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1.IMosicHATENbHA3ANIHACKA

IIporpamma Kypca «VICKYyCCTBEHHBIA WHTEUIEKT» COCTaBIEHa UL 7—9 KIIACCOB B
cooTBeTcTBUM ¢ TpeGoBanusiMu @I'OC  ocHOBHOro o0mero 06pa3oBaHus —(IIPHKa3
Munnpocsemenus Ne287 or 31 mas 2021 r.), ¢ y4eTOM NpPEEMCTBEHHOCTH IPOTPAMM
Ha4albHOTO, OCHOBHOTO M CpelHEro obmero obpasoBaHus. [Iporpamma mpenHasHauyeHa st
IPOMOJDKEHUS 00yYeHHs OCHOBAaM HCKYCCTBEHHOTO MHTEIUIEKTA M OPHEHTHPOBAHA HA AHAIH3
JaHHBIX, BBEICHHE B MAIIUHHOE 00y9IeHHE Ha YIITyOJISHHOM YPOBHE. 3a IIOCTIEIHAE IeCATHIIETHS
BO MHOTHX OOJIaCTAX HAYKH M HHIYCTPUM CTallM HAKAIUTMBATHCSA OONBIINE 00BEMBI JAHHBIX, a
TaKKe CTAIM Pa3BUBATLCSA METOABI MAIIMHHOTO OOYYEHHS, MO3BOJISIOIINE WU3BIEKATH W3 DTHX
JAHHBIX 3HaHHU ¥ 9KOHOMHYECKYIO II0JIB3Y.

EnunemM comepixanneM KypcoB 6a30BOTO M YIUIyOIIEHHOTO YPOBHEH SIBJITIOTCS OCHOBBI
IporpaMMupoBands Ha Python, amamus pamEelx Ha Python. [lns yrmyGnemmoro ypomHs
[POrpaMMOH MIPETYCMOTPEHO BBEICHNE B MaIlIHHHOe 00yuenue Ha Python. OcHoBomonararomeit
TEMOH SIBIIICTCS BBEACHUE B IporpammupoBaHue Ha Python. ChopmupoBanHEe y ydamuxcs
3HaHWA W YMEHHA B 00IacTH IporpaMMupoBaHus Ha Python 6yayr B nanpHeirmem
HCIIOJIb30BaHbI IPY U3YYEHWH aHAIK3a NaHHBIX Ha CTYIIEHH OCHOBHOTO OOIIEro o0pa3oBaHUs U
MallMHHOro o0ydeHHs Ha CTYNIeHH cpelHero obmero obpaszopaHus. DataScience — omHa w3
CaMBIX IIPOTPECCUBHBIX OOmacTeli B IPOrpaMMHpPOBAaHWMH CerojaHs, a Python — cambiif
IOMYJIAPHBIA ¥  pAacCIpPOCTPAaHEHHBIM S3BIK, KCIIONB3YEMBI [UIs adanM3a [JaHHBIX. He
YIOMBUTENBHO, YTO JBE OTH OONAacCTH 3HAHMH aKTHBHO H3YYarOTCss W IIPUMEHSIOTCS
CHICIUATACTAMH JUI IIOCTPOEHMs IPEIMKTHBHBIX MOJENeH, BH3yaiu3anmuu ¥ paboTel ¢
nauHeMA. Kype IO3BONMT ydarmuMcs OCBOMTE OCHOBHBIE HHCTPYMEHTHI PAGOTEI M MPHCTYIHTH
K MOCTPOEHHUIO MOJIeNIel U paboTe ¢ JaHHBIMU. B Xome ocBOeHHs yueGHOrO Marepuana Kypea y
ydJamuxcs GOpMHPYETCsl YCTOHUYHMBEIM HHTEpeC K H3yUYEHHIO NAHHOM TeMBI M 3aKIabIBACTCS
6asa I OPONOIDKEHHs H3YUeHHsS METOIOB MAINMHHOTO O0y4eHWMs Ha CTYIEHH CPEIHETrO
o01ero o6pa3oBaHus.

ITporpamma paspaboTaHa B COOTBETCTBHH C OJHHM H3 JUIAKTHUYECKHMX IIPUHIUIIOB —
IPUHIKIIOM IpeeMcTBeHHOCTH. ColepkaHue NporpaMMbl HAXOAUTCS B TECHOM CBS3H C
MaTepHanoM I HadalbHOro o0mero o6pa3oBaHUs, a TaKXKe SABISETCA HEOOXOMUMBEIM LA
IIOCJICAYIOINEr0 M3Y4YEeHHS HA CTYIIEHH CpeHEro o0Inero oOpa3oBaHWs. ODTO — JIMHHS S3BIKA
nporpammupoBanus Python, ocBoeHrne KOTOpPOTO HAYHHAETCA B OCHOBHOM IIKOIE, M CKBO3HAS
JIMHUSA MAIIMHHOTO 00y4Y€eHHs, OCBOEHHE KOTOPOr0 HAYMHACTCS Ha MPOIEIEBTHUECKOM YPOBHE B
Ha4aJbHON ¥ OCHOBHOM IIKOJIE U IPOAOJDKAETCS Jajee B CPEIHEH IIKOoIIe,

