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[HosicHuTeIbHAS 3alIUCKA

[Iporpamma kypca «MCKycCTBEHHBIN MHTEIUICKT» COCTABJICHA JJIA 8 Kiacca B cOOTBETCTBUU ¢ TpeboBaHusAMH PI'OC 0CHOBHOTO 00IIETO
oOpazoBanus (mpuka3 MunmnpocserieHust Ne 287 ot 31 mas 2021 r.), ¢ yueToM NpeeMCTBEHHOCTH MPOrpaMM HAa4aJIbHOTO, OCHOBHOT'O M CPEIHETO
obuiero oopazosanus. [Iporpamma npegHazHaveHa st IpoAOIHKEHUS 00yUeHHsI OCHOBAM HCKYCCTBEHHOT'O MHTEJUIEKTa M OPUEHTUPOBAaHA Ha aHAJIN3
JAaHHBIX, BBEJCHHUE B MAIlIMHHOE O0y4eHHUE Ha YrIyOJIEHHOM YpPOBHE. 3a MOCIEAHHE IECATUIIETHS BO MHOTHX O0JIACTSIX HAYKU U UHIYCTPUH CTAJH
HaKaIJIMBaThCS O0JbIINE 00bEMBI JaHHBIX, @ TAK)KE CTAJIM Pa3BUBATHCSA METO/IbI MAIMHHOTO 00Y4YEHHUSI, TO3BOJIAIONINE U3BIIEKATh U3 ATUX JaHHBIX
3HAHUA U IKOHOMUYECKYIO MOJIb3Y.

EnunbiM conepkaHueM KypcoB 0a30BOro M yriayOJeHHOIO YPOBHEH SBIIAIOTCS OCHOBBI MporpammupoBanusi Ha Python, ananu3 paHHbIx Ha
Python. /Ins yrmyGrneHHOTro ypoBHSI MPOrpaMMOil MPeIyCMOTPEHO BBeleHHWE B MallmHHOe oOyuyeHue Ha Python. OcnoBomomararomieit Temoit
SBIIETCS BBeJleHUE B IporpamMmupoBanue Ha Python. ChopmupoBanHblie y yuanuxcs 3HaHUS 1 YMEHUSI B 00J1aCTH mporpammupoBanus Ha Python
OyayT B JaJIBHEUIIEM HCIOIH30BAHBI MPH M3yYCHUW aHAIIM3a JIAHHBIX HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs W MAIIMHHOTO OOYYEHHUs Ha
ypOBHE cpeiHero ob1iero oopasoBanus. DataScience — ojHa U3 caMbIX POTPECCUBHBIX 001aCTEH B TPOrpaMMUPOBAHHUH CeTOIHS, a Python — camebrit
MOMYJISIPHBIN U pacIpOCTPAHEHHBIH SI3bIK, UCTIOIB3YEMBIH JUIsl aHamu3a JaHHbIX. He yiuBUTENbHO, UTO JBE 3TH 00JaCTH 3HAHUN aKTUBHO U3y4YalOTCS
U TPUMEHSIOTCS CIICIHATMCTAMU ISl TIOCTPOCHUS NMPEAUKTUBHBIX MOJIEICH, BU3yalM3allud U paboThl C JaHHBIMU. Kypc MO3BOJIUT y4ariumcs
OCBOUTH OCHOBHBIC MHCTPYMEHTHI PabOTHI M MMPUCTYIUTh K MMOCTPOSHUIO MOJICJICH U padoTe ¢ JaHHBIMU. B x0/1e 0cBOeHUS y4eOHOro MaTepuana
Kypca y ydammxcsi popmMupyercs yCTOWUMBBIA MHTEPEC K M3YUCHUIO JAaHHOW TEMBI U 3aKjaJbIBaeTCa 0a3a /Ui MPOJOJDKEHUS U3yUeHUsT METOI0B
MaITMHHOTO 00YYEeHHSI HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

[Iporpamma pazpaboTaHa B COOTBETCTBUHU C OJTHUM U3 IUJAKTHUECKUX MPUHIIMIIOB — IPUHIIUIIOM IIpeeMcTBeHHOCTH. CofiepyKaHue MpOorpaMMbl
HaxOJIUTCS B TECHOM CBSI3M C MaTEPHAJIOM JJIsl HAYAJIbHOTO O0IIero 00pa3oBaHus, a TakXKe SABJISIETCS] HEOOXOAUMBIM JIJISl TTOCJICTYIOIIETO U3yUeH Ust
Ha ypOBHE CpeIHEro o01iero oopasoBanus. ITo — JIMHUS sI3bIKa TporpamMmupoBaHust Python, ocBoeHrne KOTOpOro HaYMHAETCS B OCHOBHOM IIIKOJIE,
Y CKBO3HAs JIMHUS MAIIMHHOTO OOYYEHHs, OCBOCHHE KOTOPOr0 HAUMHAETCS Ha MPOMEACBTUYECKOM YPOBHE B Ha4aJlbHOW M OCHOBHOM INIKOJIE U
MPOJIOJKAETCS J1ajie€ B CPEIHEN LIKOJIE.

K 3aBeprennto 00y4eHus 1Mo mporpaMMe yJariuecs J0JKHBI TOHUMATh aKTyallbHOCTh aHAIM3a JaHHBIX, €0 OCHOBHBIE 00JIACTH MPUMEHEHUS
U MeToNbl peanu3anuu. [Iporpamma mpenmnonaraer, 4To y ydammxcs OyneT chOpMHUPOBAaHO IEINOCTHOE MpEACTaBlIeHHEe 00 aHAIMU3e JaHHBIX,
peanu3anuyu MEeTOI0OB aHalIM3a JaHHBIX Ha s13bIke Python, ero cdepax nmpuMeHeHus.

JanHbIil Kypc ommpaeTcs Ha (yHIaMEHTAIbHbIE NUJAKTUYECKUE MPUHIHUIBI, TaKHe KaK MPaKTHKO-OPUEHTHPOBAHHOCTh, HAYYHOCTh W
JOCTYITHOCTh, IIEJIOCTHOCTh W HEMPEPBIBHOCTh, & TAaKK€ HHHOBAIMOHHBIE METOJBI MPOOIEMHO-Pa3BUBAIOIIETO U CMEIIAHHOTO OOYYeHUS,
MIPOrpaMMHO-TIPOEKTHOTO M MCCIIEIOBATEIBCKOIO MOAX0I0B. B KOHIE Ka)K0ro ypoka MpUCYTCTBYIOT BOIIPOCHI U 3a/1aHUsl, MHOTHUE U3 KOTOPBIX
OpPUEHTUPOBAHBI HA KOJIJIEKTUBHOE 00CYKIEHUE, TUCKYCCHH, BBIPAOOTKY KOJUIEKTHBHOTO MHEHHS.

Oco0oe MecTo B peanu3alui MpOrpaMMbl OTBOAMTCS BUACOJIEKIUSAM, OHIANH-pecypcaMm, TpeHaxepaMm. Bce 3To co3maer HEOOXOAMMBIE
ycloBust Juisi (POPMUPOBAHUSI CaMOCTOSITEIBHOCTH B IJIAHHUPOBAHUHM Y4YeOHOU IESITENbHOCTH, B OpraHU3allid Yy4eOHOTO COTPYAHHYECTBA, B
pacmpenelnieHud poJied Tpu  pelleHud Y4eOHbIX 3agad u  mnpobineM. HeoTbemiemoll 4YacThi0O TpOrpaMMbl — SIBJSIETCS  MPOEKTHAs
NesITeIbHOCTh O0y4YaOUIXCS.

N3ydeHue pa3nuyuHbIX aClEeKTOB aHAIKM3a JaHHBIX MO3BOJUT CPOPMUPOBATH Y YUAIIUXCS CIOCOOHOCTh K aHATMTUYECKON U MPOTHOCTUYECKOM
nesitenbHOCTH. [Touck 0TBETOB Ha MPoOIeMHBIE BOIIPOCHI, PellIeHNE MPOOIEMHBIX U HCCIIeI0BATENbCKUX 3a1aHui, UHTETPUPOBAHHBIX B CO/IEPIKAHUE,



HamnpaBjIeHO Ha (OpMUpOBaHHE Yy ydalluXcs LEJIOCTHOIO CHUCTEMHOIO MBIIUIEHUS, KOTOPOE IMO3BOJUT UM OLEHUTh C(HOPMUPOBAHHBIN Kpyr
MIOCTOSIHHBIX MHTEPECOB U OCYILIECTBUTH OCO3HAHHBIN BBIOOP AalbHEHIIEeH 00pa3oBaTeabHON TPACKTOPUH U TPO(HECCHOHATIBHOTO CAMOOTPEIETICHHUS.

Heuas u 3agaunm kypca. ['1aBHas nenp Kypca — JaTh ydamumcs 0a30Boe IpeJCTaBlIeHUE 00 aHaIM3€ JAHHBIX U Pealu3aliyd OCHOBHBIX
METO/IOB aHajlu3a JAAHHBIX M MALIMHHOIO 00ydeHus Ha s3bike Python, mozHakoMuTh ¢ TEpMHHOJIOTMEH MCKYCCTBEHHOIO MHTEIUIEKTa U HAY4UTh
IIPUMEHSTh HEKOTOPBIE U3 €r0 METOIOB JJISl PEIIEHUS IIPAKTUYECKUX 3a/1a4.

LeseBasi ayauTopust Kypca. Yyaiguecs 8 Kj1accoB 00111e00pa30BaTeNIbHbIX LIKOJI.

