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HHosicHuTe IbHASA 32N CKA

PaGouyasi nporpaMmMa 3j1eKTUBHOTO Kypca « ACKyCCTBEHHBIN MHTE/IEKT»
pa3padoTaHa HA OCHOBE CJEAYIIIUX HOPMATHBHBIX JOKYMEHTOB:
1. ®enepanbHblii rOCYJaPCTBEHHBI 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOILETO
oOpa3oBaHMsl, YTBEPKAEHHBIN TpHUKazoM MuUHHCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®enepaniun ot 17.05.2012 roma Ne413 (¢ u3MEHEHUSMH W
JTOTIOJTHEHUSIMH ).
2. OcHoBHast oOpa3oBarenbHas mporpamma cpeaHero ooduero oopazosanusi ' bOY
COL c. Pycckuit baittyran
3. Mecro npenMeTa B yueOHOM IUTaHE
B y4yeOHOM 11aHE Ha U3yYEHUE FJIEKTHBHOIO Kypca OTBOUTCS:
10-11 xmaccel- 1 1 B Heaenro (34 Hemenn)
Bcero 68 u.

Kypc «/ckyccTBeHHBIN MHTEIIEKT (YIiTyOJIEHHBIA YPOBEHb)» ISl CPEAHEM
IIKOJIBI  SIBJISIETCS  YrioyOneHHbIM B oOmed mnporpamme «lckyccTBeHHbIN
WHTEJUICKT» JUIsl 00111e00pa30BaTEIbHBIX IIKOJI U TIPEIHa3HAYEH JIJIs PETogaBaHus
B 10-11 kmaccax. DTOT Kypc MOpOAOSIXKAaeT (POPMUPOBAHUE 3HAHUN y4YaIUXCS
CTapIlIUX KJIACCOB O CUCTEMAaX MCKYCCTBEHHOI'O MHTEIIEKTa KaK OJJHOM U3 HanboJee
MEPCHEKTUBHOM M pa3BHUBAIOIIElcs 00JacTell HAay4yHOTO W TEXHOJIOTHYECKOTO
3HaHMs. VICKYCCTBEHHBIM HWHTEJUIEKT — CTPAaTerMYecKd Ba)KHOE HAalpaBIICHUE,
kotopoe B HarmonansHoit nporpamme «lludpoBas skoHomuka Poccuiickoi
®denepanunn» 0003HAUEHO B KAYECTBE OJHOW M3 CKBO3HBIX LIM(PPOBBIX TEXHOJIOTHUH,
00€eCMeynBaOIINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpaciiel SKOHOMHUKHU H
cormanbHoll cepsl. [Ipunstas B 2019 r. HaumonanbHasi cTparerus pa3BUTHS
UCKYCCTBEHHOIO MHTEJUIEKTa CTaBUT 3aJayd COBEpPUICHCTBOBAHUSA CHCTEMBbI
MOJATOTOBKM KaJpOB B 3TOM HAIlpaBJICHUHU, a TakKe pa3padOTKUM U BHEIPEHUS
MOJyJIEH M0 MCKYCCTBEHHOMY HMHTEIJIEKTY B 00Opa3oBaTelbHbIE MPOTrpaMMbl BCEX
ypOBHEH, BKIItoUas cpenHee odiee oOpa3oBanue. Ha pernienue naHHOW 3amauu u
HAIpaBJIEH HACTOSIIUN KypC.

CtpykTypHO Kypc «VICKYCCTBEHHBIN MHTEIUIEKT (YyIJIyOJICHHBIH YPOBEHD)»
BKJIIOYAET TPU B3aMMOCBSI3aHHBIX MOy (pasnuena): AHanu3 JaHHbIX Ha Python;
Mamanoe oOydenue; Heiipocetu. Bpeaenue. Ilocnennuit Monynb (pasmen)
«Helpoceru. BeeneHue» ABISIETCS HOBBIM, BKIIFOUEHHBIM TOJIBKO B 3TY IPOrpaMMy
yTITyOJIEHHOTO U3YYEeHHsI OCHOB CUCTEM MCKYCCTBEHHOTO MHTEIUIEKTA. DTOT MOJTYJIb
(pa3gen), OpPHUEHTUPOBAH Ha 3HAKOMCTBO YYalIUXCSl C Pa3BUBAIOLIUMCS
HanpaBienneM UT-unpyctpum — HelpoHHbIE ceTH. BTopoil Moaynb (pa3aen)
«AHanu3 naHHBIX Ha Pythony cBs3aH ¢ akTyanu3amueil U JaabHEHIITNM pa3BUTHEM
3HaHUU U yMeHUl 1o aHanu3y AaHHbIX Ha Python. ChopMupoBanHble y ydammxcs
3HaHHWS W YMEHHSA 10 3TOMY MOAYJ0 (paszmeny) OyayT B HCIOJIB30BaHbBI TPHU
U3YYEHUU TPEThEro MoayJis (pasnena) «MammHHoe 00yyeHue». OCBOEHUE 3TOro
MoayJsi (pas3zenia) HalpaBlI€HO Ha pPa3BUTHE MPEACTaBICHUN O MHOrooOpaszuu



HOJIXOJOB B pa3padOTKE MCKYCCTBEHHOIO MHTEIUIEKTa, WX BO3MOYKHOCTIX U
OTrpaHUYEHUSX; Ha (OPMHUPOBAHHME 3HAHMM O MAIIMHHOM OOYYEHUM U YMEHHI
IPOEKTUPOBAHUSA W peaju3aluy MOJENIN MalIMHHOTO oOyueHus Ha Python. Ilpu
U3Yy4YE€HUU BTOPOTO U TPETHETO MOAYJIEH (Ppa3AesioB) ydalrecs He TOJIbKO y3HAIOT O
cienr(uKe OCHOBHBIX 3a7jady MAllMHHOTO OOy4Y€HHUs, HO U HAay4daTcs BBIABIATH U
dbopMyMpoBaTh JaHHBIE 337a4d B COOTBETCTBHH C PEaJbHBIMU MOTPEOHOCTSIMU B
paznuyHbIX cdepax KM3HU 4YEJIOBEKa. JDTOMYy OyJeT CInocOOCTBOBATH pELICHUE
IIPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, B TOM YHCJIE€ U HEMOCPEACTBEHHO CBS3AHHBIX
CO IIKOJBHOM >KHU3HBIO, C H3YyYEHHEM JPYIrux Y4YeOHbIX AMCHMIUIMH. B Xxoxe
OCBOEHHUSI Y4eOHOTO Marepualia Kypca y ydammxcs (GOpMHUPYETCS YCTOMUYMBBIA
MHTEpEC K CHCTEMaM MCKYCCTBEHHOI'O HMHTEIUIEKTa WM 3aKjaJbIBacTcs 0asza s
NPOJOJDKEHUS MX U3YYEHUS] B paMKax BHEYPOUYHOM JI€ATEIIbHOCTH WJIU
JIOTIOJIHUTEIBHOTO O0pa3oBaHMs, WJIM caMoo0pa3oBaHUs B 3TOM HAaIpaBJICHUH,
HaIlpUMEp,  CaMOCTOSTEJIBHOIO  OCBOGHMS ~ Kypca €  MCIOJIb30BaHUEM
00pa30BaTeNbHBIX OHJAMH PEecypcoB. DTOT KypC TaKkxke OyIeT CIOCOOCTBOBATH
OCO3HAaHHOMY BBIOOPY Y4YalllUMHUCSl HaIlpaBJICHUN JajbHEWIIEro OOy4YeHHs WU
npo(heCcCUOHANBHON JEsITeIbHOCTH, CBSA3aHHBIX C LU(POBBIMU TEXHOJIOTUAMHU U
VICKYCCTBEHHBIM MHTEJIEKTOM.

Kypc «MckyccTBeHHbII HHTEIEKT (yriyOJeHHBIH YPOBEHbB)» HOCHUT
MEXIUCIUIUIMHAPHBIA M KOMIUIEKCHBIM Xapakrtep. C OZHOW CTOPOHBI, B HEM
CUHTE3UPYIOTCS 3HAHUS U YMEHHUS OOydYarolIMXCs, MOJTYyYEHHbIE paHee Ha ypoKax
MaTeMaTUKH, THPOPMATUKH, PU3HKHU, OHOJI0THH (pellieHne 3aaad ¢ pUu3ndeckum u/
Wi OuoiorudeckuM coaepskanuem). C Ipyroil CTOpOHbI, B CTPYKTYpE ATOro Kypca
OTUETJIMBO BBIIEISAIOTCI M TEOpPETHYECKas M MPAKTHYECKash COCTaBJISIOLIUE.
OOyuaroiyecs 3HaKOMSTCS C 00JIACTMH NPUMEHEHHS U 0a30BbIMU MOHATHSIMU
Kypca, a B XOA€ JAUJIAKTUUYECKUX UI'P U BBIMNOJHEHUS MPAKTUYECKUX U MPOECKTHBIX
3aJaHUM TOJIYYaIOT OIBIT aKTUBHOW, TBOPYECKOW MHAMBUIYAIbHOM, TPYIIIIOBOU U
KOJUIEKTUBHOM JE€ATEIBHOCTH IO OCMBICICHUIO KJIOUYEBBIX 3aa4 MaIlMHHOTO
OoOyueHUsI ¥ OCHOBHBIX MOJXOJOB B MPUMEHEHHWU MAIIWHHOTO OOYYEeHMs IS
CO3JaHMs UHTEJUIEKTYaJIbHbIX CUCTEM.

Hesn m 3amaum kypca «McCKycCTBeHHbIH HHTEWIEKT (YriayOJeHHbI
YPOBeHb)» B crapmeil mkojge. llenpro u3yueHuss kypca «VICKyCCTBEHHBINM
MHTEIUIEKT (YrayOJeHHBIM YPOBEHD )» SIBISETCS pa3BUTUE Y YUAIIUXCSl YCTOMYMBOIO
MHTEpeca K OCBOCHUIO TaHHOM 00J1acTH 3HAaHUM U (opMHUpOBaHUE 0A30BbIX 3HAHUN
O HayKe O JAaHHBIX M MAIIMHHOM OOYYEeHHH, a TakkKe O MHOroobpaszuu chep ux
NpUMEHEHUs. 3adauu Kypca: pa3BUTHE NPEACTABIECHUI O MHOTOOOPa3uy MOAX0A0B
B pa3pabOTKe MCKYCCTBEHHOTO MHTEJUIEKTa, UX BO3MOXKHOCTAX M OIPAaHUYECHUSX;
dbopMUpOBaHHE 3HAHUM O COBPEMEHHBIX MEPCIEKTUBHBIX HANPAaBICHUSX U O
pa3IUYHBIX MOAXOAAX MOJEIUPOBAHUS HMHTEIUIEKTYaIbHOM JESITENBHOCTH; O
HEHPOHHBIX CETAX U PELICHUH 33]1a4 C UX HUCIOJIb30BaHUEM; O MAIIIMHHOM 00Yy4YeHUU
u chepax ero NMpUMEHEHHs; Pa3BUTHE Yy YYAIIUXCS YMEHHUH NMPOCKTHUPOBAHUS U
peanv3aldd MOJENM MAIIMHHOTO o0ydenuss Ha Python, KOMMyHHKaIMOHHBIX
YMEHHM U HAaBBHIKOB PAaOOTHl B KOMaHE, YMEHHH CaMOCTOATEIbHONW pabOThHl U
OpPraHU3allMOHHOMN KYJIBTYPBI.



HeaeBas ayIuTOpPHUs. OOGyuaroruecs 10-11 KJIACCOB
0011e00pa3oBaTeIbHBIX MTKOJ.

