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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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
yu4eOHOM T'oJTy Ha 3aceaHuu Kapeapsl BBMUCINTETHHON TEXHUKH U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




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);

- OCBOCHHE OCHOBHBIX TI0IX0/I0OB, IPUMEHSEMbIX NpHU perieHun 3anad Data Minig u Big
Data;

- OCBOCHHE COBPEMCHHBIX MPOrPAMMHBIX CPEICTB, MPHUMEHSICMBIX MPH PEIICHUU 3a/1a4
Data Minig 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 PE3YJIbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

Mertoab! yripaBiieHUs 3HAHUSIMU

O06paboTKa 3KCIIEpUMEHTANIbHBIX JaHHBIX Ha DBM

ba3bl u XpaHWIMIIa TaHHBIX

IIporpammMHBIe perieHus i OuzHeca

MoaenupoBanue

@OyHKIIMOHAIBHOE TIPOTPAMMHUPOBAHHE

OOBEKTHO-OPHUEHTUPOBAHHOE ITPOrPaMMHUPOBAaHUE

dunocodus

[IpuknaaHas MaTeMaTuka

[IporpammupoBanue

YucneHHble METOAEI

DneMeHTH! TMHEHHON anreOpsl

3HaHus (YMEHUs, BJaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHN JaHHON AUCLMILIMHBI OyayT
HEO0XOAUMBI JUISl U3yUeHUS TUCIUIUTNH/TIPaKTHK:

BeinonHenue u 3anura BhITYCKHONM KBaNU(DUKAMOHHOM paboThI

3 Komnerenuuu ody4aromerocsi, popmMupyemsbie B pe3yJibTaTe 0CBOCHHUSI

AUCHUTIMHBI (MOLYJIsI) ¥ INIAHUPYeMble Pe3yJbTaThl 00y4eHHsI

B pesynbrare ocBoenust qucuuruiuabl (Moayiist) « Texnonorun Data Mining u Big Data»
00yJaroUIMICS JOKEH 001a1aTh CIEAYIOIUMH KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

IIK-6 CniocoOHOCTH K (I)OpMaJ'II/BaLH/II/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/a4, K HAIITMCAHUTIO
nporpaMMHOro KoJga C HCIOJb30BAHUEM A3BIKOB MpPOrpaMMHUpPOBaHUsA, OINPCACICHUA U
MaHUITYJIMPOBAaHUA OAHHBIMU U Oq)OpMJ'IeHI/IIO nporpaMMHOrO KOJa B COOTBCTCTBHU
YCTAaHOBJICHHBIMHA TDe6OBaHI/I5[MI/I

[1K-6.1 OreHrBaeT KaueCcTBO MaTEeMaTHUECKOM MOIEeNH MpH (hopManu3aluy 3a1a4u
NpeIMETHOM 00J1acTH

[1K-6.2 OneHrBaeT KaudecTBO pPa3pabOTaHHBIX AJTOPUTMOB Ui MOCIEIYIOLIETO
KOJIMPOBAaHUs

[1K-6.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB Uil IPOrpaMMHUPOBAHUSA U
MaHUIyJUPOBaHUS  JaHHBIMU B COOTBETCTBUM  YCTaHOBJIECHHBIMU
TPeOOBAHUIMU




4. CTpyKTypa, 00b€EM U colepKkaHie NTUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 14,7 akaj. 4acoB:
—ayautopHas — 14 akaj. yacos;
— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocTosTenbHas padora — 89,4 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKON

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
s X By KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . P Kon
> 3 © | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JUCLIATUINHBI R £ . | KoMnereHuuU
g £ paboTsl MIPOMEXKYTOYHOM
nmab. | mpakr. | 5 &3 ATTeCTAIHH
Jlek. < < 11
3aH. 3aH. | O &
1. KoHuenryajabHbIE OCHOBBI.
IIporpammHsIit
CaMmocrosTensHoe Becena
1.1 Jlannsie, uapopmaIus, U3ydeHHe y4eOHOM I1K-6.1,
6 . oOcyxieHHe.
3HaHUs. U Hay4HOH s I1K-6.2
YcTHBIH ompoc
JIATEPaTypHL.
CamocTrosTenpHoe
u3ydeHue yueOHon
5 U HAy4YHOM Becena —
1.2 OcHoBbl s3bpika R. JIUTEePaTyphl. o0cyxieHHe.
Cpema RStudio (RStudio 40U 10 TloaroroBka Amnanns I1K-6.1,
Cloud). XpaHuinie nabopaTopHOMY HPOrpaMMHOTO I1K-6.2
CRAN wu pabota ¢ HUM. 3aHATHIO. KOJ1a.
Brinmonnenue VYerHbIl onpoc.
nmabopatopHOit
paboTHI.
HWroro no pazgeny 4/21 16
2. TlpenBapurenbHast 06paboTKa
naHHelx. IlpoBepka rumores.
Kiacrepuzanms.
CamocTosaTenbHOe
u3ydeHue y4eOHOH
U HAYIHOM becena —
21 IpenBapurensHas Y A
oBpaboria AHHBIX JIATEPaTypHL. oOcyxaeHue.
’ IToaroroBka k AHanus
IIpeobpa3zoBanue Raw| 5 14 A I1K-6.1
Data s Tidy Data 1ab0paTOPHOMY MIPOrPaMMHOTO
’ 3aHATHUIO. Koza.
AHainu3 BEIOPOCOB. “
Brinonxenue YcTHBI ompoc.
71a00paTOpHOI

paboTHL.




CaMoCTOSITEIbHOE

2.2 ITposepka o
. u3ydyeHue yueOHoU
CTaTUCTHYECKOI THIIOTE3bI N
Y HAYIHOH becena —
0 mapameTpax
N JIUTEPaTypBhL. oOcykaeHHe.
reHepaJIbHOI
IToxroroBka k Amnanus
COBOKYITHOCTH. 16 [K-6.1
. nabopaTopHOMY MIPOrpaMMHOTO
IIpoBepka craTucTHYecKOi
3aHSTHIO. KoJa.
THITOTE3BI 0 3aKOHE s
Brinmonnenue YerHsli onpoc.
pacripeeneHusl. .
nabopatopHoOn
Krnacrepuszarnusi.
paboThL.
Htoro no pasueny 30
3. [TocTpoeHUe CTAaTHCTHYECKUX
3aBUCUMOCTEH.  AHamM3 U
MPOTHO3UPOBAaHUE BPEMEHHBIX
psnoB. OO6paboTka TEKCTOBOM
UH)OPMAITHH.
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4HOH becena —
3.1 Toctpoenne JUTE }:; bI oOcyxieHne
CTaTUCTHYECKUX Honrg To}Bjia K A}::; s ’ [1K-6.1,
3aBUCUMOCTEH. Ananus 21,4 HA6OPATODHOM DOrDAMMHOLNO I1K-6.2,
BPEMEHHBIX pAnOB. PATOPHOMY porp I1K-6.3
3aHSATHIO. KoJia.
Haxoxnenune tpenna. "
Brinonnenue YerHbIi onpoc
nabopatopHoOn
paboThI.
CaMmocrosTensHoe
3.2 O6paborka "ceiporo" U3ydeHHe y4eOHOM
Tekcta.  Pasmerka 1o 1 HAy4IHOH becena —
qacTsIM peyn. JIATEPaTypHL. oOcyxaeHue. K-6.3
JlemmaTu3zanus u ITogroroBka k Ananmus o
. 6/21 22 A TK-6.1,
CTEMMHpPOBaHHE. 1ab0paTOpPHOMY MIPOTPaMMHOTO TK-6.2
IToctpoenue KOpITyCOB 3aHATHIO. Koza. '
TEKCTOB. Brisasnenue Brinmonsenue VYerHbli onpoc.
HMMEHOBAHHBIX CYIHOCTEH. nabopaTtopHOn
paboTHI.
HWroro no pazneny 6/21 43,4
4. 3akpersieHHE HM3Y4YEHHOI'O
Marepuaia
Kpurudeckoe
ACCMOTpEHHE
Wzyuenue p
41 3akperuieHue Y NpUMEHEHHS IK-6.1,
COBPEMEHHBIX
MU3y4eHHOTO MaTepHuaia u MeToj0B Data I1K-6.2,
MIPOrpaMMHBIX . .
KOHTPOJIb N Mining u Big Data [K-6.3
peanu3anuii.
B PEATbHBIX
3a7aqax.
Wroro no pazneny
Uroro 3a cemectp 10/41 89,4 320
Hroro no nuciuiianHe 10/411 89,4 3a4eT C OLEHKOH




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 CTAMYJIMPOBAaHUS aKTUBHOW M03HABATEIbHOU AESATEIbHOCTHU CTYIEHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ITON
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. Hetiten, I1. Python: MckyccTBeHHBIM HMHTEIIEKT, OOJBINHME JaHHBIE W OOJIaYHBIC
BBIYHCIICHUS © TIpakTHdeckoe pykoBoacto / I1. lewiten, X. Jeitren. - Cankr-IlerepOypr : [Turep,
2020. - 864 c. - (Cepus «Ius mpodeccronanony). - ISBN 978-5-4461-1432-0. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/1733685 (mara oOpamieHus:
03.05.2023). — Pexxum g0CTyIIa: 0 MOAMUCKE.

