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IHosicHuTeaLHAA 3aNIUCKA

Kypc «UckyccTBeHHBI HHTEIEKT» (YIJIyOJIGHHBIM YpPOBEHb) IMpeAHa3HaueH JUis
npenonaBanus B 10-11 kimaccax. DToT Kypc mpoaomkaer (GOpMHUPOBAHHE 3HAHUHN YYaIIUXCS
CTapIIMX KJIACCOB O CHCTEMaX MCKYCCTBEHHOTO MHTE/UIEKTa Kak OJHOW W3 Haumboiee
NEpCHeKTUBHOM M pa3BUBAIOMICHCS 00JacTeld HAYYHOTO M TEXHOJOTMYECKOTO 3HAHMA.
HcKycCcTBEHHBIM MHTEIUIEKT — CTPATErMYeCKH BaXKHOE HallpaBiieHue, KoTopoe B HanmonanbHOU
nporpamme «lludpoas sxonomuka Poccuiickoit @eneparnny 0003HaUYE€HO B KA4e€CTBE OJTHOM U3
CKBO3HBIX IHM(POBBIX TEXHOJIOTHH, 00ECHEUNBAIONINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX
oTpaciield SKOHOMHKHU W comuanbHOi cdepbl. [Ipunsaras B 2019 r. HanmonanbHas crparerus
pa3BUTUSL MCKYCCTBEHHOI'O MHTEJUIEKTa CTAaBUT 3a/laud  COBEPLUEHCTBOBAHMS CHCTEMBI
MOJATOTOBKU KaJIpOB B ATOM HAmNpaBleHUH, a TaKkke pa3pabOTKU M BHEIPEHHUS MOMAYJEH IO
HCKYCCTBEHHOMY MHTEIJUIEKTY B 00pa3oBaTeIbHbIE IPOTPaMMBI BCEX YPOBHEH, BKIIIOUAs Cpe/IHEee
obmiee oOpazoBanue. Ha perrenne JaHHOM 33729y ¥ HANPABJICH HACTOSIIIUN KypC.

CrpyktypHO Kypc «MCKyCCTBEHHBIM MHTEIIEKTY» (YriyOJeHHBIA YPOBEHB) BKIIOYAECT TPU
B3aMMOCBSI3aHHBIX MOJIyJs (pasfena): Ananmu3 naHHbix Ha Python; Mammunnoe oOyuenwue;
Heiipocetn. Baenenme. I[locnemnuit momyns (pasmen) «Heiipocetu. Benenue» sBisieTcs
HOBBIM, BKJIFOYEHHBIM TOJBKO B 3Ty HIPOrpaMMy YIJIyOJIEGHHOTO H3Y4YEHMsSI OCHOB CHUCTEM
MCKYCCTBEHHOT'O MHTEIUIEKTa. DTOT MOAYIb (pasien), OpHEeHTUPOBAH HA 3HAKOMCTBO YYalllUXCs
¢ pasBuBaroluMmcs HampasiaeHueM WT-unpyctpum — HEHpoHHBIE ceTd. Bropoit Monyins
(pa3nen) «Ananu3 nanHeix Ha Pythony» cBsizaH ¢ akTyanu3anuei ¥ JaJIbHEHIINM Pa3BUTHEM
3HaHUW M yMEHU# Mo aHanusy JaHHbIX Ha Python. CdopmupoBanHble y yuyamuxcs 3HaHUS U
YMEHUS 10 3TOMY MOAYJI0 (pa3zaeny) OyayT B UCHOIb30BAaHbI IPU U3YUYEHUH TPETHEr0 MOAYJIS
(pazmena) «MamuHHoe oOyudeHue». OcBoeHue ATOro MoAyns (pa3dena) HampaBlIeHO Ha
pa3BUTHE TMPEACTABIEHUH O MHOrooOpa3uu IMOAXO0J0B B pPa3pabOTKE HCKYCCTBEHHOIO
MHTEJIJIEKTA, UX BO3MOXKHOCTSIX M OrpaHMYEHMSAX; Ha (opMHpOBaHHE 3HAHUM O MaIIMHHOM
00y4eHUHU U YMEHUI TPOEKTUPOBAHUS U pear3allii MOJIeIN MalllMHHOTO oOydenus Ha Python.
[Ipy n3ydeHUM BTOPOrO W TPEThEro MOJIYJeW (pa3/ienoB) yyalluecss He TOJIBKO Y3HAIT O
cnenuuKe OCHOBHBIX 3aJad MAalIMHHOIO OOy4YeHMs, HO W HayyaTcsl BBIBIATH U
(bopMynupoBaTh JaHHbIE 33Ja4d B COOTBETCTBUU C PEAJbHBIMHU MOTPEOHOCTSIMH B Pa3IUYHBIX
cdepax XKU3HU YeJIoBeKa. IToMy OyaeT cnocoOCTBOBAThH PELICHUE MTPAKTUKO-OPUEHTHPOBAHHBIX
3a7a4, B TOM 4YHCJIE€ U HEMOCPEACTBEHHO CBSI3aHHBIX CO IIKOJIBHOW XH3HBIO, C M3Y4YEHHUEM
JIpYruX y4eOHBIX AWCIUIUIMH. B X07e OCBOEHHS y4eOHOro MaTepuayia Kypca y ydaluxcs
dbopMupyeTcsi yCTONUYMBBIA UHTEpEC K CUCTEMaM MCKYCCTBEHHOI'O MHTEIUIEKTA U 3aKJaJ(bIBAeTCs
0aza [UIsI TPOJOJKEHMST WX U3Y4YEHHS B paMKax BHEYPOYHOH JI€ATEIbHOCTH WIIU

JOITIOJIHUTCIIBHOT'O O6pa3OBaHI/I$I, niIn CaMOO6pa30BaHI/I}I B OTOM HaAIIPpaBJICHUHU, HAIIpUMED,



CaMOCTOSITEJILHOTO OCBOEHHUSI Kypca C HCIIOJIb30BaHUEM 00pa3oBaTeIbHBIX OHJIAWH PECYPCOB.
OTOT Kypc Takxke OyAeT crocoOCTBOBATH OCO3HAHHOMY BBIOOPY Y4YaIIMMHUCS HAIpPaBICHUN
nanpHeimero o0yd4eHuss W Mpo(ecCHOHATBHOW JAEATENbHOCTH, CBS3aHHBIX C MH(PPOBBHIMU
TEXHOJIOTUSIMH U UCKYCCTBEHHBIM HHTEIIIIEKTOM.

Kypc «VMcKyCCTBEHHBIII MHTEIJIEKT» HOCHT MEXKIUCLUUILIMHAPHBIA U KOMILJIEKCHBIN
xapaktep. C 0JITHOM CTOPOHBI, B HEM CUHTE3UPYIOTCSI 3HAHUS U YMEHUS Y4allluXcsl, OJy4YEHHbIE
paHee Ha ypoKax MareMaTHKu, WH(popMaTHKH, (GU3MKW, Ouonoruu (pemieHue 3aaad ¢
¢du3nyeckuM ¥/ win OuoJoruuecKuM conepkanueM). C Apyroi CTOpOHBI, B CTPYKTYpE 3TOr0
Kypca OTYETJIMBO BBLACISAIOTCS M TEOPETHYECKas W MPAKTUYECKas COCTABIIAIOLIME. Yyaliuecs
3HAKOMSTCS ¢ 00JacTMU IPUMEHEHHUS U 0a30BBIMU MOHATUSMH Kypca, a B X0/1€ JUIAKTHIECKUX
UIP U BBIIOJHEHHUS MPAKTUYECKUX M IPOEKTHBIX 3aJaHUil IOJIyyaloT OIbBIT AaKTUBHOM,
TBOPYECKON MHIMBHUIYaJbHOM, TPYNIOBOW M KOJUIEKTUBHOW JAEATEIBHOCTU IO OCMBICIEHUIO
KJIFOYEBBIX 3aJlad MAIIMHHOIO OOYYEHHUS M OCHOBHBIX IOJAXOJOB B MPUMEHEHMH MAIIMHHOTO
o0Oy4deHus Ui CO3JaHusI UHTEUIEKTYaJIbHbIX CUCTEM.

Hesn u 3amayn Kypca «McKyCcCTBeHHbIH MHTE/LIEKT» B cTapuieid mkoJie. Llenbro
u3yueHust Kypca «VIcKyccTBeHHBIN MHTEIUIEKT (YriIyOJEeHHBIH YpPOBEHb)» SIBISIETCS Pa3BUTHE Y
y4alluxcsl YCTOHYMBOrO MHTEpeca K OCBOCHMIO JaHHOM oOyiacTH 3HaHUN U (opMupoBaHue
0a30BBIX 3HAHUHN O HAyKe O JaHHBIX U MAIIMHHOM OOYY€HHH, a TAaKKe 0 MHOrooOpazuu cdep ux
npUMeHeHHUs. 3adauu Kypca:pa3BUTUE MPEJCTaBICHUNH 0 MHOTOOOpa3uH MOAX0/10B B pa3paboTke
UCKYCCTBEHHOI'O MHTEJUIEKTa, UX BO3MOYKHOCTSIX M OTpaHUYEHHUsX; (OPMHUpPOBAHME 3HAHUH O
COBPEMEHHBIX MEPCHEKTUBHBIX HAMpPaBIEHUSAX W O pPa3IMUYHbIX IOAXOAAaX MOJEIUPOBAHUS
UHTEJJICKTYaJbHOM  JIEATENbHOCTH; O HEHUPOHHBIX CEeTSIX U peleHuH 3adad ¢ HX
MCIIOJIb30BaHUEM; O MAalllMHHOM OOy4eHHM U cepax ero NpUMEHEHUS; pa3BUTHE y Y4allluXcs
YMEHUH NPOSKTHUPOBAHMSA M pealu3aly MOJAEIM MalluHHOro oOydeHus Ha Python,
KOMMYHHUKAIIHOHHBIX YMEHUI 1 HaBBIKOB Pa0OTHI B KOMaH/I€, YMEHUN CAMOCTOSTENbHOM padoThI
Y OPTaHU3allMOHHON KYJbTYPBHI.

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

Mecto kypca «cKyccTBeHHBIH HHTELJIEKT» (YIi1y0JIeHHbIi) B y4eOHOM ILIaHe.
Peanusanus mporpammbl y4eOHOro Kypca MpeayCMOTpeHa B paMKax OTAEIbHOro y4eOHOro
kypca «MHpopManmonHass 06e30mMacHOCTBY MO BBIOOPY W3 oOBeMa dYacoB, (GOPMHUPYEMBIX
camocTrosTenbHO oOpa3oBaTenbHOll opranuszanueii. B MBOY COII Nel um. B.C. Ycrtunosa
nmporpaMma paccuuTana Ha usydenue B 10 u 11 xnmaccax oauH pa3 B HEAEIIO 110 OJHOMY 4Yacy
(Bcero 68 yacor). B MAOY COIII Ne3 um. IlymkuHa nporpamma paccuuTana Ha u3ydenue B 10

KJIacce JiBa pa3a B HEJENIO 10 OJJHOMY 4acy (Bcero 68 4acoB).



[{eHHOCTHBIC OPUEHTHPBI coAepKkaAHUA Kypca « MCKyCCTBEHHbIN HHTEIEKT
(yriiy0J1eHHBI YPOBEHD)»

TexHOIOTUM UCKYCCTBEHHOI'O MHTEJIEKTa MPOYHO BOILUIM B HAIly JKU3Hb M OYEBUIHO,
9TO C TEYCHHEM BpPEMEHH CTEMEeHb JSTOr0 MPOHUKHOBEHUs OYAET JUIIb YBEIUMYUBATHCS.
Hcrnonp30BaHMEe MHTEPHET-TIOMCKA, TOJOCOBBIX ITOMOIIHUKOB, CEPBHCOB paclliO3HABaHUS
M300paKCHUM, OHJIAMH UTP SBIISCTCS YacThIO HAICH MOBCEMECTHOW JACHCTBUTEIHLHOCTH. 3a/1a4ya
COCTOMT B TOM, 4YTOOBI MOMOYb Yy4YalleMyCs 3aHSATh IO OTHOIICHHUIO K JTUM TEXHOJIOTHSIM
MO3UIIMI0 HE TACCUBHOTO MOJIb30BATEIIsl, @ aKTUBHOTO TBOPLIA M CO3/1aTesl, IOHUMAIOIIETO CYTh
TEXHOJIOTM HMCKYCCTBEHHOTO HWHTE/UIEKTa M CIIOCOOHOTO CO37aBaTh CBOW, OpPUTHHAJILHBIC
pemieusi. O4YeBHAHO, 4YTO Y€ B Omwkaimiem OyaymeM OT TOro, HACKOJIBKO TPaMOTHO
BBIITYCKHUK IIKOJIBI CMOXET KOHCTPYHPOBATh COOCTBEHHYIO CPEly *KU3HU M TPOPECCHOHATIBHON
JIeSATETLHOCTH, B TOM UKCJIE, HHTETPUPYS B HEE TEXHOJIOTUU UCKYCCTBEHHOTO MHTEIUIEKTA, Oy/IeT
3aBHCETh €ro YCIEIIHOCTh U KOHKYPEHTOCHOCOOHOCTh. [lo3TOMYy CTONBL Ba)KHO OCBOEHHE
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTA, XOTS ObI M Ha 0a30BOM YpOBHE.

