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PabGouass mporpamma no yudeOHomy npeamety «udopmaruka. MckyccTBEHHbBIN
WHTEIUIEKT»  (mpeaMeTHas oOnacth «Marematuka W uHpoOpMmaTuka») (manee
COOTBETCTBEHHO — TMpOrpaMma [0 HCKYCCTBEHHOMY MHTEIUIEKTY, MCKYCCTBEHHBII
HMHTEJUIEKT) COCTaBjIeHa Ha ocHOBe DeepanbHOM padoyel mporpaMMbl 110 HHPOpMaATUKE U
SABJISIETCS aBTOPCKOM, BKIIIOYAET TMOSICHUTENBbHYIO 3alKCKy, COJEp>KaHhe OOy4YeHus,
IUIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 HCKYCCTBEHHOMY WHTEJUICKTY,
TeMaTU4YeCKOe MJIaHUPOBAHHUE.

[TosicHuTeNnbHAS 3aMIMCKa OTpakaeT OOIIME LETU U 33]]Ja4l U3yUYEeHUSI UCKYCCTBEHHOTO
MHTEJJIEKTa, MECTO B CTPYKTYpE YUEOHOT 0 IJIaHa, a TAKXKE MOJAX0/IbI K 0TOOPY COAep KaHus,
K OIpEJEICHUIO TUIAHUPYEMBIX PE3YIbTATOB.

Conepxkanue oOydyeHUS  pacKpbIBaeT  COJEp)KaTelbHbIE  JIMHUHM, KOTOPBIE
npejuiararoTes Juisi 00s3aTeabHOro u3yueHust B 11 kiacce Ha ypoBHE CpefHEro o0Iero
00pa3oBaHU.

[InanupyemMble pe3yJbTaTbl OCBOCHUS MPOrPAMMBI 10 UCKYCCTBEHHOMY MHTEJUIEKTY
BKJIIOYAIOT JIMYHOCTHBIE, METAIPEAMETHBIE PE3yJIbTAaThl 3a epuoa o0yuenus B 11 kiacce
Ha YypOBHE CpeAHero ooOmero oOpa3oBaHUs, a TaKXKe MPEAMETHbIE JIOCTHXKECHUS
o0yyJaroierocs.

1. IMosicHuTeJIbHAs 3aMUCKA

O01masi xapakTepucTUKAa y4e0HOr 0 nmpeaMera

HNcKkycCTBEHHBIM MHTEIUIEKT, WJIM Hayka O JaHHBIX, MPEACTaBIsieT co0oi
MEXKJIUCIUIUVIMHAPHYIO  00J1acTh, OOBEAUHAIONIYI0  CTATUCTHKY, MaTEMaTHKy U
nHPOpMATUKY MJisI aHAIW3a JAHHBIX U W3BJICYEHUS W3 HUX IMOJE3HOW HH(pOpMaIuu.
OO6yuenune ocHoBaM MCKYyCCTBEHHBIN MHTEIJIEKT B IIKOJIE OTKPHIBAET yYallUMCS JIBEPU B
MHp aHaJIn3a JaHHBIX, TOMOTasi UM Pa3BUBATh KPUTHIECKOE MBIIIJICHUE U HABBIKHA PEIIICHUS
Mpo0OsIeM, KOTOPbIE BOCTPEOOBAaHBI B COBPEMEHHOM ITU(PPOBOM OOIIIECTBE.

OyHKIIMOHANIbHAS 3HAYUMOCTh VICKYCCTBEHHOrO0 MHTEJUIEKTA ISl IIKOJIbHUKOB
3aKJII0YAETCs B €r0 CIIOCOOHOCTH 00ecrieunBaTh MOHMMAHUE METOI0B cOopa, 00pabOTKuU 1
aHalin3a JaHHBIX. JTH 3HAHUS HEOOXOMHMMBI Il MPUHSATHS OOOCHOBAHHBIX PEIICHUM H
pelieHrs pa3HoO0pa3HbIX 3a/1a4 B pa3IMUHbIX cepax, BKIoUas HayKy, Ou3HeC, MEAUIIUHY
Y COLIMAIbHBIC UCCIICIOBAHMS.

3nanue VCKyCCTBEHHOrO0 MHTEIJIEKTa U yMEHUE paboTaTh C NAHHBIMU BaXKHO IS
KaXXJI0TO IIKOJIbHUKA, CTPEMSIIIETOCS TTOHATh COBPEMEHHBIE TEXHOJIOTHH U UX IPUMEHEHUE
B peanbHOM >XM3HHM. [loHMMaHHWE€ OCHOB CTAaTUCTUKU, MPOTPAMMHPOBAHHUS M aHaIW3a
JAHHBIX TOMOTaeT YyYalluMCsl pa3BUBaTh AHAIUTHUYECKOE MBIIUICHUE, CIIOCOOHOCTH K
HCCIIEIOBATENIbCKON IESITEILHOCTH M KPEaTHBHOCT.

N cKyCCTBEHHBIM HMHTEIIEKT, BBIMIONHSS CBOM OCHOBHBIE (DYHKIMHU, [O3BOJISIET
y4yamumcsa padbotath ¢ OOJBIIUMH O0OBEMaMH JAHHBIX, BU3YyaJU3UPOBATh PE3yJIbTATh
aHaln3a, CTPOWTh MOJEIHM W JieflaTh IMpeJCKa3aHus. OTH HaBBIKU HEOOXOIWMBI IS
yCIEemHOro o0yueHuss W Oyaymied npodecCHOHAIBHOW NESITeNIbHOCTH B Pa3TUUYHBIX
00J1acTsX.

OOyuenne  VckycCTBEHHOMY — MHTEJUIEKTY  HampaBJIE€HO  HA  pPa3BUTHE
WHTEJJIEKTYaIbHBIX U TEXHUUECKUX CIIOCOOHOCTEN ydalluxcs, BKIoYas yMeHue padoTaTh
C JIaHHBIMHM, HCMOJIb30BAaThb HHCTPYMEHTHl aHajiu3a U BHU3yalIU3allud, MOHUMAaTh U
MPUMEHSTh CTATUCTUYECKUE METOJIbl. DTO CIOCOOCTBYET Pa3BUTUIO0 AHAIUTHYECKOTO U



JIOTUYECKOTO MBIIIJICHUSI, HABBIKOB MPOTrPaMMHUPOBAHUS M CaMO0OOPa30BaHUsI, UTO SIBJISIETCS
BAXKHBIM JIJIs1 YCIIEITHOTO 00YUEHHS U JaIbHEHIIEro npodecCuoOHaAIbHOTO POCTa.

Conepxxanue mporpammsl 10 ICKyCCTBEHHOMY MHTEJIIIEKTY OPUEHTUPOBAHO TAKKE
Ha pa3BUTHE (YHKIMOHAIBHON TPaMOTHOCTH YYalllUXCs, BKJIIOYas yMEHUE YUTaTh U
MMOHUMATh HAy4YHbIE TEKCThI, UCMOJb30BaTh HHPOPMAIUIO U3 PA3TUYHBIX HCTOYHUKOB,
OILICHMBAaTh €€ W IMPHUMEHSATh Ha MPAKTUKE Ui JOCTHUKECHHUS MOCTABJICHHBIX IIEJIEH,
pacliMpeHuss CBOMX 3HAHMM W  BO3MOXKHOCTEW, Yy4YacTHsi B COLUMAIBHOM WU
npodeccCHoOHaNIbHOM KU3HHU.

Hesun v 3apa4u n3yyeHus yueOHoro npeamera «McKyCcCTBEeHHBIA HHTELICKT.

N3ydyeHne MCKyCCTBEHHOTO HMHTEJUIEKTA HAIPABJICHO HA JOCTHUKEHHUE CIELYIOIINX
LeJe:

e Pa3zBuTHE aHATUTHYECKUX HABBIKOB: O3HAKOMIICHHE IITKOJBbHUKOB C OCHOBAMH
Data Science a1 pa3BUTHS HABBIKOB aHadW3a JaHHBIX W TPUHITHUSA
000CHOBAHHBIX PEIICHUH.

e [lloBhilieHre UHTEPECA K HAyKe U TexHoyorusaMm: CTUMYITMpPOBAHUE UHTEpeca
y4almxcsi K COBPEMEHHBIM TEXHOJIOTHUSM M MeTojaM 0O0pabOTKH JaHHBIX
yepe3 MPakTUIeCcKoe MPUMEHEHUE MTOTYYEHHbBIX 3HAHUM.

e IloaroroBka k mpodeccuoHaNbHOU AesiTenbHOCTH: DopMUpoBaHUE 0A30BBIX
HAaBBIKOB, HEOOXOUMBIX JJIsI JaJIbHEHIIEro o0ydeHus: u npodhecCuOHAIbHOM
neaTenbHOCTH B chepe ICKyCCTBEHHOTO MHTEUIEKTA U CMEXKHBIX 00JIaCTsIX.

