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PABOYAS TIPOT'PAMMA
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POrpaMM.

Pa3zpaboTuuku nporpammsi:

WBanosa H.A. - yuntens ¢pu3uku BeiciIei KBaMU()UKAIIMOHHON KaTETOpUu

r. JIyra - 2023



IHosicHuTEIbHAA 3aNIMCKA

[Iporpamma kypca «VCKyCCTBEHHBI MHTEIUIEKT» COCTaBJIEHA ISl 7—9 KIlacCOB B COOTBETCTBUU
¢ TpeboBanusaMu PI'OC ocHoBHOTO 00IIET0 00pa3oBanus (npuka3z MunmpocsemeHust Ne 287 ot
31 mas 2021 r.), ¢ y4eToM NPEeMCTBEHHOCTH MPOTrpaMM HadajbHOTO, OCHOBHOTO U CPEIHEr0
obmero oOpaszoBanusi. IIporpaMma npeaHasHadeHa [UIs TNPOJODKEHUS OOY4YeHHsS OCHOBaM
HCKYCCTBEHHOT'O HMHTEJJIEKTa M OPUEHTHPOBAaHA HAa aHAIM3 JIaHHBIX, BBEJACHHE B MAIIMHHOE
oOyyeHre Ha 0a30BOM YpOBHE. 3a TOCIEIHHME ACCATHWIETHS BO MHOTMX OOJIACTSX HAyKd M
WHAYCTPUU CTajy HaKalJIMBaThCsl OOJbIIMEe OOBEMBl JAHHBIX, a TAKXKE CTaJd Pa3BUBATHCS
METOAbl MALIMHHOTO OOy4YeHUs, MO3BOJAIONIME W3BJIEKATh M3 O3TUX JAaHHBIX 3HAHUA U
SKOHOMHUYECKYIO MOJb3Y.

Jlnst 6a30BOT0O YPOBHS IMPOrpaMMOi NIPETYyCMOTPEH MPOIEAEBTUUECKUN pa3/ies aHaau3a JaHHBIX
B DJIEKTPOHHBIX TaOJIMIIAX, a TAaK)KE€ OCHOBBI IporpaMMupoBanus Ha Python, ananu3 naHHBIX Ha
Python. OcHoBomnonararomieii TeMoil sBIsieTcs BBeIeHHE B IporpammupoBanue Ha Python.
CdopmupoBaHHble y ydaluxcs 3HaHMS M yMEHHs B oOiacTu mporpammupoBanus Ha Python
OyAyT B JalbHEHIIEM HCIOJIb30BaHbl NMPH U3yYCHUM aHAIM3a JaHHBIX Ha CTYMEHW OCHOBHOTO
oOmiero oOpa3oBaHMsI U MalIMHHOTO OOY4YeHMsI Ha CTYNEHU CpEJHEro oOIIiero oOpa3oBaHMSL.
Data Science — oiHa U3 caMbIX HPOTPECCHUBHBIX 00jacTeil B MPOTrpaMMHUPOBAHMM CETOMHS, a
Python — camblii momymisipHBII W pacHpOCTpaHEHHBIH S3bIK, MCIOJB3YEMBIH MJIs aHaiu3a
naHHbIX. He ynuBuTEeNnpHO, 4TO /1B 3TH 00ACTH 3HAHUN aKTUBHO M3YYAIOTCS M NMPUMEHSIOTCS
CHEeIMATUCTAMH JUIsl TIOCTPOCHMSI TMPEAUKTHUBHBIX MOJENeH, BU3yalIH3alMu U PadOTHl C
naHHbIMU. Kypc MO3BOJMT yyamumcsi OCBOUTh OCHOBHBIE HHCTPYMEHTBI PaOOThl U MPHUCTYIUTh
K IIOCTPOEHUIO Mojieel u pabore ¢ JaHHBIMU. B Xo7e ocBoeHHs yuyeOHOro martepuana Kypea y
yuamuxcs (GopMupyeTrcs yCTOHUMBBIM MHTEpeC K W3YyUEHHIO JaHHOW TEeMBbl U 3aKJaJbIBaeTCs
0a3a 8 TPOAOIDKEHUS HU3YYEHUS METOJIOB MAIIMHHOTO OOy4YeHHs Ha CTYIEeHHM CPEIHEro
o01ero oopazoBaHHUs.

[IporpamMma pa3paboTaHa B COOTBETCTBUM C OJHUM U3 JUJAKTHYECKUX MPHUHIMUIIOB —
IIPUHLIAIIOM IpeeMCTBEHHOCTH. ConepikaHue MporpamMMmbl HaxXOJUTCS B TECHOM CBA3M C
MaTepuajioM JJisi HadaJdbHOTO OOIIero oOpa3oBaHWs, a TAKXKE SIBISACTCS HEOOXOIUMBIM ISt
MOCTEIYIONIEr0 U3Y4YEeHUsI Ha CTYNEHHM CPEAHEro oO0Iero odpazoBaHMsA. DTO — JIMHHUSA S3bIKa
nporpamMmmupoBanus Python, ocBoeHHne KOTOpPOro HauMHAETCS B OCHOBHOM IIIKOJIE, M CKBO3HAs
JIMHUS MAIIMHHOTO 00yUYeHHsI, OCBOEHUE KOTOPOT0 HAYMHACTCS Ha MPOMEIEBTUYECKOM YPOBHE B
Ha4yaJbHOW U OCHOBHOM IIIKOJIE ¥ TIPOJIOJKAETCS Jlajiee B CPEIHEH IIKOJIE.

K 3aBepiiennto o0yuyeHHs MO MpOrpaMMe ydaliuecs TO0JDKHbI MOHUMATh aKTyalbHOCTh aHalu3a
JaHHBIX, €ro OCHOBHbIE OO0JacTH TNPHUMEHEHHS U MeTonabl peanuzanuu. I[Iporpamma
IperonaraeT, 4Yro y yJammxcst Oyaer copMUpOBaHO LEJIOCTHOE Npe/ICTaBlIeHHe 00 aHaiu3e
JAHHBIX, pean3allii METOJIOB aHaJu3a JaHHbIX Ha s3bike Python, ero cdepax npumenenus.



JlaHHBI Kypc omMpaercs Ha (yHIAMEHTAJIbHBIE TUIAKTUYECKUE MPUHIUIMbBI, TaKHe Kak
IMPAKTUKO-OPUECHTUPOBAHHOCTb, HAYYHOCTh U JOCTYITHOCTb, HCJIOCTHOCTHE M HECIPECPBIBHOCTH, a
TaKK€ HHHOBALMOHHBIE METOABI TMPOOJIEMHO-PA3BUBAIOIIEIO M CMEIIAHHOTO OOy4YeHHS,
IPOrPaMMHO-IIPOEKTHOTO M HCCIIEAOBATENBCKOrO MOJAXO0A0B. B KOHIE Kaxaoro ypoka
IIPUCYTCTBYIOT BONPOCHI U 3a/laHusl, MHOTHE M3 KOTOPBIX OPHUEHTHUPOBAHBl HA KOJIJIEKTUBHOE
o0CyKJeHHe, TUCKYCCUH, BEIPAOOTKY KOJJIEKTUBHOTO MHEHHS.

Ocoboe MecTo B pealu3aliil MPOrpaMMbl OTBOAMTCS BHUACOJICKLHUSM, OHJIAH-pecypcam,
TpeHaxkxepaM. Bce 3To co3maer HeoOXoauMBbIe YCIOBUS Ul (POPMHUPOBAHUS CaMOCTOATEIIBHOCTU
B IUIAHUPOBAaHMM Y4eOHOM JEATETBbHOCTH, B OpraHM3allMM Y4eOHOrO COTPYAHHUYECTBA, B
pacrpesielleHud posiell IpU pelleHuH y4eOHbIX 3a7ad U npoOineM. Heorbemiemoll 4acTbro
MIPOTPaMMBI SBIISICTCS MIPOCKTHAS JESITEIbHOCTD 00YYaIOIIIXCS.