LleHHOCTHBIE OPHEHTHPBI coAep:kaHusl Kypca «McKycCTBeHHbI MHTE/JIEKT
(YriryOJieHHBbIH YPOBEHb)»

TexXHOI0ruM UCKYCCTBEHHOI'O MHTEJUIEKTA MPOYHO BOUUIM B HAIY JKU3Hb U
OYEBHJIHO, YTO C TEYEHUEM BPEMEHHU CTENEHb 3TOTO0 MPOHUKHOBEHHUS OYyIET JUIIb
yBenuuMBaThCsA. M CMoOab30BaHHE HMHTEPHET-TIIOMCKA, TOJIOCOBBIX MOMOLIHUKOB,
CEpPBUCOB pACIO3HABAHUSI M300pPAXKEHUM, OHJAWH WP SIBIAETCS YacThiO HaIlei
IIOBCEMECTHOM JCHCTBUTCIBHOCTH. 3aJada COCTOMT B TOM, YTOOBI IIOMOYb
y4aIlIeMycs 3aHATh 110 OTHOLIEHUIO K 3TUM TE€XHOJIOTHSIM MO3ULUIO HE TACCUBHOIO
II0JIB30BATEJS], @ AaKTUBHOT'O TBOPLIA M CO3AATENIsA, IOHUMAIOIIETO CYyTh TEXHOJIOTUI
UCKYCCTBEHHOI'O HHTEIJIEKTa U CIOCOOHOTO CO3/1aBaTh CBOM, OPHUTHMHAJIbHbBIE
pemeHusa. OueBUIHO, YTO YK€ B OmkaiiieM OyJylieM OT TOro, HAcKOJIbKO
IPaMOTHO BBIITYCKHUK IIKOJbl CMOXKET KOHCTPYHPOBATh COOCTBEHHYIO Cpeny
KHU3HU U TPO(PECCHOHATIBHON IESITENbHOCTH, B TOM YHUCJE, WUHTEIPUPYS B Hee
TE€XHOJIOTUM HMCKYCCTBEHHOTO MHTEJUIEKTa, OyJIeT 3aBUCETh €ro YCHEUIHOCTh M
KOHKYPEHTOCHOCOOHOCTh. [l03TOMYy CTONB BaXXHO OCBOEHHE TEXHOJIOTHH
MCKYCCTBEHHOT'O MHTEJJIEKTa, XOTsI Obl U HA 0a30BOM YPOBHE.

Kypc «MckyccTBEHHBI MHTEIUIEKT (yriIyOJICHHBI YpPOBEHB)» OpPraHU4HO
UHTETPUPYETCsl € MpEeAMETaMH, KOTOpbIE HM3ydaroTcsl O0OyYarolMMUCSA CTapluel
mKoJbl. EcTecTBEHHbIM 00pa30M BBINVISIAUT HWHTErPAlMs C JUCUUIUIMHAMU
npeaMeTHon obnact «MaTemaTuka U MH(pOpMaTHKay. Pa3BUTHE JTOTMYECKOrO U
QITOPUTMHYECKOTO  MBIIUJICHUS, OCYLIECTBISIEMOE Ha ypoOKax IO ATUM
JUCUUIUIMHAM, CIYKUAT 3ajade (popMupoBaHHs MPOYHOM Oas3bl, HA KOTOPOW B
JAIbHENIIEM MOKET IPOUCXOAUTHh CTAHOBIIEHHUE CIIELIMAIIMCTA IO UCKYCCTBEHHOMY
WUHTEIJIEKTY.

IInanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOI0 Kypca

[IpenogaBanne kypca «MCKycCTBEHHBIM  MHTEIEKT  (YTIIyOJICHHBIH
YPOBEHb)» HAINPABIECHO HA JIOCTM)KEHHUE TPEX TPyNHN Pe3yJbTATOB - JUYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX.

1-g rpynmna: 1.1. dopmMupoBaHue y ydarerocs MHUPOBO33PEHH,
JIMYHOCTHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKHd M
pe3yJIbTaThl o01IecTBa.

1.2. ®opmMupoBaHuEe y yJamerocss HHTepeca K JOCTHKEHHUSIM HAYKH
M TEXHOJIOTHHU B 00JIaCTH HCKYCCTBECHHOI'O MHTCJIJICKTA

1.3. ®opmupoBaHne y ydallerocsi yCTAHOBKM Ha OCMBICIIEHHOE M
0e30macHOe B3aMMOJICHCTBHE C TEXHOJIOTUSMH M yCTPOHCTBaMH,
pEaJIN30BaHHBIMM Ha OCHOBE IPHHLIMIIOB HMCKYCCTBEHHOI'O

HUHTCIUICKTA.




1.4. IlpuoOpereHue  oOmbpITa  TBOPYECKOH  JEATEIBHOCTH,
OTMPAIOIIEHCS Ha UCITOIb30BAaHUE COBPEMEHHBIX HH(OPMAITHOHHBIX
TEXHOJIOTHi, B TOM YUCIJIE UCKYCCTBEHHOI'O MHTEIJIEKTA.

1.5. ®opmupoBaHue y yyanerocst yCTaHOBKM Ha COTPYAHUUYECTBO U
KOMaHIHY!0O  paboTy IpU  pEIIEHUH  HCCIEI0BATENbCKHUX,

pOOJIEMHBIX U H300peTaTeIbCKUX 3ajad.

2-51 rpynma:
METarpeIMETHBIE

pe3yJIbTaThI

Ilo3naBaTtenbHble YYI:

2.1. VYmenme pabortath ¢ uHPOpPMAIMEH, AaHAIM3UPOBATH U
CTPYKTYypUpPOBAaTh IMOJYYEHHbIE 3HAHUS U CUHTE3UPOBATh HOBBIE,
yCTaHaBJIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBA3H.

2.2. YMeHus oOBSICHATD SIBIICHHS, TIPOLIECCHI, CBS3H M OTHOIICHUS,
BBISIBJIIEMbIE B XOZ€ IIO3HABATEIbHOW M  MCCIEA0BATEIbCKOM
JESITENbHOCTH.

2.3. YMeHue JienaTh BBIBOABI HAa OCHOBE KPUTHUYECKOTO aHaln3a
pa3HbIX TOYEK 3pEHHus, MOATBEPXKAaTh HMX  COOCTBEHHOMU
apryMeHTaluen Ui CaMOCTOSATENbHO MOJTYyYEeHHBIMU TaHHBIMHU.

2.4. YMeHue aHaTu3upoBaTh/pedIeKCUpOBATh OMBIT UCCIIEIOBAHUS
(TeopeTHUYecKOro, 3MIMPUYECKOI0) Ha OCHOBE MpEeAI0KEeHHOH

CUTYyalllH, TOCTABJICHHOW LIETH;

2.5. VYMeHHE CTpPOUTb pacCyXJ€HHE Ha OCHOBE CpaBHEHUS
IIPEIMETOB U SIBJICHUH.

PeryasituBubie YY/I:

2.6. YMeHue oOOCHOBBIBAThH IIEJIEBbIE OPHUEHTUPBI U MPUOPHTETHI
CCBIJIKAMU Ha IIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHKY.

2.7. YMeHue IaHupoBaTh HEOOXOAUMBIE IEHCTBUS B COOTBETCTBUU
¢ yueOHOU M MO3HaBaTeNIbHOM 3a/layeil U COCTaBIIATH AITOPUTM HX
BBITOJIHEHUS.

2.8. YMeHue ONuChIBaTh CBOM OMBIT, OPOPMIISS €ro i nepesadu
JOPYTUM JIFOJIIM B BUJIE TEXHOJIOTUH PEIIEHUs MTPaKTUYECKUX 3a/1a4
OIIPEAEIEHHOTO Kilacca.

29. VYwmenue BbIOMpaTh U3 TPEUIOKEHHBIX BAapUAHTOB U
CAMOCTOATENIPHO ~ UCKaThb  CPEIACTBA/PeCYpCchbl Il peIIeHHs
3aa4l/JOCTIDKeHNsT  HeIM B XOJAE€  HCCIEAO0BATEIbCKOM

ACATCIIbHOCTH.




2.10. YMeHue npuHUMATh perieHre B UTPOBOM U yUeOHOH CUTyaluu
Y HECTH 32 HETO OTBETCTBEHHOCTb.

KommynnkatuBubie YV /|

2.11. YMmeHue B3auM0ICHCTBOBATh B KOMaH/Ie, YMEHUEM BCTYNATh B
JIMAJIOT U BECTH €ro.

2.12 YMenwue co01r01aTh HOPMBI TyOJTUYHOM peun,

periiaMeHT B MOHOJOI€ M JHCKYCCHHM B COOTBETCTBHH C
KOMMYHHUKATUBHOM 3aJ1a4yeil.

2.13. YMenue onpenessaTh CBOU JCHCTBHS U JCHCTBUS TAPTHEPOB
JUTSL TIPOTyKTUBHOM KOMMYHHKAITHH.

2.14. VYwmeHue NpuXoIUTh K KOHCEHCYCY B AUCKYCCUU WU

KOMaHJIHOH paboTe.

3-s1 Tpynma.
[IpenmeTHBIE

pe3yJIbTaThI

3.1. meTp mpeacTaBiIeHHE O COBPEMEHHBIX M MEPCHEKTHBHBIX
HaIpPaBJICHUSAX MOJECIUPOBAHUS MHTEICKTYaIbHON NeATeIbHOCTH
M O Pa3IMyYHBIX MOIX0AaX K MOJCIMPOBAHHIO MHTEIUICKTYaIbHON
JEeATELHOCTH.

3.2. YMeTh NpUBOAWUTH MPHUMEPHl PEIICHUs Pa3IUYHBIX 3a7ad
C UCIIOJIb30BaHUEM HEMPOHHBIX CETEH.

3.3. ImeTh mipecTaBIeHNE O HAYKE O JIAHHBIX.

3.4. YMeThb BBINOJNHATH MEPBUYHBIN aHaMW3 JaHHBIX Ha Python c
ucrons3oBanueM Oubmmorek  Pandas, Matplotlib, NumPy,
BHU3YaJIM3UPOBATh JaHHBIE, HCKaTh B JaHHBIX 3aKOHOMEPHOCTH,
pemaTh MPaKTHYECKUE W UCCIEIOBATEIbCKUE 3a/[a4ud IO aHAITU3Y
JTAHHBIX.

3.5. Hmerp mpencTaBiICHHsT O MHOTOOOpa3WH IOJXOJIOB B
pa3paboTKe HCKYCCTBEHHOT'O HWHTEIUIEKTa, WX BO3MOXKHOCTSAX H
OTPaHUYEHUSX; O MAIIMHHOM OOY4YeHHH U chepax ero mpuMeHEHHs
3.6. YMeTb OOBACHATH Pa3HUIy MEX]y MAaIIMHHBIM OOy4eHHEM C
yuuTenIeM U 0e3 yuuTesl.

3.7. BoisiBIIATE ¥ (hOpMyITUpOBATh 3aJa4d MAITUHHOTO OOYYECHUS
JUIS  pa3iuyYHbIX cdep KU3HU YeJOoBeKa M B COOTBETCTBUU C
peaIbHBIMU MOTPEOHOCTSIMHU

3.7. UmeTh mpencTaBieHus] 0 HEJOOOYUCHHBIX U MEepPeoOyICHHBIX

MOACIAX MaIIWMHHOI'O O6yLIeHI/I${, YMETH BLIABIIATH np06neM51 110




XapakTepHbIM MpPHU3HAKAM W 3HaTh CHOCOOBI  OOpBOBI ¢
nepeoOyueHreM U HeJJ00OyueHHeM MOIeIIeH.

3.8. Nmerp mpencTaBieHUS O CYIIHOCTH padOTBHl MOJEIH
JOTHCTUYECKON PEerpeccud M BO3MOXKHOCTSX €€ MPUMEHEHHsS JUIs
KJaccu(uKanuu 0ObEKTOB; 00 MCIIOJIb30BAaHUM JEPEBHEB PEIICHUN
B MAalIMHHOM OOY4EHHH.

