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WCKYCCTBEHHBI UHTEJUIEKT
5 -e KIIACCBI
PABOYAS ITPOT'PAMMA

Heas u 3axa4yu kypca. ['naBHas nenb Kypca — aaTh
ydamumcsi 0a30BO€ MpeJCTaBlIeHHEe 00 aHalW3e JaHHBIX U
peanu3aluid OCHOBHBIX METOJOB aHalIW3a [JAaHHBIX U
MalMHHOTO oOydeHuss Ha s3bike Python, mo3Hakomuth ¢
TEPMHUHOJIOTHENl HCKYCCTBEHHOI'O MHTEJUIEKTa W HAyYUTh
MPUMEHITh HEKOTOPbIE W3 €ro METOAOB /sl pelIeHUs
MPaKTUYECKUX 3a]1a4.

HeaeBas aynuropus Kypca. Yyamuecs 5-X KIacCOB
0011e00pa3oBaTeIbHBIX IIKOM.

Mecto Kypca «VICKYyCCTBEHHBIN HHTEIIEKT» B
y4ueOHOM 11ane. Ypoku Kypca «VICKyCCTBEHHBIN MHTEIIIEKT)

MOTYT IPOBOJIUTHECA B S, 7, 8 u 9 Kmaccax B KayecTBe



BHEYpPOUHOMH JeSITeNIbHOCTH (BO3MOXHBIE dbopMbI:

(hakynpTaTUB, KPY>KOK U ITpouee).

ILleHHOCTHBIE OPHEHTHPBI COAEPKAHNUS U
peaju3anu NporpaMmmbl

Copepxanue IIPOrpaMMbI HOCUT
MEXIUCIUIUTMHAPHBIN Xxapaktep. EctecTBeHHBIM 00pazom
BBIIJISIIUT €r0 BO3MOJKHAsi MHTErpauus ¢ JUCHMILIMHAMU
npeniMeTHo obmactu  «Marematuka M MHPOpPMaTHKa».
Pa3BuTHe OrM4ECKOro M aJrOPUTMHYECKOIO MBILIUICHHUS,
OCYILIECTBIISIEMOE HAa YPOKaxX IO 3TUM JAMCLUIIIIMHAM, CIYKUT
3aaue popMUpoBaHUS HEOOXOAMMOM OCHOBBI, HA KOTOPOH B
JalbHeNIeM OyAeT OCYILECTBIEH Mepexo] K MalluHHOMY
00yUYeHHIO Ha CTYNEHHU CPETHET0 00IIero 00pa3oBaHUsl.

UYepes ucnonap30BaHuE pa3IudHbIX AaTaCEeTOB U aHAIIU3
JAHHBIX CUHTE3UPYIOTCA 3HAHHUA W YMEHHUS Yydalluxcs,
MOJTyYeHHbIE UMM Ha YpOKax reorpaduu, GuU3uKu, OMOI0rHN
U ApYTUX.

Heorbemiemoif  yacThi0O  MporpamMMmbl  SIBISIETCA
peanu3aiys NPOeKTHOro Mmeroaa obOydenus. IIporpammoit
IIPEIYCMOTPEHO  BBINIOJHEHUE  TAaKMX IPOEKTOB  Kak

«CTaTUCTHYECKMA METOJ aHaliu3a JaHHBIX», «PazauuHble



BapHaHThl IIPOrPaMMHUPOBAHUS LIMKJIUYECKOTO aJITOpPUTMay,
«Hauana nporpammupoBanust Ha Pythony. [IpoekTsl o cBoeii
TUIAKTUYECKOM CYIIHOCTH HaleleHbl Ha (OpMHUpOBaHUE
CIOCOOHOCTEH, MO3BOJAIOMUX 3()()EKTUBHO NEHCTBOBATH B
peanbHOM XU3HEHHOW cuTyanuu. O0namas uMH, ydaliuecs
MOTYT QJalTUPOBaTbCd K HM3MEHSIOIIUMCS  YCJIOBUSM,
OpPUEHTUPOBATHCS B Pa3HOOOpA3HBIX CUTyalMsX, paboTaTh B
KOMaH/JI€.

I[Ipu  pabore  Hax IPOEKTOM  TOSBIIAETCSA
MCKJTFOUUTENIbHAS BO3MOXKHOCTh (DOPMHUPOBAHUS Y yUAIIUXCS
KOMIIETEHTHOCTH  pa3pemieHuss  mnpolineM  (TMOCKOJBbKY
00s13aTeNIbHBIM YCJIOBUEM pEalM3allid METOAa IMPOEKTOB B
LIKOJIE SIBJIETCS PEIICHNE yJaluuMcsi COOCTBEHHBIX NMPoOIeM
CpelIcTBaMH TIPOEKTa), a TakKe OCBOCHHE CIIOCOOOB
NESATEIBHOCTH,  COCTaBJISIONIMX  KOMMYHUKAaTUBHYIO WU

HH(bOpMaHHOHHYIO KOMIICTCHTHOCTH.

Ilnanupyembie pe3yJibTaThl 0OCBOCHHS Y4e0OHOTO
Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTam
OCBOEHHUSI OOy4YaloIIMMHUCS OCHOBHOM 0Opa3oBaTeIbHOM

MIPOrPaMMEI CpeTHEro 001Iero 06pa3oBaHus: TMYHOCTHBIM



pesynbratam (Tabnuna 1); MeTanpeaMeTHBIM pe3ybTaTaM

(Tabnuua 2); mpeAMETHBIM pe3yibTaTtaM (Tadmmma 3).

Taoauna 1

JIMYHOCTHBIE pe3yJbTaThbl

Tpedoanue PrOC!

Yem gocTuraercsa

JInyHOCTHBIE PE3YIIBTATHI,
o0ecneynBaroIre aganTauio
oOyyaromerocs K
M3MEHSIOIUMCS YCIOBUSM
COLIMAIIBHOW W IIPUPOJHOU
Cpebl:

YMEHHE pacrio3HaBaTh
KOHKPETHBIE TPUMEPHI
MOHATUS IO XapaKTEPHbIM
MpU3HAKaM, BBITTOJTHSATh
omnepanry B COOTBETCTBUH C
ONpEeAECICHUEM 1
MPOCTEUILINMHU CBOMCTBAMHU
MOHATHS, KOHKPETU3UPOBATh
MOHATUE TPUMEPAMH,
HCIIOJIH30BaTh IIOHATHE U €TI0
CBOMCTBA IIPU PELLIEHUH
3a/1a4, a TAKKE ONEPUPOBATH
TEpPMUHAMHU U
MIPEICTABJIICHUSIMU B 00JIaCTH

Paznenet

«BBeneHnne B
HCKYCCTBEHHBIN
WHTEJUICKTY,

«OCHOBBI
MpOrpaMMHUpPOBAHUS Ha
Pythony,

«AHanu3 JaHHBIX Ha
Pythony, «BBenenue B
MaIlMHHOE O0yUeHHe Ha
Python»

! TIpukas Munnpocserenus Ne287 ot 31 mas 2021 1.




KOHIICTIIAN YCTOUYUBOTO
pa3BUTHUSA

I{eHHOCTH HAy4YHOTO
IIO3HAHHUS:

OBJIaJICHHE OCHOBHBIMU
HaBbIKaMU
HCCIIE0BATEIBLCKON
JESTEIIBHOCTH, YCTAHOBKA Ha
OCMBICIICHHE OIIBITA,
HaOJI0ACHUH, TOCTYIIKOB U
CTpPEMIICHHE
COBEpULICHCTBOBATH ITyTU
JIOCTH>KECHUS
WHIWBHUIYAJIBHOTO U
KOJUIEKTUBHOT'O
Onaromnony4us

Pa3nensr «Ananus
JTaHHbIX Ha Pythony,
«BBeznenue B MaliMHHOE
oOyuenue Ha Python»




Taoaumna 2
MeTanpeaMeTHbIe pe3yJbTaThl

TpedoBanne ®I'OC Yem gocTuraercs

YMmeHune
CaMOCTOSITEIILHO
IUTAHUPOBATh MTyTH
JOCTYDKEHUS 11eITH, B
TOM YHCIIE
IbTEPHATUBHBIE,
OCO3HAHHO BHIOMPAThH
HauOoee 3 peKTUBHBIC
CIOCOOBI peleHUs
yu4eOHBIX U
MIO03HABATENBHBIX 33/1a4.

HpOCKTHLIe 3aJaHusA

YMeHne oieHuBaThL

MMPaBUJIbHOCTDH
BBITOJIHEHUS Y4eOHOM Paznen «AHanu3 1aHHBIX Ha
3a/1a4M, COOCTBEHHbIE Python»

BO3MOYKHOCTH €€
peneHusl.




YMenue onpeaensTh
IIOHSTHS, CO31aBaTh
0000111eHMS,
yCTaHABIIMBATh
aHaJIOTHH,
KJIaccu(uIupoBaTh,
yCTaHaBIIMBATh
MIPHUYUHHO-
CIIEICTBEHHEIE CBS3H,
CTPOUTH JIOTUYECKUE
paccyXJIeHus,
YMO3aKTFOYCHHUS
(MHIIyKTUBHBIE,
JETYKTUBHBIC H 10
aHaJIOTHH) U JIeJIaTh
BBIBOJBEI.

Pa3nen «AHanu3 DaHHBIX HA
Python»

YMeHune co3aBarh,
OPUMEHSTh U
npeoOpa3oBHIBATH
3HAKH U CUMBOJIBI,
MOJIEITA M CXEMBI JIISI
peleHHs yueOHbIX U
TI03HABATENBHBIX 3a/1a4.

Pa3znen «Ananu3 naHHBIX Ha
Python»

dopmMupoBaHuE U
pa3BUTHE
KOMITETEHTHOCTH B
o0nactu
ucnoab3oBanus UKT
(MK T-koMmeTeHImm).