K 3aBepmennto oOydeHus o0 IporpaMMe y4YaInuecs MO/DKHBI IMOHHMATh aKTYalbHOCTE
aHaJlu3a JaHHBIX, €T0 OCHOBHBIE OOJNACTH NMPUMEHEHHWS W METOIBI pealu3anuu. [Iporpamma
IIpeAIoaraeT, 4ro y ydamuxcs OyzneT copMHUpOBaHO IENIOCTHOE IIpeiCTaBlIeHe 00 aHaln3e
JAHHBIX, peaIn3allii METOIOB aHajIi3a NaHHBIX Ha s3bIKe Python, ero cdepax mpumeHeHwMsI.

JlanHBI Kypc omupaercs Ha QyHAaMEHTATBHBIC NUIAKTHUYCCKUE IPUHIIMIILI, TaKUe KaK
IIPaKTUKO-OPUEHTHPOBAHHOCTh, HAYYHOCTh M JOCTYITHOCTH, IIEJIOCTHOCTh M HEIPEPHIBHOCTD, a
TaK)K€ WHHOBAIMOHHBIE METOABI IIPOOJIEMHO-Pa3BUBAIOIIETO M CMEIIAHHOTO OOydYeHWUs,
[IPOTrPaMMHO-IIPOEKTHOIO U HCCIEAOBATEIbCKOTO IIOJXOJ0B. B KOHIlE KaXaoro ypoka
IIPUCYTCTBYIOT BOIIPOCHI M 3aJaHUs, MHOTHE W3 KOTOPBIX OPUEHTHPOBAHBI Ha KOJUICKTUBHOE
obcyxeHne, TUCKYCCUU, BRIPAObOTKY KOJJIEKTUBHOTO MHEHUS.

Oco6oe MecTo B peasid3alliy IPOrpaMMbl OTBOUTCS BUIACONEKIIHAM, OHIAlH-pecypcam,
TpeHaxkepaMm. Bce 3To co3maeT HeoOXOUMBIE YCIOBHUS IS (POPMHUPOBAHUS CAMOCTOSTEIBHOCTA
B IUIAaHUPOBAaHUM Y4UeOHOM JesATeTBHOCTH, B OpraHM3allUd Y4eOHOr0 COTPYAHHYECTBA, B
pacmpeneleHuy poJielt mpu pelneHuu y4deOHBIX 3a1ad U mpobieM. HeoTheMiemod dacThbio
IIpOorpaMMEI SABJIACTCA IIPOCKTHAS JEATCIIBHOCTH O6yanOIIII/IXCSI.

H3ydenue pa3auyHBIX aclleKTOB aHAIN3a JaHHBIX ITO3BOJIUT chOPMUPOBATh y yJalUXCS
CIIOCOOHOCTP K AQHAJTMTHYECKOW U IPOTHOCTHYECKOH JesTeNbHOCTH. Ilomck oTBETOB Ha
mpoOJeMHBIE  BONPOCHL,  pEIIeHHe IPOOJIEMHBIX M HCCIIENOBATENILCKUX  3aJaHMH,
WHTEIPUPOBAHHBIX B COACPXKAHHWE, HAIIPAaBICHO Ha (OPMUPOBAHUE y YYaIMXCs IEITOCTHOIO
CHCTEMHOTIO MEIILIEHHS], KOTOPOE TO3BOJHUT UM OIEHUTH C(OPMUPOBAHHBIN KPYT IIOCTOSHHBIX



HHTEPECOB U OCYIECTBUTH OCO3HAHHBIA BHIOOp NanpHEeHIell 0Opa3oBaTeNbHONW TPAaeKTOPHH H
Ipo(eCcCHOHATBHOTO CaMOOIIPEIETIECHH.

Iless u 3ana9m Kypea. [1aBHas menb Kypca — JaTh yyamuMmcs 6a30BOe IPE/ICTaBICHIE
00 aHanmu3e MaHHBIX M pEaTH3alUd OCHOBHBIX METONOB AHANM3A JAHHBIX W MAIIHHHOIO
oOyuenus Ha a3pIKe Python, mMO3HaKOMHTB C TEPMHHONOTHEH HMCKYCCTBEHHOTO HHTEIIIEKTA H
Hay4YUTh IPUMCHATh HEKOTOPHIE U3 €T0 METOMOB IS PEIIEHHS IIPAKTHIECKUX 3a/ad.

Ilenesas aynuropus Kypea. Yuammuecst 7—9 K1accoB 00Imeo6pa30BaTeIbHbIX IIKOJL.

