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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, odcyxeHa u ogodpena st peamsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

Llens ocBoenus auctimiuinabl "Texunomoruu Data Mining u Big Data™:

- (hopMuUpoOBaHKE y CTYJACHTOB MPEJICTABICHHUS O TUTIAX 3a]1a4, BOSHUKAIOIINX B
00J1acTH MHTEIUIEKTyalbHOro aHanu3a nanHbiX (Texuonoruu Data Mining u Big Data);

- OCBOGHHE OCHOBHBIX ITOJIX0/I0B, IPUMEHACMBIX MpH pereHun 3aaa4 Data Minig u
Big Data;

- OCBOCHHE COBPEMEHHBIX IIPOTPAMMHBIX CPEJIICTB, IPUMEHSEMBIX IIPH PEIICHUN
3agau Data Minig u Big Data;

- OJIy4YeHHE HaBBIKOB MpuMeHeHus mapaaurm Data Minig u Big Data npu pemennn
3a7a4 B pa3IMYHBIX MPEJAMETHBIX 00JIaCTsX.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucnumuna Texnonoruu Data Mining u Big Data BxoauT B 4acTh yueOHOTO I1aHa
bopmMHEpyeMyr0 ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPaMMBbI.

Jlis n3ydeHust TMCUUIUIMHBI HEOOXOIUMBbI 3HaHUS (YMEHMSI, BIAJACHUS),
c(OpMHUPOBAHHBIE B pPE3yJIbTAaTe U3YUEHUs TUCUMILUIMH/ IPAKTUK:

MeTtoap! ynpaBiaeHUs 3HaHUSAMU

O06paboTka SKCIIepUMEHTAIBHBIX JaHHBIX Ha DOBM

baser ganueix OLTP-cuctem

ba3bl 1 XxpaHunuia JaHHBIX

[TporpamMMmHBbIe penieHus i Ou3Heca

MoaenupoBanue

@YHKIMOHAIBHOE IPOrPaMMHUPOBAHUE

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPaMMHUPOBAHNE

®dunocodus

IIpukiagHas MaTeMaTuka

ITporpamMmmupoBanue

YucneHHble METOJIBI

DneMeHTHI JINHEHHOU anreopbl

3HaHus (yMEHUs, BIIAJCHNUS ), OTyYEHHbIE TPU U3YYEHUH JAHHOM JUCIUITITMHbI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUIMH/TIPAKTUK:

BeinonHenye u 3amura BHITYCKHOM KBaTM(UKAIIMOHHON paboThI

3 Komnerenuuu ody4aromierocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHSI

JAUCHUTIMHBI (MOYJIs1) M IUIAHUPYEMbI€ Pe3yJabTaThl 00y4eHHsI

B pesynbrare ocBoenus auctmiuinabl (Moayns) «Texunonmoruu Data Mining u Big
Data» oOyuaromuiicst TOJDKEH 00J1a/1aTh CISAYIOIUMHI KOMIIETECHITUSMMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[TK-6 Crioco6HOCTH K (hopMalTh3aIiuy U aITOPUTMH3AIIMN TTOCTaBICHHBIX 33]1a4, K
HaIMMMCAHHUIO TTPOTPAMMHOTO KOJa C UCTIOJIB30BAHUEM SI3bIKOB ITPOTPAMMHUPOBAHUS,
ompe/ieJICHUsI 1 MAaHUITYJIMPOBAHUS TAHHBIMU U OPOPMIICHHUIO MPOTPAMMHOTO KOJIa B
COOTBETCTBUH YCTAaHOBJIEHHBIMU TPEOOBAHUSIMHU

[IK-6.1 OlieHUBaET Ka4eCTBO MAaTEMATHIECKON MOIeTH TTpH  (hopMalTU3aIlin
3aJ1a4u MpeIMETHON 00J1acTH

I1K-6.2 O1eHUBaET Ka4eCTBO pa3pabOTaHHBIX aJITOPUTMOB JIJISI TTOCIIETYIOIETO
KOJIMPOBaHUS

I1K-6.3 OrneHuBaeT BBIOOP MPOTPAMMHBIX CPECTB JIJIS IPOTPAMMHUPOBAHUS U
MaHUTYJTUPOBAHUS JAHHBIMU B COOTBETCTBHH YCTAHOBICHHBIMU
TpeOOBaHUSIMU




4. CTpykTypa, 00b€M U cofepkaHne JUCUUILIMHBI (MOXYJIs)

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

HHUCJIIC:

— KOHTaKTHas padora — 14,7 akaj. 4acos:

— ayauTopHas — 14 akaj. yacos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padota — 89,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
Pasien/ Tema 9 (B akan. 4acax) g E‘ Bun KOHTPOJISI Ko
> 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JTUCLUTUTAHBI 2 £ © . | xommerenumu
O & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. [ € &
Tlek. . 1 28 aTTeCTaluu
3aH. 3aH. | O &
1. KonnenryaibHbIe OCHOBEI.
IIporpamMMHEIil HHCTpYMEHTApHIA.
CamocrosTenpHoe
HU3y4YCHHE becena —
1.1 JanHsie, uHpopManus, 12 engOﬁ u o6c HBHI/Ie TIK-6.1, T1K-
3HAHNS. YHEOHOH YHRACHHC. 6.2, TIK-6.3
Hay4YHOMU YcTHbli onpoc
JUTEPATYPBHI.
CamocCToATenbHOE
U3y4YeHHE
5 yqeﬁﬁou“n Becena
1.2 OcHoBHI s13b1Ka R. H;zy[:;()ﬂm o0cyxieHue.
Cpena RStudio (RStudio A 16 | ronbalybR Ananus TK-6.1, TTK-
Cloud). Xpauunumie CRAN na6(f[ ATODHOM MPOTrPaMMHOTO 6.2, TIK-6.3
u padoTa ¢ HUM. 5 zf’ﬁﬂnf}o Y KoJa.
) VYeTHBIl ompoc.
Brinmonnenue
nabopaTopHOI
paboTHL.
HWroro no pazaeny 4 28
2. l[IpenBapurenpHas o6paboTka
naHHbIX. [TpoBepka rumnotes.
Kuacrepuzanms.
CamocTosTenbHOe
n3ydeHUe
y4eOHOi 5
. ecena —
2.1 TlpenBaputenbHas Hay4YHOH A
00paboTKa JaHHBIX JUTEPaTyphl obcyxnerne.
y ) Ananms I1K-6.1, ITK-
IIpeobpazoBanue Raw Data 22 IMonroroBka k
: IPOTPaMMHOTO 6.2, TIK-6.3
B Tidy Data. 5 nabopaTopHOMY cona
Amnanu3 BIOpOCOB. 3aHATHIO. a.
VeI onpoc.
Brimonnenune
n1abopaTopHO’
paboTHI.
2.2 IlpoBepka 16 CamocrosTensHoe becena — IIK-6.1, TIK-
CTaTUCTHYECKOH I'MIIOTE3bI H3y4eHHE o0cyxeHue. 6.2, I1IK-6.3




y4eOHOI

o Hay4HOU
0 IapaMeTpax reHepaabHOU
JIUTEPaTypHL.
COBOKYITHOCTH. Ananus
IIpoBepka cTraTucTU4ECKOM Honrorosia k MIPOTPaMMHOTO
nabopaTopHOMY
TUIIOTE3bI O 3aKOHE Koza.
pacnpeeneHusl. SATBITHIO. VYerHsIl onpoc.
Knacrepuzanus. BHHOHHeHHeV
1abopaTOpHOI
paboThL.
HWroro no pazaeny 38
3. [TocTpoeHue CTaTUCTHYECKUX
3aBUCUMOCTEN. AHAIIN3 U
MPOTHO3UPOBAaHHE BPEMEHHBIX
psnoB. O6paboTKa TEKCTOBOM
uHpOpMAIIUH.
CaMmocrosTensHoe
U3y4YeHUE
yueOHO u Becena
3.1 Tlocrpoenue HaY4YHOU oBCyeHue
CTaTHCTHYECKUX JIATEPaTypHL. Ananms
3aBHCUMOCTEH. AHaIH3 10 IMoaroToBka k IK-6.3
BPEMEHHBIX PS/IOB. Ta00paTOPHOMY MPOTPAMMHOTo
Haxoxnenue Tpenaa. 3aHATHUIO. YCTHI;?I??;HpOC
Brinonnenune
1a00paTOpHOI
paboThI.
CaMmocrosTensHoe
U3y4YeHUE
3.2 O6pabotka "ceiporo” yueOHOI 1 Becena
Tekcra. Pa3merka o gactsam Hay4HOI oBcyKeHHe
peun. Jlemmaruzanus u JATEPaTypHL. Ananms ’ TK-6.1. TIK-
CTEeMMHUPOBAHHUE. 6 13,4 IToaroroBka x -2
ITocTpoenne kopmycos nabopaTopHOMY MPOTPAMMHOTO 6.2, ITK-6.3
TEKCTOB. BhIsiBeHHE 3aHATHIO. YCTHif;zhpOC
UMEHOBAHHBIX CYLHOCTEH. Brinonnenue ’
71a00paTOpHOI
paboTHI.
HWroro no pazaeny 6 23,4
4. 3akperieHne H3y4YeHHOTO
Marepuana
Kpurnaeckoe
Visyucnue paccMoTpeHue
4.1 3akperuienne COBPEMEHHBIX 1\;[5;2\;?)};6;2; TIK-6.1, TIK-
HM3YYEHHOTO MaTepHraia. TPOrpaMMHBIX Mining u Big Data 6.2, T1IK-6.3
PeaTH3AIIIH. B peaTbHBIX
3ajavax.
Wroro no pazneny
Hroro 3a cemectp 10 89,4 320
Uroro no aucuuruinee 10 89,4 3a4eT C OIECHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OPraHU3aIHIo
00pa3oBaTeNBHOrO MPOIIECCca, MPEANOIAraolyio IPsMYI0 TPAHCISIIUIO 3HAHUH OT
MPEIo1aBa-TeNsl K CTyACHTY (IIPEUMYIECTBEHHO HA OCHOBE OOBSICHUTEIIEHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPABUJIO, PEIPOIYKTUBHBIN XapakTep.

@opMbl yUeOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPATULIUOHHBIX TEXHOIOTHI:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

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

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBbIKOB
10 TIPEAJI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJEIISIMU Pe-ajbHbIX 00HEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpollecca,
KOTOpasi mpe/roiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUECOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON A TETbHOCTU
CTYJIEHTOB.

3. laTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi MpeIoiaraeT akTHBHOE U HEJIMHENHOE B3aMMOJICHCTBHE BCEX YUYACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /711 HUX 00pa30BaTeNIbHOTO pe3ysbTara.
Hapsiny co cnenyanu3upoBaHHBIMU TEXHOJIOTUAMHU TaKOTO POJA MIPUHIIMII HHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
HHTepakTUBHOCTH M0/Ipa3yMeBaeT CyObeKT - CYObEKTHBIE OTHOLLICHUS B XO/1€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbI.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

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

4. NupopManinoHHO-KOMMYHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAs Ha TPUMEHEHUN
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS IIPOMEKYTOYHOM aTTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI
a) OcHoBHas JIUTEpaTypa:

1. Annep, 1O. I1. Cratuctrueckoe ynpasiieHue npoueccamu. «bospiive JaHHbIE) :
yuebHoe ocobue / FO. I1. Annep, E. A. Uepnsix. - Mocksa : U3a. lom MUCuC, 2016. - 52



c. - ISBN 978-5-87623-969-3. - TekcT : anekrponHsiid. - URL:
https://znanium.com/catalog/product/1232190 (mata oopamenus: 03.05.2023). — Pexxum
JOCTYTA: 110 TIOATHCKE.

