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IHHOACHUTEJIBHASA 3AIIMCKA

[IpumepHass pabouas mnporpamMma 3JeKTUBHOro Kypca «lIpakTuueckas
uH(pOpMaTHKa» COCTaBIIeHa HAa OCHOBe TpeOoBaHUII K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpeaHero oouero ob6pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM TrocyapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
cpenHero ooOmero oOpa3zoBaHus, PenepanbHOl 00pa30BaTENbBHONM MNPOrPaMMBbI
cpenHero obmiero oopazoBanus, a Takxke [IpuMepHoii MporpaMMbl BOCIIUTAHUS.

[Iporpamma Kkypca pa3zpaboTaHa TakuM O0Opa3oM, UTOOBI HapsIy C
pa3BUTHEM TeXHOJIOTHYeCKuX HaBbIKOB B oOnactu UKT mpoucxommno passutue
KpeaTHBHBIX CIIOCOOHOCTEH oOyuwaronmxca. Takoil mMOAXOX COOTBETCTBYET
STEAM-o0pa3oBaHnui0 ¥ CIHOCOOCTBYET  pa3BUTHUIO  (DYHKIIMOHAILHOMN
IPaMOTHOCTH.

Ieab u 3aga4n 3J1eKTUBHOTO Kypca «IIpakTudyeckass HHPOPMATHKA)

[Ipumepnass pabouass mnporpamma »3jeKkTUBHOro kypca «lIpaktnueckas
MH(OpPMATUKA» CONEPKUT OOLIYI0 XapaKTEPUCTUKY, LEIH U 3aJa4d HU3y4YEHUs,
IPEIMETHBIE PE3YJIBTATHI IS KAXKI0TO U3 MOIYJIEH.

OCHOBHOM  LI€JBIO  AJIEKTUBHOTO  Kypca  sIBIsieTCs  (popMupoBaHHE
(YHKIIMOHAJIBHO  TIPaMOTHOM  JIMYHOCTH  OOyYarolmMXCs, TOTOBHOCTH U
CIIOCOOHOCTH MCIIOJIb30BaTh IOCTOSHHO NpUOOpeTaeMbleé B TEUYEHHUE IKU3HU
3HAHWS, YMEHHSI M HABBIKM JUIA PEUICHUS MAKCUMAaJIbHO HIMPOKOIO JIMara3oHa
’KU3HEHHBIX 33/1a4 C HUCIOJIb30BaHUEM LU(POBO CpeJibl U MPOrPaMMHUPOBAHHUS.

[Iporpamma «IIpakTuueckass uHGOpMaTUKa» paclIUpsieT M JOIMOJIHSAET
paznensl  uHpopmatuku  «l{udpoBas  rpaMOTHOCTBY»,  «AJTOPUTMBI U
nporpamMmmupoBanue», «WH(popMaloOHHbBIE TEXHOJOTHMM» CPEIHEro 00Iero
obpazoBanus a1 10—11 kmaccoB u HarleneHa Ha:

e pa3BUTHE IIPEACTABICHUA O BO3MOXHOCTSX $3bIKa IPOrPaMMHUPOBAHMS,
MHPOPMAIIMOHHBIX  TEXHOJIOTUH;  O0Opa3HOro, ajirOpUTMUYECKOTO U
CUCTEMHOTO MBIIIJIEHUS; TBOPUYECKOrO0 IMOAXOJa K PpEIICHUIO 3ajady;
MMOHUMaHUE METOJI0B 00pabOTKH OONBIINX MAcCCUBOB JAHHBIX, KIHOYEBBIX
BOIIPOCOB M OCHOBHBIX COCTABJISIIOIIMX JJIEMEHTOB HM3ydyaeMoW 00J1acTu;
yMEHHE pelaTh THUIOBbIE NPAKTUYECKUE 3aJayd, XapakTepHbIe Jis
UCIIOJIb30BAaHUSI METOI0B M HHCTPYMEHTapHsi 00pabOTKU JAHHBIX; OCO3HAHUE
TOTO, YTO METO/Abl 00paboTKM WMH(GOPMAIMM WMEIOT CBOU OTPaHUYEHHS U
TpeOyIOT OMNpeneNEHHbIX MOAXOA0B NPU HUX NPUMEHEHUHM IS KaxIoh
KOHKPETHOM CHUTyalMy; IIOHHMMAaHUE pPAMOK HW3y4aeMOW IIPEIMETHOU
o0jacTy, OTPaHUYEHHOCTH METOJOB W MHCTPYMEHTOB, THUIMYHBIX CBS3EH C
ApYyTUMHU 00JACTSIMU 3HAHMSL.

e BOCHNUTaHWME WHHTEpeca K mpodeccHsM oOTpaciu HHPOPMALMOHHBIX
TEXHOJIOTUW, TMPOTPAMMUPOBAHUIO M AHAJIU3y JAHHBIX, CTPEMJICHUIO
UCIIOJIB30BaTh IIOJYYCHHBIC HABBIKM JUIS CO3JAHUS WHIAUBUIYAJIBHBIX



o0pa30BaTeNbHBIX IPOEKTOB, IPUMEHUMBIX B JPYTHX MPEAMETHBIX 00JIacTAX

U B PEAIIbHOM KU3HU;

e ¢opMupoBaHMe HABBIKOB AaHAJIWTHYECKOW, MCCIEIOBAaTEIbCKON H
MPOEKTHON JIEATETbHOCTH, CaMOCTOSITEIbHOTO BBISIBICHUSA MPOOJIEMBI,
IIOMCKA PEIIEHUs IPH OTPAaHUYEHHBIX pPECypcax, UCIOJIb30BAHUS PA3JIMYHBIX
METOJ0B 00pabOTKMU OOJBIIMX MAaCCUBOB JAHHBIX, COCTaBJICHUS aIrOpUTMa
I peann3alyy npoekTa, coopa u npeoOpaboTKU JaHHbBIX, TECTUPOBAHUS U
OTJIQXKUBAHMUSI TPOrpaMM B HUHTEPAKTUBHOM cpeae pa3paboTku Jupyter
Notebook, npencraBnenus u BU3yains3alyy oJIy4eHHOTO pe3yibTara.

JUIsL HOCTHKEHUs IUIAaHHPYEMOTO pPe3ysbTara, Ha KOTOPBIM HaIpaBJICHO
00y4eHHe MO KypCy, HY’)KHO PELINUThH CIACAYIOIINE 3aJa4UM:

e cdopMupoBaTh MpeacTaBieHne 00 oTpaciu HHGHOPMAIMOHHBIX TEXHOJIOTUN
KAaK CTPATETMYECKH BaKHOTO HAIlpaBJICHUS HAYKU U MPAKTUKY;

® CO3/1aTh YCJOBUS MPEANpPOPECCHOHATBEHOIO 00pa3oBaHus, (OPMHUPYIOLIETO
OCO3HaHHBIN BBIOOp Tpodeccuy;

e 0TpabOTaTh HAaBBIKU NPOrPaMMHUpPOBAHUS, MOJIYYEHHbIE B IPEIAMETHOM
kypce «MHpopmaTrka», HA MPAKTUYECKHUX 33/Ja4ax B Pa3IMYHBIX cdepax
YeJIOBEUCCKOM ICATCIHLHOCTH, OOIICHUS M COMAILHBIX OTHOIIICHUIA,

® pDa3BUTh Yy CTApUIEKIACCHUKOB KOMMYHHMKATHBHBIE HAaBBIKH, YMEHHE
CJlylllaTh, padoTaTh B KOMaHJE, CTaBUTh U JOCTUTATh LEJIH, aHATUTUYECKOE
U KPUTUYECKOE MBILIUICHHUE;

e 0TpaboTaTh HABbIKK pabOThl B HMH(OPMAIMOHHON Cpele U NpPUMEHEHUE
MHPOPMAIITMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJOTMM i1 pelIeHUs
MPUKIAAHBIX 33]1a4 B Pa3JIMUHbIX c(pepax yeToBEeYECKOM NeSITeIbHOCTH;

e CrnocoOCTBOBAaTh PAa3BUTHIO (DYHKIIMOHAIBHON T'PAMOTHOCTH HA OCHOBE
penieHus 3aa4 U3 NOBCEAHEBHOM KU3HU, TpeOyromux BrnageHus UKT;

® [IPUBUTH HAaBBIKM HMHPOPMALMOHHOTO MOJEIUPOBAHUS Ha TMpUMEpE
pellaemMbIx 3ajady;

e BOCIIMTATh MHTEpPEC K mporpammupoBanuio u UKT;

® BOCIUTATh YMEHHE CAMOOOYYaThCS;

e chopmMupoBaTh HCCIEIOBATEIBCKUA MOAXOJ K PELIEHUIO MOCTaBICHHON
3a]1a4H;

® DPAa3BUTh UHTEIUIEKTYaJbHbIC, TBOPUECKHUE U MO3HABATEIbHBIE CIIOCOOHOCTU
00yJaromuxcs;

® CO3[aTh YCIOBHS Ul pealu3aldd KOMMYHHUKAUUH MPU KOJUIEKTUBHOM
IPOEKTUPOBAHUH B KOMaH/1€ CBEPCTHUKOB.

B cooTtBeTcTBUM C TpeOOBaHHMSIMH BPEMEHM MpPU pealr3allMd MpOrpamMMbl
IUTAHUPYETCS  UCIOJIb30BAaHUE  Pa3iUYHbIX  (OpM, CPEACTB U  METOJOB
o0Opa3oBaTeNbHON JeATeNIbHOCTH. B 9acTHOCTH, MIaHUPYETCs UCHOJIb30BAaHUE HE
TOJIbKO MHJIMBUYaJIbHOM, HO TaKXe IpyNnmnoBoi paboThl, B T. 4. pabOThI B MaJIbIX
rpynmax. Mcnosib3oBaHue  CaWTOB  JUCTAHIIMOHHOM  TOATOTOBKM  OyJleT
CHOCOOCTBOBATh JYYIIEMY YCBOCHHMIO MaTepuaiga B CBS3U C JOCTYMHOCTBIO
MaTEpUAJIOB HE TOJBKO HENOCPEACTBEHHO Ha 3aHATHAX, HO TAK)KE U B JOMAIIHUX



yCIOBUAX [UJIsi OOecrnedeHus: BO3MOXKHOCTH peau3allii  MHAUBUAYAJIbHBIX
ocobeHHocTel gereil. Vcrnonb3oBaHWE pPEUTHMHTOBOM CHUCTEMBI OLICHUBAHUS
TPAAUIIMOHHO CIOCOOCTBYeT Oosiee TayOOKOH MOTHBAIMM K YYCHHIO. BuUIbI
3aHATHI MO TporpaMme MpeaycMaTpUBAIOT JICKIUHU, MPAKTUUYECKUE 3aHATHS Ha
OHJIaliH IUIaTopme, J1abopaTopHbIe pPadOTHl € HCIOIB30BAHUEM OHJIAHH-CPEN
pa3pabOTKH, UTOTOBBIE MHIUBUIyaJIbHBIEC TPOEKTHBIE PAOOTHI 1O pa3jesiaM Kypca.

[Ipumepnas pabGouas mporpamma Ha€T TPEACTABICHHE O LENAX, O0IIen
CTpaterud OOydYeHHs, BOCIUTAHUS M PA3BUTHSI OOYYAIOMIMUXCA CpPEICTBAMHU
anekTuBHOTO  Kypca  «lIpaktmueckas  mH(pOpMaTHMKa»;  yCTaHABIWBACT
00s3aTeNbHOE MIPEIMETHOE coJiep KaHue, Mpe1ycMaTpUBaeT ero
CTPYKTYPUpPOBAHHME MO pa3jieliaM M TeMaM MOJYJIs, ONpPEAesieT paclpeiesieHue
€ro mo kjiaccaMm (rojgamM H3y4eHHs); Aa€T MPUMEPHOE paclpejieleHHe Y4eOHbIX
4acoB IO TEMAaTHMYECKUM pazjesiaM MOAYIS U PEKOMEHIYyeMylo (IIPUMEPHYIO)
MOCJIEIOBATEIbHOCTh ~ MX  M3Y4YEHHS C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro IMpolecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUYaroIMXCS.

[Ipumepnass pabouass mporpamma »3ieKkTUBHOro Kypca «IIpakTuueckas
nH()OpMATHKa» OMpPENesseT KOJWMYSCTBCHHBIE W KAYECTBEHHBIC XapaKTECPUCTHKHU
y4eOHOro Marepuana Jijisl KaKJI0ro roja u3y4yeHus.

O0mas xapakTepuCcTHKA 3JIEKTUBHOI0 Kypca

«IIpakTnyeckass uHpopmMaTuka»

[Iporpamma Kypca COOTBETCTBYET HAIIPaBICHUSAM pa3BUTUSA OTPaCIH
MH()OPMAIIMOHHBIX TEXHOJIOTHH, OTpak€HHbIX B Pacnopspkenun [lpaBurenbcTBa
P® or 1 wnosops 2013 1. No 2026-p «Crpareruss pa3BUTUS OTpPACIH
nH(popmanmoHHbIX TexHonoruil B Poccuiickoit ®eneparuu va 2014—2020 rons! u
Ha nepcrnektuBy 10 2025 roma». B nokyMeHTe CKa3aHO, YTO «KOHKYPEHTHBIM
npeumymiectBoM  Poccun B yKa3aHHOM — CETMEHTE  CTaHeT pa3paboTka
MIPOTrPaMMHOT0 OOECTEUYEeHHsI BBICOKOM CIIOKHOCTH, II€ MOXKET HCIOJIb30BATHCA
VH)XCHEPHBIM W AJITOPUTMUYECKUMU IMOTEHUMAJ POCCUUCKHUX CIIEUAJIMCTOB.
HanpHelee pa3BuTHE OOJBIIMHCTBA CETMEHTOB OTpACId TpeOyeT perieHUs
npoOsieMbl HEXBAaTKHW KBAIM(ULUHMPOBAHHBIX KaJpoB», IOTOMY HOJrOTOBKA
OyAyumux KaapoB Jig OTpaciu HMH(OPMALMOHHBIX TEXHOJIOTUH YK€ Ha JTare
CpemHero o0pa3oBaHUs SBISCTCA aKTyalbHON M BOCTPEOOBAaHHOM.

[IporpamMma Kypca ommpaeTcsl TaKKe Ha pe3yibTaThl (PyHIAMEHTAIBHOTO
UCCJIEIOBaHUS TEPCHEKTUBHBIX oOTpacied u mnpodeccuit Ha Oavkanme
MSATHAAUATH — JIBAALATh JIET «POpcaT KOMIETCHININ», HAIECIINX OTPAKEHUE B
«Atnace HOBBIX mpodeccuity. B uccnenoBannu npuanManu ydactue 6onee 4000
POCCHICKHX U MEXIyHAPOIHBIX dKCIIEPTOB, HCCIEIOBAHUE OXBATUIIO 25 CEKTOPOB
poccuiicko 3kKOHOMUKH. [lo wWTOoramMm WcCcilemoBaHWs TOSIBUICA  CaMbId
MacmTabHBIE B MHUpE TMepedeHb «mpodeccuit Oyaymero» — okono 190
npodeccuii, KOTOpble C BBICOKOI BEPOSTHOCTHIO CTaHYT BOCTPEOOBAaHHBIMU WIIU
BO3HUKHYT B Onmxaiiimee necstuinetue. B «ATnace HOBbIX mpodeccuit» K



BOCTpeOOBaHHBIM B OmmkaiiieM OyayllleM HaBbIKaM OTHECEHbl TaKHhe Kak
CUCTEMHOE  MBIIIJICHHE,  YOpPaBIEHWE  MPOEKTaMH,  MPOrpaMMUPOBAHHE,
MCKYCCTBEHHBIN MHTEIUICKT.

[IporpamMma Kypca COOTBETCTBYET COBPEMEHHBIM TOCTHXEHHSIM B cdepe
HAyKd O JAaHHBIX, MAalIUHHOM OO0yuyeHHH. PaccmaTpuBaeMbie B Kypce METObI
00pabOTKH JAHHBIX IIUPOKO MPUMEHSIOTCS B Pa3IMYHBIX 00JacTAX, T1e Tpedyercs
aHanu3 u oOpaboTka OonblIuX 00beMOB HHpopMaimu. OHU HCMIONB3YIOTCS B
OuzHece JUIsl aHalu3a pbIHKA, MPOTHO3UPOBAHMS CHpOCa M  ONTUMHU3AIUU
npou3BojACTBAa. B Hayke OHM T[OMOTAIOT HCCIEIOBATENSIM  aHAIM3UPOBATH
AKCIIEpUMEHTAJIbHBIE JaHHBIE U HaXOAUTh HOBBIE 3aKOHOMEpHOCTH. B Menuiune
OHH MCTIOIB3YIOTCA JJIsl AMArHOCTUKU Y TPOTHO3UPOBAHUS 3a00JIEBAHMI.

Meronbl 00paOOTKM JTaHHBIX SIBIISIFOTCSI COBPEMEHHBIM HHCTPYMEHTOM IS
aHaJIM3a U WHTEpPIpEeTaly JaHHbIX. Vcrnonb3oBaHue METO0B 00pabOTKU TaHHBIX
no3BoJisieT A(PdekTuBHO 00pabaTbiBaTh W aHAIM3UPOBATH OOJbBIINE OOBEMBI
WH(POpPMAIIMK, YTO TOMOTAeT BBISIBUTH 3aKOHOMEPHOCTH M TPEHIBI, a TaKke
aBTOMATHU3UPOBATh PA3JIMYHBIEC MPOILIECCHI, TAKHE KaK COPTHPOBKA, (DUIBTpaIus,
arperanus u T. 1.

B yuebHOM myaHe mKombl  ANEeKTHBHBIA  Kypc  «[IpakTuueckas
UHpOpMaTUKa» SIBISETCA 4YacTbl0 INpeAMETHOM obmactu «MaremaTtuka U
Wupopmatuka» W comepKaTelbHO  CBSI3aH € NIPEIMETHBIM  KypCOM
«Mudopmartuka» s crapumeil mkonsl. Kypc mnpeamonaraer JonoJIHEHUE
coJiepKaHMs IIKOJBLHOTO 00pa3oBaHUsl HA0OPOM KOMIOHEHTOB ()YHKIIMOHAJIBHOM
TPaMOTHOCTH Y OCBOEHHE CIIOCOOOB WX  HWHTETpald  MOCPEACTBOM
POrPaMMHUPOBAHUS U PAOOTHI C UHHOKOMMYHHUKAITHOHHBIMHA TEXHOJIOTHSIMH.

Conepxanue Kypca CTPOMTCS Ha TpPEX KOMIOHEHTaX (YHKIIMOHAILHOMN
IPAaMOTHOCTH (MaTeMaThyecKasi TpaMOTHOCTb, €CTECTBEHHOHAYYHasl TPaMOTHOCTb,
KpeaTuBHOE MbInieHue) u (popmupoBannu MKT-KOMIIETEHTHOCTH YyYalluxcs ¢
NPUMEHEHUEM  HABBIKOB  JIOTUKM W  [POrPAaMMHUPOBAaHUA U SIBISIETCS
PEEMCTBEHHBIM COJAEPKAHUIO KYpCOB BHEYPOUHOW JeATebHOCTH «OCHOBBI
JOTUKA W aIrOpUTMHUKW», «OCHOBBI  MporpaMmMupoBaHus», «OCHOBBI
nporpammupoBanusi Ha Python». B kypce Oyayr paccMoTpeHbl MpuUMEpb
MPOrPAMMHBIX PEIICHUM MPAaKTUYECKUX 3a7ad oO0pabOTKH JTaHHBIX, KOTOpPHIC
BCTPEYAIOTCS B PA3IUYHBIX cepax AeATEIbHOCTH U SIBISIOTCA aKTyaJbHBIMU JJIS
CTapIIEKJIACCHUKOB B TMpollecce oOydeHusi Tpu BbeIOOpe Jroboro mpodus
o0yuenus. Ocoboe BHUMaHHE OyJeT YACICHO TaKUM OBICTPO Pa3BUBAIOIIMMCS
00JacTsIM, KaK aHajJu3 JAaHHBIX U MAUIMHHOE 00y4YeHUe. Yyanecs Mo3HaKOMSITCS
C OCHOBAMH MCKYCCTBEHHOTO MHTEJUIEKTa U 00yYEeHUEM HEHPOHHBIX CETEM.



Mecto 3;1ekTUBHOTO Kypca «IIpakTnyeckas napopmaTtuka» B ydeOHOM
IUIaHe

[Iporpamma kypca paccuuTtaHa Ha  ydyeHukoB 10-11  kiaccos
00111e00pa30BaTENbHBIX IMIKOJ, MPOSBIAIONIMX WHTEPEC K MPOrpaMMHUPOBAHUIO U
aHaJIU3y JIaHHbIX.

OO61iee KOIUYECTBO yUE€OHBIX YACOB, 3allJIJAHMPOBAHHBIX Ha BEChb IMEPUO]T
00yueHusI, HeOOXOIUMBIX JIJII OCBOCHUS IIPOTrpaMMBbl, cocTaBiseT 68 yacos, o 34
yaca B 10 u 11 kj1accax COOTBETCTBEHHO.

