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PA3JEJI 1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTUK ITPOI'PAMMBI
1.1. ITosscHuTe/IbHAA 3alIUCKA

[ornomHuTe TbHAS ob61eobpa3oBaTesibHast (obuepa3BuBarolIias) TIporpaMMa
«/IcKyCcCTBEeHHBI WHTE/UIEKT W MalMHHOe oO0yuyeHuWe» pa3paboTaHa B COOTBETCTBHHM CO
C/ieIyIOIIMMHA HOPMaTHUBHO-TTPAaBOBBIMU aKTaMHU:

- denepanbHbIM 3aKoH OT 29 mekabps 2012 r. Ne 273-®3 «O06 obpa3oBaHuM B
Poccutickoii @egepariym».

- denepanbHbIi 3aKoH Poccuiickoit @epepaiuu ot 14.07. 2022 Ne 295-®3 «O
BHeCeHUH u3MeHeHMM B PepepanbHbIM 3aK0H «O6 obpa3oannu B Poccuiickoit ®ezmeparium»,
KoHrlerusi pa3BUTHS [JOTOJHUTEIBHOTO oOpa3oBanust getedt no 2030 roga (pacropsbkeHue
[TpaButensctBa PO ot 31 mapra 2022 r. N 678-p).

- [TopsiIoK MPUMEHEHUs] OpPraHU3al[UsIMH, OCYIECTB/ISIOIIUMH 00pa30BaTe/IbHYIO
JesITeNTbHOCTh, 3JIEKTPOHHOTO 00YyYeHUs, AUCTAaHIIMOHHBIX 00pa30BaTe/bHBIX TEXHOJIOTHUH TMPH
peasii3aly 0Opa3oBaTebHBIX ITporpaMM (MprKa3 MuHHUCTepcTBa 0Opa3oBaHus U Hayku P® ot
23.08.2017 r. Ne 816).

- [MTopsiioK opraHu3ald U OCYIIeCTBIeHHs 00pa3oBaTe/bHON [esTe/IbHOCTH TI0
JIOTIOJTHUTETBHBIM 0011je00pa3oBaTe/lbHbIM TIporpaMMaM (TiprKa3 MUHHUCTePCTBa MPOCBeIeHUs
Poccutickoit @egeparyu ot 27 utonisg 2022 Ne 629).

- [MopsiioK opraHW3alMy M OCYILeCTBIeHUs] 00pa30oBaTe/bHOU /IesTeTbHOCTH TPU
ceTeBOM (opMe peanu3any 0Opa30BaTeNbHBIX MPOrpamMM (TpuUkKa3 MMHHCTEPCTBA HAyKd H
BhICIIero obpaszoBanusi P® u Munucrepcrsa ripocgetrienusi PO ot 5 aBrycra 2020 r. Ne 882/391).

- [TpodeccronambHBIN cTaHAapT «Ilegaror JOMOTHUTE/TLHOTO 00pa30BaHus JeTel U
B3pOC/BIX» (YTBEP)KAEH MpuKa3oM MuHucTepcTBa TpyAa Poccuu ot 22 ceHtsiops 2021r. Ne 6
652H).

- MeToguyeckie  peKOMeHZALMM 10  TPOeKTUPOBAaHUI  JOTMOJHUTETbHBIX
o0111epa3BUBAOIIMX MMPOrpamMM (BK/TFOYast Pa3HOYPOBHEBbIE TIPOTPaMMbI) (MTMCbMO MUHUCTEPCTBA
obpa3oBanus v Hayku P® ot 18.11.2015 roga Ne 09-3242).

- MeToauueckrie peKoMeHAalMu s CyObekToB Poccuiickoli depepauuu 1o
BOMpOCaM peajiM3allii OCHOBHBIX U JIOTIOJHUTENbHBIX 00Ile0bpa3oBaTe/ibHBIX TPOrpaMMm B
ceteBol hopme (yTB. MUHHCTePCTBOM TpocBellieHusi PO 28 utons 2019 roga Ne MP-81/02BH).

- CaHUTapHO-3IMHUAEMHO0/IOTHYeCKHe TpeOOBaHMSI K OpraHM3alysM BOCITUTAHUS U
oOyueHMs], OTAbIXa M 0370pOoBieHust Aetedt U momnopexu CIT 2.4. 3648-20 (mocraHoBIeHUe
['naBHOrO rocygapcrtBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. Ne 28).

- YcraB (MoHOe Ha3BaHWe 00pPa30BaTeIbHOTO YUPEXKIeHMs).

- JIoKasbHBIE  aKThl, perJiaMeHTHpYIOIe 00pa30BaTe/bHYI) [esTebHOCTh
(Ha3BaHHe 0Opa30BaTebHOTO YUPEeXKeHMs).

HanpaeneHHocmb npozpammbl — TexHuueckasi. I1pejHa3HaueHa /s MCIIOIb30BaHUs B
cHcTeMe JOTIOHUTebHOro 00pa3oBanus feteil. OOydyeHue 110 POrpaMMe CO3/1aeT YCJIOBUS ISt
npoecCHOHaTBEHOTO CaMOOTIpe/ie/ieHus], Pa3BUTHs TI03HABATeIbHON aKTUBHOCTH U TBOPUECKOU
caMopean3aLyy 00yJyaroxcs.

B OCHOBY MpOrpamMMbl 3aji0KeH TIPUHLMIT CUCTEMATHUHOCTH W TIOC/Ie/J0BaTeIbHOCTH
3HaHWM, KOTOPBIHA 3aK/IOUAeTCsl B M3YUYeHMM Y4eOHOro Marepuaga B T0C/eJOBaTeTbHOCTH,
OTpa’Karolleld JIOTUKY TeXHUYeCKMX HayK, X0 TeXHOJIOTHMUYeCcKOro IMpoliecca, 3aKOHOMePHOCTH
(hopMUPOBaHUsT TEXHOJIOTUYECKUX YMEHHI U COOJTFO/IEHUM HaBBIKOB. VI3yueHue TOC/ieIyroLiero
yueOHOrO MaTepuasia CTPOMTBCS Ha OCHOBE YCBOEHWs TpefbiAyiiero. IIpuHLUM



CUCTeMaTUYHOCTH U TI0C/IeZI0BaTe/IbHOCTH BOTLIOIIAETCS B CTPYKTYpe MPOrpaMMbl ¥ OpraHU3aLiin
oOpa3oBaTe/IbHOTO TPOoIiecca B YaCTU CUCTEMAaTHUeCKOTO TMTOBTOPEHHsT U 000011|eHHsT U3yueHHOT O
yueOHOT0 MaTepuasa ToCcjie YCBOEHHs OT/IeIbHbIX TeM W pa3Zie/ioB MPOrpaMMBbl; MOCTEITEHHOTO
YCJIO)KHEHUsT TIPAKTHUECKUX paboT; [eMOHCTpAI[UM MeXXIPeAMETHBIX CBSI3€d B pellleHud 3ajau
HMCKYCCTBEHHOTO WHTe//IeKTa. IIporpamMma BK/IIOYaeT ydeOHBIH MaTepuas [BYX YPOBHeH
CJIO)KHOCTH — OCHOBHOTO U TPOJBUHYTOrO (MaTeprasibl TMOBBIIIEHHOTO YPOBHSI CJIO)KHOCTH).
OCHOBHOM YpOBeHb TI03BOJIUT COCTaBUTb TIePBUYHOe TIOHMMaHWe TMpeJMeTHON 00/acTy,
pa3o0paTbCsi B Kjaccax pellaeMbiX 3a/lay, HCIOIb3yeMbIX MeTOZAAx pelleHus, o06/acTsx
TIPU/IOXKEHHsI Pe3y/ibTaTOB, II03HAKOMUT C $I3bIKOM TIpOrpaMMHpoBaHusi [IUTOH U ero
Oub/moTekaMy, HeOOXOAUMBIMM [I/IsI CO3ZIAHMSI MCKYCCTBEHHOTO HHTesUieKTa. OCBOWTH 3TOT
yPOBEHb MOTYT yualidecsi C HayaJbHbIM YDOBHEM KOMIIETEHIMA 110 WHGMOpMaThKe U
MPOrpaMMUPOBaHUI0. [IpOBUHYTHI yPOBEHb SIB/SIETCS TIPOJIO/DKEHHEM OCHOBHOTO YPOBHS U
HaripaBJieH Ha 3HaKOMCTBO C COBpeMeHHbIMU TeH/IeHLIUSIMU B cpepe UCKYCCTBEHHOTO UHTeJI/IeKTa
Y MaIlIMHHOTO 00yUeHHMs], a TaKKe pellieHreM IpodecCcHoHaIbHBIX 3a/jau 110 00paboTKe GOJIBIINX
JaHHBIX. [{71s1 ero ocBOeHUst He0OXOAMMBI 3HAHKSI OCHOBHOTO YPOBHSI 110 TIPOTPAMMHPOBaHUIO Ha
[TuTOHE ¥ OCHOBHBIX MOHATHH B TEXHOJIOTMM UCKYCCTBEHHBIM UHTE/UIEKT U MallTMHHOe 0OyueHue.

AKmyaabHOCmMb TIPOTPAMMBI  OOYCJ/IOB/IEHA TiepeyHeM TIPUOPUTETOB U TIePCIeKTHB
HayuHO-TeXHOJIOTHYeCKOro pa3Butusi Poccuiickoit @epepaiiuu, nepeuncyieHHbIX B CTpaTeruu
Hay4YHO-TEXHOJIOTMUeCKOoro pa3BuTus Poccuiickoli deneparyu, re co3paHye cucteM 06paboTKu
Oo/bIIMX 00BEMOB [JaHHBIX, MAIIMHHOTO 00y4YeHUsT M UCKYCCTBEHHOTO WHTE/UIEKTa Ha3BaHO B
yKkc/e TIPUOPUTETHBIX HAampaB/eHUH HayYHO-TEXHOJIOTMUECKOrO pa3BUTHS  POCCHHCKOM
denepauyu Ha Oykanie 10-15 ieT.

[TporpaMma HallesieHa Ha pellleHWe 3a/ady, oripefesieHHbIXx B CTpaTeru pa3BUTHS
BocriutaHus B Poccutickoit @enepaiiuy Ha riepuof ao 2025 roga ot 29 mast 2015 r. Ne996-p.,
HarpaB/IeHHBIX Ha TPY/IOBOe BOCIUTaHUe U MTPodecCHOHaTbHOE CaMOoTIpe/ie/ieHre peann3yemMoe
TIOCPeJICTBOM COZIeHCTBUST TIPOdeCCHOHATTBHOMY CaMOOTIpeZie/ieHHt0, TIPUOOILeHNs JeTel K
COLIMA/IbHO 3HAUMMOMW [IeITeTbHOCTH JI/I1 OCMBICJIEHHOro BbiOOpa mpodeccun. CojeprxkaHue
MIPOrpaMMbl  CIIOCOOCTBYeT (HOPMHUPOBAHMIO 1M(MPOBOM, TEXHUUECKOM W TEXHOJOTHUeCKOU
I'PaMOTHOCTH OOYYalOI[UXCs, a TakXKe T[03BOJ/IET YyYall[UMCS TIOJYUYUTh TIpPe/CTaB/eHHe O
3HAUMMOCTH MaIlIMHHOTO O0yueHUsI U MCKYCCTBEHHOTO MHTEe/IEKTa B COBPEMEHHOM MUpe U C
0cobeHHOCTSIMH TTPO(deCCHOHAIbHOU eI TeTbHOCTH B 3TUX HalPaB/IeHHUsIX.

Hoeu3Ha niporpaMMbl COCTOUT B TOM, UTO OHa pa3paboTaHa C y4yeToM KOMILIEKCHOTO
M0/IX0/ia, 00BeIUHSIOIIEr0 OCHOBHBIE 3HAHUS W HABBIKH, KOTOPble HeOOXOUMBI CIEIUATUCTy B
cdepe 06paboTKM OOJBIIMX AaHHBIX: SI3bIK Python, MaTeMaTHKy /17151 aHa/TM3a JAHHBIX, a/ITOPUTMBI
Y MeTO/Ibl MaIlIMHHOTO 00yUYeHMsl, COBPEMEHHbIE HEMPOCETEBbIE ADXUTEKTYPBI.

OmauuumebHasi 0CO6eHHOCMb TPOTPAMMBbI 3aK/TIOUAETCS B ZIeITe/TbHOCTHOM TIOJIXO0/Ie K
00yueHWI0 ¥ TPAKTUKO-OPHEHTHPOBAHHOCTBIO. [leATeNbHOCTHBIM TOJXO0Z, peayu3yercsi B
OpraHM3al[uM 3aHATHUN C WCIO0J/Ib30BaHWEeM aKTUBHOW CaMOCTOSITeNIbHON T103HaBaTebHOMN
JesITeNTbHOCTH TIIKOJIbHUKA 110 OCBOEHUI0 yueOHOro MaTepuana. [IpakTUKO-OpHeHTHPOBAaHHOCTh
TporpamMmMbl 00yC/IOB/IeHa OOJBIIIMM KOJTMUECTBOM 3a/laHUM, HarpaB/IeHHBIX Ha (hOpMUpPOBaHME
MPAKTUUECKUX YMEHUIN W HAaBBIKOB B TIPOGeCCHOHA/ILHON JesITe/TbHOCTH CIelfiaiucTa B cdepe
VIcKyCcCTBeHHBIN MHTE/IZIEKT W MalllMHHOe OOyueHWe, a uacCTh 3a/JaHWK TIPOTPAMMBI SIBJISTFOTCS
WCC/IeIOBAaTe/IbCKUMM  MHHHU  TIPOE€KTaMH, OPHEHTHPOBAaHHBIMM Ha CO3[jaHHe KOHKPETHOIO
TIePCOHA/ILHOTO TIPOAYKTA.

OCHOBHBIMH JIU/JAKTUUECKUMH TIPUHI[UIIAMH TIPOTPaMMbl  SIBJISIFOTCS  IOCTYITHOCTb U
HarJIiAHOCTD, TIOC/IeIOBaTe/IbHOCTh U CUCTEMATUYHOCTh 00yueHusi. [IporpaMma OCHOBLIBAeTCS



Ha JIOCTYITHOCTA MaTepuaja M TIOCTPOeHa TI0 TIPUHLUMY «OT TIPOCTOTO K CJIOKHOMY».
OOyuarorpecs: MPOXOJAT MyTh OT MPOCTOTO K CJI0XKHOMY, C YIeTOM BO3BpaTa K MPOHAEeHHOMY
Marepvany Ha HOBOM, Oosiee C/I0)KHOM TBOPYeCKOM ypoBHe. TemaTvKa 3aHATHI pa3HO0Opa3Ha,
YTO CrOCOOCTBYeT TBOPUYECKOMY DPa3BUTHIO U caMopeann3aluu. OOyueHHe CTPOUTCS TaKUM
o0pa3oM, uToOBbI yualuecst yCIelHO YCBOW/IA TpHUeMbl paboThl B Cpefie MPOrpaMMHPOBAHMUS
[TUTOH, HAYYUMCh YKTATb M TIOHUMATb a/lTOPUTMbl VICKYCCTBEHHBIM WHTEJUIEKT U MalllMHHOe
oOyueHMe, a 3aTeM U CO3[aBaTb CBOW /s pellleHWs TMpaKTUYecKUX 3ajad. TakuMm obpazom
ToCTerieHHO (JOPMUPYeTCs CUCTeMa CIiel[ia/bHbIX HABBIKOB U YMeHUM, (hOpMUPYeTCsi UHTepeC K
TBOPYECTBY U CAMOCTOSITe/IbHOM paboTe.

1.2. ITes1b ¥ 3aauM IPOrpamMMbl

ITedazozuueckas yesnecoo6pasHocmp TPOrpaMMbl COCTOUT B BO3MOXKHOCTH pear3ariviu
yuall¥MHUCsl UX UHTepecoB B cdepe MH(GOPMALIMOHHBIX TEXHOJOTUW MO CO3[JaHUI0 MPOEKTOB
MCKYCCTBEHHOTO MHTeJIJIeKTa M MallIMHHOTO 00y4YeHus, a TIoJTydeHHbIe 3HaHWs], YMeHUsI U HaBbIKU
MOT'YT OBbITb HarpaB/IeHbI HAa KX CaMOOTIpe/ie/ieHHe.

B mpouecce peanu3aluu MporpamMmbl yualliyecs 3HAKOMSTCSI C COBpeMEeHHbIMHU
TeXHOJIOTUSIMH 00paboTKHM OOJBIIMX MacCUBOB JIaHHBIX, @ Tak)Ke DPa3BUBAIOT TIPAKTUUYeCKUe
HaBbLIKH, B TOM UMCJIe HABBIK IOCTAHOBKU MbBICJIEHHOTO 3KCTIepUMeHTa.

Ileab npoepammbi: (popmupoBaHWe Y OOYYAIOLIMXCS KOMITETEHIUH, TI03BOJISFOIUX
WCTI0/Ib30BaTh COBpEMEeHHbIe IIPOrPaMMHbIe CPeZCTBA U aITOPUTMBI /ISl aBTOMAaTH3aliy paboumx
niporieccoB 1o 3¢ ¢deKTBHOW 00paboTKe OOMBIIMX MAaCCHBOB AAHHBIX WHTE/UIEKTYaJIbHBIMU
CUCTEMaMHU.

