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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETEHIIMM y 00yYaroIuXCs B LEJIOM WJIHM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC paszpabateiBaeTcs B COOTBETCTBUU ¢ paboueil nmporpammoit (PII) nucuuminzel.

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

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMneTeHUMu
00y4CHHsI, XapaKTCPU3YIOIINE JTAIlbl 0 X VYnosnersopure | HeynosnerBopuren
(bopMupoBaHKA KOMIIETEHIHIT) TIIIHO OpotHo TIBHO BHO
VK-1. Cnocoben NYK-1.1 BeiaBaser OP-1.1.1 BricTaBnsieTcs BricTraBnsieTcs BricTraBnsieTcs BricTaBisercs
OCYUIECTBIIATh MpoOJIIEMHYIO CUTYaIUIO, Ha OOyuaronuiics OyneT: oby4aromemycs, oOyuaromemycs, | oby4aromemycs, | o0y4aBmemycs,

KPUTHYCCKII aHATTN3
MPOOJIEMHBIX CUTyallui Ha
OCHOBE CUCTEMHOTI'O
IOIX0/1a, BRIPA0ATHIBATh
CTpaTEruio AeHCTBUM

OCHOBE CHCTEMHOTO IOAX0Aa
OCYIIECTBIISICT €€
MHOTO(])AKTOPHBIN aHAIN3 U
JMarHOCTHKY.

NYK-1.2 OcymecTBisieT NOUCK,
oTOOp W  CHUCTEMaTH3aIHIo
nHGOpMAIUK JJI OTPE/IeIICHUS
aJTbTEPHATUBHBIX BapUaHTOB
CTPATErMYECKUX PELIEHUH B

MpoOJIEeMHOM CUTYaIH.

- 3HaTh NPOLEYPHI BHIIBICHNUS,
(OpPMHPOBAHUS U COTJIACOBAHMS
TpeOOBaHUH K pe3yabTaTaM
AQHAINTHYECKHUX PabOT C MPUMEHEHHEM
TEXHOJIOTHH HCKYCCTBEHHOTO
UHTEJUICKTa U OONBIINX TaHHBIX

OP-1.2.1

OO6yyaromumiics Oyner:

- 3HaTI) TMPUHIUIIBI TITITAHUPOBAHUSA U
OpraHM3aIMi aHATUTHIECKUX PaboT ¢
HCIOJIb30BAHMEM TEXHOJIOTHt
HCKYCCTBEHHOTO UHTEIUIEKTA U
OOJIBIINX TAHHBIX

€CJI OH TITy00KO
Y TIPOYHO YCBOMII
MIPOrpaMMHBII
Mmarepuar,
MCUYEPIBIBAIONIE,
MOCJIEI0BATEILHO
, 4ETKO U
JIOTHYECKHI
CTPOMHO ero
n3JaraetT, yMmeer
UCTIONIb30BATh
TEOpEeTHYECKHE
3HaHUSA B
peneHnn

€CII OH TBEPJIO
3HAeT MaTepHall,
HE JIOITyCKaeT
CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIIPOC,
MIPaBUIILHO
MPUMEHSET
TEOPETUIECKUE
MTOJIOKECHUS TIPU
OTBETaxX Ha
BOTIPOCHI H
peleHnH

€CIIN OH UMeeT
3HaHUS TOJIEKO
OCHOBHOTO
MaTepuarna,
JIOITyCKaeT
HETOYHOCTH,
HE0CTAaTOYHO
KOPPEKTHO
UCTIONb3YeT
TEOPETUUECKUI
MaTepHua s
000CHOBaHUS
MIPUHUMACMBIX
peuieHuii, He

KOTOPBII HE
BIIaJCET
3HAYNTEIbHOMI
YacThIO
MIPOTPaMMHOTO
MaTtepuana,
JIOTTyCKaeT
CYIIIECTBEHHBIC
OIIMOKH, HE
BBITIOJTHSICT WJIH C
OOJIBLIUMHU
3aTpYAHCHUSMH
BBIIIOJIHSIET
MPaKTHICCKHE