2. Matnod¢, H. UckyccTBo nmporpammupoBanus Ha R. Ilorpyxkenue B 6onbiine
TaHHbBIE : MpakTHuyeckoe pykoBoacTBo / H. Matnodd. - Cankr-IlerepOypr : [Turep, 2019. -
416 c. - (Cepus «bubnmoreka nporpammuctay). - ISBN 978-5-4461-1101-5. - Tekcr :
anektponHbiid. - URL: https://znanium.com/catalog/product/1733504 (nara obparieHus:
03.05.2023). — Pexxum gocTyna: mo MOAIKUCKE.

0) JonosHuTebHAS JJUTEpaATYypA:

1.

Heiiten, I1. Python: MckyccTBEHHBII HHTEIUICKT, OOJIBIIKME JaHHBIC U 00JauHbIC
BBIUUCIICHUS : TpakThyeckoe pykoBoactso / I1. [leiiren, X. [eiren. - Canxr-IletepOypr :
[Tutep, 2020. - 864 c. - (Cepus «/{ns mpodeccronanoy). - ISBN 978-5-4461-1432-0. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1733685 (nata
obpamienus: 03.05.2023). — Pexwum qocTyna: 1mo moAmnmcke.

2. 3aposa, E. B. Meroast Datamining B 06paboTke 1 aHaIM3¢ CTATUCTUYECKUX
nanHbIX (pemienus B R) : monorpadus / E.B. 3apoBa. — Mocksa : UHOPA-M, 2021. — 232
c.: I - ISBN 978-5-16-016814-2. - Tekcr : anexktpoHHbIid. - URL:
https://znanium.com/catalog/product/1240276 (nata oopamenus: 03.05.2023). — Pesxum
JOCTYIIA: 110 TOJAIHKCKE.

B) MeToanuyeckue yKasaHus:

1. CrankeBud, JI. A. VHTeIEKTyalbHBIC CUCTEMbI U TEXHOJIOTHH : YYCOHHUK U
npakTukyM Juis By30B / JI. A. CrankeBud. — 2-¢ u3J., nepepad. u qorn. — Mocksa :
WznarensctBo FOpaiit, 2023. — 495 ¢. — (Bsiciiee obpazoBanue). — ISBN 978-5-534-
16238-7. — Texkcr : anexkTpoHHbIH // O6pazoBaTenbHast miaardopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/530657 (nata obpammenus: 03.05.2023).

r) [Iporpammuoe obecnieuenne 1 MHTEpHET-pecypchl:

IIporpammHuoe odecnieuenune

Haumenosanue .

o Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
Deductor Studio | Corartienre 0 COTpyIHUYIECTBE eCCDOHO
Academic Ne06-2901\08 ot 29.01.2008 p
Anaconda Python |cBob6oaHO pacnipoctpansemoe [10 6eccpodHo
Scilab
Computation cB0OOHO pacnpocTpansemoe [10 6eccpodHo
Engine
MathWorks
MathLab v.2014  |K-89-14 ot 08.12.2014 6eccpouHo
Classroom License
NotePad++ cB00OHO pacnpocTpansemoe [10 6eccpodHo

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI
Ha3zBanue kypca Cchlika
HannonansHas nHGOpManimoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIY) asp




9 MaTepuaibHO-TeXHUUYECKOEe o0ecreyeHue TUCUUIIMHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTUTUHBI BKITIOYAET:

JlekuuonHnas aynuropus aya. 282 — MynbTUMEIUITHBIE CPEACTBA XPaHEHHUS,
nepeiayu U mpesicTaBiIeHus UHQOpMaIIUU;

Kommbrorepnsie kiaccol LenTpa nadopmanmonnsix Texnonoruit ®I'bOY BITO
«MI'TY um. I''1. HocoBa» — IlepcoHanbHbIe KOMITBIOTEPHI, 00BETUHEHHBIC B JIOKAJLHBIE
CeTH ¢ BbIX0o0M B Internet, ocHaiieHHbIe COBPEMEHHBIMH NTPOTrPAMMHO-METOJUYECKUMHU
KOMIUIEKCaMH JIJIsl pelIeHus 3a/1a4 B 00J1acTH MHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKH;

Aynutopuu Ui CaMOCTOSITENIbHON pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTATLHBIE
3autbl Onbnmotexku — aya. 282 u kmaccel YUT u ACY;

[Tomerenus At CaMOCTOSTENbHOM pabOThl 00Y4AIOIINUXCS, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHUs K ceTH «IHTepHEeT» U HalIn4neM
JIOCTYTIA B AIEKTPOHHYIO HHPOPMAIIHIOHHO-00pa30BaTENIbHYIO CPEly OPraHU3alNU — KJIaCChI
VUT u ACY;

[Tomemenus anst XpaHeHUs ¥ NPOPHUIAKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
obopynoBanus — LleHTp nH)OPMAIIMOHHBIX TEXHOJIOTHH — aya. 372

Ilpunoswcenue 1

Yueono-memoouueckoe obecneuenue camocmoamenvnoii padbomasl odyuarouwuxcs

B Tedenue cemecTpa KaKIbli CTYICHT BBIMOIHSAET JIAOOpATOPHBIE paOOTHI.

Jlaboparopnas padota Nel. JlanHbie uHpOpMAIIHS, SHAHUSL.

3ananue 1 (HOoporoBblil ypoBEHb). DJIE€MEHTapHAas paboTa C JaHHBIMH.

