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®de nepanbHOE TOCYIaPCTBEHHOC aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHNE BRICIIIETO 00pa30Ba ML
«/1aJIbHEeBOCTOYHBIH (peepaibHbIH YHUBEPCUTED)
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COI'JTACOBAHO YTBEPXJIAIO R

Pyxososntens OII W.o. mupekTopa JenapTaversis ”%’%(%
/(i\ﬂ f Bemuxko A.C. abo . Eé? 3l
T <85

(r[oz[rnﬁzb) (®HO) (Tromtuiks) (@ ;‘%g ]

« 28 » nexabps 2021r.

PABOYAS MNPOT'PAMMA JUCHUIIJIMHBI
ManmHHOE 00y4eHHE U aHAIH3 JaHHBIX
HanpaBnenue noarorosku 01.04.04 Ipukaaxnas MaTe MaTuKa
(AHamurrdecKue, COIMANIbHbIE M SKOHOMHUIECKUE CETH)
®opmMa NOArOTOBKH: OYHAS

Kypc 2 cemectp 4

ek 36 gac.

npakTuaeckue 3auaTus () gac.

sabopatopHbie padoTHI 36 Yac.

B TOM 4HcJIe ¢ ucronbzopanmeM MAO sek. 0 gac. /mp. 0 wac. / ma6. 36 gac.
BCET0 YaCOB ayIUTOPHON HATpy3KH 72 4ac.

B TOM 4ucJIe ¢ ucrons3oBanneM MAO 36 gac.
caMmocTosATebHas pabota 144 yac.

B TOM YHCJIE Ha TIONTOTOBKY K 3k3aMeHy 36 Jac.
KOHTPOJIbHBIE paboTHI (KOIMIECTBO) 3
KypCOBOI MIPOEKT HE MPEyCMOTPEH

3a4eT He MPeAyCMOTPEH

dK3aMeH 4 ceMecTp

PaGouas mporpamMmMa cocTaBieHa B COOTBETCTBHMU C TpeOoBaHmsiMU DenepalibHOrO rocyaapcTBEHHOIO
obOpa3zoBarenbHOro cranfapra o HanpasieHuto mnoxaroroBku 01.04.04 TIlpuknagnas Maremarwka,
YTBEpyKIeHHOro mprkazoM MunoOpaayku Poccrm ot 10.01.2018 1. Ne 15.

PabGouas mporpamma oOCyXIeHa Ha 3acelaHHd JerapTaMeHTa MaTeMaTHKH, mpoTokon Ne 6 or 28
nexaops 2021 r.

H.o. pupexropa nenmapramenra maremMaTuku 3adononkwuii B.C.

CocraBurenb: Kaua. ¢pu3.-MaT. HayK, goueHt A.C. Bemmako

BnanusocTtok
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O0opoTHas cTopoHa THTYJabHOTO Jimcra PII

|. PaGouas mporpaMma mepecMOTpeHa Ha 3aceJaHHH IeNapTaMeHTAa:

[IpoTokoi ot « » 20 1. Ne

Jupexrop nenmaprameHTa

(moamuce) (N.0. ®damunus)

Il. PaGouasi mporpaMmMa mnepecMOTpeHA Ha 3aceJaHUHU AeNapTaMeHTa !

[IpoTokoa oT « » 20 1. Ne

Jupexrop nenaprameHTa

(moamuce) (N.0. ®amunus)

I1l. Pabouasi nporpaMmMa nepecMOTpeHa Ha 3aceJaHUH JAeNapTaMeHTa!

IIpoTokoir ot « » 20 1. Ne

[upekrop nenaprameHTa

(moamuce) (N.0. ®damunus)

IV. Pa6ouas nporpammMa nepecMoTpeHa HA 3ace/IaHNN eNapTaAMeHTA!

[TpoTokoa OT « » 20 r. Ne

Jupexrop nenaprameHTa

(momuck) (N.0. ®amumnus)



AHHOTALMUA

JucuummHaa « MammmaHoe 00y4eHue U aHaJIM3 JaHHBIX) MpelHa3HayeHa JJIs
ctyaeHToB HampasiieHuss noarotoBku 01.04.04 «IlpuknagHas matemaTukay,
MarucTepckasi mnporpaMma «AHAIUTUYECKUE, COIMAIbHBbIE M IKOHOMHYECKHE
CeTH.

OOmias TpyTO0EMKOCTh OCBOEHHUS MUCIHUIUIMHBI COCTABISIET 6 3a4ETHBIX
enuanI] (216 gacoB). Jucrurmmaa peanm3yercss Ha 2 Kypce B 4-M ceMecTpe.
JucuurimHa BXOAWT B JUCHMIUIMHBL TIO BBIOOPY dYacTu, (QopMHpyeMoii
y4aCTHUKaMH 00pa3oBaTeIbHBIX OTHOIIEHUHN 010Ka «{ucuurmmabl (MOTyim).

OCOOCHHOCTH TIOCTPOCHUSI Kypca: JjaboparopHble paboTel (72 yaca),
camocTosTenbHas padota (90 yacoB), moaroToBKa K 3k3ameny (54 vaca).

ConepkaHue JHUCUUIUIMHBI OXBAaThIBACT CJCAYIONMM KPyr BOIMPOCOB:
MPOBEJICHUE CTAaTUCTUYECKOTO aHadu3a W OO0pabOTKH JIaHHBIX C TOMOIIBIO
METOI0B MAIIMHHOTO OOY4YEHUS U UHCTPYMEHTAJIBHBIX CPEICTB.

Ileab — 03HAKOMHUTH C METOJaMU O0OPaOOTKH MAaCCHUBOB 3KOHOMUYECKUX
JIAaHHBIX B COOTBETCTBUM C IIOCTABJICHHOW 3a7adei, HAyYWTh aHAJIM3HPOBATh,
OIICHUBATh, HWHTEPIPETUPOBATh TMOJYYEHHBIC pPE3yAbTaThl M OOOCHOBBIBATH
BBIBO/IbI; CTPOHUTH CTATUCTUYECKHUE MOJICIHN UCCIIECYEMBIX MPOIIECCOB, SABICHUN U
OOBEKTOB, OTHOCSIIUXCS K 00JacTH TpOoPecCUOHATLHOW NEATeIhbHOCTH,
AHAJIM3UPOBATh W HWHTEPNPETUPOBATH IOJYYCHHBIC PE3YyJbTaThl; BBITIOIHSITH
CTaTUCTUYECKYIO 00PabOTKY TaHHBIX C MOMOIIbI) HHCTPYMEHTAILHBIX CPEICTB.

3agaumn:

® pa3BUTHE CMHOCOOHOCTH AaHAIM3UPOBATH K HMHTEPIPETUPOBATH
CTaTUCTUYCCKHUE JAaHHBIC, BBISBIIATh UX TCHIACHIINN;

® pa3BUTHE TOTOBHOCTH CTPOUTH HA OCHOBE OINMCAHUSI CHUTYyaluil
CTaTUCTUYECKUE MO/IEIIH,

® pa3BUTHE CIIOCOOHOCTM  AHAJIM3UPOBATH U  COJIEP)KATEIHHO
MHTEPIPETUPOBATH MOJTYyYECHHBIC PE3YyJIbTaThl,

® pa3BUTHE TOTOBHOCTH MPOTHO3MPOBATh JIWHAMUKY MPOIECCOB H

SIBJICHUM HA OCHOBE CTAaTUCTUYECKHE MOJICIICH;
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® PAa3BUTHUC CIIOCOOHOCTH INPpUMCHATL MATCMAaTU4YCCKUC MOACIU U
MCTOAbI OJI1 aHaIM3a U PCHICHHA KOHKPCTHBIX HpO6JICM, npeajiararb

CIOCOOBI UX PELICHUS.

