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HHosicauTeIbHAA 3aNIMCKA

PaGouasi mporpamma 3j1eKTUBHOTO0 Kypca « MCKYCCTBEHHbIM MHTE/LICKT)
¢ MCIOJIb30BaHUEeM 000pyAoBaHus HeHTpa «Touka pocra» paspadoraHa Ha
OCHOBe CJIeTYIOIIUX HOPMATHBHBIX IOKYMEHTOB:
1. denepanbHbIA rOCyAapCTBEHHBIN 00pa30BaTeNIbHBIN CTAaHAAPT CPETHETO OOIIETOo
oOpa3oBaHus, YTBEPKIEHHBIN TpHKa3oM MuHucTepcTBa 00pa30BaHMsI W HAYKH
Poccuiickoit ®enepauuu ot 17.05.2012 roma Ned413 (¢ wusmMeHeHHMsIMU U
JIOTIOJTHEHUSIMH ).
2. OcHoBHas oOpa3oBaTeNbHAs MporpaMMa cpeaHero obmero oopazoBanus [ bOY
COIII «Ientp obpazoBanus» r.HYanaeBcka Camapckoii o0IacTH.
3. [Iporpamma BOCIIUTaHUS rocyAapCTBEHHOTO OIOKETHOTO
o011eo0pa3oBaTeILHOTO YUPEKICHUS Camapckoii oOmactu  cpeaHei
oOmreoOpa3zoBarenbHoi mKOIbl «lleHTp 00pa3oBaHMs» TOPOJICKOTO  OKpyra
Yanaesck Camapckoit 001acTu.
4. Metoauyeckue PEKOMEHJAIMKM 10 CO3JaHui0 W (YHKIMOHUPOBAHUIO B
o011eo0pa3oBaTeIbHBIX OPraHU3aUAX, PACIIOIOKEHHBIX B CEJIbCKOH MECTHOCTHU U
MaJibIX TOpOJIax, IIEHTPOB 00pa30BaHUSI €CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HarpaBieHHocTel («Touka pocta») (yTBepkKAeHBI pacniopsskeHneM MuHHCTEpCTBa
npocetenust Poccutickoit @enepanuu ot 12 sHBaps 2021 r. Ne P-6) — URL:
http://www.consultant.ru/document/cons_ doc  LAW 374694/ (nara oOpaiieHus:
10.03.2021)
Mecro npeamera B y4eOHOM IJIaHe
B yueOHOM 11aHe Ha U3y4YEHUE 3JIEKTHBHOI0 KYpca OTBOJUTCA:
10-11 xnaccel- 1 4 B Henento (34 Hemenn)
Bcero 68 4.

Kypc «MckyccTBeHHbIN MHTEIUIEKT (YIITyOJIeHHBIH YPOBEHB)» Uil CPEIHEH
IIKOJIBI  SIBJISIETCSL  YIIIyOJIeHHBIM B 00mieir mporpamme «VckyccTBeHHbIN
WHTEJUICKT» IS 00111e00pa30BaTebHBIX KO U TIPEIHA3HAYEH JIJIs PETOoAaBaHuUs
B 10-11 xmaccax. DTOT Kypc mpojopKaeT (OpMHUpPOBAHWE 3HAHUM yYaIIUXCS
CTapIIUX KJIACCOB O CUCTEMAaX UCKYCCTBEHHOTO MHTEJUICKTA KaK OJTHOM U3 Hanbosee
MEPCIEKTUBHOW M PAa3BUBAIOIICHCS 00JlacTeld HAYYHOTO U TEXHOJIOTHYECKOTO
3HaHUsA. VICKYCCTBEHHBIM WHTENJIEKT — CTPATerMUeCKd Ba)KHOE HaIlpaBJICHUE,
kotopoe B HanmonanbHoit mnporpamme «l{udpoBas sxoHomuka Poccuiickoi
deneparun» 0003HAYEHO B KAYECTBE OJTHOM M3 CKBO3HBIX ITU(PPOBHIX TEXHOJIOTUH,
o0ecTeunBaOIINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpacieil SKOHOMUKHA U
cormainbHoll cepol. [lpunsaras B 2019 r. HamumonanwpHas ctparervs pa3BUTHS
HMCKYCCTBEHHOTO MHTEJUIEKTa CTAaBUT 3aJa4d COBEPIICHCTBOBAHMS CHUCTEMBbI
MOJATOTOBKM KaJIpOB B ITOM HAMPABIICHWU, a TAKXKe Pa3paOOTKH W BHEIPCHHUS
MOJYJIEH M0 MCKYCCTBEHHOMY MHTEJUICKTY B 0Opa30BaTENIbHBIC MPOTPAMMBI BCEX
YpOBHEM, BKJIoUas cpefaHee oOiee obpazoBanue. Ha pemienue naHHo# 3amauu u
HanpasJICH HACTOSIINN KypC.

CtpykrypHO Kypc «VCKyCCTBEHHBIN MHTEIUIEKT (yriyOJIEHHBIN ypOBEHB)»
BKJIFOYAET TPU B3aMMOCBSI3aHHBIX MOIyJs (pasnena): AHanu3 gaHHBIX Ha Python;
MamunHoe o60yuenue; Heilipocetu. Bpenenme. Ilocnemnmii mMomyns (pasmen)



«Henpoceru. Beenenue» sABisieTcss HOBbIM, BKIIOUEHHBIM TOJIBKO B 3Ty IPOTrpaMMy
yrayOJE€HHOTO U3yYEHUSI OCHOB CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA. DTOT MOJYJIb
(pa3nmen), OpUEHTUPOBAH HA 3HAKOMCTBO YyYaIlllUXCS C Pa3BUBAIOIIUMCS
HanpasieHueM UT-unpyctpun — HelipoHHBIE ceTh. BTopol Momynb (paszzien)
«Ananu3 gaHHbIx Ha Python» cBsizaH ¢ akTyanuzaruei U JadbHEHIINM pa3BUTHEM
3HAaHWM ¥ YMEHUM 10 aHanu3y JanHbiX Ha Python. CopMupoBaHHbIe y yuanuxcs
3HaHMS W YMEHUS IO 3TOMYy Moaymio (pasaeny) OyIyT B HCIOJIB30BAHBI IPHU
U3Y4YEeHUU TPeThero Moayis (pasmena) «MammuHoe o0yueHue». OcBoeHHE ITOTO
Moayis (pa3zena) HanpaBIEHO HAa PAa3BUTHE MPEICTABIECHUHA O MHOI000pa3suu
NOJXO/OB B pa3pabOTKE HCKYCCTBEHHOIO MHTEIUIEKTa, UX BO3MOXHOCTAX U
OrpaHUYeHUSX; HAa (OPMUPOBAHHME 3HAHWK O MAIIMHHOM OOYYEHUM M YMEHHM
MPOEKTUPOBAHUS U pealu3alliil MOJAETN MaIlMHHOTO o0y4eHus Ha Python. Ilpu
W3YYEHUU BTOPOTO U TPETHEro MOAYJIEH (pa3/iesoB) yHalluecs He TOJIBKO Y3HAIOT O
crenr(uKe OCHOBHBIX 33Ja4 MAIIMHHOIO OOY4YEeHHs, HO M Haydarcs BBISBISTH U
(dbopMynupoBaTh JaHHBIE 33/1a4l B COOTBETCTBUU C PEAIbHBIMU MOTPEOHOCTSIMU B
pasnuuHbIX cdepax KHU3HU 4YeJOBEKa. JTOMY OyAET CIIOCOOCTBOBATh PEIICHHE
IIPaKTUKO-OPUEHTHUPOBAHHBIX 33]1a4, B TOM YHCJIE U HEIOCPEICTBEHHO CBA3aHHBIX
CO UIKOJIHOM JKU3HBIO, C M3yYE€HUEM JPYruxX ydeOHBIX IUCUUIUIMH. B Xoze
OCBOEHHUSI Y4eOHOTro MarepHuajia Kypca y ydamuxcs (HopMHpyeTcs yCTOWYMBBIN
MHTEpEC K CUCTEMaM MCKYCCTBEHHOTO MHTEJUIEKTa W 3aKJajblBaeTcs Oasza s
MPONOJDKEHUA WX H3YYEHUS B pPaMKax BHEYPOYHOM JEATENBHOCTH WIIU
JOTIOJTHUTENBHOTO 00pa30BaHMsI, WM CaMOOOpa30BaHHsS B 3TOM HANpPaBIICHUU,
HallpuMep,  CaMOCTOSITEIBHOTO ~ OCBOEHMS  Kypca C  HCIIOJIb30BaHUEM
0o0pa3oBaTEIbHBIX OHJIAWH PECypCOB. DTOT KypC Takke OylIeT CIocoOCTBOBAaTh
OCO3HAHHOMY BBIOOPY YyYallUMHUCS HaNpaBleHUM AanbHEHIero oOydeHus U
po(EeCCUOHANIBHON JIEATENTbHOCTH, CBSI3aHHBIX C LHU(PPOBBIMU TEXHOJOTUSMU M
VCKYCCTBEHHBIM MHTEJIEKTOM.

Kypc «WckyccTBeHHBI WHTEIUIEKT (YTIyOJ€HHBIM YpPOBEHB)» HOCHUT
MEXKIMCIUIUIMHAPHBIA W KOMIUIEKCHBIM Xapaktep. C OAHOW CTOPOHBI, B HEM
CUHTE3UPYIOTCS 3HAHUS U YMEHMs 00y4arouIuxcs, MOJlyueHHbIE paHee Ha YpOKax
MaTeMaTuKH, UHPOpMaTUKH, PU3nKH, Onosioruu (perieHue 3aaad ¢ Gu3ndeckum u/
WM OMoJorudYeckuM coaepxanrem). C Apyroit CTOpoHsbl, B CTPYKTYpE 3TOTO Kypca
OTUETJIIMBO BBIJICISIOTCI W TEOPETUYECKAas M NPAKTUYECKAs COCTABIISIIOLIME.
OOyuaroiuecs 3HaKOMATCS C OOJACTAMU MPUMEHEHUs U 0a30BbIMU MOHATHUSIMHU
Kypca, a B X0/1€ JUAAKTUYECKUX UTP W BBINOJHEHUS MPAKTUUYECKUX U MPOEKTHBIX
3aJlaHUN MOJIYYarOT ONBIT aKTUBHOM, TBOPUYECKOW UHIAMBUAYAIbHOM, IPYIIIIOBOM U
KOJUIEKTUBHOM JEATEIBHOCTH IO OCMBICIEHUIO KIIFOYEBBIX 3a/lad MAaIlMHHOTO
OOy4eHHs] U OCHOBHBIX MOJXOJOB B NPUMEHEHUHM MAUIMHHOTO OOYy4YeHUs IS
CO3JIaHUS UHTEJUIEKTYAJIbHBIX CUCTEM.

Hean um 3amaum kypca «McKycCTBeHHBI HHTEJIEKT (YriryOJIeHHBIH
YPOBeHb)» B crapumel mkoge. llensro uszydeHnms kypca «VCKyCCTBEHHBIN
UHTEIJICKT (YTiTyOJICHHBIM YPOBEHB )» ABIISIETCS PA3BUTHE Y YUALTUXCS YCTOMUNBOTO
WHTEpeca K OCBOCHHIO JaHHOU 00JIacTu 3HaHUH U (opMUpPOBaHUE OA30BBIX 3HAHUIN
O HayKe O JaHHBIX M MAITUHHOM OOYy4Y€HWH, a TaKKe 0 MHOTroooOpazmu cdep ux
OPUMEHEHUs. 3a0auu Kypca. pa3BUTHE MPEICTABICHUNH O MHOTOOOPa3UH MOAX0/I0B



B pa3pabOTKe MCKYCCTBEHHOT'O MHTEIUIEKTA, MX BO3MOKHOCTSIX M OTPAHUUYCHUSX;
dbopMupoBaHHE 3HAHWA O COBPEMEHHBIX TEPCIEKTUBHBIX HAIPAaBICHUAX U O
Pa3IUYHBIX MOAXO0JaX MOJCIUPOBAHUS WHTEUICKTYAIbHON NeATeIhHOCTH; O
HEHPOHHBIX CETAX U PEIICHUH 3a/1a4 C UX UCTIOIB30BAaHUEM; O MAIIMHHOM O0y4eHUHN
U cdepax ero MPUMEHEHHUS, Pa3BUTHE Y YYAIIUXCS YMEHHUU MPOCKTHPOBAHHS H
peanmM3ani MOJIENH MAIIMHHOTO oOydeHus Ha Python, KOMMyHHKaIMOHHBIX
YMEHHA W HABBIKOB pa0OTHI B KOMaHJE, YMEHHUH CaMOCTOSITEILHOW paboOThl U
OpraHU3alMOHHON KYJIbTYPHI.

