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Ouenounsble cpeacrBa (OC) sSBISIOTCS IEMEHTOM CHUCTEMBI OLICHHBaHHsI C(OPMHUPOBAHHOCTH KOMIICTCHIIMI y 00YYaromUXCcsl B [IEJIOM MM Ha
OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC paspabaTsiBaeTcst B COOTBETCTBUU C paboueii mporpammoit (PI1) nucrumniause.

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
00yuCHHS, XapaKTePU3yIONIIe JTarbl 0 X VYaosnersopute | HeynoenerBoputen
(bopMupoBaHKA KOMIIETEHIHIT) TIIIHO OpotHo TIBHO BHO
YK-I1. Cnocoben | UYK-1.1 Brisenser | OP-1.1.1 BricraBnsercs BricTraBnsercs BricTraBnsercs BricraBnsercs
OCYUIECTBIIATh npoOJeMHYI0  cHUTyanuio, Ha | OOydaromuiics Oyaer: oby4aromemycs, oOyuaromemycs, | oby4aromemycs, | o0y4aBmemycs,
KPUTHYECKHHA aHamM3 | OCHOBE CHCTEMHOTO TMOAXoAa | - 3HAaTh MPOLEAYpPHI BBHIIBICHUS, €CJIM OH IITyOOKO | eci OH TBepAO | eciy OH UMeeT KOTOPHIH HE
MPOOJIEMHBIX CUTYaIluid Ha | OCYIIECTBISET e€ | popMHPOBaHUS U COTTIACOBAHUS W IIPOYHO YCBOWJI | 3HAeT Marepwal, | 3HaHUSA TOJIBKO BIIANICCT
OCHOBE CHUCTEMHOTO | MHOTO(aKTOpHBIH aHamM3 ® | TpeOOBaHWI K pe3yabTaTaM TIPOTPaMMHBIN HE JIOITyCKaeT OCHOBHOTO 3HAYUTEIBHOM
MOIX0/1a, BEIPA0ATHIBATEH | JHMATHOCTHKY. AHATUTHYCCKHUX paboT ¢ IPUMEHEHNEM | MaTepuall, CYIIECTBEHHBIX | Marepwaia, Y4acThIO
CTpaTeruio NeHCTBHI TEXHOJIOTHI NCKYCCTBEHHOTO HCYCPIIBIBAOIIE, HETOYHOCTEH B JIOITyCKaeT MIPOTPaMMHOTO
WHTEIJIEKTa ¥ OOJIBIINX JaHHBIX MOCIIeZIOBaTEeIbHO | OTBETE Ha HETOYHOCTH, MaTtepuana,
YETKO U BOTIPOC HE0CTAaTOYHO OTyCKaeT
NYK-1.2 OcymecTBisieT NOUCK, > poc, A Aoty
OP-1.2.1 JIOTHYECKHU MpaBUIILHO KOPPEKTHO CYIIECTBEHHbIE
oTOOp W  CHUCTEMaTH3aIHIo
OO6yyaromumiics Oyner: CTPOHHO ero MPUMEHSET UCTIONb3YeT OIMOKH, HE
nHGOpMAIUK JJI OTPE/IeIICHUS .
- 3HaTh NPUHIIMITEI [UTAHUPOBAHUS U u3naraet, yMeeT TEOPETUYECKHE | TEOpEeTHUECKHUH | BBIMOJHSAET WK C
aJIbTePHATHBHBIX BapHaHTOB
o OpraHU3aINH aHATUTHICCKIX PadoT ¢ HCTIOJIb30BaTh TTOJIOKEHUS IPU | MaTepHal IS OONBIIIMH
CTPAaTeTUYECKUX  PCIICHUIA B
. HCTIOb30BaHUEM TEXHOJIOTHI TEOPETHICCKHE OTBETax Ha 000CHOBaHMUS 3aTpYAHCHUSMH
MpoOJIEeMHOM CUTYaIH.
HCKYCCTBEHHOTO MHTEIICKTA U 3HaHUS B BOTIPOCHI H MIPUHUMACMBIX BEITIOJTHSCT
OOJIBIINX TAaHHBIX pelIeHIH peleHnH pelIeHN, He MPaKTHICCKHE