3adauu npozpammbl

Oolyuarowjue:

- (hopmMupoBaHUe TNpe/iCTaB/IeHUIN 0 TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJ/IEKTa U ero
MecTe B COBPeMEHHOM OOIIIeCTRBE;

- (¢hopMUpoBaHMe HaABLIKOB JIOTUYECKOT'O  MBIIIJIEHUs, Heo0XoguMoro s
npodeccroHaIbHOM /1esiTe/IbHOCTH B COBPeMEHHOM 0011[eCTBe;

- (hopMHpoOBaHMe KOMITeTEHLIMM B C(pepe MaTeMaTUUeCKOro aHaav3a U JIMHEeHHOU
anrebpwl, He0OXOIUMBIX /IJIs1 aHa/IM3a JJaHHBIX;

- O3HAaKOMJIEHHWEe YyualluXCsi C aJropuTMamMM U MOJesiMU  HCKYCCTBEHHOIO
WHTeJIIeKTa [I7Is PelleHus 3a/la4 MallTUHHOTO 00yueHHs CpeZicCTBaMU sI3bIKa IMPOrPaMMHPOBAHUS
ITuToR;

- (¢opMupoBaHUe yMeHUI TOCTPOEHUs] HEeMpPOHHBIX CeTell CpeACTBaMM CHCTEM
TIPOrpaMMHPOBAHUs 1Sl PellieHusI 3a/jau KOMITbIOTEPHOT'0 3PeHHS;

Pazeuearowjue:

- pa3BuUTHe WHTepeca K MH(OpPMaThKe U WH(MOPMALMOHHBIM TEXHOJIOTHSM, U, B
YaCTHOCTH, K TeXHOJIOTHM UCKYCCTBEHHbBIN UHTE/IEKT U MalllMHHOe 00yUYeHue;

- MOTUBUpDOBaHME K W3yUeHUI0 HAyK eCTeCTBeHHOHAyuHOro LMKAA: (U3UKH,
HMH(OPMaTHUKU

- (mporpaMMupoBaHMe U  aBTOMaTU3WPOBAHHbIE CHUCTeMbl TpaBleHUs)) U
MaTeMaTUKW;

- pa3BuTHe 00pa3HOro, aJrOpUTMHUYECKOTO W MaTeMaTH4yecKOro MBbIIJIeHus],
JIOTUUECKUX CTIOCOOHOCTeN yualluxcs;



- pa3BUTHe yMeHUs MOCTAaHOBKM TeXHUUeCKOW 3ajauu, cOopa U U3yueHUs HY)KHOU
vH(bOpMaIi1, yMeHHe HaXO[UTh KOHKPETHOE PellieHue 3aIauk U OCYIIeCTB/ISATh CBOM TBOPUECKUN
3ambICer;

- pa3BUTHE CIIOCOOHOCTH K CAaMOCTOSITE/IbHOU paborTe;

BocnumamebHble:

- BOCITMTaHWe YCUUMBOCTH, YMEHHUS TJITAHUPOBATh CBOIO JeSITeTbHOCTh U JOBOJIUTh
ee J10 KOHLIa;

- BOCITMTaHWe UHTepeca K YUeHHIO;

- (hopmupoBaHUe TBOPUYECKOTO MOAX0/a K TTOCTaB/IeHHOU 3a/iaue;

- BOCIUTaHWE MOTHBALIMU YUAII[UXCS K U300peTaTeibCTBY, CO3/IaHUI0 COOCTBEHHBIX
MPOrPaMMHBIX TIPO/IYKTOB;

- (hopMHUpOBaHUe MPeICTAB/IEHUS O TOM, UTO OOJILIITUHCTBO 33/]a4 UMEIOT HECKOJTBKO
pelleHn

- (dbopmupoBaHue MpodecCHOHANLHOTO — CaMooTIpe/iefieHusi, TpuobIieHre K
COL[Ma/IbHO 3HAYMMOM [IesITeJTbHOCTH [Ijisi OCMBICJIEHHOTO BbIOOpa Tpodeccu.

Bo3pacm demeli, yuacmgyowjux 8 peaausayuu npozpammbi: 14-17 nert.

[ToapoCTKOBBIM BO3pACT XapaKTepu3yeTcs 3HauuTe/bHbIMU 3aTPYAHEHUSMU B YCBOEHUU
TeOPeTHUeCKUX, aOCTPAKTHBIX 3HAHWM, CMOCOOHOCTH K abCTPAaKTHOMY MBIIIIEHUIO Y ZeTel
TOJIBKO (hOPMUPYETCs, TIepexof; OT KOHKPETHOTO K abCTPaKTHOMY MBIIIJIEHHUIO MOXKET JJTUTHCS C
5 o 8 ky1acc, Mo3TOMy BU3yasu3aLys CJI0)KHBIX MPOL[eCCOB 3HAUMTEIbHO YIpOLLaeT BOCIIPUATHE
MaTepHasa M CIoCOOCTBYeT ero jydilemMy YcCBoeHHIO. [lepexoJHbIii Tiepuoj, OT JeTCTBa K
B3POCJIOCTU XapaKTepr3yeTCsl MepecTPOMKOil OpraHv3mMa, caMooIlpe/ie/ieHleM CBOEro MecTa B
OKpY>KalollleM MUpe, pa3BUTHEM TpeJMeTHbIX U MeTarpeJMeTHbIX KOMIeTeHLU, UHTepecoB. B
CTaplleM ILIKOJBHOM BO3pacTe 3aK/a/bIBal0TCS OCHOBBI MOPA/IbHBIX M COLMA/IBbHBIX YCTaHOBOK
MUYHOCTH. [I7i ycrieliHOro yueHWsI TpeOyrOTCsl TiepecTpoiiKa TMO3HaBaTebHOU [esTe/TbHOCTH,
HOBbIe  CIOCOOBI  yCBOEHWsS] 3HaHWM, CaMOCTOSTEIbHOCTb. [IpOSIB/IsieTCs  CKJIOHHOCTB
apryMeHTHpOBAaTh CY>KJeHUs, /le/laTb BbIBOJBI.

[ns peteli crapllero Bo3pacTa XxapakTepHO CJIOBECHO-/IOTMYecKoe MbllieHue. Begyieit
JieATeILHOCTBIO 3TOTO BO3pacTa sIB/sieTCsl OOleHHWe CO CBEePCTHUKAMH, C Tie[jaroram,
pOJMTe/ISIMA Ha OCHOBe OMpe/ie/IeHHbIX MOPa/JbHO-3TUYeCKUX HOPM, HPaBCTBEHHBIX YCTAHOBOK,
(dopmupyeTcsi mpe/cTaBlieHHe O COOCTBEHHOW JIMUHOCTH, CO3ZJAIOTCS TIPEATIOCHUIKH ISt
TOCTaHOBKH HOBBIX 33/]a4, MOTHBALIUY K Jla/ibHelIIIeld COOCTBEHHOUW TBOPUYECKOU [1esITe/TbHOCTH.

OOyueHue 10 MporpaMMe peliaeT CJIeyIoIIye 3aZiaui: 03HaKOMJ/IEHHEe 00YJarol[uxcs C
TeXHOJIOTUSIMK 00paboTKM OOJIBIIMX MAaCCUBOB [JAHHBIX, a TAK)Ke Pa3BUTHE TMPAaKTHUECKUX
HaBBIKOB, B TOM YMCJ/ie HaBbIKa MTOCTAHOBKU MBICJIEHHOTO SKCIIepUMeHTa; o0yx/jeHue feTel K
CaMOCTOSITe/IbHOM JiesiTe/TbHOCTH; (JOPMUPOBaHUe aHaTUTHYeCKOT 0, abCTPaKTHOTO ¥ TBOPYECKOT 0
MBILLITIEHHUS.

CpoKu peanusayuu: TiporpaMMa paccuvTaHa Ha 2 roga, oosem — 144 yvaca, u3 pacueta 2
yueOHBIX Yaca B He/IeJio.

@opmbl 00yueHUs1 NO npozpamme: OUHas, OYHas C TPUMEHEHWEeM [UCTAHI[MOHHBIX
TEeXHOJIOTUM.

dopma opzaHuzayuu OessmesqbHOCMU: TPYIIIOBas, MPU peaau3aliyd MNPOrpaMMbl C
NIpUMeHeHHEeM JMCTaHLIMOHHBIX TeXHOJIOTMM — MepCoHa/lbHas, MaTepyasbl Kypca pa3MelleHbl B
BUPTYasbHOM obyuaroliieit cpefie.

Pesicum 3ausamuti: 1 pa3 B Hefle/to 10 2 aka/ieMUUeCcKHX yaca.



LIuTenbHOCTb OJHOTO 3aHATUA — 45 MUHYT.
Hanoansiemocmsb yue6HbIx 2pynn: 110 15 ueyioBeK B rpyririe.

1.3. CopepixaHue nIporpaMMel
Cojep)xaHue nNporpaMmal
Mopyns 1. BBejeHue B TEXHO/JIOTHI0 HCKYCCTBEHHOI'0 MHTe//IEKTA M OCHOBBI
nporpaMmMupoBaHus Ha Python

Tema 1. 3HakoMcTBO € TexHOnorueit U

Teopusi. TTousatus MW (artificial intelligence, AI). Poms VM B COBpeMeHHOM MHUpe.
Wcropuuecknii 0030p McciefoBaHui B 00/1aCTH MCKYCCTBEHHOTO WHTesieKTa. CoBpeMeHHbIe
Harpas/IeHVsl BHeJpeHUs NPUK/IaJHBbIX WHTe/JIeKTya/lbHbIX cucTeM. IlepcrieKTvBBI pa3BUTHUSA
WCKYCCTBEHHOTO MHTeJI/IeKTa. MallliHHbIN UHTe/UIeKT ¥ poOoToTeXHUKA. OT/IUUMS SKCIIePTHOTO
WU u mammmHHOTO 00yueHust. Cabblii MCKYCCTBeHHbIM WHTe/TeKT. CHIBHBIM MCKYCCTBEHHBIN
WHTe/UIeKT. Posnb [JaHHBIX TIpU pa3paboTKe alrOpuTMOB HCKYCCTBEHHOTO WHTeJ/UIeKTa WU
MaIlIMHHOTO 00yYeHUsl.

IMpodeccun B obsactu Data Science W MCKYCCTBEHHOTO WHTes/UleKTa: Data WH)XeHep,
aHA/TUTHK JJaHHBIX, MH)KeHep MAllIMHHOTO 00yueHusi, Data caiieHTHCT.

[Mpakrtuka. [TpakTrueckas pabora 1. «BBegeHue B MaiHHoe o0yuenue. [Tpodeccus [lara
CaleHTUCT»

Tema 2. BBejenue B a3bIK nporpammupoBanus Python. OcHoBHbIe KOHCTPYKLIMH

Teopusi. Posib porpaMMHUpoOBaHus B MallMHHOM oOyueHuu. Victopusi, 0cOGEHHOCTH U
TperMyIIiecTBa si3blka mporpaMmupoBadus Python. Knaccudwukaiusi s3bikoB 10 criocobam
WCTIO/THEHUST: KOMITWIMPYeMble U UHTepripeTupyembie. Cpesia pa3pabotku (IDE) /151 MaliiHHOTO
obyuenust: Google Collab u Jupyter Lab. Iuctpubytiie Anaconda /i HayYHbIX BBIUHC/IEHHH,
BKJTFOUAst HAYKU O JJAaHHBIX U MallIMHHOe 0OyueHue.

3HaKOMCTBO CO CTPYKTYpOW MporpaMMhbl Ha sisbike Python. ®dyHKUMSA KaK MUHUMa/IbHast
efivHMLa TporpaMMel Ha Python. Buge! ¢ yHKUMI: BCTpOEHHBIe U M0JIb30BaTebcKue. CUHTaKCUC
¢yHKLMH. AprymMeHTbl (yHKLMH. BcTpoeHHble (YHKUMU [J11 OpraHM3aliuM [uasiora: BbIBOJ,
vH(popMaLyu print() ¥ UTeHUe JaHHbIX C KJaBUaTypbl input(): CAHTaKCHUC U JOMTYCTUMble 3HaUeHUsI
apryMeHTOB.

[ToHsiTHe TIepeMeHHOM: Ha3HaYeHWe, CUHTAKCHUC, MHULIMATN3alysi, TpeboBaHUsl K UMEeHH.
[TonsiTve Tuma AaHHBIX. ba3oBble TUIBbI JaHHBIX: int, float, string. [ToHsiTHe onepariys, orepaHy U
ornepatop. MaremaTueckye oOIepaljuy: CHHTaKCAC W IIpaBWia NpHUMeHeHus. Jloruueckue
BBID&KEHMS: CMHTAKCUC W TpaBW/ia NPUMeHeHMs. Y CJIOBHBIM OllepaTop: Ha3HauyeHWe, BUJPDI,
cuHTakcuc. IlosHbIA yC/IOBHBIM omneparop. Jlornuyeckue ornepanjuu: CHUHTAaKCMC M TIpaBU/a
npuMeHeHus. Kacka/iHbIN yC/IOBHBIM OMlepaTop: CUHTAKCUC U NpaBuia IPUMeHEeHHs.

[MpakTtuka. ITpakTueckas pabota 2. «YcraHoBka Python. Tuctpubyrrs Anaconda».

ITpakTHueckast pabota 3. «3HaKOMCTBO C Opay3epHoi cpejoi mporpaMMupoBanus Google
Colaby.

[Mpaktuyeckass paborta 4. «OpraHu3auys guajsora Npu ToMomu (yHKOwA print() u
input()».

[TpakTueckasi pabora 5. «/IMHeiHbIM anropuTM. 3ajjaua IO OIpeJe/ieHHI0 BO3pacTa
T10J/1b30BaTe/Is».

IMpaktrueckas pabora 6. «J/IuHeliHbIN anroputm. [IporpaMma-KanbKysiTop».

[Mpaktuueckast pabora 7. «J/IuHeliHbid anroputM. LlenouricienHast apumeTrKar.

ITpakTuyeckasi pabota 8. «YcnoBHbI# oriepatop. CpaBHeHHe TPeX Uncer».



Mopayas 2. Co3jaHue alropuTMOB HCKYCCTBEHHOT0 MHTe/I/IeKTa Ha Python

Tema 3. CTPOKU U LJUKJIBI

Teopus. Tum string v orepauu HaZ, CTpoKaMu. [ToHsiTHe KOHKaTeHatKu. VIHULManM3aLys
CTPOK. XpaHeHWe CHMBOJIOB B TlamsTh KomribtoTepa. Tabsura ASCII. ®dyukims ord u chr:
Ha3HaueHue, CUHTaKCUC U NPUMephI MCII0/Ib30BaHus. MHAekcalys U CIaliCUHL: Ha3HaueHue U
TIpUMepbl MCIO0J/Ib30BaHusA. fIBHOe mpuBesieHUe TUIOB. [IpumeHeHue cpe3oB [/l U3BJ/IeUEHUS
YacTH CTPOKU. BcTpoeHHbIe MeTozbl. PYHKLIMK U METO/bI /1J1s1 pabOThI CO CTPOKAMHU.

[TonsAiTHe LMK/Ia, Te/lO IMK/a, TepemMeHHas LMkaa. LIuka c ycioBueM (UmKa while):
Ha3HaueHWe, CHHTaKCHUC, TIPUMephI UCIoyib3oBaHusl. LInki c mapamerpom (UMK for): Ha3HaueHue,
CUHTAaKCHC, MIPUMephbl UCTOIb30BaHUs. YTIpaB/jieHWe LUK/IOM C MOMOILIbI0 onepaTopoB break u
continue.

[MpakTHka. [Tpaktnueckasi pabota 9. «Lluksel 1 paboTel cO cTpoKamu. PucoBanue ¢uryp
TIPU MIOMOLLI CUMBOJIOBY».

ITpakTrueckas pabora 10. «[Iukibl 1 paboThl co cTpokamu. [TOMCK 1 3aMeHa CHMBOJIOB B
CTDOKeEe».

ITpakTrueckasi pabota 11. «LIuksbl ¥ paboThl CO CTpoKamMu. Pacuer KoiuecTBa CHMBOJIOB
T10 YC/IOBUIO».

[TpakTuueckast pabora 12. «IIuksel. Yucia @PuboHauum».

[Mpaktnueckass pabora 13. «uknbl. OmnpeneneHWe KOMWYeCTBa YWCeI B /iMaria3oHe
COTJIACHO YC/IOBUIO».

Tema 4. Python. Crivicku, pyHKUMU. Daiinbl.

Teopus. [ToHsiTve MaccuBa. Tun JaHHBIX list (CMIUCOK): Ha3HaueHHe, CUHTaKCUC, IPUMephI
ucrnosb3oBaHus. Onepauuyd co crnuckamu. [loHsiTue cialica M TeHepaTtopa, TpUMephI
WCTI0/Tb30BaHus. MeTobl MaCCUBOB [ijis yjalieHust ¥ 00aB/IeHUsT 37IeMEeHTOB.

Tun paHHBIX [J71s1 XpaHeHWsl CIIMCKA KMEHOBaHHbIX cyliHocTei dict (c/ioBapsb):
Ha3HaueHWe, CUHTAKCHUC, MPUMepbI UCT0b30BaHusl. CBoiicTBa cioBapsi. CausiHue c/ioBapei.

[Mousitue darina. TekcToBble M OuHapHBIE (aityibl. MeToabl U QYHKIMU 71 paboThI C
(harinamMu: OTKpBITHe, 3aKpbITHMe, UTeHWe M 3anvcb. PexuMbl OTKpbITHA (aitnoB. [Ipumepbl
WCII0/Tb30BaHus (PaiiioB.

[Monb3oBaTenbckue ¢yHkuMuM B Python: HasHaueHue, co3jaHue, BbI30B. OO0/acTh
BUJUMOCTH repeMeHHbIX. JIoKa/ibHasi ¥ ri00aibHast epeMeHHasi: Ha3HaueHWsl, MHUIMa/ I 3a1[us,
riepesiaua rapaMeTpoB. [ToHsTHE M15IMOAA-DYHKIMH.

ITpaktuka. ITpakThueckass pabora 14. «CroBapb. BbIBOj, maHHBIX U3 Tejie)OHHOTO
CIIpaBOYHUKA».

