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1. IACHHOPT ®OHJA OIIEHOYHBIX CPEJICTB
0 JUCLUUILUINHE «MeTo1bl MAaIIMHHOTO 00yUYESHUSD»

OneHouHBIE CpEICTBAa COCTABISIIOTCS B COOTBETCTBMM C paboueidl mporpammoi
JUCLUIUIMHBL M TPEACTaBISIIOT COO0H COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHajIoB
(TumoBble 3a7auu (3a4aHUA), KOHTPOJIbHBIE pabOThl, TECTHl M Jp.), MPEIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS TOCTHKEHUS 00YUaIOIUMKCS YCTAaHOBICHHBIX PE3YJIbTaTOB O0yUYECHHUS.

OneHouyHblE CpeACTBAa  HCIHOJB3YIOTCS TPU  TPOBEACHUM  TEKYLIEro  KOHTPOJIA
yCIIEBAEMOCTH U MPOMEKYTOUHOHN aTTeCTaI1H.

Tabnuna 1 - [Tepedenp koMneTeHIHA, (HOPMUPYEMBIX B MTPOLIECCE OCBOCHUS TUCIUTITMHBI

Kon
KOMIICTCHIAH HanmeHnoBaHue pe3yJibTaTa 00y4eHust
I1K-10 CniocoOeH NMPUMEHATH CHUCTEMHBIM IMOJXOJ M MaTeMaTHYECKHE METOJbI B

dbopManu3auy perIeHNs MPUKIATHBIX 3a1a4

[IK-10.1. 3naer 06a30Bble TMOJOXKEHHS (PyHIAMEHTAIbHBIX pa3/eioB
CHUCTEMHOI'0 aHajlu3a M MaTeMaTMKM B 00beMe, HEeoO0XOAMMOM [uis
00paboTku WHPOpPMALMKM M aHaIM3a JaHHBIX B MPHUKIAAHON 00nacTu;
OPUHIUIBI M METOJIBl  IMPOBEACHUS  HUCCIEAOBaHMA B  obOjactu
UH(POPMALIMOHHBIX CHUCTEM M TEXHOJOTUH; TEXHUKH IUIAHUPOBAHHUS U
IIPOBEJEHUS BBIUMCIUTEIBHOIO HKCIIEPUMEHTA.

[1K-10.2. Ywmeer ¢opmynupoBaTh M J0OKa3blBaTh HaubOoyiee BaKHbIC
pe3ysbTaThl B MPUKIIAJAHBIX 00JaCTAX; NPUMEHSATh YUCIEHHBIE METO/bI JUIS
pelleHus IPUKIIAJHbIX 3a/1a4; IPOrPaMMHO PEAIM30BaTh BHIYMCIUTEIBHBIN
DKCIEPUMEHT  TOCPEACTBOM  SA3BIKOB  IPOrPaMMHUpPOBAaHUS WIH C
MCIIOJIb30BAaHUEM CIELUAIN3UPOBAHHBIX NAKETOB IMPUKIIAJHBIX IIPOrPaMM;
pa3pabaTbIBaTh AJITOPUTMBI PELLICHUSI KOHKPETHBIX 3a/1a4.

[1K-10.3. Bnageer HaBbIKAMH TOCTAHOBKM 3aJ1a4M; HABBIKAMHU PabOTHI C
oubimorpadguyeckuMn MUCTOUHUKAMU HH(GOpMAIMK; HABBIKAMU PEIICHUS
MOCTABJICHHBIX 3a7ad B TIPEJAMETHOH 00JacTh B paMKax BBIOPaHHOTO
npodus.

