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1. O6mas xapaKTepHCTHKA MPOrpaMMbI

1.1 B obmectBe BcE Oonbluee 3Ha4YeHHE MPUOOPETAET yMEHHE 4YENIOBEKa
MCTIONIB30BaTh KOMIIBIOTED HE HA IOJB30BATENBCKOM YPOBHE, a HA YPOBHE
HaYMHAIOILET0 MPorpaMMucTa. B 0043aTebHOM IIKONBHOM Kypce HH)OPMATHKH
NpOrpaMMHpPOBaHUE NPEJCTABIEHO Ha YPOBHE, NOCTATOUHOM JUIS TPOXOMICHUS
5K3aMEHa, HO He IIPEe/IIoNIaraeT OBlaJleHie MPaKTHUYeCKUME HAaBBIKAMY [IPUMEHEHHS
aspika. CnencTBueM 31oro - (GopmaisHOE BOCHPHATHE OGYYaIOIMMHUCA OCHOB
COBPEMEHHOT'0 MPOTPaMMHMPOBaHKs U HEYMEHHE IIPUMEHATDH IOJyYE€HHbIE 3HAHHS
Ha MpaKTHKE.

Ilporpamma «AHamu3 JaHHeIX Ha Python» wumeer TexHHMYeckyro
HalnpaBIeHHOCTb, B €€ OCHOBY 3aJI05K€HBI IIPHHLIUIIE! MOIYJIBHOCTH U IIPAKTHYECKOM
HaIpaBJIEHHOCTH, YTO 00ECIeUnT BapuaTUBHOCTE 00yueHus. Comepixanne yIeOHbIX
 MOZyJEeH MpeAnoiaracT NeTalbHOE H3YUYEHHEe AITOPUTMH3ALMH, PEATU3aALHIO
MEXIPEIMETHBIX CBS3€H, OpraHuM3alyi0 TPOEKTHOM W MCClIe0BaTelbCKON
JESTeIbHOCTH 00YJarOIIHXCS.

AHaJlM3 NaHHBIX NPUMEHSETCS] BO MHOTHX O0JaCTsSX HayKW M OM3Heca s
BBISBJICHUS BaXHBIX 3aKOHOMepHocTed. OmHuMM U3 Haubonee >(beKTHBHEIX
MHCTPYMEHTOB /I pabOThl C JaHHBIMH SIBJSIOTCS S3BIKHM [IPOrPAMMHPOBAHMS, B
4aCcTHOCTH 53bIK Python. :

B paMkax JaHHOTr0 Kypca pacCMaTpHBAIOTCS TEOPETUUECKHIE U IPAKTHYECKHE
aCIIEKTHI, KOTOPble HEOOXOAMMO 3HATh JUIS PELUCHMsS 3aJay MEPBUYHOIO aHAIU3a
AaHHbIX. Ilpoims sToT Kypc, Bl y3HaeTe, Kakue cpensl paspaborku Python
Haubosee MOAXOAT VIS 3aa4H aHAIN3a, I0paboTaeTe ¢ IUKIAMH U KOJUIEKIUSIMH,
a TaKXe II03HAKOMHUTECh C HEKOTOPBIMU IMOMYJISAPHBEIMH OHOJIMOTEKaMH S3BIKA
Python mis1 06paboTKY ¥ BU3yanM3aliy JaHHEIX. _

- Llesis mporpamMMel - IOMOYb yYalIuMCS B OCBOEHHH OCHOBHBIX KOHCTPYKIIMI
¥ OMONMOTEK aHanW3a NAaHHBIX 1 s3bika Python, a Takxke cdopmupoBaTs
KOMITIETEHLUH JJIf IIPOBEJACHUs [IEPBUYHOTO aHAlM3a JAHHBIX C IOMOIIBI ATHX
UHCTPYMEHTOB.

1.2. Kareropuu ciymareineii, Ha o0y4eHne KOTOPBIX paccYuTaHa IporpaMma
JOIOJIHATENLHOr0 00pa3oBaHus (anee — mporpamma): yuamuecs 8-11 kmaccos.

1.3. HopmaTuBHBIN CPOK OCBOEGHUS MIPOTrpaMMBl — 144 akaieMHUYECKHX Yaca.

1.4. ®opma oOyueHus: OUHAasL.

OcHOBHOHl BUJA 3aHATHH — KOMOWHHMPOBAHHEIM, coueTalolmii B cebe
9JIEMEHTHl TEOPHM W INpaKkTUKH. EnunHuueld ydyeOHOro mporecca siBiseTcss OJIOK
ypokoB (Momyinp). Kaxnplii MOZyJb OXBATHIBAET OTAEIBHYIO HH(MOPMAIIMOHHYIO
TEXHOJIOTHIO HIIM €€ 4acTh. BHyTpH Monyiel pa3OuBKa 1O BpEMEHH H3y4YEeHHs
IIPOM3BOJMTCS IENAroroM CaMOCTOATENbHO, HO C YYETOM DPEKOMEHOBAHHOIO
KaJIeHJapHO-TEMaTHYECKOro TuiaHa. TeMI U3ydeHus OT[eNIbHEIX paszieioB 0JIoKa
onpeJiessieTcsi CyObeKTUBHBIMA H O0BEKTUBHEIME (DaKTOPaMH M HEOOXOAUMOCTHIO
IIOBTOPEHUSI.



