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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuy Kapeapbl BBIYMCIUTENBHON TEXHUKH U TPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIUUCINTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTEIBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

- (opmupoOBaHUEe y CTYICHTOB MPEICTABICHUS O THIIaX 3a]a4, BOSHUKAIOIIUX B 00JI1aCTH
HHTE/UIEKTyaIbHOro aHanu3a nanibix (Texnomoruu Data Mining u Big Data);

- OCBOCHHE OCHOBHBIX TI0X0/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

Juciumuna Texnonorun Data Mining u Big Data Bxoaut B 4acth y4eOHOTo IuiaHa
bopMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ 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 MaTemMaTuka

ITporpammupoBanue

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 (Moayist) « Texnonorun Data Mining u Big Data»
00yJaroUIMICS JOKEH 001a1aTh CIEAYIOIUMH KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

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

[1K-6.1 OrneHrBaeT KaueCcTBO MaTeMaTHUECKOM MOJIENH MpH (popManu3anuu 3a1a4u
NpeaMETHOH 00J1acTH

[1K-6.2 OneHuBaeT KauecTBO pa3pabOTaHHBIX AaJTOPUTMOB Ui MOCIETYIOLIETO
KOJIMPOBaHUs

[1K-6.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB JUIsl IPOrPaMMHUPOBAHUA U
MaHUIyJUPOBaHUS  JaHHBIMU B  COOTBETCTBUM  YCTaHOBJIECHHBIMU
TpeOOBAHUSIMU




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 14,7 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— caMocTosTenbHas pabora — 89,4 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
s X Bu KOHTPOJIS
Paznmen/ Tema 2 (B axaz. 4acax) == A . P Kon
> 3 © | caMOCTOSITENbHOH | yCIIeBaeMOCTH U
JTACIUTUTAHBI N S . | xoMmmeTeHH
Q & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | € 8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. O &
1. KoHuenTyalbHble OCHOBBI.
IIporpammHsIit
CamocrosTensHoe
o becena —
1.1 dannsle, uapopmanus, H3yueHHe yueOHOU I1K-6.1,
6 o o0cyxIeHHe.
3HaHUsl. U Hay4yHOU N I1K-6.2
YcrHblil onpoc
JUTEPATYPBI.
CamocrosTenpHOe
u3ydeHue yueOHoi
5 U HAy4HOM Becena —
1.2 OcHoBbl s3bika R. JUTEPaTypBHI. o0cyxkIeHHE.
Cpema RStudio (RStudio 4 10 IToaroroBka Ananns I1K-6.1,
Cloud). XpaHunuiie 71a00paTopHOMY HPOrpaMMHOTO I1K-6.2
CRAN wu pabota ¢ HUM. 3aHATHIO. Koza.
Brinonnenne VYerHbll onpoc.
nabopaTopHO
paboTsl.
HWroro no pazneny 4 16
2. IlpenBapurensHas 06padoTKa
naHHelx. [IpoBepka rumores.
Kiacrepuzanms.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay49HOI becena —
21 IpenBaputensHas i A
JIUTEPATYPBI. obcyxIeHuHe.
obpaboTka JTAHHBIX. MoaroTosKa K Ananms
IIpeobpa3zoBanue Raw| 5 14 na6él ATODHOM DOIDAMMEOLO I1K-6.1
Data B Tidy Data. PaTOPHOMY porp
3aHATHIO. KOJa.
AHainu3 BEIOPOCOB. .
Beimonnenne VYeTHBIN onpoc.
nabopaTopHOI

paboThI.




