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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
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 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[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, odcyxieHa u ogoopena s peanuzanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogodpena st peamsanuu B 2031 - 2032
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
3aJa4 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:

Mertobl ynpaBieHus 3HaHUSAMU

O0paboTKa IKCIIEPUMEHTATBHBIX JaHHBIX HAa DBM

ba3bl 1 XpaHuIuILna 1aHHBIX

[TporpamMHBbIe perieHus it OuzHeca

MopaenupoBanne

@DyHKIMOHATBHOE TPOrpaMMHUPOBAHUE

OOBbEKTHO-OpPUEHTUPOBAHHOE ITPOrPAMMUPOBAHNE

®dunocodus

[TpuknaaHas MmaremMaTHKa

IIporpammupoBanue

YucneHHble METOBI

DneMeHTHI JINHEHHOU anreOpbl

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JTaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJI U3YYEHUS TUCIUILINH/TIPAKTHK:

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI

3 KommnereHuuu o0y4aroinerocsi, popmMupyemMmsbie B pe3yJjbTaTe 0OCBOCHUS

AUCHUTLUIMHBI (MOYJIs) M IJIAHUPYEMbIe Pe3yJIbTAThI 00yUeHu sl

B pe3ynbTare ocBoeHus nucuuiuinibl (Moayns) «Texunomoruu Data Mining u Big
Datay oOyuatormuiicst momkeH 001agaTh CIeAYIOMUMH KOMIETEHIIUIMU:

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

[TK-6 CriocoOHOCTH K (hopManu3aIuu 1 aarOpUTMUA3AIMH TOCTABIIEHHBIX 33134, K
HAMMCaHUIO TPOTPAMMHOTO KOJIa C HCIIOJIb30BAHUEM SI3BIKOB TPOTPaMMHUPOBAHUS,
oTpeeNieHUs] 1 MAHUITYIUPOBAHUS TAHHBIMU U 0(DOPMIIEHUIO TPOrPaMMHOTO KOJIa B
COOTBETCTBUH YCTAHOBIECHHBIMU TPEOOBAHUSIMHU

[1K-6.1 OreHUBaeT Ka4eCTBO MAaTEeMAaTUYECKOW MOETH Tpy  (hopManmuzanuu
3aJja4M MPeIMETHON 00JIacTH

I1K-6.2 OrneHMBaeT KaueCTBO Pa3pabOTAHHBIX AITOPUTMOB ISl OCIIETYIOLIETO
KOJIMPOBAHUS

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




4. CTpykTypa, 00b€M U coaepkaHue JTUCUUIIMHBI (MOXYJIs1)

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 pabota — 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.
Wroro no pazneny 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/Murskos, E. C. IckycCcTBEHHBIN HHTEIUIEKT U MAIIMHHOE 00YYeHHE : yueOHOe
nocobue st By30B / E. C. Murtskos, A. I'. [lImenesa, A. U. Jlansiaua. — 2-€ U31., cTEp. —



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. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1733504 (nara obparieHus:
03.05.2023). — Pexwum q0CTyIa: MO MOAMKUCKE.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1.

Heiiten, I1. Python: MckyccTBEHHBIH HHTEIUIEKT, OOJIBIINE JaHHBIE U 00JIaYHbIE
BBIYMCIICHHS : IpakTH4eckoe pykoBoacTBo / I1. [eiiren, X. Jleriten. - Cankr-IlerepOypr :
[Tutep, 2020. - 864 c. - (Cepus «/ns npodeccuonanosy). - ISBN 978-5-4461-1432-0. -
Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1733685 (narta
obpamenusi: 03.05.2023). — Pexxum qoctyma: mo nomucke.

2. 3aposa, E. B. Metoast Datamining B 00paboTke U aHaIHM3€ CTAaTUCTHYCCKUX
nanHbIX (pemenus B R) : monorpadwus / E.B. 3apoBa. — Mocksa : UTHOPA-M, 2021. — 232
c.:mi - ISBN 978-5-16-016814-2. - Tekcr : anexTponHsIi. - URL:
https://znanium.com/catalog/product/1240276 (nata oopamienus: 03.05.2023). — Pesxum
JOCTyMA: 10 MOJIUCKE.

