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PabGouasi nporpamma
4 7 kyacea

€ HCIOJIb30BaHUeM 00opynoBaHus « MHKeHepHbIH KJIacc»

IMosicHUTEIBLHASA 3aIIUCKA

[Iporpamma kypca «ICKyCCTBEHHBIM MHTEIJIEKT) COCTABJICHA JUIsl 7 KJlacca B COOTBETCTBUU
¢ tpeboBanusimMu OI'OC ocHOBHOTO 00mIETO 0OpazoBanus (mpuka3z MunnpocsemeHus Ne 287 ot
31 masg 2021 r.), ¢ y4eTOM NPEEeMCTBEHHOCTU IPOrpaMM HadyajJbHOTO, OCHOBHOIO U CPEIHET0
obuiero oOpaszoBanus. [Iporpamma mnpeaHasHaueHa s MPOJOJDKEHHS OOy4YeHHs OCHOBaM
HCKYCCTBEHHOTO HMHTEJUIEKTa M OpPHUEHTHUPOBAaHA Ha aHalIW3 JaHHBIX, BBEJICHHE B MAalIMHHOE
0o0y4eHHe Ha YrIyOJICHHOM ypOBHE. 3a TMOCIEIHHUE JECATUIIETHUS BO MHOTHUX O0JIACTSX HAYKH U
MHIYCTPUHU CTaJIM HAKaIUIUBAThCs 0O0JIbIINE 0OBEMBI JAaHHBIX, a TAK)KE CTAJIM PA3BUBATHCS METObI
MalIMHHOTO O0Y4€HHs, MO3BOJISIONINE HM3BJIEKaTh U3 OTUX JAHHBIX 3HAHHUS M IKOHOMHUYECKYIO
MOJIB3Y.

EnunbiM comepikaHueM KypcoB 0a30BOro M yriryOJ€HHOTO YPOBHEW SIBISIFOTCSI OCHOBBI
nporpammupoBanus Ha Python, amamu3 nanueix Ha Python. [l yrmyOmeHHOTO ypOBHSA
MpOrpaMMOl MPETyCMOTPEHO BBEJCHUE B MAIIMHHOE oOydeHue Ha Python. OcHoBomonararomieit
TeMOU SIBIIAETCS BBEACHHE B MporpammupoBanue Ha Python. CdhopmupoBaHHBIC y ydalIuxcs
3HAHUS U YMEHHsI B 001acTu nporpaMmupoBanus Ha Python OynyT B qanbHeHIeM HCTIOIb30BaHbI
MpU U3YYEHUU aHalM3a JaHHBIX Ha CTYMEHU OCHOBHOrO OOIIero oOpa3oBaHHUs M MalIMHHOIO
oOyueHusi Ha CTyNeHU cpeaHero ooOmero oOpasoBanus. Data Science — onHa U3 cambIxX
MIPOrPECCUBHBIX 00JIacTeil B MpOrpaMMUpOBaHUU cerojHs, a Python — camblii monynsipHblid u
pacnpoCTpaHEHHBIN S3bIK, UCIOIb3YEMbIH Ui aHaiu3a JaHHbIX. He yaUBUTENbHO, 4TO ABE 3TH
obnacTu 3HAHUW AaKTHUBHO H3YYAIOTCA M MPUMEHSIOTCS CHEIHAIMCTaMU JUIsl MOCTPOCHHUS
MIPEIMKTUBHBIX MOJIEJIeH, BU3yaIn3allii U paboThI ¢ JaHHBIMU. Kypc MO3BOJMT y4aluMcsi OCBOUTH
OCHOBHBIE MHCTPYMEHTHI pa0OThI M IPUCTYIUTH K IOCTPOCHUIO MOJieNiel U paboTe ¢ JaHHbIMH. B
X0JIe OCBOCHHUA Y4eOHOro MaTepuana Kypca y ydamuxcs GOpMHUpPYeTCs YCTOMUMBBIN MHTEpeC K
M3YYEHHUIO JAaHHOW TeMBbI U 3aKJIapIBaeTcs 0a3a 11 MpoA0DKEHUS U3YUeHHUS METOI0B MAllTHHHOTO
oOyueHus Ha CTYIIEHH CPEeIHEro 0011ero oopa3oBaHusl.

[Iporpamma paspaboTaHa B COOTBETCTBUM C OJHUM M3 AMJAKTUYECKUX MPUHIUIOB —
MPUHLHUIIOM MpeeMcTBeHHOCTU. ColepkaHue NporpaMMbl HaxXOJUTCS B TECHOM CBS3M C
MaTepuaaoM Ui HA4YaJbHOTO OOIIero oOpa3oBaHUsA, a TaKKe SBISAETCS HEOOXOTUMBIM s
MOCIIENYIONIET0 HU3YyYEHHsI Ha CTYNEHU CpeJHEro oOIero oOpa3oBaHUS. DTO — JIMHUS S3bIKa

nporpaMMUupOBaHUA PythOl’l, OCBOCHHEC KOTOPOTO HAYMWHACTCA B OCHOBHOH IKOJIC, U CKBO3Hasd



JIMHUA MAallIUHHOT'O O6y‘l€HI/I$I, OCBOCHHEC KOTOPOI'0 HAYMHACTCA HA MPOINCACBTUYICCKOM YPOBHC B
HA4aJIbHOW M OCHOBHOM IIKOJIE U IIPOJIOJHKAETCA JTAJIEE B CPEIHEN IIKOJIE.

K 3aBepmienuto oOy4deHus 1Mo MporpaMMe ydaliuecs TOJDKHbI MOHHMATh aKTyaJbHOCTh
aHaJl3a JAHHBIX, €r0 OCHOBHBIE 0O0JIACTM TNPUMEHEHHUS M MeTOoIbl peanusauuu. lIporpamma
MPEIoJIaraeT, YT0 y ydammxcsi Oyner copMUpOBAaHO IEIOCTHOE TPEACTaBICHHE 00 aHAn3e
JTAHHBIX, pealii3allii METO/I0B aHaJIM3a IAaHHBIX Ha s3bike Python, ero cdepax mpumeneHus.

JlanHblil Kypc omupaeTcss Ha (pyHIaMEHTaJIbHbIE NUIAKTUUYECKUE MPHUHIMUIbBI, TaKHE KaK
MPAKTUKO-OPUCHTUPOBAHHOCTb, HAYYHOCTh UM AOCTYIMHOCTH, HEJIOCTHOCTH W HCHOPCPBIBHOCTHL, a
TAaK)K€ HHHOBAIIMOHHBIC MECTOIbI npo6neMHo-pa33HBa10mer0 1 CMCHIaHHOI'O O6y‘IeHI/I$I,
MPOTPAMMHO-TIPOCKTHOTO M HCCIEOBATEIBCKOTO TOAXO0J0B. B KOHIIE KaXJ0ro ypoka
MNPUCYTCTBYIOT BOIIPOCHI W 3aJaHHA, MHOI'HEC U3 KOTOPBIX OPHCHTHPOBAHBI Ha KOJUJICKTHBHOC
00CyX/IeHHE, TMCKYCCHUU, BRIPAOOTKY KOJUICKTUBHOTO MHEHHSI.

Oco060€e MecTo B peaiM3aliii MPOoTrpaMMBbl OTBOJIUTCS BUJICOJICKIINAM, OHJIAMH-PECypcaM,
TpeHaxepam. Bce 310 co3zmaer HeoOXoaAuMBbIe YCIOBUS ISl (HOPMUPOBAHUS CAMOCTOSITEIIBHOCTH B
IUIAHUPOBAaHUM Y4eOHOW JESATeNbHOCTH, B OpraHu3alud y4eOHOTrO COTpYIAHHMYECTBA, B
pacrmpeiefieHud poJie MpH pelieHur y4deOHBIX 3amad W mpooOseM. HeoThemiemoil dacTbio
MIPOrPaMMBI SIBJISIETCS MPOEKTHASL IS TEILHOCTH 00yYaIOITHXCS.

W3ydeHne pa3muyHBIX aClEKTOB aHajIM3a JAHHBIX MO3BOJUT CPOPMHUPOBATH y YUALIUXCS
CIOCOOHOCTh K AaHAJUTHYECKOW U TPOTHOCTUYECKOW aearenbHOcTH. [lonck oTBeTOB Ha
poOJIeMHbIE BOIPOCHI, pelIeHne MPOOIEeMHBIX U UCCIIEIOBATENbCKUX 3aJaHUN, HHTETPUPOBAHHBIX
B COoJep:KaHKe, HallPaBJICHO Ha (JOPMUPOBAHUE Y YUAIIUXCS LIETOCTHOTO CUCTEMHOTO MBIIIICHHUS,
KOTOpOE MO3BOJIUT UM OIIEHUTH CHOPMUPOBAHHBIN KPYT MOCTOSIHHBIX MHTEPECOB U OCYIIECTBUTH
OCO3HAHHBIM BbBIOOP JajbHelmeld o00pa3oBaTENbHOW TPAEKTOPUU U  MPOGEcCHOHATBHOTO
CaMOOTIPEICICHUSI.

Heab u 3agaum Kypca. ['1aBHas nenb Kypca — AaTh ydamumcs 0a30Boe MPECTaBICHUE
00 aHanM3e JaHHBIX U peali3alii OCHOBHBIX METOJIOB aHANM3a JAaHHBIX M MAIIMHHOTO O0yYeHHS
Ha s3pike Python, mo3HaKOMHTH C TEPMHUHOJIOTHEH MCKYCCTBEHHOTO HWHTENIEKTa M HAY4YHTh
MIPUMEHATh HEKOTOPBIE U3 €r0 METOJIOB JUIsl PELIEHUs MPAKTUUECKHUX 3a/1a4.

HeneBass ayauropusi Kypca. YuallMecsa 7/ KJjlacCoB 06Le0o6pasdoBaTesibHbIX

LLIKOJT.

Mecto kypca «VCKycCTBEHHBI MHTEIEKT» B Y4eOHOM IUIaHE. YPOKH Kypca
«VICKyCCTBEHHBIN MHTEIIEKT» IPOBOJUTHCSA B 7 KJIACCE B KAYECTBE BHEYPOUYHOM JEATEIBHOCTH

(Bo3MokHbIEe (hOPMBI: (haKyIbTATUB, KPYKOK U Tpoyee).



