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IHosicuuTeaLHAA 3aNIUCKA

Ob6man xapaktepuctuka kypca. Kypc «MckyccTBeHHBIM HWHTEWIEKT (0a30BBIH
YPOBEHB)» ISl CpeaHEH IIKOIbI sBIISeTCS 0a30BbIM B 00mIe mporpamme «VICKycCTBEHHBIM
WHTEIJIEKT» s 00IIeo0pa3oBaTeNbHBIX MIKOJ W TpeaHa3HadyeH ais mnpenonaBanus B 10-11
KJlaccax. DTOT KypC HalpaBJieH Ha MPOAODKeHHE (POpPMHUpPOBAHUS 3HAHUN YYAIUXCSI CTAPIINX
KJIACCOB O CHUCTeMaX HCKYCCTBEHHOT'O MHTEJUIEKTa KakK OJHOW M3 HauboJiee MepCreKTUBHON U
pa3BUBAIOIICHCS 001acTel HAYYHOTO U TEXHOJOTHMYECKOTo 3HaHUs. VICKyCCTBEHHBI MHTEIICKT
— CTpaTerMyeckd Ba)KHOE HampaBieHue, kotopoe B HarmmonanbHo#t mporpamme «lludposas
skoHOMHKa Poccuiickoit @eneparum» 0003HAUEHO B KAa4eCTBE OAHON M3 CKBO3HBIX IH(PPOBBIX
TEXHOJIOTH1, 00ECIeUnBaIOIINX YCKOPEHHOE PAa3BUTHE MPUOPUTETHBIX OTpaciieldl SKOHOMHUKU U
cormanbHOM cdeprl. [Ipunstas B 2019 r. HanmonaneHas ctpaterusi pa3BUTHs UCKYCCTBEHHOTO
WHTEJUIEKTAa CTaBUT 3a/laud COBEPIICHCTBOBAHUSA CHUCTEMbl IMOATOTOBKH KaJpOB B 3TOM
HATPaBIICHUH, a TaKXKe Pa3padOTKU U BHEIPEHUS MOAYJIECH MO MCKYCCTBEHHOMY WHTEJICKTY B
oOpasoBarelbHBIC MPOTPaMMbl BCEX YpPOBHEW, BKJIouas cpeaHee obmiee oOpasoBanue. Ha
pellieHre TaHHOM 3a/lauM ¥ HaIlpaBJICH HACTOSIIIUHN KypC.

CTpyKTYpHO JaHHBIN KypC BKIIFOUAET JIBa B3aUMOCBSI3aHHBIX MOy (pa3aena) MacCuBsb
B Python m Mammunanoe oOyuenue. IlepBblii Moaynp (pa3zien) cBsi3aH C aKTyaJlu3alMed H
JATbHEHIITUM pa3BUTHEM 3HAHUH W YMEHHMM 1O OCHOBaM TporpammupoBaHusi Ha Python.
CdopmupoBaHHBIE Yy yYalIUXCs 3HAHUA W YMEHHs IO 3TOMY MOAyII0 (paszeny) OyayTr B
JaNbHEHIIEM HCIOJIb30BaHbl MPU M3YUYEHUH BTOPOTO MOAYJsS (pasziena), OCBOEHHE KOTOPOTO
HANPaBIIEHO Ha pa3BUTHE TNPEJACTABICHUNW O MHOTOOOpa3suM TMOAXOJ0B B pa3paboTke
HCKYCCTBEHHOT'O MHTEJUIEKTa, UX BO3MOXKHOCTSIX M OTpaHMUYEHUSX; HAa (popMHUpOBaHUE 3HAHUN O
MaIIMHHOM OOYYEHUHU U YMEHUN MPOEKTUPOBAHUS U peaIh3alli MOJENIM MAIlIMHHOTO 00y4eHus
Ha Python. Ilpu u3yuennn 3Tux Moyne (pa3aesioB) yyamuecs: He TOJIbKO Y3HAIOT O crenuduke
OCHOBHBIX 33/1a4 MAalTMHHOTO OOy4YeHUs, HO ¥ HAy4yaTcsl BBIABIATH U (POPMYIHPOBATH JaHHBIC
3aJjaud B COOTBETCTBHM C PEAIbHBIMU MOTPEOHOCTSIMHU B Pa3iIMUHBIX cepax >KU3HU YeIOBEKa.
Oromy Oyner crnocoOCTBOBATh pPEHICHHE MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad, B TOM 4YHCIE U
HETOCPEACTBEHHO CBSI3aHHBIX CO UIIKOJBHOM JKM3HBIO, C U3YUYEHHEM JPYIHX Y4eOHBIX
TUCUMIUIMH. B Xone ocBoeHusi y4ueOHOro marepuaia Kypca y ydamuxcs (QopMupyercs
YCTOMYMBBIA MHTEpEC K CHUCTEeMaM HCKYCCTBEHHOTO WHTEJUIEKTa M 3akjajabIBaeTcs Oaza Aiis
INPOJIOJDKEHHSI MX H3Y4YEHUsT B paMKaxX BHEYPOUYHOW JAEATENBHOCTH WIH JIONOJHHUTEIBHOIO
o0Opa3oBaHUs, WM CamMoOOpa3oOBaHUS B OTOM HAINpPaBICHWH, HAMPUMEpP, CAMOCTOSTEILHOTO
OCBOCHHMS Kypca C UCIOJIb30BaHUEM 00pa30BaTEIbHBIX OHJIAIH PECYpCOB.

Kypc «MckyccTBeHHBIN WHTEUIEKT» (0a30BBI) HOCUT MEXKAUCHHUILUTMHAPHBIN U

KOMIUIEKCHBIM XxapakTtep. C OHAHOM CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS W YMEHHUS



yyaluxcs, IOJIy4eHHblE MMM Ha YpPOKax MaTeMaTHKd, WHGOpMaTUKH, (U3UKH, OHOIOTHH
(pemenue 3a1a4 ¢ GU3MYECKUM W/ WM OMOJOTMYECKHM conepxkaHuem). C Apyroil CTOpOHBI, B
CTPYKTYpE O3TOTO Kypca OTYETIMBO BBIACHSAIOTCS M TEOpPEeTHYeCKas M IpaKTUYecKas
COCTaBJISIIOLIME. YYalluecss 3HAKOMSTCS C OOJacTsIMH MPUMEHEHHs] U 0a30BBIMU MOHSATUSMU
Kypca, a B XOJ€ NUJAKTUYECKHMX UTP M BBIIOJHEHHUS MPAKTUYECKUX U MPOEKTHBIX 3aJaHUMN
[IOJIy4alOT OIBIT AKTUBHOM, TBOPYECKOW WHIMBHUIYAJIbHOW, TIPYNIOBOM M KOJUICKTUBHOU
JeSITeILHOCTH 110 OCMBICIICHHIO KJIIOUEBBIX 33]a4 MAIIMHHOTO O0Y4YEHHUS! U OCHOBHBIX TOJXO0JI0B
B IPUMEHEHUU MAIIMHHOTO O0y4YeHUs AJIs CO3AaHUS UHTEIIEKTYaIbHBIX CUCTEM.

Hear n 3anaun kypca «MckyccTBeHHbIH HHTELIEKT» (0a30Bbli). [[enbio uzyuenus
kypca «VcKycCTBEHHBIH MHTEIUIEKT» (0a30BbIi) SIBIISICTCS PAa3BUTHE y YYAIIMXCS YCTOWYHBOTO
UHTEpeca K OCBOCHMIO JaHHOW o00jacTh 3HaHUH U (HOPMUpPOBAHME MPEICTABICHHUS O
MHOT000pa3uM MOJIX0J0B B pa3pabOTKe MCKYCCTBEHHOTO WHTEIJIEKTa, 00 MX BO3MOXHOCTAX U
OTpaHWYEHUSX, MPUOOpeTeHHe O0a30BBIX 3HAHWKW W YMEHHH B cdepax HAyKd O JaHHBIX,
MAIIMHHOTO O0Yy4eHuss U MHOrooOpasuu chep UX NPUMEHEHHUs, a Takxke (hopMupoBaHHE
U(pPOBOK TPAMOTHOCTH, Pa3BUTHE KOMIETEHIMH B OOJIACTH HCKYCCTBEHHOT'O HHTEIJICKTA,
BOCTPEOOBAHHBIX HA OTEYECTBEHHOM pBbIHKE TpyJla C YYeTOM JAMHAMHUYHO pa3BUBAIOIIEHCS
cheper UN. 3adauu xypca: bopmMupoBaHHEe y ydYalIMXCS MPEACTABICHUH O MHOT00Opa3uu
MOJX0/I0B B pa3pabOTKe HMCKYCCTBEHHOTO HMHTEUIEKTa, MX BO3MOXKHOCTSAX U OTPAHUYEHUSX
(oOyuenue c yuureneMm, oOydeHue 0e3 yduTess, HEMpOoCeTH); 0 MAIIMHHOM OOydYeHuH, cdepax
ero MpUMEHEHUS; TPUOOPETeHNEe YMEHHUH 1Mo penieHuto 3a1ad MO (perpeccus, Kiiaccudukanms,
KJIacTepu3allysl), aHAIM3Y JaHHBIX W BHU3yanu3aluu (Ha si3bIke ImporpammupoBanus Python c
ucnonb3oBanuem Oubnuorexk Pandas, Matplotlib, NumPy, Seaborn); ymenuii npoektupoBaTh u
peanu30BBIBaTh MOJETH MALIMHHOTO OOYYEHHUS; pa3BUTHE KOMMYHHUKAIIMOHHBIX HaBBIKOB,
yMeHHH paboThl B KOMaH/e, CAaMOCTOSITEIbHON pabOThl U OpraHU3alMOHHON KYJIbTYpPHI.

