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HosicHuTeIbHAS 3aNIMCKA

PaGouyasi mporpaMmMa 3J1eKTUBHOTO Kypca «CKyCCTBEHHBbII MHTEJIEKT
¢ HCIOJIb30BaHMeM 00opyaoBaHus HeHTpa «Touka pocra» paspadoraHa Ha
OCHOBeE CJIeAYIOUIHNX HOPMATHBHBIX JOKYMEHTOB:
1. denepanbHbIi TOCYAApCTBEHHBIA 00pa30BaTENIbHBIN CTAHAAPT CPEIHETO OOIIETO
oOpa3oBaHusi, YTBEPKAEHHBIN MpUKa3oM MuHHCTEpCTBA 00pa30BaHUS U HAYKHU
Poccuiickoit ®enepaniun ot 17.05.2012 roma Ned413 (¢ u3MEHEHMSIMU U
JOTIOJTHEHUSIMH ).
2. OcHOBHas 00pa3oBaTeNbHAS MpOTpaMMa cpemHero obmero odpazoBanusi [ bOY
COLI «llentp obpazoBanus» r.Uamaescka Camapckoit 00JacTu.
3. [Iporpamma BOCIIUTaHUS rocyAapCTBEHHOTO OI0KETHOTO
00111€00pa30BaTEILHOTO  YUPEKIACHUS Camapckoii  oOylact  cpenHel
oOmeoOpa3zoBarenbHoll  1mKoJbl  «LleHTp oOpa3oBaHus» TOPOJICKOrO OKpyra
Yanaeck CaMapckoit 001acTu.
4. Meronuyeckue pEKOMEHJAMU IO CO3JaHUI0 U (PYHKUMOHHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUsIX, PACIIOI0KEHHBIX B CEIbCKON MECTHOCTHU U
MaJIbIX TOpPOJiax, LIEHTPOB 00pPa30BaHUs ECTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM
HanpaBieHHocTel («Touka pocTta») (YTBEpKAEHBI pacropsbkeHneM MUHHCTEpCTBA
npoceemieHust Poccutickoit @enepanuu ot 12 suBaps 2021 r. Ne P-6) — URL:
http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nata oOparieHus:
10.03.2021)
MecTo npeaMera B y4eOHOM ILIaHe
B yue6GHOM 1u1aHe Ha U3y4eHUE 3J1eKTHBHOI0 Kypca OTBOJAUTCA:
10-11 kmaccei- 1 1 B Heaento (34 Henmenn)
Bcero 68 u.

Kypc «MckyccTBeHHbIN UHTEIUEKT (YriayOJeHHBIM YPOBEHB)» JJI CpeaHen
IIKOJBl  SIBJSIETCS  YIUIyOJIeHHbIM B oOumieil mporpamme «McKyccTBEHHBIM
MHTEJUIEKT» U1 00111€00pa30BaTEeNbHbBIX IIKOJ U MPEJHA3HAYEH JJI TPENOoJaBaHHS
B 10-11 kmaccax. DTOT Kypc NOpoJopKaeT (GOpMUPOBaHUE 3HAHUN YydallUXcCs
CTapIlKX KJIACCOB O CUCTEMAaX UCKYCCTBEHHOI'O MHTEIIEKTa KaK OAHOW 13 Hanbosee
NEPCTIEKTUBHON M PAa3BUBAIOIICHCS 00JacTel HAYYHOTO M TEXHOJOTUYECKOTO
3HaHUA. VCKYCCTBEHHBIM HHTEIJIEKT — CTPATErMYeCKH Ba)XHOE HAIMpPABJICHUE,
kotopoe B HammonansHoit mporpamme «lludpoBas skonomuka Poccuiickoi
denepanun» 0003HAUYEHO B KAYECTBE OJTHOM M3 CKBO3HBIX ITU(POBBIX TEXHOJIOTHIA,
o0ecneunBaroIIUX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpAciel SIKOHOMUKU U
commasibHON ceprl. [lpunstas B 2019 r. HanmmonaneHas crparterus pa3BUTHS
UCKYCCTBEHHOTO HWHTEJUIEKTAa CTaBUT 3aJlayd COBEPIICHCTBOBAHUSI CHCTEMBbI
NOJATOTOBKM KaJpOB B ATOM HANpAaBJICHHM, a TaKXKe pa3pabOTKW W BHEAPEHUS
MOJyJeil N0 MCKYCCTBEHHOMY MHTEJUIEKTY B 00pa3oBaTelbHbIE MPOrPaMMbI BCEX
ypOBHEH, BKJIIOUasi cpeaHee obiiee odbpaszoBaHue. Ha perenrue maHHoOW 3amaud u
HAIpPaBJIEH HACTOALINN KYPC.

CrpyktypHO Kypc «VCKyCCTBEHHBIN MHTEINIEKT (YyriyOJ€HHBIA YpOBEHB)»
BKJIIOYAET TPU B3aMMOCBSI3aHHBIX MOIyJs (pasnena): AHanu3 JaHHbIX Ha Python;
Mammnnoe oOyuenue; Helipocetu. Bpenenue. [locnemnuit momyns (pasmen)


http://www.consultant.ru/document/cons_doc_

«Heipoceru. BeeneHue» sBIsIeTCS HOBBIM, BKJIIFOUEHHBIM TOJIBKO B 3Ty IIPOIPAMMY
yIIIyOJIEHHOTO U3Y4YEHHs] OCHOB CUCTEM MCKYCCTBEHHOT'O MHTEIIEKTA. DTOT MOAYJb
(pa3nen), OpPHUEHTHUPOBAH HAa 3HAKOMCTBO Yy4YallMXCS C  Pa3BUBAIOIIMMCS
HarnpaBieHueM WT-unnyctpunm — HelipoHHbIE ceTu. BTopoil moayine (pasnuen)
«AHanu3 naHHbIX Ha Pythony cBsi3aH ¢ akTyanusanuei v JaabHEHIIUM pa3BUTHEM
3HaHUI ¥ YMEHHI 110 aHanu3y AaHHbIX Ha Python. CdopmupoBaHHbIe y ydanmxcs
3HaHHUA M YMEHHUS [0 3TOMY MOJAYJI0 (paszeny) OyayT B HCIIOJIB30BAHBI IIPU
U3yYEHUHU TPEThero Moayis (pasnena) «MammHHoe oOydeHuey. OCBOEHUE TOro
MonyJis (pasena) HalpaBI€HO Ha pa3BUTHE MPEACTABICHUN O MHOrooOpasuu
HNOJIXOJ0B B pa3pabOTKEe HCKYCCTBEHHOTO WHTEUIEKTa, MX BO3MOXHOCTAX H
OTrpaHMYEHUSX; Ha (POPMHUPOBAHHE 3HAHMM O MAIIMHHOM OOYYEHMM U yMEHMU
IPOEKTUPOBAHUS U pealu3aly MOJAEIN MallMHHOro odydenus Ha Python. Ilpu
M3Y4YEHUU BTOPOTO U TPETHETO MOYJIEH (pa3AesioB) yyallluecs He TOJIbKO Y3HAIOT O
cnenu(pUKe OCHOBHBIX 3a7a4 MAIIMHHOTO OOYy4YEeHHs, HO U HAy4yaTcsl BBIABISTH U
(opMynMpOBATH JAHHBIE 33/1a4M B COOTBETCTBUM C PEATbHBIMU MOTPEOHOCTSIMU B
paznuyHbIX cdepax >KU3HU 4YeloBeKa. JToMy OyIeT CIHOCOOCTBOBATh pEUICHUE
MPaKTUKO-OPHUEHTUPOBAHHBIX 3a]1a4, B TOM YHCJIE€ U HEMOCPEACTBEHHO CBSI3aHHBIX
CO MIKOJBHOM >KHU3HBIO, C H3YYEHUEM JpYrMX Y4eOHbIX IHUCUMIUIMH. B xone
OCBOCHHMSI Yy4eOHOro Marepuana Kypca y ydamuxcss (pOpMUPYETCs YCTOMYMBBIN
MHTEpEC K CUCTEMaM MCKYCCTBEHHOTO MHTEJUIEKTa U 3aKiajplBaeTca 0Oaza aiis
OPOJOJDKEHUS MX M3YYEHHMsT B pPAMKax BHEYPOUHOM JEATEIBHOCTH WIH
JOTIOJIHUTENBHOTO 00pa30BaHUsA, MM CaMOOOpPa30BaHMsS B STOM HAalpaBlICHUH,
HalpuMep,  CaMOCTOATEJIBHOIO  OCBOEGHHMsS  Kypca C  HCIOJIb30BaHUEM
00pa3oBaTeIbHBIX OHJIAMH PEeCcypcoB. DTOT Kypc Takke OyIeT CIocoOCTBOBATH
OCO3HAaHHOMY BBIOOPY Y4YallUMUCSl HaIlpaBJICeHUN JanbHeWlero oOydeHus u
MPO(PECCUOHATIBHON NI€ITEIbHOCTH, CBSI3aHHBIX C HU(POBBIMH TEXHOJOTUSIMHU U
MCKYCCTBEHHBIM MHTEJIEKTOM.

Kypc «WckyccTBeHHBIH MHTEIIEKT (YIIyOJICHHBIH YpPOBEHB)» HOCHUT
MEXIUCUUIUIMHAPHBIA U KOMIUIEKCHBIM XapakTep. C OJHOW CTOPOHBI, B HEM
CUHTE3UPYIOTCSl 3HaHUSA U YMEHHs 00yyarouuxcs, MoJlyueHHbIE paHee Ha YpOKax
MaTeMaTuKH, uHpopmMaTuku, pusuku, Ouosoruu (penieHue 3aaad ¢ Gu3ndeckum u/
WA OMOJIOTHYECKUM coziepkanreM). C Apyroil CTOpOHBL, B CTPYKTYpE 3TOr0 Kypca
OTUETIMBO BBIJIEIAIOTCA W TEOPETUYECKAs] M IMPAKTHUYECKasl COCTaBISIOLINE.
OOyuaroiyecss 3HAKOMSTCS ¢ OOJAcTAMU NMPUMEHEHUS M 0a30BBIMH MOHSITHUSIMU
Kypca, a B X0/1€ JUAAKTUYECKUX UTP U BBINOJHEHHUS MPAKTUYECKUX U MPOECKTHBIX
3aJJaHUM TOJIYYarOT ONBIT AKTUBHOM, TBOPYECKON MHIAMBUAYAIbHOW, IPYIIIOBOU U
KOJUIEKTUBHOM JESATENBbHOCTH MO OCMBICIICHHIO KIIIOUEBBIX 3a/lad MAaIMHHOTO
OoOy4eHHs] ¥ OCHOBHBIX MOJIXOJOB B MPUMEHEHHH MAIIMHHOTO OOYYEHHMS st
CO3J]aHUSI UHTEIIEKTYaJIbHBIX CUCTEM.

Henun um 3amaum kypca «MCKyCCTBEHHBIN HHTENIEKT (yriayO0JeHHbII
YPOBeHb)» B crTapumed mkojge. llenpro usyuenns kypca «VICKycCTBEHHBIN
MHTEJIEKT (YTIyOJICHHBIN YPOBEHB)» SIBISIETCS Pa3BUTHE Y YUAIIMXCS YCTOMYUBOTO
MHTEpeca K OCBOCHUIO JaHHOW 00nacTu 3HaHUU U (popMupoBaHre 0a30BbIX 3HAHUM
0 HayKe O JaHHBIX U MAIIMHHOM OOY4YEeHMH, a TakKe O MHOrooopasuu chep ux
OPUMEHEHUS. 3a0ayu Kypca: pa3BUTHE NPEICTABICHUH O MHOTOOOPAa3UH MOAX010B



B pa3pabOTKe MCKYCCTBEHHOI'O MHTEJUIEKTA, UX BO3MOXHOCTSAX U OTPaHUYEHUSX;
(opMupoBaHHE 3HAHMH O COBPEMEHHBIX IEPCHEKTUBHBIX HAIPaBICHUAX U O
pPa3IMYHBIX MOAXO0JAaX MOJACIUPOBAHUS WHTEIUIEKTYAJIbHOM JEATEIbHOCTH; O
HEHWPOHHBIX CETAX U PEIICHUH 33]1a4 C UX UCIIOIb30BaHUEM; O MAILIMHHOM O0y4YE€HHUU
U chepax ero MPUMEHEHHS;, PAa3BUTHE Yy YYaIIMXCS YMEHHM NMPOCKTHUPOBAHUS U
pealM3aliuid MOJENHM MalIMHHOTO oOyueHuss Ha Python, kKoMMyHHKaIMOHHBIX
YMEHHM M HAaBBIKOB pabOThl B KOMaH/E, YMEHUH CaMOCTOSTEIbHON pabOTHI H
OpraHU3alMOHHOMN KYJIBTYPBI.