3amaun:

e l3yuenue ocHoB MckyccTBeHHOTO MHTEIIEKTa: O3HAKOMIICHUE YYaIlIUXCS C
OCHOBaMU padOTHI C JAHHBIMHU, BKJIIOUasi cOOp, 00pabOTKy M aHATU3 TAHHBIX.

o IlpakTtuueckoe mnpumeHeHue 3HaHuil: Co3naHue Y4eOHBIX MPOEKTOB,
MO3BOJISIONIUX 3aKPENUTh 3HAHUS HA MPAKTUKE, BKIIOYAs aHAJIU3 pPealbHbIX
JIAHHBIX ¥ BU3yaIM3alUI0 PE3YIHTATOB.

e PaGora c¢ wuHcTpymeHTamu UckyccTtBeHHOro wuHTeiekTa: OOyueHue
MCIIOJIb30BaHUI0 MHCTPYMEHTOB U SI3BIKOB MPOTPAaMMHPOBAHUS, TaKUX Kak
Python, nns ananuza gaHHbIX, paboThl ¢ Oubmmorekamu NumPy, pandas,
matplotlib u scikit-learn.

o [lpumeHeHue CTaTUCTHUUECKUX METOAOB: (O3HAKOMJIIEHHWE C OCHOBHBIMU
CTaTUCTUYECKUMU METOJIaMH M HMX MPUMEHEHUEM [JIs aHajlu3a JaHHBIX U
MMOCTPOEHHUS MOJIEIICH.

e Pabora c¢ OonpmmMu JaHHBIMH: (O3HAKOMJIGHHE C OCHOBaMH pabOTHI C
OO0JIBITMMH 00BbEMaMH TaHHBIX U METOJIaMHU UX 00paOOTKH M aHaJIN3a.

e PaszButne HABBIKOB CaMOCTOSITETbHON paboTHI: [Tooupenue
CaMOCTOSITETLHOTO HM3YYEHHUsSI HOBBIX HHCTPYMEHTOB M METOJIOB aHaIM3a
JTAHHBIX, TOUCKA PEUICHUN U BBIMOJHEHUS TBOPUECKUX MTPOCKTOB.

e OrieHka U ucnoib3oBaHue uHpopMauuu: PazBuTue y ydammxcss yMEHHI
KPUTHYECKH OILEHMBAaTh M MCIOJIb30BaTh HH(MOPMALMIO U3 Pa3IUYHBIX
WMCTOYHUKOB JIJI PEUICHUsI MOCTABIEHHBIX 3a/1a4.



e CormuanpHas ¥ npodeccuoHalbHasi aKTUBHOCTh: CTUMYJIHUPOBAHHUE Y4YacTHs
y4aluxcsi B y4eOHbIX U BHEYYEOHBIX MPOEKTaX, KOHKypcax U OJUMMHUajax,
HaIpaBJICHHBIX HA aHAJIM3 JAHHBIX U PEIIEHUE PEaTbHBIX MPOoOIeM.

Oco0eHHOCTH KJIACCOB

Pabouass nmporpamma no npeamety «MHbopmaTrka. McKyCCTBEHHBIM HMHTEIIEKT»
st 11-ro «UII» kiacca npenHasHadeHa Mg YriayOJIEHHOTO M3YyYEHHUS YYalllUMHCS
MH(POpPMAIIMOHHO-TEXHOJ0oTHUecKkoro npoduiis B rpynne «[Iporpammuctey. Ha uzyuenue
naHHoro Mmoaynst oreeaeHo 30 yacos B 11-m kiacce.

MecTo npeaMeTra B y4eOHOM IJIaHe JIM LIS

VY4eOnbiii ian Ha u3ydeHue «MHpopmaruka. MckyccTBEeHHBI MHTEIIEKT» B 11
«UII» xnacce cpeanero odiiero oopazoBaHust oTBOAUT 1 yueOHbIN yac B Heaento (Bcero 30
y4eOHBIX 4YacoB) 3a Ccu€T YacTh, (QOpMHPYEeMOW y4YaCTHHKaAMU 00pa30BaTEIIbHBIX
OTHOUIEHHUI.

KoanuectBo
V4eOHEBIN rojq 1acoB

11 «HI»
2025/2026 30

K TematnueckomMy miiaHUPOBAHUIO MPUMEHSETCS MOAYJIbHBIN MPUHIIUI TOCTPOCHUS
oOpa3oBaTeIbHON MPOrpamMMBbl, YTO TMO3BOJISIET BBICTPAMBATh HWHIUBHAYaJbHYIO
oOpa3oBaTelbHYI0 MapaiurMy Hu oOecrnedyrBaTh CaMOpPA3BUTHE IPU HUHAUBUIYATHLHOM
Temrie paboThl C yueOHbIM MaTepUaioM, KOHTPOJIb 1 CAMOKOHTPOJIb 3HAHUIA.

Hcnoab3yemble 00pa3oBaTeibHbIE TEXHOJIOTUHN, B TOM YHCJIe JUCTAHINOHHbIE

OO0y4eHne UCKYCCTBEHHOMY MHTEIIEKTY MOXKET OCYIIECTBISATHCS C UCTIOJIb30BAHUEM
TMCTAaHIIMOHHBIX 00pa3oBaTenbHBIX TeXHONOTHH (anee JIOT), koTopoe mpeanoaaraetT Kak
CaMOCTOSITETIbHOE TMPOXO0XKJICHHE y4eOHOr0 Marepualia YYeHHKOM, TaK U C IMOMOIIbIO
conpoBoxienus yuurens. [Ipu npumenenuu JJOT ucnonb3yrorcs miathopmbl: JTUliecKast
miatgopMa aucTaHiuMoOHHOro oOyueHus Moodle, OI'MUC «Mos mkona», ['HC
«nekTpoHHas mkoyia» HoBocubupckoit odnacTu.

[Ipu peanuzanuu padboyeit mporpaMMbl MOTYT OBITh UCIOJIb30BAHBI MATEPUAIIBI IS
noarotoBku kK mnpoduiasm ommmmuanasl KJI HTWU wu crammaptoB Bcepoccuiickoro
YEMITMOHATHOTO JIBUKEHUS 110 MpodeccruoHalibHOMY MacTepcTBY «IIpodeccuonanbny.

Nudopmanusi 0 IpOMeKYTOUYHOMH aTTeCTAIUN

[TpomekyTodHast aTTeCTAIMs OCYIIECTBISCTCS MO OKOHYAHUU YIEOHOTO MOIYJIS C
IIETbI0 TTPOBEPKHU CTETICHW M KadyeCcTBa YCBOSHHWS MaTepHaia Mo pe3yJbTaTaM W3y4eHUs
TEMaTUYECKUX MOJYJICH U MPOBOAUTCS B (OPME aTTECTAIIMOHHBIX PabOT.

Texymuii KOHTPOJh OCYIIECTBISIOTCS C IETbI0 TPOBEPKH CTETICHW W KadecTBa
YCBOCHUSI MaTepuaia B XOJIe €ro M3y4YeHHs B CIACAYIOMHUX (PopMax: CaMOCTOATEIbHBIX H
MIPOBEPOUYHBIX PAOOT.

Texymmii KOHTPOJIb W TIPOMEXYTOYHAsT AaTTECTAMsl OCYIIECTBISIOTCS B
cootBeTcTBHM ¢ «IlomokeHreM 00 OCYIIECTBICHUHU TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U



MPOMEXKYTOUHOM aTTecTallul O0ydaroumuxcs, ux (popMmax, MEPUOJUYHOCTH U TOPSJIKE
MPOBEJICHUS MYHUIIMTIATFHOTO aBTOHOMHOT'0 00111€00pa30BaTEILHOTO YUPEKIECHUS Fopoa
HoBocubupcka «JIuneit Ne 22 «Hanexna Cubupu» (MpOTOKON MEJaroruueckoro COBETa
Nel ot 29.08.2023).

Hrorosas arrecranuss npoOBOAUTCA B COOTBETCTBUHU C 3aKOHOAATEIHLCTBOM PO,

IIpomekyTouHas aTTecTanus
10 HCKYCCTBEHHOMY HHTe IeKTy B 11 «MUII» kiaacce

Ne Koaun4decTtBO
Ha3zBanue Homep

MOAYJIbH 9acoB B ®opma ITA

N MOIyJIsd ypoka ITA

ol MOyJIe

MP Ne 1 PaGora c |20 20 ATTectamuo
MaHHBIMH H HX HHas paboTa
BH3yaJn3alns

MP Ne 2 MeToabl 10 30 ATTectamuo
MAIITMHHOTO HHas paboTa
o0yueHust

2. Copep:xanmue y4eOHOIro npeamera

Moayasb 1 «PaGora ¢ JaHHBIMU M UX BU3YATH3ALUD)

OcHOBBI  00pabOTKM M  aHaIM3a JAaHHBIX C  HCIHOJB30BAaHHEM  S3BIKA
nporpammupoBanus Python. Bkitodaer paboTy ¢ TaONWYHBIMU, TEKCTOBBIMHU JaHHBIMU,
M300paXEHUSIMU, BHACO M ayAuo. Busyanuzanus JaHHBIX C MOMOUIbIO OMOJIMOTEKH
Matplotlib, pa6ota ¢ popmatamu JSON u XML. [Ipaktrdeckue 3aganus aJs 3aKpEIIeHUs
3HAHUU U HaBBIKOB 00PaOOTKH TaHHBIX.

