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Ouenounbie cpencrBa (OC) sABIAIOTCS IEMEHTOM CUCTEMbI OLIEHUBAaHUS C(OPMHUPOBAHHOCTU KOMIIETEHLUH y 00yJarouXcs B LIEJIOM WM Ha
OIIpeICIIEHHOM 3Tane ux (popMupoBaHuUS.

OC pazpabaTpiBatoTCsl B COOTBETCTBHHU ¢ paboueit mporpammoii (PI1) aucuumimHel.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Komnerennus

HH}IHKaTOp KOMIIETCHIIMHU

Ko n HanMeHOBaHMe pe3yJIbTATOB
o0y4eHus (IUIAHUPYEMbIC PE3yJIbTAThl O0YUCHHS, XapAKTEPU3YIOIIHE ITAIIBI
(hopMHPOBaHUS KOMITETSHIUN)

[TK-3. Crioco6eH ocymiecTBIsATh
HAYYHO-HCCIIEIOBATEIbCKHIE U OTBITHO-
KOHCTPYKTOPCKHE Pa3padOTKH KaK MpH
UCCIIEIOBAaHUY CaMOCTOSTEIIBHBIX TEM,
TaK ¥ pa3pabdOTKH M0 TEMATHKE
OpTaHu3aIun

UIIK-3.1. Ocy1iecTBIIsET NPOBEACHUE PabOT Mo
00paboTKe ¥ aHAJIU3Y HAYYHO-TEXHUYECKOM
UH(POPMAIIUU U PE3YIbTATOB UCCIICAOBAHUI

OP-3.1.1. O0yuaromuiicst 6yaeT 3HATh:

- POLIEAYPHI BBISBICHHS, POPMHUPOBAHHMS M COTTIACOBAHUS TPeOOBAHMUI K
pe3ynbTaTaM aHAJUTHYECKUX PaboT ¢ IPUMEHEHUEM TEXHOJIOTHIA
HUCKYCCTBEHHOTO UHTEIIIEKTA U OOJIBIINX JaHHBIX;

- NPUHIUIIBI [UTAHKPOBAHKS M OPraHU3aI[MK aHATUTHIECKUX PaboT ¢
HCITIONB30BAHUEM TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIIEKTA H OOJBIINX JAHHBIX;

OP-3.1.2. O0y4aromuiicst CMOXKET:

- IOArOTaBINBATH JIAaHHBIE JUIS IPOBEACHHS aHATUTHYECKUX PadOT 1o
HCCIIEJOBAaHNIO OOJIBIINX JJAHHBIX METOJIaMH HCKYCCTBEHHOT'O MHTEIUIEKTA;

- IPOBOJIUTH AHAIMTHYECKOE MCCIIEI0BAHNE U Pa3pabaThIBaTh MPHIIOKEHHS C
IPUMEHEHHEM TEXHOJIOTHII HCKYCCTBEHHOTO MHTEIJIEKTa 1 OOJIBIINX JaHHBIX B
COOTBETCTBHHM C TPEOOBAaHHUAMU 3aKa3UMKa;




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Iranbl GOPMHUPOBAHHA KOMIIETCHIUH

Konx u HammeHoBaHHe

Buj oueHo4HOro cpeacTBa

N (pa3aenbl AMCHUTIMHBI) pe3yJ1bTaTOB 00y4YeHHSs (TecTsl, 3a1aHUsL, KEHCHI, BOTIPOCHI U AP.)
Paznen 1. Pa3zBenounsrit anamms OP-3.1.1 Ormpoc Ha 3aHATHIX, TTOATOTOBKA K
naHHbIX. OCHOBHBIE MOJIOKEHUS OP-3.1.2 71a00paTOPHBIM 3aHSITHSM,

1 |HEHPOCETEBBIX BHIYHCIICHHIL. myOJIMYHAs 3a1UTa J1ab0paTOPHOM
Brimomaerme mabopaTopHOA pabotsr Ne 1.
pabotsr Ne 1 (IlpeaBaputensHbIi
aHaJM3 JAHHBIX)

Paznen 2. Knaccugukanuonnsie u OP-3.1.1 Onpoc Ha 3aHATHAX, TOATOTOBKA K
perpeccronHbie Moaenu. Hacrpoiika OP-3.1.2 J1a00PATOPHBIM 3aHITHSM,
APXHUTEKTYPBI H AITOPUTMBI HACTPOUKH myOJIMYHAs 3a1UTa J1ab0paTOPHOM

2. |HEHpOHHBIX CETEN BCTPEUHOTO pabotsl Ne 2.
pacnpocTtpaHeHus. Beimonnenue
nabopaTopHOi
pabotel Ne 2 (ITocTpoenue perpeccopa)

