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PABOYASI IPOI'PAMMA JIUCIUTIIJIUHBI
MammHaHOe 00y4YeHUE U aHAITH3 JTaHHBIX
Hanpasaenne noaroroBku 01.04.04 IpukiaaHas MaTeMaTHKA
(AmanmuTHYeCcKHe, COIMAIbHBIE H DKOHOMHUYECKIE CETH)
®opma MOATOTOBKU: OUHAs

Kypc 2 cemecTp 4

nekuuu 36 vac.

npaktuieckue 3anatus 0 gac.

naboparopHbie paboThl 36 Yac.

B TOM ywcle ¢ ucnoibzoBanreM MAO nek. 0 gac. / mp. 0 gac. / ma6. 36 dac.
BCETO YacoB ayIMTOPHOM HArpy3Ku 72 vac.

B TOM uHclie ¢ ucronszoBanneM MAO 36 dac.
camocrosTenbHas padota 144 gac.

B TOM YHMCJIE Ha MOJrOTOBKY K dK3aMeHy 36 yac.
KOHTPOJIbHBIE PabOTHI (KOIUYECTBO) 3
KypPCOBOH ITPOEKT HE TPETYyCMOTPEH

3a4eT He MPeayCMOTPEH

JK3aMeH 4 ceMecTp
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Pabouas mporpamma oOCyXIeHa Ha 3acelaHUM JelapTaMeHTa MaTeMaTHKH, rnpotokos Ne 1 ot 13
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OobopoTHasi cTopoHa TUTYJIbHOTO JucTa PITJ]

I. PaGouasi mporpaMma nepecMOTpeHA Ha 3aceJaHUH JIeNapTAMEHTA:

[IpoTokoma oT « » 20 r. Ne

Jupekrop nenaprameHTa

(moamuck) (1.0. damunus)

1. Pabouas nporpaMmMa nepecMoOTpeHa Ha 3aCe¢JaHUM JenapTaMeHTa.

[IpoTokom oT « » 20 r. Ne

JupekTop nenapraMeHTa

(moamnuce) (1.0. damunus)

I11. PaGouass nporpaMMa nepecMoTpeHa Ha 3aCeJaHUM JeNlapTaMeHTAa:

IIpoTOoKOI OT « » 20 1. Ne

JupekTop nenapraMeHTa

(moamnuce) (1.0. ®amunus)

IV. Pagouasi nporpamMma nmepecMOTpeHa Ha 3aceJaHUN JeNapTaAMeHTa:

[TpoToxo oT « » 20 1. Ne

JupekTop nenapraMeHTa

(moamnuce) (1.0. ®amunus)



AHHOTAIUA

HucnunnnHa «MammHHoe 00ydeHUe U aHaIU3 TaHHBIX» peIHa3HaueHa s
ctyneHToB HampapieHusi noarotopku 01.04.04 «IIpuknannas MaremaTHKa,
Maructepckasi mnporpamMma «AHAIUTHUYECKHE, COLMAIbHBIE M HIKOHOMHYECKHUE
CETHY.

OOmast TPyJOEMKOCTh OCBOCHHS TUCIUILIMHBI COCTABISET 6 3a4eTHBIX
equnull (216 gacos). JluciummHa peanusyercss Ha 2 Kypce B 4-M ceMecTpe.
JlucrumimHa  BXOAWT B JUCIMIUIMHBEI 1O BBEIOOPY dYacTH, QopmMupyemon
y4aCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHUN O10Ka «/IucuurmmHbl (MOLYIIN)».

OcoOeHHOCTH TIOCTpOEHHUs Kypca: JabopatopHble pabotel (72 4daca),
camocrosTenbHas padota (90 yacoB), moAroToBKa K 3k3aMeHy (54 vaca).

CopnepkaHve JTUCHUIUIMHBI OXBaThIBAET CJEAYIONIUNA KpPyTr BOIPOCOB:
MIPOBEICHUE CTATUCTUYECKOTO aHalnu3a MW OOpaOOTKM JaHHBIX C TIOMOIIBIO
METO/I0B MAIIMHHOTO 00YYEHUS ¥ MHCTPYMEHTAJILHBIX CPEICTB.

Leab — 03HAKOMUTH C MeTOJAaMH OOpPabOTKM MacCHBOB IKOHOMHYECKHUX
JAHHBIX B COOTBETCTBHHM C TIOCTABIICHHOW 3ajadeii, HAyYWTh aHAJIMN3HPOBATH,
OLICHMBAaTh, WHTEPIPETHUPOBATH TOJYyYECHHbIE pe3yJbTaThl W OOOCHOBBIBATH
BBIBOJIBI; CTPOUTH CTATUCTUYCCKUE MOJIEIH MCCIIEIyEMBIX MPOIECCOB, ABJICHUN U
OOBEKTOB, OTHOCAIMIMXCA K 00JactTh MpodeCcCHOHANBHOW  JIeATeILHOCTH,
aHAM3UPOBaTh W HMHTEPIPETUPOBATH TOJYYCHHBIC PE3YJbTAThl, BBITIOJHSTH
CTaTUCTHUYECKYI0 00pabOTKY JaHHBIX C TIOMOIILI0O HHCTPYMEHTAIBHBIX CPEJICTB.

3agaum:

® pa3BUTHEC CIOCOOHOCTH aHAJIM3WPOBaTh W  HMHTEPIPETUPOBATH
CTaTUCTHUYECKHE JaHHBIC, BBISBIIATH X TCH/ICHIINH,

® pa3BUTHEC TOTOBHOCTH CTPOWUTH HA OCHOBE OIHMCAHUS CHUTYaIlHi
CTaTUCTUYECKUE MOJICTIH,

® pa3BUTHE  CIOCOOHOCTH  aHANM3WPOBATh U COJACPIKATEIHHO
UHTEPIPETUPOBATH TIOJyYCHHBIC PE3YJIBTATHI;

® pa3BUTHEC TOTOBHOCTH IIPOTHO3MPOBATH JIWHAMHUKY IPOIECCOB M

SIBJICHUHM Ha OCHOBE CTaTUCTUYECKHE MOJICIIEH;
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® PAa3BUTHC CITOCOOHOCTH INPpUMCHATH MATCMATHUYCCKUEC MOJCIN U
MCTOABI I aHAJIW3a U PCHICHUA KOHKPCTHBIX HpO6JI€M, npcajiaraTb

CHOCOOBI UX PEILICHUS.

JIsis yCHENmHOTO M3yYeHHUsl JUCHUIUTMHBI «MallnHHOe 0OydeHHe W aHaiu3
JTaHHBIX» y  OOYyYalomuXcs JKEJaTeNbHBI  CICAYIONUE IPEIBAPUTEIbHBIC
KOMITCTCHITHH:

e CIOCOOHOCTBIO MPUMEHSATH anmnapaT MaTeMaTHYECKOTO aHAlIN3a, JTMHEHHON

aJIreOpbl, TCOPUHU BEPOSATHOCTH U MATEMATHICCKON CTATUCTHKHY;

e CIIOCOOHOCTBIO  paboTaTh C  OJCKTPOHHOM  Tabmummerd Excel wu

IIPOTPaMMUPOBATh Ha s3bIke CH.

B pesynpraTe u3ydeHUs JaHHOM JUCHUIUIMHBI Y  OOYyYaromuxcs
dbopMupylOTCSI  CIEAYIOIIME  YHUBEpPCAJbHBIC, obmenpodeccuoHaibHbIE,

HpO(bCCCI/IOHaJIBHBIG KOMIICTCHIIH (BHCMCHTBI KOMHGTGHHHﬁ).

Kox 1 HaumMeHoBaHue Kon IIC (mpu Kox NHauKaTOpPHI 10CTHKEHUS

npodeccuonanbuoii | Haauuuu IC) nan TPYAOBOii KOMIIETCHI MU

KOMIIeTEeHIIUH CChLIKA HA HHbIe |pyHKUMHU (MpHU

OCHOBAHUSA Hagnunu I1C)
Tun 3amay npodeccroHanbHON ASSITETbHOCTH: TEXHOJOTHYeCKHU

IIK-4 Cniocoben [1K-4.1. Ananuzupyer
OpraHU30BbIBATH CTaTUCTUYECKUE JAaHHBIE HA
CTAaTUCTUYCCKUC OCHOBC MAaTECMAaTHYCCKUX
Hccaea0BaHus MoJieNiel U METO/I0B

HpHKHaI[HOﬁ MaTEMAaTUKHU
11K-4.2 Ucnons3yet
MPOrpaMMHBIE CpPeICTBA IS
HAy4HOU JEATEIBHOCTH B
CTaTUCTHUKE

08.022 CraTucTuK C/01.7-04.7

Tun 3aga4 npodeccroHanbHON AESITEILHOCTH . HAYYHO-HCCJIeI0BATEIbCKH I

IIK-5 CnocobeH k [1K-5.1. ®opmynupyet
pa3paboTke u MOJIEIIN, IIPUMEHSET METObI
HCCIIEJOBAHUIO AHanmu3 aHaJIM3a 00OBEKTOB, CUCTEM,
MaTeMaTUYECKUX TpeOOBaHUH, [IPOLIECCOB U TEXHOJIOTMH Ha
METOJOB M MOJIENEN | MPENbABISIEMBIX K - OCHOBE MaTE€MaTUYECKUX

JUIS IPOBEJICHUS BBIITYCKHUKaM MOJIEJIEN U METO/I0B
MHOTI'OBapHUAHTHBIX MTPUKIIATHON MaTEeMaTHKN
AHAIIMTUYECKUX I1K 5.2 ITpoBoauT cLieHapHbIE
pacueToB U QHAITMTUYECKUE PACYETHI IS
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MOATOTOBKU
MPUHATUS PEIICHUMA

060CHOBaHI/IH MIPUHUMACMBIX
[PELICHUI IO BapUAaHTaM B TOM
YKCJIE HA OCHOBE IIPOrPaMMHBIX
CpEICTB

Kox n nHaumenoBaunue
WHJMKATOpa JOCTHKEHUS
KOMIIETEHIINU

HaumeHnoBaHue mmokasaress OleHUBaHUS
(pe3ynbTata 00y4YeHUs M0 TUCITUIUIHHE)

[1K-4.1. Ananu3upyer
CTaTUCTHYCCKUC TAaHHEIC
Ha OCHOBE
MaTeMaTHYEeCKUX MOJCICH
¥ METOJIOB MPHUKIIATHOM
MaTeMaTHKHU