B) MeToanueckue yKa3zaHusi:

1. CrankeBuy, JI. A. VIHTe/UIEKTyalbHbIE CUCTEMBI U TEXHOJIOTUH : YUEOHUK U
npakTukyM Juis By30B / JI. A. CrankeBud. — 2-¢ u31., nepepad. u qor. — Mocksa :
WznarensctBo FOpaiit, 2023. — 495 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-534-
16238-7. — Texkcr : anexTpoHHEIH // OOpa3oBarenbHas iatdgopma KOpaii [caiiT]. — URL:
https://urait.ru/bcode/530657 (nara obpamenus: 03.05.2023).

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe obecnevenue

HaunmenoBanue .

10 Ne noroBopa CpoKk JeiicTBUS JIUIICH3UH
Deductor Studio | CorarieHue o COTpyJHUYECTBE ecehOtio
Academic Ne06-2901\08 ot 29.01.2008 p
Anaconda Python | cBoboan0 pacnpoctpansemoe [10 0eccpouHo
Scilab
Computation cB0OOHO pacnpocTpansemoe [10 6eccpodHo
Engine
MathWorks
MathLab v.2014  |K-89-14 ot 08.12.2014 6eccpouHo
Classroom License
NotePad++ cB00OIHO pacnpocTpansemoe [10 6eccpodHo

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAMOHHBIE CIIPABOYHbIE CHCTEMbI
Haspanue kypca CchlIKa
HanmonansHas nHGOpMaIMOHHO-aHATUTUIECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIY) asp




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTUTUHBI BKITIOYAET:

JlekuuonHnas aynuropus aya. 282 — MynbTUMEIUITHBIE CPEACTBA XPaHEHHUS,
nepelayu U mpecTaBieHust uHGopMaluu;

Kommnbrorepnsie kinaccol Lentpa uadopmanmonnsix 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 pelIeH s 3a/1a4 B 001acTi HUHGOPMATUKU U BRIYUCIUTEIHHONU TEXHUKH,

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

[Tomerenus At CaMOCTOSTENbHOM pabOThl 00Y4AIOIINUXCS, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOU ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «IHTepHEeT» U HaTu4uem
JIOCTYTIA B AIEKTPOHHYIO HHPOPMAIIHIOHHO-00pa30BaTENIbHYIO CPEly OPraHU3alNU — KJIaCChI
VUT u ACY;

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

Ilpunoswcenue 1

Yueono-memoouueckoe obecneuenue camocmoamenvroii padbomasl odyuarouwuxcs

B Tedenue cemecTpa KaKIbIi CTYIEHT BBIMOIHSAET JIAOOpATOPHBIE paOOTHI.

JlaboparopHnas padota Nel. Jlannbie uHpOpMAIIHS, SHAHUSL.

3anmanue 1 (MOpOroBwIid yPOBEHB). DiieMeHTapHast paboTa ¢ JaHHBIMHU.
1.1. Bo3bMHUTE B OTKPBITOM JOCTYIIEC TEKCTOBBII (aiia B hopmare docX. TekcT nomKeH
coliepKaTh JHaKpUTH4ecKue 3Haku. [lpeoOpasyiite ¢aitn B mpencraiexue pdf.
Onenute n3mMeHeHne oobeMa (aiina.
1.2. CrenepupyiiTe C TIOMOIIBIO CBOOOJHO JOCTYMHOW HelpoceTn (Hampumep,
GigaChat) pactpoBoe 11BeTHOE H300paKeHUE KUBOTHOTO UITH pacTeHus (TP HAJTUIUH
XYJ0’KECTBEHHBIX CIIOCOOHOCTEW MOKHO HapucOBaTh CaMOCTOSITENbHO). Pa3mecture
ero B (aiine (jpeg, png). Onenute oO6beM moiydeHHoOro daiina. BeraBbre daiin ¢
N300paK€HUEM B TEKCTOBBIN TOKYMEHT.

3ananue 2 (MOPOroBbli YPOBEHB). DiIeMEeHTapHast 00pabOoTKa JaHHBIX.

2.1 [loacuuTaiiTe KOJIUYECTBO CJIOB B TEKCTOBOM (paitie.

2.2 TloxcuMTaiiTe KOJIUYECTBO CTOI-CJIOB B TEKCTOBOM (paiie.

3ananue 3(oporoBeii ypoBeHb) M3BiIeueHne HHPOpMaIIUH.