JIst yCrenmHoro M3y4deHus AUCIUILIMHBI « MammHHOe 00ydeHHe W aHaInu3
JAHHBIX» y OOYYalOUMXCS JKENATeNbHBI  CIEAYIONME IpeaBapHUTEbHbIC
KOMIICTCHIINH:

e CTHOCOOHOCTHIO MPUMEHSTh alllapaT MaTeMaTHIECKOTO aHAIN3a, TMHEWHOM

anreOpbl, TEOPUU BEPOSITHOCTA U MAaTEMaTHYECKOW CTaTUCTUKH;

e CHOCOOHOCTBIO paboTaTh ¢  JJEKTpOHHOW Tabmuuen Excel wu

IIPOrpaMMHpPOBaTh Ha si3bIke CH.

B pesymbrare wm3ydeHUs JaHHOW JUCIMIUIMHBI Y  OOyYarONMXCS
dbopMHUpYIOTCS  CJIACOYIOIIHME  yHHBEpCalIbHBIC,  0OIIeNnpodecCcHoHaIbHEIE,

npodeccuoHaNbHbIE KOMIIETEHITH (3JIEMEHTHI KOMIIETEHITUH ).

Kox 1 HamMeHOBaHuUe Kop IIC (mpu Kon HNuaukaTopsbl 10CTHKEHUS

npodeccuonanbuoi | Haamuuu I[1C) mim TPYAOBOI KOMIIe T€ HIIHHI

KOMIIe Te HIIN U CChIUIKA HA HHbIe |(PyHKIMH (MPH

OCHOBaHMSI Hagauuuu I1C)
Tun 3aga4 npodeccuoHaNbHOM ESTEIbHOCTH: T XHOJIOTHY e CKHii

IIK-4 Criocoben [1K-4.1. Ananusupyer
OpPraHH30BBIBATh CTAaTHUCTUYECKUE JAaHHBIC HA
CTaTUCTUYECKUE OCHOBE MaT€MaTUUYECKUX
HCCIIEJOBAHUS MOJeNIel 1 METO/I0B

[IpUKIIAJHON MaTeMaTUKU
[1K-4.2 Ucnonb3yeTt
[IPOrpaMMHBIE CPEACTBA AJIS
HayqHOW JIEATEIbHOCTH B
CTaTHCTUKE

08.022 Crartuctuxk C/01.7-04.7

Tun 3amau npodeccnoHanbHON AESITEIbHOCTH . HAYYHO-HCCIe0BaTeIbCKMii

ITK-5 CriocoGeH k [1K-5.1. ®opmynupyer
paspaboTke u MOJIENTH, TIPUMEHSIET METOTbI
HCCIIEIOBAaHUIO Ananus aHaM3a 00bEKTOB, CUCTEM,
MaTeMaTHYeCKUX TpeOOBaHUI, [IPOLIECCOB U TEXHOJIOTUH Ha
METO/IOB ¥ MOZIETICH | MPENBIBIAEMBIX K - OCHOBE MaTeMaTHYECKUX

JUISI TPOBEICHUS BBIITYCKHUKaM Mojienel 1 METOJI0B
MHOTOBAapHAHTHBIX [IPUKIIAIHON MaTeMaTUKU
AHAIUTUYECKUX [1K 5.2 [IpoBoAUT cLieHapHBIE
pacueToB U QHAIUTUYECKUE PAacyeThl JJIs

30



ITOATOTOBKU
[IPUHATUSA PEILICHU N

000CHOBaHUS IPUHUMAEMBIX
[pELICHUH 110 BapMaHTaM B TOM
Y1 CJIE HA OCHOBE IIPOIPaMMHBIX
CPEICTB

KOI[ N HAMMCHOBAHHUC
HHAWKATOpa JOCTHUIKCHU A
KOMIICTCHII MU

HanmeHoBaHue moka3arenst OLleHUBaHUS
(pe3ynbraTa 0Oy4eHHS MO AUCLHUILIHHE)

[1IK-4.1. Ananusupyer
CTaTHUCTUYECKUE JIaHHbIE
Ha OCHOBE
MaTEMATUUYECKUX MOJENEN
Y METO/I0B MPHUKIATHON
MaTeMaTUKU

3HaeT MCETOAbI U MOACIIM MAalllMHHOI'O 06y‘-ICHI/I}I JJIs1 aHaJlIn3a
JaHHBIX 1 COOTBCTCTBYIOIMX HpO(lECCI/IOHaHI)HBIX CTaHJapTOB

YmMmeer OpraHu30BbLIBATDH pa60Ty 10 aHalin3dy CTAaTUCTUYCCKUX
JaHHbIX Ha OCHOBC MCTOAOB MAalIMHHOI'O 06yqu1/151 n HUMECT
HAaBBIKW IO COOTBETCTBYIOIIUM HpO(i)eCCI/IOHaJ'IBHI)IM CTaHJapTamM

Brnaneer HaBblkaMu poBeieHUS paObOT MO MAIMHHOMY
00y4eHUIO U aHAIIM3Y JIAHHBIX U DJIEMEHTaMH TPYIOBBIX
GyHKIMI COOTBETCTBYIOIIMX MPOQECCHOHATBHBIX CTAHIapTOB

[1IK-4.2 Ucnonb3yet
MpOTpaMMHBIE CPEIICTBA
JUISl HAy4HOU
JICSITCILHOCTH B
CTaTHUCTHKE

3HaeT OpraHu3alMIo HAYYHOU IEATEIbHOCTH B CTATUCTHUKE Ha
OCHOBE COOTBETCTBYIOUMX NPO(eCcCHOHANBHBIX CTaHIapTOB

YMeeT NpUMEHSATH TOAXOAbI U HABBIKM HAY4YHOH JEATCIBHOCTU B
CTaTUCTHKE 110 COOTBETCTBYIOIMM TPOPECCHOHAITBHBIM
CTaH1apTam

Bnaneer nporpaMMHBIMM CPEACTBAMHU IIPU OCYLIECTBIEHUHT
Hay4HOW JESATEIbHOCTH B CTAaTUCTUKE U AJIEMEHTAaMU TPYIOBbIX
(GyHKIMI COOTBETCTBYIOIMX MPOQECCHOHATBHBIX CTAHIaPTOB

[IK-5.1. ®opmynupyer
MOJIETH, TIPUMEHSIET
METO/Ibl aHaIN3a OOBEKTOB,
CHCTEM, ITPOIIECCOB U
TEXHOJIOTUN Ha OCHOBE
MaTeMaTUYECKUX MoAeen
Y METOJIOB MPUKIIATHON
MaTeMaTUuKU

3HaeT MaTeMaTU4YecKuil anmnapar, HeOOXOAUMBIH [T peIIeHUs
3a7a4 MaIlMHHOTO OOYyYEHU S

