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IHosicHuTeALHAA 3aNIHCKA

Kypc «MckyccTBeHHBIW HMHTEIIEKT (YriayOJIEHHBIH YpPOBEHB)» JUISI CPEIHEH IIIKOJIBI
ABNSETCA  YIIIYyONeHHBIM B o0medl mnporpamme  «VICKyCCTBEHHBIH — MHTEICKT» IS
0011e00pa3oBaTeabHbIX LIKOJI U NpeAHa3HaueH A npenojgasanus B 10-11 kiaccax. OTot Kype
npojaoikaeT (OpMUPOBAHUE 3HAHUH ydaIlMXCsl CTApPIIMX KIACCOB O CUCTEMAaX MCKYCCTBEHHOI'O
MHTEJUIEKTa KaK OJHOW U3 HauboJiee NMepCleKTUBHONW M pa3BHUBarolleiica o0nacTeil HayyHOro U
TEXHOJIOTMYECKOI0 3HaHUs. VICKyCCTBEHHBINM MHTEIUIEKT — CTPATErMUECKH Ba)KHOE HalpaBJICHUE,
koTtopoe B HammonansHoii nporpamme «lludpoBas sxoHomuka Poccuiickoit Demeparum»
0003HaUeHO B KauyecTBE OJHOW M3 CKBO3HBIX IIM(PPOBBIX TEXHOJOIMH, OOECIeYHBAIOLINX
YCKOPEHHOE pa3BUTHE NPUOPUTETHBIX OTpacieil 3KOHOMUMKH M couuaibHol chepsl. [lpunsaTas B
2019 r. HanumonanmpHas cTpaTerusi pa3BUTHS MCKYCCTBEHHOT'O HHTEJIEKTa CTAaBUT 3ajauud
COBEpPILIEHCTBOBAHMS CUCTEMBI TIOJrOTOBKU KaJpOB B 3TOM HAllpaBJICHUH, a TAKXXe Pa3pabOTKu U
BHE/IPEHUs MOAYJIeH IO MCKYCCTBEHHOMY HMHTEJIEKTY B 00Opa3oBaTeibHbIE IMPOTrPaMMBbl BCEX
YPOBHEH, BKJIIOUYas cpefHee oOmiee obOpazoBaHue. Ha pemienue naHHOM 3ajauv M HaIpaBiIeH
HACTOALLIMI KypC.

CrpykrypHO Kypc «VcKycCTBEHHBIH HHTEIIEKT (YriIyOJIEHHBIH YPOBEHbB)» BKIIOYAET TPU
B3aMMOCBSI3aHHBIX MOJyJs (pa3znena): AHanu3 JaHHbIX Ha Python; MamunHoe o0ydeHue;
Heiipoceru. Beenenue. [locnenuuii moayns (paznen) «Helipoceru. Beenenue» siBisieTcss HOBBIM,
BKJIFOUEHHBIM TOJIBKO B ATY IIPOrpaMMy YIiyOJI€HHOIO U3Y4YE€HHS OCHOB CUCTEM MCKYCCTBEHHOTO
MHTEJJIEKTa. DTOT MOAYJIb (pa3/ieln), OpUEHTUPOBAH Ha 3HAKOMCTBO yUAIIMXCS C Pa3BUBAIOLIIMCS
HanpasienueM UT-unnycrpun — HelipoHHsle ceTd. Bropoil Moayins (pasnein) «AHajiu3 TaHHBIX
Ha Python» cBsi3an ¢ akTyanu3auueil U fanbHEHIINM pa3BUTHEM 3HAHUM U YMEHUH 110 aHAIU3Y
nanHbix Ha Python. CdopmupoBaHHBIE y ydYalIMXCsl 3HAHUS U YMEHHS 10 3TOMY MOIYJIIO
(pa3meny) OyAayT B HCHOJIB30BaHBI MPU WM3YyYEHUU TPEThEro Moayis (pasaena) «MammHHOE
oOyuenue». OcBoeHHe 3TOro MoAyis (pa3zena) HalpaBIEHO HAa pPa3BUTHE NPEICTABICHUN O
MHOIrooOpa3uu MOAXOJ0B B pa3palOTKe MCKYCCTBEHHOIO HHTEIJIEKTa, UX BO3MOXKHOCTIX M
OTrpaHMYEHUSX; Ha GOPMUPOBAHUE 3HAHUI O MAITMHHOM OOY4YE€HUHU U YMEHUI TPOEKTUPOBAHUS U
peanu3any MoJenu MamuHHOro odydenus Ha Python. Ilpu m3ydeHum BTOpPOro M TpeTbero
MoayJel (pa3ziesioB) ydaliuecss He TOJbKO Y3HAIOT O Ccreln(UKe OCHOBHBIX 3aj[auy MAlIMHHOTO
o0y4yeHMs, HO U HayyaTcsl BBIABJIATH M (OPMyIUpOBaTh JaHHbIE 3aJaud B COOTBETCTBHM C
peabHBIMU TOTPEOHOCTSIMM B PA3JIMYHBIX cdepax >KU3HU UeJIoBeka. OToMy Oyzer
CIOCOOCTBOBATH PELLIEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay, B TOM YHCJIE U HEITOCPEICTBEHHO
CBSI3aHHBIX CO LIKOJBHOM KU3HBIO, C U3yUYEHHEM JAPYIHX y4eOHBIX TUCHUIUIMH. B Xo11e ocBoeHus
y4eOHOro MmarepHuaja Kypca y ydammxcsi (OpMHUpYeTcs YCTOHYMBBIM HHTEpec K cHcTeMam
MCKYCCTBEHHOI'O MHTEJIJIEKTA M 3aKjaabIBaeTcs 0aza JUIsl MPOJOJKEHUS MX M3YYEHHUS B paMKax
BHEYPOUHOI JeATENIbHOCTH WIN JIOMOJIHUTEILHOT0 00pa3oBaHMsl, WM caMO00pa30BaHMs B 3TOM
HaIpaBJICHUU, HAIpUMEpP, CaMOCTOSATENBHOIO OCBOGHHA Kypca C  HMCIOJb30BaHUEM
00pa30BaTeNbHBIX OHJIAH PecypcoB. DTOT KypcC Takke OyAeT CrnocoOCTBOBATH OCO3HAHHOMY
BbIOOPY yHalIUMUCS HaIlpaBJICHUH TalbHEUIEro 00y4eHust u npodeccnoHaabHOM AesITENbHOCTH,
CBSI3aHHBIX C HU(POBBIMU TEXHOJIOTUAMHU U UCKYCCTBEHHBIM UHTEJUIEKTOM.

Kypce «McKycCcTBEHHBIN MUHTEJJIEKT (yrinyGneHHbIH YPOBEHbB )» HOCHUT
MEXINCLUUIUIMHAPHBIA U KOMIUIEKCHBIN XapakTep. C OQHOW CTOPOHBI, B HEM CHHTE3HPYIOTCS
3HAHHUS U YMEHHS y4yalluxcs, MoJydeHHbIEe paHee Ha ypoKax MaTeMaTHKU, UH(OpMaTUKHU, (PU3HKH,
Ouosnorum (pemeHue 3agady ¢ QU3NYECKUM M/ UM OHOJNOrHuecKuM conepkanueM). C npyroit
CTOPOHBI, B CTPYKTYPE 3TOT0 Kypca OTYETIMBO BBIAEIAIOTCS U TEOPETUYECKasl U MpaKTU4ecKas
COCTaBJISAIOLIME. Yyallluecs: 3HAKOMSTCS ¢ 00JacTAMU NPUMEHEHHUS W 0a30BBIMU IOHATHUSMHU
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Kypca, a B XOJ€ IMWIAKTUYECKMX UIDP W BBIIOJHCHMS INPAKTUYECKUX W IPOCKTHBIX 3aJaHHUN
MIOJIy4arOT OIBIT AKTUBHOW, TBOPYECKOW WHIUBHUIYAJIbHOW, TIPYNIIOBOM M KOJUIEKTUBHOU
JESTEIIBHOCTH 110 OCMBICJIEHHUIO KJIFOUEBBIX 337a4 MAalIMHHOIO O0Y4YEHMsI U OCHOBHBIX IOJXO0/0B
B IIPUMEHEHNHU MALIMHHOIO 00y4eHUs JUIsl CO3AaHUS MHTEIICKTYaIbHBIX CUCTEM.

Henn un 3apaunm kypca «McKycCTBeHHbIH MHTEJIEKT (YIJy0JeHHbIH YPOBEHb)» B
crapueii mkoJe. lLlenpo u3yuenus kypca «VICKyCCTBEHHBIH WHTEIUIEKT (YriayOJICHHBIN
YPOBEHB)» SIBIISICTCS PA3BUTHE Y YUAILUXCSl YCTOMYMBOTO HHTEPECa K OCBOCHHUIO JaHHOU 00acTu
3HaHUU U popmHpoBaHUe Oa30BBIX 3HAHUI O HAYKE O JAHHBIX U MAIIMHHOM OOyU€HUH, a TAKXKE O
MHOT000pa3uu cep ux npuMeHeHus. 3adauu Kypca: pa3BUTHE MPEACTABICHUI 0 MHOT000Opa3uu
MOJX0/I0B B pa3pabOTKe HMCKYCCTBEHHOTO WHTEIUIEKTA, MX BO3MOXHOCTAX M OrPaHHYCHHSIX;
dbopMupoBaHHe 3HAHUH O COBPEMEHHBIX TMEPCHEKTUBHBIX HANPABICHUSX W O Pa3IUYHBIX
MOJIX0JIaX MOJENUPOBAHUS MHTEIIEKTYabHOM EATENbHOCTH; O HEHPOHHBIX CETSIX U PELICHUU
3aa4 ¢ UX MCIOJB30BAHUEM; O MAIIMHHOM OOYYEHHUHU M cepax ero NpuMEHEHUS; Pa3BUTUE Y
yUYaIIUXCsl YMEHUN MPOEKTUPOBAHUS U pea3allii MOJEIN MAIlMHHOTO 00y4eHus Ha Python,
KOMMYHHKAITMOHHBIX YMEHUN U HABBIKOB PabOThI B KOMaHE, YMEHHI CaMOCTOSATEIbHON PabOThI
Y OPTaHU3AIMOHHON KYJIbTYPHI.

HeneBas aynuropus. Yuamuecs 10-11 kitaccoB 001eo0pa3zoBaTeIbHBIX IITKO.

Mecrto kypca «McKycCcTBeHHBII HHTE/IeKT» (YIi1y0JeHHblIi) B ydeOHOM miiane. Kypc
«MckyccTBeHHBI WHTEIUIEKT (YriyOJICHHBI YpPOBEHB)» MOMKET IPOBOAMTHCS B KadecTBE
(baKyabTaTUBHOTO Kypca WM KpyXkka. BO3MOXHO OTHENbHBIE pa3fenbl M3ydaTb Ha YpPOKax
uHpOpMaTUKH, repepaboTaB pabouylo MporpaMmy 1Mo 3TOMY y4eOHOMY MpeAMETY, a 4acTb TeM
WIA MOAyJel (pa3fenoB) BKIIOYHTH BO BHEYPOUHYIO JesTelbHOCTb. Hampumep, ypoku mo
BTOpOMY Moayiio (pazneny) (AHanu3 JaHHbIX Ha Python) mMoryr OBITH BCTPOCHBI B YPOUHYIO
NeSITeTTbHOCTD, €CIIM COXPAHSAETCS PEEeMCTBEHHOCTh JIMHUY SI3bIKa TporpaMMupoBanus Python ¢
KypcoM IO MCKYCCTBEHHOMY HHTEJUIEKTY JUIi OCHOBHOW mIKojbl, a mepBblii (Helipocern.
Beenenue) u tpetuit (MammHHOe 00yueHHe) MOYIIO (pa3/ienbl) MOTYT ObITh MEpEeHEeCeHbl Ha
BHEYPOYHYIO JESTEIbHOCTh. B 3aBHCHMOCTH OT BO3MOXKHOCTEH OpraHU3allMi BHEYpOUYHas
JeSITeTHHOCTh MOXKET OCYIIECTBIISTHCS MO PA3IMYHBIM CXEMaM, B TOM YHCIIE HETIOCPEACTBEHHO B
OJTHOW 00pa30BaTeNbHOM OpraHM3allid WIK COBMECTHO C JpPYTUMH 0O0pa3oBaTeIbHBIMU
OpraHU3aLUSAMH W/WIH YUPEXKJICHUSIMU JJOMOJHUTEIBHOTO 00pa30oBaHus JeTe.