2. 3apoBa, E. B. Meroasr Datamining B 00paboTke 1 aHaIM3¢ CTATUCTUUCCKUX JTAHHBIX
(pemienus B R) @ monorpadus / E.B. 3apoBa. — Mocksa : THOPA-M, 2021. — 232 c. : u. -
ISBN 978-5-16-016814-2. - Tekct : JJEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1240276 (nara oopamienus: 03.05.2023). — Pexum nocryma:
10 TIOATIHCKE.

B) MeToaunyeckue ykasaHus:

1. CrankeBuy, JI. A. THTEINEKTyallbHBIC CUCTEMBI M TEXHOJIOTHH : YICOHUK U MPAKTUKYM
st By3oB / JI. A. CtankeBud. — 2-¢ u31., nepepad. u gon. — Mocksa : M3aarensctBo FOpaiir,
2023. — 495 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-16238-7. — Tekcer
snekrponnsii  //  O6paszoBatenpHas  miaardpopma  IOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/530657 (mara oopamenus: 03.05.2023).

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox 1eicTBus IUIICH3UN
Deductor Studio  |CoramueHune 0  COTpPYAHHYECTBE 5eCCDOUHO
Academic Ne06-2901\08 ot 29.01.2008 P
Anaconda Python [cBo6oHO pactipoctpansiemoe I10 0eCcCpOYHO
Ecnab Computation cB0OOIHO pacnipoctpansemoe [10 0eccpovHO

ngine
MathWorks
MathLab v.2014 |K-89-14 o1 08.12.2014 0eccpouHo
Classroom License
NotePad++ cB0001HO pacnpoctpansiemoe 110 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

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

HannonanpHas MH(POPMALMOHHO-aHAINTHYECKAs
cucreMa — Poccniickuii MHAEKC HaydHOTO IUTHPOBAHUS
(PUHII)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL:
https://elibrary.ru/project_risc.asp

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



JlekunoHHas ayauTopus ayn. 282 — MynbTUMeEUITHbIE CPEeICTBA XPaHEHUs, TIepeladun U
npecTaBiIeHus HHpopMaIuuy;

Komnbrotepnsie kiaces Lientpa napopmannonnsix rexuonoruit ®I'bOY BIIO «MI'TY
um. I'.1. Hocosa» — IlepcoHanbHble KOMIIBbIOTEPHI, 00bEIUHEHHBIE B JIOKAJIbHbIE CETU C BBIXOAOM
B Internet, ocnamieHHble COBPEMEHHBIMH MPOrPAMMHO-METOJMUYECKUMH KOMIUIEKCAMH ISt
peleHus 3a1a4 B 006JacTi UHQOPMATUKK ¥ BEIYUCIUTEIbHON TEXHUKH;

AyIuTOpHH JUISI CAMOCTOSITEIBHON paOOThl: KOMIIBIOTEPHBIE KIACCHI, YUTAIBHBIC 3aJIbI
ouomoteku — ayn. 282 u kimaccel YUT u ACY;

[Tomemenuss A CaMOCTOSTENBHOW — pabOThl  OOyYarOmIMXCs,  OCHAIIEHHBIX
KOMITbIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHHsI K ceTH «VIHTepHEeT» M Haauduem
JOCTyIa B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO Cpely OpPraHU3allMd — KJIACChI
YUT u ACY;

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanus — L{eHTp nHPOPMAITMOHHBIX TEXHOIOTUH — 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:
JlanHbIe HH(pOpMaLMs, SHAHUSA.
[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 JabopaTopHoi padore 1Mo Teme:

OcHoBgbl s3b1ka R. Cpena RStudio (RStudio Cloud). Xpauuaume CRAN u pa6ora ¢ HuMm.
Veranosuts onuH naker u3 CRAN B RStudio.