Kypc  «UckyccTBeHHbIH ~ MHTEIIEKT  (YIVIYOJIGHHBIM  YpPOBEHB)»»  OpPraHUYHO
UHTETPUPYETCS C TPEeAMETaMH, KOTOpPbIE M3YYalOTCS YYAIIUMHCS CTapiied  IIKOJBI.
EcrecTBeHHBIM 00pa3oM BBITJIAIUT HWHTErpalys C JUCHUINIMHAMUA TPEAMETHOM 00J1acTh
«Marematnka W uHbOpMaTHKa». Pa3BUTHE JOTMYECKOTO0 W AJITOPUTMHUYECKOTO MBIILICHUS,
OCYIIECTBIISIEMOE Ha YpPOKax IO ATUM JUCHUIUIMHAM, CIYXUT 3a1ade (popMHUpOBaHUS MPOYHOU
0a3pl, Ha KOTOpOW B JaJIbHEHIIIEM MOXET TPOUCXOIUTh CTAHOBJIICHHE CIEIUATUCTA 10

HCKYCCTBEHHOMY MHTEJUIEKTY.

Ilnanupyembie pe3yJbTAThI OCBOCHUA Y4e€0HOI0 Kypca

[TpenonaBanne kypca «lMckyccTBeHHBI MHTENIEKT (YrJIyOJE€HHBIH  YPOBEHB)»

HAIllpaBJICHO Ha HOOCTUIKCHUC TPCX TIPYIIl PE3YIbTATOB - JIMYHOCTHBLIX, MCETAIPCIMCTHBIX H

PEIMETHBIX.
1-g rpynmna: 1.1. dopmMupoBaHue y y4arerocs MUPOBO33PEHUS,
JMYHOCTHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTUs HAyKU H
pe3ynbTaThl oOrmiecTBa.

1.2. cDOpMI/IpOBaHI/IC Yy yqamerocs vHTepeca K JOCTUKCHHUAM HAayKU

Y TEXHOJIOTHH B 00JIaCTH HCKYCCTBCHHOI'O MHTCIIJICKTA

1.3. ®opmupoBaHHE y y4alllerocsi YCTAHOBKM Ha OCMBICIEHHOE




0e30macHOe B3aWMOJICHCTBHUE C TEXHOJOTHUSIMH M YCTPOWCTBaMH,
pcain30BaHHbBIMU Ha OCHOBC IIPHUHIIMUIIOB HCKYCCTBCHHOI'O

HUHTCIIICKTA.

1.4. IlpuoOpereHue  ombITAa  TBOPUECKOH  JEATEIBHOCTH,
onuparoeincs Ha HCIIOJIb30BaHUE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUM, B TOM YHCJIE HCKYCCTBEHHOIO

HUHTCIIJIICKTA.

1.5. ®opMupoBaHKe y y4yalierocss YCTaHOBKM Ha COTPYIHUYECTBO
U KOMaHJIHYIO paboTy TMpH pEIICHWH HCCIEN0BATEIbCKUX,

HpO6J'IeMHBIX u I/1306pCT8.TeJ'II>CKI/IX 3aJa4.

2-51 rpy1ma:
METaIpeIMETHBIC

PE3yIbTAaThL

ITo3naBarenbHble YY/I:

2.1. VYmenme paborath ¢ wuHbOpMalUeH, aHAIU3UPOBATh H
CTPYKTYpPUPOBaTh IOJYyYEHHbIE 3HAHUA W CHUHTE3UPOBATH HOBBIC,

YCTaHaBJIMBATb NPUINHHO-CJICACTBCHHBIC CBA3HU.

2.2. YMeHus oObSICHATH SIBJICHUS, TPOIECCHI, CBSI3M U OTHOIIEHUS,
BBIABIIEMBIE B XOJI€ IIO3HABAaTEJIbLHOW U MCCIENOBATEILCKOM

JACATCIIBHOCTH.

2.3. YMmeHue nenaTh BBIBOJbI Ha OCHOBE KPUTHYECKOIO aHalIM3a
pPa3HBIX TOYEK 3pEeHHs, TMOATBEPXKIaTb MX COOCTBEHHOM

apFYMeHTaHHGﬁ NI CaMOCTOATCIIbHO IMOJTYYCHHBIMU JJaHHBIMH.

2.4. YMeHune aHaau3upoBaTh/pedIeKCUpOBATh OMBIT UCCIICTOBAHUS
(TEOPETUYECKOTO, IMIUPHUYECKOTO) HA OCHOBE MPEI0KEHHON

CUTyaluu, IMOCTaBJICHHOM TSI,

2.5. YMeHHE CTpPOUTh pACCYKJICHHE HAa OCHOBE CpaBHECHMS

MPEIMETOB U SIBJICHHIA.
PerynastuBubie YY/:

2.6. YMeHue 0OOCHOBBIBAThH LIEJIEBbIE OPUEHTUPHI U MPUOPUTETHI

CCbUIKAMHU Ha NCHHOCTHU, YKa3biBad U 000CHOBBIBasI JIOTUKY.

2.77. YMmeHue TUIaHUPOBATh  HEOOXOIWMBIE  JICHCTBUS B




COOTBETCTBUU C YUeOHOW M MO3HABATEIBHOM 3a/1aueii U COCTABIIAThH

AJITOPUTM HX BBITIOJIHCHUA.

2.8. YMeHue onuchiBaTh CBOM OMBIT, OOPMIISSL €ro IS TIepeiadn
JPYTUM JIIOSIM B BHJI€ TEXHOJOTUU PEILICHUS TPAKTUYECKUX 3a7a4

OIMpCACIICHHOI'O KJIacca.

2.9. VYmenue BbIOMpAaTh W3 TPEIJIOKCHHBIX BApUAHTOB U
CaMOCTOSITENIbHO ~ WCKaTh  CPEACTBA/pPecypchl Al pELICHUs
3aJ]aul/AOCTIDKEHUsT  1EeJIM B XOI€  HCCIIEeNOBATENbCKON

JACATCIIbHOCTH.

2.10. YMeHue npuHHMMATh pELIEHWE B UIPOBOM U ydeOHOM

CUTYyalluy ¥ HECTH 3a HErO OTBETCTBEHHOCTD.
KommyHukatusubie YY /|

2.11. YmeHue B3aMMOJIEWCTBOBAaTh B KOMaHJIe, YMEHUEM BCTYyNaTh

B JIMAJIOT U BECTH €TO.
2.12 Ymenue cobaroaaTe HOPMBI MyOTMYHON peydH,

periiaMeHT B MOHOJIOTC HW OUCKYCCMU B COOTBETCTBUU C

KOMMYHUKaTUBHOM 3aJa4eil.

2.13. YMeHue omnpenenarb CBOM AEHUCTBUS U JEHCTBUS MapTHEPOB

JJIsA HpOILYKTI/IBHOI\/’I KOMMYHUKaAIIUH.

2.14. YMmeHue npuxoIuTh K KOHCEHCYCY B JHUCKYCCUU WIH

KOMaHJIHOH padore.

3-s1 Tpymma.
IIpenmerHbie

pe3yIbTaThl

3.1. NmeTh mpencTaBICHHE O COBPEMEHHBIX W MEPCHEKTHBHBIX
HaIIPaBJICHUAX MOJEIUPOBAHUSA UHTEIUIEKTYaJIbHON AEATEIBHOCTU
U O Pa3siIUYHBIX IOAXO0JAaX K MOJEIUPOBAHUIO MHTEIUIEKTYaIbHON

ACATCIIBHOCTH.

3.2. YMeTb NpPHUBOAMTH MPHUMEPHl PEIICHHUS PA3IUYHBIX 3a/1adu

C UCIOJIb30BAaHUEM HEUPOHHBIX CETEM.
3.3. UmeTh nipeacraBiieHUE O HAyKe O JaHHBIX.

3.4. YMeTh BBINOJHATH MEPBUYHBIA aHaIM3 JaHHBIX Ha Python c




ucrionp3oBanueMm Oubmmorek  Pandas, Matplotlib, NumPy,
BI/I3yaJII/I3I/IpOBaTb JaHHBbIC, HCKAaTb B JaHHBIX 3aKOHOMepHOCTI/I,
peliaTh MPaKTHYEeCKHe W UCCIEAOBATEIbCKUE 3a7aud MO aHAIH3y

JaHHBIX.

3.5. HWmerp mnpexacraBieHUss O MHOrooOpa3uu IOAXOIOB B
pa3paboTKe HCKYCCTBEHHOI'O HHTEIUIEKTa, UX BO3MOXKHOCTSX H

OTpaHHYEHUSX; O MAIIMHHOM O0Y4YeHHH U cepax ero mpuMeHeHus

3.6. YMeTh OOBACHATH Pa3HUILy MEXIY MAIIMHHBIM OOy4Ye€HHEM C

yuuTeneMm u 6e3 yuuTes.

3.7. BeusBiATE M POPMYTUPOBATH 3a/1a4d MAIIMHHOTO OOYYEHUs
JUIA PasIUYHBIX cdep KHU3HH 4YeJIOBeKa M B COOTBETCTBUH C

pC€ajlbHbBIMHU HOTpe6HOCT5IMI/I

3.7. ImeTb npeacTaBieHUsI O HEJOOOYUEHHBIX U MEPe00yUEHHBIX
MOJIETISIX MAIIMHHOTO OOY4Y€HHS, YMETb BBISBJISATH MPOOJIEMBI IO
XapakTepHbIM MpHU3HAKaM M 3HaTb CIOCOOBI  OOpBOBI €

nepeodydeHreM U HeI00OydeHUEeM MOJIETIeH.

3.8. HMmerp mnpenctaBieHUss O CYIIHOCTH pabOThl MOJENU
JIOTUCTUYECKON PErpeccuy M BO3MOXKHOCTAX €€ NMPUMEHEHMS IS
KJIacCU(UKALUU 00BEKTOB; 00 UCIOJIB30BAaHUU JIEPEBLEB PELICHUM

B MaIlIMHHOM OOYYEeHUH.

3.9. YMerb coznaBaTh MOJENH JMHEHHON perpeccun Ha Python c

nomoInbio 6nbauoTek pandas, numpy u sklearn

3.10. VYmeTp mNpOEKTHUPOBaTH M  PEAJMU30BBIBATH  MOJEIH
MalmHHOrO o0yueHuss Ha Python ¢ momompbio MHCTPYMEHTOB

ounoimorexu sklearn

Y4yeOHO-TEMATHYECCKUN TIJIAH

Ne .. HasBanmue pa3nesna/TemMmbl KoanuectBo yacos
O01ee Teopus IIpakTuka
1. AHajau3 1aHHbIX HA Python 35 13 22