3.1. BeigenuTe B IBETHOM M300paKEHUH COCTABJIAIOLINE, COOTBETCTBYIOIUE OCHOBHBIM I[BETAM.

3.2. BoiBequTe 3TH N300paskeHusl.

3ananue 4 (cpeaHuil ypOBEHb)

4.1. C noMomnibio Mporpamm nakera CvV2 npeodpasyiite n300pakeHrne u3 HBETHOTO B

MOHOXPOMHOE IIPE/ICTAaBICHHE

4.2. C noMomnibio MporpamMm M3 nakeTa CV2 BbIACIUTE KOHTYPbl HA MOHOXPOMHOM H300paKEHUH.

3ananue 5 (BBICOKMI YPOBEHbB)

5.1. 3anporpammupyiiTe Mouck Haubosee YacTo BCTPEUAIOIMIUXCS B TEKCTOBOM (haiisie CioB.

5.2. 3anporpaMmMHpyiiTe Te e NEHCTBUS, UCKIIIOUUB U3 PACCMOTPEHUS CTOM-CIIOBA.

5.3. CreHepupyiiTe aHATIOTMYHBIN MPOrPaMMHBIN KOJI ¢ TOMOIIKI0 Heipoceteit GigaChat u

Deepseek

5.4. CpaBHHUTE OTYYEHHBIA KaXKIBIM U3 CIOCOOOB MPOrPAMMHBII KOJT IO KPUTEPUSIM:

NPaBUIBHOCTb, Y000YUTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopaboTKe.

JlaGopaTtopnast pabota No2.

3ananue 1 (moporosslii ypoBeHb) OCHOBBI s3bIKa TporpaMMupoBanus R. Ilepen BoinonHeHuemM
paboThI CTYAEHT JOJLKEH CO3/1aTh yueTHYI0 3amuch B cpene POSIT Cloud u momy4auTs ajs paboTsl
CBOOOJIHO pacmpocTpaHseMblil (aiin B popmare CSV.



1.1.BeimonHUTE CpeACTBaMM si3bika R apudmernueckue ASWCTBHs HAJ YHUCIOBBIMU
MIEPEeMEHHBIMU (CI0XKEHHUE, BHIYUTAHNE, YMHOKEHUE, IeTICHHE).
1.2.BeinosiHUTE CpENCTBAMU si3bIka R JelcTBUS HaJ CTPOKOBBIMU IEPEMECHHBIMU
(KOHKaTeHAIMs, U3BJIEYCHHE MTOACTPOKH).

3ananue 2 (HOporoBblil yPOBEHD)

2.1. CoctaBbTe U3 OAHOTHUITHBIX JTAHHBIX (YUCIOBBIX, 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 JACUCTBHUS, JOIMTYCTUMBIE JIJISl KX 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 padota Ne3. [IpensapurensHas o6padoTka nanusix. [IpeodpazoBanue Raw Data B
Tidy Data. Ananu3 BEIOPOCOB.
3aoanue I(nopocoswiii yposens)

1.1. 3arpysuTe npejacTaBicHHbIN Habop qaHHbIX B data.frame wiu tibble.