W3ydyeHne pa3nuyHBIX AacleKTOB aHajln3a JaHHBIX IO3BOJIUT CPOPMHUPOBATH Y YYaIIUXCS
CMOCOOHOCTh K AaHAJIMTUYECKOM U MPOrHOCTUYECKON JesTenbHOCTH. [loMck OTBETOB Ha
npoOJeMHBIE  BOMPOCHI,  pEIIeHWe  MPOOJIEMHBIX W  HUCCIENOBATEeIbCKUX  3aJaHUM,
MHTETPUPOBAHHBIX B COJEp)KaHHE, HAlpaBlieHO Ha (OPMHUPOBAHME Y YYAIIMXCS LEIOCTHOTO
CUCTCMHOT'O MBIIIJICHUA, KOTOPOC IMO3BOJUT UM OLUCHUTH C(l)OpMHpOBaHHBIﬁ KpyT IIOCTOSAHHBIX
MHTEPECOB U OCYIIECTBUTh OCO3HAHHBIN BHIOOp JNanbHEHIIel 0Opa3oBaTENbHOM TPAaeKTOPHH U
po¢eCCHOHATBHOIO CAMOOIIPEIECIICHHSL.

Leas u 3axaum kypca. [aBHas 1enp Kypca — JAaTh ydamuMmcsi 0a30Boe IpeJCcTaBlIeHHE 00
AHAJIN3C MOaHHBIX MW pCalu3alliid OCHOBHBIX MCETOJOB aHA/JIM3a AaHHBIX Ha SA3BIKE PythOl’l,
MIO3HAKOMUTH C TEPMHUHOJIOTMEN NCKYCCTBEHHOIO MHTEJUIEKTA U HAYYUTh IPUMEHSTh HEKOTOPHIE
13 €Tr0 METOJ0B IJId PCIICHUA IMPAKTUYCCKUX 3aaaY.

LleseBasi ayauTopus Kypca. Yuamecs 7—9 kinaccoB 0011e00pazoBaTeIbHbIX HIKOJ.

Mecto kypca «/ckycCTBEHHBIH HHTEIIIEKT» B yUeOHOM IJIaHe.

HeHHOCTHble OPHEHTUPLI COACPKAHUA U PeaIU3allUi MPOrpaMmbl

Copep:xaHue MpPOrpaMMbl HOCUT MEXJIUCIUIUIMHAPHBIN Xapakrep. EcTecTBeHHBIM 00pa3zom
BBITJISITUT €r0 BO3MOYXKHAsE MHTErpalysl ¢ JUCUMIUIMHAMY TpeAMeTHON obnactu «MaTtemaTuka u
nHpopmMaTuka». PazBuTue JIOrMYeCKOro v aaropuTMHUYECKOTO MBIIIEHUS, OCYIIECTBIsIEMOE Ha
ypoKax MO 3TUM AMCHUIUIMHAM, CIYXXHUT 3a7ade (OpPMHUPOBAHUS HEOOXOJMMOH OCHOBBI, Ha
KOTOpOH B JajibHeHIIeM OyJeT OCYIIECTBJICH Mepexo] K MAlIMHHOMY OOYYEeHHIO Ha CTYNEHHU
cpenHero odmero oopazoBaHusl.

Uepes ucCnonb30BaHUE Pa3IWYHBIX JAaTaceTOB W aHalIM3 JaHHBIX CHUHTE3UPYIOTCS 3HAHUS U
YMEHUS YJalluXxcs, MOoJlyueHHbIE UIMU Ha ypoKax reorpaduu, GuU3uku, OMOJIOTUN U IPYTHX.
Heorbemiemoii 4acTbio MpOrpaMMbl SIBJISIETCS peald3alys IMPOEKTHOTO MeToja OO0ydyeHUs.
IIporpaMMoil TPeayCMOTPEHO BBIIIOJIHEHUE TaKUX IPOEKTOB Kak «CTaTHCTUYECKUH METOJ
aHaJlM3a JaHHbBIX», «Pa3iauuHble BapHaHTHl MPOrPAMMHUPOBAHMS IUKIMUYECKOIO alrOpUTMay,
«Hauana mnporpammupoBanusi Ha Python». I[IpoekTel 1o cBoeil IUIAKTUYECKOH CYIIHOCTH
HaleleHbl Ha (OpPMHUpPOBAHHME CIIOCOOHOCTEH, MO3BOJSIOMIMX A(PGEKTUBHO JEUCTBOBaThH B
peanbHOM >KM3HEHHOM curyarmu. OOnagas UMM, YydYalquecs MOTYT aJanTHpOBaThCsi K
M3MEHSAIOIIMMCSL YCJIOBUSM, OPHUEHTHUPOBATHCS B Pa3HOOOpa3HBIX CHUTyalusiX, paboTaTh B
KOMaHJIE.

[Ipu paboTe HaJg NPOEKTOM MOSIBISIETCS HCKIIOYUTENIbHAs BO3MOXKHOCTH (DOPMHUpOBAHUS Y
yyaluxcs KOMIIETEHTHOCTH pa3pelieHust npobieM (MOCKOJBbKY 00s3aTeIbHBIM yCIOBHEM
pealin3aliyd METO/a MPOEKTOB B IIKOJIE SIBIISIETCS PELEHHE y4yalluMCcs COOCTBEHHBIX MpPOOIeM
CpeACTBaMH IMPOEKTa), a TaKXKe OCBOCHHE CIIOCOOOB JIEATEIBHOCTH, COCTABISIOIIMX
KOMMYHHMKATHBHYIO U HH()OPMALIMOHHYO KOMIIETEHTHOCTH.

IInanupyemble pe3yibTaThl 0OCBOEHHA YU4eOHOI0 Kypca



@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS OCHOBHOM
o0pa3oBaTeNbHON MPOTPaMMBl CPEIHEro 00Imero o0pa3oBaHUS: JIMYHOCTHBIM pPE3yIbTaTam
(Tabmuma 1); MetanpeaAMETHBIM pe3yibTaTaM (Tabiauna 2); MpeIMEeTHbIM pe3yibTaTaM (Tabiuna

3).

Tao6auua 1
JInyHOCTHBIE Pe3yJIbTAThI

TpedoBanune ®I'OC Yem gocruraercs
JIMYHOCTHBIE ~ pe3yNbTaThl, OOCCIICUYUBAIONIUE  AJANTAIHIO T
oOydaromerocss K H3MEHSIOMMMCS YCIOBUSIM COIMAIBHON U
9 «BBenenue B
TIPUPOJTHON CpeIbl: .
HCKYCCTBEHHBIN
YMCHHE Dacrio3HaBaTh KOHKPETHbIC MPUMEPBI TOHATHS MO | =
XapaKTEPHBIM MPU3HAKAM, BBITONHATE ONEPALMH B COOTBETCTBHA | o " ’
C ONpeleNeHHeM U MPOCTEHINIMMU CBOMCTBAMHM  TOHATHUSA,
MPOrPaMMHUPOBAHUS Ha
KOHKPETU3UPOBAThH MOHATHE MPUMEPAMH, UCIIOJIE30BATh MOHITHE Python
b

M €ro CBOWMCTBa npu pCeIICHUH 3aldda4, a TaK¥XKE OICPHPOBATH

«AHann3 TaHHBIX B

TCPMUHAMU W  HOPCACTABJICHUSAMU B obnactu KOHICTIITUN
¥ SJICKTPOHHBIX Ta6m/1uax».
YCTOUYHUBOI'O PA3BUTHUS
HCHHOCTI/I HAay4YHOI'O IIO3HAHUA:
OBJIaACHHUEC OCHOBHBIMH HaBbIKaMH HCCHCHOB&TGHBCKOﬁ

