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AHHOTaUA

Hucuummuaa «MamuHHOe 00y4eHne U OOJIbIINE JTaHHBIC) BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHuara MO HAIpPaBIECHUIO MOITOTOBKHU/

CIEIUAIILHOCTH 09.03.03 «[Ipuknannas nHpOpMaTHKa» HaIPaBJIEHHOCTH
«[1IIpukiagHON HMCKYCCTBEHHBIH WHTEIUICKT M HayKa O JaHHBIX». [IMCHUIUIMHA peann3yercs
kadenapoit «Ned1».

JlucuuiuinHa HaueseHa Ha OpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYIOLIMX KOMIIETEHIIHNA:

[1K-15 «MamuHHOe 00y4eHue 1 OONbIINe TaHHBIE»

ConepxaHue IUCHMIUIMHBI OXBAaThIBAa€T KPYI BOIIPOCOB, CBSI3aHHBIX C M3Y4YCHHUEM
METOI0B MAIIMHHOTO OOY4EHHUs M UX IPUMEHEHHs B 33[ja4axX aHAJIN3a OOJIbIINX JaHHBIX.

[IpenonaBanre IUCUMIUIMHBI [pEeAyCMaTpUBaeT cleAyrolue (OopMbl OpraHU3aLUU
y4eOHOro nporecca: JeKIHUH, 1a00opaTopHbIe pabOoThI, CAMOCTOSITENNbHAs paboTa 00yJaromerocs.

IIporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OOwiast TpPyAOEMKOCTh OCBOEHMS AMCLUIUIMHBI COCTaBisfeT 3 3ayeTHbIX exuHuisi, 108
4acoB.

SI3pIK 00yUEHUS 110 TUCHUILIMHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. [lenu npenojaBaHusi AUCUUIUIMHBI B OCBOCHHWU KOMIIETCHIIMHA MO MPUMEHEHHIO
METOJIOB MAalIMHHOTO OOy4YeHUs ISl WM3BJICYCHHUS 3HaHWM U3 OONbIIUX AaHHBIX.JMcHuIuiMHa
BXOJIUT B COCTaB 4dYacTd, (opMHpyeMOH ydYacTHUKAMHU OOpa30BaTEIbHBIX OTHOIICHUH,
00pasoBarenbHOM ITporpamMMsl Beiciiero oopasoanus (pamee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUTUICS MOJDKEH O0JanaTh CIEAYIOUUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMH U UHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma) Konn Ko u HauMeHOBaHWEe HHAMKATOPA JOCTUKECHUS
HanMEHOBaHHE
KOMIIETEHIIUH KOMIIETECHIINHU
KOMIIETEHIINHU
[IK-15.3.1 3HaTh TEXHOJOTMU U AJITOPUTMBbI
aHajan3a JaHHBIX
IIK-15.V.1 YMETh peuiaTh 3aga4u
KJIaccu(ukanuu, KIacTepU3alMH, PErpeccuu,
MPOTHO3UPOBAHMS, CHIIKEHHS Pa3MEPHOCTH U
[1IK-15 MamuHHOEe | paHXKUpOBaHUs JaHHbBIX
[IpodeccnonanpHbIC
oOyueHue u I1IK-15.B.1 BJIaJETh SI3BIKAMHU
KOMIIETEHIINHA
00JIbIlINE JAHHEIE pOrpaMMHUPOBaHUS BBICOKOT'O YpOBHS,
OPUEHTHUPOBAaHHBIX Ha paboTy ¢ OONbLUIMMHU
IaHHBIMHA
IIK-15.B.2 BnageTh HaBBIKAMH HCIOJIH30BAHUS
QITOPUTMOB M MOJICJICH MAITUHHOTO OOy4YCHUS
NP PELICHUN MPUKIAAHBIX 337124

2. Mecro nucuumanssl B ctpykType OI1

JucuumnimHa MoXKeT 6a3supoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YarOUUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— BBeneHue B aHanmu3 JaHHBIX

— Craructuueckas o6paboTka HHpopMau

— TexHosornu nporpaMMUpOBaHNH,

— HHdopmMamoHHble CHCTEMBI M TEXHOJIOTUH.

3HaHMs, TOJNy4YEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCSI PU U3YUYEHUU IPYTUX JUCLMUILINH!

— Oprasnusanyst Hay49HbIX UCCIIEJOBaHUM.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B
tabnure 2.

Ta6muma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero cemecTpam
Ne7
1 2 3
Oowan mpyooemkocmep oucCyunIuHbL, 3/ 108 3/ 108
3E/ (gac)




U3 Hux uacoe npakmuyueckoii n0020mosKu 34 34
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nekruu (JI), (gac) 17 17

npakTuyeckue/cemunapckue 3ansatus (I113),

(dac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (vac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoii ammecmayuu’ 3ayer,
madd. 3auer, sx3amen (3auer, Hudd. 3ay, OK3. OK3.
DK3.%%*)