3.9. YMeTrh co3gaBaTh MOJENM JUHEHHOUN perpeccuu Ha Python ¢
romoIpio 6udaroTek pandas, numpy u sklearn
3.10. YMeTb NpoeKTUPOBATh U PEaTH30BbIBATH MOJICIH MAITHHHOTO
oOyuenuss Ha Python ¢ momompl0 HHCTPYMEHTOB OMOIUOTEKH

sklearn

Y4eoHO-TEMATHYCCKHUN TIJIAH

Ne .. HasBanmue pa3nena/TemMmbl KosnuecTBo yacos
Oo0mmee Teopust IIpakTuka
10 kaace
AHaau3 1aHHbIX Ha Python 34 9.0 25,0
1.1, Hayxka o nauubix. CTpyKTypbl 1 0,5 05
JTAHHBIX
1.2. PaGora co crimckamu Python 1 0,5 0,5
1.3. PaGora ¢ Tabmuuamu u 1 0,5 0,5
MIOITOTOBKA JaHHBIX
1.4. Bubnuorexu Python. bubnuorexa 1 0,5 0,5
Pandas
1.5. CtpykTypsl gaHHbIX B Pandas 1 0,5 0,5
1.6. CrpykTypa nanmasix Dataframe 1 0,5 05
1.7. JocTyn K JIAHHEIM B 1 0,5 0,5
cTpykTypax Pandas
1.8. Pabora ¢ npornyckamu B TaHHBIX 1 0,5 0,5
1.9. Pa6oTa co CTpyKTypaMH JaHHBIX 1 05 0,5
B Pandas
1.10. Onepanun HaJ TTAHHBIMH. 1 0,5 0,5
Apudmernuecknue H JOTHYECKHE
orepanuu
1.11. CTaTHCTHYCCKUE TAHHBIC 1 0,5 0,5
1.12. OnmcarenbHas CTATUCTHKA 2 1 1




1.13. BubnroTexa BU3YaTH3aIMH 1 0,5 0,5
JTAHHBIX

1.14. [TocTpoenue rpaduKos 1 05 0,5

1.15. [TocTtpoenue auarpamm 1 05 0,5

1.16. HacTtpoiika  BHEIIHEro  BHJA 1 1
JarpamMm

1.17. bubmmnorexa NumPy 4 1 3

1.18. I[IpoekT «Hccnenopanue 2 2
na”gaeIxy. Yacts 1

1.19. [Ipoekt «HccaenoBanue 2 2
JaHHBIX». YacTp 2

1.20. OO06o001IeHHe U CHCTeMaTU3aIus 2 2
OCHOBHBIX TIOHSATHIA TEMBI
«Ananus JTAHHBIX c
ucrosb30BaHueM Pythony

1.21. HtoroBast KOHTpoOJbHas paboTa 2 2

1.22 [ToBTOpenue 5 5

11 knace

2. MamuHHOe 00yuyeHue 20 7 13

2.1. TToHaTne 1 BUIBI MAIIIMHHOTO 1 0,5 0,5
00y4eHus

2.2. AHanm3 U BU3yaln3alus JTaHHbBIX 1 0,5 0,5

2.3. Bubnmoreku MaIlIMHHOTO 1 0,5 0,5
o0y4eHus

2.4, JIuneitnas perpeccus 2 1 1

2.5. HenuueiiHbIe 3aBUCHMOCTH 1 0,5 05

2.6. Knaccnduranus. Jlornctuaeckas 2 1 1
perpeccus

2.7. Hepesbst pemenuit. Yacts 1 2 1 1

2.8. CryualiHblii ec 2 1 1

2.9. Kunacrepuzanus 2 1 1

2.10. [Ipoexr. I[IpencraBieHue mpoekTa 2 2

211 [Ipoekt «OCHOBBI MAalIUHHOTO 2 2
o0yJeHus»

2.12. Wrorosas mpoekTHas pabota 2 2

3. Heiipoceru. Beenenue 2 1,0 1,0

3.1. BBenenue B Helipocetu 2 2

3.2. IIpoexr 4 4




3.3 [ToBTOpEeHue 6 6

HUTOI'O 68 10,0 58,0

Coaep:xxanue Kypca

Monayas (pa3aen) 1. AHaau3 gaHHbIX Ha Python
Tema 1.1. Hayka o nmanHbiX. CTpyKTypbl JaHHbIX. JlaHHBIE, HayKa O JIAaHHBIX,
OTKDBITHIC JaHHBIC, WCTOYHWKHU JTaHHBIX, CTPYKTYpPhI JaHHBIX (CTEK, MAaCCHB,
ouepelib, X3MI-TadIuIa).
Tema 1.2. Pabota co cnuckamu Python. CTpyKTypbl AaHHBIX, CIIHUCKH, CIIHCOK,
AJIEMEHT CIHCKA, MHACKC, OTPUIATEIbHAS MHACKCAITHA.
Tema 1.3. Pabota ¢ Tabaumiamu 1 moAroToBka qaHaeix. Crrcku B Python, oneparuun
HaJ[ CIIMCKaM#, OCHOBHBIE METO/IbI JIJIs1 pabOTHI CO criuckamu. PaboTa ¢ TabnnuHbIMu
nanueiMu. Oynkuun muH(), Makc() u cp3Had() B Excel, mowuck, oumcTKa,
npeoOpa3zoBaHue, OpraHu3alus U cOOp JaHHBIX.
Tema 1.4. bubmuoreku Python. bubmuoreka Pandas. Ilouck, ounctka,
npeoOpa3oBaHue, opraHusamus U cOop JaHHBIX. bubinmoreka  s3bIKa
nporpaMMupoBanus, ouomoreku Python, oubmuoreka Pandas, ummopT OMOIHOTEK.
Tema 1.5. Crpykrypsl nanubix B Pandas. Ilouck, ouncTka, mpeoOpa3oBaHuE,
opraHu3anus U cOOp JaHHBIX, CTPYKTYpHl AaHHBIX B Pandas. CTpykTypa maHHBIX
Series.
Tema 1.6. CtpykTypa nannsix Dataframe. Ctpykrypa ganusix DataFrame, cioBapsb,
cniicok, pynaknus read csv, metossl head u tail.
Tema 1.7. JlocTyn k naHHbIM B cTpykTypax Pandas. DataFrame, pyukuus display(),
meTob! |0C m iloC. BbIBOI JaHHBIX [T0 METKAM U Cpe3aM METOK, MHIACKCAM B Cpe3aM
WHJIEKCOB B Series. BbIBoa MaHHBIX 1O aTpuOyTaMm, cpe3aM METOK U JIOTUYECKHUM
ycaoBusM B DataFrame
Tema 1.8. Pabora ¢ nponyckamu B nanHbIX. [Ipoctas dunbrpanus, Gyskims query,
Joruueckue ycioBus. [Iponycku nannbix, Mmetoasl dropna, fillna.
Tema 1.9. PabGota co cTpykrypamu ganHbix B Pandas. Mudopmanus o naHHbIX,
MeTojbl info u describe, yncnoBbie U KaTeropuaabHble MPU3HAKU. ATPEerupyromnme
¢yukuuu value_counts, unique, nunique, groupby. Meroxsr min(), max() u mean().
OO0beauHeHue TabauIl ¢ TOMOIILI0 METO/Ia merge, mapaMeTphl on U how.
Tema 1.10. Onepanun Hag AaHHBIMH. ApU(GMETUYECKHUE U JIOTHUECKUE Olepaluu.
[Ipocreiimme apudmeTraeckue onepaTopsl, JOTUUESCKUE OTIEPATOPHI, ONIEpaAITU HaJY
cTonOamu gatadpeiima, IpUCOSAMHEHUN ceprr K AaTadpeitmy; GyHKIIMU query,
str.match, str.contain.
Tema 1.11. Cratuctnueckne naHHbele. Merton describe, dYHCIIOBBIE |
KaTeropuajibHbIC IOKa3aTend. MUHUMAIbHOE, MaKCUMalbHOE U  CpeaHee
apupMeTHYeCKOe 3HAUEHUS, KBAPTUIIN U CTaHJIAPTHOE OTKJIOHEHHE.
Tema 1.12. OnucarenbHas cratuctuka. Meroasl info, describe, min, max, mean.
Ycnoust ¢unbTparuu gaHAbX. CTAaTUCTHUKA MO KAaTETOPUAIBHBIM TapaMmeTpam,
buIbTpanys TaHHBIX, CTATUCTUYECKUE METO/IBI.
Tema 1.13. bubnuorexka Bu3yanu3alMu JaHHbIX. Bu3yanuszanus JaHHBIX,
IpEeUMyIIIecTBa auarpamMMm U rpadukoB. Buasl nuarpamm. bubmmorekn Pandas,



Matplotlib, Seaborn u moctpoenue rpadukoB M JUarpaMM C TOMOIIBI 3ITHUX
oubmuotex. Metone plot, hist, scatter, joinplot, pairplot, countplot.
Tema 1.14. IToctpoenue rpadukoB. TUIBI CPaBHEHUI U TUIIBI THAarpaMm, IpaBuia
opopmieHust nuarpaMmm. Metoael 6ubnuotekn Pandas st HacTpoKK BHEIIHETO
Buaa rpaduxoB. Metoasl 6ubnanorekun Matplotlib m1st mocTpoenust 1 HACTPOUKH
BHEIITHETO BH/1a TPaPUKOB.
Tema 1.15. TToctpoenne auarpamm. Metosst hist u scatter, mpuHIUTIBI TOCTPOSHHUS
cTosiouaThix quarpamm. OyHkiwms pivot table, meTon bar u ero nmapamerpsl.
Tema 1.16. Hactpoiika BHemiHero Bujaa AuarpaMM. MeTOAbsl M MapameTpsl s
HACTPOWKHU BHEITHETO BUJAa THCTOIPAMM, CTOJIOYATHIX U TOUCUHBIX AHArPAMM.
Tema 1.17. bubnuorexka NumPy. bubnuoreka NumPy, maccuB. Maccus B NumPy,
XapaKTEPUCTUKN MACCHUBOB, UX OTJIMYHME OT M3BECTHBIX PAHEE CTPYKTYpP JIaHHBIX,
pa3MEpHOCTh MAacCuBa, THUI JaHHBIX, JOCTYN K AJIEMEHTaM MaccuBa. Pabora ¢
MaccuBaMu NumPy: co3maHue, BBIBOJ SJEMEHTOB MAacCHBa, OIEpalUM HAJl
MacCHUBaMH.
Tema 1.18. [Ipoekt «MccnenoBanue nanupix». Yacts 1. OCHOBHBIE MOHSATHS TEMBI
«Python mnms Data Science». BrlnoiHeHHEe NpakTHYECKOW pabOTB MO
UCCIIEJOBAHMIO IaHHBIX B Os10KkHOTE Jupyter Notebook.
Tema 1.19. IIpoekt «MccnenoBanne nanHbx». Yacth 2. OCHOBHBIC TOHSATHS TEMBI
«Python mys Data Sciencey». Beimonnenue u npesenTanus npoekra «Mccnegopanue
JTAHHBIX).
Tema 1.20. O60011€HHEe U CHUCTEMaTH3AlMsI OCHOBHBIX TMOHSATUM TEMbI «AHaIU3
JIAaHHBIX ¢ HUcnofib3oBanueM Pythony. Series, DataFrame, ctaTuctuueckue METOIBI,
pabota ¢ NumPy. IlonsTus, uzyueHsusle B MoayJie (paszzene) « AHalu3 TaHHBIX Ha
Pythony.
Tewma 1.21. IToroBast KoHTposbHas paboTa. OCHOBHBIE IOHITHS MOYJIs (pa3nena)
«Ananu3 naHHbix Ha Pythony. BeinosiHeHne KOHTPOJIBHON pabOThI.

Mopayas (pa3zaen) 2. MammHHOe 00yueHune
Tema 2.1. IloHsiTHe ¥ BUABI MAIIMHHOTO 00y4YeHUs. VICKyCCTBEHHBIN MHTEIUICKT.
[Tonxon, ocHOBaHHBIM Ha npaBuiiax. MammHHoe o0yuenue. Ucropust pazsutus MU
B urpax. Cdepbl npuMeHeHHs MamMHHOro oOydeHus. OOydeHue ¢ yduTeneM,
oOyueHue Oe3 yuuTens. 3agada perpeccuu, 3ajada kiaaccuduKaiuu, 3aaada
kiactepuzanuu. OTO0p JaHHBIX JJIsl MOACIIM MAIlTMHHOTO 00YUYEHHS.
Tema 2.2. AHanu3 W BU3yajdu3alus JaHHBIX. MallnHHOE OOyYEeHHE C YUYUTENEM,
MalmHHOe OoOydeHue 0e3 yuuTens, 3ajlada perpeccuu, 3ajgava Kiaccudukaiuu,
3amaya kiacrepusanuu. bubmmorekun pandas m matplotlib, uyTeHne TaOIMYHBIX
JTAHHBIX, CTATUCTUYECKUE TTOKA3aTEIU, TIOCTPOCHHUE THATPAMM.
Tema 2.3. bubiuoreku MalmuHHOTO 00ydeHus. MarmHHoe 00y4YeHre ¢ YUUTENIeM U
0e3 yuuTens, ero npeumyinectBa. [locraHoBKa Lenu M 3ajay, aHalu3 JaHHBIX.
OOyuaromias ¥ TPEHMPOBOYHAs  BBIOOPKM, 3ajaya  perpeccud, 3ajaya
kinaccudukanmu. TecTtoBas W TpeHuUpoBouHass BblOOpka. IlepeoOyuenue,
HeJ000yueHre, ONTHMAalIbHAas MOJeNb, Kpocc-Baimaanus. bubmmoreka sklearn,
Tanmbl M METOABl TOCTPOCHUS MOJICTH MAIIMHHOTO 00yueHus Ha Python
(pa3meneHue naracera Ha TECTOBBII W TPEHUPOBOYHBIM, CO3JIaHUE MOJIENH,
oOyueHue MOJIENH, IPOTHO3 Pe3yJIbTaTa, OI[EHKa aIfOPUTMA).