JeSATETLHOCTH, YCTAHOBKA HA OCMBICIICHUE OIbITa, HAOJIOACHHM,
MOCTYNKOB M CTPEMJICHHE COBEPILEHCTBOBATH MYyTH JOCTHKECHUS
WHIWBHUIyATBHOTO ¥ KOJIJIEKTUBHOTO OJIaroroyyust

Pa3nensl «AHann3 JaHHBIX
B BHGKTpOHHBIX Ta6n1/1uax»‘

Taoauma 2
MeTranpeameTHsblie pe3yJabTaThl

Tpedosanne PI'OC

Yem pocTuraercs

YMeHHe caMOCTOSTENbHO TUIAHUPOBATh MYTH JIOCTIDKEHUS 1IETH,
B TOM YHCJIC aJlbTepHATUBHBIC, OCO3HAHHO BBHIOMpATh HamboJee
s¢dekTuBHBIE CMOCOOBI pelIeHUs Y4eOHBIX M TMO3HABATEIbHBIX
3aad4.

[IpoekTHbIe 3a1aHUS

YMeHue olieHHMBAaTh IMPABUJIBHOCTDH BBIITOJIHCHUSA yqe6H0171 3aJa4u,
COOCTBEHHBIE BO3MOKHOCTH €€ pelIcHus.

Paznensl «AHanu3 JaHHBIX
B QJIEKTPOHHBIX TAa0JINLIAX,
«AHaIWM3  JaHHBIX ~ Ha
Python»

YMeHue  ompenensaTh  MOHATHSA,  CO3AaBaTh  00O0OIIEHUS,
yCTaHABIUBATh AHAJIOTHU, KIACCU(PUIMPOBATh, YCTAHABIHBATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKHE
paccyXaeHus, YMO3aKIoueHHs] (MHAYKTUBHBIC, JCITyKTUBHBIE U
10 aHAJIOTHH) U JCJIaTh BBIBOJIBL.

Pa3znensl «AHanu3 JaHHBIX
B DJICKTPOHHBIX TaOJIUIIAX»,
«Amnanus JTAaHHBIX Ha
Python»

Vmenue CO3/1aBaTb, IIPUMCHATL U Hp606p330BBIBaTB 3HaKHM H
CHUMBOJIbI, MOJCIM W CXCMbl [JIsI PCUHICHHUA y‘-Ie6HbIX u
IIO3HABaTCJIIbHbIX 3aJa4.

Pa3snensl «AHanu3 AaHHBIX
B QJIEKTPOHHBIX Ta0JIMLAX,
«AHanu3  JAaHHBIX ~ Ha
Python»




dopMHUpoBaHWE © Pa3BUTHE KOMIICTCHTHOCTH B
ucnonb3oBanusa UKT (MKT-koMrereHInm).

oOJractu

Pa3nensl «AHann3 JaHHBIX
B DJIGKTPOHHBIX TA0JIUIIAX,

«AHanu3 JAHHBIX  Ha
Python»
Taoauma 3
IIpenmeTHble pe3yJIbTaThl
TpedoBanue ®PI'OC Yem gocTuraercsi
@®opmupoBaHre HMHYOPMAIMOHHOW W  anropuTMudeckoit | Paznensr
KyJbTYpbl, (GOpMHpOBaHHUE MPEICTABICHUS O KOMIbIOTepe Kak | «OCHOBBI MPOrpaMMUPOBAHUS
YHHUBEPCAJIBHOM  yCTpoiicTBe  00paboTku  uH(opmarnuu, | Ha Pythony»

Pa3BUTHE OCHOBHBIX HAaBBIKOB U YMeHI/II\/'I HCITIOJIB30BaHUA
KOMITBIOTCPHBIX YCTpOﬁCTB.

«Ananu3 gaHHbIx Ha Pythony

®opmMupoBaHue MpEACTaBICHUS 00 OCHOBHBIX H3Yy4aeMbIX
HNOHATHAX (MH(OpPMAIHsL, aITOPUTM, MOJEIb) U UX CBOUCTBAX.

Paznensl «AHanu3 NaHHBIX B
ANEKTPOHHBIX TAOIHUIIAX»,
«OCHOBBI TPOrpaMMHUPOBAHUS
Ha Python»

«Ananmu3 manHeix Ha Pythony,
«BBeneHue B MalIMHHOE
oOyuenue Ha Pythony»

PazButue AITOPUTMHUYCCKOI'0 MBINIJICHUS, H€O6XOIII/IMOFO JJIA
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU B COBPEMCHHOM O6H.[€CTB€;
Pa3BUTHUC YMCHI/If/'I COCTaBUTbL W 3alUCaTbh AJTrOpUTM JJId

Pasnensl «AHanM3 MaHHBIX B
3JICKTPOHHBIX TaOIUIAX»,
«Ananu3 naHHeix Ha Pythony,

KOHKPETHOTO HCHOJHUTENS; (popmMupoBaHue 3HaHH 00 | «OCHOBBI MAaIIMHHOTO
AITOPUTMHYECKUX KOHCTPYKIIMSX, JIOTMUECKUX 3HAYCHHUSIX M | OOyUCHUS»
oTieparmsx; 3HaKOMCTBO C OIHUM M3  SI3BIKOB
MpOrpaMMHUPOBaHUSI W OCHOBHBIMH  aJITOPUTMUYECKUMHU
CTPYKTypamMu — JIMHEHHOM, YCIIOBHOM M ITUKJIMYECKOM.

Paznenst «OCHOBBI
dopmupoBaHue YMEHUI (opMaliu3allui U CTPYKTYPUPOBAHUS | IPOrPAMMUPOBAHUS Ha

uHpOpPMaLMK, YMEHHUS BBIOMpATh CIOCOO MpPEICTaBICHUS
JAHHBIX B COOTBETCTBUU C IOCTaBJIEHHON 3ajaueil (TaOuuLbL,
CXeMbl, Tpaduku, JHarpaMMbl) C  HCIOJb30BAHUEM
COOTBETCTBYIOLIMX IPOTrPAMMHBIX CPEICTB OOPaOOTKHU 1aHHBIX

Python», «AHanu3 maHHBIX B
3JICKTPOHHBIX TAOJIHIIAX»,
«AHanmu3 naHHeIX Ha Pythony,
«BBegenne B MalIMHHOE
oOyuenue Ha Pythony

®opmMupoBaHKE HABBIKOB M YMEHUH 06€30I1aCHOTO U
11€J1eCO00pa3HOro NOBEJEHUS IPU PabOTE ¢ KOMIBbIOTEPHBIMU
nporpaMMamu u B ceTd HTepHeT, yMeHHs cOOII01aTh HOPMBI
MH(GOPMaLIMOHHON ITUKH U IpaBa

Paznen «BBeneunue B
HUCKYCCTBEHHBIN MHTEIIIIEKT)

Y4yeOHO-TeMaTHYEeCKUH JIaH
B oaTOoM pasnene mNpUBOAMTCA BapHAHT IIAaHUPOBAHUS

3aHSATUMA, PACCUUTAHHBIM Ha

MUHHMMaJIbHBIN yueOHblid 1uiaH. [IpencraBineH mepedyeHpb MIaHUPYEMBIX PEe3yJIbTaTOB OCBOEHUS
IporpaMMsl Ajs1 6a30BOr0 BapHaHTa y4eOHOro IUIaHupoBaHMs. Pasnnuue 6a30BOro ypoBHs OT
yIIIyOJIEHHOTO Kypca MpOSIBIISICTCS B CTENIEHH TIyOMHBI M KaueCTBa OCBOCHUS TEOPETHYECKOTO
MaTepraia U MOJIy4eHHbIX IPAKTUYECKUX HABBIKOB.

