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(ITpotoxon 5/21 o1 19.11.2021 1.)

HUCKYCCTBEHHBIN UHTEJIJIEKT (BA3OBBII YPOBEHD)
10-11 KJJACCBI
INPUMEPHASA PABOYASA ITPOTPAMMA

IosicHUTEILHAA 3aANMMUCKA

Ob6mas xapaktepuctuka Kypca. Kypc «MckyccTBeHHBIM UWHTEIUEKT (0a30BbIN
YPOBEHB)» JUIsl CpeaHEN WIKOJbI sBIISeTCsl 0a30BbIM B 00MmIei nporpamme «VIcKycCTBEHHBIN
WHTEJUICKT» JUIsi 00mmeo0pa3oBaTeIbHBIX IIKOJ W TpeAHa3HauyeH Ui mpernonaBanus B 10-11
KJIaccax. DTOT KypcC HalpaBiieH Ha MPOJIOJDKeHHE (GOPMHUPOBAHUS 3HAHUN YUalTUXCSl CTAPIINX
KJIACCOB O CHCTEMaX MCKYCCTBEHHOTO MHTEJUJICKTa KakK OJHOW W3 HauboJiee MEepPCHeKTUBHOU U
Pa3BUBAIOIICHCS 00J1aCTe HAYYHOTO U TEXHOJIOTHIECKOTO 3HAHUSA. VICKYCCTBEHHBIN MHTEIUIEKT —
CTpaTeTUUYeCKH BaXXHOE HampaBjieHHE, KoTopoe B HammonansHOU mnporpamme «l{udposas
skoHOoMUKa Poccuiickoii deneparum» 0003HauYe€HO B KA4ECTBE OJHOM M3 CKBO3HBIX ITHU(POBBIX
TEXHOJIOTUH, 00ECIeUnBAIOIINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpaciieil SKOHOMHUKHU U
cormanbHOM cdeprl. [IpunsTtas B 2019 r. HaunnonansHast cTpaTerus pa3BUTHS UCKYCCTBEHHOTO
UHTEJJIEKTa CTaBUT 3a/a4ll COBEPIICHCTBOBAHHUS CHCTEMBI IOJTOTOBKM KaJpoOB B 3TOM
HaIpaBJICHUH, a TakKXKe pa3pabOTKU U BHEIPEHUS MOAYJEH MO WCKYCCTBEHHOMY MHTEIICKTY B
oOpa3oBaTelibHbIE MpPOrpamMMbl BCEX YPOBHEH, BKItouas cpenHee oOmiee oOpasoBanue. Ha
pellieHre JaHHOM 3a]aud U HalpaBJIeH HACTOSIIUN KypC.

CTpyKTypHO JaHHBIN KypcC BKIIOYAeT JBa B3aMMOCBSI3aHHBIX MOy (pa3zaena) MaccuBbl
B Python m Mammunnoe oOyuenue. IlepBoiii Momynb (pa3zmen) CBA3aH C aKTyalIu3alued u
JalbHEUIINM pPa3BUTHEM 3HAHUN M YMEHUN IO OCHOBaM MporpamMmmupoBanus Ha Python.
CdhopmupoBanHble y ydalluxcs 3HAHHUS U YMEHHS IO 3TOMY MOAynio (paszeny) OyayT B
JalbHEHIIIeM HCIOJB30BaHbl MPH U3YYEHUH BTOPOTO MOAYNs (pas3ziena), OCBOGHHE KOTOPOTO
HampaBJICHO HAa pPAa3BUTHUE TMPEJICTaBICHHH O MHOTooOpa3uu TOAXOJ0B B paszpaboTke
MCKYCCTBEHHOT'O MHTEIIJIEKTa, UX BO3MOKHOCTSIX M OTpaHMUYEHUSX; Ha (hOpMHUpOBaHUE 3HAHUHN O
MalIMHHOM OOy4eHUHU U YMEHUHN MPOEKTUPOBAHUS U PEAIU3allMi MOIETH MAIIMHHOTO O0y4YeHUS
Ha Python. [Tpu u3yduennn s3tux Moaynel (pa3aenoB) ydaiuecs He TOJIbKO Y3HAIOT O crienuduke
OCHOBHBIX 33/1a4 MAaIlIMHHOTO OOy4YeHHs, HO ¥ Haydarcs BBISBIATH U (pOpPMYIHUpOBaATh JaHHbBIS

3ala4uu B COOTBCTCTBHUU C PCAIbHBIMU HOTpe6HOCTHMI/I B pa3JIMYHBIX C(bepax KHU3HH YCIIOBCKaA.



OtoMy OyneT crocoOCTBOBATh PEIICHHE MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, B TOM YHUCIIE U
HENOCPECTBEHHO CBSI3aHHBIX CO IIKOJIBHOM KHU3HBIO, C U3YUYEHUEM JPYTUX YUEOHBIX TUCIUIUINH.
B xoz1e ocBoeHns yueOHOTo MaTepHraia Kypca y ydamuxcsi popMHpyeTcs yCTOMUMBBIA HHTEPEC K
CHUCTEMaM MCKYCCTBEHHOT'O MHTEJJIEKTa U 3aKia/ibIBaeTcs 0a3za Juisd MPOoJI0JDKEHUS UX U3YUEHHUS B
paMKax BHEYPOUHOH JEATEIHHOCTH WIIH JOMOJHUTEIILHOTO 00pa30BaHusl, MM CaMOOOPa30BaHHUS
B 3TOM HAalpaBJIEHUM, HapUMEpP, CaMOCTOSATEIbHOIO OCBOEHMSI Kypca C HCIOJIb30BaHUEM
00pa3oBaTeNbHBIX OHJIAIH PECYPCOB.

Kypc «MckyccTBeHHbI HHTEIEKT» (0a30BbI) HOCUT MEXIUCUUIUIMHAPHBIA U
KOMILJIEKCHBIN xapakTep. C 0HON CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HAHUS U YMEHHUS ydalluxcs,
MOJIyY€HHbIE UMM Ha YpPOKax MaTeMaTUKH, HTHPOPMATUKH, GU3UKU, OMOJIOTUY (pelieHne 3a/1ad C
¢dbu3uyeckuM W/ UM OMOJOTHYECKUM cojepkanueM). C Apyroil CTOpPOHBI, B CTPYKType ITOTO
Kypca OTYETJIMBO BBIIEISAIOTCA U TEOpEeTUYecKas M MpaKTUYecKas COCTaBISIOLIUE. Yyaliuecs
3HAKOMSTCA C 00JIaCTIMU IPUMEHEHUsI U 0a30BBIMU MOHATUAMHU Kypca, a B X0J1€ TUJAAKTUUECKUX
UTP U BBITIOJHEHUSI IPAKTHUECKUX U MPOEKTHBIX 3aJJaHUH MOJy4JaloT OIBIT aKTUBHOM, TBOPUECKOU
WHIUBUAYaIbHON, TPYNIIOBON U KOJUIEKTUBHOM JNESITETFHOCTH MO OCMBICIIEHUIO KITFOUEBBIX 3a7a4
MAIIMHHOTO OOY4YEeHHS M OCHOBHBIX IIOJXOJOB B IPHUMEHEHWH MAUIMHHOIO OOy4YeHHs s
CO3/IaHUS UHTEIJIEKTYaJIbHBIX CUCTEM.

Heap u 3agaum kypca «cCKycCTBeHHBbI HHTELIEKT» (0a30BbIH). [[envro usyuenus
Kkypca «VICKyCCTBEHHBIM MHTEIUICKT» (0a30BbIi) SBIISCTCS PA3BUTHE y YJAIIUXCS YCTOWYHUBOTO
UHTEpeca K OCBOCHHMIO JaHHOW o0jacTh 3HaHUM W (GOpMHpOBaHHME NPEICTABICHUA O
MHOT000pa3uy MOJXO0JI0B B pa3pabOTKe MCKYCCTBEHHOI'O MHTEIUIEKTa, 00 MX BO3MOXKHOCTIX U
OrpaHUYEHUsX, NpHOOpeTeHHe O0a30BbIX 3HAHMA W yMEHUH B cdepax Haykd O JaHHBIX,
MAIIMHHOTO O0y4eHUs U MHoroobOpasuu cep HMX NPUMEHEHUs, a Takxke (HopMHUpOBaHHE
u(GpoBOH TI'PaMOTHOCTH, Pa3BUTHE KOMIETEHIMH B 0OO0JIACTM HCKYCCTBEHHOI'O WHTEIIEKTa,
BOCTpEOOBaHHBIX HA OT€YECTBEHHOM PBIHKE Tpy/a ¢ y4eTOM TMHAMUYHO pa3BHUBaoLIeiics chepsl
WW. 3adauu xypca: GopMupoBaHUE y ydalIUXCsl MPEACTABIECHUI 0 MHOrooOpa3uu Mojaxo/I0B B
pa3paboTKe HCKYCCTBEHHOI'O HHTEUIEKTa, MX BO3MOXKHOCTAX M OrpaHHYeHUsaX (oOydeHue ¢
yuuteneM, oOyudeHue Oe3 ydurTess, HEHWpoceTH); O MalIMHHOM o0ydeHuu, cdepax ero
IpUMEHeHHsl; mpuoOpeTreHre ymeHui mo pemenuto 3agau MO (perpeccus, kiaccudukanus,
KJIacTepu3alus), aHaJdu3y JaHHbIX W BU3yaldu3aluM (Ha s3bIKe MporpammupoBaHus Python c
ucnojab3oBanueM Oubanorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii npoextupoBars u
peann30BbIBATh MOJEIM MAIIMHHOTO OOYy4YeHMsI; pa3BUTHE KOMMYHHUKAIIMOHHBIX HAaBBIKOB,
yMeHu#l paboThl B KOMaH/e, CAMOCTOSITENIbHON pabOThl M OPraHU3allMOHHOMN KYJIbTYpHI.