3Haer METOJABI U MOJCIIN MAIlIMHHOI'O O6yLIeHI/I5[ JJIAA aHaJIn3a
JaHHBIX U COOTBCTCTBYIOIIUX HpO(beCCI/IOHaJIBHbIX CTaHAApTOB

YMeer OpraHu30BBIBaTH Pa0OTy MO aHAIM3Y CTATUCTHYECKHX
JAHHBIX Ha OCHOBE METOJOB MAIIMHHOIO OOy4eHUS U HMEEeT
HaBBIKH 10 COOTBETCTBYIOIIUM NMPO(eCcCHOHAIBHBIM CTaHApTaM

Brnageer naBbikamu nipoBeAieHHs pabOT MO MATHHHOMY
00yYEeHHIO U aHATU3Y JAHHBIX U 3JIEMEHTAMH TPYAOBBIX
(GYHKIIUH COOTBETCTBYIOIIUX MPOQECCHOHANBHBIX CTAaHAAPTOB

[1K-4.2 Ucnons3yet
IIPOrPaMMHBIE CPEICTBA
JUIsl HAy4YHOHN
JESATEIIBHOCTH B
CTaTUCTUKE

3HaeT OpraHu3anunro HaquOﬁ JACATCIIBHOCTHU B CTATUCTHUKE HaA
OCHOBC COOTBCTCTBYIOIIUX HpO(beCCI/IOHaHBHBIX CTaHAapTOB

YMeeT npuMeHATh NOAX0bl U HABBIKK HAY4YHOH JI€ATEIbHOCTH B
CTaTUCTHKE 10 COOTBETCTBYIOIIUM NPO(PeCCHOHATBHBIM
CTaH1apTaM

Brnageer nmporpaMMHBIME CpEACTBAMHU MPHU OCYIIECTBICHUH
Hay4YHOU JIEATETLHOCTH B CTATUCTHKE U SJIEMEHTAMU TPYIOBBIX
(GYHKIIUH COOTBETCTBYIOIIUX MPOPECCUOHANBHBIX CTAHAAPTOB

[1K-5.1. ®opmynupyer
MOJIEIU, TPUMEHSIET
METO/IbI aHAI13a 00BEKTOB,
CUCTEM, IIPOLIECCOB U
TEXHOJIOTHI Ha OCHOBE
MaTEeMaTHYECKUX MOACICH
Y METOJIOB MPUKIATHON
MaTEeMaTHKHU

3HaeT MaTeMaTHYECKUN annapar, He0OXOAUMBIN /1JIs1 pEeLICHUS
3aJa4 MallMHHOTO 00y4YeHus

YMeeT NpUMEHSTh COOTBETCTBYIOLIYIO H3Yy4aeMOMY IIPOLECCY
CTaTUCTUYECKHE MOJEIM W METOAbl UM TPOBEPATh UX
aJICKBaTHOCTh

Bianeer naBpikamMu aHaliM3a pPe3yJIbTATOB MAIIMHHOTO
0o0y4YeHus, IPUHATHS PEIICHUN Ha OCHOBE MOJYYEHHBIX
pe3yabTaTOB

I1IK 5.2 ITpoBogut
CLIEHApHBIE AHAJIUTUYECKHE
pacyeTsl Juis 000CHOBaHMS
IIPUHUMAEMBIX PEIICHUI
10 BApUaHTaM B TOM UHUCIIE
Ha OCHOBE MPOrPaMMHBIX
CPEICTB

3HaeT NOCTaHOBKU 3aaa4 MallIMHHOT'O 06yquI/151

YmMmeer MNPUMCHATH METOJAbI MAIIMHHOTO O6y‘~I€HI/I$[ AJId pCIICHUA
3aga4 SOKOHOMHKH H (1)I/IH8.HCOB

Brnageet coBpeMeHHBIM MPOTPaMMHBIM HHCTPYMEHTApUEM
MalIMHHOTO 00YYEHUS TS aHAIH3a SKOHOMUYECKHX TIPOIECCOB
U 00BEKTOB

Jlnst hopMupoBaHUs BBINICYKa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTIIMHBI

«MammHHOe O6y‘l€HI/Ie N aHaliu3 MJdaHHBIX» IPHUMCHAIOTCA HCHMHUTAIWMOHHLIC

MCTOObI

HCIIOJIB30BaHHUEM

AKTUBHOTO/MHTEPAKTUBHOTO OOYYCHUS:

KOMIIBIOTCPHBIX

BBIIIOJIHCHHUC IIPOCKTOB C

TEXHOJOTUi u CIICUATIU3UPOBAHHOI'O

MIPOTPaMMHOTO 00€CTICUEHUSI.
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I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTHU
KYPCA

HE MPeayCMOTpeHa

Il. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTHU KYPCA

JlaGopaTopHbie padoThI

JlaGopaTopnasi pa6ora Nel. Hauano padotsl ¢ Python. PaboTa ¢ maHHBIMH.
bubnuoreka mns pabotel ¢ MaccuBamu NUMPY. buGmmorexka s 06padoTKu
nanHeIx Pandas. ['paduka.

Jladoparopnasi padora Ne2. Mogenn «rimy00OKOT0» MAIIMHHOTO OOYYCHHS
(Deep learning) u 3amaum kinaccuukauu ¢ THpeaoOydeHueM. PerpeccHoHHBIN
aHaJI13 MHOTOMEPHOW BBIOOPKH.

JlaGopaTopHasi pa6ora Ne3. Moxaemu «riayOboKoro» MamdHHOTO OOy4YeHUS
U 3afauu Kiaccubukanuu ¢ npeaoOydeHueM. Mojenu OWHApPHOTO BBIOOpA.
JIMCKpUMUHAHTHBINA aHAJIAS.

JlaGopaTopHasi pa6ora Ne4. Mojaenmu «riayOoKoro» MalimHHOTO OOydYeHUS
Ha MHOTOCJIOWHBIX HEMPOCETAX. AHAIU3 INIABHBIX KOMIIOHEHT.

JlaGopaTopHasi pa6ora Ne5. Mojaemu «rimy0oKoro» MalnimHHOTO OOy4YeHUs
Ha MHOTOCJIOWHBIX HenpoceTax. DaKTOPHbIN aHAIN3.

Jladoparopnasi padora Ne6. Moaenn «rimy0oKOT0» MAIIMHHOTO O0yYCHHSI

U 3a71a4¥ Kjaaccudukaum 6e3 npenodydenus. KimactepHslii aHamms.

I1l. YUEBHO-METOJIWYECKOE OBECIIHEYEHUME
CAMOCTOSTEJbHOM PABOTbHI OBYYAIOLHIUXCA
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI

06yqa}0mnx0ﬂ 10 JUCHHIIIIMHEC «MaimHHoe 06yquI/Ie K aHaJIn3 JAaHHBIX»
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npenacrasiieHo B [Ipunoxenuu 1 u BkitovyaeT B ceOs:

r1aH-rpaduK BBITIOJHEHUS CAaMOCTOATENbHON paboThI MO JUCIUIUIMHE, B TOM
YHUCJe MPUMEPHBbIE HOPMbI BPEMEHH Ha BBIITOJIHEHHE 110 KaKOMY 3a/IaHHIO;

XapaKTepUCTUKa 3aJaHUN I CaMOCTOSITENIbHOW paboThl OOydarommxcs U
METOJIMYECKNE PEKOMEH/IAIUH 110 UX BBIITOJIHEHHIO;

TpeOOBaHUSI K  MPEACTAaBICHUI0O U OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSATENbHON pabOThI;

KPUTEPHUH OLIEHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPO.JIb JOCTUXEHMS IEJEN KYPCA

Kontponupyembie  paszienbl  AUCHUIUIAHBI,  3Tanmbl  (QopMHUpOoBaHUs
KOMIIETEHIIMA, BHJBl  OLIEHOYHBIX  CPEACTB,  3a4E€THO-3K3aMCHAlIMOHHBIC
MaTepHUalbl, KOMIUIEKThI OLIEHOYHBIX CPEJCTB ISl TEKYIIECH aTTECTA[MU, ONMCAHUE
MOKa3aTejIed U KPUTEPUEB OLCHUBAHUS KOMIICTCHUMN HAa PAa3IMYHBIX dTamax HX
dbopMHpOBaHUS, METOJUYECKHE MaTepualbl, OINPEACIAIONINE  MPOUEIYPHI
OIICHUBAHUS 3HAHUW, YMEHUIN W HABBIKOB W (WJIM) OIbITA JIESITEIBHOCTH, a TAKKE
KPUTEPHUH U TTOKa3aTesid, He0OOXOAUMbIE JIJIsl OIICHKU 3HAHUW, YMEHHM, HABBIKOB U
XapakTepusyrolue 3Tanbl (POpMUPOBAHUS KOMIETEHIMHA B MPOLIECCE OCBOCHUS

oOpaszoBaTeapHON TPOrpaMMmBbl, MpeicTaBiieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOH JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas auTEparypa

1. Bpyccapa, M. HMckycCTBEHHBIH HHTEIUICKT: MPENENbl BO3MOXKHOTO /
Mepeaut bpyccapn ; nep. ¢ anri. - MockBa : AnbnuHa HOH-QukiH, 2020. - 362
c. - ISBN 978-5-00139-080-0. - Tekct : onektponnsii. - URL:
https://znanium.com/catalog/product/1220958.

2. Kemnexep, JI. Hayka o mannbix: 0a3oBbiii kypc / JIxon Kemnexep,

bpennan Tupnu ; nep. ¢ anri.. - Mocksa : Aneniuna [MaGmumep, 2020. - 222 c. -
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https://znanium.com/catalog/product/1220958

ISBN  978-5-9614-3170-4. -  Tekctr : onektponHeii. -  URL:
https://znanium.com/catalog/product/1221800.

3. Ywo, K. MammnaHoe oOydyeHue u 0e30macHOCTh : pyKoBoAcTBO / K.
Uuo, /1. ®pumnH ; niepeoa ¢ anrimiickoro A. B. CHactuna. — Mocksa : JIMK
[Tpecc, 2020. — 388 c¢. — ISBN 978-5-97060-713-8. — TekcT : 371eKTpOHHBIH //
Jlanp : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/131707.