NYK-1.3 [Ipennaraer n | OP-1.3.1 CHUTYaI[HOHHBIX MIPAaKTHYECKUX JEMOHCTPHUPYET | 3alaHusl, I0MyCKaeT
000CHOBBIBAET crpareruio | OGyJaroMmuiics CMOXKET: 3a7ad, IpUdeM He | 3a71ad, BIageeT | IMpHeMoB MIPUHINIHATbHBIE
JeHCTBHI c yuetoM | - [ogroraBnuBate 1aHHBIE I 3aTpyJHSACTCS C HEOOXOANMBIMH | JIOTHYECKOTO OIINOKY B
OTpaHWIEHHH, PHCKOB U | IPOBEICHUS AaHATUTHIECKUX paboT 0 | OTBETOM IpPH 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 pa3padaThIBaTh 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 (YHKIMOHUPOB | 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
MHTEIJJICKTyaIbHBI
X CHCTEM,
MpOrpaMMHUpPOBaH
Ul IPUIIOKEHUH C
HCKYCCTBEHHBIM
MHTEJIJIEKTOM.

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

HHTEIJIEKTYyalb
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 MAaIIMHHBIM
o0y4yeHHeM.

(YHKIIMOHUPOBaHU
s MHCTPYMEHTOB
MAIUHHOTO
oOyuenns. He
yMeeT
HCIIOJIb30BATh MPU
pereHnu
NPaKTHYECKUX
3a1a4
COBPEMEHHBIC
IIpOrpaMMHEBIE
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, KeﬁCLI, BOIIPOCHI

(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 3aHITHSIX,

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 3aHATHSAX,

4 Heiiponnsie ceTu ¢ 00paTHBIMH CBSI3IMH. MOJrOTOBKA K 1a00paTopHbIM
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 PU3HAKOB)

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 €€ KauecTBa) 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 MOJIEAX. 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 MOJiesIeil. 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
OO6ydeHHe ¢ MOAKPETIEHHEM. 3aHSATHSIM, ITyOJIMYHAsK 3alATa
naboparopHoii padboter Ne 10.
[IpomeskyTodHas arrecrarus (TIo pe3ysibTaTam OP-1.3.2 [TybnuuHoe peaCcTaBICHIE 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!




3.1. Tunoskie 3alaHuAa JIs1 OPOBCACHUSA TCKYLICTO KOHTPOJIA YCIICBACMOCTH MO AUCHHUIIIIMHC
((HpI/IKJ'Ia,I[HBIe ACIICKThI MalllTUHHOI'O OGy‘IGHHH».

1. [IpenBapuTeabHbI AHAJIU3 JAHHBIX

Hammcats nporpammy Ha Python, koTopast 3arpy»xaet Habop TaHHBIX, IPOH3BOIUT
UCCIICIOBATEIbCKUI aHAIN3 ATUX JaHHBIX M BU3YATH3HPYET PSiJ] 3aBUCUMOCTEH MEXTY
NpU3HAKaMU B HWKETICPEUUCICHHBIX BapHaLMsIX ¢ oMokl oubmmorex matplotlib u sns.

Jl1st cBOEro BapuaHTa aHajIM3a HEOOXOMMO IIOCMOTPETh MOCIIEAHIOI U(pPYy HOMEpa
CBOCH 3a4€THOM KHIKKH (MJIH CTYJIEHYSCKOTO OMIIETa) M BBIMIOJIHUTE CIICTYIOIINE
KOPPEKTHPOBKH:

* ec mocnenHsis udpa 0 wim S: natacet — JlecHbIe TOKaphI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpenckaspiBacMoe 3HaUCHHE — IJIOIIA/Ib
noxkapa (Area);