Pa3nen «AHann3 TaHHBIX HA
Python»




Taoauma 3

IIpenmeTHbIe pe3yabTaThI

TpedoBanne ®I'OC Yem gocTuraercs
DopMHUpOBaHHE Paznenbl
UH(GOPMALIMOHHON U «OCHOBBI
AITOPUTMHUYECKON KYJIBTYPhl, | MPOrpaMMHpPOBAHHS Ha
dbopmHupoBaHUE Python»

MNpEaACTABJICHUA O KOMIIBIOTCPE
KaK YHHBEPCAIbHOM
YCTPOMCTBE 00paOOTKH
uH(pOpMAaIIMH, Pa3BUTHE
OCHOBHBIX HABBIKOB U YMGHHi/JI
UCTIOJIb30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB.

«AHanu3 JaHHBIX HA
Python»

®opMupoBaHue
MIPEICTABICHHS 00 OCHOBHBIX
M3Yy4aeMbIX MOHATHSIX
(uHbOpMAIIHS, ANTOPUTM,
MO/IEJIb) U UX CBOMCTBAX.

Paznensl «OcHOBBI
MpOrpaMMHPOBAHUS HA
Python», «Ananu3
naHHbIX Ha Pythony,
«BBenenne B MallinHHOE
oOyuyenue Ha Python»




Pa3BuTHE QJITOPUTMHYECKOTO
MBIIIICHUS, HEOOXOAUMOT0
JUTS IPO(ECCUOHATIBHON
JESITEIILHOCTH B
COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUN COCTABUTH
U 3aIKCaTh AJITOPUTM JIJIsI
KOHKPETHOT'O UCIIOJTHUTEIIS,
dbopmupoBaHKEe 3HAHUH 00
AITOPUTMUICCKUX
KOHCTPYKIIUSX, IOTHICCKUX
3HAUCHUSAX U OTCPAIUsX;
3HAKOMCTBO C OJIHUM W3

SA3BIKOB IPOIrpaMMUPOBAHUA U

OCHOBHBIMH
AJTOPUTMUYECKHUMU
CTPYKTYpaMU — JIMHEWHOM,
YCJIOBHOM Y LIUKJINYECKOM.

Paznensl «Ananus
naHHbIX Ha Pythony,
«OCHOBBI MaIIMHHOTO
o0y4deHus»

DopmMUpOBaHHE YMEHUI
bopmanuzanuu u
CTPYKTYPUPOBAHUS
uH(pOpMaIIUU, YMEHUS
BbIOMpaTh CIIOCO0
MPE/ICTABJICHUS TAHHBIX B
COOTBETCTBHUU C
IOCTaBJIICHHOH 3aJauei
(Tabmu1ibl, cXeMbl, TpaduKH,
Jarpammsl) C
HCITOJTh30BaHUEM
COOTBETCTBYIOIINX

Pasnensr «OCHOBEI
MPOrpaMMHUPOBAHUS Ha
Python», «Ananus
naHHBIX Ha Pythony,
«BBeneHne B MalmuHHOE
oOyuenue Ha Python»




POrPaMMHBIX CPEJICTB
00pabOTKH JaHHBIX

DopMUPOBAHUE HABBIKOB U
yMeHu# 0e301acHOro U
1[EJIECO00Pa3HOTO MOBEACHUS
pu padote ¢
KOMITHIOTEPHBIMH
nporpaMMaMH U B CETH
WuTepHer, ymeHus co0J1t0/1aTh
HOPMbI UH(OPMaLIMOHHON
STHKH U TIpaBa

Pa3nen «BBenenue B
HCKYCCTBEHHBII
WHTEIUIEKT)




Y4eOHO-TeMaTHUYECKUI IJIAH

B pasnmene mnpuBoauTcs BapuaHT IUIAHUPOBAHUA,
KOTOPBIH paccuyuTaH Ha YriyOJEeHHBIH BapUaHT y4eOHOTO
TJIaHa.

[TepBoit JIOTTOTHUTEIILHOM LEJIbI0 W3y4YCHUS
PacIIMPEeHHOT0 Kypca SIBISIETCS TOCTHXKEHUE OOJBIINHCTBOM
YYaIUXCsl MOBBIMIEHHOTO (TPOAYKTHBHOTO) YPOBHS OCBOCHUS
y4eOHOro MaTepuana. YUeOHHMKH Uil YpOBHS 7—9 KiaccoB
o0ecreunBalOT HEOOXOMUMBIM AJiE 3TOr0  Y4eOHBIH U
TUIAKTHYECKUN MaTepHall.

Bropoiu JIOTIOJTHUTEIIbHOU LIEJIBIO U3y4EHUS
pacIIMpeHHOr0 Kypca SBISETCS IMOATOTOBKA yYaluXcsi K
ONUMIIUAZaM, KOHKypcaM B OO0JacTH aHamu3a JaHHBIX H
MAaIIMHHOTO 00YyYeHHS.

JlomoytHUTEIPHOE y4eOHOE BpeMs B PACIIUPCHHOM
BapHaHTE Kypca B OCHOBHOM OT/IaeTCs TPAKTHUECKOH padorTe.
[Ipn pacmmpeHHOM BapuaHTe Y4eOHOTo TIiaHa OoJbInas
4acTh (WM BCE) 3aJlaHU MOJKET BBITIOMHSATHCS BO BpeMs

YPOKOB HOJT PYKOBOJICTBOM yUHUTEJIS.



Pa3znuumne 0a30BOro ypoBHsS OT yriayOJIEHHOTO Kypca

IIpOABJIACTCA B CTCIICHU FJ'IY6I/IHBI N KadeCTBa OCBOCHHA

TCOPCTUUCCKOro Marcpuajla MW IMOJYUYCHHBIX IMPAKTUYCCKHUX

HAaBBIKOB.

TemaTHueckoe MIAHHPOBAHUE C ONIPeaeIeHHEM
OCHOBHBIX BH/IOB YU€OHOI TeSITeTbHOCTH

Taoauna 4
«McKycCTBEHHBI HHTEJLIEKT»
HaunmeHoBaHue Kparkoe | Buabl yueoHoii
TEMbI cod€cpiKaHue AEATECJIBbHOCTH
1.
Beenenne B U1 u MO
1.1. Beenenue B mamumnnoe | IlpornosupoBa | Ananumuueckas:
o0ydeHue HHE, aHaJu3, TIOUCK OTBETOB Ha
o0yueHue, BOIIPOCHI YUUTEIIS,
JIaHHBIE, CaMOCTOSATENbHBIN
MPU3HAKH, MOUCK HH(pOpMAIIIU
ANTOPUTM, npu pelieHnn
MCKYCCTBEHHBI | MOCTaBJICHHBIX
W MHTEJICKT, 3ajad.
MalIMHHOE Kommynurxayuonna
obOyuenue, data | s KOMaHHas
science. pabora, OTBETHI Ha
BOIIPOCHI  yUHTEIS,
UTpOBast NPaKTHKA.




Ipaxkmuueckas:
ydqacTue B HIpe,
paboTa ¢ HTPOBBIM
TPEHaKEPOM.
Pedghnexcusnas:
peduiexcus
METOJIOM «6 IIUTSAII»

1.2 Pounb uckyccTBEeHHOTO Otuka U, Ananumuueckas:
HHTEJUIEKTa B )KU3HU TUYHOE IIOUCK OTBETOB Ha
YeJI0BeKa: ITHKA U MIPUMEHEHHUE BOIIPOCHI YUUTEIS,
peryiupoBaHue un, CaMOCTOSTENbHBIN

OTBETCTBEHHOC | MOWCK MH(pOpMAINN

1 1N, Ipu pemeHnn

peryiIMpoBaHUE | MOCTAaBIEHHBIX

HUn. 3a7a4.
Kommynurkayuonna
A KOMaH/IHasI
pabora, OTBETHI Ha
BOTIPOCHI YUUTEJIS.
Ilpakmuueckas:
pelieHue Kelica,
ydJacTue B Urpe.
Peghnexcuenas:
OTBETHI Ha
KOHTPOJIbHBIC
BOTIPOCHI

2.
OcHoBBI s13bIKa porpaMmupoBanus Python

2.1. ANTOpUTMBI U Ucnonautens, | Ananumuueckas:
HCTIOTHUTEITH. ANTOPHUTM. MTONCK OTBETOB HA
CriocoOsI 3anicu Crioco6s1 BOTIPOCHI YUHUTEIS,
AITOPUTMOB 3armmcu CaMOCTOSATEIbHBIN

AITOPUTMOB: MIOUCK HH(pOpMaNU
CIIOBECHBIIA, npu pelieHnn

HOCTPOYHBIH,




OsoKk-cxema, TIOCTABJICHHBIX

mporpamMmma. 3amad.

JIuneiHbIi, Kommynuxayuonna

pa3sBETBILIIONIN | 5: pabora c

Hes u HUIPOBBIM

IUKJITYECKUN TpEHaXXepPOM.

ANTOPUTMBL. Ipaxmuueckas:
OTBETHI HA BOIIPOCHI,
peleHue
MIpeAIaraeMbIX
3a7aHUH Ha S3bIKE
MIPOTPaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aII0JTHCHHE JIUCTA
pedexkcun

2.2 Oo1uiue cBeieHus 0 Uctopus s13bika | Ananumuyeckas:

SI3BIKE
MIPOTrPaMMHUPOBAHHMS
Python

Python,
KOMITUJIHPYEM
blC U
HMHTEPIIPETUPYE
MBbI€ SI3BIKH,
JIOCTOMHCTBA U
HEIOCTAaTKH
Python.
IlonsTue
JTaHHBIX, TUIIBI
JIAaHHBIX:
LeJble,
BEIIIECTBCHHBIC
Y CTPOKOBBIE.
[TonsiTue
MIePEMEHHOMH,
pa3HULA MEXTY
HNEPEMEHHON U
KOHCTaHTOM.