HeneBas aynuropus. Yuamiuecs 10-11 kiaccoB 001eo0pa3oBaTeIbHBIX KO,

Mecto kypca «MckyccTBeHHBbIN HHTENIEKT» (0a30Bblii) B yueOHoM miiaHe. Kypc
«MckyccTBeHHBIH MHTEIEKT» (0a30BBI) MOKET OBITH BCTPOEH BO BHEYPOUHYIO JIESTEIBHOCTD.
Ypoxku o nepomy moayiio (pazaeny) «Maccusbl B Python» MoryT ObITh BCTPOCHBI B YPOUHYIO
JeSITENIbHOCTD, €CITU COXPaHsIeTCs MPEeEeMCTBEHHOCTh JIMHUM S3bIKa MporpamMMupoBanus Python ¢
OCHOBHOM IIKOJIOW, BTOPO MOaynb (pasznen) «MamurHHOe 00ydeHHe» MOXKET OBITh MepeHeCceH
Ha BHEYPOUHYIO NESATEIBHOCTh. B 3aBUCHMMOCTH OT BO3MOKHOCTEH OpraHM3alud BHEYpOUHas
JESTEIbHOCTh MOXKET OCYHIECTBIISTHCS 110 PA3JIMYHBIM CXEMaM, B TOM YHCIJIE HEMTOCPEACTBEHHO B
OIHOIl 00pa3oBaTeNbHOM OpraHM3alil WIA COBMECTHO C JAPYTMMH 00pa3oBaTeIbHBIMU

opraHu3alusaIMU U YUPCIKACHUAMU JOMOJIHUTCIIBHOTO 06pa303aHI/1;1 HeTeﬁ.



[{eHHOCTHBIC OPUEHTHUPBI CoAepPKAHUA Kypca « MCKYyCCTBEHHBIH HHTEIEKT)
(0a30BbIi)

Texnonoruu HCKYCCTBCHHOI'O MHTCJUICKTA IMPOYHO BOLUIM B HAIIy KHW3Hb U OYCBUJHO,
4TO0 € TCYCHUCM BPCMCHHU CTCIICHb OJSTOr0 MNPOHHUKHOBCHUA 6y,Z[GT JIMIIb YBCJIIMYUBATLCA.
Hcnonp30BaHne MHTEPHET-MIOMCKA, TOJIOCOBBIX ITOMOIIHUKOB, CEpPBHUCOB pacloO3HABaHUS
M300paKCHUM, OHJIAMH UTP SBIISACTCS YaCThIO HAIEH MOBCEMECTHOM JCHCTBUTEIBLHOCTH. 3a1a4a
COCTOUT B TOM, t-ITO6I>I MMOMOYb Yy4YallCMyCs 3aHATb IO OTHOIICHHUIO K 3TUM TCXHOJIOTHUAM
MO3UIMI0 HC MACCUBHOI'O IMOJIB30BATCIIAA, @ aKTUBHOI'O TBOpHA U CO3AaTCJIA, IOHUMAIOIICTO CYTh
TEXHOJIOTMIl MCKYCCTBEHHOTO MHTENIEKTa U CIIOCOOHOTO CO3/1aBaTh CBOM, OPUTHHAJILHBIC
pemienus. O4deBHIIHO, YTO YK€ B Onmxkaifmem OyayimieM OT TOro, HAacKOJbKO TPaMOTHO
BBIMTYCKHUK IIKOJIBI CMOXET KOHCTPYUPOBATh COOCTBEHHYIO CPEAY KU3HU U MPOPECCHOHATHHON
ACATCIIBHOCTH, B TOM YUCJIC, UHTCTPUPYS B HCC TCXHOJIOI'UHU UCKYCCTBCHHOI'O MHTCIIJICKTA, 6y,Z[CT
3aBHCETh €ro YCIEIHOCTh U KOHKYPEHTOCHOCOOHOCTh. [loaTOMYy CTOJB BakKHO OCBOEHHE
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTa, XOTs Obl M Ha 6a30BOM YpOBHE.

Kypc «MckyccTBeHHBI WHTEINEKT» (0a30BbIi)» OpraHUYHO HWHTETPUPYETCS C
peIMeTaMH, KOTOpbIE H3Y4YaloTCsl YYallUMHCS CcTapuieid miKoibl. EcTecTBeHHBIM 00pa3zom
BBITJISIAUT UHTETPALIUS C IUCHUIUIMHAMHU MPeAMETHON obnacTu «MaTtemaTuka U UHQOpMaTHKa.
Pa3BuTHe 10rMueckoro u alropuTMUYECKOT0 MBIIUICHHSI, OCYILIECTBISIEMOE HA YPOKAaxX M0 3TUM
TUCIUTIIIMHAM, CIYXKUT 3a7ade (OpMUpPOBAHUS MPOYHOU Oa3bl, HA KOTOPOM B JaNbHEHIIEM

MOXKCT MPOUCXOJUTHh CTAHOBJICHUC CIICHUAINCTA 10 UCKYCCTBCHHOMY UHTCIIJICKTY.

I[Inanupyemblie pe3yJibTaThl 0CBOEHHUS Y4eOHOI0 Kypca

[IperonaBanne kypca «VCKycCTBeHHbIM HHTENIeKT» (0a30BBbI) HampaBleHO Ha

AOCTHIKCHUC TPEX I'PYIII PE3YJILTATOB - JTUYHOCTHBIX, METAITPECAMETHBIX U IIPCAMCETHBIX.

-1 rpynmna: 1.1. ®opMupoBaHue y y4arerocs MHUPOBO33PEHHU,
JMYHOCTHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HAyKU H
pe3yabTaTh oOmiecTBa.

1.2. ®opMupoBaHue y ydalerocs HHTepeca K JOCTHKEHHUSIM HAyKu

1 TEXHOJIOTHH B 00JIaCTH HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. ®opmupoBaHHE Yy ydallerocss YCTAHOBKM HAa OCMBICIIEHHOE U
0e30macHOe B3aMMOJACUCTBUE C TEXHOJOTMSAMU M YCTPOHCTBAaMH,

pPCAIN30BaAaHHBIMHA Ha  OCHOBC IMPUHIIUITIOB HCKYCCTBCHHOI'O




HUHTCIIJIICKTA.

1.4. TlpuoGpereHwe  oOmbITa  TBOPYECKOH  JICSTEIBHOCTH,
onuparomeics Ha HCIOJIb30BaHUE COBpPEMEHHBIX
I/IH(l)OpMaI_II/IOHHBIX TGXHOHOFHﬁ, B TOM YHCJIC HCKYCCTBCHHOI'O

HUHTCJICKTA.

1.5. ®opmupoBaHue y ydallerocss yCTaHOBKM Ha COTPYIHUYECTBO
U KOMaHAHYI0O pPaboOTy TpU pEIICHHUH HUCCIEI0BaTEIbCKUX,

poOJIEeMHBIX M U300peTaTeNbCKHUX 3a/1a4.

2-51 rpynna:
MCTAIIPECAMCTHBIC

pe3yabTaThl

ITo3znaBaresbHble YY/:

2.1. VYmenue paboraTth C uH(pOpMAIMEH, aHATU3UPOBATh U
CTPYKTYpPHPOBAaTh IOJyYCHHbIE 3HAHUS M CHHTE3MPOBATH HOBEHIC,

YCTaHABJIMBATb NPUYINHHO-CICACTBCHHEBIC CBA3H.

2.2. YMeHus: OOBSICHATh SIBICHUS, TIPOIECCHI, CBSI3U U OTHOIIICHUS,
BBISIBIISIEMBIE B XOAEC II03HABATEIbHONM MW HCCIEAOBATEILCKOMN

JCATCIIBHOCTH.

2.3. YMeHue Jnenath BBIBOABI HA OCHOBE KPUTHYECKOTO aHAIM3a
pa3sHBIX TOYEK 3peHHs, MOATBEPXk,AaTb MUX COOCTBEHHOM

apryMeHTauHeﬁ HIJIN CaMOCTOATCIIBHO IMOJTYYCHHBIMU JaHHBIMU.

2.4. YMeHHne aHaTu3upOBaTh/pedIeKCUPOBaTh OMBIT UCCIICTOBAHUS
(TEOPETUYECKOTO, IMIUPHUYECKOTO) HA OCHOBE MPEII0KEHHON

CUTYallMH, TOCTABJICHHOW LIEJIH;

2.5. YMeHHE CTpPOUTh pACCYXKICHHE HAa OCHOBE CpaBHEHMS

MPEIMETOB U SIBJICHHIA.
Perynstusubie YY/:

2.6. YMeHne 0OOCHOBBIBATh IIEJICBBIC OPUEHTUPHI M TPHOPUTETHI

CChUIKAMHU Ha HCHHOCTH, YKa3bIBasA U 000CHOBBIBasI JIOTUKY.