KouneunsimMu pe3yiabTaTaMu OCBOCHHUA OUCHHUIUIMHBI  ABJISAFOTCA C(bOpMHpOBaHHLIC
KOTHUTHBHBIC JECKPUIITOPHI <«3HATb», «YMEThb», «BJA/IeTh», PpACHUCAHHBIE MO OTICIbHBIM
KoMIieTeHIusIM. DOpMUpPOBAaHHUE JECKPUIITOPOB IIPOUCXOAUT B TEYEHHE BCETO CEMECTpPA IO
JTarlaM B paMKax KOHTAKTHOW paboOThl, BKIIOYAIOMICH pPa3jIUYHbIC BHUIBI 3aHATHH W
CaMOCTOSITEIIbHON pabOThI, C MPUMEHEHHUEM Pa3IMYHBIX (HOPM U METOIOB 00y4eHUs (Tab.2).
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4. MeToguyeckne MaTepuaJibl, onpeae/siioime nNpoueaypbl OHeHUBAHUS
pe3yJbTaToOB 00yUeHust

3ananus B gopme yCTHOIO ompoca:
YCTHBIH OMpPOC UCTHONB3yeTCs AN TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH OOydYaoOIUXCsl TIO
TUCIIUIIIIMHE B Ka4yeCTBE IMPOBEPKU PEe3yIbTATOB OCBOCHHUS Marepuana. Kaxmomy cTyneHTy
BBIJIA€TCSl CBOM COOCTBEHHBIN, y3KO chopMynrpoBaHHBINA BOMpoc. OTBET JOJKEH ObITh YETKUM
MU KpaTKuM, COJACpKAIIUM BCC OCHOBHBIC XAPAKTCPUCTHUKU OIMUCBIBACMOI'O0 IMOHATHA. B cBoem
OTBETE CTYAEHT JOJDKEH IOKa3aTh YMEHUS MPOCIEKUBATh MPUUMHHO-CIEIACTBEHHBIE CBSI3U U
HABBIKHM PACCYXKJICHUM U JOKA3aTeIbCTBA.

3ananus B Gopme npakTuueckux pador. KommjiekT pa3HoypoBHEBBIX 3a/1a4
(3apanmii)

[IpakTrueckas pabota mpeACTaBIsSeT OO0 KOHTPOJIBLHOE MEPONPUSITHE MO yIeOHOMY
MaTepualy Kaxaou Tembl (pasjiesna) AUCIUIUIMHBI, COCTOSIIECEe B HHANBUAYaTbHOM BBITOJTHECHUN
oOydJaronuMcst TPaKTUYECKUX 3aIaHUK VIS OIICHKH TIOJIYYCHHBIX 3HAHWW, YMEHUN U BJIaJICHHUM
KOMITETCHIIUSIMHU, (POPMHUPYEMBIMH 10 JJAHHOUW JUCIMIUINHE.

BeimmonHeHHE TpakTUYECKUX padoT  SIBISETCS CPEACTBOM  TEKYIIETO  KOHTPOJIS
YCIIEBAEMOCTH OOYYAIONIUXCS M0 JAUCHUIUIMHE U MOXKET BKIIIOYaTh B CEOSI CIEAYIONIUE THITBI
3aJlaHUM: 3aJlaHusl TUIOBOTO BHJA M 3aJaHHUsl TBOPYECKOrO XapakTepa, IO pe3yJbTraram
BBITIOJTHEHMSI TIPAKTHUYECKUX 3aJlaHuil oOydaronue oQOpMIISIIOT OTUYETHI, COJACPIKAIUE aHAIH3
MOJTYYEHHBIX PE3YJIbTATOB U BHIBOBI.

TecToBble 3aganus. 3agaHus B (popMe TeCTUPOBAHUSA

Tect npezncrasisger co00i KOHTPOIbHOE MEPOIIPHUATHE MO YUE€OHOMY MaTepHaly Kaxa0i
TeMbl (pa3jiena) [AUCHUIUIMHBI, COCTOSIILEE B BBHIMNOJIHEHUH OOy4YalOMIMMCS CHCTEMBI
CTaHJAPTU3UPOBAHHBIX 3a/1aHUM, KOTOpPas O3BOJISIET aBTOMAaTU3UPOBATh POLEAYPY U3MEPEHUS
YPOBHSI 3HaHUH U yMEHUI 00ydaromerocs.