HeneBas aynuropus. Yuammuecs 10-11 kmaccoB 001eo0pa3oBaTeNbHBIX MIKOJL.



Mecto kypca «MckyccTBeHHbIH HMHTeNIeKT» (0a30Bblii) B yyeOHOM miaHe. Kypc
«UcKycCTBEHHBIN MHTEIUIEKTY» (0a30BBIN) MOXKET OBITH BCTPOSH BO BHEYPOUHYIO JIESATEIBHOCTD.
Ypoku o nepBoMmy Moyt (pasaeny) «Maccussl B Python» MOTYT OBITh BCTPOEHBI B YPOUHYIO
JEATeIbHOCTD, €CITH COXPAHSIETCS IPEEMCTBEHHOCTh JIMHUM S3bIKa MMporpaMMupoBanus Python ¢
OCHOBHOMH IITKOJIOH, BTOPOM MOIYIb (pazaen) «MammrHHOe 00y4eHHe» MOXKET ObITh IEPEHECEH Ha
BHEYPOUHYIO JEATEIBHOCTh. B 3aBUCHMOCTH OT BO3MOKHOCTEW OpraHU3allMd BHEYpOYHAas
JEATENBHOCTh MOKET OCYIIECTBIATHCS M0 PA3JIMYHBIM CXEMaM, B TOM YHUCJIE HETIO CPEICTBEHHO B
O/IHOIl 00pa30BaTeNbHOM OpraHu3allid WM COBMECTHO C JPYITMMH 00pa3oBaTelIbHBIMU

OpraHU3AIUSIMHU U YUPEKIECHUSIMH JOTIOTHUTEIILHOTO 00pa30BaHus JETEH.

IleHHOCTHBIE OPUEHTHUPHI coAep:KaHus Kypca « MCKycCTBeHHbI HHTEIEKT»
(0a3oBbIi)

TGXHOJ'IOFI/II/I I/ICKyCCTBeHHOFO HUHTCJIIJICKTA HpO‘IHO BOLIJIN B Hamy KHU3Hb U OYEBUHO, YTO
C TCYCHUCM BpeMeHI/I CTCIICHb JOTOTI'O HpOHI/IKHOBeHI/IH 6y216T JIMIIb YBCJ'II/I'-II/IBaTBCSI.
I/ICHOJ’II)SOBaHI/Ie I/IHTepHeT-HOI/ICKa, T'OJIOCOBBIX IIOMOIITHHKOB, CepBI/ICOB pacn03HaBaHm{
M300pakeHUH, OHJIAIH UTP SBJISIETCS YACTHIO HAIllEH TIOBCEMECTHOM JEHCTBUTEILHOCTH. 3a1ada
COCTOMHT B TOM, IITO61>I IMOMOYBb YHallIEMYCs 3aHATH 110 OTHOIICHHIO K 3TUM TCXHOJIOTUAM IMO3HUITUIO
HC ITAaCCUBHOTI'0 IMOJIB30BATECJIA, 4 aAKTUBHOT'O TBOpIA U CO3AATCJIs, IOHUMAIOLIETO CYTh TEXHOJOT I
HUCKYCCTBCHHOI'0O HMHTCIIJICKTA U CHOCO6HOI‘O CO3JaBaTb CBOH, OPHUIMHAJIBHBIC PCHICHUA.
OueBuHO, YTO Y)Ke B OmkaiiieM OyaymeM OT TOro, HACKOJIBKO TPaMOTHO BBITTYCKHHUK IIIKOJIBI
CMOXXET KOHCTPYHPOBATh COOCTBEHHYIO CPely KU3HH U PO (HEeCCHOHATBLHOM e TEIbHOCTH, B TOM
YUCIC, HUHTCTPHUPYSA B HEC TEXHOJIOTMU HCKYCCTBCHHOI'O HHTCIIIICKTA, 6y,I[eT 3aBUCCTh €TI0
YCIICHIHOCTD H KOHKprHTOCHOCO6HOCTB. HOSTOMy CTOJIb BaXHO OCBOEHHE TEXHOJOTUI
HNCKYCCTBCHHOI'O MHTCJJICKTA, XOTsA 6BI 1 Ha 6a3OBOM YPOBHEC.

Kypc «UckyccTBeHHBI HMHTEIEKT» (0a30BbIi)» OpPraHUYHO HMHTETPUPYETCS C
npeaAMeTaMu, KOTOPBIC H3YYAIOTCH YUAIUMHUCH CTapH_Ieﬁ MKOJIBI. ECTECTBEHHBIM O6p2130M
BBITVIAAUT UHTCTPaluA ¢ JUCHUIIIIMHAMU Hpe,ﬂMeTHOﬁ 06J'IaCTI/I «MaremaTnka n I/IH(l)OpMaTI/IKa».
PasButie noruueckoro u AITMOPUTMHUYCCKOI'O MBIINIJICHHA, OCYHICCTBIIICMOC HAa YpOKax 110 3TUM
AUCHUIUIMHAM, CIYXKUT 3a1a4C q)OpMI/IpOBaHI/ISI HpO‘lHOfI 62131:1, Ha KOTOpOP’I B z[aaneﬁmeM MOXET

MMPOUCXOAUTH CTAHOBJICHHUC CIICHUAIIMCTA 10 HCKYCCTBCHHOMY UHTCIIJICKTY.

Ili1anupyemble pe3yabTaThl OCBOCHHUSI Y4e0OHOI0 Kypca

[IpenonaBanue kypca «VICKycCTBeHHBIN WHTEIUIEKT» (0a30BBIM) HAMpaBlIEHO Ha

AOCTHUIKCHUC TPEX I'pyHIl PE3YJIbTATOB - JIMYHOCTHBIX, MCTAIIPECAMCETHLIX U MPCAMCTHLIX.



1-s rpynna:
JJMYHOCTHBIC

pe3yabTaThl

1.1. dopMHUpOBaHHE y y4alerocs MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKU H

oOmecrna.

1.2. ®opMupoBaHKE Yy yUalIerocst HHTEpeca K JOCTHKEHUSIM HAyKH

U TEXHOJIOTHH B 00J1acTH HCKYCCTBCHHOT'O MHTCJJICKTA

1.3. ®opmupoBaHue y y4allerocs yCTaHOBKHM Ha OCMBICIICHHOE U
0e30MmacHOe B3aWMOJICHCTBUE C TEXHOJOTHSMH M YCTPOMCTBAMH,
pPCAIN30BaHHBIMHA Ha OCHOBC IMPUHIIUIIOB HCKYCCTBECHHOI'O

MHTCIIJICKTA.

1.4. TIlpumoOpeTeHue  oOmbITa  TBOPUYECKOW  JCSTEIBHOCTH,
OTHparolleiics Ha UCOIb30BaHNE COBPEMEHHBIX MHPOPMAITMOHHBIX

TGXHOJ’IOFI/Iﬁ, B TOM YHUCJIC UCKYCCTBCHHOI'O MHTCIIJICKTA.

1.5. ®opMupoBaHuE y y4alerocsi ycTaHOBKM Ha COTPYJIHUYECTBO U
KOMaHJHYI0O  pabOoTy TpH  PEIICHHWH  HUCCIIE0BATEIbCKHX,

MPOOJIEMHBIX U U300pETaTEIHCKUX 3a/1a4.

2-51 rpymnmna:
MeTarnpeIMeTHbIE

pe3ynabTaThl

Ilo3znaBareibHble YY :

2.1. Ymenuwe pabGoraTh ¢ wuHPOpMAIMEH, aHATM3UPOBATH W
CTPYKTYpUpPOBATh MOJyYCHHbIC 3HAHUS U CHUHTE3HPOBATH HOBBIE,

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3HU.

2.2. YMeHus oObSICHATH SIBJICHUS, IIPOLIECCHI, CBSA3M M OTHOIICHUS,
BBISBISIEMBIE B XOJ€ IO3HABATCIILHOM U MCCIICAOBATEIbCKOM

ACATCIIbHOCTH.

2.3. Ymenue ACJIaTb BBIBOJAbI HAa OCHOBC KPUTHYCCKOI'O aHaJIW3a
Pa3HbIX TOYCK 3pCHUA, MMOATBCPKIAATb ux coOCTBEHHOI

aPFYMeHTaHHCﬁ HJIN CAMOCTOSATCIIbHO MMOJTYUCHHBIMU JaHHBIMH.

