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Conep:xxkanue

Lenu 1 3a1auu OCBOEHUSI TUCLUIIINHBI

Mecto mucuumingel B crpykrype OITOIT BO

[Inanupyemsble pe3ynbTaThl 00y4eHMsI 10 AUCLUILIIMHE (MOIYIIIO)

O06beM JUCUMILTUHBL (MOJTYJIs)

CopepxaHue TUCIHUIUIUHBI (MOJTYJIs)

[lepedyenp yqeOHO-METOIMIECKOTO 00ECTICUEHUS 110 TUCIIUITIINHE (MOIYIIIO)
®DOoH/T OIIEHOYHBIX CPEICTB MO AUCHHUIUIUHE (MOIYIIIO)

PecypcHoe oGecrieueHme

[Ipunoxxenne. PoHT OLIEHOYHBIX CPEICTB
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1 HeJII/I H 3a1a491 0CBOCHUA JUCIHUIIIMHBI

enb MUCHMIUIMHBI — TNPHOOPETEHHE CTYACHTAMH TEOPCTUYCCKUX 3HAHWH U
YCTOWYUBBIX HABBIKOB IMPAKTHYECKOW pPabOTBhI CO CPEACTBAMHU M TEXHOJOTHSAMH MAIIMHHOTO
00yUeHUSI.

B 3amaun qUCHUTUIMHBEI BXOIUT MOATOTOBKA CTYIEHTOB B 00JACTH MAITUHHOTO 00Y4YeHUS
n obecriedeHne WX MPO(EeCCHOHANBHBIMU 3HAHUAMHU ISl CHCTEMHOTO IOJAXOJa K CO3/aHUI0
nporpamm riyOOKoro oOydeHust Ha si3bike Python c wucmonb3oBanmem OubmmoTek Keras-
Tensorflow u PyTorch u coBpeMeHHBIX METOJIOB pacapaieIMBaHus AJITOPUTMOB.

2  Mecro pucuuminnel B ctpykrype OIIOIT BO

HMucuunnuHa «MamuHHOe O0Oy4yeHHe W aHalM3 JIaHHBIX» OTHOCHTCA K YacTH
00pa3zoBaTebHON TpOrpamMMbl, (HOPMUPYEMON y4aCTHUKAMH OO0pa3oBaTEIbHBIX OTHOIIECHUH,
ABIsieTCS 00s3aTenbHON mucuuiuHoi o Hampasnenuto 01.03.02 IlpukiamHas mMareMaTHKa U
nHpopmaruka. Jucruruimaa npenogaercs B 6 cemectpe, Ha 3 Kypce. Dopma mpoMeKyTOIHON
aTTecTaluy — 3a4erT.

[lepeueHps AMCUUILINH C yKa3aHUEM PA3/eoB (TeEM), MPEIIIECTBYIOUIUX JUCIIUILTNHE
«[IpuknanHas MareMaTHka U THPOPMATHKA»:

Cemectp JAucnuniamnna Pasznesnl
MaremaTuuecKkuii aHaJIN3 [Ipenensl, HEMPEPHIBHOCTH (DYHKITUHU, BBITYKIOCTH,
pAIbI, CXOAUMOCTD,
1,2 [Tpou3BoIHBIE, YHCIEHHBIE METO bl BHIYMCICHUS

MPOU3BOIHBIX; PYHKIIMU MHOTHX MIEPEMEHHBIX,
YaCcTHbIE MPOU3BOHBIE.

Jluneiinas anrebpa u Martpuiibl ¥ ONpeAeIUTENN, METOIBI UX
aHAJIUTUYECKasi TEOMETPUs | HAXOXKICHHUS, CUCTEMbI JINHEHHBIX ypaBHEHUH,
1,2 COOCTBEHHBIE BEKTOPBI
Bupl ypaBHEeHuUI IPsIMOiA, KpHUBBIE BTOPOTO
nopsiJika
Teopus BeposTHOCTEN U KJIaCCHUYECKasl BEPOSITHOCTh, YCIIOBHAs
MaTeMaTH4eCcKOn BEPOSITHOCTh U HE3aBHCUMOCTh, TeopeMa baiieca u
CTaTUCTUKU OCHOBBI 0alfeCOBCKOTO MOX0/1a, HENPEPHIBHBIE

pacrpeeneHusi, CBepTKa pacipe/iesieHuH,
MaTeMaTHYeCKOe OXKUAAHUE, TUCTICPCHS,
KOBapHalysi, MOMEHTBI BBICIIUX MOPSAKOB,
YCIIOBHOE MAaTeMaTU4YECKOE OKUAHUE U YCIOBHOE
pacnpenencHue.

3 Inanmpyemble pe3yJbTATHI 00yUeHHs IO TUCHHITAHE (MOTLYJTIO)

Ilocne w3yueHHMss AAHHOM JMCLUUIUIMHBI CTYJIEHTBI NPUOOPETAIOT 3HAHWS, YMEHHMS U
BiaJeHUst (HaBBIKM), COOTBETCTBYIOIIME pe3ylbTaTaM OCHOBHOH mpodeccnoHaIbHON
00pa3oBaTeNbHON POTPAMMBI.



dopMupyeMble
KOMIIeTEHIIM U
(K00 u HaumeHo8aHuUe)

HNuaukaropsl
JOCTHKEHHS
KOMIIeTeHI Uil
(k00 U hopmyIUPOsKa)

l'[.nalmpyeMbIe pe3yJabTaThl
oﬁyqe}mﬂ o JTUCHUIIJIMHE

(Moay.110)

VK-1 Cnocoben
OCYUIECTBJIATH ITOUCK,
KPUTHYECKHUM aHAJIN3 U CUHTE3
nHpOpMAIINY, TPUMEHSTD
CUCTEMHBIN NOAXOJ IS
peuieHus MOCTaBJICHHBIX 3a/1a4

YK-1.1.
Ananusupyer
3a/1a4y, BbIIEISIS €€
0a3oBbIe
COCTaBJIAOIINE

3HaTh crieuu(UKy CHCTEMHOTO
noaxoja

3HaTh crienuUKy JOTHYECKIX METOI0B
aHaJIM3a U CUHTE3a

YMeTh NPOBOIUTH AHAIIN3 3a/1a4H,
BBIJCIIATE €¢ 0a30BEIC COCTABIISIONINE U
dbopmMyIMpoBaTh PE3yabTAThI, KOTOPHIE
HEO0OXOMMO JIOCTUTHYTh

YMeTh NpUMEHSATh CUCTEMHBIN MOIXO0/T
JUISl aHAJIA3a U PEUICHUS TOCTaBICHHBIX
3amad

VYK-1.2. Onpenensier
U PaHXXUPYET

Bnagets HaBblkamMu pabOTHI C HAYYHOMH
1 y4eOHOH uTeparypoit

nHpopmanuio,
;Effey;rﬂy}o e Brnaners MeTo1aMu KpUTHUECKOTO
HOCTABICHHOIN aHaJn3a U CHHTe3a HHPOPMAITIH
3a/1a4uu
[1K-1 Cnoco6en coznaBate u | [IK-1.1. Ucnons3yer | 3HaTh Ki1accHYecKUe MaTeMaTUYECKUE
UCCIIeI0BAaTh HOBBIE MaTeMaTH4eCcKue MOJIeNIY, IPUMEHSIEMbIE B
MaTeMaTU4eCKHUe MOJIENU B MOJIENIN B €CTECTBEHHBIX HayKax,
€CTECTBEHHBIX HayKax, €CTECTBEHHBIX IPOMBIIIJICHHOCTH U OU3Hece
IIPOMBIIIJICHHOCTH U OMU3HEce, | HayKax, YMeTh NCnosabp30BaTh MATEMaTHUECKHE

C YUETOM BO3MOKHOCTEH
COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJOTHH,
MPOTPaMMHUPOBAHUS U
KOMIIBIOTEPHOW TEXHUKH

IPOMBINIJICHHOCTH H
OonsHece

MOJIENIH B TPOeCCHOHATBHON
JeSITeITbHOCTH

Brnaners HaBbIKaMu pa3paboOTKH U
HCCJIEIOBaHUS HOBBIX MaTEMAaTHUECKUX
MoOJieJieil B €CTeCTBO3HAHUH,
IIPOMBIIIJICHHOCTH U OU3Hece

[1K-1.2. Uccnenyer
MaTeMaTHYeCKue
MOJIETIH C
MPUMEHEHHEM
UH(GOPMAITMOHHBIX
TEXHOJIOTH,
IPOrPaMMHUPOBAHUS
Y KOMITbIOTEPHOM
TEXHUKH

VYmern co3aaBaTth, HCCIICOOBATH U
AHAJIN3UPOBATD MATCMATUUCCKUC
MOACIIN, IIPUMCHACMBIC B
C€CTCCTBCHHBIX HAYyKaX,
IMPOMBIIIJICHHOCTH U ousHece

Bnanets IMPAKTHYCCKHUM OIILITOM
IMPUMCHCHUA A3bIKOB
[MporpaMMupoOBaHusd U ITIAKECTOB
MMPUKIIAJHBIX ITpOTrpaMM UIA
IMMPOBEACHUA MATEMATUYICCKOTO
MOJCIIMPOBAHUS ITPHU TIOMOIIA
KOMHBIOTepHOI\/’I TCXHHUKHU

[1K-2 Croco0eH ucHoIb30BaTh
COBPEMEHHBIE METO/IbI
pa3paboTKu U peanu3anun
QITOPUTMOB MaTEeMaTUYECKUX
Mozenel Ha 0a3e SI3BIKOB
MIPOrPaMMHUPOBAHISI M TTAKETOB

[IK-2.1. IIpumensier
COBpPEMEHHbIE
METO/Ibl pa3pabOTKH
U peayin3aluu
QITOPUTMOB
MaTeMaTHYECKUX

3HaTb COBPCMCHHBIC METO/IbI
p83pa6OTKI/I U peajindalluu aJiIrOpuTMOB
MaTeMaTHYEeCKUX MOJelIieil Ha Oa3se
SA3BIKOB IPOTPAMMUPOBAHUS U ITAKCTOB
MMPUKIAIHBIX ITPOTrpaMM
MO/JICIIMPOBAHUA




MIPUKIIAHBIX IIPOrpaMM
MOJIEITUPOBAHUS

MoJenei Ha 0ase
A3BIKOB
[IpOrPaMMUPOBAHUS
U TaKEeTOB
IMPUKIAIHBIX
[POTrpaMM JUIst
peleHus 3a1aq
npodeccrnoHaIbHO M
NS TCIIBHOCTH

YMeTb pa3pabareiBaTh U
pEaTM30BbIBATH AJITOPUTMBI
MaTeMaTUYECKUX MOJCIEH Ha Oa3e
SI3BIKOB MPOTPaMMHPOBAHHUS U ITAKETOB
NPUKJIAJHBIX TIPOTrPAMM

MO JICTTUPOBAHUS

BJ'IaIlCTB IMPAKTUYCCKUM OIIBITOM
pa3pabOTKU U peain3aliu aIrOPUTMOB
Ha 0a3e S3bIKOB IPOrPAMMUPOBAHUS U
[IAKETOB IPUKJIAJHBIX IPOrpaMM
MOJCIMPOBAHUSA JJId pCIICHUA 3a1a4
poeCCHOHAIBHOU e TETbHOCTH

[TK-4 Cniocoben
JIEMOHCTPHUPOBATH 0a30BbHIE
3HAHUA MaTEMATUUYCCKUX U

TIK-4.1. O0manaet
0a30BBIMH 3HAHUSIMU
B oOJracTu

3HAaTh OCHOBHBIE TOHATUSA
MaTEeMaTHYECKOTO armapara u
WH(OPMAITMOHHBIX TEXHOJIOTHI

€CTECTBEHHBIX HaYK, MaTeMaTHYECKUX, YMeTh HaXOoAUTh, POPMYIUPOBATH U

MIPOrpaMMHUPOBAHMS U €CTECTBEHHBIX HAYK, | pemiaTh CTaHIAPTHEIC 3a/1a49H B

MH(OPMALMOHHBIX [IPOrpaMMHUPOBAHUA | COOCTBEHHOU HAyYHO-

TEXHOJIOTUH U UTHQPOPMALMOHHBIX | HCCIIEA0BATEILCKOM ACSTETLHOCTH B
TEXHOJIOTHH, MaTeMaTuKe U HHHOPMAaTHKE
MPUMCHSCT UX B Bnaners HaBbIKaMU HAy4YHO-
npo(ecCHOHaNbHON | MCCIeq0BATENLCKON JeITENBHOCTH B
ACATCIIBHOCTH MaTeMaTHKe 1 MUHPOpMaTHKE