Mecro xypea «VckyccTBeHHBIH HHTENIEKT» B y4eOHOM IUTaHe. YPOKH Kypca
«VIcKyCCTBEHHBIN HHTEIIEKT) MOTYT HPOBOJMTECS B 6,7, 8 M 9 KiaccaX B KadecTBe BHEYPOUIHOM
ACSITENBHOCTH (BO3MOXKHEIE QOPMBI: haKyIbTATHB, KPYXKOK U IpOdee).

IleHHOCTHBIE OPHEHTHPBHI COIEPIKAHUS H PeaIu3alHH

nmporpaMmmal.

Conepxanme IPOrpaMMBl HOCHT MEXXIMCLUIUIMHADHEIA XapakTep. ECTECTBEHHBIM
00pa3oM BBINLIAT €0 BO3MOXKHAsS MHTEIpallys C AMCIHILIMHAMM HpeIMeTHON obmactu
«Marematika ¥ HH(OpPMATHKA». Pa3BHTHE JOTHYECKOTO M ANTOPHTMHYECKOTO MBIIIIECHUS,
OCYINECTBIIEMOE HAa YpOKaX IO OSTHM [JUCHMIUIMHAM, CIYXHT 3amade (OpMHPOBAHMSI
HEOOXO/IMMOH OCHOBBI, Ha KOTOPOH B MalbHEHIIeM GyAEeT OCYIIECTBIEH IEPEX0/] K MAITHHHOMY
00y4YEeHHIO Ha CTYIICHH CPEHEero 06Imero 06pa3oBaHusl.

Hepes uCIIONB30BaHKE PA3THIHBIX JATACETOB M aHAIM3 NaHHBIX CHHTE3UPYIOTCS 3HAHHUS
1 yMEHHS yJaIUXcs, IIOIyYCHHbIE UMK Ha ypoKax reorpaduu, Gusmuku, GHONOrHE U OPYTHUX.

HeoTbemnemolf 49acThIO IPOTpaMMBI  SBISIETCS pEIU3alds IPOEKTHOTO METoja
o6yuenus. [IporpaMmoil IPeXyCMOTPEHO BBIIOIHEHHE TAKUX IPOEKTOB Kak «CTAaTHCTHUECKHUIt
METOJ aHalM3a JaHHBIX», «PasnuuHple BapHaHTHI IPOrPAMMHPOBAHHUS  I[UKJIMYECKOTO
anroput™ay, «Havana nporpammupoBanus Ha Pythony». ITpoekTsl mo cBoell AMIAKTHYECKOIH
CYLIHOCTH HaleleHsl Ha (QOopMHpoBaHHE cHOcOOHOCTEH, mOo3BOJMIOmMUX 3P PEKTUBHO
ICHCTBOBaTE B peANbHOM JKM3HEHHOHM cHuTyamuu. OOGnamas WMH, yYallEecs MOTYT
aJlaTHPOBATHCS K H3MEHAIOMIUMCS YCIIOBHAM, OPUEHTHPOBATHCS B PA3HOOOPA3HBIX CUTYAIIHSX,
paboTaTh B KOMaH/IE.

IIpu paboTe Hazm IPOEKTOM IOSBIAETCS HCKIIFOUUTENBHAS BO3MOKHOCTE (QOPMHPOBAHHUS
Y YYaIIUXCs KOMICTEHTHOCTH paspelleHus IpobieM (TIOCKOIBKY OOS3aTeNbHBIM YCIOBHEM
peau3aiui METO/a IMPOEKTOB B MIKOJE SABJIAETCS PEIICHHUE yJaluMCs COOCTBEHHBIX IIPOOIIEM
CPEACTBAMM IIPOEKTa), & TaKKE OCBOCHHE CIIOCOOOB [EATENLHOCTH, COCTABILIOMINX
KOMMYHMKATHBHYIO U HHGOPMAIIMOHHYIO KOMIIETEHTHOCTH.

Ilnanupyemeble pe3y1bTaThl 0CBOEHHS Y4e0HOr0 Kypca

@I'OC ycranaBmuBaeT TpeOOBaHUSA K PE3YNIbTaTAM OCBOCHHUS O0YUAIOIIMMHUCS OCHOBHOM
0Opa3oBaTeNbHOM IPOrpaMMBbI CPETHEr0 00IIero 00pa3oBaHusl: INYHOCTHLIM PE3yILTaTaM
(tabmuna 1); MeTanpeMETHBIM pe3ysibTaTaM (Tabiuia 2); IpeIMeTHEIM pe3yIbTaTaM
(Tabnuna 3)

Tabmmna 1
JIndHOCTHBIE Pe3yNbTATHI

Tpe6oanne PI'OC Yem gocruraercs

JImgHOCTHEIE PE3YIbTATHI, O6CCHC‘II’IB&IOHH/I6 agarTamuro
o6y11a}0meroc>1 K USMEHAIOIUMCA YCJIOBHUAM COLMAJIbHOH U

