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IHosicHUuTeIbHAA 32K CKA

PaGouass mporpamma »siextuBHOro kypca «lIpaktuueckas uHGOpMaTHKa» COOTBETCTBYET
TpeboBaHusM DenepanbHOr0 TOCYAapCTBEHHOTO O0pa30BaTENBHOTO CTAHIAPTA CPEAHETO OOIIEero
o0pa3oBaHMsl, a TAKXKE HAMPABICHUSIM Pa3BUTHS OTPACIU HH(OOPMALIMOHHBIX TEXHOJIOTUH.

[TporpamMma xypca pazpaboTaHa TakuM 00Opa3oM, 4TOOBI HAPSITY C PA3BUTHEM TEXHOJIOTHUYECKHUX
HaBblkOB B obsactu KT mpoucxommio pasBUTHE KPEaTHMBHBIX CIOCOOHOCTEHW oOywaromuxcs. Takoi
noxxon coorBerctByeT STEAM-00pa3oBaHnio u  crmocoOCTBYET pPa3sBUTHIO  (PYHKIIMOHAIBHOM
IPaMOTHOCTH.

OCHOBHOH 1LI€TBIO 3JIEKTUBHOTO Kypca siBisiercs (GOpMUpOBaHHE (PYHKIIMOHAIBHO TPaAMOTHOM
JUYHOCTH OOYYAOIIUXCs, TOTOBHOCTH U CIOCOOHOCTH MCIOJIB30BaTh MOCTOSHHO MPHOOpETaeMbie B
T€YEHHE >KU3HU 3HAHUSA, YMEHHUS M HaBBIKM I pEUICHUS MaKCHUMajJbHO IIMPOKOrO JHMAara3oHa
KU3HEHHBIX 337124 C HCIIOIh30BaHUEM MU(PPOBOIA CPEIIbl U TPOTPAMMHUPOBAHHS.

[Iporpamma «IIpakTuueckass mHpOpMaTUKa» pacIIUPSieT U JOMOJHSIET pa3ieibl UMHPOPMATHKU
«udpoBasi TpaMOTHOCTBY», «AJNTOPUTMBI U TpOTpaMMHUpOBaHue», «HPOPMAIMOHHBIE TEXHOJIOTHUI)
cpennero obmiero oopazoBanus A 10-11 kinaccoB v HallelleHa Ha:

® pa3BUTHE NPEJCTABICHUNA O BO3MOXKHOCTSX SI3bIKa MPOTPaMMHUPOBAHUS, MHPOPMALMOHHBIX
TEXHOJIOTUH; O00pa3HOro, aJIrOPUTMHYECKOIO M CHCTEMHOIO MBIIUIEHHSA; TBOPYECKOTO IMOAXO0[a K
peHICHI/IIO 3a4a4, IOHUMaHUEC MCTOJ0B O6pa6OTKI/I 6OJ'II)I_HI/IX MaCCHUBOB JaHHBIX, KIIFOUEBBIX BOHpOCOB nu
OCHOBHBIX COCTaBJISIFOIIUX 3JCMEHTOB M3ydaeMO# OOJIACTH; YMEHHE peIllaTh THIIOBBIC MPAKTHUYCCKHE
3aJda4u, XapaKTepHBIe IJIA UCITOJIb30BaAHUA METOJ0B U I/IHCTPYMGHTapI/IFI O6pa6OTKI/I JaHHBIX, OCO3HAaHUC
TOr0, YTO METOJbl 0OpPabOTKH WH(POPMAIMA HMEIOT CBOM OIPAaHMYECHHUS U TPEOYIOT OmNpeaeiéHHBIX
IIOaAX010B HpI/I nux HpI/IMCHeHI/II/I JJIA Ka)KI[OfI KOHerTHOfI CI/ITyaHI/II/I; IIOHUMAHUC paMOK H3yqaeMOﬁ
NpeAMETHON 00JaCTH, OTPaHUYCHHOCTH METOJ0B M HHCTPYMEHTOB, THUIIHYHBIX CBA3EH C IPyrUMH
00IacTSIMH 3HAHUS.

* BOCIUTAaHWE MHTEpeca K mnpodeccussM  oTpaciu  WHPOPMAIMOHHBIX  TEXHOJIOTHH,
[IPOrPaMMHUPOBAHUIO M aHAIU3y [NAHHBIX, CTPEMIICHUIO MCIIOJb30BaTh IIOJYYECHHbIC HABBIKM [
CO3/1aHHS HMHAMBHUIYAJIbHBIX OOpPAa30BATEIbHBIX IPOEKTOB, NPUMEHUMBIX B JAPYTUX MPEIMETHBIX
00J1aCTSX U B peasibHOU YKU3HU;

* (hopMUpOBaHHE HABHIKOB AHAJMUTHYECKOH, MCCIENOBATEIBCKOW M TPOCKTHOW NEATEILHOCTH,
CaMOCTOSITENILHOTO ~ BBIABJICHMsSI IPOOJIEMBI, TOMCKa peIIeHUs TIpH OrPaHUYEHHBIX pecypcax,
WCTIOJIB30BAHUS PA3IMYHBIX METOJIOB 00pAaOOTKH OOIBIINX MACCHBOB JIAHHBIX, COCTABIICHUS aJITOPUTMAa
IUIs peaNn3alnu MpoeKTa, coopa U npeaoOopaboTKH TaHHBIX, TECTUPOBAHUS U OTJIAKUBAHUS IPOrpaMM B
MHTEpaKTUBHOU cpezie pa3paboTku Jupyter Notebook, npencraBieHuss U BU3yalM3alUud MOJIYYEHHOTO
pe3yibTara.

Jis TOCTHKEHUS TUIAHMPYEMOTO pe3yJsibTaTa, Ha KOTOPBIN HampaBlieHO oOydeHHe 1o Kypcy,
HY>KHO PEUIMTh CIEAYIOLINE 3a/]auu:

* chopMupOBaTh MPECTABICHHE 00 OTPACITH HHPOPMALMOHHBIX TEXHOJIOTUH KaK CTPATEeTUIECKU
Ba)XHOT'O HAIIPABJICHUSI HAYKU U MPAKTUKY;

* CO3/1aTh YCJIOBHS NMpeapodeccHoHabHOT0 00pa3oBaHus, POPMUPYIOIIETO OCO3ZHAHHBIN BHIOOP
npodeccuu;

* 0TpaboTaTh HABBIKH MIPOrPAMMHPOBAHUS, TIOIyYEHHBIEC B IpeIMETHOM Kypce «H(popmaTHKay,
Ha MPAKTUYECKUX 3a/1a4ax B PA3JIUYHBIX chepax YeTOoBEUECKON JesITeIbHOCTH, OOIIEHUS U COLTUATbHBIX
OTHOIIICHHH;

* pa3BUTh Yy CTapIICKIACCHUKOB KOMMYHHUKATHBHbIE HABBIKM, YMEHHE CIyIlIaTh, paboTaTh B
KOMaHJIe, CTaBUTh U JJOCTUTATH IE]IN, AHATUTHICCKOE U KPUTUIECKOE MBIIIJICHNUE;

* 0TpaboTaTh HaBBIKM PabOTHl B MH(OPMAIIMOHHON Cpeie W NpUMEHEHHE HH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA JIJISl pEIICHHS TPUKJIAIHBIX 3371249 B PA3JIMYHBIX chpepax deroBeuecKom
NesTeIbHOCTH;

* CITOCOOCTBOBATh PA3BUTHIO (DYHKIIMOHAIBHOW TPaMOTHOCTH Ha OCHOBE pEIICHUsS 3a7ad M3
MOBCEIHEBHOI Ku3HU, TpeOyroumx Binagenus UKT;

* IPUBHUTH HABBIKK HHPOPMAITMOHHOTO MOJISIIMPOBAHUS HA TIpUMEpE pelIaeMbIX 3a/1a4;

* BOCIIMTATh MHTEpPEC K nporpammupoBanuio u UKT;

* BOCIIUTaTh YMEHUE CaM000y4aThCs;



* c(hopMUpPOBATh UCCIIEAOBATENILCKUIN MTOAXO0/ K PEIICHUIO TIOCTaBICHHOH 3a/1a4H;

* Pa3BUTh UHTEIUIEKTyaJIbHbIE, TBOPYECKUE U TO3HABATEIbHBIE CIIOCOOHOCTH 00YYarOIINXCS;

* cO3JaTh YCJIOBUS AJI peaJu3alid KOMMYHUKalUH MpPU KOJJIEKTUBHOM IPOEKTHUPOBAHUH B
KOMAaH/I€ CBEpPCTHUKOB.

B yueOHOM mtaHe IMIKOJIBI AMEeKTUBHBIN Kypc «I[IpakTiyueckas nH(OpMaTHKa SBISETCA YaCThHIO
npenMeTHoM obnactu «Marematuka u HpopmaTka» U coaepKaTelbHO CBSI3aH C IPEIMETHBIM KypcoM
«Mudpopmaruka» ais crapmeil mkonsl. Kypc mpeanonaraer IOMOIHEHHE COAEP)KaHHS IIKOJIBHOTO
oOpa3oBaHHsl HaOOPOM KOMIIOHEHTOB (YHKIIMOHAIBHOW TpPaMOTHOCTH M OCBOGHHE CIIOCOOOB HX
MHTErpaIuy MocpeCTBOM MPOrpaMMUPOBAHUS U PaOOTHI ¢ MHPOKOMMYHHKAITMOHHBIMHU TEXHOJIOTHUSIMHU.