TemaTnuyeckoe NJIAHMPOBAHME C ONpeJejieHHeM OCHOBHBIX BUOB YUeOHOil 1esiTe IbHOCTH
Taoaumna 4
«HcKycCTBEHHBIH MHTEJIEKT)



HaunmenoBan
He TeMbIl

Kparkoe cogepxxanue

Buabl yueOHOM 1esiTeJIbHOCTH




1. Beenenne 8 UM 1 MO
1.1 | BBemenme B | IIpornozupoBanue, ananus, | Ananumuyeckas: TOUCK OTBETOB Ha
MalINHHOE o0yueHue, JlaHHBIE, | BOIPOCHI yUUTe,
o0y4eHue MIPU3HAKH, QJIITOPUTM, | CAMOCTOSITENIbHBIN MTOMCK
UCKYCCTBEHHBII HMHTEIIEKT, | MHGOpMaIUK npu pelLeHnn
MalIMHHOE 00yueHue MIOCTaBJIEHHBIX 33/a4.
Kommynukayuonnasa:  KoMaHIHas
pabota, OTBEThl Ha BONPOCHI
YUUTENs, UTPOBast IPAKTHKA.
Ilpakmuueckas: ydacTue B WIpeE,
paboTa ¢ UTPOBBIM TPEHAKEPOM.
Pegrexcusnas: pednexcus
METOOM «6 LA
2.  AHaJM3 IaHHBIX B 3JIeKTPOHHBIX Ta0IUIaxX
2.1 | Hayka o | Hayka 0 JNAHHBIX, | AHanumuueckas: TOUCK OTBETOB HA
JaHHBIX. npodeccun B 06J1aCTH HAYKH | BOIIPOCHI YUUTE,
bonbime O JaHHBIX, JIaHHBIE U | CAMOCTOSITENIbHBII MTOMCK
JlaHHBIE OosplIMe JIaHHBIE, METOJbI | MH(pOpMAIU npu peleHnn
paboThI ¢ JAHHBIMU MOCTaBJIEHHBIX 33/1a4.
Kommynuxayuonnas: ydactue BO
(dbpoHTATTEHOM 00CyXIeHNH,
OTBETHI HA BOIIPOCHI YUUTEISL.
Ipaxmuueckas: pelieHue
IpeIaraeMblx 3ajaHuif
cpenctBamu Excel.
Pegpnexcuenas:
o0cyxaeHne KOHTPOJIbHBIX
BOIIPOCOB M TOJABEACHHUE HTOTOB
BBITIOJTHEHUS MIPAKTHYECKOTO
3aJlaHus
2.2 | OnucarenpHasg | TabnuuHkIe JIaHHbIe, | AHanumuyeckas: TOUCK OTBETOB HA
CTaTUCTHKA. METObI paboThI C | BONPOCHI yUUTE,
TaGnmu4nbIe TaOTMYHBIMHU JAHHBIMH, | CAMOCTOSTEIbHBIN MTOMCK
JTaHHbIE 0a30BbIe MHCTPYMEHTHI | UHPOpMAaLIUU npu peleHnn
TaOJIMIHOTO IpoLeccopa | MOCTAaBJIEHHBIX 3a/au.
Excel, cOop u obGoramenue | Kommynuxayuonuas: ydactue BO
JTAHHBIX (bpoHTaTHEHOM o0cCyXJ1eH!H,
OTBETHI Ha BOIPOCHI YUUTEIS.
IIpakxmuueckas: pelieHne
Ipe/UlaraéMbIX 3alaHui.
Pegrexcuenas:
o0cyx/ieHue KOHTPOJIbHBIX
BOIIPOCOB M TOJBEACHUE HTOTOB
BBITOJIHEHUS MPAaKTUYECKOT 0
3aJlaHus
2.3 | O6paboTka CTaTUCTUYECKHE MOKa3aTeN!, | Anarumuueckas: IOUCK OTBETOB Ha
JAHHBIX Mepbl LEHTPAIbHOMU | BOIIPOCHI yUHTENS,




CpeAcTBaMu TEHJICHIINY, BCTPOCHHBIE | CAMOCTOSITEIbHBIIHI MTOWCK
JNEKTPOHHON | QyHKIUU =CYET(), | unpopmanun pu penieHnn
TaOJUIIBI =CYMMY(), =CP3HAUY(), | mocTaBlIeHHBIX 3a]ad.
=MAKC(), =MWH(), | Kommynuxayuonnas: ydactue BO
=MOJA(), =MEJIMAHA() | dpoHTanbHOM 00CyXK/IeHUH,
OTBETHI Ha BOIPOCHI YUHUTEIIS.
IIpakmuueckas: peuieHue
MpeIIaracMbIX 3aJaHui
cpenctBamu Excel.
Pegrnexcusnas:
o0cyxieHune KOHTPOJIbHBIX
BOTIPOCOB M TIOJIBEJICHHE HWTOTOB
BBITIOJTHEHUS MPAaKTUYECKOT0
3aJaHHS
2.4 | O6paboTka IlepBuuHBIl aHAIN3 NAaHHBIX, | AHarumuueckas: IOUCK OTBETOB Ha
JTAHHBIX. 9Tanbl paboThl C JaHHBIMH, | BOIIPOCHI YUUTEI,
[TepBuuHbIii BCTPOEHHbBIE GYHKIIUH | CAMOCTOSITENbHBIH MTOKCK
aHanms3 =CUETECJIN(), uHQOpPMallMM ~ OpH  PENIEHUH
=CUETECJIMMH(), MMOCTaBJICHHBIX 3aJ1a4.
=CP3HAYECJIN(), Kommynuxayuonnas: ydactue BO
=CP3HAYECJIMMH(), (bpoHTaTBLHOM o0cCyXIeH!H,
=CYMMECIJIN(), OTBETHI HA BOIIPOCHI YUHUTEIIS.
=CYMMECJIMMH() IIpaxmuueckas: pelieHue
MpeIIaracMbIX 3aaHui
cpenctBamu Excel.
Pegrexcuenas:
o0CyXJeHHe KOHTPOJIBHBIX
BOTIPOCOB M TIO/IBEJICHHE HWTOTOB
BBITIOJTHEHUS MIPAKTHYECKOTO
3ajaHAs
2.5 | Buszyanuzauus | Busyanuzanus JNAHHBIX, | AHanumuueckas: MOUCK OTBETOB HA
JTAHHBIX BU3YaJIbHBIN aHaJu3 | BOIPOCHI YUHUTE,
JTAHHBIX, rpaduky, | caMoCTOATEIbHBIN MTOMCK
IUarpamMmbl, THCTOTpamMMbl, | HHGOpMaUu npu pelieHuu
KOHCTPYKTOp AJisi pabOThl C | MOCTAaBJIEHHBIX 3a/ad.
JrarpaMMaMu u ux | Kommynukayuonnas: ydacTHE BO
dhopmaTtupoBaHue (dhpoHTATTEHOM 00CyXICHNH,
OTBETHI Ha BOIPOCHI YUHUTEIIS.
Ipaxmuueckas: pelieHue
MpEeLIaracMbIX 3aaHui
cpenctBamu Excel.
Peghnexcuenas:
oOcyxJeHHe KOHTPOJIbHBIX
BOIPOCOB M TO/IBEJICHHE HTOTOB
BBITIOJTHEHUS MIPAKTHYECKOTO
3aJlaHusl.
2.6 | Cratuctuueck | CtaTuctrueckui aHanu3 | Ananumuueckas: IOUCK OTBETOB Ha
uit aHalu3 | JTaHHBIX, BHU3YaJH3aIys | BOMPOCHI YUUTEIS,
JTAHHBIX. TTAHHBIX c TIOMOIIIBIO | CAMOCTOSTEIBHBIH TTOHCK
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Koppensamuon
HBII aHAJIN3

auarpamMmbl - pa3bpoca |
pacuera koadurmenTa
KOoppensuu, Kod(p@uuueHt
koppessuyu [Iupcona

uHpOpMaLUU npu
MOCTaBJICHHBIX 3a]1a4.
Kommynukayuonnas: ydactue BO
(dbpoHTATTEHOM 00CyXIeHHH,
OTBETHI Ha BOIPOCHI YUHUTEIIS.

