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MNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHOM paboueil mporpaMmbl
anekTuBHOTO Kypca «lIpaktuueckas nnpopmatuka» (st 10-11 kimacca o6pa3zoBaTenbHBIX
opraHuzanui)

[Iporpamma kypca pa3paboTaHa TakuM 00pa3oM, 4YTOOBI HApsAy C pPa3BUTHEM
TeXHOJOornyeckux HaBblikoB B obOmactu WKT mpoucxonuno pas3BUTHE KpeaTHBHBIX
cnocobHocTel oOywaromuxca. Takol moaxon coorBeTcTByeT STEAM-00pa3oBaHuio u
CIIOCOOCTBYET Pa3BUTHUIO (DYHKIIMOHATBHON IPaMOTHOCTH.

Heas n 3apaum 3jeKkTHBHOTO Kypca «IlpakTnyeckas uadpopmaTuka

[Ipumepnass  pabouas mporpamma  3jekTUBHOro  kypca  «IIpakruueckas
UHPOPMATHKA» COACPKUT OOIIYI0 XapaKTEepPUCTHKY, LEIM M 3aJayd  HU3y4YeHHs,
IPEAMETHBIE PE3YJIBTAThI JJIs1 KAXKI0T0 U3 MOIYJIEH.

OCHOBHOM 1eJIbI0 DJIEKTUBHOTO Kypca sBisieTcss (opMHUpoBaHuEe (DYHKIIMOHAIBHO
IPaMOTHOM JIMYHOCTU OOYYalOUIUXCsl, TOTOBHOCTH U CIOCOOHOCTH HCIIOJIB30BATh
MOCTOSIHHO TIPUOOpeTaeMble B T€UCHUE KU3HU 3HAHUS, YMEHUS U HaBBIKH /I pEIICHUS
MaKCHMAaJIbHO IIMPOKOTO JIMana30Ha YXM3HEHHBIX 3a7a4 C HMCMOJb30BaHHEM LU(pOBOI
cpeabl U MPOrpaMMUPOBAHUSL.

[Iporpamma «IIpakTuueckass wWHGOPMATHKA» pACIIUPSET U JIOMOJHAET pa3aeibl
unpopmaruku «l{udpoBas rpamMOTHOCTH», «ANTOPUTMBI M MPOrPAMMHUPOBAHHEY,
«MHpopMalMOHHBIE TEXHOJIIOTHUNY cpeaHero olmiero oopazoBanus ans 10—11 kmaccoB u
HaIleJIeHa Ha:

e pa3BUTHEe TIPEJCTABICHUM O BO3MOKHOCTSX SI3bIKa IPOTPAMMHUPOBAHUS,
WHOOPMAIIMOHHBIX  TEXHOJIOTHH;  00pa3HOTO,  aJIrOPUTMUYECKOTO |
CHCTEMHOI'0 MBIIUIEHUS; TBOPYECKOTO TOAXOJa K PpEIICHUI0 3ajady;
MOHUMAHHUE METOJIOB OOPaOOTKH OOJBIINX MACCHBOB JaHHBIX, KITFOYEBBIX
BOIIPOCOB M OCHOBHBIX COCTABIISIONIUX JJIEMEHTOB HM3y4aeMoil 00JacTH;
YyMEHUE pellaTh TUIIOBbIE MPAaKTHYECKHE 3a7adyd, XapaKTepHbIe IS
MCIIOJIb30BaHMS METO/I0B M MHCTPYMEHTapHUsi 00padOTKH TaHHBIX; OCO3HAHUE
TOT0, YTO METOJBI 00pabOTKM WMHGOPMAIMU UMEIOT CBOW OTPAHUYCHHS U
TpeOyIOT ONpenenEHHBIX MOAXOAOB NPHU HX MPUMEHEHUU IS KaxAou
KOHKPETHOW CUTyallUd; IOHMMAaHHWE paMOK H3y4aeMOW NpPEeAMETHOU
00J1aCTH, OTPAaHUYEHHOCTH METOJ0OB M MHCTPYMEHTOB, THUIMYHBIX CBSA3EH C
JIPYTUMU 00J1aCTSIMU 3HAHUS.

e BOCIHMTAaHMe WHTEpeca K mnpodeccusM OTpacid HHPOPMAIMOHHBIX
TEXHOJIOTUM, NPOrpaMMUPOBAHUIO M AHAIHU3Y [JAHHBIX, CTPEMJICHUIO
UCIIOJIb30BAaTh TOJYYEHHBbIE HABBIKM JUISl CO3JAHUS HWHJUBUAYaAJIbHBIX
00pa3oBaTEIbHBIX TPOCKTOB, MPUMEHUMBIX B APYTUX MPEIMETHBIX 00IaCTIX
Y B peaJbHOM KU3HU;

e ¢opmupoBanue HABBIKOB AHAUIMTUYECKOM, MCCIECIOBATECIILCKON U



MPOCKTHON  JIESITEIBHOCTH, CaMOCTOSATEIBHOTO BBISIBICHUSI MPOOJIEMBI,
MOUCKA PEIICHUsI MPU OTPAHUUYCHHBIX PeCcypcax, UCIOJb30BaHUS PA3IMUHBIX
METOJI0B 00pa0OTKM OOJIBIIMX MAaCCHUBOB JAHHBIX, COCTaBJICHUS aJITOpPUTMa
JUISL peau3alvi mpoeKTa, coopa u npeaoOpadoTKU TaHHBIX, TECTUPOBAHUS U
OTJIAXKMBAHUS TpPOrpaMM B MHTEPAKTUBHOW cpene paszpabotku Jupyter
Notebook, npencrapienus U BU3yain3aiuy NOJIy4YEeHHOTO pe3yibTaTa.

JI71s1 TOCTHKEHUS TUTAaHUPYEMOT0 pe3yJibTaTa, Ha KOTOPBIM HampaBieHO 00ydeHue 1Mo

KYpCY, HY>)KHO PEIIUTh CIEAYIONIUe 3aJaUM:

e chopMHupoBaTh NpeAcCTaBiIeHUE 00 OTpaciau MH(OOPMAIIMOHHBIX TEXHOJOTHIMA
KaK CTPATETMYE€CKU BAXKHOTO HANPABICHUS HAYKHU U MPAKTUKY;

® CO3/aTh YCJOBHUS MpeAnpodeccuoHaILHOTO 00pa3oBaHus, (POPMUPYIOIIETO
OCO3HaHHBIN BBIOOP Mpodeccuu;

e 0TpaboTaTh HABBIKM MPOTPAMMHUPOBAHUS, TOJYUYCHHBIE B MPEAMETHOM
kypce «MHpopmaTtuka», Ha MPaKTHUUECKUX 3aJadax B Pa3IUYHBIX cdepax
YEJI0BEUECKOM JeATeTbHOCTH, OOIICHUS U COITUAIbHBIX OTHOIICHUH;

® pa3BUTh Yy CTapUIEKIACCHUKOB KOMMYHHMKATHUBHbIC HABBIKA, YMEHHUE
CymiaTth, paboTaTh B KOMaH/Ie, CTABUTh U JIOCTUTATh IIEJIH, AaHATUTHIECKOE
U KPUTHYECKOE MBIIIICHUE;

e oTpaboTaTh HaBBIKU PAOOTHI B WH(DOPMAIIMOHHOW cpele M MNpUMEHEHHE
UH()OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX ~ TEXHOJOTUM  JUIS  PEIICHHS
MPUKIIAIHBIX 33/1a4 B PA3JIUYHBIX chepax YeIOBEUECKON A TEIbHOCTH;

® CIocoOCTBOBAaTh Pa3BUTUIO (YHKIMOHATBHOM TPAaMOTHOCTH Ha OCHOBE
peleHus 3a1a4 U3 MOBCeHEBHOM Ku3HH, TpeOyromux BiaaeHus UKT;

® [PUBUTHL HABBIKM HMHPOPMALMOHHOTO MOJCIHUPOBAHUS Ha MpHUMEpe
peraeMbIx 3a7ay;

® BOCHUTATh MHTEpEC K mporpammupoBanuto u UKT;

® BOCIIUTaTh YMEHHUE CaMOOOYyUYaThCS;

e chopmupoBaTh HCCIENOBATEIBCKANA MOAXOJ K PEIICHUIO MOCTABICHHON
3a/1auu;

® pa3BUTh MHTEIUIEKTyalbHbIC, TBOPUECKHUE M TO3HABATEIbHBIE CIIOCOOHOCTH
00ydJaromuxcs;

® CO3[aTh YCJIOBHUS Ui pealu3alud KOMMYHUKAUUMWA IPU KOJUIEKTHBHOM
IIPOEKTUPOBAHUU B KOMAaH]I€ CBEPCTHUKOB.

B cooTtBercTBUM ¢ TpeOOBaHMSAMU BpPEMEHH TPU pEATH3AIUMU [POTPAMMBI
TUTAHUPYETCSl UCIIOIB30BaHUE PA3WYHBIX (OPM, CPEACTB U METOJOB O0pa30oBaTEIHHOU
NEATENBHOCTU. B 4aCTHOCTH, TIIAaHUPYETCS UCIOJIb30BAHUE HE TOJIBKO MHIMBUYaAJIbHOM,
HO TakK)Xe TPYNIOBOM paboThI, B T. 4. pabOTHI B MaJbIX rpymnmax. Mcnoas3oBanne caiToB
JTUCTAHITMOHHON TMOATOTOBKM OyJeT CrocOOCTBOBATH JIYUIIEMY YCBOCHHIO MaTepHasia B
CBSI3M C JOCTYHNHOCTBKO MAaT€pHAIIOB HE TOJIBKO HEMOCPEACTBEHHO HA 3aHATHUSX, HO
TaK)K€ M B JOMAIIHUX  YCJIOBUSX JUisi OOECHEe4YeHUs] BO3MOXKHOCTU peaju3aluu
WHIMBUYaJbHBIX OCOOCHHOCTEH neTed. Mcmoib3oBaHWE PEUTHHITOBOM  CHCTEMBI
OLICHUBAHUS TPAAUIMOHHO CIIOCOOCTBYET OoJiee r1yOOKOW MOTHBALMU K YUEHUIO. Bubl
3aHATHI 10 MPOrpaMMe MPEAyCMATPUBAIOT JICKUWH, NPAKTUUYECKUE 3aHIATUS HA OHJIAWH



miatdopme, nabopatopHble pPabOTHI € KCHOJb30BAHUEM OHJIAMH-Cpes] pa3paboTKu,
WUTOTOBBIC MHAUBHUIYAIbHBIC POCKTHBIC paOOTHI IO pa3jiesiaM Kypca.

PabGouas mporpamMmma ma€T mpeacTaBlIeHHE O IENSIX, 00IIe cTpaTeruu oO0y4deHus,
BOCIIUTAHUS U PA3BUTUS 00YYAIOUIMXCS CPEACTBAMM 3JIEKTUBHOro Kypca «lIpakTuueckas
UH(pOpPMATHKAY; YCTaHABJIMBAET 00s13aTeIbHOE MpeIMETHOE coJiep>KaHue,
MpeIyCMaTPUBAET €ro CTPYKTYpUpPOBAHHUE IO pasfeiaM U TeMaM MOJIYJIs, ONpeAelseT
pacnpeneneHue ero mno kjaccaM (rogam HM3ydeHHs); Ja€T NPUMEpPHOE pacrpejiesieHue
y4eOHBIX YacOB MO TEMAaTHYECKUM pa3esiaM MOIYJS U PEKOMEHAYEMYIO (IPUMEPHYIO)
MOCTIEAOBATENBPHOCTh MX H3YYCHHUS C YUYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€il, JIOTUKU Y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00y4arOIINXCS.

PabGouas mporpamma snektuBHOro kypca «lIpaktuueckas uHpOpMaTHKa»
oTpeeNsieT KOJIMYECTBEHHbIE M KaUeCTBEHHbIE XapaKTepUCTUKN y4eOHOro MaTtepuaiia Jis
Ka)KJIOTO ro/1a U3y4EHHUS.

O01masi XxapaKTepuCTUKA 3JIEKTHBHOI0 Kypca

«IIpakTHYeckass HHPOPMATHKA

[Iporpamma  Kypca  COOTBETCTBYET  HAINpaBICHUSIM  Pa3BUTUS  OTPACIH
MH()OPMAIIMOHHBIX TEXHOJOTHH, oTpaxEHHbIX B Pactiopsikenuu [IpaButensctBa PO ot 1
HOsI0ps 2013 1. Ne 2026-p «CTpaTerus pa3BUTHS OTpaciu UHPOPMAITMOHHBIX TEXHOJIOTHI
B Poccuiickoit @enepanuu Ha 2014-2020 roast m Ha mepcnekTuBy no 2025 roga». B
JOKYMEHTE CKa3aHO, YTO «KOHKYPEHTHBIM IpeuMyliecTBoM Poccun B yka3zaHHOM
CEerMEHTE CTaHeT pa3paboTka MpOorpaMMHOr0 oOecreueHus: BBICOKOW CIIOXKHOCTH, e
MOKET HCIIOJIb30BAThCS WHXKEHEPHBIM W QJITOPUTMHYECKUU MMOTEHIMAT POCCUUCKUX
cnenuanuctoB. JlanpHeimee pa3BuTHe OONBIIMHCTBA CETMEHTOB OTpaciu Tpedyer
pemieHusi TpoOJieMbl HEXBAaTKU KBaJU(UIUPOBAHHBIX KaJIpOB», IMOATOMY IMOATOTOBKA
OyIoylmux KaapoB i OTpacid MHPOPMAIMOHHBIX TEXHOJIOTHH YyXKe Ha dTare CpeaHEro
00pa30BaHus SABISETCS aKTyaJbHON U BOCTPEOOBAHHOMA.

[Iporpamma Kypca omupaeTcss Takke Ha pe3yabTarthl  (yHIAMEHTAILHOTO
MCCJIeIOBaHMS TEPCIIEKTUBHBIX OTpacied u npodeccuil Ha OipKaiiie MATHAIIATh —
nBaanaTh JeT «PopcalT KOMIIETEHIUM», HAIIEAIINX OTpaXCHHE B «ATiace HOBBIX
npodeccuity. B wuccinenoBanmm mnpurmmanm ydactue Oomee 4000 poccHiickux u
MEXIYHAPOJIHBIX JKCIEPTOB, HWCCIEAOBAHUE OXBATWIO 25 CEKTOPOB POCCHICKOU
SKOHOMUKH. [lo uToram mccienoBaHus MOSIBUJICA CaMbIi MaclITAOHBIM B MUPE MEPEUCHb
«rpodeccuit Oymymiero» — okojio 190 mpodeccuii, KOTOpbie ¢ BBICOKOW BEPOSTHOCTHIO
CTaHYT BOCTPEOOBAaHHBIMU WJIM BO3HUKHYT B Osrkaiiiee npecsatwietue. B «ATtmace
HOBBIX TIpodeccuil» K BOCTpeOOBAHHBIM B OimkaiiieM OyayllleM HaBbIKaM OTHECEHBI



TaKM€ KaK CHCTCMHOC MBIINUICHUC, YIIPABJICHUC IIPOCKTAMH, IIPOrpaMMHpPOBaAHUC,
HCKYCCTBCHHBIfI HHTCJIJIICKT.

[IporpamMmma Kypca COOTBETCTBYET COBPEMEHHBIM AOCTI)KCHUSM B cepe HAYKH O
JaHHBIX, MAIIMHHOM OOyueHuH. PaccmarpuBaembie B Kypce METOABI 00pabOTKU JaHHBIX
IIMPOKO TMPUMEHSIOTCS B Pa3jIMYHbIX OOJACTAX, Tae Tpedyercs aHaiu3 U 00paboTka
O0onpmx 00beMOB HH(poOpManuu. OHM UCHONB3YIOTCS B OM3HECe ISl aHajdu3a PbIHKA,
MPOTHO3UPOBAHMUS CIpPOCa M ONTUMHU3ALMK TPOU3BOJCTBA. B Hayke OHHM TOMOTAIOT
HCCIIeIOBATENISIM aHAM3UPOBATh OKCIIEPUMEHTaJIbHbIC JaHHBIE M HAXOIAUTh HOBBIC
3aKOHOMEPHOCTH. B MeIuIIMHE OHM UCTIONB3YIOTCS JIJISl AMATHOCTUKH U MPOTHO3UPOBAHUS
3a00seBaHM.

MeTtonibl 00paOOTKM TaHHBIX SIBJISAIOTCS COBPEMEHHBIM MHCTPYMEHTOM ISl aHaIu3a U
UHTepIpeTauuu JAaHHbIX. Vcnonp3oBaHue MeTOJ0B 0OOpabOTKM JAaHHBIX MO3BOJSET
sbdexTuBHO 00pabaThiBaTh U aHAIM3UPOBATH OOJBIIME 00beMbl MHGOPMAIUHU, YTO
MIOMOTaeT BBISIBUTh 3aKOHOMEPHOCTH M TPEHbI, a TaKKE aBTOMATU3HPOBATH Pa3IMYHbIC
IPOLIECCHI, TAKME KaK COPTUPOBKA, (PUIIbTpalus, arperanus 1 T. [I.

B y‘le6HOM IUIaHE IIKOJBI AJICKTUBHBIN KypcC ((HpaKTI/I‘{CCKaH I/IH(l)OpMaTI/IKa»
ABIACTCA 4YaCTBbIO HpC}lMeTHOI;'I obmactn «MaremMaTuKa M| I/IHq)OpMaTI/IKa» Hu
COACPIKATCIBbHO CBs3aH C MMpEaAMCTHBIM KypCcoM ((HH(bOpMaTI/IKa» JIIs1
CTapmeﬁ IIKOJIBI. Kpr mpearojiaract  JOIIOJIHCHUC COACpKaHUA  IIKOJIBHOI'O
O6p&30BaHI/IH Ha60p0M KOMIIOHCHTOB Q)yHKHHOHaHBHOI‘/JI I'paMOTHOCTH MW OCBOCHHC
cIoco0oB ux HHTCTpalunu MoCpcaACTBOM [MporpaMMupOBaHUA )41 pa6OTBI C
I/IH(l)OKOMMYHI/IKaHI/IOHHBIMI/I TCXHOJIOTHUAMU.

Comepxanue Kypca CTpoOWTCS Ha TpEX KOMIIOHEHTaX (DYHKIIMOHAIBHON
rpaMOTHOCTH (MaTeMaThyeckass TPaMOTHOCTb, €CTECTBEHHOHAy4YHas TPaMOTHOCTD,
KpeaTuBHOe MblnieHHe) ©u  (popmupoBanuu MKT-KOMINETEHTHOCTH ydYalIUXCS C
NPUMEHEHHEM HABBIKOB JIOTMKHM W MPOTPAMMHUPOBAHUS W SABISIETCS MPEEMCTBEHHBIM
COJIEP’)KaHHIO KYpCOB BHEYPOUHOW NeSITENbHOCTH «OCHOBBI JIOTUKA M aJITOPUTMHUKHY,
«OCHOBBI TIporpaMMHpoBaHus», «OcHOBBI mporpammupoBanusi Ha Python». B kypce
OyIyT pacCMOTpPEHBI MPUMEPHI MPOTPAMMHBIX PEIICHUI MPAKTHYECKUX 3a7a4 00paboTKu
JAHHBIX, KOTOPBIE BCTPEYAIOTCS B PA3IHUYHBIX cdepax IeAaTeTbHOCTH U SBISIOTCS
aKTyaJIbHBIMUA I CTapIIEKIACCHUKOB B TIpoIlecce OOy4YeHUs Mpu BBIOOpE IHOOO0TO
npoduiis oOyuenus. Ocoboe BHUMaHUE OyIeT YIAEICHO TaKUM OBICTPO Pa3BHUBAIOIUMCS
oOnacTsaM, Kak aHalW3 JaHHBIX W MAIIUHHOE OOy4YeHHWe. Ydamuecs MO3HAKOMATCS C
OCHOBaMU MCKYCCTBEHHOI'O MHTEIIEKTA U 00yYeHUEM HEHPOHHBIX CETEH.