2.7. YMmeHue TUIAaHUPOBATh HEOOXOIWMBIE  JCHCTBUA B
COOTBETCTBUU C yUeOHOU U MO3HABATEIBHOMN 3a/1a4eii U COCTABIISITh

AJITOPUTM HX BBITIOJITHCHUA.




2.8. YMeHue onuchiBaTh CBOM OMBIT, 0OPMIISISL €0 JIJIs TIepeaadn
APYruM JIIOJ4IM B BUJAC TCXHOJIOTHU PCIICHUA IMPAKTHYCCKUX 3a1av

OMpCACIICHHOI'O KJIacca.

2.9. VYwmenue BbHIOMpaTh W3 TPEAJIOKEHHBIX BapUAHTOB U
CaMOCTOSITENIFHO ~ WCKaTh  CPEACTBA/pPeCcypchl Il PELICHHUs
3aa4/JOCTHKEHNST ~ LEeNMM B XOJIE€  HCCIENOBaTEIbCKOM

JCATCIIBHOCTH.

2.10. YMeHue mNpUHMMATh peEIIEHHE B WIPOBOH U y4ueOHOMU

CUTYallUH U HECTH 32 HErO OTBETCTBEHHOCTb.
KovmmyHnukatuBHblie YY /]

2.11. YMeHue B3aMMOICICTBOBATh B KOMAaHJI€, YMEHUEM BCTYyNaTh

B JIAJIOT U BECTH €TO.
2.12 Ymenue cobmo1aTh HOPMBI TyOJIUYHON peyn,

perilaMCHT B  MOHOJIOIC U JUCKYCCHMH B COOTBCTCTBHU C

KOMMYHUKaTUBHOM 3aJa4eil.

2.13. Ymenue onpenensaTh CBOM JICUCTBUA U JIEUCTBUS MApTHEPOB

JUISL TIPOJYKTUBHOM KOMMYHUKALIUH.

2.14. YMmeHue mnOpuxoIuTh K KOHCEHCYCY B JHCKYCCHUM WJIH

KOMaHJHOH padore.

3-4 rpynma.
[IpenmeTrHbie

pe3yNbTaThl

3.1. HMmerp mpencTaBieHUS O MHOrooOpa3uu IOAXOJO0B B
pa3paboTKke MCKYCCTBEHHOTO HWHTEIJIEKTA, UX BO3MOXHOCTAX U
OTpAaHWYEHUSAX; O MAIIMHHOM oO0yuyeHuHn © cdepax ero

MMPUMCHCHUS,

3.2. YMeTh OOBSACHTH Pa3HUIY MEXK]Y MAIIUHHBIM OOy4YEHHEM C

yuuTeneM u 6e3 yuuTes.

3.3. BeisBnare U (GopmMyaupoBaTh 3aJaud MAIIMHHOTO OOYYECHHS
JUISL pa3iNyYHbIX cdep KU3HU YeJOoBeKa M B COOTBETCTBUU C

PCaJIbHBIMHA HOTpGGHOCTHMI/I.

3.4. ImeTh mpeacTaBiIeHUS O CO3/IaHUU MOJIENH KJacCHU(HUKAIIN




Ha cepBuce TeachableMachine.

3.5. lmeThr mpencTaBieHUs O HETOOOYUYECHHBIX M MEPEeOOYyICHHBIX
MOJIEISIX MAIIMHHOTO OOY4Y€HHUs, YMETh BBISBIATH MPOOJIEMBI MO
XapakTepHbIM TMpHU3HAKaM W 3HaTh CHOCOOBI  OOpBHOBI ¢

nepeoOydeHHeM U HeA00OyICHHEM MOJIETICH.

3.6. TloayuuTh MOPaKTHUYECKUM OMNBIT TECTUPOBAHUS TOTOBOM

MOJCIN MAallIMHHOI'O OGy‘IeHI/IH

3.7. HWmerp mpencraBieHUs O CYIIHOCTH pPabOThI MOJAEIH
JOTUCTHYECKOM PErpeccuy W BO3MOXKHOCTSAX €€ MPUMEHEHHS IS
KJIaccu(uKanuu 0OBEKTOB; 00 MCIIOIB30BAaHUU JIEPEBHEB PELICHUN

B MAIlIMHHOM OOy4YeHUH.

3.8. YMeTh co3maBaTh MoJeNU JMHEHHOHM perpeccun Ha Python c

nomoIikio 6ubnuorek pandas, numpy u sklearn

3.9. YMeTh npOeKTUPOBATh U PEATTM3OBBIBATH MOJEIN MAIIMHHOTO
oOyuennss Ha Python ¢ momompi0 MHCTPYMEHTOB OMOIMOTEKH

sklearn

Mecto kypca « AcKycCTBEHHbIN HHTEIEKT» (0230Bblii) B y4e0HOM IIaHe

Ypokn kypca «VCKycCTBEHHBIM HMHTEIIEKT» (0a30BBIM) MOTYT TPOBOIUTHCA Kak B
paMKax BHEYPOYHOW JEATEILHOCTH. YPOKH 1o TiepBomy pazaeny (Python) moryr ObITh
BCTPOCHBI B YPOUHYIO HACATCIIBHOCTL, CCJIM COXPAHACTCA NPCCMCTBCHHOCTL JIMHHUU SA3bIKA

nporpammupoBanus Python ¢ ocHOBHOII m1koso0ii, BTOpO# pazaen (MammHaHoe 00ydeHHe) MOXKET

OBITh IEpPEHECEH Ha BHEYPOUHYIO JESTEbHOCTD.

Y4eOHO-TeMATHYECKHH TIJIAH

Ne 1.1. Ha3Banue pa3nena/TemMsbl KoanuecTBo 4acoB
Oo1ee Teopus IIpakTuka
1. OCHOBBI A3BIKA 8 15 6.5
nporpammuposanus Python
1.1. Drampl  pelleHWs 3a1aud  Ha 1 0,5 0,5
KOMIThIOTEpE




1.2. Pemenue 3agau Ha KOMIIBIOTEPE 1 1

1.3. Opnomepuble MaccuBbl B Python 1 0,5 0,5
- cnucku. Co3naHue CIHUCKOB U
BBIBO/I DJIEMEHTOB

1.4. UccnenoBanue u  reHepanus 1 1
CIHUCKOB. BpIuMcIeHre CyMMBI
AJIEMEHTOB CIHCKa

1.5. CnoBapu u ux onucanue. Ilouck 1 0,5 0,5
0 CIIOBAPIO

1.6. [TepebGop »y1eMEeHTOB clloBaps 1 1

1.7. Pemenue 3a/1a4 c 1 1
UCIIOJIb30BAHUEM  CIIHCKOB U
cioBapen

1.8. [ToBropenue. Htorosas pabota 1 1
"Maccussi B Python"

2. MammHHOe 00y4eHHe 10 5 5

2.1. IlonsTne ®W BUABI MAIIUHHOIO 1 0,5 0,5
oOyueHus

2.2. AHalu3 ¥ BU3yalIn3alus TaHHbIX 1 0,5 0,5

2.3. bubnunorexku MAaIIMHHOTO 1 0,5 0,5
oOy4eHus

2.4. JIuHeiinas perpeccus 1 0,5 0,5

2.5. HenuHeiiHble 3aBHCHMOCTH 1 0,5 0,5

2.6. Knaccudukanms. Jlorucruaeckas 1 0,5 0,5
perpeccust

2.7. Knaccudukanus. Jlorucrudeckas 1 0,5 0,5
perpeccust

2.8. HepeBbs pemiennid. Yacts 1 1 1

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

2.10. [IpoekTt «Pemenne 3a7a4u 1 1

KJIACCU(PUKAITII




UTOI'O 18 6,5 11,5

Coaep:xanue Kypca

Monayas (pa3aea) 1. Maccusbl B Python.

Tema 1.1. Dransl pemienus 3a1a4u Ha KoMmibiotTepe.JInHeitHbIi anroput™, 6J10K-cxema.
MaremMaTHueckue onepaTopsl, onepaTop npucBanBanus, Gpynkmuu print(), input(), float(). Drams
pelieHus 3a1a4d Ha KOMITbIoTepe. Moenb, anropuTtM, hopManu3alius, JUHCHHBIA 1
Pa3BETBISIONMIUIACS AITOPUTMBI. Y CIIOBHBIN omiepatop B Python, monHbIi 1 HETIOTHBIN YCIIOBHBIC
OIIEepaTopBHl.

Tema 1.2. Pemienue 3aau Ha koMibtorepe.IloBropeHrie 0CHOBHBIX 0a30BBIX MOHATUI
Python, n3y4yeHHsIx paHee.

Tewma 1.3. OngaomepHbie MaccuBbl B Python - cicku. Co3gaHue CIIMCKOB U BBIBOJ
aneMeHTOB.CITUCOK, MaCCUB, DJIEMEHTHI CITUCKA, MHICKC dJIEMEeHTa criucka. Metozs .append u
.sort, TOJIOKUTENbHBIE U OTPULIATEIbHBIE HHACKCHI, CPE3bI.