TectupoBaHue SBISETCS CPEIACTBOM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH OOyYaroIIUXcCs
0 JAWCUUIUIMHE W MOXET BKJIIOYaTh B ce0s Cleaylolue TUIbl 33JaHuil: 3aJaHue C
€MHCTBEHHBIM BBIOODOM OTBE€Ta M3 MPEJIOKCHHBIX BapUAHTOB, 3a/laHUE HA OIpejesieHUE
BEPHBIX M HEBEPHBIX CYXJEHHI; 3a/laHie ¢ MHOXXECTBEHHBIM BBHIOODOM OTBETOB. B kaxaom
3aJJaHMH HEOOXOIMMO BBIOPATh BCE MPABUIIHHBIE OTBETHI.

5. MartepuaJibl /151 IPOBeIeHUs] TEKYIIEro KOHTPOJISA W MPOMEKYTOYHOMI
arrecTanuu

3ananusa B popme onpoca

Paszgea 1. [loHATHITHBIN animapaT ¥ MeTOA0JIOTHYecKasi 0a3a MeTOI0B MAILIMHHOTO
o0y4eHmusl.

1) OCHOBHBIE TIOHATHS U ONPECIICHHUS B METOIaX MAITUHHOTO OOYyYCHHSI.

2) HcTopus pa3BUTHS METO0B MAIIMHHOTO O0y4YEHUSI.

3) Meropmonoruyeckas 0a3a METOJ0OB MAIIIMHHOTO OOyYEHHSI.



Pa3zgen 2. OCHOBHbBIE TEXHOJOTHH, UCIIOJIb3yeMble B METOXaX MAIIMHHOTO

o0y4eHmusl.

1)
2)
3)

Tumbl ¥ cocoObl MPEJCTABICHUS METOI0B MALTMHHOTO 00y4eHUs
bazoBble aIrOpUTMBI pelIeHHs 3a]1a4 MAIIMHHOTO 00Y4YeHuUs
OcHoBHbIE IpOrpaMMHO-UH(OPMAIIIOHHBIE pecypcbl METOZIOB

MaIIMHHOTO O0y4YeHUs

Pa3nes 3. AHann3 mHoromepHbIxX J1aHHbIX. KoppeasinnoHnHsblie u
NPUYNHHOCIeCTBEHHbIE CBSI3H

1) AHaa13 MHOTOMEPHBIX JIaHHBIX.

2) KoppemssuvoHHble ¥ IPUYMHHO-CIEACTBEHHBIE CBs3U. Koppemsanus
IIPU3HAKOB U CTPYKTYpa JaHHBIX.

3) Perpeccus. Meron HauMeHbIIIUX KBaJApaTOB.

4) Teopema T'aycca-MapkoBa.  OOGOOIIEHHBI  METOJ  HAMMEHbBIIUX
KBaJIpaToB.

5) MmuoromepHas perpeccusi.  OCOOEHHOCTHU MOCTPOCHUS
perpeccud IO MHOTOMEPHBIM JaHHBIM.

6) MHoOXeCTBEHHAs JIMHEWHAsT PErpeccusi, €€ MPEUMYIIEeCTBA U HEJOCTATKHU.
T Knacrepuzanus. Kimacrepuzanus kak kinaccupukanus 6e3 yauTes.
8) Mepsl cx0/1CTBa U MEPHI pa3Inuus 00pa30B.
9) Meroa K cpeanux.
10)  Meton ISODATA.
11)  Meron FOREL.

Pasnen 4. I'padoBbie meToabl. HeiiponHnbie ceTu.

1
2)

3)
4)
5)
6)
7)
8)
9
10)
1)

I'padoBbie MeTozbl. Mepapxuueckast KiiacTepu3alus.

AriioMEepaTUBHBIE M PA3AEIAIOIME  AITOPUTMBI KJIACTEpU3aLIUN.
JlenaporpaMMmsl.

Heliponnsie cetu. [Ipeanocbuiku BOSHUKHOBEHUS HEHPOCETE.

[lepuentpon Po3zen6narra. MHOTOC/IONHBIN NEPLENTPOH.

Kapter Koxonena. Cern Xondunaa.