1.1. Hayka o panHbIX. CTpyKTypHI 1 1
JAHHBIX

1.2. Pa6ota co criuckamu Python 1 1

1.3. Pa6ora c TaOIUIIAMH. 15 1,5
[ToaroroBka qaHHBIX

14, bubmuorexu Python. bubnuoreka 1 1
Pandas

1.5. CrpyxTypsl nanHbix B Pandas 0,5 0,5

1.6. Crpyktypa nannbix Dataframe 0,5 0,5

1.7. Hocryn K JTaHHBIM B 0,5 0,5
cTpykTypax Pandas

1.8. PaGora c mponyckamu B JaHHBIX 0,5 0,5

1.9. PaboTa co CTpyKTypaMu IaHHBIX 0,5 0,5
B Pandas

1.10. Onepanuu HaJ JTaHHBIMU., 2,5 2,5
ApudmeTnueckue U JOTHYECKUE
orieparuu.

1.11. CraTucTHYECKHE TaHHBIE 1 1

1.12. OmnucarenpHas CTaTUCTUKA 1 2

1.13. bubnnoreka BU3YyaIIN3aLUH 0,5 0,5
TAaHHBIX

1.14. ITocTpoenue rpagukos 0,5 0,5

1.15. [TocTpoenue nuarpamMmm 0,5 0,5

1.16. Hacrtpoiika  BHemHero  BuJa 1
auarpamm

1.17. | Bubnuoreka NumPy 1 3

1.18. [Tpoext «Mccnenosanue 1
JTaHHbIX». YacTe 1

1.19. [Tpoext «Mccnenosanue 1

JaHHBIX». YacTb 2




1.20. OO6o0meHne U cucTeMaTH3anus 2 1 1
OCHOBHBIX MOHSITUN TEMBI
«AHanu3 JTAHHBIX c
ucnoibp3oBanueM Pythony
1.21. Hrorosas koHTpobHAs paboTa 1 1
2. MammuHHOe 00y4eHHe 26 12 14
2.1. [TonaTne MamIMHHOTO OOydYEHUS. 2 1 1
Buner MammHHOTO 00y4eHUS
2.2. Ananu3 nanabiX. Busyanuzanus 2 1 1
JTAHHBIX
2.3. bubnunoreku MAaIIMHHOTO 2 1 1
oOyueHus
2.4, Jlunelinas perpeccus 2 1 1
2.5. Henuneiinbie 3aBucuMoCTH 2 1 1
2.6. Knaccudukanus. Jlorucruueckast 2 1 1
perpeccus
2.7. HepeBbs pemiennid. Yacts 1 2 1 1
2.8. CrnyyaitHblii ec 2 1 1
2.9. Kunacrepuzanus 2 1 1
2.10. IIpoexkr. IIpencraBienue npoexkra 3 1 2
2.11. IIpoekt «OCHOBBI MAaIIMHHOTO 2 1 1
o0yueHus»
2.12. OO6o6menre U cucTeMaTH3alus 2 1 1
OCHOBHBIX MOHSITUN TEMBI
«MamuHaHOE 00ydeHUE)»
2.13. Hrorosast mpoekTHast pabota 1 1
3. HeiipoceTu. BBenenne 7 4 3
3.1 Brenenue B Helipocetn 2 2
3.2. ITpoext 3 1 2




3.3. O00011IeHE W CHUCTEMAaTU3aLus 2 1 1
OCHOBHBIX IMOHATHH TEMBI
«Hetipoceru. Beenenue»

UTOIro 47 18,0 29,0

Conepskanue Kypca

Monayasb (pa3aea) 1. AHaau3 q1aHHbIX Ha Python
Tema 1.1.Hayka o mnanubeix. CTpyKTypbl 1aHHbIX. JlaHHBIE, HAyKa O TAaHHBIX, OTKPBITHIC JaHHBIC,

UCTOYHUKHU AaHHBIX. CTPYKTYpBI JaHHBIX (CTEK, MACCUB, OU€pe/lb, X3I-Ta0IHIIA).

Tema 1.2.Pabora co ciimckamu Python. CTpyKTypsl JaHHBIX, CHUCKH, CIIUCOK, SJIEMEHT CITUCKA,
WHJIEKC, OTpULIATEeNIbHAS WHICKCALINS.

Tema 1.3.Paborta ¢ tabnumamu u noarotoBka AaHHbiX. Crucku B Python, omepamum Hapg
CIIUCKaMH, OCHOBHBIE METOJIbI Jig paboThl co cnuckamMu. Pabota ¢ TaOMUYHBIMU JTaHHBIMU.
Oynkuuu MuH(), Mmakce() u cp3Had() B Excel, mouck, ouncrka, mpeodpa3oBaHue, OpraHu3aius u
cOOp JaHHBIX.

Tema 1.4.bubnnoreku Python. bubmmoreka Pandas. Ilouck, ouucrtka, mnpeoOpazoBaHue,
opranuzanus U cOop naHHbIX. bubnmoreka si3pika mporpamMmupoBanus, 6ubianoreku Python,
oubmmoteka Pandas, mmmopT OnbIMoOTEK.

Tema 1.5.Ctpykrypsl qannbix B Pandas. Ilouck, ouncTka, npeoOpazoBanue, Opranus3aius u coop
JTAHHBIX, CTPYKTYpH!I AaHHBIX B Pandas. CTpykTypa naHHbIX Series.

Tema 1.6.Ctpykrypa nanHbix Dataframe. Ctpykrypa nanueix DataFrame, cinoBapb, cHucoOK,
¢ynkuus read_csv, meroasl head u tail.

Tema 1.7.JlocTtyn k nanHbM B cTpykTypax Pandas. DataFrame, dynkmus display(), metoasr loc
u iloc. BbIBoJ JaHHBIX MO METKaM M Cpe3aM METOK, MHJEKCaM U cpe3aM HHAEKCOB B Series.
BeiBo 1aHHBIX 1O aTpuOyTaM, cpe3aM METOK U JIOTHYeCKUM ycinoBusiM B DataFrame

Tema 1.8.Pabota ¢ nponyckamu B AaHHbIX. [Ipoctast ¢punbTpanus, QyHkuus query, JOrH4ecKue
ycioBus. [Iponycku qanubix, Metoasl dropna, fillna.

Tema 1.9.Pabota co crpykrypamu aanHbix B Pandas. Mudopmanus o nanHbX, MeToas! info u
describe, umcrmoBble M KaTeropHalbHbIe IpPH3HAKU. ArperupyromuedyHkiumuvalue_counts,
unique, nunique, groupby. Metoasimin(), max() u mean(). O6bearHEHHE TAOIUI] C TTOMOIILIO
MeToJla merge, mapaMeTpsl on U how.

Tema 1.10.Onepauuu Hax naHHBIMU. ApH(MeTHUecKue U Joruueckue onepanuu. Ilpocreiimme
apru(dMeTHUECKUE OIepaTopsbl, JIOTHYECKUE ONepaTophl, olepaluy HaJl cToaduamMu naradpeiima,

PUCOEANHEHNHN CEpPUH K JaTadpeiiMmy; pyHKIuM query, str.match, str.contain.



Tema 1.11.Cratuctuueckue paHHbie. Meton describe, dYHMCIOBBIE W KaTerOpHAIbHBIC
nokasarenn. MUHUMaNbHOE, MAKCUMAIbHOE U CpefHee apu(METHIeCKOe 3HAUCHHUS, KBAPTUIH U
CTaHJapTHOE OTKJIOHCHHE.
Tema 1.12.0mucarenpHas cratuctuka. Meronerinfo, describe, min, max, mean. Ycnosus
¢bunbTpanuu AaHHbIX. CTAaTUCTHKA MO KaTeropuaibHBIM MMapaMmerpaMm, (QHIbTpalus JaHHBIX,
CTAaTUCTUYECKUE METO/IBI.
Tema 1.13.bubnuoreka Bu3yalM3alik JAaHHBIX. Busyanusamnusi JaHHBIX, MPEUMYIIECTBA
nuarpaMMm U rpadukoB. Bunmbl mmarpamm. buGmmorekum Pandas, Matplotlib, Seaborn u
OCTpOCHKE TpaHKOB M JAMarpaMM ¢ MOMOIIBI0 3THX OubaroTek. Meronsr plot, hist, scatter,
joinplot, pairplot, countplot.
Tema 1.14.IToctpoenuerpadukoB. Tkl cpaBHEHUH U THIIBI AWArpamm, MpaBuia o(hOpMIICHUS
muarpamm. Metoasl 6ubnunoreku Pandas anis HacTpoiiku BHemHero Buaa rpaduxoB. MeTossl
oubmotexkn Matplotlib 11 mocTpoeHus 1 HACTPONKK BHEIIIHETO BUA TPadUKOB.
Tema 1.15.IToctpoenune nuarpamm. Metoas! hist i scatter, IPUHIMITBI TOCTPOSHHS CTOIOYATHIX
muarpamm. OyHKIUs pivot table, MeTox bar 1 ero mapameTpel.
Tema 1.16.Hactpoiika BHelIHEro Bujaa avarpamMm. MeToasl M mapaMeTpbl Jisl HACTPOMKHU
BHEIIHETO BHJIa THCTOTPaMM, CTOJIOUATHIX U TOYEUHBIX JHArPaMM.
Tema 1.17.bubmmoreka NumPy. bubmoreka NumPy, wmaccuB. MaccuB B NumPy,
XapaKTePUCTUKU MACCHUBOB, UX OTJIMYME OT W3BECTHBIX paHee CTPYKTYp JIaHHBIX, pa3MEPHOCTh
MaccHBa, TUI JIaHHBIX, TOCTYM K dJeMeHTaM MaccuBa. Pabora ¢ maccuBamu NumPy: co3nanue,
BBIBOJ 3JIEMEHTOB MacCHBa, ONl€palliy HaJl MACCUBAMHU.
Tema 1.18.IIpoext «MccnenoBanue manubix». Yacts 1. OcHoBHBIE moHATUS TeMbl «Python mmst
DataScience». BrinmonmHenue mpakTuueckoi padOTHI MO HMCCIEIOBAHUIO JAHHBIX B OJOKHOTE
JupyterNotebook.
Tema 1.19.IIpoext «MccnenoBanue naHubix». Yacth 2. OCHOBHBIE MOHATHS TeMbl «Python ms
DataScience». Brimonnenue u npesenTanus npoekra «MccneqoBanue JaHHBIX Y.
Tema 1.20.06001eHre ¥ CHUCTEMATU3AIMsI OCHOBHBIX TOHSTHH TeMbl «AHAIN3 JaHHBIX C
ucnons3oBanueM Python». Series, DataFrame, cratuctuueckue meroisl, pabota ¢ NumPy.
[TonsiTust, U3y4eHHBIE B MOJyJe (pa3zerne) «AHanu3 JaHHbIX Ha Pythony.
Tema 1.21.UtoroBasi xoHTponbHasi paboTa.OCHOBHBIE TOHATHS MOIyis (pasnena) «AHanu3
naHHbIX Ha Pythony. BeimonHnenrne KOHTPOIbHON pabOTHI.

Moayas (pa3aen) 2.MamuHHoOe 00y4eHHe
Tema 2.1.IloHsTHe W BHUABl MamKMHHOTO 0OyueHus. MckyccTBeHHbIH uHTe/uekT. Ilomxon,
OCHOBaHHBIM Ha mpaBmwiax. MammnaHoe oOyuenue. Mcropus passutus MW B urpax. Cdepsl

NPUMEHEHUsS MalluHHOro oOydeHus. OOyueHue ¢ yuyuteneM, oOydeHue Oe3 yuutensd. 3anaya



perpeccuu, 3afada kiaccupukalnuy, 3anada kiaactepuszauuud. OTOOp HaHHBIX IS MOJENU
MAIIMHHOTO O0y4YeHUSI.

Tema 2.2. Ananu3 u BU3yaiM3alus AaHHBIX. MalmmHHOE OO0y4YeHUE C y4WUTENeM, MAIIMHHOE
oOyueHnue Oe3 yuuTens, 3ajJadya perpeccuu, 3afauda Kiaccuukaiuu, 3agada KiacTepU3alluu.
bubnuorexkn pandas u matplotlib, yreHne TaOIMYHBIX JAaHHBIX, CTATHUCTUYECKHE IOKA3aTelIH,
IIOCTPOEHHUE AUarpamM.

Tewma 2.3.bubnuorekn MammmHHOTO 00y4YeHHs. MaliMHHOE 00yUeHHUE C YIUTENeM U 0e3 yUuTers,
ero nmpeumymiecta. [loctaHoBKa 1enu U 3a7a4, aHaIU3 AaHHbIX. O0yyaronias ¥ TPeHUPOBOYHAS
BBIOOPKH, 3ajjaua perpeccuu, 3aaaya kiaccudukanuu. TecToBas U TPEeHHUPOBOUHAS BBHIOOPKA.
[Tepeobydenue, HeOOOYUCHHE, ONTHMANIbHAS MO, Kpocc-Banuaanus. bubnuoreka sklearn,
ATaIbl U METOJbI MMOCTPOSHHSI MOJIENIM MalIMHHOTO 00ydeHusi Ha Python (pa3nenenue naracera
Ha TECTOBBIM W TPEHUPOBOYHBIN, CO3/IaHUE MOJENH, 00ydYeHHE MOJIEIH, MPOTHO3 pPe3yybTara,
OIICHKA alITOPUTMA).

Tema 2.4.JIuneitnas perpeccus. [loHsTre TUHEWHOW perpeccuu, neneBas (pyHKIUS, JUHEHHOE
ypaBHEHHE, TOMOCKEJACTUYHOCTh JaHHbIX. JTalbl CO3JaHUS MOJEIN MAIIMHHOTO OOyuyeHwus,
1no160p KO3 PUIIMEHTOB TMHEWHOTO YpaBHEHHUSL.

Tema 2.5.Henuneiinsie 3aBucuMoct. Co3nmaHue, oOydyeHUE W OLIEHKA MOJENHM JIMHEWHOMN
perpeccuu, Bu3yanu3anus JaHHbIX Ha Python. Hemwmueitnsiit ¢ynkuuum, rpadukm QyHKImA.
[TonnHOMManbHOE MpeoOpa3oBaHKe TMHEHHON perpeccuu.