HeaeBast ayauToOpUs. OOyuaroiuecs 10-11 KJIACCOB
00111e00pa30BaTeNbHBIX MIKO.

IleHHOCTHBIC OpMEHTHPBI coaepxkaHud Kypca «MCKYyCCTBEHHBIH HHTEJICKT
(yray0s1eHHbI YPOBEHB)»

TexHOIOrnM NCKyCCTBEHHOTO MHTEJUIEKTA IIPOYHO BOLIIM B HAlly KU3Hb U
OYEBHJIHO, YTO C TEYEHUEM BPEMEHU CTENEHBb 3TOr0 MPOHUKHOBEHUS OYJET JIUIIb
yBeIMUYUBaThCA. VICnonb30BaHME HMHTEPHET-TIOMCKA, TOJOCOBBIX IMOMOIIHHKOB,
CEpBHUCOB PACIIO3HABAaHUS M300paKeHUW, OHJIAMH WIp SBISETCS YacThlO Halled
IIOBCEMECTHOM JEHCTBUTENBHOCTH. 3ajadya COCTOMT B TOM, 4YTOOBI MOMOYb
y4dalemMycs 3aHATh 110 OTHOLIEHUIO K OTUM TEXHOJIOIMAM IIO3ULUIO HE ITACCUBHOIO
I10JI30BATEIIs, @ AaKTUBHOI'O TBOPLIA M CO3JaTelIsA, IOHUMAIOIIEr0 CyTh TEXHOJIOTUN
HUCKYCCTBEHHOI'O HMHTEJUIEKTa M CIIOCOOHOTO CcO37aBaTh CBOW, OpPUTMHAJIbHBIC
pemieHuss. O4yeBUIHO, YTO Y€ B OnmxkaiimeM OynaylmieM OT TOTO, HAacKOJBKO
I'PaMOTHO BBIITYCKHUK IIKOJIBI CMOKET KOHCTPYUPOBATh COOCTBEHHYIO CpEly KU3HU
1 IPO(PECCUOHAIBHON JIEATETbHOCTH, B TOM YHCJI€, UHTETPUPYS B HEE TEXHOJIOTUU
MCKYCCTBEHHOTO  MHTEJUIEKTa, OylneT 3aBUCEThb €ro  YCHEIIHOCTh WU
KOHKYPEHTOCHOCOOHOCTh. [lo3TOMYy CTOJIb Ba)XHO OCBOEHHME TEXHOJOTUM
HMCKYCCTBEHHOTO MHTEJIEKTa, XOTs Obl U Ha 0230BOM YpPOBHE.

Kypc «UckyccTBeHHBIM HHTENIEKT (YriayOJeHHbI YpPOBEHbB)» OpPTraHUYHO
MHTETPUPYETCS C MpEeAMETaMH, KOTOpPbIE H3Yy4aroTCs OOydYaroIMMHCS CTaplien
mKoyibl. EcTrecTBeHHBIM 00pa3oM BBITTIAIUT MHTETpalds C JAUCHUILIMHAMU
npenMmeTHon obnactu «MatemaTuka U uHpopmaTuka». PazButue JOru4ecKoro u
AITOPUTMHUYECKOTO  MBILIIJIEHUs, OCYLIECTBIIEMOE HA ypPOKax IO JTUM
JTUCIUTUIMHAM, CIYXKUT 3a7ade (OpPMHUpPOBAHMUS TMPOUYHOM 0asbl, Ha KOTOPOH B
JAJIbHENIIIEM MOKET IPOUCXOAUTh CTAHOBJIEHUE CIIELIUATINCTA 110 UCKYCCTBEHHOMY
VHTEJUIEKTY.

Ilinanupyemble pe3y/ibTaTbl 0CBOCHHS Y4e0HOI0 Kypca

[IpenogaBanne kypca «VICKyCCTBEHHBIM  HWHTENIEKT  (YrJIyOJeHHBIN
YPOBEHB)» HAMPABJICHO HA JOCTUKEHHE TPEX TPYII Pe3yibTaTOB - JTUYHOCTHBIX,
METAIPEIAMETHBIX U IPEAMETHBIX.



1-g1 rpynmna:
JIMYHOCTHBIE

pE3yIbTATHI

1.1. dopMupoBaHue y y4dalerocs MHUPOBO33PEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH WU
ob1ecTBa.

1.2. ®opmupoBaHue y yyamerocsi HHTepeca K JOCTHKEHUSAM HayKH
Y TEXHOJIOTUU B 00JIaCTH UCKYCCTBEHHOT'O MHTEIIEKTA

1.3. ®opmupoBaHue y ydalerocs YCTAaHOBKHA HAa OCMBICIEHHOE H
0e3omacHOe B3aMMOJICHCTBHE C TEXHOJIOTHMSIMH U YCTpOMcTBaMu,
pEaTM30BaHHBIMU HAa OCHOBE IIPUHIMIIOB HCKYCCTBEHHOI'O
MHTEJUIEKTA.

1.4. IlpuoOpereHue  ombITa  TBOPYECKOW  JAESATEIBHOCTH,
OIUPAIOIIEHCS Ha UCIIOIb30BaHUE COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOJIOTUH, B TOM YHCJI€ UCKYCCTBEHHOI'O MHTEIJICKTA.

1.5. ®opMupoBaHue y yyalerocsi ycTaHOBKU Ha COTPYJHHUUYECTBO U
KOMaHIHYIO  pabOTy TpH  pemIeHHH  HCCIEI0BATEIbCKUX,

IpOOJIEMHBIX U H300pETaTENbCKUX 3a/1a4.

2-5

rpymnmna:

MCTalIpCAMCTHBIC

pE3yIBTATEI

ITo3naBarenbHble YY/I:

2.1. VYmenume paborath ¢ uH(pOpMAIMEH, AaHATU3UPOBATH U
CTPYKTYpUpPOBATh MOJyYEHHbIE 3HAHUS U CHUHTE3UPOBATH HOBBIE,
YCTaHaBJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBA3H.

2.2. YMeHus 0OBSACHATH SIBJICHUS, MPOLIECCHI, CBA3M U OTHOIICHUS,
BBIBJSIEMBIE B XOJE IIO3HABAaTEJIbHOM M MCCIEN0BATENIbCKON
JEeSITEbHOCTH.

2.3. YMeHHe AenaTh BBIBOJBI Ha OCHOBE KPHUTHYECKOTO aHAIIM3a
pasHBIX TOYEK 3pEHMs, MOJATBEPXkIaTh MX COOCTBEHHOMU
apryMeHTanuen Wik CaMOCTOSTENBHO TIOJyYEHHBIMU JAHHBIMU.
2.4. YMeHne aHaTH3upOBaTh/peIeKCHpPOBATh OIBIT HCCIICAOBAHUS
(TEOPETUYECKOTO, AMITUPUYECKOTO) HA OCHOBE TPEII0KECHHON
CUTYyalluH, IOCTaBICHHOM 1IEIIN;

2.5. YMeHHEe CTpPOUTh pACCY)KISHHE Ha OCHOBE CpaBHEHUS
MPEIMETOB U SIBJICHHIA.

Perynastusubie YY/I:

2.6. YMeHne 00OCHOBBIBATh 1I€JE€BBIE OPUEHTHPHI U HMPUOPUTETHI

CCbUIKAMHU Ha HEHHOCTH, YKa3bIBasd U 000CHOBBIBasI JIOTUKY.




2.7. YMeHue IIaHupOBaTh HEOOXOIUMBIC ICHCTBUS B COOTBETCTBHUH
¢ y4eOHOI1 U IO3HaBaTeNbHON 3a/1a4eil U COCTaBIATh aJTOPUTM UX
BBITTOJTHEHUSI.

2.8. YMeHHne OnuChIBaTh CBOM OMBIT, OOPMIISiS €ro JUIs Iepeaayu
JIPYTHM JIFOJISIM B BHUJIC TEXHOJIOTUN PEIICHUS MPAKTHUECKUX 3314
OTIpeNIeIEHHOTO Kilacca.

2.9. VYmenue BbIOMpaTh U3 MPEIOKEHHBIX BApUAHTOB W
CaMOCTOSITENIbHO ~ UCKaTh  CPENCTBA/pecypchbl Ui  pEIICHUS
3aJaUN/AOCTIDKEHUsT  LEeNM B XO/A€  HCCIEeNOBaTeIbCKOU
JeSATEIIHOCTH.

2.10. YMeHue npuHUMATh PelIeHUE B UTPOBOU M y4eOHON CUTYaINH
Y HECTH 32 HErO OTBETCTBEHHOCTb.

KommyHnukaruBubie YY/I

2.11. YMmeHue B3aUMOCHCTBOBATh B KOMaH/Ie, YMEHUEM BCTYNaTh B
JTUAJIOT U BECTH €TO0.

2.12 Ymenue coOar0aaTh HOPMBI MyOJIUYHON peyH,

periaMeHT B MOHOJIOTE H JHCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3aJa4eil.

2.13. YMenue onpenensaTh CBOU JACHCTBHS M JCUCTBHS MAPTHEPOB
JUTSI IPOTYKTUBHOM KOMMYHHKAITUH.

2.14. VYMmeHHWe TNPUXOAWTh K KOHCEHCYCY B JTUCKYCCHH HITU

KOMaHJTHOH paboTe.

3-1 rpymmna.
[IpenmeTHbIE

pE3yIbTATEI

3.1. MmeTh mpencTaBieHHE O COBPEMEHHBIX U MEPCIEKTHBHBIX
HAIPAaBICHUSAX MOJEIUPOBAHUS WHTEIIEKTYaTbHOU NESTEIbHOCTH
U O Pa3NUYHBIX MOAXO0JaX K MOAETUPOBAHUIO MHTEIJICKTYalbHOM
JIEATETHLHOCTH.

3.2. YMeTh NPUBOAWTH MPUMEPHI PEHICHUS DPA3IUYHBIX 3a7ad C
UCIIONIb30BaHNEM HEUPOHHBIX CETeH.

3.3. ImeTh mipeicTaBICHHE O HAYKE O JaHHBIX.

3.4. YMeThb BBINIOJNHATH NMEPBUYHBIA aHAINU3 JaHHBIX Ha Python c
ucnonp3oBaHueM Oubnnorek Pandas, Matplotlib, NumPy,
BU3YaIM3UPOBATh JaHHBIE, MCKaTh B JAaHHBIX 3aKOHOMEPHOCTH,
peliaTh MpakTHYeCKHe W UCCIEOBaTEIbCKUE 3a7aud MO aHaIH3y

JaHHBIX.




3.5. HMmerp mpencraBieHus O MHOrooOpa3uu TMOJXOAOB B
pa3paboTKe HMCKYCCTBEHHOTO HHTEIUIEKTa, WX BO3MOXKHOCTSIX U
OTPaHUYEHUSX; O MAIIMHHOM O0y4YeHUH U chepax ero NpuMEHEHHUs

3.6. YMeTb OOBSCHATH pa3HUILy MEXKIY MAlTUHHBIM OOYYEHUEM C
YUUTENEM U 0€3 yUUTEIs.

3.7. BeusBiaATe ¥ hopMynupoBaTh 3aJa4d MAIIUHHOTO OOY4eHUs
JUIL Pa3MYHBIX Ccdep KHU3HM 4YeIOBEKa U B COOTBETCTBUH C
peaNTbHBIMHU TOTPEOHOCTAMU
3.7. ImMeTh mpeAcTaBieHUsI O HETOOOYUYECHHBIX U MEpeo0ydeHHBIX
MOJIENISIX MAIIUHHOTO OOYYEHHsI, YMEThb BBISBISTH MPOOJIEMBI 10
XapaKTepHbIM TIPHU3HAKaM M 3HaThb CHOCOOBI  OOpBOBI  C
nepeoOyueHHeM U HeJ000y4eHHEM MOJIeTICH.

3.8. Hmerp mpencraBieHUsT O CYIIHOCTH pPa0OTBI MOJAEIH
JIOTHCTUYECKON pEerpeccuu M BO3MOXKHOCTSIX €€ MPUMEHEHHS IS
Kiaccu(ukanuu 00BEKTOB; 00 MCIOIB30BAHUN JIEPEBbEB PEIICHUI
B MalIMHHOM OOYUY€HHHU.

