIallUU TI0 PEIICHUI0 MPOodheCcCUOHATBHBIX CHICHHE K THYecKOTO
3a/1a4 Peienne | pakTH4eCKOro Sa1aHIS
OIIK-3 | 334 HpaKTHyec- 3a/1aHus, Hanﬂncam;e
OIIK-3.2. Cocrapnser Hay4HbIE ROKIANBL,| oro sanamms | mammcamme | MOTICHNE
nyOnuKanuif, aHamuTH4Yeckue o030pel B cdepe orwera  |° HaeBO’HO OC‘;
poeCCUOHATBHON IEATETLHOCTH P




2.2. OcHOBHOE€ co/iep:KaHue MPOMEKYTOUHOM aTTeCTAlMU CTY1eHTOB

CopneprkaHne OICHOYHBIX 3aJaHUH IS
K BbISIBJICHUA C(l)OpMPIpOBaHHOCTI/I KOMHeTeHHI/Iﬁ
oAbl COBOKYITHOCTB OHJaEMBIX pe3yJIbTaTOB o0pa3oBaHMs Y CTY/ICHTOB 10 3aBEPIICHHN
KOM- | CTyJIEHTOB B (hopMe KOMITCTEHITHIA 110 3aBEPIIICHUN MOITYJIS / MOTy/15/OCBOCHHUS IHCLIUTLIHHET
INEeTCHI U OCBOCHUA JUCLIMITIIMHBI - v o
basosbiit IIponBuHYTHII Beicokuit
YPOBEHb YPOBEHb YPOBEHb
1 2 3 4 5
OIIK-3.1. Anammupyer  npodeccHoHaIbHYIO
nHpopmaruto, 00OCHOBBIBAE€T  BBIBOJBI |
€KOMCHJIALIMK I10 PEIICHUI0 MPOo(eCCHOHATBHBIX
p Adll p pod Pemienue Pemienue Pemenue
OIIK-3 | 3agau N . .
Kelica Keiica Keiica
OI1K-3.2. CocraBnsier  Hay4dHble  JTOKJIAJBbI,
nyOnuKaluii, aHaauTU4Yeckue o0030pbl B cdepe
po(PeCcCHOHATBHON ASATEILHOCTH

3. OuneHo4yHbIe cpeacTBA UISl TeKylero KOHTPOJs YCIIeBaeMOCTH U
NMPOMEKYTOYHOM ATTECTALMH 110 MTOraM OCBOCHHS TUCIMILINHBI

n/n |HauMeHOBaHHE KOMIIOHEHTBI Kpurepun onenku MaxkcuManbHOe
YUCIIO OAJITIOB
1 [TpakTiueckue 3aHATHS - 4 | BBINOJHEHME 3a1aHKs 8 OAIIOB 15 Oammos 3a
3aHATHA odopmiieHuEe BbIBOJIOB 4 Oarmta KaKJI0€ 3aHATHE
OTBETHI HA BOIIPOCHI 3 Oasuia 60 6a1108
2 Pemenue keiica ompeJiesieH  crnocod  mpeoOpazoBaHMs 40 6an10B
JAHHBIX B COOTBETCTBHE C peIIaeMOi
3amaueit 5 6amioB
UCXOJHBbIC JaHHbIE TMpeoOpa3oBaHbl B
Ha0Op TAaHHBIX, MPUTOAHBIX JIJISI aHAIIN3
nmanHbeix 10 6ayuioB
MPOBEJICHA pa3METKa M OYMCTKA JaHHBIX
10 6amoB
MpoBeJieHa TOATOTOBKAa JMJAaHHBIX 15
O6ayToB
HUTOT'O 100 6an10B

Cooeporcanue npaxmuueckux 3a0aHuil

IIpakTuyeckoe 3axanue 1. budanorexku /s paboThl € JAHHBIMHU

Hanucatp koJ1, cHaOXast ero KOMMEHTapUSIMH.
1. OTkpeITh HAOOpP MaHHBIX O (yTOOMMCcTaX data_sf.cSv ¢ momomipto GyHkIHK read_Csv Moyss
pandas u npuMeHuTh K Hemy meto/ .info(). OTBEeTUTH Ha BOMIPOCH:

1. Ckonbko Bcero KOJIOHOK B HabOpe AaHHBIX 0 pyTOOMMCcTax?

ok wn

CKOJIbKO HEMyCTBIX 3JIeMEHTOB B KojioHKe Club?
Kakoii Tun nanneix y kononku \Wage?

