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MMOACHUTEJBHASA 3AIINCKA

[IpumepHass pabouass mnporpamma 3ieKTUBHOro Kypca «lIpakTuueckas
nH(pOpMAaTHKa» COCTaBI€Ha Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHONW MpOrpaMMbl CpelHero oomero oOpa3oBaHUS,
npencTaBieHHbIX B DeepaabHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
cpenHero oomero obpasoBanus, denepanbHOil 00pa3z0BaTENBHON MPOrpaMMBI
cpenHero obmiero oopazoBanus, a Takxke [IpuMepHoii MporpaMMbl BOCIIUTAHUSI.

[Iporpamma Kkypca pa3paboTaHa TakuM 00pa3oM, 4TOOBI Hapsay C
pPa3BUTHEM TEXHOJOTMYECKHUX HaBbIKOB B oOnactu MKT mpoucxoausno pa3Butue
KpEaTUBHBIX cHocoOHOCTeW oOydaromuxcs. Takod TOJAXO0J COOTBETCTBYET
STEAM-00pa3oBanii0 U4 CHOCOOCTBYET  pa3BUTHIO  (DYHKIIMOHAJILHOU
IPaMOTHOCTH.

Heab u 3agaum 3;1eKTUBHOTO Kypca «IIpakTuyeckasi ungopmMaTuka

[IpumepHass pabouass mnporpamma »3iekTHBHOro kypca «lIpakTuueckas
MH(}OpPMATUKa» COAEPKUT OOILIYI0 XapaKTEPHUCTHKY, LI W 3aJadyd U3y4deHUs,
MPEAMETHBIE PE3YJIBTATHI AJI KAXKI0I0 U3 MOTYJIEH.

OCHOBHOIl  LIENBIO  AJIEKTUBHOIO  Kypca  sBIAeTcs  (opMupoBaHHE
(YyHKIMOHABHO  TPaMOTHOM  JIMYHOCTH  OOydYarolUXCsi, TOTOBHOCTH U
CIIOCOOHOCTH HCHOJIb30BaTh MOCTOSIHHO MPUOOpETaeMble B TEUEHHUE JKU3HU
3HAHWS, YMEHHSI M HABBIKM JUISI PELIEHUS MAaKCUMaJIbHO IIMPOKOrO JIHANa30Ha
’KU3HEHHBIX 3a/a4 C UCIOIb30BaHUEM LU(POBOI Cpesibl U MPOrPaMMUPOBAHMSL.

[Iporpamma «IIpakTuueckass uH(pOpPMAaTHKa» paclIUpsieT W JIOMOJHSET
paznensl  uHpopmatuku  «{udpoBas  rpaMOTHOCTBY»,  «ANTOPUTMBI U
nporpammupoBanue», «MHPopMalMoOHHBIE TEXHOJOTUKW» CPEAHEro OOIIero
obpazoBanus asa 10—11 kiaccoB u HalleneHa Ha:

* pa3BUTHE TMPEJCTABICHUN O BO3MOXHOCTSAX S3bIKa MPOTPAMMHUPOBAHUS,
MHDOPMAIIMOHHBIX  TEXHOJIOTHH; OOpa3HOro, aJIrOPUTMUYECKOTO U
CHCTEMHOI'0 MBIIUICHUS; TBOPUYECKOTO IMOJXOJa K PEIICHHUIO 3ajady;
MMOHUMAaHUE METOJIOB O00pabOTKK OOJBIINX MAaCCHBOB JIaHHBIX, KJIFOUEBBIX
BOIIPOCOB M OCHOBHBIX COCTABJISIOIIMX JJIEMEHTOB H3ydaeMoW 00J1acTH;
yMEHUE pellaTh THUIIOBbIE TMPAKTUUECKUE 3a7adyM, XapakTepHbIE s
WCIIOJIb30BAaHUS METOJOB U  HWHCTPYMEHTapus OOpaOOTKM  JaHHBIX;
OCO3HaHUE TOTO, YTO METOAbl 00padOTKM HHPOPMALMK HMEIOT CBOU
OTPAaHUYCHHS U TPEOYIOT OMNpeNeSEHHBIX IMOIXO0J0B NMPU UX MPUMEHECHHUU
U1l KaXJIOW KOHKPETHOW CHUTyalMHW; IIOHMMAaHUE PpPaMOK H3y4aeMOou
npeaMeTHOW 00J1acTH, OTPAaHUYCHHOCTH METOJIOB W HMHCTPYMEHTOB,
TUMUYHBIX CBI3E€H C IPyrUMU 00JIacTSIMU 3HAHUS.



BOCIIMTaHMe WHTepeca K mpodeccusM OTpacid HH(POPMAIMOHHBIX
TEXHOJIOTHI, MPOTrPpaMMHUPOBAHUI0 M AHAINW3Y JaHHBIX, CTPEMJICHUIO
UCIIOJIb30BaTh TIOJYyYCHHbIE HABBIKA JUIS CO3JIaHUS WHJMBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOEKTOB, NPUMEHHMBIX B JAPYIHMX MPEAMETHBIX
00JIaCTSAX U B pEaJbHOM KU3HU;

(¢opMupoBaHue HABBIKOB AaHAIUTUYECKOW, UCCIIENIOBATEIbCKOH U
POEKTHOM JIESITEIbBHOCTH, CaMOCTOSITENIBHOTO BBISIBIICHUSI MPOOJIEMBI,
MOMCKAa PEUIEHUs] IPU OTPAaHUYEHHBIX pecypcax, UCIOIb30BaHUs Pa3IMYHbIX
METOJIOB 00pabOTKU OOJIBIIMX MACCHUBOB JIaHHBIX, COCTABIIEHUSI aIrOpUTMa
JUISL peanu3aluy NpoekTa, coopa U npeaoOopadOTKU TaHHBIX, TECTUPOBAHUS
U OTJIQXXUBaHUS MPOTPAaMM B HMHTEPAKTUBHOM cpene pa3paboTku Jupyter
Notebook, npencrasnenus u BU3yalnnu3alyy MOJIy4€HHOTO pe3yibTara.

I[J'IH AJOCTUKCHUA IUIAHUPYCMOI'O pCE3yJjibTaTa, Ha KOTOpBIﬁ HaIIPpaBJICHO

oOy4eHHe 1Mo Kypcy, Hy>KHO PEIIUTh CIASAYIOIINE 3aaUM:

chopMHUpOBaTh MIPEACTABICHUE 00 OTpaciu WHPOPMAITMOHHBIX TEXHOJIOTHI
KaK CTPaTerH4eCKU BaKHOTO HAIIPABJICHUS HAYKU U MPAKTUKU;

CO3/1aTh YCJIOBUS TpeanpodeccnoHanbHOoro 00pa3zoBanus, (HOPMHUPYIOIIETO
OCO3HAaHHBIN BEIOOP Mpodeccuu;

0oTpaboTaTh HABBIKK MPOTPAMMHUPOBAHUS, IOJYYEHHbIE B IPEIMETHOM
Kypce «MHpopMaTuka», Ha MPaKTUYECKUX 3aJadyax B pas3iIUuYHbIX cdepax
YeJI0BEYECKON ACSITENFHOCTH, OOIICHNS U COIIMATBHBIX OTHOIIICHUH;
pPa3BUTh Yy CTAPLIEKIACCHUKOB KOMMYHHUKAaTHBHBIE HAaBBIKH, YMEHHE
CllyniaTh, padoTaTh B KOMaHJI€, CTABUTh U JIOCTUTATh L€, AHATUTUYECKOE
U KPUTUYECKOE MBIIIICHUE;

0TpaboTaTh HABbIKM pabOThl B MH(OPMALMOHHOW Cpelie UM NPUMEHEHHE
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM  JUIsl  pelIeHUs
MPUKJIAAHBIX 33]1a4 B PAa3JIMYHBIX c(pepax 4eT0BEYECKOM eI TEIbHOCTH;
CHOCOOCTBOBAaTh pPa3BUTHIO (YHKIMOHAJIbHOW TI'PAMOTHOCTH Ha OCHOBE
penieHus 3aa4 U3 NOBCEAHEBHOM KU3HU, Tpedyromumx Brnagenus UKT;
OPUBUTh HABbIKKW HMH(MOPMAIIMOHHOTO MOJEIMPOBAHUS Ha IpUMEpPE
penlaemMbIx 3a/ady;

BOCIIMTATh UHTEPEC K nporpammupoBannio U UKT;

BOCIMTATh YMEHHE CaMOOOyUYaThCs;

c(hopMHpPOBATh MCCIEIOBATEIBCKAN MOJIXOJ K PEUIEHUIO0 MOCTaBJIECHHOMN
3a/1auu;

pa3BUTh MHTEJUIEKTYyalbHbIE, TBOPUYECKHUE U TIO3HABATENIbHbIE CIIOCOOHOCTH
00yJaromuXcs;



* CO34aTh YCJOBMS JI peajlu3aluyd KOMMYHMKAIMl HpPH KOJIJIEKTUBHOM

IPOEKTUPOBAHNN B KOMaH/I€ CBEPCTHUKOB.

B cooTtBeTcTBUM ¢ TpeOOBaHUSAMHU BpPEMEHHU IIPHU peaU3alUd IPOrpPaMMbI
IUIAHUPYETCS  UCIOJB30BaHUE PA3NU4YHBIX  (QOpM, CpPEACTB U METOJOB
o0pa30BaTeNbHON JEATENBHOCTH. B 4aCTHOCTH, MIaHUPYETCsS HCIOJIb30BAHUE HE
TOJIbKO WHAMBHUAYAJIbHOM, HO TaK)K€ TPYNIOBOM padOThl, B T. 4. pabOTHI B MaJbIX
rpynnax. lMcnons3oBaHue — CalTOB  JUCTAaHIIMOHHOM  IOATOTOBKH  OyneT
CIOCOOCTBOBATh JIy4YlIEMY YCBOEHHIO MaTepuajlla B CBS3M C JIOCTYIHOCTbHIO
MaTEpUaIOB HE TOJBKO HEMOCPEACTBEHHO HA 3aHATHSIX, HO TAaKXKE M B JIOMAIIHUX
yCIOBUSIX Il OOECHevYeHHs BO3MOXKHOCTU peali3allud HWHIUBUAYaTbHBIX
ocobeHHocTel paeteil. Vcnosib3oBaHME PEUTMHIOBOM CHUCTEMBI OLEHUBAHMS
TpaJMLMOHHO CHOCcOOCTBYeT Oosiee TIyOOKOM MOTHMBAalMM K YYeHHIO. Buuabl
3aHATANA TIO TpOrpaMMe MNPeayCMaTpPUBAIOT JIEKIIMH, MPAKTHYECKUE 3aHATUS Ha
OoHJIallH 1uatdopme, JabopaTtopHble padOTHl C HCHOJB30BAaHUEM OHJIAWH-CpPEN
pa3pabOTKH, UTOTOBbIE MHIMBUyaJbHbIE IPOEKTHBIE paOOTHI IO pa3jienaM Kypca.

[IpumepHass pabouasi mporpamma Ja€T MpPEACTaBICHUE O LEIsAX, OOuen
cTparernu OOy4YeHUs, BOCHUTAHHMS U Pa3BUTUA OOYyYaAIOUIUXCA CpPEICTBAMHU
anekTuBHOro  kypca  «lIpaktuyeckas  uH(pOpMaTuKa»;  yCTaHABIUBAET
o0s13aTeNbHOE peaMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUPOBAaHUE IO pa3iesiaM U TeMaM MOAYJs, OINpeAelsieT paclpeaeiieHue
ero mo kjaccaM (rojgam H3y4yeHus); AA€T MPUMEPHOE pacrlpenereHue y4eOHbIX
4acoB IO TEMAaTHMYECKUM pa3jiesiaM MOAYJISl U PEKOMEHIyeMylo (IIPUMEPHYIO)
MOCIEAOBATEIbHOCTh  MX  HM3YYEHHS C  Y4€TOM  MEXIPEIAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€d, JIOTMKM y4eOHOro mpoIecca, BO3PACTHBIX
0COOEHHOCTEN 00yUYarOIIMNXCA.

[Ipumepnass pabouass mporpamma odJeKTHBHOTO Kypca «lIpakTuueckas
MH(POPMATUKa» ONPENENsIeT KOJNYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTHKH
y4eOHOro Marepuaia Ui Kaxa0ro rojia u3y4eHus.

O0mas xapakTepuCTHKA 3JIEKTUBHOT0 Kypca

«IIpakTHyeckass MH(POPMATHKA»

IIporpamma Kypca COOTBETCTBYET HAIIPABJICHUSAM pPa3BUTUSA OTPACIIU
MH()OPMAIIMOHHBIX TEXHOJIOTHH, OTpak€HHbIX B Pacmnopstkenuun IlpaButenbcTBa
P® or 1 wnosops 2013 1. Ne 2026-p «Crpareruss pa3BUTHS OTPaACIH
nH(popManmoHHbIX TexHoNoruil B Poccuiickoit ®@enepanuu Ha 2014-2020 roasl u
Ha nepcnektuBy A0 2025 roga». B noxkymeHTe cka3aHO, YTO «KOHKYPEHTHBIM
npeuMyiiectBoM Poccum B yKa3aHHOM  CErMEHTE CTaHET  pa3paboTka
IPOrpaMMHOT0 00€CIeYeHHs] BBHICOKOW CIIOKHOCTH, TJ€ MOXET HCIOJIb30BaThCS



WH)KCHEPHBIA W QJITOPUTMUYECKUN TOTEHIMAT POCCUUCKUX CIIEIUATUCTOB.
HanpHeliee pa3BuTHE OOJBIIMHCTBA CETMEHTOB OTPACIU TpeOyeT pelIeHUs
npo0JieMbl HEXBATKU KBATM(PHUIMPOBAHHBIX KAAPOBY», IO3TOMY IOATOTOBKA
OyAylmMX KaapoB JUId OTpaciii HMH()OPMALMOHHBIX TEXHOJOIMHM yXK€ Ha JTame
CpeIHero oOpa3oBaHUsl ABJISETCS aKTyaJIbHOM U BOCTPEOOBaHHOM.

[IporpamMmma Kypca ommupaercss Takke Ha pe3ysbTaThl (DyHAAMEHTaJIbHOTO
UCCJICIOBaHMs TEPCIEeKTUBHBIX OTpacieil u mnpodeccuii Ha Ommkaiiiue
NSATHAALATh — JABAALATH JIeT «PopcallT KOMIETEHIMI, HalleAIINX OTPaKEHUE B
«ATnace HOBBIX mpodeccuity. B nccnenoBannu npuaumanu ydactue 6oixee 4000
POCCHUNCKHUX U MEKIYHAPOIHBIX SKCIIEPTOB, UCCIEA0BAHUE OXBATUIIO 25 CEKTOPOB
poccuiickor  3koHOMHMKH. [lo wroramMm wucciegoBaHWsT TOSBWICS — CaMBblid
MacmTabHBIA B MHUpE TMepedeHb «mpodeccuit Oyaymero» — oxono 190
npodeccuii, KOTOpble€ C BBICOKOW BEPOSTHOCTBIO CTaHYT BOCTPEOOBAHHBIMHU WM
BO3HUKHYT B Ommkaiiiiee necsatwierne. B «ATiace HOBBIX mpodeccHit» K
BOCTPEOOBAHHBIM B OiikaiiiieM OyJylleM HaBbIKaM OTHECEHbl TaKue Kak
CUCTEMHOE  MBIIUICHHE,  YNpaBIE€HHWE  NPOEKTaMH,  [POrpaMMHUPOBAaHUE,
MCKYCCTBEHHbBIN MHTEIIEKT.

[Iporpamma Kypca COOTBETCTBYET COBPEMEHHBIM JIOCTH)KEHHSIM B cdepe
HayKd O JaHHBIX, MAlIMHHOM oOOyuyeHuHu. PaccmaTpuBaemble B Kypce METOJIbI
00pabOTKHU AaHHBIX IIUPOKO MPUMEHSIOTCS B Pa3JIMYHBIX 001ACTAX, I/ie TpedyeTcs
aHanu3 u oOpaboTka OosbmiX 00beMOB WHMOpMaruu. OHU HUCHOJIB3YIOTCS B
OuzHece JUIsl aHalM3a pPbIHKA, MPOTHO3UPOBAHUS CIPOCA U  ONTUMHU3ALMH
IIPOM3BOACTBA. B Hayke OHM TIOMOrarOT HCCJIEIOBATENsIM aHAJIU3UPOBATh
AKCIIEPUMEHTAJIbHbIE JJAHHbIE W HaXOAUTh HOBBIE 3aKOHOMEPHOCTU. B menuiune
OHM MCTIOJIB3YIOTCA JIJIs1 AMArHOCTUKH U MTPOTHO3UPOBAHUS 3a00JI€BaHUM.

Metoabl 00paOOTKH JAHHBIX SBISIIOTCS COBPEMEHHBIM MHCTPYMEHTOM IS
aHaJIM3a U UHTEpHpeTaluu JaHHbIX. Mcnoas3oBanue MeTo10B 00pabOTKH JaHHbBIX
no3BoJisieT 3(PGEeKTUBHO 00padaThiBaTh M aHAIM3UPOBATH OOJBIIME OOBEMBI
uH(pOpMallMK, YTO IOMOTAET BBISIBUTH 3aKOHOMEPHOCTHM W TpPEHIbI, a TaKxke
aBTOMATU3UPOBATh PA3JIMYHBIE MPOLIECCHI, TaKUE€ KaK COPTHPOBKA, (UIbTpALMS,
arperauus u T. JI.

B yuebHOM TulaHe WIKOABI  3JEKTUBHBIM  Kypc «lIpaktuueckas
uH(pOpMaTUKa» SBJSETCS YacThlO IpeaIMeTHOW obnactu «MaremaTka W
Uudopmatuka» W coAepX aTelbHO  CBSI3aH C  MPEAMETHBIM  KypcoM
«Mudopmatukay nns crapmed mkosel. Kypc mpenmnonaraeT I0NOJHEHHUE
COJIep’KaHus IMIKOJIBHOTO 00pa3oBaHMUsI HAOOPOM KOMIIOHEHTOB (DYHKIMOHAIBHOM
IPaMOTHOCTH U OCBOEHME  CIOCOOOB  HMX  MHTErpalUd  MOCPEICTBOM
IPOrpaMMHUPOBAHUS U padOThI ¢ UH(YPOKOMMYHUKAIIMOHHBIMUA TEXHOJIOTHSIMH.



ConepxaHue Kypca CTPOUTCS Ha TPEX KOMIIOHEHTaX (HYHKIIMOHATLHOM
IPaMOTHOCTH (MaTeMaTH4eCcKasi TPaMOTHOCTb, €CTECTBEHHOHAYYHAsl TPAMOTHOCTb,
KpeaTuBHOE MblnuieHne) U GopmupoBanuu MKT-KOMIETEeHTHOCTH ydaluxcs C
OPUMEHEHUEM  HAaBBIKOB  JIOTMKM M IPOrPaMMHUPOBAHUS U SBIIETCS
MIPEEMCTBEHHBIM COJIEPKAHUI0 KYpPCOB BHEYPOUYHOU JeATENbHOCTH «(OCHOBBI
JOTUKM ¥  aNropuTMuKm», «OCHOBBI  IporpaMMupoBaHus», «OCHOBBI
nporpamMmmupoBanus Ha Python». B kypce Oyayr paccMoTpeHBl NpUMEpHI
IPOrpaMMHBIX PELIEHUN NPaKTHUYECKUX 3adady OOpabOTKU JaHHBIX, KOTOpHIE
BCTPEYAIOTCSA B PA3JIMUHBIX c(hepax AESITETbHOCTH U SBISIOTCS aKTyaJIbHBIMU IS
CTapUICKIACCHUKOB B Ipouecce oOydeHus Mpu BblOOpe Jr000ro mnpodus
o0yuenusi. Ocoboe BHUMaHHE OYyJIET YIEJICHO TaKUM OBICTPO Pa3BUBAIOIIMMCS
o0jacTsM, Kak aHaJIU3 JaHHBIX U MAIIMHHOE 00y4YeHHE. Yualuecs MO3HAKOMSITCS
C OCHOBAMM MCKYCCTBEHHOTO MHTEJUIEKTa U 00YYEHUEM HEHPOHHBIX CETEM.

Mecto 3;1ekTUBHOTO Kypca «IIpakTuyeckasi HHPOPMATHKA» B Y4eOHOM
IJIaHe

IIporpamma kypca paccunTaHa Ha ydeHukoB 10-11  kiaccos
00111e00pa30BaTENIbHBIX IIKOJI, MPOSBISIONIUX HUHTEPEC K MPOTrpaMMHPOBAHUIO U
aHaJM3y JaHHbIX.

OO11ee KOJMYECTBO YYEOHBIX YacOB, 3aIUIAHUPOBAHHBIX HA BECh IEPHOJ
o0y4eHus, HEOOXOAUMBIX Il OCBOEHHUS POrpPaMMBbI, cOCTaBiisgeT 68 yacos, no 34
yaca B 10 u 11 xiraccax cOOTBETCTBEHHO.

Cpok  oCBOEHHS  MOpOorpaMMbl, HEOOXOIUMBIM i  obOecredeHus
BO3MOXKHOCTH  JOCTHXKEHHUSI  IUIAHHUPYEMBIX  PE3YJbTAaTOB, 3asBJICHHBIX B
MporpaMme, COCTaBIIAET JABA YUEOHBIX TOJla MPU PEXKUME 3aHATUM 1O OJHOMY pa3y
B HEJICIIIO U IIPOJIOJKUTENBHOCTH 3aHITUM, paBHOU 45 MUHYTaMm.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA SJIEKTUBHOI'O
KYPCA «IIPAKTHYECKAS HH®OPMATHUKA» JInuHOCTHBIE Pe3yJIbTAThI
OCBOEHH JIEKTUBHOI0 Kypca

B pe3ynbrate nzyuenus anekTUBHOTo Kypca «I[Ipaktuueckas uHpopmaTrka
st 10-11 kmaccoB 'y oOywaromierocst OyAayT chOpPMUPOBAHBI JUYHOCTHBIE
pe3yNbTaThl CIEIYIOIINX OCHOBHBIX HalpaBJICHUI BOCIIUTATEIbHOM 1€ATEIbHOCTH.

I'pasxcoanckoe éocnumanue:
* coOmoieHre HoOpM HH(POPMAITMOHHOMN O€30I1aCHOCTH;
* COOJIIOJICHHE aBTOPCKOIO IIPaBa;



TOTOBHOCTh IPOTUBOCTOSITh HJICOJIOTMM JKCTPEMHU3Ma, HAIMOHAJIU3Ma,
TUCKPUMUHAIIMA 10  COIMAJbHBIM, HAIMOHAJBHBIM  TPU3HAKAM B
BHUPTYaJIbHOM ITPOCTPAHCTBE.