Metonbl 00ydeHus: HelpoceTei.

Merox OIOpHBIX BEKTOPOB.

Mamnnoe oOydenue u Teopusi Bamnuka-YepBoHeHKHCA.

[IpuHIUI CTPYKTYPHOM MUHUMU3ALUKU PUCKA.

Meron OIOpHBIX BEKTOPOB.

[Monutrka Ha3HaYeHUs MTPadoB.

Kontponupyemsie komnerenuuu: [1K-10
Oyenka KomMnemeHYull OCyuwecmeaisiemcs 8 COomeemcmeuu ¢ maoauyet 4.



3aganus B popme npakTuyeckux pador. Kommiekr pa3HOypoOBHEBBIX

3aja4 (3agaHmii) Ilpaktuueckas pabora 1: «ABTOMaTH3alKs KOHCTPYUPOBAHMS
TIPU3HAKOB

HCJ'IB pa6OTBIZ HpI/IO6peCTI/I HpaKTI/I‘-ICCKI/Iﬁ OIIBIT aBTOMATU3allMM KOHCTPYUPOBAHUSA
IMPU3HAKOB.

3amaHue: HAWTH ONTHMAIBHOE IPEICTAaBICHHE HA0Opa IaHHBIX C IMOMOIIBI0 METOJa
rinaBHbIX KoMoHeHT (MI'K) u kputepreB 0TOOpa KOMIIOHEHT.

ITarm:

1 CreHepupoBaTh Ha0Op MaHHBIX IPOU3BOJILHOW pa3MepHOCTH d, Hampumep,
meTtoqoM «sklearn.datasets.make blobsy.

2 [TosydnTh AMCIIEPCHM 3HAYEHUH KOMIIOHEHT. DTO MOXHO CJAEJaTh ¢ MOMOIIBIO
kiacca «sklearn.decomposition.PCA» u atpubyta «explained variance ».

3 OmnpenenuTs NOPOroBble 3HAYEHUS AUCIIEPCUN KOMIIOHEHT C IOMOILBIO:
* npasuia Kaizepa;
* NIpaBHJIa CIOMAaHHOMN TPOCTH;

¢ «METoJa JIOKTSI».

4 [TocTpouTs AuarpaMMmebl, HapuUMep, ¢ TOMOIIBIO MeToaa «matplotlib.pyplot.bary,
OTMETHUTh Ha larpaMMe IOpOroBble 3HAYEHMSI 110 KaXKI0MY KPUTEPHUIO.

5 [Ipumenuts MI'K ¢ Ko1M4ecTBOM KOMIIOHEHT, IIOJIy4€HHBIM Ha OCHOBE OJIHOT'O U3
KpUTEPUEB.

OT4YeT NOKEH coAepKaTh Claeayromue (paibr:
1 CrenepupoBaHHbII HaOOp AAHHBIX B opMaTe .CSV.
2 Jlnarpamma, IoJlydeHHas Ha 1are 4

3 IIpeoOpa3oBaHHbIl HAOOp NaHHBIX, MOJYYEHHBIN Ha mare 5, B popmare .csv.

[Tpaktuyeckas pabGora 2: «ABTOMaTu3anus BBHIOOPA MOJAENM U ONTHUMHU3ALUH
TUIIEpIIapaMETPOB)

Henp pabGoTbl: TpHOOPECTH NPAKTUYECKUN OIBIT AaBTOMATH3ALUHN KITACCHU(PUKAIHH.

3ananue: pa3paboTaTh aBTOMATU3MPOBAHHBIN KIaCCUPUKATODP.

[Tarwu:

1 CrenepupoBathb Ha0Op JTaHHBIX UIE  KIacCH(UKAIUH,

HanpuMep,  METOAOM

«sklearn.datasets.make blobsy.

2 BriOpath He MeHee 3 anTropuTMOB KiIacCU(UKAIIUU, HATTPUMED, U3 OUOITHMOTEeKH
«sklearny.
3 Bribpats neneByto pynkuuro. Eciau Obuta ncnonb3oBana 6ubmunoreka «sklearny,

TO (DYHKIIMM MOXKHO BBIOpaTh U3 Moayio «sklearn.metricsy.