2. Ilnanupyemble pe3yJabTaThl 00y4YeHH s

JTuunocmmusie pe3ynomamol

— (OpMUpOBaHME OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH, OOYYarOLUXCs K CAMOPA3BUTHIO CaMOO00pa30BaHHIO Ha OCHOBE
MOTHUBALMM K OOYYEHUIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY H IIOCTPOEHUIO
JaNbHEHLIe MHAMBUIYaIbHOM TPaeKTOPHUH 06pa30BaHus Ha Gaze OPHEHTUPOBKH B
MHpe  mpodeccHi M NPOPECCHOHANBHEIX — NPEANOYTEHHH, ¢ Y4ETOM
YCTOHYMBBIX NO3HABATENBHBIX HHTEPECOB;

—  GopMHpOBaHME  LEJIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMCHHOMY  YPOBHIO ~ Da3BUTHS HAYKM M  OOIIECTBEHHOW IpaKTHKH,
YIHTBIBAIOIIEr0 COLMANIBHOE, KYIbTypPHOE, 53bIKOBOE, JyXOBHOE MHOr0oGpasue
COBPEMEHHOI'O MHpa,;

— (opmHpOBaHHE KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B OGIICHHH W
COTPYZHUHYECTBE CO CBEPCTHHKAMH, JACTbMHU CTApLIEr0 W MIIAJIIETO BO3pACTa,
B3POC/IBIMM B TPOIIECCE 00pa30BaTENbHOH, OOIIECTBEHHO MOJE3HOMH, y4eGHO-
HCCIIeI0BATENIBCKOM, TBOPUECKOM U IPYTUX BUAOB AEATENLHOCTH.

~ IOBBIIICHHE YPOBHs CAaMOOLICHKH 0J1aroziapsi peali30BaHHEIM [IPOEKTaM.

Memanpeomemneie pezynomamor

~ YMCHHUC CaMOCTOATENBPHO ONpEeNeNATh LeIH CBOEro O0yYeHHs, CTABUTh U
GopMynupoBaTh 1S ceGs  HOBBIE 3a1aYM B y4€6e H I03HaBaTeNbHOMH
JIeSITEIBHOCTHU, Pa3BHBATh MOTHBEI U  MHTEpeCHI CBOE
NIO3HABATEJILHON ESTEIFHOCTH;

~ YMCHHC CaMOCTOATENBbHO IUTAHMPOBATh ITyTH NOCTHIKEHHMS Lielel, B TOM
HCJIIC albTCPHATHBHEIC, OCO3HAHHO BHIOMPATh Hambosiee 3 (PEKTHBHEIE CIIOCOOEI
pellIeHHs y4eOHBIX 1 ITO3HABATENLHEIX 3a/1a4;

~ YMCHHE COOTHOCHTh CBOHM JCHUCTBUS C INVIAHHPYEMBIMH PE3YJIbTaTaMH,
OCYWICCTBIATE  KOHTPOJIb  CBOCH JNEATEIBHOCTH B  MPOLIECCE  JOCTHIKEHHS
pesyJibTata, ONpPEeNeNsATh CIIOCOOb! IEHCTBUH B paMKaX NPeIOKeHHbIX YCIOB Y 1
TpeOOBaHMii, KOPPEKTHPOBATH CBOM AEHCTBHS B COOTBETCTBHU C U3MEHSIoIIEHCs
CHUTYyallHeH;

~ YMCHHC OLCHMBAaTh IPaBUJIBHOCTH BBINOJHEHHs y4eOHOMU 3amauw,
COGCTBEHHBIE BO3MOYKHOCTH €8 pellIeHNs;

~ BIIaICHHE OCHOBAMH CaMOKOHTPOIISl, CAMOOLICHKH, IPUHATHS PelIeHHH 1
OCYWICCTBICHHsSI ~ OCO3HAHHOTO  BBIOOpaB  y4eOHOW M  II03HABATE/BHOM
JIeSTeIbHOCTH;

~ YMCHHE OIpEZeNATh MOHATHS, CO31aBaTh OOOOLIEHHS, yCTaHABIMBATh
aHaJIOTHH, KIIACCH(QUUMPOBATE, CAMOCTOSTENHHO BEIOHPATH OCHOBAHHS 1 KpUTEepUH
JUIS KITAaCCH(HUKALMY, YCTaHABIMBATH IIPHYHHHO-CIIE/ICTBEHHBIE CBS3M, CTPOUTH
JIOTHIECKOE pacCyXX/ICHHE, yMO3aK/IoYeHHe (MHAYKTHBHOE, AEAYKTHBHOE W II0
AHAJIOTHH) U JIeNIaTh BBIBOJEL;

