degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Mertons! pacnio3HaBaHus 00pa3oB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: KommneroTepHoe MonenupoBanue (pU3NIECKUX MPOLEeCCOB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 90 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: B.B. Ps3anoB, kaH/1. ¢pu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefannu kKadeapsl BeraucnutensHon ¢pusnku 01.06.2020



AHHOTANMA

B pamkax Kypca paccMarpHMBarOTCsl CIEAYIOLIME TEMbI: BHABI 33Jad MAlIMHHOTO OO0y4YeHHs, METPUKH
KJIAaCCU(HKALIUK, PErpecCry, JIMHEHHBIE METOAbl U METPUYECKHE METO/bI, OWHAPHBIC PEUIAIONINe JEPEBb,
refipoHHas ceTh, METO/IbI KiIacCH(UKAMK TEKCTOB, 33/1a4a KJIACTEPU3aLUH, CYIIECTBYIOIINE TTOIX0/IbI, OTOOP
MH(QOPMATUBHBIX TPHU3HAKOB, CO3aHNE HOBBIX IMPHU3HAKOB, METOIBI PAabOTHI C ayauo M H300paKCHHSIMHU,
pelieHnre 3a/1a4 peKoMeHIauui. 1{enblo AUCIUIUTHHBL SBISETCS HAYYUTh CTYACHTA CaAMOCTOSITENBHO pellaTh
CIIO)KHBIC TPUKJIAJHBIC MAIIMHHOTO OOYyYeHHS W aHajiu3a MJaHHBIX C TIOMOIIBIO CaMOCTOSTEIHEHO
pa3paboTaHHBIX MPOrpPaMMHBIX KOMILIEKCOB. K 3a1a4aM AMCIMIUTMHBI OTHOCSATCS: HAyYUTh CTYIACHTA pellarh
3a7a4d MalIMHHOTO OOYYeHHs C TOMOIIBI0 TOTOBBIX MPOTPaMMHBIX HaketoB (pandas, numpy, Tensorflow,
Pytorch, ... ), HayuuTh CTymeHTa pelmarh 33Ja4d MAIIMHHOTO OOYYeHHMs W aHalIM3a JaHHBIX IIyTeM
CaMOCTOSITEIIFHON peaM3allii METOIOB paclio3HaBaHMs, BHIOOpA MPHU3HAKOB M METOAOB Banuaanuu. [locie
OCBOGHHSI Kypca TCYACHT OyJeT 3HaTh CHOBHBIC BHJBI 33/1a4 MAIIMHHOTO OOYYeHHs; OCHOBHBIE CEMEWCTBa
QJITOPUTMOB, WCIIONB3YEMbIX JUIS PEHICHUs 3aja4 KIaCCU(PHKALMH, PErpecChy, KIACTepH3alNU; CIOCOOBI
0TOOpa NMPHU3HAKOB, MOUCKA MH(POPMATHBHBIX IIPH3HAKOB, CO3/IAHUSI HOBBIX IIPH3HAKOB; CBOMCTBA Pa3IMUHbBIX
METPHK Ka4ecTBa, PYHKIHI TTOTeph U crtoco00B Bamuaanuu. OH OyIeT yMeTh CaMOCTOSATENIFHO peIlaTh 3a/1a41
aHaJIM3a JIaHHBIX C MCIOJIb30BaHUEM s3bika Python; moib30BaThbesi MaTeMaTHYECKUMH MAKETaMH, HaKETaMH
BU3yaJIM3alliH, MakeTaMu DryOokoro oOydeHus B Python; crpouth HelipoHHBIe ceTH ¢ momouipto Keras,
Tensorflow, Pytorch, a Takke BiaieTh HaBBIKAMH BBIOOpa MOJIEIH, METPHKH M CHOco0a BalWmalldd JJist
KOHKPETHOH 3aj1a4yi; HaBbIKaMH UCIIONb30BaHKs Python u BHemIHMX OMOIMOTEK IUTS pelIeHHs 3a/1ad aHallu3a
JaHHBIX.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

HAay4YUTb CTyACHTA CaMOCTOATCIIbHO PCHIATh CJIOKHBIC IMPUKIIAIHBIC MAIlIMHHOIO 06yquH;1 M aHaJii3a
JaHHBIX C IIOMOIIBIO CAMOCTOATCIBHO pa3pa6OTaHHLIX MpOrpaMMHBIX KOMIIJICKCOB.