Pasgen 3. AucamOiu Mozaenen. OP-3.1.1 Onpoc Ha 3aHATHUSAX, TOJATOTOBKA K
OnTuMH3aTOpEl 00YUIEHHS HEHPOHHBIX OP-3.1.2 abOPaTOPHBIM 3aHITHSM,
3 |cereii. BoinonHeHUe 1ab0paTOPHON nyOJIMYHAs 3a1UTa J1adopaTOPHOM
pabotsr Ne 3 (ITocTpoenue paboThl Ne 3.
KJIACCU(UKATOPOB)
Paznen 4. Pabota c mpu3HaKOBBIM OP-3.1.1 Onpoc Ha 3aHATHAX, TOATOTOBKA K
npoctpancTBoM. HeipoHHusie cetu ¢ OP-3.1.2 J1a00PATOPHBIM 3aHITUSIM,
4 |obparHbiME CBA3sIMH. BeInonHeHHE nyOJIMYHAs 3a1UTa J1adopaTOPHOM
nmaboparopHoit paboTsl Ne 4 paboTsr Ne 4.
(banmancuposka Bei6opku 1 ROC)
Paznen 5 OcHoBHI HelpoceTeBbIX OP-3.1.1 Onpoc Ha 3aHATHSAX, TOATOTOBKA K
BerancieHnid. CBepTOYHbIE HEHPOHHBIC OP-3.1.2 abOPaTOPHBIM 3aHITHSIM,
S |ceTH W aBTOHKOJEPHI. BoinonHenune MyOJIMYHas 3anuTa 1a00paTopHO
naboparopHoit padotel Ne 5 (PaboTa ¢ paboThl Ne 5.
MIPU3HAKOBBIM IIPOCTPAHCTBOM)
Paznen 6. O6paboTka nzo0paxeHni OP-3.1.1 Onpoc Ha 3aHATHAX, MOATOTOBKA K
CBEPTOYHBIMH HEHPOHHBIMH CETSIMHU. OP-3.1.2 71a00paTOPHBIM 3aHSITHSM,
6 Hetiponnsie cetn, oOyuaromiuecs 6e3 myOIMyHas 3aluTa JJabopaTopHO
YUUTEIIS ¥ C TOJKPEIUICHUEM. paboTsr Ne 6.
Brimonnenue nabopatopHoit paboTer Ne
6 (Onpenenenue BaKHOCTH PU3HAKOB)
Paznen 7. ABTOKOIUPOBIIUKH. OP-3.1.1 Ormpoc Ha 3aHATHIX, TOATOTOBKA K
Buzyanuzanus u 00bICHUMOCTB OP-3.1.2 71a00paTOPHBIM 3aHSTHSM,
7 |HeiipoceTeBbix Mojeneid. BrimonHenne nyOJIMYHas 3anmMTa Ja00paTopHOH
nabopaTopHOit paboTsl Ne 7 paboThl Ne 7.
(Knmacrepusanus JaHHBIX U OLICHKA €€
KavecTBa)
Paznen 8. AHAIN3 CUTHAJIOB U OP-3.1.1 Ormpoc Ha 3aHATHIX, TOATOTOBKA K
BPEMEHHBIX PSAZIOB. XpaHEeHHE OP-3.1.2 J1a0OPATOPHBIM 3aHITUSIM,
accolMaluil ¥ yIpaBJICHHE AMATHIO B nyOnudHas 3aI1UTa Jab0paTOPHOi
8 HeUpOoceTeBBIX MOJIENSAX. BhInonHeHHE paboTsr Ne 8.
naboparopHoit paboTer Ne 8
(O6paboTKa €CTECTBEHHOTO S3bIKa
(xmaccuuKanys TEKCTOB)).
Pasnen 9. Mcnosib30BaHue OP-3.1.1 Onpoc Ha 3aHATHAX, TOJATOTOBKA K
g |TeHEepaTHBHO- KOHKYPHPYIOTIIX OP-3.1.2 1a0OPATOPHBIM 3aHITHSM, §
MoJiesielt. OCHOBBI FeHEpaTHBHO- nyOyIMYHas 3a1UTa 1ab0paTopHOH
KOHKYPHMPYIOIIHMX MOJIENIEA. paboter Ne 9.
10 |Pazzen 10. [IpakTH4eckue acreKThI OP-3.1.1 Omnpoc Ha 3aHATHSAX, TOJITOTOBKA K




N Jranbl GopMHUPOBAHUS KOMIIETEeHIU A Kon u nHaumenoBaHue Buj oueHo4HOr0 cpeacTBa
B (pa3aenbl AMCHUTLIMHBI) pe3yJ1bTaToB 00y4YeHH (TecTsl, 3a/1aHKs1, KEUChI, BONPOCHI U JIp.)