[MTpakTrueckas pabota 15. «Crivcku. ['eHepariysi 3/1eMEHTOB MaCCUBa».

[TpakTuueckass pabora 16. «PyHKIMU. BbluKcieHWe TPOW3BEIEHUs BCEX HEUETHBIX
HaTypaJ/IbHbIX YMCeJl U3 [iara3oHa».

[MpakTnueckass pabora 17. «@DyHkimu. Bo3BpalleHWe uuc/ia TMPeABIAYIIMX BBI30BOB
JaHHOU QYHKI[UN».

[TpakTueckass pabora 18. «@DyHkrmu. Bo3BpaijeHre JOTMUECKMX KOHCTAHT B
3aBUCUMOCTH OT YCJIOBUS».

[TpakTueckasi pabora 19. «®yHkipm. O6HOBIeHNe HYHKIMN TTPeoOpa30BaHUsI CTPOKM».

Tema 5. OcHOBBI 06LE€KTHO-OPUEHTHPOBAHHOT'O TIPOTPaMMHUPOBAHMUS

Teopus. Ilapagurma 06BEKTHO-OPHEHTHPOBAHHOTO TMpoOrpaMMUpoBaHust. OCHOBHbIE
komrioHeHTbl OOIT: K/acc, o6beKT, cBolcTBa, MeTo/ibl. Ha3zHaueHre 00bEeKTa M €er0 CUHTAKCHC.



Co3panue obbekTa B [TutoH. [TapameTpsl 1 MeTo bl 00beKTa. KOHCTPYKTOD U 9K3eMILIsip K/iacca.
Juuamuueckue 1oss. IToHsaTHe poAuTenbCKOro U J0YepHero Kjiacca.

Mpuntunsr OOIT: Hac/iefoBaHUe, TTOIMMOP(U3M, UHKAMCY/SIUsS. BapuaHThl foCcTyma K
JAHHBIM: CBOOOAHBIM pexkum goctyna (public), pexxum mgoctyma protected, pe>kum [JocCTyra
private. ITeperpyska oriepaTtopos.

[pakTuka. ITpaktrueckas pabota 20. «OOII. Co3maHure IpoOCTOro Kjiaccay.

ITpakTrueckass pabota 21. «OOII. Co3maHue Kjiacca YKc/Ia C KOHCTPYKTOPOM OT UHMCIIa,
oriepatopoM += 1 MeTozioM get_val(), Bo3Bpalljarol[iM 3HaueHue».

ITpakTrueckasi pabota 22. «OOII. Co3zanue kinacca MyQueue ouepeii C KOHCTPYKTOPOM
10 YMO/TUYaHHIO U GYHKIIUSAMU 110 ero 06paboTKe».

[MTpakTrueckas pabota 23. «OOIL. Co3nanue Kinacca HelipoH».

Tema 6. MaTtemaTrueckrie 0CHOBbI HCKYCCTBEHHOT'O UHTeJ/IeKTa

Teopusi. Posilb MaTeMaTWKM B TIpOrpaMMHpOBaHuu. JIuHelHasi anrebpa: BeKTOPHI U
MaTpullbl. Anrebpaniueckoe ¥ TreoMeTpUUecKue ormpefesieHre Bektopa. Omepauyyd Haf
BEKTODAMU: CJIO)KEHWEe, YMHO)XeHHWe Ha cKaasp (4Yuc/io), BbluMTaHue. BeluncieHue [JIMHBI
BekTopa. Hopma BekTOpa. MHOTOMEDHBIE BEKTOPHI.

OcHOBBI NMHeWHOW anreOpbl: MaTtpuilbl. [IOHATHE MAaTpWLIbI, 37eMeHThl MAaTPHILIbI.
Onepaiyy Haj 371leMeHTaMy MaTpULIbL: CJIOKeHVe, BbIUMTaHUe, YMHO)KeHUe, TPaHCTIOHUPOBaHue.
YMHOKeHre MaTpHLbl Ha BeKTop. [Ipeobpa3oBaHue MI0CKOCTH. ACCOL[MAaTUBHOCTb YMHOKEHHS
MaTpull. [IucTpuOyTUBHOCTb yYMHOKeHUsI Martpul. EpuHuuHas marpuua. HyneBas maTpuiia.
OO6parHasi MaTpHIia.

OcHOBBI MaTeMaTU4YeCKOW CTaTUCTUKU U TEOPUM BePOSITHOCTU. MaTCTaTUCTHKA: TIOHSTHE,
HasHaueHWe, TepMmuHosiorus. CiyuaiiHas BenMuMvHa. PacripefjeneHve C/ydaliHOM BeJIMUWHBI.
PacripesienieHysi peasibHBIX CTyYaliHBIX BeWUYMH: TIOHSITHE BBIOODKH. [IOHSTHE He3aBHUCHMOCTH
Cy4aiiHbIX BeJMYKMH. He3aBrCcHMOCTb B aHanu3e 1aHHbIX.

Ba3oBbie TIOHSITHSI TEOPUH BEpPOSITHOCTEH: WCIIBITAaHUSI W COOBITHS, WCIIbITAaHUE WU
5KCIIeEPUMEHT CO Cay4yalHbIM HcxofoM. CBoMCTBa BepoATHOCTU. IlomapHO He3aBUCHMBbIe
coObITHsI. He3aBUCHMOCTh B COBOKYTTHOCTH.

[MpakTHka. [TpakTrueckas pabota 24. «BekTopbl. BbuncieHrne KOOpAUHAT BEKTOPOB».

ITpakTuueckast pabora 25. «BekTopbl. HaxoxeHue yria Mex;y BEKTOpaMm».

IMpaktuueckass paborta 26. «Bektopbl. HaxokieHue BeKTOpa, Y/ OBJIETBOPSIOIIETO
YyC/II0BHUIO».

ITpakTtrueckast pabora 27. «Matpulibl. Berurc/ieHre pon3BeieHrst MaTPHL».

ITpakTrueckast pabora 28. «MaTpuijpl. BeruricsieHre pa3HULIbI MaTPHUL]».

[MpakTrueckas pabota 29. «Teopusi BepossTHOCTU. PerieHue 3amau».

Tema 7. Bubmoreku Python f1st 06paboTKM JaHHBIX

Teopusi.  bubmioreka Numpy g1 00pabOTKM uMCIOBBIX MaccuBoB. Co3zaHue
O/JHOMEPHBbIX M MHOT'OMEpPHBIX MAaCCHBOB, TI03/7IeMeHTHble oOrepalid C HUMH, AobaBiieHuUe,
o0beuHeHye, yiarieHrne U COPTUPOBKA MacCUBOB. ClaliCHHT MacCHBOB, MHOTOMepHbIe MaCCHBBHI,
rossieMeHTHbIe orepatiyu (shape broadcasting) v onepaiuu 1o ocsim (CBopauvBaHue), M3MeHeHre
(opMbI MaccuBa.

JluneiiHast anrebpa ¢ O6ubmmorekodt Numpy. VHuLIManu3anus MaTpul] 3HAUeHUSMHU W3
paBHOMepHOro pacrpezeneHus. OCHOBHbIe MaTeMaTHUeCKue orepalyy 1o pabore ¢ BeKTOpaMu
v Matpuliamu B Numpy. BekTopHO-MaTpuyHasi U MaTpUYHO-BEKTOPHas orepanuu. BcTpoeHHbIN
MeTog, T [i7151 TpaHCIIOHKMPOBAHWSI MaTpULI.



bubsmoreka Pandas z/isi paboThl ¢ TabIMUHBIMU JAaHHBIMA. BCTpOEHHbIe THUIIbI JaHHBIX
Series u DataFrame. Hasnauenue metozoB .loc, .iloc, head() u mpumepsl UX HCIOIB30BAHUS.
dyHKUMS 3arpy3kKu 0ombx HabOpoB aHHBIX read_CSv, TIPUMepHI MCTIO/b30BaHUs. MeTo/bl
.shape (Bo3BpamieHue KopTeka W3 4YMClIa CTPOK W cTonbumoB y DataFrame), .columns
(Bo3BpallleHHe KOJUIEKIIMM C Ha3BaHUSIMH CToJ010B), .info() (MHbOpMamus 0 Bcex CTpoKax
DataFrame). Wuaekcanys 1O YC/IOBHSM U W3MeHeHHWe [aHHBIX B Tabmmiax. Busyanusarus
JlaHHBIX TIocpefcTBOM TpadukoB. Buzawl rpadukoB. ToueuHas auarpamma (Scatter plot) wiu
JyarpaMMma paccesiHUsi KaKk OCHOBHOW WHCTPYMEHT BU3yajM3allid B MalIMHHOM O0yueHUU U
aHasM3e AaHHBIX. [IpuMep ucronb30BaHus OMOIMOTeKHU [/l aHa/IKM3a U BU3yaTu3al[uy JaHHBIX O
naccaxxupax Tutanuka (gatacet Titanik).

bubmioreku Mapltlolib u Seaborn ans moctpoenust rpadukoB. OyHKIUM OGUOIHOTEK.
[Tpumep wucrosnb30BaHUsT OMOMMOTEK [ BU3yalW3al[id JaHHBIX O TAaccaxupax THUTaHUKa
(maracert Titanik).

[IpakTuka. [TpakTnueckass pabora 30. «bubauoreka Numpy. O6paboTKa OJHOMEPHBIX
MdCCHBOB».

ITpaktuueckast pabora 31. «bubmoreka Numpy. O6paboTKa AByMepHBIX MaCCHUBOBY.

IMpaktuueckast pabora 32. «bubmoreka Numpy. ITosb30BaTenbckass (QYHKLUS AJis
00paboTKK 0JHOMEPHBIX MACCHUBOB.

[Tpaktnueckass pabora 33. «bubmioreka Numpy. Ilosb30Barenbckasi QyHKOUS A7
00paboTKM ABYMEPHBIX MaCCUBOBY.

ITpaktuueckass pabora 34. «bubmuoreka Numpy u jvHeliHas anrebpa. CkaispHOe
TIpOK3Be/leHre BeKTOPOB».

IMpaktuueckast pabora 35. «bubmmoreka Numpy u juHeliHasi anrebpa. YMHO)KeHUe
KBa/IpaTHBIX MaTpUL}».

ITpakTrueckast pabota 36. «bubauoreka Numpy u vHelHast anredpa. 3aziaua JTMHEHHON
perpeccum».

ITpakTuueckass pabora 37. «bubmmoreka Numpy u juHeliHas anrebpa. MarpuuHoe
TIpou3Be/ieHre, TPAaHCIIOHMPOBaHKe, BbIUMC/IeHe 00paTHOW MaTpHULIbI».

[Mpaktnueckass pabora 38. «bubmiorekn Pandas, Mapltlolib u Seaborn. Anamu3 u
BU3ya/iM3aliusi JaHHbIX 0 Maccakupax TutaHuka (maracet Titanik)».

Mopayns 3. MammHHOe 00ydyeHHe KaK Metoaosiorusi UV

Tema 8. BBefieHre B MallIMHHOE 00yUeHUe

Teopus. ba3zoBbie moHATHsS MamHHOTO 00yueHust (MO): 00beKThI ¥ MPU3HAKH, BEIOOPKA,
1iesieBasi riepemMeHHasi. [Ipumepsl ipuMeHeHus MO. TUmbl aIrTOPUTMOB MAIlIMHHOTO O0YYeHWUS:
MallIMHHOe 00yuyeHHe C yuuTesieM, MallMHHOe oOyuyeHue Ge3 yuuTess. MalllMHHOe 00ydyeHue C
YaCTUYHBIM TIPUBJIEUEHHEM YUWTessl, MallliHHOe oOyueHue C mojkperieHueM. [TocTaHOBKa
3a7laud MalMHHOTO 00yueHus:: oOyuyeHue ¢ yuurtesneM. IIpescTaBiieHre JAHHBIX B MallMHHOM
o0yuyenun. TabmuuHble [aHHbIE W THUIMbBI TPU3HAKOB. [Ipu3HakoBoe omucaHue OOBEKTOB.
YucioBble, KaTeropuasbHble, OMHapHbIe W Tpoure Tpu3Haku. Bugel 3agau MO. Ilonsartus
perpeccuu v KaccuuKalym, uX OTIAYYs U rpaduyeckoe rpejcTaBieHre, 001acTb MPUMeHeHus!.

[Ipobsiema miepeoOydeHusi. VI3mMepeHHe KauecTBa MOZed MAIIMHHOTO OOyueHusl.
DyHKLUMOHAMBI KauecTBa: MeTPUKA, QYHKIMS TOTepb. KpuUTepuu KauecTBa MO/IeJIeH.
[TepeoOyueHre MHOTOWIEHOB. MeTozabl pelieHus Tipobnem c mepeodyueHneM. Meton k-
bmokaiimx coceneit (k-nearest neighbors), KNN, ero rnpermyiijecTBa U He[JOCTaTKH.



[aiiniaitH MaliMHHOTO 00ydeHHsl. ODTaribl pa3paboTKH MOJeNM MalllMHHOTO O0yJeHHsl.
MuarpaMma mairuiaiiHa, IPUHIMIT pa3ziesieHnsl JaHHBIX: oOydaromjasi ¥ Ba/luJaljiOHHAs YacTH.
O6bpaboTka manHbix u data leakage, mpu3HaKOB ¥ Kpocc-Banupanus A Togbopa
runeprapamMeTpoB Mozend. OOpaboTKa JaHHBIX: BalWAAlUsl, yJa/JeHUs yTeuku U 00paboTka
TIPOMYILLeHHBIX 3HaueHui, 00paboTKa KaTeropuanbHBIX U UUC/IEHHBIX TTPHU3HAKOB.

MeTpuKy MalllMHHOTO 00yueHus. MeTpUKH, UX Ha3HaueHue. Buabl MeTpuk. OCHOBHbIE
MeTpuku perpeccur: MSE, MAE u ux Bapuaiuu; Ko3d@uijueHT AeTepMuHariuu. OTivuuve
MeTPUKU OT (PyHKIMU noTepb. MeTpuku Precision u Recall, nokazatens F1-mepa. OlieHuBaHue
KauecTBa ymopsigourBanus rpadrkom ROC-AUC. Jloructruyeckass pyHKIMs ormmbku LogLoss.

[MpakTuka. [TpakTrueckas pabota 39 «Perenue 3agau 1o teme nairiad MO»

[TpakTrueckas pabota 40 «Peam3arus Kiacca JTMHEHHON perpeccum».

Tema 9. MaremaTrueckye OCHOBBI MAallIMHHOTO 00y4YeHust

Teopus. DyHKIMM MaTeMaTW4yecKoro aHamusa. Yucino Ouiepa M MOKasaTesbHast
dbyHKLMel. OKCloHeHLMa/lbHas (QYHKIUsA, ee rpaduk, cBoucTBa. IIpeaensl (QyHKUUNA U
nocsiefioBarenbHoCTel. [ToHsITHe Y OCHOBHBIE CBOWCTBA JiorapudmMuyeckoi GyHKIMM, ee rpaduK.
CroiicTBa (DyHKIMI: HeNpepbIBHOCTb, SKCTPEMYMbI, Bo3pacTaHue U yObIBaHHe. JKCTPeMyMbl
(dyHK1LMI: orpesesieHus], IPUMePbI S5KCTPEMYMOB 1 CBOMCTBO MOHOTOHHOCTU (DYHKLIUH.

[Ipou3BogHasi, rpajgvieHT W TIpajueHTHas onTumusauus. lloHATHe TIPOM3BOJHON,
reometrpuueckuii cmeica. IlpousBogHast kKak ¢yHKuys. [Ipon3BopHas KOMIO3ULIMK (PYHKLMIA.
BbluncsieHre TpOU3BOJHBIX, IPABU/IO TMPOU3BOAHON Kommo3uuuu. [IpousBozHas (yHKLIMIA
MHOTHMX TNepeMeHHbIX. ['paguenT. I'pafreHTHas onTuMu3anysi. AJrOpUTM IpajJMeHTHOrO CITycKa
JJ1s1 HAXOXKJeHUsl MUHUMyMa (pyHKuyu. OZHOMepHBbIN rpaIMeHTHBIN CITyCcK Ha si3bike Python.

Ipakrtuka. [Tpaktuyeckas pabora 41 «PelieHre 3a7jau Ha TPaIMEHTHYIO ONTTUMH3ALUIO».

Tema 10. Anropyutmsl perpeccuu B 3aauax MO

Teopus. AnroputM MO nuHelHasi perpeccusi AJid aHaau3a JaHHBIX: OmpejeeHHe U
OCHOBHbIe cBoMcTBa. OOyueHWe Moje/d JIMHEeMHOW perpeccMu [jisi OO/blLIero KoJaMuecTBa
npu3HakoB. [IpuMeHeHWe Moje/nu JIMHeWHOW perpeccuu u3 Oubmmorekn Python Sklearn k
pellleHrI0 TIpaKTUUeCKUx 3ajau. Busyanusaius mogenu. VHTeprmperanusi Ko3(@ULMEHTOB
JIMHENHOM perpeccuu.

ANropuT™M  JIOTUCTUYECKOW perpeccuu. [IBymepHasi JiMHelHasi KjacCU(VKaLMs.
MHoromMepHsii Cj1y4yail. Belunc/ieHHe BepOSAITHOCTM KiaccoB. Jlorucrhueckass perpeccusl.
Jloructrueckass perpeccusi B MaTpUYHOM BHZe. 3amucCb KpUTepusl KauecTBa. Jlorucrudeckast
(dyHK1Us TOTEPb.

[IpakTuka. ITpakTrueckas pabota 40 «Peanu3arus Kiaacca JMHEHHOH perpeccum».

