MUHUCTEPCTBO NPOCBEIEHUS POCCUICKOM
OEJIEPALIUN
MuHucTepcTBO 00pa30BaHUs U MOJIOEKHOM MOJUTHKHU
CeepasioBckoii odJ1acTu
Yupasaenue oopazoBanusi 'O IlepBoypasibek
MyHuuunajibLHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue

"JInmen Ne21"
PACCMOTPEHA YTBEPX/IEHA
Ha [1€JarOru4eCKOM [Ipukazom MAOY «JIuneit Ne
COBETE 21»
ot “23” aBrycra 2023 r. ot “25” aBrycra 2023 r.
[Ipotokomn Nel Ne 73

HUCKYCCTBEHHBIA UHTEJJIEKT
9 KJIACC
PABOYAS ITPOI'PAMMA
(ocHOBHOE 0011I€€ 0Opa3oBaHMe)

[IEPBOYPAJIBCK, 2023



IHosicHuTeIbHAA 3aIUCKA

IIporpamma kypca «VCKyCCTBEHHBIM HMHTEIUIEKT» COCTaBJICHA IS
7-9 kiaccoB B cooTBeTcTBUU ¢ TpeboBanusamMu ®I'OC ocHOBHOTO 00IIETO
obpasoBanus (mpuka3 Munnpocsemenus Ne 287 ot 31 mas 2021 r.), ¢
Y4eTOM NPEEeMCTBEHHOCTH IIPOrpaMM HayaJbHOI0, OCHOBHOI'O U CPE/IHEro
obmero oOpazoBanus. [IporpamMma mpegHa3zHA4YeHA IJIsl MPOJIOJDKEHUS
00y4YeHMsT OCHOBaM HCKYCCTBEHHOI'O HHTEJUIEKTa M OpPUEHTHPOBaHA Ha
aHaJIM3 JaHHBIX, BBEJCHUE B MAIIMHHOE 00y4YeHHE Ha 6a30BOM ypoBHE. 3a
MOCJIEITHUE JIECSTUIIETHUS BO MHOTUX 00JAcTAX HAYKH U MHAYCTPUM CTaJIU
HaKaIuIMBaThCsl OoJible OOBEMBI JAHHBIX, a TAKXKE CTAIH Pa3BUBATHCS
METO/bl MAIIMHHOIO 00YUYEeHHMSI, O3BOJISAIOIINE U3BJIEKAaTh U3 3TUX JaHHBIX
3HAHUS U IKOHOMUYECKYIO MOJIb3Y.

Jis 6a30B0roO YPOBHS IpOrpaMMOii peayCMOTPEH
IIPOIEAEBTUUECKUM pa3/Jiesl aHalu3a JAHHBIX B 3JIEKTPOHHBIX TaOiaumax, a
TaKXe OCHOBBI IporpaMMupoBanus Ha Python, ananu3 nanubix Ha Python.
OcHoBornosararoIed TeMoi SBJIIE€TCS BBEJECHUE B MPOrpaMMHUpPOBAHUE HA
Python. CdopmupoBaHHble y ydammxcst 3HaHMS M YMEHHs B 00jacTu
nporpamMMmupoBanust Ha Python OynyT B nanbHeIeM UCIOIb30BaHbl PU
M3yYEHUM aHalM3a JaHHbIX Ha CTYIEHW OCHOBHOIO OOIIEro o0pa3oBaHUs
¥ MaIIMHHOTO O0YYEHHUs Ha CTYIIEHU CpeJHero odmero oopazoBanus. Data
Science — oHa U3 caMbIX MPOrPECCHBHBIX 00JIACTEH B MPOrPaMMUPOBaHHU
ceroaHs, a Python — camplii momymnsipHBII M paclpOCTpaHEHHbIN S3BIK,
UCIOJB3YEMBIM U1 aHaln3a JaHHbIX. He yauBUTENBHO, YTO ABE 3TH
o0acTy 3HAaHUH aKTUBHO U3YYaIOTCSI U MPUMEHSIOTCS CIELMATTUCTaAMHU TSt
MOCTPOCHMSI TPEIUKTUBHBIX MOJEJeH, BHU3yalM3alud M paboThl C
naHHbIMU. Kypc MO3BOJMT ydaluMmcsi OCBOUTH OCHOBHBIE MHCTPYMEHTHI
paboThl M NPUCTYIUTH K MOCTPOEHUIO Mojienell u paboTe ¢ JaHHBIMH. B
XO0JIe OCBOEHHMs yuyeOHOro maTepuana Kypca y ydammxcs (opMupyercs
YCTOMUYUBBIA MHTEpEC K M3YUYEHHIO JaHHOW TeMbl U 3aKjajbIBaeTcs Oa3a
JUIS TIPOJOJIKEHHS] U3YyUEHHUSI METOJ0B MAlIMHHOTO OOy4€HHUs Ha CTYNEHU
CpeaHero o01ero oopazoBaHusl.

[Iporpamma pa3paboTaHa B COOTBETCTBUM C OJHUM U3
OUIAKTUYECKUX  NPUHLMIIOB  —  IPUHLUUIIOM  IIPEEMCTBEHHOCTH.
Copep:xaHue MporpaMMbl HAXOJUTCS B TECHOW CBSI3U C MaTepUAIOM [T
HayaJIbHOTO O0IIero oOpa3oBaHUs, a TAKKE SBISETCS HEOOXOAUMBIM JUIs
MOCJIEAYIONIEr0 M3y4YeHHs Ha CTYIEHU CpPeJHEro oO0Iiero odpa3oBaHUSs.
OT0 — nMHUA s3bIKa TporpamMupoBanus Python, ocBoenue koToporo
HA4YMHAETCS B OCHOBHOM IIKOJIE, U CKBO3HAS JIMHUS MAIIMHHOTO O0y4EHHs,



OCBOCHHME KOTOPOrO HAUMHAETCS Ha MPOIEIEBTUYECKOM YpOBHE B
Ha4yaJbHOW M OCHOBHOM IIKOJIE ¥ TTPOJIOJKAETCA Jlajiee B CPEIHEH IIKOJIE.

K 3aBepiieHnio o0yueHUs MO NpOrpaMMe YdYamluecs IOJDKHBI
MOHUMATh AaKTyaJbHOCTh aHaju3a JaHHBIX, €ro OCHOBHBIE O00JIaCTU
MPUMEHEHUST U MEeTO/Abl peanu3aiuu. [IporpamMma mnpezamnosaraer, 4Tto y
yuamuxcs Oyner copMUpOBaHO LIETIOCTHOE IMpEACTaBICHUE 00 aHaIu3e
TAHHBIX, peaiu3allid METOJOB aHaiW3a JaHHBIX Ha s3bIke Python, ero
chepax MPUMEHEHHS.

JlanHbIil Kypc ommpaeTcss Ha (yHIaMEHTAIbHBIC IUIAKTUYCCKHE
MPUHILIMIIBI, TaKue KaK MPaKTHKO-OPUEHTUPOBAHHOCTb, HAYYHOCTh U
JOCTYITHOCTD, IIEJIOCTHOCTh U HEMPEPHIBHOCTh, a TaKK€ MHHOBAIIMOHHbBIC
METOJIbl  MPOOJIEMHO-PA3BUBAIOLIETO W CMEIIAHHOrO  OOy4YeHHs,
MIPOrPaMMHO-TIPOEKTHOTO W HCCJIEIOBATEILCKOTO MOIX00B. B KoHIE
KaKJOr0 ypOKa MPUCYTCTBYIOT BOIPOCHI M 3aJ[aHMsI, MHOTHE M3 KOTOPBIX
OpPUEHTUPOBAHBI HAa KOJUICKTUBHOE OOCYXXIEHHUE, TUCKYCCHH, BBIPAOOTKY
KOJUJIEKTUBHOTO MHEHHUSI.

