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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mpeamera  «VICKYCCTBEHHBI  MHTEIUIEKT»  00s3aTeIbHOMN
npenMeTHoil obmnactu «MHbopmaTuka» ans cpeaHero odiero obpazoBaHusi pazpaboTaHa Ha
OCHOBE HOPMAaTUBHBIX JIOKYMEHTOB:

- ®denepabHOro 3aKoHa OT 29 mekabps 2012 r. Ne 273-D3 «O6 ob6pa3zoBaHuH B
Poccuiickoit' ®eaeparumny,

- ®denepanbHoro 3akoHa oT 24 wuronsgs 1998 1. No 124-®3 «OO06 OCHOBHBIX
rapaHTusx npas pederka B Poccuiickoit denepamnumy,

- @denepanbHOr0 TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOrO CTaHAapTa OCHOBHOIO
obmero obpaszoBanust (maee - @I'OC OOQO), yrBepxkaennoro Ilpukazom MunucTepcTBa
npocsemeHus Poccuiickoit @eneparuu ot 31 mas 2021 r. Ne 287,

- denepa’abHOrO TOCYJAPCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIApTa CPEIHEro
obmiero oOpazoBanus (mamee - ®I'OC COQO), yTBep>KIEHHOro MNpUKa3oM MuUHHCTEpCTBa
obOpasoBanus 1 Hayku Poccuiickoii @eneparuu ot 17 masg 2012 1. No 413,

- npukaza MunucrepcrBa npocenieHus Poccuiickoit @eaepanuu ot 18.07.2022
Ne 568 «O BHeceHMHM H3MEHEHUH B (efepalbHBIA TOCYAApCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHJapT OCHOBHOTO 00mIero o0pa3oBaHMs, YTBEPKICHHBIM Mpukazom MuHUCTEpCTBA
npocsewienuss Poccuiickoit ®@enepaunu ot 31 mas 2021 r. Ne 287» (3aperucrpupoBaH
Munroctom Poccun 17.08.2022 Ne 69675),

- npukaza MunucrepcrBa npocseuieHust Poccuiickoit ®enepanuu ot 12.08.2022
Ne 732 «O BHeceHuu wu3MeHEHUN B (enepanbHBI TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIN
CTaHJApPT CpemHero ooOmero oOpa3oBaHMs, YTBEPKICHHBIM NPUKa30oM MHHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan
Munroctom Poccun 12.09.2022 Ne 70034),

- denepanbHOit 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3zoBaHMs
(mamee - ®OIT OOO), yTBepkIeHHON MpUKa3oM MUHHUCTEpPCTBA MpocBemenus Poccuiickoit
®eneparyuu ot 18 mas 2023 r. Ne 370,

- ®denepanbHON 00pa30BaTEIBLHON MPOrpPaMMBI CpeHEero 00IIero oOpa3oBaHUs
(manee - @OII COO), yrBepxeHHON MpHKa3oM MuHHUCTepcTBa HpocBemieHus: Poccuiickoit
®enepanuu ot 18 mas 2023 r. Ne 371,

- [TocranoBnenue IaBHOro rocyAapCTBEHHOIO CaHUTapHOro Bpadya P® or
29.12.2010  Nel89  «O6  yrBepxkmenumnm  CanlluH  2.4.2.2821-10  «CanurapHo-
AMUJEMHOJIOTHUECKHe  TpeOOBaHMS K  YCIOBMSM W OpraHu3alMu  oOy4yeHHs B
00111e00pa3oBaTeNbHBIX yUpexaeHusx» (B pea. usmeHeHuid Ne 1, ytB. IlocraHoBieHuem
I'maBHOTO rOcymapcTBeHHOro caHuTapHoro Bpada P® or 29.06.2011 Ne8S5, nsmenenuit Ne2,
yTB. [loctanoBiennem [J1aBHOTO rocynapcTBEHHOro CaHMTapHoOro Bpada PO ot 25.12.2013
Ne72).

- [TocranoBnenue 00 yTBEpKIAECHUN CaHUTApHO-3MUeMuoornyeckux mnpasui CII
3.1/2.4.3598-20 «CaHuTapHO-3MUAEMHUOTIOTHYECKHE TPEOOBAaHUS K YCTPOUCTBY, COIACPIKAHUS
opraHuzanuu paboTel 00pa30BaTENbHBIX OpraHu3allMii M JAPYyruX OOBEKTOB COLMAIBbHOMN
UHQPACTPYKTYphl s JeTell M MOJOJAEXKH B YCIOBHUAX PpACHpPOCTPaHEHUsS HOBOM
koponaBupycHo uapekun (COVID-19) ot 30.06.2020 1.

- Bueypounsle 3aHsATHS «Pa3roBopel O BaXXHOM» HaIlpaBJIEHbl Ha pa3BUTHE
[IEHHOCTHOTO OTHOIIEHUST 00yJaronuxcst K cBoel poauHe — Poccun, HacesIOMMUM €€ JIFOIsIM,
€e YHUKJIbHOM HcTOpHM, OOraTroil mpupoje M BeIMKOW KylbType. BHeypouHble 3aHATHA
«Pa3roBopbl 0 Ba)XHOM)» JIOJKHBI OBITH HanpaBjieHbl Ha (OPMUPOBAHHUE COOTBETCTBYIOLIEH
BHYTPEHHEH MO3UIMU JTUYHOCTU 00ydaronierocs, HeoOX0AUMOM eMy Al KOHCTPYKTHBHOTO U
OTBETCTBEHHOT'O TIOBEJICHUS B OOIIECTBE.

- OcHoBHO# (hopMaT BHEYPOUHBIX 3aHATHH «Pa3roBopsl 0 BaAXKHOM) — pa3roBOp U
() Oecema ¢ OOydYarONIUMUCA. 3aHATHS TO3BOJSIOT OOydJaromemMycsi BbIpabaThHIBAThH
COOCTBEHHYIO MUPOBO3PEHUYECKYIO TTO3ULIMIO TI0 00CYKIaeMbIM TEMaM.



- OcHOBHBIE TEMBI 3aHITHN CBSI3aHBI C BA)KHEHIIMMHU ACIIEKTAMHU JKU3HU YEJIOBEKa
B CcOBpeMeHHON Poccuu: 3HaHWeM pPOAHOW UCTOPUM M IOHHUMAaHHEM CJIOXKHOCTEH
COBPEMEHHOI0 MHUpPa, TEXHUYECKUM IIPOTPECCOM U COXPAHEHUEM IIPUPOJIbI, OPUEHTAIMEN B
MHUPOBOM  XYyJOKECTBEHHOM  KyJIbType M  TOBCEIHEBHON  KyJIbType  IOBEICHUS,
JNOOpO’KENaTeNbHBIM OTHOIIEHHEM K OKPYXKAIOIIMM W OTBETCTBEHHBIM OTHOIICHHEM K
COOCTBEHHBIM MOCTYIKAM.

[Iporpamma kypca «VICKyCCTBEHHBIH MHTEJIEKT» COCTaBieHa M 9 KiaccoB B
coorBerctBUM ¢ TpeboBanusamMu DI'OC ocHoBHOro obmero oOpa3oBanusi (IpUKas
Munnpocsemenuss Ne287 ot 31 mas 2021 1.), ¢ y4eTOM MNPEEMCTBEHHOCTH IIPOrpamMm
HAYaJIbHOTO, OCHOBHOTO M CpegHero obmero obpasoBanus. [Iporpamma mpeaHasHadeHa JUIs
MPOJOHKEHHSI 00YYeHHs] OCHOBaM MCKYCCTBEHHOTO MHTEIUIEKTa M OPUEHTHPOBAHA Ha aHAU3
JAHHBIX, BBEJICHUE B MAIIMHHOE 00y4YeHHE Ha 0a30BOM M YriyOJIEHHOM ypOBHE. 3a MOCICTHUE
JECSATUIIETUSI BO MHOTUX O0JIACTSAX HAYKU U MHIYCTPUU CTAJIM HAKAILJIUBATHCS OOJIbIINE 0OBEMBI
JAHHBIX, a TaK)KE CTAJIM Pa3BUBATHCS METOJbI MAIIMHHOTO O0Y4EHUSs, TO3BOJISIOIINE U3BIICKATh
U3 9TUX JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

st 6a30BOTO YpOBHS MPOrpaMMOl HPEAYCMOTPEH MPONEIEBTUUCCKUN pa3iesl aHaIn3a
JAHHBIX B 3JIEKTPOHHBIX Tabnuuax. EMuHBIM cofepxaHueM KypcoB 0a30BOr0 U yriyOJIEHHOTO
YPOBHEHU SIBISIFOTCS OCHOBBI IporpammupoBanusi Ha Python, ananm3 nanueix Ha Python. s
yrayOJIeHHOTO YPOBHS MPOTrpaMMoOd MpPeayCMOTPEHO BBEACHHE B MAIIMHHOE OOY4YeHHE Ha
Python. OcHoBormonararomieid TeMol SBISICTCS BBEISHHE B TporpamMmmupoBanue Ha Python.
CdopmupoBaHHbIe y yYalllUXCsl 3HAHUS UM YMEHHUs B 00JacTH mporpamMmupoBaHus Ha Python
OyIyT B JaJIbHEWIIEM HCIOJIb30BAHBI MIPU M3YYEHUM aHaJIM3a JAHHBIX HAa CTYIIEHU OCHOBHOI'O
oOmiero o0pa3oBaHUSl U MAIIMHHOTO OOy4YEHUS Ha CTYNEHH CPEIHEro oOIiero odpa3oBaHUS.
Data Science — omHa M3 caMbIX MPOTPECCUBHBIX O0JIACTEH B MPOrPaMMHUPOBAHUM CETOJHS, a
Python — camblii mOOyNspHBIE M PAaCIPOCTPAHECHHBIH S3bIK, HCIOJIB3YEMBIH Ul aHAIW3a
naHHbIX. He yauBuTensHo, 4yTO /1B€ 3TH 007acTH 3HAHUN aKTHBHO M3YYalOTCS U MPUMEHSIOTCS
CHelMaIuCTaMu Ui TIOCTPOEHUS TPEAMKTUBHBIX MOJENeH, BH3yalnu3alud U paboThl C
JaHHbIMU. Kypc MO3BOJUT y4alumcsi OCBOUTh OCHOBHBIE HHCTPYMEHTHI pabOThl U MPUCTYIUTh
K TIOCTPOEHHUIO Mojieneil u pabote ¢ JaHHBIMU. B xoae ocBoeHHs yueOHOro MaTtepuaina Kypea y
yyanmxcs (OpMHUPYETCsl YCTOMUMBBIN MHTEpEC K M3YYEHUIO JAHHOW TEMbl M 3aKJIabIBaeTCs
06a3a uId TPOAOIDKEHMsS H3yYeHHUs] METOJ0B MAIIMHHOTO OOy4YeHHMs Ha CTYNEHU CpEIHEro
o01ero o6pa3oBaHusI.