CogxepxaHue Kypca CTpPOUTCS Ha TpEX KOMIIOHEHTaX (PYHKIMOHAIBHOH TPaMOTHOCTH
(MaTemMaTuyeckasi TPaMOTHOCTh, €CTECTBEHHOHAy4YHasi TPaMOTHOCTh, KpPEaTHUBHOE MBbIIUICHUE) WU
dopmupoBannu  MKT-KOMIIETEHTHOCTH ~ ydamuxcs C NPUMEHEHHEM  HAaBBIKOB  JIOTUKH U
MIPOrpaMMHUpPOBAHUsl U SBISETCA MPEEMCTBEHHBIM COJIEPKAHUIO KYpPCOB BHEYPOUHOM AESTEIbHOCTH
«OCHOBBI JIOTUKU U aJTOPUTMUKN», «OCHOBBI IpOrpaMMupoBaHus», «OCHOBBI IPOrpaMMHUPOBAHUS HA
Python». B kypce OymyT pacCMOTpPEHBI MPHMEpPbl MPOTPAMMHBIX PEIICHHH MPAKTHYECKUX 3a7ad
00pabOTKM JaHHBIX, KOTOpBIE BCTPEUYAIOTCS B pa3IMUYHBIX cdepax AEATEIbHOCTH W SBIAIOTCA
aKTyaJlbHBIMH JJISl CTAPIIECKIACCHUKOB B Mpoliecce 00ydeHus Ipu BeIOOpe Jr000ro mpoduist 00yueHusl.
Ocoboe BHUMaHUE OYICT yJCICHO TaKUM OBICTPO Pa3BUBAIOIIMMCS OOJIACTSAM, KaK aHAJIU3 JAHHBIX U
MalIMHHOE 00y4YeHHe. YYaluecs MO3HaKOMATCS C OCHOBAMU UCKYCCTBEHHOT'O MHTEIJIEKTa U 00y4YeHUEM
HEHWPOHHBIX CETEM.

[Iporpamma kypca paccuutaHa Ha ydeHukoB 10-11 kimaccoB o00mieo0pa3oBaTeNbHBIX MIKOIL,
MPOSBIISAIOIINX UHTEPEC K POrPaMMHUPOBAHUIO U AHATIU3Y JIaHHBIX.

OOmee KonMMYecTBO YYeOHBIX YacoB, 3alVIAHMPOBAHHBIX HAa BeCh IMEpHOJ OO0ydeHus,
HEOOXOJMMBIX JUIsI OCBOSHHS MPOrpamMMbl, cocTaBisier 68 uacoB, mo 34 waca B 10 m 11 xmaccax
COOTBETCTBEHHO.

Cpok OCBOEHHSI TpPOTPaMMBbI, HEOOXOIUMBIA sl 0OecredeHUs] BO3MOKHOCTH JIOCTHIKCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, 3asBICHHBIX B MpPOrpamMme, COCTaBISET JBa YU4EOHBIX roja MpU pexuMe
3aHATHI IO OJTHOMY pa3y B HENEIIO.



IInanupyemsble pe3yJbTaThl
JIn4HOCTHBIE pe3y/IbTaThl 0CBOCHHUS JIEKTUBHOI0 Kypca

B pesynbrare uzyuenus snekTuBHOro kypea «lIpaktuueckas nndopmatuka» mist 10-11 kmaccon
y oOyuatouierocs OyayT chOpMUpPOBaHbI IUYHOCTHBIE PE3YJIbTAThI CIEAYIOIUX OCHOBHBIX HallpaBIeHUI
BOCIIUTATEJIbHON JESATEIbHOCTH.

I'pasicoanckoe éocnumanue:

d coOJrroieHre HOpM MHGOPMAITMOHHON O€30MaCHOCTH;
. COOJTFOICHHE aBTOPCKOTO TIPaBa;
. TOTOBHOCTh IMPOTHUBOCTOSTh HICOJOTHHM 3KCTPEMHU3Ma, HAIMOHAIM3Ma, TUCKPUMUHAIMH I10

COLIMAJIbHBIM, HAIIMOHAIbHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE.

Ilampuomuueckoe 6ocnumanue:
. LIEHHOCTHOE OTHOILICHHE K JOCTXKEHUAM Poccun B HayKke, TEXHOIOTUAX, IOHUMAaHUE 3HAYCHUS
OTEYECTBEHHBIX TEXHOJOTHUECKUX PEIICHUN B )KU3HU IIU(PPOBOTO OOIIECTBA;
o c(OPMHPOBAHHOCTh  MPEANOYTUTEIIFHOTO OTHOIIEHHS K TPOTPaMMHOMY  OO€ECIEUEHHIO,
BKJIIOYEHHOMY B PeecTp poccuiickoro nporpaMMHOro o0ecredyeHus.

Lyxoeno-upascmeennoe socnumanue.
. c(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOrO MOBEIEHUs, BKJIOYas MOBEJCHUE B
cetu HTepHeT;
. CIIOCOOHOCTh K OLEHKE CUTYAallMd M MPUHSATHIO OCO3HAHHBIX PEIICHH, OPUEHTHPOBAHHBIX Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH.

Icmemuueckoe ocnumanue:

® 3CTCTUYCCKOC OTHOIICHHE K I_[I/I(prBOMy MHUDPY, BKJIKOYasA 3CTCTUKY HAYYHOIO U
TEXHOJOTHUYCCKOI'0 TBOPYECCTBA,
® CIIOCOOHOCTD BOCIIPHHUMATDL PAa3JIMYHBIC BUJIbI I_II/I(I)pOBOFO TBOpPYCCTBA, B TOM 4YHUCJIC CO3AaHHLIC

C IOMOUIBIO UCKYCCTBEHHOT'O MHTEJUIEKTA.

Duzuueckoe socnumanue:
. c(hOpMUPOBAHHOCTh ~ OTBETCTBEHHOTO  OTHOLIEHUSI K  CBOEMY  3/I0pPOBbIO,  BKJIIOUas
3I0pOBbECOEPEIKEHUE TTPU PAOOTE C KOMIIBIOTEPHON TEXHUKOM.

Tpyoosoe 6ocnumanue:
. TOTOBHOCTh K AaKTHBHOW JI€ATEIHHOCTH TEXHOJOTMYECKON HAMpaBIEHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATh, IUJJAHUPOBATH M  CAMOCTOATENIBHO BBINOJHATH  JACSITEIBHOCTb, CBSI3aHHYKO C
MH(OPMAIIMOHHBIMU TEXHOJIOTUSIMH;
. uHTEepec K cepam mpodeccHOoHATBHON NESITEbHOCTH, CBSI3aHHBIM C IMPOTPAMMHUPOBAHUEM,
HayKOW O JaHHBIX, MAIIMHHBIM OOY4YeHHEM U JPYTMMH HAIpPaBJICHUSMU OTPACIH HH(DOPMAIMOHHBIX
TEXHOJIOTHIL;

. MOHMMAaHHEe pa3HooOpa3usi HAMpaBICHUN B OTpaciu MHGOPMAIMOHHBIX TEXHOJOTUH U YMEHUE

COBEpIIIAaTh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu u peannsaiii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

. TOTOBHOCTbH U CIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU.
DKonoeuueckoe ocnumaHue.

. OCO3HaHHE TTI00aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIeM U MyTe UX pelieHus, B TOM YHCIIe

C Y4€TOM BO3MOKHOCTEW MH(POPMALIMOHHO - KOMMYHUKAIIMOHHBIX TEXHOJOTUH.

IJennocmo Hayuno2o nosHanus:

. c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
MH(POPMAIIMOHHBIX TEXHOJIOTUH, U(POBU3ALUU COBPEMEHHOIO OOILIECTBA, 3a CYET MOHUMAHMS POJIU
MH(OPMALIMOHHBIX PECYPCOB, HH(OPMALIMOHHBIX NMPOLIECCOB M MHPOPMAIIMOHHBIX TEXHOJIOTUI;

. OCO3HAaHHWE LIEHHOCTH HAay4YHOH JAESTEIbHOCTH, TOTOBHOCTh K BEICHHIO IPOCKTHOW U
HCCIEA0BATENBCKON NEATEIbHOCTH MHANBHAIYAJIBHO U B TPYIIIIE.

B mpomecce nocTHKEHMS JMYHOCTHBIX — PE3YJIbTaTOB  OCBOEHHUS  JJIEKTUBHOIO Kypca
«I[Ipaktnueckas wuHpopmatuka» st 10-11 kmaccoB y 00ydaromMXcCsi COBEPIIEHCTBYETCS
SMOLMOHAIBHBIN HHTEIJUIEKT, MPEANOIaralouini chOpMUPOBAHHOCTD:

. YMEHHMsI IPUHUMATh OTBETCTBEHHOCTH 33 CBOE MOBEJICHHE, OBITH OTKPHITHIM HOBOMY;;

* BHYTpCHHeﬁ MOTHBAIIUH, BI(J'IIO"IaIOH_ICﬁ CTpEMJICHUC K JOCTHIKCHUIO 1CIU W YCIEXY,
HWHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB, OTTAJIKMNBAsCh OT CBOHUX BOSMO)KHOCTeﬁ;



. COLIMATIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C JPYTUMHU
JIOJIbMU.