3.9. ¥YMmerb co3naBaTh MOAEM JIMHEHHON perpeccun Ha Python ¢
nomotnbio 6nbauoTek pandas, numpy u sklearn
3.10. YMeTh npoeKTHPOBATH M PEATH30BBIBATH MOJIEITH MAIITMHHOTO
oOyuenuss Ha Python ¢ momompi0 HHCTPYMEHTOB OMOIHMOTEKH

sklearn

Y4eOHO-TeMATHYECCKHNH IJIAH

Ne 1.1, HaszBanmue pa3nesia/TemMmbl KoanuecTBo 4acoB
O0mee Teopus IIpakTuka
10 knace

AHaju3 1aHHbIX Ha Python 34 9.0 25,0

1.1. Hayka o gannbix. CTpYKTYypb 1 0,5 0,5
JTAHHBIX

1.2. Pabota co cnickamu Python 1 0,5 05

1.3. Pa6ora ¢  Tabiommamm ~ W® 1 05 0,5
MOJITOTOBKA JTAHHBIX

1.4. Bubnuorexu Python. Bubnuroreka 1 0,5 05
Pandas

1.5. CrpykTypsl naHHBIX B Pandas 1 0,5 0,5




1.6. Crpykrypa nanusix Dataframe 1 0,5 05

1.7. Jloctyn K JaHHBIM B 1 0,5 05
cTpykrypax Pandas

1.8. Pabota ¢ mponyckamu B JaHHBIX 1 0,5 0,5

1.9. PaGota co cTpykTypamu JaHHBIX 1 0,5 0,5
B Pandas

1.10. Onepauuu ~ Hajg  JaHHBIMH. 1 0,5 05
Apudmerndeckue M JIOTUIECKUE
orepanuu

1.11. CTaTUCTHYECKHE JaHHbIC 1 05 0,5

1.12. OmnucarenpHas CTaTHCTHKA 2 1 1

1.13. BubmmoTeka BH3YaIHU3aALMH 1 05 0,5
JAHHBIX

1.14. [Toctpoenue rpadukos 1 0,5 0,5

1.15. [TocTpoenue quarpamm 1 05 0,5

1.16. Hacrpoitka  BHemHero  Buaa 1 1
JrarpaMm

1.17. bubnnoreka NumPy 4 1 3

1.18. IIpoexT «MccnenoBanye 2 2
JTaHHBIX». YacTp 1

1.19. [Ipoext «HccaeqoBanue 2 2
TaHHBIX». YacTs 2

1.20. O06o00meHne U cucTeMaTH3aIus 2 2
OCHOBHBIX MOHATU I TEMBI
«AHanmu3 JTAHHBIX c
ucrnoinb3oBanueM Pythony

1.21. HToroBast KOHTpoJIbHAsA paboTa 2 2

1.22 [ToBTOpEeHue 5 5

11 kaace

2. MammuHHOe 00yueHue 20 7 13

2.1. [MoHATHE W BUAbI MAIIMHHOTO 1 0,5 0,5
o0y4yeHus

2.2. AHanu3 ¥ BU3yalin3anus JaHHbIX 1 0,5 0,5

2.3. bubnuoTexu MaITHHHOTO 1 0,5 05
o0y4yeHus

2.4. JIuneiinas perpeccust 2 1 1

2.5. Henunelinpie 3aBUCUMOCTH 1 0,5 05

2.6. Knaccudukanus. Jloructuaeckas 2 1 1
perpeccust

2.1. HepeBbs pemennii. Yacts 1 2 1 1




2.8. CrydaiiHblii Jiec 2 1 1

2.9. Kunacrepuzanms 2 1 1

2.10. IIpoexkr. IIpencraBienue npoekTa 2 2

2.11 [TIpoekt «OCHOBBI MAIIMHHOIO 2 2
o0y4deHus»

2.12. Hrorosas nmpoekTHas padbora 2 2

3. HeiipoceTu. BBenenue 2 1,0 1,0

3.1 Benenue B HeitpoceTu 2 2

3.2. [Ipoext 4 2

33 IToBTOpEeHUE 6 6
UTOIro 68 10,0 58,0

Coaep:xxanue Kypca

Monayas (pa3aen) 1. Ananau3 nannbix Ha Python
Tema 1.1. Hayka o nmanubiX. CTpyKTypbl AaHHBIX. JlaHHbBIE, HayKa O JaHHBIX,
OTKpPBIThIE JaHHBIC, MUCTOYHUKHU JAHHBIX, CTPYKTYpbl JIaHHBIX (CTEK, MAacCHB,
ouepeib, XAII-Ta0IuIIA).
Tema 1.2. Pabora co crnuckamu Python. CTpyKTypbl HaHHBIX, CIIUCKH, CIIHCOK,
AJIEMEHT CIHMCKA, UHJEKC, OTPULIATENIbHAS UHIACKCAIUA.
Tema 1.3. Pabora ¢ Tabaumamu u moarotoska aanueix. Croucku B Python, onepanmun
HaJl CIIMCKaM#, OCHOBHbBIE METO/IbI 17151 pa0OTHI cO criuckamu. PaboTta ¢ TabimyHbIMU
nanabiMu. DOyakuun MuH(), Makc() u cp3Had() B Excel, mouck, oductka,
npeoOpa3zoBaHue, OpraHu3alus U cOOp JaHHBIX.
Tema 1.4. bubnuoreku Python. bubmuorexka Pandas. Ilouck, ouwncrtka,
npeobpa3zoBaHue, oOpraHu3amuss W cOOp JaHHbIX. buOiamoTexka  s3bIka
nporpamMMmupoBanusi, Ouonuoreku Python, Oubnuorexa Pandas, ummnopt OnbimuoTex.
Tema 1.5. Ctpykrypsl nanueix B Pandas. Ilouck, oumncrtka, mpeoOpazoBaHue,
opraHuzaiusi U cOOp JaHHBIX, CTPYKTYpHl JaHHBIX B Pandas. CTpykTypa maHHBIX
Series.
Tema 1.6. Ctpykrypa nanasix Dataframe. Ctpykrypa nanasix DataFrame, ciioBapb,
cnucok, pynkuus read_csv, metosl head u tail.
Tema 1.7. Jloctyn k qaHHbIM B cTpykTypax Pandas. DataFrame, ¢pyukuus display(),
meTobI 10C 1 iloC. BriBo TaHHBIX MO METKaM M Cpe3aM METOK, HHICKCaM U cpe3am
UHAEKCOB B Series. BeiBoa IaHHBIX MO aTpubyTaM, cpe3aM METOK M JIOTHYECKUM
ycanoBusaM B DataFrame
Tema 1.8. PaGota c nponyckamu B nansbIX. [IpocTas ¢punbrpanus, GyHkius query,
noruyeckue ycinous. [Iponycku gaHHbix, MeTo bl dropna, fillna.
Tema 1.9. PabGota co ctpykrypamu nanHbeix B Pandas. MHdopmarus o gaHHBIX,
metonbl info u describe, yMCOBBIE U KaTeropuagbHble TPU3HAKU. ATPETUPYIOIINE
¢dyukuuu value_counts, unique, nunique, groupby. Metozast min(), max() u mean().
O0benuHeHne TabIuIl C MOMOIIBIO METO/Ia merge, mapameTpsl on U how.



Tema 1.10. Oneparuu HaJ JaHHBIMU. ApU(pMETUUECKUE U JIOTHUYECKUE OTepaluu.
[Ipocreiine apudmerrueckue onepaTopbl, JOTHYECKUE ONEPATOPHI, OTIEpalliX HAJl
cTonbuamu Aatadpeiima, MPUCOSTUHEHUH CepUH K natadpeiiMy; QyHKIIUU query,
str.match, str.contain.
Tema 1.11. Craructuueckue pgaHHbele. Meton describe, 4YHCIIOBBIE H
KaTeropuajibHblEe IOKa3aTend. MUHUMaNbHOE, MAaKCUMAJIbHOE W  CpelHEee
apu(pMeTHYECKOE 3HaYCHUSI, KBAPTUIIU U CTAHIAPTHOE OTKJIOHEHHE.
Tema 1.12. OnucarensHas cratucruka. Meronsr Info, describe, min, max, mean.
YcnoBus ¢unbTpanuu naHHbIX. CTaTHUCTHKA MO KaTerOpUadbHBIM TapaMeTpam,
(buIbTpanys TaHHBIX, CTATUCTUYECKUE METO/IBI.
Tema 1.13. bubnuoTexka BH3yanu3allid [aHHBIX. Busyanusauus AaHHBIX,
npeuMyIlecTBa AuarpaMm U rpagukoB. Bunel muarpamm. bubmmortexkn Pandas,
Matplotlib, Seaborn u noctpoenue rpadukoB W gUarpaMM C IMOMOIIBIO 3THUX
oubnmotek. Metoas! plot, hist, scatter, joinplot, pairplot, countplot.
Tewma 1.14. IToctpoenue rpaduxoB. TUTbI CpaBHEHUN U TUIBI AUMArpamMM, MpaBuiia
opopmieHusi quarpamMmm. Metojasl Oubnnoreku Pandas a1 HACTpONKU BHEIIHETO
Buja rpadukoB. Meronbl Oubnanorekun Matplotlib st moctpoeHust U HaCTPOUKH
BHEIITHETO BHJ1a TPaPUKOB.
Tema 1.15. TToctpoenue auarpamm. MeTozpl hist u scatter, mpUHIUIIBI TOCTPOCHHUS
cTonbuarsix nuarpamm. Oyukius pivot table, Merox bar u ero mapamerpsi.
Tema 1.16. Hactpolika BHemHero Buaa auarpamMM. MeTonbl M MapaMmeTpsl UL
HaCTPONKH BHEIIHETO BUJA TUCTOTPAMM, CTOJIOYATHIX U TOUCUHBIX AUATPaAMM.
Tewma 1.17. bubnuoreka NumPy. bubnmnoreka NumPy, maccuB. Maccus B NumPy,
XapaKTePUCTUKHA MACCHUBOB, UX OTJIMYHUE OT U3BECTHBIX PaHEE CTPYKTYpP JaHHBIX,
pPa3MEpHOCTh MAacCuBa, TUI JAaHHBIX, JIOCTYN K 3JeMEeHTaM MaccuBa. Pabota c
MaccuBaMu NumPy: co3manue, BBIBOJ DJIEMEHTOB MACCHBA, ONEpAMU Hak
MacCHBaMHU.
Tema 1.18. Ilpoekt «Hccnenoanue nanupix». Yacth 1. OCHOBHBIE TOHSATHS TEMBI
«Python nmns Data Science». BeinomHeHne mnpakTUUeCKoW paboOThl IO
UCCIICIOBAHUIO JaHHBIX B OJ10kHOTE Jupyter Notebook.
Tema 1.19. Ilpoekt «Hccnenoanue nanupix». Yacth 2. OCHOBHBIE TTOHATHS TEMbI
«Python myist Data Science». Beimonnenue u npesenTarus npoekrta «ccnenoBanue
TTAHHBIX).
Tema 1.20. O00O0IIEHNE U CUCTEMATU3AIMs OCHOBHBIX MHOHSITHH TEMBI «AHAIN3
JaHHBIX ¢ HCIToNb3oBaHKeM Pythony. Series, DataFrame, cratucTiudeckre METOIbI,
pabota ¢ NumPy. [lonsTus, uzydeHnsie B MmoayJe (pasjaeie) «AHaau3 JaHHBIX Ha
Pythony.
Tema 1.21. UtoroBast KOHTpoJibHast paboTa. OCHOBHBIC MOHITHUSI MOAYJIA (pa3fena)
«Ananu3 nanHbeix Ha Pythony. BeinmonHenue KOHTpOIbHOU padOTHI.

MoayJas (pa3zaen) 2. MamuHHoe 00yyeHHne
Tema 2.1. IlonsTiie U BUABI MAIIMHHOTO OOy4eHMs. MICKyCCTBEHHBIH MHTEIIEKT.
[Toaxoxn, ocHOBaHHBIN Ha MpaBuiax. MammuHoe o0yuyenue. Mcropus pazsutus MU
B urpax. Cdepbl MpUMEHEHUs MAIIMHHOTO 00yuyeHus. OOyueHHEe C YyUHTEleM,
oOyuenue Oe3 yuuTens. 3ajadya perpeccuu, 3aaada kKiaccudukanuu, 3ajada
knactepuszanuu. OTO0p JaHHBIX JJIs1 MOJENIN MAIIMHHOTO O0y4YEeHUsI.