HeneBasn ayaIuToOpus. OOGyuaronuecs 10-11 KJIaCCOB
0011e00pa3oBaTeIbHBIX MTKOJ.

LleHHOCTHBIE OPHEHTHUPBI coaep:kaHus Kypca «MCKycCTBeHHbIH MHTE/LIEKT
(yriy0s1eHHBI YPOBEHB)»

TexHOIOruM UCKYCCTBEHHOIO MHTEIUIEKTa MPOYHO BOIUIMA B HAIIY >KU3Hb U
OUYEBHJIHO, YTO C TCYCHHEM BPEMEHH CTENEeHb 3TOTO MPOHUKHOBEHMS OyAET JIUIIb
yBEIMUYUBaThCA. VICNONb30BaHHE WHTEPHET-NIOUCKA, TOJIOCOBBIX ITOMOIIHUKOB,
CEpBHUCOB pACIIO3HABAHUS H300pa)KEHUM, OHJIAH WIp SBJISETCS YacThlO HAaIIeH
MOBCEMECTHON JIeWCTBUTENLHOCTU. 3ajaya COCTOUT B TOM, YTOOBI IOMOYb
y4aliemMycs 3aHsATh 0 OTHOUIEHUIO K 3THUM TEXHOJIOTUSIM MO3ULUI0 HE TACCUBHOTO
MOJIH30BaTelIsl, @ aKTUBHOT'O TBOPIIA M CO3/1aTeNIsA, IOHUMAIOIIETO CYyTh TEXHOJIOTUI
HMCKYCCTBEHHOTO HMHTEJUIEKTa U CHOCOOHOIO CO3/aBaTh CBOM, OPUTHMHAJIbHBIC
pemienus. O4yeBUIHO, YTO YK€ B OippKaiiliem OyIaylieM OT TOro, HacKOJBbKO
rPaMOTHO BBIITYCKHUK IIIKOJIBI CMOXET KOHCTPYUPOBATH COOCTBEHHYIO CpEay
KU3HU U MPOGECCUOHAIBHOU NESITENBbHOCTH, B TOM YHWCIE, UHTETPUPYS B HEe
TEXHOJIOTUM HMCKYCCTBEHHOTO HWHTEJUICKTa, OyAET 3aBUCETh €ro YCHENIHOCTh U
KOHKYPEHTOCTIOCOOHOCTh. [loaTOMYy CTONR BaXKHO OCBOCHHE TEXHOJOTHMN
HMCKYCCTBEHHOT'O MHTEJUICKTa, XOTs OBl 1 Ha 0A30BOM YPOBHE.

Kypc «UckyccTBeHHBIM HHTEIUIEKT (YrTyOJeHHBI YPOBEHB)» OpPraHUYHO
WHTETPUPYETCS] C TpEeAMETaMH, KOTOpbhIE H3y4aroTCsi OOYYaIOIUMHKCS CTapiien
mKoyibl. EcrecTBeHHBIM 00pa3oM BBITISAUT MHTETpAIUs C  JUCHUTUIMHAMU
npeaMeTHon obnactu «MaremaTtuka u uHbopMaTHKa». Pa3BuTue J10TUYecKoro u
QITOPUTMUYECKOTO  MBIIIJIEHUS, OCYHIECTBIIIEMOE HA ypoOKax IO 3TUM
JUCLUUIUIMHAM, CIYKUT 3ajade (opMHUpOBaHUST MPOYHOM Oas3bl, Ha KOTOPOW B
JaTbHEUIIIEM MOKET MPOUCXOIUTh CTAHOBJICHUE CIIEUAIUCTA 110 UCKYCCTBEHHOMY
HUHTEIIJIEKTY.

Ilnanupyembie pe3yJbTaThl OCBOEHUS Y4e€OHOI0 Kypca

[IpenogaBanne kypca «MCKyCCTBEHHBIM  UWHTEUIEKT  (yIJIyOJCHHBIN
YPOBEHB)» HAIMPABJICHO HA JOCTHUXKEHUE TPEX TPYMNI Pe3yJbTaTOB - JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX.



1-s rpynma:
JIMYHOCTHBIC

pe3yIbTaThl

1.1. dopmupoBaHHe y y4arierocs MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTUS HAyKH H
o01ecTBa.

1.2. ®opMupoBaHue y yyalerocst HHTepeca K JOCTUKEHHUSIM HayKd
Y TEXHOJIOTMU B 00JIACTH UCKYCCTBEHHOTO UHTEIIIEKTA

1.3. ®opmupoBaHue y ydamlierocss yCTaHOBKM Ha OCMBICIICHHOE U
0e30MmacHOe B3aUMOJICHCTBUE C TEXHOJOTHSIMH M YCTPOMCTBAMH,
pEaIM30BaHHBIMM Ha OCHOBE IPHUHIMUIIOB HCKYCCTBEHHOTO
MHTEJIEKTA.

1.4.  IlpuoOpereHue  OmbITa  TBOPYECKOM  JACSATEIBHOCTH,
OIHMPAIOIICHCS Ha UCTIOIH30BAaHUE COBPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHi, B TOM YUCJIe UCKYCCTBEHHOT'O MHTEIJICKTA.

1.5. ®opMupoBaHUE y yUalIerocss yCTAaHOBKU Ha COTPYAHUUYECTBO U
KOMaHIHY!0O  paboTy TMpW  PEIICHUU  HUCCIIEIOBATEILCKUX,

poOIEMHBIX ¥ H300pETaTeNbCKUX 3aad.

2-9

rpymnma:

MCTAIIPCIAMCTHBIC

PE3yIbTAaThI

ITo3naBaTenbnbie YY /I:

2.1. VYmenuwe paborats ¢ wuHbOpMaluel, aHATU3UPOBATH H
CTPYKTYypUPOBaTh MOJy4YEHHbIC 3HAHUS U CUHTE3UPOBATH HOBBHIE,
yCTaHaBIUBATh MPUINHHO-CIIEJCTBEHHBIE CBSI3H.

2.2. YMeHus oObSICHATH SIBJICHUS, TIPOLIECCHI, CBSI3M U OTHOIIICHUS,
BBISBIIIEMBIE B XOJE II03HABAaTEIbHOM U MCCIEI0BATEIbCKON
NEeSATEIbHOCTH.

2.3. YMmeHue nenaTh BBIBOJIBI Ha OCHOBE KPUTHUYECKOTO aHaIM3a
pa3HBIX TOYEK 3peHHs, TMOATBEPXKIaTb MUX COOCTBEHHOU
apryMeHTallMel WIh CaMOCTOSTENIbHO MOTYyYeHHBIMU TAHHBIMHU.
2.4. YMeHue aHAMU3UPOBATh/peIeKCUpPOBATh OMBIT UCCIIEOBAHUS
(TEOpETUYECKOTO, AMIUPUYECKOTO) HA OCHOBE MPEIJI0KEHHON
CUTYalluH, MOCTaBJICHHOM LIEJIH;

2.5. YMeHHe CTpOUTh paCCy)XICHHE Ha OCHOBE CpaBHEHUS
MPEAMETOB U SIBJICHUMH.

PerynstuBubie YY/I:

2.6. YMeHne 0OOCHOBBIBATH 1IE€JIE€BBIE OPUEHTUPHI U IPUOPUTETHI

CChbUJIKaMU Ha IECHHOCTH, YKa3bIBasd U 000CHOBEIBas JIOTUKY.




2.7. YMeHue miaHupoBaTh HEOOXOAUMbIC ICUCTBHUS B COOTBETCTBUU
¢ yueOHOI M IO3HABaTEJIbHON 3a/1a4€il U COCTaBJIATh AJTOPUTM UX
BBIIIOJTHEHUS.

2.8. YMeHue onmuChIBaTh CBOM OMBIT, 0hOPMIISISL €0 JIJIs Tepeaadn
JPYTUM JIIOSM B BUJE TEXHOJIOIUU PEIICHHs MPAaKTUUYECKUX 3a7a4
OIIpEeEIIEHHOTO KJlacca.

2.9. VYmenue BbIOMpaTh W3 NPEAJIOKECHHBIX BapUAHTOB U
CaMOCTOSITEJIbHO ~ UCKaThb  CPEACTBA/pecypchbl s peLICHUs
3aJa4n/IOCTHKEHUsT  LeJIW B XOJA€  MCCIEN0BaTelbCKOM
NESITEIbHOCTH.

2.10. YMeHue npuHUMATh PEIIEHUE B UTPOBOW U yUeOHON CUTyalluH
1 HECTH 32 HETO OTBETCTBEHHOCTb.

Kommynukarusubie YY ]|

2.11. YmeHnue B3aMOJIEICTBOBATh B KOMaH 1€, YMEHUEM BCTYaTh B
JTUAJIOT U BECTH €TO0.

2.12 YMenue co0nroaaTh HOPMBI MyOJTUYHON peuH,

perinaMeHT B MOHOJIOT€ M JUCKYCCMM B COOTBETCTBHUH C
KOMMYHHKATUBHOM 3aJ1a4yeil.

2.13. YMeHue onpenensaTtb CBOU JEHCTBUS U JEHCTBUS NMapTHEPOB
JUISL TPOYKTUBHOW KOMMYHHKAIIUH.

2.14. YMeHHe NOpPUXOOUTh K KOHCEHCYCY B JUCKYCCHUH WM

KOMaHJIHOH paboTe.

3-1 Tpymma.
IIpeameTHbIE

pe3yJIbTaThl

3.1. mMeTh mpeAcTaBICHHE O COBPEMEHHBIX M TEPCHEKTHBHBIX
HaIpaBJICHUAX MOACIUPOBAHHA HHTeHHeKTyaﬂBHOﬁ ACATCIIbHOCTH
U O Pa3NUYHBIX MMOAXO0AaX K MOJEIUPOBAHUIO MHTEIUICKTYaIbHON
JeATeLHOCTH.

3.2. YMeTb TUpPHUBOAWUTH TPHMEPHl PEUICHHUS Pa3TUYHBIX 3a1ad
C UCIIOJIb30BAHUEM HEHPOHHBIX CETEM.

3.3. IlmeTpb nipezicTaBieHne O HAyKe O JaHHBIX.

3.4. YMeTh BBHINONHATH TMEPBUYHBIA aHanM3 JaHHBIX Ha Python c
ucrosb3oBanueM  OubOamorek  Pandas, Matplotlib, NumPy,
BU3yaJIU3UPOBATh JAHHBIC, HCKAaThb B JAHHBLIX 3aKOHOMCPHOCTH,
penate MpaKTUYEeCKUEe W HMCCIIEA0BATEILCKUE 3aayd M0 aHAIU3Y

JaHHBbIX.




3.5. Hmers mpencraBieHUs O MHOroOOpa3Wud TOAXOJOB B
pa3paboTKe HCKYCCTBEHHOT'O HWHTEIUIEKTa, MX BO3MOXHOCTSIX U
OTpaHUYEHUSX; O MAIIMHHOM O0y4YeHHHU U c(pepax ero mpuMeHEHHS

3.6. YMETh OOBSCHATHh pa3HUIY MEXIY MAIIMHHBIM OOyYeHHEM C
YUUTEIIEM U 0€3 YUUTEIIS.

3.7. BBt ¥ (pOpMyIHpOBaTh 3aJa4d MAIIUHHOTO OOYYEHUs
JUI pa3iIuyYHBIX chep KU3HM 4YeJIOBEKa M B COOTBETCTBHH C
peaTbHBIMU MOTPEOHOCTSIMU
3.7. meTh mpeacTaBieHUsT O HEMOOOYYCHHBIX U TIEPEOOyUCHHBIX
MOJIENIIX MAIIMHHOTO OOy4YeHHs, YMETh BBIBIATH HPOOJIEMBbI IO
XapakTepHbIM MpHU3HAKaM U 3HaThb CIIOCOOBI  OOpBOBI €
nepeoOydeHreM U HeJJ00OyueHHEM MO/ICIICH.

3.8. HmMerp mpejacTaBiCHUsT O CYIIHOCTH pPa0OThI MOJEIH
JOTHCTUYECKON PEerpeccuy M BO3MOXKHOCTSIX €€ MPUMEHEHHS IS
Kiaccu(ukanuu 0OBEKTOB; 00 MCIIOIB30BAaHUU JIEPEBHEB PEUICHUN
B MaIlMHHOM O0YYEHUHU.

