


HNOACHUTEJBHASA 3AIIMCKA
PabGouass mporpaMma HaHHOTO Kypca BHEYPOUHOH JAESTEIbHOCTH

OOIIIEUHTEIJIEKTYaJIbHOT'O HAIIPABJICHUsI COCTABJIEHAa HA OCHOBE aBTOPCKOMU

nporpammbl  «Intel® «TexHONIOTMU MCKYCCTBEHHOTO WHTEIUICKTA IS

kaxgoro» O.I'. IletpoBoil, K.nmea.H., NpOpeKTopa Mo HHPOpMaTU3ALUU

oOpazoBanuss u npoektHo nestenbHOocTH ['BOY [IIO «IlckoBckuid

0o0NaCTHOW  MHCTUTYT  TOBBIIIEHHUS  KBaJM(UKAUUMKU  PaOOTHUKOB

oOpa3oBaHus» MU B COOTBETCTBUM C TpPeOOBAHUSIMU HOPMATHUBHBIX

JOKYMEHTOB:

- ®denepanbHbiii 3akoH 0T 29.12.2012 No 273-®D «O6 obpazoBaHuu

B Poccuiickoit denepanuu» B peaakuuu ot 26.05.2021;

- ®denepanbHbIi  TOCYAApPCTBEHHBIM  00pa30BaTeNbHBIA  CTaHAAPT

cpenHero  oOumiero  00pa3oBaHMs,  YTBEPKACHHBIM  MPUKA30M

MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoii ®denepanuu ot

17.05.2012 Ne 413 (nanee - ®I'OC cpennero obiiero oopa3oBaHusi);

- denepanbHBIi  TOCYAApPCTBEHHBIM  00pa30BaTeNbHBIA  CTaHAAPT

cpenHero  obmiero  oOpa3oBaHMs,  YTBEPXKACHHBIM  IPUKA30M

MununctepctBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu  oT

17.05.2012 Ne 413 (nanee - ®I'OC cpennero obirero oopa3oBaHus);

- [lucemo  MunucrepcTtBa o0Opa3oBaHusi U Hayku  Poccuiickoit

®depneparuu ot 14.12.2015

No  09-3564 «O  BHEypOYHOM  JEATEIBHOCTH W  pealn3aluu

JIOTIOTHUTENIBHBIX 00Pa30BaTEIBHBIX TPOrPaAMM»;

- Canutapasie  npaBuna  CII 2.4.3648-20 «CaHuTapHo-

AMUAEMHUOJIOTUYECKHE TpeOOBaHUA K OpraHu3alusiM BOCHHUTAHUS U

0oOy4YeHHMsl, OT/IbIXa M O3[IOPOBJIICHUS JIETEH M MOJIOACKHN», YTBEP KICHHBIX

[OCTAaHOBJIEHUEM [J1aBHOTO TrOCYJAapCTBEHHOI'O CAaHUTApHOrO Bpaya

Poccuiickoii®enepannu ot 28.09.2020 Ne 28 (nanee - CII 2.4.3648-20);

- [Tucemo MunucrepcTBa obpaszoBanus u Hayku PO ot 04.03.2010

Ne 03-412 «O meTonMUeCKUX PEKOMEHIAITUSIX TI0 BOIIPOCAM OpTraHU3aINu

IpoPUIBLHOTO 00YUEHUSY;

- [Tucemo JlemapramMeHTa TOCYJapCTBEHHOW TOMUTUKH B cdepe

obOmero oOpazoBanust MuHHCTEpCTBa  TpocBemieHus  Poccuiickoi

®deneparuu ot 26.02.2021 Ne 03-205

«MeToanveckue PpEeKOMEHIAIMK IO  OOECIEYEHUI0 BO3MOXKHOCTH

OCBOEHUSI 00pa30BaTEIbHBIX MporpamMm oOydaromumucs 5-11 kmaccoB no

UHJUBU1YaJTbHOMY y4eOHOMY IUIaHY».

AKTYyaJIbHOCTh 1 HOBU3HA MPOTPAMMBI

«CKBO3HBIE» TEXHOJIOTUU HU(PPOBOI 3KOHOMUKHU Poccuiickoit @enepanuun

- 3TO MEPCNEKTUBHBIE TEXHOJIOTUHU, PAJAUKAIBHO MEHSIONIUE CUTYalMI0 HA

CYIIECTBYIONIMUX PBIHKAX WJIM CHOCOOCTBYIoNHE (HOPMHUPOBAHUIO HOBBIX

PBIHKOB. BpIIEnsS0OT 9 TEXHOJIOruH, Cpeaud KOTOPBIX HNPUCYTCTBYIOT

TEXHOJIOTHH MCKYCCTBEHHOT'0 MHTEIIeKTa (nanee - MN).
KBanuduumpoBanHble 1 KOMIETEHTHBIE KaJIphl SIBJISIOTCS OCHOBOW JJISI Pa3BUTHS
CTpaHbl M  KIIOYEBBIX OTpaciied MpPOU3BOACTBA, MO3BOJSSA  SKOHOMHKE
aJanTHPOBATbCS K TMOSIBICHHUIO NEPENOBBIX TEXHOJIOTHUM, CBA3aHHbIX ¢ HI.