Mecto kypca «VIcKycCTBEHHBIN HHTEIIEKT» B yUeOHOM IuIaHe. YpOKH Kypca «/ICKyCcCTBEHHbIM HHTEIUIEKT» MOT'YT IPOBOAMUTHLCS B 8 Kilaccax
B Ka4eCTBE BHEYPOUHOM JEeATEIbHOCTH (BO3MOXKHbIE (DOPMBIL: (DaKyJIbTaTUB, KPYXKOK U IIpoyee).

IleHHOCTHBIC OPHEHTHPBI COACP/KAHUA M PEATH3ANMH POTrPAMMBI

ConeprkaHue NporpaMMbl HOCUT MEXIUCHMIUIMHAPHBIN Xapakrep. EcTecTBeHHBIM 00pa3oM BBIMJISIAUT €ro BO3MOXKHAs MHTErpauus ¢
JUCLUIUIMHAMU IpeMeTHOM obnacti «MaTemaTtuka 1 HHpOpMaTuKay. Pa3BuTHe JTOrHYecKoro 1 airOPUTMUYECKOT0 MBILIUIEHUS, OCYILECTBIIIEMOE
Ha ypOKax I10 3TUM JUCLUILINHAM, CIIYKUT 3a7jaue (OpMUPOBaHUS HEOOXOAUMOIN OCHOBBI, HA KOTOPOil B 1ajbHEIIEM OyI€T OCYILIECTBIEH IEPEXO]T
K MallTMHHOMY OOYYCHHIO Ha YPOBHE CPEIHETO 00MIeT0 00pa3oBaHusI.

UYepes UCNOIb30BaHUE PA3IUYHBIX JAaTACETOB U AHAJIU3 JAHHBIX CUHTE3UPYIOTCS 3HAHUS M YMEHHUS ydalluxcs, MOJTYYeHHbIE HMU HAa ypoKax
reorpadun, GU3NKU, OMOJIOTHH U IPYTUX.

HeotbpeMiemoii 4acThi0 IPOrpaMMBI SBIISIETCS pealn3alus NPOEKTHOro MeToa o0yuyeHus. [IporpaMMoii mpeaycMOTpeHO BBIIIOJHEHUE TAaKUX
MPOEKTOB KaK «CTaTUCTUYECKUM METOJ aHaiu3a JaHHBIX», «Pa3auuHble BapUaHThl NPOTrpaMMHMPOBAHUS LIMKIMYECKOTro ajroputmay, «Hauama
nporpammupoBanusi Ha Pythony». IIpoekTsl 1Mo cBoed MUAaKTUYECKOW CYIIHOCTH HAIleJIeHbl Ha (OPMUPOBAHHE CHOCOOHOCTEH, MO3BOJISIFOIINX
3¢ (}eKTUBHO IEWCTBOBaTh B pealibHOM KM3HEHHOW cuTyauuu. OOnanas UMM, ydaluecs MOTYT aJalTUPOBATHCA K M3MEHSIOLIIUMCS YCIOBUSM,
OpPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTYalUsAX, paboTaTh B KOMaH/IE.

[Ipu paboTe HaJ MPOEKTOM NOSIBIISIETCSA UCKIIOUUTEIbHAS BO3MOXKHOCTh (POPMUPOBAHUS Y YUaIIMXCs KOMIETEHTHOCTH pa3pelieHus npoodiaem
(MOCKOIBbKY 00513aTeIbHBIM YCIOBUEM peanu3alii METoa POEKTOB B IIKOJIE SBJISETCS PEIlIeHNE yJaluMcsi COOCTBEHHBIX NMPOOJIEM CpeacTBaMU
IIPOEKTa), a TAKXKe OCBOEHHE CIIOCOOO0B JIEATETLHOCTH, COCTaBIAIONMX KOMMYHHUKATUBHYIO U HH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

IInanupyembie pe3yJbTaThl 0CBOCHHS Y4e0OHOro Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS O00YyJaroIIMMHCS OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl CPETHEro OO0Iero
00pa3oBaHMs: TUYHOCTHBIM pe3ysibTaTaM (Tabsuua 1); MeTanpeMeTHBIM pe3ysibTaTaM (Tabnuna 2); npeIMeTHBIM pe3yibTaTtaM (Tadmuma 3).

Taoaunma 1
JIMYHOCTHBIE Pe3y/IbTAThI
TpeooBanne ®I'OC Yem nocruraercs
JIndHOCTHBIE pe3ynbTaThl, oOOecleyuBaloOuIe ajanTtanuio olyyatomierocss K | Pazmenbl
M3MEHSIOIINUMCS YCIOBUSM COLMAIIBHON U IPUPOIHON CPEJIbL: «BBeneHne B MICKYCCTBEHHbBIM HHTEIIEKT,

YMEHHE Paclio3HaBaTh KOHKPETHbIE IPUMEPHI MOHATHUS [0 XapaKTepHbIM Mpu3HaKkaM, | «OCHOBBI porpaMMupoBanus Ha Pythony,

BBITIOJIHATH ONEPAIIH B COOTBETCTBUU C ONPENICICHUEM U IPOCTEUIIIMMU CBOMCTBAMHU | «AHaiIu3 AaHHBIX Ha Pythony», «BBeaeHne B mammHHOe 00y4yeHHE HA
MOHSTHSI, KOHKPETHU3UPOBaTh MOHITHE MPHUMEpPaMH, HCIOIb30BaTh MOHATHE U ero | Python»

CBOICTBa IPH PELLIEHUH 33/1a4, a TAKXKE OIIEPUPOBATH TEPMUHAMU U IPECTABICHUSIMHU
B 00J1aCTH KOHUENIUN YCTOWYUBOTO Pa3BUTHS




IlenHocTH Hay4HOrO IMO3HAHUS:

OBJIaJICHUE OCHOBHBIMM HaBBIKAMH HCCIIEJOBATEIbCKON NEATEIBHOCTH, YCTAHOBKA HA
OCMBICJICHHE OTIBITa, HAOIIOJCHUH, TOCTYITKOB ¥ CTPEMIICHHE COBEPIICHCTBOBATD ITYTH
JOCTH>KEHUS] MHJMBH1yaJIbHOT'O M KOJJIEKTUBHOI'O 0J1aronoJry4yust

Paznenst «Ananu3 ganHbix Ha Pythony», «BBeneHue B MammHHOE
o0ydenue Ha Pythony

Taoauma 2

MertanpeamMeTHble pe3yJibTAThI

Tpedoanne PI'OC

Yem gocTuraercs

YMeHue caMOCTOSITENIBHO IUIAaHWPOBATh ITyTH JOCTHOKCHUS IIENTH, B TOM YHUCIIC
aJbTEPHATHBHBIC, OCO3HAHHO BbIOMpaTh Haubosiee 3(HPEKTUBHBIC CITOCOOBI PEIICHUS
y4eOHBIX M MIO3HABATEIHHBIX 3a/1a4.

[IpoekTHbIe 3a1aHus

YMeHHue OlleHUBaTh IIpaBUJIbHOCTb BbIIIOJIHCHUSA yqe6H0171 3aJa4u, COOCTBEHHBIE
BO3MOXHOCTHU €€ pCIICHUS.

Paznen «Ananu3 nanneix Ha Pythony

YMeHue OIIpCACIIATL IIOHATHA, CO3daBAaTb O606IJ_I€HI/I$I, YCTaHAaBJIMBAaTh aHAJIOI'UH,
KJIaCCI/I(l)I/IIII/IPOBaTI), YCTaHaBJIMBATb MNPUYUHHO-CICACTBCHHBLIC CBsA3HU, CTPOUTH
JIOTUYCCKUEC PACCYKACHUA, YMO3AKIIFOYCHUA (I/IH,ZLYKTI/IBHBIG, ACAYKTUBHBIC U 11O
aHa.TIOFI/II/I) 1 ACJ1aTh BBIBO/JHBI.

Paznen «Ananu3 nanneix Ha Pythony

YMenue CO31aBaTb, NPUMCHATH U Hp606pa3OBBIBaTB 3HaKM M CHMBOJBI, MOACIIN H
CXEMBbI IJId PCIICHUA y‘Ie6HI)IX 1 IO3HABAaTCIIbHBIX 3aJ1a4.

Paznen «Ananu3 nanueix Ha Pythony»

dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B obnactu ucnonb3oBanus UKT (UKT-
KOMITETCHIIHH).

Paznen «Ananus nanneix Ha Pythony

Taoaumna 3

IIpenmeTHbie pe3yJIbTaThI

Tpedosanne PI'OC

Yem nocruraercs

®opmupoBanue MHGOPMAIIMOHHON M ANTOPUTMUYECKON KYJIbTYphI, (hopMupoBaHue
NPEJCTaBICHUsT O KOMIIbIOTEpE KaK YHHMBEpPCaJIbHOM YCTpoilcTBe 00paboTKu
UHPOpPMAlLIM, Pa3BUTHE OCHOBHBIX HABBIKOB W YMEHHUH  HCIOJIB30BAHHUSA
KOMITBIOTEPHBIX YCTPOMCTB.

Paszpenst
«OcHOBBI TporpaMmupoBanus Ha Python»
«AHnanu3 naHHbIX Ha Pythony»

dopmupoBaHue MPeICTaBICHUs] 00 OCHOBHBIX M3Y4aeMbIX MOHATUSAX (MH(opmarms,
QJITOPUTM, MOJI€JIb) M UX CBOMCTBAX.