1.1. Bo3bMHUTE B OTKPBITOM JOCTyI¢ TEKCTOBBIA (aiin B (opmare docX. TekcT momKeH
cojiepKaTh JMaKkpuTHueckue 3Haku. [IpeoOpasyiite ¢aiin B npencraBnenue pdf. Ouenure
u3MeHeHne oobeMa Qaiina.

1.2.  CreHepupyiiTe C MOMOIIBIO CBOOOJAHO JOCTYMHO# Heipocern (Hampumep, GigaChat)
pacTpoBoe IBETHOE M300pakeHHE >KUBOTHOTO WJIM pacTeHUs (MPH HATMYUU XYI0’KECTBEHHBIX
CIIOCOOHOCTEH MOXKHO HApUCOBAaTh CaMOCTOSTENbHO). Pa3smecture ero B (aiine (jpeg, png).
Ornenute 00beM MonydyeHHOTo Qaiina. BetaBpTe daiin ¢ n3o0pakeHneM B TEKCTOBBIN JOKYMEHT.
3ananue 2 (HOporoBbli ypOBEHB). DieMeHTapHasi 00paboTKa JaHHBIX.

2.1 IloacuuTaiiTe KOMUYECTBO CIOB B TEKCTOBOM (haiine.

2.2 TloacuuTaiiTe KOJIUYECTBO CTOI-CJIOB B TEKCTOBOM (haide.

3ananue 3(moporoBslii ypoBeHb) M3BieueHue nHPpOpMAaIIIH.

3.1. Beigenure B IBETHOM M300paKEHUU COCTABJISIFOIINE, COOTBETCTBYIOIINE OCHOBHBIM I[BETAM.
3.2. BeiBequTe 5TH N300pakeHusl.

3ananue 4 (cpeaHUl ypOBEHb)

4.1. C momoipio porpamm nakera CV2 npeoOpaszyiiTe n300pakxeHue U3 LBETHOTO B
MOHOXPOMHOE€ Ipe/ICTaBICHHE

4.2. C moMouIbio MporpamMm U3 MaKeTa CV2 BBIACINUTE KOHTYPhl HA MOHOXPOMHOM H300pakeHUH.
3ananue 5 (BICOKUN YPOBEHD)

5.1. 3amporpaMMupyiTe MOMCK HauboJIee YacTO BCTPEUAIOIIMXCS B TEKCTOBOM (paiijie cioB.

5.2. 3anporpaMMHUpPYyWTE T€ K€ AEHUCTBHS, UCKIIFOYMB U3 PACCMOTPEHUS CTOI-CJIOBA.

5.3. CreHepupyiiTe aHAIOTUYHBIN MPOrpaMMHBIN KO/ ¢ ToMoIIbko Heipoceteit GigaChat u
Deepseek

5.4. CpaBHHUTE TIONYYEHHBIA KAXKIBIM U3 CIIOCOOOB MPOTPAMMHBIIN KOJT IO KPUTEPUSIM:
MPAaBUJIbHOCTb, Y1000UMTAEMOCTb, IPUCIOCOOIEHHOCTh K JOpaboTKe.

JlaGopaTtopnast pabota Ne2.

3ananue 1 (moporosslii ypoBeHb) OCHOBBI s3bIKa NporpamMMmupoBanus R. Ilepen BoinonHeHuem
paboThI CTYAEHT JOJLKEH CO3/1aTh yueTHYI0 3amuch B cpene POSIT Cloud u mony4auTs ajs paboTsl
CBOOOJIHO pacmpocTpaHseMblil (aiin B popmare CSV.



1.1. Bemonnute cpeacTBamMu si3bika R apudmerndeckwe AEHCTBUS HAJ UYUCIOBBIMH
MEPEMEHHBIMHU (CJI0XKEHHE, BHIUUTAHUE, YMHOKEHUE, JIEJICHHE).

1.2. BemonHuTe cpencTBaMu s3blka R MEHCTBUS  HAN CTPOKOBBIMH TEPEMEHHBIMH
(KOHKaTeHalUs, U3BJICYCHHE MTOJICTPOKH).

3ananue 2 (HOporoBblil yPOBEHD)

2.1. CoctaBbTe U3 OAHOTHUITHBIX JAHHBIX (YMCIIOBBIX, CTPOKOBBIX) HE MEHEE TPEX MAaCCHUBOB.

2.2. BeinosiHUTE Ha/T MACCUBAMU OIEPAIIMH, JOMYCTHMBIE THIIOM JaHHBIX, U3 KOTOPBIX
COCTaBJICHbI MACCHUBBI.

3ananue 3 (cpeaHuil ypoBEHb)

3.1. CocTaBbTe U3 Pa3HOTHUITHBIX JAHHBIX HE MEHEE TPEX CIHCKOB.

3.2. BeImomHUTE HAJl CHUCKAMU JICUCTBUS, JOIMYCTUMBIE JIJISI UX CTPYKTYPHI.

3.3. BolsicHuTe, JOMYCTUMBI JIM [TO3JIEMEHTHBIE OTIEPAIMH ISl MACCUBOB U CITHCKOB.

3ananue 4 (BbICOKUN YPOBEHD)

4.1. 3arpy3uTe BbIaHHBIN BaM ¢aiii B opmare CSV.

4.2. BHecuTe nanHble U3 3Toro (aiina B data.frame.

4.3. Baecute naHHble u3 3Toro ¢aiina B tibble.

4.4. Chopmynupyiite cxozactsa u pasnuyus data,frame u tibble.

Jlaboparopnas padora Ne3. [IpensapurensHas o6padoTka nanusix. [IpeodpazoBanue Raw Data B
Tidy Data. Ananu3 BBIOPOCOB.