Tema 2.6.Kmaccuduxamms. Jloructuyeckas perpeccus. Krnaccudukarus, TOrHCTHYECKas
perpeccusi, IJWHEHHBIA KiIaccu(UKATOp, THUNEPINIOCKOCTh, OWHapHas KiaccU(UKAINS,
MyJIbTHKJIAcCOBasi  kiaccuukanusa. JluHeltHoe ypaBHeHHE, KOIDPUIIMEHTH JTUHEHHOTO
YpaBHEHHUS, paCIHOJIOKEHHE TOYKM OTHOCHUTEIbHO MpsAMOM, orcTyn ob0bekta. Co3maHue,
o0y4yeHHe U OLIEHKa MOJIENH JIOTHCTHYECKOM perpeccuu. Marpuia omrOoK, METpUKH KayecTBa
JIOTUCTUYECKOI perpeccuu, MojieNb JOrMCTHYecKoi perpeccun Ha Python.

Tema 2.7.JlepeBbs pemienuil. Yacts 1. Marpuna ommboK, METPUKH KadecTBa JOTMCTHYECKOMN
perpeccuu, MoJieJb JIOTUCTUYECKOM perpeccun Ha Python.

Tema 2.8.Cnyuaitnbiii ec. JlepeBo peuienuid, aTpudyTsl, 3G peKTUBHOCTD pa3dueHus, riryonHa
JepeBa, ujes alropuTMa CIydailHOro Jieca, MPUHIUI MYIPOCTH TOJMbBI, CIy4alHBbIN Jec ams
pelieHus 3a1a4un KJ1acCu(pUKaLUU U PErPecCu.

Tewma 2.9.Knacrepuzamnus. MamunHoe o0ydeHue 6e3 yuutens, Kiaccuukanus, KIacTepu3aius,
ITOPUTM K-CpeHMX, IEHTPOU/I, PACCTOSIHUE MEKIY TOUKAMHU.

Tema 2.10.IIpoekt. IlpencraBnenue mnpoekra. MamnHHOEe OOy4eHHE C yduTeleM, 3ajada

KJIacCU(UKALMK, METPUKH OLEHKHM KauecTBa KJacCHU(pUKaUMU. OTambl pa3pabOTKH MOIENn



MaITMHHOTO 00YYEHUsI, aHAJIU3 TaHHBIX, CO3/IaHUE M O0YUYCHHE MOJICITH, OlIeHKa Y (PEKTHBHOCTH
paboThI MOJIETH.
Tema 2.11.IIpoekT «OCHOBBI MAaIIMHHOTO 00y4YeHHsD» (0000IIeHNE U CUCTEMATU3alUsl OCHOBHBIX
NOHATUM TeMbl). [loHATHE U BUABI MAIIMHHOTO OOY4eHMUs, JIMHEWHAs perpeccus, JOrUCTUYECKas
perpeccusi, 1epeBbs PELICHUH, CIIy4alHbIN JIEC, KIacTepru3anusl.
Tema 2.12. O600mieHne 1 cucTeMaTH3aus OCHOBHBIX MOHATUN TeMbl «MalnHHOE 00ydeHue».
[TonsTus, n3ydeHHsle B Moayie (paszaene) «MammHHoe 00ydeHHe».
Tema 2.13. HtoroBas mpoekTHas pabota. [loHsATHsA, wu3ydeHHBIE B MoOjayle (pasjaene)
«MammmnHoe oOydeHuey. BoinonHeHue u npeacTaBieHue MpoeKTa.

Monyas (pa3aen) 3. BBenenue B HelipoceTH.
Tema 3.1. BBemenue B Heiipocetn. VIcKyccTBeHHBIH HEWpOH, HH(POPMAIMOHHAS MOIETh
HCKYCCTBEHHOTO HEWpOHA, MEKHEUPOHHBIE CBA3M, HEMPOHHAs CETh, CTPYKTYPHBIN MOJAXOI K
MOJICJINPOBAHUIO HEHPOHHBIX CETEH, HEHPOKOMIIBIOTEP, EPCENTPOH, FT€HETUUECKUN AITOPUTM,
HBOJIFOIMOHHBIN MOAXO0 K MOJACIUPOBAHUIO HEUPOHHBIX CETEH, KBa3MOMOIOTUUECKHUH MOIX0]] K
MOJEIUPOBAHUIO HEUPOHHBIX CETEN, MOJEKYJIAPHBIA KOMITBIOTED.
Tema 3.2. Ilpoekt. HeiipoHHble ceTH, CTPYKTYpHBI MOAXOA K OOydeHHUIO HeWpoceTel,
MO/ICJINPOBAHUE ABYXCIOMHON HEUPOCETH.

Tema 3.3. O600mIeHNE U cHCTEeMaTH3alUsl OCHOBHBIX MOHATHIA TeMbl «HeiipoceTn. BBenenue».



TemaTuyeckoe MIIAHUPOBAHUE € ONpee/ieHHEM OCHOBHBIX BHI0B Y4eOHOIM
NeSITeJIbHOCTH

HauMmeHoBaHue
TEeMBI

KpaTlcoe coaep;xanue

Buabi yueoHoii
IeATeJHLHOCTH

AHajan3 n1aHubix Ha Python

1.1.

Hayka o maHHbIX.

CtpyKTypbl
JTAHHBIX

JIaHHBIE, HAYKa O
JTAHHBIX, OTKPBITHIE
JIaHHBIE, NICTOYHUKU
JIAHHBIX,CTPYKTYPhI
JIaHHBIX (CTEK, MaCCHUB,
odepeib, XdII-TabauIa)

Ananumuyeckas: aHaiu3
TPAaKTOBOK IIOHATHS «HAyKa O
JAHHBIX», IIOMCK OTBETOB Ha
MPOOJIEMHBIE BOIIPOCH! YUUTEIIS

Kommynukayuonnas:
00CYXXJIEHUE TPAKTOBOK IOHSTHS
«HayKa O J[JaHHBIX», OTBCTbHI Ha
BOIMPOCHI YUYUTEIs, B TOM YHUCIIE
po0OJIEMHBIE.

Ipakmuuecxas: paborta B
MHKpOrpymnmnax Ha 1 sTame ypoka
(BBINIOJIHEHUE 3a1aHUS Ha
OTIPOBEpKeHHE WM (pakTHIecKoe
NOATBEPKJICHHE  OJHOTO W3
TE3UCOB);  MOUCK  IPUMEPOB
CaTOB-UCTOYHUKOB JTAHHBIX;
peleHue npoOIeMHBIX 3a/1aHui

Peghnexcusnas: 3aI0JIHEHHE
nucTa peIeKCHuH B KOHIE YpOKa

1.2.

Pabora co
cnuckamu Python

CTPYKTYpBbI IaHHBIX,
CIIMCKH, CIIUCOK, DJIEMEHT
CIIMCKa, MHJIEKC,
OTpHLIATEIIbHAS
UHJEKCALWs

Oxcnepmmuas: o0cyxeHue
JOMAITHETO  3aJaHus H  €ro
OLIEHKa

Ananumuueckas: aHaJIN3
poOIeMHOM CUTyaluu 00
OpraHu3allMi XpaHEHUS JaHHBIX
(Ha mpuMepax); HamMcaHUe KoJa
(9Tam 2 ypoka);

Ipaxmuueckas: pelieHue
PpoOIEMHBIX 3aIaHUM;
npakTudeckass pabora (dtam 3

YpOKa)

Kommynurxayuonnas: OTBETHl Ha
BOIIPOCHl  yYUTENs, Y4acTHE B
TPYNIOBOM  OOCYXKICHUH  TPU
BBITIOTHEHWHN 3aJIaHHI.

Peghnexcuenas: 3aroJIHEeHHe




JucTa peduieKCHH B KOHIIE YpOKa

1.3. Pa6ota criucku B Python, Ananumuyeckasi: aHaIu3
TaGIULAMI W | omepanuu HaJ COUCKaMu, | MPOOJEMHBIX CHUTYyallil, TOUCK
IOJrOTOBKA OCHOBHBIE METO/IbI JIJIs OTBETOB Ha po0OJiIeMHbIE
JIAHHBIX paboThI CO CIIUCKAMU, BOMPOCHI, BBHINIOJHEHUE 3aJaHUs

paboTa ¢ TabIMYHBIMU Ha aHAJIMU3 JAHHBIX C TOMOIIBIO
JIAHHBIMU, (O YHKIIHH byHKIHIT Excel; aHaIN3
MuH(), makc() u cp3Had() | pe3yJabTaToB BBITIOJTHCHHS
B Excel, mowuck, ouncrtka, | 3amanuii B Excel
npeoOpa3oBaHue,
oprammsams i c6op HpaxmuueCK%ﬂ: BBITIOJIHEHUE
AHHBIX npakTuueckord  paborer  Excel
Kommynukayuonnasa: oTBeTH Ha
BOMPOCHI YYHTENs, Y4acTHEe B
TPYNIIOBOM  OOCYXIEHHH  TpU
BBIMIOJTHEHUH 3a/IaHUH.
Pegnexcusnas: 3anonuenue
nucta pedIiekcud B KOHIE YpOKa

1.4. BubinmoTexu MIOUCK, OUUCTKA, | AHanumuueckas. TOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha poOJIEeMHBIE BOTIPOCHI
BubmnoTexa opranuzamuss M cOop | (Hampumep, MPOBECTU AHAJIOTHIO
Pandas JTAaHHBIX, oubmmoTeka | OmOIMOTEKA SI3bIKA

A3bIKA IPOrpaMMHUPOBAaHUA C OOBIYHOM

MIpOrpaMMHUPOBaHMUS, OMOIMOTEKO), COCTaBJICHHS

oubsimorexu Python, | miaHa AelCTBUII 1O U3YYEHHIO U

OoubInoTeka Pandas, | aHamu3y JaHHBIX

UMIOPT OUOIHOTEK
Ilpakxmuueckas:BHITIOIHEHNE
MPaKTUYECKON pabOThI
Kommynurxayuonnas: OTBeTH Ha
BOMPOCHl YUMTENs, Y4acTHe B
TPYyIIIOBOM
00CyXICHUUBBITIOJIHEHHOTO
JOMAIlHeTo  3aJaHust u# B
npoliecce BHIIOIHEHUS 3aaHUH.
Peghnexcusnasa: 3anonnenue
nucTa pedIiekCuy B KOHIE YpOKa

1.5. CTpyKTypBL TTOMCK, OYNCTKA, | AHanumuyeckas: aHaIn3
naHHBIX B Pandas npeoOpa3oBaHue, BBITTIOJTHEHHBIX JIOMAITHIX

opranm3arsi W cOOp | 3aJlaHWii; BBIMOJHEHUE 3aJIaHUNA
JTAHHBIX, CTPYKTYPHI | 110 CTAHIIUSIM.
JIAHHBIX B Pandas,

CTPYKTypa JaHHBIX Series

HpaKmMHBCKCZ}Z.'BLIHOHHCHI/IG
3aJaHui 1o CTaHIIMUAM,




BBIITOJIHEHUEC TECTA

Kommynurxayuonnas: oTBEeTH Ha
BOIIPOCHI  YYUTENsI, Y4YacTHE B
TPYIIIIOBOM 00CYXICHUUTIPH
BBIIOJTHEHUHN 3aJIaHUM.

Peghnexcusnas: 3anonnenue
aucTa peduieKCHH B KOHIIE YpOKa

1.6.

Crpykrypa
nanubeix Datafram
e

CTPYKTypa JAHHBIX
DataFrame, CJIOBaphb,
CITUCOK, byHKIIHS
read_csv, meroasl head u

tail

Oxcnepmuas:
o0cyxaeHue
pe3yiibTaTaM
3aJaHui

[IOUCK u
omrnboK 10
BBIIIOJIHEHUSA

Ananumuyeckas: aHaJIn3
BBITIOJTHCHHBIX MIPAKTUICCKIX
3aJaHnii, MOMUCK OIIMOOK M HX
o0ocHOBaHME, aHAIN3 (parMeHTa
koja (3amanue 4),

Ipakxmuueckas:
3alaHuil Ha CO3JaHHe OOBEKTa
DataFrame wu3 cioBaps u w3
cnucka crnuckoB (1 aram ypoka),
BBITIOJIHCHUE 3a1aHul Ha
CUMTHIBAHHE W BBOJ JaHHBIX, AHAJIN3
kojga W T.JA. (2 m 3 dTambl ypoka)
Kommynurxayuonnas: oTBeTH. Ha
BOIIPOCHl yUYUTENsS, Y4acTHE BO
¢bpoHTanpHOM  Oecene u
rpYIIIOBOM 00CYXIEHUUTIPU
BBINOJHEHUH 3a/IaHUM.

BBITTIOJIHCHHUC

Peghnexcusnas: 3anonnenue
aucta pedieKcud B KOHLE YpoKa

1.7.