NVYK-1.3 [Ipennaraet u OP-1.3.1 CHUTYaI[HOHHBIX MIPAaKTHYECKUX JEMOHCTPHUPYET | 3alaHusl, I0MyCKaeT
000CHOBBIBAET CTPATETHIO OOy4arommicst CMOXKeET: 3a7ad, IpUdeM He | 3a71ad, BIageeT | IMpHeMoB MIPUHINIHATbHBIE
JEUCTBHH C yIeTOM - [logroraBnuBaTe TaHHBIC LI 3aTpyJHSACTCS C HEOOXOANMBIMH | JIOTHYECKOTO OIINOKY B
OTpaHWICHUH, PICKOB 1 MIPOBEJCHNUS aHATUTHYECKUX padOT M0 | OoTBETOM mpH HaBBIKAMH H MBIIIJICHUS, BBINOJTHEHUH
BO3MOJKHBIX ITOCIIEICTBUI. HCCIIEJOBAaHMIO OOJBIINX JaHHBIX BUIOM3MEHEHUH TIpUeMaMH UX HCTIBITBIBAET MIPEAYCMOTPEHHBIX
METO/IaMH HCKYCCTBEHHOTO 3aaHNH, BBINTOJTHEHHS. 3aTpyIHEHUS MIPOTpaMMOit
HHTEIJIEKTa IpaMOTHO, C pu 3aJaHui
UCIIOJIb30BaHUEM BBINIOJTHEHUH
OP-1.3.2. yOeIuTeNbHBIX U MIPAKTUYECKHUX
OOyyarouuics: CMOXKeT: JIOTHYHBIX pabor.
- IPOBO/IUTH AHAJUTHUYECKOE JI0Ka3aTelbCTB,
HCCIIEIOBAaHNE U pPa3padaThIBaTh 000CHOBBIBAET
TIPWIOKCHUS C IPUMEHEHUEM MPUHATOE
TEXHOJIOTHH HCKYCCTBEHHOTO pelieHue, BIajieeT
MHTEJJIEKTA U OOJBIINX TaHHBIX B Pa3HOCTOPOHHUM
COOTBETCTBHH C TPEOOBAHUSIMHU Y HaBBIKAMH U
3aKa3z4ynKa npueMamMu
BBITIOJTHEHHS
MPaKTHYECKUX
3a7ad.
ITK-6. Cnocob6en | UTIK-6.1 OcymecTBisieT OcHoOBaTeNsHO Opuentupyetrcst | Cnabo He 3naer ocHoB
YIPaBIsATh  MOJyYEHHEM, | MOHUTOPUHT u OLICHKY MOHMMAeT B OCHOBax OPHEHTHPYETCSI | COBPEMEHHBIX
XpaHEHHEM, TIiepefadeH, | MpOM3BOANTEIHHOCTH COBPEMEHHBIE COBPEMEHHBIX B OCHOBax TEXHOJIOTHH
00paboTKoit Oonpmux | 00pabOTKH OONBIINX JAHHBIX. TEXHOJIOTHH TEXHOJIOTHIA COBPEMEHHBIX MTOCTPOCHHS U
JTaHHBIX. MOCTPOCHHUS U TIOCTPOEHHUS TEXHOJIOTHH (YHKIIMOHUPOBaHU
HIIK-6.2 Hcnonb3yeT METO/bI H (YHKINOHUPOBaH | (QYHKIMOHHPOB | MOCTPOCHHS U s
HHCTPYMEHTLI HOIyICHHA, Usl CUCTEM aHus (YHKIMOHMPOB | MHTEIIEKTYyaIbHBIX
XpaHCHHA, nepeaaqn, HCKYCCTBEHHOI'O UHTEJUIEKTYyaJlb | aHUs CUCTEM, IIPUHLIUIIOB

00paboTKU OONBIINX JTAHHBIX.




HIIK-6.3

PazpabarsiBaer

NPEIOKEHHST 1O TOBBIICHHIO
MPOU3BOIUTENLHOCTH
00paboTKN OONBIIHX TAHHBIX.

WHTEJUIEKTa Ha
OCHOBE
MAaIIMHHOTO
oOyueHwus,
MPUHIUIIOB
(yHKINOHHUPOBAH
nst
WHTEJJIEKTyaIbHBI
X CHCTEM,
MHCTPyMEHTapus
MAaIIMHHOTO
o0ydeHHS.
Cnocoben
OBICTpO U
Ka4eCTBEHHO
pemath
NpaKTHYECKUE
3a7a4u
MO/JICTTUPOBAHHUS
CHCTEM C
MPUMEHEHHUEM
COBPEMEHHBIX
MPOTPaMMHBIX
WHCTPYMEHTOB
IUTS pabOTHI C
JTAaHHBIMH,
MPOEKTUPOBAHUS
MHTEIJJICKTyaJIbHBI
X CHCTEM,
MpOrpaMMUpPOBaH
Ul IPUIIOKEHUH C
HCKYCCTBEHHBIM
MHTEJIJIEKTOM.

HBIX CHCTEM,
NPUHIAIIOB
(YHKIHOHHUPOB
aHUA
aIITOPUTMOB H
HHCTPYMEHTapH
ST MAITMHHOTO
00yYCHHS.
Cnocoben
pemarb
NpaKTHYEeCKUE
3a1a4M ¢
NpUMEHEHHEM
COBPEMEHHBIX
NPOrPaMMHBIX
HHCTPYMEHTOB
JUTst paboThI
C/IaHHBIMH,
HNPOEKTHPOBAHU
s IPUJIOKEHUH C
MalIMHHBIM
o0y4eHHeM,
JOITyCKast IpH
3TOM
HE3HAYUTEIIBHEBI
€ OIIHOKH.

HHTEIJIEKTyalb
HBIX CHCTEM,
TIPUHINIIOB
(YHKIHOHHUPOB
aHusA
HHCTPYMEHTOB
MAaIIMHHOTO
00yYCHHSI.
Hcnonwzyer
CYIIECTBEHHbIE
3aTpyIHEHUs
TIPY PEIICHUH
MIPAaKTHYECKUX
3ajad,
HCTIONB30BAaHUN
COBPEMEHHBIX
HPOTPaMMHBIX
UHCTPYMEHTOB
Ut paboThI
JAHHBIMH,
HNPOEKTHUPOBAHU
U IPUIIOKEHU I
C MaIIMHHBIM
o0y4yeHHeM.

(YHKIIMOHUPOBaHU
s MHCTPYMEHTOB
MAIUHHOTO
oOyuenns. He
yMeeT
HCIIOJIb30BATh MPU
pereHnu
NPaKTHYECKUX
3a1a4
COBPEMEHHBIC
IpOrpaMMHBIE
WHCTPYMEHTBI JUIs1
paboThI IaHHBIMH,
HE MOJXKET
MPOEKTUPOBATH
MIPUJIOKESHUS C
MalINnHHBIM
oOydeHueM.