Ilampuomuueckoe socnumanue:

IIEHHOCTHOE OTHOIIIEHUE K JOCTIKECHHSIM Poccuu B Hayke, TEXHOJIOTHSX,
MOHUMAaHWE 3HAYCHHS OTCUCCTBEHHBIX TEXHOJOTHUECKUX PEIICHUN B )KU3HU
1udpoBoro o0IECTBA;

c(hOpPMHPOBAHHOCTh MPEAINOYTUTEILHOTO OTHOIICHHUS K TIPOrPaMMHOMY
oOecIieueHn0, BKIOYEHHOMY B PeecTp pOCCHHCKOrO MpOrpaMMHOTO
oOecrieucHus.

Jlyxoeno-upascmeennoe socnumanue:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3THYECKOTO ITOBEIACHUS,
BKJIFOYAs TIOBEJICHHE B ceTH MIHTEpHeT;

CIIOCOOHOCTh K OIICHKE CHUTYyallMd M TPUHATHIO OCO3HAHHBIX PEIICHUH,
OpHEHTHUPOBAHHBIX HA MOPAJTLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH.
Dcememuueckoe socnumanue.

ACTETUYECKOE OTHOMIEHWEe K MHU(PPOBOMY MHpPY, BKIIOYAS OCTETUKY
Hay4YHOTO U TEXHOJIOTHYECKOT0 TBOPUYECTBA;

CITOCOOHOCTh BOCIPUHHMMATh Pa3IMYHbIC BUJIBI IIUGPOBOTO TBOPUECTBA, B

TOM 4YHCJE CO3JaHHbIE C TIOMOLIBIO HMCKYCCTBEHHOI'O HWHTEJUIEKTA.
Quzuueckoe gocnumanue:

c(hOpMHPOBAHHOCTh OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3/I0POBBIO,
BKJIIOYAs 37I0pOBbecOepekeHre Mmpu paboTe C KOMIBIOTEPHOW TEXHUKOM.
Tpyooeoe socnumanue:

TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJIOTUYECKOW HANpPABICHHOCTH,
CIIOCOOHOCTh MHHMIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATENBHO BBINOIHATH
NEeSATENbHOCTbD, CBSI3aHHYIO C MH()POPMAMOHHBIMHA TEXHOJIOTUSIMHU;

uHTtepec K cdepaM nOpodecCuoHATBLHON JESITENbHOCTH, CBSI3aHHBIM C
MpOrpaMMUPOBAHUEM, HAYKOW O JaHHBIX, MAIIMHHBIM OOyYE€HHEM U
JIPYTUMH HapaBJIECHUSAMH OTPacid HHPOPMAIMOHHBIX TEXHOJIOTHI;
MOHMMaHUE pa3HooOpa3us HANpaBJICHUNA B OTpacid HH(YOPMALMOHHBIX
TEXHOJOTUA ¥ yYMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiei
npodeccuu 1 peaan3aiud COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUN BCEU JKU3HMU.

IDKonocuueckoe socnumaHue:



OCO3HaHMUE TJI00ATBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJieM U MyTed ux
peleHus, B TOM qucie c y4ETOM BO3MOKHOCTEU
UH(OPMAITMOHHOKOMMYHHUKAITMOHHBIX TEXHOJIOTUH.

Llennocmov Hayuno2o no3Hauus:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HMH(DOPMAIMOHHBIX TEXHOJOTUH, UU(POBU3AIUH
COBPEMEHHOT0 00IIecTBa, 3a CUET MOHUMAHUA POJM HHOOPMAIMOHHBIX
pecypcoB, HH(OPMALIMOHHBIX MPOLIECCOB M MHPOPMAIIMOHHBIX TEXHOJIOTUH;
OCO3HAHHME IIEHHOCTM HAay4YHOM JAESATEIbHOCTH, T'OTOBHOCTb K BEICHUIO
IPOEKTHOW M MCCJIENO0BATEIbCKOW JEATEIbHOCTH HWHIWBUAYAJIBHO U B
rpyIIIE.

B nmponecce n0CTHREHNS TUYHOCTHBIX PE3YIBTATOB OCBOEHUS DJIEKTUBHOIO

kypca «[lpaktuueckas undpopmarukay s 10-11 kmaccoB y oOydaromuxcs
COBEPIIECHCTBYETCS AMOIMOHATbHBIN WHTEIJIEKT, MpEANoJIararouii

c(hOpMHUPOBAHHOCTH:

YMEHHS IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K IOCTHXKEHUIO LIEIU U
yCIIEXY, UHUIUATUBHOCTh, YMEHHUE JIEMCTBOBATh, OTTAIKHBASCH OT CBOUX
BO3MOKHOCTEH;

COIIMAJIbHBIX  HAaBBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPauBATh
OTHOILIEHUS C APYTUMU Jt0AbMU. MeTanpeaMeTHbIE pPe3yJabTaThI

B pesynbTaTe nzyuenus 35eKTUBHOTO Kypca «[Ipaktnueckas nHpopmaTrka

st 10-11 xmaccoB y oOyuaromierocsi OyayT cpOpMUPOBAHBI METANpeIMETHBIC
pPEe3yNbTaThl, OTPAXKEHHBIC B YHUBEPCATbHBIX yUEOHBIX JACHCTBUAX, a UMEHHO —

IIO3HABATCIIbHBIC  YHHUBCPCAJIbHBIC y‘-Ie6HI>Ie ,Z[GﬁCTBHH, KOMMYHHKATUBHBIC

YHUBEpCaJIbHbIE y4ueOHbIE ICHCTBUA, PETYJIATUBHBbIE YHHBEPCAJIbHbIE Y4YEOHbIE

I[@IZCTBPIS[, COBMCCTHAasA ACATCIbHOCTD.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS

basosvie nocuueckue oelicmeusi:

BCECTOPOHHE paccMaTpuBaTh  CaMOCTOSITEIBHO
chopMyIMpPOBaHHYIO MPOOIIEMY;

BBIOMPATHh OCHOBAHUS ISl CPABHEHMSI, KIIACCU(UKALIMKA U 0000IICHUS;

OTIPEACIIATh LENU ACSITeNIbHOCTH, (POPMYIHPOBATh 3a4a4u JJIs JOCTUKECHUS

1eJeH, BhIIETSATh KpUTEPUH OLIEHUBAHUS TIOJYYEHHBIX PE3YJIbTaTOB;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHs B O0NBIINX 00bEMAX JAHHBIX;



pa3palaThIBaTh IJIaH pELICHUs TPOOJIEMBI C YUETOM aHAIN3A JaHHbIX;
BHOCUTBb KOPPEKTUBHI B IIPOLIECC aHAIN3A JaHHBIX, OLICHUBATh COOTBETCTBUE
pE3yNbTATOB LIEIISAM;

pa3BUBaTh KPEAaTUBHOE MBIIIJICHUE IPHU PEIICHUM NPAKTUYECKUX 3a1ad U3
pEATbHOM KU3HMU.

basoevle uccneoosamenvckue deticmeusi:

BJIAJIETH HABbIKAMHU y4e€OHO-MCCIIEIOBATENLCKON U IIPOEKTHOU
AESITeIbHOCTH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOUCKY
METO/IOB PEUICHUS NPAKTUYECKUX 3aJad aHalu3a JAaHHBIX U MAaIlWHHOTO
o0yueHus;

croco0cTBOBaTh (HOPMHUPOBAHUIO HAYYHOTO THIIA MBINUICHUS, BIaJCHHUE
TEPMHHOJIOTHEH B 00JacTH HAyKM O JAHHBIX M MAIIUHHOTO OOyuYeHus,
KJIFOUEBBIMU ITOHATUSAMU U METOJIAMH;

BBISIBJISITh IPUYMHHO-CJICJCTBEHHBIE CBS3M IPU aHaJIM3€ OOJIBIINX JAaHHBIX,
BBIJIBUTaTh U MPOBEPATH THIIOTE3bL;

aHAJIU3UPOBATh NOJIYYCHHBIEC B XOJ€ PEIICHUs PAKTUYECKUX 3a]a4 aHAJIN3a
JAHHBIX  pe3yJbTaTbl, KPUTHUYECKHM OLEHUBATh MX JIOCTOBEPHOCTD,
(opMHpOBaTh MPOTrHO3 HA OCHOBE AHAJIN3A MOJYYEHHBIX IAHHBIX;
MHTETPUPOBATh 3HAHMS U3 PA3HBIX MTPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NPEaraTb OpUrHHAIbHBIE MOAXOAbl U PELIEHUS.

Paboma c ungopmayueri:

BJa/ICTh HABBIKAMHU MOJy4YeHUS MHGOPMAIMU U3 OTKPBITBIX HCTOYHHUKOB,
CaMOCTOSITENIbHO OCYHIIECTBJISATh TOWCK, aHajiu3, CHUCTEMAaTU3alUI0 |
WHTEPIpPETANNIO HHHOPMAIIHH,

OIICHWBATh JOCTOBEPHOCTh TOJYYCHHOW HHQpOpManuu, €€ COOTBETCTBHE
IPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;

WCIIONTh30BaTh  CpeACTBA HMHQPOPMAINMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  PEIICHUUM  KOTHUTHUBHBIX, = KOMMYHUKAaTUBHBIX U
OpraHMU3allMOHHBIX  3a7a4 ¢ COOJIIOJACHUEM TpeOOBaHUN  TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYypcOCOEpeKEHUsI, MPABOBBIX W ITUYECKUX
HOPM, HOpM MHGOPMAIMOHHON OE30MaCHOCTH;

BJIQJICTh MpaBUIaMu UH(POPMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.
KoMMyHuKaTUBHBIE YHHBEpPCATIbHbIE y4eOHbIE N1eiCTBUSA

Obwenue:

OCYHICCTBIIATDH KOMMYHHKaIIUH IIpu pa60Te Han KOJINICKTUBHBIMHU
IIPOCKTaMU;
YMCTb apryMmCHTHPOBAHHO BCCTHU AUAJIOT



Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOXO TOUKY 3PCHMUS.

Cosemecmnas OesamenbHOCMb !

YMETh CPABHUBATH KOMAH/IHYIO U MHIMBUIYAJIBHYIO pa0OTy HaJ MPOEKTAMH,
HaXOJUTh IPEUMYLIECTBA U HENOCTATKU;

pa3zpabaTbIBaTh KPUTEPUU OLIEHKH IMPOEKTa M OLEHHWBATH KAa4€CTBO CBOEIO
BKJIaJ]a ¥ K&KJOTO YYaCTHUKA KOMaH bl B OO pe3ybTaT;

YMETb OLIEHUBATh HOBU3HY, OPUTHMHAIBHOCTh U MPAKTHYECKYK) 3HAYMMOCTh
IIPU PaCCMOTPEHUU MJIEH JUIsl HOBBIX IIPOEKTOB;

IPOSIBIISATh HABBIKM KPEATUBHOT'O MBILIUIEHUS, ObITh MHULINATUBHBIM.
PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

CdMOOpZGHI/BaI/;M}Z.'

CaMOCTOSITENIFHO ~ BBISBIISITh  MPOOJEMBI, CTaBUTh W (OPMYyIUPOBATH

MPaKTUYECKHE 3a/1a91 B 00JIACTH aHAU3a JAHHBIX;

COCTaBJISITh U CBOCBPEMEHHO KOPPEKTUPOBATH IUIAH PEIICHUS] MPOOJIEMBI C

y4ETOM HUMEIOIIUXCS PECYypPCOB;

pacmmpsaTh paMKH y9e0HOTO Kypca Ha OCHOBE JIMUHBIX MIPEOUTEHUH;

yMETh apryMEHTHPOBATh CHETaHHBIA BBHIOOP, OpaTh OTBETCTBEHHOCTH 3a

npeiaraeMoe perieHue;

OIICHHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HIMPOKON SPYAHWIIMH B

pa3HBIX 00J1aCTIX 3HAHUH.

Camokormponn:

BHOCUTH  KOPPEKTHUBHI B TEeSTETHHOCTD npu
BO3HHKHOBEHUN HEOOXOJIUMOCTH;

OIICHUBATH PE3yJIbTAThl HA COOTBETCTBUE MOCTABICHHBIM IIEJISIM;

MCITOJTh30BaTh MPUEMBI pedIIeKCHH TSl OTICHKH CUTYaIlluH, BEIOOpa BEPHOTO

pEIICHMUS;

OIICHWBATh PHUCKA U CBOEBPEMEHHO KOPPEKTUPOBAThH ACATEIBHOCTH IS

CHUKEHUST BOBMOXHBIX PUCKOB;

YYUTBHIBATh apPTyMEHTHI IPYTHX TP aHAIU3€ PEe3yIbTaTOB JEATEIHHOCTH.

lpunsmus cebs u opyeux:

IIPUHAMAaTh MOTHBBI M aApPryMEHTBl JPYTMX MNPHU aHaIU3€ pe3yJIbTaTOB

NEATEIIbHOCTH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH IPYTOro YEeIOBEKa.
COILEPXKXAHUE JIEKTUBHOI'O KYPCA



«ITPAKTHYECKASA THO®OPMATUKA»
OnextuBHBIA Kypc «lIpakTudeckas wHPOpPMATHKa» HWMEET MOIYJIbHYIO
CcTpyKTypy. Kaxkasiii Moaysb mpesnoiaraeT mojayrooBoe 00y4eHne U COCTOUT U3
TEMAaTUYECKHUX PaA3JIEIIOB.

10 KJIACC (34 4aca)

1. Monynb «O6paboTKa ¥ MHTEIJIEKTYalbHBIM aHaIu3 JaHHbIX» (17 yacoB)
2. Monaynb «O6paboTKka CUMBOIBLHOM MH(DOpPMAITUK U YUCICHHBIC MeTOAbD (17
YacoB)

11 KJIACC (34 4aca)

1. Moayns «MoaenupoBanue u ontTumuzaius» (17 yacos)
2. Moaynb «/cKkycCTBEHHBIN MHTEIIEKT U MalTMHHOE o0yueHue» (17 yaco)

Pasnen «Pemenne 3amay onTumMu3anumy paccmarpuBaercs B 11 kiacce,
MMOCKOJIbKY YacTh TEM OCHOBaHa Ha MCIIOJB30BaHUU cpefibl Scilab, koTopas
paccMaTpuBaeTcs B pazaeine «MoaenupoBanue» B 11 kmacce.

OnextuBHbINA Kypc «IIpakTrdeckas nHOOpPMATHKa» OTPAKAET U PACITUPSIET
COJIEp)KaHUE YETHIPEX TEMAaTUIECKUX Pa3AesioB HHPOPMATHKH HA YPOBHE
CpeaHero oo1ero oopa3oBaHus:

1. uudposas TpaMOTHOCTb;
2. TEOPETUYECKHUE OCHOBBI MH(POPMATHUKH; 3. AITOPUTMBI U
IIPOTPaMMHUPOBAHNE;

4. ”HPOPMALIMOHHBIE TEXHOJIOTUH.

VYuuThIBas OrpaHUYEHHOE KOJMYECTBO 4YacOB HMH(OPMATHKUH B OCHOBHOM
oOpa3oBaTeNpHON  MpOrpaMMe  CTapIieil  MIKOJbI, 3JEKTUBHBIM  KypcC
«IIpaktnueckass uH(pOpPMATHKa»  ABIAETCA  IPAKTUKO-OPUEHTUPOBAHHBIM.
Pacmmpenue conmepikanus Kypca MHGOPMATHKU MPOUCXOTUT B HAIMpPaBICHUU
IPAKTUYECKOMN ACSITEIBHOCTH U OCBOCHMS JOIOJHUTEIBHBIX HHCTPYMEHTOB JUIS
aHaJIM3a JaHHBIX, MOACIUPOBAHUS U ONTUMH3ALIAH.

IIpeaMeTHbIE pe3yabTAThI

* BJAJCHUE TMPEACTABICHUSMU O pOJM HMH(OpPMAIMM U CBSI3aHHBIX C HEH
IPOLIECCOB B MPUPOJE, TEXHUKE U OOILECTBE; MOHATUAMU «UH(pOpMALIUI»,



«UH()OPMAIIMOHHBIA TPOLECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBI»,
«cucTeMHBIN 3¢ ek, «uHDOpMaLIMOHHAS CHCTEMay, «CUCTEMa
YIPaBICHUSY, «JTaHHBIE», «aHAINU3 TAHHBIX», «BU3yaJIU3alUs JaHHBIX);

HaJu4Me TMPEJCTaBICHUN O crnocodax cOopa JaHHBIX, B TOM YHCIIE
U(PPOBBIMHU YCTPOHCTBAMU 0€3 y4acTHs YeI0BEKa;
MOHUMAHUE OCHOBHBIX TPHUHIIUIIOB JTUCKPETU3AIMKM Pa3IMYHBIX BUJIOB
uH(pOpMaLlMU; YMEHHUE OMNPEAeNATh UHPOPMAIIMOHHBIM O00BEM TEKCTOBBIX,
rpaguueckux u 3BYKOBBIX  JAHHBIX Opy  3aJlaHHBIX
napameTpax
TUCKPETU3AIINH;
YMEHUE TMPUMEHITh OMOJMOTEKM W MOIYJH SI3bIKa TPOTPAMMHPOBAHUS
Python myis permenust npukIaaHBIX 3a7a9 aHAIU3a JaHHBIX;
YMEHHUE BBIJICIATh CBSI3M MEXKIY KOMIIOHEHTAMHU CHCTEM, OMPEEsaTh
JUHAMUYECKHE  OTHOUIEHUS  BHYTPU  CHCTEM,  HHTEPHPETUPOBATH
PE3yNbTATHI, MOTydaeMbIe B XOJI€ MOJICIUPOBAHUS PEaTbHBIX OOBEKTOB WIIH
MPOLIECCOB;
YMEHUE YHUTaTb W TOHUMATh pa3HbI€ THUIIBI HATJISAHOTO OTOOpa)KEHUSs
JTaHHBIX (TpaduKu, THCTOTPAMMBI, STIUK C YCAMH | TIP.);
YMEHUE  UCIOJIb30BaTh  JJIGKTPOHHBIE  TaOMWUbBI  JJI1  aHalu3a,
MpeACTaBICHs, OOpaOOTKM JaHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI,
cpenHero apupMeTUYecKoro, HaumOOJbIIEr0 M HAUMEHBIIEr0 3HAYEHUH,
perieHne ypaBHEHUH, (QUIbTpaliu, CYMMHUPOBAHHWS) W BU3YaJU3AIHNH
pPE3yNbTaTOB aHAJIN3A,
YMEHHE UCIOJIb30BaTh TaONuW4HbIe (peNAlMOHHbIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTABIIATH 3aMPOCHI K 06a3aM JaHHBIX (B TOM YHKCJE 3alpOCHI C
BBIYHMCIISIEMBIMH TIOJISIMH ), BBITIOJNHSATH COPTUPOBKY M MOMCK 3alMCei B Oa3e
JAHHBIX; HAMIOJHATH pa3paboTaHHYIO 0a3y 1aHHBIX;
YMEHHE UCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHICCKAEC MOJACTH IS
aHanu3a OOBEKTOB U IMPOIECCOB: (POPMYIUPOBATH 1I€JIb MOJICTUPOBAHUS,
BBHITIOJIHATh aHAJIM3 PE3YJIbTATOB, IMOJYYEHHBIX B XOJI€ MOJIECITUPOBAHUS;
OILICHMBAThH aJIEKBAaTHOCTh MOJIETTH MOJICTUPYEMOMY OOBEKTY WUJIH MPOLIECCY;
MIPEACTABIISTH PE3YIbTAaThl MOJCIMPOBAHUS B HATJISITHOM BH/JIC;,
yMeHHe paboTaTh ¢ OOJNBIIMM KOJIMYECTBOM JAHHBIX; BBITIOJHATH
aNropuT™Mbl 00pPaOOTKHM JAHHBIX; HCIOJIB30BAaTh MPOCTHIE METOJbI OIICHKU
mapamMeTpoB MOJENeH; TPEICTaBIATh pPe3yJbTaThl MOJICIUPOBAHUS B
HaIJSITHOM BHJIC; TIOJB30BAThCS PA3IMYHBIMU (OpPMaMH TIPEICTABICHUS
YHUCJIOBBIX JIaHHBIX (TabiuiiamMu, AuarpaMMamu, rpadukaMu); TPUHUMATh
B3BEIICHHBIC PEIICHUS HA OCHOBE aHAN3a JaHHBIX;



* [IOHMMaHHE BO3MOXHOCTEW M OrpaHUYEHUN TEXHOJOTHMU aHaIM3a JIaHHbIX B
Pa3ITUYHBIX O00JIACTAX; HAIWYUE TMPEACTABICHHH 00 WCIOIh30BaHUN
MH(OPMAITMOHHBIX TEXHOJIOTHI aHanu3a 0a3 NaHHBIX U IPUHATHUS pelIeHUuN
B Pa3IMYHbBIX NpodecCuoHaIbHBIX chepax.

10 xaacce

Conep:xkanue moayis «O0padoTka U MHTEJVIEKTYAJbHBIH aHAJIN3 JAHHBIX)
(17 yacoB)

B conepxanun ydeOHoro moayns «OOpaOoTka M HWHTEIUIEKTYyadbHbBIN
aHaJIN3 JTAHHBIX» BBIACITSIOTCS B TEMATHYECKUX pas/ena.

Paznen 1. «O6paboTka MacCHBOB JaHHBIX B AIEKTPOHHBIX TaOnumax (OT)»
OXBaThIBAa€T BOIMPOCHI, CBS3aHHBIE C JIOTHYECKHUMH, MAaTEMaTHYCCKUMH |
cratuctuueckumu  ¢yaknusmu B OT; wucnonp3zoBanne OT mns  pemieHus
NPUKIIATHBIX 337249 Ha 00pab0TKy OOJBIIMX MAaCCHBOB JJAHHBIX.

Pazmen 2. «VIHTeNNEeKTyaJlbHBIA aHAIW3  JAHHBIX» 3HAKOMHUT C
TEXHOJIOTUSAMHU cOopa U 00pabOTKH OOJBIIMX O0BEMOB JAHHBIX, KOTOPHIE MOTYT
OBITh WCTOJB30BAHBI ISl YIYYIICHHS PA3IUYHBIX MPOIECCOB, TMPUHITHS
ONITUMAJIFHBIX PEIICHUI, TOCTPOCHHUS TPOTHO30B HA OCHOBE aHAIN3a JaHHBIX.