Ocoboe Mecro B pealu3alid  MPOTrPaMMbBI  OTBOJHTCS
BUJICONICKLIUAM, OHJIaH-pecypcaM, TpeHaxepaMm. Bce »3To co3maer
HEOoOXOMUMBIC YCIOBHS Uii  (OPMUPOBAHUS CAMOCTOSTEIHLHOCTH B
IUIAHUPOBAaHUM Y4eOHOHl /IeATeIhbHOCTH, B OpraHH3alMy Yy4eOHOro
COTPYJIHUYECTBA, B PaCIpE/ICIICHUN POJICH MPU PEIICHUH YISOHBIX 3a/1a4 U
npobiem. HeoTbemiemoil 4YacThi0 MpPOTpaMMbl SIBISIETCA MPOCKTHAs
NESTeTbHOCTh 00YYaIOIUXCSl.

N3yueHne pa3iInyHBIX acCleKTOB aHalu3a JaHHBIX [O3BOJIUT
chopMHUpOBaTh Yy YyYAIIUXCSA CIOCOOHOCTh K AHAIUTUYECKOW U
MPOTHOCTUYECKOW JAesTenbHOCTH. [loMck OTBETOB Ha MpoOIeMHbIE
BOIIPOCHI, pEIIEHHE TMPOOJIEMHBIX M HCCIEAOBATEIbCKUX  3a/IaHHM,
WHTETPUPOBAHHBIX B COJEp)KaHWE, HAMpaBlIeHO Ha (OPMUPOBAHUE Y
yYalmmxcsl [EeIOCTHOTO CUCTEMHOTO MBIILIIEHUS, KOTOPOE IMO3BOJIUT UM
OLIEHUTH C(HOPMHUPOBAHHBIN KPYT MOCTOSHHBIX WHTEPECOB M OCYIIECTBUTH
OCO3HaHHBIM BBIOOp JanbHeWlell o00pa3oBaTeNbHONM TPAEKTOPUU U
pohecCHOHATEHOTO CaMOOTIPEACTICHUSI.

Heab u 3agaum kypca. ['maBHas nenb Kypca — JaTh ydalluMcs
0a3oBoe TpeacTaBieHHEe 00 aHANIM3€ NAaHHBIX U pealu3alliid OCHOBHBIX
METOJOB aHalW3a JaHHbIX Ha s3blke Python, mo3Hakomuth ¢
TEPMUHOJIOTUEN MCKYCCTBEHHOIO MHTEJIEKTa U HAy4YUTh MPUMEHATH
HEKOTOPBIE U3 €r0 METOJIOB IS PEIICHUS TPAKTUYECKUX 3a]1a4.



IeaeBass ayauropusi Kypca. Yuamuecs 7-9 KJiaccoB
o6meo6pa30BaTEJIbHBIX IIKOJI.

Mecto kypca «VICKyCCTBEHHBIH HHTEICKT» B Y4eOHOM ILIaHE.
VYpoxku kypca «/cKyCCTBEHHBIN MHTEIUIEKT» MOTYT IPOBOAUTHCA B 7, 8 11 9
KJlaccax B KayecTBE BHEYPOUYHOH JEATENLHOCTH (BO3MOXKHBIC (OPMBI:
(hakyJIbTaTUB, KPYXKOK U TIpOYEE).

IIeHHOCTHI)Ie OPHMEHTHUPLI COACPKRAHUA U peaTu3allun
NPOrpaMMsl

Conepxanue mporpaMmbl HOCUT MEXIUCUUIIMHAPHBIA XapakTep.
EcrecTBeHHBIM 00pa3oM BBIIJSIIUT €0 BO3MOXKHAsl MHTETpamus C
IMCLUUIUIMHAME TIpEIMETHON oOmactu «Marematuka u WHGOpPMATHKAY.
Pa3Butue JIOTUYECKOT0 u JIITOPUTMHUYECKOTO MBIILICHUS,
OCYILIECTBISIEMOE Ha YpOKax IO O3TUM AUCLMIUIMHAM, CIYXXHUT 3ajaye
(dbopMupoBaHHsT HEOOXOIUMOW OCHOBBI, HA KOTOPOW B JallbHEHIIIEM OyIeT
OCYIIECTBIIEH MEPEeX0Jl K MAIIMHHOMY OOYUYEHUIO Ha CTYNEHH CPEIHEro
oO1mero oopa3oBaHusl.

Uepes HCIIONb30BAaHUE PA3IUYHBIX J1aTaCETOB M aHAJIU3 JIaHHBIX
CUHTE3UPYIOTCS 3HAHUS U YMEHUS YYallluXCs, TOJIYyYEHHbIE MU Ha YPOKax
reorpadun, GpU3NKH, OMOJIOTHH U IPYTHX.

Heorbemnemold 4acTbi0 MpoOrpaMMbl — SIBIIIETCS  peajid3anus
MPOEKTHOTO  MeToxa  oOyuenusa.  [Iporpammoit  mpemycMOTpeHO
BBIIIOJIHEHUE TAKUX MPOEKTOB Kak «CTaTUCTUYECKUM METO]| aHaiu3a
NaHHbIX», «Pa3nuuHble BapHaHTBl NPOTPAMMHUPOBAHUS IUKIMUYECKOTO
anroputMa», «Hawanma mnporpammupoBanuss Ha Pythony». IIpoektsr Mo
CBOEM JMJAKTUYECKOM CYIIHOCTM HaleJeHbl Ha (QOpMHUpOBaHUE
CIOCOOHOCTEH, MO3BOJAIOMUX 3(P(PEKTUBHO AESHCTBOBATH B pEAIbHOM
AKHU3HEHHOU cutyanuu. Obnaaast UMM, ydalmecs MOTYT aJlaliTUPOBAThCA K
WU3MEHSIOMIMMCS  YCJIOBHSIM, OpPUEHTHUPOBAaThCS B  Pa3HOOOPAa3HBIX
CUTYyalusiX, paboTaTh B KOMaH/IE.

I[Ipu paboTe Hag TPOEKTOM TMOSIBISIETCA HMCKIIOUUTEIbHAS
BO3MOXXHOCTh (DOPMHUPOBAHUSI Y YHALTUXCS KOMIIETEHTHOCTU pa3peleHus
npobseM (IOCKONBKY OO0S3aTeNIbHBIM YCJIOBUEM peaIn3allid  METoJa
MIPOEKTOB B LIKOJIE SIBJISIETCS] PEIICHUE yYalluMCsl COOCTBEHHBIX MpoOIemM
CpeACTBaMHU TIIPOEKTa), a TAaKKE OCBOCHHE CIIOCOOOB JIEATENBbHOCTH,
COCTaBJISIOLINX KOMMYHHUKaTHBHYIO " WH(POPMaITMOHHYTO
KOMIIETEHTHOCTH.



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 Kypca
@®I'OC ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS

o0yyaroIMMHUCsT OCHOBHOW 00pa3oBaTeiIbHOH MpPOrpaMMbl CPEJHEro
obmero o0pa3oBaHMA: JIMYHOCTHBIM  pe3yjibratam (tabmuma 1),
METaINpeIMETHbIM pe3ysbTaTaM (Tabauua 2); NpeAMETHBIM pe3yibTaTaM
(Tabmuma 3).
Taoauna 1
JINYHOCTHBIE pe3yJIbTaThl
Tpedosanue ®I'OC! Yem pocruraercs
JInuHOCTHBIE pe3yJIbTaThl, oOecneunBaroIye
ajanTanuMio oOyuwaromierocss K  u3MeHstomuMmcs | Paznensl
YCJIOBHSIM COLIMAIIBHON Y IPUPOJHOU CPEbL: «BBeneHue B
YMEHHME  PACIO3HAaBaTbh KOHKPETHBIE  IPUMEpPHI | HCKYCCTBEHHBIN
HNOHSTHUSI N0 XApPAaKTEPHBIM IPU3HAKAM, BBINOJHSTH | HHTEIUIEKT,
olepauuyd B COOTBETCTBUM C onpeneneHneM U | «OCHOBBI
IIPOCTEUILINMH CBOMCTBaMH IIOHATHS, | IPOrPAMMUPOBAHU
KOHKPETU3UPOBATh IIOHSTHE npumepamy, | st Ha Pythony,
UCIIOJIb30BaTh IOHSATHE M €ro CBOICTBa IHpU | «AHaIMU3 JAHHBIX B
pEILIEHNN 3a]a4, & TAKXKE ONEPUPOBAaTh TEPMUHAMU U | DJIEKTPOHHBIX
IPEJICTaBICHUSIMU B oOnactu KOHIICTIIIUH | TaOJInIax».
YCTOHYMBOI'O Pa3BUTHS
[enHOCTH Hay4YHOTO MO3HAHUS:
OBJIaJICHUE OCHOBHBIMU HaBbIKaMU

HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH, YCTAHOBKa Ha
OCMBICJICHUEC OIIbITA, Ha6J'II-0ILeHPII>i, IMNOCTYIIKOB H
CTPEMIICHHUEC COBCPUICHCTBOBATL MYTH IAOCTHIXKCHUSA
WHAUBUAYAJIBHOI'O U KOJJICKTUBHOI'O Onar OIIOJIyUHs

Pasnensr «Ananns
JAaHHBIX B
ANEKTPOHHBIX
TalJIUIAX)).