4 JInsg Kaxaoro BBIOPAHHOTO KiIAacCH(UKATOpa pealn30oBaTh aBTOMATHYECKYIO
ONTHMH3ALHMIO THUIIEPIAPAMETPOB METOAAaMH IIOMCKa II0 PEIICTKE M CIy4alHOro IIOMCKa C
KpoccBanuganuei. Ilpum wucnons3oBanun «sklearn» MOXHO BOCIONIB30BATBCS METOJAMH
«model_selection.GridSearchCV» u «model_selection.RandomizedSearchCV».



5 PeanuzoBath ABTOMAaTU3UPOBAHHBIN BBIOOp KJaccupukaTopa u3
chopMUPOBaHHOTO HaboOpa C ONTUMH3UPOBAHHBIMM T'HIIEpIapaMTpaMH Ha OCHOBE BBIOPAHHOI
1eneBoil GyHkiuu. 6 [IpuMeHUTH BEIOpaHHBIN KiIacCHpUKATOP.

OTueT D0IHKEH CoAepKaTh cleayromue Gpanbl:
1 CrenepupoBaHHbIl HAOOP JaHHBIX B popMaTe .CSV.

2 TekcTOBBIH (hailsl, B KOTOPOM yKa3aHbI:

. BbIOpaHHbIE KJIACCU(PUKATOPHI;
. BbIOpaHHas 1eneBas QyHKIuS;
. CIUCOK  IMOJIYyYEHHBIX B  pe3yidpTaTe  ONTHUMM3AlMM  3HAYCHHUH

TUIeprapaMeTpoB s KaXJIOro Kiaccupukaropa U 3HAUYCHUS IeNeBoil (yHKuuu. 3
Pesynbrar knaccudukanuu B popmare .Csv.

KonTponaupyemsie komnerenuuu: I11K-10

Oyenka KomnemeHyull OCyujecmeaisiemcs 6 Coomsemcmeuu ¢ maoauyetl 4.

TecToBble 3a1aHus. 3a1aHus B popMe TeCTUPOBAHUS

1 HelipoHHas ceTb, B KOTOPOMl KaX/Iblii HEMPOH B y3JI€ PEILIETKH CBSI3aH TOJBKO C
OKalIIMMA HEeWPOHAMH, Ha3bIBAETCSI:

a. CnabocBsi3Hass HEUPOHHAs CETh,

b. [luknuyeckas HeWpOHHAs CETh,

¢. MHorocnoitHast HEHPOHHAs CETh,

d. [lonHoCBsI3HAsA HEHPOHHAS CETb.

2 HelipoHHas ceTbh, B KOTOPOW Ka)Abld HEMPOH CBSI3aH CO BCEMU APYTMMHU HEMPOHAMU U
BCE BBIXOJIHBIE CUTHAJIBI IOJAKOTCS] BCEM HEHPOHAM, Ha3bIBACTCSA:

a. [lonHOCBA3HAsI HEUPOHHAS CETh,

b. Hukinyeckas HEMpOHHAS CETh,

c. Cnoucro-uuKkInyeckas HelipoHHas CeTb,

d. CnabocBs3Hast HEWPOHHAs CETh.

3 HeiipoHHas ceTb, B KOTOPO HEWPOHBI 00PA3yIOT CJIOU, B KOTOPBIX OHHU HE
B3aMMOJEMCTBYIOT APYT C APYTOM, a TOJIbKO HEMPOHAMHU MOCIEAYIOLIET0, 10 X0y
pacnpocTpaHeHus
UH(OPMaLINH, CI0s1 HAa3bIBAIOTCS:

a. MHorocioliHas HEUpOHHAs CETh,

b. CnabocBsi3Has HENpPOHHAs CETh,

c. CioucTo-uMKINYecKas HEHpOHHas CETb,

d. IlonHOCBsI3HAs1 HEMPOHHAS CETb.