Paszgea 1. «O0padoTka MacCHBOB JAHHBIX B 3JIEKTPOHHBIX TA0JIHLAX), 9
4acoB

IIporpammHoe obecnieyeHne KOMNbIOTEPOB. Buabl mporpaMMHOTo oOecredeHus
U ux HazHaueHue. lIponmpuerapHoe u cBOOOAHOE MPOrpaMMHOE OOecleyeHHE.
[Iporpammuoe obecnieuenue aiist pabotsl ¢ T. YcraHoBKa cBOOOIHOTO O(PHCHOTO
naketa LibreOffice ¢ odunmansHoro caiita. PemakTop SJ€KTPOHHBIX TaOJIHUIL
LibreOffice Calc. Macrep ¢ynkumii. Jlornueckue, MareMaTuyeckue U
cratuctudyeckue ¢yHkiuu. Mcrnonb3oBaHue aOCOMIOTHBIX M OTHOCHTENBHBIX
ccoUtoK. Jlmanmazon 3Hauenuwil. Jluamazon ycpegHeHus. OO6paboTka OOJBIIMX
MAacCHUBOB JaHHBIX C MOMOIIBI0 (YHKIHUI ONpeAesieHuss CPEAHEro 3Ha4YeHHUs,
CYMMHUPOBaHHsI, TMOACYETAa KOJIMYECTBA 3HAYCHUH B CiIy4ae OTCYTCTBHUSA
JIOTIOJIHUTEJILHOTO KPUTEPHs, a TaKKe MPU HAIUYUU OJHOTO WJIM HECKOJIBKUX
KpuTepreB. BbluncieHne MakCHMajibHONO W MHUHHUMAJIBHOIO 3HAYE€HUH U3
quarna3oHa NP OTCYTCTBHM  JIOTIOJHUTENBHBIX  KPUTEPUEB, a  TaKXKe
YIOBJETBOPSIOIIUX OJHOMY WJIM HECKOJBKUM KPUTEPUSAM M3 OJHOTO WM
HECKOJIbKUX JHAra30HO0B.



IHonsaTue maccuBa ganHbIX B JT. OqHOMEpHBIE U IByMEpPHBIE MAaCCUBBI. THIIbI
JaHHBIX MaccuBa. Pe3ynbrar paboTsl (OpMyIibl MaccuBa. Y HUBEPCAIBHBIN CIIOCOO
COPTHUPOBKH C TIOMOIIbIO (PYHKIIHI U MCIOJIb30BaHUsI MacCUBOB. [loaneMenTHOE
CJIO’KEHHE, BEIUNTAHUE, YMHOXKEHHUE U JIEJICHUE AJIEMEHTOB JIByX MacCUBOB Ha
IpUMepe pelIeHusl IPUKIaaAHbIX 3aa4. CpaBHUTENbHBIN aHAJIN3 METO/I0B
pelIeHNUs 33]1a4 ¢ TOMOIIbIO OOBIYHBIX (POPMYJI AJis1 pabOTHI C IUANIA30HOM SAUYEEK U
C MOMOILBIO (POPMYIT MACCUBOB JaHHBIX. DPPEKTUBHOCTh PELICHUSI TPUKJIIAIHbBIX
3a]a4 ¢ MOMOLUIbIO (POPMYJI MACCUBOB JIAHHBIX.

Busyanau3zanusa naHHbIX. J[uarpamMma kak rpadudeckoe OTOOpakeHHE CMbICTa
JaHHbIX. BpIOOp THMA AMarpamMMbl B 3aBUCUMOCTH OT LIEJIM BU3yalHU3alM. JTambl
BU3yalIu3aluy naHHbeiX. Ompesenenue e nocTpoeHus auarpammbl. O6paboTka
JaHHBIX C TIOMOIIBIO (DYHKUMH Al JOCTHXKEHUS L€JIM BU3yaJIM3allMM JaHHbBIX.
[Toctpoenune nuarpamm B LibreOffice Calc ¢ momombio Mactepa. Kitaccudukanus
muarpamMm B LibreOffice Calc. Cnapkitaitasl. Vcrions3oBaHue BU3yalu3alldud IS
aHanu3a OosbliuXx OO0BEMOB AaHHBIX. HeoOXoaMMOCTh MNpeaBapUTENbHON
00paboTKM OOJBIIMX MACCUBOB JIaHHBIX. Urenue nauarpamMm. Pemienue
OPUKIAIHBIX 3a]ad aHalu3a JaHHBIX C MCIOJb30BAaHUEM BU3yaIH3allUH.
Oo6padoTka gaHubIxX B aitiaax CSV. Undopmanms u nanueie. UHauBuyaabHBINA
MPOEKT, MOJCIMPOBAHHE OJKCIEpUMEHTa. Pa3paboTka WCXOAHBIX JaHHBIX JJIA
MOJIETIH HCCIIEAYEMOTO MPOIIecca WK SBIEHUS. [ eHepaTophl ciiydyalfHbIX Ynces B
LibreOffice Calc. IlomyueHuss uenbIX CIyYalHBIX YHCE B OMNpEAeIEHHOM
auama3one. MonenupoBaHue HaOOpOB JaHHBIX, KOTOPBIC SIBISIOTCS APOOHBIMH
yuciamu B auanasone ot 0 go 1. MonenupoBaHue pe3yibTaTOB AJI pPELICHUS
MPUKIAIHBIX 3a7a4 aHajau3a AaHHbIX. OTKpbIThIe HaHHBIE. [lowck wHpOpMAIIH.
VicTouyHUKH ¥ IPUMEPBI OTKPHITHIX TaHHBIX. DopMaT OTKPHITHIX JaHHBIX CSV.
Nudopmanmonnsie mporeccel. CKOpOCTh MepeAaud JaHHBIX MO KaHaly CBSI3U.
Xpanenue  uHpopmainmu, 00béM  mamsaTH.  OOpabotka  wHOOpMAIUU.
[IpeacraBnenne nannubix B ¢opmare CSV. Coxpanenne nanubix DT B ¢dopmare
CSV. Buns! paznenuteneit 3HaueHnii. Cnocods! oTKpbITUS (aiiiaoB popmaTta CSV.
JloctouHcTBa © HeAocTaTku (QaiaoB, mpeacTaBileHHbIX B (opmare CSV.
Koppeassunonnsiii anaau3. Koppemsanus Kak Mepa B3aMMOJCHCTBUSA IBYX H
6onee mnpoueccoB. HopmamuszoBanuble nanHble. KoadduuueHT xoppensuuu.
3HaueHus kod(hUIMEHTa KOpPPENAlrU MNpPU Pa3IUYHONW CTENEeHH 3aBUCHMOCTHU
uccienyeMbix naHHbelX. Illkana Yennoka. lcmonb3oBaHMe CTaTHUCTUYECKOU
¢yukuun KOPPEJI B anekTpoHHBIX TaOnuIax uisi BeIYUCIEHUA KoddduimeHnrta
KOppeJsIUY TpU aHanu3e NaHHbIX. ['paduk paccesnus. OnpenencHue NpsiMON U
0oOpaTHOM 3aBUCUMOCTEH 10 3HAUYCHUIO KO3 (DULIMEHTA KOPPEISALIUH.
KauecTBennpiii ananmu3 koddduumenta xoppemsiuuu 1o mkane Yemmoxa.
Hcnonb30BaHne KOPPENAIIMOHHON MAaTPULIBI IS aHATIM3a JaHHbBIX.



BoccranoBiaenne 3apucumocteil. CtaTUCTHUECKHE METOAbI 00paOOTKU JTaHHBIX.
BoccraHoBieHNE aHAIUTHYECKOW 3aBUCUMOCTH 1O OTAEJIbHBIM 3HaYEHUSIM.
WHTepnoysiuust W CcriaaxuBaHue.  MeTol — HaWMEHbIIMX  KBaJpaToB.
WuTepronsuroHHble MHOTOWIeHBl. JInnus tpenna. Koagpuuuent nerepmuHanum.
Ba3bel gannbix B JDT. Mcnonas3oBanne DT kak 6a3bl qanHbix. Co3manue BJ1 B OT:
CTpyKkTypa TaOmuipbl, 3anuck, uMsa bJ[. CnocoObl 3amoyiHEHUs JAHHBIX dYepes
HEMOCPEACTBEHHOE BHECEHHME 3allMCell B CTPOKH U C HCIOJIb30BAHUEM (DOPMBI.
PenaktupoBanue nanHbix. @unpTpanus nanHbeix. CoptupoBka 3anuceid. [louck u
3ameHa naHHbIX. Oynkuusa BIIP — mowuck 3meMeHTOB B TabIMuUIle WM JUara3oHe
no crpokaMm. CBojgHbple TaOMUIBl Kak MHCTPYMEHT aHajiu3a JaHHBIX.
[IpenmytecTBa CBOIHBIX TaOMHUI[ mMpu paboTe ¢ OOMBIIMMH OObEMaMU JaHHBIX.
AJITOpPUTM CO37]aHUSI CBOAHOM TaOJIULIBL.

Paznen 2. « HTE/UIEKTYAILHBIN AHAJIU3 JAHHBIX», 8 YacoB

Jdannble. Hayka O [JaHHBIX: OCHOBHBIE TIOHSITUS M OMNpEACIICHUS.
BoctpeboBarnHocte Data Science. Ilenms u OCHOBHBIE ATambl aHAM3a JaHHBIX.
[Ipumepsl pemaeMbix 3anad. WHcTpymeHTHl aHanmza JaHHbIX. OCHOBHBIE
ompenelieHUss B 00JacTM HAyKM O JIaHHBIX. MamuHouYuTaeMble U
yesoBekounTaeMbie ¢Gopmarbl JaHHbIX. Ceipple  naHHble. HaGop maHHBIX.
Uctounuku nanneix. Haubosiee yacTo BCTpeuaroniyecs ommOKU B ChIPHIX JaHHBIX
¥ HEKOTOpPBIEC CIIOCOOBI UX YyCTpaHeHUsl. MeTobl 00pabOTKH CTPOKOBBIX JAHHBIX B
A3bIKE TTporpamMmupoBanus Python.

[Ipoext Jupyter. OcHoBHOe Ha3zHaueHue mpoekTa Jupyter. Cpenma pa3zpaboTKu
Jupyter Notebook st ananuza mannbix. O630p cpenst Jupyter Notebook. O630p
cpeasl Jupyter Lab. YcranoBka Jupyter ¢ moMoOIlbI0 MEHEIKEpa IMaKeTOB pip.
Coznanue HoBoro OnokHota. Coxpanenue B (dopmate .ipynb. OcHOBHBIE
KOMIIOHEHThl OKHa OyiokHOTa. KOJ0BbIE UM TEKCTOBBIE SYCHKU. PexXuMbI
peIakTUpOBaHUs U BbinojeHus. TekcroBas pazmerka Markdown.

buoanorexka ais anaansa 1aHubix Pandas. bubinnoreka g anainn3a JaHHBIX
Pandas. Ycranoska 6ubmmorexku Pandas u3 610kHOTa. CTpyKTYpa NaHHBIX Series.
Apudmernueckue onepaiuu ¢ Series. JlocTyI K OT/I€IbHBIM 2JIEMEHTaM U CPE3bl B
Series. Ctpyktypa Series kak cioBapb B Python. CriocoObl co3mpaHusi 00BEKTOB
Series. JIBymepnbie Tabnuunbie ganHbie. CTpykTypa nanneix DataFrame. Urenue
u 3anuck (dainoB popmarta .CSV. KomaHabsl mpocMOTpa MEPBBIX WIH MOCIEIHUX
CTPOK CUMTaHHOTO (haiina.

[Ipumenenue ¢ynkumii NumPy k snementam DataFrame. Ilomydenue oOuieit
nHpopmMaruu o JMaHHBIX ¢ momoibio info. Beibopka mo ycioBuio B 00BEKTax
DataFrame. ArperupoBanue B Pandas, ¢pynkuus agg. OCHOBHBIC CTaTUCTUYECKUE



¢byukuu. CBojgHas craTUCTHUecKas UWHGOpMalus C TOMOMIIbIO (PYHKIUU
describe(). Obparmenue k uHIEKCaM ¢ moMoIIbo loc u iloc.

Busyanuzanus gaHnbiX. Paznuunsie BUAbI rpadukoB (rucrorpamma, JUHEHHbIE
rpaduku, rpaduK paccesiHus, KOHTypHbIC TpapuKH U T. 1.). OCOOEHHOCTH pa3HbIX
BUJOB TpaduKOB W WX HCHOJIb30BaHUSA. Busyanusanus AaHHBIX C I[OMOIIBIO
oubmmorexkn Matplotlib. 1{Bera u cTunm, nerenga Ha rpadukax. OyHKIUU I
OCTpPOeHUS TpadukoB ¢ momoibio Matplotlib.

Kareropuanbnbie u ynciioBble JaHHble. [louck mponyiieHHbIX 3HaueHui. MeTo bl
00paboTKN TPOIyIICHHBIX 3HaueHu. OunpTparus gaHHbIX. MacmTabupoBaHue
naHHBIX. BEIOOpKa CTPOK/CTOIOIOB 10 33JAHHBIM KPUTEPHUSIM.

NuauBuayaapHblii npoekT. IIpoBeneHne pa3BenoyHOTO aHaIM3a JAaHHBIX C
nomoiplo Oubnuorekn Pandas. BrisiBlieHHe CTaTUCTUYECKUX XapaKTEPUCTHK.
Hcnonp3oBanne Bo3MokHOCTeW Matplotlib nns  Busyanmzarmuu  pesynbrara.
OdopmiieHne pe3ynbTaToOB MPOBEAEHHOTO aHaian3a U (GOPMYIUPOBKA OCHOBHBIX
BBIBOJIOB.

Coaep:xanue moayJsi «O0padoTka cMMBOJIbHON HH(POPMALMHU H
yucJaeHHbIe MeToabD) (17 yacoB)

B conepxxanuu yued6Horo Moyt «O6padboTka CUMBOIBHON HH(POPMAITUU U
YHUCIIEHHBIC METOJIBI» BBIICTISIOTCS JBAa TEMAaTHYECKUX pa3zena.

Paznen 3. « Anroputmbl 00pabOTKH CHMBOJIBLHOW HH(POPMAIIUID BKIIOYAET B
ceOsi pacCMOTpPEHHE pa3IUYHBIX MOAXOA0B TPU PEIICHUU 3a7ad aHaiau3a Hu
TeHEepaIui TEKCTOBBIX M YMCJIOBBIX JAHHBIX, MO3BOJHUT PACIIUPUTH TOHUMaHHUE
BO3MOKHOCTEH si3bIka TporpammupoBanusi Python mist 06paboTku CTPOKOBBIX
JTAHHBIX.

Paznen 4. «Uucnennpie METOABD» HAIIPABJICH HA TIOJTYYCHHUE O0yJarOIIUMUCS
JIOTIOJTHUTEIHHOTO TPAKTHYECKOTO OMBITa B 00JIACTH HCIIOJIH30BAHMS YMCICHHBIX
METOJIOB TP PEUICHUW TPUKIAIHBIX 3a/ad, a TakKKe HABBIKOB IPOBEICHHUS M
OTIMICAHMS KCIIEPUMEHTOB.

Pasnen 3. Auropurmsbl 00padOoTKH CHMBOJIbHOI HH(poOpManuu, 12 yacos
AJITOPUTMBI 00PAa0OTKH CTPOKOBBIX JaHHBIX. OCYIIECTBIICHUE aHATU3a
CTPOKOBBIX JIAHHBIX U MIPOBEICHUE 3aMEHBI OBTOPSIOIIMXCSI CAMBOJIOB.
Hcnonb3oBanue metoja replace. [Tonck MakcuMalilbHOM U MUHUMAJILHOU
MOJCTPOKH CUMBOJIOB B CTPOKE TEKCTOBBIX JJAHHBIX. [[oMCK MakCHMaIbHOIO
KOJIMYECTBA YKa3aHHBIX CUMBOJIOB, PACIIONIOKEHHBIX B TTOCIEI0BATEILHOCTH IPYT
3a npyrom. OnpenesieHue AJIMHbI CaMOW JITMHHOMN MOAIENIOYKHA CUMBOJIOB BO BCEM
Ha0Ope TEKCTOBBIX AaHHBIX. MICO/Ib30BaHNEe TMHAMUYECKOTO TOIX0/a B PEIICHUN



3aJ1a4ya MOMCKa CUMBOJIOB WJIU IIEMIOYEK CUMBOJIOB 110 33JaHHOMY YCJIOBHIO.
Kognosas tabnuua ASCII. Mcnonb3oBanue Gpynkuuii char u ord s3bika
nporpamMmmupoBanus Python st o6paiiieHust K KOHKPETHOMY CHUMBOJTY
paccmarpuBaeMoro andasura. [lonck MakCUManbHOTO U MUHUMAJIBHOTO
KOJINYECTBA MIYIIUX MOJPST CAMBOJIOB, TAKHX, B KOTOPBIX UCKIIIOYEHA YKa3aHHAs
MOJCTPOKa CUMBOJIOB. OCYIIIECTBICHUE aHATN3a TEKCTOBBIX JIAHHBIX HA HAJTUUNE
MCKOMO MOJICTPOKH C NCIOJIB30BAaHUEM METO/a ABYX ykazatenei. [Ipumenenue
METO/a ABYX yKazaTese JJisl OUCKa MOACTPOKH, KOTOpasi OrpaHUveHa
yYKa3aHHBIMH CUMBOJIamMH. VICIIOIb30BaHNe CTPYKTYPhI TaHHBIX MHOXKECTBO IS
paboThI ¢ TEKCTOBBIMU JaHHbIMH. COPTHpPOBKa MHOKeCTBA. Vcmonp3oBanue
(bopMyIIbI BKIIOUSHHUH U UCKITIOYCHHH TSI TBYX MHOXKECTB MPH PEIICHUN 33724
NOUCKa NoJACTpokH. HazHaueHue u ncnosbp30BaHue METo1a count Ipy aHaIu3e
TEKCTOBBIX JaHHBIX. [locTpoeHre YacTOTHOTO CI0BapSI.

I'enepauus c10B 3a1aHHOIO ajgaBuTa. PellieHne MpakTUYeCKuX 3a1ady,
OCHOBAaHHBIX Ha T€HEpaIuu onpeeaéHHoro Habopa cuMBOJIOB. [ 'eHepalus Bcex
BO3MOXKHBIX CJIOB M3 33JIaHHOTO Habopa OykB. Mcronb3oBanue nepedbopHoOro
aNropuTMa JJIsl PEIIeHUs 3a1a4l T€HEePaliK CJIOB. BI0KEHHbBIEC LIMKJIBI.
Hcnons3oBanue pynkuuu product Mmoaysns intertools si3pika mporpaMMHpOBaHUS
Python niis renepaniuu Bcex BO3MOKHBIX COUETAHUHN YKa3aHHBIX CUMBOJIOB IIPU
reHepaiuu ciioB. CpaBHEHHUE JIBYX CIIOCOOOB T'€HEpAIIMU BCEX BO3MOXKHBIX CJIOB U3
3a1aHHOTO Habopa OykB. ['eHepalius cJI0B, OCHOBaHHAs Ha JIEKCUKOTpaduuecKoi
MepecTaHOBKE OYKB B CJIOBaX 3aJaHHON JUTMHBL. Mcrionb3oBanue GyHKINS
permutations MoayJs intertools si3pika mporpammupoBanus Python nms pemenust
3aj1au reHepanuu cioB. [IpakTudeckoe ucmoap30BaHne MOy s intertools mpu
pelIeHNH 3a7a4 TeHepaIli BO3MOKHBIX CJIOB MIPU HAJIMYHUU WIIA OTCYTCTBHU
KOHKPETHOTO CHMBOJIA B CJIOBE.

Henounciaennblie nanHble. CYNTHIBAHUE TAHHBIX U3 TEKCTOBOTO (haiina.
dopMupoBaHUE MaccuBa LebIX yncen. O0paboTka 3eMeHTOB MaccuBa. Boibopka
AJIEMEHTOB MAacCUBa B COOTBETCTBUH C 3aJJaHHBIM yciioBUeM. Mcnonb30BaHue
CJIOKHBIX YCIIOBHH /JI ONPEEIEHUS KPATHOCTH 3JIEMEHTOB MAaCCUBA YKa3aHHBIM
3HadeHusIM. OnpeeneHne MaKCUMaTbHOTO M MUHUMAITBHOTO CPEId OTOOPaHHBIX
quces.

YucaoBbie aBTOMAThI. AHAJIN3 YUCIOBBIX alrOpUTMOB. Mcnionb3oBaHue
¢byHKuwmii bin, int 1y1s MpeacTaBIEHUs YUCEN B CUCTEMAaX CYUCIICHUS C PA3HBIM
ocHOBaHMEM. Vcionp30BaHue sI3bIKa TporpaMmMupoBanus Python mis pemenust
3a/1a4 Ha 00pabOTKy HATYpaTbHBIX YUCET YNCIOBBIMA aBTOMATAMH.

Peryasipabie BbIpa:xeHusi. 3HAKOMCTBO C PETYJISIPHBIMU BbIpaxeHusiMu. Mcropust
BO3HUKHOBeHUs. OOI1I1e MPUHIUIIBI KCTIOIB30BAHUS PETYIISPHBIX BHIPAKECHUM.
PerynsapHoe BeipaykeHre Kak M1a0JI0H JIJIsl TOMCKA MOJACTPOK B TEKCTE 10O
3aIaHHOMY YCTIOBHUIO. Vcrionb30BaHuEe MOAYJIA re A3bIKa MPOrPaMMUPOBAHUS
Python. OcHoBsl cunTakcuca. [11a6110HbI, COOTBETCTBYIOIINE OJJHOMY CHUMBOJTY.



VYka3zaHue KoJauuecTBa NoBTOpeHui. [IpuMepsl nCroib30BaHus PETyIAPHBIX
BBIPAKEHUU.

Monugukanust TEKCTOBBIX JaHHBIX ¢ UCHOJIb30BaHUEM PB. OuncTka TaHHBIX.
Pa3znenenue nanHbIX Ha OTAETBHBIE CTONOLBI. [lonck n 3amMeHa ¢ momoipo PB.
Hcnons3oBanue ¢pynkiuii search, fullmatch momxyns re s3pika nmporpaMmMupoBaHus
Python. Pemenue npaktuyeckux 3a/1a4 aHajan3a TEKCTOBBIX JAHHBIX.
Hcnonb30BaHne perysipHbIX BhIpaXKEHUN JJI TOMCKA U 3aMEHBI JAHHBIX C
noMoIIbIo cpeacts oucHoro makera LibreOffice.

Mudposanue. Kpunrorpadusa. Kpunroananusz. Kpunroanamutuk. Hugp. Kirou.
Hudposanue u aemudposanue. Hludps noacranosku. [ludp Lezaps, cxema
mudpoBanus. Mcnons3oBaHne BO3MOKHOCTEH sI3bIKa porpaMmupoBanus Python
JUI pellieHre MPOCThIX 3a/1a4 mudpoBaHus HHPOPMAIIHH.

Pa3nen 4. UncjaeHHbIe METOAbI, S YaCOB

IIpakTnkym no pemenuro ypasHenuii B JT. [lorpemHocTs pe3yibrara
BBIUKCIICHUN. VICTOUHMKH ITOrpEIIHOCTEN PU KOMIIBIOTEPHBIX BBIYMCIICHUSIX.
BpruncimTenbHO yCTOMYMBBIE METOIbI PEIIEHUS 3a71a4. MeToInKa pereHus
YpaBHEHUH C UCTIOJIL30BaHUEM TabJIMYHOTO Mpoleccopa. Penenne TMHeHHBIX
ypaBHeHu. Meton npubnmxenuit. [lonbop napamerpa.