MecTto 371eKTUBHOT0 Kypca «IIpakTnueckasi ungopmMaTuka» B y4eOHOM
IUIaHe



[Iporpamma Kypca paccunTaHa Ha YYEHUKOB 10-11 KJIaCCOB
00111e00pa30BaTENBHBIX HIKOJ, MPOSBIAIOMINX HHTEPEC K MPOTPAMMHUPOBAHHUIO H aHAIHU3Y
TaHHBIX.

OO6m1ee KOIMYECTBO YUEOHBIX YacOB, 3aMNIAHUPOBAHHBIX HA BECh MEPUO O0YUEHUS,
HEOOXOJIUMBIX JIJIi OCBOCHHSI MPOrPaMMBbI, cocTaBiisieT 68 yacoB, mo 34 vaca B 10 u 11
KJIaccax COOTBETCTBEHHO.

Cpoxk OCBOEHHMsI MPOTpaMMbI, HEOOXOIUMBIA i OOECHedYeHHs] BO3MOXKHOCTH
JNOCTHKEHUSI IUIAHUPYEMBIX PE3YyJbTATOB, 3asBICHHBIX B NPOrpaMMe, COCTaBIISIET JBA
y4eOHBIX T0Jla MPU PEKUME 3aHATUN MO OJHOMY pa3y B HENENI0 U MPOAOHKUTEIbHOCTH
3aHATUH, paBHOM 40 MUHYyTaMm.

1. IIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA JIEKTUBHOI'O KYPCA
«ITPAKTUYECKASI UHO®OPMATHUKA»

JINYHOCTHBIE Pe3yJIbTATHI OCBOEHHSI 3JIEKTHBHOI0 Kypca

B pe3ynbrare u3ydeHus 3IeKTUBHOTO Kypea «lIpakTudeckas wuHpopmaTuka» mis 10—
11 xmaccoB y oOyuaromierocss 0yayT copMHUpOBaHbI JIUYHOCTHBIE PE3YIbTATHI CIETYIONTUX
OCHOBHBIX HaIPaBJICHUH BOCITUTATEILHOM JCSITCILHOCTH.
I'pasicoanckoe socnumanue:
co0JroieHrue HOpM MH(POPMAIIMOHHON O€30MTaCHOCTH;
coOJII0/IEeHNE aBTOPCKOT'O MPaBa;
TOTOBHOCTBH MPOTHUBOCTOSITh HJICOJIOTHU IKCTPEMH3Ma, HAIMOHAINU3MA, NUCKPUMHUHAIUU TI0
COLIMAJIbHBIM, HAIITMOHATBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE.
Ilampuomuueckoe 6ocnumanue:
[IEHHOCTHOE OTHOIIEHHE K JOCTHXKEeHHsIM Poccuu B Hayke, TEXHOJIOTHSX, MOHUMaHUE
3HAYEHUS OTCUYECTBEHHBIX TEXHOJOTUUYECKUX PEIICHUH B KU3HHA IU(PPOBOTO 00IIECTBA;
c(hOpPMHUPOBAHHOCTh TPEANOYTUTEIFHOTO OTHOIICHHUS] K MPOTPAMMHOMY OOECIEUYECHHIO,
BKIIFOUEHHOMY B PeecTp poccuiickoro mporpaMmMHOro 00ecreyeHusl.
JlyxoeHo-HpascmeenHoe socnumanue:
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUSA, STUYECKOTO MOBEJCHUS, BKIIOYAs MIOBEICHHE
B cetu VHTEpHET;
CIIOCOOHOCTD K OIICHKE CUTYaIluu U MPUHATUIO OCO3HAHHBIX PEIICHUH, OpUEHTUPOBAHHBIX HA
MOPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH.

Ocmemuueckoe socnumarue:

ACTETHYECKOE OTHOMICHWEe K MM(GPOBOMY MHUPY, BKIOYAsS OCTETHKY HAyYHOTO W
TEXHOJOTUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH pa3IUYHBbIC BHUABI IU(GPOBOTO TBOPYECTBA, B TOM HHCIIE
CO37aHHBIC C TTOMOIIBIO HCKYCCTBEHHOTO MHTEIIJICKTA.

Duzuueckoe socnumanue:

c(OpPMHPOBAHHOCTh OTBETCTBEHHOTO OTHONICHHWS K CBOEMY 3J0POBBIO,  BKJIOUas
310pOBbecOepeKeHrE MPU PadoTe C KOMIBIOTEPHON TEXHUKOM.

Tpyoosoe socnumanue:



TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOW HAmMpaBICHHOCTH, CIIOCOOHOCTH
WHUIIMHPOBATh, TUIAHUPOBATH M CAMOCTOSITETIFHO BBIMIOJIHATH JIE€ATEIHHOCTh, CBA3AHHYIO C
MH(GOPMAITMOHHBIMHU TEXHOJIOTUSMU;

uHTEepec K cdepaM npodeccuoHaNIbHON AESITENbHOCTH, CBA3aHHBIM C MPOTPaMMUPOBAHHUEM,
HAyKOW O JJAaHHBIX, MAaIIMHHBIM OOyYe€HHEM U JAPYTUMHU HaANpaBICHUSMHU OTpaciu
WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

MOHMMaHWEe pa3HooOpa3usi HampaBlIeHUH B OTpacid HHPOPMAIMOHHBIX TEXHOJIOTHHA U
YMEHHUE COBEpIIATh OCO3HAHHBIN BbIOOp Oyaymied mpodeccun M pean3alud COOCTBEHHBIX
KU3HCHHBIX IJIAHOB;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha MPOTSHKEHUHM BCeU
KHU3HHU.

OKonozuyeckoe 6ocnumanue:

OCO3HAHME TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MPo0JieM U MyTed UX pelleHUs, B TOM
qHCcIie C YI6TOM BO3MOXKHOCTEH HHPOPMAIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
Llennocmuv HayuHo20 NO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
MHPOPMAIIMOHHBIX TEXHOJIOTHHA, U(GPOBH3AIMA COBPEMEHHOTO OOImIecTBa, 3a CU€T
NOHMMAaHUs PO HMH(DOPMAIMOHHBIX PECYpPCOB, HMH(POPMAIMOHHBIX IPOIECCOB U
MHQPOPMAITMOHHBIX TEXHOJIOT HiA;

OCO3HAaHUE I[IEHHOCTH HAy4HOH JEeSATENbHOCTH, TOTOBHOCTh K BEJICHHUIO MPOCKTHOW W
UCCJIeI0BATEIBCKOM JACSITEIIbHOCTH UHANBUIYAIbHO U B TPYIIIIE.

B mporecce mocTuxkeHUs: JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS AJIEKTUBHOIO Kypca
«IIpaktnueckass uHbopmaruka» s 10—11 kimaccoB y 00y4aromuxcsi COBEPUICHCTBYETCS
AMOIIMOHATBHBIN UHTEIJIEKT, IPENoIaraiini copMUPOBAHHOCTD:

YMEHHS IPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEJIEHUE, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBALUM, BKJIIOYAIOUIEH CTPEMJICHHE K [OCTHKEHHIO LEIU M YCIEXy,
WHULHUATUBHOCTh, YMEHHUE JIEUCTBOBATh, OTTAIKUBASCh OT CBOMX BO3MOKHOCTE;
COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTHMMHU
JIFOJIBMH.
MeTanpeaMeTHble pe3yJbTaThl

B pesynbrate nzyuenus anekTUBHOTO Kypca «[Ipaktudeckas wHbopmarukay mist 10-
11 kmaccoB y oOy4aromerocss OyayT cCGhOpPMHPOBAaHBI METANpPEIMETHBIE pEe3yJIbTaThl,
OTpaXCHHBIC B YHHBEPCAIBHBIX YUYEOHBIX JCHCTBUSX, a HMEHHO — TIIO3HABaTEJIbHbBIC
VHUBEpCAIbHBIE Yy4eOHBbIC JCHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAJIbHBIC Yy4eOHBIC
JIEUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHbIE TEHCTBHUS, COBMECTHAS JCSTEIBHOCTb.
ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUS
ba3zosvie nocuueckue deticmsusi:
BCECTOPOHHE PaccMaTPUBATh CAMOCTOSITENHFHO CHOPMYITUPOBAHHYIO MTPOOIEMY;
BBIOMPATh OCHOBAHMUS ISl CPAaBHEHUS, Kilaccu(ukauu u 00001IeHNS;
OTIPEJIEIISITh IEeNN JACSTEIBbHOCTH, (DOPMYITUPOBATH 3aa9U VISl JOCTHKCHUS TIEJIeH, BBIICIATh
KPUTEPUH OLICHUBAHUSI OJYYEHHBIX PE3YyJbTaTOB;
BBISIBJISIT 3aKOHOMEPHOCTH U MMPOTUBOPEUHS B OOJIBIIUX 00BEMAX TAHHBIX;
pa3pabaThIBaTh IJIAH PEIICHUS TPOOJIEMBI C YUYETOM aHAIN3a JAHHBIX;



BHOCHUTH KOPPEKTHBHI B IMPOIIECC aHAIN3A TAHHBIX, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEeTIsIM;

pa3BHBATh KPEATHBHOE MBIILICHUE MPHU PEIICHUH MPAKTUYCCKUX 3a/1ad U3 PeaTbHON
KU3HU.

ba3zosvie uccnedosamenvckue deticmsusi:

BJIaJIETh HABBIKAMHU YYEOHO-HCCIIEI0BATEILCKONU U MTPOSKTHON ESITEIHLHOCTH, CIIOCOOHOCTHIO
U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pCIICHUS MPAKTHYCCKUX 3aad
aHaIM3a JaHHBIX ¥ MAIIUHHOTO O0YYCHMS;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO HAYYHOTO THITA MBIIIUICHHS, BIIQJIEHUE TCPMHHOJIOTHEH B
00J1aCTH HAYKH O JAHHBIX U MAIIMHHOTO 00yUYEHUS, KIIFOUSBBIMU MTOHATHUSIMHA U METOAMHU;
BBISIBJISTh TPUYUHHO-CIICJICTBCHHBIC CBS3M INPH aHAIW3€ OOJBIIUX JaHHBIX, BBIJIIBUTATh U
IPOBEPSATH THUIIOTE3HI;

aHAJIM3UPOBATh TIOJYYEHHBIC B XOJE pPEIICHUS NPAKTHYCCKUX 3a7a4 aHajlu3a JaHHBIX
PE3yNIbTAaThl, KPUTUYECKHA OIICHUBATH UX JOCTOBEPHOCTH, ()OPMHUPOBATH MPOTHO3 HA OCHOBE
aHaJIM3a MOJyYCHHBIX JIAHHBIX;

UHTCTPUPOBATH 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIC UICH, MTPEJIaraTh OPUTMHAIBHBIC TIOIX0/IbI U PEIICHUS.

Paboma c ungpopmayueii:

BJIQJICTh HABBIKAMHU ITOJYYCHUS MH(POpPMAIMA M3 OTKPBITBIX MCTOYHHKOB, CAMOCTOSTCIBHO
OCYIICCTBIISITH TIOUCK, aHAJIN3, CUCTEMATH3aIlUI0 K HHTEPIPETAIINIO WH(OPMAIIHIH;
OLICHMBATh JOCTOBEPHOCTh TMOJIY4YeHHOW HHPOpMAIMK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUN B PEUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 3a7a4 C COOIIOJCHUEM TpeOOBaHUMI
TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus], MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30TacHOCTH;

BJIQ/IETh NPaBUJIAMH HH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

KommyHuKaTHBHBIE YHHBepCcaJbHbIe yUeOHbIe NelcTBUS

Obwenue:

OCYIIECTBIISATh KOMMYHHUKAIlMd TpU  paboTe HaA  KOJJICKTUBHBIMH
MIPOCKTAMH;

YMETh aprYMEHTUPOBAHHO BECTH JIHAJIOT;

Pa3BEPHYTO U JIOTHYHO M3J1araTth CBOIO TOUKY 3PCHHUSL.

Cosmecmuas 0esimenbHOCb.!

YMETh CPAaBHMBATh KOMAHJIHYIO U HHANBUAYaITbHYIO pab0OTy HaJ MPOEKTaMU, HAXOIUTh
MPEUMYIIECTBA U HEJJOCTATKH;

pa3pabaThiBaTh KPUTEPHUH OIEHKH MPOEKTa W OIICHWBATh Ka4eCTBO CBOETO BKIIATA U
KQKJIOTO YJYaCTHUKA KOMaH/Ibl B OOIINN PEe3yNbTaT;

YMETH OIICHUBATh HOBU3HY, OPUTHHAIBHOCTh U MPAKTHYECKYIO 3HAYUMOCTh TIPU
PacCMOTPEHUH UCH I HOBBIX TPOCKTOB;

MIPOSIBJIATH HABBIKHM KPEATUBHOTO MBIIIJICHUS, ObITh HHUIIMATHBHBIM. Pery/jsiTuBHbIe
yHHBepcaJibHble YueOHble aeiictBus Camoopeanuzayusi.

CaMOCTOSITEIIBHO BBISBJISTE TMPOOJIEMBI, CTaBUTh ©  (POPMYyITUPOBATH



IMPAaKTUYCCKHC 3a/1a4U B 00J1acTH aHaIM3a JaHHBIX

COCTaBJIATh U CBOEBPEMEHHO KOPPEKTHUPOBATH IJIAH PELIEHUS MPOOJIEMBI C YUETOM
HUMEIOILUXCS PECYPCOB;

pacIMpATh PAMKU y4€OHOT0 Kypca Ha OCHOBE JIMYHBIX MPEAIOUTEHUH;

YMETh apryMEHTHUPOBATh CHEJaHHBIM BbIOOp, OpaTh OTBETCTBEHHOCTH 3a IpeJjiaraeMoe
pelIeHuE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3PYIULHMHA B Pa3HBIX 00JaCTIX
3HAHUM.

Camoxoumpons:

BHOCHTH KOPPEKTHUBHIB JESITCIIBHOCTh npd  BO3HUKHOBEHUU
HEOOXOUMOCTH;

OLICHMBATh PE3YJIbTATHI HA COOTBETCTBUE MOCTABIECHHBIM LIEIISM;

UCIIOJIb30BaTh MPUEMBI PeIICKCUU JJI1 OLEHKU CUTYyallMH, BEIOOpAa BEPHOTO pELICHHUS;
OILICHWBATh PHCKH U CBOCBPEMEHHO KOPPEKTHPOBAThH ACSATEIHLHOCTH [IJISI CHIDKECHUS
BO3MOYXHBIX PHCKOB;

YUUTBIBATh apTYMEHTHI APYTUX MIPH aHAIIN3€E PE3yTbTATOB ACSTEIHLHOCTH.

Ipunsmus cebs u opyeux:

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TpU aHAIW3€ pPe3yJIbTaToB
NS TeNbHOCTH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3ULIUU APYTOTr0 YEIOBEKA.

2. COAEP)KAHUE SJIEKTUBHOI'O KYPCA «MATEMATHUYECKOE
MOJAEJINPOBAHMUE»

«IIPAKTUYECKASA HHO®OPMATHUKA»

OnextuBHbIU Kypc «IIpakTuueckas uHpOpMaATHKa» UMEET MOIYIBHYIO CTPYKTYpPY.
Kaxnpiii Moaynb Tmpeamnosaraetr MoJiyroJloBo€ OOy4eHHWE M COCTOMT M3 TEMaTHYECKUX
pas3aenos.

10 KJIACC (34 gaca)
1. Monayns «O6paboTKa M HHTEIUICKTYaJIbHBIN aHaIu3 TaHHBIX» (17 qacoB)

2. Monynb «O6paboTka CMMBOJIbHON MHGOPMAIINH U YUCICHHBIE MeTOAB» (17
4acoB)

11 KJIACC (34 gaca)

1. Monayns «MopenupoBanue U ontTuMu3aius» (17 gacos)
2. Monaynb «IckyCCTBEHHBI HHTEIUICKT U MalIMHHOE 00yueHue» (17 qacoB)



Pasnen «Pemienue 3amau onTuMU3aIim» paccMaTpusaercs B 11 kimacce,
MOCKOJIbKY YacTh TEM OCHOBaHA Ha UCMOJIb30BaHuM cpenbl Scilab, kotopas
paccmarpuBaeTcs B paszaene «MoaenupoBaHue» B 11 kiacce.

OnextuBHbIN Kype «I[IpakTnueckas nHPpOpMaTHKa» OTpakaeT U PaCIIUPSICT
coJiep KaHMe YETHIPEX TEMATHUYCCKUX pa3/IeIoB HHPOPMATHKH Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus:

1. uudpoBas r(paMOTHOCTb;

2. TeOpeTHYeCKHe OCHOBBI MHPOPMATUKH;

3. anropuTMbI U IPOrPaMMHUPOBAHUE;

4. uH(pOpPMAIMOHHbBIE TEXHOJIOTHH.

VYuuteiBas OrpaHMYEHHOE KOJUYECTBO 4YacOB HH(POPMATUKH B OCHOBHOM

oOpa3oBaTelbHOM  MporpaMme  CTapuied  IIKOJblL, DJEKTHBHBIA  Kypc

«HpaKTI/I‘{eCKaSI I/IH(bOpMaTI/IKa» ABJIIACTCA MPAKTUKO-OPUCHTUPOBAHHBIM.
PaCIIII/IpeHI/Ie COACPKAaHUA KypcCa I/IH(bOpMaTI/IKI/I IMPOUCXOAUT B HAIIPABJIICHUU
HpaKTH‘IGCKOﬁ ACATCIIBHOCTH U OCBOCHUA OOIIOJJHUTCIIBHBIX MHCTPYMCHTOB IJIA
daHaJIn3a JaHHbIX, MOACIIUPOBAHUA U OIITUMH3AIINUU.