YMeeT NpUMEHSTh COOTBETCTBYIOLIYI0 M3y4aeMOMY IIpPOLECCY
CTaTUCTUYECKUE MOJETM U METOJbl U TMPOBEPATH UX
a/IeKBaTHOCTh

BJIB.I[GCT HaBbIKaMU aHAJIM3a pE3yJIbTaTOB MAIIMHHOIO
O6y‘-ICHI/I$I, MPpUHATUA peHIGHI/Iﬁ Ha OCHOBC ITOJTYYCHHBIX
PE3YIbTATOB

[IK 5.2 TlpoBoauT
CLICHAPHBIC AHAJTUTUYECKUE
pacyeTsl i1 000CHOBAHUS
IIPUHUMAEMBIX PEILICHU I
110 BapUaHTaM B TOM YHUCIIE
Ha OCHOBE IIPOIPaMMHBIX
CPEICTB

3HaeT MOCTAaHOBKH 3aJjad MAIIMHHOIO O0y4YEeHHMs

VYmeer IIPUMCHATH METOAbI MAIIMHHOI'O 06yLIeHI/I${ AJI pCHICHU A
3aJ1a4 3KOHOMHUKU U (bI/IHaHCOB

Brazmeer coBpeMeHHBIM IIPOTPAMMHBIM HHCTPYMEHTApHEM
MaIIMHHOTO OOy4YEeHHUS I aHAIN3a YKOHOMHYECKUX MTPOI[ECCOB
U 00BEKTOB

I[JBI (bOpMI/IpOBaHI/ISI BBIIIICYKA3aHHBIX KOMHGTGHHPIFI B paMKax OUCHUIIIINHBL

«MaimHHOe O6Y‘-I€HHG N aHaliu3 MOaHHBIX» TPHUMCHAIOTCA HCHUMHUTAIIUMOHHBIC

METOIbI

HUCITOJIb30BaHUECM

AKTUBHOT'O/MHTEPAKTUBHOTO OOYyUEHHS:

KOMIIBIOTCPHBIX

BBITIOJIHCHUC IIPOCKTOB C

TEXHOJIOT UM u CIICHMUAIIM3UPOBAHHOT O

MIPOTPAMMHOTO 00eCTIeYCHHUS.
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I. CTPYKTYPA U COJAEPKAHUE TEOPETHUYECKOM YACTH
KYPCA

HE MpeIyCMOTpeHa

Il. CTPYKTYPA U COJAEP)KAHUE MMPAKTUHYECKOM YACTHU KYPCA

JlabopaTopHbie padoThI

JlabopaTopHas padora Nel. Hauano padotsi ¢ Python. Pabora ¢ naHHBIMH.
bubmorexka ans pabotel ¢ MaccuBamu NUMPY. bubmuoreka st 00paboTKu
nanHbIX Pandas. I'paduka.

JlaGopaTopHasi pa6oTa Ne2. Moienu «TiryOOKOT0» MAaIIMHHOTO 00Yy4YeHus
(Deep learning) u 3amaum kimaccudpHuKanud ¢ npeaoOydeHreM. PerpeccHoHHBIH
aHaJIM3 MHOTOMEPHOI BEIOOPKHU.

JlaGopaTopHasi pa6oTa Ne3. Moenn «TiryOOKOT0» MAIIMHHOTO O00YyJIeHUs
W 3a7a4u Kiaccupukamuu ¢ mnpemoOydeHueM. Mogemn OWHApHOTO BBIOOpA.
JIMCKPUMUHAHTHBIN aHAIIN3.

JladopaTopHas padota Ne4. Moaenu «Tri1y00KOT0» MalldHHOTO OOYyJICHHS
HA MHOTOCJIOMHBIX HEUPOCETSIX. AHAIN3 IJIaBHBIX KOMIIOHEHT.

JlaGopaTopuasi pa6oTa NeS. Moienu «TiryOOKOT0» MallIMHHOTO 00Yy4YeHus
Ha MHOTOCJIOMHBIX HeMpoceTsax. QakTOpHbIA aHAIN3 .

JlaGopaTopHasi pa6oTa Ne6. Moenn «riryOOKOT0» MAIIMHHOTO 00Yy4YeHuUs

¥ 3a/1a9M Kiaccudukauu 6e3 npexoodyuenus. KmactepHsiii aHamms .

I1l.  YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI OB YUAIOIIUXCSI
Y4eOHO-MEeTOInYECKOe obecrieueHue CaMOCTOSTENbHOM paboThI

O6Y“I&I'OHH/IXC$I I0 AUCHMIIIIMHE «ManmnaHoe O6Y‘ICHI/IC N a”HaJlu3 HOaHHBIX»
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npencTasieHo B [Ipunoxennn 1 u BKIro9aer B ceOsi:

TTaH-TpadyK BBIMTOTHEHUS CAaMOCTOSTEILHOM pabOTHI IO AUCITUIUIMHE, B TOM
YHCJI€ MPUMEPHBIE HOPMbI BPEMEHHU HA BBITIOJHEHUE 110 KAKAOMY 33JaHUIO;

XapaKTEepUCTUKA 3aJaHUN JJI1 CaMOCTOATENbHON pabdoThl O0OyYaronmxcs U
METOIMYECKUE PEKOMEH AN MO UX BBITIOJHEHUIO;

TpeOOBaHMsI K  MPEACTABICHUIO U O(QOPMICHHMIO  pE3yJIbTaToOB
CaMOCTOSITEbHOM PabOTHI;

KPUTEPHUH OLICHKH BBITIOJHEHHSI CAMOCTOSTENbHOM PaOOTHI.

IV. KOHTPO.JIb JOCTWXEHUSA LIEJIEH KYPCA

Konrponupyemble  pazgensl  AUCUMIUIMHBI,  3Tanbl  (OPMHUPOBAHUS
KOMIIETEHLIMM, BHUJABI  OLIGHOYHBIX  CPEACTB, 3aY€THO-DK3aMEHAIMOHHBIE
Marepualibl, KOMIDIEKTbI OLEHOYHBIX CPEICTB JJI TEKYILIEW arTecTalyy, ONUCaHUE
MOKA3aTelled U KPUTEPUEB OLICHUBAHMS KOMIIETEHUIMM HA Pa3jMYHBIX dTanax HxX
dbopMupoBaHUs, METOJAMYECKUE MaTepuaibl, OMNPEACIAIONME MPOUEAYPHI
OIICHUBAHUS 3HAHWUW, YMEHUM M HABBIKOB U (WJIM) OTMbBITA EATEIHHOCTH, a TAaK¥Ke
KPUTEPUU U TOKa3aTeau, He0OXOUMBbIE [ OLIEHKU 3HaHUM, YMEHUN, HABBIKOB U
XapakTepu3ylolme 3Tanbl (GOpMUPOBaHUS KOMIETEHIMHA B MPOLIECCE OCBOCHUS

oOpa3oBarenbsHON IporpamMmbl, peacTaBiieHsbl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JINTEPATYPHI 1 UH® OPMAILIMOHHO-
METOINUYECKOE OBECIIEYEHUE JUCHUIIVINHbI

OcHoBHas JuTEpaTypa

1. Bpyccapa, M. HckyCCTBEHHBIN HMHTEIUIEKT: MPEAEabl BO3ZMOYKHOTO /
Mepenut bpyccapn ; mep. ¢ anri. - Mocksa : Ansrimaa HOH-(GuKH, 2020. - 362
c. - ISBN 978-5-00139-080-0. - Tekct : omekrponsblid. - URL:
https://znanium.com/catalog/product/1220958.