HocTtyn K TaHHBIM
B
cTpykrypax Panda
S

DataFrame, dynkuus
display(), metromsr loc u
iloc; BEIBOJI TAHHBIX ITO
METKaM M Cpe3aM METOK,
HHJIEKCaM U Cpe3aM
WHJIEKCOB B Series;

BBIBO/T JaHHBIX o
aTpubyTaM, cpe3aM METOK
H JIOTHYCCKUM YCIIOBUAM B
DataFrame

Ananumuyeckas
BBIITOJIHEHUH 3aJaHuN

pu

Ilpakmuyeckas TpU BBINOJIHEHUH
BCEX 3a/laHuil (MHIUBHIyalbHO U

B MHUKpOTpYIIax), pu
BBITIOJTHEHUH MPaKTUUCKON
paboThI.

KOMMyHuKaL;MOHHa}Z.' OTBETHI Ha

BOMPOCHI yUYUTENS, y4acTHE BO
(hpoHTATBHOM omnpoce u
TPYIIIOBOM 00CYXKIEHUUTIPU

BBIMIOJIHEHUH 3aJaHUN.

Pedghnexcuenas: 3anonHenue




JucTa peduieKCHH B KOHIIE YpOKa

1.8. PaGoTa ¢ | mpocras bunbTpanus, | Anarumuyeckas npu
POIYCKAMH B | GyHKIHS query, | BBITTIOJIHCHUU 33/IaHUH U OTBETOB
JAHHBIX JOTUYECKHue YCJIOBUS; | HA MPOOJIEMHBIE BOIIPOCHI.

HPOTLYCXH AAHHBIE, Ilpakmuyeckas TpU BBITIOJTHEHUH

merozsl dropna, fillna .
3aJlaHuil B Iapax.
Kommynukayuonnas: ydactue BO
(dbpoHTaNBHON Oecene o
00CYXICHUIO JOMAIITHEro
3amaHus  (MOIeNlb  ypokKa  —
NepeBEpPHYTOE 00yUCHNUE).
Peghnexcusnas: 3anonmnenne
nucTa peIekCuy B KOHIE YpOKa

1.9 Pa6ora co | MH(OpMaNus O TaHHBIX, Ananumuueckas npu
CTpYKTypamu mertozsl info u describe, BBITIOJTHEHHH MPaKTHYECKOTO
naHHBIX B Pandas YHCIIOBBIE U 3aJaHusl Ha YTCHUE JAaHHBIX W3

KaTeropraJibHbIC TaOJIHUIIBI nHpopmaruu 00
NPU3HAKH, arperupyromue | urpokax (yrOONBHBIX KIyOOB, B
¢dynkuuu: value_counts, TOM YHCJIE C IPUMEHEHUEM METOJ
unique, nunique, groupby | describe(); npu  BbINOTHEHUM
. 3a7aHus Ha  HCCII/IOBaHUE
meronsl Min(), max() u ArperHpYIONIX (yHKIMiL:
mean();00beanHEHHE ’
TabmuI, ¢ moMomslo | [Ipakmuueckas: npu
METO/a MEerge, mapamMeTpsl | BBITOJHEHHNA 33/JaHUi, B TOM
on u how 9HuciIe  CaMOCTOSITETbHBIX W
HCCIIEIOBATEILCKUX
NPaKTUYECKUX paboT.
Kommynukayuonnas: ydactue BO
(dbpoHTaNBHON Oecene o
00CYKIECHUIO JIOMAIITHETO
3ajanus  (MoJenb  ypoka o —
HepeBepHyTOE 00yUEHHE).
Peghnexcusnas: 3aroJIHEHHE
aucta pedieKcud B KOHLE YpOKa

1.10. | Omepanmu  mHax | IpocTeiinime Ananumuueckas: npu
JAHHBIMH. apudmMeTHuecKue BBITMOJIHEHUH 33/IaHUl U OTBETOB
Apudmernueckne | ONEPaTOPBL,  JIOTHYECKUE | HA YTOYHSIOLIME M MPOOICMHBIC
" Jormueckne | ONEPaTOPHI, OTEpaIiy HAJ | BOIPOCHI YIUTEIS npu
omeparuu cronbuamu  naradpeiima, | BIMOJIHEHUU  33JaHUN,  NpU

NPUCOCTUHEHUN CEPUH K | BBITOJHEHHUH 3aJaHAN Ha
natadpeimy;d yHKITHI JIOTUYECKHE onepauuMu  IpHU
query, str.match, | ¢punpTpanmu TaHHBIX
str.contain

Ilpakmuueckas: pu




BBITTOJIHEHUH 3aJaHuN Ha
MOBTOpEHUE apU(PMETHUECKUX U
JOTHYECKUX OIIepaTopOB B
Python; npu BBITTOJIHEHUH
3aJIaHUl C HOBOW IIEPEMEHHOMN
SUM; mpH BBHITOJHEHUU 33JaHUN
Ha JIOTMYECKHE OIepaluu ¢
JAHHBIMU.

Kommynukayuonnas: y4actie BO
(pOHTATBHOM OOCYKICHUH.

Peghnexcusnas: 3aI0JIHEHNE
aucTa pedIieKCHH B KOHIIE YpOKa

1.11. | CraTucTHueckue meron describe, uucioBsie | Anarumuueckas TPU OCBOCHUHU
JAHHBIE u KaTeropuaibHbIe | CIOCOO0B BBIUMCIICHUS
MoKa3areJu, Pa3InIHBIX CTaTUCTHYECKUX
MUHHMAJIbHOE, nokazarejiei M 3aKpeIUICHUU
MaKCHUMaJbHOE M CpEJHEee | Yepe3 BBINOJIHEHHUE 3aJlaHuil; TpU
apudMeTHIECKOe CpaBHEHUH CTaTUCTHYECKUX
3HAYCHUS, KBapTWIM U | [IOKaszaresel (Ha mpumepe).
CTaHJAPTHOE OTKIIOHCHUE
Ilpaxmuuyeckas TIpA BBITIOJTHCHUH
3aJaHui Ha BBIYHUCIICHUE
MeIHaHBbl, CTaH/IaPTHOTO
OTKJIOHEHUS M KBapPTHJIH.
Kommynukayuonnas: ydactue BO
(bpOHTATBHOM OOCYKIEHUHU.
Peghnexcusnas: 3aIoJIHEHHE
nucTta pedIIeKCUU B KOHIIE YpOKa
1.12. | OmmcarensHas meronsl  info, describe, | Anarumuueckas npu
CTATHCTHKA min, max, mean, ycioBHs | BBITOJHEHUH 3aJJaHuN
buIbTpanuu JaHHBIX, | PAKTHYECKOM paboTHI Ha
CTaTUCTHKA 10 | IPUMEHECHHE CTaTUCTHYECKUX
KaTeropruaibHbIM METOJIOB, a  TaKKke npu
napamerpaM, (UIBTPAIUsS | COCTABICHUU 3aJlaHus Ha
JAHHBIX, CTATUCTUYCCKHE | CIIOKHBIE YCIOBUS (DUIBTpAIMN
METO/IbI JAHHBIX W CTaTHCTHYECKUX

METOJ0B.

Ilpaxmuueckas py BBITIOJTHEHUH
3aaHuN.

KommyHnuxayuonnas: ydactue BO
(hpoHTATBHOM 00CyXIeHIH
MPOOJIEMHBIX CHTYyallui, OTBETHI
Ha BOIPOCH, O0OCYXJIeHuUe B
rpymmnax.




Peghnexcusnas: 3aroJIHEHUE
JucTa peduieKCHH B KOHIIE YpOKa

1.13. | Bubmuoreka BU3yalIM3alusi  JaHHbIX, | AHaiumuueckas: TPUBBIICICHUN
BU3yalIN3aLiH MPEUMYIIEeCTBA JUarpaMM | MIPEUMYIIECTB BU3YaIH3aluU
JIAHHBIX u rpadukos; BUJBI | JAHHBIX 10 HMX  TaOJIMYHOTO

auarpamMM; — OMOJHMOTEKH | MPEACTABICHHUS.
Pandas, Matplotlib,
Ilpakmuueckas: npu
Seaborn u mocTpoeHue
BBITTOJIHEHUH MPAKTUYECKUX
rpadUKoB U JUarpamMm c .
3ajaHuil B Manelx rpynmax (1
MOMOIIbIO 3THX )
9Tan ypoKa); TpPU BBITOJHECHUU
oubmmoTek, Metoabl plot, yp ? p
. . MIpaKTU4YeCKOW padoTel (2 3ran
hist,  scatter,  joinplot,
: ypoka)
pairplot, countplot.
Kommynurxayuonnas: oTBeTHl Ha
BOMPOCHI yUuTeNs,
(bpoHTanbHOCOOCYKIEHUE u
o0CyXJIeHHE B MaJIbIX TPYIIIax
Peghnexcusnas: 3aroJIHEHHUE
aucTa peduieKCHH B KOHIIE YpOKa

1.14. | Ioctpoenue TUMBI CPABHEHUM W TUIIBI | AHanumuueckas npu

rpadHKOB Juarpamw, MpaBUJia | BHIOJTHEHUH 3a/laHui Ha
opopMIIEHUS  JHArpaMM; | IOCTPOCHHE rpaduxos c
METO/IBI OMOTMOTEKH | TTOMOIIIBIO MHCTPYMEHTOB
Pandas mis HacTtpoiiku | 6ubmmoreku Pandas (sram 2
BHEIITHEro BUjia rpadukoB; | ypoka) u oubmmorexku Matplotlib
METO/IbI oubmmotekn | (3Tam 3 ypoka).
Matplotlib TSt
9 Ilpakxmuyeckas TPU BBITIOJTHEHUH
MOCTPOCHHUSI U HACTPOWKHU .
3aJaHAN Ha MIOCTPOCHHE
BHEIIIHEr o BHJ1a rpaduKoB
rpaduKoB c IIOMOUIBIO
UHCTPYMEHTOB Ooubnmorexku
Pandas u 6ubmmorexu Matplotlib.
Kommynukayuonnas: ydactue BO
(dbpoHTAITBHOM 00CYXIeHUH
JIOMAIITHETO 3aJaHus W TIPaBUII
nocrpoenust rpagukoB (1 srtan
ypOKa), BBHIMIOJHEHHBIX 3aJaHHul
Ha 2 1 3 »Tanax ypoka.
Peghnexcusnas: 3aroJIHEHHUE
nucTa pedIieKCuy B KOHIE YpoKa

1.15. | IToctpoeHne meToael  hist w  scatter, | Anarumuueckas: BBITIOJITHEHUE

JarpaMm IMPUHIUIIBI IIOCTPOCHUMA 3a}IaHI/Iﬁ Ha IMOCTPOCHHUEC B
cronbuateix  auarpamM, | Matplotlib muarpamm; Ha BBIOOp
byHKIAS pivot_table, | Buaa cronbuaToil tuarpamMmel Jist

METOJT bar u ero

J'Iy‘lIJ.ICfI BU3YyaJIM3alluu NaHHBIX




napameTpsl

Ilpaxmuueckas: BBITIOJIHEHHE
3aJaHUd U CaMOCTOSATENbHON
MIPaKTUYECKON paboThI Ha
MOCTPOCHUE CTONOYATHIX
auarpamm

Kommynuxayuonnas. npu
00CYXICHUH JJOMAIITHETO 3aJIaHuUs

(11emecoobpa3HoOCTh  MOCTPOCHUS
CTOJIOYATBIX  JUArpamMM, BUJIbI
CTOJIOYATHIX Jarpamm,
IIOCJIEIOBATEIBHOCTD  IIArOB  T10
HIOCTPOCHHIO CTOJIOYATBIX
IMarpamMm); TpU  OTBETaX Ha

YTOYHSAIOMIUEC BOIIPOCHI YUUTCIIA

Peghnexcusnas: 3aroJIHEHNE
aucTa pedIieKCHH B KOHIIE YpOKa

1.16. | Hacrpoiika METOABI U MapaMeTpbl A | AHanumuieckas: npu
BHENIHero  Buja | HACTPOMKH BHEIIIHET0 | CAMOCTOSITEIbHOM HJIM B Iapax
JuarpamMm BUJIA, THECTOTPAMM, | BBIITOJHEHUN MPAKTUIECKUX

CTONOYATBIX W TOYEYHBIX | 33JaHUIN o odopmIeHHIO
JarpaMm JarpaMm.
Ilpakmuueckas:
caMOCTOsITeNIbHAasE WJIM B Iapax
BBITIOJIHEHHE MPAKTUYECKUX
3aJaHu’ o oopmIeHHI0
JarpaMm.
Kommynukayuonnas: npu
00CYXJIEHUH JIOMAIITHETO 3a/IaHus
(pabota B mapax)
Peghnexcusnas: 3aIl0JIHEHHE
nucTa pedIiekcuy B KOHIE YpOKa

1.17. | bubmmoTeka oubnnoreka NumPy, | Ananumuueckasn: npu BbIAECTEHUU
NumPy (4) MaccuB; MaccuB B NUMPY, | u  popmynupoBanuu  pa3inudauii

XapaKTEPUCTUKU MEXJIy MAaCCHBaMH, CEPUSIMH U
MacCHBOB, X OTJIMYME OT | AatadpeliMaMu; IPH BBHITIOJTHEHUN
M3BECTHBIX paHee | IpOOJEMHBIX  3aJaHui;  TIpU
CTPYKTYD JTAHHBIX, | BBITOJHEHUN 3aJaHWid WTOTOBOM
pa3MepHOCTh MacCHBa, | KOHTPOJIBHOH pabOTHl TO TeMme
TUN JaHHBIX, JOCTynm K | 6ubamnorexa NUmMPY.