CamocrosTenpHOe
2.2 ITposepka N
. n3ydeHue yueOHoM
CTaTUCTHYECKOH TI'MIIOTE3bI N
¥ HAyIHOH becena —
0 napaMmeTpax
N JUTEPATYPBI. o0cyxieHue.
reHepaJIbHOI
IlonroroBka Ananus
COBOKYITHOCTH. 16 [K-6.1
. nabopaTopHOMY MIPOTPaMMHOTO
[IpoBepka crarucTuyeckoit
3aHATHIO. KOJa.
THITOTE3BI 0 3aKOHE N
Brinmonnenne VYeTHBIl onpoc.
pacripeeneHusl. .
nabopaTtopHO
Krnacrepuszarnusi.
paboThL.
Htoro no pasueny 30
3. TTocTpoeHHe CTATHCTHYECKUX
3aBUCUMOCTeH.  AHamu3
MPOTHO3UPOBAHUE  BPEMEHHBIX
psnoB. OOpaboTka TEKCTOBOM
HH(POPMAITHH.
CamocrosTenpHOe
u3y4yeHue yueOHoi
Y Hay4YHOU becena —
3.1 Hoctpoenne JmTe }af; bl oOcyxieHne
CTaTUCTHYECKUX Honrgmi’iak AyHanm ’ IK-6.1,
3aBUCUMOCTEH. Awnanus 21,4 1A6OPATOPHOM HDOEDAMMHOLO I1K-6.2,
BPEMEHHBIX pANOB. PATOPHOMY porp I1K-6.3
3aHATHIO. KoJa.
Haxoxnenune tpenna. 9
Brinonnenune VYerHBIM onpoc
nabopaTopHOM
paboTsl.
5
CamocrosTensHoe
3.2 O6paboTka "ceiporo" H3yueHHe yueOHOU
Tekcta.  Pa3smerka  mo U Hay4HOI becena —
4acTsIM peun. JUTEPATYPBI. o0CcyxKIeHHe.
I1K-6.3,
JlemmaTu3zanus u 6 22 ITogroroBka k Amnanus K-6.1
CTEMMUpPOBaHUE. nabopaTopHOMY MPOTrPaMMHOTO K 6- 2‘
IToctpoenue KOpITyCOB 3aHATHIO. Koza. '
TEKCTOB. Briasnenne Brinmonnenue YerHblit onpoc.
HMMEHOBAHHBIX CYIHOCTEH. nabopatopHoi
paboTHI.
HWroro no pazneny 6 43,4
4. 3akperuieHHe HM3Y4YEHHOIO
Marepuaia
Kpurnueckoe
ACCMOTpEHHE
N3ydenue P
41 3akperuieHue Y [IPUMEHEHUS IK-6.1,
COBPEMEHHBIX
W3YYeHHOTO MaTepuana u| 5 DOIDAMMHBIX metonoB Data I1K-6.2,
KOHTPOJIb porp o Mining u Big Data [K-6.3
peanu3anui.
B PEaTbHBIX
3ajavax.
Wroro no pazneny
Uroro 3a cemectp 10 89,4 320
Uroro no aucuuminuze 10 89,4 3a4eT C OIECHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

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

Cemunap — Oecenia mpemnogaBares U CTyICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAHA 3aHATHS C E€OUHBIM JUIsl BCEX IEpeyHEM
peKOMeH1yeMOoi 00513aTebHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

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

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMaLlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpas MpearnoiaraeT 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, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTeNbHOTO pe3ynbrara. Hapsay co
CHEIMAIIM3UPOBAHHBIMU ~ TEXHOJOTUSIMHU  TaKOro  poja  INPUHIUIN  HMHTEPAKTUBHOCTH
IOpPOCIEXHUBAaETCsI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTMH.
HHTepakTUBHOCTh MOJpPa3yMeBAET CYOBEKT - CyOBEKTHBIE OTHOIIEHHUS B X0/1€ 00pa30BaTEIbLHOTO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaroLIeiics HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

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

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 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 OneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Amnep, FO. II. Cratuctuueckoe ympasieHue mporeccamu. «bonblive gaHHBIE»
yueoHoe nocooue / FO. I1. Amnep, E. A. Yepnsix. - Mocksa : Uza. lom MUCuC, 2016. - 52 c. -
ISBN 978-5-87623-969-3. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1232190 (xara oopamenwus: 03.05.2023). — Pexum



JIOCTYTIA: MO TIOIHCKE.

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

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Hetiten, I1. Python: MckyccTBeHHBIM HMHTEIIEKT, OOJBINHME JaHHBIE W OOJIaYHBIC
BBIUUCIICHUS : IpakTH4eckoe pykoBoacTio / I1. Jlewiten, X. [eitren. - Caukr-IlerepOypr : [Tutep,
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 U aHaIM3¢ CTATHCTUYCCKUX JAHHBIX
(pemienus B R) @ monorpadus / E.B. 3apoBa. — Mocksa : UHOPA-M, 2021. — 232 c. : uu. -
ISBN 978-5-16-016814-2. - Tekct : JJEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1240276 (nata oopamienus: 03.05.2023). — Pexum nocryma:
IO TIOJIITUCKE.