3.9. YMeTh co3nmaBaTh MOJEIH JIMHEHHO#N perpeccun Ha Python c
nomoIieio 6ubauorek pandas, numpy u sklearn
3.10. YMeTh mpoeKTUPOBATh U PEATU30BBIBATH MOJIEIH MAITMHHOTO
oOyuyeHnus Ha Python ¢ moMompl0 HHCTPYMEHTOB OHOIMOTEKH

sklearn

Y4eOHO-TEeMATHYECKHNH TJIAH

Ne 1. Ha3panue pasaena/TeMsl KosanyecTBo yacoB
Oowee Teopus IIpakTuka
10 kaace

1. AHaJan3 1aHHbIX Ha Python 34 9.0 25,0

1.1. Hayka o pnanHbBIX. CTpyKTYpBI 1 0,5 0,5
JTAHHBIX

1.2. Pabota co cniuckamu Python 1 0,5 0,5

1.3. Pabora c TabIUIAMU 5 1 0,5 0,5
MOJITOTOBKA JJAHHBIX

1.4. bu6muorexu Python. bubanoreka 1 0,5 0,5
Pandas

1.5. Crtpykrypsl 1anHbix B Pandas 1 0,5 0,5




1.6. Crpyktypa nannabix Dataframe 1 0,5 0,5

1.7. Joctyn K JIAaHHBIM B 1 0,5 05
cTpykrypax Pandas

1.8. PaboTa ¢ mponyckamu B TaHHBIX 1 0,5 05

1.9. Pabora co cTpykTypaMu JaHHBIX 1 0,5 0,5
B Pandas

1.10. Oneparuu HaJ JaHHBIMU. 1 0,5 05
Apudmernueckue M JOTHYECKHE
orepanuu

1.11. CraTucTuuecKue JaHHbIE 1 0,5 0,5

1.12. OnucarenbHas CTaTUCTUKA 2 1 1

1.13. bubnuoreka BU3YyaJIM3aLUH 1 0,5 0,5
TAHHBIX

1.14. [TocTpoenue rpapukos 1 0,5 0,5

1.15. [Toctpoenue auarpamm 1 0,5 0,5

1.16. Hactpoiika  BHemHero  BuJa 1 1
JarpaMm

1.17. bu6nuoreka NumPy 4 1 3

1.18. [Tpoekt «MccnenoBanue 2 2
JaHHbIX». YacTp 1

1.19. [TpoekT «MccnenoBanue 2 2
JTaHHBIX». YacTh 2

1.20. OO6o0uieHe U CUCTeMaTH3aIMs 2 2
OCHOBHBIX TOHATHN TEMBI
«AHanm3 JTAHHBIX c
ucnonbp3oBanuem Pythony

1.21. Hrorosast koHTpoIBHAsS paboTa 2 2

1.22 IToBTOpEeHME 5 5

11 kaacc

2. MammuHHOe 00y4eHue 20 7 13

2.1. [TorsiTHE W BUABI MAITMHHOTO 1 0,5 0,5
o0ydeHus

2.2. AHanu3 ¥ BU3yaJiu3anus JaHHbIX 1 0,5 0,5

2.3. bubnuotexun MAaITuHHOTO 1 0,5 0,5
o0ydeHus

24. Jluneiinas perpeccus 2 1 1

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

2.6. Knaccudukanus. Jlorucruueckas 2 1 1
perpeccust

2.7. HepeBbs pemenuii. Yacts 1 2 1 1




2.8. CrnyualiHblii j1ec 2 1 1

2.9. Knacrepuzanms 2 1 1

2.10. ITpoekrt. IIpencraBnenue nmpoekra 2 2

2.11 [IpoekT «OCHOBBI MAIIMHHOTO 2 2
00y4YeHUS»

2.12. HroroBas mpoekTHas padora 2 2

3. Heiipoceru. BBenenue 2 1,0 1,0

3.1. Beenenue B HeipoceTu 2 2

3.2. [Tpoekt 4 4

3.3 [ToBTOpeHue 6 6
HUTOT'O 68 10,0 58,0

Coaep:xanue Kypca

Monyas (pa3ges) 1. Anaaus janHbIxX HA Python
Tema 1.1. Hayka o manubiX. CTpyKTypbl NaHHBIX. J[aHHBIE, HAyKa O JIAaHHBIX,
OTKpBIThIE JaHHBIC, MCTOYHUKH JAHHBIX, CTPYKTYpbl JaHHBIX (CTEK, MAacCHB,
ouepeib, XAII-Ta0IuIa).
Tema 1.2. Paborta co cnuckamu Python. CTpyKTypbl AaHHBIX, CIIUCKH, CIIHCOK,
JIEMEHT CIMCKA, UHAEKC, OTPULIATEIbHAS UHIACKCALIHS.
Tema 1.3. Pabora ¢ Tabauuiamu ¥ moArotoBka AanHeix. Cnucku B Python, onepanun
HaJ[ CIUCKaMH, OCHOBHBIE METO/IbI JJIs1 pabOTHI co cririckaMu. PaboTa ¢ TabirmuHbIMU
nanubiMu. DOyakuuun muH(), Makc() u cp3Had() B Excel, mouck, oyuctka,
npeoOpa3zoBaHue, OpraHu3alus U cOOp JaHHBIX.
Tema 1.4. bubmuoreku Python. bubmmnorexka Pandas. Ilouck, ouncrtka,
npeoOpa3oBaHue, oOpraHu3amuss W cOOp AaHHBIX. bubmmoreka  s3biKa
nporpammupoBanus, oudauorexu Python, 6ubnuorexa Pandas, umnopt 6ubanoTex.
Tema 1.5. Crpykrypsl nanHbix B Pandas. Ilomck, ouuctka, mpeoOpa3oBaHue,
opraHu3zanus U cOop JaHHBIX, CTPYKTYphl naHHbIX B Pandas. CtpykTypa naHHBIX
Series.
Tema 1.6. Ctpykrypa nansbix Dataframe. Ctpykrypa ganasix DataFrame, ciioBaps,
cniicok, pynknms read csv, metossl head u tail.
Tewma 1.7. JocTym k qanHbeIM B cTpykTypax Pandas. DataFrame, ¢pynkius display(),
MeTo bl loc 1 iloc. BeIBO TaHHBIX 110 METKaM U Cpe3aM METOK, MHIEKCaM U Cpe3aM
UHIEKCOB B Series. BbIBoA NaHHBIX MO aTpuOyTam, cpe3aM METOK M JIOTUYECKUM
ycioBusaM B DataFrame
Tema 1.8. Pabota ¢ nponyckamu B nanHbIX. [IpocTtas punbTpanus, GyHKIus query,
noruyeckue ycinosus. [Iponycku nanusix, Metoasl dropna, fillna.
Tema 1.9. Pabota co crpykrypamu nanHbix B Pandas. Mudopmanus o naHHBIX,
Metoabl info u describe, ynciioBbIe U KaTeropuaibHble MPU3HAKUA. ATPErHpYyIOLIHe
¢yukuuu value_counts, unique, nunique, groupby. Metoast min(), max() u mean().
OO0benuHeHne TalIuIl ¢ MOMOIIBI0 METO/Ia merge, mapameTpsl on U how.



Tema 1.10. Onepauuu Hag TaHHBIMH. Apu(METUYECKUE U JIOTUYECKUE ONEPALIUH.
[Ipocreiime apudmeTrnueckre onepaTopbl, JOTHYECKUE ONIEPATOPHI, ONEpaIlUU HaT
cTonOamMu aaradpeiima, MPpUCOSTMHEHUH cepuu K natadpeimy; GyHKIUUA query,
str.match, str.contain.
Tema 1.11. Cratuctuueckue paHHele. Meton describe, 4YHCIOBBIE U
KaTeropuajbHble TOKa3aTenu. MHHUMaIbHOE, MaKCUMaJbHOE M  CpeaHee
apupMeTHYeCKOe 3HAYCHUS, KBAPTUIIN U CTaHJIAPTHOE OTKJIOHEHHE.
Tema 1.12. OnucarensHas craructuka. Meronsl info, describe, min, max, mean.
YcnoBus ¢unbTpanuu gaHHBIX. CTaTHCTHKA MO KaTErOpUAIbHBIM IMapaMeTpam,
buIbTpanys TaHHBIX, CTATUCTUYECKHE METOJIBI.
Tema 1.13. bubnuoreka Bu3yanu3auuyd JaHHBIX. DBusyanuzanus JaHHBIX,
npeuMyllnecTBa auarpaMMm U rpadukoB. Bunel gumarpamm. bubmmortexkn Pandas,
Matplotlib, Seaborn u moctpoenue rpapukoB U AUArpaMM C TOMOIIBIO 3THX
oubsmmotek. Metowl plot, hist, scatter, joinplot, pairplot, countplot.
Tema 1.14. IToctpoenue rpaduxoB. TUTIBI CpaBHEHUN W TUIIBI AHarpamMM, MpaBuiia
oopmieHust quarpamMmm. Metojsl Oubnnoreku Pandas a1 HACTpONKHU BHEIIHETO
Busa rpaduxkoB. Meroabl 6ubamorexku Matplotlib ams moctpoeHust 1 HacTpoMKu
BHEIIIHETO BHU1a IPaPUKOB.
Tema 1.15. Tloctpoenue nuarpamm. Metozsl hist u scatter, MPUHIIUAIIBI TOCTPOCHUS
cTonOouareix quarpamm. OyHknus pivot table, MeTon bar u ero mapaMmeTpsi.
Tema 1.16. Hactpoiika BHemHero Buaa guarpamM. MeTOIbl M ITapaMeTphl IS
HAaCTPOMKH BHEIITHETO BUA TUCTOTPAMM, CTOJIOYATHIX U TOUCUHBIX JHArPaMM.
Tema 1.17. bubnunoreka NumPy. bubmmnoreka NumPy, maccuB. Maccus B NumPy,
XapaKTepUCTUKA MACCHUBOB, UX OTJIMYHME OT U3BECTHBIX PAHEE CTPYKTYp JAHHBIX,
pa3MEepHOCTh MaccuBa, THUIN JIaHHBIX, JOCTYI K 3JIeMEHTaM maccuBa. Pabora ¢
MaccuBaMu NumPy: co3zmaHue, BBIBOJI JJIEMEHTOB MAacCHBA, OINEpPAlMM HAJ
MacCHBaMH.
Tema 1.18. IIpoekT «MccneqoBanue naHHbIX». YacTh 1. OCHOBHBIE MOHATHS TEMBI
«Python nmns  Data Science». BeimonHeHue mnpakTUueckod padOTHI  TIO
HCCIIeIOBaHUIO JaHHBIX B OJ10kHOTE Jupyter Notebook.
Tema 1.19. IIpoekT «MccneqoBanue naHHbIX». YacTh 2. OCHOBHBIE MOHATHS TEMbI
«Python gyist Data Science». Brinmonnenue u npezenrtanus npoekra «Mccnenopanue
JAHHBIX).
Tema 1.20. O6001IeHNEe U CUCTEMaTH3alUsl OCHOBHBIX TOHSTUNA TEMbl «AHAIU3
JIAHHBIX C Ucnojb3oBanueM Pythony. Series, DataFrame, craTuctuueckue MeToOIbl,
pabota ¢ NumPy. [lonsiTus, u3ydeHHble B MOayJie (pa3aene) « AHaau3 JaHHbIX Ha
Pythony.
Tema 1.21. UToroBast kouTposibHasi padota. OCHOBHBIC MOHITHUSI MOTYJIS (pa3zena)
«Ananu3 nanHbix Ha Pythony. BeimonHenne KOHTPOJIbHOM pabOTHI.

Moayas (pa3aen) 2. MamuHHoe 00y4YeHune
Tema 2.1. [lonatue u BuAbl MaIMHHOTO 00y4yeHUs. MICKyCCTBEHHBIH HHTEIIEKT.
[Toxxon, ocHOBaHHBINM Ha TpaBwiIax. Mammuanoe oOyuenue. Ucropus passutus MU
B urpax. Cdepbl MpUMEHEHUsT MamUHHOTO oOydeHus. OOydeHue ¢ yduTemeM,
oOyuenrne Oe3 yuuTens. 3ajada perpeccuu, 3afada Kiaccupukanuu, 3anada
kiacrepuzanuu. OT60p AJaHHBIX I MOJEIIA MAIIMHHOTO 00Yy4YeHUSI.