MertanpenmerHble pe3yJibTaThl

B pesynbprare nzydenus snektuBHOro Kypea «lIpakrnueckas nndopmatuka» ans 10-11 xnaccos
y obyuaromierocst OyayT copMUpOBaHbI METAINIPEIMETHBIE PE3yIbTaThl, OTPAKEHHBIE B YHUBEPCAIBbHBIX
y4eOHBIX JCWCTBUSAX, a HWMEHHO — TIO3HABaTeNbHbIC YHUBEpCAJbHBIC Y4eOHBIC JEHUCTBUS,
KOMMYHHKATHUBHBIE YHUBEpPCAIbHbIC yUCOHbIE IeUCTBUS, PETYIATUBHbIE  YHUBEpCaJbHbIE  yueOHbIE
JENCTBUS, COBMECTHASI 1€ATEIBHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
basoevie nocuueckue deticmeusi:

. BCECTOPOHHE PAaCCMAaTPUBATh CAMOCTOSITEIILHO CHOPMYITHPOBAHHYIO MPOOIIEMY;

. BBIOMPATh OCHOBAHUS ISl CpPaBHEHUS, KJlacCU(DHUKAIIMK U 0000IICHHS;

. OTIPEACIIATh ENU ACSITeNbHOCTH, (OPMYIUPOBATh 33a0a4M JJIs JOCTHKCHHS IIEJIeH, BBIICTATh
KPUTEPHH OIICHUBAHMS ITOJIYYCHHBIX PE3YJIbTaTOB;

. BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B OOJIBIINX 00bEMAX JTAHHBIX;

. pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIIN3a JTAHHBIX;

. BHOCHTH KOPPEKTHBEI B IIPOIIECC aHAIIN3A IAHHBIX, OIEHUBATH COOTBETCTBUE PE3YJIBTATOR LIETISIM;
. pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH TPAKTUYECKHX 3a71a4 U3 PeaIbHOM KU3HHU.

basosvie uccnedosamenvckue oeticmeusi.

. BJIQJICTh HABBIKAMU Y4COHO-HMCCIIEIOBATEIIHCKOW U TPOSKTHOM JIEATEIIBHOCTH, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3ajad aHaJIN3a JaHHBIX U
MAIIMHHOTO O0yYCHHS;

. CrocoOCTBOBaTh (DOPMUPOBAHHIO HAYYHOTO THUIA MBIIUICHUS, BJIAJCHUE TEPMHUHOJIOTHCH B
00J1acTH HAyKH O JAHHBIX U MAIIMHHOTO O0yYEHHUS, KIIFOUEBBIMH MOHATHUSIMHU U METOIAMH;

® BBIABJIATE MNPHUYHUHHO-CJICACTBCHHBIC CBA3W IIPU aHAJINU3C 0O0JIBIINX JaHHBbIX, BbIABHUI'aThb H
IIPOBEPATH T'HNIIOTEC3bI;
° AHAJIM3UPOBATD INOJTYUCHHBIC B XOAC PCHICHUA ITPAKTUYCCKUX 3a/la4 aHaJIn3a JaHHBIX PE3YJIbTAThI,

KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTH, ()OPMUPOBATH MPOTHO3 HA OCHOBE aHAIHM3a MOJTYYEHHBIX
JTAaHHBIX;

. MHTETPUPOBATh 3HAHUS U3 PAa3HBIX NPEAMETHBIX 00acTel;

. BBIJIBUTATh HOBBIE UCH, PEAJIaraTh OPUTHHAIBHBIE TTOIXOBI H PEIICHHUS.

Paboma c ungopmayueri:

. BJIAJICTh HABBIKAMH TIOJYYEHUS WH(POPMAIUU M3 OTKPBITBIX HCTOYHUKOB, CaMOCTOSITEIHHO
OCYILECTBIATH MOUCK, aHAJIN3, CUCTEMAaTU3alluI0 U MHTEPIIPETALUI0 HHPOPMALIUY;

. OILIEHUBATh JIOCTOBEPHOCTH TMOTY4€HHONW HHPOPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJILHO-
THUYECKUM HOpMaM;

. UCTIOJIB30BaTh CPEICTBA MH(POPMANMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTUH B pPEHICHUU

KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AI[MOHHBIX 33124 C COOJIIOJICHUEM TPEOOBAHHMI TEXHHUKH
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKCHHUS, MPABOBBIX M ATHUECKUX HOPM, HOPM HH(DOPMAITHOHHON
0E30IMaCHOCTH;

. BJIQJICTh TPaBWIAMU  HHPOPMAIIMOHHOW OE30MaCHOCTH JUYHOCTH. KOMMYHHKAaTHBHBIC
YHHUBEpCAITbHBIC yueOHbIE NeHCTBUS

Obuwenue:

. OCYIIECTBIISITh KOMMYHUKAITMH MIPU pad0Te Ha/l KOJUIEKTUBHBIMU IMPOCKTaMH,

. YMETh apryMEHTHPOBAHHO BECTH JIHAJIOT;

. pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI.

Cosmecmuast OesimenbHOCMb.!

. YMETh CpPaBHHBATh KOMAaHJHYI0 W WHAUBHIYaIbHYIO pPabOTy HaJ MPOEKTaMH, HAXOIUTh
MIPEUMYIIIECTBA U HEJAOCTATKH;

. pa3pabaTheiBaTh KpUTEPHH OIICHKH MPOEKTa W OLIEHWBATh KA4eCTBO CBOETO BKIJIaJa U KaXKIOTO

y4acTHUKA KOMaH/bl B OOIIHI pe3ynbTarT;



. YMETb OLICHMBATh HOBU3HY, OPUTHHAIBHOCTb U MPAKTUUYECKYIO 3HAYMMOCTh IIPU PACCMOTPEHUU
UJEH JUIs1 HOBBIX IIPOEKTOB;

. NPOSIBIISATh HABBIKM ~ KPEATHBHOTO  MBINUICHHUS, OBITh WHUIMATUBHBIM. PerynsTUBHBIE
YHUBEpCaJIbHbIC YICOHBIC JCHCTBUS

Camoopeanusayus:

. CaMOCTOSITEJIbHO BBIABJISITH MPOOJIEMBI, CTaBUTh W (POPMYIHpPOBATH MPAKTHUYECKUE 3aJla4d B
00J1acTH aHaIM3a JaHHBIX;

. COCTaBIISITh U CBOEBPEMEHHO KOPPEKTHPOBATH TUIAH PEIICHUS MPOOIEMBI C YIETOM UMEIOIIHXCS
pecypcoB;

. pacmupsaTh paMKH y9eOHOTO Kypca Ha OCHOBE JIMYHBIX TPEIIOYTCHHI;

. YMETh apryMEHTUPOBATh CICIaHHBIN BEIOOD, OpaTh OTBETCTBEHHOCTH 3a MpeIaracMoe PEIICHUE;
. OIICHUBATH MPUOOPETEHHBIN OIIBIT;

. Croco0CTBOBaTh (DOPMUPOBAHUIO W TIPOSBICHUIO IMIMPOKON SPYIUIIMM B Pa3HBIX 00JACTAX
3HaHUH.

Camoxoumponw:

. BHOCHTH KOPPEKTHBBI B JICSITEIILHOCTD ITPH BO3HUKHOBCHHH HEOOXOIUMOCTH;

. OIICHUBATH PE3YJILTAThI HA COOTBETCTBHE ITOCTABJICHHBIM IIEIISIM;

. UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKH CUTYyalllud, BbIOOpa BEPHOTO PEIICHUS;

. OIICHUBATh PUCKHU U CBOCBPEMEHHO KOPPEKTUPOBATH ACATEIBHOCTD ISl CHIDKCHHS BO3MOXKHBIX
PHUCKOB;

. YUUTBHIBATh apPTYMEHTHI APYTUX MPU aHAIN3E PE3YIbTATOB JIEATEIHHOCTH.

Ipunamus cebs u opyeux:

. MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3yIbTaTOB AEATEIbHOCTH;

. pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IO3UIMH IPYTOro YeIOBEKa.

IIpeameTHBIe pe3yIbTaThI
® BJIAZICHUC MNpEaACTaBICHUAMU O POJIN I/IH(l)OpMaIII/II/I ¥ CBSI3aHHBIX C HEH mpouecCcoB B IIpHUPOAL,
TEXHHKE M OOIIeCTBE; MOHATUAMH «HMH(MOpMAUsI», «UH(MOPMALMOHHBIA MPOLECC», «CUCTEMAY,
«KOMITOHEHTBI ~ CHUCTEMbI», «CHCTEMHBIM 3(hdexT», «MHPOpMallMOHHAs CHCTEMa», «CUCTeMa
YIIPABICHUS», «JaHHBIE», «aHAJIN3 JaHHBIX», «BU3yaJlu3alus JaHHBIX);

* HaJM4YKe MpeACcTaBleHU 0 crocobax cOopa JaHHBIX, B TOM YHclie HU(POBBIMU YCTPONCTBAMH
0e3 yJacTus 4eJI0BeKa;

* IOHUMaHWE OCHOBHBIX MPHUHIIUIIOB TUCKPETU3AIMH PA3IWYHBIX BUIOB MHPOpPMAIIUHU; YMEHUE
onpenensaTh HHPOPMAIIMOHHBIA 00bEM TEKCTOBBIX, TPa)UUECKUX U 3BYKOBBIX JIAHHBIX MPH 3a/IaHHBIX
rnapameTpax JUCKpeTU3alliy;

* YMEHHUE TPUMEHATh OMOIMOTEKH M MOIYJH fA3bIKa MporpamMmMmupoBanusi Python st pernenus
MPUKJIAHBIX 33/1a4 aHAJIN3a JaHHBIX;

* YMEHHE BBIJICISATh CBS3HM MEXIY KOMIIOHEHTAMU CHCTEM, OIpPEACNsITh JIUHAMHYECKUE
OTHOILIEHUS BHYTPU CHCTEM, MHTEPIPETUPOBATH PE3YyJbTaThl, MOJIYyYa€MbIE B XOJ€ MOJAEIUPOBAHUS
pealIbHbIX 00BEKTOB WM IIPOLIECCOB;

* yMEHHE 4YHMTaTh M MOHUMATh pPa3HbIe THUIIBI HATJSAHOTO OTOOpakeHUs NaHHBIX (Tpadukwy,
TUCTOTPaMMBI, AWK C YCaMH U TIp.);