Cpok  OCBOEHMsSI  IIPOrpaMMbl, HEOOXOOUMBIM  ajii  oOecnedeHus
BO3MOXHOCTH  JIOCTH)KCHMS IUIAHMPYEMBIX  PE3yJIbTaTOB, 3asBICHHBIX B
IporpaMMme, COCTaBJIsIeT ABa yUYEOHBIX TOA MPU PEKUME 3aHITHH 110 OHOMY pasy
B HEJICIIIO ¥ IPOJIOJKUTENBHOCTH 3aHIATUH, pABHOM 45 MUHYTaM.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA DJIEKTUBHOI'O KYPCA
«(IITPAKTUYECKASA UHPOPMATUKA»

JINYHOCTHBIE Pe€3yJabTAaTbl OCBOCHUA DJICKTUBHOI'O KypcCa

B pesymprare  wm3ydeHumss  dnmeKkTUBHOTO  Kypca  «[IpaxTmdueckas
uHpopmatuka» st 10-11 kimaccoB y oOywatomeroca OyAayT c(opMUpOBaHbI
JUYHOCTHBIC PE3YJIbTAThl CIEAYIOIINX OCHOBHBIX HAMPABICHHWN BOCHUTATEIHHON
JESITETTLHOCTH.

I'padxcoanckoe socnumanue:
e coOmrosieHre HopM HH(OPMALIMOHHON O€30MTaCHOCTH;
® COO0JIIO/IEHNE aBTOPCKOTO MPaBa;

® TOTOBHOCTh MPOTUBOCTOSATH WJEOJOTUM DKCTPEMU3MA, HAI[MOHAIU3MA,
JUCKPUMHUHALIMM 1O  COIMAJIbHBIM, HAIIMOHAJIBHBIM  MpPHU3HAKaM B
BUPTYaJIbHOM MTPOCTPAHCTRBE.

Hampuomuqecme socnumanue.

® I[[CHHOCTHOC OTHOIICHUE K JOCTH)KCHHSIM Poccuu B Hayke, TEXHOJIOTHSX,
MMOHUMaHUE 3HAYCHHS OTCUECTBCHHBIX TEXHOJOTHYCCKHUX PEIICHUI B KU3HU
ugpoBoro oOIIECTRa;

e CcpOpMUPOBAHHOCTh MPEANOYTUTEILHOTO OTHOIICHUS K MPOrpaMMHOMY
oOecrieueHnto, BKIIOYEHHOMY B PeecTp pOCCHIICKOTO MPOrpaMMHOTO
o0ecreyeHusl.

ﬂyxoeﬂo—ﬁpaecmeeﬂﬁoe eocnumaHue.

e CchOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEACHUS,
BKJIIOYAs MOBECHUE B ceTu MHTEepHeET;

® CHOCOOHOCTh K OIEHKE CUTyalldd W TPHUHITHIO OCO3HAHHBIX pEILICHUM,
OPHUEHTUPOBAHHBIX HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH.



ODcmemuyeckoe socnumanue.

® DOCTCTHYECCKOC OTHOHIICHUE K HI/I(prBOMy MHpPY, BKJIIO4Yasd OCTCTHKY
HAYYHOI'O 1 TCXHOJIOTHYCCKOI'O TBOPUYCCTBA,

® CIIOCOOHOCTh BOCIIPMHUMATL PA3JINYHBIC BHUIBI HI/I(prBOI“O TBOpYCCTBA, B
TOM YHUCJIC CO3AAHHBIC C ITIOMOIIIBIO HCKYCCTBCHHOT'O MHTCJIJICKTA.

Du3uyeckoe socnumanue:

e c(hopMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
BKJIIOYAsl 3JJ0pPOBbECOEPEIKEHUE MTPU padOTE C KOMIIBIOTEPHON TEXHUKOM.

Tpyoosoe socnumanue:

® TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU TEXHOJOTHYECKOM HaIpaBJICHHOCTH,
CITOCOOHOCTh HHHULIMUPOBATD, IINIAHUPOBATHL U CAMOCTOATCIBHO BBIIIOJIIHATH
ACATCIbHOCTDL, CBA3AHHYIO C I/IH(bOpMaI_[I/IOHHBIMI/I TCXHOJIOTHUAMMH,

e pHTEepec K cdepaM MNpOPECCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C
OpOrpaMMHUpPOBAHUEM, HAyKOW O JaHHBIX, MAIIMHHBIM OOyYE€HHUEM U
APYTUMHU HaIIPABJICHUSIMU OTpaciii THPOPMAIIMOHHBIX TEXHOJIOT Uil;

® [IOHMMaHUE pa3HOoOOpa3Hsl HANpPaBICHUW B OTPACIH HHPOPMALMOHHBIX
TEXHOJOTUA ¥ YMEHUE COBEpIIaTh OCO3HAHHBIK BBIOOp Oymymiei
MpoQeccuu 1 peanu3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

® TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MIPOTSKEHUH BCEU KU3HHU.

OKonoeuueckoe socnumanue:

® OCO3HaHHE IJIOOATBHOTO XapaKTepa HKOJIOTMUYECKHUX NpoOJeM U IyTed HuX
penieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

UeHHOCWlb HAY4YHO2O0 NO3HAHUA.

e chopMUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS WHOOPMAIIMOHHBIX  TEXHOJIOTHH, [HU(PPOBU3AIUU
COBPEMEHHOT0 OOIIecTBa, 3a CYET MOHUMAHUA POJIM WH(DOPMAIMOHHBIX
pecypcoB, HHOOPMAIIMOHHBIX TIPOIIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHH;

® OCO3HAaHHC LCHHOCTH H&ly‘-IHOfI ACATCIBbHOCTH, T'OTOBHOCTb K BCIACHHUIO
HpOGKTHOﬁ n HCCHCHOB&TGHBCKOﬁ ACATCIbHOCTH HWHAWBUAYAJIbBHO U B

rpymre.

B nporecce 1ocTHKEHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS AJIEKTUBHOTO
kypca «lIpaktnueckas wunbpopmarukay i 10-11 xmaccoB y oOydarommxcs
COBEPIIECHCTBYETCS AMOIMOHAIIbHBIN UHTEJUICKT, MIPEAMOIararoIIHii
c(hOpMHUPOBAHHOCTH:

® yYMEHHUS MPUHUMATh OTBETCTBEHHOCTh 3@ CBOE MOBEJIEHUE, ObITh OTKPHITHIM
HOBOMY;



® BHYTPCHHEH MOTHBAIIUM, BKIIOYAIOIIEH CTPEMJIEHUE K TIOCTHXKEHUIO LIEIN U
yCIIeXy, MHULHAATUBHOCTh, YMEHHE JIEMCTBOBATh, OTTAIKHUBASACH OT CBOUX
BO3MOXKHOCTEH;

¢ COIHaJIBHBIX HaBBIKOB, BKIIIOYAarOImMXx CITOCOOHOCTH BBICTpanUBaTh
OTHOLICHUS C APYTUMMU JIFOJAbMU.

MeranpeaMeTHble pe3yJibTAThI

B pesymbrare  um3ydeHus ~ dnekTuBHOro  kypca  «lIpakTtudeckas
unpopmaruka» g 10-11 kmaccoB y oOydaromerocss OyayT chopMupoBaHbI
METamnpeMETHbIE pPe3yJIbTaThl, OTPAKEHHbIE B YHHUBEPCAIBHBIX YUCOHBIX
JCUCTBUSIX, & UMEHHO — TO03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUSI,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4eOHbIC  JCUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHBIE ICHCTBUS, COBMECTHAS JICATCIBHOCTb.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIEC y4eOHbIE 1eHCTBUS

ba3zoevie nocuueckue oeticmeus:

® BCECTOPOHHE pacCMaTpWBaTh CaMOCTOSTEIBHO  C(HOPMYITHPOBAHHYIO
npobiieMy;

L BBI6I/IpaTI> OCHOBAHMA OJIA CPaBHCHUA, KJIaCCH(i)I/IKa]_II/II/I u O606HICHI/I}I;

¢ OIpCaAciAThb LEIN ACATCIBbHOCTH, CI)OpMy.HI/IpOBaTB 3aJauu AJis1 JOCTHKCHUA
ueneﬁ, BBIACIIATE KPUTCPUHN OLICHUBAHMA ITIOJIYYCHHBIX PC3YJIbTATOB,

® BBISABJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B OOJIBIINX 00bEMAX JAHHBIX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C yUETOM aHAIIN3a IAHHBIX;

® BHOCHUTbH KOPPEKTHBBI B IIPOLIECC aHAIN3A JJAHHBIX, OLICHUBATh COOTBETCTBUE
pE3yNbTaTOB LIEJISAM;

® pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPU PELIEHUU MPAKTUYECKUX 3a7ad W3
pEAIbHOM KU3HMU.

basosvie uccneoosamennvcrue oeticmeust:

® BIAJCThb HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKON u MPOCKTHOM
NEeSTeTLHOCTH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay aHaln3a JaHHBIX U MAIIMHHOIO
o0y4eHuUS;

® CII0COOCTBOBATH (bOpMI/IpOBaHI/IIO HAay4YHOI'O THIIA MBINUJICHHWA, BJIAACHUC
TCpMHHOHOFI/Ieﬁ B o0OJiactu HAayKW O JaHHBbIX WM MAallMHHOTI'O O6y‘IeHI/I${,
KIIFOYCBBIMU IMTOHATHUAMHU U MCTOOdaMH,

¢ BLBIABJIATH IIPHUYMHHO-CICIACTBCHHBIC CBA3H IIPU dHAJIMU3C OONBIINX JaHHBIX,
BbI/IBUT'aTh U IIPOBEPATH T'MIIOTC3EI;



aHAJIU3UPOBATh MOJIYYCHHBIE B XOJ€ PEIICHUs MPAKTUUYECKUX 3a]]a4 aHaIu3a
JAQHHBIX  PE3YyJbTaThl, KPUTUYECKH OIEHHUBATh HX JOCTOBEPHOCTb,
dbopMHpOBaTH MMPOTHO3 HA OCHOBE aHAJIN3A MOJTYYEHHBIX JaHHBIX;

UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIC UJICH, NIPEIJIaraTh OPUTHHATIBHBIE TTOIXObI U PEIICHUS.
Paboma ¢ ungpopmayueii:

BIIQJICTh HABBIKAMH TOJTY4YEHHUS WH(OpMAIMU U3 OTKPBITHIX HCTOYHUKOB,
CaMOCTOSATENIbHO OCYLIECTBJISITh TOHMCK, AaHalW3, CUCTEMATU3aLHI0 U
UHTEPIPETALNI0O HHPOPMALIUH;

OLICHMBATh JOCTOBEPHOCTh MOJYyYEHHOW HWH(MOpManuu, €€ COOTBETCTBHE
IIPAaBOBBIM U MOPaJIbHO-3TUYECKUM HOPMAM;

WCIOJB30BaTh  CPEACTBa HMHMPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PENICHUHM  KOTHUTHBHBIX, KOMMYHHKATHBHBIX M
OpraHU3allMOHHBIX  3a7a4 C COONIIOZIeHWEeM  TpPeOOBAaHUU  TEXHUKH
0€30IacHOCTH, TUTHUEHBI, PECYpPCOCOEPEIKEHMS, MPABOBBIX U ITHUYECKUX
HOPM, HOpM UHGOPMAITMOHHON OE301TaCHOCTH;

BJIQJICTh TpaBUJIaMHU MH(POPMAITMOHHOM O€30MaCHOCTH JTUYHOCTH.
KoMMyHHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
Obwenue:

OCYILECTBJIATh ~KOMMYHHUKallMd HOpu  paboTe Haj  KOJUIEKTUBHBIMU
MIPOEKTAMH;

YMETh apTYMEHTHUPOBAHHO BECTH JINAJIOT;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI.
Cosmecmuas 0esimenbHOCb:

YMETh CPpaBHUBATh KOMaHAHYIO U HHANBUAYAJIbHYIO pa60Ty Haad IMIPOCKTAaMU,
HaXOJUTh MPCUMYIICCTBA U HCOIOCTATKH,

pa3pabarbiBaTh KPUTEPUHU OLICHKU MPOEKTA M OLIEHUBATH KA4€CTBO CBOETO
BKJIaJIa ¥ KAKJOTO YYACTHUKA KOMaH/IbI B OOIIUH pe3yJIbTaT;

YMETh OLIEHUBATh HOBU3HY, OPUTMHAIIBHOCTh U MPAKTUYECKYIO 3HAYNMOCTh
IPU PACCMOTPEHUU UIEH ISl HOBBIX NPOEKTOB;

MPOSIBIISATH HABBIKA KPEATUBHOTO MBIIUICHUS, ObITh MHUIIMATHBHBIM.
PerynsiTuBHBIC YHMBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBUA
Camoopeanuzayus:

CaMOCTOSITEJIbHO ~ BBISIBJIATH  NPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBAThH
paKTUYECKUE 3a/1a4u B 00JIACTH aHAIN3a JaHHbBIX;



COCTaBJISITh U CBOEBPEMEHHO KOPPEKTUPOBATH IIJIaH PELICHUs MPOOJIEMBI C
YYETOM UMEIOIUXCS PECYPCOB;

pacHIMpsTh paMKU y4eOHOTO Kypca Ha OCHOBE JIMUHBIX IIPEIOYTECHUH;

YMETh apryMEHTHPOBATh CAEIIAHHBIA BBIOOpP, OpaTh OTBETCTBEHHOCTH 3a
[IpeIaraéMoe peLICHHUE;

OLICHUBATb MPUOOPETEHHBIH OITBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO W TPOSBICHUIO IMTUPOKOU IPYAUIIUN B
pPa3HBIX 00JIACTSIX 3HAHUM.

Camoxonmpons:

BHOCHUTbH KOPPEKTHUBBI B JIEATEIHLHOCTH npu BO3HUKHOBEHUU
HEOOXOIUMOCTH;

OOCHHUBATDL PC3YJIbTATHI HA COOTBCTCTBHUC ITIOCTABJICHHBIM LICTIAIM,

UCIIOJIb30BaTh MPUEMBI pe(IEKCUH JUIsl OLEHKH CUTYyalluH, BBIOOpA BEPHOTO
peleHus;

OOCHMBATbL PUCKH M CBOCBPCMCHHO KOPPCKTHUPOBATH ACATCIBHOCTL MJIA
CHHMKCHHU BO3MOKHBIX PHUCKOB,

YYHUTBIBATh APTYMEHTHI APYTUX TPH aHATN3E PE3yJIbTAaTOB ICATCIHHOCTH.
lpunamus cebs u opyeux:

IIPUHAMAaTh MOTHBBI WM apryMEHTBl JPYTUX IPU AHAIN3E PE3YyJIbTAaTOB
NEATENbHOCTH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULIMH JPYTOro YEIOBEKa.



COAEPKAHME SJIEKTUBHOI'O KYPCA



«(TPAKTUYECKAA UTHOOPMATHUKA»

OnextuBHbIl Kypc «lIpaktnueckas uHpOpMaTHKa» HMEET MOAYJIbHYIO
CTpyKTYpy. Kaxxaplii Momynb MpeAnogaraeT nojiyroqoBoe oOy4eHue U COCTOUT U3
TEMaTUYECKUX PA3ZCIIOB.

10 KJIACC (34 uaca)

1. Monynb «O0paboTKa ¥ MHTEIUICKTYaIbHBIN aHaJIN3 JaHHBIX» (17 yacoB)
2. Monayns «O6paboTka CUMBOJIbHOM HH(OpMALIMK U YHCTIEHHBIE METOIBD (17
YJacoB)

11 KJIACC (34 uaca)

1. Monyns «MojenupoBaHue U ontuMu3saius» (17 yacos)
2. Monynb «VIcKycCTBEHHBIN HHTEIUIEKT U MalTMHHOE 00y4ueHue» (17 yaco)

Paznen «Pemenune 3amau ontumuszanumn» paccmarpusaercs B 11 kiacce,
MOCKOJIbKY YacTh TEM OCHOBaHa Ha UCIOJIL30BaHUU cpebl Scilab, koTopast
paccmartpuBaercs B pazzaene «MoxaenupoBanue» B 11 kiacce.

OnexktuBHBINA Kypc «IIpakTnueckas HHPOpMaTHKay OTPAXKAET U PACIIUPSAET
coJiepKaHUE YEThIPEX TEMATUUECKUX Pa3AesioB HH(DOPMATUKU HA YPOBHE
cpeaHero oo1ero oopa3oBaHus:

1. uudpoBasg rpaMOTHOCTb;

2. TEOpeTUYECKUE OCHOBBI MH(OPMATHUKY;

3. aJIrOPUTMBI U MPOTPAMMHUPOBAHUE;

4. uH(POPMAITMOHHBIE TEXHOIOTHH.

Y4uuThiBas OrpaHUYCHHOE KOJMYECTBO YacOoB WMH(GOPMATHKU B OCHOBHOMU
o0pa3oBaTeNnpHON MporpaMMe CTapIieid IIKOJIbI, SJEKTUBHBIA  Kypc
«IIpakTdeckass uHGOPMATHKA»  SABJISETCS  MPAKTUKO-OPUEHTHUPOBAHHBIM.
Pacmmpenue copepxanusi Kypca MHPOPMATUKH MPOUCXOAUT B HAIpaBICHUU
MPAKTUYECKON JEATEIbHOCTH U OCBOEHUS JIOMOTHUTEIbHBIX HHCTPYMEHTOB JIJIs
aHajM3a JaHHBIX, MOACIUPOBAHUS U ONTUMU3ALIUH.

HpeI[MeTHbIe pe3yJabTaThl

e BIIAQJICHUE TPEACTABICHUSIMU O POJM HHGOPMAIIMM W CBS3aHHBIX C HEH
IIPOIIECCOB B MPHUPOJIEC, TEXHUKE M OOIIECTBE; MOHITHAMHU «HHOOPMAITUI,
«MH()OPMAITMOHHBIN  TMPOIIECC», «CHUCTEMa», «KOMIIOHEHTHI ~CHCTEMBD»,
«cUCTeMHBIN  3ddekT»,  «uHbOpMAIMOHHAS ~ CHCTEMay»,  «CHUCTeMa
VOPABJICHUSY, «TAaHHBIC», «aHATU3 JAHHBIX)», «BU3yaJIN3aIusl JaHHBIXY;

e HaIWYWE TMPEJICTaBICHUNA O crnocodax cbOopa JaHHBIX, B TOM YHCIE
U(POBBIMU YCTPOWCTBAMU 0€3 YUacTHs YEJIOBEKa;

e I[IOHMMaHWEC OCHOBHBIX TIPHUHIIAIIOB JUCKPETH3AIlMU PA3IMIHBIX BHJIOB
uH(poOpMaIMK; YMEHUE ONpeNeisTh HHPOPMAMOHHBIN 00bEM TEKCTOBBIX,



rpadyecKMX M 3BYKOBBIX JIAaHHBIX TIPM  3aJIaHHBIX  TapamMeTpax
JMCKpETU3allUY;

e YMCHHME MPUMEHATH OMOJMOTEKH M MOJIYJIM S3bIKa IPOTrpaMMHPOBAHUS
Python nyist pemenus npukiaaHbIX 3a/1a4 aHAIW3a JaHHBIX;

® YMEHHME BBIJCISATh CBA3M MEXKIY KOMIIOHEHTAMH CHUCTEM, OIpPEIEsiTh
JTMHAMUYECKUE  OTHOIIEHWUS  BHYTPU  CHUCTEM,  HHTEPHPETUPOBATH
PE3yNbTaThl, MOTydyaeMbIe B X0JI€ MOJICIUPOBAHUS PEaTbHBIX OOBEKTOB WIIH
MIPOIIECCOB;

e YMEHHME YHUTaTh W TOHUMATh pa3HbIE THUIBI HATJISIAHOTO OTOOpaXKeHUs
JTaHHBIX (TpadUKu, THCTOTPAMMBI, SIIUK C YCaMH | TIp.);

e YMEHHME  HCIOJb30BaTh  dBJEKTPOHHbIC  TAaOMWIBI Ui aHaIM3a,
MpEACTaBICHUs, OOpabOTKM MaHHBIX (BKJIFOYAsl BBIYHCICHUE CYMMBI,
cpeaHero apu@MeTHYECKOro, HauOOJBIIETO W HAWMEHBIIETO 3HAYCHHM,
peleHue ypaBHEHMM, (WIBTpAIlMK, CYMMHPOBAHHS) M BH3yaJIU3aIluu
pe3yJbTAaTOB aHAJIN3A;

e YMCHHME UCIIOJL30BaTh TaOJIWYHBIC (pENSAlMOHHBIC) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTAaBJIATh 3aMpPOChl K 0a3aMm JaHHBIX (B TOM YHCIIE 3alPOChI C
BBIYUCIISIEMBIMU TTOJISIMH ), BBITIOIHSATH COPTUPOBKY M MOUCK 3amuceil B 6aze
JAHHBIX; HATIOJTHATH pa3paboTaHHYIO 0a3y JTaHHBIX;

e YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJCIU  JJIA
aHanu3a OOBEKTOB W MPOIECCOB: (POPMYIUPOBATH 1I€JIb MOJIECTUPOBAHUS,
BBIMIOJIHATh AHAJIU3 PE3YJIHTATOB, MOJYYEHHBIX B XOJI€ MOJICIUPOBAHUS;
OIICHUBATh aJICKBATHOCTh MOJIEIN MOJICTUPYEMOMY OOBEKTY MU IIPOIIECCY;
MPEJCTABIATh PE3YIbTAThl MOJICIMPOBAHUS B HATJISIIHOM BHJIE;

e yMeHHME paboTarh ¢ OONBIIMM KOJWYECTBOM JIAHHBIX; BBITIOJIHATH
aJITOPUTMBI OOpPaOOTKM JAHHBIX; HCIIOJIB30BaTh MPOCTHIC METOABI OICHKH
MmapaMeTpoB MOJENCH; NPEACTaBIATh pe3yabTaThl MOJCIUPOBAHUS B
HarJsiTHOM BHJIC; TOJIb30BAThCSl PaA3IUUHBIMU (OopMamMu MPECTaABICHUS
YUCJIOBBIX JIAaHHBIX (TaOlMIIaMu, auarpaMmamMu, Tpadukamu); MPUHUMATh
B3BECIIICHHBIC PEILICHUSI HA OCHOBE aHAJIM3a IaHHBIX;

e TIOHMMAaHWE BO3MOXHOCTEHW U OTPAHUYEHHUN TEXHOJIOTUM aHAJIN3a JTAHHBIX B
Pa3IMYHBIX  00JIACTAX; HAJIWYME TPEACTaBICHUM 00 UCIOJIB30BAHUHU
MH(POPMAITMOHHBIX TEXHOJIOTUH aHaIu3a 0a3 JaHHBIX U MPUHATHS PEIICHUM
B Pa3JIMYHBIX MPO(eCcCHOHATBHBIX cdepax.