Tema 2.4. JIunetinas perpeccus. [lonsTue TMHEHOM perpeccuu, 1eneBas QyHKIUs,
JMHEWHOE ypaBHEHHE, TOMOCKEIACTUYHOCTh JTaHHBIX. JTalbl CO3JIaHHUSI MOJEIU
MaIlIMHHOTO O0yYeHUs, TOA00p KOA(PIHUIIMEHTOB JIMHEHHOTO YpaBHEHHUS.
Tema 2.5. Henuneitasie 3aBucumocTu. CoznaHue, 0OydyeHHE M OIlEHKa MOJIENU
JUHEWHOU perpeccuu, Bu3yain3aius JaHHbpiXx Ha Python. Henuueinsii pyHkumm,
rpaduku pyukumii. [lonmHOMHANBHOE TPEOOPa30BaHUE TMHEHHONU PErpeCcCuu.
Tema 2.6. Knaccudukamus. Jloructuueckas perpeccus. Krnaccudukarus,
JIOTUCTUYECKAS PETPECCHsl, THHEHHBIN KilacCU(PUKATOp, TUTIEPIUIOCKOCTh, OMHApHAS
KJIaccupuKanus, MyJIbTHKIaccoBas Kiaccuukauus. JluHeliHoe ypaBHEHHE,
KOA(OPHUIMEHTHI JTUHEHHOTO YypaBHEHMS, PACIOJIOKEHWE TOYKH OTHOCHUTEIHHO
npsaMoii, oTcTyn o0bekTa. Co3nanne, 00ydeHHe U OLlEHKa MOJENH JOTUCTUYECKOM
perpeccuu. Matpuiia OommuOOK, METPUKH KauyecTBa JIOTUCTUYECKOM perpeccuu,
MOJIeJIb JJOTUCTUYECKOM perpeccuu Ha Python.
Tema 2.7. JlepeBbst pemienuii. Yacte 1. Marpuia ommOOK, METPUKH KadecTBa
JIOTUCTUYECKOM perpeccuu, MOJIENb JIOTUCTUUECKON perpeccuu Ha Python.
Tema 2.8. Cnyuaiineii nec. [epeBo pemeHuit, atpuOyThl, 3¢h(HEKTUBHOCTH
pa3OueHus, TIIyOMHa JiepeBa, HJEs alropuTMa CIy4allHOro Jjeca, NPUHIHUIT
MYAPOCTH TOJMbBI, CIy4YalHBIA Jiec JUIsl pelieHus 3a7auyd Kiaccupukanud u
perpeccun.
Tema 2.9. Knacrepuzanus. MamunHoe oOyueHue 6e3 yuuTens, Kiaccupukaims,
KJIacTepHU3allus, aaropuT™ k-cpeHuX, IIEHTPOU]I, PACCTOSTHUE MEXKTY TOUKaAMHU.
Tema 2.10. [Ipoexr. IIpencraBnenne mpoekra. MammHHOe 00y4YeHHUE C yUUTETIEM,
3alaya KJjacCcU(UKaIMK, METPUKH OIICHKM KadecTBa KiIacCUPUKalUU. ITaribl
pa3pabOTKH MOJIETTH MAIlIMHHOTO 00Y4YeHUsl, aHAIN3 JTAHHBIX, CO3/IaHUE U OOyUYCHHE
MoIeId, Oo1leHKa A (HEKTUBHOCTH pabOTHI MOICIIH.
Tema 2.11. TIIpoekt «OCHOBBI MAaIIMHHOTO OOy4eHUs» (0000IIEHHEe W
CUCTEMATH3allMsl OCHOBHBIX TMOHATHN TeMmbl). [loHATHE W BUILI MAIIMHHOIO
oOyueHus, JUHEWHAasl perpeccusi, JIOTUCTUYECKasi perpeccusi, JepeBbsl PEIICHUM,
CIly4daiiHbIi Jiec, kiactepusanus. [lonarus, u3ydeHHbsle B MOyJie (pasene)
«MarmHHOE 00yUYeHHEY.
Tema 2.12. UTorosas mpoekTHas padota. [loHsTrs, n3ydeHHbIE B MOaYJIE (pa3/ee)
«MammHHOe 00y4yeHuey». BoinoaHeHue u mpeicTaBiIeHue IPOeKTa.

Moayasb (pa3aen) 3. BBeneHnue B HeilpoceTH.
Tema 3.1. Benenue B HeiipoceTu. VMCKycCTBEHHBIM HEWpPOH, MH(OpMAIMOHHAS
MOJIEJIb MCKYCCTBEHHOTO HEMPOHA, MEXHEHUPOHHBIE CBS3M, HEUPOHHAS CETh,
CTPYKTYPHBIA NOAXOJ K MOAEIMPOBAHUIO HEUPOHHBIX CETEH, HEUPOKOMIIBIOTED,
MEPCENTPOH, TECHETUUECKHUMN aITOPUTM, SBOJFOLUMOHHBIN OAX0]I K MOJAEIMPOBAHUIO
HEHPOHHBIX CETEH, KBA3UOMOJIOTHYECKUIN MOAXO0A K MOJCITUPOBAHUIO HEUPOHHBIX
CeTer, MOJIEKYJIIPHBIM KOMITBIOTED.
Tema 3.2. Ilpoext. HelipoHHbBIE Ce€TH, CTPYKTYpHBIM MOIXOJ K OOYYEHHIO
HEHWpoceTen, MOAEIUPOBAHUE JBYXCIOWHOW HEUPOCETH



TemaTuyeckoe NIIAHUPOBAHNE C ONPe/ieIeHNeM OCHOBHBIX BUI0B Y4eOHOI
NeITeJIbHOCTH

HaumenoBanue
TEMBbI

KpaTKOC coacpkaHue

Buabi yueoHoii
IeATEeILHOCTH

AHaJu3 1aHHBIX Ha Python

Hayka o nmaHHBIX.
CtpyKTypbl
JTaHHBIX

JaHHBIE, HAyKa O
JAHHBIX, OTKPBITHIC
JAHHBIC, ICTOYHUKH
JAHHBIX, CTPYKTYPbI
JTAHHBIX (CTEK, MacCHUB,
ouepeib, XAMI-TabIuIa)

Ananumuyeckas.
TPaKTOBOK TIOHSATHUS «HAyKa O
JAHHBIX»; TIOUCK OTBETOB Ha
poOJIEMHBIE BOIPOCH! YUUTEIIS
Kommynukayuonnas:
00CyXeHUE TPaKTOBOK MOHSTHUS
«HayKa O JaHHBIX», OTBEThl Ha
BOIIPOCHI YYMTEJIA, B TOM YHCIIE
pOOJIEMHEIE.

IIpaxmuueckas: pabota B
MUKpOTpyImax Ha 1 srame ypoka
(BBIIIOJIHEHUE 3a/1aHUS Ha
OTIPOBEPKEHUE WU (PaKTUUECKOe
MOJATBEPXKJIEHUE  OJHOTO U3
TE3MCOB);  TMOWCK  TPUMEPOB
CalTOB-UCTOUYHUKOB JTAaHHBIX;
pelieHne TpoOIeMHBIX 3aJaHHii
Pedghnexcuenas: 3anonnenue nucra
pedIiekcuu B KOHIIE YpOKa

aHaJIn3

1.2.

Pabora co
cnuckamu Python

CTPYKTYpBbI IaHHBIX,
CIIUCKH, CITUCOK, DJIEMEHT
CIIMCKA, UHJIEKC,
OTpULATENIbHAs
HMHJEKCaus

Oxcnepmuas: o0cyxeHue
JIOMAIITHET0 33/1aHUs U €ro OLleHKa
Ananumuueckas: aHanu3
npoOIeMHOM CUTyaluu 00
OpraHu3alliil XpaHEHHS JaHHBIX
(Ha mpuMepax); HalmMcaHUE Koja
(9Tan 2 ypoka);

Ipakmuueckas: pelieHue
MPOOIIEMHBIX 3a/IaHUI;
npakThyeckas pabora (dTam 3
ypoxa)

Kommynuxayuonnas: OTBETbI Ha
BOTIPOCHI  yUYHTENs, YydacThe B
IPYNIIOBOM  OOCYXIEHUH  IIpH
BEBIIIOJIHEHNH 3aJaHUH.
Pegnexcusnas: 3an101HeHUE TUCTA
pedaekcun B KOHIE YPOKa

13.

PabGora c
TaOIUIaMu u
ITOJATrOTOBKA
JTAHHBIX

criucku B Python,
OTepaIny HaJl CIUCKAMH,
OCHOBHBIC METO/IbI JIJISI
paboTHI CO CIHMCKaMHU,
pabota ¢ TaOIMIHBIMU
TaHHBIMH, QYHKIIUH
MuH(), Makc() u cp3Hau()
B Excel, nowuck, ouncrka,
peodpa3oBaHue,

Ananumuueckas: aHaJH3
MPOOJIEMHBIX CHUTYyallMil, TOUCK
OTBETOB Ha poOJIEMHBIC
BOIIPOCHI, BLIIIOJHCHHUC 3aJaHUA
Ha aHaJIn3 AaHHBIX C ITOMOIILIO
byHKIMA Excel; aHaIMn3
PEC3YyJIbTAaTOB BBITTOJIHEHU S
samanuii B Excel




opranusaius u coop Ilpaxmuueckas: BBITIOJTHEHHE
AHHBIX npakTudeckoid  paboter  Excel
Kommynuxayuonnas: oTBEeTHl Ha
BONIPOCHI  YUUTEINsA, Y4YacTHE B
IpynmnoBoM  OOCYXJIEHUU IIpU
BBITIOJIHEHUH 33]IaHU.
Peghnexcusnas: 3aIoJIHeHUE
aucTa pedIieKCuu B KOHIIE ypOKa
1.4. Bubmorexu IIOUCK, OUHUCTKa, | AHanumuueckas: TIOUCK OTBETOB
Python. npeodpa3oBaHue, Ha npo0OJieMHbIe BOIIPOCHI
Bubmoreka opranm3ansi ®u  cOop | (HampuMmep, TMPOBECTH AHAJOTHIO
Pandas JTAHHBIX, oubnuoTeka | OmbIMOTEKA SI3bIKA
SI3BIKA MPOrPaMMHUPOBAHUS C OOBIYHOU
MIPOrpaMMHUPOBAHHS, OubIMoTEKOM), COCTaBJICHHS
OnOIMOTEKH Python, | mnana aelicTBUE MO M3YYCHHUIO U
ounbanorexka Pandas, | ananusy maHHBIX
UMIOPT OHOIHOTEK
Ipaxmuueckas: BBITTOJIHCHUE
MPAKTUYECKON pabOThI
Kommynuxayuonnas.: oTBETH Ha
BOMPOCHI  y4YUTENs, Yyd4acTue B
IpyIIIOBOM 00CyX/I€HUU
BBITTOJIHEHHOTO JIOMAIIIHEro
3aJlaHus u B mporecce
BBITIOJTHEHHU S 3a/1aHUH.
Pegrexcusnas: 3aIl0JTHCHUE
nucTa pedriekcun B KOHIIE ypoKa
1.5. CTpyKTYpbI TOUCK, OYHCTKA, | Ananumuyeckas: aHanmu3
naHHBIX B Pandas npeodpa3oBaHue, BBITTOJIHEHHBIX JOMAIIIHUX
opraHuzamuss u cOop 3aJlaHUI; BHITIOJTHEHHE 3aIaHUH 110
JTAHHBIX, CTPYKTYPBI | CTaHIUSIM.
JTaHHBIX B Pandas, | Ilpaxmuueckas: BBITIOJTHEHIIE
CTPYKTypa JaHHBIX Series | 3aJaHHid 1o CTaHIIUSM,
BEITIOJTHEHHUE TECTa
Kommynuxayuonnas.: oTBETH Ha
BOMPOCHI  yUYUTENS, YydYacTue B
TPYNIIOBOM  OOCYXJECHUU  TIpU
BEBIIIOJIHEHUH 3aJaHUH.
Pedghnexcuenas: 3anonnenue
aucTa pedIeKCHy B KOHIIC YPOKa
1.6. CTpykTypa CTPYKTypa JAHHBIX | DKkcnepmuas: TIOUCK u
nanneix Datafram DataFrame, CJIOBApb, | 0OCYXJICHHE OIIMOOK o
e CIIHCOK, (GyHKLUSA | pe3ysibTaram BBITIOJIHEHUS
read csv, metonsl head u | 3amanwmii
tail Ananumuueckas: aHaJIM3
BBITIOJTHEHHBIX MIPaKTUYECKUX