. Pazgensr
UPOIHOU cpemdsl: o
TIEEIOLHOH operl | OHSTHS IO «BBeneHHe B HCKYCCTBEHHBIH
aTh KOHKPETHEIE IIPUMEDE
YMEHHE Pacrio3HaB p po epa1 ro ———
BbIM TIPU3HAKAM, BBIIIOJIHATE OII
L p ’ vp . «OCHOBBI POTrPaMMHPOBAHUS Ha
COOTBETCTBHHM C ONpe/ieIEHHEM H TPOCTEHIIHMU
Pythony,

CBOMCTBaMH MOHSATHS, KOHKPETU3UPOBATH IIOHITHE
MIPUMepaMH, UCTIONB30BaTh MOHATHE H €r0 CBOWCTBA IIPH
pEIICHHH 3a/1ay, a TAKXKE ONEPUPOBATH TEPMUHAMH H
MPEACTABICHUSIMHU B 00IIACTH KOHIIETIIIMK YCTOWIHBOTO
PasBHTHS

«Ananm3 naHHBIX Ha Pythony,
«BBenenue B MallIMHHOE 00y4YeHHE Ha
Pythony»




Taoauma 2
MertanpeaMeTHbie pe3yJIbTATHI

Tpebosanue ®I'OC

Yem gocruraercs

VMeHue caMOCTOSITeNIFHO IIAaHUPOBATh IIyTH
TNOCTIDKCHHUS IIEJH, B TOM YHCJIe allbTePHATHBHEIE,
OCO3HAHHO BEIOMpaTh Hambosee 3¢ heKTHBHEIE

CrIocoOBI peleHus yIeOHbIX | M03HaBATEILHBIX 3a1aY.

IIpoexTHbIe 3a1aHus

VYMeHre OIeHUBaTh IPaBUILHOCTE BLIIOIHEHUS
y4eOHOH 3a1a4n, cOOCTBEHHBIE BO3MOKHOCTH €€
peIIeHHs.

Pasnen «Anamu3 naHpIX Ha Pythony

YMeHue onpeAenaTh MOHSITHS, CO30aBaTh 000OIIEHHS,
yCTaHaBJIMBATh aHAIOTHH, KJIaCCHDUITUPOBATE,
YCTaHABIUBATh IPUYHHHO-CIICACTBEHHBIE CBS3H,
CTPOHTH JIOTUYECKHE PACCY)KICHHUS, YMO3AKIFOYECHHS

(I/IHIIYKTHBHBIG, AJCOYKTHBHBIC H 110 aHaJIOTI/II/I) H JCJIaTh

BEIBO/JBI.

Paznen «Ananu3 nanHbx Ha Pythony

YMeHue co31aBaTh, IPUMEHATH U IPe0Opa3OBhIBATE
3HaKH M CUMBOJIBL, MOJEIH U CXEMBI JIJIS PeIIeHUS
y4eOHBIX U II03HABATENHHBIX 3a/1a4.

Paznen «Ananu3s nanasix Ha Pythony

DopMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B
obnactu ucnonszopanust UKT (MK T-kommerenmnmn).

Paznen «Ananu3 nanHbX Ha Pythony

Tabuuma 3
IIpenMeTHBIE pe3yabTATHI

TpedoBanue ®I'OC

Yem gocTuraercs

®opmupoBanue HHPOPMATUOHHOH U
AITOPUTMUYECKON KyNIbTYphI, GOPMUPOBAHUE
IIPEJICTaBICHHS O KOMIIBIOTEPE KaK YHUBEPCATEHOM
ycTpoiicTBe 00paboTku nHGOpPMAIAH, pa3BUTHE
OCHOBHBIX HAaBLIKOB M YMEHUH HCITOJIE30BAHUS
KOMIIBIOTEPHBIX YCTPOHCTB.

Paspmensl

«OCHOBBI TPOrPaMMHPOBAHUS Ha
Python»

«Ananu3 na"HpIX Ha Pythony

®dopMupOBaHUE NIPECTABICHUS 00 OCHOBHEIX
M3Yy9aeMBbIX MMOHATHAX (MH(POpPMAITHS, aITOPHTM,
MOJIeJTb) ¥ UX CBOHCTBaX.

Pazgensr « OcHOBEI
mporpaMMupoBanus Ha Pythony,
«AHamu3 qaHHEIX Ha Pythony,
«BBenenue B MammmHHOE 00y4YeHUE
Ha Pythony

Pa3BuTHE anrOpUTMUYECKOTO MBIIITICHUS,
HE0O0XO0MMOTO JUI IPOPECCHOHATBHOH
JIESITEIbHOCTH B COBPEMEHHOM OOINECTBE; pa3BUTHE
YMEHUH COCTABUTH U 3aIIUCATh AJITOPUTM IS
KOHKPETHOTO UCIOJTHUTENS; POPMUPOBAHUE 3HAHUN
00 aJITOpUTMUAYECKAX KOHCTPYKLHSX, JOTHYECKHUX
3HAYCHMAX U OllEPALMIX; 3HAKOMCTBO C OJHUM U3
SI3BIKOB [IPOTPAaMMUPOBAHUS B OCHOBHBIMH
AJITOPUTMUYECKAMH CTPYKTYpaMu — JIMHEHHOM,
YCJIOBHOH M IIUKIINYECKOHN.