33]13‘[1/[ JAUCHUIIINHBI

1. Hayuuts cTymeHTa pemath 3aJaud MAalIIMHHOTO OOYYECHHS C IOMOIIBIO TOTOBBIX IPOTPAMMHBIX
nakeToB (pandas, numpy, Tensorflow, Pytorch, ... )

2. HayumTp crTymeHTa pemarh 3aJauyd MAlIMHHOTO OOy4YeHHMsS W aHajiu3a JaHHBIX IyTeM
CaMOCTOATENIbHON pealin3allii METOA0B PAacIO3HABAHUS, BHIOOPA MIPU3HAKOB U METO/IOB BaJIUAALINH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh IIaroB,
NpEeNBHUIA PE3YNbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  MCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3YyJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH




[MK-1 Crocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CrnocoGen HaxomuTh, aHAIM3UPOBAaTh U 0000IIaTh
pemars 3aa4u, B TOM YUCIIe pa3padaThiBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBaHUHN B
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoi oOnacTu cBOei NpodeccHoHaIbHON
M3y4aeMBbIX SBIICHUH U MPOIECCOB, CHCTEMHO  |ACATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
OCHOBHBIE BH/BI 33]]a4 MALIMHHOTO O0y4€HHS; OCHOBHBIE CEMEWCTBA aJITOPUTMOB, UCIIOJIB3YEMBIX IS
peleHus 3a7a4 KiacCU(pHUKalMK, PErPEecCUy, KIacTepU3aluu; cocoObl 0TOOpa MPHU3HAKOB, IMOUCKA
MH(POPMATUBHBIX NPU3HAKOB, CO3JaHMS HOBBIX NPHU3HAKOB; CBOMCTBA Pa3IMYHBIX METPHK KauyecTBa,
($yHKUMH IOTEph U CIIOCOOO0B BaTHJAIHH.

YMETB:
CaMOCTOSITEJIHO pellaTh 3a/aydl aHajdu3a JaHHBIX C UCIOJb30BaHHEM s3bika Python; momb3oBarbes
MaTeMaTHYeCKUMH IaKeTaMH, MaKeTaMu BHU3yalM3alldu, MakeTamMu Iirybokoro oOyudenus B Python;
CTpOWTH HelipoHHbIe ceTH ¢ moMotsio Keras, Tensorflow, Pytorch.

BJIAJIETh:
HaBBIKAMH BBIOOpA MOIENM, METPUKM M CHocoda BalMalMM AJi KOHKPETHOW 3aJa4yd; HaBbIKAMH
ucnons3oBanust Python n BHemHUX 6MOMMOTEK U1 peleHNs 3a/1a4 aHaIU3a JaHHbIX.
MarepuanbHo-TexHHUYECKas 0a3a: KOMIIBIOTEPHBIN Kiacc.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bune! 3a1a4 MammmHHOTO 00yYeHUS 2 4 6
2 Mertpuku KinaccupuKaiy, perpeccun 2 4 6
3 JluneiiHple MeETOABI M  METPHYECKHE 3 6 9
METOIbI
4 bunapusie pemaromye gepeBbs 4 8 12
5 Hetiponnas cetp 4 8 12
6 Mertonsl knaccuUKaluy TEKCTOB 2 4 6
7 3agaya KiIacTepU3aluy, CYIIECTBYIOIINE ) 4 6
MOJXOBI
] Ot16op wuHGOPMATUBHBIX  MPHU3HAKOB, 3 6 9
CO3/IaHUE HOBBIX MPU3HAKOB
Mertozbt abotel ¢  aymmuo W
9 AP e 4 8 12
M300paKECHUSIMU
10 Pemienue 3agau pekoMeH1anui 4 8 12
Hroro yacos 30 60 90
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 1 (Ocennwii)
1. Buzel 33124 MaliMHHOTO O0YYCHUS