*x -
HpI/IMeanI/Ie . KaHJIUJIAaTCKUHU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUTLTIHBI ek 113 (C3)| - JIP KII - CPC
’ (wac) | (wac) | (uac) (dac) | (wac)
Cemectp 7
Paspnen 1. Beenenune
Tema 1.1. 3agaun MammHHOTO O0yUEHUS 2 2 2
Tema 1.2. InTepnperanus JaHHBIX
Paznen 2. MeTto/ il MAalIMHHOTO O0YYEeHHUS C
yauTeNnemMm
Tema 2.1. Knaccugukarus u perpeccust 6 10 3
Tema 2.2. AnropuTmMbl MalIMHHOTO O0y4Y€HUs
Tema 2.3. OnieHKa HEONPEAETEHHOCTH AJIs
KJIACCU(UKATOPOB
Paznen 3. Meroap! MmamimHHOTO 00y4YeHUs Oe3
YUUTEIS
Tema 3.1. IlpenBaputensHast 06paboTKa JaHHBIX 4 10 6
Tema 3.2. BeieneHue npu3HakoB
Tewma 3.3. Knactepu3zanus
Pa3nen 4. Onenka kauecTBa MOJEIN
Tema 4.1. IlepekpecTHas npoBepka
. 4 8 3
Tewma 4.2. Pemeryarsiii OMCK
Tema 4.3. Metpuku
Paszpnen 5. 3axirouenue
Tema 5.1. @peliMBOPKH U NAKETHI MAILIMHHOTO 1 4 2
o0yJeHus
Hroro B cemectpe: 17 34 21
Hroro 17 0 34 0 21

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
pohecCuOHATBEHON e TENbHOCTHIO.




4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pa3znena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pa3zgen 1

Tema 1.1. 3agaun MaIIMHHOTO 00y4YeHUsI

Kontpompyemoe oOyuenue. Ilpomecc cbopa manabpix. HekxoHTpommpyemoe
obyuenmue. [lonsTre 06 oOygarorieit BEIOOpPKe.

Tema 1.2. UnTepnipeTanus JaHHBIX

dopmar JaHHBIX, IPU3HAKU, U3MepeHHe () (HEeKTUBHOCTH

Pazgen 2

Tema 2.1. Knaccudukauus u perpeccust

Ilenp 3amaum  knaccudukauusa. buHapHas ©W  MyJIbTHKIaccoBas
kiaccupukanusi. CIoKHOCTh MOAETH KJIACCH(PHUKAIIHH.

Tema 2.2. AIroputMbl MAaIIMHHOTO 00y4YeHU s

HausHbie OailecoBckue kinaccuukatopsl. JlepeBbs pemeHuil. Ancamo6u
JIepeBbeB pelieHuil. MeTton omnopHbeIX BeKTOpoB. HelipoHHble ceTH:
IPSIMOrO pacrpocTpaHeHusi, Xonuiia, peKyppeHTHbIE, CBEPTOUHBIE,
Tema 2.3. OueHka HeonpeaeJTeHHOCTH /1151 KJIAacCH(PUKATOPOB

Pemraronas dynkius. [Iporno3upoBane BEpOsITHOCTEH.

Pa3znen 3

Tema 3.1. IlpeaBapurenbHasi 00padoTKa JaHHBIX

Buner MIpeIBapUTEIHHON 00paboTKu. IIpeoOpazoBanue JTAHHBIX
MacirabupoBanue 00yJaroIiero 1 TECTOBOro Habopa JaHHBIX.

Tema 3.2. BolaesieHue NPU3HAKOB

AHanu3 rinaBHBIX KOMIIOHEHT. DaKkTopU3alusl.

Tema 3.3. Knacrepusauus

Heliponnas cetb KoxoHeHa.

Pa3znen 4

Tema 4.1. IlepexpecTHasi npoBepKa

Kpocc-npoepka. Ctpareruu nepekpecTHOW MpOBEPKH.

Tema 4.2. PemneT4yaThlil NOUCK

[Ipocroii pewreTyatslii MOUCK. PenieTuaThlil MOUCK € NEPEKPECTHON MPOBEPKOH.
OKOHOMHMYHBIHA PEIIETYATHINA TOUCK

Tema 4.3. MeTpuku

Tumns! ommbok. Marpuna ommbok. TounocTs, nonHoTa, F-mepa. ROC-
KPUBBIE

Pa3zpen 5

Tema 5.1. ®peliMBOPKH U NaKeThl MAIIUHHOTO 00y4YeHH S
3nakomMcTBO ¢ bubmmorekamu Python: NumPy, SciPy, Pandas, Matplotlib
scikit-learn, statsmodel

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHs U UX TPYJOEMKOCTh
TeMEl DopmbI W3 aux Ne paznena
Ne TpynoemMkocTs, .
/n | TIPAKTHHECKHX MPaKTUYECKHUX (ac) MPaKTHYECKOU JIACLIMIT
3aHATHH 3aHATHH MOJIrOTOBKH, (Yac) JIMHBI
Y4eOHBIM MIaHOM HE TPEAYCMOTPEHO

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

\ Ne \ HaumeHnoBaHue 1a00paTOpHBIX \ TpynoemMKocCTs, \ N3 Hux \ Ne pazpena




n/m pabot (dac) MPAKTUYECKOW | AUCLIUILIMHBI
TIOJITOTOBKH, (Jac)
Cemectp 7

1 | HauBusble OaiiecoBCKUE 4 2 2,45
KJIaCCU(DUKATOPBHI.

2 | Knaccudukamus MeToaoM aepeBa 4 1 2,45
pELIEHHUI.

3 | Knaccudukanus Mmetogom 4 1
CIIy4aiiHOTO JIeca.