UCIIOJIb30BaHUsI 00YyUEHUS C OP-3.1.2 71ab0paTOPHBIM 3aHATHAM,
noakperuieHueM. O0ydenue ¢ ny0n4Hast 3aumra 1abopaTopHoOi
MOJIKPETIICHUEM. paborsr Ne 10.
[MpomexyTrounas arrecrarus (10 OP-3.1.1 [TyGnuuHOE TIpeICTaBICHUE U
pe3yJbTaTaM BBITIOJHCHHS OP-3.1.2 3aIIuTa pe3yIbTaToB

11 [naGoparopusix pabot (min 70%) u UHIMBHUIYaJIbHOTO ITPOEKTA.
Mpe3eHTANNH HHANBUIYaTHHOTO
MpoeKTa -2-3 MHUH/4ed1.)

3. TunoBble KOHTPOJIbHBIC 3aJJaHUsI HJIH HHBIC MaTEpHalibl, H906X0):[I/IMLIC AJIsL
OICHKH oﬁpasoBaTeanﬂx pe3y/abTaToB oﬁyqennﬂ

3.1. Tunossie 3alaHusa JIs1 IMPOBCACHUSA TCKYLICIO KOHTPOJIA YCIICBACMOCTU IO AUCHHUIIIIMHE
((HpI/IKJIaI[HbIe ACIICKTHI MAallIMHHOT'O 06yqu1/1;1».

1. IlpeaBapuTe/ibHBbI aHAJIU3 JAHHBIX

Hanwmcars nporpamMmy Ha Python, koTopas 3arpyxaet HaOOp JaHHBIX, IPOU3BOJAUT
MCCIIEIOBATEIbCKUI aHAIN3 ATHX JaHHBIX U BU3YATH3UPYET P 3aBUCUMOCTEH MEXKIY
NpPU3HAKAMHU B HIDKETICPEUUCIICHHBIX BapHALUAX C TIOMOIIbI0 Onbmmorek matplotlib u sns.

Jlyis cBOero BapuaHTa aHaJIM3a HEOOXOJMMO TIOCMOTPETh MOCIICAHIO U(BPYy HOMEpa
CBOEH 3a4e€THOW KHMXKH (WJIM CTYIEHYECKOTO OMIIeTa) U BHIITOIHUTD CIIETYIOIIHE
KOPPEKTHPOBKH:

* ecu mocnenHsis mudpa 0 wim 5: natacet — JlecHbIe MOXKaphI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBaeMoe 3HaUCHHE — IIOIIA/Ib
noxkapa (Area);

* ecyim ocienusis mudpa 1 mwimm 6: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpeackaspiBaeMoe 3HaU€HHE — KaueCTBO
(Quality), s maTaceta ¢ KpacHbIM BuHOM, winequality-red.csv;

* ecnu niocnenHsis mudpa 2 unu 7: naracet — KauecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) npeacka3piBaeMoe 3HaYeHHE — Ka4eCTBO
(Quality), muis maracera ¢ GenbiM BUHOM, winequality-white.csv;

* ecnu mocnenHssa nudpa 3 win §: nartaceT — ApeH/a BeIOCHUIIeI0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), nmpenckassiBacmoe 3HaUCHUE —
KOJIMUECTBO apeH]1 BEJIOCUIIESIOB B CYTKH (Area), matacet day.csv;

* ecnu mocnenHsasa uudpa 4 win 9: natacet — ApeHa BelIOCHIIeI0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeacka3piBaeMoe 3HAYCHUE —

KOJIMYCCTBO apCH/ BCIIOCUIICAOB B 4acC (Area), JaTaceT hOLlI'.CSV;

1. IToxyuuTs onucanue Habopa JaHHBIX U CIUCOK aTpUOyTOB, HOTYYUTh YUCIIO MPOMYIEHHBIX
3HaYeHUH B IS KOKIOT0 aTpuoyTa.

2. O6paboTtath NpoNyIIeHHbIE 3HaYeHUS (YIaIUTh CTPOKH/ YAAIUTh aTpUOYThl/ BHITIOJHUTH
UMITyTallUIO 3HAYE€HUH )

4. IToctpouTs pairplot Ay Habopa JaHHBIX

st kaXxaoro n300paykeHus B 3aJaHUSX HIDKE TOOABUTH JIETEHY U TTOIUCH




5. BeiOpath He MeHee 2-X TPU3HAKOB C HEKUM pacmpe/ie]ICHUEM 3HAUCHUM, 1 0TOOPa3UTh 3TO
pacripeneneHue ¢ momoiursio ructorpamm hist u kdeplot, jointplot

6. BpiOpaTh yacTh MPU3HAKOB JaTaceTa U 0TOOPA3UTh KOPPEISILIMIO MEX/y HUMH B BUJIE
tertoBoi kaptel (heatmap). Ilociie 3TOro mocTpouTh TEIUIOBYIO KapTy, KOTOPBIE OyAyT
0TOOpaXkaTh JHUILb BRICOKHE 3HAYCHUS IPSIMOM U OOPATHON KOPPEISLUH.