3amaua kiaccuUKalMM, perpeccuu, Kiacrepusauuu. Pasnenenue BbIOOpok. Bammpanus.
[TepeoOyuenne u data leak. [TpukinagHO#l MOAXOA K PEIICHUIO COPEBHOBATEIBHBIX M JIPYTUX 3ajad,
sTanbl paboTel ¢ naHHbIMU. O030p OMOIHMOTEK, S3BIKOB MporpaMMupoBaHus. Hactpolika kiacrepa
WM BBIYMCIIUTEIHHON MAIIMHEL.

2. MeTtpuku KnaccupuKaim, perpeccuu

Log-loss. ROC-AUC. Precision/Recall. Beibop nmpaBuiibHOW METPUKH WUCXOAS M3 YCIOBHH 3ajadm.
Hawmnydmme KOHCTaHTBHI Ul METPHK Kiaccudukammu/perpeccun. Busyanmzanms nansbix. [louck
aHOMAaJIUH.

3. JIuneiHble METOABI M METPUYECKHUE METOBI

Meton KNN. Jluneitnas perpeccus. Jloructuueckas perpeccus. L1/L2 perymspuzanms. Meton
OIOPHBIX BEKTOPOB.

4. buHapHbIe peLIaONINE AEPEBbS

OOyuenune OuHapHbBIX AepeBbeB. MHpoOpManmoHHble Kpurepun OWHApPHBIX JepeBbeB. CiydalHbIN
nec. [paguentHsiii Oyctunr. [IpukianHas HacTpoika alrOpUTMOB U BBIOOP IMapaMeTpoB.

5. HeilpoHHas ceTb

Heliponnsle cetu Juisi OMHAPHOU KiaccU(UKAIMK, MHOTOKIIACCOBOHM KacCH(UKAIIMKM M PErPECCHH.
Oynkunu aktuBauuu. Paborta ¢ makeramu Tensorflow, Keras, Pytorch. Ceprounsie HelpoHHBIE
cetn, 0030p pa3IMYHBIX BHMJOB BHYTPEHHHMX ClOeB. Busyammsamust m uHTepnperanus paOoThl
cBepTO4HOI cetu. [IpuKiiagHble MPUMEHEHUS! CBEPTOUHBIX HEHPOHHBIX ceTeil. PekyppeHTHBIE ceTH.

Cemecrtp: 2 (Becennuit)
6. MeTomp!l KiIacCu(pUKaIuu TEKCTOB

[Nonyuenne mpU3HAKOB U3 TEKCTA. DTarbl peaodpadoTku Tekcra. TF-IDF. [Tony4yenne aMOe i IMHIOB
¢ momompio word2vec, doc2vec. Skipgram u CBOW apxurektypsl. Knaccudukanus ¢ momouiso
HEHpPOHHBIX ceTell. Bert, MexaHn3Mbl Attention.

7. 3amada KiacTepHu3aliy, CyIeCTBYIOIINE TOAX0IbI

Merpuku kadectsa kinacrepuszauuu. EM-anmroputm. K-Means. Hepapxuueckas KiacTepu3anusl.
AHanmu3 pe3yasTaToB KJIACTEPU3ALUH.

8. O160p nH(OPMATUBHBIX NPU3HAKOB, CO3JaHHE HOBBIX IPHU3HAKOB
[Houmxenne pazmepaoctH Beioopku. PCA anroputm. T-SNE anroputwm.
9. Metozpsl paboThI C ayino U N300paKEHUAMHU

[pencrasnenue ayano B mudpoBoM Buie. Waveform u crekrporpamma. Knaccudukanus ayauo c
MOMOILIBIO CBEPTOYHBIX HEUPOHHBIX ceTeil. Knaccudukanus n3o00pakeHnii ¢ TOMOIIBI0 HEHPOHHBIX
cereii. Style transfer.