B) MeToaunyeckue ykasaHus:

1. CrankeBuy, JI. A. THTEINEKTyallbHBIC CUCTEMBI M TEXHOJIOTHH : YI€OHUK U MPAKTUKYM
st By3oB / JI. A. CtankeBud. — 2-¢ u31., nepepad. u gon. — Mocksa : M3aarensctBo FOpaiit,
2023. — 495 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-16238-7. — Tekcr
snektponnsri  //  O6paszoBatenpHas  miaarpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/530657 (gara oopamenus: 03.05.2023).

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneyenne

Haumenoanue 10 Ne norosopa Cpox 1eicTBus IULICH3UN
Deductor Studio  |CoramueHune 0  COTpPYAHHYECTBE 5eCCDOUHO
Academic Ne06-2901108 o 29.01.2008 P
Anaconda Python [cBo6oHO pactipoctpansiemoe I10 0ecCpovHO
Ecn{m Computation cB0OOTHO pacmpocTtpansemoe [10 OeccpodHo

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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKas URL:
cucteMa — Poccuiickuii HHAEKC Hay4YHOTO UTHPOBAHUS )

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

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

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

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



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

Komnbrotepnsie kiaces Llentpa nagopmannonnsix rexuonoruit ®I'bOY BIIO «MI'TY
um. .. Hocosa» — IlepcoHanbHble KOMIBbIOTEPHI, 00bEIUHEHHBIE B JTIOKAJIbHbIE CETU C BBIXOAOM
B Internet, ocHamieHHble COBPEMEHHBIMH IPOrPAMMHO-METOJHMUYECKUMH KOMIUIEKCAMH ISt
peleHus 3a1a4 B 006JacTi UHQOPMATUKK ¥ BEIYUCIUTEIbHON TEXHUKH;

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

[Tomemenuss A CaMOCTOSTENBHOW — pabOThl  OOyYarOmIMXCs,  OCHAIIEHHBIX
KOMITbIOTEPHON TEXHMKOH C BO3MOKHOCTBIO HOJKIIOUEHHs K ceTH «VHTepHEeT» M Haauuuem
JOCTyIa B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO Cpely OpPTraHU3allMi — KJIACChI
YUT u ACY;

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
ob6opynoBanus — LlenTp nHHOpMaLIMOHHBIX TEXHOJIOTHI — ayA. 372

MpunoxenHue 1. YyebHO-meToaMYECKOEe obecneyeHne camocToATEIbHOM paboTbl 0byyaroWwmxca

3agaHue K naboparopHoi pabote no Teme:
[aHHble nHbopMaLusa, 3HAHUA.

MpoaHanM3nMpoBaTb COBOKYMHOCTb TEKCTOBbIX, FpadUUECKMX U ayaN0BU3YaNbHbIX SAHHbIX,
pa3meLLeHHbIX Ha 04HOM 13 cTpaHuu, WEB-pecypcos:

www.yandex.ru;
www.mail.ru;
www.rambler.ru;
www.gazeta.ru;
WWW.ura.ru;
www.znak.com;
www.mk.ru;

Nou,kwnpeE

3agaHue K nabopatopHoi paboTte no Teme:
OcHoBbl a3biKa R. Cpepga RStudio (RStudio Cloud). XpaHuauwe CRAN n pabota ¢ Hum.

YctaHoBUTb 0aMH nakeT n3 CRAN B RStudio.

3arpy3uTb ¢ain B RStudio c noKkanbHOro Hocutens.

Ckayvatb ¢aiin n3 RStudio Ha NOKanbHbIN HOCUTE .

Hanncatb GyHKLMIO 418 CYMMUPOBAHNA 3/1EMEHTOB YMCN0BOrO Maccuea B R.

HanucaTb GyHKUUIO ANA HAaXOXKAEHUA CpefHEro apndmeTnyecKkoro YMCNI0BOro MaccmBa.
Hammcats QyHKIUIO 17151 HAXO0XKIACHUS CTAaHIAPTHO OTKJIOHEHHS YHCIOBOTO MAaCCHBA.
Hanucarts 11 HaXOXKIE€HUSI CyMMBbI YHCIIOBBIX 3JIEMEHTOB JBYX MAacCHUBOB.