4 HelipoHHasi CETh, B KOTOPOH CJIOM 3aMKHYTHI B KOJIBIIO, IPUYEM BCE CJIIOU PaBHOIPABHbI
Y MOTYT, KaK ITOJIy4aTh BBIXOJHBIE CUTHAJIBI, TAK U OTIABaTh UX, HA3bIBAIOTCS: a. MHOrOCIOMHAas
HEWPOHHAS CETh,

b. Hukinyeckas HeMpoHHAsI CETh,

c. Cnoucro-uukiInyeckas HelipoHHas CeTb,

d. [lonHoCBsI3HAs HEHPOHHAS CETb.

5 HelipoHHas ceTh Ha3bIBa€TC KOHBEPTUPYIOLIEH, €CITN:

a. O011ee YMCII0 BXOAHBIX HEHPOHOB OOJIBIIIE, YEM YUCIIO BBIXOIHBIX HEUPOHOB,



b. Ob11ee Yrcao BXOAHBIX HEHPOHOB MEHBIIIE, YEM YUCIIO BHIXOHBIX HEHPOHOB,

c. OOmiee 4ncI0 BXOAHBIX HEUPOHOB PABHO YMCITY BBIXOJHBIX HEHPOHOB,

d. O0miee 4MciIO BBIXOAHBIX HEHPOHOB OOJbINE, YEM YHMCIO BBIXOJHBIX HEHPOHOB. 6
HeitpoHnHas ceTb Ha3bIBAECTCS JUBEPTUPYIOLIEH, €CIIH:

O011ee ynca0 BXOAHBIX HEMPOHOB OOJIBIIIE, YEM YUCIIO BHIXOHBIX HEHPOHOB,

. Ob11ee 4nca0 BXOAHBIX HEMPOHOB MEHBIIIE, YEM YUCIIO BBIXOIHBIX HEHPOHOB,

. OO11ee 4nciio BXOIHBIX HEHPOHOB PABHO YUCITY BBIXOJIHBIX HEHPOHOB,

oo o

. O0miee 4ncIO BBIXOAHBIX HEWPOHOB MEHbINE, YEM YHUCIO BBIXOJHBIX HEHPOHOB. 7
Heliponnas ceTp Ha3bIBaeTCd CHMMETPUYHOM, €CIIN:

OO11ee YncI0 BXOIHBIX HEHPOHOB OOJIBIIIE, YEM YUCIIO BBIXOIHBIX HEHPOHOB,

. Obm1ee 4ncI0 BXOAHBIX HEHPOHOB MEHBIIIE, YEM YUCIIO BBIXOIHBIX HEHPOHOB,

. OO11ee yncno BXOJHBIX HEMPOHOB PaBHO YHCIY BBIXOJHBIX HEUPOHOB,

a o o

. Ob11ee YncI0 BBIXOJHBIX HEHPOHOB PaBHO YHCITY BBIXOJHBIX HEHPOHOB.

8 Kak Ha3wpIBaeTCs HEHpOHHAs CETh, B KOTOPOH €CTh XOTS Obl OJMH CJOH, BBIXOJHBIC
CUTHAJIBI ¢ KOTOPOIO MOCTYNAIOT HA JTOT K€ CIOW WM HAa OOWH M3 IPEIBIIyIIUX CIOEB. a.
PexyppenTHas HEpOHHAs CETh,

b. HelipoHHas ceTb NpsMOro pacpoCTpaHEHus,

c. HeliponHas ceTb BCTpEYHOro pacpoCTPaHECHMUS,

d. PeuupkynsiinoHHast HEUPOHHAS CETh.

9 Kak Ha3bIBaeTCsl HEHPOHHAs CETh, B KOTOPOM BBIXOJHOW CUTHAJ MEPENAETCS OT €04
K CJIOIO TOJIBKO B HAIIPABJIEHUU OT BXOJHOTO CJI0S CETH K BBIXOIHOMY.

a. PexyppeHTHas HeMipOHHAas CeTb,

b. HelipoHHas ceTh NpsSMOTo pacpoCTpaHEHuUs,

c. HeliponHas ceTb ¢ 0OpaTHBIMU CBSI3IMU,

d. PenmpkynsanuonHas HeiipoHHas ceTb. 10 Kak Ha3biBaeTCs BXO/Has CBsA3b HEMpoOHA? a.