Pemenne punancosbix 3aga4 B T. CtpykTypupoBanue nHpopMaluu
(bMHAaHCOBOTO XapaKTepa O [IEeHaX U aCCOPTUMEHTE MPHU BEIOOPE TOBAPOB U YCIIYT.
duHaHCOBas TPAMOTHOCTh: PACXO/IbI, JIOXO0/IbI, CEMEHHBIN OFOIKET, IIATSIKH U
pacuétel. Pemenue 3a1a4 Ha yripaBiieHHe pacxogaMu. CpaBHEHHE BapUAHTOB
pacxo/10B U 10X00B. JINuHbI U cemeitHbIi OrokeT. PacuéT u yruiata HaJIoToB.
HUccnenoanue rpagpukoB pyHKIUN B MOJAPHBIX KOOPAUHATAX.
Hcnonb3oBaHue MOISPHBIX KOOPJUHAT MPU MOCTPOSHUU rpaduKoB HYyHKIUHN B
ANEKTPOHHBIX Ta0auIax. OCHOBHBIE BO3MOKHOCTH 0(OpMIIeHUS TpaduKOB
GyHKIMIA B MOJSPHBIX KoopauHaTax. @opmat ocu. @opMaT OCHOBHOW CETKH.
Uccnenoanue n3menenus rpaduka QyHKIIUU B 3aBUCUMOCTH OT KOJIMYECTBA
BBIOpAHHBIX 3HAUeHU. VccrenoBanue moBeeHUs rpaduka B 3aBUCUMOCTH OT
3HaYeHu# kodpdunrenToB. CocTapieHre OTUETA O IPOBEAEHHBIX UCCIEAOBAHUSIX.
IIpakTHKYM 10 BHIMHCJICHUIO AJIMHBI KPUBOM. JIMcKpeTH3anus Kak METO
omnpenesieHus JIMHbI KpuBoil. lllar quckpern3annu. Mcnosnb3oBaHue TEOpEMbI
[Tudaropa nis BeruncneHus NPUOIMKEHHBIX 3HAUEHUM (PparMEeHTOB JJIMHbI
KpuBOil. CrlocoObl yMEHBIIIEHHsI TOTPEIIHOCTH BhIYMCIIeHUH. MccnenoBanne
BIIMSTHUS 11ara JUCKPETU3AlUU HA KOHEYHBIN pe3yJbraT. [IpoBepka penienus
myTEM HaITMCaHUS TPOTPAMMBI Ha S3bIKE TIporpaMMupoBanus Python.

CpaBHI/ITeJII)Hblﬁ AHAJIN3 IMOJIYUCHHBIX PC3YJILTATOB.



[IpakTuKy™m no BbIYKCAeHNIO IIomaaei ¢puryp. [IpubmnkénHoe BeruncaeHne
wionaau ¢urypsl. Mcnonp3oBanue MeToaa TUCKPETH3AIUH JIJIs1 BBIYUCIICHUS
wioniaaen ¢puryp. Mcnonp3oBanrue METOI0B MPSIMOYTOJIBHUKOB U TPANeIuil 1715t
BBIYHCIICHHS TUTOMAAN PUTYpBI CpEACTBAMH TaOJIMYHOTO MPOLIeccopa.



11 knacc Conepxxkanne moxayJis «MoaeanpoBaHue ¥ ONTUMHU3AIUSD)

B conepxannu yue6HOTO MOmyns «MonenupoBanue u ontumusanus» (17
4acoB) BBIJEISIOTCA JBa TEMAaTUYECKUX pa3/eiia.

Paznen 1. «MogenupoBanue» — Hu3y4eHHE BO3MOXKHOCTEH makera Scilab
U1 3aJla4 MOJEJIMpoBaHMs. B mpolecce u3yyeHusl pazfena y4eHUKH MOJydaT
BO3MOKHOCTb HAy4YUTHCS IIOCTPOCHHIO KaK JBYMEPHBIX, TaK M TPEXMEPHBIX
rpauKoB, HWCIOJB30BaTh CpEeAy JUIsl PEIICHHUs YPAaBHEHMM M MOJIETUPOBAHMS
IPOLIECCOB PA3JIMYHON TPUPOIBI.

Paznen 2. «Pemenue 3a1a4y onTuMU3auuMmn» HaNpaBieH HA TOHUMAaHHE LIENIN
ONTUMU3ALUH, a TaKXe MOJTYYEHUS onbITa B peleHnn
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4.

Paznen 1. «MoaenupoBanue», 9 yacon

Cpena Scilab Ilaker Scilab. Haznauenue u ycranoBka. CucteMHble TpeOOBaHUS K
KOMIIBIOTEPY U ONEPAlMOHHOM cucTeMe. BHelHuit BU OKHA TPOTpaMMbl. 30HBI
pocMoTpa U peaakTupoBanusi. OCHOBHbIE KOMAH/IbI IIaBHOTO MeHIO Scilab.
Omnepauuu u pynkuuu. Pabota ¢ daiinmamu. OcHOBBI paboThI B cpee Scilab.
Cpena Scilab: noctpoenue rpagukos. [loctpoeHne 1ByMepHBIX IpaKOB B
nekapToBoit cucreme koopauHat. @ynkuus plot. [locrpoenue rpadukos
HECKOJIbKUX (DYHKIIMI B OJTHOUM crucTeMe KoopArHaT. BO3MOXXHOCTh MOCTpOEHUS
HECKOJIbKHUX TpaukoB B 01HOM rpaduueckom okHe. OpopmieHue rpaduxos.
[TocTpoenue AByMEpHBIX TpadUKOB B MOJISIPHOM CUCTEME KOOPAUHAT.
IocTpoenne TpéxmepHbIx rpagukoB B cpeae Scilab. [loctpoenne TpéxMepHbIX
rpadgukoB. OCHOBHBIE BO3MOXXHOCTU 0OPMIICHUS TPEXMEPHBIX IPadUKOB.
Ucnons3oBanue pyukuuii genfac3d u eval3dp. @ynkiuu meshgrid, surf u mesh.
[Tpumenenue hynkumii plot3d2 u plot3d3 st moctpoenust TpEXMEPHBIX TpadUKOB
B cpeze Scilab. Mcnons3oBanue Ipyrux GyHKIUM.

Cpena Scilab: pemenne ypaBaennii. Bosmoxxnoctu cpenbl Scilab nist pemenus
ypaBHeHuH. OnpeneneHre noJinHoMa ¢ oMol pyHkuu poly. Pemienne
anredpandecKkux ypaBHEHUHN ¢ ToMoIblo GyHkIuu roots. ['paduueckuii criocood
pelIeHus 3a1a4.

MopaeanpoBanue B cpeae Xcos makera Scilab. I'papuyeckas mHTEepakTHBHAS
cpena At MOJETMPOBAHMSI CHCTEM U MPOIIECCOB HAa OCHOBE OJI0K-cxeM Xcos.
Texnonorus MmoaenupoBanus B cpeae Xcos nmakera Scilab. CoctaB 6ubamoTexu
Xcos. Cxema pa3paboTku Mojenei B cpene Xcos. MceaenoBanue Moaenu
nemmdparopa.



MopaeanpoBanue ¢pusndeckux mojaeiei. ['pagudeckoe MoaenrpoBaHue B cpesie
Xcos. MozennpoBaHue 3KCIIEPUMEHTA 110 MOJyYEHUIO BBIXOJHOTO CUTHAJa
3aganHoro Buja. [loctpoenue Gpuznyeckoit MoAenu Mo 3aJaHHOMY aJITOPUTMY.
HccnenoBanue noixy4eHHON GU3NYECKON MOJEIH.

MoaenupoBanue CUCTeM ynpaBjaeHusi. MoJieTupoBaHUE CUCTEM YIPABJICHUS B
cpene rpadgudeckoro MoaenupoBanus Xcos. MccienoBanrue Moenel cucteM
yIpaBJICHHUS.

MoaeaupoBanue nonyasinuii. Monenb «HepHbii amuk». CUCTEMBI € TIPAMON U
oOpaTHOM CBsA3bI0. Mojies Tonyauu 0e3 orpanndeHuit. MccnenoBanue
CTaHAapTHOTO pelieHus B cpene Scilab. Mojens nomynsiuu ¢ orpaHU4eHUSIMU.
Mopnens ®@epxronbera. UccnenoBanue cTaHaapTHOTO petieHus B cpene Scilab.
HccnenoBanue penieHu# 3a1a4 o0 MOMyJsun B cpeze Scilab.

Coznanue rpadpuyecknx npuio:xxenni B cpeae Scilab. OcHoOBHbIE KOMITOHEHTHI
BU3YyaJILHOTO TIpUiIoKeHus cpeabl Scilab. I'paduueckoe okno. Komananas kHOMKA.

[Tepexntouatens, dpaaxok. [loctpoeHne mpocThix rpaduuecKux MoJIeNIel B Cpelie
Scilab.

Pa3nen 2. «Penienue 3aja4 onTUMHU3AUN», 8 4ACOB

Pemenue 3a1a4 oNTUMHU3AIUH ¢ TOMOUIBIO JIEKTPOHHBIX TA0JIHII.
Hcnons3oBanne Bo3moxknocteit DT LibreOffice Calc nns pemenwns 3amau
ONITUMH3AIMH TIPU UCCIIETOBAHUH JTMHEHHBIX (PYHKIUI OHOM TepeMeHHO!.
OnpexneneHre MakKCUMyMa, MUHUMYMa M PYTUX LEJIEeBbIX 3HAYCHUN (QYHKIUHN C
noMotsio Pemarens. Pemenre mpakTHKO-OpHEHTUPOBAHHBIX 3a71ad, TPEOYIOMNX
ONITUMH3AIIHH.

Pemrenue 3aga4 onTumMu3anuu GUHAHCOBBIX MpoieccoB. CuctemaTu3aus,
IUTAHUPOBAHKE, YUET JIMYHBIX M CEMEUHBIX pacxo10B. CpaBHEHHE BapUAHTOB
pacxooB 1 ux ontuMu3anys. Mcrmonb3oBanne DT s aHanmm3a GUHAHCOBBIX
MOKa3aJIeH ¢ 1eIbI0 MX ONTHUMHU3AIMH. PereHne mpakTHIeCKuX 3a1aq Ha
OTITUMH3AIHIO PACXOJIOB.

Pemenue 3aga4 ontumuzanuu B cpene Scilab. Bo3moxxHocTu norcka
JIOKaJbHOTO MUHUMYMa (QYHKIIUU OJHOU TIepeMeHHo B cpene Scilab.
Hcnonp3oBanne GyHKITUN Optim JUIs pelieHus 3a1a4 ontTumu3anuu. [Touck
JIOKaJIbHOTO MUHUMYMa (PYHKITMU HECKOJBKHX MepeMeHHoM B cpene Scilab. [Touck
MuHUMYMa (pyHKIIMU Po3eHOpoka.

OnrumMaJbHBIN BHIOOP: 321244 JIMHEHHOT0 MporpaMMupoBanus. OyHkuus
uenu. CucreMa OrpaHM4eHu! 3a/1a9 JUHEWHOTO IPOrpaMMHApPOBaHUs. OyHKINS
linpro nss pemienus 3aga4 JUHEHHOTO TporpaMmupoBanusi. CTpykTypa u



WCIIOJIb30BaHue. Pelrenne npakTHKO-OpUEeHTUPOBAHHBIX 3aj1a4, TPEOYIOINX
ONTHMH3AIINHU, C TIOMOIILI0 BO3MOXKHOCTEH cpenbl Scilab.
OnTuMHU3anusA BRIYUCIUTETbHBIX MPOIECCOB: MPaKTUKYM. [lapaiiensHbie u
MOCJIeIOBATEIIbHBIC BEIYUCITUTEIBHBIC TPOIECCHI. 3aBUCUMOCTD BBIUNCIIUTEIBHBIX
HPOIIECCOB JIPYT OT Apyra. OnpeneneHne MaKCUMalbHON (MUHUMAILHOM )
HPOJIOJKUTEILHOCTH BPEMECHHU BBIITOJIHEHHSI BBIYUCIUTEIBHBIX TPOIIECCOB MPH
3aJJlaHHBIX YCIOBHsIX. OCHOBHBIE METO/IBI PEIICHHUS 3a/1a4 ONITHMHU3AIINH.
Jlnarpamma ["aHTa B pelieHny 3a7a9 ONTHMHU3AIMH MTapaJlIeIbHBIX
BBIYHCITUTEIIBHBIX TIPOIECCOB.

Conep:xanue Moayiast « AcKycCTBeHHBII HHTEJIEKT H MAIIMHHOE 00YyUYeHHe)

B comepxanun yueOHOro Momyns «VICKYCCTBCHHBI HMHTEIUICKT |

MalllMHHOE OOYyYEHHWE» BBIJCIAIOTCS OJMH TEMAaTHYCCKUH paszied, KOTOPHIM
HamlpaBliecH Ha 3HAKOMCTBO OOYyYaIOIIUXCSI C HWCTOPUEH H  JOCTHIKECHUSIMH
HCKYCCTBEHHOT'O MHTEJUIEKTA, a TaKXKe 3HAKOMCTBO C OCHOBHBIMH MPHUHIIUIIAMHU U
JITOPUTMAMH MAIIHHHOTO O0YYCHMS.

Pasznes 3. «McKycCTBEHHBIN HHTEJIEKT U MAIIUHHOE 00y4YeHue», 17 yacos

HUckyccrBennbil nuHTE/LIeKT. BBenenue. Onpenencune M. YcnoBHoe nenenune
cucteM MU cnadbiit (niu npuknagHoin) MW, cunbHbii (M1 o0mmuii) u
cynepcuibHbiil. Uctopus pazsutust . Tect Trtopunra. O61actu mpuMeHEHUs
. KomneroTepHOE 3pE€HHUE, CUCTEMBI pPACTIO3HABAHUS PE€UYH, SKCIIEPTHBIC
CUCTEMBI, pOOOTOTEXHHUKA U JIP.

Hcnoan3oBanue cymecrpyomux cucrem M. Ontumuzanus 00CTyKUBaHUS
O0aHKoMaTOB, 00pabOTKa 3asBOK HA KPEIUTHI, TOBBIIICHUE 0€30MTaCHOCTH
TpaH3akuui. Mcnonb30BaHue HEUPOCETEN IJIsI CHUKECHUS ABAPUMHOCTHU Ha
noporax. Mcnonb3oBanue MU B auarnoctuke, poOOTOB-aCCUCTEHTOB B XUPYPIUH.
Cucrembl YMHOr0 A0Ma: YIIPABJICHUE KIMMATUYECKON TEXHUKOM,
UHTEJIEKTYaJIbHbIE CUCTEMbI 0€301acHOCTH U Jip. CepBUCHI pacliO3HABAHUS U
cuHTe3a peun. MHTemekTyaibHas 00paboTka JOKYMEHTOB JIJIsi ONTUMHU3AIUH
JIOKyMEHTO000pOTAa.

3agaum MamMHHOrO oOy4yeHusi. MamnHHOe 00y4YeHUE KakK METOJO0JIOTHS
UCKycCTBeHHOro nHresuiekta. Kinaccudukanus. Perpeccus. Knacrepuzanus.
O06paboTka ecTeCTBEHHOTO fA3bIKa. OCHOBHBIE AITOPUTMBI MATMHHOTO O0YUEHHS.
Ouenka kauyecTBa Mojesu. Pazienenre BBIOOPKH Ha 00YYAIOIIYIO U TECTOBYIO.
Hcnonp30BaHre METPUK B PA3IMYHBIX 33a/1adaX MAITMHHOTO O0y4YeHHUSI.
Bo3mosknble ommbku kinaccuukanuu. DopMrUpoBaHUe MATPUILBI OIITMOOK.
BrisiBiieHre METPUK KavuecTBa AJIs 3a/1a4 Kiaccudukanuu u perpeccun. Merox
ommkanmux coceaei. Mcronp3oBanne merona k-Ommkaimmx coceneit mis
pereHus 3agaun kinaccuukanuu. [ToaroToBka qaHHBIX ISl IPUMEHEHHUS



Metoaa k-NN. OcHOBHBIE 3Tallbl B PEIICHUN 3a/1a4. 3HAKOMCTBO C
UCIOJIb30BaHNEeM MeToa k-Ommkaiumx coceneid 11 pelieHus: IpakTHIeCKUX
3aaad.

AHAJIM3 OTKJIOHEeHU. MeToIbl OLIEHKHU KauecTBa PEeIIeHUs U1l 3a/1a4 MalllMHHOTO
oOyueHus. Penienue 3agaun MUHUMHU3aLANA OTKJIOHEHU. OCHOBHBIE TPU3HAKU
BO3HMKHOBEHUS HEJOOOYUEHHUsI U TepeoOydeHHs B IPOLIECCE MAITMHHOTO
o0yueHus.

[lepeBo mnpunHaTHa pemeHuil. (CxeMa U OCHOBHBIE  XapaKTEPUCTUKU
npeBoBuaHOrO Tpada. JlucroBoit yszen. VMcmonp3oBaHue ApeBOBUAHOTO rpada B
KauecTBE JEpeBa MPUHATHS pEIICHU. MeTomoI0ornuecKue MpenMylecTBa
JepeBa NPUHATUSA pemeHni. Mcnonb3oBanue aepeBa NPUHATHA PELICHUN IS
pelIeHUs IPAKTUYECKUX 3aay.

3agaya kaaccupuxauuu. JJuneiinas moaenab. 3anaya Kiraccuukayy B
MaIMHHOM o0yueHuu. Ornrcanue MareMaTudeckon Moaenu. JInneitHas GyHKus
oJlHOM nepemeHHO. OnpezeneHne KO3PPUIUEHTOB TMHEWHON (PYHKIIMM METOI0M
IIOCJIEIOBATEIbHBIX YTOUYHEHUN.

OO0yuenue JmHeiiHoM Mmoaenu. Co3nanue o0yJaronieid BbIOopku. Onrcanue
npoiecca 00yueHus. Imoxa. 3HaKOMCTBO ¢ 00yUYeHUEM JTUHEHHON MOJIETU Ha
MIPOCTOM IIPUMEPE UCKYCCTBEHHOTO HEMPOHA C OJJHUM BXOJIOM, KOorja y=Ax (mpu
b=0).

JIuHeiiHasi perpeccusi. 3HAKOMCTBO C OCHOBaMU JIMHEUHOU PErpeCCU.
[IpssmonuneitHas annpokcumarusi. BoamoxuocTu onenuBarens LinearRegression
oubnmuoteku Scikit-Learn. PaccmoTpenue npuMepoB UCIOIb30BaHUS TMHEHHOM
perpeccuu.

IHepuenTpon. Heiiponnsie cetu. [losBnenue nepuentpona. Onrcanue u cxema
3JIEMEHTApHOTrO nepienTpoHa. M3MeHneHue BecoBbix kKodpduireHToB. Meroamnka
00y4YeHHUs MOJICIIH.

MHoroc1oiiHbIe ceTH. APXUTEKTYpa MHOTOCIIONHOM ceTh. OCHOBHBIE MPHUHITUIIBI
pabotbl. @yHKuMs akTuBauu. KonnuecTBo BX0/10B U BBIX00B. OmpeeneHune
KOJIMUYECTBA CKPBITHIX clI0EB. OOyueHrne MHOTOCIOMHOM ceTh. MeTos 00paTHOro
pacrpocTpaHEHHUs OIITUOKH.

BaiiecoBckas crarucTuka. BeposiTHocTHBIE anroput™bl. OnipenienieHue
BEPOSITHOCTU MPUHAAJIEKHOCTH K Kiaccy. HezaBucumbie mpuznaku. O0paboTka
3aBUCUMBIX MTPU3HAKOB. VICTI0Ib30BaHEe HAMBHOTO 0AlECOBCKOTO
KJIacCU(UKAaTOpa B PELICHUH 33/1a4 C UCTIOJIb30BAHUEM BEPOSITHOCTHBIX
aIrOPUTMOB.

NuauBuayajabHbli NPoeKT. BEIOOp 04HOTO U3 AJITOPUTMOB MAIIMHHOTO
oOyueHust 1Jis penieHus 3aaad npoekra. Mcnonas3opanue 6ubnanorex Python nis
oOyuenust mojenu. O1ieHKa KauecTBa MOJy4yeHHON Moienu. Busyanuzanus
pesynbTaTta. AHaIM3 B 0(hOpMIICHHE pe3yiIbTaTa padoThl.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
ITPAKTHYECKAS TH®OPMATHUKA»

10 xaacce

1 gac B Hexemto, Bcero — 34 gaca

Templ,
PaCKpBIBAIOIIINE OcHOBHBIE BUIBI
JTaHHBIN pa3zel NEeATEIILHOCTH

mporpammsl, H yYHamuxcs npu n3y4CHUU

VYyeOHoe coaepKaHue

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE yueOHBIX
OTBOJIMMOE Ha UX JIEUCTBUI)
U3y4YECHUE

Paznen 1. O6padoTka MacCHMBOB JAHHBIX B 3JIEKTPOHHBIX Ta0IMIaX
(9 yacoB)




DOyHKIMU
AIIEKTPOHHBIX
TaOJIHL ISt
o0paboTku
OOJIBIINX
MAaCCHBOB JaHHBIX

(1 gac)

Wcnonb3oBanue GyHKIUN
B OT nns oOpaboTku
OOJBIIIX MaCCUBOB
TAaHHBIX 0€3
JOTIOJTHUTENbHBIX
ycnouit: CUET, CYMM,
CP3HAY, MAKC, MUH.
O6paboTka 0JTHOTO
JAarna3oHa 3HaA4eHUHU IpU
HaJIMYUU yCJIOBUS C
MOMOILBIO PYHKIUKA:
CUETECJIH,
CYMMECIJIN,
CP3HAYECJIN.
O6paboTKa HECKOJIBKUX
JIAANAa30HOB 3HAYEHUU IIPU
HaJIMYUU HECKOJIbKUX
YCIIOBUU C TTOMOIIBIO
byHKIIMIA:
CYETECJIMMH,
CYMMECIJIMMH,
CP3HAYECJINMH,
MAKCECIJIN,
MUWHECIJIN.

* PaCKpI)IBaCT CMBICJI
HN3y4acMbIX MOHSTHH.

* Ucnonb3yer MacTep
byukiui npu padbore c
oT.

* PazpabatpiBaer

AITOPUTM pelIeHus
3a7a4n C
UCIIOJIb30BaHUEM
CTaTUCTHYCCKUX
byHKIMA 1511 00pabOTKH
OOJIBIINX MacCHUBOB
JTAHHBIX.

* Knaccudunupyet
byaKIn 1511 00paboTKH
MAaCCHBOB TI0 HaJUYHIO
WITH OTCYTCTBHIO
yCIIOBUS1/yCIIOBUH.

* Mcnonb3yer
BO3MOYKHOCTH
00pabOTKM JTaHHBIX C
NOMOUIbI0  (PYHKIMHA B
9T T pelieHus
MOBCETHEBHBIX 3a]1a4.