7. BeiOpath 3 mpu3HaKa (MMEIoIIre HeKoe pactpeeliCHHe 3HaYeHUH ), TIETICBYIO TIEPEMEHHYIO
(kaTeropuaiabHyI0) U 0OTOOPA3UTh AJIs HUX rpaduKu pazmaxa (Smuk ¢ ycamu, box plot).

8. Busyanu3upoBarh HEKOTOpPBIC CTATUCTHKH, JUIS Pa3HBIX aTPUOYTOB C UCIIOJIh30BAHUEM
CIIeMYIOINX HHCTPYMEHTOB: violinplot, countplot, FacetGrid, stripplot, swarmplot, catplot, pie.

Hanummre kopoTkoe 3akitodeHre 0 Hau0oJiee HHTEPECHBIX 3aBUCUMOCTSX, KOTOpbIe Bl
0OHapyXWIH B TaHHBIX.

2. IlocTpoenne perpeccopa

Hanucats nporpammy Ha Python, kotopast oOydaeT Tpu perpecCMOHHBIX MOJEIH, TOCTPOSHHBIX
Ha HaboOpe ¢ TOMOIIBIO TPEX AITOPUTMOB: IMHEHHBIH PETPeccop, MOTMHOMHUAILHBINA perpeccop u
perpeccop, OCHOBaHHBIN Ha CIly4yaifHOM Jiece.

BriOpath npu3HaKH, HCIOIB3YIOIIUECS MPU OOYYEeHUH, U, €CIH HEOOXOIMUMO, BBIOJHUTH UX
npenodpabotky. Pa3nenuTs BRIOOpKY Ha 00YYaIOIIYIO U TECTOBYIO.

B pabore HeoOXomaMMO wHcCClIENOBaTh pabOTy alIropuTMa CIIydaHBIA JieC C pa3HBIMHU
3HAYEHUSIMU THIIEPIIapaMeTPOB U CTENEHbIO MOJUHOMA Ui MOJIMHOMUAIBHON PEerpecCHOHHOM
MOJIETIH.

Jliis Mozienu ciy4aiHblii Jec BBIBECTH 3HAUEHUS BAXKHOCTHU IPU3HAKOB.

Hanmcares kopoTkuii oTuer mo paboTe, BKIOYHB B HETO NPOTPaMMy C KOMMEHTAPHSIMH,
3HA4YEeHUsl KadecTBa Mojened (Kod(p(UIMEHT AeTepMUHALMU, CPEIHIO KBaJpaTHUHYIO U
CPEIHIOI a0COIOTHYIO OIITHOKH).

BeIOpath HauTy4Iyro Mojieb U3 MOJyYEHHBIX PErpeccOpoB.

Jnis cBoero BapmaHTa HEOOXOJUMO MOCMOTPETH MOCIEAHIO LGPy HOMEpa CBOEH 3aueTHOU
KHWKKH (MM CTY/IEHYECKOTO OMIeTa) U BBIMTOJIHUTD CIEAYIONIHE KOPPEKTHPOBKH:

e ecmu  mocnennsst  uuppa 0 wmim 5: garacer —  JlecHble  moKaphl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpeackaspiBaeMoe 3HaUY€HHWE — TLJIOMIATH
noxapa (Area);

e ecnu  mocnenHss  1udpa 1 wm 6 natacer  —  KawyecTBo  BHWHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) mpenckaspiBaeMoe 3HAYEHHE — KadeCTBO
(Quality), s matacera ¢ KpacHBIM BUHOM, winequality-red.csv;

e ecnmu  mocnemHss  uumppa 2 wim 7:  pgatacetr —  KauectBo  BuWHaA
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3piBaeMoe 3Ha4€HHE — KaueCTBO
(Quality), s naracera ¢ Genbiv BUHOM, winequality-white.csv;

* ecmu mocnenHsss  1umdpa 3 wim 8 jmaracer —  ApeHIa  BEJIOCHIIENIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeacka3zpiBaeMoe 3HauCHHE —
KOJIMYECTBO apeH]] BEIOCUIIEIOB B CyTKHU (Area), matacet day.csv;