2.4. YMeHue aHamu3upoBaTh/pedieKCupoBaTh OMBIT HCCIEI0BaHUS
(TeopeTHuecKkoro, 3MIHUPUYECKOI0) HAa OCHOBE NPEATIOKEHHOMN

CUTyaluu, IIOCTaBJICHHOM OCun,




2.5. VYMeHue CTpPOUTHb paCCYy)KJIECHHE Ha OCHOBE CpaBHEHUS

MPEIMETOB U SIBJICHUM.
PerynsTusubie YY/I:

2.6. YMmeHne 00OCHOBBIBAaTh 1I€JIEBbIE OPUEHTUPHI U IPUOPUTETHI

CChIJIKAMHU HAa HCHHOCTH, YKa3bIBasd U 000OCHOBBIBas JIOTUKY.

2.7. YMeHue iaHupoBaTh HE0OX0IMMbIE IEUCTBUS B COOTBETCTBUU
¢ yueOHOI M MO3HaBaTeNbHOM 3a/lauell U COCTaBJATh aJTOPUTM UX

BBITIOJIHCHU .

2.8. YMeHue onuchIBaTh CBOW OMBIT, 0OPMIISiS €ro JUlsl epeaadn
JPYTUM JIIO/IIM B BHUJI€ TEXHOJIOTUHU PEIICHUs IPAKTUYECKUX 3ajau

OIIpCACIICHHOI'O Ki1acca.

2.9. VYmeHue BbIOMpATh U3 MPEIIOKEHHBIX BapHAHTOB U
CaMOCTOSATEIBHO ~ MCKaThb  CPEACTBA/pecypchl Il pELICHUs
3aJaun/AOCTHKEHUsT  LeMM B XOA€  MCCIeN0BaTEIbCKOM

JACATCIIbHOCTH.

2.10. YMeHne npuHUMAaTh PEIIeHUE B UTPOBOM M yUeOHOM CUTYaITH

Y HECTH 32 HETO OTBETCTBEHHOCTb.
KommynukatuBubie Y'Y /]

2.11. YMeHue B3auMOAeHCTBOBAaTh B KOMaH/E, YMEHUEM BCTYIaTh B

JIAJIOT U BECTH €ro.
2.12 YmMeHnue coOnroaaTh HOPMbI MyOJIUYHON peyw,

periaMeHT B MOHOJIOTC W OUCKYCCUHU B COOTBETCTBUH C

KOMMYHUKATUBHOW 3aa4eil.

2.13. YMmeHue onpenensaTb CBOM IEHCTBUS U IEHCTBUS MAapTHEPOB

JUIsL IPOAYKTUBHON KOMMYHUKAIUH.

2.14. YMeHue npuXoIuTh K KOHCEHCYCY B JHUCKYCCUH WIH

KOMaHIHOHU padoTe.




3-4 rpynma. 3.1. HWwmerp mnpencraBieHuss O MHOrooOpa3ud MOJXOJOB B
[IpenmeTHbIE pa3paboTke HMCKYCCTBEHHOTO HWHTEIUICKTa, WX BO3MOXHOCTSAX U

C3YyJIbTAaThI OI'PaHUYCHUAX, O MAIITMHHOM 00yuennu U chepax ero nprUMeHEHNUS;
b

3.2. YMeTh OOBSCHATH pa3HUIy MEXIY MalIMHHBIM OOY4e€HHEM C

yUuTENIEM U 0€3 yUuTes.

3.3. BesBasate U GOpMYyIUpPOBATH 33/a4M MAIIMHHOTO OOydYeHUs
JUTSl Pa3IMYHBIX cep KU3HU YEJIOBEKA U B COOTBETCTBHH C

PCaIbHBIMU HOTpC6HO CTsIMU.

3.4. lmeTh npesicTaBiIeHUsI O CO3JaHUH MOJENN KIaccuukanuy Ha

cepBuce Teachable Machine.

3.5. Umetp mpencraBiieHus 0 HeT0OOyYEHHBIX U MEpeoOydYeHHBIX
MOJIeIISIX MAIIMHHOTO OOYYEHHsI, YMETh BBISABISATH MPOOIEMBI TIO
XapaKTepHbIM TMpPU3HAKaM M 3HaTh CIOCOOBI  OOpbOBI  C

nepeoOyYeHrEM U HEJ000yICHUEM MOIEIICH.

3.6. [TonyyuTh MPaKTUYECKUH OTBIT TECTUPOBAHUS TOTOBOM MOJIETH

MAIlIMHHOTO 00Y4YEeHHSI

3.7. HNmetrp mpencraBieHWss O CYIIHOCTH pPabOThI MOJAEIH
JIOTUCTUYECKOW PErpecCUd U BO3MOXKHOCTSAX €€ MPUMEHEHUS IS
KJaccu(ukauu 0ObEKTOB; 00 MCIOJb30BaHUU JICPEBHEB PEIICHUN

B MalllTMHHOM 06y‘IeHI/II/I.

3.8. YMeTh co3maBaTh MOJENH JMHEHHOHN perpeccun Ha Python c

nomoIpio 6ubianorek pandas, numpy u sklearn

3.9. YMeTb npoeKTUPOBATh U PEATM30BBIBATH MOJIENIM MAIIMHHOTO
oOyuenuss Ha Python ¢ momomipl0 HHCTPYMEHTOB OHOIMOTEKH

sklearn

Mecto kypca «McKkycCTBEeHHBII MHTEJIEKT» (0a30BbIii) B yUeOHOM IJIaHe
VYpoxu kypca «VcKyccTBEHHBIN HHTEIIEKT» (0a30BbIil) MOTYT IPOBOJIUTHCS Kak B paMKax
BHEYPOUYHOH JesATeNbHOCTH. YPOKU Mo mepBomy paszzaeny (Python) moryr ObiTh BCTpoeHsI B

YPOUHYIO ACATCIBHOCTD, CCJIN COXPAHACTCA NPCCMCTBCHHOCTDL JIMHUU A3bIKA ITIPOTPAMMHPOBAHUSA



Python ¢ ocHOBHOI1 KO0, BTOpO#i pa3aen (MammHHOE 00ydeHHe) MOXKET OBITh IIEpeHECeH Ha

BHEYPOUHYIO AEATEIbHOCTb.

Y4eOHO-TEeMATHYECCKHUH IJIAH

Ne .11, HasBanmue pazaesna/TemMbl KoaunuyecTBO 4acoB
Oowee Teopus IIpakTnka
1. OCHOBBI A3bIKA 8 1,5 6,5

nporpammuposanus Python

1.1. Dranbl pelmIeHWs 3aJa4d  Ha 1 0,5 05
KOMITBIOTEPE

1.2. Pemenne 3a1au Ha KOMITBIOTEPE 1 1

1.3. OnnomepHbIe MaccuBbl B Python - 1 0,5 05

crucku. Co3gaHue CHHUCKOB U
BBIBOJ DJIEMEHTOB

14. HccnenoBanme u  reHepauus 1 1
CMHCKOB. Bpruncienne CcymMmbl
AIIEMEHTOB CITHCKa

15. CnoBapu u ux onucanue. Ilounck 1 0,5 05
IO CIIOBApIO

1.6. [TepeGop ameMeHTOB ciioBapst 1 1
1.7. Pemenne 3a1ay C 1 1
WCIOJIb30BAHUEM  CIUCKOB  H
cloBapeu
1.8. [ToBTopenue. HWroroBas pabota 1 1

"Maccussi B Python™

2. MammnHoe 00yueHune 10 5 5

2.1. Ilonatne ®m BUOBI MAIIMHHOIO 1 05 0,5
o0OyuyeHus

2.2. AHanu3 U BU3yalin3anus JaHHBIX 1 0,5 0,5

2.3. Bubnmuorexn MAIIIUHHOT'O 1 05 0,5

oOyueHus




2.4. Jluneitnas perpeccus 1 0,5 0,5

2.5. Henunelinbie 3aBUCUMOCTH 1 0,5 0,5

2.6. Knaccudukarus. Jlorucrudeckas 1 0,5 0,5
perpeccus

2.7. Knaccugukanus. Jlorucrudyeckas 1 0,5 0,5
perpeccus

2.8. Hepesbst pemennii. Yacts 1 1 1

2.9. JlepeBbs penrenuii. YacTs 2 1 0,5 0,5

2.10. [Tpoext «Pemenne 3a/1auu 1 1
KJ1accupuKaIum»
HUTOI'O 18 6,5 11,5

Conep:xxanue Kypca

Monayas (pa3nen) 1. Maccusbl B Python.

Tema 1.1. Dramsl pemeHus 3a1aun Ha KoMmmnbloTrepe. JInHeWHbIi anroputm, 0J0K-cxema.
MareMatuueckue ornepaTopsl, ornepaTop npucBauBanus, pynkiuu print(), input(), float(). Srarmb
pelieHus 3a1a4 Ha KoMIbioTepe. Mojienb, anropur™, hopManu3anus, THHEHHbINA U
Pa3BETBISIOIIMIACS AITOPUTMEBL. Y CIIOBHBIN orepaTop B Python, moHbIN 1 HEMTOJIHBIN YCIOBHBIE
OTepaTOphL.

Tema 1.2. Pemenne 3agau Ha komnbsiorepe. [IoBTOpeHre 0CHOBHBIX 0a30BBIX MOHSATUI
Python, n3ydennsix panee.