IIpeaMeTHBIE pe3yJIbTATHI

® BJIaACHHUC IIPCACTABIICHUAMH O POJIH I/IH(i)OpMaHI/II/I U CBSI3aHHBIX C HEM
IMponecCoOB B MpUPOAC, TCXHUKE U 06H_I€CTB€; ITOHATHUAMU ((I/IH(i)OpMaHI/IH»,

«I/IH(l)OpMaHI/IOHHBIﬁ mponece», «CUCTEMaA», «KOMIIOHCHTBI CHUCTCMbID»,

«cucTeMHbIl  3ddekT»,  «uHPOpMAllMOHHAs  CHCTEMa»,  «CHUCTeMa
YIPABICHUSAY, «JITaHHBIEY, «aHAIU3 JAHHBIX», «BU3YATU3alUs TaHHBIX);

e HAIMYHME TPEJACTAaBICHUNA O crocobax cOopa MaHHBIX, B TOM YHUCIE
1IM(POBBIMU YCTPOMCTBaMH 0€3 ydacTHs YEIOBEKa;

e TIOHMMAaHUEC OCHOBHBIX TPUHIUIIOB AWCKPETU3AIMHA PAa3IMYHBIX BHUJIOB
uH()OpMalNK; YMEHHE OMpeaeaaTh NHOOPMAIMOHHBIH 00bEM TEKCTOBBIX,

rpaguueckux W 3BYKOBBIX JaHHBIX TPU 3aJaHHBIX TapaMeTpax
JIUACKPETU3ALINY;

e yMEHHE MPUMEHATh OMOIMOTEKM W MOMAYJIH S3bIKa MPOTPaMMHUPOBAHUS
Python nnst pemennst mpuKIagHBIX 3a/1a4 aHAIHM3a JaHHBIX;

¢ YMEHHE BBIIENATH CBSI3M MEXAY KOMIIOHEHTAMH CHCTEM, OIPEIEsATh
JUHAMHYECKWE  OTHOIIEHUS  BHYTPU  CHUCTEM,  HUHTEPIPETUPOBATH
pe3ybTaThl, NOJy4aeMble B XOA€ MOJIECIUPOBAHUSA PEATbHBIX 00BEKTOB WU
IPOLIECCOB;

e YMEHHME YHWTaTh M TOHUMATh pa3HbIe THUIBI HATJSAJHOIO OTOOpaKEHUS
JTaHHBIX (TpaduKu, TUCTOTPAMMBI, SAIIUK C yCaMU U TIp.);

e YyMEHHME  UCIOJb30BaTh  JJEKTPOHHbIE  TaOMUUbBI Ui  aHAJIK3a,



MpeacTaBlieHus, OOpabOTKM JaHHBIX (BKJIIOYas BBIYHUCIECHUE CYMMBI,
cpenHero apu(pMeTUYecKOro, HauOONbIIEr0 M HAUMEHBUIETO 3HAYEHU,
pelieHre ypaBHEHWM, (UIbTpali, CYMMHUpPOBAaHMS) M BH3yaJld3aluU
pPE3yNIbTATOB AHAJIN3A;

e YMEHHME WUCIOJIb30BaTh TaOJUYHbIC (pENSLMOHHBIE) 0a3bl [aHHBIX, B
YaCTHOCTHU, COCTABIIATH 3aIPOChl K 0a3aM JaHHBIX (B TOM YHMCJE 3alPOCHI C
BBIUMCIISIEMBIMU TOJISIMHU ), BBITIOJIHATH COPTUPOBKY U MOMCK 3amuceil B 6asze
JAHHBIX; HAMIOJIHATH pa3padOTaHHYIO 0a3y JaHHBIX;

e YMEHHE MHCIOJb30BATh KOMIIBIOTEPHO-MATEMaTHUYECKHE MOJEIH IS
aHajau3a OOBEKTOB M TMPOIECCOB: (DOPMYIUPOBAThH I11€Jb MOJEIUPOBAHUSA,
BBIMOJHATh aHAIU3 PE3YJIbTATOB, MOJYYEHHBIX B XOAE€ MOJEIMPOBAHUS;
OLICHMBATh aJIEKBAaTHOCTh MOJIENIM MOJIETUPYEMOMY OOBEKTY WUJIU MPOIECCY;
IPEJICTABIIATh PE3YNIbTAThl MOJICIMPOBAHUS B HAIJISIIHOM BU/IE;

e yMeHME paboTarb € OOJBUIMM KOJMYECTBOM JIAHHBIX; BBINOJHATH
aNropuT™Mbl 0OPaOOTKM JAHHBIX; MCIOJB30BAaTh MPOCTHIE METO/bl OLIEHKH
napamMeTpoB MOJIeNIel; MPEACTaBIATh pe3yiabTaThl MOJEIUPOBAHMS B
HATJITHOM BUJIE; TOJIb30BAThCS PA3IUYHBIMH (OpMaMM TpPEACTaBICHUS
YHUCIIOBBIX JaHHBIX (TaOmuuamu, aAuarpamMMami, rpadukaMu); TPUHUMATH
B3BEIICHHBIC PEIICHUS HA OCHOBE aHAJIN3a JaHHbIX;

e [IOHMMaHUE BO3MOXXHOCTEH M OIpaHMYEHUN TEXHOJIOTHH aHalv3a JaHHBIX B
pa3nUYHBIX OOJACTAX; HAJUM4Me TMPEeACTaBIeHUH 00 MCHOJIL30BAHUU
UH(GOPMAIIMOHHBIX TEXHOJOTHUN aHain3a 0a3 NaHHBIX U MPUHATHS PEIICHUI
B Pa3JIMYHBIX MPOGECCUOHANBHBIX cdhepax.

10 kaacc
Conep:xxanune moayJsi «O0padoTka U MHTEJVIEKTYAJbHBIN aHAJN3 TaHHBIX»

(17 yacoB)

B colepkaHun ydeOHoro wmoayisi «OOpaboTka W WHTEIUICKTYaJIbHBIN
aHaJIN3 TAHHBIX» BBIICIISIOTCS JIBa TEMAaTHYECKHX pasjiena.

Paznen 1. «O6paboTka MacCHBOB JTAHHBIX B 3JIEKTPOHHBIX Tabmumax (2T)»
OXBAaTBHIBACT BOTIPOCHI, CBSI3aHHBIE C JIOTHYECKHUMH, MATEMAaTUYECKUMHU U

cratuctuueckumMu Qyakuusima B OT; ucnonp3oBanwe DT miis pemieHHs] TPUKIATHBIX
3a/1a9 Ha 00pabOTKy OOJIBIITMX MAaCCHBOB JTAHHBIX.

Paznen 2. «IHTEIIEKTYyaNbHBIN aHAMM3 JaHHBIX» 3HAKOMHT C TEXHOJOTHUSAMH cOopa
u 00paboTKM OOJBIIMX OO0BEMOB JAHHBIX, KOTOPbIE MOTYT OBITh HCIOJB30BAaHBI JIJIs
YIYUYIIEHUS PA3JIUYHBIX MPOLECCOB, MPUHATHS ONTHUMAIbHBIX PEIICHUH, MOCTPOCHUS
MIPOTHO30B HA OCHOBE aHAJIM3a IAHHBIX.

Pasjnen 1. «O0paboTKka MAaCCHBOB JAHHBIX B 3JIEKTPOHHBIX Ta0auuax», 9
4yacoB



[IporpammHoe oOecrieyeHue KOMIBIOTEPOB. Buabl MporpaMMHOIO OOECHEYEeHHs UM HX
HaszHadyeHue. [IpompuerapHoe u cBoOOIHOE mporpammHoe odecnedenue. IIporpamMmmHoe
oOecnieuenue ans padotsl ¢ DT. YeranoBka cBobonHoro oducHoro nakera LibreOffice ¢
opumanbHoro caira. Pepaktop anekTpoHHbix Tabmui LibreOffice Calc. Macrep
¢ynkuui. Jlornyeckue, MaTeMaTUYeCKue U craTuctuiyeckue GyHkuuu. McmnonapzoBaHue
a0COJIIOTHBIX M OTHOCUTEJIBHBIX CChbUIOK. [/[namazon 3Hauenuil. JlMama3zoH ycpeaHEHUs.
O6paboTka OOJBIIMX MACCUBOB JAHHBIX C MOMOUIBI0 (DYHKIMHA ONpENeeHUsl CPeIHEro
3HAUEHUs, CYMMHPOBAaHHMS, MOACYETAa KOJMYECTBA 3HAUYEHUHW B CiIydae OTCYTCTBHS
JOTIOTHUTENIBHOTO KPUTEPHUS, a TAKKe PH HAJTUYUU OJTHOTO WJIM HECKOJIBKUX KPUTEPUEB.
Boruncienne MakCUManbHOTO U MUHUMAIBHOTO 3HAUYEHUN U3 JUana3oHa MpU OTCYTCTBUU
JOTIOJHUTENIbHBIX KPUTEPHUEB, a TAKXKE YJOBIETBOPSIONIMX OJHOMY WM HECKOJIbKUM
KPUTEPUSIM U3 OJTHOTO MM HECKOJIBKUX JTNara30HOB.

[Tonsitue maccuBa gaHHbIX B OT. OqHOMEpHbIE U ABYMEpPHbIE MACCUBBI. THUIBI JaHHBIX
maccuBa. Pe3ynpTaT paboTsl (hopMysbl MaccuBa. Y HUBEPCAIbHBIN CIOCOO COPTUPOBKH C
NOMOIIBI0 PYHKITMI 1 UCTIOIB30BaHMs MacCUBOB. [loaeMeHTHOE CclloKeHHe, BHIYUTaHUE,
YMHO>KEHHUE U JCJICHUE PJIEMEHTOB JIByX MAaCCUBOB Ha MpPUMEpE PEIIeHUs MPUKIIATHBIX
3aay. CpaBHUTENBHBIN aHAU3 METOAO0B PELIECHUs 3a7a4 C TOMOIILI0 OOBIYHBIX (POPMYIT
JUIsl pabOoTHI C IMANAa30HOM SYEEK U C TOMOIIBI0 (DOPMYJTT MACCUBOB JAHHBIX.

O} dexTuBHOCTD pelIeHHs MPUKIATHBIX 33124 C TOMOIIBI0 POPMYJT MACCUBOB JIAHHBIX.

Busyanusanms naHHbIX. /[narpamma kak rpapudeckoe OTOOpakeHHE CMBICIIA JTaHHBIX.
Bbe10op THIa muarpaMmbl B 3aBUCUMOCTH OT II€JIM BU3yaJIM3allid. DTaIlbl BH3yallU3aIluu
naHHBIX. OmpeaesieHre Meld MOCTPOCHHs auarpaMMbl. OOpaboTKa JTaHHBIX C TTOMOIIBIO
GYHKIUH I TOCTYDKCHHS IEIM BU3yaJM3alldd JIaHHBIX. [loCTpocHHE auarpaMMm B
LibreOffice Calc ¢ momompto macrepa. Knaccudukamus nuarpamm B LibreOffice Calc.
Cmapkiaiinel. Vcronap30BaHde BHU3yalu3alMK I aHaiu3a OOJBIINX O0BEMOB JTAHHBIX.
Heo6xoauMocTh mpenBapuTeslbHOM 00pabOTKH OOJBIINX MACCHUBOB JaHHBIX. UTeHHE
auarpamMM. PereHne TNpUKIaAHBIX 3a7ad  aHAJM3a JIAHHBIX € MCIOJIb30BaHHEM
BHU3yaJIM3alIHAH.

Oo0pa6oTka nanubix B ¢aiiiax CSV. Mudopmanus u manasle. VHIuBUIYaTbHBIN
MPOEKT, MOJIETUPOBAHKUE JKCIEepUMeHTa. Pa3paboTka WMCXOIHBIX JAHHBIX I MOJIETH
HCCJIeIyEeMOTO TIpoliecca WM siBieHus. ['eHepaTopsl cimydaiiHbix uucen B LibreOffice
Calc. TIlomydeHuss TENBIX  CIOy4alHBIX  4YHCEN B  OINPEACICHHOM JIMAaIla3oHE.
MopenvupoBanrie HaOOpPOB JaHHBIX, KOTOPBIE SBJISIOTCA JPOOHBIMH YHCIAMU B
muanazoHe ot 0 mo 1. MoaenupoBaHue pe3yabTaTOB ISl PEIICHUS MPUKIATHBIX 3a7a9
aHanmm3a AaHHBIX. OTKpeIThIe maHHble. [lowck wHOpmaruu. CTOUHWKKM W TIpUMEPHI
OTKPBITHIX JaHHBIX. PopmaT OTKpwHIThIX AaHHbIX CSV. MHdopMannoHHBIE MNPOLECCHI.
CkopocTh Tiepefaun AaHHBIX 10 KaHATy CBS3U. XpaHEHUE nH(pOpMaIny,
00BEM MaMSITH. O6paboTka uH(popMauu.



[IpencraBnenne panubix B ¢opmare CSV. Coxpanenune nanueix DT B ¢dopmare CSV.
Bunst pazpenurteneit  3HaueHuil. CnocoObl  OoTKpbiTHA — ¢ainoB  (opmara CSV.
JlocTouHcTBa W HemocTaTku  (aiimoB, TnpeacTaBieHHbIX B ¢dopmate CSV.
Koppeasiumonnsiii anaam3. Koppensuus kKak Mepa B3aMMOJEWCTBHUS JBYX U Oojee

nporeccoB. HopmanuzoBaHHbIE nanHsle.  Koadduument
Koppensiuuu. 3HaueHuss Kod(h(duIMeHTa KOppeslslud Mpu  pa3JudyHOW  CTENEeHU
3aBUCUMOCTH MCCIIEYEMBIX nanabix.  Illkama Yennoxka.

Hcnonb3oBanue cratuctuyeckoil ¢ynkuuu KOPPEJI B 31eKTpOHHBIX
TabJIMLAxX A1 BBIYUCICHHS KO3(P(ULKEHTA KOPpEeIsIUU NpU aHaiu3e JaHHbIX. [ 'paduk
paccesinusa. OnpeneneHue npsMoil U oOpaTHOM — 3aBUCUMOCTEH o

3HaueHUI0 KoddulreHTa Koppensiiui. KauecTBeHHBIN

aHaIu3 ko3¢ duImeHTa KOPPEIALMUIIO  LIKaJIe Yennoxka.

Hcnons3oBaHue KOppCJ’IHHHOHHOﬁ MaTpUulbl IJId aHAJIN3d JaHHbIX.

BoccranoBiienne 3aBucuMocteil. CTaTUCTHUYECKHME METOJbI 0OpaOOTKU JTaHHBIX.
BoccraHoBieHne — aHaIUTUYECKOW ~ 3aBUCUMOCTHM MO  OTACIBHBIM  3HAYCHUSIM.
WNutepnionsuus U criaxkuBaHue. MeToJ HaMMEHBIIMX KBaJApaToB. MHTepHOISIIMOHHbBIE
MHorowieHbl. Jlunus tpenma. Kosadpouuument nerepmunanvu. bassl manabix B IJT.
Ucnonb3oBanue DT kak 6a3bl qanusix. Co3ganue b/l B OT: cTpykrypa Tabauiibl, 3anucu,
umsi bJl. CriocoObl 3amofiHeHusl JaHHBIX Yepe3 HEMOCPEJCTBEHHOE BHECEHHUE 3amucel B
CTPOKH U C HCTOJb30BaHWEM (popmbl. PenaktupoBanue naHHbIX. OUIbTpalvs JTaHHBIX.
CoptupoBka 3anuceit. [louck u 3amena nanHweix. OyHkius BIIP — mouck sneMeHTOB B
TabJidlle WIK auana3zoHe mo crpokaMm. CBoOjHbIE TaOMUIBI KaK HWHCTPYMEHT aHaiIn3a
naHHbIX. [IpenmyiecTBa cBOAHBIX TaOUIl MpU padoTe ¢ OOIBITUMU 00bEMAMU JTaHHBIX.
ANTOpUTM CO3/1aHMsI CBOJITHOM TaOIHUIIBI.

Paznen 2. « UHTe/NIEKTYAJBHBIA aHAJIN3 TaHHBIX», 8 4acOB

Jlannble. Hayka 0 JaHHBIX: OCHOBHBIE MOHATHS U omnpenenenus. BoctpedoBanHocTs Data
Science. Ilens W OCHOBHBIC JTallbl aHAIM3a JaHHBIX. [IpUMeEpHl pemraeMbIX 3ajad.
NucTpyMeHnThl aHanu3a AaHHBIX. OCHOBHBIE OMpPEECICHHs] B 00JacCTU HAYKU O JAHHBIX.
MamuHounTaeMble ¥ 4YeloBeKouuTaeMble (opmaTsl naHHbIX. Cwipeie manHbie. Habop
naHHbIX. McTouHmku naHHbIX. Hambomee dwacTo BcTpewaromuecs OIMMOKA B CHIPBIX
JAHHBIX U HEKOTOPBIE CMOCOOBI X ycTpaHeHusl. MeToabsl 00pabOTKH CTPOKOBBIX JTaHHBIX
B s13bIKe nporpammupoBanus Python.

ITpoext Jupyter. OcHoBHOe Ha3HayeHue mpoekTta Jupyter. Cpenma paspabotku Jupyter
Notebook nns ananmu3a ganHbix. O030p cpenbl Jupyter Notebook. O630p cpeast Jupyter
Lab. VYcranoBka Jupyter ¢ momomipio MeHemkepa makeToB pip. Co3maHue  HOBOTO
omokHora. Coxpanenune B (opmare .ipynb. OcHoBHBIE



KOMITOHEHTHI OKHa OJIOKHOTA. KOMOBBIE M TEKCTOBBIC SUCHUKH. PeXMMBI peaakTHPOBAHUS
u BoiniosieHus. TekcToBas pasmeTka Markdown.

bubanoreka nis ananusa nannbix Pandas. buOnuoreka nns ananuza nanHsix Pandas.
VYcranoBka Oubnmorexku Pandas w3 OnoknHota. CrTpykTypa JaHHBIX  Series.
Apudmernyeckue onepanuu ¢ Series. JJoCTym K OTIEIbHBIM 3JIEMEHTaM U Cpe3bl B Series.
Crpyktypa Series kak cnoBapb B Python. CnocoObl co3ganuss o0BEKTOB Series.
JIBymepHble TaOnuuHble AaHHble. CTpykTypa nanHbix DataFrame. Utenwe wu 3amuch
daiinoB popmara .CSV. KoMaH1bl TPOCMOTpa MEPBBIX WU MOCIEAHUX CTPOK CYUTAHHOTO
daiina.

[Ipumenenue @ynknuit NumPy k osnementam DataFrame. Ilonydenue oOmiei
uHopMaIMK 0 JaHHBIX ¢ omolIkto info. Beibopka nmo ycnosuio B 00bekTax DataFrame.
ArperupoBanue B Pandas, pynkuus agg. OcHoBHbIE cTaTucTHUYecKUE QPyHKIMU. CBOAHAS
cratuctuueckas uHdopmanus ¢ nomonipio Gynkiuu describe(). Obpaiienne Kk HHACKCaM
¢ noMmoluko loc u iloc.

Buszyanusanmss maHHbIX. PasnuyHbie BuAbl TrpadukoB (TUCTOrpamMma, JIMHCHHBIC
rpaduku, rpaduK paccesiHus, KOHTypHbIe rpaduku U T. 1.). OCOOEHHOCTH Pa3HbIX BUIOB
rpaguKoB M WX WCIOJIB30BaHUSA. Bu3yanusamnusl JaHHBIX C IOMOINBI OHOIMOTEKH
Matplotlib. Ilsera u ctunm, nerenna Ha rpadukax. OyHKIUHU TSI TOCTPOCHUS TPaPUKOB C
nomotbio Matplotlib.

Kareropuaneubie u uncinoBble AaHHble. [loMCK mpomyieHHbIX 3HadeHUN. MeTonbl
00pabOTKH NPOMYIICHHBIX 3HaUeHU. OunbTparus qaHHbIX. MacitabupoBaHue TaHHbBIX.
Bri6opka cTpox/cTosIOO0B 1O 3aJaHHBIM KPUTEPHUSIM.

NuauBuayajabHbld NPOEKT. [IpoBeneHre pa3BeqOYHOTO aHalNW3a JAHHBIX C MTOMOIIBIO
ouOmmorekn Pandas. BrIsBIeHHE CTaTUCTHYECKHUX XapaKTepucTHK. Vcmonp3oBaHue
BO3MOkHOCTel Matplotlib st Busyanuzamum pesynbrata. OdopmiieHune pe3ylibTaToB
IPOBEIEHHOTO aHaMKM3a U (OPMYIMPOBKA OCHOBHBIX BBIBOJIOB.

Conepxanue monyJisa «Oo6padoTka cMHMBOJIbHOM HHPOPMALIUM T
YyucJeHHbIe MeToaAbD (17 yacoB)

B conepxxanun ydeOHoro momyis «OOpaboTka CHUMBOJIBHOW WH(MOpMAIUU U
YHCJICHHBIE METOJIBI» BBIJCISIIOTCS IBA TEMATHYECKUX pa3jiena.

Paznen 3. «AnroputMmbel 00paOOTKM CHMBOJIBHON WH(OpManumu» BKIIOYAET B ceOs
pacCMOTpEHHE PA3MYHBIX TOAXOJOB TPH pENICHUH 3a7ad aHaiW3a ¢ TeHepaluu
TEKCTOBBIX M YMCJIOBBIX JAHHBIX, TO3BOJIUT PACIIUPUTH TOHUMAaHUE BO3ZMOKHOCTEH S3bIKA
nporpamMmmupoBanusi Python nnst 06paboTku CTPOKOBBIX JaHHBIX.



Paznen 4. «YUucneHHble METOJbD» HAMPABICH HA TMOJYYEHUE OOYyUYarOIIUMUCS
JOTIOJIHUTENIBHOTO IPAKTUYECKOTO OMbITa B 00JIACTH UCIIOIB30BAHUS YUCICHHBIX METO/IOB
NpU PEUICHUH TMPUKIATHBIX 3a7a4, a TaKXKE HAaBBIKOB IPOBEICHUS W OMNUCAHMS
AKCIIEPUMEHTOB.

Pa3nen 3. Anropurmsbl 00padoTKkn CMMBOJIbHOM HH(popManuu, 12 yacos

AJITOPUTMBI  00pPa0OTKHM CTPOKOBBIX JAaHHBIX. OCyIIEeCTBIECHUE aHAIN3a
CTPOKOBBIX JIaHHBIX U IPOBEAECHUE 3aMEHBI TOBTOPSIIOLINXCS CUMBOJIOB.