1.2. 3arpysuTe npejacTaBieHHbIH Ha0Op qaHHBIX 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 (nopozoguiii yposens)
2.1. Tlonyuure cpencreamu R u Python ocHOBHBIE XapaKTEPUCTHKHU JIJIsl YUCITOBBIX U
KaTeropuasbHbIX TaHHBIX.
2.2. llonyunte pobacTHBIC OIIEHKH IEHTPATBHOTO TOJIOKEHUS U pa3dopoca
2.2. Co3paiiTe U3 HECKOJIIBKMX aTOMOB C ITIOMOIIIBIO PEKYPPEHTHOTO MPUMEHEHUS (PYHKIIUHK CONS
MHOTOJIEMEHTHBIH CITUCOK.
3aoanue 3 (nopozosuiii yposens)
3.1. BemmonHuTe cpeicTBaMu rpaduueckux oudmrorek Python u R rpaduyeckuii ananus naHHBIX.
3.2. BHMMaTenpHO MpoaHaU3UPYITe MOCTPOSHHBIE «smKu ¢ ycamu» (hoxplots). Ocoboe
BHUMAaHHE yJCIUTE JaHHBIM, HE MTOTIABIINM B «SIIAKH)
3adanue 4 (cpeonuii ypogens)
4.1. lns map 4MCIOBBIX TaHHBIX IOCTPOMTE IUarpamMmsl paccesHus. BusyanbHo oneHuTe
HaJIM4YMe 3aBUCUMOCTH (3TO HE 00OCHOBAHUE, a TOJIBKO MPENoNIoKeHue!).
4.2. OueHnTe HATMYXE KOPPEISIIIMA MEXKY JaHHBIMH, TIPEICTABICHHBIMHU B CTOJIOIIE.
Omnpenenure, Kakoi U3 KO3PPHUIMEHTOB KOPPEISAILUH L[EIeCO00pa3HO UCTIOIb30BATh.
4.3. IlpoBepbTe rUNOTE3Y O HE3HAYMMOCTH (3HAUMMOCTH) BBIUMCIEHHOTO KO3 dUIIMeHTa
KOPPEISALHH.
3aoanue 5 (8vlcoxuii yposenn)
5.1. CocraBbTe Ha s3bIKe R mporpammy A BHIIOTHEHUS Pa3BEIOYHOTO aHATN3A IaHHBIX.
5.2. CoctaBbTe Ha s13b1ke Python nmporpaMmy fjist BBITIOIHEHHS Pa3BEA0YHOIO aHAIN3a TaHHBIX.
5.2. CrenepupyiiTe aHaJIOTHYHBIC TIPOTPaMMBI Ha si3bIkax Python u R ¢ momomrsio HelipoceTeit
GigaChat u Deepseek.
5.3. CpaBHUTE MOTYYEHHBIN KOXIbIM U3 CLIOCOOOB MPOrPaMMHBIH KOJI 110 KPUTEPHUSIM:
MPaBUIBLHOCTH, YI000YHTAEMOCTb, MPUCITOCOOIEHHOCTh K JOPaOOTKE.



JlaGopatopHas padota Ned. [IpoBepka CTaTUCTUYECKON TUIIOTE3bI O MTApaMeTpax reHepabHON
COBOKYMHOCTH. [TpoBepka craTucTUUECKON TUIIOTE3bI O 3aKOHE pacnpeaeneHusd. Knacrepusanus.
ITpoBepKy cTaTUCTUYECKON TMIIOTE3bI CIAEAYET BBIIIOJIHATE IPU ypoBHE 3HaUuMMOCTH 0.95
3aoanue 1(nopoeoswiii yposenn)
1.1. IIpoBepbTe CTATUCTUYECKYIO TUIIOTE3Y O PAaBEHCTBE MAaTEMATUYECKOTO OXKUIAHUS
3aJJaHHOM BEJTUYMHE.
1.2. IIpoBepbTe CTATUCTHYECKYIO THIIOTE3Y O 3aKOHE pacIpeIeIeHus 1Sl BBIOOPKH 110
kputeputo Konmoropoa-CmupHoBa.
3aoanue 2(nopoeoswiii ypogens)
2.1. BeImonHuTE KIIacTEpU3aIHio JaHHbIX 110 MeToay K cpennux (K_Means).
2.2 BpINONIHUTE HEPAPXUUECKYIO KIACTEPU3ALIUIO TEX YKE aHHBIX.
3aoanue 3 (cpeonuil yposerv)
3.1. IlpoBepbTe TUMOTE3Y O HATMYUH PA3INIHNA MEXKY ABYMS BBIOOpKAaMH METOJaMU
oxHodakropHoro aucrnepcuonnoro ananmmsa (ANOVA)
3.2. IlpoBepbTe TUMOTE3Y O HATHMYHH PA3INIHNA MEXKIY ABYMS BBIOOPKAMH METOJaMU
nByxdakropaoro aucnepcrornoro ananuza (ANOVA).
3aoanue 5 (8vicoxuii yposenn)
5.1. Pa3paboraiiTe mporpammy Ha si3bike R, mpeqHa3HaYeHHYIO JJis PelIeHuUs
BBIIICTIEPEUNCIICHHBIX 3a/1a4
5.2. PazpaboraiiTe aHaIOrMYHYIO TIpOrpaMMy Ha si3bike Python.
5.3. CrenepupyiiTe aHaJOrHYIHbIEC TIPOrPAMMBI ¢ TOMOIILI0 Helipoceteit GigaChat u Deepseek.
5.4. CpaBHHTE MOTYYEHHBIN KaXKIBIM U3 CIIOCOOOB MTPOrPAMMHBIHN KOJI 110 KPUTEPHUSIM:
MPAaBUIIBHOCTb, Y1000UUTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOopaboTKe.

