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AHHOTaUA

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

CIEIUAIBHOCTH 09.03.03 «[Ipuknannas nHpOpMaTHKa» HaIPaBJIEHHOCTH
«[IpuknagHOil MCKYCCTBEHHBIH HMHTEIUIEKT M Hayka O JaHHBIX». JIMCHUIUIMHA peanu3yercs
kadenapoit «Ned1».

JlucuuiuinHa HauesleHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYIOLIMX KOMIIETEHIIHNA:

[IK-15 «MamuHHOe 00y4eHue 1 OONbIINE TaHHbBIC

ConepxaHue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C M3Y4YEHHUEM
METO/I0B MAIIMHHOTO OOYYEHHUs M UX IPUMEHEHUs B 33[ja4axX aHAJIN3a OOJIBIINX JaHHBIX.

[IpenonaBanre OUCHMIUIMHBI IpeAycMaTpUBaeT clieAyromue (OpMbl OpraHU3aLUU
y4eOHOro nporecca: JeKIHUH, 1a00paTopHble padoThl, CAMOCTOSITENNbHAs paboTa 00yJaromerocs.

IIporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTeCTalHs B (popMe sK3aMeHa.

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

SI3pIK 00yUEHUS 110 TUCHUILIMHE KPYCCKUI»



1. TIlepedeHp MIaHUPYEMBIX PE3yIHTATOB OOYUEHHS MO AUCIHUIUINHE

1.1. Ilenu mpenopaBaHUsl TUCHMIUIMHBI B OCBOGHHMHM KOMIETEHIMH IO MPUMEHEHMIO
METOJIOB MAIIMHHOTO O0Y4EHHS JJIs1 U3BJICUCHHS 3HAHUHN U3 OONBIINX JaHHBIX.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acTHUKAMH
00pa3oBaTEeNbHBIX OTHOIICHHH, 00pa30BaTEeNBLHOI MPOrpaMMBbl BBICILIET0 00Opa3oBaHMs (Janee —
OIl1 BO).

1.3. IlepeueHp mIaHUPyEMBIX PE3YIBTATOB O0YUEHHS IO JUCHUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare nm3ydeHHs AMCHMIUIMHBI OOyYaroIIuiics JOJDKEH 00JagaTh CleqylomnMU
KOMIIETEHIIMSIMU HJTM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Ta6ymma 1 — I[lepeyeHb KOMITETCHIIMIA ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropus (rpynmna) Kon u naumeHnoBaHue WHIUKATOPA JOCTHUKEHUS
HAaUMEHOBAHUE
KOMIIETEHILIUH KOMIIETEHIINHI
KOMITETEHIINHI
[IK-15.3.1 3HaTh TEXHOJOTMH U AJITOPUTMBI
aHalM3a JaHHBIX
[IK-15.V¥.1 ymers pemars 3aauu Kiaccuukaum,
K-15 KJIaCTepU3allMi, PErpeccuu, MpPOrHO3UPOBaHMUS,
CHUKEHUS PA3MEPHOCTH M PAaHKUPOBAHUS JAHHBIX
[Ipodeccuonanbubie | MammHHOE p p p p g
[IK-15.B.1 Binamerh A3bIKaMu MpOrpaMMHUPOBAHUS
KOMITETCHIHT oOyueHue u
BBICOKOTO YPOBHSI, ODHEHTUPOBAHHBIX Ha padoTy ¢
0oJbIINEe JaHHBIE
0OJIBIIMMU JAHHBIMU
TIK-15.B.2 Bimagers HaBBIKAMH HCIIOJIL30BaHUS
ITOPUTMOB M MOJIeJIel MallTMHHOTO 00Y4YEeHHsI IpU
pelIeHUU TPUKJIAJAHBIX 3a71a4

2. Mecro nucuumminHb B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMUCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:

— BBenenue B aHanu3 JaHHbBIX
Craructuueckast 00padoTka HHpoOpMauu

— TexHosoruu nporpaMMHupOBaHuA,

— HMHpopManimoHHbIE CUCTEMBI U TEXHOJIOTHH.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCs MPU U3YYEHUU IPYTUX JUCIUIIINH!

— Oprasuzanust Hay4HbIX UCCIIEOBaHUM.

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
JHlanapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yUeOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe 3TOW TPYJO0EMKOCTH TI0 ceMecTpaMm) IPeICTaBICHBI B
Tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUILIIMHbI

TpynoeMKocTh o
Bunx yuebnoit paboTsl Bcero CceMeCcTpam
Ne6
1 2 3
Obwaa mpyooemrxocmo oucyunaunst, 3E/ (qac) 3/ 108 3/ 108
U3 nux uacoe npakmuueckoii n0020moseKu 34 34
Ayoumopnuie 3anamus, BCETO 4ac. 51 51




B TOM YHCIJIC:

3aueT, sk3ameH (3auert, Judd. 3au, Dk3.**)

nexuuu (JI), (wac) 17 17

npaktuaeckue/cemuaapckue 3ansarus (I113), (gac)

nabopartopubie paboTsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvhnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoii ammecmayuu: 3ader, nudd. s, s,