OKkoHOMUKa, ocHoBaHHas Ha WU, TpeOyeT HOBOro moaxoaa K HalUMOHAIbHOU
cuctemMe 00pa3oBaHMsl, BKIIIOYAs CIOCOOBI MPeIOCTaBICHUS 3HaHUM B oOnactu M1
Oojiee IIMPOKOM ayIUTOpPUHU, HE UMEKIIEH TEXHHUYECKOro 00pa3oBaHus,
COLIMAIBHBIX M TEXHUYECKUX HABBIKOB I NpuMeHeHus MU B peanpHON XKHU3HU.
OpHako, ecnu TeXHUYECKOE M coluanbHoe noHumanue MU Oyaer orpaHuyeHo
TOJIKO KPYIHBIMH OpraHU3alUsIMH, TEXHOJOTHYECKMMH KOMIIAHMSMHU, HAYYHO-
UCCJEeI0BATEIbCKUMH WHCTUTYTAMH U BBICIIMMU Y4YEOHBIMHU 3aBECHHUSIMH, TO
o0t ypoBeHb 3HaHUM W noHUMaHus cytd WU ocranercs HU3KHM, MO3TOMY
CYILIECTBYET OCTpasi HEOOXOIUMOCTh B TOM, YTOOBI 00y4aTh IMIKOJILHUKOB OCHOBaM
Nn.

[Iporpamma mnpeaycMarpuBaeT (OpMUpPOBAHUE Yy YydyalIUXCsl MOTHBAIUU,
YCTOMYMBBIX YMEHUW, OBJIAJECHUE HHCTPYMEHTAPUEM I PELIEHUS COLMAIBHO
3HAYMMBIX 33/1a4 B PEAJIbHON KU3HU.

OCHOBHOM MOJXOJT - MPAKTUKO-OPUEHTUPOBAHHOE OOy4eHHE, HE Tpedyrolee
CIEUHUAIBHON OATOTOBKH, YTO MO3BOJISET MO3HAKOMUTH YYAIIMXCS CO CIOKHBIM
npenmerom MU B unTepecHoit popme.

JlanHas nporpamMMa «TeXHOJIOTMM HCKYCCTBEHHOIO HWHTEIUIEKTA IS
KQXJ0r0» SIBJISIETCS CTApTOBBIM YpPOBHEM, [JIsi KOTOPOTO He Tpebdyercs
CHenuanbHOW MOATOTOBKHU. /[ mepexoja Ha CleIyoIHi ypOBEHb HEOOXOAUMO
YCHEITHOE OCBOEHUE MTPOTPAMMBL.

[Iporpamma opuenTupoBana Ha yyamuxcs 10 kimacca, umeromux 0a30BbIN
ypoBeHb BiageHus UKT.
KonndectBo yueOHBIX YacoB 1o mporpamme: 34 akaJeMHUYEeCKHUX yaca.
JITUTEeTbHOCTh U KOJIMYECTBO 3aHATUN - 1 pa3 B Hemenmto (1 akameMuueckuii yac
paBeH 40 MunyTtam). CocTaB TpynIbl 00Y4YaOIIUXCS - TOCTOSTHHBIM.
Lenb: dbopmupoBanue y ywamuxcs mnoHumanus WU, conuanbHONW 3HAYUMOCTH
BHenpenus MU, atakxke yCTOMYMBBIX YMEHUH, HEOOXOAUMBIX JJ1si paboThl ¢ M.
3amaun:
OO6yuarormiue:
MOJIyYEHHE 3HAaHUM 0 TexHoyorusax 1UU;
3HaKOMCTBO ¢ uHCTpyMeHTapueM MU u hopmupoBanue ymeHuit paboThl ¢ HUM;
- CO3/1aHUE 3HAYMMBIX PEIIEHUNA COLMAIBHOIO XapaKTepa C MOMOIIBIO
texHonoru NH.Pa3suBaromue:
MIPUBUBATH UHTEPEC K TEXHUYECKUM 3HAHUSIM;
pa3BUBATH y 00yJaronuxcsi TEXHUYECKOE MBIIICHNE, N300peTaTeIbHOCTD,
o0pa3HOe MITPOCTPAHCTBEHHOE MBINIJICHUE;
dbopMupoBaTH yUeOHYIO MOTHBAITUIO U MOTHBAIUIO K TBOPYECKOMY TTOUCKY;
pa3BUBATH BOJIIO, TEPIIEHUE, CAMOKOHTPOJIb, BHUMAHUE, NaMsATh, (DaHTa3UIO;
- pa3BUBaTh CIIOCOOHOCTH OCO3HAHHO CTaBHUTh Tepes COOO0W KOHKPETHBIC
3a/1auu MJ00MBATHCS UX BBHITTOJIHCHUS;
CTUMYJIMPOBATh TMO3HABATEIbHYI0 AKTUBHOCTh OOYYaIOIIMXCS TOCPEICTBOM
BKJIFOUEHUSI MX BPA3JMNYHBIC BUJbl KOHKYPCHOMU JESITEIBHOCTH;
dbopMupOBaTh KIIOUEBbIE KOMIIETEHIIMU oOyyJaromuxca. BocnutarenbHble:
BOCIUTHIBATH JUCUUIUIMHUPOBAHHOCTD, OTBETCTBEHHOCTh, CAMOOPTaHU3ALUIO;
- dbopMupoBaTh YYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIY;
CrocoOCTBOBATh PACKPBITUIO BHYTPEHHETO MUPA O0YyUAIOIIUXCS;



- (opmupoBath HOBaTOPCKOE OTHOIIICHUE KO BCEM
KU3ZHEICATEILHOCTH YEIOBEKA;
- BOCIHTHIBATh CaMOCTOATEIBHOCTh B MNPHOOPETEHUU JIOMOTHUTEIBHBIX

3HAHUM U YMGHHfI, BOCIIUTBIBATL YYBCTBO IIAaTPHUOTU3MA, I'PAKIAAHCTBCHHOCTH,

chepam

TOPIOCTH 32 NOCTUKEHUS OTEYECTBEHHON HAYKU U TEXHUKH.
1. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA KYPCA

PGSYHBTaTI/IBHOCTB U CHOCOOBI OLICHKN IIpOorpaMMbl IIOCTPOCHBI Ha OCHOBC

KOMITETEHTHOCTHOTO ITOX0/1a.
OO6yuaronuecs OyayT 3HATh:
- TIEPCIEKTUBHBIC TCHACHIIMH B Cepe TEXHOJIOTHIA,