10 kaace

Conepxkanue moayJisa «O0padoTKa U MHTEJVIEKTYAJIbHbIA AHAJIU3 JAHHBIX»
(17 gacoB)

B cogepxannn yuebHoro momyns «OOpaboTka M HWHTEIUIEKTyalbHBIN
aHaJIM3 JaHHBIX» BBIJICIAIOTCS JIBA TEMATHUECKHUX pas3ferna.

Paznen 1. «O6paboTka MacCHMBOB JaHHBIX B DJICKTPOHHBIX Ta0bauax (3T)»
OXBaThIBAET BOIPOCHI, CBSI3aHHBIE C JIOTUYECKUMH, MATEeMATUYECKUMU W



cratuctuueckumMu  ¢ynkuusimu B OT; wucnons3zoBanue OT nans  pelieHus
MPUKJIATHBIX 337]a4 HA 00pabOTKy OOJBIINX MAaCCUBOB JIAHHBIX.

Paznen 2. «lHTemnmekTyanpHBIA ~ aHAIW3 ~ JAHHBIX»  3HAKOMUT C
TEXHOJIOTHAMH cOopa U 00pabOTKH OOJIBIIUX OOBEMOB JaHHBIX, KOTOPHIC MOTYT
OBbITb HCHOJB30BAHBl [JISl  YIYYIICHHUS PA3JIMYHBIX MPOILIECCOB, TMPUHATUS
ONTUMAJIbHBIX PEIICHUI, TOCTPOCHHUS IPOrHO30B HA OCHOBE aHATN3a JaHHBIX.

Pa3nen 1. «O0paboTKa MaCCHBOB IaHHBIX B 3JIEKTPOHHBIX Tadauuax», 9
4acoB

IIporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB. BHibl MporpaMMHOT0O obecrneueHus u
ux HasHadueHue. [IpompuerapHoe MW CBOOOJHOE MPOrpaMMHOE OOECIEUYECHHE.
[Iporpammuoe obecnieuenue st padotel ¢ IT. YcTraHoBKa cBOOOTHOTO O(HUCHOTO
nakera LibreOffice ¢ odunmansHoro caiita. PemakTop 3JI€KTPOHHBIX TaOJIUIL
LibreOffice Calc. Macrep ¢ynkumii. Jlornueckue, MareMaTU4eCKHe H
cratuctuyeckue ¢QyHKuU. Vcmonp3oBaHue aOCOMIOTHBIX W OTHOCHUTENBHBIX
cchlioK. Jlmanmazon 3Hauenuil. [lumamason ycpenHeHus. OOpaboTka OOJIBLIMX
MAacCHBOB JaHHBIX C IOMOULIbIO (PYHKIMHA OIpeneseHUs] CPEeIHEro 3HaueHus,
CYMMHUpPOBaHMsI, MOACYETAa KOJIMYECTBA 3HAYEHUH B CiIydae OTCYTCTBHUSA
JOTIOJIHUTENBHOTO KPUTEPUsI, a TAKXK€ IMPU HAJIUYUKM OJHOTO MM HECKOJIbKHX
KpUTEpUEB. BpluncieHne MakCUMalbHOIO W MUHUMAIbHOIO 3HAUYEHUH U3
Avarna3oHa I[pU  OTCYTCTBUM  JOTOJHUTEIBHBIX  KPUTEPUEB, a  TaKXKe
YIOBJCTBOPSIONIUX OJHOMY WM HECKOJIBKHUM KPUTEPUSM W3 OJHOTO WU
HECKOJIbKUX JHAIa30HO0B.

[Tonarue maccuBa naHHbIX B OT. OqHOMEPHBIE U IByMEPHBIE MACCUBBI. THUIIBI
JaHHBIX MaccuBa. Pe3ynbrat paboThel popMyIibl MACCUBA. Y HUBEpPCAIBbHBIN Cr1OCO0
COPTUPOBKH C IOMOIIbIO (DYHKIIHI U MCIIOJIb30BaHusl MacCUBOB. [loanieMeHnTHOE
CJIOKEHHE, BBIUNTAHUE, YMHOKEHUE U JIEJICHUE FJIEMEHTOB JIByX MAaCCUBOB Ha
OpUMepe pelieHns MPUKIaHbIX 3a1a4. CpaBHUTENbHbIN aHAIN3 METOI0B
peIIeHus 3a7a4 ¢ MOMOIIbIO OOBIYHBIX (HOPMYIT 1711 paObOThI C TUATIA30HOM SYEEK U
C TIOMOIIBI0 (POPMYIT MACCUBOB JIaHHBIX. DPHEKTUBHOCTH PEIICHUS TPUKIATHBIX
3a]1a4 ¢ MOMOLUIbIO (POPMYJI MACCUBOB JIAHHBIX.

Busyanuzanusa aanHbix. {narpamma kak rpaduyeckoe OTOOpa)k€HHE CMBbICIa
JIaHHBIX. BpIOOp THMA AMarpaMMbl B 3aBUCHMOCTH OT eI BU3YyaIU3AIHH. DTaIbl
BU3yanM3aluu JaHHbeix. OnpeaeneHue meau noctpoeHus auarpammbel. O6paboTka
JaHHBIX C TIOMOINBIO (DYHKUIMN OISl JTOCTIDKEHUS IENH BU3YAIM3AIMH JTaHHBIX.
[Toctpoenue nuarpamm B LibreOffice Calc ¢ momoipto macrepa. Knaccudukanus
muarpamm B LibreOffice Calc. Cnapkiaiinbl. Mcnionbs3oBanre BU3yalnu3aluu s
aHanu3a OosbuX O00BEMOB AaHHBIX. HeoOXoIMMOCTh MpeABapUTENIbHON
00paboTKM OONBIIMX MAaCCHMBOB JlaHHBIX. YUrTeHue mguarpamm. Pemienue
MPUKIAIHBIX 337]a4 aHAJIW3a JAHHBIX C UCIIOJIb30BAHUEM BU3YaIH3allH.
Oo6padoTka nannbIx B ¢aiinax CSV. Undopmanus u nanasie. UHauBHIyanbHBINA
MPOEKT, MOJEIMPOBAHME OSKCIepuMeHTa. Pa3paboTka MCXOAHBIX JaHHBIX MJIs
MOJIETI MCCIEAYEMOro Mpollecca UM siBIeHUs. ['eHepaTopbl CIly4ailHbIX YUCEN B
LibreOffice Calc. Ilomydenuss ueNbIX CIy4aHBIX YHCENT B ONpPEACIEHHOM



nuanaszoHe. MojenupoBanue HaOOPOB JAHHBIX, KOTOPBIE SIBJISIOTCS JPOOHBIMU
yucnamu B Auamnasone otr 0 mo 1. MogenupoBanue pe3yibTaToB sl PEIICHUs
MPUKIAIHBIX 33/a4 aHaiu3a JaHHbIX. OTKpeIThIe AaHHbIe. [lonck mHbopManuu.
NcTouHuKN U TpUMEpPBI OTKPBITHIX TaHHBIX. DOopMaT OTKPBITHIX AaHHBIX CSV.
HNudopmanmonnsie npouecchl. CKOPOCTh MepeAayn JaHHBIX MO KaHaTy CBS3U.
Xpanenne  uHbpopMmaimu, 00bEM  mamsaTH.  OOpaboTka  MHpOpMAILHUU.
[Ipeacrasnenne nanueix B Gopmare CSV. Coxpanenue aanubix DT B dopmate
CSV. Bugs paznenureneii 3Hauennit. Crioco6s! oTKpbITUS (aitioB popmata CSV.
JlocTonHcTBa U HeOCTaTKU (Ao, peacTaBiIeHHBIX B (hopmate CSV.
Koppeassunonnbiii ananm3. Koppenmauus kak mepa B3aUMOJCUCTBUSA BYX U
6onee mporeccoB. HopmanuzoBanubsie naHHble. KoadduiueHt Koppensiuu.
3HaueHus Kod(huIeHTa KOppeIsaiuy Ipu pa3IuyHOW CTENEHU 3aBUCUMOCTHU
ucciaenyeMbix gaHHbIX. I[llkama UYenmoka. HMcmonp30BaHHE —CTaTUCTUYECKOU
¢yaxunn KOPPEJI B 351eKTpOHHBIX TaOMuUax JUisl BHIYUCIECHHUS KO3(uuueHTa
KOppeJsLIMK Npu aHain3e JaHHbIX. ['paduk paccesnus. OnpeneneHue npsMon u
oOpaTHOM  3aBUCHUMOCTEd TIO0  3HAYEHUIO  KO3(p(PUUIUEHTa  KOppPESLHUU.
KauecTBenHplii aHanu3 kod(d@uimeHta Koppemsuuu 1o mkaize Yegmoka.
Hcnonb3oBaHre KOPPEIALMOHHON MaTPHLIbI ISl aHAJIA3A TaHHBIX.
BoccranoBiaenne 3apucumocteil. CtaTucTuyeckue METOIbl 00paOOTKH JaHHBIX.
BoccraHoBineHNE aAHAIMTHUYECKOW 3aBUCMMOCTH IO OTACJIBHBIM 3HAYCHUSM.
Nurepnionsiuust W criaaxuBanue.  MeToj ~— HaWMMEHBIIMX  KBaJpaToB.
WuTepnionsaunonHbie MHOrowieHsl. JIunus tpenaa. Koadduunent nerepmunanuu.
Bba3bl gannbix B IT. Mcnons3oBanme DT kak 0a3bl manabix. Co3ganne b1 B OT:
CTpyKkTypa TaOmuipl, 3anucu, uMa bBJ[. CnocoObl 3amoiiHEHUs JaHHBIX 4Yepes
HETNOCPEICTBEHHOE BHECEHUE 3amiceil B CTPOKU U C HCHOJb30BaHUEM (POPMBI.
PenaktupoBanue gaHHbix. @unbTpanusa aaHHbIX. CopTupoBka 3anuceil. [louck u
3ameHa naHHbIX. OyHkius BIIP — mouck sneMeHTOB B TabJvile WM AUANa30He
nmo crtpokam. CBojHbple TaOMUIBI KaK MHCTPYMEHT aHajiu3a JIaHHBIX.
[IpeumyiiecTBa CBOJHBIX TaOMMI] TIpU padboTe ¢ OOJbIIUMH OOBbEMAMHU JAHHBIX.
AJNTOPUTM CO37aHUsI CBOJTHOU TaOJIUIIBI.

Paznen 2. « MHTENVIEKTYAJbHBIH aHAJIU3 TaHHBIX», 8 4acoB

Jdannble. Hayka 0 JaHHBIX: OCHOBHBIE TIOHSATHSL W ONPEICIICHUS.
BoctpeboBarnHocTh Data Science. llens M OCHOBHBIC 3Tambl aHAIM3a JTAHHBIX.
[Ipumepsbl pemaembix 3anad. MHcTpymeHThl aHann3a JAaHHBIX. (OCHOBHBIC
ompeneneHUuss B  00JacTM HAyKH O JaHHBIX. MamuHOYUTaeMble U
gyeynoBekounTaeMbie ¢Gopmarbl gaHHBIX. Ceipple  naHHbie. HabGop nmaHHBIX.
Ncrounnku nannubix. Hanbomnee yacto BCTpevaronmecs: OMMOKH B ChIPBIX JaHHBIX
U HEKOTOpbIE CIIOCOOBI UX yCcTpaHeHUsl. MeTo bl 00pabOTKH CTPOKOBBIX JIAHHBIX B
sI3bIKE MporpamMmupoBanus Python.

[Ipoext Jupyter. OcHoBHOEe Ha3HadyeHue mpoekra Jupyter. Cpema pa3zpabOTKu
Jupyter Notebook mns ananmza mannbix. O630p cpeast Jupyter Notebook. O630p
cpenbl Jupyter Lab. YcranoBka Jupyter ¢ momoipi0 MeHemIKepa MakeToB pip.
Coznmanne HoBoro OmnokHora. CoxpaHenue B ¢opmarte .ipynb. OcHOBHBIC



KOMITOHEHThl OKHa OyiokHOTa. KomoBble M TEKCTOBbIE SYEHKU. Pexumbl
penaKTUpOBaHUS U BeIMONeHUs. TekcToBas pasmerka Markdown.

buoanorexka nas anaau3za gaHublx Pandas. buOinmoreka 11 aHann3a JaHHBIX
Pandas. YcranoBka 6ubmmotekn Pandas u3 6imokaoTa. CTpyKTypa JaHHBIX Series.
Apudmetnueckue onepaiuu ¢ Series. JIOCTYI K OTJIEIBHBIM 3JIEMEHTaM U Cpe3bl B
Series. CtpykTypa Series kak cioBapb B Python. CrocoObl co3maHusi 00bEKTOB
Series. JIBymepHbie Tabiuunble nanHble. CTpykTypa nannbix DataFrame. Urenue
u 3anuch ¢ainoB popmara .CSV. KomaHabsl mpocMoTpa MEPBbIX WIHA MOCIETHUX
CTPOK CUMTaHHOTO (haiina.

[Ipumenenue ¢dyukuii NumPy k asnementam DataFrame. [lonydenue oOmei
uH(pOpMallMl O JaHHBIX ¢ momoileio info. Bribopka mo ycnoBuio B 00BbeKTax
DataFrame. ArperupoBanue B Pandas, ¢pynkius agg. OCHOBHbIE CTaTUCTHYECKHE
¢ynkuu. CBomHas cTaTHCTHYECKas HMHPOpMAIUS C TMOMOIIBI0  (QYHKIUU
describe(). Obpaiiienre Kk uHAEKCaM ¢ moMoIisko loc u iloc.

Buzyanuzanus nanabix. Paznuunsie Buabl rpadukoB (rUcTorpamMma, JUHEHHbIC
rpaduku, rpaduk paccesiHusl, KOHTypHbIe Tpaduku U T. 1.). OCOOEHHOCTH pa3HbIX
BUJIOB TpaQUKOB M HMX HCIOJIb30BaHMs. Bu3yanuzanus AaHHBIX C MOMOIIBIO
oubnuorexkn Matplotlib. 1lBeta u ctunm, nerenna Ha rpadukax. OyHKIUUA OIS
noctpoeHus rpadukoB ¢ nomorisio Matplotlib.

Kareropuanbhbie u uncioBble JaHHbIE. [loMck nMpomyieHHbIX 3HaueHu. MeTo bl
00pabOTKM TPOMYIICHHBIX 3HaueHuU. DuiabTpanus AaHHBIX. MacmrabupoBaHue
JaHHBIX. BEIOOpKA CTPOK/CTOJIONOB MO 3aJAHHBIM KPUTEPHUSIM.

NupuBuayaabHbiii mpoekT. [IpoBeneHune pa3BeOYHOrO aHallU3a JAaHHBIX C
nomoiplo Oubnuorekn Pandas. BrisiBieHne CTaTUCTHYECKUX XapaKTEPUCTHK.
Ucnonb3oBanue Bo3moxkHocTel Matplotlib s Busyanuzanuu  pe3yJibTaTta.
Odopmrenne pe3yiabTaTOB MPOBEAEHHOTO aHan3a M (HOPMYIMPOBKA OCHOBHBIX
BBIBOJIOB.

Conep:xkanue moay.isa «O0padoTka CMMBOJIbHOM HH(OPMAIIUMA U
qucJeHHbIe MeToaAbD (17 yacoB)

B conepxxanuu yuebnoro moayisa «O0padoTka CUMBOJIBHOW MH(OpMaLUK 1
YUCJICHHBIC METOJIBD» BBIJICISIOTCS JIBA TEMAaTHUYECKUX pa3zea.

Paznen 3. «AnroputMbl 00pabOTKH CUMBOJIBHOW MHGOPMAIIHIDY BKIIIOYACT B
cebsi pacCMOTpPEHHME pa3jIMYHBIX MOJIXOJOB MPH PEIICHWH 3a7ad aHaIM3a Hu
TCHEPAIMA TEKCTOBBIX W YHWCJIOBBIX JIAHHBIX, TIO3BOJIUT PACIIMPUTH IMOHUMAaHUE
BO3MOXHOCTEH s3bIKa MporpaMmmuipoBanus Python mms oOpaboTKM CTPOKOBBIX
JTAaHHBIX.

Paznen 4. «HUucienHpie METOIB» HAMPABJICH HA MOTyYeHHUE 00YUYaIOIUMUCS
JIOTIOJTHUTEJIPHOTO TPAKTUYECKOTO OMbITa B 00JIACTH MCIOJIb30BAHUSI YMCICHHBIX
METOJIOB TIPU PEIICHUH TPHUKIAJAHBIX 337ad, a TaKKE HABBIKOB IMPOBEIACHUS U
OTIHICaHUS YKCIIEPUMEHTOB.

Pasznea 3. Anropurmsbl 00padoTKu CHMBOJILHOW UHGopManuu, 12 yacos



AJITOPUTMBI 00PA0OTKH CTPOKOBBIX JaHHBIX. OCYIIECTBICHUE aHATN3a
CTPOKOBBIX JIAaHHBIX U MPOBEJCHUE 3aMEHbI TOBTOPSIOIIUXCS CHUMBOJIOB.
Hcnons3oBanue metoza replace. [lorck MmakcuManbHONH 1 MUHUMaJIbHOU
MOJICTPOKH CHMBOJIOB B CTPOKE TEKCTOBBIX JIaHHBIX. [loMCK MakCHMalbHOTO
KOJIMYECTBA YKa3aHHBIX CUMBOJIOB, PACTIOJIOKEHHBIX B MOCIEIOBATEIBHOCTH IPYT
3a gpyrom. OnpeneneHue IIMHbl CaMOW JUIMHHOW MOALIETIOYKHA CHUMBOJIOB BO BCEM
HabOpe TeKCTOBBIX JaHHBIX. VCIIOIb30BaHNE AMHAMUYECKOTO MOIX0/1a B PEIICHUN
3a/1aya OMCKa CUMBOJIOB HJIM LIEMTOYEK CUMBOJIOB I10 33JaHHOMY YCJIOBHIO.
Kognosas tabnuna ASCIIL. Ucnonb3oBanue Gpynkuumii char u ord s3bika
nporpamMmmupoBanus Python st oOpariieHust K KOHKPETHOMY CUMBOITY
paccmarpuBaeMoro andasura. [lonck MakCUManbHOTO U MUHUMAJIBHOTO
KOJIMYECTBA UAYIIUX MOAPS] CHMBOJIOB, TAKUX, B KOTOPBIX UCKIIIOUEHA YKa3aHHAs
MoJICTpOKa cMMBOJIOB. OCyIIeCTBIIEHNE aHAIM3a TEKCTOBBIX JTAHHBIX HA HAINIHE
MCKOMOM MOJICTPOKH € UCIIOJIB30BaHUEM METOAA JIBYX ykazareineu. [Ipumenenue
METO/Ia IBYX yKa3aTeJeu JJisl OMCKa MOJICTPOKHU, KOTOpasi OrpaHuyYeHa
yKa3aHHBIMH CUMBOJIaMU. MICTioIb30BaHUE CTPYKTYPBI JAHHBIX MHOYKECTBO JIJIs
paboThI C TEKCTOBBIMU JTaHHBIMU. COpTHpPOBKA MHOXECTBa. Mcronbp3oBanue
(dbopMyIIbl BKITIOUEHUH U UCKITIOYEHUH JJI IBYX MHOKECTB P PEIICHUH 3a]1a4
HoucKa noAcTpoku. HazHaueHnue v Ucmosib30BaHne METo1a count py aHaIu3e
TEKCTOBBIX JaHHBIX. [locTpoeHne 4acTOTHOTO ClIoBaps.