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazensl, TeMBI AUCIUTITTHBI ek 113 (C3)| - JIP KII . CPC
’ (wac) | (wac) | (uac) (ac) | (wac)
Cemectp 6
Pasnen 1. Beenenue
Tema 1.1. 3agaun MamMHHOTO OOyUEHUS 2 2 2
Tema 1.2. MnTepnperanus JaHHBIX
Pa3znen 2. Metoab! MaliiHHOTO O0YYEHHUS C
YUHUTEIIEM
Tema 2.1. Knaccudukamus u perpeccus 6 10 8
Tema 2.2. AnropuT™Mbl MallIMHHOTO O0y4Y€HUS
Tema 2.3. OnieHKa HEONPEAETEHHOCTH AJIs
KJIACCU(UKATOPOB
Pa3znen 3. Meroap! MmamimHHOTO 00y4YeHUs Oe3
YAHUTEIIS
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. PermeTyatslii TOUCK
Tema 4.3. Metpuku
Paznen 5. 3akmouenue
Tema 5.1. @peliMBOPKH U MAKETHI MAILIMHHOTO 1 4 2
o0yJeHus
Hroro B cemectpe: 17 34 21
Hroro 17 0 34 0 21
[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEICTBEHHOM  BBIMOJHEHUHU
OoOydJaromMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oy;ymien

po(heCCHOHATBHOMN eITeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO IUKJIa




Howmep pa3znena

HaszBanue u conep:xanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pa3zgen 1

Tema 1.1. 3agaun MAaIIMHHOTO 00y4YeHUsI

Kontpompyemoe oOyuenue. Ilpomecc cbopa manabix. HexonTpommpyemoe
obyuenmue. [lonsTre 06 oOydarorieit BEIOOpPKe.

Tema 1.2. UnTepnipeTanus JaHHBIX

dopmat TaHHBIX, IPU3HAKU, H3MEPEHHE YPPEKTUBHOCTH

Pa3zgen 2

Tema 2.1. Knaccudukauus u perpeccust

Ilenp 3amaum  kiaccudukanus. bunapnas u
kiaccupukanusi. CI0KHOCTh MOAETH KJIACCH(PHUKAIIH.
Tema 2.2. AIroputMbl MAIIMHHOTO 00y4YeHU s
HaugHnrle OaiiecoBckue kiaaccupukaTopsl. JlepeBbs pemenuii. Ancam6iu
JIepeBbEB pelIeHUu. MeToJ ONOpHBIX BEKTOpPOB. HelpoHHbIE CceTH:
IPSIMOTO pacrpocTpaHeHust, Xonduiaa, peKyppeHTHbIE, CBEPTOUHBIE,
Tema 2.3. OueHka HeonpeaeJeHHOCTH /sl KiaccupukaTopos

Pemraronias dynkius. [Iporno3upoBaHe BEpOSITHOCTEH.

MYJIbTHKIIACCOBaAsA

Pa3znen 3

Tema 3.1. IlpeaBapurenbHasi 00padoTKa JaHHBIX

Buner MpeIBapUTEIHHON 00paboTku. IIpeoOpazoBanue
MacirabupoBanue 00y4aroIiero 1 TECTOBOro Habopa JaHHBIX.
Tema 3.2. BolaejieHue NPU3HAKOB

AHanu3 rinaBHBIX KOMIIOHEHT. DaKTOpU3alusl.

Tema 3.3. Knacrepusauus

Heliponnas cetb KoxoHeHa.

JTAHHBIX.

Pa3znen 4

Tema 4.1. IlepexpecTHasi NpoBepKa

Kpocc-npoepka. Ctparteruu nepekpecTHON MpOBEPKH.

Tema 4.2. PemneT4yaTnlil NOUCK

[Ipocroii pewreTyarslii NOUCK. PenieTyaThlil MOUCK € NEPEKPECTHON IPOBEPKOH.
DKOHOMMYHBII pelIeTyaThlil MOUCK

Tema 4.3. MeTpuku

Tumns! ommbok. Martpuna 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) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

TeMmbl DopMBbI N3 nux Ne paznena
Neo TpymoeMKoCTb, .
i MPAKTUYECKUX MPaAKTUYECKUX (uac) MPaKTUYECKON JTUCITUTI
3aHATUN 3aHATUN MOJITOTOBKH, (4ac) JIMHBI
VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MIPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux
No HaunmenoBanme mabopaTopHbIX TpynoeMKoCTb, . Ne paznena
MPAKTUYECKON
/1 pabor (dac) MUCIUAIIINHBI
TIOZITOTOBKH, (Yac)
Cemectp 6
1 ‘ Hausurie OaliecoBcKUe ‘ 4 ‘ 2 ‘ 2,45




KJIaCCU()UKATOPBHI.

2 | Knaccudukaius MeToaoM aepeBa 4 1 2,45
pEeLIEHHUI.

3 | Knaccudukarnus MeTogom 4 1
CIIy4aiiHOTO JIeca.