[Mpaktnueckass pabora 42. «Peamu3anys JIOTUCTUYECKOW perpecciu C  Lop-
oerynsipusayen»

Tema 11. Beibop mozenu MO u MeTozia OrjeHKU ee 3(PpPeKTUBHOCTA B 3aBUCHMOCTH OT
pelliaemMoi 3aiauu

Teopus. Jlornueckye anropyuTMbl aHaau3a AaHHbIX. Pemaromye fepeBbsi, yCTPOMCTBO U
oOyueHue /sl 3alauM Kiaccudukalyu. AHamu3 pellaroIIyuX JiepeBbeB. BpIOOp pelaroiiero
nmpaBWia B pemiawomemM zepeBe. [lepeoOyueHue W HemooOydeHHe PpeMIAIONIUX [1€PEBLEB:
MOCTaHOBKA TTPO0JIeMbl; THIepriapaMeTphbl pelaroinx aepeBbeB. [IperMyiiiecTBa U HeIOCTaTKU
pelaroluX epeBbeB. Peluatoliiee epeBo /Jis 3a/ja4i perpeccum.

Komnosuiuu anroputmoB. Wjesi moCTpoeHHsi KOMITO3WLMM aJrOPUTMOB: TPUHLIMIT
Konpopce; skcriepumeHT ['anbToHa. BarruHr: mpocroe rosiocoBaHWe; OyTCTpar. AJITOPUTM



cnyuaiiHoro seca. CTeKWHT: Hfles CTeKWHra, Crocobbl oOydeHusi, aHanu3. BycTuHr: upes
aJITOPUTMA, TPaZIMeHTHBINA OYCTHUHT, TIPEUMYIIeCTBA ¥ HEJIOCTATKH.

[Matiniaiin BbiOOpa Mozenu. Paborta ¢ 6ubGmuorekoit Sklearn (Momymu grid search u
pipeline). KoHBeiiep 06pabOTKM J@aHHBIX C ITOMOIIBIO PA3/IMYHBIX MoZienel. Beibop Hawmyuriei
MOZIe/TM MAIIMHHOTO OOyueHWs AJisi KOHKPeTHOM 3afaur. TexHuKu BbibOpa rurepriapaMeTpoB
MO/IeJIH.

Konkypche! Ha kaggle.com. [1naTdhopma A5 mpoBeieHUs] COPEBHOBAHWM 110 MAlLIMHHOMY
obyuenuio Kaggle. [laTtaceTm u 3arpy3ka peleHuii Ha riardopmy Kaggle.

IIpakTuka. ITpakTHueckass pabora 43 «Iloctpoerue mogenn MO MeTogoM OJIHKAMIITNX
cocefieli U U3MepeHUe eé KauecTBa C MOMOILLbIO KPOCC-BaMuJaLiim».

[MpakTrueckass pabora 44. «OOyueHre KOMIIO3WLMM aJTOPUTMOB: CIyYaliHbIMA JieC |
IPaZIMEHTHBIA OYCTHHT C TIOMOIIBIO TOTOBBIX peanr3alldii JaHHbIX Mofeneid B OMO/MOTEKax
sklearn u catboost.»

Mopaynb 4. HelipoHHbIe CeTH M KOMNbIOTEPHOe 3peHue

Tema 12. BBeieHre B HEMPOHHbIE CETH.

Teopusi. Victopusi pa3Butusi HelipoceTeli. Mojienb MICKyCCTBEHHOT 0 HelipoHa. [1epiienTpoH
Po3eH0/aTTa: MOJHOTA M CXOAUMOCTb. AJITOPUTM 00y4YeHHUs] HEMPOHHBIX CeTeil. PeKyppeHTHbIe
HelipoHHble ceTd. CBEpPTOUHBle HeWpOHHbIe ceTH. PeBomouusi raybokoro o0yueHus.
TpaHcdhopmepsl B 06paboTKe eCcTeCTBEHHOTO si3bika. COBpeMeHHOe pa3BUTHe HEHPOHHBIX CeTel.

Mopenb HelipoHa. DPyHKUMS curMougbl. PyHKUMU akTUBaUuud. OAWUH HEUPOH U
TIOJTHOCBSI3HAsT HeWpOHHass ceTb. MHOTOC/TIONHBIN TepLenTPpOH 0o0ydeHHe T0JTHOCBS3HBIX
HEMPOHHBIX ceTel. 3ajjlaua pacro3HaBaHUsl PYKONMHUCHBIX LuGp. [Ipeobpa3oBaHre BeKTopa B
nepienTpoHe. IlapameTpbl HeMpoHHOW cetd. OOyueHue HeWpOHHBIX ceTell. OOyueHue
niepuentpoHa. OnTuMu3anusi GyHKLUU 1oTepb. CTOXaCTUUeCKUM rpajueHTHBIM CrycK. AHamu3
TIOJTHOCBSI3HBIX HekpoceTeil. CriocoObl perysisipu3aljiv B HeMPOHHBIX ceTsx: cou Dropout u
Batch Normalization u ux npumeHenue. ®peiiMBopku deep learning. OOyueHre HeHpPOHHBIX
ceteit B bubsimoreke riybokoro obyuenusi PyTorch.

[MpakTHka. [TpakTrueckas pabota 45. «O0yueHre HeMPOHHBIX ceTel B Pytorch».

Tema 13. TexHO/I0THsI KOMIIbIOTEPHOI'O 3peHUsI

Teopus. CBepTOUHbIE HEUPOCETH: UCTOPHS PAa3BUTUSI KOMITBIOTEPHOrO 3peHust. Victopus
Pa3BUTHS KOMITbIOTEPHOT0 3peHus, KOHKypc ImageNet. KomnbroTepHOoe 3peHue 10 HeMpoCeTeu.

YcrpoiictBo  cBepTkWd. [uctorpamMma  opueHTHMpoBaHHbIX — rpaguveHToB  (HOG).
Knaccudukarusi nzobpaxenuii. TlomHOCBsi3HBIe ceTH Ayt 00paboTKM KapTUHOK. CBepTOUYHbBIE
cetu /151 00paboTKM KapThuHOK. CBepTKa n3o0pakeHus ¢punbTpoM. Orneparyst cBepTky. CBepTKa
L[BETHBIX u300pakeHui. [locTpoeHWe TMPOTOTHUIIA CBEPTOYHOM HEWPOCETH. Y CTPOHCTBO
TIOJTHOLIEHHOM CBepTOuHOM Helipocetu. [lociefoBaTenbHble CBEpPTOUHbIe C0M B 0OpaboTke
KapTUHOK. YCTPOMCTBO CBepPTOYHOM HEMPOHHOW CceTW [yJig 3aJaud  KjlacCU(UKaLWu.
WHTepripeTaliysi CBepTOUHBIX C/I0€B.

[TapameTpsl B TOJHOCBSI3HOW YaCTU CBepPTOYHOM Heiipocetu. Pooling B peleHun
1po6/ieMbl OOJIBIIIOr0 KOJTMUeCTBa NapaMeTPOB CBePTOYHOM HeHpOCeTH.

Apxurektypsl CNN. ApxutekTypbl cBepTOUHBIX HelipoceTeii: AlexNet; VGG. IIpobiema
3atryxaHus rpagueHToB. Skip Connection. Skip Connection B CBEpTOUHBIX C/I0SIX. APXUTEKTYPbI
ResNet, DenseNet.

Transfer Learning: mnepeHoc 3HaHuil. IlpumeHeHue 1ipu o0OyuyeHUH HelpoceTei.
HNoobyueHue ceT. 3aMopo3Ka CJI0eB Tiepesi 1000yueHreM.



IpakTuka. [TpakTrueckasi pabora 46. «[TocTpoeHe CBepTOYHOM HEHPOCeTH [i/is pellieHus
3a/jauu Ky1accurKalm».

ITpaktuueckass pabora 47. «/looOyueHue HeWpoceTM Ha 3afauy Kaaccudukaiyu
KapTUHOK».

IInanupyeMsble pe3y/ibTaTbl 0CBOEHHS MPOrPaMMBbI

JINUHOCTHBIe pe3y/nbTaTbl OCBOEHUs] Mporpammbl «VICKyCCTBEHHBIN WHTE/IEKT W
MallliHHOe Oo0yueHHe» OTPa)KalOT TOTOBHOCTh OOYYArOL[UXCsS PYKOBOJCTBOBAaThCS CUCTEMOM
MO3UTUBHBIX LJEHHOCTHBIX OPHEHTALMi U pacllivpeHHe OMbITa [esiTeIbHOCTU Ha ee OCHOBE U B
Tipoliecce peasu3aljii OCHOBHBIX HallpaB/ieHWI BOCIIUTATebHOMN [leATeTlbHOCTH, B TOM UHC/e B
YacTU YeHHOCMU HayYyHO20 NO3HAHUS:

- OpHeHTAalUs B /ledTe/TbHOCTH Ha COBPEMEHHYIO CUCTeMY HayuHbIX Tpe/iCTaBIeHU
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUs UeJIOBeKa, MPHUPO/bI U 0OIIecTBa, B3aUMOCBS3SIX
yesioBeKa C IPUPOAHOU U COL[MaIbHOU Cpefioi;

- OBJIaJileHNe OCHOBHBIMU HaBbIKaMH MCC/Ie[|0BaTe/IbCKOM JiesiTe/IbHOCTH, YCTaHOBKA
Ha OCMBIC/IEHWe OIIbITa, HAOJIIO/IeHHid, TIOCTYIIKOB U CTpeMJieHWe COBEpIeHCTBOBaTh MyTH
JOCTIDKEeHUST UHAVBU/YaTbHOTO Y KOJJIEKTUBHOTO O71arorosyuusi.

B wactm adanmayuu ofyuaroujecocsi K UBMEHSIOWUMCS YCA08USIM COYUAAbHOU U
NpupooOHoll cpeobl:

- OCBOEHME 00YYalOLUMKCS COI[UAILHOTO OITbITA, OCHOBHBIX COI[MA/IbHBIX POJIEH,
COOTBETCTBYIOLI[UX BeAyIlel [esTeIbHOCTH BO3pacTa, HOPM U TIPaBWI OOIIIeCTBEHHOTO
roBeJieHUst, (JOPM COLIMAJIbHOM >XW3HU B TPYyNMax W CooOIecTBax, BK/IHOYAs CeMbIO, TPYIIIIbI,
chopmupoBaHHbIe TI0 TPOdeCcCUOHATbHOM [IeTe/IbHOCTH, a TakKKe B paMKax COLMa/bHOTO
B3aUMO/IeMCTBUS C JIFOAbMU U3 APYroi KyJIbTYPHOM CPeJibl;

- CrocoOHOCTh 00YYarOLUXCsl BO B3aUMO/IeHCTBUM B YCJIOBUSIX HEOTIPe/Ie/IeHHOCTH,
OTKDBITOCTD OTbITY Y 3HAHUSIM JPYTHUX;

- CNoCOOHOCTh JIEMCTBOBATh B YC/IOBUSIX HEOMPE/e/IeHHOCTH, TOBBIIIATh YPOBEHb
CBOEM KOMITeTeHTHOCTH uepe3 TMPaKTHUUeCKYIO /esTe/lbHOCTb, B TOM UHC/e YMeHUEe YUUThCS Y
IPYTUX Jito/lell, 0CO3HaBaTh B COBMECTHOM JiesiTe/IbHOCTU HOBbIe 3HAHUSI, HABLIKK U KOMITIETeHLINN
13 OTIbITa IPYTHUX;

- HaBBbIK BBISBJIEHUS] W CBsI3bIBaHUSI 00pa30B, CriocOOHOCTH (POPMHPOBAHUS HOBBIX
3HaHWH, B TOM UHC/Ie CIOCOOHOCTh (hOPMY/MPOBATh WAEH, TIOHSTHS, TUTIOTe3bl 00 00beKTax u
SIBJIEHUSIX, B TOM YHCJIe paHee He W3BECTHBbIX, OCO3HABaTh Ae(UIUTHI COOCTBEHHBIX 3HAHUW U
KOMITeTeHTHOCTeH, MJIaHUPOBaTh CBOE PA3BUTHE;

- yMeHMe pacrio3HaBaTh KOHKPETHble TIPUMEphbl TIOHSATHS TI0 XapaKTepHBIM
TIpU3HaKaM, BLITIOJTHATE OTepaljii B COOTBETCTBUH C OTIpe/ie/ieHreM U TTPOCTeHIIIMMU CBOMCTBaMHU
TIOHSITUSI, KOHKPETU3UPOBaTh MOHSATHE TIPUMepaMH, HMCI0/Ib30BaTh TMOHATHE U ero CBONCTBA TMPHU
pellieHWH 3ajau  (OrMepupoBaTh TIOHATUSIMU), a TaKXKe OIepupoBaTh TePMUHAMU U
TIpe/ICTaB/IeHUsIMUA B 00/1aCTH KOHI[EMIIUK YCTOHUUBOTO Pa3BUTHS,

- (hopMynrpoBaTh U OL|eHMBaTh PUCKU U TIOC/IeZCTBUS], (POPMHUPOBATH OIIbIT, YMETh
Haxo/IUTh MO3UTHBHOE B MPOU30ILIe/IIel CUTyal1y;

- OBbITH TOTOBBIM [JI€HICTBOBATh B OTCYTCTBHE FapaHTHH ycIiexa.

MertanpeaMeTHbIe pe3yIbTaThl OCBOEHUSI TIPOrpamMMbl «VICKYCCTBEHHBIN WHTE/IEKT U
MalllMHHOe O00ydeHHe» OTpaXkalOT OB/aJieHHe YUalllUMUCS YHUBEPCAAbHbIMU yUeOHbIMU
nosHasamenbHbIMU OelicCmeusmu:

1) 6a3oBble jloruyeckue JerCTBUS:



- BBISIB/ISITh U XapaKTepHU30BaTh CyI[eCTBeHHbIe TIPU3HAKU 00HEKTOB (SIB/IEHU);

- yCTaHaB/IMBaTh CYIIeCTBEHHBIM TIpU3HAK KjaaccudUKallid, OCHOBaHHUS [i/ist
000011IeH1sT ¥ CPABHEHUSI, KDUTEPUH TTPOBOIMMOTO aHa/TH3a;

- C yueTOM TIpe/i/IO’KeHHOU 3a/lauM BBISBJIATH 3aKOHOMEPHOCTU U MPOTUBOPEUUs B
paccMaTpuBaeMbIX (haKTaX, JaHHBIX U HaOOIeHUSX;

- Tipe/ijiaraTb KpUTEPUH Z1JIs BbISIBJIEHHsI 3aKOHOMEePHOCTel 1 TPOTHUBOPeunii;

- BBISIB/IATE  leDUIUTEI MHGOpPMALUY, [aHHBIX, HEOOXOJUMBIX [Jis PpelleHus
TI0CTaB/IEHHOM 3a/1auu;

- BBISIB/ISITh IPUUMHHO-CJ/IeICTBeHHbBIE CBSI3U MPH U3YUeHUH sIBJIEHUM 1 TIPOLIeCCOB;

- JenaTh  BBIBOABI C  WCIO/Mb30BaHUEM  JIeAYKTUBHBIX W  WHYKTUBHBIX
YMO3aK/IF0UeHHH, yMO3aK/It0ueHHH 10 aHa/Ioruu, (OpMy/IMpOBaTh TUIIOTe3bl O B3aUMOCBSI3SX;

- CaMOCTOSITE/ILHO BbIOMpATh CrOCoO pelieHUs yueOHOW 3azaun (CpaBHUBATh
HECKOJIbKO BapHAHTOB DeIlIeHHs], BLIOMpaTh Harbosiee MOAXOASIINNA C YUeTOM CaMOCTOSITeSTbHO
BbI/|e/IeHHBIX KPUTEpPHEB);

2) 6a30BbBIe HCC/IEOBATETECKHE IeHCTBUS:

- OLIeHUBaTh Ha IPUMEHUMOCTD U IOCTOBEPHOCTb MH(OPMAIIUH, TTOTyUeHHOH B X0/1e
uccieloBaHus (9KCTIepUMEeHTa);

- CaMOCTOSITe/ILHO  (hopMy/TUpOBaTh 0000IIeHWsT YW BBIBOABI 110 pe3y/bTaTamM
TPOBEZIEGHHOrO0 HaO/IIO/IeHUs, OMbITa, WCC/AeJOBAHUS, BJ/aieTh WHCTPYMEHTAaMHM OLIEHKU
JIOCTOBEPHOCTH TOJTyYEHHBIX BBIBOZIOB M 0000IT|eHNT;

- MPOTHO3UPOBAaTh BO3MOXKHOE [a/bHellllee pa3BUTHE TPOLIECCOB, COOBITHI U UX
TIOC/TIeICTBYUSI B aHA/JIOTHUHBIX WM CXOAHBIX CHUTYalLUsX, BBIJBUTATh TPEATIONOKeHUs 00 ux
Pa3BUTHUU B HOBBIX YC/IOBUSIX U KOHTEKCTaX;

3) pabora ¢ uHbOpMaIHe:

- TIPUMEHSITh Pa3/IMUHble METO/bl, UHCTPYMEHTBI W 3aIpoChl TIPU TIOMCKe U oTOope
WH(OPMALIUY WK IJaHHBIX U3 KCTOYHUKOB C YUeTOM TIPe/IJIOXKeHHOM yueOHOM 3a1auM ¥ 3a[JaHHbIX
KPUTEPUEB;

- BbIOMpaTh,  aHA/JM3UPOBaTh, CHCTEMATU3UPOBAaTh U  HMHTEPIIPETHPOBATh
WHGOPMALIMIO Pa3/IMUHBIX BHUI0B U (hOPM Mpe/iCTaB/IeHuS;

- HaXOAWUTh CXOZHbIe apryMeHThI (TTOATBep KAaloliyie UK OMpOBeprarolie OfHY U
Ty JKe UZiel0, BePCHI0) B pa3/IMUHBIX MH(HOPMAIIMOHHBIX UCTOYHHKAX;

~ CaMOCTOSITe/ILHO BBIOKMPATh ONTUMAabHYIO (hOpMY TIpe[cTaB/ieHust HhOpMaLuy 1
WJUTIOCTPUPOBATh pelllaeMble 3a/laui HeC/I0OKHBIMU CXeMaMH, JharpaMMaMiy, WHOUM rpaduKou u
HUX KOMOWHAIUSIMU,

- OLIEHWBaTh  HAJ@KHOCTb WHGOpPMALUKM T0  KPUTEpPHUSM, TPEeJIOKEHHbIM
TelaroruueckMM paboTHUKOM UK C(HOPMY/TMPOBAHHBIM CaMOCTOSITE/TLHO;

- 3¢ dheKTUBHO 3aTIOMUHATL U CUCTEMATHU3UPOBaTh UH(OPMAILIHIO.