* yMEHHE WCIOIb30BaTh JJICKTPOHHBIC TaONMIBI AJIs aHajdu3a, MpeJCTaBICHUs, 00pabOTKH
JTAHHBIX (BKJIIOYAsh BBIYMCIICHHE CYMMBI, CPETHETO apu(PMETHIECKOTO, HAaMOOIBIIEro ¥ HAMMEHBIIIETO
3HAuEHUH, pelIeHrne ypaBHEeHUH, PUIbTpaluy, CyYMMUPOBAHHUS) U BU3YalIU3AIH PE3YIbTATOB aHATN3a;

* YMEHHE HCIIOJh30BaTh TAOIMYHBIC (PETAIUOHHBIC) 0a3bl JAHHBIX, B YACTHOCTU, COCTABIATH
3ampockl K 0a3aM JaHHBIX (B TOM YHUCIIE 3aMPOCHI C BBIYUCIISIEMBIMH MOJISIMH ), BBITIOHSATH COPTUPOBKY U
MOMCK 3amuceil B 0a3e JaHHBIX; HAMOIHSTH pa3paboTaHHYIO 0a3y JaHHBIX;

* YMEHHE HKCIOIb30BaTh KOMITBIOTEPHO-MATEMaTHYECKUE MOJENU Ui aHaimnu3a OOBEKTOB U
MpoIeccoB: (POPMYIUPOBATH IIEJIb MOJETUPOBAHUS, BBINONHITH aHAIH3 PE3YyIbTaTOB, MOJTYYCHHBIX B
X0JIe MOJCIIUPOBAHUSA, OIEHWBATHh aJIEKBATHOCTh MOJICTH MOJICTUPYEMOMY OOBEKTY WM MPOIECCY;
MPEACTABIATH PE3YJIbTAThl MOJIETUPOBAHUS B HATJISIHOM BUJIE;



* yMeHHe paboTaTth ¢ OOJBIIUM KOJUYECTBOM [AHHBIX; BBINOJHATH AJITOPUTMbI 00pabOTKH
TAaHHBIX; MCHOJB30BaTh MPOCTHIE METOABI OIEHKH IMapaMeTpPOB MOJEJCH; MPEICTaBIATh PE3yIbTaThl
MOJICIMPOBAHUS B HATJISIIHOM BHJIE; MOJB30BATHCS PA3IMYHBIMH (OPMAMU MPEICTABICHUS YUCIOBBIX
JTaHHBIX (TaONUIIAMU, TUarpaMMaMu, rpauKaMy); IPUHUMATh B3BELICHHBIC PEIICHHS HA OCHOBE aHAIN3a
JaHHBIX;

* IOHUMaHUE BO3MOXXHOCTEH M OrpaHMYCHHMH TEXHOJIOTHMH aHajdM3a JaHHBIX B Pa3IHYHBIX
00J1acTsIX; HAIMYKME NPEACTABICHUN 00 MCIOIB30BAaHUM MH(POPMALMOHHBIX TEXHOJIOTUN aHaim3a 0a3
TAaHHBIX U IPUHATHS PELICHUH B Pa3IMYHBIX TPOPECCHOHATIBHBIX chepax.



Conepxanue
OnektuBHbIN Kype «l[IpakTudeckas mHpOpMaTHKa» UMEET MOIYIBHYIO CTPYKTYpPY. Kakmwrii
MOAYJIb IMPpEAIoJaaracT mojiyrogoBoc 06y‘-ICHI/I€ " COCTOUT U3 TCMATHYCCKUX Pa3aCIIOB.

10 KJIACC (34 uaca)

1. Monayns «O0paboTka U HHTEIUIEKTyaIbHbIN aHAIN3 JaHHBIX» (17 yacoB)

2. Mopynbs «O6paboTka CUMBOIBLHON MHGOPMAIIMK B YUCIIEHHBIE METOIbI» (17 YacoB)
11 KJIACC (34 uaca)

1. Monyns «MoaenupoBanue u onTuMu3amus» (17 yacon)

2. Monynb «/ICKyCCTBEHHBIN MHTEIUIEKT U MalTMHHOE 00ydeHue» (17 4acoB)

Paznen «Pemienue 3amau onTuMu3anumy paccMarpuBaerca B 11 kiacce, MOCKOJIBKY 4acTh TEM
OCHOBaHa Ha HMCIOJL30BaHKMU cpeasl Scilab, koTopas paccMmarpuBaeTcs B paszaeie «MoaeIupoBaHHe» B
11 xiacce.

OnektuBHbIN Kype «[IpakTudeckas nHhopMaTuka» OTpa)kaeT U paclupsieT COAepKaHUE YEThIPEX
TEeMAaTUYECKUX pa3/ie]IoB HHPOPMATHKU HA YPOBHE CPEIHETO O0IIero o0pa3oBaHMUS:

1. 1uppoBasi IPaMOTHOCTE;

2. TEOPETUYECKHE OCHOBBI HH(OPMATHKH;
3. QJITOPUTMBI ¥ TPOTPAMMUPOBAHHE;

4, MH(OPMALIMOHHBIE TEXHOJIOTHH.

YuuThiBas OrpaHMYEHHOE KOJMYECTBO YacOB WH(POPMATUKHA B OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMe CTapiied MIKOJBI, JIEKTHBHBIA Kypc «[IpakTnyeckas nHOOpPMATHKAY SIBISICTCS MPAKTHKO-
OpPUCHTUPOBaHHBIM. Pacmmpenue coaepkaHus Kypca HHOOPMATHKU TPOHMCXOJWT B HAIPABICHHU
MPAKTUYECKON JESATETbHOCTH M OCBOCHHS JIOTIOJIHUTENILHBIX WHCTPYMEHTOB [UIS aHajiu3a JaHHBIX,
MOJICJIMPOBAHUS U OTITUMH3ALIHH.

10 knacc
Cooepoicarnue mooyns « Obpabomka u unmeeKmyanibHblll aHaiu3 Oanusvix» (17 yacos)
Pa3nea 1. «O0paboTka MacCMBOB JaHHBIX B 3JIeKTPOHHBIX Ta0IuLaxX», 9 yacoB

[TporpamMHOe obecrieueHue KOMIBIOTEPOB. Buabl mnporpaMmHOro obecneueHuss M HX
HaszHaueHue. [IponpuerapHoe u cBoOOgHOE MporpamMmmHOe obecrieuenue. [Iporpammuoe obecrieueHne
st pabotel ¢ DOT. VeranoBka cBobomHoro oducHoro makera LibreOffice ¢ odunmansHoro caiira.
Penakrop anextponnsix Tabmui LibreOffice Calc. Macrep ¢ynkuuii. Jlorndeckue, MaTeMaTHYECKHUE U
cratuctuyeckue (GyHkiuu. Vcnonp3oBaHWE aOCONMIOTHBIX W OTHOCHUTENBHBIX CCHUIOK. JlnamazoH
3HaueHnil. [[namazon ycpennenus. OOpaboTka OOJBITMX MAaCCHBOB JAHHBIX C MOMOIIBIO (YHKIUMA
OTpeieNICHUs CPEeTHEro 3HaUCHUs, CyMMHUPOBAHMSI, TIOJICUETA KOTMUECTBA 3HAUECHUH B CIIy4ae OTCYTCTBHS
JOTIOTHUTEIHHOTO KPUTEPHSI, a TAKXKE MPH HAJMYUHU OJTHOTO HIIM HECKOJIBKUX KpUTepHeB. Beruncienue
MaKCUMaJIbHOTO WM MHHUMAJIBHOTO 3HAYCHWH W3 JMara30Ha MNpU OTCYTCTBHUHU JOMOJHHUTEIBHBIX
KPUTEPHEB, a TAaKKe YIOBJICTBOPAIONNX OJHOMY WM HECKOJBKAM KPUTEPUSM U3 OIHOTO WA
HECKOJIbKUX JTUANa30HOB.

[Tonstne MaccuBa naHHbIX B DT. OMHOMEpHBIE M TByMEPHBIE MACCUBBI. THITHI TaHHBIX MACCHBA.
Pesynprar pa®oThl GOpMyINbl MaccuBa. Y HUBEPCAIbHBIN CIIOCOO COPTHPOBKH C MOMOIIBIO (PYHKIMHA 1
WCTIOJIh30BaHUsI MacCUBOB. [lodIIeMEHTHOE CIIOKEHHE, BEIYUTAHNE, YMHOKCHHE U JICJICHUE JJIEMEHTOB
JIBYX MAacCHBOB Ha MPUMEPE PEUICHUs MPUKIAIHBIX 3a1a4. CpaBHUTENbHBIN aHATN3 METO0B PeIICHUS
3a/1a4 C MOMOIIBIO OOBIYHBIX (POPMYIT TSI pAOOTHI C JUATIA30HOM SYEEK M ¢ TTIOMOIIBIO JOPMYIT MACCHBOB
TaHHBIX. DPPEKTUBHOCTH PEIICHUS MIPUKIAIHBIX 337124 C TTOMOIIBIO (JOPMYT MAaCCHBOB JaHHBIX.

Busyanuzanus gaHHbpix. J[marpamma kak rpadudeckoe oToOpakeHHe CMBICTa JaHHBIX. Beibop
TUTIA AUArPAMMBI B 3aBUCHMOCTH OT LIEJIM BU3yalU3aluy. DTallbl BU3yalu3aluu JaHHBIX. OnpeeneHue
e TOCTpoeHus nuarpammbl. OOpaboTka JaHHBIX C TMOMOIIBIO (YHKIHMA I JOCTHOKCHHS TSN
Bu3yanu3auun JaHHbIX. [loctpoenwe numarpamm B LibreOffice Calc ¢ momompio wmacrepa.
Knaccupukanus guarpamm B LibreOffice Calc. Cmapximaiinel. Vcrnonp3oBanue BU3yaaH3aI[dH IS
aHanm3a 601bIUX 00EMOB JaHHBIX. He00X0MMOCTh IpeABapUTENbHON 00pabOTKH OONBIINX MACCHBOB
TaHHBIX. YTeHwe muarpaMM. PerieHue NpHUKIAAHBIX 3a/lad aHajiu3a JaHHBIX C HCIOJIB30BaHUEM



BU3YaJIM3aLUH.