4 | MaTepnonsanus ¢ MpUMEHEHHEM 4 1 2,45
HEHPOHHOU CETHU NPSIMOIO
pacnpocTpaHeHHs

5 | PacrioznaBanuu 0Opa3oB ¢ 4 1 2,45
MPUMEHEHUEM HEHPOHHOU CeTH
Xondwunna

6 | Knactepusanus ¢ mpuMeHEHUEM 4 1 3,45
HeriponHou cetu Koxonena

7 | AHanu3 TekcTa ¢ IpUMEHEHUEM 4 1 3,45
PEKYPPEHTHBIX HEHPOHHBIX CETel

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

Bcero 34 10

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmuna 7 — Bunbel caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

Bun camocrostensHo# paboTh Bcero, uac Cemectp 6, yac
1 2 3
N3ydenne Teopetndeckoro Matepuana nucuurinasl (TO) 16 30

KypcoBoe npoextupoanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
[ToaroroBka K Tekyiemy KoHTpodto ycrneaemoct (TKVY) 4 20
Jlomamaee 3ananue (/13)
KonTponbuble paboThl 3a04HUKOB (KP3)
IToxroroBka K mpomexkyrounoi arrecranuu (I1A) 3 7
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuXxcs yKa3aHbl B
. 7-11.

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

Tabnuua 8— [lepeyeHb MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

HIudp/
URL

KomiuecTBo 3k3eMInIsipoB B

bubnuorpapuyeckas ccpuika
6ubmoreke (kpome




azapec AIIEKTPOHHBIX FK3EMILISIPOB)

004 Anmainoua, 3. MamunaHoe oOydeHHe: HOBBIM 3
A5l WCKYCCTBEHHBIH WHTEIUICKT / J. AnmaiauH. - M.:

Aunprinaa [Ta6aumep: Touka, 2017. - 208 c.
004 TatapuukoBa, T.M.  CucremMbl HCKYCCTBEHHOTO 5}
T 23 uHTeiekta: yuyeonuk / T. M. Tarapaukosa; C.-

[TerepO. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHUSI. -
Cankrt-Ilerepoypr: M3a-so I'YAII 2024. - 301 c.

004 TarapuukoBa, T.M. Auanus nanssix B IPUKIAJIHBIX 5

T 23 3amauax obecrnedeHus: nHHOPMAITMOHHOM

oc3onacHocT: MmoHorpadus / T. M. TarapHukoBa;

C.-ITerepb. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUSI.

- CII6.: U3n-Bo I'VAIIL 2018. - 115 c.
004 TarapuukoBa, T. M. Auanus nauubix: y4eOHO- 5}
T23 Meroaudeckoe rmocoodue / T. M. Tarapuukosa; C.-

ITerep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. -
Canxkr-IlerepOypr: M3n-so I'YAIIL 2021. - 121 c.

7. IlepeyeHb MEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumeHnoBanue
1. http://www.machinelearning.ru | 1. TIpodeccronanbHblii HHMOPMALMOHHO-aHATUTHYCCKHUIT
2. https://www.coursera.org/learn/ pecype, TIOCBSIIIICHHBIH
machine-learning MAaIIMHHOMY OOYYEHUIO, PacliO3HaBaHHIO 00Pa30B U HH
3. https://www.coursera.org/speci TEIUIEKTYaTbHOMY aHAITU3Y JaHHbBIX.
alizations/machine-learning-data- | 2. Machine learning by Andrew Ng,
analysis 3. Kypc «Ananu3 qaHHBIX» OT IIKOJIBI aHATN3a TaHHbIX,
https://it.mail.ru/video/playlists/1 | Meroasr 06paborku Gonbimmx gauHbX, IT mail.ru,
6/

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadymire 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIIeUCHHS

Ne i/t Haumenosanue
1 Google Colab

2 Jupyter Notebook

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca Mo JUCITUILTHHE

[lepeuens uCHONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.


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/

Ta6mmma 11— [Mepeyersr nHOOpMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HaumeHnoBanue coctaBHOI 4acTh Howmep ayautopuu
/i MaTepHUaTbHO-TEXHHUECKON 0a3bl (TIpu HEOOXOUMOCTH )

1 | MynbruMenuitHas JEKIIMOHHAS ayIUTOPHS

Kinacc niis nenoBoi urpel

3 | BeruncnurensHas maboparopust

10. OueHouHbIe cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs 1Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS MPOMEKYTOUHON aTTeCTaIluu

Buj npoMexxyTo4HO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJCTB
DK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL

Tabauna 14 —Kputepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI
OueHKa KOMIIETEHIIMH
S-OayuTbHas 1IKana

XapaxrepucTuka cpopMUPOBAHHBIX KOMITETEHINI

— oOyyarouuiicss Tay00KO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
— OMUPAsICh HA 3HAHUS OCHOBHOW M JOTIOJHUTEIHHOUW JIUTEPaTypHI,
TECHO TPUBSA3BIBACT YCBOCHHBIC  HAYYHBIC TOJIOKEHUS C
MPAKTUYECKON JAESITENFHOCTBIO HAMIPaBJICHHUS,

— yMeso 000CHOBBIBAET M aprYMEHTUPYET BBIJBUTAEMBIE UM UJIEH;

— JIeNaeT BBIBOILI U 0000IIEHHS

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MMOHATHM.