Tema 1.4. MccnenoBanue u reHepanys COUCKOB. BbIYucIeHUE CyMMBI 3JIEMEHTOB
criucka.Metogel .append u .sort, pyHkiuu min(), max() u metoy .count. CyMMHUpOBaHHE
AJIEMEHTOB CIHCKA, IUKII C 33JaHHBIM YKCIIOM OBTOpeHMH, oniepaTtop for. ['eneparnus crrcka,
omneparopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. [louck no ciosapro. Cnucku, reHepanus ClucKoB,
CYMMHUPOBaHHE 2JIEMEHTOB cricKa, GyHKIus len(), cnokenue cuckoB. CiioBapH, 3JIEMEHTHI
CJIOBaps, KJII0Y U 3HAYEHHE, BHIBOJ] DJIEMEHTOB CJIOBAps, IOUCK JIEMEHTOB B CJIOBapeE.

Tema 1.6. Ilepe6op semenToB ciioBapsi. CiioBapk, CIUCOK, oniepatopsl for u if, anemMeHT
cJIOBapsi, KJII04, 3HaYCHHE, Iepe0op CIoBaps 1Mo KIro4am, epedop cioBaps 1o 3HAUCHUSM,
MeToabl .keys, .values, .items, ornepatops! for u if.

Tema 1.7. Pemienue 3a1a4 ¢ UCMOIb30BAaHUEM CITUCKOB U clioBape. CIUCOK, Cpe3,
MOJIOKUTEbHASI M OTPUIIATENIbHAS WHIEKCAIUS JIEMEHTOB CIucKa, MeTof .append. ['eneparus
crniucka, oneparopsl for u if. CnoBaps, 3€MEHTHI CIIOBapsI, KIIFOUX U 3HAYCHHUS, BIOKECHHBIC
CJIOBapH, METOJ .items.

Tewma 1.8. IToBTopenue. Utorosast pabora «Maccussl B Python».OcHoBHBIE TOHATHS
MOZyJis 1: CIUCKU U CII0BapU».

Monyas (pa3aen) 2. MamuHHoe 00y4eHue.



Tewma 2.1. IloHsiTHE ¥ BUIBI MAITMHHOTO 00y4YeHUs. VICKyCCTBEHHBIM MHTEIJIEKT, TTOIX O,
OCHOBAHHBIN Ha MpaBUIIaxX, MamImHHOE 00yueHue. Mcropus pazsutus MU B urpax, chepsl
NpUMEHEeHHs MallMHHOTO 00y4eHus. OOyueHue ¢ yunreneMm, ooyueHue 0e3 yuuTens, 3a/1aua
perpeccui, 3a1a4a kinaccudukaimm, 3a1aya KiacTepusalim, 0T00p JaHHBIX JJIsl MOJENN
MaIIMHHOTO OOY4YCHHUS.

Tema 2.2. AHanu3 u BU3yanu3anus JaHHBIX. MalinHHOE 00y4eHHUE C YIUTEIEM,
MalmHHOe 00ydyeHue 0e3 yuutens. 3aiaua perpeccu, 3ajada KiacCupuKalmy, 3a1a4da
knacrepusanun. bubnmorexkn pandas u matplotlib, areHre TaGIMYHBIX TaHHBIX, CTATUCTHYECKHE
MTOKa3aTeNH, TIOCTPOCHHUE TUArPAMM.

Tewma 2.3. bubnuoTexkn MalIMHHOTO 00y4YeHUs. MamuHHOe 00y4eHHe ¢ yauTeneM u 6e3
y4uuTens, ero npeumyuiectsa. [loctaHoBKa 1enu U 3aj1a4, aHaINU3 JaHHBIX, 00yJaromas u
TPEeHUPOBOYHAS BEIOOPKH, 3a/1ada perpeccui, 3aj1adya Kiaccuukaim, TeCToBas u
TPEHUPOBOYHAsS BEIOOPKA, MepeodydeHue, HeT000ydeHUe, ONTUMAIIbHAST MOJIEITh, KPOCC-
Banuaanus. bubmuoreka sklearn, sTansl MOCTPOCHUSI MOAETH MAIIMHHOTO 00y4YeHus Ha Python.

Tema 2.4. Jluneitnas perpeccus.Ilonsitue nuneitHol perpeccuu, neneBas QyHKINA,
JIMHEMHOE ypaBHEHNE, TOMOCKEIACTUYHOCTh JaHHbIX. Co31aHne MOJIEIU JTMHEUHOW pErpeccuu
Ha Python ¢ momomnisto 6ubamorex pandas, numpy u sklearn.

Tema 2.5. Henuneitaslie 3aBucumoctu. Co3nanue, 00ydeHue 1 Ol[eHKa MOJIEIH JTMHEHHON
perpeccun. Busyanuzauus nanusix Ha Python. Henuneitnsiit gynkuuu, rpaduku GyHKINHA.
[TommHOMMAIBHOE TTpeOOpa30BaHKE TUHEWHON PErPeCcCHH.

Tewma 2.6. Knaccuduxanus. Jloructuueckas perpeccus. Kimaccudukarus, JoructTuaeckas
perpeccusi, THHEHHBIN Kiaccu(uKaTop, TUIEePINIOCKOCTh, OMHAapHast Kiaccupukanus,
MYJIbTHKIIACCOBas Kiaccudukanus. JInneitHoe ypaBHeHUe, KO3 UIMESHTHI JIMHEHHOTO
YpaBHEHHUS, PACIIONIOKEHHE TOUKH OTHOCUTENIBHO MPAMOH, OTCTYyN o0bekTa. Co3aanue,
oOydeHure U OLleHKa MOJIEIH JIOTUCTUYECKOM PErpecCuu.

Tema 2.7. Knaccudukanus. Jloructudeckas perpeccus. Marpumna ommodoK, METpUKH
KauyeCcTBa JIOTUCTUIECKON Perpeccuu, MOJIeb JIOTUCTUIECKON perpeccun Ha Python.

Tema 2.8. JlepeBna pemennit. Yacts 1. [lepeBo penieHuid, 31€MEeHThI I€PEBbEB: KOPEHb,
JIUCThS;, TITyOnHA JepeBa, )KaHbIi alTOPUTM, aTpUOYT pa30ueHus; SHTponHs, GopMyna
[llenHOHA, BEpOATHOCTH, KpUTEepUid J[>KUHMU.

Tema 2.9. JlepeBbst pemenuii. Yacts 2.MeToas! perieHus npo0iaeMbl nepeodyueHust
nepeBbeB. Mopenu nepesa pemeHuid. Peanuzanus gepesa pemenus Ha Python.

Tewma 2.10. IIpoekt «Pemenue 3anaun kinaccudukanumn». MammaHOE 00yUeHHE C

yuuTenem, 3aaava kinaccudukanuu. MeTpukn OIeHKH KadecTBa KJIacCU(UKAIIMHA. DTaIb



pa3pabOTKX MOICIIM MAIIMHHOTO 00YYEHUsI, aHAIM3 JaHHBIX, CO3J]aHUE U 00yUYEeHHUE MOJICIH,

orieHka 3(pPeKTUBHOCTU PAOOTHI MOJICIIH.

TemaTuyeckoe MIIAHUPOBAHUE € ONpee/iIeHHeM OCHOBHBIX BUAOB Y4eOHOi

JeATECJIbHOCTH
HaumenoBanu Kparkoe cogep:xxanue Buabl yueOHoi
€ TEMbI JEATEJIbHOCTH
1. Python
1.1. | Dransl pemenus | JIMHEHHBIN anroput™, OJIOK- Ananumuyeckas: aHaJIN3
3a71auu Ha | cXeMma, MaTeMaTH4ecKue JIBYDKEHUS 0eCMIOTHOTO
KOMIIbIOTEPE OIIepaTopBl, ONIEPATOP aBTOMOOWIIS; aHamu3
npuCBauBaHus, QyHKIMHU print(), | aropurma JBMKEHUS
input(), float();3tamns! permenus OCCIMIIOTHOTO  aBTOMOOWIIS;
3aJa4 Ha KOMIBIOTEpPE, MOJIEIb, aHallM3  ATAllOB  pEIICHUS
ITOPUTM, (pOpMaTH3AIIHA, 3a1aun Ha JBIKEHHE

JIMHEUHBIN U Pa3BETBISIOIIHUNICS
AJITOPUTMBI, YCIIOBHBIN
orepatop B Python, monHbIit
HETIOJIHBIM YCIIOBHBIN ONEPATOp

OECIIMJIOTHOTO aBTOMOOMIISL.

KommyHnuxayuonnas: OTBETHI
Ha BOIPOCHI YYUTENS, B TOM
quCIe npoOJIeMHBIE
(oOcyxnenue o OI0K-cXeme
JTANoOB pEIIeHUS 3aJaud Ha
[1K).