~ YMCHHE CO3/1aBaTh, MIPUMEHATh U NPeoOpa3OBBIBATE 3HAKM ¥ CHMBOJIEL
MOJISJTH ¥ CXEMBI 1/ peIeHUsl y4eOHbIX U IT03HABATEIBHEIX 3a8ay;



— YMEHHE OpraHM30BLIBATH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO
NEATENBHOCTD C YYUTENIeM M CBEPCTHUKAMU; paboTaTh HHIUBUAYAIBHO U B FPYyIIIIE:
HaxOIUTh olllee pelleHre U paspemiath KOHMIMKTHI HA OCHOBE COINIACOBAHMS
NO3UINK KM y4éTa HWHTEPECOB; bopmyupoBars, apryMeHTHpPOBaTh M OTCTAaHWBATH
CBOE MHEHHE;

— (OpMHpPOBaHUE W PA3BUTHE KOMIIETEHTHOCTH B OBJIACTH HCII0JIb30BaHHA
UH(QOPMAIHOHHO KOMMYHHUKALUOHHBIX TEXHOJIOTHIA.

IIpeomemmneote pesynomamot

- 3HaHHE OCHOB paboTsl B cpene pa3paboTku JupyterLab;

- 3HaHHe OCHOB IIPOrPaMMHPOBaHHs Ha s13bIKe Python;

- 3HAHHME 0a30BbIX KIAaccoB, GuOMMOTeK W QyHKkimii Python mig cbopa,
aHaJIM3a U BU3yaTU3al[iH JaHHbIX.

- YMEHHE IPUMEHATE HHCTPYMEHTbI 6ubnrorex NumPy u Pandas npz paGote
C IAHHBIMU /1715 BEIYHCIICHHUS IIPOCTBIX METPHK U aHAJIN3a B3aHMOCBSI3eii;

- YMEHHE BU3yalIM3UPOBATh JaHHbIE IPU IIOMOIIM HHCTPYMEHTOB Python n
bubnuorexu Matplotlib;

- YMEHHEe COOMpaTh HaHHbBIE M3 OTKPBITHIX HMCTOYHHKOB IPH [OMOLIM
MHCTpyMeHTOB 6uGimorexu Beautiful Soup u coxpansts ux B Brze (aiinos.



3. CTpykrypa nporpaMi\am
YueOublil n1an

Ne Tema (Monyis) Kon-o B Tom gmcie
9acoB Aynur. Camoct. | ITpomexyrouna
3aHATHS pabora s aTTeCTalus
Mooyns 1. Bazoesie koncmpykyuu 36 18 14 4

1.1 [ Ycranoska Python u JupyterLab. 5 3 2
ITonsTre Kona, HHTEpPIpETaTOPA,
nporpamMmel. MicniosiHeHHe Koia ¥ 0TJiaaKa

1.2 | lNepemennsie. Ba3oBbie THIIBI JAHHBIX. 5 3 2
OcHoBHEIe onepatopsl. Llenounciennas
apuQMeTHKa

1.3 | KoHCTpyKuHs BeTBIIEHHE, Y CIIOBHBII 5 3 2
oneparop. KackaaHbIi yCIIOBHBIN
oneparop. BioxeHHble ycIoBHs

1.4 | KorTtpomnsuas pabora 5 3 2

1.5 | ITukx for. Opranusamus MEKIOB 6 3 3

1.6 | Iuk while. Opranu3sanus pa3BeTBIeHuMi 6 3 3
B IIUKJIE
ITpoMerxyTounas arrecraius 4 -
Modyne 2. 3nakomemeo ¢ kKonnexyuamu 36 18 14 4

2.1 | Crpoxu. Cpessl. MeTois! cTpok 5 3 258

2.2 | Cnucku. Metogs! ciuckoB. CIHCOYHEBIE 5 3 2
BelpakeHud. Koprexu

2.3 | Oyuknun. O61acTH BUIMMOCTH 5 3 2
nepeMeHHBIX. OYHKIMHE C IIEpEMEHHBIM
YHCJIOM apryMEHTOB. 3HAYEHHUS I10
YMOJTYAHHIO

2.4 | KouTtponsHas pabota 5 3 2

2.5 | Jlam6na ¢pynxunu. CopTHpoBKa ¢ 6 3 3
napameTpoM key

2.6 | @yHKuuH BBICIIErO mopsaKa: map, filter, 6 3 3
Zip
ITpomexyTounas aTrecrarus 4 e
Mooyne 3. Paboma c¢ wucnogvimu 36 18 14 4
oannvimu NumPy

3.1 | MHoxecTtBa 5 3 2

3.2 | Cnogapu ) 3 2

3.3 | Pabota c daiinamu. UreHue u 3amich 5 3 2
JTAHHBIX

3.4 | Ocobennble THIBI JaHHBIX B NumPy. 5 3 2
Pabora ¢ BeKTOpaMH U MaTpHIaMK

3.5 | BbIUHCIIEHHE [VIABHBIX CTATHCTHYECKHX 6 3 9
METpHK ¢ ioMoieo NumPy (cpennee,