Templ,
pacKpbIBaroIINe
JTaHHBIN pa3nel
MpOrpaMMBbl, U

KOJIMYECTBO
4acoB,
OTBOAMMOE Ha UX
V3y4YCHUE

VY4eOHoe coaepxkaHue

OCHOBHBIC BUJBI
NEATEIILHOCTHU
yHaluxcs Ipu U3y4eHuun
TEMBI

(Ha ypoBHE y4eOHBIX
JEWCTBU)




Busyanuzanus
naHHbIX (1 gac)

O6paboTka 60JIBIINX
00bEMOB gaHHBIX B DT
nepes BU3yaJIn3alnei.
Oco0eHHOCTH pa3HBIX
BUJIOB AWarpaMM U UX
WCITOJIb30BaHUA.
[TocTpoenue auarpamMm B
LibreOffice Calc ¢
MTOMOIIIBIO MacTepa.
CronbuaTasi, ICHTOYHAS,
KpyroBasl IuarpaMmbl,

rpaduk.
JlnarpaMMmebl B TUEHKaxX —
CIIApKJIAMHBL.
Jpyrue Tursl 1uarpamm:
*  Ct0on0usl ¥ JIUHAHU
* bupxesas
Jrarpamma
¢ Obnactp
* Ily3sIpbKOBas
IarpaMMamMu

e (Ceruyarag

* PacKpbIBaeT CMBICI
M3y4aeMBbIX TTOHATHH.

* Onpeaensier ueib
BU3yaJIN3alNU JAHHBIX.

* BeiOupaer u ucnosb3yer
byukiuu OT nns
00pabOTKHU TaHHBIX TEPe]T
BU3yaJIM3aLMEN.

* [loHnmaer paznuuue
TUIIOB AUarpaMm 1
I'PaMOTHO BBIOMpAET
MOJXOJISIIIYIO B
3aBUCUMOCTH OT IIEJIH
Busyanuzanuu. O Crpout
nuarpammsbl B LibreOffice
Calc ¢ momo1pio MacTepa
B COOTBETCTBUHU C
BBIOpAHHBIM TUIIOM Ha
OCHOBE 00pabOTaHHBIX
JTAHHBIX.

* [IpoBouT NEpBUYHBINM
aHaJu3 TaHHBIX HA OCHOBE

JTuarpaMma.
BU3YaJU3AIIHH.
Bo3MoxHbIE MogenupoBanue * PackpsIBaeT CMbICH
HalIpaBJICHUA IKCIIEPUMEHTa Mpu padoTe M3Y4aeMbIX TTOHSITHH.
HcgﬂeHOBaHHH' Haj MHANBULYAIBHBIM | ¢ TJogCcHSIET HApPaBIICHUS
TKPBITHI .
p © IIPOCKTOM. UCCIIEIOBAaHUM.
nanHble. DOPMAT | Vcronp3oBanue ByHKIHMIA:
* Mcnonb3yer miaru Macrepa
CSV (1 yac) CJIIYUMEXY() n .
reHepaluu Cay4yalHbIX
CIVUMEXY.AB() mst

MOJTy4YEHHUS MOJAEIHN
JIAHHBIX LIEJBIX CIIyYalHbBIX

quCce I




Tewmpbl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMBbl, U

YuebHoe cojiepKaHue

OCHOBHEIE BUJIBI
NEITEILHOCTU
y4aImxcs Ipu N3y4eHuu

KOJIMYECTBO TEMBI
Jacos, (Ha ypOBHE Y4eOHBIX
OTBOJMMOE Ha UX JeHCTBHif)
U3YyYCHHE
YHCEeI B ONPEACTEHHOM TIOJTyYeHUS
Jrana3oHe. HEOO0XO0MMOTO
Hcnonp3oBanue GyHKIUI: pacnipeac/ICHUA.

CJIHUC() u CJTUUC.AB()
JUTSI TIOJTyYEHUS CITy4alHbIX
yucel B quanasone ot 0 1o
1.

OTKpBITHIC JaHHBIC B CETH
Nurtepner. ®opmat CSV.

* [Tonumaer pasznuuune
WHCTPYMEHTOB I'€HEpalllH
CIIy4YalHbIX YUCEI U
JIOKA3bIBACT MPABUIBHOCTh
BBIOOpA IS
MOJEIUPOBAHUS
HKCHEPUMEHTA MPHU
IPOBEIAEHUN
UCCIIEIOBAHMUS.

* OCyleCTBISIET MOUCK
OTKPBITHIX JJAHHBIX B CETU
HNuTepHar.




OO6paboTka
MAaCCUBOB JIaHHBIX
B DJICKTPOHHBIX
tabnunax (1 gac)

Hcnonn3o0Banue
byHKIUH 9T IS
00paboTku OOJIBITINX

MaCCHBOB JIAHHBIX.
Maccusbl 1agHBIX B OT.
OpHOMEpHBIE U
JIBYMEPHBIE MACCUBBI.
Tunel TaHHBIX, PE3yIbTAT
paboThl. DyHKIMS
HAVMEHBIINN
(HAUBOJIBILINN).
[ToanieMeHTHOE CIIOXKEHUE,
BBIYUTAHUE, YMHOKCHUE U
JIeJICHUE DJIEMEHTOB JABYX
MacCCHBOB.

Petienne nmpuknaaHbix
3a]1a4 BHIOOPOYHOTO
CYMMUPOBaHHUS C
UCIIOJIb30BAaHUEM

* PackpbIBaeT CMbICIT
M3Yy4aeMbIX MTOHSATH.

* [lonnmaer paznuuue B
npUMEHEeHUU HOpMYII K
JMarna3oHy sYeeK u
npUMEHEHUU HOPMYII K
MacCHBY JIaHHBIX.

* [Ipumenser
BBIUHCIUTEIbHBIC
(GyHKIHN K MaccuBam
JAHHBIX JIJIS TIOBBIIICHUS
3¢ (HEKTUBHOCTH pEIICHUS
NPUKIIAJHBIX 3a7a4
aHaJIM3a JaHHbBIX.

* Pemaer 3amaun
ITO3JIEMEHTHOTO CJIOJKCHUS,
BBIUUTAHUSA, YMHOXKXEHUS U
JIEJICHUST IBYX MACCHBOB.

Tewmpsl,
pacKphIBaroI1e
JAHHBIN pa3nel
IIPOTPaMMBl, U

KOJIMYECTBO
4acoB,
OTBOJMMOE Ha UX
U3y4eHue

YuebHoe cojiepKkaHue

OCHOBHEIE BUJIBI
JIeSITEIbHOCTH
yUaluxcs Ipu U3y4eHuun
TEMBI

(Ha ypOBHE YyueOHBIX
JEeUCTBU)

MaCCHBOB.

npUMeHEeHnEeM (QyHKIUN
00pabOTKH MacCHBOB.




OO6paboTka

[IpencraBienue NaHHBIX B

* PaCKpI)IBaCT CMBICJI

naHHBIX B (ainax | popmare CSV. M3ydaeMbIX [IOHSTHIA.
XpaHeHHne JaHHbIX DT .
(opmara CSV C_O paHCHHE 1a & * [IpeoOpasyer TEeKCTOBBIN
(1 4ac) LibreOffice Calc B (baiin B Gopmar,
dbopmare CSV. .
obpabarteiBaembiii IT, u
Hcnonws3oBanue
. Ha000POT.
Pa3IMYHBIX pa3eIuTelNeH.
O06béM namaTu (aiiaos * [lonumaet obnacts
dopmara CSV. PUMEHEHUS U
JIOCTOUHCTBA U JIOCTOMHCTBA (popMata
HeocTaTKy (aiinos, CSV nns coxpanenus u
MPEICTABICHHBIX B IIEpEa i TaHHBIX.
dbopmare CSV. * [IpaBunbpHO
[TpakTuueckas padoTa mo pacrnakoBbIBaeT (pailibl
npeoOpa3oBaHUIO JaHHBIX dopmara CSV s
B (hopmat CSV. MOCJEAYIOMIErO aHaIn3a
CpaBHUTENBHBIN aHAIU3 naHHbIx B OT.
3aHMMAaeMOro oobEMa
NaMATH MIPU XPAHEHUH B
TaOJUYHOM U TEKCTOBOM
dbopmarax.
Templ,
PaCKpPBIBAOIITIE OcCHOBHBIE BUIBI

JIAHHBIN pa3zel
IpOrpaMMbl, U
KOJIMYECTBO
4acoB,
OTBOAMMOE Ha UX
V3y4CHUE

VYyeOHoe coaepxkaHue

ACATCIBHOCTH
yYHamuxcs Impu N3y4CHUU
TCEMBI

(Ha ypoBHE yueOHBIX
JIeUCTBUIN)




KoppensunonHbiin
anau3 (1 gac)

CyTb ¥ Ha3HAUYCHUE
KOPPEJSIIUOHHOTO
aHaJIH3a.

Koadpdurnuent
Koppensuuu. smMenenue
YUCJIOBOTO 3HAYECHUS

ko3 dunrenTa
KOpPEISIUUHU NTPU
pPA3JIMYHOM CTEINECHU
3aBUCUMOCTH
UCCIIETyeMBbIX JIaHHBIX.
KauecTBeHHast o1leHKA
3Ha4YeHMI Kod(PdurmenHTa
KOPPEJISIUU 0 1IKAJe
Uennoka. AHanu3 1aHHBIX
C UCIIOJIb30BaHUEM
dbynkuuu KOPPEJI 8 OT
LibreOffice Calc.

[TocTpoenue rpaduka

paccesinus. JIuHuA TpeHaa.

Paz6poc manHBIX
OTHOCHUTEILHO JIMHUU
TpEH/IA.

MeHnto /lanHsble.
Craructuka. Koppensauus
JUTSl IOCTPOCHUS
KOPPEISALMOHHOU
MaTpULIbI.

Pemienue npukiiaaHbIx
3a/1a4y aHaJIu3a JaHHBIX Ha
OIIPEAECIICHUE PSMOU WU
00paTHOM 3aBUCUMOCTEHN
110 3HAYECHUIO
koadurenTa
KOPPEISLHUU.

PackpsiBaeT cMbICH
U3y4aeMbIX ITOHATHUH.
[loHnmaet pasHuny
MEXIY
IIPUYUHHOCIEACTBEHHO
M CBSI3BIO U
KOppeJsiuuen JaHHbIX.

ITonumaeTt
HEO0XOIMMOCTh
HCIIOJIb30BAHHUS
KOPPEJSIIUOHHOTO
aHaiu3a OOIBIINX
JTAHHBIX B KQYECTBE
WHCTPYMEHTA
HCCJICJOBAHMSI.

Bnaneet HaBpIkaMu

HCIIOJIb30BAHHUS

byukiuit OT

LibreOffice Calc musa

BBIYMCIICHUS

ko3 dunrenTa

KOpPESIIH,

MOCTPOCHMS Tpaduka

paccerBaHUs.

Crpout

KOPPEISAIUOHHYO

MaTpPHILy C TTOMOIIIBIO

MeHIO JlaHHBIE.
CraTucrtuka.
Koppemnsius.

[IpoBogut ananus
KOPPEISLIMOHHON
MaTpHLbL, UCIIONIb3YS
YCIIOBHOE
dbopmaTupoBaHue.




Tewmpbl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMBbl, U

YuebHoe coepkaHue

OCHOBHEIE BUJIBI
EATEIbHOCTH
yqaIuxcs Ipu U3y4eHuu

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX HeﬁCTBHﬁ)
U3y4eHue
BoccranoBnenue | 3agada BOCCTaHOBJIEHUS * PackpbIiBaeT cMbICI
3aBHCUMOCTEN | @HATUTHYCCKON M3y4aeMBbIX ITOHATHH.
(1 gac) 3aBUCUMOCTH MO * OOBsICHSET CYTh IpoLECca

OTACIILHBIM 3HAYCHUSIM.
NHTEpNONSIMOHHBINA
MTOJIMHOM,
WHTEPIOJISIIUOHHbBIC
KOA(PUITUCHTBHI.
DKCTpanoJIsusl.
Crimaxusanue. Meton

HanMMCHBIINX KBAaJIPaTOB.

[TocTpoenue noirHOMA
Jlarpanxa. [loctpoenue
JIMHUM TPEH[A.
Koadpdurnuent
JNE€TEpPMUHALIUY.

BOCCTAHOBJICHUS
3aBUCUMOCTEMN.

* Biageer HaBbIKaMH
UCTIONIB30BaHUs (QYHKITHI
AJIEKTPOHHBIX TAOJIHNIL 1JIs
MIOCTPOCHUS
MOJIMHOMUATBHBIX
TPEHJI0B, BBIBOJA
ko3¢ umenTa
JNETEPMUHALIUU U
ypaBHEHHUS MOJINHOMA.




ba3nl nanHEIX B
AIIEKTPOHHBIX
Tabnumax (2 gaca)

Coznanue B/ B OT:
CTPYKTypa TaOJuIIbI,
3aIKCH, TIOJIs1, THIT TTOJIS,
uMst BJ1. CriocoOmr
3ar0JHEHUS U
pEIaKTUPOBAHUS JJAHHBIX.
Hcnonp3oBanue Hopmbl
JuIst 3anosiHeHus b/1.
CopTtupoBka 3amnucei.
dopMHUpOBaHUE 3aPOCOB
Ha BBIOOPKY JTaHHBIX.
OuIbTp.

[Touck 1 3aMeHa JaHHBIX.
Oyukuusa BITP — nouck
AJIIEMEHTOB B TaOJIUIE WIH
JIMara3oHe Mo CTPOKaM.
CBoJiHbIE TAOTUIIBI.

PackpeiBaet cmbIci
M3y4aeMBbIX TTOHATHH.

Pa3zpabateiBaer
CTPYKTYPY TaOJIHII IS
OCTPOCHHUS Oa3bl
JaHHBIX B 3JICKTPOHHBIX
TabJIHIax.

Brnageer naBbikamMu
UCTIOJIb30BaHUS
(GYHKIMI 37IEKTPOHHBIX
TabmIl mo padoTe ¢
MPOCTEUIIIEN
peTSIMOHHON 0a30ii
JaHHBIX.

OcymiecTBisieT
COPTHUPOBKY 3aruceit 6e3
MOTEPU JaHHBIX.

[IpaBunbHO

Tewmpsl,
PaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMBbl, U

KOJIMYECTBO
YJacoB,
OTBOJIMMOE Ha UX
U3y4YCHUE

YuebHoe cojiepKaHue

OCHOBHBEIE BUJIBI
JeSITEIbHOCTH
y4aImxcs Ipu u3y4eHuu
TEMBI

(Ha ypOBHE Y4eOHBIX
JEHUCTBUIN)




[IpenmyniecTBa CBOIHBIX
TaluIl Ipu padboTe ¢
O0oIBIIMMH 00BEMaMU
JTAaHHBIX. AJITOPUTM
CO3JaHUs CBOJTHOU
tabiuipel. Pemenne 3amaq
Ha CO3/IaHHUE CBOJTHBIX
tabmumm mrst B/I.

dbopMHpyeT 3ampochl Ha
BBIOOPKY JIaHHBIX B
COOTBETCTBHH C
ITOCTABJICHHOW 3a/1a4eil.
Ocy1iecTBsieT MOUCK
Y arperupoBaHUE
JAHHBIX C TTIOMOIIBIO
¢ynkiun BITP.
[Tonumaer
MPAKTUYECKYIO
3HAYUMOCTbH CBOJIHBIX
Ta0JIMILL, CO3/IaHHBIX
cpeacteamu OT.

Paznen 2. UHTEVIEKTYAJIbHBIN AHAJIHU3 JAHHBIX (8 YacoB)

Bsenenue. 3amaun
aHaJIN3a JaHHBIX

(1 gac)

Hayxka o naHHbIX.
Hampasnenus Data
Science.
BoctpeboBanHOCTH
crienmanuctoB Data
Science. I{enb 1 OCHOBHEIC
STanbl aHAJIM3a JaHHBIX.
Ananms,
MIPOTHO3UPOBAHUE,
BbIPa0OTKA pEKOMEH A
Ha MpUMepax perraeMbIxX
3ajad. lcnons3oBanue
OMOJINOTEK SI3BIKA
MIpOrpaMMHUPOBAHUS
Python B kauectBe
WHCTPYMEHTOB aHaJIN3a
JTQaHHBIX.
NmnoptupoBanue
OMOJIMOTEKH U OT/IEILHOM

PackpsiBaer  cMmbIch

M3y4aeMBbIX TTOHATHH.

[TornMaeT npu4rHbI
BocTpeOoBaHHOCTH Data
Science.

[IpaBunbHO Ha3pIBaET

VICTOYHHUKHU

reHepanuu  O0JbIINX

00BEMOB [JaHHBIX B

COBPEMEHHOM MUDE.

Bixaneer
MMOHUMAaHUEM ILIEIN U
3a7a4, peIIaeMbIX C

MOMOIIIBIO  aHaju3a
JTaHHBIX.

['pamotHO
UMIIOPTUPYET
OMOJIMOTEKY u

OTJICTBbHYIO (DYHKITHIO
U3 OMOJIMOTEKY A3BIKA




Templ,
PAaCKpBIBAIOIIINE
JTaHHBIN pa3zel
IporpaMMbl, U

YueOHoe copepkaHue

OcCHOBHBIE BUJBI
EATENBHOCTH
YYaIUXCS TIPU U3YICHHUH

KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAUMOE Ha UX JEeWCTBUI)
U3y4EHUE
(GyHKIMY U3 GUOIMOTEKH TTpOrpaMMHpPOBAHI
A3BIKA TIPOTPAMMHPOBAHHUS Python.
Python.
IToaroroska MammnHounTaemsie *  PackpsiBaer cMbIci
naHHbIX (1 yac) | popmaTsl JaHHBIX. U3y4aeMbIX MMOHITHH.
YenoBekounTaeMble e Tlomumaer
¢dopmatsl naHHBIX. ChIpbIE HEO0OXOIMMOCTD
nannbie. Data set (Habop IpeBAPHTEIBHOI

JaHHbIX ). MicTouHuKH
naHHbIX. HeobxomumocTthb
MepBUYHON 00pabOTKHU U
CTPYKTYPHU3AIIMH CHIPHIX
na”HueIxX. Hanbosee yacto
BCTPCUAIOIINECS OITMOKHU B
CBIPBIX JIAHHBIX U
HEKOTOpPBIE CITOCOOBI UX
ycTpaHeHus. MeToasl
00pabOTKH CTPOKOBBIX
JAHHBIX B A3BIKE
IPOTrPaMMHUPOBAHUS
Python.

00pabOTKH TaHHBIX

Bnaneer nonumanuem
HaboOpa BO3MOKHBIX
OIIMOOK ¥ IPUYMH UX
BO3HUKHOBEHHUS.

[IpumeHnsieT MeToIbl
00paboTKH CTPOK
A3BIKA
IPOrpaMMUPOBAHUS
Python, ucnons3yer
HAaBBIK OTJIAJIKH
Iporpamm.




Cpena Jupyter
Notebook (1 gac)

[TpoekT Jupyter. OCHOBHOE
Ha3HAYEHUE MPOEKTA
Jupyter. Jupyter Notebook
u Jupyter Lab. YcranoBka
Jupyter ¢ momomibro
MEHeJ[Kepa MaKeToB pip.
Co3nanue u coxpaHeHue
OokHOTa B (hopmate
.1pynb. OCHOBHBIE
KOMIIOHEHTHI OKHa.
KonoBeie ¥ TEKCTOBBIE
AYEUKHU. PexxnuMsbl

* PackpbIBaeT CMbICIT
M3y4aeMBbIX ITOHATHH.

* Ucnonb3yer cpeny Jupyter
Notebook s co3ganus,
pEIaKTUPOBAHUS U
OTJIAJIKU TTPOTPaMM Ha
SI3bIKE MPOrPaAaMMUPOBAHMUS

Python.
e [lonnmaert, Kak co31aTh U
COXPaHUTH

Tewmpsl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
porpamMMbl, U

KOJIMYECTBO
YacoB,
OTBOJIMMOE Ha UX
U3y4YCHUE

YuebHoe cojiepkaHue

OcCHOBHBIE BUJBI
JESITEIHOCTH
YYaIIUXCS TIPU U3YICHHUH
TEMBI

(Ha ypoBHE Y4EOHBIX
JEeUCTBUI)

pEIaKTUPOBAHUS U
BBITIOJTHEHUS. TeKcTOBas
pasmetka Markdown.

O70KHOT B cpene Jupiter
Notebook.
* Bnanmeetr BO3MOXKHOCTSIMU

TEKCTOBOW pa3METKH
Markdown.

* lcnosib3yeT TEKCTOBBIE U
KOJOBBIE SUECHUKU IS
CO3/1aHus,
pEIaKTUPOBAHUS U
BBITIOJIHCHUS.




[Taket Pandas

PackpsiBaer cMmbich

(1 gac) V3y4acMbIX ITOHATHH.
bubnuoteka LTSI IlpaBuibHO
aHanu3a aaHHbix Pandas. onpezenseT OGEEKTEL
VYcraHoBka OuOIMOTEKH Series u DataFrame.
Pandas u3 610kHOTA.
CrtpykTypa naHHbIX Series. *  Bnaneer xomanzamu
ApudmeTnueckue co3aHusi 00bEKTOB
oIepaLun, T0CTyI K Series u DataFrame.
OTJIETIbHBIM 3JIEMEHTaM U *  [lonumaer pazHuity
cpesbl B Series. Series Kak MEK1y IBHOM 1
cioBaps B Python. HeSBHOIM
Crioco0bI co3panus VHITEKCALTHSIMIL
00BekTOB Series. SIBHbIC U
HESIBHbIE UHJIEKCHI. " (aMoCTOATeIbHO
CrpyKTypa JaHHbIX MPUMEHSET KOMaH/IbI
DataFrame. Utenue u AT COBHaHHH,
3anuch (aitioB ¢popmara 06bekToB Series 1
.CSV. KomaHnib1 DataFrame.
MPOCMOTpPA MEPBBIX WIIU *  llpaBuneHO
MOCJIETHUX CTPOK UCIIOJIb3yeT KOMaH/IbI JJIs
CUMTaHHOTO (paiina. co3/1aHusa 00BEKTOB
Series u DataFrame npu
pelIeHnN 3a7a4 aHalln3a
JTAHHBIX.
Tewmprl,
PACKPBIBAIOIIHE OcCHOBHBIE BUBI

JIAHHBINA pa3zen
porpamMMbl, U
KOJIMYECTBO
YacoB,
OTBOJAMMOE Ha NX
M3y4YCHUE

YuebHoe cojiepKkaHue

ACATCIBbHOCTHU

y4aIuxcs Ipyu U3y4eHUun

TEMBI
(Ha ypoBHE Y4EOHBIX
JEeUCTBU)




CraTHCTHUECKHE
XapaKTePUCTUKU
naHHbIX (1 yac)

Hcnonp30BaHuEe METOJIOB
K anemeHtam DataFrame.
Bribopka mo ycnoBuio B
CTOJIOAx 00BEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMMHpOBaHUE 3HAUCHUH,
ONpe/ICIICHUE
MHHHAMAJILHOTO U
MaKCHUMAaJILHOTO 3HAYCHHUM,
MOACUYET KOJIMYECTBA
3HaYEeHUH 00BEKTOB Series
u DataFrame. Cratuctnka
C TIOMOIIBIO PYHKIIUU
describe().