10. Pemenuve 3amad pekoMeHaui



Konna6oparusHas punsrpanus, content-based pekoMmMmeHamm.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Kommeiorep 1 MmynsrumenuitHoe 000pynoBaHue (IIPOEKTOP, 3BYKOBAsi CUCTEMA).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®donp nuteparypsl 6a30B0it Kadeaps

1. Kypasnes FO.1. O6 anrebpanveckoM MoX0e K PEIICHHIO 3a/1ad pacliO3HABAHUS WITU
knaccuuxanuu. B coopauke "[Ipodnemsr kubepuetuxu", M.: "Hayka", 1978, ctp. 6-68.

2. Kypasnes F0.U. N36pannbie HayuHble Tpyasl. M.: "Maructp", 1998, 420 c.

3. Bannuk B.H., UepBonenkuc A.fl. Teopus pacno3naBanusi o0paszos. M., "Hayka", 1974.

4. Exerongnuk "Pacnio3HaBaHue, knaccu(uKaius, Mporao3 (MareMaTuieckue METO/Ibl U UX
npumenenue)", M.: "Hayxka", Beim.1 (1988), 2 (1989), 3 (1990).

5. Jyna P.,.Xapr I1. Pacno3naBanue o6pa3oB u aHaiu3 ciex, M.:"Mup", 1976, 511 c.

6. 3aropyiiko H.I'. [Ipuknagasie MeToapl aHau3a JaHHBIX U 3HaHU. HoBocubupck, MucTUTyT
marematuku uM. C.JI.Cobonesa CO PAH, 1999, 268 c.

JlononHuTEIbHAS TUTEPATypa
®donp nuTeparypsl 6a30B0it Kadeaps

1. Xapnne B. Ilpuxiagnas Hemapamerpudeckas perpeccus. — M.: Mup. 1993.
2. lypeirun A. M. [Ipuknaanas ctoxacTuka: poOacTHOCTb, OLIEHUBaHKE, MPOTHO3. — M. dUHAHCH U
craructuka. 2000.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOJIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Meroandeckne peKOMEHIAIMU MO3BOJIIOT CTYACHTY ONTHUMAaJbHBIM 00Opa3oM OpraHM30BaTh MpPOLECC
oOyueHnusi. B paboueil mporpamMe MpHBEIEHO NPUMEPHOE pacCHpelesieHHEe 4YacoB ayIWTOPHOH M
BHEAyJUTOPHOM Harpy3Ku 10 pa3jauyHbIM T€MaM AAHHOM JUCLIUIUIMHEL.

JInsi yCHenHoro OCBOCHMS JAHHOM IUCHUIUIMHBI CTYIEHTY HEOOXOIUMO nocewars JeKUUu U
CEMHUHAPCKUE 3aHATHS,



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: KommproTepHOE MoziennpoBanne (GPU3MIECKUX MPOIECCOB
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 1

KBaJU(PUKAHA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.B. Psa3anoB, kana. ¢pu3.-Mart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILTMHEL « MeTObI pacrio3HaBaHus 00pa3oBy 00yJarOIIUHCS JOKEH:

3HAThb:

OCHOBHBIC BHJIBI 33714 MAIIMHHOTO 00YYEeHHS; OCHOBHBIE CEMEHCTBA AJITOPUTMOB, HCIIOIb3YyEMbIX IS
pemeHns 3a1ad KiIacCU(pUKALUMK, PErPecCHuH, KJIACTEPHU3ALUH; CIOCOObl 0TOOpa MPU3HAKOB, MOHMCKA
WH(POPMATUBHBIX MPU3HAKOB, CO3JAHMs HOBBIX NPU3HAKOB; CBOMCTBA PAa3IMYHBIX METPUK KauecTBa,
(YHKIMH TIOTEPh U CITOCOOO0B BaHIAIHH.

YMeThb:
CaMOCTOATENBHO pellaTh 3aJadd aHaJn3a JaHHBIX C HCIOJb30BaHHEM s3bika Python; monb3oBarbes
MaTeMaTHYeCKUMHU TaKeTaMH, MakeTaMH BU3yaJIM3allld, NakeTamu IiyOokoro oOydenus B Python;
CTpOUTH HelpoHHble ceT ¢ nomomlsio Keras, Tensorflow, Pytorch.