MeIHana, MoJa, TUCTIEPCHS)

3.6 | Busyammsanus masubix ¢ Matplotlib 6 3 3
[TpomexxyTognas arrecraius 4 4
Mooyne 4. Ananus oannsix c nomouqpio 36 18 14 4
oubnuomexu Pandas

4.1 | Pabota ¢ tabnuunpivMu nanasiME Pandas 5 3 2




4.2 | COop naHHBIX B ceTd HTEpHET. 5 3 2
bubimoreka Beautiful Soup
4.3 | Ananu3 B3aUMOCBsI3el U ONHCATENbHASL 3 3 2
CTATHCTHKA
4.4 | CBozxHBbIe TaOIHILIE] 5 3 2
4.5 | ArperupoBaHHe JaHHBIX U TPYINOBBIE 6 3 3
OTiepanun
4.6 | IloaroroBKa K HTOTOBOMY IIPOEKTY 6 3 3 4
Hmozo : 144 72 56 16

4. Cogeprkanue nporpaMMal
4.1. ConepxaHue IpOrpaMMEI 10 MOYJIIM

Mooyne 1. Bazoesie koncmpykuyuu

Tema 1.1. Ycmanoeka Python u JupyterLab. ITonsmue Kooa,
Unmepnpemamopa, npozpammol. Hcnoinenue kooa u omnaoka

Perenne 3ajau Tuma: YcraHOBHTE Ha CBOIO paGodyIO CTAHLIMIO Python u
JupyterLab moxxomsiumm myis Bameit cHcTeMbI TAKETHBIM MeHeKepoM. BeiBeiuTe
Ha SKpaH CyMMy NBYX YHCEI AJIs MPOBEPKH pabOTOCIIOCOOHOCTH YCTAHOBJIEHHOTO
HUHTEpIIpeTaTopa.

Tema 1.2. Ilepemennsie. Bazogvie munvt dannsvix. OcHoebie onepamopel.
Henouucnennaa apupmemura

Pentenue 3amau tumna: Berauciaure Apo6s 466/115 ¢ ToYHOCTRIO 1O 6 3HAKa
IIOCJIe 3aIATOM. BeuuciuTe ocTaTok oT nenenus yncia 272048 ua 3.

Tema 1.3. Koncmpykyus eemenenue. Ycnoeuwlii onepamop. Kackaonoiii
yenosnotii onepamop. BnoowcennoiSe ycnoeun

Pemenne 3ajay Tuma: BerumciuTe W BBIBEIWTE HA OKpaH EBXIMIOBO
PacCTOSHHUE MEX Ty [T0JaBAEMBIMH Ha BXO]| KOOPAHUHATHI TOUEK.

Tema 1.4. Konmponsnas paboma

Pemrenne sapau tuma: Peammsyiite MaremaTHueckyio (yHKIHIO sign(x).
Hanummire mporpamMMmy, kotopas NpHHMMaeT Ha BXOJ HOMEp Mecslla Ballero
POXACHUSA, ¥ BEIBOAMT CTPOKY «Bel pomumics B HASBBAHUE MECSILIA.

Tema 1.5. IJuxn for. Opzanusayua yurknos :

Pemrenve 3anau tuna: [Tomyuus Ha BXOJ JBa YKclia, BEIBEIUTE Ha 5KpaH Bce
IPOCTBIC YHCIIA, HAXOAAIHMECS MEXIY HUMH. -

Tema 1.6. L{uxn while. Opzanuzayua pazeemenenuii ¢ yurie

Pemenue 3amau tuna: Berumcoute TIociIeoBaTelIbHOCTE PHOOHAYYH 1S
IOJIABAEMOro Ha BXOZ YKcCia. Beranciure dakropual nogaBaeMoro Ha BX0i Uucia.
BriBenuTe Ha 5KkpaH CyMMy HaTypaibHBIX Yucel OT 1 J0 [OZaBaeMOro Ha BXOJ
qHCIIa.



Mooyns 2. 3nakomcmeo ¢ Konnekyuamu

Tema 2.1. Cmpoku. Cpe3vt. Memooot cmpox

Pemenuve 3amay tumna:

His crpoku '1234567890abedefghij' BEIBEIMTE BCE CHMBOMNBI ¢ HYeTHBIMH
HOMEpaMH.

B nonaBaemoii Ha BXOZ CTPOKe 3aMEHUTE BCe UMPbI HA TOUKH.

Tema 2.2. Cnucku. Memoost cnuckos. Crucounsie evipasicenus. Kopmeorcu

Pemenue 3amay tumna:

MaH 4uCIOBOY crnucok dmeMeHToB. COCTaBbTe W3 HErO HOBBIN CIHCOK, B
KOTOPBIM MMONaAyT TOJIBKO 3jeMeHThI MeHbLe 100.

Hanumvire nporpaMmy, KOTOpasti CAUTHIBAET CIIMCOK LEJTBIX YHCEN M BBIBOUT
Ha 9KpaH KOPTEX M3 YHUKAIBHBIX JJIEMEHTOB 3TOTO CIHCKA, YIIOPSLOYEHHBIX IO
BO3pacTaHHIo.