9JICMCHTaM MaCCHBa,

pabota ¢  MaccuBaMH
NumPy: co3nmanue, BBIBOJ
2JIEMEHTOB MacCHBa,

IIpaxmuueckas TpU BBIIOJIHEHUH
tecta (1 »ram 4 ypoka); mnpu

BBITOJIHEHUH MPAKTUYECKUX
3a/laHui Ha CO3/1aHNuE€ MACCUBOB B
Python, npu BBINOJIHEHUH




OTIepaIlfK HaJl MAaCCUBAMHU

KOHTPOJIbHOH paboThl MO TeMe
ouommotexa NumPy.

Kommynukayuonnas: npu
00CYXJICHUH JIOMAIITHETO 3a/IaHus
(pabota B napax); pu
BBINTOJIHEHUH 3aJIaHUH B MaJIbIX
rpynmnax, TIpH  y4acTUd B
0OCYXJIGHUM, TpU OTBETax Ha
BOIPOCHI YUUTEIIS

Peghnexcusnas: 3aI0JIHEHNE
aucTa pedIieKCHH B KOHIIE YpOKa

1.18- | Ipoekt OcHoBHbBIC MOHATHS TeMbl | Anarumuueckas npu
119 «Hccnenopanue «Python nns DataSciencey» | BolmoaHEHHH 3a/laHui o
NaHHBIX». YacTb UCCIIEIOBAaHHUIO JTAHHBIX
1, Yacts 2 (BBITIOJIHEHUE TPOEKTa B MaibIX
rpynnax).
Ilpaxmuuyeckas TIpA BBITIOJTHCHUH
IPOEKTA.
Kommynuxamusnas: npu
o0CyXIeHUU JIOMAIITHETOo
3alaHusl, OpU  BBIIOJHEHUU
IIPOEKTa B MAJIBIX IPYyIIITax
Pecghnexcusnas: 3aIOTHCHHE
aucTa pedieKCHH B KOHIIE YpOKa
1.20. | O6o6menme u | Series, DataFrame, | Anarumuueckas: TpU CO3AaHUU
CHCTEMATH3ALUS CTAaTHCTUYECKUE METOJIbl, | CHHKBEITHOB U BH3yaJlbHOM KapThl
OCHOBHEIX paboTta c NumPy; | 3nanui (006o0meHue,
HOHSTHI  Templ | MOHATHS, U3yYEHHbIE B | CUCTEMAaTHU3aIMs)
«Amamus naHHBX | KYPCE CAHAIHS TAMHE Ilpakmuyeckas TpU  CO3TAHUH
¢ CUHKBEHHOB M BU3YAJIbHOW KapThl
HCIIOJIb30BaHNUEM SHAHTI.
Python»
Kommynuxamusnas: obcyxnenue
B XOJ€ BBIMOJHEHUS 3aTaHUA U
TIpe3eHTAINH pe3yabTaToB
paboThI, OTBETHI Ha BOITPOCHI
Peghnexcuenas: 3aITOTHCHHE
aucTa pedIIeKCHH B KOHIIE YpOKa
1.21. | Utorogas OCHOBHBIE TIOHSTHSI TeMbl | Anarumuueckas npu
KOHTPOJIbHASI «Python ans DataScience» | BBIMOJHEHUH TeCcTa W 3aJaHHs
pabora WUTOTOBOM KOHTPOJBHOW pPabOTHI

[0 HCCJIEOBAHUIO
uHpopmanmenn o

maTa cera C
nmaccaxupax




Turannka

Ilpakmuueckas IpU BBITIOJIHEHUN
TecTa [0  pasleny, 3aJaHus
UTOTOBOM KOHTPOJILHON pabOTHI.

Pegpnexcusnas: 3aII0JIHCHUE
nucTa pedIieKcud B KOHLIE YpoKa

2. MamuHHoe 00yueHue
21. [Monsitne u Buapl | VICKYCCTBEHHbIN Ananumuueckas pu
MAIIHHHOTIO UHTEJUIEKT, HOJXOJl, | CPAaBHUTEIbHOM aHaIM3e
00yueHHUs OCHOBaHHBIM Ha IPaBUJIAX, | IOAXOI0B: O0YYEHHUE C YUUTEIEM
MalIuHHOE oOyuyenue, | 1 oOyueHue Oe€3 yuduTens; NpHU
ucropust passutuss MM B | orBeTax Ha BOIIPOCHI U
urpax, cdepsl | ppoHTATEHOM 00CYXICHUH
NPUMEHEHHS MAIIWHHOTO | BOIPOCOB I10 NMPE3EHTALUH.
oOyueHus; oOy4eHHe C
Ilpakmuyeckas TpU BBINOJIHEHUH
yauteneMm, oOydenue 0e3 . .
3aJlaHui MPaKTUYECKON paboThl.
yUUTeI, 3ajada
perpeccus, 3aj1a4a | KommyHnukayuornHas: OTBEThl Ha
KJIACCH(UKAIMK,  33/1a9a | BOIPOCHl yYUTENs, Y4acTHE BO
KIIACTEpU3allMK,  OTOODP | HpOHTANBHOM OOCYKIECHUU IIPH
JaHHBIX JULA MOJICJIM | BBIIIOJHEHUH 3aJJaHHUH.
MAaIIMHHOTO O0OyUYeHus
Pegrexcusnas: 3aro0JIHeHUE
JMCTa peduIEeKCHH B KOHLIE YpOKa
29 AHATH3 u | MammnaHoe oOydeHue c | Amarumuveckas: TIPU  TIOUCKE
BH3YAITH3ALHS YUUTENEM, MalIMHHOE | OTBETOB Ha BOMNPOCHl B XOJ€
JAHHBIX oOyueHue 0e3 yuuTelns, | 00CyXJIeHUs BBIMIOJTHEHHOT'O
3ajjadya PerpeccuH, 3ajgada | JOMallHero 3aJ1aHus, npu
KJIacCU(pUKALMK, 3aJaya | BHIIOJHEHUU 3a/laHui
KJIaCTepU3aLINY; paKTUYEeCKO paboThI.
oubnmmorekn pandas wu I 5
. akmuyeckas: npu 00CYXJIeHUH
matplotlib, yrenne | F P YHA
BBINTOJIHEHHOTO JIOMAITHETO
TaOJIMIHBIX TaHHBIX,
3aJaHusg; Opd (PPOHTAIBHOM
CTaTHUCTUYECKUE
orpoce u Oecene, pu
[IOKa3aTeNny, IOCTPOCHUE .
BBITOJIHEHUH 3aJaHu’
arpaMm .
MPaKTUYECKOU pabOTHI.
Kommynuxayuonnas: OTBETHl Ha
BOINIPOCHl yUYUTEINs, Yy4acTHE BO
(GpoHTaIbHOM OOCYXKIEHUHU TPHU
BBITOJIHEHUH 3aJJaHUH.
Pegrexcusnas: 3aI0JIHEHNE
JUCTa peduieKCHH B KOHIIE YpOKa
2.3. BubnmoTexu MamunHoe oOyueHue ¢ | Anarumuueckas:  OTBEThl  Ha

MAalIMHHOT'O

yuuteneMm U 6e3 ydurens,

BOIIPOCHl (aHAJIU3 BOMPOCOB |




o0y4deHus ero MIPEUMYILECTBA, | TOUCK OTBETOB)(POHTAIBHOMN
MOCTAaHOBKA IEJI U 3aj1ad, | 6eceapl; aHaJIN3 rpaduKoB
aHamm3 JAHHBIX, | MOJIETIe MAIIMHHOTO OOyYCHHS
oOyuaroras U | Ipu BBITTOJIHEHUH 3aJaHHs
TPEHUpOBOUYHAsT BBIOOPKH, | «IIpoGiemMsr B o0y4eHun
3ajjauya PerpeccH, 3agada | MOJEIn.
KJIacCCHU(UKAILIUU, TECTOBAs
" IpeHHPOBOUHAs Ilpakxmuueckas: TIOUCK OTBCTOIE
BEIGOpKA, TepeobydeHse, Ha  BOIPOCHI (bpoHTaTBHOMN
S — Oecelbl M BOMPOCHI YYUTENS B
ONTUMAITbHAS MO/IEIIb, XOAE ypora.
KpOCC-BaluIalus; Kommynukayuonnas: ydactue BO
oubimorexa sklearn, | ¢pponTanbHoit Gecerie 1o
STaIbI MOCTPOCHHS | MaTepHasia MPEbIAYIIET0 YPOKa;
Moz MAIllMHHOIO | ygyacTue B  OOCYXIEHUU IIpU
obyuenuss Ha  Python | pemmonuenun 3aJaHAS B
(train_test_split, MHKPOTPYIIIE o aHAIIU3Y
LogisticRegression, fit, rpa(I)I/IKOB MAIINHHOTO
predict) 00y4eHUs».
Pegrexcusnas: 3anonuenue
nucta pedIieKcuy B KOHIE YpOKa
24, TTuHeiHas MIOHSITHE JTUHENHON | AHanumuyeckasn: aHanu3 padbOThI
perpeccust perpeccum, HeneBas | MOJCNM  JIMHEWHOW  perpeccuu
byHKIHS, nuHeliHoe | (moabop ko3 purmeHToB
ypaBHEHHE, JUHEHHOTO ypaBHEHUS C
rOMOCKEJaCTUYHOCTb HECKOJBKUMH  TI€pEMEHHBIMH);
JAHHBIX; JTaNbl CO3[JaHMA | aHAIU3 3a]ay, MPEICTaBICHHbBIX
MOJIeNN MAIIMHHOTO | yYUTeJIeM, BbIOOp M3 HHMX 3a7ay
oOydeHus, non0op | perpeccuy; 3aJaHue Ha aHalu3
KO3 PHUIIHEHTOB rpadMKoB U BBIOOP M3 HUX TOTO,

JIMHENHOTO YpPaBHEHUS

KOTOPBIA COOTBETCTBYET MOJEIH
JUHEHHON  PErpeccuy; aHalu3
TOYEUHBIX Tpapuka U BbIOOp
cpeau HUX Habopa JaHHBIX,
MOAXOMAUINX  JJIst pelieHus
3aa4d  JIMHEHHOM  perpeccuu;
CO3/laHME€ MOJEIH MAIIUHHOIO
o0yuenus Ha Python.

Ilpakmuuyeckas: peuieHue 3aaad
Ha BBIOOp (M3 MpeACTaBIECHHBIX

yUUTEIEM 3a1a4) 3a1a4
perpeccun; Ha BbIOOp Habopa
JAHHBIX (o rpapukam),

NOAXOMAIIMUX  JUIS pelieHus
3aJa4d  JIMHEWHOU  pEerpeccuy;
pa3dbop  3ajauM  MAIIMHHOTO




o0yJeHus

Kommynukayuonnas: ydactue BO
(hpoHTATBHOM 00CYXICHHH
OCHOBHBIX  BOIIPOCHI
TuHelHas (QyHKIUS W JUHEHHOE
ypaBHEHUE, KOTOpBIE yKe
U3y4aJuCh B Kypce MaT€MaTHKH;
o0CyXJIeHHue 3a/1a4 10 rpaduKam.