BJa/IeTh:

HaBBIKAMM BBIOOpa MOJENH, METPHKH M croco0a BalMIaluu Ui KOHKPETHOW 3a/1audl; HaBBIKAMH
ucnonb3oBanus Python n BHemIHMX OMONIMOTEK Ui peLIeHNs 3aad aHaIn3a JaHHbIX.
MarepuanbHo-TexHIUECKas 6a3a: KOMIBIOTEPHBIN Kiacc.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Tunosble KOHTPOJIBHBIE 330aHUS

1. Buzel 3a1a4 MamMHHOTO 00yYEeHUs

2. Metpuku kiaccu(puKanum, perpeccun

3. JIuneiHble METOABI U METPUYECKHUE METOBI
4. bunapHsble perraromue 1epeBbs

5. HeilpoHHas ceTb

6. Metoas! knaccuukanuy TEKCTOB




7. 3ajaua KJIacTepU3aIiy, CyIIECTBYIONIHE OAXObI

8. OT60p MH(OPMATUBHBIX IPU3HAKOB, CO3/IaHHE HOBBIX MIPU3HAKOB

9. Metofipl pabOoTHI C ayTMo U U300paKECHUSIMHU

10. Pemenne 3amad pekoMeHaun

Kpuerpun onenuBanus:

ormmuHo (10) - BBICTaBISETCS CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHUCTEMAaTH3HMPOBAaHHEIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
NPY peIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE ¥ MPAaBUIIbHOE 000CHOBAHHE PUHATHIX PELICHUIA.
omn4HO (9) - BBICTaBISIETCA CTYACHTY, IOKa3aBIIeMy CBOOOJHOE ONEPUPOBAHHUE 3HAHUSAMHU YUeOHOU
MPOrpaMMBbl TUCHUIUINHBI, BBITOJHEHUE 33JaHNIl TBOPUECKOTO XapakKTepa.

OTJIIMYHO (8) - BBICTABJIACTCA CTYACHTY, IIOKAa3aBHICMY BJIAACHUC IMIPOrpaMMHBIM y‘{e6HBIM
MarepuajioM C HaJINMYUEM HECYIICCTBCHHBIX omubOK B I[CI‘/'ICTBI/IHX, CaMOCTOATCIIbHO HCIIPABIISICMBIX
ydamumces.

xopoto (7) - BBICTAaBIAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuaj, rPaMOTHO U IO CyLIECTBY
U3J1araeT ero, yMeeT IMPUMEHSTh MMOJy4YCHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAeTCs B OTBETE I B
pelIeHnH 3a1a4 HEKOTOPbIE HETOYHOCTH.

xopouro (6) - BBICTABISIETCS CTYACHTY €CIH OH OCO3HAeT BOCHPOM3BEICHUE MPOTPAMMHOTO Y4eOHOTO
Marepuana, B TOM YHCJIE€ M DPa3IMYHON CTENEHU CIOKHOCTH, C HECYIIECTBEHHBIMH OLIMOKaMH,
3aTpyIHEHUS B IPUMEHEHUH OTICIbHBIX HaBBIKOB.

xopomo (5) - BBICTAaBIAETCS CTYISHTY €CIH TEOPETHYECKOE COAEPIKAHHE OCBOCHO HE MOJIHOCTHIO,
HEKOTOpBIE TPAKTHYECKHE HABBIKM CPOPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIy4asx OBbLIH
JIOIYTIEHBI ONTHOKH.