NouhkwNpeE

3apaHue K nabopatopHoii pabote no Teme:
MpeaBapuTenbHasa 06paboTka AaHHbIX. MpeobpasosaHue Raw Data B Tidy Data. AHanus Bbi6pocos.
YcTaHOBUTb HEOBXOAMMbIE NAKETLI.

1. Bemonuuts B cpene R:
library(tibble)



tibble(

a=1:3,
b=1,
c=-1:1

)

MpoaHann3npoBaTh pesynbrar.

2. BbinonHutb B cpege R:
dfr = data.frame(a=1:3,b=1, c=-1:1)
as_tibble(dfr)

MpoaHann3npoBaTh pesynbrar.

3. Bbinonnutb B cpege R.

tribble(
=) =) =)
1, 1,-1,
2, 1, 0,
3, 1, 1
)

MpoaHann3npoBaTh pesynbrar.

4. BbinonHutb B cpeae R.

library(readr)

(okruga = read_csv('data/okruga.csv'))
MpoaHanusnpoBaTtb pesy/bTarT.

5. BbinonHutb B cpese R.
library(ISLR)

str(Carseats)
MpoaHanusnposaTtb pe3ysbTarT.

6. BbinonnuTtb B cpege R.

library(ISLR)

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

MpoaHannsnposaTb pesynbTart.

7. Bbinonnutb B cpeae R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
lMpoaHannMsnposaTb pesyabTart.

3apaHue K nabopatopHoii paboTte no Teme:

MpoBepKa cTaTUCTMUECKOI rMNoTe3bl 0 NapameTpax reHepasbHoi COBOKYNHOCTU. Mposepka
CTaTMCTUYECKOM rMnoTe3bl 0 3aKOHe pacnpeaeneHuns. Knactepmsaums.

[nsa 3apaHHOMN BbIBOPKM NPOBEPUTL rMNoTesy (YypoBEHb 3HAYMMOCTU NPUHATL paBHbIM 0,95):

1. O paBeHCTBE MaTEMaTUYECKOIO 0XKMIAHUS JAHHOW BEJIMYUHE.

2. O ToMm, YTO TeHepalibHas COBOKYIHOCTH MOAYHHEHA HOPMAJIbHOMY 3aKOHY
pacrnpeneseHusl.

3. O Tom, uTo reHepanbHasi COBOKYITHOCTh MIOJYMHEHA 3aKOHY pacnpezenenus [Tyaccona.



o

7.

O TOM, 4TO reHepangbHasi COBOKYITHOCTb TOJAYMHEHA JJOTHOPMAIBHOMY 3aKOHY
pacnpeneneHus.

O TOM, 4TO reHepagbHasi COBOKYIIHOCTb [IOJ{MMHEHA FaMMa 3aKOHY PaclpeieIeHUs.
O ToM, 4TO reHepanbHasi COBOKYITHOCTb ITOJUYMHEHA SKCIIOHEHIUAIBbHOMY 3aKOHY
pacnpezeseHusl.

Jls naHHOM BBIOOPKHU MOCTPOUTH KIACTEPU3ALUIO IO 2 KPUTEPHSIM.

3apaHue K naboparopHoii pabote no Teme:

MocTpoeHue CTaTUCTUYECKUX 3aBMcumocTeil. AHanus un NPOrHo3nposaHue BpeMeHHbIX pAao0B.

HaxoxaeHue TpeHAaa.

1.

2.

Jlist nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH BHIOOPOUHBIN KO3()PUIIMEHT KOPPENALIUH.
IIpoBepuTh €10 3HAYUMOCTD.

Jlist nByX 3aJaHHBIX BBIOOPOK MOCTPOUTH PAHTOBBIN BEIOOPOUHBII KOIPPHUIIEHT
Koppemsiiuu. [IpoBepuTh €ro 3HaYUNMOCTb.

Jlist IByX 3aJaHHBIX BRIOOPOK MOCTPOUTH JIMHEWHYIO PErPECCUOHHYIO 3aBUCUMOCTD.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTH 3HAYUMOCTH KKIOTO U3 KO3 (HUIIEHTOB U
BCEro ypaBHEHUs (3aBUCHMOM CUUTAeM MEPBYIO BBIOOPKY).