[Tporpamma pa3paboTaHa B COOTBETCTBHUHU C OJHUM M3 JMJIAKTHUYECKUX MPUHIMUIIOB —
NPUHLIMIIOM TpeeMcTBeHHOCTH. ConepikaHue MporpaMMbl HaxXOJUTCSI B TECHOM CBA3M C
MaTepHajJoM Il HayalbHOTO O0Iero oOpa3oBaHMs, a TAKXKE SBISIETCS HEOOXOIUMBIM IS
MOCJICTYIONIET0 M3yYeHUs Ha CTYINEHU CPEeIHEro olmiero oOpazoBaHus. DTO — JIMHHS S3bIKA
nporpamMupoBanus Python, ocBoeHne KOTOpOro HaYMHAETCS B OCHOBHOM ILIKOJIE, U CKBO3HAs
JIMHUS MAIIMHHOTO 00y4Y€eHHs, OCBOEHHNE KOTOPOTO HAUWHAETCS Ha MPOIEAECBTUUECKOM YPOBHE B
HA4aJIbHOW ¥ OCHOBHOM LIKOJIE U IPOJOJDKAETCS Aaiee B CPEAHEN LIKOJIE.

K 3aBepiiennto oOyueHus: Mo mporpamMme ydamivecs JOJKHBI MOHMMATh aKTyaJbHOCTb
aHalu3a JIaHHBIX, €r0 OCHOBHBIE 00JACTH NMPUMEHEHHUS M MeToAbl peanu3anuu. lIporpamma
IpeJoiaraeT, YTo y ydamuxcs Oyaer copMHpOBaHO IIEJIOCTHOE MpeAcTaBieHue 00 aHaIu3e
JTAHHBIX, peaJln3allii METOI0B aHAJIM3a JaHHBIX Ha si3bIke Python, ero cdepax npumeneHwus.

Jlannblit Kypc onupaercs Ha QyHIaMEHTaJbHbIE TUIAKTUUYECKHE MPUHIUIIBI, TaKUe KaK
IIPAKTUKO-OPUEHTUPOBAHHOCTb, HAYYHOCTh U JOCTYIHOCTb, LIEJIOCTHOCTh M HENPEPBIBHOCTH, a
Tak’kK€ HWHHOBAIIMOHHBIE METO/bl MPOOJEMHO-PAa3BUBAIOIIETO M CMELIAHHOIO OO0y4eHHs,
IIPOIPaMMHO-IIPOEKTHOIO M HMCCIIEZIOBATEIbCKOTO TMOAXOAOB. B KOHIE KaXAoro ypoka
MPUCYTCTBYIOT BOINPOCHI U 33/laHUs, MHOTHE M3 KOTOPBIX OPUEHTHUPOBAHBI Ha KOJUJIEKTHBHOE
o0cyX/ieHue, TUCKYCCHH, BRIPAOOTKY KOJUIEKTUBHOTO MHEHHSL.

Oco0oe MecTo B peanu3aluy MporpaMmbl OTBOJUTCS BHACOJIEKIINAM, OHJIAtH-pecypcawm,
TpeHaxkepaMm. Bce 3T0 co3maer HeoOXoAUMBIE YCIOBUS Ui (POPMHUPOBAHUS CAMOCTOATEIBHOCTH



B IUIAHUPOBAaHMM Y4YeOHOH NeATENbHOCTH, B OpPraHM3aLUU Y4YeOHOTO COTPYAHHUYECTBA, B
pacrpefieieHuu poJiell mpH peleHUuH y4deOHbIX 3ajad u mpobieM. Heorbemiemoil yacTbio
IPOTPAMMBI SBIISICTCA MPOEKTHAS JESTEIHHOCTh 00YJYarOIIUXCSI.

W3ydeHue pa3nuyHbIX aCIIEKTOB aHaIKM3a JAHHBIX MO3BOJIUT CPOPMHUPOBATH Y YUALTUXCS
CIIOCOOHOCTh K AQHAJIUTHUYECKOM M MPOTHOCTHYECKOW JnearenbHOCTH. [loMck OTBETOB Ha
npoOJieMHbIE  BOINPOCHI,  pEIIeHHe MNPOOJIEMHBIX W HCCIEAOBATEIbCKUX  3aJaHHii,
MHTETPUPOBAHHBIX B COJEp)KaHUE, HAlpaBlIeHO Ha (POPMUPOBAHHME Yy YYAILIUXCS LEIOCTHOTO
CUCTEMHOI'O MBIIIJICHHUS, KOTOPOE MO3BOJHUT UM OLEHUTh CHOPMUPOBAHHBIN KPYT MOCTOSHHBIX
MHTEPECOB U OCYHIECTBUTh OCO3HAHHBIA BBHIOOp JaibHEWIIEH 00pa30BaTENbHON TPAeKTOPUH U
po(hecCHOHABHOTO CaMOOIIPEIETICHHUS.

Hess u 3agaun Kypca. [ maBHast nenb Kypca — JaTh ydamuMmcs 6a30Bo€e MpeICTaBICHHIE
00 aHanu3e JaHHBIX W pealu3allid OCHOBHBIX METOJOB aHAJIMW3a JAHHBIX M MAIIUHHOTO
oOydeHus (muisi yriryOJIGHHOTO YpOBHS) Ha si3bike Python, mo3HakoMuTh ¢ TepMHUHOJIOTHEH
MCKYCCTBEHHOTO MHTEJUIEKTa U HAYyYWUTh MPUMEHITh HEKOTOpPbIE U3 €r0 METOAOB /I pEUICHUs
IIPaKTUYECKHX 3a]1a4.

LeneBasi ayauropus Kypca. Yuamecs 9 kjaaccoB 0011eo0pa3oBaTeIbHbIX MIKOI.

Mecto kypca «VICKYCCTBEHHBI MHTEIUIEKT» B YUeOHOM IulaHe. YPOKH Kypca
«McKyCcCTBEHHBIM MHTEIUIEKT» MOTYT MPOBOIUTHCS B 9 Kinaccax B KauecTBe (haKylIbTaTUBHOTO
Kypca WIH KpYXKKa.

LleHHOCTHBIE OPMEHTHUPHI COAEPKAHNS U PeaIU3alUM NPOTrPaMMBbI

CopepxaHue nporpaMMbl HOCHUT MEXAMCUMIUIMHAPHBIN xapakTtep. EcTecTBeHHbIM
00pa3oM BBITTISIIUT €ro BO3MOXKHAs HWHTErpanus ¢ JUCHUILUIMHAMHU TPEAMETHON o00sacTu
«Marematuka u uH(popmaruka». Pa3BuTue JOrHYecKOro M ajJropuTMHUECKOIO MBbIIUICHUS,
OCYIIECTBIIIEMOE Ha YpOKax IO OJTHM JUCIHMIUIMHAM, CIYXKUT 3aaade (QopMHUpOBaHUS
HE0OXOUMOW OCHOBBI, HA KOTOPOH B AajibHEHIIeM Oy/IeT OCYILIECTBIIEH MePeX0] K MaIUHHOMY
00y4YEHHIO Ha CTYTMIEHU CPETHET0 00IIero 00pa3oBaHusl.

Uepes uCnosIb30BaHUE PA3IMYHBIX JATACETOB M AHAJIU3 JTAHHBIX CHUHTE3UPYIOTCS 3HAHHUSA
U YMEHHM y4yallluxcs, HOJTy4eHHbIe UMM Ha YpoKax reorpaduu, Gu3nku, OUOIOTUN U APYTHX.

Heorsemnemoil 4acTpl0 MpOrpaMMBbl SBJSIETCS  pealu3alysl IMPOEKTHOTO METOoJa
oOyuenus. [IporpamMmoili mpeaycCMOTPEHO BBIIOJHEHHE TAKUX MPOEKTOB Kak «CTaTHCTHUECKUi
METOJl aHaldu3a JaHHbIX», «Pa3nuyHple BapuaHTbl MPOTPAMMHUPOBAHUS  IUKIMYECKOTO
anroput™ay, «Hauana mporpammupoBanust Ha Pythony». IIpoekTsl mo cBoei auaakTHdecKoi
CYLIHOCTH HaleleHbl Ha (OpMHUpPOBaHHME CHOCOOHOCTEH, TMO3BOJSIOMIMX 3(P(HEKTUBHO
JeicTBoBaTh B peanbHOW JKM3HEHHOM cutyanuu. OOnagas uWMH, ydalluecs MOTYT
aJanTUPOBAThCS K U3MEHSIOIIMMCS YCIOBHIM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYalMSIX,
paboTaTh B KOMaHIE.

[Tpu paboTe HaI MPOEKTOM MOSBISAETCS MCKIIOUUTENbHASI BO3MOXHOCTh (DOPMUPOBAHUS
y ydamuxcs KOMIIETEHTHOCTH pa3pelleHuss MmpodieM (TMOCKOJIbKY 00s3aTeNbHBIM YCIOBHEM
pean3aluyi METO/a MPOEKTOB B IIKOJIE SIBISETCS pelleHUe ydalluMcsi COOCTBEHHBIX MpoOiieM
CpeACTBaMHU IPOEKTa), a TaKKe OCBOEHHE CIIOCOOOB JIEATENIHOCTH, COCTABJISIOLINX
KOMMYHHUKATHUBHYIO U HH(OPMALMOHHYIO KOMIIETEHTHOCTH.

IlnanupyeMble pe3yJbTaThbl OCBOCHHS Y4€OHOT0 Kypca
®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS O0YUYAIOITUMUCS OCHOBHOMN
00pa3oBaTeNnbHOM TPOTPAMMBI CPEIHETO OOIIeTO O0pa3oBaHUsA: JUYHOCTHBIM pe3yJbTaTaM
(rabmuma 1); MerampeaMeTHBIM pe3ynbrataM (Tabnuma 2); TpeaMeTHBIM —pe3ylbTaTam
(Tabmuma).



Taoauna 1
JINYHOCTHBIE Pe3yJIbTAThI

TpeGoBanne ®IOC!