TEMBI -

Peghnexcusnas: 3aI0JIHEHNE
aucTa pedIieKCHH B KOHIIE YpOKa

2.5. Henuneitabie Co3nanue, oOyueHue WU | Anarumuueckas:co3aHUE
3aBHCHUMOCTH OIICHKA MOJIENI JIMHEHMHOMN | MOJIeNIM JIMHEHHON perpeccuy Ha
perpeccuy, BHU3yalM3allMs | OCHOBAaHMM MPOCTOM TaOIMLBI ¢
JaHHBIX ~ Ha Python; | nanHBIME 0 3apIuiaTax
HEJIMHEHHbI  (QyHKIMH, | COTPYAHUKOB, HaXOAALIMXCS Ha
rpaguku (GyHKUUH; | pa3HbIX JOJDKHOCTSIX;HAIIMCAHUE
HOJMHOMHUAIIBHOE KoJa.
npeoOpa3oBaHue
nHHeHHOH perpecon llpakmuueckas: penieHue 3Uana11
Ha CO3JlaHuE€ MOJENU JIMHEUHON
perpeccuu, OTBETHl Ha BOMNPOCHI
yuutens (IOBTOPEHHE Marepuaia
MaTeMAaTHUKH); BBITIOJTHEHUE
3aJaHus  Ha TOJMHOMMAJIbHYIO
perpeccuio, HallMcaHue Koja s
IPEJCKa3aHusl 3HAYEHUs HOBOU
MOJIENBIO u IIOCTPOEHHUE
rpaduKOB HMCXOJHBIX JIaHHBIX WU
MOJIETIH.
Kommynurxayuonnas: yyactue BO
(dbpoHTATBHOM 00CyXIeHHH,
OTBETHI Ha BOIIPOCHI YUUTEJIS.
Peghnexcusnas: 3aI0JIHEHHE
JUCTa peduIeKCHH B KOHILIE YpOKa
2.6. Knaccuukarys. Knaccudukanus, Ananumuyeckas: TOUCK OTBETOB
JIorHCTHYeCKast JIOTUCTHYECKAs perpeccusi, | Ha MpoOJIeMHbIE BONPOCHI U
perpeccus (2 | TMHCHHBIH pelieHue 3a/1ad4;
ypoKa) KJ1accupukarop, CaMOCTOSITENIbHOE  COCTaBJIEHUE
TUIEPIIIOCKOCTb, MOJIETN JIOTUCTHUYECKON
OuHapHas perpeccun  Assi  NpeAcKa3zaHus
KJ1acCUpUKanus, BEPOSTHOCTH B Ommxkaiimue 10
MYJIBTUKIIACCOBASI JeT  HIIeMHYecKoW  Oose3Hu
KJaccu(uKanus; cepaua 1o pa3IMYHbIM
JUHENHOE ypaBHEHUE, | IPU3HAKAM
K03 PHLIHEHTHI
JMHEHHOTO  ypaBHGHNA, Ilpakmuueckasa:  OTBETBl  Ha




pacnosoKXeHue TOYKHU
OTHOCHUTEIIBHO  IPsIMOH,
OTCTYI 00BeKTa;
co3gaHue, oOydeHue u
OLICHKA MOJIENH

JIOTHCTHYECKOU perpeccuu

Martpuna OIIINOOK,
METPUKH KadecTBa
JIOTUCTUYCCKOM

perpeccuu, MOJICIIb

JIOTUCTUYECKOMN pErpeccuu
na Python

BONPOCHI, MMOAOOp  IPUMEPOB
3a7a4 KJacCU(HUKALNU; OTBETHI HA
npoOJeMHBIE  BOMNPOCHI  TpHU
OOBSICHEHUH HOBOTO MaTepuaa;
peleHre 3a1a4 Ha 3aKperuieHue
HOBOTO Marepuaja 1o TeMe;
ydactue Bo (poHTambHOU pabore
Ha 3-eM JTame NepBOro Ypoka;
CaMOCTOSITENIbHOE ~ COCTaBJICHUE
MOZIETIH JOTUCTHYECKOM
perpeccuu (ypok 2)

KOMMyHuKaL;MOHHa}Z.' Y4aCTHC B
O6CY)KI[CHI/II/I T€CTa W OCHOBHBIX
MTOHATHH TCEMBI, OTBEThI Ha
BOIIPOCHI YUUTCIIA,

Peghnexcusnas: 3anonmnenne
JUCTa peduIeKCHH B KOHLIE YpOKa

2.7. JlepeBbs Hepeso pelieHui, | Ananumuueckas:
i AIIEMEHTBI JIePEBBEB!
pemmenui. Jacts 1 P IIOWCK OTBETOB Ha BOIIPOCHI
KOpEHb, JIHMCThS; TIIyOWHA
. | yaurens mpu 00CyKIEHUU HOBOTO
JiepeBa, KaTHBINA
THUIIA AITOPUTMA, TIOUCK OTBETOB
AJITOPUTM, aTpuoyT
Ha MpoOJIEeMHbIE BOIPOCHI U
pa3oueHus; SHTpONHUS,
pelieHue 3a1a4
dbopmyna [llennoHa,
BEPOATHOCTb,  KpUTEPUH | [Ipakmuueckas.:
JKUHN
caMOCTOSTeNIbHAs paboTa ¢
JITOPUTMOM JIepeBa pelieHui
Kommynurxayuonnas:
ydactue BO (ppoHTAITHLHOM
00CYyXKIeHUH.
Peghnexcusnas: 3anonnenue
JUCTa peduIeKCHH B KOHILIE YpOKa
2.8. CiyuaifHbIii Jiec JIEPEBO peteHul, | Anarumuyveckas:  (GpoHTANTBHAS
aTpuOyTHI, pabora ¢ yuduTeneMm Ha 2 3Tamne
3¢ (HEeKTUBHOCTH ypoka
pa3ouenus, riryOvHa
Ilpakmuyeckaa:peanuszanus
JepeBa,uies  alropuTMma -
. ciryyaitHoro Jieca Ha Python ¢
CIIy4aifHOTO neca,
nomoinsio RandomForest,
TIPUHITATT MYIpPOCTH
. napametpsl RandomForest s
TOJIIIBI, CIyYallHBIA Jiec
3aa4 KiaacCu(UKaum U
JUIE  peIIeHHus  3aJa4d
perpeccun
KJaccuukanmum u
perpeccun Kommynuxkayuonnasa: yvactue B

rpynmnoBoii pabore Ha 1 srTame




ypoka (OTBETBl Ha BOMIPOCHI
pedIIeKCUBHOTO 3cCe),yuacTHE BO
(dpoHTanpHON paboTe Ha 2 dTame

ypOKa.

Pegpnexcusnas: 3aII0JIHCHUE
nucta pedIiekcuu B KOHIE YpOKa

2.0. Knacrepuzars MalmHHOe o0ydeHue 0e3 | Anarumuueckas: pelieHue
yUuTeNsl, KIacCU(pHUKAIMA, | 3aa4u KJIacTepU3aLUU
KJIacTepU3alus, ITOPUTM | [Ipakmuueckas: pelieHue 3agadu
K-cpennux, LHEHTPOUJ, | KJIACTePHU3AIHH, BBITIOJIHEHHUE
paccrosiHue MEX]y | IPAKTUYECKON pabOTHI.
TOYKAMHU
Kommynurxayuonnas:
(bpoHTanbHOCOOCYKICHUE 3a/1a4uH
KJIaCTepU3alllH, BBITIOJTHEHHE
MPaKTHYECKON paboThI B
MUKPOTPYIITIE; OTBETHI Ha
BOTIPOCHI YUUTEIISI.
Peghnexcusnas: 3anonnenne
aucTa pedIieKCHH B KOHIIE YpOKa
2.10. | IIpoexr. MallMHHOE O00y4yeHue ¢ | Anarumuueckas:npu pazpadboTke
IIpexcrasicHue yUUTEIEeM, 3a/1aya | MOJIeIM  MAIIMHHOTO 00y4eHHUS
IPOEKTa KJIacCU(UKALUU, METPUKU | IS pelieHus 3a1a4n
OLIEHKHU KayecTBa | KiIaccu(ukanuu
KJIacCU(UKALlMU;  dTarbl
Ipaxmuueckas: npu
pa3paboTKu MOJIENN
BBITIOJTHEHUN B KOMaHJI€ TPOEKTa
MalIMHHOTO oOyueHus,
o paszpaboTkemMoIenu
aHaJU3 JIaHHBIX, CO3/IaHHE
MAaIIMHHOTO  OOydYeHus s
1 o0yueHue MOJeNH,
pelIeHns 3a/1auM KilaccupuKaluu
oueHka  3(deKTuBHOCTH
Kommynukayuonnas: OTBETHI aH
paboTHI MOJIETTH
BoMpock! yuutens (1 atan ypoka),
o0cyxIeHre B KOMaH/Ie B
npoliecce BHIIOIHEHUS IPOEKTa,
Peghnexcusnas: 3anomHeHne
aucta pedieKcud B KOHLE YpOKa
2.11 HpOCKT «OCHOBBI IIOHATHUEC U BUABI Ananumuueckas: npu CO3JaHun

MAaIIMHHOT O
o0OyueHus»

MAaIIMHHOTO 00y4eHus,
JIMHEWHas perpeccusl,
JIOTHCTHYECKAs] perpeccus,
JIEPEBBS PEIICHU,
CIy4alHBbIN JIec,
KJIaCTepU3allUs; MOHATHS,
W3Yy4YEHHBIE B pasjelie
«MarnHHOe 00yUYeHHE»

CUHKBEHHOB U BU3YaJIbHOU KapThbl
3HAHUN (o0obmeHue,
cucTeMaTu3aIus)

Ilpaxmuueckas TpU  CO3JAHUH
CUHKBEHHOB U BU3YaJIbHOU KapThbl
3HAHHM.

Kommynukamuenas: o0CyxaeHue




B XOJI¢ BBIIIOJHEHUs 3aJaHUN U
IIPE3CHTALUN pe3ynbTaToB
paloThI, OTBETHI HA BOIIPOCHI

Pegpnexcusnas: 3anonHeHne
nucta pedIieKcuu B KOHIE YpOKa

2.12.

O0o06IeHuE 51
CHCTEMAaTHU3alIH
OCHOBHBIX
MMOHSATHH
«MamuaHOE
o0yuyeHue»

TCMBI

MIPOEKTHI;
U3y4YeHHbIE B
«MammHHOoe o0yueHue»

MOHSATHS,
Kypce

Ananumuueckas: TPH CO3AAHUU
CUHKBEHHOB U BU3YaJIbHOW KapThI
3HaAHUH (ob6oOmmeHue,
cucTeMaTHh3anus)

Ilpakmuueckas 1pu  CO3TAHUU
CHHKBEIHOB U BU3yaJIbHOUN KapThl
3HaHUM.

Kommynukxamusnas: obcyxnenue
B XOJ/I€ BBIIIOJIHEHUS 33JaHUN U
Ipe3eHTaLNN pe3yIbTaToB
paboThI, OTBETHI Ha BOMPOCHI

Perexcusnas: 3aro0JIHeHUE
nucta peduiekcuy B KOHIE YpOKa

2.13.

HNrorosas
MpOeKTHas pabora

TIOHSATHS,
pazneine
oOydeHue»

HN3YUCHHBIC

B

«MamuHaHoe

Ananumuyeckas: npu
BBIMIOJIHEHUM TeCTa M 3aJaHus
UTOTOBOM KOHTPOJBHON pabOTHI
Ha Kiaccu(HKAIMIO arnelbCHHOB

U rpeindpyToB.

Ilpaxmuueckas: npu
BBIIIOJIHEHUM TECTa IO pasneny,
3aZlaHusl UTOTOBOM KOHTPOJIbHOM
paboTHI.

Peghnexcuenas: 3anonHenue
aucta pedieKcud B KOHLE YPOKa.

Heiipoceru. BBenenue

3.1.

Bsenenue B
HEWpOCeTH

HCKYCCTBEHHBIM HEUPOH,
nH(pOpMalOHHAas
MOJIEJIb HCKYCCTBEHHOTO
HEHpOHa,
MEXHEHPOHHBIE CBS3H,
HEHPOHHAs CETh,
CTPYKTYPHBIN MOJIXOJ K
MOJEIINPOBAHUIO
HEHUPOHHBIX CETEM,
HEUPOKOMIBIOTED,IIEPCEN
TPOH,I€HETUYECKUN
aITOPUTM,
HBOJIFOLIMOHHBIN ITOIXO0[

Ananumuueckas: aHaJIn3
OCHOBHBIX IIOHSATUH U IOJXOJIOB;
CPaBHUTEIbHBIN aHanu3
Ppa3InYHBIX MOAXO0AAX K
MOJEITUPOBAHUIO
VMHTEJUIEKTyAIbHON
JEATEIBbHOCTH; ITIOMCK OTBETOB HA
MPOOGJIEMHBIE BOIIPOCHI YUUTENS

Kommynukayuonnas:
00CyX/IeHUE TOHATUIl OTBETHI Ha
BOMPOCHI YUUTElNs, B TOM YHUCIIE
poOJIEMHEIE.




K MOJEIUPOBAHUIO Peghnexcusnaa: 3anonnenue
HEWPOHHBIX CETEH, JucTa peduieKCHH B KOHIIE YpOKa
KBa3MOUOJIOTUYECKUM
OAXO0A K
MOJEIINPOBAHUIO
HEHUPOHHBIX CETEM,
MOJIEKYJIIPHBII
KOMIIBIOTED.