O6pabotka nmanHbix B ¢ainax CSV. Unadopmanuss u nanaele. MHAMBUIYaTbHBIA TPOEKT,
MOJICIMPOBaHUE dKcrepuMeHTa. Pa3paboTka MCXOAHBIX JaHHBIX JJIS MOJENH HCCIIeIyeMOoro mpouecca
i siBiaeHus. ['enepatopsl ciydaitaeix grcen B LibreOffice Calc. TToxydenus menbix ciydaifHbIX Yrce
B ONpeAenéHHOM auamna3zoHe. MozenupoBaHue HAOOPOB JaHHBIX, KOTOPBIC SIBISIOTCS JPOOHBIMH
yrcinamu B tuanasone ot 0 1o 1. MoaenupoBanue pe3ynbTaToB Ui pelieHUs MPUKIAIHBIX 3a7a4 aHaIn3a
nanHbIX. OTKpbITHIE naHHbIE. [Tonck nHpOpMannu. ICTOYHUKH U TPUMEPBI OTKPBITHIX JaHHBIX. Dopmar
OTKpBITHIX HaHHbIX CSV. MHdopmanronnsie npouecchl. CKOpOCTh Mepeaaun JaHHBIX 110 KaHaly CBA3H.
Xpanenue nndopmanuu, 00béM mamsatu. Od6padorka nndopmaruu. [Ipencrapienne naHHbIX B hopMare
CSV. Coxpanenue mannbix OT B hopmare CSV. Bunbl paznenureneit 3nauenuii. CriocoObl OTKPHITHS
daiinoB ¢popmara CSV. JloctonHcTBa M HeTOCTaTKH (pailyioB, mpeacTaBieHHBIX B (hopmate CSV.

Koppensiuronnslil ananus. Koppenduus kak Mepa B3aMMOAEHUCTBUS ABYX U 0OJie€ IPOLECCOB.
HopmanuzoBannsie nannbie. Koagdunuent koppemsiuu. 3HaueHus kodhduimenta Koppensuuu npu
pa3IM4YHOM CTENEHHW 3aBUCHUMOCTH wuccienyeMbix ngaHHbiX. [llkama Yennmoka. HMcnosb3zoBanue
cratuctudeckoit ynknuu KOPPEJI B amekTpoHHBIX TaOmuiax i BBIUMCIACHUS KO3 (HUIIMCHTA
KOppesiliuk TpH  aHalu3e JaHHbIX. [ paduk paccesHus. OmnpenencHue npsMod ©u  oOpaTHOMN
3aBUCHUMOCTEH MO 3HaueHUio KoddduuueHta koppensuuu. KauecTBeHHBbIH aHanu3 koddduirenrta
Koppessiuu 1o mkaine Yeanoka. McnonbzoBaHue KOppeassUOHHON MaTPUIbl JUIsl aHAIM3a IaHHBIX.

Boccranosnenue 3aBucumocteil. CTaTUCTHUECKHE METOAbl 00paboTKH JaHHBIX. BoccTaHoBIIeHNE
AQHAJIMTUYECKOW 3aBUCUMOCTU MO OTAEIbHBIM 3HadeHUsM. MHTepnomsiuus u criaxuBaHue. Meton
HAaUMEHBIIMX KBaApaTtoB. VHTepnonsuuoHHble MHOrowieHsl. Jluaus tpenaa. KoadpdunueHnt
J€TEpMUHALIH.

ba3sl mannbix B OT. Ucnons3zoBanue DT kak 0a3wl mannbix. Cozmanue BJ] B OT: crpykTypa
Tabymbl, 3anucy, uMs bJl. CriocoOsI 3anI0HEHMS TaHHBIX Yepe3 HEeIOCPEICTBEHHOE BHECEHUE 3aInceit
B CTPOKH U C UCHONb30BaHuEM (GopMbl. PenaktupoBanue gaHHbX. OunbTpanus naHHbIX. COpTUPOBKA
3anucedt. [Touck u 3amena nanabix. Oynkuus BIIP — mouck sneMeHTOB B TaOIUIE WK IMAMA30HE 10
cTpokaM. CBoJiHbIE TaOMUIBI KaK MHCTPYMEHT aHaiu3a JaHHbIX. [IpenMyIiecTBa CBOIHBIX TaOIHI] IPH
pabote ¢ OonmpIIMMU 00BbEMaMH JAaHHBIX. AJITOPUTM CO3J]aHHUS CBOJIHOW TaOJIHIIBI.

Pazpnen 2. «AHTe/NIEKTYAJBHBIA AHAJIN3 JAHHBIX», 8 YacoB

Jannbie. Hayka o TaHHBIX: OCHOBHBIE TIOHATHS ¥ onpeeneHust. Boctpebosannocts Data Science.
[{enb 1 OCHOBHBIE ATaNbl aHATU3a NaHHBIX. [IpuMepsI pemaembix 3a1a4. MTHCTpyMEeHTHI aHann3a JaHHBIX.
OcHoBHbIE oOmpeaeneHuss B 00JacTM HAyKH O JaHHBIX. MalllMHOYHWTaeMble U YEIOBEKOYHTAEMbIE
¢opmarsl paHHbIX. Chlpple naHHble. HaGop manubix. Mcrounukum nanHeix. HauOonee wacto
BCTPEYAIOIIUECS OUIMOKH B CHIPBIX JIAHHBIX U HEKOTOPbIE CIIOCOOBI MX yCcTpaHEeHHUs. MeToabl 00paboTKu
CTPOKOBBIX JaHHBIX B sI3bIKE MporpaMmupoBanus Python.

[TpoekT Jupyter. OcHoBHOE Ha3HaueHHe mpoekTa Jupyter. Cpema paspadotku Jupyter Notebook
s ananu3a ganabix. O630p cpennr Jupyter Notebook. O630p cpenst Jupyter Lab. Ycranoska Jupyter ¢
MOMOIIBI0 MeHeKkepa makeToB Pip. Cosnanue HoBoro OnokHota. Coxpanenue B (opmare .ipynb.
OcCHOBHBIE KOMIIOHEHTHI OKHa OJ0KHOTa. KOJIOBbIE U TEKCTOBbIE SYeWKH. PexXMMbI peakTUpOBaHUS U
BeITIosieHus. TexcToBas pazmerka Markdown.

bubnuoreka ansa ananuza nanueix Pandas. bubnuoteka ns ananuza gqanabix Pandas. YcranoBka
6ubmmorexkn Pandas u3 6mokHoTa. CTpyKTypa AaHHBIX Series. Apu(pMeTHUEecKHe onepaiuu ¢ Series.
JlocTyn K OTZIeNIbHBIM 3JeMeHTaM M cpe3bl B Series. CTpykTypa Series kak cioBapb B Python. CriocoGsl
co3anus 00bekToB Series. /[BymepHbie TabnuuHble nanHble. CTpykTypa ganHbiX DataFrame. Urtenue u
3anuck (aiioB popmata .CSV. KomaH 1! MpOCMOTpa MEPBBIX WK MOCIEAHUX CTPOK CUUTAHHOTO (haiina.

[Tpumenenue ¢ynknuii NumPy k snementam DataFrame. Ilonydenue oOuiedt napopmaiuu o
JTaHHBIX ¢ nomoulbio info. Beibopka mo ycnoButo B o0bekTax DataFrame. Arperuposanue B Pandas,
¢byakus agg. OcHoBHble cratuctudyeckue ¢GyHkuuu. CBoAHas craTucTUdeckas HHpopManus ¢
nomoIneko ¢pynkuuu describe(). OOpaieHne Kk HHAEKCaM ¢ moMoIkio loc u iloc.

Busyanuszanus nannbix. Paznuuneie Bub rpadukoB (TUCTOrpaMMa, TUHEHbIE TpaduKu, rpapuk
paccesiHus, KOHTYpHbIE TpapuKu U T. 11.). OCOOEHHOCTH pa3HbIX BUAOB Ipa)uKOB U UX UCHOIB30BAHUS.
Buzyanmuzanus naHHbIX ¢ moMomipio ombimoteku Matplotlib. 1lBeta u ctumm, mereHaa Ha rpadukax.
OyHKIUY U1 TocTpoeHUs rpadukoB ¢ momornisio Matplotlib.

Kareropuanbubsie u uncnoBble qaHHble. [louck npomymieHHbIX 3HaueHu. Metoasl 06paboTku



MPONYIIEHHBIX 3HaYeHn . OuibTpanys 1aHHbIX. MacitabupoBanue 1aHHBIX. BeiOopka cTpok/cTon61oB
10 33JaHHBIM KPUTEPUSIM.

WupuBunyanbHseld  1poekT. IlpoBeaeHue pa3BenOYHOrO aHaiM3a [JAaHHBIX C  [IOMOLIBIO
oubnuorekn Pandas. BplsBIeHME cTaTHCTUYECKUX XapaKTepUCTHUK. lcrosib30BaHuEe BO3MOMXKHOCTEH
Matplotlib nns Busyanuzanuu pesynbrata. OdopmiieHue pe3ylbTaTOB MPOBEAEHHOTO aHAM3a U
(opMyIMpPOBKa OCHOBHBIX BBIBOJIOB.