2. Kemnexep, /[. Hayka o mannbix: 6a3oBbeiii kypc / xon Kemmexep,

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

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

3. Uwmo, K. Mammunoe obydeHne u 6e30MacHOCTh : pykoBojcTBO / K.
Uwuo, /JI. @pumsH ; nepeBoa ¢ anrnuickoro A. B. Cractuna. — Mocksa : JIMK
Ipecc, 2020. — 388 c. — ISBN 978-5-97060-713-8. — TekcT : 31eKTpOHHBIHN //
Jlanb ; AIEKTPOHHO-OMOIMOTeUHAS cHUCTeMaA. — URL.:

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

JonosHUTEIbHAS JIUTEPATYypa

1. bapckuii A.b. BBenenue B HelpoHHBIE CeTH : ydyeOHOe mocooue /
bapcknii  A.b.. —  MockBa, CaparoB : HHTepHer-YHUBEpCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Meaua, 2020. — 357 c.
— ISBN 978-5-4497-0309-5. — TekcT : D3JIeKTpOHHBIA // DIEKTPOHHO-
OombnmmoTeuHas cucteMa  IPR BOOKS ; [caifT]. — URL:
https://mwww.iprbookshop.ru/89426.html.

2. Jlxonc, M. T. IlporpamMupoBaHrue HCKYCCTBEHHOTO HHTEJUICKTA B
npuinoxenusix / M. T. Jlxkonc. — Mocksa : JIMK Ilpecc, 2011. — 312 ¢. —
ISBN 978-5-94074-746-8. — Tekct : 2yeKTpoHHBIA // JlaHb : DJIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/12441.

Ilepeyensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CETH
«HHTEpHET»

1. Huopoxxkuna JI. N., ApxxeHoBckuii C. b. MHOTrOMEpHbIE CTAaTUCTUYECKHE

METOAbl B DKOHOMHKE : YueOHuk. — M.: JlamkoB u K, 2008. .— 223 c. —
Pexum JNOCTYyIIA:
http//lib.dvfu.ru:8080/lib/item?id=chamo:264736&theme=FEFU

2. R — o00ObekTHO-OpUEHTHpOBaHHAs cTaTUcTHuYeckas cpena. 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. HunynoB, E.M. bamnmun, II.A. BoskoBa, A.M. KopoOeitHuKoB,
C.A.Hazaposa, C.B. IlerpoB, B.I'. CydusanoB. Harnsnnas cratucTuka.
Hcnonbszyem R! -- M.: JIMK TIlpecc, 2012. -- 298 ¢. ISBN 978-5-94074-785-
828-1. URL: http://herba.msu.ru/shipunov/software/r/rbook-toc.htm

Craructuueckoe nporpammupoBanue Ha R: Hacts 1. Kynaemcs B u3o0umu
CTATUCTHUYECKUX BO3MOKHOCTEM. URL.:

https://www.ibm.com/developerworks/ru/library/1-r1/

Heo0xomumo I BaMm H3y4arh SI3BIK R? URL:

http://mwww.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/

IlepeyeHb 1O0NMOJHUTEIbHBIX HHGOPMALIMOHHO-METOANYECKHX
MaTepuaJioB

1. Iyopos A.M., Mxutapsa B.C., Tpoumn JL.U. «MuHoromepusie
CTATUCTUYECKUE METOAbI U OCHOBBI 3KOHOMETpUKH» - M., MoCKOBCKUI
rOCyJAapCTBEHHbIA YHUBEPCUTET IKOHOMUKH, CTATUCTUKU U UHHOPMATUKH.
2003. — 79 c.

2. MHOTOMEpHBIM CTAaTUCTUYECKUN aHAM3 B HSKOHOMUYECKUX 3ajadax.
Kommbroreprnoe moaemupoBanue B SPSS : Yue6noe nmocodue / [lox pen. W.
B. Opnogoii. — M. : ByzoBckuii yueonuk, 2009.

3. Makkunmu Y. Python u ananu3 maHHbIX [DaeKTpoHHBIA pecypc]. — M.:
JAMK IlIpecc, 2015. — 482 c.

4. Cammeppmrng M. Python na mpaktuke [DneKTpoHHBIH pecypc]. — M.:
JIMK Ilpecc, 2016. — 338 c.

5. Cy3u P.A. S3wik mporpammupoBanust Python [Dmextponnsiit pecypc]. M.:

Wutynr, 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. CpaBounuk o mpukiaagHoi ctaructuke / Ilox pen. D. Jlmoiima. - M.:

dunanchl U cTatucTuKa, 1989.

IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT W U MPOrPAMMHOI0 00ecreYeHust
Ilpu ocymecTBaeHnn 00pa30BaTENbHOIO IMpoLecca MO JAUCLUIUIMHE

UCIIOJIL3YEeTCSl CBOOOJHO pacmpocTpaHseMoe IporpaMMHoe obecmedeHne MS

Excel, GNU R, Python.

VI. METOAUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCHUIIIMHBI

PexomeHaanuM 1o NJIAaHMPOBAHMIO M OPTraHU3ALUY BPEMEHHU, 0TBEICHHOI 0 HA
H3yYeHHe IMCUMILIMHBI, ONIMCAHKME MOCJIe10BATeJIbHOCTH 1eCTBUM
00y4aroIMXCs

OcBoeHMe TUCHMIUTMHBI CJEyeT HaYMHATh C U3ydeHus pabouel yueOHOM
IpPOTPaMMBbl, KOTOpasi COAEP>KUT OCHOBHbIE TPEOOBAHUS K 3HAHUSM, YMEHUSIM U
HaBbIKaM. O0s3aTeNbHO CJEAYEeT YYMUTHIBaTh PEKOMEHAAIMU IPEnoaaBareds,
JJaHHbIE B XOJI€ YCTAHOBOYHBIX 3aHATHH. 3areM — MPUCTYNaTh K H3YYEHUIO
OTAENbHBIX PA3/IEJIOB U TEM B MOPSAKE, IPEAYCMOTPEHHOM IPOTPAMMOM.

[losyuuB mpenctaBieHMe 00 OCHOBHOM COJEpKaHUU pa3fena, TEMBI,
HEOOXOMMO M3YUHUTh MaTepuag C MOMOUIbI0 PEKOMEHIYEMOl OCHOBHOM
outeparypbl. LlenecooOpa3HO COCTaBUTh KpPATKUA KOHCIEKT WIA CXEMY,
OTOOp@Xarollyl0 CMBICI W CBSI3M OCHOBHBIX TMOHSITHH JIaHHOTO pa3jena Hu
BKJIFOUEHHBIX B Hero TeMm. OO0s3aTeNbHO CJEAyeT 3aluchiBaTh BO3ZHUKIINE
BOINIPOCHI, HA KOTOpBIE HE YAAIOCHh OTBETUTh CAMOCTOSATENBHO.

