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Pa6ouas niporpamma coctasiena Ha ocHope PI'OC BO - 6akanaBpuar 1o HalpaBIeHHIO
moarorosku 09.03.01 Mudopmarrka d BbIMHCIHTENbHAs TexHHKa (npHka3 MuHOOpHAyKH
Poccum ot 19.09.2017 r. Ne 929)

PaGouas mporpaMma paccMOTpeHa M OJoOpeHa Ha  3acelaHuM  KaQeapbl

BBIUMCIIMTENHOM TEXHUKH U IIPOTPAMMHPOBaHUS I )
08.02.2023, nmporoxon Ne 5 — /%
3aB. xadenpoii e 0.C. Jlorynosa

/

Pa6ouas nporpamma o106pesa Mmetoandeckoi komuccneit MOuAC

10.02.2023 r. mpoToxoi Ne 7 ’ s@/

[Tpencenarens %w B.P. Xpammmn
v &

Pabouas nporpaMma cocTaBlieHa:
cT1. npenosasatens Kadeapst BTull, sl

M.B.3aperkuit

Penenzent:

Jupexrop HUU «IIpombe30nacHOCTEY, KaH/I. TEXH. HayK M.IO. Hapkesud



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

e ocBoenus qucuuiuinabl "Texunomoruu Data Mining u Big Data™:

- (opmupoOBaHKEe y CTYICHTOB MPEICTABICHUS O THIIAaX 3a]a4, BOSHUKAIOIIUX B 00JI1aCTH
HHTEJUIEKTyaIbHOro ananu3a nanabix (Texnomoruu Data Mining u Big Data);

- OCBOCHHUE OCHOBHBIX ITOJIX0/I0B, IPUMEHSEMBIX TpH petienun 3aaa4d Data Mining u Big
Data;

- OCBOCHHE COBPEMCHHBIX MPOrPAMMHBIX CPEICTB, MPHUMEHSICMBIX MPH PEIICHUU 3a/1a4
Data Mining u Big Data;

- TIOJIyueHHE HaBBIKOB mpuMeHeHus napaxurm Data Minig u Big Data npu perienun
3aj1a4 B PA3IHYHBIX IPEIMETHBIX 00JIaCTsX.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Juciumna Texnonorun Data Mining u Big Data Bxoaut B 4acTh y4eOHOTO IuiaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

Mertoab! yripaBiieHUs 3HAHUSIMU

O06paboTKa 3KCIIEpUMEHTANIbHBIX JaHHBIX Ha DBM

basp1 nanabix OLTP-cucrem

ba3bl u XpaHWIMIIa TaHHBIX

[TporpammMHBbIe perieHus it Ouzneca

MoaenupoBanue

@OyHKIMOHAIBHOE IPOrpaMMHUPOBaHHE

OOBEKTHO-OPUEHTUPOBAHHOE POTPAaMMHUPOBAHUE

dunocodus

[IpuknaaHas MaTeMaTuka

[IporpammupoBanue

YucaeHHbIe METO/IbI

DneMeHThI TUHEHHON anreOpbl

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yYeHUS TUCIUIUTNH/TIPAKTHK:

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrare ocBoenust qucuuruinabl (Moayiist) «Texuonoruu Data Mining u Big Data»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[TK-6 CriocoOHOCTE K (hopMaau3aIliy ¥ alTOPUTMH3AIUNH TTOCTABICHHBIX 3a/1a4, K HAITMCAHUIO
MpPOrpaMMHOTO KOJa C MCIHOJb30BAaHUEM SI3BIKOB MPOrPAMMHPOBAHUS, OIPEACIICHUS U
MaHUITYJIUPOBAHUSI JAHHBIMH H  O(QOPMJIEHHIO TPOTPAMMHOTO KOJla B COOTBETCTBUHU
VCTaHOBJICHHBIMU TPEOOBAHUSIMU

[1K-6.1 OreHnBaeT Ka4eCTBO MAaTEMATHIECKON MOJIENN TIPH (HOpMaTU3AIIH 3a/1auu
MpeIMETHOM 001acTH

I1K-6.2 OneHnBaeT KavyecTBO pa3pa0OTaHHBIX AITOPUTMOB JJISl TOCIEAYIOIIETO
KOJIMPOBAHMUS

I1K-6.3 OneHuBaeT BBHIOOP MPOTPAMMHBIX CPEACTB JUISl TPOTPaMMHUPOBAHUS U
MAHUIYJIMPOBAaHUA  JAHHBIMU B COOTBETCTBHUM  YCTAHOBJICHHBIMU
TpeOOBaHUSIMU




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,3 akaj. 4acoB:
— ayIuTOpHas — 56 akaj. 4acos;
— BHeaynuTopHas — 1,3 akaJl. 4acoB;

— caMocTosTenbHas padora — 50,7 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKON

AynutopHast ) s
o | xouTaxTHas pabora E 3 dopma TeKyIIEero
= g X Bu KOHTPOJIS
Paznmen/ Tema 3 (B akan. uacax) == A o P Kon
S 3 © | caMOCTOSITENbHOW | yCcIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | KoMnereHMH
O 2 £ paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. z S aTTecTaluu
3aH. 3aH. O &
1. KoHuenryanbHble OCHOBBI.
IIporpammHsIit
CaMmocTosTeNnbHOE Becena —
1.1 Manusie, uadopManys, 2 2 o |W3yuennue yueOHOM OBCVIICHHE T1K-6.1,
3HaHUs. U Hay4HOH YA ) I1K-6.2
VYerHbIi ompoc
JUTEPATYPEI.
CamocTosTenpHoe
u3ydeHue yueOHoun
8 U HAy4YHOM Becena —
1.2 OcuoBbl s3bika R. JUTEPaTypBHI. o0cyXIeHHE.
Cpema RStudio (RStudio 4 40U 6 TloaroroBka k Ananns TIK-6.1,
Cloud). XpaHuinie nabopaTopHOMY HIPOrpaMMHOTO I1K-6.2
CRAN wu pabota ¢ HUM. 3aHATHIO. Koza.
Brinmonnenue VYerHbIl onpoc.
nmabopaTopHOit
paboTHI.
Hroro no pazaeny 6 6/21 8
2. TlpensaputenbHas 00paboTka
naHHbpIX. [IpoBepka rumores.
Kiacrepuzanms.
CamocrosTensHoe
u3y4yeHue y4eOHOH
U HAYIHOMH becena —
21 IpeaBaputenbHas Y A
oBpaboria AHHBIX JIUTEPATYPBI. o0CcyxKIeHH e,
’ IToaroroBka k Ananuz
IIpeobpa3zoBanue Raw| 8 4 6/21 10 TIK-6.1
Data s Tidy Data 1ab0paTOPHOMY MPOrPaMMHOTO
’ 3aHSTHIO. Koza.
AHainu3 BEIOPOCOB. "
Brimonnenune VYeTHBI onpoc.
71a00paTOpHOI

paboTHL.




CaMOoCTOSITEIbHOE

2.2 IIposepka o
. u3ydyeHue yueOHoU
CTaTUCTHYECKOIN THUIOTE3bI .
Y HAYIHOH becena —
0 nmapameTpax
N JUTEPATYPBI. o0cyxieHue.
TEHEPAILHON IToxroroBka k Amnanus
COBOKYITHOCTH. 4 6/21 10 TK-6.1
nabopaTopHOMY MIPOTPaMMHOTO
IIpoBepka
. 3aHATHIO. KOJa.
CTaTHCTHYECKONW TUIOTE3bI N
Brinmonnenue VYeTHBIl onpoc.
0 3aKOHE paclpeesieHHs. N
nabopatopHoOn
Krnacrepuszarnusi.
paboThL.
Hroro no paszuerny 8 12/41 20
3. TTocTpoeHHe CTAaTHCTHYECKUX
3aBUCUMOCTEH. AHanu3
MPOTHO3MPOBAaHNE BPEMEHHBIX
psnoB. OOpaboTka TEKCTOBOH
UH)OPMAITHH.
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4HOH becena —
3.1 IMoctpoenue i
JUTEPATypBI. o0cyxieHue.
CTATHCTHACCKHX ITogroroBka k Ananus
3aBHUCHMOCTEeH.  AHaum3 4 8/41 10 IK-6.3
nabopaTopHOMY MIPOTPaMMHOTO
BPEMEHHBIX pAnoB.
3aHATHIO. KoJa.
Haxoxnenune tpenna. L
Brinonnenue VYeTHBIl onpoc
nabopatropHoOn
paboThI.
CaMmocrosTensHoe
3.2 O6pabotka "cwiporo" U3ydeHHEe y4eOHOM
Tekcta. Pa3merka  mo 1 HAy4IHOH becena —
qacTsIM peyn. JUTEPATYPEI. o0CyXK/IeHHE.
Jlemmatuzanus u IToaroroBka k Ananus
. 6 | 6121 12,7 A TK-6.3
CTEMMHpPOBaHHE. 1ab0paTOpPHOMY POTPaMMHOTO
TToctpoenue KOPITyCOB 3aHATHIO. KoJa.
TEKCTOB. Brissnenue Brinonxenue YerHblit onpoc.
HMMEHOBAHHBIX CYIHOCTEH. nabopaTtopHOn
paboTHI.
HWroro no pazneny 10 | 14/61 22,7
4. 3akpemneHue HU3y4E€HHOTO
Marepuaia
Kpurnueckoe
aCCMOTpEeHHE
Nzyuenue P P
4.1 3akperuieHHe COBPEMEHHBIX TPHMCHCHIA TK-6.1,
I/I3 €HHOTO MaTepI/IaJIa I orr) aMMHBIX merozos Data TIK-6.2,
i p ’ porp o Mining u Big Data I1K-6.3
peanuzarui.
B peaNTbHBIX
3agayax.
Wroro no pazneny
Hroro 3a cemectp 24 |32/121 50,7 320
Hrtoro nmo aucruminHe 24 132/121 50,7 3a4eT ¢ OIICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METOMO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAaHA 3aHATHS C €OUHBIM JUIS BCEX IEpeyHEM
peKOMeH1yeMOoi 00513aTebHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTeNbHOTO pe3ynbrara. Hapsay co
CHEIMAIIM3UPOBAHHBIMU ~ TEXHOJOTUSMU  TaKOro  poja  INPUHIUIN  HMHTEPAKTUBHOCTH
MPOCIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJIOTHUH.
HHTepakTUBHOCTD MOJPa3yMeBAET CYOBEKT - CyOBEKTHBIE OTHOIIEHUS B X0/1€ 00pa30BaTEIbLHOTO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaIOLIEiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3a-IJIaHUPOBAaHHBIMU omroOKamMn), aexkuus-oecena, JEKUUA-AUCKYCCHUS,
JeKIus—Tpecc-KoH(pepeHIus.