- BO3MOXHOCTHU uUcnoab3oBanus MU B TPCX OCHOBHLIX NPECAMCTHBIX 06J'IaCT$[X;

- OCHOBHBIC OJTallbl pCain3allin IIPOCKTA I/H/I,

MaTCMaTH4YCCKUC

METO/IbI,

MalIMHHOM 00Y4YeHUH;
- 0 BO3MOXHOCTSIX HCHOJb30BaHus TexHonorut WM mis  pemenus
colMalibHbIX Mpobaem. O0yyaroniuecs: OyayT yMeTh:

- pabotath  C

JaHHBIMHU C

HCIIOJIb3YyCMbIC B

IIOMOIIIBIO

uHCTpyMeHTOB Python; ucnonb3oBaTth meron k-

OMMKaNIIINX COCEICH;
UCIIOJIb30BaTh OCHOBHBIE PyHKIIMU 6ubmuoTexkn OpenCV,
UCIIOJIb30BaTh METOJbBI W aJITOPUTMbI, HUcHoJib3yemble B NLP,

HarpuMep, MEIIOK CJIOB,cTaTucThdeckas mepa TF-I1DF.
Taxxe mporpamMmoi MpeaycMOTpeHa padora

Hal IIPOCKTaMMU. KpI/ITepI/II/I OICHUBAHUA
ITPOCKTOB
OuenunBaemblii HenxocrarouHblii Cpennuii ypoBeHb Bricokmii ypoBeHb
pe3yJibTaT YPOBEHb
OOmbsicHeHue TOro, Kak  (OOydaromyecs He OoOyuarommuecst Ooyuaromuecs
KOMITBIOTEp BUJIUT CIIOCOOHBI ONKCAaTh, KAK  |CIOCOOHBI OMHCATh, KaK |CITOCOOHBI OMUCATH,
N300paXKeHUS KOMITBIOTEPHI KOMITHIOTEPHI KaK KOMITbIOTEPHI
AHATU3UPYIOT AHATU3UPYIOT AHATU3UPYIOT
n300pakeHus M300pakeHUsIC n300pakeHus0e3
MIOMOLIBIO MIOMOIIH
npenoaaBartens PEnoaaBaTens
OOmBsicHeHue TOro, kKak  [O0yuaromyecs He OO0y4aromuecs OO0yuaromuecs
paboTtaer cBepTKa CIIOCOOHBI BBIIOJIHATh CHOCOOHBIBBITIONHATE  [CIIOCOOHBI
OIlepaIiy CBEPTKU orepanuu BBIMOJIHSATD
CBEPTKH C orepaluu
IOMOIIBIO CBEpTKH 0e3
penoaaBaTess TIOMOIIH
npenoaaBaren
s
OmnuncaHue Toro, Kak OOyJaromuecs: He OO0y4aromuecs OO6yuaromuecs
paboTaer CBepTOYHAS  |CIIOCOOHBI OMUCATh, KAK  |CMIOCOOHBIOMHCATS, CIOCOOHBIONHCATS,
HelpOHHAas! CeTh paboraer CNN Kak paboraer Kak paboraer
(CNN) CBEpPTOYHAs HEHPOHHAs |CBEpTOYHAS

CCTHC ITOMOIIIBIO
[IpernoaaBaTcis

HEWpOoHHAsI ceTh0e3
HIOMOIIIN
npernoaBaTens




Onucanue Toro, Kaxk OOyuaroruecs: He OO0yuarormuecs OO6yuaronuecs
paboTaer MeToz CIOCOOHBI OIMKCATh, KAK  [CIIOCOOHBIONKCATD, CITOCOOHBI OIUCATh,
OTOPHBIX BEKTOPOB paboraer SVM kak paboraer SVM c Kak paboraer SVM6e3
(SVM) MTOMOIIIBIO TTOMOIIIN
npenoaaBartens npenojaBartens
[lepeuncienue OOyuaroruecs: He OO0yuaromuecs OO0yuaroruecs
BapHaHTOB CIIOCOOHBI COCTaBUTh CIOCOOHBICOCTABUTH CIIOCOOHEI
HCTIOJIb30BAHHS CIIMCOK BapHAHTOB CITUCOK COCTaBHTD CITHCOK
KOMITBIOTEPHOTO UCIIONIb30BAHUS BapHaHTOB BapUaHTOB
3peHus KOMITBEOTEPHOTO 3pEHUS  [MCIIOIE30BAHUS UCIIOJIb30BaHUS
KOMITBIOTEPHOTO 3pEHHUSL, [KOMIIBIOTEPHOTO
PacCMOTPEHHBIX Ha 3peHus 6e3MoMoIIu
3aHATHU penojaBaTens
Hagbixu Henocrarounas 'YBEpEHHOCTH BO 'YBEpEHHOCTH BO
KOMMYHUKAIIMU U YBEPEHHOCTh, BpeMsl BHICTYIUICHHUS,  [BpeMs
Mpe3eHTalnu apryMEHTAIMsI MO3MIINH, (XOPOIIUICTHIb BBICTYILICHHUS,
BU3yalM3alis BO BpeMs [pedd, OTJIUYHBIN CTHITb
BBICTYTUICHUS apryMEHTHPOBAaHHOCTh  (PEYH, BBHICOKAs
1 yOeIUTEIBHOCTb. yOEIUTEIBbHOCTh U
XopoliasBu3yasin3anus [apryMeHTHPOBAHHOCTb.
KauecTBennas
BU3YaJU3aIHUs

2. COHEPXAHUE ITPOIT'PAMMBI KYPCA
HckyccTBeHHBIN MHTE/UIEKT U HOBBIe TexHomoruu (1 ac).

Hcropuss Mukpocxem, HOCTHKEHHS B chepe BBIUUCIUTEIBHOW MOIIHOCTH.
3HaKOMCTBO C HOBBIMH TeXHOJOrusiMu: 5G, KBaHTOBBIE BBIUMCICHHUS H
OCCIUIOTHBIE ~ aBTOMOOWJIM. 3HAYUMOCTh OOyYEHHS TI0  HAaMpaBJICHUSAM
HckyccTBEeHHOTO MHTEIIEKTa, 0030p MpOrpaMMBbl

«TexHoJIOruM MCKYCCTBEHHOTO HHTEJUIEKTa IS Ka)KI0roy.
ncroiabp3oBanus M B moBceTHEBHOM KU3HU.