[lonroToBKy K Havyamy OOydYeHHsS BKIIOYAET HECKOJIBKO HEOOXOIMMBIX
ITyHKTOB:

1) HeoOxommmo co3math it ceOs palMOHATBHBIA M SMOIMOHAIBHO
JIOCTATOYHBI YPOBEHb MOTHBALMM K IOCJEIOBATEIbHOMY M IUIAHOMEPHOMY

HN3YYCHUIO JUCIHUIIJINHLI.
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2) HeoOXoauMMO W3y4WTh CIIMCOK PEKOMEHJIOBAaHHOW OCHOBHOW W
JOTIOJTHUTENLHON JUTEpaTyphl U yOeAUTbCs B €€ HanM4uuu y ce0si 1oMa WM B
OubmoTeKE B OyMa)XHOM WJIM AJIEKTPOHHOM BUJIE.

3) HeoOxoammo WMeETh «IOJ PYKOW» CICIHAILHBIC M YHUBEPCATbHBIC
CJIOBapH, CIPABOYHUKH U SHLUUKIONEINH, JJIsl TOTO, YTOOBI MOCTOSIHHO YTOUHSITH
3HAYEHHUsI HUCIOJb3YEeMBbIX TEPMHUHOB W MOHATUN. [lonmb30Banue croBapsiMu U
CIpaBOYHHMKAaMU HEOOXOAMMO cJenaTh NPUBBIYKOW. OIBIT MOKa3bIBAET, UTO
HEY/IOBJIETBOPUTENILHOE YCBOCHUE IMPEAMETA 3a4acTyi0 KOPEHUTCS B HETOUHOM,
CMYTHOM WM HENPaBWJIbHOM TMOHUMAHUU M YIOTPEOJEHUU TMOHATUHHOTO
anmnapara y4eOHOMW TUCIMITIMHBI.

4) XemarenbHO B CcaMOM Hayaje Iepuoja OOy4YeHHS BO3MOXKHO
TIHIATEJIbHEE CIUIAHUPOBAaTh BpPEMs, OTBOJMMOE Ha pabOTy C HMCTOYHUKAMU U
JUTEPaATypol MO NHMCUMIUIMHE, MPEACTaBUTh 3TOT IUIaH B HarasiAHOM (opme
(rpaduk pa®oThI ¢ JaTaMH) U B JaIbHEUIIEM €ro MpUIEPKUBATHCS, HE OMyCcKas
CpPBIBOB rpaduka HHIWBHUIYAbHOW pabOThl M «aBpaia» B MPEICECCHOHHBIN
nepuo. [IpenedpexxeHre TUM MyHKTOM IPUBOIUT K IEPEYTOMIICHHUIO U PE3KOMY

CHMKEHHIO KaueCTBA YCBOCHMS YI€OHOTO MaTepHara.

Pexomenpanum no padore ¢ JuTepaTypoi

1) Bcro yueOHyrO MTEpaTypy KeNaTelbHO H3Yy4aTh «IOJ KOHCIICKT).
YreHue mureparypbl, HE COIMPOBOXKIAEMOE KOHCIEKTHPOBAHHUEM, NaXKEe ITYCTh
caMbIM KpaTkuM — Oecroje3Has pabota. llemp HamucaHus KOHCIIEKTa I10
TUCIHAILIMHE — CGOPMHUPOBATh HABBIKM 110 TOHWCKY, OTOOpY, aHaIHM3y W
bopMyMpOBaHUIO YUeOHOTO MaTepuaia. JTH HaBBIKA 00s3aTebHBI JJIsI JTF0O0TO
CIelMaNCTa C BBICIIMM OOpa3oBaHWEM HE3aBUCUMO OT BBIOpaHHOU
CTIEIUATbHOCTH.

2) HamucaHwe KOHCIIEKTa JOJDKHO OBITH TBOPYECKAM — HYXHO HE
MIEPENUChIBaTh TEKCT W3 HMCTOYHUKOB, HO TBHITAThCA KPATKO H3JaraTh CBOUMH
CJIOBaMH COJIep>KaHHE OTBETA, MPU 3TOM MaKCHUMAJIbHO CTPYKTYPUPYSI KOHCIICKT,

HCIIOJIb3Yd CHUMBOIJIbI N YCJIIOBHLIC 0003HaUCHHS. KOHI/IpOBaHI/Ie H «3ay4YUBaHHC)
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HEOCMBICJICHHOT'O TEKCTa TPYAOEMKO U IO OOJBIIOMY CUETy HE MMEET OOJbIIOM
IT03HABATEIILHOM U MPAKTUYECKOU [IEHHOCTH.

3) Ilpu HanmucaHMM KOHCTIEKTA HCIIOJIb3YETCs TETPajb, MOJsl B KOTOPOW
o0s3atesibHbl. CTpaHUIBl HYMEPYIOTCS, KaXIbI HOBBIM BONIPOC HAYMHACTCS C
HOBOTO JIMCTA, JJIS KaXJAOTO HK3aMEHAIMOHHOI'O BOIpoOca OTBOAUTCS 1-2
CTpaHuIIbl KOHCTIEKTa. Ha mossix pa3meriaercst BCs BCIoMorareabHas nHpopmarys
— CCBIJIKH, BOTIPOCHI, YCJIOBHBIC 0003HAYCHHUS | T.]I.

4) B urore gqaHHOH pabOThI «UACATbHBIMY» SBIIETCS MOJIHBINA KOHCIICKT I10
nporpaMme JHMCUUIUIMHBI, C BBIJCICHHBIMU ONPEACICHUSIMH, Y3JIOBBIMU
MyHKTaMH, MPUMEpPAMH, HESICHBIMM MOMEHTAaMH, MPOCTABJIECHHBIMU Ha MOJIIX
BOTIPOCAMM.

5) Ilpu paGoTe HaJ KOHCIIEKTOM 00s3aTeIbHO BBISBIITIOTCS M OTMEYAIOTCS
TPYAHBIE JJISI CaMOCTOSATEIILHOTO HM3YYEHHSI BOIMPOCHI, C KOTOPHIMH YMECTHO
0o0paTUThCS K TMPENOJABATeII0 IPU TOCEHICHUA YCTAHOBOYHBIX JICKIIMK U
KOHCYJIbTaIMi, TM00 B UHAUBUAYATHLHOM MOPSIKE.

6) Ilpu uTeHMW y4eOHOW W HAYYHOW JIMTEPATYphl BCErAa CICAUTH 3a
TOYHBIM M TIOJHBIM MOHUMAHMEM 3HAYEHUSI TEPMHUHOB M COAEPKAHUS MOHSITHUH,
HCTIOJIb3YEMBIX B TEKCTE. Bcerna cieayer yTouHsTh 3HaU€HUS 110 CJIOBApsIM WU
SHIUKJIONIEAUSIM, TP HEOOXOJUMOCTH 3aIUCHIBATD.

7) Tlpu Hanmcanum y4eOHOTO KOHCTEKTa OO0S3aTeNbHO YKa3bIBaTh BCE
npopabaThiBacMble MCTOYHUKHM, aBTOP, Ha3BaHME, JaTa M MECTO W3JIaHUS, C

YKa3aHUCM HUCIIOJIBb30BAHHBIX CTPAHHUII.