2. dranbl GOpMUPOBAHMS KOMIIETEHIMI M BU/IbI OLIEHOYHBIX CPeICTB

o Kox n Bl/lll OIICHOYHOI'0 CpeacTBa

Ne Tanel (l)OpMHpOBaHHSI KOMIIETCHIIUHU HAaMMCHOBaHHE (TeCTLI, 3ananus, KeI7ICI)I, BOIIPOCHL

(paBlIeJIbI III/ICIII/IHJII/IHI)I) pe3yJabTaToB - Llp)
o0yueHust
Pasnen 1. Pa3BeqouHbIil aHaInu3 TaHHBIX. OP-1.1.1 Ormpoc Ha 3aHIATHSIX,
1 OcHOBHBIC TTOJIOKEHHST HEHPOCETEBBIX MOJTOTOBKA K JTA0OPAaTOPHBIM
" BeraucneHnii. BeimomHeHne 1abopaTopHO 3aHATHSAM, TTyOIINYHAS 3aIUTa
pabotel Ne 1 (IlpexpBapurenbHbIi aHATHU3 JAHHBIX) nabopatopHoi paboTsl Ne 1.
Paznen 2. KnaccugukamoHHbie U perpecCHOHHBIC OP-1.2.1 Ormpoc Ha 3aHIATHSIX,

MozenH. Hactpoiika apXuTeKTyphl U adrOpUTMEI MOJTOTOBKA K JTA0OPAaTOPHBIM
2.|HaCTpOWKH HEWPOHHBIX CETEH BCTPEYHOTO 3aHATHSIM, ITyOJIMYHAsK 3alUTa
pacnpocTpaHeHus. BeinonHeHue 1abopaTopHoi naboparopHoii paboThr Ne 2,

pabotsl Ne 2 (ITocTpoenune perpeccopa)
Paszzen 3. Aucam0au Mozeneil. OnTHMU3aTops OP-1.3.1 Ormpoc Ha 3aHATHSX,

3 o0y4eHus1 HeHPOHHBIX ceTeil. BrimonHenne MOJITOTOBKA K JIAOOpaTOPHBIM
naboparopHoit padboter Ne 3 (IToctpoeHue 3aHATUSM, TTyOJIMYHAS 3alUTa
KJIACCU(UKATOPOB) naboparopHoii paboTsr Ne 3.
Paznen 4. Pabota ¢ mpu3HAKOBBIM POCTPAHCTBOM. OP-1.2.1 Omnpoc Ha 3aHATHAX,

4 Heiiponnsie ceTu ¢ 00paTHBIMH CBSI3IMH. MOJrOTOBKA K 1a00paToOpHBIM
Brmmonnenne nabopaTopHoit paboTsr Ne 4 3aHATHSAM, TTyOIINYHAS 3aIUTa
(bamarcupoBka Beibopku u ROC) nabopatopHoii paboTel Ne 4.
Paszmen 5 OCHOBBI HEWPOCETEBBIX BBIYUCICHHIA. OP-1.2.1 Ormpoc Ha 3aHSTHSX,

5 CBepToUHbIC HEHPOHHBIE CETH U ABTODXHKOACPHI. MOJITOTOBKA K JIA0OPaTOPHBIM
Brmonnenne nabopatopHoit padotsr Ne 5 (Pabdora 3aHATHSAM, TTyOIINYHAS 3aIUTa
C MMPU3HAKOBBIM POCTPAHCTBOM) nabopatopHoi paboTel Ne 5.
Pazzen 6. O6paboTka H300paKeHHi CBEPTOYHBIMH OP-1.3.1 Omnpoc Ha 3aHATHSX,
HeWpoHHBIMU ceTsiMu. HellpoHHBbIe ceTu, ITOATOTOBKA K J1a00paTOPHBIM

6 |oOyuatromuecst 6€3 yUUTENs U C TIOIKPETIICHUEM. 3aHATHSAM, TTyOIINYHAS 3aIUTa
Brimonnenue nabopatopHoit paboTsr Ne 6 naboparopHoii paboTsl Ne 6.
(Onpenenenrie BaXXHOCTH MPU3HAKOB)

Paznen 7. ABToKOAMPOBIIMKH. Busyanuzanus u OP-1.3.2 Omnpoc Ha 3aHATHSAX,

7 00BSICHUMOCTD HEHPOCETEBBIX MOJICTICH. MOJITOTOBKA K J1a00paToOpHBIM
Brimonnenue nadopatopHoit paboTsr Ne 7 3aHSATHSIM, ITyOJIMYHAsK 3alATa
(Knacrepusanusi JaHHBIX M OLICHKA €€ KauyecTBa) 1abopaTopHOi paboTsl Ne 7.
Pasnen 8. AHaJIM3 CUTHAJIOB ¥ BPEMEHHBIX OP-1.2.1 Ormpoc Ha 3aHATHAX,

Pps10B. XpaHEHUE acCOLMALNI U yIIpaBICHHAE OArOTOBKA K JIAOOPATOPHBIM

8 maMsThIO B HEWPOCETEBBIX MOJIEIAX. BrinonHenue 3aHATHAM, yOIMYHAs 3aIUTa
naboparopHoit padoTsl Ne 8 (OOpaboTka naboparopHoii paboter Ne 8.
€CTECTBEHHOTO s13bIKa (KiaccuduKaiys TEKCTOB)).