Moayab 2 «MeToabl MAIIUHHOTO 00yYeHUsD)

OcHOBHBIE 33/1a4d U METOJbl MAIIMHHOTO OOYyYEeHUs: JUHEWHAS U JOTHCTHUYECKas
perpeccusi, 1epeBbsl pelIeHUN U ciydailHbiil jec. [IpakTudeckoe mMpUMEHEHUE METOJ0B
Yyepe3 BBIMOJHEHHUE 3a/1a4 U MPOEKTOB. 3aBEpIICHUE MOIYILHON paboTOM JJisl MPOBEPKU U
3aKperIeHNs 3HaHUHM B 00J1aCTH MALIMHHOTO OOy4YEHHS.

3. [lnannpyembie o0pa3oBaTe/ibHbIE Pe3yJbTAThHI OCBOCHUA YUeOHOI0 MpeaMeTa
HckyccTBEHHBINH MHTEJLIEKT

JINYHOCTHBIE Pe3yJIbTATHI

1. chopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U TEXHUKH;

2. TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIe CaMOOOpa30BaHMIO, Ha
NPOTSKEHUU BCEU JKU3HU; CO3HATEIILHOE OTHOIIICHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCJOBUIO YCIEMIHON NMPOo(eCCHOHAIBHON 1 OOIIECTBEHHOM IS TEIbHOCTH;

3. HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIIAQJIIETO BO3pacTa,
B3POCIIBIMU B 00pa30BaTEIbHOM, yUeOHO-UCCIE0BATENbCKOM, MPOSKTHON U JPYTUX BUJIAX
NEeATEeNbHOCTH,

4. 3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsl SCTETUKY HAYYHOTO U TEXHUUECKOTO
TBOPYECTBA;

MeTanpeaMeTHbIe pe3yJbTAThI:



AHanv3upoBaTh NOJIyYeHHbIE B X0/ pellleHUs 3a/1a4u pe3y1bTaThl, KPUTUYECKHU

1.2.5 OLIEHUBATb UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUAX
YMeTb NepeHOCUTb 3HaHUA B I0O3HABATE/bHYIO U IPAKTUYECKYI0 00J1aCTH
YKU3HeleTeJIbHOCTH;
1.2.6 | yMeTb MHTErpHUPOBAThb 3HAHUS U3 Pa3HbIX IPeAMETHBIX 00J1acTel;
OCYILeCTBJIATD LieJieHallpaBJeHHbIM IOMCK llepeHoca CpeSCTB U CI0COO0B el CTBUSA B
npodecCHoHaJbHYI0 CpEAY
Cnoco6HOCTb ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B peLleHUs
NpaKTUYeCKHUX 33/1a4, IPUMEeHEeHHI0 Pa3JIMYHbIX MeTO/I0B IO3HAHHUS;
CTaBUTb U GOPMYIHMPOBATh COOCTBEHHBIE 33/]laul B 00pa30BaTeIbHOM [1€ITEJbHOCTH U
1.7 | KMSHEHHBIX CHTyaLHsIX;
""" | ctaBUTB Npo6JIEMbI U 33/ja4H, AONYCKAIOLUE a/IbTEPHATUBHbBIE PEIlEHUS;
BbIIBUTaTb HOBbIE U/, IpeJjlaraTb OpUTHUHA/IbHbIE IOAXO/bI U pellleHHUs;
pa3pabaTeIBaTh MJIaH pelleHus NPo6JieMbl C Y4eTOM aHa/Iu3a UMELUXCA
MaTepHabHbIX U HeMaTepHUaJbHbIX PeCypCOB
1.3 Pa6oTta c unpopmanuei
ByiazeTh HaBbIKaMU NOJIy4YeHUs] UHPOPMaALUM U3 UCTOYHUKOB Pa3HbIX THUIIOB,
1.3.1 | caMOCTOATENIbHO OCYLLEeCTBJATH NOUCK, aHAJIU3, CUCTEMAaTHU3aLUI0 U UHTEPIPEeTALUIO
MHPOpPMaLMU pa3JIMYHbIX BUJI0B U GOpPM NpeCTaBIeHUS
132 Co3zmaBaTh TEKCTHI B pa3/IMYHbIX popMaTax € yudeTOM Ha3HauYeHHUs MHPOpPMaLuU U
7 | yesieBOM ayAUTOPUH, BbIOUPAs ONTUMaJIbHYI0 pOopMy Npe/iCTaBJEHUS U BU3ya/IU3aLUU
133 OneHuBaTh JOCTOBEPHOCTD, JIESTUTUMHOCTb UHPOPMALUY, €e COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM
Hcnosb3oBaTh cpeficTBa UHGOPMALMOHHBIX U KOMMYyHUKALMOHHBIX TEXHOJIOTUH B
pellleHUH KOTHUTUBHbBIX, KOMMYHHUKAaTUBHBIX U OpraHM3allMOHHBIX 3a/a4 C
1.3.4 | cobsoeHreM Tpe6G0BaHUUM 3PTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI,
pecypcocbepexeHus, IPaBOBbIX U ITUYECKUX HOPM, HOPM MHGOPMaLMOHHOM
6e3011aCHOCTH
135 ByiazieTh HaBbIKaMU paclo3HaBaHUA U 3alUThl HUHPOpMaL Ui, MHGOPMaLMOHHON
" | 6e3omacHOCTH JIMYHOCTH
2 KoMMyHUKaTUBHBIE VY /|
2.1 O6meHue
211 OcyuiecTBAATh KOMMYHHUKALMU BO BCeX cpepax KU3HY;
""" | BJIaJleTh pa3JIMYHbIMU CII0CO6AMU 0O1IEHUS U B3aUMOJeCTBUS
21.2 Pa3BepHyTO M JIOTUYHO U3/1araTh CBOIO TOYKY 3PEHUS C UCII0JIb30BAHUEM A3bIKOBBIX
CpeJCTB
2.1.3 | ApryMeHTHUPOBAHHO BECTH [JHAAJIOT
3
3.1 CamoopraHusanus
CaMOCTOATeNIbHO OCYILLeCTBIATH 1I03HAaBATEJbHYIO [1eITeJIbHOCTb, BbIABJIATD NPO06JIEMBI,
311 | CTABATb H dbopMyMpoBaTh COGCTBEHHBIE 33/]Ja4U B 00pa30BaTeJbHOM JeSITeJIbHOCTU U
YKU3HEHHBIX CUTYaLUAX;
JlaBaTh OLEHKY HOBBIM CUTYaLlUsM
CaMOCTOATe/NIbHO COCTABJIATS IJIaH pellleHNs Npo06/ieMbl C y4eTOM UMEIUXCS
pecypcoB, COGCTBEHHbIX BO3MOXKHOCTEHN U MPeANOYTEHU;
JleJIaTb 0CO3HAHHbIN BbIOOP, apryMeHTUPOBATh €ro, 6paTb OTBETCTBEHHOCTH 3a
3.1.2 | pewreHue;
OLleHUBATb IPUOOPETEHHBIN ONBIT;
CIoco6CTBOBATh POPMUPOBAHHUIO U NPOSBJIEHUIO IIUPOKOW 3pyAMLIUY B Pa3HBIX
00J1aCTAX 3HAHUU
3.2 CaMOKOHTpPOJIb




ﬂaBaTb OLI€HKY HOBBIM CUTYallUAM, BHOCUTb KOPPEKTUBLI B A€ATE€/JIbHOCTb, O€EHNUBATb
COOTBETCTBHUE PE€3yJIbTATOB LEJIAM

3.2.1

ByiazieTh HaBbIKaMU I0O3HABaTe/JbHOU pedJIeKCUU KaK 0CO3HAHUS COBepIlaeMbIX
JIEUCTBUM U MBICTIMTEJIbHBIX IPOLECCOB, UX Pe3yJIbTATOB U OCHOBAaHUN;

MCII0JIb30BaTh IpUeMbl pedJIeKCHHU [IJ1S OLLeHKU CUTYyaly, BbI60opa BEPHOI0 pelleHuUs;
yMeTb OLleHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh pelleHUs 110 UX CHUXKEHHUIO

3.2.2

IMOLIMOHA/NbHBIA UHTEJJIEKT, Ipe/inojaraiuii cChoOpMUpPOBaHHOCTD:
caMOperyJMpoBaHUs, BKJIIOYAIOIero CAMOKOHTPOJIb, yMEHUEe NIPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE NI0OBeJleHUe, CIOCOOHOCTD aJalTUPOBATLCA K 3MOLIMOHAIbHBIM
M3MeHEeHHUAM U NPOABJIATH TUOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTpPeHHel MOTHBALMY, BK/IIOYAKOIel CTpeMJIeHUe K JOCTUKEHUIO 1IeJIU U YCIIexy,
ONTUMHU3M, UHUIIMAaTUBHOCTb, yMEeHUeE JeICTBOBAThb, UCXO/5 U3 CBOUX BO3MOXKHOCTEHN

3.3

BbINyCKHUK HAYYUTCS:

1. caMOCTOSATENIBHO OIPENENATh LENH JEATEIPHOCTH W COCTaBJATh IUIAHBI JESATEIBHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBAThH JESATEIHHOCTH; MCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI ISl JOCTM)KEHUS TOCTABICHHBIX LEJNeH M peanu3aliy IUIaHOB JIEATEbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETHH B PA3TUYHBIX CUTYalUsX;

2. IPOAYKTUBHO OOIIATBCS M B3aUMOJEHCTBOBAaTH B IPOLECCE COBMECTHOM JEATENLHOCTH,
YUUTBIBATh MO3UIUH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3 (PEeKTUBHO pa3peratb KOHPIUKTHL;

3. BiageTh HaBBIKAMM MTO3HABATEIBHOM, yUeOHO-UCCIIEI0BATEIBCKOM U IPOSKTHOM 1eATEIbHOCTH,
HaBBIKAMU pa3perieHust mpooiem;

4. UCHoab30BaATh CPEACTBa WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3371au ¢ COOII0ICHHEM TPpeOOBaHHI )PrOHOMUKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, PECypcocOEpeKeHUsl, MPAaBOBBIX M ATHUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€30MacHOCTH.