I'enepaums ciioB 3ananHoro0 ajgdgapura. PelieHrne npakTHYECKUX 3a/1a4,
OCHOBAaHHBIX HA T€HEPALIMH ONpeIeIEHHOr0 Habopa CUMBOJIOB. I eHepalius Bcex
BO3MOJKHBIX CJIOB U3 3aJlaHHOTrO Habopa OykB. Mcnonb3oBanue nepeOopHOro
aIropuTMa JIJIsl PEIICHU 3a/1a4u TeHEepalluu CJI0B. Blo)KeHHBIE IIUKITBI.
Ucnons3oBanue pyukmun product Momyss intertools si3pika IpOrpaMMHUPOBAHUS
Python niis reneparnuu Bcex BO3MOKHBIX COYETaHUM YKa3aHHBIX CUMBOJIOB TIPH
re"epanuu ciaoB. CpaBHEHHUE IBYX CIIOCOOOB reHEepallii BCEX BO3MOXKHBIX CJIOB U3
3aJlaHHOTO Habopa OykB. ['eHepalus cI0B, OCHOBaHHAs Ha JIEKCUKOTpaduuecKon
nepecTaHoBKEe OYKB B CJIOBaX 3a/laHHOM JJIMHBL. Vicnons30BaHue QyHKIUS
permutations Moay:s intertools s3bika mporpammupoBanus Python qist pemenus
3aa4 reHepauuu cioB. [IpakTudeckoe UCmoab30BaHue MOAYJIs intertools npu
pEIIeHNH 3a]a4 TeHEePaIlii BO3MOKHBIX CIIOB MIPHU HATHYUHU WK OTCYTCTBHH
KOHKpPETHOT'O CUMBOJIa B CJIOBE.

Henounciiennbie JaHHble. CANTHIBAHUE TAHHBIX U3 TEKCTOBOTO (haiiia.
dopMupoBaHue MaccuBa IeNbIX gucesn. O0padoTka 3JIeMeHTOB MaccuBa. Bribopka
AJIEMEHTOB MacCHBa B COOTBETCTBUU C 33JaHHBIM yciaoBueM. Mcnonp3oBanue
CJIOKHBIX YCIIOBUM TSI OTIPEACIICHUS] KPATHOCTH AJIEMEHTOB MacCHBa YKa3aHHBIM
3HadueHusM. OmnpeseneHrne MaKCUMalTbHOTO 1 MUHUMAJILHOTO CPeIi OTOOPAHHBIX
qHCer.

YucaoBble aBTOMATHI. AHAJIW3 YUCIOBBIX aIrOpuTMOB. Mcrnonib3oBaHue
dbyHkui bin, int 1715 TpeACTaBICHUS YUCENI B CUCTEMAaX CUUCIICHUS C Pa3HbIM
ocHoBaHMeM. Vcnonb30BaHKe sI3bIKa IpOrpaMMUpoBanus Python st pemenwst
3a/1a4 Ha 00pabOTKy HATYpaIbHBIX YMCEN YUCIOBHIMUA ABTOMATAMHU.



Peryisipable BbIpaseHusi. 3HAKOMCTBO C PETYJISIPHBIMU BbIpaxkeHussMu. MicTopust
BO3HUKHOBEHUs. OOIIMe NPUHIIUIIBI UCIIOIB30BAHUS PETYISPHBIX BBIPAKCHU.
PerynsipHoe BeIpakeHue Kak IIa0JI0H JIJIsl IOUCKA MOJICTPOK B TEKCTE IO
3aIaHHOMY YCJIO0BHIO. MICriob30BaHNE MOIYIIS re A3bIKa TPOrPAMMHUPOBAHHMS
Python. OcHoBel cuaTakcuca. 111a0GI0HbI, COOTBETCTBYIONINE OJHOMY CUMBOITY.
VYkazaHue koaudecTBa NOBTOpeHUH. [IpruMepbl CIIOIb30BaHUs PETYIIPHBIX
BBIPAKCHU.

Moaudukaiys TEKCTOBBIX JAHHBIX C UCOJIb30BaHueM PB. OuucTtka qaHHBIX.
Pa3nenenue naHHbIX Ha OTEIbHBIE CTONOLBI. [Touck u 3amena ¢ nmomoisio PB.
Hcnonp3oBanne pynkiuii search, fullmatch momysnst re si3prka mporpamMmupoBaHwst
Python. Pemenue npakTuyeckux 3a1a4 aHalu3a TEKCTOBBIX TaHHBIX.
Hcnionb30BaHne PEryssIpHbIX BBIPAXKEHUH JIJ1s1 TOMCKA U 3aMEHBI JAHHBIX C
nomouibio cpeacTs opucHoro maketa LibreOffice.

HMugposanne. Kpunrorpadus. Kpunroananuz. Kpuntoananutuk. [udp. Kirou.
udposanue u gemmdpoanue. Llndpst noncranosku. udp Lesaps, cxema
mudpoBanus. Mcrons30BaHNE BO3MOXKHOCTEH si3bIKa MporpamMmmMupoBanus Python
JUTSl pelIeHUe MPOCTHIX 3a/1a4 MHU(PPOBaHUS HHPOPMALIUU.

Pa3nen 4. UncjeHHble MeTOAbI, 5 4acoB

IpakTukym no pemenuro ypasaenuit B JT. [lorpemHocTts pesynbrara
BBIUMCIICHUN. VICTOUHMKY NOTPEMIHOCTEN ITPY KOMITBIOTEPHBIX BBIUHACIICHUSX.
BprauciaurenbHO yCTOMYMBBIE METO/IBI pELICHUS 3a1a4. MeToIuKa pereHus
ypaBHEHUH C UCIIOJIH30BAaHUEM TAaOJIMYHOTO MpoIeccopa. Perenue TMHeHHbIX
ypaBHeHu#. Meton npudmmkenuii. [lonbop napamerpa.

Pemenue ¢punancosbix 3aga4 B AT. CrpykrypupoBanue nHbopmaimu
(MHAHCOBOTO XapaKTepa O LIEHAaX U aCCOPTUMEHTE MTPHU BIOOPE TOBAPOB U YCIIVT.
®duHaHCOBasi TPAMOTHOCTh: PACXOIbI, I0XO/IbI, CEMEUHBIN OIOJIKET, MJIATEKU U
pacuétel. Pemenue 3a1a4 Ha ynpasiieHHe pacxofgaMu. CpaBHEHHE BapUaHTOB
pacxo/ioB U 10X0/10B. JInuHbIi U ceMeliHbli OrokeT. Pacu€T u yraTa Hajloros.
HccaenoBanue rpapukoB pyHKUMH B OJISIPHBIX KOOPAMHATAX.
Hcnonb3oBaHre MOJSIPHBIX KOOPAMHAT MPU OCTPOEHUU TpadUKOB PYyHKIUN B
ANEKTPOHHBIX Ta0auIaXx. OCHOBHBIE BO3MOKHOCTH 0(OpMIIeHUS TpaduKOB
GbyHKIIUN B MOSPHBIX KoopauHaTax. @opmart ocu. dopmaT OCHOBHOM CETKH.
Uccnenoanue n3menenus rpaduka GyHKIIUN B 3aBUCUMOCTH OT KOJIMYECTBA
BbIOpaHHBIX 3HaUeHHM. MccnenoBanue nopeaeHus rpaduka B 3aBUCHIMOCTH OT
3HaueHui kodpdurrenTos. CocTaBiieHHe 0TYETA O TPOBEAEHHBIX UCCIEIOBAHUSIX.
IIpakTHKYM 10 BHIYMCJICHUIO JJIMHbI KPUBOM. JlMCKpeTH3alns KaK METO/
onpeneneHus JuHbl kKpuBou. Lllar quckperusanuu. Mcrnonps3oBanue TeopeMsl
[Tudaropa 151 BeIYUCICHUS MPUOTUKEHHBIX 3HAUCHUN ()parMEeHTOB JTMHBI
kpuBoi. CriocoObl YMEHbILIEHHUSI TOTPEIIHOCTH BhIuMciIeHul. McenenoBanue
BJIMSIHUS 11ara JUCKPETU3allMi Ha KOHEUHbIN pe3ynbTar. [IpoBepka pemenus
nyTEM HalKMCaHUs MPOTPaMMbI Ha sI3bIKE MporpamMupoBanus Python.
CpaBHHUTENBHBIN aHAJIA3 TTOJTYYECHHBIX PE3YJIHTATOB.



IMpakTHkyMm o BbIrYMcJIAeHUI0 Iiomanei guryp. [IpubamxEnHoe BeIYUCICHUE
wionaau ¢urypsl. Mcnonas3oBanue MeToa JUCKPETU3AIMH JJISI BHIYHCIICHUS
wiomianen ¢puryp. Mcnonb3oBanrne METOI0B NMPSAMOYTOIBHUKOB M TPAeIHA SISt
BBIYHCIICHHS IO (PUTYpBI CPEACTBAMU TAOIUYHOTO TPOIECCcOopa.



11 kaace

Conep:xanue Mmoayias «MoaeJnpoBaHue M ONTUMU3ALMS)

B conepxxanuu yueOHoro moayns «MojenupoBanue u ontumusanus» (17
4acOB) BBIIEJISAIOTCS 1Ba TEMAaTUYECKUX pa3zena.

Paznen 1. «MogenupoBanue» — H3yueHHE BO3MOXKHOCTeH makera Scilab
IUIA 3a7ad MoJenupoBaHMs. B mporecce m3ydeHMs pasliena y4YEHHUKH I10JIydar
BO3MOKHOCTh HAY4YUThCA IIOCTPOCHHUIO KaK JIBYMEpPHBIX, TaK H TPEXMEPHBIX
rpadUKoOB, HCHOJB30BAaTh CpeNy HJs pPEIICHUS YpaBHEHUN U MOJCIUPOBAHUS
IPOLECCOB Pa3IMYHON NPUPOABI.

Pa3nen 2. «Pemenue 3a1a4 oNTUMHU3aLUW HANPaBJIEH Ha IOHUMaHUE LIEIH
ONTHMM3alMH, a TaKXKe IOJIy4eHUs OIbITa B  PEHICHUH IPAKTHKO-
OpPHEHTHPOBAHHBIX 33/1a4.

Pasznen 1. «MoaeaupoBaHue», 9 yacoB

Cpena Scilab ITaker Scilab. Hasnauenue u yctanoBka. CuCTeMHbIC TPEOOBaHUS K
KOMIIBIOTEPY U ONEPAllMOHHON cucteme. BHelHui B OKHA IPOrpaMMBbl. 30HBI
MIPOCMOTpa U peakTupoBaHus. OCHOBHbIE KOMaH/IbI INIaBHOroO MeHIo Scilab.
Onepanuu u pynkuuu. Padora ¢ daitmamu. OcHOBBI paboThI B cpenie Scilab.
Cpena Scilab: nocrpoenne rpagpukos. [loctpoeHne 1ByMepHBIX rpadUKOB B
nexkapToBoi cucreme koopauHat. @ynkuus plot. [loctpoenue rpadukos
HECKOJBKHUX (YHKUHUI B OJTHON cUCTeME KOOpAUHAT. BO3MOXKHOCTh MOCTPOEHUS
HECKOJIbKHX I'paUKOB B OHOM rpaduueckom okHe. OpopmieHue rpadukos.
[TocTpoenne AByMEepHBIX TpadUKOB B TIOJISPHON CUCTEME KOOPIUHAT.
IMocTpoenune TpéxmepHbIX rpadukos B cpere Scilab. [Toctpoenne TpéxMepHBIX
rpadgukoB. OCHOBHBIE BO3MOXKHOCTH O(OPMIIEHUS TPEXMEPHBIX IPAPUKOB.
Ucnons3oBanue pynkuuii genfac3d u eval3dp. @ynkuuum meshgrid, surf u mesh.
[Tpumenenune ¢pynkiuit plot3d2 u plot3d3 mis mocTpoeHus TpéXMepHBIX TpaduKOB
B cpene Scilab. Ucnonb3oBanue apyrux QyHKIIHA.

Cpena Scilab: pemenune ypaBuenuii. Bosmoxxunoctu cpeast Scilab ms pemenus
ypaBHeHui. OnpejesieHrne NoJuHOMa ¢ ToMOIbio pyHKIuH poly. Pemenue
anredpandeckux ypaBHEHUH ¢ MOMOIIb0 GyHKINM roots. I'paduueckuii cmocod
pellIeHus 3a1au.

MopaeanpoBanue B cpeae Xcos nakera Scilab. ['paduueckas natepakTuBHas
cpelna At MOJEIMPOBAaHMS CUCTEM U MPOIIECCOB HAa OCHOBE OJIOK-cXeM XCos.
TexHosorus MmoaeaMpoBaHus B cpene XCos nakera Scilab. Cocrap 6ubmnorexu
Xcos. Cxema pazpaboTku Mojenei B cpene Xcos. MceiaenoBanue Moaenu
nemmudparopa.

MoaenupoBanue puznueckux mojaedeii. ['papudeckoe MmoaennpoBanue B cpejie
Xcos. MoaennpoBaHUe SKCIIEPUMEHTA MO TTOJTYYEHHUIO BBIXOJHOTO CUTHAJIA
3amanHOTO BHa. [locTpoeHue pu3ndeckoil MOIETH 10 3aJaHHOMY alTOPUTMY.
Uccnenosanue noaydeHHOM GU3NUECKON MOICIIH.

MopaeanpoBaHue cucTeM ynpaBJjeHusi. MoienupoBaHue CUCTEM YIIpaBJICHUS B



cpene rpaduueckoro MoaenupoBanus XCoS. MccnenoBanue Moieneit cuctemM
yIpaBIEHUSI.

MogpeanpoBanue nomyassuuid. Mozaenb «HepHbli sumk». CucTeMbl ¢ TPSMOM U
o0paTHOM cBs3bI0. Mojens nonysanuu 6e3 orpanndenuii. MccinegoBanue
CTaHJIapTHOTO pemeHus B cpeze Scilab. Mopaens nomy sy ¢ orpaHHYeHUSIMH.
Monens @epxronbera. MccnenoBanue cTaHmapTHOTO penieHus B cpeae Scilab.
HccnenoBanue pemreHni 3a1a4 o monyJisiuy B cpene Scilab.

Co3nanue rpagpuuecknx npuio:kenni B cpeae Scilab. OcHOBHbIE KOMIIOHEHTBI
BH3YaJIbHOTO TipuiIoxkeHus cpeabl Scilab. I'padudaeckoe okHo. KoManHas KHOTIKA.
[lepexmrouarens, paaxok. [loctpoenne mpocThIx rpaduuecKux MoJIeeH B cpene
Scilab.

Pa3z(e.11 2. «Pemenne 3agav olITUMHU3aluN», 8 yacoB

Pemienne 3a1a4 oNTUMU3ALMHA ¢ IOMOIIBIO 3JIEKTPOHHBIX TA0JIHII.
Ucnonb3oBanue BozmoxuocTel DT LibreOffice Calc nns penenus 3agau
ONTHUMH3ALUHU MTPU UCCIIETOBAHUH JIUHEHHBIX QYHKIUNA OJHON EPEMEHHOM.
Omnpenenenre MaKCUMyMa, MUHUMYMA U JPYTUX 11€JIEBBIX 3HAYCHUIN QYHKIIUN C
nomolikto Pemarens. Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33]1a4, TPEOYIOIINX
ONTUMU3AIIHH.

Pemienne 3a1a4 onTuMuzannu GuHAHCOBBIX NpoueccoB. CucteMaTu3anus,
MJJAaHUPOBAHKE, YIET TUIHBIX M CEMEHHBIX pacxoa0B. CpaBHEHUE BapHUAHTOB
pacxo/0B 1 ux ontumu3zanus. Mcrnonb3zoBanue DT jy1s aHamu3a GUHAHCOBBIX
MoKa3ajei ¢ 1eNbI0 UX ONTUMU3AINK. PellieHne npakTHYeckux 3ajad Ha
ONTHUMH3ALIAIO PACXOJIOB.

Pemenue 3a1a4 onTumMuszanum B cpeae Scilab. BosmoxxnocTr noncka
JIOKaJIbHOTO MUHUMYMa (DYHKIIMU OJTHOM TIepeMeHHoM B cpene Scilab.
Hcnonp3oBanue GyHKIUM optim ajist penienus 3aaa4 ontumusanuu. [Touck
JIOKQJILHOTO MHHUMYyMa (PYHKIIMHM HECKOJIbKHMX nepeMeHHoi B cpeze Scilab. [Touck
MuHUMYMa (QyHKIMH Po3eHOpoka.

OnrumMaJbHbIA BHIOOP: 3a1a4M JIMHEHHOT0 IPOrpaMMupoBaHus. OyHKINS
uenu. Cucrema orpaHUYEHUN 3a/1a4 JMHEWHOTO MpOorpaMMupoBaHus. OyHKIUs
linpro nns pemenust 3aaa4 TMHEHHOTO TporpaMMmupoBanusa. CTpyKTypa u
HCIIONIb30BaHue. Perenne npakTHKO-OpUeHTUPOBAHHBIX 33]1a4, TPEOYIOIIHNX
ONITUMH3AIIMH, C TIOMOIILI0 BO3MOXKHOCTEH cpenl Scilab.

OnTuMu3anus BbIYUCIUTEIbHBIX POLECCOB: NpakTuKyM. [lapamnensHbie u
NIOCJIEN0BATENBHBIE BBIYNCINUTEIBHBIE IIPOLIECCHL. 3aBUCUMOCTh BBIUYNCIUTEIBHBIX
MPOIIECCOB APYT OT Jpyra. OnpeneneHne MakCuMaabHON (MUHUMAIBHOM )
IPOIOJKUTEIBHOCTH BPEMEHU BBITIOJIHEHUS BBIYUCIUTEIBHBIX POLIECCOB MPH
3a1aHHBIX YCHIOBUAX. OCHOBHBIE METO/IbI PELICHUS 33a/1a4 ONTUMHU3ALINH.
Juarpamma ['aHTa B pelieHnH 3a7a4 ONTUMH3ALHNH TAPATIIETbHBIX
BBIYMCIIUTEIBHBIX IMPOLIECCOB.



Coaep:xanue Mmoayas « ICKycCTBEHHBIN HHTEJUIEKT U MAIIMHHOE 00y4YeHH e

B conepxanum yuebHoro moaynst «VMCKyCCTBEHHBIM HMHTEIUIEKT W
MallMHHOE OOY4YEHHE» BBIJCISIOTCA OAWH TEMAaTUYECKUH pa3fen, KOTOPbIU
HAmpaBJIeH Ha 3HAKOMCTBO OOYyYalOIUXCS C UCTOPHEH U JAOCTHIKCHHUSIMH
HCKYCCTBEHHOI'O MHTEJUIEKTA, 4 TAK)K€ 3HAKOMCTBO C OCHOBHBIMHU IPUHIMIIAMH U
QJITOPUTMaMH MAILIMHHOTO 00Y4YEeHMS.

Pa3nen 3. «UcKkyccTBeHHBI HHTEIEKT M MAIIMHHOE 00y4YeHue», 17 yacoB

HNckyccTrBennblil mHTELIEKT. BBenenue. Onpenenenue M. YciioBHoe aeneHue
cucteM U cnaberit (mm npuknagaoi) MW, cunpHbINA (M1w 00mIwii) 1
cynepcunbHblil. Uctopus pazsutust UU. Tect Teropunra. O6macTu npuMeHeHHs
NH. KomnproTepHOE 3pE€HHE, CHCTEMBI PACIIO3HABAHUS PEYH, IKCIIEPTHBIE
CUCTEMBI, pOOOTOTEXHUKA U JIP.

Hcnoab3oBanue cymecrpyomux cucreM MU, Ontumuzanus o0CTy>KUBaHUS
O0aHKOMaTOB, 00pabOTKa 3asBOK Ha KPEJUTHI, MOBBIIICHHE 0€30ITaCHOCTH
TpaH3akuuii. Mcrionp30Banue HeMpoceTen 11l CHUKEHNS aBApUMHOCTH Ha
noporax. Mcnons3oBanue MU B ruarnoctrke, poOOTOB-aCCUCTEHTOB B XUPYPIHH.
CucreMbl YMHOTO JoMa: yIIpaBJI€HUE KIMMAaTUYECKON TEXHUKOM,
UHTEJUIEKTYaJIbHbIE CUCTEMBI 0€301acHOCTH U Jip. CepBUCKHI pacliO3HABAHUS U
cuHTe3a peur. HTemekTyanbHast 00paboTka JOKyMEHTOB JIJisi ONTUMH3ALUN
JIOKYMEHTOO000pOTA.