— 00yyvarouuiicss TBEP0 YCBOMI MIPOTPaMMHBIN MaTepual, TPaMOTHO
U 1O CYIIECTBY U3JaraeT €ro, OMUpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

«XOPOIIIO» — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«3aUTEHOM — YBSI3BIBA€T YCBOCHHBIE 3HAHUS C TMPAKTHYECKON AESITeTbHOCTHIO
HaIpaBIICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIENAEeT BBIBOLI U 0000IIEHHS;

«OTIIMYHO»
<GauTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaia

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— BIIAJICET CUCTEMOM CIIELIMAIN3UPOBAHHBIX IIOHATUH.

«YIIOBJICTBOPUTEIILHO
«3a4TCHO»

— o0yyarouiicss  ycBOMJI  TOJBKO  OCHOBHOMU

OCHOBHOM JIUTEPaTypHl;

HallpaBJICHUS,
— cJ1a00 apryMEeHTUPYET HAayuHbIE MT0JIOKEHHUS;

— JIOTMYyCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH,
— UCTIBITHIBAET 3aTPYAHEHHS] B MPAKTUYECKOM NMPUMEHEHUU 3HAHUI

MPOrPaMMHBIN
MaTepuai, 1Mo CyHIeCTBY M3JIaraeT €ro, Onupasichb Ha 3HAHUS TOJIbKO

— 3aTpyaHsieTcs: B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIIENNAIN3UPOBAHHBIX OHATHH.

«HEYIOBJIETBOPUTEIIHHOY
«HE 32UTCHO»

MarepHania;

— JIONYCKAeT  CYIECTBEHHbIE OIIMOKU U

— HE MOKET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He (GopMyIHpYyeT BEIBOJOB U 000OIICHHMIA.

—06yanOH_[I/II\/'ICH HE YCBOHII 3HAYUTEIILHOM YacTu IMporpaMmMHOI0

HETOYHOCTU  TpHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAIPaBIICHUY;
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUI;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH WHBIC MAaTEPHAIIbI.
Bomnpocs! (3agaun) ass 3K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Kon

Ne i/ [Tepedyens BonpocoB (3a1a4) 11t 3adeta / nudd. 3auera HHMKaTOpa

1 MeTo b1 MaIMHHOTO 00yUYeHUs YK-15.3.1

2 [Tepeobyuenue, Heo0OyUYeHHE, Tpe0OyUeHNE

3 Omnbka o0ydeHus

4 JIuneltHble MO/IEH KIIacCU(UKALIUU VK-15.¥.1

5 OO0yueHue TMHEHHBIX KJIacCU(PUKATOPOB

6 Lens 3amaun kaaccudurarus.

7 bunapnas knaccuduxanus

8 MynbTHKIIACCOBAs KJIacCUBUKALIHSL.

9 CH0XHOCTh MOJIENH KIJIacCU(UKAITUH.

10 Hausnble OaliecoBckue K1acCU(pUKATOPBHI. I1K-15.B.1

11 JlepeBbs pelieHuil.

12 AHcaM0u 1epeBbEB pPeILIeHHH.

13 MeTo]1 OTIOPHBIX BEKTOPOB

14 MeTtob1 Ki1acCubUKALINN. VK-15.3.1

15 Onenka ommnbOka KiaccupuKaum YK-15.V.1

16 Pemaronast yHkIms.

17 [IporHo3upoBaHne BEpOSITHOCTEN I1K-15.B.1

18 HeiiponHbie ceTn npsaMoro pacrpocTpaHeHUs I1K-15.3.1

19 Heiiponnas cetp Xondunna

20 CBepTouHbIe HEHPOHHBIE CETH

21 PexyppeHTHBIE HEMPOHHBIE CETH

22 Heiiponnas cerb KoxoneHa

23 [Tpeno6paboTKka 1aHHBIX. I1K-15.B.1

24 ITocTanoBKa 3a1aun KJ1acCU(PUKAIINH

25 Otansl pemeHus 3a1a4 00ydeHus 0e3 yuuTens I1K-15.3.1

26 Kpocc-mpoBepxa. IK-15.¥.1

27 Crpareruu nepekpecTHON IPOBEPKHU.




28 Kpocc-mpoBepka.

29 CtpaTteruu nepeKpecTHON MPOBEPKH.

30 [Ipocroii peneTyaTpiii TOUCK. [1K-15.B.2
31 PemeTyarsiii MOMCK ¢ MEPEKPECTHON MTPOBEPKOA.

32 OKOHOMMYHBIN perieryaTblii HOUCK

Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne /it [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJMKaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeCTaBICHBI B Tabwuie 17.

Tabmumua 17 — IlepeueHp TeM sl KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOH pabOThHI

Ne i/t

KYpCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IITAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpuMepHbIi epeyeHb BOMPOCOB I TECTOB

No
/a

[IpumepHBIii IepeueHb BOIPOCOB sl TECTOB

Konx
WHJIUKaTOpa

1

IIpouuTaiiTe TeKCcT, BbIOEpHUTE NPABUJIBHBINH OTBET U 3aNUIIIMTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETa

Ornpenenenust 10X0/1a KIIMEHTa OaHKa SBJISIETCS 3a7a4ei:

a) perpeccuy;

0) kiaccupuKanuu;

B) KJIACTEpHU3aLIH

T') CECTMEHTAIINH.