Tema 2.3. @yuxyuu. Obnacmu eudumocmu nepemennvix. Pynxkyuu c
nepeMEHHbIM YUCTIOM APZYMENM06. SHAYEHUA NO YMOIYAHUIO

Pemenue 3anay tumna:

Hanummre GyHKIUIO IPOBEPKH YETHOCTH YHCIIA.

Hanmunmre ¢yHKIMIO, yIBaHBAIOIIYI0 BXOXKIEHHE BBEJEHHOIO CHMBOJIA B
TEKCTe.

Tema 2.4. Konmponvnas paboma

Pemienne 3sazau tuna: IlpencraBbTe B BHAE CHHCKA CTPOE TEKCT
'One;two;three;four;five', pasmenus ero mo cumsomy ';' B nepeMeHHoi data
XPaHUTCS CIIUCOK M3 (PMKCHPOBAHHOTO Habopa omucanuit. OToGpasHTe 3 HOBOM
CTPOKE BCE yHUKAJbHbIE 3IeMEHTHI data ¥ MX KOIUYECTBO M0 yOBIBAHMUIO.

Tema 2.5. /Iam6oa ¢ynkyuu. Copmuposeka ¢ napamempom key

Pemenue 3amay Tumna:

C momompro n1aM61a-QYHKIHMH OTCOPTUPYHTE CIUCOK YKCEN MO MocaenHei
udpe.

Tema 2.6. @yuxyuu gvicuiezo nopaoka: map, filter, zip

Pewienue 3amay tumna:

HanummTe nam61a-QyHKIHIO 11 YABOEHHS BCEX 3IEMEHTOB CITHCKA.

JlaH CIIMCOK TOYeK U3 KopTexeil u3 nByx uucen Buaa [(3, -2), (7, 1), (0, 4)]. C
MOMOIIBIO JIIMOJa-QyHKIMM OTCOPTUPYHiTe CIHUCOK 10 BO3PACTAHHIO PACCTOSHHS
OT Hayaja KOOPJIUHAT /IO TOUKH.

Hanvmmre jisiM61a-yHKIMEO 11 CO3/1aHMS CIIHCKA TOJ0KUTENbHBIX YHCE
U3 crucka Buaa [19, -8, 4, 0, -2, 15].

Mooyne 3. Paboma c uucnosvimu dannsimu NumPy

Tema 3.1. Muoostcecmea

Pemenve 3amau tuna:

Ha Bxozne ¢yHkuus nomydaer crpoky uimm crucox gucen, IIpeo6pasyiire nx
B MHOXXECTBO H IIOCUUTANUTE €r0 MOILHOCTB.

Tema 3.2. Cnosapu

Pemenue 3anay tumna:



Cosnalite cnoBapb, B KOTOpOM Kirodamu OymyT umciaa ot 1 mo 10, a
3HAYCHUAMU ITH )K€ YHCIIA, BO3BEICHHbIE B KYO0.

Han crnosaps, cocTosmuMi M3 map CIOB, ABIAIOIIMXKCH CHHOHMMAM. Jlist
NI0JITaBa€MOI0 Ha BXOJI CJIOBA OIPEICIHUTE €I0 CUHOHHIM.

Tema 3.3. Paboma c paiinamu. Ymenue u 3anuce danmupix

Pemenne 3amaq tumna:

Cunraiite daiin nemmxom npu nomomm meroxa read(). Briseure 5 oGpatHOM
NIOPsIIKE COAEPHKUMOe Beero (haiina.

Tema 3.4. Ocobennvie munovt dannvix ¢ NumPy. PaGoma c 6eKmopamu u
Mampuyamu :

Pemenue 3amay tumna:

Ha Bxon monaercst numpy mMaccus a u uenoe b. Bosspatute numpy maccus,
COCTOSIIIIMH U3 UHJEKCOB BCEX BXOXKIESHHII YKciia b B Maccus a.

Cosnaiite TpexMepHbIi Maccus numpy 3x3x3 co CIly4aliHbIMU 3HAYEHUSMH.

Tema 3.5. Boiuucnenue z1asHbix cramucmuseckux MempuKk ¢ HOMOUWbIO
NumPy (cpednee, meouana, mooa, ducnepcus)

Peienue 3anay tumna:

Ilycte a - HemycToif IByMepHBIN numpy MaccuB. Halinute menmany wu
JHUCIIEPCHUIO 110 KOJIOHKAM.

Cumnraiite u3 daiina Maccus. Beraucnute cpemnee u CpPEHEKBaIpaTHIHOE
OTKJIOHEHHE 3JIEMEHTOB.

Tema 3.6. Busyanusayua oannsix ¢ Matplotlib

Pemenue 3amay tumna:

ocrpoiite Ha 06imux ocsx rpaduku f(x) = x u f(x) = 1/x.