IleHHOCTHBIC OPHEHTHPBI coAepkaHuA Kypca «McKyccTBeHHBIH HHTEJIEKT (Yri1y0J1eHHbIi
YPOBEHb)»

Texnonmornu HNCKYCCTBCHHOTI'O MHTCJIJICKTA IMMPOYHO BOLIJIM B HAITY KU3Hb U OUCBUAHO, YTO
C TCYCHUCM BpPEMCHHU CTCIICHb OJOTOro IMPOHWUKHOBCHUSA 6y21€T JIMIOb  YBCIWYMUBATBLCA.
Hcrnonb30BaHWEe HMHTEPHET-IIOMCKA, TOJOCOBBIX IIOMOIIHHUKOB, CEPBUCOB PpAaCIO3HABaHUs
U300pakeHHi, OHJIAiH UTP SBISETCS YacThIO HAIllel MOBCEMECTHOM JeMCTBUTENLHOCTH. 3aaua
COCTOHUT B TOM, 4TOOBI IOMOYb yYHameEMyCd 3aHATh 10 OTHOIICHUIO K 9TUM TEXHOJIOTUAM ITO3UITHUIO
HE ITaCCUBHOTO MOJIb30BATEIIA, 8 aKTUBHOTO TBOPIIA M CO3/1aTeNs], IOHUMAIOIIETO CYTh TEXHOJIOTUN
UCKYCCTBEHHOTO HHTEJUIEKTa M CIIOCOOHOTO CO3/1aBaTh CBOW, OPHUTMHAIBHBIE PELICHHUS.
OueBUIHO, UTO YK€ B Onmkaiiiem OyayiieM oT TOro, HACKOJIbKO TPAMOTHO BBIITYCKHHK IIIKOJIBI
CMOJKET KOHCTPYUPOBATh COOCTBEHHYIO CpeAy KU3HU U PO(ECCHOHATBHON IEATENbHOCTH, B TOM
yHclie, UHTETPUPYsI B HeEEe TEXHOJOTUU HCKYCCTBEHHOTO HHTEIUIeKTa, OyJeT 3aBHUCETh €ro
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YCIIEIIHOCTh ¥ KOHKYpPEHTOCHOCOOHOCTh. Il03TOMY CTONB BaXXHO OCBOEHHME TEXHOJIOTMH
MCKYCCTBEHHOT'O MHTEIIJIEKTa, XOTs ObI 1 Ha 6a30BOM yYpOBHE.

Kypc  «MckyccTBeHHBIH  MHTEIEKT  (YriIyOJIGHHBIH — YPOBEHB)»»  OPTaHUYHO
UHTETPUPYETCS € IpeIMeTaMH, KOTOpPbIE M3y4alOTCs y4alllUMHCS CTapllied  IIKOJIBI.
EcrecTBeHHBIM 00pa3oM BBIMJISIAUT MHTErpalus € JAUCLUINIMHAMU IpeIMEeTHOH o0jactu
«Matematuka u MHQOpMaTHKa». Pa3BUTHE JIOTMYECKOTO W aITOPUTMHUYECKOTO MBIIIICHHUS,
OCYILECTBIISIEMOE HA YPOKaxX MO 3THM JUCHHUIUIMHAM, CIYXHT 3aj1ade (POPMUPOBAHHS MPOYHON
0a3bl, Ha KOTOPOHl B JaJbHEWIIEM MOXKET IPOUCXOAUTh CTAHOBJIEHHE CIELUAINCTA 110
HCKYCCTBEHHOMY MHTEJUIEKTY.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOr0 Kypca
[IpenogaBanne kypca «MCKyCcCTBEHHBIM MHTEIUIEKT (YriIyOJICHHBI  YPOBEHB)»

HarpasJICHO Ha OOCTHIKCHUC TPCX TIPYIIl PE3YIbTATOB - JUYHOCTHBIX, MCTAIPCIMCTHBIX H
MNPpECAMCTHBIX.

1-s rpymnma: 1.1. dopmupoBaHue y y4arerocs MUPOBO33PCHUS,
JMYHOCTHBIE COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKH U
pe3yabTaThI oO1mecTna.

1.2. CDOpMI/IpOBaHI/Ie Yy yqalierocsa HHTepeca K JOCTHIKCHUAM HAYKU
M TEXHOJIOTHHU B 00JIaCTU HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. CDOpMHpOBaHI/Ie Yy y4Jalierocs yCTaHOBKH Ha OCMBICIICHHOC U
Oe3omacHoe B3aUMOJICUCTBUE C TEXHOJOTUSIMU U YCTpOﬁCTBaMH,
pPCaAIM30BaHHBIMU Ha  OCHOBC IMPUHIMUIIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA.

1.4. IlpuoOpereHue  ompiTa  TBOPYECKOH  JAEATENBHOCTH,
onMparouieiics Ha UCIOIb30BaHNE COBPEMEHHBIX NH(POPMAILIMOHHBIX
TEXHOJIOTHi, B TOM YUCIJI€ UCKYCCTBEHHOI'O MHTEIJICKTA.

1.5. ®opMupoBaHKE y ydalIErocsi yCTAaHOBKU Ha COTPYAHUUYECTBO U
KOMaHIHY!0  paboOTy TMpu  pElIEHUU  HUCCIIEOBATEIbCKUX,
MPOOJIEMHBIX U U300peTaTeNbCKUX 3aau.

2-51 rpynna: | [losnaBareabubie YY/I:
MCTaIIPEAMCTHBIC

pe3yabTaThI 2.1. VYmenue paborath ¢ HUHPOPMALMUEH, aHAIM3UPOBATH U

CTPYKTYPHUPOBATH IIOJIYYCHHLIC 3HAHHUA W CUHTC3UPOBATH HOBBIC,
YCTAHABJIMBATb NPUYNHHO-CIICACTBCHHLIC CBA3H.

2.2. YMeHus oObSICHATH SIBJICHUS, TIPOLIECCHI, CBSI3M U OTHOIIICHUS,
BBIBIIIEMBIE B XOJE IIO3HABAaTCIBbHOH U HCCICAOBATEILCKOM
eI TeIbHOCTH.

2.3. YMeHue ACJIaTh BBIBOABI HAa OCHOBC KPHUTHYCCKOI'O aHalin3a
Pa3HbIX TOYCK 3pCHUA, MOATBCPIKIAATH nux COOCTBEHHOM
apryMeHTauHeﬁ WA CaMOCTOATCIIbHO IMOJTYYCHHBIMU JJaHHBIMH.




2.4. YMeHue aHamu3upoBaTh/pedIeKCupoBaTh OMBIT UCCIICIOBAHUS
(TEOpEeTUYECKOro, AMIUPUYECKOTO) HA OCHOBE MPEIJI0KEHHOU
CUTyaluu, IMOCTaBJIICHHOMN neiau,

2.5. YMeHHe CTpOUTb pacCyXJI€HHE Ha OCHOBE CpaBHEHUS
MPEIMETOB U SIBJICHUM.

PeryasituBubie YY1

2.6. YMeHne 0OOCHOBBIBATH IIEJIEBBIE OPUEHTUPHI M IPHOPHUTETHI
CCBUIKAaMH Ha LICHHOCTH, YKa3bIBast U 0OOCHOBBIBAs JIOTHKY.

2.7. YMeHue mIaHupoBaTh HEOOXOIUMBIC JICUCTBUS B COOTBETCTBHH
C y4eOHOH M TO3HaBaTeILHOW 3a/1a4eii M COCTABIISITh ATOPUTM HX
BBITTOJTHCHUSI.

2.8. YMeHue ONUCHIBAaTh CBOM OMBIT, OhOpMIISIst €ro Il epeaadn
APYTUM JIIOASM B BUJI€ TEXHOJIOTUU PELICHUS MPAKTUYECKUX 3a1ad
OIIPEIETICHHOr0 Kiacca.

2.9. VYmenue BbIOMpaTh W3 TPEIJIOKECHHBIX BapUAHTOB U
CaMOCTOSITENIPHO ~ MCKaThb  CPEACTBA/peCypChl  JUISL  PELICHUS
3aa4/IOCTIKEHNsT  LEeMd B XOJE€  HCCIEIOBATEIbCKOM
JEATeIbHOCTH.

2.10. YMeHue npuHUMATh PEIIeHUE B UTPOBOW U yUeOHON CUTYaIlH
Y HECTH 32 HETO OTBETCTBEHHOCTD.

Kommynukarususblie YY ]|

2.11. YmeHnue B3aMMOJEICTBOBATh B KOMaH 1€, YMEHUEM BCTYIaTh B
JIMAJIOT U BECTH €TO0.

2.12 YMmeHue cobmoaaTe HOPMbI MyOIMYHON pedH,

periaMeHT B MOHOJIOT€ U JHUCKYCCHM B COOTBETCTBHHM C
KOMMYHUKATUBHOM 3a/1auei.

2.13. YMeHue onpeneniaTtb CBOU JIEHCTBUS U JEHCTBUS NMapTHEPOB
U1 IPOTYKTUBHON KOMMYHUKAITUH.

2.14. YMeHue mnpuUXOIUTh K KOHCEHCYCY B JAMCKYCCUU WIH
KOMaHJIHOH paboTe.

3-1 Tpymnna.
IIpeameTHbIE
pe3yibTaThl

3.1. Nmetn NpEACTAaBJICHUE O COBPEMCHHLIX U HCPCIICKTHBHBIX
HAIpaBJICHUAX MOACIUPOBAHHA I/IHTeJ'IJ'IeKTyaJ'IBHOI\/II JCATCIIBHOCTH
U O pas3/IMYHBIX IMOAXOJaX K MOACIIMPOBAHUIO HHTGJ’IJ’IGKTy&J’ILHOﬁ
ACATCIIBHOCTH.

3.2. YMeTh TUpPHUBOAWUTH TPHMEPHl PEIICHHUS Pa3TUYHBIX 3a1ad
C UCIIOJIb30BAHUEM HEHPOHHBIX CETEM.

3.3. UmeTh NpEACTAaBJICHUC O HAYKE O JaHHBIX.




3.4. YMeTh BBINOJHATH NEPBUYHBIA aHATU3 JaHHBIX Ha Python c
ucrnojb3oBanueM Oubanorexk Pandas, Matplotlib, NumPy,
BU3yaJIU3UPOBATh JaHHbIC, WCKaTh B JAHHBIX 3aKOHOMEPHOCTH,
peliaTth MpakTUYEeCKHE W UCCIIENOBATEIbCKUE 33aJaud 0 aHaJIU3y
JTAHHBIX.

3.5. Hmerp mnpencraBieHUs O MHOrooOpa3Wu TIOJIXOJIOB B
pa3paboTKe HMCKYCCTBEHHOTO HMHTEIJICKTAa, WX BO3MOXKHOCTAX H
OTPaHHYEHUSX; O MAIIMHHOM O0Y4YeHHH U c(hepax ero mpuMeHEHUs

3.6. YMeTh OOBSCHATh pa3HUIly MEXKIY MAIIUHHBIM OOYYEHHEM C
y4uTeNeM U 6€3 yUUTes.

3.7. BeisBnATh ¥ (pOpMyIHpOBaTh 3aJa4d MAIIUHHOTO OOYYEHUs
JUId pa3iaMuHbIX cdep KU3HM 4YeJIOBEKa M B COOTBETCTBHM C
pearbHBIMU IOTPEOHOCTAMU

3.7. meTh mpencTaBiIeHuss 0 HEAOOOYYEHHBIX U MEPeOOyUCHHBIX
MOJIETISIX MAIIMHHOTO OOYYEeHHs, YMEThb BBIIBISATH IPOOJIEMBI 110
XapakTepHbIM MpHU3HAKaM W 3HaThb CIIOCOOBI  OOpBOBI €
nepeoOydeHHEeM U HeI000yuYeCHHEM MOJIeIEH.

3.8. Hmerp mnpenctaBieHHss O CYIIHOCTH pabOTBl MOAENHU
JIOTUCTAYECKOU PErpecCMyd W BO3MOXKHOCTSX €€ MPUMEHEHHS JJIs
KJIacCU(PUKALMK 0OBEKTOB; 00 MCIOJIb30BAHUU JICPEBHEB PEIICHUN
B MallIMHHOM OOy4YeHUH.