MTONUCK OTBETOB HA
BOTIPOCHI YIHUTEIS,
CaMOCTOSITENbHBII
MOUCK HHpOpMALIUU
pu perieHnn
MIOCTABJIEHHBIX
3aad.
Kommynurkayuonna
R pabora B
KOMaH/ax U (Win)
WHAWBHIYANBHO.
IIpaxmuueckas:
OTBETHI Ha BOTIPOCHI,
pemeHne
IpeJlaraéMbIX
3aJaHUi Ha A3bIKE
IpOrpaMMUPOBAHUS
Python.




Peghnexcusnas:
3aIl0JTHEHHE JINCTA

pedrexcun
2.3 Opranuzanus BBOJa U OyHKIUA Ananumuueckas:

BBIBOJIa TAHHBIX print(), MHOMCK OTBETOB Ha
IpaBHiIa ee BOIIPOCHI YUUTE,
WCTIONIb30BAHUS | CaMOCTOSITENIBHBIH
. Omubku npu | MOMCK HHGOPMALIUH
HCTIONB30BaHUU | IpHU pereHnn
byHKIMN MIOCTABJICHHBIX
print(). 3a1a4.
Tuns! nanseix: | Kommynukayuonna
int, float, str. 5 pabota B
IIpusBenenue KOMaHJax U (WiIn)
THIIOB C HUHAWBUIYANBHO.
MOMOIIBIO Ipakxmuueckas:
COOTBETCTBYIO | OTBETHI Ha BOIIPOCHI,
mux GyHKOMH | peurenue
(int(), float(), npeanaraeMbix
str()). ®yHkuus | 3agaHuii Ha S3BIKE
type(). IPOrPaMMUPOBAHUS
Oneparop Python.
npucBauBaHud. | Peguexcusnas:
IIpaBuna 3aIl0JIHEHHE JINCTA
HNMEHOBaHHS pedaexcun
MepEeMEHHBIX.
DOyHKIMSA
input(),
npaBuia ee
UCTIONIb30BaHUS
Heobxoqumoct
b TIPUBECHUA
LEJIOYNCIICHHBI

X JAHHBIX K
TUMy int mociue
BBOJIA




2.4 AnropurMuueckas Tuns! nau#eIX | Ananumuueckas:
KOHCTPYKIHUS B Python, MIONCK OTBETOB Ha
«CJIETOBAHUEY apu(MeTHIECK | BOMPOCH! yUHUTEN,

W€ ONEPaTOpPhl, | CaMOCTOSTENBHBIH
JIEWCTBHS C MOUCK HH(pOpMaInu
MEpEMEHHBIMU. | Tpn pelIeHnn
AnroputM, MOCTABJICHHBIX
BUJIBI 3ajau.
ANTOPUTMOB, Kommynuxayuonna
0COOCHHOCTH PR pabora B
JINHEWHOTO KOMaH7ax u (UJIu)
aNropuTMa, WHAWBUAIYAIBHO.
6110K-cxeMa. Ilpakmuueckas:
Bbnok-cxema OTBETHI HA BOIIPOCHI,
JIMHEMHOT O pemenue
aNropuTMa. TpeUIaraeMbIX
3a7aHUH Ha S3bIKE
MIPOTpaMMUPOBAHUS
Python.
Peghnexcuenas:
3aIl0JTHEHKE JIFCTa
peduiekcuu
2.5 IIporpammupoBanue biok-cxema Ananumuuecxast:

JIMHEMHBIX AJITOPUTMOB

JIMHEMHOT O
aNropuTMa.
IIporpammupos
aHue
JINHEWHBIX
AITOPUTMOB,
apupmMeTHuecK
ue OnepaTopsl,
HNEpEMEHHBIE

MTONUCK OTBETOB Ha
BOTIPOCHI YUHUTEIS,
CaMOCTOSITENbHBII
MTONCK MHPOPMAIINI
npu peneHnu
MTOCTaBJIEHHBIX
3ajau.
Kommynurxayuonna
s pabora B
KOMaHJaX U (MIH)
WHJIUBHIYaJIbHO
IIpaxmuueckas:
OTBETHI Ha BOTIPOCHI,
pelieHue




MpeagaraeMbix
3aJaHUH Ha S3BIKE

MPOTrPaMMHUPOBAHUS
Python.
Pedghnexcusnas:
3aI0JIHEHHE JINCTA
pedrexcun
2.6 AnropuTMuuecKas PasperBistromu | Ananumuueckas:
KOHCTPYKLUS HCS QJITOPUTM, | MOMCK OTBETOB Ha
«"'BETBIICHHE 6moK-cxema BOIIPOCHI YUUTEIS,
BETBJICHNS, CaMOCTOSATEIbHBIN
OTIepaTopHI MIOUCK MH(pOpMaINu
CpaBHEHUSL. pu peleHnn
YcnoBHbIe MIOCTABJICHHBIX
omneparopsl if, 3az1ad.
if-else, Kommynuxayuonna
IpaBHiIa PR pabora B
3aIHiCH KOMaHJaX U (WJIH)
YCIIOBHBIX WHIIUBHYaJIbHO.
OIIepaToOpPOB. Ipaxkmuueckast:
OTBETHI HA BOTIPOCHI,
peuieHue
npearaeMbIx
3a/laHul Ha SI3bIKE
NPOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIl0JIHEHHE JINCTA
peduiekcuun
2.7 [onnas popma Bnok-cxema Ananumuyeckas:

BCTBJICHHUA

BETBJICHHS.
IMomubri
YCJIOBHBIN
oreparop,
MpaBUiIa
3aMUCHU

MTONCK OTBETOB HA
BOTIPOCHI YUHUTEIS,
CaMOCTOSITENbHBIN
MTONCK MH(POPMAIINI
pu pelieHnn




MIOJTHOTO
YCIIOBHOTO
orneparopa

TIOCTABJICHHBIX
3amad.
Kommynurkayuonna
A pabota B
KOMaHIax U ()
HUHIUBHUIYaJIBHO.
Ipaxkmuueckas:
OTBETHI HA BOTIPOCHI,
pemieHue
IpeAIaraeMbIX
3a/laHul Ha SI3bIKE
POrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aII0JTHCHHE JIUCTA
pedexkcun

2.8

IIporpammupoBanue
Pa3BETBIIAIOLINXCS
AJIITOPUTMOB.
VYcaoBHBII oniepaTop

IIporpammupos
aHue
JINHEUHBIX
ANTrOPUTMOB,
apupmMeTHuecK
He ONepaTopsl,
HEpEMEHHBIE

Ananumuueckas:
MOUCK OTBETOB Ha
BOIPOCHI YUUTEJIS,
CaMOCTOSITENbHBII
MOUCK HHpOpMALIUU
pu perieHnn
MIOCTABJIEHHBIX
3aad.
Kommynurxayuonna
R pabora B
KOMaH/ax U (Win)
WHIIUBHYAIIBHO.
IIpaxmuueckas:
OTBETHI HA BOIIPOCHI,
pelieHue
Ipe/IaraeMbIX
3aJlaHUi Ha sI3bIKE
MIPOTrPaMMHUPOBAHUS
Python.




Peghnexcusnas:
3aIl0JTHEHHE JINCTA

pedrexcun
2.9 IIpocThle U cOcTaBHBIE PasperBmsiromu | Ananumuueckas:
YCIIOBHS Hcs anropuT™, | MOWCK OTBETOB HA
Omok-cxema BOTIPOCHI YIHTEIS,
BETBIJICHUSL. CaMOCTOSATEIbHBIN
Jlornueckue MTOWUCK HHPOPMAIIUT
oIepaTopsl, IpH peteHnu
COCTaBHBIE MTOCTaBJICHHBIX
YCIIOBHUS. 3aau.
YcoBHBIH Kommynurxayuonna
oreparop s pabota B
KOMaHJax U (WiIn)
HUHAWBUIYANBHO.
Ipaxkmuueckas:
OTBETHI Ha BOTIPOCHI,
pemieHue
IIpeIaraeMbIX
3a/laHul Ha SI3bIKE
IIPOTPaMMUPOBAHHS
Python.
Peghnexcuenas:
3aIl0JTHEHKE JIHCTa
peduiekcuu
2.10 AJropuTMUYecKas Omneparop Ananumuyeckas:
KOHCTPYKLIHS while B Python, | monck orBeToB Ha
«ITOBTOPEHUEY. CHHTaKCHC BOTIPOCHI YUHUTEIS,
IIporpammupoBanue oreparopa CaMOCTOSITEIIbHBIHI
IIUKJIOB C 3aJJaHHBIM while MOUCK MHPOPMAITUH
YCIIOBHEM npu peneHnu
TIPOJIOJDKEHHUS PAOOTHI [IOCTABJIEHHBIX
3ajau.
Kommynuxayuonna

R pabora B




KOMaHJax U (UiIn)
WUHIUBHUIYaJIBHO.
Ipakmuueckas:
OTBETHI HA BOIIPOCHI,
penieHue
MpeATaraeMbIX
3aJaHUN Ha S3BIKE
POrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIl0JIHEHKE JIHCTa
pediiekcuu

2.11

ITporpammupoBanne
LUKJIOB C 3a/laHHBIM
YHCIIOM NTOBTOPEHHUH

Oneparop for B
Python,
byHKIHA
range(),
CHUHTaKCHUC
¢byHKIIN
range().