Pasznen 9. Micniosb30BaHneE T€HEPATUBHO- OP-1.11 Ormpoc Ha 3aHATHAX,

9 [KOHKYPHPYIOIIHX MOJiesei. OCHOBBI TO/IrOTOBKA K JIab0paTOPHEIM

FEHEPATUBHO-KOHKYPHUPYIOLIUX MOJEIEH. 3aHSTHSM, [yOIMYHasl 3a1UTa
naboparopHoii paboTel Ne 9.
Pazzmen 10. [IpakTyeckre acCeKTh OP-1.3.1 Ompoc Ha 3aHATHSX,
10 UCTIOJIB30BAHUSA 00y4eHHUs C MOAKPEIUIEHUEM. TMOJIrOTOBKA K JIaG0paTOPHEIM
OO6ydeHure ¢ MOJAKPEIIEHHEM. 3aHSATHSIM, ITyOJIMYHAsK 3alATa
naboparopHoii padboter Ne 10.
[IpomeskyTodHas arrecrarus (TIo pe3ysibTaTam OP-1.3.2 [Ty6nnuHoe peCcTaBICHHE U
11 /BPITTOTHERHS nmabopaTopHbIX padot (Min 70%) u 3aIuTa pe3yabTaToB

MPE3CHTAINN UHIUBUIYAIBHOTO TPOEKTa -2-3
MUH/Yel1.)

WHAUBUAYAJILHOI'O IIPOCKTA.

3. TunoBble KOHTPOJIbHBIC 3alaHUA WJIH HWHBIE MarTepHualbl, HCOﬁXOI[I/IMI)Ie AJIsA

OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTATOB 00y4YeHus!




31 TI/IHOBBIG 3aJaHUsT OJIA HpOBCI[CHI/IH TGKyH.[GI‘O KOHTpOJIH yCHCBaCMOCTI/I 110 AUCHOUIIIIMHC
«[IpuknamgHpIe aCIEKTHl MAITUHHOTO OOYICHUS».
1. [IpenBapuTeabHbI AHAJIU3 JAHHBIX

Hammcats nporpammy Ha Python, koTopast 3arpyxaet Habop TaHHBIX, IPOH3BOIUT
UCCIICI0BATEIbCKUI aHAIN3 ATUX JaHHBIX M BU3YATH3UPYET PsiJl 3aBUCUMOCTEH MEXTy
NpU3HAKaMU B HWKETICPEUUCIICHHBIX BapHalMsIX ¢ TIOMoIbio oudmmorek matplotlib u sns.

Jliist cBOEro BapuaHTa aHaji3a HEOOXOMMO ITOCMOTPETh IMOCIIEAHIOI U(pPYy HOMepa
CBOCH 3a4eTHOW KHMKKH (WJIM CTYIEHYECKOT0 OMIeTa) U BHIOJHUTD CIICIYIOIIHE
KOPPEKTHPOBKH:

* ec mocnenHsis udpa 0 wim 5: natacet — JIecHbIe OKaphI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpenckaspiBacMoe 3HaUCHHE — IJIOIIA/Ih
noxkapa (Area);

* ecxit mocneass nudpa 1 unm 6: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3siBaeMoe 3HaUCHHE — Ka4€CTBO
(Quiality), nus matacera ¢ kpacHbsIM BHOM, Winequality-red.csv;

* ecim ocnenHss mudpa 2 wim 7: natacet — KadectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npeackassiBaeMoe 3HaYEHHE — KAYECTBO
(Quiality), nns matacera ¢ 6ensiM BuHOM, Winequality-white.csv;

* ecyii ocienHss nudpa 3 win §: natacet — ApeHia BEJIOCHIICOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3piBacMoe 3HaUCHHE —
KOJIMYECTBO apeH I BeJIOCcUIIe1oB B cyTkH (Area), natacet day.csv;

* ecu mocnenHss nudpa 4 wim 9: natacet — ApeHa BEJIOCHUTICIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeacka3siBacMoe 3HaUECHHE —
KOJIMYECTBO apeH/] BeJaocuiieoB B yac (Area), maracet hour.csv;

1. [ToryunTh onucanue HaboOpa JaHHBIX U CIIUCOK aTPUOYTOB, MOJIYYUTh YUCIIO MPOITYIIEHHbBIX
3HAYCHUH B JJI KOXIOTO aTpuoyTa.

2. O6paboTtark NpONYILIEHHbIE 3HAYEHUS (YIaIUTh CTPOKH/ YAAINUTh aTpUOYThl/ BHIIIOJIHUTH
UMITyTalMIO 3HAUE€HU )

4. TMoctpouTs pairplot mis Habopa JaHHBIX
J1st kaxxaoro n300paXkeHus B 3aaHUSX HIDKE TOOABUTH JIETEHY U MTOAMHUCH

5. BeiOpaTh He MeHee 2-X MPU3HAKOB ¢ HEKUM PacIpe/ielIeHMeM 3HaUe€HU M, U 0TOOpa3UTh 3TO
pacmpezesneHue ¢ momolnkko rucrorpamm hist u kdeplot, jointplot

6. BpiOpaTh yacTh MPU3HAKOB JaTaceTa U 0TOOPa3UTh KOPPEISALMIO MEXly HUMHU B BHJIE
terioBoii kaptel (heatmap). [Tocie 3Toro mocTpouTh TEIUIOBYIO KapTy, KOTOpPhIE OyIyT
0TOOpaXkaTh JIUIIb BHICOKME 3HAUECHUS MIPSIMON U 0OpaTHOM KOppEsLUY.

7. BeiOpath 3 npu3Haka (MMeroIne HeKoe pacipeesieHue 3HaueHu ), [IeJIeBYI0 EPEMEHHYIO
(KaTeropuaIbHYI0) M 0TOOPa3HTh U HUX rpaduKu pa3maxa (smuk ¢ ycamu, box plot).

8. BHSyaJIHSI/IpOBaTB HCKOTOPBIC CTATUCTUKH, IJId PA3HBIX anI/I6YTOB C UCITOJIB30BAHUEM
creayronmx wHCTpyMeHToB: Violinplot, countplot, FacetGrid, stripplot, swarmplot, catplot, pie.