IleHHOCTHBIC OPHEHTHPBI COACPKAHUSA M PeaJTU3aLUU POrPAMMBI

Conepxanue IporpaMMbl HOCUT MEXIUCHUIUIMHAPHBIN XapakTep. EcrecTBeHHbIM 00pazom
BBITJIITUT €r0 BO3MOXHAsI MHTErpalys ¢ TUCUUILUIMHAMU IpeaMeTHON obnactu «Martemaruka u
nHpopMaTUKa». Pa3BUTHE JIOTHYECKOTO M aITOPHUTMUYECKOTO MBIIUICHUS, OCYIIECTBISIEMOE Ha
ypOKax IO 3TUM IHCHUIUIMHAM, CIYKUT 3amade (OpMHPOBaHUS HEOOXOJAWMOW OCHOBBI, Ha
KOTOpO#l B JasibHEWIIEM OyAeT OCYLIECTBJIEH IEepexoj] K MallMHHOMY OOYYEHHIO Ha CTYHNEHU
cpenHero oOmiero oopa3oBaHusl.

Uepes ucnoab30BaHUE PA3IMYHBIX AATACETOB U aHAIM3 JJAHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHHUS yJallluXcsl, IOJy4€HHbIE UMH Ha YpoKax reorpaduu, Gpu3nku, OMOJOTUU U JPYTUX.

HeoTbemnemoii 4acThI0 IPOTpaMMBI SIBJISIETCS peaiu3alys MPOEKTHOTO METOo/1a 00yUeHHUSI.
[IporpamMoli MpeyCMOTPEHO BBITIOJHEHNE TAKUX IPOEKTOB KaK «CTaTUCTUYECKUI METO/T AHAIIA3A
JNaHHBIX», «Pa3nuyHble BapuaHTHl MPOTPAMMHUPOBAHUS IHUKIMYECKOro anroputman, «Hawama
nporpamMmmupoBanusi Ha Python». IIpoekTsl mo cBoel QUAAKTUYECKOM CYIIHOCTH HalleJieHbl Ha
(dbopMupoBaHHe CIIOCOOHOCTEHN, MO3BOJAIONINX 3((HEKTUBHO JEMCTBOBATH B peasIbHOM KU3HEHHOMN
cutyaiuu. OOnajass UMM, ydalquecs MOTYT aJalTUPOBATbCs K M3MEHSIIOIMIMMCS YCIOBHSIM,
OpPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYalUsAX, pabOTaTh B KOMaHE.

IIpu paboTe HaJ MPOEKTOM MOSIBIAETCS UCKIIOUUTEIbHAS BO3MOXKHOCTh (POPMUPOBAHUS Y
y4allUXcsl KOMIIETEHTHOCTH pas3pellieHust mpolieM (IOCKOJbKY 00s3aTeNbHBIM YCIOBHUEM
peanu3any MeToJa MPOEKTOB B IIKOJIE SBJSIETCS PEIICHUE ydJaluMCsl COOCTBEHHBIX IPOOIeM
CpeACTBaMHU IIPOEKTa), a TaKKE OCBOEHHE CHOCOOOB JEATENBHOCTH, COCTaBJISIOLIMX

KOMMYHHKAaTHBHYIO U I/IH(1)OpMaI_II/IOHHy}0 KOMIICTCHTHOCTH.



Ilnanupyembie pe3yibTaTbl 0CBOCHHUS Y4e€0OHOI0 Kypca

®I'OC ycranaBnuBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOSHUS OOYUYAIOITUMUCS OCHOBHOM

00pa3oBaTeNIbHON TPOrpaMMbl  CPEHEro OOIIero oOpa30BaHMS: JHMYHOCTHBIM pe3yJbTaTaM

(Tabnuma 1); MeTanpeIMEeTHBIM pe3yibTaTaM (Tadnuia 2); mpeAMETHBIM pe3yiabTaram (Tabnwuma 3).

Tao6auua 1
JInyHOCTHBIE Pe3yJIbTATHI

Tpe6opanne ®IrOC!

Yem pocTuraercs

JIM4HOCTHBIE PE3yNbTAThI, 00ECTIEYNBAIOLINE
aJlanTalyio 00yJaroIerocs K N3MEHsI0IIUMCS
YCIIOBHUSIM COLMAIIBHOW U IPUPOHOM CpPEIbL:
YMEHHUE Pacro3HaBATh KOHKPETHBIE IPUMEPBI
MTOHATHSA [0 XapaKTEPHBIM ITPU3HAKaM,
BBITIOJTHATH ONEPALHA B COOTBETCTBUH C
OIPENIETICHUEM U TPOCTEUIIMMU CBOMCTBAMHU
MTOHATHSA, KOHKPETU3UPOBATh IIOHATHE
MIpUMEpaMH, UCIOJIb30BaTh MIOHITHE U €T0
CBOMCTBA IIPU PELICHUHM 3a]1a4, a TAKKe
OIIEpUPOBATh TEPMHUHAMU U MPEICTABICHUSIMU B
00J1aCTH KOHUENIHUN YCTOWYMBOIO Pa3BUTHUSA

Pa3nennl

«BBeneHne B MCKYCCTBEHHBIN HHTEIICKT,
«OcHoBBI porpammupoBanus Ha Pythony,
«Ananmu3 nanabix Ha Pythony, «BBenenue B
ManimHHoe o0y4yenue Ha Python»

LleHHOCTH HAyYHOTO TIO3HAHUS:

OBJIJICHUE OCHOBHBIMU HaBBIKAMU
UCCIIEI0OBATEIILCKOM ESITEIIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OTIbITa, HAOJIIOJJCHUH, TIOCTYITKOB H
CTpEMIJICHHE COBEPIICHCTBOBATH ITyTH
JOCTHOKEHUS] HHIAMBHTyaTBHOTO M KOJUICKTHBHOTO
OJIaronoJTyuus

Paznenbr «Ananu3 nanHbix Ha Pythony,
«BBenenue B mammHHOE 00y4yeHHe Ha Pythony

! Tlpukas Munnpocsemenus Ne287 or 31 mas 2021 r.




Tao6auma 2
MeTanpeamMeTHblIe pe3yJabTaThl

Tpedosanne PI'OC

Yem pocTuraercs

YMeHHe caMOCTOSATENBHO INIAHUPOBATh IIyTH
AOCTHMIKCHUSA L CIIU, B TOM YHUCJIC AJIbTCPHATUBHBIC,
0CO3HAHHO BBIOMpaTh Hanboee 3hheKTuBHBIC
crocoObI pelieHrs yueOHbIX U MO3HABATEIbHBIX
3ajad.

[IpoekTHBIE 3a1aHUS

yMeHI/Ie OIICHUBATH HpaBI/IJ'IBHOCTB BBITIOJIHCHU A
y4eOHOM 3a1auu, COOCTBEHHBIE BOBMOKHOCTH €€
pelIeHus.

Paznen «Ananmm3 ganasix Ha Pythony

YMeHue onpenensTh NOHSATHsI, CO3/1aBaTh
0000111eHMS, YCTAaHABINBATh AaHAJIOTHH,
KJIaccu(UIUPOBaTh, YCTAHABIUBATH MPUYNHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKHE
paccyKJIeHHUs, yMO3aKITIOUeHHsI (MHIyKTHBHBIE,
JeTyKTUBHBIC U TI0 aHAJIOTHH) U JIEJIaTh BHIBO/IBI.

Paznen «Ananmm3 ganasix Ha Pythony

YMeHue co3naBath, MPUMEHSTh U
peoOpa3oBhIBATh 3HAKH U CUMBOJIbI, MOJICIIH U
CXEMBI JUISl pelieHus yueOHBIX U MO3HABATEIbHBIX
3a7a4.

Pasznen «Ananus nanusix Ha Python»

dopMHpOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B
obnactu ucnosb3zoBanus UKT (MKT-
KOMITIETEHIIHH ).

Pasznen «Ananus nanusix Ha Python»




Tao6auua 3
IIpenmeTHbIE pe3yJIbTATHI

Tpedosanue PI'OC

Yem pocTuraercs

®opmupoBanue HHHOPMAITHOHHOHN U
AITOPUTMUYECKOH KYIbTYpHI, GOpMUPOBAHHE
IIPEJICTaBICHUS O KOMIIBIOTEPE KaK
YHHUBEPCAJIbHOM YCTPOMCTBE 00pabOTKU
nH(pOopMalUY, pa3BUTHE OCHOBHBIX HAaBBIKOB U
YMEHHI HCTIOIb30BaHUsI KOMITbIOTEPHBIX
YCTPOWCTB.

Pa3znensl
«OcHoBbI porpammupoBanus Ha Python»
«AHanu3 naHabIX Ha Pythony»

dopmupoBaHue NpeAcTaBIeHUss 00 OCHOBHBIX
M3Yy4aeMbIX MOHATHAX (MHPOpMAIHS, aITOPUTM,
MOJIENb) U UX CBOMCTBAX.

Pa3znenbr «OCHOBBI MPOrpaMMHpPOBAHUS Ha
Python», « Ananu3 manubeix Ha Pythony,
«BBenenue B mammHHOE oOyuenue Ha Pythony

Pa3BuTHE aNTOPUTMHYECKOTO MBIIUICHUS,
HE00X0UMOTO 715 PO hHeCCHOHATHHON
NeSITEeIbHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUN COCTABUTD U 3aMHUCATh
QITOPUTM JJIs1 KOHKPETHOTO MCTIOTHUTEIIS;
(dhopmupoBaHHe 3HAHUNH 00 aITOPUTMUYECKHUX
KOHCTPYKIUSX, TIOTHYECKUX 3HAYCHUSIX U
oTepanusix; 3HaKOMCTBO C OJJHUM U3 SI3bIKOB
MIPOrpaMMUPOBAHUS U OCHOBHBIMU
AITOPUTMUYECKUMH CTPYKTYpaMu — JIMHEHHOH,
YCJIOBHOW U [UKINYECKOM.