3.9. Ymerp co3maBaTth MOAENH JIMHEHHOHN perpeccun Ha Python c
nomMoIneto 6ubmmotek pandas, numpy u sklearn

3.10. YMeTh IpoeKTUPOBATh U PEAIN30BbIBATH MOZEIN MAILIMHHOTO
oOyueHuss Ha Python ¢ momoupl0 MHCTPYMEHTOB OHOIMOTEKH
sklearn

YyeOHo-TEeMAaTHYECCKNI IJIAH

Ne 1. Ha3Banue pasgena/reMsl Konu4yecTBo yacoB
Oo0mee | IMpaktu | KonrTpo
Ka JIbHbIE
padoThI
10 xnace
1. Hayxka o nanabIX. CTpYKTYpBI TaHHBIX 1
2. Pa6ora co cniuckamu Python 1
3. Pa6ora co criuckamu Python 1 1
4, Pabora ¢ TabnumaMu ¥ HOArOTOBKA JAHHBIX 1




5. Pabora ¢ TabauaMu 1 IoAroTOBKa JaHHBIX 1
6. Pabora ¢ TabiauiiaMu 1 IMOArOTOBKA JAHHBIX 1
7. bu6muotexku Python. bubnanorexa Pandas 1
8. CrpykTypsl nanubix B Pandas 1
9. Crpykrypa nannbix Dataframe 1
10. | Hoctym k naHHBIM B CTpYKTypax Pandas 1
11. | Pabora c nponyckamu B JaHHBIX
12. | Pabora ¢ mpomyckamu B JaHHBIX
13. | Pabota co ctpykTypamu naHHbix B Pandas 1
14. | Onepauuu Hajx NaHHBIMH. ApUpMETHYECKHE U
JIOTUYECKHE ONIePALAN
15. | Onepanuu Hajx JaHHBIMU. ApuUMETHYECKHE H 1
JIOTUYECKHE ONIePaAIAN
16. | [lomyromoBas KOHTpOJbHas paboTa
17. | CratucTuueckue JaHHbIE
18. | Crarucrtudeckue NaHHBIC 1
19. | OnucarenpHast CTAaTUCTUKA
20. | OnmcarenbHAast CTATUCTHKA 1
21. | bubnmuoreka BU3yanu3alyuy JaHHBIX
22. | bubnuoteka BU3yanu3aluu JaHHBIX 1
23. | TlocTpoenue rpagukon
24. | TloctpoeHue rpaguKoB
25. | IlocTpoenue nuarpamm 1
26. | IlocTpoenne nuarpamm
27. | Hacrpoiika BHEITHETO BH/IA THArpaMM
28. | Hacrpoiika BHEITHETO BUAA JUarpaMmm 1
29. | bubmmorexka NumPy 1
30. | IIpoekt «MccnemoBanue maHHBIX». YacTs 1 1
31. | IIpoext «MccnenoBanue qaHHBIX». YacTh 2 1




32. | OGoOmieHe ¥ CHCTEMAaTH3alusi OCHOBHBIX 1
MOHSITHA  TeMbl  «AHaIW3  JaHHBIX  C
ucnoip3oBanuemM Python»

33. | [Ipomexxyrounast arrectamus. TectoBas paboTa 1
34. | Ilogsenenue utoros 3a kypc 10 kimacca 1

34 15

11 kaacc

1. [ToHsiTHE W BUJIBI MAIIIMHHOTO O0yYEHUS 1
2. AHanM3 ¥ BU3yaJIn3aIis JaHHbBIX 1 1
3. Bxopmnast koHTpOIBHAS paboTa 1
4, Knaccudukanus 3agay MalmmHHOTO 00yueHus 1
5. MeTo1p1 MAIIMHHOTO 00y4YeHUs 1
6. bubnmorexkn MammHHOTO 00yYEeHHUS 1
7. bubnuroTrexu MalIMHHOTO 00y4YeHUS 1 1
8. bubnurorexu MalIMHHOTO 00y4YeHUS 1 1
9. JluneliHas perpeccust 1
10. | JIuneitHas perpeccus 1 1
11. | JIuneiinas perpeccust 1 1
12. | HenuHeiiHbIC 3aBUCHUMOCTH 1
13. | Henuneiinble 3aBUCUMOCTH 1 1
14. | HenuHeiHbIe 3aBUCUMOCTH 1 1
15. | [lonyromoBasi KOHTPOJIbHASI paboTa 1
16. | Knaccuduxkanus. Jlornctuueckas perpeccus 1
17. | Knaccudukanus. Jloructuyeckas perpeccust 1 1
18. | Kimaccuduxkarnms. Jloructiaeckas perpeccus 1 1
19. | JepeBbs pemennit. Yacts 1 1 1
20. | HdepeBbs pemenwuii. Yactp 1 1 1
21. | HdepeBbs pemenwuii. Yactp 1 1 1
22. | CayvaiiHblii J1ec 1 1
23. | CayvaiiHbiii Jtec 1 1
24. | Knacrepusamus 1




25. | Knacrepuzanus 1 1

26. | Knacrepuzamms 1 1

27. | BBenenue B HelipoceTH 1

28. | BBenenue B HelipoceTH 1

29. | Pabota Hax npoekToM «OCHOBBI MAIITUHHOTO 1 1
00yJeHUS»

30. | Pabora Hax npoekToM «OCHOBBI MAIITUHHOTO 1 1
00yJeHUS»

31. | Pab6ora Hax npoekToM «OCHOBBI MAIITUHHOTO 1 1
00yJeHUS»

32. | Pabota Hax mpoekToM «OCHOBBI MAIIIMHHOTO 1 1
oOyueHus»

33. | Pabora Hax npoekToM «OCHOBBI MAIIMHHOTO 1 1
oOyueHus»

34. | IlpomexxyTodHast aTTecTalus. 3amTa MpoeKTa 1 1 1
HUTOT'O 34 22 3

Coaep:xanue Kypca

Monyas (pa3aen) 1. Ananu3 nanubix Ha Python (10 kinacc)
Tema 1.1. Hayka o gannbix. CTpyKTYpbl 1aHHBIX. JlaHHBIE, HAYKa O JaHHbBIX, OTKPBITHIE JaHHBIE,
UCTOYHUKHU JAHHBIX, CTPYKTYpPBI ITaHHBIX (CTEK, MACCUB, OYEpPe/Ib, XIUI-Ta0IUIIA).
Tema 1.2. Pabora co cnuckamu Python. CTpyKTypbl JaHHBIX, CHMCKH, CIIMCOK, JIEMEHT CIIHCKA,
WHJIEKC, OTPULIATEeNIbHAS WHIICKCAIIHS.
Tema 1.3. Pabora ¢ TabauumamMu U moaroroBka JaHHbIX. Crucku B Python, omepanum Hang
CIHMCKaMH, OCHOBHBIE METOJbl JUId paboThl co cnuckamu. Pabora ¢ TaOIMYHBIMU JaHHBIMH.
®ynkuun MuH(), makc() u cp3Hau() B Excel, mouck, ouncrka, npeodpazoBaHue, opraHu3amus u
cOOp JaHHBIX.
Tema 1.4. bubmuortexku Python. bubmuortexa Pandas. Ilomck, oumctka, mpeoOpa3oBaHue,
opranuzais U cO6op naHHBIX. bubanoreka si3pika mporpamMMmupoBaHus, Oubnuorexku Python,
6ubnauoreka Pandas, umMmnopt 6uOIMOTEK.
Tema 1.5. Ctpykryps! nannsix B Pandas. [louck, ounctka, mpeobpa3oBanue, opraHnuzanus u coop
JAHHBIX, CTPYKTYpbI NaHHbIX B Pandas. CtpykTypa naHHBIX Series.
Tema 1.6. Ctpykrypa nansubix Dataframe. CtpykTtypa nanueix DataFrame, cioBapb, CIHUCOK,
¢dynkuus read_csv, metozs! head u tail.
Tema 1.7. Joctyn k naHHbBIM B cTpykTypax Pandas. DataFrame, pynkuus display(), metozs loc u
iloc. BeIBO1 TaHHBIX TI0O METKaM U Cpe3aM METOK, HHJIEKCaM U Cpe3aM MHJIEKCOB B Series. BriBos
JTAHHBIX TI0 aTpUOyTaM, cpe3aM METOK U JIOrHYeckuM yciaoBusM B DataFrame
Tema 1.8. Pabota ¢ nporyckamu B naHHbIX. [IpocTast GpunpTparus, QyHKIUS query, JTOTHIecKue
ycioBus. [Iponmycku qanubiX, MeToab! dropna, fillna.



Tema 1.9. PaGota co crpykrypamu nanHbix B Pandas. Mudopmarus o ganHbix, Metoasl info u
describe, umciOBBIE M KaTeropualibHble NpH3HAKU. Arperupyromue QyHkium value_counts,
unique, nunique, groupby. Metoasr min(), max() u mean(). O0bveauHEHHE TAOIHII C TTOMOIIBIO
MeToJla merge, mapaMmeTpsl on U how.

Tema 1.10. Onepanuu Hag naHHBIMA. ApudMeTHYECKHEe U Jorndeckue onepanun. [Ipocretimme
apudMeTHIECKHEe ONepaTophl, JOTUIECKUE OTIePaTOPhI, ONEpaIiy HaJ CTOIONaMu garadpeiima,
NPUCOCTUHEHNH CepHH K AatadpeiiMmy; GyHKIMH query, str.match, str.contain.

Tewma 1.11. Cratuctuueckue ganasie. Meton describe, 4nciaoBbIie M KaTeTOpHATbHBIC TTOKA3ATEIH.
MunnmanbHOe, MAKCUMaJIbHOE U Cpe/iHee apu(MEeTHUECKOe 3HAUCHU S, KBAPTUIIM U CTaHAAPTHOE
OTKJIOHEHHE.

Tema 1.12. OnucarenspHas cratuctuka. Metonsl info, describe, min, max, mean. YciaoBus
¢bunbTpanuu AaHHbIX. CTaTUCTHKA MO KaTeropuaibHBIM MMapaMmerpaMm, (QUIbTpauus JaHHBIX,
CTaTUCTUYECKUE METO/IBI.

Tema 1.13. bubnuortexka Bu3yanM3alUuM [AaHHBIX. Bu3yanusaiusi JaHHBIX, MPEUMYIIECTBA
nuarpamum u rpadukoB. Bugsl quarpamm. bubnuorexkn Pandas, Matplotlib, Seaborn u moctpoenue
rpaduKOB U JUarpaMM ¢ IoMoIbI0 oTX oudaunorek. Meroasl plot, hist, scatter, joinplot, pairplot,
countplot.

Tema 1.14. TToctpoenue rpadukoB. TUITbI CpaBHEHHUI U TUIIBI TUArpaMM, IpaBuia oGopMiIeHus
nuarpamMMm. Metoabl 6ubnanorexku Pandas st HacTpoliku BHemIHero Buaa rpadukoB. MeToss
oubmotexku Matplotlib 11 mocTpoeHus 1 HACTPONKK BHEIIHETO BUA TPadUKOB.

Tema 1.15. IToctpoenue auarpamm. Mertoas! hist u scatter, IPUHIUIIBI TOCTPOSHUS CTOIOUATHIX
muarpamm. OyHKIUS pivot table, MeTox bar 1 ero mapameTpel.

Tema 1.16. Hactpoiika BHemiHero BuAa auarpaMM. MeToapsl W mapameTpsl JUIsi HACTPOMKHU
BHEIIHETO BHJIa THCTOTPaMM, CTOJIOUATHIX U TOUYEUHBIX TUATPaAMM.

Tema 1.17. bubmuoreka NumPy. bubmuoreka NumPy, wmaccuB. Maccus B NumPy,
XapaKTePUCTUKU MACCHUBOB, UX OTJIMYME OT M3BECTHBIX paHee CTPYKTYp JAHHBIX, Pa3MEPHOCTH
MacCHBa, TUII JIAaHHBIX, IOCTYN K dJIeMeHTaM mMaccuBa. Pabora ¢ maccuBamu NumPy: co3nanue,
BBIBO/I DJIEMEHTOB MAacCHBa, OTIEpAIlUU HaJl MACCHBAMH.

Tema 1.18. Ilpoekt «MccnenoBanue ganubx». Yacte 1. OcHOBHBIE OHATHS TeMbl «Python st
Data Science». BrimonHeHHe mpakTUYeCKOW pabOTHI MO MCCIETOBAHUIO JAHHBIX B OJIOKHOTE
Jupyter Notebook.

Tema 1.19. Ilpoekt «MccnenoBanue ganabx». Yacts 2. OcHOBHBIE MOHATHS TeMbl «Python s
Data Science». Brinonnenue u npeseHranus npoekra «VccinenoBaHue TaHHBIX».

Tema 1.20. O000IIEHNE M CHUCTEMATH3AIMsI OCHOBHBIX MOHSITHH TEMBI «AHAIN3 TaHHBIX C
ucrnionbp3oBanueM Pythony. Series, DataFrame, cratuctuueckue metonbl, padora ¢ NumPy.
[TonsTHst, U3y4eHHBIE B MOJyJe (pa3zene) «AHanu3 JaHHbIX Ha Pythony.

Tema 1.21. UtoroBas koHTposnbHas pabora. OCHOBHBIE MOHATHS MOAyis (paszena) «AHaIu3
naHHbIX Ha Pythony. Beinmonnenne KOHTPOJIbHON paOOTHI.

Mopnyas (pasaen) 2. Mammnnoe o0y4yenne (11 kinace)

Tema 2.1. Ilonatue w BuAbl MamuHHOrO OO0yueHus. MckycctBeHHbI uHTeekT. Ilomxon,
OCHOBaHHBIM Ha mpaBmwiax. MammuHoe oOydenue. Mcropus passutus MU B urpax. Cdepbl
MPUMEHEHUsS MaluHHOro oOyueHus. OOyueHue ¢ yuuteneM, oOyueHue Oe3 yuutensd. 3amaya
perpeccuu, 3ajadya KiaccHPpHKalMM, 3agada kiactepuzanuud. OTOOp MaHHBIX Ui MOJAEIH
MaIIMHHOTO O0y4YeHUSI.