peneHnn

Ipaxmuueckas: perieHne
MpeIaraeMbIx 3alaHui
cpenctBamu Excel.
Pegpnexcuenas:
o0cyxaeHne KOHTPOJIbHBIX
BOINPOCOB M TMOJBEJCHUE HTOTOB
BBITIOJTHECHUS MPaKTUIECKOTO
3a/JaHus
2.7 | Cratuctuueck | [loctpoenue Ananumuyeckas: TIOUCK OTBETOB Ha
uit aHalM3 | MaTeMaTUYeCKOH  MOJIENU | BOMIPOCHI YUUTENS,
JTAHHBIX. JIMHENHOMN (mapHOIi) | caMOCTOSATENbHBIN ITOUCK
JluneiHbII 3aBHUCHUMOCTH u ee | uHbopMauu npu pelieHuu
PETPECCHOHHBI | MHTEPIIPETALIUS MOCTABJICHHBIX 3a/1a4.
it aHanmu3 Kommynurxayuonnas: ydactue BO
(bpoHTATBHOM 00CyXIeHUH,
OTBETHI Ha BOMPOCHI YUUTEIS.
IIpakxmuueckas: perieHne
npearaeMbix 3alaHui
cpenctBamu Excel.
Peghnexcuenas:
o0CyX/1eHue KOHTPOJIBHBIX
BONIPOCOB M TOJBEACHHUE WTOTOB
BBITIOJTHEHUS MPAaKTUYECKOTO
3a/laHus
2.8 | IIpoekr [onsatus pasnena «AHanu3 | Anarumuyeckas: TIOMCK OTBETOB HA
«CratucTtuyec | JaHHBIX B 3JIEKTPOHHBIX | BOIIPOCHI yUHTeNS,
KU MeTOJI | Tabmumax» CaMOCTOSTEIIbHBIN TIOUCK
aHaJIM3a uHbopMauu npu pelieHuu
JTAHHBIX) MOCTaBJICHHBIX 3a/1a4.
Kommynurxayuonnas: yvactue BO
(bpoHTATBHOM o0cyXIeHUH,
OTBETHI Ha BOIIPOCHI YUUTEIIS.
Ilpaxmuueckas: pelieHue
npearaeMbIx 3a/laHui
cpenctBamu Excel.
Pegrexcuenas:
o0Ccyx1eHue KOHTPOJIBHBIX
BOIIPOCOB M TMOJBEACHUE HTOTOB
BBITIOJTHEHUS MPAaKTUYECKOTO
3aJlaHus
3.

OCHOBBI fI3bIKA NPOT

ammupoBanusi Python

3.1

AnroputMmel u
UCIIOJIHUTEIH.

HcnosHuTens, alropuTM.
CrocoOs1 3aucu

Ananumuueckas: IOUCK OTBETOB Ha
BOIIPOCHI YUUTEIA,
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CriocoOsr aJITOPUTMOB: CIIOBECHBIH, | CAMOCTOSATEIbHBIN MIOMCK
3aMKCH MOCTPOYHBINA,  OJIOK-cXeMa, | HHpopMaIH pu penieHnn
aJITOPUTMOB IIporpamma. MIOCTaBJIEHHBIX 3a/a4.
JIvHeHbIH, Kommynuxayuonnas: pabora ¢
Pa3BETBIAIOLIUICS U | UITPOBBIM TPEHAXKEPOM.
LIUKJIAYECKUI aITOPUTMBI. Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PEUIEHHUE IpeIaraeMblx
3aJaHui Ha SI3BIKE
nporpammupoBanus Python.
Pe¢hnexcuenas: 3anonHenue nucta
pedexkcun

3.2 | Obmue Uctopust  s3eika  Python, | Anarumuueckas: mouck oTBETOB Ha
CBEJIEHUA O | KOMIMWINPYyEMBbIE U | BOIIPOCHI YUHTEIs,
A3BIKE UHTEPIIPETUPYEMbIE  SA3BIKH, | CAMOCTOSITENIbHBIN MTOMCK
IpPOrpaMMHUpPO | TOCTOMHCTBA W HENOCTaTKU | MHGOpMaALUU npu peneHnn
BaHus Python | Python. ITOCTaBJICHHBIX 33/1a4.

[lonsitTue  nmaHHBIX, TUNOBI | KommyHukayuonnasa: pabota B
JTAaHHBIX: 1enble, | KoMaHaax u (Win) UHIUBUIYaJIbHO.
BEILIECTBCHHbIE u | Ilpaxmuueckas: OTBETHI Ha
CTPOKOBBIE. BOIIPOCHI, PEUICHHE MpeIaraeMblx
[TonsTHe MIEPEMEHHOM, | 3a1aHui Ha S3bIKE
pasHuna Mexay | mporpammupoBanus Python.

MIEPEeMEHHOM U KOHCTaHTOU. | Peghrexcusnas: 3amoiHEHHUE JIUCTa

pedekcun

3.3 | Opranmzanus | @ynkuus print(), mpaBuia ee | Anarumuueckas: TOUCK OTBETOB HA
BBOJA u | ucrionp3oBanus.  OmuOKH | BOIPOCH YUUTE,
BBIBOJIA npu HCIIOJIB30BAHUU | CAMOCTOSITEIIbHBIN MTOUCK
JAHHBIX ¢byskuuu print() uHpOpMaLUu npu pelieHun

Tunel ganHeix: int, float, str. | mocTaBJIEHHBIX 3a7a4.

[IpuBenenue THUIIOB ¢ | Kommynuxayuonnas: pabota B
MIOMOILIBIO KOMaH/ax ¥ (UJIM) UHAUBUAYAIBHO.
COOTBETCTBYIOIMX (PpyHKIWMH | [Ipakmuueckas: OTBETHI Ha
(int(), float(), str()). | BOIIPOCHI, peleHre IpeaaraeMbix
@Oynkuus type(). 3alaHAM Ha A3BIKE
OmnepaTtop nprcBauBaHUs. nporpamMmmupoBanus Python.
[IpaBuia UMeHOBaHUs | Pegrexcuenas: 3amoHEHUE JTUCTA
MIEPEMEHHBIX. pedexkcuu

Oyukmus input(), TpaBmia

ee HCIIOJIb30BAHUA.

Heo6xonumocts

MIPUBEICHUSA

LEJOYMCIEHHBIX JIaHHBIX K

TUIY int OCJe BBOJA.

3.4 | Anropurmude | Tumbl pganHeix B Python, | Ananumuueckas: nouck oTBeTOB Ha
cKas apudmernyeckue BOIIPOCHI y4uTeNs,
KOHCTPYKLUSL | OmepaTophl, JEHCTBHS  C | CAMOCTOSITENIbHBIN MIOMCK
«CNeZIOBaHUE» | MEPEeMEHHbIMU. AJTOpUTM, | HH(GOpMaLUU npu pereHun

BH/IbI QJITOPUTMOB, | IOCTABJIEHHBIX 3a/1a4.
0COOEHHOCTH nuHeiHoro | Kommynukayuonnasa: pabota B
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aJIropuTMma, 0JIOK-cXeMma.