4 | MaTepnonsanus ¢ MpUMEHEHHEM 4 1 2,45
HEHUPOHHOU CETHU NPSIMOI0
pacnpocTpaHeHUs

5 | PacrioznaBanuu oOpa3oB ¢ 4 1 2,45
MPUMEHEHUEM HEHPOHHOU CeTH
Xonduiga

6 | Knacrepusanus ¢ mpuMeHEHUEM 4 1 345
HelipoHHou cetn Koxonena

7 | AHanu3 TekcTa ¢ MpUMEHEHUEM 4 1 3,45
PEKYPPEHTHBIX HEHPOHHBIX CETe

8 | Knaccudukanus c npuMeHeHHEM 4 1 34,5
CBEPTOYHON HEUPOHHOM CETU
HToru Tekyuero KOHTpoJsl. 2 1 1-5

Bcero 34 10

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM [JITAHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabnuna 7 — Bunbel camocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh Bcero, uac Cemectp 7, yac
1 2 3
N3ydenne Teoperndeckoro Matepuana nucuurinasl (TO) 16 30

Kypcosoe npoekrupoanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananusg (PI'3)
Beinonuenue pedepara (P)
[ToaroroBka K Tekyiemy KoHTpodto ycrneaemoct (TKVY) 4 20
JHomarmaee 3ananue (/13)
KonTponbubie paboTsl 3a04HNKOB (KP3)
ITonroroBka kK npomexyrounoi arrecrauuu (ITA) 3 7
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUAIONINXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.



Ta6mmia 8— [lepeueHp meYaTHBIX W DIEKTPOHHBIX YYCOHBIX U3JaHUN

[TetepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUS. -
Cankr-IlerepOypr: M3a-so 'YAIL 2021. - 121 c.

Iudp/ KommuecTBo 9K3eMIUTSIPOB B
URL bubnuorpaduyeckas ccpuika oubmmoreke (kpome
azapec AIIEKTPOHHBIX K3EMILISIPOB)
004 Annaigun, . MamunHnoe oOydeHHe: HOBBIM 3
A 51 WMCKYCCTBEHHBIM MHTEIUICKT / O. Anmaiaus. - M.:
Anpnuna [Ta6mumep: Touka, 2017. - 208 c.
004 TarapaukoBa, T.M.  CucreMbl HCKYCCTBEHHOTO 5
T23 uaTeiekra: yaeonuk / T. M. Tarapuukosa; C.-
[TeTep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
Cankr-IlerepOypr: M3a-so 'YAIL 2024. - 301 c.
004 TarapuukoBa, T.M. Ananus nanxeix B IPUKIQIHBIX 5
T23 3amadax obecrieueHus HHHOPMAMOHHON
6e3onacHocT: MmoHorpadus / T. M. TarapHukoBa;
C.-IleTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS.
- CII6.: U3n-Bo I'VAII 2018. - 115 c.
004 Tartapaukosa, T. M. Auanus nanneix: yaeOHO- 5
T23 Meroandeckoe rmocoodue / T. M. Tarapuukona; C.-

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DIEKTPOHHBIX 0OpPA30BATENBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumeHnoBanmue
1. http://www.machinelearning.ru | 1. TIpodeccuonanbHbIi MH(POPMAIMOHHO-
2. https://www.coursera.org/learn/ AQHAJTUTUYCCKHUH pecypc, TIOCBSIIIICHHBIH

machine-learning

3. https://www.coursera.org/speci

analysis

https://it.mail.ru/video/playlists/1

6/

MalIuHHOMY 00y4Y€HHUI0, PaCcIIO3HABAHUIO 00Pa30B U U
HTCJUICKTYAJIbHOMY aHAJIN3Yy NAHHBIX.
alizations/machine-learning-data- | 2. Machine learning by Andrew Ng,

3. Kpr «AHaJ'II/B JAHHBIX» OT IIKOJIbI aHAJIN3a JaHHBIX,
Merto b1 00paboTkH 6onbinux AaHubx, | T mail.ru,

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIIeUCHHS

Ne i/ HaunmenoBaHue
1 Google Colab
2 Jupyter Notebook
8.2. HepequL I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHLIX CUCTCM,UCITIOJIB3YCMbIX npu

OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca MO JUCIUILINHE


http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

[lepedenb UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabmuna 11— ITepeueHr HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HaumenoBanue cocTaBHOI 4acTh Howmep ayautopuu
/i MaTepHUaTbHO-TEXHHUECKON 0a3bl (TIpu HEOOXOTUMOCTH )

1 | MynbTuMenuiiHas JIEKIIMOHHAS Ay TUTOPHS

Kinacc niis nenoBoii urpet

3 | BeruncnurensHas maboparopust

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlNH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7l IPOBEACHUS IPOMEKYTOUHOMN aTTeCTalluu

Bua npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
Ok3ameH Crucok BONpPOCOB K 9K3aMEHY;
DK3aMeHaI[MOHHEIC OUJIETHI,
3amaun;
TecTsl.

10.2. B kadectBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKaja  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHJIa
WCIIOJIB30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHITUHN
Or1eHKa KOMITETEHITNN
5-0autbHad 1IKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

— o0yyarouuiicss Tay00KO M BCECTOPOHHE YCBOMWJI IMPOTPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;
— OINHUpasiCh Ha 3HAHUS OCHOBHOW U JOIOJHUTEIBHON JUTEPATYpPHI,
TECHO TPHUBSA3BIBACT YCBOCHHBIC  HAYYHBIC TOJIOKEHUS C
MIPAKTUIECKON JCSITeIbHOCTHIO HAIIPaBJICHHUS,

— yMeso 000CHOBBIBAET M apryMEHTUPYET BBIJBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CIIeIIMATM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
<GauTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaia

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

(XOpPOLIO»
<GauTCHO»

— 00yYarouiicss TBEP0 YCBOMII IPOTPaMMHBIN MaTepHall, TPaMOTHO
W 10 CYIIECTBY H3JlaraeT €ro, ONUpPasch Ha 3HAHHUS OCHOBHOMU
JIUTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKON AESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIelIMaTN3UPOBAHHBIX TTOHSTHH.