JlomoJTHUTEeIbHAS JIUTEPAaTypa

1. bapckuii A.b. BBenenue B HEHpOHHBIE CETH : ydueOHoOe mocodue /

bapckuit A.b.. —  MockBa, CapatoB : VHTepHET-YHUBEPCUTET
HNudopmarmonnsix Texnonoruit (MHTYUT), Ait ITu Ap Meaua, 2020. — 357 c.
— ISBN 978-5-4497-0309-5. — TekcT : »JIEKTPOHHBIM // DIEKTPOHHO-
OuOIMoTeUHAS cucrTema IPR BOOKS : [caitT]. — URL.:

https://www.iprbookshop.ru/89426.html.

2. Jlxonc, M. T. IlporpammupoBaHu€ HCKYCCTBEHHOTO HWHTEJUICKTa B
npunoxenusx / M. T. Jlxxonc. — Mocksa : JIMK Ilpecc, 2011. — 312 ¢. —
ISBN 978-5-94074-746-8. — Texkcr : anmekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/12441.

Ilepedyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH
«HHTEepHET»
1. HuBopoxxkuna JI. ., ApxenoBckuii C. b. MHOromMepHble CTaTHCTHYECKHE
METOJbI B SKOHOMHKE : YueOHuk. — M.: JlamkoB u K, 2008. .— 223 ¢c. —

Pexum JOCTyIa:

http://lib.dvfu.ru:8080/lib/item?id=chamo:264736&theme=FEFU

2. R — oOwekTHO-OpueHTHpOBaHHAasi  cratucthueckas cpema. URL:

http://herba.msu.ru/shipunov/software/r/r-ru.htm
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https://znanium.com/catalog/product/1221800
https://e.lanbook.com/book/131707
https://www.iprbookshop.ru/89426.html
https://e.lanbook.com/book/1244
http://lib.dvfu.ru:8080/lib/item?id=chamo:264736&theme=FEFU
http://herba.msu.ru/shipunov/software/r/r-ru.htm

A.b. IllunynoB, E.M. bangun, II.A. Bonkoa, A.M. KopoOeliHHKOB,
C.A.Hazaposa, C.B. Ilerpo, B.I'. CydusnoB. Harnsnnas craTucTHKA.
Hcnonszyem R! -- M.: IMK IIpecc, 2012. -- 298 c. ISBN 978-5-94074-785-
828-1. URL.: http://herba.msu.ru/shipunov/software/r/rbook-toc.htm

Cratuctuyeckoe nporpammupoBanue Ha R: Yacte 1. Kynaemcs B nzo0uwimu
CTaTHCTUYECKUX BO3MOKHOCTEH. URL:

https://www.ibm.com/developerworks/ru/library/l-r1/

Heo0xoaumo m BaM M3y4arthb SA3BIK R? URL:

http://www.ibm.com/developerworks/ru/library/bd-learnr/

Introduction to  Applied  Statistics: Lecture  Notes. URL.:
https://people.richland.edu/james/lecture/m113/

Journal of Applied Statistics. URL.:
http://www.tandfonline.com/loi/cjas20#.VkrLPXbhDg4

Annals of Applied Statistics. URL.: http://imstat.org/aoas/

IlepedyeHb 10MOTHUTEIBLHBIX HHPOPMAITMOHHO-METOAMYECKHUX
MaTepuajioB

1. Iyopos A.M., Mxurapsu B.C., Tpoumn JLHU. «MHoromepusie
CTaTUCTUYECKHUE METOAbI U OCHOBBI 3KOHOMETPUKH» - M., MOCKOBCKHI1
roCyJapCTBEHHBI YHUBEPCUTET IKOHOMHKHU, CTATUCTUKUA U UH(POPMATUKH.
2003. - 79 c.

2. MHOTOMEpHBIN CTaTHCTHYECKUN aHalM3 B HKOHOMHUYECKHX 3ajayax.
Kommnbroreproe moaenupoBanne B SPSS : YuebHoe nocobue / [Tox pen. U.
B. OpinoBoii. — M. : By3oBckuii yue6Huk, 2009.

3. Makkunnu Y. Python u ananu3 maHHBIX [DIeKTpOHHBIH pecypc]. — M.:
JAMK Tlpecc, 2015. — 482 c.

4. Cammepdunn M. Python nHa npaktuke [DnektpoHHbId pecypc]. — M.:
JAMK TIlpecc, 2016. — 338 c.

5. Cy3u P.A. S3bik nporpammupoBanus Python [Dnektponnsiii pecype]. M.:

WNutynt, 2007. — 328 c.
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http://herba.msu.ru/shipunov/software/r/rbook-toc.htm
https://www.ibm.com/developerworks/ru/library/l-r1/
http://www.ibm.com/developerworks/ru/library/bd-learnr/
https://people.richland.edu/james/lecture/m113/
http://www.tandfonline.com/loi/cjas20#.VkrLPXbhDq4
http://imstat.org/aoas/

6. CipaBounuk 1o mnpukiagHoi cratuctuke / Iloxg pen. O. Jlnoima. - M.:

duHaHCHI U cTaTUCTUKA, 1989.

Ilepeyenb HGPOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 0OecrneYyeHmst
IIpu ocymecTBieHnH 00pa30BaTEIBHOrO IMpolecca MO0 AUCIUIUIMHE

UCTIONB3YETCS CBOOOJHO pacmpocTpaHseMoe mporpaMmHoe obecrneueHne MS

Excel, GNU R, Python.

VI.METOANYECKHUE YKA3AHUSA IO OCBOEHUIO JUCHUIIJIMHBI

PexoMeHAaIUM N0 IVIAHUPOBAHWIO M OPraHU3ALMU BPeMEHH, OTBEJAEHHOI0 Ha
H3y4eHHe JMCUHMILVINHBI, ONIMCAHME MOCIEA0BATEIbHOCTH AeiCTBUI
00y4aruxcs

OcBoeHue AUCHUIUIMHBI CIEAyeT HAauMHATh C W3Y4YeHHUs padouell yueOHOM
IPOrpaMMbl, KOTOpasi COJAEP>KUT OCHOBHBbIE TPeOOBaHHS K 3HAHUSAM, YMEHUSM U
HaBbIKaM. OO0s3aTeNbHO CIEAYEeT YYWUTHIBATh PEKOMEHAALMM IPENoiaBaTelis,
JAHHBIE B XOJ€ YCTAHOBOYHBIX 3aHATHI. 3aTeM — NPHUCTYNaTh K HW3YYEHUIO
OTJIEJIBHBIX PA3/EJIOB U TEM B MOPSIIKE, MPETyCMOTPEHHOM MPOrPaMMOM.

[TosnyuuB mnpexncraBieHMe 00 OCHOBHOM COJEp)KaHHUU pas3ziesia, TEMBI,
HEOOXOJMMO U3YyYHUTh MaTepuans C TOMOIIbI0 PEKOMEHIYEeMOM OCHOBHOM
autepaTypsl. LlenecooOpa3HO COCTaBUTh KpaTKUH KOHCIEKT WM CXEMY,
OTOOpaKarollyl0 CMBICI M CBSA3M OCHOBHBIX MOHSTHHA JaHHOTO pasjiena u
BKJIFOUEHHBIX B Hero TeM. OO0s3aTelabHO CIEAyeT 3aluChiBaTh BO3HMKIINE
BOIIPOCHI, Ha KOTOpbIE HE YAAJIOCh OTBETHTh CAMOCTOSITENBHO.

[ToaroToBKy K Hayaldy OOy4Y€HHUs BKJIIOYAET HECKOIBKO HEOOXOAMMBIX
IIYHKTOB:

1) HeoOxomumo co3maTh s ceOs palMOHAIBHBIA W 3MOIMOHAILHO
JIOCTAaTOYHBIM YpPOBEHb MOTHBALMM K TMOCJIEAOBATEIbHOMY M IIAHOMEPHOMY

HN3YYCHUIO AUCHUITIINHBL.
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2) HeoOXoauMo W3y4uTh CIHMCOK PEKOMEHIOBAHHOW OCHOBHOW U
JOTIOJTHUTENBHONW JIUTEpaTyphl U yOeAUTbCs B €€ HalMuuu y ceOs JAoMa Wid B
OoubIMoTEKE B OYMa)XHOM WJIH 3JICKTPOHHOM BHJIE.

3) HeoOXxoauMo HUMETh «IOJ PYKOW» CIHEHUAlIbHbIC M YHHBEPCAIbHBIC
CJIOBApH, CIIPABOYHHMKHU WU 3HUMKIONEIUU, AJI TOTO, YTOOBI MOCTOSIHHO YTOYHSTh
3HAYEHUS MCHOJIb3YEMbIX TEPMUHOB W mNoHATHHA. [losmb30BaHue cioBapsaMu u
CIIPAaBOYHHMKAMHU HEOO0XOJUMO cjiejaTh MNPUBBIYKON. OMBIT MOKa3bIBAET, YTO
HEY/IOBJIETBOPUTEILHOE YCBOEHHUE IPEIMETA 3a4aCTyI0 KOPEHUTCS B HETOYHOM,
CMYTHOM WJIM HENPaBWJIBHOM TOHUMAHUM M YHNOTPEOJECHUH MOHITUITHOTO
anmapara y4eOHOU AUCIUTUIUHBI.

4) XemareapHO B CcaMOM Hayajlie Iiepuoia OOYYCHHS BO3MOXKHO
THIATEJIbHEE CIUIAHUPOBATH BpeMs, OTBOAMMOE Ha paldOTy C HCTOYHHKAMU U
JUTEPATYPO MO JUCUUIUIMHE, NPEACTaBUTh 3TOT IUIAaH B HArJISIHOW (opme
(rpaduk paboThI C HaTamMu) U B JalbHEHIIIEM €ro MpUJIEPKUBATHCS, HE JIOMTyCcKas
CpPbIBOB TpaduKka WHIUBUIYaIbHOW pPabOThI U «aBpaja» B MPEACECCHOHHBIN
nepuosl. [IpeneOpexeHre 3TUM MMyHKTOM IPUBOJUT K NEPEYTOMIICHUIO U PE3KOMY

CHHMKCHHIO Ka4CCTBA YCBOCHUA yqe6H0r0 MaTtcpuaiia.