ToAroTOBKA K NPOMEKYTOYHOH ATTECTAIMH 10 AMCHUILIAHE :
’k3ameny (3auery)

K arrectaiuum pomyckaroTCsi CTYIOEHTBI, KOTOPBIE CHCTEMATUYECKA B

TCHCHUC BCCTO CCEMCCTpa IOCCIIAIN H pa60TaJ11/1 Ha 3aHATHAX W II0Ka3allu

YBCPCHHBIC 3HaHUs B X0A4€  BBIITOJIHCHUM IMPAKTHUYCCKHUX 3 a)IaHI/Iﬁ u

Ja00paToOpHBIX padoT.
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HenocpencTBeHHass MOATOTOBKAa K aTTECTAllMd OCYIIECTBISIETCS  TI0
BOIIpOCaM, TPEACTaBICHHBIM B pabouell yueOHOUW mnporpamme. THiaTenbHO
u3yanre GopMyIMPOBKY KOKJOTO BOIIPOCA, BHUKHHUTE B €r0 CYTh, COCTaBbTE IUIAH
otBeTra. OOBIYHO TUIaH BKIIIOYAET B CEO:

— OINpe/eNieHHe CYIIHOCTH pPacCcMaTpUBaeMOro BOIPOCA, OCHOBHBIX
MIOJIOKEHHM, YTBEPKJIEHUH, OTIpe/ie]ieHne He0OX0MMOCTH MX J0Ka3aTelbCTBa;

— 3anuchk 0003HaYCHUH, GOPMYJI, HEOOXOAUMBIX JJIS IOJTHOTO PACKPBITHUS
BOIIPOCA;

— rpaduueckuii matepuain (TabJauIbl, PUCYHKH, TpadUK), HEOOXO0IUMbIE
JUISL paCKPBITHSI CYIIIHOCTH BOIIPOCA;

— poJb W 3HAaYEHHE pPACCMATPHBACMOT0 MaTepuaja JJisl MPaKTUYECKOU

ACATCIIbHOCTH, IIPHUMCPBI UCIIOJIb30BAaHH: B Hp&KTH‘IGCKOﬁ ACATCIIbHOCTH.

VIl. MATEPHAJBHO-TEXHUYECKOE OBECHEYEHUE
JUCLUMILIVHDBI

I[JIH OCYILICCTBJICHUA O6p2130BaTCJ'H)HOFO mnmponecca 10 JUCHUINIMHE
KeiIarCibHa y‘IC6H3}I ayauTopuAa 1Jrl IIpOBCACHUA 3aHATUN JICKIIMOHHOT'O THUIIA U

IIPAKTUYECKUX 3aHATHI: KOMIIBIOTEPHBIN KJIacC.
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Ipunoxenune 1

MHHUCTEPCTBO OBPA3OBAHUS I HAYKM POCCUMICKOU ®EJEPAIN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO0 00pa30BaHUs
«/a1bHEeBOCTOYHBIN (peJepajibHBIA YHUBEPCUTED)

(ABDY)

UHCTUTYT MATEMATHUKHA U KOMIBIOTEPHBIX TEXHOJIOT UM ([[I KOJIA)

YYEBHO-METO/IJMYECKOE OGECIIEYEHUE CAMOCTOSTEJIbHON
PABOTbBI OBYUYAIOHIUXCHA
no gucuunianne «MammHHoe o0y4yeHHe U AaHAJIN3 JTaHHBIX))
Hanpasienue noaroroBku 01.04.04 IlpukiagHass MaTeMaTHKA
MarucTepckas nporpamma « AHAIUTUYECKHE, COLUANBHBIE U DKOHOMUYECKHE
CeTh»
dopma NOATrOTOBKH OYHAA

BaaaguBocToK
2021
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Ilian-rpa¢guk BbINOJHEHUS CAMOCTOATEJIbHOM Pa00ThHI O JUCHMILIHHE

Jara/cpoxn
BbITIOJIHE HUSI

Bua camocTosiTe1bHOI padoThI

IIpumepHsbie
HOPMBI
BpPeMEeHH HA
BbINOJIHEHHE

dopma
KOHTPOJISA

1 2 Henens

[loBTOpEHME TEOPETUUECKOTO U
MPaKTUYECKOTO MaTepualia

AV CHUIIIIMHBI, 3aCITyIIMBACMOI'0 U
KOHCIIEKTUPYEMOT'O B XOJI€
ayJMTOPHBIX 3aHATHI; H3yUCHUE
OCHOBHOMU U TIOITOJIHUTEILHONU
JUTEpaTyphl, yKa3aHHON B paboyeit
y4e0HOIl TporpaMme JAUCIHUTIIHHBI

23 gaca

CobecenoBanue

2 3 Henensa

CamocTosTenbHbIN pa30op 3agaHui
W 33714, PeIiaeMbIX Ha
MPAKTHYECKUX 3aHATHSIX.

13 yacos

[Ipoekr

3 4 wenens

[ToBTOpEHME TEOPETUUECKOTO U
MPAaKTUYECKOTO Marepuana

T CITUTUTMHBI, 3aCITyIIIMBAEMOTO 1
KOHCITEKTUPYEMOTO B XOJI€
ayIMTOPHBIX 3aHSATHI; H3yIeHHE
OCHOBHOH M JOTIOJIHUTEIIHH O
JTUTEpaTyphl, YKa3aHHOW B pabouei
y4eOHOI TporpamMme JUCITUTIIHHEL,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE IMMPOOJIEMHBIE BOITPOCHI 11O
TeMaM JICKIIH I

14 4gacos

CobecenoBanue

4 5 Henens

CamocTosTeNnbHbBIN pa300p 3a1aHuil
U 3ajia4, peraeMbIx Ha
MPAKTHYECKUX 3aHSTHSX;
CaMOCTOSTENbHBIN TOBTOP
JENCTBU, OCYIIECTBIISIEMBIX B XOJI€
BBITOJIHEHU S TAOOPATOPHBIX PadoT,
B TOM 4HcJIe pu paboTe co
CHeIUaIbHBIM IPOTPAMMHBIM
obecrieueHUEM

13 yacos

[Ipoexr

5 6 Henens

[ToBTOpEHUE TEOPETUUECKOTO U
MPAKTUYECKOTO Marepuaia
AV CHUIIIIMHBI, 3aCITyIlIMBACMOI'0 U

14 yacos

CobecenoBanue
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KOHCIIEKTUPYEMOTI'O B XOJI€
ayJIMTOPHBIX 3aHATUM; U3yUCHUE
OCHOBHOM U IONIOJHUTEIBHON
JTUTEpaTyphl, YKa3aHHOW B pabouei
y4eOHOW TTporpaMMe AWCIIATIIHHEI,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE MPOOIEMHBIE BOTPOCHI 11O
TeMaM JIEeKIIIi

7 "Henens

CamocrosTenbHbIi pazdop 3aaanui
W 3aj1a4, peraeMbIx Ha
MPAKTUUYECKUX 3aHATHUSAX;
CaMOCTOSITENBHBIN ITOBTOP
JIENCTBU, OCYIIECTBIISIEMBIX B XOJI€
BBITIOJIHEHU S TAOOPaTOPHBIX PaboT,
B TOM 4HCJIE TpH paboTe co
cHenHalbHbIM TPOTPAMMHBIM
obecrieueHHEM

13 yacos

IIpoekr

Ceccus

Dx3aMeH

54 gaca

DK3aMeH
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XapakTepucTHKA 3aIaHUH 1JIS CAMOCTOSITEJIbHOW PadoThl 00y4aIOMXCS U
MeTOAuYeCKre PeKOMEHIAIUN 10 WX BHINOJIHEHUIO

Hctounuk: HuBoposxkuna JI. ., Apxkenosckuii C. b. MHOrOMepHbIe
CTaTUCTUYCSCKUE METO bl B SKOHOMUKE : YueOHuk. — M.: JlamkoB u K, 2008. .—
223 c.