* ecyit nocieaHss nudpa 1 unm 6: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3siBaeMoe 3HaYCHHE — KaY€CTBO
(Quiality), nus matacera ¢ kpacHbsIM BHHOM, Winequality-red.csv;

* ecim ocnenHss udpa 2 wim 7: natacet — KadectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npeackassiBaeMoe 3HaYEHHE — KAYECTBO
(Quality), nns matacera ¢ 6enbiM 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 BeJIocuIie1oB B cyTku (Area), natacet day.csv;

* ecu mocnenHsas nudpa 4 wim 9: natacet — ApeH/a BEJIOCHUIICIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeacka3siBacMoe 3HaUECHHE —
KOJIMYECTBO apeH/ BeaocuiieoB B yac (Area), maracet hour.csv;

1. I[ToryunTh onucanue HabOpa JaHHBIX U CIIUCOK aTPUOYTOB, MOJIYYUTh YUCIIO MPOIYIIEHHbBIX
3HAYCHUH B JJI KOXKJIOTO aTpuoyTa.

2. O6paboTtarh NpONYILIEHHbIE 3HAYEHUS (YIaIUTh CTPOKH/ YIAINUTh aTpUOYThl/ BHIITOJIHUTH
UMITyTallMIO 3HAUE€HU )

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

5. BeiOpaTh He MeHee 2-X MPU3HAKOB ¢ HEKUM pacIpe/ielIeHMeM 3Haue€HU, U 0TOOpa3UTh 3TO
pacmpezesnenue ¢ momolnkko rucrorpamm hist u kdeplot, jointplot

6. BpiOpaTh yacTh MPU3HAKOB JaTaceTa U 0TOOPA3UTh KOPPEISLNIO MEXy HUMH B BUJIE
terioBoii kaptel (heatmap). [Tocie 3Toro mocTpouTh TEIUIOBYIO KapTy, KOTOpPhIE OyIyT
0TOOpaXxkaTh JIUIIb BHICOKME 3HAUEHUS MIPSIMON U 0OPAaTHOM KOppESLUY.

7. BeiOpath 3 npu3Haka (MMeroIIe HeKoe pacipeesieHle 3HaueHu ), IIeJIeBYI0 IEPEMEHHYIO
(KaTeropuagbHYI0) M 0TOOPa3HTh IS HUX rpaduKu pasmaxa (simuk ¢ ycamu, box plot).

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

Hanummre KopoTkoe 3aKiIi0YeHIe 0 Han0oJiee MHTEPECHBIX 3aBUCUMOCTSX, KOTOPhIe BhI
O0OHApY>XWJIA B TaHHBIX.

2. ITocTpoenue perpeccopa



Hanwucars nporpammy Ha Python, koTopast o0y4aer Tpu perpeCCHOHHBIX MOJIEIH, TOCTPOCHHBIX
Ha HaOOpe C TOMOIIBIO TPEX ANTOPUTMOB: JIMHEHHBINA PErpeccop, MOJTMHOMHAIIBHBINA 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 JIeC C Pa3sHbIMU
3HAUEHUSIMU TUIEPIIAPAMETPOB U CTENEHbBIO MOJIMHOMA I NOJMHOMMAIBLHOW PErpecCHOHHON
MOJEIIN.

Jnst Mozenu ciydaiiHblil JieC BBIBECTH 3HAUYCHHS BAKHOCTH IIPU3HAKOB.

Hanucarp xopoTkuii oryer mo paboTe, BKJIIOYMB B HEro NpOrpaMMy C KOMMEHTapHUSIMHU,
3HaueHUsl KadecTBa Mojened (kodpUIMEeHT aeTepMUHAIINN, CPEIHIOK KBagpaTUYHYIO U
CPEIHIOI0 a0COIFOTHYIO OIIUOKH).