Paznenbr «Ananu3 nansaeix Ha Pythony,
«OCHOBBI MAIIMHHOTO O0YYCHUS»

dopmupoBaHUEe YMEHUH (HOpMATTU3AIUH U
CTPYKTYpUpPOBaHUs HH(POPMAIUK, yMEHUS
BBIOMPATH CIIOCOO MPE/ICTABIICHUS JAHHBIX B
COOTBETCTBHUH C TIOCTABJICHHOM 3a/1a4yeii
(Tabnubl, cXeMbl, rpaduKy, TUarpaMMsl) ¢
MCIIOJIb30BAHUEM COOTBETCTBYIOIIIUX
MPOrPAaMMHBIX CPEICTB 00PaOOTKU JAHHBIX

Paznenbr «OCHOBBI MPOrpaMMUPOBAHUS Ha
Python», «Ananu3 nanueix Ha Python»,
«BBenenue B MammuHHOe 00y4eHue Ha Pythony

®opMHpOBaHUE HABBIKOB U YMEHUH 6€30I1aCHOTO
U 11e71ecO00pa3HOro MOoBEACHUS MpH padoTe ¢
KOMIBIOTEPHBIMU NPOrpaMMaMHU U B CETH
WuTepHeTr, ymeHHs cOOI0AaTh HOPMBI
MH(GOPMALMOHHOM 3THKH U IIpaBa

Paznen «BBenenue B MCKYCCTBEHHBIN
HHTEIUIEKT)




Y4eOHO-TEeMAaTHYECKH I TJIAH

B paznene npuBoauTCs BapuaHT IUIAHMPOBAHMSL, KOTOPBIM pacCuMTaH Ha YriIyOJIEHHBIH
BapHaHT y4eOHOTO IUIaHa.

[lepBoii TONOJHUATENBHON LENBbI0 U3YyYEHUs PACIIUPEHHOTO Kypca SIBIIAETCS AOCTHKECHHE
OOJIBIIMHCTBOM  yYAIIUXCS MOBBIIIEHHOTO (TIPOJYKTUBHOTO) YPOBHS OCBOEHHS Y4eOHOTO
MaTtepuana. Y4eOHUKH IS ypOBHS 7—9 KIT1accoB 00€CIIEUMBAIOT HEOOXOUMBIH JUISI 3TOTO YUSOHBIN
U IUJTAKTUYECKUI MaTepHall.

BTOpo#l TONOJHATENBHON LENBI0 W3YYEHUS PACIIMPEHHOTO Kypca SBISETCS MOATOTOBKA
yyalxcs K oJUMIIMaiaM, KOHKypcaM B 00JIaCTH aHajdu3a JaHHBIX U MAIIMHHOTO O0y4YeHHUs.

JlononHUTENbHOE YueOHOE BpEMs B paCIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTJIA€TCsI
npakTuueckoit padore. [Ipu pacimupeHHOM BapuaHTe y4eOHOTO TUIaHa OoJIbIasi 4acTh (MJIU BCE)
3aJlaHU MOYKET BBITIOJIHATHCS BO BPEMsI YPOKOB TOJT PyKOBOJICTBOM YUHUTEJISI.

Pa3znuumne 6a30BOro ypoBHs OT yriIyOJIEHHOTO Kypca MpPOSBISETCS B CTENEHH ITyOUHBI U

Ka4ueCTBa OCBOCHUSA TCOPETUICCKOTO MaT€pHraia U MOJTYYCHHBIX ITPAKTUYCCKUX HABBIKOB.



TemaTnyeckoe IUVIAHMPOBAHHE C OIpeJeJeHHEM OCHOBHBIX BHMIOB Y4YeOHOM

ACATCJIBbHOCTHA
Taoauna 4
«McKyCcCTBEeHHBI HHTEJIEKT»
HaumenoBanue Kparkoe Buabl yueOHoii 1esiTeJIbHOCTH
TEeMBI co/ep:KaHue
1.
BBenenune B U1 u MO
1.1 Beenenue B mamuHHOe | [IpornosupoBanue, Ananumuueckas: TIOMCK OTBETOB Ha  BOMPOCHI

o0y4eHue

aHaJu3, o0y4eHue,
JIaHHBIE, MPU3HAKH,
AIITOPHUTM,
HCKYCCTBEHHBII
HUHTCIIJICKT, MAallIMHHOC
obyuenue, data science.

YUHUTENS, CAMOCTOSTEIbHBIN MOMCK MH(POPMAIMH [IPU
pelIeHIH MOCTABIEHHbIX 3a/1aY.

Kommynuxayuonnas: xoMaHaHas pabota, OTBETbl Ha
BOITPOCHI y‘{I/ITeHﬂ, HUI'poBasd MpaKTHUKa.
IIpakmuueckas: yJaactie B urpe, pabora ¢ UTPOBBIM
TPEHAXEPOM.

Pegnexcusnas: peaekcrs METOIOM «6 HUTAID

SI3BIKE
MIPOrpaMMHPOBAHNUS

Python

KOMITHJTUPYEMbIC U
HHTEPIPETHPYEMBbIC
SI3BIKH, IOCTOMHCTBA U
HenmoctaTky Python.
[loHsiTHE TAHHBIX, THITBI
JAHHBIX: IETIBIE,
BEIIICCTBEHHBIC
CTPOKOBBIE.

IloHsiTHE TEpEMEHHOI],
pa3HHIa MEXIY
MIEPEMEHHON U
KOHCTaHTOM.

1.2 Ponb ncKyccTBEHHOTO Otuka U, sTnanoe Ananumuyeckas: TIONCK OTBETOB Ha  BOINPOCHI
HMHTEIIJIEKTa B KU3HU npuMmenenue MU, YUHTENsl, CAMOCTOSTEIbHBIA MOMCK MHPOPMAIMU NIPU
YeJI0BeKa: ITHKA U oTBeTcTBeHHOCTh 1, peLIeHNH OCTABICHHBIX 3a/1a4.
perynupoBaHue perynuposanue M. Kommynukayuonnas: xomannHasi pabora, OTBETHI Ha

BOIIPOCHI YIUTEIIs.
Ilpakmuueckas: pelieHUE Kelca, ydaCTHE B UIPe.
Pecghnexcusnas: oTBETH HA KOHTPOJIBHBIE BOIPOCHI
2.
OcHoOBBI si3bIKa MporpamMmmuposanusi Python

2.1 ANTOpUTMBI U Hcnonnurens, anroput™. | Auarumuueckas: TOUCK OTBETOB Ha  BOIPOCHI
WCTIONTHUTEITH. Crioco0sl 3amucu YUHTENSI, CAMOCTOATEIBHBII MOMCK HHPOPMAIMU TIPH
Crioco0Osl 3amicu aJITOPUTMOB: CJIOBECHBIH, | pEIICHUH MOCTABICHHBIX 3a/au.
aJITOPUTMOB MOCTPOUHBIH, OJIOK- Kommynuxayuonnas: pabora c UTPOBBIM

cXema, IIporpaMma. TPEHAKEPOM.
JIuneitnbli, Ilpakmuueckas: OTBETBI Ha BOIPOCHL, PpELICHUE
Pa3BETBISIIOILINNCS U peiaraeMbIix 3aJaHuN Ha SI3BIKE
LUKIMYECKUI nporpammupoBanus Python.
AJNTOPUTMBL. Pegrexcusnan: 3anonHenue nucra peduiekcun

2.2 OOr1ue cBeneHus o Ucropus si3pika Python, | Anarumuueckas: mnowck OTBETOB Ha  BOIPOCHI

YUHTEISI, CAMOCTOATEIIBHBII OMCK HHPOPMAK TPH
pEIICHNH IOCTaBICHHBIX 3a/1a4.
Kommynukayuonnasn: pabora B komMaHmax u (WITH)

WHINBUAYAIBHO.
Ilpakxmuueckasa: OTBETHI Ha BOMNPOCHL, pPEIICHHUE
TpeIaraeMbIxX 3aJaHUI Ha SI3BIKE

nporpammupoBanus Python.
Peghnexcusnas: 3anomaenne nmcra pediuexcun




2.3

OpFaHI/BaHI/IH BBOJa "
BbIBOJa JAHHBIX

Oynkrus print(),
mpaBmiIa ee
HCIIONB30BaHHSI.
Omnbku pu
UCIIOJIb30BaHUH
¢yHKmy print().

Tune! ganssix: int, float,
str.

[puBeaeHue THITOB C
TIOMOIIIBIO
COOTBETCTBYIOIIHX
¢ynxmii (int(), float(),
str()). @ynknus type().
Oneparop
NPHCBAMBAHUSL.
[paBuna IMEHOBaHUSI
MEePEMEHHBIX.
Oynkuus input(),
npaBuiia ee
HCIIONIB30BAHUSL.
Heo0xomumMocTh
TPHUBEICHUSI
[ETOYHCIICHHBIX TAHHBIX
K THUILy int Hocne BBOJa

Ananumuueckasi: TIONCK OTBETOB Ha  BOIIPOCHI
YUYHTEIsI, CAMOCTOATEIBHBII MOMCK HHPOPMAIMU TIPH
pelIeHNH OCTaBIEHHbIX 33/1a4.

Kommynukayuonnasn: pabora B KOMaH#ax H (WIJIN)
WHVBHAYAIBHO.

Ilpakmuueckas: OTBETHl Ha BOIIPOCHI,
MpeaJiaraeMbIX 3a7laHui Ha
nporpammupoBanus Python.
Pegprexcusnasn: 3anonHenue nucra pedIieKcun

peleHue
SI3bIKE

2.4 AnroputMuyeckast Tuns! nanueix B Python, | Amaasumuueckas: TIOMCK OTBETOB Ha  BOIPOCHI
KOHCTPYKIIUSI apudmernyeckue YUHTENsL, CAMOCTOATEIBHBII MONCK MH(POPMALMU HPH
«CJIEZIOBAHUE» OIEepaTopsl, ICHCTBUSA C | pEIICHUH MTOCTABICHHBIX 3a/ay.

MIepEMEHHBIMU. Kommynuxayuonnasn: pabora B KOMaHAax H (WIJIN)
AnropuT™, BUJIBI WHIUBUAYAIBHO.

aJITOPUTMOB, Ilpakmuueckas: OTBETBl Ha BONpPOCHIL, pEIICHHE
0COOEHHOCTH JIMHEHHOTO | MpeziaraeMbIx 3aJJaHuH Ha SI3BIKE
aJIrOpuTMa, OJIOK-cXeMa. | mporpammupoBanus Python.

brnok-cxema nuneitHoro | PeghrexcusHas: 3anioHeHue JIUcTa peduiekcun
aJNropuT™Ma.

2.5 [IporpammupoBaHue bnok-cxema nuHeliHOTO | AHarumuueckas: TOMCK OTBETOB Ha  BOIPOCHI
JIMHEHHBIX aITOPUTMOB | alropuTMa. YUHTENSI, CAMOCTOATEIBHBII MOMCK HHPOPMAIU TIPH

[IporpammupoBanue peLIeHNH OCTABIECHHbIX 3a/1a.