3aJaHUi, MOHUCK OMIMOOK H HX
obocHOBaHUE, aHaIU3 (parMeHTa
Koja (3ananue 4),

Ipakxmuueckas: BBITIOJIHEHUE
3aJlaHuil Ha Cco3JaHHe OOBEeKTa
DataFrame wu3 cioBapst u u3




criicka cruckoB (1 atam ypoka),
BBINIOJIHEHUE 3aJaHUi Ha CYUTHLIBAHHE U
BBOJ| TAHHBIX, aHATM3 Koxa U T.4. (2 u 3

stanbl ypoka) KOMMYHUKAYUOHHASL:
OTBETHl. HAa BOMNPOCHI YYHUTEIIS,
ydacThe BO (pOHTaJIbHON Oecene
U TPYNIOBOM OOCYXICHUU IpHU
BBIIIOJIHEHUH 3aJaHUIA.
Pedghnexcusnas: 3aI0JIHCHUE
nucTa pedIeKCH B KOHIIE YPOKa

1.7. Jloctyn k manupiv | DataFrame, ¢pyHkuwst AHanumuueckas NipyA BHIMOJIHEHUU
B display(), metonsr loc u 3aaHuN
crpykrypax Panda | 1l0C; BBEIBOJ JaHHBIX 110 Ilpaxmuueckas TIpU BBIOJHECHUN
S METKaM U Cpe3aM METOK, BCEX 3aJlaHUl (MHAMBUIYyAIEHO U
HHJCKCAM M cpe3aM B MUKPOTpYIIax), pu
HHJICKCOB B Series; BBITTOJTHCHU T MPAKTHYCKOU
BBIBO/T JAHHBIX 10 | paboTHI.
aTpubyTaM, cpe3aM METOK | KoMMyHUKayuoHuas: OTBEThI Ha
Y JIOTHYECKUM YCIIOBHUSIM B | BOIIPOCHI yUYHUTENS, y4acTHE BO
DataFrame (dbpoHTaAIBHOM ompoce u
IPYNIIOBOM  OOCYXJICHUU  TPH
BBITIOJIHEHHUH 33]IaHUI.
Pedghnexcusnas: 3aIl0JTHCHUE
nucTa pedriekcuu B KOHIIE YpOKa
1.8. PaGota ¢ | mpocTtas bunbTpanys, | Anarumuyeckas PUA BHITIOTHEHUN
IpOITyCKaMu s | GyHKIHSA query, | 3agaHuit u OTBETOB Ha
JAHHBIX JIOTHYECKUE YCIIOBHS; | TPOOJIEMHBIE BOIIPOCHI.
MPOITYCKH JaHHBIX, | [Ipakmuyeckas TIPU BBITIOJTHEHUU
Metoasl dropna, fillna 3aJlaHUi B mapax.
Kommynuxayuonnas: ydactue BO
(dbpoHTAIBHON Oecene o
00CYX/ICHUIO JIOMAIITHETro
3amanust  (MoJenab  ypoka o —
nepeBepHyTOe 00yUeHue).
Pedghnexcusnas: 3aIl0JTHCHUE
nucTa pedieKcuu B KOHIIE YpOKa
1.9. PaGota co | mHbOpPMAITUS O TaHHBIX, Ananumuyeckasi Py BHITTOJTHCHAN
CTPYKTypaMu Meroasl info u describe, MPaKTUYECKOro  3aJaHusl  Ha
naHHBIX B Pandas YHCIIOBBIC U YTCHHE JIAHHBIX W3  TaOJHIIBI
KaTeropuaibHbIe uH(popManun 00 UTPOKaxX

MIPU3HAKH, arpETUPYIOIIHe
¢ynkuuu: value counts,
unique, nunique, groupby
MeTobl min(), max() u
mean();00beTMHEHNE
TabMUI ¢  TMOMOIIBIO
MeToJ1a MErge, napameTpsl
on u how

¢GyTOO0NBHBIX KITyOOB, B TOM YHCIIE
¢ npuMeHeruneM Metoj describe();
IPH  BBIMOJIHCHWW 3aJIaHUS  Ha

HCCIIeIOBaHUE arperupyroumx
dyHKImit;

Ilpakmuueckas: py BBIIOTHEHUN
3aJIaHuM, B TOM qHCie
CaMOCTOSATCIIBHBIX n
HCCIICIOBATEIIbCKUX

MPAaKTUYECKUX padoT.
KommyHukayuonnas: ydactae BO
bpoHTATEHON Oecene o




00CyXIeHHUTO JIOMAIITHETO
3amanus  (MoJenab  ypoka - —
nepeBepHyTOe 00yUYeHUE).
Pedghnexcuenas: 3anmonHeHue 1mcra
pedJiekcuu B KOHIIE YpOKa

1.10. | Onepanun pan | Ipocrerine Ananumuyeckas: npu
JIAHHBIMH. apupMeTHIecKue BBHITIOJTHEHUH 3aJIaHUH M OTBETOB
Apudmerrueckne | OHEPATOPBI,  JIOTHYECKUE | HA YTOYHSIOLINE U IPOOIEMHBIC
" JTorMYeckue | ONEpaTopbl, ONepaliy HaJl | BOPOCHI YUUTEIS npu
omeparuu cTronbuamu  garadpeiima, | BBIIOJIHEHUW — 3aJ@aHUi,  1pH

MPUCOSANHEHUH CEPHH K | BBITIOJTHCHUU 3aJaHuN Ha

natadpeimy; (GYHKIUY | TOTHYECKUE ornepauuud  TpU

query, str.match, | ¢puibTpau 1aHHBIX

str.contain Ilpakmuueckas.: Ipy BBITIOTHEHUN
3a/laHui Ha IIOBTOPEHUE
apu(pMeTUYECKUX U JOTMYECKUX
omeparopoB B Python;  mpu
BBIMIOJIHEHUH  3aJaHU ¢ HOBOM
IIEPEMEHHON sum; pu
BBITTOJIHEHU T 3ajaHui Ha
JIOTHYECKUE orepanuu c
JTAHHBIMH.
Kommynuxayuonnas: yyactue Bo
(bpoHTATBHOM OOCYKICHHH.
Peprexcusnas: 3anonnenne aucra
pediekcun B KOHIIE YpOKa

1.11. | CTaTucTHYecKue meton describe, uncnoBble | AHarumuueckas TPU OCBOCHHUH
JAHHBIE " KaTeropruabHbIC | CIIOCOO0B BBIUUCIICHUS

MOKa3aTeny; pa3IMYHbIX CTAaTHCTUYECKUX
MUHUMAIILHOE, MoKasarele W 3aKpeIuICHU!
MaKCUMaJbHOE U CpeHEEe | uepe3 BBHIMOJHEHHE 3aJaHuil; mpu
apru(MeTHIeCKOe CpaBHCHUH CTaTUCTHYECKUX
3HAa4YeHUs, KBapTWIM U | MOKa3areneil (Ha mpumepe).
CTaHJIAPTHOE OTKJIOHeHHE | [Ipaxmuueckas TIPHU BHITIOTHCHUH
3aaHui Ha BBIUMCIICHHE
ME/THaHBI, CTaHJIAPTHOTO
OTKJIOHEHUS ¥ KBAPTUIIH.
Kommynurxayuonnas: ydactue BO
(GpOHTATBHOM OOCYKICHHH.
Pedghnexcuenas: 3anonHenue nucra
pedaekcun B KOHIE YpOKa

1.12. | Ommcarensuas meronsl  info, describe, | Anarumuueckas nipu BBIMIOTHEHUH

CTATHUCTHKA min, max, mean, yciaoBus | 3aJlaHUil MPAKTUYECKOH pabOThI

GWIBTpaluy TaHHBIX,
CTaTHCTHKA 1o
KaTeropraIbHBIM
napamerpam, QUIbTpaus
TAaHHBIX, CTaTUCTHYECKUE
METO/IBI

Ha NOPHUMCHCHUC CTATUCTHYCCKUX

METO/IOB, a TaKKe pu
COCTaBJICHUH 3a/1aHus Ha
CIIOKHBIE YCJIOBUS (puibTpanuu
JaHHBIX W CTaTUCTUYECKUX

METO/IOB.
Ilpakxmuueckas Tipy BBIOJTHEHUHN
3aJaHuM.




KommyHnurkayuonnas: ydactae BO
bpoHTATEHOM 00CyXIeHUU
NPOOJIEMHBIX CHTYyallud, OTBETHI
Ha BONPOCH, OOCYXJEHHE B
rpyImax.

Pegnexcusnas: 3anoqHeHNE THCTA
pedJiekcuu B KOHIIE YpOKa

1.13. | Bubmmoreka BU3yalu3alusi  JaHHBIX, | AHaiumuyeckas: TPU BbLACICHUN
BU3yaIM3aIIH MPEUMYIIECTBA JUArpamMM | IPEUMYIIECTB BU3yaJIN3aluN
JAHHBIX u rpadukos; BUJBI | JAHHBIX 10 HMX  TaOJIUYHOIO

auarpamM;  OMONHMOTEKH | peICTaBICHUSI.
Pandas, Matplotlib, | IIpaxmuueckas: npu BbIIONIHEHUH
Seaborn u mOCTpoeHME | IPAKTUUECKUX 3aJaHUN B MaJbIX
rpadukoB u muarpamm c | rpynnax (1 stan ypoka); npu
MIOMOIIBIO 9TUX | BBIIOJIHEHUU MPAaKTHYECKOMN
6ubnuorek, Metonsl plot, | paboTsl (2 aTam ypoka)
hist,  scatter, joinplot, | Kommynukayuonnas: oTBETHI Ha
pairplot, countplot. BOIPOCHI YUUTENs, GPOHTAILHOE
oOcyxneHne u oOCyXaeHue B
MaJbIX Fpymnmax
Pegprexcusnas: 3anonnenne aucra
pedIiekcun B KOHIIE YpOKa

1.14. | IoctpoeHue TUTIBI CPaBHEHUI W THUIIBI | AHaiumuyecKkas NPy BHITOIHEHUU

rpaduKoB JMarpamm, MpaBWia | 3aJlaHUH Ha IOCTPOCHUE rPpauKOB
oopmieHus guarpaMM; | ¢ TOMOLIBIO  HWHCTPYMEHTOB
METO]IbI oubnmuoreku | Oubnuorexkn Pandas (sram 2
Pandas g Hactpoiiku | ypoka) u 6ubnuoreku Matplotlib
BHEIIIHETO BHJIa TpadukoB; | (3Tam 3 ypoka).
METO/IbI o6ubnuorexu | [Ipakmuueckas TPU BHIIOTHEHUU
Matplotlib JUIsl | 3aJlaHUi HA IOCTPOEHKE rPpadKOB
MOCTPOEHHUs] M HACTPOWKH | C ~ IOMOIIBIO  HWHCTPYMEHTOB
BHEIIHET0 BUa rpauKoB | OMOIMOTEKH Pandas u
o6ubnmorexu Matplotlib.
KommyHnuxayuonnasn: ydactue BO
bpoHTaTEHOM 00CyXIeHUU
JOMAITHEro 3aJaHusi M TPaBUII
noctpoeHust rpaduko (1 stan
ypOKa), BBITIOJHEHHBIX 3aJlaHUH
Ha 2 1 3 »Tanax ypoka.
Pegnexcusnas: 3an101HEeHNE THCTA
pedaekcun B KOHIE YpOKa

1.15. [Moctpoenue Metonbl hist wu scatter, | Ananumuueckas: BBIIIOJTHEHNE

JarpaMM NPUHIUIBl  [OCTPOSHMS | 33aHUM  HAa  TOCTPOEHHE B
cToinbuaTeix  auarpamm, | Matplotlib auarpamm; Ha Bb1OOp
byHKIMA pivot_table, | Buzia cronbuaToil fuarpaMMsl s

METON bar u €ro
MapaMeTpsI

TydIen BU3yalnu3alii JaHHBIX

IIpakmuyeckas: BBITIOJTHEHHE
3aJaHUA U CaMOCTOSITEILHOU
IIPaKTUYECKON paboTbI Ha
MOCTPOCHHUE CTOIOYATHIX

JuarpaMmm




Kommynukayuonnas: npu
00CYX/IeHUH JIOMAIIIHETO 3aJaHHs

(mesrecooOpa3HOCTh  MOCTPOCHHS
CTONOYAThIX AMarpamMM, BHJIBI
CTOI0YaThIX arpamm,
MOCJIEIOBATEIBHOCT IIAroB IO
MIOCTPOCHUIO CTOJIOUATHIX
Juarpamm); IOpH  OTBETax Ha

YTOYHSIOLINE BOIIPOCHI YUUTEIS
Pegnexcusnas: 3anoqHeHNE THCTA
peduiekcun B KOHIIE YpOKa

1.16. | Hacrpoiixa METOBl U HapaMeTpsl Ui | AHanumuueckas: npu
BHEIIHEr0  Buja | HACTPOHKH BHEIITHETO | CaMOCTOATEIPHOM WM B Iapax
JMarpaMm BUJIA, THCTOrpaMM, | BBIIOJIHEHUU HPAaKTHYECKUX

CTOJIOYATBIX W TOYEYHBIX | 3aJaHUI o oopmienuto
JMarpamMm JIarpamM.
Ipaxmuueckas:
CaMOCTOsITeNIbHAsT WM B Iapax
BBITTOJTHEHUE MPAKTHYECKUX
3aJjaHui o oopmieHuno
JIarpamMM.
Kommynukayuonnas: npu
00CYX/ICHUU JTOMAIIHETO 33JaHHs
(pabota B mapax)
Pegnexcusnas: 3an0qHEHNE JTHCTA
pediekcuu B KOHIIE YpOKa

1.17. | BubnuoTeka Ooubamoreka NUumPy, | Ananumuueckasn: TpH BBIICICHUH
NumPy (4) MaccuB; MmaccuB B NumPy, | 1 ¢opMylIupoBaHUM  pa3IndHii

XapaKTEPUCTUKH MEXJY MacCHBaMHU, CEpUsMHU U
MacCHBOB, UX OTJIMYME OT | AatadpeiMamMHu; IPU BBITOJIHEHUH
U3BECTHBIX paHee | IpoOJEMHBIX  3aJaHUd;  TpHU
CTPYKTYP JTAHHBIX, | BHIIOJHEHUW 3aJaHWi HMTOTOBOM
pa3MepHOCTh MacCUBa, TUM | KOHTPOJBHONH paboThl MO TeMme
JIaHHBIX, JOCTYTI K | Oubnmoreka NumPy.

JJIEMEHTaM MacCUBa; IIpakmuyeckas TpU BBITOIHEHUU
pabora ¢  wmaccuBamu | Tecta (1 stam 4 ypoka); mpHu

NumPy: co3nanue, BbIBOJ
DJIEMEHTOB MacCHBa,
onepalny HaJl MACCUBAMU

BBITTOJTHEHUH MPAaKTHYECKUX
3aJaHui Ha CO3JaHHE MAaCCHUBOB B
Python, npu BBITTOJIHEHUH
KOHTPOJIbHOM paboThl IO TeMe
6ubimorexka NumPy.
Kommynuxayuonnas: npu
00CYX/IEHUU JTOMAIITHETO 33 [aHHsI
(pabota B napax); npu
BBIIOJIHEHUH 33/IaHUH B MaJbIX
rpynmnax, TNpd  ydyacTHUH B
0oOCyX/IeHuu, MpHU OTBETaxX Ha
BOIIPOCHI YUUTEIS

Pegpnexcuenas: 3an101HeHNE I1UCTaA
pediekcuu B KOHIIE YpOKa




1.18- | Ipoexr OcHOBHbIE TOHATUS TeMbl | Ananrumuueckas PU BHITIOTHCHHH
«Hccnenosanme «Python st Data Science» | 3aganuii = 1m0 HMCCIIEIOBAHUIO
1.19 MaHHBIX». YacTh JIAaHHBIX (BBIMTOJIHEHUE TPOEKTa B
1, Yactb 2 MaJIbIX TPYyIIax).
Ilpakmuueckass pyu BBITTOJTHCHUHN
MIPOCKTA.
Kommynuxamusnas: npu
00CyKIeHUN JIOMAIITHET O
3aJ1aHusl, NPU  BBINOJHEHUHU
MPOEKTa B MAJIBIX TPyIIIax
Pegnexcuenas: 3amonHeHne TUCTa
pediekcuu B KOHIIE YpOKa
1.20. | OGo6meHne u | Series, DataFrame, | Ananumuueckasn: npu co3gaHuu
CHCTEMATH3ALKS CTaTHUCTUYECKUE METO/Ibl, | CHHKBEHHOB M BH3YyallbHOW KapThl
OCHOBHBIX pabota ¢ NUMPY; noHsTHs, | 3HAHMIA (0000I1ICHHE,
OHSITHI Templ | U3YUEHHBIE B Kypce CHUCTEMAaTH3aIIHS )
«AHAITH3 TAaHHBIX «AHanu3 TaHHBIX) Ilpakmuueckass TpU  CO3JAHUU
c CUHKBEMHOB M BU3YyallbHOW KapThl
HUCIIOJIb30BAHUEM 3HAHUH.
Pythony» Kommynuxamusnas: obcyxaeHue
B XOJI¢ BBINOJHEHUS 3aJaHHi U
MIpe3CHTALINH pe3yabTaToB
paboThI, OTBETHI HA BOIIPOCHI
Pedghnexcuenas: 3anonnenue nucra
peduieKcHH B KOHLIE YpOKa
1.21. | Utorosas OCHOBHBIE€ TOHATUSA TEMBI | AHanrumuueckas PH BHITIOTHCHUH
KOHTPOJIbHAS «Python st Data Science» | Tecta  u  3agaHWst  HTOTOBOM
pabora KOHTPOJIbHOU paboTsl 3 {0)
HCCICIOBAHUIO JaTa ceTa C
uHpopmManed 0  maccaxkupax
Turanuka
Ilpaxmuueckas IPU BHITIOJTHCHUN
TeCTa MO pa3leny, 3aJaHus
UTOTOBOW KOHTPOJIBHOM pabOTHI.
Peghnexcusnas: 3anonmHeHne mucra
pedIiekcuu B KOHIIE YpOKa
2. MammnnHoe 00yueHue
21. TTOHSTHE ¥ BHIBI HckyccTBeHHBII Ananumuuecxkas pu
MAIHHHOTO HWHTEJIEKT, MTOXOJ, | CPABHUTEILHOM aHaJn3e
06yueHus OCHOBAHHBII Ha MpaBWIaX, | MOAXOM0B: O0yUeHHE C YUHUTEIEeM

MaIImHHOE oOy4eHue,
ucropus passurusa I B
urpax, chepbl IpUMEHEHHs

MalIMHHOTO  OOyYeHHS;
o0yyeHHe C YYHTEJeM,
oOydyeHue 0e3 yuduTess,

3aaa4ya perpecCruu, 3ajaada

knaccudukanuu, — 3agada
KJIaCTepU3AIIHH, oTOop
JaHHBIX I  MOIEIH

MaITUHHOTO 00y4YeHUs

u oOyueHue Oe3 yuuTens; Mpu
OTBETax Ha  BOIIPOCHI "
bpoHTATEHOM 00CyXJIeHUU
BOTIPOCOB TI0 TPE3EHTAIINH.
Ilpaxmuueckas NpU BBITIOJHEHUN
3aJIaHAK MPAKTHIECKON pabOTHI.
KommyHnukayuonnas: OTBETHI Ha
BOIIPOCHI YUUTEISI, y4acTUE BO
(bpoHTaTBLHOM 00CYXICHUH TPU
BBIIOJIHEHUH 3aJaHUH.
Pegprexcusnas: 3anonnenne aucra
pedaexkcun B KOHIE YpOKa




29 AHaTH3 MamwunaHOe o00y4yeHue C | AHarumuyeckas: TIPA  TIOUCKE
BH3YAIH3aLHS YUUTEIEM, MAaIlIMHHOE | OTBETOB HA BOIPOCHI B XOj€
JAHHBIX oOydeHue ©0e3 y4HTens, | 00CYKICHHS BBITIOJITHCHHOTO

3ajada perpeccuu, 3ajadya | JOMAIIHEero 3a/1aHus, npu
Kinaccuukaluy, — 3agada | BHIIOJHEHUU 3aJaHui
KJIaCTepU3allNY; MPaKTUYECKON paboTHI.
oubmuorekn  pandas  u | [lpakmuueckas: npu 00CYKICHUN
matplotlib, YTEHUE | BBIIOJIHEHHOTO JIOMAIITHETO
TaOJIMYHBIX JNAHHBIX, | 33JaHUs; [pU  (PPOHTAILHOM
CTaTUCTUUYECKUE ornpoce u Oecene, npu
MOKa3aTeal, IOCTPOEHHE | BBHIOJHEHUU 3aJaHui
JrarpaMm MPAaKTUYECKON paboTHI.
Kommynuxayuonnas: oTBEeTH Ha
BOIIPOCHI yUYUTENS, ydYacTHE BO
(bpoHTaNbHOM OOCYXXIEHUH TPU
BBITIOJTHEHHUH 33]IaHUI.
Pedghnexcuenas: 3anonnenue nucra
pedaexkcun B KOHIE YpOKa

23. BubmmoTexu MamunHoe oOyudeHue c | AHarumuueckas: — OTBETHI — Ha
MAIITMHHOTO yduTeneM M 0e3 yduTens, | BOIPOChl (aHalM3 BOIPOCOB H
00yueHus ero NPEUMYIIECTBa, | IOUCK OTBETOB) (POHTAIBLHOMN

MOCTaHOBKA LIeJN U 3a/1a4y, | Oece/pl; aHanu3 rpadukoB
aHaJIN3 JIAHHBIX, | MOJIENIE MAIIMHHOTO OOydYeHUs
o0yyaroras U | TIpU BHITIOTHEHHUH 3a/1aHUs
TpeHUpOBOYHas BEIOOpKH, | «IIpoGremsl B o0y4yeHun
3a/laya perpeccuu, 3afayda | MOACII.
knaccuukanuu, TecroBas | [Ipakmuueckas: TIONCK OTBETOB
u TPEHUPOBOYHAS | Ha BOMPOCH (hpOHTATIBLHOU Oece bl
BBIOOpKA, TMepeo0yUYeHHue, | U BOIPOCHI YUUTENS B XOJI€ YPOKa.
Heloo0yueHue, Kommynuxayuonnas: ydactue BO
ONTUMAaJIbHAS MOJIeTh, | (PPOHTATBLHOM Oecene o
Kpocc-BalTuAaIIus; MaTepuaia MPeabIAyIIer0 YpoKa;
oubIHMoTeKa sklearn, | yuactue B 0OCYXJEHHHM IIpU
ATarbl MOCTPOCHUSI MOJIENU | BHITTOTTHEHUU 3a/laHus B
MalIMHHOTO O0y4YeHHUs Ha | MUKpOTPYIIIE 1o aHaIn3y
Python  (train_test_split, | rpadukos MAITMHHOTO
LogisticRegression, fit, | oOyueHus».
predict) Pegnexcusnas: 3aIOJTHCHHE
nvcTa pedIIeKCHu B KOHIIE ypOKa

2.4. JIuHeiHas TTOHSATHE JMHENHOW | Ananumuyeckasa: aHaIU3 pabOTHI

perpeccus perpeccuy, LeneBas | MOJEIM  JIMHEWHOM  pEerpeccuu
GbyHKIHS, JIuHEHoe | (moxdop K03 purreHToB
ypaBHEHHE, JTUHEHHOTO ypaBHEHHSI c
TOMOCKEIAaCTUIHOCTh HECKOJIbKUMU MIEPEMEHHBIMH );
JAHHBIX; 3Tallbl CO3/aHKUs | aHANIM3 3a]ad, MPEICTaBICHHBIX
MoJIeNu MAIlMHHOTO | yYWUTENeM, BBIOOpP M3 HUX 3a7ad
o0yueHus, noadop | perpeccuu; 3aJaHue Ha aHaJN3
ko3¢ puenToB rpaMKoB U BBIOOp M3 HHUX TOTO,

JIMHEHHOT O ypaBHEHUS

KOTOPBI COOTBETCTBYET MOJENU
JUHEWHON pPErpeccuy; aHallu3
TOYEUHBIX Tpaduka ©  BBHIOOP
cpen HHMX Habopa JIaHHBIX,




MOAXOAAIIMX  JUIA  pelieHus
3alauyd  JIMHEMHOW  Perpeccuu;
CO3IaHUE MOJCIN MAIIHHHOTO

oOyuenwust Ha Python.
Ilpakxmuueckas: peuieHue 3anady
Ha BBIOOp (M3 MpelICTaBICHHBIX
y4UTEIEeM 3a/a4) 3aza4
perpeccun; Ha BbIOOp Habopa
JTAHHBIX (mo rpadukam),
MIOJIXO/ISIIITNX peneHus
3a/auu perpeccuu;
pa3dop MaIIHHHOTO
o0OyueHust