Ananumuueckas:
MOUCK OTBETOB Ha
BOIIPOCHI YUUTEII,
CaMOCTOSTENBbHBII
MOUCK HHpOpMaLUU
pu perieHnn
MIOCTABJIEHHBIX
3aad.
Kommynuxayuonna
s pabota B
KOMaH/ax U (1iIn)
WHIIUBHYaJIbHO.
IIpaxkmuueckas:
OTBETHI HA BOIIPOCHI,
pemeHne
MIpeUIaraeMbIX
3a/laHul Ha SI3bIKE
MPOrpaMMUPOBAHUSI
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTA
pediiekcuun

2.12

IIpoekt «Pa3nuuynbie
BapUaHTHI

[uxnuueckuit
ANTOPHTM,

Ananumuyveckas:
ITOHCK peTeHust




MIPOTrPaMMHUPOBAHUS ITOPUTM MOCTABJICHHOM

UKJIHYECKOTO while, 3a/1a4m.

AITOPHUTMAY anroput™ for, Kommynurxayuonna
IIpaBHIIa A pabora B
3aIHucH KOMaH/aX U (WIH)
IUKITAYECKIX WHIWBUIYAIBHO.
AITOPUTMOB B Ipaxmuueckas:
Python peuieHue

MIPOCKTHOH 3a7aun.
Pedghnexcusnas:
3aroJHEeHHE JHCTa
pediiekcuu

2.13 IIpoext «Hauana Tunel fa"HeIxX, | AHarumuueckas: B

MIPOrPaMMHUPOBAHUS MePEMEHHBIE, mporiecce
GbyHKIUY, CHUCTEMaTH3aluu
MaTeMaTHYECKH | 3HAHMM.

e u jornyeckue | Kommynukayuonna
OTIepaTopHI, 5: Ipu pabote B
BUIBI KOMaH[ax.
aITOPUTMOB, Ipakmuueckaa: B
YCITOBHBIH pabote o
oreparop, CO3/IaHUI0
omneparop for, BU3YaJIbHOW KapThl
oneparop 3HaHUIL.
while. Pegrexcusnas:
3aIlOTHCHUE JIFCTa
pedrekcun
3.
Ananu3 nannsIx Ha Python
3.1 Hayka o nanHbIx. JlanHbIe, Ananumuueckasn:

CTpyKTYypBI TaHHBIX HayKa o aHaIW3  TPAKTOBOK
JTAHHBIX, MTOHSATHUS «HAYKa O
OTKPBITBIC JTAHHBIX,; MTOUCK
JTaHHBIE, OTBETOB Ha

HUCTOYHHUKH




JIAHHBIX,
CTPYKTYPbI
JaHHBIX (CTEK,
MAacCHB,
ouepeb,
X3II-TabJIHIa)

npoOeMHbIe
BOTIPOCHI YUHUTEIS.
Kommynurkayuonna
A obcyxneHne
TPAaKTOBOK IOHATHSA
«HayKa O JTaHHBIXY,
OTBETHI Ha BOTIPOCHI
YUHUTEIS.
Ipakmuueckas:
pabota B
MHUKpOrpymnmnax Ha 1
JTane ypoKa
(BBIIIOJTHEHUE
3aaHuA Ha
OIIPOBEPIKEHHE HIIH
(axTHIecKoe
MOATBEPKICHNE
OJIHOTO U3 TE3UCOB);
MOUCK  TIPHUMEPOB
CalTOB-MCTOYHHUKOB
JIAHHBIX; pELICHHE
MIPOOJIEMHBIX
3aJlaHnN.
Pedghnexcusnas:
3aIl0JTHEHHE JINCTa
pedrnexcnu B KoHIE

ypoka

3.2

Pabora co crimckaMu
Python

CTpykTypHI
JIaHHBIX,

CITUCKH,
CITUCOK,
3JIeMEHT
CITUCKA,
HHJIEKC,
oTpHUIaTeNbHA
I MHACKCALIHS

ODxcnepmuas:
o0cyx)aeHne
JIOMAIITHET O
3aJaHus M €ro
OIICHKA.
Ananumuyeckasi:
aHamm3
poOIeMHOM
CUTYyaIHH 00
OpraHu3aINH




XpaHEHHs] JaHHBIX
(na TIpUMepax);
HalucaHue Koza
(9Tan 2 ypoxka).
Ipaxkmuueckas:
pelieHue
TIPOOIEMHBIX
3aJIaHNH,
MPaKTHYECKas
pabora (sram 3
ypoKa).
Kommynurkayuonna
sA:  OTBETHl  Ha
BOIPOCHI  y4YHTEIIs,
ydacTtue B
TPYIIIOBOM
0OCYXICHUH  TIpH
BBITIOJTHEHUN
3aJaHuN.
Pedghnexcusnas:
3aIl0JTHEHHE JINCTa
pedrnexcun B KoHIIE

ypoka

33

Bub6moreku Python.
Bubauorexa Pandas

[Towuck,
OYHCTKA,
npeoOpa3oBaH
ue,
OpraHu3aIUs
u coop
JIaHHBIX,
OnbInoTeEKa
SI3BIKA
MPOTPaMMHUPO
BaHUS,
OMOINOTEKHU
Python,
OnobInoTEKA

Ananumuueckasn:
MTOKCK OTBETOB Ha
poOJIeMHBIE
BOTIPOCHI
(mammpumep,
MIPOBECTH aHAIIOTHIO
OMOHOTEKH SA3bIKA
MPOTPaMMHUPOBAHHUS
c 0OBIYHOM
OnOIHOTEKOI),
COCTaBJICHUE IIJIaHA
JIeUCTBUI o
H3YYCHHUIO u
aHaIN3y JaHHBIX.




Pandas,
UMIIOPT
OMOIMOTEK

Ipaxmuueckas:
BBITTOJTHEHHE
IIPaKTUYECKON
paboTEIL.
Kommynurxayuonna
a: OTBETHl  Ha
BOIPOCHI  y4YHTE,
ydacTue B
IpYIIIOBOM
00CYyKICHUU
BBINOJIHEHHOTO
JIOMAIITHEr 0
3aaHuA u B
mpoiiecce
BBITIOJTHEHHS
3a/laHul.
Peghnexcusnas:
3aIl0JTHEHHE JICTa
pedirexcun B KOHIE

ypoka

34

CTpyKTYypHI JaHHBIX B
Pandas

[Towuck,
OYHCTKA,
npeoOpa3oBaHu
€, OpraHu3aIus
u cOOp aHHBIX,
CTPYKTYPHI
JIAHHBIX B
Pandas,
CTPYKTypa
JIaHHBIX Series

Ananumuyueckas:
aHaIu3
BBITNIOJIHEHHBIX
JIOMAIITHUX

3aJIaHUM,
BBINOJIHCHUE
3aJJaHuHA o
CTaHIUSM.
Ilpakmuuyeckas:
BBINOJIHCHUE
3aJJaHuHA o
CTaHIUSIM,
BBITNIOJIHEHUE TECTA.
Kommynuxayuonua
5 OTBETHI Ha
BOMNPOCHI  YUHUTEINS,




ydacTue B
IPYIIIOBOM
0OCY)XICHUH  TIpH
BBITIOJTHEHUU
3aJaHuH.
Peghnexcusnas:
3aIl0JTHEHHE JIHCTa
pedIeKCHH B KOHIIE

ypoka

3.5

CrpykTypa
nmanubeix Dataframe

Crpykrypa
TaHHBIX
DataFrame,
CJIOBaphb,
CIIHCOK,
GbyHKIHA
read_csv,
metonbl head u
tail

Oxcnepmuas: IOUCK
u 00CyXIeHHE
OIIIHOOK o
pe3ynIbTaTamMm
BBIMTOJTHCHUS
3aJaHuN
Ananumuueckas:
aHaIu3
BBIMTOTHEHHBIX
MPAKTUICCKUX
3aJIaHUH, TOHCK
OIINOOK u HX
000CHOBaHHUE,
aHanmu3 pparmenra
Koja (3amanue 4).

Ipaxkmuuyeckas:
BBIIIOJIHEHUE
3aJJaHuHA Ha
co3aHne O00BEeKTa
DataFrame u3

cioBapst n u3
CIUcKa crrckoB (1
aTan ypoKa),
BBIMIOJIHEHUE
3aJJaHuHA Ha
CUUTBHIBAHUE U BBOJ
JIaHHBIX, aHaJIN3
koma u t.a. (2 u 3




JTaIb YpOKa).
Kommynurkayuonna
A:  OTBETBl  Ha
BONPOCHI  yUHUTEIA,
ydacTue BO
(bpoHTATBHOH
Oecene u
IpYyNIIOBOM
00CY)XICHUH  TIpH
BBITIOJTHEHUN
3aJlaHuN.
Peghnexcusnas:

3aII0JTHEHHE JICTa
pedexcun B KOHIIE

ypoka

3.6

BazoBeie oneparyu ¢
Habopamu TaHHBIX

Wudopmanms o
JIaHHBIX,
MeTo/s! info u
describe,
YHUCJIOBBIE U
KaTerOpraIbHBI
€ TIpU3HAKH,
arperupyromme
GbyHKINU:
value_counts,
unique,
nunique,
groupby
MeTo 61 min(),
max() u mean(),
00beIMHEHHE

TaOJIHIY c

ITOMOII[BIO
MeTOJa merge,
napaMeTpsl on
u how

Ananumuueckas:
OpU  BBIIOJHEHUH
MPaKTHYECKOTO
3aJlaHusl HA YTEHHE
JTAaHHBIX U3 TAOJIUIIBI
nHPOpPMALIUU 00
UTpOKax
($yTOOTBHBIX
KIy0OB, B  TOM
qrcie c
IPUMEHEHHUEM
meroq  describe();
NpU  BBIOJIHEHUH
3aaHAA Ha
HCCIIeIOBaHHE
arperupyromx
GbyHKINH.
IIpaxmuueckas:
IpU  BBIOJHEHUH
3aJlaHUil, B  TOM
qHcIe
CaMOCTOSTENBHBIX U