Tema 2.2. Ananu3 u BU3yaiM3alnvs AaHHBIX. MalmuHHOE OOy4YeHHE C y4YWTeJeM, MAIIuHHOE
oOydyeHue Oe3 yduTeNs, 3ajJada PEerpeccuu, 3ajada Kiaccupukammu, 3anada KiacTepu3alluu.
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bubnuotexn pandas u matplotlib, ureHne TaOIMYHBIX JaHHBIX, CTATUCTUYECKHE IOKA3aTelIH,
IIOCTPOEHUE AUarpamM.
Tema 2.3. bubnuotrekn MammHHOTO 00ydeHus. MamuHHOe 00ydeHue ¢ yauTeaeM U 0e3 yauTers,
ero npeumyuiecta. IloctaHoBKka Lenu u 3a1ad, aHanu3 JaHHbIX. OOyuaromias U TPeHUPOBOUHAs
BBIOOpKH, 3a7iaya perpeccud, 3ajadya kKinaccupukanuu. TecToBas U TPEHUPOBOYHAs BBIOOpPKA.
[Tepeobydenue, HeOOOYUCHHE, ONTHMANIbHAS MOJIeh, Kpocc-Banuaanus. bubnmoreka sklearn,
3TaIbl ¥ METOBI TOCTPOSHHS MOJIENIM MAalIMHHOTO 00y4yenus Ha Python (pa3znenenue garacera Ha
TECTOBBIN M TPEHUPOBOYHBIH, CO3JaHUE MOJEIH, 00y4EeHHEe MOJIENH, IPOTHO3 pe3yJIbTaTa, OLCHKA
aIrOpUTMa).
Tema 2.4. Jluneiinas perpeccus. IlonsTie TUHEWHOW perpeccuu, neneBas GyHKIHA, JTUHEHHOE
YpaBHEHHE, TOMOCKEJACTUYHOCTh JaHHBIX. JTalbl CO3JaHUS MOJEIN MAIIMHHOTO OOydyeHwus,
moa00p K03(pUIIMEHTOB TUHEHHOTO YPaBHCHHUS.
Tema 2.5. Henuneitasie 3aBucumoctd. Cosnanue, oOy4eHHE M OIEHKA MOJENH JIMHEWHON
perpeccun, BU3yanusauus AaHHbIX Ha Python. Hemuueitneiit ¢ynkumum, rpaduku QyHKIHA.
[TonmHOMHUaNBEHOE TPeoOpa3oBaHNe TMHEHHOW PETPECCHH.
Tema 2.6. Knaccuduxauusa. Jlorucrtuueckas perpeccus. Kiaccudukanus, morucrudeckas
perpeccusi, JUHEHWHBIM Kilaccu(UKATOp, TUIEPIUIOCKOCTh, OWHapHas  KiIacCUpUKAIMS,
MyJbTUKIIACCOBAas  Kiaccuukanus. JluHeliHoe ypaBHeHUE, KOI(POUIIMEHTHI JIMHEWHOTO
YPaBHEHHS, PACIIOJIOKEHUE TOUKH OTHOCUTEIBHO PSIMOM, OTCTYH 00bekTa. Co3anue, o0yueHue
U OIEHKa MOJIeJI JIOTUCTMYECKOW perpeccud. Matpuna oOmuMOO0K, METpPUKH KadecTBa
JIOTUCTUYECKOI perpeccuu, MojieNb JOrMCTUYeCKOi perpeccun Ha Python.
Tema 2.7. JlepeBbs pemenuil. Yacts 1. MaTpuna omm0OoK, METPUKM KauecTBa JIOTUCTHUECKON
perpeccuu, MOJIeIb JIOTHCTHYECKOM perpeccuun Ha Python.
Tema 2.8. Cyuwaitnslit nec. [epeBo pemenuii, atpulytol, 3¢ HekTHBHOCTS pa3dueHus, TIyonHa
JIEpeBa, Uies aJropuTMa CIydaiHOro Jieca, MPUHLUI MYIPOCTH TOJIbI, CIyYalHBIM Jiec A
pelIeHus 3a1a4M Ki1accu(UKaluy U pPerpeccuu.
Tema 2.9. Knacrepuzauus. Mammuanoe oOyueHue 6e3 yunurtesns, KiaccupuKaus, KIacTepr3aus,
ITOPUTM K-CpeaHMX, LEHTPOU/I, PACCTOSIHUE MEXKIY TOUKAMHU.
Tema 2.10. Ilpoext. IlpencraBnenue mnpoekTa. MammHHOe OOydyeHHE C yduTeleM, 3ajada
KJIacCCU(UKALMK, METPUKH OLEHKHM KauecTBa KJacCHU(pUKalUMU. DTambl pa3pabOTKH MOJENIU
MaIIMHHOTO 00yY€HUsl, aHAJIU3 JIaHHBIX, CO3/1aHKEe U 00ydeHUe MOJIeH, OlleHKa 3 (HEKTUBHOCTH
paboThI MOJIEIH.
Tema 2.11. IIpoexT «OCHOBBI MALTMHHOTO 00yueHUs» (0000IIeHNEe U CCTeMaTU3alls OCHOBHBIX
NOHATUN TeMbl). [IoHATHE 1 BUABI MAIIMHHOTO 00Yy4€HHUs, IMHEHHAs! Perpeccus, JJIOruCTUYECKas
perpeccusi, 1epeBbsl pEICHUH, CIIy4aiiHbIN JIec, KinacTtepu3anns. [1oHATHA, N3ydeHHbIE B MOJYJIE
(pa3nene) «MamunHHOE O0yUYEHHEY.
Tema 2.12. Utorosas npoekTHas padota. [Tonatus, nydennsie B Monyie (paszaene) «MammHHOe
oOyueHuey. BolnonHeHue U nmpeicTaBiIeHUe MPOeKTa.

Monyas (pa3aen) 3. Beenenue B Heiipoceru. (11 kiacc)
Tema 3.1. BBenenue B Helpocetn. VckyccTBeHHBI HEMpoH, HH(POpPMAIMOHHAs MOJENb
UCKYCCTBEHHOI'O HEMpPOHA, MEKHEHPOHHBIE CBSA3M, HEHPOHHAs CETh, CTPYKTYPHBIM MOAXOX K
MOJICJINPOBAHUIO HEHPOHHBIX CETEH, HEUPOKOMIIBIOTED, MEPCENTPOH, T€HETUYECKUN aJITOPUTM,
ABOJTFOITMOHHBIN TTOAXO0 K MOACIUPOBAHUIO HEUPOHHBIX CETEH, KBa3UOMOIOTHYECKUHN TOIXO0T K
MOJIEJTMPOBAHUIO HEMPOHHBIX CETEM, MOJIEKYJISIPHBIA KOMIIBIOTED.
Tema 3.2. Ilpoext. HeiipoHHBIE ceTH, CTPYKTYpHBIH moaxon K oOydeHHMIO HeHpoceTei,
MOJIETTUPOBAHHE IBYXCIIOMHOW HEUPOCETH
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TemaTHueckoe IVIAHUPOBAHHUE C ONpEeaACICHUEM OCHOBHBIX BU/10B y‘lCﬁHOﬁ AECATECJIBbHOCTH

HaumenoBanue
TeMBbI

Kparkoe conepxkanue

Buabl yueOHo# qesiTeJIbHOCTH

AHayu3 1aHHbIX Ha Python

Hayka o nanHbIX.

CrtpyKTypbl
TaHHBIX

JaHHbBIC, HAYKA O
JTAHHBIX, OTKPBITHIC
JAHHBIC, HCTOYHUKH
JAHHBIX, CTPYKTYPbI
JTAHHBIX (CTEK, MacCHB,
ouepeb, XAI-TadInIa)

Ananumuveckas: aHaJIN3
TPAKTOBOK TIOHATHS «HAyKa o
JAHHBIX»; TIOMCK OTBETOB Ha
MPOOJIEMHBIE BOIIPOCHI YUUTENS

Kommynukayuonnas:
00CY)XJIeHHE TPAaKTOBOK IOHSTHS
«HayKa O JaHHBIX», OTBETHl Ha
BOIIPOCHI YUHUTCIIA, B TOM 4YHCIIC
IpOOJIEMHBIE.

IIpaxmuueckas: pabota B
MUKporpynmnax Ha | stame ypoka
(BBIIIOJIHEHUE 3a/1aHAs Ha
OIpOBEp)KEHUE WK (paKTHYECKOoe
HNOJATBEPXKJIEHUE  OJHOIO M3
TE3UCOB);  TOUCK  IPUMEPOB
CaTOB-MCTOYHHKOB JAHHBIX;
peleHre npoOIeMHbIX 3aaHui

Pegnexcusnasa: 3anonnenue amucra
peduiekcun B KOHIIE ypoKa

1.2.

PabGota co
cnuckamu Python

CTPYKTYPHI IaHHBIX,
CITHCKH, CITUCOK, DJIEMEHT
CIIMCKA, UHJICKC,
OTpHUILIATENIbHAS
WHJICKCAITHS

Oxcnepmuast: oOcyXIeHue
JIOMAIITHETO 3a/IaHKS U €T0 OLIEHKa

Ananumuueckas: aHaJN3
po0IeMHOMN CUTYyaluu 00
OpraHu3alliil XpaHEHUs IaHHBIX
(Ha mpuMepax); HamMcaHHe KoJa
(aTam 2 ypoka);

Ipaxmuueckas: pelieHue
pOoOJIEMHBIX 3aJlaHul;
npakTudeckass pabora (dTam 3

ypoKa)

KommyHnukayuonnas: OTBETHl Ha
BOIIPOCHl  yUYHUTENs, YydacTue B
rPYNIOBOM  OOCYXIEHUH  IpU
BBITIOJTHEHUH 3a/1aHUM.

Pegnexcusnas: 3amonHeHue mucTa
pedaexkcun B KOHIE ypOoKa
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1.3. Pabota cnicku B Python, Ananumuueckas: aHaJIN3
TabIUIaMu U | omepalyu HaJl CIUCKaMH, | MPOOJEMHBIX CHTYyalllii, TOUCK
MOATOTOBKA OCHOBHBIE METOJIbI JIJIsI OTBETOB Ha npoOJieMHbIe
JAHHBIX paboThI CO CITUCKAMU, BOIIPOCHI, BBITIOJHEHUE 3aJ[aHUs

paboTa ¢ TabIMYHBIMH HA aHAIW3 JAHHBIX C TIOMOIIBIO
TaHHBIMU, GYHKIUU byHKUIni Excel; aHaJIn3
MuH(), makc() u cp3Had() | pe3yJbTaToOB BBITIOTHEHUS
B Excel, mouck, ouncrka, 3aganuii B Excel
npeoOpa3oBaHue,
oprasams 1 c6op Hpaxmuuecmfﬂ: BBITIOJTHEHUE
AHHBIX npakTuuecko  pabotrel  Excel
Kommynuxayuonnas: OTBeThl Ha
BONIPOCHI  y4YHUTENs, YydacThe B
IPYNIIOBOM  OOCYXKICHHH  IPHU
BBINIOJTHEHUH 3a/1aHUH.
Pegnexcusnasn: 3anomHenne
TucTa pedIIeKCHH B KOHIIE ypOKa

1.4. bubnnorexu MOHCK, OYNCTKa, | AHanumuveckas: TIOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha npoOIeMHBIE BOIIPOCHI
bubnnoreka opranmzansi u  cOop | (Hampumep, MPOBECTH aHAIOTHIO
Pandas JaHHBIX, oubimoreka | OuOIMOTEKA SI3bIKA

SI3BIKA MPOrPaMMHUPOBAHUS C OOBIYHOMN

MPOrpaMMHUPOBAHUS, O6ubIMOTEKOM), COCTaBJICHUS

OoubIMoTeKU Python, | mnana geiicTBUil 1O U3y4YEHUIO U

ounbanorexka Pandas, | ananu3y nmaHHbIX

UMIOPT OHOIHOTEK
Ilpaxmuueckas: BBINOJIHEHUE
MPAKTUYECKON pabOThI
Kommynuxayuonnas: OTBETHl Ha
BONIPOCHI  YUYHUTEIsA, YydYacThe B
IPyIIIOBOM 00CyXIeHUU
BBITIOJTHEHHOTO JIOMAITHETO
3a/laHus u B nporecce
BBITIOJTHEHHU S 3a/IaHUH.
Pegnexcuenaa: 3anonHenue
nucTa pedIIeKCHH B KOHIIE ypoKa

1.5. CrpykTypbl TTOUCK, OYHNCTKA, | AHanumuyeckas: aHaIu3
naHHbIX B Pandas npeoOpa3oBaHue, BBHITIOJTHEHHBIX JOMAITHUX

opranmzanisi W cOOp | 3a/laHui; BEIIOTHEHHE 33JaHUI 110

JaHHBIX, CTPYKTYpPHBI | CTAHIIHSIM.