. PackpsiBaeT cMbICH
M3y4aeMbIX TTOHSITHH.
*  IIpaBunsHO
MIPUMEHSAET METOJbI K
anemenTaM DataFrame.

. CaMOCTOSITEIbHO
bopMUpYyeT KOMaHIbI
JUJISL arpETUPOBAHUSA
JIQaHHBIX.

*  IIpoBogut nepBUYHBIN
aHaJIu3 JaHHBIX Ha
OCHOBE METO/JIOB
onucareabHON
CTaTHUCTUKH.

Busyanuzanusa u
npeoOpa3oBaHue
JaHHBIX (2 yaca)

Busyanu3zaius JaHHBIX €
nomoibio Matplotlib.
Bujwt rpadukoB u
GyHKIAA 1T BX
MOCTPOCHHUS C TIOMOIIIBIO
Matplotlib. Hactpoiika
rpaduxoB. CoxpaHeHue
KapTHUHKH.
[lepepopmaTtupoBanue
JAHHBIX: OYHMCTKA,
npeobpazoBaHue, CIUSHUE.
KareropuanbHeie u
qrcioBbie qaHHble. [Torck
MIPOMYIIEHHBIX 3HAYCHHIA.
MeTtoas1 00paboTKH
IPOMYIICHHBIX 3HAYCHHIA.
OunpTpanus JTaHHBIX.
MacmrabupoBanue
JTaHHBIX. BeiOopka

* PackpbIBaeT CMbICH
M3y4aeMBbIX ITOHATHH.

* [IpaBmiIbHO BEIOMpPAET BU/T
rpaduka s pemeHus
IIOCTABJICHHOW 3aJ1auH.

* CaMOCTOATENBHO
HACTPaMBAET OTOOpAKEHUE
Ha Tpaduke, UCTIONB3YS
BO3MOYKHOCTH OMOTMOTEKH
Matplotlib.

* [IpaBusIbHO CoXpaHseT
MOJIYYEHHOE
HU300pakeHue.

* OcylecTBIsIET aHAINU3
JAHHBIX HA OCHOBE
MOJIYyYCHHOM
BU3yaJIN3alUU.




Tewmpbl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMBbl, U

KOJIMYECTBO
YJacoB,
OTBOJIMMOE Ha UX
M3y4YCHUE

YuebHoe coepkaHue

OCHOBHEIE BUJIBI
NEATEIILHOCTH
yqaIuxcs Ipu U3y4eHun
TEMBI

(Ha ypoBHE Yy4eOHBIX
JEeUCTBUI)

CTPOK/CTOJOIIOB
3a/TAaHHBIM KPUTEPHSIM.

110

* [IpaBuibHO onpenensier

KaTCTrOpHAJIbHBIC U
YU CJIOBbLIC JaHHBIC.

[IpaBusibHO HAXOAUT
KOJIMYECTBO
IPOIYIIEHHBIX SYEEK.
CamMocToATEIBHO
BbIOMpaET METO1 U
UCIIOJNIB3YET €ro JIs
00paboOTKX MPOMYIIEHHBIX
3HA4YCHUMN.

Hcnonb3yeT BO3MOKHOCTH
MacIITaOUpOBaHUS
JaHHbIX.

[TpaBuIIbHO OCYIIIECTBISET
BBIOOPKY CTPOK/CTOJIOIOB
0 3aJaHHBIM KPUTEPHUSIM.




NunuBuayanbHbIN
npoekT (1 gac)

[IpoBeneHne pa3Be104HOrO
aHaJIN3a U BU3yaJIn3aluu
00JIBIIIOTO MacCHBa
JAHHBIX C IOMOIIBIO
oubnuotexu Pandas
BO3MOXKHOCTEH Matplotlib
U1 BU3yalIu3aluu
pe3yJbTarta.

¢ CaMoCTOSITENBHO
MPOBOAUT
IIpEABAPUTEIIbHBIN
aHaJIM3 JTAHHBIX C
MTOMOIIbIO OMOTNOTEKH
Pandas.

*  Hcnonwzyer
BO3MOXKHOCTH Matplotlib
JUIS1 BU3yalin3aiuu
pe3yJabTara.

*  IlpaBunbHO
oopMIIIET pe3yabTaThl

[IPOBEACHHOIO aHaau3a
u dbopmynupyet
BBIBO/IBI.

Templ,
PAaCKpBIBAIOIIINE
JTaHHBIN pa3zel
IpOrpaMMbl, U

KOJIMYECTBO
4acoB,
OTBOJMMOE Ha UX
W3y4YECHUE

YueOHoe copepkaHue

OcCHOBHBIE BUIBI
JESITEILHOCTH
YYaIIUXCs IPU U3YICHHUH
TEMBI

(Ha ypoBHE Y4EOHBIX
JEeWCTBUI)

Pasznen 3. Anropurmsel 00padoTKu cMMBOJIbHOM HHpopMmanuu (12 yacoB)




AJIropuTMBI
00paboTKH
TEKCTOBBIX

naHHbIX (1 gac)

3ameHa NOBTOPSIOIIUXCS

cuMBoJIOB. MeTon replace.

ITouck MmakcuMaJILHOU U
MHUHUMAJIBHOM TTOJCTPOKHU
cuMBoJI0B. Ilonck
MaKCHUMaJILHOT'O
KOJINYE€CTBA UAYIIHNX
MOJPSJT CUMBOJIOB.

PackpriBaet cmbIci
M3y4aeMBbIX TTOHATHH.

Bnaneer pazouenuem
CTPOKH I10 TIpodeiam
WU APYTUM
CHMBOJIAM.
[IpaBunbHO
onpeaenser
MaKCHUMAJIbHOE U
MUHHMAJIbHOE YHCIIO
WYX TOJPSI
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOIIHNX
HEKOTOPOMY YCJIOBUIO.
Ocy1iecTBiIsieT MOUCK
KOJINYECTBA UAYIIUX
MOJIPsiJT CHMBOJIOB,
Cpeau KOTOPBIX HET
YKa3aHHBIX CUMBOJIOB
WJTU LETIOYKH
CHUMBOJIOB.
IIpaBunbHO
OCYILIECTBIISIET TTOMCK
MOBTOPSIOIINXCS
LIETIOYEK U3 ABYX, TPEX
CHMBOJIOB.
[Tonnmaet otTinuue B
TIOMCKE
MaKCHMAJIbHOTO U
MHUHUMAaJIbHOTO
KOJINYE€CTBA CUMBOJIOB,
Cpear KOTOPBIX
YKa3aHHBIA CUMBOJI
BCTPEYAETCS N-€
KOJIMYECTBO Pa3.




Tewmpbl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMbl, U

YuebHoe cojiepkaHue

OcCHOBHEBIE BUIBI
EATEILHOCTH
yYaIuXxcsl IPH U3y4YCHUN

KOJIMYECTBO TEMBI

4acoB, (Ha ypoBHE yueOHbIX

OTBOJMMO€ Ha UX JICUCTBUI)
U3y4YeHue

Ananus JlnnHa caMou IITMHHOMN *  PackpbIBaeT CMbICI
TEKCTOBBIX MOAIEIIOYKH CUMBOJIOB. M3y4aeMbIX OHATHIA.
JTaHHBIX. JIMHAMHYeCKUI TOJIXO0/I. . TTpaBHIBHO
JunaMuuecKui Konosast tabmuia ASCII

noaxon (1 gac)

char u ord. MakcumanabHOE
Y MUHHUMAaJILHOE
KOJIMYECTBO HIYIIUX
MOJIPsiJT CHMBOJIOB, 32
VCKJIFOYEHNEM YKA3aHHOU
MOJICTPOKH.

OCYILIECTBIISIET CPABHEHUE
NOAPSIA UIYLIUX
CHMBOJIOB B CTPOKE
JAHHBIX.

Baaneetr metonom
nepedopa 37eMEHTOB
JUISI CPAaBHEHUS
COCEIHUX.
Ocy11ecTBIsET MOUCK
MOACTPOKHU, CUMBOJIBI
KOTOPOU PaCHOJIOKEHBI

B aJi(DaBUTHOM WJIU

oOpaTHOM asipaBUTHOM

HOPSIZIKE.

[IpaBriibHO
OCYILIECTBIISET ITOUCK
L[ETI0YEK U3 ABYX, TPEX
CHUMBOJIOB IIyTEM
nepedopa PJIEMEHTOB.




Meron nByx
yKaszareneu Juis

cTpok (1 yac)

AHanu3 CTpOK Ha HAJIM4YKE
VICKOMOMU TOJICTPOKH.
Merton nByX ykasareyeu.
[Touck noacTpokwu,
OrPaHUYEHHOU
YKa3aHHBIMH CUMBOJIAMU.

*  PackpeiBaer cmbIch
U3y4aceMbIX ITOHATHUH.

*  Bnageer meronom nByx
yKaszaTenen sl TouckKa
YKa3aHHOU MOJCTPOKHU.

*  IlpaBunbHO

OCYILIECTBIISET MTOUCK
MaKCUMAaJIbHOTO U
MHUHHUMAaJIbHOTO 3HAYEHUN
IIOAIIOCIJIEI0BATENBHOCTH
C YKa3aHHOHU
KOMOUMHaIMel CUMBOJIOB

Templ,
PAaCKpBIBAIOIIINE
JTaHHBIN pa3zel
porpamMMbl, U

YueOHoe copepkaHue

OCHOBHEBIE BUIBI
EATETBHOCTH
YYAIUXCS TIPU U3YICHUH

KOJINYECTBO TEMBI
9acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha UX neiicTBuif)
M3y4YCHUE
METOJOM ABYX
yKaszaTeJen.
Ananus * PackpriBaer CMBICII
. MHO)eCTBO Kak CTPyKTypa
E) KCTOBBIX nannbIx. COpTHPOBKa M3y4aeMbIX TTOHSTUM.
alJoB. .
. MHOKeCTBa. DopMmyIia * Braneer OpMyJI0ii
YacToTHbIN . PMY . . Popmy
BKJIFOUYEHHUM U UCKIIFOUEHU I BKJIIOYEHHN u

cioBaps (1 yac)

JUISL IBYX MHOKECTB.
MeTtona count. YacTOTHBIN
CJIOBApb.

UCKITIOYCHUH Uil paboThI
C IByMsI MHOYKECTBAMHU.

* [IpaBuiBbHO CTPOUT
YaCTOTHBIM CIIOBAph IS
ar060M CTPOKHU
CHMBOJIOB.




I'enepanus cioB ['enepanus BCEX e PackpeIBaeT CMBICI

3aJIaHHOTO BO3MOYKHBIX CJIOB 3ydaeMbIX TIOHSATHii
andapura (1 wac) | 3aJaHHOTO Habopa . Bhazeer MeTonom
OYKB.

TeHEepaIiy BCex
BO3MOXKHBIX OYKB B
3aJlaHHOM HaOope.

[TepeGopHBIi arOpUTM.
BnosxeHHbIe ITUKIIEL.
Moaynsb intertools

¢ynkuu product *  IlpaBuibHo
HCTIOJB3YeET MepeOopHbIi

QJITOPUTM IS
ONPENEIICHUS KOJINYECTBA
CJIOB, KOTOPBIE MOKHO
IIOCTPOUTH U3 YKA3aHHOTO
KOJIM4ECTBA CUMBOJIOB
IIPU HAJIMYUU yCIIOBUM.

*  IIpaBunbHO UCHIOJIB3YET
¢dynkuto product
Moy intertools s
re€HEPALMH CUMBOJIOB.

I'enepanus Bcex IlepectanoBkn  OykB  B| [  PackpblBaeT CMBICI
CJIOB, 3aJJaHHOM cJi0Be. MOlyib M3Y4aeMBIX TIOHATHI.
Templ,
PACKpPBIBAIOILHE OCHOBHEBIE BUIBI
JTaHHBIN pa3zel JIEeATEILHOCTH

pOrpaMMbl, U YYALUXCS TPU U3yYECHHUH

VYyeOHoe copepkaHue

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAUMOE Ha UX JEeWCTBUI)

U3Y4YCHHE




YIOBJIETBOPSIOIIN
X ycnoButo (1 gac)

intertools, hyHKIMS
permutations. Hanuuue u
OTCYTCTBHUE CUMBOJIA B
CJIOBE.

* [loHnmaer otnuune
COYETaHUM YKa3aHHBIX
CHMBOJIOB OT BO3MOKHBIX
IIEPECTaHOBOK.

* [IpaBUIBHO UCTIOJIB3YET
dbyHKIIMIO permutations
MOIyJIs intertools fyst
re€Hepalud CUMBOJIOB.

O6paboTka
ETOYMCIICHHBIX
JTAHHBIX

npakTukyMm (1 yac)

[{enouncneHHbIC TaHHBIE.
CuuTtsiBaHue U3 ¢aina.
OO6paboTKa IeMEHTOB
MaccuBa. Beibopka
AJIEMEHTOB MAaCcCHBA B
COOTBETCTBHUH C 3aJaHHBIM
ycinoBueM. OnpeneneHue
MaKCUMAaJIbHOTO U
MUHUMAJIBHOTO CpeH
OTOOpPAHHBIX YHCE.

*  PackpeiBaer cmbic
M3y4aeMBbIX TTOHATHH.

*  OcyuiecTBisieT
oOpallleHHe K JaHHBIM
daiina B hopmare .txt.

*  IIpaBunbHO
MCIOJIB3YET Olepaluu
1ICJIOUMCIICHHOT'O
JICJCHUS IS
OIPEAECIICHUS JETUMOCTH
Ha YKa3aHHOE YHUCJIO.

. [ToHMMaeT nmpuHLKIT

COCTaBJICHUS CJIIOKHBIX
YCIIOBHH.

Hucnosbie
aBToMarthl (1 gac)

AHanu3 YUCIOBBIX
AJITOPUTMOB.
Hcnonp3oBanue GyHKIM
JUTSl IPEJICTABIICHUS YU CE
B Pa3IUYHBIX CUCTEMAX
cuuciieHus. Pemenue
3a7a4 Ha 00paboTKy
HATypaJbHBIX YUCEI
YUCJIOBBIMU aBTOMAaTaMU
Ha SI3bIKE

*  PackpbIBaer cMbICI
M3y4aeMBbIX TTOHATHH.

*  IIpaBunbHO
UCIOB3yeT PyHKIMHK bin,
int.

*  OcyuecTBisieT aHAIU3
QITOPUTMOB PaOOTHI
YHCJIOBBIX aBTOMATOB.

*  Brnageer meTonamu
pelieHus 3aja4 Ha




Tewmpbl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMbl, U

YuebHoe coepkaHue

OCHOBHEBIE BUIBI
EATEILHOCTH
yYaIUXcsl IPH U3y4YCHUH

KOJINYECTBO TEMBI
Jacos, (Ha ypOBHE Y4eOHBIX
OTBOJMMOE Ha UX neiicTBuif)
U3YUYECHHUE
MIPOrPaMMHPOBAHHUS aHaJIN3 YUCIIOBBIX
Python. JITOPUTMOB.
Perynsipubie 3nakomcTBO ¢ PB. O6mue PackpriBaer cmbici

BbIpakeHHs (3
yaca)

MPUHLHUIIBI UCTIOJIb30BaHUS
PB. Monyns re a3bika
MIPOrPaMMHPOBAHHUS
Python. OcHoBBI
cunTtakcuca. [1labmoHbL.
Yka3zaHne KOJIM4ecTBa
noBTopeHun. [Ipumepspl
MCMOJIb30BaHUA.

Mopaudukanus TEKCTOBBIX

JTAaHHBIX c
HCII0JIb30BAHUEM PB.
Ouuctka JIAaHHBIX.
Paznenenue maHHBIX Ha
OTAEIbHBIE CTOJIOLIBI.
ITomck wm 3ameHa ¢

nomompio PB.  @®yHkumm
search, fullmatch momyns
re.

Hcnonn3oBanue
PETYJISIPHBIX BBIPAKCHUHN
JUIS TIOMCKA U 3aMEHBI
JTAHHBIX C IIOMOIIBIO

cpeacTB oUCHOTO MaKeTa
LibreOffice.

M3y4aeMBbIX TTOHATHH.
[ToHMMaeT NpUHLIKIIBI
CO3JaHMs U
Hcroab3oBanusa PB.
OcyuiecTBiIsieT MOUCK
T10 YCJIOBHIO C
nucnoab3oBanuem PB.
[IpaBunbHO
ucnons3yer PB ms
OUYMCTKH JTAHHBIX.

OcymiecTBiusieT
pasJiesieHue TaHHBIX Ha
OTIEIbHBIE CTOJIOLBL.

[IpaBunbHO
ucnoiib3dyer PB s
MOMCKa U 3aMEHBI
JIQaHHBIX.




Pemenune 3amau Ha
mudposanue (1
qac)

Kpunrorpadus.
Mudposanue u
nemudposanue. [udps
nojactanoBku. [udp
Le3aps, cxema
mudpoBaHuUSL.

* PackpbIBaeT CMbICIT
M3y4aeMbIX ITOHSITHM.

* [IpaBUIIbHO KCTIONB3YyET
BO3MOKHOCTH SI3bIKA
IIPOrpaMMUPOBAHUA

Templ,
PAaCKpBIBAIOIINE
JTAHHBIN pa3zel
IpOrpaMMbl, U

KOJIMYECTBO
4acoB,
OTBOAMMOE Ha UX
W3y4YECHUE

VYyeOHoe coaepxkaHue

OcHOBHBIE BUIBI
NEeATEILHOCTH
y4almxcs Ipu U3y4eHuu
TEMEI

(Ha ypoBHE yueOHBIX
JEeUCTBUIN)

Python nyst g poBanus
uHbOpMaInu.

0 Brnageer npocThIMH
MeTojaMu mudpoBaHus
U nemmndpoBaHus
uHpopmaruu.

Paznen 4. Yuciaennbie MeTobI (5 4acoB)




[IpakTukym
10 PELICHUIO

[TorpemHocTb
BbeIuncieHui. McTtounuku

* PacKpbIBaeT CMBICI
M3y4aeMBbIX TTOHATHH.

YpaBHEHUH B NOTPELIHOCTEN npu « TloHUMAET TIPUHHHEI
BﬂgKTpOHHBIIX KOMIIBIOTEPHBIX BO3HUKHOBCHMS
tabnuuax ( BBIUMCIIEHMSIX. Meronuka MOTPEITHOCTH
qac) pEelIeHUs] YpaBHEHHUM C BBIYMCIIEHUIA
UCIIOJIb30BaHUEM
* Bageet rpadguueckum
TaOJIUIHOTO IpoIeccopa.
N METOJIOM pELICHUs
Pemenue JIMHEUHBIX .
. ypaBHEHUM.
YPaBHECHUU. Meron
. * [IpaBUIBHO UCIIOJIB3YET
npubmmxennit.  [lonGop .
napamerpa npuOIMKEHHBIA METOA
' pellIeHHsT YpaBHEHUI C
IMOMOIIBIO0 BO3MOKHOCTEN
OT.
Pemenune CtpykTypupOBaHue *  PackpsiBaeT cMbICI
(UHAHCOBBIX uH(OpMALHH U3y4aeMbIX ITOHATHH.
3a71a4 B (bHHAHCOBOTO XapakTepa o +  OCyIIECTBISET TOHCK
3JEKTPOHHBIX LIEHaX U aCCOPTUMEHTE IIPU OTKPHITOI
Tabmumax (1 gyac) | BIOOpE TOBAPOB U YCIIYT. uHbopMAIHH
CpaBHEHME BApUAHTOB (buHAHCOBOTO
pPacxoi0B U JOXOJOB. XapaKTepa B CeTH
JIn4uHbBIN U CEMENHBIN Wntepuer

oroxeT. Pacuér u yriara
HaJIOTOB.

*  Bmageer HaBblkamMu
CTPYKTypH3aIUU
dbuHaHCOBOM
uHbOpMaIUu.

*  IIpaBunbHO MPOBOAMT

Tewmpbl,
PACKpBIBAIOIINE
JTAHHBINA pa3Iell
MporpamMMsbl, U

KOJIMYECTBO
4acos,
OTBOJIMMOE Ha UX
M3y4YCHUE

YuebHoe coepkaHue

OCHOBHEBIE BUIBI
EATENBHOCTH
yYaIuXxcsl IPH U3y4YCHUN
TEMBI

(Ha ypOBHE Y4eOHBIX
JEeUCTBUIN)




CPaBHHUTEIBHBIA aHAIN3
Pa3TUYHBIX (PMHAHCOBBIX
MPOTYKTOB, BKJTFOYAs
OaHKOBCKHUE YCIIYTH.

Hccnenosanue
rpaduxos
(GhyHKIUN B
MOJIAPHBIX
KOOpJIMHATAX

(1 gac)

[Toctpoenue rpagukoB
(YHKIMI B OJSIPHBIX
KOOpAMHATAX.
Odopmrnenue rpaduka B
9T. UcciaenoBanue
U3MEHeHus rpaduka B
3aBHCHUMOCTH OT
KOJIMYECTBA BHIOPAHHBIX
3HayeHuu. MccnenoBanue
noBeieHus rpaduka B
3aBUCUMOCTH OT 3HAaYCHUU
K03 PUITMEHTOB.

*  PackpeiBaer cmbic
M3y4aeMBbIX TTOHATHH.

*  IloHumaer
0COOCHHOCTH MOCTPOEHUS
rpadukoB QyHKIMI B
MOJIIPHBIX KOOPIWHATAX.
*  Bnaneer HaBbIKaMH
UCCIIEI0BATENBCKOM
JESITEIbHOCTH TIPH
POBEICHUH
IKCTIEPUMEHTOB.

e  IIpaBUJIBHO BBHISBISIET
napaMeTphl, BIUSIONINE
Ha pe3yJbTar.

IIpakTuKy™m 11O
BBIYHCIICHUIO

JUTAHBI KPUBOU
(1 gac)

Jluckperusanus Kak METOJ
ONPENEIICHUS JJIMHBI
kpusoi. [lar
JVCKPETU3ALNH.
Hccaenosanue BIUSHUS
niara IMCKpeTu3anuy Ha
KOHEUYHBIN PE3YJIbTaT.

* PackpbIBaeT CMbICIT
M3y4YaeMbIX TTOHSITHH.

* [IpaBUILHO UCTIOJIB3YET
JTACKPETU3ALNIO JJISI
BBIYMCJICHUS JIJIUHBI
KPUBOM.

* Bnageet HaBbIkaMu
HCCJICIOBATEIILCKOM
JESITETLHOCTH TIPU
MPOBEICHUH
3KCIIEPUMEHTOB.