PexomMenaanuu nmo padore ¢ JurepaTrypou

1) Bcro yueOHyr auTeparypy KeJaTelbHO H3y4daTh «IOJ KOHCIIEKTY.
UteHue nuTepaTtypbl, HE COMPOBOKIAAEMOE KOHCIEKTUPOBAHUEM, IaXKE IyCTh
caMbIM KpaTKuM — Oecmojie3Hass paborta. llenp HamucaHuss KOHCHEKTa TIO
JTUCIUTUIMHE — CGOPMHUPOBATh HABBIKM 110 TIOMCKY, OTOOpY, aHamu3zy u
bopMyIMPOBAHUIO YU4eOHOTO MaTepuania. OTH HAaBBIKM 00sI3aTENIbHBI JJIs JIFOOOTO
CHEeIUaINCTa C  BBICIIUM  OOpa3oBaHMEM HE3aBHUCHMMO OT  BBIOpaHHOM
CHEIUATBHOCTH.

2) Hammcanue KOHCIEKTa JIOJDKHO OBITh TBOPUYECKMM — HYXKHO HE
MEPENUChIBaTh TEKCT U3 WCTOYHUKOB, HO TBITATHCA KPATKO H3JaraTh CBOUMU
CJIOBaMHU COJIEp>KaHHE OTBETA, IIPU I3TOM MAKCUMAJIbHO CTPYKTYpUPYS KOHCHEKT,

HCIIOJIB3YysT CHUMBOJIbI U YCIIOBHBIC 0003HaYEHMUS. KOHI/IpOBaHI/Ie H «3ay4YHMBAHHCH»
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HEOCMBICIIEHHOTO TEKCTa TPYAOEMKO U MO OOJBIIOMY CUETy HE UMeeT OOJbIION
MTO3HABATEIbHON U MPAKTUYECKOW IEHHOCTH.

3) Ilpm HanmucaHWHM KOHCIIEKTAa HCIOJB3YyEeTCS TETpajb, IMOJI B KOTOPOWM
oOsi3aTenbHbl. CTpaHUIIBI HYMEPYIOTCS, Ka)Iblii HOBBIA BOIPOC HAYMHAETCS C
HOBOTO JIMCTA, JUIA KaXKIOTO 5SK3aMEHAIIMOHHOT'O BOIpoca OTBoauTCs 1-2
CTpaHUIIbl KOHCIIeKTa. Ha mossix pazmMeniaercst Bcs BCrioMoraresibHasi HHpopMarus
— CCBUIKH, BOIIPOCHI, YCIIOBHBIE 0003HAYECHUS U T.I.

4) B utore maHHOW pabOTHI «HJICATBHBIMY SBIISCTCS TOJHBIA KOHCICKT 10
MpOrpaMMe JUCHUIUIMHBI, C BBIACICHHBIMU  OINPEACICHUSMH,  Y3JIOBBIMU
MyHKTaMU, OpPUMEpaMU, HESICHBIMU MOMEHTAaMH, IPOCTABICHHBIMM Ha TOJIAX
BOIIPOCAMU.

5) Ilpu paGoTe HaJ KOHCIIEKTOM O0SI3aTEIbHO BBISBISIOTCS M OTMEYAIOTCS
TPYAHBIE I CaMOCTOSITEJIBHOTO HW3YyYE€HUsS BOMNPOCHI, C KOTOPHIMHU YMECTHO
o0OpaTUThCs K TMPENoJaBaTeNil0 MPU TOCEHIEHUH YCTAaHOBOYHBIX JICKUIUA U
KOHCYJIbTAIIMM, THOO0 B MHIMBUTyAIbHOM TMOPSIIKE.

6) Ilpu uTeHmm y4eOHOM M HAy4YHOW JIUTEpATyphl BCETJa CICIUTH 3a
TOYHBIM U TOJHBIM MMOHMMAHUEM 3HAYEHUS TEPMUHOB M COJICPKAHUS MOHSATHUU,
HCIOJIb3yEMBIX B TEKCTE. Bcerna cimemyer yTOUHSITh 3HAYEHUS MO CIOBApAM WU
SHIUKJIONEAUSIM, TP HEOOXOUMOCTH 3alTUChIBATD.

7) Tlpu HamucaHuM y4eOHOTO KOHCIIEKTa 0053aTEIbHO YKa3bIBaTh BCE
npopabaTbiBaéMble HMCTOYHHMKH, aBTOp, Ha3BaHUE, JaTa M MECTO W3JaHUs, C

YKa3aHHUCM HCIIOJIb30BAHHBIX CTPAaHHII.

TloAroTOBKA K NPOMEXKYTOYHOM ATTECTAMH MO JAHCHHILUIMHE:
sx3ameny (3agery)
K aTrecramuu [OMYyCKArOTCS CTYIEHTHI, KOTOPHIE CHUCTEMATHYECKH B

TCUCHUC BCCIO CCMCCTpa IIOCCIIAIM H pa60Tam/I Ha 3aHATHAX MW IIOKa3aJln
YBCPCHHLBIC 3HaHUsA B X0I€ BBIITOJIHCHUH IMPAKTHYCCKUX BallaHI/Iﬁ u

Ja00paTOPHBIX PadoT.

38



HenocpenacTBenHass TOATOTOBKA K  aTTECTAlMA  OCYIIECTBISETCS  TIO
BOTIpOCaM, TIPEICTaBICHHBIM B pabouell ydeOHOW mporpamme. TrrareabHO
n3y4duTe (HOPMYJIUPOBKY KaKIOTO BOMPOCA, BHUKHUTE B €T0 CyTh, COCTABLTE IIJIaH
orBeTa. OOBIYHO TUIAH BKJIIOYAET B CEOsI:

— ONpeneNieHHe CYIIHOCTH pPaccMaTpUBaeMOro BOIPOCA, OCHOBHBIX
TIOJIOKEHUH, YTBEPKACHUH, ONTpeiesieHne He0OOXOAMMOCTH UX JI0KA3aTEIhCTBA,;

— 3amuch 0003HaYEHUH, GOPMYI, HEOOXOIUMBIX TSI TIOJTHOTO PACKPBITHS
BOTIPOCA;

— rpaduueckuii Marepuain (TabJduIbl, pUCYHKH, TpaduKu), HECOOXOAUMBIE
JUTSI PACKPBITHUS CYIITHOCTH BOTIPOCA,;

— pOJIb W 3HAYECHHE pPAacCMaTPUBAEMOIr0 MaTepuana Ui MPaKTHUYeCKOH

ACATCIIbHOCTH, ITPUMCPBI UCII0JIb30BaHUS B HpaKTH‘{CCKOﬁ ACATCIIBHOCTH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

JUist  ocymiecTBiIeHHs 00pa3oBaTENbHOrO Ipolecca MO0 AUCHUIUIMHE
KeaTellbHa yueOHasi ayAuTOpus JJIsl TIPOBEACHUS 3aHITHHI JEKIIMOHHOTO TUTA U

MPAKTUYECKUX 3aHATUI: KOMIIBIOTEPHBIN KJ1acC.
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IMpunoxenne 1

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUMCKOM ®EJEPAITNN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHUs

«/{aabHeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

HUHCTUTYT MATEMATHKH 1 KOMIIBIOTEPHBIX TEXHOJIOT U (IHKOJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOLIUXCHA
no aucuumiIuie « MammnHHoe o0yyeHue M aHAJM3 TAHHBIX»
Hanpagisienue noarorosku 01.04.04 TlpukaaaHasi MaTeMaTHKA
Marucrepckas mporpamMmma « AHaJIUTHYECKUE, COLMATbHBIE 1 SKOHOMHUECKHE
ceTn»
®dopMa NOATOTOBKH OYHAA

BaaguBocTok
2021
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Ilnan-rpa¢guk BHINOJTHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Hara/cpoku
BBINOJIHEHHS

Bua camocrositeJibHOM padoThI

IIpumepHbIe
HOPMBI
BpeMeHHU Ha
BbINIOJIHEHH €

dopma
KOHTPOJIA

2 Henens

[ToBTOpEHNE TEOPETUYECKOTO U
MPaKTUYECKOr0 MaTepuasa
JTUCHUTITUHBI, 3aCIIyIIIMBAEMOTO U
KOHCIIEKTUPYEMOT'O B XO/I€
ay/IUTOPHBIX 3aHIATHUI; U3yUCHHE
OCHOBHOM U JIOTIOJIHUTEIbHON
JTUTEpaTyphl, yKa3aHHOH B paboyeit
y4eOHOI mporpaMMe AUCIUTITHHBI

23 yaca

Co0OecenoBanue

3 Henens

CamocrosTenbHbIN pa3dop 3aaaHui
Y 3a/1a4, pelaeMbIX Ha
MPAKTUYECKUX 3aHATHUSAX.

13 yacos

[IpoekTt

4 genens

[ToBTOpEHME TEOPETUYECKOTO U
MPaKTUYECKOro Marepurasa
JUCHUIIIMHBIL, 3aCIIyILIMBAEMOTO U
KOHCIIEKTUPYEMOTO B XOJ€E
ayAUTOPHBIX 3aHATHI; U3yUEHUE
OCHOBHOU M JOIOJHUTEIHFHOM
JUTEpaTyphl, YKa3aHHOHN B paboyeit
y4eOHOM MporpaMMe AUCIUILTUHBL,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE MTPOOJIEMHBIE BOIIPOCHI 110
TeMaM JECKIIUU

14 yacos

CobecenoBanue

5 menens

CamocrosaTenbHbIi pa3dop 3agaHui
Y 3a/1a4, pelaeMbIX Ha
MPaKTUYECKUX 3aHATHUSX;
CaMOCTOATEIIbHBIN TOBTOP
JIEWCTBUM, OCYIIECTBISIEMBIX B XO€
BBITIOJTHEHUS JTAOOPATOPHBIX PadoT,
B TOM YHCIIe TIpu paboTe co
CHenuaIbHbIM NPOrPAMMHBIM
obecriedeHnemM

13 yacos

IIpoexr

6 Henens

HOBTOpCHI/IC TCOPCTUUCCKOTO U
MPaKTUICCKOro MaTcpualia
AUCHUIUIMHEBI, 3aCJIyIINBACMOI'0 U

14 yacos

CobecenoBanue
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KOHCIIEKTUPYEMOT'O B XO/I€
ayJIMTOPHBIX 3aHATUH; H3yueHUE
OCHOBHOH M JOIOJHUTCIHFHOMN
JTUTEPATyPhl, YKa3aHHOH B paboveii
y4eOHOM ITporpamMme AUCITUTUTHHBI,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE ITPOOJIEMHBIE BOIIPOCHI 11O
TeMaM JIEKIIMHU

7 "Henens

CamocrosTenbHbIN pa3dop 3agaHuit
Y 3a/1a4, pelIaeMbIX Ha
MPAKTUYECKUX 3aHATHUSAX;
CaMOCTOATEIIbHBIN IIOBTOP
JICHCTBUI, OCYILIECTBISIEMBIX B XOE
BBITIOJIHEHUS JTA0OPATOPHBIX PadoT,
B TOM YHCIIe TIpHu paboTe co
CHelUaIbHbIM NPOrPAMMHBIM
obecrieueHreM

13 yacos

[Ipoekt

Ceccus

DK3aMeH

54 gaca

DK3aMeH
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XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSTEIbHON PadoThl 00y4aAOIIUXCH U
METOANYeCKHEe PEKOMEHIALMHU 110 UX BbINOJTHEHUIO

Hcrounuk: Huopoxkuna JI. U., ApxkenoBckuii C. b. MHOromepHsie
CTaTUCTHYCCKHUE METOABI B SKOHOMHUKE : YueOHuK. — M.: JlamkoB u K, 2008. .—
223 c.