3ajayu MAIIMHHOTO 00y4eHHsi. MalimHHOE 00yUeHHE KaK METOA0JIOTHS
ncKyccTBeHHoro untesuiekra. Kinaccudukanus. Perpeccus. Knacrepuzarusi.
O06paboTKa eCTECTBEHHOTO s13bIKa. OCHOBHBIE aJITOPUTMbI MALTMHHOTO 00YYEHUSI.
Ouenka kauecTtBa Mojaeau. Pa3nenenue BHIOOPKU Ha 00YUYaOIIyI0 U TECTOBYIO.
Hcnonb3oBaHrue METPUK B PA3IMUHBIX 33/1a4yaX MAITUHHOTO O0Oy4YEeHUSI.
Bo3moskHbIe omnbOku knaccupukanui. PopMUpOBaHUE MATPULIBI OLTHOOK.
BrisiBnenre MeTpuk KauecTBa JJIsl 3a/1a4 KJlacCU(UKAIUU U PErPECCUM.

Meroxa ogmzkxaimux coceneii. Mcnonp3zoBanue meroaa K-Ommxaimux coceneit
JUTSI peteHust 3a1a4um kinaccudukauu. [1oaroroBka qanHbIX sl TPUMEHEHUS
meTtoaa k-NN. OcHOBHBIE ATallbl B PEIIEHNUN 3a7a4. 3HAKOMCTBO C
UCIIOJIb30BaHUEM MeTo/1a K-OnmmKalmx coceiel sl penieHus MpakTUYeCKUX
3a/1ad4.

AHaJu3 OTKJIOHeHMd. MeTO bl OIIEeHKH KayecTBa pEIIeHUs A1 3a1a4
MaIllMHHOTO 00yueHus. Pernenue 3a1aun MUHUMU3AIUU OTKJIOHeHUH. OCHOBHBIE
MPU3HAKU BO3HUKHOBEHUS HEOOOYUCHHS U TIepeoOyUYeHusl B IIpoliecce
MaIlIMHHOTO O0Y4YEeHUS.

JepeBo npuHsaTHUA pemieHnid. CxeMa U OCHOBHBIE XapaKTEPUCTUKHU
npeBoBuiHOTO rpada. Jlucrosoii y3en. Mcnonb3oBanue IpeBOBUAHOTO Tpada B
Ka4eCTBE JIEpEeBa MPUHITHUS PELICHU. MEeTO0I0THUEeCKUE MPEUMYIIIECTBA AEPEBA
NpUHATUSA pelieHui. Mcnonbs30BaHue nepeBa NPUHATHS PELICHUN ISl PEILIEHUS
MPAKTUYECKUX 3a/1au.

3apava kaaccupukanun. JIluHeiiHast Moaesb. 3a1aya KjiaccupuKaimm B



MalIMHHOM 00y4yeHuu. Onucanue MareMaTuyeckon Mojaenu. JInneHas pyHkuus
oJlHOM mepeMeHHoi. Onpenenenne Ko3pUIMEHTOB IUHEHHON QYHKIIMU METOAOM
ITOCJIEA0BATEIbHBIX YTOUYHEHUN.

O0y4enne guneliHoi moaenau. Co3nanue oOyyaroiiei BbIOOpku. Onucanue
npoiecca 00yueHus. Imoxa. 3HAKOMCTBO ¢ 00yUYE€HHEM JIMHEHHON MO Ha
IIPOCTOM IIPUMEPE UCKYCCTBEHHOIO0 HEMPOHA C OJJHUM BXOJIOM, KOrja y=AX (mpu
b=0).

JIuneiiHas perpeccusi. 3HAKOMCTBO C OCHOBaMU JIMHEWHOW PETPECCUMU.
[MpsimonmueitHas anmpokcuMarusi. Bo3amoxxHocTu onenuBatens LinearRegression
oubnunoreku Scikit-Learn. PaccMoTpenue npuMepoB MCTIONB30BaHUS JTMHEWHOM
perpeccuu.

Ilepuentpon. Heiiponnsie ceru. [losBinenue nepuentpona. Onucanue u cxema
AJIEMEHTApHOTO TieprienTpoHa. Mi3MeHeHne BecoBbix KodduimmenToB. Meroanka
00y4eHHUs MOJICIIH.

MHorocJ1oiiHbIe ceTH. APXUTEKTYypa MHOTOCIOMHOU ceTh. OCHOBHBIEC TPUHLIUTIBI
paboTbl. dyHK1MA akTHBaLKUU. KonnuecTBo BX010B U BBIXO0B. OmpeneneHue
KOJINYECTBA CKPBITHIX clI0€B. O0yueHne MHOTOCIOWHOM ceTu. Metoa o6paTHOTO
pacnpoCcTpaHEHUs OLTHOKH.

BaiiecoBckas crarucTuka. BeposTHocTHBIE anropuT™Mbl. OnipeeneHue
BEPOATHOCTH IPUHAJUIEKHOCTH K Kiaccy. HezaBucumbie npusznaku. O6paboTka
3aBUCUMBIX MPU3HAKOB. Vcoib30BaHNEe HAMBHOTO 0ailleCOBCKOTO
KJIacCU(PUKATOpa B PEIICHUH 33a4 C UCIIOIb30BAHUEM BEPOSTHOCTHBIX
JITOPUTMOB.

NupuBuayaabHblii IpoekT. BIOOp 0AHOT0 U3 aJITOPUTMOB MAILIMHHOTO
oOyueHHMs JJIs pelIeHus 3a1a4 mpoekra. Mcnonabs3zoBanue oudanorek Python mis
oOyueHnust Mmosienu. OLeHKa KauecTBa NoJdyyeHHON Mojenu. Busyanuzanus
pe3ynbTaTta. AHaIU3 U 0(hOpPMIICHHE PE3ysIbTaTa padoTHI.



TEMATHYECKOE IINTAHUPOBAHUME KYPCA
{TPAKTHYECKASA UTHOOPMATUKA»

10 kaace

1 gac B Henemo, Bcero — 34 yaca

TeMbl, pacKpbIBaIOIINE
JIAHHBINA pa3zien
MIPOTPAMMBl,

1 KOJIMYECTBO YaCOB,
OTBOJIMMOE HA UX U3YUYECHUE

VYyebHoe coaepxkanue

OcCHOBHBIE BUJIBI ICATEITHHOCTH
YYaIUXCsl IPU U3YICHUU TEMBbI
(Ha ypoBHE y4eOHBIX JACHCTBUI)

Pa3znen 1. O6padoTka MaccMBOB JAHHBIX B JIEKTPOHHBIX Tadaunax (9 yacon)

DYHKIMH ITEKTPOHHBIX
Tabnuil 1711 00paboTKU

OOJIBIINX MAaCCUBOB JaHHBIX
(1 gac)

Ucnons3oBanue Qyukiuit B T s
00paboTKH OOJIBIITUX MACCHBOB JAHHBIX 0€3
nonoaHUTENbHBIX yeaosuit: CHET, CYMM,
CP3HAY, MAKC, MUH.

O6paboTKa 0OTHOTO JUaTa30Ha 3HAYCHHH TIPH
HaJMYUU YCJIOBUS C TIOMOIIBIO (PYHKIIHIA:
CYETECJIU, CYMMECIJIH,
CP3HAYECIJIN.

O6paboTKa HECKOJIBKUX JUANa30HOB
3HAYEHUU [PU HATTMYUU HECKOJIBKUX YCIOBUM
¢ nomosio Gpynkuuii: CAETECJIMMH,
CYMMECJIMMH, CP3HAYECJIMMH,
MAKCECJIA, MUHECIJIN.

e PackppIBaeT CMBICI H3y4aeMbIX
TTOHSITUU.

e llcrione3yer macrep GyHKIUN IpH
pabore ¢ OT.

e Pazpa0ateIBaeT aaropuT™ pemeHus
3a/1ayu C UCMOJIH30BAHUEM
CTATUCTUYECKUX (DYHKIMM JIJ1s1 00pabOTKH
OOJIBIIIUX MAaCCUBOB JAHHBIX.

e Kitaccupunmpyer GpyHKIUH 17151
00pabOTKH MacCCHMBOB MO HATMYUIO WU
OTCYTCTBHUIO YCIIOBHS/YCIOBHIA.

e llcionp3yeT BO3MOKHOCTH 00pabOTKH
JAHHBIX ¢ ToMotblo GyHkiui B DT mist
pelieHus MOBCEAHEBHBIX 3a/1ay.




Templ, pacKkpbIBaroIye
JTaHHBIN pa3iel
IIPOrpamMMBl,

1 KOJIMYECTBO YaCOB,
OTBOJIMMOE Ha X U3Y4YCHHE

VYyebHoe coaepxkanue

OCHOBHBIE BUJIBI ICATEITHHOCTH
YYAIIUXCS TPU U3YICHUU TEMBI
(Ha ypoBHE y4EeOHBIX JACHCTBUI)




Busyanu3zanus nansbix (1
yac)

O6paboTtka 60sbIIUX 00BEMOB TaHHBIX B DT
nepen Buzyanusanuein. OCoOOCHHOCTH pa3HbIX
BUJIOB WarpaMM U UX HCIIOJIb30BAHMS.
[Toctpoenue nuarpamm B LibreOffice Calc ¢
MTOMOIIIBIO MacTepa.
Cronbuaras, IeHTOYHas, KpyTroBas
JMarpaMMbl, Tpaduk.
JlnarpaMmel B SYEMKaX — CIIAPKJIANHBL.
Jlpyrue TUIIbI Tuarpamm:

e CToOLIbI U JIMHUU
buprkeBas nnarpamma
Obnacth
[Ty3bpippKOBas quarpaMmmamu
Ceruaras quarpamma.

e PackprIBaeT CMBICI U3ydaeMbIX
ITOHATUM.

e Omnpenensier neinb BU3yaTu3alnun
JAHHBIX.

e BriOupaet u ucnomnssyet pyukuun T
JUIs1 00paOOTKH JAHHBIX MEPE]T
BU3YyaJIN3aLUEN.

o [loHnmaer paznuure THIIOB
JUarpaMM U rpaMOTHO BbIOMpaeT
NOJIXOJSIIYIO B 3aBUCUMOCTH OT
€U BU3yAITU3ALINH.

e Crpour muarpammel B LibreOffice
Calc ¢ momomipio MacTepa B
COOTBETCTBUU C BEIOPAHHBIM THUIIOM Ha
OCHOBE 00pa0OTaHHBIX JAaHHBIX.

e IIpoBoaUT MEpBUYHBINA aHAIN3 JAHHBIX
Ha OCHOBE BU3YaJIM3alIUU.




Bo3MmoxHbIC
HaIPaBJICHUS
HCCJICJOBAaHM.

OTKpBITHIC JaHHBIE.
®opmat CSV (1 gac)

MonenupoBaHue SKCIIepuMeHTa Mpu padoTe
HaJl UHJIUBUAYAJIbHBIM MPOCKTOM.
UcnonszoBanue ¢pynxmwmii: CJIYUMEXY ()
1 CJIYUMEXTY . JIB() mis

MOJIYYEHHUSI MOJIENIA JJAHHBIX LEJIBIX
CIIyYalHBIX

PackpbIBaeT CMBICT N3ydaeMbIX
ITOHSTHH.

[osicuseT HanpaBieHUs
VICCJIEIOBAHMM.

Hcnons3yeT maru macrepa
TEHEPALNU CITyYalHBIX YU CEN IS

Templ, pacKkpbIBaroIIne
JTAHHBINA pa3ei
MPOrpaMMBl,

1 KOJIUYECTBO YacoB,
OTBOJIMMOE HA UX U3YUYECHUE

YuebHoe copepxkanme

OCHOBHBIE BU/IbI ACATCIIBHOCTH
yYaIuXxcs Py U3yUCHUH TEMbI
(Ha ypoBHE y4eOHBIX ACHCTBUI)




YrCell B ONPeIeIEHHOM Hana3oHe.
Ucnons3oBanue Gynkuit: CJIYHUC() n
CJIMUC.AB()

JUISL  TIOJNIy4EeHMsI  CIy4YallHBIX  4uHCen
nuanasone ot 0 go 1.

OTKkpbITBIE JaHHBIE B ceTu VIHTEpHET.
®opwmat CSV.

B

MOJy4YeHHUS HEOOXO0AUMOTO
pacrpeieneHusl.

[Tonnmaet paznuunue HHCTPYMEHTOB
TeHepaIuy CIy4yalHbIX YHUCel U
JI0Ka3bIBaeT MPaBUIBLHOCTH BBIOOpA IS
MOJICJIMPOBAHUS SKCIIEPUMEHTA MIPH
HPOBEICHUN HCCIICOBAHMS.

OcyniecTBisseT MOUCK OTKPBITHIX
JaHHBIX B ceTu MHTEpHaT.




O6paboTka MaccUBOB
JAHHBIX B DJICKTPOHHBIX
tabnunax (1 gac)

Hcnons3oBanue pynkuuit T nms
00paboTKH OOIBIINX MACCUBOB JIAHHBIX.
Maccussl 1anHbIX B OT. OqHoMepHbIE U
JIByMEpPHbIE MaCCUBBI.

Tunsl naHHbIX, pe3ynbTat padoTsl. yHKIKA
HAMMEHBIINN (HAUBOJIBIINIA).
[ToanemMeHTHOE CI0KEHUE, BBIYUTAHNUE,
YMHOKEHHE U JIEJICHUE 3JIEMEHTOB JIBYX
MacCHUBOB.

Pelenune npukiiagaeix 3a1a4y
BBIOOPOYHOTO CYMMUPOBAHHS C
HCIOJIb30BAHUEM

PackpbIBaeT CMbICI H3ydaeMbIX
TTOHSTHM.

[Tonumaer paznanuue B IpUMCHEHUH
dbopMyI1 K AMaNa30Hy SYECK U
npuMeHeHUuu GopMyIT K MACCUBY
JTAHHBIX.

[IpuMeHSET BEIYUCIIUTEIBHBIC
(GYHKIIUMA K MAaCCUBaM JaHHBIX IS
MOBBINIEHUS Y)PEKTUBHOCTHU PEIICHUS
MPUKJIAIHBIX 33]1a4 aHaJK3a JJAaHHBIX.

Pemaer 3aga4u mosneMeHTHOTO
CIIOYKEHUS, BRIYUTAHUS, YMHOKEHUS U
JICTICHHS IBYX MacCUBOB.

TeMsl, pacKkpbIBarOLIME
JTAHHBINA pa3en
IIPOTPaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJMMOE Ha UX U3YUEHUE

VYyebHoe conepxanue

OCHOBHBIC BUJIbI ACATCIIBHOCTH
yYaIuXcs MPU U3yUCHUH TEMbI
(Ha ypoBHE y4eOHBIX ACHCTBUI)




MaCCHUBOB.

npuMeHeHueM GpyHkuuit o0paboTku
MacCHBOB.

OOpaboTka TaHHBIX B
daiinax popmara CSV
(1 gac)

[IpencraBnenue ganubix B popmarte CSV.
Coxpanenne nanubix T LibreOffice Calc B
dopmare CSV. Ucnonb3oBaHne pa3inuHbIX
paznenuteneit. O0bEM namsaTu (daitsionB
dopmara CSV. JlocTOMHCTBA U HEAOCTATKH
daiinos, npeacTtaBieHHbIX B opmare CSV.
[IpakTuueckas paboTa 1mo npeoodpa3zoBaHUIO
naHHbIX B popmat CSV. CpaBHUTEIBHBIN
aHaJIN3 3aHUMAeMOro 00bEMa MaMsATH TIPH
XpaHCHUH B TAOJUIHOM U TEKCTOBOM
dbopmarax.

PackpbIBaeT CMbICI H3ydaeMbIX
ITOHSTHH.

[IpeoOpa3yeT TekCTOBBIN (aiil B
dbopmar, oopadareiBaeMbrii T, u
HA00O0POT.

[Tonumaer o0nacTb MPUMCHEHHS U
noctonHcTBa popmara CSV s
COXpaHEHUS U Tepeadn JaHHBIX.

[TpaBuibHO pacnakoBbIBAET (ailiibl
dbopmarta CSV 15 mocienyromero
aHanu3a gaHHbIx B OT.




Tembl, pacKpbIBaOIINE
JAHHBIN pa3ziell MporpamMMel,
Y KOJINYECTBO YaCOB,
OTBOJIMMOE Ha UX U3y4YECHHUE

VYyebHoe coaepxkanme

OcCHOBHBIE BUJIBI ICATEITHHOCTH
yYaIIUXCsl TPU U3YICHUU TEMBI
(Ha ypoBHE y4EeOHBIX JCHCTBUI)




Koppensaunonnsiii ananus (1
qac)

CyTb 1 Ha3HAYEHUE KOPPEISILIUOHHOTO
aHaJIM3a.

Koadpdunment xoppensuuu. 3zmenenue
YHCJIOBOTO 3HaUEHUs KO3 puureHTa
KOPPEISILNHU IIPU Pa3INYHOM CTEIICHU
3aBHCHUMOCTH MCCIIEyEMBIX JaHHBIX.
KauecTBeHHas OLleHKA 3HaYCHUN

KO3 PUIMEHTA KOPPEIALUH T10 IIKaJIe
Yenoka. AHaIU3 JaHHBIX C HCIIOJIb30BAaHUEM
¢yuxuuu KOPPEJI B OT LibreOffice Calc.
[Toctpoenue rpaduka paccesiuus. JInHus
TpeHaa. Pazdpoc JaHHBIX OTHOCUTENBHO JTUHUU
TpEeHJa.

Menro [lannbie. Cratuctuka. Koppemsamus
JUTSI IOCTPOEHUS KOPPEJALIMOHHOW MaTpPHIIBI.
Pemenune npukiiagHpeIx 3a1a4 aHaIU3a
JAHHBIX Ha OINPEAEIICHUE NPSIMON HIIN
00paTHOM 3aBUCUMOCTEHN MO 3HAYCHUIO

ko3 puImenTa KoppesIuu.

PackppIBaeT CMBICH H3y4aeMbIX
ITOHSTHM.

IToHMMaeT pasHULy MEXITY
MPUYMHHO- CJICICTBEHHOM CBS3bIO U
KOppeNALUen TaHHBIX.

ITonnMaeT He0OXOIUMOCTE
VICIIOJIb30BaHUs KOPPESLIMOHHOTO
aHayIM3a OOJIBIINX JIAHHBIX B
Ka4eCTBE MHCTPYMEHTA
WCCIICIOBAHMUS.

Bnaneer HaBbIKaMU HCTIIOIB30BaHUS
¢ynkuuii OT LibreOffice Calc s
BBIYHCIICHUS KO3(PUIIEeHTA
KOPPEJISIUHY, TIOCTPOCHUs rpadrka
pacceuBaHusl.

CTpouT KOppesIUOHHYIO
MaTPHUILy C IOMOIIbIO MEHIO
Hannsie. Cratuctuka. Koppensius.

[IpoBoauT ananu3
KOPPEIALMOHHOW MaTPHILbI,
MCTIOJIb3YS YCIIOBHOE
(dbopMaTupoBaHue.




TeMsbl, paCKpbIBAIOIINE JAHHBIN
paszei mporpamMmmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
Ha UX U3y4YEHUE

Y4eOHoe coaepKaHue

OcCHOBHBIE BUJIBI ICATETHHOCTH
yYaITUXCs TPU U3YICHUU TEMBbI
(Ha ypoBHE y4EeOHBIX JACHCTBUI)

BoccraHnoBiieHuEe 3aBUCUMOCTEN
(1 gac)

3a1aua BOCCTAaHOBJICHUS
aHAJIMTUYECKON 3aBUCUMOCTH
10 OT/IEJIbHBIM 3HAYEHUSIM.
HNHTEepnoIsaLOHHbIN
MTOJIMHOM,
WHTEPIOJIALIMOHHBIE

K0P (OUIIUEHTHI.
DKCTpanosuus.
Crinaxusanue. Meton
HaUMEHBIIUX KBAJPaTOB.
[Toctpoenune nmonmHoMa
Jlarpanxa. IToctpoenne
JIMHUU TPEH/IA.
Koaddurment nerepMuHanum.

PackpbIBaeT CMBICT N3ydaeMbIX TIOHSITHA.

OOBsACHAET CyTh Ipoliecca
BOCCTAHOBJICHUS 3aBUCUMOCTEH.

Bitaneer HaBbIKaMH UCTIOIb30BaHUS (QYHKITUN
AJIEKTPOHHBIX TAOIUIL JJIs1 TOCTPOCHUS
MOJIMHOMUAJIBHBIX TPEH]I0B, BHIBOJIA
KO3 (ULIMEHTa I€TEPMUHALIMN U YPABHEHUS
TIOJIMHOMA.




basbl 1aHHBIX B 2JIEKTPOHHBIX
tabymax (2 gaca)

Coznanue B/l B OT: ctpykrypa
TaOJHIIBI, 3aIIMCH, TIOJISI, THUI
rmoJst, uMs bJ1. CriocoObl
3aMOJHEHUS U PEIaKTUPOBAHUS
naHHbIX. Mcnionb3oBaHue
dbopmbl aiis 3anonHeHus b1,
CopTtupoBKa 3anucei.
dopMupoBaHUE 3aMPOCOB HA
BBIOOPKY JaHHBIX.

OupTp.
Ilomck w®m 3aMeHAa JaHHBIX.
Oynkuua BIIP — mouck

DJIEMEHTOB B TaOJHIlE WIH
JIMarna3oHe M0 CTPOKaM.
CBoHbBIE TAOJIUIIBL.