KOMaHax U (UJIM) UHAUBUAYAIBHO.

biok-cxema nuHeHoro | [lpakmuueckas: OTBETHI Ha
aNropuT™Ma. BOIIPOCHI, PELICHUE TIpeaaraéMbIx
3aJaHui Ha SI3BIKE
nporpamMmmupoBanus Python.
Pegrexcuenas: 3anoiiHeHHe NHCTA
pedexkcun
3.5 | llporpammupo | briok-cxema JIMHEHHOTO | AHanumuyeckas: IIOUCK OTBETOB Ha
BaHHeE aJIropuTMa. BOIPOCHI YUUTENS,
JIMHEHHBIX IIporpammupoBanue CaMOCTOATEIIbHBIN IIOUCK
AITOPUTMOB JIMHEHHBIX aJITOPUTMOB, | HHGOpPMAIIUU npu pelieHuu
apupMeTHIecKue IMOCTaBJICHHEIX 3a7a4.
orepaTopbl, IepeMeHHbIE. Kommynuxayuonnas: pabora B
KOMaH/ax U (UJI1) UHAUBUAYAJIBHO.
Ilpaxmuueckas: OTBETHI Ha
BOIIPOCHI, peIlIEHHEe TPeaaraéMbIix
3aJaHui Ha SI3BIKE
nporpamMmmupoBanus Python.
Peghnexcuenasn: 3amnonHenue nmucta
pedekcun
3.6 | Anropurmude | Pa3peTBisroniuiics Ananumuueckas: IOUCK OTBETOB Ha
cKas AITOPUTM, OJIOK-CXeMa | BOIIPOCHI YUUTEIIs,
KOHCTPYKIUS | BETBJICHUS, OTIEPATOPHI | CAMOCTOSITEIIbHBIN IOKCK
«BETBJICHUE» | CpaBHEHUSI. nH(pOpMaIuu npu pereHnuun
Ycnosubie omnepaTopsl if, if- | mocTaBIeHHBIX 3a7a4.
else, npaBwia  3amucu | Kowmynukayuonnas: pabota B
YCJIOBHBIX OIIEPaTOPOB. KOMaHJ1ax ¥ (WJIK) UHAUBUIYAJIBHO.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PeIIEHUE TpeIIaracMbIxX
3aJIaHH Ha SI3BIKE
nporpammupoBanus Python.
Pe¢hnexcuenas: 3amonHeHue TUcCTa
pedaexkcun
3.7 | Ilonnas biok-cxema BeTBIICHUS. Ananumuyeckas: TOUCK OTBETOB Ha
dbopma [Tonueri YCIIOBHBIW | BOIPOCHI YUHTES,
BCTBIICHUS orneparop, MpaBWIa 3aMUCH | CAMOCTOSTEIbHBIN IIOKCK
IOJTHOTO YCJIOBHOTO | MH(pOpMaIIUU npu pereHun
oreparopa. IMOCTABIICHHEIX 3a7ad.
Kommynurxayuonnas: pabora B
KOMaHAax U (UJIM) UHAUBUAYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PELIEHUE TpeaaraeMbix
3aJaHui Ha SI3BIKE
nporpamMmmupoBanus Python.
Pegrexcuenas: 3anoiiHeHHe NHCTA
pednexkcun
3.8 | [Iporpammupo | [IporpammupoBanue Ananumuyecxas: IOUCK OTBETOB HA
BaHHE JIMHEHHBIX QJITOPUTMOB, | BOIPOCHI YUUTENS,
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Pa3BETBIISIONL
HAXCSI
aJITOPUTMOB.
Y cIIOBHBIH
oneparop

apupmeTHyecKue
OTIEpaTOpPHI, IEPEMCHHBIE.

CaMOCTOSITENIbHBIN MIOMCK
nHpopMaluu pu penieHnn
MIOCTaBJIEHHBIX 3a/a4.

Kommynukayuonnas: pabora B

KOMaHAax U (UJIM) UHAUBUAYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PELIEHUE TpeaaraéMbIx
3aJaHui Ha SI3BIKE
nporpamMmmupoBanus Python
Pegrexcuenas: 3anoiiHeHHe NHCTA
pedexkcun

3.9 | Ilpocteie  u | Pa3BerBisrommiics Ananumuyeckas: TIOUCK OTBETOB Ha
COCTaBHbIE aJITOPUTM, 0JI0K-cXeMa | BOIPOCHI YUUTENS,
YCIIOBHS BETBJICHUSI. CaMOCTOSITEITbHBIN TTOUCK

Jloruueckue orepaTopsl, | HHpopMaIH npu pelieHuu

COCTaBHBIE YCIIOBHSL. MIOCTABJICHHBIX 3a/1a4.

YcnoBHBIN onieparop. Kommynuxayuonnas: pabora B
KOMaHAax U (UJI1) UHAUBUAYAJIBHO.
Ilpaxmuueckas: OTBETHI Ha
BOTIPOCHI, PEIICHUE TpeJIaraéMbIX
3aJaHui Ha A3BIKE
nporpamMmmupoBanus Python.
Peghnexcuenas: 3amnonHenue nmucta
pedekcun

3.10 | Anroputmuue | Onmepatop while B Python, | Anarumuueckas: mouck oTBETOB Ha
cKas CHHTAaKCHUC omniepaTopa while. | Bompocsr yUHTENS,
KOHCTPYKIUS CaMOCTOSITENIbHBIH MTOMCK
«TIOBTOPEHUEY nH(bOpMaIUU npu pelieHuu
. MOCTaBJICHHBIX 33/1a4.
[Iporpammupo Kommynukayuonnasn: pabora B
BaHUE IIMKIJIOB KOMaH/ax ¥ (UJIM) UHAUBUAYAIBHO.
C  3a/laHHBIM Ipakmuyeckas: OTBETHI Ha
yCIIOBUEM BOIIPOCHI, pPEUICHHE MpeIaraeMbIix
MPOIOJKCHHUS 3aJjaHuil Ha SI3BIKE
paboThI nporpammupoBanus Python.

Pegnexcusnas: 3anonHeHue nmcrta
pedaexkcun

3.11 | lIporpammupo | Onepatop for B Python, | Ananumuueckas: nouck oTBETOB Ha

BAHHE IIHKJIOB
C  33JaHHBIM
YHUCIIOM
IIOBTOPEHUN

¢byHkus range(), CHHTaKCUC
¢byskuuu range().

BOIIPOCHI y4uTeNs,
CaMOCTOSITENIbHBIN MIOMCK
uHpopManuu pu penieHnn
IIOCTaBJIEHHBIX 3a/a4.

Kommynukayuonnas: pabora B

KOMaHAax U (UJIN) UHAUBUAYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PELIEHUE TpeaaraéMbix
3aJaHui Ha SI3BIKE
nporpamMmmupoBanus Python.

Pegrexcuenas: 3anoilHeHHe NHCTA
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pedexkcun

3.12 | Ilpoekr [uxnnueckuit aNropuT™, | Anarumuueckasn: TOWUCK pEIICHUS

«Pa3znuunble anroputM while, anaropuT™ | mocraBieHHON 3aau.
BapHaHThI for, IpaBuIIa 3anucu | Kommynukayuonnasa: pabota B
OPOTPaMMHUPO | IUKJINYECKUX aJITOPUTMOB B | KOMaHJaX U (MJIM) MHIUBUAYAIBHO.
BaHUSA Python. Ilpaxmuueckas: pelieHne
LUKJINYECKOTO NIPOEKTHOM 3ajaun. Pegrexcuenas:
aIropuTMay 3aITOJTHEHHE JINCTA PeQIICKCHH.