Jlis 1ByX 3aJJaHHBIX BBIOOPOK OCTPOUTH HEIMHENHYIO PEIrPECCUOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKU, OLIEHUTH 3HAYMMOCTh KaxX10r0 U3 KOd(p(UIIUEHTOB U
BCET0 YpaBHEHHUs (3aBUCUMOM CUMTAEM TIEPBYIO BHIOOPKY).

J171s1 HECKOJIBKUX 3a/1aHHBIX BEIOOPOK MOCTPOUTD JTMHEHHYIO PErPECCUOHHYIO
3aBUCUMOCTb. [IpoaHann3upoBaTh OCTaTKH, OLEHUTH 3HAUUMOCTb KaKJ10T0 U3

K03 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAEM MEPBYIO BBIOOPKY).

JlJ1sl HeCKONbKUX 3a/1aHHBIX BEIOOPOK MOCTPOUTH HEMHEWHYIO PErPECCUOHHYIO
3aBUCUMOCTb. [IpoaHanu3npoBaTh OCTATKU, OLEHUTh 3HAYUMOCTh KaXJI0TO U3

KO3 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAEM MEPBYIO BHIOOPKY).

Jl1s 3a1aHHOTO0 BPEMEHHOTO Psijia ONpeaesuTh K03 (UIIMEHT aBTOKOBapUaIiH,
MOCTPOUTDH YPAaBHEHUE TPEHA .

3apaHue K nabopatopHoii pabote no teme:

OGPBGOTKE\ «Ccblporo» TeKcra. PasmeTka no yactam peuun. Jlemmatmsauma U cTeMMUHUPOBaHMe.

MocTpoeHne KOpnycoB TEKCTOB. BbiABIeHWE MMEHOBaHHbIX Cyl.l.l,HOCTEﬁ.

PaccmoTpeTb npeanoxKeHHbIn Npumep Ha s3bike Python, npegHasHayeHHbIM gna paboTbl € CoblpbiM

TEKCTOM U TEKCTOBbIMU KOpnyCamu.

1.

from nltk.corpus import gutenberg

from nltk import FreqDist

def Ling_01():

print(gutenberg.fileids())

def Ling_02():

fd = FreqgDist()

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 FreqDist
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 nltk.book import *

def Sample_03():
textl.similar('monstrous')
text2.similar('little')

text3.similar('God')

6.
from nltk.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')

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, '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)
UHamBuayanbHble 3aaaHUA K pasgeny 1.
CamocTosTe/IbHO NOAKNYNTL HeobXxoaAnMble BUbANOTEKM
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 (flu$SRussia, type='l")

MpoaHannM3nposaTb pesynbTaT

2.



plot (flu$Date, flu$SRussia, type='l")

MpoaHanu3nposaTb pesynbtaT

3.

TS <- ts(fluSRussia, frequency = 52, start = c(2004,10,3))
str (TS)

MpoaHanu3nposaTb pesynbtaT

4.
w <- chickwts$weight # Coxpansem secma ¢ nepemenmyio w'
hist(w, breaks = 20) # Cmpoum cucmoepammy ¢ 20 xononkamu
hist (w, breaks = 20, freq = FALSE)
points <- seqg(min(w), max(w), length.out = 100)

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

MpoaHannM3npoBsaTb pesynbtaT

5.

w <- chickwtsSweight

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

## [1] 261.3099

median (w)

## [1] 258

var (w)

## [1] 6095.503
sd (w)

MpoaHanusnposaTtb pesyabTaT

6.

set.seed (my.seed)

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

test <- !train

# obyuyaeM MOIeJIr

regfit.best <- regsubsets(Salary ~ ., data = Hitters([train, ],
nvmax = 19)

MpoaHanu3nposaTb pesynbraT

7.

k <= 10

set.seed (my.seed)

folds <- sample(l:k, nrow(Hitters), replace = T)

cv.errors <- matrix(NA, k, 19, dimnames = list (NULL, paste(1:19)
))

MpoaHanuM3npoBaTb pesynbTaT



UHamBuayanbHble 3a4aHUA K pasaeny 2.