KommyHnukayuonnas: ydactue BO
(dbpoHTaTBHOM 00CyX/IeHUU
OCHOBHBIX  BOMPOCHI ~ TEMBI -
TuHeHas QYHKIUS W JIMHEHHOe
ypaBHEHHE, KOTOpBIE yKe
M3YYalluCh B Kypce MaTeMaTHKU;
o0cy»xJIeHue 3a1a4 1o rpadukam.
Pedghnexcuenas: 3anonnenue nucra
pedIiekcun B KOHIIE YpOKa

IS
JIMHEHHOU
3a7a4u

25. Hemnuueiinsie Co3nmanne, oOyudeHue W | Anarumuyeckas: CO3/IaHHue
3aBUCHMOCTHU OLICHKA MOJIENHU JIMHEMHOU | MOJENU JIMHEHHONW PETPECCHM Ha
perpeccur, BU3YyalU3allMsl | OCHOBAHUU TMPOCTONW TaOIHIBI C
JTAHHBIX Ha Python; | nanupIMU 0 3apIuiatax
HETUHEWHbIH  (DYHKIMH, | COTPYAHUKOB, HaxXOMSIIUXCS Ha
rpaduku (GYHKIMIA; | pa3HBIX JTOIDKHOCTSAX; HAlKMCaHUE
TTOJINHOMHUAIIEHOE Ko7a.
npeoOpa3oBaHue Ilpakmuueckas: pemieHue 3anad
JINHEMHOM perpeccuun Ha CO3JaHHUE MOJEIIH JIMHEHHOU
perpeccun, OTBETHl Ha BOIPOCHI
yuutens (MOBTOpEHUE Marepualia
MaTeMaTHKH); BBITIOJTHEHUE
3alaHisl  Ha  TIOJIMHOMHUAJIBHYIO
perpeccuio, HamucaHue Koaa st
MpeICKa3aHusl 3HAYEHHUS HOBOW
MOJIEJIBIO ¥ TOCTPOCHHE TPaAdUKOB
WCXOJIHBIX TAaHHBIX M MOJICIIH.
Kommynuxayuonnas: ydactue BO
bpoHTATEHOM 00CyX/IeHUH,
OTBETHI HA BOTIPOCHI YIUTEIIA.
Pedghnexcuenas: 3anonHenue nucra
pedaekcun B KOHIE YpOKa
26. Knaccudukars. Knaccudukanms, Ananumuyecxkasi: TOUCK OTBETOB
JlorHCTHYeCKAas JIOTUCTHYECKAs pErpeccusi, | Ha MPOOJIEMHBIE BOMPOCH U
perpeccus (2 JIMHCHHBIN pelIeHne 3a1a4; CaMOCTOSITENIbHOE
ypoKa) Kknaccudukarop, COCTaBJICHUE MOJIETN
TUTEPITIOCKOCTb, JIOTUCTUYECKOW PErpeccuu Jis
OuHapHas kiaccuuKanys, | IpeAcKa3aHus BEpOSITHOCTH B
MYJIBTUKJIACCOBAs ommxkarimume 10 net umeMuyecKoin

Knaccuukanus;




JINHEWHOE ypaBHEHUE,
K02 pureHTsI

JUHEHHOTO  ypaBHEHUS,
pacrosoxeHue TOYKHU
OTHOCHTEJIBHO  TIPSIMOM,
OTCTYI 00BEKTA; CO3/IaHUE,

oOydeHue u OLIEHKA
MOJICIU JIOTUCTHYSCKOM
perpeccuun

Marpurna OIMOOK,
METPUKHU KadyecTBa
JIOTHCTHYECKOH

perpeccuu, MOJIEIb

JIOTUCTUYECKON perpeccuu
Ha Python

00JIe3HH cep/ia Mo Pa3TMYHBIM

IIpU3HAKAM
Ilpakmuyeckaa:  OTBETbl  Ha
BOIIPOCBI,  MOJOOp  MPUMEPOB

3aja4 KiIaccu(UKaIuu; OTBETHI HA
PpOOJIEMHBIEBOIIPOCH!  TIPH
00BSICHEHUU HOBOT'O MaTepHalia;
pelIeHne 3a7a4d Ha 3aKperieHue
HOBOTO Marepuajia [0 TEME;
ydacTue BO (ppoHTaIbHON paboTe
Ha 3-eM JTare MepBoro ypoka;
CaMOCTOSATEIIFHOE  COCTaBJICHHUE
MOJICTIH JIOTUCTHYECKOM
perpeccuu (Ypok 2)
KommyHnurkayuonnas: yvactie B
00CYX IEHUU TECTa U OCHOBHBIX
MOHSATHA  TEMbI; OTBETHl  Ha
BOTIPOCHI YUUTEIIS;
Pegnexcusnasn: 3anomnenne
JucTa pedIeKCUH B KOHIIE YPOKa

27. JlepeBbsi HepeBo pemeHul, | Anarumuueckas:
peurernii. Yacty 1 | ICMEHTHI JIEPEBBEB: | TTOMCK OTBETOB Ha BOIPOCHI
KOpEHb, JHUCThs; TIyOMHA | yUUTeNs IPU 00CYKIECHIUH HOBOTO
JiepeBa, JKQ/IHBIN | THTIA QJITOPUTMA, TIOUCK OTBETOB
AJIITOPUTM, aTpuOyT | Ha IPOOJIIEMHBIE BOIIPOCHI U
pazOuenus; SHTPOIHUS, | PEIICHUE 3a/1a4
dbopmyna [llennona, | /lpakxmuueckas:
BEPOSITHOCTh,  KPUTEPHUH | caMOCTOATENbHAs padoTa ¢
Jxvan QJITOPUTMOM JIEpEBA PELICHUN
Kommynukayuonnas:
y4acTue BO GpOHTATHHOM
00CyXIeHUH.
Pegnexcuenasa: 3anonnenue
JucTa peIeKkcruu B KOHIIE ypoKa
28 CrydaiiHblii 1ec JIEPEBO peuieHuid, | Ananumuyeckas:  QpoHTAIbHAsS
aTpuOyTHI, pabota Cc yudWTeneM Ha 2 JTare
3G PEeKTUBHOCTD ypoka
paz0ueHwus, mryouna | [lpakmuueckas: peanu3anus
JepeBa, WJes ajlropuTMa | cirydaiHoro jieca Ha Python c
CITy4alHOTO neca, | nomonieio Random Forest,
MIPUHIIUI myzapoctH | mapametrpsl Random Forest aiis
TOJITIBI, CIyYaWHBIA JieC | 3a/1a4 KJIacCU(UKAIIIU U
JUISL  pelIeHusi  3aJlaydl | perpeccuu
KJlaccuuKanuu u | Kommynukayuonnasa: ydacTue B
perpeccuun rpynmnoBoii pabore Ha 1 orame

ypoka (OTBETBI Ha BOIPOCHI
pedekCuBHOTO 3cCe), yyacTue BO
dbpoHTaNIBHON paboTe Ha 2 3Tame
ypoka.

Pegnexcusnas: 3an10JHEHUE JTHCTA
pediekcuu B KOHIIE YpOKa




2.9. Knacrepmsaus MallluHHOE O0y4eHue 0e3 | Ananumuueckas: pelIeHUe 3a1a4u
yuuTens, Kiaccupukanys, | kaacrepusauuu [Ipakmuueckas:
KJIacTepH3allys, ajirOpUTM | pelIeHHEe 3a7aul KJIacTepu3alui,
K-cpennux, LEHTPOU/I, | BHIIIOJHEHUE MPaKTHYECKOM
paccTosiHue MEXy | paboThlI.
TOYKaMHU Kommynukayuonnas:
(dbpoHTaAIbHOE 00CYKJICHHUE 3a/1a41
KJIaCTepU3allnHy, BBINOJIHEHHE
IPAaKTUYECKON paboThI B
MUKPOTpYTIIIE; OTBETHI Ha
BOIIPOCHI yUUTEIIS.
Pegnexcusnas: 3aIl0JIHEHHE
nucTa pedIIeKCUu B KOHIIE ypOKa
2.10. | ITpoexr. MallMHHOEe O00ydeHue ¢ | Anarumuueckas: TpH pazpaboTke
[pencraBieHue yUHUTENEeM, 3a7a4ya | MOACTH MAIIMHHOTO OOYyYeHHUs
TIPOEKTa KJaccu(UKaLUU, METPUKU | JJIs pelieHus 3a7aun
OLIEHK!U KavyecTBa | Kiaccupukaum
KiIaccupukauuy;,  3tansl | [Ipakmuueckas: IpU BBITOJHEHUU
pazpaboTku MOZIETH | B KOMaH/Ie ITPOEKTa 10 pa3paboTKe
MAaIIMHHOTO o0ydeHus, | MOAENM MAIIMHHOIO O0yuYeHHUs
aHaJN3 JTaHHBIX, CO3JIAaHHUE | JJIS pemeHus 3am1a4n
1 o0ydeHue MOJIeNH, KJIacCCU(pUKAITIN
ouenka 3pdextuBHOCTH | KOMMYHUKAYUOHHAS: OTBETHI aH
paboThI MOAIETH Borpocsk! yuutens (1 atan ypoka),
00cyXxeHue B KOMaH/Ie B
npoliecce BHIOTHEHUS IPOEKTa,
Pegnexcusnasn: 3anomnenne
nucTa pedeKCuu B KOHIIE ypoKa
211 HpoeKT «OCHOBBI IIOHSATHUEC U BUABI Ananumuueckas: IIpu CO3JaHUuHU
MAITHHHOTO MAIIMHHOTO O0YUYEeHHS, CHUHKBEIHOB ¥ BU3YQJIbHOW KapThI
00y UCHHS TUHEHas perpeccus, 3HAHHUH (06001ICHHE,
JIOTHCTHYECKAst PETPECCHsl, | CUCTEMaTH3aIINs)
JIEPEBbS PEILCHU, IIpakmuueckass TIpU  CO3JAHUU
CIIy4alHbIi JIec, CHHKBEHHOB U BU3YaJIbHOM KapThl
KJIaCTepH3allMs; OHATHS, | 3HAHHM.
W3yYEHHBIC B pa3Jerne Kommynuxamusnas: o0cyxaeHue
«MarmunHHOe 00yueHHe B XOJIC BBINOJIHEHUS 3aJaHUi U
npe3eHTaIH pe3yIbTaToB
paboThI, OTBETHI HA BOIIPOCHI
Pegnexcusnas: 3aIoJTHEHHE
nucTa pedIIeKCHU B KOHIIE YpOKa
2.12. | UtoroBas MOHATHUSI, W3YYCHHBIE B | AHAIUMUYECKAsL: npu
npoekTHas pabota | pasaene «MaluHHOE | BBIIOJTHEHUHM TecTa M 3aJaHus
o0yuyeHue» UTOTOBOW KOHTPOJBHOW pabOTHI
Ha KJIacCH(UKAIIMIO anleTbCHHOB U
rperndpyToB.
IIpakmuyeckas: IpU BBIIOJHEHUH
TeCTa 1O pasjeny, 3aJaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.
Pegnexcusnas: 3aIl0JIHEHHE
aucTa peduieKCuu B KOHIIE YPOKa.
3. HeiipoceTu. BBenenue




3.1. Brenenue B HUCKYCCTBEHHBIN HEMPOH, Ananumuyeckas: aHanmu3
HEHUPOCETH nH(POPMAIIMOHHAS OCHOBHBIX TMOHATHI U IOAXOJIOB;

MOJEJIb UCKYCCTBEHHOI'O CPABHUTEJIbHBIN aHaIIN3
HEHPOHa, Pa3JIMYHBIX MOAX0J1ax K
MEKHEUPOHHBIE CBSI3H, MOJIETTMPOBAHUIO
HEWPOHHAs CETbh, MHTEJUIEKTyaJIbHON
CTPYKTYPHBII IOXO/ K JIeATEIbHOCTH; IOMCK OTBETOB Ha
MOJIETIUPOBAHUIO MPOOJIEMHBIE BOIIPOCHI YIUTEIS
HEUPOHHBIX CETEH, Kommynurxayuonnas:
HEUPOKOMITBIOTED, 00cy’XIeHUE TIOHSATUI OTBETHI HA
MIEPCENTPOH, BOIIPOCHI YUUTENS, B TOM UUCIIE
TCHETUYECKUH aJlTOPUTM, | POOJIEMHBIE.
3BOJIOLUOHHBIN MOIX0]T Pedghnexcuenas: 3anonnenue
K MOJICJIUPOBAHUIO nucTa pedIeKCUuH B KOHIIE YpOKa
HEWPOHHBIX CETEM,
KBa3WOMOJIOTUYECKUI
MOAXOM K
MOJIETTUPOBAHUIO
HEUPOHHBIX CETEN,
MOJIEKYJISIPHBIN
KOMIIBIOTED.