ITK-5 CnocoGen paboTaTh B [1K-5.1. Pemraet 3HaTh paBmiIa pabOTHI B COCTaBe

COCTaBe Hay4YHO- 3a1aun HAy4YHO-HCCIIeI0BATENbCKOTO U

HCCIIEIOBATENbCKOTO U npodeccnoHanbHOM | IPOM3BOJACTBEHHOTO KOJIEKTHBA,

MIPOU3BOJICTBEHHOTO
KOJUICKTHBA, TOTOBHUTH
npe3eHTanuu, opopmMIsITh
HAyYHO-TEXHUYECKHE OTUECTHI
0 pe3yJIbTaTaM BBITIOJTHEHHOM
paboThl

JCATCIbHOCTH B
COCTaBC HAY4YHO-

METOJIbI U CITIOCOOBI peIIeHuUs 3a1a4
poheCCHOHATBHOU EATETLHOCTH

HCCIIEIOBATENIBLCKOTO | YMETh padoTaTh B COCTAaBE HAYYHO-
u HCCIIEI0BATENLCKOTO 1
IIPOU3BOJCTBEHHOIO | IIPOU3BOJICTBEHHOIO KOJUICKTHBA U
KOJIJIEKTHBA pelarh 3aa4n npoQeccuoHaIbHON
JIEATEILHOCTH
Bnaners HaBbIKaMu pabOTHI B COCTaBe
HAy4YHO-HCCJICI0BATEIIBCKOTO U
IIPOM3BOJICTBEHHOIO KOJUICKTHBA,
AITOPUTMAaMH PEIICHHS 3a1a4
podeccHoHaIbHOM IeATEIBHOCTH
TIK-5.2. VYMeTh B cocTaBe KOMaH bl
[Ipencrasisier pa3paboOTYMKOB y4acTBOBATH B

pe3ynabTaThl paboThI
B BUJIE IIPE3EHTALINM,
Hay4HO-
TEXHHUUYECKHUX
OTYETOB, CTaTel U
JIOKJIaJI0B

npoiieccax pa3pabOoTKH IPOrPaMMHOTO
o0ecneueHust

4  O0beM AMCHUILIMHBI (MOYJIs1)

O0beM JAUCHHUIIIIMHBI COCTABJISACT 3 3aUeTHBIX CAWHUIIBI, BCCT'O 108 AKaACMHUYCCKHUX Yaca.




5 Conepxxkanue JTUCHUILIUHBI (MOXYJIA)

Ounas popma 00yueHus

HaumenoBanue pazzienoB u Tem
JICITUTUTAHBI (MOJTYJIS)

Bcero
(axamem.
Yachl)

B TOM 4YHUCJIC:

KonrakTHas pabora (pabora BO B3aUMOJIECHCTBHH C
MperoaBaTeseM)

Camocrto-
STEbHAS
pabora
o0yuyaro-
ierocst

Jlexun

IIpakTuueckue

(ceMuHapckue)
3aHATHS

JlaGoparopHble
3aHATUS

KPII

Bcero

eMecTp

Hayka 0 AaHHBIX: HCKyCCTBEHHBII
HMHTEAACKT, MAIIMHHOE U TAYOOKOE
OOydYeHHE U IIPUKAJAHBIC 3aAQYM.

12

IpuHIums: paboTe
HICKYCCTBEHHBIX HEMPOHHBIX CETEH
(MHC). Tumsr THC MeToa
0OPaTHOIO PACIIPOCTPAHCHHSA
oImmoKH

12

ITpobaemsr 0OyueHwA TAYOOKHX
WMHC u METOABI BIX PEILICHUA AAS
pasamgHbIX OB TAyOOoKHx IHC.
MHOTrOCAOMHEIE TIEPCEIITPOHEI,
ABTOSHKOACPHI, CBEPTOYHBIE U
pexyppenrtasie MIHC.

12

LSTM cetn ¢ AoATOI
KPATKOCPOYHOH MaMSTBIO,
HeipoceTH-TpaHcOpMepEL,
Oby4eHUe C IIOAKPEIIACHHEM,
ITOAXOABI K pabore ¢
€CTECTBEHHBIMU A3BIKAMU.

16

ITprmvepsr ¢ nprvenennem MIHC B
npaxruke OV, aas
HACHTH(DHKAIINE YaCTHII,
IIPEACKA3AHHA BPEMEHHBIX PAAOB

12

IpumMeHeHne IPIMOTOYHBIX 1
CBEPTOYHBIX ABTOSHKOACPOB AAS
IIOHIKEHUS PA3MEPHOCTH
00y9arorei BHIOOPKH 1
IITYMOITOAABACHUSI.

16

Meroarr 00y4enus rayookux MTHC
B YCAOBHAX MaAOH OOy4arOIIeit
BEIOOPKH.

16

MeTOABI TAYOOKOTO TPEKHHTIA B
9KCIEPUMEHTAABHON (DU3HKeE
BBICOKHX SHEPIHUil

12

HPOMC)KYTO"IHaH aTTECTAITHA:
3a4€T

Hroro 3a cemectp

108

16

34

50

58




ConepxaHue TUCUMUIUIAHBI (MOTYJIs)

Ne Conep:xanune pasjgena
Paznen 1 | Beenenue. Dpa Bonpmux J[aHHBIX B HEOOXOJAMMOCTh HOBBIX MOJIXOJIOB,
OCHOBAHHBIX Ha IPUMEHEHUU UCKYCCTBEHHOTO MHTEUIEKTa. COOTHOILIEHHE
WU, mammHHOTO U TIyOOKOTO 00ydeHusi. MeTopl MalimHHOTO 00y4eHUs
W €ro pojib B XPaHCHUM M PACIPEICIICHHOW O00padOTKE JIaHHBIX
SKCIEPUMEHTAIBHON (PU3UKH M Jpyrux o0iacTeil HaydHBIX MCCIIEIOBAHUI
(bronoruu, MEAULIMHBI, 3KOJIOTUU U Jp.).

Paznmen 2 | [lpuHnunsl - paboThl  MCKycCTBEHHBIX — HeliponHbix  cereit  (MHC).
buonoruyeckre npeanoOChUIKH, ONKWCAHUE HCKYCCTBEHHOTO HEHpoHa u
cxeMbl oObennHeHus HeiipoHoB B MHC. Tunmet MHC mno cnocobam ux
o0yuyenusi. Meronq o0OpaTHOTO pacmpoCTpaHEHUsS OIMUOKHM U €ro
MareMmarndeckoe omnucanue. [IpoGiemMbl W CrMOCOObl U MHUHHUMHU3ALNH
¢yukun ommbku MHC. IlpoGnema mepeoOydeHUsi, METPUKH KadyecTBa
o0OyueHus, Kpocc-Banuaanus s Beioopa napamerpos MHC

Paznen 3 | DxoHOMUYECKHE U TEXHOJIOTHYECKHE MPEANOCHUIKU MOSBIEHUS ITyOOKOTO
oOyuenus. [Ipobremsl o0yuenus riyookux MHC u meroasl ux pemieHus
i paznuyHblx TUNOB Tiybokux MHC. MuorocnoiiHble mepcenTpoHbl,
aBTosHKOAepbl, CBeprounsle MHC, Pexyppentasie MHC, LSTM cetn c
JOJITOM KpaTKOCPOYHOM MaMsThI0, HelpoceTu-TpanchopmMepsl, 00ydeHue ¢
MOAKPETIIICHUEM, MOAXO0]Ibl K pab0Te C €CTECTBEHHBIMHU SI3bIKAMH.

Paznen 4 | Ilpumepst ¢ npumenenuem HWMHC B npaktuxke OUAN. Ilpumenenue
npssMmoTounblx MMHC ¢ OgHUM CKpBITBIM CJO€M JUIsl HWISHTU(HUKAIUN
yactull, B 3kcrnepumeHte CBM. IlpumeHeHne aBTOPErpecCHOHBIX
HeWipoceTell sl MpeAcKa3aHus BPEMEHHBIX psaoB. [IpuMeHeHue
OPSIMOTOYHBIX M CBEPTOYHBIX  ABTOOHKOAEPOB Ul  HOHMYKEHUS
pasmMepHOCTH OOyuwaromied BBIOOPKM M HIymonojasieHus. [IpumeHenue
ri1y0okoro oOy4eHus Al MOAEIMPOBaHUE U NpeJcKa3zaHhe aTMOC(HEpHbIX
3arpsi3HEHUMN.

Paznen 5 | [lpumepst ¢ mnpumenenuem HMHC B npaktuke OWAN. Ilpumenenue
npsaMoTouHbix MHC ¢ oIHUM CKpBITBIM cl0eM Ui HUICHTU(UKALUH
yactull, B o3kcrnepumeHte CBM. IlpumeHeHue aBTOPErpecCHOHBIX
HelpoceTel Uil NpeACKa3aHus BPEMEHHBIX psAnoB. IIpumeHeHne
OPSIMOTOYHBIX M CBEPTOYHBIX  aBTOAHKOAEPOB Ul  INOHMYKEHUS
pa3mepHocTH oOywaromieil BBIOOpPKM M IIymomnojaBieHus. [Ipumenenue
ri1y0oKOro oOy4deHus Al MOJEIUPOBaHUE U Mpe/iCKa3aHue aTMOC(EpHbIX
3arps3HCHUN.

Paznen 6 | Metoasl oOydenuss raybokux HWHC B ycnoBusx Manoit oOywaromiein
BbIOOpKHU. CriocoObl ayrMeHTaluu o0yJaronieid Bbioopku. MeTto1 mepenoca
oOyuenus. MHC co cnenmanbHOM CTpYKTYpod aisi oOydeHus ¢ OJHOM
HOTBITKH, CHAMCKHE HEHpOCeTH, NMPUMEHEHHE COCTaBHOM (TPUILJIETHOM)
(GyHKIMU OIHOKU CETH.

Paznen 7 | Metoapl TriyOOKOro TPEKHMHIa B SKCHEPUMEHTAIbHON (DU3MKE BBICOKHX
sHepruil. JlokanbHbIN U r106adbHBIN MO1X0AbL. [IpMepsl peKOHCTPYKIIUH
TPAEKTOPUN DJEMEHTAPHBIX 4YaCTHUIl B PA3JIMYHBIX OKCIEPUMEHTAX B
(UKCUPOBAHHON MUIIEHBIO U KOJUTAWIEPHOTO THIIA

[IpakTHyeckas NOAroTOBKA MIPU U3YYEHUH TUCLUILUIMHBI PEAIM3YETCS HEMOCPEACTBEHHO B
YHHUBEPCUTETE.



6 IlepeyeHb yueOHO-MeTOANYECKOr0 OOecIieYeHUsI N0 JUCHUILINHE (MOIYJII0)

st oGecrieueHns peaau3anuy IporpaMMBbl JUCHUIUIMHBL (MOIYIs) pa3paboTaHbl:
- METOJANYECKUE MAaTEPHAJIbI K JICKIIMOHHBIM U TIPAKTUYCCKUM (CEMHHAPCKUM) 3aHSATHUSIM;
- METOIMYECKUE PEKOMEHAINH IS IPETIOAaBaTEs,
- METOIMYECKUE MAaTEePUaIIbl TI0 OPTraHU3aIUN CAMOCTOSTEIFHON PabOTH 00YJaIOITIXCS;
—  METOAMYECKOe 00ecredeHne HHHOBAIIMOHHBIX ()OpM YUeOHBIX 3aHATHI U IPOY.
- METOJAMYECKUE MaTepHajbl 10 OpraHW3alUM HW3y4YCHUs JUCIHMIUIMHBI (MOIyNsi) ¢
MIPUMEHEHHEM DIIEKTPOHHOTO 00y4eHUs!, TMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH;
- METOMYECKUE PEKOMEHIAINU Il OOyJaromuXcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU
3I0POBbS ¥ MHBAJH/IOB 110 OCBOCHHIO MPOTPAMMBbI TUCIUTUTHHBI (MOIYJIs).

Metonueckre MaTepuaibl 0 AUCHUIIIMHE (MOIYJII0) U 00pa30oBaTeNbHOM IporpaMmme B
LEJIOM TMpEACTaBICHbl Ha OQHUIMAIBLHOM caiiTe 00pa3oBaTEeNbHON oOpranuzanuu (pasaen
«CBenenus 00 oOpasoBarenbHOM opranuzauum» - OOpa3oBanue - (OOpa3oBaTelbHBIC
MIPOrPAMMBI).