Tema 2.2. Ananu3 U Bu3yalu3anus JaHHBIX. MamnHHOe OOy4YEeHHE C yYUTENEM,
MalIuHHOEe OOydeHHe 0e3 yuuTels, 3ajadya perpeccuu, 3ajgadya Kiaccuduxaiuu,
3ajlada Kiactepusanuu. bubnuorekn pandas u matplotlib, ureHne TaOIMYHBIX
JIAHHBIX, CTATUCTUYECKUE TTOKA3aTEIHU, IOCTPOCHHUE THATPAMM.
Tewma 2.3. bubnuorexku MmamHHOTO 00y4YeHusl. MainnHHOE 00yUeHUe C YUUTENIeM U
0e3 yuuTens, ero npeumyiiectBa. [locTaHOBKa 1enu M 3a/1ay, aHalu3 JaHHBIX.
OOyuyaromiass ¥  TPEHUPOBOYHAs  BBIOOPKHM, 3ajlaya perpeccuu, 3ajaya
knaccupukanuu. TectoBas u  TpeHupoBouHas BbIOOpKa. IlepeobOydenue,
HepooOydeHre, ONTHUMallbHas MOJeNb, Kpocc-Banupanusa. bubmmoteka sklearn,
3Tambl W METOJBl TOCTPOCHHS MOJEIM MalluHHOro oO0ydyeHuss Ha Python
(pa3nmeneHue naracera Ha TECTOBBIA M TPEHUPOBOYHBIA, CO3JaHHE MOJEIH,
oOyueHue MOJIENH, IPOTHO3 pe3yJibTaTa, OI[CHKA alrOpUTMa).
Tewma 2.4. JIuneiinas perpeccus. [lonstue nuneiHoM perpeccuu, 1enenast QyHKIu,
JMHENHOE ypaBHEHUE, FOMOCKEAACTUYHOCTh JaHHBIX. OJTaIlbl CO3/IaHUSI MOJCIIH
MaITUHHOTO 00y4eHHUs, MOA00p KOI(P(HUIIUEHTOB JMHEHHOTO YpaBHEHUS.
Tema 2.5. Henuneitasie 3aBucumocTtH. Co3naHue, 0OydyeHHE MU OIleHKa MOJIeNd
JUHENHON perpeccuu, Bu3yaiausanus JaHHbiX Ha Python. Henmuuelnsiit pynkiumy,
rpaduku Qpynkuuid. [lommHOMHanbHOE IPe0Opa30BaHNE IUHENHON pErpeccui.
Tema 2.6. Kinaccudukanus. Jloructuueckas perpeccus. Krnaccudukamus,
JIOTUCTUYECKAs pEeTrpeccus, TMHEHHBIN KiacCU(pUKATOP, TUIIEPIIIOCKOCTh, OMHApHAs
Kiaccuukanusa, MyJIbTUKIAccOBas Kiaccupukauus. JluHeliHOe ypaBHEHUE,
KO3 (PUIMEHTHl JIUHEHHOr0 YpPaBHEHHUS, PACIOJIOKEHHUE TOYKA OTHOCHUTEIBHO
npsaMoii, orctyn oobekTa. Co3ganue, 00y4eHUe U OLIEHKA MOJEIH JOTUCTUYECKOU
perpeccund. Matpuua ommOOK, METPUKM KayecTBa JIOTUCTUYECKOW perpeccuu,
MO/IeJIb JJOTUCTUYEeCKOM perpeccuu Ha Python.
Tema 2.7. [lepeBbsa pemenuii. Yactp 1. Marpuna ommOOK, METPUKH KadecTBa
JOTUCTHUYECKON PErpecCuu, MOJIeIIb TIOTUCTHYECKON perpeccuu Ha Python.
Tema 2.8. Coyuaiinbiii nec. JlepeBo pemienuid, atpuOyThl, 3GHEKTUBHOCTH
pazOuenus, riayOWHa JepeBa, WIS aJIrOpUTMa CIIy4allHOTO Jieca, MPUHIIUII
MYAPOCTH TOJIIBI, CIyYalHBIA JIeC I PEIIeHUs 3aJayd KJIacCUPUKAIUA U
perpeccun.
Tema 2.9. Knacrepuzanus. Mamunanoe ob0ydenue 6e3 yuutesns, Kiaccudukanms,
KJIaCTepU3alys, alNropuT™ k-cpeiHux, HEHTPOU ], PACCTOSTHIUE MEXKIY TOUKAMHU.
Tema 2.10. IIpoekr. IIpencraBienue npoekra. MammHHOe 00y4eHHE C YUUTETIEM,
3ajlaya KjiacCU(UKALMK, METPUKUA OLIEHKM KadecTBa KiIacCHU(pUKALMHU. DTarbl
pa3pabOTKU MOJIEIN MAIIMHHOTO 00Y4YEeHUs], aHAJIM3 JaHHBIX, CO3/IaHHE U OOyUYEeHHE
MOJield, olleHKa 3 (HEKTUBHOCTH pabOThHl MOJAECIIH.
Tema 2.11. TIIpoekt «OCHOBBI MaIIMHHOTO OOydeHHs» (0000IICHUE U
CHUCTEMATH3allMsl OCHOBHBIX TOHSATUM TeMbl). [loHSATHE W BUIBI MAIIMHHOTO
oOyueHusi, JUHEWHAs perpeccus, JOTUCTHYECKas perpeccus, EpeBbsl PEIICHUH,
ClIy4yallHbIAd Jiec, kiactepusanusa. [loHsaTus, u3ydeHHble B MoxyJe (pasuene)
«MamHHOEe 00yYECHHEY.
Tewma 2.12. Utorosas mpoektHas pabota. [lonarusi, uzydeHHsie B Motye (pas3zerne)
«MammHHOe o0yueHuey. BoinonHeHne u nmpencTaBieHue MpoeKTa.

Moayasb (pa3aen) 3. BBeaeHue B HeHpPOCeTH.



Tema 3.1. BBenenue B Heiipocet. VcKycCTBEHHBINM HEWPOH, MH(DOpMAIMOHHAS
MOJENb HCKYCCTBEHHOTO HEWpPOHA, MEKHEHPOHHBIE CBSI3M, HEHPOHHAs CETh,
CTPYKTYPHBIA MOJIXOJ K MOJEIUPOBAHUIO HEMPOHHBIX CETEH, HEUPOKOMIIBIOTED,
MEPCENTPOH, TCHETUYECKUM aJITOPUTM, SBOJIIOIIMOHHBIN NOAXO0A K MOAECIUPOBAHUIO
HEHPOHHBIX CETeH, KBa3MOMOJIOTUUECKHUM MOJIX0/I K MOJECIMPOBAHUIO HEUPOHHBIX
CETEH, MOJIEKYJIIPHBIA KOMIIBIOTED.

Tema 3.2. Ilpoektr. HelpoHHbIe ceTH, CTPYKTYpHBIM IMOJAXO0J K OOyYECHHIO
HEHWpoceTen, MOAEIUPOBAHUE JBYXCIOMHOW HEMPOCETH



TemaTnuyeckoe NJIAHMPOBAHHE C ONPe/ieIeHHEeM OCHOBHBIX BH/I0B YU4eOHOMH

AeSITeJIbHOCTH
HaumenoBanue | Kparkoe cogep:xanue Buabl yueoOHoii
TeMBbI AESITEJIbHOCTH
1. AHayu3 1aHHbIX Ha Python
1.1. Hayka o jaHHbIX. | [A@HHBIC, HAYKa O Ananumuueckas: aHaJIu3

CrtpyKTypbl
TaHHBIX

JaHHBIX, OTKPBITHIC
JIaHHBIC, HCTOYHUKH
JAHHBIX, CTPYKTYPbI
JaHHBIX (CTEK, MACCUB,
ouepeb, XAI-TadInIa)

TPAKTOBOK TOHATHS «HayKa O
JAHHBIX», IIOUCK OTBETOB HAa
poOJIEMHBIE BOIPOCH! YUUTEIIS
Kommynurkayuonnas:
00CYyX/IeHUE TPAKTOBOK IOHSTHUS
«HayKa O JaHHBIX», OTBETHl Ha
BOMPOCHI YYUTENs, B TOM YHCIE
poOJIEMHEIE.

Ilpakmuueckas: pabota B
MHUKporpymnmnax Ha 1 sTtamne ypoka
(BBIIIOJIHEHUE 3a/1aHUs Ha
OIpOBEp)KEHNE WIN (paKTHYEeCKOoe
MOJATBEPXKIEHHE  OJHOTO W3
TE3UCOB);  IMOUCK  IPUMEPOB
CaTOB-MCTOYHHKOB JAHHBIX;
peleHre npoOIeMHbIX 3a1aHuM
Pegnexcusnasa: 3anonnenue aucra
pediiekcuu B KOHIIE YpoKa

1.2.

Pa6ora co
cnuckamu Python

CTPYKTYPBI IaHHBIX,
CIIMCKH, CITMCOK, DJIEMEHT
CITMCKa, HHJIEKC,
OTpHULATEIIbHAS
UHJEKCaITUs

Oxcnepmuas: o0cyxaeHne
JIOMAIIIHEr 0 3a/1aHUs U €ro OLIEHKa
Ananumuyeckas: aHaJIN3
poOJIeMHO CUTyaluu 00
OpraHu3alliil XPaHEHUS ITaHHBIX
(Ha mpuMepax); HamMcaHHe KoJa
(9Tam 2 ypoka);

Ilpaxmuueckas: pelieHue
pOOJIEMHBIX 3alaHu;
npakTuyeckas pabora (stam 3
ypoxka)

Kommynukayuonnas: OTBETHl Ha
BOTIPOCHl  YYHTENs, Y4acTHEe B
IPYIIIOBOM  OOCY)XIEHHHM  HpHU
BBIIIOJIHEHUH 3aJJaHUM.
Pegnexcusnasa: 3anonHenue 1ucta
pedaexkcun B KOHIE ypOKa

1.3.

PabGoTa c
TadJIMIaMu u
IMOITOTOBKA
JTAHHBIX

ciucku B Python,
oTiepaIiy HaJl CIICKaMH,
OCHOBHBIE METOJIbI JIJIst
paboTHI CO CITMCKaMHU,
pabota ¢ TaOMUIHBIMU
JAaHHBIMU, PYHKIIMH
MmuH(), Makc() u cp3Hau()
B Excel, mouck, ouncrka,
npeoOpa3oBaHue,

Ananumuueckas: aHaJH3
MpOOJIEMHBIX CUTyalUd, TOUCK
OTBETOB Ha npoOJIeMHbIE
BOIIPOCHI, BBINIOJIHCHUE 3adaHUA
Ha aHaJM3 JaHHBIX C TIOMOIIBIO
byHKIIHH Excel; aHamn3
pE3yJIbTaToB BBITTOJTHEHUS
saganuii B Excel




opraHu3zarus u coop
JaHHBIX

Ipaxmuyeckasi: BBITIOJTHEHHE
npakThHueckoi  paborter  Excel
KommyHnuxayuonnas: OTBETHl Ha
BONIPOCHI  y4YHUTENs, YydacTue B
TPYIIIOBOM  OOCYXXICHHH  TIpU
BBITIOJIHEHHUH 3a]IaHU.
Pegnexcusnas: 3anomHenne
ucTa pedIICKCHH B KOHIIE ypOKa

14. BuGmoTeku TIOHCK, OUUCTKa, | AHanumuueckas: TOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha poOJIeMHBIC BOTIPOCHI
Bubmmorexa opranmzansi u  cObop | (Hampumep, MPOBECTH aHAIOTHIO
Pandas JAHHBIX, 6ubnnoreka | 6ubimoTeKa A3bIKA

SI3bIKA MPOrpPaMMHUPOBAHUSL C OOBIYHOMN

MIpOrpaMMHUpPOBAHUS, OuOIMOTEKOM ), COCTaBJICHUS

OnOINOTEKH Python, | rmana gelicTBUil 110 M3YYEHUIO U

OoubmmoTeKa Pandas, | aHanu3y naHHBIX

HMITOPT OMOINOTEK
IIpakmuyeckas: BBITIOJTHEHHE
MPAKTUYECKON pabOThI
KommyHnukayuonnasn: OTBETHl Ha
BONIPOCHl  y4YHUTENs, YydacTue B
IpyHIoBOM 00CYXICHUH
BBITIOJTHEHHOTO JIOMAIIHETO
3aJaHHS u B nporecce
BBITIOJTHEHHU S 3a/IaHUH.
Pegnexcusnas: 3anomHenne
nucTa pedIeKCHH B KOHIIE ypOKa

1.5. CTpyKTYpsI IIOUCK, OUYHUCTKA, | AHanumuyeckas: aHaIu3
naHHbBIX B Pandas npeoOpa3oBaHue, BBITIOJTHEHHBIX JOMAITHUX

opraHuzanusi ©u  cOOp | 3aJaHUI; BBIOJTHEHUE 3a/IaHUM 110

JTaHHBIX, CTPYKTYpPHI | CTAaHIIUSM.