Jlaboparopnas pabota Ne5. [Toctpoenue craructuyeckux 3aBucumocteit. LASSO u
Ridge-perpeccusi.
3ananue 1(oporoBbli ypoBeHb)
1.1 Jlna nByX 4MCIIOBBIX IEPEMEHHBIX OCTPONUTE JTMHEIHYIO 3aBUCUMOCTb. O1leHUTE
pe3yJbTar.
1.2 JIns OBYX YMCIIOBBIX TEPEMEHHBIX IOCTPOWTE TOJMHOMHUAIBHYIO 3aBHCHMOCTb.
Ouenute pe3ynprar.
3ananue 2(IoporoBblid ypOBEHb)
2.1. ITocTpoiiTe MTMHENHYIO 3aBUCUMOCTb OJITHOM YMCIIOBOM NEPEMEHHON OT HECKOJIBKUX
YHUCIJIOBBIX NIepeMeHHbIX. OLIeHUTE pe3ybTarT.
2.2. TlocTpoiiTe NONMHOMHAIIBHYIO 3aBUCUMOCTb OJHON YHCIIOBON IEPEMEHHOM OT
HECKOJIbKUX YHMCIIOBBIX MepeMeHHbIX. OLIEHUTE pe3ynbTar.
3ananue 3 (cpeHU ypOBEHb)
3.1. [TocTpoiiTe MTMHEWHYIO 3aBUCUMOCTh OJTHOM YMCIIOBOW MEPEMEHHON OT HECKOJIBKHX
YHCIJIOBBIX IEPEMEHHBIX C TOMOIIBIO NIepcenTpoHa. OLeHUTE pe3ysbTar.
3.2. [TocTpoiiTe MOTMHOMHUAIIBHYIO 3aBUCUMOCTh OJTHOW YHCIIOBOW MTEPEMEHHON OT
HECKOJIBKUX YHMCIIOBBIX IIEPEMEHHBIX C IIOMOIIBIO NIepcenTpoHa. OLEHUTE pe3ybTarT.
3ananue 4(cpeqHuil ypoBEHb)
4.1. ITocTpoiiTe NOTMHOMHUAIBHYIO 3aBUCUMOCTb OJJHOW YMCIIOBOM IIEPEMEHHOM OT
HECKOJIbKUX YHCIIOBBIX TIepeMeHHBIX MeTonamu LASSO-perpeccun.
4.2. ITocTpoiiTe NOTMHOMHUAIBHYIO 3aBUCUMOCTb OJJHOW YMCIIOBOM NIEPEMEHHOM OT
HECKOJIbKMX YHCIIOBBIX TIEpEeMEHHBIX MeToamMu Ridge-perpeccuu.
3adanue 5 (s8vicokuil yposeHv)
5.1. Pa3zpaboraiite mporpamMmmy Ha si3bike R, mpenHa3sHaueHHYIO IS PEIICHHS
BBIILIECIIEPEUNCIICHHBIX 33/1a4.
5.2. Pa3paboraiiTe aHAIOTHYHYIO MPOrpaMMy Ha si3sike Python.
5.3. CreHepupyiiTe aHATIOTHYHBIE TPOrPAMMBbI C TOMOIIIBIO Helipocereit GigaChat u
Deepseek.
5.4. CpaBHUTE MONTYYEHHBIN KQXIBIM U3 CIIOCOOOB MPOTPAMMHBIN KO/ IO KPUTEPHSIM:
MPaBUIBLHOCTH, YI000UHTAEMOCTb, MPUCITOCOOIEHHOCTh K JOPaOOTKE.