7/  DOoHJ OLEHOYHBIX CPEJICTB MO JUCHUIINHE (MOTYJIIO0)

Jlig arrectanMu OOydYalOLIUMXCSl HAa COOTBETCTBHE HUX IEPCOHAIBHBIX JIOCTHKEHUMN
MOATAHBIM ~ TPEOOBAHUAM  O0Opa30BATENHHOM TPOTPaAMMBI  TIO0  JUCHUIIIMHE  (MOJIYITIO)
pa3paboTaHbl (POHIBI OLICHOYHBIX CPEACTB, IO3BOJISIOUIME OILIEHUTh PE3yIbTaThl OOydeHUs
(3HaHUs, yMEHUs, HaBBIKU) U chopMupoBaHHbIE (HOopMUpYyeMble) KOMIETEHIMH. DTH (OH]IBI
BKJIIOUYAIOT TEOPETUYECKUE BOIPOCHI, TUMOBBIEC NMPAKTUUYECKHE 3aJaHHsl, KOHTPOJIbHbIE paOOTHI,
JoMalHue paboThl U UHbIE OLICHOYHbIE MaTepUabl, UCIOJb3yeMble IPU MPOBEICHUH MPOIIETYP
TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTaliH.

@DOH/IBI OIIEHOYHBIX CPE/ICTB MPEACTABICHBI B MPUIOKEHUU K pabouell mporpamme.

[Ipn HeoOxomumocTH oOOy4aromiyecsi ¢ OTPaHMYEHHBIMU BO3MOKHOCTSAMH 3/I0POBBS U
WHBaJTUABl 00ECIEeYnBalOTCA OLICHOYHBIMU MaTepuajaMu B ¢opMmax, aJalnTUPOBAHHBIX K
OTPaHUYCHUSIM UX 3/I0POBbS U BOCIIPUSATHUS HHPOPMALIIH:

Jna nuy ¢ HapyweHusMU 3peHus:

— B MeyaTHOH (opMe yBeTnYeHHBIM HMIPUGTOM,
— B (opMe 2JIEeKTPOHHOTO TOKYMEHTA,
— B (hopme ayauodaiina,
— B IeyaTHoOU opme Ha s3bike bpaits.
s nuy ¢ HapyweHuamu cyxa:
— B IIeyaTHOU ¢opme,
— B (opMe PIEKTPOHHOTO TOKYMEHTA.
s nuy ¢ HapyweHuaMU ONOPHO-08U2AMENbHO20 ANNapama.
— B uedarHOIl popme,
— B (i)OpMC SACKTpOHHOFO ,A,OKYMCHTQ_,

— B popme ayanodparina

8  PecypcHoe obecnieueHue
Ilepeyennb JuTeparypbl

OcHoBHas nuTeparypa
1. [IInac /[»c. B. Python s clio>kHBIX 3aja4: HayKa O JaHHBIX U MalIMHHOE oOyuenue / Ilnac
Jx.Bangep. - CII6.: ITurep, 2018. - 576 c.: un. - (becrcemnepst O'Reilly). - ISBN 978-5-496-
03068-7.



2. @nax II. MamunHoe oOyuyenue. Hayka M MCKYCCTBO NOCTPOEHHS alTOPUTMOB, KOTOPBIE
W3BIIEKAIOT 3HaHUS U3 naHHbIX / Onax [lerep; mepeBon ¢ anrauiickoro A. A. CiaunakuHa. - M.:
JMK IIpecc, 2015. - 400 c.: wi. - bubnuorp.:c.376.-IIpeam.ykas.:c.387. - ISBN 978-1-107-
09639-4.

3.  Huxonenxo C. U. I'myboxoe oOyuenue. [lorpyxenue B Mup HeWpoHHBIX ceTell / HukomaeHko
C. ., Kagypun A. A., Apxanrensckas E. O. - CII6.: ITurep, 2020. - 480 c.: wi. - (bubauorexa
nporpammucta). - ISBN 978-5-4461-1537-2.

4. Hloane @. I'mybokoe obydenue Ha Python / Illomne ®pancya. - CII6.: ITutep, 2018. - 400
c.: wi. - (bubmmoTeka nporpammucta). - ISBN 978-5-4461-0770-4.

5. The official home of the Python Programming Language: https://www.python.org/

6. M. Cammepguno. TlporpammupoBanre Ha Python 3. IToapobGuoe pykoBojmctBo. -CIIb.:
Cumson-Ilmoc. 2015.-608 c.

7. IlpodeccnonanbHplil HHPOPMALMOHHO-aHAIUTUYECKHUI pecypc, NOCBSILEHHBI MAITUHHOMY
0oOyueHHUI0, pacro3HaBaHUIO 00pa30B M  HMHTEJUIEKTYaJlbHOMY  aHaJlW3y  JIAaHHBIX:
http://www.machinelearning.ru

8. AiiBazsn C.B., Mxwurapsa B.C. [lpuxnagnas ctaTucTuka B 3aJadax U yOpaxHEHHAX. —M.:
IOHUTU-TAHA . 2001. -270 c.

9. bubaunoTeka HayuHbIX BeIYHCIEHUI: http://www.numpy.org/

10. Python Data Analysis Library: https://pandas.pydata.org/

11. buGmmotexa scikit-learn: https://scikit-learn.org/stable/

12. Keras: The Python Deep Learning library: https://keras.io/

JdonmosHuTe/IbHAS JIUTEpPATypa

1. Tpack D. I'pokaem riaybokoe odydenue / Tpack Duapro. - CII6.: ITurep, 2019. - 352 c.:
u. - (bubnuoreka nmporpammucta). - ISBN 978-5-4461-1334-7.

2. Cunen [I. Ocuossr Data Science u Big Data. Python u nayka o manusix / Cunen J[aBH,
Meiicman Apno, Anu Moxamen. - CII6.: Tlurep, 2018. - 338 c.: wn. - (bubmuoreka
nporpammucta). - ISBN 9785496025171.

3. Illapmen b. KpymaomacmrabHoe MariumHHOE 0OyueHHe Bmecte ¢ Python: yaurech
OBICTPO pa3BUBaThb MOIIHBbIE MOJEIM MAIIMHHOTO OOy4YeHHs] W  pa3BepThIBAThH
KpyIHOMAcIITaOHble MpuiokeHus nporuo3upoBanus / Illapnen Bactuan, Maccapon
Jlyka, bockertnn Anpbepto; nmepeBo ¢ anrnmiickoro A. B. Jlorynosa. - M.: JIMK IlIpecc,
2018. - 358 c.: mi. - ITpenm.ykas.:c.350. - ISBN 978-5-97060-506-6.

4. Bproc II. Tlpaktudeckas cratucTuka i creruanuctoB Data Science. 50 Baknenmx
nousituii / Bproc Iutep, Bproc Duapro. - CI16.: BXB-Ilerepoypr, 2018. - 304 c.: un. -
bubnuorp.:c.295.-IIpenm.yka3z.:c.297. - ISBN 978-5-9775-3974-6.

5. Betorun B. B. Maremaruueckrie OCHOBBI MAIlIMHHOTO OOYyY€HHS W MPOTHO3UPOBaHUs /
Bororun Bnamumup BsuyecnaBoBuy; M®OTU. JlaGoparopus CTPYKTYpPHBIX METOJOB
aHainM3a JaHHBIX B MpeackasarensHoM MogaenaupoBanuu (IIpeMoJla6); HucTuTyT
npobnem nepeaauu uHdopmanuu uM. A. A. Xapkesuua PAH. - M.: MITHMO, 2013. -
304 c. - JIut.:c.301. - ISBN 978-5-4439-0111-4.

6. Hoconc M.T. IlporpaMMupoBaHHE UCKYCCTBEHHOI'O MHTEJUIEKTa B MpuioxkeHusx. Ilep.c
anria. A.M.Ocunosa. - M.: IIpecc, 2006. - 312¢. ISBN 5-94074-275-0. - ISBN 1-58450-
278-9.

IIpodeccuonanbHbie 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIC CIPABOYHbIC CHCTEMBbI
JIEKTPOHHO-0U0JINOTEYHbIe CUCTEMBbI M 0a3b1 JAHHBIX

1. DnexTpoHHO-OMOMHOTEYHAs cuctema «Jlaub» http://e.lanbook.com/
2. DnexTpoHHO-OMOMMoTeuHas cucrema «FOPAUT». biblio-online.ru
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https://www.python.org/
http://www.machinelearning.ru/
http://www.numpy.org/
https://pandas.pydata.org/
https://scikit-learn.org/stable/
https://keras.io/

3. DnextpoHHO-OnMbOMMoTeynas cucrema (ObC) «YHuBepcuTerckas OMOIMOTEKAa OHJIANHY»
www.biblioclub.ru
4. DnexTpoHHO-OMONMMOTEYHAsA cucTeMa Znanium.com https://new.znanium.com/

IIpodeccuonanbubie pecypebl ceTn «AHTEpHET»
1. Dnextponnbsie pecypcsl u3narenbctBa «Elsevier» Ha mnardopme «ScienceDirect»
www.sciencedirect.com
2. baswr nannbix kommanuun EBSCO Publishing: http://search.ebscohost.com/
3. B poccHuiicKux Hay4HBIX JKYpHAJIOB Ha Elibrary.ru (PYHDB):
http://elibrary.ru/defaultx.asp.

4. http://www.scopus.com/home.url
5. Web of Science webofknowledge.com
6. HamumownanbHas snextponHas oubnroreka (HOB) http://H36.pd/

Heo0xoanmoe nporpaMMHoe oGecnedeHne

IIpakTnuyeckue 3aHATHA Oy1yT IPOBOJUTCS HA F€TEPOTCHHOM BBIYMCINUTENBHOM MI1aThopMe
HybriLIT (http://hlit.jinr.ru/ ) B pamkax sxocucrems! s ML/DL.

Heo0xoaumoe maTepuajibHO-TeXHHYeCKOe o0ecnieyeHne

Crenan3upoBaHHBIN KOMIBIOTEPHBIN Kitacc (Hampumep, ayn. 1-307, 1-321, 1-322, 1-318,
1-211, 1-219, 1-215), noaxinroueHHBIH K ceTH MHTEpHET M K JIOKaJbHOW CETH YHHBEPCHTETA,
obecnieunBaromieil qoctyn k nporpammHomy obecrieuenuto u JIMC cuctemer MOODLE ngns
IIPOBECHUS CEMUHAPCKUX 3aHITUH.

OOyuaromuecs: U3 4yuciaa HHBAINWJOB U JIML C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MOTYT HCIOJIb30BaTh CHELMAIM3UPOBAHHOE IPOTPAMMHOE M MaTepHAIbHO-TEXHUYECKOE
oOecneyeHue:

— oOyuaromuecs: ¢ HapyLEHUSIMH ONOPHO-ABUIaTEIbHOIO anmnapaTa Ipu HE0OXOAUMOCTH
MOTYT HUCIO0JIb30BaTh aJalTUBHbIC TEXHUUYECKUE CPENICTBA: (DYHKIIUIO «CEHCOpPHAs KJIaBUATypay,
«yNpaBJIEHUE YKa3aTeJeM MBbIIIN C KIaBHATYpbl», CHELHAIbHO 000pPYIOBaHHbBIE KOMCTUKH,
YBEJIMYEHHbIE BBIHOCHBIE KHOIKH, KJIaBHATypbl C OOJBIIMMH KIABUILIAMU WM HAKIAJKU
«KnaBuran;

— oOyuyaromuecss ¢ OrpaHMYEHMSAMHM IO 3PEHUI0 MOIYT HpPOCIYIIAaTh JAOCTYIHBIHI
ayauoMaTepuall WK MPOYUTaTh TEKCThI, YBEIUYMB MIPUPT HA SKPaHE MOHUTOpPA KOMIIBIOTEPA.
PexomeHtyeTcst MCHONB30BaTh HKPAaHHYIO JIYIly M Jpyrue BH3YallbHbl€ BCIOMOTaTeNbHbIE
CpeACTBa, YTOOBI U3MEHUTH IPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CAHXPOHHU3ALMIO C PEUbIO
U T.J., IPOrpaMMbl SKPaHHOIO JIocTyna (CKpUHPUIEPH! ISl IPOYTEHHUs TEKCTOBON MH(pOpMaluu
Yyepe3 CUHTE3MPOBAHHYIO pE€Yb) W/WIM BKIOYUTH (DYHKIHMIO «IKPAaHHOTO JAUKTOpPa» Ha
[IEPCOHAIBLHOM KOMIIBIOTEPE C omepainuoHHoi cucremoit Windows 7, 8, 10, Vista, XP.
CTyneHTbl € MOJHBIM OTCYTCTBHEM 3pPEHHsI MOTYT HCIHOJIb30BaTh TEKCTbI, Hale4aTaHHbIE
mpudToM bpaiins, a 111 Habopa TEKCTa Ha KOMITbIOTepe — KiIaBuaTypsl bpaiins;

— oOyyaromuecsi ¢ OrpaHHYEHUSIMH TI0 CIIyXy MOTYT BOCIIOJIb30BaThCsS MHIAMBUAYAIbHBIMU
TEeXHUYECKUMU cpeacTBaMu (ammapatsl «I'mo0ycy», «MOHOIOTY, HHANBUIYAIBHBIMH CIIyXOBBIMHU
anmapaTtaMy, KOMIBIOTEPHOM aylMOTapHUTYpOM, HAayIIHMKaMH U JAp.) MPH NPOCITYyIINBAHUU
He00X0AMMOM HHPOPMALINK, a TAK)XKE YCIYTaMH CYpIOTepeBOTUHKA.