3HAaKOMCTBO C TeXHOJIOrusIMH VckyccTBeHHOro MHTEUIEeKTa (2 yaca)

3HaAKOMCTBO C TpeMsi OCHOBHBIMHU IpeaMEeTHBIMU obJacTsamu MU depes urpsr
C UCIOJb30BaHMEM HCKycCTBeHHOro wunremnekra (M), B ToMm uucie c¢
IPUMEHECHHEM JPOHOB M C HCIIOJb30BaHUEM BeO-TpriiokeHUU. ['eHeparus wuuei
00 ucnoyb3oBanusa MU B cBoel XKU3HMU.

N3yueHue MOHATHH, CBSA3aHHBIX C IMOTEHUHAJIbHBIM HCTONb30BaHMeM WU
noMa u B mkoze. [Ipumepsl ncnons3oBanuss MM B ymHBIX noMax M roponax.
[IpoextHOE 3amanue: MpUayMaTh KOHUECHIUKD YMHOI'O JIOMa W MPE3EHTOBATh €€,
WCIIOB3Ys IpriiokeHne Ha ocHoBe M. OOCyxneHrne mpuMepoB HCIIOIb30BaHUS
NN noma m B mkoe.

[Togxompl K  pemICHUIO  COIMANBHBIX  mpobieM.  Mcmomp3oBaHwme
McKyCCTBEHHOT'O MHTEIICKTA IS PEIICHUS COLHMAaIbHBIX Mpobiem obimiectBa (3
yaca).

[TornMaHue CI0KHOCTH COMMANBHBIX MPo0aeM. OCMBICIICHHE TTOHATHS TOYKH
BO3JIeHCTBUS Ha cucTeMbl. CIIOCOOHOCTh ONPEACIHTh, TI€ YMECTHO HPHMEHHUTH
peuienusi, cBsizanHble ¢ M. OCHOBBI BU3yalu3alluM CUCTEM W BBISIBICHUE TOUYKHU
BO3JIeCTBUA Ha cuctemy. [IpoekTHOE 3a/1aHre: COCTABICHUE KAPThl CUCTEMBI.

UcnonwzoBanue WUW gns pemieHuss colMalbHBIX MOpoOieM  0OOIIecTBa.
HUccnenoBanne Bo3MokHOcTeW BimsgHua M Ha Hame o0O0IIecTBo, CIIOCOOOB
rucnonb3oBanus UM s pemeHus CONMAIbHBIX MPOOJIEM WM IS JTOCTHXKCHUS

[Tpumepsl



Leneit B 001acTH yCTOMYHUBOTO pa3BUTHS.

[IpoexTHOE 3aganue: MpeAcTaBUThL Oyayiiee padboTel B mupe WU,

OOcyxaeHue STUYECKUX BOIPOCOB, cBsA3aHHBIX ¢ WU  (Hanpumep,
KOH(PUAEHIIUATBHOCTh, HEOOBEKTUBHOCTh, aoctyn K WMW). Ilonumanue Ttoro,
KaKWe COLMAJIbHBIC TOCIEICTBUS MOTYT BO3HMKHYTH NpH ucnojb3oBanuu NMU.
Hampumep, ¢ TOuYkM 3peHUS 3aHATOCTH, OTHUKHU, KOH(PUACHIMATBHOCTH,
HEPaBEHCTBA, COIMAIbHON UHTErpallui U HEOOBEKTUBHOCTH.

Dranbl peaau3aluy npoekTta B oonactu MckyccrBenHoro unreuiekra (1 gac)

[IpenBapurenbHas oneHKa MPoOJIEM C UCIIOJIB30BAHUEM CLICHAPUEB MTPUMEPOB
JUISL UCCNeIOBaHUSI TPOOJIEMHBIX cuTyaluid. OmnucaHue JTanoB peaau3aluu
npoekta B obnactu MU. Kparkoe onucanue mpoiiecca mpeaBapuTeIbHON OLICHKU
npobneM. OOCyXJeHHE MOTEHIIMATbHBIX BBITOJ] U PHUCKOB (TEXHOJOTHYECKUX,
COIMAIBHBIX, dTUUECKUX) MpU ucnosibzoBanuu MU st pemenus: mpoOieMsbl.

BBenenne B Maremarnueckue MeTobI (3 yaca)

3HaKOMCTBO C TpadukamMu, YrjioBbIM KO3QPUIMEHTOM U (GYHKUUIMH; C
BEPOSITHOCTBIO M CTAaTUCTUKOW; C BekropamMu u matpuriamMu. OCHOBHBIC
MaTeMaTH4YeCKUe TIOHSATHSA, CBsA3aHHble ¢ moHatusamMu WU, 3HakoMcTBO ¢
MaTeMaTHYeCKUMH METOJIaMH, HCIOJIb3yEeMbIMU TPU MAIIMHHOM OOYYCHUHU.
[IpumMeHeHne MaTeMaTHUYECKUX METOOB sl aHATIM3a M CPaBHEHUS PE3YJIbTaTOB.

[Tonyuenue u aHaau3 AaHHBIX (2 4ac).