JMHEHHBIX aITOPUTMOB, | KommyHnukayuonnaa: pabota B KOMaHIaX W (WIN)

apudmernyeckue UHJIUBHIYaIbHO

OIepaTopHl, IepeMeHHbIe | [Ipakmuueckas: OTBETBl HAa BOMPOCHL, pEIICHHE
MpeTaraéMbIxX 3aJlaHuH Ha A3BIKE
nporpammupoBanus Python.
Peghnexcusnas: 3anonmaenne nmcra peduexcun

2.6 AnropuTMudecKast PazpetBistromuiics Ananumuueckas: TIONCK OTBETOB Ha  BOIIPOCHI
KOHCTPYKLIUS aNropuT™, OJIOK-cXemMa YUHUTENs, CAMOCTOSTEIBHBIN MOMCK MH(POPMAIMU MIPU
«""BETBIICHHE) BETBJICHUSI, OIIEPaTOPHI pELIeHIH NOCTABICHHbIX 3a/1a4.

CpaBHCHUSL. Kommynukayuonnasn: pabora B koMaHmax u (WITH)
VYcnoBHbIE oniepaTopsl if, | HHANBHIYATBHO.
if-else, npaBuna 3amucu | [lpakmuueckas: OTBETBl HA BOIPOCH], PELICHUE
YCIIOBHBIX OIIEPaTOPOB. MpeIaraéMbIxX 3aJlaHuH Ha A3BIKE
nporpamMupoBasus Python.
Peghnexcusnas: 3anomaenne nmicra peduexcun
2.7 [Monnas gopma bnok-cxema BeTBNeHUA. | Anaiumuueckas: TIONCK OTBETOB Ha  BOIPOCHI

BCTBJICHUA

ITonHsIl ycIOBHBII
oreparop, npaBuiia
3aIKCH MOJTHOTO
YCIOBHOTO OIlepaTopa

YUHUTEINsI, CAMOCTOSTEIbHBINA MOMCK MH(POPMAIMHN TIPH
peLIeHNH OCTABIEHHbIX 33/1a4.

Kommynukayuonnasn: pabora B KOMaH#ax | (WJIN)
WHIVBHAYAIBHO.




Ilpaxmuueckas: OTBETHI HAa BOIPOCHI,
TpeIaraéMbIx 3aJlaHuH Ha
nporpammupoBanusi Python.
Pegrexcusnasn: 3anonHenue nnucra pedIieKcun

peleHune
SI3BIKE

2.8 [IporpammupoBanue [IporpammupoBanne Ananumuueckasi: TIONCK OTBETOB Ha  BOIPOCHI
Pa3BETBISIFOLIMXCS JIMHEHHBIX QNTOPUTMOB, | y4HTeNns,, caMOCTOSITENBHBII TTOMCK HHPOpMAIU PH
AJITOPUTMOB. apugmMeTHIecKue peLIeHNH OCTaBIEHHBIX 3a/1a4.

YcnoBHBIH ortepaTop orepaTopsl, iepeMenHble | Kommynukayuonnasn: pabora B KOMaHAaX | (W)
WHVBHAYAIBHO.
Ilpakmuueckas: OTBETHl Ha BOIMPOCHL, pEIICHHE
npeIaraeéMbIx 3aJlaHui Ha S3BIKE
nporpammupoBanus Python.
Pegprexcusnasn: 3anonHenue nucra pedIieKcun

2.9 IIpocteie u coctaBHble | PasBeTrBnsromuiics Ananumuueckas: TIOMCK OTBETOB Ha  BOMPOCHI
YCIIOBUS aNropuT™, OJIOK-cXema YUUTENs, CAMOCTOSITEIbHBINA MOMCK MH(POPMAIMU NPU

BETBIICHUSL. peLIeHNH OCTaBJICHHBIX 3a/1a4.

Jlornueckue oneparopsl, | Kommynuxayuonnas: pabota B KoMaHgax W (WMiH)

COCTaBHBIC YCJIOBHS. HWHAWBUIYAJIBHO.

Y ciioBHBIH onepaTop lIpakmuueckas: OTBETbl Ha BOMNPOCHL, pEIICHUE
NpearaeMblix 3aJJaHuH Ha SI3BIKE
nporpammupoBanus Python.
Pegrexcusnas: 3anonnenne nucra pedaekcuu

2.10 AnroputMudeckas Oneparop while B Ananumuyeckas: TIOUCK OTBETOB Ha  BOINPOCHI
KOHCTPYKLIHUS Python, cunrakcuc YUHTENsI, CAMOCTOATENbHBII MOUCK MH(pOPMAIMU IIPH
«TIOBTOPEHUE). orneparopa while pELIEHNH MOCTABICHHBIX 3a/1a4.

[IporpammupoBanue Kommynukayuonnasn: pabora B KOMaHAax H (WIJIN)
IIMKJIOB C 33aJ]aHHBIM WHIUBUIYaJIBHO.
yCIIOBUEM Ilpaxmuueckas: OTBETHl Ha BOIPOCHL, pEIICHUE
HPOROKEHUS PaOOTHI HpeIaraeMbIx 3aJaHui Ha A3bIKE
nporpammupoBanus Python.
Pegprexcusnas: 3anonHenue nucra peduiekcuu

211 [IporpammupoBaHue Oneparop for B Python, | Anarumuueckas: TOUCK OTBETOB Ha  BOIPOCHI
LIUKJIOB C 3aJlaHHBIM ¢ynkuus range(), YUHTENSI, CAMOCTOATENBHBII MOMCK HHPOPMAIU TIPH
YHCIIOM MIOBTOPEHUH CHHTaKCHC (DyHKIIHU PEIICHNH IOCTaBIESHHBIX 3a/a4.

range(). Kommynukayuonnas: padbora B KOMaHAax H (W)
WHIUBUIYaJIBHO.
Ilpaxmuueckas: OTBETBI Ha BOIPOCHL, pEIICHUE
npeIaraeMbIX 3aJjaHHi Ha S3bIKE
nporpammupoBanus Python.
Peghnexcusnas: 3anonmaenne nmcra peduexcun

212 IIpoekt «Paznnunbie Hukoraeckuii anroput™, | Anarumuyeckasd: TIOUCK PEHICHHUS ITOCTaBICHHOM
BapHaHTHI anroputM While, 3a1a4U.

TIPOTPaMMHPOBAHUS anroputM for, mpaBuIa Kommynukayuonnasn: pabora B komMaHmax u (WITH)
LUKIMIECKOTO 3aITHCH [TUKITHYECKHX WHIMBUIYaJIBHO.
aJropuTMa» anroputMoB B Python Illpakmuueckas:  pelieHHEe TPOEKTHOM  3aJauu.
Peghnexcusnas: 3anomaenne nmcra pediuexcun
2.13 IIpoext «Hauana Twumel TaHHBIX, Ananumuueckaa: B  Tpolecce  CHCTEMAaTH3aLUHN

TIPOTrPaMMHPOBAHUS)

TepeMeHHbIe, () YHKIINH,

MATECMAaTHYCCKHEC U

JIOTHYECKHE ONepaToOpHl,

BU/IBI QITOPUTMOB,
YCIOBHBIH OIeparTop,

omnepatop for, oneparop

while.

3HAHUN.

Kommynukayuonnas: npu pabote B KOMaHIaXx.
Ipaxmuueckas: B paboTe MO0 CO3TAHUIO BH3YaIbHOU
KapTel 3HaHWH. Pegrexcusnasn: 3amoIHEHHE JIHCTa
pedexcun




Anauu3 1aHnubIx Ha Python

3.1 Hayxka o naHHBIX. Jannble, HayKa o Ananumuueckasi: aHamU3 TPAKTOBOK TMOHITHS «HAYKa
CTpyKTYpBI TaHHBIX JTAHHBIX, OTKPBITHIE 0 JTAHHBIX»; TIOUCK OTBETOB Ha MPOOJIEMHBIE BOITPOCHI
JTaHHBIE, UCTOYHUKHU YUUTEIS.
JAHHBIX, CTPYKTYPHI Kommynuxayuonnas: o0cyxeHne TPaKTOBOK
JTAHHBIX (CTEK, MacCHB, TIOHSTUSl «HAayKa O JaHHBIX», OTBETHl Ha BOIPOCHI
ouepenb, X3MI-Ta0NuIa) | yauTens.
Ipaxmuueckas: pabota B MUKporpymmax Ha 1 stame
ypoKa (BBITIOTHEHUE 3a[aHus Ha ONPOBEPIKEHHE MU
(hakTHYECKOE TIOATBEPIKACHHE OJHOTO M3 TE3HCOB);
MOMCK TPHUMEPOB  CAaWTOB-MCTOYHUKOB JIAHHBIX;
pelieHre NpoOJIEMHBIX 3a/IaHuH.
Pegrexcusnan: 3anonHeHue nmcra pediekcun B
KOHIIE YpOKa
3.2 Pabora co cnirckamu CTpyKTypBl IaHHBIX, Dxcnepmuas: 00CYXJIeHNE JOMAIIHET0 3aaHusI U €T0
Python CITMCKH, CITMCOK, OIICHKA.
JJIEMEHT CIHCKa, Ananumuueckas: aHanu3 NpoOJEMHON CUTyalluu 00
WHJEKC, OTpULIATENIbHASA OpraHu3alliM XpaHEeHUs JaHHBIX (Ha MpHMepax);
HHICKCAIHSI HanucaHue Koja (3Tan 2 ypoka).
Ilpaxmuueckas: pemieHne TPOONEMHBIX 3aJaHUi,
nmpakThdeckas padora (3tam 3 ypoka).
Kommynuxayuonnasi: OTBETbI Ha BOIPOCHI YYHTEIs,
y4yacTie B TPYIIIOBOM OOCYKJICHUH MPH BBITIOIHEHUH
3aJJaHUN.
Pegprexcusnasn: 3anonHeHue nucra pediekcun B
KOHIIE YpOKa
3.3 bubnuorexu Python. [Mowuck, OYHCTKA, | AHanumuueckas: TOMCK OTBETOB Ha MPOOJIEMHbBIE
Bbubmuorexa Pandas npeoOpa3oBaHue, BOIPOCHI  (Hampumep, NPOBECTH  AHAJIOTHIO
opranuzaiss W cOop | OMONMOTEKH si3bIKa TPOrPAaMMHUPOBAHUS C OOBIYHON
JAaHHBIX, OuONMMoTeKa | OMOMMOTEKOM), COCTAaBJIEHWE IUIaHA ACHCTBHUH  TIO
A3bIKa W3YYCHHUIO U aHATM3Y JAHHBIX.
IPOrpaMMHPOBAHHUS,
oubnuorekn  Python, | IIpakmuueckas: BHIIOTHEHUE MPAKTHYECKOH PaOOTHI.
oubnuoreka  Pandas, | Kommynukayuonnas: OTBETHI Ha BOIPOCHI YUUTEINS,
UMIIOPT OMOIHOTEK y4acTHe B TPYNIIOBOM OOCY)KJICHUH BBIIIOJIHEHHOTO
JOMAIlIHETO 3aJaHusi u B IPOLECcCe BHIIOJHEHHS
3aJTaHUN.
Peghnexcusnaa: 3anonmaenne nmicra pedaekcuu B
KOHIIE YpOKa
3.4 CTpyKTYpHI JaHHBIX B [owmck, OYHCTKA, | AHanumuyeckas: aHAU3 BBHIOJHEHHBIX JOMAIIHUX
Pandas npeobpa3oBaHue, 3aJaHui, BBIIIOJIHEHHE 3aJaHUHA 110 CTAHIMSM.
opranmzamuss ®  cOop | [lpakmuueckas: BBIIONHEHUE 3aJaHUH 110 CTAHIUAM,
JTaHHBIX, CTPYKTYPHI | BBIIIOJIHEHHE TeCTa.
naHHBIX B Pandas, | KommyHukayuonnas: oTBETHl Ha BOIPOCHI YUHTEIS,
CTPYKTYpa IaHHBIX Series | ygacTre B TPYITIIOBOM OOCYKICHUH PHU BBHITOTHEHUN
3aJaHU.
Peghnexcusnas: 3amomaeHne micra pedaekcuu B
KOHIIE YpOKa
3.5 CrpykTypa CrtpykTypa MAHHBIX | Dxcnepmuas: TIONCK W OOCYXKIEHHE OIMMOOK II0
nauneix Dataframe DataFrame, CJIOBaphb, | pe3y/ibTaTaM BHIIOIHEHUS 3aAaHUN
CIIHCOK, byakuus | Ananumuveckas: aHaIU3 BBITIOJTHEHHBIX
read_csv, metonsl head u | mpakTHUeCKNX 3aJaHU, TOUCK OMMHUOOK M WX