IIpounTaiiTe TeKcT, BbIOEpUTE NPABU/IbLHBINA OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETA
Kakas pyHKIMS B TOTHCTUYECKON perpeccuy NepeBOAUT 3HAUCHUS B
unrepsai [0, 1]:

a) tan(x);

0) /(1 + e™),

B) log(x);

r) sin(x).

VK-15.3.1

IIpouuTaiiTe TeKCT, BbI0EpPUTE NPAaBUJIbHbIE BADMAHTHI 0TBETA U

3aMMIIMTEe APTYMEHThI, 000CHOBBLIBAIOIIHE BHIOOP OTBETOB

3aava KJiacTepu3aIiu 3T0:

a)3agaya MAIIMHHOTO OOY4YeHHs, B KOTOPOH METKH OOBEKTOB
MPUHUMAIOT OTPAHUYCHHOE YUCIIO 3HAYCHUIA

0) 3a7a4a MaIIMHHOTO OOYYEHHWs, 3aKJIIOYArOIIascsi B OO0BEAMHEHUU
MOX0XHUX O0OBEKTOB B OAHOPOIHBIE TPYIIITHI.

B) 3aJaya MAaIIMHHOTO OOydYeHHs, B KOTOPOH METKH OOBEKTOB
MPUHUMAIOT JIO0BIC YHCICHHBIC 3HAYCHHUS

VK-15.¥.1




F) CETMCHTaI A 00BEKTOB 110 CXOKHUM IIpU3HaKamM

IIpounTaiiTe TeKCT, BbIOepUTE MPABWJIbHBIH OTBET U 3aNIMIIMTE
apryMeHTbl, 000CHOBBIBAIOIIME BLIOOP O0TBETA

Kakoii u3 cnenyromux METO0B MOYKHO UCIIOJIb30BaTh JIJIs
COKpAIIeHHS pa3MEPHOCTHU:

a) OMOPHBIX BEKTOPOB;

0) rTaBHBIX KOMIIOHECHT;

B) Oympkaiiiiero cocena;

r) K-Ommkaimmx coceneii.

IIpounTaiiTe TEKCT U 3aNMIIUTE Pa3BePHYTHIH 000CHOBAHHBIN
OTBeT

Onpenenure KOOpAUHATHI LIECHTPOU 1A KiaacTepa. PesyiabTar 3anumure B
yrca0BoM (hopmate B Buae (X,Y)

(1,1) (1,5)
@ @

0 T T T T T T

1

1

YK-15.B.2

IIpouuTaiiTe TeKCcT, BbIOEpHUTE NPABUIBHBINH OTBET U 3aNUIIHUTE
aprymMeHTbl, 000CHOBBIBAKOIIIHE BLIOOP OTBETA

Kakas u3 aTux 3a1a4 sBisieTcs 3afadeil Kiaccu(puKamnuu:

a) IPOTHO3 TeMIepaTyphl Ha 3aBTPa;

0) pazzeneHue KHAT B OMOIMOTEKE Ha HAYYHBIE U XYI0’KECTBCHHBIC;
B) MPOTHO3 OLIEHKU CTY/AEHTA 10 MATHOAJUIBHOM IIKaJle Ha YK3aMeHe;
T') BBISIBIICHHE NIPU3HAKOB, BIUSIONINX HA YCIIEBAEMOCTh CTY/ICHTA.

IIpouuTaiite TeKcT, BbIOEpUTE NPABU/IbLHBINA OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETa

Cxoi1bKk0 K03 (UIIUEHTOB HY>KHO ISl TOCTPOCHUS MOJIETN JIMHEHHOM
perpeccuu Juist OJHOTO IPU3HAKA!

a) 1;

0) 3;

B) 2;

r) 0.

YK-15.3.1

IIpouuTaiiTe TeKCcT, BbIOEpHUTE NPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMIINTE APrYMEHThI, 000CHOBBIBaIOIIME BLIOOP OTBETOB
Bboprba ¢ mepeobyueHrneM npeamnoaraeT cleayrnue MEXaHu3MBbl:
a) yBEJIMUYUTH JJaHHBIE B HAOOpe.

0) YMEHBIIUTh YHUCIIO TAPAMETPOB MOJEIIH.

B) peryJisipu3anus

I') YCIIO’KHEHHE MOJIENb 3a CUeT 100aBIIeHUs TapaMeTPOB

1) YMEHBIIIEHUE perysipu3aluu

IIpouuTaiiTe TeKkcT, BbIOepUTe NPABU/IbHbIE BADHAHTHI 0TBETa U
3allMIIUTE AapryMmMeHThbl, OﬁOCHOBbIBalOllll/le BblﬁOp OTBETOB
Bopb6a ¢ HerooOyueHneM npeanonaraeT ciae1yroline MEXaHu3Mbl:
a) YBEJIMYUThH JIaHHbIE B Habope.

VK-15.V.1




0) YMEHBIIIUTH YUCIIO TAPAMETPOB MOJIEIH.

B) peryisipu3aIus

T') YCIOKHEHUE MOJIEJIb 3a CUET JJOOABJICHHS TapaMEeTPOB
1) YMEHBIIICHUE PETYIISIpH3aINN

10

IIpounTaiiTe TEKCT M 3aNHUIINTE Pa3BePHYTbIN 000CHOBAHHbII
oTBeT
Ha rpaduke nmxe npuBeaensl ROC-kpuBbie, OLIEHUBAIOIINE
s dexTuBHOCTD Tpex Kinaccudukaropon 1, 2, 3. Kakoii u3
knaccudukaropos 1 umu 2 unu 3trounee?
TPR
1.0 .