[IpakTukym mo
BBIUYHCIICHUIO

wiouanen puryp

[Tpubamxénnoe
BBIUKCJICHHE TIJIOLIaIN
¢burypsl. Meton

O  PackpeiBaet cMbiCi

M3y4yaeMbIX MoHATHM. [
[TIpaBunbHO




Tewmpsl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zen
[pOrpaMMBbl, U

YuebHoe coepkaHue

OCHOBHEBIE BUIBI
EATEILHOCTH
YYAIIUXCS TTPU U3YICHHUH

KOJIMYECTBO TEeMBI
4acoB, (Ha ypoBHE yueOHbIX
OTBOJMMOE Ha UX JICUCTBUI)
U3y4eHue
(1 gac) JTACKPETU3ALUU JJIST HCIMOJIb3YET

BBIUKCIICHUS TJIOIIAAN
¢burypsl. Metoabl
IPSMOYTOJIBHUKOB U
Tpaneuu.

JUCKPETU3ALMIO IS
BBIUMCIICHHS TUTOIIAAN
duryp.

OcymiecTisieT
BBIYHCIICHUE TLJIOILAU
¢buryp B 3T ¢
UCIIOJIb30BaHUEM
METOJI0B
IPSIMOYTOJIBHUKOB U
Tparenui.

Bnaneer naBbikamu
UCCJIeI0BATENHCKON
JESITEIbHOCTH TIPH
IPOBEICHUU
HKCIIEPUMEHTOB TIO
U3MEHEHUIO NTapaMeTPOB
IIPU BBIUMCIICHUU
wioniaau Guryp.




11 knacc TemaTudeckoe miianupoBanue kypca «IlIpakruyeckas

uHpopmaTuka» 1 yac B HeaeJ10, Bcero — 34 yaca

Templ,
PacKpbIBAOIINE OCHOBHBIE BUJIbI
JTaHHBIN pa3zel JeSATECIbHOCTHU

IpOrpamMMmbl, U YYAIIUXCS TIPU U3YYECHUU

VYyeOHoe coaepkaHue

KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE yueOHBIX
OTBOAMMOE Ha UX JEeHCTBUIN)
U3y4EHUE

Pazgen 1. MoaenupoBanue (9 1acon)

Cpena Scilab [Taket Scilab. Haznauenue *  PackpbIBaeT CMBbICI
(1 qac) " YCTAaHOBKa. Buemnuii Buj U3y4YaeMBbIX [MOHSITUI.
OKHA IIPOrpaMmbl. 30HbI e TIOHUMAET OCHOBHOE
1IpOCMOTpa U Ha3HA4YEHUE MTaKeTa
peAaKTUPOBAHUSI. Scilab.
OCHOBHEIE KOMaH/IbI . IIpaBHIIBHO
rJIaBHOTO MeHIo Scilab. HCTIONb3YET OCHOBHBIE

Pa6ora ¢ daitnamu. OcHOBBI
paboThI B cpene Scilab.

KOMAaH/IEI.
. Biraneer mexanusmMom
paboThl ¢ daitnamu.

. OcyuiecTBisieT
paboty B cpene Scilab.




Cpena Scilab:
MOCTPOEHUE
rpacdukoB (1 yac)

ITocTpoenne nByMepHBIX
rpaduxoB. OyHkius plot.
[Toctpoenue rpadukoB
HECKOJIBKUX (DyHKLUH B
OZHOU CUCTEME KOOPAMHAT.
Heckomnbko rpadukoB B
OJIHOM TrpauecKOM OKHE.
Odopmienne rpadmKoB.
ITonsapuas cucrema
KOOpJIMHAT.

*  PackpbIBaeT CMbICI
M3y4aeMbIX ITOHATHM.

*  IIpaBuibHO UCHIOJIB3YET
bynkuuo plot ais
NOCTPOEHUS TPaUKOB.

* I'pamortHO

OCYLIECTBIISIET
odopmieHue rpaduKoB B
cpene Scilab.

*  Bmageer

MOCTPOEHUEM TI'paKOB B
MIOJIIPHOU CUCTEME

KOOpJAUHAT.
[TocTpoenue [TocTpoeHue TpEXMEpPHBIX O PackpsiBaeT cMbICT
TPEXMEPHBIX rpadukoB. OdopmieHue U3y4aeMbIX TOHITHH.
Tewmpbl,
PACKPbIBAIOLIIE OcHOBHBIE BHJIbI

JIAHHBINA pa3zen
MpOrpaMMbl, U

YuebHoe cojiepkaHue

NEeATEIIBHOCTH
y4aIuxcs Ipu U3y4eHun

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX JICUCTBHIN)
U3y4YEHUE
rpauKoB B TPEXMEPHBIX rpaUKOB. *  JloHMMaeT NPUHINIIBI

cpene Scilab (1
gac)

Oynkunu genfac3d u
eval3dp. Oynkuum
meshgrid, surf u mesh.
Oynkuuu plot3d2 u
plot3d3. dpyrue GpyHkuum.

MOCTPOEHUS
TPEXMEPHBIX
rpadukos.

*  IIpaBunbHO
UCIIOJIb3yEeT OCHOBHBIE
byHKIMA 1715
MOCTPOEHUS TPEXMEPHBIX
rpaduKoB.

. OcyuiecTBisieT

odopmieHHE
TPEXMEPHBIX




rpauKoB
COOTBETCTBUH C
3a/1a4eu.

Cpena Scilab:
pelieHne
ypaBHeHwui (1
qac)

Bosmoxunoctu cpeast Scilab
JUTSl pelIeHUs] ypaBHEHUM.
Onpenenexnre nNoJIMHOMA €
MOMOIIBI0 PYyHKIMH poly.
Pemienne anredpanyeckux
YPaBHEHUM C TOMOLIBIO
(bYHKIIH rOOts.
['paduyeckoe pemieHue
3aJjauH.

* PackpbIBaeT CMbICIT
M3y4aeMbIX ITOHSITHM.

* Bi1azgeeT OCHOBHBIMH
BO3MOXKHOCTSIMU CPEIBI
Scilab qns pemenus
YPaBHEHUM.

* [IpaBUJIbHO UCIIONIB3YET
dbyukIuio poly.

* [loHMMaeT NPUHIUIIBI
rpauIeCcKOTO PeIeHus
3a/1ay.

MopaenupoBaHue
B cpene Xcos
makera Scilab

(1 gac)

Texnonorus
MOJICTUPOBAHUS B CpeJie
Xcos nakera Scilab.
bubmmoreka Xcos.
[TamuTper 6110K0B. Cxema
pa3paboTKK MOJIEIICH B
cpene Xcos. UccnenoBanue
MOJIeNH AemudpaTopa.

*  PackpeiBaer cmbich
M3y4aeMBbIX TTOHATHH.

. Braneer rexaonoruen
MOJICTTUPOBAHUS B

cpene Xcos MmakeTa
Scilab.

*  IlpaBunbHO
BOCIIPOU3BOJIUT CXEMY
pa3paboTku Mojienel B
cpene Xcos.




Tewmpbl,
PaCKpBIBAIOIIINE
JIAHHBINA pa3zen
MpOrpaMMbl, U

YuebHoe cojiepKkaHue

OcCHOBHBIE BUJBI
NEATEILHOCTH
YYaIIUXCs TIPU U3YICHHUH

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX JIEUCTBHIN)
U3y4eHUE
MonenupoBanue | ['paduueckoe » PacKpbIBaeT CMBICH
duznueckux MO/JICIMPOBAaHUE B Cpelie

Mojieneit (1 gac)

Xcos. MonennpoBanue
IKCIIEPUMEHTA 110
IIOJIy4EHUIO BBIXOHOTO
CUTHAJIa 3a/IaHHOTO BHUJIA.
Co3manne MOJeIH 1o
anroputMmy. MccnenoBanue
MOJIEIIN.

M3y4aeMbIX ITOHSITHM.

* [IpaBuiibHO pa3pabaTbiBaeT
(buU3HYECKyI0 MOJIETh 110
ITOPUTMY .

* OcymiecTBisieT
HCCIIEIOBAHNE
IIOJTyYE€HHOU MOJIEIIN.

MonenupoBanue
CHUCTEM
ynpasienus (1
gac)

MoaenupoBaHrue CUCTEM
yIIPaBJICHUS B CpEJIE
rpaduyeckoro
MOJIEJIUPOBAHUS XCOS.
HUccnenoBanue moaeneun
CHUCTEM YIIPABJICHMUS.

*  PackpbIBaeT CMbICIT
H3y4aeMbIX TTOHSATUM.
Bnageer 6ubanoTeKoM
cpeabl rpadhuuecKoro
MOJICTUpOBaHus XCOS.
*  IIpaBunsHO
noaoupaeT OJIOKH JIJIst
pean3anuu 3aJaHHOU
MOJICIIH.
. OcyuiecTBisieT
HCCIIeJOBaHUE MOJCIIH
yIpaBJICHHUS.




MopaenupoBaHue

Mogens nonynsiuu 6e3

* PaCKpLIBaCT CMBICJI

Honyn;mnﬁ OFpaHI/I‘leHI/IfI- H3y4aeMbIX MMOHSTHM.
(1 gac) Hccnenobanue e [ToHUMAaET OTIINYHE
CTaHﬂang?lr% ﬁ/{emeHm CHUCTEM C MPSIMOH U
B ilab. JIb .
cpene sciia one 00paTHOM CBS3BIO.
TIOMYJISIIIAN C
* Ocy1iecTBsieT
orpaHn4eHusIMU. Mojienb
HCCIIEOBAHHE
DepXronbeTa. .
CTaHJIAPTHBIX PEIICHUM
HccaenoBanue . .
MOJIesIe oMy B
CTaHapTHOTO PEIIICHUS B ,
: cpene Scilab.
cpene Scilab.
Cosnanue OcHOBHBIE KOMIIOHEHTBI O  PackpbIBacT CMBICI
Tewmsl,
DPACKPBIBAOLIIHE OcHOBHBIE BUBI

JIAHHBINA pa3zen
MpOrpaMMBbl, U

YuebHoe coepkaHue

NEeATEIIbHOCTH
y4aIuxcs Ipyu U3y4eHUn

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMO€ Ha UX JICUCTBUIN)
U3y4YEHHUE
rpadu4ecKux BU3YaJIbHOTO MPUJIOKEHUS M3y4aeMBbIX TOHATHH.

IIPUJIOKEHUN B
cpene
Scilab (1 gac)

cpenbl Scilab. I'paduyeckoe
okHo. KomaHHast KHOTIKA.
[lepexnrouarensb, Gaaxoxk.
ITocTpoenue mpocThIX
rpaduyecKkux Mozenei B
cpene Scilab.

* [Jounmaer OCHOBHOE
Ha3HAYCHUE BU3YAJIbHBIX
MPUIIOKEHUMN CPEIbI
Scilab.

* Brnageer
BO3MOXKHOCTSIMU ~ CPEIBI
IS paboThI c
rpau4ecKuM  OKHOM,
CO3JaHUs KOMaHJIHOH
KHOTIKH,
nepeKIIryaTens,
bnaxka.

* [IpaBunbHO CTPOUT
npoctele  Tpaduueckue

Mojenu B cpene Scilab.




Pa3nen 2. Penienne 3aga4 ontumMu3anuu (8 yacos)

Pemenue 3amau
ONTUMHM3AIIH C
MMOMOIIIBIO
AJIEKTPOHHBIX
tabnwui (1 gac)

Ucnons3oBanue IT nns
penieHus 3aaay
ONTUMH3AINHN JJIS
JUHEUHBIX (QYHKITUH.
OnpeneneHrne MakCUMyMa
Y1 MUHUMYyMa C TIOMOIIIBIO
Pemarens. Pemenue
Ke¥CcoB, TPEOYIOIMMX
ONITHMH3AIINH.

* PackpbIBaeT CMbICIT
M3Yy4aeMbIX MTOHSATHIA.

* Ocy1ecTBIseT
dbopmupoBaHue
OTPaHUYUTEIIBHBIX
YCJIOBUH IIPU ITIOMCKE
ONTUMAJILHOTO PEILICHHUS.

* [IpaBUJIBHO KCTIONB3YET
BO3MOXHOCTH Pemiarens B
OT LibreOftice Calc nms
ONTUMHU3ALNHU PE3YJIbTATA.

Pemenue 3anau

Yuét n onTuMH3aus

PaCKpBIBaCT CMBICJI

ONTUMHU3ALUU JIMYHBIX U CEMENHBIX U3y4aeMbIX TTOHSITHM.
(hMHAHCOBBIX pacxooB. Mcnonb3oBanue «  Bruageer GpyHKISIME
MPOLECCOB OT nst ananmsa OT nns pemieHus 3a1a4
Tewmpbl,
PACKPBIBAIOLIHC OcCHOBHBIE BUBI

JIAHHBINA pa3zen
MpOrpaMMbl, U

YuebHoe coepkaHue

NEATEIbHOCTH
y4aluxcs Ipyu U3y4eHun

KOJIMYECTBO TEMBbI
9Jacos, (Ha ypOoBHE Y4eOHBIX
OTBOJIUMOE Ha UX neiicTBHiN)
U3y4eHue
(1 ygac) (MHAHCOBBIX MTOKA3AJIEH C ONTUMU3ALUH
LEJIbI0 UX ONTUMU3AIUY. (bMHAHCOBBIX
Pemenne purancoBbIx MoKa3aTesen.

3ajad.

O  OcymecTBiaser aHaau3
(bUHAHCOBBIX
MOKa3aTeJIel C IIOMOIIBIO
BO3MOKHOCTEH DT
LibreOffice Calc.




Pemenue 3amau
OIITHMHU3AIIH B
cpene Scilab

(1 gac)

[Touck nokanbHOTO
MUHUMYMa (QYHKIIUN OJTHOM
nepeMeHHoil B cpeze Scilab.
Oynkuus optim. [Touck
JIOKAJIbHOTO MUHIMYMa
(YHKIIMHM HECKOJIBKUX
nepeMeHHoi B cpene Scilab.
[Torck MUHUMYMA QYHKIIUU
Pozenbpoxka.

PackpreiBaer cmbIc
M3y4aeMbIX TTOHSITHM.

OcyniecTBIsI€T MOUCK
ONTUMAJILHOTO PEIICHHUs
C MIOMOIIBIO (PYHKIIUU
optim.

[IpaBunBHO UCIIOJIB3YET
byHKIIHIO optim st
MOMCKa MUHUMYyMa
(GYHKIIUYA HECKOJIBKHIX

MEPEMEHHBIX.
OntumanbHbIN Oynkuus nenu. Cucrema * PackpbIBaeT CMBICI
BBIOOD: 3a1auu OrpaHUYEHUN 3a/1a4 U3y4aeMbIX MTOHSITUH.
THHCHHOTO JITHEHHOTO * [IpaBUIIbHO MCTIONB3YET
IPOrPaMMHUPOBAH | fiporpaMMUpPOBAHUS. dyHKuHIo linpro s
st (1 gac) Oynkuwms linpro st peleHus 3anad
pelieHus 3a1a4 JIMHEHHOTO JTUHEHHOTO
nporpaMMHUpPOBaHMs. IporpaMMHUpPOBaHUA.
Crpykrypa n * CaMOCTOATENBHO
OTPaHUYECHUU IPH
pEIICHUN MPAKTUYECKUX
3ajad.
OnTtuManbHbII OcHOBHas CyTh O  PackpsiBaeT CMbICT
Tewmsl,
PACKDBIBAIOLLHE OCHOBHBIE BUBI

JIAHHBINA pa3zen
porpamMMbl, U
KOJIMYECTBO
YacoB,
OTBOAMMOE Ha NX
U3y4YCHUE

YuebHoe coepkaHue

NEeATeTLHOCTH
yYaIuXxcsl IPH U3y4YCHUH
TEMBI
(Ha ypOoBHE Yy4eOHBIX
JEeUCTBUIN)




BBIOOD: TMHAMHYECKOTO M3y4aeMBIX [TOHSTHIA.
JUHAMHYCCKOC nporpaMMrupOBaHUA. * Brigenster 3amaum, O
nporpamMmupoBan | lIpenmymecTsa u KOTOPBIX JUHAMHYECKOE
ue (1 gac) HENIOCTATKH. MPOrpaMMHUPOBaHKE
Vicnomb3osanue 9T st ABIISIETCS. ONTUMAIbHBIM
pelenus 3aaa4. IIporpamma BBIGOPOM.
Ha si3pike Python ans
CaMOCTOSITEIbHO
pelIeHus 3a1a4
OCYIIECTBISET PELIEHHUE
TMHAMHYECKOTO
3amad B DT W Ha A3bIKE
IPOrpaMMHUPOBAHMS.
IpOrpaMMHUPOBAHMS
Python.
OnTuManpHas 3ajaya 0 PIOK3akKe. PacKpbIBa€T CMBICII

ynakoBka (1 Jac)

Onucanue npoOIeMbl.
[TocTanoBKa 3a1aun. DTarbl
pEIICHUS 3a/1a4H C
MIOMOIIHIO TMHAMUYECKOTO
IpOrpaMMUpPOBaHUs Ha
si3pike Python.
Busyanu3amust pesynprara ¢
nomotbio Matplotlib.

M3y4aEMBbIX TTOHATHUH.

[IpaBunbHO
BOCHIPOU3BOJAUT ATaIlbl
pellIeHus 3a71a4u C
TTOMOIIIBIO
JTHMHAMHAYECKOTO
POrPAMMUPOBAHHS.

CaMOCTOSITEIbHO

pelIaeT 3a1a4 oucKa

ONTUMAJILHOU

YIAaKOBKH.

OnTumuzaius
BBIYMCIIUTEILHBIX
MIPOIIECCOB:
MPaKTUKYM

(2 yaca)

[TapamnensHbie 1
NOCJIEA0BATEIbHBIE
IPOLIECCHI. 3aBUCUMBIE U
HE3aBUCHUMBIE ITPOLIECCHI.
Pemenue 3agau
ONTHUMU3ALMHU [IPU
3aJJaHHBIX YCJIOBHSIX.
Jnarpamma ['anTa B
pelLIeHUY 3a1a4
ONTUMU3ALUU
MapaAJUICIIbHBIX MMPOLIECCOB.

PackpriBaer cMbIch
M3y4aeMBbIX TTOHATHUH.

Paznmuuaer
napasjieiabHbIe U
MOCJIEJOBATEIILHBIC
MPOLECCHI.
CaMoCTOSITEIbHO
HAXOJUT ONITUMAJILHOE
pelIeHre B 33JJaHHbIX
YCIOBUSIX.

[IpaBunIBEHO CTPOUT




Templ,
PAaCKpBIBAIOIIINE
JTaHHBIN pa3zel
IpOorpaMMbl, U

KOJINYECTBO
4acoB,
OTBOAUMOE Ha UX
W3y4YECHUE

YueOHoe copepkaHue

OCHOBHBIE BUJBI
NESITEIILHOCTH
YYaIIUXCS TIPU U3YICHHUH
TEMBI

(Ha ypoBHE y4eOHBIX
JEeWCTBUI)

nuarpammy ["anTa.

Pa3znen 3. UckyccTBeHHBIN MHTE/VIEKT M MallIMHHOE o0yueHue (15 yacoB)

HckyccTBeHHBIN
VHTEJUIEKT.
Bsenenue (1 gac)

YT0 Takoe UCKYCCTBEHHBIN
uHrtemnekT? Ucropus
passutusa 1MU.
Knaccudukanus NN.
Ouenka ypoBusi U ¢
MOMOUIBIO TecTa ThropuHTra.
OcHoBHBIE 001acTH
npumenenus M.

*  PackpbIBaeT CMbICIT
M3y4aeMbIX TTOHSITHH.

. IToHumaet otnuune
CHCTEM cJ1aboro u
cunbpHOro MN.

*  OpueHtupyercs B
OCHOBHBIX 00J1aCTSIX
npumenenus M.

*  IIpaBunbHO
BOCITPOM3BOJIUT
OCHOBHBIC ITaIIbI
pazutus 1.

Hcnonb3oBanue
CYIIECTBYIOILIHNX
cuctem MU

(1 gac)

bankoBckue yCIIyTH,
0e3011acHOCTh, MEUIIMHA.
CucrteMbl YMHOTO JOMa.
['onocoBeIE TEXHOTOTHH.
O6paboTKa JOKYMEHTOB.
[TepeBoapbl, reHepanms
KOHTEHTA. ['eHepanus
M300paXKeHMi.

* PackpbIBaeT CMbICIT
M3Yy4aeMbIX MTOHSATHIA.

* [IpuBOoAUT IpUMEPHI
CYILIECTBYIOIINX CUCTEM
nn.




3anauun *  PackpeiBaer cMbICI
MarmmmaHOoe 00yueHne Kak

MAaIIUHHOTO METOOJIOTHS U3y4acMbIX ITOHATUN.
00yueHHs MCKYCCTBEHHOTO *  llonumaer
(1 gac) MHTEIJICKTA. Ha3HauYeHUe Ka K101 U3
Knaccuduxkarnmus. sagay MO.
Perpeccust. Knacrepusais. |« yvepenHo cooTHOCHT

O06paboTKa eCTeCTBEHHOTO
a3pika. Kareropun
MaIlIMHHOTO O0Y4YECHHUSI.

peliaeMyro mpooaemMy ¢
oaHou mu3 3agay MO.

e Ilepeunciser

Tewmpsl,
PaCKpBIBAIOIIINE OCHOBHBIC BHJIBI
JTaHHBIN pa3nen JIEATEIILHOCTH

nmporpammsl, H yYUdalmuxcAa Ipyu U3y4CHUun

YuebHoe cojiepkaHue

KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE yueOHBIX
OTBOJMMO€ Ha UX JICUCTBUI)
U3y4YEHHUE

OCHOBHBIE aJITOPUTMBI kareropun MO.

MaITUHHOTO OOyYCHHSI.

Onenka kauecTBa | Pa3neneHue BEHIOOPKHU Ha . PackpriBaet cMmbici

Mojienu (1 gac) 00y4atoLLyI0 U TECTOBYIO. H3y4aeMbIX TTOHSTUM.
Mertpuku B 3ana4ax

MAaIIMHHOTO O0YYEeHHUS.
Omubku knaccupuKauu.

Matpuna ommooK.
MeTpuku KauecTBa JJjis
3aJa4 KJ1accu(UKaluu u
perpeccunu.

*  Bunapeer npunnunamu
paszeneHus: BEIOOPKU
Ha 00YyYaroIIyI0 U
TECTOBYIO.

*  IlpaBunbsHO
NepevncisieT MeTpUKU
JUTS 33724
KJ1accuuKauy u
perpeccuu.