Pa3nensl « AHamu3 NaHHBIX Ha
Pythony, «OCHOBBI MAIIMHHOTO
o0y4eHUI»

dopmupoBaHue yMEHUH GopMannzanuy u
CTPYKTYpHUpPOBaHUs HHPOPMAIMH, YMEHHS BEIOUPATh
croco0 IpeacTaBIeHNs JaHHBIX B COOTBETCTBHH C
[IOCTaBJIEHHOM 3aaueii (TaOHUIBl, CXEMBI, TpaduKH,
JMarpaMMBbI) C UCIIOJIB30BAHHEM COOTBETCTBYIOIIHX
TIPOTrPaMMHBIX CPEICTB 0OPaOOTKH JaHHEIX

Pazpgensr « OCHOBEI
mporpaMMupoBanus Ha Pythony,
«AHnanu3 gaHHbX Ha Pythony,
«BBenenue B MalHHOE 00yUeHUE
Ha Python»




®opMHpPOBaHUE HABBIKOB K YMEHUH 6€30IIaCHOr0 1
1enecoo0pasHoro MoBeASHHUs IpU paboTe ¢
KOMITBIOTEPHBIME IIPOTPaMMaMy i B ceTd ViHTepHer, | La31el «BBesenne B
YMEHHS COOIIONATE HOPMBI HHPOPMAMOHHOM 3TiK) | ACKYCCTBEHHBIM HHTEIUIEKT
¥ IIpaBa

Y4e6H0-TeMaTHYeCKMiT IJIaH

B paszene npuBo/mTes BapHaHT [IaHUPOBAHMS, KOTOPHINA paccymTaH Ha yriryOJIeHHEIH
BapHaHT y4eOHOTro IJIaHa.

IlepBoit HOTOMHUTENEHOMN LENBIO U3YYEHHS PACIIHPEHHOTO Kypca SBISETCS TOCTH)KEHHE
OOJIBIIMHCTBOM yYaIyXCs ITOBBIIEHHOTO (TIpOYKTHBHOIO) YPOBHS OCBOEHHS YUeGHOTO
Marepuana. Y4eOHUKH 11 yPOBHS 6—9 KIIaccoB 06€CIeUnBAIOT HEOOXO0MMMEIH IS STOTO
y4€OHBIN ¥ TUIaKTHICCKUY MaTepHat.

BTOpo#i mOMOMHATEIEHON LENbI0 H3yUeHHs PACIIHPEHHOTO Kypca ABIIIETCs TOATOTOBKA
yHaIuXes K ONMUMIIAanaM, KOHKypcaM B 00JIaCTH aHalln3a JaHHBIX M MANIHHHOTO O0YYCHHMSL.

JlononHATeNbHOE yaebHOE BpeMs B pacIIMPEHHOM BapHAHTE Kypca B OCHOBHOM OTIASTCS
NpaKTHYecKon pabore. [Ipu pacmupenHoM BapuanTe y9eOGHOTO Iiana 60IbIIAs YacTh (unu Bce)
3aIaHUH MOXKET BBIIOJHATBCS BO BPEMS YPOKOB 110/ PYKOBOACTBOM YHHTEJIS.

Pasiirape 62308010 ypoBHS OT yriryGIIeHHOTO Kypca IPOSIBIISLETCS B CTEMEHH LIIyOUHEI U
Ka4eCTBa OCBOCHHS TEOPETUYECKOTO MaTE€pUalIa 1 IOIYyISHHbIX IPAKTUYECKUX HABEIKOB

Pazpen 1. Beenenne B McKyceTBeHHBIH HHTE/MLIEKT (2 )

Ydaruecs HOIDKHBI 3HATH TIOHATHE HHQOPMALAH, PA3THIHe MEXKLY IOHITHIME «uHpOpMAIIHSY,
«TaHHBIEY.

Yuawgueca oonsicnvt ymemeo:

® TpPUBOAWTE TIPUMEPbl HH(POPMAIHOHHBIX IIPOIECCOB B IPHpPOAE, OOINECTBE,
TEXHHUYECKUX CHCTEMAX;

® CTPYKTYypHPOBaTh HH(OPMALHIO, BBIIENATH OCHOBHbIE IOHATHS H B3AHMOCBSA3H MEXKILY
HUMH.