Pazmenst «OcHOBBI mporpammupoBanuss Ha Pythony», «Ananus
naHHbIX Ha Pythony, «BBegenue B mammaHoe o0ydenue Ha Pythony

Pa3BuTHe anropuTMHUYECKOrO0 MBILUICHHS, HEOOXOAUMOro A MpodecCHOHATbHOM
ACATCIIBHOCTH B COBPCMCHHOM OGH.IGCTBG; Pa3sBUTUC yMeHI/Iﬁ COCTAaBUTh U 3aIlluCaThb
QITOPUTM  JUIA  KOHKPETHOTO  HCHONHUTENs; (opMupoBaHue 3HaHUH 00
AITOPUTMUYECKUX KOHCTPYKLHUSX, JJOTHYECKHUX 3HAUEHUSAX U ONepalusax; 3HaKOMCTBO
C OJHUM H3 HA3BIKOB IIPOrpaMMHPOBAaHUAd W OCHOBHBIMHU aAJITOPUTMUYCCKUMU
CTPYKTYpaMu — JIMHEHHOMW, YCIOBHON U IUKIUYECKOM.

Paznensl «Ananu3 nmanHbiXx Ha Python», «OCHOBBI MamIMHHOTO
oOyueHus»




dopmupoBaHue yMEHUN (opMallU3aliK U CTPYKTYPHPOBAHUS UHPOPMAITUU, YMEHUS
BbIOMpaTh CIOCOO MPECTaBICHUS TaHHBIX B COOTBETCTBUU C IMOCTaBJICHHOM 3a/1adyeit
(Tabnuipl, cXembl, TpaduKH, JUArPaMMBbI) C HCIOJIB30BAHHUEM COOTBETCTBYIOIIMX

POrPaMMHBIX CPEJCTB 00PaOOTKHU JaHHBIX

Paznenst  «OcHOBBI mporpamMMupoBanHust Ha Pythony,
naHHbIX Ha Pythony, «BBeaenue B mammaHoe o0ydenue Ha Pythony»

«Ananmms

dopmMupoBaHUE HABBIKOB U YMEHUH 0€3011acHOTO U I1eJIeCO00pa3HOr0 MOBEICHUS TIPU
paboTe ¢ KOMIIBIOTEPHBIMU MporpamMmaMu U B ceTu MHTepHeT, yMeHus coOIroaarh

HOPMBI HH(POPMAITMOHHOW ATUKH U TpaBa

Paznen «BBeneHne B MCKYCCTBEHHBIN UHTEILIEKT

YYEBHO-TEMATHUYECKHWH IUIAH

Tabunna 4
«MCKyCCTBEHHBIN HHTEJLIEKT»
Ne HaunmeHoBaHMe TeMBbI Kpartkoe cogep:xxanue Bujbl yueOHoOM qeATeILHOCTH
n/n
1. BBenenne B U n MO
1.1. BBenenue B MalmmHHOE 00y4eHue IIporno3upoBanue, aHanus, Ananumuyeckas: TIOUCK OTBETOB HA BOIPOCHI
o0y4yeHue, aHHbIe, TPU3HAKH, YUUTENS, CAMOCTOSATENbHBIN MOMCK HH(pOPMAIMU TIPU
QJITOPUTM, UCKYCCTBEHHBIM HHTEIUIEKT, pELIEHNN IOCTABIEHHBIX 3a/1a4.
MallMHHOEe o0y4eHue, datascience. Kommynukayuonnas: xomanHast paboTta, OTBETHI Ha
BOIIPOCHI YUUTEIIS, UTPOBAsi IIPAKTHKA.
Ilpakmuyeckasa: yqacTue B Urpe, paboTa ¢ UTPOBBIM
TPEHAKEPOM.
Peghnexcusnas: pednexcust METOIOM «6 IUTSID)
1.2 Ponb HCKYCCTBEHHOrO MHTEIIEKTA B )KU3HU Ortuka NN, 3TMUHOE TPpUMEHEHNE Ananumuyeckas: TIOUCK OTBETOB HA BOIPOCHI
YeJI0OBEKA: ITUKA U PEryJIUpOBaHUE WU, orercTtBeHHOCTH U, YUUTENS, CAMOCTOSATENbHBIN MOMCK HH(OPMAIMU TIPU
perynuposanue UU. pELIEHNN IOCTABIEHHBIX 3a/1a4.
Kommynukayuonnas: xomanHas paboTta, OTBETHI Ha
BOIIPOCHI YUUTEIIS.
IIpakmuueckas: pellleHAE Keiica, y4aCTHE B UTPE.
Pegnexcuenas: 0TBETbl Ha KOHTPOJIBHBIE BOIIPOCHI

2.0cHOBBI si3bIKa porpammupoBanus Python




2.1.

AnroputMmbl B ucioaHUTENH. CTIOCOOBI
3aIKCy aIrOPUTMOB

Hcnonuutens, anropuTM.
Cnoco0ObI 3aITUCH AITOPUTMOB:
CJIOBECHBIH, TOCTPOYHBIN, OJI0K-CXeMa,
nmporpamma.
JIvHeHbIN, pa3BETBISAIOMIMUICA U
UKJIMYECKUI alTOPUTMBI.

Ananumuyeckasi: TIONCK OTBETOB Ha BOIIPOCHI
YUHUTEIIsA, CAMOCTOSITEIIbHBINA MTOMCK HH(POPMAILIUH TTPH
PEIICHUHU IMOCTABJICHHBIX 3a1a4.

Kommynuxayuonrnas: pabota ¢ UTPOBBIM
TpPEHAXKEPOM.
Hpaxmuqecmﬂ: OTBCThBI HAa BOIIPOCHI, pCIICHUE
npeajiaracMbIix Sa,I[aHI/Iﬁ Ha A3BIKE IIPpOTrpaMMHUPOBaHUA
Python.

Pedghnexcuenas: 3anonnenue nucta pedaekcun

2.2 OO1u11e cBeieHus O A3bIKE Hcropus s3bika Python, Ananumuueckas: MOUCK OTBETOB Ha BOIIPOCHI
nporpamMupoBanus Python KOMITMJIMPYEMbIE U UHTEPIIPETUPYEMBIE | YUUTEJIs, CAMOCTOSTEIbHBIN MOUCK HH(DOPMALUH ITPU
SI3BIKU, JIOCTOMHCTBA M HEJOCTATKU pELICHUH [TOCTaBIECHHBIX 3a/1ay.
Python. Kommynuxayuonnasn: pabora B KoMaHIax U (W)
[ToHATHE NaHHBIX, TUIIBI JAHHBIX: UH/IUBUYaJIBHO.
1eJIble, BEILIECTBEHHbIE U CTPOKOBBIE. IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEeILICHHUE
[TonsATHE IEpeMEeHHON, pa3HULA IIPEAJIaraéMbIX 3aIaHUM HA A3bIKE IPOrPaMMUPOBAHUS
MEXK]1y IEPEMEHHON U KOHCTAHTOM. Python.
Pedghnexcuenas: 3anonnenue nucta peuekcuu
2.3 Opranu3zaiys BBOJia U BbIBOJIA JAHHBIX ®ynkuus print(), mpaBuia ee Ananumuyeckas: IOUCK OTBETOB Ha BOIPOCHI
ucnosyib3oBanus. OmuoKky npu YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TIPU
UCIOJIb30BaHUU QYHKIMH print(). pELICHUH TIOCTABJICHHBIX 3a/a4.
Tuneimanueix: int, float, str. Kommynurxayuonnas: pabora B KoMaHax U (FITH)
[IpuBeneHre TUIIOB ¢ TOMOIIIbIO MHIUBUAYAJIBHO.
COOTBETCTBYIOIIMX PyHKIHH (int(), Ilpakmuueckas: OTBETHI HA BOIPOCHI, PEIIEHUE
float(), str()). ®ynkuus type(). npeJyiaraeMbIX 3aJjaHui Ha S3bIKe TPOrPaMMUPOBAHHUS
Omneparop prCBanBaHMS. Python.
[TpaBuiia UMEHOBAHUSI IEPEMEHHBIX. Pedghnexcuenas: 3anonnenue nucta peiekcuu
Oynkuus input(), mpaBuiia ee
ucnoip3oBanus. Heo6xoaumocTtsb
IIPUBEICHNUS LEIOUYHUCIECHHBIX TaHHBIX K
THUIy int mocjie BB/
24 AJropuTMHUYECKasi KOHCTPYKIIUS Tunel nanaex B Python, AHnanumuyeckas: TOUCK OTBETOB HA BOMPOCHI

«CJIICAOBAHHUC

apu(dMeTHUECKUE OnepaTopbl, 1ecTBUS
C IepeMEHHBIMU. AJITOPUTM, BUJIBI

YUUTENs], CAMOCTOSATEIbHBIN MOMCK HH(OPMAIMU TIPU
pELICHUH TIOCTABJICHHBIX 3aa4.




AITOPUTMOB, OCOOCHHOCTH JTUHEHHOTO
ajropuTMma, OJI0K-cXema.
biiok-cxema TMHEHHOro alropuTMa.