[ToBepXxHOCTHOE W3y4YEHUE [JIaHHBIX CPEACTBAMH BHU3yaIU3allUUd |
IPOBEPKOM HAa aHOMAJIMK U 3aKOHOMEpHOCTHU. [lonmyueHue NaHHBIX Ha OCHOBE
aHaiM3a BApUAHTOB Pa3BUTHUS CUTyalud. Bo3mMoskHbIE cITOCOOBI cOOpa JaHHBIX.
Buszyanuzamuss ~ nmanHeix. Otuka  uw MM:  ob6cyxkaeHue  BOINPOCOB
KOH(UEHIINATFHOCTH, CBSI3aHHBIX C IMOJTYyYEHUEM JaHHBIX.

MonaenupoBaHue AaHHBIX (2 yaca).

Anroput™m nepeBa pemieHui. IlpuHiunm pa®oThl JEPEBHEB PEIICHHIM.
Kinaccubukanuys pykomUCHBIX HM300pakeHud. bomabpmme  gaHHBIE, WX
npenBaputenbHas oOpaborka/ounctka ans WU, Cozganme  dusmdeckoit
«vognenu My, cmiocoOHo# KitaccupuimpoBaTh H300paKeHHUS.

Hetipocern (2 gac).

Vnpaxuenue: Helipocetn denoBeka 3HaHME NPHUHIUMIIOB PadOTHI
HelipoceTed. Onucanue MOHATUS HelpoceTu. M3MeHeHue HelpoceTH B IENsX
MOBBIIIEHUSI TOYHOCTH.

OcHoBbl Python mist ananmsa nu 00paboTKu TaHHBIX (8 4acoB).

3HaKOMCTBO ¢ s3bIkOM TmporpammupoBanus Python. Co3nanue wu
UCTIONb30BaHUe TepeMeHHbIX B Python. IIpeoOpa3oBaHue THIIOB JIaHHBIX.
Hcnonp3oBaHue CIHUCKOB ISl XPaHEHHUS W WCIIONB30BaHUS NaHHBIX B Python.
Manunynsuun  co crnuckamu. Jupyter Notebook: oOcyxneHne OCHOBHBIX
KoMaHJ[ ¥ noustuii Python.

OCHOBHBIC CHHTaKCHYIECKUE KOHCTPYKITHH si3bika Python.

bazoBeie onepanuu ¢ maccuBamu NUMPY Hcmonb3oBanue Python s
0azoBoro aHanuza u o0O0paboTku nAaHHbIX. [Ipumenenue Python ans
BBITIOJIHEHUS 0a30BOT0 aHaiu3a U 00paboTku AaHHBIX. Python nns craructuku.
BepositHocts B anroputmax MU. Knaccudukanus, perpeccus M KiacTEpHBIM
aHanu3. Mcnonp3oBanue cnuckoB Python mis 6a30BBIX MOHSTHH CTaTUCTHUKH



(MOMCK CpelHero 3HayeHus, CTaHJApPTHOI'O0 OTKJIOHEHUS W T.1.). BapuaHThI
HCIIOJIb30BaHUSl AJITOPUTMOB KJIACCHU(PUKALMHM, PErpeccud W KIACTEPHOTO
aHaJIA3a.

Komnwroreproe 3penue (3 yaca).

BapuanTel HCHOJIB30BaHMS KOMIIBIOTEPHOTO 3peHus. MeTox OmOpHBIX
BEKTOpOB. Pazimunsie anroputmel M, cBs3aHHbIE ¢ KOMIIBIOTEPHBIM 3PEHUEM.
Ananu3 u300pa’keHUi KOMIIBIOTEPOM M MPEACTABICHUE WX B BUIEC MaTpPHULIBIL.
Onuncanue  pa3MYHBIX  AJrOPUTMOB KOMIBIOTEPHOTO  3pE€HUA U
MIOTEHIMAJIBHBIX BAapUAaHTOB WX HCHOJb30BaHUs. OnucaHue CBEPTOYHOU
HelpoceTn. llepeuncieHne BapUAaHTOB HCMOJIB30BaHUSA KOMIIBIOTEPHOIO
3peHHUsL.

O0OpaboTKa ecTecTBEeHHOTO s3bIKa (3 yaca).

Bapuantel ucnonszoBanus NLP. O6paborka nanueix NLP. IMonumanue
anroputMoB, npumeHsieMbix B NLP. Pasnuiia Mexay ecTecTBEHHBIM W
dbopmanbHBIM si3pIKOM. Onricanue 3TanoB o0paboTku gaHHbIX B NLP. MeTobt
U aJIroputMmsl, npuMensiemble B NLP, nanmpumep, memok cioB. BapuaHTbl
ucrnoab3oBanus NLP.

Pa3pabotka pemieHus i MPOSKTHOTo Keiica. 3amura keica (3 yaca).

Bri6op keiica, conepkaliero colyalibHyo npodieMy, U pa3paboTKa ujieu
pemienuss ¢ nomombio WU, PaszpaboTrka mnpoToTuna ¢ OpUMEHEHUEM
IIOJIyYCHHBIX 3HAHUMU.

3amnura peleHui MIPOEKTHOTO keiica.(l1yac)



3. TEMATHYECKOE INIAHUPOBAHUE KYPCA «MICKYCCTBEHHBIM UHTEJIJIEKT»

B 10 KJIACCE
No Tembl 4achl
BCETO  [TEOPHS |[IPAKTHKA

1 VcKyCCTBEHHBIN MHTEIICKT M HOBBIC TEXHOJIOTHH 1 1 0
2 3HAKOMCTBO C TEXHOJOTUSMU VICKyCCTBEHHOTO MHTEIUICKTA 5 L L
3 [ToaX0/IbI K PEIICHHUIO COITUATBHBIX MTPOOIIEM.