Axcom,

b. Cunarnc,

c. BxoaHoit cnoit,

d. BeixogHoit cioii.

11 Kak Ha3biBaeTCst BRIXOAHAS CBsI3b HelipoHa? a.

AxcoH,

b. Cunarmc,

c. BerxoaHoi# citoi,

d. BxonuHoii cioii.

12 Kaxkas pyskmus gaét oreHKy KauyecTBa 00ydeHUsI HEMPOHHOU CEeTH: a.

OyHKIUS OMIHNOKH,

b. @yHKIMs aKTUBAIUH,

c. O6e pynkuumu,

d. @yHKIMS IPUHAAIEKHOCTH.

13 Kaxoit Bug oOydeHHs] HEHPOHHOM CETH Mpe/IoiaracT sIBHOE 3aJJaHue IIEJICBOTO
BEKTOpA, MPEJICTABIIAIONIETO cO00# TpeOyemblii Bbixoa? a. O0yueHue ¢ yuuTenem,

b. OGyuenue 0e3 yuurens,

c. CmemanHoe o0yuyeHue,

d. KonkypentHoe oOy4deHue.

14 O6y4eHne HEHPOHHOM CETU C YUUTEJIEM MPEANoaraeT, yTo:



a. Jlyst KaXkI0ro BXOJAHOTO BEKTOPA U3BECTEH TPeOyeMBbIil BBIXO/I,

b. B xauecTBe 00y4aromux NpuMepoOB UCIOJIB3YIOTCS TOJBKO BXOIHbIC 3HAUCHUS,

c. HensBecTHBI BBIXOBI CETH, HO U3BECTHA KPUTUUYECKAsI OLIEHKA IIPABWIBHOCTHU CETH,
d. CymectByet oOyuarorias mporpamMma.

15 Kakoit Bug 00ydeHust HEHpOHHOI ceTH MpeanoaraeT, 4To B KauecTBe 00yyaronux

IPUMEPOB CETU UCIOJIB3YIOTCS TOIBKO BXOAHbIE 3HaUeHUs a. OOyueHue ¢ yuuresnem,

b. OGyuenue 0e3 yuurens,

c. CmemanHoe oOyueHue,

d. JlenbTa-npaBuio.

16 CmenranHoe o0yueHre HEUPOHHOH CeTH Mpenoaraer, 4ro:

a. JInst kax10ro BXOAHOTO BEKTOPa U3BECTEH TPeOyeMblil BBIXO/I,

b. B xauecTBe 00yyaromux NpuMEpOB UCTIOIB3YIOTCS TOJIBKO BXOAHBIE 3HAUCHHUS,

c. YacTp BecoB onpeenseTcs 00y4eHUeM «C yUUTeIeM», Ipyras 4acTh CaMOOOy4YEeHUEM,
d. KonkypeHnTHOe oOy4deHHeE.

17 Kakoit Bua oO0ydyeHuss Harbosee ynoTpeOuM JJis HeHPOHHOM CETH THIA MepcenTpoH?
a. O0y4eHue ¢ yuauTesnem,

b. Obyudenue 6e3 yuurens,

c. CmemanHoe o0y4eHue,

d. KonkypenTtHoe o0y4eHue.

18.Kakoii Bua oOOydyeHHs XapakTepeH [uii HEUPOHHOH CEeTH  BCTPEUHOTrO

pacnpoctpaneHus?

a. O0yueHue ¢ yuuresnem,
b. OGyuenue 0e3 yuurens,
c. CmemanHoe oOyueHue,
d. Henpra-npaBuio. 19 Cers Xondunga spisercs:
a. CeTbI0 C 0OpaTHOM CBSI3bIO,
. [IpssMOHanpaBiIeHHOM CETHIO,
. CeTpl0 00paTHOIO paclpoCTpaHEeHMUs],

b
c
d. PenupkynsauuonHoi cersto. 20 [lepcentpon saBnsercs:
a. CeThio C 00paTHOM CBS3BIO,

b. [IpsimoHanpaBiieHHOH CETHIO,

c. CeTp0 00paTHOrO pacpOCTPAaHEHUS,

d. PetnpkynsiiuoHHOM CEThIO.