Br1Oparh HamTy4II1yro MOZENb U3 MOJIYYEHHBIX PErPecCOPOB.

s cBoero BapuaHTa HEOOXOJUMO IOCMOTPETh IMOCIEIHIOK UPpPYy HOMEpa CBOCH 3a4eTHOU
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOJIHUTE CIICAYIONINE KOPPEKTUPOBKH:

e ecou  mocinennsst  mmdppa O wmim 50 gmaracer  —  JlecHple  moKapwl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBaeMoe 3HauCHHE — ILIOMIAIb
noxkapa (Area);

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

e ecnm  mochemHss  mudpa 2 wim 7:  pmaracer —  KadectBo  BHMHA
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckaspiBaeMoe 3HAUY€HHE — KayeCTBO
(Quality), nns matacera ¢ 6ensiM BuHOM, Winequality-white.csv;

* ecnmu mnocimeaHss 1mudpa 3 wim 8 jmaracer —  ApeHIa  BEJIOCHUIIE/IOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeackasbiBaeMoe 3HauCHHE —
KOJIMYECTBO apeH 1 BeJlocunie1oB B cyTku (Area), natacer day.csv;

* ecym ocienuss mudpa 4 unum 9: natacet — ApeHia BEIOCHIIECIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3piBacMoe 3HaUCHHE —
KOJIMYECTBO apeH 1 Bellocune1oB B yac (Area), natacet hour.csv;

3. [locTpoeHue KIacCHPUKATOPOB

Hamucate mporpammy Ha Python, koTtopas 3arpyxkaer HaOOp NaHHBIX W BBINOJHSIET 3aaud
MOCTPOCHMS KJIaCCU(PHUKATOPOB, MoAOOpa THUIEprapaMeTpoB MoJeleil M aHajau3a KadecTBa
paboThI KJIACCU(PULIUPYIOIIUX MOAETEH.

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

J51st 5TOr0 HEOOXOAUMO MMOCMOTPETH MOCIEAHIO UPPY HOMEPA CBOCH 3a4ETHOM
KHIDKKH (WA CTYJI€HUYECKOTO OMIIeTa) U BBHITIOTHUTH CIEAYIONINE KOPPEKTHPOBKHU:

Mertka kinacca — Cover_Type. Tak kak HeoOX0IUMO co37aTh OWHAPHBIE
KJIaCCHU(UKATOPHI, 2 BO3ZMOXKHBIX KJIACCOB — 7, TO CHa4ajia HEOOXOAMMO U3MEHUTh 3HAYCHHE
metku Cover_Type.

J11s 5TOTr0 HEOOXOIMMO MMOCMOTPETH MOCIETHIOW U(Py HOMEpa CBOECH 3aUeTHOM
KHIDKKH (WJIH CTYICHUECKOTO OMJIeTa) M BHIMOTHUTE CIIEIYIOMNE KOPPEKTUPOBKH: €CITN
nocneansis mudpa 0 umm 5: meTky 0 3aMeHUTH Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTh Ha KJIacc
B;

ecnu nocneanss uudpa 1 wim 6: Mmetky 1 3ameHuTs Ha Kinacc A, metku 0, 2, 3, 4
3aMEHMTH Ha Kjacc B;



ecnu mocneansis nudpa 2 uim 7: MeTKy 2 3aMeHuTh Ha kiacc A, metku 0, 1, 3, 4
3aMEHMTH Ha KJjacc B;

ecnu ocneansis mudpa 3 win 8: MeTKy 3 3aMeHUTH Ha kiacc A, metku 0, 1, 2, 4
3aMEHHTh Ha Ki1acc B;

eciu ocneansis mudpa 4 ninum 9: MeTky 4 3aMeHUTH Ha Kiacc A, metku 0, 1, 2, 3
3aMEHHTH Ha Kiacc B.

1. BoimomHuTh npeaBapuTenbHyo 00paboTKy Habopa JaHHBIX.

2. IoctpouTh KiIacCH(PHUIMPYIOIIME MOJIEIH ¢ HCHojb3oBanueM GridSearch mist amroputmos
RandomForest, XGBoost, LogisticRegression u SVC. IlpoBecT 3SKCHEPHUMEHTHI C
peryJspu3anuei.