Meton Hcnonp3oBanue merona k- *  PackpbIBaeT CMbICIT
OmroKaiImx OJMMKAMIIMX COCENEH st M3y4aeMbIX HOHSATHIA.
" CILICHMS 3aJa4M
coceae p A e  IloHmmaer, 94TO
(1 gac) KJ1acCH(UKALIN. BKJIFOYAET B ce0d
IToaroroBka JaHHBIX IS [OATOTOBKA JAHHBIX.
npuMeHeHus: Meroaa k-NN.
. OCMBICIICHHO
OcCHOBHBIE dTanbl B
MEePEYUCISIET OCHOBHBIE
pellIeHuN 3a1ay.
ATarlbl B pEIICHUN 3a]1a4
MmeTomoMm k-NN.
Ananus MeToabl OlLIEHKH KauecTBa

oTKJIOHEeHUH (1
gac)

peIIeHus IS 3a1a9
MAaIlIMHHOTO O0YYCHHSI.
MuHUMU3aUsT OTKIOHSHHH.
HemooOyuenue u

* PackpbIBaeT CMbICIT
M3Yy4aeMbIX MTOHSATHIA.

* Ha3rsiBaeT MeTOOBI OIIEHKHA
KadecTBa JUId 3a71a4

nepeodyyeHue. perpeccun.
* [IToHMaeT OCHOBHBIC
napameTpbl HeT000yUdeHUs
U TIepeoOyUYeHUs] MOJICIIH.
HepeBo npunsaTusa | [[peBoOBUIHBIN rpad.| O PackpslBaeT CMBICI

peuwenuii (1 gac)

JluctoBoi y3ei.

M3y4aeMbIX ITOHSITHM.

Templ,
PACKpPBIBAIOIIINE
JTaHHBIN pa3zel
IpOrpaMMbl, U

KOJIMYECTBO
4acoB,
OTBOJMMOE Ha UX
W3y4YECHUE

YueOHoe copepkaHue

OcCHOBHBIE BUBI
JESITEILHOCTH
YYaIIUXCS TIPU U3YICHHUH
TEMBI

(Ha ypoBHE y4eOHBIX
JEeUCTBUI)

Metononornueckue
MIPEUMYIIECTBA IEPEBA
MIPUHATHUSA PELIEHUM.
Hcnonb3oBaHue nepesa
MIPUHATHS PEIICHUIN IS
pelIeHus 3a1a4.

* CaMOCTOSITEIILHO
MIPUBOJIUT MIPUMEPHI
peniaeMbIX 3aj1ay.

* CaMOCTOSITEIILHO
MIEPEYNCIIICT OCHOBHBIC
PEUMYIIECTBA METO/A.




3amaga
KJ1acCU(pUKAIUU.
JInnelinas
Mojenb (1 gac)

3anava kiaccu(pUKaInH.
Maremaruueckasi MOJIETb.
Jluneitnas QyHKUUA.
Onpenenenue

K03 GULIEHTOB METOJ0M
MOCJIeTIOBATEIHHBIX
YTOYHEHUM.

* PacKpbIBaeT CMBICI
M3y4aeMBbIX TTOHATHH.

* Bnageetr meTogoM
IIOCJIEIOBATEIbHBIX
YTOYHEHUMN
Kod(purmeHToB ns
MOJTYYEHHUS
pa3ECIUTEIIbHOM JINHUA
py KIacCU(PUKAIIAH.

* CaMOCTOSITEIIHLHO
MOJICTUPYET
KJIacCU(UKAIUIO Ha
3aJlaHHBIX Habopax
3HA4YCHUM.

OOyuenue
JIMHENHOU
mozenu (1 gac)

OOyuarommas BEIOOPKA.
ITpouecc 00yuenus. Onoxa.
3HAKOMCTBO C 00yYeHUEM
JIMHEMHOW MOJIEJIN Ha
IIPOCTOM IIPUMEPE
VCKYCCTBEHHOT'O HEMPOHA C
OJIHMM BXOJIOM, Korja y=Ax
(mpu b=0).

* PackpbIBaeT CMbICH
M3y4YaeMBbIX ITOHATHH.

* [loHnMaeT OCHOBHOE
HAa3HAYEHUE JIMHEMHOU
MOJENH.

* CaMOCTOSITENBHO
uccieayeT paboTy roTroBon
JIMHEUHON MOJEIIN.

JIuneinas
perpeccus (1 gac)

3HAKOMCTBO C OCHOBaMu
JIMHEWHOU PErpecCcum.
[IpsimonHeriHas
anmpoKCUMaIHSI.

* PackpbIBaeT CMbICIT
M3y4aeMbIX MTOHSATHIA.

* Brnageetr MmeTonamMu
noadopa rnapaMeTpoB

Tewmpbl,
PACKpPBIBAIOIIINE
JIAHHBINA pa3zen
[pOrpaMMbl, U

KOJIMYECTBO
YJacoB,
OTBOJIMMOE Ha UX
U3y4YCHUE

YuebHoe coepkaHue

OcHOBHBIE BUJBI
NESITEIbHOCTH
YYAIIUXCS TIPU U3YICHHUH
TEMBI

(Ha ypOBHE Y4€OHBIX
JEUCTBU)




B03MOXKHOCTH OIl€HUBATEA
LinearRegression
ounobimorexu Scikit-Learn.
Paccmotpenue npumepos
HUCHOJIL30BaHUS JUHECHHON
perpeccuu.

MOJICIIH C
HCITOJIb30BaHUEM
BO3MOKHOCTEM
onbnmorexu Scikit-Learn.

O CamocTodTelbHO
IIPOBOJIUT aHAJIHA3
MOJTYYCHHBIX
pe3yIbTaTOB.

IIepuenTpoH.
Heviponnsie cetn
(1 gac)

[TosiBneHue mepuentpoHa.
Onucanue u cxema
AJIEMEHTAPHOTO
nepuentpona. MsmMmenenue
BECOBBIX

K03 bULIHEHTOB.

Metoauka oOydeHusl.

* PackpbIiBaeT cMbICI
M3y4aeMBbIX ITOHATHH.

e CaMOCTOSITEIbHO CO3/TaET
CXEeMY 3JIEMEHTapPHOIO
neprenTpoHa.

* [lonnmaeT npuHLHUIT
00y4eHHs: C ”BMEHEHHEM
BECOBBIX KO3(PPHUIINEHTOB.

MuorocnoiHsie
cetu (1 gac)

ApxuTtekrtypa
MHOTOCJIOMHOW CETH.
DyHKIMS aKTUBALIAH.
OO0yuyeHrne MHOTOCTIOMHON
cetu. KomnuecTBO CKPBITBIX
cio€B. Mertoa oOpaTHOTO
pacrpocTpaHeHus OMIHOKH.

* PackpbIBaeT CMbICIT
M3Yy4aeMbIX TTOHSATH.

* [loHnMaeT OCHOBHBIE
MIPUHLINIBI YCTPOMCTBA
MHOT'OCJIOMHOU CETH.

* ®opMynupyeT MOAXOAbI
IIpU BBIOOpPE KOJIMUECTBA
CKPBITBIX CJIOEB.

baiiecoBckas
cratuctuka (1
gac)

BepositTHOCTHBIE
anropuT™mbl. BeposiTHOCTD
MPUHAIICKHOCTH K KJIaccy.
HauBHblli 6aiiecoBckuii
kiaccudukarop. O6padboTKa
3aBUCHUMBIX MTPU3HAKOB.

*  PackpbIBaeT CMbICIT
M3Yy4aeMbIX MTOHSATHIA.

. Bnaneetr mexanuszmom
OIpEECIICHUS
BEPOSITHOCTH.

. [ToHnmaeT npuHUIHU




Templ,
PAaCKpBIBAIOIIINE
JTaHHBIN pa3zel
IpOrpaMMbl, U

VYyeOHoe copepxkaHue

OCHOBHBIE BUJBI
EATENBHOCTH
YYAIUXCS TIPU U3YICHHUH

KOJIMYECTBO TEMBI
1acos, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX neficTBHi)
U3y4eHUE
Pemenue npakTuyeckux paGOTbI HAMBHOTO
3afad. 0aliecOBCKOTO
KJ1acCU(pUKaTopa.
Wuausuayansusl | Beibop ogHoro us CamMoCTOSTENBHO
1 mpoekT (2 QJITOPUTMOB MALLIMHHOTO IIPOBOJAMT MOJATOTOBKY
yaca) 00y4eHUsI JUIS PEIIECHUS naHHbIX 1g MO.
3aJ1a4y IpOEeKTa. Hcnons3yer
Hcnonp3oBanue 6uOIHMOTEK
Python s 0GydeHs BO3MOKHOCTH
oubnunorex aia MO.

mozenu. OueHka kauecTBa
MOJIYYCHHOW MOJEIIH.
Busyanuzanus pe3ynbrara.
Ananmu3 u oopmIICHUE
pe3ynbTaTta paboThl.

Anantupyer roroBble
IPUMEPHI
ucnosb3oBanust MO
I10J1 KOHKPETHBIE
peanu3anuu CBOUX
3a1ad.

[IpaBuibHO
oQopMIIIET pE3yJIbTATHI
[IPOBEICHHOIO aHaIu3a u
(opMyIUpyET BBIBOJBI.

Peseps (2 yaca)

CUCTEMA OINEHKHU JOCTHUXEHMUS ITVTAHUPYEMbIX
PE3YJIBTATOB 3aexktuBHOro kypca «Illpakruyeckas nH(popMaTuKa»

CucremMa OLIGHKH  JOCTHXKEHUS OCBOEHUSA
AJNIEKTUBHOTO Kypca (Jajnee — CUCTEMa OLEHKH) SIBJSIETCS YacThbIO CHCTEMBI

OLCHKHW M YIHPABJICHUSA KAa4YCCTBOM O6pa3OBaHI/I$I BCCX MPCAMCTHBIX oOnacteli B

IUIAHUPYEMBIX ~ PE3YJIbTAaTOB



cootBerctBuM ¢ DPI'OC COO, ®OII COO, OOIl COO wu peryaupyercs
«[lomoxxenuem o Qopmax, MNEPUOAUYHOCTH, NOPSIAKE TEKYIIEr0 KOHTPOJIA
YCIeBAaeMOCTH U MPOMEXKYTOUHOM aTTecTauuu oOydarommxcsa», «llonoxenuem o
BHYTPEHHEH CHCTEME OLIEHKH KauecTBa 00pa30BaHUs», IPUKa3aMU O BECe OTMETOK
KaX10i1 00pa3oBaTeIbHOIN OpraHu3alny.

Ienbp cucrembl OLEHKM 0Opa3oBaTENbHBIX pE3ylbTaTOB Kypca —
YCTaHOBJICHHE COOTBETCTBUSI oOpa3oBanus TpeboBanusm PI'OC, mnomydeHue
OOBEKTUBHON MHPOPMAIIUU O COCTOSIHUM KauecTBa 00pa30BaHusl, TEHACHIIUAX, €T0
M3MEHEHUSAX U MPUYMHAX, BIUAIOMIMX HA €r0 YPOBEHb, CBOEBPEMEHHOE NIPUHITHE
[E1arorn4ecKiX 1 yIpaBICHUYECKUX PELICHUM.

OcHOBHBIMH HaNpaBJCHUAMMHA U HECJIAMHA OI[EHOYHOM JeSITeJIbHOCTH
ABJIAIOTCH:

— OLICHKAa O6paSOBaT€HLHBIX IIOCTI/I}KGHI/Iﬁ KypcCa O6y‘-IaIOIHI/IXCSI Ha
pa3IMYHBIX JTalax O6yUIeHI/ISI KaKk OCHOBa HX HpOMeX(YTOqHOﬁ U HUTOrOBOU
aTTeCTaluu,

— OIleHKa Pe3yJIbTATOB ACATEIbHOCTU NEJarornuyeckKux pabOTHUKOB KaK
OCHOBA aTTECTAIIMOHHBIX MPOIIEAYD;

— OIICHKA PE3yJbTATOB JACITCIBHOCTH O00pa30BaTEILHON OpraHU3aIuu
KaK OCHOBA aKKPEAUTAITMOHHBIX MPOIEAYD.

Cucrema OIeHKH MpU3BaHa CITIOCOOCTBOBATH MOJICPKAHUIO STUHCTBA BCEH
CUCTEMBbI 00pa30BaHMsl, 00ECIICUCHUIO MPEEMCTBEHHOCTH B CUCTEME
HETMPEPBIBHOIO  00pa3oBaHUs MIPEAMETHON o0nacTu
«MarteMaTuka U uHpopMaTHKay.

OneHKa JOCTIKECHHS IIAaHUPYEMBIX PE3yJIbTaTOB OCYIIECTBISICTCS B

paMKax CUCTCMBbI OICHKHN Ka4CCTBA O6p330BaHI/I51, KOTOpas BKIKOYACT:

* CTapTOBYIO IUAarHOCTHUKY;

* TEKYyILYI U TEMAaTUYECKYIO OLEHKY;

* HUTOTOBYIO OLIEHKY;

* POMEXYTOUHYIO aTTE€CTALINIO;

* IICUXOJIOrO-IIEAarorn4eckoe HabJIt0IEHUE;

* BHYTPEHHUN MOHUTOPUHI 00pa30BaTEIbHBIX JOCTHKEHUN 00yUYarOLIUXCA.
B cootBerctBUu ¢ ®I'OC COO cucrtema OLeHKH 00pa30BaTEIbHON OpraHu3aluu
peanu3yeT CUCTEMHO-IAEATEIbHOCTHBIN, YPOBHEBbI U KOMIUIEKCHBIA MOAXOABI K
OLIEHKE 00pa30BaTeNIbHbIX TOCTHKEHUH, KoTophle oTpaxkeHsl B OOIT COO kaxnoi
o0Opa30BaTesIbHOM OpraHu3aluy.



Orenka oOpa3oBaTENbHBIX JOCTHXKEHUN 00YyJarOIINXCsl KaK OCHOBA UX
MPOMEXKYTOUYHOW U UTOTOBOM aTTECTALUH OCYILIECTBISIETCS aIMUHACTPALUEH
00pa3oBaTeIbHON OpraHU3alliy B X0JI€¢ BHYTpEHHETr0 MoHUTOpUHTa. Cofep:kaHue
Y NIEpUOAUYHOCTh BHYTPEHHETO MOHUTOPUHTA YCTAHABINBAETCS PEIICHUEM
MeJJarorMuecKOro COBETa 00pa30BaTeIbHOM OpraHu3aIuy.

Oco0eHHOCTH OlIEHKH JAOCTH/KCHUHA JINMTYHOCTHBIX PE3yJIbTaTOB

OreHKa JIMYHOCTHBIX PE3yIbTAaTOB 00YJAIOIIMXCS OCYIIECTBISIETCS Yepe3
OILICHKY TOCTHKCHHSI TUTAHUPYEMBIX pE3yIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI, KOTOPBIC YCTaHABIUBAIOTCS
tpedoBanusimu GI'OC COO.

®opMupoBaHUE JMYHOCTHBIX pPE3yJbTaTOB 00eCHeunBaeTcsi B  XOJHe
peanu3aly BCEX KOMIIOHEHTOB OOpa30BaTENIbHOW JAEATENbHOCTH, BKJIIOYAs
BHEYPOYHYIO I€ATEIbHOCTb.

JloCTHKeHHe TUYHOCTHBIX Pe3yJIbTaTOB HE BEIHOCUTCS HA UTOTOBYIO OLICHKY
oOyuaronuxcs, a  sBISETCA  MPEAMETOM  OLEHKH  3(PEeKTHBHOCTH
BOCIIUTATEIbHOOOPA30BATENBHOM AESITEILHOCTH 00pa30BaTEIbHONW OpraHU3aIly 1
o0pa3oBaTeNbHBIX CHUCTEM pa3HOro ypoBHs. OIEHKa JMYHOCTHBIX PE3yJIbTAaTOB
o0pa30BaTeNbHON  JAESITENBHOCTH  OCYLIECTBISIETCSI B XOJ€  BHELIHMX
HenepcoOHN(PUUMPOBAHHBIX MOHUTOPHHTOBBIX HCCJIE0BAHMIA.

Pe3ynbraThl, NOJIydeHHbIE B XOJI€ KaK BHEIIHUX, TaK W 6HYMPEHHUX
MOHUMOPUH208 (NpU HAIUYuu), UCTIOIb3YIOTCS TOJIBKO B BUJE arperupoBaHHbBIX
(ycpeaHEHHBIX, aHOHUMHBIX ) TaHHBIX.

Oco0eHHOCTH OLICHKH TOCTHKEHUSI MeTalpeIMeTHBIX Pe3yJIbTATOB
OrneHka MeTanpeaMETHBIX PE3yJIbTaTOB MPEACTABIIAET COOOM OLIEHKY JTOCTUKEHUS
YPOBHS CPOPMHUPOBAHHOCTH YHUBEPCATBHBIX YUEOHBIX TEHCTBUIA:
M03HABATENbHBIX, KOMMYHUKAaTUBHBIX, PEryJIATUBHBIX. POpMUpOBaHUE
MeTanpeIMETHBIX Pe3yJIbTaTOB 00ECIIEUNBAETCA COBOKYITHOCTBIO BCEX YUEOHBIX
MIPEAMETOB, YUEOHBIX KypCOB M BHEYPOUHOU J1eATeNbHOCTH. OlIeHKa JOCTUKEHUS
METaIPEAMETHBIX PE3YyJIbTaTOB OCYLIECTBIISIETCS B X0J1¢ BHYTPEHHEI0
MOHHMTOPHHIA KauecTBa 0Opa30BaHMsI U HE3aBUCUMOM OLIEHKH KauyecTBa
o0pa3oBaHUs.

OneHka JOCTHXKEHHS METANpeIMETHBIX PE3YJbTaTOB OCYIIECTBIISETCS
aIMUHUCTpAIE  00pa3oBaTEIbHOM OpTraHM3allMd B XOJ€ BHYTPECHHETO
MOHUTOPHUHTA.

CDOpMaMI/I OLOCHKHW MCTAIIPECAMETHBIX PC3YJIbTATOB ABJIAIOTCA:



— U1 IPOBEPKH YNTATENIbCKON IPaMOTHOCTH — MUChbMEHHas paboTa Ha
MEXIIPEAMETHOU OCHOBE;

— JUISI IPOBEPKH IU(POBOM I'PaMOTHOCTU — IpaKTUYeckas padoTa B
COUYETAaHUHU C TUCbMEHHOM (KOMIIBIOTEPU30BAHHON) YaCThIO;

— TUTS IIPOBEPKH c(OpMUPOBAHHOCTH PEryJIATUBHBIX,
KOMMYHHUKATHBHBIX U TIO3HABATEJbHBIX YHUBEPCAJIbHBIX YYEOHBIX IAEHCTBUM —
JKCIEPTHAsl OLIEHKAa MPOLEecca M PE3yJbTaTOB BBINOIHEHUS TPYIIIOBBIX U (WIIH)
WHANBUAYAIbHBIX YU€OHBIX UCCIECAOBAHUN U TPOCKTOB.

Ka}KI[Hﬁ N3 TICPCUUCIICHHBIX BHIAOB AUAIrHOCTHUKH  IIPOBOAUTCA C
INEPUOJNIHOCTEIO HC MCHEC UEM OJIMH pa3 B JIBa roja.

Kputepuu orneHknu mpoekTHOU paboThl pa3padaThIBAIOTCS C YUETOM LENeH U
3aa4 I[POEKTHOM JEATEIbHOCTM Ha JaHHOM JTarne oOpa3oBaHUS KaxXo0i
OpraHMU3aLHed CaMOCTOSATEIBHO.

OCo0eHHOCTH OLIEHKH I0CTHKEHHSA MPeAMETHBIX pe3yIbTATOB

OO6001IEHHBIMYI KPUTEPHUSIMH OLEHKU PEIMETHBIX PE3yIbTaTOB SBISIOTCS:

— 3HaHUE U NIOHUMAaHHE,
— IPUMEHEHNE,

— (DYHKIITMOHATIBHOCTb.

OHGHKa MNPpCAMCTHBIX PE3YJIbTATOB OCYHICCTBIIACTCA neaarornt4CCKumM
pa6OTHI/IKOM B XOIC IIponcayp TCKyHICro, TCMaTU4YCCKOro, mnmpoMexKyToO4YHOro n
HTOIOBOI'O KOHTPOJIA.

®OPMA ITPOBEJIEHUSA 3AHATUIA

OnextuBHbIN Kypc «[Ipaktinueckas nundopmaruxa» mis 10—11 xkmaccos
paccurTaH Ha MMPOBEICHUE 3aHATUH 10 OJTHOMY aKaJeMHUYECKOMY 4acy B HEJIEIIO.
[Ipenycmotpena rpynnoBas popma 3aHATHI B kinacce ¢ yuureneM. O1Hako
HaJIMYMe 00y4aronux 1 METOANUECKUX MaTepualoB Ha miaT¢opMe N03BOJISET IIpU
HEOOXOAMMOCTH OPraHNU30BaTh U AUCTAaHIMOHHYIO (POpMY NPOBEACHUS 3aHITUH.
Temarnueckoe MmiIaHUPOBAHUE KaXA0T0 Kjacca COCTOUT U3 2 Moaynei mo 1-3
paszena, B KaXXJ0M U3 KOTOPBIX OT 5 10 15 3aHATHI. 3aHATHSA IPELYCMATPUBAIOT
KaK MHIMBUIYaTbHYIO, TaK U TPYNIOBYIO (hOPMBI pabOThI IIKOJIBHUKOB. B
AJIEKTUBHOM Kypce HanboJjiee pacClipoCTpaHEHBI clieIytoiue GopMbl pabOThI:
00CYXIeHUS, TUCKYCCHH, PEIICHUS KEWCOB, MPAKTUKYMBI.



YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

METOJUYECKUE MATEPUAJIbI 1JI51 YUEHUKA
[TomMoaynbHBIC TUIAKTHUECKUE MAaTEPHUAIIbl, IPEICTABICHHBIC HA 00Pa30BaTEIBHOM
mat@opMme (B TOM yuciie pa3laTOYHbIi MaTepuai u T. 11.).

METOAMYECKUE MATEPUAJIBI 1A YUUTEJIA

JIeMOHCTpaIlMOHHBIE MaTepHalibl M0 TeMe 3aHATHA. MeToAnYecKrue MaTepHasbl,
MeTtoauueckoe BIUIEO ¢ MOAPOOHBIM pazdOpOM MaTEpUANIOB, PEKOMEHIYEMBIX IS
UCIIOJIb30BAHUS HA 3aHSITHH.
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[MN®POBLIE ObPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbBI UHTEPHETA

ObpazoBarenbHas maaTdopma.
YUEBHOE OBOPYJIOBAHUME

KowmmproTep (cTanimoHapHbIA KOMITBIOTEDP, HOYTOYK, TUTAHIIIET).

Kommbrorepnsie mbimu. KiiaBuatypel.

YYEBHOE OBOPYIOBAHME JIJIA ITPOBEAEHN A

JJABOPATOPHBIX PABOT, ITIPAKTUYECKUX PABOT U JIEMOHCTPAITUI
MynbTUMEIUIUHBI TPOCKTOp C dSKpaHOM (MHTEPAKTHUBHOM JOCKOW) WJIU
VHTEPAKTUBHAS [TAHEb.
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