1. Tewmsr 1-2, c. 36-42.
2. Tema3,c. 61-71.

3. Tema4,c. 119-129.
4. Tema 5, c. 90-96.

5. Tema 6, c. 141-151.
6. Tema 7, c. 168-173.

Ucrounuk: ly6po A.M., Mxurtapsau B.C., Tpommun JI.U. «MHoromepHbie
CTaTUCTUYECKHE METOAbI 1 OCHOBBI SKOHOMETPUKI» - M., MOCKOBCKHUI
rocyJapCTBEHHBI YHUBEPCUTET YIKOHOMUKH, CTATUCTUKU U HGopmatuku. 2003. —
79 c.

7. Koppensuuonnsiii ananu3s. TpeHupoBouHblil mpumep. — c. 8-10

8. Perpeccuonnslii ananms. TpeHUPOBOUYHBIN puMmep. — ¢. 18-21

9. Knacrepnsiii ananu3. TecToBsiid mpumep. — c. 45-48

10. KomnionentHbi#t ananu3. TpeHUpoBOUHbIN pumMep. — c. 29-32

11. KomnonentHbi#t ananu3. TpeHupoBouHbIit mpumep. — c. 33-36
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Ucrounnk: Makkuum Y. Python u ananu3 nanneix. — M.: JIMK IIpecc, 2015.

MuTtepnpeTtartop Python

Python - unmepnpemupyemmii azwk. Uutepnperatop Python ucnomusact nporpas-
MY MO OQHOMY NpeLIoKennio 3a pas. Cranaaprini MITCPaKTHBILIH HUTEpnpeTaTop
Python aanyckaeTcs U3 KOManJIHoH CTPOKH KOMaHI0H python:

5 python

Python 2.7.2 (default, Oct 4 2011, 20:06:09)

[GCC 4.6.1] on linux2

Tvpe "help", "copyright", "credits” or "license"” for more informatcion.
W o4 = 5

=% Print a

5

Crpoka >>> — 370 npuriailedle K BBoAY Buipaxkenus. [[nsa Beixona ua HHTEpNpeTa-
topa Python u Bosspara B KOMAHAHYIO CTPOKY HYXHO G0 BBECTH KOMaHay exit (),
anbo HaxaTh CLrl-D.

Ilns seinonnenusa Python-nporpamMmel my:xno npocto nabpate KoManay python,
YKa3as B KAYecTBe NMepBoro apryMenTa uMa dhaiina ¢ pacummpesnem . py. Jlonyctim, Bol
coagann thaiin hello_world.py C TAKHM COOEPRHMBIM:

print ‘Hello world®

Y1o0bl BEINOJAHHTE ero, JA0CTAaTOMHO BBECTH CAe YUY K KOMAaHLY:

5 python hello_world.py
Helle world

Muorse nporpaMMucTsl BHINOANAIT cBoi koa na Python umeinno taknm ofpasom,
1O B MHPC Hayuibiy TPHAOKENHIT pUHATO Henoasaorate [IPython, yayumennii n no-
nonneninit murepnperatop Python. Emy nocesiniena ses raasa 3. C noMolbio KOMaH-
Akl #run [Python wenoausieT koa B ykazaniosm (aiine B TOM e Npouecce, YTo noiso-
JACT HUITCPAKTHERIO M3YYaTL PEIVALTATL MO 3anCPIIeiiii BRINOTIETHA.

$ ipython
Python 2.7.2 |EPD 7.1-2 (6d4-bit})l (defaclt, Jul 3 2011, 15:17:51)
Type "copyright®", "credits® or "license" for more information.
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IPython 0.12 -- An enhanced Interactive Python.

7 -= Introduction and overview of IPython's features.
Ygquickref -»> Quick reference.

help -» Python's own help system.

object? -» Details about 'object’', use 'object??' for extra details.
In [1]: %run hello_world.py

Ocvomm 11 I A

Hello world
In [2]:

Ilo ymoauanmo npuraamenve [Python copepsxut e cranaapTuyo cTpoky ===, a
CTPOKY BHAA In [2] :, BRAYAIOWYIO NOPAAKOBIIT HOMeD NpeinosenHs.

Wcrounuk: OnnaiiH-kype «Matemaruka u Python mist ananmsa gaHHbx». MOTH,

Axanemus Sdanekca. https://www.coursera.org/learn/mathematics-and-python

3aganue 1

1. Tepeitnute Ha caiiT continuum.io mo cceuike https://www.continuum.io/downloads

2. BpiGepute noaxozsiyto Bam onepannoHHyto cucteMy U epeiuTe B
COOTBETCTBYIOLIMI pa3/iell caiTa.

3. Cnenys MHCTpYKUMSAM Ha caiite, yctanoBute Python 3.5.

3aganue 2

1. 3amycture ipython notebook. Komanna 3amycka MOXeT HECKOIBKO OTIIMYATHCS OT
KOMaH/Ibl 3aITycKa B MHCTPYKIMHU U3 BUeo. Hanpumep, komaH1a MOXeT OBITh TaKOM:
ipython-3.5 notebook
. Co3paiiTe HOBBIH (aiin Tuma .ipynb
3. Co3paiiTe HOBYIO stueiiky. B Helt mmmopTupyiite 6nbimoreky numpy (import numpy) u
BBbIBEJIUTE Ha 3KpaH BepcHIo OMOIMOTEKH (numpy.  version_ )

4. Co3zpaiite HOBYIO sfiueiiky. B Hell umnopTtupyiite 0ubanoteky scipy (import scipy) u
BBIBEJIUTE Ha 3KpaH Bepcuio OnbIuoTeku (scipy. version )

5. Coznaiite HOBYIO siueiiky. B Helt umnoptupyiite 6ubnuoreky pandas (import pandas) u
BBbIBEJIUTE Ha 3KpaH BepcHio Oubmuoreku (pandas. version )

6. Co3maiiTe HOBYIO stueiiky. B Helt mmmopTupyiite oubimoreky matplotlib (import

matplotlib) u BeiBeuTe Ha 5Kpan Bepcuto 6ubanoTexu (matplotlib.  version_ )

7. Cnemnaiite ckpuHIIOT Nel, Ha KOTOpOM OyJIeT XOpOIlIO BUAHO pe3ysIbTaThl Baliel padoThl,

U 3arpy3uTe ero B popmy.

N

3ananue 3
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https://www.coursera.org/learn/mathematics-and-python
https://www.continuum.io/downloads
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. 3anmycrtute ipython notebook. Komana 3amycka MOXET HECKOIBKO OTINYATHCS OT

KOMaH/Ibl 3aITycKa B MHCTPYKIIMHU, HallpUMep, KOMaH/a MOKeT ObITh Takoi ipython-2.7
notebook

. Co3pnaiiTe HOBBIU (aiin Tuma .ipynb
. B ¢daiine coznmaiite HOBYIO siueiiky u u3meHnute e€ Tun Ha Markdown
. B mepBoii cTpoke co3aHHoM s4Yeiiki HabepuTe Ha3BaHUE CHeHaIn3auy “ManmHHoe

oOydeHue U aHaIu3 JaHHBIX U CeaiiTe 3Ty CTPOKY 3arojIOBKOM YPOBHS 1.

. B cnenyromieit ctpoke co3naHHOM siueiiky HaOepuTe Ha3BaHHUE HAIIETO Kypca

“MatemaTtuka u Python” u caenaiite cTpoky 3aroloBKOM ypOBHS 2.

. B TpeTneii cTpoke stueiiku Habepute TekcT "3ananue 1".
. 3aIlyCTUTE BBIIIOJHEHUE STYCHKH.
. Cnenaiite ckpunmot Ne2, Ha KOTOPOM OyeT XOpOIIO BUIHO Pe3yJIbTaThl Balei paboThl,

U 3arpy3uTe ero B popmy.

B pesynbTate paboThl BBl yCTaHOBUTE Ha KoMIIbIoTep Python u 6ubnnorexu, HeoOX0AUMBIS IS
JATBHEHIIET0 MPOX0XKICHUS Kypca.

Bb1 Takke HayuuTech 3amyckathb iPython notebook 1 BEIIOIHATE B HEM ITPOCTHIE KOMaH/IbI.

Brinonnenue 3aganus 6y,[[eT MPOBEPATHCA HAa OCHOBE JIBYX CKPUHIIIOTOB, KOTOPBIC BbI
MMPUKPCIIUTEC K 3aIaHUIO.
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MDTI Creymanuaauma «Mawwnnoe obyuene U aHanWa faHHbIS

IIporpammMmupoBanue Ha Python

1. Tuner ganseix B Python

Hacrano ppemst nosnakoMarses ¢ anaMe jgaminix g Python, Yacnosoie rann int w0 float yae BRI yOoMsaay Th

e

x =35
print type(x) ¥ OUT: <type 'float'>

y=4
print type(y) % OUT: <type 'imt'>

C nomomeio GyHKIME type MOMHO Y3RATE KOJ OpoRspoibioro obkerra. CTpokd, HanpaMep, MoryT OHITL JBYX
THITOHR:

print type("abs") % OUT: <type 'str'>
print type(u"abs") ¥ OUT: <type 'unicode'>

Orpamsa mexcny mumm GyayT noapobnee obcy acIaTECH TO3IHEE.
Ynopaaosenneift pabop spadennii B Python Moo npeierasrTs ¢ DoMONBI CIIHCKL

we=[1, 2, 3]
print type(w) ¥ OUT: <type 'list'>

CIII'IE‘KH B Pythl:l]l OHCHE ITOMNOHH HA 3HAKOMEIZ 10 JPYIHM 33EIKAM DRPOIPAMMHPORAHHA MACCHBLL, HO, B OTIIHYHE OT
MACCHROB, MOUYT COHMEPHATE 3UIEMEHTRE PASHEIX THITOHR.