IIpu HeoOxoaumocTH OOydaromuecss ¢ OrpaHMYEHHBIMM BO3MOXHOCTSAMHU 370POBBS U
MHBAIMIBl OOECHEeYMBAIOTCS TEYaTHBIMH M (WJIM) DIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (oOpa3oBareibHas IporpamMma, y4eOHUKH, yuyeOHble mocoOust u 1p.) B (opmax,
aJlalTUPOBAHHBIX K OIPAaHUYEHHSIM UX 3/I0POBbSI U BOCIIPUATHUS HH(POPMAITUH:
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http://search.ebscohost.com/
http://elibrary.ru/defaultx.asp

Hnsa nuy ¢ napyweHuamu 3penus:
B [I€4aTHOU (pOpMe YBETHMUECHHBIM IIPH(PTOM,
B (hopMe IEKTPOHHOTO JOKYMEHTA,
B (hopme aynuodaiina,
B IIe4aTHOU opme Ha s3bIKe bpaiis.
s nuy ¢ napywieHusAMY Cryxa:
B I€YaTHOH (opme,
B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

,ZZJZ}Z JUY C Hapywernuimu OI’ZOPHO'OGHZClmeJZbHOZO annapama:

B II€YaTHOH (opme,
B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA,
B ¢popme aynuodaiina.
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Hpnnomenne. @DoHJ OLIEHOYHbIX Cpeacre

DoH/1 OLIEHOYHBIX CPEACTB M0 JUCHUILIUHE (MOIYJIIO)

MamuHHOe 00y4yeHre U AHAJIN3 JAHHBIX

Hampasnenne noarotoBku (CrennaIbHOCTD)

01.03.02 IMpukmagHas MaTeMaTuka U nHQOPMATHKA

YpoBeHb BICIIETO 00pa30BaHMs
bakanaBpuar

Hamnpasnennocts (ipoduiib) mporpamMmsl (CrienaaIn3arius)

MareMaTH4ecKoe MOJICIMPOBAHHE

®dopma o0yueHus
OYHas

s 2020 rona vabopa

13



Ilepeyenb KOMIeTeHIIHIT BBIYCKHUKOB 00pa30BaTeIbHON MPOIrPaMMBbI € YKa3aHHEM
pe3yJbTaToB 00y4ueHHsl (3HAHMI, YMEeHHUI, BJIaJIeHUI1), XapaKTepU3yOLIUX 3Talbl UX
(¢popmupoBaHus, onucaHue NoKa3aTeseil H KpUTepHeB OLICHUBAHUS KOMIIEeTEHIMI HA
Pa3JMYHBIX 3Tanax ux GopMUpoOBaHUSs

[omHblii MEpeueHh KOMIETEHIIUI BBITYCKHUKOB OoOpa3oBarenbHoi mporpammbl 01.03.02
[Ipuknagnas marematnka W MHpopMmaruka (mpopmib MaremaTnyeckoe MOIETHPOBAHHE) C
yYKa3aHUEM pPe3yJbTaTOB 00y4eHUs (3HAHUN, YMEHH, BIaJACHNUN), XapaKTepU3YIOLIUX 3Talbl UX
(bopMUpOBaHHUS, OTIMCAHKE MTOKA3aTeNEH M KPUTEPHUEB OIICHUBAHMS KOMIIETCHIMI Ha Pa3InYHBIX
sTanax ux (GOpMUPOBaHUS MTPUBE/ICH B KapTaX KOMIIETCHIIMN 00pa30BaTeIbHON IPOTPaMMEL.

[lepeyeHp KOMMETEHIMI BBITYCKHUKOB oOpa3oBarenbHOW mporpammer  01.03.02
[Ipuknannas maremMatuka ¥ uHpopMatuka (mpoduinb MaTemaTnueckoe MOJIETUPOBAHUE), B
(opMHUpPOBaHUM KOTOPBIX y4acTBYET JaHHAs MUCUUIUIMHA NpPEJCTaBieH B paszjaene 3 paboueit
MIPOTPaMMBbI TUCIIUILITHHBL.

VYka3zanue pe3yapTaToB 00y4eHUs (3HAHUM, yMEHUH, BIIaJIECHUI ), XapaKTEPU3YIOIIHUX 3TaIlbl
(hopMHUpOBaHMSI KOMIIETEHIIMH, OMKMCAaHUE MOKa3aTesed U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIUN
Ha Pa3JIMYHBIX 3Tanax ux popMUpOBaHUS MPEICTABIECHO HIDKE.

Onucanue MIKaJ OLEeHUBAHUA

KpI/ITepI/II/I OIICHMBAHHWA OTBETOB CTYJCHTOB Ha 3Q4CTE:

3adreHo CryneHT TOKa3bIBaeT BBICOKHI YpPOBEHb TEOPETHUYECKHX 3HAHUI I10
M3ydaeMol JWCIUIUIMHE, BBINIOJHEHbI Bce 3amaHus (1abopaTopHbIE
paboTsI)

He 3auteno CTyneHT TOKa3bIBaeT ClIa0blii YpPOBEHb TCOPETHUECKUX 3HAHWN W HE

BBITIOJTHKJI 3a7aHus (JlabopaTopHbIC pabOThI).

Onucanve MmIKajd OLEHUBAHUS JUISl PA3IUYHBIX 3aJaHHM, BBIMNOJIHSAEMBIX B paMKax
TEKYILIEr0 KOHTPOJIS, MPEACTABIECHO B METOIMYECKHX MaTepuanax, ONpeAesouuX IpoLeayphl
OIICHUBAHMSI 3HAHWW, YMEHHM, HABBIKOB M (WJIM) ONBITA JEATEIbHOCTH, XapaKTEPHU3YIOIINX
sTanbl GOPMUPOBAHUS KOMIIETEHIIUI.
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Kpurtepun u npoueayps! OneHNBaHUs pe3yJIbTATOB 00y4eHHs 10 JUCHHUILIMHE, XapAKTePU3YIOIIUX 3TAMNbl ()OPMHPOBAHUSI KOMIIETEHIIUI

VYK-1. CnocobeH oCyIecTBIsITh MOUCK, KpUTUIECKUN aHAJIN3 M CUHTE3 HH(POPMAIUH, TIPUMEHSITh CUCTEMHBIN TIOIXOT IJIsl PEIICHUS TOCTaBIICHHBIX

3aga4

KPUTEPUU OLHEHUBAHUS PE3YJIbTATA OBYUYEHUSA

PE3YJIbTAT OBYUYEHUSA 1o AUcHUNIuHe (MOIyJII0) MHNPOLIEAYPbBI
Mo AU CHUIIUHE (MOYTI0) INKAJIA oneHUBaHUA OLEHUBAHUA
He 3aYTEeHO 3a4TEeHO
OtcyTcTBHE E€MOHCTPHPYET CBOOOJHOE M YBEPEHHOE 3HAHHE
3HaTh crienu(uKy CUCTEMHOTO TI01X0/1a yrers A PHPY A YBEP Yemuoe cobecedosanue
3HAHHUH npeaMeTHol obnactu. He momyckaer ommoOoK.
3HaTh CIEUU(PUKY JOTHUYECKUX METOJIOB OtcyrcTBUE E€MOHCTPHPYET CBOOOJHOE M YBEPEHHOE 3HAHHE
Purcy A yrets A pupy A YBEP Ycemuoe cobecedosanue
aHaJIM3a U CUHTE3a 3HaHUH npeaMeTHol obnactu. He momyckaer ommoOok.
YMeTh NpOBOANTH AHAIIN3 3aJa4H,
BBIICIIATE €€ 0a30BbI€ COCTABIIAIONINE U OtcyrcTBUE JleMoHcTpUpyeT CBOOOZHOE U YBEPEHHOE YMEHUE. | Buinoinenue npaxmuyeckoz2o
(hopMyIUpOBaTh PE3yabTAThI, KOTOPHIE YMEHHUH He nomyckaer omu6ox. KOHMPONbHO20 3A0AHUSL
HEO0OX0IMMO JIOCTUTHYTh
YMeTh NPUMEHATh CUCTEMHBIN MOJAXO
OtcyrcTBHE JleMoHCcTpUpYyeT CBOOOAHOE U YBEPEHHOE YMEHUE. | Buinoinenue npaxmuyeckoz2o
IUIA aHAJIW3a U PELICHUS ITOCTABICHHBIX .,
YMEHUH He nomyckaer omm6ox. KOHMPOJILHO20 3a0AHUS.
3a1a4
Brnanets HaBbikaMu paboOTHI C HAYYHOU U OtcyrcTBUC JemMoHCTpUpyeT cBOOOIHOE 1 YBEPEHHOE Buinoanenue npaxmuyeckozo
y4eOHOM TuTepaTypon yMEHUI BrazeHue. He momyckaer ommoOoK. KOHMPOIbHO2O 3A0AHUSL
Bnaners MmeTo1aMu KpUTUYECKOTO OtcyrcTBUC JemMoHCTpUpyeT cBOOOIHOE 1 YBEPEHHOE Buinoanenue npaxmuyeckozo
aHaJIM3a U CHHTE3a HHPOPMALUH YMEHHH BiazxeHue. He momyckaer ommook. KOHMPOJILHO20 3A0AHUS
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IIK-1 Cnocoden Co3JaBaThb M UCCJICA0BATH HOBBIC MATEMATHYECCKHUE MO/IC/IN B €CTCCTBCHHBIX HAayKaX, IPOMBIIIJICHHOCTH U 6H3Hece, C yuerom
BO3MOXKHOCTeEIl COBPEMECHHBIX I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, NMporpamMmmMiupoBaHus U KOMHL]OTepHOﬁ TCXHHUKH

PE3YJIbTAT OBYUEHUA
Mo AU CHUILIUHE (MOYII0)

KPUTEPUU OLIEHUBAHMUS PE3YJBTATA
OBYYEHUA
1o AUCHUNIuHe (MOIYJII0)
IIKAJIA oneHnBaHus

MPOLIEYPBI
OLIEHUBAHUS

HE 3a4YTCHO

3a494TCHO

3HaTh KJIaCCHYECKHE MaTEMaTUIECKIE MOJACIIN, IPUMCHACMEIC B
C€CTCCTBCHHBIX HAayKaXx, MPOMBIIIJIICHHOCTH U OusHece

OrtcyTcTBUE 3HAHUH

JleMoHCTpUpYeT CBOOOIHOE U
YBEPEHHOE 3HAHHE.

Yemnoe cobeceoosanue

VYMeTh HCHOJIL30BaTh MAaTEMATHUECKHE MOICJIN B
poheCCHOHATBHON JIEATETLHOCTH

OTCcyTCTBHE YMEHHH

JemoncTpHpyeT cBOOOIHOE U
YBEpEHHOE YMEHHE.

Bvinonanenue npakmu4ecKkozco
KOHMpPOJIbHO2CO 3a0aHUsl

BJ'Ia)IeTI) HaBbIKaMH p33pa60TKI/I " UCCIICA0BAaHU HOBBIX
MaTEeMaTUdYCCKUX MO}ICJ’IC?I B €CTCCTBO3HAHHUH,
IMPOMBIINIJIICHHOCTH U ousHece

OTcyTCcTBUE BIIaICHUIN

JemoncTpHpyeT cBOOOIHOE U
YBEpPEHHOE BJIaJICHNUE.

Bvinonanenue npakmu4ecKkozco
KOHMpPOJIbHO2CO 3a0aHUsl

YMeTh co3/aBath, UCCIEA0BATh U aHAIM3UPOBATh
MaTeMaTH4eCKUe MOJIETH, IPUMEHSIEMbIE B €CTECTBEHHBIX
HayKaX, IPOMBIIIJICHHOCTH 1 OM3Hece

OTcyTCcTBHE YMEHUH

JlemoHCTpHpYET CBOOOTHOE U
YBEpEHHOE YMEHHE.

Boinonnenue npakmu4ecKkozco
KOHMpPOJTbHO2CO 3a0aHUsl

BJ'IaI[eTB IMPAKTUYCCKUM OIIBITOM IIPUMCHCHUS SA3BIKOB
IIporpaMMHUpOBaHuA U MAKETOB IIPUKIIAJHBIX IIpOrpaMm IJId
IMPOBCACHUA MATEMATHYIECCKOT'O MOJACIIMPOBAHUA IIPH ITOMOIITU
KOMHBIOTGpHOfI TCXHHUKU

OtcyTcTBHUE BIaJeHUN

JemoHCTpHpyeT cBOOOIHOE 1
YBEpEHHOE BJIaJICHUE.