Ucnonb3oBanue merona replace. Ilowck mMakcHMManbHONM M MUHHUMAIbHOM MOJCTPOKH
CHMBOJIOB B CTPOKE TEKCTOBBIX JaHHBIX. [IOMCK MakCMMaJbHOIO KOJIHMYECTBA YKa3aHHBIX
CHUMBOJIOB, PAaCIOJIOKEHHBIX B IOCIENOBATEIBHOCTU IpYr 3a apyrom. OmpexneieHue
JUIMHBI CaMOW JIJTMHHOM MOAIENOYKH CHMBOJIOB BO BCEM HAOOpe TEKCTOBBIX JaHHBIX.
Hcnonp3oBanue AMHAMUYECKOTO MOAXOJA B PELICHUM 33Ja4a IOWCKAa CHUMBOJIOB WIIH
LEIIOYEK CUMBOJIOB I10 33JJaHHOMY YCIIOBUIO.

KonmoBass Ttabmuma ASCII.  HWcnonb3oBanue  @ynkiuit char wuw  ord  s3bika
nporpammupoBanus Python st oOparieHus: K KOHKPETHOMY CUMBOJIY pacCMaTprUBaeMoOro
andasuta. [loMck MakCHMMambHOTO W MHUHUMAJIBHOTO KOJIMYECTBA HWIAYIIUX MOAPST
CUMBOJIOB, TaKuX, B KOTOpPbIX HCKIKOYEHA YyKa3aHHas MOJCTPOKAa CHMBOJIOB.
OcyiiecTBieHrne aHanu3a TEKCTOBBIX JAaHHBIX Ha HAJIM4YME HCKOMOUM MOACTPOKH C
UCIIOJIb30BAHUEM METOJa NBYX ykazareneil. [IpuMeHeHue mMeroAa NBYX yKazaTellew s
NOMCKAa TMOACTPOKH, KOTOpas OrpaHWYEHa YyKa3aHHbIMU CcHUMBOJaMu. lcnonb3oBaHue
CTPYKTYPBl JaHHBIX MHOXECTBO JUIsl pabOThl C TEKCTOBBIMH JaHHBIMU. COpPTHpPOBKA
MHOXkecTBa. Vcnonp3oBanue GopMyIbl BKIIOYCHUN W UCKIIOUSHHH IS IBYX MHOXKECTB
OpU pElIeHUH 3a7ad MOHMCKa MoAcTpoku. Ha3zHaueHwe W Mcmoiib30BaHUE METola count
IIPY aHAJIN3€ TEKCTOBBIX JaHHBIX. [[0OCTpOEHME YaCTOTHOIO CII0Bapsl.

I'enepanus cioB 3axaHHOro ajndgasura. PelnieHue npakTUYECKUX 3a7ay, OCHOBAHHBIX Ha
reHepanuu omnpenenéHHoro Habopa CUMBOJIOB. ['eHepamus BceX BO3MOXHBIX CIIOB U3
3amanHoro Habopa OykB. Mcmonb3oBaHue MepeOOpHOTrO airoputMa i PEIICHHs 3aJ1aud
rE€Hepaluu CJI0B. BloXeHHbIE IHUKIIBI.

Hcnonp3oBanue Qynkiuu product momyns intertools si3pika mporpammupoBanus Python
JUTSI TEHEPAIMHA BCEX BO3MOXHBIX COYETAHUHN YKa3aHHBIX CHMBOJIOB TPU T€HEPAIIUU CJIOB.
CpaBHeHHE IBYX CIIOCOOOB I'€HEpaIlii BCEX BO3MOXKHBIX CJIOB U3 3aJJaHHOT0 HaOopa OyKB.
['enepanus cmoB, OCHOBaHHAas Ha JIEKCHUKOTpadUYECKON TepecTaHOBKE OYKB B CIIOBax
3amaHHON nnuHbl. Mcnonb3oBanuwe QyHkuus permutations Moayins intertools si3bika
nporpammupoBanusi Python mns pemenust 3amau reHeparuu cioB. [IpakTudeckoe



UCIIOIb30BaHUE MOMYJs intertools mpu pernieHuun 3a1ay reHepaiu BO3MOXKHBIX CJIOB MPHU
HaJUYUU UM OTCYTCTBUU KOHKPETHOTO CHMBOJIA B CJIOBE.

Henounciaennpbie aanHble. CUNTHIBAHWE MAHHBIX U3 TEKCTOBOTO (aitna. dopmupoBaHue
MaccuBa 1enblx ynces. OOpaboTka AJIEeMEHTOB MaccuBa. BblOOpka 31€eMEHTOB MaccuBa B
COOTBETCTBHH C 3aJIaHHBIM YCJIOBHEM. VICIIONb30BaHNEe CIIOKHBIX YCIOBUN JIJIST OMPEIeIICHUS
KPaTHOCTH SJIEMEHTOB MacCHBa yKa3aHHBIM 3HadeHHsM. OmnpeneneHne MaKCUMalIbHOTO U
MUHUMAJIBHOTO CPeJy OTOOPAHHBIX YHUCEIL.

YuciioBble aBTOMATHI. AHAIIU3 YUCIOBBIX anroputMoB. Mcnonb3oBanue ¢yHkuuii bin,
int g TpejCTaBiCHUs 4YKCENl B CHCTeMaX CYHUCIEHHMS C pPa3HbIM OCHOBAaHUEM.
Hcnonb3oBanue s3bika mporpaMMmupoBanusi Python st pemenus 3amad Ha 0O0pabOTKy
HATypaJIbHBIX YHCEJ YACIOBBIMUA aBTOMAaTaMHU.

Perymlprle BbBIPpAaKCHUI. 3HAKOMCTBO C PETYIIAPHBIMU  BBIPAKCHUAMMU. I/ICTOpI/IH
BO3HHUKHOBCHMA. O6H_II/IC MPUHOUIIBI UCTIOJIB30BaAHUA PCTYIIAPHBIX BBIpa)KeHPIﬁ.

PerynsipHoe BbIpakeHHE Kak MIA0JIOH AJIsi MOKMCKA TOJICTPOK B TEKCTE IO 3aJaHHOMY
ycnoBuo. Mcmnonp3oBanue Mmonyns re si3pika nporpammupoBaHusi Python. OcHoBbl
cuHTakcuca. I11aGioHBI, COOTBETCTBYIOLIME OJHOMY CHUMBOJY. YKa3aHHE KOJMYECTBA
noBTOpeHUH. [IpuMephl CTI0JIB30BAHUS PETYIISIPHBIX BBIPAKEHU.

Moaudukarys TEKCTOBBIX JaHHBIX C HUCHONb30BaHueM PB. Ounctka naHHBIX. PasjieneHue
JTaHHBIX Ha OTHAeNbHBIE cTOoNONBL. Ilomck W 3amena c¢ momornpio PB. Hcmons3oBanue
¢yukmmii  search, fullmatch momyns re sssika mnporpammupoBanus Python. Pernenwne
MPaKTHYCCKHUX 3314 aHaJIM3a TEKCTOBBIX JaHHBIX.

Hcnonp30BaHue PEryIspHBIX BBIPAXKCHUH I MMOMCKA W 3aMEHBI JaHHBIX C IOMOIIBIO
cpeactB odpucHoro makera LibreOffice.

IIudppoanme. Kpunrorpadus. Kpunroanaymms. Kpunroanamutwk. IHudp. Kirou.
[udpopanne wu npemmdpoanue. I[ludper moacranoBku. Iludp Ilezaps, cxema
mudpoBanus. Mcnonb30oBaHNE BO3MOXKHOCTEH s3bIka mporpammupoBanusi Python s
pelIeHre MPOCTHIX 3a7a4 mudpoBaHus HHPOpMAIUH.

Pa3nen 4. UuciieHHbIe MeTOAbI, D YacoOB

IIpaktukym mno pemenuro ypaBHeHuit B JT. IlorpemHocTs pe3yinbraTa BBIYUCICHUU.
HNcTOoYyHMKM  MOTrpemHOCTe MpU  KOMIIBIOTEPHBIX  BBIYMCICHHUSX. BbIUHCIUTENHHO
YCTOMYMBBIE METOJbI pelleHUs 3ajady. MeToauKa pelleHUs] YPaBHEHUU C MCHOJb30BaHUEM
Ta0JIMYHOTrO Mpoueccopa. Pemenue nuHeitHbIX ypaBHeHU. Meton npubnumwxkennil. [logoop
napamMerpa.



Pemenne ¢unancospix 3agau B IJT. CrpykrypupoBanue uHPOpMALMH
(pMHAHCOBOrO XapakTepa O LEHAX U aCCOPTUMEHTE MPHU BHIOOPE TOBAPOB U YCIYT.
duHaHCOBasI TPAMOTHOCTb: PAacXOJbl, JOXOJbl, CEMEUHBIA OIOJKET, IUIATEKHU U
pacuétel. Pemenue 3amad Ha ynpasieHue pacxogamu. CpaBHEHUE BAapHUAHTOB
pacxodoB M A0X0N0B. JIMUHbINA U ceMelHbli OroxkeT. Pacuér u ymiata HajIOroB.
HccnenoBanue rpapuxoB pyHKIUHA B OJSAPHBIX KOOPAUHATAX.

Hcnonb3oBaHue TMOMSPHBIX KOOPJAMHAT NpPU TOCTPOCHMM TpadukoB (QYHKIUH B
ANEKTPOHHBIX Ta0iunax. OCHOBHbIE BO3MOKHOCTH O(QOpMIIeHUSI TpapuKoB (PYyHKUUU B
noJisipHeiX KoopnauHarax. ®opmar ocu. dopmar ocHoBHOU ceTku. WccnemoBanue
u3MeHeHusl rpaduka (pyHKIMH B 3aBUCMMOCTH OT KOJHMYECTBA BBHIOpAHHBIX 3HAYEHUH.
HccnenoBanue mnoBejeHusi rpaduka B 3aBUCUMOCTH OT 3HA4eHUH KO3 UIIMEHTOB.
CocraBienue oT4€ra o0 NMpoBeNEHHBIX HccheqoBaHUsAX. [IpakTHKYM MO BBIYMCIECHHIO
AJAMHBbI KpHUBOM. JlMckpeTuzanus Kak MeTOJA oOmpeneiaeHus JiauHbl KpuBoil. Ilar
muckpetusauuu. Mcnons3oBanue teopemsl [ludaropa nis BeUUCICHUS NPUOTMKEHHBIX
3HaueHUH (¢parMeHTOB IMHBI KpuBOW. CrnocoObl yYMEHBIICHHUS TOTPEUIHOCTH
BbIuKcIeHU. MccnenoBanue BIMSHUS IIara JAMCKPETH3alMd HA KOHEYHBIM pe3ysbTarT.
[IpoBepka pemieHust MyTéM HaMKMCAHUs MPOrPaMMBbI Ha si3bIKe MporpaMMmupoBanust Python.

CpaBHI/ITGHLHLIﬁ dHAJIN3 ITOJIYYCHHBIX PE3YJIbTATOB.

IIpakTukyM no BbIYMCJIeHHIO TWIomaAed puryp. [IpubmmxénHoe BBIYKCICHUE TIIOMIAN
¢urypsl. Mcnonb3oBaHue MeToAa TUCKPETU3ALMM JUIsl BBIUMCICHUS IUIOIIanei uryp.
Hcnonp3oBaHue METOAOB MNPSIMOYTOJIBHUKOB W TpameUuuid JUisi BBIYMUCICHHS IUIOLIAIN
burypsl cpeacTBaMu TaOJIUYHOTO MIPOIECcopa.

11 kaace

Conepmanne MOYJIdA «MOI[eJII/IpOBaHI/Ie U ONITHMM3 AU

B copepxxanumn yueObHoro moayns «MoaenrpoBanre U ontumuzanus» (17 vacos)
BBIJICJISIOTCS IBA TEMATHUECKUX pa3/ena.

Paznen 1. «MoxaenupoBaHue» — U3yYEHHE BO3MOXKHOCTEH mmakera Scilab mis
3aJlad MOJIeIMpPOBaHuA. B mpouecce n3ydeHus: pazaena yYeHUKH IMOJy4aT BO3MOXKHOCTh
HAay4YUTHCSA MOCTPOCHUIO KaK JIBYMEPHBIX, TaK M TPEXMEPHBIX Ipa)MKOB, MCIIOJIH30BAThH
cpeny Ui pelIeHUsI YPAaBHEHU U MOJICIIMPOBAHUS MPOIECCOB PA3TUYHON MTPUPOIBI.

Paznen 2. «PemeHue 3agad ONTUMM3ALMM» HAMNpPaBJICH Ha IOHUMAaHUE IEIH
ONTUMH3ALMY, A TAKXKE MOJYYECHHUS] OMNbITa B PEIICHHUU MNPAKTUKO- OPHEHTHUPOBAHHBIX
3aJ1au4.



Paznen 1. «MonenupoBanuey, 9 yacoB

Cpena Scilab TIlaker Scilab. Ha3nauenume wu ycraHoBka. CHCTeMHBIE TpeOOBaHHS K
KOMIIBIOTEPY U ONEPALMOHHON cUCTEME. BHEIIHMI BUI OKHA TPOTpaMMBbl. 30HBI POCMOTpPA
U penakTupoBaHua. OCHOBHbBIE KOMaHbI INIABHOrO MeHI0 Scilab.

Onepanuu u ¢ynkuuu. Pabora c ¢aitnamu. OcHoBel paboThl B cpene Scilab. Cpena
Scilab: moctpoenue rpadukoB. [locTpoeHue ABYMEpHBIX TpadUKOB B JICKAPTOBOM
cucteme koopauHat. @yunkuus plot. [Tocrpoenue rpaduxos

HECKOJIbKUX (DYHKLIMHA B OJHOW CUCTEME KOOpAMHAT. BO3MOXHOCTh MOCTPOCHHSI HECKOJIBKHUX
rpadukoB B oiHOM TrpaduueckoM okHe. OdopmiieHue rpadukos.

[locTpoenue aBymepHbIX rpaduKoB B TOJApHON cucteme koopauHaT. IlocTpoenme
TpéxmMepHbIX rpadukoB B cpeae Scilab. Tloctpoenue TpéxMepHbIX TrpadHKOB.
OcHOBHBIE BO3MOKHOCTH O(POpMIIEHUS TPEXMEPHBIX T'pa(UKOB.

Ucnonb3oBanue ¢yukuuii genfac3dd u evalddp. ®yuxmum meshgrid, surf u mesh.
[Mpumenenne ¢ynkuuii plot3d2 u plot3d3 mis moctpoeHuss TpEXMEpHBIX TPaPUKOB B
cpene Scilab. Mcnonb3oBanue apyrux GyHKIHA.

Cpena Scilab: pemenne ypaBuennii. Bosmoxxaoctu cpenbl Scilab ais pemenus ypaBHeHwuiA.
OrmpeienieHre MOJMHOMA € MOMOIIBI0 (QyHKIHH poly. Perienue anreOpandecKux ypaBHEHHH
C moMoIIbI0 PyHKIHHU roots. I'paduueckuii crocod pemieHus 3a1ad.

MoneaupoBanue B cpeae Xcos nakera Scilab. ['paduueckas nHTEpakTUBHAS cpena sl
MOJIETUPOBAHMSI CHUCTEM U IIPOLIECCOB Ha OCHOBe Oiok-cxeM Xcos. TexHosorus
MojenupoBanus B cpeiae Xc0S makera Scilab. CocraB Oubmmoreku Xcos. Cxema
paspaboTku Mojenel B cpene Xcos. Mccnenopanue Mmoaenu aemmumdparopa.

MoneaupoBanue pusndeckux mojaeseii. ['padpudeckoe MoaenupoBanue B cpeae XcCoS.
MopaennpoBaHue 3KCIIEPUMEHTAa MO IMOJYYEHHIO BBIXOJHOIO CHUTHaja 3aJaHHOrO BHJA.
[TocTpoenue Gpu3HUECcKO MOJIENH 110 33JaHHOMY aJITOPUTMY.

HccnenoBanue mony4eHHONU GU3MUECKON MOJICITH.

MopaenupoBaHue cucTeM YyInpabjieHusi. MoAEIMPOBAHUE CUCTEM YIPABICHUS B Cpeie
rpadudeckoro MoaenupoBanus XC0S. MccnenoBanue Moieneit CHCTEM YIIPaBICHHUS.

MonenaupoBanue nomyasiuuii. Mogens «He€pHsbiil smuk». CUcTEMBI ¢ TPSIMON U 00paTHOM
CBA3bl0. Mozenp momymsinuu 0e3 orpanudyeHuil. MccnenoBaHue CTaHAAPTHOTO PENICHUS B
cpene Scilab. Moaenp monynsanuu ¢ orpanndeHusIMA. Monens @epxronbeTa. MccienoBanue
CTaHAapTHOTO pemieHus B cpeae Scilab.

HccrienoBanue perieHui 3a1a4 o nomyssiuu B cpeae Scilab.



Co3nanue rpaduueckux npuiao:keHuit B cpene Scilab. OcHOBHbIE KOMITOHEHTHI
BU3YyaIbHOTO mpuiaoxeHuss cpenasl Scilab. Ipaduueckoe oxno. KomangHas KHOIKA.
[TepekmrouaTens, Giaaxok. [loctpoenue npocThiX rpaduueckux Mozaenel B cpene Scilab.

Pa3nen 2. «Pemenue 3a1a4 oNTHMH3AUNY», 8 4aCOB

Pemienue 3aga4 ONTMMHU3ALMH € NMOMOIUBIO JIEKTPOHHBIX Talduuu. Mcnonb3zoBaHue
BosmoxkHocTet OT LibreOffice Calc anga pemenus 3amay  onTUMHM3alUUU  [IPU
UCCJIEIOBAHUM JIMHEWHBIX (YHKUMA OJHOM mnepeMeHHOH. OrmpejneneHne MakCcUMyMma,
MUHHMYMa U JIPYTUX LEJEBbIX 3HA4eHUN (QyHKIUN c momomibio Pematensa. Pemenue
NPAKTUKO-OPUEHTUPOBAHHBIX 33724, TPEOYIOIUX ONTUMU3ALIHNH.

Pemenne 3agay  onTuMu3auMu  (PUHAHCOBBLIX  mpoueccoB. Cucremaruzanus,
IJIAaHUPOBaHUE, YUET JIMUHBIX U CEMEMHBIX pacxooB. CpaBHEHUE BapUaHTOB PAacXOJ0B U UX
ontumuzanus. Hcnonb3zoBanue OT nns aHanu3a (UHAHCOBBIX MOKa3ajed € ILEJIbl0 X
onTUMU3aIUU. PellieHre npakTHYecKuX 3a7a4 Ha ONTHMHU3AINIO0 PACXO0JIOB.

Pemenue 3agay ontumm3anuu B cpeae Scilab. Bo3moxxHocTH moMCKa JTOKaJIBHOTO
MuHUMYyMa QYHKIMU OJTHOM nIepeMeHHoM B cpene Scilab.

Hcnonp3oBanue (yHKIUH Optim JjIs peIIeHHs 3aj7ad ONnTUMU3anuu. [ToWCK JIOKaJIBHOTO
MHUHUMYMa (QYHKIIMM HECKOJIbKHMX repeMeHHo B cpene Scilab. [Monck Munumyma GpyHKINN
Pozenbpoka.

OnTuMaJbHBIH BBIOOP: 3aaYW JIHHEHHOr0 MpPOrpaMMHupoBaHusA. DyHKIHS IICIIH.
CucremMa OrpaHMYCHHN 3aJad JUHEHHOro mporpamMmupoBanus. DyHkmus linpro s
peleHus 3aaa4 JUHEHHOTro porpaMMupoBadus. CTpyKTypa U HUCIOJIb30BaHue. Perenue
NPAKTUKO-OPUECHTUPOBAHHBIX  3ajad, TPEOYIONUX  ONTUMHU3AIMH, C  ITOMOIIBIO
BO3MOKHOCTEH cpenibl Scilab.

OnTuMu3anusi BBIYHCIUTEIbHBIX NpoleccoB: NpakTUKyM. [lapamnensHbie U
MIOCJIE10BATENbHBIE BEIYMCIUTENBHBIE MTPOIIECCHI. 3aBUCUMOCTD BBIUMCIUTEIBbHBIX MPOLIECCOB
apyr ot npyra. OnpeneseHre MakCUMalibHON (MUHUMAJIBHOW ) MPOAOJIKUTEIbHOCTA BPEMEHU
BBIMIOJIHEHUS BBIYMCIUTEIBHBIX MPOLIECCOB MPH 33JaHHBIX YCIOBUAX. OCHOBHBIE METOJbI
peuieHns 3aa4 ONTUMU3ALIH.