Kakoii tum manHbIX y KosoHKH Position?

CKOJIBKO KOJIOHOK UMErOT T Object?

Kaxkas xosmonka Oyner mocienHeld B Habope JTaHHbBIX?
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7. Ectb nmu B HaOOpe NaHHBIX KOJIOHKA C Ha3BaHUEM 'Surname'?
2. KouBeptupoBath HabOp AaHHBIX 00 abutypuentax brller25 ab.json. OTBeTUTH Ha BOIIPOCHL:
1. CkoisbKO BCEro KOJIOHOK B HA0Ope JaHHbIX?
3. Kakoii tun manueix y kojoaku Numbre?
4. Kakoii Tun 1aHHBIX y KOJIOHKH Home?
5. CKOJBKO KOJOHOK HMEIOT TUIIbI Object?
6. Kakas kononka Oynet nmocnenneil B Habope JaHHBIX?
3. OTkpeITh daiin o kanmopuitHocTr mpoaykroB kaloriy.html. Otseruts Ha BOmpocsr:
1. CkoibKO BCEro KOJIOHOK B HA0Ope JaHHbIX?
Kakoii Tun nanbeix y kononku Product?
Kakoii Tun nanubIx y koiaonku Day?
CKOJIBKO KOJIOHOK UMEIOT THUIIbI 0Object?
Kakast koyioHka OyieT rmocjenHeil B Habope JaHHBIX ?

ook w

IMpakTnyeckoe 3aganue 2. Pagora ¢ 6a3amm nanHbix B Python. PaGora ¢ uzo6pakeHusivu,
BH/I€0 U 3BYKOBBIMH (pailiamm
Hamnucarp xox, cHaGkast ero KOMMEHTAPUSMH.
1. Moaxmrouuntkes k BJI dbRtf. Beimonuuts 3amnpoc k Tabmwuie Price u moydutsh Bce JaHHbIC
OTBeTUTH Ha BOIIPOCHL:
1. CkoabKo Bcero KOJOHOK B HAOOpe TaHHBIX ?
2. CKOJIBKO HEIyCThIX 3J1eMeHTOB B KojoHke Old?
3. Kakoii Tun ganneix y kononku Data?
4. Kakoe nocneaHee 3Ha4YeHUE B TPEThEH KOJIOHKE?

2. OTkpheITh (aiin, comepkaiuii Habopsl n300paxeHuid. M300pakeHUsT UMEIOT Pa3MEPHOCTb
(3000, 3000, 1). 3nauenue mukcesei nexxar B auanaszone 0...255. IIpocmotpets mepsbie 10
nzobpaxenuil. [IpeoOpa3oBars B HaOOp TaHHBIX

3. OTkpheITh (aiin, copepkauii Habopsl n300paxeHuid. M300pakeHUsT UMEIOT Pa3MEPHOCTb
(300, 300, 3). 3nauenwe mukcened Jjexar B auanazone 0..255. IIpocmorpers mepsbie 10
nzobpaxenuil. [IpeoOpa3oBars B HaOOp TaHHBIX