Ipaxmuueckas: peleHus
3a1a4n Ha JIBIKEHUE
OCCITMIIOTHOIO aBTOMOOMIIS, B
TOM  YHCJE€  COCTaABJICHHE
aITOPUTMAa, HAlKMCaHHE KOJa,
COCTaBJICHHE OIMCaHHUSI
KaXJOr0 9JTama  peIIeHus
3amaun Ha IIK (mo Ook-
cxemam)

Pegnexcusnaa: 3anonHeHne
aucta pediaekcuu B KOHILE

ypoKa

1.2.

Pemrenue 3amau
Ha KOMITbIOTEPE

[ToBTOpEHNE OCHOBHBIX 0a30BBIX
noHsTui Python, n3ydeHHBIX
paHee

IIpaxmuueckas: Ipe3eHTaLUSA
BBIIIOJTHEHHOTO  JIOMAIITHETO
3a/1aHuS; y4dacTtue B
BUKTOPHHE Ha TIOBTOPEHHE
6a30BbIx noHsATHI Python.

Pegnexcusnaa: 3anonHeHne
aucta pediaekcuu B KOHILE




ypoKka

1.3.

OnHoMepHbIE
MAacCCHBBI B
Python - ciucku.
Co3pnanue
CIIMCKOB n
BBIBOJI
3JICMCHTOB

CHmcok, MacCuB, 3JIEMEHTBI
CITMCKA, MHJICKC JJIEMCHTA
CIIMCKa, METObI .append u .sort,
IMOJIOKUTCIIbHBIC U OTPHUIATCIIBHBIC
HWHACKCHI, CPE3BI

Ananumuueckas.: aHalu3 H
KOMMCHTHUPOBAHHUE KaXOI0T'O
JJICMCHTAa TEPMHHA
«CITMCKW)», HAITMCAHUEC KOAa.

Ilpakmuueckas: HanucaHHue
IPOTpaMMBbI ISl XpaHCHUS U
00paboTKM  JaHHBIX 00
OLICHKAaX [0 WCTOPUHM 34
TEKYIIYIO 4EeTBEPTh,
BBIIIOJIHEHHE  3aJlaHUil B
JupyterNotebook o
CO3JIaHUIO CIHCKa subjects ¢
JJIEMEHTaMHU.

KommyHnuxayuonnas: OTBETHI
Ha BOTIPOCHI YUUTEITS,
ydacTHe B TPYIIIOBOM
00CyXIeHUN npu
8bINOTHEHUU 3A0AHUL.

Pecghnexcusnas: 3anonHeHne
aucTa pedIIeKCHH B KOHIIE

ypoka

1.4.

Uccnenosanue u
reHepanus
CITUCKOB.
Brraucnenue
CYMMBI
9JIEMEHTOB
CITHCKA

Meronst  .append wu  .sort,
¢byakuu min(), max() ¥ MeTox
.count; CYMMHpOBaHHE
BJIEMEHTOB  CIHCKa, I[HMKI C
3a/laHHBIM YHUCJIOM TIOBTOPEHUI,
orepaTop for; reHepanus
criucka, onepatopsl for u if

Ananumuueckas:
3aJlaHui u
HaIlMCaHue
pelieHuy 3aad.

aHan3
BOTIPOCOB;
Koja npu

Ipaxmuuyeckas:BHITIOTHEHUE
B Mapax /MHUKpOTrpyIIax
3aJIaHHM, B KOTOPBIX
HE00X0aUMO MIPUMEHUTH
KOMaH/Ibl, HM3yYCHHBIE J0Ma
HaIyCcaHue KozJa TS
pereHus 3aJa4u
CYMMHUPOBAHHUSI  DJIEMEHTOB
CIIMCKA;  pelieHue  3amad
(HammucaHue KOJ1a) Ha
TeHEepaIUIo CITUCKOB.

KOMM)/HMKCZL}MOHHCZ}I.' OTBECThI

Ha BOIIPOCHL YUuUTCId,
y4yacTtue B TPYIIIOBOM
00CYXIEHUUTIPU

BBIIIOJTHEHUH 3aJaHUM.

Pegnexcuenas: 3anomHeHne
nucTa pedIIeKCUU B KOHIIE




ypoKka

1.5.

CrnoBapu u wux
OTHCaHUE.
[Touck o
CJIOBApIO

Crucku, TEHepamusi CIHUCKOB,
CYMMHUPOBaHHE 9JIEMEHTOB
criicka, ¢pyHkius len(), cinoxenue
CIIMICKOB;  CIIOBApH, 3JIEMEHTHI
clioBapsi, KIOY W 3HAUYCHHE,
BBIBOJ] DJIEMEHTOB CJIOBApS,ITOUCK
DJIEMEHTOB B CIIOBape

Ikcnepmuasi:
B3aMMOIIPOBEpPKa
BBIIOJTHEHHBIX JIOMAIITHUX
3aJJaHMI,IIONCK OIIMOOK M HX
000CHOBAHHE.

Ananumuueckas.:
BBIIIOJIHEHHBIX
3alaHui; 3aJaHui o
CO3J1aHUIO cioBapen c
3aJaHHBIMH YCIIOBHSIMHU.

aHajlin3
JOMAaIIHUX

Ipakxmuueckaa:o0OcyxaeHue
omuOOK, JIONMYIICHHBIX B
BBIMOJTHEHHBIX ~ JOMAaITHUX
3aJaHusX;  MPOCMOTp U
0o0CyXJeHHE  BHJICOPOJIMKA
«CnoBapny;
CaMOCTOSITENIbHOE
BHIIIOJIHEHUE  3aJaHUi Ha
co3maHue cioBapsi results c
npeIMeTaMu U 4eTBEPTHBIMU
OIICHKAaMH ® CJIOBaps st
MOUCKA OT3BbIBOB o
dmibMam; IIPOCMOTP
Buneoponuka «llo ciosapro
MOXHO OBICTPO HCKaTh» U
BBIMIOJTHEHUE  3aJaHusl  TI0
BUJICOPOJIUKY.

Kommyrnuxayuonnas: OTBETHI
Ha BOIIPOCHI YUHUTEIS,
ydacTue B TPYIIIOBOM
00CYXICHUUTIPH
BBINOJIHEHUH 3aJaHUH.

Peghnexcusnas: 3anonneHne
aucTa pedIIeKCHH B KOHIIE

ypoKka

1.6.

[Tepedop
3JIEMECHTOB
croBaps

CrnoBapb, CIHUCOK, orneparopsl for
u if, sJeMeHT cloBaps, KIIOY,
3HauUeHUe, mepedop cioBaps IO
KIIfoyaMm, Tiepedop cioBapsi 1o
3HAUCHUSM, METO/TBI keys,
.values, .items, onieparopsl for u if

Ikcnepmuasi:
B3aUMOIIPOBEpPKa
BBITIOJIHEHHBIX
3aJaHui

JOMAaIIHUX

Ananumuueckas:
BBIIOJTHEHHBIX
3aJaHui
TTOKCK

aHaum3
JIOMAIITHAX

(amaym3  xomda),
omubOK H  HX




000CHOBaHUE.

Ipaxmuuyeckas:o6cyxneHue
ommOOK, JIONMYIICHHBIX B
BBITTOJTHCHHBIX JIOMAITHAX
3alaHusIX (HaIMCaHWe KOza);
MPOCMOTP ©  OOCYXICHHE
BUJICOMHCTPYKITUU c
aHaJIN30M MIPUMEPOB
«ITepebop AJIEMEHTOB
CJIOBaps»; CaMOCTOSITEIHLHOE
BEIIOJIHEHHE 3aJIaHHi;
BBEIIOJIHEHME  3aJaHA Ha
NpUMEHEHHWE METO/IOB Kkeys,
.values, .items; BBIIIOJHEHHE
pakTUYecKol  paboThl B
rpymre (aBa 3a1aHus).

Kommynuxayuonnas: OTBETHI
Ha BOIPOCHI yuuTens,
ydqactue BO (PpOHTaIbHOI
Oecene (yTouyHeHWE TIOHSTHI
CKITIOU, «GHAUCHUEY,
«QJIEMEHT CIIOBaps», a Takxke
BBISIBJICHHE OTJIMYMI cloBaps
U CIHCKA) W TPYIIOBOM
00CYXICHUUTIPH
BBITIOJIHEHHUH 33J1aHU.

Pecghnexcusnas: 3anonHeHne
aucTa pedIIeKCHH B KOHIIE

ypoKka

1.7.

Pemrenue 3amau
c
HCIIOJB30BaHUE
M CIINCKOB n
cioBapen

Cnucok, cpe3, TMOJIOKHUTEIbHAS U

OTpHLIATETbHASL MHJICKCALUS
JJIEMEHTOB CTINCKa, METO
.append, TeHepauus  CIIKCKa,

omepatopel for u if, croBaps,
DJIIEMEHTHI  CJIOBapsi, KIIOYH U
3HAUEHUs, BIIOKEHHBIC CIIOBApH,
METOJ .items

Ananumuueckas npu
BBIIOJIHEHUH 3aJaHUN
Ipaxmuueckas pu
BBIIIOJIHEHUH BCEX 3aJaHui
(MHIMBUYyaTbHO u B
MHUKPOTPYIITax).