4.  MHpopMallMOHHO-KOMMYHHMKAllUOHHbIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTMH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOpMALUEH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Amnep, FO. II. Cratuctuueckoe ympasieHue mnporeccamu. «bonplive gaHHbBIE» :
yueoHoe nocooue / FO. I1. Amnep, E. A. Yepnsix. - Mocksa : U3a. lom MUCuC, 2016. - 52 c. -
ISBN 978-5-87623-969-3. - Tekcr : AIIEKTPOHHBI. - URL:
https://znanium.com/catalog/product/1232190 (narta oopamenwus: 03.05.2023). — Pexum



JIOCTYTIA: MO TIOIHCKE.

2. Matnodd, H. UckyccTBo nporpammupoBanus Ha R. [Torpyxenne B 0oJbIve JaHHBIC
npaktuueckoe pykoojactBo / H. Matnodd. - Cankr-IlerepOypr : [Turep, 2019. - 416 c. - (Cepust
«bubnmuroreka nporpammuctay). - ISBN 978-5-4461-1101-5. - Tekcr : snexktponHsid. - URL:
https://znanium.com/catalog/product/1733504 (nata ooparmmenus: 03.05.2023). — Pexxum nocryma:
10 TTO/IITUCKE.

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1.

Hetviten, I1. Python: KckyccTBeHHBI HMHTEIICKT, OOJbIIME JaHHBbIE M OOJaYHbIC
BBIYUCIICHHS : IpakTHueckoe pykoBoacTio / I1. Jlewiten, X. [eitren. - Cankr-IlerepOypr : ITurep,
2020. - 864 c. - (Cepus «ns mpodeccuonanoB»). - ISBN 978-5-4461-1432-0. - Tekcr :
snektpounsii. - URL: https://znanium.com/catalog/product/1733685 (mara oOpamieHus:
03.05.2023). — Pesxxum goctyrma: 1o moAIucKe.

2. 3aposa, E. B. Meroasr Datamining B 006paboTke 1 aHaU3e CTATUCTUYECKUX JTaHHBIX
(pemenus B R) @ monorpadus / E.B. 3apoBa. — Mocksa : UHOPA-M, 2021. — 232 c. : wu. -
ISBN 978-5-16-016814-2. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1240276 (nata ooparmenus: 03.05.2023). — Pexxum nocryma:
IO TIOJIMTUCKE.

B) MeToanyeckue yKazaHus:

1. CrankeBuy, JI. A. IHTe/UIEKTyalIbHBIC CUCTEMBI U TEXHOJIOTHH | YYCOHUK M IPAKTUKYM
muist By30B / JI. A. CrankeBu4. — 2-¢ u3]1., epepad. u porn. — Mocksa . U3narenscto HOpaiir,
2023. — 495 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-16238-7. — Tekct
anekTpoHHbn /[ OOpasoBarenbHas  tiatpopma  IOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/530657 (nara oopamenus: 03.05.2023).

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanwue [10 Ne norosopa Cpoxk neiicTBHS TUIEH3UH
Deductor Studio  |Coramienne O  COTPYAHHYECTBE 5CChOTHO
Academic Ne06-2901\08 ot 29.01.2008 P
Anaconda Python |cBo6oaHO pacnipoctpansiemoe [10 0eccpoUHO
ECII?b Computation cB0OOTHO pacmpocTtpansiemoe [10 0eccpovHO

ngine
MathWorks
MathLab v.2014 |K-89-14 o1 08.12.2014 0eccpouHo
Classroom License
NotePad++ cB00OOAHO pacrpocTpansemoe 110 OECCPOUHO

IIpogdeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpuika
HannonanpHas MH(POPMALMOHHO-aHAINTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTO IUTHPOBAHUS '

(PUHLI) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre TUCIUIUIMHBI BKITIOYAET:

JlexuuonHas aynuropus aya. 282 — MynbTuMeAuiHbIE CPEICTBA XPAaHEHUS], IEpeaauu U
MpeICTaBICHUS NHPOPMAITUH;

Kommprorepnsie kinaccrl LenTpa nadopmanronnsix texnosnoruit ®I'6OY BITO «MI'TY
um. .. HocoBay — [lepcoHanbHbIe KOMIBIOTEPHI, 00BETMHEHHBIC B IOKATBHBIE CETH C BBIXOJIOM
B Internet, ocHaiieHHblE COBPEMEHHBIMH IPOrPAMMHO-METOIUYECKUMHU KOMILIEKCaMHU JIJIst
pelieHus 3aaa4 B 0071acTi HHPOPMATUKU U BEIYUCIUTEIHHON TEXHUKH;

AynuTopuun JUisi CaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACChl; YUTAIBHBIE 3aJIbI
oubmmotexu — ayn. 282 u knacesl YUT u ACY;

[Tomemenuss st CaMOCTOATENbHOW  pabOThl  OOYYarOIIMXCS,  OCHAILICHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUECHHUS K ceTu «VHTEpHET» M Haauduem
JOCTyNa B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpey OpraHHU3alMi — KIIAcChl
YUT u ACY;

[Tomemenuss nans  XpaHeHHs M NPOPUIAKTUYECKOTO OOCTYXUBaHUS  Y4eOHOTO
obopynoBanus — LIeHTp nHPOPMAIMOHHBIX TEXHOJIOTHH — aya. 372

HpI/IJ'IO)KeHI/IC 1. y‘le6H0-MeTOI{I/I‘IeCKOG obOecreyeHre CaMOCTOSTEIbHOM pa6OTI>I o6yqa101u14xc;1