Yem nocTuraercs

JIngHOCTHBIE PEe3yJbTAThl, 00ECIICYNBAOIINE
aJanTanuio 00yJaroIIerocs K H3MEHSIOIIMCS
YCJIOBHUSM COIIMATILHON U IPUPOIHOUN CpEIbl:
YMEHHUE Pacro3HaBaTh KOHKPETHBIC IPUMEPHI
MOHATHS 110 XapaKTEPHBIM MPHU3HAKAM, BBITIOJIHATh
OTEpalMK B COOTBETCTBUH C ONPEICICHUEM U
MPOCTEUIIMMHU CBOMCTBAMU MOHSITHS,
KOHKPETU3UPOBATh MOHATHUE IPUMEPaMHU,
HCIIOJIb30BAaTh MOHITUE U €0 CBOMCTBA MPHU
pelIeHuN 3a/1a4, a TAK)Ke OMEePUPOBaTh TEPMUHAMH U
MIPEACTABICHUSAMH B 00JIACTH KOHIICTIIIHH
YCTOMYMBOTO pa3BUTHUSA

Pa3nensl

«BBeneHue B UICKYCCTBEHHBIN
HHTEIJIEKT»,

«OCHOBBI IPOrPaMMHPOBAHUS HA
Pythony,

«AHaJIN3 JTAHHBIX B 3JIEKTPOHHBIX
Tabinuax» (MUHUMAaJIbHBIA BapUAHT
yueOHOro IjaHa),

«AHanu3 gaHHbIX Ha Pythony,
«BBeeHne B MalmmHAOE O0yYeHUE HA
Pythony (yrmyOneHHbli BapuaHT
y4eOHOro IJIaHa)

HCHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

OBJIaICHUEC OCHOBHBIMHU HAaBbBIKaMM
HCCJICIOBATCIBLCKOM ACATCIIBHOCTH, YCTAHOBKA Ha
OCMBICJICHHUC OIIbITA, Ha6J'IIo,H€HPII>i, IMMOCTYIIKOB U
CTPEMIJICHHUEC COBCPUICHCTBOBATDL IIYTHU JOCTUKCHHUA
WHAUBUAYAJIBHOT'O U KOJJICKTUBHOI'O omar OIIOJIYy4Hs1

Paznenbl «AHanu3 naHHBIX B
AIIEKTPOHHBIX TAOJIHLIAX»
(MHHHMAITLHBIA BapUAHT YI€OHOTO
J1aHa),

«AHanu3 naHHBIX Ha Pythony,
«BBenenue B MalmmHHOE 00yUeHUE
Ha Python» (yriyOneHnHblii BapuaHT
y4eOHOro MjaHa)

Taoauua 2
MeTanpeamMeTHble pe3yJabTaThl

TpedoBanne PI'OC

Yem gocTuraercs

VYMeHne caMOCTOSTEIbHO IJIaHUPOBATDh IYTHU
JOCTHMIKCHUS LCIIU, B TOM YUCJIC aJIbTCPHATUBHEIC,

0CO3HaHHO BBIOMpaTh Haubosee 3h(PeKTUBHBIE CIOCOOBI

PCIICHUA y‘-I€6HI)IX 1 IMO3HABAaTCJIbHBIX 3a/1ay.

[IpoekTHbIe 3a1aHus

YMeHue olleHUBaTh MPaBHJILHOCTL BBITIOJTHCHUS yqe6H0171

3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€ peUiCHus.

Pa3znensl «AHanu3 JaHHBIX B
AJICKTPOHHBIX TAOIUIIAX),
«AHanu3 gaHHbIX Ha Pythony

YMeHue onpeaenaTh MOHATHS, CO3/1aBaTh 0000IIEHUS,

YCTaHaBJIMBATb aHAJIOT'UH, KJ'IaCCI/I(I)I/II_[I/IpOBaTB,

YCTaHABJIMBATh MPHUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH

JIOTUYCCKUC PACCYKIACHUS, YMO3AKIFOYCHHU A

(MHIyKTUBHBIE, 1€TyKTUBHBIEC U 11O aHAJIOTHH) U JETaTh

BBIBOJbI.

Pa3nensl «AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHIIAX,
«AnHanu3 naHHbBIX Ha Pythony

YMeHue co3ziaBath, NIPUMEHSATH U IPeoOpa3oBIBATH
3HAKU ¥ CUMBOJIBI, MOJIEJIA U CXEMBI JUISl PEIICHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/a4.

Pa3nensl «AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHIIAX,
«AHanm3 gaHHBIX HA Pythony

®opmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH

ucnonb3zoBanusg UKT (MKT-koMnereHuun).

Pa3gensl «AHann3 JaHHBIX B
ANEKTPOHHBIX TAOJIHIIAXY,
«AHanu3 gaHabIX Ha Pythony

! IIpuxa3 Munnpocsemenus Ne287 ot 31 mast 2021 r.



Taoauua 3
IIpenmeTHbIe pe3yIbTATHI

TpeodoBanue ®I'OC

Yem nocruraercs

®opmupoBanue HHOOPMAITMOHHON U alrOPUTMUYECKOIN
KYJBTYpBl, JOPMUPOBAHUE MPEICTABICHUS O
KOMIIBIOTEPE KaK YHUBEPCAIbHOM YCTPOUCTBE
00paboTKH UH(POPMALINH, PA3BUTHE OCHOBHBIX HAaBBIKOB
Y YMEHUH UCI0JIb30BAaHUSI KOMIIBIOTEPHBIX YCTPOMCTB.

Paznensl

«OCHOBBI TPOTPAMMHUPOBAHUS Ha
Python»

«AHanu3 na"HHbIX Ha Pythony

dopMupoBaHUE MPEACTABICHUS 00 OCHOBHBIX
M3Yy9aeMbIX MOHATHIX (MHPOpPMAIIUS, aNITOPUTM, MOJIEIb)
U UX CBOMCTBAX.

Pa3nensl «AHannu3 JaHHBIX B
3JEKTPOHHBIX TaOIULIAX,
«OCHOBBI IPOTPAaMMHUPOBAHUS Ha
Python»

«AHanu3 gaHHbIX Ha Pythony,
«BBeneHue B MallinHHOE 00y4YeHUE
Ha Python»

Pa3ButHE anropuTMHUYECKOrO MBIIUICHNUS,
HE00X0AUMOro 111 NPo(PEeCCUOHANBHOM NesATeIbHOCTH B
COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHHI COCTABUTH U
3alACcaTh AJITOPUTM U1l KOHKPETHOTO MCIIOIHUTES;
(dopMupoBaHUE 3HaHUN 00 AITOPUTMHUUECKUX
KOHCTPYKLUSX, JIOTHYECKUX 3HAYCHUSIX U ONIEPaLMIX;
3HAKOMCTBO C OJIHUM M3 SI3BIKOB IIPOTPAMMHUPOBAHUS U
OCHOBHBIMH aJITOPUTMHUUYECKUMU CTPYKTypaMu —
JIMHENHOM, YCJIOBHOM M IIMKJINYECKOM.

Paznensl «AHamm3 JaHHBIX B
AJICKTPOHHBIX TAOJIUIIAX),
«AHanmu3 qaHHbIX Ha Pythony,
«OCHOBBI MATUHHOTO O0YYEHUS

dopmupoBaHue yMeHUH hopManu3au u
CTPYKTYypUpPOBaHUS HH(OpPMALIUU, YMEHUS BEIOUpATh
croco0 MpeCTaBIeHUs TaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3a7a4eii (TaOIMIIbI, CXeMBI, TpaduKu,
JMarpaMMbl) C UCIOJIb30BAHUEM COOTBETCTBYIOIINX
MIPOTPaMMHBIX CPEACTB 0OPAOOTKH JTAHHBIX

Pasnensl «OCHOBBI
nporpamMmmupoBanus Ha Pythony,
«AHaIN3 JaHHBIX B 3JICKTPOHHBIX
TaOJIHIIax »,

«Ananu3 naHHbIX Ha Pythony,
«BBenenne B MalltmHHOE O0yUYEHUE
Ha Python»

®opMHUpOBaHUE HABBIKOB U YMEHHI O€3011acHOro U
1eJ1ec000pa3HOro MOBEACHUS IIpU paboTe ¢
KOMIIBIOTEPHBIMU IIpOrpaMMaMu U B ceTu MHTepHer,
yYMEeHHsI cO0JTI0/1aTh HOPMBI HH()OPMALIMOHHON ATUKHU U
paBa

Paznen «BBeneHue B
VCKYCCTBEHHBI UHTEIIEKT»




Y4yeOHO-TeMaTHYeCKHI IVIaH

B »TOM pa3zzpene mpuBoAsTCS OBa BapHaHTa IUIaHUPOBaHMs 3aHATHNA. [lepBbIil BapuaHT
paccuMTaH Ha MUHUMAJIBHBIA y4eOHBIN IaH. BTopol BapMaHT paccuumTaH Ha PaCUIMPEHHBIA
y4eOHBIH TUTaH (MUHUMAJIbHBIA BapHaHT y4eOHOTO IUTaHA/yriIyOJCHHBIM BapuUaHT y4eOHOTO
TJI1aHa).

[lepBo¥i 1OMOTHUTENHLHOMN LENbI0O U3YUYEHUS PACHIMPEHHOTO Kypca SIBISIETCS JOCTHKEHHE
OOJIBIIMHCTBOM  YYalIMXCSl TOBBIIICHHOTO (IIPOAYKTUBHOTO) YPOBHS OCBOCHHS Yy4eOHOTO
MaTepuaina. Y4eOHUKH JUTsl YPOBHA 9 KiaccoB 00ecreunBaroT HEOOXOAUMBIHN AJIsi TOr0 yUeOHBIN
Y JUJAKTHYECKUN MaTepual. BTOpol JONOJIHUTENBHON LEIBI0 U3YYEHHUS PACIIUPEHHOr0 Kypca
ABIIIETCSl MOATOTOBKA YYalllUXCsl K OJIMMIIMAZaM, KOHKypcaM B O0JIaCTM aHalu3a JAaHHBIX U
MalIUHHOTO O0Yy4EHHUS.

JlononuurenbHoe ydyeOHOE BpeMs B pPACIIUPEHHOM BapHaHTE Kypca B OCHOBHOM
oTaaercs mpakTuyeckoil padore. [lpu pacmmpenHOM BapraHTe yueOHOTO Iu1aHa OoJbIIast 4acTh
(unu Bce) 3a/1aHui MOKET BBIIIOJIHATHCS BO BPEMsI YPOKOB TOJT PYKOBOJICTBOM yUHUTEIIS.

[lepeueHp NIaHUPYEMBIX PE3YJIHTATOB OCBOEHHUS MPOTPAMMBbI SBJISIETCS €AUHBIM KaK JJIs
MUHUMAJIBHOTO, TaK W JUIsl YrayOJeHHOro BapuaHTa y4eOHOro mJaHupoBaHus. Pazmuuue
JIOJDKHO TIPOSIBUTHCSL B CTETNICHU TIIYOMHBI M KauyeCTBa OCBOCHUSI TEOPETUYECKOTO MarepHajia u
MOJTyYEHHBIX MPAKTUYECKUX HABBIKOB.

TemaTnueckoe INIAHUPOBAHHUE C ONIPpEeACICHUEM OCHOBHBIX BU/10B y‘lQﬁHOﬁ AeATECJIbHOCTH

«McKyccTBeHHBIH HHTEJUIEKT» (2 4 B He/1eJII0)

HaumenoBanue | Kparkoe comepxxanue Buabi yueOHoii 1eATEIbHOCTH
TeMBbI
1. Beegenne B U u MO
1.1. BBencHue B [Iporuo3upoBanue, Ananumuuecxkas. TOWCK OTBETOB Ha
MAaIlInHHOE aHajau3, o0y4eHue, BOIIPOCHI yUYUTENSl, CAaMOCTOSATEIbHBIN
oOyueHue JTaHHBIE, IPU3HAKH, MOWCK WHGOPMALMU TIPH  PEUICHUH
aITOPUTM, IMOCTaBJICHHBIX 3a1a4.
HCKYCCTBEHHBIN Kommynuxayuonnas: KOMaHJHas
HWHTEJIICKT, MAIlIMHHOE paboTa, OTBETHI Ha BOMPOCHI yUUTES,
oOydeHue UTPOBas MPAKTUKA.
Ilpakmuueckasn: y4yacThe B HIpE,
paboTa ¢ UTPOBBIM TPEHAKEPOM.
Pegnexcusnas: pedruexcus MeToI0M
«6 TSI
1.2 Ponn Otuka U, stunoe Ananumuuecxkas: TOHUCK OTBETOB Ha
HUCKYCCTBEHHOTO | mpumeHenune NN, BOIIPOCHI YYUTEJIS, CAMOCTOSITEIbHBIN
HWHTEIIJICKTA B OTBETCTBEHHOCTH VU, MOWCK WH(GOPMALUK TIPH  PEUICHUH
YKA3HU perynuposanue 1. IIOCTaBJICHHBIX 3a/1a4.
YeJIOBEKa: ATHUKA Kommynuxayuonnas: KOMaHIHast
i paboTa, OTBETHI Ha BOIIPOCHI YUUTEIIS.
peryJmpoBaHue Ilpaxmuueckasn:  pelieHUE  Keuca,
y4acTHe B UTpe.
Peghnexcusnas: OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI
2. OcHoBbI A3bI1Ka NporpammupoBanust Python




2.1.