Hanummmre KopoTkoe 3aKiIr0YeHe 0 Han0oJiee MHTEPECHBIX 3aBUCUMOCTSX, KOTOPbIe BhI
0OHApY>XWJIA B TaHHBIX.

2. ITocTpoenue perpeccopa



Hamucate nporpamMmy Ha Python, kotopast o0y4aeTr Tpu perpecCHOHHBIX MOJIENH, TIOCTPOSHHBIX
Ha HaOOpe C TOMOIIBIO TPEX ANTOPUTMOB: JIMHEHHBINA PErpeccop, MOJTMHOMHAIIBHBIN PErpeccop u
perpeccop, OCHOBAaHHBIM Ha CIIy4aiiHOM JIECe.

BribpaTte npu3HaKu, MCIONB3YIONIUECsS Npu OOy4eHUH, M, €CIM HeOOXOIMMO, BBIIOIHUTH HX
npenodpadboTky. Pa3nenuTs BRIOOPKY Ha 00YYAIOIIYIO U TECTOBYIO.

B pabore HeoOxomumMo wuccineAoBaTh pabOTy alropuTMa CIydalHBIM JiIeC € pa3HbIMH
SHAYCHHUAMU TUIICPHAPaAMETPOB U CTCIICHBIO ITOJIMHOMA JJIS MMOJTMHOMHUAIBEHOM perGCCI/IOHHOf/'I
MOJIEJIH.

Jnst Mozenu ciydaiiHblil JieC BBIBECTH 3HAUYCHHS BAKHOCTH IIPU3HAKOB.

Hanucarp xopoTkuii oryer mo paboTe, BKJIIOYMB B HEro NpOrpaMMy C KOMMEHTapHUSIMHU,
3HaYeHHUs KadyecTBa Mojenei (kKod(h(UIMEHT aeTepMUHAIMM, CPEAHIOI KBAJPATUYHYIO H
CPEIHIOI0 a0COIFOTHYIO OIIUOKH).

Br1Oparh HamTy4II1yro MOZENb U3 MOJIYYEHHBIX PErPecCOPOB.

s cBoero BapuaHTa HEOOXOAMMO MOCMOTPEThH MOCIENHIO LU(py HOMEpa CBOEH 3a4eTHON
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOTHUTH CIEAYIONINE KOPPEKTHPOBKHU:

e ecnmu  mocieansiss  uuppa 0 wmim 5: garacer —  JlecHble  moskapbl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBaeMoe 3HaUCHHE — ILIOMIAIb
noxkapa (Area);

e ecnu  mocunemHss  1udpa 1 wm 6 natacer —  KawyectBo  BHWHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckasbiBaeMoe 3HAUYEHHE — KadyeCTBO
(Quiality), nns matacera ¢ kpacHbiM BuHOM, Winequality-red.csv;

e ecnmu  mocnemHss  uumppa 2 wim 7:  pgatacer  —  KauectBo  BuWHaA
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckaspiBaeMoe 3HAUYEHHE — KayeCTBO
(Quality), nns matacera ¢ 6ensiM BuHOM, Winequality-white.csv;

* ecnu mocnepHsss  1mubpa 3 wim 8 jmartaceTr —  ApeHIa  BEJIOCHIIENIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeackasbiBaeMoe 3HauCHHE —
KOJIMYECTBO apeH 1 BeJlocunie1oB B cyTku (Area), natacer day.csv;

* ecu nocnenHsaa uugpa 4 win 9: natacet — ApeHaa BeJlIOCHIIEI0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3piBacMoe 3HaUCHHE —
KOJIMYECTBO apeH 1 Bellocune1oB B yac (Area), natacet hour.csv;

3. [locTpoeHue KIacCH(PUKATOPOB

Hamucate mporpammy Ha Python, koTtopas 3arpyxkaer HaOOp NaHHBIX W BBINOJHSIET 3aaud
MOCTPOCHMS KJIACCU(PHUKATOPOB, MOAOOpa THUIEpapaMeTpoB MoJelell M aHalu3a KadecTBa
paboThI KJIACCU(PULIUPYIOIIUX MOAETEH.

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

J171st 5TOr0 HEOOXOAMMO MMOCMOTPETH MOCIEAHIO U(PPY HOMEPA CBOCH 3aUETHOM
KHIDKKH (WA CTYJI€HUYECKOTO OMIIeTa) U BHITIOTHUTH CIEAYIONINE KOPPEKTHPOBKHU:

Mertka knacca — Cover_Type. Tak kak HeoOX0IUMO cO37aTh OMHAPHBIE
KJIaCCHU(UKATOPHI, 2 BOZMOKHBIX KJIACCOB — 7, TO CHavajia HEOOXOAMMO U3MEHUThH 3HAYCHHE
metku Cover_Type.

J1st 5TOro HeoOXOAUMO ITOCMOTPETH MOCIEIHIOI HU(pPY HOMEpa CBOCH 3aueTHOMN
KHIDKKY (WJTH CTYICHUECKOTO OMJIeTa) M BBITIOIHUTD CISAYIOMNE KOPPEKTUPOBKU: €CITN
nocneansis mudpa 0 unm 5: meTky 0 3aMeHUTH Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTh Ha KJIacc
B;

ecnu nocneanss uudpa 1 wim 6: Mmetky 1 3ameHuTh Ha Kiace A, metku 0, 2, 3, 4
3aMEHHUTH Ha Kiacc B;

eciy nocneanss uudpa 2 uwim 7: MeTKy 2 3aMeHUTh Ha Kiacc A, metku 0, 1, 3, 4

3aMEHMTH Ha Kjacc B;



ecnu ocneansis nudpa 3 wiu 8: MeTKy 3 3aMeHUTh Ha kiacc A, metku 0, 1, 2, 4
3aMEHMTH Ha KJ1acc B;

eciu ocneansis mudpa 4 uinum 9: MeTky 4 3aMeHUTH Ha Kiacc A, metku 0, 1, 2, 3
3aMEHHTH Ha Kiacc B.
1. BeImorHUTE IpeiBapUTEIbHYI0 00pad0TKy Habopa TaHHBIX.