Kommynuxayuonnas: OTBETHI
Ha BOMPOCHI yuuTens,
ydqactue BO (PpOHTaILHOM
orpoce u TPYHIIOBOM
00CYXICHUUTIPU
BEIIOJIHEHUH 3aJaHUH.

Pegnexcusnaa: 3anonnenue
aucrta pedieKcuu B KOHLE

ypoKa




1.8.

HNrorosas
pabora
"MaccuBBI B

Python"

ITonarus no xypcy «Maccussl B
Python: criucku u ciioBapm»

Ananumuyeckas npu
BBIIIOJIHECHUH 3aJJaHuN
UTOTOBOM KOHTPOJIbHOU
paboTHI.

IIpakmuueckas npu
BEIIOJIHEHUH 3aJaHui
WUTOTOBOM KOHTPOJIbHOM
paboTHL.

Pegnexcusnaa: 3anonnenue
aucrta pedieKcun B KOHLE

ypoKka

MammunHoe o0yueHue

Ilonsatue m BUABI
MAaIIIUHHOTO
oOy4eHus

HckyccTBeHHBIN WHTEIUIEKT,
HOJIXO/I, OCHOBaHHBIHN Ha
IpaBUiIax, MalIMHHOE OOy4YeHHeE,
ucropust passutusa MU B wurpax,
cdepbl MPUMEHEHHUS MAIIMHHOTO
o0y4yeHHsT; 00y4eHHE C yUUTETIEeM,
oOyuyenune Oe3 yuuTens, 3anada
perpeccum, 3aja4a
Kiaccuukanuu, 3amaya
KJlacTepu3aluu, OTOOp JaHHBIX
IS MOJeNn MAaIIMHHOTO
o0y4yeHHs

Ananumuueckas npu
CPaBHHUTEILHOM aHaJIH3e
MOIXOJ0B:  OOy4deHHe  C
yuuteneM Hu oOydeHue Oe3
YUYUTENS; TPH OTBETaX Ha
BONPOCH M (PPOHTATBHOM
00CYX/IEHUU BOIPOCOB IO
Hpe3eHTAIHH.

Ilpakmuuecxas npu
BEIIOJTHEHUH 3aJaHui
PaKTUYECKOH paboTHI.

Kommynukayuonnasn: OTBETHI
Ha BOIIPOCHI YUHUTE,
ydyacTue BO (POHTAIHLHOM
00CyXIeHUN npu
BBIIIOJIHCHUHM 3aJjaHUM.

Pegnexcuenas: 3anoHeHHE
aucta pedaekcur B KOHIIE

ypoKka

2.2.

Ananus Hu
BHU3yaJIU3aIUs
JIAHHBIX

MarmmmnaHOE oOyueHue c
YUUTEIEM, MalluHHOEe OOydYeHHE
0e3 yuuTens, 3aJada PErpecCHH,
3amaua kiaccudukanuu, 3amada

KJIaCTEePHU3AIINH, OnOIMOTEKU
pandas wu matplotlib, ureHue
TaOJUYHBIX JIAHHBIX,
CTAaTHCTHYECKHE [TOKa3aTesu,

MMOCTPOCHUC NUarpaMm

AHnanumuyeckasn: pu MOUCKE
OTBETOB Ha BOIPOCHI B XOJE
00CYXIeHUSI BBITOJTHEHHOTO
JOMAITHETO  3aJaHusl, TpH
BEIIOJIHEHUH 3aJaHui
PaKTUYECKOH paboTHI.

Ipakmuueckas: npu
00CYX/IEHUU BBIIIOJIHEHHOTO
JIOMAIIIHETO  33/1aHusi; TpHU
dbpoHTANBHOM  ompoce U
Oecene, TIpU  BBIOJHEHUU
3a1aHU I [IPAaKTUYECKON




paboTHI.

KOMM)/HMKCZL}MOHHCZ}I.' OTBECThI

Ha BOTIPOCHI YUUTEITS,
ydqactue BO (PpOHTaILHOM
00CyXIeHUN npu

BBIIIOJTHEHUH 3aJaHUM.

Pegnexcusnaa: 3anonHeHne
aucta pediaekcuu B KOHILE

ypoka

2.3. | bubnuorexu MammunHoe oOydeHue ¢ yuuTenem | Anarumudeckas: OTBETHI Ha
MalTuHHOTO u 0e3 YUUTEIIA, €ro | BOIPOCHI (aHAJIU3 BOTIPOCOB U
o0y4YeHHS IPEUMYIIECTBA, TOCTAHOBKA IIeJIM | TOMCK OTBETOB)(POHTATBHON

W 3a7ad, aHaIW3  JaHHBIX, | Oecenpl; aHamuM3 TpaduKoB
oOydaromiass ¥ TPEHUPOBOYHAS | Mojiesei MalIMHHOTO
BBIOOPKH,  3ajada  PErpeccuu, | O0Oy4eHUs TMPU BBITOTHCHUH
3a/1aua KjaacCu(UKaAIU, TECTOBAs | 3aIaHUs «[Ipobmembr B
U TPEHUPOBOYHAS  BBIOOpPKA, | OOYUYECHHH MOJIEIN.
nepeoOydeHne, Hemoo0ydeHue,
ONTHMAaNbHAS  MOJENh, KpOcc- Hpaxmuueckas: HTOMCK
BanMmanus;, Ombimmoreka sklearn, OTBETOB vHa BOLPOCHI
dTambl ~ MOCTPOEHUS  MOACIH (pouTanbuoli - becet  n
MarmHHOTO 00y4eHus Ha Python BOTIPOCHL  YHUTEILT B XOAe
ypoKa.
Kommynuxayuonnas:
ydqactue BO (PpOHTaIBHOI
Oecene o Marepuasna
MPEIBIIYIIEro YpoKa;
ydacTue B OOCYKICHHU TpHU
BBIMIOJTHEHUH ~ 33/laHusl B
MUKPOTPYIITE 1O aHAIU3Y
rpaduKoB MaIIMHHOIO
00ydYeHUS».
Pedghnexcuenas: 3anonHenue
nucTa pedIIeKCUU B KOHIIE
ypoka

2.4. | JIuneiinas NOHATHE JIMHEMHOM perpeccuy, | Anarumuueckas. aHanus3

perpeccust neneBas  (QyHKIMS, JHUHEWHOE | pabOThl MOJENU JIMHEHHON
ypaBHEHHE, TOMOCKEIACTHYHOCTh | PETPECCHH (mon6op
JTAHHBIX; co3MaHue  MoAenu | KOdP(UIIMEHTOB JIHUHEHHOTO

auHeWHoOU perpeccun Ha Python ¢
noMmoIiplo  Oubmmorexk  pandas,
numpy u sklearn

YpPaBHEHUsI C HECKOJIbKUMH

IIEPEMEHHBIMH); aHau3
3azad4, IIPEJICTaBICHHbIX
yuuTeneM, BbIOOp M3 HHX

3aJa4 perpeccu; 3aJlaHue Ha
aHaju3 rpauKoB U BBIOOP M3
HUX TOTO, KOTOPBII




COOTBETCTBYET MOJIENN
JIMHEHHOHN PErpeccuu; aHallu3
TOYCUHBIX Tpaduka U BbIOOp
cpeau HMX Habopa JaHHBIX,
HNOIXOAAIIMX JJISi  pPEIICHUs
3a/1a4 JINHEWHOU PEerpeccuy;
co3JaHue MOJIeTT!
MaIIMHHOTO OOyueHHs Ha

Python.

Ipaxmuueckas: pelieHue
3amay = Ha  BeIOOp (M3
MPEJICTABICHHBIX  yUUTeNeM
3aja4) 3a/1a4d perpeccuu; Ha
BbIOOp HalOopa JaHHBIX (110
rpadukam), MOAXOIAMINX IS
peLIeHHUs 3aJa4yu JIMHEWMHOMN
perpeccuu;co3ianue MOJENN
MalIMHHOTO OOyuYeHHs Ha
Python - MOJIEIb
npecKa3zaHus IIeH Ha
KBapTHUPHI, B 3aBUCUMOCTH OT
Pa3IUYHBIX [TAPaMETPOB.

Kommynuxayuonnas:

ydqactue BO (PpOHTaIbHOM
00CyXaeHUN OCHOBHBIX
BOMPOCHI TEMBI - JIMHEWHAs
byHKIIUS u JTUHEHHOE
ypaBHEHHE, KOTOpPHIE YyiKe
U3Y4aIUCh B Kypce
MaTeMaTHKH;  OOCYXKIIEeHUE
3a/a4 1o rpadukam.

Pegnexcuenasn: 3anoHeHHE
aucta pediaekcud B KOHIIE

ypoKa

2.5.

Henunelinrie
3aBUCUMOCTH

Coznanue, oOydeHHE H OIEHKA
MOJEIN JIMHEHHOM pPErpeccuy,
BU3yalu3aus JaHHbIX Ha Python;
HEeNMHEHHbIN (yHKIMH, Trpaduku

byHKUINH; NOJMHOMHAIILHOE
npeoOpa3oBaHue JTUHEHHON
perpeccuu

Ananumuueckas:co3iaHue
MOJIEJIN JINHEUHOU perpeccuu
Ha  OCHOBAaHUU  IIPOCTOMN
TaOMUIBI € JaHHBIMH O
3aprarax COTPYIHHKOB,
HaxONAIIMXCSA Ha  Pa3HbIX
JOJKHOCTSIX ;HAITUCAHUE
KOJa.