! TIpuxas Munnpocsemienus Ne287 ot 31 mas 2021 1.




Taoaumna 2

MeTtanpenMeTHble pe3yJibTaThl

TpedoBanne ®I'OC Yem gocturaercst
YMeHHEe  caMOCTOSTENbHO  IUIAHUPOBAaTh  IIyTH
JOCTIDKCHHS LCIH, B TOM YHCIC albTCPHATUBHBIC, | [[poeKTHBIC
OCO3HaHHO BbIOMpaTh Haubosee IYPEKTUBHBIE | 3a1auus

CIOCOOBI pelIeHUs Y4YeOHBIX M TO3HABATEIIBHBIX
3a1ad4.

VYMeHne OIleHHMBATh IMPAaBUJIBHOCTb BBIIIOJHCHUSA

Pa3nensl «Ananus

y4eOHOM 3amauu, COOCTBEHHBIE BO3MOKHOCTH €€ | IaHHBIX B
peIIcHUsI. AIEKTPOHHBIX
TabIMIaxy,
«AHaIN3 TaHHBIX
Ha Pythony
YMmenue OnpeeATh MOHSTHS, cos3zaBarh | Pasgensl «AHanus
000011IeH S, yCTaHaBJIUBATh aHaJIOTMH, | JaHHBIX B
KJIaCCU(UIIMPOBATh, yCTAHABIMBATh MPUYUHHO- | DIEKTPOHHBIX
CIIEACTBEHHLIE  CBSI3H, CTPOUTH  JIOTHYECKHE | TaOIUIaXy,
paccykJIeHUs, yMO3aKIIOueHUs (MHAYKTUBHBIC, | «AHAJIN3 JAHHBIX
JIEAYKTUBHBIE U 10 AHAJIOTUN) U JCJIaTh BHIBOJIBI. Ha Pythony
Pasnensl «Ananus
TAHHBIX B
YMeHue co3naBarh, IPUMEHATh U MPeoOpa3oBbIBAThH
AIEKTPOHHBIX
3HAKU U CUMBOJIbI, MOJIENIM U CXEMBI JJI PEHICHUs
TaOIUIIaX»,
y4eOHBIX U MMO3HABATEIHHBIX 33]1a4.
«AHann3 JaHHBIX
Ha Python»
dopMHUpOBaHHWE M pPa3BUTHE KOMIIETEHTHOCTH B | Pa3gensl «Ananu3
obnactu ucnonb3oBanusg UKT (MKT-koMrieTreHIInM). | TaHHBIX B
AIEKTPOHHBIX
TaOIUIIaX»,

«AHann3 JaHHBIX
Ha Python»




Taoauua 3

IIpenmeTHble pe3yJibTaThl

TpeooBanue ®I'OC Yem nocTuraercs
@®opmupoBanne  uHpopManmMOHHONH U | Pa3mensl
ANrOPUTMHUYECKOMN KYyJbTYypbl, | «OCHOBBI
¢dbopmupoBanue IIPEICTaBICHMS 0 | IpOrpaMMHUpPOBAHUSI HA
KOMIIbIOTEPE KaK yHuBepcaibHoM | Python»
yCTpoiicTBE  00paboTKM  WHpOpMAIWH, | «AHATU3 JaHHBIX HA
pa3BUTHE OCHOBHBIX HAaBBIKOB M yMmeHuii | Python»

HCIIOJIb30BAaHUsI KOMIIBIOTEPHBIX YCTPOUCTB.

dopmupoBanue NpeCTaBICHUS 00
OCHOBHBIX H3y9aeMBbIX TTOHSITHSIX
(uHpOpMaIIU, AITOPUTM, MOJCIb) U HUX
CBOMCTBAx.

Paznensl «AHaIHu3 JaHHBIX
B AJICKTPOHHBIX TA0JIUIIAXY,
«OCHOBBI
MporpaMMHUpPOBAHUs Ha
Python»

«AHann3 TaHHBIX HA
Pythony», «BBenenue B
MalIMHHOE O0yUYeHUE Ha
Python»

Pa3BI/ITI/Ie aJIFOpI/ITMI/I‘-IeCKOFO MBINIJIICHUA,
HeoOXoauMoro st  mpodecCuoHaTbHOM
JESITeTbHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUN COCTaBUTh M 3aIlUCATh
aJIFOpI/ITM JJISA KOHerTHOFO HUCIIOJTHUTECIIA,

¢dbopmupoBaHue 3HAaHUU 00
QITOPUTMHUYECKHUX KOHCTPYKIMSIX,
JOTMYECKUX 3HAUEHUAX M  ONepalusx;
3HAKOMCTBO C  OJHUM U3  S3BIKOB
IIPOrpPaMMUPOBAHHUS u OCHOBHBIMH
QITOPUTMUYECKUMH  CTPYKTypamu  —

JIMHEWHOM, YCIOBHOM U LIMKINYECKOM.

Paznensr « AHAIM3 JaHHBIX
B DJICKTPOHHBIX TaOIHUIIAX»,
«AHanu3 JaHHBIX Ha
Pythony, «OcHOBBI
MAITUHHOTO O0YYCHUS

dopmupoBaHUEe yMEHUN (QopManau3aluu U
CTPYKTYypUpOBaHUSI MH(POpPMAIMHN, YMEHHUS
BbIOMpPATh croco0 IMpeCTaBIeHHs JAaHHBIX
B COOTBETCTBUU C IIOCTaBICHHOW 3anadeut
(Tabnuupl, cxemsbl, TpaduKH, AMArpaMMBbl) C
HICII0JIb30BAHNUEM COOTBETCTBYIOIINX

Pa3nenst «OcHOBBI
[IPOrpaMMHUPOBAHUs Ha
Pythony, «AHanu3 JaHHBIX
B DJIEKTPOHHBIX TaOIHIIAX»,
«AHaJN3 JaHHBIX Ha
Pythony, «BBenenue B




MIPOrPaMMHBIX CPEJCTB 00PabOTKU JaHHBIX

MaIllMHHOE 00y4YeHHue Ha
Python»

dopMuUpOBaHHE  HABBIKOB W YMEHHUH
6e30macHoro u 1e1eco00pa3zHoro
MOBE/ICHUS MpU paboTe ¢ KOMIbIOTEPHBIMU
nporpaMMamMu U B cetu MHTEpHeT, yMeHUs
co0moaatb  HOPMBI  HMH(OPMALIMOHHOU
STHKH U TIpaBa

Paznen «BBenenue B
HCKYCCTBEHHBIMN
MHTEJUICKT




Y4eOHO-TeMaTHYeCKHUIl IIaH
B sTtoM pa3zgene npuBOAUTCS BapUAHT IUIAHUPOBAHMS 3aHSATHUM,
paccYMTaHHBIM HA MUHHUMAJIbHBIA y4eOHbIN TutaH. [IpeacTaBieH nepeueHb
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI IIPOTPaMMBI JIJisi 0a30BOT0 BapHaHTa
yueOHOro ruiaHupoBaHus. Paznuume 6a30BOro ypoBHsI OT yriyOJIeHHOTO

Kypca MpOsBISAETCA B

CTCIICHHU

IJ1yOUHBI

n KadyeCTBa OCBOCHUA

TEOPETUYCCKOIO MaTE€pHraia U IMOJTYUYCHHBIX IIPAKTHYCCKNX HABBIKOB.