3adanue I(nopozosuvlii yposeHv)

1.1. 3arpy3uTe npejcTaBlieHHbIH Habop nanHbX B data.frame wm tibble.

1.2. 3arpy3ute npejcTaBlieHHbIH Habop nanHbiX B data.frame wu tibble.

1.3.  [Ipoanamusupyiite CTPOKH TaOIUIIBI C OTCYTCTBYIOIINMH TAHHBIMH.

1.4.  Omnpenenure criocod paboOThl ¢ HUMH.

3aoanue 2 (nopozoswiii yposens)

2.1. TTonyuute cpeacrBamu R u Python ocHOBHBIE XapaKTEPUCTHKH ISl YMCITOBBIX U
KaTerOpUAIbHBIX JTaHHBIX.

2.2. [Tomyuyurte pobacTHBIE OLIEHKH LIEHTPAIBHOTO MOJIOKEHHS U pazdpoca

2.2. Co3paiiTe U3 HECKOJIbKMX aTOMOB C TIOMOIIIBbIO PEKYPPEHTHOIO TPUMEHEHUsI (PyHKIIMU CONS
MHOT'03JIEMEHTHBIH CITUCOK.

3aoanue 3 (nopozoswiii yposenn)

3.1. BemmonHute cpeacrBamu rpaduueckux oubnmmorek Python u R rpaduueckuit ananms 1aHHBIX.
3.2. BuuMaresapHO MpoaHAIU3UPYHTE MOCTPOEHHBIE «simuku ¢ ycamuy» (boxplots). OcoGoe
BHUMaHUE YJENINUTE JaHHBIM, HE TIOTIABIIUM B «SIIUKI

3aoanue 4 (cpeonuil yposenv)

4.1. JIns map 4MCIOBBIX IJaHHBIX TTOCTPOUTE AUArpaMMBbI paccesiHUs. BuszyalbHO OlleHUuTe
HaJU4He 3aBUCUMOCTH (3TO He 000CHOBAHUE, a TOJIBKO MPEANOIoKeHHE! ).

4.2. OueHnTte HaJM4Me KOPPEISILIMKA MEXKIY TaHHBIMH, ITPEJICTaBICHHBIMH B CTOJIOLE.
Onpenenure, kKakoil 13 KOAHPHUITUEHTOB KOPPETAINHU 11€7IECO00Pa3HO HUCTIOTB30BATh.

4.3. IIpoBepbTe TUMOTE3Y O HE3HAYMMOCTH (3HAUMMOCTH) BEIUMCIICHHOTO KO PUITUEHTA
KOPPEIISIIHH.

3adanue 5 (s8vicokuil yposeHv)

5.1. CocTaBbTe Ha s13bIKE R porpamMmy J171st BEITIOJTHEHHS pa3BEIOYHOTO aHAIN3a JIAHHBIX.

5.2. CocraBbTe Ha s13bIKe PYthon mporpammy Juist BEITIOJHEHUS pa3BEIOYHOTO aHAJIM3a TaHHBIX.
5.2. CreHepupyiiTe aHaIOTHYHBIC POrPaMMBbI Ha si3bikax Python u R ¢ momorsio HefipoceTeit
GigaChat u Deepseek.

5.3. CpaBHHUTE OTYYEHHBIA KaXKIbIM U3 CIIOCOOOB MPOTPAMMHBIHN KOJI 110 KPUTEPHSIM:
PaBUIBHOCTb, Y000YUTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopadoTKe.

JlaGopatopHas padota Ned. [IpoBepka CTaTUCTUYECKON TUIIOTE3HI O MTApaMeTpax reHepabHON
COBOKYMHOCTH. [IpoBepka craTucTHUecKOi TMIOTE3bl 0 3aK0oHE pacnpeaeneHus. Kmacrepuzammusi.
ITpoBepKy cTaTUCTUYECKON TMIIOTE3bI CIEAYET BBIIIOJIHATH IPU ypoBHE 3HauMMocTH 0.95
3aoanue 1(nopoeoswiii yposenn)



1.1. TIIpoBepbTe CTATUCTHYECKYIO THIIOTE3Y O pPaBEHCTBE MATEMATHYECKOTO OXKUIAHHS
3aJaHHOU BEJINYUHE.

1.2. IIpoBepbTe CTaTUCTHYECKYIO THIIOTE3y O 3aKOHE paclpenesieHusi Ais BbIOOPKH MO
kputeputo Konmoropoa-CmupHoBa.

3aoanue 2(nopoeoswiii ypoeens)

2.1. BeImonHuTe KIIacTepU3aIyio JaHHbIX 110 MeToay K cpennux (K_Means).

2.2 BpINONIHUTE NEPAPXUUECKYIO KIACTEPU3ALIUIO TEX YKE aHHBIX.

3aoanue 3 (cpeonutl yposerv)

3.1. [IpoBephTe TUIIOTE3Y O HATUYHH PA3THIUN MEXKTY TBYMS BEIOOpKAMH METOIaMHU
oxHodakropHoro aucrnepcuonnoro ananmsa (ANOVA)

3.2. [IpoBephTe TUIIOTE3Y O HATUYHUH PA3THUUN MEKIY IBYMs BBIOOPKAMU METOIaMU
nByx(akTopHOro aucrepcruonHoro anaauza (ANOVA).

3aoanue 5 (8vlcoxuii ypoeens)

5.1. Pa3zpaboraiite mporpaMmMy Ha si3bIke R, mpenHasHaueHHYIO ISl PEIICHHS
BBIIIICTICPCUNCIICHHBIX 32124

5.2. PazpaboraiiTe aHaIOTHYHYIO IIPOrpaMMy Ha si3bike Python.

5.3. CrenepupyiiTe aHaJIOTHYHBIC IIPOrPAMMBI ¢ TOMOIIBI0 HelipoceTeir GigaChat u Deepseek.
5.4. CpaBHUTE IONYYEHHBIA KAXKIBIM U3 CIIOCOOOB MPOTPAMMHBIN KO/ [0 KPUTEPHSIM:
MPAaBUIIBHOCTb, Y1000UMTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOopaboTKe.