MaHHBIX B Pandas,

CTpYKTYpa TaHHBIX Series Hpaxmimecmﬂ: BBITIOJTHEHUE
3ajaHAN 1o CTaHIIHSIM,

BBITIOJTHEHHUE TECTA
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Kommynuxayuonnas: OTBETbl Ha
BOIIPOCHl  YUYUTENs, Yy4acTHE B
IPYNIIOBOM  OOCYXACHHH  IpPHU
BBITMIOJTHEHUH 3a/1aHUH.

Pegnexcusnan: 3anonnenue
JucTa pedIieKCHH B KOHLIE ypoKa

1.6.

CrpykTypa
nannbeix Datafram
e

CTPYKTypa TAaHHBIX
DataFrame, CJIOBapb,
CITHCOK, byHKIHS
read csv, metonasl head u

tail

Oxcnepmuas:
0o0CcyXxIeHNE

pe3yibTaTamMm

3aJlaHui

[IOUCK u
[0)1195(010) % 1o
BBITIOJIHEHUS

Ananumuueckas:
BBIITOJIHEHHBIX

aHamn3
NPaKTUYECKUX
3aJaHdi, MOMCK OIMMOOK M HX
0o0oCHOBaHME, aHAIN3 (parMeHTa
Koja (3amanue 4),

Ilpakmuueckas: BBITIOJTHEHUE
3alaHMl Ha co3/aHue OOBEeKTa
DataFrame wu3 cnoBaps u wu3
cnucka cruckoB (1 sram ypoka),
BBITIIOJTHEHHUE 3aJaHul Ha
CUMTBIBAHUE ¥ BBOJ JAHHBIX,
aHanu3 Koaa M T.4. (2 u 3 3Tamsl
ypoKa) Kommynuxayuonnas:
OTBEThl. HAa BOMPOCHI YYUTEIS,
ydactue BO (pOHTalIbHOM Oecene
U TPYNIOBOM OOCYXIECHUU TIPHU
BBITIOJIHEHUH 33JJaHUM.

Peghnexcuenas: 3anonnenue
nucTa pedIIeKCHH B KOHIIE ypoKa

1.7.

JlocTyn K JaHHBIM
B
cTpykrypax Panda
S

DataFrame, ¢pynkuus
display(), metonsl loc u
iloc; BBIBOJ TAHHBIX I10
METKaM U Cpe3aM METOK,
WHJICKCaM | cpe3aM
HHIEKCOB B Series;

BBIBO/] JAaHHBIX 110
aTpubyTam, cpe3aM METOK
Y JTIOTUYECKUM YCITIOBHSIM B
DataFrame

AHnanumuueckas py BBITOJTHEHUN
3aIaHUN

IIpakmuueckas TpU BBINOJIHEHUU
BCEX 3aJaHuil (MHAWBUIYaJIbHO U

B MUKPOTPYIITax), npu
BBITIOJTHEHUH MPAKTHUCKON
paboTHI.

KOMMyHUKaL!MOHHa}I.‘ OTBCThI Ha

BONPOCHl yYHTENsl, y4dacThe BO
(dbpoHTATEHOM ompoce u
IPYNIIOBOM  OOCYXAEHUHM  TpHU

BBIIIOJIHEHUH 3aJaHUIA.
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Pegnexcuenaa: 3anonnenue
nucta pedeKcur B KOHIIE YpoKa

1.8. Pabora npocrast bunsTpanus, | Anarumuyeckas P BHITTOJTHCHUH
MPOIyCKaMHU B | QyHKIUSA query, | 3a1aHHHA u OTBETOB Ha
TAHHBIX JOTHYECKHe YCIIOBUS; | TPOOJIEMHBIE BOIIPOCHI.

MIPOITYCKH JaHHBIX,

weroms! dropna, fillna Hpakmﬁmecm;z P BBITIOJTHCHUH
3aJJaHUi B Tapax.
KommyHnukayuonnas: ydactue BO
(bpoHTaNTBHON Oecene o
00CYKIEHUIO JIOMAIITHETO
3ajaHus  (MoIeNnb  ypoka  —
nepeBepHyTOE 00YyUCHUE).
Pegnexcusnas: 3anonmHenne
nucta peIeKCHU B KOHIIE YPOKa

1.9. Pabota co | nHpopManHs O JaHHBIX, Ananumuyeckas py BHITIOTHEHUT
CTPYKTypaMu Metoasl info u describe, MPaKTUYECKOro  3aJaHus  Ha
nanHbIX B Pandas YHCIIOBBIC U YTEHUE JAHHBIX W3 TaOJUIIbI

KaTeropuaJibHbIC uH(popManuu 00 UTpOKax
MIPU3HAKHU, arperupymone | ¢yrooabHbIX KIIyOOB, B TOM YHUCIIE
¢dbynkuu: value counts, ¢ npuMeHeHneM meton describe();
unique, nunique, groupby | mpu BBINOAHEHHWH 3aJaHUs Ha
Mmetozapl min(), max() u gﬁ;fp?;? o T
mean();00beTMHCHIE
Tabaui ¢ moMoIbko | [Ipakmuueckasi: Y BHITOTHECHUN
METO/a merge, mapameTpsl | 3aJaHui, B TOM qrcie
on 1 how CaMOCTOSITEIIbHBIX u
UCCIIeI0BATEIbCKUX
MPAKTUYECKHUX PadoT.
KommyHnukayuonnas: ydactue BO
bpoHTaNbHON Oecene o
00CYKIEHUIO JIOMAIITHETO
3amanusi  (MOJenb  ypoka - —
NEpPEBEPHYTOE O0yUEHHE).
Pedghnexcuenas: 3anonnenue nucra
pedaexkcun B KOHIE ypoKa

1.10. | Omnepamuu  Haj | mpocreiine Ananumuueckas: pu
JTAaHHBIMHU. apu(pMeTHIECKUEe BBITTOJIHEHUH 33JIaHU M OTBETOB
Apudmerndeckue | omepaTopsl, JIOTHYECKHE | HA YTOYHSIONINE W TPOOJIEMHBIE
u JIOTMYECKHE | ONepaTopbl, ONEpaluy Haj | BOIPOCHI YUUTENS npu
oreparun cronbuamu  natadpeiiMa, | BRIMOTHEHUH  3alaHdd,  MpU

MPUCOCTUHEHUN CEPHH K | BHITOJHEHUH 3aJaHAl Ha

natadpenmy; byHKIIIH
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query, str.match,

str.contain

JIOTUYECKHE onepauuu npu
(bUIbTpAIUU TaHHBIX

IIpakmuueckas: IpYU BbIIIOJIHEHUH
3alaHu I Ha IIOBTOPEHHUE

apu(PMETUYECKUX U JIOTHUECKUX

omeparopoB B  Python; mpwm
BBIITOJJHCHUN 3aJaHMi C HOBOH
IIEPEMEHHOMN sum; pu
BBIIIOJIHCHUM 3aJaHui Ha
JIOTHYECKHE onepanuu c
JTaHHBIMH.

KommyHnukayuonnas: ydactue BO
(pPOHTAIIBHOM OOCYXKICHUH.

Pegnexcusnasa: 3anonnenue amucra
peduiekcun B KOHIIE ypoKa

1.11. | Cratuctuueckue Mmetox describe, uncinoBsie | AHarumuueckass TPU OCBOCHUU
JTaHHbIE u KaTeropuajibHble | criocoOoB BBIYHCIICHUS
1oKa3arTe’u; Pas3INnYHbIX CTaTUCTHYECKUX
MHUHHUMAJILHOE, nokaszarene M 3aKperieHuu
MaKCUMaJIbHOE U CpEJHEE | uepe3 BbINOJIHEHUE 3aJaHuil; mpu
apupMeTHIeCcKoe CpPaBHEHUHU CTaTUCTUYECKUX
3HAa4YeHUs, KBapTWIM U | IlOKa3aresnel (Ha mpumepe).
CTaHJApTHOE OTKJIOHEHHE
Ilpaxmuueckas npyu BBIIOJIHEHUU
3alaHUI Ha BBIYVCIICHUE
MeMaHsbl, CTaHIapTHOIO
OTKJIOHEHUS Y KBapTUIIN.
Kommynuxayuonnas: ydactue BO
(bpoHTATBHOM OOCYKIACHHH.
Pegnexcuenas: 3anonHeHUE IUCTA
pediiekcuu B KOHIE ypoKa
1.12. | OnucarenbHas metonbsl info, describe, | Anarumuueckas npy BHINOJIHEHUN
CTaTUCTHKA min, max, mean, YCJIOBUS | 33/IaHUN TPAKTUYECKON pabOThI
¢bunbTpanuu JaHHBIX, | HA TPUMEHEHUE CTATUCTUYECKUX
CTaTUCTUKA IO | METOAOB, a TaKKe pu
KaTeropuajbHbIM COCTaBJICHUU 3a/1aHus Ha
napamerpaMm, (UIBTpaLUs | CIOXKHBIE YCIOBHS (UIbTpalUn
JaHHBIX, CTATUCTHUYECKHUE | JAaHHBIX U CTATUCTHYECKHX
METO/IbI METOJIOB.

Ilpaxmuueckas TpU BBIIOJHEHUN
3aJaHuH.

KommyHnukayuonnas: ydactue BO
(bpoHTaTHPHOM o0CcyXIeHUU
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NpOOJIEMHBIX CUTYaIlUil, OTBETHI
Ha BOMPOCHI, OOCYXIEHHE B

rpymnmnax.

Pegrexcusnas: 3anonHenue mucra
peduiekcuu B KOHIIE ypOKa

1.13. bubanoreka BU3YyaJu3alus JIaHHBIX, | AHanumuyveckas: NPU BbIIACICHUU
BHU3YaIH3aIl[uu MPEUMYIIECTBA JUarpaMM | MPEUMYIICCTB BHU3yaIU3aluu
JAHHBIX u rpaduKoB; BUJBI | JAHHBIX 710 HMX  TaOJIMYHOTO

auarpamM; — OMOJIMOTEKH | MpeAcTaBICHUS.
Pandas, Matplotlib,
Ilpaxmuueckas: NPy BBITIOTHCHAH
Seaborn wu moctpoeHue .
MPAKTUYECKUX 3aJlaHui B MajbIX
rpaduKoB U AMarpamMm c R )
TIax JTan OKa); TMpHU
IIOMOIIIBI0 3TUX Py yp ’ pu
BBITIOJTHCHUH MPAKTHIECKON
6ubnuorek, meronsl plot, 5 @ )
. . aboThI (2 rTam ypoka
hist,  scatter, joinplot, P P
pairplot, countplot. Kommynukayuonnas: OTBETHI Ha
BOIIPOCHl YUUTENs, (PPOHTAIBHOE
oOcyxneHne u OOCYyXIeHHE B
MaJIbIX Fpymax
Pegnexcusnasa: 3anonnenue aucra
peduiekcun B KOHLIE ypoKa

1.14. | IloctpoeHue TUTIBI CPAaBHCHWH WM TUNBI | AHaiumu4eckds TPy BBITOJIHCHUN

rpadukoB Uarpamm, MpaBWIa | 3aJIaHUI HA IOCTPOCHHUE TPAPUKOB
opopmIleHHs ~ JUarpamMm; | ¢ I[OMOIIBI0  HHCTPYMEHTOB
METOBI oubnuoreku | Oubamorekn Pandas (dram 2
Pandas nns  mHacTpoiiku | ypoka) u 6mbmmoreku Matplotlib
BHEIIIHETO BUJA IrpadukoB; | (3Tam 3 ypoka).
METObI OoubIMoTeKN
. Ilpaxmuueckas Tpyu BHIMOTHEHUH
Matplotlib TS .
. 3aJJaHUH Ha TOCTPOECHUE TPaPUKOB
MMOCTPOCHHUSI W HACTPOUKH
C  TOMOIIBI0  HHCTPYMEHTOB
BHEIIIHETO BUA rpad)MKoB
OoubIMOTEKN Pandas u
o6ubmmorexu Matplotlib.
Kommynuxayuonnas: ydactue BO
bpoHTaTBHOM o0CyXIeHUU
JIOMAIITHETO 3aJlaHusl W TPaBHI
nocrpoenus rpagpukoB (1 srtan
ypOKa), BBHITIOJHCHHBIX 3aJIaHUH
Ha 2 1 3 3Tanax ypoka.
Peghnexcuenas: 3anonnenue nucra
peduiekcun B KOHIIE ypOKa