tail

obocHoBaHue, aHAMM3 (hparMeHTa Koza (3aganue 4).
Ilpakmuueckas: BBIIOTHEHNE 33JaHUH Ha CO3IAaHUC
obbekTa DataFrame u3 cioBapst ¥ U3 CIHCKa CITCKOB




(1 3Tan ypoka), BHITIOJIHEHUE 33/IaHUI Ha CYUTHIBAHHE
W BBOJ JIAaHHBIX, aHAJIHW3 Koja u T.n. (2 u 3 3Tamsl
ypoka). KommyHuxayuonnas: OTBETbl Ha BOIPOCHI
yuuTens, ydactue BO (pOHTaNbHON Oecene W
TPYIIIOBOM OOCYKACHHUH IPH BHITOIHCHUH 3aIaHHUH.
Pegrexcusnas: 3anonHenne aucra peIieKcuu B
KOHIIE ypOKa

3.6 Ba3oBrie omepanuu ¢ WNudopmanus o 1aHHBIX, | AHarumuyeckas: TPUA BBITIONHCHUH TMPAKTHYCCKOTO
Ha0OpaMu TaHHBIX Meronsl info u describe, 3a/IaHUs HA YTCHHUEC JAHHBIX U3 TAOIUIBI HHPOPMAIU
YHUCIIOBBIE U 00 urpokax (yTOONBHBIX KIYyOOB, B TOM YHCIE C
KaTeropuaibHble npuMeHeHreM MeTon describe(); Mpu BBIOTHEHUU
MPU3HAKH, 3aJIaHMs Ha MCCIIEIOBAHKE arperupyonmx (yHKITHA.
arperupyromue Ipaxmuueckas: TPU BBHIMOJIHEHUH 3aJaHUH, B TOM
¢dyukiun: value counts, | 4dClI€ CaMOCTOSTENBHBIX W HCCIIEIOBATENbCKUX
unique, nunique, groupby | mpaktHueckux paboT.
meronpl min(), max() u | Kommynukayuonnasn: ydactue BO (POHTAILHOM
mean(), oO0bequHeHUE | Oecelie Mo 00CYKICHHUIO TOMAIITHET 0 3aJaHus (MOJIENTb
TabaMI, C  MOMOUIBIO | ypoka — «IepeBepHYTOE OOYUECHHUEN ).
MeTona merge, | Peguexcuenas: 3anonHeHne nucta peduiekcuu B
napameTpsl on 1 how KOHIIE ypOKa
3.7 OnucarenpHas Mertoner info, describe, | Anarumuueckas:  Tpu  BBINOJIHEHHHM  3aJaHHMA
CTATHCTHKA min, max, mean, yCIOBUS | MPAKTUIECKOM paboThI Ha IpUMEHEHHE
d)I/IJ'lI)TpaI_H/II/I JaHHBbIX, CTaTUCTHYCCKHUX MCTOJ0B, a TAKXC HpI/I COCTAaBJICHUH
CTAaTUCTHUKA 1o 3a1aHus Ha CIIOXKHBIC yCJ'[OBPIS[ q)I/IJ'IpraLIHH JaHHBbIX U
KaTeropuaibHbIM CTAaTHCTHYECKUX METO/IOB.
napamerpam, Ilpakmuueckas: NPy BBINOIHEHUHN 3a/IaHHUH.
¢bunbTpanms JNaHHbIX, | Kommynukayuonnas: ydactue BO (pPOHTAIBHOM
CTaTHCTHYECKHE METO/IbI | OOCYXKIIEHHH TPOOJEMHBIX CUTYallWii, OTBEThl Ha
BOIIPOCHI, 00CY)K/IEHHE B TPYIIIax.
Pegrexcusnasn: 3anonHeHue nucra pediekcun B
KOHIIE YpOKa
3.8 Busyanuzanus nanueix | Busyanuzanms naHHbIX, | Ananumuyeckas: TIPA  BBIICICHUH TIPEUMYILIECTB
MperMYyIIecTBa BU3yallM3allid  JaHHBIX O WX  TabIUYHOTO
quarpaMM W TpadukoB; | mpencraBieHus.
BH/IBI quarpamM; | [lpakmuueckasi: TIPUA  BBITIONMHEHHH MPAKTHYECKUX
OHOIHOTEKH Pandas, | 3anannii B Manpix rpymnmax; NOpd  BBITOJHEHUH
Matplotlib, Seaborn; | mpakTuueckoii paGoThI.
nocrpoenue rpadukoB u | Kommynukayuonnas: OTBETHl Ha BOIPOCHI YUUTEINS,
IuarpaMM C TIOMOMIBIO | PpOHTAIbHOE OOCYKIICHHE M OOCYKIIEHHE B MaJIbIX
STHX OMOIMOTEK, METOIBI | TPYIIIaX.
plot, hist, scatter, joinplot, | Pegprexcusnasn: 3anomuennme nucra pediaekcun B
pairplot, countplot KOHIIE YpOKa
3.9 [poext OcCHOBHBIE MOHATHS | AHanumuyeckas: TPUA BBIOJIHEHUU 3aJaHUK 110
«UccnenoBanme TeMbl «AHaJM3 JaHHBIX | McciemoBaHMiO jgaTacera o (GyTOONHUCTAX, MOUCK
JaHHBIX». YacTs 1 Ha Python» CTAaTHCTHYECKUX XapaKTePUCTHK OTJENBHBIX
MepeMEHHbIX M MX B3aMMOCBA3EH, MOCTpOCHUE
3.10 Ipoekt BU3yaJIN3aIMH1 JITAHHBIX.
«HccnenoBanme Ipakmuueckas: NPy BBIMOTHEHUU TPOSKTA.

maHHeX». Yacte 2

Kommynuxamuenas: npu OOCYKICHHH JOMAIIHETO
3aJJaHus, IPH BBITOJTHEHUH MIPOEKTa B MaJIbIX TPYIIIaxX
Peghnexcusnaa: 3amomHeHme mmcra pediekcHuH B
KOHIIE YpOKa




3.11 [poekT «Python mis OcHoOBHBIE TIOHATHS | AHanumuueckas: IPU TOCTPOSHUH BU3YaJIbHOH KapThl
Data Science» TeMbl «AHaJIU3 JAaHHBIX | 3HAHUM MOMIYIIA.
Ha Python» Ilpaxkmuueckas: IpY BBITTOTHEHUN TECTA IO pa3zeiy.
Pegrexcusnan: 3amnonHenne nwmcra pediaekcun B
KOHIIE YpOKa
4.
BBenenne B MmammuHoe o0yyenue Ha Python
4.1 ITonsiTie 1 BUBI UckyccTBeHHBIN AHnanumuueckas: TPU  CPaBHUTEIHHOM  aHajIH3e
MAaIIMHHOTO OOy4YEeHUsI | MHTEJUIEKT, NOAXOJ, | MomXxonoB: o0ydeHHe c yduTeneM U o0ydeHue Oe3
OCHOBaHHBIN Ha | y4uTelns; NMpHU OTBETaX Ha BOMPOCHI U (YPOHTAIHEHOM
npaBWiaX,  MaIIMHHOE | 0OCYXKJIEHUU BOIPOCOB MO MPE3EHTALNH.
o0yueHue, ucropusi | [lpaxmuueckas:  TIpu  BBINOJHEHHHM  3aJaHUN
pasButust MM B wrpax, | npakruiyecko paboThI.
cepbl npumeHenus: | Kommynuxayuonnas: OTBETHl Ha BOIPOCHI YUHTEI,
MaIlMHHOTO  O0y4eHus; | yuactue BO  (DpPOHTANILHOM  OOCYXKAEGHHH MpH
o0y4yeHHe ¢ Yy4YHUTeJeM, | BBHIIOJIHEHHH 3aJJaHUM.
oOyuenune Oe3 yuwurens, | Peprexcusnasn: 3amnonHeHue nmcra pediekcun B
3a1aua perpeccuH, | KOHIIE ypoKa
3amaua  Kiaccu(pHKalu,
3aaya  KilacTepHu3allu,
otoop JTaHHBIX TS
MOJIEeNH MAaIlIMHHOT O
o0y4yeHus
4.2 AnHanus u Mamunaoe oOyueHue c | Ananumuueckas: TPU TOUCKE OTBETOB Ha BOIPOCH! B
BU3yaJIM3alMs JaHHBIX | YYUTEJIEM,  MAIIMHHOE | XOfe OOCYKICHHUS  BBIIOJIHEHHOIO  JOMAIHEro
Ha Python o0yyeHue Oe3 yuWTens, | 3aJaHUs, TPU BHIIOJHCHUM 3aJaHUN MPAKTUIECKON
(moBTOpEHUE) 3a/1ava perpeccun, | paGoThL.
3ajaya Kkinaccudukauu, | [lpakmuueckas: TpPHU OOCYKIEHUU BBINOIHEHHOTO
3ajJjaya KJIacTepH3alliy; | JOMAIIHEro 3afaHus; MpPU (POHTAIBLHOM ONpOce H
oubnuorekn Pandas wu | Oeceze, MpH BBHIMOJIHEHUM 3aJaHU MPAKTHYECKOM
Matplotlib, yTeHue | paboThL
TaOIUIHBIX JaHHBIX, | KommyHukayuonnas: OTBETHI HAa BONPOCHI YUUTEIS,
CTaTHCTHUYECKHE ydacThe BO  (DPOHTAJIBHOM  OOCY)XZEHHH IIpH
MOKa3aTeNy, MOCTPOCHUE | BBITIOIHEHUM 3aaHuUM.
JuarpamMm Pegpnexcusnas: 3anonHeHne nucra peQiuekcHH B
KOHIIE YpOKa
4.3 bubmmortexn MammnaHoe o0ydeHue c | Awarumuyeckasd: OTBETHI Ha BONPOCH  (aHANH3