3ananue k 1abopaTropHoii padore Mo Teme:
JlanHble HH(pOpMaLMs, SHAHUS.
[Ipoananu3upoBaTh COBOKYITHOCTb TEKCTOBBIX, FPaQUUECKUX U ayAHOBU3YyaIbHBIX TaHHBIX,
pa3MenieHHbIX Ha oHOo# u3 crpanul WEB-pecypcos:
www.yandex.ru;

www.mail.ru;

www.rambler.ru;

Www.gazeta.ru;

www.ura.ru;

www.znak.com;

www.mK.ru;

NoabkowhE

3aganue Kk JabopaTopHoOi padore 1o Teme:

OcHoBgbl si3b1ka R. Cpena RStudio (RStudio Cloud). Xpauuaume CRAN u pa6ora ¢ HuMm.
Veranosuts onuH naker u3 CRAN B RStudio.

3arpy3uth (aitn B RStudio ¢ nokansHOro HoCUTEIIS.

Ckauatp Qaiin u3 RStudio Ha JoKanbHBIN HOCUTEIb.

Hamnucatpb GyHKIMIO U1 CyMMHPOBaHUS 3JIEMEHTOB YHCIIOBOTO MaccuBa B R.

HamucaTb GYHKIUIO U1l HAXOXKICHUS CPEAHET0 apru(hMETHUECKOTO YUCIOBOIO MACCHBA.
Hamnucars GyHKIHIO /151 HAXOXKICHUS CTAHIAPTHO OTKJIOHEHHUS YUCIIOBOTO MAcCHBA.
Hamucatp A7t HAX0XKICHHSI CYMMbI YUCIIOBBIX DJICMEHTOB JIByX MacCHBOB.

NoabkowhE

3aganue k JabopaTopHoii padore 1o Teme:
IpenBapurenbHas 06padoTka nanHbix. [IpeodpazoBanne Raw Data B Tidy Data. Ananu3
BbIOPOCOB.
Y CTaHOBUTH HEOOXOAUMEIE MTAKETHI.
1. Boeinonuuts B cpene R:
library(tibble)
tibble(

a=1:3,

b=1,

c=-11
)

[Ipoananu3upoBaTh pe3yabTar.



2. Boeinonuuts B cpene R:

dfr = data.frame(a=1:3,b=1, c=-1:1)
as_tibble(dfr)

[Tpoananu3upoBaTh pe3ysbTar.

3. Beimonnuts B cpene R.
tribble(
~a, ~b, ~c,

1, 1,-1,

2, 1, 0O,

3, 1, 1
)
[Ipoananu3upoBaTh pe3ysbTar.
4. Beimonnuts B cpene R.
library(readr)

(okruga = read_csv('data/okruga.csv'))

IIpoananu3upoBaTh pe3yJbTar.

S. Breimosiauts B cpene R.

library(ISLR)

str(Carseats)

IIpoananu3upoBaTh pe3yJbTar.

6. Breimonnuts B cpene R.

library(ISLR)

income <- imputate_na(carseats, Income, US, method = "rpart")
income

IIpoananu3upoBars pe3yibTar.

7. Brimonnuts B cpene R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
IIpoananu3upoBarh pe3ysbTar.

3ananue K JadbopaTopHoii padore Mo Teme:

IIpoBepka cTaTHCTHYECKOM rHNOTE3bI 0 MapaMeTpax reHepajbHOM COBOKYITHOCTH.
IIpoBepka cTaTHCTHYECKOM rHIOTE3BI 0 3aKO0He pacnpeneaeHus. Knacrepuzanus.

Jnis1 3aaHHOM BEIOOPKH POBEPUTH TUNOTE3Y (YPOBEHb 3HAUMMOCTH NMPHUHATH paBHBIM 0,95):

1. O paBeHCTBE MaTEMaTHUECKOT0 OKUAAHUSI TAaHHOW BEJTMUMHE.

2. O TOM, 4TO reHepangbHasi COBOKYITHOCTb TOJUYMHEHA HOPMAJIbHOMY 3aKOHY
pacnpeneneHus.

3. O TOM, 4TO reHepangbHasi COBOKYITHOCTb IIOIUYMHEHA 3aKOHY pacnpenenenus [lyaccona.
4. O TOM, 4TO reHepagbHasi COBOKYIHOCTh MOJAYMHEHA JIOTHOPMAIBHOMY 3aKOHY
pacnpeeseHusl.

S. O TOM, 4TO reHepagbHasi COBOKYITHOCTb TOJJYMHEHA FraMMa 3aKOHY paclpeieseHusI.

6. O TOM, 4TO reHepangbHasi COBOKYITHOCTb [TOJUYMHEHA SKCIIOHEHIIMAIBHOMY 3aKOHY
pacrpezeneHusl.

7. Jlnist nanHOM BBIOOPKU MOCTPOUTH KITACTEPU3ALIUIO 110 2 KPUTEPUSIM.

3ananue K jadbopaTopHoii paéore nmo Teme:
IlocTpoeHne CTaTHCTHYECKHUX 3aBHCHUMOCTEN. AHAJIN3 M IPOrHO3HMPOBAHUE BPEMEHHbIX
psaaoB. Haxoxaenue Tpenaa.

1. Jlnist ABYX 3aJJaHHBIX BBIOOPOK IMOCTPOUTH BHIOOPOUHBINA KOA(PPHUIIMEHT KOPPETAIUH.
IIpoBepuTh €ro 3HAYNMOCT.
2. Jlnist ABYX 3aJJaHHBIX BBIOOPOK IMOCTPOUTH PAHTOBBIN BHIOOPOUHBIH KOAPPHUIIUEHT

koppessanuu. [IpoBepuTh €ro 3Ha4NMOCTb.