OBnagzieHre yHU8epCaabHbIMU y4eOHbIMU KOMMYHUKAMUBHbIMU Oelicmausimu:

1) obrienue:

- BOCIIPUHUMATh U (POPMYJ/IMPOBATh CY)XK/I€HUS, BbIPA’KaTh IMOI[UU B COOTBETCTBUU
C LIeJIIMU U YCTIOBUSIMH OOIIeHUST;

- MOHUMAaTh HaMepeHWs [pPYruX, TMPOSB/SATh YBa)KUTE/NLHOE OTHOIIEHHWe K
cobeceJHUKY U B KOppeKTHOM opme (hopMyTUpOBaTh CBOU BO3PayKEHMUS;

- B X0/le Zinajiora v (W) AUCKYCCHH 3a/jaBaTh BOTIPOCHI 110 CYIL[eCTBY 06CY»KJaeMoit
TeMbl M BBICKa3blBaTh WJEU, HalleJleHHble Ha pellleHWe 3aZiaud U Tofep>KaHue
6/1aroskenaTesibHOCTH OOILIeHUS;



- COTIOCTaB/ATb CBOU CYXKAEHUSI C CYXKAEHUSIMM APYTruX Yy4YaCTHUKOB [IMaJora,
00HapY>KMBaTh pa3/iuure U CXO/CTBO MO3ULUI;

2) COBMeCTHas /1eATe/IbHOCTh:

- MOHUMaTh W WCIO/b30BaTh TPEUMYIIIeCTBA KOMAHJHOW W WHIWUBHUAYaTbHON
paboThl TpY pellleHUr KOHKPeTHOU Mpo0sieMbl, 000CHOBBIBaTH HEOOXOAMMOCTb TIPUMEHEHHs
IPYMIOBBIX (POPM B3aMMO/IeCTBUS TIPU pellieHWH TT0CTaBIeHHOW 3a/iauu;

- yMmeThb 0000111aTh MHEHUSI HECKOJIBKUX JTHO/IeH, MPOSIB/ISITh TOTOBHOCTH PYKOBOZMUTD,
BBITOJIHATE TIOPYUeHUsI, TOJUMHSTHCS;

- OlLleHWBaTh KayeCTBO CBOETr0 BK/IaZla B OOIIUN TIPOAYKT TI0O KpPUTEPHSIM,
CaMOCTOSITe/IbHO CPOPMYJTMPOBAHHBIM YUaCTHUKAMH B3aUMO/IeNCTBUS;

- CpaBHUBATh pe3y/bTaThl C UCXOHOU 3a/laueil U BK/Ia/l KaXKJJOT0 usieHa KOMaH/bl B
JIOCTIDKEHUE pe3y/bTaToB, pasfiefiiTb C(epy OTBETCTBEHHOCTH W MpOSB/SATb T'OTOBHOCTb K
TpeJj0CTaB/IeHUI0 OTYeTa repes TPYIIou.

OBnazieHre yHUBepCAAbHbIMU yYeOHbIMU pe2yisimusHbIMU Oelicmeusimu:

1) camoopraHu3aiys:

- BBISIBJIATH TIPOO/IEMBI 1715 PellieHUsl B )KU3HEHHBIX U yueOHbIX CUTYyaLUsX;

- OpPHEHTHPOBAaThCS B PA3/IMYHBIX TIOAX0/[aX TIPUHATHS pelleHnH (MHIUBUAYaTbHOe,
TIPUHSATHE PEIleHUs B IPYIIIe, IPUHSTHE PeIIeHUI IPYIIIOi);

- CaMOCTOSITE/IbHO COCTaBJIsITh a/TOPUTM pelleHusl 3ajaud (WM ero uacTh),
BbIOMpaTh Croco0 pelieHUst yueOHOM 3a/jauil C yUeTOM UMEIOIUXCSl PeCypCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTUPOBaTh Mpe/jiaraemMbie BADUAHTHI PellleHUi;

- COCTaB/ATh IJIaH [JelcTBUM (TJIaH peasv3aljid HaMeueHHOTO a/iIfOpHMTMa
pellieHsT), KOPPEeKTUPOBATh TPe/IOKeHHBIN a/ITOPUTM C yUeTOM I0JIyueHHUs] HOBBIX 3HaHUM 00
M3yuyaeMoM OObeKTe;

- Jle1aTh BLIOODP U OpaTh OTBETCTBEHHOCTH 3a pPeIlleHuUe;

2) CaMOKOHTPOJIb:

- B/aJleTh CriocobaMu CaMOKOHTPOJIsI, CAMOMOTHBALIMU U pedieKchy;

- JlaBaTh a/IeKBaTHYIO OLIeHKY CHUTYyallUuU U TIpe/jjlaraTh IJIaH ee U3MeHeHus;

- YUUTBIBaTh KOHTEKCT U MPEABU/IETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TTPU
pelieHu” yueOHOM 3a/jauu, aflanTUPOBAaTh PellleHre K MEeHSIOIIUMCS 00CTOsITe/TbCTBaM;

~ OOBSICHATh TIPUUMHBI AOCTYKEHUsI (HEeJOCTH)KEeHUS) Pe3y/IbTaTOB JIeATebHOCTH,
JlaBaThb OIIEHKY TMPHUOOPeTeHHOMY OIbITY, YMeTb HaxXOAWUTh TIO3UTHUBHOE B TIPOM3OIIe/IIen
CUTYaLNH;

~ BHOCUTb KOPPEKTHBBI B [IeATeJbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/BCTB,
W3MEHUBIIIMXCS CUTYaLWH, YCTAHOBIEHHBIX OIIMOOK, BO3HUKIIIHX TPYAHOCTEH;

- OLIeHMBaTh COOTBETCTBHE pe3y/bTaTa Lie/ld U YC/I0BUSIM;

3) SMOLMOHAa/IbHBIA UHTE/IEKT:

- pa3ivuath, Ha3blBaTb M YIIPaB/SATh COOCTBEHHBIMH SMOLMSIMU W SMOLUSIMHU
APYruX;

- BBISIBJIATH ¥ @HA/IM3UPOBATh MPUYMHBI SMOLIHH;

4) npuHsATHE Cebsi U APYTUX:

- 0CO3HAaHHO OTHOCHUTBCS K IPYTOMY U€JIOBEKY, er0 MHEHUIO;

- TIpM3HAaBaTh CBOE MPaBO Ha OMIMOKY U TaKoe ke MpaBo ApYyroro;

- TIPUHUMATh Cebsl U APYTUX, He OCYXK/as;

- OTKDBITOCTB Cebe U APYTUM;

- 0CO3HaBaThb HEBO3MOXHOCTb KOHTPOJIMPOBAaTh BCe BOKPYT.



IlpegMeTHBIMHM pe3y/bTaTaMU OCBOEHHsI NporpamMbl «VICKyCCTBEHHbIM WHTe/UIEKT U
MallIMHHOe 00yueHue» 0/151 OCHOBHO2O YPOBHS SIBJISTFOTCSI:

- yMeHHe MOJle/IMpOBaTh peasibHble CUTYal[y Ha s3bIKe MaTeMaTHKH; COCTaB/IAThb
BbID&KEHMS, YpaBHEHWs, HepaBeHCTBA W WX CUCTeMbl [0 YCJIOBHIO 3a[aud, HCCIel0BaTh
TIOCTPOEHHBIE MO/Ie/T C WCII0/Ib30BaHUEM arlrapara anreOpbl, HHTEPIIPeTUPOBaTh MOTyYeHHbIH
pe3y/bTaT; CTPOUTh MaTeMaTHUYeCKre MO/ C MTOMOLbI0 TeOMeTPUYeCKUX TTOHITUN U BeJIMUMH,
pelliaTh CBsi3aHHble C HUMU MpaKTUUeCKWe 3aJlaud; COCTaB/STh BEPOSITHOCTHYIO Mojenb U
VHTEpIIPeTUPOBaTh T[IOJIyUeHHBbIM pe3y/bTaT; pellaTh NpPUK/IaJHble 3aJaud CpejCcTBaMH
MaTemMaTUueCcKOro aHaau3a, B TOM YKUCJ/Ie COLIMaTbHO-3KOHOMUUECKOT0 1 (pU3MUecKoro xapakTepa;

- yMeHHe OleprupoBaTh MOHITUSIMU: CyYalHbIN OMBIT (C/TyyalHbINA SKCIIEPUMEHT),
3/IeMeHTapHoe COObITHe (3/IeMEeHTapHbIM HCXOZ) C/IyUYalHOTO OIIbITa, C/y4aliHOe COObITHE,
BEPOSITHOCTh COOBITHSI; YMeHHe HaXOJUTb BEepPOSTHOCTH CAy4alHbIX COOBITHI B OMBITaX C
PaBHOBO3MOXXHBIMH ~ 3/IeMEHTapHbIMU ~ COOBITUSIMM; yMeHWe pellaTh 3aJaud  MeTOZOM
OpraHW30BaHHOTO Tiepebopa M C HCIO/b30BaHHWEM TIpaBWia YMHOXKEHUs; YMeHHe OIleHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHN W SIBJIeHWM, TIOHUMAaThb POJib MPAKTUYeCKU JOCTOBEPHBIX U
MaJIOBepOSITHBIX COOBITMIA B OKDYJKarollleM MHpe M B JKM3HHM; 3HAKOMCTBO C TIOHSTHEM
HEe3aBUCUMBIX COOBITHM; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YKMCeT W ero POJIbI0 B MacCOBBIX
SIBJIEHUSIX;

- B/a/leHMe OCHOBHBIMU TOHSATUSAMU: UWHQOpMaLusi, TIepejaua, XpaHeHUe U
obpaboTka WHGMOpPMAaLUK, aArOPUTM, MOZe/b, LU(GPOBON MPOAYKT U MX HCIIO/b30BaHUE [IIs
pellleHUs1 yueOHBIX M TIPaKTHMUECKMX 3a/lau; yMeHWe OIepupoBaTh eJUHUI[AMUA H3MepeHHs
WH(POPMALIMOHHOTO 00beMa U CKOPOCTH Tepe/jauy JaHHbIX;

- yMeHHe KOJWPOBaTh M [AeKOAMPOBATh COOOIeHUs IO 3aJlaHHBIM IIpaBHJIaM;
TOHWMaHKe OCHOBHBIX MPUHLIUIIOB KOAUPOBaHUSI MH(GOPMAaL[MK pPa3/InyHON IPUPO/Ibl: TEKCTOBOM
(Ha yryiyb/1eHHOM YpOBHe: B Pa3/IMYHBIX KOJUPOBKaX), rpaduuecko, aymo;

- B/laZleHle TIOHATUSIMU: BbICKA3blBaHWe, JIOTMYeCKasi oOrepalys, JIOThYecKoe
BbIp@)KeHHWe; yMEeHHe 3alMChIBaTh JIOTUUECKHEe BBbIPDAXKEHHsI C WCIIO0b30BaHWEM [U3BbIOHKLIWY,
KOHBIOHKLIUM Y OTPHULIaHUs], OTpe/iesiTb NCTUHHOCTb JIOTUUeCKUX BbIpaXKeHWH, eC/TM U3BeCTHBI
3HayeHUs] UCTUHHOCTH BXOJSIIMX B HETO TepeMeHHbIX, CTPOUTb TabWLbl UCTUHHOCTH [IJIst
JIOTUUECKUX BbID@&KEHUM; 3aluChiBaTh JIOTMUECKHE BBbIDA)KEHUS Ha M3yuyaeMOM  si3blKe
TpOrpaMMUPOBaHMUS;

- pa3BUTHE aJTOPUTMHUECKOTO MBIIIJIEHUs Kak HeoOXOAWMOTO  YCIOBUS
ripoheCcCUOHATBLHOM [IesITe/TbHOCTH B COBPEMEeHHOM 0011[eCTBe; TOHUMaHUe CYIIHOCTH arOprUTMa
U ero CBOMCTB;

- co3/laBaThb ¥ OTJIa)KMBaTh TPOTpaMMbl Ha si3blke TporpamMMmypoBaHusi Python,
peanu3yolye HeC/I0KHbIe a/ITOPUTMbI 00PabOTKY YMCIOBBIX JAHHBIX C MCII0/Tb30BaHUEM L[UKJ/IOB
Y BEeTBJIEHUH; yMeHHUe pa30MBaTh 3a/jauy Ha T0/j3a/jauu, UCTI0/Ib30BaTh KOHCTAHTHI, TlepeMeHHbIe
Y BbIpD@)KeHUsI Pa3/InUHbIX TUIIOB (YMC/IOBBIX, JIOTUUECKUX, CUMBOJIbHBIX);

- B/lafileHle YMEHWsMU M HaBbIKaMU MCIO/b30BaHUSI UH(POPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TE€XHOJIOTHH [I/Isi TIOMCKA, XpaHeHWsi, 00pabOTKM W Tepe/jaud W aHaau3a
pa3UUHBIX BUAOB MH(MOpMAaLWY;

- yMeHHe BbIOMpaTh CIIOCOO TMpe/CTaB/leHUs] JaHHBIX B COOTBETCTBUU C
TIOCTaB/IeHHOW 3ajaueil (Tabyulbl, cxembl, rpaduku, AuarpaMmbl) C HCIOJb30BaHUEM
COOTBETCTBYIOLMX TIPOTPAMMHBIX CPe/ICTB 00pabO0TKHU JaHHBIX;

- yMeHHe HCII0/Ib30BaTh KOMITbIOTEDHO-MaTeMaThueckue MOJeny JJisl aHaau3a
00BEKTOB U TIPOLieccoB: (hOPMY/IMPOBATSH 11e/ib MO/Ie/TMPOBAHMUS, BHITIONHATE aHaIU3 Pe3y/IbTaToB,



NIOJIyYeHHBIX B XOJie MO/eJIMPOBaHMs; OL|eHMBaTh aZleKBaTHOCTb MOZeIN MOZeIupyeMOMY
00BEKTY W/ TIPOLIeCCY; TIPe/ICTAB/ISATb Pe3y/IbTaThl MOZE/TMPOBAHMS B HAIJIIAHOM BUJIE;

- chopMHPOBAHHOCTH MpeficTaB/ieHuH 0 cdepax npodeccroHanibHOM esaTeTbHOCTH,
CBSI3aHHBIX C WH(OPMATUKOM, MpPOrpaMMHUPOBaHMEM M COBPEMEHHbIMU HWH(OPMALMOHHO-
KOMMYHUKAL[MOHHBIMU TeXHOJIOTHSIMH, OCHOBaHHBIMM Ha JIOCT)KeHUsIX Hayku U IT-oTpaciy;

0/151 NPOOBUHYMO20 YPOBHS:

- yMeHHe OIepupoBaTh MOHATUSIMU: rpad, CBSI3HbIN rpad, AepeBo, LUK/, rpad Ha
TUVIOCKOCTH; YMeHUe 3aJlaBaThb M OMNMChIBaTh rpadbl pasnWyHbIMU Criocobamy; HCIO/Ib30BaTh
rpadbl TIpU pellieHrH 3a/1ay;

- yMeHHe CBOOOJHO OIEepUpOBaTh TOHATHAMM: CJIyYaWHBIM OIBIT (C/TydalHBINA
JKCIIEPUMEHT), 37IeMeHTapHOoe C/lyyaiiHoe COOBITHe (3/1eMeHTapHBIM MCXO/) OIbITa, CIydaiiHoe
co0ObITHe, YaCcTOTa U BEPOSTHOCTb CJIyYallHOTO COOBITHS, YC/IOBHAsE BEPOSITHOCTh, HE3aBUCHUMbIe
COOBITHS, IEPEBO C/TYYaiHOTO SKCTIEPUMEHTa; yMeHHe HaXOIUTh BePOSITHOCTH COOBITUM B OTIBITAX
C PaBHOBO3MO’KHBIMM 3/1eMEHTapHbIMU COOBITHSIMH; 3HAKOMCTBO C POJIbIO Ma/lOBEPOSITHBIX U
MpPaKTHUeCKH JOCTOBEPHBIX COOBITUM B IPUPO/HBIX U COLIMA/IBHBIX SIBJIEHUSIX; YMEeHUe OLeHUBaTh
BEPOSTHOCTU COOBITHM U SIBJIEHUH B MPUPOJie M 00IIeCcTBe; YMeHHe BBITOMHATh Orepalyy Hafl
C/ly4yaliHBIMH COOBITUSIMU, HAXOAWUTh BEpPOSITHOCTH COOBITUM, B TOM YKC/Ie C NpUMeHeHHEeM
¢dopmyn u rpaduueckux cxeM (guarpamMm Oisiepa, rpadoB); ymMeHHe TPUBOAUTH TPUMEpbI
C/lyuyaiiHbIX BeJMUMH M HaxOJUTb WX UWC/IOBble XapaKTePUCTHKH; 3HAKOMCTBO C IOHSITHEM
MaTeMaTHUeCKOro OXKUJAHUS C/TyYaliHOM BeJTMUMHBI; TIPe/ICTaB/IeHHe O 3aKOHe OOJIBIINX Yncesl U
0 POJIM 3aKOHA OOJBIINX YKCesT B PUPO/E U B COL[UA/TBHBIX SIBJIEHUSX;