* ecnu iocnenssis mudpa 4 unu 9: naracet — ApeH/ia BeIOCUIIE0B

(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3siBacmoe 3HaYCHUE —
KOJIMUECTBO apeH]I BeJIOCUIIeIOB B yac (Area), qaracet hour.csv;

3. ITocTpoeHue Kiaccu(puKaTOpoB



Hanucare nmporpammy Ha Python, xoTopas 3arpyxaer HaOOp AaHHBIX M BBINOJHSET 33Ja4u
MOCTPOCHHS KJIACCH(PHUKATOPOB, MOAOOpa THUIEpIIapaMeTpOB MoOJeNeil M aHajau3a KadyecTBa
paboThI KJIAaCCU(PUIUPYIOMIUX MOJAETICH.

Bri6opka nist kinaccudukaropa Covertype Data Set
(https://archive.ics.uci.edu/ml/datasets/Covertype).

st 3TOr0 HEOOXOUMO MMOCMOTPETH TOCIIEIHIOK MUGPY HOMEPA CBOCH 3a4ETHOM
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOTHUTH CIEAYIONINE KOPPEKTHPOBKHU:

Mertka knacca — Cover Type. Tak kak HEOOXOUMO CO3/1aTh OMHAPHBIC
KJIACCHU(UKATOPHI, 2 BO3BMOXKHBIX KJIACCOB — 7, TO CHa4aJjla HEOOXOAMMO U3MEHUTh 3HAYCHHE
metku Cover Type.

st 3TOr0 HEOOXOUMO MOCMOTPETH MOCIIEIHIO MUGPY HOMEPA CBOCH 3a4ETHOM
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOJHUTH CIEAYIONINE KOPPEKTHPOBKU: €CITH
nocienusst mudpa 0 wim 5: Mmetky 0 3aMeHHUTH Ha Ki1acc A, MeTkH 1, 2, 3, 4 3aMeHUTH Ha KJ1acc
B;

eciu nocneauss nudpa 1 wim 6: metky 1 3ameHuTh Ha Kiacc A, metku 0, 2, 3, 4
3aMEHHUTH Ha Kiracc B;

ecyu nocneaHss uudpa 2 unm 7: MeTKy 2 3aMeHUTh Ha kiacc A, metku 0, 1, 3, 4
3aMCHHUTH Ha Kiracc B;

ecnu nocneAuss nudpa 3 unu 8: MeTky 3 3aMeHuTh Ha kiacc A, metku 0, 1, 2, 4
3aMCHHUTH Ha Kiracc B;

ecnu nocneauss uudpa 4 unu 9: Mmetky 4 3aMmeHUTH Ha Kiacc A, metku 0, 1, 2, 3
3aMEHUTh Ha Kjacc B.

1. BeIoHUTS MpeIBapUTEIbHYI0 00paboTKy Habopa TaHHBIX.

2. TlocTpouTh KIacCHPHUIMPYIOIIHE MOACTH ¢ ucnoib3oBanueM GridSearch ms aaroputMoB
RandomForest, XGBoost, LogisticRegression u SVC. IlpoBecTd 3KCHEPUMEHTHI C
peryJsipu3amuen.

BriGepute nyuiee codeTaHue aaropuTMa M THIEPIIApaMETPOB, CAETANTE BBHIBOIBI U OTPA3UTE
MPOJIEJIaHHYIO0 paboTy B OTUETE.

4. banancuposka Bbi6opkn 1 ROC

B kauecTBe uccnemyeMbix JaHHBIX OepeTcs HaOop U3 mpeaplayiiei tadopatopHoii pabotsr (JIP
Ne3).

Xox paboTshl:

1. Tlpow3BecTH H3MEHEHHE KOJMYECTBA OOBEKTOB PA3HBIX KIACCOB I TOIYYCHHS TPEX
cOaTaHCUPOBAHHBIX BBEIOOPOK C HCIIOJIB30BAaHHEM pa3HBIX METOJOB IMepeOaTaHCHPOBKU U
BBITIOJIHUTHh Imar 2 w3 mpeapiaymend padotsl (IlocTpouts kimaccudummpyronme MOISIH C
ucnonszoBanueM GridSearch mns anropurmoB RandomForest, XGBoost, LogisticRegression u
SVC. IlpoBecTH 3KCIEpUMEHTBI C PETryJIsipU3aIMeil.) I HOBBIX BBIOOPOK.