Juarpamma ['aHTa B pemieHUM 3a7ad ONTHMHU3AIMUA TMapPAJICIBHBIX BBIYHCIUTEIBHBIX
MPOIIECCOB.

Conepmanne MOAYJIdA «I/ICKyCCTBeHHLIﬁ HHTEJIJIEKT U MAIIINMHHOE oﬁyqune»

B conepxxanun yudeOHoro mopayins «VICKycCTBEHHBIN HHTEIJIEKT M MAIIMHHOE
oOy4yeHue» BBIICTSAIOTCS OAWH TEMATHYECKUW pasjiesl, KOTOpbIM HampaBlieH Ha
3HAKOMCTBO OOYYalOIUXCS C UCTOPUEH U JOCTHKEHUSIMU MCKYCCTBEHHOI'O MHTEJJIEKTA, a
TaK)Xe 3HAKOMCTBO C OCHOBHBIMHU MPUHIIMIIAMH U AITOPUTMAMU MAIIMHHOTO OOY4YEeHUS.



Pa3nen 3. «AcKyccTBEeHHBI HHTE/JIEKT M MAIIMHHOE 00y4YeHune», 17 yacos

HckyccerBennblii nHTE/IeKT. BBenenune. Onpenenenne M. YcioBHOe neneHne cucrem
NN cnabsiii (wnu npuknannoi) MU, cunbnblil (i o0muil) u cynepcuiibHblil. McTopus
pazsutust M. Tect Teropunra. Ob6nactu npumenenus WMU. KommbroTepHoe 3penue,
CUCTEMBI pacCliO3HABaHUS PEUH, SKCIIEPTHBIE CUCTEMBI, pPOOOTOTEXHUKA U JP.

HUcnoab3oBanue cymecrBywommux cucreM WU, Onrtumuzainus oOCTyKUBaHUS
0aHkKOMaToB, 00pabOTKa 3assBOK Ha KpPEIUTHI, MOBBIIMICHHUE OE30MAaCHOCTH TPaH3aKIIUM.
Hcnonp3oBanue HeWpoceTen I CHUKEHUS aBapUMHOCTH Ha jaoporax. Mcromb3oBanue
NN B nuarHoctuke, poOOTOB-aCCUCTEHTOB B Xupypruu. CucTeMbl YMHOrO JoMa:
yrpaBjieHUE KIMMATHYECKOW TEXHUKOW, WHTEJUICKTyalbHbIE CUCTEMBbI 0€30MacHOCTU W
ap. CepBucel pacrno3HaBaHUsi W cHUHTe3a peud. HWHTemnekTyaibHas o0paboTka
JIOKYMEHTOB JIJIs ONTUMHU3AIUU IOKYMEHTO000pOTA.

33)121‘11/1 MAaIIIUHHOI'0 Oﬁy‘ICHI/IH. MaiuHHoOe 06yquHe KaK MCTOA0JIOTUA NCKYCCTBCHHOI'O

untesekra. Knaccudukaums. Perpeccus. Kmacrepuzamms. OOpaboTka ecTeCTBEHHOIO

si3plka. OCHOBHBIC AJITOPUTMBI  MAIIMHHOT'O 06y‘IGHI/I$I. OIIeHKa KadYecrBa MOICJM.

Paznenenue BbIOOpPKM Ha 00ydYaroulyro ¥ TeCTOBYO. Mcroiab30BaHHEe METPHUK B Pa3IUUYHBIX

3aJjadax MalllnHHOI'O 06yLICHI/I}I.

Bosmoxnbie omunbku kinaccudpukanuu. GopmupoBanre maTpuilbl OmMOOK. BeisiBieHue
METpPUK KayecTBa ISl 3a7a4 KiIacCU(PUKALUU U PETPECCUHU.

Metox Oamxaimmx cocexeir. Mcnonwp3oBanue merona K-Ommkalmmx cocemeil uis
pemeHus 3amadn knaccudukanuu. [logroropka ganubix 1 npuMmeHeHus meroaa k-NN.
OcHOBHBIE JTambl B PEIICHWHM 3aJlad. 3HAKOMCTBO C HCIIOJIb30BaHHMEM MeTona k-
OKaMIIMX coceiel IS peIeHuUs MPAaKTHIECKUX 3a1ad.

AHaJIM3 OTKJIOHEeHMI. MeToabl OLUECHKH KadyeCcTBa PEIICHUs Ui 3aJa4 MAaIlMHHOIO
oOydyenus. Pemenue 3amauyn MHHUMHU3AIUK  OTKIOHEeHHMH. (OCHOBHBIC TIPU3HAKU
BO3HUKHOBEHHS HEI000YUYEHHUS M TIEPEOOYUCHUS B MPOIECCE MAIITMHHOTO 00YUYEHHS.

JlepeBo mpuHATHS pemeHuii. CxeMa U OCHOBHBIE XapaKTEPUCTUKU JPEBOBUIHOTO
rpada. JluctoBoii y3en. Hcmomb3oBaHue IpeBOBUAHOTO rpada B KadecTBE JepeBa
MPUHATUS pElIeHUN. MeTOI0I0rnYecKrue NPEMMYILECTBAa JepeBa NPUHITUS PELICHUN.
Hcnonb3oBanue epeBa NPUHATHS PEIIEHUN T PEIICHUS NPAKTUYECKUX 3a1a4.

3apava kiaaccuukamun. JIuHeiiHast Moesb. 3a1a4a KilacCH(PUKAIIH B

MamuHHOM oOydeHun. OmnucaHue MaTeMaTHYecKoW Mopenu. JluHeliHas (yHKIUS OJHOU

MIEPEMEHHOM. Onpenenenne  Kod(pPUIIMEHTOB  JHUHEWHOW  (QYHKOMM  METOIIOM

IIOCJICA0BATCIBbHBIX YTO‘-IHCHI/II‘/'I.



OOyuenne guneiiHoii momenun. Co3nanue oOydaromiedt BoIOOpkU. OmucaHue mpolecca
oOydeHHs. Onoxa. 3HAKOMCTBO € OOyYE€HHUEM JMHEHHOW MOJENM Ha MPOCTOM IMpUMEpE
UCKYCCTBEHHOT'O HEHPOHA C OJTHMM BXOJI0M, Korna y=Ax (mpu b=0).

JIuneiiHas perpeccusi. 3HAKOMCTBO C OCHOBaMH JHMHEHHOU perpeccuu. lIpsamonnHeinnas
anmpokcumariius. Bo3moxkHocTn orenuBatens LinearRegression omommotexu Scikit-Learn.
PaccMoTpeHnne npuMepoB UCIIOIb30BAHUS JJUHEMHON PErPECCUN.

Hepuentpon. Heiiponnble ceru. IlosBrnenune nepuentpoHa. OnucaHue MU cxema
AJIEMEHTAapHOTO TeplenTpoHa. 3MmeHeHue BecoBbIX KodQdUIIMEeHTOB. MeTtoauka
00y4eHUs MOJICIIH.

MHorocJioiiHble ceTH. ApXUTEKTypa MHOTOCJIOWHON ceTu. OCHOBHBIE MPUHIUIIBI PaOOTHI.
@yHKkuus aktuBauuu. KoanuecTBo BXOAOB M BbIXOJ0B. OrnpeneneHne KOJNYeCTBa CKPBITIX
cinoéB. O0yueHrne MHOTOCIOMHOM ceTu. MeTo 1 00paTHOTO pacpoCTpaHEHUs OMIMOKH.

baiiecoBckasi CTaTHCTHKA. BGPOSITHOCTHBIG AJITOPUTMBI. OHpGJIeJICHI/Ie BCPOATHOCTHU
IMPUHAJIC)KHOCT K  KJIACCY. He3aBucumeie IMPU3HAKHU. O6pa60T1<a 3aBUCHUMBIX
ITPU3HAKOB. Hcnonp30BaHre HAMBHOTO 0alieCOBCKOTO KJ'IaCCI/I(i)I/IKaTOpa B PCIICHHU 3a1a4
C UCIIOJIB30BAHNCM BCPOATHOCTHBIX AJI'OPUTMOB.

NuanBuayaibHBIH MPOEKT. BEIOOp OMHOTO M3 aNrOpUTMOB MAIIMHHOTO OOYYEHUS IS
pemieHus 3amad npoekta. Vcmonb3oBanue OubOimorexk Python mis oOydenus mozemnu.
OneHka KadecTBa TIOJNYYCHHOW MoOJenH. Busyamusamus pe3yiabTaTa. AHAIN3 W
odopmiieHHE pe3ysibTaTa PabOTHI.



3. TemaTnuyeckoe NJIAHNPOBAHHE C Y4eTOM padoueil NporpaMMbl BOCIIMTAHUS €
yKa3aHHEeM KOJIMY€eCTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KaKI0H TeMBbI.

TemaTnueckoe IIaHUPOBAaHUE JIEKTUBHOrO Kypca «lIpakTtuyeckas mHpopmaTuka»
COCTaBJICHO C y4eToM pabouell MporpaMMbl BOCHUTAaHMS. BocnuTaTenbHbI NOTEHLMAI
JAHHOTO Kypca 00ecleyrBaeT peaanu3aluio CIEIYIOMMNX [ENEeBbIX MPUOPUTETOB BOCIIUTAHUS
oOyuaromuxcs COO:

Coznanve OnaronpusITHBIX YCIOBHM JJi1 pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOLIEHUUN
LIKOJIBHUKOB U, IIPEXK/IE BCEr0, LIECHHOCTHBIX OTHOLLICHMIA:

- K Tpyly Kak OCHOBHOMY CHOCO0Y JOCTH)KEHUS >KU3HEHHOro OJaronoixyqus
YeJioBeKa, 3aJiory €ro YCHEIHOro Mpo(ecCHOHANBHOIO CaMOOIpPEACNICHU U OIIYUICHUS
YBEPEHHOCTH B 3aBTPAILHEM JIHE,

- K cBoemy OrteuecTBy, cBoel Manoil u Oonblioil PoguHe kak Mecty, B KOTOPOM
YEJIOBEK BBIPOC M MO3HAJ NEPBBIE PAJOCTH M HEYNAaud, KOTOpas 3aBelllaHa eMy MpeaKaMu U
KOTOPYIO HY>KHO Oepeub,

- K 3HaHUAM KaK MHTEJUIEKTYyallbHOMY pecypcy, oOecreunBamomeMy Oyayiiee
YeJioBeKa, KaK pe3ysbTaTy KPOMOTIUBOIO, HO YBIEKATEIbHOTO y4eOHOT O TpyAa,

- K MUPY Kak TJIaBHOMY NPHUHIMIY YEJIOBEYECKOTO OOILEKUTHUS, YCIOBUIO KPEIKON
IpyKObl, HaNaXKWBaHUS OTHOUIEHUH C KojuleramMu 1o pabore B OyaylieM U CO3[aHus
0JIaronpuATHOTO KJIMMaTa B CBOEH COOCTBEHHOM CEMbeE,

- K 3JI0POBBIO, KaK 3ajJory JOJI'OM M aKTUBHOM JKW3HU YEJIOBEKAa, €ro XOPOUIETro
HAaCTPOECHUS U ONTUMHUCTUYHOTO B3IJIs/1a HA MUD,

-K OKpY)KaloIIMM JIIOJIM Kak Oe3ycloBHOM W aOCOMIOTHOM IIEHHOCTH, Kak
PaBHOIIPAaBHBIM  COLIMAJIBHBIM  TNApTHEpPaM, €  KOTOPbIMM  HAA0  BBICTPAUBAaTh
n00posKeNaTeNIbHbIE U B3aMMOIIOICPKUBAIOIINE OTHOIICHHS, JAIOLIUME YEIOBEKY PaoCTh
o0IIIeHNS,

- K camuM cebe Kak XO35€BaM CBOEW CYIbOBI, CaMOOMPEICISIONUMCI U
caMOpeaTu3yIOUUMCS TUYHOCTSAM, OTBEYAIOIIUM 32 CBO€ COOCTBEHHOE OyyIIee.

[TnanupoBanue ydeOHOro MaTepuaia, MpejjaracMoro JaHHOW pabouel mporpamMmon,
COBMAJAeT C IUIAHMPOBAaHUEM Y4YeOHOro Marepuana MPUMEPHON MpOrpaMMbl H3yYEHHE
ANIEKTUBHOTO Kypca 3a 68 4acos.

10 kaace

1 yac B Hexedr0, Bcero — 34 yaca

Tembl,
PacKpbIBAIOIIH OcCHOBHBIE BUbI
€ JaHHbIU HeATeJIbHOCTH
pasaen YuebHoe cozepianmue YYAIIUXCS PU U3YYEHU U
MPOrpamMmblI, TeMbI
U KOJIUYECTBO (Ha ypoBHE y4eOHBIX
4acos, nefCTBHH)
OTBOJAMMOE HA X
U3Y4YeHHe




Paznen 1. O6padoTka MaccCHMBOB JaHHBIX B 3JIEKTPOHHBIX Ta0auuax (9

4acoB)

OyHKIUU
AIEKTPOHHBIX
TaOJIHIL I
00paboTku
OOJIBIIINX
MAaCCHBOB JaHHBIX

(1 gac)

Hcnonb3oBanue GpyHKuui
B OT nnst 06paboTku
OOJIBIINX MAaCCUBOB
JTAHHBIX 0€3
JOTIOTHUTEIBHBIX
ycnosuii: CYHET, CYMM,
CP3HAY, MAKC, MIH.
O6paboTka 0JTHOTO
JAarna3oHa 3Ha4eHUM npu
HAJIMYUU YCIIOBUS C
MOMOIIBIO (PYHKITHIA:
CUETECJIU,
CYMMECJIN,
CP3HAYECIJIN.
O6paboTKa HECKOIBKUX
JMarna3oHOB 3HAYCHUH pU
HaJTUIUHU HECKOJIBKUX
YCJIOBUH C TIOMOIIBIO
byHKIMi:
CUETECJIMMH,
CYMMECJIMMH,
CP3HAYECJIMMH,
MAKCECJIH,
MUHECIJIN.

e PackpriBaer
CMBICII U3y9aeMbIX
TIOHSTHN.

e lcnonb3yer macrep
byHkuuit npu padore
c OT.

e PazpabatniBacT
AJITOPUTM pEIICHUS
3aJlayu C
UCTIOIH30BAHNEM
CTaTUCTUIECKHIX
byHKUMN 115
00paboTKU OONBIINX
MAaCCHBOB JJaHHBIX.

e Knaccudumupyet
byHKUIMU 1715
00pabOTKHU MacCCUBOB
M0 HAJTMYUIO WU
OTCYTCTBUIO
yCIIOBUS1/YCIIOBUH.

e lcrnionp3yer
BO3MOKHOCTHU
00pabOTKH JJAHHBIX C
MOMOIIIBIO0 PYHKITHI B
OT nns pemieHus
MOBCEHEBHBIX 3a]1a4.

Busyanuzanus
naHHbIX (1 gac)

O6paboTtka 6OJIBIINX
00bEMOB 1aHHBIX B DT
nepe.l BU3yain3amnuen.
Oco0eHHOCTH pa3HBIX
BUJIOB IMarpaMM U UX
UCTIOJTb30BaHUA.
[locTpoenue quarpamMm B

LibreOffice Calc ¢ nomorsro

MacTepa.

CronbyaTas, TEeHTOYHAas,
KpyroBasi Juarpammel,
rpaduk.

JlnarpamMmbl B sUeKax —
CIIAPKJIANHBI.

Jpyrue tTvnel 1uarpaMmm:

e PackpsiBaeT
CMBICJI U3y4aeMbIX
TTOHSITHM.

e OrmpenenseT 1eb
BU3yaJIM3aLUH
JTAHHBIX.

e BriOupaeru
UCIIONB3YET PyHKIINMHU
OT nnsa 06paboTku
JTAHHBIX TIepe]l
BHU3yaIn3alUEN.

o Ilonumaer
pasiuyuve THUIIOB
Jauarpamm u
IPaMOTHO




e CronO1bl U TUHUU BBIOUpAET
e bupxesas MOAXOJAIIYIO B
JuarpaMmma 3aBUCHUMOCTHU OT
e OOnacte e
e Tly3bIpbKOBAS BHU3YyAJIN3aLUU.
JarpaMMamu e CrpouTt
e CeruaTas JMarpaMMbl B
JauarpaMma. LibreOffice Calc ¢
MIOMOIIIBIO MACTEPA B
COOTBETCTBHUH C
BBIOPAHHBIM THUIIOM
Ha OCHOBE
00paboTaHHBIX
JTaHHBIX.
e IIpoBoauT nepBuYHBIN
aHaJIu3 JaHHBIX HA
OCHOBE BU3YyaJIM3al1H.
Bo3moxHbie MonenupoBanue e  PackpreiBaeT cMbICI
HaIlpaBJICHUS dKCTIEpUMEHTA TIpU paboTe M3Y4aeMbIX OHATHUH.
VCCIICAOBAaHUM. | HAJl UHAUBUAYAJIbHBIM o Iloscuser
OTKpBbIThIE npoekToM. Mcnonb3oBaHue HaIlpaBJICHUS
nanusie. Dopmat | QyHKIMI: UCCIIEI0BAHUM.
CSV (1 1ac) CIIVUMEXY() u Hcnonwp3yer maru
CIIVIMEXAY.IB() mist MacTepa reHepalum

TIOJTYYICHHS MOJICTH JTAHHBIX
IEJIBIX CITYYaiiHBIX YMCEIT B
OIPEICTIEHHOM

JAana3oHe.
Hcnons3oBanue ¢ yHKIHII:
CJHUC() u CJTYNC.JAB()
JUTS TIOJTYYCHUS CITydaiHbIX
yycen B quanaszone ot 0 1o
1.

OTKpBITHIC TaHHBIC B CETH
HNurtepuer. ®opmar CSV.

CIIyYaWHBIX YUCEIT IS
MOJIYYEHUS
HEOOXOINUMOTO
pacrpeaeieHus.

e  [lonumaer paznuune
MHCTPYMEHTOB
IE€HEepalu CIIy4YalHbIX
4uCcel U I0Ka3bIBACT
MpaBUIIBHOCTH BIOOpA
JUIS MOICTIUPOBAHUS
AKCIEPUMEHTA MPU
MPOBEACHUU
UCCIIEI0BAHUS.

e  OcymecTBisieT MOUCK
OTKPBITHIX JAHHBIX B CETH

e llHTEepHAaT.




O6paboTka
MacCCHBOB JaHHbIX
B 9JICKTPOHHBIX
tabmuiax (1 gac)

Hcnonb3oBanue pyHKIui
OT nnst 06paboTku
OOJIBIINX MACCHBOB
JIAHHBIX.

Maccusb! 7aHHBIX B OT.
OnHoMepHBIE U
JIBYMEPHBIE MaCCHBBI.
Tune! TaHHBIX, pE3yIbTAT
pabotel. OyHKIMSA
HAVMEHBIINIA
(HAMBOJIBIIN).
ITosneMeHTHOE CI0KEHHE,
BBIUUTAHUEC, YMHOKCHHUE U
JIeJICHUE DJIEMEHTOB JABYX
MAacCCHBOB.

Pemienne npuxiaaHbx
3a/1a4 BHIOOPOYHOTO
CYMMHUPOBAHUSI C
HCIIOIb30BaHUEM MaCCHBOB.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHHA.
Ilonumaer pasnuuue B
NpUMEHEHUHU GOPMYI K
JIMAIIa30Hy SYEEK U
npuMeHeHUH GopMya K
MacCHBY JaHHBIX.
IIpumenser
BBIYMCIIMTEIIbHBIE
(GYHKIIMU K MaccUBam
JAHHBIX JJ151 TOBBIIICHUS
3 PEKTUBHOCTH pPEIICHUS
MPUKJIAHBIX 3324
aHaJIu3a JaHHBIX.
Pemaet 3agaun
MIO3JIEMEHTHOTO
CJIOKEHHSI, BBIYUTAHUS,
YMHOEHUS U JEICHUS
JIBYX MacCHBOB.
[TpumenenuemM QyHKIUH
00pabOTKH MACCUBOB.