Ipakxmuueckas: pelieHue
3aJa4 Ha CO3JaHHe MOJeNu
JIMHEHOM perpeccuu,

OTBCTHI Ha BOIIPOCHI YUUTCIIA




(moBTOpEHUE marepuana
MaTeMaTUKH);  BBIOJHEHUE
3aJaHus Ha
HOJIMHOMHUAIIbHYIO

perpeccuio, HalucaHue Koja
JUIsL TIpEICKa3aHusl 3HAYECHUS
HOBOM MOJIENIBIO u
IIOCTPOEHHUE rpaduKoB
UCXOJIHBIX JJaHHBIX U MOZEIIH.

Kommynuxayuonnasi:
ydqactue BO (PpOHTaILHOM
00CYyX/JICeHUH, OTBETHI Ha
BOIIPOCHI YYUTEI.

Pegnexcusnaa: 3anonHeHne
aucta pediaekcuu B KOHILE

ypoKka

2.6. | Kmaccudukanusa. | Knaccudukanus, morucruueckas | Anarumuyeckas: TTONCK
Jlorucrtuueckas perpeccus, JUHEWHBIN | OTBETOB Ha  MpoOJeMHBIE
perpeccust KJaccuukarop, BONPOCHI M peIIeHUE 33134

THIIEPILIOCKOCTb, OuHapHasi | Ha Tarne 2 ypoka;
KIIacCU(pUKALUS,
Ilpakmuyeckasa: OTBETHl Ha
MYJIbTHKIIACCOBAS
. BOIIPOCHI, MOAOOp MPUMEPOB
KJaccu(uKanus; JUHENHOE
3amay KJaccuukanum,
YpaBHEHHUE, K03 pULIHEHTHI
. OTBETHl Ha  MpoOJIeMHbIE
JUHEHHOTO yYpaBHEHHS,
BOINIPOCHl TpHU OOBICHCHUH
pacronoxeHue TOYKHU
. HOBOI'O0 MaTepuaia; pelleHue
OTHOCHUTEJIBHO TMPSIMOH, OTCTYI
3aJady = Ha  3aKperuvieHue
00BeKTa; co3gaHue, oOydeHHE WU
. | HOBOro MaTepuaina Mo TeMe;
OLIGHKa MOJIETH JIOTUCTHYECKOM 2
ydqactue BO (PpOHTaIBHOI
perpeccuu
pabote Ha dTane 3 ypoka.
Kommynukayuonnas:
y4JacTue B 00CYXKJIEHUH TecTa
U OCHOBHBIX IOHATUH TEMBI,
OTBETHI Ha BOIIPOCHI YUUTENS;
Ped¢hnexcuenas: 3anonHenue
nucTa pedIIeKCUU B KOHIIE
ypoka

2.7. | Knaccugpukamus. | Marpuma  ommOOK,  METPUKH | AHanumuueckas: IIOMCK
Jloructuueckas Ka4yecTBa JIOTHCTUYECKOH | OTBETOB Ha BOIIPOCHI YUUTEIS
perpeccus perpeccun, MOJIENIb | IPU  OOCY)KICHUHM METPUK

JIOTUCTUYECKONW PpErpeccud Ha | KadecTBa JIOTUCTUYECKOU
Python perpeccuu; caMoCTOSITETbHOE

COCTaBJICHUE MOJIeTH
JIOTUCTUYECKOW  perpeccuu
TUIS npecKa3aHus




BEPOSATHOCTH B Oyvkaifiime
10 JIeT UILIEMUYECKOU
601e3HH cepaua o
pa3IMYHBIM MPU3HAKAM.

Ilpakmuuyeckas: OTBETHl Ha
BOIPOCHI
YUUTEIS;CaMOCTOSITETEHOE
COCTaBJICHUE MOJIeTH
JIOTUCTUYECKOW  perpeccuu
TUISt npescKa3aHus
BEPOSITHOCTH B OJMKanIIme
10 JeT WIIEMUYECKOU
0oJIe3HU cepama o
Pa3IUYHBIM MPU3HAKAM

Kommynuxayuonnas:
ydyacTue BO (POHTAIHLHOM
00CyXIeHUN METPHK
KauecTBa JIOTUCTUYECKOU
perpeccuu;

Pegprexcusnan: 3anonneHne
aucTta pedieKcuu B KOHLE

ypoKka

2.8.

HepeBbs
peLICHHUIA.
1

YacTtb

JepeBo  pemieHuid,  3IEMEHTHI
JIEPEBHEB: KOpEeHb,  JIUCTbS;
rryouHa JiepeBa, JKaIHBIA
aNTOpUTM, aTpuOyT pazOueHus;
suTponmsi, (opmyna IllenHoHa,
BEPOSITHOCTB, KpUTEpUid [[KuHM

Aunanumuueckas:

MIOWCK OTBETOB Ha BOIIPOCHI
YUHUTEIIS IPU 00CYKICHUU
HOBOT'O THIIA AJITOPUTMA,
MIOUCK OTBETOB Ha
poOJIeMHbBIE BOIPOCHI U
peleHue 3aaayq

Ipaxmuueckas:

CaMOCTOSITeIIbHAs paboTa C
AITOPUTMOM JIepeBa
peleHui

Kozwwynumuuouﬂaﬂ:

ydacTre BO (PpOHTaTLHOM
00CYyXIeHUH.

Peghnexcusnas: 3anonneHne
aucTa pedIIeKCHH B KOHIIE

ypoKka

2.9.

HepeBbst
pELICHHUIA.
2

YacTtb

Ananumuueckas:
COCTaBJICHHUSA anropuTMa
NPUHATHSA ~ perieHuil  (Ha




npumepe UT'PBbI);aHAIN3
y4eOHBIX MPHUMEPOB JepeBa
pELLIECHHI;

Ilpakmuueckas: y4dacTue B
Urpe Ha aHajiu3 ajaropuTrMa

MIPUHATUSA pelIeHui c
MOMOIIbIO NIEPEBHEB;
HCCIIETOBaHHE KpUTEPHEB

s dexTuBHOCTH  pa3OHEHHS
Ha IIpuMepax.

Kommynuxayuonnas:
o0cyxeHue npu
BBINIOJITHEHUH ~ 33JaHuil B
MHKpOTPYIIIIE; OTBETHl Ha
BOIIPOCHI YUYUTENS, y4acTHe
BO dpoHTaTEHOM
00CyXIeHUH.

Pegnexcuenas: 3anomHeHne
nucTa pedIIeKCUU B KOHIIE

ypoKa
2.1 [Tpoekt MaIIMHHOE O0yUYeHUE C yUuTeleM, | Anarumuyeckas. Ipu BBIOOpE
0. «Pemenue 3anaun | 3a7a4a KiIacCUPUKAINKU, METPUKHU | METOJOB PEIIEHUs 3aJa4uu
KJIaCCU(UKALUN» | OLICHKH KadecTBa
Ipaxmuueckas: npu
Kiaccuukanuu, JTaIbl
BBITIOJTHCHUH MTPAKTUIECKOTO
pa3paboOTKH MOJIEIH MAIIUHHOTO
3aJaHMA 10 CO3LAaHUIO
oOydeHus, aHainu3  JaHHBIX,

MOJIETH MAITHHHOTO

co3llaHue U o0ydeHne MOJIenu,
o0yJeHus

orieHKa 3¢ (HEeKTUBHOCTH PAOOTHI

Peghnexcusnas: npu
MOJICIN

IoABECACHUHN UTOT'OB
BBITIOJTHEHHS paOOTHI,
3aIOJTHEHHUS JICTA
pednexcun

OpraHu3anMoHHO-NEIArornyecKue ycJI0BHS peau3anun Kypca

OcBoeHHE BceX TeM Kypca MPEAnoiaracT OpraHu3aluio (GPOHTAIBHONH M TPYIIOBOM
pabore yuamuxcs. [IpeumymiecTBeHHO (PpoHTaNbHAs paboTa peann3yeTcs: Ha TEPBOM JTare
ypOKa — 3Tane MpoBEPKH BBHITIOTHEHUS JOMAIITHETO 3a/IaHUs M aKTyaIH3alliy 3HaHUH, a TaKkKe Ha
JTame 3aKperuieHus 3HaHui. ['pynmoBas paboTa OpraHW3yeTcs MPEHMYIIECTBEHHO Ha JTare
3aKpeIUICHUSI 3HAHWWM IIpU PEIICHUM 3aJaHUi, B OTIENIbHBIX CIy4yasxX — Ha JdTale IPOBEPKU