Tema 2.2. AHanu3 W BU3yanu3alus AaHHBIX. MalllMHHOE O0y4YeHHE C YUHUTENIeM,
MalIMHHOEe OOydeHHe 0e3 y4HuTelss, 3ajjaya pPerpeccuu, 3ajaya KiacCUu(PHUKalUu,
3amaua kimactepusanuu. bubmmoreku pandas um matplotlib, ureHue TaOIMUHBIX
JAHHBIX, CTATUCTUYECKUE MOKA3aTEIH, IOCTPOCHHUE THArpaMM.
Tewma 2.3. bubnnoTtexkn MmammHHOTO 00y4YeHUs. MammHHOe 00YYCHHE ¢ yIUTETIEM H
0e3 yuutens, ero mnpeumyiiectBa. IlocTaHoBKa LeTH W 3a/1ay, aHAIW3 JAHHBIX.
OOyuaromias ¥ TPEHMpPOBOYHAs  BBIOODKM, 3ajJadya perpeccud, 3ajada
knaccudukanuu. TectoBas W TpeHHpoBouHast BbIOOpKa. I[lepeoOyuenue,
HeZ000yueHue, ONTUMAalIbHAas MOjeNb, Kpocc-Bamupamnus. buOmmuoreka sklearn,
Tanmbl M METOJAbl TMOCTPOEHUS MOJEIM MaluHHOro oOydyeHuss Ha Python
(pa3meneHue naracera Ha TECTOBBIM W TPEHUPOBOYHBIM, CO3JaHUE MOJEIH,
oOydeHHe MOJIEH, MPOTHO3 PE3yJbTaTa, OLEHKA aJlTOPUTMA).
Tewma 2.4. JIunetinas perpeccust. [lonstre nuHelHOM perpeccuu, neieBas PyHKIus,
JUHEHHOE ypaBHEHUE, TOMOCKEAACTUYHOCTh JAHHBIX. DTalbl CO3JAAHMS MOJIEIN
MAaIlIMHHOTO O0y4YeHHUsl, TOA00P KO3 (HUIIMEHTOB TUHEHHOTO YPABHEHHS.
Tema 2.5. Henuneiinole 3aBucumocTtH. Co3naHue, oOydyeHHE W OIlEHKA MOJICIH
JUHEHHOU perpeccun, BUsyanu3anus naHHbiX Ha Python. Henunevnsiit hyHKImu,
rpaduku Gyukuuii. [lormHOMHAIBHOE TTpeoOpa3oBaHKe JMHEHHOM PErpecCuu.
Tema 2.6. Knaccudpukaums. Jloructuueckas perpeccus. Kiaccudukanus,
JIOTUCTUYECKASI PETPECCHsl, TUHEHHBIN KllacCu(DUKATOP, TUNIEPIUIOCKOCTh, OMHApHAs
Kiaccuukanus, MyJbTHKIaccoBas kiaccupukanus. JIuHeiiHOe ypaBHEHUE,
KO3(PUIIMEHTHl JTUHEHHOTO YpPaBHEHMS, PACIOJOKEHUE TOYKH OTHOCUTEIBHO
npsaMoii, oTcTyn oObekTa. Coznanue, 00ydyeHrue U OLEHKa MOJIENHU JIOTUCTUYECKOU
perpeccud. Matpuia omuOOK, METPUKHA KauecTBa JIOTUCTUYECKOM pErpeccuw,
MO/IeJIb JJOTUCTUYECKOHM perpeccuu Ha Python.
Tema 2.7. [epeBbs pemennii. Yactp 1. Marpuna ommOoK, METPUKH KayecTBa
JIOTUCTUYECKON PEerpeccuu, MoJIeib JIOTUCTHYECKOM perpeccun Ha Python.
Tema 2.8. Cnyuaitneiii nec. JlepeBo pemienuid, atpuOyThl, 3GHEKTUBHOCTH
pazOuenus, TiayOMHA JepeBa, WJes aJIropuTMa CIIy4alHOTO Jieca, TNPUHIIUIL
MYJIPOCTH TOJIMBI, CIyYaWHBIA JieC HJisi pelieHus 3aJadyd Kiaccuukanud u
perpeccuu.
Tema 2.9. Knacrepuzauus. MamuHHoe o0yueHue 0e3 yuutens, KiacCU(pUKalus,
KJIaCTEPHU3ALINS, alTOPUTM K-CpeaHNX, HEHTPOU/, PACCTOSIHUE MEXIY TOUKAMHU.
Tema 2.10. ITpoexrt. IIpeacraBnenue npoekra. MamuHHOE 00y4YeHHUE C YUUTEEM,
3amaya KjiaccupUKalMi, METPUKH OIEHKH KayecTBa Kiaccu(UKauuu. OTambl
pa3pabOTKH MOJIEIN MAIIMHHOTO OOYYEHMsI, aHAJIM3 JaHHBIX, CO3aH1e U 00yUeHHE
MOJIeJH, OlIeHKa 3((HEKTUBHOCTH pabOThl MOJIEIIH.
Tema 2.11. TIlpoekt «OcCHOBBI MaIIMHHOTO OOydeHus» (00OOIIECHUE U
CUCTEMAaTH3allusl OCHOBHBIX MOHATHI TeMbl). [loHATHE W BUABI MAIIMHHOTO
oOyueHus, JTUHENHAsl perpeccus, JIOTUCTUYECKass PErpeccusi, ACpPeBbs pPEUICHHH,
ciay4yaHbld Jec, kiactepusanus. [loHaTusi, u3ydeHHble B Moayie (paszene)
«MarmmuHHOE 00yUeHUEY.
Tema 2.12. UtoroBas npoektHast pabota. [loHsTHs, n3yueHHbIe B MOTyIIe (pa3zerne)
«MammnaHOE 00yueHuey. BrimoTHeHne 1 IpeicTaBIeHne IPOeKTa.

Moayas (pa3aen) 3. BBeaenue B HeiipoceTn.



Tema 3.1. BBenenue B Heipoceru. MckyccTBeHHBIM HEHpPOH, MH(OpMAaIIMOHHAsS
MOJIENIb HMCKYCCTBEHHOTO HEHWPOHA, MEXKHEHUPOHHBIE CBA3M, HEHPOHHAs CETh,
CTPYKTYPHBIM MOAXOJA K MOJEIMPOBAHUIO HEUPOHHBIX CETEH, HEMPOKOMIIBIOTED,
IIEPCENTPOH, TEHETUYECKUM AIITOPUTM, 3BOJIFOLIMOHHBIN ITOAX0 K MOJAEIUPOBAHUIO
HEHUPOHHBIX CETeH, KBa3MOMOIOTUUECKUI TOIX0 ] K MOACTUPOBAHNIO HEUPOHHBIX
CeTel, MOJIEKYJIAPHBIN KOMITBIOTED.

Tema 3.2. Ilpoekr. HeipoHHble ceTH, CTPYKTYpHBIH TOAXOJ K OOYUYEHHIO
HEWpOCETEN, MOJAEITUPOBAHUE IBYXCIOMHOW HEMPOCETH



TemaTnyeckoe NIAHUPOBaHUE ¢ ONpeae/ieHUeM OCHOBHBIX BHI0B YU4eOHOM
NeATeJIbHOCTH

HaumenoBanue
TEMBbI

KpaTKOC coacpkanue

Buabl yueOHoii
IeATeJILHOCTH

AHaju3 1aHHbIX Ha Python

Hayka o naHHBIX.

CrpykTypbl
TaHHBIX

JIaHHbIE, HAYKa O
JAHHBIX, OTKPBIThIE
JaHHBIE, UCTOYHHUKH
JAHHBIX, CTPYKTYpPBI
JTAHHBIX (CTEK, MacCHB,
ouepe.ib, X2I-Ta0IuIa)

Ananumuueckas.
TPAaKTOBOK TIIOHATUSl «HAayKa O
JTAHHBIX», TIONCK OTBETOB Ha
pOOJIEMHBIC BOIIPOCHI YUUTEIIS
Kommynuxayuonnas:
00CyXJIeHUE TPaKTOBOK TOHSTHS
«HayKa O JaHHBIX», OTBETHI Ha
BOIPOCHI YUUTEIS, B TOM YHCIIE
pOOJIEMHBIE.

Ilpakmuueckas: paborta B
MUKporpynnax Ha | stame ypoka
(BBITIOJTHEHUE 3aJJaHHs Ha
OIPOBEPKEHHE WK (haKTUYECKOE
NOATBEPKJIEHHUE  OJHOTO W3
TE3UCOB);  TMOUCK  IMPHUMEPOB
CaTOB-MCTOYHHKOB JTAaHHBIX;
pelieHne MpoOJIeMHBIX 3a1aHUi
Pegprexcusnas:. 3anonnenue mucra
pediiekcuu B KOHIIE ypoKa

aHaJin3

1.2.

Pabota co
cnuckamu Python

CTPYKTYpBbI JaHHBIX,
CIIUCKH, CITUCOK, DJIEMEHT
CIIMCKA, UHJIEKC,
OTpHILIaTENIbHAsS
MHJEKCalus

Oxcnepmuas: o0cyxeHne
JIOMAIITHET0 33/1aHUs U €ro OlleHKa
Ananumuyeckas.: aHa/m3
poOIeMHOMN CUTYalluu 00
OpraHu3alli XpaHEHUs JaHHBIX
(Ha mpuMepax); HamMcaHue KojJa
(oTam 2 ypoka);

Ipakmuueckas. pelieHue
poOJIEMHBIX 3a1aHui;
npakTudeckass pabora (dtanm 3
YpOKa)

Kommynuxayuonnasn: otBersl Ha
BONPOCHI yUYUTENs, y4yacTue B
IPYNIOBOM  OOCYKIEHUU  MpHU
BBITOJIHEHUH 3aJJaHUH.
Pegnexcusnas: 3anomHeHUe IUCTa
pedJuiekcuu B KOHIIE YpOKa

1.3.

PabGora c
TaOIULIAMU 51
IMOArOTOBKA
JTAHHBIX

crucku B Python,
oriepaIiuy HaJl CIUCKaMH,
OCHOBHBIC METO/IbI JIJIS
paboTHI CO CIHMCKaMHU,
paboTa ¢ TaOJINIHBIMH
JTaHHBIMU, PYHKIIUH
MmuH(), Makc() u cp3Hau()
B Excel, mouck, ouncrka,
npeodpa3oBaHue,

Ananumuveckas. aHaIm3
MPOOJIEMHBIX CHUTYallMi, TOUCK
OTBETOB Ha po0GJIeMHbIE
BOMNPOCHI, BBIMIOJIHEHUE 3aJlaHuUs
Ha aHajlu3 JaHHBIX C ITOMOIILIO
byHKIII Excel,; aHaIn3
pe3yIabTaToOB BBITTOJTHEHHS
3amanuii B Excel




opraHu3arus u coop Ilpakmuueckas: BBITIOJTHCHHE
AHHBIX npaktuieckorr  paborer  Excel
Kommynuxayuonnas: OTBETHI Ha
BONIPOCHI  yYUTEINsA, YydacTue B
TPYIIIIOBOM  OOCYXXIEHUU  TpH
BBINIOJTHEHUH 3aJIaHUM.
Pegrexcusnas: 3aro0JIHCHHE
aucta pedIieKCuu B KOHIE YpOKa
14. Bubnmorexu TIOMCK, OUUCTKA, | AHanumuueckas: TOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha poOJIeMHBIE BOITPOCHI
Bubmoreka opranm3anisi ®  cOop | (Hampumep, MPOBECTH AHAJIOTHIO
Pandas JIAHHBIX, OomOnuoreka | OMOIMOTEKa SI3bIKA
SI3BIKA MPOrPaMMHUPOBAHUSI C OOBIYHOU
MIPOrpaMMHUPOBAHHSI, OMOIMOTEKO), COCTaBJICHHS
OnOINOTEKH Python, | mnana aeficTBUH 10 M3YYEHHUIO U
ounbanorexka Pandas, | amanu3y naHHBIX
UMIOPT OHOIHOTEK
Ipaxmuyeckas: BBITTOJTHCHUE
MPaKTUYECKON PabOTHI
Kommynurxayuonnas: oTBETh Ha
BOMPOCHI  YYHUTENsl, YydYacTHE B
IPYIIIOBOM 00CyX/IeHUU
BBITIOJTHEHHOTO JIOMAIITHETO
3a/laHus u B rpoiiecce
BBITIOJIHCHHMS 3aJaHUH.
Pecghnexcusnas: 3aIOTHCHHE
JaucTa pedIeKCHH B KOHIIE YpOKa
1.5. CTpYKTYpBI TOUCK, OUHUCTKA, | AHanumuueckas. aHaIn3
naHHBIX B Pandas npeodpa3oBaHue, BBITTOJIHEHHBIX JIOMAIITHUX
opranuzanuss W cOOp | 3a7aHMil; BBIMIOJTHEHHUE 3a/I1aHUN 110
JTAaHHBIX, CTPYKTYPBI | CTAHIIHSIM.
JTaHHBIX B Pandas, | Ilpaxmuueckas: BBITIOJTHEHIIE
CTPYKTypa AaHHBIX Series | 3aJaHUi 1o CTaHIIMSIM,
BEITIOJTHEHHUE TECTa
Kommynurxayuonnas: oTBeTHl Ha
BOTIPOCHI  yUUTENs, YydJacTue B
TPYNIIOBOM  OOCYXJEHUU  TIpU
BBINIOJTHEHUH 3aJIaHUM.
Peghnexcusnas: 3anonHeHue
aucTa peIeKCHHU B KOHIIC ypOoKa
1.6. CTpykTypa CTPYKTYypa TAHHBIX | DKCnepmHasi: TIOUCK u
nanueix Datafram DataFrame, CJIOBAph, | OOCYX/ICHHE 91113 (03 o
e CIIHCOK, GbyHKIUSA | pe3yabTaTam BBITIOJTHEHUS
read _csv, metonbl head u | 3amanuit
tail Ananumuueckas: aHamn3
BBITIOJTHEHHBIX MTPAKTUIECKHIX