O6paboTka
JaHHBIX B (ailnax
dbopmarta CSV
(1 gac)

[IpencraBneHue JaHHBIX B
dbopmate CSV.
Coxpanenue nanibpix T
LibreOffice Calc B
dbopmate CSV.
Hcnons3oBanue

pPAa3JIUYHBIX PA3AECIUTEIICH.

O0bEM mamsaTH Qailion
dbopmata CSV.
JlocTOMHCTBA U
HeA0CTaTKU (ansoB,
NPEICTABICHHBIX B
dbopmate CSV.
[IpakTuueckas padbora no
npeoOpa30BaHUIO JTAHHBIX
B ¢popmar CSV.
CpaBHUTENHHBIN aHATTN3
3aHUMaeMOoTro 00bEMa
NaMSATH IPA XpPAaHCHUH B
TaOJIMIHOM M TEKCTOBOM
dbopmarax.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHHA.

[IpeoOpazyer
TEKCTOBBIN (aiii B
dopmar,
oOpabateiBaemblii O T, u
Ha00O0POT.

[Tonumaet o6nacThb
NPUMEHEHUS U
JIOCTOMHCTBA (hopmaTa
CSV nnst coxpaneHus u
nepenayu JaHHbIX.

IIpaBriibHO
pacrnakoBbIBaeT (aiibl
dbopmata CSV s
MOCJICYIONIET0 aHaIN3a
nanHbix B OT.




Koppemaunonsslii
ananu3 (1 gac)

CyTb 1 Ha3HAUYEHUE
KOPPEJSILIMOHHOTO
aHaM3a.

Kos¢ppunment
Koppeysiuuu. M3menenue
YHUCJIOBOTO 3HAYEHUS
ko3¢ puLmeHTa
KOppEJSLUU PU
pPAa3JIUYHOUN CTEEHU
3aBUCHUMOCTH
UCCIIe1yEMBIX JaHHBIX.
KauectBeHnHas onenka
3HaueHuU KorpuimeHTa
KOppEJSLUY 10 [IKaJe
Yennoka. AHAINU3 TaHHBIX
C UCIOJIb30BaHUEM
dbynkuuun KOPPEJI B OT
LibreOffice Calc.
[TocTpoenue rpaduxa

paccesiHus. JInHuA Tpenaa.

Pa36poc manHbIX
OTHOCHUTEJIBHO JINHUU
TpEeHa.

Mesnto JlaHHEbIE.
Cratucrtuka. Koppensauus
JJ1s1 TIOCTPOCHUS
KOPPEISAIMOHHON
MaTpHIIBI.

Pemenune npukitagaex
3aj71a4 aHajiM3a JaHHBIX Ha
OIPEJICIICHUE PSIMOU WU
00paTHOI 3aBUCHUMOCTEH
10 3HAYEHUIO
koddunmeHTa
KOPPEJSLUU.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHHA.

IloHumaer pasHuny
MEXK1Yy IPUYUHHO-
CJICICTBEHHOM CBS3bIO U
KOPPEJSIUUEN TAHHBIX.

[Tonumaet
HEO0OXOAUMOCTh
MCTIOJIb30BaHUS
KOPPEISLMOHHOTO
aHam3a 0OJIBIITNX
JIAaHHBIX B KAUECTBE
MHCTPYMEHTA
MCCIICIOBAHMS.

Bnaneer HaBpikamu
WCIIOIb30BaHUS (PYyHKIIHMA
9T LibreOffice Calc ms
BBIUMCIICHUS
koddduLmeHTa
KOppENSALH, TOCTPOCHUS
rpaduka paccerBaHusl.

Crpour
KOPPEISLMOHHYIO
MAaTPHUILYy C TOMOIIbIO
MeHIO JlaHHBIE.
CraTtucTuka.
Koppemsiuus.

[IpoBoauT ananmm3
KOPPEJISIIMOHHOM
MAaTPHUIIbI, UCTIONb3YS
YCJIOBHOE
dbopmatupoBanue.




BoccranoBnenue
3aBUCUMOCTEN
(1 gac)

3ajada BOCCTAaHOBJIEHUS
AHATUTUYECKON
3aBUCHMOCTH I10
OT/ECJIbHBIM 3HAYCHHUSIM.
HNuTepnonsaunoHHbINd
MIOJIMHOM,
WHTEPIOJISUOHHbBIC
KO3 (HULIUEHTHL.
DKCTpaInosus.
CrnaxxuBanue. Merton
HAaUMEHBIIINX KBAJPATOB.
[TocTpoenue nommHOMA
Jlarpanxa. [Toctpoenue
JIMHUU TPEHAA.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHHA.

OOBsICHSIET CYTh
mporecca
BOCCTaHOBJICHUS
3aBUCUMOCTEN.

Bianeer HaBpIKamu
UCIOJIb30BaHUs PyHKIUN
AIIEKTPOHHBIX TAOIHIL JIs
MIOCTPOEHUS
MTOJIMHOMHAJIBHBIX
TPEHIOB, BEIBOJA
Koa¢duLmeHTa
J€TEpPMUHALIMN U

Koa(b(bHuHeHT YpaBHCHHU MOJIUHOMA.
JeTEPMUHAITUH.
ba3el mjaHHBIX B Cozpnanue BJ1 B OT: e  PackphIBaeT CMbICI
3JIEKTPOHHBIX CTPYKTypa TaOJIuIIbI, M3y4aeMbIX TTOHSITHUH.

Tabsuiax (2 yaca)

3aIIMCH, IT0JISI, THII MOJIA,
uMs BJ1. Croco6b1
3al0JHEHUS U
pEIaKTUPOBAHUS TaHHBIX.
Hcnons3oBanue Gpopmbl
Ju1s1 3anojiHeHus b/1.
CopTupoBKa 3anucen.
D opMUPOBaHUE 3AITPOCOB
Ha BBIOOPKY JIaHHBIX.
OUIbTp.
Ilouck u 3aMeHa HaHHBIX.
Oyukuuss BIIP — mouck
2JIEMEHTOB B TaOJIMIIE UJIH
JMana3oHe MO CTPOKaM.
CBoHbI€ TaOJIHIIBL.
[IpenmyiecTBa CBOAHBIX
Tabsumil mpu paboTe ¢
0OonBIIMMHU 00BEMaMU
JIAHHBIX. AJITOPUTM
CO3JIaHHUS CBOJIHOM
tabinikl. Pemenue 3amay Ha
CO3JaHH€E CBOIHBIX TaOJIUI]

s bJI.

Pa3pabateiBaer
CTPYKTYpY TaOJIuIL JIst
MOCTPOECHUS Oa3bl
JTAHHBIX B DJIEKTPOHHBIX
TabJIMIax.

Brnaneet HaBbikaMu
UCIOJIb30BaHUs (DYHKITHI
AIIEKTPOHHBIX TAOJIHUIL O
paboTe ¢ mpocTeHIIeH
peSIUOHHOMN O6a3oi
JTAHHBIX.

OcymiecTBisieT
COPTHUPOBKY 3aIuceit 6e3
MOTEepH JaHHBIX.

IIpaBunsHO hopmupyer
3ammpoChl Ha BIOOPKY
JTAHHBIX B
COOTBETCTBHH C
MTOCTaBJICHHOM 3a/1a4€H.
OcymiecTBisieT MOUCK
U arperupoBaHUe JAHHBIX
C TMOMOIBK (PYyHKIUU
BIIP.
[Tonnmaer
MPAKTUIECCKYTO
3HAYUMOCTH CBOJHBIX




TaOJINII, CO3TaHHBIX
cpeactBamu OT.

Pazgea 2.

HHTennekTyaJbHblid aHa U3 TaHHBIX (8 4acoB)

Breneunue. 3agaun
aHaJn3a JTaHHBIX

Hayxka o naHsbIX.
Hanpasnenus Data

PackpeiBaeT cMbICII
M3y4aeMbIX TTOHATHUA.

(1 gac) Science. e [loHuMaeT MPUYKHBI
BocTtpeboBanHOCTh BocTpeboBanHOoCTH Data
cnernuanucToB Data Science.

Science. Ilenb 1 OCHOBHBIE e  [IpaBunbpHO Ha3bIBAET
STaIlbl aHAJIN3a TaHHBIX. WUCTOYHUKH TCHEepaIuu
AHanus, 0o0NBIINX 00BEMOB
IIPOTHO3MPOBAHHE, JTAHHBIX B COBPEMEHHOM
BBIPa0OTKA PEKOMEH AU MHUpe.
Ha TIPUMEpax periacMbIX e  Brnaxeer noHumanuem
3aia4. Mcnonb3oBanue IEJTU U 3aJ1a4, PeIIaeMbIX
OMOINOTEK S3bIKA C TIOMOIIIbIO aHAJTKU3a
IPOrPaMMHUPOBAHHSI JTAHHBIX.
Python B kauecTBe e I'pamoTHO
WHCTPYMEHTOB aHaIM3a UMITIOPTHPYET
JTAHHBIX. OMOINOTEKY U
HNmnioptupoBanue OTAENBHYIO QYHKIUIO U3
OUOJIMOTEKH U OTICITBHOMN OnOINOTEKN SA3bIKA
byHKIIY 13 OUOINOTeKH [IPOTPaMMHUPOBaHUA
SI3bIKA MPOTPAMMHUPOBAHUSI Python.
Python.
IloaroroBka Mamuao4yutaeMbie ° PackpsiBaeT cMbICT

nauHbiX (1 gac) | popmarThel JaHHBIX. H3y4aeMbIX TTOHATHUH.
YenmoBekounTacMbie e [lonumaer
dopmatsl nanHbIX. ChIpbIe HEOOXOTUMOCTh
nanubie. Data set (Habop IIPEIBAPUTEIBHON
naHHbIX ). McTouHUKN 00pabOTKH TaHHBIX
maHHbBIX. HeoOX0auMocCTh ° Bnaneer noHnManueM

NEePBUYHON 00paObOTKH U
CTPYKTYPH3AILIUH ChIPBIX
naHHbIX. Hanbosee yacto
BCTpPEUAIOIIHUECS OIIMOKHY B
CBIPBIX TAHHBIX U
HEKOTOPBbIE CIIOCOOBI MX
ycTpaHeHust. MeTo bl
00pabOTKH CTPOKOBBIX
JTAHHBIX B SI3BIKE
IPOTPaMMHUPOBAHUS

Ha0oOpa BO3MOXHBIX
OIHOOK Y MPUYUH UX
BO3HUKHOBEHUS.

[TpumensieT MeToIbI
00pabOTKHU CTPOK SI3bIKA
pOrpaMMHUPOBAHUS
Python, ncrione3zyet
HaBbIK OTJIAJKH
porpamm.




Python.

Cpena Jupyter [Tpoext Jupyter. OcHoBHOE e  PackpbIBaeT CMbICI
Notebook (1 wac) | Ha3HaYeHHE POCKTA U3y4aeMbIX TOHSATHUH.
Jupyter. Jupyter Notebook e lcnonp3yer cpeny
u Jupyter Lab. YcraHoBka Jupyter Notebook mis
Jupyter ¢ momorbio CO3JIaHMs,
MEHEKepa MakeToB Pip. PEIaKTUPOBAHMS
Coznanue u coxpaHEeHHE OTJIaJIKU ITpOTrpaMM Ha
0J10KHOTa B (hopMare A3BIKE
ipynb. OcHoBHBIC IpOTpaMMHUPOBAHH
KOMITOHCHTBI OKHA. Python.
KonoBbie 1 TEKCTOBEIE o  Ilonumaer, Kak
queiiki. PeskiMEL CO3/1aTh ¥ COXPaHUTh
PCHAKTUPOBAHUS 1 OJ0KHOT B cpezie Jupiter
BBINIOJIHEHMS. TeKkcTOBas Notebook.
pasmetka Markdown. e Bnaneer
BO3MOXHOCTSIMHU
TEKCTOBOU Pa3METKU
Markdown.
e lcnone3yer
TEKCTOBBIE U KOJIOBbIE
STYEHKU JUTS CO3/IaHus,
pEeIaKTUPOBAHUS U
BBITIOJTHEHMS.
[TaxeT Pandas bubnuoreka aJig aHanuza e  PackpbiBaet cMbICH
(1 gac) naHHBIX Pandas. M3y4aeMbIX TOHATHM.

YcraHnoBka OMOIMOTEKH
Pandas u3 6110kHOTA.
CtpykTypa JaHHBIX Series.
ApudmeTrueckue
oIeparyu, JOCTYII K
OTJICIIBHBIM 3JICMCHTaM 1
cpe3bl B Series. Series kak
cioBapb B Python.
Crioco6bl co3ganus
o0BeKkTOB Series. SIBHbIC 1
HESIBHBIC WHJICKCHI.
CtpykTypa JaHHBIX
DataFrame. Yrenune n
3anuch hanaoB hopmaTa
.CSV. Komausl
POCMOTpA MEPBBIX HITH
HOCJICTHAX CTPOK
CUMTaHHOTO (aiina.

[IpaBuiibHO
onpenenseT O0bEKThI
Series u DataFrame.

Bnaneetr komangamMu
CO3/1aHHsI 0OBEKTOB
Series u DataFrame.

[loHnmaer pasHuny
MEXy SBHOW U HESIBHOU
WHJICKCAIIUIMH.

CaMOoCTOsITEIbHO
MPUMEHSIET KOMaHIbI JJIs1
cO31aHUsA OOBEKTOB
Series n DataFrame.

[IpaBuiIbHO
HCIIOJNIb3YET KOMAHIbI J1JIS
CO3JaHU OOBEKTOB
Series u DataFrame npu
pElIeHNH 3a/1a4 aHan3a




JTAHHBIX.

CTaTUCTHYECKHE
XapaKTePUCTUKU
naHHbIX (1 gac)

Hcnons30BaHue METOIOB K
snementam DataFrame.
Br16opka no ycinoButo B
cT0JIOIaX 0OBEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMmmupoBaHuE 3HAUEHU,
ONPEACIICHUE
MHHHMAJIBLHOTO U
MaKCHMaJIbHOT'O 3HAYCHUH,
MMOJACUYET KOJIMYECTBA
3HAYEHU 00BEKTOB Series
u DataFrame. Cratucruka
C IOMOUIBIO (PYHKIIUU

describe().

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHH.

IIpaBuiibHO
IIPUMEHSET METOBI K
anemeHnTam DataFrame.

CaMocCTOATEIBHO
bopMUpyeT KOMaHAbI 15
arperupoBaHus JaHHBIX.

IIpoBOAUT IEPBUYHBIN
aHaJIN3 JAHHBIX Ha
OCHOBE METO/I0B
OIMCATEIIbHOU
CTaTUCTUKHU.

Busyanuzanus u
npeobpa3oBaHue
naHHbBIX (2 yaca)

Busyanuzanus 1aHHbIX C
nomorisio Matplotlib.
Bunel rpadukoB u
GYHKIMY 1J1 UX
MOCTPOEHHUS C IOMOIIIBIO
Matplotlib. Hacrpoiika
rpadukoB. CoxpaneHue
KapTUHKH.
[lepedopmaTupoBanue
JAHHBIX: OYHCTKA,
npeoOpa3oBaHue, CIUSHUE.
Kareropuanbsubsie u
qucJIOBbIe JaHHbIC. [lonck
MPOIYIIEHHBIX 3HAYCHUH.
Mertonbl 00paboTKH
MPOIYIIEHHBIX 3HAYCHUH.
OuibTpanus JaHHBIX.
MacmrabupoBanue
naHHBIX. BeiOopka

PackpbIBaeT cMBICI
U3y4aeMbIX TIOHSITHM.

[TpaBuiIbHO BBIOMpACT
BUJI rpaduka il
pElIeHHs TTOCTABIIEHHOMN
3a/1au.

CaMocToATeIHO
HACTpauBaeT
OTOOpakeHHUE Ha
rpaduke, UCIOJIb3Ys
BO3MOXHOCTH
oubanorexku Matplotlib.

[IpaBWIBLHO COXpAHSAET
MOJTy4YE€HHOE
n300pakeHue.

Ocy1iecTBIsSET aHATU3
JTAHHBIX HA OCHOBE
MTOJTy4YECHHOU
BU3YaIU3aIUH.




CTPOK/CTOJIOIIOB MO
3aJIaHHBIM KPUTEPHUSIM.

IIpaBuiibHO
ornpeaesnser
KaTeropuasbHble U
YHCIJIOBbIE JaHHBIE.

IIpaBuinbHO HAXOAUT
KOJIMYECTBO
MPOIYIICHHBIX SYEEK.

CamocTosATENBHO
BbIOMpAET METOJI U
UCIIOJIb3YET €ro JJIs
o0paboTku
MPOIYIIEHHBIX 3HAYEHUH.

Hcnons3zyet
BO3MOXHOCTH
MacIITaOUPOBAHUS
JTAHHBIX.

IIpaBriIbHO
OCYIIECTBIISIET BEIOOPKY
CTPOK/CTOJIOIIOB 10
3aJIaHHBIM KPUTEPUSIM.

NuauBuayanbHbId
npoekT (1 yac)

[TpoBeseHue pa3Be0YHOTO
aHaJM3a U BU3YaJlU3aliu
©0JIBIIIOTO MacCcHuBa
JTaHHBIX C TIOMOIIBIO
oubarorexu Pandas
Bo3moskHocTer Matplotlib
IS BU3YaIH3alii
pesyJbTara.

CamMocTOsTETHFHO
MIPOBOJTUT
MIpeIBaPUTEIIbHBIN
aHaJIU3 JIAHHBIX C
IMIOMOIIBI0 OMOIMOTEKH
Pandas.

Hcnonsiyet
Bo3moskaocTr Matplotlib
JUISL BU3yJTM3allAH
pe3yJbTara.

[IpaBuiibHO
oopMIIseT pe3yabTaThI
MPOBEIEHHOTO aHAIIN3a U
bopMyTHpyeT BHIBOIBI.

Pa3nen 3. AaropuTmMbl 06padoTKH CUMBOJIbHOI HH(popmaun (12 yacoB)




ANTOpUTMBI
00paboTku
TEKCTOBBIX
naHHbIX (1 gac)

3ameHa MOBTOPSIOIIMNXCS

cuMmBoJIOB. Meton replace.

ITouck MakcuMaJIbHOM U
MHWHUMAaJIbHOM MOJICTPOKHU
cuMBOJIOB. Ilonck
MaKCHUMaJbHOI'O
KOJIMYECTBA UAYIIUX
MOJPSAJ] CUMBOJIOB.

e PackpbIBaeT CMBICII
M3y4aeMbIX TTOHATHHA.
e Biianeer
pa30ueHueM CTPOKH
o npodenam Uiu
JIPYTUM CHUMBOJIaM. ®
IIpaBunbHO
ONpeENseT
MaKCHMAaJIbHOE U
MHHUMAJIBHOE YUCIIO
WYX TOAPSIT
CHMBOJIOB B CTPOKE,
COOTBETCTBYIOIINX
HEKOTOPOMY
YCIIOBHIO. ®
OcyniecTBisieT MOUCK
KOJINYECTBA UAYIIHUX
MOJPSiJT CUMBOJIOB,
Cpeau KOTOPBIX HET
yKa3aHHBIX CUMBOJIOB
WJIY LIETIOYKHU
CHUMBOJIOB. @
[TpaBuiibHO
OCYILIECTBIIET ITOUCK
ITOBTOPSIOLIUXCS
LIETIOYEK U3 BYX,
TPEX CUMBOJIOB. ®
[loHnmaer otnuuune B
IIOMCKE
MAaKCHMAaJIbHOI'O U
MHHUMAJIBHOTO
KOJINYECTBA
CHUMBOJIOB, CpeauU
KOTOPBIX YKa3aHHBIN
CHUMBOJI BCTPEUYAETCS
N-€ KOJIMYECTBO Pa3




AHnanus
TEKCTOBBIX
JTAHHBIX.
JIlnHamu4aeckuu
noaxon (1 gac)

JltmHa camMol JJIMHHOU
MOJILIETTOYKH CUMBOJIOB.
JInHaMHUYECKHAMN TTOIXO.
Konoas tabmuma ASCII
char u ord. MakcumainbHoe
1 MUHUMAJIbHOE
KOJIMYECTBO UMYX
OAPSJ CUMBOJIOB, 3a
VICKIIIOYCHUEM YKa3aHHOMU
ITOJICTPOKHU.

e  PackpbIBaeT CMbICII
W3Y4aeMbIX TOHATHUH.

e IIpaBribHO
OCYUIECTBIIIET CDABHEHHE
NOAPSAT UAYLIUX
CUMBOJIOB B CTPOKE
JAHHBIX.

e  Bianeer meronom
nepedopa JIEeMEHTOB ISt
CPaBHEHHUSI COCETHUX.

e  OcymecTBisieT HOUCK
MOACTPOKH, CUMBOJIBI
KOTOPOM PacrioNOKEHbI B
an(paBUTHOM WU
oOpaTHOM a(h)aBUTHOM
MOPSIZIKE.

e [IpaBmibHO
OCYLIECTBIISIET OUCK
LEMOYEK U3 ABYX, TPEX
CHMBOJIOB IIyTEM
nepebopa 3JIEMEHTOB.