MAaIIHHHOTO 00yYIEeHNUS

yauTeneMm u 0e3 yIuTens,

ero MIPEUMYILIECTBA,
[OCTAaHOBKA  IEIH  H
3a/1a4, aHaIW3 JaHHBIX,
o0yugarormmas "
TPEHUPOBOYHAS
BEIOOPKH, 3a7a4ya
perpeccum, 3a/1a4a
KITacCH(UKAIIH,
TeCTOBas u
TPEHUPOBOYHAS
BEIOOpKa, TIepeoOydueHue,
HEoo0yUCHHE,
ONTUMAJIbHASI ~ MOJEINb,
KPOCC-BaJIUIAIHS;
OoubIMoTeKa Sklearn,
STalbl MOCTPOCHHUS

BOIIPOCOB ¥ TOWCK OTBETOB) (ppOHTANBHOM Oecenpl;
aHaM3 TPaQUKOB MoAeTed MAIIWHHOTO OOydeHHs
npH BBHIMIONMHEHNH 3ananus «lIpobmeMbl B 00ydeHUN
MOJISITID.

Ilpaxmuueckas: TIOUCK OTBETOB Ha  BOIPOCEHI
(poHTamBHON Oecenpl M BOMPOCH YUUTENS B XOIE
ypoKa.

Kommynukayuonnasn: ydactne BO  (POHTAIBHOU
Gecere o MaTepraliaM IMPEIBIAYIIETO YPOKa; yIacTHe
B OOCYXKICHWH TIpW BBHINOJHEHWHM 3a/aHHUSA B
MHUKpOTPYIITIE TI0 aHalu3y TpaduKoB MAaIIMHHOTO
00y4YeHHS.

Pegrexcusnasn: 3anonHenue aucra peduieKCuu B
KOHIIE ypOKa




MOJIETH MAaIIMHHOTO
o0yuenus Ha Python
4.4 JluneliHas perpeccus Ilonstue JMHEHHON | Anarumuueckasn: aHann3 pabOTBl MOJETH JWHEHHOMN
perpeccum, nesneBas | perpeccun (mondop KOI(PHUIMEHTOB JIMHEHHOTO
GbyHKIHA, JIMHEHHOE | ypaBHEHHsI C HECKOJIBKMMH NEPEMEHHBIMH); aHAIN3
ypaBHEHHE, 3a/a4, MPEACTaBICHHBIX YYHUTENEM, BBHIOOp M3 HHUX
TOMOCKEITaCTUYHOCTh 3a/a4 perpeccuy; 3allaHue Ha aHajlu3 rpauKoB H
JTAHHBIX; CO3]aHUE | BBIOOp M3 HUX TOTO, KOTOPBIH COOTBETCTBYET MOJIEIH
MOJENN JMHEHHOW | MMHEHHOHN perpeccuy; aHamu3 TodeyHbIX Trpadukjd u
perpeccun Ha Python c | BEIOOp cpemy HUX HaOoOpa NaHHBIX, TTOAXOISIINX IS
MOMOIIBI0  OMONMOTEK | pemieHus] 3ajadd JIMHEHHOW perpeccuy; Co3/JaHHe
Pandas, NumPy u Sklearn | monenu mammuHoro o0y4denus Ha Python.
Ipaxkmuueckas: pemenne 3anad (U3 MpeACTaBICHHBIX
YUUTENIEM 3a7ad) Ha BBIOOp Habopa MaHHBIX (TI0
rpaukam), TOAXONAINIMX JJISl  pELIeHUs 3aladu
JIMHEMHON perpeccuu; co3JaHre MOJIEIN MAIIMHHOTO
oOyuenus Ha Python: mMozens mpeackasaHus IeH Ha
KBapTUPHI B 3aBUCUMOCTH OT Pa3IMYHBIX TapaMETPOB.
Kommynurxayuonnas: ydactue BO  (pOHTANIBHOM
00CY)K/IEHHH OCHOBHBIX BOITPOCOB TEMbI — JIMHEHHAS
¢GyHKIMS W JMHEHHOE YpaBHEHHE, KOTOphIe YKe
M3y4aJiCh B Kypce MaTeMaTHKH; 00CYX/IeHHe 3aaq
1o rpaduKam.
Pegrexcusnas: 3anonHenne mnucra peduiekcuu B
KOHIIE YpOKa
4.5 Henunetinsie Co3ganue, oOydeHue W | Ananumuueckas: CO3JaHWE MOJACTH  JIMHEHHON
3aBUCHMOCTH OLICHKa MOJZIENM | perpeccu Ha OCHOBAaHMM INPOCTOH TaONULBI ¢
JUHEWHOW  perpeccui, | JaHHBIMM O 3apIulaTax COTPYJHHUKOB, HaXOISLIUXCS
BU3yaJIN3alMs JAHHBIX HA | HA pPa3HbIX JOJDKHOCTSX; HAIMCAHUE KOJa.
Python; HeluHenHble | [lpakmuueckas: pelleHue 3aad Ha CO31aHue MOJIEIIN
¢byHKIHH, rpaduky | JIMHEHHON perpeccuy, OTBETHl Ha BOMPOCH YUHUTEIS
GbyHKLM; (moBTOpEHUE MaTepualla MaTEMAaTUKH); BBIIIOJIHEHUE
MOJINHOMHAJIbHOE 3aJlaHKs Ha TOJTMHOMUAIBHYIO PErPECCUI0, HAITMCAHHE
npeobpa3oBaHue KOJa sl IpeJCKa3aHus 3HaUeHNsI HOBOW MOJIENbBIO U
JMHEHHON perpeccun HOCTPOCHHE IPa(UKOB HCXOAHBIX JaHHBIX  MOJIEIH.
Kommynuxayuonnaa: ydactue BO  (DPOHTAIBHOM
00CYXIEHIH, OTBETHI Ha BOMPOCH YIUTEIS.
Pegrexcusnasn: 3anonneHue nucra pediekcun B
KOHIIE YpOKa
4.6 Knaccudukarnms. Knaccudukarms, AHanumuueckas: TIONCK OTBETOB Ha TPOOJIEMHBIE
Jloructuueckast JIOTUCTHUYECKAst BOIIPOCHI U PEIICHUE 3a]a4 Ha 3Tare 2 ypoka.
perpeccust perpeccusi,  nmHEHHBIN | [[pakmuueckas: OTBETBI Ha BOIPOCH, MOIOOP
KiaccuukaTop, NPUMEPOB  3a7ad  KJIACCH(UKAIMK; OTBETH Ha
THIEPITIOCKOCTb, MpOOJIEMHBIE BOMPOCHI TPU OOBSICHEHWH HOBOTO
OuHapHas MaTeprasa; pelleHne 3a/1a4 Ha 3aKperyieHHe HOBOTO
KIaccuuKaIms, MaTepHala 1o TeMe; y9acTHe BO (POHTAIBHON paboTe
MYJTBbTHKIIACCOBAS Ha 3Tane 3 ypoka.
KIaccu(puKanms; Kommynukayuonnas: yaactue B 00CyXKICHUH TecTa U
JVHEHHOE  ypaBHEHHE, | OCHOBHBIX TOHSATHH TEMBI; OTBETHl Ha BOIPOCHI
KO3 PHUIIHEHTHI YaUTENs.
JVHEWHOTO  ypaBHEHUS, | Peghiekcusnas: 3aNI0THEHNE THCTA PeUIEKCHU B
pacrolnoXXeHHe  TOYKH | KOHIIE ypOKa
OTHOCHUTENIBHO  NIPSMOM,
oTCTyN 00BEKTA;
co3maHue, oOydeHHWe |
OIICHKa MOJIETH
JIOTUCTUYECKON

perpeccuun




4.7

Knaccudukarms.
Jloructueckas
perpeccust

OIINOOK,
KauecTBa

Martpuia
METpPUKH
JIOTHCTUYECKOMN
perpeccuu,
JIOTUCTHYECKOMI
perpeccun Ha Python

MOACIIb

Ananumuueckas: TIONCK OTBETOB HA BOIPOCHI yUHUTEI S
npu OOCYKICHUU METPUK KauecTBa JIOTHCTUYECKOM
perpeccuy; CaMoCTOSTEIBHOE COCTABICHHUE MOJIENIU
JIOTUCTHYECKOM  perpeccuu s NpeacKa3aHus
BEPOATHOCTH B Ommkaiimmue 10 jeT wmeMudeckoit
Oorne3HH cepla Mo pa3IMYHbIM PU3HAKaM.