Pa3znen 2. OcnoBbl nporpaMmupoBanus Ha Python(6 )

Vyamuecs DOMKHEI 3HATD:
® IIOHATHA  «AITOPUTMY, «HCIIOJIHUTEIDY, «CHCTeMa KOMaH/I UCTIOJTHHTEISY;
® OCHOBHBIC AITOPUTMHYECKHE  CTPYKTYPHI: CIICIOBAaHME, BETBICHHE, IIUKI,

® pcalM3alyi0 OCHOBHBIX alOPUTMHYECKHX CTIPYKTYp B BBEIODAaHHOM  S3BIKE
IIPOrPaMMHUPOBAHUSL.

Yuawjueca oonscnvt ymems:

® COCTaBIATh ANTOPUTMBI UL PEIICHHs IPOCTBIX 3alad B CIOBECHOW (opme, Ha
AJITOPUTMHUYCCKOM SI3bIKE U Ha BEIOPaHHOM SI3BIKE IPOTPAMMHPOBAHHS;

® BLINOIHATH TPACCUPOBKY AITOPUTMA;

® [pOrpaMMHPOBAaTh HECIOXHBIC JIMHEHHBIC, pa3BETBIAIONHUECS M [UKIAYECKUE
AJITOPUTMEL Ha BBIOPAHHOM SI3BIKE IPOTPAMMHPOBAHHA.

Pasnes 3. Ananus nanabix Ha Python (5 1)



Yuawjueca oonacrnvl 3nameo:
® IIOHATUS «MOJETb», «MHOOPMAIMOHHAS MOIEIHY,

«MaTeMaTH4YCCKasI MOJIEIb Y, «TaHHEIE », «OompIme JaHHBIC, «CTaTUCTHKA»,«OIIUCATEILHASL
CTaTHCTHKa,

® STambl Pa3pabOTKU K UCCIENOBAHNUS KOMIIBIOTEPHOM MATEMATHIECKOH MOJIEIH.
Yuawjueca oonscnvt ymemn:

® PpCaNU30BBIBATH BHIYUCIECHHU ONMHUCATEIHHON CTATHCTHKH,

® CTpPOHUTP U UCCIIENOBATh IIPOCTHIE KOMIIBIOTEPHEIE HH()OPMAHOHHBIE MOIENTH.
Pasznen 4. Beenenne B Mamunnoe 06ydJeHne Ha Python (4 )
Yuawueca oonscnor snameo:

® KJacCH(UKAMIO METOJO0B MAIIMHHOTO O6YUCHHS;
OCHOBHBIC aJITOPUTMBI OOYUCHHUS C YUHTEIEM .

® VYwuamuecs IOKHBEI YMETh:

® C03/1aBaTh PErPECCHOHHEIE MOLEIIH;

® BEBIIOJIHATH IIPOTHO3UPOBAHKE

Copep:xanne Kypca

B sTOM pasiene comepiHTCA TeMaTHUYeCKOe IUIAHMPOBAHHE ¥ IEPEdeHb ILJTAHUPYEMBIX
Pe3yIBTATOB OCBOCHHS HPOrPaMMBI (MTOTOB H3Yy4eHHS OTIENBHBIX TEM), PACCUATAHHBIE HA
pacIIMpeHHbIH yueOHbIH II1aH.

IlepBoit NONONHWTENBHON NENBI0 H3YYCHHS DACHIMPEHHOTO Kypca SIBISETCS MOCTHIKEHIE
OOJBIIMHCTBOM y9YalTIXCs IOBBIIIEHHOTO (HPOLYKTHBHOTO) YPOBHS OCBOEHUS y4eOHOro
MaTepuana. Y4YeOHHKH ypoBHA IUII 6—9 KJIAcCOB OOGECIIEUMBAIOT HEOOXOMMMBIHA IS 3TOTO
Y4EOHBIN U TUIAKTUYECKUM MaTepHal.

Bropoii HOmoNHATENBHON IENBI0 H3YYEHHs DACIIMPEHHOr0 Kypca SBILETCS MOATOTOBKA
yJamuxcs KoMMMIIKazaM, KOHKypcaM B 00J1acTH aHaIH3a JaHHBIX ¥ MAITHHHOTO O0YUeHHS.

HomonHuTenbHOE yuebHOE BpeMs B PACIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTIAETCH
IIPaKTHIECKOH paboTe. IIpu pacimmpeHHOM BapHaHTe y4eGHOrO IiaHa GoNbIIas JacTh (HIIH BCe)
3a/laHAH MOXXET BBINOJHATECS BO BPEMs YPOKOB II0J PYKOBOACTBOM yuuTens. Ha ycMoTperme
YIUTCIsL KOJMYECTBO 4YacoB, OTBEACHHBIX Ha OCBOCHHE OTHCIBHBIX TeM M IPOBEICHHE
IPOEKTHBIX 3aHATHH, MOXET OBITh YBETHYEHO B 3aBHCHMOCTH OT BO3MOKHOCTEH M HHTEPECOB
o0yuJarormuxcs.