Anroput™msl 1

HcnionHuTens, anropuTM.

Ananumuyeckasn: TIONCK OTBETOB Ha

WCIIOJTHUTEIIH. CrniocoOsI 3anucu BOIIPOCHI yUYUTEIIs, CAMOCTOSITENbHBIH
CriocoObl 3amucy | anropuTMOB: CIIOBECHBIH, | TOMCK WH(POPMALUU TPU PEHICHUU
QJIITOPUTMOB MOCTPOYHBIH, OJIOK- MOCTaBJICHHBIX 3a/a4.
cXema, Iporpamma. Kommynuxayuonnas: pabota c
JIuHeiHbIn, WUTPOBBIM TPEHAKEPOM.
Pa3BETBIAIOLIMICS U Ilpaxmuueckas: OTBETbI Ha BOIIPOCHI,
HUKITUYECKHI pellieHre mpeajaraeMbiX 3aJlaHui Ha
AITOPUTMBI. A3bIKe TIporpaMmupoBanust Python.
Peghnexcuenaa: 3amonmHeHue  JTUCTa
peduiekcun

2.2 O6mme Ucropus s3pika Python, | Ararumuueckas: TOWCK OTBETOB Ha
CBEICHHUS O KOMIIMJIUPYEMBIE U BOIIPOCHI YUYUTEJI, CaMOCTOSITENIbHBIN
SI3BIKE HUHTEPIIPETUPYEMbIE NOWCK HWHGOPMALMU TPH  PEUICHUH
IIPOrpaMMHUpPOBa | A3BIKH, JOCTOMHCTBA U [IOCTaBJICHHBIX 3a/a4.
uus Python HepoctaTku Python. Kommynuxayuonnas: paboTta B

[ToHsiTve NaHHBIX, TUIIBI | KOMaHJaX U (UJIM) UHIUBUIYAIbHO.
JAHHBIX: IIeJIbIe, IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
BEIIECTBEHHBIE U pellieHne IpejiaraéMblX 3aJaHuil Ha
CTPOKOBEIE. s3bIKe porpammupoBanus Python.
IlonsiTHE IEpEMEHHON, Pegnexcusnas: 3anonHeHHe JUCTa
pa3HUIa MEXKTY peduexcun

MEPEMEHHOM U

KOHCTaHTOM.

2.3 Opranuzanus ®ynkuus print(), Ananumuueckas: TIOUCK OTBETOB Ha
BBOJIa M BBIBOJIA | ITpaBUJIA €€ BOIIPOCHI YUYUTEIS, CaMOCTOSITEIIBHBIN
JAHHBIX ucnonp3oBaHus. OmuOKy | IOUCK HMHPOpPMAIMM TpU pelICHUU

IIPY UCTIOJIb30BaHUH IIOCTaBJIEHHBIX 3aa4.
¢yHkuu print(). Kommynuxayuonnas: pabora B
Tumner ganueix: int, float, | komanmax u (WIH) HHIMBUIYATBHO.
str. Ilpakmuueckas: OTBETbI Ha BOIPOCHI,
ITpuBeneHne TUIOB ¢ peleHre MpeularaeéMblX 3aJaHuil Ha
MIOMOIIbIO A3bIKe porpaMmupoBanus Python.
COOTBETCTBYIOIUX Pegnexcuenasa: 3anonHeHHe JUCTa
¢bynkuuii (int(), float(), peduiekcun
str()). @ynkuus type().
Omneparop
MIpUCBalBaHMUS.
[TpaBuiia UMEHOBaHUS
MEPEMEHHBIX.
Oynxius input(),
IpaBHiia ee
MCII0JIb30BaHUS.
Heo0xonumocTts
IIPUBEIECHUS
LEIOYHCIECHHBIX TaHHBIX
K THUITy int TIocsie BBO/A
2.4 Anroputmuueck | Tunel nanueix B Python, | Anarumuueckas: mouck OTBETOB Ha

asi KOHCTPYKLUS

apudmMeTHuecKue

BOIIPOCHI YUYHUTCIIA, CaMOCTOSTEIIHLHBIHN




«CIIETIOBAaHUE» OTIepaTOpPBhL, ACUCTBHSI C | TOUCK HWH(POPMAIIUM TIPU PEIICHUU
MEePEeMEHHBIMH. MOCTaBJICHHBIX 3a/a4.
AJITOPUTM, BUJIBI Kommynuxkayuonnas: pabora B
AITOPUTMOB, KOMaHJax U (WJIM) UHAUBUAYAIBHO.
0COOEHHOCTH JIMHEHHOTO | [Ipakmuueckas: OTBETHI HA BOIPOCHI,
aIropuTMa, OJ0K-CXeMa. | pelleHHe MpeasiaraéMbIX 3aJaHuid Ha
bnok-cxema nmuHeiHOTO | s13BIKE MporpammupoBanus Python.
aIropuTMa. Peghnexcuenaa: 3amomHeHue  JTUCTa
peduiekcun
2.5 [IporpammupoBa | brok-cxema nuHelHOTO | AHAnUMuUYeckas: TIOUCK OTBETOB Ha
HUE JTUHEHHBIX ajropuTMa. BOIIPOCHI YUYUTENS, CAMOCTOSTEIbHBIMN
QJIITOPUTMOB [IporpamMmmupoBanue NOUCK HWHGOPMAllMU TPU PEUICHUH
JUHEHWHBIX aJITOPUTMOB, | MMOCTaBJIEHHBIX 3a/1a4.
apupMeTHYECKHE Kommynuxayuonnas: pabora B
OTEPaTOPHI, IEPEMEHHBIE | KOMaHIaX U (WJIN) UHAUBUIYATbHO
Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pelieHre TmpeasiaracMbIX 3aJaHui Ha
A3bIKe porpammupoBanus Python.
Peghnexcuenas: 3amomHeHWe JUCTa
pedaexcun
2.6 Ausroputmuueck | PasBeTBistromuiics Ananumuueckas: TIOUCK OTBETOB Ha
ast KOHCTPYKIIUS | aITOPUTM, OJIOK-cXema BOIIPOCHI yUYUTEIs, CAMOCTOSITENbHBIH
«""BETBIICHHEY BETBJICHHUSI, OTIEPATOPHI MOUCK WH(GOPMAIUU TIPU  PEIICHUU
CpaBHEHUS. MOCTaBJIEHHBIX 3a/1a4.
VYcnosusie onepatopsl if, | Kommynuxkayuonnas: paborta B
if-else, mpaBua 3anucu | KOMaHax ¥ (MJIH) HHIMBUIYAIBHO.
YCJIOBHBIX OMEpaTopoB. | [Ipakxmuyeckas: OTBETHI Ha BOIPOCHI,
pelieHne mpeajiaraéMbiX 3aJaHuil Ha
sI3bIKE TIporpammupoBanus Python.
Peghnexcuenas: 3amomHeHue  ITUCTa
pednexcun
2.7 [Tonnast popma | brok-cxema BeTBieHus. | AHarumuyeckas: TOUCK OTBETOB Ha
BETBIICHUS [TonHbIN yCIOBHBIN BOIIPOCHl YUYUTENS, CAMOCTOATEIbHbIN
oTepaTop, MpaBuiia MOUCK WHGOPMAIUU TIPU  PEIICHUH
3aMUCH MOJTHOTO MOCTaBJIEHHBIX 3a/1a4.
YCJIOBHOTO OTlepaTopa Kommynuxayuonnas: paborta B
KOMaHAax ¥ (WJIM) UHANBUIYAIbHO.
Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
pelieHne mpeajiaraéMbiX 3aJaHui Ha
sI3bIKE TIporpamMmupoBanus Python.
Peghnexcuenas: 3amomHeHwe IUCTa
pebnexcun
2.8 [IporpammupoBa | [IporpammupoBanue Ananumuueckas: TOUCK OTBETOB Ha
HUE JUHEWHBIX aJITOPUTMOB, | BOIIPOCHI YUUTENSI, CAaMOCTOSATEIbHBIN
Pa3BETBISIOMUX | apupMETHICCKHE MOWCK WH(POPMAIUU TIPH  PEUICHUH
Csl JITOPUTMOB. | OTIEpaTOPhI, IEPEMEHHBIE | MOCTaBICHHBIX 3a/1a4.
VY cnoBHBIN Kommynuxayuonnas: pabota B

orieparop

KOMaHJ1ax ¥ (MJI1) UHAUBUIYATBHO.




Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
pelIeHue IpeylaraeMbIX 3aJaHui Ha
A3bIKe TIporpaMmupoBanust Python.

Peghnexcuenaa: 3amomHeHue  JTUCTa
peduiekcun
2.9 [Ipoctsie n PasBerBistrommiics Ananumuueckas: TIOUCK OTBETOB Ha
COCTaBHbIE aIropuTM, OJIOK-CXema BOIIPOCHI YUYUTEIIS, CaMOCTOSTEIIbHBIN
yCIIOBUS BETBJICHMUSI. NOUCK HWHGOPMAlMU TMPU PEUICHUH
Jloruueckue ornepaTopbl, | MOCTABJICHHBIX 3a]1a4.
COCTaBHBIE YCIIOBHSL. Kommynuxayuonnas: paborta B
Y ciioBHBINM oneparop KOMaHJ1ax ¥ (WJK) UHAUBUIYATBHO.
Ilpaxmuueckas: OTBETHI Ha BOIPOCHI,
pelieHre TmpeajiaraeMbiX 3aJaHuil Ha
A3bIKe porpammupoBanus Python.
Pegnexcusnasa: 3anonHeHHe JUCTA
pedaexcun
2.10 [ Anropurmuyeck | Omeparop while B Ananumuyeckas: TIONCK OTBETOB Ha
ast koHcTpykius | Python, cunTtakcuc BOIIPOCHI YUYUTEJNSA, CAMOCTOSTENbHBIH
«IOBTOpEHUE». | omeparopa while NOMCK HMH(POpMalUU IpU PEUICHUU
[IporpammupoBa MOCTaBIICHHBIX 3a/a4.
HUE LIUKIIOB C Kommynuxayuonnas: pabora B
3aJlaHHBIM KOMaHJax U (WJIM) UHAUBUAYAIBHO.
yCIIOBUEM Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
TIPOJOTIKECHHUS pellieHre TmpeajaraeMbiX 3aJlaHui Ha
paboThI A3bIKe MporpaMmupoBanus Python.
Peghnexcuenas: 3amomHeHue  ITUCTa
pednexcun
2.11 | IIporpammupona | Onepatop for B Python, | Anarumuueckas: TOWUCK OTBETOB Ha
HUE IIUKJIOB C bynkmus range(), BOIPOCHI YUYUTEINS, CaAMOCTOSTENbHBIH
3aJJaHHBIM CUHTAKCUC (PYHKIIHH MOWCK WH(GOPMAIUK TIPH  PEIICHUH
YHCIIOM range(). MOCTABJICHHBIX 3a]1a4.
MTOBTOPEHUI Kommynuxayuonnas: pabora B
KOMaHAax U (WJIM) UHANBUAYAIBHO.
Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
pelieHre mpengaraeMbiX 3aJlaHui Ha
SI3BIKE TTporpamMMupoBanus Python.
Pegpnexcusnasa: 3anonHeHue IUCTa
pebnexcun
2.12 | Ilpoexkt [Muknudeckuil anroput™, | Anarumuyeckas: TIOUCK — PELICHUS
«PaznuuHble anroput™ while, ITOCTaBJICHHOM 3a7a4H.
BapUaHTHI anroputM™ for, mpaBuia Kommynuxayuonnas: pabota B
MPOrPaMMHUPOBA | 3AIHCH TUKITUTICCKIX KOMaHax ¥ (WJIM) WHIUBUIYATBHO.
HHUS anropuT™oB B Python IIpakmuueckas: peuIeHUE MPOCKTHOU
UKJIHYECKOTO 3anaun. Peghnexcusnas: 3amnoigHEHHE
QITOPUTMAY nucTa pediekcun
2.13 |IIpoext «Hauana | Tunsl JaHHBIX, Ananumuueckas: B nporecce

pOrpaMMHpPOBA

nepeMeHHbIe, PYHKITHH,

CHUCTEMAaTU3all1 3HaHUH.