TemaTnueckoe IJIAHMPOBAHHME C OIpeae/ieHHeM OCHOBHBIX
BHU/I0B Y4eOHOM J1eATeJIbHOCTH

Taoauua 4

«MCKYyCCTBEHHBIN HHTEJICKT»

HaumenoBanue
TeMBI

Kpartkoe
cojiepKaHue

Buabl yuyeonoii
JeATeIbHOCTH

1. Bseaenne B U1 u MO

11

BBenenue B
MAIIMHHOE
o0yueHnue

IIporuosuposanue,
aHanu3, ooydeHue,
JIaHHbIE, TIPU3HAKH,
aJITOPUTM,
HUCKYCCTBEHHBII
UHTEJUICKT,
MalrmHHOE 00yJICHUE

Ananumuuecxkas: TIOUCK OTBETOB

Ha BOIIPOCHI yUUTEs,
CaMOCTOSTEJIBHBII TIOUCK
nHdopmManm  OpU  pelICHUU
MOCTABJIEHHBIX 3a/1ay.

Kommynurxayuonnasn: KomaHnHas
paboTa, OTBETHI Ha BOIPOCHI

YYUTEIsl, MTPOBast IPaKTHKA.
Ipaxmuueckas: y4acTue B Wrpe,
paboTa ¢ UTPOBBIM TPEHAKEPOM.
Peghnexcusnas: pedirexcus
METOAOM «6 LIS

2. Auajaus JAHHBIX B 3JIECKTPOHHBIX Taﬁ.]muax

2.1

Hayxka o0 jaHHBbIX.
bonbmme nanHeie

Hayka o naHHBIX,
npodeccuu B
00J1aCTH HAyKH O
JAaHHBIX, TaHHBIC 1
OoJibIlINEe JaHHbIE,
METO/IbI pabOTHI C
JaHHBIMH

Ananumuuecxkas: TIOUCK OTBETOB

Ha BOIIPOCHI yauTens,
CaMOCTOSITENIbHBII TIOUCK
nHGOPMAIMK  TPU  PEUICHUU

MIOCTABJIEHHBIX 3a/1au.
Kommynuxayuonnas: ydactue BO
(bpoHTATLHOM o0cyXaeHnH,
OTBETHI Ha BOIIPOCHI YUUTEJIS.
Ilpakmuueckas: pelieHue
Tpe/IaraeMbIX 3aJaHuH
cpencrtBamu Excel.




HaunmeHoBaHue Kparkoe Buasbl yueoHoit
TEMbI CoIE€pKaHHuE JeATECJIBbHOCTH
Peghnexcusnas:
o0cyKIeHne KOHTPOIBHBIX
BOIIPOCOB U TI0/IBE/ICHHE UTOTOB
BBITIOJTHEHHS IPAKTUYECKOTO
3a7aHus
2.2 OrnucarenbHas TabnuuHble naHHble, | Anarumuueckas: TOUCK OTBETOB
CTaTHUCTHKA. METOJBI pabOTHI C Ha BOTIPOCHI YUHTE,
TabnmunbIe TaOJIUIHBIMA CaMOCTOSATEIbHBIN TTOWCK
JAHHBIC JAHHBIMH, 0a30BBIE nHPOPMAIMK  TPH  PEUICHUU
HHCTPYMEHTHI MIOCTaBJICHHBIX 3a]1ad.
TaOIIMIHOTO Kommynurkayuonnasn: ydactue BO
mporeccopa Excel, (bpoHTATIBEHOM 00CYyKICHUH,
c6op u oboraiieHue | OTBETHI HAa BONIPOCH yUUTEIS.
JIAHHBIX Ipakmuueckast: peleHue
MpeJiaraéMbIX 3aJaHui.
Peghnexcusnas:
00cy>KaeHHne KOHTPOJIBHBIX
BOIIPOCOB H TIOJIBEICHIE UTOTOB
BBITIOJTHEHUS MIPAKTUIECKOTO
3aaHAS
2.3 O0paboTKa TaHHBIX | CTaTUCTUYECKHE Ananumuyeckas: TIOUCK OTBETOB
cpeacTBaMHU NOKa3aTeu, MephbI Ha BOIIPOCHI YUUTEIS,
3JIEKTPOHHOU LHEHTpaJIbHOU CaMOCTOSITEIbHBIHN TIONCK
TaOIUIIBI TEH/CHIIUH, nHGOpPMALMK  TPU  PEUICHUU
BCTPOEHHBIE MOCTABJICHHBIX 3a/1au.
yukuun =CUET(), | Kommynuxayuonnas: yuactue BO
=CYMMY(), (dbpoHTaTBHOM 00CyXIeHUH,
=CP3HAY(), OTBETHI Ha BOIIPOCHI YUHTEIIS.
=MAKC(), =MUH(), | lIpakmuueckas: peleHne
=MOJA(), TpeIaraeMbIX 3aJlaHni
=MEJIMAHA() cpencrBamu Excel.
Peghnexcusnas:
00cykIIeHne KOHTPOJIBHBIX
BOIIPOCOB U TI0/IBE/ICHIE UTOTOB
BBITIOJTHEHHS TIPAKTUYECKOTO
3aJaHus
2.4 O06pabotka IepBuunsblii ananus | Anarumuueckas: TOUCK OTBETOB
JTAHHBIX. JTAHHBIX, STaITbI Ha BOTIPOCHI YAUTEN,
[epBuyHbIil aHaMM3 | paOOTHI C TAHHBIMH, | CAMOCTOSTEIBHBIH TIOUCK




HaunmeHoBaHue Kparkoe Buasbl yueoHoit
TEMBbI CoIE€pKaHHuE JACATECJIBbHOCTH
BCTPOCHHBIC nHpopMaLMK  TpU  PEIICHHUH
GbyHKIIH MOCTABJICHHBIX 3a/1ad.
=CUETECJIN(), Kommynuxayuonnas: ydactue BO
=CYETECJIUMH(), | dponTansHOM o0CyXIeHny,
=CP3HAYECIIN(), OTBETHI HA BOIIPOCHI YUUTEIS.
=CP3HAUYECJIUMH | IIpaxmuueckas: pelieHue
(), =CYMMECIIN(), | npeanaraeMbIx 3aaHui
=CYMMECIJIUMH() | cpencrBamu Excel.
Peghnexcusnas:
00CyXIeHNEe KOHTPOJIBHBIX
BOIIPOCOB M TO/IBEICHIE UTOTOB
BBITIOJTHEHHS TIPAKTHIECKOTO
3aaHus

2.5 Buzyanuzarus Buzyanuzarus Ananumuyeckas: TOHCK OTBETOB

JIaHHBIX JIaHHBIX, Ha BOIIPOCHI yuuTens,
BU3YalIbHBIM QHAIU3 | CAMOCTOSATEIbHBIN TIOUCK
JaHHBIX, rpaduky, nHopmManuK  OpU  pElICHUU
JMarpaMMBl, MIOCTABJICHHBIX 3a/1ad.
THCTOTPaMMBI, Kommynuxayuonnas: ydactue BO
KOHCTPYKTOP [UIS (bpoHTATTLHOM o0cyxaeHn,
paboTsI ¢ OTBETHI Ha BOTIPOCHI YUUTEIIS.
JrarpaMMaMHy M UX Ilpakmuueckast: pemeHue
(dopmaTrpoBaHne Tpe/IaraeMbIxX 3aJaHuH
cpencrBamu Excel.
Peghnexcusnas:
00cy>kaeHne KOHTPOJIBHBIX
BOIIPOCOB M IIOJ[BE/IEHIE UTOTOB
BBITOJIHEHUS [TPAKTUIECKOTO
3aaHMA.