Bribepute nydiiee coueTaHue anropuTMa M THIEprapaMeTpoB, cliejaiTe BBIBOJABI U OTPA3UTE
MPOJIeJIaHHYI0 paboTy B OTYETE.

4. banancuposBka Bbioopku u ROC

B kauecTBe MCCleIyeMbIX TaHHBIX OepeTcst Habop U3 MpeablayIei tabopaTopHoii padotsr (JIP
Ne3).

Xon paboThI:

1. Tlpow3BecTH H3MECHEHHE KOJIMYECTBA OOBCKTOB PA3HBIX KIIACCOB I TIOMYYCHHS TPEX
cOaJaHCUPOBAaHHBIX BBIOOPOK C HCIOJIB30BAaHHEM PAa3HBIX METOJOB TepeOaTaHCUPOBKUA U
BBITIOJTHUTH Imar 2 w3 nupeasiaymed padotsl ([locTpouTts KiaccHPUUIUPYIONUE MOJCITH C
ucnone3oBanuem GridSearch mis anmropurmoB RandomForest, XGBoost, LogisticRegression u
SVC. I[IpoBecTu 3KCIEPUMEHTHI C PETYIsApU3aUeil.) i1 HOBBIX BEIOOPOK.

2. Bemonauth K-05104Hy0 CTpaTH(QUIIMPOBAHHYIO MPOBEPKY ISl YKA3aHHBIX AJITOPUTMOB C
3HAUEHUSIMU THIIEpIapaMeTpOB, MOJYUEHHBIX paHee ISl cOalaHCUPOBaHHBIX U MEpBOHAYATbHON
BBIOOPOK.

3. BusyanusupoBars pesynbraThl ROC-ananusa. Paccuutate cpennioro ROC u oTkinoHeHue
(standard deviation).

BriGepute nyuiee coyeTaHue anropuTMa M THIEPIIApaMETPOB, CAETANTE BBIBOJBI U OTPa3UTE
MPOJIEJIaHHYIO0 paboTy B OTUETE.

5. PaboTa ¢ npu3HAKOBBIM NPOCTPAHCTBOM

1./l BBIIOSTHEHUS 3a7aHHsI HEOOXOIMMO 3arpy3UTh HA0Op JAHHBIX C PENIO3UTOPUS
https://archive.ics.uci.edu/ml/datasets.php ans 3amaun ar060it 3aga4m (perpeccu,
KJIaCTepU3ALMY WM KJIacCU(UKALINN), KOTOPBIN COAEPKUT KaKk MUHUMYM 350 0OBEKTOB B
BBIOOPKE M KOJTMYECTBO YHCIIOBBIX aTpUOyTOB, KOTOpBIE MOJIEXKAT aHAIN3Y HE MeHee 12.

2.IToctpouts Mmoaenu PCA, T-SNE, SOM st BEIOpaHHBIX JTaHHBIX.

3.1t PCA monmyuuTh 3HaYSHHS BEIOOPOYHOW AUCIIEPCHH, TIPOIIEHTA AUCIIEPCHU KOMITOHEHT,
KyMYJISSTUBHOTO MTPOLEHTA AUCTIEPCUH, (POPMYJIBI JJIS TIOTYUYEHUS TIIaBHBIX KOMIIOHEHT, 20
HEPBbIX BEKTOPOB HOBBIX MIPU3HAKOB TJIABHBIX KOMIIOHEHT JJIsl HccaeyeMoi BeIOopkH. Jlis
SOM pazbpoc o kinacrepam, a Takxe 20 MepBbIX BEKTOPOB HOBBIX MPU3HAKOB.

6. OnpenesieHne BaXKHOCTH MPU3HAKOB



B kauecTBe nccnenyeMsIx TaHHBIX Oepercss Habop W3 mpeabLayieit JadopatopHoit padotsr (JIP
No4).