ITpoekt HEUPOHHEIE CeTH Ananumuveckas: aHaJIn3
. . b
CTPYKTYPHBIM TMOJXOJ K | HOHATHH; aKTyaau3alus 3HaHUH O
00ydyeHuI0 HEHpoceTel, | MAIlMHHOM OOYYECHHH; pEIICHUE

MOJICJIUPOBAHUE YaCTHBIX  3a/ad B  paMKax
JIBYXCJIOWHOM HelipoceTn | pa3paboTKu JIBYXCJIOMHOM
HEUPOCETH.
lpakxmuueckas: CO37IaHUU
MOJIETTU MHOT'OCJIOMHON
HEHUPOCETH.
Kommynurxayuonnas:

00CyX/IeHUE TOHATHI, OTBETHI HA
BOIIPOCHI YUUTEIIS.

3.3. 06001IeH e u | TIPOEKTHI; MOHATUS, | AHarumuyeckas: TPH CO3TAHUU
CHCTEMATU3ALUS U3YYEHHbIE B  Kypce | CHHKBEITHOB U BH3yaJbHOM KapThl
OCHOBHBIX «Heiipocetu. BBenenue» | 3HaHui (o06obmeHue,
HNOHATHH  TEMBI cucTeMaTH3alys)

«Heipocern.

Ilpakmuueckass TpU  CO3JAHUU
CUHKBEHHOB M BU3YAJIbHOW KapThl
3HaHUM.

Bsenenne»

Kommynukamuenas: o0CyxneHue
B XOJ€E BBINOJIHCHUSA 3aJaHUN U
IIPE3EHTALUN pe3yJIbTaTOB
paboThL, OTBETHI Ha BOIIPOCHI

Pegrexcusnas: 3aroJIHEeHNe
aucta pedieKcuu B KOHLE YpoKa

OpraHu3anMoHHO-NeJArorn4ecKue yCcJ0BHA peau3alun Kypca

OcBoeHne Bcex TeM Kypca TpeAroyiaraeT OpraHu3alfio (POHTAIBHONH WM TPYIITOBOU
pabote yuamuxcs. [IpeumymecTBeHHO (poHTaTbHAsE paboTa peaau3yeTcs: Ha MEepPBOM dTarie
ypOKa — dTane MpOBEPKH BBIMOJIHEHUS JOMAITHETO 3aJaHUsI U aKTyalln3aliy 3HAaHUH, a TAaK)Ke Ha
dTame 3aKperuieHus: 3HaHui. ['pynmoBas paboTa opraHu3yercs MPEUMMYIIECTBEHHO Ha JTare

3aKpCIIJICHUA 3HAHWI npu peIcHUU 3a}IaHI/II7I, B OTACJIIBHBIX ClIydasaX — Ha 3Tallc MNPOBCPKU



BBIMIOJTHEHUS]  JOMAlIHEero 3aJaHusl W aKTyanu3aluu 3HaHui. MeToasl  mpoOiaemMHO-
pa3BUBAIOIIECTO O0YUYCHHS MCIOJIB3YIOTCS Ha JTare M3JIOKEHHUS HOBOTO COZEp)KaHUS IO TeMe U
€ro 3aKpeIUIeHUH 4Yepe3 CUCTeMY NpOOJEeMHBIX BOINPOCOB IO TeME, JONOTHHUTEIbHBIX
YTOYHSIONIMX MPOOJIEMHBIX BOIPOCOB U BHIOJHEHHE MPOOIEMHBIX 3a1aHui. [|OMONIHUTETbHBIM
METOJUYECKUM IOAXO0/I0M SIBIISIETCS UCIOJIb30BAaHUE MOJIENH «I1€PEBEPHYTOE 00ydeHuey, Koraa
y4alIruecs: CaMOCTOSTENIbHO U3Y4al0T TEOPETUYECKUIM MaTepual IoMa, a Ha YpOKe MPOXOAUT €ro
oOcyxnenue B (opmare (poHTambHONH Oecelpl M 3aKpeIUICHHE dYepe3 pelIeHHe 3aJad B
mukporpynmnax (g0 4-5 uenoek). [Ipu opranuzanuu ypoka IO MOJENIU «IIEPEBEPHYTOE
oOydeHne» peKOMEHAyeTCs POBOIUTH TAKUE YPOKA IBYM YUHUTEISIM, UTO 3HAUUTEIHHO MOBBICUT
3¢ (HEeKTUBHOCTh YPOKa, OCOOCHHO B YaCTH OOCYXICHUS y4eOHOro MaTepuaia, CaMOCTOSTEIILHO
OCBOCHHOTO Y4YalIUMHCSA JIOMa C TIIOMOIIBIO BHJICOYpOKOB. Pexkomenmyercs, dYTOOBI B
00CYXXJIEHUU MPUHSIIN Y4acTUE BCE yJallnuecs.

[Tpu hpoHTaTBHOM BBINIOJIHEHUH 33/IaHUS YYUTEII0 PEKOMEHYeTCs BBIIIOJIHAT 3aJaHHe
napajuieNlbHO € YYallUMHUCS, KOMMEHTHPYS KaKIbId IIar, JIEMOHCTPUPYS CBOM SKpaH depe3
IOPOCKTOP M O0O0CY)KZas BBINIOJHEHHWE 33JaHUS C YYAIIUMHCS ITOCPEACTBOM YTOUHSIOIIUX
BOIIPOCOB.

B koHIIe Kax10ro ypoka mpoBOIUTCS 00s3aTebHas pedeKcusl.

Hngopmayuonnoe obecneuenue. B yueOHO-METOIUYECKUM  KOMIUIEKT  BXOMST
CJIEAYIONINE METOANYECKHE U yIeOHbIE MaTepHaIbL:

e IIporpamma kypca «/ICKycCTBEHHOTO UHTEIIEKT» (6a30BBIi) TS CTApIICH ITKOJIbI

(10-11 xmaccer).

e Meronndeckne peKOMEHIAINH [T yIUTEIIS.

e [laHbI-CcIEHAPUM YPOKOB.

e OmnopHble Ipe3eHTaIIH.

e Marepuansl K IporpaMmMe, CoJepsKalie 3a1anus Ui MPaKTUIECKOU U

CaMOCTOSITENIbHOM pabOThl 00yJarOIIMXCS.
e Paznarounslii MaTepral U CCHIIKM Ha HEOOXOIUMBIE TIPUIIOKEHUS TS TPAKTHYECKUX

pa60T, Pa3sSMCIICHHBIC B IIJIaHAX-CHCHAPUAX YPOKOB.

Hns peanuzanmuu Kypca Ha OCHOBE MPOTPaMMBI HEOOXOJMMO HAJIUYHE CIEAYFOIINX
MexXHU4ecKux cpeocms:
e KOMIBIOTEPHOE pabouee MECTO YyUuTells, MOJAKIYeHHOe K cetu Mutepuer (Wi-Fi
WJIU TI0 Ka0elto),
e TIPOCKIIMOHHOE OOOPYJAOBaHWE WM WHTEPAKTHBHAS JIOCKA C BO3MOXHOCTBHIO

JIEMOHCTPALIMH TIPE3ECHTALN;



e KOMIIBIOTEPHl WM HOYTOYKH, PpACIOJOKCHHbIE B KOMIIBIOTEPHOM KJjlacce, TJIe
KK YYEHUK Pab0TaeT ¢ yCTPOHCTBOM MO0 MHANBUAYAIBHO, THOO B Mapax;

e KOMIIBIOTEPHI WJIM HOYTOYKM KaK YydYalIuxcs, TaK W YYUTENs JOJDKHBI OBITH Ha
onepanroHHbIX cucremax Windows/MacOS;

e THIIOBOEC TMpOrpaMMHOE oOecreueHrne, MpHUMEHseMoe 00IIeo0pa3oBaTeIbHBIMU
OpTraHU3aIIsIMHU;

e UHTErpupoBaHHas cpena pazpadorku (IDE) s sa3pika nporpamMupoBanus Python;

e JupyterNotebooks — cpema paspabotkw, 1is 3amycka (aiiaoB u3 mMarepuaaoB Y MK

C KOMIIBIOTEPA UJIN U3 00JIaYHOTO XpaHuJIMia.

Texnuueckue TpedoBanus k [10

IK wm HOyTOYK Ha 6a3e OC Windows, MacOS

Cucrtemusle TpeboBanus Windows Cucremusie TpeboBanus MacOS

e Onepanuonnas cucremMa Windows 7 win Bblle e  Omnepanuonsas cuctema MacOS X 10.10 nnun

BBIIIIC
e [Ipoueccop Intel® CoreDuo nim aHanOrHYHBIH €

yactoroil 1,5 I'T unu Beie e IIpomeccop Intel® CoreDuo mnm aHaIOTHYHEIH €

. gactorod 1,5 I'T'm vm BeImIe
e 2/4T'b onmepaTHBHOM MaMSATH AJISI CHCTEM IO

ynpasieHueM 32/64-outHoit Windows e 1,5 I'b onepatuBHOit mamsTu - [Ipomeccop Intel®
CoreDuo wnu anamoru4ssiii ¢ yacroroi 1,5 I'T'1g
WJTU BBILIE

e |,5T'b onepaTuBHOI mamMATH

e Paspemenune skpana 1024x768 wnu Gonbliie
e Hamnuune HUHTEPHET-COCAUHCHU

e Heo0Xxoa1Mo MCIIONb30BaTh aKTyallbHbIE BEPCHU OJHOTO U3 cieayronmx opaysepos: Edge, Chrome,

Safari, Firefox, Opera

DopMbI aTTECTALMH

Bce pasgensl mpeamosararoT BBINOJIHEHUE W 3aAIIUTY MPOEKTOB. [IpoekThl mo cBoen
HHHaKTHqCCKOﬁ CYIIHOCTU HALCJICHbBI Ha (I)OpMI/IpOBaHI/IC CHOCO6HOCTCI>1, IIO3BOJIAIOIIUX
3 PEKTUBHO AESUCTBOBATH B pealbHOM JKW3HEHHON cuTyauuu. OOnanas UMM, ydaluecs MOTYT
AAlITUPOBATHECA K U3MCHAIOIIMMCS YCIIOBUAM, OPUCHTUPOBATHCS B p33H006p33HBIX CUTyalusiax,
paboTaTh B KOMaHJIE.

HpI/I pa60Te Haa MPOCKTOM IMOABIISICTCS UCKIIFOUYUTCIIbHAA BO3MOXHOCTD (bOpMI/IpOBaHI/ISI

Yy ydamuxcss KOMIICTCHTHOCTH Pa3pCHICHUA np06neM (HOCKOHBKy 00s13aTeNbHBIM YCJIOBUEM



peann3aniy MeTo/1a MPOEKTOB B IIKOJIE SBJSIETCS PEIICHHE yYalIMMCS COOCTBEHHBIX MPOOIeM
CpeACTBAMU MPOEKTa), a TaKKe OCBOCHUE CIIOCOOOB JIESATEIBHOCTH, COCTaBIIAIOIINX
KOMMYHHKATHBHYI0O U MH(OPMALMOHHYIO KOMIETEHTHOCTH. Ha yriyOieHHOM ypoBHE Kypca
IpEeTyCMOTPEHBI TPOEKTHBIE PabOThl HA TeMbl «Pemenue 3amaun kimaccupukanumy, «OCHOBBI
MamuHHOTO 00y4eHus», «Knacrepuzauus gaHHbIX», «Co3qaHME MHOTOCIONHON HEHpOCETH».
TeMbl MPOEKTOB MOTYT OBITH YTOUYHEHBI HA YCMOTPEHHE YUUTENsS U B 3aBUCUMOCTH OT HHTEPECOB
YUEHHUKOB.

[IpoekTsl SBIAIOTCA MEXIPEAMETHBIMH, B OTJIMYHE OT MOHOIPOEKTOB, YacTUYHO
BBINIOJIHAIOTCS. BO BHEYPOYHOE BPEMS U TIOA PYKOBOJICTBOM HECKOJBKHX CIICIHAINCTOB B
pa3NMYHBIX O0JAcTAX 3HaHUS. Takue TNPOEKThl TPeOYIT OuYeHb KBATU(UIIMPOBAHHON
KOOPJMHAIIMKA CO CTOPOHBI CIIEHUAIMCTOB U CIAXEHHOW pabOThl MHOTMX TBOPYECKHUX TPYIII.
MexnpenMeTHble TPOEKTHI MOTYT OBITh KaK HEOONIBIIMMH, 3aTParvBalOIMHU JBa-TPU
npeaMeTa, TaKk U HaIpaBICHHBIMA Ha PELICHUE IOCTaTOYHO CIOXKHBIX IMPOOJEeM, TPeOYIOMuUX

COJIePKATEIPHON MHTETPAIIMA MHOTHX 00JIacTel 3HAHUSI.
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