BoinyckHuk noxyuum 603M0odCHOCMb HAYYUMbC:

1. OBITh TOTOBBIM M CIIOCOOHBIM K CaMOCTOATENbHOM HH(DOPMAIIMOHHO-TIO3HABATEILHOM
JeSITeTIbHOCTH, BKITIOYAsk yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(DOPMAILIUN, KPUTHUECKU
OLIGHUBATh U UHTEPIPETUPOBATH HH(POPMALIUIO, ITOTyYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

2. OBITH CITIOCOOHBIM U TOTOBBIM K CAMOCTOSITEILHOMY MOUCKY METOJOB PELICHHUS MPAKTUYECKUX
3a[a4, MIPUMEHEHUIO Pa3IMYHBIX METOIOB IMO3HAHHUS.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AelicTBUSA

1. caMOCTOATENBHO OMpEeAEATh LIENH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH, TIO KOTOPHIM MOXKHO
OTIPENIeNIUTh, YTO IIeNb TIOCTUTHYTA;

2. OLICHWBATh BO3MOXKHBIE IIOCIEACTBUS JOCTIDKEHHS IOCTABJICHHON ILETH B JEATEIbHOCTH,
COOCTBEHHOM KHU3HH U KU3HU OKPY>KAIOIMIMX JIIOAEH, OCHOBBIBAsICh HA COOOPAKEHUAX S3TUKU H MOPAJIH;

3. ctaBuTh U (HOpMyNIHpPOBaTH COOCTBEHHBIC 3aJayd B O0Opa30BaTEIbHON JCSATEILHOCTH H
KU3HEHHBIX CUTYallUsX;

4. OLIEHWBATh PECYpPChI, B TOM YHCIIE BpEMs U JpYrHe HeMaTepuaibHbIe Pecypchbl, HEOOXOIUMBIE
JUISL JOCTHXKEHHS TTOCTABICHHOW 1EeIH;

5. BBIOUpATH MyTh JOCTHKEHUS LIEJH, IJITAHUPOBATH PEIIEHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3HPY S
MaTepHalbHbIe 1 HeMaTepHalbHbIE 3aTPaThI;

6. opraHu3oBbIBaTh I(P(GEKTUBHBIA IMOMCK PECypcoB, HEOOXOAMMBIX JUISI  JOCTHXKCHHS
MMOCTaBJICHHOM 1ICJIH;

7. COIOCTABJIATH MOJYYCHHBIH Pe3ybTaT AEATEILHOCTH C TOCTABICHHON 3apaHee 1EeTbIo.

Ilo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YUeOHbIE JeHCTBUSA



1. uckaThb U HaXOIUTh OOOOILIEHHBIE CIIOCOOBI peIleHHs 3a1ady, B TOM YHCIE, OCYIIECTBIATH
pa3BEpHYTHIM MHPOPMAIIMOHHBIHN MMOUCK U CTaBUTh HAa €r0 OCHOBE HOBBIC (YyueOHBIC M MO3HABATEIBHBIC)
3a/1a4y;

2. KpUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO C pa3HBIX MO3ULUH, pacliO3HABATh
U (QUKCHPOBATH MPOTUBOPEUHS B UHPOPMALIMOHHBIX HCTOUHUKAX;

3. UCIOJIB30BAaTh  pa3IMYHbIE MOJEIBHO-CXEMAaTUUECKUE CpEACTBA JUId  IPEICTaBJICHUS
CYLIECTBEHHBIX CBS3€ M OTHOIIEHHWH, a TakKe MPOTHBOPEUYHUIl, BBISABICHHBIX B HH(POPMAIIMOHHBIX
HUCTOYHMKAX;

4. HaxoJIUTh U IPUBOJUTH KPUTUUECKUE APTYMEHTHI B OTHOLIEHUH AEUCTBUN U CYXAECHUN Ipyroro;
CIOKOMHO M Pa3yMHO OTHOCUTBCSI K KPUTHYECKHM 3aMEYaHUSAM B OTHOIIEHUH COOCTBEHHOTO CYKICHUS,
paccMaTpUBaTh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;

5. BBIXOJUTHh 32 pPAaMKH Y4YeOHOro TMpeaMeTa M OCYLIECTBIATH IeJICHANPABICHHBIA IMOMCK
BO3MOHOCTEH ISl IUPOKOTO MEPEHOCA CPEJCTB U CIIOCOOO0B JACHCTBUS;

6. BBICTpaMBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAas OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIEC OTPAaHUYCHUS;

7. MEHSATB U yJE€pPKUBATh Pa3HbIE MIO3ULUU B I03HABATEIILHOU IEATEILHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIE yYeOHbIE 1eiiCTBHSA

1. oCylECTBIATh JI€10BYI0 KOMMYHHMKAIUMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMU (Kak
BHYTpPH 00pa3zoBaTeIbHON OpraHM3allMy, TaK M 3a ee IMpelesiaMu), MoA0HpaTh NapTHEPOB IS JCTOBOM
KOMMYHHKAIIMH UCXO/1 U3 COOOpaKEHHI pe3yIbTaTUBHOCTH B3aMMOACHUCTBYS, @ HE JTMYHBIX CUMIIATHI;

2. TpU OCYUIECTBJICHUHU I'PYNIIOBON pabOThI OBITh KaK PYKOBOJAUTENIEM, TaK U YWICHOM KOMAaH[IbI B
pa3HBIX poJsIX (TeHepaTop UAeH, KPUTUK, UCIIOJHUTENb, BEICTYIAOIIMM, SKCIIEPT U T.1.);

3. KOOPIMHUPOBATb M BBIIOJIHATH pabOTy B YCIOBUSX pEAIbHOTO, BHUPTYAJIBHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOCHCTBUS;

4. pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM aJEKBAaTHBIX
(YCTHBIX M MNCbMEHHBIX) SI3bIKOBBIX CPECTB;

5. pacnio3HaBaTh KOH(JIMKTOT€HHBIE CUTYallMd U MPEAOTBpAIIaTh KOH(IUKTHI 10 WX AKTUBHOU

¢a3pl, BBICTpaWBaTh JEJIOBYI0 M 00pa3oBaTeNbHYI0 KOMMYHHKAIMIO, W30erasi JIMYHOCTHBIX

OLICHOYHBIX CYXKIACHUM.

IIpenmeTHbIe pe3yJIbTaThI

BbinyckHUK Oy/AeT 1eMOHCTPUPOBAThD:

1) cucremaruzanus 3HaHUN, OTHOCSIIUXCA K Mamemamuyeckum O00vbeKkmam UHGOPMamuKu;
YMEHHUE CTPOUTH MaTeMaTu4ecKre 00BeKTHl HH(POPMATHKH, B TOM YHCJIE JOTHYECKUE (HOpMyIIbI;

2) chopMHpPOBAaHHOCTh 0a30BBIX HABBIKOB M YMEHHH 10 COOJIIOJCHHIO TPEOOBaHWN mexHuKu
bezonacrocmu, TUTUEHBI U pecypcocOepekeHus Ipu paboTe co CpeacTBaMU HHPOPMATU3AIUH;

3) BiazieHHe OIBITOM MOCTPOSHUS U UCIIOJIBb30BAHUS KOMUbLIOMEPHO-MAMEMAMUYEcKUx mooenell,
MPOBECHUSI DSKCIIEPHUMEHTOB W CTATUCTUYECKONW OOpabOTKM JaHHBIX C TIOMOIIbIO KOMIIBIOTEDA,
MHTEPHpETAlluy Pe3yJIbTaTOB, IMOJYy4YaeMbIX B XOJE€ MOJICIMPOBAHUS PEaJbHBIX MPOIECCOB; yYMEHHUE
OLICHUBATh YHCIIOBBIC MapaMeTPbl MOJCIUPYEMBIX OOBEKTOB U IPOLECCOB; Cc(HOPMUPOBAHHOCTD
NPEJCTaBICHUNA O HEOOXOTUMOCTH aHAIU3a COOMEEmMcmeuss Mooeiu W MOJCIUPYEMOro oOBeKTa
(mpouecca);