Boinonnenue npakmu4ecKkozco
KOHMPOJTbHO2O 3a0aHUs.
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IIK-2 Cnoco6eH ucmoibL30BaTh COBPEMEHHBIC METOAbI pa3pa60TKn H peaju3aliii aJIrOPUTMOB MATEMATHYICCKUX MojaeJeil Ha 0a3se A3BIKOB
NMpOorpaMMMpoOBaHUA U MAKETOB IPUKJIAAHBIX ITPOrpaMM MOACTHPOBAHUNA

KPUTEPUU OHEHUBAHUS PE3YJIBTATA

PE3YJIBTAT OBYUEHUSA o ncogﬁi?gﬁ 110) MHNPOLEAYPBI
Mo AU CHUILIUHE (MOYII0) H);K:JI A OIIeHHB;IHyHﬂ OLHEHUBAHUS
He 3aYTEeHO 3a4TEeHO

3HaATh COBPEMEHHBIE METOIbI Pa3pabOTKHU U peaTu3aiiiu
QITOPUTMOB MaTEMaTHYECKUX MOJieiel Ha 6a3e sI3bIKOB
MPOTPaMMHUPOBAHUS U TTAKETOB MPUKIIATHBIX TPOTPaMM
MO/ISTTUPOBAHUSI

OTtcyTcTBHE 3HAHUN JeMoHcTpupyeT cBOOOZHOE U
YBEPEHHOE 3HaHUE.

Yemnoe cobeceoosanue

YMmeTh pa3pabaTbiBaTh U peain30BbIBATH AITOPUTMBI
MaTeMaTHYeCKHUX MoJieiel Ha 6a3e sI3bIKOB MPOrpaMMHUpPOBaHUS
Y MTaKETOB MPUKJIAIHBIX IPOrpaMM MOJEIUPOBAHUS

OTCcyTCTBHE YMEHHH JemoHCcTpupyeT cBOOOIHOE 1
YBEPEHHOE YMEHHE.

Bvinonanenue npakmu4ecKkozco
KOHMpPOJIbHO2CO 3a0aHUsl

Brnazgers mpakTH4eCKUM OIBITOM pa3pabOTKU U peanu3aluu
aITOPUTMOB Ha 0a3e S3bIKOB IPOTPAMMUPOBAHUS U MTAKETOB
MIPUKJIAIHBIX TPOTpPaMM MOJICTMPOBAHUS ISl pELIeHUs 3a/1a4
npodeccuoHaAIIbHOMN 1eATENbHOCTH

OrcyrcTBue BiageHuii | JleMoHCTpHpyeT CBOOOMHOE U
YBEpPEHHOE BJIaJICHUE.

Boinonnenue npakmu4ecKkozco
KOHMpPOJTbHO2CO 3a0aHUsl

IIK-4 Cnioco6en 1eMOHCTPUPOBATH 0a30Bble 3HAHUS MAaTeMATHYECKHX H €CTECTBEHHbIX HAYK, IPOrPaMMHUPOBAHUA U HH(POPMAIIMOHHBIX

TEXHOJIOTui

KPUTEPUU OHEHUBAHUSA PE3YJIBTATA

PE3YJIBTAT OBYUEHU o Hcogﬁlflggﬁ 110) MNPOLELYPHBI
10 AU CHUILINHE (MOAYJII0) H);K : JIA OlleHl/lB;[li;lﬂ OLNEHUBAHUA
HE 324TEeHO0 324YTEHO

3HaTh OCHOBHBIE MOHATUS MAaTEMaTHUYECKOT'0 armapara 1
MH(POPMAIIMOHHBIX TEXHOJIOT U

OtcyTcTBHE 3HAHUN JemoHCcTpUpyeT cBOOOIHOE 1
YBEPEHHOE 3HAHHUE.

Yemuoe cobeceoosanue
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YMeTb HaX0AuTh, (POPMYIHPOBATH U pelIaTh CTaHAAPTHHIC
3a/lau B COOCTBEHHOW HAYYHO-UCCIICIOBATEIILCKOM
ACATCIBHOCTH B MAaTEMATUKE U I/IHq)OpMaTI/IKe

OTtcyTCcTBHE YMEHUH

JlemoHCTpUpYyeT CBOOOIHOE
YBEPEHHOE YMEHUE.

Boinonnenue npakmu4ecKkozco
KOHMpPOJbHO2CO 3a0aHus

BitaneTs HaBbIKaMU HayYHO-UCCIIEI0BATEIBCKON NEATEIBHOCTH
B MaTeMaTHKe U MHPOpMATHKE

OrtcyTcTBHE BiIaIcHUH

JleMoHCTpUpPYET CBOOOIHOE U
YBEPEHHOE BJIaJICHHE.

Boinonnenue npakmu4ecKkozco
KOHMpPOJIbHO2CO 3a0aHUs

IIK-5 Cnoco0en padoraTh B cOCTaBe HAYYHO-MCCJIeI0BATEIbCKOI0 ¥ IIPOM3BOJACTBEHHOI0 KOJIJIEKTHBA, TOTOBUTH Ipe3eHTauuu, opopMIATh
HAYYHO-TeXHHYECKHE OTYETHI M0 Pe3yJabTaTaM BbINOJHEHHOI padoThl

PE3YJIbTAT OBYUEHUA
Mo AU CHUIINHE (MOYTI0)

KPUTEPUU ONEHUBAHUS PE3YJIBTATA
OBYYEHMUSI
Mo AUCHUNIuHe (MOIyJII0)
INKAJIA oneHuBaHUS

MPOLIEYPBI
OLIEHUBAHUS

HE 3a4YTCHO

3a49YTCHO

3Hathb npaBuiia paboThl B COCTaBE HAyYHO-HCCIIEI0BATEILCKOTO
Y TIPOU3BOJCTBEHHOTO KOJIJIEKTUBA, METOABI U CIIOCOOBI
peeHus 3a1a4 NpophecCuOHATBHON e TEIbHOCTH

OrtcyTcTBUE 3HAHUH

JemoncTpHpyeT cBOOOIHOE U
YBEpEHHOE 3HAHUE.

Yemuoe cobeceoosanue

YMmeTh paboTaTh B COCTaBE HAyYHO-HUCCIIEI0BATENHLCKOTO U
MIPOM3BOJICTBEHHOTO KOJUIEKTHBA U PelliaTh 3aaun
podeccuoHAIbHOMN 1eSTEIbHOCTH

OTcyTCcTBHE YMEHUH

JlemoHCTpHpYET CBOOOTHOE U
YBEpEHHOE YMEHHE.

Boinonnenue npakmu4ecKkozco
KOHMpPOJTbHO2CO 3a0aHUsl

Brnaznets HaBbikaMu pabOTHI B COCTaBE HAyYHO-
HCCIIEIOBATENIbCKOTO U IPOU3BOACTBEHHOTO KOJIJICKTHBA,
ITOPUTMaMU pelIeHHs 3a1a4 NpodecCHOHaATbHON
JeSITEeNIbHOCTH

OtcyTcTBHUE BIaJeHUN

JemoHCcTprpyeT cBOOOIHOE
YBEpPEHHOE BJIaJICHUE.

Boinonnenue npakmu4ecKkozco
KOHMPOJTbHO2O 3a0aHUs.

YMeTh B cocTaBe KOMaHAbl Pa3padOTYMKOB y4acTBOBATh B
rporeccax pa3paboTKH MPOrPaMMHOT0 00ecTieyeHHs

OtcyTcTBUE YMEHUN

JemoHCTpUpYeT cCBOOOIHOE 1
YBEpPEHHOE YMEHUE.

Boinonnenue npakmuieckozco
KOHRMPOJIbHO2CO 3a0aHUs.
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TunoBbie KOHTPOJIbHBIC 3aJaHUS WJIK UHBIC MaTEepUaJibl, H606X0)II/IMLIe AJIsi OHCHKH
pe3yjJbTaToB Oﬁy‘leHHH, XapaKTEePU3yoIuX 3Tallbl (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIINI 1
(I/I.]'II/I) AJISI HTOrOBOI'0 KOHTPOJIsA C(l)OpMHpOBaHHOCTI/I KOMIICTCHIIUH

Hepeqenb BOIIPOCOB K 3a49€Ty

HNuaukaropsl
Ne Bomnpoc AOCTHKEHH S PesyabTaTsl 00yueHus
KOMIETEeHIHH
1 [MpuBecTn KIaccupuKaUoO 3aaad VK-1.1 3Haer crenupuKy CHCTEMHOTO
MAaITMHHOTO 00yUYeHUSs, IPUMEPBIL. ' 0JIX0/1a
Hatp KpaTkoe OIMCaHue 3Haer cnenuuKy JOTUYECKUX
2 0COOEHHOCTEN 3a7ad, pelaeMbIX YK-1.1 METOIOB aHAJIN3a U CUHTE3a
METO/IaMH MAITHHHOTO O0yJICHHUS.
YmMeer pazpabaTheiBaTh U
peaTN30BBIBATH AITOPUTMBI
Haiite KpaTkoe OoIIMCcaHue MaTeMaTHYECKUX MOJIeIe Ha
3 | BO3MOXKHOCTEH OubIMOTEKH [TK-2.1 0ase SI3BIKOB
Scikit-Learn. IPOrPpaMMHUPOBAHUS M [TAKETOB
MPUKIIAHBIX IPOTpaMM
MOJEITUPOBAHUS
JlaliTe KpaTKyl0 XapaKTEpPUCTUKY
OuoOMMoTeK A TIpeaoOpaboOTKH .
TAHHBIX, BH3YATH3AMMH TAHHBIX 1 YMeeT npuMeHsATh CUCTEMHBII
4 ’ Y . VK-1.1 IMOXO/ Ul aHaJiu3a u
MIOCTPOCHUS Mojiesei, ux
pelleHUs MOCTaBIEHHBIX 3a/1a4
oOyueHus: U aHalu3a IMOJTYYEHHBIX
pE3yJIbTaTOB.
. Brnaneer HaBbikaMu paboOThI C
[IpuBecTn mnpumepbl  JIMHEHHBIX . .
5 . YK-1.2 Hay4YHOU U y4eOHOM
Moene. .
JIUTEpaTypoit
3HaeT KJIacCUYecKue
MaTeMaTH4eCcKue MOJIEH,
MIPUMEHSIEMbIE B €CTECTBEHHBIX
HayKaX, IPOMBIIIJICHHOCTH U
[IpuBectn ANTOPHUTMBI JUTST IK-1.1 yrax, fp
6 ou3Hece.
pelIeHns 3a1a4u Kiaccu(UKaimm. [IK-5.2
YMeeT B cocTaBe KOMaH/IbI
pa3paboTYNKOB y4acTBOBATH B
mporeccax pa3padoTKu
MPOrPaMMHOTO OOeCTIeUeHUsI.
Jlatb  ompeneneHue  MpoOIEMbI
nepeoOydeHuss W METOJOB  ee Braneer merofam
7 PeODYH YK-1.2 KPUTHYECKOIO aHAIN3a U
OoOHapy)XeHHsT ¥ pa3pelieHus

(perynsipusanus).

CHHTE3a HH(pOpMaIUn
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IIpuBecT npUMEpPHl AITOPUTMOB

VYMeeT nucnoib30BaTh

g | MammHHOTO oOy4yeHus - MK-1.1 MaTeMaTH4eCKUe MOJIEIH B
pemiaromue  JOepeBbs U HX ' npoeccuoHaIbHON
KOMIIO3HIINH. JIeSITeIIbHOCTH
Bianeer npaktuueckum
OTBITOM pa3paboTKU U
peanu3aly aropuTMOB Ha
0as3e SI3bIKOB

IIpuBectn ommcanne wmeroma K-
9 . . [K-2.1 IIPOrpaMMHUPOBAHUS U TAKETOB
Onmxailmux cocenei.
MPUKIIAJHBIX TIPOTPAMM
MOJICITUPOBAHUS JUTS PEIICHHS
3a/1a4 IpoPeCCHOHATLHON
JIeSITeITbHOCTH

JlaTtp onmcaHue MeToJla ONOPHBIX

BektopoB (SVM) wu mpuBectu 3HaeT OCHOBHBIC MTOHATHS

10 | ocHOBHBIC OJTambl €ro BBIBOJA, [IK-4.1 MAaTeMaTU4YeCKOTO anmnapara u
yKa3aThb BHUABI SIEp B METOME MH(POPMAIIMOHHBIX TEXHOJIOTHA
OTIOPHBIX BEKTOPOB.