2. IoctpouTh KiIacCH(PHUIMPYIOIIME MOJEIH ¢ HcHojib3oBanueM GridSearch mist amroputmos
RandomForest, XGBoost, LogisticRegression u SVC. IlpoBecT 3SKCHEpHUMEHTHI C
peryJispu3anuei.

Bribepute nydiiee coueTaHue aaropuTMa M TMIIEpHapaMeTpoB, CIENaiTe BBIBOABI U OTPa3UTe
MPOJIeJIaHHYI0 paboTy B OTYETE.

4. banancupoBka Bbioopku u ROC

B kadecTBe nccneayemMbIx JaHHBIX OepeTcs Habop U3 mpeaplayiiel sadbopatopHoit padorsl (JIP
Ne3).

Xon paboThI:

1. Tlpow3BecTd HM3MECHEHHE KOJIMYECTBA OOBCKTOB PA3HBIX KIACCOB I TOIYYCHHS TPEX
cOajaHCUPOBAHHBIX BBIOOPOK C HCIOJIB30BAaHUEM PAa3HBIX METOJOB IepeOaTaHCUPOBKUA U
BBITIOJTHUTH Imar 2 w3 nupenasiaymed padotsl (I[loctpouts kiaccuuuupyrommue MOACTH C
ucnonp3oBanuem GridSearch mis anropurmoB RandomForest, XGBoost, LogisticRegression u
SVC. I[IpoBecTu 3KCEPUMEHTHI C PETyIspU3alueil.) i1 HOBBIX BEIOOPOK.

2. Bemonauts K-0510uHy0 cTpaTUQUIMPOBAHHYIO HPOBEPKY VIS yKa3aHHBIX alTOPUTMOB C
3HAUEHUSIMU THIIEpIapaMeTPOB, MOJYUEHHBIX paHee il cOalaHCUPOBaHHBIX U IEPBOHAYATbHON
BBIOOPOK.

3. BusyamuzupoBaths pe3ynbratel ROC-anamuza. Paccumrars cpennioro ROC u oTkioHeHue
(standard deviation).

BriOepute nyuiee coyeTaHue anropuTMa M THIEPIApaMeTPOB, ClETANTE BBIBOJBI U OTPA3HUTE
MPOJIEJIaHHYIO0 paboTy B OTUETE.

5. PaboTa ¢ npu3HAKOBBIM NIPOCTPAHCTBOM

1./l BBIIOSTHEHUS 3aaHUsI HEOOXOIMMO 3arpy3UTh HA0Op JAHHBIX C PENIO3UTOPUS
https://archive.ics.uci.edu/ml/datasets.php s 3amaun ar060i# 3axa4m (perpeccu,
KJIaCTepU3aLMY WM KJIacCU(UKALINN), KOTOPBIN COAEPKUT KaKk MUHUMYM 350 0OBEKTOB B
BBIOOPKE M KOJMYECTBO YMCIIOBBIX aTpHOyTOB, KOTOPBIE MOJIEKAT aHAIM3Y He MeHee 12.

2.IToctpouts Mmogenu PCA, T-SNE, SOM niist BEIOpaHHBIX JTaHHBIX.

3. s PCA momyuuTh 3HaYSHHS BEIOOPOYHOW AMCIIEPCHH, TIPOIIEHTA AUCIIEPCHU KOMITOHEHT,
KyMYJISITUBHOTO ITPOLEHTA AUCHEPCUH, (POPMYJIbI AJIs TOTYUYEHHUS TIaBHBIX KOMIIOHEHT, 20
MEPBBIX BEKTOPOB HOBBIX MPU3HAKOB IJIaBHBIX KOMIIOHEHT JJIsl HcclieAyeMoil BIOopkH. Jlist
SOM pazbpoc o kinacrepam, a Takxe 20 MepBbIX BEKTOPOB HOBBIX PU3HAKOB.

6. OnpenesieHne BaXKHOCTH MPU3HAKOB

B kauecTBe HMCCIIeyeMbIX JaHHBIX OepeTcst Habop W3 MpeabIAyIIeH abopaTopHoii pabotsr (JIP
Ned),



1. BusyanusupoBaTh 3HAUYCHHUS BAXKHOCTH TPU3HAKOB KaK BKJIAJ B TOKa3aTellb MPUPOCTA
uH(pOpMaLIMHY, UCIIOJIb3YEMBIM TIPU PACUICTNIEHUH, ISl MOJIeeH, UCTOIb3YIOIIMX IE€PEBhS IS
cOanaHCUPOBAaHHBIX U EPBOHAYATBHON BHIOOPOK.

2. BuzyanusupoBaTh 3HaUYCHHUS KOAPPHUIIMEHTOB JTOTUCTHYECKON PETPECCHH.

3. Ionyuwts 3Ha4eHus [llern u MPOM3BECTH MX BU3YATU3AIMIO C TIOMOIIBIO CPEJICTB
6ubroTexu shap.

4. OTOOpa3uTh BAKHOCTh MPU3HAKOB C TOMOIIIBIO CpeicTB Oubnoreku dalex.

5. Bribepute Hambosee BaKHbIE MPHU3HAKU, BIUAIONIME HAa LIEJEBYIO MEPEMEHHYIO, claefaiiTe
BBIBO/JIBI 110 pe3y/IbTaTaM UCCIEIOBAHMS BAXKHOCTH U OTPA3UTE MPOJeaHHYI0 paboTy B OTUETE.