2. Bemonanuts K-650uHyto crpaTu@UIMpPOBaHHYIO HPOBEPKY Ul YKa3aHHBIX aJFOPUTMOB C
3HAUEHUSMU THIIEpIapaMeTPOB, MOTYUYEHHBIX paHee sl cOaTaHCUPOBAHHBIX M MEPBOHAYATHHON
BBIOOPOK.



3. BmsyaimsupoBats pesynabtathi ROC-anamuza. Paccumrars cpegnioro ROC u oTkiioHeHue
(standard deviation).

BriOepuTe Jydiiee couyeTaHWe alrOpUTMa W TUIEPIApaMETPOB, CAEIalTe BBIBOJIBI U OTPA3UTE
Npo/IeTaHHyI0 padoTy B OTUETE.

5. PaboTa ¢ npu3HAKOBBIM NIPOCTPAHCTBOM

1.J1;1s1 BEITIOJTHEHUS 3aJaHHsI HEOOXOIMMO 3arpy3UTh HA0Op JAHHBIX C PEIIO3UTOPHS
https://archive.ics.uci.edu/ml/datasets.php mist 3agauu a1000i1 3amaun (perpeccuu,
KJIACTEPH3AIINN WU KJIACCH(PHUKAIIMN), KOTOPBIH COACPKUT KaKk MUHUMYM 350 00BEKTOB B
BBIOOPKE M KOJMYECTBO YMCIIOBBIX aTpHOYTOB, KOTOPHIE MOJICKAT aHAINU3Y He MeHee 12.

2.IToctpouts monenu PCA, T-SNE, SOM 115t BHIOpaHHBIX TaHHBIX.

3. g PCA nonyuuts 3HaueHus: BBIOOPOYHOM IHUCIIEPCUH, TPOLIEHTA TUCIEPCUN KOMIIOHEHT,
KyMYJISTUBHOTO MIPOIEHTA AUCTIEPCUH, (DOPMYJIBI JJIS TIOTYYEHUS TIIaBHBIX KOMIIOHEHT, 20
HEPBbIX BEKTOPOB HOBBIX IIPU3HAKOB TJIaBHBIX KOMIIOHEHT JAJIs McCilelyeMoil BeIOopkH. Jlis
SOM pa3bpoc no knacrepam, a Takke 20 nepBbIX BEKTOPOB HOBBIX IPU3HAKOB.

6. OnpeneneHue BasKHOCTH NPU3HAKOB

B kauecTBe nccnenyeMpIxX IaHHBIX OepeTcst Habop U3 MpeabLaylel tadopatopHoil padots! (JIP
Ned).

1. BusyanusupoBaTh 3Ha4€HHs Ba)XKHOCTM IIPU3HAKOB KaK BKJIAJ B IIOKa3aTelb MPUPOCTa
MH(pOpMalliH, UCIIOJIb3YEMBIM NIPU PACUICTNIEHUH, JUIsl MOJIENeH, UCIOIb3YIOIIMX E€PEBbS IS
cOaaHCUPOBAHHBIX U IEPBOHAYAIBHON BHIOOPOK.

2. BuzyanusupoBaTb 3Ha4YeHHUS KOAPPHUINEHTOB JOTUCTHUECKONW PETrPECCHH.

3. IlomyunTs 3HaueHus Lllernm u npousBecTH UX BU3YATU3ALMIO C TOMOILBIO CPECTB
6ubnmotexu shap.

4. OT00pa3uTh BaXXKHOCTh MPU3HAKOB C MOMOILBIO CpeAcTB OubnuoTeku dalex.

5. Beibepute Hambornee BaKHbIE MPU3HAKH, BIMSIONIUME HA IICJIEBYIO MEPEMEHHYIO, CHenaiTe
BBIBO/JIBI 110 pe3y/IbTaTaM MCCIETOBAHMS BAXKHOCTH U OTPA3UTE MPOJIEIaHHYI0 paboTy B OTUETE.

7. Knacrepu3zauus JaHHBIX U OLIEHKA eé KayecTBa

Hanumure nporpammy Ha Python, KoTopas BEIIOJIHSET aHAIN3 aITOPUTMOB KilacTepu3anuu. B
KauecTBe HaOOpa JaHHBIX BbIOEPUTE OJMH M3 T€X, KOTOPbIE Bbl PACCMOTPENU Ha MPEIbIIYIINX
nabopatopHbIx pabotax. Jlns kimactepu3alMd BbIIETUTE JBAa IPOU3BOJBHBIX YHCIEHHBIX
npusHaka. [Ipy HeEoOXOAMMOCTH MpHUBEAMTE TNPU3HAKK K CTAaHAAapTHOMY MaciuTaly.
Hcnone3yiiTe  crneayroniye  anropuTMbl  kinacrepusanuu:  K-means,  arriiomeparuBHas