4. TIoBTOpUTH aHAJIOTUYHBIC JCHCTBHUSA C MOJIydYeHHEM HaOopa JaHHBIX U3 3BYKOBBIX (haiiJoB.

IIpakTnueckoe 3aganue 3. Coop 1aHHBIX U GOpMUPOBaHUE HAOOPA JTAHHBIX
Hanwucatp xoJ1, cHabast ero KOMMEHTapUsIMHU.
1. OtkpeiTh HAOOP AaHHBIX O (hyTOOoMMcTax data_sf.csv ¢ momomipto ¢ynkiwm read_Csv Momyis
pandas.
2. JInst oTBeTa Ha JambHEWINHE 3a7adll HY>)KHO IPUMEHHTH K Ha0OpY JaHHBIX 0 (yTOomucTax
meron .describe() (BO3MOXKHO, C KakuMH-TO TMapaMeTpaMd — MapaMeTpbl HU3YYHUTh
CaMOCTOSTEIBHO).
1. KaxoBo cpenHee 3HaueHHe Bo3pacta pyTOOINCTOB B HAOOpe NaHHBIX?
KakoB MuHnMainbHbIi Bo3pacT ¢yTdoaucTa?
KaxoBa makcumanwHas 3apaboTHas miata 3a roa (Wage) y pyrdéomuctor?
KakoBa menuannas 3apadoTHas uiara 3a rog (Wage) y ¢dyroomucton?
KakoBo MuHHMallbHOE 3HaUeHHE mapamerpa 'Penalties'?
Kakoe 3Hauenue y nepBoro (25%) kBaptuis napamerpa ShortPassing?
KakoBa camas dactast HargnonanbHOCTh (Nationality) ¢pyr6omucros?
CKOJIBKO pa3HbIX KIIyOOB B Ha0ope JaHHbBIX 0 (hyTOommcTax?
Ckonbko pa3 BeTpevaercs camas yactas no3uius 'GK' B Habope qaHHBIX?

©CoN Ok WDN
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10. KakoB MakcuMaibHbIH Bo3pacT ¢pyrdonmcra?

3. Jlns oTBeTa Ha MaNbHEHINNE 3a/1a9 HY>KHO TPUMEHHUTD CTATUCTHYECKUE METOIbI
1. Yemy paBeHn cpeanuii Bo3pact (Age), pyTOOIUCTOB B HAOOPE TaHHBIX, OKPYTIIEHHBIHN 10
eyoro?
2. KakoBO KOIMYECTBO HEMYCTHIX CTPOK B KosoHKe Composure (XmagHokpoBue) Habopa
JaHHBIX 0 (hyTOOIHCcTaX?
3. KakoBo B Habope maHHBIX O (yTOONMCTaX CTaHAAPTHOE OTKJIOHEHHE Napamerpa
KopoTkux naco (ShortPassing), okpyriaéHHoe 10 BToporo 3Haka Iociie 3arsToi?
4. KakoBa cymma 3apaboTHbIX 11aT 3a roj (Wage) B Habope maHHbIX 0 pyTOomucTax?
5. KakoBa wmwuHuManbHas croumocth (yroomucra (Value) B Habope HaHHBIX O
dbyTtdommcTax?

4. Jlns oTBETA HA JANbHEWIINE 3a/1a4l HYXKHO IPUMEHUTD METO/IbI (PUIIBTPALIH
1. KakoBa cpeansis ckopoctb (SprintSpeed) dyroonucros, 3apruiara (Wage) KoTopbIx BbIle
cpennero?
2. Kakosa cpenusist ckopoctb (SprintSpeed) ¢byr6onuctos, 3apruiata (Wage) KoTopbix HUKE
cpennero?
3. Kakyto nosurmto (Position) 3anumaer GpyTOOIHCT ¢ caMoii BeICOKO# 3apruiaroit (Wage)?
4. Ckonbko nenansty (Penalties) 3a6umu 6pasunsckue (Nationality, Brazil) ¢yr6omucTsi 3a
NIEPUO/I, TAHHBIC O KOTOPOM TIPE/ICTABJICHBI B aTtaceTe?
5. Vkaxwure cpennuii Bo3pacT (Age) MIpOKOB, Y KOTOPHIX TOYHOCTh YJapa TOJIOBOM
(HeadingAccuracy) > 50.
6. Vkaxute Bo3pact (Age) caMoro MOJOJOr0 HUIpoKa, y KOTOPOTO XJIaTHOKPOBHE
(Composure) u peakius (Reactions) npessiaror 90% 0T MakCHMaJIBbHOTO 3HAYCHUS,
IPE/ICTaBICHHOTO B JaTaceTe.
7. Omnpenenure, HACKOJIBKO cpearss peakius (Reactions) campix B3pOCIbIX UTPOKOB (T.€.
UTPOKOB, ueil Bo3pacT (AQJe) paBeH MaKCUMalbHOMY) OOJIbIlIE CPEAHEH peaKkiMu CaMbIX
MOJIO/IBIX HTPOKOB.
8. U3 kakoit crpanbl (Nationality) mpoucxoaut Gosbilie BCEr0 UTPOKOB, Ybsi CTOMMOCTD
(Value) npeBblinaer cpeanee 3HaueHUE?
9. Ompenenute, BO CKOJBKO pa3 cpenuss 3apruiata (Wage) ronkumepa (Position, GK) ¢
MakCHUMaabHbIM 3HadeHneM mokazareis " Peduekce" (GKReflexes) Boime cpemneit
3apIuiaThl TOJIKMIEpAa C MaKCUMAaJbHBIM 3HaueHHWeM Tokaszarens '"Bragenue msuom"
(GKHandling).
10. Onpexaenure, BO CKOJBKO pa3 cpeaHss cuia yaapa (ShotPower) cambix arpecCHBHBIX
UTPOKOB (MTPOKOB C MAakCHMaJbHBIM 3HadeHHEM Toka3aTtens "ArpeccuBHOCTH'
(Aggression)) Beilie CpefHEH CHIIBI yaapa UTPOKOB C MHHHUMAaJIbHOW arpeccueil. OTBeT
OKPYTIIUTE JI0 COTHIX.