YIOBJIETBOPUTEIBHO (4) - BBICTABIACTCS CTYICHTY, [TOKa3aBIleMy (h)parMeHTapHbIH, pa3pO3HEHHBIN
XapakTep 3HAaHUH, HEIOCTATOYHO TIPaBHJIbHBIC (QOPMYIUPOBKH 0a30BBIX TOHITUH, HapyIICHHS
JIOTUYECKOH TTOCIIEJOBATEIbHOCTH B M3JIOKEHUHM MPOrPAaMMHOIO Marepuasa, HO IPU 9TOM OH BajeeT
OCHOBHBIMH pa3/iellaMu Y4eOHOH MpOrpaMMbl, HEOOXOIUMBIMHU ISl TAIIbHEHIIETO 00yYeHUSI B MOXKET
NPUMEHSTH [TOJTyYSHHBIC 3HAHUS 110 00pas3ily B CTaHIAPTHOW CUTYaIHH.

YIOBJIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cllydae OOJBIIOTO KOJIWYECTBA HENOYETOB U
HETIPaBUJIbHBIX OTBETOB, a TAK)Ke MACCHUBHOM paboTe B XOje 3aHATHH, MHOTHE ydeOHBbIC 3aJaHUs He
BBITIOJIHEHBI.

HEYIOBJICTBOPUTENBHO (2) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAaeT OOJNBINEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOrpaMMbl JTUCIHMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJIB30BaTh IOJYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEYJOBJIETBOPUTENbHO (1) -  BBICTABISETCS CTYAEHTY, KOTOPbII HE OCBOWJI TEOPETUYECKOE MU
MPAKTUYECKOE COIEPIKaHUE Kypca, BCE BBIIIOJIHEHHBIEC yUeOHbIC 3aJaHusI COAepKaT IpyOble OMIMOKH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITpumeps! TUIIOBBIX BOIIPOCOB
951t cemecTp:
1. Ob6ocHOBaTh BEIOOP CXEMbI BAIMAANINN MM METPUKHU HAa IPUMEpPE MPAKTUIEeCKOH 3a1auu (2 Gana)

2. Hamucare mporpaMMHBI KOMIUIEKC C 3arpy3KOd JIaHHBIX, Pa3J/ie]IeHUEM BBIOOPKH, OOy4eHHEM
MOJIEIH, TIPEICKa3aHNeM JIJIsl HOBBIX OOBEKTOB (4 Oasia)

3. OObsicCHUTB pabOTy U MaTEMaTHYECKYIO MOJIEIb OHOTO U3 METOJOB KJIACCU(PHUKALNU HIIN PErpECCUH
(cmyuaitHblit Iec, TOTUCTUYECKasi perpeccus, HeMpOHHas ceTh U T.71.) (4 6asa)

10s1i1 cemecTp:
Hanwucanune HelipoHHOW ceTH Jis Kiaccu(BUKauy ayIuocoo0IeHn
1. COop aynno-1aHHBIX, 3arpy3Ka, pa3zieneHne 00beKTOB Ha KIAaCCHI.

2. Hamucanue cBepTOYHON HEHPOHHOU ceTH, pa3/ielieHue BHIOOPOK Ha 00ydaroNIyro, BAIMIAIHOHHYIO,
TecToByr0. O60cHOBaHKE (PYHKLUMH MOTEPh HEHPOHHON CETH.

3. Pa3BuTHe apXHTEKTyphl HEHPOHHOW CETH, ayrMEHTaNusi 00BEKTOB, 00paboTKa OOBEKTOB C LIENIBIO
YAYUIICHUS Ka4eCTBA PACIIO3HABAHUS WIIH CKOPOCTH paboThl/00yIeHHSI.

1. Buibop 3amaun (copeBHoBaHue Kaggle, coOcTBEHHBIN MPOEKT U T.11.), cOOp M MOATOTOBKA JaHHBIX (3
Oasua)

2. Bri0op Mozeny 1 ee HacTpoiiKa, BEIOOP CXeMbl BAIMAALNN, METPHUKH (3 Oaa)



3. Ot0op NpHU3HAKOB, COCTABJICHUE HOBBIX MPHU3HAKOB JUIS YIYUIICHHUs IOKa3arejed MeTpuku. (4
Oasua)

Kputepun onennBanus
ormnuHo (10) - BBICTaBISeTCS CTYAEHTY, IOKA3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3HPOBAaHHBIC,
IyOOKHe 3HaHUS yueOHOI MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OoTIN4HO (9) - BBICTABISIETCS CTYACHTY, IOKa3aBIeMy CBOOOJHOE ONEPHUPOBAHNE 3HAHUSAMM YUeOHOM
MpOrpaMMbl JUCLUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.