3.2. [Tpoext HEUPOHHBIC cetd, | Ananumuueckas. aHaIu3
CTPYKTYPHBIM TOAXOJ K | MOHSTUH; aKTyalu3alus 3HAHUK O
oOydeHHt0 HelpoceTel, | MAlIMHHOM OOYYEeHHUU; peEIIeHUe
MOJIETTUPOBAaHNE YaCTHBIX  33Ja4 B  paMKax
JBYXCIIONHON HEUPOCETU pa3palboTku JBYXCIIOMHON

HEHUPOCETH.

Ilpakmuueckas: CO3JaHuH
MOZEIIN MHOT'OCJIONHOU
HEHUPOCETH.

Kommynuxayuonnas:

o0cy’X/IeHUE MOHSATUH, OTBETHI Ha
BOIIPOCHI YUHTEIS].

Oprann3aiuoHHO-NeIArorHuecKue yCJIOBHS peau3aluu Kypca

OcBoeHne BceX TeM Kypca TMPEAINoJiaraeT OpPTraHU3alfio (POHTAIBHON U
rpynmnoBoii pabote yuammxcs. [IpeumymiectBeHHO (poHTanmpHas —padota
peanu3yercsi: Ha TIEPBOM ATalle ypoKa — 3Tare MPOBEPKH BBITOIHEHHSI JTOMAIITHETO
3aJJaHdsS W aKTyaJlM3alliil 3HAHWA, a TakKe Ha JTare 3aKperuieHUs 3HaHWM.
['pynmoBasi paboTra oOpraHu3yercs NpPEUMYIIECTBEHHO Ha JTale 3aKperuIeHUs
3HAHUI TPU pENICHUH 3a/JaHUM, B OTACIBHBIX CIy4asxXx — Ha dTare MPOBEPKH
BBITTOJIHCHUS IOMAIITHETO 3a/IaHUsl M aKTyalIu3aluy 3HaHUH. MeTo bl poOIeMHO-
pa3BUBAIOICTO 00YUYCHHSI UCTIOIB3YIOTCS Ha ATAIE M3JI0KEHHUSI HOBOTO COICPIKAHUS
0 TEME M €ro 3aKPeIUIeHWW Yepe3 CHCTEMY IMPOOJIEMHBIX BOMPOCOB IO TEME,
JIOTIOTHUTEIBHBIX ~ YTOUHSIOIMINX  MPOOJEMHBIX  BOMPOCOB W BBINIOJHEHUE
npoOJIEeMHBIX 3aJaHuil. J[OMOTHUTETHPHBIM METOIWYECKUM TIOIXOIOM SIBIISIETCS
UCTIONIb30BaHUE  MOJIEIM  «TepeBEepHyTOe  OOydeHHWe», KOorja  ydJarluecs
CaMOCTOSITENIbHO M3YyYal0T TEOPETUIYECCKHI MaTepuall A0Ma, a Ha YPOKE MPOXOAUT
ero obcyxaenne B popmare GPOHTATHHON OECeIbl U 3aKpeIieHNEe Yepe3 perieHue



3aja4 B MUKporpynmnax (1m0 4-5 yenosek). [Ipu opranuzaiuu ypoka 1mo Mojaenu
«TepeBEepHYyTOE OO0y4YEHHE» PEKOMEHAYETCS MPOBOAUTH TaKHUE YpoKa IBYM
YUUTENSIM, YTO 3HAYUTEIHHO MOBBICUT 3(PPEKTUBHOCTh YPOKa, OCOOEHHO B YacTU
0OCYy>KJIeHHs y4eOHOT0 MaTepHasa, CaMOCTOSITEIbHO OCBOCHHOTO YUYaIlIUMUCS I0Ma
C IOMOIIbIO BHUACOYPOKOB. Pexomenayercs, 4TroObl B OOCYXICHHH HPHUHSIIH
ydacTue BCE yJaluecs.

[Ipu GpoHTAIBHOM BBINOJHEHUH 3aJlaHUS  YUYUTEIIO0 PEKOMEHIYeTCs
BBINIOJIHATh 3aJJaHUE MapaliebHO C YYaIlUMUCS, KOMMEHTUPYS KaXKIblid IIiar,
JIEMOHCTPUPYS CBOM SKpaH uyepe3 MPOEKTOp U 0OCYXKIasi BBHIOJHEHHUE 3aJIlaHUs C
yYaIMMHUCS MIOCPEACTBOM YTOUHSIOMIMX BOITPOCOB.

B KOHIIE Ka)KI0T0 YpoKa MPOBOAUTCS 00s13aTeNbHas pediekcus.

Hnpopmayuonnoe obecneuenue. B yaeOHO-METOAUYECKUN KOMILJIEKT BXOJISAT
CIIEYIOIINE METOUYECKIE U yueOHbIe MaTepUaJIbl:

o Ilporpamma kypca «MckyccTBeHHOro WHTEIEKT» (0a30BbI) A

ctapieit mkosbl (10-11 kmaccsr).

o MeToanueckne peKOMEHIAINH JJIs1 YIUTEIA.

o IlnanbI-cuieHapUM YpOKOB.

o OmnopHble Npe3eHTaIHH.

o Marepuansl kK nporpamMme, coaepKallue 3aJaHusl Ui NPaKTUYECKON U
CaMOCTOSITENIbHOM paboThl 00y4arOIIUXCsl.

o PaznaTouHblii MaTepuan M CChUIKM Ha HEOOXOIUMbIE MPUIOKEHUS IS
IPAKTUYECKUX padoT, pa3MeIleHHbIE B IJIaHAX-CLIEHAPUAX YPOKOB.

Jlia peanusay Kypca Ha OCHOBE MPOrpaMMbl HEOOXOAWMO HaIM4uue

CIIEYIOIIUX MEXHUYECKUX CPEOCME.

e KOMIIBIOTEPHOE pabouee MECTO YYMTEeNs, MOAKIIUYEHHOE K CEeTH
Nurepuet (Wi-Fi unu no kabento),

e TIPOCKIMOHHOE O00OpyAOBaHWE WM HMHTEPAKTUBHAs  JOCKa C
BO3MOYXHOCTBIO JIEMOHCTPALINU TTPE3CHTAIINIA;

e KOMIBIOTEPHI WM HOYTOYKH, paCIOJIOKEHHBIE B KOMITBIOTEPHOM KJ1acce,
rie KaXIbli y4yeHHK paboTaeT ¢ yCTPOWCTBOM JHOO WHAMBHIYaJIbHO,
1m0 B mapax;

e KOMIBIOTEPHI UJIM HOYTOYKH KaK y4aluxcs, Tak U yUUTeNsl JOKHbI ObITh
Ha OTepalMoOHHBIX cucteMax Windows;

e THIIOBOC porpaMMHOE oOecrieueHue, pUMEHSIEMOE
001eo0pa3oBaTeIbHBIMU OpraHU3aAIUSIMH;

e UHTETPUpPOBaHHasg  cpeda  pa3pabOTKu (IDE) nmna  d3bika
nporpammupoBanus Python;

o Jupyter Notebooks — cpena paspa®oTku, mius 3amycka (aiiaoB wu3
matepuasioB Y MK ¢ komnbrorepa win u3 001a4HOTO XpaHUJIUIIA.

Texunueckue TpedboBanus k [10

K unu HOYTOYK Ha 6aze OC Windows, MacOS

Cuctemusie TpeboBanust Windows Cucremusbie TpeboBarus MacOS




e Omnepammonnas cucrema Windows 7 unmu | Omnepauunonnas cuctema MacOS X 10.10

BBILIIE WIH BBIIIIE

e [Ipoueccop Intel® Core Duo ninm e [Ipomeccop Intel® Core Duo nnu
a”HaIOrM4UHbINA ¢ yactoroit 1,5 I'T' miu aHaJIOTHYHEINA ¢ yacTtoroi 1,5 'l mun
BBIIIIE BBIILIE

e 2/4T'b onepaTuBHoOIi namsitu aist cuctem (@ 1,5 T'b oneparuBHoil mamsitu - [Ipoueccop
noj ynpasienueMm 32/64-6utnoit Windows Intel® Core Duo miu aHaJIOTUYHBIHA ¢
gactorod 1,5 I'T'11 mim BeIIe

e 15I'b onepaTuBHOM MaMsATH

e Paspemenne sxpana 1024x768 wnu Gombiire
e Hanuyre HHTEPHET-COCANHEHUSI

® H606XO,I[I/IMO HCIOJIb30BAaTh AKTYaJIbHBIC BEPCHUU OJHOI'O U3 CICAYIOINX 6pay3ep0B:

Edge, Chrome, Safari, Firefox, Opera

DopMbI aTTECTALUM

Bce paszzgensl mpeanoiaraioT BBIIOJIHEHHUE U 3alIUTy NpoeKToB. [IpoekThl 1o
CBOCH IUAAKTHUUECKON CYLIHOCTH HallelieHbl Ha (OpMHUPOBAHHUE CIIOCOOHOCTEH,
MO3BOJISAIOMUX A(DPEKTUBHO MEUCTBOBATh B PEAIbHOW >KMU3HEHHON CHUTYyaIluu.
OO6nanass uMu, ydamuyecs MOTYT aJalTUPOBAThCS K HM3MEHSIOIMIMMCS YCIOBHSIM,
OpPUEHTHUPOBATHCS B Pa3HOOOPA3HBIX CUTYAIUAX, pad0TaTh B KOMaH/IE.

[Ipu paGoTe Hajg NPOEKTOM MOSBISETCS HCKIIOUYMTEIbHAs BO3MOXKHOCTD
dbopMHUpOBaHUS Y y4YalIUXcsli KOMIIETEHTHOCTH pa3perieHus npooiemM (IMOCKOIbKY
00s13aTebHBIM YCIIOBUEM peaM3allM METOAA IPOEKTOB B IIKOJIE SBISETCS
pelIeHHe y4YalluMcs COOCTBEHHBIX MpPOOJIEeM CpeACcTBaMHU IPOEKTa), a TaKkKe
OCBOCHHME CIOCOOOB JEATEIBHOCTH, COCTaBISIOIIMX KOMMYHHMKAaTUBHYIO H
MH(QOPMAIMOHHYIO  KOMIeTeHTHocTH. Ha  yriyOiieHHOM — ypoBHE — Kypca
PEeIyCMOTPEHBI MPOEKTHBIE pa0OTHI Ha TeMBI «PeleHune 3a1aun Kiaccuuxkanum,
«OcHOBBI MamMHHOrO 00yueHus», «Knacrepuzaumss nanubeix», «Co3nanue
MHOTOCJIOMHON HeWpoceTh». TeMbl MPOEKTOB MOTYT OBITh YTOYHEHBI Ha
YCMOTPEHHE YUYHUTENS U B 3aBUCUMOCTH OT HUHTEPECOB YUEHUKOB.

[IpoekTbl ABISIOTCS MEXKIPEIMETHBIMH, B OTJIMYME OT MOHOIPOEKTOB,
YaCTUYHO BBIMNOJHAIOTCS BO BHEYPOUHOE BpeMs U MOJ PyKOBOACTBOM HECKOJBKHX
CHEIUAINCTOB B PA3JIMYHBIX 00JacTsIX 3HaHUSA. Takue MpPOEKThl TPeOyIOT OYCHD
KBATM(UITUPOBAHHOW KOOPJUHAIIMA CO CTOPOHBI CICIMAIUCTOB M CIIAKEHHOMN
paboOThl MHOTHX TBOPYECKUX TPYyIIl. MeXIpeaMeTHbIe TPOEKTHl MOTYT OBITh Kak
HEOOJIbIIIMMH, 3aTpParuBarOlIMMHU JIBa-TpU MpEIMEeTa, TaK M HalpaBJICHHBIMH Ha
pelieHrue JOCTAaTOYHO CIIOKHBIX MpoOjieM, TpeOyIIHUX COAep>KaTeIbHOU
MHTErpalliid MHOTHX 00JIacTel 3HAHMUS.