Bnaneer HaBbIKaMU
. pa3pabOTKH W UCCIICTOBAHMS
[TpuBectn OaiiecoBCKHE MOjaENH B
11 IK-1.1 HOBBIX MAaTEMaTUYECKUX
3a/1avyax MAIIMHHOTO O0yUYeHUS N
MOJIeNIel B €CTECTBO3HAHUH,
MIPOMBIIIJICHHOCTH U Ou3Hece
VMeeT co3maBaTh, HCCIEA0BATh
[IpuBecT  KpuTepuH  OICHKHU U aHAJIU3UPOBATh

12 s dexTuBHOCTH MoJelnen TK-1.2 MaTeMaTUYECKHE MOJICIIH,
MalIMHHOTO O00ydeHHus B 3ajadax ' MIPUMEHsIEMbIE B €CTECTBEHHBIX
KJIacCU(UKAIIUU U PErPECCUU. HayKaX, IPOMBIIIJIEHHOCTH U

OusHece
VYMeeT HaXOIUTh,
OpMYJIUPOBATh U pellaTh
[IpuBecTu MaTeMaTH4ECKYIO (popmyup p
N CTaHJapTHbHIC 33]]a4 B
MOJeNlb OMOJIOTMYECKOro HeHpoHa, N
13 . [1K-4.1 coOCTBEHHO Hay4yHO-
MPUBECTH  HpHUMEPhl  (YHKIIHMA .
UCCIIeIOBATENbCKON
aKTUBALIUU.
JESITEIbHOCTH B MaTeMaTUKe U
nHpopMaTuke
Jatb  ompeneneHHs]  OCHOBHBIX
00BEKTOB HEHPOHHBIX CETH (CIIOH,
Brnazneer HaBbIKaMu HAy4YHO-
GYHKIMHM — akTHBAIUH, (QYHKIUS .
UCCIIEI0BATENBCKOM
14 | motepb, ONTUMHU3ATOPHI), JAaTh [1K-4.1
NeSITeIbHOCTH B MaTEMaTHKE U
JI0Ka3aTeIbCTBO aNropuTMa
uHpOpMaTHKe
o0OpaTHOTo pacrpocTpaHeHUs
OIITMOKH.
Jlatb  ompeneneHuss  OCHOBHBIX Brnazneer HaBbIKaMu pabOTHI C
15 | pneMeHTOB CBEPTOYHON HEHPOHHOM YK-1.2 Hay4YHOH 1 y4eOHOM

ceru: ceeptka (2D u 3D), pooling.

JUTEPATYpOU
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16

[IpuBectTn mnpuUMeEpPHl  Pa3IU4HBIX
ApPXUTEKTYP HEMPOHHBIX CETEH.

YK-1.1
[1K-5.1

YmMeeT npoBOAUTH aHAIN3
3a71a4uul, BBIACIATH ee 0a30BbIC
COCTABJISIIOIIUE U
bopMyITUpPOBaTh PE3YIbTATHI,
KOTOpbIE HE0OX0IUMO
JIOCTUTHYTb.

3HaeT nmpasuiia paboThl B
COCTaBe Hay4yHO-
MCCIIEIOBATENLCKOTO U
IMPOU3BOJACTBCHHOI'O
KOJIJIEKTHBA, METOAbI U
CIoCcOOBI peleHus 3a1a4
npodecCuoHAIBHOU
JeSITEITbHOCTH.

17

JlatitTe omucanue OWMOIMOTEK U
(bpeiiBOpKOB I TTOCTPOCHHUS
HEUPOCETEBBIX MOJIETIEH, 170.4
ooyuenms:  TensorFlow, Keras,
PyTorch.

[1K-1.2
[1K-5.1

Bnaneer npaktuueckum
OTIBITOM MTPUMEHEHUS S3BIKOB
MIPOrpaMMHUPOBAHUS U TTAKETOB
MPUKIIATHBIX TTPOTPaMM IS
MIPOBEJICHUS] MATEMAaTUYECKOTO
MOJISTMPOBAHUS TTPU TTIOMOIIN
KOMIBIOTEPHOU TEXHUKH.
YmMeer paboTath B COCTaBe
Hay4YHO-HUCCJIEI0BATENbCKOTO U
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBA U pelaTh 3a7auu
npoeCcCHOHATBHOM
JIeSITEIbHOCTH.

18

[IpuBecTu omycaHue
BO3MOYKHOCTENA OnOINOTEKH
KOMITBFOTEPHOTO 3pEHUs OPENCV.

[1K-2.1
I1K-5.1

3HaeT COBPEMEHHBIE METOIbI
pa3pabOTKH U pean3aIiun
QITOPUTMOB MaTEMAaTHYECKHX
Mojienel Ha 6a3e sI3bIKOB
POTPaMMHPOBAHUS U TTAKETOB
MPUKJIAJIHBIX TIPOTPAMM
MOJICIIUPOBAHMUS.

Brnaneer HaBbikamu pabOTHI B
COCTaBe Hay4yHO-
UCCIIEIOBATEILCKOTO U
IPOM3BOJICTBEHHOTO
KOJUICKTHBA, JITOPUTMAMHU
peleHus 3a1a4
npodecCHOHATLHOU
JeSITEIbHOCTH.

MaTepuaJjbl VI TeKyIIero KOHTPOJIst

q)OpMLI TEKYIICT0 KOHTPOJIA: KOHTPOJIb MNOCCMACMOCTH, OTYECThI IO IPAKTUYCCKHMM

3aHATUAM (J1a00paTopHbIe pabOTHI).
Temamuxa npaxmuueckux pabom.

Ne Tema paGoTsl

I1P1 BBojHoe 3aHsTHE IO pabOTe HA reTepOreHHON BHIYMCIUTENBHOM M1aTdhopme
JIMT OUSU HybriLIT B pamkax sxocuctemsr st ML/DL.
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Pabora B Jupyter Notebook — mHTepakTHBHOII Web-cpeme s pa3spaboTku
npuiokeHnid Ha Python, aHanu3a ¥ BH3yajM3alliu JaHHBIX, PELICHUS 3a/1a4
MaTeMaTH4YeCKOTO MOJICIMPOBAaHUS, B TOM 4YHCIe Ha 0a3e METOA0B
MAIIMHHOTO ¥ ITyOOKOT0 00yUeHHS.
OcHoBbl Python: 0a30Bble TUIIBI JaHHBIX, THITBI KOJUICKIIMH, YIIPABIISIOIIHE
CTPYKTYPHI U (DYHKIIHH.
SI3bIk porpammupoBanus Python, 6ubnuoTeku i aHATKM3a U BU3YyaTU3aI[iH
nauueix: NumPy, matplotlib, pandas (ocHoBsI).
bubanoreka NUmMPY: paGota ¢ MaccuBamu (co3laHue, WHACKCAIUSA, CPE3bI,
CIIMsSIHUE W pa30uMeHue), BBHIOJHEHWE BBIUMCICHWA HaJ MacCHBaMH,
arperupoBaHMe, OINEpalul HAJ MAacCHBAMH, COPTHPOBKAa MAacCCHBOB,
CTPYKTYpHUPOBAaHHBIE MaCCHBEI.
IIpumepsr:

¢ Coznanue OJTHOMEPHBIX " MHOTOMEPHBIX MacCHBOB

(np.arange(),np.linspace(), np.random.normal() u T.x1.):

e ATpuOyThl MaccuBoB (ndim, shape, size)

e Cpe3bl: HamevyaTaTh CTPOKY, CTOJIOCI] U T.1I.
MackupoBaHHe U «IIPUXOTIUBAS UICKCAITHSL.

Busyanuzaius ¢ nomoripio 6uéaunorex matplotlib u seaborn: rpaduxkmu,
TUCTOTPAMMBI U T.J.
IIpumepsr:
® [IpOCThIE JTUHEHHbIE rpadUKU: [[BETA M CTUJIN JIMHUH, HacTpoiKa rpaduKoB,
MOJIUCH K OCSIM, METKH Ha TpaduKax;
® [IPOCTHIE TUarpaMMbl paccesiHus;
® BU3yaJu3alys MOTPEIIHOCTEMH;
rpaduKH IIIOTHOCTH U KOHTYPHBIE Tpa(uKH.

I1P2

Paborta ¢ qanHeIME ¢ OHOIHOTEKO0I Pandas: 00beKTh OMOIHOTEKH, OIICpALIHH
HaJ[ TaHHBIMH, UE€papXUUECKas UHICKCAIHs, 0ObeMHEHNE HA0Op JaHHBIX,
arperupoBaHue U TPYMIHPOBKA, CBOIHBIC TaOIHUIIbI, paboTa ¢ BPEMEHHBIMU
psAIamu.
IIpumepbi:

¢ O0nexThl Onbnmorexkn Pandas:oonexT DataFrame, o6bexT Series;

e 00BeKT Series Kak crielualIu3upOBaHHbIN CIIOBapPh,

® MHJICKCAIlis U BEIOOpPKA JIAHHBIX;

eyTeHUe NaHHBIX U3 CSV (aiina;
CBOJTHBIC TAOJIMIIBI HA IPUMEPE JAHHBIX O POIKIAEMOCTH.

I1P3

MaraHOE 00yueHue ¢ OndauoTexoit Scikit-learn.
Jlabopartopras padota Ne 1: 3ajaua 0 KOHBEPCHH CaiiTa.

11P4

MarnnHOe 00yueHue ¢ Gubanorexoii Scikit-learn.
JIunelHpIe MOACIIN.

I1P5

ANTOPUTMBI MAILIMHHOTO OOYYEeHHUS: 3aJauu KIaccuuKauy (HauBHas
OaifecoBckas kiaccuuKaius, rayccoB 0aiiecoBCKHii kiaccudukarop,
MOJIMHOMUAJIbHBINA 6a€COBCKHM Kaccu(uKaTop).

I1P6

AJTOPUTMBI MAIITMHHOTO OOYUYeHUS: TMHEWHAs! perpeccusi, perpeccus o
KOMOMHAIMK 0a3UCHBIX (PYHKIMI, BOIPOCHI perysipu3aluu.

I1P7

ANTOPUTMBI MAITMHHOTO 0O0YYEHUS: METOJ OMIOPHBIX BEKTOPOB (Support
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Vector Machines).

I1P8

3a1auu MAITMHHOTO OOYYEHUS: IePEBbs IPUHATHUS PEILICHUH U CITydaiiHbIe
jeca.

I1P9

3aaur MaTuHHOTO OOYUCHUS: KIIACTEPU3AIIHSI, METO/IbI IIOHWKCHHUS
pasMepHOCTH. MEeTO 1 IJIaBHBIX KOMIIOHEHT.

I1P10

®peiimBopku 1 6ubmrotekn TensorFlow, Keras: oubaroTeka riyookoro
oOyuenus Python.
Ha npumepax paccmaTpuBaeTcs MPOUECC CO3AAHUS HEUPOHHOW CETH B
¢bpeiimBopke Keras:
® CO3JIaHUS MOJIEIIU C UCNOJIb30BaHUEM (QyHKLIHOHAIbHOTO API;
® [IOATrOTOBKY JIaHHBIX I 00y4€HHUs, CO3aHUE FeHepaTOpa JAHHBIX;
e 00ydeHHEe HEHPOCeTH U OIIEHKA KayecTBa MOTy4HBIIEHCS MOJIENH.

I1P11

®peiimBopku 1 6ubmrotekn TensorFlow, Keras: oubanoTeka riryookoro
oOyuenus Python.
PaccmarpuBaroTcss HEOOXOIUMBIE TPUEMBI TTIOBBIIICHUSI TOYHOCTH
Pe3yNbTaToB:

® ayrMeHTAIUs TAaHHBIX IS OOyIEHHS;

e perymspu3amys CeTH ¢ moMouIpio cnoes Dropout;

I1P12

®peiimBopku u oubaroTeku TensorFlow, Keras: 6ubnmnoreka riayookoro
oOyuenus Python.

Fine-tuning HeipoceTeBBIX MOJIENIEH HAa OCHOBE MPEIBAPUTEILHO 00YUECHHOM
CETH.

I1P13

[Tpumepsl Ha UCTIOJIB30BAHUE CBEPTOYHBIX HEHPOHHBIX CETEH ISl PeIICHUS
MIPUKJIAIHBIX 3a]a4.