onM4yHo (8) - BBICTABIISICTCA CTY[ACHTY, IIOKa3aBIIEMY BJIaJCHHE HPOTPAMMHBIM Y4eOHBIM
MaTepHaJoM C HaJMYMEM HECYIECTBEHHBIX OIIMOOK B JCHCTBHUSX, CAMOCTOSITEILHO HCIPAaBIIsIEMbIX
ydaluMes.

xopomo (7) - BBICTABISIETCS CTYAEHTY, €CIM OH TBEPAO 3HAET MarepHuall, TpaMOTHO U IO CYLIECTBY
U3JIaraeT ero, yMeeT INPUMEHSTh I10JyUEHHbIC 3HaHUs Ha IIPAKTHUKE, HO JOITyCKAETCs B OTBETE WIU B
PEIICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABISIETCS CTYACHTY €CIM OH OCO3HAeT BOCHPOM3BEICHUE MPOTrPAMMHOIO Y4eOHOTO
Marepuaiga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXHOCTH, C HECYLUIECTBEHHBIMH OIIMOKaMH,
3aTPyQHEHUS B IPUMEHEHUU OTEIbHbBIX HABBIKOB.

xopomo (5) - BBICTABISIETCA CTYAEHTY €CJIM TEOPETHUYECKOE COJACpKaHHE OCBOCHO HE IOJHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM C(POPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIydasx ObLI
JOIYIIEHBI OLTHOKH.

YIOBJIETBOPUTENBHO (4) - BBICTABISIETCS CTYIEHTY, MOKa3aBLIeMy (parMEeHTapHBIH, pa3po3HEHHBII
XapakTep 3HAaHUM, HEJIOCTATOYHO MpaBUIbHBIE (DOPMYIUPOBKH Oa30BBIX TMOHATHI, HAPyIICHHS
JIOTHYECKOH IOCIE0BATEILHOCTH B M3JIOKEHUU MPOrPaMMHOTO MaTepHalia, HO IIPU 3TOM OH BIIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHnsT 1 MOXKET
MPUMEHSTH MOJIyYeHHbIE 3HAHUS 110 00pa3ly B CTAaHJAPTHON CUTYyalllH.

YAOBJICTBOPUTENBHO (3) - BBICTABIAETCS CTYACHTY B ciydae OOJBIIOro KOJIMYECTBA HEJOYETOB U
HENpaBUIbHBIX OTBETOB, @ TAKXKE MAcCCHBHOM paboTe B XOA€ 3aHATHH, MHOTHE yueOHbIC 3aJaHUs HE
BBITOJIHEHBI.

HEYIOBJIETBOPUTENBHO (2) - BBICTABISIETCS CTYAEHTY, KOTOPBIM HE 3HAaeT OOMbILIEH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, JOMYyCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHSATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IOJYUYEHHbIE 3HAHMS IIPU PEILIECHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

HEYJIOBJIETBOPUTENbHO (1) -  BBICTaBISIETCS CTYACHTY, KOTOPBI HE OCBOWJI TEOPETHYECKOE M
MPaKTHYECKOE COIEpKaHUe Kypca, BCE BBIIIOJIHEHHbBIE yUueOHbIe 3a1aHHs COfIepKaT IpyOble OMINOKH.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[TpoMeskyTOoyHasE arTecTanys Mo AUCHUILTHHE «MeTOo/Ibl paclio3HaBaHUsl 00pa30By» OCYIIECTBISETCS B
dopme mudhepeHITPOBAHHOTO 3a4eTa.

OueHka BBICTABIISETCS 10 CyMMe 0ajlyioB, HAOpaHHBIX 3a BHIIIOJHEHUE 33JaHUIl B TEUCHUE CEMeCTpa.