JlaboparopHnas pabota Ne5. [Toctpoenue craructuyeckux 3aBucumocteit. LASSO u
Ridge-perpeccusi.

3ananue 1(oporoBeiil ypOBEHb)

11 Jis IByX UHCIOBBIX HEPEMEHHBIX IOCTPOWTE JMHEHHYI0 3aBUCUMOCTb. OlieHuTe
pe3ynbTar.

1.2 st IBYX YHUCIIOBBIX MIEPEMEHHBIX MMOCTPOUTE MOJTMHOMHAIBHYIO 3aBUCUMOCTh. OlleHUTe
pe3ynbTar.

3ananue 2(oporoBblid ypOBEHb)

2.1. ITocTpoiiTe MTMHENHYIO 3aBUCUMOCTb OJTHOM YMCIIOBOM NIEPEMEHHON OT HECKOJIBKUX
YUCJIOBBIX NIepeMeHHBIX. OIEHUTE Pe3yIIbTar.

2.2. ITocTpoiiTe NOJIMHOMHUATIBHYIO 3aBUCUMOCTh OJTHOM YMCIIOBON NEPEMEHHOM OT HECKOIBKUX
YUCJIOBBIX NIepeMeHHBIX. OTieHNuTEe pe3yJIbTar.

3ananue 3 (cpeHUN YpOBEHb)

3.1. IlocTpoiiTe TUHEHHYIO 3aBUCUMOCTb OJHOW YMCJIOBOM MEPEMEHHOM OT HECKOJIBKHUX
YHCJIOBBIX EPEMEHHBIX C IOMOUIBIO NepcenTpoHa. OLeHuTe pe3ynbTar.

3.2. IlocTpoiiTe MOTMHOMHAIBHYIO 3aBUCUMOCTb OJHOM YMCIIOBOM MEPEMEHHON OT HECKOJIBKUX
YHCJIOBBIX EPEMEHHBIX C IOMOUIBIO NepcenTpoHa. OLeHuTe pe3ynbTar.

3ananue 4(cpeqHuil ypoBEHbD)

4.1. IlocTpoiiTe MOJIMHOMHUATBHYIO 3aBUCUMOCTh OJIHOM YHCIIOBOM EPEMEHHOM OT HECKOIbKHUX
YHUCIIOBBIX TIepeMeHHbIX MeTogamu LASSO-perpeccun.

4.2. IlocTpoiiTe MOJIMHOMHUATIBHYIO 3aBUCUMOCTh OJTHOM YMCIIOBOM MEPEMEHHOM OT HECKOIBKUX
YKCIOBBIX IIEPEMEHHBIX MeToaMu Ridge-perpeccun.

3adanue 5 (s8vicokuil yposeHv)

5.1. Pa3zpaboraiite mporpamMmMy Ha si3bike R, mpenHa3sHaueHHYIO IS PEIICHHS
BBIIIENIEPEUNCICHHBIX 3a/1a4.

5.2. Pa3paboraiiTe aHaIOTHYHYIO TIPOrpaMMy Ha si3bike Python.

5.3. CreHepupyiiTe aHAIOTUYHBIC TPOTPaMMBbI ¢ TOMOIIIBI0 Helipocereit GigaChat u Deepseek.
5.4. CpaBHUTE IOTyYEHHBIA KaXKJbIM U3 CIIOCOOOB NMPOTrPaMMHBIN KO/ IO KPUTEPHSIM:
MPaBUIBHOCTb, YI000UMTAEMOCTbh, MPUCTIOCOOIEHHOCTH K JOpaboTKe.

JlaGopatopHas pabota Ne6. O6paboTka «chIporo» Tekcra. Pazmerka mo yactsm pedm.
JlemmartH3anys ¥ CTEMMUHUPOBaHUE. BhIABIEHNE HMEHOBAHHBIX CYIIHOCTEH.

3ananue 1(oporoBblif ypoBeHb)

1.1. B omHOM M3 TEKCTOB, BXOMISIIMX B COCTaB Kopmyca gutenberg, BBEIYHCINTH YacTOTHI



MOSIBJICHUS 3a/IaHHBIX CIIOB.

1.2. Ty xe paboTy MPOBECTH C CHIPHIM TEKCTOM.

3ananue 2(OpOroBbId YpOBEHbD)

2.1. Jlns 3a1aHHBIX CJIOB ONpeaeauTe 0JIM30CTh 1Mo MeTpuke JIeBeHmTelina

2.2. J1nst 3a1aHHBIX CJIOB OMPEACIIUTE CEMAaHTUIECKYIO OJM30CTh

3amanne3(CpeHU YPOBEHB)

3.1. BeinosHUTE JJEMMaTU3AIMIO 33/IaHHOTO TEKCTA.

3.2. BbInogHUTEe CTEMMHUPOBAHUE 3aIaHHOTO TEKCTA.

3ananue4(cpeHU YPOBEHb)

4.1. BeisiBUTE HMEHOBAaHHBIE CYITHOCTH B TEKCTE HA PYCCKOM SI3BIKE.

4.2. BoIsIBUTE UIMEHOBAaHHBIC CYITHOCTH B TEKCTE HA aHTJIMHCKOM SI3BIKE

3aoanue 5 (8vicoxuii ypoeetn)

5.1. Pa3zpaboraiite mporpammy Ha si3bike Python, npeaHasHaueHHYIO JUIsl peIICHHs
BBIIICTIEPEYNCIICHHBIX 33]1a4.

5.2. CrenepupyiiTe aHaJIOTHYHBIC IIPOrPAMMBI ¢ TOMOIIBI0 Heripocereit GigaChat u Deepseek.
5.3. CpaBHUTE OTYyYEHHBIA KaXKIBIM U3 CIOCOOOB MPOTrPAMMHBII KOJT IO KPUTEPUSIM:
MPABHIIBHOCTb, YI000UHTAEMOCTb, MPUCTIOCOOICHHOCTH K JOpaboTKe.