7. Knacrepu3zauusi JaHHBIX 1 OLIEHKA €é KayecTBa

Hamummmre nporpammy Ha Python, koTopasi BRITIONHSET aHAIM3 alrOPUTMOB KilacTepusanuu. B
KauecTBe HabOpa MaHHBIX BBIOEPUTE OJMH M3 TEX, KOTOPbIE Bbl PACCMOTPENU HAa MPEIbIIYIINX
nabopaTopHbIX paborax. [lns kiactepusalu BBIACIUTE JBa IPOU3BOJIBHBIX YHMCICHHBIX
npu3Haka. [Ipy HEOOXOAMMOCTH TMpPHUBEAUTE TPU3HAKK K CTAaHIApTHOMY MaciuTady.
Ucnonp3yiiTe  crneayronige  anropuT™Mbl  kiactepusanuu:  K-means, — arriiomepaTuBHas
knactepusanus u DBScan. [IpoBeauTe skciepuMeHT MO BBISBICHUIO ONTUMAIBHOTO KOJIMYECTBA
KJIACTEPOB, JUISI KKIOTO pe3yibTaTa BBIBEAUTE METPHKY KadecTBa (Hampumep, kKodhduimueHt
CUJIy3Ta WU Jp.), TOKKUTE Ha TpaduKe KiIacTepbl U LIEHTPOUIBI ISl KaXKA0T0 aJrOpuTMa U UX
rUIeprnapaMeTpoB. BeibepuTe nydiiee COYETaHWE ANrOpPUTMA M THIIEPIAPaMETPOB, CIETAlTe
BBIBOJIbI M OTPA3UTE MPOJICIAHHYIO padOTy B OTUETE.

8. O0padoTKa ecTeCTBEHHOr0 SI3bIKA (KJIacCH(PUKALMS TEKCTOB)

CoOpath cTaThl U3 ICKTPOHHOU Tra3eThl (1o Bamemy BEIOOPY) COOTBETCTBYIONTHUE IISITH
TeMaTHKaM (Harmpumep, MyTenecTBysl, e1a, aBTOMOOWIIN, 310pOBbe, KyIbTypa U T.1.). Hanucatsb
nporpammy Ha PythonSpark, koropas 3arpyxaet HaOOp JaHHBIX 110 BallIEMy BapUaHTY U
MIPOU3BOIUT MOCTPOCHHE KJIACCU(UKATOPOB CTATEH OT3HIBOB Ha OCHOBE YEThIPEX allTOPUTMOB
KJIaccu(UKAIMKU ¢ UCTIOB30BaHUEM TPEX JIIOOBIX alrOpUTMOB BekTopH3anuu (Bag-of-Words,
TF-IDF, ...) Texcros.

Hanwumure KOPOTKOC€ 3aKJIHOYCHUC O HanOoJee HHTCPCECHBIX PE3YyJIbTAaTaX U OH_II/I6I(aX,
BO3HUKIIMUX ITPU BBIITOJIHCHUH pa60TI>I.

Tembl HHANBHAYAJIBHBIX IPOCKTOB:

Jns ykpemnjeHus: W3Yy4eHHOIO MaTepuala MNpPeIyCMOTPEHO BBINOJHEHHUE WHIUBUAYAIbHOIO
IPOEKTa B PAaMKax YacoB CaMOCTOATENbHON paboThl. IIpoeKT MokeT ObITh BBINOJHEH Kak
WHAMBUAYaJIbHO, TaK U B MUHU-Tpymne (2-3 4en.), Ipu YCIOBUU, YTO 00bEM pabOThI Takke
Oyzaer yBenuyeH. B KoHIle cemecTpa 1o KaXJIOMy MPOEKTY MPEeACTaBIseTCS MUHU-TIPE3CHTAIHS
0 pe3yabpTaTax padoThl.

TemaTuka WHAMBHUIYyalIbHOTO MpoekTa cBsizaHa ¢ Temod BKP marucrtpanta. Llens paGotel —
HCIIOJIb30BaHNE METOOB ITYOMHHOI0 00yueHusl B CBOEH Hay4HOU paboTe.

Tembl 0IIPOCOB HA 3AHATHAX:

CBs13aHBI ¢ MaTepUaAIOM IPEABIIYIINX JIEKIIUH, & TAKXKE JIMYHBIM OIBITOM CTYAEHTOB. CTYAEHTHI
MOTYT TpeJularaTb BapUaHTbl pEHICHWH IOCTaBICHHOM IMpernojaBaTesieM 3a/ladd, a TaKkKe
WHCTPYMEHTHI PELICHUS.
IIpumepsI BOIIPOCOB:
1.Kakas HelipoceTeBast MOAEb U3 NEPEUNCIIEHHBIX B JIy4ILEH CTEIEHN MOAXOIUT IS
MIPOTHO3MPOBAHUS BPEMEHHBIX MOCIIEI0BATEIbHOCTEMN?