3aJaHuii, TOMCK OMmMOOK M uX
o0ocHOBaHUE, aHaIu3 (parMeHTa
KoJa (3amanue 4),

Ipaxmuueckas: BBITIOJTHEHUE
3aJaHUi Ha CoO3JaHHEe OOBEKTa
DataFrame wu3 cnoBaps u w3




cnucka criuckoB (1 atam ypoka),
BBINOJIHEHNE 3aJaHUi Ha CUMTHLIBAHHME U
BBOJI TaHHBIX, aHATU3 Koxa U T.4. (2 u 3

stanbl ypoka) KOMMYHUKAYUOHHASL:
OTBETHI. HAa BOMPOCHI YUYHUTENS,
ydactue BO (ppoHTanbHOU Oecene
U TPYIIOBOM OOCYXICHHH IIPH
BBITIOJIHCHUH 3aJaHU.
Pecghnexcusnas: 3aI0JIHCHUE
ucTa peIeKCuu B KOHIIE ypOKa

1.7. Jlocryn k nanuei | DataFrame, GpyHkims Ananumuyeckas Ipy BHIIIOTHEHUU
B display(), metossr loc u 3aJaHAN
crpykrypax Panda | 1l0¢; BBIBOJ JaHHBIX 110 Ilpakxmuueckas Npu BBITIOTHCHUU
S METKaM H Cpe3aM METOK, BCeX 3aJlaHuil (MHAMBHUIYaTbHO U
WHJIEKCaM U cpe3am B MUKPOTpYIIax), npu
HHJICKCOB B Series; BBITTOJIHCHUH PaKTUICKON
BBIBO/T JTAHHBIX 1o | paboTBhI.
aTpuOyTaM, cpe3aMm MeTOK | KommyHukayuonuas: OTBETHI Ha
Y JIOTHYECKUM YCJIOBHUSIM B | BOIIPOCHI y4YHUTENS, y4acTHE BO
DataFrame (dbpoHTaATBHOM orpoce "
IPYNIIOBOM  OOCYXIECHUH  IIPH
BBITIOJTHEHHUH 3aIaHHI.
Pegrexcusnas: 3ar0JIHCHHE
nucTta pedIIeKCuu B KOHIE YpOKa
1.8. PaGora ¢ | mpoctas bunbTpanus, | Ararumuueckas PU BHIMIOJTHEHUN
IIPOITYCKAMK B | dyHKUUHA query, | 3agaHui u OTBETOB Ha
JAHHBIX JIOTHYECKUE YCIIOBHS; | TPOOJIEMHBIE BOIIPOCHI.
MIPOMYCKU JaHHBIX, | [Ipakmuueckasi IPU BBHITIOTHEHUU
meTobl dropna, fillna 3a/laHu# B mapax.
Kommynukayuonnas: ydactue BO
(dbpoHTaNbHON Oecene o
00CYKIIEHUTO JIOMAITHETO
3amaHus  (MoAenbp  ypoka - —
nepeBepHyTOe 0O0yUeHue).
Peghnexcusnas: 3aI0JTHEHHE
JaUCTa pedIeKCHH B KOHIIE YPOKa
1.9. PaGota co | mHbOpMAITUS O TaHHBIX, Ananumuyeckasi Ipu BHITIOTHEHUT
CTPYKTypaMu Mertoasl info u describe, NpPaKTUYECKOro  3aJaHusl  Ha
naHHbIX B Pandas YHCIIOBBIC U YTCHHE JaHHBIX W3  TaOJHIIBI
KaTeropuaibHbIe nHbopManuu 00 UTPOKaX

MIPHU3HAKH, arpeTUPYIOIINE
¢ynkuuu: value counts,
unique, nunique, groupby
metoabpl Min(), max() u
mean();00beIMHEeHne
TabMMIL € TOMOUIBIO
METOZIa MErge, mapamMeTpbl
on u how

(yTOONBHBIX KITyOOB, B TOM YHCIIE
¢ npumeHeHueM meto describe();
MpU  BHITIOJIHEHUH 3a/aHUsl  Ha

HUCCIEOBAHUE arperupyrommx
bymrmmit;

Ilpaxmuueckas: TpyU BBIIIOJTHEHUN
3aJIaHHM, B TOM quclie
CaMOCTOSTEIbHBIX u
HCCIIEIOBATEIBLCKUX

MPAKTHYECKUX padoT.
Kommynukayuonnas: ydactue BO
(dbpoHTANTEHOU Oecene 1(0)




00CYXXIIEHUIO JIOMAIITHETO
3ajanus  (MoJenb  ypoka - —
nepeBepHyTOe 00yUYCHHE).
Peghnexcusnas: 3amnonneHue amucra
peduiekcuu B KOHIIE YpoKa

1.10. | Onepauun pan | Opocrenine AHnanumuueckas: npu
JAHHBIMH. apupMeTHIecKue BBITIOJIHEHUH 3a/IaHUM U OTBETOB
Apudmerndeckie | ONEPAaTOPBL,  JIOTHYECKHE | HA YTOYHSIOIME M HPOOICMHbIC
" moruyeckue | OMEPATOPBI, ONEpaluu Haj | BOIPOCHI YUUTETS npu
orepaLuu cTtonbuamu naradpeiima, | BHIMOJIHEHUU  3aJaHUl,  IIpU

MPUCOCIMHEHUN CEPUU K | BBIIIOJIHEHUU 3aIaHUI Ha

natadpeimy; GyHKIUU | JIOTHUECKHE  ONepalud  I[pHU

query, str.match, | dbunbTpanu faHHBIX

str.contain Ilpaxmuueckas: pyu BbIIOTHEHUH
3a1aHUI Ha ITIOBTOPEHHE
apuPMEeTUYECKUX U JIOTHUYECKUX
ormeparopoB B Python; mnpm
BBIIIOJIHEHUHM 33JJaHuld C HOBOU
IIEPEMEHHOMN sum; npu
BBIMIOJTHEHUH 3a/laHui Ha
JIOTUYECKUE orepanuu c
JTAHHBIMU.
Kommynurxayuonnas: yyactue BO
(poHTaTBHOM OOCYKICHHH.
Peghnexcusnas: 3amnoiHeHue amucra
peduiekcuy B KOHIIE ypOKa

1.11. | CratucrHueckue Mmeton describe, uncnoBsle | Anarumuyeckas TIPU OCBOCHHUH
JIaHHBIE " KaTeropuaJibHbIE | CIIOCOOOB BBIYHCIICHUS

MOKa3aTeNy; pa3IMYHbIX CTaTUCTUYECKUX
MUHHUMAJIBHOE, MoKazaTele ©  3aKpervieHUuu
MaKCUMaJbHOE U CpEAHEE | Yepe3 BHINOJIHEHHUE 3aJIlaHUil; TPU
apudmernueckoe CpaBHEHUU CTaTUCTUYECKUX
3HA4YeHUs, KBapTWIM U | MOKa3aTelnel (Ha mpumepe).
CTaHJapTHOE OTKJIOHEeHHUE | [Ipakmuyeckas TpU BBHITOTHECHUN
3a/laHui Ha BBIUHCIICHHE
METUaHbI, CTaHJIAPTHOT'O
OTKJIOHEHHS M KBAPTHUIIH.
Kommynurxayuonnas: yyactue BO
(pOHTaTBHOM OOCYKICHHH.
Peghnexcusnas: 3anonHenue aucra
pedekcun B KOHIIE ypoKa

1.12. | OnucaTenbHas Meroasl info, describe, | Anarumuueckas pU BHIMIOTHEHUN
CTATUCTHUKA min, max, mean, YCIOBHS | 3aJaHUI MPAKTUYECKOUN paOOTHI Ha

dbunpTparun JIAHHBIX, | TPUMEHEHUE CTATUCTHYCCKUX
CTaTUCTHKA 10 | METO/IOB, a TaKXKe npu
KaTeropuaabHBIM COCTaBJICHUH 3aJIaHUs Ha
napamerpaMm, (GUIbTpamus | CIOKHBIE YCIOBUS (PUIBTPAIIUN
JAHHBIX, CTAaTHUCTHYECKHE | JAHHBIX W CTATUCTHYECKUX
METO/IbI METO/IOB.

Ilpakmuueckas Tpu BBITTOJTHEHUH
3aJaHUMN.




Kommynukayuonnas: ydactue BO
(bpoHTATEHOM 00CyXJIeHUU
NpOOJIEMHBIX CUTYaIlil, OTBETHI
Ha BOIIPOCHI, O0OCYXJIEHUE B
rpyImax.

Pegrexcusnas: 3anonnenue nucra
peduiekcuu B KOHIIE YpOKa

1.13. | Bubnmoreka BU3yallM3alusi  JIaHHBIX, | AHaIUmMu4eckas: TPH BBIICICHUN
BH3YAIH3AIHAN MpPEeUMYIIecTBa JUarpaMM | IPEUMYIIECTB BU3YaITU3aI[IH
JAHHBIX u rpaduKoB; BUJBI | TaHHBIX 70 HMX  TaOJIUYHOTO

auarpamM; — OMOJNMOTEKM | MPEACTaBICHUS.
Pandas, Matplotlib, | Ilpakmuueckas: npu BeIIOTHECHUN
Seaborn u mOCTpoeHHE | MPAKTUYECKUX 3aTaHUN B MaJIbIX
rpadukoB M auarpamm ¢ | rpymmnax (1 stam ypoka); mpu
MIOMOIIBIO 9TUX | BBIIOJIHEHUH NPaKTHYECKOM
6ubnuorek, Metonsl plot, | paboTsl (2 aTan ypoka)
hist,  scatter, joinplot, | Kommynukayuonnas: oTBETHI Ha
pairplot, countplot. BOIIPOCHI yUuHTENs, (PPOHTATBHOE
oOCyXIeHne u O0OCyXKJeHHEe B
MaJIbIX TPYIIIIax
Pegprexcusnas: 3anonnenne mucra
pediiekcun B KOHIIE ypoKa

1.14. | Hocrpoerue TUIBl CPABHCHHW W THUIBI | AHAIUMUYECKAds: P BBITOTHECHUH

rpadHKoB JMarpamm, npaBuiia | 3aJlaHUi Ha IIOCTPOCHHUE TPaPHKOB
opopmieHus auarpamMMm; | ¢ TOMOLIbIO  WHCTPYMEHTOB
METO/IBI Ooubmuoreku | Ombnuoreku Pandas (sram 2
Pandas gans  Hactpoliku | ypoka) u 6ubnuoreku Matplotlib
BHEIIHETO BUja rpadukoB; | (3Tam 3 ypoka).
METO/IbI oubmotexu | Ilpaxmuueckas U BHITOTHEHUH
Matplotlib JUIsl | 3aJlaHHi HA TOCTPOCHKE rPpapKOB
MOCTPOEHHUS] U HACTPOMKM | C  TIOMOIIBIO  HWHCTPYMEHTOB
BHEIIHETo BUAa rpadukoB | Oubmmorexu Pandas u
6ubnuorexku Matplotlib.
Kommynukayuonnas: ydactue BO
(bpoHTaTEHOM 00CyX/IeHUU
JIOMAIITHETO 3aJaHus W TIPaBUII
noctpoenus rpaduxoB (1 stan
ypOKa), BBITIOJHEHHBIX 3aJaHHUH
Ha 2 1 3 Tanax ypoka.
Pegrexcusnas: 3anonnenue aucra
pedexkcun B KOHIE ypOKa

1.15. | Iocrpoenue Metonbl hist w scatter, | Anarumuueckas: BBITIOJTHCHUE

JUarpamMm OPUHLUIBl ~ TOCTPOCHMA | 3aJaHM  HA  IOCTPOCHHE B
cTonbuaTeix  auarpamm, | Matplotlib nuarpamm; Ha BbIOOp
byHKUIMsA pivot table, | Buaa cronbuaToil AuarpaMmsl JUis