Meton nByx
yKazaTenen s
ctpok (1 gac)

AHaJIN3 CTPOK HA HAJTUYHUE
HMCKOMOM MOJICTPOKH.
Merton nByX yKa3aTeyeHu.
[Touck moacTpoku,
OTPAHUYCHHOM
yYKa3aHHBIMU CUMBOJIAMH.

e  PackpnIBaeT CMbICI
M3Y4aeMbIX TOHATHUH.

e Braneer MeTosioM
JBYX yKazaTenen s
TONUCKA YKA3aHHOU
MOJCTPOKH.

o [lpaBuibHO
OCYULIECTBIISIET OUCK
MaKCUMAJIbHOTO U
MUHHMAaJIbHOTO 3HAYEHU
MOAIIOCIIEI0OBATEIBHOCTH
C YKa3aHHOU
KOMOUWHAIMEeH CUMBOJIOB
METOJOM JIBYX
yKa3aTeJeu.




Amnanus
TEKCTOBBIX
¢aiinos.
YacToTHBIN
cioBapsb (1 gac)

MHO0X€eCTBO KaK CTpyKTypa
naHHbIX. COpTHPOBKA
MHOkecTBa. Dopmyna
BKJIFOYEHHU I U UCKITFOYCHUH
JUISl IBYX MHOKECTB.
Merton count. HacToTHbIN
CJIOBapb.

e  PackpnIBaeT CMbICII
M3y4aeMbIX TTOHATHHA.

e  Buaneer ¢popmynoit
BKJIFOYCHUH U
UCKJIFOUEHUH JIJ1s1 paOOThI
C ABYMSI MHOYKECTBaMHU.

e IIpaBWIBHO CTPOUT
YaCTOTHBIM CIIOBAPh IS
J1000M CTPOKU CUMBOJIOB.

I'enepanus cios
3a1aHHOTO
andaswura (1 gac)

I'enepanus Bcex
BO3MOJKHBIX CJIOB
3aJ1aHHOT0 Habopa OYKB.
[TepeGopHbIii aNTOPUTM.
BnoxeHHBIE ITUKITBL.
Monyns intertools
¢Gyukuuu product

e  PackpsIBaeT CMbICII
M3Y4YaeMbIX OHATHUH.

e Bianeer MeTooM
reHepaluu BceX
BO3MOXHBIX OYKB B
3aJlaHHOM Habope.

e [IpaBribHO
UCIIOJIb3YET MepeOOpHBIi
aNrOpUTM ISt
ONpEIENIEHUS KOJTUYECTBA
CJIOB, KOTOPBIE MOKHO
IIOCTPOUTH U3 YKA3aHHOT'O
KOJIMYECTBA CUMBOJIOB
IIPU HAJIUYUU YCIOBHM.

o [lpaBuibHO
UCTIOJIB3YET (PYHKINIO
product mozy:s intertools
JUIsl TEHEpauuu
CUMBOJIOB.

I'enepanms Bcex
CJIOB,
YIIOBJIETBOPSIIO
L1 X YCIIOBHIO
(1 gac)

ITepectanoBKU OYKB B
3aJJaHHOM CJI0B€. MO1yJib
intertools, ¢pyHkms
permutations. Hanmuwue u
OTCYTCTBHE CUMBOJIA B
CJIOBE.

e  PackpriBaeT cMbICT
M3y4aeMbIX TOHATHIA.

o [loHnmaer OTJINYHE
COYETAaHUM  YKa3aHHBIX
CHMBOJIOB OT BO3MOXHBIX
IIEPECTaHOBOK.

o IlpaBmibHO
UCIIOJIb3yeT (PYHKITHIO
permutations Momysst
intertools s
rE€Hepaluu CUMBOJIOB.




O6paboTka
EJIOYNCIICHHBIX
JAHHBIX:
npaktukyM (1 gac)

LlenmouuncneHHbIC JaHHBIE.
CuutsiBanue u3 Qaina.
O6paboTka IeMEHTOB
MmaccuBa. Beibopka
AJIEMEHTOB MAacCHBa B
COOTBETCTBHH C 33JaHHBIM
ycioBueM. OnpeneneHue
MaKCHUMaJIbHOTO U
MUHUMAIIEHOTO Cpeu
OTOOpPAaHHBIX YUCEN.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHH.

OcymecTBisieT
oOpaleHue K JaHHbIM
¢aiina B popmare .txt.

IIpaBuiibHO
UCIIOb3YET ONepalun
L[EJIOYMCIIEHHOT O
JEJEHUS IS
ONPEIEIICHUS] JETUMOCTH
Ha yKa3aHHOE YHCIIO.

[ToHnmaet npuHIUN
COCTaBJIEHUSI CIIOKHBIX
YCIIOBUM.

YHucnoseie
aBToMaThl (1 yac)

AHanu3 YUCIOBBIX
aJITOPUTMOB.
Ucnonb3oBanue GpyHKIMMA
JUTSI IPEJICTABIICHUS YUCE
B Pa3JIMYHBIX CUCTEMaX
cuucieHus. Pemenne
3a/1a4 Ha 00paboTKy
HATypaJIbHBIX YUCEI
YHCIIOBBIMU aBTOMaTaMU
Ha SI3BIKE
IPOrpPaMMUPOBAHHUS

Python

PackpsiBaeT cMBICIT
U3y4acMbIX TOHSATHUH.

IIpaBuiIbHO
UCTIONB3YeT GyHKImuU bin,
int.

Ocy1ecTBiseT aHATN3
aJITOPUTMOB PabOTHI
YHCIIOBBIX aBTOMATOB.

Brnaneet metomamu
peleHus 3a1a4 Ha
aHaJIN3 YHCIOBBIX
aJITOPUTMOB.




Perynsapusie
BeIpakeHus (3
yaca)

3nakomcTBO ¢ PB. O0miue
MPUHIUITBI UCTIOIb30BaHUS
PB. Monayins re a3pika
IpOrpaMMHUPOBaHUS
Python. OcHoBEI
cuHTakcuca. 111abnoHEl.
Yka3aHue KoJmuecTBa
nnosropenuil. [Ipumepsl
HCITOIb30BaHHSL.

Monaudukanus TeKCTOBBIX
JIAaHHBIX C UCIHOJIb30BAHUEM
PB. OuucTtka naHHBIX.
Paznenenue nanHbIX HA
OTJIEJILHBIE CTOJIOIIBI.
Ilouck u 3ameHa ¢
nomMouipto PB. @yHkinu
search, fullmatch moxysns
re.

Hcnionp3oBanue
PETYJISIPHBIX BbIPaKEHUI
JUTSI TIOMCKA M 3aMEHBI
JTAHHBIX C TIOMOIILIO

Cpe,ZICTB 0(1)I/ICHOI‘O IIaKcTa
LibreOffice.

PackpriBaeT cMbICI
M3y4aeMbIX TTOHATHHA.

[ToHuMaeT npuHIUIIBI
CO3/1aHUS U
rcnosnb3oBanus PB.

OcymiecTBisieT IOUCK
10 YCJIOBHIO C
rcnosnb3oBanuem PB.

IIpaBuiibHO
rcnonb3yet PB s
OYMCTKH JaHHBIX.

OcymecTBisieT
pas3eiieHue JaHHbIX Ha
OTJICNIbHBIE CTOJIOLIBI.

IIpaBuiibHO
rcnonb3yet PB s
MOUCKA Y 3aMEHBI
JTaHHBIX.

Pemenue 3a1au Ha
mudposanue (1
4ac)

Kpunrorpadus.
[Iudporanue u
nemudposanue. [Hudps
nojactaHoBku. [1Inudp
Lle3aps, cxema
muGpPOBaHUSL.

PackpsiBaeT cMbICT
W3y4aeMbIX TOHATHUA.

[IpaBuiibHO
UCIIONIBb3YET
BO3MOKHOCTH SI3bIKa
IpOrpaMMHUpPOBAHUS

Python mst mudpoBanus
nH(pOpMaInu.
Bnaneer
MPOCTHIMU
METOIaMH
mudpoBaHUs U
e poBaHUS
nH(opMauu.

Pa3nen 4. Yucaennnie MeToanbl (5 yacon)




IIpakTukyM 1o

[Torpemnocte

PackpbiBaeT cMbICI

PELICHUIO BbIUKCIEHUN. ICTOUYHNKHN M3y4aeMbIX TTOHATHH.
YpPaBHECHUU B IOrPELIHOCTEN IIPU o [loHumaer npuyHHBI
3JIEKTPOHHBIX KOMIBIOTEPHBIX BO3HUKHOBEHHUS
Tabnuuax BBIUHCIEHUAX. MeToauka IIOIPELIHOCTH
(1 gac) peleHns ypaBHEHUH C BBIYMCIICHU.
VICIIOJIb30BaHUEM e Braneer
TaOJIMYHOTO TPOLIECCOPA. rpauuecKuM MEeTO10M
Pemenune nmuHerHbIxX pelIeHUs] ypaBHEHUM.
ypaBHEeHUH. MeTox o [lIpaBuibHO
npubmxkenuil. I[logdop UCIIONIB3YET
rapamMerpa. NpUOKEHHBIN METO/T
peLIEHUs] ypaBHEHUH C
MIOMOIIBIO BO3MOKHOCTEHN
OT.
Pemenne CrpykTypupoBaHue e  PackphIBaeT CMbICI
(bHMHAHCOBBIX uHdopmauu M3y4aeMbIX TTOHSATHI.
3a7a4 B (bHMHAHCOBOTO XapaKTepa o e  OcCyLIECTBISIET TOUCK
AJIEKTPOHHBIX LIEHAX U ACCOPTUMEHTE IIPH OTKPBITON MH(pOpMaITU

tabimnax (1 gac)

BBIOOpE TOBAPOB U YCIIYT.
CpaBHeHHE BapUaHTOB
pacxoa0B U T10XOH0B.
JIMYHBIN M ceMEeHHBIN
oromxket. Pacu€r u yrata
HaJIOTI'OB.

(UHAHCOBOTO XapaKTepa
B cetu MHTEpHeT.
Brnaneet HaBbiKaMu
CTPYKTYpHU3allUU
(dbuHaHCOBOM
nHpopMaIum.
[TpaBuIBLHO IPOBOAUT
CpPaBHUTEJIbHBIN aHAIU3
Pa3TUYHBIX
(MHAHCOBBIX
MPOYKTOB, BKITFOUAs
OaHKOBCKHE YCIIYTH.

UccnenoBanue
rpaduKoB
byHKIMI B
TIOJISIPHBIX
KOOpJMHATaX
(1 ygac)

[TocTpoenue rpadgukos
(GyHKITUH B TIOJIAPHBIX
KOOpJIMHATAX.
Odopmiienue rpaduka B
OT. UccnenoBanue
U3MeHeHus rpaduka B
3aBUCUMOCTH OT
KOJIMYECTBA BHIOPAHHBIX
3HaueHui. MccnenoBanue
noBejieHus rpaduka B
3aBUCUMOCTHU OT 3HAUEHUM
K03 PUIUEHTOB.

PackpeiBaeT cMmbich
M3y4aeMbIX OHSATHM.
[ToHnmaer
0COOEHHOCTHU MOCTPOCHHUS
rpadukoB GyHKIUN B
MOJISIPHBIX KOOPJIMHATAX.
Bnaneet HaBbIKAMU
HCCIIEIOBATEIILCKOM
NEATEIbHOCTH MPHU
MPOBEACHUU
HKCIIEPUMEHTOB.
[IpaBUIIbHO BBISBISIET
napaMeTphbl, BIUSIONINE




Ha pe3yJbTar.

IIpakTukyM 1o
BBIYHCIICHUIO
JUIUHBI KPUBOU
(1 gac)

Jluckperusanus Kak METOx
ONPEAEICHUS AJIMHBI
xkpusoi. Illar
JIUCKPETU3ALINY.
HccnenoBanue BIUsAHUA
niara JUCKpeTU3aluy Ha
KOHEYHBIN pPe3yibTar.

e  PackpeIBaeT CMbICII
M3y4aeMbIX TTOHATHHA.

e IIpaBribHO
UCIIOJIB3YeT
JUACKPETU3ALUIO IS
BBIYMCIICHUS JIJTUHbI
KpUBOM.

e  Bianeer HaBbIKamMu
VICCIIEI0BATEIILCKOM
NEATEIbHOCTHU MIPU
IIPOBEACHUU
DKCIIEPUMEHTOB.

IIpakTHKyM 11O
BBIUMCJICHUIO
IUIoIaae
dburyp.
Htorossiit
ITPOEKT.

(1 gac)

[Tpubnuxénnoe
BBIUKCIICHUE IJIOIA U
¢burypsl. Meron

JTUCKPETU3ALUU IS
BBIUUCIICHUS TUTOIIA A
¢urypsl. Metoabl
OpSIMOYTOJIBHUKOB U
Tpanenuii.

L PaCKpBIBaeT CMBICJI
HN3Yy4dCMbIX MMOHSTHM.

e [IpaBriIbHO
HCTIOJB3YET
JUCKPETU3ALIUIO JIJIS
BBIYHCJICHHUS TIONIA N
duryp.

° OcymiecTBisieT
BBIUMCJICHUE TIIONIAIN
buryp B OT ¢
HUCIOJIb30BaHHUEM
METOJI0B
NPSIMOYTOJILHUKOB U
Tpaneuui.

° Bnaneer
HaBBIKAMU
HUCCIICIOBATEILCKOM
JIeSITeIIBHOCTH MIPHU
MPOBEICHUH
AKCIIEPUMEHTOB 10
W3MEHEHUIO MTapaMeTPOB
IIPYA BBIYUCIICHUH

wiomaan Guryp.

11kaace

Tematuueckoe nnaHupoBaHue Kypca «lMpakruueckaa nHpopmatuka» 1
yac B Hegento, scero — 34 yaca




Tembl,
PacKpbIBaIOIL
e JaHHBII
pasaeJ
MPOrpamMmal,
H KOJIMYECTBO
4acos,
OTBOJIMMOE Ha
HUX U3y4eHHe

Y4eOHoe cogep:kaHue

OcHOBHBIE BU/bI
NeSTeJILHOCTH
yuyamuxcs Npu u3y4eHnu
TeMbI
(Ha ypoBHe y4eOHBIX
AeHCTBUI)

Pa3nen 1. MoneanpoBanne (9 yacos)

Cpena Scilab ITaker Scilab. Ha3znauenue e  PackpsIBaeT cMBICT
(1 gac) U yCTaHOBKa. BHemHM BUT M3y4aeMbIX OHATHUH.
OKHa IPOrpaMMbIl. 30HBI e  TIOHHUMAET OCHOBHOE
TpoCMOTpa 1 HA3HAYCHME MAKETa
peIaKTHPOBAHHUSI. Scilab.
OCHOBHEIE KOMaHIbI
riiaBHOro MeHro Scilab. * [lpasuipno
Pabora c ¢aiinamu. OCHOBBI HCTOIE3YCT OCHOBHBIC
paboTsl B cpeze Scilab. KOMaH/BL.
° Bnaneetr MexaHU3MOM
paboThl ¢ (aitmamu.
° OcymiecTBisieT
paboty B cpeze Scilab.
Cpena Scilab: [TocTpoeHue TByMEpHBIX e  PackpbIBaeT CMBICI
IIOCTPOCHUE rpadukoB. dynkius plot. M3y4aeMbIX TOHATHU.

rpa¢ukos (1 gac)

[TocTpoenue rpadgukos
HECKOJIbKUX (yHKIIHH B
OJHOW CHUCTEME KOOpIUHAT.
Heckonbko rpadukoB B
OJTHOM TpapIecKoM OKHE.
Odopmiienue rpadguKoB.
[TonspHas cucrema
KOOpJIMHAT.

o [lpaBuibHO
UCIIOIB3YET (PYHKITHIO
plot a1t mocTpoenus
rpaduKoB.

e I'pamortHO
OCYIIECTBIISCT
odopmienue rpadukoB B
cpene Scilab.

° Bnaneer
MOCTPOCHUEM TpaUKOB B
MOJISIPHOM CUCTEME
KOOpJIMHAT.

[Toctpoenue
TPEXMEPHBIX

[TocTpoeHnne TpEXMEPHBIX
rpadukoB. OdbopmiieHne

e  PackpeIBaeT CMbICI
M3y4aeMbIX TOHATHU.




rpadukoB B
cpene Scilab (1
Jac)

TPEXMEPHBIX I'pa(UKOB.
Oynkuuu genfac3d u
eval3dp. ®yukiuu
meshgrid, surf u mesh.
Oynuknuu plot3d2 u

plot3d3. dpyrue dyHkimm.

[ToHnMaeT NpUHLIMIIBI
IIOCTPOCHUS TPEXMEPHBIX
rpauKoB.

IIpaBuiibHO
UCIIOJIb3YET OCHOBHBIE
byHKUMU 115
IIOCTPOEHUS TPEXMEPHBIX
rpauKoB.

OcymecTBisieT
o opmiieHHE
TPEXMEPHBIX IPaUKOB B
COOTBETCTBHH C 3a]1a4YEN.

Cpena Scilab:
peleHue
ypaBHeHu# (1
4ac)

BosmosxxnocTu cpessl Scilab
IS pEIICHHST YPaBHEHHIA.
OmnpenencHue MoJIuHOMA C
nomoripo Gpyukiuu poly.
Pemenue anrebpanyeckux

PackpeiBaeT cMbiCH
M3y4aeMbIX TOHSATHI.

Bnaneer oCHOBHBIMH
BO3MOXHOCTSIMU CPEJIbl
Scilab qns perenus

YPaBHEHUH C TOMOIIIBIO YPaBHEHUM.

dbyHKIIH roots. e [IpaBumibHO
I'paduueckoe penienne UCIIONB3YeT (PYHKIIHIO
3aj1a4u. poly.

o  IloHMMaeT NpUHLMIIBI
rpaduueckoro peneHus
3a/1ay.

MonenupoBanne | TexHoJsorus ° PackpsiBaeT cMbICT

B cpene XCOS
nakera Scilab
(1 gac)

MO/ICTTHPOBAHMS B CPEJIC
Xcos makera Scilab.
bubnuoTteka XCOS.
[TanuTper 610K0B. Cxema
pa3paboTKHu MoJIeTieH B
cpene Xcos. MccnenoBanue
Moenu Aemmudparopa.

M3y4aeMbIX TOHATHU.

Bnaneet Texuosoruen
MOJICTUPOBAHUS B CpEe
Xcos makera Scilab.

[IpaBriIbHO
BOCIIPOU3BOJIUT CXEMY
pa3pabOTKH MOJICIICH B
cpene Xcos.

MonenupoBaHnue
bH3UIeCKUX
Mojeneit (1 gac)

['pacduueckoe
MOJEIUPOBAHUE B CpPEE
Xcos. MonenupoBaHue
AKCIIEPUMEHTA IO
MOJIYYEHHUIO BBIXOJHOTO
CUTHaJa 3aJITaHHOTO BUJA.
Co3znanue Moaenu 1o
anroputrmy. UccnenoBanue
MOJIEJIN.

PackpriBaeT cMmbiCch
M3y4ae€MbIX TOHATHU.

[IpaBuiIbHO
pa3zpabaThIBaeT
(U3UYECKYIO MOJIEIb 1O
aNropuTMy.

Ocy1ecTBIsIeT
UCCIIEI0OBAHUE
MOJTY4YEHHOW MOJIENH.