«YIIOBJICTBOPUTEIILHO
«3aYTCHO»

— o0yyarouiicss yCcBOMJI  TOJBKO  OCHOBHOW  IPOTpPaMMHBIN
MaTepHa, 1o CyHIECTBY M3JIaraeT €ro, ONUpasCh HAa 3HAHUSA TOJIKO
OCHOBHO1 JINTEPATYPHI;

— JIOITyCKAeT HECYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIBITBIBACT 3aTPYAHCHUS B IIPAKTUYECKOM IPUMEHEHUW 3HAHUU
HaIIPaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4HbIE [OJIOKEHMS,;

— 3aTpyaHseTcss B OPMYIMPOBAHUHU BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIIENMaIN3UPOBAHHBIX IOHATHH.

«HEYIOBIETBOPUTEIIHLHOY
«HE 32UTCHO»

— oOyyaromuiics HE YCBOWJ 3HAYUTEIbHOM YacTH IMPOTPaMMHOTIO
Marepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE OIMMOKM W  HETOYHOCTH TIpHU
paccMOTpeHHH TPo0IeM B KOHKPETHOM HalpaBJICHUH,

— UCTBITHIBAET TPYAHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHUH;

— HE MOJKET apr'yMEHTHPOBATh HAyYHBIE TIOJIOKEHHS;

— He (OPMYIHPYET BHIBOJOB M 0000IICHH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne n/n Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera HHKaTOpa

1 MeTo1p1 MalIMHHOTO 00yUYeHUs YK-15.3.1

2 [TepeoOyuenue, Heno0OyUYeHHE, TPe10OyIeHNE

3 Ommnbka oO0ydeHus

4 JIuneltHble MO/IEH KIIacCU(UKALIUU YK-15.V.1

5 OO0yueHue TMHENHBIX KJIacCU(PUKATOPOB

6 Lens 3amaun knaccudurarus.

7 bunapnas knaccuduxanus

8 MynbTHKIIACCOBas KJIacCUBUKALIHSL.

9 CI0XHOCTh MOJIENH KJIacCH(UKAITUH.

10 Hausnsle OaiiecoBcKue K1acCUPUKATOPHI. IIK-15.B.1

11 JlepeBbs pemeHuil.

12 AHcam011 JIepeBbEB peIIeHU .

13 MeTo]1 OTIOPHBIX BEKTOPOB

14 MeTtob1 KaccupUKaIUK. VK-15.3.1

15 Onenka omunbka KiaccupuKanum YK-15.V.1

16 Pemaromast pyHKIus.

17 [IporHo3upoBaHne BEpOSITHOCTEN I1K-15.B.1

18 HeliponHsie ceTu NpsMOro pacipoCTpaHEeHuUs ITK-15.3.1

19 Hetiponnas cets Xondunga

20 CBepTouHbIE HEHPOHHBIE CETH




21 PexyppeHTHBIE HEUPOHHBIE CETH

22 Hetiponnas cetr Koxonena

23 [IpenobpaboTka TaHHBIX. [IK-15.B.1
24 ITocTanoBKa 3a1aun KJ1acCU(PUKAIUH

25 Otansl pemeHus 3a1a4 00ydeHus 0e3 yuuTens IT1K-15.3.1
26 Kpocc-nipoBepka. IIK-15.V.1
27 Crpareruu nepekpecTHON IPOBEPKHU.

28 Kpocc-npoBepka.

29 Crpareruu nepekpecTHON IPOBEPKHU.

30 [IpocToii peneTyaThIii MOUCK. I1K-15.B.2
31 PemreryaTslii MOUCK C IEPEKPECTHON IIPOBEPKOM.

32 DKOHOMMYHBIN pemeTyaThlid MOUCK

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Taduie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne m/mm [Tepeuens BompocoB (3a1a4) s 3adera / qudd. 3adera

Kon
WHJUKaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI

MpeICTaBICHBI B Tabwuie 17.

Tabmuua 17 — IlepeueHp TeM sl KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOH paboThI

Ne i/m .
KYpCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IUTAHOM HE MpEaAYCMOTPCHO

BOHpOCLI AJig IIPOBCIACHUS HpOMe)KYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii IepeueHb BOITPOCOB JJIsi TECTOB

No

i IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon
WHIUKATOpa

1 IIpounTaiiTe TEKCT, BbIOCPUTE NPABU/IbHBINA OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBaIOLI e BLIOOP 0TBETA

Omnpenenenus 10XoAa KJIMEeHTa OaHKa sBJIETCs 3a/1aueil:

a) perpeccuu;

0) kaccuduKanuu;

B) KJIaCTEPHU3alUU

I') CECTMCHTAIINH.