1.15. | Iloctpoenue Mmetonel hist wu scatter, | Anarumuueckas: BEITIOJTHEHIE
JTrarpaMmm MPUHIMITBI  TOCTPOCHHS | 3QJIaHWK  HA  TIOCTPOCHUE B

cron0uarelx  guarpamu, | Matplotlib nuarpamm; Ha BBIOOD
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byHKIUSA pivot_table,
METOL bar u ero
rapaMeTphl

BUJIA CTONIOYATON TUArpaMMBI JIJIs
JIy4IlIed BU3yaIn3alu JaHHBIX

Ilpakmuueckas: BBITIOJTHEHUE
3aaHUd U
MPAKTUYECKOU
IIOCTPOEHHUE

JAuarpaMm

CaMOCTOSITEIILHOU
paboTsl Ha
CTOJI0YaTBIX

Kommynuxkayuonnas: npu
00CYX/IEHUH JOMAILIHEro 3a4aHus
(esecooOpa3HOCTh  MTOCTPOSHUS
CcTONOYAThIX JAMarpamm, BHIBI
CTON0YAThIX yarpamm,
[I0CJIEI0BATENBHOCTh 1IaroB 110
IIOCTPOCHUIO CTOJIOUATBIX
Juarpamm); IOpU  OTBETax Ha
YTOYHSIOIINE BOIPOCHI YUUTEIIS

Pegrexcusnan: 3anonHenue mucra
peduiekcuu B KOHLIE ypoKa

1.16. | Hacrpoiika METOBI M TIApaMETPhl ISl | AHarumuyeckas: npu
BHEIIHEr0  BHJA | HACTPOWKHU BHEIITHETO | CAMOCTOSITETIbHOM WJIM B Tapax
JrarpaMmm BUJIA, THECTOTPAaMM, | BHITOJHEHUN NPAaKTUIECKUX

CTONIOYATHIX W TOYEYHBIX | 3aJaHUM o ohopMIICHHIO
IrarpamMm JarpamM.
IIpakmuueckas:
CaMOCTOsITeNIbHAs WJIM B Iapax
BBINOJIHEHUE PAaKTUYECKUX
3a/IaHuI o 0(pOpMIIEHHUIO
JarpamMmm.
Kommynuxayuonnas: npu
00CYX/IEHUH JOMAIITHETO 3aaHuUs
(pabota B mapax)
Pegnexcusnasn: 3amonnenue aucta
pedaexkcun B KOHIE ypoKa

1.17. | bubnuoreka 6ubnuoreka NumPy, | Anarumuueckasn: npyu BBIAECIECHUN

NumPy (4) MaccuB; MaccuB B NumPy, | 1 dopMynHpoBaHUU  pa3IUunit
XapaKTEPUCTHKH MEXJy MaCCHBaMH, CEPHSIMH U

MaCCHUBOB, UX OTJIIMYHC OT

W3BECTHBIX paHee
CTPYKTYP JAHHBIX,
pPa3MEpHOCTh MAacCHBa, TUIT
JTAHHBIX, JOCTYTI K

QJICMCHTaM MaCCHBAa,

naradpeiiMaMu; Ipy BBIITOJTHEHUU
OpoOJNeMHBIX — 3aJaHui;  Tpu
BBIIIOJIHEHUH 33JJaHUA HMTOrOBOM
KOHTPOJIBHOM paboThl MO TeMme
6ubnuoreka NumPy.
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pabota Cc  MaccuBamu
NumPy: co3znanue, BBIBOJ
DJIEMEHTOB MaccCHBa,
OTIepalliy HaJl MACCUBAMH

IIpaxmuueckas TpU BBINOJIHEHUH
tecta (1 »tam 4 ypoka); npu

BBITIOJTHEHUH HPaKTHYECKUX
3aJaHUH Ha CO3/1aHHE MAacCHBOB B
Python, npu BBITIIOJTHEHUU

KOHTPOJIbHOM paboThl IO TeMe
oubmmorexka NumPy.

Kommynuxayuonnas: npu
00CYX/IEHUU JOMAIIIHETO 3adaHus
(pabota B napax); npu
BBIIIOJIHCHUH 3aJIaHUl B MaJIbIX
rpynmnax, TIpd  y4acTHH B
0o0CyX/IeHUu, TpHU OTBETaX Ha
BOTIPOCHI YUUTEIIS

Pegnexcusnasa: 3an1oqHEHUE TUCTA
peduiekcun B KOHLIE ypoKa

1.18-
1.19

[Ipoexr
«HccnenoBanue
ITaHHBIX». YacTh

1, Yactp 2

OCHOBHBIE MOHSTHSI TEMBI
«Python mys Data Science»

Ananumuyeckas PH BBITIOTHCHAH
3aJaHUd 10  KCCIIEJOBAHUIO
JAHHBIX (BBIMIOJHCHUE TPOCKTA B
MaJbIX TPyIMax).

Hpaxmuttecxaﬂ IIpU BBIITOJTHCHHUHU
IIPOCKTA.

Kommynuxamuenas:
00CyXIeHUN

npu
JIOMAIITHEr O
3aJIaHusl, npu BBITTOJTHEHU T
MIPOEKTa B MaJIbIX Ipynnax

Pegnexcusnasa: 3anonnenue 1ucra
pediiekcuu B KOHIE ypoKa

1.20.

O06001eHne u

cUCTEMAaTH3aUI
OCHOBHBIX
HOHSITUHN TEMBI

«AHanu3 JTaHHBIX
c
HCIOIb30BaHUEM
Python»

Series, DataFrame,
CTaTUCTUYECKHE METObI,
pabota ¢ NumPy; monsTus,
M3y4YEHHBIE B Kypce
«AHaIN3 TaHHBIX)

Ananumuyeckas: TIpU CO3TAHUH
CUHKBEHHOB U BU3YaJIbHOU KapThI
3HAHWH (06o0meHue,
CUCTeMaTH3alHs)

IIpakmuueckas TpU  CO3JAHUU
CUHKBEHHOB U BU3YaJIbHOU KapThI
3HAHUU.

Kommynukamuenas: o0CyKIeHUE
B XO/I€ BBINOJHEHUS 3aJaHUi U
Ipe3eHTaIH pe3yabTaToOB
paboThI, OTBETHI HA BOIIPOCHI

Pegnexcusnas: 3amonHeHue mucTa
pedaexkcun B KOHIE ypOKa
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1.21.

Hrorosas
KOHTpPOJIbHAs
pabora

OCHOBHBIC TIOHSITUSI TEMBI
«Python ms Data Science»

Ananumuvecxas IIPpU BBIIIOJIHCHUUA

TecTa H  3aJaHusd  HUTOTOBOM
KOHTPOJIbHOU paboThI I10
HCCIICNOBAaHUIO JlaTa ceTa C
uHpopMalMeli O  maccaxkupax

Turanuka

IIpaxmuueckas IpH BBITTOTHEHUH
TecTa IO pas3leny, 3aJaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.

Perexcusnas: 3anoaHeHUe TUCTa
peduiekcun B KOHIIE ypOKa

MammHHOe 00y4eHue

Ilonatne m BUIBI
MAaIIIUHHOTO
oOyueHus

HckyccTBeHHBIM
UHTEIUIEKT, HOJXO0,
OCHOBAaHHBIN Ha NpaBUJIAX,
MalInHHOE oOyueHwue,
ncropus passutuss UM B
urpax, cepbl IpUMEHEHUs
MAlIMHHOTO  OOYy4YeHus;
oOyuyeHHEe C Yy4YUTEIIEM,
oOyueHue 0e3 yuuTens,
3ajjaya perpeccu, 3ajaada
Kinaccudukanuy, — 3agada
KJIaCTepU3alllH, ot0op
Ul MOJENH
MAaIIMHHOTO O0yYeHUS

JaHHBIX

Ananumuueckas
CPaBHHUTEIHLHOM
MOJIXOJIOB: OOYYCHHE C YUHTEIIEM
u oOyueHue O0e3 yuuTens; INpuU
OTBETax HA  BONIPOCHI u
(hpoHTAIbHOM o0CyXIeHUU
BOIIPOCOB I10 TIPE3CHTAIIUH.

npu
aHayuze

Ilpaxmuueckas Tpyu BHIMOJIHEHUH
3aJJaHu} MPAKTUYECKOH PabOTHI.

Kommynuxayuonnasi: OTBETHI Ha
BOIIPOCHI yUYUTEINsA, Yy4acTHE BO
GpoHTANBHOM OOCYXACHUH TPH
BBITIOJTHEHHUH 33]IaHUIA.

Pegnexcusnasa: 3anonnenue 1ucra
pediiekcuu B KOHIE ypoKa

2.2.

Ananus "
BHU3yaJIU3alUs
JTAHHBIX

MammnaHoe oOydeHue ¢
YUUTEIIEM, MalluHHOE
oOyueHue 0e3 yuuTens,
3aada perpeccH, 3aaada
KkinaccuuKkanuy, — 3aaada
KIJIaCTepU3allNH;
oubnuorekn pandas wu
matplotlib, YTCHUE
TaOJIMYHBIX
CTaTUCTHYECKHE
MOKa3aTell, MOCTPOCHHE
JarpaMm

JaHHBbIX,

Ananumuueckas: npu IIOHCKEC
OTBCTOB Ha BOIIPOCBI B XOIC
06C}’)KI[GHI/I$I BBITTIOJTHEHHOT'O
JOMalIHETr o 3aJaHud, npu
BBIINIOJTHCHHUH 3a,I[aHPII>i

PaKTUYECKOH paboThI.

Ilpakmuueckas.: npu 00CYXIeHUN
BBIIOJTHEHHOTO JIOMAIITHETO
3aJaHus; NOpu  (PPOHTAILHOM
orpoce u Oecerne, npu
BBITNIOJTHEHUH 3aJaHuH
MPAKTUYECKON PabOTHI.

KOMM)/HMKCZI/;MOHHCZH.' OTBE€ThI Ha
BOIIPOCHI y4YUTCJIA, Y4YaCTUC BO
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(bpoHTATBHOM OOCYXKICHHH TIpU
BBIINIOJIHEHUH 3aJaHUH.

Perexcusnas: 3anoaHeHue TUCTa
peduiekcuu B KOHIIE ypOKa

2.3. bubnuorexu Mamunnoe oOyuyeHue ¢ | AHarumuyeckas: — OTBETHI ~ Ha
MaIIMHHOIO yuuTeneM u 0e3 yduTelns, | BOIPOCH (aHanW3 BOMPOCOB U
o0y4YeHHS ero MIPEUMYIIECTBA, | IOUCK OTBETOB) (POHTAIBHOMN

MOCTaHOBKA LM U 3aj]a4, | Oecepl; aHanu3 rpadukoB
aHaIu3 JAHHBIX, | MOJIENICH MAIIMHHOTO OOy4YeHUus
o0yyarormas U | Ipu BBITOJIHEHUH 3aaHHS
TpeHupoBoYHast BbIOOpPKH, | «[Ipobiembl B o0yueHuun
3a/laya perpeccuu, 3ajgava | MOIEIn».
KJaccupuKaluu, TecToBas
" peHHPOBOUHAS IIpaxmuueckas: TOUCK UOTBGTOB
BEIGOpKa, TepeobydeHHe, Ha BOTIPOCHI PPOHTATIHHOM Oecepl
HeloobyueHHe, Y BOTIPOCHI YUHUTETS B XOJI€ ypOKa.
OIITUMaJIbHAsA MOJIeNb, | KommyHukayuonnas: y4acTue BO
KpOCC-BaTUIa1INs; (bpoHTATBHOMN Oecene o
OnbimoTeka sklearn, | Mmarepuana mpeabIIYyIIEr0 YpOKa;
3Talbl MIOCTPOCHMS MOJICIIH | yqacTe B OOCYKICHHHM TpU
MalIMHHOTO OOYYeHHs Ha | BBIIOJHEHUU 3aIaHHs B
Python  (train_test_split, | muxporpymmne o aHAU3Y
LogisticRegression,  fit, | rpa¢ukos MAIINHHOT'O
predict) 00yJeHUs».