Hcnonb3oBanue MICKyCCTBEHHOIO MHTEIUIEKTA JIst 3 1 2

pelIeHNs COLMANIbHBIX IPpo0JIeM 00111ecTBa
4 Oransl peanu3anuu npoekra B odnactu MckyccTBeHHOTO 1 1 0

WHTEIUIEKTa
5 BBenenue B MaTeMaTHUECKHE METO LI 3 1 2
6 [ToyueHue v aHaIM3 JAHHBIX 2 1 1
7 MopenupoBaHue JaHHBIX 2 1 1
8 Heiipocetn 2 1 1
9 OcnoBbl Python st ananmn3a u 06pabOTKH JaHHBIX 8 1 7
10  [KommbroTepHOE 3peHHe 3 1 2
11  |OGpaboTKa ecTeCTBEHHOTO SI3bIKa 3 1 2
12 |Pa3paboTka pemeHus s Keiica 3 1 2
13 [Bammra pemeHui keiica 1 0 1

NTOI'O 34 12 22




[NPMJIOXEHUE. .
KOMIIJIEKC OPTTAHU3ALIMOHHO-ITEAAI'OI'MYECKUX YCIIOBU
1. DOPMA JAEATEJIBHOCTU YUAIIIMXCA B PAMKAX YYEBHOI'O MOAYJIA

Ne Tema 3ansiTUsA JlesiTeJIbHOCTD

1 Monyinb 1. UcKycCTBEHHBIH MHTEIJIEKT U HOBBbIE TEXHOJIOTHH Y3

2 Monynbs 2. Tema 2.1 Ilpeamernsie oomactu U Y3

3 Moy 2.Tema 2.2 Texuonoruu MU B roponax u romax v3, 1P

4 Monyns 3. Tema 3.1 [ToHsiTHe cCOnMaNBEHON TPOOIEMBI. v3, 1P
[loTentman MU niis penieHns counaabHbIX MpoOaeM

3) Monyne 3. Tema 3.2 Onbit npumenenust U st pemenust V3
COLIMATIBHBIX MPOOIEM

6 Monyns 3. Tema 3.2 Onbit npumenenust U st pemenus V3
COLIMATIBHBIX MPOOIEM

7 Monyis 3. Tema 3.3 Dtuka npumenennst M1 V3, ITP

8 Momyns 4. DTansl peain3auy IpoeKTa B 00mactu V3
cKyCcCTBEHHOTO MHTEIUIEKTA

9 Monyns 5. BBenenue B MaTeMaTUueCKHe METOIbI V3

10 Monyns 5. BBenenue B MaTeMaTHYeCKUe METOIbI V3,IIP

11 Monyns 6. [TonydeHue u aHaIu3 TaHHBIX V3

12 Monyns 7. MoaenupoBaHue JaHHBIX V3, I1P

13 Monyns 8. HelipoceTun V3

14 Monayne 9. Tema 9.1 Beenenue B Python V3

15 Monayns 9. Tema 9.1 Beenenue B Python V3

16 Monyns 9. Tema 9.2 @yHKUNH, TAKETHI U YIIPABICHUE V3
noTokamu B Python

17 Monyns 9. Tema 9.2 OyHKUNH, TAKETHI U YIIPABICHUE V3, [1P
noTokamu B Python

18 Monyns 9. Tema 9.3 NumPy V3

19 Monaynb 9. Tema 9.3 NumPy V3,I1P

20 Monaynb 9. Tema 9.4 Jlanubie V3

21 Monayne 9. Tema 9.4 Jlanubie V3

22 Monaynb 9. Tema 9.4 Jlanubie V3

23 Monaynb 9. Tema 9.4 Jlanubie V3, ITP

24 Moyns 10. KomnberotepHoe 3peHue V3

25 Moyns 10. KomnberotepHoe 3peHue V3

26 Moyns 10. KomnbrotepHoe 3peHue V3

27 Moyns 10. KomnberotepHoe 3peHue V3, I1P

28 Mosynb 11. O6paboTka eCTeCTBEHHOTO sI3bIKa V3

29 Moynb 11. O6paboTka eCTeCTBEHHOTO SI3bIKa Y3

30 Moynb 11. O6paboTka eCTeCTBEHHOTO SI3bIKa Y3

31 Moynb 11. O6paboTka eCTeCTBEHHOTO SI3bIKa V3,IIP

32 Moynb 12. PazpabGoTka perieHus aj1st IpoeKTHOTo Keica Y3,UI1




33 Monynb 12. PazpaboTka perieHus sl MPOSKTHOTO Kelica V3,UIl

34 Monynb 12. PazpaboTka perieHus 1j1si MPOSKTHOTO Kelica V3,UII
3amura peneHui IpOeKTHOTO Kekca

Kanennapusiii yaeOHBIN TpaduK 3ar0IHEH ¢ TOMOIIBIO YCIOBHBIX 0003HAUYEHUIA:

- V3 - yueOHbIC 3aHATHS;

- [1P - npoekTHas pabdoTa (paboTa HaJl MPOEKTaMu);

- HNII - uTOroBBIN IPOEKT

2. YCJIOBUA PEAJIM3 AN [TPOI'PAMMBI

MatepuanbHO-TEXHUUYECKOE 00eCTIeYeHUE TPOIPaMMBI:

- MepCOHANTBHBIE KOMIBIOTEPHI (HA KaXKJ0TO 00YUYaIOIIEerocs) OCHAIIICHHBIE BEIXOJIOM B
WNHtepHerT;

- LEHTPAIbHBIN KOMIIBIOTEP, COACPKAIINI Ha )KECTKUX JUCKAX BCE U3Yy4aEMOE
MIPOrpaMMHOE O00ECTIeUeHHE;

- Python 3.7

3. ®OPMbI ATTECTALIN

JIJ1 KOHTPOJISl U CAMOKOHTPOJIS 32 3 (HEKTUBHOCTHIO 00YUEHUS IPUMEHSIOTCS METObI:

- Mpe/IBapUTeNIbHbIE (AHKETUPOBAHUE, IUAarHOCTHKA, HAOII0IEHNE, OTIPOC);

- Tekymue (HaboIeHne, BeIeHUe TaOIUIIbl PE3YIbTaTOB);

- TeMaTH4ecKHe (KOHTPOJIbHBIE BOIIPOCHI, TECTHI, IPOMEKYTOUHbIE 3aaHU);

- WUTOTOBBIE (TIPOEKT).