- cB0OOZIHOE B/IafleHHe OCHOBHBIMU MTOHATUSMU: UH(OpMaLus, Tiepesiaua, XxpaHeHue
u obpaboTka MHQOpMAIUY, aJTOPUTM, MOZeb, MOZeIMpPOBaHWe U HMX HCII0/Ib30BaHUE [IIs
peileHusi yueOHBIX M TIPaKTHMUECKMX 3aflay; yMeHHe CBOOOJHO OIepupoBaTh eAWHHULIAMU
m3MepeHys: HH(QOPMaLMOHHOTO 06beMa ¥ CKOPOCTH Tiepe/jauu JaHHBbIX;

- yMeHHe KOJAWpPOBAaTh U [IeKOAWPOBAaTh COOOIeHUs M0 3aJaHHBIM TIpaBH/IaM;
TOHMMaHKe OCHOBHBIX MPUHLIMIIOB KOJAUPOBaHUSI UHPOPMALMK pa3/IMuHON NPUPOAbI: UNC/IOBOH,
TEeKCTOBOU (B pa3/MYHbIX COBPEMEHHBIX KOJMPOBKaXx), rpauueckoy (B paCTPOBOM Y BEKTOPHOM
Tipe/iCTaB/eHNH), ay/iuo;

- cBOOO/IHOE OreprupoBaHue TOHSATUSMH: BbICKa3biBaHWe, JIOTWUeCKas orepaLys,
JIOTUUEeCKOe BBbIpDa)KEHWE; YMeHHe 3alMChiBaTh JIOTMUeCKUe BbIpaKeHHsI C MCII0/Ib30BaHUEM
JU3BIOHKIMY, KOHBIOHKLIUM, OTpULIAHUS, WMIUIMKALMU M SKBUBAJIEHTHOCTH, OIpe/eNsTh
VMICTUHHOCTD JIOTUYEeCKUX BbIpaKeHWH, eC/Id U3BeCTHbI 3HaueHHsI ICTUHHOCTH BXOJSIIUX B HEro
repeMeHHbIX, CTPOUTb TabMWI[bl UCTUHHOCTHU /I JIOTUYeCKUX BbIPa)KEHHH, BOCCTaHAB/IMBAaTh
JIOTUYeCKHe BBIPAKEHHS 10 Tab/uile MCTUHHOCTH, 3allMChIBaTh JIOTUYECKWE BLIDAKEHWs Ha
M3yuaeMOoM si3bIKe IPOrpaMMUPOBAHHUS;

- BJIaZleHue TePMUHOJIOTHEH, CBsi3aHHOM C Tpadamu (BepivHa, pebpo, myThb, AJIMHA
pebpa u TyTH) U AepeBbsMU (KODEHb, JIUCT, BBICOTA JiepeBa); YMeHHe MCII0/Ib30BaTh Tpadbl U
JlepeBbsi [/11 MO/IeJTMPOBaHUsI CCTeM CeTeBOM M MepapXUuyecKol CTPYKTYpbl; yMeHHe HaxO[UThb
KpaTyaulliuii myTh B 3aZlaHHOM Tpade;

- Ha/iMuye pa3BUTOr0 arOPUTMHUECKOTO MBIIIEHUsS KaK HeoOXOAMMOro YCIOBHS
npod)eCCOHATBHOM  [IeITeIbHOCTH B COBpEMEHHOM 001jecTBe; CBOOO/IHOe OIepHUpOBaHMe
TIOHATHSAMHM  «UCIIO/THUTE/bY», «aJTOPUTM», «IpOrpaMma», TIOHUMaHWe pPa3HMLIbI MEXAy
yroTpeb/ieHeM 3TUX TEePMHUHOB B OOBIleHHOW peud U B WHGPOpMaTHKe; yMeHHe BbIOMpATh
TIOJXO/ISALNI arOPUTM JIJIs pellieHus 3a/1aul;



- yMeHHe COCTaB/sTh TIporpaMMbl [/l pellleHHs THIOBBIX 3aflady 00paboTKu
MacCHMBOB [I@HHBIX: YMC/JOBBIX MaCCHBOB, MaTpull, CTPOK (ApPYruX KOJIEeKIUii); yMeHHe
3amuchbiBaTh ~ TPOCTble  aJTOPUTMbl  COPTUPOBKM  MacCHBOB Ha  H3yuyaeMOM  sI3bIKe
MpOrpaMMUpOBaHUs;  yMEHHWe  MWCI0/b30BaTb  MPOCTble  MpUeMbl  JUHAMHAYECKOTO
MPOrPaMMHPOBaHMsl, OWHApHOTO TIOMCKA, COCTAB/STb U PeaM30BbIBATb  HEC/IOXKHbIE
PeKypCHBHBbIe allrOPUTMBI;

- cBoOOZIHOe BajileHNe YMEeHUsIMUA U HaBbIKaMH MCI10/1b30BaHUsI MH(OPMALIMOHHBIX
Y KOMMYHUKAL[MOHHBIX TeXHOJIOTUH /IJIs TIOWCKA, XpaHeHUs], 06paboTKu U Iepejjaud U aHaaM3a
pas/IMYHbIX BUZ0B MH(OPMAaLIK;

- yMeHHe BBIOMpaTh Croco0 TIpeACTaB/ieHHs [aHHBIX B COOTBETCTBUU C
MOCTaB/IeHHOW 3ajaueld (Tabiuipl, cxembl, TpaduKd, [guUarpamMMbl) C HCMOTb30BaHUEM
COOTBETCTBYIOIIUX TPOTPaMMHBIX CpeJCTB 00paboTKM [aHHBIX; yMeHHe (OpMaan30BaTh U
CTPYKTYPUPOBaTh WH(POPMAILHIO, HCIIO/Ib30BaTh /1eKTPOHHBIE Tab/HLIbI A/1s1 00paboTKY, aHa/M3a
Y BU3yaln3alliy YHC/I0BBIX [JaHHbIX;

- yMeHue  KiaccupuLMpoBaTb  OCHOBHble  33/lauyd  aHajv3a  JaHHBIX
(mporHo3upoBaHWe, KiaaccudUKalys, KlacTepu3alusi, aHajiu3 OTK/JOHEeHWi); TOHUMaTh
TI0C/Ie/IOBaTeIbHOCTh DeIleHus 3aflay aHaau3a JJaHHbIX: COOp MepBUYHBbIX JAHHBIX, OUYHCTKA U
OlLleHKa KauecTBa [AHHBIX, BBHIOOP W/WIM TIOCTPOEHWe MOje/d, TipeoOpa3oBaHMe [aHHBIX,
BU3ya/lM3aLys JaHHbIX, UHTepIpeTaLys Pe3y/IbTaToB;

- chopMHPOBAHHOCTB TpeficTaBIeHUH 0 chepax nMpodecCcOHaNTBHON JieaTebHOCTH,
CBSI3aHHBIX C WH(OPMATHUKOM, MpPOrpaMMHUpPOBaHHMEM M COBPEMEHHbIMU HWH(OPMALMOHHO-
KOMMYHHMKaLIMOHHBIMHU TeXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTYDKeHUsIX Hayku U IT-otpaciy;

B pesynbrare ocBoeHHsi TporpamMmbl «VICKYCCTBEHHBIM WHTe/JIEKT U MallUHHOe
o0OyueHMe» YUeHUK JOJDKeH:

umemb npedcmas/neHue:

- O BO3MOJKHOCTSIX TEXHOJOTMW MCKYCCTBEHHOTO WHTe//IeKTa M aaropuTMax
MAIIMHHOTO 00yUeHHs;

- 0 HOMEHKJIaType TPOTrPaMMHBIX Cpe/ACTB M HHCTPYMEHTaX MaTeMaTHuecKoro
anrapara Jijisi pellleH!si KOHKPeTHbIX 3a/jJau UCKYCCTBEHHOTO UHTEJIIeKTa;

- O COBpeMeHHbIX OTpac/six U Tpodeccusix, HWCHOAb3YIOUUX TeXHOJOTHUU
HCKYCCTBEHHOT'O UHTeJUIeKTa U aJITOPUTMbI MAILIMHHOTO 00yUeHHs;

ymemb:

- NPUMEHAATb ~ MHCTPYMEHTbl ~ MaTeMaTMuUecKoro  ammapara W s3blKa
nporpammupoBaHus Python f11 aHanv3a fJaHHBIX;

- MCII0/Tb30BaTh OMO/MOTEKY /171t 00pabOTKU M BU3yaIM3alliy JJaHHBIX;

- BbIOMpATh, 00yuaTb W TECTUPOBaTb MO/ UCKYCCTBEHHOT'O WHTEJJIEKTa JIJIst
peleHus 3a/jau MallMHHOTO 00yueHust Ha Python;

- CTPOUTHh HEHpPOHHBbIE CeTH B OMOIMOTEKe AJIsT pellleHust 3aZiad KOMIbIOTEPHOT O
3peHust;

- pellaTh NpaKTHYeCcKHe 3a/laui B paMKaX MPOeKTOB.



YueOHO-TeMaTHYeCKHH MJIaH

Ne OcCHOBHBIE MO Y/IH ITPOrPaMMBbI KosmuecTtBo yacos
Bcero Teopus IIpakTuka
1. Mopayns 1. BBemeHve B TexXHOJIOTHIO 18 4 14
VICKYCCTBEHHOI'0 WHTeJ/I/IeKTa Y OCHOBBI
riporpaMmmupoBaHusi Ha Python
2. | Mopyns 2. Co3pgaHve  aaropyuTrMoB 66 12 54
HCKYCCTBEHHOT0 MHTeJ/l/IeKTa Ha Python
3. | Moayns 3. MaimuHHOe o0oO0yuyeHHe Kak 40 6 34
MeTO/I0/I0THsI UCKYCCTBEHHOT'O UHTeJ/IeKTa
4. |Moaynb 4. HelipoHHble CceTM U 20 5 15
KOMITbIOTEPHOE 3peHue
Bcero uacos: 144 27 117
KAJIEHJJAPHBIN YUEBHBIV I'PA®UK
peanu3aljuM oMo/ THUTE/IbHOM 001epa3BUBaIoIIeld MPOrpaMMbI
«VICKYCCTBEHHBIN MHTE/ZIEKT ¥ MALLIUHHOE 00yYeHue»
2024-2025 yueOHbIi Toj
T'og Hara Hara KonuuectBo | KommuecTBo Pexxum
oOyueHMst | Havajla | OKOHUYAHHS yueOHbIX yueOHBIX 3aHSITUN
3aHATUM 3aHATUM Hezenb YacoB
02 30
1-iron | ceHTsIOps Mast 36 72 1 pas B weenio 1o 2
2024 2005 aKa/leMUueCcKux vaca
2025-2026 yueOHBII roj
lon [Hara Hara KomnuectBo | KommuectBo Pexxum
oOyueHusi | Hayajsa | OKOHYaHWS yueOHbIX yueOHBIX 3aHATUI
3aHATUMN 3aHSATUM Hezenb YacoB
01 29 1 pa3 B Hegesto 110 2
2-iiron | ceHTsIOps Masi 36 72 AKAZIeMIUECKIIX Haca
2025 2026




TemaTuueckoe IJIaHUPOBAHHUE

YuebHast Hefe/s

Ne 3auATHA

Tema 3aHATUA

dopma
3aHATUS

KommuectBO
4acoB

Teopus
[IpakTyka

®dopma
KOHTPOJIS

Mopayns 1. BBegeHue B TeXHO/IOTHI0 MCKYCCTBEHHOT0 MHTE/UIEKTA U OCHOBBI
nporpamMmMupoBaHus Ha Python

1-1i 200 0OyueHus
1. | 3HaKOMCTBO C TexHosorueit U YyebHoe 1 1 Tect, ompoc
3aHATHE
2. | 3HaKoMCTBO C ripodeccusimu B U1 YyebHoe 1 1 Tect, onpoc
3aHATHe
3. | BBegenue B sa13bIK nporpammupoBanus | Ilpaktuuecka | 0O 2
Python. Cpena paspabotku Jupyter s pabota
Lab. uctpubytue Anaconda
4. | BegeHue B s13bIK TPOrPaMMUPOBaHUS YyebHoe 1 1 Tect, ompoc
Python. ITepemenHble. OpraHu3aiusi 3aHATHE
Juanora
5. | Beegnenue B a3bIK iporpammupoBanus | IIpaktuyecka | 0O 2
Python. Opranu3sauus guanora s pabota
6. | BBegeHue B A3bIK IPOrpaMMUPOBaHUSA YuebHoe 1 1 Tecr, orpoc
Python. OcHOBHbIe CHMHTaKCUUYECKHe 3aHATHe
eIUHULIBI U KOHCTPYKLINU
7. | BBemeHue B g93bIK IporpamMmupoBaHus | [Ipaktruecka 0 2
Python. JIvHeliHbIi1 anropuTm s paboTa
8. | BBegenue B s13bIK nporpammupoBanus | Ilpaktuuecka | 0 2
Python. ¥YcnoBHbIM anroputm s1 pabota
9. | BBegenue B s13bIK IporpammupoBanus | Ilpaktuuecka | 0O 2
Python. = KackagHelli  yC/IOBHBIM s pabota
orepaTop
Bcero uacos: 4 14
nToro 18
Mogayns 2. Co3jaHue aJirOpUuTMOB HCKYCCTBEHHOI0 HHTe/I/IeKTa Ha Python
10. | Ctpoku u uyukiabl. Tum string u YuebHoe 1 1 Tecr, orpoc
orepaiuu HaJ, CTpOKaMu 3aHATHE
11. | Ctpoku u  yukael. Lukn ¢ | [Ipaktruecka | O 2
rapamMeTpoM 1 yCJ/IOBUEM s1 pabota
12. | Cnucky, ¢yHkuMM, Qanabl. Tunsl YuebHoe 1 1 Tecr, orpoc
JaHHbIX list u dict 3aHSITHE
13. | Criucky, GbyHKLMH, ¢arinel. | [IpakTryecka | 0 2
Omnepanyu €O CIIMCKaMy s pabota




14. | Cnucky, ¢byHKLMY, ¢aiinel. | [IpakTHuecka
Onepanyu ¢ datinamu s pabota
15. | Crmckwy, byHKIMY, ¢aiinbl. | YueGHoe Tecr, orpoc
[Tonb3oBarenbcKue GyHKLUU 3aHATHe
16. | Criucky, byHKLMH, (aiinel. | [IpakTHuecka
Bo3BpallieHre 10ruuecKux KOHCTaHT s paboTa
B 3aBMCHMMOCTH OT YCJIOBUS
17. | Cnucky, ¢byHKLMY, ¢aitnel. | [IpakTruecka
OG6HOB/IeHUE ¢byHKIMM | 51 pabota
ripeoOpa30BaHus CTPOKH
18. | OcHOBBI 00BEKTHO- YyebHoe Tect, onpoc
OpUEeHTUPOBaHHOI'O 3aHATHe
rnporpaMmMupoBaHus.  Kiaccel u
00BEKThI
19. | OOII. KoHCTpyKTOpBI YuebHoe Tecr, orpoc
3aHATHe
20. | OOII. MeTtopapl YuebHOe Tecrt, onpoc
3aHATHe
21. | OOIL ITeperpy3ka onepaTopoB ITpakTiuecka
s paboTa
22. | OOII. Co3panue knacca Helipon IIpakTHuecka
s1 pabota
23. | MaremaTtuueckue OCHOBBI YuebHOe Tecrt, oripoc
HCKYCCTBEHHOT O VIHTeJIJIeKTa. 3aHATHe
BekTopsl 1 MaTpULIbl
24. | MaremaTrhuecKkue OCHOBBHI | [TpakTHuecka
VICKYCCTBEHHOI'O VIHTeJIJIeKTa. s1 pabota
Bbruncienre KoopiMHaT BEKTOPOB
25. | Marematuueckue ocHoBbI | ITpakTHuecka
VICKYCCTBEHHOI'O VIHTeJI/IeKTa. s1 pabota
HaxoxxzgeHue yriia Mexxzy BeKTOpaMu
26. | MaremaTtnueckue OCHOBBHI | [TpakTHuecka
HCKYCCTBEHHOTO VIHTeJIJIeKTa. s pabota
Haxoxgenue BEKTODa,
YZI0BJIETBOPSIIOLLETO YCIOBUIO
27. | MaremaTuueckue OoCHOBHI | [IpakTHuecka
VICKYCCTBEHHOI'O VIHTeJ1/IeKTa. s1 pabota
Bbluncienne npou3BeieHUs1 MaTpPUL]
28. | Maremartuueckue OoCHOBBI | IIpakTHuecka
HCKYCCTBEHHOT O VIHTeJIJIeKTa. s pabota
Bbruriciienre pa3HuULbl MaTpUL]
29. | MaremaTuueckue OCHOBBI YuyebHoe TecT, orpoc
VICKYCCTBEHHOI'0 UHTel/IeKTa. Teopus 3aHsATHe