IIpounTaiiTe TeKCT, BbIOCpPUTE NPABU/IbHBINA OTBET M 3alIUIIATE
aprymMeHTbl, 000CHOBBIBaIOIIHE BLIOOP OTBETA
Kakas ¢yHKIMS B TOTHCTHYECKOM perpeccuu MepeBOAUT 3HAUEHUS B
unrepsai [0, 1]:

a) tan(x);

0) /(1 + e™),

B) log(x);

r) sin(x).

YK-15.3.1

3 IIpouuTaiite TekcT, BbIOEpUTE NPaBUIbHbIE BADMAHTHI OTBETA U
3aNMIIMTEe APrYMEeHThI, 000CHOBbIBAIOIME BHIOOP OTBETOB

YK-15.V.1




3ajaua KJacTepu3alku 3T0:

a)3agaya MAIIMHHOTO OOY4YEeHHs, B KOTOPOH METKH OOBEKTOB
MIPUHUMAIOT OTPAHUYCHHOE YUCIIO 3HAYCHHIA

0) 3amaya MaIIMHHOTO OOYYEHHMS, 3aKJII0YAroNascs B OOBEAUHEHUU
MOX0HUX O0BEKTOB B OJHOPOIHBIC TPYIIITHI.

B) 3aJaya MAaIIMHHOTO OOy4YeHHs, B KOTOpPOH METKH OOBEKTOB
MPUHUMAIOT JFOOBIC YHCIICHHBIC 3HAYCHHUS

') CETMEHTAaINsI OOBEKTOB MO CXOXKUM ITPU3HAKAM

IIpouuTaiiTe TeKCT, BbIOCPUTE MPABUJILHBINA OTBET U 3aNIMIINTE
apryMeHThl, 000CHOBBIBAIOIIHE BLIOOP OTBETA

Kakoit u3 cienyromux METo0B MOXHO MCIIOJIb30BaTh JUIS
COKpAIIICHUS pa3MEPHOCTHU:

a) OTIOPHBIX BEKTOPOB;

0) IIaBHBIX KOMIIOHCHT;

B) OJIDKalIero cocena;

r) k-Onmxaiitmx coceneii.

IIpounTaiiTe TEKCT M 3aNMIINTE Pa3BEPHYThI 000CHOBAHHBIH
OTBeT

Omnpenenure KOOPAMHATHI LIEHTPOU 1A KiaacTepa. Pe3yiapTar 3anumure B
quciioBoM (opmare B Buze (X,Y)

(1,1) (1,5)

0 T T T T T T

1

1

YK-15.B.2

IIpounTaiiTe TeKCT, BbIOCPHTE NPABUJIbHBINA OTBET H 3alIUIIATE

apryMeHTbl, 000CHOBBIBaIOII e BLIOOP 0TBETA

Kakas u3 3Tux 3a1a4 sBisiercs 3afaueil kiaccudukanuu:

a) MPOTHO3 TEMIIEpaTyphbl Ha 3aBTPa;

0) pazzesieHue KHUT B OMOJIMOTEKEe Ha HAyYHbIE U XY/10’KECTBEHHBIE;
B) IIPOTHO3 OIIEHKU CTYAEHTA MO MATHOAIJILHON IIKaJIe Ha IK3aMEHE;
I') BBIBJICHHE IPU3HAKOB, BIUAIONIMX HAa YCIIEBAEMOCTh CTY/ICHTA.

IIpounTaiiTe TeKCT, BbIOCPUTE NPABU/IbHBINA OTBET M 3alIUIINATE
apryMeHTbl, 000CHOBBIBaIOIIME BHIOOP OTBETa

Ckonbko K03(h(PUIIMEHTOB HY>KHO [Tl TOCTPOSHHSI MOJIENN JIMHEHHON
perpeccu Uil OTHOTO IMTPU3HAKA!

a) 1,

0) 3;

B) 2;

r) 0.

YK-15.3.1

IIpoumuTaiiTe TeKkcT, BbIOepUTe NPABU/IbHbIE BADHAHTHI 0TBETa U
3aNMIIATE APTYMEHThI, 000CHOBBIBAIOIIHE BLIOOP OTBETOB
Boprba ¢ nepeobyyeHreM npearnoiaraeT cieayne MeXaHu3Mbl:
a) yBEJIMYUTH JIaHHbIE B Habope.

0) YMEHBIIUTH YUCIIO TAPAMETPOB MOJIEIIH.

B) peryisipu3anus

VK-15.¥.1




T') YCIIO)KHEHUE MOJIENb 3a CUeT T00aBIICHUS MTapaMeTPOB
1) yMEHbIIIEHUE PETYISIpU3aUuU

IIpouyuraiiTe TeKCT, BbIOEPUTE NPABUJIbHbIE BADUAHTHI OTBETA U
3aNMIIMTe AapryMeHThl, 000CHOBbIBaIOIIME BHIOOP OTBETOB
BbopnOa ¢ HerooOyueHueM npeanoaraet ClieyoIe MeXaHu3Mbl:
a) yBEJIMYUTH JJaHHBIE B HAOOpe.

0) YMEHBIIUTH YUCIIO TAPAMETPOB MOJECIIH.