JlaGopatopHas pabota Ne6. O6paboTka «chIporo» Tekcra. Pazmerka mo yactsm pedm.
JlemMaTun3anus 1 CTEMMUHHAPOBaHUE. BIsSIBIIEHNE NMEHOBAHHBIX CYIIHOCTEH.
3ananue 1(oporoBulii ypoBEHbD)
1.1. B oaHOM M3 TEKCTOB, BXO/ISIIMX B COCTaB Kopiyca gutenberg, BeI4ucinTh 4acToTh
MIOSIBJICHUS 33/IaHHBIX CIIOB.
1.2. Ty xe paboTy MPOBECTH C CHIPHIM TEKCTOM.
3ananue 2(OpOroBbId YpOBEHbD)
2.1. Jlns 3a1aHHBIX CJIOB ONpeneauTe OJIM30CTh Mo MeTpuke JIeBeHmTeliHa
2.2. J1nst 3a1aHHBIX CJIOB OMPEACIIUTE CEMAHTUICCKYIO OJIM30CTh
3amanne3(cpeTHU YPOBEHB)
3.1. BeinosHUTE JeMMaTU3AIHMIO 33/IAaHHOTO TEKCTA.
3.2. BpINogHUATE CTEMMUPOBAHUE 33/IaHHOIO TEKCTA.
3ananued4(cpeIHUil ypOBEHbD)
4.1. BeisiBUTE IMEHOBAaHHBIE CYIIHOCTH B TEKCTE HA PYCCKOM SI3BIKE.
4.2. BIsIBUTC IMEHOBAaHHBIC CYIITHOCTH B TEKCTE HA aHTJIMHCKOM SI3BIKE
3adanue 5 (svicokuil yposeHv)
5.1. Pa3zpaboraiite mporpammy Ha si3bike Python, nmpeaHasHaueHHYIO ISl peICHHs
BBIIICTICPEYUCIICHHBIX 33]1a4.
5.2. CreHepupyiiTe aHaJOrHYHbIEC IIPOTrPAMMBI C IIOMOIIIBI0 Helipocereit GigaChat u
Deepseek.
5.3. CpaBHHUTE OTYYEHHBIA KaXKIBIM U3 CIOCOOOB MPOTrPAMMHBII KOJI IO KPUTEPUSIM:
MPABWIBHOCTb, YI000UHTAEMOCTb, MPUCTIOCOOICHHOCTH K JOpaboTKe.

I[punoxenue 2. OueHoYHbIE CPeACTBA 1JI51 MPOBeAeHUS MPOMEKYTOUYHON aTTeCTANINU
a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEJACTBA /IJIsl IPOBeAeHHUS
NMPOMEKYTOUHOI aTTeCTANMHU:

Kon NHpukatop 1OCTIKEHUS
OrneHOYHBIE CPEJICTBA
WHIIKATOpa KOMIIETEHINHA

ITK-6: CriocoOHOCTS K (l)OpMaJ'II/ISaL[I/II/I " aJIrOpUTMHU3aliu NOCTABJICHHBIX 3a/1a4, K HAITUCAHUIO
IporpaMMHOTIO KOJia € UCIIOJIb30BAHHUEM SA3BIKOB IMIPOIrpaAMMUPOBAHUSA, OIIPEACICHNUA U MAHUITYJIMPOBAHUA
JaHHBIMHA U O(i)OpMJ'ICHI/IIO IMporpaMMHOTO KOJia B COOTBETCTBHUU YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I

I1K-6.1 OLieHUBAET Ka4eCTBO Ilepeuenv meopemuueckux 6onpocos

MaTeMaTUYEeCKON MOJIEITH o
Hanusie u uapopmanus. Konnenmus Data Mining.

Crenuduxka 60JbIINX JAHHBIX.
Konnenmus “Data Driven Organization
[Ipumenenne koHIENMI QYHKIIMOHAIBHOTO
MIPOrpaMMHUPOBAHHUSI IPU 00PaOOTKE OONIBITUX
JTAHHBIX.
5. Konnenuus kauecTBa JaHHBIX.
6. UYwmcioBble U KaTerOpHaIbHBIE TaHHBIE.
7. T'paduueckue 1aHHBIE.
8
9

npu popMaTH3auH
3aJ1a4u MPEeIMETHOM
oOiactu

Ll

Buneonannsie.
. TexctoBble naHHBIE.

10. [TpuHIMITBI pa3BEOYHOTO aHAIA3A JTAHHBIX.