Tema 1.3. Ogaomepnsie maccubl B Python - circku. Co3ganue CIuCKOB U BBIBOJ
aneMeHTOB. CIIMCOK, MAaCCUB, JIEMEHTHI CITUCKA, MHJIEKC AJIEMEHTa criucka. Meroas! .append u
.sort, MOJIOKHUTEIbHbIE U OTPHUIIATEIbHbIE UHACKCHI, CPE3bI.

Tema 1.4. UccnenoBanre 1 TeHepalysl CIIUCKOB. BeIdncieHne cyMMbl 2JIEeMEHTOB
cnucka. Metonsl .append u .sort, dpyHknuu min(), max() u metof .count. CyMMupoBaHue
AIIEMEHTOB CIHCKA, IIUKJI C 33JJaHHBIM YHUCIIOM MOBTOpeHUi, oniepatop for. ['eHeparus crrcka,

omneparopsl for u if.



Tema 1.5. CnoBapu u ux onucanue. [louck no cinosapro. Crinucku, reHepanus CluCcKoB,
CYMMHPOBAHHE IEMEHTOB CIHCKa, PyHKIHUs len(), crnokenne cnuckoB. ClioBapH, 3JEMEHTHI
CJIOBaps, KJIIOY U 3HAYEHHE, BBIBOJI JJIEMEHTOB CJIOBApPS, IIOUCK IIEMEHTOB B CIIOBApE.

Tema 1.6. [Tepebop smemenToB cnoBaps. CloBapsk, CIUCOK, oneparopsl for u if, anement
clioBaps, KIIr04, 3HaUYeHHE, Iepedop clioBaps 1o KiroYam, mepedop caoBaps 1Mo 3HAUYCHHSIM,
Mmeto bl .keys, .values, .items, onepatopsr for u if.

Tema 1.7. Pemenue 3a1a4 ¢ UCTIOJIB30BAHUEM CIIUCKOB U ciioBapeil. CIIUCOK, cpes,
MOJIOKUTEIbHAS M OTpULIATENIbHASI HHEKCAIMS 3JIEMEHTOB CITUCKa, MeTo/ .append. ['enepanus
cniucka, omnepatopsl for u if. CoBapsb, 37IEMEHTHI CIOBapsl, KJIIFOUU U 3HAUYCHUSI, BIIOKEHHBIC
CJIOBapH, METOJ .items.

Tewma 1.8. [ToBTopenue. Utorosast pabora «Maccussl B Pythony». OCHOBHBIEC TOHATHS
MOJyJs |: CHUCKH U coBapw».

Moayas (pa3aen) 2. MammHHoe o0yueHue.

Tewma 2.1. [lorsiTHE ¥ BUABI MaTUHHOTO 00y4eHMs. ICKyCCTBEHHBIN MHTEIUIEKT, MOIXO/T,
OCHOBaHHBIN Ha MpaBuiaX, MalMHHOE 00y4yeHue. Mctopus passutus MU B urpax, chepsl
MIPUMEHEHHsI MAIIMHHOTO 00y4ueHus1. O0ydueHue ¢ yunurtesnem, ooydueHue 0e3 yauTess, 3a1ada
perpeccui, 3aa4a kinaccu(uKaluy, 3aada KjIacTepu3aluu, 0T00p JaHHBIX JUIsl MOJENN
MaIlTMHHOTO 00YYCHHSI.

Tema 2.2. Ananu3 u BU3yaau3anus JaHHBIX. MalllnHHOE 00YYEeHHE C YIUTEIIEM,
MalmHHoe o0y4yeHue 0e3 yuuTens. 3ajada perpeccuu, 3ajaya Kiaccudukanmuu, 3a1ada
knacrepusanuu. bubmmoreku pandas u matplotlib, ureHne TaGMMYHBIX TaHHBIX, CTATUCTUYECKUE
MMOKA3aTeNH, [IOCTPOCHUE TUATPAMM.

Tema 2.3. bubnaroreku MarmmHHOTO 00y4deHus. ManimHHOe 00ydeHue ¢ yuuTeaeM u 0e3
yuauTens, ero npeumyinectsa. [loctaHoBka 1enu 1 3a/1a4, aHaIU3 JaHHBIX, 00yJaronas u
TPEHUPOBOUHAs BEIOOPKH, 3a/1a4a PErPECcCHH, 3a/1aua KiacCcu(UKaluu, TECTOBAs U
TPEeHUPOBOYHAs BEIOOPKa, epeol0ydyeHne, HeJoo0yueHne, onTuMaibHas MOJelb, Kpocc-
Banuaanusa. bubnuoreka sklearn, sTansl mOCTpoeHUsI MOJENU MAIIMHHOTO 00y4yenus Ha Python.

Tewma 2.4. JIunetinas perpeccus. [lonsarue nunHelHo# perpeccud, uenenas QyHKIHS,
JIMHENHOE ypaBHEHUE, TOMOCKEJACTUUHOCTD JaHHBIX. CO34aHNe MOIENH JIMHENHON perpeccun
Ha Python ¢ momomisto 6ubnuorek pandas, numpy u sklearn.

Tema 2.5. Henuneitnslie 3aBucumoctu. Coznanue, o0ydeHue U OlleHKa MOJIENU JIMHEHHOM
perpeccun. Busyanuzanus nanusix Ha Python. Henuneitnsiit gyHkumn, rpaduku GyHKIMH.
[TonmmHOMUaNBEHOE IPeoOpa30BaHUE TMHEHHON PETrPECCHH.

Tema 2.6. Knaccudukarus. Jloructuueckas perpeccus. Knaccugukarys, soructuiyeckas

perpeccusi, TMHEWHBIN KiIaccu(pUKaTOp, TUIEPINIOCKOCTh, OMHApHAs KiIacCU(UKaIHS,



MYJbTHKIIACCOBAsA Kiaccupukanus. Jlnnelinoe ypaBHeHne, K03(QUIIMEHTHI JTUHEHHOTO
ypaBHEHHUS, PACHOJIOKEHHE TOYKH OTHOCUTEIBHO MPSIMOH, OTCTyI 00bekTa. Co3aanue,
oOy4eHre U OIIEHKa MOJICIH JIOTHCTHUECKOM PErpecCHH.

Tema 2.7. Knaccudukamus. Jloructuaeckast perpeccus. Marpuia ommboK, METPUKH
Ka4ecTBa JIOTUCTHYECKON PErpecCHy, MOJIEINb JIOTUCTHYECKON perpeccun Ha Python.

Tema 2.8. [lepeBbs pemienuii. Yacts 1. [lepeBo pelieHuil, 31eMeHThI 1IepEeBbEB: KOPEHb,
JUCTBS; TIIyONHA JepeBa, *KaJHbIid AITOPUTM, aTpHOYT pa3OHeHuUsT; SHTPOIus, popMysia
[IleHHOHA, BEpOSATHOCTH, KpUTEpU [[KUHM.

Tema 2.9. JlepeBbs pemienuii. Yacts 2. MeTo 1l penieHus: npooaeMbl nepeo0ydeHmst
nepeBbeB. Mojenu nepeBa pemiennil. Peanuzanus nepesa pemenus Ha Python.

Tema 2.10. IIpoekt «Permenue 3anaun kiaccudukanumy. Mammaaoe oOyueHue ¢
yuuTeneM, 3aiada kinaccupukanui. MeTpuku OleHKH KauecTBa KilacCu(uKaluu. JTambl
pa3paboOTKX MOJIEIIM MAITMHHOTO OOYYEHMsI, aHAJIU3 TAHHBIX, CO3/IaHUE U 00YUICHHE MOJICIH,

orieHKa Y(HPEeKTUBHOCTH PAOOTHI MOJICTH.



TemaTnuyeckoe MIAHKPOBAHUE C ONPeAeICHUEM OCHOBHbIX BU0B Y4eOHOM

ACATCJIBHOCTH
HaumenoBanu Kpartkoe conep:xxkanue Buabl yueOHoM
€ TeMbI AeATEeJIbHOCTH
1. Python

1.1. | DOramsel pemenus | JIMHEHHBIN anropuT™, OJIOK- Ananumuueckas: aHaIu3
3a7a4n Ha | CXeMa, MaTeMaTu4ecKue JIBYKCHUS 0eCIMIOTHOTO
KOMIIBIOTEpE OIIEPaTOPBI, OLIEPaToOP aBTOMOOMIIS, aHaIN3
npucBanBanus, GpyHknun print(), | anropurma JIBUKEHUST
input(), float();3Tamsr pemenus 0ECITUIIOTHOTO ~ aBTOMOOWIIS,
3aj71a4 Ha KOMIIBIOTEPE, MOJIEIb, aHaJ M3  JITAllOB  PEIICHHS
anroput™, GhopmMannu3amms, 3a7a4un Ha JIBYKEHNE

JIMHEWHBIN U Pa3BETBISIOIIUNACS
AITOPUTMBI, YCIOBHBIN
oneparop B Python, momHbIif 1
HEMOJIHBIA YCIOBHBIN ONIEPaToOp

OECIUIIOTHOTO aBTOMOOWITSL.

KommyHnuxayuonnas: OTBETHI
Ha BOIIPOCBHI YUUTCIISA, B TOM
quclie npoOyieMHbIe
(oOcyxknenue mo OJI0K-cXeme
ATANoOB pEIICHUs 3aJadd Ha
[1K).

Ipaxmuueckas: pelIeHus
3a1aun Ha JBIDKEHUE
0eCIUI0THOrO aBTOMOOUJIS, B
TOM  4YHCJIC  COCTaBJICHHUE

aIrOpyUTMa, HAITUCAHHE KOJIa;
COCTaBJIEHUE OITMCAaHMS
KOKJOrO0  JTana  PelIeHus
3amaun Ha IIK (mo Onok-
cXemam)

Peghnexcusnas: 3anonnenue
aucTta pediaexkcuu B KOHIIE

ypoka

Python - criuckwu.
Coznanne

CrHcKa, MeTob! .append u .sort,

1.2. | Pemrenne 3amau | [loBTOpeHME OCHOBHBIX 0a30BBIX | [Ipakmuueckas: pe3eHTAIHS
Ha KoMmmbloTepe | moHsTui Python, n3ydeHHbIx BBITIOJTHEHHOTO  JIOMAIITHETO
paHnee 3a1aHus; ydacTue B
BUKTOpPUHE Ha IOBTOPEHHUE

6a30BbIX OHATHH Python.
Pegnexcuenas: 3amnoiiHeHHE
aucta pediaekcud B KOHIE

ypoKa

1.3. | OnnomepHbIe Crnucok, MaccuB, JIEMEHTHI Ananumuueckasa: aHanu3 U
MacCCHBBI B | CIHCKa, HH/EKC dJIEMEHTa KOMMEHTUPOBAHHE Ka)JI0TO




CIINCKOB u
BBIBOJI
3JIEMECHTOB

IMMOJIOKUTCIIBbHBIC 1 OTPUILIATCIIbHBIC
WHICKCHI, CPEC3bI

OJICMCHTAa TCPMHHA
«CITMCKH)», HAITMCAHHUEC KOJa.

Ilpakmuueckas: HanucaHue
MPOrpaMMBbI ISl XPaHCHUS U
00paboTKM  JaHHBIX 00
OIICHKaX II0 HWCTOpUHU 32
TEKYIIYIO YETBEPTh;
BBINIOJIHEHWE  3aJaHuidl B
Jupyter Notebook o
CO3JIaHUIO CTHUCKa subjects ¢
DIIEMEHTaMH.

Kommynuxayuonuas: OTBETHI
Ha BOTIPOCHI YIUTEIIA,
ydacTue B TPYIIIOBOM
O0OCYXJICHUH NpU 8bINOIHEHUU
3a0aHUL.

Pepnexcuenasn: 3anoHeHne
nucTa peqIIeKCHUU B KOHIIE

ypoka

1.4.

Uccnenosanue n
reHeparus
CITMCKOB.
Brranciaenue
CYMMBI
9JIEMEHTOB
CIIMCKa

Meronst  .append u  .sort,
dbynakimr min(), max() ¥ MeTox
.count; CyMMHUpPOBaHUE
JJMIEMEHTOB  CIHCKa, IMKI C
3aJJaHHBIM YHUCIIOM TOBTOPEHUH,
onepatop for; reHeparus crucka,
onepatopsl for u if

Ananumuyeckas: aHaJIu3
3aJaHui u BOIMPOCOB;
HanyCcaHue KoJa pu
pEIICHUY 3a/1a4.

Ilpaxkmuuyeckas. BBITIOJHEHHUE
B Tmapax /MHKpOTpPYIIIax
3aJ]aHuH, B KOTOPBIX
HE00X0IMMO IPUMEHHUTH
KOMaHJIbl, HM3y4YCHHBIC JIOMa
HaIHCaHUe KoJ1a Ut
peLIeHHsI 3a7a9u
CYMMHUPOBaHUsI  DJIEMCHTOB
CIKCKa;,  pelIeHHe  3ajad
(HamucaHue KO/J1a) Ha
TCHEPAINIO CITUCKOB.

KOMMyHMKaL[uOHHaﬂ.' OTBECTHI
Ha BOITPOCHI yUHTES,
ydyacTde B TPYIIOBOM
o0CyX/1IeHNH npu
BBITIOJTHEHUH 33TaHHH.

Pegnexcusnasa: 3anoHeHue
aucTta pedeKcuu B KOHIIE

ypoka

1.5.

CnoBapu u ux
OTHCaHHE.

CHI/ICKI/I, re’aepanusa CIIMCKOB,
CYMMHUPOBAHUC 9JICMCHTOB

Oxcnepmuasi:
B3aMMOIIPOBEPKa




Tlouck
CJIOBApIO

110

cniucka, ¢pyHkmus len(), cnoxxeHue
CIIHCKOB;  CJIOBApH, 3JEMEHTHI
CJIOBaps, KITFOY U 3HAUCHUE, BBIBO/T
SIIEMEHTOB  CIIOBapsi,  IOWCK
JJIEMEHTOB B CJIOBape

BBIITIOTHEHHBIX JOMAIITHUX
3aaHUH, IOUCK OLIMOOK U UX
o0ocHOBaHHE.

Ananumuyecxas:
BBIIIOJITHCHHBIX
3aJaHNMH; 3aJaHIH T10
CO3/JIaHUIO cioBapeu c
3a/IaHHBIMH YCJIOBHUSIMHU.

aHaJIn3
JOMAaIIHHUX

Ilpakmuueckas: oOCyxeHue
omuOOK, JIOMYIIEHHBIX B
BBITIOJTHEHHBIX ~ JOMAITHUX
3aJIaHUAX;  MPOCMOTP H|
00CYXJEeHHE  BHJICOPOJIUKA
«CrnoBapu»;
CaMOCTOSITEIFHOE
BBEIIIOJIHEHHE  3aJaHUM Ha
co3lanue cioBapsi results ¢
peIMeTaMu M 9€TBEPTHBIMU
OIICHKAaMU H CJIOBaps IS
MOVCKa OT3BIBOB 1o
bunpMam; IPOCMOTP
Buaecopoauka «llo cnoBapro
MOXHO OBICTPO HCKaThb» |
BBINIOJTHEHHE  3aJaHusl 110
BUJICOPOJIUKY.

KommyHnuxayuonnas: OTBETHI
Ha BOIIPOCHI YIHUTEIS,
ydacTue B TPYIIIOBOM
00CYXICHUHN npu
BBITIOJTHCHUH 33 ITaHH.

Pecghnexcusnas: 3anomaenue
aucra peieKCuu B KOHIIS

ypoka

1.6.

[Tepebop
AJIEMEHTOB
cioBaps

CrnoBapp, CIHCOK, omeparopsl for
u if, s7IeMeHT cioBaps, KoY,
3Ha4YCHHE, Tepedop cioBaps IO
KJIro4aMm, Tepedop ciaoBaps 1O
3HAYCHUSM, METOIbI keys,
.values, .items, onepatops! for u if

Okcnepmuasi:
B3aMMOIIPOBEpKa
BBITIOJTHEHHBIX
3aJjaHuN

JOMAIIHHUX

Ananumuyeckasi:
BBITIOTHEHHBIX
3aaHuil  (aHaMM3  KOJa),
IMOMCK  OmMUOOK H  HuX
000CHOBAHHE.

aHaJIn3
JOMAIIHHUX

Ilpakmuyeckas: oOCyXJeHHUE
omuOOK, JIONMyIIEHHBIX B
BBINIOJTHEHHBIX ~ JOMAITHUX




3a/IaHMsIX (HaMMCaHUE KOJa);

IPOCMOTPp U 00CYXJeHue
BUJICOMHCTPYKIIUHU c
aHaJIN30M MIPUMEPOB
«IIepebop 9JIEMEHTOB
CJIOBaps»; CaMOCTOATEIHLHOE
BEITIOJTHEHHE 3aJaHNH;
BBINIOJTHCHUE  3aJaHuMl  Ha

NpUMEHEHHEe METOJIOB keys,
.values, .items; BBIITOJHEHHE
IpaKTHYecKod  paboThl B
rpymnmne (1Ba 3adaHus).

Kommynuxayuonnas: OTBETHI
Ha BOMPOCHI YUUTE A,
ydyacTue€ BO (PpOHTaJIbHOM
Oecene (yrouHeHHE TIOHSITHI
KITIOU», «3HAYEHUE,
«QIIEMEHT CIIOBaps», a Takke
BBISIBJICHHE OTJIMYMI cloBaps
U CHOUCKA) M TPYNIOBOM
00CYXICHUHN pH
BBIITOJIHEHUH 3aJaHUH.

Pegpnexcuenas: 3anoHeHne
nucTa peqIIeKCUU B KOHIIC

ypoKka

1.7. | Pewenue 3anau ¢ | Cnucok, cpes3, MOJOXKUTENbHAS U | AHarumuueckas npu
HCII0JIb30BaHUE oTpuLaTeNbHas WHJEKCAIMs | BBITOJIHEHUH 3aJaHUI
M CIOUCKOB U | DJIIEMEHTOB CITUCKa, METO/]T
. Ipakxmuueckas npu
cioBapeit .append, TreHepalus  CIHCKa, .
. BBINIOJTHEHUH BCEX 3aJaHuil
oneparopel for m if; cioBaps,
(MHIUBUYaIbHO u B
JJIEMEHTHI  CJIOBaps, KIOYM U
MUKpOTpYIIax).
3HAUEHUs, BIIOKEHHBIE CIIOBApPH,
MeToJ .items KOMmyHuKaL;MOHHaﬂ: OTBETHI
Ha BOTIPOCHI YUUTE A,
yyactue BO (PpOHTaIBLHOM
ompoce u TPYIIIOBOM
o0CyX/1IeHNH npu
BBITIOJTHEHUH 3a/IaHUH.
Pegnexcusnas: 3anoiHeHune
nucTa pedIeKCHH B KOHIIE
ypoka
1.8. | Urorosas [Tousitus mo xypcy «MaccuBsl B | Anarumuueckas pu
pabota Python: criucku u cioBapu» BBITIOJTHEHUH 3alaHui
"MaccuBbl B UTOrOBOM KOHTPOJIbHOM
Python" paboTHLI.




Ilpaxmuueckas npu
BBITIOJIHCHUH 3aJaHul
WUTOrOBOM KOHTPOJIbHOM
paboTHI.

Pegprexcusnas: 3anonHeHmne
nucTa pedICKCHH B KOHIIE

ypoKa

2. MamuHHoe 00y4yeHHue
2.1. | llonarue u Buusl | cKyccTBEHHBIN WHTEJUIEKT, | Anarumuyeckas pu
MAaIIMHHOTO TOJIXO/, OCHOBAHHBIN Ha | CPABHUTEIHHOM aHam3e
oOyueHus IpaBWIax, MallMHHOE OOyuyeHue, | MOJAXO0J0B:  Oo0ydeHHe ¢
uctopusi passutus MU B wurpax, | yuuteneM u oOydeHue 0Oe3
cepsl TPUMEHEHHsT MAIIMHHOTO | yYUTENs; TPH OTBETaX Ha
00yueHus; o0ydeHHue ¢ yuuTeseM, | BOOpockl U (POHTAIBHOM
oOyueHue 0e3 yuuTens, 3a7adya | OOCY)KJIEHUM BOIIPOCOB IO
perpeccun, 3aada | Mpe3eHTAINH.
KJ1accupuKanuu, 3ajaua
KJlacTepu3anuu, OTOOp JTaHHBIX Hparmuuecras HPI:I
. IV MaLlHHOro | BPOTHEHIH ) 3aJaHAN
oGydeHns MPAKTHYECKON pabOTHI.
Kommynukayuonnasn: OTBETHI
Ha BOIIPOCHI yUHUTENs,
ydqactue BO (POHTaIHLHOM
00CYXICHUHN pu
BBIIIOJIHEHUH 3aJaHUH.
Pegrnexcuenas: 3anoyiHeHUe
aucra pediaekcuu B KOHILE
ypoka
2.2. | AHanus u | MamuHHOe o0y4eHmne C | Ananumuueckas: Py TOUCKE
BU3YyaJIU3aLs yuuTeIeM, MallMHHOE OOy4deHHE | OTBETOB Ha BOIPOCHI B XOJI€
JTAHHBIX 0e3 yuuTens, 3amada PErpeccuu, | OOCYXKIEHHUS BBINOJHEHHOTO

3amaya  KiaccupUKaluy, 3aaada
KJIaCTEPH3allnH; OMOIMOTEKH
pandas wu matplotlib, ureHue
TaOIUYHBIX JIAHHBIX,
CTAaTHCTHUYCCKHEC MOKa3aTell,
MOCTPOCHUE AUArpaMM

JMOMAIIHEro 3a/laHus, MpU
BBITIOJTHEHUH 3a/laHui
MPAKTHYECKON pabOTHI.

Ipaxmuueckas: npu
00CYX/IEHUH BBIIIOJTHEHHOTO
JOMAIIHEro 3ajJaHusi; IpHU
dbpoHTaNbHOM  ompoce U
Oecene, TpHU  BBINOJIHEHUU
3a1aHUI [IPaKTUYECKON
paboTHI.

KOMMyHuKaL!MOHHa}Z.' OTBCTHI
Ha BOIIPOCHL YUYUTCIIA,
ydyaCTtue BO (I)pOHTaJ'IBHOM




00CyXIeHUU npu
BBITIOJIHEHUH 3aJIaHUH.

Pegprexcusnasn: 3amnonHeHne
aucTa pedIeKCuu B KOHIIE

ypoKa

2.3. | bubmmorexu MammmHHOoe 00y4deHue ¢ yunuTeneM | Anarumuyeckas. OTBETHI Ha
MalIMHHOTO U 0e3 YUUTE, €ro | BOIPOCHI (aHAIU3 BOIPOCOB U
oOyueHus MPEUMYIIECTBA, MOCTAHOBKA €U | IOMCK OTBETOB) (PPOHTAILHOM

W 3aJad, aHaIM3  JIaHHBIX, | Oecenpl; aHanmu3 TpaduKoB
oOyuaromass ¥ TPEHUPOBOYHAs | MoAemel MaIIMHHOTO
BBIOOpDKH, 3aJaya  perpeccuu, | 00ydyeHus IMpU BBHINOJIHEHUN
3amava kinaccuukauuu, TecroBas | 3ananuss  «lIpoGiembr B
U TPEeHUPOBOUYHAS  BBIOOpKA, | 0OYUEHUU MOJIEIH.
nmepeoOydeHue,  HemooOyuyeHHe,
OHI;HMai/;Ha;{ MO/JIETIb, yEpocc- lpaxmueckas: froncK
Banuaauus; Oubnuoteka sklearn, OTBETOB uHa BOTPOChI
3Tambl ~ TOCTPOEHUS  MOJIENH (pomTanbHol  Oecenpt  n
MalImHHoro ooyuenus Ha Python BOTIPOCHL - YHHTEILL B X0le
ypoKa.
Kommynuxayuonnas:
ydqactue BO  (POHTAIBHOM
Oecene 1o Marepuaia
MPEIBIIYIIEr0 ypOKa;
ydacThe B OOCYXICHUU TP
BBINIOJTHEHUH  3aJlaHusl B
MUKpOTpYIIE 10 aHAJIU3y
rpadukos MaIIMHHOTO
00y4YCHUS».
Peghnexcusnas: 3anonnenue
nucTa pedieKCHH B KOHIIE
ypoka

2.4. | Jlunerinas MOHATHE JIMHEWHOW perpeccuu, | Anarumuueckas: aHAIIN3

perpeccus neneBass  (QyHKIUSA, JUHEHHOE | pabOTBl MOJETH JTUHEHHON
ypaBHEHHE, TOMOCKEAACTUYHOCTh | PErPECCHH (moa6op
JMaHHBIX;  CO3JaHME  MOJeNU | KO3((UIUEHTOB JHUHEHHOro

JUHEHHON perpeccuu Ha Python c
noMmoIiplo  OubnmoTexk  pandas,
numpy u sklearn

YpaBHEHHUS C HECKOJbKUMH
HEPEMEHHBIMHU); aHaIu3
3ajad, IpeICTaBICHHBIX
yuuTeIeM, BBIOOp U3 HHX
3aJa4u perpeccuu; 3ajlaHue Ha
aHanu3 rpauKoB U BHIOOD M3
HUX TOTO, KOTOPBIiA
COOTBETCTBYET MOJIeNn
JIMHENHOM pErpeccuy; aHalIu3
TOYEYHBIX Tpaduka U BbIOOp
cpeau HMX HaOopa IaHHBIX,




HNOIXOAAIINX ISl PEIICHUS
3a[auu JMHEWHOW perpeccuu;
CO3JlaHne MOJIETIH
MAIIMHHOTO OOy4YeHHs Ha

Python.

lpakmuueckas: pelieHue
3aa4 = Ha  BBIOOp (U3
IIPEJICTABICHHbIX  YUHUTEIEM
3a/1a4) 3aJa4 perpeccuu; Ha
BbIOOp HaOopa NaHHBIX (MO
rpadukam), TOIXOISAMIUX IS
pelIeHusT 3aJa4u JIMHEHMHOMN
perpeccuu; co3iaHue MoJIeu
MalIMHHOTO OO0y4eHHs Ha
Python - MO/IEINTb
MpeJICKa3aHus LIeH Ha
KBapTHPHI, B 3aBHCUMOCTH OT
pa3IMYHbIX TAPaMETPOB.

Kommynuxayuonnasi:

ydyacTue BO (PPOHTAIBLHOM
00CYXICHUHN OCHOBHBIX
BOIIPOCHl TE€MBl - JIMHEHHAS
byHKIIUS u JUHEHHOE
ypaBHEHHUE, KOTOpHIE YKe
M3YyJaJluCh B Kypce
MaTeMaTHKU; 00CyXICHNE
3a/1a4 1o rpadukam.

Peghnexcusnas: 3anonnenue
aucTta pediaekcuu B KOHIIE

ypoka

2.5.

Henuneiinrie
3aBUCUMOCTH

Coznanue, o0ydyeHHE U OILIEHKa
MOJIENIM  JINHEMHOW PErpeccuw,
BU3Yyalln3alus JaHHbIX Ha Python;
HEJNUHEWHBbIH (QyHKIUHM, TrpaduKu

byHKIHIA; [IOJIMHOMHAJIBHOE
npeoOpazoBaHUe JIMTHEWHOU
perpeccuu

Ananumuyeckas:  CO3MaHUE
MO/IeNIY JIMHEHHON perpeccuu
HA  OCHOBaHMHM  IPOCTOH
TabMUIbl C JaHHBIMH O

3apIuiaTtax COTPYIHUKOB,
HaxXOJSIIMUXCSl Ha  PasHBIX
JOJKHOCTSX; HaIlUCAaHUE
KOJa.