Kommynuxayuonnas: pabota B KoMaHIaX U (HJIH)
WH/IUBUYAIIEHO.
Ilpakxmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHHUE
npe/yiaraeMbIX 3a/IaHui Ha S3bIKE IPOTPAMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonnenue mucta pedekcuu

2.5 [IporpammupoBaHue THHEWHBIX aJITOPUTMOB brok-cxeMa JIMHEHHOTO anropuTMa. Ananumuueckas: MOUCK OTBETOB HA BOTIPOCHI
[TporpamMMupoBaHue THHEHHBIX YUUTEIIs, CAMOCTOSITEIbHBIN MOUCK WH(OPMAIMH TIPU
QITOPUTMOB, apu(mMeTHIecKue pCIICHUH TTOCTABJICHHBIX 3a]1a4.
OIepaTophbl, IEPEMECHHBIC Kommynukayuonnas: pabora B KOMaHaax U (HIIH)
WH/IMBUIYAIIbHO
Ilpakmuueckas: OTBETHI HA BOIIPOCHI, PEIICHHUE
npe/yiaraeMbIX 3a/IaHui Ha SI3bIKE TPOrPaMMHUPOBAHUS
Python.
Pegnexcuenas: 3anonnenue nucta pedaekcuu
2.6 AnroputMuyecKas KOHCTPYKIUS PasBeTBnsromuiics anroputm, 0J10K- Ananumuyeckas: TOUCK OTBETOB Ha BOMPOCHI
«"'BETBJICHHE) cXeMa BETBJICHHS, ONIEPATOPHI YUUTEISI, CAMOCTOSITENbHBIN MOUCK HH(OPMALIUY TTPH
CpaBHEHHMS. pEIlIeHNN TOCTABIEHHBIX 3a/1a4.
Ycnoeusie onepatopsl if, if-else, Kommynurxayuonnas: padbota B KoMaHIaX U (KJIHN)
NpaBUJIa 3aIMCH YCIOBHBIX WHIWBUTYTEHO.
OTIepPaTOpOB. Ilpakmuyeckas: OTBETHI HA BOMIPOCHI, pEIICHHE
npeJylaraeMbIX 3a/IaHui Ha S3bIKE TPOrPaMMHUPOBAHUS
Python.
Pedghnexcuenas: 3anonnenue nucta perexkcun
2.7 [TomHast popma BeTBICHHS bnok-cxema BeTBIEHHS. Ananumuyeckas: TIOUCK OTBETOB Ha BOIIPOCHI

[TonHbIM yCIOBHBIN oniepaTop,
IIpaBUJIa 3allACH MTOJIHOTO YCIOBHOTO
omeparopa

YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TTPU
pEelIeHNN TOCTAaBIEHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KoMaHaax v (UiIH)
WH/IUBUYaJIBHO.
IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHHUE
IpeUlaraeMblX 3a/laHuil Ha sI3bIKe TPOrpaMMHUPOBAHUS
Python.

Pegrexcusnaa: 3anonHenue JucTa peduiekcuu




2.8

[TporpamMmmupoBaHue pa3BeTBISIONINXCS
AJTOPUTMOB. Y CJIOBHBIM OIIEPaTOP

[IporpammupoBaHue JIMHEHHBIX
aJITOPUTMOB, apupMeTHIECKHE
orepaTophbl, HIEPEMEHHbBIE

Ananumuyueckas: TOUCK OTBETOB HA BOTIPOCHI
YUUTEIs, CAMOCTOSTEIBHBIN MOMCK WH(OPMAIMH TIPU
pEIICHUH TTOCTABJICHHBIX 3a]1a4.

Kommynuxayuonnas: padbota B KoMaHIaX U (HJIH)
WH/IUBUYAJIbHO.
Ilpakxmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHHUE
npe/iaraeMbIX 3a/IaHui Ha SI3bIKE TPOrPaMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonnenue mucta pedekcuu

2.9

HpOCTbIe " COCTAaBHBIC YyCJIOBUS

PasBeTBnsromuiics anroputm, 0J10K-
CXeMa BETBIICHUS.
Jlornueckue onepaTopsl, COCTaBHbIE
YCIIOBHSL.
VY ci10BHBIN OrepaTop

Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI
YUYHTEIs, CAMOCTOSTEIbHBIA OUCK HH(POPMALIH TIPU
pELICHUY MTOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnasn: pabora B KoMaHIax U (W)

WHIUBHTyaJIEHO.

IIpakmuueckas: OTBETHI Ha BOTIPOCHI, pEILICHNE
npeJUlaraeMbIX 3a/IaHui Ha S3bIKE TPOTPaMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue nucta peuekcuu

2.10

AnropurMuyecKkas KOHCTPYKIUS
«110BTOpeHuE». [IporpaMMupoBaHye UKIOB C
3a/laHHbIM YCJIOBUEM MPOAOKEHNS pabOThI

Omnepatop while B Python, cunaTakcuc
omneparopa while

Ananumuyueckas: NOUCK OTBETOB HA BOIIPOCHI
YUUTEIs, CAMOCTOSTEIBHBIN MOMCK WH(OPMAIMH TIPU
pEIICHUH TTOCTABICHHBIX 3a/1a4.
Kommynukayuonnas: pabora B KoMaHIax U (M)

WH/INBUTYAIIbHO.

IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHHUE
npeJyIaraeMbIX 3a/IaHui Ha SI3bIKE TPOrPaMMHPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue nucta periekcuu
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[TporpamMupoBaHre NUKIOB C 33ITaHHBIM
YUCIIOM TTOBTOPEHUI

Omneparop for B Python, ¢pynkmus
range(), cuHTaKkcuc GyHkiuu range().

Ananumuyeckas: TIOUCK OTBETOB Ha BOIIPOCHI
YUUTEIs, CAMOCTOSITEIBHBIN MOUCK WH(OPMAIMH TIPU
pEIICHUH TTOCTABICHHBIX 3a/1a4.
Kommyrnuxayuonnas: pabota B KoMaHIaX U (W)

WH/IUBUYAIIbHO.




Ilpakmuueckas: OTBETHI HA BOIIPOCHI, PEIICHUE
npejiaraéMbIX 3aJlaHiil Ha SI3bIKE MMPOTPAMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonnenue mucta pedekcuu

2.12 [TpoekT «Pa3nuuHbie BapUaHThHI LIMKIHYECKUI alrOpUTM, AITOPUTM Ananumuueckas: TOUCK PEIICHUS TOCTABICHHON
POTPAMMHUPOBaHUS [IUKINYECKOTO while, anroput™m for, npaBuia 3anucu 3aa4u.
AITOPUTMAY UKIMYECKUX aropuT™MOB B Python KommyHnukayuonnas: pabora B KOMaHaax u (HITH)
WH/IUBUYAJIEHO.
Ipakxmuueckas: penieHre POCKTHOH 3a/1auH.
Pegrexcuenas: 3anonHenue aucta pedackCuu
2.13 [TpoekT «Hauaia nporpaMMUpOBaHUS Twuribl TaHHBIX, IEPEMEHHBIE, Ananumuueckas: B Ipoliecce CUCTEMATU3aluU
(GyHKIIUU, MATEMAaTHICCKHE U 3HAHUH.
JIOTHYECKUE OTICPATOPbI, BUJIBI Kommynukayuonnas: npu pabote B KOMaH/IaxX.
QITOPUTMOB, YCIIOBHBIH OomiepaTop, Ilpakxmuueckas: B paboTe 10 CO3JJAHUIO BU3YaIIbHOU
oneparop for, oneparop while. KapThl 3HaHUU. Peghiexcusrnas: 3aNI0JIHCHHUE JTUCTA
pednexkcun
3.Anaim3 nanHbIix Ha Python
3.1 Hayka o nanabix. CTpYKTYpBI JaHHBIX JlaHHbIe, HaAyKa O JAHHBIX, OTKPBITBIE | AHanrumuueckas: aHAIA3 TPAKTOBOK IMOHSATHS «HAYKA O
JTAaHHBIC, ICTOYHHUKY JIAHHBIX, JTAHHBIX); TTIOMCK OTBETOB HA MPOOJIEMHBIE BOIIPOCHI
CTPYKTYpPHI IaHHBIX (CTEK, MAaCCHB, YUUTEIS.
ouepeib, XdUI-Ta0InIIa) Kommynuxayuonnas: o0Cy)aeHre TPAKTOBOK IMOHSATHUS
«HayKa O JaHHBIX», OTBETHI HA BOMIPOCHI YUUTEIS.
Ilpaxmuueckas: paboTa B MEKpOTpymmax Ha 1 arame
ypoKa (BBIMOJHEHUE 33JaHUS Ha OMPOBEPKEHUE HIIN
(akTHUECKOE MOATBEPKIEHUE OJTHOTO U3 TE3UCOB);
MOVWCK TPUMEPOB CaTOB-UCTOUYHUKOB JTAHHBIX;
pelieHre mpoOIeMHBIX 3aJaHHi.
Pegnexcusnaa: 3anonnenue aucra pegiekcuu B KOHIE
ypoka
3.2 Pa6oTa co ciuckamu Python CTpyKTYypbl JaHHBIX, CIUCKH, CITUCOK, | Jxcnepmuas. 0OCYKIEHUE JOMAIITHETO 3aJaHus U €ro
DIIEMEHT CIHCKa, UHJIEKC, OIICHKA.

OTpHUIIaTENIbHAS UHICKCAITUS

Ananumuyeckasn: ananu3 IpoOJIEMHOM CUTyalluu 00
OpraHU3aIMy XpaHEHUs JaHHBIX (Ha TPUMEpaXx);
Harnucanue kona (3Tam 2 ypoka).




Ilpakmuueckas: pemenne MpoOJIEMHBIX 3aJaHUH,
mpakThueckas padota (dtam 3 ypoka).
Kommynuxayuonnas: oTBETHI Ha BOIIPOCH! YUUTEIs,
y4acTHe B IPYIIIOBOM 00CYK/IEHUU IIPU BBITIOJTHEHUHT
3aJaHUH.

Pedghnexcuenas: 3anonnenue mucta peekCuu B KOHILIE

ypoKa

3.3

bubmmoreku Python. bubnmuoreka Pandas

[Touck, ounctka, mpeoOpa3zoBaHue,
opraHusanus 1 cOop JaHHBIX,
O0ubIMoTEKa A3bIKA
IPOrpaMMHUPOBaHUS, OMOITHMOTEKH
Python, 6ubnmoreka Pandas, ummnopt
O6ubIMoTeK

Ananumuyeckas: TIOUCK OTBETOB HA MPOOIEMHBIE
BOIPOCHI (HampuMep, MPOBECTH aHAIOTHUIO OMOIMOTEKN
SI3bIKA IPOTPAMMHUPOBAHUS ¢ OOBIYHON OMOIMOTEKOI),

COCTABJICHME IUIaHA JEUCTBUM 110 U3YYECHUIO U
aHaJIN3y JaHHBIX.