B) peryisipusanus

I') YCIIOKHEHHE MOJIENb 3a CUeT 100aBIIeHUs TapaMeTPOB

1) YMEHBIIIEHUE PETYISIpU3aLUU

10

IIpouyuTaiiTe TEKCT M 3aNIUIIMTE PA3BEPHYTHII 000CHOBAHHBIM
0oTBeT
Ha rpaduke Hmxe npuBenensl ROC-kpuBble, OlIeHUBAIONTHE
s dekTHBHOCTH TpexX Kinaccupukaropos 1, 2, 3. Kakoit u3
kiaccudukaropos 1 wim 2 wiam 3touynee?
TPR
1.0 1

0.8 / -~
0.6 / :
0.4

oz |l
0.0 V

0 02 04 06 08 1.0 FPR

YK-15.B.1

11

12

13

IIpouuTaiiTe TEeKCT, BbIOEPUTE NMPABUIbHBINA OTBET M 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETA

UTo MOXKET MOBBICUTH KauecTBO Kiaccudukanuu B Random Forest:
a) UCIIOJIb30BaHUE KIIACTEPOB:

0) ucnonp30BaHuE OONBIIOTO KOTUYECTBA aHCAMOIIEH 1IePEBhEB;

B) UCIIOJIb30BaHUE KOBAPUAITMOHHON MaTPUIIGI;

r) npumeHenue meronaa PCA.

IIpounTaiiTe TEKCT, BbIOCPUTE NPABUJIbHBINA OTBET M 3alIUIINATE
apryMeHTbl, 000CHOBBIBaIOIIME BbIOOP OTBETa

ITyctb ecth 3amaua ¢ 2 knaccamu: Y = {— 1, +1}. K kakomy kiaccy

OymeT oTHOCUTCS pe3yibTar, eciau f(X, W) >0
a) +1;

0) —1;

B) 000U KJaccam;

I') HA K KaKOMY U3 TIePEYHCIICHHBIX.

IMpounTaiiTe TeKcT, BbIOEPUTE NPABHIbLHBbIE BADHAHTHI OTBETA U
3allMIIUTE AaprymMeHThbl, 060cn0m;13a1011me BblﬁOp OTBETOB
Kakue MeTopl MallIMHHOTO 00Yy4YEHHsI OTHOCSTCS K CTPAaTEeTHH
o0yueHus C yUUTEIEM:

a) xnaccudukanys;

0) perpeccus;

B) KJIacTEpHU3aIys;

IK-15.3.1




I') accolualus.

14 IIpounTaiiTe TEKCT M YCTAHOBHUTE MOCJI€10BATEIbHOCTD.
3anuuuTe COOTBETCTBYIOILIYIO MOC/IEJ0BATE]bHOCTh OYKB CJIeBa
HANPaBo
Pacnionoxwure cieayromue 3Tansl HOCTPOSHU KiIaccupukaTopa
METOAOM MAIITMHHOTO O0Yy4eHUSI:
A — oOydeHue kinaccudukaropa;
b — rectupoBanue kinaccudpukaropa
B — ucnonp3oBanue monenu (kiaccudukaiys HOBbIX 00bEKTOB);
I' — dopmanuszamnuss Mojenu kiaccudukaropa (BeIOOp MeToaa
MaITUHHOTO OOYYCHHS)
15 IIpounTaiiTe TEKCT M 3aNMIINTE Pa3BePHYTbIN 000CHOBAHHbII I1IK-15.B.1
oTBeT
Ha pucyHke Huxke TIpuUBENEHA apXUTEKTypa HCKYCCTBEHHOM
Heifponnoil ceru (MHC) nmpsimoro pacnpocTpaHeHus: o cielyroluMU
UCXOJHBIMU JaHHBIMU:
Puc. Apxurexktypa MHC npsimoro pacnpoctpanenus
e MaTpula BECOBBIX KOA(PPUIHEHTOB!
1L 0 -1 05 -050
0 02 -07 03 02 O
00 O 0 0 01
00 O 0 O 01
00 O 0 0 -0,3
00 O 0o 0 0
e DyHKIMS aKTUBAI[MM CUTMOMIAJIbHAsS
OmpenenuTh BBIXOJHOE 3HA4Y€HHWE |-TO HEWpoHa U 3amMcarth B
YHUCIOBOM (opMmaTe C JAECATOYHOM TOUKOM C JBYMs 3HaKamMH IOCie
3arsTON
16 IIpouuTaiite TeKcT, BbI0EpUTE NPAaBU/IbHbIC BADMAHTHI 0TBETA U IK-15.3.1
3aNMIIMTe AaPryMeHThI, 000CHOBbIBAIOIME BHIOOP OTBETOB
Kak Ha3piBaeTcst 3ajaua MalIMHHOTO OOYY€HHs, HaIlpaBlIeHHas Ha
IIpEICKAa3aHUE 3HAYEHHUs TOM WIM HMHOM 4YMCIOBOWM BEIWYMHBI IJIA
BXOJIHBIX JAHHBIX:
a) oOyueHue 6e3 yuuTes;
0) oOyueHue C yuuTesem;
B) perpeccuu,
I') IPOTHO3UPOBAHUS
1) KJIACTEPU3ALINH.
17 IIpounTaiite TeKCT, BbIOCPUTE NPABU/IbHBINA OTBET M 3ANIUIINTE

aprymMeHTbl, 000CHOBBIBaIOIIIE BHIOOP OTBETA




Yro sBnseTCS MPUYUHON HEJOOOYUEHUS:

a) UCIIOJIb30BAHUHU CIIMILIKOM IPOCTBIX MOJIEJIEH;
0) UCII0JIb30BAHMH M30BITOYHO CIOKHBIX MOJICIICH;
B) Kpocc-BaluIalus;

I') CHWKEHHE 3HAUEHUs] OLIMOKU 00yUYEeHMUsI.