JTAHHBIX B Pandas, | Ilpaxmuueckasi: BBITIOJTHEHHE

CTPYKTypa AaHHBIX Series | 3amanuit 1o CTaHIIHSIM,
BBITTOJIHEHHUE TECTA
Kommynuxayuonnas: OTBETHl Ha
BOTIPOCHl  YYHTENs, Y4acTHEe B
TPYNIIOBOM  OOCYXACHHH  TPHU
BBITIOJTHEHHUH 33]IaHUIA.
Pegnexcuenaa: 3anonHenue
JucTa peIIEKCUU B KOHIIE YPOKa

1.6. CTpykTypa CTpYKTypa NaHHBIX | DKCnepmHas: MTOMCK u
nanneix Datafram | DataFrame, CJIOBaph, | OOCYKIICHHE (111510 3 o
e CITHCOK, GyHKIUS | pe3yabTaTam BBITIOJTHEHUS

read_csv, meronsr head u | 3amanmit
tail Ananumuueckas: aHaImn3
BBITIOJTHEHHBIX MPAKTHICCKHUX

3aJJaHU{, TOMCK OMIMOOK W HX
o0ocHOBaHUe, aHaIu3 ¢GparMeHTa
Koja (3amanue 4),

IIpaxmuyeckas: BBITIOJTHEHUE
3aJJaHMil Ha co3JaHHe OO0beKTa
DataFrame wu3 cnoBaps u wu3




criicka cruckoB (1 atam ypoka),
BBINIOJIHEHHE 3aJaHMIM HA CUMTHLIBAHHUE U
BBOJI JaHHBIX, aHAIM3 Kojga v T.1. (2 u 3

sTankl ypoka) KOMMYHUKAYUOHHAL:
OTBETHl. HA BOIPOCHI YYHUTEINS,
ydacTtre BO (pOHTaJIbHOMN Oecene
U TPYNIOBOM OOCYXIEHUU TPHU
BBITTOJIHCHUH 33 JIaHHH.
Pegnexcusnas: 3anonHenne
nucTa peIeKCHU B KOHIIE YPOKa

1.7. Jlocryn k nanusiv | DataFrame, dynxmms Ananumuyeckas NPY BBIIIOJTHCHUH
B display(), metozs! loc u 3aaHnuil
ctpykTypax Panda | il0C; BbIBOA NaHHBIX 110 IIpakmuyeckas TIPU BBIOJHEHUH
s METKaM H Cpe3aM METOK, BCEX 3aJaHUM (MHIUBHUIYAIbHO U
MHJIEKCaM U cpe3am B MHUKpPOTpyIIax), npu
UHJICKCOB B Series; BBITIOJTHEHUH NPaKTHUCKON
BBIBO/JI JTaHHBIX 1o | paboThI.
arpulyram, cpe3aM MeTOK | KommyHukayuouHas: OTBETHI Ha
Y JIOTHYECKUM YCJIOBHUSM B | BOIIPOCHI yUYHTENsI, y4dacTHe BO
DataFrame (poHTAIEHOM omnpoce u
IPYNIIOBOM  OOCYXAEHUM  IpU
BBITIOJTHEHUH 33aHUH.
Pegnexcusnas: 3anomHenne
aucTa peIeKcuu B KOHIIE YpOKa
1.8. PaGora ¢ | mpocras bmbTpanus, | Anarumuyeckas P BBITTOIHEHUH
IPOIyCKaMK B | GYHKIHS query, | 3agaHuit u OTBETOB Ha
JAHHBIX JOTHYECKHe YCIIOBHS; | TPOOJIEMHBIE BOIIPOCHI.
MPOITYCKH HaHHBIX, | [[pakmuueckas TIpU BBHIIOJIHEHUN
meronsl dropna, fillna 3aJ]aHAH B TTapax.
Kommynukayuonnas: ydacTie BO
(dbpoHTAIBHON Oecene o
00CYKIEHUIO JIOMAIITHETO
3amanusi  (MOJenb  ypoka - —
nepeBepHyTOe 00yUeHue).
Pegnexcusnasn: 3anomHenne
aucTa peIeKCHU B KOHIIE YpOKa
1.9. Pa6ora co | MH(MOpManus o TaHHBIX, Amnanumuyeckas Py BHITIOTHEHUT
CTpYKTypamu merop! info u describe, NPaKTHYECKOTO  3aJaHusi  Ha
NaHHBIX B Pandas YHCIIOBBIE U YTEHHWE JaHHBIX W3 TaOJHUIIBI
KaTeropuaibHble uHpopMaun 00 UTpoKax

MIPU3HAKH, arpETUPYIOLIHE
¢ynkuu: value_counts,
unique, nunique, groupby
Metoapl Min(), max() u
mean();o0beuHEHNE
TaOMUIl C  TOMOIIBIO
METOZIa MErge, mapamMmeTpbl
on u how

¢yTOO0JIBHBIX KIIyOOB, B TOM UHCIIE
¢ npuMeHeHuneM meto describe();
NpHU BBHIMOJIHEHUHW 3alaHusl Ha

HCCIIEIOBAHUE arperupyrommx
dyHKuMii;

Ilpaxmuueckas: PN BBIIOJIHEHUN
3aJlaHuH, B TOM YUCIe
CaMOCTOSITEILHBIX u
HCCIIEIOBATEIIbCKUX

MPAaKTUYECKUX PaboOT.
Kommynukayuonnas: ydactie BO
bpoHTaNBHON Oecene o




00CYXICHHUIO JIOMAILIHETO
3ajaHus  (MoAenp  ypoka - —
nepeBepHyTOE 00YUCHUE).
Pegnexcusnas: 3anonHenue 1mcTa
peduiekcun B KOHIIE ypoKa

1.10. | Oneparuu maj | IpocTeimme Ananumuueckas.: pu
JIAHHBIMH. apupMeTHyecKue BBINOJIHEHUH 3a/laHUl U OTBETOB
Apudmernueckue | ONEPATOPBL,  JOTHYCCKUC | HA YTOYHSIOMME M MPOOIEMHBIC
" formueckpe | ONEPaTOpPbl, ONEpALUU Haj | BOIPOCHI YUUTENSA npu
olepaLum cronbnamu  faradpeiiMa, | BBIOJTHEHUH — 3aJaHUM,  TNIPH

IPUCOETUHEHUN CEPUM K | BBIIOJIHEHUH 3aJaHuH Ha

natadpeimy; (GYHKIUY | JIOTHYECKHUE  ONepanuud  IpH

query, str.match, | ¢pupTpaun JaHHBIX

str.contain IIpakmuueckas: IPU BBIIIOJIHEHUU
3aJjaHuif Ha IIOBTOPEHHE
apu(METHYECKIX M JIOTUYECKUX
omeparopoB B Python; mpu
BBIIIOJIHEHUH ~ 33JIaHU C HOBOH
HepEeMEHHOMN sum; npu
BBIIIOJIHEHUU 3a1aHUI Ha
JIOTHYECKUE orepanuu C
JTAHHBIMH.
Kommynukayuonnas: ydactue BO
(pOHTAIIBHOM 00CYXICHUHU.
Pegnexcuenasa: 3anonuenue aucra
pedaexkcun B KOHIE ypOKa

1.11. | CratucTHUeckHe meron describe, umcioBsie | Anarumuueckas TPH OCBOCHHU
JaHHbIE u KaTeropualibHbIE | CIOCOOOB BBIYUCIICHUS

noKa3arTe’u; Pas3INYHbIX CTaTUCTHYECKUX
MUHHUMAaJIBHOE, mokazatrelei H  3aKpeIrUIeHUH
MaKCUMaJlbHOE€ M CpeJHEe | Yepe3 BBINOJIHEHHE 3a/laHuil; Ipu
apupMeTHIeCcKoe CpaBHEHHH CTaTUCTHYECKUX
3Ha4YeHUs, KBapTWIM U | IOKa3aresel (Ha mpumepe).
CTaHJApTHOE OTKJIOHEHHE | [Ipakmuueckas TPW BBITIOTHEHUU
3aJlaHuif Ha BBIUUCIICHHUE
Me/InaHbl, CTaHJapTHOTO
OTKJIOHEHUS Y KBapTHIIH.
KommyHnukayuonnas: ydactue BO
(bpoHTATBHOM OOCYKIACHHH.
Pegnexcusnas: 3anonnenue aucrta
pediiekcuu B KOHIIE ypoKa

1.12. | OmucaTenbuas meronel  info, describe, | Anarumuueckas nipu BHIIOTHEHUN
CTATHCTHKA min, max, mean, ycioBus | 3aJaHUH TPAKTHYECKOH pabOThI

¢bunbTpanuu JIAHHBIX, | HA TPAMEHEHHE CTaTHCTUYECKUX
CTaTUCTHUKA 10 | METOJIOB, a  TaKxke npu
KaTeropruatbHbIM COCTaBJICHUHU 3aJaHAS Ha
napameTpam, (UIbTpaLUs | CIOKHBIE YCJIOBUS (UIBTpALUU
JAHHBIX, CTAaTHUCTUYECKHE | JAHHBIX M CTaTUCTUYECKHUX
METOIbI METO/I0B.

Ilpakmuueckas TpU BBINOJIHEHUU
3aJaHuH.




Kommynukayuonnas: ydactue BO
(bpoHTaTHPHOM o0cyXIeHUU
npoOJIEMHBIX CUTyalui, OTBETHI
Ha BOMPOCHI, OOCYXIEHHE B
rpynmax.

Pegnexcusnasa: 3anonHenue 1mcTa
pedaekcuu B KOHIIE YpOKa

1.13. | Bubnmoreka BU3yaJIM3allusi  JaHHBIX, | AHaiumu4eckas: TMPH BBIACICHUN
BU3YAIH3ALMHI MPEUMYIIECTBa TUAarpaMM | IPEUMYIIECTB BU3yaIIU3aIlUH
JAHHBIX u rpaduKoB; BUJBI | JaHHBIX 70 HMX TaOJIUYHOTO

auarpamM; — OMOJIMOTEKH | MpeCTaBJICHUS.
Pandas, Matplotlib, | Ilpaxmuueckas: npu BeIIOTHECHUN
Seaborn ® MOCTpOEHHUE | MPAKTUYECKUX 3aJlaHUH B MajbIX
rpadpukoB U aumarpamm c | rpynnax (1 srtam ypoka); npu
MTOMOIIIBIO 9THX | BBIIIOJHCHHUU PaKTUIECKOM
o6ubmmotek, meronabl plot, | paboTs (2 3Tan ypoka)
hist,  scatter, joinplot, | Komwmynukayuonnas: OTBETbI Ha
pairplot, countplot. BOMPOCHI yuuTelisd, (HPOHTAILHOE
oOcyxneHue u o0OCyXIeHue B
MaJIbIX TPYIIIax
Pegnexcusnas: 3anonHeHune mcTa
pedaexcun B KOHIE ypOKa

1.14. | Ioctpoenue TUIBl CPABHCHUU W THUIBI | AHAIUmMuU4eckds py BHITOTHCHUN

rpahukoB Jarpamm, IpaBuja | 3a/laHUI HA IOCTPOCHUE TPAPHUKOB
opopmieHuss auarpamm; | ¢ [OMOIIBKD  HMHCTPYMEHTOB
METO/IbI oubnuoreku | 6udaroTreku Pandas (sram 2
Pandas mis Hactpoiiku | ypoka) u oubaunoreku Matplotlib
BHEITHETO BUa TpaduKkoB; | (3Tam 3 ypoka).
METOIbI oubnuoreku | [Ipakmuueckas NpU BBIIOJTHEHUN
Matplotlib JUIs | 3aJTaHUI Ha TIOCTPOEHHE rpaguKOB
MOCTPOEHHUsI U HACTPOMKU | C  TOMOLIbI0  MHCTPYMEHTOB
BHEIIHET0 BUa rpauKkoB | OMOINOTEKH Pandas "
oubmuotexu Matplotlib.
KommyHnukayuonnas: ydactue BO
bpoHTaTBHOM o0CyXIeHUU
JOMAIIHETO 3aJaHusi W TIPaBUII
noctpoeHus rpaduxoB (1 stanm
ypOKa), BBITIOJHEHHBIX 3aJaHHN
Ha 2 ¥ 3 JTanax ypoka.
Pegnexcusnas: 3anonnenue aucrta
pediiekcuu B KOHIIE ypoKa

1.15. | Ioctpoenue meronel hist wu scatter, | Anarumuueckas: BBINOJIHEHUE

arpamMm NPUHIUIBl ~ TOCTPOEHHUS | 3aJ]aHMA  HA  TOCTPOECHUE B
crombuarteix  auarpamu, | Matplotlib muarpamm; Ha BBIOOp
byHKIUSA pivot_table, | Buga crosibuaToli quarpaMmsl st