Jlna ¢pukcanuy oO6pa3zoBaTeNIbHBIX PE3Y/IbTATOB B paMKaX Kypca UCIOJb3YOTCS:

- nopTdosno paboT yJammxcs;

- OT3bIBbI OOYJAIOIINXCS IO UTOTaM 3aHIATUN U UTOraM 00ydeHusl.

@DopMBbI IPEIbABICHUS U AEMOHCTPALUU 00pa30BaTeIbHBIX PE3yIbTAaTOB:

- UTOrOBasi KOH(PEPEHIUS - 3aIUTa MPOEKTOB.

@®opMBbI IO/IBE/ICHUS] UTOTOB pPeaanu3allii MporpaMMbl

- negarorunyeckoe HaOIIoAcHHUE;

- MeJarornyecKuil aHaau3 BBIMOJIHEHHS 00yJaloUMUCs y4eOHbIX 3a/IJaHUl;

- 3alUTa MPOEKTOB;

- AKTUBHOCTH OOYYarOIIMXCS Ha 3aHATHSIX U T.I1.

4. OLEHOYHBIE MATEPUAJIbI

OneHnBaHuE Pa3BUTUS YYAIIUXCS TPOBOJUTCS HA OCHOBE CJIEIYIOIIETO MepeyuHs
KOMIIETEHIIUH:

TexHuueckue:

MIPOrpaMMUPOBAHKE U HAMCAHKUE KOJa aHallu3 U 00paboTKa TaHHBIX KOMIIBIOTEPHOE 3pEHUE
QITOPUTMUYECKOE U BBIUUCIUTEIHHOE MBIIUICHHE THUECKUE aCIeKThI MpH padote ¢ 1.
I'ubkue:

KPUTHYECKOE MBIIIJICHUE U PelICHUE 3a/1a4 MPOSKTUPOBAHUE CHCTEM U CO3/IaHUE PEUICHHIA
pabota B komaHae U 3PpPeKTHBHAST KOMMYHUKALIUS TPE3CHTALNS TPOEKTa C TOYKU 3PCHUS
COILIMAJILHOTO BO3/ICUCTBUS.



YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA
JI.JI.bocosa, A.}O.bocosa Cpennsis mkona.10-11 knacc. ba3oBblii ypoBeHb.

1. WNudopmaruka. 10 xmacc. ba3ossriii yposens: yueOnuk / JI.JI.bocosa, A.}O.bocoga. -
M.:BMHOM. JlaGopaTtopus 3nanui, 2016.

2. WNudopmaruka. 11 xmacc. ba3ossrii yposens: yueOnuk / JI.JI.bocosa, A.}O.bocoga. -
M.:BMHOM. JlaGopaTtopus 3nanui, 2017.

3. WNudopmaruka. [lpumepnas padouas nporpamma. 10-11 kmacca. ba3oBslii ypoBeHb:
yuebHo-MeToandeckoe nmocooue. - M.:BUHOM. Jlabopatopwust 3Hanuii, 2016.

4. Marepwuansl aBTopckoit mactepckoit JI.JI.bocosa -metodist.lbz.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://metodist.Ibz.ru

http://ipkps.bsu.edu.ru/source/metod_sluzva/dist_inform.asp
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
ITPOIIECCA

YUYEBHOE OBOPYJIOBAHUE

ArnmnapaTHbI€ CpeICTBa

[TepcoHanbHBIN KOMITBIOTEP - paboyee MECTO YUUTEIS U yUAITUXCSI
HNHTepakTuBHAS JOCKA WIIM MYJIbTUMEIUATIPOEKTOP U DKPaH

[IpunTep (J1a3epHBbIi)

YcTpoiicTBa BhIBOJA 3BYKOBOW MHGOpMAIUH (HAyIIHUKU, KOJIOHKH, MUKPO(]OH)
YcerpoiicTBa 11 pydyHOTO BBOJIa TEKCTOBOM MH(MOPMAITUK Y MAaHUITYJIMPOBAHMS
KpaHHBIMH 00bEeKTaMU (KJIaBUATypa U MBIIIIh)

Ckanep

Buemrauit HakonuTens nHGopMaiu (Wiu (HIII-TTaMSITh)

[IporpamMmHbI€ cpencTBa

OnepanoHHas cucTema.

daioBeIid MEHEKED (B COCTABE OTIEPAIIMOHHON CUCTEMBI HIIH JIp. ).
AHTHUBHUpYCHas Iporpamma.

[Iporpamma-apxuBaTop.

WuTerpupoBanHoe o(hucHOE MPUIIOKEHNE, BKIIOYAIOIIee TEKCTOBBIA PelakTop,
PacTpOBBIi U BEKTOPHBIN rpaduueckue pelakTophl, MporpaMmy pa3pabOoTKH NMPE3eHTAUN U
AJIEKTPOHHBIE TAOIUIIBL.