Pegnexcusnas: 3anomHenne

nucTta peIeKcHr B KOHIIE YpoKa

24. Jluneninas TIOHSTHE JTUHEWHOU | Ananumuueckas: aHanu3 padbOTHI
perpeccust perpeccum, HesneBas | MOJeNM  JIMHEHHON  perpeccuun

GbyHKIHS, nauHelHoe | (mogdop K03 (HUIIUEHTOB
ypaBHEHHE, JMHEWHOTO YpaBHEHHUS C
TOMOCKEaCTUYHOCTb HECKOJIBKUMH  TIEPEMEHHBIMH);
JAHHBIX; JTalbl CO3/JAaHUA | aHAIW3 3a/ad, MPEeICTaBICHHBIX
MOJIeNN MAaIlIMHHOTO | YYUTEJIEeM, BBIOOp M3 HMX 33734
oOydeHwus, nmoadop | perpeccuu; 3aJaHUEe Ha aHaJIU3
K03 (HULIHEHTOB rpavKoB U BBIOOp M3 HUX TOTO,

JMHEWHOTO ypaBHEHUs

KOTOpBIM COOTBETCTBYET MOJEIU
JUHEUHON pErpeccuu; aHallu3
TOYEYHBIX TIpaduka U BBHIOOP
cpenn  HUX Habopa JTaHHBIX,

NOAXOAAIIMX IS pelieHus
3alayd  JIMHEWHOM  perpeccuy;
CO3JaHME MOJENH MAIIMHHOTO
oOyudenus Ha Python.
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Ilpaxmuueckas: peuieHue 3anad
Ha BBIOOp (M3 MpPEICTABICHHBIX

yUUTEeIEM 3aza4) 3aja4
perpeccun; Ha BBIOOp Habopa
JTAaHHBIX (mo rpadukam),
NOIXOAALINX  JUIS pelieHus
3a7a4d  JIMHEMHON  perpeccuu;
pazbop  3amayd  MAaIIMHHOTO
o0yueHHs

Kommynukayuonnas: ydactue BO
(dbpoHTAIEHOM 00CyXICHIHN
OCHOBHBIX  BOIIPOCHI
TUHEWHas (QYHKIUS U JHHEHHOE
ypaBHEHHE, KOTOpbIE yKe
U3Y4YaJIUCh B Kypce MaTeMaTHKWU;
oOcyxeHue 3a1a4 1o rpapukam.

TCEMBI -

Pedghnexcuenas: 3anonnenue nucra
peduiekcun B KOHIIE ypoKa

2.5. Henunuetinsie Coznanue, oOyuyeHue Wu | Ananumuveckas: cO3JIaHHe
3aBUCUMOCTH OILICHKAa MOJICJIM JUMHCHHOW | MOJICIN JIMHEHHON perpeccud Ha
perpeccuu, BU3YyAIM3alHs | OCHOBAaHUHM IPOCTOW TaOJMIBI ¢
JTAHHBIX Ha Python; | manHBIMEI 0 3apruratax
HEJIMHEHHBI  (QYHKIMH, | COTPY/JIHUKOB, HAXOMSLIMXCS Ha
rpaduku (GYHKUUH; | pa3HBIX OJDKHOCTSX; HAIMCAHUE
[MOJIMHOMHAJIBHOE KOJIa.
npeoOpa3oBaHue
JMHeHHOH perpeccHn Ilpakmuueckas: pelICHUE 3vaz[atv{
Ha CO3JaHH€ MOJEIH JIMHEHHOM
perpeccuu, OTBETHI Ha BOIPOCHI
yuutens (MOBTOpEHHE Marepuala
MaTEeMaTHKH ); BBITIOJIHCHHE
3aJaHUsl HAa TOJWHOMHAIBHYIO
perpeccuro, HalMcaHue Koja JuIs
MpEeICKa3aHusl 3HA4Y€HUs HOBOM
MOJIEJIBIO ¥ TIOCTPOCHUE TPaPUKOB
HMCXOIHBIX TAHHBIX U MOJICIIH.
Kommynuxayuonnas: ygactue BO
bpoHTaTBbHOM 00CYyXKIeHHH,
OTBETHI Ha BOIIPOCHI YUUTETIS.
Pedghnexcuenas: 3anmomHenune aucTa
peduiekcun B KOHIIE ypOKa
2.6. Knaccudukamms. Knaccudukanms, Ananumuueckas: TOUCK OTBETOB
Jloructuueckas JIOTUCTUYECKAsl perpeccusi, | HA MPOOJIEMHBIE BOMPOCH U

JIMHENHBIN

pemCHUC 3aa4; CAMOCTOATCIILHOC
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perpeccust (2
YpOKa)

knaccudukarop,
THIIEPILIOCKOCTD,
OuHapHas Kiiaccuukarms,
MYJIbTHKJIACCOBAs
Kiaccuukanus;
JIMHENHOE ypaBHEHUE,
K02 PUIMEHTHI
JUHEWHOro  ypaBHEHMUS,
pacroiokeHue TOYKHU
OTHOCHUTEIIBHO  IIPSIMOI,

OTCTYII O6’beKTa; CO31aHHUC,

oOydeHue u OLICHKA
MOJIEIA  JIOTHCTUYCCKOM
perpeccuu

Martpurna OIHMOOK,
METPUKHU KadecTBa
JIOTUCTUYECKOM
perpeccuu, MOJEIb

JIOTUCTUYECKON pErpeccuu
Ha Python

COCTaBJICHUE MOJIENH
JIOTUCTUYECKOW perpeccuu Ui
IpEeJCKa3aHusl BEPOATHOCTH B
onmxaitmue 10 et umeMuyeckoi
OoJie3HM cepAala IO pa3IuYHBIM
IIpU3HaKaM

Ilpakxmuueckas:
BOIIPOCBI,  MOJOOp  IPUMEPOB
3a/1a4 KJIacCU(UKAIIMK;, OTBETHI Ha
npoOJIeMHbIE  BONPOCHI TP
00BSICHEHUH HOBOTO MaTepuaa,
peleHre 3a/a4 Ha 3aKperieHHe
HOBOTO Marepuajga IO TeMeE;
ydactre BO (ppoHTanbHOU paboTe
Ha 3-eM JTame MepBOro YpOKa,;
CaMOCTOSITENIFHOE ~ COCTaBJICHUE
MOJIEJTN JIOTUCTUYECKOMN
perpeccuu (ypok 2)

OTBECTHI Ha

KommyHnukayuonnas: ydactue B
00CYXJICHUU TE€CTa U OCHOBHBIX
MOHATUM  TEMbI, OTBETHl Ha

BOIIPOCHI YUUTCIIA,

Pegnexcusnan: 3anomHenne
nucTa pedIIeKCHH B KOHIIE ypoKa

2.7. HepeBbs Hepeso pewennit, | Ananumuyeckasi.
pemennid. Yacts 1 | 3eMeHTHI JIEPEBLEB!
IIOUCK OTBETOB Ha BOIIPOCHI
KOpEHb, JIMCThs; TIyOHHA
. | yaurens nmpu o0CYX IeHUN HOBOTO
JepeBa, KaTHBIN
TUTIA aJITOPUTMA, TIONCK OTBETOB
AITOPUTM, aTpulyT
Ha MpoOJIeMHbIE BOIIPOCHI U
pa3bueHus; SHTPOIUS,
peleHue 3anga4
bopmymna [ITenHoHa,
BEPOATHOCTb,  KPUTEPHH | [Ipakmuueckas:
Joxuan
CaMOCTOsITeNIbHAs padoTa C
QITOPUTMOM JIEpPEBA PEIICHUN
Kommynuxayuonnas:
ydacTue BO (PpOHTaILHOM
00CyKIeHUH.
Pedghnexcuenas: 3anonnenue
mucta pedieKcun B KOHIIE YpoKa
2.8. CrydaiiHbIi J1ec JIEPEBO pemeHu, | Anarumuyeckas:  (HpOHTAIBHAS
aTpuOyTHI, paboTta ¢ yuuTeneM Ha 2 JTamne
3¢ EKTUBHOCTD ypoka
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pa3bueHnus, riyouHa
JepeBa, HJEs alIropuTMa

CIIy4aitHOTO jeca,
MIPUHIIMIT MYZIpOCTH
TOJIIBI, CIIy4YalHBIM JieC
JUIs  peuleHus  3aJadd
KJaccupuKanuu u
perpeccun

Ilpaxmuueckaa: peanuzanus
ciyuaitHoro sieca Ha Python ¢
nomoiiso Random Forest,
napameTpbl Random Forest mis
3a7a4 Ki1acCu(UKay 1
perpeccuu

Kommynuxayuonnas: ydactue B
rpynmnoBoii pabore Ha 1 3rtame
ypoka (OTBETBI Ha BOIPOCHI
pedIEKCUBHOTO dCCE), YUaCTHE BO
(dbpoHTANIBHON paboTe Ha 2 3Tare
ypoKa.

Pedghnexcuenas: 3anonnenue nucra
peduiekcuu B KOHIIE ypoKa

2.9. Kiacrepuzanms MalmHHOe o0yueHue 0e3 | Ananumuueckas: peuieHue 3a1a4u
yUUTeNsl, KiIacCu(UKalms, | Kiacrepuzauuu [Ipakmuueckas:
KJIaCTepH3alMs, AITOPUTM | PEUICHHE 33/1a4d KIacTEepPH3allly,
K-cpennux, [EHTPOU/, | BHIMIOJIHEHUE PaKTUIECKOM
paccrosiHue MEXy | pabOTHI.
TOYKAMHU
Kommynuxayuonnas:
(bpoHTaTBHOE 00CYKICHUE 33 1AM
KJIaCTEpU3allNH, BBITTOJIHCHHE
MPAaKTUYECKON paboTHI B
MUKPOTPYIIIIE; OTBETHI Ha
BOTIPOCHI YUUTEIIS.
Pegnexcuenaa: 3anonHenue
nucTa peQIIeKCUU B KOHIIE YpOKa
2.10. | [Ipoexr. MallluHHOE O00ydeHue ¢ | Anarumuueckas: NpU pa3paboTKe
[IpencraBnenue YUUTETIEM, 3a/1aya | MOJIEJIM  MAIIMHHOTO OOy4YeHUs
MPOEKTa Kiaccu(pUKanuu, METPUKH | IS peneHus 3aauu
OLIEHKHU KayecTBa | KjJaccu(UKaIuu
KIaccupUKalUK;  ITaIbl
Ilpakmuyeckas: TP BHITIOJHEHUH
pa3paboTku MOJIeNN
MALHHONO oByeHT, B KOMaH/I€ ITPOEKTa 10 pa3paboTke

aHaJM3 JTaHHBIX, CO3JaHUE
1 oOyueHue MOJIEINH,

ornieHka 3 deKTuBHOCTH
paboThl MOIETTH

MOJIEJIM  MAIIMHHOTO O0Yy4eHus
JUISL peleHus 3a/1a4u
KJ1acCU(pUKALIUN

Kommynuxayuonnas: oTBeThl aH
BoImpockl yuutens (1 atan ypoka),
00cyXxIeHue B KOMaH/Ie B
MIPOIIECCE BBHITTOTHEHUS TTPOCKTA,

Pedghnexcuenas: 3anonnenue
JUCTa pedIIeKCHH B KOHIIE ypoKa
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211

IIpoektr «OcHOBBI

IIOHATHUC U BUABI

Ananumuueckas: npu CoO3aaHuun

MAaIIUHHOTO MAIIMHHOTO O0yYeHHUS, CHUHKBEIHOB M BU3yaJbHON KapThl
o0y4eHHS» JIMHEWHAs perpeccusl, 3HAHUI (06o0menue,
JIOTUCTUYECKAsl PErpeccHsi, | CUCTeMaTH3aLHs)
JIEPEBBS PEILICHU,
—— Hpakmbvmecmﬂ pu C?SI[B,HI/IH
KITACTEpU3ALIA; TIOHATHA, CI/IHKB?I/IHOB U BU3YaJIbHOW KapThl
U3yYEHHbIE B pa3ziene SHAHHI.
«MarmHHOe 00yueHue» Kommynuxamusnasn: o0CyxneHue
B XOJI€ BBINOJIHEHMs 33JaHUil U
Ipe3eHTallH pe3ynbTaToB
paboThI, OTBETHI HA BOIIPOCHI
Pegnexcuenaa: 3anonHeHue
TucTa pedIIeKCHH B KOHIIE ypOKa
2.12. | UtoroBas MOHATHSI, W3y4YCHHbIE B | AHarumuueckas: npu
poeKkTHas pabota | pasaeine «MalHHOe | BBIIIOJHEHUH TeCTa M 3a/aHus
oOyueHue» UTOTOBOW KOHTPOJIBHONH pabOThI
Ha KJ1accu(UKaIHIO areIbCUHOB U
rpeindpyTos.
IIpaxmuueckas: py BbINOJIHEHUN
TecTa MO pasaeny, 3aJaHus
UTOrOBOM KOHTPOJIbHOM paboThI.
Pegnexcusnasn: 3anonmHenne
nucTa peIeKCUU B KOHLIE YPOKa.
3. HeiipoceTu. BBenenune
3.1. Bsenenue B HCKYCCTBEHHBIN HEUPOH, Ananumuueckas: aHau3
HelpoceTH nH(pOPMAIMOHHAS OCHOBHBIX TOHATHUH M TOIXOOB;
MO/IE€Tb UICKYCCTBEHHOTO CPaBHUTEbHBIN aHaM3
HelpoHa, Pas3INYHbIX HoX0/1axX K
MEXHEHPOHHBIE CBA3H, MO/JICJINPOBAHUIO
HEWpPOHHAs CETh, MHTEJUIEKTYyAJIbHON

CTPYKTYPHBIN IMOAXO[ K
MOZEIIMPOBAHUIO
HEUPOHHBIX CETEM,
HEUPOKOMIIBIOTED,
IIEPCENTPOH,
TEHETUYECKUN aJTOPUTM,
9BOJIIOLIMOHHBIN MOIX0.
K MOJIETTUPOBAHUIO
HEWPOHHBIX CETEM,
KBa3MONOIOTHYECKUi
MOAXOM K
MOJIETTUPOBAHUIO
HEWPOHHBIX CETEM,

JACATCIIBHOCTH, ITOMCK OTBCTOB Ha
HpO6J'ICMHBIe BOIIPOCHI YUUTCIIA

Kommynuxayuonnas:
00CyX/IeHUE TOHATUM OTBETHI HA
BONPOCHl YUUTENs, B TOM 4YHCIE
poOJIEeMHBIE.