1. BusyanusupoBarh 3Ha4Y€HUsI BaXXHOCTU MPU3HAKOB KakK BKJIAJ B IOKa3aTeslb IPUPOCTa
uH(pOpMalIMU, UCIIOJIBb3YEMbIM NP PAaCUICTUICEHUH, ISl MOJEJeH, UCTIOIb3YIOIINX AEPEBbs IS
cOanaHCUPOBAaHHBIX U EPBOHAYATBHON BHIOOPOK.

2. BuzyanuzupoBatb 3HaYEHUS KOIPPHUIIMEHTOB JIOTHCTUYECKON PETPECCHH.

3. IomyunTs 3Ha4yenus Lllennu 1 npousBeCTH UX BU3yaJIM3aLMIO C IOMOILIBIO CPEICTB
oubmmorexu shap.

4. OTOOpa3uTh BAKHOCTh MPU3HAKOB C TOMOIIIBIO CpeicTB Oubnoreku dalex.

5. BeiOepure Haunbosiee BaKHbIC NMPHU3HAKH, BIMSIONINE HA LEJIEBYIO NEPEMEHHYIO, CHEIalTe
BBIBO/IBI 110 PE3Y/IbTaTaM MCCIICIOBAHNS BAXKHOCTH U OTPA3UTE NMPOCIaHHYI0 paboTy B OTUETE.

7. Kiacrepusauus JaHHBIX U OLIEHKA e¢ KayecTBa

Hanummre nporpammy Ha Python, koTopasi BBITIOJNHSET aHAIM3 aIrOPUTMOB KilacTepusaiuu. B
KauecTBe HabOpa JaHHBIX BBIOEPUTE OJMH M3 TEX, KOTOPbIE Bbl PACCMOTPENH HAa MPEIbIIYIINX
nabopaTopHbIX paborax. [lns kimactepusanuu  BBIJCIUTE JBAa MPOU3BOJBHBIX YHCICHHBIX
npu3Haka. [Ipy HEOOXOAMMOCTH MpPHUBEAWTE TNPU3HAKK K CTAaHIApTHOMY MaciuTady.
Ucnonp3yiiTe  crnenayronige  anropuT™Mbl  kiactepusanuu:  K-means, — arriiomepaTuBHas
knactepusanus u DBScan. [IpoBenuTe skciepuMeHT MO BBISIBJICHHIO ONITUMAIBHOTO KOJIHYECTBA
KJIACTEPOB, JUISI KAKIOTO pe3ysbTaTa BBIBEIUTE METPHKY KadecTBa (Hampumep, kKodhduiueHt
CUJIy3Ta WU Jp.), TOKKUTE Ha TpaduKe KiIacTepbl U LIEHTPOUIBI ISl KaXKA0T0 aJroOpuTMa U UX
rUIeprnapaMeTpoB. Beibepute nydiiee COYETaHWE aIrOpUTMA M THIIEPIAPaMETPOB, CIEIAlTe
BBIBOJIbI M OTPA3UTE MPOJICIAHHYIO pabOTy B OTUETE.

8. O0padoTKa ecTeCTBEHHOI0 sI3bIKA (KJIaccu(pUKANMS TEKCTOB)

CoOpatb cTaThbu U3 3JIEKTPOHHOM razersl (1o BameMy BEIOOpY) COOTBETCTBYIOIIUE MATH
TeMaTHKaM (Harmpumep, MyTenecTBysl, €1a, aBTOMOOUIIH, 310pOBbe, KyJIbTypa U T.1.). Hanucars
nporpammy Ha PythonSpark, kotopas 3arpy»xaet HabOp JaHHBIX 110 BallleMy BapHaHTy U
MIPOM3BOJIUT MTOCTPOEHHUE KIIAaCCH()UKATOPOB CTAaTEeH OT3HIBOB HAa OCHOBE YETHIPEX aJITOPUTMOB
KI1accu(HUKAIIK C UCTIOIb30BAHUEM TPEX JIOOBIX alropuTMOoB Bektopu3aimu (Bag-of-Words,

TF-IDF, ...) TekcToB.