I1P14

MarmuHHoe U TiTy00oK0oe 00y4eHHe IS 3a/1a4 aHAIN3a TEKCTOB.
Paccmarpuaetcs workflow Tunmmanoro npoekra Data Science, paGoTarorero
C TEKCTOBBIMU JJOKYMEHTaMH: (POpMyIUpOBKa MPOOIEMBbI, FeHepalus JaHHbIX,
aHaJIU3 JIaHHBIX HA OCHOBE COOTBETCTBYIOIIMX (DYHKITHIL:

HECKOJIBKO CIIOCOOOB M3BJICUECHUS U ONMHUCAHMSI CEMAHTUYECKON HMH(OpMaIiu
u Oylder mMmoka3aHO Kak BKJIIOYUTH / JOTIOJHUTH €€ JIOTOJIHHUTEIbHOM
HECEMAHTUYECKON (Y4TO MOXKET MOMOYb YIYYIIUTh pe3ynabTaThl). Jlamee Mbl
paccMOTpUM, CKOHCTPYUPYEM U IPUMEHUM HECKOJIBKO CTAaHAAPTHBIX MOJIENIEH
MamrHHOTO 00yueHus (ML) i onucaHus HalIMX JTAHHBIX: MBI IPUBEIEM UX
K 3aJa4aM Kjaccu(pUKAlMM ¢ perpeccu. 3aTeM Mbl aHAIU3UpPyeM
addexkTuBHOCTH MeTOI0B ML, a Takxe pojib, BIUSHUE U aKTYaJIbHOCTh HAILIUX
CEMaHTUYECKUX M HECEMAaTHUYeCKHMX NIpHu3HakoB. Jlamee Mbl MOKaxeM, Kak
IPUMEHSTh METObI TTIyOOKOTOo OOYy4eHHUs Ui pElIeHUs TOH ke MpoOJieMsbl -
MBI paccMOTpuM Mpocteie Moaenu DNN (rimyGoxkast HeiipoHHast ceTh) 1 CNN
(cBepTouHas HEMpOHHAsA CeTh). B KOHIIe MBI COMOCTABIIIEM HAIllK PE3yIbTAaTh
no ML u DL, olcyxnaemM HX IUIIOCBI M MHHYCBHL: 3()(EeKTHBHOCTD,
HE0OXO0IMMbI€ BEIYHCIUTENBHBIE PECYPChI, BO3MOXKHBIC TYTH UX YIYUIICHHUS.

I1P15

KommerorepHoe 3penne ¢ Python: pabora ¢ opencv.

I1P16

KommbrorepHoe 3penue ¢ Python: rioybokoe oOydeHHe B TEXHOJOTHSX
KOMIBIOTEPHOT'O 3pEHUSI.
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IlpumepHnvie memvl doOMaAUHUX 3a0AHULL

Ne Tema noMmamHero HNuauxaropsl
3ajlaHus JMOCTHKEHU S Pe3yabTaThl 00yYeHUs
KOMIETEHIIHH

1 3anaun Ha paboTy C
MHOTOMEPHBIMH
MaccuBamu (OMOIMOTEKA
NumPYy), 3agaun Ha
MOCTPOEHHE TPadUKOB
(byHKHHI:I (noctpoerne 3HaeT crenu(uKy CHCTEMHOTO
(GyHKIMH aKTHBALINN), HoXO A,
nuarpaMm. MIHTepakTuBHOE YK-1.1
ynpasierne B Jupyter 3HaeT cnenuuKy JOTUYECKUX METOI0B
Notebooks: oubmnoreka AHAITHEA 1 CHITES3.

IPywidgets — 3aga4a Ha
HaxO0XJIEHUE TOYEK
nepeceyeHus rpauKkoB
(GyHKIMI B 3aBUCUMOCTH
OT IMapaMeTPOB.

12 3amaun Ha paboTy ¢ YMeeT NpuMEHsITh CUCTEMHBIN TTOIXO0]T
TAHHBIMHU C OMOJINOTEKOMN YK-1.1 JUISl aHAJIW3a U PEUICHUS TOCTaBICHHBIX
Pandas. 3ajau

J3 JlabopaTtopHnast padora 1.

Koppensauus n nunerinas

perpeccus (dacth 1): YmMmeer pazpabaTbeiBaTh U

HCCIEeI0BaTh 3aBUCUMOCTD pealn30BbIBATh AIITOPUTMBI
KOJIMYECTBA CKauUBaHUN K-2.1 MaTeMaTHYeCKUX MOJEIIEN Ha 0ase
MIPOrpaMMHOTO TIPOAYKTa A3BIKOB ITPOrPAMMUPOBAHUS U TTAKETOB
OT KOJIMYECTBA MOCEUICHHI MPUKIATHBIX IPOTpaMM

caiita: cpeactamu Python, MOJETUPOBAHUS

Python+NumPy, Scikit-

Learn.

14 JlaGopaTtopnas padota 2.

Knaccudukanus (vacts 1): .
Brnaneer HaBbikaMu pabOTHI C HAYYHOM
n3ydeHue merona k VK-1.2 N N
N . U yueOHOH uTeparypoit
Onmuxalmux cocenen s
3a/1a4 Kiaccu(uKaluu.

5 JlaboparopHas pabota 2. 3HaeT KIIaCCHUeCKue MaTeMaTHUeCKue
Knaccudukanus (dacts 2): MOJIETIH, IPUMEHSIEMbIE B €CTECTBEHHBIX
M3Y4YEeHHE METO0/1a OTIOPHBIX MK-1.1 HayKaX, IPOMBIIIJICHHOCTH 1 OM3Hece.
BEKTOPOB U HAUBHOTO K-5.2 YMeeT B cocTaBe KOMaH Ibl
0aiiecOBCKOT0 pa3paboTYUKOB y4acTBOBATH B
Kknaccudukaropa. mpoleccax pa3paboTKH MPOTPaMMHOTO

o0ecrieyeHus.

J16 JIaGopatopHas pabota 3.

CpaBHeHHUE aTOPUTMOB,
MCTPHI. . Brnazneer meToiaMu KpUTHUECKOTO
3amada OnHApHOM VK-1.2
aHaJIM3a U CHHTEe3a MHPOpMAIUU
KiaccuduKkanuy Ha Habope
nanHbIx C Kaggle: pima-
indians-diabetes.
7 JlaGopatopHas pabota 4. I1K-1.1 YMeeT UCIoIb30BaTh MATEMATUYECKUE
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[IpuMeHeHne MeTO0B
MAIIUHHOTO OOy4YeHUs s
SKOHOMHYECKHX 3aJ1a4.

MOJIETU B MPOECCHOHATBHON
JICSITCIIBHOCTH

8 JlaboparopHas pabota 5. Bnaneer npakTH4eCKUM OIIBITOM
3aza4y MalIMHHOTO pa3pabOTKu U peanu3aluy aIropuTMOB
o0y4YeHHs: TepeBbs K-2.1 Ha 0a3e S3bIKOB MPOTPAMMHUPOBAHUS U
MIPUHSTHS PEIICHUN U MAKETOB MPUKJIIAJIHBIX IIPOTPAMM
cllydaiiHble Jieca. MOJETTUPOBAaHUS JJISl PELICHUS 3a/1a4

podecCHOHALHOM IEeATEIIBHOCTH

J19 3ajaun MaIIMHHOTO
o0Oy4eHHs: KIlacTepHu3aIus,

METO bl TOHM)KEHUS
3HaeT OCHOBHBIE TTOHSTHS
pa3MepHocTH. Meton
TABHEX KOMIOHCHT. [IK-4.1 MaTeMaTHIeCKOro anmnapara
UH(POPMAIMOHHBIX TEXHOJIOTHIA
MoenupoBaHie JaHHBIX
ONIPENIETIEHHON CTPYKTYPhI
(Scikit-Learn)
J10 | JJaGoparopHas paboTta 6.
HeitpoxonTpoiuiep aiist
MIEPCOHAXEMN Brnaneer HaBbIKaMu pa3pabOTKH U
KOMTIBIOTEPHBIX UTP. K-1.1 WCCIIEIOBAHMS HOBBIX MAaTEMaTHIECKUX
[Toctpoenne monenu B MOJIeJIel B €CTECTBO3HAHUH,
Keras, oOyueHue moenu, IIPOMBIIIJIEHHOCTH U Ou3Hece
aHaJIU3 MOJTY4YEHHBIX
pe3yIbTaToOB.

H11 | JJaGoparopHas pabota 7.

Pemrenue 3agaun YMeeT co3gaBaTh, HCCIEIOBATh U
KJ1accupuKauu TK-1.2 aHAIM3UPOBATH MATEMATUYECKUE
PYKOIUCHBIX ITUGD ¢ ' MOJIETIH, IPUMEHSIEMbIE B €CTECTBEHHBIX
MTOMOIIBI0 MHOTOCIIOIHOTO HayKaX, MPOMBIIIJIEHHOCTH U OM3Hece
MepLENTPOHA.

H12 | 3amaum Ha paboTy ¢ YMmeeT HaxouTh, GOPMYIUPOBATH U
M300paxeHUSIMU peliath CTaHAapTHBIC 3374 B
(bubmmoTeka Opencv) [1K-4.1 COOCTBEHHOM HAy4YHO-

HCCJIEIOBATENIbCKOM IeATEIbHOCTH B
MaTeMaTHKe U MHPOPMATHKE

13 | JlaboparopHas padora 8. Brnazneer HaBbIKaMu HAy4YHO-
Heiiponnsie cetu. HCCJIEIOBATENbCKON AEITETbHOCTU B
CpaBHUTENBHBIN aHATTN3 MaTeMaTHKe U UH(pOpMaTUKe.
WCIIOJIb30BAHUS PA3IMYHBIX [1K-4.1 Brnaneer HaBbikaMu pabOTHI B COCTaBe
ITOPUTMOB ONITUMU3AIUH. [1K-5.1 HAy4YHO-HUCCIIEI0BATENBCKOTO U

IPOM3BOJICTBEHHOT'O KOJUIEKTUBA,
QITOPUTMaMH peLIeHUs 3a/1a4
npo(ecCHOHATLHON IeATEIbHOCTH.

14 | JlabopaTtopnas pabora 9. Brnaneer HaBbIKaMu pabOTHI C HAYYHOM
Pemenue 3apaun U y4eOHOM nuTepatrypoil.
KJ1accu(uKauu 3HaeT COBPEMEHHbBIE METO/IbI
n300pakeHul ¢ TOMOIIBIO YK-1.2 pa3paboTKU U peau3aliuy aIropuTMOB
CBEPTOYHON HEHPOHHOU [K-2.1 MaTeMaTHYeCKuX Mojiesielt Ha 6ase

ceTu. Mlcxo1HbIE TaHHbIE!
DataSet CIFAR-10

SA3BIKOB IPOTPAMMUPOBAHUS U ITAKECTOB
MMPUKIAJHBIX ITPOTrpaMM
MOJICIIMPOBAHUS.
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15 | JlabopaTopnas padora 10.

YmMmeer IMPOBOAWTD aHAJIMU3 3ala4H,

PacnosnaBanue
BBIJICJIATH €€ 0a30BbIE COCTABIISAIONINE U
PYKOIIMCHBIX (P
(dbopMynupoBaTh Pe3yabTaThl, KOTOPHIE
Pemenue sanaun HEe00XOAUMO HOCTUTHYTH
KJaccu(uKanuu YK-1.1 YIb-
3HaeT npaBuia padoThl B COCTaBe
PYKOIIUCHBIX TUQD. [IK-5.1
HAYYHO-HMCCIIEI0BATEIHCKOTO U
HcxomHIe faHHELe: MIPOM3BOJICTBEHHOTO KOJUIEKTHUBA
DataSet MNIST + P ’
. METO/Ibl ¥ CIOCOOBI pereHHs 3a1a4
cOOCTBEHHBII HA0OP .
npo(eCcCHOHATLHON IEATEILHOCTH.
JTAHHBIX
16 | JlabopatopHas pabdora 11. Bianeer mpakTHYECKUM OTIBITOM
JleTexTop mMacok: IIPUMEHEHHUS A3bIKOB
JETeKIUsT HATMIUs WIN IPOTPaMMHUPOBAHUS B TTAKETOB
OTCYTCTBHSI MACKU Ha JIUIIE NPUKIIAJHBIX IPOTPAMM JUTS
YeoBeKa MPOBE/ICHUS] MATEMaTHYECKOTO
[K-1.2 MOJIEJIUPOBAHHUS IIPU IIOMOIIH
[IK-5.1 KOMIIBIOTEPHOU TEXHUKH.

Ymeer paboTaTh B COCTaBE HAy4HO-
UCCIIETIOBATEILCKOTO 1
IMPONU3BOJCTBCHHOI'O KOJIJICKTHBA U
pemarh 3a1a4u mpodeccCuoHaTbHON
JeSITeTThHOCTH.

IIpumep nomamHei padoThI

3anaua. (C.B. Ausaszan, B.C. Mxumapsn. llpukiiagnas CTaTUCTUKA B 3aJja4axX U YIIPAXKHEHUAX. —

M.: JOHUTU-TAHA . 2001. -270 c.)