18 IIpounTaiiTe TeKCT, BbIOEPUTE NMPABUJIbHbIE BADUAHTHI OTBETA U [IK-15.V.1
3aNMIINTE APIYMEHThI, 000CHOBBIBaIOIIME BLIOOP OTBETOB
Kakue u3 crneayromux anropuTMOB MallIMHHOTO O0y4YEHUS SIBISIOTCS
o0y4yeHueM 0e3 yuuTens:

a) Random Forest;

0) SVM;

B) k-means;

I) HelipoHHas ceTb KoxoHeHa

1) BCE BBIIIIE IEPEYUCIICHHBIE.

19 IIpounTaiiTe TeKCT, BLIOEPUTE NPABHIbLHbIE BADHAHTHI OTBETA U
3anUIINTe APTyMEHThbI, 000CHOBBIBAIOIIIHE BHIOOP OTBETOB
Kakue MeTo1bl MAIIMHHOTO 00YYEHUSI OTHOCSATCS K CTPATEeruu
o0y4yeHus 06e3 yuuTesem:

a) kmaccudukarus;

0) perpeccus;

B) KJIaCTEpU3aIHs;

r) accoluanus.

20 IIpounTaiiTe TEKCT U 3aNUIIATE PAa3BePHYTHIH 000CHOBAHHBII [1K-15.B.2
OTBET

Jlan BpeMeHHOH psiji (4rciI0 3a00JICBIINX TPHUIITIIOM, YEJIOBEK/CYTKH):
1 |2 3 4 5 6 7 8 9 10
32 1103 | 589 | 1201 | 3574 | 2800 | 2521 | 2005 | 1693 | 1278

CnpornosupoBats MetogoM KNN mpu k=3 ugmcio 3aboneBmux Ha 1
mar Brepea. Pe3ynbTaT 3amummTe B 94UCIIOBOM (opMaTe ¢ ASCITHIHOM
TOYKOM (JIBa 3HaKa MOCJE 3amsToM).

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTtax [YAIIl, pernaMeHTUpPYIOIIMX TMOPSAIOK W MOPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00yJaroMIUXCsl 10 OCBOCHUIO TUCIUTITUHBI
11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHUIO JIEKI[MOHHOTO
MaTepuaia.
OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B




paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 10 TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MpoOJaeM IUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJieMbl, JaeT LEIbHOE MPEACTaBICHUE O JUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEIEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)J10i KOHKPETHOH TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENIEM;

— pa3BuTHE MNpPO(EeCcCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJICHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TIJIaBHbIE MBICTU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAluell ClalgoB U
WCIIOJIb30BAHUEM pPa3[laTOYHOr0 Marepuana Ipu TPOBEACHHUH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 10 TUCHHUIUIMHE.

CrpyKTypa NpeaocTaBieHus JCKIIMOHHOTO MaTepHraia:

Tema 1.1. 3agaun MammHHOTO OOyUEHUS

KonTtponmupyemoe obOyuenue. IIpouecc cobopa manneix. HekonTponupyemoe oOydeHue.
[Tonsitue 06 oOyuaroeii BEIOOPKE.

Tema 1.2. UnaTepnperanus JaHHBIX

dopmat JaHHBIX, IPU3HAKH, U3MepeHHe 3D PEeKTUBHOCTU

Tema 2.1. Knaccudukarus u perpeccus

Hens 3amaum knaccupukanus. bunapHas u  MyJbTHUKIAccoBas —KiaccU(UKaILMs.
CH0XHOCTh MOJIENH KIIacCU(UKALIUY.

Tema 2.2. AnropuTmMbl MalIMHHOTO O0y4Y€EHUs

HauBHble OaifecoBckue kiaccupukaropsl. [lepeBbsi pemeHuil. AHcamMOiIM JepeBbEB
pemieHui. Meroa ONOPHBIX BEKTOPOB. HeWpoHHBIE CETH: MNPsSMOro paclHpOCTPAHEHHs,
Xondunaa, peKyppeHTHbIE, CBEPTOUHBIE,

Tema 2.3. Onenka HeOnpe1eIeHHOCTH JUIs KiacCu(UKaToOpoB

Pemaromas pynkus. [IporuozupoBaHue BEpOSTHOCTEM.

Tema 3.1. IlpensapurensHas 00paOOTKa JaHHBIX

Bunsl npeasaputenbHoit 00paboTku. [IpeobpazoBanue nanHbIX. MacitabupoBaHue
00yyarolero ¥ TeCTOBOro Habopa JaHHbIX.

Tema 3.2. BeineneHue npu3HakoB

AHanu3 riaaBHbIX KOMIOHEHT. PaKkTOpU3anusl.

Tema 3.3. Knacrepuzanus

Heliponnas cetpr KoxoneHa.

Tewma 4.1. IlepekpecTHas npoBepka

Kpocc-nposepka. Ctparernu nepekpecTHOM MPOBEPKH.

Tema 4.2. Pemeryarsiii mouck

[Ipocroii pemeryaTelil HOUCK. PeneTdarsiil OMCK C NEPEKPECTHON TPOBEPKOM.

OKOHOMMYHBIN peleTyaTblii HIOUCK

Tema 4.3. Metpuku

Tume! omu6ok. MaTpunia omm6ok. Tounocts, monmHoTa, F-Mepa. ROC-kpuBbIe

Tema 5.1. ®peiiMBOPKH 1 MAKEThl MAITUHHOTO O0Y4EHUS



3nakomcTBO ¢ OubiamoTekamu Python: NumPy, SciPy, Pandas, Matplotlib scikit-learn,
statsmodel.