Pedghnexcuenas: 3anonnenue
TucTa pedIIeKCHH B KOHIIE ypOKa
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MOJIEKYJISIPHBIN
KOMIIBIOTED.

3.2. [IpoekTt HEUPOHHbIE cetu, | Ananumuueckas: aHanu3
CTPYKTYPHBIM MOAXOJ K | MOHSATHH; aKTyaJlu3alus 3HaHUN O
oOydeHWI0 HeWpoceTel, | MAIMHHOM OOYYEHWH; pEIICHUE

MOJIETTUPOBaHUE YacTHBIX  3aJad B  paMKax
JIBYXCIIOMHOM HEHpoceTn | pa3paboTKu JIBYXCJIOMHOM
HEHUPOCETH.
Ipakxmuueckas: CO3/1aHUU
MOJENN MHOT'OCJIOMHOU
HEHUPOCETH.
Kommynuxayuonnas:

0o0CyXJIeHUE TOHSATUI, OTBETH HA
BOTIPOCHI YUUTEJIS.

Oprann3annoHHO-NeIarornyecKme ycJoBUs peaau3alun Kypca

OcBoeHue Bcex TeM Kypca NpeAroyiaraeT OpraHu3aluio (POHTAIBHONH M TPYNIIOBOU
pabore yuamuxcs. [IpeumymiectBeHHO (ppoHTaNIBHAs pabdoTa peanu3yercs: Ha MEPBOM ITare
ypOKa — 3Tane MpOBEPKH BBIOJIHEHUS JOMAITHETO 331aHUs U aKTyallM3allui 3HaHUM, a TaKKe Ha
JTamne 3akperuieHus 3HaHui. ['pymnmoBas pabora opraHu3yeTrcs MNPEUMYIIECTBEHHO Ha 3Tare
3aKpeIuIeHUs] 3HAHUU TNPH PEUICHWH 33JaHui, B OTACIBHBIX CIIydasX — Ha 3Tale MPOBEPKH
BBITTOJIHEHHS JIOMAIITHET0 3a/IaHMsI U aKTyaJu3aliy 3HaHUH. MeTo bl Ipo0IeMHO-pa3BUBAIOIIETO
00y4YeHMsI UCTIOIB3YIOTCS HA ATaIle U3JI0KEHUSI HOBOTO COIEP)KaHUs TI0 TEME U €ro 3aKperieHUn
yepe3 cUCTeMY MPOOJIEMHBIX BONPOCOB MO T€ME, JOTOJHUTENbHBIX YTOUHSIONUX MPOOIEeMHBIX
BOTIPOCOB ¥ BBITIOJIHEHHE MPOOJIEMHBIX 3a/1aHui. JIOMOTHUTEIHHBIM METOJANYECKIM I10IX0I0M
SIBIISICTCS UCTIOIB30BAHUE MOJICITH «IIEPEBEPHYTOE 00yUEHHE», KOTIa YIalIhecs CaMOCTOSATEEHO
U3y4yaloT TEOPETUYECKHH MaTepuai JoMa, a Ha ypOKe MPOXOJHUT ero oO0CyxkJIeHue B ¢gopmare
(bpoHTaIBHOM Oeceabl U 3aKperieHHe Yepe3 pellieHue 3a1a4 B MUKPOTpymnax (10 4-5 4esloBek).
[lpu opraHmM3anmu ypoka IO MOJENN «IIePEeBEpHYTOE OOYYECHHE» PEKOMEHIYETCS TPOBOAMTH
TaKWe ypoKa JIByM YUYHUTEISIM, YTO 3HAYUTENLHO TOBBICUT Y((EKTUBHOCTh ypOKa, OCOOCHHO B
4acTH OOCYXAEeHUs Y4eOHOro Marepuana, CaMOCTOSTEIbHO OCBOEHHOIO YYalUMHCS JIoMa C
MIOMOIIIBI0 BUJEOYpPOKOB. PexkomeHnyercsi, uToObl B OOCYXKJIEHHM TPUHSIIM Y4acTHE BcCe
yJarmecs.

[Tpu GpoHTaTEHOM BBHIOJHEHUH 33/IaHUS YUUTEIIO0 PEKOMEHIYETCS BBIOJHATH 3aJ[aHNe
napajyieNIbHO € YYallMMHUCSA, KOMMEHTHUPYS KaKIbld IIar, JIEMOHCTPUPYS CBOM SKpaH depes
OPOEKTOp M 00CYXXJas BBIINOJHEHHWE 33JaHUs C YYAl[UMHCA IOCPEICTBOM YTOUHSIOLINX
BOTIPOCOB.

B koHII€ Ka)X)10T0 YpoKa MPOBOIUTCS 00s13aTeIbHas PeQIICKCHSI.

Hugpopmayuonnoe obecnevenue. B yaeOHO-METOINYECKUNA KOMIUIEKT BXOAAT CIEAYIOIINE
METOANYECKHE U YUeOHbIE MaTepUabL:

e [Iporpamma kypca «/IcKkycCcTBEHHOTO UHTEIIEKT» (6a30BBIi) 1711 CTApIICH HIKOJIbI

(10-11 xmaccer).
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Metoauueckre peKOMEH AU AJIs YU TEIS.

[InaneI-cLieHapUU ypOKOB.

OnopHble Npe3eHTalHH.

Martepuansl K IporpaMme, COAEepKaIlue 3aJaHus 11 IPAKTUYECKON U
CaMOCTOSITENIbHON PabOThl 00yUarOIIUXCSL.

Pa3naTounbIil MaTepua U CCHUTKM Ha HEOOXOAMMBIEC IPUIOKEHHUS IS IIPAKTHUECKUX
paboT, pa3MelICHHBIE B IIaHAX-CLICHAPUAX YPOKOB.

I[J'ISI pcaim3anun Kypca Ha OCHOBE IIPOrpaMMbI HCO6XO,I[I/IMO HaJIN4YUE CICAYIOUINX
MmMexXHU4YeCcKux cpedcme:

KOMITbIOTEPHOE pabouee MECTO yuuTels, MojakiIdYeHHoe Kk cetu Murtepuer (Wi-Fi
WJIH TI0 Kabelto),

NPOCKIIMOHHOE OO0OpY/ZIOBaHHE WJIM HWHTEPAKTHBHAS JIOCKA C BO3MOYXHOCTBIO
JIEMOHCTPALIMY IIPE3CHTALIUN;

KOMITBIOTEPBI WIIM HOYTOYKH, PACIIOJIOKEHHBIC B KOMITBIOTEPHOM KJIACCE, TIe KaXK bl
YUEHHK paboTaeT C yCTPOWCTBOM JIMOO WHAUBHYAIBHO, TH00 B Mapax;
KOMITBIOTEPHl WJIM HOYTOYKM KaK y4allluXCs, TaK M YYHUTENS JOJDKHBI OBITh Ha
ornepannoHHbIX cuctemMax Windows/MacOS;

TUMOBOE TIPOrPaMMHOE oOOecleueHue, MpUMEHseMoe 001Ieo0pa3oBaTeIbHBIMU
OpraHu3aIUsIMH;

UHTErpupoBaHHas cpena pazpadorku (IDE) s s3pika nporpammupoBanus Python;
Jupyter Notebooks — cpena paspaboTku, s 3amycka ¢aitio u3 marepuaioB YMK
C KOMITBIOTEPA WIIH U3 00JIAYHOTO XPaHMITHUILA.

Texnnyeckue TpedoBanus k [10

[K nnmm HOyTOYK Ha 6a3e OC Windows, MacOS

Cuctemusbie TpeboBanus Windows Cuctemnsble TpeboBanust MacOS

e OrnepauunonHas cucrema Windows 7w~ |@  OmnepanmonHnas cuctema MacOS X 10.10

BBIIIIE WJIA BBIIIIE

e Ilponeccop Intel® Core Duo unu e [Iponeccop Intel® Core Duo nnu
aHaJoruaHbId ¢ yactoToi 1,5 I'T'm unn aHAJIOTUYHBIN ¢ wacTtoToit 1,5 I'T'1r mn
BBIIIIE BBIIIIE

e 2/4T'b onepatuBHOl nmamsaTH i cucteM  |® 1,5 I'b oneparuBHoii namsartu - [Iporeccop
noJ yrnpasieHueM 32/64-6utHoit Windows Intel® Core Duo unu aHanoru4Hslii ¢

gactoroi 1,5 I'T' mim BeITITE

e 1,5TI'b onepaTtuBHOI maMaTu

e Pazpemenne sxpana 1024x768 wim Gosbie
e Hamnune HHTCPHET-COCANHCHUSA

e HeoO6xoamMo UCoNIb30BaTh aKTyaJIbHBIE BEPCHUU OJTHOTO U3 CIICIYIONTUX Opay3epoB:
Edge, Chrome, Safari, Firefox, Opera
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@®opMbI aTTECTALMHU

Bce pasgensl mpeamnosiararoT BBINOJHEHUE M 3aIIUTY NPOEKTOB. IIpoekThl mo cBoen
TUAAKTUYECKON CYIIHOCTH HAaleleHbl Ha (OPMUPOBAHUE CIIOCOOHOCTEH, IO3BOJISIONINX
3¢ dexTUBHO NeHCTBOBATh B pealbHOU KU3HEHHOUW cutyarnuu. O0nanas UMH, ydaluecs MOTYT
aJaNTUPOBATHCS K U3MEHSIOIIUMCS yCIOBHSIM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAIIMSIX,
paboTrath B KOMaH €.

[Tpu paboTe HaJ MPOEKTOM HOSIBJIAETCS UCKIIOUUTEIbHAs BO3MOXHOCTh (POPMUPOBAHUS Y
yyalmxcs KOMIETEHTHOCTH pa3peuieHuss mpodsieM (IIOCKOJIbKY 00s3aTelbHbIM YCIOBUEM
peaM3ainui METO/a MPOCKTOB B IIKOJIE SIBIISIETCS PEIICHUE YYalIMMCsI COOCTBEHHBIX MPOOIieM
CpeACTBaMHU TMPOEKTa), a TaKKe OCBOEHHE CIIOCOOOB JIEATENBHOCTH, COCTABIISIOLINX
KOMMYHHUKATHBHYI0O U MH(GOPMAIMOHHYIO KOMIETeHTHOCTH. Ha yrmyOjaeHHOM ypoBHE Kypca
MPEelyCMOTPEHBI MPOEKTHbIE paboThl Ha Tembl «PemeHune 3amaun kinaccuduxanum», «OCHOBBI
MaIIMHHOTO 00y4eHus», «Kmacrepuzanus naHHbx», «Co3daHHEe MHOTOCIOWHON HEHpoCceTH».
Tembl TPOEKTOB MOTYT OBITh YTOYHEHBI HA YCMOTPEHHUE YUUTENS U B 3aBUCUMOCTH OT HHTEPECOB
YUYEHHUKOB.

[IpoeKThl SABISIOTCA MEXIPEAMETHBIMH, B OTJIMYME OT MOHOIPOEKTOB, YacCTUYHO
BBITIOJIHAKOTCS BO BHEYPOYHOE BpEMs M MOJ PYKOBOJCTBOM HECKOJBKUX CIECLHAINCTOB B
pasTUYHBIX 00JacTIX 3HaHWSA. Takue TMPOEKTHl TPEOYIOT OYeHb KBATH(PHUIIMPOBAHHON
KOOpPJMHAIIMM CO CTOPOHBI CHEIHAIMCTOB M CIIaXEHHOW paboThl MHOTMX TBOPYECKUX TPYIIIL.
MesxnpeaMeTHbIE TPOEKTHI MOT'YT OBITh KaK HEOOJIBIIUMU, 3aTPArMBAIOIIMMHU ABA-TPHU MPEIMETA,
TaK ¥ HampaBJIICHHBIMH Ha PEIICHUE JOCTATOYHO CIIOKHBIX MpoOJieM, TpeOyrommx
COJIepKATEIPHON MHTETPAIIMA MHOTHX 00JIacTel 3HAHUSI.
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