BEPOATHOCTHU




30. | MaremaTtuueckue ocHoBbl | ITpakTuuecka | 0 2
HCKYCCTBEHHOI'O UHTeJJIeKTa. 3ailau s1 pabota
T10 TEOPUU BEPOATHOCTU
31. | MaremaTuueckue OCHOBBI YyebHoe 1 1 Tect, orpoc
VCKYCCTBEHHOI'O VIHTeJI/IeKTa. 3aHATHe
MaTtemartrueckasi CTaTUCTHKA
32. | MaremaTuueckue OoCcHOBHI | ITpakTnyecka | 0 2
WCKYCCTBEHHOI'O MHTeJJIeKTa. 3a/iauu s1 pabota
T10 TEOPUU BEPOATHOCTU
33. | bubmoreka Numpy g1 06paboTku | YuebGHOe 1 1 Tecr, onpoc
YMCJIOBBIX MaCCUBOB 3aHATHe
34. | bubmoreka Numpy. O6pabotka | ITpakTruecka | 0 2
O/IHOMEPHBIX MaCCUBOB s pabora
35. | bubmoreka Numpy. O6pabotka | [Tpaktruecka | O 2
JIByMEPHBIX MacCHBOB s1 pabota
36. | bubmmoreka Numpy. | [Ipaktuecka | O 2
[Tonb3oBarenbckass — GyHKUWS /s s1 pabota
00paboTKH 0THOMEPHBIX MaCCUBOB
2-01i 200 oOyueHus
37. | bubmioreka Numpy u JuHelHas YuebHoe 1 1 Tecr, orpoc
anrebpa. 3aHsITHE
38. | bubmioreka Numpy wu suHeiHas | [Ipaktryecka | O 2
anrebpa. 3ajaua JTMHEeNHON s1 pabota
perpeccuu
39. | MaTrpuuHoe npousBegenue, | [Ipaktuuecka | 0 2
TPaHCIIOHMPOBAaHKeE, BbIUKC/IEHUE s pabota
00OpaTHOM MaTpHILIbI
40. | bubmoreku Pandas, Mapltlolib u YuyebHoe 1 1 TecT, onpoc
Seaborn.  AHanu3  JaHHBIX O 3aHsTHE
naccakupax TuraHuka (gaTaceT
Titanik)
41. | AHaimm3  JaHHbIX 0 rnaccaxkupax | ITpaktruecka | 0 2
Turanuka (gatacer Titanik) s paboTa
42. | Bu3syanu3anus JaHHbIX 0 naccakupax | ITpaktuuecka | 0 2
Turanuka (garacet Titanik) s pabota
Bcero yvacos: | 12 54

NTOro:

66

Mopgyns 3. MammHHOe 00ydyeHHe KaK MeTO/0/I0Tisl HCKYCCTBEHHOT'0 UHTe/VIEKTA

43. | BBeieHve B MallMHHOe oOOyueHHe YuebHoe 1 1 Tecr, orpoc
(MO). Perpeccusi u knaccudukaus 3aHSTUE
44. | Perpeccus u Knaccudukanus IIpakTruecka | 0 2
s1 pabora
45. | IaiiriaifiH MalMHAOTO 00yYeHust [Tpaktruecka | 0 2

s pabota




46. | I[Toctpoenve mozenmn MO wmetogom | IIpakTruecka 2
O/mKalIMx coceeit s pabota
47. | Usmepenue kauectBa mozend MO c | [Ipaktuuecka 2
TIOMOILbIO0 KPOCC-BanuiaLin s pabora
48. | I[Toctpoenne mozemi MO wmetogoMm | [IpakTHuecka 2
O/KAMILIIX cocefiel ¥ U3MepeHue eé s paboTa
KauecTBa C TOMOIIbIO  KpOCC-
Ba/IUZALINU
49. | MeTpUKi MaIIMHHOTO OOyueHUs: B YuebHoe 1 Tecr, ornpoc
3ajjlaue  perpeccuy, B 3ajauve 3aHATHe
K/laccuuKalyu
50. | Peanu3zariusi Kjacca  JiMHelHoU | [IpakTuuecka 2
perpeccuu s paboTa
51. | MaTeMaTHueCcKue OCHOBBI | YueOHOe 1 Tecr, orpoc
MalIMHHOTO  00yueHusi. DyHKIUM 3aHATHe
MaTemMaTUuyecKoro aHaausa
52. | Maremarnueckue ocHoBbI | IIpakTHuecka 2
MallMHHOTO ~ OoOyueHus. DyHKIUH s pabota
MaTeMaTUueCcKoro aHaavsa: YuciIo
Olisiepa, 3KCIIOHEeHTa
53. | Maremarnueckue ocHOBbI | [IpakTUecka 2
MalIMHHOTO  00yueHusi. DyHKIUM s1 pabota
MaTemMaThuyecKoro aHa/nu3a:
norapudm, cBoMCTBa PyHKIIMIA
54. | MaTemaTHueckue OCHOBBI YyebHoe 1 Tect, ompoc
MalluHHOTO 00y4eHust. [Ipou3BogHast 3aHATHe
55. | Marematuyeckue OCHOBBHI | [TpakTHuecka 2
MallIMHHOTO 00yd4eHUsl. BrruncieHue s1 pabota
TIPOM3BOJHOU
56. | Maremarnueckue ocHoBbI | ITpakTHuecka 2
MallmHHOro obyueHus. I'paziieHTHast s1 pabota
ONTUMU3ALUS
57. | AnropytM rpajieHTHOro CIycka ITpakTriuecka 2
s paboTa
58. | AnroputMmel perpeccud B 3agauax MO YuebHoe 1 Tecrt, oripoc
3aHATHe
59. | Jloructuueckas perpeccus [IpakTruecka 2
s pabota
60. | Pewarorye fepeBbs YuebHoe 1 Tecrt, onpoc
3aHATHE
61. | Komnosuiuy anropurmos IIpakTHuecka 2
s1 pabora
62. | INaliruiaiin BeIOOpa MoJenu [IpakTHuecka 2
s pabota
Bcero vacos: 34




NTOro: 40

Mopyns 4. HelipoHHBIe ceTH ¥ KOMIIbIOTEPHOE 3peHHe

63. | BBejeHrne B HeWpPOHHbIE  CETH. YuebHoe 1 1 Tecr, orpoc
HetipoceTb JUst 3a7laum 3aHSITHE
K/laccuukalu
64. | [loctpoeHre  HeWPOHHBIX  CeTeM. YyebHoe 1 1 TecrT, orpoc
BBenenne B 6ubmoteky Pytorch. 3aHsITHe
65. | Obyuenve HelipoHHBIX cereli B | [IpakTuuecka | 0 2
oubmoteke PyTorch s1 pabota
66. | Perynsipusaliyisi B HeMDOHHBIX CETSIX YuyebHoe 1 1 Tect, onpoc
3aHsATHe
67. | IToctpoeHre KoHBeliepa o00yuenus | ITpakTuuecka | O 2
HelpoceTe C  HCIOJb30BaHUEM s1 pabota
PyTorch
68. | TexHOIOTYS KOMITBIOTEPHOT'O 3pEHUSI. YuebHOe 1 1 Tecrt, orpoc
CBEpTOUHBIe HEMPOHHBIE CeTU 3aHsITHe
69. | Pabora c maracetamu u3obpaxxenuii B | ITpakTruecka | 0 2
PyTorch, OCTPOEHHe Kjacca s paboTa
CBEepPTOUHOI HelipoceTu
70. | ITocTopenHue apXUTEKTYPbI YuebHoe 1 1 Tecr, orpoc
CBEPTOYHbIX  HEMpOHHBIX  CceTeil. 3aHsITHe
Transfer Learning
71. | JoobyueHne HelipoceTu nnst | Ilpaktuuecka | O 2
K/1accurKalyi KapTUHOK s pabota
72. | Knaccudukarusi u3o0paxkenunii  Ha | IIpaktuuecka | 0 2
TPaKTHKe s paboTa
Bcero yacos: | 5 15
NUTOrO: 20
HNUTOTI'O no nporpamme 144

Cnoco0b1  ompeje/ieHUsi Pe3yJIbTaTUBHOCTH W (OpPMBbI TOABEJeHUS] HTOrOB
peaM3aljuy NporpamMmbIl

[TporpamMmoii TipeflycMaTpUBAIOTCS CJ/IeAyIOIe BHU/bI KOHTPOJS: TIpeJBapUTe/bHbIN
(BOAHBIN), TEKYILMM, TIPOME)XYTOUYHbIN, UTOTOBbIN.

IIpegBapuTebHbIN KOHTPO/Ib MPOBOJUTCS Ha MEPBBIX 3aHATUSX C Lie/bI0 BbISIBJIEHHS
o0pa3oBaTe/ibHOTO M TBOPYECKOTO YPOBHSI OOyUarommxcsi, UX CrocoOHocTeil. MoxeT ObITh
opraHu3oBaH B ¢opme cobece/j0BaHUS WY TeCTUPOBAHMSI.

TeKymui KOHTPOJIb OCYITIeCTB/ISIETCS /11 00ecrieueHus: oriepaTUBHON 00paTHOM CBSI3U
MeXXIy TIperio/iaBatesieM U 00yJaroIuMCs, a TakKKe KOPPEKTUPOBKM METOZIOB, CPe/ICTB U (hopM
o0yJyeHusi B TIpOL|eCCe€ OCBOEHHSI OOyuarOLUMHUCS MOJY/ed, pa3/e/ioB U TeM IPOrpaMMbl.
Tekylmii KOHTPOJbL TIPOBOJUTCS B XoJe paboThl ¢ 0O0yuarolMMHCSs,, TIpU TPOBeJeHUU
ayJIUTOPHBIX 3aHSATHH, a TaK)Ke TIPY OLleHWBaHUM CAMOCTOSITe/IbHOM paboThl. MOXKeT IPOBOJUTHCS
B hopMe TeCTUPOBaHUs, ONPOCA, BIMOTHEHUS ITPAaKTUYeCKON paboThlI.

IIpome)xyTouHasi aTTecTamMs OCYIIECTB/sieTCs [ obecriedeHusi OLIEHKHM KauyecTBa
0CBOeHUsI 00YUYarOIIMMHUCS CTPYKTYPHBIX KOMITOHEHTOB ITPOTPaMMBbI: MOAYJISI, pa3ziena v SBIseTCs




CHCTEeMaTHUeCKUM MepOTIPUSTHEM B 00pa3oBaTelbHOM mpoliecce. [laHHasi ¢opmMa KOHTPOJIS
HampaB/ieHa Ha BbISBIEHWE 3HAHWM, YMEHUN U HaBBIKOB YUall[UXCSl U OTpeZieisieT CTeNeHb UX
YCBOSIEMOCTH yueOHOro Marepuasa. II[poMeXyTouHasi aTTeCTaldsi MOXKET MPOBOAUTHCS KakK Ha
OT/Ie/IbHBIX 3aHATHUSX, TaK U B pe3y/IbTaTe UCI0/Ib30BaHUsI HAKOITUTE/TLHON CUCTEMBI OI[eHUBAHUS
M0 pe3y/bTaTaM TEeKYIIlero KOHTPOJIA OCBOEHHsI Tporpammbl. @OOpMbI TIPOMEKYTOUHOU
aTTecTalu; TeCTUPOBAHKeE, ONPOC, BHIMIOJIHEHUST KOHTPOJIbHOM WJ/IH MPAKTUYEeCKOW pabOoThI.

HToroBasi arrecTaiusi OCYILeCTB/ISIETCS B KOHIe yueOHOro rofia Wi Mpy 3aBepilieHnn
o0yyeHus TI0 TporpaMMe C Le/bl0 TIPOBEPKM 3HAHWH, YMEHWHA U HABBIKOB [0
ob1ieo6pa3oBareibHONM  00II[epa3BUBalOlell TporpaMme. B COOTBETCTBUM C pe3y/ibTaTaMH
WTOTOBOM aTTeCTallX OMpeZie/sieTCsl, HACKOJIBbKO JOCTUTHYThI Pe3y/IbTaThl TPOrPaMMbI KaXKIbIM
yualyMMcsi, TIOJIHOTA BBITOJHEHHWS TIporpaMMbl. POpPMBI HWTOTOBOM aTTeCTAlUH; HWTOTOBOE
TeCTUPOBaHWe, BBIMOJIHEHUS UTOTOBOM pabOThI, 3all[UTa WHAWBHUAYAJLHOTO WM TPYIIIOBOTO
TPOEKTa B BU/IE MyO/IMUHOTO BBICTYIIJIEHUS C IEMOHCTPAL[US [IPOEKTHOU PabOTHI.

KpuTepuu onjeHKY 3HaHW, yMEHU U HaBBbIKOB MPY OCBOEHWH MPOrPaMMBbl TIPUBE/IeHbI B

tabnuiel.

Tabmma 1. Kpurepuu oneHuBaHMsA Ppe3y/JbTaTUBHOCTH 00pa3oBaTe/bHOMN
JeATe/IbHOCTH

Yposennb
TeopeTHUYeCKHUX 3HaHus

3HAHHUU

Ha wWroroBoM TecTUpPOBaHWM OOYyUaroIIMACsS TIOKa3bIBaeT
Huzkuii He0CTaTOYHOe 3HaHUe TeOPeTUYeCKOro martepuana. | H

OO6yuaromumiicsi BiaZieeT HEKOTOPbIMHA KOHKDETHBIMU 3HAaHUSIMHU.
3HaHUs BOCTIPOM3BOJUT JOCTIOBHO U OYKBa/IbHO

Ha WTOroBOM TECTUPOBAaHWUM OOYUarOIIMICA TIOKA3bIBAaeT
Cpennuii XOpolllee 3HaHWE TeOopeTMYeCcKoro MaTepuana. 3anac 3HaHui | C
obyuatomierocst OnM3KMKA K COJep>KaHUIO 00Opa30BaTeTbHOM
nporpammel.  HermonHoe BiajjeHWe TOHATHAS — TePMHHAaMU,
3aKOHaMHM, TeOpUeun

Ha wWTOroBoM TeCTUpPOBaHWM OOYUarOIIMIACS TIOKAa3bIBAaeT
Bricokuii OT/INYHOEe 3HaHWe TeopeThueckKoro martepuana. MuHdopmaiuio | B
BOCIIPYHMMaeT, [IOHUMaeT, ymeeT rnepe)opMy/IMpoBaTb CBOMMU
c/ioBaMH. BilazieeT 3KCTIepTHBIM YPOBHEM 3HaHWM, CriocobeH
riepeZiaBaTb HeOOXO[MMble 3HAHUsI CBEPCTHUKAM.

YpoBeHnb
NMPAaKTHYeCKHUX CrnenpanbHble yMeHHUsl, HABbIKHU.
yMeHH U HaBbIKOB
Huzkuii B mpakTtuhueckoll fesATeNbHOCTH OOydYaroIUCS [OMycKaeT
cepbe3Hble OIIMOKY, c/1abo B/iaieeT yMeHUsIMUA M HaBbIKaMU H
Cpeanuit OO6yuatomuiicsi  BjajieeT  CrelyaZbHBIMA ~ HaBbIKAMM  Ha

PeNpoAYKTUBHO-NIOApaXkaTeibHOM  ypoBHe.  [Ipaktmueckoe | C
NpUMeHeHWe 3HaHWM BOIUIOIIAeTCS B TIPOAYKT, TPeOYrOIuii
He3HauUTe/IbHOM /[0pabOoTKY.




Bricokuit OOyuatomuiicsi criocobeH MPUMEHHUTh YMEHWs M HaBBIKU IS
pellleHUs] HeCTaHAAPTHBIX 3aJlaHUM WM 3a/laHUi TOBbIIeHHOW | B
CJIOKHOCTH. BrageeT  3KCrepTHBIM — ypOBHEM,  CIOCOOeH
niepesiaBaTh HeOOXO/VMble HaBBIKK CBEPCTHUKAM.

MaTtepuaibHO-TeXHHYECKOe ofecrieueHue

3aHATHS IPOXOJAT B TEXHOJIOTMUECKOM 1abopaTopyu 1jeHTpa 00pa30BaHusl eCTeCTBEHHO-
Hay4yHOU U TeXHOJIOTMUeCKOM Harpas/eHHOCTel «Touka pocTa».

ObopyzoBaHre KOMIBIOTEPHOTO K/1acca:

- pabourie MecTa TO KOIMYECTBY OOYUYarOIIMXCs, OCHAIleHHbIe TMepCOHATbHBIMU
KOMITbIOTepaMU WJTM HOYTOyKamu;

- pabouee MecTO TIperoaBaresisi, OCHallleHHOe TIepCOHATBHBIM KOMITHIOTEPOM WJTH
HOYTOYKOM;

- MarHUTHO-MapKepHasi 10CKa;

- KOMIUIEKT ~ yueOHO-MeTOJUYeCKOM  /OKyMeHTalmu: pabouasi Tporpamma,
pa3aTouHbI MaTepual, 3a/jaHus, [U(POBble KOMIIOHEHTHI yueOHO-MeTO[UUeCKUX KOMILIEKCOB
(npe3eHTAalK, BUAEOPOJIUKK).

TexHUUYeCKHe CpeJcTBa 00yUeHUsI:

- JeMOHCTPALIMOHHBbI  KOMIUIEKC:  WHTepakTMBHas Jocka (Wid  5KpaH),
MY/IbTUMEMAIIPOEKTOP, MePCOHATbHBINA KOMIBIOTEDP HJTH HOYTOYK;

- JIOKasibHas CeThb U JO0CTYII K ceT VIHTepHeT.

Kabuner g5 3aHsiTHil cooTBeTCTBYeT TpeboBaHusiM Caunllun 2.4. 3648-20 «CaHuTtapHO-
3MU/IEMHUOJIOTHYeCcKre TpeOOBaHUS K YCTPONCTBY, COAEP>KaHUIO U OPraHM3al[ui PeXXUMa PabOThI
o0pa3oBaTe/ibHbIX OpraHU3alyii IOTIOTHUTEILHOTO 00pa30BaHus JleTeil».

MeTouueckoe odecnedyeHne MporpaMMbI

Opranu3anus 00pa3oBaTe/IbHOM AeATe/TbHOCTH

O6pa3oBare/ibHBIA TIPOLIECC  OCYIIECTB/IsSIeTCT B OuHOM Qopme. Ilpu o0OyuyeHuM
WCI0JIb3YIOTCS Pa3/IuuHble (hOPMbI, METO/Ibl M TEXHOJIOTHH.