 a) Single-Layer Perceptron | b) CNN |




') LSTM | d) Multi-layer Perceptron |
2. Kak Ha3bIBaeTCsi HECKOJIBKO MPHMEPOB M3 OOYdaromel BBHIOOPKH, HCIOJIB3YIOMIUXCS IS
OIHOMOMCHTHOI'O pacy€Tra IrpaJu€HTa U BECOB cetu?
3. HO'—IeMy MOJICJIN HA CBepTOquIX HeﬁpOHHbIX CCTAX IMOKA3bIBAKOT HaI/I.HyLH_HI/Ie I10Ka3aTejIu 110
KiaccuGUKaIU 0ObEKTOB Ha M300PAYKEHHSX 110 CPABHEHHIO C JAPYTHMH MOJIEIISIMH?

a)Onu B BBICOKOM crerenu | b)Oum obnagaroT IIUPOKUM HabopoMm
ONTUMHU3UPOBAHBI JJIs1 00paOOTKH BEKTOPOB | HHCTPYMEHTOB —IPEOOpPa3OBaHMsI  MPU3HAKOBOTO
C UHCIIOBBIMH, a HE KaTerOpPHaJbHBIMH | IIPOCTPAHCTBA, KOTOPHIE MOXET BapbUPOBATh
NpU3HAKAMU pa3paboT4HK B MOJIEIN

C)OHHM YYHMTBHIBAIOT KOPpENsui0 cMexXHbIX | )OHHM HCHOJIB3YIOT CYIIECTBEHHO 0OJbIIEe YUCIIO
KOMIIOHEHT BEKTOpa HAcTpauBaE€MbIX IapaMETPOB, IO CPAaBHEHHUIO C
JPYTUMH MOJIEIISAMU

3.2. TunoBsIe 3aAaHUs IS IPOBEJCHUS TPOMEKYTOUHOM aTTECTAIlMH M0 JUCIUTUINHE
3aueT BBICTABJISETCS] HA OCHOBE MIPEICTABICHMS U 3alllUThl HHANBUAYAIBHOIO IPOEKTA.

CTy,Z[CHT BBIIIOJHACT HPE3CHTAINUIO, a4 TAKKC JEMOHCTPUPYCT HpOI‘paMMHHﬁ KOJ. BOHpOCLI 10
pe3yjibTaTaM MOTYT 3aAaBaTb BCC CTYACHTHI I'PYIIIbI, HC TOJIBKO IMPETIOAaBaTCIIb.

Ta6JII/II_Ia KPUTCPUCB BbICTABJICHHA 3a4CTa

Onenka | Kpurepun

3auteHo | CTyneHT akTHBHO paboTal B TEYEHHE CEMeCTpa, BBICTYNIJI C Mpe3eHTaluei
WHAWBUIYAILHOTO MPOEKTA, TOCEIIalT JICKIIMOHHBIC 3aHATHUS, Ta00paTOpHbBIE PabOTHI
CIIaHbI B CPOK.

He Crynent He paboTasi BO BpeMsl CEMECTpa, HE BBICTYNAl C IIpe3eHTaluen
3a4TE€HO | MHIMBHIYAIILHOTO NPOEKTa, HE MOCEIaJl JIEKIMOHHBIC 3aHATHUS, JabopaTopHbIE
paboThl HE CAAHBI UJTU CAaHBI HA MeHee yeM 10 6aios.

4. Mertoanueckne Marepuajbl, ONpeleJsOlMe MNpoueaypbl OLEHUBAHUS
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB 00y4eHHs

4.1. Meronuueckue MaTtepuanbl s OLEHKH TEKYIIEro KOHTPOJS YCIEBAaeMOCTH IIO
JTUCLUTUIMHE.

Texymuii KOHTpOJb MO J1TAOOpPaTOpHBIM paboTaM OCYIIECTBISETCS B BHUJAE NPOBEPKU
BBIMOJIHEHUS 33JaHuil  j1abopatopHoi paboThl. Tekymuit KOHTpPOJIb YCHEBAaEMOCTH IO
TEOPETUUECKOMY MaTepHaly OCYILECTBIISIETCS B BU/I€ KOHTPOJIbHBIX padoT.

OrneHka TeKyIero KOHTPOJIsi MPOBOJUTCS Ha OCHOBE OLIEHKH KOMITETEHIIMM, COOTBETCTBYIOIINX

TEKYIIEMY pa3Jeny IUCIUIUIAHBI.

PeiiTuHroBas cucremMa Jjsi OHEHKH TeKylleld yCrneBaeMOCTH 00y4alomuxcst
Tabnuia — bannpHble OIIEHKH /17151 3JIEMEHTOB KOHTPOJIS

o MaxkcumanbHbiid 60aiut ¢ |  OueduBaeMas
DneMeHTHl y4eOHO 1eaTeTbHOCTH

Havaja cemMecTpa KOMITCTEHIHSI
[ToaroroBka k 1a60paToOpHBIM 15*4=60 NYK-1.1,
3aHATHAM U 3alUTa OTYETA 110 NyK-1.2
nabopaTopHoii pabote
3amuTa MHANBUTyaJIbHBIX IPOEKTOB 40 NVYK-1.3

3auer




4.2. MeTonuueckre Marepuaigbl JUisl TPOBEJACHUS TPOMEKYTOYHOM aTTEeCTallMH T10
IUCIIAILINHE,

Ilepecuer 0a/1710B B OLIEHKH NPOMEKYTOYHOM yCIIeBAeMOCTH

bainnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% OT MakCHMaJIbHOM CyMMBI OaJlIIOB 5 (3a4TeHo)

Ot 70% no 89% ot MakcUMaJIbHOM CyMMbI 0aJUIOB | 4 (3a4TEHO)

Ot 60% 10 69% oT MakcUMaJIbHOM CyMMbI 0aJUIOB | 3 (3a4TEHO)

< 60% OT MakCUMaJIbHOI CyMMBbI OaJIJIOB 2 (He3a4TeHO)