Ilpakmuueckas.: pelieHue

3a/1a4 Ha CO3JaHHE MOJIEIIHN
JIMHEHOM pErpecCuu, OTBETHI

Ha BOITPOCHL YUUTCIIA
(HOBTOpCHI/IC Marepuaia
MaTeMaTI/IKI/I); BBITIOJIHCHHC
3aJaHus Ha

MMOJIMHOMHUAJIbHYIO




perpeccuo, HamMCcaHWe Koaa
JUISL TIpE/ICKa3aHusl 3HAYCHUS
HOBOU MO/JIEJIBIO 51
MOCTPOEHHUE rpaduxos
NCXOOJHBIX JaHHBIX U MOICIIN.

Kommynukayuonnas:
ydyactTue BO (POHTAIHLHOM
00CYXJCHHH, OTBEThl Ha

BOIIPOCHI YUUTEIS.

Pegpnexcuenas: 3amnoiHeHue
aucta pediexkcud B KOHIIE

ypoka

2.6. | Kmaccudukanms. | Kiaccudpukanus, noructuueckas | Anarumuyeckast: IIOVICK
Jloructuueckas perpeccus, JUHEWHBIN | OTBETOB HAa  TPOOJIEMHBIE
perpeccust KJ1acCU(PUKATOP, TUIIEPINIOCKOCTb, | BOIIPOCHI U PELIEHHE 3a/1a4 Ha

OuHapHas KJlaccuukanus, | aTane 2 ypoka;
MYJIbTUKIIACCOBAs
. IIpakmuueckas: OTBETHl Ha
KJaccuukanus; JIMHEWHOE
BOIIPOCHI, TOJ00P MPUMEPOB
YpaBHEHHUE, K03 UIIHEHTHI
o 3aja4 Kiaccudukanuu;
JTUHEHHOTO ypaBHEHUS,
OTBETHl HA  MPOOJIEMHBIE
pacroiokeHue TOUYKH
. BOIIPOCHl TpU  OOBSICHEHUU
OTHOCUTENIbHO TMPSAMOM, OTCTYI
HOBOTO MaTepuasa; pelieHue
00beKTa; co3/laHue, OOydeHUEe H
. | 3a/a4 Ha 3aKperIeHue HOBOTO
OIICHKa MOJETH JIOTUCTHYECKOMN
MaTepuaia Mo TeMe; ydyacTue
perpeccun -
BO (poHTaIBHOW paboTe Ha
aTarne 3 ypoka.
Kommynuxayuonnas:
ydacTue B OOCYXICHUH TecTa
U OCHOBHBIX TMOHSTHH TEMBbI;
OTBETHI Ha BOIIPOCHI YUUTEJS;
Pecghnexcusnas: 3anomnenue
nucTa pedIeKCHH B KOHIIE
ypoka

2.7. | Kmaccudukanus. | Matpuma  ommmOOK,  METPUKH | AHarumuyueckas: MTOUCK
Jloructuueckas KayecTBa JIOTUCTHYECKON | OTBETOB HA BOMPOCHI YUUTENS
perpeccus perpeccuy, MOJIETIb | IpU  OOCYXKIEHMH METPHUK

JIOTUCTUYECKOW perpeccud Ha | KauecTBa JIOTUCTHYECKOM
Python perpeccun; caMmoCTOATENIbHOE

COCTaBJICHUE MOJEIHN
JIOTUCTUYECKOM  perpeccuu
JUIsL MpEACKA3aHUS

BEPOSITHOCTH B Onmkaiiime
10 JeT HUIIEMHUYECKON




0one3Hn cepaua 1o
Pa3JInYHbIM IIPpHU3HAKAM.

Ilpakmuueckas: OTBETbl Ha
BOIPOCHI YUUTES;
CaMOCTOSITEIbHOE
COCTaBJICHUE MOJIETH
JIOTUCTHYECKOW  PEerpeccuu
TUTSt MpeACKa3aHus
BEPOSITHOCTH B OJmxKauIme
10 JeT UIIEMUYECKOM
0oJIe3HI cepaua o
Pa3TUYHBIM TIPU3HAKAM

Kommynuxayuonnas:
ydyacTue BO (PpOHTAIBLHOM
00CYXICHUHN METPHUK
KadyecTBa JIOTUCTHYECKOM
perpeccuu;

Pepnexcuenasn: 3anoHeHne
nucTa peqIIeKCHUU B KOHIIE

ypoka

2.8.

HepeBbs
pewennii. Yacts 1

JepeBo  pemieHuid,  AIEMEHTHI
JIePEBHEB: KOpPEeHb,  JIMCThS;
rTyOnHa JIepeBa, JKaIHBIA
ITOPUTM, aTpuOyT pazOueHHUs;
suTponusi, Qopmyna IlleHHoHa,
BEPOSITHOCTh, KpUTepuil J>KMHU

Ananumuueckas:

MIOMCK OTBETOB Ha BOIIPOCHI
YUUTEIIS TIPU 00CYKICHUN
HOBOTO THIIA aJITOPUTMA,
MIOKMCK OTBETOB Ha
poOJIEMHBIE BOIIPOCHI U
pelieHue 3a1a4y

Ilpaxmuueckas:

camocTosiTeNnbHas paboTa ¢
AITOPUTMOM JIepeBa
penieHuit

KOMMyHHKaLluOHHaﬂ.'

y4acTue BO PPOHTATHLHOM
00CYXKICHUH.

Pegnexcusnas: 3anoHeHne
aucta pedekcuu B KOHIIE

ypoKa

2.9.

Hepesbs
pemennii. Yacts 2

Ananumuyeckas:

COCTaBJICHUS alaropuTMa
NpUHATUA  pelieHudl  (Ha
NpUMEpEe  WUrpPbl);  AHAIU3




y4eOHBIX IPUMEPOB JepeBa

peLIeHu;

Ilpakmuueckasa: ydyacTue B
UIpe Ha aHajiu3 ajaropurMa
HPUHATUSA peueHui c
MIOMOLUIBIO JIEPEBHEB;
UCCJIE/IOBaHKE KpUTEpUEB
3¢ (eKTUBHOCTH  pa3OHEeHUS
Ha IpuMepax.
Kommynuxayuonnas:
00CyXIeHNE npu
BBINIOJIHEHUM  3aJaHuil B
MUKpOTpYII€; OTBETHl Ha
BOIIPOCHI YUMTENS, YydacTHe
BO bpoHTaIBHOM
00CYXICHUH.

Pepnexcuenasn: 3anoHeHne
nucTa peqIIeKCHUU B KOHIIE

ypoKa
2.1 | [Ipoexkr MalIuHHOE OOy4eHHE C yuuTeneMm, | Anarumudeckas: Py BEIOOPE
0. «Pemienne 3amaun | 3aqava KiacCU(pUKAIMHA, METPUKH | METOJIOB PELICHHS 33aa9l
KIaccu(UKAIUm» | OICHKH KadyecTBa
IIpaxkmuueckas: Iipu
KJ1acCu(UKAIUH; JTaIbI
BBITIOJTHEHUH MTPAKTUYECKOTO
pa3paboOTKH MOJEIH MAITUHHOTO
3aJ]aHus TI0 CO3/IaHUIO0
oOy4deHHs,  aHaNM3  JIaHHBIX,

MOJCJIN MallUHHOI'O

co3/1aHue 1 00yYEeHUE MO/ICIH,
00y4eHus

orieHka 3(P(HEKTHBHOCTH PabOTHI

Peghnexcusnas: npn
MOJIeTH

MI0JIBEZICHUY UTOTOB
BBITIOJTHEHHSI paOOTEHI,
3aI0JTHCHUS JIUCTA
pedaexcun

Oprann3zanuoHHO-NeIarornyecKe yCJa0BHUs peajin3alun Kypca

OcBoeHue Bcex TeM Kypca MpeAroJiaraeT OpraHu3aluio (POHTAIbHON M IpyNIOBOH
pabote yuammxcs. [IpenmymiecTBeHHO (poHTalbHas paboTa peanu3yercs: Ha MEepBOM JTare
ypOKa — 3Tare MpoBEPKH BBHIOJHEHUS JOMAILIHETO 3a/laHKsI U aKTyalu3allii 3HaHHM, a TakKe Ha
JTane 3akpersieHus 3HaHuil. ['pynmnoBas paGoTa opraHusyeTcs NMPEHMMYIECTBEHHO Ha 3Tare
3aKperuieHUs] 3HaHUU NpH PELICHUH 3a/1aHuil, B OTAENbHBIX CIy4dasX — Ha 3Tale MPOBEPKH
BBITIOJTHEHUS IOMAIITHET0 33/1aHUS U aKTyallu3alui 3HaHuH. MeToabl TpoOIeMHO-Pa3BUBAOIIETO