Cooepoicarnue mooyns « Obpabomra cumMBoIbHOU UHGOpMayuu u yucieHuvie memoowvly (17 uacos)
Pa3znea 3. AnnropurmMbl 00pad0OTKH CHMBOJIbHOI HHGoOpMannu, 12 yacos

Anroput™mbl 00pabOTKH CTPOKOBBIX JaHHbIX. OCYIECTBIEHUE aHAIHW3a CTPOKOBBIX JAHHBIX U
MPOBEJICHUE 3aMEHbI TOBTOPSIOUIMXCS CHUMBOJIOB. Mcmonb3oBanue Metona replace. Ilowck
MaKCUMaJbHOW M MHUHHMMAJIbHOM IIOJCTPOKM CHUMBOJIOB B CTPOKE TEKCTOBBIX JaHHBIX. Ilomck
MaKCHUMAaJIbHOTO KOJIMYECTBA YKa3aHHBIX CHMBOJIOB, PACIIOIIOKEHHBIX B MOCIEI0BATEILHOCTH APYT 32
apyroM. OnpezeneHue JUIMHbI caMOW JUIMHHOW MOJUENOYKH CHUMBOJIOB BO BCEM HabOpe TEKCTOBBIX
naHHbIX. Vcnonp30BaHue AMHAMUYECKOTO TOJX0/1a B PEIICHUH 33/]aua MOMCKAa CUMBOJIOB WIIH IIETIOYEK
CHMBOJIOB 10 3a1anHoMYy ycitoBuio. Komosast rabnuiia ASCII. Ucnons3oBanne ¢ynkmmii char u ord si3pika
nporpammupoBanus Python s oOparieHusi K KOHKPETHOMY CHMBOIIY pacCMaTpHUBAaeMOro ajdaBuTa.
ITouck MakcHMManbHOTO M MHUHHMMAJIBHOTO KOJMYECTBA MIYLIUX IMOAPSA CUMBOJIOB, TAKUX, B KOTOPBIX
MCKJTIOUEHA YKa3aHHas MOACTPOKa CUMBOJIOB. OCyIIECTBIIEHNE aHAIN3a TEKCTOBBIX JAHHBIX HAa HAINYHE
HUCKOMOH TMOJACTPOKM C HCIOJBb30BAHMEM MeToJa JBYX Yykaszarenei. IlpumeHeHue wmeroma ABYX
yKazaTeneil JUis MoMcKa MOJCTPOKH, KOTOpasi OrpaHMuYeHa yKa3aHHBIMH CHMBOJaMHu. Vcronb3oBaHue
CTPYKTYpPbl JaHHBIX MHOXECTBO JUIsl pabOTbl C TEKCTOBBIMU JaHHbIMU. COPTHPOBKA MHOKECTBA.
Hcnonp3oBanne GopMyIibl BKIIFOUYSCHUN U UCKITIOYEHUH TSl TBYX MHOXKECTB TIPH PEIICHUH 33124 ITOMCKa
noJcTpoku. HaznaueHue u ucnosib30BaHle MeTOAa COUNt mpu aHaiu3e TEKCTOBBIX JaHHBIX. [locTpoenue
Y4acTOTHOTO CJOBAapSI.

['enepanust cioB 3agaHHoro andasuTa. PenieHne NpakTUYECKUX 3a7ad, OCHOBAaHHBIX Ha
TeHepaluy OIpeneIEHHOro Habopa CMMBOJIOB. ['eHepaIis Bcex BO3MOXKHBIX CJIOB U3 3aJaHHOTO Habopa
OykB. Mcnosib30Banue 1nepebOpHOro ajaroputMa JUuisl pelieHHs 3a/aud IeHepaluu cioB. BioxeHHble
kbl Mcnosnp3oBanue ynkuuu product momysns intertools si3eika mporpammupoBanus Python s
TeHEpaLuu BCEX BO3MOKHBIX COUYETAHUH yKa3aHHBIX CUMBOJIOB IpH reHepauuu ciaoB. CpaBHEHHE IBYX
CIOCO00B reHepaluy BCceX BO3MOXKHBIX CJIOB U3 3a/laHHOT0 Habopa OykB. ['eHeparus ci10B, OCHOBaHHAs
Ha JIeKCUKOrpaduueckol mepecTaHoBKe OyKB B CJIOBax 3aJlaHHOM JiauHbL. Mcnonb3oBaHue (yHKIHS
permutations Moy intertools si3sika mporpamMupoBanus Python ast perrenus 3a1a4 reHepaiuu CioB.
I[TpakTrveckoe UCTOIB30BaHUE MOIYJIs INtErtools nmpu penieHnu 3a1a4 reHepaui BO3MOXKHBIX CIIOB HPH
HAJIMYMH WIA OTCYTCTBHHM KOHKPETHOTO CUMBOJIA B CIIOBE.

[lenouuncnennsle fanHble. CYMTHIBAaHUE JAHHBIX U3 TEKCTOBOrO (aiina. PopMupoBaHUE MaccUBa
nensix uncesn. OOpaboTka >JIEMEHTOB MaccuBa. BbIOOpka SJ€MEHTOB MacCMBa B COOTBETCTBHHU C
3aJJaHHbIM ycJoBHeM. Vcnonb3oBaHHE CIOXKHBIX YCIOBUHM JUISL ONpPENENEeHUs KPAaTHOCTH 3JIEMEHTOB
MaccHBa yKa3aHHBIM 3Ha4eHHsM. OrpeneneHne MaKCUMaIbHOTO 1 MUHHMAIBHOTO CPEeld OTOOPaHHBIX
qucen.

YuciioBble aBTOMAThl. AHAJIU3 YUCIOBBIX arOpUTMOB. Mcmonp3oBanue ¢yHkiwmid bin, int mis
NPEJCTaBICHUS 4YHCEI B CHUCTEMax CYHMCICHHMS C pa3HbIM OCHOBaHMEM. lcrosib30BaHHE sI3bIKA
nporpammupoBanus Python s pemenus 3amad Ha 00paOOTKY HATypalibHBIX YHCET YHCIOBBIMU
aBTOMaTaMHU.

Perynsipapie BeipakeHUs. 3HAKOMCTBO C PETYJISIPHBIMH BBIPAKEHUSIMA. VICTOPHSI BOSHUKHOBEHHUSL.
OO111e MPUHLKIIBI UCTIONIB30BAHUS PETYISAPHBIX BBIpAXKEHUN. PerynspHoe BeIpakeHHe Kak MaOIoH s
MOWCKAa TIOACTPOK B TEKCTE IO 33aJaHHOMY YCJIOBHUIO. lVcmonp3oBaHue MOIynst [€  sI3bIKa
nporpammupoBanus Python. OcHoBbl cuHTakcuca. 111a0i0HBI, COOTBETCTBYIOIINE OJHOMY CHMBOITY.
VYka3zaHue KoaudecTBa NOBTOpEeHUN. [IpuMepsl HCIIONb30BaHNs PETYISPHBIX BEIPAKECHUM.
Moaudukanusi TEKCTOBBIX JaHHBIX ¢ Ucnonb3oBaHueM PB. Ouncrka nannbix. Pa3nenenue qaHHBIX Ha
otaenbHbie cTos0IBl. [Tonck u 3amena ¢ nmomoreio PB. HMcnonb3oBanue ¢ynkuumii search, fullmatch
MOJyNsl e si3pIka mporpammupoBanus Python. Pemenne mpakThdeckux 3aiad aHajiu3a TEKCTOBBIX
JTaHHBIX. Vcronb30BaHme peryasipHbIX BBRIPAKCHUH ISl TOUCKA U 3aMEHBI JAHHBIX C TIOMOIIBIO CPEICTB
otucuoro nakera LibreOffice.

[Mudposanue. Kpunrorpadpus. Kpunroananuz. Kpunroananutuk. Hludp. Kirou. Hludpposanue



n pemudposanue. ludppsr nmoncranoBku. udp ILlesaps, cxema mudppoBanus. Mcmnonb3oBaHue
BO3MOYKHOCTEH s3bIKa IMporpammupoBaHus Python mnst pemreHue mpoOCTHIX 3agad  MH(POBaHUS
uHpopMaluu.

Pa3nen 4. UncieHHbIe MeTOABI, S yacoB

[Ipaktuxkym no pemenuto ypapHeHuit B DT. [lorpemnocts pe3ynbTaTa BeiuucieHuid. crounuku
MIOTPEIIHOCTEN IPU KOMIIBIOTEPHBIX BBIYMCIICHUAX. BBIUMCIMTENBHO yCTOMYMBBIE METOIBI PEILEHUS
3agad. Meronuka pemeHus YpaBHEHHH C HCHOJIb30BaHMEM TaOJIMYHOTO mporeccopa. Pemenue
JIMHEWHBIX ypaBHeHUN. MeTtona npubmmkennid. [Togdoop mapamerpa.

Pemenue ¢punancoBeix 3agau B OT. CTpykTyprupoBanue nHpopmManuy GUHaHCOBOTO XapakTepa o
LIEHAaX M aCCOPTUMEHTE IpU BbIOOpE TOBApoB U yciayr. @UHAHCOBAs IPaMOTHOCTB: PacXojbl, 10XObI,
ceMelHbIl OOJDKET, IUIaTeXXu M pacu€rbl. Pemenue 3ajgau Ha ynpasieHue pacxopamu. CpaBHEHHe
BapUaHTOB pPACcXOJOB W J0X0A0B. JIMuHBIA M cemelHblid Oromker. Pacuér um ymnara Hamoros.
HccnenoBanue rpadukoB GpyHKIUI B MOJSAPHBIX KoOpauHaTax. Vcnoap3oBaHue MONSAPHBIX KOOPAWHAT
[IPU OCTPOCHUHU TpapUKOB (DYHKIIHHA B JIEKTPOHHBIX Tabaumax. OCHOBHBIE BO3MOXXHOCTH O(OPMIICHHS
rpadukoB GyHKUIMI B MOJSAPHBIX KoopauHaTax. dopmar ocu. @opmar ocHOBHOM ceTku. MccienoBanue
M3MeHeHHs Tpaduka (QYyHKIMHA B 3aBUCUMOCTH OT KOJHMYECTBAa BBIOpaHHBIX 3HaueHuil. MccnenoBanue
noBeJIeHUs rpaduka B 3aBUCUMOCTH OT 3HaYeHUH Koa¢punrenToB. CocTaBiieHUe OTYETA O IPOBEAEHHBIX
HCCIIEN0BAHUAX.