4) chopMupOBAaHHOCTH MPEACTABICHHUN O CIIOCO0aX XpaHEHUS U MpOoCTeiiieil 00paboTke JaHHBIX;
YMEHHUE T0JIb30BAThCS Oa3aMU OAHHLIX U CIIPABOYHBIMH CHCTEMaMH; BJIaJICHHE OCHOBHBIMH CBEICHUSIMH O
0a3ax IaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3AaHUS U pabOThI C HUMH;

BoinyckHuk nonyuum 603MOM4CHOCHb NPOOEMOHCMPUPOBAMb:

1. B1ageHne cucteMoi 0a30BbIX 3HAHUM, OTPAXKAIOIIMUX 6K1A0 UHGopmamuku B (HopMupoBaHHe
COBPEMEHHOM HAYYHOU KapTUHBI MUPA;

2. BIIJICHUE HAaBBIKAMH  AICOPUMMUYECKO20 MblulleHus W TOHHUMaHHE HEoO0XOJUMOCTU
(hopMasbHOTO OTIHMCAHMSI AJITOPUTMOB.



MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Konx
MpoBEPSAEMOr0
TpeOOBaAHUSA

1.

IIpoBepsieMble TpeOOBAHUSA K MPEAMETHBIM pPe3yabTaTamM
OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrPaMMBbI CPpeIHEro
0011ero o0pa3oBaHus

3namo (noHumMamo)

1.1

[Tonumanue OCHOBHBIX MPUHIUIIOB yCTpOMCTBA
1 (QYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX
KOMIBIOTEPOB; TEHACHIUUA Pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHUH;
BJIaJICHUE HaBbIKAaMU pabOThl C OMNEPAIMOHHBIMU CHCTEMaMH U
OCHOBHBIMU BHJIaMH TPOTPAMMHOIO OO€CHedYeHus ISl PEelICHHs
y4eOHBIX 3a/1a4 10 BHIOpAaHHOM CllelHAIN3alUN

1.4

[Tonumanue 6a30BbIX ANTOPUTMOB OOPAOOTKH YUCIOBON U TEKCTOBOM
uHpopMaruu (3anuch YKUCEN B MO3ULIIMOHHOW CHCTEME CUHUCIICHUS,
JCUMOCTh TIEJIBIX YHUCEN, HAXOXJEHHWE BCEX MPOCTHIX YHCEN B
3aIaHHOM JHMamna3oHe; 00paboTka MHOTOPa3psIAHBIX LETbIX YHUCET;
aHaIW3 CHUMBOJBHBIX CTPOK W JpPYTHX), AJITOPUTMOB TIOWCKA U
COPTUPOBKHU

1.5

3HaHue  (QYHKIUOHAJIBHBIE BO3MOXKHOCTH  HHCTPYMEHTAIBHBIX
CPEJCTB CPebl pa3pabOTKH

1.6

Branenne OCHOBHBIMUM CBEJEHUSIMU O 0a3axX JaHHBIX, UX CTPYKTYpE,
CpeACTBax CO3/aHus U pabOThl C HUMU

1.7

[ToHnManne  BO3MOXHOCTEM W OTPAHUYEHHN  TEXHOJIOTHM
HMCKYCCTBEHHOTO MHTEJJIEKTa B Pa3JIUYHBIX O0JacTAX; HaJu4yue
MpeACTaBICHUN 00 UCTIOIH30BAHUU MH()OPMALIMOHHBIX TEXHOJIOTUH B
pa3IMYHbBIX TpodecCHoHaIbHbBIX chepax

Ymemo

2.1

YMeHne UCIoab30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJEITN IS
aHanu3a OOBEKTOB W  IpoleccoB:  (GopMyIHpoBaTh  LENb
MOJICIMPOBAHUS, BBINOJHATh AHAJIU3 PE3yIbTATOB, MOIYYEHHBIX B
XOJ€  MOJCIHMPOBAHHMS;  OIEHHUBAaTh  AJICKBAaTHOCTb  MOJIEIH
MOJIETUPYEMOMY OOBEKTY WIIU MPOLIECCY; MPEACTABISTh PE3YJIbTAThI
MOJICJIMPOBAHUS B HATJISITHOM BHUJIE

2.2

YMenune knaccuuIMpoBaTh OCHOBHBIE 3aJauydl aHaln3a JIaHHBIX
(mporHo3upoBanue, Kiaccupukanus, KiIacTepu3alus, aHalnu3
OTKJIOHEHUM); TOHUMATh MOCJIEAOBATEIBLHOCTh PEIICHUS 3a7a4
aHajgu3a JNaHHBIX: cOOp MNEPBUYHBIX JIaHHBIX, OYKMCTKAa U OIICHKA
KauecTBa JaHHBIX, BbHIOOp U (WIM) MOCTPOEHUE MOJENIH, Ipe-
oOpa3oBaHuE€ JaHHBIX, BU3yaJM3alldsl JAHHBIX, HWHTEPIPETaLNs
pEe3yJIbTAaTOB




Kona
MpoBEPSAEMOr0
TpeOOBaAHUSA

2.9

IIpoBepsieMble TpeOOBAHUSA K MPEAMETHBIM pPe3yabTaTamM
OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHEro
0011ero o0pa3oBaHus

YMeHne aHaau3upoBaTh AJITOPUTMBI C HCIOJB30BAaHUEM TaOJIUIl
TPACCUpPOBKH; OINpeNeNsiTh 0e3 UCHOJIb30BaHUSA KOMIIbIOTEpa
pEe3yJIbTAThl BBITIOJHEHUS HECIIOXKHBIX MPOTPAMM, BKIFOYAIOIINX
LUHKJIbI, BETBJICHHUS WU MOANPOTrpaMMbl, MPU 33JaHHBIX HCXOJHBIX
JAHHBIX

2.10

YMeHue omnpeaensaTh CI0XKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
aIrTOPUTMOB (CYMMHUPOBAHHUE DJJIEMEHTOB MAacCHUBa, COPTUPOBKA
MaccHBa, IepeOOpHbIe AITOPUTMBI, TBOMYHBIN MOWCK) M MIPUBOJIUTH
MIPUMEPHI HECKOIBKUX aJITOPUTMOB Pa3HOU CIOKHOCTH JIJIsI PEIICHUS
OJIHOM 3aJa4u

2.11

Branenne yHuBEpCalbHBIM SI3BIKOM MPOrPAaMMUPOBAHHS BBICOKOTO
ypoBHsi (Ilackanb, Python, Java, C++, C#), npencraBieHUsIMH O
0a30BBIX THUIMAX JAHHBIX W CTPYKTypax JIaHHBIX; YMEHHUE
WCIIOJB30BaTh OCHOBHBIE YIPABIAIONIME KOHCTPYKIIMH; YMEHHUE
OCYILECTBJISITh AHANIU3 MPEIJI0KEHHON MpOrpaMMbl: ONpPEACSITh
pe3yabTaThl pabOTHl IPOTpaMMBbl IIPU 3aJJaHHBIX UCXOJIHBIX JTAHHBIX;
ONpEeNeNATh, TP KAaKUX HMCXOJHBIX JAHHBIX BO3MOXKHO MOJy4YEHUE
YKa3aHHBIX PE3yJbTaTOB; BBIABISTh JaHHBIE, KOTOpPHIE MOTYT
NPUBECTH K OlIUOKE B paboTre mporpaMmmsl; (HOPMyIUPOBATh
MPEUIOKEHHS IO YIYUIICHUIO TPOTPAaMMHOTO KOJla

2.12

YMeHne peanu3oBbIBATH HA BBIOPAHHOM ISl H3YUYCHHS SI3BIKE
nporpaMMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBple  aNrOPUTMBI  OOpaOOTKM  YHMCE,  YHCIOBBIX
MOCJIEA0BaTEIbHOCTEM M MAacCHUBOB: MPEJICTABICHHE 4YHCIa B BUJE
Habopa TPOCTBIX COMHOXXHUTEJCH, HaXOXJICHHE MaKCHMalbHOU
(MuHUMaNbHOW) 1MGPHl HATYpalbHOTO YHCIA, 3alUMCAaHHOTO B
CACTEME CYHUCIEHHUS C OCHOBaHHEM, He mpeBbimarommm 10;
BBIYUCJIEHHE O0OOIIEHHBIX XapaKTEPUCTUK PJIEMEHTOB MacCHUBa WJIU
YUCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI, MPOU3BEACHUS CPEIHETO
apu(pMEeTUYECKOro, MUHUMAIHLHOTO M MaKCHUMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJOBIETBOPSIONINX 33IaHHOMY YCIIOBHIO);
COPTHPOBKY JJIEMEHTOB MAacCHMBa; yMEHHE HCIOJIb30BaTh B
mporpaMmax JaHHbIE PA3JIMUHBIX TUIOB C YYETOM OrpaHUYEHUN Ha
JIMara3oH UX BO3MOXHBIX 3HAYEHUW, MPUMEHSTh MIPU PEIICHUU 3a/1a4
CTPYKTYpbl JAHHBIX (CHUCKH, CIOBapHU, CTEKU, OUYEPEIH, JEPEBbs);
MPUMEHSITh CTAaHJAPTHBIE U COOCTBEHHBIE MOANPOTpaMMBbl ISt
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; MCIOIb30BaTh
npu pa3paboTKe MNporpaMm OUOIMOTEKH MOANPOrpaMM; YMEHHUE
UCIIOJIb30BaTh Cpe/acTBa OTJIaJIKU porpaMmm B cpenie
IPOrpaMMHUPOBAHUS