HCCIIeIOBATENbCKUX
MPaKTHYECKUX
pabor.
Kommynurxayuonna
A:  ydacTHe  BO
(bpoHTATBHOI
Oecene 110
00CYXKICHUIO
JIOMAIITHETO
3amaHug  (MoJenb
ypoKa -
«IepEeBEPHYTOC
o0ydeHue»).
Peghnexcusnas:
3ar0JIHEHHE JINCTa
pedIiekcuu B KOHIIE

ypoka

3.7

OmnucarenbHas
CTaTUCTUKA

Metonsr  info,
describe, min,
max, mean,
YCIIOBUS
¢bmIbTpaun
JIAHHBIX,
CTaTHCTHKA IO
KaTeropHaJIbHbI
M IapameTpam,
bubTpanys
JIaHHBIX,
CTaTHCTHYECKH
€ MEeTO/IbI

Ananumuueckasi:
IpH  BBITIOJHEHUH
3aJIaHU
MPaKTUYECKOM
paboTsI Ha
MIpUMEHECHUE
CTaTUCTHYECKUX
METOJIOB, a TAK¥Ke
NP COCTaBJICHUH

3a7aHus Ha
CIIO)KHBIE  YCIIOBHS
¢mIbTpanuu
JTaHHBIX u
CTaTHCTHYECKUX
METOJIOB.
Ilpakmuyeckas:

IpU  BBIIOJIHEHUH
3aJJaHHH.
Kommynurxayuonna
A:  y4acTHE€  BO




(bpoHTATLHOM
00CyXIeHNHU
TIPOOIEMHBIX
CUTyalUl, OTBETHI
Ha BOTIPOCHI,
obcyxneHne B
rpymmax.
Peghnexcusnas:
3aIMOJHCHHE JINCTA
pedIiekcnu B KOHIIE

ypoka

3.8

Buzyanuzauus JaHHBIX

Busyanuzanus
JaHHBIX,
MPEeUMYIIeCTBa
Jiuarpamm u
rpadukos;
BH/IBI
JUarpaMum;
OuOIHOTEKH
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHUE
rpadukoB u
JUarpaMm c
MTOMOIIBIO ITHX
OMOIHOTEK,
Metonsl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuueckas:
npu BBIJICJICHUH
MPEUMYIIECTB
BH3yaJIU3aIlH
JAHHBIX ~ JI0 X
TaOIMIHOTO
MIPE/ICTaBIICHNUSI.
Ilpaxmuueckas:
NpU  BBIIOJIHEHUU
MPaKTHYECKUX
3a/laHull B MajbIX
rpyImiax; npH
BBITIOJTHEHUN
MIpaKTUYECKON
paboTEHL.
Kommynurxayuonna
A OTBETHl  Ha
BOIPOCHI  y4YHTEI,
(dbpoHTaNBHOE
obcyxenne u
o0cyx)aeHne B
MaJIbIX TPYIIax.
Peghnexcusnas:
3aIl0JIHEHHE JINCTa
pednexcun B KoHIIE

ypoka




3.9

IIpoext
«HccnenoBanue
IaHHBIX». YacTs 1

3.10

IIpoext
«HccnenoBanue
maHHbIX». YacTe 2

OCHOBHEBIC
MOHATHS TEMBI
«Ananmmu3
JTaHHBIX Ha
Python»

Ananumuueckas:
IpH  BBIIOJTHEHUH
3aJaHuN o
HCCIICTOBAHHIO
JaTaceTa 0
¢dyrOonmcrax,
MIOHCK
CTaTUCTHYCCKUX
XapaKTePUCTHK
OTJIEITEHBIX
MEPEMEHHBIX U HX
B3aMMOCBSI3EH,
MIOCTPOCHUE
BU3YaJIU3aIul
JIaHHBIX.
Ipaxkmuuyeckas:
IpU  BBIOJHCHUHU
MIPOEKTA.
Kommynuxamuenas
: TIpA OOCYXKIICHUH
JTOMAITHEr 0
3alaHus, npu
BEITTOJTHCHUH
MPOEKTa B MAJIbIX
TpyIIax
Peghnexcuenas:
3aIlOJTHCHAE JIUCTA
pedIrekcun B KOHIIE

ypoka

3.11

IIpoexT «Python mus
Data Sciencey

OCHOBHEBIE
IIOHATUA TEMBI
«AHanu3
JAHHBIX Ha
Python»

Ananumuveckas:
Opy  NOCTPOEHUU
BU3YaJbHOW KapThl
3HAHUNA MOJYJIS.
IIpaxmuueckas:
IPH  BBIIOJHCHUH
TECTa MO pasfely.




Peghnexcusnas:
3aII0JTHEHHE JICTA
pediiekcuu B KOHIIE

ypoka

4.
BBenenne B MamimHHOe o0ydyeHue Ha Python
4.1 ITonsTe u BUnbL HckyccTBeHHBI | Ananumuueckas:

MAaIIMHHOTO 00y4YeHuUs H  MHTEIUIEKT, | IPU CPABHUTEIEHOM
MOXO, aHaJIM3€e MOJXO0/0B!
OCHOBaHHBIN Ha | 00yucHHE c
IIpaBUIaX, yuuTenIeM u
MaIlMHHOE o0OyueHue 0e3
o0yueHnue, YUUTEIS; npu
HUCTOpPHUSA OTBETax Ha BOIPOCHI
pazButusa MU B | u (bpoHTaTEHOM
urpax, cgepsl | o0CyXICHUH
MIPUMEHEHHUS BOIIPOCOB 1o
MaIIMHHOTO NIPe3eHTaIHH.
o0ydeHus; Ipaxkmuueckas:
o0yueHme c| mpu  BBHINOJIHEHUH
YUUTEIIEM, 3aJJaHuN
oOyuerne 06e3 | mpakTHUECKOH
yauTens, paboTsL.
3aja4a Kommynurxayuonna
perpeccum, a: OTBETHI  Ha
3ajgaua BOIIPOCHI  yYHUTEIS,
Knaccupukamy | ygactue BO
u, 3ana4a | (GpOHTAIHLHOM
KJIacTepH3aluK | oOCYXKJIeHHH  IpHu
, OTOOp JAHHBIX | BBIOJIHEHUN
JUIst MOJIETH | 3aJaHHH.




MaIIMHHOTO Pegrexcusnas:
oOy4geHus 3aIIOJTHCHHE JINCTA
pediiekcuu B KOHIIE
ypoka
4.2 AHanus u MamuHaHOE Ananumuueckas:
BU3yalu3alys JaHHBIX | oOy4yeHue ¢ | mpu HoKCKe OTBETOB
Ha Python yUHUTENeM, Ha BOMNPOCHI B XOJ€
(moBTOpCHNE) MAaIInHHOE 00CyX)IeHUI
oOydeHne 0e3 | BBHIIOJHEHHOTO
YUUTEI A, JIOMAIIHEro
3a7ada 3a7aHus, pu
perpeccuy, BBITIOJTHEHUN
3aja4a 3alaHui
ki1accudukany | mpakTHYecKoi
u, 3agaya | paboTHI.
Kinacrepuszanuu | Ilpakmuyeckas:
; OmbOnmoTexw | mpu  OOCYXICHUH
Pandas U | BBIIIOJHEHHOTO
Matplotlib, JIOMAIIHETO
YTeHHe 3ajaHusL; npH
TaOIUIHBIX (bpoHTATILHOM
JIAHHBIX, ompoce u Oecene,
CTATHUCTUYECKH | MpU  BBIMOJHEHUU
€ TIOKa3aresy, | 3amaHuii
MOCTPOCHHE MIPaKTUIECKOI
JarpaMM paboTEHIL.
Kommynurxayuonna
A OTBETHl  Ha
BOIIPOCHI  y4YHTEI,
yuactue BO
(dbpoHTaTBPHOM
00CYXIEHUH  TIpH
BBITIOJTHEHUN
3a/laHui.
Peghnexcusnas:

3aIllOJIHCHUEC JIUCTa




pednexcuu B KoHIIE
ypoxa

4.3

Bubmmorexn
MAaIInHHOTO O0Y4IEHUS

MamuHaHOE
o0OyucHMe c
yauTenem u 6e3
y4uTens,  €ro
MIPEUMYIIIECTBA,
MTOCTaHOBKa
LeNH ¥ 3a]ad,
aHamm3
JIaHHBIX,
obydaromas u
TPEHUPOBOYHAS
BBIOODKH,
3ajava
perpeccuu,
3agada
KIaccupuKam
U, TECTOBas
TPEHUPOBOYHAS
BEIOOpKA,
nepeoOydeHue,
Hen000y4deHue,
OInTUMAaJIbHasA
MO/JIeJIb, KPOCC-
BaJIAIAINs;
6ubnuoreka
Sklearn, sTarbl
MOCTPOCHHMS
MOJIEeH
MaIIMHHOTO
o0y4yeHuss Ha
Python

Ananumuueckas:
OTBETHI HA BOIIPOCHI
(aHANMH3 BOTIPOCOB U
TTOVMCK OTBETOB)
(b poHTATBHOH
Oecepl; aHaAIN3
rpaduKoOB MoJIeNIeH
MaIIMHHOTO
o0y4eHust npu
BBITIOJTHEHUN
3a7aHus
«[Ipobnembl B
00yUYCHHUU MOJICITUY.
Ilpaxmuueckas:
MIOUCK OTBETOB Ha
BOIIPOCHI
(bpoHTaTBHOM
Oecebl ¥ BOTIPOCHI
yuuTens B Xoze
ypoka.
Kommynuxayuonna
A:  ydacTHe  BO
(bpoHTaTBHOM
Gecene (o)
Marepuaiam
TPE/BIIYIIETo
YpOKa; y4acTHe B
00CYXIEHHUH  TIpH
BBITIOJTHEHUN
3a7aHus B
MHUKpOTPYIIE 110
aHanm3y rpaguxos
MAIIHHHOTO
o0ydeHus.