HUA»

MAaTCMATHYCCKUC U
JIOTUYCCKHUE OIICPATOPHI,
BHUJBI aJIT OpI/ITMOB,
YCJIOBHBIN omepaTop,
onepatop for, oneparop
while.

KommyHnukayuonnasa: mpu pabore B
KOMaH/[ax.
Ilpakmuyeckaa: B  pabore 1O
CO3JIaHUI0 BH3YAJIbHOW KapThl 3HAHUIA.
Pegnexcusnas: 3amojHEHUE JHCTa
pedaexcun

AHaJIN3 JaHHBIX

Ha Python

3.1

Hayka o nanssIX.

CtpyKTyphI
JTAHHBIX

JlaHHbI€, HayKa O
JTAaHHBIX, OTKPBITHIE
JTaHHbIE, UCTOYHUKHU
JTAHHBIX, CTPYKTYpPBI
JIAHHBIX (CTEK, MaCCHUB,
ouepelib, XdUI-Ta0In1Ia)

Ananumuveckas: aHanu3 TPaKTOBOK
MOHATHUSL «HAayKa O JAaHHBIX»; IOUCK
OTBETOB Ha MpPOOJIEMHBIE BOMPOCHI
YUUTES.

Kommynuxayuonnas: oOcyxaeHne
TPaKTOBOK  TOHATUS ~ «HaykKa O
JAHHBIX», OTBETHl HA  BOMPOCHI
YUUTEIS.

IIpakxmuueckas: pabota B
MUKporpynmax Ha 1 oJrtame ypoka
(BBITIOTTHEHUE 3a7aHusA Ha
ompoBep>keHUue HWIu  (HAKTUYECKOe
MOATBEPKJIEHUE OJIHOTO M3 TE3UCOB);
MOKUCK MPUMEPOB CaWTOB-HCTOYHHUKOB
JAHHBIX;  pEIIeHHEe  MIPOOIEMHBIX
3aJaHuH.

Peghnexcuenasn: 3anonHeHue JucTa
peduiekcun B KOHIIE ypoKa

3.2

Pabora co
CITUCKAMU

Python

CTpyKTyphl JaHHBIX,
CIIUCKH, CIIHCOK,
DJIEMEHT CIIHCKa,
MHJEKC, OTpHULIATEIbHAS
MHJEKCAIs

Oxcnepmuast: oOcyXeHHe
JIOMAILIHETO 3aJjaHusl U €ro OLICHKA.
Ananumuyeckas: aHanu3 npoOIeMHOMN
CUTyallud 00 OpraHu3aluid XpaHEHHUs
JAaHHBIX (Ha TpUMEpax); HaluCaHHUe
Kofa (dTam 2 ypoka).

Ilpakxmuueckas: pelieHue
npoOJeMHBIX 33/aHull, MpaKTUYecKas
pabota (3Tan 3 ypoka).
Kommynuxayuonnas:  OTBETBI  Ha
BOIIPOCHl ~ YYMTENs,  ydacTue B
IpyHIoBOM 00CyX/IeHUU npu
BEBIIIOJIHEHUH 3aJaHUH.

Pegpnexcusnasa: 3anonHeHue IUCTa
peduiekcuu B KOHIIE ypoKa

3.3

bubnuorexn
Python.
bubnuoreka
Pandas

ITowuck, OYHCTKA,
npeoOpa3oBaHue,
opraHuzamuss u  cOop
JaHHBIX, oubnmoreka
SI3BIKA
POrPaMMHUPOBAHUS,
OnbIMoTEKH Python,
oubnuorexa Pandas,

Ananumuyeckas: TOUCK OTBETOB Ha
npoOJeMHble  BONPOCHl  (Hampumep,
MPOBECTH  AHAJOTUIO  OMOIMOTEKH
A3bIKa POTPAMMHPOBAHUS ¢ OOBIYHOM
OMOIMOTEKOM), COCTaBJIICHHE TUIaHA
JIEUCTBUM  II0 U3YYECHHUIO U aHAIU3Y
JTAHHBIX.




UMIIOPT OHOIMOTEK

Ilpakmuueckas: BBITTOJIHEHHE
NPaKTHYECKON pabOoTHI.

Kommynukayuonnas: ~ OTBETHl  Ha
BONPOCH  Y4YUTENs,  y4dacTHe B
IpyHIoBOM 00CYXJICHUH

BBIMIOJTHEHHOT'O JIOMAITHEro 3a/laHus U
B IIPOLIECCE BBIIOJIHEHUS 3a1aHUM.
Pedghnexcuenas: 3anonnenue aucta
peduiekcun B KOHIIE ypOKa

3.4

CtpyKTyphI
naHaeIX B Pandas

ITouck, OYHCTKa,
1peoOpa3oBaHue,

opraHuzamsi ¥ cOop
JIAaHHBIX, CTPYKTYPBI
AHHBIX B Pandas,
CTPYKTYpa JaHHBIX Series

Ananumuueckas: aHaIN3
BBITIOJIHEHHBIX JIOMAITHUX 3aJIaHHMH,
BBITIOJTHEHUE 33[aHUI 110 CTAaHIIHAM.
Ilpakmuueckas: BBIIOTHEHHE 3a/laHUN
IO CTAHIIMSM, BBIIIOJIHEHUE TECTA.
Kommynukayuonnas:  OTBETHl  Ha
BONPOCH  Y4YUTENs,  y4dacTHe B
IpyHIoBOM 00CyXIeHUH npu
BBITIOJTHEHUH 33IaHUMH.

Pegnexcusnas: 3an10nHEHNE JINCTA
pedaekcuu B KOHIIE ypoKa

3.5

CrpykTypa
nanHbeix Datafra
me

Crpykrypa JTAHHBIX
DataFrame, CIIOBAph,
CITUCOK, byHKIUSA
read_csv, metonsl head u

tail

Oxcnepmuas: TIOUCK W 00CYXKIEHUE
OIIMOOK MO pe3yibTaTaM BBIMOTHEHHUS
3aaHui
Ananumuueckas:
BBITIOJITHEHHBIX MPaKTUYECKHUX
3aJaHui, TOUCK OMmMOOK U uX
o0ocHOBaHHUE, aHANIU3 (pparMeHTa Kojaa
(3amanue 4).

Ilpakmuueckas. BBHITIOJIHEHUE 3aTaHUI
Ha co3gaHue oObekTa DataFrame u3
CJIoBaps U U3 CIucka criuckoB (1 atam
ypoKa), BBIMIOJIHEHHE 3aJaHUi Ha
CUMTBHIBAaHUE W BBOJ JAHHBIX, aHAJINU3
Koga u T.J. (2 u 3 dTambl ypoka).
Kommynuxayuonnas:  OTBETHI  Ha
BOIIPOCHl  y4YUTENs, Yy4acTHE  BO
dbpoHTanbHON Oecene W TPYHIOBOM
00CyXIeHUN npu BBITIOJTHCHUH
3aaHUN.

Pegnexcuenas: 3anonHenune amcra
peduiekcun B KOHIIE ypOoKa

aHaJn3

3.6

bazoBrie
OTepalnH C
HabopaMu
JTAHHBIX

WNudopmanus o 1aHHBIX,
MeTonas! info u describe,
YUCIIOBBIC U
KaTeropuabHbIE
MPU3HAKH,
arperupyoiue
¢dbyakuum: value counts,
unique, nunique, groupby

Ananumuyeckas: TPUA  BBIIOJHEHUH
MPAKTUYECKOTO 3aJaHusi Ha YTCHHE
JAaHHBIX U3 TabmuIkl nHOpMaIuu oo
urpokax (yrOOIbHBIX KIyOOB, B TOM
qucie C  NPUMEHEHHUEM  METOJ
describe(); npu BeIMOTHEHUM 3a7aHUS
Ha  MCCIEIOBAaHUE  arperupyroumx

byHKINH.




MeTonsl min(), max() u
mean(), o0beuHeHNe
TabAUI] C  IOMOIIbBIO
MeTo/1a merge,

napameTpsl on 1 how

Ipakmuyeckas: TPU  BBITOJTHECHUU
3a/1aHui, B TOM quce
CaMOCTOATCIIBHBIX 158
UCCIICIOBATEIbCKUX  MPAKTHYECKUX
pabor.

Kommynukayuonnas:  y4actue  BO

bpoHTaNBHON Oecene Mo 00CyKISHUIO
JIOMAIITHEro 3a/aHus (MOJIeNIb YpoKa —
«IEPEBEPHYTOEC OOYUCHHUE).