Ha Bxon monaercs ums (aiina c IIOCTPOYHBEIMU KOOPJAMHATAMH TOYEK.
Busyanusupyiite 5TH TOUKM Ha rpaduke, MOCTENEHHO MEHSS C KaXIOH TOYKON
TPaJIieHT I[BETA OT KPACHOTO K YEPHOMY.

Modyne 4. Ananus oaunsix c nomowsvio 6ubnuomeru pandas

Tema 4.1. Paboma c mabnuunsimu oanneimu Pandas

Pemenue 3anay tumna:

CuutaliTe M3 csv (ailna HaHHEIE, MONOXHTE HX natadpeiim Pandas -u
BBIBEJITE HA OKpaH mepsble 10 cTpok.

HaH cioBape, conepxaiuii GaMUIMH YISHHKOB U HX OLICHKY 3a DK3aMEH,
IIpeoGpasyliTe croBaps B matadpeiiM U HocuuTaiiTe B HEM 3HAYEHHE CpesHero
Gaina.

Tema 4.2. Coop oannvix ¢ cemu Humepnem. Bubnuomexa Beautiful Soup

Pemenue 3amau tumna:

Hana npocrast web cTpaHuIa ¢ 3aTOTOBKOM H HECKOJIBKAMHE naparpacdamu. C
nomomeio Oubimoreku Beautiful Soup Bemenure u3 crpaHmiE! COJIEpKUMOe
naparpa)oB M 3alMIINTE UX B TEKCTOBEIH (aii.



Tema 4.3. Ananus e3aumocenseii u ONUCAMENbHAA CHAMUCIUKA

Pemenue 3amadq tumna:

Jlan ¢peiiM maHHBIX ¢ YHCIOBEIME croiOUamu. C MOMOIIBIO (DYHKLIUH
pd.plotting.scatter matrix() co3naiite MaTpully TOYEYHBIX IpaduKoB I Bcex
CTOJIOLIOB.

Tema 4.4. Ceoonvie mabnuypst

Pemenue 3amau tuna:

Jan csv daitn Buga «Bpaq,IIHarH03,Hponomﬁmenmocn». C momougsio
CBOAHOH TaOmuipl Pandas mocuuTaiite, CKOIBKO pa3 KaKoit BPay CTaBUIT KKIEIH 13
JUarHO30B.

Tema 4.5. Azpezuposanue dannwvix u 2pynnoeole onepayuu

Pemenue 3anay tuna:

Hau naradpelim co cBoaHOM TabuIeH KUBOTHEIX B 300IapKe, colieprKaIe
HOMED, BU]1 1 HOPMY MHTbEBOH BOZBI B CyTKH. C NMOMOIIBIO METOIOB arperawiu
IIOCYUTANTE KOJIIMUECTBO BUJIOB )KHUBOTHBIX U 0OLIEH 06BeM TpeOyeMoii BOMIEI.

Tema 4.6. IToozomoska k umozosomy npoexmy

Paz6op comepikanus TeM NpoeKTOB: -

CGop OT3BIBOB ¢ caTa JOCTaBKU IOTOBOM €/BI U MOMCK 3aBHCUMOCTH OLIEHKH
OT3bIBA OT CE30HA / BpEMEHU JHSI.

Busyanuzanus nukoB 3aGoneBaemoctd Covid-19 Ha ocHOBe OTKPBITBIX
JlaTaceToB.

Peamuzaimsa Contact Book mns xpamenus PasHOOOpa3HBIX KOHTAaKTHBIX
AaHHBIX, Ha OCHOBE CSV (aiiia ¢ MoAepKOi (HyHKIMH OUCKA TT0 Pa3HbIM TTOJISM.

Peanusanus urper «Kamens, Hoxaupr, Bymaray ¢ XPaHEHHEM U BBIBOIOM
Ha 9KpaH CTATUCTUKH BCEX KOrAa-IM00 CHIrPAHHBIX MaTUei.,

ABTOMaTH3HPOBAaHHbIA C6OP NAHHBIX O LEHE KAKOr0-TH60 TOBape B TEUCHHE
MecALa, BU3yannu3auus QMHAMHUKH LeHBI Ha rpadyKe K [OJACYET CPEeIHIX 3HAYEHHH
(2138

4.2. CiucOK peKOMeHyeMOi JIHTepaTyphl

JIyru M. Uzygaem Python. Tom 1 — M3aaTensctBo «Inanextukay —2019 —
832c.

Pamaneo JI. Python. K Bepmmmam mactepcrBa — Uzmatenscrso «JIMK
ITpecce» — 2016 — 768c.

5. MaTepHabHO-TeXHHIECKHE YCIOBHS Peaiu3auun NporpaMmel

Tpebosanua k nomewenuio:

— TIOMCLICHWE M 3aHATHH, OTBevaromue TpeGoBanusM Canllun s
YUIPEXKACHUH TOTIOJTHUTETEHOTO 00Pa30BaHHS;

— KayeCTBEHHOE OCBEIIECHHE;

— CTOJIBL, CTYJIbS IIO KOJIUYECTBY O0ydaromuxcsi u 1 pabouuM MecTom Jyist
neaarora.

Hugopmayuonnoe obecneuenue:

— OnepanHuoHHas cucteMa (>kenarenbHo Windows);



— Opaysepsl: Yandex Browser, Chrome, Chrome Mobile, Firefox, Opera,
Safari, Mobile Safari, Edge, Python;

— cpena Wing IDE 101 (Bepcuu 6 wiu Beiie);

— cpexa PyCharm Community Edition.

Tpeboeanua k obopyoosanuro :
Tabmuua 4

Haumenosauue Bun zausgTuii Hanmenosanue o60pynoBanus,
CICIIHATH3HPOBAHHBIX IIPOrPaMMHOT0 O0ecTIeYe s
ayIauTOpHH, KaOUHETOB,
naboparopuii
AyIUTOPHUSA C IOCTYIIOM B Aynurophere 3ansatis | Kommsiorep, Visual Studio,
Hnrepuer IIPOEKTOP, BUJEOKAMEpa, IOCTYII B
Hntepuer
AyUTOpHS C IOCTYIIOM B CamocrosTensHas [TepconaneHbIe
WnuTepHer paboTta KOMIIBIOTEPBI/HOYTOYKH, Visual
Studio, noctyn B UutepHeT

6. Ouenka kavecTBa OCBOEHHs! IPOrpaMm

OueHka KayecTBa OCBOEHHS MPOTPAMMEI OCYIIECTBISETCS B Ipouecce
IIPOMEKYTOYHOH aTTeCTALUH.

DopMBI X METOBI IPOMEIKYTOYHOTO KOHTPOJIS IPEACTABIEHEI B TabIUIE 5.

Tabmmua 5
HaumeHnoBanue momyieit OcHoBHBIE TTOKa3aTEH DopMBI 1 METOIEI
OLIEHKH KOHTPOJISI H OIIEHKH

Monyns 1. BasoBeie Y CTaHOBIEHHOE KOJIHYECTBO Camocrosrensuoe
KOHCTPYKITHH BEINIOJIHEHHBIX 3a/IaHuil BBINIOJIHEHHE 3aJaHHH
Monayne 2. 3HaKoMCTBO ¢ YcTaHOBIIEHHOE KOJTHYECTBO CamMocTosTensHoe
KOJITIEKIHAMHU BBINIOJIHEHHBIX 3aIaHui BBINIOJIHEHHE 3aJaHHi
Monyns 3. PaGoTa ¢ Y CTaHOBIEHHOE KOJIIMYECTRO CamocrosTensHoe
YHCIIOBBIMH JaHHBIMU NumPy BEIITOJIHEHHBIX 3aIaHHKi BBIIIOJIHEHHE 3aIaHUH
(Numerical Python)
Monyns 4. AHanu3 nauneIX ¢ | YCTaHOBJIEHHOE KOJMYECTBO CamocrosTensHoe
OMOIIEI0 OubaHoTeKH pandas BEIIIOJIHEHHEIX 3a/IaHHIi BBINIOJIHEHHE 3aJaHuE

Ilpumepnoie 3a0anusn ons npoeedenus npoMeIcymouHoii ammecmayuu no
MOOYIAM

Mooyns 1. Bazoesie koncmpykuyuu

- BeBequTe Ha 9KpaH CyMMy JIBYX YHCEN VIS IPOBEPKH paGoToCnocobHOCTH
YCTaHOBJIEHHOTO HHTEPIIPETaTOpA.

- Beruncnure ocratok ot aenenus uucna 2°2048 Ha 3.

- Bbluncinre u BeIBeZMTE Ha 9KpaH EBKIMIOBO DACCTOSHME MEKIY
NOJTaBAEMBIMU Ha BXOJ] KOOPAUHATEI TOYEK

- BeIBeninTe Ha 5KpaH CyMMy HaTypalbHBIX YHCEN OT | [0 [10aBaeMoro Ha
BXOJ[ YHCJIA.



Mooyne 2. 3nakomcmeo ¢ Konnekyuamu

- s crpoxm '1234567890abedefghij' BriBeiTe BCe CUMBOMEI ¢ YETHBIMU
HOMEPaMH.

- HaH uncnoBoi crucok 3meMeHToB. COCTaBBTE M3 HErO0 HOBBIM CITHCOK, B
KOTOPBIH IIONaayT TOIBKO 3JIEMEHTH! MeHbIne 100

- Hanummre ¢yHKumio nposepky 4eTHOCTH ymcCIa.

- IlpenctaBeTe B BHIE chHcKa CTpok TeKcT 'One;two;three;four;five’,
paszenus ero 1no cuMBoy ;'

- Hanmnuwre namM61a-byHKIHIO 1S CO3AaHUS CIIHCKA MOM0KUTETbHbIX YHCET
13 crvcka Buza [19, -8, 4, 0, -2, 15].

Mooyns 3. Paboma c wucnosvimu dannvimu NumPy (Numerical Python)

- Ha Bxozne QyHkuus nomy4aer ctpoky minu crucok uucen. ITpeoGpasyiite ux
B MHOXECTBO U IIOCYUTANTE Er0 MOLIHOCTb.