Ipakmuueckas: OTBETBI Ha BOMPOCHI  YUHTEIS;
CaMOCTOSATEIBHOE COCTaBIICHHE MOJIEITH
JIOTUCTUYECKONM  PerpeccMH Uis  MpeACKa3aHus

BEPOATHOCTH B Ommkaiimmue 10 jeT wmeMudeckoit
Oorne3HH cepla Mo pa3IMYHbIM PU3HAKaM.
Kommynukayuonnasn: ydactue BO (QpPOHTAIHHOM
OOCY)KIEHMM METPUK KayecTBa JIOTHCTHYECKOM
perpeccuu;

Pegprexcusnas: 3anonHenue aucta pedIieKcuu B
KOHIIE ypOKa

4.8

JlepeBbs perieHui.
Yacrs 1

peLIeHUH,
JJIEMEHTBI JICPEBLCB
(kopeHb, JIUCTHSI),
TIyOMHA iepeBa, JKa HbINd
aJTOPUTM, aTpubyT
pa3OueHus;  DHTPOMHS,
¢dbopmyna [lenHoHa,
BEPOATHOCTb, KPUTEPUIL
JxuHU

HepeBo

Ananumuueckasi: IONCK OTBETOB Ha BOIIPOCHI YUUTENS
npu 00CY)KIEHHHM METPHK KauecTBa JIOTHCTHYECKOM
perpeccur; caMOCTOSTENIbHOE COCTAaBIICHUE MOJIENN
JIOTUCTUYECKOW  perpeccu  Juis  IMpeAcKa3aHHs
BEpPOATHOCTH B Omkaiimue 10 jer uieMudeckoin
Oone3HH cepla Mo pa3IMYHbIM PH3HAKAM.
Ilpaxmuueckasi:  OTBETHI Ha BOIPOCHI
CaMOCTOSITENTLHOE COCTaBJICHHE MOZENH
JIOTUCTUYECKOW  perpeccu  Juisi  IpeACKa3aHus
BEpOSTHOCTH B Ommkaiimme 10 yeT MimemMmdecKoi
0ore3HH ceplila M0 Pa3IMYHbIM IPH3HAKAM
Kommynuxayuonnaa: ydactue BO  (DPOHTAIBHOM
O0OCYKIOEHHH METpPUK KadecTBa JIOTUCTHYECKOH
perpeccuy;

Pegrexcusnas: 3anonHenue nucra peduiekcuu B
KOHIIE YpOKa

YUUTENS;

4.9

[epeBbst perieHui.
YacTs 2

Ananumuueckas: COCTaBICHHE aNTOPUTMa NPHHATUSL
pelieHuii (Ha mMpUMepe WIrPbl); aHaIM3 Y4eOHBIX
IIPUMEPOB JIepeBa PELICHUN.

Ilpaxmuueckas: ydacTHe B HTPE Ha aHAIIU3 aJITOPUTMa
OPUHATHS  pEelIeHHHd ¢  TOMOLIBIO  JEPEeBbEB,
uccreoBaHue Kputepres QGEKTUBHOCTH pa3OueHUs
Ha IIpHMepax.

Kommynuxayuonnaa: obCyxIeHue NPU BBITOTHCHUH
3aJaHMid B MHKPOTpYNIle; OTBETHl Ha BOIPOCHI
yauTens. Ydactue BO (POHTAIEHOM OOCYXICHUH.
Peghnexcusnaa: 3anonmaenne nmicra pedaekcuu B
KOHIIE YpOKa

4.10

IIpoekt «Pemenne
3a1a9u
KITacCH(UKATTIIDY

MamuaHOe 00ydeHue c

YUHUTENIEM, 3a/1a4a
KITacCH(UKAIIH,
METPHUKH OILIEHKH
KavecTBa
KIacCH(UKAIINH,  DTaIlbl
pazpaboTku MOJIEITH
MaIIMHHOTO  OOy4YeHWUs,
aHaamn3 JIAHHBIX,

co3maHue W o0ydeHune
MOJIETIH,

OleHKa 3(P(PEKTHBHOCTH
paboTEI MozeH

Ananumuueckas: BHIOOp METOIOB PEIICHUS 3a/1aUH.
Ipakmuueckas: BBHITOIHEHUE MPAKTHYECKOTO
3aJIaHMs 10 CO3J[AHUI0 MOJICTTH MAITUHHOTO 00yYIeHUsI
Pegrexcusnas: B xoz1e OBE/ICHHUS UTOTOB CO3/IaHHS
u o0yuenus mogenu MO.




Pa3nen 1. BBegenne B HCKYCCTBEHHbI HHTEJLIEKT (2 4)
VYyamuecss AODKHBI 3HAaTh TOHATHE WHOOPMAIUK, pPA3IMYHEe MEKIY MOHATHSIMHU

«uHGOpMAITHS», «TaHHBIC.

VYyamuecs 10KHBI YMETb:

® [IPUBOJUTH IPUMEPbl HHPOPMALIMOHHBIX MIPOLIECCOB B NMPUPOE, OOLIECTBE, TEXHUYECKUX
CUCTEMaX;

® CTPYKTypupOBaThb HMH(OPMAIUIO, BBIACIATH OCHOBHBIE MOHATHS M B3aUMOCBSA3H MEXIY
HUMU.
Pa3nes 2. OcHoBbl nporpammupoBanus Ha Python (12 4)
VYyamuecs 10IKHBI 3HATh:

® [IOHATHS «AJITOPUTMY, «UCIIOTHUTENbY, «CUCTEMA KOMAaH/1 UCHIOTHUTEIIS;

® OCHOBHBIE AITOPUTMHUUYECKUE CTPYKTYPHI: CIEI0BaHUE, BETBICHUE, UK,

® pealu3aldi0  OCHOBHBIX  aNTOPUTMHUYECKUX  CTPYKTYp B  BbIOpAaHHOM  SI3bIKE
MIPOrpaMMHUPOBAHHUSL.
VYyamuecs: JOKHBI yMETb:

® COCTaBJIATh QITOPUTMBbI JUIs peIIeHUs MPOCTBIX 3aJad B CIOBECHOM Qopme, Ha
QITOPUTMUYECKOM SI3bIKE U Ha BBIOPAHHOM $SI3bIKE TPOrPaMMHUPOBAHUS;

® BBINOJIHATH TPACCUPOBKY aJITOPUTMA;

® [IPOrpaMMHUPOBATh HECJIOXKHbIE JIMHEHHBIE, PA3BETBISAIOINECS U LIUKINYECKUE AITOPUTMBI
Ha BBIOPAHHOM $I3bIKE ITPOrPaMMHPOBAHHUS.
Pa3znen 3. Anaan3 nanupix Ha Python (8 4)
VYuamuecs J0JKHBI 3HaTh:

® TIOHATHUS «MOJIENIbY», «MH(POPMALMOHHAS MOJEIbY, «MAaTEMaTHUECKasi MOJICNIbY, «IaHHbBIE,
«0O0JBILINE TaHHBIEY, «CTATUCTHKAY, «ONUCATENIbHAsl CTATUCTUKAY,

® sTamnbl pa3paboTKU U UCCIIE0BAHUS KOMIIBIOTEPHON MaTeMaTHUECKOW MOJIEIH.
VYyamuecs 107KHbI yMETb:

® pealn30BbIBaTh BEIUMCIIEHUS OMKMCATEIbHOM CTATUCTUKY;

® CTPOWTH U UCCIIEA0BATh MPOCThIE KOMITBIOTEPHBIE HHPOPMALIMOHHBIE MOJIEIIH.
Paznen 4. Beenenne B mammnHoe o0y4denne Ha Python (10 1)
VYyammuecs T0KHbI 3HaTh:

® KiacCU(pUKAIMIO METOJI0B MAILIMHHOTO OOyYEeHHUS;

® OCHOBHBIEC AJITOPUTMBI OOYUEHHS C YUUTETIEM .
VYyaiuecs 107KHbI YMETh:

® CO3maBaTh PErp€CCUOHHBIC MOICIIH,



® BBIIIOJHATH IIPOTHO3UPOBAHHKC.

Conepxanue Kypca

B stOM paznene copepKHUTCS TEMaTUYECKOE IUIAHMPOBAHUE U IMEPEYEHb IIIAHUPYEMbIX
pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl (MTOTOB HU3Yy4YEHHUS OTHAEIbHBIX TEM), PACCUMTAHHBIE Ha
pacuIupeHHbIN yueOHBIH TUTaH.

[IepBOii TOTIOJHUTEIBHON LEJBI0 U3YYEHUS PACIIMPEHHOIO Kypca SIBISETCS JTOCTHUKEHUE
OOJBIIMHCTBOM Y4YalllUXCA IOBBIIMIEHHOTO (MPOJYKTHUBHOTO) YPOBHS OCBOEHHUS Y4eOHOTO
Marepuaia. Y4eOHUKH YpOBHS sl 7—9 Ki1acCoB 00eCIIeunBarOT HEOOXOUMBIH JIsl STOTO yIEOHBIM
U TJTAKTUYECKUI MaTepHall.

BTOpo#l TONOJHATENBHON LENBI0 U3YYEHUS PACIIMPEHHOIO Kypca SBISETCS MOArOTOBKA
yyalxcs K oJUMIKNaaaM, KOHKypcaMm B 00JIacTH aHaln3a JaHHBIX U MAITMHHOTO OOy4YeHHUSI.

JlononHuTeNbHOE YueOHOE BpeMsl B pacCIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTAAETCs
npakTuueckou padore. [lpu pacmmpeHHOM BapuaHTe y4eOHOTO TUIaHa OOJIbIas 9acTh (MU BCE)
3aJJaHUN MOXET BBITIOJHATHCS BO BpeMs YPOKOB IOJ PYKOBOACTBOM yuuTtens. Ha ycmorpenue
YUHTENs KOJIMYECTBO YaCOB, OTBEACHHBIX Ha OCBOEHUE OTICIIBHBIX TEM U IPOBEICHHUE TPOCKTHBIX
3aHATUI, MOXKET OBITh YBEJIMYEHO B 3aBUCHUMOCTHU OT BO3MO>KHOCTEN M HHTEPECOB 00yJaAIOLIUXCS.

Paznuune 6a30BOro ypoBHs OT yIUIyOJIEHHOTO Kypca MpOSIBISETCS B CTENEHU ITyOUHBI U

Ka4ueCTBa OCBOCHUA TCOPETUYCCKOTO MaT€pHraia U MOJTYYCHHBIX ITPAKTUYCCKUX HABBIKOB.