METOI bar 51 ero
napaMeTpsl

Jy4Illed BU3yaIM3alu JaHHBIX

Ilpakmuueckas: BBIIIOJTHCHHE
33JJaHUd W CaMOCTOSTEIbHOHU
MPaKTUYECKOU paboThI Ha
MOCTPOEHUE CTONOYATHIX

Juarpamm




Kommynuxayuonnas: npu
00CYXKJICHUH JOMAITHETO 3aaHus

(11emecoo0pa3HoOCTh  MOCTPOCHHMS
CTOJNIOYATBIX  JAWMArpamMM, BUIBI
CTOJIOYATHIX ararpamwm,
MOCTIeIOBATEIbHOCTh ILIATOB IO
MOCTPOCHUIO CTOJIOUATHIX
auarpamMm); IpU  OTBETax Ha

YTOUHSIOLIME BOIPOCHI yUUTEIIs
Pegrexcusnas: 3anonnenue nucra
peduiekcuu B KOHIIE YpoKa

1.16. | Hacrpoiika METOJbl M IapaMeTpsl Wi | Anarumuyeckas: npu
BHEIIHEr0  BHja | HACTPOHKH BHEUIHETO | CAMOCTOSTEIbHOM WIM B Iapax
auarpamMm BUJIA, THCTOIPaMM, | BBIIIOJIHEHUU IIPAKTUYECKUX

CTOJNIOYATBIX W TOYEYHBIX | 3aJaHUMN o odopmIeHHIO
JrarpaMm JarpamMm.
Ipakmuueckas:
CaMOCTOSITENIbHASL MM B Iapax
BBITIOJIHEHHE HPaKTUYECKUX
3alaHui 10 oopmieHuo
JarpaMmm.
Kommynukayuonnas: npu
00CYXXJIEHUH JJOMAIIHETO 3aJaHus
(paboTa B mapax)
Pegprexcusnas: 3anonnenne mucra
pediiekcuu B KOHIIE ypoKa

1.17. | BubmmoTeka Ooubamoreka NUumPy, | Ananumuueckasn: pu BBIAEICHUN
NumPy (4) MaccuB; MmaccuB B NumPy, | 1 ¢dopMynupoBaHuu pazauduii

XapaKTEPUCTUKHU MEXJy MacCUBaMM, CEpPUSIMH U
MacCHBOB, UX OTJIMYME OT | natadpeiiMaMiu; Mpu BHIIOTHEHUU
U3BECTHBIX paHee | IpoOJEMHBIX  3aJaHuN;  TpU
CTPYKTYp JIAHHBIX, | BBIIIOJIHEHUH 33JaHUNA HMTOTOBOM
pa3MepHOCTh MAaCCUBA, TUM | KOHTPOJBHOH paboOThl MO TeMme
IaHHBIX, JOCTYTI K | oubmmorexka NumPy.

2JIEMEHTaM MacCHBa; IIpaxmuueckas pU BBIIOJHEHUU
pabdora ¢  wmaccuBamu | Tecta (1 stam 4 ypoka); mnpu

NumPy: co3znanue, BbIBOJ
DJIEMEHTOB MaccHBa,
omnepauuy HaJl MaCCUBAMU

BBITIOJTHEHUH HPaKTHYECKUX
3aJJaHUuH Ha CO3JaHHE MACCUBOB B
Python, npu BBITTOJIHEHUH
KOHTPOJBbHONH paboThl MO TeMme
6ubnuoreka NumPy.
Kommynurkayuonnas: pu
00CYXJIEHUH JOMAIITHETO 3aaHus
(pabota B napax); npu
BBIMIOJIHEHUH 33JaHUH B MaJjbIX
rpynmnax, TIpd  y4acTUH B
oOCyX/JeHuH, TpU OTBETax Ha
BOIPOCHI YUUTEIs

Pegrexcusnasn: 3amonHenne aucTa
pedJuiekcuu B KOHIIE YpOKa




1.18- | ITpoekr OcHOBHbIE TIOHSTUS TeMbl | AHanumuyeckas NPY BHIIOTHEHUN
«HccenenoBanue «Python nst Data Science» | 3amanuii MO HCCIICIOBaHUIO
119 JaHHBIX». YacTb JAHHBIX (BBIMIOJHEHUE MPOEKTa B
1, Yacts 2 MaJbIX IPyIIax).
Ilpaxmuueckas pyu BBIOTHEHUH
MIPOEKTA.
Kommynukamuenas: npu
00CYX/IeHUU JIOMAIITHETO
3alaHusl, OpU  BBINOJHEHUU
MPOEKTa B MAJIBIX TPyIIIax
Pedghnexcusnas: 3anonnenue nucra
pedIIeKCUN B KOHIIE YpOKa
1.20. | O6o6mEenne u | Series, DataFrame, | Anarumuyeckasn: tnpu co3gaHUN
CHCTEMATH3ALMS CTaTHUCTUYECKUE METO/Ibl, | CHHKBEHHOB M BH3yaJbHOU KapThl
OCHOBHBIX pabora ¢ NUMPY; monsiTHs, | 3HAHWIA (0600menHwme,
MOHATHI  Tembl | M3YUYEHHBIE B Kypce | cUCTeMaTH3allus)
«AHanu3 JaHHbBIX | «AHAIM3 JAHHBIX) Ilpaxmuueckass Tpu CO3TAHUU
c CUHKBEWHOB M BU3YaIbHOW KapThl
HCIIONIb30BaHUEM 3HAHUH.
Python» Kommynuxamusnas: obcyxaeHue
B XOJIC BBINIOJIHCHUS 3aJaHUN U
Ipe3eHTaINH pe3yIbTaToB
paboThI, OTBETHI Ha BOIIPOCHI
Pedghnexcusnas: 3anonnenue naucra
pedIIeKCUN B KOHIIE YPOKa
1.21. | Urorosas OCHOBHBIC TIOHATHS TeMBl | AHAIUmMuU4ecKds NPU BHITOTHEHUN
KOHTPOJIbHAS «Python nnst Data Science» | Tecta  u  3aaHWst ~ MTOTOBOM
pabota KOHTPOJIBHON paboTsI o
UCCIIEIOBAaHUIO JlaTa ceTa C
nHpopmanel 0  maccaxupax
Turanuka
Ilpaxmuueckas TIpA BBITIOJTHEHUT
TecTa MO  pasleny, 3aJaHus
WUTOTOBOM KOHTPOJIBHON pabOTHI.
Peghnexcusnas: 3anonnenue nucra
pediekcun B KOHIE ypoKa
2. MammHHoOe 00y4eHue
21. [Mousitve U Buabl | VICKYCCTBEHHBIN Ananumuueckas pu
MAIIHHHOTO WHTEIUIEKT, MOJIXO/I, | CPAaBHUTEIHLHOM aHaJmn3e
0GyueH s OCHOBAHHBIN Ha MpaBWJIaX, | TIOJXOM0B: O0y4EHHE C yIUTEIEM

MaIInHHOE oOyueHue,
ncropust passutus UM B
urpax, chepbl IpUMEHEHHUs

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

3ala4ya perpeccuu, 3anava

KJIaccupUKaIMK,  3a1adya
KJIaCTepU3allHH, otbop
JaHHBIX JJIs1 MOaeiIn

MAaIIMHHOTO O0yYEeHHS

u oOyueHue O3 yuuTens; Mpu
OTBETaxX Ha BOTIPOCHI u
(bpoHTATELHOM 00CyXJIeHUU
BOIIPOCOB T10 TIPE3CHTAIIUH.
Ilpaxmuuyeckas Tpu BBHITIOTTHEHUN
3a/TaHUH MPAKTHIECKON pabOTHI.
Kommynurxayuonnas: oTBEThl Ha
BOIIPOCHI yUYUTENS, Y4acTHE BO
(pOHTaNBHOM OOCYXICHHH MPH
BBINOJTHEHUU 3aIaHUM.
Peghnexcusnas: 3anonnenue nucra
pedaekcun B KOHIE ypoKa




292 AHaIu3 MamwunaHOe 00y4YeHHue ¢ | Anarumuyeckas: TIPA  TIOUCKE
BU3YAIH3ALHS YUHTEIEM, MAIIMHHOE | OTBETOB Ha BOMPOCHI B XO7E
JAHHBIX oOyuenue ©0e3 yuHTens, | OOCYKICHHS BBITIOJITHEHHOTO

3aada perpeccuu, 3ajaavya | JOMAIIHEro 3aaHus, npu
KJIacCU(UKALUKM,  3aja4a | BHITOJHCHUH 3aIaHui
KJIaCTepU3allNY; MPAKTUYECKON pabOTHI.
oubmuoreku  pandas u | Ilpakmuueckas: npu 00CYKICHUN
matplotlib, YTEHUE | BBIIOJIHEHHOTO JIOMAIIIHETO
TaOJIMIHBIX JAHHBIX, | 33JaHusl; TpH  (POHTAIHHOM
CTaTHCTUYECKHE orpoce u Oecene, npu
MOKA3aTeN, TIOCTPOCHHE | BHITOJHCHUH 3aIaHuI
JMarpamMm MPAKTUYECKON pabOTHI.
KommyHnukayuonnas: OTBETHl Ha
BONPOCHI YYUTENs, y4acTHE BO
(poHTaNbHOM OOCYXKICHHH TPHU
BBITIOJTHEHHUH 3aIaHHI.
Pegprexcusnas: 3anonneHue aucra
pedIIeKCUN B KOHIIE YpOKa

2.3. Bubnmorexu Mamunnoe oOyueHue c | Anarumuuyeckas: — OTBEThI  Ha
MAITHHHEOTO yuuTeneM M 0e3 yduTelns, | BOIPOChl (aHaiu3 BOIPOCOB U
06yueHHs ero IPEUMYIIECTBA, | IOUCK OTBETOB) ()POHTAIBHOU

MOCTAaHOBKA 1IEJIM U 3a/1a4, | Oece/pl; aHamu3 rpaduKoB
aHaIN3 JIAHHBIX, | MOJIETIC MAIIMHHOTO OOydYeHUs
oOy4aroras W | IpU  BBIIOJHCHUHM  3aJaHUS
TpeHUpPOBOYHAas BbIOOpKH, | «IIpoGiieMbl B o0y4eHuu
3ajjaua Perpeccuu, 3ajaada | MOJCIIH.
knaccudukanuu, TecroBas | [Ipakmuueckasi: TIOUCK OTBETOB HA
u TPEHUPOBOYHAS | BOIPOCH (PPOHTATIBHOM Oecesbl U
BBIOOpKa, TMepeoOydeHHe, | BOMPOCHI YYUTENS B XOJ€ YpOKa.
Heloo0yueHue, Kommynuxayuonnasn: ydactue BO
ONTUMAaJIbHAS MOJIeTb, | GPOHTATIBHON Oecene o
KpOCC-BaIUALINS; MarepHuaga HpeIblAyIIero YpokKa;
OoubIHMoTEeKa sklearn, | yuactue B 0OCYXIEHHH TpHU
9TaIbl MOCTPOECHUS MOJIETH | BBINOJIHEHUH 3a/1aHus B
MAaIIMHHOTO O0y4YeHHs Ha | MUKPOIpYIIe o aHam3y
Python  (train_test_split, | rpadukos MaIInHHOTO
LogisticRegression, fit, | oOyueHus».
predict) Peprexcusnas: 3aroJTHEHUE
JaucTa peduieKCHH B KOHIIE YpOKa
2.4, JIuHeiitas TIOHSITHE JVHEWHOU | Ananumuueckas. aHamu3 pabOTHI
perpeccus perpeccuy, LeneBas | MOJIEIM  JIMHEWHOM  PEerpeccuu
byHKIIH, JuHEHHoe | (moxoop K03((HpUIIEHTOB
ypaBHEHHE, JTHHEWHOTO YpaBHEHHS C
TOMOCKEIAaCTUIHOCTh HECKOJIbKUMH  N€PEMEHHBIMH);
JAHHBIX; JTallbl CO3JAHMA | aHAJU3 3a/ad4, MPEICTaBICHHBIX
MOJICTIH MAIMHHOTO | yYUTENEeM, BBIOOpD M3 HUX 3adad
o0yueHus, noadop | perpeccuu; 3aJaHUe Ha aHAIU3
kod(urenToB rpadMKoB U BBIOOp M3 HHUX TOTO,

JMHEWHOTO ypaBHEHUS

KOTOpBIM COOTBETCTBYET MOJEIHU
JUHEHHON perpeccuu; aHaju3
TOYEUHBIX Tpaduka U  BBIOOP
cpenu HHX Ha0Oopa JaHHBIX,




NOAXOMSAIINX  JUIA  PELICHHS
3ajayd  JIMHEHHOW perpeccuw;
CO3JaHHE MOJICIM MAIIUHHOTO
oOyuyenus Ha Python.