Hanwumure KOPOTKOC€ 3aKJIHOUYCHUC O HanOoJee HHTCPCECHBIX PE3YyJIbTaTaX U OH_II/I6I(aX,
BO3HUKIIMUX ITPU BBIITOJHCHUH pa60TI>I.

TeMbl HHAUBUAYAJTBHBIX IPOCKTOB:

Jns ykpersieHuss M3y4eHHOro Mmarepuana MNPEeAyCMOTPEHO BBIIIOJHEHUE HWHIAMBHUAYAIBHOIO
MPOEKTAa B paMKaX YacoOB CaMOCTOATENbHOW paboThl. ITpoekT MOXKeT OBITh BBINOIHEH Kak
WHAUBUAYAIbHO, TaK U B MUHU-Tpymme (2-3 dYen.), mpH YCIOBHM, YTO 00beM pabOThl Takke
Oyner yBenuueH. B KOHIIE ceMecTpa Mo KaxJA0My MPOEKTY MPEICTaBISICTCS MUHHU-TIPE3CHTAIINS
0 pe3ynbTaTax paboThl.

TemaTnka WHIUBHIYyAJIBHOTO TMpoeKkTa cBszaHa ¢ Temor BKP maructpanTta. Ilens pabotsl —
HCIIOJIb30BaHNE METOJOB IIYOMHHOTO 0O0yUeHUs B CBOCH HaydyHOU paboTe.

Tembl OIIPOCOB HA 3AHATHAX:
CBs13aHBI ¢ MaTepUAIOM IPEABIIYIINX JIEKIIUH, & TAKKE JIMYHBIM OIBITOM CTYAEHTOB. CTYyEHTHI
MOTYT MpeJylaraTb BapUaHThl PEIICHUN IIOCTABIECHHOM IPENOAABaTENEM 3a/add, a TakkKe
UHCTPYMEHTBI PEILICHMUS.
IIpumeps! BOIIPOCOB:



1.Kakas HeipoceTeBas MOJE/b U3 IEPEUUCICHHBIX B JIyUIllel CTENEHU MOAXOAUT JIJIst
MIPOTHO3MPOBAHMSI BDEMEHHBIX MMOCIIEIOBATEIIbHOCTEMN ?

a) Single-Layer Perceptron | b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsl HECKOJBKO NPUMEPOB M3 OOy4arouieil BBIOOPKH, HCHOJB3YIOLIUXCS JUIS
OJIHOMOMEHTHOT'O pacyera IrpaJMeHTa U BECOB CETU?

3. [Touemy Mozenu Ha CBEPTOUYHBIX HEHPOHHBIX CETAX MOKA3BIBAIOT HAUTYYIINE [TOKA3aTEIH 110
KJ1acCU(pUKalUu 00BEKTOB Ha N300paKEHUSIX MO CPABHEHUIO C IPYTUMH MOJAEISIMU?

a)OHn B BBICOKOM CTETICHU
ONTUMHU3HPOBAHBI JUIsI 00pabOTKH BEKTOPOB
C YHUCJIOBBIMHU, a HE KaTeropuagibHbBIMU
MIPU3HAKAMHU

b)Ouu o0agaoT HIUPOKUM HabopoM
MHCTPYMEHTOB IPE0Opa3oBaHMs IPH3HAKOBOTO
IPOCTPAHCTBA, KOTOPBIE MOXET BapbUPOBATh
pa3paboTYHK B MOAEITH

C)OHHM YYMTBHIBAIOT KOPPEISIHIO0 CMEKHBIX
KOMITOHEHT BEKTOpa

d)OHH HCHONB3YIOT CYIIECTBEHHO OOJIbIIee YUCIIO
HACTPauMBaE€MbIX IapaMEeTpOB, MO CPAaBHEHUIO C
JPYTUMH MOJIEIISIMU

3.2. TumnoBsie 3alaHus 1JIs1 ITPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTallMu 110 JUCHHUIIIIMHE

3aueT BBICTABIIAETCS] HA OCHOBE IIPEICTABICHMS U 3allUThl NHAUBUAYAIBHOIO IIPOEKTA.
CTyneHT BBIIOJHSAET MPE3EHTALMIO, a TaKKe JEMOHCTPUPYET IpOorpaMMHBIN koja. Bompock! no
pe3ynbpTaTaM MOT'YT 3aaBaTh BCE CTYACHTBI IPYIIIBI, HE TOJIBKO IIPEO1aBATEb.