kimactepusanus 1 DBScan. [IpoBeauTe s3KCriepuMEHT 1O BBISBICHUIO ONTUMAJILHOIO KOJIUYECTBA
KJIACTEPOB, Ul KAXJIOTO Pe3ysbTaTa BBIBEIUTE METPUKY KadecTBa (Hampumep, Ko UIHMEHT
CUJIYDTa WU JIp.), TOKKUTE Ha TpaduKe KIacTepbl U MEHTPOUIBI TSI KaXI0T0 aIrOpUTMa U UX
rUreprnapaMeTpoB. Beibepute mnydiiee COYeTaHHWE AIrOpUTMa M THIIEPIApaMETPOB, CIEIANlTe
BBIBOJIbI M OTPA3UTE MPOJCIAHHYIO padOTy B OTUETE.

8. O0padoTKa ecTeCTBEHHOI0 sI3bIKA (KJIaccu(PUKANMS TEKCTOB)

CoOpartb cTaThy U3 JIEKTPOHHOI ra3eTsl (1o BameMy BIOOpPY) COOTBETCTBYIOIIHE TISATH
TeMaTHuKaM (HarlpuMep, MyTeHIeCTBUS, e/1a, aBTOMOOMIIH, 310pOBbe, KYJIbTypa U T.1.). Hanucarp
nporpammy Ha PythonSpark, koTopas 3arpyskaetr HabOp JaHHBIX IO BallleMy BaAPHAHTY U
IPOM3BOUT ITOCTPOCHUE KIACCU(PHUKATOPOB CTaTeH OT3HIBOB Ha OCHOBE YETHIPEX AJITOPHUTMOB
KJIacCH(UKALUK C HCIIOIBb30BAaHUEM TPEX JIOOBIX alropuTMoB BekTopusaimu (Bag-of-Words,
TF-IDF, ...) TexcToB.

Hanumure KOPOTKOC 3aKIIFOUYCHHEC O Haunoboee HHTCPECHBIX PE3YyJIbTaTaX U OH_II/I6KaX,
BO3HHUKIIMUX ITPU BBIITOJHCHUH pa60TbI.

TeMbl HHAMBHUAYAJIBbHBIX MIPOEKTOB:

Jlis ykperuieHust M3y4eHHOro Marepuala MpelyCMOTPEHO BBIIIOJIHEHUE WHANBUAYAIBHOTO
IPOEKTa B paMKax YacOB CaMOCTOSTEIbHOM paboThl. IIpoeKkT MOKeT ObITh BBIIOJHEH Kak
UHAMBUAYAJIbHO, TaK U B MHUHHU-Tpymne (2-3 yei.), Npu YCIOBUH, YTO O00bEM pabOThl TAKXKE
Oyzner yBenuueH. B koHIe cemMecTpa 1o Kax10My IPOEKTY MPEICTABISAETCS MUHU-TIPE3EHTALIUS O
pe3yabrarax paboThl.

Temaruka MHIMBUAYaAIBHOTO poeKTa cBsizaHa ¢ TeMoi BKP marucrpanta. Llens pabotsr —
UCTIOJIb30BaHIE METO/IOB IITYyOMHHOTO 00Y4eHHs B CBOSH Hay4HOIl pabore.

Tembl ONIPOCOB HA 3AHATUAX:

CBsizaHbl ¢ MaTepualioM NPENbLAYLIUX JIEKIUH, a TakKe JMYHBIM ONBITOM CTY/IEHTOB.
CryneHTbl MOTYT NpejJiaraTb BapuUaHThl PEUIEHWH MOCTaBICHHOW MpernojaBareieM 3aJadyd, a
TAK)K€ UHCTPYMEHTHI PELICHUS.

IIpumeps! BOIPOCOB:

1.Kakas HeilpoceTeBas MOJIENIb U3 MIEPEUUCICHHBIX B JIYUYILIEH CTENEHU MOIXOAUT IS
MIPOTHO3UPOBAHUS BPEMEHHBIX MOCIEA0BATEIbHOCTEN ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJIBKO IMpuUMCPoOB U3 O6y‘l&I0].H6fI BBI60pKI/I, HUCIIOJIB3YIOIUXCA  JIJIsL
OJHOMOMCHTHOTI'O pacye€Ta IrpaJu€HTa U BECOB cetu?