Ilpakmuueckas: peuieHue 3anad
Ha BBIOOp (W3 MPEACTaBICHHBIX
yuuTEeIEM 3ajay) 3aja4
perpeccun; Ha BbIOOp Habopa
JAHHBIX (mo rpadukam),
TTOIXOISTITIX pelieHus
3a/1a4u perpeccuy;
pa3bop MalIMHHOTO
oOy4JeHus

Kommynukayuonnas: ydactue BO
(bpoHTaTLHOM 00CyX/IeHUU
OCHOBHBIX  BOIIPOCHI  TEMBI -
AUHeWHas (QYHKUUS U JUHEHHOE
ypaBHEHHUE, KOTOpBIC yKe
U3Yy4aJuCh B Kypce MaTeMaTHUKH;
o0CyXJIeHHUE 3a]1a4 10 TpaduKam.
Pegprexcusnas:. 3anonnenne mucra
peduiekcHy B KOHIIE ypOKa

IS
JIMHEHHON
3a7a4u

25. Hemnuueiinpie Coznmanue, oOydyeHue W | Anarumuueckas.: CO3JIaHHue
3aBUCHMOCTH OILIEHKa MOJIEH JIMHEHHOW | MOIeNT JTHMHEMHON perpeccuu Ha
perpeccuu, BU3yaIH3aIis | OCHOBAHUU TPOCTOH TaOIHIBI C
JTAHHBIX Ha  Python; | nanapIMEU 0 3apIuiaTax
HEIMHCWHBIH  (YHKIUH, | COTPYJHUKOB, HAXOJSAIIUXCS Ha
rpaduku GYHKIMN; | pa3HBIX TOJKHOCTSX; HAIMCaHUE
MTOJIMHOMHUATEHOE KOZa.
npeodpa3oBaHue Ilpaxmuueckas: peuieHue 3anad
JINHEMTHOM perpeccuun Ha CO3JaHHUE MOJEJIHA JIMHEHHON
perpeccuu, OTBETHI Ha BOMPOCHI
yuutens (MOBTOPEHHE Marepuala
MaTeMaTHKH); BBITIOJIHEHUE
3aJlaHds  Ha IMOJIMHOMHAIBHYIO
perpeccuio, HalMcaHUe Koja s
MpeJCcKa3aHusl 3HAY€HUs HOBOM
MO/JIEbIO U IOCTPOCHUE TPaPUKOB
WCXOJHBIX TAHHBIX U MOJICIIH.
Kommynuxayuonnas: ydactue BO
(bpoHTATELHOM 00CyX/IeHUH,
OTBETHI Ha BOITPOCHI YUUTEJIS.
Peghnexcusnas: 3anonnenue aucra
pedexkcun B KOHIE ypOKa
2.6. Knaccudurars. Knaccudukanms, AHnanumuyeckasn: TIOUCK OTBETOB
Jlorucruyeckas JOTUCTUYECKAsl perpeccusi, | Ha MpoOJeMHBIE BOMPOCH U
perpeccus (2 | AMHEHHBIHA pelIeHne 3a71a49; CAMOCTOATEIBHOE
ypoKa) knaccudukarop, COCTaBJICHUE MOJIENN
THITePILIOCKOCTb, JIOTUCTHYECKON perpeccud s
OuHapHas K1accuuKaiys, | Mpeacka3aHusi BEPOSITHOCTH B
MYJIBTUKJIACCOBAS ommxkaiimue 10 geT uimemMudeckon

KJIacCU(UKAIINS,




JINHEWHOE ypaBHEHUE,
K02 purmenTsI

JUHEHHOTO  YpaBHEHWH,
pacrosoxeHue TOYKHU
OTHOCHUTEJIBHO  TIPSIMOH,
OTCTYI 00BEKTA; CO3/IaHuE,

oOydeHue U OIlCHKa
MOJCIN  JOTHCTHYECKOM
perpeccuun

Marpurna OIMOOK,
METPUKHU KadyecTBa
JIOTUCTHYECKOU

perpeccuu, MOJICIb

JIOTHUCTHYECKOH perpeccuu
Ha Python

00J1€3HU cepAla Mo pazIu4YHbIM

MpU3HAKaM
Ilpaxmuueckaa:  OTBETHI  Ha
BOMPOCHI,  MOAOOP  IPUMEPOB

3a7a4 Kiaccu(UKaIu; OTBETHI HA
po0IeMHBIE BONPOCHl  TIPH
OOBSCHEHNN HOBOTO Marepuaa,
peleHne 3ajad Ha 3aKperyieHue
HOBOTO MarepHaia II0 TeMeE;
ydactue Bo (poHTaIbHON paboTe
Ha 3-eM JTale MHepBOr0 YpOKa;
CaMOCTOATENIFHOE  COCTABJICHUE
MOJIENN JIOTUCTUYECKOM
perpeccuu (ypok 2)
Kommynukayuonnas: ydactue B
00CYX/ICHUH TeCTa U OCHOBHBIX
NOHATUA  TEMbI; OTBETHl  HA
BOITPOCHI YUHUTEJIS;
Peghnexcusnas: 3anonmnenne
nucTa peIICKCHH B KOHIIE YPOKa

27. JlepeBbs HepeBo pemeHul, | Anarumuueckas:
peurernii. Yacrp 1 | ICMEHTHI JIEPEBLEB: | IOMCK OTBETOB HAa BOIPOCHI
KOpEHb, JIMCThs; TIyOMHA | yUUTENs MPHU 00CYKICHUH HOBOTO
JiepeBa, YKaJHBIA | THIA aJITOPUTMA, IOUCK OTBETOB
AJITOPUTM, aTpuOyT | Ha IPOOJIEMHBIE BOIIPOCHI U
pa3oueHus; SHTPONUS, | peLIeHHE 3aa4
¢bopmyna IllennoHa, | /lpakmuueckas:
BEPOATHOCTb,  KPUTEPHH | caMocTOsATENbHAs paboTa C
JlxuHu AITOPUTMOM JIepeBa peleHu
Kommynukayuonnas:
ydacTue Bo (ppoHTaTEHOM
00CYXIeHUH.
Peghnexcusnas: 3anonnenue
nucTa pedJIeKCUM B KOHIIE ypOoKa
2.8. CotyuaiiHelii 1ec JIEPEBO peuieHuit, | Anarumuueckasn:  QppoHTAIbHAS
aTpuOyTHI, pabora ¢ yudurenem Ha 2 d3Tamne
3pPEeKTUBHOCTD ypoKa
pa3z0uenHus, myouna | Ilpakmuueckas: peanu3anus
JepeBa, WJes alropuTMa | CiiydaiiHoro Jjieca Ha Python c
CITy4alHOTO meca, | nomonbio Random Forest,
MIPUHIIUTT MmyapoctH | mapameTpsl Random Forest ms
TOJITIBI, CIy4YalHBIA JieC | 3a/1a4 KiacCu(UKaAIU 1
JUIS  peUleHHs]  3aJaud | perpeccuu
KJlaccuuKanuu u | Kommynukayuonnas: ydacTue B
perpeccun rpynmnoBoii pabore Ha 1 »dTame

ypoka (OTBETBI Ha BOIPOCHI
pedIIeKCUBHOTO 3CCe), yUacTHEe BO
(dbpoHTANIBHON paboTe Ha 2 3Tame
ypoKa.

Pegnexcusnas: 3anomHeHue IUCTa
pedeKcun B KOHIIE ypOKa




29 Knacrepusarus MaliMHHOe o0yueHue 0e3 | Ananumuueckas: penieHue 3a1auu
yUUTeNs, KiaccupUKays, | Kjacrepusauuu [lpakmuueckas:
KJIacTepu3alysl, aJfOPUTM | pelIeHHe 3aJlauM KJIacTepHU3alHH,
K-cpennux, LEHTPOUI, | BHIIIOJHEHHUE HPaKTHYECKOI
paccrosiHue MEXIY | pabOTHL
TOYKaMHU Kommynukayuonnas:
(bpoHTaTBEHOE 00CYKICHUE 3a1a9U
KJIacTepU3alliH, BBITTOJTHEHUE
PaKTUYECKON paboThI B
MHUKpPOTPYIIIIE; OTBETHI Ha
BOMPOCHI yUUTEIIS.
Peghnexcusnasn: 3anonnenne
aucTa pedIeKCuu B KOHIIE ypoKa
2.10. | ITpoexkr. MallliHHOE O0y4yeHue c | Anarumuueckas: TpHU pa3padbOTKe
[pencrapnenue YUUTENEM, 3a7a4a | MOJEIM MAaIIMHHOTO OO0YyYeHHUs
IIPOEKTa KiaccupuKalui, METPUKH | JUIA peleHHs 3a1aun
OLICHKH KayecTBa | KiIaccu(puKauu
knaccudukanuu;  atansl | [lpakmuyeckas: PYU BBITOIHEHUH
pa3paboTku MOJIENI | B KOMaH/I€ POEKTa 0 pa3paboTke
MAaIIMHHOTO Oo0y4YeHHs, | MOJIEIM MAIIMHHOTO OOYYeHHs
aHaJIW3 JaHHBIX, CO3JaHue | JUIs peleHus 3aaun
1 oOyueHue MOJEIH, KJIaCCH(pUKAIIN
oueHka  3¢ddexruBHOCTU | KOMMYHUKAYUOHHAS: OTBETHI aH
paboThl MOJIETH Bompockl yuutesst (1 atam ypoka),
o0cyxIeHre B KOMaH/Ie B
IPOIECCE BBHIMOIHEHUS POEKTa,
Peghnexcuenas: 3anonnenue
aMcTa pedaeKkcuu B KOHIIE ypoKa
211 [IpoekT «OCHOBBI | HOHSATHE U BUJIBI Ananumuueckaa: TpPU CO3AAHUU
MAaIlIUHHOTO MAIIMHHOTO O0yYEeHHS, CHHKBEIHOB M BU3yaJbHON KapThI
06yUeHIS» TUHEHas perpeccus, 3HAHUU (06o0tIeHME,
JIOTUCTHYECKAsI perpeccusi, | CUCTEMaTH3alus)
JIEPEBbS PEILICHUN, Ilpakmuueckass TpU  CO31aHUU
CIIy4alHBbIi JIec, CUHKBEHHOB M BU3YAJIbHON KapThI
KJIaCcTepHU3alMsL; IOHATHS, | 3HAaHH.
M3Y4YEHHBIE B pa3Jiene Kommynuxamusnas: obcyxnenue
«MatmHHOe 00yueHHne» B XOJIC BBIMOJIHEHUs 33JaHUN U
MIpe3eHTaIH pe3yabTaToB
paboThI, OTBETHI HA BOIIPOCHI
Pedghnexcuenas: 3aroJIHEeHHe
aucta pedIIeKCuu B KOHIE YpOKa
2.12. | Utororas MOHATHS, W3y4YEHHbIe B | Ananumuyeckas: npu
TpoeKTHas pabora | Pasnere «MaruHHOe | BBIIOJIHEHUM TecTa M 3aJaHus
o0y4yeHHue» WUTOTOBOM KOHTPOJBHOW pabOTHI
Ha KJIACCH(PHKAIIMIO alleTbCHHOB U
rpeingpyTos.
Ilpakmuyeckas: IpA BHIIOJTHEHUU
TeCTa 1O pa3leny, 3aJaHus
UTOTOBOM KOHTPOJIBHON pabOTHI.
Peghnexcusnas: 3anonnenne
ucTa peIIeKCUu B KOHIIE ypOKa.
3. Heiipoceru. BBenenne




3.1. BBenenue B HUCKYCCTBEHHBIN HEMPOH, Ananumuueckas: aHaI3
HEUPOCETH nH(pOpPMAITMOHHAS OCHOBHBIX TMOHSITUU U TMOAXOOB;

MOJEJIb UCKYCCTBEHHOI'O CPAaBHUTEIbHBIN aHaJIn3
HEWpOHa, Ppa3IUYHBIX noaxoaax K
MEKHEUPOHHBIE CBSI3H, MOJIETMPOBAHUIO
HEWPOHHAs CETbh, HHTEJUIEKTYaJIbHON
CTPYKTYPHBIN MMOAXO[ K JeATEIbHOCTH; IOUCK OTBETOB HA
MOJIETIUPOBAHUIO MPOOJIEMHBIE BOIIPOCHI YUHTEIIS
HEUPOHHBIX CETEH, Kommynurxayuonnas:
HEUPOKOMIIBIOTED, 00CyKJIeHUE TOHSATUI OTBETHI Ha
MIEPCENTPOH, BOIIPOCHI yUYWTENsS, B TOM YHCIIE
TCHETUYECKUH alTOPUTM, | MPOOJIEMHBIE.
3BOJKOLHUOHHBIN MOIX0] Pecghnexcusnas: 3a0JIHEHUE
K MOJICJIUPOBAHUIO aucta pedIieKcuu B KOHIE YpoKa
HEHUPOHHBIX CETEH,
KBa3MOMOJIOTUYECKUI
MOAXOM K
MOJIETTUPOBAHUIO
HEHUPOHHBIX CETEN,
MOJIEKYJISIPHBIN
KOMITBIOTED.