3arpy3uth (aitn B RStudio ¢ nokansHOro HoCUTEIISL.

Ckauatp Qaiin u3 RStudio Ha JoKanbHBIN HOCUTEIb.

Hamnucatb GyHKIMIO U1 CYMMHPOBAHUS 3JIEMEHTOB YHCIIOBOTO MaccuBa B R.

HamucaTb GYHKIHUIO U1l HAXOXKICHUS CPEAHET0 apru(hMETHUECKOTO YUCIOBOIO MACCHBA.
Hamucats GyHKIMIO U1 HAXO0XKICHUS CTAaHIAPTHO OTKJIOHEHHSI YHCIIOBOTO MAaCcCHBA.
Hamucatp A7t HAX0XKJICHHSI CYMMbI YUCIIOBBIX DJIEMEHTOB JIByX MacCHBOB.

NoabkowhE

3aganue k JabopaTopHoii padore 1o Teme:
IpenBapurenbHas 06padoTka nanHbix. [IpeodpazoBanne Raw Data B Tidy Data. Anaau3
BbIOPOCOB.
Y CTaHOBUTH HEOOXOAUMEIE MTAKETHI.
1. Beimmonnuts B cpeze R:
library(tibble)
tibble(
a=1:3,
b=1,
c=-11
)
IIpoananu3upoBarh pe3yibTar.
2. Breimmonuuts B cpeze R:



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

IIpoananu3upoBars pe3yibTar.

3. Beimonauts B cpene R.
tribble(
=g =0 =,

1, 1,-1,

2, 1, 0,

3, 1, 1
)
[Ipoananu3upoBarh pe3yabTar.
4, Beimonuuts B cpene R.
library(readr)

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

IIpoananu3upoBars pe3yibTar.

5. Brimonnuts B cpene R.

library(ISLR)

str(Carseats)

IIpoananu3upoBars pe3yibTar.

6. Brimonnuts B cpene R.

library(ISLR)

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

IIpoananu3upoBath pe3yJbTar.

7. Beimonnuts B cpene R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
IIpoananu3upoBarh pe3yibTar.

3aganue Kk 1abopaTopHoOi padore 1Mo Teme:

IIpoBepka craTncTHYeCKOH THIOTE3bI 0 ApaAMeTPaX reHepaaibHONH COBOKYNHOCTH.
IIpoBepka craTncTHYECKON THIIOTE3bI 0 3aKOHe pacnpeneaenns. Knacrepusanus.

Jls 3a1aHHOM BBIOOPKU IPOBEPUTH TUNOTE3Y (YPOBEHb 3HAYMMOCTHU NPUHATH paBHBIM 0,95):

1. O paBeHCTBE MaTEMaTHYECKOTO OKUAAHUSI TAHHOW BEJTMYMHE.

2. O TOM, 4TO reHepagbHasi COBOKYIHOCTb TOJJYMHEHA HOPMAJIbHOMY 3aKOHY
pacipeneneHus.

3. O ToM, 4TO reHepasibHasi COBOKYITHOCTb MOJAUYMHEHA 3aKOHY pacnpeaeneHus [lyaccona.
4. O TOM, 4TO reHepangbHasi COBOKYITHOCTb TOJAYMHEHA JJOTHOPMAIBHOMY 3aKOHY
pacnpeneieHusl.

5. O TOM, 4TO reHepangbpHasi COBOKYIHOCTb ITOJJYMHEHA FraMMa 3aKOHY PaclpeieIeHUs.

6. O ToMm, 4TO reHepanbHasi COBOKYITHOCTbD ITOJYMHEHA SKCIIOHEHIMAIBHOMY 3aKOHY
pacupeneneHus.

7. Jlns naHHOM BBIOOPKHU MOCTPOUTH KIACTEPU3ALUIO IO 2 KPUTEPHSIM.

3aganue k JabopaTopHoi padore 1o Teme:

ITocTpoeHne cTaTHCTHYECKUX 3aBHCUMOCTeli. AHAIU3 M IPOTrHO3MPOBAHME BPeMEHHbIX
psanoB. Haxoxnaenue Tpenjaa.

1. Jlns nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH BEIOOPOUHBIN KO3()PUIIMEHT KOPPENALIUH.
ITpoBepUTH €r0 3HAUNMOCTb.

2. Jlnst nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH PAHTOBBIN BEIOOPOUHBIN KO3PPHUIIEHT
Koppemsiuuy. [IpoBepuTh €ro 3HaYUNMOCTb.