Peghnexcuenaa: 3amonmHeHue  JTUCTa
peduiekcun B KOHIIE ypOKa
3.7 OnucarenbHas Meroasl info, describe, | Anarumuueckas: Tpu  BHIIOJIHEHUH
CTaTHCTHKA min, max, mean, yCJIOBHS | 3aJJaHUN TPAKTHYECKON padOThl Ha
bunbTpanun JAHHBIX, | IPUMEHEHUE CTaTUCTUYECKUX
CTaTHCTHKA 10 | METOJIOB, a TaK)Ke IPH COCTABJICHUU
KaTeropuabHbIM 3aJaHusl Ha  CJIOXHBIE  YCJIOBHUSA
napaMmerpam, bunbTpanun TAHHBIX "
bunbTpanus JAHHBIX, | CTATUCTUYECKUX METOJIOB.
CTaTHCTUYECKUE METOABl | [Ipakmuueckas: TIPH  BBINOJHCHUN
3aJlaHnM.
KommyHnukayuonnasa:  ydactue  BO
(hpoHTAILHOM 00CYKICHUH
MPOOJIEMHBIX CHTYallMid, OTBETHI Ha
BOIPOCHI, OOCYKJIEHUE B TPYIIIaX.
Pegnexcusnasa: 3anonHeHHWe JUCTa
peduiekcun B KOHIIE ypoKa
3.8 Busyanu3zanus Busyanu3zanusi JTaHHBIX, | AHanumuyeckas: TPU  BBLICICHUN
TAHHBIX MpPEeUMYyIIeCcTBa MPEUMYIIECTB BU3YyaIH3allMU JaHHBIX
auarpaMMm U rpadMKoB; | 10 UX TAOJIMYHOTO MPEJICTABICHHUS.
BUJIBI muarpamwm; | [lpakmuyeckas: TpU  BBITIOTHEHUU
OoudanoTeKn Pandas, | npakTuueckux 3agaHuid B MaJbIX
Matplotlib, Seaborn; | rpynmnax; npu BBITIOJTHEHUH
MOCTpOeHHEe TpadUKOB M | MPAKTUUECKOU PabOTHI.
quarpaMMm ¢ nomotnblo | Kowwynukayuonnas:  OTBETHl  Ha
ATUX OMOIMOTEK, METOBI | BOTIPOCH  y4duTens,  (POHTAIHLHOE
plot, hist, scatter, | oOcyxxaeHre U 00CYKIACHHE B MaJIbIX
joinplot, pairplot, | rpymnmax.
countplot Pegnexcuenas: 3amomHeHue  JUCTa
peduiekcun B KOHIIE ypOKa
3.9 [Tpoekt OcHOBHBIE NOHATHS | Ananumuueckas: TIPA  BBITIOJTHCHUH
«UccnenoBanue | TeMbl «AHAaIU3 JAHHBIX | 33JaHUA TIO0 MCCIENOBAHUIO JIaHHBIX
naHHbIX». Yacte | Ha Pythony (BBITTOJIHEHHWE TMPOEKTAa B  MaJIbIX
1 rpyrmnmnax).
Ilpaxmuueckas: TIPpA  BBITIOJHCHUH
3.10 [ IIpoext IPOEKTA.
«Mccnenosanue Kommyrnuxamuernas: npu o0CyXIeHUN
JaHHBIX». HacTp JIOMAIIIHETO 3aJlaHusl, npu
2 BBIMIOJTHEHUH  TPOEKTa B  MalbIX

rpymnmnax




Pegnexcusnasa: 3anomHeHue
peduiekcuu B KOHIIE ypoKa

JHUCTa

3.11 | IIpoexkt «Python | OcHOBHEIE NOHATUSA | Ananumuyeckas: TIPU  BBINOJHEHUU
s Data TeMbl «AHalu3 JaHHBIX | 33JJaHUSI  UTOTOBOM  MpaKTUYEeCKOU
Science» Ha Python» paboThI 10 UCCIIEIOBAHUIO J1aTa CETa.

Ilpakmuueckaa: TIpU  BBIIOJHEHUH
TECTa 110 pa3jiemy.

Peghnexcuenaa: 3amonmHeHue  JTUCTa
peduiekcun B KOHIIE ypOKa

4. BBenenue B mamunHoe o0yuenue Ha Python

4.1 [Tonstue u Buasl | ickyccTBeHHBIN Ananumuyeckas: TP CPaBHUTEIBLHOM
MaIIMHHOTO UHTEJJIEKT, IOAXO0/, aHaJlu3e IOJAXOJI0B: O0y4YeHHe ¢
oOyueHus OCHOBaHHBIH Ha yuuTeneM M oOyueHue 0e3 yduTels;

NpaBUjIax, MATMHHOE npu  OTBETaX HAa  BONPOCHl U
oOy4deHue, UICTOPHS bpoHTaNbHOM OOCYKJIECHHUH BOIPOCOB
pa3zsutus U B urpax, I10 IIPE3CHTALUH.

cdepbl IpUMEHEHUs Ilpakmuueckas: TP  BBIIOJHEHUH
MalIuHHOTO 00Y4YCHUS; 3aIaHUM IPAKTHYECKON pabOTHI.
oOydeHue C yuuTesem, Kommynuxayuonnas:  OTBeTBl  Ha
oOyueHue 6e3 yuurens, BOIIPOCHl  YYMTENs, YydacTue  BO
3ajja4ya perpeccuu, bpoHTanbHOM  OOCYXXKIEHUH  TIpU
3aJa4a KJIacCU(UKALIUY, | BBIOJIHEHUHU 3aJaHUM.

3ajjaua Kiactepusauuy, | Peguexcusnas: 3alolHEHUE JHCTa
0TOOp MaHHBIX JJIs pedaexkcun B KOHIE ypoKa

MO/JIEJIN MAITUHHOTO

o0y4eHus

4.2 AHanus u MamuHHoe o0ydenue ¢ | Ananumuyeckas: TpU TIOUCKE OTBETOB
BU3YaJTU3aIs YUUTENEM, MAIUHHOE Ha BOMNPOCHl B XOJ€ OOCYXJACHUS
JAHHBIX Ha oOyueHue 6e3 yuurens, BBINTOJIHEHHOTO JIOMAIITHETO 3aJaHMs,
Python 3aJ1aua perpeccum, pH BBIIIOJITHEHUH 3aaHui
(moBTOpEHUE) 3ajjaya KJIacCU(PUKAIMY, | MPaKTHUECKOU pabOTHI.

3ajaya Kiactepuzauuu; | Ilpakmuueckasn: TpU  0OCYXKIEHUU
oubnuorexku Pandas u BBITTOJIHEHHOTO JIOMAIITHETO 3aJaHus;
Matplotlib, urenue nmpu QpoHTaTLHOM oOmpoce U Oecerne,
TaOJIMYHBIX TAHHBIX, npu BBITTOJIHEHUN 3aJaHuN
CTaTUCTHYECKUE MPAKTUYECKON pabOTHI.
MoKa3arenu, nocrpoenue | Kommynuxkayuonnas:  OTBETbl  Ha
JUarpamMmm BONPOCHl  YYMTENsA, Yy4yacTHE€  BO
¢bpoHTanbHOM  OOCYXKJIEHUU  TIpU
BBITTOJIHEHUH 3aJITaHHH.
Peghnexcuenasn: 3anonmHeHue JUCTa
pediiekcuu B KOHIIE ypoKa

4.3 bubnunorexkn MammnHoe oOy4yenue ¢ | Ananumuyeckas: OTBETHl Ha BOIPOCHI
MAaIIUHHOTO yuuTenem u 6e3 yuautens, | (aHaJu3 BOIPOCOB M IOUCK OTBETOB)
oOyueHus €ro NMpeuMyIecTBa, ¢bpoHTaNbHON Oecenpl; aHan3

MOCTAaHOBKA LIEJN U rpaduKoOB  MoOjeJed  MAIIWHHOTO

3a7a4, aHAJIN3 TaHHEBIX,

o6yqu1/m IIpHU BBIIIOJHCHUHU 3aJaHUs




oOyJaromas u
TPEHUPOBOYHAS
BBIOODPKH, 337a4a
perpeccum, 3agada
KJIacCU(UKAIINH,
TECTOBas U
TPCHUPOBOYHAS
BBIOOpKa, IepeodydecHue,
HenooOy4eHue,
ONTUMAJIbHAS] MOJICIIb,
KpOCC-BaIU1alus;
ouobanoreka Sklearn,
STaIbl TOCTPOCHUS
MOJICJIA MAITUHHOTO
oOyuenwust Ha Python

«ITpobnembl B 00y4eHUN MOACTIH.
Ilpakmuyeckas: TIOUCK OTBETOB Ha
BONIPOCHl  (DpOHTANBHOU Oecenbl
BOIIPOCHI YUUTEIIS B XOJI€ YPOKA.
KommyHnukayuonnasa:  ydactue  BO
(dbpoHTAIBHOW Oecesie 1Mo MaTepHaliam
OPeIbIAYIIEro YpOKa; ydacTHe B
00CyX/IeHUU npu BBITTOJTHEHUH
3aJjaHusg B MHUKPOTPYIIE MO aHAIHU3Y
rpauKOB MallTMHHOTO O0YYCHUSI.
Pegnexcusnaa: 3anonneHue aucra
pediiekcuu B KOHIIE YpOKa

4.4

JInneninas
perpeccust

IlonsTrne nuHeliHOMN
perpeccuu, 1eneBas
byHKIMS, TUHEITHOE
YpaBHCHHE,
FOMOCKEIaCTHYHOCTh
JIAaHHBIX; CO3JaHHC
MOJIENIU JIMHEHHOU
perpeccun Ha Python ¢
IMOMOIILI0 OMOINOTEK
Pandas, NumPy u
Sklearn

Ananumuyeckas: — aHanmu3  pabOTHI
MOJICJIH JINHEHHOU perpeccuu (moaoop
Kod(puImeHToB JUHEHHOTO
YpaBHEHHS C HECKOJIbKUMHU
MIEPEMEHHBIMH); aHanu3 3ajad,
NPECTaBICHHBIX YUUTENIEM, BBIOOD U3
HUX 3aJa4 perpeccuu; 3aJaHue Ha
aHanu3 rpauKOB M BHIOOP W3 HHUX
TOT'0, KOTOPBI COOTBETCTBYET MOJIEIH
JIMHEWHON perpeccuu; aHalu3
ToueuHblX Tpadukjd u BbIOOp cpeau
HUX Habopa MaHHBIX, MOAXOAIINX
itie: pelIeHns 3aJayd  JIMHEMHOMN
perpeccum; co3/1aHue MOJIeTTH
MalmHHOro ooy4enus Ha Python.
Ilpakmuyeckan: pemenue 3amad (U3
IPE/JCTaBICHHBIX YUUTENEeM 33/1a4) Ha
BBIOOD Habopa JTAHHBIX (mo
rpadukam), MOIXOJISIIINX IS
peuenust 3a7a4n JIMHENHOMN
perpeccum; co3/1aHue MOJIeNTN
MalMHHOTO o00ydyenust Ha Python:
MOJENIb  MpeJICKa3aHus IIeH  Ha
KBapTHPHl B 3aBUCUMOCTH  OT
Pa3IMYHBIX TAPAMETPOB.
KommyHnukayuonnasn:  ydactue  BO
(bpoHTATBLHOM 00CYKIEHUH OCHOBHBIX
BOIIPOCOB TEMbI — JIMHEIHAS (QYHKIIHS
U JTUHEWHOE ypaBHEHUE, KOTOPHIE yiKe
U3yJaIUCh B Kypce MaTeMaTHKH;
oOcyxieHue 3a/1a4 1o rpapukam.
Peghnexcuenaa: 3amonmHeHue  JTUCTa
pediiekcuu B KOHIIE YpoKa

4.5

Henunelinrie
3aBHCHUMOCTH

Co3nanue, oOydyeHue W
OLICHKA MOJICTIH

Ananumuyeckas: CO3JaHUE MOJEIU
JIMHEMHON perpeccuu Ha OCHOBaHUHU




JIMHEWHON perpeccuu,
BU3yalIM3alUsi  JaHHbBIX
Ha Python; HenuHeliHbIe
byHKIHH, rpaduku
byHKIHH;
MOJIMHOMHAIIbHOE
npeoOpa3oBaHue
JIMHEHOM perpeccuun

MPOCTOM  TaOIUITBI
3apIurarax
HAXOIAIIUXCS Ha
JIOJDKHOCTSIX ; HaITMCaHue KOJ1a.
Ilpaxmuueckas: penieHWe 3a1ad Ha

C JaHHBIMH O
COTPYAHUKOB,
pa3HbIX

co3JaHue MOJIETIN JIMHEHHOU
perpeccu, OTBEThI Ha  BOIPOCHI
yuntens  (MOBTOpEHHWE  Marepuaia

MaTeMaTHKH); BBIIIOJIHCHHUEC 3aJaHus
Ha IMOJIMHOMUAJIbHYIO perpeccuro,
HalmuCaHue Koda I HOpCACKa3aHuAg

3HAYCHUST  HOBOM  MOJEIBIO U
MOCTPOCHHE  TPaUKOB  UCXOIHBIX
JTAHHBIX U MOJICIIH.