11. PoGacTHbIE OIIEHKHU IIEHTPATBHOTO TOJIOKEHUS
JTaHHBIX.

12. PoGacTHbIe OLIEHKH BapHaOeIbHOCTH JaHHBIX.

13. Koppensmus no [Tupcony u ee npuMeHeHne B paboTe ¢
OOJIBIIUMU JAHHBIMHU.

14. Koppensus no CniupMeHy 1 ee MpUMEHEHHE B padboTe
¢ OOJIBIIUMU JTAHHBIMH.




Kon
WHIMKATOPa

Muaukarop gocTmkeHus
KOMIIETCHIINU

OrneHoYHBbIE CpeCTBa

3aoanus Ha pewenue 3a0a4 u3 npogheccuoHaIbHOU obnacmu,
KOMNIIEKCHbLE 3A0AHUS

3ananue 1.

1.1. [Tomyunte poOACTHYHO OICHKY ICHTPAJIbLHOTO
TMOJIOKECHHUS 33JJAHHOTO Ha0opa TaHHBIX.

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

3ananue 2.

2.1. Pa3paboraiiTe mporpaMMy ISl HAXOXKACHUS KOPPEISIINU
o [Tupcony ¢ ucnons3zoBanuem dynkiwii Python wim R.
Pa3paboraiiTe aHATOTHYHYIO TPOTPaAMMY C TIOMOIIBIO
NU-cucrem. ConoctaBbTe pe3ynbTaThl.

2.2. Pa3paboraiiTe mporpaMMy TSl HAXOXICHUS KOPPEISIINU
no CrimpMeHy ¢ ucnosib3oBanueM GyHkuumi Python wmm R.
PazpaboraiiTe aHaTOrHYHYIO MPOrpamMMy C TIOMOLIBIO
NU-cucrem. ConoctaBbTe pe3ynbTaThl.

I1K-6.2

OrieHUBaeT Ka4eCTBO
pa3pabOTaHHBIX
AJITOPUTMOB JJIs
MOCJIEAYIOIETO
KOJIUPOBAHHUS

Hepeueﬂb meopemu4ecKux 6onpocoe

Pacnpenenenue naHHbIX U €r0 aHAIN3.

byrcrpen B aHanu3e JaHHBIX.

Buszyanuzanus JaHHBIX YUCIOBBIX JAHHBIX
Buszyanuzanus kaTeropuajibHbIX JaHHBIX.

«OTpsTHBIE» TaHHBIE.

Mertoas! IpEeBPALLEHUS ChIPBIX JaHHBIX B ONPSITHBIE.
OneHky KayecTBa Mo/ieiel TaHHBIX.

PecommiiuHr pu OLIEHKE KayecTBa MOJIEIH.
Knaccudukanus.

0. Knacrepuzanus.

1. Pabora ¢ TEKCTOBBIMA JaHHBIMU.

12. Koprychl TEKCTOB U UX NPUMEHEHHE.

13. BbisiBlIeHHE UIMEHOBAaHHBIX CYIIHOCTEH B TEKCTE.

14. CemaHTHYECKNE METPHUKH.

3aganue 1.

1.1. Buzyanusupyiite HECKOJIBKO Ha0Op TaHHBIX.

1.2. C momompio TpapuIecKOro CpPEeACTBA «SAIIUK C
ycaMu» BbIABUTE MeauaHy, 25% kBaptuib, 75%
KBapTHJIb, TTOJ03PUTEILHBIE TaHHBIC.

3ananue 2.

2.1. Pa3zpaboraiiTe TporpaMmy ¢ HCIOJIH30BAHHEM
¢ynknmii Python mnm R mns mocTpoeHust «smuka c
ycamm».

2.2. PazpabotaiiTe mporpamMmy ¢ HCHOJIb30BAaHUEM
¢byukuuii Python s BblYMCIIEHHs 3HAYEHUS METPUKH
JleBeHmrenHa..

RHROo~NO~WDNE

[1K-6.3

OnenuBaeT BEIOOP
MIPOrpaMMHBIX CPENICTB
JUTSI TIPOTPaMMHUPOBAHUS U

Ilepeuenv meopemuueckux 60npocos

1. TIpwHIMITEI OPTaHU3AINH TPOTPAMMHOTO CPEACTBA
PySpark.

2. Opranmzarus Tabmuibl janHbeix (DataFrame) B




Kon Muaukarop gocTmkeHus
OrneHoYHBbIE CpeCTBa

HHAWKATOpa KOMIICTCHLIN
MaHHITYJIUPOBAHUS PySpark.
JaHHBIMH B cooTBeTCTBUH | 3. MeToabl paboThl ¢ HEOCTAIONMMH JaHHBIMU B
YCTaHOBJIEHHBIMH PySpark.
Tpe6OBaHMAMH 4. Mertoapl TPYNIIUPOBKY JaHHBIX B PySpark.
5. Meroapl NOCTPOEHUS IMIIUPUUECKIX 3aBUCUMOCTEH B
PySpark.
6. Metonb! knactepusaiuu B PySpark.
7. Mertoas! noctpoenus pemenuii B PySpark.
8. BriBnenue anomanuii B PySpark.
9. T'paduueckuii ananus nanaex B PySpark