0.8

iy
0.6
04
0.2 /
0.0 V

0 02 04 06 08 1.0 FPR

_—

YK-15.B.1

11

12

13

14

IIpoyuraiiTe TeKCT, BbIOEPUTE NMPABUJILHBINA OTBET U 3aNMIINTE
apryMeHThl, 000CHOBBIBAIOIIHE BLIOOP OTBETA

UYTo MOXKET MOBBICUTH KauecTBO Kiaccupukamnmu B Random Forest:
a) UCIIOJIb30BAHUE KIIACTEPOB:

0) UCIIOIb30BaHKE OOJIBIIIOTO KOJUYESCTBA aHCAMOJICH JIePEBHEB;

B) UCIIOJIb30BaHUE KOBAPUAITMOHHON MAaTPUIIGI;

r) npumenenue metoaa PCA.

IIpounTaiiTe TeKCT, BbIOCPUTE NPABHJILHBIN OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBaIOIIME BbIOOP OTBETa

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

Oyner oTHOCUTCs pe3ynbTart, eciu f(X, W) >0
a) +1;

0) —1;

B) 000U KJ1accam;

T') HU K KAKOMY W3 [ICPCUHMCIICHHBIX.

IMpounTaiiTe TEeKCT, BLIOEPUTE NPABHILHbIE BADHAHTHI OTBETa U
3anUIINTe apTyMEeHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB
Kakue MeTo1bl MaIIMHHOTO 00YYEHUSI OTHOCSATCS K CTPATEeruu
00y4YeHHUs C yUUTEJIEeM:

a) kmaccudukays;

0) perpeccus;

B) KJIaCTEpHU3aIINS;

I') accolMalUs.

IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIE10BATEIbLHOCTD.

3anuuMTe COOTBETCTBYIOIIYIO IOC/JIEI0BATEJBHOCTh OYKB CJIeBa
HANPaBo

Pacmonoxxure ciaemyromue dTambl MOCTPOSHUS KiacCupuKaTopa
METOJOM MAITMHHOTO 00Yy4eHusI:

IK-15.3.1




A — o0yuenue knaccuukaropa;

b — TectupoBanue knaccudukaTopa

B — ucnonp3oBanue moaenu (kinaccuukanysi HOBBIX OOBEKTOB);

I' — dopmamuzanms wmoxmenu knaccudukaropa (BbiOOp Merona
MaIIMHHOTO 00yYEeHHUS)

15 IIpounTaiiTe TEKCT ¥ 3aNHUIINATE Pa3BePHYThIH 000CHOBAHHbI [1IK-15.B.1
OTBeT
Ha ©pucyHke Huxke NpHUBEIEHA apXUTEKTypa HCKYCCTBEHHOMH
HeriponHoil cetu (MHC) npsiMoro pacrpocTpaHeHus CO ClIEAYIOLMMU
MCXO/IHBIMU JaHHBIMU:
Puc. Apxurexrypa MHC npsimoro pacnpoctpaneHus
e MaTpula BECOBBIX KOA(PUIMEHTOB!
1 0 -1 05 -050
0 02 07 03 0,2 O
00 O 0 0 01
00 O 0 0 01
00 O 0o 0 -0,3
00 O 0 O 0
e OyHKIMS aKTUBALlMM CUTMOUJANIbHAS
Onpenenuts BBIXOJHOE 3HayeHWE |-ro HEWpoHa M 3amucaTh B
YUCIOBOM (opMare C JAECATOYHOM TOYKOW C JBYMsI 3HaKaMH I1OCIIe
3anATON
16 IIpounTaiiTe TeKCT, BbIOCPUTE NPABU/IbHbIC BADHAHTHI OTBETA U IK-15.3.1
3anMIIMTe apryMeHThl, 000CHOBbIBaIOIIME BHIOOP OTBETOB
Kak Ha3pIBaeTcs 3ajadya MallMHHOTO OOYy4YeHMs, HamlpaBieHHas Ha
MpEACKa3aHUue 3HAYCHHUs TOW WIM WHOW YHCIOBOM BEIWYMHBI JUIA
BXO/THBIX JTAHHBIX:
a) oOyueHue 0e3 yuuTerns,
0) o0y4eHue ¢ yuuTenem;
B) perpeccuu,
I') IPOTHO3UPOBAHUS
1) KIacTepu3aIuu.
17 IIpouuTaiite TeKkcT, BbIOEpHTE NPABUIbHBINA OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA
UTo sBIISIETCS] MPUYUHON HEA000YUEHUS:
a) UCTIOJIb30BAHUH CIIMILKOM ITPOCTBIX MOJIENIEH;
0) UCTIOIB30BAHUH U30BITOYHO CIIOKHBIX MOJIEIICH;
B) KpocCC-BalIM1aLus;
I') CHUKEHHE 3HaUYEHUs! OLTMOKU O0yUYeHHUsI.
18 IIpounTaiiTe TeKCT, BbIOEpPUTE NPABU/IbHbIC BADHAHTHI OTBETA U IIK-15.¥.1

3AlMMIIUTEC APryMEHThI, OﬁOCHOBblBalOllll/le BblﬁOp OTBECTOB




Kakue u3 creayronmx anropuTMOB MallIMHHOTO O0y4YEHUS SIBISIOTCS
oOydeHueM 0e3 yuuTers:

a) Random Forest;

0) SVM;

B) k-means;

r) HeiipoHHas ceTh KoxoHeHa

1) BCE BBIILIE MTEPEYUCIICHHBIE.