KommyHnukayuonnaa:  ydactue  BO

¢bpoHTaNbHOM OOCYKIEHUU, OTBETHI
Ha BOMPOCHI YUUTEIIS.
Pegrexcuenas: 3amonHeHue
pedaexkcun B KOHIE ypOKa

JIUCTa

4.6 Knaccudukanus. | Knaccudukanus, Ananumuueckas: TOUCK OTBETOB Ha
Jloructuueckass | JOTHCTHYECKAs MpOOJIEeMHBIC BONPOCHI W PEHICHHE
perpeccust perpeccusi,  JHHEWHBIN | 3a[a4 Ha 3Tarne 2 ypoka.

Kiaccuukarop, Ilpaxkmuueckas: OTBETHI HAa BOIIPOCHI,
THIEePIUIOCKOCTD, noxoop IPUMEPOB 3aaq
OuHapHas KJIAaCCU(UKALINN; OTBETHI Ha
KIaccupuKanus, npoOJieMHbIE BOIPOCHI npu
MYJIBTHKIIACCOBAS OOBSCHEHUH  HOBOTO  MaTepHalIa;
KIIacCU(pUKALIUS; pelieHrne 3aJad  Ha  3aKperieHHe
JUHEHHOE  ypaBHEHHE, | HOBOIO Marepuajia Mo TeMe; yJ4acThe
K03 pULIHEHTHI BO (poHTaNbHOW paboTe Ha sTtamne 3
JIMHEMHOTO  ypaBHEHMS, | ypoKa.

pacmooKeHue Touku | Kommynuxayuonnas:  y4acTue B
OTHOCHUTEIIGHO  TPSMOH, | OOCY)KICHHM TecTa M  OCHOBHBIX
OTCTYM 00BEKTa; | MOHATUN TEMBI; OTBETHI Ha BOIPOCHI
co3maHue, OOy4YeHWe W | yUUTETIs.

OIICHKA Monenu | Peghrexcusnas: 3anioTHEHUE TUCTA
JIOTUCTHYCCKOMN pedIiekcHu B KOHIIE ypoKa

perpeccun

4.7 Knaccudukanus. | Matpuiia omuo6oK, Ananumuueckas: TOUCK OTBETOB Ha
Jloructuueckass | METPHKH KayecTBa BONIPOCHI YUHTES TIPH OOCYKICHHUH
perpeccust JIOTUCTHYECKOMN METPUK  KayecTBa  JIOTHCTUYECKOU

perpeccuu, MoJIeNb perpeccun; CaMOCTOSITEIIbHOE
JIOTUCTHYECKOMN COCTaBIIEHUE MOJICIH JIOTHCTUYECKOU
perpeccun Ha Python perpeccuu TUTSI TIpeICKa3aHus

BEpOSTHOCTH B Omwkaimme 10 ner
UIIEMUYECKONH OO0JIe3HH cepama o
Pa3IUYHBIM NIPU3HAKAM.

Ilpakmuueckas: OTBETbl Ha BOIPOCHI
YUUTENS; CaMOCTOSITENIbHOE
COCTaBJICHUE MOJEIH JIOTUCTHYECKON




perpeccuu TUTST MpeICKa3aHus
BEpOSATHOCTH B Ommmkaimue 10 jer
UIIEMUYECKONM OO0JIe3HH cepala o
Pa3IMYHBIM NIPU3HAKAM.
KommyHnukayuonnasa:  ydactue  BO
(pOHTAIBHOM  OOCYXXKJICHHH METPUK
Ka4yecTBa JIOTUCTHYECKON PErpecCcHH;
Pedghnexcuenas: 3anonnenue aucta
peduiekcun B KOHIIE ypOKa

4.8

HepeBbst
pewenuii. Yactb
1

epeBo penienuit,
AJIEMEHTHI JIEPEBHECB
(KOpeHb, JTUCTHA),
rIIyOMHa JIepeBa, KaJHbII
AITOPUTM, aTPpUOYT
pazOueHus ; PHTPOI U,
dopmyna llennona,
BEPOSITHOCTh, KPUTEPUI
JKuHU

Ananumuyeckas: TOWCK OTBETOB Ha
BOMPOCHl YYHUTENA MpPH OOCYXKICHUU
METPUK  KayecTBa  JIOTMCTUYECKOM
perpeccuy; CaMOCTOSITENIbHOE
COCTaBIIEHUE MOJICIH JIOTHCTUYECKOM
perpeccuu JUISt IIpeICKa3aHus
BEpOSATHOCTH B Ommmkaimue 10 et
UIIEMUYECKONM OO0JIe3HH cepala o
pa3IMYHBIM MPU3HAKAM.
Ilpaxmuueckas: OTBETbI Ha BOIIPOCHI
YUUTENS; CaMOCTOSITENIbHOE
COCTaBJIEHUE MOJIEIH JIOTMCTUYECKOU
perpeccuu TUTSE MpeICKa3aHus
BEpOATHOCTH B Omwxkaimme 10 ner
UIIEeMUYEcKO Oosie3HH cepaua 1o
pa3IMYHbIM NIPU3HAKAM
Kommynuxayuonnas:  ydactue  BO
(GpoHTaNbHOM OOCYXIEHUH METPHUK
KaueCcTBa JIOTUCTUYECKON PETPECCHH;
Peghnexcuenas: 3anonHenue aucra
pediiekcuu B KOHIE ypoKa

4.9

JepeBbs
peennit. Yactb
2

Ananumuveckasi: COCTaBIICHUE
aITOpUTMa TPUHATUSA pelieHuid (Ha
IpUMepe WIrpbl); aHaIU3 y4eOHBIX
IPUMEPOB JIEPEBA PELICHUH.
Ilpakmuyeckasn: ydacTue B WUTpe Ha
aHaJm3 alropuT™Ma TIPUHSITHS
pelieHnii ¢ TOMOUIbIO  JEPEBHEB,
WCCIIC/IOBAaHHE KpUTEPHEB
3¢ (heKTUBHOCTH pa3oueHus Ha
pUMepax.

Kommynuxayuonnas: o0CyXJieHHe
NpA  BBINIOJHEHWH  3aJaHuid B
MHUKpPOTpYIIE; OTBETHl Ha BOIPOCHI
yuHTeNsA. YdyacThe BO (POHTAIBLHOM
00CyXIeHUH.

Peghnexcuenas: 3anonnenue nucta
pediiekcuu B KOHIIE YpoKa

4.10

[Ipoekt
«Pemenne

MarmmmaHoe o0ydeHue ¢
YUUTCIIEM, 3a1ada

Ananumuueckas. BBI60p MCETOI0B
peliCHUs 3a1a4u.




3aJa4u K.HaCCI/I(pI/IKaI_[I/II/I, HpaKmMUQCKa}Z.' BBITIOJIHCHUC

KJaccCupUKaUU | METPUKH OLIEHKU MPAKTUYECKOT0 3aJaHus 110 CO3AaHUIO

» KauecTBa MOJIEJTM MAITUHHOTO 00Y4YCHUS
KJaccupukauuu; Tansl | Peghnexcusnas: B Xolie IOJABEICHUS
pa3paboTKu MOAEIU WUTOTOB CO3JIaHUS ¥ OOYUICHHS MOJCIN
MalIuHHOTO 00Y4YeHHUS, MO.

aHAJIU3 TaHHBIX,
co3/laHue U 00ydYeHHE
MO/JICJIH,

ornieHka 3¢ (HEKTUBHOCTH
paboThHI MOJIENH

Pa3nes 1. BBeneHne B MCKYCCTBEHHbIN HHTE/IEKT
VYuamuecss AOKHBI 3HAaTh MOHATHE HMHGQOpMAIMM, pa3iuyue MeXAy MOHATHIMU

«uH(pOPMAIHSY, «TaHHBICY.

VYuamuecs 10JIKHbI YMETb:

NPUBOIUTH PUMEPHI HH(POPMAIIMOHHBIX MTPOIECCOB B IPUPOAE, OOIIECTBE, TEXHUYECKHIX
cucreMax;

CTPYKTYpUpPOBaTh MH(OPMAIMIO, BBIIEIATH OCHOBHBIE MOHATUS M B3aUMOCBS3U MEXKIY
HUMH.

Pa3nes 2. AHaJIM3 JaHHBIX B 3JIeKTPOHHBIX Ta0IHIIAX

VYuamuecs 10JKHbI 3HATh:

BO3MO>KHOCTH 3JIEKTPOHHBIX TaOJIMIL JUIsl XpaHEHUs, aHAJIW3a U IPEJICTABICHUS JaHHBIX;
VYuyamuecs 10JIKHbI YMETb:

BBOJMTH U PEIaKTUPOBATh JaHHBIE B DJIEKTPOHHBIX TA0JINIAX;

BBITOJIHATh BBIYUCIEHHS C MOMOIIBIO 3JEKTPOHHBIX TAONUI], MPEACTaBIATh JaHHbIE B
BU/JIE IMarpaMM U rpauKoB.

Pa3nes 3. OcHoBbl nporpammupoBannst Ha Python

VYyamuecs 10IKHBI 3HATh:

MIOHSITHSL «AJITOPUTMY, «UCIIOJIHUTENbY, «CUCTEMA KOMAH] UCIIOJTHUTEIL»;

OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CIEI0BAaHUE, BETBJICHUE, IUKII;

peanau3alMio  OCHOBHBIX  aJITOPUTMHMUYECKHX  CTPYKTYp B  BBIOpDAaHHOM  SI3bIKE
IPOrpaMMHUPOBAHUS.

VYyamuecs TOIKHBI YMETB!

COCTaBJIAITh AJNTOPUTMBI JUISl pEIIeHHs NPOCTBIX 3ajad B CIOBecHOW (opme, Ha
QITOPUTMUYECKOM SI3bIKE U Ha BBIOPAHHOM $I3bIKE MPOTrPaMMHUPOBAHHUS;

BBITMOJHATH TPACCUPOBKY aJITOPUTMA;

[IPOrPaMMUPOBATh  HECJIOXKHBIE JIMHEWHBIE, Pa3BETBIAIOLNIMECS M LUKINYECKUE
ITOPUTMBI Ha BEIOPAaHHOM SI3bIKE TPOTPaMMHUPOBAHHUS.