Python smaserca aswxom ¢ yrapoit Teomsammei. B ssuikax o guaamaaeckoll THumsanped, MacTHEIM Cory aaemM
KU]'UP'UH HEHETCH YTHHAH THIHZAIHA, THII IIEPUML‘,IIIIUH P ASIHETCH HE B MOMEnT [ Uﬁh}l]ﬂlﬂllﬂlﬁif a4 B MOoMenT
IPHCEAHBAHHN SHACHHH. CJIWI,UHH'HJJILIIU, B PASHBIX YVUACTHAX KOS HepeMedHad MOoser IIPHHEMATE SHAMEHHH pas-
HELX THIIOE. H CIy"ae :,"'I'HIIUM THHHIAIHH 'PAHANLL TPHMEHHMOCTH UG‘]JIJK'IH. Glpe e sred He CTolbEG KOHEK PETHRIM
THIIOM H HEP&PKHE“ HaclleOoBaHAH, CROMWIBED HANHYMHEM H OTCYTCTEHA Y HEPO Ipeac/icHHBEN METOI0E H CHOACTE.
'l}.!PMHII HHIHCKOIHT O I IO IO ﬁ_j"'l“llﬂlu TOCTa: "'i‘:l_'}.,‘JJH HETTO BRIPIELHT, ILIABAET H KEEAET Kak YTRa, T
20, BEPOHTHO, H 20T y'rlw.».

Jpyro#t cnocof MpecTaBAThE YIOPAIOYERNLA Hafop 3Haqerdi cOCTORT B onpejenendd Kopresa (tuple). B
Python kopresn 3allHCHIBAKTCH B KPYIVIBK CHOOEAN:

print type((1, 2, 3)) % OUT: <type "tuple'>
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KUI)‘J'IJM OIHOCHTCH K Tak HAShiBASMBIM HEHSMEHHEMBIM THIAM JJAHHBX, e CYIISCTBEHHD OTAHYAeTCH O CHHCKS.
Honkrrea paMenaT, KOprreds HiH jllfﬂlli"'l'h B HEl'o elng ojJHH SJeMenT HpHBe1E” K BUSHHEHOBEHHIO omHiKn. Dra
OCODEHHOCTE TIOSBOAET HCIOIBSOBATE ROPTeHHE B KAaUecTse KIrore ClIoBapH.

Heynops poaenusift pabop sHadeinnil NpeJcTaBiM B BHG MEOKECTE, KOTODIC SAIHCKIBAITCH B (pHIYPHEIX cKoG-
Kax:

print type({i, 2, 3}) ¥ OUT: <type 'set'>

Eine oppn THN JARILEX, CAORAPE, NO3BOIACT XPARKTE B ceDe napul praa Knod-anadente, Coziars cliopaph MOMIO
¢ HOMOIIEID KoneTpykropa dict():

e = dict() % Coagam mycTolf chnopapk
e['abc'] = 3.5 ¥ Crpore-rmody 'abc' nocraBneHo B
% cooTBeTCTERe sHadende 3.6 TEna float

Kmouamm CJMOBSRRE MOy DRITL He TONLKS CTPOKH. B kauecree kmoua AUMIYCTHMO HCHOIESOBATE, HAIHMED,
HHCAOBBIE SHAYMCHHH H KO Ted D

a[3.5] = 'abc'
el(1, 2, 3)] = 4.5
1
L
MbTH Creymanuaaumna «Mawunnnoe obyqenne u aHanus gaHHbIX®

Ho wcnonesopanme cnucka B KatecTse Kioua HEJOINYCTHMO, TAK KAK CHHCOK SBRIIHETCH HESMOHHeMEI.

Cunrakcnc JUTH TTEHHH JARHEXY H3 CHOBADH 0 KJOHOMY AHANOIAYCH CHETAKCHCY JUTE OOy HeHdd JadisEx 110
HHJACKTY CITHCKA. 11]')}‘60 POROEE, KO 2cTh MIJI,EJIHU HOHATHH HEASKCH CHHCKA KJR0 MOGEET HPAHAMATE SHACHHE
HNPOHIBOIERO D XHPYEMORD THILA. K CAORY, CHHCOK HE SBIHETCH X3MMAPYeMBIM, H HMOHHO O TOMY HE MO ORI
]iI)IGINHI B KaNecTBe Ko,

B Pylhuu CAOBEAPE HOHIOJRSYer Ha]ll-'l'ﬂ.ﬁ.‘ll‘lll'lﬂ. HJJ.UM. SORJTHOAETCH B TOM, '!.'l'UﬁI:I SAMEHHTE CpaBHEHHE KIoAei
GUJJUU 6hlcl‘PI:IM CpaBHEHHEM HX KM-3HATCHANR, B THKOM CHY'UAL BaAsHO, 'I'I'UGI)I BCe KJHOMH GI:-IJIH EIUNHPYeMEL, TO
2CThH X3I-3HAMEHHE HE MOeHHIOCE BO BPpeMH HCINOAHEHAH HPOrpamMMBl, 8 pasibe IUIIO‘IH-UGbUKII:-I HMEH OJIHHRKOBOS
X3II-3HAYCHHE.

Paniee b0 cKa3aHO, 9T0 MHOKECTBS. SBISIOTCH HIMCHIEMBIMA OVLCKTAMH, & SHAYHT He MOPYT BEICTYIATE B
pona kmotwed, Ho B Kasecrse Kiovell MOAHO HCIONB30BATE HeHIMEHSEMEIe MAOKECTRA, KOTOPEIE MO0 IONY9HTH
Henobays dynkimpo frozenset ():

g = frozenset(1,2,3)
e[s] = 3.76

Takum obpasoM, K JAHHOMY MOMeHTY GLUIH H3yHeHbl ocHOBHBIe THIBL jdanaeix B Python w noapofno Ghimo
PACCKAZAHD O CYIMeCTBeHHBIX UTIHYHAX HIMeHSeMBIX H HersMenseMbix THIo, Ha enenyiomes sansran Gyayr pac-
CMOTPENE! OCHOBHEIE YITPARITAIONTHE KONCTPYKIMA #3bika Python.

2. Cunrakcuc s3eika Python

B Python oneparop ycanornoro nepexoja rrirsur npuesnsn oopasom. Hanpuwmep, nycrs gan cuepyrompi kou:
if x:
print "OK"
alsa:
print "NOT OK"

Ecum nepemennas x Geina pasna True, To menonmures koj B Tene uacrpykunn if m #a skpan Oyuer nupeneno
OK: B NPOTHRAHOM CIYYAE, HAIPHMED eciii X onpejienena Kaxk False, HCHOIHATCH KO B Tene HHCTPYKIEH elsa.
B Python mns seiienenms GHOKOB KOJA HENOIL3YIOTCH OTCTYIIR: OTCTYIE HACTPYKIHA B Npeienax ofHoro GIoka
JOHHB] COBIAJATE 10 BelIHTHIE,

Hpyro#i npusmep. Chenyiomui ko BeiBogaT Hena or 0 go 9:

for i in range(10):
print 1
[Ip# wrom B range () MoMHO yKasaTh Bataibaoe suagenne i Hanpisep, sor stor ko semognr awcia or 1 jgo 5

for i in range(1,10):

48



print i
B sjanseix npaMepax Kaskioe MHCIO BRIBGIHTC HA OTARIbHOH CIPOKe, NOCKOALKY print no yMoIMaHHIo HAXHHAET

HOBYIW CTPpOMEY [HOCHe BhIBG/LL 'l'I}Lﬁ}'E!MUlU SHAYMEHHAH. l‘]'l'UGhl BCg MHCHS BEIBOJIHIHCE B U,.'I,IIUH CIpoRe, I]L‘(JﬁXUJI,HMU
JOGABHTE BAIATYI0 B KOHEl CTPOYKH ¢ Print clejyionmm obpasom:

for i in range(1,10):
print i,

Teneps wnens or 1 10 9 BEBOIETE B OO CTPOKe Sepes npobe,
Ha camom jiesie range () 510 (pyHKIHA, KOTOPAH BOSBPAIIACT CITHCOK HATYDAJNBHBIX YHORT B GIPEIEISeMOM ed
APIYMeHTAMH JIHAIIA3OHE:

print range(2,5)
ouT: [2,3,4)

Henonesopars range() copepmenno ne ofazarensio. [laxom B Python nepeGapaor no ovepen snements
ciieKa, crosmere nocae in, Hanpusep, Moo Banmcars Tak:

for 1 in [2,3,4]:

print i,

MDTH Creumanusauma «Mawwnnoe obyuenne W aHanus faHHbC

B Python 2 kpome dynknun range () cymecrsyer u dyuxmps xranga(), KOTOPYIO TAKKE MOMKHO HCIOIL3OBATE B
MK e

for i in xrange(2,5):
print 1,
gur: 2, 3, 4

Henonssosars range() copepmenno e ofgsarenbio, ukm B Python nepefupalor no odepe)# sieMenTh
clHeKa, crodmers noeae in. Hanpusep, Mosno nanmmcars Tak:

for 1 in [2,3,4]:

print i,

MbTH Creymanuaauma «Mawnnnoe obyqenne u aHanus AaHHbIX S

B Python 2 kpome dhynxupn range() cymecreyer n dpynknmua xrange (), KOTOpYI0 TREMKE MOMXHO HCHOJIL30BATE B
MKITe:

for i in xrange(2,5):
print i,
ouT: 2, 3, 4

PE!B}'JILTB.T BEITOJIHEHHA HE OTTTHYACTCH 0T TAKOBOI'D ITPH HCHOJIEIOBEAHWH Tange (). Ho momxno yﬁc,zl,}rmcn, "HTO rangea
H Xrange BOIBDAITAKT OO BEKTE PASHEIX THITOR

print type(range(2,5))

0UT: list
print type(xrange(2,5))
0UT: iter

(D}P'IIKII,]EH Irange BOIRPAINACT HE CITHCOK, o Tak HAZLIBASMEIH IeHE HET O, B 1o BPeMA, KAK TPH HCIIOIRIOBAHRH
rangef) CHAYAR COLMATCH CITHCOK, A TOJLEG TOTOM ITPOHCKOHT HTeRHPORAHAS 110 2TO0MY CITHCEY, ITPH HCITOJRE0-
BAHHH IMNEHEPATOPOR CIIHCOK HHREOUA HE COZJACTCH H HE SAHHMAcT HTaMATh. Zro ocobenno AKTYANLAD, KOUIR Heob-
KJIAMO HTEPHPOBATE B OYMCHE GoisIomM JIHALIASOHE 3SHAYCHHA.
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print xrange(2,500000000)
0UT: xrange(2,500000000)