19 IIpounTaiiTe TeKCT, BbIOEpUTE NPABUIbHbIC BADMAHTHI 0TBETA U
3alMIIMTE AaPIryMEeHThI, 000CHOBbIBAIOIME BHIOOP OTBETOB
Kaxue meToapl MalllnHHOTO 00YYEHHs! OTHOCSTCS K CTpaTeruu
oOy4eHus 6e3 yuynuTesem:

a) xaccudukanys;

0) perpeccus;

B) KJIaCTEpHU3aLINS;

I') acCOIMaIusI.

20 IIpounTaiiTe TEKCT M 3aNMUIIUTE Pa3BePHYTbIN 000CHOBAHHbII [1K-15.B.2
OTBeT

Jlan BpeMeHHO# psijt (4MCII0 3a00JCBIINX TPHUIIIIOM, YETIOBEK/CYTKH):
1 |2 3 4 5) 6 7 8 9 10
32 | 103 | 589 | 1201 | 3574 | 2800 | 2521 | 2005 | 1693 | 1278

CroporuosupoBarh MetogoM KNN mpu k=3 umcio 3aboneBmux na 1
mar Brepea. Pe3ynbTaT 3anmummTe B 94UCIIOBOM (GopMaTe ¢ ASCITHIHOM
TOYKOMH (JIBa 3HAKA IMOCJIE 3aIATON).

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolUXCsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT
Ne n/nn [lepeueHb KOHTPOJIbHBIX PadOT
He npenycMoTpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, permameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IPOBEJCHUS TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Meroauveckue yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIINX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHus, €€ MpoOJeMbl, JaeT IeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.



[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE MNpO(eEecCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TIOSIBJICHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKaiIIne Tobl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJy4YyeHHe TOYHOIO NOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JleKMOHHBI ~ MaTepuad MOXET COINPOBOXKAATHCS JEMOHCTpanuedl CilaioB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IpH MPOBEICHUU KOPOTKHX JHCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATUK 10 AUCLHUIIIHHE.

CrpyKTypa NpeaocTaBiIeHUs JCKIIMOHHOTO MaTepHraia:

Tema 1.1. 3agaun MammHHOTO O0OyUEHUS

Kontpompyemoe obyuenue. IIpouecc cObopa manubeix. HekoHTpomupyemoe oOydeHue.
[Tonsitre 06 oOy4aromieii BEIOOPKe.

Tema 1.2. IHTepnperanus JaHHBIX

dopmat 1aHHBIX, IPU3HAKH, H3MepeHHe dPPEKTUBHOCTH

Tema 2.1. Knaccudukanus u perpeccus

Henp 3amaun  knaccupukanus. buHapHas u  MyJnIbTHUKIAcCOBas —KilacCH(HUKAIMA.
CH0XHOCTh MOJIENH KIIacCU(UKALIUY.

Tema 2.2. AnropuT™Mbl MallIMHHOTO O0y4Y€HUS

Hausnble OaifecoBckue kiaccupukatopsl. JlepeBbsi pemieHuil. AHcamMOiIu JepeBbEB
pemieHui. Meroa ONOPHBIX BEKTOPOB. HeWpoHHBIE CETH: MNPsSMOro paclIpOCTPAaHEHHs,
Xondunaa, peKyppeHTHbIE, CBEPTOUHBIE,

Tewma 2.3. OrieHKa HEOMPEAECIEHHOCTH JJI KIaCCU(PUKATOPOB

Pemaromas pynkus. [IporuozupoBaHue BEpOSTHOCTEM.

Tewma 3.1. IlpenBapurensHas 00pabOTKa JaHHBIX

Bunsl npeasaputenbHoit 00paboTku. [IpeobpazoBanue nanHbIX. MacitabupoBaHue
00yu4arolero ¥ TeCTOBOro Habopa JaHHbIX.

Tewma 3.2. Beinenenue npu3HaKkoB

AHanu3 riaaBHbIX KOMIIOHEHT. PaKTOpU3aLysl.

Tewma 3.3. Knactepuzauus

Heliponnas cetps KoxoHeHa.

Tema 4.1. IlepekpecTHas npoBepka

Kpocc-nipoBepka. Ctpareruu nepekpecTHON IPOBEPKHU.

Tema 4.2. Pemeryarsiii mouck

[Ipocroii pemeryaTelil HOUCK. PeneTdarsiil OMCK C NEPEKPECTHON TPOBEPKOM.