Pasnuaue 6asoBoro ypoBHS OT yriryGIeHHOTO Kypca IpPOSBISAETCS B CTENEHH IIyOHMHBI H
Ka4eCTBa OCBOCHHUS TEOPETUUECKOI0 MaTepHala U IOTyICHHBIX MPAKTHIECKIX HABLIKOB.

TemaTHueckoe IJIaHUPpOBAaHHE

Ne

Tema KoaungecTBo 9acos

BBeaenue B HCKYCCTBEHHBIH HHTELIEKT

1

BBeneHue B UCKYCCTBEHHBIM HHTEIIEKT 1




2 | Poip HCKyCCTBEHHOrO HHTEICKTA B KM3HH Ye/IOBEKA: 1
9THKa U PEryIUPOBAHUHI

Hroro mo pasmeny 2

OcHoBpI mporpaMmupoBanus Ha Python

3 AnropuT™Bl 1 ucnonauTe M. Croco6b! 3amucH 1
AITOPUTMOB

4 OOmue cBenenus o sA3BIKe IporpaMMupoBanus Python 1

5 Oprazusanus BBOJa ¥ BEIBOJA JAHHEIX 1

6 AJIropuTMHUYECKast KOHCTPYKIHAS 1
«CIIETOBAHUE Y

7 [Ipoext «Pa3nmuunble BapHaHTEI IPOrpaMMHPOBAHHU 1
IUKIMYIECKOTO aITOPUTMA)

8 ITpoext «Hauana nporpaMMupOBaHUS» 1
Hroro no paznmery 6

Ananus nanspix Ha Python

9 Hayka o naHBIX. CTPYKTYpEI JaHHBIX 1
10 Pabora co ciuckamu Python 1
11 bu6nuorexu Python. BuGnuoreka Pandas 1
12 IIpoext «VMccnenoBanue aHHBIX . 1
13 IIpoekt «Python mist DataScience» (O6061menue u 1

CHCTEMaTH3aIus OCHOBHEIX IIOHITHHA TGMI)I)

Hroro no pazgeny 5

BBenenne B MammnHoOe 00y4enue Ha Python

14 ITonATHE U BUABI MAIIUHHOTO O0YYEHMS 1
15 Ananys ¥ BU3yanu3anys JaHHbIX Ha Python 1
(moBTOpEHME)
16 JlepeBrs perneHui. 1
17 IIpoext «Pemenue 3anaun KiacCubUKALIMN 1
Htoro no pazgery
UTOoro 17

OpraHmaunonno-nenarornqecmle YcioBuA peaqu3aluu Kypca

I[JISI pealm3anuul Kypca Ha OCHOBE IIpOTrpaMMBI HCO6XOI[I/IMO HaJIA4YUEC CICOYIOIHUX
KOMIIOHCHTOB.

® KOMIIBIOTEPHOE pabodee MECTO YUHTEd, IOAKIIoUeHHOe K cetd Mutepuer (Wi-Fi mm
o Kabenro),

® IIPOCKITHOHHOE o60py/:[0BaHHe Wi HWHTCPAKTHUBHAA [JOOCKa C BO3MOXXHOCTBIO
JEMOHCTPAIIAH TIPE3CHTAIHIA;



® KOMIIBIOTEPHI MM HOYTOYKH, PAacIIONIOKEHHEIE B KOMIIBIOTEPHOM KJIacce, IIie KaKIblit

YHYCHHK paboTaeT ¢ yCTpoHCTBOM 160 HHINBAAYATBHO, THO0 B Iapax;

® KOMIBIOTEPHl HIIHU HOYT6YKI/I KaK y4Jamuxcs, TaK H YYHUTEIS HOJDKHEI OBITE Ha

omepanuoHHEIX cucreMax Windows/MacOS;

® THUIOBOE MPOrpaMMHOE OOecledeHHe, IpHMEHseMoe 00Imeo6pa3oBaTeIbHbIMH
OpraHM3allisAMH, BKIIOYas MporpaMMy ULl paboThI ¢ 3JEKTPOHHEIME Tabiuamu MS

Excel;

® WHTETpUpoBaHHas cpena paspaborku (IDE) 1 s3bika nporpaMvupoBasms Python;

® JupyterNotebooks — cpena paspabotkwu, 1y1s 3amycka ¢aiiioB u3 MarepuanoB YMK ¢

KOMIIBIOTEPA HJIH U3 o0agHoro XPaHUuJIAIa.

Texnudeckue Tpedosanus k 11O

IIK mu Hoy1Oyk Ha 6ase OC Windows, MacOS. Paspermenne sxpana 1024x768 wmu 6ombe.