3.2. [Tpoekt HEUPOHHBIC cet, | Ananumuueckas. aHanu3
CTPYKTYPHBI MOAXOJ K | MOHATUH; aKTyajau3auus 3HAaHUU O
OOy4yeHHIO HeWpoceTel, | MalIMHHOM OOYYeHHMH; pEIIeHUE
MOJICTIUPOBaHNE YaCTHBIX  3a7a4 B  paMKax
JIBYXCJIIOWHOM HEHpoceTH | pa3paboTKu JBYXCIIOMHOMN

HEHUPOCETH.

Ipakmuueckas: CO3JaHuH
MOJEIH MHOT'OCJIOMHON
HEHUPOCETH.

Kommynuxayuonnas:

oOCyXJIeHUE TOHSATUH, OTBETHI Ha
BOIIPOCHI YUHUTEIS.

Oprasu3annoHHO-NEeAATOTHYECKHUE YCJIOBUS Peajin3alun Kypca

OcBocHHME BCEX TeM Kypca MpeArnojaraeT OpraHu3alui0 (POHTATLHON H
rpynmnoBoil  pabore ywammxcsa. IlpeumymiectBeHHO (poHTanmbHas padorta
peayi3yeTcs: Ha IEPBOM 3Talle ypoka — dTare MPOBEPKU BBITIOJHEHUS JOMAITHETO
3aJlaHusl W aKTyalW3allidl 3HaHWM, a TakKe Ha JTarle 3aKpericHWs 3HaHWU.
['pynmoBasi paboTa opraHU3yeTcs IPEUMYIIICCTBEHHO Ha JTale 3aKpeIUICHUS
3HaHUW TIPY PEIICHUH 3aJlaHui, B OTICNIBHBIX CIOy4asX — Ha JTare MPOBEPKH
BBITMOJIHCHHS JOMAIITHETO 3aJlaHus M aKTyalu3aluy 3HaHui. MeTo sl Ipo0IeMHO-
Pa3BUBAIOIIECTO OOYYCHHUS HCIIOJIL3YIOTCS Ha ATAIe U3JI0KESHUSI HOBOTO COACPIKAHUS
0 TEeME M €ro 3aKPEIUICHUH Yepe3 CHUCTEMY MPOOJIEMHBIX BOIPOCOB IO TEME,
JIOTIOJIHATENIBHBIX ~ YTOYHSIONUX MPOOJIEMHBIX  BOIPOCOB W BBIMOJHCHHE
NpOOJIEMHBIX 3adaHui. JIOMOJHUTEIBHBIM METOAMYECCKHM IOJXO0I0M SIBJISCTCS
UCTIONB30BAaHUE  MOJEIN  «IepeBepHyToe oOydeHue», Korma ydarmecs
CaMOCTOSITEIIEHO M3Y4YalOT TCOPETHUSCKUIA MaTepHas JIoMa, a Ha YPOKE MPOXOIHT
ero obcyxaenue B popmare GpOHTATHHON OECeIbl U 3aKpeIICHNE Yepe3 perieHue



3aja4 B MUKporpynmnax (no 4-5 genosek). [Ipu opranuzamnuu ypoka 1o Mojaenu
«TepeBepHyTOEC OOYYCHHE» PEKOMEHAYETCS IPOBOIUTH TAaKWE YPOKa JIBYM
VYHUTEISIM, YTO 3HAYUTEIHHO MOBBICUT 3()DPEKTUBHOCTH YpPOKa, OCOOCHHO B YaCTH
oOcyx1eHnst yaeOHOTro MaTepHalia, CaMOCTOSITEIbHO OCBOCHHOTO YYalllUMHUCS JOMa
C TOMOIIbIO BHUACOYPOKOB. PexomeHnmyercs, 4ToObl B OOCYXXIEHUU MPUHSIN
y4acTHe BCE ydalluecs.

[Ipu ¢GpoHTATLHOM BBINIOJIHEHUM 33JaHUS  YYUTEII0 PEKOMEHIYETCs
BBITIOJIHATD 33JaHUE TapaJlieIbHO C YYallUMHUCS, KOMMEHTUPYS KaXKIbIi Iar,
JIEMOHCTPUPYSI CBOM AKpaH yepe3 MPOEKTOp M O0O0CYK/ask BHIMIOJHEHUE 3aJaHUS C
yUYalUMHUCS MOCPEICTBOM YTOUHSIOIIMX BOIIPOCOB.

B koHIIe KaXXI0T0 YpOoKa IPOBOAUTCS 00s3aTenbHas peduieKkcusl.

Hughopmayuonnoe obecneuenue. B yauedbHO-METOTNIECKUI KOMITJIEKT BXOIST
CJIEYIOIINE METOINIECKUE U YIeOHbIE MAaTEPHUATIBL:

o Ilporpamma kypca «McKkyccTBEeHHOro MHTEIUIEKT» (0a30BbIM) UIs

ctapieit mkoubl (10-11 kmaccsr).

o Meroanueckue peKOMEH AU JIJIs1 YUUTEIIS.

o [lnansi-cuieHapuu ypoKoB.

o OrnopHble Tpe3eHTAIIUH.

o Marepuanbl K nporpamme, CojepKaiiye 3aJaHus s MPaKTHUYEeCKOU U

CaMOCTOATENBbHON pabOThl 00yYarOIIUXCSl.
o PazmgaTounnnii MaTepuan M CCHUIKM Ha HEOOXOJMMBIC TPHIIOKCHUS IS
MPAKTHYECKUX paboT, pa3MeIlleHHBIC B IJIaHAX-CIICHAPUAX YPOKOB.
Jns peanuzainuu Kypca Ha OCHOBE MPOrpamMMbl HEOOXOIMMO HAIMYUE
CIIEYIOIIUX MEXHUYECKUX CPEOCMSE.
e KOMIIBIOTEPHOE paboyee MECTO YUHUTelNs, MOJAKIOYEHHOE K CEeTH
Wurepnet (Wi-Fi unu no xabento),

e TIPOEKIMOHHOE OOOpyJOBaHWE WJIM HWHTEPAaKTHBHAs  JIOCKa C
BO3MOXKHOCTBIO J€MOHCTPAILIUU TIPE3CHTALIN;

e KOMITBIOTEPHI UM HOYTOYKH, PACITOIOKEHHBIC B KOMITBIOTEPHOM KJlacce,
I KOKIbIH y4EeHUK paboTaeT ¢ YCTPOWCTBOM JIMOO WHIAWBHIYAJBHO,
an00 B Mapax;

e KOMITHIOTEPHI HJIM HOYTOYKH KaK YYAIIUXCs, TAK U YIUTENS JOJKHBI OBITh

Ha onepaunoHHbIX cucteMax Windows/MacOS;

e THUIIOBOE porpaMmMHOE oOecrieueHue, pUMEHSIEMOE

001e00pa3oBaTeIbHBIMU OpraHU3aIASIMHU;

e HMHTETPHUPOBAHHASA cpena  pa3paboTKu (IDE) UL sI3bIKa

nporpammupoBanus Python;

« Jupyter Notebooks — cpena paspabGorku, mns 3amycka (HaiioB u3

matepuanioB Y MK ¢ kommbroTepa mim U3 00J1a9HOTO XPaHWIIUIIA.
Texuuveckue TpedoBanus k IO

MK wnu HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremubie TpedoBanus Windows Cucremnsie TpeboBanus MacOS




e Onmeparmonnas cucrema Windows 7 umn -~ | Omneparmonnas cucrema MacOS X 10.10

BBILIIE WU BBIIIE

e [Iponeccop Intel® Core Duo unu e [lIpoueccop Intel® Core Duo nnu
aHaAJIOTHYHBIHA ¢ yacTtoTou 1,5 I'T 11 miu aHaAJIOTHYHEINA ¢ yacTtoToi 1,5 I'T'y mm
BBIIIIE BBIIIIE

e 2/4 T'b onepatuBHO namsatu st cuctem (@ 1,5 T'b oneparuBHoi mamsita - [Tpotieccop
o yrpasienuem 32/64-6urnoit Windows Intel® Core Duo uiIx aHAJIOTHYHBIH ¢
yactoTod 1,5 I'T'11 mim BhIIIE

e 15TI'b oneparuBHOM mamsITH

e Paszpemenue skpana 1024X768 nmu GobIine
e Haymmuue WHTEPHET-COCTUHCHUS

® H606XO,I[I/IMO HCIIOJIb30BATh AKTYAJIbHBIC BEPCHUU OAHOI'O U3 CICAYHOIINUX 6pay3ep013:

Edge, Chrome, Safari, Firefox, Opera

DopMbl aTTECTALAU

Bce paszneinbl npearnonaraT BEIIOJHEHUE U 3aIIUTY POEKTOB. IIpoeKkThI 1o
CBOEHM TUIAKTHUYECKON CYIIHOCTH HalleJieHbl Ha (OPMUPOBAHUE CIOCOOHOCTEM,
NO3BOJISAIOIIUX 3(P(PEKTUBHO JCHCTBOBATH B PEATBHOM >KU3HEHHOM CUTYAalIUH.
OObnagast uMu, yyammecss MOTYT aJalnTHUPOBAaThCA K M3MEHSIOIIMMCS YCIOBUSM,
OpPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTYyalUsX, pad0oTaTh B KOMaH/E.

[Tpu pabGoTe HaA NPOEKTOM MOSBISETCS HCKIIOYUTENbHAs BO3MOXKHOCTb
dbopMHUpOBaHUS Y yYAIIMXCSd KOMIETEHTHOCTH pa3pelieHus mpoosieM (MMOCKOIbKY
00s3aTeNbHBIM YCJIOBHEM peaju3allid METOAa MPOEKTOB B IIKOJE SBISETCA
pelIeHre y4YalluMcsi COOCTBEHHBIX MpPOOJIEM CpEeICTBAMHU MPOEKTAa), a TaKKE
OCBOCHHME CIOCOOOB JAESATENBHOCTH, COCTABJISIOIIMX KOMMYHUKATUBHYIO U
MH(DOpMAIMOHHYIO  KOMIEeTeHTHocTH. Ha  yrioyOineHHOM  ypoBHE — Kypca
MPEeAYCMOTpPEHBI MPOEKTHBIE pabO0ThI HA TeMbI «Pellenne 3anaun Kiaccupukanumy,
«OCHOBBI MamMHHOTO 00yuyeHus», «Knactepuzauus paHHbIx», «Co3naHue
MHOTOCJIOHON He#poceTn». Tembl NPOEKTOB MOTyT OBITh YTOYHEHBI Ha
YCMOTPEHHE YUHTEIS U B 3aBUCUMOCTH OT HUHTEPECOB YUEHUKOB.

[IpOeKThl ABISIIOTCS MEXIPEAMETHBIMHA, B OTJIMYME OT MOHOIPOEKTOB,
YaCTUYHO BBINOJHAIOTCS BO BHEYPOUHOE BPEMS M MOJ PYKOBOJACTBOM HECKOJIBKUX
CHELHAIMCTOB B PA3IUYHBIX 00JIACTSAX 3HaHMS. Takue MPOEKThl TPEeOyIOT OYEHb
KBJIM(ULIMPOBAHHON KOOPJIMHAIMM CO CTOPOHBI CHEIUAIMCTOB W CIAKEHHOU
paboThl MHOTHX TBOPYECKUX Tpymi. MexnpeaMeTHble MPOEeKThl MOTYT OBITh Kak
HEOOJBIIUMH, 3aTPAaruBAIOIIMMHU JBa-TPU MpEAMETa, TaK U HANpaBICHHBIMU Ha
pelieHre JO0CTaTOYHO CJOXKHBIX MpoOsieM, TpeOyroUMX CcojJepKaTebHON
MHTErpallid MHOTHX 00JIacTel 3HAHMS.



Ilepeuenn ncnosbzyemoro ooopyaosanusi Llenrpa «Touka pocray:
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