Ilpakmuueckas. BBIOTHEHUE TPAKTUYECKON PAOOTHI.
Kommynuxayuonnas: OTBETbI HA BOIIPOCHI YUUTES,
ydacTue B TPYIIOBOM 0OCYKI€HUUBBITIOTHEHHOTO

JIOMAIIHETO 3aIaHUs U B IIPOLECCE BBINIOJIHECHUS
3aJaHuH.
Pedghnexcuenas: 3anonnenue nucta pedekCHu B KOHIIE

ypoka

3.4

CrpykTypsl nanHbIX B Pandas

[Touck, ounctka, mpeoOpazoBaHue,
OpraHu3zaius 1 cOop JaHHBIX,
CTPYKTYpHI JaHHBIX B Pandas,

CTPYKTYypa JaHHBIX Series

Ananumuyeckas: aHanu3 BHIMOJTHEHHBIX JOMAITHUX
3aJlaHUH, BHITIOJIHEHUE 33IaHUN TIO CTAHIUSIM.
Ilpaxmuueckas: BBITIOTHCHHUE 3aIaHUN TIO CTAHIIHSIM,
BBITIOJITHCHUEC TECTA.
KommyHnuxayuonnas: OTBETHI Ha BOTIPOCHI YUUTEIIS,
y4acTHE B TPYMIIOBOM OOCYKIEHUUTIPH BBITIOJTHCHUH
3aJaHuH.

Pegnexcusnas: 3anonnenue mucta pedaekcuu B KOHIIE

ypoKa

3.5

Crpykrypa nannbix Dataframe

Crpykrypa nanseix DataFrame,
CJIOBaphb, CIIUCOK, (hyHKIMA read csv,
metozs! head u tail

Oxcnepmmuasi: IOUCK U 00CYXASHHUE OMUOOK TI0
pe3yibTaTaM BbIIOJHEHHUS 3aJaHui
AHanumuyeckas: aHaNU3 BBITIOJIHEHHBIX MPAKTHYECKUX
3aJaHM, IIONCK OIIHNOOK M NX 0OOCHOBAHHE, aHAIU3
¢parmenTa kona (3aganue 4).
IIpakmuueckas. BBIIOJHEHUE 3a/IaHUM HA CO3/IaHUE
o0bekTa DataFrame u3 cioBapsi M U3 CIIMCKA CIIUCKOB
(1 aTan ypoka), BBIIIOJHEHUE 3aIaHUI HA CYUTHIBAHUE U




BBO/JI JaHHBIX, aHAJIU3 KoJa U T.1. (2 u 3 3Tansl ypoka).
Kommynuxayuonnas: oTBETHI Ha BOIPOCH! YUUTEIIA,
ydacTue Bo (PpOHTAILHOM Oecelie M rPyIIIOBOM
00CY)KJICHUUIIPY BBINIOJTHCHUH 33JITaHUH.
Pedghnexcuenas: 3anonHenue aucta peIeKCHUH B KOHIIE

ypoKa

3.6

bazoBrie ornepanunu C Ha60paMI/I JaHHBIX

HNudopmanus o qaHHBIX, METOIBI info 1
describe, ynuCI0OBBIE U KAaTETOPHATHHBIC
MPHU3HAKHU, arperupyronue QyHKIIN:
value_counts, unique, nunique, groupby
Metoas! min(), max() u mean(),
00bearHeHrEe TaOJINII C ITOMOIIBIO
METOJIa merge, mapaMeTpsl on U how

Ananumuyeckas: IpU BBITOJHEHUN PAKTUYECKOTO
3aJJaHUs Ha YTEHHE JaHHBIX U3 TaOJIULbl MHQOpMaIK
00 urpokax pyrOoIbHBIX KITyOOB, B TOM YHUCIIE C
npuMeHerneM meto describe(); mpH BBITTIOITHEHUH
3aJJaHMs HA MCCIIEJOBAHUE arperupyonmx GyHKINHI.
Ilpakmuueckas: ipy BHIIOTHEHNH 33/1aHUH, B TOM
YHCIIe CAMOCTOSATENBHBIX M UCCIIEA0BATEILCKUX
IIPaKTUYECKUX PadoT.
Kommynurxayuonnas: yaactue Bo ppoHTAIBHOM Oecene
10 OOCYK/JICHUIO IOMAITHEro 3a/1aHusl (MOJIENb YPOKa —
«IIEPEBEPHYTOE 00YUECHUEY).
Pedghnexcuenas: 3anonnenue aucta peekCuu B KOHILIE

ypoKa

3.7

OnucarenbHas CTaTUCTHKA

Merons! info, describe, min, max,
mean, yciaoBUs PUIbTpAIK JaHHBIX,
CTaTHCTHKA 110 KaTeropruaIbHbIM
napaMmerpam, GUIbTpalus JaHHbBIX,
CTATUCTUYCCKHE METOMIBI

Ananumuyeckas: IpU BHIIOTHEHNUH 3a/1aHUI
PaKTUYECKON paboThl HA MIPUMEHEHHE
CTaTUCTUYECKUX METOMOB, a TAK)KE IIPU COCTABIICHUN
3aJJaHMsl Ha CJIOXKHBIE YCIOBUS (PUIBTPALIMM JAHHBIX U
CTaTUCTUYECKUX METO/IOB.
IIpaxmuueckas: IpYA BBITIOJHEHUH 3a/1aHUN.
Kommynukayuonnas: ydactue Bo GpOHTaIBHOM
00CYXJIEHUH MPOOJIEMHBIX CUTYaIMii, OTBETHI Ha
BOIIPOCHI, 00CYX/IEHUE B IPYIIINaXx.
Pegnexcusnaa: 3anonnenue aucra peguiekcuu B KOHIE

ypoKa

3.8

Buzyanuzanus 1aHHBIX

Busyanu3zaius JaHHBIX, TPEUMYIIECTBA
Jarpamm #u rpa(HuKoB; BUJIBI
nuarpamm; onbnuotexu Pandas,
Matplotlib, Seaborn; mocrpoenue
rpauKOB M JUArpamMm ¢ IMOMOIIIBIO

Ananumuyueckas: MPUBBIICICHUH PEHUMYILECTB
BU3YaITU3aIH JJAHHBIX JI0 UX Ta0JIMYHOTO
NIPEICTaBIICHHUSI.
IIpakmuyeckas: IPU BBITIOJTHEHUH MPAKTHYECKUX
3aJJaHU{ B MaJIBIX TPYIINaX; P BBITIOJTHEHUH
MPaKTUYECKOU PabOTHI.




3TUX OUOIMOTEK, MeTO B! plot, hist,
scatter, joinplot, pairplot, countplot

KommyHnukayuonnas: OTBETH Ha BOIPOCHI YUUTEIS,

(bpoHTaIbHOE 00CYXICHHE B 00CYKJIEHNE B MaJIbIX
rpyImax.

Pegnexcusnas: 3anonneHue nucta peiekCuu B KOHIE

ypoKa

OCHOBHBIE TOHATUI TEMBI «AHAIN3
naHHbIX Ha Python

Ananumuueckas: py BHINIOJIHEHUH 33/IaHHIH TI0
MCCJICJIOBAHMIO J1aTaceTa 0 GyTOOIMCTaX, TOUCK
CTaATUCTUYCCKUX XAPAKTCPUCTUK OTACIIBHBIX
NEPEMCHHBIX U UX BSaI/IMOCBSI?,ef/'I, IMOCTPOCHUC
BU3yaJIM3allui JaHHBIX.
Ilpakmuueckas: py BHIIOJIHEHUH TIPOCKTA.
Kommynukamuenas: npu 00CYX ICHUH JOMAIIHETO
3alaHuA, ITPU BBIIIOJIHCHUHU IIPOCKTA B MAJIbIX I'pYyIIIax
Pedghnexcuenas: 3anonnenne mucta peIeKCHH B KOHIIE

ypoka

OCHOBHBIE ITOHATHUS TEMBI «AHaAIN3
naHHbIX Ha Python»

Ananumuyeckas: Ipu MOCTPOCHUH BU3YyalIbHOM KapThl
3HAHUU MOIYJIS.
Ilpaxmuueckas: IpU BBIIIOJHEHUH TECTA I10 pa3lemy.
Pedghnexcuenas: 3anonnenue nucta pedekCHu B KOHIIE

ypoka

4.BBeeHue B MaliuHHOe 00y4eHue Ha Python

HckyccTBEHHBIN MHTEIIIEKT, TOIXO0,
OCHOBAHHBII Ha MPaBHUIIaX, MAIIIMHHOE
oOyuenue, ucropus pazsutus U B
urpax, cepsl IpUMEHEHUST MAITHHHOTO
0o0y4deHus; 00y4eHHe C yUUTEIEM,
o0ydeHue 6e3 yuurens, 3a1adya
perpeccun, 3aa4a KiiacCuPpUKaInm,
3a/1aua KJIacTepu3aluu, OTOOp TaHHBIX
JUTSL MOZIETT MAIlIMHHOTO O0YYeHUs

Ananumuyeckas: Ipu CPAaBHUTEIILHOM aHAIIN3E
MOJIXOJIOB: O0y4YEeHHE ¢ yuuTeneM u odyueHue 6e3
YUUTEIsI; IPU OTBETAaX HAa BONPOCHI U (PPOHTATHHOM
00CYXXJIECHUH BOIIPOCOB TIO MPE3CHTAIIHH.