Hamrane UHTCPHCT-COCIUHECHU A

HeoGxonumo HCHONB30BaTh aKTyalbHBIE BEPCHH OJHOTO W3 CICAYIOLIAX Opaysepos: Edge,

Chrome, Safari, Firefox, Opera

Cucremnrlie Tpe6oBanus Windows:

e Omnepanuonnas cucrema Windows 7 niy BbIe

e [Ipoueccop Intel® CoreDuo wnu ananorugnenii ¢ yactoroit 1,5 [T wim BeIIe
2/4 I'b onepaTHBHOM aMSITH IS CUCTEM O YIIpaBlIeHHeM 32/64-6utHoit Windows.
Cucremusie TpeboBanusg MacOS:

e OmneparorHas cuctema MacOS X 10.10 unu Bbime

e IIponeccop Intel® CoreDuo uiu anamorwyHsmi ¢ yactotod 1,5 I v Beie

e 1,5 T'b omeparusro# mamsru - IIporeccop Intel® CoreDuo MM aHaIOTHYHBIA ¢ YaCTOTOM

1,5 I'T'y unu Bemme , 1,5 I'B onepaTuBHON aMsTH.

®opMbI aTTECTANMH

Bcee paszensl mpennosnararoT BBIIOJHEHHE H 3alUTY MPOEKTOB. IIPOEKTHI IO CBOSH
TUTAKTHYECKOW CYIIHOCTH HALENeHbl Ha (GOPMHPOBAHUE CIOCOOHOCTEH, ITO3BOJIIIOINX
3¢ deKTUBHO NeHCTBOBATh B peanbHOM KHU3HEHHOM
curyanui. O0Ia1asumMu, y9amuecsMOry Ta[all TAPOBAThCAKU3MEHSIOIUMCSY CIOBUSM,OPH
CHTHPOBATHCABPA3HOOOPA3HBIXCUTYAIIMIX, pAa00TaTEBKOMAHIE.

Ilpu paboTe Ham TIPOEKTOM TMOSBISIETCS HMCKIIOYMTENBHAS BO3MOIKHOCTE
(GopMupoBaHHMsA y ydYamuxXcs KOMIIETCHTHOCTH pa3pelleHus IIpobaeM (IOCKONBKY
00s3aTENBHBIM YCIOBHEM PEANTH3allid METOJa [POEKTOB B INKOJE SBJIAETCS pEIIeHHE
ydamuMcs COOCTBEHHBIX NPOOJIEM CpENCTBaMH IIPOEKTa), a TAKKe OCBOCHHE CII0COGOB
NEATENBHOCTH, COCTABIIAFOIIX KOMMYHHAKATHBHYIO U HH(OOPMAHOHHYIO KOMIIETEHTHOCTH.

Kaxnpi mpoekT mpeAmonaraeT IOMyYeHHE Kakoro- Jmbo IpoAykra. B
IpeAIaraeMbIxX MPOCKTaX 3TO MPOrPaMMHBIN IPOMYKT, PEINAIONINN Ty WM HHYIO 3a1ady.
Ha BemonmHeHue mnpoekTa mpemiaraeTcs 6a30BO€ KONMYECTBO YacOB, OMHAKO IIO
YCMOTpPEHHUIO YYUTEIIA, & TaKXKe B 3aBHCHMOCTH OT YMEHHWM M MHTEpEca YUCHHKOB K TEME
KOJIMYECTBO 9acoB MOJXKET OBITH yBenuueHO. KOHKpETHBIE PEKOMEHIAIMH [aHEl B
MaTepHaylaX MPOEKTHHIX 3aHATHH.

Taxuwe mpoextsr kak «MccmenoBanme maHHBIX»,«Python mma DataSciencey,
«Pemenne 3amauM  KiIaccHPUKANMM» Ha  YIAYOJNCHHOM  YpPOBHE  SBIISTEOTCS



MEXIIPEIMCTHBIMH, B OTJIHYHE OT MOHOIPOEKTOB, YAaCTHYHO BBIIOJHSIOTCS BO
BHEYPOIHOE BpeMs M HOJA PYKOBOACTBOM HECKONBKHX CICLMAIHCTOB B Pa3lIMYHEIX
obnactax sHaHHA. Takue MPOEKTH TPeOYIOT OYEHb KBaH(UIIPOBAHHON KOOPIMHAIHH
CO  CTOPOHBI CICHHANHCTOB M CH&KCHHOH pPaGOTHI MHOTMX TBOPYECKHX TpYILIL.
MexmpenMeTHbIE TPOSKTEI MOTYT GBITH KaK HeGOIBIIAMY, 3aTparuBarOIUMHU 1Ba-TPH
IIPCAMETa, TaK ¥ HANPABICHHBIME Ha DPCIIEHHE JOCTaTOYHO CIOXKHEIX IIPoOieM,
TpeOYIOIMUX COMEPIKATENBHOM HHTErPALHH MHOTHX 06JIacTell 3HAHMSL