Peghnexcusnas:
3aII0JTHEHHE JICTA
peduexcru B KOHIIE

ypoka

4.4

JIuneiinas perpeccus

IlousiTue
JIMHEHHON
perpeccuu,
meneBas
¢byHKIUS,
JIMHEHHOE
YpaBHEHHUE,
TOMOCKEIACTHY
HOCTh JIaHHBIX;
co3JaHue
MOJIENIN
JIMHEHHON
perpeccun  Ha
Python c
TIOMOIIBIO
OnOINOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHanu3 paboTsI
MOJIENHN JIMHEHHOM
perpeccuu (moxoop
KO3 PHUIINEHTOB
JUHEHHOTO
YpaBHEHHSA c
HECKOJIbKUMH
MIEPEMEHHBIMH);
aHanu3 3ajad,
NPEe/ICTaBICHHBIX
y4HuTesIeM, BEIOOD U3
HHUX 3a1aq
perpeccuy; 3anaHue
Ha aHaJIU3 rpauKoB
U BBIOODP U3 HUX
TOrO, KOTOPBIH
COOTBETCTBYET
MOJEJIU JINHEHHOU
perpeccuu; aHau3
TOYCYHBIX Tpadukjd
1 BBIOOp cpeny HUX

Habopa JTaHHBIX,
MOIXOMAIINX  JIJIS
pelieHuss  3amadd
JINHEWHOU
perpeccuu;
CO3JIaHAE  MOJIEIH
MAIIMHHOTO
00y4eHHs Ha
Python.
Ilpaxkmuuyeckas:

pemieHue 3amad (U3




MPECTaBICHHBIX
yauTeNeM 3a1a4) Ha

BEIOOD Habopa
JAHHBIX (o
rpadukam),

MOAXONAIINX IS
pemeHus 3a1a491
JIMHEHHOH

perpeccuy;
CO3ZaHHE  MOJCIHU
MAalInHHOTO

00yUeHHS Ha
Python: MOJEIb

Npe/IcKa3aHus 1eH
Ha  KBapTUphl B
3aBUCHMOCTH oT
Ppas3INuHBIX
apameTpoB.
Kommynuxayuonna
A:  ydacTHe  BO
(bpoHTaTEHOM
00CyXIeHUU
OCHOBHBIX
BOIIPOCOB TEMBI —
TUHEeHHas QyHKI
u JIMHENHOE
YpaBHEHHE,
KOTOpbIE yKe
M3y4anch B Kypce
MaTeMaTHKH;
0o0CyXIeHue 3a1a4
110 rpaduKaM.
Peghnexcusnas:
3aIl0JTHEHHE JINCTa
pedrnexcuu B KoHIIE

ypoka




4.5

Henuneiinsie
3aBHCHMOCTH

Co3nanue,
obOydeHme u
OLIEHKa MOJICITH
JUHENHON
perpeccuy,
BU3yaIH3aIHs
JTAHHBIX Ha
Python;
HEJIMHEWHbIE
dynximm,
rpaduku
dyHKuMi;
MOJIMTHOMHAJIBH
oe
npeoOpa3oBaHU
e JIMHENHON
perpeccuun

Ananumuueckas:
CO3JaHue  MOJENH
JIMHEHHON

perpeccnu Ha
OCHOBAaHUHU IIPOCTOM
TaOIUIIBI [¢
JTAaHHBIMH 0
3apIuiaTax
COTpPYTHUKOB,
HaxXOIIIMXCS  Ha
Ppas3HbIX
JIOJDKHOCTSX;
HanucaHue KoJa.
Ipaxkmuueckas:

peleHue 3a1a4 Ha
CO3JJaHUE  MOJIENU
JINHEWUHOU
perpeccuu, OTBETHI
Ha BOIIPOCHI
yUUTENS
(moBTOpEHNE
MaTepuaa
MaTeMaTHKH);
BEITIOJTHEHHE
3aaHAS Ha
MTOJTMTHOMHAITEHYIO
perpeccuto,
HalyvcaHue Kozia
UL TIpe/ICKa3aHust

3HAYCHUS HOBOM
MOJIENIbIO u
[IOCTPOCHUE
rpadukoB

MCXOJHBIX JIAaHHBIX
U MOJIEINH.
KommyHukayuonna
A:  ydacTHe  BO
(bpoHTaIBEHOM




00CyXIeHUH,
OTBETHI Ha BOTIPOCHI
VUUTEIIS.
Peghnexcusnas:
3aroJIHEHHE JIUCTA
pedekcuu B KOHIlE

ypoka

4.6

Knaccudukarus.
Jloructnyeckas
perpeccus

Krnaccupukaru
ﬂ)
JIOTHCTHYECKAS
perpeccus,
JIMHEWHBIN
KIaccupukaTop
)
THITEPILIOCKOCT
b, OuHapHas
KiaccupuKaIu
H)
MYJIbTHKIIACCOB
ast
KIaccupuKam
s JIMHEHHOE
ypaBHEHHUE,

KO3 PHUIIHEHTHI
JIMHEHHOT O
YpaBHEHUS,
pacIioyoKeHue
TOYKH
OTHOCHUTEIILHO
IPSIMOH,

OTCTYII
00beKTa;
CO3/1aHme,
o0yueHme "
OIICHKa MOJICIN
JIOTUCTHYECKOM

perpeccuun

Ananumuueckas:
MONCK OTBETOB Ha
npoOieMHbIe
BOIPOCHI U pEIICHNE
3ama4y Ha dTamne 2
ypoxKa.
Ilpaxmuueckas:
OTBETHI HA BOTIPOCHI,
moa0op TMPUMEPOB
3amaq

Kiaccu(UKaIum;
OTBETBHI Ha
poOIeMHBIC
BOIIPOCHI npH
00BSCHEHUH HOBOT'O
Marepuaa;
pelieHne 3a1a4 Ha
3aKpeIIeHHe

HOBOTO MaTepuaa
TI0 TEME; yJIacTHE BO
(bpoHTATBHOM
pabore Ha dTamne 3
ypoka.
Kommynurxayuonna
a: y4acTue B
00CYXIIEHUHU TecTa
u OCHOBHBIX
TIOHSATUN TEMBI;
OTBETHI HA BOIPOCHI
YUUTETIS.




Peghnexcusnas:
3aII0JTHEHHE JICTA
pedurekcun B KOHIIE

ypoka

4.7

Knaccugukarms.
Jloructuueckas
perpeccus

Marpuna
OIIHOOK,
METPUKHU
KadecTBa
JIOTHCTHYECKOM
perpeccuu,
MOJCTb
JIOTHCTHYECKOM
perpeccun  Ha
Python

Ananumuuecxasi:
MTOMCK OTBETOB Ha
BOTIPOCHI  YUHUTEJIS
mpu  0o0CyXIeHHH
METPUKKadeCcTBA
JIOTHCTHYCCKOH
perpeccuy;
CaMOCTOSATEIbLHOE
COCTaBJICHUC
MOJICITH
JIOTUCTUYECKOM
perpeccun TSt
TpecKa3aHus
BEPOSITHOCTH B
ommkaiimue 10 met
HIIEeMUYSCKOM
0oJie3HH cepama o
Pa3THIHBIM
MIpHU3HAKaM.
Ilpakmuuyeckas:
OTBETHI HA BOIPOCHI
YUUTEIIS;
CaMOCTOSTEIBLHOE
COCTaBJICHHE
MOJICITH
JIOTHCTHYECKOM
perpeccuu st
MpeCKa3aHus
BEPOSATHOCTH B
ommkaimmue 10 mer
HIIIEMUYSCKOM
0oJie3HH cepana o




Pa3IMIHBIM
MIpHU3HAKaM.
Kommynurxayuonna
A:  ydacTHe  BO
(dpoHTATEHOM
00Cy)IeHNHU
METpUK  KadecTBa
JIOTHCTHYECKOM
perpeccum;
Peghnexcusnas:
3aroJHEeHHE JHCTa
pednexcuu B KoHIIE

ypoka

4.8

JlepeBps perieHu.
Yacts 1

Hepeso
pELICHUH,
3JIEMEHTHI
JIepeBbEB
(xopeHsb,
JIUCTB),
riryOuHa
ZiepeBa,
JKaTHBIA
ANTOPUTM,
aTpudyT
pazouenws;
SHTpPOMHS,
dbopmyna
IIlennoHa,
BEPOSITHOCTb,
KpUTepHUi
JxuHu

Ananumuyueckas:
ITOMCK OTBETOB Ha
BOMPOCHI  YUHUTEJIS
npu  0OCYXICHUH
METPUKKaYeCTBA
JIOTHCTHYECKOM
perpeccuy;
CaMOCTOSITEIILHOE
COCTaBJIEHHE
MOJIENH
JIOTUCTUYECKOM
perpeccuu TSt
MpeaCKa3aHust
BEPOSATHOCTH B
ommkaimmue 10 et
HIIIEMUYSCKOM
OoJsie3HH cepua 1o
Pa3IHIHBIM
MpHU3HAKAM.
Ilpaxkmuuyeckas:
OTBETHI Ha BOIIPOCHI
YUUTEIIS;
CaMOCTOSITEILHOE
COCTaBJICHHUE