O6yquHﬂ HCIOJIB3YIOTCA HA 3TAIlC U3JI0KCHUS HOBOT'O COACPKAHUA 110 TEMEC U €TI0 3aKPCIVICHUN



gyepe3 CHCTeMy MPOOJEMHBIX BOPOCOB IO T€ME, JOTIOJHUTEIBHBIX YTOUHSIOUINX MPOOIEMHBIX
BOIIPOCOB U BBINOJIHEHUE MPOOIEMHBIX 33aHui. J[OTONMHUTENTEHBIM METOAMYECKHM TOAX0I0M
SBIISICTCS UCIIOJIB30BAHNE MOJCIH «IIEPEBEPHYTOE 00YyUCHHE», KOTIa YUaIIUecs: CAMOCTOSTEILHO
M3y4YalOT TEOPETHUYECKHI MaTephall JoMa, a Ha YpPOKE MPOXOJHUT €ro OOCyXKIeHHe B (opmare
(bpoHTaNBEHON Oecepl U 3aKperuieHHe Yepe3 pelIeHne 3aad B MUKpOrpymmnax (10 4-5 JenoBex).
[Ipu opraHm3anuy ypoka IO MOJIENIN «IIEPEeBEPHYTOE OOYydeHHE» PEKOMEHAYETCS MPOBOAUTH
TaKue ypoKa JABYM YUYHUTEJSIM, YTO 3HAYUTEIHHO TMOBBICHT 3((PEKTHBHOCTh YPOKa, OCOOCHHO B
9acTH OOCYKICHHUs y4eOHOTOo MaTepHualia, CaMOCTOATEIHHO OCBOSHHOTO YYAIIUMHUCS JIOMa C
MOMOIIBIO BHJICOYPOKOB. Pexkomenmyercs, 9TroObl B OOCYXKICHHHM TIPUHSUIA y4acTHE BCE
yuaruecs.

[Ipu GpoHTaTHHOM BBHITIOTHEHUH 33aHUSI YUUTEIIO0 PEKOMEH]IyeTCS BBIIIOIHATE 3a/JaHHE
MapajuieIbHO € YYaIllUMHUCS, KOMMEHTHPYS KaKIbIH IIar, JEMOHCTPUPYS CBOHM JKpaH dYepe3
MPOEKTOpP ¥ OOCYXKAas BBINIOJHEHHWE 33JaHUsl C YYalIUMHCS ITOCPEICTBOM YTOUHSIOUINX
BOTIPOCOB.

B xonI1€ Ka)X10T0 YpOKa MPOBOIUTCS 00s13aTeNbHAs PedICKCHS.

Hngpopmayuonnoe obecneuenue. B ydeOHO-METOANYECKUIT KOMIUIEKT BXOJST

CIIETYIOIIHE METOANIECKUE U YUeOHBIE MaTePHAIIBI:

e IIporpamma kypca «/ckyccTBEHHOTO MHTEIUIEKTY (0a30BBIN) ISl CTapIIE TITKOJIBI

(10-11 xmaccsr).

e Meroanyeckne peKOMEHIAIUH [T YIUTEIISL.

e [lnaHbI-crieHapu# ypOKOB.

e OnopHble Mpe3eHTAIUH.

e Marepuaisl K IporpamMMe, CoAepIKaline 3a1anus Ui IPAKTUIECKON U

CaMOCTOSITEIEHON pabOThI 00yJarOIIUXCS.
e Pa3znaTouHBIl MaTepual U CCHUTKM Ha HEOOXOIUMBIE MPHUIIOKEHHS IS TPAKTUIECKIX

pa60T, Pa3sMCIICHHBIC B INIaHAX-CHCHAPUAX YPOKOB.

JIns peanu3anyu Kypca Ha OCHOBE MPOrPaMMbl HEOOXOJMMO HAIUYHE CIEIYFOIIUX
mexHu4YecKux cpedcme:
e KOMITBIOTEPHOE pabouee MECTO yduTess, MojaKIroueHHoe K cetn MutepHer (Wi-Fi
WJTU TI0 Ka0elto),
e TPOEKIMOHHOE OOOPYIOBAaHHE WM WHTEPAKTHBHAs JIOCKA C BO3MOXXHOCTBIO
JICMOHCTpAIIMK TTPE3CHTAIIHIA;
e KOMIBIOTEPHI I HOYTOYKH, PACIIOJIOKEHHBIC B KOMITBIOTEPHOM KJIacce, TJIe Kax IbIi

YUYCHHUK pa60TaeT C yCTpOﬁCTBOM 1100 HHIUBHUAYAJIbHO, 0o B napax;



e KOMIIBIOTCPBI HJIN H0yT6YKI/I KaK ydaluxcCsa, TaK W YUUTCIA OOJIKHBI OBITL Ha
onepannoHHbIx cuctemax Windows/MacOS;

e THUIIOBOEC TIpOrpaMMHOE oOOecredeHne, MpUMEHIeMoe 0011eo0pa3oBaTEIIbEHBIMU
OpraHHU3aALUsAMU;

e UHTErpupoBaHHas cpena paspadotku (IDE) s s3pika nporpammupoBanus Python;

o Jupyter Notebooks — cpena paspaboTku, uist 3amycka ¢aitioB u3 marepuaioB Y MK

C KOMIIBIOTCPA UJIN U3 00J1a4YHOr0 XpaHuJdiia.

Texuuueckue TpedboBanus k 110

ITK wiu HOyTOYyK Ha 6a3e OC Windows, MacOS

CucremHsie TpeboBanuss Windows Cucremusbie TpeboBanus MacOS

e OrmepanuonHas cucteMa Windows 7 WM BbIIIE o Omneparnmonnas cuctema MacOS X 10.10 unu

BBIIIC
e [Ipoueccop Intel® Core Duo nnm aHanoru4Helii ¢

yacroroi 1,5 I'T'1 unu BeILIe e [Iporeccop Intel® Core Duo iy aHaJIOrUYHBIH €

. yacrortoii 1,5 I'T'1 wiu BeIIIE
e 2/4T'b onepaTHBHOMW MaMsITH JJIsl CHCTEM TIOJT

yrpasienueM 32/64-outnoit Windows e 1,5Tb oneparusnoii namsitu - [Ipoueccop Intel®
Core Duo nnu aHajmoru4ssii ¢ yacroroii 1,5 I'T'ig
WIIH BBIIIIE

e 1,5T'b onepaTHBHOM maMsATH

e Paspemenue sxpana 1024x768 wnu Oosnblie
e Hasnmine HHTEPHET-COCANHCHHS

e Heo0x0amuMo UCIOIb30BaTh aKTyalbHbIC BEPCHU OTHOIO U3 creayromux opaysepos: Edge, Chrome,

Safari, Firefox, Opera

@®opMbI aTTECTALUM

Bcee pasnensl mpenmnosiararoT BBINOJIHEHME M 3aIUTy NPOEKTOB. IIpoekTsl mo cBoei
TMJTAKTHYECKOM CYIIHOCTM HaledeHbl Ha (OpPMHpPOBAHHE CHOCOOHOCTEH, MO3BOJISIONIUX
3pPEeKTUBHO JeHCcTBOBATh B peabHON KM3HEHHOU cuTyauuu. O6nanas UMM, ydaluecss MOTyT
aJlanTHPOBAThCA K U3MEHSIOUIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYAIHSX,
paboTaTh B KOMaHeE.

[Ipu pabGoTe HaJ MPOEKTOM HOSBISAETCS UCKIIIOYUTENbHAS BO3MOXHOCTD (DOPMUPOBAHUS Y

yqalmuxcda KOMIICTCHTHOCTH PAa3pCIICHUA l'IpO6J'IeM (HOCKOJILKy 00s13aTeNbHBIM YCJIOBUEM



peanu3ay METO/1a MPOCKTOB B IIKOJIC SIBISIETCS PELICHHE yJalluMCsi COOCTBEHHBIX MpoOieM
CpeAcCTBaMHU IMPOEKTa), a TaKKe OCBOEHHE CIIOCO0OB JIEATENBHOCTH, COCTABIISIOLINX
KOMMYHHUKATHBHYIO 1 HHQOPMAIIHOHHYIO KOMIIETEHTHOCTH.

[IpoexThl SBIAIOTCS MEXKIPEAMETHBIMH, B OTIMYHAE OT MOHOIIPOEKTOB, YaCTUYHO
BBINIOJIHAIOTCS BO BHEYPOYHOE BpEMsS M IO PYKOBOACTBOM HECKOJIBKHX CIEHHAIUCTOB B
pa3NUYHBIX O0JACTSAX 3HaHUSA. Takue NPOEKTHl TPeOYIOT OYEeHb KBAIM(UIIMPOBAHHON
KOOPJMHAIMK CO CTOPOHBI CIELUUAIMCTOB U CIAXEHHOW pabOThl MHOTUX TBOPYECKUX TPYII.
MexnpeaMeTHbIe MPOEKThHI MOTYT ObITh KaK HEOOJIBIINMU, 3aTparuBaroIlMMHU ABa-TpU IpeaMeTa,
TaK W HalpaBJICHHbBIMM Ha pElIEHHWEe JOCTaTOYHO CIIOXKHBIX MpoOsieM, TpeOyromux

COJIepXKaTeIHbHON MHTETpaIllii MHOTUX 00JIacTeil 3HaHUS.
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