10. ®unprpanus naaHbeix B PySpark.
11. IIpoBepka cratucTuyeckux runore3 B PySpark.
3aganue 1.

1.1. Bemonnute ¢puipTpanuio qaHHbIX B PySpark.
1.2. BeimosiHKTe IPYNIUPOBKY HaHHBIX B PySpark.
3ananue 2.

2.1. Pa3paboraiiTe nporpaMmy Juist paboThI C HSJOCTAOIIIMMHU
JTaHHBIME cpencTBamu PySpark..

2.2. Pa3paboraiiTe nporpaMmy Uit QUIBTPAIIAN TaHHBIX
MeTomamu PySpark..

0) [Topsiiok NMpoBeneHUsI MPOMEKYTOYHOI aTTECTAIIMH, MIOKA3ATEH U KPUTEPUH
OLICHHBAHUS:
[MpomesxyTounast artectanus o aucimuinae « Texuomoruu Data Mining u Big Data» Bkirouaer
TEOPETHUYECKHE BOIIPOCHI, TO3BOJISIOINE OIIEHUTh YPOBEHb YCBOCHUS 00yUYarOIMMUCS 3HAHUM, 1
NPaKTHYECKHE 3a/IaHHS, BHISBISIONINE CTENeHb COOPMUPOBAHHOCTH YMEHUH U BIIAICHUIA,
npoBOAUTCS B hopMe B popMe 3adeTa ¢ OLEHKOH.
3aver ¢ OLEHKOH 10 TUCIUILTHHE MPOBOIUTCS 110 Pe3y/IbTaTaM OTUYETHOCTH 32 BHIOJTHCHHBIE
CaMOCTOSATENIFHBIE PA0OTHI C OTIPOCOM B YCTHOH (pOpME IO TaraM BHITOJTHEHUS B
Oecene-00CyX/I€HUH Ha JIEKIIMOHHBIX 3aHATHSIX.

Kpurepun ouenku
— Ha OIICHKY «OTJIMYHO» — ITOJTHO PAaCKPBITO COAEPKaHKUE MaTepHaia; YETKO U MPABHIBHO JaHbI
OTIPEJICTICHUS M PACKPBITO COJICPKaHIE MaTepralia; OTBET CAMOCTOSTEIILHBIH, TIPU OTBETE
UCIIOJIb30BAaHBI 3HAHUS, TPUOOPETEHHBIE paHee;
— Ha OIICHKY «XOPOII0» — PACKPHITO OCHOBHOE COJIEpKaHUE MaTepHaia B 00bEMe; B OCHOBHOM
NPaBUIBHO JIaHBI OTIPE/ICIICHHS, TIOHSTHS; MaTepHall N3JI0)KEH HEMOJIHO, TIPU OTBETE JOMYIICHBI
HETOYHOCTH, HapyIIICHA TIOCIIEI0BATEIbHOCTD N3JI0KEHHST; JOMYIIECHBI HEOObIINE HETOYHOCTH
NP BBIBOJIAX U MCIIOJIb30BAaHHH TEPMHHOB; IPAKTHYECKHE HABBIKH HETBEPIBIC;
— Ha OIICHKY «yI0BJIETBOPHUTEJILHO» — YCBOCHO OCHOBHOE CO/IEpP)KaHUE MaTepralia, HO U3JI0KEHO
(parMeHTapHO, HE BCET/Ia MOCIIEIOBATEIFHO; ONPEACICHUS U TIOHTHUS TaHbI He YETKO;
NPAKTHYECKHE HABBIKH CIIA0bIC;
— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO0» — OCHOBHOE COJICPKaHHE YIeOHOTO MaTepHaa He
PACKpBITO; HE TaHBI OTBETHI Ha JOTOIHUTEIBHBIEC BOIIPOCHI MTPENOIaBaTeNs