Ipaxmuueckas: py BRITIOJTHEHUH 3/ TaHAN
MPaKTUYECKON pabOTHI.
Kommynuxayuonnasi: OTBETHI Ha BOIIPOCH! YIUTEIISA,
ydacTre BO (PpOHTATBFHOM OOCYKIEHUH TIPH
BBIIIOJIHEHNH 3aJaHUN.
Pegrexcusnas: 3anonHenue nucra peaekCuu B KOHIIE

ypoKa

3.9 [Ipoekt «MccnenoBanue qanHbIx». Yacts 1
3.10 [TpoekT «MccnenoBanue qaHHbIX». YacTh 2
3.11 [Tpoekt «Python ans Data Science»
4.1 [TonsiTHe ¥ BUBI MAIIIMHHOTO O0yYEHUS
4.2 AHanu3 u BU3yanu3anus JaHHbX Ha Python

(moBTOpEHUE)

MamuHHOe 00y4eHue ¢ yuuTenem,
MalMHHOE 00y4yeHue 0e3 yuurerns,

Aunanumuuecxas: ITpU MMOUCKE OTBETOB HA BOIIPOCHI B
X04€ 06C}’)KI[CHI/I}I BBIIIOJIHCHHOI'O JOMAIIHETO 3a/JaHM A,

3ala4a perpcCCuu, 3ajjava

IIPU BBITOJIHEHUH 33JaHUN IPAKTUYECKOI paboThI.




KJIaccu(pUKaIum, 3a1ada
Kiacrepusanun; ondamorexu Pandas u
Matplotlib, urenne TaOIMYHBIX TaHHBIX,
CTAaTHCTHYECKHUE ITOKA3ATEIIH,
MIOCTPOCHHUE AHarpaMM

Ipakmuyeckas: Ipu 0O0CYKICHUN BBITOJHEHHOTO

JOMAIITHETO 3a/IaHus; IPH (PPOHTAITLHOM OIPOCE U

Oecejie, P BBHITIOJTHEHNUH 331aHUH MPAKTHYECKON
paboTHI.

KommyHnukayuonuas: oTBETHl Ha BOIPOCHI YUUTEIS,
ydacTtre BO (PpOHTAIILHOM OOCYKICHUH TTPU
BBITTOJIHCHUH 33]JTAaHHH.

Pegnexcusnas: 3anonneHue aucta peiekCuu B KOHIE

ypoka

4.3 bubnuorexknu MalmMHHOTO 00yUYeHuUs MamuHHOe 00ydeHue ¢ yIuTeIeM U Ananumuyeckas: OTBETbl Ha BOIIPOCHI (aHAIM3
0e3 yuuTesi, ero npeuMyIecTBa, BOIIPOCOB M MTOUCK OTBETOB) ()POHTAIILHOMN Oece b,
MIOCTAaHOBKA LEJIN U 3314, aHAJIN3 aHaIn3 rpaduKoOB MOJIENICH MAIIMHHOTO OOYUYEHHUS TIPH
JAHHBIX, 00y4Jaronas 1 TPEHHPOBOYHAS BhINOJIHEHNH 3a1aHus «[IpoGiiembl B 00ydeHnn
BBIOOPKH, 33/1a4a PeTrpeccuu, 3aaada MOJISITI.
KJaccu(hUKanmm, TeCTOBas U IIpakmuyeckas: TIONCK OTBETOB Ha BOIPOCHI
TPEHUPOBOYHAsI BEIOOPKA, (bpoHTaIBHOM Oecesbl U BONIPOCHI YUUTENS B X0J1€
nepeoOy4yeHue, HeJ000yUIeHHE, ypoKa.
ONTUMAaJIbHAs MOJIETb, Kpocc- Kommynukayuonnaa: yaactiue Bo ppoHTanbHOI Oecene
Banuanus; o6uodanorexa Sklearn, sTamnsl 10 MaTepHuagam MpeblIyIero ypoka; yuacTie B
MOCTPOCHMSI MOJIENIM MAIIMHHOTO 00CYX/IeHUH TIPH BHIMOJHEHUH 3a/IaHUs B
oOyuenust Ha Python MHUKPOTPYIIIE 110 aHAINU3Y Ipa(UKOB MAIIMHHOTO
o0yueHusl.
Pegnexcusnaa: 3anonHenue aucra peiekCun B KOHLE
ypoKa
4.4 JIunelinas perpeccus

[TonsiTHE TMHENHOW perpeccuy,
neneBast yHKIUS, TMHEHHOE
ypaBHEHHE, TOMOCKEIaCTUYHOCTh
JaHHBIX; CO3/TaHUE MOJICIH JIMHCHHOM
perpeccun Ha Python ¢ momorsro
oubaunorex Pandas, NumPy u Sklearn

Ananumuyeckas: ananu3 pabOTHI MOJEIH JIMHEWHON
perpeccun (moadop K03 HUIMEHTOB TUHEHHOTO
YpaBHEHHUS C HECKOJIbKUMHU ITEPEMEHHBIMU ); aHATTU3
3aJ1a4, MPe/ICTaBICHHBIX YUHUTEIEM, BEIOODP U3 HUX
3aJla4 perpeccu; 3aJlanue Ha aHanu3 rpadukoB U
BBIOOD U3 HUX TOT'O, KOTOPBIN COOTBETCTBYET MOJIEIH
JUHENHOMN perpeccuu; aHajlu3 TOYeyHbIX rpapukjd u
BbIOOp cpen HUX Ha0opa JaHHbIX, TOAXOIAIINX JUIs
peuIeHus 3a1a4u JIMHEMHOU PErpeccun; CO31aHnue
MOJIeNTM MAallIMHHOTO 00y4eHus Ha Python.
Ilpakmuueckas: pemienue 3a1ay (U3 IPeaICTABICHHBIX
yYUTeNeM 3a/1a4) Ha BIOOp Habopa JaHHBIX (110
rpaduKam), HOAXOAALINX sl PELICHUS 3a]auu




4.5

JIMHEMHOMN perpeccuu; CO3ITaHNe MOJICIIH MAIlTMHHOTO
0o0ydenus Ha Python: Mmoziens npeackazaHus 1ieH Ha
KBapTUPBI B 3aBUCUMOCTH OT Pa3jIUYHbIX ITapaMeTPOB.
Kommynuxayuonnas: yaactue BoO ppOHTATEHOM
00CYXX/ICHUU OCHOBHBIX BOIIPOCOB TEMbI — JIMHEHHAs
(GYHKIUSA ¥ JIMHEHHOE ypaBHEHUE, KOTOPHIE YXKe
M3YYaIUCh B Kypce MaTeMaTHKH; OOCYXICHHE 3a]1a4 110
rpadgukam.
Pegnexcusnaa: 3anonnenue aucra pediekcuu B KOHIE
ypoKa

4.6

Henunernrie 3aBUCUMOCTH

Cosznmanue, 00y4eHHE U OlIEHKA MOJICTTN
JIMHEWHOWN perpeccuu, BU3yaln3alus
nanHbIX Ha Python; HenmuHeliHbIe
¢bynkunu, rpaduku HyHKIHIA;
MOJINHOMHAJILHOE Npeo0pa3oBaHue
JMHEHHOU perpeccuu

Ananumuueckas: co3gaHue MOACIN TUHCHHOMN
perpeccuu Ha OCHOBAaHUU TPOCTON TaOIHUIIBI C
JIAaHHBIMU O 3apIlIaTax COTPYJHUKOB, HAXOIALIMXCSA HA
Pa3HbIX TOJHKHOCTSX; HAITMCAHHUE KOAA.
Ilpaxmuueckas: pemieHue 3a1a4 Ha CO3JaHUE MOJIEIIN
JMHENHOMN perpeccuu, OTBEThI Ha BOIPOCHI YUUTEIIS
(moBTOpEHUE MaTeprana MaTeMaTHKH ); BHITIOJTHEHHE
3a71aHus Ha MOJIMHOMHUAJIBHYIO PErPECCUI0, HATTMCAHUE
KOJIa JUISl MIPEICKa3aHusl 3HAYEHNsI HOBOM MOJIENBIO U
OCTpOeHUE TPadUKOB UCXOIHBIX TaHHBIX U MOJEIH.
Kommynuxayuonnasn: yaactue Bo GpoHTAIEHOM
00CY>KJI€HIH, OTBETHI HA BOMIPOCHI YUHUTETISI.
Pedghnexcuenas: 3anonnenue nucta pedekCHu B KOHIIE

ypoKa

Knaccudukanus. Jloructuyeckas perpeccust

Knaccudukanms, moructuueckas
perpeccusi, TMHENHBIN Ki1acCUPUKaTOpP,
TUIEPIIOCKOCTh, OMHApHAs
KJ1accuuKalus, MyJbTHKIACCOBAs
KJaccupuKalus; TMHeHHOe ypaBHEHHE,
KO2(pPUITMEHTHI IMHEWHOTO YpaBHEHUS,
pacnoaokeHnue TOUKH OTHOCUTEIHHO
MPSIMOM, OTCTYII 00BEKTA; CO3JJaHHe,
oOydeHure U OlleHKa MOJIeTTN
JIOTUCTUYECKOU PErpeCcCUun