3. Jlist nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH JIMHEWHYIO PErPECCUOHHYIO 3aBUCUMOCTD.
[Tpoananu3upoBaTh OCTATKH, OLICHUTh 3HAYUMOCTH KaXKI0T0 U3 K03()(HUIIMEHTOB U BCETO
ypaBHEHUS (3aBUCUMOM CUMTAEM TEPBYIO BHIOOPKY).



4. Jnist ABYX 3aJJaHHBIX BBIOOPOK MOCTPOUTH HEJTMHEHHYIO PETPECCHOHHYIO 3aBUCUMOCTb.
[Ipoananu3upoBaTh OCTATKH, OLIEHUTh 3HAYMMOCTh KaXI0T0 U3 KOA(P(PUIIUEHTOB U BCETO
ypaBHEHHS (3aBUCUMOI CUUTAEM IIEPBYIO BEIOOPKY).

5. J171s HeCKOBbKUX 3a/1aHHBIX BEIOOPOK MOCTPOUTD JTMHEHHYIO PErPECCHOHHYIO
3aBHCUMOCTb. [IpoaHan3upoBaTh OCTATKH, OLIEHUTh 3HAYMMOCTb KaX/I0T0 U3 KOA(PPHUIIMEHTOB
U BCETO ypaBHEHUS (3aBUCUMON CUMTAEM IIEPBYIO BHIOOPKY).

6. J1J11 HECKOIBKUX 3aaHHBIX BBIOOPOK MOCTPOUTH HEIMHEHHYIO perpeCCHOHHYIO
3aBUCUMOCTb. [IpoaHanmu3npoBaTh OCTaTKH, OLICHUTh 3HAYUMOCTb KaXKIO0r0 U3 KO3(PpPUIIHEHTOB
U BCETO ypaBHEHUS (3aBUCHMON CUMTAEM TIEPBYIO BEIOOPKY).

7. J71s 3a1aHHOTO BPEMEHHOT0 psifia ONpeenuTh K03 (GUIIMEHT aBTOKOBApHUAIIHH,
IIOCTPOUTDH YPAaBHEHUE TPEHAA .

3ananue Kk J1abopaTopHoii padore Mo Teme:

O0padoTka «cpiporo» tekcra. Pasmerka mo yacram peun. Jlemmaruzauus u
cremmuHupoBanue. [loctpoeHue KOpImycoB TeKCTOB. BbIsiBi1eHHe MMEHOBAHHBIX
CYLIIHOCTEH.

PaccmoTpeTh npeiioKeHHbIi IpuMep Ha si3bike Python, mpenHasHadeHHBIH 17151 pabOTHI C ChIPHIM
TEKCTOM U TEKCTOBBIMU KOPITyCaMH.

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())

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())

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 nltk.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 nitk.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(qq)

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(ll)
def corp_03():
emma = nltk. Text(nltk.corpus.gutenberg.words(‘austen-emma.txt'))
emma.concordance('surprise’)



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, 'html.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)
HNuauBuayanbHble 3a1aHKUA K pasaeny 1.
CaMOCTOSTEITLHO MOIKIIOYUTh HEOOX0MMbIC OMOIMOTEKH

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(flusRussia, type="1")

[Tpoananu3upoBaTh pe3yibTar
2.

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

IIpoananu3upoBarh pe3yapTar
3.

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

IIpoananu3upoBars pe3yabTar



4.

w <- chickwts$weight # Coxpansiem secma 6 nepemenmyio w'
hist(w, breaks = 20) # Cmpoum eucmoepammy ¢ 20 konronkamu
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)

[Ipoananu3upoBaTh pe3yJIbTar
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)

[Ipoananu3upoBaTh pe3yJIbTar
6.

set.seed(my.seed)

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

test <- Itrain

# obyuaem moodenu

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

nvmax = 19)
IIpoananu3upoBars pe3yabTar
1.
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)))

[Ipoananu3upoBaTh pe3yJIbTar

NuauBuayanbHble 321aHUA K pa3aeny 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)

[Ipoananu3upoBare 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 pe3yibTar

3.

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

[Ipoananu3upoBaTh pe3yiabTar
4.

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

[Tpoananu3upoBaTh pe3yibTar
S.