3.13 | IIpoexr Turbr JNAHHBIX, | Anarumuyeckaa: B~ Tpouecce
«Hauamna [IEPEMEHHBIE, ¢byHKLIMY, | cUCTEeMaTH3aluy 3HAHHUH.
OPOrpaMMHUpPO | MaTeMaTHUYECKHe u | Kommynurxayuonnas: npu padore B
BaHU» JIOTUYECKHE OIepaTophl, | KOMaHIaxX.

BUJIbI ITOPUTMOB, | [Ipakmuueckasa: B paboTe 1O
YCIIOBHBIN orepaTop, | CO3JaHMI0  BU3YaJbHOM  KapThl
omneparop for, onepaTop | 3HaHM. Pegnexcuenas:
while. 3aIlOJTHEHHE JIUCTA pedIIeKCuu

Pasnen 1. BBerenne B HCKYCCTBeHHbIH MHTE/LIEKT (1 4)

VYuyaiuecs: JOJKHBI 3HATh MOHATHE HHPOPMAIIMH, Pa3Indue MEXy MOHATHSIMHI «UH(DOpMaLIUs»,
«JIaHHBICY.

VYyamuecs: 10KHBI YMETh:

° MPUBOIUTH MPUMEPHI HHPOPMAITMOHHBIX MPOIIECCOB B MPHUPOJIE, OOIIECTBE, TEXHHUECKUX
CUCTEMAX;

° CTPYKTYypUpPOBaTh WH(POPMAITUIO, BBIJICISATh OCHOBHBIC TOHSTHS U B3aUMOCBSI3U MEXIY
HHUMM.

Pa3jen 2. AHaIu3 JaHHBIX B 3JIeKTPOHHBIX Tabanuax (8 4.)
VYyaiuecs I10JKHBI 3HATh:

° BO3MOYXHOCTH 3JIEKTPOHHBIX TAOJIMII 111 XPaHEHUS, aHAJIM3a U MPEACTaBICHUS JaHHBIX;
VYyamuecst J0JKHBI YMETh:

° BBOJIMTH U PEIAKTUPOBATH JAHHBIC B DJIEKTPOHHBIX TA0IUIAX;

° BBITIOJIHATh BBIYHMCIICHUS C MOMOIIBIO AJEKTPOHHBIX TAONMI];, MPEACTABIATh JaHHBIC B

BHJIE TUarpaMM U TpaduKOB.
Paznen 3. OcHoBbl mporpammupoBanusi Ha Python (12 4.)
VYyamuecs 10JKHBI 3HATh:

o MOHATHUSA «AJITOPUTM», «UCIIOJTHUTEINbY, «CUCTEMA KOMaH[| UCIIOJHUTEIIA»;

° OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CIICIOBAHUE, BETBIICHUE, LIUKII,

° peanu3alMi0  OCHOBHBIX  aJIFOPUTMHYECKHX  CTPYKTYp B  BBIODAHHOM  sI3bIKE
IIPOrpaMMUPOBAHUS.

VYyamuecs TOIKHbBI yMETb:

° COCTABJIATh AJTOPUTMBI U pEIIeHUs] MPOCTHIX 3aJad B CIOBECHOW ¢opme, Ha
AJITOPUTMHUYECKOM SI3bIKE U Ha BBIOPAHHOM SI3bIKE POIPAMMHUPOBAHHUS;

° BBIIIOJIHATH TPACCUPOBKY QJITOPUTMA;

o IIPOrPaMMHUPOBATh  HECJIOKHBIC JIMHEHHBbIE, Pa3BETBIAIONIMECS M LHUKINYECKUE

JITOPUTMBI Ha BEIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHUS.

Conep:kanue Kypca

B »stom pazzpene comepkUTCS TeMaTHYECKOE IUIAHUPOBAHHME W TIEPEUCHb ILIAHUPYEMbIX
PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl (UTOTOB U3YYEHUS OTAEIbHBIX TEM).
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Ha ycmoTrpeHne yuMTesnss KOJIMYECTBO 4YacOB, OTBEJEHHBIX Ha OCBOEHHUE OTIENIBHBIX TEM H
MIPOBEJICHNE MPOEKTHBIX 3aHATUN, MOXKET ObITh YBEJTMUYEHO B 3aBUCUMOCTH OT BO3MOXHOCTEH U
MHTEPECOB 00yYarOIUXCs.

Paznuune 6a30Boro ypoBHS OT YINIYOJIEHHOTO Kypca MpOSBISETCS B CTENEHU TIIyOUHBI U
KauecTBa OCBOEHMS TEOPETUYECKOr0 MaTepHalla U MOJTYUYEHHBIX IPAKTUYECKMX HABBIKOB.
TemaTuveckoe MIIAHUPOBAHUE

TemaTnyeckoe NIIAHUPOBAHME

No Tema KoimuecTBo
4yacoB
BBeieHue B MCKYCCTBEHHbIN HHTEJJIEKT (2 yaca)
1 BBenieHne B MCKYCCTBEHHBIN MHTEIICKT 1
2 Pop MCKYyCCTBEHHOTO MHTEJUIEKTA B KU3HM YEJIOBEKA: TUKA U 1
peryaupoBaHue
OcHoBbl nporpammupoBanus Ha Python (13 yacoB)
3 Anroput™msbl 1 ucnoHUTeNMHU. CriocoObI 3aMKUCH aJITOPUTMOB 1
4 OO0mme cBefieHus 0 sI3bIKe MporpammupoBanus Python 1
) Opranu3aiys BBOJIa U BBIBOJIA JIAHHBIX 1
6 AnropuTMuyecKkasi KOHCTPYKIIUS «CIIETOBAHUE) 1
7 IIporpamMmmMupoBaHH€e JIMHEHHBIX AJITOPUTMOB 1
8 AJITOpUTMHUYECKAS] KOHCTPYKIIMS «BETBICHHUE 1
9 [TonHast hopma BETBICHHS 1
10 | [IporpammupoBaHue pa3BETBISIONIMXCS AITOPUTMOB. Y CIIOBHBIN 1
orepaTop
11 IIpocTble U COCTABHBIE YCIOBUS 1
12 | AnropurMuyeckasi KOHCTPYKIUS «IIoBTOpeHue». [IporpaMmmupoBanue 1
IIMKJIOB C 33JIaHHBIM YCJIOBUEM MPOAOHKEHUS PAOOTHI
13 [IporpamMmMupoBaHue HUKJIOB C 33JJaHHBIM YKHCJIOM TOBTOPEHUI 1
14 IIpoexT «Pa3znuuHble BApHaHTHI IPOrPAMMHUPOBAHUS LIMKINYECKOTO 1
AITOPUTMAaY
15 ITpoekt «Havaia nporpaMMHupOBaHUs 1
AHanu3 nanubiX Ha Python (9 yacoB)
16 Hayka o nanabiX. CTpYKTYpbl JJaHHBIX 1
17 | Pabota co cnuckamu Python 1
18 bubmunorexu Python. bubnuoreka Pandas 1
19 CrpykTtypsl gansbix B Pandas |
20 | Crpykrypa mannbix Dataframe 1
21 bazoBsie oneparuu ¢ HabopaMu JaHHBIX 1
22 OnucarenpHas CTaTUCTHKA 1
23 Busyanuzanus 1aHHbIX 1
24 | IIpoext «Python nns Data Science» (O600611eHe U cCHCTEMaTH3ALUS 1
OCHOBHBIX ITOHSITUI TEMBI)
BBenenne B mamunHoe o0yuenue Ha Python (10 yacoB)
25 [TonsiTHe ¥ BUBI MAIIIMHHOTO O0YUYEHUS 1
26 | AHanu3 M BHU3yayM3alnys JaHHbeIX Ha Python (moBTopeHue) 1
27 | bubIMOTEKH MATMHHOTO 00Y4YeHUs! 1
28 JluneitHas perpeccus 1
29 | HenuneliHble 3aBUCUMOCTH 1
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30 Knaccudukanus. Jloructuueckas perpeccust