Ananumuueckas.: TIOUCK OTBETOB HA MPOOJIEMHBIE
BOIIPOCHI M PEIICHUE 3a/1a4 Ha 3Tare 2 ypoka.
Ilpaxmuueckas: 0OTBETHI Ha BOIIPOCHI, 000D
MIPUMEPOB 3a7a4 Ki1acCHu(UKAIN; OTBETHI Ha

pOOJIEMHBIE BOIIPOCHI TPU OOBSICHEHUH HOBOTO

MaTepuasa; peluieHue 3a/1a4 Ha 3aKperyieHue HOBOTO
Marepuaa 1o TeMe; y9actre Bo (PpoHTaIpHOM padoTe
Ha 3Tamne 3 ypoka.
KommyHnukayuonnas: yaactie B 00CYX/I€HUH TeCTa U
OCHOBHBIX TTOHSITHI TEMbI; OTBETHI Ha BOIPOCHI
YUUTEIS.
Peghnexcuenas: 3anonHenne mucta peIeKCHH B KOHIIE

ypoKa




4.7

Knaccudukanms. Jlorucruueckas perpeccust

Martpuna omnboK, METPUKHU KauecTBa
JIOTUCTUYECKON perpeccuu, MOJeNb
JIOTUCTHYECKOM perpeccun Ha Python

Ananumuyeckas: TOUCK OTBETOB Ha BOIIPOCHI YUUTENS
pH 00CYKJIEHUU METPUK KauecTBa JIOTUCTUYECKOM
perpeccuu; caMoCTOATEIbHOE COCTaBICHUE MOIEINN

JIOTUCTUYECKON perpeccuu AJis MpeICKa3aHms
BEpPOSATHOCTH B Onvkaiiue 10 et uimeMuyecKkon
001€3HU cep/lia 1Mo pa3InYHbIM IPU3HAKAM.
IIpaxmuueckas: OTBETHI Ha BOIIPOCHI
YUUTEJNS1;CaMOCTOSITENIbHOE COCTABICHUE MOJIEIH
JIOTHCTUYECKOM perpeccuu JUIst MpeacKa3aHus
BEPOSATHOCTH B Onrpkaiimme 10 et uimeMudeckoin
00J1e3HU Ccep/Ia 1Mo Pa3InIHbBIM IPU3HAKAM.
Kommynukayuonnas: yaactue Bo GpOHTAIHBHOM
00CYXJIEHUM METPUK Ka4yeCcTBa JIOTUCTHUECKON
perpeccuu;

Pegnexcusnaa: 3anonnenue aucta peiekCuu B KOHIE

ypoKa

4.8

HepeBbs pemenuii. Hacts 1

JlepeBo pelieHui, 37IeMEHTHI 1ePEBhEB
(KOpeHb, JINCThS), TIIyOMHA epeBa,
KaJIHBIH aJlTOPUTM, aTpUOyT
pa3buenus; sHTponus, hopmyina
[IleHHOHA, BEPOSTHOCTb, KPUTEPUI
JKUHN

Ananumuyeckas: TOUCK OTBETOB Ha BOMIPOCHI YUUTENS
pu 00CYXJIEHUM METPUK KayecTBa JIOTUCTHUECKOI
pPErpeECCHH; CaMOCTOSTENBHOE COCTABIEHUE MOAEIN

JIOTUCTUYECKOH perpeccuu JUist MpecKa3aHus
BEPOSTHOCTH B Onmokaiimme 10 neT nieMudeckoi
00JIe3HU cepla MO PA3IMYHbIM [TPU3HAKAM.
IIpaxmuueckas: OTBETHI Ha BOIIPOCHI
YUUTES;CaMOCTOSITEIBHOE COCTABIIEHUE MOJIENH
JIOTHCTUYECKOH perpeccuu JUlst MpeacKa3aHus
BEpPOSTHOCTH B Onvkaime 10 et uimeMudeckon
00JIe3HH cep/Iia o Pa3InYHbIM MPU3HAKAM
Kommynuxayuonnas: yaactue Bo ppoHTaILHOM
00CY>KIEHIH METPUK KayecTBa JIOTUCTHUECKON
perpeccuu;

Pedghnexcuenas: 3anonnenue nmucta peiekCu B KOHIIE

ypoKa

4.9

HepeBbs pemennii. YacTs 2

Ananumuueckas.: COCTaBIEHHUE AITOPUTMA IPUHATHUS
peleHuit (Ha mpuMepe Urphbl);aHaan3 yIeOHbIX
IIPUMEPOB JIepEBA PEILICHUM.
IIpaxmuueckas: y4acTUe B UTPE HA aHAJIU3 aJITOPUTMA
IIPUHSTHSI PEIIEHUH C IIOMOILBIO IEPEBLEB,




nccaenaoBanue KputepueB 3 HEKTUBHOCTH pa30UEHUS
Ha MpUMepax.
Kommynukayuonnas: o0CyXieHHE TTPH BHITIOJTHEHUH
3aJJaHHil B MUKPOTPYIIIIE; OTBETHI Ha BOIIPOCHI YUUTEIIS.
YdacTre Bo ppOHTAIBHOM 00CYKICHUH.
Pegnexcusnas: 3anonneHue aucta peiekCuu B KOHIE

ypoKa

4.10 [Tpoekt «Penienue 3anaun KiiacCuhUKaAIUm)

MamnHHOe 00y4YEeHHE C yUUTENEM,

3aaua KI1acCu(UKaIH, METPUKU

OLICHKH Ka4eCTBa KJIACCHU(PHUKAINH;
9Tarbl pa3padOTKA MOJEIN MAITHHHOTO
o0y4eHus1, aHAIM3 JaHHBIX, CO3aHHUE U

0o0ydeHue MoJienu,
orieHka 3(pPpeKTUBHOCTH pabOTHI
MOJIeTTH

Ananumuyeckas: BHIOOP METOJIOB PELICHUS 3a/Ia4u.
Ilpakmuyeckas: BBHIIOTHEHUE MPAKTHYECKOTO 3aJaHHS
10 CO3/IaHUIO MOJEIH MAIIMHHOTO O0yUYeHHS
Peghnexcusnas: B Xoze MOIBEACHUS UTOTOB CO3JIAHUS U
o0yuenust moaenu MO.

Pa3neu 1. BBenenune B HCKycCTBeHHbINH HHTEJIEKT (1 1)
VYuyamuecs 10JKHBI 3HaTh MOHATHE UH(OPMAIMH, Pa3IMUne MEXAY MOHATUAMHU «MHPOPMALIUAY», «TaHHBIEY.

Yyamuecs J0IKHBI YMCTh:

® TIPUBOJUTH IIPHUMECPEI I/IH(I)OpMaLII/IOHHLIX mponeccoB B IIpupoac, 06H_ICCTB6, TEXHUYCCKUX CUCTEMAX;

® CTPYKTYypHUPOBATh I/IH(i)OpMaI_[I/IIO, BBIACIISITH OCHOBHBIC ITOHATHA U B3aUMOCBA3HU MCIKY HUMU.

Pa3nen 2. AHaIM3 JaHHBIX B JIEKTPOHHBIX Tadauuax (8 4.)

VYyammuecs J0IKHBI 3HATh:

® BO3MOXHOCTH 2JICKTPOHHBIX Ta6J'II/III IJId XpaHCHUS, aHalln3a U IMPEACTABIICHHUA JaHHBIX,

Yuyammuecs J0IKHBI YMCThb:

[ ] BBOJUTH U pCAAKTUPOBATH JAHHBIC B DJICKTPOHHBIX Ta6nnuax;
®  BBINOJHATH BHIYUCIICHHUS C TOMOIIBIO AJIEKTPOHHBIX TAOJHIL;, TPEACTABIATH JaHHbBIE B BUJIE JUArpaMM U rpauKoB.
Pa3nea 3. OcHoBbl nporpammupoBanust Ha Python (12 1)

Yyamuecs IO KHBI 3HATH:

® TIOHATHA «aJITOPUTM», «HUCIOJIHUTECIIB)», «CUCTEMA KOMaH/ NCITIOJTHUTEIIA,
® OCHOBHBIC AJITOPUTMHUYCCKHUEC CTPYKTYPHBI: CIICIJOBaAaHNUE, BECTBJICHUC, ITUKIT,

® pealu3alli0 OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYP B BHIOPAHHOM SI3BIKE MPOTPaMMHUPOBAHUS.

VYyammecs 10KHBI YMETh:

® COCTaBIISITh AJITOPUTMBI AJISl PEIlIeHUs MPOCThIX 3a/Jad B CJIOBECHOHN (opMe, HAa AITOPUTMUYECKOM S3bIKE W Ha BBIOPAHHOM SI3bIKE

MIPOrpaMMHUPOBAHNUS;
®  BLITNOJHATH TPACCUPOBKY JITOPUTMA;

® [IPOrpaMMHUPOBATh HECIOXKHbBIE JIMHEWHBIE, PA3BETBIISIONINECS U HUKINYECKHE aITOPUTMbI Ha BBIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHUS.




Paznen 4. Anaau3 nanubix Ha Python (8 4)
VYuyaiuecs 10JKHbI 3HATh:

® T[IOHATHUS «MOJENbY, «HUH(POPMAIMOHHAS MOJEJbY», «MaTeMaTHdecKkash MOJENb», <«JaHHbIe», «OONbllINe HaHHBIE», «CTATUCTUKAY,

«omucarenbHasi CTAaTUCTUKAY;

® HTarnbl pa3pabOTKHU U UCCIIETOBAHUS KOMITBIOTEPHOM MaTeMaTH4YeCKONH MOJIEIH.
VYyaiuecs 10JKHBI YMETh:

® peau30BbIBaTh BHIYMCIICHUS OMKUCATEIbHON CTATUCTUKY;

® CTPOUTH U UCCIIEI0BATh MPOCThIE KOMIIBIOTEPHBIE HHPOPMAIIIOHHBIE MOJIETIH.
Pa3jnen 5. Beenenune B mammuHoe ooyyenue Ha Python (5 u)
VYyamuecs 10JIKHbBI 3HAaTh:

® KiaccupUKALNIO METOJI0OB MAIIMHHOTO O0yYEeHHUS;

® OCHOBHBIE AJITOPUTMBI OOYUYEHUS C YUUTEIIEM.
VYyamuecs 107KHBI yMETh:

® Co3/aBaTh PErPECCUOHHBIE MOJCIIH;

®  BBINOJIHATH MPOTHO3UPOBAHHE.