METOJ bar u ero
napameTphbl

Jy4IlIed BU3yaIN3aluu JaHHBIX

Ilpakmuueckas: BBIIIOJIHCHHUE
3aJaHUd  HW  CaMOCTOSATEILHOMI
MPaKTUYECKON paboThI Ha
MOCTPOEHUE CTOJIOUATBIX

AuarpamMmm




Kommynukayuonnasi: npH
00CYXXJIEHUU JOMAITHETO 3aaHus

(esecooOpa3HOCTh  MOCTPOSHUS
CTONOYAThIX JAMarpamm, BHIBI
CTOJIOYATHIX Jarpamm,
MOCJIEIOBATEIBHOCTD IIaroB 110
MIOCTPOCHHUIO CTOJ0YATHIX
JuarpamMMm); IpH  OTBETax Ha

YTOYHSIOIIME BOIIPOCHl YUUTES
Pegnexcusnasa: 3anonHenue 1mcTa
peduiekcun B KOHIIE ypoKa

1.16. | Hacrpoiika METOBI U TapaMeTpsl sl | AHanumuieckas: npu
BHELIHEr0  Buaa | HACTPOMKH BHEIIIHET0 | CAMOCTOSITEIbHOM WJIM B Iapax
JMArpaMm BUJIA, THCTOTPAaMM, | BHIIIOJHEHUU NPAaKTUYECKUX

CTOJIOYATBIX W TOYEYHBIX | 3aJaHUI o oopmiieHuno
JarpaMmm arpamMmm.
Ipaxkmuueckas:
CaMOCTOSITENIbHAS. WJIM B Tapax
BBINOJIHEHUE PaKTUYECKUX
3ajaHu’ o oopmienuto
JarpamMmm.
Kommynurxayuonnas: npu
00CYX/IEHUH JOMAILIHEro 334aHus
(pabota B mapax)
Pegnexcusnasa: 3anonHenue aucra
pedaexkcun B KOHIE ypOKa

1.17. | BuGimoreka Ooubnanoreka NumPy, | Ananumuueckas: pyu BbLACTCHUN

NumPy (4) MaccuB; MaccuB B NUMPY, | u  dopmynupoBanuu  pa3nuauit
XapaKTePUCTHKH MEXJy MAacCUBaMH, CEpPHSIMHU U

MAacCHBOB, MX OTJIHYHEC OT
M3BECTHBIX paHee
CTPYKTYP TaHHBIX,
pa3MepHOCTh MacCHBa, THI
JaHHBIX, JOCTYII K
JJIEeMEHTaM MacCHBa;

pabora Cc  MaccuBamu
NumPy: coznanue, BBIBOA
JIIEMEHTOB MacCHBa,
oTiepaiuy HaJl MacCUBaMu

natadpeiiMaMu; pU BBITOTHEHUH
NpoOJIeMHBIX  3a/aHUK; npu
BBIIIOJIHEHUN 3aJaHUM HTOrOBOI
KOHTPOJBHOH paboThl MO TeMe
o6ubanoreka NUmPy.

Ilpakmuueckas Tpu BBINOJIHEHUU
tecta (1 »ram 4 ypoka); mnpu

BBITTOJTHEHUH MPaKTUYECKUX
3aJaHud Ha CO3/IaHHWE MAacCCUBOB B
Python, npu BBITTIOTHEHUHU

KOHTPOJIbHOM paboThl MO TeMme
o6ubmamoreka NUmMPYy.
Kommynurxayuonnas: pu
00CYX/IeHUU JOMAIIHEeTo 3aaHus
(paborta B napax); npu
BBIIOJIHEHUH 3a/laHUl B MallbIxX
rpynmax, TIpH  Y4acTHH B
0oO0CYX/IeHUH, TpHU OTBETaxX Ha
BOTIPOCHI YUUTEIIS

Pegnexcusnasa: 3anonHenue 1ucTa
peduiekcun B KOHIIE ypoKa




1.18- | IIpoekr OCHOBHBIE MOHATUS TEMBI | AHarUmMu4ecKas NPy BHIIOTHEHUN
«ccnenopanue «Python s Data Science» | 3amaHuii 1m0 MCCIEIOBaHHIO
1.19 JaHHBIX». YacTh JAHHBIX (BBIIIOJHEHHUE IPOEKTa B
1, Yactp 2 MaJlbIX rpyImmnax).
IIpakmuyeckas TIpU BBIIOJIHEHUH
IPOEKTA.
Kommynuxamuenas: npu
0o0CyXKIeHUN JIOMAITHETOo
3aJJaHusd, TpUd  BBIIOJHEHUU
MPOEKTa B MAJIBIX TPyIIax
Pegnexcuenasa: 3anonHenue 1ucTa
peduiekcun B KOHIIE ypOKa
1.20. | O6o6menue u | Series, DataFrame, | Ananumuueckasn: npu CO31aHUU
cHCTeMaTH3alus CTaTUCTHYECKHE METO/Ibl, | CHHKBEHHOB U BH3YaJIIbHOM KapThl
OCHOBHBIX pabora c NUMPY; moHsTHS, | 3HAHUI (06061ieHue,
HOHSTHH  Templ | U3YYCHHBIE B KypCe | CHCTEMaTH3aIus)
«AHAMM3 JaHHBIX | «AHQIU3 TQHHBIX) Ilpakmuyeckas TpU  CO3AHUU
c CHHKBEIHOB M BU3yaJIbHON KapThI
HCII0JIb30BaHUEM 3HAHUHL.
Python» Kommynukamuenas: o0CyXaeHue
B XOJIC BBINOJIHEHHS 33/JaHUN U
MPe3CHTAIH pe3yibTaToB
paboThl, OTBETHI HA BOIIPOCHI
Pegnexcusnasa: 3anioqIHEHNE TUCTA
pediiekcuu B KOHIIE YpoKa
1.21. | Urtorosas OCHOBHBIC TIOHATHS TEMBI | AHaIumMu4ecKas NPy BHITIOTHEHUN
KOHTPOJIbHASI «Python mst Data Science» | Tecta W 3amaHWs ~ UTOTOBOW
pabota KOHTPOJIBHOU paboThI o
UCCIIEIOBAaHUIO  JlaTa ceTa ¢
uHpopMalet 0  Mmaccaxupax
Turanuka
Ilpakmuyeckas TIPA BHITTOJHEHUH
TeCTa 1O pasleny, 3aJaHusd
UTOTOBOW KOHTPOJIBHOM pabOTHI.
Pegnexcusnasa: 3anonnenue 1ucra
pedaexkcun B KOHIE ypOKa
2. MammuHHOe 00y4eHue
21. [Monsitue u Buapl | VICKYCCTBEHHbIN Ananumuueckas npu
MAIITHHEHOTO UHTEIUIEKT, MOJXO0Jl, | CPAaBHUTEIHLHOM aHanm3e
0GyueHus OCHOBAHHBIN Ha MpaBUJIaxX, | MOJXOM0B: O0yUYeHHE C YUHUTEIEeM

MalInHHOE oOyueHue,
ncropus passutuss UM B
urpax, cepbl IpUMEHEHUs

MaIIMHHOTO oOyueHus;
o0y4eHHEe C YYUTEIIEM,
oOyueHue 0e3 yuuTens,

3ala4a perpeCcCcuu, 3aaava

KIaccupukanum, — 3agada
KJIaCTepU3allHH, otbop
JTaHHBIX s MOJEIHN

MAalIuHHOTO O6y‘lCHI/I${

U oOydeHue Oe3 yduTens; MpU
OTBETax HA  BONPOCHl |
(bpoHTaTHPHOM o0CcyXIeHUU
BOTIPOCOB TI0 TMPE3EHTAIINH.
IIpakmuyeckas TIpA BBIOJIHEHUH
3aJIaHAN MPAKTHIECKON pabOTHI.
KommyHnukayuonnas: OTBETHl Ha
BOTIPOCHI yUYHTENsI, y4dacThe BO
(bpoHTATBHOM OOCYKICHUHM TpU
BBIIIOJIHEHUH 3aJaHUH.
Pegnexcusnasa: 3anonHenue 1ucTa
peduiekcun B KOHIIE ypoKa




292 AHATH3 MamunHoe oOydeHue c | Anarumuueckasa: TIpU  TIOUCKE
BU3YaIH3aLHs yUUTEIIEeM, MAallMHHOE | OTBETOB HAa BONPOCH B XOJ€
JAHHBIX oOyueHue 0e3 yuuTens, | 00CyXIeHuUs BBITIOJTHEHHOTO

3ajada perpeccH, 3ajada | JOMAaIIHero 3aaHus, npu
KjJaccu(uKanuy,  3ajada | BbIOJIHEHUH 3aJJaHuH
KJIaCTEepH3aIHH; NPaKTUYECKON paboTHI.
oubmuorekn  pandas u | [lpakmuueckas: npu 00CYXICHUH
matplotlib, YTCHHUE | BBHITIOJIHEHHOTO JIOMAITHETo
TaOJIMYHBIX JAHHBIX, | 33JaHus; [pU  (PPOHTAIBHOM
CTaTHUCTUYECKHUE ornpoce u Oecene, pu
[I0Ka3aTeld, IOCTPOCHUE | BHINOJIHEHUH 3aJJaHuH
JrarpaMmm MPAaKTUYECKON paboTHI.
Kommynukayuonnas: OTBETHl Ha
BONPOCHl yYHTENsI, y4dacTue BO
(pOHTAIIBHOM OOCYXACHUU TIPH
BBIIIOJIHEHUH 3aJjaHUM.
Pegnexcusnasa: 3anonuenue aucra
pedaexkcun B KOHIE YpOKa

2.3, Bubmoreku MamunHoe oOy4yeHue ¢ | AHarumuueckas: — OTBETHl  Ha
MAIIHEHOTO yuuTeneM u 0e3 y4WTelss, | BOIPOCH (aHalW3 BOMPOCOB U
00ydeHHs ero [IPEUMYIIECTBA, | IOUCK OTBETOB) (POHTAIBHOMN

MOCTAHOBKA LIEJIM U 3a1ad4, | Oecempl; aHaJM3 rpaduKoB
aHaIn3 JAHHBIX, | MOJIEJIEH MAIIMHHOIO OOy4YEeHMS
o0yyJarormas U | Ipu BBIIOJIHEHUH  3aJIaHUS
TPEHUPOBOYHAsE BBIOOPKH, | «[IpoOiiempl B o0ydeHuu
3ajada PerpeccH, 3ajada | MOJEIN.
kinaccudukanuu, tectoBas | [lpakmuueckas: TIOUCK OTBETOB
u TPEHUPOBOYHASI | HA BONPOCH! (PPOHTATEHON Oece bl
BbIOOpKa, mepeoOyyeHue, | U BOIPOCH YUUTENS B X0/1€ YPOKa.
Heoo0y4eHue, KommyHnukayuonnas: ydactue BO
ONITUMAJIbHAs MoJielb, | GPOHTATIBLHON Oecene o
KpOCC-BaJTU/IaIus; MaTepuaia TpeAbIAYIIero YpoKa;
6ubnuoreka sklearn, | yuactue B OOCYXAEHHH TIpH
ATAIbI TOCTPOCHUS MOJIENN | BHITTOJIHEHUH 3aIaHHs B
MAaIIMHHOTO OOy4YeHMsI Ha | MUKPOIpYyIIe o aHaJIN3y
Python  (train_test_split, | rpadgukoB MAaIIMHHOTO
LogisticRegression,  fit, | oOy4eHus».
predict) Pegnexcusnas: 3anomHeHne
JucTa peIIEKCUU B KOHIIE YPOKa
24. JIuHeiHas IIOHSATHE JTUHENHON | Ananumuueckas. aHaau3 pabOTHI
perpeccus perpeccum, 1esneBas | MOJIeNIM  JIMHEHHON  perpeccuun
byHKIHS, nauHelHoe | (mogbdop K03 (HULIHEHTOB
ypaBHEHHE, JMHEWHOTO ypaBHEHHUS c
TOMOCKEaCTUIHOCTb HECKOJIBKUMH  TIEPEMEHHBIMH);
JAHHBIX; 3Tallbl CO3JAHMS | aHAJTU3 3a]a4, MPEJCTaBICHHBIX
MOJIENN MAIIMHHOTO | YYUTEIeM, BHIOOp M3 HHUX 3a1ad
o0yueHus, noa00p | perpeccuu; 3ajJaHue Ha aHaIu3
K03 HULIHEHTOB rpadvKoB U BBIOOp M3 HUX TOTO,

JMHEWHOTO ypaBHEHUS

KOTOpLIf/'I COOTBCTCTBYCT MOICIIN

JUHEWHOM pEerpeccuu; aHaJnu3
TOYEYHBIX TIpaduka U BHIOOP
cpenr  HUX Habopa JTaHHBIX,




NOAXOMAIINX  JUIS peleHus
3aJauyd  JIMHEWHOU  perpeccuy;
CO3JaHHE MOJENH MAIIUHHOIO
o0yuenus Ha Python.