IpakTnyeckoe 3aganne 4. MeToabl OYUCTKH W MOATOTOBKH AaHHBIX. OUNCTKA U MOATOTOBKA
AaHHBIX HAa Python. PazMerka 1aHHBIX.
Hanwucats xoJ1, cHa0kast ero KOMMEHTapUsIMHU.
1. OtkpeiTh daiin 10g.cSV. O3HAKOMUTHCS C TAHHBIMHU.
2. ITocmoTpuTe BCe YHUKAIbHBIE 3HaUeHHs B sSample.csv
3. ITocMoTpuUTE, CKOJIBKO HEMYCTHIX 3HAUEHU B KoJIoHKE City
4. ®aiin log.csv, B kooHKe USEr_id ecTh 3amucH, KOTOPBIE COAEPIKAT TEXHHYECKHE ONTHOKH.
VYKaXuTe, 4TO 3aMMcaHo B rmoJie USer_id B cTpoukax ¢ OmmoOKoi
5. Cosnaiite HOBBIH qartadpeiim sample2, B KOTOpbIi OYAyT BXOJUTH TOJIBKO 3alTUCH O JIFOSX B
Bo3pacrte MeHbIne 30 et



6. Cospaiite HOBBI matadpeiim |0g_win, B KOTOphIil OyayT BXOOUTH TOJBKO 3aIMCH, THE
IIOJIB30BaTENb BhIMrpal. IlocunraiiTe, CKONBKO TAKUX 3alUCEH, U COXPAHUTE B IIEPEMEHHOU
win_count

7. Co3naiite HOBBIN naTadpeiim sample2, B KOTOpbIit Oy 1yT BXOIUTH TOJIBKO 3allUCH O paboumx
miazauie 30 net

8. Haiigure 3amwcu, rae B ropogax HeT OykBsl "0", U coxpaHute B nepemeHHyio sampled4. He
3a0yasTe ipo NaN u mapamerp na

9. CoxpanuTte B niepeMeHHyt0 NeW_log aaradpeiiM, 13 KOTOPOTo yaajieHbI 3aITUCH C OIUOKO# B TOJIe
user_id

10. C nomornsro apply u nsambaa-GyHKIMH YBEIHYbTE BO3PACT BO BCEX 3aMUCIX HAa | TOJ U COXPAHUTE
B sample2. B nepemenHoit sample2 no/mbkeH copepikaThes Bech aaradpeiim sample

11. C nmomomsto apply u lambda-dyukiuu 3amenute Bce OykBbl B mojie City Ha MajeHbKHE U
coxpanute B sample2. Bam moxer nonagooutscs Gpynkuus s.lower()

12. Hanumure dyukipro profession_code, kotopast Ha BXO MOJIy4aeT CTPOKY, & Ha BBIXOJT

BO3BPAIILIACT:

. 0 — ecnu Ha BxoJ noctynuia ctpoka "Padounii”

. 1 — ecnu Ha BX0A mocTymnuia crpoka "Menemxkep"”