Coaepixanue Kypca

B sTOM paznene copepkKUTCsS TEMAaTHUECKOE INIAHUPOBAHUE U NIEPEUEHB IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI IPOTrPAMMBI (UTOTOB U3yUYEHUS
OTJENbHBIX TEM), pACCUNTAHHBIE HA PACIIMPEHHBIA yueOHBIN IUIaH.

[lepBoii OMOTHUTENBHOW LIENBI0 W3YYEHMs] PACHIMPEHHOTO0 Kypca SIBISETCS JOCTHUKEHHE OOJIBIIMHCTBOM YYalUXCS MOBBIIIEHHOTO
(MIpOIYKTUBHOTO) YPOBHS OCBOEHMsI Y4eOHOTO MaTepuaia. Y 4eOHUKH YpOBHs 111 7—9 KiaccoB 00ecreunBatoT HEOOXOUMBIN ISl 3TOT0 y4eOHbIN
Y TUJTAKTUYECKUI MaTepurall.

BTtopoit 1onosHUTENbHON 1IEeNbI0 U3YYEHUs PacIIMPEeHHOro Kypca sIBJISETCS MOArOTOBKA y4alluXcs K OJMMIIMAAaM, KOHKypcaM B 00JacTH
aHaJIM3a JaHHBIX U MAIIUHHOTO 00Yy4eHUsl.

JlononHuTenbHOE y4eOHOE BpeMsl B pacIIMPEeHHOM BapuaHTEe Kypca B OCHOBHOM OTAAeTcsl MpakTuyeckoil pabote. [Ipu pacmmpeHHOM
BapHUaHTe yueOHOTO MyIaHa OoJiblIast YacTh (UM BCE) 3aJaHUI MOYXKET BBIMOJIHATHCS BO BPEMs YPOKOB 1101 PYKOBOACTBOM yuuTess. Ha ycMorpenue
YUUTENS KOJIMYECTBO YacOB, OTBEJICHHBIX HA OCBOCHHE OTACIbHBIX TEM M MIPOBEICHUE TPOCKTHBIX 3aHATHIA, MOXKET OBITh YBEJIMYEHO B 3aBUCUMOCTH
OT BO3MOXXHOCTEW U MHTEPECOB 00yUaIOIIUXCS.

Paznuuune 6a30BOro ypoBHs OT YIiIyOJIEHHOTO Kypca MpOSBIsSETCS B CTENEHU ITYOMHBI M Ka4ecTBAa OCBOEHHS TEOPETUYECKOTO MaTepuala u
MOJTyYEHHBIX MPAKTUYECKUX HABBIKOB.

OpraHu3anMoHHO-NeAArorn4ecKue yCcJaI0BHs peaau3auun Kypca

Jlnst peasinzaliuu Kypca Ha OCHOBE MPOTrPaMMBbl HEOOXOAUMO HAIWYHE CIEAYIOIIMX KOMIIOHEHTOB:

® KOMIIbIOTEpHOE pabouee MEeCTO yuuTes, nojakitoueHHoe k cetu Matepuer (Wi-Fi unu no kabento),

® [IPOEKIMOHHOE 000PYAOBAaHNE WIIM UHTEPAKTUBHAS I0CKA C BO3MOXHOCTBIO IEMOHCTPAIMH MTPE3EHTAIIHI;

® KOMIIBIOTEPHl WM HOYTOYKH, pAcCHOJIO)KEHHBIE B KOMIIBIOTEPHOM Kiacce, Te KaKIbli y4yeHUK padoTaeT C yCTpOMCTBOM J1HOO
WHIUBUAYAIBHO, MO0 B Mapax;

® KOMIBIOTEPHI HJIM HOYTOYKH KaK YYalIuXcsl, TAaK U yUUTENs JOJKHBI ObITh Ha oreparnoHHbIx cuctemax Windows/MacOS;



® TUIIOBOE MpOrpaMMHOE obecriedeHue, MpuMeHseMoe o001eo0pa3oBaTeIbHBIMU OpraHU3alMsIMH, BKJIIOYas IporpamMmy ajisi paboThl C
aneKTpoHHBIMH Tabuiamu MS Excel;
e uyHTerpupoBaHHas cpena pazpadborku (IDE) ans sa3pika nporpammupoBanus Python;
e JupyterNotebooks — cpena paspabotku, s 3amycka daitnoB u3 marepuanoB Y MK ¢ kommbroTepa 1 U3 00Ja4HOrO XpaHHIHIIA.
Texuunueckue TpedoBanus k IO

ITK wim HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremusble TpeboBanust Windows Cucremnsle TpeboBanus MacOS
e OnmnepanuonHas cuctema Windows 7 wim Bellie e OmnepanuonHas cuctema MacOS X 10.10 unu Beie
e [Ipoueccop Intel® CoreDuo wim ananoruynsiii ¢ yacroroit 1,5 I'T unu e [Ipomeccop Intel® CoreDuo niu ananoruunsiii ¢ wactoroi 1,5 '
BBIIIIE WA BBIIIE
e 2/4 I'b omepaTuBHOW MaMsTH Ui CUCTEM MOJ yrpasiieHHeM 32/64- e 1,5 I'b oneparusHoii nmamsitu - IIpoueccop Intel® CoreDuo wmim
outnoit Windows aHaJOTMYHBIN ¢ yactoToi 1,5 I'T'1y uau BeIIIe
e 1,5I'b oneparuBHOM NamsITH

e Paszpemenue sxpana 1024x768 unu Oosnplie
e Hannuune nHTEpHET-COCTUHEHNUS
e Heo6xoamMo HCTIONMB30BaTh AKTyaJIbHBIE BEPCUU OJIHOTO U3 cienyronmx opayzepos: Edge, Chrome, Safari, Firefox, Opera

®opmMbl aTTECTALNH

Bce pa3nenbl npeamnonararT BHITOJHEHUE U 3aIUTY NPOEKTOB. [IpOeKThI 10 CBOEH JUAAKTHUECKOMN CYITHOCTH HallesieHbl Ha (popMHUpOBaHUE
CIOCOOHOCTEH, MO3BOISIONUX YPPEKTUBHO NEHCTBOBATh B peaslbHOM KM3HEHHOU cuTyauuu. O6nanas UMM, ydaliiecs MOTYT aJalTHPOBaThCs K
M3MEHSIOIIMMCS YCIOBUSM, OPUEHTHPOBATHCS B pa3HOOOPa3HBIX CUTYAIMIX, pab0TaTh B KOMAH/IE.

[Tpu paboTe HaJ MPOEKTOM MOSABISAETCS HCKIIIOUUTENbHAs BO3SMOXKHOCTD (POPMUPOBAHUSA Y yUAITUXCsl KOMIIETEHTHOCTH pa3peleHus mpooiem
(TOCKOJIBKY 00sI3aTEIbHBIM YCIOBUEM pEAM3allMi METO/Ia IPOSKTOB B IIKOJIE SIBJIAETCS PELICHNE YJallluMCsl COOCTBEHHBIX MPOOJIEM CpecTBaMuU
MIPOEKTA), a TAKXKe OCBOEHHE CIIOCOOO0B JIEATENLHOCTH, COCTABIAIONMX KOMMYHHUKATUBHYIO U HH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

Kaxplii mpoekT mpesmnonaraer nojay4eHrne Kakoro-mmoo npoaykra. B mpemnaraeMbeix mpoekTax 3TO IpOrpaMMHBINA MPOAYKT, PEIIAIOLIHNA Ty
WIN UHYIO 33j71a4y. Ha BhIOMTHEHHE poeKTa npejyiaraeTcsi 6a30Boe KOJIMYECTBO YAaCOB, OJTHAKO 110 YCMOTPEHHUIO YUUTEs, a TAKXKE B 3aBUCUM OCTH
OT YMEHHI U MHTEpeca YUEHUKOB K TeME KOJIMYECTBO YACOB MOXKET ObITh yBeINYeHO. KOHKpETHbIE PEKOMEHIAINK JJaHbl B MaTepHaiaX IPOeKTHBIX
3aHATHUN.

Taxue mpoekThl kak «MccnenoBanue nanHbix», «Python mns DataScience», «Pemenue 3amaun KinaccupuKaum Ha yrIIyOJEHHOM YpPOBHE
SBJISIIOTCA MEKIIPEAMETHBIMHU, B OTJIMYAE OT MOHOIIPOEKTOB, YaCTUYHO BBINOJHSAIOTCS BO BHEYPOUHOE BpeMs U IOJ PYKOBOACTBOM HECKOJIBKHUX
CIELUAIMCTOB B PA3IMUYHBIX 00JIACTSX 3HaHUs. Takue NpoeKThl TPeOYIT OUeHb KBAIN(UIUPOBAHHON KOOPIUHALIMU CO CTOPOHBI CIIEI[MATTUCTOB U
CJIQ)KEHHOW pabOThl MHOTUX TBOPUYECKUX Ipymnil. MeXnpeaMeTHble MPOEKThl MOTYT OBbITh KaK HEOOIBIINMHU, 3aTParuBaloIMMU JBa-TPH NPEIMETa,
TaK ¥ HAIIPABJICHHBIMH Ha PEIIEHUE JOCTATOYHO CIOXKHBIX IPOOIIEM, TPEOYIOLINX COAEeP KAaTEIbHON HHTErPalluil MHOTUX 001acTel 3HaHus.
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