2.6 CratucTudeckuit Cratuctuueckuit Ananumuyeckas: TIOUCK OTBETOB
aHaJIN3 JaHHbIX. aHaIN3 JIaHHBIX, Ha BOIIPOCHI y4auTens,
Koppensmonsslii | BU3yanusanus CaMOCTOSATENbHBIN TIONCK
aHaIn3 JAHHBIX C IOMOINBI0 | MHPOpPMAaMKM  TPHU  PEUICHHU

JIarpaMMbl MIOCTaBJICHHBIX 3a]1ad.

pa3bpoca u pacueta | KommyHuxayuounas: y4acTHE BO
KoaddunreHTa (bpoHTATHEHOM o0cyXIeHnH,
KOPpEeJIAIuH, OTBETHI HA BOIIPOCHI YUUTES.

KO3 GHUIHIEHT Ipakxmuueckas: pelieHue
KOppeJLun Tpe/IaraeMbIX 3aJaHuH

IMupcona

cpencrBamu Excel.




HaunmenoBanue
TeMBbI

Kparkoe
co/iep:kaHue

Buabl yuyeoHoii
IeATeIbHOCTH

Peghnexcusnas:

00CyKIIeHne KOHTPOJIBHBIX
BOIIPOCOB U TI0/IBE/ICHHE UTOTOB
BBITIOJTHEHHS IPAKTUYECKOTO
3a7aHus

2.7

CTaTHCTHYECKUI
aHaJIN3 JaHHBIX.
JInHeMHbBIN
PerpeccUOHHBII
aHaJINn3

ITocTpoenue
MaTeMaTHYSCKOHN
MOJIEN JIMHEHHON
(mapHOiT)
3aBHCUMOCTH H €€
HHTEPIpETaNnsI

Ananumuueckas: TOUCK OTBETOB
Ha BOTIPOCHI YUHTE,
CaMOCTOSITENbHBII TIOUCK
nHPOPMAIMK  TPH  PEUICHUU
MIOCTaBJICHHBIX 3a]1ad.
Kommynurkayuonnasn: ydactue BO
(bpoHTATIBEHOM 00CYyKICHUH,
OTBETHI Ha BOIIPOCHI YUUTEJIA.
Ipakmuueckast: peleHue
NpeIaraeMbIx 3aJaHuM
cpencrBamu Excel.
Peghnexcusnas:

00cyKIeHne KOHTPOIBHBIX
BOIIPOCOB H TIOJIBEICHIE UTOTOB
BBITIOJTHEHHS [TPAKTHIECKOTO
3aaHAS

2.8

IIpoext
«CTaTHCTHYECKNHA
METO/I, aHaIu3a
IAHHBIX)

Ilonsarus pa3aena
«AHanu3 JaHHBIX B
AJIEKTPOHHBIX
Ta0IHIaX»

Ananumuuecxasn: TOUCK OTBETOB
Ha BOIIPOCHI YUUTEIS,
CaMOCTOSITENIbHBII TIOUCK
nHGOpPMALMK  TPU  PEUICHUU
MOCTABJICHHBIX 3a/1au.
Kommynukayuonnas: ydactue BO
(bpoHTATHEHOM 00CyKIeHUH,
OTBETHI Ha BOTIPOCHI YUUTEIIS.
Ilpakmuueckast: pemeHue
Tpe/IaraeMbIX 3aaHuH
cpeactBamu Excel.

Pegnexcusnas:

00cyXIIeHne KOHTPOJIBHBIX
BOIIPOCOB U TI0/IBE/ICHHE UTOTOB
BBITIOJTHEHHS TIPAKTUYECKOTO
3a7aHus

3. OcHoBBI 513bIKa porpamvupoBanus Python

3.1

ANTOpUTMEI U

Ucnonuurens,

Ananumuueckas. TIONCK OTBETOB




HaumenoBanue Kpatkoe Buabl yuyeoHoii
TEMbI CoIE€pKaHHuE AEeATCJIbHOCTHU

HCIIOTHUTEIIH. ANTOPUTM. Ha BOTPOCHI YUHUTES,

CniocoObl 3amucu Cnoco0OslI 3anucu CaMOCTOSATEIbHBII TIOKCK

AJITOPUTMOB AITOPUTMOB: uHpOpMAaMK  TpPU  pEIICHUU
CJIOBECHBIH, [IOCTABJIEHHBIX 3a]1a4.
MOCTPOYHBIN, ONOK- | Kommynuxayuonnas: pabota ¢
cxema, mporpaMma. UTPOBBIM TPCHAKEPOM.
JIuneinsli, IIpaxmuyeckas: OTBETHI Ha
Pa3BETBISIONINICS U | BOIPOCHI, PEIICHUE MPeTaraeMbIX
LUKINYECKUN 3aJaHuN Ha SI3BIKE
ANTOPUTMBIL. nporpammupoBanust Python.

Pegrexcusnas: 3anonHeHne IucTa
pedaekcun

3.2 Oourue ceenenust o | Mcropus si3pika Ananumuueckas: TIOUCK OTBETOB
SI3BIKE Python, Ha BOIIPOCHI yUUTEs,
MPOrpaMMHPOBAHN | KOMIWIUPYEMBIE U CaMOCTOSTEIbHBIN TIOUCK
s Python UHTEpIpeTHpyeMble | nHpopManuu  mpu  pelICHHH

SI3BIKU, TOCTOMHCTBA | IIOCTaBJICHHBIX 3ajad.

1 HEJOCTATKH Kommynukayuonnasn: pabora B
Python. KOMaHIax u (vtm)
[onsATHE TAHHEIX, WHIABUIYAIBHO.

THTIBI TaHHBIX: Ipaxmuueckas: OTBETHI Ha
TeIbIe, BOTIPOCHI, PEIICHHUE MPe TaraeMbIX
BEIIIECTBCHHEIC U 3aJaHul Ha SI3BIKE
CTPOKOBEIE. nporpammupoBanust Python.
ITonsTue Pegrexcusnas: 3anonHeHne amucTa
MepeMEHHOIH, pedaexcun

pa3HHLA MEXIY

MIepEMEHHOM 1

KOHCTaHTOMH.

3.3 Opraanzanus Oyukrus print(), Ananumuyeckas: TIOUCK OTBETOB
BBOJIa U BEIBOJIA TIpaBUyIa ee Ha BOTIPOCEI YUHTEI,
JTAHHBIX HCIIOJIb30BaHUSL. CaMOCTOSATEIEHBIN TTOVCK

Ommbxu npu nHGOPMAIMK  TPU  PEUICHUU
HCTIONE30BaHUH MIOCTaBJICHHBIX 3a]1ad.

dynskun print() Kommynuxayuonnas: pabora B
Tumsl fagHBIX: iNt, KOMaH1ax " (mm)
float, str. HHIUBUIYAIIBHO.

IIpuBenenue tunos ¢ | Ilpakmuueckas: OTBETBI Ha
MOMOIIBIO BOTIPOCHI, PEIICHUE MPe TaraeMbIX
COOTBETCTBYFOIIUX 3ajaHul Ha SI3BIKE




HaunmeHoBaHue Kparkoe Buasbl yueoHoit
TEMBbI CoIE€pKaHHuE JACATECJIBbHOCTH
dyaxmmi (int(), nporpamMupoBanus Python.
float(), str()). Pegpnexcusnas: 3amoqHEHNE JTHCTA
Oynkuus type(). pednexcun
Onepatop
NPUCBaNBaHUSI.
[IpaBuna
MMEHOBaHHMS
MEPEMEHHBIX.
Oynkius input(),
IpaBHia ee
HCTIONIb30BaHM.
HeobxomumocTs
MPUBEICHUS
L[EJIOUUCIICHHBIX
JTAaHHBIX K THITY int
ocje BBOJA.