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D ITO
NHO®OPMATHUKE

Kon

3

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopmanuszanus NOHATUA allroputma. MammnHa ThlopyHTra Kak yHUBEpCAIbHAS
MO/IEJIb BBIYMCIICHUHN

3.2

OlneHKa CIIOXKHOCTU BBhIUMCICHUH. Bpemsi paboThl U 00bEM HCHOJIB3yeMOM
MaMsTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIleHKa
ACHMIITOTUYECKON CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHON
cinoxknoctu. IlepeGopHbie anropuT™mbl. [IpuMepbl paznuyHBIX AITOPUTMOB
peLIeHUsI OJHOM 3aa4t, KOTOPbIE HMEIOT PA3JIMYHYIO CIIOXKHOCTb

3.3

Ornpenenenue BO3MOXKHBIX PE3YJIbTaTOB PabOTHI MPOCTEUIINUX AITOPUTMOB
YIIPaBJIEHUS UCTIOJIHUTESIMU U BRIYUCIUTEIBbHBIX alropuTMoB. OnpeneneHue
UCXOJHBIX JAaHHBIX, MPH KOTOPBHIX QJITOPUTM MOXKET JaTh TpeOyeMbli
pe3yapTar

3.4

AnroputmMbl 00paOOTKH HaTypaldbHBIX YHCEN, 3alUCAHHBIX B MO3UI[MOHHBIX
CUCTEMaX CUMCICHHS: pa3OMeHHe 3alucy Yucia Ha OTJEIbHbIE LUQPHL,
HaxO0XXJIEHUE CYMMbl U MPOU3BEAEHUA LUPP, HAXOXKIACHUE MaKCUMaJbHOU
(MuUHUMAaNBHOWN) UG PHI.

[IpencraBrnenne yuciaa B BUje HaOOpa MPOCTBHIX COMHOXKHUTENEH. ANTOpUTM
OBICTPOrOo BO3BEJCHUSI B CTeNeHb. [IOMCK MPOCTHIX YHCEN B 3aJaHHOM
JMara3oHe C MOMOIIBIO aJrOpUTMa «penero IpatocheHay

3.5

MHoropa3psiHble 1eNble Yncia, 3a/1a4d JIMHHON apuMeTUKH

3.6

S3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Turnbl faHHBIX:
LETIOUYKCIICHHBIE, BEIIECTBEHHbIC, CHMBOJIbHBIC, JOrhueckue. BeTBieHus.
Cnoxusble ycnoBus. L{ukibl ¢ ycnoBuem. [{ukibl o nepeMeHHOH.
O6paboTka gaHHBIX, XpaHsAUXCcs B (paitnax. TekCToBbIE U IBOUUHbIE (DAMIIBL.
daiinoBeie niepeMeHHbIe ((painoBble ykazatenu). Urenue u3 ¢aitna. 3anuch
B (paiin.

Pa3buenue 3agaun Ha noazanayu. [loanporpammel (poueaypsl U GyHKIIUH).
Wcnonb3oBaHue cTaHAAPTHON OMOIMOTEKHU S3bIKAa MPOTPAMMUPOBAHUS

3.7

Pexypcusi. PekypcuBHbie mponieaypbl u (yHkiuu. Mcnonb3oBaHue creka
JUUIs. OpTaHU3alUU PEKYPCHUBHBIX BBI30BOB

3.8

Yucnenusie MmeToabl. TouHOE U IPUOIMKEHHOE pellieHus 3aauu. YucneHHoe
pelieHrne ypaBHeHH ¢ MOMOIIBI0 Moa0opa mapameTpa. UuCaeHHbIE METObI
peleHrs ypaBHEHU: METOj Tmepedopa, METOA TMOJIOBUHHOTO JIETIEHUS.
[IpubnmxEHHOE BEIYKMCICHUE IJIMH KPUBBIX. Bbruucnenue miommaaen puryp ¢
MOMOIIBI0O YHUCICHHBIX METOJI0OB (METOJ MPSMOYTOJbHUKOB, METO]I
Tpaneuuii). [Touck Makcumyma (MUHUMYMa) (QYHKIUUA OJHON NEpPEMEHHOU
METOJIOM MOJIOBUHHOTO JECJICHUS




Kon

3.9

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

O6paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  s3bIKA
MpOrpaMMHUPOBaHUsA Il OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJACUET KOJUYECTBA MOSABJICHUN CUMBOJIA B
CTpOKe, pa30MeHHE CTPOKM Ha CJoBa MO MPOOETbHBIM CHUMBOJAM, MOUCK
MOJICTPOKM BHYTPU JAHHOM CTPOKHM, 3aME€HAa HAWJACHHOW IIOJCTPOKH Ha
Ipyryto cTpoky. I'eHepauusi BceX CJIOB B HEKOTOpoM alndaBurte,
YIOBJIETBOPSIOMINX 3aJaHHBIM orpaHuueHusiM. IIpeoOpa3oBaHue uucia B
CHUMBOJIBHYIO CTPOKY M O0OpaTHO

3.10

MaccuBel M TOCIEAOBATEIbHOCTH 4YHceNl. Bpruncienne o0000MIEHHBIX
XapaKTEPUCTUK DJEMEHTOB MAacCHBa WM YHCIOBOM MOCJIEIOBATEIbHOCTH
(CyMMBI, TpPOU3BEAECHUSA, CPEAHEro apu(METUYECKOro, MHUHUMAJIBLHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB, YIOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
ANropuT™MBI pabOTHI C AJIEMEHTAMHU MacCHBa C OJHOKPATHBIM IIPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEPHOT0 MaccuBa. [IpocTeie MeTOIb COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COpPTUPOBKAa BcTaBkamu). CopTUpOBKa
ciausHueM. breictpas coptupoBka Maccua (anroput™m QuickSort). JIBondHbIi
TOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHble MacCHUBBI (MaTpuilbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAacCHBOB: 3allOJJHEHUE JABYMEPHOIO YKCIOBOI'O MacCHMBa IO 3aJaHHBIM
IpaBuiaMm, MOUCK 3JIEMEHTA B IBYMEPHOM MACCHBE, BBIUUCIEHUE MAKCUMYyMa
(MMHUMYMa) M CyMMBI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, NEPECTaHOBKA
CTPOK

Y CTOJIOIIOB IBYMEPHOI'O MacCHUBa

3.12

CnoBapu (accouMaTUBHBIE MACCHUBBI, OTOOpa)xeHus). X3II-TaOJIUIIbI.
ITocTtpoenue anhaBUTHO-4ACTOTHOTO CJIOBAPSI JIs 3aJaHHOTO TEKCTa

3.13

Crexu. AHanu3 NPaBWIBHOCTH CKOOOYHOTO BBIpaKeHUS. Beruncienue
apu(pMETUYECKOTO BRIPAKEHHU S, 3aMUCAHHOTO B MOCTPUKCHOU dopme.
Ouepenn. Mcnionb3zoBanue ouepenu Jjisi BDEMEHHOTO XpPaHEHUs! JAHHbBIX

3.14

Anroputmbel Ha rpadax. [locTpoeHre MHUHHUMAIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO  CBS3HOTO  HEOpHEHTHpoBaHHOTO rpada. KommdectBo
Pa3TUYHBIX MyTeH MEXIy BEpITMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOTO
rpada. Anroputm JelKkcTpsl

3.15

JlepeBbs. Peanmmzanus nepesa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepesbs. [locTpoenue nepeBa i 3aAaHHOTO apUPMETUIECKOTO
BbIpaxkeHus. PekypcuBHbIe anropuT™MbI 00X0/1a iepeBa. Mcnonb3oBanue creka
1 ouepenu JjIsl 00Xoja Aepena

3.16

Jlunamuueckoe TMPOrpaMMUPOBAHHUE KaK METOJI pEIIeHHs 3ajady ¢
COXpPaHEHHEM MPOMEKYTOUHBIX PE3yJIbTaTOB. 3aJa4H, PEIIaeMbIe C TOMOIIbIO
JUHAMHYECKOTO MPOTPaMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUU,
MOACYET KOJIMYECTBA BAPUAHTOB, 3aJ1a41 ONTUMU3ALIUN