B Python cymecrnyer cnocol yaolno ¥ KOMIAKTHO 30JIaRaTh HEKOTOPEE CIHCKH © NOMOIMEK TAK HA3LIBAEMOTO
KonerpykTopa cimeka (anr. list comprehension. ):

w=[x#* 2 for x in range(i,11) ]

print w

ouT: [ 1, 4, 9, 18, 26, 38, 49, &4, 81, 100 ]
print type(w)

0UT: <type 'list'>

B =rom npemepe cozaan comcok keagparop sucen or 1 go 10, Fean peofxompmo nocTponTs ciHcok, HalpHMep,
KBAJ[PATOR TOJIRKO YeTHRIX THCT W2 3T0T0 JTHANAZ0HA, KOHCTPYKTOR JOIYCKAST HCIMOMhI0BAHHE YCIIORHSA:

w=[x#+ 2 for x in range(i,11) if x % 2 == 0]
ouT: [ 4, 16, 38, 64, 100 ]

Anagoraano BEILIHAHT KOHCTPYETOD NeHePaSTOPs:

w=( x#*+ 2 for x in range(1,11) if x % 2
ouT: ( 4, 18, 38, 64, 100 )

print type(w)

OUT: <type 'generator'>

B =rom coyuae Beck cHcoK He Gyjier XpAHHTLCH B IAMATH BO BpeMsi PAGOTEI IHK/IA.

Taxke s Python mocrynen mpkn while, KoTopsifl NPOAOIEKAET BRINOJIHEHHE, 0K BRITIOIHEHO YKABAHHOE YCII0-
BHe, & TAKIKe olleparopkl break, KoTopEIf JIOCpOMHC NPepLIBAET IHE, H continue, KOTOPLIH HAMHHAST Cle/IyIONnHA
HpOXo, HHKIS, MERYA ocTaBimeecs Teno maraa. Hanpamep:

s =10

while True: }% 9To ycnopHe Bcerja BEIIONHAETCH
s 4= 1
if 8 % 2 ==0: ¥ Yepes paz

print "Continue" ¥ BmecTo s ByleT BHBefeHo "continue"

continue % H Koj HEKe B TaKoM clydYae He OyjeT HcOofHeH B 3Tofl HTepalyus
print s
if & » 10: ¥ C moMompl 5Tolf KOHCTPYKIHH

break ¥ <<fecrRoHedHNH OHKN JOCpPOYHO NpepPHBAETCH>>

Basio ymers onpejenste ceod dyukmma. Hanpusep, enegyionimh Kol npejierapiser cofoll albTepHaTHEYIO
peaTHIAIMIO YiKe H3recTHol hyHKIMA range:

MDTH Creumanusauma «Mawwnnoe obyuenne W aHanus faHHbC

def myrange(a,b):
res = [ ]
B =a
while s!=b:
res.append(s)
s+=1
return res

DroT HpHMEp JEMORCTPHpYET cHHTaKeHe st coztanas (pyrkimmi. Ha camom sene npr coznanan dynxmn neotxo-
JMO 00paboTaTh ocobhle CIyYan, HO 970 He SRIHETCH TeKyIel 1eikio.

(ﬁ}'IIKIlH“ 1} I)ythﬂl'l HRIAITCH OULEKTRMH NePBROTD KJIACCH HX MOMEHO MepPeaBaTE B KAYeCTRE ARy MemTon, ITpH-
CRAMBATE HX epeMenniiM | tak ganee. Hanpumep, dymkmps map () noaponser ofpabarkiparTs oipy HIH HECKOILEKO
]I{)CJI{‘J'[O'I!E".IY!JII:}I(]C‘I‘E:“ © TIOMOTERY ]I(.‘]'!C‘.‘,i'lllllllﬂn B EaqecTie apryMenTa ('l)yl'lHlT_HIl:

def =q(x):
return x ** 2

print map(sq, range{(1())
gor: [ 1, 4, 9, 16, 25, 36, 49, &4, 81]

Pynrins s Python Moxer Onirh onpeieiena Kak ¢ moMoiibio oneparopa def, Tak # ¢ noMoIibio IsiMG1a- BhlpaseHs.
CJIEJL}!‘]O]IU’lO ONeEpaTopbl SKBHBANCHTHEL

def sq(x):

return x *% 2

sq = lambda x: x#+2



3amanue 4
Peanm3oBaTh KIIMEHT-cEpBEpHOE MpUIIOKeHUe ¢ ucnois3zoBanueM APl GoogleMaps,
MO3BOJISAIOIEE IOJIB30BATENI0 MCKaTh Teorpauuyeckue JaHHbIE 110 BBEICHHOMY

Ha3BaHUIO. J[1s1 3TOro BOCIOJB30BATHCSA CETEBOM OMONMOTEKO# s3bika Python

urllib.

3aHaHHH H METOAUIECCKHUE PEKOMEHAANHUHU TI0 TEMeE «KOMHLIOTepHaH

rpaguyeckasi Bu3yaausanus 1anabix B Mathplotliby

1. I3y4nTh peKOMEHIyeMYIO JIJUTEPATypPy IO JaHHOU TeMe.

2. U3yuuts 6ubmmorexy mathplotlib mst rpadmyeckoit Bu3yanu3samnuu JaHHBIX.

3. Ilpumenuts Meronmbl u3 OuOmmoreku Mathplotlib mis o6pabotkn u ananmza
JIAHHBIX.

4. O3HAKOMUTBCS C APYTUMHU CPEICTBAMU BU3yaTU3alluK (CM. HIXKE).

Ucrounnk: Makkuuu Y. Python u ananu3 manaeix. — M.: JIMK IIpecc, 2015.
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MHCTpyMeHTanbHaa 3Kocucrema
Bu3yanusauuu gna Python

Kak 06biy10 GbiBaeT B NPOEKTAX ¢ OTKPLITHLIM HCXO/IILIM KOAOM, B CPECTBAX CO3/IAHHA
rpacmkn i Python nexsatkn He omynaetcs (MX cAMIWKOM MHOTO, 4TobLI Bee nepe-
YHCANTE ). [TOMMMO OTKPBITOTD KOJIA, CYIIECTBYIOT TAKAKE MHOTOUMCTEHHbIE KOMMepHe-
ckue Gubnnorern ¢ unrepdeiicom k Python.

B 3Toil rmaBe M B KHHTC B 1€A0M A HCMONL3YIO, B ocHOBIIOM nakeT matplotlib, no-
TOMY 4TO 3T0 Haubonee MOMyJasApHoe cpefcTBo noctpoeiins rpatmkos s Python. Ho
xoTt#a matplotlib apaserca paxuoil yacTwio nayynoi akocueremul Python, y nero ofina-
PYAHHBAETCA HEMANO HEOCTATKOR, KOFIA Ae10 NOXOANT 10 COo3AaHa 1 oTobpaxenua
crarucTHyecknx rpadmros. [Tonssosarensm MATLAB naker matplotlib nokaxerca
3HAKOMBIM, TOT/I2 Kak noss3osaresu R (ocobenno paboraioime ¢ BeJIMKOAENIBIMH Na-
KeTaMM ggplot2 M trellis), HaRepine, HCNBITAIOT pasovyaponaine {no kpaitnei mepe,
Ha MOMENT nanucanus 3roi knuru ). C nomowsio matplotlib moxino coanats oTnuunne
rpathuky s otodbpaskenus B ped, Ho AN 3TOr0 0OLIMHO NMPHXOANUTCA NPHKIAAMBATL
HEMED YCHIHIL, NOTOMY 4TO OMOIHOTEKA TPOEKTHPOBANACK ILTA oaurpadmyecknx ua-
nanui. Ho ecau ne ofpaiiars BHuManng Ha aCTETHYECKHE HIOANCHI, TO 118 GoabImn-
eTBa 3aja4 atoro foctatouno. B pandas s, napany ¢ apyrumu pazpaforinkaMu, crpe-
MMACA NPELIMKHTE NONBIOBATENSM YAOOHBI HitTepdeiic, NO3RONAUIMI YIPOCTHTE
nocTpoetHHe BONLITHHCTEA rPpalpUKOB, NPHMENACMBIX B allAIH3E JallikX.

Ho cyuiectsyioT M akTHBIIO HCOAL3YIOTCA W IPYTHE CpeicTha BHayaanaatmn. Huxke
A NEPETHCIID HERKOTOPBX W3 ITHX W NMPHILIRAD BAC CAMOCTOATENRID HCCNEJ0BATE KO-
CHCTEMY.

--E ,r; Inaea 8. Mocrpoexue rpadHKos M BHIYGNHIOUHA
Chaco

[Maker Chaco (http.//code.enthought.com/chaco/), paapaborannwii komnanueii
Enthought, npeactapnsier coboii mncTpymentapuit aas nocrpoenus rpadmrkos. On
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TOAMTCA KaK JUISl PHCOBAHHA CTATHYCCKHUX rpadMKOB, TaK H A/iA MHTEPAKTHBHOI BH-
ayanusaiwn. Ocobento Xopour oH, KOTAa HY/KHO BBIPa3UTh CAOKIBIC BH3YANIH3ALMH,
XapaKTCPU3YCMbIC HATHYHEM B3aHMO3aBHCMMOCTCH Mexay aaniiivu. [lo cpasneniio
c matplotlib Chaco ropasao ayuue noaaepkupaet B3anMoACHCTBHE C 2IEMEHTAMH Tpa-
(hika, a OTPHCOBKA MPOH3BOANTCS OMEHD BBICTPO, TAK YTO TOT Naket OyaeT Xopounm
BLIGOPOM U1 NOCTPOCHNSA MHTEPAKTHBHBIX NpHAOKeNuii ¢ rpapuueckum mirepdeii-
COM.