11.2. Meroauueckue ykazaHusi A OOYYaroIIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboT OOy4aromMHCS [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbeIX paboOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCLHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— NpuOOpPETEeHHE HABBIKOB MCCIIEI0BAHUS MPOLIECCOB, ABJICHUNH U 0OBEKTOB, U3y4aeMbIX
B PaMKax JaHHOW JUCLMILIMHBL,

— 3aKpeIUICHHE, Pa3BUTHE U JETaJM3alMsl TEOPETUYECKUX 3HAHUM, IIOJyYEHHBIX Ha
JEKLUSX;

— T0Jly4yeHHE HOBOM MH(POpPMAIMH 110 U3y4aeMOU TUCHUIUINHE;

— TpUOOpPETEHHE HABBIKOB CAMOCTOSITENILHON paboTHI ¢ J1a00paTOPHBIM 000PYAOBaHUEM
U Ipudopamu.

3amanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

3amaHus K TPOBEICHUIO JTAOOPATOPHBIX Pa0OT MPUBEICHBI B y4EOHO-METOINYCCKOM
nocoouu:

Mudgp 004 T 23 TarapuuxoBa T.M. MeToasl MamIMHHOTO OOy4YEHUsS: ydeOHOE
nocoobue / T. M. TarapuukoBa, B. B.boxenko; C.-Iletep6. rOC. YH-T a’3pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: Usa-so I'VAIL 2023. - 100 c.

Crpykrypa u ¢hopMa oTyeTa 0 1abopaTopHOU paboTe
Llenb paboTHI U coiepIKaHUE 3a/IaHMSL.
Onucanue xo0/1a BBINOJIHEHUS pabOThI.
JleMoHCTpanus noJy4eHHbIX Pe3yJIbTaTOB.
BoiBosibI 0 IpoieiaHHOM padoTe.

OTBeTbI Ha KOHTPOJIbHbIE BOIPOCHI.

AR A

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpPHOU paboTe

Otuer oopmisiercs: corstacao [OCT P 2.105-2019. O6s13aTeNlbHO HATMYNE THTYJIBHOTO
JIMCTA U COOTBETCTBUE CTPYKTYpPE OTUETA.

Otuer o npojienaHnHoli paboTe BEITPYXKaeTcsl B TNYHBINA KaOWHET.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIONHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSTENBHOW paboThl, y oOydaromerocst hopMHpyeTcs
1enecoo0pasHoe IIaHUPOBaHKUE pabodero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.



MeroauueckuMid ~ MaTepHajiaMHd,  HAMpaBISIOINIMMH  CAMOCTOSATENIBHYIO  padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJIMYECKHE yKa3aHHUS 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (J1s1 00ydJaronuxcs
10 3204HOM (hopme 0OyueHHs ).

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAYCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS Yepe3 3aLUTY Pe3yJIbTaToOB JIAOOPATOPHBIX padoT.

JIaGopaTopHble pabOTHl 3aIIMINAIOTCS B TEUYEHHM JABYX HEAEIb IOCIE IOIydEeHUS
3aaHus. Pe3ynpTaTsl 3alUTH yYUTBHIBAIOTCS IIPU MPOBEACHUN IIPOMEXKYTOUYHOM aTTECTALNH.

11.5. Meroauueckue ykazaHus i OOY4arOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTECTAaLUU.

IIpomexxyrounass  arrectanust  oOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMa OLEHKM 3HAHWH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUMUILUIMHBI WIKA €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOU pabOThl, CHOCOOHOCTH
OPUMEHATh MUX JJIS PElIeHUs NPaKTUYEeCKUX 3a/7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
Nepuoj, SK3aMEHALIMOHHOW CECCHMM U 3aBEpILUAeTCs] aTTECTAllMOHHON OLIEHKOM «OTIMYHOY,
«XOPOUIO», «yI0BJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

CryneHThl, YCHEIIHO BBINOJHUBIINE Bce JabopaTropHble padOThl, U MPOLIEAIINE
TECTUPOBAaHUE HA YUCIIO OAJJIOB BhIIIE 85 Oa/IIOB OLIEHUBAIOTCS HA «OTIIMYHOY.

CrTyneHThl, YCHEIIHO BBINOJHMUBIIKNE Bce JabopaTopHble pabOThl, M TMPOIIEIIINE
TECTUPOBaHUE Ha 4yHUCIO OamnoB Bhime 69 OamnoB u He Oosee 85 GamIOB OLIEHWBAIOTCS Ha
«XOpOILIOH.

CTyneHTbl, YCIENIHO BBINOJHUBINNE Bce JabopaTopHble pabOThl, M MPOILIEIIINE
TECTHUPOBAaHUE Ha 4YMCIO OayuioB Bbime 54 6ayuioB M He Oonee 69 0ayuIOB OIIEHWMBAIOTCS Ha
«yJIOBJIETBOPUTEIHHOY.

CryneHTsl, BBIIOJIHUBILNE HE BCE JIaOOpaTOpHBIE pabOThI, CAAIOT 3K3aMEH 10 BOIIPOCcaM,
IPUMEPHBIN epedeHb KOTOPhIX IMpUBEAEH B Tabnuue 16.



Jluct BHeceHUs: U3MEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

IToammcek BHECIIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoit