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

[Tpoananu3upoBaTh pe3yibTar

6.

set.seed(my.seed)

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

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

[Ipoananu3upoBaTh pe3yJIbTar
7.

set.seed(my.seed)

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

summary(pls.fit)

[Tpoananu3upoBaTh pe3ynbTar

NupuBuayanbHble 3a]aHus K pazaeny 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)

IIpoananu3upoBarh pe3yapTaT
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 pe3yabTaT

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)

[Ipoananu3upoBaTh pe3yJbTar

4.

<-100 # HabarodeHutl ececo
train.percent <- 0.85 # doxs obyuaroweii 6b160pKU
set.seed(my.seed)

class.0 <- mvrnorm(45, mu = ¢(23, 49),
Sigma = matrix(c(3.5"2, 0, 0, 3.472), 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)))

[Ipoananu3upoBaTh pe3ybTar
S.

set.seed(my.seed)

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

IIpoananu3upoBarh 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)

[Ipoananu3upoBaTh pe3yibTar
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)

[Ipoananu3upoBaTh pe3yibTar

HNuauBuayanbHble 3a1aHUA K pasaeny 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 pe3yapTar
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())
IIpoananu3upoBarh pe3yapTaT
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)



IIpoananu3upoBars pe3yabTar

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’)

IIpoananu3upoBars pe3yabTar

5.

from nitk.book import *

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

IIpoananu3upoBatTh pe3yabTar

6.

from nltk.book import *

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

IIpoananu3upoBars pe3yapTar

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)

IIpoananu3upoBars pe3yapTar
[Tpunoxenue 2. OieHOYHBIE CPEACTBA JJISI POBEIECHUS MPOMEKYTOUHON aTTECTAIUH.

[Tposepsiemas komnereHuualIK-6: CiocoOHOCTD K (popManu3anuy U alropuTMHU3aUuN
MOCTaBJIEHHBIX 33J1a4, K HAIMCAHUIO MPOrPaMMHOI0 KOJIa C UCIIOJIb30BAaHUEM SI3BIKOB
MIPOTrpaMMHUPOBAHUS, OTIPECIICHHS M MAaHUTTYJIUPOBAHUS JAHHBIMU U 0()OPMIICHHUIO
MPOrPaMMHOTO KOJia B COOTBETCTBUU YCTAaHOBIEHHBIMU TPEOOBAHUSIMU

[1K-6.1. OnileHuBaeT Ka4eCTBO MATEMATUYECKON MOJIEITH MPH (GOpMaTTU3AINH 33/1a91 TIPEIMETHON
o0nacTH.

Samanus:

1. KonnuecTBo 3asBOK Ha MPEJOCTABICHUE YCIYT COTOBOM CBSI3U B OINPEACIICHHBIA MOMEHT
BPEMEHHU SIBJISIETCS CyYalHOW BEJIMYMHOW. Y KaKUTE 3aKOH pAaCHpeIeNICHUs, KOTOPOMY JTaHHAs
ciy4yailiHas BeJIMYMHA OTYMUHSAETCS

a) HOPMaJIbHBIN 3aKOH pacrpeieNieHus;

0) 3akoH pacnpezaenenus [lyaccona;

B) 3aKOH pacripeneienus bepuyim.

2. [IpenmpusiTie BoITycKaeT pacacoBaHHOE B MAYKH CIMBOYHOE Macio. HomuHanpHas Macca
HeTTOo (Macca ToBapa 0e3 ymakoBkH) mayku — 180 rpammoB. B ycrmoBusx peaabsHOTO MPOU3BOJICTBA



peanbHasi Macca BCerja OTIUYaeTCsi OT HOMUHAJIBHOM. DTO OTKIIOHEHUE SIBIISIETCS CydyalHON
BEJIMYMHOMN. YKaKUTE 3aKOH paCpeIesICHHs, KOTOPOMY JTaHHAas Cy4daiiHas BeJIMYMHA
MOAYUHSIETCS:

a) HOPMaJIbHBIN 3aKOH pacnpeieNeHus;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacripenesienus bepuyim.

3. TpancnopTHOE MPEANPHUATHE KYITUIO MOIUHAKOBBIX aBTOMOOMIEeH. OHH OyayT €31UTh 110
OJIHUM U TeM ke JloporaMm. Boauts ux OynyT BOJUTENN OIMHAKOBOM KBATH(PUKAIIUH.
BeposiTHOCTB TOTO, UTO B TEUEHHUE NEPBOTO '0/1a HKCILUIyaTalMH JII0OOMY U3 3THUX aBTOMOOMIIEH
notpedyeTcsl rapaHTUIHBIN peMOHT, paBHa P. KonndyecTBo aBTOMOOMIIEH, 17151 KOTOPBIX
noTpeOOBaJICS TAPAHTUUHBIA PEMOHT SBJISIETCS CIIy4aliHOW BEJIMYMHOMN. YKaXUTE 3aKOH
pacrpezeneHusi, KOTOPOMY JIaHHAasl CllydaiiHas BETUYMHA OTYMHSETCS

a) HOPMAaJIbHBIN 3aKOH paclpeeeHus;

0) 3akoH pacnupeneneHus [lyaccona;

B) 3aKOH pacmpeneneHus bepuyim.

[TK-6.2. OuiennBaeT KauecTBO pa3paboTaHHBIX aATOPUTMOB AJIs MOCIEAYIOLIET0 KOJAUPOBAHHUSL.
3anaHus:

1. HeoOxoauMo 10 BBIOOPKE OLIEHUTh MAaTEMATHUECKOE 0XKHIaHNEe TeHEPAIIbHON COBOKYITHOCTH.
VYkaxwure, Kakas OIEHKa MaTeMaTHIECKOTO OKHIaHHS SBIISICTCS YCTOWYMBOM K BBIOpOCaM
(poGacTHOM OIEHKOM):

a) cpenHee apuPpMEeTHIECKOE;

0) MenuaHa;

B) MOJyCyMMa MUHMMAaJIbHOTO 1 MAaKCUMAaJIbHOTO 3HAYE€HUH .

2. HeoOxomuMo 10 BBIOOPKE OIICHUTh BapHaOETbHOCTh TeHEPAIbHON COBOKYITHOCTH. Y KQXKHUTE,
Kakasi OIleHKa BapuaOeIbHOCTH SIBJISIETCSl YCTOMYMBOM K BBIOpOcaM (poOacTHOM OLICHKOH):

a) cpenHee abCOMIOTHOE OTKIIOHEHHE,

0) MeMaHHOE a0COJIFOTHOE OTKJIOHEHUE OT METUAHBI;

B) CTaHJapPTHOE OTKIIOHEHHUE.

3. Kakoe rpaguyeckoe nmpecTaBieHle JaHHBIX 1aCT BO3MOYKHOCTb OIIEHUTh MEXKBAPTHIIbHBII
pa3Max BBIOOPKHU:

a) TUCTOIpaMMa;

0) rpaduK MIOTHOCTH;

B) KOpoOuaTas 1uarpaMmma.

[TK-6.3. OnienuBaeT BEIOOP MPOTPaMMHBIX CPEJICTB JIJIsl TPOrPaMMHUPOBAHUS M MAaHUITYTHPOBAHUS
JTAHHBIMU B COOTBETCTBUU YCTAHOBJIEHHBIMU TPEOOBAHUSIMHU

3amanusd:

1. YkaxuTe, B 4eM COCTOUT METOJ0JIOTHSI IOBTOPHOI'O 0TOOpa (pECeMIINHTA):

a) OIHOBPEMEHHO HCIIOJIB3YIOTCS HECKOJIBKO HECBA3aHHBIX BBIOOPOK;

0) MHOTOKpaTHO OepyTcs BBIOOPKH C BO3BPATOM M3 HAOIIOJAEMbIX JTaHHBIX;

B) JIOTIOJIHUTENILHO T€HEPUPYIOTCS JaHHBIE, T0I00OHBIE UMEIOIITUMCS.

2. YkaxuTte, Kakoi u3 K03 (PUINEHTOB KOPPENALUHU HE SIBISETCS PAHTOBBIM:

a) ko umment koppensiun Kennanna;

0) koaddunuent koppensiunu CrniupmeHa;

B) ko3¢ unment koppessiuuu [Tupcona.

3. Ilpu mpoBepke CTaTUCTUYECKOM TUIIOTE3bl MOKET OBbITh TOMYIIEHA OIKNOKa MEPBOro Poja.
VYkaxxute, B UeEM OHA COCTOMT:

a) HyJIEBYIO TMIIOTE3Y HE OTBEPraioT, KOTJja OHa JIOXKHA;

0) oTBepraro albTepHATHUBHYIO THUIIOTE3Y, KOTJa OHA HCTUHHA;

B) HYJIEBYIO TUIIOTE3Y OTBEPraroT, KOI/1a OHa UCTUHHA.