PackpbIBaeT CMBICT N3ydaeMbIX TTOHSITHA.

PazpabatbIBaeT cTpyKkTypy TaOIUIL TSI
NOCTPOEHHUS 0a3bl JAaHHBIX B AJICKTPOHHBIX
Ta0JIUIAX.

Brnageer HaBbIKaMU UCTIONB30BaHUS QYHKITUH
AJIEKTPOHHBIX TAONIHUIl IO paboTe ¢ mpocTeiten
PEAIMOHHON 0a30¥ JaHHBIX.

Ocy1iecTBiseT COpTUPOBKY 3amuceii 6e3
NOTEPH JTaHHBIX.

IIpaBunbHO

TeMsbl, paCKpbIBatOLIME JAHHBIN
paszesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
HA UX U3YUYECHHUE

YuebHoe conepxkanue

OcHOBHBIE BU/IBI ICATEITHBHOCTH
yUaIUXCS TPU U3YYCHUU TEMBbI
(Ha ypoBHE Y4eOHBIX JICHCTBHUI)




[IpenmymiecTBa CBOIHBIX
Tabnui mpu padoTte ¢

0OJIBIIMMHU 00BEMAMU JaHHBIX.

AJITOPUTM CO37]aHUS CBOJTHOM
Ta0Oiuuel. Pemmenue 3aqa4 Ha

CO3/IaHHE CBOJIHBIX TAOJINIL 1A

B/,

dbopMHpyeT 3apOChl HA BHIOOPKY JaHHBIX B
COOTBETCTBMHU C MOCTABJICHHOM 3a7a4cH.
Ocy1ecTBIsIeT TOUCK U arperupOBaHUE JaHHBIX
¢ momotsio Gpynkuuu BITP.
[TornMaeT mpakTUIECKYI0 3HAYMMOCTh
CBOJIHBIX Ta0JINII, CO3/TaHHBIX cpeacTBamMu JT.

Pa3nen 2. UHTe/UIeKTYaIbHBIH aHAJN3 JaHHBIX (8 4acoB)

BBenenue. 3agaun anannsa
naHHbIX (1 yac)

Hayka o naHHBIX.
Hanpasnenus Data

Science.

BoctpeboBaHHOCTH
cnernuanuctoB Data Science.
[{ens 1 OCHOBHBIE ATAIIbI
aHaju3a JJaHHbBIX.

AHanu3, MPOTHO3UPOBAHHUE,
BBIPA0OTKA peKOMEHIAIIUIA Ha
IpUMepax pelracMbIX 3a1ad.
Hcnonb3oBanre OMOINOTEK
SI3bIKA MPOTPAMMHUPOBAHUS
Python B kauectBe
WHCTPYMCHTOB aHaJIN3a
JTAHHBIX.

NmnoptupoBanue OMOIMOTEKHU U

OTJICIbHOU

PackpbIBaeT CMBICT N3ydaeMbIX TIOHSITHA.

[Tonnmaer npuumHbl BocTpeboBanHocTu Data
Science.

[IpaBuUIBHO HA3bIBAECT UCTOYHUKH TCHEPAITUN
00JBIINX 00BEMOB JIAHHBIX B COBPEMEHHOM MUDE.

Bnaneet moHuMaHueM 1enu U 3a7ad,
pelIaeMbIX C TOMOIIBIO AHAJIN3A TAHHBIX.

['paMOTHO UMTIOPTUPYET OMOIUOTEKY U
OT/CJIbHYIO (DYHKIHIO U3 OMOIMOTEKH SI3bIKa




TeMsbl, paCKpbIBAIOIINE JAHHBIN
paszei mporpamMmmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
Ha UX U3y4YEHUE

YueOHoe conepikaHue

OcCHOBHBIE BUJIBI ICATETHHOCTH
yYaITUXCs TPU U3YICHUU TEMBbI
(Ha ypoBHE y4eOHBIX JACHCTBUI)

GbyHKIIUY 13 OUOJTMOTEKH SI3bIKA
nporpamMmupoBanus Python.

nporpammupoBanus Python.

[ToaroroBka ganubIxX (1 gac)

MarmmHounTaeMbie (hOpMaThI
NaHHBIX. YeToBeKOYHTaeMbIC
dbopmaTel qaHHBIX. CBIpBIE
nannbele. Data set (HaGop
JaHHBIX ). ICTOYHUKY JTaHHBIX.
Heo0xoaumMocTh IepBUYHOM
00pabOTKH U CTPYKTypU3AITUU
CBIPBIX NaHHBIX. Hanboiee
9aCcTO BCTPEUAIOIINECS OITHOKH
B CBIPBIX JIAHHBIX U HEKOTOPBIE
CIOCOOBI UX YCTPAHEHUS.
Metoabsl 00pabOTKH CTPOKOBBIX
JAHHBIX B SI3bIKE
nporpamMmmupoBanus Python.

PackpbIBaeT CMBICT N3ydaeMbIX TIOHSITHA.

[Tonnmaet HeoOX0IUMOCTD
peABapUTEIIbHON 00pa0OTKU TaHHBIX

Biageer nonumanueM Habopa BO3MOMKHBIX
OIMUOOK Y IPUYUH UX BO3HUKHOBEHUS.

[IpumeHseT MeToIbl 00pabOTKH CTPOK S3bIKA
nporpamMmmupoBanus Python, ucnonb3yet HaBbIK
OTJIAJIKU IIPOTPaMM.




Cpena Jupyter Notebook (1 gac)

[Tpoekt Jupyter. OcHoBHOE
Ha3HA4YCHUE MpOeKTa Jupyter.
Jupyter Notebook u Jupyter Lab.
YcraHnoBka Jupyter ¢ HOMOIIBIO
MEHEJKepa MaKeTOB pip.
Co3pnanue U COXpaHEHHE
0Ji0kHOTa B hopmaTe

.1pynb. OCHOBHbIE

KOMIIOHEHTHI OKHa. KoJ10BbIE 1
TEKCTOBBIE STUYECUKU. PexuMBI

PackpbIBaeT CMBICT N3ydaeMbIX TTOHSITHA.

Hcnons3yer cpeny Jupyter Notebook st
CO3/IaHUsl, PEIAKTUPOBAHUS U OTIAJKH
MPOTPaMM Ha S3bIKE MMPOTPAMMHUPOBAHUS

Python.

HOHI/IMaCT, KaK co3aaTth U COXPAaHUTh

TeMsbl, paCKpbIBatOIIME JaHHBINA
paszesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJAUMOE
HA UX U3YUYECHHUE

VYuebHoe copeprkaHue

OcHOBHBIE BU/IBI I€ATETHHOCTH
YUaIUXCS TPU U3YYCHUU TEMBbI
(Ha ypoBHE y4€OHBIX JIEHCTBUI)




pEIaKTUPOBAHUS U
BBITTIOJTHEHUS. TeKkcToBasA
pasmetka Markdown.

omoxHOT B cpene Jupiter Notebook.
BmangeeT BO3MOKHOCTIMUA TEKCTOBOU
pasmerku Markdown.

Hcnosnb3yeT TeKCTOBEIC U KOJAOBEIC SUCHKH
JUJIS1 CO3JIaHMSsl, PEJAKTUPOBAHUS U BHITIOJIHCHUSI.




[Taket Pandas (1 gac)

bubnuoTteka st aHanu3a JTaHHBIX
Pandas.

YcranoBka OMOIMOTEKH
Pandas u3 6;10kHOTA.
CTpykTypa TaHHBIX Series.
Apudmerndeckue oneparmm,
JIOCTYTI K OTACJIbHBIM
AJIIEMEHTaM U cpe3bl B Series.
Series kak cioBapb B Python.
CrniocoObl co3aHusi 00BEKTOB
Series. SIBHbIe 1 HESIBHBIC
WHJICKCHI.

CrpykTypa JaHHBIX
DataFrame. Urenue u 3anuch
¢aitnos ¢popmata

.CSV. Komanae! npocMmoTpa
MIEPBBIX WX TTOCIICTHUX CTPOK
cuuTaHHOTrO (haitna.

PackpbIBaeT CMBICT N3ydaeMbIX TTOHSITHA.

IIpaBuibHO onpesensieT O0BEKTHl Series u
DataFrame.

Bianeer koMaH1aMu co3gaHus 00bEKTOB
Series u DataFrame.

IloHnMaeT pasHULY MEX1y SBHOM U HESBHOM
WHJICKCAIMSIMHU.

CaMOCTOATEIBHO IPUMEHSET KOMaH/IbI JIJIS
co3nanusi o0bekToB Series u DataFrame.

IIpaBUIIBHO MCTIONB3YET KOMAHIBI 1JIsSI CO3AaHUs
o0bekToB Series u DataFrame nipu pemienuu 3aiay
aHaJIN3a JIaHHBIX.

TeMsbl, paCcKpbIBatOLIME JAHHBIN
pas3zesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
HA UX U3YUYECHHUE

VYyebHoe coaeprkaHue

OcHOBHBIE BU/IBI IEATETHHOCTH
yYaIuXxcst MPU U3YICHUU TEMBI
(Ha ypoBHE y4eOHBIX JACHCTBUI)




CraTuctuueckue
XapaKTepUCTUKU JaHHBIX (1 gac)

Hcmonp30BaHne METOLOB K
anemeHTam DataFrame.
Br16opka 1o ycioBuio B CTOJIONAX]
o0bexToB DataFrame.
ArperupoBanue B Pandas.
CyMMupOBaHUE 3HAUYCHHH,
ornpeeIeHue MUHUMAJIBHOTO U
MaKCHMAaJILHOT'O 3HAYCHHH,
MOACYET KOJIMUECTBA 3HAUCHUH
00BekTOB Series n DataFrame.
CraTtucTHKa ¢ IOMOIIBIO
¢dynkuuu describe().

PackpbIBaeT CMBICT N3ydaeMbIX TTOHSITHA.

ITpaBUIBHO IPUMEHSET METO/IBI K 3JIEMEHTAM
DataFrame.

CamocTosTensHO GopMUPYET KOMaHIbI AJIs
arperupoOBaHMsl TaHHBIX.

[IpoBOIUT IIEPBUYHBIN aHAIIN3 IAHHBIX Ha
OCHOBE METOJIOB OIUCATEIBHON CTATUCTUKH.




Busyanuzanus u
npeoOpa3oBanne  JaHHBIX (2
yaca)

Busyanuzanus 1aHHBIX C
nomoibeio Matplotlib.
Buner rpaduxos u pyHKIuN
JUTSL X TTIOCTPOEHUS C
nomoIiso Matplotlib.
Hacrpoiika rpadukos.
CoxpaHeHHe KapTUHKH.

[TepedopmaTupoBaHue JaHHBIX:

OYHUCTKa, IpeoOpa3oBaHue,
ciustnue. KareropuanbHbie 1
4uCioBbIe JaHHbIe. [Tonck
MPOIYIICHHBIX 3HAYEHUH.
MeTtonbl 00paboTKH
MPOIYIICHHBIX 3HAYEHUH.
OwIbTpanys JaHHBIX.
MacutabupoBaHue JaHHbBIX.
Bribopka

PackpbIBaeT CMBICT N3ydaeMbIX TIOHSITHA.

[IpaBuiibHO BbIOMpaeT By rpaduka st
pELIECHNs IOCTABIECHHOM 33/1a4u.

CaMocCTOSTEIbHO HACTpanBaeT OTOOPAKCHHE
Ha rpaguke, UCIoIb3ys BO3MOKHOCTH
ouomuorexu Matplotlib.

[IpaBUIBEHO COXPAHAET OTYYECHHOE
n300pakeHue.

Ocy1ecTBIIIET aHAJIN3 TaHHBIX HA OCHOBE
MOJIYYEHHOW BU3yaJIN3aLUN.

TeMsbl, paCKpbIBatOLIME JAHHBIN
pas3zesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
Ha UX U3y4YECHUE

VYyebHoe coaeprkaHue

OcHOBHBIE BU/IBI I€ATEITHHOCTH
YUaIUXCS TPU U3YYCHUU TEMBbI
(Ha ypoBHE y4€OHBIX JIEHCTBUI)




CTPOK/CTOJIOTIOB 11O
3aJJaHHBIM KPUTEPHSIM.

[IpaBunbHO onpenenseT
KaTEropuaabHbIC U YUCIIOBBIC JaHHBIE.

[IpaBUIbHO HAXOAUT KOJUYECTBO
MPOMYIIEHHBIX STYEEK.

CaMOCTOSITEIBHO BRIOUPAET METOT U
UCIIOJIB3YET ero i 00padoTKU MPOMYIICHHBIX
3HA4YCHUM.

Hcnonb3yeTr BO3MOKHOCTH
MacIITaOMpPOBaHUSI TAHHBIX.

[IpaBUIIBHO OCYIIIECTBIISIET BEIOOPKY
CTPOK/CTOJIOIOB 10 3aJJaHHBIM KPUTEPHUSIM.

NuauBuayansHbiid poekT (1 gac)

IIpoBenenue pa3Be104YHOTO
aHaJIM3a U BU3YyaJIU3alUU
OOJIBIIIOI0 MAacCCUBA JIAHHBIX C
nomoIso oudauorexku Pandas
BO3MOxkHOCTel Matplotlib s
BHU3YyaJIM3aIliy pe3yibTara.

CaMOCTOATEIBHO TIPOBOINT
IpEeIBAPUTENILHBIN aHAU3 TAHHBIX C TTOMOIIBIO
oubmmotexu Pandas.

Hcnonbs3yer Bo3moxkHocT Matplotlib s
BU3yaIHM3aIH pe3yabTara.

[IpaBuibHO 0poOpMIISET pe3yabTATHI
IPOBENEHHOTO aHANIM3a U (OPMYITUPYET BHIBOJIBI.

TeMsbl, paCKpbIBatOLIME JAHHBIN
pas3zesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
Ha UX U3y4YECHUE

VYyebHoe coaeprkaHue

OcHOBHBIE BUIBI IEATEITHHOCTH
yUaIUXCS TPU U3YYCHUU TEMBbI
(Ha ypoBHE y4€OHBIX JIEHCTBUI)

Paznen 3. Aaropurmbl 00padoTKu cCMMBOJILHOM HHpopmanuu (12 yacos)




AJNTOpUTMBI 00pabOTKH
TEKCTOBBIX AaHHBIX (1 Jac)

3aMeHa MOBTOPSIOIINXCS
cuMBoJIOB. Metop replace.
ITonck MmakcuManbLHOU U
MHHUMAJIbHOM MOJCTPOKHU
cuMBoOJIOB. Ilonck
MaKCHUMaJIbHOTI'0 KOJIMYECTBA
UYIIUX TTOAPS] CUMBOJIOB.

PackpbIBaeT CMBICT N3yd4aeMbIX TTOHSITHIA.

Brnazneer pazbueHneM cTpokH 1o mpooenam
WU APYTUM CHMBOJIAM.

IIpaBUIIBbHO ompesensieT MaKCUMaIbHOE U
MHUHUMAIBHOE YUCIIO WYX TOAPS
CHMBOJIOB B CTPOKE, COOTBETCTBYIOILINX
HEKOTOPOMY YCJIOBHIO.

Ocy1ecTBIIseT MOUCK KOJIMYECTBA UIYIIHUX
MOAPSIT CAMBOJIOB, CPEJIU KOTOPBIX HET
yKa3aHHBIX CHUMBOJIOB WJIU LIEMOYKHA CUMBOJIOB.

[IpaBUIIBHO OCYIIECTBISIET TTOUCK
MOBTOPSIOIINXCS LIETIOYEK U3 JIBYX, TPEX
CHMBOJIOB.

IToHnMaeT oTiinuKe B MMOUCKE MAKCUMAIbLHOT'O
Y MUHUMAJIBHOTO KOJINYECTBA CUMBOJIOB, CPEIU
KOTOPBIX YKa3aHHBIN CUMBOJI BCTPEUYACTCS N-€
KOJIMYECTBO pa3.

TeMbl, paCKpbIBAIOIINE JAHHBIN
pa3zael nporpaMMsl,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
Ha UX U3y4YECHUE

YuebHoe conepxkanue

OCHOBHBIC BUJIBI ACATCIIBHOCTH
yYaIuXxcsl MPU U3YICHUU TEMBbI
(Ha ypoBHE y4EOHBIX ACHCTBHUI)




AHanu3 TEKCTOBBIX JTaHHBIX.
Junamuueckuii moaxon (1 gac)

JllmHa camMoW IJIMHHOU
MOIIIETIOYKH CHUMBOJIOB.
JInHaMUYeCKUI MOIXO/I.
Konosas tabmuma ASCII char u
ord. MakcumaipHOE U
MHHHMAaJIbHOE KOJIMYECTBO
UYIIUX MOJPS] CHUMBOJIOB, 32
HCKJTFOYEHHEM YKa3aHHOU
MOJICTPOKHU.

PackppIBaeT CMBICII U3y4aeMbIX MOHATHIA.

[IpaBUIIBHO OCYIIECTBIISIET CPABHEHUE TIPS
UIYIIMX CHUMBOJIOB B CTPOKE JIaHHBIX.

Biageer metonom nepedopa 3J1IeMEHTOB IS
CpPaBHEHUS COCETHUX.

OcCy1ecTBIIsET MOUCK MOJCTPOKH, CHMBOJIBI
KOTOPOM pacmoiOkKeHbI B alipaBUTHOM WUJTH
oOpaTHOM asihaBUTHOM TIOPSIZIKE.

IIpaBUIIBHO OCYIIIECTBIISIET MOKMCK 1IETIOYEK
U3 JIBYX, TPEX CUMBOJIOB MyTEM nepedopa
2JIEMEHTOB.

Meton nByX yKaszarteyeu Jist
ctpok (1 yac)

AHanu3 CTpOK Ha HAIM4He
HMCKOMOU TMOJICTPOKH.
Merton aByX ykazarteyeu.
[louck noncTpokw,
OTpaHUYEHHON YKa3aHHBIMU
CUMBOJIAMH.

PackppIBaeT CMBICII H3y4aeMbIX ITOHSTHIA.

Biraneer MmeToaoM IByX ykazaTeseh s
IIOMCKA YKa3aHHOU MOJICTPOKHU.

[IpaBUIIBHO OCYIIECTBITSIET ITOUCK
MaKCHUMaJILHOT'O 1 MUHUMAJILHOT'O 3HAYCHHU I
TIOJIITOCIIEIOBATEIILHOCTH C YKa3aHHOU
KOMOHMHAIMENH CHMBOJIOB

TeMbl, paCKpbIBAIOIINE JAHHBIN
pa3zael nporpaMMsl,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
HA UX U3YUYECHHUE

YuebHoe conepxkanue

OCHOBHBIE BU/IBI ICATEITHHOCTH
yYaIuXCsl MPU U3YICHUU TEMBI
(Ha ypoBHE y4eOHBIX JACHCTBUI)

METOZOM JIBYX YKA3aTEJEH.




AHaIN3 TEKCTOBBIX (PaiijIoB.
YacroTHbIi ciioBaph (1 gac)

MHOK€ECTBO KaK CTPYKTypa
naHHbIX. CopTHpOBKa
MHO)kecTBa. @opmyiia
BKJIIOUEHWUHN 1 UCKITIOYCHUN JII
JIByX MHOECTB.

Metoz count. YacToTHEBIN
CJIOBaphb.

PackpbIBaeT CMBICT N3yd4aeMbIX TTOHSITHIA.

Bnaneet ¢popmynoit BkiIroueHni u
UCKJIFOUEHUH /1711 pabOThI C IByMSI MHOXKECTBaMHU.

[IpaBUIBLHO CTPOUT YACTOTHBINA CIIOBAPH IS
1000 CTPOKH CHMBOJIOB.

['enepanus c10B 3a1aHHOTO
angasuta (1 gac)

['eneparust Bcex BO3MOKHBIX
CJIOB 3a/IaHHOTO Ha0Opa OYKB.
[TepeOGopHbIii aITOPUTM.
BrnosxeHHbIE IUKJIBL.

Monys intertools

dbyukiuu product

PackppIBaeT CMBICII U3y4aeMbIX ITOHSTH.
Biageer MeTooM reHepanuu Bcex
BO3MOKHBIX OYKB B 3aJlTaHHOM Habope.
IIpaBUIBHO UCTIONB3YET MEPEOOPHBII
AITOPUTM JIJISl OTIPEJEIEHUS KOJIMYECTBA CIIOB,
KOTOPBIE MOKHO IIOCTPOUTH U3 YKa3aHHOTO
KOJIMYECTBA CUMBOJIOB ITPY HAIMYUU YCIOBUM.
[IpaBunbHO cTONB3yeT PyHKIMIO product
Moy intertools 171l reHepaluu CUMBOJIOB.

['enepanus Bcex CloB,

[lepecTtaHoBKH OYKB B 3aJaHHOM
cinoBe. Monyiib

PackppIBaeT CMBICII U3y4aeMbIX TTOHSTHIA.