Temsr 1-2, c. 36-42.

Tema 3, c. 61-71.

Tema 4, c. 119-129.

Tema 5, c. 90-96.

Tema 6, c. 141-151.

Tema 7, c. 168-173.

SR T A

Hctounuk: Iyopos A.M., Mxutapsan B.C., Tpommn JI.U. «MHoromepHbie
CTaTUCTUYECKUE METOIBI 1 OCHOBBI JKOHOMETPUKN» - M., MOCKOBCKUI
roCyaapCTBEHHBIM YHUBEPCHUTET dKOHOMHKH, CTAaTUCTUKH U nHDopmaruku. 2003, —
79 c.

7. Koppensaumonnsiit anamms. TpeHupoBouHbIi mpumMep. — ¢. 8-10

8. Perpeccuonnsiii ananus. TpenupoBouHbIii npumep. — ¢. 18-21

9. Knactepnsriit anamm3. TecToBblid mpumep. — ¢. 45-48

10. KomnonentHsI# ananu3. TpeHupoBoUHbIM ipumep. —c. 29-32

11. KomnoHeHnTtHsbI# anamu3. TpeHupoBouHbIii ipumep. —c. 33-36
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Ucrounuk: Makkunan Y. Python u anamu3 manaeix. — M.: JIMK Ilpecc, 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.

44



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.

Hctounuk: OnnaiiH-kypc «Maremaruka u Python ms ananmsa nanueix». MOTU,

Axanemus dunekca. https://mwww.coursera.org/learn/mathematics-and-python

3aganue 1

1. TepeiinuTe Ha caiiT continuum.io 1o ccbutke https//www.continuum. io/downloads

2. BriOepuTe nmoaxomsmiyto Bam onepannoHHYIO CHCTEMY U ITEPeHInTe B
COOTBETCTBYIOIIMI pa3zien caiTa.

3. Crnenmys MHCTPYKIUAM Ha caiite, ycraHoBuTe Python 3.5.

3aganue 2

1. 3anycrute ipython notebook. Komanma 3amycka MOKeT HECKOJIBKO OTJIMYAThCS OT

KOMaH Ibl 3aIycka B UHCTPYKIIMHU U3 BUe0. Hanpumep, koMaH1a MOXET ObITh TaKOM:

ipython-3.5 notebook

Co3zpaiite HOBBIH (paiin Tuma .ipynb

. Cozpnaiite HOBYIO sueliKy. B Hell umnopTupyiite Oubnmoreky numpy (import numpy) u

BBIBEJIUTE HA OKPaH BEPCUIO OMOIMOTEeKH (numpy.  version )

4. CosznaiiTe HOBYIO sUeiiKy. B Heit ummoptupyilite OubauoTeky scipy (import scipy) u
BBIBEJIMTE HAa 9KpaH BEPCHUI0 OMOIMOTEKH (sCipy.  version )

5. Co3zpnaiiTe HOBYIO sueliKy. B Helt ummoptupyiite onbanoreky pandas (import pandas) u
BBIBEJIMTE HA 3KpaH BepcHio Ondimoreku (pandas.  version )

6. CosnaiiTe HOBYIO stueliky. B Heil umnoptupyiite oubimotexy matplotlib (import
matplotlib) u BeIBemuTe Ha 9KpaH Bepcuro Ondmmoreku (matplotlib.  version )

7. Cnemaiite ckpuHIIOT Nel, Ha KOTOPOM OyZIEeT XOPOIIO BHIHO PE3YIbTAaThl Balield pabOThI,

U 3arpy3uTe ero B Gopmy.
3ananue 3

w N
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. 3amyctute ipython notebook. Komanna 3amycka MOKeT HECKOJIBKO OTJIMYAThCS OT

KOMaH/Ibl 3aIlycKa B UHCTPYKIIMH, HAIpUMEP, KOMaH1a MOXKET ObITh Takoil ipython-2.7
notebook

CosmaiiTe HOBBIH (haiia THMa .ipynb

B caiine coznaiite HOBYIO sueliky u u3MeHuTe e€ T Ha Markdown

B nepBoii cTpoke co3naHHOM sueliku HabepuTe Ha3BaHUeE crenuanu3auum “ManmaHoe
o0ydeHHEe W aHAIM3 JAHHBIX | CAENalTe 3Ty CTPOKY 3aroJJOBKOM ypOBHS 1.

. B cnenyromeit cTpoke co3naHHOM sueiiki HabepuTe Ha3BaHUE HAIIETO Kypca

“Maremaruka u Python” u cnemaiite cTpoKy 3arooBKOM YpOBHS 2.
B tperbeii cTpoke sueiiku HabepuTe TekeT "3aganue 1"
3anycTUTe BHIIIOJHEHUE TUCHKH.

. Cnenaiite ckpuHIoT No2, Ha KOTOpOM OyZIET XOpOIIO BHJIHO PE3YJIbTaThl Balleil paboThl,

U 3arpy3uTe ero B Gopmy.

B pesynbrare paboThl BBl yCTaHOBUTE Ha KoMIbioTep Python u GmbnuoTexu, HEOOXOAMMBIE TS
JAbHEHIIIer0 TMPOXOKICHHS Kypca.

Bel Taroke HayunTech 3amyckaTh iPython notebook U BBIMOJIHATH B HEM MPOCTHIE KOMAH/IbI.

Brinmonnenue 3aganus 6y;[eT IMPOBCPATHCA Ha OCHOBC IBYX CKPUHIIOTOB, KOTOPBLIC BbI
MMPUKPCIIUTE K 3aJIaHUTO.
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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
panee:

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 El LIIH X3l pYesMbl, To
2CThH X3I-3HAMEHHE HE MOeHHIOCE BO BPpeMH HCINOAHEHAH HPOrpamMMBl, 8 pasibe IUIIO‘IH-UGbUK'II:-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):
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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
8 #= 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



3ananue 4

Peann3oBath KIMEHT-CEpBEPHOE MpUIIOKEHHE ¢ ucTioib3oBanuem AP| GoogleMaps,
MO3BOJIIIONIEE ITOJIH30BATEII0 UCKATh reorpaguyeckie JaHHBIE M0 BBEACHHOMY

Ha3BaHuio. [IJI1 3TOTO BOCIOJIL30BAThCS CETEBOI OMONMMOTEKOM s3bika Python

urllib.