3. JIist IBYX 3aJaHHBIX BRIOOPOK TIOCTPOUTH JIMHEWHYIO PErPECCUOHHYIO 3aBHCHMOCTD.
[Ipoananu3upoBaTh OCTATKH, OLIEHUTh 3HAYMMOCTh KaXI0T0 U3 KOA(P(PUIIUEHTOB U BCETO
ypaBHEHHS (3aBUCUMOI CUUTAEM IIEPBYIO BEIOOPKY).

4. Jlns nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH HEIMHEHHYIO PErPECCUOHHYIO 3aBUCUMOCTbD.
[Tpoananu3upoBaTh OCTATKH, OLICHUTh 3HAYUMOCTH KaXKI0T0 U3 K03()(OUIIMEHTOB U BCETO
ypaBHEHUS (3aBUCUMOM CUMTAEM IIEPBYIO BHIOOPKY).

5. J1J11 HECKOIBKUX 3aaHHBIX BBIOOPOK MOCTPOUTH JTMHEHHYIO PETPECCHOHHYIO
3aBUCUMOCTb. [IpoaHamu3npoBaTh OCTaTKH, OLIEHUTh 3HAYUMOCTb KaXKI0r0 U3 KO3 (HULIHEHTOB
U BCETO ypaBHEHUS (3aBUCHMON CUMTAEM TIEPBYIO BEIOOPKY).

6. J171s HeCKOIbKUX 3a/1aHHBIX BEIOOPOK MOCTPOUTH HETMHEWHYIO PErPECCHOHHYIO
3aBHCUMOCTS. [IpoaHann3npoBaTh OCTATKU, OLEHUTh 3HAYUMOCTh KaXJI0TO U3 KOA(PPHUIIMEHTOB
U BCETO ypaBHEHUS (3aBUCUMON CUMTAEM IIEPBYIO BHIOOPKY).

7. J1s 3a1aHHOTO BPEMEHHOTO Psijia ONPEaeIUTh KO3 (UIIMEHT aBTOKOBapUALIHH,
MOCTPOUTDH YpaBHEHUE TPEHA .

3ananue K 1adopaTopHoii padorte Mo TeMe:

O0padoTka «cbIporo» Tekcra. Pasmerka mo yacram peun. JleMmmaruzanusi u
creMMuHupoBanue. I[locTrpoeHue KOPNMycoB TeKCTOB. BbIsiBIeHe HMEHOBAHHBIX
CYLIHOCTEH.

PaccmoTpeTs npeioKeHHbIH MpUMeEp Ha si3bike Python, npeiHasHaueHHbIiH 11t paOOTHI C CHIPHIM
TEKCTOM U TEKCTOBBIMH KOPITyCaMHU.

1.

from nltk.corpus import gutenberg

from nitk import FregDist

def Ling_01():
print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt'):
fd.inc(word)
print(fd.N())
print(fd.B())

2.

from nltk.corpus import gutenberg

from nltk import FregDist

def Ling_01():
print(gutenberg.fileids())

def Ling_02():
fd = FreqgDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd[word]+=1
print(fd.N())
print(fd.B())

3.

from nltk.book import *

def Sample_01():
print(textl)
print(text2)
print(text3)



def Sample_02():
C1 = textl.concordance('monstrous’)
C2 = text3.concordance('God")
print(C1)
print(C2)

4.

from nitk.book import *

def Sample_02():
print("For monstrous')
textl.concordance(‘monstrous’)
print('For great')
text2.concordance('great’)
print('For God')
text3.concordance('God’)

5.

from nitk.book import *

def Sample_03():
textl.similar('monstrous’)
text2.similar(little")
text3.similar('God’)

6.

from niltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little’, ‘great])
text3.common_contexts(['God', 'devil])

7.
import nltk
def corp_01():
ff = nltk.corpus.gutenberg.fileids()
print(ff)
def corp_02():
emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)

Il = len(emma)
print(qa)

8.

import nltk

def corp_01():
ff = nltk.corpus.gutenberg.fileids()
print(ff)
def corp_02():
emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)
Il = len(emma)
print(1l)
def corp_03():
emma = nltk. Text(nltk.corpus.gutenberg.words(‘austen-emma.txt'))



emma.concordance('surprise’)

9.
def WEB_02():
url = "http://gutenberg.spiegel.de/buch/belagerung-von-mainz-3641/1"
#  url = "http://gutenberg.spiegel.de/buch/achilleis-7287/1"
html=request.urlopen(url).read().decode('utf8’)
print(html[:60])
raw=BeautifulSoup(html, 'ntml.parser').get_text()
print(raw)
tokenizer = TreebankWordTokenizer()
tokens = tokenizer.tokenize(raw)
tokens = tokens[110:390]
print(tokens)
text = nltk. Text(tokens)
print(text)
conc = text.concordance('gene’)
print(conc)

10.
def Disk_01():
f = open('C:/Python_Prog/Deutsch/Goethe_02.txt'",'r',encoding="utf-8")
raw = f.read()
print(raw)
f.close()
german_tokenizer = nltk.data.load(
'tokenizers/punkt/german.pickle’)
tokens = german_tokenizer.tokenize(raw)
tokens = tokens[:500]
print(tokens)
text = nltk. Text(tokens)
print(text)
conc = text.concordance('das',lines=100)
print(conc)
NuauBuayanbHble 3aaHus K pa3aeay 1.
CaMOCTOSITENBEHO IIOAKIOYNTDH HCO6X0,I[I/IMI>IG OuOIHOTEKH

library(xts)

library(lubridate)

library(plm)

library(forecast)

library(corrplot)

flu <- read.csv('http://www.google.org/flutrends/about/data/flu/ru/data.txt’, skip = 10)

1.
plot(flutRussia, type='l")

IIpoananu3upoBarh pe3yapTaT
2.

plot(flu$Date, flu$Russia, type="l)

IIpoananu3upoBars pe3yabTar
3.

TS <- ts(flu$Russia, frequency = 52, start = ¢(2004,10,3))



str(TS)

[Ipoananu3upoBaTh pe3yibTar
4.

w <- chickwts$weight # Coxpansiem secma 6 nepemenmyio w'
hist(w, breaks = 20) # Cmpoum cucmozpammy ¢ 20 koronkamu
hist(w, breaks = 20, freq = FALSE)

points <- seq(min(w), max(w), length.out = 100)

lines(points, dnorm(points, mean = mean(w), sd = sd(w)), col=2)

[Tpoananu3upoBaTh pe3yibTar
S.

w <- chickwts$weight

plot(ecdf(w), do.points=FALSE, verticals = TRUE)
mean(w)

## [1] 261.3099

median(w)

## [1] 258

var(w)

## [1] 6095.503

sd(w)

[Tpoananu3upoBaTh pe3yibTar

6.

set.seed(my.seed)

train <- sample(c(T, F), nrow(Hitters), rep = T)

test <- !train

# obyuaem mooenu

regfit.best <- regsubsets(Salary ~ ., data = Hitters[train, ],

nvmax = 19)
[Ipoananu3upoBaTh pe3yabTar
7.
k <-10

set.seed(my.seed)
folds <- sample(1:k, nrow(Hitters), replace = T)
cv.errors <- matrix(NA, k, 19, dimnames = list(NULL, paste(1:19)))

[Ipoananu3upoBare pe3yapTaT

NupuBuayanbHble 3a]aHUs K pazaeny 2.
1.

X <- model.matrix(Salary ~ ., Hitters)[, -1]

y <- Hitters$Salary

grid <- 10”seq(10, -2, length = 100)

ridge.mod <- glmnet(x, y, alpha = 0, lambda = grid)

IIpoananu3upoBarh pe3yapTaT
2.

set.seed(my.seed)
train <- sample(1:nrow(x), nrow(x)/2)
test <- -train



y.test <- y[test]

ridge.mod <- glmnet(x[train, ], y[train], alpha = 0, lambda = grid,
thresh = 1e-12)

plot(ridge.mod)

[Ipoananu3upoBaTh pe3yJIbTar

3.

set.seed(my.seed)
cv.out <- cv.glmnet(x[train, ], y[train], alpha = 0)
plot(cv.out)

[Ipoananu3upoBaTh pe3yJsbTar

4.

set.seed(my.seed)
cv.out <- cv.glmnet(x[train, ], y[train], alpha = 1)
plot(cv.out)

[Ipoananu3upoBaTh pe3yIbTar

5.

set.seed(2)a
per.fit <- pcr(Salary ~ ., data = Hitters, scale = T, validation = 'CV")
summary(pcr.fit)

[Ipoananu3upoBaTh pe3yJIbTar

6.

set.seed(my.seed)

per.fit <- pcr(Salary ~ ., data = Hitters, subset = train, scale = T,
validation = 'CV")

validationplot(pcr.fit, val.type = '"MSEP)

[Tpoananu3upoBaTh pe3ynbTar
7.

set.seed(my.seed)

pls.fit <- plsr(Salary ~ ., data = Hitters, subset = train, scale = T,
validation = 'CV")

summary(pls.fit)

[Ipoananu3upoBaTh pe3yIbTar

HNuauBuayanbHble 3a1aHus K pa3aenay 3.
1.

my.seed <- 12345
train.percent <- 0.85

fileURL <-
‘https://sites.google.com/a/kiber-guu.ru/msep/mag-econ/salary_data.csv?attredirects=0&d=1'
wages.ru <- read.csv(fileURL, row.names = 1, sep =";', as.is=T)

wages.ru$male <- as.factor(wages.ru$male)
wages.ru$educ <- as.factor(wages.ru$educ)
wages.ru$forlang <- as.factor(wages.ru$forlang)

[Ipoananu3upoBaTh pe3yJIbTar

2.



my.seed <- 12345
n <- 100
train.percent <- 0.85
set.seed(my.seed)
x1 <- rnorm(20, 3.7, n =n)
set.seed(my.seed + 1)
x2 <- rnorm(50, 3.3, n =n)
rules <- function(x1, x2){
ifelse((x1 > 20 & x2 <50) | (x1 <18 & x2 >52), 1, 0)
}

[Ipoananu3upoBaTh pe3yJIbTar

3.

set.seed(my.seed)

inTrain <- sample(seq_along(x1), train.percent*n)

x1.train <- x1[inTrain]

x2.train <- x2[inTrain]

x1.test <- x1[-inTrain]

x2.test <- x2[-inTrain]

y.train <- rules(x1.train, x2.train)

y.test <- rules(x1.test, x2.test)

df.train.1 <- data.frame(x1 = x1.train, X2 = x2.train, y = y.train)
df.test.1 <- data.frame(x1 = x1.test, x2 = x2.test)

[Tpoananu3upoBaTh pe3yibTar
4.

