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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4e0OHOM TOJTy Ha 3aceaHuu Kageapsl BhIYMCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acejaHuu Kadeapsl BBIUUCINTENEHOM TEXHUKU U TPOrPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHna u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Llens ocBOCHMS AUCIUIUTMHBI ""ANTOpUTMBI 00paOOTKH OOJBITUX TaHHBIX'":

- opMupoBaHUe y CTYACHTOB MPEICTABICHUS O THIIAX 3a7a4, BOSHUKAIOIINUX B
00J1aCTH MHTEJUICKTYaJIbHOTO aHaIN3a OOJIBIINX JIaHHBIX;

- OCBOEHHE OCHOBHBIX MOJIX0JI0B, IPUMEHSCMBIX TPU PEIICHUH 33724 OOJIBIINX
nannbix (Big Data);

- OCBOEHHE COBPEMEHHBIX MPOTPAMMHBIX CPECTB, IPUMEHSIEMBIX IPU PEIICHUH
3aja4 Oosbimx gaHHbiX (Big Data);

- MOJIyYeHHE HaBBIKOB MPUMEHeHus mapaaurm Big Data nmpu pemiennu 3a1a4 B
Pa3IMYHBIX MMPEAMETHBIX 00JIACTSX.

2 MecTo quCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucnunianHa AIroputMsl 00pab0TKK OOJBIINX JaHHBIX BXOIUT B 4aCTh y4EOHOTO
iaHa (OpMHPYEMYIO YYaCTHUKAMH 00pa30BaTENIbHBIX OTHOIICHHH 00pa30BaTeIbHOI
POTPaMMBI.

Jnst u3ydeHHs AUCIMIUTMHBI HEOOXOIMMbI 3HAHUS (YMCHUS, BIIAJICHHS),
cOpMHUpPOBAHHBIC B PE3YJIbTATE U3YUCHHS JUCIUILIHH/ TIPAKTHK:

OyHKIMOHATBHBIE SI3BIKU IIPOrPAMMHUPOBAHUS

bazbr nanapix Web-npunoxenuii

OcHoBbl pa3pabotku Web-npunosxeHuit

[Tporpammuoe obecnieuenune Back-End B Web paspaborke

[Iporpammuoe obecrieuenue Front-End B Web pa3pabotke

OOBEKTHO-OPHEHTHPOBAHHOE TPOTPAMMHUPOBAHHE

Maremarudeckast JOTMKa U JUCKPETHAsI MaTeMaTHKa

Maremarnueckas CTaTUCTUKA

dunocodust

IIpukiagHas MaTeMaTuka

3HaHus (YMEHUS, BIAJCHUS ), TIOJyYSHHBIE TIPH N3yYCHUH TAaHHOW AWCIUIUTAHBI
OyyT HEOOXOAUMBI JUTS U3YYSHUS TUCIUATUINH/TIPAKTHK:

[ToaroroBka Kk cade u cjavya rocy1apCTBEHHOTO dK3aMeHa

BeimonHeHue u 3amyTa BHITYCKHOM KBaTH(pHUKAITMOHHON padoThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS1) M IJIAHMPYEMblIe pPe3yJIbTaThl 00y4eHHs

B pe3ynbraTe 0OCBOGHUS TUCIMITIIMHBI (MOYJs) «AJTOPUTMBI 00paOOTKH OONBLINX
JAHHBIX» 00yYaroIUNCs 10JKEeH 001aaTh CIeYIOUMMH KOMIIETEHIUSIMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHIKEHUS KOMIICTCHIIN

I1K-1 CriocoO6HOCTh K aHATU3y MPOOJIEMHOM CUTYyalluu, pa3padoTke TpeOOBaHHH K CUCTEME,
MIOCTAHOBKE LieJIel CO31aHMsl, Pa3paboTKe KOHIEMIIUN U TEXHUYECKOTO 3a/IaHUs Ha CO3/IaHue
Web-npunosxenus, mpeacraBiieHus KOHLEIIINHT, TEXHHYECKOT0 3a1anus Ha Web-
IIPHJIO’KEHNE U U3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIMIIAM

IK-1.1 Ananusupyet TpeboBaHus K pazpadorke Web-npunoxenuii u 6azam
JTAHHBIX

I1K-1.2 O1leHUBAET KauecTBO Pa3pabOTKK TEXHUIECKUX crierudukanuii Ha Web-
TIPUIIOKCHUS

IK-1.3 OrieHMBAET KaueCTBO MPOeKTa Ha pa3pabotky Web-npunoxenus u 6a3
JTAHHBIX

[TK-5 Crioco6HOCTH K (hopMa3aIiuy U aAJITOPUTMHU3AIIMN TTOCTABICHHBIX 33/71a4, K
HaIMMCaHUIO MPOrPaMMHOTO0 KOJIa C UCIIOJIb30BAHUEM SI3bIKOB IPOrPaMMUPOBAHUS,




OTIpeJIeJIEHUs] 1 MAaHUITYJINPOBAHUS TAHHBIMH U 0()OPMIICHHIO TPOTPAMMHOTO KOZa B
COOTBETCTBHH YCTaHOBJICHHBIMHU TPEOOBAHUSIMU

IIK-5.1 OreHUBaeT Ka4eCTBO MAaTEMATUYECKON MOACTH IpU  (hopMaTH3aAIHH
3aJla4M MPEeIMETHON 00JIacTH

[IK-5.2 OlnieHUBaET Ka4eCTBO pa3pabOTaHHBIX aITOPUTMOB JIJIS TTOCIICTYIOIIETO
KOJIUPOBAHUS

IIK-5.3 OrneHuBaeT BHIOOP MPOTPaMMHBIX CPEJICTB ISl IPOTPAMMHUPOBAHMS 1

MaHHITYJIMPOBAHMSI JAHHBIMH B COOTBETCTBUH YCTAHOBJICHHBIMU
TpeOOBaHUSIMHU




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHCIIe:
— KOHTaKkTHas pabora — 35,1 akaz. 4acos:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 3,1 akaj. 4acos;

— caMmocTosITenbHas pabora — 37,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
o KOHTaKTHas paboTa E z dopma TeKyIero
S B
N B aKaJl. yacax 5] u KOHTPOJIS
Paznen/ Tema 3 (B acan ) == A . P Kox
g & © | camocrosTenpHOM | ycmeBaeMOCTH U
JIACIMTUTAHBI 3 e = 6 . | xommerenuu
O g g paboTHI MPOMEKYTOTHON
Tek. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1. OCHOBHBIE KOHIICTIIIUH.
IIporpamMMHBI€ CpesicTBa.
CamocrosTenpHoe
1.1 dannbie, vHGOpManus, n3ydeHue Becena —
3HaHus. JKU3HEHHBIN UK 2 2 6 yueOHOM U 00CyX/ICHHE. IK-5.1
JaHHBIX. Hay4YHOU YerHbli onpoc
JUTEPATYpPbI
CamocrosTensHoe
U3y4YeHHE
8 yueOHOM U Becena
HAay4YHOU
1.2 TIporpamMHBbIe i o0cyxieHHe.
MHCTPYMEHTBI U CPEIbI JIMTCPATYPEL. Ananus
Y ’ 2 2 6 TToaroroBska k I1K-5.3
Python (Google 1A6ODATODHOM MPOTPaMMHOTO
Colaboratory). R (RStudio). oY KOza.
) VYerHbii onpoc.
Brinmonnenue
nabopaTopHOM
paboTHL.
Wroro no paszneny 4 4 12
2. [IpenBapurenpHas o6paboTka
naHHblX. Knacrepuzanust.
CamocTosaTenbHOoe
U3y4YCHHE
y4ueOHOi u Becena —
Hay4YHOU
i o0cyxIeHHe.
2.1 IIpoBepka KOPPEKTHOCTH JIUTEPATYPBI. Ananms TK-5.2 TIK
na"HeiX. Jlornueckuit 2 2 6 TToaroroBska k .
MPOrpPaMMHOTO 1.1
aHaIINn3. nabopaTopHOMY Koma
3aHSTHIO. o
8 YcTHBI ompoc.
Brimonnenue
nabopaTopHOI
paboThL.
CamocrosTensHoe becena —
H3y4YCHUE 00c CHUE. I1K-5.2, TIK-
2.2 3aauu KJIacTepHU3aluu. 2 2 6 yrenr YA
yueOHO U Amnanus 1.2
Hay4YHOU MPOrPaMMHOTO




JUTEPATYPBHI.
TToaroroBka k

nabopaTopHOMY —
3QHSTHIO. M
VYerHbi ompoc.
Brinonxenue
nabopaTopHO’
paboTsl.
Hroro no pazzneny 4 4 12
3. [locTpoenne nporHo30B.
Pabora ¢ TeKCTOBBIMU JAHHBIMHU.
CamocTosiTensHOe
U3yUYCHHE
yqe6H01/1“1/1 Becena
HaY4HOH
suTepaTyphl o0CyXK/IeHHe.
3.1 Meronpt ) Amnanm3 [IK-5.3, TIK-
4 4 7,2 ITogroroBka k
TIPOTHO3UPOBAHUSL. MIPOrPaMMHOTO 1.3
nabopaTopHOMY Kona
3aHSITHIO. 8.
VYeTHbIl onpoc.
Brmonmnenue
nabopaTopHO
paboTslL.
CamocTosiTenpHOe
U3yUYCHHE
yqe6Honun Becena —
Hay4YHO
sTepaTyphI o0CyXK/IeHHE.
3.2 PaboTa ¢ TEKCTOBBIMH ’ Amnanuz I1K-5.2, TIK-
4 4 6 TloaroroBka k
JTAaHHBIMH. IPOrpaMMHOIO 1.2
nabopaTopHOMY cona
3aHSATHIO. -
VYeTHbIl onpoc.
Brinmonsenue
nabopaTopHOi
paboTsl.
HWroro no pazaeny 8 8 13,2
4. Kontponn
IK-5.1, TIK-
4.1 BHeayauropHast 5.2, IIK-5.3,
KOHTaKTHast paboTa. [IK-1.1, TIK-
1.2, TIK-1.3
I1K-5.1, TIK-
5.2, [IK-5.3,
4.2 TloAroToBKa K IK3aMeHYy. TK-1.1, TIK-
1.2, TIK-1.3
HWroro no pasaeny
Hroro 3a cemectp 16 16 37,2 9K3aMeH
Uroro no aucuuruinee 16 16 37,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOIOTUN OPUEHTUPYIOTCS HA OPraHU3AIHIO
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno/1aBaTess).

Cemunap — 6ecea mpernoiaBaTensi 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepeyHeM peKOMEHIYyeMOM 00s3aTeIbHON U TOTIOTHUTEILHON TUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUHN U HABBIKOB
10 TIPEAJI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2. TexHonoruu MpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOrO Mpoliecca,
KOTOpasi mpe/roiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON A TETbHOCTU
CTYJIEHTOB.

3. laTepakTUBHBIE TEXHOJIOTUU — OpraHu3aius 00pa3oBaTeIbLHOrO Mpollecca,
KOTOpasi MperoiaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /711 HUX 00pa30BaTeNIbHOTO pe3ysbTara.
Hapsiny co cnenyanu3upoBaHHBIMU TEXHOJIOTUAMHU TaKOTO POJA MIPUHIIMII HHTEPAKTUBHOCTH
IIPOCIICKHUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
HHTepakTUBHOCTD MO/Ipa3yMeBaeT CyObEKT - CYObEKTHBIE OTHOLLIEHUS B XO/1€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbI.

@DopMbl YUeOHBIX 3aHATHUIH € UCTIOIB30BaHUEM CHEIIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUIAHUPOBAHHBIMU OIIMOKaMH), JeKIHs-0ecena, JTeKIHs-UCKYCCHsl, JeKIHsI—TIpecc-
KOH(epeHIHs.

4. NupopManinoHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUU —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLECcca, OCHOBAHHAS HA MPUMEHEHUN
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OneHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI

a) OcHoBHas JIUTEpaTypa:

1.Mutsikos, E. C. UckyccTBEeHHBIN HHTEIUICKT ¥ MAalTMHHOE O0OydeHue : yaeOHoe
nocobue st By30B / E. C. Mutsikos, A. I'. IlImenesa, A. U. Jlagpiaun. — 2-e u3f., crep. —



Cankr-IlerepOypr : Jlans, 2026. — 252 ¢. — ISBN 978-5-507-51198-3. — TekcT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/507451 (nara obpamienus: 08.03.2026). — Pexxum gocrymna: s
aBTOPU3. II0JIb30BATEIICH.

2. Matnod¢, H. UckyccTBo mporpammupoBanus Ha R. Ilorpyxkenue B 6onbiine
TaHHbBIE : MpakTHuyeckoe pykoBoacTBo / H. Matnodd. - Cankr-IlerepOypr : [Turep, 2019. -
416 c. - (Cepus «bubmmoreka nporpammuctay). - ISBN 978-5-4461-1101-5. - TekcT :
anektponHbii. - URL: https://znanium.com/catalog/product/1733504 (nara obparieHus:
03.05.2023). — Pexwum q0CTyIa: MO MOIMKUCKE.

0) JonmosiHuTebHAS JUTEpaATYpA:

1. Hetiten, I1. Python: MckyccTBeHHBINM HHTEUICKT, OOJIBIINE TaHHBIC H 00TaYHbIe
BBIUUCIICHUS : TpakTHyeckoe pykoBoactso / I1. [leiiren, X. [eitren. - Canxr-IleTepOypr :
[Tutep, 2020. - 864 c. - (Cepus «/lns mpodeccronanosy). - ISBN 978-5-4461-1432-0. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1733685 (nata
obpamienust: 03.05.2023). — Pexwum qocTyna: 1mo moAmnucke.

B) MeTtoanueckue yKazaHus:

1. CrankeBuy, JI. A. HMHTemIeKTyaqbHbIe CHCTEMBI M TEXHOJIOTUH | YUCOHHK U
npakTukyM Juist By3oB / JI. A. CrankeBud. — 2-¢ u3J., nepepad. u qor. — Mocksa :
WznarensctBo FOpaiit, 2023. — 495 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-
16238-7. — Texkcr : anexTpoHHsbIi // OOpa3oBarensHas ardgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530657 (nara obpamenus: 03.05.2023).

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevenue

HaunmenoBaunue

0o Ne orosopa Cpok efCTBUS THUIIEH3UH
Anaconda Python |cBoGoaHo pacripoctpansiemoe [10 OeccpouHo
Deductor Studio | CorarieHue o cOTpyJHUYECTBE ecehOtio
Academic Ne06-2901\08 ot 29.01.2008 p
Scilab
Computation cB000AHO pactpocTtpansemoe [10 O6eccpoyHO
Engine
NotePad++ cB00OHO pacnpocTpansemoe [10 6eccpodHo
MS Office 2007 |\ 135 o1 17.09.2007 Gecepoumo

Professional

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanwme xkypca CchlIKa
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepI/IaJ'II)HO-TCXHI/I‘IeCKOC obecneyeHne JUCHHUIIIINHBI BKIIIOYACT:



JlexuumonHas aynuropus ayn. 282 — MynbTUMeIuTHBIE CPECTBA XPAHEHMS],
nepefayd U npeicTaBiIeHUs HHPOPMALUY;

Kommnbrotepasie kinacesl LlenTpa uapopmannonnsix Textonoruid @I'bOY BITO
«MI'TY um. I'.'1. HocoBay» — [lepcoHanbHble KOMIBIOTEPHI, 00bETUHEHHBIC B JIOKAIBHBIC
CETH ¢ BbIX00M B Internet, ocHaiieHHbIE COBPEMEHHBIMH IIPOTrPAMMHO-METOJUUYECKUMHU
KOMIUIEKCAMH [T PELICHHS 33]a4 B 00J1aCTH WH(POPMATUKH U BBIYUCIUTEIBHON TEXHUKH;

Aynuropuu i CaMOCTOSITENIbHON pa0OThI: KOMIIBIOTEPHBIE KJIACCHI; YUTAJIbHBIE
3aiel Oubmmoreku — ayn. 282 u xkinaccel YUT u ACY;

[TomernieHust 17151 CaMOCTOSITENBHON pabOTHl 00YJAIONINXCsl, OCHAIICHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JI0CTYIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpeAy OpraHU3aIMH — KJIACCHI
YUT u ACY;

[ToMerienust 7st XpaHeHHs U TPOPHIAKTHIECKOTO 00CTy)KUBaHUS y4eOHOTO
obopynoBanus — LlenTp nHOpMaIIMOHHBIX TEXHOJIOTHIA — ayn. 372.

Ipunoscenue 1

Yueono-memoouueckoe obecneuenue camocmoamenvHoi padomol 00yuarOuuxcs

B TeueHue cemecTpa Kax bl CTYJCHT BBITIOJIHSET JIabopaTOpHbIE PadOTHI.

Jlaboparopuas pabota Nel. JlanHbie HHPOpPMAITHS, SHAHHMSL.

3ananue 1 (HOpOroBbIi ypOBEHB). DIEMEHTapHas padoTa C TaHHBIMH.
1.1. Bo3pMuUTE B OTKPBITOM JIOCTYIIE TEKCTOBBIN (aits B popmare dOCX. TekCcT 10/mKeH
coliep)KaTh JMAaKpUTHYECKUe 3Haku. IIpeoOpasyiite ¢aitn B mpeacraiexue pdf.
Ouenure n3meHenue oobeMa (aiina.
1.2. CrenepupyiiTe Cc NOMOIIbIO CBOOOAHO JOCTYMHOW HEHpOCeTH (Harpumep,
GigaChat) pactpoBoe 11BeTHOE H300paKeHHE KHBOTHOTO WIIM PACTCHHS (NIPU HATUYUN
XYJ0KECTBEHHBIX CIOCOOHOCTEH MOKHO HApUCOBATh CaMOCTOSITENBHO). Pa3smecture
ero B (aiine (jpeg, png). Onenure oObeM monydeHHOro ¢aiina. BeraBbre ¢aiin ¢
M300paK€HNEM B TEKCTOBBIM TOKYMEHT.

3amanue 2 (MOPOTOBBIN yPOBEHB). DieMeHTapHasi 00paboTKa JaHHBIX.

2.1 IloacuuTaiiTe KOIUYECTBO CIOB B TEKCTOBOM (haiine.

2.2 TloacunTaiiTe KOJIUYECTBO CTOI-CJIOB B TEKCTOBOM (haiie.

3ananue 3(moporoBelii ypoBeHb) V3Bieuenne nHGopMaIum.

3.1. Beizenure B IBETHOM M300paXE€HUU COCTABJISIFOIINE, COOTBETCTBYIOIE OCHOBHBIM IIBETAM.

3.2. BoiBequTe 5TH N300pakeHusl.

3ananue 4 (CpeaHu YpOBEHbD)

4.1. C moMomnibio Mporpamm maketa CV2 mpeodpasyiite n300pakeHne u3 1BETHOTO B

MOHOXPOMHOE€ IpE/ICTaBICHHE

4.2. C moMomIbio MporpamMm M3 MaKeTa CV2 BBIACIUTE KOHTYPHI HA MOHOXPOMHOM H300paKEHUH.

3ananue 5 (BICOKUN YPOBEHD)

5.1. 3anporpammupyiiTe MOUCK HanbOJIee YacTO BCTPEUAIOIINXCS B TEKCTOBOM (haiiiie CioB.

5.2. 3arporpaMMUpyHTE T€ )K€ ACUCTBUS, UCKIIFOUUB U3 PACCMOTPEHHUS CTOM-CIIOBA.

5.3. CreHepupyiiTe aHATIOTMYHBIN MPOrpaMMHBIN KO/ ¢ ToMoIIbko Heipoceteit GigaChat u

Deepseek

5.4. CpaBHHUTE IONYYEHHBIA KaXKIBIM U3 CIIOCOOOB MPOTPAMMHBII KOJT IO KPUTEPUSIM:

MPAaBUIBHOCTb, Y1000UUTAEMOCTh, IPUCTIOCOOIEHHOCTD K JOPaOOTKE.

JlaGopatopHas pabota Ne2.
3amanne 1 (moporoBeiii ypoBeHb) OCHOBHI si3bIKa MporpamMmMmupoBanus R. [lepen BeimonHeHEM
paboThI CTYICHT JOJDKEH CO3/1aTh yueTHYIo 3anuch B cpene POSIT Cloud u momyuuTts st paboThl
CBOOOJTHO pacTpOCTpaHsIeMbIi (aitn B popmare CSV.
1.1.BeimonHUTE CpeAcTBaMM si3bika R apudmernueckue ASHCTBHS HAJ YHUCIOBBIMU
MIEPEeMEHHBIMU (CI0XKEHHUE, BHIYUTAHNE, YMHOKEHUE, IeTICHHE).
1.2.BeinonHUTE CpENCTBAMU s3bIka R melicTBUS HaJ CTPOKOBBIMU IEPEMEHHBIMU



(KOHKATEHAIHSI, U3BJICYCHHUE MTOACTPOKH ).
3amanwue 2 (MOPOTOBBIN YPOBEHB)
2.1. CocraBbTe U3 OJTHOTUIHBIX JaHHBIX (YUCIOBBIX, CTPOKOBBIX) HE MEHEE TPEX MAaCCHUBOB.
2.2. BeinosnHUTE Ha/l MACCUBAMU OIEpAllMH, JOMYCTUMbIE TUIIOM JaHHBIX, U3 KOTOPBIX
COCTaBJIEHBI MaCCHBBI.
3amanue 3 (CpeaHUl YPOBEHbD)
3.1. CocraBbTe U3 Pa3HOTUIIHBIX JAHHBIX HE MEHEE TPEX CIIUCKOB.
3.2. BeinonHuTe HajJ COUCKaMU JEUCTBUSA, TONYCTUMBIE JJISl UX CTPYKTYPBHI.
3.3. BersicHuTE, AOMYCTUMBI JIM TIORJIEMEHTHBIE OTIEPALIUH /ISl MACCHBOB U CIIUCKOB.
3amanue 4 (BBICOKMI YPOBEHB)
4.1. 3arpy3uTe BbIaHHBIN BaM (aiin B popmate CSV.
4.2. Buecure nannsie u3 3toro (aiiza B data.frame.
4.3. BHecute nanHble U3 3Toro (aiina B tibble.
4.4. Chopmynupyiite cxoactsa u pasnnuus data.frame u tibble.

JlaboparopHnas padora Ne3. IIpensapurensHas o6padoTka nanHsix. [IpeodpazoBanue Raw Data B
Tidy Data. Ananu3 BBIOPOCOB.
3adanue I(nopozosuvlii yposeHv)

1.1. 3arpysuTe npejacTaBieHHbIN Habop qaHHBIX B data.frame wiu tibble.

1.2. 3arpysuTe npejacTaBieHHbIH Ha0Op naHHBIX B data.frame wm tibble.

1.3. Ilpoananusupyiite CTpOKH TaOIMILBI C OTCYTCTBYIOLMMH JAHHBIMU.

1.4. Omnpenenute criocod paboThl C HUMHU.

1.5.

1.6.
3aoanue 2 (nopozosviii yposeHv)
2.1. Tlonyuure cpencrBamu R u Python ocHOBHBIE XapaKTEPUCTHKHU JIJIsl YUCIIOBBIX U
KaTeropuasbHbIX JTaHHBIX.
2.2. llonyunte pobacTHBIC OIIEHKH IEHTPAIBHOTO TOJIOKEHHS U pa3dopoca
2.2. Co3naiiTe 13 HECKOJIIBKMX aTOMOB C ITIOMOIIIBIO PEKYPPEHTHOTO MPUMEHEHUS (PYHKIIUHM CONS
MHOTOJIEMEHTHBIH CITUCOK.
3aoanue 3 (nopozosuwiii yposens)
3.1. BemmonHuTe cpeicTBaMu rpaduueckux oudmrorek Python u R rpaduyeckuii ananus naHHBIX.
3.2. BHMMaTenbHO MpoaHAU3UPYITEe MOCTPOCHHBIE KU ¢ ycamu» (hoxplots). Ocoboe
BHUMAaHHE yJEIUTE JaHHBIM, HE MTOTIABIINM B «SIIUKH)
3aoanue 4 (cpednuii yposens)
4.1. Jlns map 4MCIOBBIX JaHHBIX IOCTPOWTE IMarpaMMBbl paccesiHus. BuzyaiibHO oLieHuTe
HaJIM4YMe 3aBUCUMOCTH (3TO He 00OCHOBAHUE, a TOJBKO MPEAnoaoxkeHue!).
4.2. OueHnTe HATMYME KOPPEISIIIANA MEKIY TaHHBIMH, MIPEIICTABICHHBIMH B CTOJIOIE.
Omnpenenure, Kakoi U3 KO3PPHUIMEHTOB KOPPESAILIH LEIeCO00pa3HO UCTIOIb30BATh.
4.3. IlpoBepbTe rUNOTE3Y O HE3HAYMMOCTH (3HAUMMOCTH) BBIUMCIEHHOTO KO3 dUIIMeHTa
KOPPEIALHH.
3aoanue 5 (8vlcoxuii yposenn)
5.1. CocraBbTe Ha s3bIKe R mporpammy /i1 BHIIOTHEHUS Pa3BEIOYHOTO aHATN3a IaHHBIX.
5.2. CoctaBbTe Ha s13b1ke Python nmporpaMmy fj1s BRITIOIHEHHS Pa3BEA0YHOIO aHAIN3a IAHHBIX.
5.2. CrenepupyiiTe aHaJIOTHYHBIC TIPOTPaMMBI Ha si3bIkax Python u R ¢ momomrsio HelipoceTeit
GigaChat u Deepseek.
5.3. CpaBHHUTE MOITYUYEHHBIN KXIBIM U3 CIIOCOOOB MPOTPAMMHBIN KO IO KPUTEPHSIM:
MPABUJIBHOCTb, Y1000UMTAEMOCTb, IPUCIOCOOIEHHOCTh K JOpaboTKe.

JlaGopaTtopnas pabota Ne4. TIpoBepka cTaTUCTUUECKOW THIIOTE3bI O TTapaMeTpax reHepaTbHON
coBokynHocTH. [IpoBepka cTaTuCTUYECKOM THIIOTE3BI O 3aKOHE pacnpeaeneHus. Kiacrepuzanus.
[IpoBepKy CTaTUCTUUECKON TUIIOTE3BI CIEAYET BBIOIHATh PU YpoBHE 3HAaUMMOCTH (.95
3adanue I(nopozosulii yposeHv)

1.1. IlpoBepbTe CTATUCTUYECKYIO TUTIOTE3Y O PABEHCTBE MAaTEMaTHUECKOIO OKHIaHUS



3aJaHHOU BEIUYUHE.
1.2. TIpoBepbTe CTATUCTUYECKYIO TUIIOTE3Y O 3aKOHE pacmpeeeHus Isl BHIOOPKH 110
kputeputo Konmoroposa-CmupHoBa.
3aoanue 2(nopoeoswiii yposenn)
2.1. BeImonHuTe KJIacTepU3aIuio JaHHbIX 1o MeToay K cpennux (K_Means).
2.2 BBINOTHUTE HEPAPXUUECKYIO KIACTEPU3ALIMIO TEX YK€ TaHHBIX.
3adanue 3 (cpeonuii ypogetv)
3.1. [IpoBephTe rUnoTe3y 0 HATMYUU PA3TUUUN MEKIY JBYMs BBIOOpKaMU METOJIaMU
onHo(dakropHoro aucrnepcuonnoro ananmsa (ANOVA)
3.2. [IpoBeppTe rUnoTe3y 0 HATMYUK PA3IUUUN MEXTY IBYMs BBIOOPKAMU METOJaMU
nByxdakropHoro aucnepcuonnoro ananmza (ANOVA).
3aoanue 5 (8vicoxuii ypoeetn)
5.1. Pa3paboraiiTe mporpammy Ha si3bIke R, mpeHa3HAYCHHYIO JJIs PeIICHUS
BBIIICTICPEUNCIICHHBIX 3a/1a4
5.2. PazpaboraiiTe aHaIOrHYHYIO IIpOrpamMMy Ha si3bike Python.
5.3. CrenepupyiiTe aHaJOIHYHbBIE IPOTPAMMBI € IOMOIIBI0 Helipoceteit GigaChat u Deepseek.
5.4. CpaBHHTE MOTYYEHHBIN KXIBIM U3 CIIOCOOOB MPOTPAMMHBINA KO/ IO KPUTEPHSIM:
MPAaBUIBHOCTb, Y1000UMTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOopaboTKe.

JlaboparopHuas pabota NeS. [Toctpoenue craructudeckux 3aBucumocteid. LASSO u
Ridge-perpeccus.
3ananue 1(1oporoBuIi ypOBEHbD)
1.1 JIns ABYX YMCIIOBBIX HEPEMEHHBIX MOCTPONUTE JIMHEHHYIO 3aBUCUMOCTb. OLeHHuTe
pe3yibTar.
1.2 JIns OBYX YMCIIOBBIX NEPEMEHHBIX MOCTPOWTE MOJIMHOMUAIBHYIO 3aBUCHUMOCTb.
Onenure pe3ynbrar.
3ananue 2(IOpOroBbIi ypoBEHb)
2.1. IlocTpoiiTe TMHEHHYIO 3aBUCUMOCTh OJTHOM YMCIIOBOM MEPEMEHHON OT HECKOJIBKUX
YHCIJIOBBIX NepeMEHHBIX. OLIEHUTE pe3ynbTar.
2.2. IlocTpoiiTe MOJIMHOMHUATBHYIO 3aBUCUMOCTh OJTHOM YUCIIOBOM MIEPEMEHHOU OT
HECKOJIBKUX YHMCIIOBBIX MepeMEHHBIX. OLIEHUTE pe3ybTar.
3ananue 3 (cpeaHH ypOBEHb)
3.1. IlocTpoiiTe TMHENHYIO 3aBUCUMOCTh OJHOW YMCIIOBOM MEPEMEHHOM OT HECKOJIBKHUX
YHCIIOBBIX IEPEMEHHBIX C MOMOILBIO NepcenTpoHa. OLeHUTe pe3yabTaT.
3.2. IlocTpoiiTe MOJIMHOMHAIBHYIO 3aBUCUMOCTD OJTHOM YHCIIOBON IIEPEMEHHOM OT
HECKOJIbKUX YHCIIOBBIX IIEPEMEHHBIX C MIOMOILBIO NepcenTpoHa. OueHuTe pe3ybrar.
3ananue 4(cpeaHUN ypOBEHb)
4.1. ITocTpoiiTe NOJUHOMHAIBHYIO 3aBUCUMOCTb OJHON YMCIOBON NEPEMEHHOM OT
HECKOJIbKUX YHMCIIOBBIX NepeMeHHbIX MeToamu LASSO-perpeccun.
4.2. ITocTpoiiTe NOJUHOMHAIBHYIO 3aBUCUMOCTh OJHON YMCIOBOM EPEMEHHOMN OT
HECKOJIbKMX YHCIIOBBIX IEpEeMEHHBIX MeTogamMu Ridge-perpeccum.
3aoanue 5 (8vicoxuii yposetn)
5.1. Pa3paGoraiiTe mporpamMmy Ha si3bike R, npenHa3HaueHHYIO JJIs pelIeHUs
BBIIIIETIEPEYNCIICHHBIX 3a]1a4.
5.2. Pa3zpaboraiiTe aHaIOrM4HYIO IpOrpamMMy Ha si3bike Python.
5.3. CreHepupyiiTe aHaIOTHYHBIC TIPOrPAMMBI C TOMOIIBI0 HelipoceTelr GigaChat u
Deepseek.
5.4. CpaBHHUTE IOTYYEHHBIH KaXKIBIM U3 CIOCOOOB MPOrPAMMHBIH KOJT IO KPUTEPUSIM:
NPaBUIBHOCTb, Y000YUTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopadoTKe.

JlaGopatopHas pabota Ne6. O6paboTka «chIporo» Tekcra. Pa3merka mo yactsm pedm.
JlemmartH3anys ¥ CTEMMUHUPOBaHUE. BhIABIEHNE HMEHOBAHHBIX CYIIHOCTEH.
3ananue 1(oporoBblif ypoBeHb)

1.1. B oIHOM H3 TEKCTOB, BXOASAIINX B COCTAaB Kopiryca gutenberg, BEIMUCITUT YaCTOTHI



MOSIBJICHUS 3a/IaHHBIX CIIOB.
1.2. Ty xe paGoTy MPOBECTH C CHIPHIM TEKCTOM.
3ananue 2(OporoBbId YpOBEHbD)
2.1. Jlng 3a1aHHBIX CJIOB ONpeAenuTe OJIM30CTh Mo MeTpuke JIeBeHmTeliHa
2.2. J1nst 3a1aHHBIX CJIOB OMPEACIIUTE CEMAHTUICCKYIO OJIH30CTh
3amanne3(CcpeHU YPOBEHB)
3.1. BeInosHUTE JEMMATU3AIMIO 33/IAaHHOTO TEKCTA.
3.2. BoInojgHuTEe CTEMMHUPOBAHUE 3aJaHHOTO TEKCTA.
3ananue4(cpeHU YPOBEHB)
4.1. BeisiBUTE IMEHOBAaHHBIE CYITHOCTH B TEKCTE HA PYCCKOM SI3BIKE.
4.2. BeIsIBUTE UIMEHOBAaHHBIC CYIITHOCTH B TEKCTE HA aHTJIMHCKOM SI3BIKE
3aoanue 5 (8vicoxuii ypoeetn)
5.1. Pa3paboraiiTe mporpamMmy Ha si3bike Python, npeaHa3sHaueHHYO IS peIICHHSI
BBIIICTIEPEYUCIICHHBIX 33]1a4.
5.2. CrenepupyiiTe aHaJIOTHYHBIC IPOrPAMMBI C TOMOIIbI0 HelipoceTerr GigaChat u
Deepseek.
5.3. CpaBHHTE TIOTYYEHHBIA KXKIBIM U3 CIIOCOOOB MTPOTrPAMMHBI KOJT TIO KPUTEPHSIM:
MPAaBUJIBHOCTb, Y1000UMTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOPaOOTKE.

I[punoxenne 2. OueHoYHbIE CPeACTBA 1JI5 IPOBeAeHHUS MPOMEKYTOUYHON aTTeCTAlIUH
a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEJACTBA /IJIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTalluM:

Kon WNHaukatop NOCTKEHUS
OrneHoYHbIE CpeICTBA
WHIAUKATOpA KOMIICTCHIIUH

ITK-5: Crioco6HOCTS K (l)OpMaJ'II/ISaL[I/II/I " aJIrOpUTMHU3alu1 NOCTABJICHHBIX 3a/1a4, K HAIMCAHUTIO
IporpaMMHOTI0O KOJia € UCIIOJIb30BAHHUEM SA3BIKOB IMIPOTrpaAMMUPOBAHUSA, OIIPEACICHNUA U MAHUITYJIMPOBAHUA
JaHHBIMHA U O(i)OpMJ'ICHI/IIO IMporpaMMHOTO KOJia B COOTBETCTBHMU YCTAHOBJICHHBIMU Tpe6OBaHPI51MI/I

IIK-5.1 OLieHUBAET Ka4eCTBO Ilepeuenv meopemuueckux 6onpocos

MaTeMaTUYEeCKON MOJIEITH o
Hannbie n undopmanums. Konnenmus Data Mining.

Crnenuduka 00NbIINX JaHHBIX.
Konnenus “Data Driven Organization
[Ipumenenne koHuEeNMi QYHKIIMOHAIBHOTO
MPOrpaMMHUPOBAHUSI IPU 00PaOOTKE OONBITUX
JTAHHBIX.
5. KoHmenus kauecTBa TaHHBIX.
6. UYwmcioBbie U KaTeropHaIbHBIE TaHHBIE.
7. T'paduueckue 1aHHBIE.
8
9

npu popMaTH3auH
3aJ1a4u MPEeIMETHOM
o0OJactu

Ll

Buneonannsie.
. TexctoBble naHHBIE.

10. [TpuHIMITBI pa3BEOYHOTO aHAIA3A JTAHHBIX.

11. PoGacTHbIE OIIEHKHU IIEHTPATHHOTO MOJIOKEHHUS
JTaHHBIX.

12. PoGacTHbIe OLIEHKH BapHaOeIbHOCTH JaHHBIX.

13. Koppemnsmwust o [Tupcony u ee nmpumMeHeHue B paboTe ¢
OOJIBIIUMU JAHHBIMHU.

14. Koppemnsnus no CniupMeHy U ee IpuMeHeHHe B paboTte
¢ OOJIBIIUMU JTAHHBIMH.

3aoanus Ha pewenue 3a0au u3 npoPdeccuoHaIbHOU 00IACMU,

KOMNJIEKCHbLE 3A0aHUs

3aganue 1.




Kon
WHIMKATOPa

Muaukarop gocTmkeHus
KOMIIETCHIINU

OneHoYHBIE CpeICTBA

1.1. [Tomyunute poOACTHYHO OICHKY I[EHTPAJIbHOIO
TMIOJIOKCHHUS 33JJAaHHOTO Ha0opa TaHHBIX.

1.2.Tlonyunte poOAcTHYH OIEHKY BapuaOEIbHOCTH ISt
3a/IaHHOT0 HA0Opa JIAHHBIX.

3ananue 2.

2.1. Pa3paboraiiTe mporpaMMy JUIsi HAXOXICHUS KOPPEIISAIIUU
o [Tupcony ¢ ucrons3oBanuem dyukiwii Python wim R.
Pa3paboraiiTe aHATOTHYHYIO TPOTPAMMY C TIOMOIIBIO
NU-cucrem. ConoctaBbTe pe3yiabTaThl.

2.2. Pa3paboraiiTe mporpaMMy JUisi HAXOXICHUS KOPPEIIAIIUU
no CrimpMeHy ¢ ucnosib3oBanueM GpyHkiumi Python wmm R.
PaspaboraiiTe aHATOTHYHYIO TPOTPAMMY C TIOMOIIBIO
NU-cuctem. ConocTaBbTe pe3ybTaThl.

I1K-5.2

Or1leHUBAaET Ka4eCTBO
pa3paboTaHHBIX
AJITOPUTMOB JIs
MOCJEYIOIIETO
KOJAUPOBAHUSA

Hepeqenb meopemu4ecKux 6onpocoe

Pacnpenenenue naHHbIX U €r0 aHAIM3.

byrcrpen B aHanuse JaHHBIX.

Buszyanuszanus JaHHBIX YUCIOBBIX JAHHBIX
Busyanu3zanus kareropuajbHbIX JaHHbBIX.

«OrnpsTHBIE» AaHHBIE.

MeTo/1bI IPEBPAILCHHS ChIPBIX IaHHBIX B ONPSTHBIC.
Ouenkn kayecTBa MOJIEIIEN TaHHBIX.

PecaommuuHr npu o1ieHKe KauecTBa MOJIENH.
Knaccudukanus.

0. Kimacrepuzanmsi.

1. Pabora ¢ TEKCTOBBIMH JAHHBIMU.

12. Koprychl TEKCTOB M UX IPUMEHEHHE.

13. BobisiBiIeHHE HMEHOBAHHBIX CYIIHOCTEH B TEKCTE.

14. CemaHTHYECKHE METPUKH.

3ananue 1.

1.1. BusyanuszupyiTe HECKOJIbKO Ha0Op JaHHBIX.

1.2. C nomompio rpaduyeckoro CpeacTBa <SIIUK C
ycamu» BbIsIBUTE Menuany, 25% xBaptuwib, 75%
KBapTHJIb, TOJAO3PUTEIbHBIE TaHHbIE.

3aganue 2.

2.1. PazpaOortaiiTe mnporpaMMmy ¢ HCIOJb30BaHHEM
¢bynknuii Python wnum R mis mocTpoeHust «sIiuka c
ycaMmm».

2.2. Pa3zpaboraiiTe TporpaMmy ¢ HCIOJIH30BAHHEM
¢byukuuii Python s BbIYMCIIGHUS 3HAYCHUS METPUKU
JleBeHmTENHA. .

RROONoO~WNE

[IK-5.3

OrneHuBaeT BEIOOD
MIPOTPAMMHBIX CPEJICTB
JUIS1 OpOTPaMMUPOBAHUS U
MaHUITYJINPOBAHUS
JTAHHBIMU B COOTBETCTBUU
YCTaHOBJICHHBIMU

Ilepeuenv meopemuueckux 60Npocos

1. TIpuHIMIIBI OPTaHU3AIUY TPOTPAMMHOTO CPEACTBA
PySpark.

2. Opranmzanus Tabmmnpsl JaHHBIX (DataFrame) B
PySpark.

3. MeTtomb1 pabOTHI ¢ HEOCTAOIITUMH JaHHBIMH B
PySpark.




Kon Muaukarop gocTmkeHus
UHIUKaTOpa KOMIIETCHIINU

OneHoYHBIE CpeICTBA

TpeOOBaHUSAMHU

4. Meroapl TpyIIUPOBKU JaHHBIX B PySpark.

MeTo1bl TOCTPOCHUS SMIIMPUYECKUX 3aBUCUMOCTEN B
PySpark.

Metonsr knactepusanuu B PySpark.

Mertoapl mocTpoeHus pemennii B PySpark.
BrisiBnenne anomanuii B PySpark.

I'paduaeckuii ananu3 ganHbix B PySpark

10 @unbTpanms qanabix B PySpark.

11. TIpoBepka cratucTuueckux runore3 B PySpark.
3anmanue 1.

o

©ooNo

1.1. Bemmonaute huiisTpanuio qanHbx B PySpark.
1.2. BeimonHuTe rpynnupoBKy naHHbIX B PySpark.
3amanue 2.

2.1. Pa3paboraiiTe mporpaMmy it paboThI C HEOCTAIOIIIMH
JaHHBIMHU cpeacTBamu PySpark..

2.2. Pa3paboraiiTe mporpaMmy Ui QUIBTPAIIUN TaHHBIX
meronamu PySpark..

ITK-1: CnocoOHOCTB K aHAIM3Y MPOOJIEMHON CHTyannu, pa3paboTke TpeOOBaHU K cHCTEME, TOCTAHOBKE

ieneit co3manus, pa3paboTke KOHIEIIIMK ¥ TEXHHUECKOTO 3a1aHust Ha co3manue Web-npunokenus,

MpEACTABJICHUA KOHOCTIIINHN, TCXHUYCCKOT'O 3a/IaHUA Ha Web—an/monceHHe ¥ U3MEHCHHUI B HUX

3aNUHTCPCCOBAHHBIM JIMLIAM

IK-1.1 Amnanuzupyet TpeOoBaHuUs
K pa3paboTke
Web-mpusioxenuit u
0a3zaM JaHHBIX

1. TlpumeHeHue 06IauHBIX MIATGOPM MpH padoTe C
OOJIBIIMMU JAHHBIMH.

Meromonorus CRISP-DM.

MeTtoponorus SEMMA.

Cragus Business Problem Definition.

Cramus Research.

Cragnga Human Resources Assessment.

Cramgus Data Acquisition

3a)1aHHe 1

Nookrwd

1.1.BeinonHuTe OLIEHKY TpeOOBaHUN K anmapaTHOM
noanepxxke WEB-pecypca Ha ocHOBaHMM JJaHHBIX O
€ro 3arpyske.

1.2.01eHUTE [UTHTENBHOCTD OXKHUIAHUS KIIMEHTOM OTBETa
omnepatopa call-ienTpa Ha OCHOBaHUM TaHHBIX O
KOJIMYECTBE 3aIIPOCOB B TCUCHHE CYTOK U
JUTUTENIEHOCTH 00CTYKMBAaHUS KJIMEHTA.

Samanue 2.

2.1 NmeroTcst maHHBIE O BO3pAcTe 0OpaIIaonumxcs K
WEB-pecypcy u anutensHocTH obpamenus. [lonrsepante uinu
OIIPOBEPTHHUTE MPEATIOIOKEHNE O HATMYUH CBSI3H.

2.2. ImeroTcst aHHbIE O JOXO/IC YeJIOBEKAa U BPEMEHEM,




Kon
WHIMKATOPa

Muaukarop gocTmkeHus
KOMIIETCHIINU

OneHoYHBIE CpeICTBA

KoTopoe oH npoBoauT B UuTtepuere. Kak monreeauTs min
OTIPOBEPTHYTH MPEATIONIOKEHNE O HATUIHH CBI3H?

I1K-1.2

OlLieHUBaET Ka4eCTBO
pa3pabOTKH TEXHUICCKUX
crieruguKanuil Ha
Web-mpunoskeHust

Konuemmus “Data Driven Decision Culture.
Kuznennsbrit nukn ganasix. Data Capture.
Kuzuennsiii ki gagaeix. Data Maintenance
JKvzuennsrii ukit qanaeix. Data Synthesis.
JKuznennbii nukia nanHeix. Data Usage.
JKusuennslii nuki na"gaeix. Data Publication.
. JXusHenusnii nuki mangbeix. Data Archival.
3aganue 1.

Nooogk~whE

1.1.IIpoBeppTe HaMU4KE CBA3U MEKTY UMEIOLUMUCS
JTaHHBIMU O crouMocTH noaaepsxkanust WEB-pecypca u
KOJMYCCTBOM IIOCCIICHU.

1.2.VImeroTcst JaHHBIE O BpEMEHU BO3HMKHOBEHHUSI cOOs B
paboTe ammapaTypsl U JTTUTSIBHOCTH PEMOHTA.
[ToaTBepaKTE MM OMPOBEPTHUTE MPEIIOIOKEHUE O
HAJIMYUH CBSI3U.

3aganue 2.

2.1. EcTp naHHbIE O 3aTpaTax Ha KaXKJbli 3Tall )KU3HEHHOTO
LUKIJIa JaHHBIX. Kak MoaTBEpAUTh WU ONIPOBEPTHYTH HATTUUHE
3aBUCUMOCTEH /17151 OOJIBIINX MaCCUBOB OTHOCHUTEIHHO
OJHOPOJAHBIX TaHHBIX?

2.2. ImeroTcs TaHHbIE O 3aTpaTax Ha AU3aiH U JOXOJHOCTH
WEB-pecypco . Kak noarsepauTs Wil OIpoOBEPTHYTh
HaJW4He 3aBUCUMOCTH?

I1K-1.3

OrneHuBaeT Ka4ecTBO
IPOEKTa Ha Pa3paboTKy
Web-npusoxenus u 6a3
JAHHBIX

1. Opranuzanus tTabnuiel 1anabix (DataFrame) B
PySpark.

2. Metoapl paboTHI C HEJIOCTAONUMH JAaHHBIMH B

PySpark.

Metoap! rpynnupoBky JaHHbIX B PySpark.

Mertoabl TOCTPOEHUS SMIIUPUYECKUX 3aBUCUMOCTEN B

PySpark.

Mertonp! knactepu3zaiuu B PySpark.

Metosl moctpoenus pemenuit B PySpark.

BeisiBnenune anomanuii B PySpark.

I'padmueckuii ananuz nqanHsx B PySpark

. @uibTpanus nanHbix B PySpark.

3ananue 1.

b ow

©wWooN U

1.1 Kaxnasiit WEB-pecypc xapakTtepusyercs cruinem
oopmienus, TeMaTUKON. FIMeroTcst TaHHBIE O
BO3pacTe MOCTOSIHHBIX noceTuTenel. Kak mpoBectu
kiacrepuzanuio WEB-pecypcos?

1.2.VImeroTcs cBeIeHHs O pacXxoax Ha MPOJABUKEHUE
ToBapa B InTepHeTe u Ha TeneBueHuu. [IpoBonsarcs
OIIPOCHI TOKYTIATENIeH 0 TOM, KaK OHH Y3HAJIM O TOBape.




Kon Muaukarop gocTmkeHus

OneHoYHBIE CpeICTBA
MHINKATOpa KOMIIETCHIIUU

[IpemnoxuTe cnocod g0Ka3aTh UK OMPOBEPTHYTH
MPEATIONO0KEHNUE O MPEAIIOYTUTEILHOCTH BIIOKECHUS
CpeACTB Ha pekiamy B UHTEpHET.

3aganue 2.

2.1. ImeeTcs 6OBIIOE KOMNYECTBO «HEAKKYPATHBIX)» TAHHBIX O
nponaxkax B MurepHer. Kak ¢ momorsto PySpark cienats atu
JaHHBIC TPUTOIHBIMH I 00pabOTKH?

2.2. B lHTepHeTE perynsapHo MyOnruKyIOTCS TPOTHO3BI OTOBI.
Taxoke myOaMKyIOTCS JaHHBIE O PeasbHBIX JaHHBIX. Kak ¢
nomoIipo MetoaoB Big Data orieHUTh TOYHOCTH IPOTHO30B
OrobI?

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OllCHUBAHUSI:
[TpomexyTouHas aTTeCTalus M0 AUCHHUILTHHE «AJITOPUTMBI 00pa0OTKU OOJIBIINX JTaHHBIX
BKJIIOYAET TEOPETHUCCKUE BOMIPOCHI, TO3BOJIAIOIINE OIIEHUTh YPOBEHD YCBOCHHMSI 00YUYaAIOIIMMUCS
3HaHW, U MPAKTHYECKUE 3aJIaHUS, BEISIBIIIONINE CTEIICHb CPOPMHUPOBAHHOCTH YMEHHUN U
BJIQJICHUU, TIPOBOAUTCS B (hopMe B hopMe IK3aMEeHa.
DK3aMeH 10 AUCHIUILUIMHE TPOBOIUTCS 110 PE3yabTaTaM OTYETHOCTH 32 BBIIIOJHCHHBIC
CaMOCTOSTEIIbHBIC pa0OTHI C OIIPOCOM B YCTHOM (hopMe 110 3Taram BBITIOJIHEHUS B
Oecene-00CyKICHUH Ha JIEKIMOHHBIX 3aHATHUSX.

Kpurtepuu oneHku
— Ha OILICHKY «OTJIHWYHO» — ITOJIHO PACKPBITO COJICpPKaHNE MaTepualia; YETKO U PAaBUIIBHO JIaHBI
OTIpeICIICHUsT M PACKPBITO COJIEP)KaHKe MaTepHalia; OTBET CAMOCTOSITEIbHBIN, IPHU OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPHOOPETEHHBIC paHee,
— Ha OILIEHKY «XOPOIII0» — PACKPHITO OCHOBHOE COJIEpyKaHKWe MaTeprasia B 00bEMe; B OCHOBHOM
NIPaBUJIBHO JIaHBI ONIPE/ICIICHUS, TOHATHUS; MaTEpPHUall U3JI0KEH HEMOJHO, IPH OTBETE JIOMYIICHBI
HETOYHOCTH, HapyIIeHa MOCIIE0BATEIbHOCTD U3JI0KEHUS; TOMYIIEHBI HEOOIbIIINE HETOUHOCTH
NIPY BBIBOJIAX M UCTIOJIh30BAHUU TEPMHUHOB; MPAKTHUECKUE HABBIKK HETBEP/IBIC;
— Ha OIICHKY «Y/I0BJIETBOPHUTEIbHO» — YCBOCHO OCHOBHOE COJICpPIKaHHE MaTepraa, HO U3JI0KEHO
(bparmMeHTapHO, HE BCET/1a MOCIIE0BATEIbHO; OTNPEACICHUS U MOHATHS JaHbl HE YETKO,
NPaKTUYECKHE HABBIKU CIIA0bIC;,
— Ha OILIEHKY «HEeY/0BJIETBOPUTEIbHO» — OCHOBHOE COJIEp)KaHKe yueOHOTO MaTepraa He
PaCKpBITO; HE JIaHbI OTBETHI HA JIOTIOJIHUTEIILHBIE BOITPOCHI TIPSO aBaATEIISI