BBITIOJIHGHHSI  JIOMAITHETO 3aJaHusl ¢ aKTyalu3aluu 3HaHui. Meroasl mpoOiIeMHO-



pa3BHUBAIOIIETO O0YYEHHS HCIOIb3YIOTCS Ha dTare U3JI0KEHUSI HOBOTO COAEPKAHUS 10 TeMe U
€ro 3aKpeIUIEHUH dYepe3 CUCTeMY MpPOOJEMHBIX BOIPOCOB MO TEME, JOMOJHUTEIbHBIX
YTOUHSIOLINX MPOOJIEMHBIX BOIIPOCOB M BBINOJHEHHE MPOOIEMHBIX 3aaHui. JlONOTHUTEIbHBIM
METOJUYECKUM TOAXO0/I0M SIBISIETCS MCIOJIB30BaHUE MOJIENIU «II€peBEPHYTOE O0yueHue», Koraa
y4alecsi CaMOCTOSITENIbHO U3Yy4aloT TEOPETUYECKUI MaTepual A0Ma, a Ha YpOKe MPOXOJIUT €ro
obOcyxnenue B ¢opmare (poHTANBHOW Oeceqbl W 3aKpelUieHue Yepe3 pelieHHe 3anad B
MUKporpynmnax (mo 4-5 uyenoBek). Ilpu opranuzamuu ypoka IO MOJEIH «II€PEBEPHYTOE
oOydeHne» peKOMEHAYETCs POBOIUTH TAKUE YPOKa IBYM YUHUTEISM, UTO 3HAUUTEIHHO MTOBBICUT
3(PEeKTUBHOCTh YpOKa, OCOOCHHO B YacCTH OOCYKJIEHUsS Y4eOHOTO Marepuaia, CaMOCTOSTEIHHO
OCBOCHHOTO Y4YalIUMHCA JOMa C TIIOMOLIbIO BHJAEOYpPOKOB. PekomeHmyercs, uToOBl B
00CYX/IEHUH NPUHSIIN Y4acCTHE BCE yUalHECH.

[Tpu ¢hpoHTaTBLHOM BBINOJIHEHUH 33JaHUS YYUTENI0 PEKOMEHYETCSl BBIIOIHITH 3aJaHUE
napajuleIbHO € yYalllUMHCS, KOMMEHTHPYS KaXKIblil 1Iar, AEeMOHCTPUPYS CBOM 3KpaH udepes
IPOCKTOP M 0O0CYXIas BBIIOJHEHHWE 3aJaHUs C YYallUMHCS IOCPEACTBOM YTOUHSIOIIUX
BOIIPOCOB.

B koHIIe Ka)Xa0T0 ypoKa IPOBOIUTCS 00s13aTenbHas pedIeKCus.

Hugopmayuonnoe obecneuenue. B yueOHO-METONUYECKUN KOMIUIEKT BXOIST

CJICAYIOIINE METOANYECKUE U yueOHbIe MaTepHaIbL:

e Ilporpamma Kypca «VICKyCCTBEHHOTO MHTEIICKT» (0a30BBIi) I CTapIei IIKOJIbI

(10-11 xmaccsr).

e MeTonuyeckue peKOMEHAAINHN ISl YUUTENs.

e [InaHbI-criIeHApUM YPOKOB.

e OnopHbIE Npe3eHTaLUH.

e Martepuasl K IporpaMMe, CoJep Kalife 3a1anus 1 MPaKTHIeCKON U

CaMOCTOSTEIIbHON pabOThI 00yUJarOIINXCS.
e Pa3narounslii MaTepual U CChIIKM Ha HEOOXOAUMBIE TIPUIIOKEHUS JJIS IPAKTHUECKUX

paboT, pa3MelIeHHbIE B TUIaHAX-CIICHAPHSX YPOKOB.

Jns peamu3anuu Kypca Ha OCHOBE NPOTPaMMBI HEOOXOAWMO HAIMYHE CIIEAYIOIINX
MeXHUYeCcKUx cpeocms:
e KOMIIBIOTEpHOE pabouee MecTO y4uTess, MmoakiaoueHHoe k cetu Mureprer (Wi-Fi
WJIU TI0 Kabelto),
e TIPOCKIIMOHHOE OO0OpYZOBaHWE WJIA HWHTEPAKTHBHAS JIOCKA C BO3MOKHOCTBIO

JIEMOHCTPALIUU TPE3EHTALIHIM;



e KOMIIBIOTEPHl MIJIM HOYTOYKH, pAcCHOJOXCHHbIE B KOMIBIOTEPHOM Kjacce, TIe
KaX/IbIi yUeHHK paboTaeT ¢ yCTpOUCTBOM JIMOO MHANBUIYAIbHO, 100 B Mapax;

e KOMIBIOTEPHl WIM HOYTOYKHM KakK Y4YaIlMXCs, TaK M YYHUTENIs JOJDKHBI OBITH Ha
onepanroHHbIX cucremax Windows/MacOS;

e THIIOBOE TIPOTpaMMHOE OOECIedeHHe, MpUMEHsIeMoe 00Ie00pa3oBaTeIbHBIMU
OpraHu3alsIMH;

e UHTErpupoBaHHas cpena pazpadorku (IDE) s sa3bika nporpamMupoBanus Python;

e JupyterNotebooks — cpena pa3zpaboTku, 1ist 3amycka (aitioB u3 matepuanioB Y MK

C KOMIIBIOTEPA UJIN U3 00JIaYHOTO XpaHUJIMIIA.

Texuuueckue TpedoBanus k [10

TIK wmu HOyTOYK Ha 6a3e OC Windows, MacOS

Cucrtemusle TpeboBanust Windows Cucrtemubie TpeboBanust MacOS

e Onepauunonnas cucrema Windows 7 wiu Beliie e Omnepauuonsas cucrema MacOS X 10.10 unn

BBIIIIE
e [Ipoueccop Intel® CoreDuo niam aHanoruuHslii ¢

gactotoit 1,5 I'T' win BeIme e T[Ipomeccop Intel® CoreDuo niam aHaJOTHYHEIH C

. gactorou 1,5 I'T'm mu BeIIIE
e 2/4Tb omepaTHBHON MaMSATH ISl CHCTEM TIOT

ynpaBieHueM 32/64-o6utnoit Windows e 1,5 I'b onmeparuBHO# mamsTH - [Ipoueccop Intel®
CoreDuo uiau aHaIoruyHeIi ¢ yactorou 1,5 I'T'n
WU BEIILIE

e 1,5T'b onepaTuBHOIl namMsATH

e Paspemenue sxpana 1024x768 nm Gosblie
e Hannuue UHTEpHET-COeTUHEHUS

e Heo0xoauMo MCronb30BaTh aKTyallbHBIE BEPCHH OJJHOTO U3 cienylomux opaysepos: Edge, Chrome,

Safari, Firefox, Opera

dDopMbI aTTECTALUU

Bce paspensl mpenmnosiaraioT BBIMOJHEHHE W 3alIUATY MPOEKTOB. [IpoekThl mo cBoeu
JUIAaKTUYECKOM CYIIIHOCTH HaleleHbl Ha (OPMHPOBAHHE CHOCOOHOCTEH, MO3BOJISIOIINX
3 PEKTUBHO ACUCTBOBATH B PEaJbHOM >KM3HEHHOU cuTyaruu. O0nanas UMM, ydalmecss MOTYyT
alalTHPOBATHCS K U3MEHSIOLIMMCS YCIOBHSIM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYAIUSX,

paboTath B KOMaHJIE.



[Ipu paboTe HaJ MPOEKTOM MOSIBIISCTCS UCKIIOYUTENbHAS BO3MOXHOCTh (DOPMUPOBAHHUS
y ydamuxcs KOMIIETEHTHOCTH pa3pelleHuss MmpobiieM (TOCKOJIBKY 00S3aTeNbHBIM YCIOBHEM
pcain3anu METOAa MPOCKTOB B HIKOJIC ABJISICTCA PCIICHUC YUYallIUMCHA COGCTBGHHBIX HpO6H€M
CpeACTBaMH TMPOEKTa), a TaKKe OCBOCHHE CIIOCOOOB JICATEIEHOCTH, COCTABJISIONINX
KOMMYHHUKATHBHYIO ¥ HH)OPMAIIHOHHYIO KOMIIETEHTHOCTH.

HpOGKTBI ABJIIIOTCA  MCXKINPCIMCTHBIMU, B OTJIMYHUC OT MOHOIPOCKTOB, YAaCTUYHO
BBITIOJIHAIOTCA BO BHCYPOUYHOC BpCMs M 1IOA PYKOBOACTBOM HCECKOJIBKUX CIHCHUAJIMCTOB B
pa3UUYHBIX O00JIacTAX 3HaHWUs. Takhe TMPOEKTHl TPeOYIT OYeHb KBATH(UIIMPOBAHHOMN
KOOPJWHAIIMA CO CTOPOHBI CIICIUAINCTOB U CIAXCHHOH paOOThl MHOTHX TBOPYECKHX TPYIIII.
MexXIpeaMeTHbIe TPOEKTHl MOTYT OBbITh Kak HEOONBIIMMH, 3aTParHBaIOIIUMHU JBa-TPH
npeaMeTa, Tak W HalpaBICHHBIMH Ha PEIICHHE JOCTAaTOYHO CIOXKHBIX MPoOsieM, TPeOyoUX

CoJIepXKaTeIbHOM MHTETPAIlM MHOTUX 00JlacTel 3HAHMS.