31 Knaccudukanus. Jloructuueckas perpeccust

32 | HdepeBbs pemenuid. Yacts 1

33 JepeBbs pemenuii. Yacts 2

—t |t [t |t |

34 | [Ipoekt «Pemnienue 3agaun KiaccuuKalum»

Oprann3zanMoHHO-NeIarornyeckye yCJI0BUs peaau3alum Kypca

Jng  peanmuzanuu  Kypca Ha OCHOBE MpOrpaMMbl HEOOXOAMMO HAIWYUE CIEAYIOLIUX
KOMITOHEHTOB:

° KOMITBIOTEPHOE pabodee MECTO yduTensi, moakaoueHHoe k cetu Martepuer (Wi-Fi wim
o Kabenro),

° IPOEKIIMOHHOE O000pyJOBaHME WM HWHTEPAKTUBHAs JIOCKA C  BO3MOXKHOCTBIO
JI€MOHCTpALIUU TPe3eHTALNH;

° KOMIBIOTEPHl WK HOYTOYKH, PAcIlOJIOKEHHbIE B KOMIIBIOTEPHOM Kiacce, TNl Kaxabli
YUEHHK paboTaeT ¢ yCTPOUCTBOM JIMOO MHIAMBUAYAIBHO, TUOO B Mapax;

° KOMITBIOTEPHl WJIM HOYTOYKM Kak Y4YalluXcsl, TaK W YYHTENS JOJDKHBI OBITh Ha
ornepaoHHbIX cuctemax Windows/MacOS;

° TUTIOBOE  TMPOTpaMMHOE  obecrieueHne, NpUMEHseMoe  00meo0pa3oBaTeIbHBIMU
OpraHM3alMSIMH, BKIIIOUYAs IPOrpaMMy JUIsl paboThI ¢ AieKTpoHHBIME Tabnuiamu MS Excel;

° UHTEerprpoBaHHas cpefa pazpadbotku (IDE) nns a3sika nporpammuposanust Python;

. Jupyter Notebooks — cpena pa3pabotku, ans 3amycka (aiinoB u3 matepuaioB YMK c

KOMITBIOTEPA UJIN U3 001aYHOT0 XpaHWJIMIIA.

Texunueckue TpedoBanus k IO

[IK nmm HoyTOyK Ha 6aze OC Windows, MacOS

Cuctemnsle TpeboBanus Windows Cuctemusie Tpe6oBanust MacOS

e Omepanuonnas cucrema Windows 7 wuiu | @ Omnepaumonnass cucrema MacOS X
BBIIIIE 10.10 uum BBIIIE

e [Ipoueccop Intel® Core Duo wmu|e [Tponieccop Intel® Core Duo wunm
aHaJornuHeId ¢ yactoToit 1,5 I'T'n maum BeIie | aHamorwdHeIi ¢ gactoroit 1,5 I'T'11 iy BeImTe

e 2/4 T'b omnepaTMBHOW HaMsATH JAJSI CUCTEM | ® 1,5 Ib onepatuBHOW maMatu -

noj ynpasieHuem 32/64-6utnoit Windows [Ipoeccop  Intel® Core Duo  wumm
aHANOTMYHLIN ¢ yactotoil 1,5 I'T' vy BEIIIE
° 1,5 I'b onepatuBHOM naMsITH

° Pazpemenne skpana 1024x768 nnu 6onblie

e  Hanuuue MHTEpHET-COCAMHEHUS

e  Heo0XxonuMo HCMONIB30BaTh AKTyaJbHBIE BEPCHM OJHOTO M3 CIEAYIOUIMX Opay3epos:
Edge, Chrome, Safari, Firefox, Opera

@DopMbI aTTECTAIMU
Bce paspmensl mpeamonararoT BBINOJHEHUE UM 3alIUTy NOPOeKToB. IIpoekTel mo cBoew
TUIAKTAYECKON CYIIHOCTH HAIeJIeHbl Ha (POPMHUPOBAHUE CIOCOOHOCTEH, IO3BOJISIOIMINX
3¢ (heKTUBHO JEMCTBOBATh B pealbHOMN KU3HEHHOW cuTyanuu. OOnagas UMU, ydaiiuecs MOTYT
aJanTHUPOBATHCS K H3MEHSIOMIMMCS YCIIOBUSIM, OPUEHTUPOBATLCS B PA3HOOOPA3HBIX CUTYAITUSX,
paboTaTh B KOMaH/IE.

15




IIpu paboTe Haa NPOEKTOM TMOSBIAETCS HCKIIOYUTENIbHAS BO3MOXKHOCTH (OPMHUPOBAHUS Y
y4aluxcs KOMIIETEHTHOCTH pa3pelieHusi MpodsieM (MOCKOJIbKY 0053aTelbHBIM YCIOBUEM
peanu3alyi MeToJja MPOEKTOB B IIKOJIE SIBJISETCS peIIeHUe YJalluMcs COOCTBEHHBIX MpoOiieM
CpeICTBaMH TIPOEKTa), a TaKkKe OCBOCHHE CIOCOOOB JI€ATENbHOCTH, COCTaBISIOLIUX
KOMMYHHUKATHBHYIO 1 HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxxapiii mpoekT mpemnonaraeT nojayyeHne Kakoro-iu0o mpoaykra. B mpeamaraeMbix mpoekrax
3TO MPOrpaMMHBINA MPOAYKT, PELIAIOIIMM Ty WIM HHYHO 3a1ady. Ha BbllloJIHEHME IpoekTa
npeyaraeTcss 06a3oBoe KOJMYECTBO YacOB, OJHAKO IO YCMOTPEHHUIO YUWUTENs, a TaKXkKe B
3aBUCUMOCTH OT YMEHHMH M HHTEepeca YYEHHKOB K TeMe KOJIMYECTBO YacOB MOXET OBITh
yBenuueHo. KoHKpeTHbIe peKoMeHAaluK JaHbl B MaTepuaiax MPOEKTHBIX 3aHATUH.

Ha Ga30BOM ypoBHE NpOEKTHBIC 3aHATHS MHpeAsaraiorcss Ha Tembl «CTaTUCTHUYECKUM MeTon
aHaJln3a JaHHbBIX», «Pa3iauuHble BapHaHThl MPOrPAMMHUPOBAHMS IUKIMYECKOIO alrOpUTMay,
«Hauvana nporpamMupoBanust Ha Python», oHM SBIAIOTCS MEXNpPEIMETHBIMH, B OTIMYHE OT
MOHOITPOEKTOB, YaCTUYHO BBIMOJIHAIOTCA BO BHEYPOYHOE BpeMsi U 1O PYKOBOJICTBOM
HECKOJIBKUX CIEIMAJIMCTOB B PA3IUYHBIX 001acTAX 3HaHUSA. Takue MpoekThl TpeOyIoT OYeHb
KBJIM(ULIMPOBAHHON KOOPAMHALIMK CO CTOPOHBI CHELMAIUCTOB U CIAKEHHON pabOThl MHOTHX
TBOPYECKUX  Tpymm. MexXnpeaMeTHble MHPOEKTHl  MOTYT OBITh  Kak  HEOOJIBLINMH,
3aTparMBaoIMMU ABa-TPH MPEAMETa, TaK U HAIPaBICHHBIMHU Ha pelIeHre JOCTATOYHO CIOXKHBIX
npo6iem, TpeOYIOIIMX CoAepKaTeIbHONH UHTErpallil MHOTHX 00JIacTel 3HAHUS.
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