Nog R wNE

oo E

10.  Cucrema ONTHYECKOTO PaclO3HABaHUsS TEKCTA.

11.  IIporpammsbl pa3paOOTKH aHUMAIIUH

12. MynsTuMeaua-npourpbiBaTeib (BXOAUT B COCTAB OMEPAIIMOHHBIX CUCTEM WIIH JIp).
14.  3BykoBOIi penakTop.

15.  Cucrema nporpammupoBanus [lackans.

16.  Ilo4TOBBIH KIMEHT (BXOJIUT B COCTAB OMEPAIIMOHHBIX CUCTEM HJIH JIp.).

17.  Bpaysep (BXOAUT B COCTAB ONEPALIMOHHBIX CUCTEM WM Jp.).

18.  Komnekuus nudpoBsix 00pa30BaTENbHBIX PECYPCOB MO PA3IMUHBIM YU€OHBIM MpeAMeTam
19. KommiekTsl Npe3eHTallMOHHBIX CIIAiiIOB 10 BCEM pa3fiesiaM KypcoB

20.  IleuaTHble MOCOOHS

[makaTsr:

1. Opranuzanus pabodyero Mecta U TEXHUKU 0€3011aCHOCTH.

2. ApXHUTEKTypa KOMIIbIOTEPA

3. ApXHUTEKTypa KOMIIbIOTEPHBIX CeTel

4. Hctopust unbopMaTuKu

Cxemsl:

1. I'paduueckuii monp3oBaTeNbCKUil HHTEPQEiic


http://metodist.lbz.ru/
http://ipkps.bsu.edu.ru/source/metod_sluzva/dist_inform.asp

WNudopmanus, apupmeTnka HHPOPMALMOHHBIX ITPOLIECCOB

Bup! nHQOPMAITMOHHBIX PECYPCOB

Bup! nHQOPMAITMOHHBIX MTPOIECCOB

[IpencraBnenne nHGopManuu (IUCKPETU3AIHSA)

MonenupoBanue, GopMamu3aiys, alropuTMHU3AIHA.

OcHoBHbI€ 3Tallbl pa3pabOTKU NpOTpaMm

Cucrembl CUUCIICHHS

Jlornueckue onepanuu

0.  bmok-cxeMbl

11. ANTOPUTMHUYECKNE KOHCTPYKIIUU.

3aHsATHs IPOBOJATCS B OCHOBHOM B (pOpMe KOMOMHUPOBAHUS TEOPETUUECKON YaCTH MaTepHralia
U IPAKTHYECKON pabOThl Ha KOMITbIOTEpE, KOTOpasi HAalpaBJieHa Ha OTPAOOTKY OTJENbHBIX
TEXHOJIOTUYECKUX IPUEMOB U TEOPETUUYECKOTO MaTepHaia.

OBOPYJIOBAHMUE JIUIsI TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX
PABOT, IEMOHCTPAIIUIA

ArrmapaTHbI€ CpEICTBa

[lepcoHanbHBIN KOMIBIOTEP — YHUBEPCAIBHOE YCTPONUCTBO 00pab0TKHU MH(OPMALIMU; OCHOBHAS
KOH(UTypalusi COBpEMEHHOTO KOMITbIOTEpa 00eCTIeYrBaeT yqaleMycs MyJIbTUMeI1a-
BO3MOYHOCTH.

[IpoexTop, moacoeAUMHIEMBII K KOMIBIOTEPY (BUAEOMArHUTO(POHY); TEXHOJIOTHUECKUN AIIEMEHT
HOBOM IPaMOTHOCTH — PaJIMKAJIbHO MOBBIIIAET: YPOBEHb HATJIATHOCTU B pabOTE yUUTENs,
BO3MOXHOCTH JJIsl yJalllUXCsl MPEACTaBIATh Pe3yIbTaThl CBOEH pabOThI BCEMY KIIaccy,

3¢ (GEeKTUBHOCTh OPraHU3aIIMOHHBIX M aIMUHUCTPATUBHBIX BBICTYIIJICHUI.

WuTepakTuBHAs 10CKA — MOBBIIIAET YPOBEHb HATTIIAHOCTH B pa0OTe yUUTENS U yICHHUKA;
KaueCTBEHHO U3MEHSET METOAUKY BEACHUS OTACIBHBIX YPOKOB.

[IpunTep — mo3BoseT pukcupoBaTh HHPOpPMAIHIO HA Oymare.

TenexkoMMyHHKAITMOHHBIN OJIOK, yCTPOMCTBA, 00ECIICUNBAOIINE MTOIKIIOUEHNE K CETH —
obecnieunBaeT paboTy JIOKAJTBLHOM CeTH, NAET TOCTYM K POCCUIICKUM U MUPOBBIM
MH(OPMALMOHHBIM pecypcam, MO3BOJISET BECTU SJIEKTPOHHYIO IEPEIHUCKY.

YcTpoiicTBa BbIBOJA 3ByKOBOM MHGOPMAIIUU — ayJTUOKOJIOHKH U HAYITHUKHU JJIS
WHIUBUAYAIBHON pabOThI CO 3BYKOBOM MH(OpMAIMEH, TPOMKOTOBOPUTENH I 03BYUHNBAHUS
BCEro KJ1acca.

YcTpoiicTBa At pydHOTO BBOJIAa TEKCTOBOM MH(OPMAIIMK ¥ MAaHUITYTMPOBAHUS SKPAHHBIMU
00BEKTaMU — KJIaBUATypa U MbIIIIb.

[IporpamMmMHuble cpencTBa

OnepannoHHas cucTema.

DaitnoBbIA MEHEKED.

AHTHUBUpPYCHAS POrpamma.

[Iporpamma-apxuBarop.

TexcToBBIN penakTop, paCTPOBBIN M BEKTOPHBIN IpaduuecKie PEeAaKTOPHI.

[IporpamMma pa3pabOTKu Mpe3eHTalUH.

VYuebHas cpefa MporpaMMHUpPOBaHHUS.

bpaysep.

ROOo~NoGORrWN
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