TemaTuyeckoe IIIAHUPOBAHUE

Tab6auua 5

Yruy0aeHHbIi BapuaHT y4eOHOI0 IJIaHA

Ne Tema KosmnyecTBo yacos
BBeeHue B MCKYCCTBEHHbIH HHTEJIEKT
1 BBeneHne B HCKyCCTBEHHBIN MHTEIJIEKT 1
2 | Ponb HCKyCCTBEHHOTO MHTEJUICKTA B )KU3HU YEIIOBEKA: 1
9THKA U PETYINPOBAHUU
Hroro no pasneny 2
OcHoBbI nporpammuposBanust Ha Python
3 | Airoput™Mel B ucnioJtHUTEH. CITOCOOBI 3arucu 1
AJITOPHTMOB
4 | OGmue cBeneHus O sA3bIKe MporpaMMmupoBanus Python 1
5 Opranu3zanus BBOJIa U BBIBOJIA JAHHBIX 1
6 | AnropurMuYecKass KOHCTPYKIIHS «CIISIOBAHUEC) 1
7 | IlporpaMmMupoBaH#e TUHEHHBIX aITOPUTMOB 1
8 | AiroputMuYecKasi KOHCTPYKIIHS «BETBICHUE) 1
9 | Ilonnas popma BeTBICHUS 1
10 | IlporpamMmMupoBaHue pa3BETBISIONINXCS AITOPUTMOB. 1
YcroBHbI onepaTop
11 | IIpocTsie u cocTaBHbIE YCIOBUS 1
12 | AnroputmMudeckas KOHCTPYKLHUS IIOBTOPEHUEY. 1
[IporpammupoBaHue UKIIOB € 33aHHBIM YCIIOBUEM
MPOJOIKEHHST pabOThI
13 | [IporpammupoBaHue IUKIIOB C 33JJaHHBIM YHCIIOM 1
IIOBTOPEHUN
14 | IIpoekt «Pa3nuuHble BapuaHThl IPOTPAMMHUPOBAHUS 1
LIUKIMYECKOTO aITOPUTMa
15 | I[Ipoekt «Hauvana mporpaMMHpOBaHUs» 1




Hroro nmo paszgeny

13

AHanu3 1aHHbIX Ha Python

16 | Hayka o manHbIX. CTPYKTYpBI JaHHBIX 1
17 | PabGora co criuckamu Python 1
18 | bubmmotexu Python. bubianorexa Pandas 1
19 | Crpykryps! nansbix B Pandas 1
20 | Crpykrypa nannbix Dataframe 1
21 | Ba3oBsle oneparuu ¢ Habopamu JaHHBIX 1
22 | OnucaTenbHast CTaTHCTUKA 1
23 | Busyanu3amus JaHHbBIX 1
24 | Tlpoekt «MccnenoBanue naHHbIX». YacTs 1 1
25 | IIpoekr «MccnenoBanue qaHHBIX». YacTh 2 1
26 | IIpoekt «Python mis Data Science» (O6061menue u 1
CUCTEeMAaTH3alHsl OCHOBHBIX MOHSATHI TEMBbI)
HToro no pazaeny 11
BBenenune B mamunHoe o0yueHue Ha Python
27 | IloHsTre ¥ BUIABI MATUHHOTO OOYUCHHS 1
28 | AHanu3 ¥ BU3yanu3anus JaHHbIX Ha Python 1
(moBTOpEHUE)
29 | bubnuoTexkyu MalIMHHOTO O0yYEHUS 1
30 | JIuneiinas perpeccust 1
31 | Henuneiinble 3aBUCUMOCTH 1
32 | Knaccuduxkanus. Jloructuueckas perpeccus 1
33 | Kiaccuduxanus. Jloructuueckas perpeccus 1
34 | JepeBbs pemenuii. Yacts 1 1
35 | JepeBbs pemenuii. Yactp 2 1
36 | IIpoext «Pemenue 3aaun KiacCUPpUKALIAN) 1
Hroro mo pasneny 10
UTOro 36




Opranu3zalMOHHO-TIeIarOru4ecKue yCJI0BUA peain3alum Kypca

Jliis peanuzanuu Kypca Ha OCHOBE IPOrpaMMbl HEOOXO0JMMO HATMYHUE CIISAYIONTNX KOMIIOHEHTOB:

® KOMITLIOTEPHOE paboyee MECTO yUUTelIs, MOaKIIoYeHHOe K cetu MHaTepHer (Wi-Fi wim no

kabeto),

MPOEKIIMOHHOE 000PyI0OBAaHKE HITH HHTEPAKTUBHAS IOCKA C BO3MOKHOCTBIO JIEMOHCTPALIUT
MIPE3ECHTALINM;

KOMIBIOTEPBI WJIM HOYTOYKH, pPAacCIOJ0XKEHHBIE B KOMITBIOTEPHOM Kjlacce, TIe KaxJIbli
YYEHHK paboTaeT ¢ yCTPONUCTBOM JIMO0 WHIMBUIyaIbHO, JIMOO B TIapax;

KOMIBIOTEPHl WJIM HOYTOYKHM KaK Y4YalluXcsi, TaK W YYUTENs JOJDKHBI OBITH Ha
onepaluoHHbIX cuctemax Windows/MacOS;

TUIIOBOE  TIPOrpaMMHOE  OOecrmedyeHue, MpUMEHseMoe  00meo0pa3oBaTeIbHBIMH
OpraHu3aIUsIMHI, BKIIIOYAst IPOTPaMMY JUTS paOOTHI ¢ AJIeKTpOoHHBIMU Tabiumamu MS Excel,
UHTEerpupoBaHHas cpena paspadotku (IDE) ans a3bika nporpammupoBanus Python;
Jupyter Notebooks — cpema paspaboTku, aas 3amycka ¢aitioB u3 marepuaaoB YMK c

KOMIIBKOTEPpA UJIU U3 001aYHOT0 XpaHWJIMIIA.

Texanueckue TpedoBanus k [10

K wnu HOyTOYyK Ha 6a3e OC Windows, MacOS

Cucremusie TpeboBanus Windows

Cucremusie TpeboBaumst MacOS

e OnepamrionHas cucrema Windows 7 win Bbllie

e [IIpoueccop Intel® Core Duo mim aHanOru4HbIN C
yactoroi 1,5 I'T'1 miu BeIire

e 2/4T'b onepaTHBHOW MaMsATH AJIsI CACTEM TIOJT
yrpasienueM 32/64-outnoit Windows

Oneparmonnas cucrema MacOS X 10.10 nnu Beime
[poreccop Intel® Core Duo witn aHamOru4HbIHN €
yactoron 1,5 I'T'1y unu BeImIe

1,5 I'b onepatuBHOit mamsity - [Iporeccop Intel®
Core Duo wnu aHamornyHsii ¢ yacroroit 1,5 I'T'n nau
BBIIIIE

1,5 T'b onepaTuBHOI TaMsATH

e Paspemenue skpana 1024x768 wim Gonbie

e Hammuue HWHTEPHET-COCAUHCHU A

Firefox, Opera

e HeoOxoamMo HCIoIh30BaTh aKTyalbHBIC BEPCHH OHOTO U3 cienyrommx Opaysepos: Edge, Chrome, Safari,




®opMbI aTTECTALIUNA

Bce pazpensl mpenmnonaraioT BBINOJHEHHWE W 3alIUTy NpoekToB. IIpoekTsl mo cBoeit
JTUIAKTUYECKON CYIIHOCTH HareleHbl Ha (OPMUPOBAHHE CIIOCOOHOCTEH, TO3BOJISIONINX
3¢ dEeKTUBHO JCHWCTBOBATh B PEANBHON JKM3HEHHOU cutTyanuu. OOnamas UMH, ydaniuecss MOTYT
aJanTHPOBATHCS K U3MEHSIOMIMMCS YCIIOBHSM, OPHUEHTHUPOBATHCS B Pa3HOOOPA3HBIX CUTYyalUSIX,
paboTaTh B KOMaH Ie.

[Tpu paboTe HaJ MPOCKTOM TMOSBIISCTCS UCKIIOYUTEIbHAS BO3MOXHOCTE (POPMHUPOBAHUS Y
yyaluxcs KOMIETEHTHOCTH pa3peuieHus npodieM (IMOCKOJbKY 00s3aTeNbHBIM  YCIOBHEM
peanu3alui METoJa MPOEKTOB B IIIKOJIEC SIBJIIETCS PEIIEHUE yJalluMCsi COOCTBEHHBIX MPoOiIemM
CpelICTBaMH TMPOEKTa), a TakKe OCBOCHHE CIIOCOOOB JCSITEIBHOCTH, COCTaBIISIOIINX
KOMMYHUKATHUBHYIO U HHPOPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxxnprii mpoekT mpesmnosiaraeT MOJydeHHE KaKoTOo-TH0O0 MpoaykTa. B mpemmaraeMbprx
MPOEKTAax ATO MPOTPaAaMMHBIH MPOAYKT, PEeHIAIONINN Ty WM HHYIO 3a/1a4y. Ha BeITIOJIHeHHE TTpOeKTa
npeayiaraeTcss 0a3oBO€ KOJMYECTBO YacOB, OJHAKO IO YCMOTPEHHIO YYUTENs, a TaKkKe B
3aBUCHMOCTH OT YMEHUN U MHTEPECca YICHUKOB K TEME KOJIMYECTBO YaCOB MOXKET OBITh YBEITUUYCHO.
KoHkpeTHbIe peKOMEeHJallH 1aHbl B MaTepHaiaX MPOESKTHBIX 3aHSITHI.

Takue mpoekthl kak «MccnemoBanue maHHbIX», «Python mms Data Sciencey, «Pemenue
3aauM Kiaccuukanum»y Ha yriayOJIEeHHOM YpOBHE SIBISIOTCS MEXKIPEIMETHBIMU, B OTJIMYUE OT
MOHOIIPOEKTOB, YACTUYHO BBIMOIHSIOTCS BO BHEYPOUYHOE BPEMSI U T10J] pyKOBOJICTBOM HECKOIBKUX
CHEIMAIMCTOB B  pa3IMYHbIX 0OjacTsaX 3HaHWsA. Takue TPOeKTbl TpeOylT OYeHb
KBIM(UIIUPOBAHHON KOOPAMHALIMU CO CTOPOHBI CIIELHUAIMCTOB U CIAXEHHOW pabOThl MHOTHX
TBOPUYECKUX TpyIIl. MexXnpeaMeTHbIe MPOEKThl MOTYT OBITh KaK HEOOJBIINMHU, 3aTParuBalOIUIMU
JBa-TpU TNpeaMeTa, TaK M HaIlpaBJICHHBIMH Ha pEUICHHE JOCTATOYHO CJOXHBIX MpoOiIeM,

Tpe6y10H_II/IX COI[Gp)K&TCJIBHOﬁ HHTCTPpalli MHOT'HX o0OnacTeil 3HaHMS.