Cneunaano HCCICIO0BAaHUC IMTOKa3aJl0, YTO CKIIOHHOCTDH (bI/IpM K yTaWBaHHIO YaCTH CBOUX

JI0X0JI0B

(I/I, COOTBCTCTBCHHO, - K YKIIOHCHHIO OT YILIATBI YaCTHU HaJ'IOFOB) B CyH.[GCTBGHHOfI MEpeC

ONpCACIIICTCA ABYMS ITOKa3aTCIIsIMU

¢ X1 — COOTHOLICHHUEM ((6BICTpOTBI AKTHUBOB» U TCKYIIUX ITaCCUBOB,
®* X2 — COOTHOLICHUEM l'IpI/I6I)IJ'II/I H IMIPOLUCHTHBIX CTaBOK

(06a rmokazaTessi OLIEHUBAIOTCS 110 ONpeaeIeHHOM MeToauke B mkaie ot 300 mo 900 6anos);
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OO0yuyarmas BpI0OpKa:

Ne ®upmMbl, YKIOHAKOIIHECH OT | DUPMBI, He YKJIOHSIOIIHECS 0T
HAJIOTOB HAJIOTOB
X1 X2 X1 X2
1 740 68 750 590
2 670 600 360 600
3 560 550 720 750
4 540 520 540 710
5 590 540 570 700
6 590 700 520 670
7 470 600 590 790
8 560 540 670 700
9 540 630 620 730
10 500 600 690 840
11 - - 610 680
12 = = 550 730
13 - - 590 750
Tpedyercs:

* IIpeanoxuts (c 060CHOBaHHEM) U PEaTU30BaTh METO/, C TOMOIIbIO KOTOPOTO MOKHO
OTIPEIeNIUTh, K KakoMy kiaccy (1 umu 2) criemayeT oTHeCTH PUPMY € OKa3aTessIMu:
x; = 740,x, = 590.
*  NpPeNIOXHUTH (¢ 000CHOBAHMEM) U BHIYMCJIUTH PACCTOSIHME, U3MepPsIIollee CTeNeHb
Pa3jInuMsA IBYX aHAJIN3HPYEMbIX KJIACCOB

ANropuT™Mbl KaaccuGuKAIMM :
» SVM (C-Support Vector Classification ¢ paznuunsivMu 3HaueHussMu napamerpa C)
» Gaussian Naive Bayes algorithm for classification (GaussianNB)
*  Meroa K-ommkaitmux coceneii (Nearest Neighbors Classification,
KNeighborsClassifier):
MPOBECTH MCCIIEOBAHUE B 3aBUCHMOCTH OT [TapaMeTPOB)

IIpumepsnl 1a0opaTopHbIX padoT
JlaGopaTopnasi paGora Ne 1

3agauyn MalIMHHOTO 00y4eHusi: 3aJa4a 0 KOHBEPCHH CalTa
(koppensiuus U JIUHEHHAsI perpeccus).
Henp padorei: Ha npuMepe nmocTpoeHUs MaTEMATUUECKON MOJEIN 3aBUCUMOCTH KOJMYECTBA
peructpanuu (M CKauMBaHMN) MPOTPAMMHOIO IMPOJAYKTa OT KOJMYECTBA IOCELIEHWI caiiTa
(manHbBIE padoTHI [1]) ocBOUTH paboTy ¢ MoaeassMu OnbroTeku Scikit-learn.
Merton pemieHus:
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JIns moCTpoeHMsI JIMHEHHOW MOJeIHM MpeylaraeTcs HCHOJIb30BaTh METOJ HAMMEHBIIMX
KBazparos [2].
bubiamorexn: s Busyanusanuu gaHabix: matplotlib u seaborn [3], mis moctpoenus nuHelHOM
monenu Scikil-Lean [4].
IMoaroroBka u aHAJIN3 TAHHBIX:

* Cosznmarb CSV-¢aiin ¢ nannsivu:  /data/website_stat.csv

* Hameuvartarte TaOnuIly, TaHHBIC MO IMOCEIIAEMOCTH M PETUCTPALMK HA CalTe, CBOJHBIC

CTaTHCTUYCCKHE MOKA3aTEeIIN

[TocTpouTh 3aBUCUMOCTD 3aPETUCTPUPOBABIINUXCSA HA CAUTE OT KOJMYECTBA MOCEIIEHUI
Peasm3zanumn:

1. Peanuzauus cpencreamu Python u Numpy.

2. Peanusaruu ¢ ucnoss3oBanreM Python, Numpy u Scikil-Lean.

OT4eT 10/1KEH COIePKATh:
1. TlocraHoBKy 3ajaumu.
2. Omwmcanue MeToa pemieHus (BbIBO (hopmyin).
3. OmwmcaHue NBYX peanu3aruil.
4. TloctpoeHHble rpadUKH 3aBUCUMOCTEH:
[TocTpouTh 3aBUCUMOCTb 3apETHMCTPUPOBABIIMXCS Ha CcalTe OT KOJMYECTBa
MOCEIICHUH U MOJTYYEHHOW JIMHEHHOW MOJIENH:

Conversion marketing: 10 days data and Linear Model

—— Liner model ®
@® Datafrom[1]
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5. OTBeTHUTH HA BOMPOCHI:

e [Ipu xomuuectBe nocenieHui cairta B 8000 uenoBeK, CKOIbKO IUIAHUPYETCS
MOJIYYUTh 3aPETUCTPUPOBABIIMXCS (MM CKAYaBIINX) TPOrPaMMHBIHN MPOIYKT;
o Jlns oGecnieuenust 500 ckaunBaHUM MPOAYKTA, CKOJIBKO YETOBEK JOJKHBI
3aiiTH Ha caT?
6. AHanu3 MOJy4eHHBIX Pe3yIbTaTOB U BHIBOIBI.
7. CHucok UCTONb30BAaHHON JIUTEPATYPHI.

Jluteparypa:
[1] KouBepcus noceruTeneii caiita:
https://habr.com/ru/company/nerepetitor/blog/250633/

[2] Kaxanep /1., Moynep K., How C. UnciieHHbIE METO/IBI ¥ TPOTpaMMHOE obOecriedeHue. M.
Mup. 1998.

[3] bubnmoreka seaborn: Statistical Data Visualization:
https://seaborn.pydata.org/
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[4] BuGmmoreka scikit-learn: Perpeccusi:
https://scikit-learn.org/stable/index.html

JlaGopaTopnasi pabora Ne 6
HeiipokoHTpoJuiep 15 mepcoHakeil KOMNbIOTEPHBIX UTP
Leab padoTwhl: Ha npuMmepe 3amaudl pa3paboTku Hetipokonmponnepa O0isi nepcoHaicet
komnwvlomepHoix uep (mpumep B3sST u3 [1]) ocBouTh pabOTy ¢ HEHPOCETIMH, M3YYUTh METO]
00paTHOTO pacmpoCTpaHeHHUs OMIUOKH U 0CBOUTH WOIkflOw C HelipoHHBIMU ceTsiMu B (peiiBOpKe
Keras.

Jannble (00y4amomas U TeCTOBbIe BLIOOPKH) MPeACTABIEHbI B BU/Ie TA0JIMIbI:

e 370pOBbE (YUCIIOBOW MapaMeTp, NpUHUMAIOUIUil 3HaueHus ot 0 110 2)
e HaJIW4Me HOKa (YMCIOBOM mapamMeTp OT uiu 1)
e HaJW4Me MUCTOoJIeTa (YUCIOBOM MapameTp OT Wi 1)
e HaJIW4Me BparoB (UMCIOBOW MapaMeTp - KOJIMYECTBO BParoB)
e IOCJIEAHUH CTOJIOEL MOKA3bIBAET IPHHAJICKHOCTD KJlaccy, T.€. IeiicTBrue
*  YBOPauMBaThCsA
*  aTaKoBaTh
*  [IpsTaThCA
»  Oexarb

TpeOyercs: coznanus HelipoHHOM ceTu B (ppeitmBopka Keras:
e coznanus Mojenu B Keras, MoJenupyromiero noBeeHIe nepcoHaxa urpbl, B
3aBUCHUMOCTH OT 3HaYeHUs 4 BXOTHBIX ITapamMepoB ;
e oOyueHHE HEUPOCETH M OLICHKA Ka4eCTBA MOJTYIUBIICHCS MOICIIH.

Jluteparypa:
[1] Howconc M.T. TlporpamMMupoBaHHE HCKYCCTBCHHOIO HHTEUIEKTAa B MPHIIOKEHHsX. I[lep.c
anri1. A.M.Ocumnosa. - M.: IIpecc, 2006. - 312c. ISBN 5-94074-275-0. - ISBN 1-58450-278-9.
[2] Keras: The Python Deep Learning library:

https://keras.io/

MeToanyeckue MaTepuaJibl, oNpeaessiolne Npoueaypbl OeHMBAHUS 3HAHUI, YMEHH,
HABBIKOB M (MJ1H) ONBITA 1eATEJIHHOCTH, XaPAKTEePU3YIOIIUX ITANbI (P)OPMUPOBAHUS
KOMIIEeTeHI N

Jlis KOHTpOJIA 3HAHWM CTYIEHTOB IO JAHHOM AMCUUILTMHE HEOOXOAUMO MPOBOIUTH
TEeKYIIMA U TPOMEKYTOYHBIH KOHTPOJb. TEeKyIIHi KOHTPOJb BBIMOJHSETCA B BHJAE IpHEMa
JOTYCKOB U 3aIIUT NMPAKTUYECKUX U MHAWBHIyaIbHBIX pab0OT, YCTHOTO OMPOCa HA MPAKTHUECKUX
3aHATUSIX. [IpOMEXKyTOUHBIN KOHTPOJIb MPOBOIUTCS B BHJIE 3aueTa, HA KOTOPOM OOCYXKAaloTCs
TEOpEeTUYECKUEe BOMPOCHl Kypca. [IpakTudeckas 4acTb 3a4MTHIBAETCS MO pe3yiabTaTam padoT,
BBITIOJIHEHHBIM B CEMECTpe, Ha OCHOBE OajlIbHO-PEUTHUHTOBO# cucteMbl. [lpu pedTHHroBOM
CHUCTEME BCE 3HAHUS, YMEHUS U HABBIKU, IPUOOpETaeMble CTYACHTaMU B pe3yNbTaTe U3YYCHUS
JTUCIUIUIMHBI, OLICHUBAIOTCS B Oasiax.

Onenka kadecTBa pabOTBl B PEUTHHTOBOM cHCTEME SIBISETCS HAKOMUTENBbHOU W
UCIOJIb3YEeTCSI JUIsl OLIGHWBAHUS CUCTEMHOW pabOTHI CTYJEHTOB B TEUEHUE BCEro IMepHoja
oOyueHusi. MakCUMaJIbHO BO3MOXKHAsl cymMMa OaJlJIoB IO BCEM BHJIaM 3aJaHUN PUPABHUBACTCS
100 %. Ilpu sTOM Takke y4UTBIBAeTCs TOcCeaeMocTh 3aHsatuii — 0,5 Oamna 3a mocenieHue
OJIHOTO 3aHSATHUS MPOJODKUTEIBHOCTRIO | akaieMUYecKuil Jac, Ipyu STOM MaKCUMAaJbHBIA Oalt
3a moceuiaeMocTh paBeH 17. Kaxpoe mpakTthueckoe 3aJaHHe OLEHUBAETCS B 3aBUCUMOCTH OT

29


https://scikit-learn.org/stable/index.html
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CIIO)KHOCTH 3aJ]aHUsl W OIPEJeNIIeTCs MpenojaBaTeieM B Hayalle CEeMeCTpa, MPOCTaBIIETCS B
KypHaje yCIieBaeMOCTH H JJOBOJUTCS JI0 CBEJICHUS CTY/ICHTOB.

UtoObI OBITH TOMYIICHHBIM K 3a4€Ty, CTyIEHT 0053aH MpPOAeNaTh U CAATh BCE MPAKTUUYECKUE
pabotbl. PabGoTbl, mpomynieHHble 0€3 YBaXHUTEIbHOH NpPUYHMHBI, a Takke paboThl, He
3alIUIIEHHBIE CTYIEHTOM B TEUCHHE 2-X HEJeNb IOCIe MPOBEICHHS NPAaKTUYECKOH 4YacTH,
OIIEHUBAIOTCS MPENOoIaBaTesieM ¢ MOHKaIUM kKodddunmrerTom 0,5.

[IpemoraBaTennb MOXKET UCHOIB30BATh «IITpadbl» B BUAC YMEHBIICHUS HAOpaHHBIX 0aJlIOB
3a MPOIYCK MPAKTHYECKUX 3aHATHH, 32 HApyIICHHE CPOKOB BBHITIOJTHEHUS y4eOHOU paboThHl, 3a
CHCTEMaTHUYECKHI OTKa3 OTBEYATh HA CEMUHAPCKUX 3aHATHSAX H T.JI.

PesynbTaThl paboThl CTYIEHTOB (PUKCUPYIOTCS MIPETIOAAaBATENIEM B KypHAJIE YCIIEBAEMOCTH.
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