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AnHoTanus 37eKTUBHOI0 Kypca «[IPAKTUYECKASA UTHOOPMATHUKA»
nsa 10-11 kiaaccos.

Pabouas mporpamma snexkTuBHOrO Kypca «lIpaktudeckas uHpOpMaTHKA»
st 10-11 xmaccoB pazpabotaHa B COOTBETCTBUM YueOHoro miaHa MBOY
«bytosckoit COIL» 2024-2025 r.

OCHOBHOM  HeJIbIO JJIEKTUBHOIO  Kypca sABiIseTcss  (OpMHpPOBaHHUE
(GyHKIMOHATIBHO  TPaMOTHOM  JIMYHOCTH  OOYy4YaloIIMXCs, TOTOBHOCTH U
CIIOCOOHOCTH HCIOJb30BaTh TOCTOSSHHO MNpPUOOpEeTaeMble B TEUEHHE KU3HU
3HAHMS, YMEHUS M HABBIKU I PEHICHUS MAKCHUMaJbHO IIMPOKOrO Juara3oHa
KU3HEHHBIX 33/1a4 C UCIIOJIb30BaHUEM ITU(POBOM CPeIbl U MPOrPaMMHUPOBAHUSI.
3axayu:

o chopmMupoBaTh TMpeAcTaBlieHHEe 00 oOTpaciu HUH(POPMAIIMOHHBIX
TEXHOJIOTUI KaK CTPaTernyeCcKd BaXXHOT'O HAMPABIIEHUSI HAYKH U MPAKTHUKHU;

o CO3/1aTh  YCJIOBUS npeanpodeccuoHaIbHOTO oOpa3zoBaHusl,
dhopMUpYIOIIEro 0CO3HAHHBIN BEIOOP Mpodeccui;

o OTpaboTaThb  HAaBBIKK  [POTPAMMHUPOBAHUS,  IOJY4YEHHBIE B
npeaMeTHOM Kypce «MHpopmartuka», Ha NMpPaKTUYECKHX 3aJadax B Ppa3IMYHBIX
chepax 4enoBeUYECKON AeATebHOCTH, OOIICHUS U COIMATIbHBIX OTHOIICHU;

o pPa3BUTh y CTAPIICKIACCHUKOB KOMMYHUKATUBHBIE HABBIKU, YMEHHUE
ciymiaTth, paboTaTh B KOMaHJE, CTaBUTh M JOCTUTaTh 1€, aHAIUTHYECKOE U
KPUTHYECKOE MBIIICHUE;

o OoTpaboTaTh HaBBIKM paboTbl B UWH(GOPMAIMOHHOW Cpene u
MpUMEHEHUE WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM MJi1 pelieHus
MPUKJIAJAHBIX 33724 B PA3JIMYHBIX cepax YeIOBEUECKON A TENbHOCTH;

o CIIOCOOCTBOBATh Ppa3BUTHIO (YHKIMOHAIBHOM TPaMOTHOCTH Ha
OCHOBE pelIeHUs 3a]1a4 U3 TTOBCEAHEBHOM KU3HU, TpeOyronumx BiaaaeHus UKT;

o MPUBUTH HABBIKK MH(GOPMAIIMOHHOTO MOJCIUPOBAHUS Ha MpPUMEpE
pelIaemMbIX 3a]1a4;

o BOCIIUTATh HHTEpEC K nporpamMmmupoBanuto u UKT;

o BOCITUTATh YMEHHE CaMO00y4aThCs;

o chOpMHPOBATH HCCIICOBATENHCKAN MOIX0J K PEIICHUIO
MMOCTaBJICHHON3a/1auH;

o Pa3BUTh MHTEJUICKTyallbHbIE, TBOPUECKHUE U MO3HABATEIIbHbBIC
CIOCOOHOCTHOOYYAIOUTNXCS;

o CO3/1aTh YCJIOBUS JJIsl peaiN3allii KOMMYHUKALUN TIPU

KOJUIEKTUBHOMIIPOCKTUPOBAHUH B KOMaHIE CBEPCTHUKOB.
[Iporpamma paccuntana Ha | gac B Heaemro. B 10 kimacce — 34 yaca B rog.
B 11 xmacce — 34 yaca B roxa. Utoro — 68 gacos.
OCHOBHBIE pa3/ebL:

10 knacc
Pa3nen 1. O6padoTka MACCHBOB IAHHBIX B YJIEKTPOHHBIX Tabnuax(9 yacos)
Paznen 2. UHTe/IEKTYaIbHBI aHAIH3 TaHHBIX (8 yacoB)



Paznen 3. AiropuT™Mbl 06padoTKH CHMBOJIbHOI HHpopMaiun (12 yacoB)
Pa3nen 4. Uncaennnsie MeToabl (5 yacoB)

11 kaace

Paznen 1. MoneaupoBanue (9 yacoB)

Paznen 2. Pemenue 3aaa4 onrtumuszanuu (8 yacos)

Paznen 3. UcKyccTBEHHBIH HHTEJIEKT H MalIHHHOE 00y4yenue (15 yacoB)

OHGHKa AOCTUIKCHUS INIAHUPYCMBIX PE3YJIbTATOB OCYIOCCTBILICTCA B
PaMKax CUCTCMBbI OLICHKH Ka4CCTBa 06pa3013aH1/I;1, KOTOpasd BKIHOYAcCT:

® CTapTOBYIO JUATHOCTHUKY;
® TEKYIIYIO U TEMATHYECKYIO OLEHKY;

® UTOrOBYIO OLICHKY;

® [IPOMEXYTOYHYIO aTTECTALHIO;

® [ICUXOJIOTO-TIEJarOrMYeCKOe HAOII0ACHUE;

L BHYTpCHHI/Iﬁ MOHHUTOPHHI O6pa3OBaTCJII>HBIX I[OCTI/I)KGHI/II\/'I 06yt1ar0nmxc;1.



MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma snexktuBHOTO Kypca «lIpakTtuueckas mHbOpMaTHKa»
cocTaBiieHa B cooTBeTcTBUU Y4eOHoro miana MBOY «byrosckoit COIL» 2024-
2025 roga m Ha ocHoBe TpeOoBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl CPEHETO OOIIEro 00pa30BaHus, IPEICTaBICHHBIX B
denepaibHOM TOCYJapCTBEHHOM OOpPa30BATEIBbHOM CTaHIApTe CPEAHETO OOIIEro
oOpaszoBanusi, dDenepaibHONl 00pa30BATEIBHON MPOTrPAMMBI CPEJIHETO OOIIETO
oOpas3oBanusl, a Taxke [IprumepHO MporpaMMbl BOCIIUTAHUSL.

ITporpamMmma Kkypca pa3paboTraHa TakuM oOpa3oM, 4YTOOBI Hapsgy C
pa3BUTHEM TEXHOJOrM4eckux HaBblkOB B obsactu MKT nmpoucxomgmno passurtue
KpEaTUBHBIX CHOCOOHOCTEW oOywaromuxcsi. Takoil NOIXOI COOTBETCTBYET
STEAM-o0pa3zoBaHnui0 ¥4 CIOCOOCTBYET  Pa3BUTUIO  (PYHKIMOHAIBHOU
TPAMOTHOCTH.

Ieanb u 3aa0a4u 3J1eKTUBHOI0 Kypca «IIpakTnyeckas uagopmaruka»

PaGouast mporpamma snektuBHOro kypca «lIpaktuyeckas uH@opMaTukar
COJIEPKUT OOIIYI0 XapaKTEPUCTHKY, LEIM M 3a/lauyd M3Y4YCHHs, MPEAMETHBIC
Pe3yIbTAThI JJIsl KXKI0TO U3 MOIYJICH.

OCHOBHOM  1EJBI0  DJIEKTHUBHOTO  Kypca  sBIsieTcss  (OpMHUpPOBaHUE
(GYyHKIIMOHATBLHO  TPAaMOTHOW  JIMYHOCTH  OOYYarOIIMXCS, TOTOBHOCTH U
CIIOCOOHOCTH HCIIOJIB30BaTh TIOCTOSSHHO TIPHOOpETacMble B TEUCHHE IKU3HU
3HAHMS, YMCHHUS W HABBIKH JUIA PENICHUS MaKCHMAJIBHO ITUPOKOTO IHara3oHa
YKU3HCHHBIX 331249 C UCTIOJIb30BaHUEM ITU(GPOBOM CpeAbl U IPOTPAMMHUPOBAHHS.
[Tporpamma «IIpakTudeckass mHDOpMATHKa» PACIHIUPSET U JOTMOJHSICT Pa3aeiibl
unpopmatuku «lludpoBas rpaMOTHOCTE», «AJITOPUTMBI U MPOTPAMMUPOBAHUEY,
«MHpopManMOHHbBIE TEXHOJOTHWY» cpefaHero oomiero obpaszoBanus ams 10-11
KJIACCOB U HAIleJIeHa Ha!

J pa3BuTHe MIPEICTABICHHUM 0 BO3MOKHOCTSIX SI3BIKA
IPOrpPaMMHUPOBAHHSI, UH)OPMAITMOHHBIX TEXHOJIOTHIA, obOpasHoro,
AITOPUTMHYECKOTO W CUCTEMHOTO MBIIIJICHUS; TBOPUYECKOTO MOAX0Aa K PEIICHUIO
3a/la4y; MOHUMAaHUE METOJ0B 00OpaOOTKH OOJIBIINX MACCHBOB JAHHBIX, KITFOUYEBBIX
BOIIPOCOB M OCHOBHBIX COCTAaBIIAIONINX JJIEMEHTOB M3ydyaeMOi O0OJacTH; YMEHHE
pemaTh THUIOBBIE MPAKTUYECKHUE 3a/Jaud, XapaKTepHbIE I HCIOJIb30BaHUS
METO/IOB M WHCTPYMEHTapHusi 00paOOTKMU MaHHBIX; OCO3HAHUE TOTO, YTO METOJbI
00paboTkn MHGOPMAIIMK UMEIOT CBOM OTPAaHUYCHHS U TPEOYIOT ONpenenEHHBIX
MOJIXO/IOB MPU MX MPUMEHEHUH ISl KKI0M KOHKPETHOW CUTYyaIluu; MOHWMAaHUE
paMOK HW3y4yaeMOW  MpeaMETHOW o00JacTH, OTrPaHWYEHHOCTH METOJOB H
WHCTPYMEHTOB, TUITHYHBIX CBS3CH C IPYTHMMH 00IaCTSIMU 3HAHHUS.

o BOCIIUTAHME HHTepeca K mpodeccusM OoTpaciu HHPOPMaIMOHHBIX
TEXHOJIOTHIA, MPOTPAMMHUPOBAHUIO M aHAIN3Y JTaHHBIX, CTPEMJICHHIO MCTIOJb30BaTh
MOJIyYeHHbIE HABBIKU JJIA CO3JaHUsl MHAUBUIYAJIbHBIX



00pa30BaTEIbHBIX MPOCKTOB, MPUMEHUMBIX B JIPYTHX HMPEIMETHBIX OOJIACTSIX M B
pEabHOM KU3HU;

. (popMupoBaHHe HABBIKOB aHAJTUTHUYCCKOH, MCCIICIOBATEILCKON U
IPOSKTHOM JIEATEIIPHOCTH, CAMOCTOSATCIBHOIO BBISBICHHUS IPOOJIEMBI, TOWCKA
peIlleHUss TPU OTPaHHUYCHHBIX pecypcax, HCIOJb30BaHUSA PA3IMYHBIX METOJIOB
00pabOTKHU OOJIBIINX MAaCCHBOB JIAHHBIX, COCTABJICHHS aJITOPUTMA JIJIS Pealli3aiin
MpoeKkTa, cOopa W TPeaoOpadOTKHM JaHHBIX, TECTHPOBAHUS W OTIAKUBAHUSA
porpamMM B HHTEPAKTHBHOU cpene paspadotku Jupyter Notebook, mpencraBnenus
Y BU3yaJIM3allly TIOJYYCHHOTO Pe3ybTara.

i TOCTHKEHUS TUITAHUPYEMOTO Pe3yJibTaTa, Ha KOTOPBIM HAIlpaBIICHO O00yUYeHHUE
0 KypCy, HY)KHO PEIIUTh CICTYIOIINE 3a1aqu:

. copMuUpOBaTh TMpeAcCTaBlicHUE 00 oTpaciu HHDOPMAIMOHHBIX
TEXHOJIOTHI KaK CTPaTEerHueCKN BaKHOTO HAIIPABJICHUS HAyKW U TIPAKTHKH,

. CO3/laTh  yCIOBUS  TpeanpodeCCHOHaIbHOrO  00pa3oBaHUs,
(GOpMHUPYIOIIET0 0CO3HAHHBIN BHIOOP TPOQECCHH;

. oTpaboTaTh  HABBIKM  IMPOTPAMMHPOBAHHS,  IOIYYCHHBIE B
npenMeTHoM Kypce «MHpopMaThka», Ha TPAKTHUYECKHUX 3a7adaX B Pa3IMIHBIX
cdepax 4eIoBeUeCKOi NeATeIbHOCTH, OOIICHUS U COITUATBHBIX OTHOIICHHIA;

J Pa3BHTh Y CTAPIICKIIACCHUKOB KOMMYHHUKATHBHBIC HABBIKH, YMCHHE
ClIyIIath, paboTaTh B KOMaHJE, CTaBUTh W JOCTHTaTh IICJIM, AHAIHTHYCCKOE U
KPUTHYECKOE MBIILICHHUC;

o OoTpaboTaTh HaBBIKM paboThl B WH(GOPMAIIMOHHOW Cpene u
NPUMEHECHNE WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH ISl pPeIICHHS
MIPHUKJIATHBIX 33134 B Pa3IMIHBIX c(hepax 4eTOBEUSCKOH IeITeIbHOCTH;

o CIIOCOOCTBOBATh pa3BUTHIO (YHKIMOHAIBHOM TPaMOTHOCTH Ha
OCHOBE pelIeHUs 3a]1a4 U3 TOBCEAHEBHOM KU3HU, TpeOyromux BiaaaeHus UKT;

o MPUBUTH HABBIKM HMH(POPMAIMOHHOTO MOJCIHUPOBAHUS HA TIPUMEPE
pelaeMbIxX 3a/1a4;

o BOCIIUTATh UHTEPEC K porpammupoBanuio u UKT;

o BOCIIUTaTh YMEHHE CaM0O00y4aThCsl;

o c(hOpMHPOBATH MCCIIEIOBATENBCKUNA MOAX0 K PEIICHHUIO
MOCTaBJICHHOM3ada4uH;

o Pa3BUTh UHTEJUIEKTYaJIbHbIE, TBOPYECKUE U MO3HABATEIBHBIC
CIIOCOOHOCTHOOYYAIOIIUXCS,

o CO3/1aTh YCIJIOBHS [IJIsl peaiM3allii KOMMYHUKAIIUU OpH

KOJUIEKTUBHOMITPOEKTUPOBAHUHN B KOMAaHJI€ CBEPCTHUKOB.
B cooTrBercTBMM ¢ TpeOOBaHMSIMH BPEMEHH IIPH peald3alldd IPOrpaMMBbI
IJIAHUPYETCS  UCMOJb30BAaHME  PA3IUYHBIX  (OpM, CPEACTB U  METOJOB
o0pa30oBaTeNbHON NEeATeTLHOCTH. B 4acTHOCTH, TJIaHUPYETCS WCIOJIb30BAaHUE HE
TOJILKO WHJIWBUAYAJIBHOU, HO TaKXKe IPYNIOBOM pabOThI, B T. 4. pabOTHI B MaJIbIX
rpynnax. HMcmonp3oBaHWe — CalTOB — JUCTAHIIMOHHOW  TMOATOTOBKA  OyjeT
CIIOCOOCTBOBATh JIy4YIlIeMy YCBOEHHIO MaTepuaia B CBS3M C JOCTYITHOCTBIO
MAaTEPUAJIOB HE TOJBKO HEMOCPEICTBEHHO HA 3aHSATHUSX, HO TAKXKE€ U B JOMAIIHUX



yCIIOBUSIX 1751 0OeCnedyeHrus BO3MOXKHOCTU pealu3alud WHIAUBUAYATbHbBIX
ocobeHHocTe nereil. lcmonp3oBaHME PEHTHHTOBOM CHCTEMBI OLIEHWBAHUS
TPaJAMIIMOHHO CIOCOOCTBYeT Oosiee TiIyOOKOH MOTHBAIMK K YYCHHIO. BuIbI
3aHATHI MO TporpaMMme MpeaycMaTpUBAIOT JICKIMU, MPAKTUYECKUE 3aHATHUS HA
OHJaitH miaTtdopme, TabopaTopHble PabOTHl C HCIOJIb30BAHHEM OHJIAMH-Cpen
pa3pabOTKH, UTOTOBbIE MHIUBUyaJIbHbIE IPOECKTHBIE PAOOTHI MO pasjesaM Kypca.

PabGouass mporpamma naér mnpeacTaBlieHUE O IeNsIX, OO0IIel cTpareruu
oOy4eHHs, BOCIIUTAHUA U PA3BUTUS OOYUYaAIOIIMXCS CPEIICTBAMH AJIEKTUBHOIO
kypca  «[lpaktuueckass  uHpOpMaTHKA»; yCTaHaBIMBAET  00s3aTelbHOE
NpEeIMETHOE COJAEpXKaHUEe, TNPelyCMaTpUBaeT €ro CTPYKTYpUPOBAaHHE IO
paszzienaM M TeMaM MOMYJS, OINpEAesaeT paclpeesieHHeero mo KiaccaM (rojaam
U3y4yeHus1); Ja€T NPUMEPHOE paclpeleieHre Y4eOHBIX 4acoB IO TEMaTUYECKUM
paszzmenam MOAYJS U PEKOMEHAYEeMYIO (IMPUMEPHYIO) MOCIEI0BATEIbHOCTh HX
U3YYCHHUS C YYETOM MEXKIPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTHUKH
y4eOHOTr0 IpoIiiecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImmXCsl.

Pabouas mporpamma snektuBHOro kKypca «lIpaktuyeckas umHdopmaTukar
OINpe/EeNsieT KOJMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKU y4eOHOTo
MaTepuaia JUIs KaXI0To Toa U3yYeHHUs.

O0mas xapakTepucTHKa 3JIEKTUBHOI0 Kypca

«IIpakTuyeckass uHGpOpMaTHKA)

[Iporpamma Kypca COOTBETCTBYET HAIPABJICHUSIM Pa3BUTHSL OTpaCiu
WH()OPMAITMOHHBIX TEXHOJIOTHM, OTpak€HHbIX B Pacnopspkenun [lpaBurtenncTBa
P® or 1 wnos6ps 2013 1. No 2026-p «Crparerusi pa3BUTHUS OTpaCiH
nHpopMarmoHHBIX TexHoyorui B Poccuiickort @eneparuu Ha 2014—-2020 roasl u
Ha mepcrnektuBy a0 2025 roma». B mokymeHTe cKa3aHO, YTO «KOHKYPEHTHBIM
npeumyimiectBoM Poccun B yKa3aHHOM — CeTrMEHTE CTaHeT pa3paboTka
MPOTPAMMHOT0 OOECIEUEHHs] BBICOKOM CII0KHOCTH, TJ€ MOXET HCIOJIb30BaThCs
WH)KCHEPHBII W QJTOPUTMUYECKHM IMOTEHIHANI POCCUMUCKUX CIEHHAIHNCTOB.
JlanbHeilee pa3BUTHE OOJBIIMHCTBA CETMEHTOB OTpaciid TpeOyeT pelleHus
npoOJjieMbl HEXBAaTKH KBaTU(UIIMPOBAHHBIX KaJIpOB», IMOATOMY TMOJATOTOBKA
OyIynmux KaapoB ISl OTpaciv HWHQPOPMAIIMOHHBIX TEXHOJIOTHMH YK€ Ha dTare
CpellHero 0Opa3oBaHusl ABJISIETCS aKTyaJIbHOW U BOCTPEOOBAaHHOM.

[Iporpamma kypca omupaeTcsi TakKe Ha pe3ysbTaThl (yHIAMEHTAIHHOTO
WCCJICIOBAHMS TEPCIEKTUBHBIX oOTpaciel u mpodeccuit Ha Omkaifiime
ISITHAAATh — JABAANATh JeT «PopcalT KOMIETCHIMI, HAIEAINX OTPAKEHUE B
«Atnace HOBBIX mpodeccuii»y. B uccnenoBanuu npuHumanu ydactue 6osee 4000
POCCUHCKHUX U MEXIYHAPOIHBIX AKCIIEPTOB, UCCIEAOBAHNE OXBATHIIO 25 CEKTOPOB
pOCCUKCKOM dSKOHOMHUKHU. [lo wWToramMm wuccieqoBaHus TOSBWICA  CaMbld
MaciITaOHBIA B MHUpE TMepeueHb «mpodeccuit Oymymero» — okoyno 190
npodeccuii, KOTOpble C BBICOKOW BEPOSITHOCTHIO CTAaHYT BOCTPEOOBAHHBIMU WIIU
BO3HMKHYT B Ommkaiiiee necstuietue. B «ATiace HOBBIX mpodeccuil» k



BOCTPEOOBAHHBIM B OirpkaiiieM OynaylieM HaBbIKaM OTHECEHBI TaKue Kak
CUCTEMHOE  MBIIUIEHUE,  YIOPABIEHUE  IPOEKTaMH,  I[POTrpaMMHUPOBAHHUE,
UCKYCCTBEHHBIN MHTEJUIEKT.

[TporpaMmMa Kypca COOTBETCTBYET COBPEMEHHBIM JIOCTHXKEHUSIM B cepe

HayKd O JAaHHBIX, MAalIMHHOM OOyueHuHu. PaccmaTpuBaemble B Kypce METOJIbI
00paOOTKHU JAaHHBIX HIMPOKO MPUMEHSIOTCS B PA3IMYHBIX 00JIaCTAX, TAe TpedyeTcs
aHanmu3 M oOpaboTka Oonpmnx 00beMOB HH(popmarmu. OHM HCTIONB3YIOTCS B
OuzHece [UIs aHaiaM3a pbhIHKA, MPOTHO3HMPOBAHUS CIOpOca W  ONTUMHU3ALUU
OpOM3BOACTBA. B Hayke OHHM TIOMOTAIOT HCCIEIOBATEeNIIM aHAJIU3UPOBATH
IKCIIEPUMEHTAIbHBIC JJAHHBIE M HAaXOAWTh HOBBIE 3aKOHOMEPHOCTH. B menuimne
OHU UCTONB3YIOTCS AJIsi AUArHOCTUKH U MTPOTHO3UPOBAHUS 3a00I€BaHUIA.
MeToasl 00pabOTKM JAHHBIX SIBISIFOTCS. COBPEMEHHBIM HHCTPYMEHTOM IS
aHaJli3a U MHTEpPIIpEeTallMM JaHHbIX. Vcronb3oBaHe METOJ0B 00pabOTKU TaHHBIX
no3BoyiieT 3(pPexkTuBHO 0OpadaThiBaTh U aHAJIU3UPOBATH OOJIBIINE OOBEMBI
uHpOpMaIlMK, 4YTO IOMOTAaeT BBISIBUTH 3aKOHOMEPHOCTH M TPEH[Ibl, a TaKXKe
aBTOMATU3UPOBAaTh Pa3JIMYHbIEC MPOLIECCHl, TAKHE KAaK COPTHPOBKA, (pUIIbTpaLus,
arperamus u T. [I.

B yueOHOM T1utaHe IIKOJNBI  3NEKTUBHBIA  Kypc  «lIpakTtmueckas
uHbOpMaTUKa» SBISIETCS YacThlO TpeaMeTHoi obmactn «MaTtematnka W
Wudopmatnka» ©  COAEPKATETBHO  CBSI3aH C  MPEAMETHBIM  KypCOM
«Mudpopmaruka» mna crapumed mkoael. Kypc mnpennonaraer JI0NOJHEHHE
COJIep KaHMs IIKOJIBLHOrO 00pa3oBaHUsl HAOOPOM KOMITOHEHTOB (DYHKIIMOHAJIBHON
IPaMOTHOCTM W OCBOEHHE  CIIOCOOOB UX  HMHTETpald  MOCPEACTBOM
IPOrpaMMHUPOBAHUA U PabOThI C UHHOKOMMYHHUKAIIMOHHBIMHA TEXHOJIOTHSIMHU.

Cognepxkanue Kypca CTPOMTCS Ha TpEX KOMIOHEHTaX (PYHKIMOHAIBHOU
IPaMOTHOCTH (MaTeMaTHuyecKasi IpaMOTHOCTb, ECTECTBEHHOHAY4YHasi TPaMOTHOCTb,
KpeaTuBHOE MbinuieHue) u GopmupoBannu MKT-KOMIETEHTHOCTH yyaliuxcs ¢
OPUMEHEHHEM  HaBBIKOB  JIOTHKM M  NPOrpaMMHUpPOBaHUS U SIBISIETCS
IIPEEMCTBEHHBIM COJIEP)KAHUI0 KYpPCOB BHEYPOUHOW JeATENBHOCTH «OCHOBBI
JOTUKA U alropuTMHKN», «OCHOBBI  NporpaMMHpoBaHus», «OCHOBBI
nporpammupoBanusi Ha Python». B kypce OyayT paccMOTpeHBI TpUMEPHI
MPOTrPAMMHBIX PEHICHUM MNPAaKTUYECKUX 3a7ady OoO0paOOTKH JTaHHBIX, KOTOpPbIE
BCTPEYAIOTCS B PA3IMYHBIX cepax NeATEeIbHOCTH U SBISIIOTCA aKTyaJbHBIMH JJIs
CTapILIEKIIACCHUKOB B TMpolecce o00yueHus Mpu BbIOOpe Jr0Ooro mpoduss
oOyuenus. Ocoboe BHUMaHHE OyJeT YAEICHO TaKUM OBICTPO Pa3BUBAIOIIUMCS
00JacTsM, KaK aHaJIU3 JIaHHBIX U MAIIMHHOE OOy4YeHHe. Yyanuecs: Mo3HaKOMSTCS
C OCHOBaMH HCKYCCTBEHHOT'O MHTEJUIEKTa U 00y4YeHHEM HEHPOHHBIX CEeTEH.



MecTto 3;1eKTUBHOTO Kypca «IIpakTnyeckass ”HPOPMATHKA» B YUeOHOMILJIaHe

[Iporpamma kypca paccuumtana Ha yueHukoB 10-11  kiaccoB
00111e00pa30BaTEIbHBIX KO, MPOSABISIONINX MHTEPEC K MPOTPaAaMMHUPOBAHUIO U
aHaJIU3y JAHHBIX.

OO0miee KOIMYECTBO yYEOHBIX YacOB, 3aIUIAHMPOBAHHBIX HA BECh TEPHO]T
oOyueHus, HeOOXOIUMBIX I OCBOCHHS MPOTPaMMBbI, COCTaBIIIeT 68 yacos, 1o 34
yaca B 10 1 11 xj1accax COOTBETCTBEHHO.

Cpox  OCBOEHHS MpPOrpaMMbl, HEOOXOAUMBIM st  oOecrieueHus
BO3MOXXHOCTH  JOCTHKEHHUS TUIAHMPYEMBIX  pE3yJbTaTOB, 3asBJICHHBIX B
porpamMme, COCTaBIsIeT ABa yUeOHBIX Toa IPHU PEKUME 3aHATUN 110 OJHOMY pasy
B HEJIEIIIO U MPOJOJKATEIIBHOCTH 3aHATHI, paBHOU 45 MUHYTaMm.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA DJIEKTUBHOI'O KYPCA
«(ITPAKTHYECKASA UHO®OPMATHUKA»

JINYHOCTHBIE PeE3yJAbTATblI OCBOCHHUS 3JICKTUBHOI'O KypcCa

B pesyaprate  um3ydeHuss  snekTuBHOro  kypca  «lIpaktuyeckas
unpopmatuka» st 10-11 kiaccoB y oOywaromierocs OyayT cQOpMHUpPOBaHBI
JMYHOCTHBIE PE3yJIbTaThl CIEAYIONIMX OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
NEeSTETLHOCTH.

FpCZDfCOCZHCKO€ eocnumanue.

o co0JIroicHuEe HOpM UH(POPMAITMOHHOM 0€30TTaCHOCTH;
o cOOJII0ICHUE aBTOPCKOTO IIPaBa;
. TOTOBHOCTh TIPOTHUBOCTOSTh HACOJOTHH JKCTPEMHU3MA, HAIMOHATU3MA,

JUCKPUMUHALIMA TIO COLMAIIbHBIM, HAallMOHAJIbHBIM NpPU3HAKAM B BHPTYyalbHOM
IIPOCTPAHCTBE.

HampuomuquKoe eocnumanue.

J IIEHHOCTHOE OTHOIIEHWE K JOCTHXKEHUSM Poccuu B HayKe, TEXHOJOTHSX,
MOHUMAHUE 3HAYCHHUS OTCUECTBEHHBIX TEXHOJOTHYCCKUX PEIICHUH B >KU3HU
rdpoBoro odIIeCTBA;

o c(hOPMHUPOBAHHOCTh MPEATIOYTUTEIHLHOTO OTHOIIECHUS K MPOrPaMMHOMY
oOecrieueHnto, BKIIOYEHHOMY B Peectp  poccHHCKOr0  MPOTPaMMHOTO
oOecrieyeHusl.

ﬂyx0€H0-de€€m6€HHO€ socnumanue.

o c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THYECKOIO ITOBEICHUSI,
BKJIIOYas MOBeAeHUE B ceTh VIHTEpHET;

o CIIOCOOHOCTh K OIIEHKE CUTYyallM W TPHHSITHIO OCO3HAHHBIX PEIICHUH,
OPUEHTUPOBAHHBIX HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH.



dcmemuueckoe socnumatue.

L4 OCTCTHUYCCKOC OTHOIICHHUC K III/I(prBOMy MUPY, BKIOYasd O3SCTCTHKY
HaY4YHOI'O 1 TCXHOJIOTHYCCKOI'O TBOPUCCTBA,

L4 CITOCOOHOCTh BOCIIPUHUMATDb PA3JIMYHBIC BHUbI HI/I(prBOFO TBOpYCCTBA, B
TOM YHCJIC CO3AaHHBIC C IOMOIIbIO HCKYCCTBCHHOT'O HHTCJIJICKTA.

Dusuveckoe 80CnUmMaHue:

o c(hOpPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
BKJTFOYAsI 3JJ0pPOBbECOEPEKEHHE MPU PAOOTE C KOMIIBIOTEPHOW TEXHUKOM.

Ipyoosoe socnumanue:

L T'OTOBHOCTbH K aKTHUBHOM ACATCIBbHOCTH TEXHOJIOTMYECKOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh HHUOWHUPOBATDH, INIAHUPOBATH U CAMOCTOSATCIIBHO
BBIIIOJIHATD ACATCIIBHOCTD, CBA3AHHYIO C I/IH(l)OpMaL[I/IOHHBIMI/I TCXHOJIOTHUAMMU,

o uHrepec K cdepam mnpodecCUOHATBHONW JAESTEIbHOCTH, CBS3AaHHBIM C
MPOrpaMMHUPOBAHUEM, HAyKOH O JaHHBIX, MAIIMHHBIM OOYYCHHEM W JIPyTUMH
HaIpaBJICHUAMHU OTPACTH MHGOPMAITMOHHBIX TEXHOJOTHA;

o NOHUMaHUE pPa3HOOOpa3vs HalpaBlIECHUW B OTpacid WHOOPMAIMOHHBIX
TEXHOJIOTUI W YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OyIylIel mpodeccuu u
peanu3aiuu COOCTBEHHBIX )KU3HEHHBIX TIJIAaHOB;

o TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU.

OKkonocuueckoe socnumanue.

o OCO3HaHHUE TJIO0ATBHOTO XapaKTepa PKOJIOTHMUECKUX MPoOJIeM U MyTel ux
pemieHusi, B TOM 4YHCIe C Y4ETOM BO3MOXKHOCTEH HMHGPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

UeHHOC'mb HAY4YHO20 NO3HAHUA.

o c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS MH(POPMAITMOHHBIX TEXHOJIOTUH, U(POBU3AIUNA COBPEMEHHOTO
oOmecTBa, 3a CY€T TIOHMMaHUS  POJM  HMH(POPMAIMOHHBIX  PECYpCOB,
UH(OPMAITMOHHBIX MPOIIECCOB U MHPOPMAITMOHHBIX TEXHOJIOTHH;

L OCO3HAaHUC IICHHOCTU HaYQHOﬁ ACATCIIBHOCTH, T'OTOBHOCTH K BCICHHIO
HpOCKTHOﬁ )51 HCCJ’IC)IOB&TCHBCKOI\/’I ACATCIIbHOCTU HHAWNBUAYAJIbHO U B I'PYIIIIC.

B mporecce qocTrKeHHs] TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS SJICKTUBHOTO
kypca «llpaktnueckas undpopmaruka» s 10-11 knaccoB y oOydarommxcs

COBEPIIICHCTBYETCS OMOITMOHAJIbHBIN WHTEIICKT, TIPEAIIOJIaTr AFO I
c(hOpMHUPOBAHHOCTD:
. yMEHUS PUHUMATH OTBETCTBEHHOCTH 32 CBOE TTOBEACHHUE, OBITH OTKPBITHIM

HOBOMY; BHYT‘peHHCﬁ MOTHBaIl1H, BKJIIO‘I&IOH.I@ﬁ CTPEMJICHUEC K JOCTHUIKCHUIO LICJINU
N YCIEXy, HHUIOHWNATHBHOCTb, YMCHHC I[CﬁCTBOB&TI), OTTAJIKHUBasCb OT CBOHX



BO3MOKHOCTEM;

L4 COIIMaJIbHBIX HaBBIKOB, BKIIIOYAarOIMX CITOCOOHOCTh BBICTpanBATb
OTHOLICHUA C APYI'UMHU JIFOJAbMU.

MeranpeameTHbie pe3yJibTaThl

B  pesynprate  um3ydyeHums ~ dyekTHBHOro  kypca  «lIpakTudeckas
uHpopmaruka» g 10-11 kmaccoB y oOyugaromerocss OyayT chOpMHUPOBaHBI
METamnpeMETHBIE PE3yJbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YyUCOHBIX
JEHCTBUSAX, a UMEHHO — TO03HABATEJIbHBIC YHHUBEPCAIbHBIC yUeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHBIC  Y4YCOHBIE  JCHCTBHS,  PETYJSTUBHBIC
yHHUBEpCaJbHbIC yaeOHbIC JCHCTBHSI, COBMECTHAS ICATEIHHOCTb.

ITo3naBaTebHBIE YHUBEpPCAJIbHbLIC y‘leﬁﬂble I[CﬁCTBPIH

baszoevie nocuueckue oeticmeust:

J BCECTOPOHHE  pacCMaTpWBaTh CaMOCTOATEIBHO  C(HOPMYIHPOBAHHYIO
npo0iemy;

. BBIOMpAaTh OCHOBAHUS JIJIsi CPAaBHEHUS, KiIacCH(PHUKAITUN U 0000IICHYS;

. OIPENCIIATh IENN JCATCIBHOCTH, (OPMYIUPOBAThH 3aa9u JJIs
JTOCTHXKCHUSIICIICH, BBIICISATh KPUTESPHH OIICHUBAHHMS ITOJTYYCHHBIX PE3yJIbTATOB;

o BBISBJISATH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B OOJIBIIUX 00bEMaX JaHHBIX;
. pa3palaTbIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a TaHHBIX;

. BHOCHUTH KOPPEKTHBHI B TIPOIIECC aHAIN3a JaHHBIX, OI[CHUBATh

COOTBCTCTBUCPCIYJILTATOB LICIIAM,

o pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELUICHUU MPAKTUUYECKHUX 3aJ1a4
H3PCATBHON )KU3HU.

basosvie uccneoosamenvckue oeticmeusi:

° BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOCKTHOM
JEATEIIbBHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY ITOHCKY
METOJIOB PEIICHUS MPAKTHUCCKHUX 3a7a4 aHAIM3a JJAaHHBIX U MaIlIMHHOT000YyUYeHNS,

L CIIOCOOCTBOBATH (bOpMHpOBaHI/IIO HAay4YHOI'0 THIla MBIIIJIICHUA, BJIaACHUC
TepMHHOHOFHeﬁ B o00JjacTu HAayKhu O JaHHBIX W MAallIMHHOI'O 06yquH${,
KIIFOYCBBIMU IMTOHATHUAMHU U MCTOJaMH,

L BBIABJIATh IPUYXMHHO-CJICACTBCHHBIC CBA3HU IIPU aHAJINU3C 0O0JIBIINX JAaHHBIX,
BBIIBUI'aTb U IIPOBEPATH THIIOTC3bI;

. aHaJIM3UPOBaTh IMIOJYUYECHHbIE B XOJI€ PEIICHHS MPAKTHUYECKUX 3aaad
aHajau3a JaHHBIX PpEe3YyJbTaThl, KPUTUYECKU OIEHUBATh HX JOCTOBEPHOCTb,
dbopMHUpOBaTh MPOTHO3 HA OCHOBE aHAJIM3a MOJIYYECHHBIX JIAaHHBIX;

o WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00IaCTeH;



o BBIJIBUTaTh HOBBIE UJIEU, TPEAJIAraTh OPUTHHAIBHBIE MOIXO0/Ibl U PEILICHHUS.
Paboma c ungpopmayueii:

o BJIa/IETh HAaBBIKAMHU TOJIy4YeHHUs WH(OPMALMU U3 OTKPBITHIX UCTOYHHUKOB,
CaMOCTOATEIIBHO  OCYLICCTBJIATh  I[IOUCK,  aHalW3, CHUCTEMATH3alUl0 U
MHTEpHPETALNI0 HHPOPMALIHH;

J OLICHHMBATh JOCTOBEPHOCTh MOJyYeHHOUW HWH(pOpMaNuu, €€ COOTBETCTBHE
IIPABOBBIM Y MOPAJIbHO-3TUYECKUM HOpMaM;

o UCIIOJIB30BaTh CPEACTBAa HWHMOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aIIMOHHBIX
3aJlady ¢ COONIOJICHHMEM TpeOOBaHWUH TEXHHMKH O€30MacHOCTH, THIHCHEI,
pecypcocOepekeHus, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e301acHOCTH;

L BJIAACTD IIpaBUJIaMHA HH(bOpMaHHOHHOﬁ 0e3011acHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eiCTBUSA

Obwenue:

L OCYHICCTBIIATDH KOMMYHHKAlIUU  IIPpHU pa60Te Hal1
KOJIJICKTUBHBIMUIIPOCKTAMM,

o YMETb apIyMEHTUPOBAHHO BECTH JTHAJIOT;
o Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHMUS.
Coemecmuas 0esimenbHOCHb:

o yMETh CPAaBHUBATh KOMaHIHYIO U UHIAUBUYAJIbHYIO PabOTy HaJ
MIPOEKTAaMM,HAXOAUTh MPEUMYLIECTBA U HENOCTATKH;

o pa3pabaThiBaTh KPUTEPUU OLICHKH MPOEKTA M OIEHWBATH KaueCTBO
CBOETOBKJI/Ia U KKJIOTO yUYaCTHUKA KOMaH/ bl B OOIIUI PE3ybTarT;

L YMETb OCHMBATbL HOBHU3HY, OPUTMHAJIBHOCTH U MPAKTHYCCKYIO
SHAYUMOCTBIIPpHU paCCMOTPCHHUN Hﬂeﬁ AJIs1 HOBBIX ITPOCKTOB,

L ITPOABJIATL HABLIKHW KPEATHBHOI'O MBIIIJICHHA, OBITH HMHHUIIUAaTUBHBIM.

PerynsiTuBHbIC YHMBepcajbHbIe y4eOHbIe AecTBus Camoopeanuzayusi:

o CaMOCTOSITEIILHO BBISIBJISITH  MIPOOJIEMBI, CTAaBUTh H
(GopMyTHpOBaTHIPAKTHUECKUE 33/1a4M B 00JIACTH aHANM3a JaHHbIX;

o COCTaBJISITh U CBOEBPEMEHHO KOPPEKTUPOBATH IUIAH PELIECHUS MPOOJIEMbI

CY4ETOM UMEIOLIUXCS PECYPCOB;

o pacuIMpsATh paMKH Y4eOHOTO Kypca Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

o YMETh apryMEHTHUPOBATh CIIeJaHHbIM BEIOOP, OpaTh OTBETCTBEHHOCTH 3a

npeaaracMoc peuCHucC,



o OLICHHMBATh MPUOOPETEHHBIH OIBIT;

J CIoCcOOCTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYAMIINH B
pa3HbIX 00JIACTSIX 3HAHUMU.

Camokonmponw:
J BHOCHUTH KOPPEKTHBBl B JEATENBHOCTh  TIpHU

B03HI/IKHOB€HI/II/IHCO6XOI[I/IMOCTI/I;

. OILICHUBATh PE3yJIbTAaThl HA COOTBETCTBHUE IMOCTABJICHHBIM IIEJISIM;
. UCIIOJIb30BATh MPUEMBI pePIICKCUU JIJIsl OLIEHKU CUTYalluH, BEIOOpa
BEPHOTOPEIICHHUS;

o OIICHUBATh PUCKH U CBOEBPEMEHHO KOPPEKTHUPOBATh AEATEIbHOCTH JJIS

CHUKEHUST BOBMOXHBIX PUCKOB;
o VYUTHIBATh APTYMEHTHI IPYTUX MIPU aHAIIA3E PE3YIbTaTOB JIEATCILHOCTH.
TIpunsamus cebs u opyaux:

o IIPUHAMATh MOTHUBBI U apryMEHTBhl JPYyTHX IpPHU aHaJIU3e
PE3YIBTATOBIACATEIBHOCTH;

J pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP € TO3ULIUU APYTOro YEIOBEKa.



COJAEPKAHME JJIEKTUBHOI'O KYPCA
«(ITPAKTHYECKASA HWHO®OPMATUKA»

OnexktuBHBIM Kypc «lIpakTudeckas HHPOpPMATUKA» HUMEET MOIYJIBbHYIO
CTpyKTypy. Kaxaplii Mo1yib MpeAnoaaraeT nojyrogoBoe oOy4eHne u COCTOUT U3
TEMaTUYECKHUX PA3ICIIOB.

10 KJIACC (34 uaca)

1. Monayns «O0paboTKa U HHTEILICKTYIbHBIN aHATN3 TaHHBIX» (17 yacoB)
2. Monynb «O6paboTka CUMBOJIBHON MH(OPMALIUK U YUCICHHBIE METOIBI
(17gacoB)

11 KJIACC (34 uaca)

1. Monaynas «MoaenupoBanue U onTuMu3anus» (17 yacos)
2. Monynb «ICKyCCTBEHHBIH HHTECIUICKT U MaliMHHOE 00yueHuey» (17 yacoB)

Pa3znen «Pemenue 3aga4 onTumMusanum» paccmarpusaercs B 11 kiacce,
TIOCKOJIbKY YacTh TEM OCHOBaHA Ha MCIIOJIb30BaHUM cpeabl Scilab, kotopas
paccmarpuBaetcs B paszzaene «MonenupoBanue» B 11 kiacce.

OnextuBHbIN Kypc «IIpakTHueckas HHPpOpMaTHUKa) OTPAXKAET U PACIIUPSET

CoJIep KaHUE YEThIPEX TEMATUUECKUX Pa3AesioB MH(OOPMATUKU HA YPOBHE CPEHETO
o0111ero oOpa3oBaHuUs:

1. 1udpoBasi TPaMOTHOCTb;

2. TEOPETUYECKHE OCHOBBI HH(DOPMATHUKY;
3. aNTOPUTMBI M IPOTPAMMHUPOBAHUE;

4, nH(})OpPMAITMOHHBIC TEXHOJIOTHH.

VYuuThiBass OrpaHMYEHHOE KOJMYECTBO YAaCOB MHPOPMATUKM B OCHOBHOM
00pa3oBaTeabHOI MporpaMMe CTapuieil MKOJIbl, SJIEKTUBHBIN KypC
«IIpakTueckass  MHPOpPMATHUKa»  SBISETCA  MPAKTUKO-OPUEHTUPOBAHHBIM.
Pacmupenue coaepkanus Kypca HH(POPMATUKH TMPOUCXOJUT B HANpPABJICHHUH
IIPAKTUYECKON JEITEIBHOCTH U OCBOEHHUS JONOJHUTENIBHBIX WHCTPYMEHTOB JUISA
aHanau3a JaHHBIX, MOJAEIUPOBAHUS U ONITUMHU3ALIUH.

IIpeameTHbIe pe3y/ibTaThI

) BJIQJICHHUEC MPEACTABICHUSAMHU O POJIM MHPOPMAIIUH U CBSA3AHHBIX C HEH

IIPOIICCCOB B MPHUPOJIE, TEXHUKE U OOIIECTBE; MOHATHAMU «HHGOPMAIIHS,

«H(POPMAITMOHHBIH IPOIIeCC», «CHUCTEMa», «KOMITOHCHTHI
CUCTEMBI»,

«CUCTEMHBIN abpdext», «uHDOpMAMOHHAS ~ CUCTEMAY,
«CHCTEMAYTIPaBICHUN, «TAHHBICY», «aHAIIN3 TAHHBIX), «BU3yaTH3aIUs

JAHHBIX);

. HaJIM4ue npencTaBieHnii o cmoco0ax cOopa MJaHHBIX, B TOM YHCIIE]



o IIOHUMaHUE OCHOBHBIX MPHUHILMIIOB JUCKPETU3ALMH PA3THYHBIX
BUJIOBUH(pOpPMAIIUN; YMEHHUE ONPENesITh UHPOPMAIIMOHHBI 00BEM

TEKCTOBBIX, FPaMUECKUX U 3BYKOBBIX JAHHBIX IIPU 3a/1aHHBIX TapaMeTpax

TV CKPETU3aLIHY;

o yMEHUE TMPUMEHSTh OMOJMOTEKM W MOJYJH $3bIKa MPOTrpaMMHUPOBAHUS
Python s pereHus MPUKIIAIHBIX 33/1a4 aHAIN3a JaHHbIX;
o YMEHHUE BBIICIATh CBS3M MEXKAY KOMIIOHEHTAMHU CHUCTEM, ONPEHACIATH

JVHAMUYECKHE OTHOLICHUS BHYTPU CHUCTEM, HWHTEPIPETUPOBATH PE3YJIbTATHI,
MOJIy4yaeMbI€ B X0JI€ MOJECIUPOBAHUS PEAIbHBIX OOBEKTOB WM MTPOLIECCOB;

o YMEHHME YUTaThb U IOHUMAaTh pa3HbIE THUIBl HATJSAHOIO OTOOpaXKEHUS
JMaHHBIX (TpadyKH, THCTOIPAMMBI, AILIUK C YCaMU | TIp.);
o YMEHHME  MCIONb30BaThb  JJEKTPOHHbIE  TaOMMIBI  JUIsl  aHaju3a,

MpeacTaBlIeHUs,, 00pabOTKM JaHHBIX (BKJIIOYAsh BBIYUCICHHE CYMMbI, CPEIHErO
apu(pMETUYECKOTO, HAWOOJIBIIET0 U HAWMEHBIIETO0 3HAYCHUW, pEIICHUE
ypaBHEHUH, GUIbTPAllMU, CYMMHUPOBAHUS) U BU3yaIU3allMU PEe3yIbTaTOB aHAIN3a;
° YMEHHE UCIOJIb30BaTh TaOJIWYHbIC (pENALMOHHBIC) Oa3bl JaHHBIX, B
YaCTHOCTU, COCTABJIATH 3ampochl K 0a3zaM JaHHBIX (B TOM YHCJE 3alpoChl C
BBIYHCIIIEMBIMUA TIOJISIMU), BBITIOJIHATH COPTUPOBKY W TOUCK 3amuceid B 0Oasze
JAHHBIX; HAMIOJIHATH pa3paboTaHHYIO 0a3y TaHHBIX;

o YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJAEIUA IS
aHanu3a OOBEKTOB U IMPOLECCOB: (OpPMYyIHpPOBaTh IEJIb MOJECIHPOBAHUSA,
BBITIOJTHSTh aHAJIN3 PE3YJIbTATOB, MOJYYEHHBIX B XOJI€ MOJICIUPOBAHUS;, OLICHUBATh
aJIeKBaTHOCTh MOJIEIN MOJCIUPYEMOMY OOBEKTY WJIHM MPOLECCY; MPEACTaBIsAThH
pEe3yJbTaThl MOACIUPOBAHUS B HATJISITHOM BUJIE;

o yMeHue paboTarb C OOJBIIUM KOJMYECTBOM JIAaHHBIX; BBITIOJHATH
QITOpUTMBl  00paOOTKM JTaHHBIX; HCIOJB30BATh MPOCTHIE METOJbI OICHKU
napaMeTpoB MojieJiel; PEACTaBIsATh Pe3yJIbTaThl MOJCIUPOBAHUS B HATJISIIHOM
BUJIC; TOJh30BAThCA PA3IUYHBIMU (OpMaMU TPEACTABICHUS YHUCIOBBIX JaHHBIX
(Tabmuramu, AuarpaMMamu, rpaukamu); NMPUHAMATh B3BEIICHHBIC PEIICHUS Ha
OCHOBE aHaju3a JaHHBIX;

o IIOHUMAHHUE BO3MOYKHOCTEM U OTPAHUYEHUM TEXHOJOTUM aHaIU3a JAHHBIX
B pa3IMYHBIX OO0JAacCTSAX; HaJW4Me TPEACTaBICHU 00 HCIOJIb30BAHUU
MH(POPMAIIMOHHBIX TEXHOJOTUM aHanu3a 0a3 JaHHBIX W TMPUHITHS PEUICHUU B
pa3sTUYHBIX MPodhecCUOHATBHBIX chepax.

10 kaace

Copepxanue moayJs «O0padoTka M HHTE/UIEKTYAJIbHBIA AHAJIN3
naHHbIX»(17 yacoB)

B conepxanun ydyedbHoro moayis «O0paboTka M HHTEIUICKTyalbHBIN
aHaJIM3 JaHHBIX» BBIJICIAIOTCS JIBA TEMATHUCCKUX pa3fierna.

Paznen 1. «O06paboTka MacCUBOB JaHHBIX B JJIEKTPOHHBIX TaOIUIIAX
(OT)»oxBaTbIBa€T BOMPOCHI, CBSI3AHHBIE c JIOTUYECKUMH,

MaTeMaTHYECKUMHU U CTaTUCTUUYECKUMH QyHKIMsaMu B OT; ucnosb3oBaHue



OT nns peieHus NpUKIaIHbIX 3a/1a4 Ha 00paboTKy OONBIINX MaCCUBOB JIAHHBIX.
Pasnmen 2. «UHremnekTyanbHbI aHaANU3 JaHHBIX» 3HAKOMUT  C
TEXHOJOTHSIMH cOopa u 00pabOTKK OONBIINX 00BEMOB JaHHBIX, KOTOPHIE MOTYT
OBITh HMCHOJB30BaHBl ISl YAYYIICHHS PA3IUYHBIX MPOILIECCOB, MPUHATHUSA
ONTUMAJIbHBIX PEIIECHUH, IOCTPOEHUS MPOTHO30B HA OCHOBE aHAJIN3a JIaHHBIX.
Paznen 1. «O6paboTka MacCHBOB JAHHBIX B AJNIEKTPOHHBIX TaOIuIIax», 94acoB

[TporpamMMHOe obecrieyeHre KOMIIbIOTEPOB. Byl mporpaMMHOro obecrneueHus u
ux Ha3HaueHue. [IpompuerapHoe M CBOOOJHOE MPOrpaMMHOE OOECIEUYECHHE.
[Tporpammuoe obecnieuenue st padoTel ¢ DT. YeranoBka cBOOOIHOTO 0OPHCHOTO
nakera LibreOffice ¢ odummansnoro caiita. PemakTop 3MeKTpOHHBIX TaOIUII
LibreOffice Calc. Mactep ¢ynkumit. Jlorndeckme, MareMaTHYeCKUE U
cratuctudeckue ¢yHkuu. Mcmnonbp3oBaHne aOCOMIOTHBIX W OTHOCHTENBHBIX
ccoUtoK. JlmanazoHn 3HaueHuil. Jluamason ycpegHeHus. OOpa®oTka OOJBIIMX
MAacCHUBOB JaHHBIX C IOMOIIBIO (YHKIHUI ONpeAesieHuss CpPeAHEro 3HayeHHUs,
CYMMHUpPOBaHMs, TMOACUETAa KOJMYECTBA 3HAYEHHM B Cily4ae OTCYTCTBUS
JIOTIOJIHUTEIBHOTO KPUTEPHsI, a TaKKe MPU HAIUYUM OJHOTO WM HECKOJIBbKUX
KpuTepreB. BpluncieHne MakCUMajabHOTO M MHMHHUMAJIbHOTO 3HAYEHUH U3
Jquarna3oHa I[pd  OTCYTCTBHM  JOTNOJHUTEIBHBIX  KPUTEpUEB, a  TaKXKe
YIOBJETBOPSIOLIMX OJHOMY WJIM HECKOJBKHUM KPUTEPUSM U3 OJHOTO WIH
HECKOJIbKUX JHAra30HOB.

[lonarne MaccuBa nanHblX B OT. OIHOMEpHBIE W ABYMEPHBIE MACCUBBI. THIIBI
JAHHBIX MaccuBa. Pe3ynbTat padoThl (hOpMyJIbl MACCHMBA. Y HUBEPCAJIBHBIN CIIOCO0
COPTUPOBKH C MOMOIIBI0O (PYHKIMI M MCIOJIb30BaHUSI MacCUBOB. [losnemMeHTHOE
CIIO)KCHHE, BbIUMTAHUE, YMHOKEHUE M JICJICHHE JJIEMEHTOB JIBYX MAacCUBOB Ha
OpUMepe peuieHus MNPUKIAAHBIX 3anad. CpaBHUTENbHBIM aHaIM3 METOJOB
pEIIeHHs 33714 ¢ IOMOIIIBI0 OOBIYHBIX (OPMYJT IJist pabOThI C TMANIa30HOM SYEEK U
C TTOMOIIBI0 (OPMYJTT MACCUBOB JIaHHBIX. D(H(PEKTUBHOCTH PEIICHUS MPUKIATHBIX
3aJa4 ¢ MOMOUIbIO (POPMYJI MACCUBOB JIAHHBIX.

Busyaiu3zanms naHHbIX. J(uarpaMMa kak rpaguueckoe OTOOpa)k€HHE CMBbICIa
naHHbIX. BpIOOp THMA AuarpamMMbl B 3aBUCUMOCTH OT LM BU3yalM3allMu. DTambl
BU3yalIM3alKu JaHHBIX. OnpeneneHue el mocTpoeHus auarpaMmbl. O0padoTka
JTAHHBIX C TIOMOIIbIO (DYHKIMHA IS AOCTH)KCHUS UENH BU3YalU3allUU JTaHHBIX.
[Toctpoenue nuarpamm B LibreOffice Calc ¢ momoipto mactepa. Knaccuduxanus
nuarpamMm B LibreOffice Calc. Cnapkiaitasl. Mcrons3oBaHue BU3yaiu3aluy s
aHanu3a Oonbmux O00BEMOB AaHHBIX. HeoOXoauMMocTh MpeaBapUTENbHON
0o0paboTku OOJBIIMX MacCHMBOB JaHHBIX. YTeHwe auarpamm. Perienue
NPUKJIATHBIX 33/1a4 aHAJIM3a JaHHBIX C UCIOJB30BAaHUEM BU3YaIU3alIH.
OO0paboTka nannbix B paitnax CSV. Undopmarus u qanasie. UHauBHU Iy anbHBINA
IPOEKT, MOJEIMPOBAHHUE OJKCIepuMeHTa. Pa3paboTka HCXOOHBIX JaHHBIX JUIS
MOJIEJIN MCCIIEAYEMOro TMpoliecca WK ABIEHUs. ['eHepaTophl cilydallHbIX YHCEN B
LibreOffice Calc. ITony4enust 1enbIx CIy4ailHbIX YHCEN B OMPEACIEHHOM



nuana3one. MoaenupoBanue HaOOPOB JaHHBIX, KOTOPBIE SIBISIOTCS JPOOHBIMU
yucaamMu B auana3zoHe ot 0 go 1. MonenupoBaHue pe3yibTaToOB JUIsl PELLIECHUS
NPUKJIAIHBIX 3a/1a4y aHaiau3a JaHHbIX. OTKpbIThie AaHHbIE. [lonck nHQOpMamy.
VcTOYHUKY U IpUMEpPBI OTKPBITHIX JaHHBIX. POpMaT OTKPHITHIX JaHHBIX CSV.
Nupopmanmonnsie npoueccsl. CKOpOCTh Nepeaaun JAHHbBIX 110 KaHaIy CBS3H.
XpaHeHue uH(popmanumy, 00béM  mamstu.  OOpaboTka

unpopmanuu.lIpencraBinenne ganueix B ¢popmare CSV. CoxpaHenue
nanaeix OT B dopmareCSV. Buasl paznenuteneii 3HaueHni. CrtocoObI OTKPBITHS
daiinoB ¢popmara CSV./[ocTonHCTBa M HEAOCTATKH (HalJIOB, MPECTABICHHBIX B
dbopmare CSV.

Koppeasunonnbiii anaaun3. Koppensius kak Mepa B3auMOAECHCTBUS ABYX U
oonee npoueccoB. HopmanuzoBanusie qanusie. Koaddumment

KOppessauun. 3HaueHus: Ko3((QULHEeHTa KOPPENSUUU IPH Pa3IudHON
CTEIIEHU 3aBUCUMOCTUHUCCIenyeMbIX JaHHbIX. [llkana Yenmoka.

Hcnons3oBanne cratuctuueckopynkuuu KOPPEJI B anexkTpoHHBIX
TaONMIax sl BBIYUCIEHUS KO3(PPUIMEHTAKOPPEISLUHA NPU aHAIU3E JaHHBIX.
['paduk paccesnus. OnpeneneHue NpsiMOl HOOpaTHOM  3aBUCUMOCTEN IO
3HAYEHUIO K03 duueHTa Koppensuuu. KauecTBeHHbI  aHAN3
koadurenTa Koppemsinnu o mkane — Yennoka.lcnonb3oBanue
KOPPEJSIUMOHHON MaTpHUIIbI JIsl aHATIN3a JAHHbIX.
BoccranoBienune 3apucumocteid. CTaTUCTUYECKUE METOJIbI OOpaOOTKU JaHHbIX.
BoccraHoBieHME aHAIUTHUYECKONM 3aBUCHUMOCTH IO OTIEIbHBIM 3HAYEHUSIM.
Nuteprionsiuuss W crylakuBaHwe.  MeToJ ~ HaMMEHBIIMX  KBaJpaToB.
HNuTtepnonsiuroHHble MHOTOWIEHBI. JInnus tpenaa. Koagduuuent nerepmunanuu.
Bba3e1 gannbix B IT. Ucnone3oBanne DT kak 0a3pl ganaeiXx. Co3manue b/ B OT:
CTpyKTypa Tabmuubl, 3anucu, uMs bJ[. CnocoObl 3amojHeHUs] JaHHBIX Yepes
HEIMOCPEJICTBEHHOE BHECEHME 3aMKCEel B CTPOKU U C HCIOJIb30BAHHEM (POPMBI.
PenaktupoBanne nanHbix. @unbTpanusa naHHbeiX. CopTupoBKa 3anuceil. I[louck n
3ameHa gaHHbIX. OyHkius BIIP — mouck s1eMeHTOB B TaOJIMIE WM AUAra3oHe
no crpokaM. CBojHble TaONMIBI KAaK HMHCTPYMEHT aHaiW3a  JIaHHBIX.
[IpeumyiecTBa CBOAHBIX TAOMUI[ TIPU paboTe C OONBIIMMH OOBEMAMU JAHHBIX.
AJNTOPUTM CO37]aHUSI CBOJHOM TAOJIHIIBI.

Pa3nen 2. «UHTENIEKTYaIbHBIH aHAJN3 JAHHBIX», 8 4aCOB

Jdannble. Hayka 0 JaHHBIX: OCHOBHBIE TMOHSATHS U OIPEIACICHUS.
BoctpeboBannocts Data Science. Ilens M OCHOBHBIE 3Tallbl aHAIW3a JaHHBIX.
[Ipumepbr pemaembix 3amad. MHcTpymMeHThl aHanu3a JaHHbIX. (OCHOBHBIC
ompenesieHuss B 00JaCTM HAyKd O JIaHHBIX. MarimHoYuTaeMble |
yejoBekounTaemble (popmarhl  naHHBIX. CpIpele  jgaHHbIe. Habop gaHHBIX.
Ncrounuku nanupix. Hanbosee yacTo BeTpeyaromuecs: OMMOKH B ChIPBIX JTAHHBIX
M HEKOTOPbIE€ CIIOCOOBI UX yCcTpaHeHHs. MeToibl 00pabOTKH CTPOKOBBIX JAaHHBIX B
s3bIKE TIporpaMMupoBanus Python.

[Ipoext Jupyter. OcHoBHOe Ha3HaueHue MpoekTa Jupyter. Cpena pa3paOoTKu



Jupyter Notebook nnsa ananuza ganubeix. O630p cpeast Jupyter Notebook. O630p
cpensl Jupyter Lab. YcranoBka Jupyter ¢ momMoIpio MEHeKepa MakeToB Pip.
Coznmanne HoBoro OinokHoTa. Coxpanenue B Qopmare .ipynb. OcHOBHBIC
KOMIIOHEHThl OKHa OyiokHOTa. KOJOBbIE UM TEKCTOBBIE SAUYECUKU. PexUMBI
penakTHpoBaHus H BbImoJjieHus. TekcToBas pasmerka Markdown.

bubtauoreka nis aHanusza naHHbix Pandas. buGmmoreka mns ananmza

nanabix Pandas. YcranoBka 6ubnuorexku Pandas u3 6moknoTa. CTpyKTypa JaHHBIX
Series. Apudmernueckue onepaiuu ¢ Series. JocTynm K OTACIbHBIM 3JICMEHTAM U
cpe3bl B Series. Ctpykrypa Series kak cioBapb B Python. CnocoObl co3ganus
0o0bekTOB  Series.  JIByMmepHble TaOmuuHble AaHHbIe. CTpyKTypa JaHHBIX
DataFrame. UYrenue u 3anuch @QaitnoB ¢opmara .CSV. Komanasl mpocmoTpa
MEPBBIX WU MOCIEIHUX CTPOK CYMTAHHOTO (paiiia.
[Ipumenenue ¢ynkumii NUmMPY k snementam DataFrame. Ilomydenue o6mieit
uHpopManuu O naHHBIX ¢ momormipio INfo. Beibopka mo ycioBuio B oOBeKTax
DataFrame. ArperupoBanue B Pandas, ¢pynkiusa agg. OCHOBHbIE CTaTUCTUYECKUE
¢dbynkuuu. CBojHas cTaTUCTUYeCcKas UWHGOpMAIUMs C MOMOIIbIO  (YHKIUU
describe(). O6paienue k nHICKCaM ¢ ToMoIIkio0 loc u iloc.

Buszyanusauuss gaHHbIX. Paznuunbie Buabsl rpadukoB (THCTOTpaMMa,
auHelHble Tpaduku, Tpaduk paccessHUs, KOHTypHble Tpadukd U T. I.).
OcoOeHHOCTH pa3HBIX BHUJIOB TpaUKOB U MX HCIMOJIb30BaHUA. Busyanuszanus
JAHHBIX C TIoMoIbl0 OuOamoreku Matplotlib. IlBera u cruim, nereHga Ha
rpadukax. @yHkIuu 11 mocTpoeHus rpadukor ¢ momomrsio Matplotlib.
KareropuanbHbie 1 4iCIOBbIE AaHHbIE. [IoMCK MpOoNyIIEHHBIX 3HaYUeHUN. MeTo b
00pabOTKKM TPOIYIIEHHBIX 3HaueHuH. PunbTpanus AaHHBIX. MacmTabupoBaHue
JTaHHBIX. BeIOOpKa cTpOK/CTONOLOB MO 33JaHHBIM KPUTEPHUSM.

NuauBuayaabHbId NPOoeKT. [[poBeeHNE pa3Be10YHOTO aHAIN3a JAHHBIX C
nomMotnelo Oubimorekn Pandas. BeisBieHHE CTaTHCTUYECKHX XapaKTEPUCTHK.
Hcnonp3oBanne Bo3MoxkHocTed Matplotlib  nns  Busyanmuzanuu  pesyinbrarta.
OdopmiteHne pe3ysabTaTOB MPOBEASHHOTO aHAMM3a W (POPMYIHPOBKA OCHOBHBIX
BBIBOJIOB.

Conepxkanue moay.asa «O0padoTka cMMBOJIbHON HHpOPMALIMHU U
YHCcJeHHbIe MeTOoAbD» (17 yacoB)

B conepxannu yaebHoro moayiisa «O0paboTka CUMBOJILHON MHGOpPMAIIUKA U
YUCJICHHBIE METO/IbI» BBIJEISAIOTCA JIBA TEMATUUECKHUX pa3jena.

Paznen 3. «Anroputmbl 00pabOTKH CUMBOJIBHOW HHPOpPMaLUKA» BKIIOYAET B
cedsl paccMOTpPEHUE PA3IUYHBIX TMOJXOJ0B MpPH PELICHWH 3aJad aHajiu3a u
reHepalud TEKCTOBBIX M YHUCIOBBIX JAHHBIX, MO3BOJUT PACHIMPUTH MOHUMAaHUE
BO3MOYKHOCTEH si3bIka MporpammupoBanus Python mms oOpaboOTKH CTPOKOBBIX
JTAaHHBIX.

Paznen 4. «UucneHHble METOIbD) HANPaBJieH Ha MOJyYEHHE 00yUaroMMHCS
JIOTIOJIHUTEIBHOTO MPAKTUYECKOTO OMNbITa B 0OJACTH MCIOJB30BAaHUS YHCICHHBIX
METOJIOB NpU PEUICHUH NPHUKIAJAHBIX 3334, a TaKK€ HAaBBIKOB NPOBEICHUSA H



OMMCAHUS YKCIIEPUMEHTOB.

Pasnen 3. Anroputmbl 00pabOTKH CUMBOJIBHON HHpOpMaIuy, 12 yacos

AAroput™Mbl 00pabOTKH CTPOKOBBIX JaHHBIX.

OcyllecTBIIEHHE aHAM3a CTPOKOBBIX JAHHBIX W IPOBEIACHUE 3aMEHBI
MOBTOPSAIOIIMXCS CUMBOJIOB.

Hcnons3oBanue Metona replace. [louck makcumanbHOM M MUHHMAaIbHOMN
MOJICTPOKH CHMBOJIOB B CTPOKE TEKCTOBBIX JaHHBIX. [loMck MakcHMaibHOTO
KOJIMYECTBA YKa3aHHBIX CHUMBOJIOB, PACIIOJIOXKEHHBIX B MOCJIEI0BATEILHOCTH JIPYT
3a apyroM. Omnpejenenue JJIMHbI CaMOM JITTMHHOM TOJIIETIOYKH CUMBOJIOB BO BCEM
Habope TEKCTOBBIX JaHHBIX. Mcronbp30BaHre TMHAMUUYECKOTO TI0/IX0/1a B PEIICHUH
3aJlaya TIOUCKa CUMBOJIOB UJIU IIEMOYEK CUMBOJIOB IO 33JJaHHOMY YCJIOBHIO.

Komosas Ttabmuma ASCII. Mcnons3oBanue ¢ynkmmii char u ord s3bika
nporpammupoBanus Python nis  oOpamieHunss K KOHKPETHOMY — CHMBOJY
paccmartpuBaeMoro andasuta. Ilonck MakcMMalbHOIO Y MHHHMMAJIBHOTO
KOJIMYECTBA UIAYIIUX MOJPST CUMBOJIOB, TAKUX, B KOTOPBIX UCKIIIOUEHA yKa3aHHAas
HOJICTPOKa CUMBOJIOB. OCYIIECTBIEHNE aHAJIN3a TEKCTOBBIX JTAHHBIX Ha HaJU4ue
MCKOMOW TOJCTPOKU C MCIOJB30BaHHWEM METOJAA ABYX ykaszareneil. [Ipumenenue
MeToJa [JBYX YyKazaTeled s IOMCKa IMOACTPOKH, KOTOpas OrpaHHYeHa
yKa3aHHBIMH CHMBOJaMH. VcHonp30BaHUE CTPYKTYPHl JAHHBIX MHOXECTBO IS
paboThl C TEKCTOBBIMU JaHHbIMU. COpTUpOBKa MHOXecCTBa. lcmonb3oBaHue
(dbopMyIIbl BKIIOYEHUH M MCKIIOYCHHUH I ABYX MHOXECTB IMPH PEIICHUU 3a1a4
NoMCKa MOJCTpoku. Ha3HaueHwe M MCHONb30BaHME METOAa count IPH aHAIU3e
TEKCTOBBIX JIaHHBIX. [locTpoeHHne YacTOTHOTO CIIOBaps.

I'enepanus cjoB 3aganHoro andgasura. PelmieHue npakTUYecKux 3ajad,
OCHOBaHHBIX Ha I'€HEpaluu OIpene’aEéHHOro Habopa CUMBOJIOB. ['eHepauus Bcex
BO3MOXXHBIX CJIOB M3 3aJaHHOro Habopa OykB. lcmonb3oBaHue mepeOOpPHOro
aJIrOpUTMa JUIsl pelIeHUs 3a/1a4 TeHepaluy cI0B. BiojkeHHbIe HUKIIBL.

Ucnonb3zoBanne  ¢yHkumu  product  moxmyns  intertools  si3bIka
nporpamMmmupoBanus Python sms reHepanmmu BceX BO3MOXKHBIX —COYETAHHUN
yKa3aHHBIX CHMBOJIOB TMpu reHepanuu cioB. CpaBHEHHE [IBYX CHOCOOOB
reHepalud BCEX BO3MOXKHBIX CJIOB M3 3aJaHHOro Habopa OykB. I'eHepanus cioB,
OCHOBAaHHAsl Ha JIEKCUKOrpaMyecKoM IepecTaHOBKE OYKB B CIIOBAX 3aJaHHOU
mvHbl.  Mcnonb3oBanue QyHkuus permutations wmoxynst intertools  si3pika
nporpammupoBanus Python ans pemenus 3agau renepanuu cioB. [Ipaktuueckoe
UCIIOJIb30BAaHUE MOJYJIA intertools mpu pemieHuu 3ajay reHeparuyd BO3MOKHBIX
CJIOB IIPU HAJIMYUU WK OTCYTCTBHUHM KOHKPETHOTO CUMBOJIA B CIIOBE.

Lenouncnennble nanHble. CUUTHIBAHWE JAHHBIX W3 TEKCTOBOTO d(paiiia.
dopMmupoBaHue MaccuBa 1enbix uncen. O6padboTka smeMeHTOB MaccuBa. Beibopka
AJIEMEHTOB MacCHMBa B COOTBETCTBMM C 3aJaHHBIM ycioBueM. Mcmonb3oBaHue
CJIOXHBIX YCJIOBUM ISl ONPEEICHHUs] KPAaTHOCTH 3JIEMEHTOB MacCHBa YKa3aHHbBIM
3HaueHusaM. OnpenieieHue MakKCUMalbHOTO U MUHUMAJIBHOTO CPer OTOOpPaHHBIX
YHCEll.

YucioBble aBTOMATBHI. AHAJIW3 YHUCIOBBIX alropuTmoB. Mcmoab3oBaHue
bynkumii bin, int 11 OpencTaBieHUs YMCET B CUCTEMaX CUUCIEHUS C Pa3HbIM



ocHOBaHMeM. Mcronb30oBaHHME s3bIKa MporpammupoBanus Python mist pemeHwst
3a/1a4 Ha 00pabOTKy HATYpaIbHBIX YHCEI YHCIIOBEIMU aBTOMAaTaMH.

PeryiasipHble BbIpaseHHsi. 3HAKOMCTBO C PETYJISIPHBIMH BBIPOKECHUSMHU.
Hctopusi Bo3HWKHOBeHHUs. OOIMe MNPHUHIMIBI HCIOJb30BaHUS PETYJISIPHBIX
BBIPAKCHUM.

PerynspHoe BblpakeHHe Kak IIa0JOH ISl TIOMCKA MOACTPOK B TEKCTE MO
3aJJaHHOMY YyCJIOBHUIO. Vcmonp3oBaHMEe MOAYNS re s3bIKa MPOrpaMMHUPOBAHUS
Python. OcuoBwl cuHTakcuca. [11abmoOHBI, COOTBETCTBYIOIIUE OJHOMY CHUMBOIY.
VYkazaHue KoiaudecTBa IMOBTOpeHUil. [lpuMepsl HCMONB30BaHUS PETYISIPHBIX
BBIPAKEHUU.

Moaudukanus TEKCTOBBIX JJAaHHBIX C HcHodb30BaHueM PB. Ouncrka
NaHHBIX. Pa3zneneHue MaHHBIX HAa OTAENbHBIE cTonOnbBl. [loMck M 3ameHa ¢
nomoineio PB. Hcnonb3oBanue ¢ynkimii search, fullmatch momyns re s3pika
nporpaMMupoBanus Python. Perienne mpakTWyeckuxX 3aqad aHalind3a TEKCTOBBIX
JTAHHBIX.

Hcronp30BaHne PETyIspPHBIX BBHIPAKCHUN IS TTOMCKA W 3aMEHBI TAHHBIX C
nomoIibio cpeacTs opucHoro maketa LibreOffice.

HIudposanune. Kpunrorpadusi. Kpunroananus. Kpunroananutuk. [Hudp.
Kitou. HludpoBanue u aemmdposanue. ludper noacranosku. [udp Ileszaps,
cxeMma mm@poBanus. Mcmnonp3oBaHre BO3ZMOKHOCTEH sI3bIKa MPOTPAMMHUPOBAHUS
Python mis pemenne npocThixX 3a1a4 mudpoBaHus HHOOpPMAITUH.

Pa3nen 4. YucneHnble MeTOAbI, 5 yacoB

IIpakTukym nmo pemennio ypasHenuii B JT. I[lorpemHocts pe3ynbraTa
BBIYMCIEHUNA. VICTOYHMKM NOTPENIHOCTEN NPU KOMIIBIOTEPHBIX BBIYMCIICHUSX.
BeluncnnuTeNnbHO yCTOMYMBBIE METOIBI pEelIeHus 3amad. MeToauka pereHus
YpPaBHEHUH C HCHOJIb30BAHMEM TaOJIMYHOIO IMpoleccopa. PerieHne IMHEHHBIX
ypaBHeHui. Meton npubamxenuit. [lonbop napamerpa.

Pemenue ¢unancoBbix 3amau B JT. CrpykrypupoBanue uH(popmanuu
(MHAaHCOBOTO XapaKTepa O LIEHAX U ACCOPTUMEHTE MPU BHIOOPE TOBAPOB U YCIYT.
duHaHCOBas TPAMOTHOCTbB: PACXOJbl, JOXOMAbI, CEMEHHBIN OIOIKET, IUIATCKU U
pacu€rel. Pemienune 3amad Ha ympaBiaeHue pacxonamu. CpaBHEHHE BapHAHTOB
pacxo/10B U 10X0A0B. JINUHbINA U ceMeiHbIil OrokeT. Pacy€T u yniata Hamoros.

HUccnenoBanue rpagpukoB GyHKIUN B NOJAPHBIX KOOPANHATAX.

Hcnonp3oBaHue TMONSIPHBIX KOOPAMHAT TMPHU TOCTPOCHUH TIpadUKOB
GbyHKIMIA B JJIEKTPOHHBIX TaOnuiax. OCHOBHBIE BO3MOXHOCTH O(OpMIICHUS
rpadukoB QyHKIUN B MOJMSAPHBIX KoopauHaTtax. @opmar ocu. dopmaT OCHOBHOU
cetku. HccnenoBanue wu3MeHeHUsT rpaduka (QYHKIUMM B 3aBUCUMOCTH OT
KOJIM4YecTBa BbIOpaHHbIX 3HaueHuil. HMccienoBanue mnoBeAeHUs Trpaduka B
3aBUCUMOCTH OT 3HaueHUM kordunimenToB. CocrapieHue 0T4ETa O MPOBEAEHHBIX
UCCIIEIOBAHUSIX.

IIpakTMKyM N0 BBIYHCJICHUIO JAJMHBI KPUBOM. [[uckpeTmsamus Kak
METOJ ompeneneHuss IauHbl KpuBou. Illar puckpernszauuu. Hcnonp3oBaHue



teopeMbl Iludaropa 11s BbIYMCIIEHUS NPUONMKEHHBIX 3HAUYEHUM (PparMEeHTOB

mHbl  KpuBO.  CmocoObl  yYMEHBIICHHsS]  MOTPEUIHOCTH  BBIUMCICHHA.

Hccnenosanne BIMAHMA 1ara JUCKPETU3alUA HA KOHEUHBIN pe3yJibrar. [IpoBepka

pelieHus MyTéM HaIMCaHMsI IPOTrPaMMBbl Ha sI3bIKe MporpammupoBanus Python.
CpaBHHTEIBHBIN aHAINA3 MTOJTYYEHHBIX PE3YyJIbTATOB.

IIpakTHKyM 10 BbIYHCJAeHHIO MIomaneid ¢uryp. Ilpubmkénnoe
BBEIYHCIICHUE TUIOmanu ¢Gurypsl. lcmonb3oBaHue MeETOJa MUCKPETH3AIlUU IS
BBEIYHCIICHUS TUTOmIane ¢uryp. Mcmoiab30BaHHE METOOB MPSMOYTOJHBHUKOB W
Tpamenui Il BBIUMCIACHUS TUIOMAAu (UTYpHl CpPeACTBAaMU  TaOJIWIHOTO
IIPOLIECCOPA.

10 kiacce

Conepmam/le MOJIYJIA ((MOI[CJII/IPOBaHHe H OIITHUMHU3ALIUA»

B conepxxanun yueObHoro moayisi «MojenupoBanue u ontumu3zanus» (17
4acoB) BBIAEIISIOTCS J1BA TEMATHUYECKUX pa3fea.

Paznen 1. «MoaenupoBanuey — M3y4eHHE BO3MOXKHOCTEH makera Scilab
JUIs 3ajad MOJAeNupoBaHMsA. B mpouecce u3ydeHus pasjena yYEHUKH I[O0JIydar
BO3MOYKHOCTh HAYUYHUTHCA TNOCTPOCHUIO KaK JABYMEPHBIX, TaK M TPEXMEPHBIX
rpaUKoOB, HWCIOJL30BaTh Cpeay JUIsl PEIICHUS YPaBHEHUNW U MOJEIUPOBAHUS
MPOLIECCOB PA3IMYHON TPUPOJIBI.

Paznen 2. «Pemenue 3a1a4 onTuMu3anyny HAPaBJICH HA IOHUMAHUE LEN
ONTUMM3AIMUA, A TAaKXKE IOJYYEHUs ONbITa B  PELUICHUU  IPAKTUKO-
OPUEHTUPOBAHHBIX 33/1a4.

Paznen 1. «MonenupoBanue», 9 yacos

Cpena Scilab TITaker Scilab. Hasnauenwe wu ycranoBka. CuctemHbie
TpeOOBaHUSI K KOMIIBIOTEPY M OIEpallMOHHOM cucteme. BHemHuil BUI OKHaA
porpamMmbl. 30HBI MPOCMOTPA U peAakTupoBaHus. OCHOBHBIE KOMaHbI TJIABHOTO
meHro Scilab.

Omnepamuu 1 ¢ynkiuu. Padora ¢ daitmamu. OcHOBBI pabOThl B cpefe
Scilab. Cpena Scilab: mnocrpoenne rpadpukoB. IlocTpoeHHe IBYMEpHBIX
rpaduKOB B JeKapToBoi cucteMe KoopauHat. Dynkius plot. [Toctpoenue
rpauKoB HECKOJNbKUX (GYHKIMNA B OJHOW CHCTEME KoopjauHaT. Bo3MOXHOCTH
MOCTPOEHUS HECKOJIbKMX TpadukoB B omHOM Tpaduueckom okHe. OdopmiieHue
rpadukos.

[TocTpoenue nByMepHbIX TpaduUKOB B TOJSIPHOM CHCTEME KOOpJWHAT.
ITocTpoenue TpéxmepHbIX rpagukoB B cpeae Scilab. [Toctpoenue TpéxMepHBIX
rpadukoB. OCHOBHBIE BO3MOKHOCTU 0(OPMIICHUS TPEXMEPHBIX TPAPUKOB.

Ucnonp3oBanue ¢ynkumii genfac3d u eval3dp. @yukimum meshgrid, surf u
mesh. TIpumenenue ¢ynkimii plot3d2 u plot3d3 mist mocTpoeHus TPEXMEPHBIX
rpadukoBB cpeae Scilab. Mcnoas3oBanue npyrux GyHKIUHA.

Cpena Scilab: pemenue ypaBHenmii. Bo3moxnoctu cpenbl Scilab mis
peuieHust ypaBHeHud. OrmpejenieHre MOJMHOMA € MOMOIb0 (yHKIUU poly.



Pemienne anredpandyeckux ypaBHEHUM ¢ TOMOIIbI0 QyHKIMU roots. ['paduueckuii
croco0 pelieHus 3aaau.

MopenupoBanue B cpege Xcos makera Scilab. [I'paduueckas
WHTEpaKTUBHAsI Cpella AJI1 MOAECIUPOBAHUS CUCTEM U MPOLECCOB HA OCHOBE OJIOK-
cxeM Xcos. TexHomorusi MojaenupoBanusi B cpeae Xcos makera Scilab. Cocras
oubmmorekn Xcos. Cxema pa3zpaboTku mojzeneid B cpeae Xcos. McciaepoBanue
Mojenu aemmudparopa.

MoaenupoBanue pusndeckux Mojaesei. ['papudyeckoe MoienupoBaHue B
cpene Xcos. MoaennupoBaHue 3KCIEPUMEHTA MO MOJIYUYEHUIO BBIXOAHOTO CHUTHAJIa
3alanHoro Buja. [loctpoenue gpuznueckoit MoAeNIH MO 3aJaHHOMY JITOPUTMY .

UccnenoBanue nosydeHHON HU3UIECKON MOJICIH.

MogenupoBanue CHCTEM yHpaBJjieHH. MOJEIUpPOBaHUE CHUCTEM
yIIpaBJICHUS B

cpeae rpaduueckoro MojenupoBaHus Xc0S. HcciemnoBaHnue wmojenen
CUCTEMYIIPABIICHMUS.

MopaenupoBanue mnomyassuui. Mogenbs «YE€pHbii sumk». CHCTEMBI C
npsaMoil u o0paTHOM  cBs3plo. Mogeny TnomyisiuMd  06€3  OrpaHUYCHUH.
HccnenoBanue cranmapTHOro pemieHusi B cpene Scilab. Mogens nmomynsinuu ¢
orpannueHusiMu. Monens ®epxronbcra. MccienoBanne CTaHIapTHOTO PELICHUS B
cpene Scilab.

HccnenoBanue pelieHuid 3aa4 o monyJsiiuu B cpejae Scilab.

Co3nanme rpaduyeckux mnpuiioxxeHuii B cpeae Scilab. OcnHoBHbIE
KOMITOHCHTBI BHM3YyaJbHOTO TpuiokeHus cpenbl Scilab. I'paduueckoe okHO.
Komannmnas  kHomka. Ilepexmtouarens, ¢naxok. [loctpoenne  mpocThix
rpaduueckux Moaenei B cpeae Scilab.

Pasgen 2. «Pemienue 3agay onTUMA3AAN», 8 4acOB

Pemienne 3agay ONTHMHU3AUMU € MOMOIIBLIO JJIEKTPOHHBIX TalJIuIL.
Ucnonb3zoBanue Bo3moxkHocTed DT LibreOffice Calc nns pewmenus 3agad
ONTUMM3ALUMU TPU HCCIACAOBAHUM JIUHEHHBIX (DYHKIMI OJHOM IEepEMEHHOM.
Onpenenenne MakCMMyMa, MUHUMYMa M JIPYTUX LEJIEBbIX 3HAYEHUU (YHKUHUN C
nomouibio Pemartens. Pemenne npakTuKo-OpHEeHTUPOBAHHBIX 3a]1a4, TPEOYIOLIUX
ONTHUMM3ALUH.

Pemenne 3aaa4 ONTHUMHU3ALUY (puHAHCOBBIX MPOLECCOB.
Cucremaruszanusi, IUIaHUPOBAHHWE, YYET JIMYHBIX M CEMEWHBIX pPacXoJOB.
CpaBHEHHE BapuWaHTOB PAacxoAoB U uX ontuMmuzanus. McnonszoBanue DT st
aHanu3a (UHAHCOBBIX TOKa3aje C 1eNbl0 UX ONTUMU3aluu. PerieHue
MIPAKTUYECKUX 3a/1a4 HAa ONITHUMU3ALMIO PACXOIOB.

Pemenne 3amauy onrumusauuu B cpene Scilab. Bo3moxxHocTu moucka
JIOKAIBHOTO MHHUMYMa (DYHKIIMHU OJTHOU TepeMeHHo#t B cpejie Scilab.

Hcnonp3oBanue GyHKIUHU Optim 7S petieHus 3aaa4d ontuMusanuu. [lonck



JIOKAJIBHOTO MHHUMYMa (DYHKIIUH HECKOJBKHX mepeMeHHoi B cpene Scilab. ITouck
MuHUMyMa (pyHKIMU Po3enOpoka.

OntumMajbHbIA  BBIOOP: 3ala4d  JIMHEHHOT0 TMPOrpaMMHPOBAHUS.
Oynkius nend. CucteMa OrpaHWYeHUN 3alad JIMHEHHOTO MPOrpaMMUPOBAHUS.
Oyukruslinpro 715 penieHus 3aaa4 JMHEHHOTO TporpaMmmupoBanusi. CTpyKTypa u
UCIIOJIb30BaHuE. PellieHre MpakTUKO-OPUEHTHUPOBAHHBIX 3a/lad, TPEOYIOMIMX
ONTUMM3AIMH, C TOMOIILI0 BO3MOXKHOCTEHN cpenbl Scilab.

OnTumuszanus BbIYHCJIUTEIBHBIX MPOIECCOB: NPaKTHUKYM.
[TapannenbHble U MOCIEN0BATEIbHBIE BHIYMCIUTENbHBIE MPOIECChl. 3aBUCUMOCTD
BBIYHMCIIUTENBHBIX TPOLECCOB Jpyr oOT jApyra. OmnpeneneHue MaKCUMalbHOU
(MUHUMAJIBHOM) TMPOJOJKUTEIIBHOCTH BPEMEHU BBIMOJHEHUSI BBIYMCIUTEIbHBIX
MPOIIECCOB MpPH 3aJaHHBIX yCiOBUSX. (OCHOBHBIE METOJbI pELICHUs 3aaad
ONTUMU3AIUY.

Juarpamma ['anTa B pelleHHH 3a7ad ONTUMM3AIMHU MapaJlIEIbHBIX
BBIYUCITUTEIBHBIX MPOIIECCOB.

Conep:xkanue moayiasi «McKycCTBeHHBI HWHTE/UIEKT M MAaIIWHHOE
o0y4eHue»

B coxepxanum ydebHOoro wmoxayns «VICKycCTBEHHBIH WHTEIIEKT |
MaIllMHHOE OOyYEHHUE» BBIACISIOTCS OJWH TEMATHUYCCKHM pa3lies, KOTOPBIM
HalpaBJICH Ha 3HAKOMCTBO OOYYalOIIUXCA C MCTOPUEH H JIOCTHXKCHUSMH
HMCKYCCTBEHHOT'O MHTEJUICKTa, a TaKXKEe 3HAKOMCTBO C OCHOBHBIMH IIPUHIIUIIAMU U
AJIropuTMaMm MalliiHHOT'O 06yquI/m.

Paznen 3. «VckyccTBeHHBIN MHTEIUIEKT U MAITMHHOE 00ydeHne», 17 qacoB

HUckyccrBennblii uHTe/IeKT. BBenenue. Onpenenenue MU, YcnoBHoe
nenenne cucreM UMW cnaGwiii (wm npuknagHoit) MU, cunenelil (v oOmmii) u
cynepcunbibiil. Uctopust pazsutust UM. Tect Trropunra. O6mactv mpUMEHEHHS
NHN. KommbproTepHOE 3pEHHE, CHCTEMBI pPACHO3HABAHUS PEYH, OIKCIEPTHHIC
CUCTEMBI, pOOOTOTEXHUKA U JIp.

HUcnoab3oBanue  cymecrsywomux cucrem HHU.  Ontumuzanus
oOcnyxuBaHusi OaHKOMATOB, 0O0pabOTKa 3asfBOK HAa KpPEIWUTHI, TMOBBILICHUE
Oe3omacHOCTH  TpaH3akiuil. lcnonp3oBaHWe HeWpoceTell sl  CHUKEHUS
aBapuiiHocT Ha Joporax. HWcnons3oBanne WM B aumarHoctuke, poOOTOB-
ACCUCTEHTOB B XUpypruu. CucTeMbl YMHOrO J10Ma: yNpaBJIEHUE KIMMATHYECKON
TEXHUKOW, HWHTEJUJIEKTyallbHble cHUcTeMbl Oe3omacHoctd U Ap. CepBuUCH
pacro3HaBaHMs U CHHTEe3a peud. MHTemiekTyanbHas o0paboTka TOKyMEHTOB JUIs
ONTUMU3ALUU JJOKYMEHTO000pOTA.

3agaum MalIMHHOTO 00y4eHusi. MammHHoe 00yueHHe KaKk METOJI0JIOTHS
HUCKyCCTBEHHOTO wuHTewekTa. Kaccudukarnus. Perpeccus. Knactepusarus.
O0paboTka ecTECTBEHHOIO s3blka. OCHOBHBIE AITOPUTMBI MAUTUHHOTO OOYyYEHUS.
Ouenka kauyecTtBa Mojaeau. Paznenenue BHIOOPKM Ha 00yYaroUlyr0 U TECTOBYIO.
Hcnonb3oBaHue METPUK B PA3IMYHBIX 33Jja4aX MAITMHHOTO O0yUYeHHUs.



Bo3moxnble ommOku kinaccuukanuu. @opMupoBaHue MATPULbl OIIHOOK.
BrisiBneHne MeTpuK KadecTBa JUIsl 3a/1a4 KiIacCU(PUKAIINHN U PETPECCUU.

Merton Onmkaimux cocegei. lMcnonb3oBanue meroga k-Onmmkalmmx
cocefeil s pemieHus 3amaud  kinaccudukanuu. [loAroroBka JaHHBIX s
npumenenus metoga k-NN. OcHoOBHBIE 3Tambl B pelIeHUH 3ajady. 3HAKOMCTBO C
UCIIONb30BaHuEM MeTona K-Ommkalimmx coceieil Ansi pelieHus MPaKTUYECKUX
3aj1ay.

AHaJIN3 OTKJIOHEHMH. MeETOIbl OLICHKM KadecTBa pEIIeHUs JUIA 3aaad
MAaIIMHHOTO 00y4eHus. PerieHue 3agauu MUHUMU3ALUUA OTKIOHEHUN. OCHOBHBIE
OpU3HAKM BO3HUKHOBEHHMS HEJOOOYuYeHMs] M IepeoOydyeHHss B Ipolecce
MAaIIMHHOTO O0y4YEeHUsl.

/lepeBo npuHATHS pemeHuil. CxemMa U OCHOBHBIE XapaKTEPUCTUKU
npeBoBugHOro rpada. JlucroBoil yszen. Mcnonb3oBaHue APEeBOBUAHOIO rpada B
KA4eCTBE JIepeBa NPUHATHSA pelIeHu. MeToa0I0rnuecKue MpenMyIecTBa 1epeBa
NPUHATHS pemieHuid. Vcnosib30BaHWE AepeBa NMPUHATUSA PEIICHUN Uil PELICHUS
IIPAKTUYECKUX 3a]1a4.

3apava kaaccupukannu. JIlnneitnas moaesb. 3ajava knaccuuKanuu B

MalMHHOM 00y4eHuu. OrmnucaHue MmaTeMaTH4YecKod Mojenu. JIuHeiHas
byHKIMs o1HOM nepeMeHHoi. Onpenenenre K03pGUIUEHTOB TUHEHHON QYHKIIUN
METOJIOMIIOCIIE0BATENIbHBIX YTOUHEHUN.

OO0yuenue JmHeiinod moxeau. Coznanue oOywaromeld BBIOOPKHU.
Onucanue mpoiiecca oOydeHus. Omnoxa. 3HAKOMCTBO C OOy4YeHHEM JIMHEHHOU
MOJIESIA Ha MPOCTOM MPUMEPE MCKYCCTBEHHOI'O HEWPOHA C OJIHUM BXOJIOM, KOTrAa
y=Ax (mpub=0).

JIuHeiiHasi perpeccusi. 3HAKOMCTBO C OCHOBaMHU JIMHEWHOW PErpeccumu.
[TpssMonnHeitHas anmpokcuMais. BosmoxxHocTH onenuBatens LinearRegression
oubnuotexkn Scikit-Learn. PaccMoTpenne mpuMepoB HCIONB30BaHUS JIMHEWHON
perpeccumu.

IMepuentpon. Heliponnsie cetu. [logsnenue nepuentpona. Onucanue u
CXeMa JJIEMEHTAapHOro mneplentpoHa. HM3MeHeHue BeCOBBIX KOA(DPUIIMEHTOB.
MetoaukaoOy4yeHus MOJICIIH.

MHoroc/oiiHble ceTH. ApPXHTEKTypa MHOTOCIONHOW cetn. (OCHOBHBIE
OpUHOUIBL paboThl. DyHKIMA akTUBauuu. KomudecTBO BXOJOB U BBIXOJOB.
OmnpeneneHue KOJIMYECTBA CKPBITHIX CJIOEB. OOydeHre MHOTOCIOWHOM ceTu. MeTton
00paTHOTO pacHpOCTPaHEHUS OLIMOKH.

BaiiecoBckasi crarucTuka. BeposrHocTHble anroputMmbl. OmnpenesieHue
BEPOSITHOCTH TMpPUHAAJEKHOCTH K Kiaccy. HesaBucumbie mnpusHaku. OOpaboTka
3aBUCUMBIX MPU3HAKOB. Vcrosb30BaHNE HAMBHOTO 0allecOBCKOTO Kiaccudukatopa B
PEIICHNH 33/1a4 C UCTIOJb30BAHUEM BEPOSTHOCTHBIX AJITOPUTMOB.

NupuBuayanbHblii mpoekT. BpiOOp 0IHOrOo M3 airopuTMOB MAIIMHHOTO
o0y4YeHHUs I pelieHHus 3amad npoekrta. Mcmomp3oBanue Oubmmorek Python mis
oOyuenuss wmonenu. OlleHKa KadyecTBa TMOJYy4YeHHON Mmojenu. Busyanmuzanus
pe3yiabTaTta. AHaNU3 1 0(hOpMIIEHHE PE3yJbTaTta padOThI.



TEMATHUYECKOE INTAHUPOBAHUE KYPCA
«IIPAKTHYECKASA HWH®OPMATUKA»

10 kuaacce

lyacs HCAOCII0, BCCTO —

34 gyaca

TeMbl, pacKpbIBarOLINE
JTaHHBIN pa3aen
IPOrpamMMBl,

Y KOJINYECTBO YaCOB,
OTBOJIUMOE HA UX
HA3Yy4EHHE

VY4eOHoe conepkanue

OCHOBHBIE BUBIICATEIHHOCTH
yYaIUXCsl IPU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

Pa3nes 1. O6padoTka MacCMBOB IAHHBIX B 3JIEKTPOHHbI

X Tadaunax(9 yacos)

DyHKIMHU
DIIEKTPOHHBIX
TaOJINL IS
00paboTKH
0O0JIBIINX
MAaCCHBOB JAHHBIX
(1 vac)

Vicrionb3oBanue QyHKIIHIA
B OT nmnst 06paboTku
OOJIBIIINX MACCHBOB
ITaHHBIX 0€3
ITOTIOTHUTEITHHBIX
ycnosuit: CUET, CYMM,
CP3HAY, MAKC, MUH.
O6paboTka 0OHOTO
Imuana3zoHa 3HaYECHU I pU
HAJIWYUU YCIIOBUS C
MOMOILBIO (PYHKIIMHI:
CUETECJIN,
CYMMECIJIN,
CP3HAYECJIN.
O0paboTKa HECKOIBKUX
TMara3oHOB 3HAYECHUU ITPU
HATHYUU HECKOJIBKUX
[YCJIOBUM C IIOMOLIBIO
(byHKIMA:
CUETECJIMMH,
CYMMECJIMMH,
CP3HAYECJIMMH,
MAKCECIJIN,

° PackpsiBaeT cMbICa

M3y4aeMbIX [IOHSITUH.

e  HMcnonbsdyer macrep dyHKIuit

npu padote cOT.

e  PaspabaThIBacT aJIrOPUTM
[pEIICHUS 3a/1a4H C UCIIOJIB30BaHUEM
CTATHUCTUICCKUX (YHKITHHAIIIS
00pabOTKH OOJIBIINX MACCHBOB
TaHHBIX.

e  Knaccubuuupyer pyHKiuu st
00pabOTKUMACCUBOB 110 HATUYHUIO
WM OTCYTCTBUIO YCIIOBUS/YCIOBUH.
e  lcmonb3yer BOZMOKHOCTH
00pabOTKUIAHHBIX C TOMOIIIBIO
¢bynkuuit B OT muid pemenus

MOBCCIHCBHBIX 3aJiay.

MWHECJIN.




JTaHHBIN pa3aen
MPOTPAMMBI,
M KOJWYESCTBO YacoB,
OTBOJIUMOE Ha X

Tembl, packpbIBaroLIne

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

[OJIyYEHUS MOJEIIN JaHHBIX
LIEJIbIX CIy9alHBIX

U3y4eHue
Busyanuzanusganaeix  (O0paboTka 601bIIUX 00BEMOB | PacKpbIBaeT CMBICH
(1 wac) manHbIX B O Tnepen M3y4aeMbIX TOHATUH.
Busyanusanuein.OcobeHHOCTH | Ompesiensier nesb
Pa3HBIX BUIIOB TMAIPAMM M HX  |pysvanysanuu JaHHBIX.
MCTIOJIb30BaHUSI.
° Bri6upaet u ucnomnb3yer
[TocTpoeHnue quarpamm B 3T 6046
LibreOffice Calc ¢ momoinpro (pyskwin JUDE ODPALOTRY
I [TAHHBIX [TEPEIBU3YaInU3alUCH.
MacTepa. .
° OHUMAET pa3Inyne
Cronbuarasi, ICHTOYHAs,KPYTroBas P 6THHOB
MMATpaMMBI, TpadHK. uarpamMm M rpaMOTHO BBIOMpaeT
. MOJIXO/ISIIYIO B 3aBUCIMOCTH OT
/lnarpammebl B siueiikax —
o [CTMBU3Y AITU3AIIH.
CHapKJIaifHBI.
Jpyrue TUIIBI JHarpaMm: ° Ctpout nmuarpamMmsl B
° CTon0usl ¥ JIMHUA LibreOffice Calc ¢ momomisro
" Bupiesas quarpamva  MACTEPA B COOTBETCTBUM C
BbIOpaHHBIM THUIIOM HA OCHOBE
o Ob6uacth
00pabOTaHHBIX JTAHHBIX.
° ITy3bIppKOBas
muarpaMMaMu o HpOBOI[I/IT HepBH‘IHBIﬁ aHaJIn3
° Ceruarast muarpamma.  [{AHHBIX Ha OCHOBEBH3YaN3aLMH.
Bo3MmoxHbIE MonenupoBaHue SKCIEPUMEHTA  |o PacKpBIBaeT CMBICT
HaTIpaBICHUS py pabOTEHa | MHUBUTY AlIbHBIM [13yqaeMbIX TIOHATHH.
MCCIICIOBaHUH. MPOCKTOM. Hcnonp3oBanne ° TTosCHAET HATpaBIeHHs
OTKpBITBHIE JTaHHBIE. dbynkuunit: CJIVUMEXY() u HICCIIe TOBAHMIL.
DopmatCSV (1 gac) |CJIYUMEXAY.AB() s
° Hcnone3yer maru macrepa

FEHEPALMH CIIy4alHbIX YACEN IS




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

UKCEI B ONIPEACIEHHOM
muara3oHe.

Mcnonb3oBanne QyHKIUNI:
CJITYUC() u CJTYUC.B()
VTS TIOJTYYCHUS CITyYaifHbIX

uucen B auanazone ot 0 1o
1.

OTKpBITHIE TAHHBIC B CETU
Nutepuet. ®opmar CSV.

MOy ICHUS
HEO0OXO0MMOT0
pactipesieieHusl.

° [Tonumaer paznuure
MHCTPYMEHTOB

rEeHEpALUH CIIy4aliHbIX
YHCEeN U JIOKA3bIBAET
NPaBUIBHOCTD BBIOOPA

TUIs1 MOZICTTUPOBAHHUS
PKCIIEPUMEHTA TIPU
[POBEICHUHT

MCCIICIOBAHMUSI.

U Ocy1iecTBIISIET MOUCK
OTKPBITHIX JAHHBIX B CETH

MuTepHar.

O6paboTka MacCUBOB
ITAHHBIX

B OJICKTPOHHBIX
rabuimax (1 gac)

Mcnons3oBanune GyHkmmit DT miis
00paboTKn

OOJIBIIINX MACCUBOBIAHHBIX.

MaccuBsl 1aHHBIX B OT.
OnHOMEpHbBIE U

TBYMEpHBIE MACCHUBBI. THIIBI
ITAaHHBIX, PE3YJILTAT

paboThl. DyHKIUSA

HAUMEHBIIUIA
(HAUBOJIBILININ).
[ToamemMeHTHOE CI0KEHHE,
BBIYUTAHHC, YMHO)KGHI/IG nu

MCIICHNUE DJIEMCHTOB IBYX
MaCCHUBOB.

IPemenne MPUKIIaIHBIX

Bajiad BHIOOPOYHOTO
CYMMHPOBAHHUS C
KMCITOJIE30BAHUEM

° PackpsiBaeT cmbIc

M3y4aeMbIX TOHSITHH.

U [Tonnmaer paznuuue B
MpUMEHEHUU HOPMYII K
nUana3oHy siueeKk u
MpUMEHEHUH (HOpMYII K
MaCCUBY JIaHHBIX.

U [Ipumensier
BBIYMCIIUTEIHHBIC
(byHKIIMHM K MaccuBaM
TAHHBIX JJIs TOBBIIICHUS
PO PEKTUBHOCTH PEIICHUS
MPUKIIATHBIX 33124
aHaJIM3a JaHHbBIX.

U Pemaer 3amaun
MO3JIEMEHTHOTO
CJI0’KEHU S, BBIYUTAHMUS,
YMHOXKEHHS U JIEJICHUS
ITBYX MacCHBOB.




TeMbl, pacKpbIBarOLINE
JTaHHBIN pa3aen
IPOrpamMMBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

U3y4eHue
MacCHBOB. npuMeHeHneM (QpyHKIiioopaboTKu
MacCHBOB.
O06paboTka [MpencraBneHe TaHHBIX B S PacKpbIBaeT CMBICT

MaHHBIX B (haiimax
dbopmara CSV
(1 gac)

bopmate CSV.
Coxpanenue ganubix T
LibreOffice Calc B
dbopmare CSV.
Hcnonp3oBanue
Pa3JIMYHBIX pa3/ieIuTeneH.
O0béM amsTi Qaiinon
(dopmara CSV.
JlocTonHcTBa U
HeI0CTaTKu (aisos,
MPEACTABICHHBIX B
dbopmare CSV.
[TpakTudeckas pabota mno
MpeoOpa3oBaHUIO JAHHBIX
B popmar CSV.
CpaBHUTENBHBINA aHATHU3
BaHUMaeMoro o0béMa
MaMsTH PU XPAaHCHUH B
TaOJMIHOM 1 TEKCTOBOM

dopmarax.

M3y4aCMBbIX TTOHSATHUH.

° [Ipeobpasyer TekcTOBbII
(haiin B hopmat, oOpadaTbeiBaeMbIid
DT, nuHao6opoT.

° [Tonumaer ob6nacThb
NPUMEHEHHUS U JIOCTOMHCTBA
bopmara CSV 15 cOXpaHEHHS U
nepeaayn JaHHbIX.

° [TpaBUIBHO pacrakoBHIBAET
(aiinel popmata CSV s
MOCJIC/TYIOILETO aHAIN3a/IaHHbBIX B
OT.




Tempbl, packpbIBaroLIne
JTaHHBIN pa3aen
IPOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
HA3Yy4ECHHE

YyebHOE conepkaHue

OCHOBHBIC BUIBIICSTEIHHOCTH
yYaIUXCcs IPU N3yICHUUTEMBI
(Ha ypoBHE YUCOHBIXICHCTBHUI)

KoppensaunoHHsIi
axamu3 (1 gac)

CyTb ¥ Ha3HAUCHUE
KOPPEIALMOHHOTO aHAIIU3a.
Koadduument xoppensuuu.
l13MeHeHHEeYHnCIIOBOTO 3HAYCHUS
K03 pHLIIEeHTa KOPPESAILIUH ITPH

MCCIIETyEMBIX TAHHBIX.
KauecTBeHHas OLIEHKA 3HAUYECHUN
KO3 QHIIEeHTa KOPPEISALIUH 110
mkane Yennoka. AHaIU3 JaHHBIXC
MCII0JIb30BaHUEM (QYHKIIUU
KOPPEJI 8 OT LibreOffice Calc.
[TocTpoenue rpaduka paccesHusl.
Ulunus tperna.Pa3opoc qaHHBIX
OTHOCUTEJIHO JIMHUM TPEHJIA.
Mento /lannbie. CTaTUCTHKA.
Koppenauusans nocTpoeHust
KOPPEJIALIMOHHON MaTPUILbL.
Pelienne npukiagHbIX 3a1a4
AQHAJIN3a JAHHBIX HAOIPEACIICHUE
psMOM MImoOpaTHON
BaBUCHMOCTEH 110 3HAYEHUIO

KO3 pUIIHEHTa KOPPENALUH.

pa3JIH‘IHOI>'I CTCIICHU 3aBHCHUMOCTH °

° PackpsiBaeT cmbICi
M3Y4aeMbIX TTOHITHI.

U ITonumaeT pasHULy MEXITy
[IPUYMHHO- CJIEACTBEHHOM CBA3BIO U

KOPpEJALNEH TaHHbIX.

ITornMaeT HEOOXOAUMOCTH
MCITOJIb30BAHUS KOPPEISIITUOHHOTO
aHaan3a OOJIBIIMX JaHHBIX B
KaueCTBEMHCTPYMEHTA
HCCIIEOBAHUA.

° Bnaneer naBpIkaMu
MCroNb30BaHus QyHKIUHIT
LibreOffice Calc myis BeIUMCIeHUS
K02 (ppHLIeHTa KOppensuy,
noCTpocHUsATpaduKa pacCeHBaHUS.

° CTpouT KOppENAINOHHYIO
MaTpUILy C IOMOIIbIOMEHIO J[aHHbIE.
Craructuka. Koppensius.

° [IpoBoaut ananns
KOPPETSALMOHHON MaTPUIIBI,
MCTOJIb3YSyCIOBHOE

(hopmMaTupoBaHue.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

H3y4eHUE
Boccranopienue 3a1a4ya BOCCTaHOBJICHHUSI ° PackpsiBaeT cMbICI
3aBUCHMOCTEH QHATIMTHYECKON 3aBUCHMOCTH 1O  [13yqaeMbIX TOHSTHIA.
(1 gac) OT/CIbHBIM 3HAYCHUAM. ° OOBsicHSET CyThITpoIIecca

MHTEpHOISIIMOHHBIN TTOJTMHOM,
MHTEPIIOJISIIMOHHBIC

KO3 PHUITUEHTHI.
Oxcrpanossanus. CriiakuBaHue.
MeTo1 HAMMEHBIIIUX KBAAPATOB.
[TocTpoeHue noamHoma
Ularpanxa. [loctpoenre nuHAN
TpeHa.

Koaddurment gerepmMuHanuu.

BOCCTAHOBJICHHUS 3aBUCHUMOCTEH.

° Bitaneer HaBbIKaMu
MCTIOIb30BaHUS (PYHKIUH
PIIEKTPOHHBIX TAOJIUIL 1S
MIOCTPOCHHS OJIMHOMHUAIBHBIX
TPEH0B, BBIBOAA KOd(PPHUIIEHTA
NeTepMUHAINH U yPaBHEHUS

IIOJIMHOMA.

ba3nl 1aHHBIX B
PIIEKTPOHHBIX TaOJIUIIAX
(2 gaca)

Coznanue B/l B OT: ctpykTypa
TaOJINIIBI, 3aITHCH, TTOJIS, THII
routst, umst b1 CriocoOb1
BAIOJTHCHHSI U PEIaKTHPOBAHUS
imaHHbIX. Mcionbp3oBanue Gopmbl

imuist 3anonHenust bJ[. Coptuposka o

BamrCen.

DopMUpOBaHUE 3alIPOCOBHA
BBEIOOPKY JaHHBIX.

DunbTp.

ITonck m 3aMeHa JTaHHBIX.
Oynkiusa BIIP — nmouck
DIIEMEHTOB B TA0JIUIIE WU
ITMara3oHe Mo CTPOKAM.
CBoiHbBIE TAOJIHUIIEL.

® PaCKpHBaCTCMBEH
HSyqaeMBD(HOHHTHﬁ.

° PazpaOaTsIBaeT cTpykrypy

TaOJIUL] JUIsl TOCTPOEHUS Oa3bl
TTAHHBIX B 2JIEKTPOHHBIXTAOIUIIAX.

Bnaneer HaBRIKAMU
MCIIOJIb30BaHUS (PYHKIIUN
RIIEKTPOHHBIX TaOIUI] 110 paboTe ¢
npocTeiiiel peasiMoHHoM 6a30ii
TTAaHHBIX.
° OcymecTBIIIET COPTUPOBKY
3arnuceil 6e3noTepu TaHHbIX.

° [IpaBunsHO




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

[TpenmymiecTBa CBOJHBIXTAOIHUIY
pu paboTe ¢ OONBITMMH
00BEMaMU 1TaHHBIX. AJITOPUTM
CO37aHMsI CBOJHOW TaOIHUIIBI.
Pemienue 3agadyna co3ganue
CBOJHBIX TaOmui s BJI.

(hopMupyeT 3aIPOCHl HABBIOOPKY
TAaHHBIX B COOTBETCTBHH C
IMMOCTaBJICHHOM 3a1a4cii.

° OcymecTBISIeT NOUCKH
ArperupoBaHUE JAHHBIXC ITOMOIIBIO
¢ynkuuu BITP.

° IToHMMAaET MpaKTUYECKYIO

BHAYUMOCTDb CBOI[HI)IXTa6JII/IH,
co3naHHbIX cpeacTBamu OT.

Pa3zen 2. UHTe/UIeKTYaIbHBII aHAIU3 TaHHBIX (8 YacoB)

Bsenenue. 3amaun
aHam3a nqaHHbIX (1 gac)

IHayxa o nannbix. Hanpasiienus
DataScience.

IBocTpeO0oBaHHOCTH CIEIIUATMCTOB
Data Science. L{ens 1 OCHOBHBIE
DTaITBl aHAJIM3a JaHHBIX.

IAHANN3, MPOTHO3UPOBAHUE,
BbIpa0OTKa peKOMEHalitHa
MpuMepax perraeMbIx 3aj1ad.

M crionp30Banre OMOIHNOTEK A3BIKA
nporpamMmmupoBanus Python B
KaueCcTBE MHCTPYMEHTOB aHAIN3a
ITAaHHBIX.

MmMnoptupoBanue OMOIUOTEKU U
OTIEIBHOMI

o PaCKprBaCT CMBICJI

M3y4aeMbIX TTOHATHH.
U [ToHnMaer npu4YMHBI
BocTpeboBanHocTH DataScience.
° [IpaBunbpHO Ha3bIBacT
VMCTOYHHUKH TeHEPau OOJIBIINX
00BEMOB JIaHHBIX B COBPEMEHHOM
MUDE.

Bnageer moHMManneMIienu
1 33/1a4, PEeIIaeMbIXC TIOMOIIBIO
aHaIIM3a TaHHBIX.
° I'paMOTHO UMTIIOPTHPYET
OHOIMOTEKY M OTACIBHYIO (PYHKIIHIO

M30MOJIMOTEKH SI3BIKA




TeMbl, packpbIBaroIye 0
NAHHBIH passien CHOBHBIE BUJIBIJICATEITHHOCTH
[IPOrPAMMBL, (yqamnxc;{ npu gsyquI/EHTeMIZI)
Ha YPOBHE YUCOHBIXICHCTBUI
Y KOJIMYECTBO YacOB, VueGHOe cojiepiKanme
OTBOJIMMOE Ha MX
W3Y4YCHHE
(byHKIMK U3 ONOIHOTEKH s3bIKa  [IporpaMMupoBanusPython.
nporpammupoBanusPython.
HOI[FOTOBKa JaHHBIX (1 MalnuHouYuTaeMbIe (bOpMaTBI o PaCKpLIBaeT CMBICJI
'-IaC) ImaHHBIX. YeI0BEeKOYNTaCMbBIC M3y4acMbIX MMOHSITHUMN.
(bopmatsl nanmbix. Ceipere ° [ToHrMaeT HeOOXOAUMOCTh
panmbie. Data set (Habop NpeBapUTENILHOIN 00paboTKH
IMaHHbIX ). ICTOYHUKH FAHHBIX. | pprx
Heobxon1uMocTh nepBUYHON
U Bnaneer nonnmanuem
00pabOTKU U CTPYKTYpHU3ALIUU
HaOOpa BO3MOXKHBIX OIMIMOOK U
CBIPBIX JaHHBIX. Hanbonee yacto
NPUYHH UX BOZHUKHOBEHHUSI.
BCTPEYAIONIUECS OMMOKH BCHIPHIX I
(]
ITAaHHBIX ¥ HEKOTOPBIE CITOCOOBI UX 6036 PUMCHACT MCTO/IBI
ycrpanenns. Metozst o6paborkn [0 PA0OTKH CTPOK BLII?K%[hon
CTPOKOBBIX JJAHHBIX B SI3BIKE [[POrpaMMHpOBAHHI Yy :
MCITOJIb3YET HAaBBIK OTJIAIKU
nporpammupoBanus Python.
IPOrPaMM.
Cpena Jupyter [Tpoext Jupyter. OcHoBHOE ° PacKpbIBaeT CMBICT
Notebook (1 gac) Ha3zHaueHHe MmpoekTa Jupyter. M3y4aeMBIX TIOHSTHIA.
Jupyter Notebook u Jupyter Lab. |q Henonesyer cpenyJupyter
'YcraHoBKa Jupyter ¢ MOMOLIBIO  INotebook msico3nanms,
MEHEDKEpa TIaKeToB PIp. PEIAKTHPOBAHHUS M OTJIAIKH
Coznianue v coXpaHeHueOI0KHOTa NporpaMM Has3bike
B hopmare nporpammupoBanus Python.
Apynb. OcHOBHBIE KOMIIOHEHTBI
° ITonumaer, Kak co3maTe U
okHa. Ko/1oBbIE U TEKCTOBEIE
. COXPAaHHUTH
sTaeiiku. PexxuMbl




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4YECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

[pEOAKTUPOBAHUSA U

BBITIOJTHCHU . TeKCTOBaﬂpaSMCTKa
Markdown.

OJI0KHOT B cpene Jupiter
Notebook.

™ BiageeT Bo3MOXHOCTAMHU
TEKCTOBOM pa3METKH

Markdown.

° Hcnons3yer TekcToBbIC U
KOJIOBBIE

STICHKH 171 CO3IaHMs,
[pEIaKTUPOBAHUS U

BBITIOJTHCHHU .

[MTaker Pandas(1 gac)

brubnroTeka i aHAIM3aTaHHBIX
Pandas.

'YcranoBka onbnrorekunPandas u3
OJIOKHOTA.

CTpyKTypa JaHHBIX Series.
ApudmeTrndeckue oneparu,
ITOCTYIT K OTJCIBHBIM dJIEMEHTaM
1 cpe3bl B Series. Series Kak
cioBapb B Python.

CriocoObI co3maHusi O0BHEKTOB
Series. SIBHbIC HHESBHBIC
WHIEKCHI.

CrtpykTypa nanubix DataFrame.
Utenue u 3anuck GaiaoB
(bopmara

.CSV. Komans! mpocMoTpa
MEPBBIX WIMITOCIEIHUX CTPOK
CYMTaHHOTO (aiina.

° PackpsiBaeT cmbICi

M3y4aeMbIX TOHSATHIA.

® HpaBI/IJ'IBHO OonpecacyACT
00bexThISEries u DataFrame.

Bnageer xkomangamu
co3aauus 00BEKTOB Series u
DataFrame.

° ITonnMaeT pasHULLy MEXIY

SIBHOM U HESIBHOMUHACKCAIIUSIMHU.
® CaMOCTOSTEIbHO
MPUMEHSET KOMaH/bI JUISICO3/1aHMS
00BekToB Series u DataFrame.

° IIpaBUIIBHO UCTIONB3YET
KOMaH/IbI JUIICO3MaHUs O0BEKTOB
Series u DataFrame npu perienun

3a7a4 aHAJIN3a JaHHBIX.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

CTaTUCTHUYECKHE
XapaKTEPUCTUKUIAHHBIX
(1 gac)

I crioib30BaHNEe METOJIOB K
biiementam DataFrame.
BrrOopKa 1o yCcIIOBUIO BCTOIOIAX
oonexToB DataFrame.
IArperupoBanue B Pandas.
CyMMUpOBaHHE 3HAYCHUH,
oTpesielieHue MUHIMAIILHOTO H
MaKCHMAaJIbHOI'O 3HAYEHHH,
IMOACYET KOJIMYSCTBA 3HAUCHUMN
00BekToB Seriesn DataFrame.
CTaTHCTHKA C IOMOIILIO
byukiun describe().

° PackpsiBaeT cmbICi

M3y4acMbIX TIOHATHH.
° IIpaBUABHO PUMEHSIET

MeTo bl K 3nemeHTam DataFrame.
CamocTosTensHO
(hopMHUpyeT KOMaHIBI IS
arperupoBaHMs TaHHBIX.

[IpoBOAXT EPBUYHBIN
QHAJIM3 JAHHBIX Ha OCHOBE METOJI0B
OIMCATEIBHON CTaTUCTUKH.

Busyanuzanus u
npeoOpazoBaHue
MaHHBIX (2 yaca)

Buzyanuzanus JaHHBIX C
nomortnsro Matplotlib.

Bunbl rpagukoB ¥ QyHKIMU IS
MX TOCTPOCHMS C TOMOIIIBIO
Matplotlib. Hacrpoiika rpadguxos.
CoxpaHeHue KapTHHKH.
[TepedopmaTupoBaHue TaHHBIX:
OUYUCTKa, IpeoOpa3oBaHue,
ciusiHue. KareropuanbHeie u
urcioBble JaHHble. [Tonck
MPOMYIICHHBIX 3HAUYCHHH.
MeTtoab! 06paboTKi
MPOMYIICHHBIX 3HAUYCHHH.
DunbTpanys JaHHbIX.
MacmTabupoBaHEJaHHBIX.
Brr6opka

° PackpsiBaeT cmbIc

M3yJaCMbIX MOHSTHH.

° [IpaBuiibHO BHIOMpPAETBHI

rpaduka A pereHus
[IOCTaBJICHHON 3a/1a4H.

CaMOCTOSTEIbHO
HACTpanBaeT OTOOpakKeHHE Ha
rpaduKe, HCIIOJIB3YS BO3MOXHOCTH
oubmmorexu Matplotlib.

U [IpaBunbHO cCOXpaHseT
MOJIy4eHHOE U300pa’keHue.

° Ocy1ecTBisieT aHATN3
TTAHHBIX Ha OCHOBE IOJIy4E€HHOU

BU3YyaJIN3alluU.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

CTPOK/CTOJIOIIOB 1O 3aJaHHBIM
KPUTEPUSIM.

° IIpaBmibHO onpenensieT
KaTeropuaibHbIE HUNCIOBbIE
[TaHHBIE.

° [IpaBunbHO HaXOAUT
KOJIMYECTBO IPOMYIIECHHBIX IYEEK.

U CamocCTOATEeNBHO BHIOMpAET
METOJ] ¥ UCIIOJIb3YET €ro AJis
00pabOTKHU MPOIYIICHHBIX 3HAUCHH .
° Hcrnons3yer BO3MOKHOCTH
MacIITaOUpOBaHUS JAHHBIX.

° [IpaBMIIBHO OCYIIIECTBIISIET

BBIOOPKYCTPOK/CTOJIOIIOB 110
3a/IaHHBIM KPUTEPHUSIM.

NHuBU Iy AJTbHBIN
npoekT (1 gac)

[IpoBeneHne pa3BeAOYHOTO
AHaIM3a U BU3YyaIu3aluu
0O0JILIIIOr0 MacCHUBA JAHHEIX C
MoMoIILI0 Onbanorekn Pandas
BOo3MOXkHOCTeH Matplotlib s
BH3YaJIH3alluu pe3ysbTara.

° CaMOCTOATENBHO MPOBOIUT
HpeI[BapHTeJ'IBHBIfI aHaJIn3 JaHHBIX C
oMo oubanorexkuPandas.

° Hcrnons3yer BO3MOKHOCTH
Matplotlibms Busyanusaiuu
[pe3ynbTara.

U] [TpaBunsHO oopmitsieT
[PE3yNBTAThHI MPOBEAEHHOTO aHATH3a
MHOPMYITHPYET BHIBOJIBIL.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

Pazaen 3. AIropuT™Mbl 00padoTKH CHMBOJIbHOI HHpopMmaiun (12 yacoB)

AJITOPUTMBI 00pabOTKH
TEKCTOBBIX AaHHbBIX (1
gac)

3amMeHa TTOBTOPSIOIIMXCS
cumBOJI0B. MeTox replace.Ilorck
MaKCHMaJIbHOM Y MUHUMAaJIbHON
MOJACTPOKH

cuMBOJIOB. [Tonck
MaKCHMAaJIbHOI'O KOJIMYECTBA
MY LIIX

MOAPSIJT CHMBOJIOB.

° PackpsiBaet cmbICi
M3y4aeMbIX TOHATHH.
° Brnageer pa3zbuenuem

CTPOKH 10 TIpobeniamM Uit

JPYTUM CUMBOJIAM.
° IIpaBuibHOOTIpENEIAET

MaKCUMaJIbHOE U
MUHHUMAJIBHOE YHUCIIO

WY IIHX TOAPST

CUMBOJIOB B CTPOKE,
COOTBETCTBYHOLINX
HEKOTOPOMY YCJIOBHIO.

U Ocy1iecTBIIsIE€T IOUCK
KOJIMYECTBA UIYIIHAX

[IOJpsiJl CAMBOJIOB, CPEIU
KOTOPBIX HET YKa3aHHBIX
CHUMBOJIOB HJIM LIENIOYKHU
CUMBOJIOB.

° [IpaBHIIBHO OCYIIIECTBIISIET
ITOUCK

ITOBTOPSIFOIUXCS

LIETIOYEK U3 IBYX, TPEX
CUMBOJIOB.

U [Tonnmaer otiinume B
[MOMCKE MaKCUMaJIbHOT'O U
MHHHMAaJIBHOTO

KOJINYECTBA CUMBOJIOB,

CpeIH KOTOPBIX

YKa3aHHBII CUMBOJI
BCTpeyaeTcs N-e

KOJIMYECTBO pas.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

IAHATN3 TEKCTOBBIX

JImrHA camMoil JIIMHHOMN

o PaCKpBIBaeT CMBICI

ykazarenei psictpok (1
gac)

MCKOMOM MOJICTPOKH.

Meron nByx ykazarenein.Ilonck
MOJICTPOKH, OTPaHUYEHHOU
YKa3aHHBIMU CUMBOJIaAMU.

JTAHHBIX. MMOALICIIOYKHY CUMBOJIOB. M3y4aeMBbIX MOHSTHUMN.
Jlnnamuyeckuiinonxon Jlunamudeckuii moaxon. Komosas | TIpaBHIIBbHO OCYIIECTRISET
(1 gac) rabmmua ASCII char u ord. CPABHEHMETONPS HYIIHX
MakcnMalbHOCH MUHUMAIBHOS |, 0 o0 o CTpOKE JIAHHBIX.
[OTHMICCTBO MAYLIHMX TOAPIA ° Brnaneer metonioM nepebopa
CHUMBOJIOB, 32 UCKIIOYEHUEM
o PIIEMEHTOB JIISICPAaBHEHUS COCETHUX.
[YKa3aHHOM TMOJICTPOKH.
U Ocy1iecTBIISIET MOUCK
MOICTPOKU, CHUMBOJIBI KOTOPOM
[pacIioyIoKeHbI BaJI()aBUTHOM HITH
00paTHOM aJIhaBUTHOM TIOPSIJIKE.
° ITpaBUIBHO OCyIIECTBISIET
MOMCK IIETI0YEK U3 JABYX, TPEX
CHMBOJIOB MyTEM nepedopa
PJIEMEHTOB.
Meton nByx IAHAIIA3 CTPOK HA HAJTMYUE ° PacKpbIBaeT CMBICI

U3y4aeMbIX TIOHATHH.
U Bnageer meTonoMaByx
lyKasaTeneH JUISIOMCKa YKa3aHHOU
[IOJCTPOKH.

° IIpaBuABHO OCyIIECTBISET
IMOMCK MaKCUMaJIBHOTO U
MHHHMAaJIbHOTO 3HAYEHUI
[IOIIOCIIE0BATEIBLHOCTHC

yKa3aHHOM KOMOMHaIueil CHMBOJIOB




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

METOJIOM JIByXYyKa3aTeJeH.

AHaJIN3 TEKCTOBBIX
(aitnos.

YacToTtHbIi cioBaps (1
yac)

MHOECTBO KaK CTPYKTypa
maHHbIX. COPTUPOBKA MHOYKECTBA.
DopmyJia BKIIOUYEHUN 1
MCKIIOUYCHUNJIS ABYX MHOYKECTB.
MeTton count. YacTOTHBINCIIOBAPD.

o PaCKpBIBaeT CMBICI

M3Y4aeMbIX TIOHITHI.
° Bnageer hopmymnoit

BKJIFOUCHUN U UCKIIOYECHUH I
pabOThIC ABYMSI MHOKECTBAMH.

° [TpaBUIBHO CTPOUT
YACTOTHBIN CIOBaph IS JIFOOO0M

CTPOKHU CMUMBOJIOB.

['enepanyst cinos
3agaHHoro andasura (1
Jac)

["eHeparus Bcex BO3MOXKHBIX
CJIOB 33JJaHHOT0 Habopa OYyKB.
[TepeGopHBIii anropuT™.
IBroskeHHBIE [IUKIIBI.

Mopmyns intertoolsdynkim
product

o PaCKpBIBaeT CMBICI

M3y4aeMbIX TTOHSATHIA.
° Bnaneer metonom
reHepanrnn BCEX BO3MOKHBIX 6YKB B
3a/laHHOM Habope.

° IIpaBrIIBHO UCTIONB3YET

repeOOPHBII ATOPUTM TS
Ompe/eIeHNs] KOTMYEeCTBACIIOB,
KOTOPBIE MOYKHO TIOCTPOUTH H3
[YKa3aHHOTOKOJINUECTBA CHMBOJIOB
[P HAJTMYUU YCIOBHIA.

° IIpaBUIIBHO UCTIONB3YET
byukuuio product Moyt intertools
115l TeHepaIui CHMBOJIOB.

[ 'eHepanys BCEXCIOB,

[lepecraHoBKM OYKB B 3aJJaHHOM
ciose. Monyib

° PackpsiBaet cmbic

M3y4aeMbIX TOHSITHH.




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

[y IOBJIETBOPSFOIIIHX
ycioBuio (1 gac)

intertools, ¢dynkuums permutations.
Hamune HOTCYTCTBHUEC CHUMBOJIA B
CJIOBC.

Ilonumaet oTnuuue
COYETaHUN YKa3aHHBIX CUMBOJIOB OT
BO3MOXHBIXIIEPECTAHOBOK.

° IIpaBrIIBHO UCTIONB3YET
(dbyHKIMIO permutations MOy

intertools s reHeparMECUMBOIIOB.

OO0paboTka
[[CJIOUNCIICHHBIX
MaHHBIX: TpakTUKyM (1
Jac)

[lemouyucieHHbIE TaHHBIEC.
CuutsiBanue u3 (aiina.
O6paboTKa 37IEMEHTOB MaCCHBA.
BriOopka 31eMEHTOB MaccHBa B
COOTBETCTBUU C 3aIaHHBIM
ycioBueM. OnpeneneHue
MaKCUMaJIBHOTO U MUHUMAJIBHOT'O
Cpeau OTOOpAaHHBIX YHCE.

o PaCKpBIBaeT CMBICJI

M3y4aeMbIX TTOHATUH.
° OcymecTBisieT obparieHue
K qaHHbIMbaiina B popmare .tXt.

° IIpaBUIIBHO UCTIONB3YET
OTIepaIIiH TETTOYUCICHHOTO JICTICHUS
TUTSL OTIPEICIICHUS IETMMOCTHHA
YKa3aHHOE YHCIIO.

° [Tonnmaer npuHIUT

COCTaBJICHUS CIIOXKHBIX yCHOBHﬁ.

Yucmosbie aBToMathi (1
gac)

IAHQJIN3 YHCIIOBBIXAITOPUTMOB.
Vcnonb3oBanue GyHKIUNAISA
Mpe/CTaBICHUS YNCEIB
PA3IMYHBIX CHCTEMaX CUHCIICHUSI.
Perenue 3a1a4 Ha 00pabOTKY
HATYPaJbHBIX YHCENT YHCIOBBIMU
ABTOMAaTaMHU Ha SI3bIKE

® PaCKpBIBaCT CMBICJI
M3ydaCMBbIX TTOHSATHUH.

° IIpaBUIIBHO UCTIONB3YET

¢dynkimu bin,int.
U OcyuiecTBiseT aHAIN3
QJIITOPUTMOB PabOTHI UUCIOBBIX
AQBTOMATOB.

° Bnageer meTonamuperieHus

3ajad Ha




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

nporpammupoBanusiPython.

AHAJIN3 Y CJIOBbIXaJITOPUTMOB.

Perynsipubie
BoIpakeHus (3uaca)

3HakoMcTBO ¢ PB. O0Omue
[IPUHLKIIBI UCTIOJIb30BaHUSPB.
Moyb re si3blKa
nporpamMmmupoBanus Python.
OcHoBbI cunTakcuca. 111admoHbL.
'Yka3aHHE KOJIUICCTBA
rmoBTOpeHMi. [Tpumepsl
KMCIIOIL30BaHUS.

Moaudukaius TEKCTOBBIX
IMAHHBIX C UCMOJb30BaHNEMPB.
OuyncTKa JaHHBIX.

IPa3enenre JaHHBIX HAOTACIBLHEIC
CTOJIOLIBL.

ITouck u 3ameHa ¢ momonibpio PB.
dyukiuusearch, fullmatch

MO JISATE.

Vcnionb30BaHue PETYISPHBIX
BI)Ipa)KeHI/Iﬁ JJI1 TIOUCKa 1
BaMEHbI TaHHBIX C TTIOMOIIbIO
cpencTB 0(MCHOTO TTaKeTa
LibreOffice.

PaCKpBIBaeT CMBICI

M3y4aCMBbIX TTOHATHUH.

[ToHrMaeT npuHIMIBI

CO3IaHUs U UCIIOJb30BaHua PB.

OCYH.I@CTBJI?IGT ITOUCKIIO

[YCIIOBHIO C UCIIOJb30BaHueM PB.

ITpaBunbHO ucnons3yetr PB

JUIAOYUMCTKH JAHHBIX.

Ocy1ecTBiseT pa3zeieHue

JTAHHBIX HAOTACIBbHBIC CTOJI6IH)I.

IIpaBmiibHO ucnons3yer PB

JJIATIONCKA WU 3aMCHBI JJaHHBIX.

Pentenue 3amay Ha
mudposanue (1 yac)

Kpuntorpadus. lludpposanue u
nemudposanue. LHudpor
nosacraHoBku. udp Lesaps,
cxema muppoBaHUSL.

PackpsiBaet cmbic

M3y4aeMbIX TOHSITHH.

HpaBI/IHBHO HCIOJIB3YCT

BO3MO>KHOCTH SI3bIKA
MPOrpaMMUPOBAHUS




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

Python ms mmmdposanus
H(pOpMAaIIHH.

U Buiageer npocteimMu
MeTo1aMu NIU(QPOBAHUSIN

nemdpoBaHus HHPpOpMaIUH.

Paznen 4. Uncnennbie Metoanl (5 yacoB)

IIpakTUKyM 110
[PELICHUIO YPABHEHUH B
PIIEKTPOHHBIX TaOJIUIIAX

(1 gac)

[lorpemtHOCTh BBIUNCIECHUN.

VI cTOUHMKHUIIOTPELIHOCTEN NpU
KOMIBIOTEPHBIX BHIYUCICHUSX.
MeToauKapeieHusl ypaBHEHUH C
MCII0JIb30BaHUEM TaOJIMYHOTO
rnmpoiieccopa. Pemenne nMHENHBIX
ypaBHeHu. Meron
npuomkenuid. [Togdop
rapameTpa.

o PaCKpBIBaeT CMBICI

M3y4aEeMbIX TIOHATHH.
U ITonnmaeTr npu4HUHbL
BO3HUKHOBEHUS IIOTPEIIHOCTH
BBIYKCIICHUMN.

° Buaneer rpadpuyeckum
METOJOMPEIICHNS] YPaBHEHU.
° IIpaBUIIBHO UCTIONB3YET
NpUOIMKEHHBIA METO PELLICHUS
YPABHEHUH C MOMOIIBIO

BO3MOKHOCTEHDT.

Penrenue ¢puHaHCOBBIX
3ajiaq B DJICKTPOHHBIX
rabmuiax (1 gac)

CtpykTypupoBaHue nHbopMauu
(bMHAHCOBOTO XapaKTepa O IeHax
1 aCCOPTUMEHTE MPUBLIOOpE
TOBapOB U YCIYT.

CpaBHEHHE BapHaHTOB PacX0Ji0B
M TOXOOB. JIMUHEII U ceMeHHbII
Oroket. Pacuér u yrnara
HaJIOTOB.

° PackpsiBaet cmbich
M3y4aeMbIX TOHSITHH.

U OcymecTBIISET MOUCK
OTKPBITON MHGOpMAITUU
(hMHAHCOBOTO XapaKkTepaB CETH
HNuTepHer.

° Bnaneer HaBbikamu
CTpYKTypu3alnuu (GPUHAHCOBOU
rH(pOpMaLuu.

U [IpaBUIBEHO IPOBOAUT




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

U3y4eHue
CpaBHUTEIbHBIN aHATH3 PA3THYHBIX
(DPMHAHCOBBIXIIPOAYKTOB, BKJIIOYAsI
OAHKOBCKHUE YCITYTH.

ccnenoBanue [Moctpoenue rpadguxkoByHKIHIA B|e PacKpbIBACT CMBICIT

rpadukoB QyHKIMI B
MOJIIPHBIX KOOPJAUHATAX
(1 gac)

MOJIIPHBIX KOOPAMHATAX.
Odopmnenue rpaduxa B OT.
VccnenoBaHnue U3MEHEHHS
rpaduka B 3aBUCUMOCTH OT
KOJTMUYECTBA BRIOPAHHBIX
BHaueHuil. MccinenoBanue
noBeseHus rpaduka B
BaBHCUMOCTHU OT 3HAYEHUI
KO3 PHUITUEHTOB.

M3y4aeMbIX TOHSATHIA.
° ITonumaer ocoGeHHOCTH
NOCTPOCHUATPAYUKOB (PYHKINH B
MOJISIPHBIX KOOPJMHATAX.

U Bnaneer HaBbikamu
MCCIICI0BATENIbCKOM IEATEIbHOCTH
[PU [IPOBEICHUU YKCIIEPUMEHTOB.
° [IpaBUIBHO BHISBIIAET
MapaMeTpbl, BIUSIONINE Ha

[pe3yJbTar.

[IpakTHKy™M 11O
BBIUMCIICHUIO ITTUHBI
KpuBOii(1 yac)

JInckpeTusanus Kak METO
OIIPENEIIEHUS IJIMHBI KPUBOM.
I[Tar quckperusanuu.
HMccnenoBaHue BIMSHUAIIAra
IMUCKpETU3alli HAaKOHEYHBIN
[pe3yJibTar.

° PackpsiBaet cmbIc
M3Y4aeMBbIX TIOHATHH.

° IIpaBuIIbHO UCTIONB3YET

JIUCKPETU3ALUIO IUIBBIYMCIICHUS
TUTMHBIKPUBOM.

U Bianeer HaBbIkamMu
MICCIIEI0BATEIIbCKOU IEATEIIBHOCTH

IIPpU IMMPOBCACHNUU SKCIICPUMCHTOB.

IIpakTHKyM 110
BEIYHCJICHUIO INIOIAEeN

(uryp

[TpubnuxEHHOE BHIYMCIICHUE
romaaudurypsl. Meton

® PaCKpBIBaCT CMBICJI
M3ydaCMBbIX TTOHSATHUH.

° [IpaBunsHO




Tembl, packpbIBaroLIne
JTaHHBIN pa3aen
IpOrpamMmBl,

Y KOJIMYECTBO YaCOB,
OTBOJIUMOE HA UX
H3Y4ECHHE

VY4eOHoe conepkanue

OCHOBHBIE BUIBIICSATEIHLHOCTH
yUaIUXCs IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

(1 gac)

IMTUCKpETU3AIUU JJIS BBIYUCICHUS
romaaudurypsl. MeTo b
MPSIMOYTOJIBHUKOB U Tpareruil.

MCII0JIb3YET AUCKPETU3ALNIO JUIS
BBIUMCIICHUS TUTOIIAIU(UTyYP.

° Ocy1ecTBIISIET BBEIYUCICHUE
miomaauuryp B T ¢
MCIIOJIb30BaHUEM METOJIOB
MPSIMOYTOJIBHUKOB U TPareuuu.

® Bmaneer naBpIkaMu
HCCIIEA0BATENLCKOM AeITEIbHOCTH
[PU TIPOBEICHUH SKCIICPUMEHTOB T10
M3MEHEHUIO ITapaMeTPOBIIPH
BBIUMCIICHUH TUIOMAAH QuTyp.




11 kaacce

TemaTn4eckoe INIAHUPOBAHUE KypcCa «HpaKTI/I'leCKaH an)opMaTmca»l yac B HEeA€I10,

Bcero — 34 yaca

TeMbl, pacKpbIBarOIINEe
ITaHHBIN pa3aen
[POTrpamMMBbl,

1 KOJIMYSCTBO YacoB,
OTBOJIMMOC Ha UX
M3y4YeHUE

'YueOHOe coepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
YJaIIUXCs IPU N3yYCHUUTEMBI
(Ha ypoBHE y4EeOHBIXICHCTBUI)

Paszjnen 1. MoaeaupoB

anue (9 yacoB)

Odopmiienne rpauKoB.
[NonsipHast cuctema
KOOp/INHAT.

Cpena Scilab [Taker Scilab. Haznauenue ) PaCKpBIBaeT CMBICJI
(1 gac) U ycTaHOBKa. BHemHuit Bua M3y4aeMbIX OHATHA.
OKHa IIpOrpamMMbl. 30HbI o ITonnmaet OCHOBHOE
HpOCMOTpa 1 HasHa4yeHue nakera Scilab.
DEAKTHPOBAHHL. ° ITpaBUABHO UCTIONB3YET
OCHOBHBICKOMAaH/IBI.
OCHOBHBIE KOMAaH/IbI
. ° Brnageer mexanuzmMom
riaBHOro MeHto Scilab. A
_ paboThI ¢ daitnamu.
Pa6ora c daitnamu. OCHOBBI
) . OcymiecTBiser paboTy B
pabotsl B cpeae Scilab. cpere Scilab
Cpena Scilab: [TocTpoeHHE JABYMEPHBIX o PacKpBIBa€T CMBIC
MOCTPOCHHE IPAYUKOB rpadukoB. Oynkius plot. M3y4aeMbIX TOHATHIA.
lua
(1 ac) [Toctpoenue rpadukoB ® IIpaBuIIbHO HCTIONB3YeT
HECKOJIbKUX (DYHKIUH B (byHKIHIO
OJTHOW CHCTEME KOOPIMHAT. plot m1st mocTpoeHwust
Heckonbko rpadukoB B rpauKoB.
0JTHOM IpahuIeCcKOM OKHE. ° I'paMOTHO ocymiecTBsCT

odopmieHne rpaguKoB B
cpene Scilab.

° Bnazgeer moctpoennem
rpauKoB B

[TOJISIPHOM CUCTEME

KOOpIUHAT.
HOCTpoeHI/Ie HOCTpoeHI/Ie TpéXMepHI)IX ° PaCKpBIBaeT CMBICJI
TPEXMEPHBIX rpaduxos. OdopmiueHue M3ydaeMbIX TOHATHH.




TeMbl, pacKpbIBatOLINE
ITAaHHBIN pa3aen
[IPOrpamMMBbl,

1 KOJMYECTBO YaCOB,
OTBOJIMMOE Ha UX
M3y4ECHUE

'YueOGHOe coepkaHue

OCHOBHBIE BUIBIICATEIHHOCTH
YJaIIUXCs IPU N3yYCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBUI)

rpaduKoB B cpere
Scilab (1uac)

genfac3d u eval3dp. ®yukuuu

plot3d2 u plot3d3. dpyrue
(byHKIMN.

TpEXMepHBIX rpadukoB. OyHKIMK

meshgrid, surf u mesh. ®ynkmun

° [ToHrMaeT npuHIMIIBI
[MOCTPOCHUS TPEXMEPHBIXTPAPHUKOB.

° IIpaBHIIBHO UCTIOIB3YET
OCHOBHBIE (DYHKLIUH JUISI TOCTPOCHUS
TPEXMEPHBIXTPA(PUKOB.

° OcymecTBisgeT opopMiIcHHE
TpEXMEPHBIX IpaUKOB B
COOTBETCTBUHU C 3a/1a4eH.

Cpena Scilab:pemenue
ypaBHeHuit (1uac)

Bo3moskHocTH cpesbl Scilabms
pCLICHHSI yPAaBHCHHIA.
OrnpeneneHye NoJIuHOMA C
MOMOIIbIO QYHKIIUH poly.
Pemenue anredOpandeckux

roots.
['paduueckoe peneHre3a1auu.

YPaBHEHHH ¢ TOMOLIbIO (PYHKLIUU

° PackpsiBaet cmbIc
M3y4aeMbIX IOHATHH.

U Bnaneet ocCHOBHBIMU
BO3MOYKHOCTSIMH cpe/isl Scilab mis
PEIeHUs] YpaBHEHUA.

° IIpaBrIIbLHO UCTIONB3YET
byukiropoly.
U IToHuMaeT NpUHLHAIIBI

rpauIecKoro pereHust 3aaad.

Mo ienupoBaHUEB
cpene XCOS makera
Scilab

(1 gac)

TexXHOIOTHsI MOJIETUPOBAHUS B
cpeneXcos makeTa Scilab.
bubnuoreka Xcos. [Tamutpbl
610k0B. Cxema pazpaboTKu
Mozelei B cpee XCOS.
VccnenoBaHEMOIETH
mermugpaTopa.

o PaCKpBIBaCT CMBICI
M3Yy4aCMbIX MMOHSATHUH.

° Bnaneer TexHonorueit
MOJIeTTPOBaHUS B cpezie XCOS
makeTa Scilab.

° ITpaBUIBHO BOCTIPOM3BOIUT
cxeMypa3pabOTKu MOJIeTiel BCpeie
XCOos.




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX
H3Y4YECHUE

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

MoenupoBaHue
(bU3UYECKUX MoJIeei
(1 gac)

['padmyeckoe MOIETUPOBAHUE B
cpene XcoS. MozenupoBaHue
AKCIIEPUMEHTA T10 MMOJYICHHUFO
BBIXOJHOT'O CUTHaJIa 3aJaHHOT'O
Bu1a. Co3annue MOJICIH I10

(]
anroputmy. MccnenoBanueMoienu.

° PackpsiBaet cmbICi

M3y4aeMbIX TOHATHIA.
° IIpaBuibHO pa3pabaTeiBaeT
(bU3NUECKYI0 MOJIEIb TIOAITOPUTMY.
OcymecTBisieT

MCCICIOBAaHUC HOHy‘lCHHOﬁ MOACIIH.

MoaenupoBaHue
cucteMm ymnpasnenus (1
yac)

MoaenupoBaHHE CUCTEM
YIpaBlIeHUs B cpefie rpaduieckoro
MoieTMpoBaHus XCOS.
VccnenoBanue MozeneicucTeM
YIpaBIEHUS.

° PackpsiBaeT cmbIc

M3y4aeMbIX TOHATHIA.
° Birageer 6u0ianoTekoit
cpensl rpaduueckoro
MoIeTTpOoBaHus XCOS.

° IIpaBmiibHO OgOHMpaeT
0JIOKH JIJIsTpealin3aliu 3a1aHHOM
MOJIETIH.
. OcymecTBisieT

MCCJICJOBAHUC MOACIINYIIPABJICHU .

MopennpoBaHue Monens nonymsuuu 6e3 ° PacKpbIBaeT CMBICT
Oy IS OrpaHUYEHUN. M3y9aeMbIX TIOHSTHIA.
(1 gac) Viccnesi0Baye CTaHAapTHOTO o [ToHHMAEeT OTIIMINECHCTEM C
pemenus Bepene Scilab. Mogens pSIMOIi 1t 0GPATHOI CBA3BIO,
MOMYJISILIUK C OTPAaHUYEHUSIMU.
° OcymecTBisieT
Monensdepxronbcra.
MCCIIEIOBAaHKNE CTaHAAPTHBIX
lccnenoBanue CTaHAAPTHOTO . . .
ermeris sepere Scilab [pEIICHNIMO/IENIEN IOy AU B
P pea : cpene Scilab.
Coznanue OCHOBHBIE KOMITOHEHTBI ° PacKpBIBAET CMBICT




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX
H3y4EeHUE

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

rpadu4ecKux
[IPUIIOKEHUH BCpeae
Scilab (1 uac)

BU3yaJIbHOTO MPUJIOKEHUS CPEIBI
Scilab. I'padpuueckoeokHO.
KomaHHast KHOIIKa.
[lepexitouarens, Graaxok.
[locTpoeHune mpocThIX
rpaduyeckux Mozenel B cpene
Scilab.

M3y4aeMbIX TOHSATHIA.

[ToHrMaeT OCHOBHOE
Ha3HAYECHUE BU3YaIbHBIX
npuaoXkeHui cpeanl Scilab.

[

Brnaneetr Bo3MOXHOCTSIMHA
Cpenbl IuTsi paboThI ¢ TpaduuecKuM
OKHOM, CO3JIaHHsI KOMaHIHOM
KHOTIKH, TIepeKIIrouaTes, haaxka.
° IIpaBHIIBHO CTPOUT MPOCTHIE

rpaduyecKue MOJICIIH B cpene
Scilab.

Pa3znen 2. Pemenne 3axa4 ontumu3sanuu (8 yacos)

Perrenue 3agaq
ONTUMM3AIIU C
IMOMOIIBIO
AIIEKTPOHHBIX TAOJIHUIL
(1 vac)

Hcnonbs3oBanue T muisiperienus
3aa4 ONTUMH3ALUH [
IMTUHEHHBIX QyHKINHN.
OnpeneneHne MaKkcuMyma u
MUHHMMYMa ¢ ITOMOIIbi0 Pemarerns.
Perienue keiicoB, TpeOyrOIUX
ONTUMH3ALH.

o PaCKpBIBaCT CMBICJI

M3y4aeMbIX TOHSITUH.
. OcymecTBisieT
(hopMUpOBaHHE OTPAaHUYUTETHHBIX
[YCIIOBUH TIPU TTOMCKE ONTUMAIBHOTO
[PEIICHUSI.

° IIpaBuIIEHO UCTIONB3YET

BO3MO>KHOCTH Pemratensas OT
LibreOffice Calc mis ontumusanmu
[pe3yJibTaTa.

Pentenue 3agag
ONTUMU3ALNN
(bMHAHCOBBIX
[IPOLIECCOB

yqéT 1 OIITUMH3aIus JINYHBIX U
CEMENHBIX PaCcXO/I0B.
HMcnonb3oBannedDT g aganusa

® PaCKpBIBaCT CMBICJI

M3y4aeMbIX TOHSITHH.
° Bnaneer pynkmmusmMudT s

[pEIIeHUS 3a/1a4




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX
H3y4EeHUE

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

(1 gac)

(bMHAHCOBBIX MTOKA3aJICH CIIEIIBIO
UX olnTUMH3aLMU. Penenue
(bMHAHCOBBIX 3aJ1a4.

ONTUMHU3aNH(DHHAHCOBBIX
OKa3aTeJIeH.

U Ocy1ecTBisieT aHAIN3
(bMHAHCOBBIX MMOKa3aTeneil ¢
IIOMOIIBIO BO3MOKHOCTEH DT

LibreOffice Calc.

Pemenne 3agau
ONTUMU3ALNU BCPEIE
Scilab

(1 gac)

[Touck TOKaTbHOTO MUHUMYMa
(yHKIIUN OJJHOWIIEPEMEHHOH B
cpene Scilab.®yuxrust optim.
[Tonck TOKaTbHOTO MUHUMYMa
(DYHKIIMM HECKOJIBKHX TIEPEMEHHOM
B cpeze Scilab.ITouck Munumyma
byHnxunPo3eHopoxa.

° PackpsiBaet cmbIc

M3y4aeMbIX TOHATHIA.
° Ocy1ecTBIIsIeT IOUCK
ONTHUMAJILHOTO PEIICHUSAC IOMOIIBIO
(byHKIIH Optim.

° IIpaBUIIBHO UCTIONB3YET
(byHKIHIOOptim JUIsI TOMCKa
MUHUMYyMa (PyHKIIUH HECKOJIBKUX

MEPpEMCHHbIX.

OnTuManbHBIN BEIOOP:
3a]a4u JIMHEHHOTr o
nporpammupoBanus (1
Jac)

Oynkuus nenu. Cuctema
OTpaHUYECHUN 3a]a4 JINHEWHOTO
[POrpPaMMHUPOBAHUS.

Dynkims linpro u1st pereHus
3aja4 JUHEHHOTr O
MPOrpPaMMHUPOBAHUS.
CTpyKTypa M HUCIOJIb30BaHNE.

° PackpsiBaeT cmbIc
M3y4aeMbIX TOHATHIA.

° IIpaBuIIEHO UCTIONB3YET

dyHkuurolinpro 11 penieHus 3aaay
ITTHEWHOTO MTPOTPaMMHPOBAHUSI.

CaMocTosATENBHO
(bopMyIIUpyeT CUCTEMY
OTPaHUYEHUI IIPU PEIICHUH
MpPaKTUYECKUX3a1a4.

OnTuMaIbHBIA

OCHOBHas CyTh

PackpsiBaet cMbICH




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX
H3y4EeHUE

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

BHIOOD: TMHAMUYECKOE

MTHAMHUYECKOI'0

M3y4aeMbIX TOHSATHIA.

yrmakoBka (1 gac)

npo6uiemsl. [locTanoBka 3amaun.
DTanbIpEIICHHS 3a]]a4H C
MOMOIIIbIO JMHAMUYECKOTO
MPOTPaMMUPOBAHUS HA S3BIKE
Python.

Busyanu3zaius pe3ynbrara ¢
nomonipro Matplotlib.

[IPOrPaMMHUPOBAHUE  [IPOIPAMMHUPOBAHMS. ° Boigensier 3amaun, ais

(1 gac) [TpenmyIiecTBa U HEAOCTATKHU. KOTOPBIX JUHAMHYECKOE
Wcnonb3oBanue DT nis permienust POrpaMMUPOBAHUE SBIISETCS
3agad. [Iporpammana si3eike Pythonjoprumaneasiv BEIOOPOM.
UL PEILICHMS 3a/1a9 ° CaMOCTOSITeIbHO
(IHHAMHIECKOTO OCYIIIECTBIISET pentenre3anad B DT u
[IPOrPaMMHUPOBAHUL. Ha SI3BIKE MPOTPAMMUPOBAHHS

Python.
OnrumanbHast 3amaua o prok3ake. Onucanue °

PaCKpBIBaeT CMBICI

M3y4aeMbIX IOHATHH.
° ITpaBUIBHO BOCIIPOM3BOIUT
PTANBIPEIIECHUS 33Ja41 C IIOMOIIBIO
MMHAMHYECKOIO
[IPOrpaMMHUPOBAHUS.

° CamocCTOATEeNBHO peraeT

BaJauy MMOMCKA ONTUMAIILHON
[YITAKOBKH.

OnTuMH3aLus
BEIYMCIUTENBHBIX
MPOIIECCOB:
MPAKTUKYM

(2 gaca)

[TapannenpHbIE U
[1OCJIEI0OBATEIbHBIEC IIPOLECCHI.
3aBUCHMbIE NHE3aBUCUMBIE
rpoueccol.Peienue 3anau
ONTUMM3AINH TTPH 3aJaHHBIX
YCIIOBUSIX.

J/Inarpamma ['aHTa B penieHuu
3a/a4 ONTUMHU3ALUN
MapajyIeIbHbIX POIECCOB.

o PaCKpBIBaCT CMBICJI

M3y4aeMbIX ITOHATHUH.
° Pasnuyaer napamiensHbie 1
[1OCJIEIOBATEIIBHBICIIPOLIECCHI.

U CaMOCTOATENBHO HAXOAMT
ONTUMAJIBHOCPCUICHUEC B 3aIJaHHBIX
[YCIIOBUSIX.

° [TpaBUIBHO CTPOUT




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX
H3y4EeHUE

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

muarpammy [ anTa.

Pa3nen 3. UckyccTBeHHBIH HHTEJIEKT H MAlIHHHOE 00y4uenue (15 yacoB)

M CcKyCCTBEHHBIN
MHTEJIEKT.

Beenenue (1 gac)

UTO Takoe NCKYCCTBEHHBIN
nHTeIUIeKT? cTopus pa3Butus
. Knaccuduxanus M. Ouenka
ypoBHsa U ¢ moMouipro Tecta
TrropuHra.OCHOBHbIE 00J1aCTH
npumenenus NN.

° PackpsiBaeT cmbICI
M3y4aeMbIX TOHATHIA.

° [ToHnmaer oTnuunecucTeM
ciaboro u cunpHoro UU.

° OpueHTupyeTcs BOCHOBHBIX
obnacTsax npumeHenus UN.
° ITpaBUIBHO BOCTIPOM3BOIUT

OCHOBHBIE dTanblpazsutus NN.

M cnonn3oBanue
CYLIECTBYIOIIUX CUCTEM
15041

(1 uac)

baHKOBCKHE YCITyTH,
0e3onacHOCTb, MeauLInHA. CHCTEMBI
'YMmHOro noma. I'ojtocoBnie
rexHosoruu. O6paboTka
IMOKyMeHTOB. [lepeBo/ibl,
reHepalus KOHTeHTa. [ 'enepanus
M300pakeHUI.

o PaCKpBIBaCT CMBICJI

M3y4aeMbIX TOHSATHUI.
° [TpuBoAUT pUMEpPHI

cyuiecTByronmx cucremN.

3aauynl MalInHHOI'O
o0Oyuenus (1 gac)

MainHHOe 00y4eHHe Kak
METOI0JIOTHSI NCKYCCTBEHHOTO
MHTEJUIEKTA.

Knaccudukarus. Perpeccus.
Knactepuzauus.O6padoTka
ECTECTBEHHOT O s13bIKa. KaTeropuu
MaIIMHHOTO 00yYEeHHSI.

° PackpsiBaet cmbic
M3y4aeMbIX ITOHATHUH.

™ ITonnMaeT HazHaueHHE

Kaxaou m3zagad MO.

VYcIenHso COOTHOCHUT
peraeMyro IpoodieMy ¢ OHON U3
sagaa MO.

° [Iepeunciser




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

mojenu (1 gac)

00YYaIOLIyI0 U TECTOBYI0. METpHKH
B 337]a4aX MaIIMHHOTO O0YYEeHHUS.
OmmoOKy KiaccuGUKaImu.
Martpuia omuooK.

MeTpuKky KauecTBa JUIs 3aa4
KJ1accu(UKAIIUN UPETPECCHH.

U3y4eHUe
OCHOBHBIE AJITOPUTMBIMAIIMHHOTO KaTteropuu MO.
00y4eHUsI.
O1eHKa KauecTBa Pa3nenenue BHIOOPKHU Ha ° PacKkphIBaeT CMBICIT

M3y4aeMbIX TOHATHIA.
° Brnageer npunuunamu
[pa3/esieHus BbIOOPKU Ha
00yJaroIyI0 U TECTOBYIO.

® HpaBI/IJ'IBHO nepeUUucCIACT

METPUKHIJIS 3a/1a4 Kiaccuukanuu
U PETPECCHUU.

Meto Omxaimmx
cocenei

(1 vac)

M cronp30BaHKne METOAA
K-Gnmskaiimux cocemnei st
pEIICHNUs 3a/1a4M KJIacCH(DUKALIMH.
ITonroroBka JaHHBIX IS
npumenerus metoa K-NN.
OCHOBHBIE ITAITBl B PEIICHUN
3a7a4.

° PackpsiBaet cmbIc
M3y4aeMbIX IOHATHH.

° ITormMaeT, 9TO BKJIOUYAET B

ce0s1 MOArOTOBKA TaHHBIX.

° OCMBICIIEHHO TIepeyuncIIseT

OCHOBHBIEATAITBI B PEIIICHUH 33124
meTogoM K-NN.

AHanM3 OTKIIOHEHUH
(luac)

MeTo bl OLIEHKH KauyeCTBApEIICHHUS
ISt 33/1a4 MAIIMHHOTO O0y4YeHUsl.
MuHUMH3aIMS OTKIOHEHUH.
HenooOyueHnue u nepeodyueHue.

o PaCKpBIBaCT CMBICJI
M3Yy41aCMbIX MMOHSATHUM.

° HasrpiBaeT METOABIOLIEHKU

KadyecTBa JJIs13a7a4 perpecCcum.
° IloHnMaeT OCHOBHEIE
napaMeTpsl HeT000ydeHUS U

nepeoOyyeHHst MOJIEIH.

JlepeBo npUHATHSA
peuienuii (1 gac)

JlpeBoBuHBIN rpad.JIucToBO
y3ed.

® PaCKpBIBaCT CMBICJI

M3Yy4aCMbIX MMOHSATHUH.




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

UIuneiinas momaeis (1
yac)

Uluneitnast pyHKIms.
Onpenencane KodhHUIMESHTOB
METOIOMITOCIIEI0BATEIbHBIX
YTOUHEHHH.

U3y4yeHue

MeTtonomornyeckue ° CaMOCTO}ITeJ'II)HOHpI/IBO,Z[I/IT
HPEUMYINCCTBA ICPCBATIPUHATAS  impyMepbIperiaeMblX 3a1a4.
PCIICHHAH. ° CamocTosTeNEHO
HCHOJ‘IB?:OBaHI/Ie JACPEBANPUHATHS  |yeneqycrsieT OCHOBHBIE
PELIEHUH IIAPEIIEHHs 3a1a4. IPEHMYIIECTBA METOIA.

Banaya 3anava Knaccupuranuu. o PacKpBIBAET CMBIC

maccmbnxaunn. MaremMmaTudeckas MOJACIIb. M3y94aeMBbIX [HOHSATUMH.

° Bnaneer merogom
[TOCJIEI0BATEIbHBIX YTOUHEHUI
KOA((HUITUEHTOB TSI IOy ICHHUS
[pa3IeIUTENbHON JINHUUIIPU
KJIacCU(PUKALIMH.

° CaMoCTOATENBHO
MOJICIIUPYET KJIACCH(PHUKAIIMIO HA

BaJaHHBIX Ha60an 3HAUYCHUH.

OOyueHne TUHEHON
mojenu (1 gac)

O6yuatomias Beioopka. Iponecc
00yueHus1. D1moxa.3HaKOMCTBO C
0OydeHrneM JIMHEWHON MoJeNu Ha
[IPOCTOM IPUMEPE UCKYCCTBEHHOTO
HENpOoHa C OJHUM BXOJIOM, KOI'/1a
y=Ax(ripu b=0).

o PaCKpBIBaCT CMBICJI

M3y4aeMbIX TOHATHIA.

IlonnmaeT ocHOBHOE
Ha3HaueHHUEe JUHEHHON MOJIEITH.

° CamocTOATEeIIbHOUCCIIEAYET

paboTy rOTOBOM TUHEHHON MOJICIH.

JInnelinas perpeccus
(1 gac)

3HAKOMCTBO C OCHOBAMUJINHENHOM
[pErpeCCUN.
[ [pssMoOIMHEHASAIIIPOKCUMALS.

o PaCKpBIBaCT CMBICJI

M3y4aeMbIX TOHATHIA.
° Brnaneer metogamumnonoopa

napamMeTpoB




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

U3y4EHUE
B03MOXKHOCTH OLICHUBATENS MOJIEIH C UCII0JIb30BAHUEM
LinearRegression 6ubmoTexu BO3MOKHOCTEH OnOroTexku Scikit-
Scikit-Learn. Learn.
PaccMoTpenne mpuMepos U CaMOCTOATENILHOIIPOBOIUT
HCIIOJIE30BaHUA THHCHHON QHAJIN3 [TOJIyYEHHBIX PE3YJIbTATOB.
[perpeccuu.

HepHeHTpOH. TlosBnenue NepucmnTpoHa. ° PaCKpLIBaeT CMBICJI

Heiiponnsie cetun(1l
yac)

00y4eHUsI.

Ornucanue 1 cxeMa JIeMEHTapHOTO
repuentpoHa. I3MeHEeHUEeBECOBBIX
koa(urmentoB.MeTonuka

M3y4aeMbIX TOHATHIA.

CaMOCTOATENBLHOCO3HAET
CXEeMY 3JIEMEHTAapHOTO MEPIENTPOHA.

° [ToHnmaeT nmpuHLMI
00y4eHHUs C N3MEHEHHEMBECOBBIX
KO3 PHUITUEHTOB.

Msuorocoitasiecetu (1
Jac)

ApXUTEKTYypa MHOTOCJIONHOW CeTH.
Dynkims aktuBauu. O0ydyeHue
MHOTrOc0MHOM ceT. KonnuecTBo
CKPBITBIXCII0EB. MeTo]1 00paTHOTrO
pactpocTpaHeHus OMHUOKH.

° PackpsiBaeT cmbIc
M3y4aeMbIX ITOHATHH.

U IToHuMaeT OCHOBHBIE
IIPUHIUIIBI YCTPOMCTBA
MHOT'OCIIOMHOU CETH.

° DOopMyIUPYET MOIXOBI TPU
BbIOOPEKOJINYECTBA CKPBITHIXCIIOEB.

baiiecosckas
craTrcThKa (1l4ac)

BeposTHOCTHBIE alTOPUTMBI.
BeposTHOCTh NPUHAUICKHOCTH K
kiaccy.HauBHbI OaiiecOBCKUM
kinaccugpukarop. O0paboTka
3aBHCHUMBIX MTPH3HAKOB.

° PackpsiBaet cmbic
M3y4aeMbIX IIOHATHUH.

° Bnaneer MexaHusmMom
OTIpEIeTICHUS BEPOSITHOCTH.

o ITonumaet IMPUHIUIT




TeMbl, pacKpbIBatOIIUE
JIAHHBIA pa3nen
MIPOrpaMMBl,

Y KOJIMYECTBO YACOB,
OTBOJIMMOE Ha UX

YueGHOe copepkaHue

OCHOBHBIE BUBIICATEIHHOCTH
yUaIuxcst IpU U3y4YCHUUTEMBI
(Ha ypoBHE y4eOHBIXICHCTBU)

U3y4eHUe
Perenne npakTHyecKUx3aay. paboThl HAUBHOT00aECOBCKOTO
Kjaccuukaropa.
NHuBu Iy aJIbHBIN Br100p 01HOTO U3 AITOPUTMOB ° CaMOCTOATENBHO [IPOBOUT
[IPOEKT MaIIMHHOI000y4€eHHUs JJIs [10ArOTOBKYIaHHBIX 1715t MO.
(2 yaca) PCIICHUA 3a/1a1 IIPOCKTA. Hcrosb3yeT Bo3MOKHOCTH

M cnons3oBanue 6ubmorexkPython
st 00ydeHust mogenu. OneHka
Ka4eCTBa MOJTYYCHHON MOJICIIH.
Busyanuzanus pe3yibTata. AHAIU3
1 o(OpMIICHUE pe3ybTaTa
paboTHI.

(]

ouonmorexmist MO.
° AJanTUpyeT roTOBbIE
pUMeEpbI KCTI0NIb30BaHIM O 110
KOHKPETHBIE peaJIn3alii CBOMX
Bazad.

° [IpaBuiibHO oopmitsier
[PE3YJIBTaThl MPOBEIEHHOTO aHAIN3a

M(HOPMYITHPYET BBIBOJIBI.

Peseps (2 vaca)