3. HO‘-ICMy MOZCIIN Ha CBEPTOYHBIX HCﬁpOHHBIX CCTAX MOKA3bIBAOT HAWJTYYIINEC ITOKA3aTCIIN 110
Knaccn(bmcaunn 00BEKTOB Ha I/I306pa)KCHI/I$IX IO CPAaBHCHUIO C IPYIr'UMHU MO,Z[CHSIMI/I?

a)OHH B BBICOKOHM CTENIEHU ONTUMHU3MpOBaHbl | D)OHM  oOnagaroT  mHMPOKUM  HAOOPOM

JUIsl 00pabOTKK BEKTOPOB C YUCIOBBIMH, @ HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuaJbHbIMHU NPU3HAKaMH MPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOpHIE
MOJKET BapbHpPOBATh Pa3pabOTUMK B MOJIEIU




d)OHM HUCTIONB3YIOT CYIIECTBEHHO OoJibliiee
YUCIO0 HACTpauBacMbIX I1apaMETpoOB, IIO
CPaBHEHHIO C APYTUMHU MOJIECIISIMU

C)OHM YYMTBHIBAIOT KOPPEISILMIO CMEKHBIX
KOMIIOHEHT BEKTOpa

3.2. Tunossle 3aJaHus A NPOBEICHUS IPOMEKYTOYHOM aTrTeCTAllMU IO AUCLHIIIMHE
«HeupoHHbIE cETU»
3a4eT BHICTABIIAECTCA HA OCHOBE IPECTABIICHUS U 3alIUThl MHIMBUyaJIbHOTO IIPOEKTA.
CryneHT BBINOJHAET NMPE3EHTALNI0, a TaKXKE AEMOHCTPUPYET IPOrpaMMHBIN Koa. Borpocs 1o
pe3yabpTaram MOT'YT 3a7aBaTh BCE CTYACHTHI I'PYIIIIBL, HE TOJIBKO IIPEIIOAABATENb.

Ta6J'II/ILIa KPUTCPUECB BICTABIICHUS 3a4€Ta

Onenka Kpurepun

CryneHT akTHMBHO paboTan B TE€UEHHUE CEMEeCTpa, BBICTYNHII C Mpe3eHTaluen
WHIUBUIYaJIbHOTO MPOEKTA, MOCeIal JEKIIMOHHBIE 3aHATH, Ja0OpaToOpHbIC
paboThI CAAHBI B CPOK.

3auTeHo

CrymeHT He paboTanm BO BpeMsi CeMecTpa, HE BBICTyNaj C Ipe3eHTalnueil
WHIWBUYAILHOTO  TMPOEKTa, HE IMOCeIlaNn  JICKIUOHHBIC  3aHTHSA,
naboparopHbie pabOTHI HE CaHBI WIIH CaHbl Ha MeHee yeM 10 Gayuios.

He 3auteno

4. MeTonnueckue MaTepuaJibl, onpeaessilomme npoueaypbl OLlEHUBAHMS
00pa3oBaTe/IbHbIX Pe3yJIbTATOB 00y4eHUS
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3. | Ameet V. Joshi Machine Learning and Artificial Springer Nature 2020
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Example. Second Edition. ISBN Publishing
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Roman Shirkin
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2020
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®pancya [omre

I'my6okoe obyuenue Ha Python.
ISBN 978-5-4461-0770-4

CII6: Iutep

2018

PeiiTuHroBasi cucremMa JJisi OLEHKH TeKylell yCIIeBaeMOCTH 00yYa0IIUXCS

Ta6mz1ua — bannbpHbIe OIIEHKHU A1 DJIEMEHTOB KOHTPOJIA

o MaxkcuMaJIbHBIN OnennBaemas
DOneMeHThl y4eOHOI
0aJu1 ¢ Hayaia KOMITIETEHIIMS
JIESITENLHOCTH
ceMecTpa
IToaroroBka K 15*4=60 HNOIIK-2.1.
71a060pPaTOPHBIM 3aHITUSIM NOIIK-2.2.
M 3alATa OTYETA 1O
naboparopHoii paboTte
3ammTa HHAUBUIYaTbHBIX 40 HNOIIK-2.3.
MIPOEKTOB
3auer

Ilepecuer 0a/110B B OLIEHKH IPOMEKYTOYHOM YCIIEBAEMOCTH

bainel Ha 1aTy KOHTPOJIBHOM TOUYKH

Oreska

> 90% OT MaKCUMaJIbHON CyMMBbI OaJljIoB

5 (3a4TeHo)

Ot 70% no 89% ot MakCUMaJIbHON CyMMBbI OaJIJIOB

4 (3auTeHO)

Ot 60% 10 69% OT MaKCUMaJIbHON CyMMBbI OaJIJIOB

3 (3aureHo)

< 60% OoT MakcHMaJIbHOW CyMMBbI 0aJJIOB

2 (He3a4TeHo)