[Ipunoxenue 2. O1ieHOUHBIE CPEACTBA ISl IPOBEICHUS IPOMEKYTOYHOU aTTeCTAlluU
a) [Inanupyemsbie pe3yabTaTbl OOyUYeHUs U OLIEHOYHBIC CPEICTBA JIsl TPOBEACHUS
IIPOMEKYTOUYHOU ATTECTALIUMN:

K Nupukarop
on
JOCTHKECHUS OneHouHbIE CpeCTBA
WHIUKATOpa
KOMIIETEHIINH

ITK-6: Cnoco0HOCTh K CbOpMaJ'II/ISaI_[I/II/I " AJITOPpUTMHU3AUA ITOCTABJICHHBIX 3a/la4, K HAlTUCAHUIO
MMpOrpaMMHOI0 KoJia C UCIIOJIb30BAHHUEM A3BIKOB IIPOIrpaMMHUPOBaHUA, OIIPCACIICHUA U
MaHUITYJIMPOBAHWA JaHHBIMU U O(bOpMJ'IeHI/IIO MMporpaMMHOI'O KOoJZia B COOTBETCTBUU
YCTAaHOBJICHHBIMHA Tpe6OBaHI/IHMI/I

[TK-6.1 OrnenuBaet kauectBo | Ilepeuenv meopemuueckux 60npocos
MaTeMaTHIEeCKOM .
MOZIC/TH TIpH 1. Hannsle u undopmanus. Konnenmus Data Mining.
2. Crneuuduka OONBIINX JaHHBIX.
(bop Manmaimn 3RaTM 1 3 Konuenus “Data Driven Organization
NPEIMETHON 00MIaCTH |4 [JpymeHeHne KOHUENMiT ()yHKIHOHATEHOTO

MpOrpaMMHUPOBAHUS TIPU 00pabOTKe OOIBIINX
JTAaHHBIX.

5. KoHnenmus kadecTBa JaHHBIX.

6. UwucroBbie U KaTeropHalibHbIE TaHHBIE.

7. T'paduueckue naHHbIE.

8. Bwupaeomnannsle.

9. TekcroBBIE JaHHBIE.

10. [IpuHIHIBI pa3BEIOYHOTO aHAIN3A TAHHBIX.

11. PoGacTHbIE OLIEHKH TIEHTPATLHOTO MOJIO0KEHHUS
JTAaHHBIX.

12. PoGacTHBIC OIICHKH BapraOeTbHOCTH JIAHHBIX.

13. Koppemnsmus no [Tupcony u ee npumeHeHne B padbote
¢ OONBIIMMU JaHHBIMH.

14. Koppemnsauus no CriupMeHy U €€ IpUMEHEHUE B
pabote ¢ OOJBIIMMHU JAHHBIMH.

3aoanus na pewenue 3a0ay uz npogpeccuoHaIbHoU




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

obnacmu, KOMIIEKCHble 3A0AHUS

3ananue 1.

1.1. [Tomyuute poOacCTHYK OIEHKY IEHTPAIbHOTO
TMIOJIOKCHHUS 33JJAaHHOTO Ha0opa TaHHBIX.

1.2.Tlomyunte poOaCTHYIO OIEHKY BapHaOCIBHOCTH IS
3a/IaHHOT0 HA0Opa JIAHHBIX.

3ananue 2.

2.1. Pa3paOotaiite mporpaMmy Jisi HAXOXKICHUS
Koppessaun 1o [Tupcony ¢ ucmonp3oBaHUEeM (PYHKITHIA
Python niu R. PazpaboraiiTe aHaIOrHYHYIO IPOrPaMMy C
nomoupro MM-cucrem. ConocraBbTe pe3ybTaThl.

2.2. Pa3pabotaiiTe mporpamMmy Juisi HaXOXIACHUS
koppessiun no CiupMeHy ¢ UCIOJIb30BaHUEeM (DYHKIUH
Python uiu R. Pa3paboraiiTe aHaIOTHYHYIO IPOrPaMMy C
nomotisio UN-cucrem. ConocraBbTe pe3yabTaThl.

I1K-6.2

OrneHnBaeT KauecTBO
pa3paboTaHHBIX
AITOPUTMOB JIJIsI
MOCIIEAYIOLIETO
KOJIMPOBAHUS

HepelleHb meopemu4iecKux 60npocoes

Pacrnipenenenuie JaHHBIX U €r0 aHAIN3.

ByrcTpen B aHanu3e JaHHBIX.

Busyanu3zanus JaHHBIX YMCIOBBIX JIaHHBIX
Buzyanuzanus kaTeropuajibHbIX JaHHBIX.
«OnpsTHBIC» TaHHBIC.

Mertoapl IpeBpalleHysl ChIPBIX JaHHBIX B ONPSITHBIE.
OneHku KayecTBa MojieNiel JaHHBIX.

PecomIuMHT nipu OLIEHKE KauecTBa MOJIENH.
Knaccudukanus.

0. Knacrepuzanus.

1. PaGoTta ¢ TeKCTOBBIMU JJAHHBIMHU.

12. Koprychl TEKCTOB U UX IPUMEHEHHE.

13. BeisiBIICHHE HIMEHOBAHHBIX CYIITHOCTEH B TEKCTE.

14. CemaHTHYECKHE METPUKH.

3aganue 1.

1.1. BuszyanuzupyiTe HECKOJIbKO HA0Op TaHHBIX.

1.2. C momompio TpaQUIecKOTO CpPEICTBA (SIIIUK C
ycaMu» BbIIBUTE MeauaHy, 25% xBaptwib, 75%
KBapTUJIb, [10103pUTENIbHbIE TaHHBIE.

3ananue 2.

2.1. PazpaboraiiTe TporpaMMmy C HCIIOJIb30BAHUEM
¢ynknmii Python wimum R s moctpoeHmst «sIuka c
ycaMmm».

2.2. PaspaboraiiTe TporpamMmy C HCIIOJIb30BaHUEM
¢byukuuii Python myis BbIUHCIICHUS 3HAYCHHS METPUKHU
JleBeHIITENHA. .

RBPBOooo~NO~wNE

[1K-6.3

OrneHuBaeT BHIOOP

Ilepeuenvb meopemuueckux 60npocos
1. IlpuHuMNBI OpraHu3aliyi DPOrpaMMHOIO CPEACTBaA




Nupukarop

Kon
JOCTYKEHUS O1neHOYHBIE CPE/ICTBA
WHUKATOpa

KOMIICTCHITHH
NPOrPaMMHBIX CPEJICTB PySpark.
IS 2. Opranmzarnus Tabmuibl 1anHeix (DataFrame) B
MIPOrPaMMHUPOBAHUS U PySpark.

3. Meroabl paboThI ¢ HEAOCTAIONIUMH TaHHBIMH B

MaHHITYJIMPOBAHUS PySpark
JIAHHEIMA B 4. Metoapl TpyNIUPOBKY NaHHBIX B PySpark.
COOTBCTCTBUH 5. MeToapl MOCTPOEHUS IMITUPHUYCCKUX 3aBUCUMOCTEH B

YCTaHOBJIEHHBIMU PySpark.

Mertoap! knactepusanuu B PySpark.

Mertoapl moctpoenus pemenuii B PySpark.
BerisiBnenune anomanuii B PySpark.
['paduueckuii ananus nanaeix B PySpark

10 Ounprpanus naHHbIX B PySpark.

11. IlpoBepka craTucTuyeckux runore3 B PySpark.
3ananue 1.

TpeOOBaHUSIMU

©ooNo

1.1. Bemmonuute puabTpanuio qaHHbx B PySpark.
1.2. BeInonHuTE TPYIIUPOBKY JaHHBIX B PySpark.
3ananue 2.

2.1. Pa3pabotaiiTe mporpamMmmy 1Jist pabOThI C
HEJIOCTAIONIMMHU JaHHBIMU cpeacTBamu PySpark..

2.2. PazpaboTaiite mporpammy Juist pUIbTpaLMK JaHHBIX
meronamu PySpark..

6) NopAaaoK NpoBeAeHNA NPOMEKYTOUHOM aTTecTauumn, NoKasaTeNun U KpUTEPUU OLLeHUBAHUA:

[MpomesxyTounast arrectanus o auciuiuinae « Texuomoruu Data Mining u Big Data» Bkirouaer
TEOPETUYECKHE BOMPOCHI, MO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yJarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJ[aHNsI, BBIBISIONINE CTENIEHh C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
npoBouTCs B (hopMme B popme 3aueTa ¢ OLIEHKOM.
3a4er ¢ OIEHKOW N0 AMCIUIUINHE TPOBOIUTCS 110 PE3yIbTaTaM OTYETHOCTH 32 BHITIOJTHEHHBIC
CaMOCTOsITeNIbHBIE PabOThI C OIIPOCOM B YCTHOH (pOopMe 10 ATaram BBHIIOTHEHUS B
Oecene-00CyKIeHNN Ha JICKIIMOHHBIX 3aHATHSX.

Kpurtepun onenkn
— Ha OIIEHKY «OTJUYHO» — ITOJIHO PACKPHITO CO/IepKaHNe MaTepralia; Y€TKO U IPAaBUIHHO JTaHBI
OTIpeNIeNIeHUs] M PACKPBITO COJIepKaHHe MaTepHralia; OTBET CAMOCTOSTEIbHbIN, IPU OTBETE
UCTIOIb30BaHbI 3HAHUS, TPUOOPETEHHBIC paHee;
— Ha OLIEHKY «XOPOII0» — PAaCKPhITO OCHOBHOE COJIEpXKaHKUe MaTepHuaja B 00bEMe; B OCHOBHOM
NPaBUJIBHO JIaHBI ONIPEICIICHUS, TOHATHS; MaTepHUal U3JI0KEH HEMOJHO, IPH OTBETE JOMYIICHBI
HETOYHOCTH, HapyIIeHa MOCJIEA0BaTEIbHOCTh H3JI0KEHHS; TOMYILEHb HEOObIINE HETOUHOCTH
IPY BBIBOAAX U UCIOJIb30BAHUU TEPMHUHOB; IPAKTUUECKUE HABBIKM HETBEP/IBIE;
— Ha OIICHKY «Y/10BJI€TBOPHUTEIbHO0» — YCBOCHO OCHOBHOE CO/IEp)KaHHe MaTepuaia, HO U3JI0KEHO
(dparMeHTapHO, HE BCEr/la MOCJIE0BATENIbHO; ONPEAETICHUS U MIOHATHS JaHbl HE YETKO;
NPaKTUYECKUE HaBBIKU CIIA0bIE;




— Ha OIICHKY «HEYAOBJECTBOPUTECIbHO>» — OCHOBHOC COACPIKAHUC yqe6H0r0 Marcpurajia HC
PAaCKpLBITO,; HE JaHbI OTBETHI HA JOIIOJHUTCIBHBIC BOIIPOCHI IPCIIOAABATCIIA