OKOHOMMYHBIN peleTyaTblii HIOUCK

Tema 4.3. Metpuku

Tune! omm6ok. Marpuna ommbok. TouyHoCTh, monHOTA, F-Mepa. ROC-kpuBbIe

Tema 5.1. @pelitMBOPKH U NMaKEThl MAIIMHHOTO O0Y4YEeHHUSI

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

11.2. Meroauueckue yKazaHusl Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1A00PATOPHBIX
pabor



B xoxe BemomHeHUs 1abOpaTOPHBIX palbOT OO0y4YaIOMUHUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 11abopaTtopHBIX paboOT 0O0y4YaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBAIOIIUM PEIICHUE CISIYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— NpUOOpPETEeHHE HABBIKOB MCCIIEIOBAHUS MPOLIECCOB, SABICHUA U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIUIeHHEe, pa3BUTHE W JETalM3als TEOPETUUYECKUMX 3HAHUM, IOJYYEHHBIX Ha
JEKLMSIX;

— ToJy4yeHHe HOBOM MH(OPMAIINH 110 U3y4aeMOU JTUCIUILINHE;

— TIpuoOpeTeHNe HABBIKOB CaMOCTOSITENIbHON paboThl € 1a0opaTOPHBIM 000PYIOBaHUEM
U pudopamu.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3amaHusi K OpOBEACHHIO J1a00OpaTOPHBIX pabOT MPHUBEACHBI B Y4EOHO-METOIUYECKOM
nocoouu:

Mupp 004 T 23 Tarapuumkosa T.M. MeToapl MalIMHHOTO OOYYCHHS: ydeOHOE
nocobue / T. M. TarapuukoBa, B. B.Boxenko; C.-lIlerepd. rOoC. YH-T a’3pOKOCM.
npubopoctpoenus. - Cankt-IletepOypr: U3a-so I'YAIL 2023. - 100 c.

CrpykTypa 1 popma oTdera 0 1a00paTopHOi paboTe
Lleab pa®OThI M COACPIKAHUE 3aaHHUS.
Ornrcanue X0/1a BHITTOJTHEHHS PaOOTHI.
JleMOHCTpaIus MOJTYIeHHBIX PE3YJIbTaTOB.
BriBozibI 0 mpoenanHoi paboTe.

OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHI.

agkrownE

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Otuer odopmisiercs cornacHo [OCT P 2.105-2019. O6s13aTenbHO HaTU4KMe TUTYIBHOTO
JIUCTA U COOTBETCTBUE CTPYKTYpPE OTUETA.

Otuer o mpojienaHnHol paboTe BHITPYKAETCS B TUYHBIN KaOWHET.

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTsl

B xone BHIOTHEHHUS CaMOCTOSATEIbHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBITTOJIHEHHUS CaMOCTOSITEIBHON paboOTHI, y 0Oydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
W HaBBIKA B YCBOCHHW W CHCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHHM, 00CCIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TMOJyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall IO JUCIUILIHHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMme 0OyueHUs).



11.4. Meroauueckue yKa3zaHus JUIs OOy4aroIMXCS MO TPOXOXKICHHUIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLEHUBAHUSA XO/a OCBOCHMS
JUCLUIUIAHBI.

Texymuii KOHTPOJIb OCYIIECTBIISETCS Yepe3 3aLUTY pe3yIbTaToB JIAOOPATOPHBIX padoT.

JIaGopaTopHble pabOTHl 3aIIMINAIOTCS B TEUYEHHM JABYX HEAEIb IOCIE IOJydEeHUS
3aJaHus. Pe3ynpTaTel 321U THl yYUTBHIBAOTCS NIPU IPOBEACHUH ITPOMEXYTOYHOHN aTTECTalUH.

11.5. Meroauueckue yka3zaHus Ui 00Y4arOLUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALIUU.

IIpomexxyrounass  arrectauuss  OoOyyaroIIMXCsl — HpPeJycMaTpuBaeT  OLIEHUBaHME
POMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKM 3HaHMH, MOJYyYEHHBIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHATh HMX JUIS PEHICHUS NPAaKTUYEeCKUX 3a/7ad. DK3aMeH, KaK IpPaBHIIO, MPOBOAUTCS B
Nepuoj SK3aMEHAIlMOHHOW CECCHMM U 3aBEpIUAeTCsl aTTECTAllMOHHOM OLIEHKOW «OTIMYHO,
«XOPOLIO», «yI0BIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHOY.

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

CrTyneHThl, YCHEIIHO BBINOJHMUBIINE Bce JabOpaTOpHble padOThl, U MPOIIEIIINE
TECTHPOBAHUE HAa YHMCIIO OayuioB BhIMIe 69 OammoB m He Oonee 85 OaIOB OIEHUMBAKOTCSA HA
«XOPOIIO.

CTyneHTbl, YyCIENIHO BBINOJHUBIIKME Bce JabopaTopHble pabOThl, M MPOILIEIIINE
TECTHUPOBAaHUE Ha 4YMCIO OayutoB Bbime 54 GayuioB M He Oonee 69 0ayuioOB OIIEHWMBAIOTCS Ha
«yJIOBJIETBOPUTEIHHOY.

CryneHTsl, BBINOJIHUBIINE HE BCE Ja0OpaToOpHble pabOThl CAAIOT SK3aMEH 10 BOIPOCAM,
IPUMEPHBIN epedeHb KOTOPhIX IMpUBEAEH B Tabnuue 16.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