Kon

3.17

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

[Tonarue 06 00BEKTHO-OPUEHTHUPOBAHHOM MporpamMmupoBaHuu. OOBEKTHI U
kiaccel. CBoicTBa M METOABl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO
noaxoja. MHkancynsinus, HaclieJoBaHue, NOJUMOphu3M

NudopmanimoHHbie TEXHOJIOTUU

4.1

Ananu3 ganHHbiX. OCHOBHBIE 3aJlauyd aHaliv3a JaHHBIX: MPOTHO3UPOBAHMUE,
KiaccuduKanus, Kiactepusaius, aHainu3 oTkioHeHui. [locaenoBaTenbHOCTD
pelieHns 3ajlad aHaiu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYUCTKA W
OIlCHKa KauyecTBa JaHHBIX, BBIOOp U (WJIHM) TMOCTPOEHUE MOJIETH,
npeoOpa3oBaHUE  JAHHBIX, BHU3yalW3alus  JIaHHBIX, HMHTEPHpETAIUs
pesynbratoB. [IporpamMmmusie cpeactBa u UHTEpHET-CEPBUCHI 711 00PaOOTKU
U TIpeJICTaBJIeHNs JaHHBIX. bosbiiive nannpie. MammaHoe o0ydeHue

4.2

AHaJW3 JAHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0MUI. BbluucIeHHE CYyMMBI,
cpeaHero apu(pMeTHYECKOro, HaMOOJBINEro (HAWUMEHBIIETO) 3HAYEeHHS
nuarnas3oHa. Beruncnenue kosdduiunenTa Koppeisiiuu ABYX PsIOB JaHHBIX.
[TocTpoenue cTonOUaThiX, IMHEHYATHIX U KPYyTroBbIX auarpamm. [loctpoenue
rpapukoB ¢yHkiui. [logbop nMHUM TpeHJa, pelIeHUEe 3ajad MPOTHO-
3upoBaHusl. Pelnienne 3a1ay oNTUMHU3AIMN C TOMOIIBIO SJIEKTPOHHBIX TAOIHI]

4.

TemaTuueckoe INIAHHPOBAHUE

n/n

HaumenoBanue
pa3e’ioB U TeM
NMPOrpaMMbl

Koaun4yecTBO 4acoB

KonTpoa
bHbIE
padoThI

IMpakTnu
ecKue
padoThI

Bcero

Monayab Nel «Pa0dora ¢ JaHHBIMHU M MX BU3YyaJau3auus» - 20 yacos

1.1

OcHOBBI
00paboTKH U 9
aHaJau3a JTaHHBIX

Busyanusanus u

JJeKTpoHHbIE (HU(PPOBHIE)
oOpa3oBaresibHbIE PeCypChl

https://stepik.org/course/1350

L2 | MyTeTAMOAATEHEe 8 03/promo?search=76916288

JTAHHBIC 7

MonynbHas pabota
13 «Pabota ¢ 1

JTAHHBIMH B HX

BU3YyaJIN3aLIHI»

Monayab «MeToabl MAIIMHHOTO 00yueHus» - 10 yacos

OCHOBBI https://stepik.org/course/1350

2.1 | MaIuHHOTO 9 03/promo?search=76916288

00yUYeHUs U

72




KJIACCUYECKHE
AJTOPUTMBI

2.2

«Metoabl
MaITuHHOTO
00yueHuUs»

MonynbHas pabota

S. IlpuiiokeHus K nporpamMmme

IHOYPOYHOE IINTAHUPOBAHHUE

Ne |HammeHoBaHMe KosuuecTBo yacoB DJIEKTPOHHBI
/1 | pa3ieioB U TeM e
MPOrpaMMmabl (undpossbie)
oOpa3zoBareJ
Beero Koutpoabnbie |[IpakTnueckue BHBIE
padoThI padoThI pecypesl
Monyns 1. PaboTa ¢ gaHHBIMU U UX Bu3yanu3anus- 20 yacoB
1.1 Tema 1 2 JlokymenTarg
«Maremaruka B ust: NumPy,
Python» SymPy
1.2 | Tema 2 «Pabota 2 JoxymeHTan
C TaOJIUYHBIMU us: pandas
JTAHHBIMU
1.3 | Tema 3 «Pabora 2 JloxyMeHTai
C TEKCTOBBIMH nst: nltk, re
JTAHHBIMU
1.4 | Tema 4 «Pabota 2 JoxymeHTan
c ¢aitnamu ¢ us: json,
HETPUBHAIBHON xml.etree.Ele
Pa3METKOM. mentTree
JSON u XMLy
1.5| Tema 5 «Pabora 2 JloxyMeHTai
c ust: Pillow,
M300paXEeHUIMU OpenCV
»
1.6 Tema 6 2 JoxymeHTan
«Busyanuszanus us:
JTAHHBIX. Matplotlib




Matplotliby»

1.7 Tema 7 2
«Busyanuzanus JloxymeHTan
JTAHHBIX. us: pandas,
TabGauuHbIe seaborn
JTAHHBICY
1.8 | Tema 8 «Pabora 2 JloxyMeHTai
C BUJCO» ust: OpenCV
1.9| Tema 9 «Pabora 2 JloxyMeHTail
C ayIuo» usi: pydub,
librosa
1.1| MopnynbHas 2
0 pabota Ne 1
«Pabora c
JTAHHBIMIY
Moayns 2. MeTtoasl MaliiHHOrO 00y4deHus - 10 yacos
2.1| Tema 1 «3amaun 2 JlokymenTarg
MAaIIMHHOTO us: scikit-
oOy4eHHUs» learn
2.2 Tema 2 2 Jlokymenra
«JIunenHas n yMeHTal
us: scikit-
JOTUCTHYECKas
learn
perpeccus»
2.3 Tema 3 4 JlokymeHTan
«JlepeBbs o
Hep . us: scikit-
pelieHui u
. learn
CITy4aifHBIN JIeCH»
2.4| MopynbHas 2
pabota Ne 2
«MeTobl
MAIITMHHOTO

o0y4eHUsD»




KM
Moayasb 1 «PadoTa ¢ JaHHBIMHU M UX BU3YaJIH3alU»

HNucrpykuusi: OTBEThTE HA CIEAYIONIAE BOMPOCHI U BBITIOJHUTE 3a1aHuA. Bce 0TBETHI
3aMUIINTE B TETPab UM B TEKCTOBOM peaaktope. [1o 3aBepuienuu caaiite padoty
YUYUTEIIO.

Bomnpocsl (Teopus)

1. Marematuka B Python
o OOBscHUTE, 11 Yero ucnoisb3yercs oudnuoreka NumPy. [Tpuseaure
npuMep €€ MPUMEHEHHUS.
o UYto Takoe 6mbimnoreka SymPy u Kak OHa UCMOIB3YETCS 111 CUMBOIBHBIX
BBIYMCIICHUI?
2. Pabora ¢ Ta0JIMYHBIMH JaHHBIMH
o Yro Takoe DataFrame B 6ubanorexe pandas? Kak co3gate DataFrame u3
ciaoBaps’?
o OnummTe OCHOBHBIE ONEPAIUU C TAOJTUYHBIMU JAHHBIMU: (QUIIbTpPALINS,
COPTHUPOBKA, arperaiusi.
3. Pabdora ¢ TeKCTOBBIMHU JAHHBIMHU
o Kakue OMOIMOTEKH UCTIONB3YIOTCS JJIs1 00paOOTKH TEKCTOBBIX JaHHBIX B
Python? IlpuBenurte npumMepsl.
o UYto Takoe peryssipHble BEIPAXKEHUS U KaK OHU MPUMEHSIOTCS AJisl 00pabOoTKU
TEKCTOB?
4. PaoOora ¢ ¢pailsiamu ¢ HeTpuBHAJIBHOU pa3meTkoid. JSON u XML
o OObscHuTe, yeM oTindaroTcsa popmartsl JaHHBIX JSON 1 XML.
o Kak npountats daitn JSON u ¢aitn XML B Python? [IpuBeaure npumep
KOJIa JIsl KKJIOTO ciryyast.
5. Pa0ora ¢ u3o0pakeHUsIMHU
o Kaxkune 6mbinoTexu ncnonb3yrores Juist paboTsl ¢ n300pakeHusmMu B Python?
o OnummTe OCHOBHBIE ONepaluu Mo 00padoTKe W300paKEeHUI: YTEHHE,
3aMuCh, IpUMEHEHUE (PUIBTPOB.
6. Busyanu3zauus nannbix. Matplotlib
o Jns gero ucnons3yercs oudauorexa Matplotlib?
o Kakwue Tunsl rpagukoB MOKHO co311aTh ¢ momoibio Matplotlib? [Tpuseaure
MIPUMEPHI.
7. Buzyanu3auus JaHHbIX. TaGJUYHbIC JAHHbIE
o Kak M0HO BU3yanu3upoBaTh TaOJIMYHbBIE JJAHHBIE C TIOMOIIIBI0 pandas u
seaborn?
o OnummTe mporecc CO3JaHus TUCTOrPaMMBI U TEIJIOBOM KapThl AJis
TaOJUYHBIX JJAHHBIX.
8. Pabora ¢ Bugeo
o Kakne 6ub1moTexn MOXHO UCTIONB30BATh JUIsl paboThl ¢ Buaeo B Python?
o OmnummuTe mpolecc YTeHUs, 3aMUCU U 00pabOTKH BUIEONOTOKA.
9. Pabora ¢ aynuo



o Kaxkne 6ubnnorexu ncnonb3yrores 11 padoTsl ¢ ayauo B Python?
o IlpuBeauTe mpuMep Koja JUisl YTEHUs U IpeoOpa3zoBanus ayauodaiina.