33213HI/IH H METOAHYECCKHEC PEKOMEHIAAIMH II0 TEME «KOMHLIOTepHaSI

rpadpuyeckasi Bu3yaauzanus 1aHubix B Mathplotlib»

1. I3yuuth peKOMEHIyeMYO JIUTEPATypy MO JTAHHOU TeME.

2. M3yuuts 6ubmmorexy mathplotlib nns rpaduyeckoit Busyanmusarmm JaHHBIX.

3. Ilpumenuts Meroanl u3 Ombamoreku mathplotlib mms oOpaboTkm u aHanm3a
JTQHHBIX.

4. O3HaKOMUTBCS C JPYTUMU CPEICTBAMU BU3yaIU3alUHU (CM. HHXKE).

Hcrounnk: Makkuam Y. Python u anam3 nanaeix. — M.: JIMK Tlpecc, 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

52



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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TpedoBaHus K npeacTaBJIeHUIO M 0()OPMJICHHIO Pe3yJIbTATOB CAMOCTOATEIbHOM
padoThI

CamocTosTenbHas pa0oTa BKIHOYAET B c€0sl MOBTOPEHHUE TEOPETUUECKOTO U
MIPAKTUYECKOT0 MaTepHuaia JUCUUIUIMHBI, 3aCyIIMBAEMOT0 U KOHCIIEKTUPYEMOTO B
XOJI€ ayIMTOPHBIX 3aHSATHM; U3YYEHNE OCHOBHOMW W JIOTIOJHUTEIILHOW JINTEPATYPHI,
yKa3aHHOU B pabodel yaeOHO# mpoTrpaMMe JUCIMIUIMHBI, CAMOKOHTPOJIb OTBETOB HA
OCHOBHBIE TPOOJIEMHBIE BOMPOCHI MO TEMaM 3aHSITHH; CaMOCTOSITENbHBIN pa3oop
3aJlaHuil U 3aj1a4, PEIIaeMbIX Ha MPAKTUYECKUX 3aHATUAX; CAMOCTOSI TENbHBIN TOBTOP
JENCTBUM, OCYILIECTBIISIEMBIX B X0/1€ BBIIIOJHEHHSI JA00OPATOPHBIX padOT, B TOM YHUCJIE
npu padoTe CO CNEeUUAIbHBIM IPOrPAMMHBIM 00ECIICUEHHUEM.

Pe3ynbTarbl caMOCTOSATENbHOM pabOThl MPEACTABIAIOTCS U O(OPMIISIIOTCS B
BHUJIE OTBETOB HA OCHOBHBIE TIOJIOKEHUS TEOPETHUECKOrO M MPAKTHYECKOIO
MaTepuaia JAUCHUIUIMHBI MO TeMaM; MUCbMEHHOTO pa3dopa mporecca pelieHUs
NPaKTUYECKUX 3a/IaHui M 3a/1a4; COOCTBEHHBIX JICUCTBHUM, OCYIIIECTBIIEMBIX B XO/I€
BBIIIOJIHEHUS JTa0OPaTOPHBIX padoT.

B ciydyae moaroToBky ciaioB IS 3aIUTHI MIPOEKTA, OHM JIOJLKHBI OBITH
KOHTPacTHBIMHM (PEKOMEHIYEeTCsI YepHBIN LBET mpudra Ha CBETIOM (POHE), KErib
TEKCTa CJaiJI0B — HE MeHee 22pt, 3arosloBKOB — 32pt. OCHOBHAs LENb NCTOJIb30BaHUS
CIAIOB - CIIy’)KUTh BCHOMOTAaTE€IbHBIM HMHCTPYMEHTOM K MOJATCOTOBIEHHOMY
BBICTYIUICHUIO, LUTUPOBaHUE OoJbIuX (parMeHTOB TEKCTa Ha Claiijgax He
nomyckaercs. [IpuBeTCTByeTCs HWCMOJB30BaHUE PHUCYHKOB, TpaduKOB, TaOJMII,
WHTEPAKTUBHOTO Marepuaiga, OJHAKO, CJEAYET MPEIyCMOTPETh BBHIOOp IIBETa U
TOJILMHY JIMHUM.

Crnaiinpl TOJDKHBI COAEpPIKaTh TUTYJbHBIN JIUCT, LEU U 3aaauu (He OoJiee 2-X
CIalI0B ¢ 0030pOM aKTyalbHOCTH, HOBHU3HBI, TEOPETUUYECKOW W TMPAKTHUECKOU
3HAYUMOCTH paOOTHl), OCHOBHBIC MYOIMKAIIUN C X KpaTKuM 0030pom (1-2 crmaiiga),
(dhopMaTbHYIO TIOCTAaHOBKY 3a7a4u U (GOpMYIHPOBKY Mojenei (1-2 cmaiina), KpaTkoe
te3ucHoe (!) M3NOKEeHHE KIIIOYEBBIX MOJIOKEHUH paboThl (pazyMHOE KOJMYECTBO
CJaliI0OB C y4e€TOM OOIIEro BPEMEHU BBICTYIUICHHMS), 3aKIIOUEHUE (C U3JI0KEHUEM
pe3yiabTaToB padOThl, MOJBEACHUEM BBIBOJIOB, OOCYXJACHHEM MPAKTUYECKOTO
MCII0JIb30BaHMs PAOOThI, BOSMOYKHOCTEH MPOBEACHUS JATbHEHIINX UCCIICIOBAHUNA U
pa3paboToOK B JaHHOU 00acTH).

Kak mpaBuno, 12-15 cnaiiioB oOKa3bIBaeTCsi AOCTATOYHBIM JJIsI MOJHOTO
npeCcTaBiIeHUs] PabOTHI.

Kpurepun oueHKH BbINOJHEHHUSI CAMOCTOATEIbLHON PadoTHI
OO0mme KpUTepUU OIICHKH BBITIOJIHEHUS CaMOCTOSTEIbHOM pPaboThl —
MPABWIILHOCTh OTBETOB HAa BOMPOCHI 110 TEMaM TEOPETUYECKOW YaCTH AUCUUILIAHBI,

BCPHOCTH IIOJYYACMBIX OTBCTOB B XOAC PCIICHUA IMPAKTHYCCKHX SaI[aHI/Iﬁ n 3a1a4,
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JIOCTHKEHHE TPABUIIBHOTO PE3YJIbTaTa MPHU OCYIIECTBICHUN COOCTBEHHBIX JICHCTBHIMA
1o 1abopaTopHBIM paboTaM.

OrnennBanue 3HaHU B (popMe coOecenoBaHus MPOBOIUTCS IO KPUTCPHUSIM:

- JIOTUYHOCTh W3JIOKCHUS, 3HAHWUEC W IOHMMAaHHWE OCHOBHBIX AaCIEKTOB M
JTUCKYCCHOHHBIX TTPOOJIEM TI0 TEME;

- BIQJICHHE METOJlaMd M TpHUeMaMH aHajn3a TEOPETHUECKUX W/WIN
MPAKTHYECKUX aCTIEKTOB 10 TEME.

OnennBanue 3HaHUH B (hOpMe IPOEKTA MPOBOIUTCS TIO KPUTSPUSM:

- 3aBEPIIEHHOCTH U MOJIHOTA BBITIOJHEHHBIX 3aJaHU B paMKaX paOOTHI,

- BIQJICHHC METOJaMH W TIPHEMaMH pEIICHHS KOHKPETHBIX 3a1ad M
CaMOCTOSITeIbHOCTh ~ WCIIOJIb30BAaHUS  CIEIUAIM3MPOBAHHOTO  MPOTPAMMHOTO
oOecIieueHMS

- KayecTBO 0(GOPMIICHHUS MUCHbMEHHOTO OTYETa B COOTBETCTBUH C MIPaBUIaMU
U CTaHaapTamu 0hOpPMIICHUS.
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