<-100 # nabnrooenuil 6ceco
train.percent <- 0.85 # doxs oOyuaroweii svrb6opru
set.seed(my.seed)
class.0 <- mvrnorm(45, mu = ¢(23, 49),
Sigma = matrix(c(3.5"2, 0, 0, 3.4"2), 2, 2,
byrow =T))
set.seed(my.seed + 1)
class.1 <- mvrnorm(55, mu = ¢(15, 51),
Sigma = matrix(c(2"2, 0, 0, 2.5"2), 2, 2,
byrow =T))
x1 <- c(class.O[, 1], class.1[, 1])
X2 <- c(class.0[, 2], class.1][, 2])
y <- c(rep(0, nrow(class.0)), rep(1, nrow(class.1)))

[Ipoananu3upoBark pe3yapTaT

5.

set.seed(my.seed)

X <- matrix(rnorm(20*2), ncol = 2)
y <- c(rep(-1, 10), rep(1, 10))
X[y:: 11]<'X[y== 1!] +1
plot(x, pch = 19, col = (3 - y))

[Ipoananu3upoBark pe3yapTaT

6.

xtest <- matrix(rnorm(20*2), ncol = 2)
ytest <- sample(c(-1,1), 20, rep = TRUE)



xtest[ytest == 1, ] <- xtest[ytest ==1,] + 1

testdat <- data.frame(x = xtest, y = as.factor(ytest))
ypred <- predict(bestmod, testdat)

table(predict = ypred, truth = testdat$y)

IIpoananu3upoBars pe3yabTar
7.

set.seed(my.seed)

X <- matrix(rnorm(200*2), ncol = 2)
X[1:100, ] <- x[1:100,] + 2

x[101:150, ] <- x[101:150, ] - 2

y <- c(rep(1, 150), rep(2, 50))

dat <- data.frame(x = x, y = as.factor(y))
plot(x, col =y, pch =19)

IIpoananu3upoBars pe3yapTar

HuauBuayanbHble 321aHUA K pa3aeny 4.
1.
from nltk.corpus import gutenberg
from nltk import FregDist
def Ling_01():
print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt'):
fd.inc(word)
print(fd.N())
print(fd.B())
IIpoananu3upoBars pe3yabTar
2.
from nltk.corpus import gutenberg
from nltk import FregDist
def Ling_01():
print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd[word]+=1
print(fd.N())
print(fd.B())
IIpoananu3upoBars pe3yabTar
3.
from nltk.book import *
def Sample_01():
print(textl)
print(text2)
print(text3)

def Sample_02():
C1 = textl.concordance('monstrous’)



C2 = text3.concordance('God')
print(C1)
print(C2)

[Ipoananu3upoBaTh pe3yabTaT

4,

from nltk.book import *

def Sample_02():
print('"For monstrous’)
textl.concordance('monstrous’)
print('For great’)
text2.concordance('great’)
print('For God")
text3.concordance('God")

[Ipoananu3upoBaTh pe3yabTaT

5.

from nitk.book import *

def Sample_03():
textl.similar('monstrous’)
text2.similar(little’)
text3.similar('God")

IIpoananu3upoBars pe3yapTar

6.

from nitk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very')
text2.common_contexts(['little', ‘great’])
text3.common_contexts(['God’, ‘devil'])

IIpoananu3upoBars pe3yabTar

7.

import nltk

def corp_01():
ff = nltk.corpus.gutenberg.fileids()
print(ff)

def corp_02():
emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)
Il = len(emma)
print(qa)

[Tpoananu3upoBaTh pe3ynbTar
[Tpunoxxenne 2. OLeHOYHBIE CPECTBA IS IPOBEACHUS IPOMEKYTOYHON aTTECTALIUN.

[TpoBepsiemas komnereHualIK-6: CiocoOHOCTS K hopManu3ainuu U alropuTMH3AIUN
MOCTaBJIEHHBIX 33Ja4, K HAIMCAHUIO MPOTPAaMMHOI0 KOJ[a C UCIIOJIb30BAHUEM SI3bIKOB
MPOrPaMMHUPOBAHUS, OTIPEACTICHUS] 1 MAHUITYIUPOBAHUSI TAHHBIMU U 0(DOPMIIEHUIO
POTPAMMHOTO KOZIa B COOTBETCTBUH YCTaHOBIICHHBIMHU TPEOOBAHUSIMHU

[1K-6.1. OueHuBaeT KauecTBO MaTeMaTHYECKONH MOEIH IpY (popMaIu3aluu 3a/1a4u MpeAMeTHON
o0nacTH.

3ananus:

1. KonuruecTBo 3as1BOK Ha MMPEIOCTABIECHNE YCIYT COTOBOM CBSI3U B OINPEIEICHHBIH MOMEHT
BPEMEHHU SIBJISICTCS CIIYYaiHOM BETMUMHOM. YKaXHUTE 3aKOH paclpeielieHusi, KOTOPOMY JaHHasI
ciTydaifHasi BeTMYUHA TTOTIHHSETCS

a) HOpMAJIbHBIN 3aKOH pacIpeieIeHus;

0) 3akoH pacnpeneneHus [lyaccona;



B) 3aKOH paclpeneieHus bepnyim.