TeMsl, paCcKpbIBatOLIME JAHHBIN
pas3zesn mporpaMmel,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
HA UX U3YUYECHHUE

VYyebHoe coaeprkaHue

OcHOBHBIE BU/IBI I€ATEITHHOCTH
yYaIuXxcsl MPU U3YICHUU TEMBI
(Ha ypoBHE y4eOHBIX JACHCTBUI)




yIOBJICTBOPSIONIH X yCI0BHIO (1
Jac)

intertools, ¢yHKIMs permutations.

Hannuwue n oTcyTcTBHE CUMBOJIA
B CJIOBE.

IToHnMaeT otTimuue coyeTaHuii yKa3aHHbBIX
CHUMBOJIOB OT BO3MOKHBIX TIEPECTAHOBOK.

IIpaBWIIBHO MCTIOB3YET (DYHKIIHIO
permutations MojyJis intertools jyis reHepanuu
CHMBOJIOB.

O0paboTKa 1EeTOYNCIICHHBIX
JaHHBIX: TpakTHKyM (1 uac)

LlenouncieHHbIC JaHHBIC.
CuuTsiBanue u3 (aiina.
O6paboTKa IEMEHTOB MacCUBA.
Br10opka 351eMEHTOB MaccuBa B
COOTBETCTBHUH C 33JJaHHBIM
ycnoBueM. Onpenenenue
MaKCUMaJbHOTO U
MUHUMAJIBHOTO CPeIu
OTOOpPAHHBIX YHCET.

PackpbIBaeT CMBICT N3ydaeMbIX TIOHSITHA.

OcymecTBisieT oOpaieHre K JaHHbIM
daiina B popmare Xt

IIpaBUIBHO KCTIONIB3YET OTIEpAIUU
LEJIOUYMCIICHHOTO JCJICHUS JJIsI ONpEeICTICHUS
JETUMOCTH Ha YKa3aHHOE YHUCJIO.

[ToHMMaeT MPUHLMIT COCTABICHHS CIIOKHBIX
YCJIOBUH.

Yucnossie aBTomartsl (1 vac)

AHaI13 YUCIIOBBIX aJITOPUTMOB.
Hcnonb3oBanre GyHKIMHA 115
MIPECTABIICHUS YUCET B
Pa3JIMYHBIX CUCTEMAX
cumncieHus. Pemenue 3agay Ha
00pabOTKy HATypaJbHbIX YUCEN
YHUCJIOBLIMM aBTOMAaTaMH Ha
SI3BIKE

PackpeIBacT CMBICI N3y9aeMbIX TOHSATHH.

[TpaBuibHO ucnonb3yet GyHkuu bin, int.

Ocy1ecTBIIsIeT aHAIN3 AITOPUTMOB PAOOTHI
YHCIIOBBIX aBTOMATOB.

Bnageer MeTonaMu pemieHus 3a1a4q Ha

TeMsbl, paCKpbIBAIOIIME JAHHBIN
paszen nporpaMmsl,
Y KOJIMYECTBO YaCOB, OTBOJAUMOE
Ha UX U3YYECHUE

VYyebHoe coaeprkaHue

OcHOBHBIE BU/IBI ICATEITHHOCTH
YUYaIUXCS TPU U3YICHUU TEMBbI
(Ha ypoBHE y4eOHBIX JACHCTBUI)




nporpammupoBanus Python.

aHaJIn3 YUCJIOBLIX aJITOPUTMOB.

Perynspnsie Beipaxkenus (3 yaca)

3naxomctBO ¢ PB. O0Omue
MIPUHIIUIIBI HCTIOJIB30BaHus PB.
Moayns re si3pika
nporpamMmmupoBanus Python.
OcHoBrbl cunTakcuca. 111a0IoHbI.
Yka3aHue KoJIMUecTBa
nosTopeHun. [Ipumepsl
HCIIOJIb30BaHMS.

Mopaudukanusi TEKCTOBBIX JaHHBIX
¢ ucnojibzoBanueM PB. OuuncTtka
JTAaHHBIX.

Paznenenne naHHBIX Ha OT/ACIIBHBIC
CTOJIOIIBI.

ITouck 1 3aMeHa ¢ TOMOIIBIO

PB. ®yukuuu search, fullmatch
MOJyJIs €.

Hcnons3oBaHne peryssipHbIX
BBIPAKCHUU JIJISI TIOUCKA U
3aMEHBI JJAHHBIX C IIOMOIIBIO

CpeacTB 0(hMCHOTO MaKeTa
LibreOffice.

e  PackpbIBaeT CMBICI U3y9aeMbIX TTOHSTHA.

e [loHumaer MpUHUUIBI CO3AAHUS U
ncnojnr3oBanusd PB.

e  OcymecTBIIsIET IONUCK TIO YCIIOBHIO C
ncnoJjib3oBanueM PB.

e [lIpaBwibHO ucnoaszyet PB s
OYHMCTKH JTaHHBIX.

e  OcymecTBiseT pa3iejcHUE JaHHBIX Ha
OTJECIIbHEIC CTOJIOIBI.

e  [IpaBuibHO ucnone3yet PB mys moncka
U 3aMEHBI JJaHHBIX.




Pemenne 3anayu Ha mmdpopanue (1
yac)

Kpunrorpadus. Hludposanue
u nemmdposanue. Hudpst
noncraHoBku. [udp Lezaps,
cxema mudpoBaHHUsL.

PackpbIBaeT CMBICI N3y9aeMbIX TTOHSITHMA.

HpaBI/IHLHO HCIIOJIb3YCT BO3BMOKHOCTH
S3bIKaA ITPOrpaMMHUPOBAHUSA

Tembl, pacKpbIBAIOIINE JaHHBIN
pasen mporpaMmel,
U KOJIUYECTBO YacOB, OTBOJMMOC
HA UX U3YUYCHHUE

Y4aeOHoe coaepKaHue

OcHOBHBIE BU/IBI I€ATEIHHOCTH
yYaITUXCsl IPU U3YICHUU TEMBbI
(Ha ypoBHE y4E€OHBIX JIEHCTBU)

Python st mmdposanus uabpopManuy.
Bnaneer npocteiMu MeTOmaMu
mudpoBaHus U AemmMdpoBaHus HHDOPMALIUH.

Pa3nen 4. Yucnennnie metoasbl (5 yacos)

[IpakTUKyM IO PELIEHUIO
YpaBHEHUH B AJIEKTPOHHBIX

Ta0IAIIaX
(1 gac)

ITorpemHoCTh BEIYMCICHUM.

M cTOYHMKHN NOTPEHOCTEN TPU
KOMITbIOTEPHBIX BBIYUCIICHUSX.
Meronuka peuieHus ypaBHEHUN
C UCTIOJIb30BAaHUEM TAOJIUYHOTO
nporeccopa. Pelienne JIMHEMHbIX
ypaBHeHU. Meron
npubmmxenuit. [londop
napamerpa.

PackpeIBaeT CMBICH U3y4aeMbIX MOHSATHI.

[ToHrMaeT Npu4YMHBI BO3SHUKHOBEHUS
MOTPEIIHOCTH BHIYMCIICHUH.

Bnaneer rpaguueckum METOAOM peLLIEHUS
YpaBHEHUM.

IIpaBUIBHO UCTIONB3YET MPUOTNKEHHBIH
METOJ1 pEUIEHUS] YPABHEHHI C IOMOILBIO
Bo3MOkHOCTEH OT.




Perienrie (MHAHCOBBIX 3a/1a4 B
AIIEKTPOHHBIX Ta0ymIax (1 gac)

CrpykTyprpoBaHue HHPOpMaAIUU
(bUHAHCOBOTO XapakTepa O IIeHax
Y aCCOPTHUMEHTE ITPHU BBIOOpE
TOBApPOB U YCIYT.

CpaBHEHHE BapUaHTOB PACXOA0B H
JI0X00B. JINUHBIN U CEMENHBIN

oroxeT. Pacu€T u yriaTa HajIoroB.

PackpbIBaeT CMBICI N3y9aeMbIX TTOHSITHMA.

Ocy1ecTBIsIeT NOUCK OTKPBITOM
uH(popmaluu (UHAHCOBOTO XapaKTepa B CETU
NuTtepHer.

Bitaneer HaBbIKAMU CTPYKTYpHU3aIIAN
(dbuHaHCOBOM MH(OPMAITHH.

[IpaBusibHO TPOBOAUT

TeMbl, paCKpbIBAIOIINE JAHHBIN
paszael nporpaMMsl,
Y KOJINYECTBO YaCOB, OTBOJIUMOE
HA UX U3YUYECHHUE

VYuebHoe coaeprkaHue

OcCHOBHBIE BU/IBI ICATETHHOCTH
YYaITUXCsl TPU U3YICHUN TEMBI
(Ha ypoBHE y4€OHBIX JACHCTBUI)

CPABHUTENBHBIN aHAJIN3 Pa3IUYHBIX
(MHaHCOBBIX MPOIYKTOB, BKJIIOUasi OaHKOBCKUE
YCIIyTH.




HccnenoBanue rpadukoB
(GYHKIIMI B TOIAPHBIX
KoopauHarax (1 yac)

[TocTpoenue rpapukoB
(yHKUHNA B MOJISIPHBIX
KOOpJMHATAX.
Odopmiienne rpaduka B OT.
HccnenoBanne n3aMeHEHUs
rpaduka B 3aBUCUMOCTH OT
KOJIM4YECTBa BHIOPAHHBIX
3HaueHu. MccnenoBanue
noBezieHus rpaduka B
3aBUCHUMOCTH OT 3HAYCHUI
KO3 (ULIUEHTOB.

PackpbIBaeT CMBICI N3y9aeMbIX TTOHSITHMA.

ITornmaeT 0coOEHHOCTH MOCTPOEHUS
rpadukoB (pyHKUMI B TOJSPHBIX KOOpIMHATAX.

Biazeer HaBBIKAMHU HCCIIEOBATENBCKOM
JEATEIbHOCTH IPU IIPOBEICHUU
DKCIIEPUMEHTOB.

IIpaBHUIIBHO BBIABIISET TapaMETPHI,
BIIMSIIOIINE HA PE3YJIbTAT.

[TpakTHKyM 1O BBIYUCIICHUIO
JUTHHBI KpuBo# (1 yac)

Jluckperusanus Kak METox
ONpeeSIeHNs JUINHBI KpuBou. [llar
JTVCKpETH3aIUH.

Hccnenopanne BIUSHHS LIara
JUCKpPETU3allMM Ha KOHEYHBIN
pe3yibTar.

PackpsIBaeT CMBICIT N3y9aeMbIX TTOHSITHMA.

IIpaBUIIBHO MCTIONIB3YET
JHACKPETU3ALMIO JJ1s1 BBIYMCIICHUS JJIMHBI
KPHUBOM.

Brnaneer HaBbIKaMM HCCIEI0BATENIHLCKOM
JIESITETLHOCTH TIPU TTPOBEACHUN
AKCIIEPUMEHTOB.

[IpakTUKyM IO BBIYMCIICHUIO
riotaaeu puryp

[Tpubmmx€HHOE BEIYUCIICHUE
momaau Gurypel. Meton

PackpsIBaeT CMBICIT N3ydaeMbIX TIOHSITHMA.
[IpaBriibHO

TeMbl, paCKpbIBAIOIINE JAHHBIN
pa3zaeln nporpaMMsl,
Y KOJIMYECTBO YaCOB, OTBOAUMOE
HA UX U3YUYECHHUE

YuebHoe conepxkanue

OCHOBHBIE BU/IbI ACATEIIBHOCTU
yqaIuxcsi pu U3y4YeHUH TEMbl
(Ha ypoBHE y4E€OHBIX JIEHCTBUI)




(1 gac)

TUCKPETU3ALNH JIs]
BBIYMCIICHUS TUIOLIAH
¢urypsl. Metozsl
PSIMOYTOJIBHUKOB U
Tpaneuui.

UCTIOJIB3YET AUCKPETU3ALHUIO IS
BBIUHCIICHHS TUIOIA U (PUTYP.

OcymiecTBIsAET BEIYHCICHUE TUIOIIA TN
¢uryp B OT ¢ ucnosnap3zoBaHueM METOI0B
IPSIMOYTOJIBHUKOB U TPATICIHU.

Brnaneer HaBbIKaMM HCCIIEIOBATEIBCKOM
JeSITEIbHOCTH MIPU MIPOBEICHUN
HKCIIEPUMEHTOB 10 U3MEHEHUIO MTapaMeTPOB
IIPY BBIYMCIICHUH TUTOMAAHN QUryp.




11 kaace

TemaTnueckoe njanupoBanue kypca «IlIpakrnueckasi unpopmatuka» 1 yac B Heeio, Bcero — 34 yaca

Templ,
PaCKpPBIBAIOIIINE OcCHOBHBIE BU/IbI
JAHHBIN pa3aen NESATEIIbHOCTH
IPOTPaMMBI, VuebHoe coepKanie YYaIUuXCsl IPU U3YICHUN
U KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX JEUCTBUI)
U3y4EHUe
Paznen 1. MoaeampoBanue (9 yacoB)
Cpena Scilab [Maket Scilab. Haznauenue e  PackpriBaeT cMbICH
(1 gac) Y yCTaHOBKa. BHelHuit BU M3y4aeMbIX TTOHSITHH.
OKHA MPOTPaMMBbl. 30HBI e [loHumaer ocHOBHOE
IpoCMOTpa Ha3HAUYCHUE MaKeTa
PEIaKTUPOBAHUSI. Scilab.
OcHOBHBIE KOMaH/IbI e [IpaBuibHO
rJaBHOTO MeHIO Scilab. HCIOJIb3YET OCHOBHBIC
Pabora ¢ daitnamu. OCHOBBI KOMAaH/IbI.
paboThl B cpene Scilab. e Bnaneer mexanuzmom

paboTsl ¢ daitmamu.
e  OcymiecTBasier
paboty B cpexae Scilab.




Cpena Scilab:
MIOCTPOCHUE
rpa¢ukos (1 gac)

[TocTpoeHne AByMEpHBIX
rpaduxoB. Oynkius plot.
[Toctpoenue rpadukos
HECKOJIbKUX (DYHKITUH B

OHHOﬁ CUCTEMC KOOpAHHAT.

Heckonbko rpadgukoB B

OJHOM Fpa(i)I/I‘leCKOM OKHC.

Odopmiienne rpaguKoB.
[lonspHas cucrema
KOOP/MHAT.

PackpriBaeTr cmbICi
M3y4aeMbIX MTOHSATHIA.

[TpaBusibHO
UCITIOJIb3YET (PYHKIIUIO
plot nis mocTpoenus
rpaduKoB.

['pamoTHO
OCYULIECTBJISIET
odopmiieHHE TPAPUKOB B
cpene Scilab.

Bnaneer
MOCTpoeHueM rpaduKoB B
MIOJIIPHOU CUCTEME

KOOpIUHAT.
[TocTtpoenue [TocTpoenue TpEXMEPHBIX e  PackphIBaeT CMBICI
TPEXMEPHBIX rpadgukoB. Odopmienue U3Yy4aeMbIX ITOHSATHM.
Templ,
PACKpBIBAIOLLINE OcCHOBHBIE BU/IBI
JTAHHBIN pasuen NESATEIIbHOCTH
MPOrpaMMBbl anuxcs MNpyu U3y4eHuun
porp ’ YuebHoe conepkanue yHaam prusy
Y KOJINYECTBO TEMBI
4acos, (Ha ypoBHE Y4EOHBIX
OTBOJMMOE Ha UX JEHACTBHIN)

U3y4YeHue




rpadukoB B
cpene Scilab (1
yac)

TPEXMEPHBIX TPa(UKOB.
Oynkuuu genfac3d u
eval3dp. Oynkiuu
meshgrid, surf u mesh.
Oynkunu plot3d2 u
plot3d3. Ipyrue GpyHKIHH.

[ToHuMaeT NpUHIUIIBI
IIOCTPOEHUS TPEXMEPHBIX
rpaduKoB.

[IpaBunpHO
UCIIOJIb3yET OCHOBHBIC
GyHKIMH 15
IIOCTPOEHUS TPEXMEPHBIX
rpa(uKoB.

Ocy1ecTBisieT
odopmiieHue
TPEXMEPHBIX I'pa(hUKOB B
COOTBETCTBHH C 3a/1a4€EH.

Cpena Scilab:
peleHne
ypaBHeHwmi (1
qac)

Bo3smoskHocTH cpepl Scilab
JUISL PELIEHUS] YPAaBHEHUM.
OrnpeneneHue NoJIMHOMA C
NOMOILBIO PyHKIMU poly.
Pemenue anrebpanyeckux
YPaBHEHUN C TOMOUIBIO
GbyHKIIMH rOOts.
['paduueckoe perienue
3aJ1a4M.

PackpbiBaeT cmbich
M3Yy4aeMbIX MTOHSITHUH.

Bnaneet ocHOBHBIMU
BO3MOYKHOCTSIMHU CPEJIbI
Scilab nnst pemenust
YpaBHEHUM.

IIpaBuibHO
UCITIOJIb3YET (PYHKIIUIO
poly.

[ToHnMaeT NpUHIMUIIBI
rpauIECKOro peIeHus
3aj1ay.




MonenupoBaHue
B cpene Xcos
makeTa Scilab

(1 gac)

TexHomorus
MOJICTUPOBAHUS B Cpe/Ie
Xcos nakera Scilab.
bubmuoreka Xcos.
[TamuTps! O0s10KOB. CxeMa

PackpbiBaeT cMbICH
M3y4aeMbIX TTOHSTHH.

Bnaneet rexHomnorueu
MO/JICIIMPOBAHUA B CPEE
Xcos makera Scilab.

pa3paboOTKH MojieTiel B e [IpaBmibHO
cpene Xcos. MccrnenoBanue BOCTIPOU3BOHT CXEMY
MOJIeJH Jiermudparopa. pa3paboTKu Mojieneii B
cpene Xcos.
Templ,
PacKpbIBAOIIHE OCHOBHBIE BUIBI
JTAHHBIN pazaen JESITEIIbHOCTH
IPOrPaMMBlI, VueBHoe coepKante y4YaIuXxcs MPU U3y4eHUN
Y KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX TIEHCTBHIN)
W3YYCHHE
MonenupoBanue | ['paduueckoe e  PackphIBaeT CMBICI
buznIecKux MOJICJIMPOBAHUE B CPEJIe N3Y4aeMbIX TTOHSATHH.
moxenei (1 wac) | Xcos. MoagenupoBaHue e IIpaBusibHO
HKCIIEPUMEHTA TI0 pa3pabaTrbIBacT

MOJYYEHHIO BBIXOIHOTO
CUTHaJa 3aJJaHHOrO BUA.
Co3manue Moaeu 1o
anroputmy. ccnenoBanue
MOJIEIH.

(bU3UYECKYI0 MOJIEIb 110
AITOPUTMY.
Ocy1ecTBisieT
UCCIIeIOBaHKE
ITOJTyYE€HHOU MOJIEIIN.




MonenupoBanue | MoaenrpoBaHue CUCTEM e  PackpbiBaer cMbICIH
CUCTEM YIPABJICHHS B CPEIIe U3Yy4aeMbIX MTOHSATHUH.
ynpasienus (1 rpadu4ecKoro e  Brageer 6ubnuotexoit
4ac) MOJEIUpOBaHus XcCos. cpenbl TpadhuIecKoro
Uccnenosanue monenei MOJEIIUPOBaHUS XCOS.
CUCTEM YIIPABJICHMUS. e [IpaBmibHO
noAOupaeT OJI0KH JJIs
peann3annu 3aJaHHOU
MOJICIIH.
e  OcymecTBusier
HCCJIEIOBAHUE MOJIETTH
yIpaBICHUSI.
MopenupoBanue | Moaens nonynsiuu 6e3 e  PackpriBaeT cMbBICT
MOIYJISIANA OTPaHUYCHHUI. M3y4aeMBbIX ITOHATHH.
(1 gac) UccnenoBanue e [lonumaer oTnnuue
CTaHJapTHOTO PEIICHHUS B CUCTEM C TIPSIMOU 1
cpene Scilab. Monens 00paTHOM CBSA3BIO.
MOITYJISILIUY C e  OcymiecTBasier
orpaHu4eHusiMu. MoJienn UCCIIE0BAaHUE
OepXrobcTa. CTaHIAPTHBIX PEIICHUN
HccnenoBanue MOJIeNIe MONyJISIUA B
CTaHJIAPTHOTO PEIICHUS B cpexe Scilab.
cpene Scilab.
Cozpnanue OCHOBHBIE KOMIIOHEHTBI e  PackphIBaeT CMBIC




Templ,

PaCKpbIBAIOIINE OcCHOBHBIE BU/IbI
JAHHBIN pa3aen JESATEIIEHOCTH
IIPOrpamMMBbl, VueBHoe coepKane yqaImxcs Mpy U3y4eHuu
1 KOJINYECTBO TEMBI
YacoB, (Ha ypoBHE Y4EOHBIX
OTBOJIMMOE Ha UX JIEHCTBUI )
U3y4YCHUE

rpaduaeckux BU3YaJIbHOTO MIPHIIOKEHUS M3Yy4aeMbIX TTOHATUH.
MIPIIOKEHUH B cpensl Scilab. I'pagnyeckoe | o  [ToHMMaeT OCHOBHOE
cpene okHO. KomaH/1Hast KHOTIKA. Ha3HAYCHHUE BU3YaTbHBIX

Scilab (1 gac)

[lepexmrouatensb, (riaxkox.
[TocTpoenue mpocThIxX
rpaduuecKkux MojieNei B
cpene Scilab.