o
3
r
-

Puc. 8.26. Npumep rpacdwmka, noctpoerHoro Chaco

mayavi

[TpoekT mayavi, paspaboranubiii [Tpabxy Pamauanapanosm (Prabhu Ramachandran)
l'aanem Bapoko (Gaél Varoquaux) u apyrumu, — ato 6ubamnorexa Tpexmeptoit rpadu-
KH, TOCTPOEHHAs oBepx HanucanHol Ha C++ 6ubanoreku VTK ¢ oTkpuiTeiM Hcxoa-
HbIM KOZOM. mayavi, kak 1 matplotlib, unterpuposana c IPython, noatomy ¢ Heii nerko
pabotaTk HHTepakTHBHO. [paduKy MOXKHO NaHOPaMHPOBATh, TOBOPAYHBATL H MACHITA-
6UPOBATh € MOMOULLIO MBIIIN H KNaBHATYDLL. 51 HCMONB30Ba Mavavi JUIst CO3MaHus o-
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HOH MILTIOCTPAlMK YEnaasieanua B rnape 12, M xota 2 He npusoxy sgeck cBoil Koj
paboThl ¢ mayavi, B CETH DOCTATOMHO JOKYMENTAUHK W npumepos. A nonaraw, 4To Bo
MHOTHX CAYYAAX 3TO HEMIOXAA ANBTEPHATHBA TAKUM TexHonoruaM, kak WebGL, xora
HHTEPAKTHBHBIMK IpadhuKaMu TPYIHEE NOATHTHCH.

b
MuctpymentansHas skocucTema suayanmsauum gna Python |_jﬂ --

lNMpo4yne nakersl

Paaymeercs, 114 Python xearaer w apyrux 6ubnuoTex U npuaoxkenuil 108 nuaya-
auzannn: PyQwt, Veusz, gnuplot-py, biggles u 1. 1. A Buaen, kak yaaviioe npuMencHmne
PyQwt B rpahHyeckuy NPUIOHKEHHAX, HAMHCAHHBY ¢ MOMOILIO Kapkaca Ot 1 uaa-
crpoiikn PyQt nag nnm. Muorue 6u61HOTEKH POLOIHRAIOT AKTHBHO PA3BHBATLCA (11e-
KOTOpPEIE ABAAKTCA YACThI0 ropasio Gomee KpynielX NPHJAOKENHH), 10 B nocaeaine
roasl nabmogaetcea obuaa Tengeniua K apeiidy s cropony seb-texnonoruii u oTxona
ot rpadMKH 118 HACTOJIBHEIX KOMNBIOTEPOB. 5 ente ckaxy 06 3TOM HECKOBKO CIOB B
CAENYIONUIEM Pa3ee.

Byayuwee cpeacTs BU3yanu3saunm

[Moxoxe, Gyayuiee 3a seb-TexHonornaMu (Ha ocHore JavaSeripl), H 0T 3TOro HUKyAa
He AeThCA. DBe3 coMHeHMA, 3a MPOLUIEALINE TOALI BBl BCTPEYANHCh C CAMBIMH Pa3HbIMH
EH/IAMH CTATHYECKHX W WHTEPAKTHEHBIX BM3yanu3alMi, HanucaHHwux Ha Flash wan
JavaScript. TTocToaHHO NOABNAKOTCH BCE HOBBIC M HOBBIE MHCTPYMEHTH {Hanpumep,
d3.js v MHOrOUHCIEHHBIE OTTIOYKOBABIIHECS OT Hero npoekTsl). Hanpotus, paspaboTka
CPEACTE BU3YANHAAIHH HA MIATQOPMAX, OTAHYHBIX OT B, B OCTETHHE TOB! PE3KO0 3a-
MeLTHIach. ITo 0THOCHTCA Kak K Python, Tak i K ApyruM cpefam AA anajiusa 1aHHbIX
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TpeOoBaHus K nMpeacTaBjieHUI0 U 0POPMIICHUIO Pe3yJIbTATOB CAMOCTOATEIbHOM
padoThI

CamocrosiTenpbHas paboTa BKIIOYAET B CeOsl MMOBTOPEHHUE TEOPETHUYECKOTO U
MPAKTUYECKOr0 Marepuala JAUCIUIUIMHBI, 3aCIyIIMBAEMOTIO U KOHCIEKTUPYEMOTO B
XO0JI€ ayJUTOPHBIX 3aHATHN; U3YYEHHWE OCHOBHOW W JIOMOJIHUTEIBHON JUTEPaTYpHI,
yKa3aHHOU B paboueit yueOHOM rmporpaMme JTUCHUILIMHBI, CAMOKOHTPOJIb OTBETOB Ha
OCHOBHBIEC MPOOJIEMHBIE BOMPOCHI MO TEMaM 3aHSTHM; CaMOCTOSITENIbHBIN paz0op
3aIaHUM U 3a]1a4, PEIIAEMbIX Ha MPAKTUYECKUX 3aHITUSAX; CAMOCTOSTEIbHBIN TOBTOP
JEUCTBUM, OCYIIIECTBIISIEMBIX B X0JI€ BHIMOJHEHHUS JIAOOPATOPHBIX PabOT, B TOM UHCIIC
pu paboTe CO CHEIUATBHBIM MPOTPAMMHBEIM 00€CIICUCHUEM.

Pe3ynbTaThl camMOCTOSTENBHONW PAOOTHI MPEACTABISIIOTCS W O(QOPMIISIOTCS B
BHUJIE OTBETOB HA OCHOBHBIE IIOJIOKEHHSI TEOPETUYECKOIO M MPAKTUYECKOTO
MaTepuaia JUCIMIUIMHBI MO0 TeMaM; MHCbMEHHOTO pa3zbopa mpolecca pelieHUs
MPaKTUYECKUX 3aJlaHUN U 3a]lay; COOCTBEHHBIX JACHCTBUM, OCYHIECCTBISIEMBIX B XOE
BBITIOJIHEHUS JTA00OPATOPHBIX PaboT.

B ciyuae moAaroTtoBku crnaioB IS 3alUThl MPOEKTA, OHU JIOJDKHBI OBITH
KOHTPACTHBIMU (PEKOMEHIyeTCs YepHbI IBET mIpudTa Ha CBETJIOM (DOHE), KEeIJib
TEKCTA CIANJ0B — HE MEHEe 22pt, 3aroJIoBKOB — 32pt. OCHOBHAs 1IE1b NCTOJIb30BAHUS
CIaliIoB - CIYXUTh BCIOMOTATEIbHBIM HWHCTPYMEHTOM K IOJATOTOBJICHHOMY
BBICTYIUICHUIO, LUTHpPOBaHUE OOJbIIMX (pParMEHTOB TEKCTa Ha cllaijax He
nomyckaetcsi. [IpuBeTCTBYeTCS HCIIONB30BAHUE PUCYHKOB, TpadukoB, TalmuII,
WHTEPAKTUBHOIO MaTepHalia, OJHAKO, CIEAyeT MPeayCMOTpeTh BHIOOp IIBETa U
TOJIIMHY JIMHUM.

Crnaiiibl JOJDKHBI COACPKaTh TUTYJIBHBINA JIUCT, 1IEJIU U 3a7a4u (He Ooliee 2-x
claiiloB ¢ 0030pOM aKTYaJIbHOCTH, HOBU3HBI, TEOPETUUYECKOW U MPAKTUUYECKOU
3HAYMMOCTHU pabOThl), OCHOBHBIE IMyOJIMKAMU C UX KpaTKUM 0030poM (1-2 craiina),
dbopMalibHYI0 TTIOCTAHOBKY 3a/1auu U (HopMyInpoBKy mojeneit (1-2 cnaiina), kpatkoe
Te3ucHoe (!) M3IOKEHHE KITIOUEBBIX MOJIOKEHUN paboThl (pasyMHOE KOJIWYECTBO
CJIAJIOB C Yy4eTOM OOIIEro BPEMEHHU BBICTYIUICHHUS ), 3aKItOUeHUE (C HM3JI0KEHUEM
pe3yJbTaToB pabOThl, TMOABEJACHUEM BBIBOJIOB, OOCYXKIECHHEM MPAKTUYECKOTO
MCIIOJIb30BaHusl pabOThl, BO3MOXXHOCTEN MPOBEICHUS JATbHEHIITUX UCCIEAOBAHUN U
pa3pabOTOK B IaHHOM 00J1acTH).

Kak mpaBuno, 12-15 cnaiimoB oOka3bpiBaeTCsi IOCTATOYHBIM [IJI1 TTOJIHOTO
MPEICTaBICHUS paOOTHI.

Kpurepuu o1ieHKU BHINIOJHEHHSI CAMOCTOSITEIbHOI PadoThI
OOmue KpuUTepUM OIICHKH BBIMIOJIHEHUS CaMOCTOSITEILHON paboThl —
MPaBUWJIBHOCTh OTBETOB Ha BOIPOCHI M0 TEéMaM TEOPETUUYECKOM YacTH JUCHUILIUHBI,

BCPHOCTH IIOJYYaCMbIX OTBETOB B XOJC PCIICHUSA IMPAKTHYCCKHUX SaHaHI/Iﬁ Hn 3aada4y,
55



JTOCTHDKCHHE TIPaBUJIBHOTO pe3yibTaTa MPH OCYIIECTBIICHUH COOCTBEHHBIX JICHCTBHIMA
0 JTaOOpaTOPHBIM paboTaMm.

OrnennBanue 3HaHUH B (hopme coOece0BaHuUs TPOBOTUTCS IO KPUTCPUSIM:

- JIOTUYHOCTh M3JIOXKCHMS, 3HAHWE W IIOHMMAHHE OCHOBHBIX AaCIIEKTOB H
JTUCKYCCHOHHBIX ITPOOJIEM TI0 TEME;

- BIIQJICHUE MCTOJaMH U TIpUEMaMHM aHaju3a TEOPCTUYCCKHX H/WIIH
MPAKTUICCKUX aCIICKTOB I10 TEME.

OneHrBaHKe 3HaHUH B (hOPME MPOCKTA IMTPOBOJIUTCS 110 KPUTCPHSIM:

- 3aBEPIICHHOCTH W MOJHOTA BHITIOJHEHHBIX 33/IaHUN B paMKaxX paOoTHI,

- BIIQJICHUE METOJaMH M TIpHeMaMHU pEIICHUS KOHKPETHBIX 3aJad M
CaMOCTOSATEILHOCTh ~ HWCIIOJB30BAaHUS  CHEIUATU3MPOBAHHOTO  MPOTPAMMHOTO
oOecIieueHus;

- Ka4ecTBO O(OPMIICHHS IMMCHbMEHHOTO OTYETa B COOTBETCTBHU C IpaBUIaAMHU
U CTaHAapTaMu 0()OPMIICHHS.
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