Tabnuna KpuTepueB BbICTABICHUS 3a4eTa

Onenka | Kpurepun

CaHbI B CPOK.

3auteHo | CTyneHT akTHBHO paloTall B TEUEHHE CEMECTpa, BBICTYNWJI C Mpe3eHTaluei
WH/IMBUYaJIbHOTO TPOEKTa, MOCelall JEKIIMOHHbIE 3aHATHUs, Ja00paTOpHbIe pabOThI

He CryneHT He paboTal BO BpeMs CceMecTpa,
3aUTE€HO | MHAMBUAYAJIbHOTO IPOEKTa, HE TMoOcelall JIEKIIMOHHbIE 3aHsTHs, J1abopaTOpHBIE
paloThI HE clIaHbl WK cllaHbl Ha MeHee yeM 10 Oaos.

HC BBICTYIIAI C Hpe3eHTaI_II/IeI71

4. MeToanveckue Marepualbl,

onpenessilone Npoueaypbl  OLEHUBAHUS

o0pa3oBaTeJIbHBIX Pe3yJIbTATOB 00y4eHHs

4.1. Mertoauueckue MaTepraJibl JJIsI OLHCHKH TCKYHICTO KOHTPOJA YCIICBAEMOCTH IIO

JUCITATIIINHE.

Texymmii KOHTpOJIb MO Ja0OpaTOPHBIM paboTaM OCYLIECTBISETCS B BHJE HPOBEPKU

BBITIOJIHCHHS 3aJlaHUl  JTaOOpaTOpHOW pabOTHI.

Texkymuil KOHTPOJb YCHEBAEMOCTH IO

TCOPCTUUCCKOMY MAaTCpHUAIy OCYHICCTBIACTCA B BUAC KOHTPOJIbHBIX pa60T.

OHeHKa TEKYHIETOo KOHTPOJIA IMPOBOANUTCA Ha OCHOBC OILICHKHN KOMHCTGHHI/IfI, COOTBETCTBYIOIIHUX

TCKYHIEMY pa3acily AUCHUIIINHBI.

PeiiTuHroBasi cucremMa JJis1 OlleHKH TeKylleld ycneBaeMoCTH 00y4aloImuxcs
Tabnuma — banneHbIe OIIEHKH ISl 2IEMEHTOB KOHTPOJIS




o MakcuMmaneHbelil 0am1 ¢ | OuenuBaemast
DneMeHThI Y4eOHOU IeATeTbHOCTH

Hayajia cemecTpa KOMIIETEHIUS
[ToaroToBka K J1abOpaTOpHBIM 15*4=60 NYK-1.1,
3aHATHSIM M 3alIUTa OTYeTa I10 nyK-1.2
nabopaTopHoi paboTe

3amuTa UHAUBUAYATBHBIX TPOCKTOB 40 NYK-1.3

3aueTr

4.2. MeTonuueckre Marepuaiabl JUIsl MPOBEACHUS IPOMEKYTOYHOM aTTECTAllMH I10
IUCIIUILINHE,

0aJ1JI0B B OLIEHKH NPOMEKYTOYHOM yCIIeBAeMOCTH

bajuibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka

> 90% OT MakCHMaJIBHOM CyMMBI 0aJlIIOB 5

Ot 70% n0 89% OT MakCHUMaJIbHOW CyMMBI OaJlIIOB

4
Ot 60% 10 69% OT MaKCHUMaJIbLHOW CyMMEBI 0aJIIOB 3
2

< 60% OT MakcUMalbHOI CyMMbI OaJIJIOB