Ilpakmuueckas: peuieHue 3anad
Ha BBIOOp (M3 MpeAcTaBICHHBIX
yUUTEIEM 3aza4) 3aja4
perpeccun; Ha BBIOOp Habopa
JTAHHBIX (mo rpadukam),
MOAXOJSANINX  JIJISt pelieHus
3a7a4d  JIMHEMHON  perpeccuu;
pazbop  3amaun  MAaIIMHHOTO
0o0y4eHus

KommyHnukayuonnas: ydactue BO
(dbpoHTAIbHOM 00CyXICHIHT
OCHOBHBIX  BOIIPOCHI  TEMBI -
TUHeHass QYHKUUS U JMHEHHOe
YpaBHCHHE, KOTOpBIC yKe
M3YYaIUCh B Kypce MaTEMAaTHKH,
oOcyxaeHue 3a1a4 1o rpadukam.
Pegnexcusnas: 3anonnenue amcra
pediekcun B KOHIIE ypoKa

25. Henuneitnsie Coznanue, oOyueHue Wu | Ananrumuueckas: co3JaHue
3aBHCHMOCTH OLIEHKA MOJIETY JIMHEWMHON | MOJENN JIMHEMHON pEerpeccuy Ha
perpeccuy, BU3yalM3alMs | OCHOBAaHMM HPOCTOH TaOIMLbI ¢
JAaHHBIX Ha Python; | nanHbIMU 0 3apIuiatax
HeJIMHEHHbI  QyHKIMM, | COTPYAHUKOB, HaXOAALIMXCS Ha
rpadguku (GYHKUMN; | pa3HBIX JOJDKHOCTSIX; HAIMCAHUE
IIOJINHOMHAJIBHOE KoZa.
npeoOpa3oBaHue Ilpakmuueckas: peuieHue 3aaad
JIMHEWHOU perpeccuu Ha CO3JaHUE MOJECIU JIHMHEHHOU
perpeccuu, OTBETbI Ha BOIPOCHI
yuuTens (MOBTOpPEHUE Marepuania
MaTEeMaTHKH); BBIIIOJIHEHUE
33JaHusl HAa IOJUHOMMAIBHYIO
perpeccuro, HalnucaHue Koja Ui
MpEeICKa3aHusl 3HA4YEHUs HOBOM
MO/IEJIBIO ¥ IOCTPOEHUE rPpahuKoB
MCXOJHBIX TAHHBIX U MOJEIH.
Kommynuxayuonnas: ydactue BO
(dbpoHTaILHOM 00CyX/IeHUH,
OTBETHI Ha BOIIPOCHI YUUTETIS.
Peghnexcuenas: 3anonnenue nucra
pediiekcuu B KOHIIE YpOKa
26. Knaccudukars. Knaccudukanus, Ananumuyeckas: TOUCK OTBETOB
JIorucTHYeCKast JIOTUCTHYECKAsl perpeccusi, | Ha MpoOJIeMHbIE BONPOCH U
perpeccs (2 | MMHCHHBIH pelIeHNne 3a/1a4; CAMOCTOSTEIBHOE
ypoKa) Kjaccupukarop, COCTaBJICHUE MOJIENH
TUIEPIIIOCKOCTD, JIOTUCTUYECKON pErpeccuu s
OuHapHas kiaccupuKanys, | MpeicKa3aHusl BEPOATHOCTH B
MYJIBTUKIIACCOBAS ommwkaitmue 10 et uieMnyeckoi

KJ1accuuKalus;




JINHENHOE YpaBHEHHE,
KO3 PHULIHEHTHI

JUHEWHOTO  ypaBHEHWUS,
PacIoJIOKEHHUE TOYKHU
OTHOCUTEIIFHO  TIPSIMOH,
OTCTYII O0BEKTA; CO3AHUE,

oOydeHue u OLICHKA
MOJIEIA  JIOTHCTUYCCKOM
perpeccun

Marpuna OIINOOK,
METPUKHU KauecTBa
JIOTHCTHYSCKOM
perpeccuu, MOJICIIb

JIOTUCTHYSCKOM perpeccuu
Ha Python

00JIe3HH cepAla Mo Pa3TuIHBIM

IIpU3HaKaM
Ilpakmuyeckaa:  OTBETbl  Ha
BOIIPOCBHL,  MOJOOpP  IPUMEPOB

3a7a4 KJIacCU(HUKALNU; OTBETHI HA
npoOJeMHbIE  BONPOCH  TpHU
OOBSCHEHHH HOBOTO MaTepHaia;
peleHre 3a/a4 Ha 3aKperuieHHe
HOBOTO Marepuaja 10 TEME;
ydacTue BO (hpoHTanbHOU pabote
Ha 3-eM JTame IepBOro YpOKa;
CaMOCTOSITENIFHOE ~ COCTaBJICHUE
MOJICIIH JIOTUCTHYECKOM
perpeccu (ypok 2)
Kommynukayuonnas: ydactue B
00CYXJICHUU TECTa U OCHOBHBIX
HNOHSATHH  TEMBI; OTBETHl Ha
BOIIPOCHI YUUTEIIS;
Pegnexcusnaa: 3anonnenne
aucTa peIeKcuu B KOHIIE YpOKa

27 JlepeBbst HepeBo peuieHut, | Anarumuyeckas:
penreruii. Yactp | | 7ICMCHTHI JIEPEBbEB: | IOMCK OTBETOB Ha BOIIPOCHI
KOpEHb, JHCTbs; TIyOMHA | yYUTENs PH 00CYKIACHUU HOBOTO
JiepeBa, KaJHbIN | TUIA aJrOPUTMa, IIOUCK OTBETOB
AJITOPUTM, aTpuOyT | Ha NPOOJIEMHbIE BOIPOCHI U
pa3oueHus; SHTPOINMS, | pelIeHUe 3a1au
dbopmya Illennona, | Ilpakmuueckas:
BEPOATHOCTb,  KPUTEpUH | caMOCTOsATENbHAs paboTa C
JxuHn QJITOPUTMOM JI€pPEBa PELICHUM
Kommynurxayuonnas:
y4yacTHe BO (PpOHTAILHOM
00CyXICHUH.
Pegnexcuenasn: 3anonHenue
JucTa peIIEKCUU B KOHIIE YPOKa
28. CityuaifHbIii Jec JIEPEBO peweHuit, | Anarumuueckas:  QpoHTaNbHAs
aTpuOyTHI, paboTta c yuuTeneM Ha 2 3Tamne
3¢ EKTUBHOCTD ypoka
pa3buenus, riyouHa | Ilpakmuueckas: peanu3anus

ACpeBa, HJACA aJIrOpUTMaA

CIIy4aliHOTO jeca,
MIPUHLIMII MYZIpOCTH
TOJINBI, CIy4YaWHBIA Jiec
JUIS  peuleHMsl  3aJadd
KJIaCCHU(PUKAITIHI u
perpeccun

ciydaiiHoro Jsieca Ha Python ¢
nomorsro Random Forest,
napamerpsl Random Forest mst
3a/1a4 KiIaccu(UKauy u
perpeccuu

Kommynurxayuonnas: ydactue B
rpynmoBoii pabore Ha 1 orame
ypoka (OTBETHI Ha BOMPOCHI
pedIIeKCUBHOTO 3¢Ce), ydacTue BO
(dbpoHTANBHON paboTe Ha 2 JTarme
ypoKa.

Peghnexcuenas: 3anonnenue nucra
pedIiekcun B KOHIIE ypOKa




2.0. Knacrepusarus MallluHHOE 00ydeHue 0e3 | Ananumuueckas: pelleHue 3aJaun
YUUTENs, KJIacCUpUKaIM, | Kaacrepusauuu [lpakmuueckas:
KJIacTepu3alys, aJIrOpUTM | PELIeHHe 3aJadyM KiacTepu3alluy,
K-cpennux, LEHTPOUI, | BBIIIOJHEHUE [IPAKTHYECKON
paccrosiHue MEXIy | paboThI.
TOUKAMHU Kommynuxayuonnas:
(bpoHTAIbHOE 00CYKICHUE 3aa4H
KJIaCTEpU3aLINN, BBITIOJIHEHHE
IIPAaKTUYECKON paloThI B
MUKpOTPYIIIE; OTBETHI Ha
BOIPOCHI YUUTEJIS.
Pegnexcusnasa: 3anonnenue
aucTa peIeKCHH B KOHLE YPOKa
2.10. | IIpoexr. MallMHHOE O0ydeHue ¢ | Anarumuueckas: Ipu pa3padoTKe
[pencraBieHue YUUTEIIEM, 3aja4a | MOJEJIM MAIIMHHOIO O0y4eHus
IIPOEKTa KJIacCCU(UKALUU, METPUKU | JUIS pelieHus 3a/1a4u
OLIEHKHU Ka4yecTBa | KilaccupuKauu
Kkiaccupukauuu;  3tansl | /lpakmuueckas: Ipy BBIIOJIHEHUN
pa3paboTku MOJIEJIU | B KOMaH/JIe IPOEKTa 10 pa3paboTke
MaIIMHHOIO Oo0y4eHHs1, | MOJICTTM MAIIMHHOTO OOydYeHHs
aHaJU3 JTaHHbBIX, CO3JaHUE | JJIS peLeHus 3aJjauu
u o0yueHue MOJEIH, KJaccu(uKanuu
oueHka 3¢pdexruBHocTy | Kommynukayuonnas: OTBEThl aH
paboThl MOIETU Bonpocsl yuutens (1 atan ypoka),
oOcyx/1eHue B KOMaH/ie B
IIPOLIECCE BBIIIOJIHEHUS IPOEKTA,
Pegnexcuenas: 3anonnenue
JTUCTa PeIICKCHH B KOHIIC ypOKa
2.11 | [poekr «OcHOBbI | MOHATHE K BHJIBI Ananumuyeckaa: TPU CO3AAHUU
MAIIHHHOTO MaIIMHHOTO 00yYEeHus, CUHKBEMHOB M BU3YyaJbHOW KapThl
00y ICHIs» JMHEeWHas perpeccus, 3HaHUH (06001mEHME,
JIOTUCTHYECKAsl perpeccusi, | cucreMaTh3alus)
JIEPEBbS PEILCHUH, IIpakmuueckas TpU  CO3JAHUU
CIIy4alHBbIi JIec, CHHKBEHHOB M BU3YaJIbHOW KapThI
KJIacTepU3alMs; MOHATHUS, | 3HAHUI.
M3Y4YEHHBIE B pa3Jiene Kommynuxamuenas: o0CyxeHUe
«MatnHHOE 00y4YeHHe» B XOJIC BBINOJIHEHHS 33JaHUN U
Ipe3eHTaluN pe3yabTaToOB
paboThI, OTBETHI HA BOIIPOCHI
Pegnexcuenas: 3anonHeHue
aucTa peIeKCHH B KOHIIE YpOKa
2.12. | Urorosas MOHATHS, W3y4YeHHbIE B | Anarumuueckas: npu
poekTHas pabora | Pasiene «MalHHOe | BBIMIOJHEHUH TeCTa M 3a/laHus
oOyueHue» UTOTOBOW KOHTPOJIBHONH pPabOThHI
Ha KJIaCCU(DMKALIMIO areIbCUHOB U
rpeindpyTos.
IIpaxmuueckas: Py BBINIOJTHEHUH
TecTa MO pa3aeny, 3aJaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.
Pegnexcuenasa: 3anonHeHne
nucTa peIeKCHH B KOHIIE YPOKa.
3. HeiipoceTu. BBenenne




3.1. Beenenue B WCKYCCTBEHHBIN HEUPOH, | AHarumuyeckas: aHaIu3
HENUpoCceTH nH(pOpMaIMOHHAS OCHOBHBIX MOHSTHH U NOJIXOJOB;

MOJ€EJIb UCKYCCTBEHHOTO CpaBHUTEJIbHBII aHaIu3
HEHpOoHa, pa3IMyYHbIX o1X0ax K
MEKHEHUPOHHBIE CBSI3H, MOJICJINPOBAHUIO
HEWPOHHAs CETbh, UHTEJUIEKTYaJIbHON
CTPYKTYPHBIN MOAXO[ K JIeATEIIbHOCTH; IMOMCK OTBETOB Ha
MOZECIIMPOBAHUIO poOJIEMHBIE BOIPOCH! YUUTEIIS
HEUPOHHBIX CETEH, Kommynuxkayuonnas:
HEMPOKOMIIBIOTED, o0CyXJIeHUE MTOHATHI OTBETHI HA
MIEPCENTPOH, BOIIPOCHl YUYWTENS, B TOM YHCIIE
TCHETHYECKUH alroOpuT™, | IpoOJIeMHBIE.
3BOJFOLUOHHBIN MOIX0]T Pedghnexcuenas: 3anonnenue
K MOJIEJIMPOBAHUIO nucTa peIeKcuy B KOHIIE YpOoKa
HEUPOHHBIX CETEH,
KBa3MOMOJIOTHIECKUI
MOAXOM K
MOJEIIMPOBAHUIO
HEWPOHHBIX CETEM,
MOJIEKYJIIPHBIN
KOMIIBIOTEP.