Pa3nen 4. Anaan3 nannbix Ha Python

VYyamuecs 10IKHBI 3HATh:

HOHATUS  «MOJIENb», «UH(QOPMALMOHHAs MOJIENb», «MaTeMaTHUecKass MOJEIby,
«JJaHHBIE», «OOJbIINE JaHHBIEY, «CTATUCTHKAY, «OMHUCATENIbHAs CTAaTUCTUKAY;

3TaIbl pa3pabOTKU U UCCIIEAOBAHUS KOMIIBIOTEPHONW MaTeMaTHYECKOW MOJIEIH.
VYyamuecs 10KHbI YMETh:

pean30BbIBaTh BBIYMCIICHUS ONMCATEIbHON CTaTUCTUKY;

CTPOUTH U UCCIEIOBATh MPOCTHIE KOMITbIOTEPHbIE HH()OPMALIMOHHBIE MOJIEIH.

Pa3nes 12. Beenenue B MammuHoe o0ydenue Ha Python

VYyamuecs A0JKHBI 3HATh:

KJIacCU(UKALIMIO METOI0B MAIIIMHHOTO 00yUeHMS;

OCHOBHBIE aJITOPUTMBI O0YUEHHUS C YUUTEIIEM .



anumec;l AOJIKHBI YMCTh!:
® CO3JaBaTh PErp€CCUOHHBIC MOICIIN,
® BBIIIOJHATH IIPOTHO3UPOBAHUC.

Copaepxxanue Kypca

B »TOM pasnene conepkKUTCA TEMAaTHYECKOE IJIAHUPOBAaHUE U NEPEYEHb IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHMS NpOrpamMmbl (UTOrOB M3Y4EHMs OTAENbHbIX TeM). [lpuBonsdrcs nsa
BapHUaHTa IUIAHUPOBaHMs 3aHATUH. [lepBbIii BapuaHT paccumTaH Ha MMHHUMAJIbHBIA Yy4eOHBIN
iad. Bropoii BapuanT paccunTa Ha pacIIMPEHHBIA y4eOHBIN TUIaH.

IlepBoii TOMOIHUTEIBHON LIEJIBIO U3YYEHUS PACIIUPEHHOIO Kypca SIBJISIETCS JOCTHKEHHE
OOJIBIIMHCTBOM YYAIIMXCSl TOBBIIICHHOTO (IPOJYKTHBHOTO) YPOBHS OCBOEHHUS Y4eOHOTO
MaTepuaia.

BTopoii 1ONOJHUATEIBHON L0 U3YYEHHS PACIIMPEHHOIO Kypca SBIIAETCS MOArOTOBKA
y4aluxcs K OJIMMIMaiaM, KOHKypcaM B 00JIaCTH aHaIK3a JaHHbIX M MAIIMHHOTO 00yYEeHHUS.

JlononHuTenbHOE yueOHOE BpeMs B DACIIMPEHHOM BapHaHTE Kypca B OCHOBHOM
oThaercs mpakTuyeckoi padore. IIpu pacmmpeHHOM BapuaHTe yueOHOTO IulaHa OoJblIas 4YacTh
(uu Bce) 3a/1aHuil MOKET BBIIOJIHATHCS BO BPEMsI YPOKOB 101 PYKOBOJICTBOM YUUTEJIS.

IlepeueHp mIaHUPYEMBIX PE3YJIBTATOB OCBOCHHS IIPOIPAMMBI SIBISETCS €OUHBIM KaK JJIs
MUHHMAaJIbHOTO, TaK W JUIA YIrIIyOJEHHOro BapuaHTa y4eOHOro IUIaHMpoBaHWA. Paznmuune
JIOJDKHO TIPOSIBUTHCS B CTENEHM INIyOMHBI M KauecTBa OCBOCHUS TEOPETUYECKOro MaTepuaia u
IIOJIy4EHHBIX IIPAKTUYECKUX HABBIKOB.

TemaTH4eckoe nJaHupoBanue 9 kiace (2 yaca B HeJleJio)

Ne Tema Kou. JlaTa
4yacos
BBenenue B HCKYCCTBEHHbBIH MHTEJIEKT
1 | BeeaeHue B UCKYCCTBEHHBIA HHTEIJIEKT 14
2 | Ponb uCKyCCTBEHHOIO MHTEIJIEKTA B KHU3HH YEJIOBEKA: ITHKA U 14
peryJIupoBaHUH
Hroro mo pasneny 24
OcHoBbI nporpammuposanus Ha Python
3 | Anroputmsl U ucrionHUTEH. CIIOCOOBI 3aIMCH aJITOPUTMOB lu
4 | O0mue cBeneHMs O sI3bIKe TporpaMmupoBanus Python lu
5 | Opranu3anus BBOJa U BbIBOJA TaHHBIX la
6 | AnropuTMHuecKas KOHCTPYKIHS «CIIETOBaHUE» lu
7 | IlporpammupoBaHue JINHEHHBIX aITOPUTMOB la
8 | AnroputTMHuecKas KOHCTPYKIIHMS «BETBICHUE» lu
9 | INomHas ¢opma BETBICHUS lqa
10 | [IporpammupoBaHue pa3BETBISIOMUXCSA AITOPUTMOB. Y CIIOBHBIN lu
orepaTop
11 | IIpocTble U cocTaBHBIE YCIOBUS lu
12 | AnroputMHuYecKast KOHCTPYKIIHS «ITOBTOPEHHUE. la
IIporpaMMupoBaHue HUKIIOB C 3alaHHBIM YCIIOBUEM IPOAOKEHUS
paboThI
13 | I[IporpaMMupoBaHue LUKJIOB C 331aHHBIM YHCJIOM MOBTOPEHUH 1y
14 | IIpoexT «Pa3nnyHble BapuaHTHI IPOrPaMMHUPOBAHHUS lu
LUKINYECKOTO aITOPUTMa
15 | IIpoexT «Havana nporpaMMupOBaHuUs» 14
HToro no pazneny 134
AHanu3 1aHHbIX Ha Python




16 | Hayka o manabIX. CTPYKTYPBI TaHHBIX la
17 | Pabora co criuckamu Python lu
18 | bubnuorexu Python. bu6ianoreka Pandas lu
19 | Crpykryps! gannsix B Pandas lu
20 | Crpykrypa manusix Dataframe lu
21 | bazoBele onepanuu ¢ HaboOpaMu JaHHBIX 1u
22 | OnucarenpHasi CTATUCTUKA 14
23 | Busyanu3sanus 1aHHBIX lg
24 | Tlpoekt «MccnenoBanue manHbIXy». Yacts | 1u
25 | IIpoekt «MccnenoBanue nanHbIx». YacTtp 2 lua
26 | IIpoekt «Python must Data Science» (O600menHue u 14
CHCTEMAaTH3allMsi OCHOBHBIX MOHSITHI TEMBbI)
Hroro nmo pazgeay 11y
BBenenue B MmamuHHoe o0yuyeHue Ha Python
27 | IloHatue u BUABI MAIIMHHOTO O0YYEeHHUS 1
28 | Ananu3 u BU3yanu3anus JaHHbIX Ha Python (moBTopenue) lu
29 | bubiuoTeKu MAIIMHHOTO O0YYEeHHS lu
30 | JIuneitnas perpeccus lua
31 | HenuHeiiHble 3aBUCUMOCTH lua
32 | Knaccudukanus. Jloructuaeckas perpeccus lua
33 | lepeBbs pelieHui. lua
34 | Tlpoekt «PemeHue 3a1auu KiaacCuGUKAITAN» 1
Hroro no pazaeay 8u
UTOro 34y

Opranu3annoHHO-Nearoru4ecKye yCJa0BHUs peajin3anum Kypca
Jns  peanusaiuu  Kypca Ha OCHOBE MPOTPpaMMbl  HEOOXOAUMO HAJIUYWE CISAYIOIIHNX
KOMITOHEHTOB:
® KOMIIBIOTEPHI, PACIIOJIOKEHHbIE B KOMIIBIOTEPHOM KJIacCe€ M KOMIIBIOTEpHOE pabouee
MECTO YUUTEJIs, MOAKIIOUEHHbIE K ceTH MHTepHeT, MPOeKIIMOHHOE 000PY0BaHUE;
® THUIOBOE TMPOrpaMMHOE oOOecliedeHue, MpPUMEHsIeMoe  0011e00pa3oBaTEIHbHBIMU
OpTraHHU3aIIsIMHU;
e uHTerpupoBaHHas cpeza pazpabotku (IDE) mis Python;
e Jupyter Notebooks.

D®opMbI aTTECTALMHU

Bce paznensl mpenanosiaraioT BBINOJHEHHE W 3allUTy NMPoeKToB. [IpoekThl mo cBoeit
JUIAaKTUYECKOM CYIIHOCTH HaleleHbl Ha (OPMHpPOBAHHE CHOCOOHOCTEH, MO3BOJISIOIIUX
3¢ (deKTUBHO JeMCTBOBATh B pealbHOM KU3HEHHOW cuTyauuu. O6nagas UMM, ydamuecs MOTyT
aIalITUPOBAThCS K U3MEHSIOUIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYAIUX,
paboTaTh B KOMaH €.

[Tpu paboTe Haj MPOEKTOM MOSBISAETCS UCKIIOUUTENbHAS BO3MOXKHOCTh (POPMHUPOBAHUS
y ydammxcs KOMIIETEHTHOCTH pa3pellieHus] mpobiieM (ITOCKOJIbKY 00s3aTelbHBIM YCIOBUEM
peanu3aly METoJa MPOEKTOB B LIKOJIE SBJISAETCS PELIeHHE YYalllUMCS COOCTBEHHBIX MpobieM
CpPEeICTBAaMHU TMPOEKTa), a TakKe OCBOEHHE CIOCOOOB JAESTEIbHOCTH, COCTABIISIFOIINX
KOMMYHHUKATHBHYIO 1 HH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

Kaxxnprit mpoekT mpesmnosaraeT MmojydeHue Kakoro-nubo mpoaykra. B mpemmaraembix
IIPOEKTax 3TO MPOrpaMMHBIN IPOAYKT, pELIAIOIINM Ty UM UHYIO 33]a4dy.

Takue npoektsl kak «MccnenoBanue naHHbix», «Python ans Data Sciencey», «Permenue
3aJauu KJacCu(UKAUN» SBISIOTCS MEXKIPEIMETHBIMH, B OTJINYHE OT MOHOIPOEKTOB, YaCTHYHO



BBITIOJIHAIOTCS BO BHEYPOUHOE BpeMs M IOJ PYKOBOACTBOM HECKOJIBKMX CIIELUAINCTOB B
pasinyHbIX O00JacTsIX 3HaHusA. Takue NpPOeKTbl TPeOYT OuYeHb KBATU(PHUIMPOBAHHON
KOOpJMHALIMM CO CTOPOHBI CHEIUAINCTOB M CIIaXXEHHOW pabOThl MHOIMX TBOPYECKUX TPYIIIL.
MexnpeaMeTHble MPOEKTHI MOTYT OBITh Kak HEOOJBIIMMH, 3aTParuBaIOLIMMHU JBa-TPU
npeaMeTa, Tak W HalpaBICHHBIMH Ha PELICHHE JAOCTATOYHO CIOXKHBIX HpoOieM, TpeOyIommx
coJiepKaTeNbHOM HHTErpalluu MHOTUX 00JacTel 3HaHHUS.