Posib yuuTesnss COCTOMT B KpaTKOM IO BpeMeHU OOBSICHEHWH HOBOTO Marepuana |
TOCTAaHOBKe 3a/lauu [Jisi TPAaKTUUeCKOro 3aJaHusi, a 3aTeM KOHCYJbTUPOBAaHWU ydallluXcsi B
ripoLiecce ero BbIMoHeHUs. [IpakTrUueckue 3a/jaHusi BBITIO/IHSIOTCS HAa KOMITbIOTepe. Yyallyecs
MOTYT CaMOCTOSITe/IbHO TPEHHWPOBAaTh HaBbIKM TMPOrPaMMHUPOBAHUs, BBITIO/HSS 3a/laHus,
pa3MelIéHHbIe B KypCe 0 MCKYCCTBEHHOMY WHTE/UIEKTY W MalllMHHOMY OOyueHHIO B paMKax
npoekta «MW Crapt» Ha miardgopme Stepjk.org https://stepik.org/course/125587. TIpoBepka

MIPOrpaMMHBIX KOZIOB OCYILIeCTBJISIeTCS] aBTOMaTHUYeCKH.

[TnaHupyroTCs cefyroLye 3Tarbl OpraHu3alyy 3aHATHS:

- nocmaHogka  yuebHoeo  3adaHus.  KoMmmoHeHTBl ~ yueOGHOro  3a/jaHMS:
XapakKTepyucTUKa 3a/laHusi (TJIaHUpYeMbll pe3y/bTaT BBINOJHEHMs); MOTHMBALJMUOHHAsl uacThb;
Cofiep’kaHue: YCJIOBYSI, BOTIPOC; MHCTPYKLIHS 10 BBITIOJTHEHHIO; BPeMsI BLITTO/THEHHST; oOpaser] uin
orMcaHue 0TBeTa; KPUTepUH OLIeHKH; MeTOUYeCKU KOMMeHTapuil.

- Oesime/nbHOCMb 06YUYArOWUXCSl NO €20 8bINOAHEHU0. 3a/laHusi MOT'YT BBITIOHSATHCS
KaK WH/WBUAYa/NbHO, TaK U B rpynnax. [lapHas wiu rpyroBas paboTa IMo3BOJISIET KaXJOMY
yualleMycsi pa3BUBaTb KOMMYHUKAaTHBHbIe KOMITeTEHLIMM M OCBavWBaTh HOPMbI DPaboThl B
KosiekTvBe. HeoOX0oAMMO TOMHHUTb, YTO TIPUCBOEHHE 3HaHWM (Tepexo], MX B CO3HaHUe)



https://stepik.org/course/125587

OCYIL[eCTB/ISIETCS TOJILKO TIPU YCJIOBUM Ha/lWuMsl BHeIIHel peud (TICUXOJOTHYeCKU MeXaHH3M,
obecrieunBarOL[i TIPUCBOEHVE 3HAHWi, T.e. TIPHpAlleHhe CO3HaHWs: BOIMPOC - MBICTb -
BHYTPEHHsISI peub - BHEIHsA peub). [103TOMy peKOMeH/yeTCsl OpraHW30BbIBaTh JeATeTbHOCTD
oOyyarorxcst uepe3 00CYy>K[eHre K/TIOUeBBbIX BOTIPOCOB COJlePKaHUsI YPOKa, B TOM UHCJIE C
WCTI0/Ib30BaHHEM 3PUTENTbHBIX OTI0P.

- KOHMPO/b Npoyecca U cmeneHu 8binosnHeHusl. IloJBeieHe UTOTOB Ka)K0ro JTaria
3aHATUS 0OyuaroIMMKCs, Hamuure oOpaTHOM CBSI3W Ha KaXAoM 3Tarie. TO eCTh BBITIOJTHEHHE
KaXX/I0oro yueOHOT0 3a/jaHusl TI0/[BepraeTcsi KOHTPOJIIO YUUTeJIs C 1ie/ibl0 00ecrieueHus: TeKyiei
KOpPeKIMM TIpoliecca yueHHMsI KaKZOro oOydJarolerocs. TojBefieHWe HUTOra [esiTe/TlbHOCTHU.
KauecTBeHHast ~TIOJIOKWTe/NbHAs ~ OLeHKA JeATeJbHOCTA  O0YdYaromuXcs — CIIOCOOCTByeT
(hOpMHUPOBAHMUIO TT0JIOKUTETBHON YueOHOH MOTHBALIUH.

- pegekcus. Vcronb3oBaHHe CHCTEMbI CAMOKOHTDOJIS M B3aUMOKOHTPOJIST Kak
cpencTB pediekcruy v (GOPMUPOBAHUSI OTBETCTBEHHOCTH 3a Pe3y/IbTaThl CBOEH JieATeTbHOCTH.

- camocmosimenbHass paboma. Hanmuuve OJOKOB CaMOCTOSITENTHHOTO TOTyUeHUst
3HAaHWM 00yuaroIMMHCSl B TIpoljecce yueOHO-TIO3HABaTeNbHON [1esiTe/IbHOCTH C Pa3/MUHbIMU
WCTOYHMKaMH WH(OpMAI[iH, Cpey KOTOPBIX BeAylllee MeCTO TMPHUHAJJIEXKUT pecypcam CeTH
NnTepHer.

Kaxgoe ouHOe 3aHSITME CTPOUTCS C Y4YeTOM HMHUBUIYA/JbHBIX BO3DACTHBIX,
TICUXOJIOTUYeCKUX U (PU3MOJIOTHUeCKUX 0COOeHHOCTel O00YyJaromxcss ¥ KOMITeTEHTHOCTHOTO
MoJX0/ja, UTO OTIpejiesisieT CUCTeMy TpeOOBaHUM K 3aHSATHSIM:

Llenenonazatue. ITepes 00yUarOIUMKCS CTaBITCSI KOHKPETHBIE, OCTYKUMBIE, TIOHSATHBIE,
JUarHoctTupyeMble 1iesid. [1o BO3MOXKHOCTH, IiesieriosiaraHie OCYIIeCTB/ISIETCS COBMECTHO C
oOyuaromumMucs ucxogs u3 cHopMyaupoBaHHOM mpobsiembl. OOyuaroruecs: [0/DKHBI 3HATh,
Kakuve KOHKDeTHO 3HaHHS U YMEHHUS OHH OCBOSIT B TIPOLiecce [esiTe/IbHOCTH Ha 3aHSITHUH; OHU
JIOJDKHBI 3HaTh U TIJIaH JOCTYKeHUs TTIOCTaB/IeHHBIX 3a/1ay.

Momueayus. Yuutenb (opMuUpyeT WHTepeC K TIporiecCcy y4ueOHOM JesTebHOCTU U K
JOCTWKEHUIO KOHEeYHOro pe3ysbTata. OQQeKTUBHBIMH MOTHBAMH SIBJISIFOTCSL  pelleHHe
aKTya/IbHOU MPo0JieMbl, TIPaKTUUeCKasi HalipaB/IeHHOCTh CO/IeP>KaHMSI.

Omo6bop codepiicaHus. It KaXKAOTO 3aHATHS [JO/DKHBI ObITh KaueCTBEHHO OTpPabOTaHBI
TUIaHUpYeMble pe3y/bTaThbl, ONpeZeeHHble TIPOrPaMMOM, U TOJBKO 3TH 3HAHUS TOJBEpPraroTCs
KOHTpOJIt0. Besi ocranbHasi vHGOpPMaLvs HOCUT BCIIOMOTATe/IbHBIA XapakTep W He JI0JDKHA
C03/1aBaTh MepPerpy30K M KOHTPOIMPOBaThCs. [1pu mogbope yueOHO-AUIaKTHUECKUX MaTePUAioB
1 BbIOOpe MPHEMOB OpraHM3al[il 00pa30oBaTe/TbHOM AeATeTbHOCTH He00X0IUMO YUHUThIBATh, UTO
MaKCcHMManbHO 3¢(deKTUBHO ycBauBaeTcss MH(OPMaLvs, KOTopasi:

- SBISIETCSI  aKTYaJbHOM /i1 OOYy4YaroIUXCsl, COTJIacyeTcsi C  TeKYIIUMH,
0CO03HaBaeMbIMU TIOTPEOHOCTSIMU U UHTEpPEeCaMH;

- COOTBETCTBYET YPOBHSIIO 3HAaHUM 1 HABBIKOB YUaIlINXCH;

- TIPOBOZIUTCSI Yepe3 pa3Hble KaHajbl BOCHPUSATUs (BU3yaibHasi, rpaduyueckas,
TEeKCTOBas);

- ABJIsIeTCsE 6a30BOM /IJ1s1 IPUHSTHS PeIeHus], TO eCTb TpeOyeT pa3paboTKu 3afiaHui
T0 TPAKTUYECKOMY HCTIO/Ib30BaHUIO MH(POPMALIWY;

- TPAaHC/IUPYETCS APYTOMY YeJIOBEKY B Tpoljecce BepOasbHOTO OOITeHus.

IIpakmuueckasi 3HaQUUMOCMb 3HAHULl U CNOCo608 OesimeabHOCMU. YUUTe/b MOKa3bIBaeT
00yuaroIyMcsi BO3MOXXHOCTH MPUMEHEHUS] 0CBaUBAeMbIX 3HAHWH U YMEHWM B UX TTPAKTUUYECKOH
JeATeIbHOCTH.



MeTtoabl 00pa3oBaTe/IbHOH JJeATeTbHOCTH

[TpuopureT B paboTe mejarora OTaeTcsi TIPHEMaM OTOCPeJOBAaHHOTO T1e/1arOornyecKoro
BO3/IefiCTBYSI, Ha TEPBbIM TJIaH BBIIBUTAIOTCS /IMA/IOTHUeCKre MeTO/bl O0IjeHNs], COBMECTHBIN
MOWCK WCTHUHBI, Pa3BUTHE Uepe3 CO37JaHHe BOCIUTHIBAIOIIMX CUTYalWid, Pa3HOOOpa3HYIO
TBOPUECKYIO [IesITellbHOCTh W B3anMo/eiicTBHe. B oOpa3oBaresisHOM TMporjecce T0 AaHHOMN
TIporpaMMe HCTOJb3yITCs MeToJbl 0OyueHUs, HarpaB/ieHHble Ha pellleHHe 00Opa30BaTe/bHO-
BOCITMTaTebHBIX 3a/au:

- 00BSICHUTE/TbHO-UJUTFOCTPAaTUBHBIH;

- MeToZ, TpOoOJeMHOro W3/I0KeHWs: (TocTaHOBKa TIpoOeMbl W pellleHHe eé
CaMOCTOSITeJIbHO WY TPYTIION);

- MPOEKTHO-UCCIIeJ0BaTeTbCKUM;

- Har/siJHbIN: eMOHCTpAIUs TI/1aKaToB, CXeM, Tab/IuL], uarpaMm, IpoeKTOoB;

- WCTI0/Ib30BaHNe TeXHUUECKUX CPEe/ICTB;

- TIPOCMOTP BH/IE0;

- TIPAKTUYECKUI: TIPAKTUUYeCKHe 3aJJaHus;

- aHa/IM3 U pellieHure Mpo0b/IeMHbIX CUTYaLUl;

- MEeTO/, TIPOBEPKH, OLIeHKH 3HAaHWW W HaBBIKOB, TI03BOJISIOLIMM OLIeHUTh YCBOEHHe
Marepurasa U BHECTH KOPPEKTHPOBKH.

Bbibop MeTo/10B 00yUeHUs] OCYIIeCTBIISIETCS MCXOAs W3 aHaju3a YPOBHS TOTOBHOCTH
yYal[UXCcsl K OCBOEHHUIO COJIepKaHUsI MOJYJIsl, CTeleHW CJI0XKHOCTH MaTepHasa, THMa yuyeOHOro
3aHaTUsA. Ha BbIOOD MeTo/0B 00y4yeHUs] 3HAUMTeNbHO B/MSIET MEePCOHANbHBIA COCTaB TPYIIIHI,
WH/IMBU/ya/IbHbIe 0COO@HHOCTH, BO3MOKHOCTH U 3aITPOChl 00YUarOLUXCSI.

@®opmMbI NPoBeieHNsl 3aHATUI

OcHoBHasi opraHu3aloHHass (opMa 00y4yeHHsI B [OTOJHUTETHHOM 00pa30BaHUU —
yuebHoe 3aHsTHe. Kpome yueOGHOTO 3aHSATHS B JIOTIOTHUTETLHOM 00pa30BaHUU HCIIOb3YeTCs
6osbitioe pasHoobpasue popm 00yueHuUs: SKCKYPCHUsl, 3aHATHe-UTPa, CEeMUHAP, TPEHUHT U [IPYTHX.
[Togbop ¢opm opraHu3aiuy yueOHOTO 3aHSTHS 3aBUCUT OT HarpaB/IeHHOCTH [IOTIOJTHUTE/TBHOM
o6111e06pa3oBaTe/IbHOM 00ITIepa3BUBalOIIel MPOrPaMMBbl, CITEIUGMUKH 3aHITHH, OT Ipeob/1ajaHus
Ha 3aHSITUM TOTO WJIM MHOTO BU/IA JIeSITeTbHOCTH.

WupuBuayanbHas GopMa oOyueHHs MoJpa3yMeBaeT B3aUMOZEHCTBUE YUHTeJIsl C OFHUM
YUEHUKOM (ThIOTOPCTBO, KOHCY/IbTALIUX U T. T1.). B KO//IEKTUBHO-TPYIIOBBIX (hopMax 00yueHUs
IIKOJTEHUKY paboTaroT B rpyTmax, CoO3/jJaBaeMbIX Ha Pa3/IMUHbIX OCHOBAX.

dpoHTanbHOe 00ydeHWe TIpeAriosiaraeT paboTy mejarora Cpa3y CO BCed TPYIION B
eIMHOM TeMTIIe U ¢ ob1mmMu 3aauaMul. KosieKTMBHO-TrpyminoBasi hopMa 00yueHust OT/TMUAeTCs OT
(poHTaNBEHOM TeM, YT 00yJarolHecs Kjlacca paCCMaTPUBAIOTCS KaK LIeJIOCTHBIN KOJIEKTUB WU
TPYyIINa, KOTOPble UMEIOT CBOUX JIUAIEPOB U 0COOEHHOCTH B3aUMO/IeHCTBYSI.

[Tpu peanu3aLyy MPOTrPaMMbl UCIOJB3YIOTCS CyIeAyrolre GOpMbI 3aHSTHIA:

- WH/IMBU/ya/ibHasi paboTa;

- TBOpYECKUe 3a/IaHuS;

- rpakThueckasi pabora;

- JUCKYCCHS;

- M3ydeHHue U 3aKpervieHrue HOBOT0 MaTepHrasia Ha MHTePAaKTUBHOM JIEKI[UU (JIEKIIHsI-
Oecena, NEKIUSA-AUCKYCCHs, JIEKLMsI C Pa300pOM KOHKDETHBIX CHUTYallUH, JIeKLMsl C 3apaHee
3arylaHMPOBAaHHBIMH OIIMOKAMHU, JIEKLIUS MPecC-KOH(MepeHLINs, MUHU-TIEKLHS);

- IBpUCTUUeCKas beceria;

- TIPOCMOTP ¥ 00CyXK/leHHe yueOHbIX BH/I€0POJIUKOB;



- obcyxaeHue W pasperieHde mpobsem  («mo3roBoi  1mTypm», [IOIIC-
tdopmyna=Ilosunus+O6ocHoBanue+IIpumep+CrieiCTBHe, «I€PeBO PeLIeHni»).

[IpegycMoTpeHa gucTaHLMOHHas ¢opMa MpoBejeHUsl 3aHSATUI MTPU TOMOLU T/1aT(POPMBbI
Stepik. [lucTtaHI[MOHHOE B3aUMO/IeHiCTBHE T03BOJISIeT NMPOBOUTE KOHCY/IbTAL[MM YYall|erocs npu
caMmocTosTesIbHON paboTte noma. CucTeMa CeTeBOrO B3aUMOZEHCTBUsI TO3BOJIsSIET 00eCIrieurTh
BO3MOKHOCTh HeTpPepLIBHOIO 00y4eHHsI B TOM UMC/Ie, [/ 4acTO OOJerLuX AeTel Wid BCexX
JleTell B 1epro/| Ce30HHbIX KAPaHTUHOB 1 TeMIePaTypHbIX OrPAHUUEHUSIX MOCEILeHUs 3aHATHH.

KaapoBoe o6ecrieuenue

Peanu3anusi mporpamMMbl o0ecrieurBaeTCsl TielarOrMuecKUMU  KaZipaMy, HMEROIIUMU
cpenHee mpodeccroHanbHOe 00pa3oBaHMe WM BbiCIIee OOpa3oBaHHWe, COOTBETCTBYHOLIee
HarpaB/IeHHOCTH [JIOTIOJTHATE/TBHOM 00111e00pa3oBaTe/ibHOM MPOrPaMMBI.

[Tpu oTCYTCTBMU Tlejaroruueckoro o0pa3oBaHus — JJOTIOJTHUTEIbHOEe TIpodeccroHanbHOe
rejilaroruueckoe oOpa3oBaHUe; IOTIOHUTEbHAs MPOogecCHOHaNbHAs TIPOrpaMMa MOXKeT OBITh
OCBOEHa TiOCje TpYyAoycTpoihcTBa. PekomeHzyeTcsi oOyueHWe TIO  JIOTIOJIHUTETBHBIM
ripodecCOHa/IbHBIM TIpOrpaMMaM 10 MpOdU/I0 Tejaroriueckoil AesTebHOCTU He peXxe ueM
OJIMH pa3 B TPU rofa.
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