3.4 Anroputmudeckas | Tumbl JaHHBIX B Ananumuyeckas: TOHCK OTBETOB
KOHCTPYKIUS Python, Ha BOTIPOCHI YUUTeI,
«CIIETOBAHUE» apugMeTHIecKre CaMOCTOSATEIbHBIN TIONCK

OTIepaTopHI, nHpopMamMK  TpU  pEIICHHUH
JIEUCTBHSA C MIOCTABJICHHBIX 3a/1ad.
NepeMEHHBIMU. Kommynuxayuonnasn: pabora B
ANTOpUTM, BUIIEI KOMaHIax 3¢ (wm)
AITOPUTMOB, WHIIUBHYJIBHO.

0COOEHHOCTH Ipaxmuueckas: OTBETHI Ha
JIMHEHHOTO BOIIPOCHI, PEIICHHE MPe/IaracMbIX
ajgropurma, OJ0K- 3alaHni Ha SI3BIKE
cxema. nporpamMupoBanus Python.
brok-cxema Pegrexcusnas: 3anonHeHne IUCTA
JIMHEHHOTO pednexcun

ITOPUTMA.

3.5 IMporpammupoBann | biok-cxema Ananumuueckas: TIOUCK OTBETOB
€ JINHEHHBIX JIMHENHOT O Ha BOIIPOCHI y4uTens,
QITOPUTMOB aNrOpUTMa. CaMOCTOSTEbHBIN TIOUCK

[MporpammupoBanue | nHpopmManuu  mpu  pELICHHU
JIMHEHHBIX MTOCTaBJICHHBIX 3a]1ad.
ANTOPUTMOB, Kommynuxayuonnas: pabota B
apuMeTHIeCcKue KOMaHZax u (mom)
OIIepaTopHl, WHJIMBHUIY IBHO.

HepeMeHHBIE. Ipakmuueckast: OTBETEHI Ha




HaumenoBaHue Kpatkoe Buabl yuyeoHoii
TEMbI CoIE€pKaHHuE JeATECJIBbHOCTH
BOTIPOCHI, PEIICHHUE TIPe TaraeMbIX
3aJaHuN Ha SI3BIKE
nporpammupoBanus Python.
Pegrexcusnas: 3anonHeHne IucTa
pediiekcuu
3.6 AunroputMmundeckass | PasserBistromuiicst Ananumuueckas: TOUCK OTBETOB
KOHCTPYKIIHUS aNropuT™, OJI0K- Ha BOTIPOCHI YUHTE,
«BETBJICHHE cXeMa BEeTBJICHUS, CaMOCTOSATEIbHBIN TTOWCK
OTIepaTOPHI nHPOPMAIMK  TPH  PEUICHUU
CpaBHECHHUS. MIOCTaBJICHHBIX 3a]1ad.
YcnoBHBIE Kommynukayuonnasn: pabora B
omeparopsi if, if-else, | komanmgax u (nn)
npaBuiIa 3aucu WHIIMBHYJIBHO.
YCIIOBHBIX Ipakmuueckast: OTBETEHI Ha
OIIepaToOpOB. BOIIPOCHI, PEIICHHE MPelaracMbIX
3alaHui Ha SI3BIKE
nporpammupoBanust Python.
Peghnexcusnas: 3anoaHEeHUE THCTA
pedaekcuun
3.7 [omHas hopma Bnok-cxema Ananumuyeckas: TIOUCK OTBETOB
BETBJICHUS BETBJICHUS. Ha BOTIPOCEI YUHTEI,
IlosHBIi yCIIOBHBIN CaMOCTOSITENIbHBII TIOUCK
orepaTop, npaBuia HHPOPMALIMK  TPA  PEUICHUU
3aITUCH TTOJTHOTO MOCTABJICHHBIX 3a/1au.
YCIIOBHOTO Kommynuxayuonnas: pabota B
oreparopa. KOMaHZax u (nmm)
HHIUBUIYATBHO.
Ipaxmuueckas: OTBETHI Ha
BOTIPOCHI, PELICHHUE MPe TaraeMbIX
3aJaHu’ Ha SI3BIKE
nporpammupoBanus Python.
Peghnexcusnas: 3anoaHEHUE JTHCTA
pebaexcuun
3.8 IIporpammupoBanu | [IporpammupoBanue | Anarumuueckas: TOUCK OTBETOB
e JIMHEHHBIX Ha BOIIPOCHI YUHTEIS,
Pa3BeTBIAIONINXCS | alrOpUTMOB, CaMOCTOSTEbHBIN TIOUCK
AITOPUTMOB. apudMeTHICCKIe HHPOPMAIMU  TPU  PEUICHUU
YcioBHBIHI OIIepaTopHl, MIOCTABJICHHBIX 3a]1a4.
oreparop MIEpEMCHHEIE. Kommynurxayuonnasn: pabora B




HaumenoBaHue Kpatkoe Buabl yuyeoHoii
TEMbI CoIE€pKaHHuE JeATECJIBbHOCTH
KOMaHIax u (mm)
WHIUBHYAIIBHO.
Ipakmuueckast: OTBETEHI Ha
BOTIPOCHI, PEIIICHUE MPE]TaracMbIX
3ajaHui Ha SI3BIKE
nporpammupoBanus Python
Pegrexcusnas: 3anonHeHne IucTa
peduiekcun
3.9 IIpocteie u PasBerBistomuiicsa Ananumuveckas: TIOUCK OTBETOB
COCTaBHBIE YCIIOBHUS | ITOPUTM, OJIOK- Ha BOTPOCHI YUHUTES,
cXeMa BETBIICHHUSL. CaMOCTOSITeIIbHBIN MOUCK
Jloruueckue nHopmManmy  OpU  pElICHUU
OIepaTopHl, MOCTaBJIEHHBIX 3a/1ay.
cocTaBHbIe ycnoBusl. | Kommynuxayuonnas: pabora B
Y cnoBHbII KOMaHZax u (nmm)
oreparop. WHIUBUYAJIBHO.
Ipakmuueckast: OTBETEHI Ha
BOIIPOCHI, PEIICHHE MPE/JIaracMbIX
3aJIaHui Ha SI3BIKE
nporpammupoBanust Python.
Pegrexcusnas: 3anonHeHne IucTa
pedekcuu
3.10 | Anroputmuyeckas | Omepartop while B Ananumuueckasn: TIOUCK OTBETOB
KOHCTPYKIIMS Python, cunrakcuc Ha BOIIPOCHI YUYUTEI,
«IOBTOPEHUEY. omeparopa while. CaMOCTOSTEIIbHBIN TIOUCK
IIporpammupoBanu nHGOPMALMK  TPU  PEUICHUU
€ LIUKIIOB C MOCTABJICHHBIX 3a/1au.
3aJ[aHHBIM Kommynurkayuonnasn: pabora B
YCIIOBHEM KOMaHax u (wm)
MPOIOIDKSHUS WHIUBH/YAIIBHO.
paboTsI Ipakmuueckast: OTBETHI Ha
BOIPOCHI, PEIICHHE MPE/JIaraeMbIX
3aJJaHuN Ha SI3BIKE
nporpamMupoBanus Python.
Pegnexcuenas: 3anonnenne nucra
pebaexcuun
3.11 | IIporpammupoBanu | Oneparop for B Ananumuyeckas: TOUCK OTBETOB
€ IUKJIOB C Python, pyHakIms Ha BOTPOCHI YUUTES,
3aJ[aHHBIM YuCIIoM | range(), CHHTaKCHC CaMOCTOSATEIIbHBIN TTOVCK




IPOrpaMMUPOBaHU
S

NepeMeHHbIE,
byHkIHH,
MareMaTHuecKue 1
JIOTHYECKUE
OIIepaToPhbl, BUIbI
AITOPUTMOB,
YCIIOBHBIH oriepaTop,
omeparop for,
omeparop while.

HaunmeHoBaHue Kparkoe Buasbl yueoHoit
TEMBbI CoIE€pKaHHuE JACATECJIBbHOCTH
MTOBTOPEHHIA ¢dhyaxnun range(). nHPOPMAIMU  TPH  PEUICHUU
MOCTABJICHHBIX 3a/1ad.
Kommynurxayuonnasn: pabora B
KOMaHJax u (wn)
WHJIUBHIYJIBHO.
Ipaxmuueckas: OTBETEHI Ha
BOIIPOCHI, PEIICHHE MPeIaracMbIX
3aJaHuN Ha SI3BIKE
nporpamMupoBanus Python.
Pegrexcusnas: 3anonHeHne IUCTA
pedaekcuun
3.12 | Ilpoekt [Muknugaeckuit Ananumuyeckas: TOUCK pPEUICHUSA
«Paznnunble QITOPUTM, AJITOPUTM | MOCTAaBICHHOH 3aJa4H.
BapHUaHTHI while, anroput™ for, | Kommynuxayuonnasn: pabora B
IIPOrpaMMMPOBAHM | IpPaBUIIA 3AIIUCH KOMaHZax u (nmm)
S IUKIIMYECKOTO UKITMYECKHX WHIIMBHYJIBHO.
IITOPUTMAaY ITOPUTMOB B Ipakmuueckast: penieHue
Python. MPOEKTHOM 3aa4H.
Pegrexcusnas: 3anonHEeHNE IUCTA
pedaekcuu.
3.13 [Ipoext «Hauana Tunel JaHHEIX, Ananumuueckas: B Tpolecce

CHUCTEMAaTH3alu1 3HAaHUM.
Kommynuxayuonnas: npu pabore
B KOMaH/ax.

Ipaxmuueckas: B pabore 10
CO3JaHMI0  BHU3YyalbHOW  KapTbl
3HaHUA. Pegnexcusnas:

3aIlIOJIHCHUEC JINCTa pe(b.]'[eKCI/II/I

TEXHUYCCKUX CUCTEMAX,;

Paznen 1. BBeneHue B HCKYCCTBEeHHbII HHTe/LIEKT (1 4)
VYyamuecs: JOMHKHBI 3HATH MOHATHE WHHOPMAIUH, PA3TUINE MEKTY
MOHSATUAMH «HH(DOPMAITU», «TAHHBIEY.
Vyamuecs 101KHbI YMETh:

® [IPUBOJUTH MPUMEPHI HH(DOPMAITMOHHBIX MTPOIIECCOB B MPUPOIE, 00IIECTBE,




CTPYKTYpUPOBaTh HH(OpPMAIMIO, BBIACIATH OCHOBHBIC TMOHATHS U
B3aMMOCBSI3U MEX/1y HUMHU.
Pa3znen 2. AHaiu3 JaHHBIX B 3JIeKTPOHHBIX Tabaunax (8 4.)
VYyamuecs 10JKHbBI 3HATh:
BO3MOYKHOCTH JJICKTPOHHBIX TaOJMIl JUIs XpaHEHWs, AaHalu3a |
IIPEJCTAaBICHUS JAHHBIX;
VYyamuecs 10JKHBI yMETD:
BBOJIUTh M PEIaKTUPOBATh JaHHbIE B AJIEKTPOHHBIX TAOIUIIAX;
BBITOJIHATH BBIYMCICHHUS C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHII; IPEICTABIIATh
JIAHHBIE B BUJI€ AMarpaMM U rpaMKoB.
Pasnea 3. OcHoBbl nporpammupoBanust Ha Python (12 u.)
VYyamuecs 10JIKHbBI 3HAaTh:
MOHSTHSI «AITOPUTMY, «UCIIOIHUTENbY, KCUCTEMA KOMaH 1 UCIIOJHUTEIIS»;
OCHOBHBIE aITOPUTMUYECKHE CTPYKTYPBI: CJI€I0BaHHUE, BETBICHHUE, LIUKII;
peann3aIio OCHOBHBIX aJTOPUTMHYECKUX CTPYKTYP B BEIODAHHOM SI3BIKE
IPOrpaMMUPOBAHUS.
VYyamuecs 107KHBI yMETB:
COCTABJIATh AJITOPUTMBI JUIs PELLICHUsI TPOCTHIX 3a/1a4 B CJIOBECHOHU (hopme,
Ha aJIFOPUTMHUYECKOM SI3bIKE U Ha BIOPAHHOM SI3bIKE POrPaMMHUPOBAHUS;
BBINOJIHATH TPACCUPOBKY aJIFOPUTMA;
[IPOrpaMMUpPOBATh  HECJOXKHbIE  JIMHEHHBbIE, Pa3BETBISIOLIUECST U
LUKIMYECKHE aITOPUTMbI HAa BBIOPAHHOM SI3bIKE ITPOrPaMMHUPOBAHUS.

Copepxanue Kypca

B stom pasaciic COACPKUTCIA TEMATUUYCCKOC INNIAHUPOBAHUC U
NEpCUCHb IUIAHUPYCMBIX PE3YJIbTATOB OCBOCHUS TIPOTpPAMMBI (I/ITOFOB
HU3YYCHUSA OTACIIBbHBIX TCM).

Ha YCMOTPCHUEC YYUTCIA KOJIUYCCTBO YaCOB, OTBCIACHHBIX Ha
OCBOCHHEC OTACJIBHBIX TEM MW MPOBCACHUC MNPOCKTHBIX SaHSITI/IfI, MOXKET
OBITE YBCIIMYUCHO B 3aBUCUMOCTH OT BO3MOKHOCTEH MU HUHTEPCCOB
oOydJaronuxcs.

Paznuuue 6a30BOro ypoBHs OT yIiIyOJIEHHOTO Kypca MpOsIBIseTCs B
CTCIICHHU FJ'IY6I/IHI)I U KadeCTBa OCBOCHHA TCOPETHUUYCCKOro Marcpuaia H
MOJIYUYCHHBIX MPAKTUYCCKHUX HABBIKOB.



TemaTnueckoe IIAHMPOBAHME

Taoauua 5

MuHUMAaJbHBIA BAPHAHT Y4eOHOI0 MJIaHA

Ne Tema Kouun4yecrBo
4acoB
BBenenue B MCKYCCTBEHHBIN HHTEJICKT

1 | Beenenue B MCKYyCCTBEHHBIN HHTEIIEKT 1

HToro no pazneny 1
AHAJIN3 JAHHBIX B YJIEKTPOHHBIX TA0IHIIAX

2 | Hayka o manubix. bonbmme nannbie 1

3 OmnucarenbHasa cTaTUCTHKA. TaOIUUHBIE JaHHBIE 1

4 | O6paboTKa JaHHBIX CPEACTBAMU JICKTPOHHON 1
TaOJIULIBI

5 | O6pabotka naHHbIX. [lepBuuHbIi aHAIN3 1

6 | Busyanu3zanus gJaHHBIX 1

7 | Cratuctuueckuil ananu3 AaHHbIX. KoppensunoHHsii 1
aHaIu3

8 CTaTUCTHYECKUN aHaIU3 JaHHbIX. JINMHEHHbBIN 1
pPErpeCCHOHHBIN aHAIN3

9 | [Ipoekt «CTaTUCTUUECKUN METO]] aHATTU3a JAHHBIX)» 1
Hroro no pazneny 8

OcHoBbl NporpammupoBanusi Ha Python

10 | Anroputmsel 1 ucnioaHuTeTH. CriocoOb! 3aruch 1
JITOPUTMOB

11 | Obuue cBeneHus O SI3bIKE MPOrPaMMHUPOBAHUS 1
Python

12 | Opranu3aius BBOAA U BbIBOJIA TaHHBIX 1

13 | AnroputmMuveckasi KOHCTPYKITHS «CJICTIOBAaHUE) 1

14 | [IporpamMmmHpoBaHue TUHEHHBIX AITOPUTMOB 1

15 | AnroputmMudeckasi KOHCTPYKITHS «BETBICHUC) 1

16 | [lomHas Gpopma BEeTBIICHUS 1




17 | IlporpamMmmupoBaHue pa3BETBIISIFOIINXCS AITOPUTMOB. 1
VYcoBHBINM onepatop

18 | [IpocThie U cOCTaBHBIC YCIOBUS 1

19 | AnroputmMHuuecKast KOHCTPYKIIHS IIOBTOPEHUE). 1
IIporpamMmupoBaHue LUKIIOB € 33aHHBIM YCIOBUEM
MIPOJOIDKEHHS PaOOTHI