MonenupoBanue
CUCTEM
ynpasienus (1
Jac)

MonenupoBanue CUCTEM
YIPaBIICHUS B CPEAE
rpaduyeckoro
MozenupoBanust Xcos.
HccnenoBanue moaenen
CHCTEM yIPaBJICHUS.

e  PackpbIBaeT CMbICII
M3Yy4aeMbIX TTOHSITHUH.

e  Brnageer 6ubnuortexoit
cpenabl rpaduyecKoro
MO/IeTMpOBaHus XCOS.

e IIpaBwibHO
noadupaeT OJOKU JJIst
peanu3auuy 3aJaHHOU
MOJIETIH.

e  OcymecTBisieT
UCCJIeI0BaHNE MOJIEIH

yIIpaBJICHUS.

MopenupoBanue | Moaenb nonyasmuu 6e3 ° PackpsiBaeT cMbICT

MOIYJISALUNA OIPAaHUYCHU M. M3y4aeMbIX TTOHATHU.

(1 gac) Uccnenoanue o [lonumaer ornuuue
CTaHIAPTHOTO PEIICHUS B CHUCTEM C MPSIMOH U
cpene Scilab. Monens 00paTHOM CBS3BIO.
MOMYJISILIAU C e  OcymecTBisieT
orpaHu4eHusIMu. Mojaenb HCCJIEJOBaHHUE
DepxIobCTa. CTaHJIAPTHBIX PEIICHUI
HccnenoBanue MOJIEJIEN TTOMYJISIIUM B
CTaHJAPTHOTO PEILICHUS B cpene Scilab.
cpene Scilab.

Coznanune OCHOBHBIE KOMIIOHEHTHI e PackpsiBaeT CMBICIT

rpaguIecKux BU3YaJIbHOT'O TTPUIIOKEHUS M3y4aeMbIX MOHATHUH.

MIPUWIOKEHUM B
cpene
Scilab (1 gac)

cpexast Scilab. I'paduueckoe
okuo. Komananas KHOIIKA.
[TepexnrovaTensb, Gaaxox.
[TocTpoeHue mpocThIX
rpaduyecKuX MojieeH B
cpene Scilab.

e [lonumaer ocHOBHOE
Ha3HAYCHUE BU3yaJIbHbBIX
MIPWIOKEHUU CPEIbI
Scilab.

° Bnaneert
BO3MOKHOCTSIMU CPEIBI
TSt pabOTHI C
rpauuecKkuM OKHOM,
CO3JaHUsI KOMaHIHOU
KHOIIKH, NTEPEKIII0YaTes,
bnaxka.

e  [IpaBWIBHO CTPOUT
poCThie rpadudecKre
moJnenu B cpene Scilab.

Pa3nen 2. Pemenne 3aga4y onTumMu3amnum (8 4acoB)




Pemenue 3agau
ONTHUMU3AIIMHU C
MIOMOILBIO
AJIEKTPOHHBIX
tabnur (1 gac)

HcnonezoBanue OT mis
penieHus 3a1au
ONTUMM3ALUU IS
JUHENHBIX () YHKIUHN.
Onpenenenne MakCUMyMa U
MUHUMYMa C TOMOLIBIO
Pemarens.

Pemenue keiicos,
TPEOYIOIINX ONITUMHU3AIUH.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHHA.

OcymecTBisieT
dbopMupoBanue
OTPaHUYUTEIILHBIX
YCJIOBUM IIPU IIOMCKE
ONTUMAJIBHOTO PELLIECHUS.

IIpaBuiibHO
UCIIOJIBb3YeT
BO3MOXHOCTH Pemarens
B OT LibreOffice Calc
JUIsL ONITUMU3ALAN
pe3yJbrara.

Pemenue 3agau
ONITUMHM3AIAH
(uHAHCOBBIX
nporieccos (1
4ac)

Y4éT U onTUMHU3aLMS
JIMYHBIX U CEMEWHBIX
pacxonoB. Micnons3oBaHue
OT nng ananusa
(MHAHCOBBIX MMOKa3aei C
1IEIbI0 X ONITUMU3AIINH.
Pemennie ¢prHaHCOBBIX
3ajad.

PackpbiBaeT cMbICH
U3y4aeMbIX OHSITH.

Bnageet dynkuusamu
OT nng peuieHus 3aaa4

OITUMHU3ALIIN
(UHAHCOBBIX
MoKa3aTeJieH.
OcymiecTBisieT
aHaiau3 (pUHAHCOBBIX
rokKasareseh ¢
TTOMOIIILIO

BO3MOKHOCTEN DT
LibreOffice Calc.

Pemenue 3anau
OIITUMM3ALIHU B
cpene Scilab

(1 gac)

[Touck nokabHOTO
MUHUMYMa (QYHKITUH OJTHON
nepeMeHHoi B cpeae Scilab.
Oyuknus optim. ITouck
JIOKaJIbHOTO MHHAMYMa
(GYHKIIMY HECKOIBKHUX
nepeMeHHoi B cpene Scilab.
[Torck MuHMMYMa (pYHKIIHH
Pozenbpoxa.

PackpsiBaeT cMbICT
M3y4aeMbIX TOHATHU.

Ocy1iecTBIsieT HOUCK
ONTHUMAIbHOTO PEIICHUS
C TIOMOIIBIO (QYHKIIHH
optim.

[IpaBriIbHO
UCTIOJIb3YyeT (PYHKITUIO
optim muis moucka
MUHUMYMa (QYHKIIAA
HECKOJIbKUX
MEPEMEHHBIX.




OnTuMalibHbII
BBIOOD: 3a7]a4K

Oynknus nenu. Cucrema
OrpaHUYCHUN 3a1a4

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHH.

JIMHENHOTO JIMHEUHOTO e IIpaBuibHO
IIPOrPaMMHUPOBAH | IPOrPaMMHUPOBAHUS. UCIOJIb3YET (PYHKIUIO
us (1 gac) Oyuknus linpro s linpro mist perenwust
peLIEHHU 3a/1a4 JIMHEUHOT O 3a71a4 JINHEUHOTO
IPOrpaMMHUPOBAHUSL. IPOrpaMMHUPOBAHUS.
CrpykTypa u e  (CamocCTOSTENBHO
UCITOJIb30BaHUE. bopMyIUpyeT CUCTEMY
OTpaHUYECHUH IIPU
PELICHUU MPAKTUYECKUX
3a/1au.
OntumanbHbIN OcHOBHas cyTh e PackpsIBaeT CMbICH
BBIOOD: JTUHAMHUYECKOTO M3y4aeMBbIX MOHSITUH.
JTUHAMHUYECKOE IPOrpaMMHUPOBAHUSL. e  Beolgenser 3agauu, 1
nporpammupoBal | [Ipeumyiiectsa u KOTOPBIX TUHAMHYECKOE
ue HEJOCTATKHU. MPOrPaMMHUPOBAHUE
(1 gac) Ncnonwe3oBanue DT miid ABJISICTCS ONTUMAJTBLHBIM
pewmenuns 3a1a4. [Iporpamma BBIOOPOM.
Ha s13pike Python ms e  CaMOCTOSTENBHO
pelIeHus 3a1a4y OCYILIECTBIISIET PELICHUE
JWHAMUYECKOTO 3amad B OT U Ha sA3bIKE
IIPOTPaMMUPOBAHUSL. IIPOTPaMMUPOBAHUS
Python.
OnrtrumanbHast 3amada o proK3ake. e  PackpsIBaeT cCMbICI

ymakoBka (1 gac)

Ornucanue poOIeMBbl.
ITocTanoBka 3amaun. DTambl
pEIICHHS 3a]]a4H C
MOMOIIBI0 TMHAMUYECKOTO
IPOrpaMMHUPOBAHUS HA
s3p1ke Python.
Busyanu3zanus pesynbrara C
nomorrsio Matplotlib.

M3y4aeMbIX TOHATHU.
[IpaBuiibHO
BOCITPOU3BOJIUT 3TAIbI
pelIeHus 3a1a4u C
MOMOILIBIO
JTMHAMHYECKOTO
IpOrpaMMHUPOBAHUSL.
CamocTosTeNBHO
pelaeT 3a/1a4yu MOouCKa
ONTUMAJIBHOMN YITAKOBKHU.




OnruMuzanus
BBIYHCIIUTEIILHBIX
MPOLIECCOB:
MPAKTUKYM

(2 gaca)

[TapannenbHbie U
MOCJIE0BATEIbHBIE
MPOLECCHI. 3aBUCUMBIE U
HE3aBHCUMBIE ITPOIIECCHI.
Pemenue 3amau
ONTUMU3AIUYU TIPU
3aJJaHHBIX YCIOBUSAX.
Junarpamma ['anTa B
pellIeHnn 3a1a4y

e  PackpbIBaeT CMbICII
M3y4aeMbIX TTOHATHH.

e  Pasznuyaer
IapajljieabHbIE U
[IOCJIEA0BATEIIbHBIC
IIPOLIECCHI.

e  CaMOCTOSTENBHO
HaXOJUT ONTUMAJIbHOE
pELICHUE B 3aJJaHHBIX

ONTUMMU3ALIAN YCIIOBHSIX.
IapajuIeNIbHBIX IIPOLECCOB. e  [IpaBuiabHO CTPOUT
nuarpammy ['aHTa.

Pa3nen 3. Uckyc

CTBEHHBIM MHTEJIEKT M Malll

nHHOoe o0yueHue (15 yacoB)

HckyccTBeHHBIN
UHTEJUICKT.
Beenenwe (1 gac)

YTto Takoe UCKYCCTBEHHBIN
unTesekT? Ucropus
passutus UN.
Knaccudpuxanus NU.
Ouenka ypous U ¢

OcHoBHBIE 00acTH
npumenenus UN.

ITIOMOIIIBIO TECTA TBIOpI/IHFa.

e  PackpbIBaeT CMbICI
M3y4aeMbIX TOHSATHI.
o [lonumaer ornuuue
CUCTEM CJ1a0oTo U

cuwibHOrO MN.

e  OpueHtupyeTcs B
OCHOBHBIX 00JIaCTSIX
npumenenust NN.

o [lpaBuibHO
BOCIIPOU3BOIUT
OCHOBHBIE TalIbl
pazsutus NI.

Hcnonn3oBanue
CYIIECTBYIOIIMNX
cuctem N

(1 gac)

baHkoBCKkUE yCITyrH,
0€e30MacHOCTh, MEIUIIMHA.
Cuctembl YMHOrO 1oMa.
I'o510cOBBIE TEXHOJIOTHU.
O06paboTKa JOKYMEHTOB.
[IepeBoasl, renepanus
KOHTEHTa. [ eHepanus
U300paKEHUM.

e  PackpsiBaeT cMmbICT
M3y4aeMbIX TOHATHU.

e [lpuBomuT npumepsl
CYILLECTBYIOLIUX CUCTEM
Nn.




3amaun MammHHOe 00yueHHe KaK e  PackpbIBaeT CMBICTT

MAaIIUHHOTO METOAOIOTHS M3y9aeMbIX TTOHSITHA.

o0yueHUs HCKYCCTBEHHOTO e [lonumaer

(1 gac) MHTEJUICKTA. Ha3HAYCHUE Kaxa0U 13
Krnaccugukanus. 3anay MO.
Perpeccus. Knacrepuzanusi. e  YchoemHo COOTHOCHUT
O6paboTka eCTeCTBEHHOTO periaeMyto npoosemy ¢
a3pika. Kareropun onHou n3 3ana4d MO.
MAIIMHHOTO O0yYEeHHUSI. o [lepeuuncnser
OCHOBHBIE aNTOPUTMBI kareropuu MO.
MaIlTMHHOTO 00yYeHUSI.

Omnenka kayecTBa | Pa3znenenue BoIOOpKH Ha e  PackpbIBaeT CMBICI

mozen (1 gac)

00y4aroniyto 1 TECTOBYIO.
MeTtpuku B 3a1a4ax
MaIIMHHOTO O0yUYEHUS.
Ommbxu knaccuduxanuu.

U3y4aeMbIX OHSITHM.
Bnaneer npuHuunamu

pazzesneHus BBIOOpKU Ha

00y4aroIyIo 1 TECTOBYIO.

Martpuiia oumooK. o [IpaBuibHO
Metpuku KauecTBa JJis MEPEUUCIISIET METPUKHU
3a/1a4 KjIaccupuKammum u JUTS 3a7a4
perpeccuu. KiaccuduKauy u
perpeccuu.
Meton Hcnonp3oBanue MeTona e  PackpnIBaeT CMbICI
OJIVOKaNIIINX k-Onmmxkaiimx coceneit st M3y4aeMbIX TTOHATHU.
coceent pelleHus 3a1a4uu e Tlonmmaer, uto
(1 gac) KJ1accu(pUKaIIHH. BKJIIOUAET B ce0s
IlogroroBka JaHHBIX JUIS MMOATOTOBKA JaHHBIX.
npumMenenus Mmetoa K-NN. e  OcMBICIIEHHO
OCHOBHBIE ATaIlbI B MIEPEUUCIISIET OCHOBHBIE
pelleHUH 3ajay. ATallbl B PEILICHUU 3a]1a4
meTooMm K-NN.
Ananms MeTobI OIIEHKH Ka4eCcTBa e  PackpeIBaeT cMbICI

otkioneHuni (1
qac)

pelIeHus 1 3a7a4
MaITMHHOTO O0yYeHUSI.
MuHuMH3ays OTKJIOHSHUM.
HenooOyuenue n

M3y4aeMbIX TTOHATHIA.
Ha3wsiBaeT MeTOIBI

OLICHKH KadecTBa JJIs

3a71a4 perpeccuH.

nepeoOydcHHE. e [loHMMaeT OCHOBHBIC
rapaMeTpbl
HEJI000yUeHUS U
nepeoOy4YeHUsI MOJIETH.
JlepeBo npunsaTus | J{peBoBUIHBIN Tpad. e  PackpsiBaeT cMbICIT

peuenuii (1 gac)

JlucToBon y3ern.

M3y4aeMbIX TOHATHIA.




Meroposioruueckue
IIPEUMYILECTBA 1€PEBA
IIPUHATHUSA PELLICHUM.
Hcnone3oBanue nepesa
MPUHSATHUS PEIICHUMN IS
pelIeHus 3a1ay.

CaMOCTOSITEIIFHO
MPUBOAUT MPUMEPHI
penraeMbIxX 3aja4.

CaMOCTOSITEIIFHO
MEePEYUCIISIET OCHOBHBIE
MIPEUMYIIECTBa METO/IA.

3anmava
KJIacCU(PUKALIHH.
JIunerinas
mozenb (1 gac)

3anaya knaccuuKaimm.
Maremaruueckast MOIEIb.
JIuneitHas GyHKUMS.
Onpenenenue
K02(PUIIMEHTOB METOI0M
NOCJIEI0BATEIBHBIX
YTOUYHEHUH.

PackpriBaeT cMbICI
M3y4aeMbIX TTOHATHH.

Bianeer MmetonoM
MOCIEA0BATEIbHBIX
YTOUYHEHUN
K02 () PUIIUEHTOB 1JIs
MOJTYy4YCHUS
Pa3aeIUTENLHOMN JINHUN
MpH KJacCUuPpUKaIIu.

CamMoCTOSITENNBHO
MOJIETUPYET
KJIacCU(pUKAIUIO HA
3a/IaHHBIX Habopax
3HAYCHUM.

OO6yueHue
JIMHEMHOMN
mojenu (1 gac)

OOGyuaroriasi BRIOOpKa.
[Ipouiecc 0O6yuenus. dnoxa.
3HaKOMCTBO C 00yYEeHUEM
JIMHEMHOW MOJICIN Ha
IPOCTOM MPUMEPE
HMCKYCCTBEHHOI'O HEMPOHA C
OJIHUM BXOJIOM, Kor/1a y=AX
(mpu b=0).

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHSATHI.

ITonnMmaeT OCHOBHOE
Ha3HauYCHHUE JIMHECHHOMN
MOJICJIH.

CaMoCTOsITEIBHO
HCCIIeyeT paboTy
rOTOBOM JIMHEHHOMN
MOJICJIH.

JIunerinas
perpeccust (1 gac)

3HaAKOMCTBO C OCHOBaMH
JIMHEWHOMN PETPECCUMN.
[IpsamonunenHas
arMpOKCUMALIHSL.

Bo3MoxHOCTH OLICHUBATEIIS
LinearRegression
oubmmorexu Scikit-Learn.
Paccmotpenne npumepos
HCII0JIb30BaHUS JIMHECHHOM
perpeccum.

PackpeiBaeT cMmbiCh
M3y4ae€MbIX TOHATHU.

Bnaneer meTonamu
no0opa mapaMeTpoB

MOJEIIH C
HCIIOJIb30BaHUEM
BO3MOXKHOCTEH
oubmmnorexu Scikit-Learn.
CaMOoCTOsITEIEHO
MIPOBOJIMT aHAJIH3
MTOJTYICHHBIX
pPE3YIbTATOB.




[TepuenTpoH.
Hewponnsie cetn
(1 gac)

[TosiBienue nepuenTpoHa.
Ornncanue u cxema
AJIEMEHTAPHOTO
nepuentpoHa. lMsmenenue
BECOBBIX KO3((PUIIMEHTOB.
Metoauka oOy4eHus.

PackpbiBaeT cMbICI
M3y4aeMbIX TTOHATHH.

CamocTosATENBHO
CO31aET CXeMy
AIIEMEHTAPHOIO
MEPLENTPOHA.

[TorumaeT npuHIMIT
0oOy4eHUs C UBMEHEHHUEM
BECOBBIX
K03 (HULIMEHTOB.

MHOTroCII0MHBIE
cetu (1 yac)

ApXHUTEKTYypa
MHOTOCJIOMHOM CETH.
OyHKIUS aKTUBAIAHN.
OOGyueHre MHOTOCTIONHOM
cetu. KoimuecTBO CKPBITHIX
cinoés. Merona o6paTtHOTO
pacrpoCTpaHeHUs OIIHOKH.

PackpeiBaeT cMbiCH
M3y4aeMbIX TOHSATHI.

ITornruMaeT OCHOBHbBIC
MPUHIIUIIBI YCTPOMCTBA
MHOT'OCJIOMHOW CETH.

dopmynupyer
MOAXObI TIPU BEIOOpE
KOJINYECTBA CKPBITHIX
CJIOEB.

baliecoBckas
cratuctuka (1
4ac)

BepositHoCTHBIE
anroput™Mbl. BeposaTHocTh
PUHAIJIEKHOCTH K KJ1accy.
Haugnsrit 6aitecoBckuit
kiaccudukatop. O6pabdoTka
3aBUCUMBIX MTPU3HAKOB.

Pemenune npaktruecknx

PackpsiBaeT cMbICTT
M3Y4aeMbIX OHATHUH.

Bnageer MmexaHuzmMom
OTIPENEIICHUS
BEPOSITHOCTH.

[ToHnMaeT npuHIUIT

paboThl HAUBHOTO

3aau. 0aliecCOBCKOTO
Kiaccudukaropa.
NunuBunyansuel | Ber6op ogHoTO M3 ° CaMOCTOSTEIILHO
1 IPOEKT aJATOPUTMOB MAIIMHHOTO MPOBOJUT NOATOTOBKY
(2 gaca) OOy4YeHHUsI IJIs1 PEIICHHUS naHHbIx 1 MO.
3a71a4 POEKTa. e lcnone3yer

Hcnons3oBanue OnOIMOTEK
Python mmst oOyueHus
mojenu. OreHKa KauecTBa
MOJYYEHHOW MOJIEIH.
Busyanu3zanus pesynbrara.
Ananus n opopmiieHHE
pe3ysibTaTa padoThI.

BO3MOXXHOCTH OMOIMOTEK
g MO.

AJlanTUPyET TOTOBbIE
MIPUMEPHI UCTIOIb30BAHUS
MO noa KOHKpEeTHbIE
peanu3alny CBOMX 3a/1a4.

[IpaBuiIbHO
opopMIISIET pe3yIbTaThl
MPOBEIEHHOTO aHAIIN3A U
(hopMyIUPYET BBHIBO/IBI.




Peseps (2 yaca)




	Цель и задачи элективного курса «Практическая информатика»
	Место элективного курса «Практическая информатика» в учебном плане
	10 класс
	11 класс
	10 класс (1)
	11класс