1.

x <- model.matrix (Salary ~ ., Hitters) [,

y <- Hitters$Salary
grid <- 107seqg (10, -2, length = 100)

-1]

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

MpoaHannM3npoBaTb pesynbTaT

2.
set.seed (my.seed)
train <- sample(l:nrow(x), nrow(x)/2)
test <- -train
y.test <- yl[test]

ridge.mod <- glmnet (x[train, ], yltrain],
id,

thresh = le-12)

plot (ridge.mod)

MpoaHanu3nposaTb pesyabtaT

3.
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yl[train],

plot (cv.out)

MpoaHanusnposaTtb pe3yabTaT

4,
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yl[train],

plot (cv.out)

MpoaHanuM3nposaTb pesynbTaT

5.

set.seed (2) a

pcr.fit <- pcr(Salary ~ ., data = Hitters,

= 'cv')

summary (pcr.fit)

MpoaHanuM3nposaTb pesynbTaT

6.

alpha

alpha

alpha

scale

0,

0)

1)

T,

lambda

gr

validation



set.seed (my.seed)

pcr.fit <- pcr(Salary ~ ., data = Hitters, subset = train, scale
validation = 'CV'")
validationplot (pcr.fit, val.type = 'MSEP')

MpoaHannM3npoBaTb pesynbTaT

7.
set.seed (my.seed)

pls.fit <- plsr(Salary ~ ., data = Hitters, subset = train, scal
e =T,

validation = 'CV'")

summary (pls.fit)

MpoaHannM3npoBaTb pesynbtaT

MHauBuayanbHble 3agaHuaA K pasgeny 3.

1.
my.seed <- 12345
train.percent <- 0.85

fileURL <- 'https://sites.google.com/a/kiber—-guu.ru/msep/mag-eco
n/salary data.csv?attredirects=0&d=1"

wages.ru <- read.csv(fileURL, row.names = 1, sep = ';', as.is =
T)

wages.ruSmale <- as.factor (wages.ruSmale)
wages.ruSeduc <- as.factor (wages.ruSeduc)

wages.rus$forlang <- as.factor (wages.ru$Sforlang)

MpoaHanuM3nposaTb pesynbtaT

2.
my.seed <- 12345
n <- 100
train.percent <- 0.85
set.seed (my.seed)
x1l <- rnorm (20, 3.7, n = n)
set.seed (my.seed + 1)

x2 <- rnorm (50, 3.3, n = n)



rules <- function (xl, x2) {

ifelse((xl > 20 & x2 < 50) | (x1 < 18 & x2 > 52),

MpoaHanu3nposaTb pesynbTaT

3.

set.seed (my.seed)

inTrain <- sample (seq along(x1l), train.percent*n

xl.train <- x1[inTrain]
X2 .train <- x2[inTrain]
xl.test <- x1[-inTrain]
x2.test <- x2[-inTrain]
y.train <- rules(xl.train, x2.train)

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

)

df.train.l <- data.frame(xl = xl.train, x2 = x2.train,

df.test.l <- data.frame(x1l = xl.test, x2 = x2.test)

MpoaHannsnposaTtb pesyabrat

4.

<- 100 # HabJIIeHM BCEeI'o

train.percent <- 0.85 # gmoss obyuawmmer BEIOOPKMU

set.seed (my.seed)

class.0 <- mvrnorm (45, mu = c(23, 49),

Sigma = matrix(c(3.5"2, O,

byrow
set.seed (my.seed + 1)
class.l <- mvrnorm (55, mu = c(15, 51),
Sigma = matrix(c (2”2,
byrow
x1l <- c(class.O[, 1], class.1[, 11)

x2 <- c(class.O[, 2], class.l[, 21)

T))

0, O,
T))

1,

y = y.train)

0, 3.472),

2.5%2),

y <- c(rep (0, nrow(class.0)), rep(l, nrow(class.1l)))

MpoaHanusnposaTtb pesyabTaT

5.
set.seed (my.seed)

X <- matrix(rnorm(20*2), ncol = 2)

2,y

0)

2,

2,y

2,



plot(x, pch = 19, col = (3 - vy))

MpoaHannM3nposaTb pesynbraT

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)

MpoaHanu3nposaTb pesynbraT

7.
set.seed (my.seed)
X <- matrix (rnorm(200*2), ncol = 2)
x[1:100, ] <- x[1:100, 1 + 2
x[101:150, ] <- x[101:150, ] - 2
y <- c(rep(l, 150), rep(2, 50))
dat <- data.frame(x = x, y = as.factor (y))

plot(x, col = vy, pch = 19)

MpoaHannM3nposaTb pesynbtaT

MHausugyanbHble 3agaHua K pasgeny 4.