MOJICIIH
JIOTHCTHYECKOM
perpeccuu iuit:
npe/IcKa3aHus
BEPOSITHOCTH B
ommkaimmue 10 et
HIIEMHYCCKOMN
0oJIe3HH cepala o
Pa3IUYHBIM
MpU3HAKAM
Kommynurxayuonna
sA:  yd4acTHE  BO
(bpoHTATBEHOM
00CyXIeHUHU
METPHK  KayecTBa
JIOTHCTHYECKOH
perpeccuu;
Peghnexcusnas:
3aI0JHEHHE JIUCTA
pedIieKcuu B KOHIIE

ypoka

4.9

JlepeBps pelieHui.
Yacts 2

Ananumuueckas:
COCTaBJICHHUE
anropuTMa
HNPUHATHS PELIEHUI
(Ha mpuMmepe Urpsel);
aHaIM3  y4eOHBIX
IPUMEPOB  JAepeBa
peIleHHiA.
Ilpakmuueckas:
ydacTHe B UTpE Ha
aHallu3 aIropuT™Ma
HNPUHATHS PELUEHUI
c MIOMOMIBIO
JIEPEBHEB,
HCCIIEJOBaHNE
KpPUTEPHEB




3G EKTUBHOCTH

pa3oueHus Ha
HpUMepax.
Kommynuxayuonna
5. 00CyXIeHue npu
BBIMIOJTHEHHH
3aJaHuN B
MHKPOTPYIIIE;
OTBETHI Ha BOIIPOCHI
yuurens.  YdacTue
BO  (hpoHTAILHOM
00CyXIeHUH.
Pedghnexcusnas:

3aIl0JIHEHME JIUCTa
pedexcun B KOHIIE

ypoka

4.10

IIpoext «Pemenue
3a1a4u
KJIacCH()UKAITAI

MarnnHoe
obyueHuec
yUHUTENEM,
3aja4a
KiaccupuKau
u, METPUKH
OLICHKH
KavecTBa
KIaccu(puKam
u; ITarlbI
paspaboTku
MOJIeIH
MAIIHMHHOTO
oOyueHwus,
aHaM3
JIAHHBIX,
CO3/1aHue u
oOyueHme
MOJIETIH,
OIIEHKA

3¢ PEKTHBHOCT

Ananumuueckas:
BBIOOp METO/I0B
pelIeHust 3a1a4H.
Ilpaxmuueckas:
BBITIOJIHEHHE
MPaKTHYECKOTO
3a7aHusl IO
CO3JIaHUIO MOJICITH
MalIMHHOTO
00yUeHUS
Peghnexcusnas: B
XO0JI€ MOJIBE/ICHHS
UTOTOB CO3JIaHUs U
00y4eHHs MOAETTH
MO.




u paboThI
MOZCIH

24)

Pa3nen 1. BBejgeHne B HCKYCCTBEHHBIH HHTEJIEKT

VYyammecss JOJDKHBI 3HATh TOHATHE HH(OpMAIuy,

pasmiIne MKy NIOHATHAMUA ((I/IH(l)OpMaI_II/ISI», «IJaHHBIC».

(12 1)

VYyamuecs 10JKHBI yMETh:

IPUBOAUTH IPUMEPHI HH(OPMALIMOHHBIX IPOLIECCOB B
IIpUpo/ie, OOLIECTBE, TEXHUUECKUX CUCTEMAX;
CTPYKTYpUPOBaTh UH(POPMAIHIO, BBIEIATH OCHOBHbBIE
MOHATHS U B3aUMOCBSI3U MEXy HUMH.

Pa3nea 2. OcHoBbl nporpammupoBanusi Ha Python

Yuamuecs IO KHBI 3HATD:

MOHSTUS «AJITOPUTMY, «HUCTIOJHUTEIbY», «CHCTEMa
KOMAaH I UCIIOJIHUTEIS,

OCHOBHLIE AITOPUTMHUYECKHE CTPYKTYPHI:
cJIeIOBaHUE, BETBIICHUE, IIUKII;

peanu3anuo OCHOBHBIX AITOPUTMUYECKHUX CTPYKTYP B
BBIOPAHHOM SI3bIKE TTPOTPAMMHUPOBAHHUS.

VYyamuecs 10MKHbI YMETh:




® COCTaBJIATH AITOPUTMBI IS PELICHUS MPOCTHIX 3a]au
B CJIOBECHOM (hopme, Ha aJTOPUTMUYECKOM SI3BIKE U Ha
BBEIOPAHHOM SI3BIKE MPOTPAMMUPOBAHHS,

®  BLINOJHATH TPACCUPOBKY aJIrOPUTMA;

® [IPOrpaMMHUPOBATH HECJIOKHbIE JUHEHHBIE,
Pa3BETBISIONIMECS U LHUKIMYECKUE AITOPUTMbI Ha
BBEIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHHSL.
Paznen 3. Ananu3 nannsix Ha Python (8 4)
VYyamuecs 10TKHbI 3HATh:

® [IOHATHS «MOJICbY, «HH(POPMAIIMOHHAS MOJICIbY,
«MareMaTH4ecKass MOJETb», «IaHHBIEY, «OOoJbIlIne
TAaHHBIEY, «CTaTUCTHKAY, «omucarenbHas
CTaTUCTUKAY;

® oranbl pa3paboOTKH W HMCCIEIOBAHUS KOMITHBIOTEPHOU
MaTeMaTUYECKON MOJIEIIH.
VYyamuecs 10MKHbI YMETh:

® pealM30BHIBATh BBIYHCIICHHS onucaTenbHON
CTaTUCTHUKH;

® CTPOUTHh W UCCIENOBATh MPOCTHIE KOMITBIOTEPHBIC
UH(OPMAIIMOHHBIE MOJICITH.
Pazgen 4. BBenenue B MalmiMHHOe o0yueHMe Ha

Python (10 u)



VYyamuecs J0JDKHBI 3HATD:
® KjacCU(UKAIIMIO METOI0B MAIITMHHOTO O0yUYEHNS,
® OCHOBHBIE AJITOPUTMBI O0YUEHHUS C YUUTEIIEM .
VYyamuecs 10KHBI YMETh:
® CO3/1aBaTh PETPECCUOHHBIC MOJICTIH;

®  BLIIIOJIHATH IIPOTHO3UPOBAHUC.

Conepxanne Kypca

B osroM pasgene  COmEpPKUTCS — TEMATHYECKOE
IJIAHUPOBAHUE M TMEPEYCHb IUIAHUPYEMBIX PpPE3YJIbTAaTOB
OCBOEHUS MPOTpamMMbl (MUTOTOB HM3YYEHHs OTIEIBHBIX TEM),
paccuMTaHHbIC HA PACIIMPEHHBIN Y4eOHBIH TUIaH.

IlepBoii  [ONOJIHUTENIBHOM  ILIEJIBIO U3Yy4YECHHUS
PACHIMPEHHOTO Kypca SIBJISIETCS IOCTUKEHUE OOJIBITUHCTBOM
YUYaIIUXCs TOBBIIIEHHOTO (TIPOIYKTUBHOTO) YPOBHS OCBOCHUS
yueOHOro marepuana. Y4YeOHMKU YpOBHS JUIsi 7—9 KIllaccoB
00ecreunBarOT HEOOXOMUMBIN 1T  OTOTO Y4YEOHBIA U
JMJTaKTUYECKUN MaTepual.

Bropoii JOTIOJTHUTEIILHOM LEJIbIO HU3Y4YEHUS

pacCIIUPEHHOr0 Kypca SBJISETCA MOATOTOBKA YYaIllUXCAd K



OJIMMITHAJIaM, KOHKypcamM B 00JacTH aHaiu3a JaHHBIX W
MAaIIMHHOTO 00yYCHHSI.

JlononauTebHOE Y4eOHOE BpeMsli B PaCHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTIA€TCs PAaKTUUECKOH padoTe.
[Ipu pacmmpeHHOM BapHaHTe YYeOHOTrO IUIaHa OOJIbIIas
yacTh (WM BCE) 3aJaHUN MOMKET BBINOJIHATHCS BO BpEMs
YPOKOB IO/ PYKOBOJICTBOM yuuTeis. Ha ycMoTpenue yaurens
KOJIMYCCTBO 4aCOB, OTBCACHHBIX HA OCBOCHUEC OTACIIbHBIX TCEM
U TPOBEJCHHUE MPOCKTHBIX 3aHATUH, MOXKET OBITh YBEITHUCHO
B 3aBUCUMOCTH OT  BO3MOKHOCTEH M  WHTEPECOB
o0ydJaromxcs.

Paznuune 6a30BOro ypoBHSI OT YINIYOJIGHHOTO Kypca
MMpOABJIACTCA B CTCICHU FJ'IY61/IHI)I U KadyeCTBa OCBOCHUIA
TEOPETHUYECKOT0 MaTepuana M MOJYYEHHBIX MPaKTHUYECKUX

HaBBbIKOB.