. 2 — B JIFOOOM JIPYTOM CITy4ae

13. Hanmummre pynkuuio age_category, kotopasi Ha BXOJ MOJIy4aeT YHCIOo, a Ha BBIXOJ] OTAAET:
. "MO10/1011" — eciu BO3pacT MeHbIIe 23

. "cpenuuit" — ecau Bo3pact ot 23 10 35

. "3penbIil" — ecnu Bo3pact 6onblie 35

Bonpocwt 0151 noocomosku k 3auemy no Kypcy « Muyicunupune 0aHHvIxX»

bubnunoreka pandas B Python.
Pabota ¢ nanubsiMu B popmare CSV B Python.
Pa6ora ¢ nanubiMu B popmare JSON B Python.
Pabora ¢ nannbivu B popmare HTML B Python.
Pabora ¢ nzobpaxenusimu B Python.
Pabota ¢ Buzeo B Python.
Pa6ora ¢ ayauo B Python.
Pabora ¢ Parquet B Python.
Pabora ¢ rpadamu 3Hanuii B Python.
. DTanbl ¥ MHCTPYMEHTHI CO3/IaHMsI HAOOPOB TaHHBIX JUII MAIIMHHOTO O0YYEeHHS.
. 3arpy3ka nganHbix ¢ \Web-caiitos.
. 3arpy3Ka JJaHHbIX U3 COLUAIIbHBIX CETEH.
. MeTo/1bl 1 HHCTPYMEHTHI OATOTOBKH JTaHHBIX.
. MeToibl 1 HHCTPYMEHTHI OYHCTKH JTaHHBIX.
. Pa3merka aHHBIX.
. O6menoctymHbIe TIATGOPMBI JIJIs1 XpaHEHUS JaHHBIX.
. ApxHTeKTypa HEeHTPOB 00paOOTKH TaHHBIX.
. Kimacreps! 1yt mapaniebHBIX M pacipeieIeHHBIX BRIYACICHUH.
. DKocucTeMa JiIst pactpeIeIeHHOTO XpaHeHUs M 00paboTKu 00IbIINX 00beMOB TaHHBIX: Apache
Hadoop.
20. Pacnipenenennas ¢aitnoBas cucrema HDFS.
21. Pacnpenencunas ooOpadorka ganHbix B Apache Spark.
22. Pabora ¢ qaHHBIMH C Hcmoab30BaHreM Apache Spark DataFrame.
23. Ucrounuku nanubix s Apache Spark DataFrame.
24. O6pabotka nanubix B Apache Spark DataFrame.
25. Ucnonn3oBanue SQL B Apache Spark DataFrame.

RoOoo~NoGO,r~WONE
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Ilpumep munoeozo Keiica 013 nPOGEOECHUA NPOMENCYMOYUHOU ammecmayuu

1. Ucxonuble nanHbie npeacTasieHbl B daiine Excel. OTkpbiTh (haitn 1 mpocMOTpeTh CTPYKTYPY
JAHHBIX.

2. ChopmupoBatb Ha00p JaHHbIX. Habop maHHBIX M0/KeH OBITH MpEACTaBieH B BUE nartadpeiima.
Nmena cTonO110B HE TOJDKHBI COIEPKaTh MPOOEIoB. THUITBI TaHHBIX JOJKHBI COOTBETCTBOBATH
3HAYCHUSIM.

3. IlpoBepuTh TaHHBIE HA HATTMYME OMIMOOK U MYCTHIX 3HaYeHUU. [I[pocMOTpeTh OmMOKH.
[IpeoOpaszoBare, TMOO yAaTUTh JaHHBIE B 3aBUCUMOCTH OT OIIMOOK U mpoiryckoB. [logymaiite, uto
CIIEYET CAeNaTh, €CIIU JaHHbIC YPE3BBIYAIHO Pa3peKEeHHbIE M0 ONPEACICHHBIM IPU3HAKAM.

4, BLIIBUTD BBI6pOCBI U YAAJINUTb COOTBETCTBYIOIIUC 3aIIUCH.

5. [TocTpouTk /IBa 4aCTOTHBIX pachpeaesieHus, aBa rpaduka u e quarpammbl box-whiskies. Tlo
Ka)XXJIOMy PUCYHKY C/€JIaTh BHIBO/IbI.
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