- Cuuraiite ¢aitn uemukom mpu nomomu Meroma read(). BuiemuTe B
00paTHOM TOpsAJIKe CONEPIKUMOE Beero (haita.

- Cuuraiite u3 Qaiina maccus. Beraucnute cpennee u CpeIHEKBaIpaTHYHOE
OTKJIOHEHHUE 3IIEMEHTOB.

- IlocTpoiite Ha 06mux ocsx rpaduku f(x) = x u f(x) = 1/x.

Moodynv 4. Ananus oannvix c nomowvio 6ubnuomexu pandas

- Cunraiite u3 csv ¢aiina TaHHBIe, HoNOXHUTe UX natadpeitv Pandas u
BBIBEJIUTE Ha 5KpaH nepsble 10 cTpok.

- Jlan ¢peiiM IaHHBIX ¢ YKUCIOBBIMH cTon6maMi. C MOMOIIBIO byHKIUH
pd.plotting.scatter_matrix() cosnaiite MaTpuily TOYeYHBIX rpadMKOB TS Beex
CTOJIOIIOB. :

- lan maTadpeiiM co cBoIHOM TaOIULIEH KUBOTHBIX B 300I1apKe, coaepxallei
HOMED, BUA ¥ HOPMY NUTHEBOH BOABI B CYTKM. C ITOMOLIBIO METO/IOB arperanuu
MOCYUTANTE KOJIUIECTBO BUIOB JKUBOTHBIX ¥ 00LLIeH 065eM TpeGyeMo BObL.

7. CocTaBUTEJH NPOrpaMMBbI

Manees Anexce#t BukropoBuu, nupektop Ilemtpa passutus UT-
obpazoBanuss MOTHU '

Kyknun Epremnit IOpbeBuy, crapmmii mpemomasarens Ypanbckoro
DenepanbHOr0 YHUBEPCHUTETA, M.H.C. MHCTHTYTa MaTeMaTHKM ¥ MEXaHUKH ¥YpO
PAH :

Cospikun Annpeii BiaguMupoBHd, K. T. H., 3aMECTUTEND aupekTopa Llentpa
pasButus MT-o6pa3zoBanus MOTU

MaprembsiioB Poman FOpseBry, 3amectutens aupekropa Ilentpa pa3BHTHS
HT-o6pazoBanus MOTH

Hapesckuit Cepreii ['pHropseBrd, pyKoBOAUTEN IPYIIITBI Ilentpa pazButus
HT-o6pazoBanus MOTU



CeipuoBa Enena JleonunoBHa, PhD, k. mex. H., JOLEHT, PyKOBOJHTEIb
npoekToB Llentpa passutus UT-obpazoBanus MOTHU

Toxmaxosa Onera BuxropoBra, PhD, k. men. H., JOLIEHT, CIENUANNCT 110
y4ebHO-MeTonu4eckoi paGore Llentpa passutus UT-o6pazoBanus MOTU

CornacoBaHo CoruacoBano
Benymuii cnenuanucr otmena Hupexrop LIPUTO
COIIPOBOXIEHU 00pa30oBaTEIbHBIX

IporpamMmm

4/»«“ /_ JK.M. 3y6rioBa //ZL“‘:} A. B. Majiee
v



DenepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTeNIbHOE YUPEICHHE
BBICIIIETO 00pa30BaHHUS
«MockoBckai QH3UKO-TeXHHYECKHI MHCTUTYT
(HarMoOHAILHBIN HCCIeI0BaTEIbCKHUI YHHBEPCUTET)»

BBIIIMCKA U3 ITPOTOKOJIA Ne 8

3acelaHus y4eOHO-MeTOIHYecKoro coBeTa o1 29 mapra 2023 roaa.

IIOBECTKA:

PaccMoTperue 10M0THUTEIBHEIX 0611e06pa3oBaTebHEX H IPO(ECCHOHATBHBIX IIpOrpaMM.

IIpopexTop mo y4yebHoi pabote A. A. BopoHOB

CJIYIIIAJIA: 3amecTutens aupekTopa I{eHTpa J0NONHHTENIBHOTO, I0NOIHETEIEHOI0
11po)ecCHOHANBHOTO U OHNaiiH-06pasoBanus «I1Y CKy Pribaxory A.U. o npexacraBneHnu
JIOTIOJIHUTEIIBHBIX 00Ie00pa3oBaTeNbHEIX H IPO(ECCHOHATLHBIX IPOrPAMM. (lenTtp «ITYCK»
M®THN).

ITOCTAHOBUIJIN:
PexoMeH10BaTh K yTBEPIKICHHIO B YCTAHOBJIEHHOM ITOPSIIKE JIOTIOJIHUTEILHY IO
061meobpasoBaTebHyIO MPOrpaMMy «AHaIM3 TaHHEX Ha Pythony.

Pemenne npuHsTO €MHOIIIACHO.

CDopMa IIPOBEICHHSA 3accaJaHus: 3a04YHasl.

A.A. BopoHos

M.B. bepesnukoga