ITpakTMKyM MO BBIYMCIEHUIO JUIMHBI KpUBOW. /IuCKpeTH3anus Kak METOJ ONpPENEICHUs IIMHBI
kpuBoi. llar guckpernzanuu. Mcnons3oBanue teopemsl [ludaropa s BeraucieHUs] MPUOIHKEHHBIX
3Ha4eHUH (QparMeHToB JIMHBI KpuBOM. CHocoObl yMEHBIIEHUS IOTPEIIHOCTH BBIYUCICHUH.
HccenenoBanue BiIMsAHMS 11ara AUCKPETU3allMM HAa KOHEUYHBIM pe3ynbrar. [IpoBepka pemeHus myTéM
HAIMCaHMs [IPOrPaMMBbI Ha si3bIKe MporpammupoBanust Python. CpaBHUTENBHBIH aHATHM3 MOTYYEHHBIX
pe3yabTaTOB.

[TpakTukyMm 1o BbruucieHuto miomaneit guryp. [Tpubnnxénnoe BbIUMCIIEHUE TUIOMAAN (QUTYPBI.
Hcnonp3oBanue MeToaa AUCKPETU3ALMU AJIs BBIYUCIIECHU Iuiomanei ¢puryp. Mcnonb3zoBaHnue MeTo10B
IPSMOYIOJIbHUKOB W Tpameuui Ui BBIYUCIEHMs IJIomand (GUrypsl CpeacTBaMHU TaOIMYHOTO
rporeccopa.

11 xknace
Cooepoicanue mooyna «Modenuposanue u oOnMuUMU3AYUs»
Paznen 1. «MoaeanpoBanue», 9 yacon

Cpena Scilab IMTaker Scilab. Ha3nauenue u ycranoBka. CHCTeMHBIE TPeOOBaHUSI K KOMITBIOTEPY U
OTepalMoHHON cucteme. BHemIHUN BHJI OKHa MporpaMMbl. 30HBI MPOCMOTpPa M PEIAKTHPOBAHUS.
OcHoBHbIE KOMaH 1l I1aBHOTO MeHo SCilab. Onepanuu u pynkuuu. Padora ¢ daitnamu. OcHOBBI pabOThI
B cpene Scilab.

Cpena Scilab: mocrpoenue rpadukos. [TocTpoeHne AByMepHBIX rpaKOB B JEKAPTOBOM CUCTEME
koopauHat. Oynkiwus plot. [Toctpoenne rpadukoB HECKOIBKUX (BYHKIIHIA B OJTHON CHCTEME KOOPIAMHAT.
B03M0OXHOCTH IOCTPOEHHS HECKOIBKHX TpadrKoB B 0JHOM rpadudeckoM okHe. OpopmieHue rpadukoB.
[MocTpoeHue AByMEpHBIX Tpa)MKOB B OISPHOMN CUCTEME KOOP/IMHAT.

[Toctpoenue TpéxmepHbix rpadukoB B cpeme Scilab. IToctpoeHue TpEXMEpHBIX TpadHKOB.
OCHOBHBIC BO3MOXKHOCTH O(QopMIIeHUs] TpEXMEpHBIX rpadukoB. Mcnonb3oBanue ¢pynkiuii genfac3dd u
eval3dp. ®yuxuun meshgrid, surf u mesh. Ilpumenenune ¢pynkuuit plot3d2 u plot3d3 mis mocrpoenus
TpéXMepHBIX rpadukoB B cpeae Scilab. Mcnonb3oBanue qpyrux GyHKIHIA.

Cpena Scilab: pemenne ypaBuenuii. Bozmoxxnoctu cpempr Scilab mns perieHust ypaBHEHHH.
OmnpeneneHne MOJMHOMA ¢ TOMOINKI0 GyHkimu Poly. Penenue anredpanyeckux ypaBHEHHI C TTOMOIIIBIO
¢bynkuuu roots. I'paduueckuii ciocod pemeHus 3a1au.

MonenupoBanrie B cpeae Xc0S makera Scilab. I' padudueckas uHTepakTHBHAs cpeaa IS
MOJICTTIPOBAHHSI CHCTEM U MTPOIIECCOB Ha OCHOBE OJIOK-cxeM XCO0S. TeXHOIorus MOACTHPOBAHHS B CPEIe
Xcos makera Scilab. CocraB Oubmmorekn Xc0S. Cxema pa3paboTku wmojaeneil B cpeme XCOS.
HccnenoBanue Mozaenu aemmdparopa.

MopenupoBanue ¢usudeckux wmoxaeneid. ['padudeckoe wmomenupoBanwe B cpeme XCOS.
MopenupoBaHue SKCHEPHMEHTa IO TOIYYSHHIO BBIXOJHOIO CUTHaja 3amaHHoro Buaa. [loctpoenue
¢bu3nueckoil MojieNu 1o 3alaHHOMY anropuTmy. MccnenoBanue nonyueHHON Gpu3ndeckoi MoIeH.



MopnenupoBanue cuUcTEM yrpaBieHUs. MoOAEIUMpOBaHUME CHUCTEM YIPABIEHUS B Cpene
rpagudeckoro Mozenuposanus Xcos. MccnenoBanne Moenei CUCTEM yIpaBlIeHHsL.

MonenupoBanue nonyssiiuid. Moaens «H€pHbii Ak, CUCTEMBI ¢ TPSIMO 1 00paTHOM CBA3BIO.
Mopnens nonyssinuu 6e3 orpannueHuil. VcenenoBanue cranmapTHoro pemenus B cpeae Scilab. Monens
onyJisiluK ¢ orpaHudeHussMu. Mogens depxronbcra. MccienoBanne cTaHIapTHOIO PELIEHUs B CPEle
Scilab. UccnenoBanue perrenuii 3amau o momysiuu B cpeae Scilab.

Cosznanue rpadudeckux npuiokeHuit B cpeae Scilab. OcHOBHBIE KOMIIOHEHTHI BU3YajIbHOI'O
npunoxenus cpensl Scilab. I'papuueckoe oxno. Komanpnas knomka. Ilepekirouarenb, (hiaxok.
ITocTpoenue mpocThix rpaduuecKkux Moeneii B cpene Scilab.

Pa3nea 2. «Pemenne 3a5a4 onTuMHu3anumn», 8§ 4acos

Pemienue 3a1a4 onTUMU3aiK ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

Hcnonbs3oanue Bo3moxkHocteir DT LibreOffice Calc ans pemienus 3amad onTuMu3aluy IpH
HCCEAOBAaHUM JIMHEHHBIX (YHKIUNA OIHON mepeMeHHOH. OrmpenclieHne MakCMMyMa, MUHUMyMa H
ApYruX IEeNeBbIX 3HaYeHUH (QyHKIMA ¢ momompio Pemarens. Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX
3aja4, TpeOyIOIUX ONTUMHU3ALUH.

Pemenue 3amau ontuMusanuu (PUHAHCOBBIX MporeccoB. CuctemMaTu3amys, IIaHUPOBAHUE, YUET
JUYHBIX U CEMEHHBIX pacxooB. CpaBHEHUE BApUAHTOB PACXOIOB U UX onTUMH3auus. Mcnons3oBanue
OT nns aHanu3a (GUHAHCOBBIX MOKA3aJIeH C IETbI0 X ONTHMH3AIWU. PeleHne mpakTHIecKuX 3a/1a4 Ha
ONTHMH3ALUIO PACXOOB.

Pemenne 3amau ontummszanuu B cpene Scilab. Bo3amMokHOCTH TIOMCKA JIOKAJILHOTO MHHAMYMa
byHkuuu onHO# mepemeHHoM B cpene Scilab. Mcmonb3oBanue GyHkumu Optim muis pemieHus 3aaad
onTuMu3aimu. [IoucK JToKaTbHOro MUHUMYMa (YHKIIMH HECKOJIBKHX TIepeMeHHo# B cpenie Scilab. [Touck
MuHUMyMa pyHKuU Pozenbpoxka.

OnTtumanbHbIl BbIOOpP: 3agaud JiMHEHHOro nporpammupoBanus. @Dynkuus nenu. Cucrema
OrpaHUYCHUIl 3a1a4 JMHEHHOro nporpammupoBanus. OyHkiws [INPro ass pemieHus 3aaad JIMHEHHOTO
nporpamMMmupoBanus. CTpyKTypa W HCIOJIb30BaHUE. PelleHue NpakTUKO-OpMEHTHUPOBAHHBIX 3ajad,
TpeOyOLIUX ONTUMH3ALMH, C IIOMOIIBI0 BO3MOXKHOCTEH cpeabt Scilab.

OnTumu3zanust BEIYMCIUTEIBHBIX MPOLIECCOB: NPakTUKYM. [lapamienbHble U mocieaoBaTeabHble
BBIYHCIIUTEIBHBIE IPOLECCHI. 3aBUCUMOCTD BBIYMCIUTENBHBIX IIPOLECCOB APYT OT Apyra. OnpexneneHue
MaKCUMaJbHOW (MHUHHMAJIbHOM) NPOAOIKUTENBHOCTH BpPEMEHU BBIINOJIHEHUS BBIUYUCIUTEIbHBIX
IIPOLIECCOB IIPH 33JJaHHBIX yCJIOBUAX. OCHOBHBIE METO/BI PEIIEHUS 3aha4d onTuMusanuu. Jnarpamma I’
aHTa B PEIICHUH 33a]a4 ONTUMM3ALMH MTapaJIJIeJIbHBIX BBIYUCIUTENbHBIX IIPOIECCOB.