TemaTHueckoe IMJIAHUPOBAHUE

Taoauua 5

Yriay0aeHHbIi BAPUAHT Y4eOHOI0 MJIaHA

Ne Tema KoimnuecrBo
4acoB
BBeeHne B HCKYCCTBEHHbI MHTEJVIEKT
1 | BBeneHue B UCKYCCTBEHHBII 1
MHTEJJIEKT
2 | Posib HCKYCCTBEHHOI'O MHTEIJIEKTA B 1
KHU3HH YeJIOBeKa: ITHKA U
pEryJIMpOBaHUU
Hroro no pasneny 2
OcHoBbl nporpammupoBanusi Ha Python
3 | AIrOpUTMBI U UCIIOJIHUTEIIN. 1
CriocoOblI 3arucH aropuTMOB
4 | OOuue cBeieHus O SI3bIKe 1
nporpammupoBanus Python
5 Opranuzanus BBOJia U BEIBOJIA 1
JTAHHBIX
6 | AnroputmMudeckasi KOHCTPYKLIHS 1

«CIICOOBAHUC)




[IporpammupoBanue JTMHEHHBIX
ITOPUTMOB

AnropurMudeckasi KOHCTPYKLIUS
«BETBIICHUE

[Tonnas hopma BeTBICHHS

10

[IporpammupoBanue
Pa3BETBISAIOLINXCS AITOPUTMOB.
VY cnoBHBINM oniepaTop

11

HpOCTI)IG 1 COCTAaBHBIC YCIIOBUA

12

AnropurMuyeckasi KOHCTPYKLIHS
«toBTopenuey. [IporpaMmmupoBanue
LIUKJIOB C 3a/IaHHBIM YCIIOBUEM
MIPOJOJIKEHUSI paOOTHI

13

[IporpammupoBaHue UKIIOB C
3a/IaHHBIM YK CJIOM IIOBTOPEHUHI

14

[Ipoext «Pa3nuuHble BApUAHTHI
MIPOrpaMMUPOBaHUS [IUKINYECKOTO
JITOpUTMa»

15

[Ipoext «Hauana
MIpOrpaMMUPOBAHU

Hroro no pazneny

13

Anasm3 nanubix Ha Python




16 | Hayka o nanHbIX. CTpyKTypbI 1
TaHHBIX
17 | Pabora co cimckamu Python 1
18 | bubnuoreku Python. bubnmmorexa 1
Pandas
19 | Crpyktypsl ganHbix B Pandas 1
20 | Ctpykrypa nansbix Dataframe 1
21 | bazoBble onepanuu ¢ HAbOpaMu 1
TAHHBIX
22 | OnucarenbHas CTaTUCTHKA 1
23 | Buszyanuzauus TaHHBIX 1
24 | Tlpoekt «MccnenoBanue JaHHBIX. 1
Yacrts 1
25 | IIpoekt «MccnenoBanne JaHHBIX . 1
Yacts 2
26 | IIpoekt «Python ans Data Science» 1
(O606mIIeHNE U CUCTEMAaTH3 AL
OCHOBHBIX ITOHSATUH TEMBI)
Hroro no pazneny 11

BBenenue B MamuHHoe 00yuyeHue Ha Python




27 | IlougaTue ¥ BUOLI MAILIMHHOTO 1
oOyueHus

28 | AHaIM3 ¥ BU3yaIu3alus JaHHbIX Ha 1
Python (moBTopenue)

29 | BuOAMOTEKH MAaIIMHHOTO O0yYEeHHUS 1

30 | JIuneiinas perpeccus 1

31 | HenuHeiHbIe 3aBUCUMOCTH 1

32 | Knaccudukanus. Jloructuaeckas 1
perpeccust

33 | Knaccudukanus. Jloructuaeckas 1
perpeccust

34 | HepeBbs pemrenuit. Yactp 1 1

35 | HepeBbs pemenuit. Yacts 2 1

36 | IIpoekt «Pemenune 3agauun 1
KJIACCU(PUKALITII
Hroro no pasnery 10
HUTOTO 36




Opranu3anMoHHO-NeIArOru4ecKme ycja0Bust
peajM3annu Kypca

Jlyis peanuzanuu Kypca Ha OCHOBE MPOTpamMMbl HEOOXO0IUMO
HaJM4MEe CICTYIOIIMX KOMIIOHEHTOB:
® KOMITBIOTEPHOE pabouee MECTO YUUTEIIS,
noaximoueHHoe k cetu Wurepuer (Wi-Fi mnmm no
Kabelo),
® TIPOCKIIMOHHOE O00O0pYyIOBaHHWE WM HHTEPAKTUBHAS
JI0CKa C BO3MOXHOCTBIO JIEMOHCTPALIUY MPE3CHTAIUH;
® KOMITBIOTephl WM HOYTOYKH, pAaCIOJIOKCHHEBIC B
KOMITBIOTEPHOM KJIACCe, TIe KX bl yUeHUK paboTaeT
C YCTPONCTBOM 100 MHAWBUIYATBHO, THOO0 B Mapax;
® KOMITBIOTEpPhI WM HOYTOYKM KaK YYaluxcs, Tak U
VYUTENS JODKHBI OBITh HA OMEPAMOHHBIX CHCTEMax
Windows/MacOS;
® THUIIOBOE IMPOTrPaMMHOE OOECTeueHue, MPUMEHSIEMOe
0011e00pa30BaTeIbHBIMUA  OPTAaHU3AIMSAMHI, BKIIIOYAS
nporpamMmy Jist paboThI € SJEKTPOHHBIMH TaOJIAIIAMHA
MS Excel;
® UHTerpupoBaHHas cpena paspadorku (IDE) ans s3bika

nporpamMmmupoBanus Python;



e Jupyter Notebooks — cpezna pazpaboTku, AJis 3amycKa
(aiinoB n3 matepuasioB YMK ¢ koMmmbproTepa wim u3

00J1a4HOTO XPaHWIHIIA.

Texauueckue TpedboBanus k [10

1K mn HoyTOYK Ha 6a3e OC Windows, MacOS

CucteMHbIe TpeOOBaHUS Cuctemusle TpeboBanns MacOS

Windows

e  OmepalMoHHas CHCTEMA °
Windows 7 uiau BbIIIE

OmneparrioHHas cucTeMa
MacOS X 10.10 wnu BeITIIE

Iponeccop Intel® Core Duo |e®  IIpomeccop Intel® Core Duo
WA aHAJIOTUYIHBIN C 4aCTOTOH HJIA aHAJIOTUYIHBIN ¢ 9aCTOTOM
1,5 I'T'1y niu BeImIE 1,5 I'T'q unu BoIme
2/4 T'b oneparuBHoii mamsitu | 1,5 I'B oneparuBHOIi namsTH -
JUISL CUCTEM I10]T YIIpaBIeHUEM ITporneccop Intel® Core Duo
32/64-outHoit Windows WJIA aHAJIOTHYHBIA C 9aCTOTOM
1,5 I'T'q unu BoIme
e 1,5T'b onepaTtuBHOI MamMATH

o Paspemenue sxpana 1024x768 umu 6osbIe

e Hammuune UHTCPHET-COCTUHCHNA

e Heo0xoauMo MCTIoNb30BaTh aKTyalbHBIE BEPCHU OJHOTO W3

caenytonux OpayszepoB: Edge, Chrome, Safari, Firefox, Opera




@opMBbI aTTECTANINU

Bce pasnensl mpennosyaraioT BBIOJHEHHE U 3aIUTY
pOEKTOB. IIpOeKTHl 1O CBOEH AUAAKTUYECKOM CYIIHOCTH
HaIeJICHBl Ha (OPMUPOBAHUE CITOCOOHOCTEH, MO3BOJISIOIINX
3¢ (eKTUBHO JAeCTBOBATH B peasibHOM KU3HEHHON CUTYaIUH.
Ob6nagas wWMH, ydyalmupecs MOTYT aJalTUPOBAThCS K
M3MEHSIOIIAMCS YCIIOBUSIM, OpPUEHTHUPOBATHCS B
pa3HOOOpa3HBIX CUTYalUsAX, padOTaTh B KOMaH/IE.

I[Ipu  pabore  HaA  MPOEKTOM  MOSBISETCS
MCKJTIOUUTENIbHAS BO3MOXKHOCTD (DOPMHUPOBAHHS y YUAIIHXCS
KOMIIETEHTHOCTH  pas3pelieHuss  npobieM  (IOCKOJIBKY
00s13aTeNIbHBIM YCJIOBUEM pealM3allid METO/Aa IPOEKTOB B
IIKOJIE SIBJISIETCS PEUICHNE YYaIIUMCsl COOCTBEHHBIX MPOOIIeM
CpelICcTBaMH TPOEKTa), a TakKKe OCBOCHHE CIOCOOOB
NESITENbHOCTH,  COCTaBJSIOIIMX  KOMMYHHMKATUBHYIO U
MH(GOPMALMOHHYIO KOMIIETEHTHOCTH.

Kaxnplii mpoekT mpeamnoiaraer MoJiyueHHEe Kakoro-
0o  mpoaykra. B mpeanmaraembIx  MpOeKTax — 3TO
MIPOrPaMMHBIH MPOYKT, PELIAONINA Ty WM UHYIO 3aa1a4dy. Ha
BBITIOJIHEHUE TPOEKTa TpeuiaraeTcsi 0a3oBO€ KOJIHYECTBO
9acoB, OJHAKO TII0 YCMOTPEHHIO YUYUTENs, a Takke B

3aBUCUMOCTU OT YMEHUN U MHTEpPECa YYCHHKOB K TEME



KOJINYECTBO YacoB MOXET ObITh yBenuueHo. KoHKpeTHble
PEKOMEHIALMK J1aHbl B MaTepUaax MPOEKTHBIX 3aHATHH.
Takue npoexTtsl kak «McciaenoBaHue JaHHBIXY,

«Python gns  Data  Science», «Pemenue 3amaun
KiIaccu(uKauumy Ha  YrayOJeHHOM YpPOBHE — SBISIOTCS
MEXIPEIMETHBIMU, B OTJIMYHUE OT MOHOIIPOEKTOB, YACTHUUHO
BBINOJIHAIOTCS BO BHEYPOUHOE BPEMs U II0J] PYKOBOACTBOM
HECKOJIbKUX CHEIMAJIMCTOB B pa3IMYHBIX 00JacTAX 3HAHUS.
Takue mpoekTbl TpeOyIOT O4YEeHb KBATU(PUIUPOBAHHOU
KOOpJMHAIIMM CO CTOPOHBI CHEIHAJINCTOB U CIaKEHHON
pabOThl MHOTHX TBOPYECKMX TIpynmn. MexnpeaMeTHble
MIPOEKThl MOTYT OBITh KakK HEOOJBIIMMH, 3aTParvBarOIIUMU
NBa-TpU TpPEAMETa, TaK W HANpaBICHHBIMH Ha pELIECHUE
JOCTATOYHO CJIOKHBIX npooem, TpeOyromux

CO,[[Gp)K&TCJ'ILHOfI HUHTCETpalliuvi MHOTHUX oOJracteit 3HaHUS.
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