3aganus (MIpPaKTUKA)

1. Marematuka B Python

o MHcnons3ys oudbnmorexy NumPy, co3naiite maccuB u3 10 ciaydaliHbIX yucen U
HAUJWTE UX CPEIHEE 3HAUCHHUE.

o C noMomnibto 6ubimoTexku SymPy pemute ypaBHenue 2x+3=152x + 3 =
152x+3=15.

2. Pabora ¢ Ta0JIMYHBIMHU JaHHBIMH

o Cosnaiite DataFrame ¢ naHHbIMU O CTyZi€HTaX (MMsi, BO3PACT, OLIEHKA).
OT¢unpTpyiiTe CTYI€HTOB, y KOTOPBIX OLICHKA BHIIIE §.

o Otrcoprupyiite DataFrame no Bo3pacrty CTyJI€HTOB.

3. Pabora ¢ TeKCTOBBIMHU JAHHBIMHU

o HanumuTe nporpaMmy, KoTopas UIlleT Bce email-aapeca B JaHHOM TEKCTE C
HCIIOJIB30BaHUEM PETYJISIPHBIX BBIPAKEHUH.

o O4HCTUTE TEKCT OT CTOMN-CJIOB (Hampumep, "u",
UCIOJb30BaHueM OubanoTeku nltk.

4. PaoOora ¢ ¢pailsiamu ¢ HeTpuBHAJIBLHOU pa3meTkoid. JSON u XML

o IlpounTtaiite daitn JSON, conepxaiuii uHGOpMAaIUIO O KHUTaX (Ha3BaHUE,
aBTOP, F'OJ] U3/IaHMs1), U BBIBEUTE HHPOPMAIINIO O KHUTAX, U3IaHHBIX MOCTIE
2010 rona.

o IlpounTtaiite daitn XML c undopmanueit o corpyaHukax (uMs, 10JKHOCTD,
OTJIeJ) U BBIBEIUTE BCEX COTPpYyAHUKOB oTnena "IT".

5. Pabora ¢ u3o0pakeHUsIMHU

o OTkpoiiTe uzo0paxeHue ¢ noMmoupto oudnuoreku Pillow, npumenute k Hemy
(UIbTp pa3MbITUS U COXPAHUTE U3MEHEHHOE U300paKeHHE.

o Hcnonb3yst OpenCV, oTkpoiiTe n300pakeHUEe U HAPUCYHUTE HA HEM KPacCHBIN
KpYT.

6. Busyanu3zauus nannbix. Matplotlib

o IloctpoiiTe nuHeNHbINA rpaduK U3MEHEHUS TeMIIEpaTypbl IO AHSAM HeJleNIn
(ucnonb3yiTe GUKTUBHBIE TAHHBIE).

o Co3naiiTe KpyroByro IuarpaMmy, MOKa3bIBAIOIIYI0 pacipeeieHue OlleHOK B
KJ1acce.

7. Busyanu3auus JaHHbIX. TaGJUYHbIC JAHHbIE

o Hcnonb3ys 6ubnunorexy pandas, co3maiite DataFrame ¢ nanasiMu o
MpoaXkax 3a Mecsll (IeHb, KOJIMUecTBO npojax). [loctpoiite rucrorpammy
MPOIAK.

o C noMomnibro 6MbIMOTEKH Seaborn co3gaiTe TEIIOBYIO KapTy,
MOKA3bIBAIOIIYI0 KOPPEJSIUIO MEXKAY PA3IMUHBIMU XapaKTEPUCTUKAMU
aBTOMOOMJIEH (HarpuMep, CKOPOCTh, PACXO/]] TOTUINBA, 1IEHA).

8. Pabora ¢ Bugeo

o C nmomomisio OpenCV npouuntaiite Buaeodaiisn u coxpanute ero nepssie 10

CEKYH/]I B HOBBIN (haidi.

"

I/IHI/I", "Ha") C



o Ilpumenure k Bungeodaiiny GuabTp, KOTOPBIA yBEIUYUBAET SIPKOCTH KaXI0TO
Kajapa.
9. Pabora ¢ aynuo
o MHcnonw3ys 6ubnmoteky pydub, oTkpoiiTe ayinodaia 1 00pexbTe ero 10
nepBbIX 30 CeKyHA.
o C nmomomibio OubanoTeku librosa otkpoiite ayuodaiisi, BEIYUCIUTE €T0
CHEKTPOrpaMMy M BU3YaJTU3UPYUTE €€.

Moayab 2 «MeToabl MAIIMHHOTO 00y4YeHUSI»

HNucTrpykuusi: OTBEThTE HA CIEAYIONIAE BOMPOCHI U BBITIOJHUTE 3a1aHusA. Bce 0TBETHI
3aMUIINTE B TETPaJb UIU B TEKCTOBOM peaaktope. [1o 3aBepuienuu caaiite padoty
YUYUTEIIO.

Bomnpocsl (Teopus)

1. 3agaym MalIMHHOTO O0y4YeHUA
o UYto Takoe MamnHHOE 00yueHue? OObSICHUTE HA IPUMEPE.
o Kaxkune ocHoBHbBIE 3a/1aun pemiaeT MammHHOE 00yuenue? [IpuBenure
MPUMEPHI TSI KAXKIO0U 3a1a4H.
o B 4em pazHuIa MEXAY KOHTPOIUPYEMBIM U HEKOHTPOJIHUPYEMBIM
oOyueHuem?
2. JIuHeiiHAsA U JIOTUCTHYECKAS perpeccust
o Yto Takoe nuHelHas perpeccusi? KakoBa €€ ocHOBHas 1€b?
o OOBSICHUTE, YTO TAKOE METOJ HAUMEHBIIINX KBAJIPATOB B KOHTEKCTE
JIMHENHOW PErpecChi.
o Yewm oTiM4aeTCA JIOTUCTUYECKASI PECPECCHS OT JIMHEUHON? B Kakux cimydasx
WCMOJIb3YETCS JJOTUCTUYECKAs perpeccusi?
3. JlepeBbsi pelIeHU U CJIy4YallHbIN JIeC
o UYTO Takoe AepEBO PEUICHUN U KaK OHO UCITOJIb3YETCA B MAIIMHHOM
oOydeHuu?
o Kaxkune npeuMyIiecTBa 1 HEJOCTATKU UMEIOT IEPEBbS PELICHUN ?
o YTO Takoe cay4yalHbIN JIEC U KaK OH YJIYUIIAeT PEe3yIbTaThl 10 CPABHEHUIO C
OJWHOYHBIM JIEPEBOM PEIICHUIN?

3aganus (MPaKTUKA)

1. 3agauym MalIMHHOTO 00y4YeHUA
o IlpuBenure nmpumep 3a1aun Kiaccu(PUKALUU U ONUILINTE, KaK BbI ObI
MOJONUIN K €€ PEIICHUIO.
o IlpuBenure nmpumep 3a1aun Perpeccuu U ONMUILINTE, KAKUE TaHHbIE BaM
noTpeOyroTCs ISl €€ perieHusl.
2. JIuHelHAsl M JIOTHCTHYECKAS perpeccust



o

Hanumwure nporpammy Ha Python, koTopas BRINOTHSAET JTUHEHHYIO
perpeccuto Ha Habope JaHHBIX (HampuMep, MPOrHO3UPOBAHUE 1IEHBI IOMa Ha
OCHOBe Imiomaan). Mcnone3yiite 6ubnuoreky scikit-learn.

Co3znaiiTe MO/EINb JIOTUCTUYECKOU pEerpeccuu Jyisl 3ajlaud OMHapHON
Kiaccudukanuu (Hapumep, npeackazanue, 3a00JIeeT JI YeJT0BEK 11adbeToM
Ha OCHOBE €ro XxapakTepucTtuk). Mcnonb3yiite 6ubnunoreky scikit-learn.

3. JlepeBbsi pelIeHU U CJIy4YallHbIN JIeC

o

Hanumwute nporpammy Ha Python, koTopas cTpouT AepeBo pelieHuit ais
3aaun kinaccudukanuy (Hanpumep, npeickazaHue BUjia IBETKA HA OCHOBE
ero napametpoB). Ucnonb3yitte oubnuoreky scikit-learn.

Co3zpaiiTe MozeNb CIydallHOTO Jieca JjIsl TOM ke 3aJjauu KilacCu(pUKaIuu 1
CpPaBHUTE PE3YyJIbTATHI C PE3YyJIbTaTaMM JAEPEBA peuieHui. Mcrons3yiite
oubnuoteky scikit-learn.