1.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FreqgDist()
for word in gutenberg.words('austen-persuasion.txt'):

fd.inc(word)



print(fd.N())
print(fd.B())
MpoaHanM3npoBaTb pesynbrat

2.
from nltk.corpus import gutenberg

from nltk import FreqDist
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())
MpoaHanusnposaTtb pesyabTaT

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)
MpoaHanu3npoBaTb pesynbraT

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')
MpoaHanusnposaTb pe3ynbTaT

5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous')
text2.similar('little')
text3.similar('God')
MpoaHanusnposaTtb pe3yabTaT

6.
from nltk.book import *

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

MpoaHanuM3nposaTb pesynbraT

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)



MpoaHanusnposaTb pe3ynbTaT
[Ipunoxenue 2. OieHOYHBIE CPEJCTBA JIsI POBECHUS IPOMEXKYTOUHON aTTECTAIUH.

[Tposepsiemast komrierennms [1K-6: CriocoOHOCT K popMamu3anuy 1 aropuTMUA3AITN
MOCTaBJICHHBIX 33724, K HAIMCAHUIO MPOTPAMMHOI0 KOJ[a C UCIIOJIb30BAHUEM SI3bIKOB
MIPOrPaMMHUPOBAHUS, OTIPEACIICHUS M MAHUITYJIMPOBAHMSI TAHHBIMUA U 0(DOPMIICHUIO
MPOrPaMMHOTO KOJIa B COOTBETCTBUU YCTAaHOBICHHBIMH TPEOOBAHUSIMU

I1K-6.1. OuleHuBaeT Ka4ecTBO MaTEMAaTUYECKON MOJIeTH Mpu hopMalTh3aIliy 3a1a91 TPEAMETHON
00J1acTH.

3amanus:

1. KonndecTBo 3asgBOK Ha IMPpEAOCTaBJIICHUEC YCIIYT COTOBOM CBSI3U B Ol'IpCI[CJ'ICHHLIﬁ MOMCHT
BPCMCHU ABJIACTCA CHy‘I&ﬁHOﬁ BEJIMYMHOM. YKaKUTE 3aKOH pacnpeaciicHust, KOTOpoMy JaHHasA
cnyqaﬁHaﬂ BEJIMYMHA MOAYNHSACTCA:

a) HOpMaJIbHBIN 3aKOH paclpeleIeHus;

0) 3akoH pacnpenenenus Ilyaccona;

B) 3aKOH pacnpeneneHus bepuymnu.
2. [Ipennpusitie BblTycKaeT pacacOBaHHOE B MMAUKH CIMBOYHOE Macio. HomuHanpHas macca
HeTTo (Macca ToBapa 0e3 yrnakoBkH) nadku — 180 rpammoB. B ycinoBusx peanbHOro npou3BoCcTBa
peasibHas Macca BCErJja OTIMYaeTCsl OT HOMUHAJIBbHOW. DTO OTKJIOHEHUE SBJISETCS ClyyailHOU
BEJIMYMHON. YKaKUTE 3aKOH PACMPEICIICHHS, KOTOPOMY JTaHHAs CydailHas BEJIMYMHA
MOTYNHSIETCS

a) HOpMaJIbHBIN 3aKOH pacipeieeHus;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacripenenenus bepuymmu.
3. TpancnopTHOE MpeANpHUATHE KYITUIO M OJUHAKOBBIX aBToMoOuneil. OHu OyAyT €3MUTh MO
OJIHUM U TeM ke JloporaMm. Boauts ux OynyT BOJUTENN OIMHAKOBOM KBATH(PUKAIIUH.
BeposTHOCTH TOTO, UTO B TE€YEHHE MEPBOTO I'0J1a IKCIUTYaTaIlH TI000MY M3 3TUX aBTOMOOMIIEH
notpedyeTcs rapaHTUIHBIN peMOHT, paBHa P. KonmndecTBo aBTOMOOMIIEH, AT KOTOPBIX
NMOTpeOOBaJICS TAPAHTUWHBINA PEMOHT SBJISIETCS CIIy9aifHOW BEIMYMHOMN. YKaXUTE 3aKOH
pacrpeeneHusi, KOTOpOMy JJaHHas CIy4daitHasl BEJIMYMHA TOJUHHSAETCS:

a) HOpMaJIbHBIN 3aKOH pacTpeieTICHuUs;
0) 3akoH pacnpenenenus [lyaccona;
B) 3aKOH pacripeneienus bepuymmu.
[1K-6.2. OniernBaeT KauecTBO pa3paboTaHHBIX AITOPUTMOB IS MOCIIEAYIOMIETO KOJTUPOBAHUS.

Samanus:

1. Heo6xoauMo 10 BBIOOPKE OIIEHUTh MAaTEMATHUECKOE 0XKHIaHNEe TeHePAIbHON COBOKYITHOCTH.
YKa)KI/ITe, KaKas OLICHKAa MaTEMAaTUYCCKOI'O OKUIAaHUS ABJISICTCS YCTOﬁqHBOﬁ K BI)I6pOCZLM
(pobacTHOM OIEHKOM):

a) cpenHee apuPpMEeTHUIECKOE;
0) MenuaHa;
B) MOJyCyMMa MHHHMAJIbHOTO M MaKCHMAJIbHOTO 3HAYCHUH.



2. Heo6xoamuMo 1o BBIOOpPKE OLIEHUTH BapraOeIbHOCTh TeHEPATbHON COBOKYITHOCTH. Y KaXKHUTE,
KaKas OlIeHKa BapuaOeIbHOCTH ABIISIETCS YCTOMYMBOW K BEIOpOcaM (poOacTHON OLIEHKOMH):

a) cpeaHee abCOMOTHOE OTKIIOHEHHE;

0) MearanHOE a0COIFOTHOE OTKIIOHCHHUE OT METUAHBI;

B) CTaHJApPTHOE OTKJIOHEHHUE.
3. Kakoe rpaduueckoe mpeacTaBieHHe JAHHBIX 1aCT BO3MOKHOCTh OLEHUTH MEKKBAPTHIIbHBIN
pasmax BBIOOPKH:

a) TUCTOIpPaMMa;

0) rpadMK MIOTHOCTH;

B) KopoOuaTasi AuarpaMmma.
[TK-6.3. OneHuBaeT BEIOOP MPOrpaMMHBIX CPEJICTB JIJIsl IPOrPaMMHUPOBAHUS K MAaHUITYTHPOBAHUS
JTAHHBIMU B COOTBETCTBUM YCTAHOBICHHBIMU TPEOOBaAHUSIMU

3anaHus:
1. YkaxxuTe, B 4eM COCTOUT METOJIOJIOTHS IIOBTOPHOTO O0TOOpa (PECeMIUINHTA):

a) OJJHOBPEMEHHO UCTIOIB3YIOTCSI HECKOJILKO HECBS3aHHBIX BEIOOPOK;
0) MHOTOKpaTHO OepyTCcs BRIOOPKHU C BO3BPATOM M3 HAOIIOJaEMBIX JIAHHBIX;
B) JIONIOJTHUTEIIEHO TEHEPUPYIOTCS JJaHHBIC, TIOJOOHBIC NMEIOIIIAMCS.

2. YkaxuTe, Kakoi u3 Kod(h(PUIIMEHTOB KOPPEIISAIIUN HE SIBJISICTCS PAHTOBBIM

a) kod¢dunment koppensiuu Kennamna;

0) koapdunment koppensiunu CriupmeHa;

B) K03 puimeHT koppemnsanuu [lupcona.
3. Ilpu npoBepke CTaTUCTUYECKON THIOTE3bl MOKET OBITh JOMYyIIEeHa OIMOKa IEpBOro poja.
VYkaxute, B UeM OHA COCTOMT:

a) HyJIEBYIO THIIOTE3Y HE OTBEPraroT, KOI/1a OHA JIOXKHA;
0) oTBepraro aJbTepHATUBHYIO TMIIOTE3Y, KOTJ]a OHA UCTHHHA;
B) HYJIEBYIO TUIIOTE3y OTBEPraroT, KOT/1a OHA UCTUHHA.