MPUIOKEHUHN CPEJIbI
Scilab.

Bnaneet
BO3MOKHOCTSIMU CPEJIbI
JUIs1 pabOTHI C
rpauyeCcKUM OKHOM,
CO3IaHUS KOMaHIHOU
KHOIIKH, TIEPEKITI0YaTes,
dbraxka.

[IpaBWIBHO CTPOUT
pocThie Tpaduyueckue
Mozean B cpene Scilab.

Paznen 2. Pemenue 3a1a4 onrumu3anuu (8 yacos)




Pemenue 3anau
ONTUMU3AIUHU C
ITOMOIIBIO
AIIEKTPOHHBIX
tabmul (1 gac)

HUcnonw3osanne OT s
peIICHUS 3a0a4
ONTUMMU3ALUHU JJISI
JUHEWHBIX QYHKIUH.
OrnpeneneHne MakCUMyMa 1
MHHUMYMa C TIOMOIIbIO
Pemares.

PackpeiBaeT cmbICh
M3y4aeMbIX MTOHSATHIA.

OcymiecTBisgeT
(bopmupoBaHue
OTPaHUYUTEIIbHBIX
YCJIOBUH TIPU MTOUCKE
ONTUMAJIbHOIO PELICHHS.

Peuienue kencos, e [IpaBmibHO
TpeOYIOMIMX ONTUMH3AIUH. WCIIONB3YET
BO3MOYKHOCTH Pematess
B OT LibreOftice Calc
JUTSL OITUMM3ALUN
pe3ynbrara.
Pemenne 3amau Y4ér u onTuMu3anus e  PackpriBaer cmpiCH
ONTHMU3ALAN JIMYHBIX U CEMEWHBIX U3y4aeMbIX TOHATHUH.
(UHAHCOBBIX pacxonoB. Mcrionb3oBaHue e Brnageer hpyHkumsimu
IIPOLIECCOB OT nns ananuza OT nnd pemienus 3ana4
Tewmsl,
pacKpbIBAOLINE OcCHOBHBIE BUJIBI
JAHHBIN pa3zien NESATEIIbHOCTH
IPOrpPaMMBl, VueBHoe cofepsanue y4YaIUXCs [IPU U3YUEHU N
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMIMOE Ha NX JIEHCTBUI)

U3y4YEeHUE




(1 gac)

(MHAHCOBBIX MOKa3aJei ¢
LEJbIO UX ONITHUMHU3AIINH.
Pemmenne puHancoBBIX
3a7a4.

ONITHMU3AIAN
(hMHAHCOBBIX
ITOKa3aTelIeH.
OcymiecTBseT aHAIU3
(bMHAHCOBBIX
MOoKa3aTesel ¢ TOMOIIIBIO

BO3MOKHOCTEN DT
LibreOffice Calc.

Pemenue 3amau
OITUMH3ALINU B
cpenae Scilab

(1 gac)

[Towck JIOKaIBHOTO
MUHUMYMa (QYHKITUH OJTHOH
nepeMeHHo# B cpejie Scilab.
Oyukius optim. [Touck
JIOKQJIbHOTO MUHHMYMa
(GYHKITUM HECKOJIBKUX
nepeMeHHo# B cpene Scilab.
[Torck MuHIMYMa (PyHKIIHN
Pozenbpoxa.

PackpbiBaet cmbich
M3Yy4aeMbIX MTOHSITHUH.

Ocyl11ecTBIsSET OUCK
ONITUMAJIBHOTO PEIICHUS
C TIOMOIIBI0 (PYHKITUU
optim.

IIpaBuibHO
UCIIOJIb3YET (PYHKIIUIO
optim JiJis IOKUCKa
MUHAMYMa (QyHKITHH
HECKOJIBKUX
MIEPEMEHHBIX.




OnTuMabHbIN ®ynknus nenu. Cucrema e  PackpeiBaet cMbICH
BBIOOP: 33aJ1auu OTPaHUYCHMU 337124 U3Yy4aeMbIX ITOHATHM.
JIMHENHOT O JIMHENHOTO e [IpaBmibHO
IIPOrPaMMHUPOBAH | IPOrPAMMUPOBAHMUS. UCTIONB3YET (PYHKITHIO
us (1 gac) ®yHkIus linpro s linpro nmst pemeHus
pELIeHUS 3a]1a4 JINHENHOTO 3a71a4 JIMHEWHOT O
IIPOrPaMMHUPOBAHMS. IIPOrpaMMHUPOBAHUS.
CrpykTypa u e  (CamocToATENBHO
UCIIOJIb30BaHUE. (bopMyIupyeT cUCTEMY
OTPaHUYCHHU IPH
PEILICHUH TPAKTUYECKUX
3a/1a4.
OnTuManbHbIN OcHOBHas CyTh e  PackpeiBaer cmbICh
Tewmsl,
PacKpbIBarOIINE OCHOBHBIE BUJIBI
JAHHBIN pa3zien NEeATEIbHOCTH
IPOrpPaMMBl, VueBHoe cofepsanue y4YaIUXCs [IPU U3YUEHU N
Y KOJINYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIIMOE Ha NX JIEHCTBUIN)

M3y4YEHUE




BBHIOOD: JTMHAMAYECKOTO U3y9aeMbIX TIOHSATHI.
TUHAMHYECKOE IPOrpaMMHPOBAHUS. e  Brmimemser 3amaun, as
nporpammupoBal | [IpenmytecTsa u KOTOPBIX THHAMHUYECKOE
ue HE/IOCTATKU. MIPOrPaMMHUPOBAHHE
(1 gac) Ucnons3oBanue DT miis ABJISIETCS ONTUMAIBHBIM
pemenus 3anad. [I[porpamma BBIOOPOM.
Ha s3bIKe Python nis e (CaMocTOATEILHO
pelIeHus 3a1aq OCYILIECTBIISICT PEIICHUE
JTMHAMAYECKOTO 3aay B OT u Ha s3bIKe
POrPaMMUPOBAHMS. MIPOrPaMMUPOBAHHUS
Python.
OnTuManesHas 3agayda 0 pIOK3aKe. e  PackpeiBaer cmpiCH

ymakoBka (1 Jac)

Onucanue TpoOIeMBbl.
[TocTaHOBKa 3aa4u. DTaMbI
pELIeHHUs 3a]1a4U C
MOMOUIBIO0 IMHAMUYECKOTO
MpOrpaMMHUPOBAHUS HA
s3pike Python.
Busyanu3zanus pe3ynprara ¢
nomorisio Matplotlib.

M3y4aeMBbIX ITOHATHH.

e IlIpaBuibHO
BOCIIPOU3BOJUT 3TAIBI
pELICHUS 3a7]a4u C
ITOMOUIBIO
JAHAMUYECKOTO
MPOrPAMMUPOBAHHSL.

e  (CaMOCTOSITEIIHO
pelIaeT 3a/1a4u oucKa
ONTHUMAaJIbHOM YITAKOBKH.




OnTumuszanus [TapannensHbie u e  PackpbiBaer cMbICIH
BBIUMCIIUTENBHBIX | TIOCTEI0BATEIbHbIC U3Yy4aeMbIX MTOHSATHUH.
MPOIIECCOB: MPOIECCHI. 3aBUCUMBIE U e  Pasmuuaer
PAaKTUKYM HE3aBUCUMBIE TTPOIIECCHI. napajuieiabHbIe U
(2 gaca) Pemenue 3anay NocCJeI0BaTeIbHbIC
ONTUMM3AIUU TIPU IIPOLIECCHI.
3a/IaHHBIX YCJIOBUSIX. e  CamocCTOATENbHO
Jlnarpamma ["anTa B HAXOJUT ONTUMAIbHOE
pelieHuy 3aaa4 pelieHne B 3aJJaHHBIX
ONTUMU3AIIUN YCIIOBUSIX.
napaieIbHBIX IPOIIECCOB. e [IpaBUiIBHO CTPOUT
Tewmsl,
PacKpbIBAIOIIHE OCHOBHBIE BUIBI
JTAHHBIN pazaen JESITEIIbHOCTH
IPOrPaMMBlI, VueBHoe coepKante y4YaIuXcs PU U3Yy4eHUN
U KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE Y4EOHBIX
OTBOJMMOE Ha UX JIECHCTBHIN)
U3yueHHe
nuarpammy ['aHTa.

Paznen 3. UckyccTBEeHHbBIH HHTELIEKT W MalInHHOE o0y4yeHue (15 yacon)




HckyccTBeHHBIN
WHTEIUJIEKT.
Beenenue (1 gac)

YT0 Takoe NCKYCCTBEHHBIN
uHTeeKT? McTopus
passutus M.
Knaccudpukanus UN.
Ouenka yposHs U ¢

IIOMOIIBIO TCCTA TLI-OpI/IHFa.

OcHOBHBIE 001aCTH
npumeHenus .

PackpsiBaeT cmbIci
W3y4aeMbIX ITOHATHUH.
[Tornmaer oTnune
CUCTEM c1aboro u
cunbHOro NN.
OpueHTupyeTcs B
OCHOBHBIX 00J1aCTAX
npumenenus M.
[IpaBunpHO
BOCITPOU3BOJUT
OCHOBHBIE JTaIIbI
passutus UU.

Hcnonp3oBaHue
CYILIECTBYIOIINX
cucteM U1

(1 gac)

bankoBckue yciayru,
0e30IMacHOCTh, MEIMITMHA.
CucreMbl YMHOTO J0Ma.
I"'onocoBbIe TEXHOJIOTHH.
O06paboTKa JOKYMEHTOB.
IIepeBonel, renepanys
KOHTeHTa. [ eHepauus
U300paXKEHUIA.

PackpreiBaet cmbIci
M3y4aeMBbIX TTOHATHH.

[IpuBoguT MpuMeEpHI
CYLIECTBYIOIIUX CUCTEM
Nn.




3amaun

MammHHoe o0ydeHue Kak

° PaCKpI)IBaCT CMBICJI

MaIlTHHHOTO METOAO0JIOTHUS M3y4aeMbIX TTOHSTHM.
oOydeHus HCKYCCTBEHHOTO e Ilonumaer
(1 gac) HMHTEIJIeKTa. Ha3HAYCHUE KAXKI0M U3
Knaccudukanus. 3agad MO.
Perpeccus. Knacrepuzarusa. | e  YCHEIIHO COOTHOCUT
O6paboTka ecTeCTBEHHOTO pelraeMyro npooaemMy ¢
a3bika. KaTteropun onHOM u3 3amay MO.
MaIlIMHHOTO O0yYCHUSI. o [lepeuncnser
Tewmsl,
PaCKphIBAIOIINE OCHOBHBIE BU/IbI
JIAaHHBIN pa3en NEeATEIbHOCTH
IIPOrpamMMBbl, VueBHoe coepKante yYaImxcs Mpy U3y4eHUN
1 KOJINYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIIMOE Ha NX JIEHCTBUIN)
W3YYCHHE
OCHOBHBIE AJITOPUTMBbI kareropuu MO.

MaIlIMHHOTO 00YYEHUSI.




Ornenka KkauecTBa
Mojienu (1 gac)

Pasnenenne BEIOOpKH HA
0OyYaroIIyt0 ¥ TECTOBYIO.
Mertpuku B 3amagax
MaITUHHOTO O0yYCHHUS.
Omu6ku KjaccupuKaIuu.

PackpbiBaeT cmbic
U3Yy4aeMbIX MTOHSATHUH.

Bnaneet npunuunamMu
paszeneHust BHIOOPKU Ha
0Oy4aroniyto 1 TECTOBYIO.

Marpuia onmoox. e IIpaBmwibHO
Metpuku KauecTBa s MEPEUUCIISECT METPUKHU
3a7a4 Kjaccu(puKaIuu u JUIS 387129
perpeccuu. Kiaccuukanuu u
perpeccum.
Meton Hcnonn3oBanne MeTo1a e  PackpsiBaeT cMbICI
OVDKANIIIIX K-Oimrxalimmx cocenen s M3y4ae€MbIX ITOHSITHM.
coceen peIIEHUS 3aJ1aun e Ilonumaer, yto
(1 gac) KJ1acCU(UKALIUH. BKJIIOUYAET B ceOst
IToaroroBka JaHHBIX IS MOJATOTOBKA JJAHHBIX.
npuMmenenns meroaa K-NN. e  OCMBICIIEHHO
OcCHOBHBIC dTaIlbI B MEPEYUCIISIET OCHOBHBIE
pelleHuu 3a7ay. ATaIbl B pEIICHUHU 3a/1a4
MetonoM k-NN.
AHnanu3 Metozp! OLIEHKH KauecTBa e  PackpeiBaer cmbIch

oTkJIOHeHMI (1
qac)

pereHus IS 3a/1a4
MaIlIMHHOTO OOYYCHUS.

MI/IHI/IMI/ISaHI/IH OTKJIOHCHUM.

Henoobyuenue u
nepeooyyeHHeE.

M3y4aeMBbIX ITOHATHH.
Ha3zbsiBaeT MeTo 11
OIICHKHM Ka4yecTBa JJIs
3a/1a4 perpeccum.
[ToHMaeT OCHOBHBIE
napameTpbl
HEJI000yUYeHUs U
nepeoOydeHHsI MOJIEIH.




JlepeBo npuHsaTHA
pemenuii (1 gac)

JlpeBoBUIHBIN rpad.
JluctoBoit y3ei.

e  PackpeiBaer cmpICH
W3y4aeMbIX ITOHATHUH.

Templ,
PaCKpbIBAIOIINE
JIAHHBINA pa3zen

MPOTPaMMBl,

1 KOJIUYECTBO
JacoB,
OTBOJMMOE Ha UX
HA3y4YECHUE

YdeOHoe coaepKaHme

OCHOBHBIE BUIBI
JESITeTHHOCTH
yUaluXcs MPU U3y4eHUN
TEMBI
(Ha ypoBHE Y4EOHBIX
JEHCTBUIN)

MeTo1010rn4ecKue
MPEUMYIIECTBA A€PEBA
MIPUHATHUS PEIICHUM.
Hcnonbs3oBaHue nepena
MPUHSTUS PEIICHUN IS
pelIeHus 3a1a4.

e  (CamMOCTOSATEILHO
MPUBOJNUT TIPUMEPHI
peliaeMbIX 3ajad.

e  (CamMOCTOATEIBHO
MIEPEUHCIIICT OCHOBHBIC
MIPEUMYIIIECTBA METOIA.




3amaga
KJIacCU(PUKALIUH.
JInHenHas
Mozenb (1 gac)

3anava kinaccu(UKaInH.
MateMaTuueckast MOJEIIb.
Jluneiinas GyHKIHS.
Onpenenenue

K02 PUIIMEHTOB METOJIOM
IIOCJIE0BATEIIbHBIX
YTOYHCHUH.

PackpeiBaeT cmbICh
U3Yy4aeMbIX MTOHSATHUH.

Bnaneer metonom
MOCIIEI0BATEIIHHBIX
YTOYHEHHU
K03 UIIMEHTOB IS
MOJTyYEHUs
pa3aeIuTeNIbHON JTUHAN
IpH KJIacCU(UKALINU.

CamocTosTeNnbHO
MOJIETTUPYET
KJaccu(ukaiuio Ha
3aJlaHHBIX HabOpax
3HAYECHUH.

OOyueHue
JIMHEHHOU
moenu (1 gac)

OOyuaroias BeIOOpKa.
[Iporecc 0O0yuenus. mnoxa.
3HaKOMCTBO C 00y4eHUEM
JIMHEMHOW MOJIENIA Ha
MIPOCTOM HpPUMEPE
MCKYCCTBEHHOI'O HEUPOHA C
OJIHUM BXOJ0M, KOT/1a y=AX
(mpu b=0).

PackpbiBaeT cMBICI
M3y4aeMBbIX ITOHATHH.

ITonumaeT OCHOBHOE
Ha3HAUCHUE JIMHCHHOM
MOJICIIH.

CaMOCTOSATEILHO
HccleayeT padboTy
TOTOBOM JINHEUHOM
MOJICIIH.

Jlnnerinas
perpeccus (1 gac)

3HAKOMCTBO C OCHOBaMU
JIMHENHOU perpeccum.
[IpsamosnnHeHas
anmpoKCUMaIIUs.

PackpsiBaet cmbICh
M3y4aeMbIX ITOHSATHM.

Bnaneetr metonamu
noaoopa napaMeTpoB




Templ,

PaCKpbIBAIOIINE OcCHOBHBIE BU/IbI
JTAHHBIN pa3iel JEeSATEIbHOCTH
IPOrpamMMBbl, Vue6Hoe cofiepKanue y4aIuxcs Mpy U3y4eHUun
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE Y4EOHBIX
OTBOJIMMOE Ha UX JIEHCTBUI )
U3y4YEHUE
Bo3moxxHOCTH OLIeHUBaTENS MOJIEIIN C
LinearRegression HCIIOJIb30BaHUEM
oubnuotexu Scikit-Learn. BO3MOKHOCTEH
PaccmoTpenue npumepos oubmmorexu Scikit-Learn.
WCTOJIb30BaHUA JIMHEUHOMN e  (CamoCTOATENBHO
perpeccun. MIPOBOJIAT AHAJIU3
MOJTYYeHHBIX
pE3ybTAaTOB.
[TepuenTpoH. [TosiBneHne nepuenTpoHa. e  PackphIBaeT CMBICI
Heiiponnslie cetn | OnncaHue u cxema M3y4aeMbIX TTOHATHH.
(1 gac) AJIEMEHTAPHOTO e  (CaMOCTOSTENIBHO
nepuentpoHa. Mizsmenenue CO3HAET CXEMY
BECOBBIX KOO (HUIIUECHTOB. AJIIEMEHTapHOTO
Metonuka oOy4deHus. MIEPLENTPOHA.

[TonumaeT npuHIKIT
OOy4YEHHSI C UBMEHEHUEM
BECOBBIX
K03 (ULIUEHTOB.




MHOrocCJIONHEIE
cetu (1 ygac)

ApXuTeKTypa
MHOTOCJIOMHOM CETH.
OyHKIMS aKTUBALIUH.
OO0y4deHre MHOTOCIOINHOM
cetu. KommuecTBO CKPBITHIX
cinoéB. MeTtoa oGpaTHOTO
pacrpocTpaHeHHUs OITHOKH.

PackpbiBaeT cMbICH
M3y4aeMbIX TTOHSTHH.

ITonnmaeT OCHOBHBIC
MIPUHITUIIBI YCTPOMCTBA
MHOI'OCJIOMHOM CETH.

DopMynHpyeT
MIOAXOIbI IIPH BEIOOPE
KOJINYECTBA CKPBITHIX
CJIOCB.

baiiecosckas
craructuka (1
yac)

BepositHOCTHBIE
aNropuTMBI. BEposATHOCTH
MPUHAJIEKHOCTH K KJIacCy.
HauBHnblli 6aitecoBckuii
kiaccudukarop. O6paboTka
3aBUCHMBIX [TPU3HAKOB.

PackpeiBaeT cMBICI
W3y9aeMbIX TTOHSITHA.

Brnageer MmexaHU3MOM
OIpEeICIICHHS
BEPOSTHOCTH.

[TorrMaeT mpUHIIHIT




Templ,

PaCKpbIBAIOIINE OcCHOBHBIE BU/IbI
JIaHHBIN pa3nen eI TeIIbHOCTH
MIPOTPaMMBI JaIuxcs Ipyu N3y4eHUHN
POTP ’ Y4ebHoe conepkanme yHam prsy
1 KOJIUYECTBO TEMBI
YacoB, (Ha ypoBHE Y4EOHBIX
OTBOJIMMOE Ha UX JIEHCTBUI )
U3YUYCHHE
Petienne mpakTHUeCKux pabOoThl HAUBHOTO
3a7a4. 0alecoOBCKOTO
KJaccudukaropa.
NunuBunyansHel | BeiOop ogHoro u3 e (CaMocCTOATEIHLHO
1 MPOEKT aJTOPUTMOB MAIlIUHHOTO MPOBOAUT MOATOTOBKY
(2 gaca) oOy4eHUs IJIs1 penieHus nauHbIX 11 MO.

3a/1a4y IPOeKTa.
Hcnonb3oBanue 6uOIMoTek
Python ans o6yuenus
mozenu. OneHka KauecTBa
MOJYY€HHOW MOJICIIH.
Busyanm3zanus pesynprara.
AHanu3 u oopmIieHHE
pe3yibTara padoThl.

e lcnons3yer
BO3MOYXHOCTH OMOJIHNOTEK
g MO.

e  AnanTupyer roToBbl€
IIPUMEPBHI UCIIOIb30BaHUS
MO nox KOHKpETHBIE
peanu3anuy CBOMX 3a1ay.

e [IpaBmibHO
oQopMIISIEeT pe3yabTaThI
IIPOBEIEHHOI0 aHAJIN3A U
(dbopMyIUpyeT BHIBOIBIL.

Peseps (2 yaca)