Conepxxanne mMoayins «VICKyCCTBEHHBIM MHTENJIEKT M MallMHHOE oOydeHue». B conepkaHuu
yueOHOro Monyns «VCKyCCTBEHHBIM HWHTEIJIEKT M MAlIMHHOE OOyYeHHEe» BBIIEISIOTCS OJUH
TEMaTUYEeCKUI pa3zielsl, KOTOPbIi HalpaBiieH Ha 3HAKOMCTBO 00yUarOIIUXCsI C UCTOPUEH U TOCTHXKEHUSMU
HCKYCCTBEHHOTO MHTEJUIEKTa, a TaK)K€ 3HAKOMCTBO C OCHOBHBIMHM MPUHLHUIIAMU U aJIrOpUTMaMU
MAaIIMHHOTO O0YYeHHSI.

Pa3nea 3. «ckyccTBeHHBI HHTEJIEKT U MallIMHHOE 00y4yeHue», 17 yacoB

HckyccrBennslii uHTeinekT. Beenenue. Onpenenenune MU. YcenosHoe nenenue cucrem MU
cinabpiii (mnu npukiaanoi) MW, cunbubii (mm oOuuil) u cynepcuibhbliil. Mcropus pazsutus UU. Tecr
Tetopunra. O6nactu npumenenuss MU. KomnbroTepHoe 3peHHe, CHCTEMBl paclio3HaBaHMUs PpEYH,
9KCIIEPTHBIE CUCTEMBI, POOOTOTEXHHUKA U JP.

Hcnonb3oBanue cymectBytomux cuctem WU, Ontumusanus oOciyXKuBaHUs OaHKOMATOB,
0o0paboTKa 3asiBOK Ha KpEAMTHI, MOBBIIIEHHE 0e30MmacHOCTH TpaH3akuui. Mcnonp3oBanue HelpoceTeit
JUIS CHUOKEHUSI aBapuiiHOCTH Ha Joporax. Mcnonb3oBanue MU B quarHoctuke, poOOTOB-aCCUCTEHTOB B
xupyprud. CucremMbl YMHOTO J0OMa: YIPABICHHE KIMMATHYECKOM TEXHUKOW, HWHTEIIEKTyalbHBIE
cucTeMbl 6e3omacHocTH U Jp. CepBUCH pacrio3HaBaHUs U CUHTe3a peul. HTemekTyansHas o0paboTka
JOKYMEHTOB JIJIsl ONITUMU3ALINN JOKYMEHTO000pOTa.

3amaun MamMHHOrO oOy4yeHHMs. MammHHOe OOy4yeHHMe KaK METOJOJIOTHS HCKYCCTBEHHOI'O
unrtemnekra. Knaccudpukanusa. Perpeccus. Knacrepuzanus. OOpaboTka €CTECTBEHHOIO — SI3bIKa.
OcCHOBHBIE ANTOPUTMbI MalIMHHOTO oOy4yeHus. OleHka KadecTBa Mojenu. Pasznenenue BBIOOPKH Ha
o0yuJarolyo 1 TecToBy10. Mcrosib30BaHNe METPUK B pa3IMYHbIX 3a/la4aX MAIIMHHOTO O0y4YeHUSI.

Bo3mosknble onmmOku kinaccudukanuu. @opMupoBaHre MaTpUIlbl OIMOOK. BeIsiBIeHHEe METpUK
KauecTBa JJIs 3a7a4 KJIacCU(PUKALUN U PErPECCUHU.



Meton Ommkaiiimux coceneii. Mcmonb3oBanue merona K-Ommkalimux coceneit ais peuieHus
3amaun kinaccudukanuu. [loaroroska maHHbIX s npumeHenuss merona K-NN. OcHoBHbIC 3Tambl B
pelIeHnu 33ja4. 3HAaKOMCTBO C HCIIOJIb30BaHHMEM MeToia K-Ommkalmmx coceneid Ui peuieHus
MPAKTUYECKHX 3a]1au.

Ananu3 OTKJIIOHEHUI. MeToabl OIEHKH KayecTBa PEUICHHUs IS 3a/a4 MAalIMHHOTO OOy4YeHHS.
Pemenne 3agaun MUHUMH3AIUKU OTKJIOHEHUH. OCHOBHBIE MPU3HAKK BO3HUKHOBEHUS HEJOOOYUYEHHS U
nepeoOyyeHHst B POIecce MATMHHOTO 00y4eHusI.

HepeBo mpunHsaTHs pemieHud. CxeMa M OCHOBHBIE XapaKTEPUCTUKU JPEBOBUAHOTO rpada.
JlucroBoil y3en. Mcnonb3oBaHue IpeBOBUIHOTO Tpada B KayecTBe JepeBa MPUHATUS PEIICHUM.
MeTtoonornyeckue MpeuMyllecTBa JepeBa NMPUHATUS pelleHui. Mcnonp3oBaHue nepeBa NPUHATHS
pelIeHUi 1Jis peleHus MPAaKTUYECKUX 3a/1ay.

3anaua knaccudukanuy. Jlnneitnas moaens. 3agayda KIacCH(pUKAINY B

MalmuHHOM 00ydeHuu. OmnucaHue MareMaTudeckol wmojaenu. JIuneliHas GyHKOMS OJHOU
nepemenHoil. Ompeznenenue KOIPPUIMEHTOB ITHUHEHHONW (YHKIIMM METOAOM IMOCIEA0BATEIbHBIX
YTOYHEHUM.

OO0yuenne nuueitHoOM Moaenu. Co3ganue oOyJaroniel BeIOOpkU. Omnucanue mpoiecca 00yueHusl.
Onoxa. 3HaKOMCTBO ¢ 00y4eHHEM JTUHEHHONW MOAETU Ha IPOCTOM MPUMEPE UCKYCCTBEHHOTO HEMpOHA C
OJTHUM BX0J10M, Koraa y=Ax (mpu b=0).

Jlunelinas perpeccus. 3HAaKOMCTBO C OCHOBaMHU JMHEHHON perpeccun. Ilpsimonuneiinas
anmpokcumais.  Bo3moxnoctn  ouenuBarenst  LinearRegression  6ubmmorexu - Scikit-Learn.
PaccmoTpenue npuMepoB UCIIONB30BaHUS TMHEWHOM pEerpeccui.

[Tepuentpon. Heiiponnsie cetu. [losBnenue nepuentpona. OnucaHue v cxema 3J1IeMEHTapHOT 0
nepuentpona. MiamMenenue BecoBbix kodhdunrenToB. Metoauka 00ydeHus MOICIH.

MHorocinoiiHble ceTu. ApPXUTEKTypa MHOIOCIOMHOM ceTu. OCHOBHBIE NPUHIUIBI PaOOTHI.
Oyukuus aktuBauuu. KoinuecTBO BXOJOB U BBIXOJIOB. OmpeneneHre KOJIUYECTBA CKPBITHIX CIIOEB.
OOyueHnne MHOTOCTIOWHON ceT. MeTo 1 00paTHOTO pacpOCTPAHEHUS OLIHOKH.

baiiecoBckass  cratuctuka. BeposTHOocTHble — anroputMbl. OmnpeneneHue  BEpOSTHOCTU
NPUHAIIISKHOCTH K Kiaccy. HesaBucumple mnpusHaku. OOpaboTKa 3aBHUCHMBIX —IMPU3HAKOB.
Hcnonb30BaHne HauWBHOTO 0aiileCOBCKOTO KiaccUpUKaTOpa B PEHICHHH 3a/ad C HCHOJIb30BAaHUEM
BEPOSATHOCTHBIX AJITOPUTMOB.

WuauBuayanbHbIi poekT. BeIOOp 0HOTO M3 aNrOpUTMOB MAIIMHHOTO OOyUYEHUs JIJIsl peleHus
3amau mpoekTa. Mcmomb3oBanuwe Oubimorek Python miast oOydenus momenu. OlieHKa KauecTBa
MOJIy4eHHOU Mozaenu. Busyanusanus pezynbrata. AHanu3 U opopmiieHue pe3ynbrata padoThl.



®opma npoBeieHUs 3AHATHI.

OnekTuBHBIN Kypc «IIpakTnueckas napopmatuka» s 10-11 kmaccoB paccurTad Ha MPOBEICHUE
3aHSATHHA 10 OJIHOMY aKaJIeMHUYecKoMy Yacy B Henmenro. [IpemycmoTrpena rpynmoBas ¢opMa 3aHITHIA B
kiacce ¢ yuureneM. OpHako Hanmuyue OOYYarOIIMX W METOAMYECKUX MaTepuajoB Ha IiaTdopme
MO3BOJISIET TIPM HEOOXOIMMOCTH OPTraHW30BaTh W JUCTAHIIMOHHYIO (OpMYy MpPOBEACHUS 3aHSATHUH.
Temaruueckoe IIaHUPOBAHHUE KaXKJOTO Kjacca COCTOMUT U3 2 Mojayieil mo 1-3 paszaena, B KaKIOM U3
KOTOPBIX OT 5 10 15 3ansATuid. 3aHATHUS NPEAYyCMATPUBAIOT KaK WHIUBUIYAJIbHYIO, TaK U TPYIIIOBYIO
(dbopMbI pabOThl MIKOJHLHUKOB. B 31eKTUBHOM Kypce Hambosee paclpoCTpaHEHbI CleAyromue (GOpMbI
paboThI: 00CYXIIEHUS, TUCKYCCUU, PEIIICHUS KEHCOB, IPAKTHKYMEI.