2. lIpennpusitue BeIycKaeT pacacoBaHHOE B MAYKH CIIMBOYHOE Macio. HomuHansHas Macca
HEeTTO (Macca ToBapa 0e3 yrakoBkH) madku — 180 rpammoB. B ycioBHSX pealbHOTO MPOU3BOJICTBA
peasibHasi Macca BCerja OTJIMYaeTCsl OT HOMUHAIBHON. DTO OTKJIOHEHUE SIBJISIETCS CIIy4aiiHON
BEJIMYMHOM. YKaKUTE 3aKOH pACHPEICIICHHUS, KOTOPOMY JIaHHAs CIydaiiHas BEJIMYMHA
MOTYUHSIETCS

a) HOPMAJIbHBIN 3aKOH paclpeeeHus;

0) 3akoH pacnpeneneHus [lyaccona;

B) 3aKOH paclpeneieHus bepuyim.

3. TpancnopTHOE MpeAnpHUsaTHE KYIUIO MOINHAKOBBIX aBToMOOMIIeH. OHM OyayT €31UTh O
OJTHUM U TeM ke JoporaM. BoauTs ux OyayT BOOUTETN OAMHAKOBOW KBaTH(pUKALINK.
BeposTHOCTh TOTO, UTO B TE€YEHHE MEPBOTO IoJ1a IKCIUTyaTallK JTI00OMY U3 3TUX aBTOMOOUIIEH
noTpeOyeTcsi rapaHTUUHBINA PeMOHT, paBHa P. KoinuecTBo aBTOMOOUIIEH, AJ11 KOTOPBIX
oTpeOOBaJICS TApaHTUMHBIA PEMOHT SBJISICTCS CIIY9aifHOW BEIMYMHOMN. YKaXUTE 3aKOH
pacnpenenenus, KOTOpOMY JIaHHasi Cily4aiiHas BETUYMHA TOAYMHSETCS

a) HOPMaJIbHBII 3aKOH paclpeaeNeHus;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacripeneienus bepuyim.

[1K-6.2. OueHnBaeT KauecTBO pa3pabOTaHHBIX AITOPUTMOB ISl MIOCTEAYIOIIETO KOJAUPOBAHUS.
3amanus:

1. HeoOxoaumo 110 BBIOOpPKE OLIEHUTh MaTEMaTHUECKOE 0XKH/IaHNE T€HEPAIbHON COBOKYITHOCTH.
VYkaxkuTe, Kakas OlleHKa MaTeMaTH4eCKOTr0 OKUaHUS SBISIETCS YCTOMYMBOW K BEIOpOCaM
(pobacTHOM OIEHKOM):

a) cpenHee apupMeTHIECKOE;

0) MenuaHna;

B) MOJyCyMMa MUHUMAaJIbHOTO U MaKCUMAaJIbHOTO 3HAYCHUH.

2. HeoOxomuMo 110 BEIOOpKE OIIEHUTh BApHAOETbHOCTh T€HEPAIbHON COBOKYITHOCTH. Y KaXKUTE,
Kakas OlleHKa BapuabeIbHOCTH ABISETCA YCTOMUMBON K BRIOpocaM (poOacTHOM OIleHKOM):

a) cpeaHee aOCOMOTHOE OTKIIOHEHHE;

0) MemaHHOE a0COIIOTHOE OTKIOHEHHUE OT MeJIUaHbI;

B) CTaHJApPTHOE OTKJIOHEHHUE.

3. Kakoe rpaguueckoe mpeacTaBIeHHe JAHHBIX 1aCT BO3MOKHOCTb OLEHUTh MEKKBApPTHIIbHBIN
pa3Max BbIOOpPKH:

a) TUCTOTpaMMa;

0) rpaduk MIOTHOCTH;

B) KopoOuaTas [uarpaMmma.

[TK-6.3. OnieHuBaeT BbIOOP MPOrpaMMHBIX CPEJICTB JIIsl IPOrPaMMHUPOBAHUS U MAaHUITYITMPOBAHUS
JTAHHBIMU B COOTBETCTBUM YCTAHOBIEHHBIMU TPEOOBaHUSIMU

Samanus:

1. YkaxxuTe, B 4eM COCTOUT METOJIOJIOTHS IOBTOPHOTO O0TOOpa (PECEeMIUINHTA):

a) OZJHOBPEMEHHO UCIOJIB3YIOTCSI HECKOJIBKO HECBA3aHHBIX BHIOOPOK;

6) MHOTOKpaTHO OepyTcsi BEBIOOPKU C BO3BPATOM M3 HA0JII0JaeMbIX JaHHBIX;

B) JIONOJTHUTEJILHO T'€HEPUPYIOTCS JaHHBIE, TOJJOOHbIE HMEIOIIUMCS.

2. VKaxuTe, Kakoi 13 K03 (PUIIMEHTOB KOPPEJIALUHN HE SBIISIETCS PAaHTOBBIM:

a) ko3 dunmenT xkoppemsiuu Kennanna,

0) ko3 punment koppensuu CiupmeHa;

B) K03 puimeHT koppeisnuu [lupcona.

3. Ilpu nmpoBepKke CTaTUCTUYECKOM THIIOTE3bl MOKET OBITh JOMYIIeHa OMIMOKa IEpBOro poja.
VYkaxxuTte, B UeM OHA COCTOMT:

a) HyJIEBYIO TMIIOTE3Y HE OTBEPraroT, KOTrJa OHA JIOXKHA;

0) oTBepraro aJlbTEpHATUBHYIO TMIIOTE3Y, KOTJa OHA UCTUHHA;

B) HYJIEBYIO TMIIOTE3Y OTBEPIalOT, KOI/1a OHA UCTUHHA.