3.2. [Ipoekt HEHpPOHHBIE cetd, | Ananumuueckas: aHaIu3
CTPYKTYPHBIM MOAXOJ K | HOHSTHI; akTyalnu3aluus 3HaHUU O
Oo0y4eHHI0O HeHpoceTed, | MAIMHHOM OOYYeHUH; peIIeHHe
MOJEJIMPOBAHUE YacTHBIX  3a/Jad B  paMKax
JIBYXCIIOMHOM HelipoceTu | pa3paboTKu JIBYXCIIOMHOM

HENPOCETH.

IIpakmuueckas: CO3JJaHUU
MOZIENN MHOT'OCJIOMHOU
HEHUPOCETH.

Kommynuxayuonnas:
00CyXIeHUE TIOHSTHI, OTBETHI HA
BOIIPOCHI YUUTEII.

Oprann3anmoHHO-NeIaArornyecKne ycJoBusl peajau3aluu Kypca

OcBoeHue Bcex TeM Kypca MpeArnoJiaraeT OpraHu3auuio (ppoHTaNbHOW U
rpynnoBoil  pabore yuamuxcsa. IlpenmymiectBeHHO (poHTanbHas pabdora
peann3yeTcs: Ha MEPBOM dTalle ypoKa — dTare MPOBEPKHU BHITIOTHEHHSI TOMAIITHETO
3aJaHusl W aKTyalM3allid 3HAHWM, a TakkKe Ha HJTale 3aKperuieHUs 3HAHHMA.
['pynnoBass paboTta opraHu3yercs HPEUMYIIECTBEHHO Ha JTare 3aKperyieHUs
3HaHWW TpPU pEIICHUWU 3aJaHuil, B OTAENbHBIX CIydasX — Ha 3Tame MPOBEPKU
BBITMIOJIHEHMSI JOMAITHETO 3aJlaHusl U aKTyajJu3aluu 3HaHui. MeToabl MpoOIeMHO-
pa3BUBAIOIIETO O0YUYEHUS UCIIOJIb3YIOTCS Ha ATare U3JI0KEHUSI HOBOTO COJIEp KaHuUs
0 TEME W €ro 3aKperjieHMH Yepe3 CUCTeMY MpOOJEMHBIX BOMPOCOB IO TEME,
JIOTIONIHUTEIBHBIX ~ YTOUHSIOIIMX MPOOJEMHBIX BOINPOCOB U  BBINOJIHEHUE
npoOJIeMHBIX 3a7aHuil. JIOTIONHUTENBHBIM METOAMYECKUM TMOIXOJ0OM SIBIISIETCS
UCTIONb30BaHUE  MOJENIM  «IepeBepHyToe oOydeHue», Korja ydalimecs
CaMOCTOSITENILHO M3YYalOT TEOPETUUECKUN MaTepuai JoMa, a Ha YPOKE MPOXOIUT
ero oocyxaeHue B hpopmare PpOHTAIBHOM Oecebl M 3aKpEIICHUE Yepe3 pelieHre



3a1a4y B Mukporpynnax (no 4-5 yenosek). [Ipu opranuzanuu ypoka 1o Mojaenau
«TepeBepHyTOE OOYyYEHHE» PEKOMEHIYETCS MPOBOAUTH TaKHE YypOKa JABYM
YUUTEISIM, YTO 3HAYUTEIBHO MOBBICUT 3(()EKTUBHOCTh YpOKa, OCOOCHHO B YacTU
oOcyXJiIeHHs yueOHOTO MaTeprala, CaMOCTOSITEIbHO OCBOCHHOTO YUallIUMUCS JIoMa
C TOMOIIbIO BHUACOYPOKOB. PekomeHmyercsi, 4yToObl B OOCYXACHUM MPUHSIIN
y4acTHe BCe yJaluecs.

[Ipu ¢GpoHTaNbHOM BBINOJHEHUM 33JaHUSI  YYUTEIIO PEKOMEHIYETCS
BBITMIOJHATh 33JaHUE MapaJJICNIbHO C YYalllUMHUCA, KOMMEHTHPYS KaXAbIH Iar,
JIEMOHCTPUPYS CBOM 3KpaH uepe3 MPOEKTOP U OO0CYXkasi BBIMOJHEHHUE 3aIaHUS C
YYaIMMHUCS IOCPEACTBOM YTOUHSFOIIUX BOIIPOCOB.

B koHIIe KaXI0r0 ypoKa MpoBOIUTCS 00s3aTeabHas pedaeKcusl.

Hughopmayuonnoe obecneyenue. B yaeOHO-METOIUUIECKII KOMIUIEKT BXOJISAT
CJIEYIOIIE METOUYECKIE U yueOHbIe MaTepUaJIbl:

o Ilporpamma kypca «MckyccTBEHHOro MWHTEIEKT» (0a30BbIN) AJs

ctapieit mkousl (10-11 kmaccsr).

o MeToauueckue peKOMEHIaluu ISl YUUTES.

o IlnanbI-cieHapuM ypoKOB.

o OrnopHsle IPE3EeHTALNN.

o Marepuansl K nporpamMme, cojepKalie 3aJaHus s MPaKTUYECKOW U

CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCsl.
o Pa3gaTtounblii MaTepuan M CCbUIKA Ha HEOOXOAMMBIEC MPUIOKEHUS IS
PaKTUYECKUX padOT, pa3MEIICHHbBIE B IIJIaHAX-CLIEHAPUSAX YPOKOB.
Jns peanuzanMu Kypca Ha OCHOBE MMPOTpaMMbl HEOOXOIMMO HaIU4Ue
CIIEIYIOUIUX MEXHUUEeCKUX CPeoCma:
e KOMIIBIOTEPHOE paboyee MECTO YYUTeNs, MOAKIIOUYEHHOE K CETH
Nutepuer (Wi-Fi unu no kabento),

e INPOEKUMOHHOE OOOpyAOBaHME WJIM HUHTEpPAaKTHBHas  JIOCKa C
BO3MOXKHOCTBIO J€MOHCTPALIUY IPE3CHTALINN;

e KOMIIBIOTEPHI WJIK HOYTOYKH, PACIIOIOKEHHbBIE B KOMITIBIOTEPHOM KJ1acce,
r7le KaxIpl Y4eHHK paboTaeT ¢ YCTPONCTBOM JIMOO HMHIMBUIYaJbHO,
1160 B Mapax;

e KOMIIBIOTEPHI WM HOYTOYKHU KaK ydaluxcs, TaK U YUUTENs! JOJKHbI ObITh
Ha onepannoHHbIX cuctemax Windows/MacOS;

e THUIIOBOC IpPOrpaMMHOE oOecrieueHue, MIPUMEHSEMOE

o01ieo0pa3oBaTeIbHBIMU OPraHU3aLUAMY;

e HHTETPUPOBAHHAS cpena pa3zpaboTKu (IDE) JUTS AA3bIKA

nporpammupoBanus Python;

« Jupyter Notebooks — cpena paspaborkm, i 3amycka (aiioB u3

matepuanoB YMK ¢ komnbrorepa win U3 00J1a4HOr0 XpaHWIKIIA.
Texnuveckue TpeboBanus K IO

1K nnu HOyTOYK Ha 6aze OC Windows, MacOS

Cuctemnsbie TpeboBanuss Windows Cuctemnsbie TpeboBanus MacOS




Oneparmonnas cucrema Windows 7 wim
BBIIIIE

[Tpoueccop Intel® Core Duo wiun
a”HaJorn4Hbii ¢ yacroroi 1,5 I'T' ninn
BBIIIIE

2/4 I'b onepaTUBHOM MaMATH JJII CUCTEM
noJ ynpasienueM 32/64-6utnoit Windows

Onepannonnas cucrema MacOS X 10.10
WM BBILIE

[Tpoueccop Intel® Core Duo wn
aHaJaoruuHkbId ¢ yactoroit 1,5 I'T' mn
BBIIIIE

1,5 I'b oneparuBHo# namstu - [Iponeccop
Intel® Core Duo niy aHaJIOTHYHBIH C

yactotod 1,5 I'T'11 i BhIIIE

e 1,5 I'b onepaTuBHOI aMATH

e Paspemenue skpana 1024x768 unu 6omblie
e Hanuune nHTEpHET-COCAMHEHUS

® H606XO,I[I/IMO HCIOJIb30BATh AKTYAJIbHBIC BEPCUHU OJHOI'O U3 CIICAYIOIIHUX 6pay3ep0B:

Edge, Chrome, Safari, Firefox, Opera

®opmbl aTTECTALIUA

Bce pa3zensl npennonaraioT BEIIOJHEHUE U 3aIUTY TPOEKTOB. [IpOeKTsI 1o
CBOEH NHUJAKTHYECKOW CYIIHOCTH HaleJeHbl Ha (OPMHUPOBAHHUE CIIOCOOHOCTEH,
NO3BOJSAIOMMX 3()(PEKTUBHO [EHWCTBOBATH B pEaJbHON KU3HEHHOW CHUTYallUU.
OOsamass UMM, ydauigecs MOTYT aJalTHPOBATHCA K M3MEHSIOIIMMCS YCJIOBHSM,
OpPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYyallUsAX, padoTaTh B KOMaH/E.

[Tpu paGoTe Haa NPOEKTOM MOSBISETCS HCKIIOYUTENbHAs BO3MOXKHOCTb
(GopMUpPOBaHUA Yy y4YalIUXCsS KOMIIETEHTHOCTH pa3pelieHus: mpoodsieM (IOCKOJIbKY
00s13aTeNIbHBIM YCIIOBUEM pealu3alli MEeTo/a MPOEKTOB B IIKOJE SIBISETCA
pelIeHre ydamuMcss COOCTBEHHBIX MPOOJEeM CpeICTBAMHM MPOEKTa), a TaKkKe
OCBOEHHE CMOCOOOB JAESATENBHOCTH, COCTaBISIOIIUX KOMMYHHKAaTUBHYIO H
UHPOPMAILMOHHYIO ~ KOMIETeHTHOcTH. Ha  yrimyOsneHHOM  ypoBHE  Kypca
IpeyCMOTPEHBI IPOEKTHBIE paObO0ThI HA TeMbI «PerieHne 3a1aun KJIacCuPpUKaun,
«OcHOBBI MamMHHOrO 00y4eHus», «Knacrepuzamusi naHsHeix», «Co3naHue
MHOTOCJIOMHON HeWpoceTh». TeMbl MTPOEKTOB MOTYyT OBbITh YTOYHEHBI Ha
YCMOTPEHHUE YUUTENS U B 3aBUCUMOCTH OT UHTEPECOB YUEHUKOB.

[IpoeKThl ABISIOTCS MEXIPEIMETHBIMU, B OTJIUYME OT MOHOIIPOEKTOB,
YaCTUYHO BBINOJIHSIIOTCA BO BHEYPOUHOE BPEMsI U MOJ] PYKOBOJICTBOM HECKOJIBKUX
CHEIUAINCTOB B Pa3JIMYHBIX 00JIaCTAX 3HAaHMS. Takue MpoeKThl TpeOyIOT OYEHb
KBAJIM(UIMPOBAHHON KOOpJAUHAIIMM CO CTOPOHBI CIIELUAJIMCTOB M CIaXXEHHOM
paboThl MHOTHUX TBOPYECKHUX TpyIIil. MexnpeaMeTHble MPOEKThl MOTYT OBbITh Kak
HEOOJIBIIMMH, 3aTparuBarOIMMU JIBa-TPU NpeaMeTa, TaK U HaNpaBiICHHBIMU Ha
pellieHrne JOCTaTOYHO CJOXKHBIX MpoOjeM, TpeOyIoUmMX CcoaepKaTeabHON
MHTETpali MHOTUX O0J1acTell 3HaHUS.



Ilepeyenb ucnoabzyemoro obopynosanus Llenrpa «Touka pocray:
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