20 | TlporpaMMHupOBaHKE IUKIJIOB C 3aIaHHBIM YHCIIOM 1
IIOBTOPECHUI

21 | [Ipoekt «Pa3nuuHble BapuaHThl IPOrpPaMMHUPOBAHUS 1
[UKITTIECKOTO arOPUTMAaY)

22 | Tlpoext «Havana nporpammupoBanus Ha Python» 1
Hroro no paszneny 13
UTOroO 21

Opranu3annoHHO-NeIArornYecKue yCJI0BHS peau3aiun
Kypca

Jis peanu3alMM Kypca Ha OCHOBE HpPOrpaMMbl HEOOXOIMMO HajIuyue
CIICAYIOIINX KOMIIOHEHTOB:

KOMIIbIOTEpHOE paboyee MECTO yuuTels, HOJKII0UeHHOe K ceTH MHTepHeT
(Wi-Fi nnu no xabernto),

NPOEKIIMOHHOE  O0OpyJOBaHME  WJIM  HMHTEPAaKTHBHAs  Jlocka C
BO3MOYKHOCTBIO JIEMOHCTPAIMH MTPE3CHTAIHIA;

KOMIIBIOTEPB! UM HOYTOYKH, PacrojIOKEeHHbIE B KOMIIBIOTEPHOM KJlacce,
/1€ K&Kl yUeHUK paboTaeT ¢ yCTpoMCcTBOM 100 MHANBUIYyalIbHO, TUO0
B Iapax;

KOMITBIOTEPHI WJIM HOYTOYKH KaK YYalIUXCsl, TaK U YUUTENS JOJDKHBI OBITh
Ha onepaoHHbIX cuctemax Windows/MacOS;

THUTIOBOE MIPOTPaMMHOE obecrieueHue, pUMEHSIEMOE
001e00pa3oBaTeIbHBIMUA ~ OPTaHU3ALMAMM, BKJIIOYas MPOTpaMMy JUIs
paboTHI C 3NeKTpoHHBIME Tabmuiiamu MS Excel;

UHTerpupoBaHHas cpena pazpadorku (IDE) nns si3pika mporpaMMupoBaHust
Python;

Jupyter Notebooks — cpema paspabotkm, s 3amycka QaiijaoB U3
matepuaioB YMK ¢ komnbroTepa uiu U3 001a4HOT0 XpaHUIIHUIIA.




Texunueckue Tpedosanus k IO

IIK nmm HOyTOYK Ha 6a3e OC Windows, MacOS

CucremHbIe TpeOOBaHHUS
Windows

CucremHsie TpeboBanus MacOS

OmneparioHHas CHCTeMa
Windows 7 WiIH BBIIIE
Iponeccop Intel® Core Duo mmu
aHAJOTrMYHBIHN ¢ yacTtoToi 1,5 I'T'1x
WJIH BBIIIIE

2/4 T'b onepaTUBHOW aMSTH JIJIs
CHCTEM TOJ yIpaBieHueM 32/64-
outHoit Windows

Omnepannonnas cucrema MacOS
X 10.10 nnu BeILLIE

Iponeccop Intel® Core Duo mmu
aHAJOTHWYHBIN ¢ yacToToi 1,5 I'T'1x
WM BBIIIE

1,5 I'b onepatuBHOI namMsATH -
Iporneccop Intel® Core Duo mmu
aHaJOru4HbIi ¢ yactotout 1,5 I'T'1y

WM BBILIE
1,5 I'b onepatuBHOil mamMsaTH

Pazpemenne sxpana 1024x768 i Gombie

Hannune nHTEpHET-COCTMHCHUS

Heo6xoanmo UCTIONb30BaTh aKTyalbHBIC BEPCHH OJTHOTO U3
caenyromux Opaysepos: Edge, Chrome, Safari, Firefox, Opera

DopMbI aTTECTALMHU

Bce pasnensl mpeanonaratoT BBIIOJHEHUE W 3allUTy MHPOEKTOB.
IIpoektbl 1O CBOEM  OUAAKTUYECKOM CYLIIHOCTH  HAllCJIEHbl  Ha
(dhopMupoBaHHE CIIOCOOHOCTEN, MO3BOJSAIOMUX IP(HEKTUBHO JCHCTBOBAThH
B peanbHOW Xu3HEeHHOW cuTyauuu. OOnamas MMM, ydalluecs MOTYT
aJalTUPOBAaTbCd K H3MEHSIOMIMMCSA YCJIOBUSIM, OPHEHTUPOBAThCS B
pa3sHOOOpa3HbIX CUTYALUSIX, pab0oTaTh B KOMaH/IE.

IIpu pabGore Hag NTPOEKTOM TMOSBISIETCS HCKIIOUUTEIbHAs
BO3MOKHOCTh (DOPMHUPOBAHUS Y YUALIUXCSH KOMIIETEHTHOCTU Pa3peIIeHus
mpobneM (MOCKONBKY 0O0s3aTeIbHBIM YCIOBUEM peaju3alii  METoja
MIPOEKTOB B HIKOJIE SBISETCA PELICHHE y4yalluMcsi COOCTBEHHBIX MPOoOieM
CpEeICTBAaMH TIPOEKTa), a TaKXKe OCBOEHHE CIIOCOOOB JIEATEIbHOCTH,
COCTAaBIISOLINX KOMMYHHUKATUBHYO u UH(HOPMAIIMOHHYIO
KOMITETEHTHOCTH.

Kaxplif mpoekT npeznonaraet Nojay4eHne Kakoro-inbo mpoayKTa.
B nmpennaraembIx mpoekTax 3TO MPOrPaMMHBINA MPOIYKT, PEIIAOIIMN Ty
WIM HMHYI 3aj1ady. Ha BbImonHeHWe mpoekTa mpeasaraercs 0a3oBoe



KOJIMYECTBO 4YacoOB, OJHAKO IO YCMOTPEHHIO YYUTENs, a TaKkXke B
3aBUCHMOCTH OT YMEHHUI M MHTEpeca YYEHUKOB K TeMe KOJIMYECTBO YacOB
MOeET OBbITh yBenn4eHo. KoHKpeTHbIe peKOMEHAalU JaHbl B MaTepraiax
NPOEKTHBIX 3aHATHH.

Ha 6a30BoM ypoBHE NpPOEKTHBIE 3aHATHUS IMPEIararoTcs Ha TEMbI
«CraTHCTHYECKHH METOJA aHalIM3a JaHHBIX», «Pa3nuuHple BapHaHTHI
IPOTPaMMHUPOBAHUS HUKIHYECKOTO AJITOPUTMAY, «Hauana
nporpaMMHpoOBaHus Ha Pythony, oHM SBISIOTCS MeXNIpeIMETHBIMH, B
OTIIMYHE OT MOHOIPOEKTOB, YACTUYHO BBINOJHSIOTCS BO BHEYPOUHOE
BpeMs M IO/ PYKOBOJACTBOM HECKOJIBKUX CHEIUAIUCTOB B PAa3IUYHBIX
obnacTsax 3HaHMA. Takue MpoeKThl TPeOYIOT O4YeHb KBAIH(UIIMPOBAHHOM
KOOPJIMHAIIMKA CO CTOPOHBI CHEIUAIUCTOB U CIaXEHHOH padOThl MHOTHX
TBOPYECKHX Tpynn. MeXIpeIMeTHble MPOeKTh MOTYT OBITh Kak
HEOONBIIMMHM,  3aTPardBalOIIMM{  JBAa-TPU  NpeaMera, Tak W
HANpaBICHHBIMA HAa pPENICHHE JOCTaTOYHO CIOXKHBIX  Ipo0IeMm,
TpeOYIOIUX COAEpKaTeIbHON HHTETPALIMK MHOTUX 00JIaCTEH 3HAHUSL.
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