1. B
2. D
3. A
4. C
3. C
6. B
7. A
8. D
9. B
10. A
11. B




12.
13.
14.
15.
16.
17.
18.
19.
20.

>|w| o> |w|w Al

TemaTuka pedeparon

I. Pabota ¢ Tumamu naHHBIX B si3bIKe Python.

2. Benenue B maccuBbl Onbaroreku NumPy.

3. Beinonnenue BeraucieHuit Haj MaccuBamMu 6ubimmorekn NumPy.

4. Onepanuu Haja JaHHBIMU B Oubroreke Pandas.

5. Busyanu3zamus ¢ momompto 6nbmmorexn Matplotlib.

6. bubnuoreka Scikit-Learn.

7. CwMmecu 'ayccoBbIX pacnpeesieHui.

8. SlnepHas olLieHKa IIJIOTHOCTH paclpeaeIeHUsl.

9. Meron OIIOPHBIX BEKTOPOB. OnTtumanbsHas pazzensromas
TUIEPIIOCKOCTD.

10. Crnydan TUHENHOHN pa3aeNMMOCTH U OTCYTCTBUS JIMHEHHOM pa3ieIMMOCTH.
KycouHo-nuneiiHas GyHKINS TOTEPb.

11.  3apada kBazpaTMYHOTO MPOTPaMMHUPOBAHUS U IBOMCTBEHHAs 3a4aya.

12.  TloHATue onopHBIX BEKTOPOB. JINHEHHbIE METO bl KIIaCCU(UKALIMY.

13. I'panuentHeie Metoabl. JIMHEHHBINH KiaccuduKaTtop, CBA3b C METOJIOM
MaKCcUMyMa MpaBIonoA00usl.

14.  Merton cTOXAacTUYECKOrO TIpaJuWeHTa M YacTHbIE CIIy4dau: aJalTUBHBIN
nunennblil aneMenT ADALINE, nepcentpon Pozenbnarra, mpasmiio X»60a.

15. MeTtpuyeckue MeTonbl Kiaccudukanuu. Metoa OMmKaWImx cocelei u
ero o0oO0mIeHwUsI.

16.  TlocraHoBka 3a1a4 00yu€HUs 110 MPELEJeHTaM.

17. Tunsl  3amay:  kiaccudukauus,  perpeccusi,  IMPOrHO3UPOBAHHE,
kyactepusanus. [Ipumepsl npukinaaHbIX 3a1a4.

18. OCHOBHBIE TIOHATHUS: MOJENb AJITOPUTMOB, METOA OO0ydeHUs, (yHKUIUS
noTepb U QYyHKIMOHAJ KauecTBa.

19. Metorka 3KCIEpUMEHTAIBHOIO UCCIEAOBAHUS U CPABHEHUS AJITOPUTMOB
Ha MOJIENIbHBIX U PEATIbHBIX JAHHBIX.

20.  IlomuroH aaropuTMOB KJIacCU(PUKAIIH.

21.  CRISP-DM — wMexoTpacineBOW  CTaHJapT  BEAEHUS  I[POEKTOB

WHTEJUICKTYIbHOTO aHAJIN3a JAHHbIX.

22. [ToHsiTHE NTOTMYECKO 3aKOHOMEPHOCTH. Peliaroniue CucKu U 1epeBbSI.
OO0berHEHNE B PEIIAIOIINE Jieca.

23. CuHTYyIsSIpHOE Pa3JI0KEHNEe, METO/T TJIABHBIX KOMITOHEHT.



24.  HauBnas OaifecoBckas kiaccudukanusa. 25. MammHHOe 0OyueHHE C
y4dHuTeNeM 1 00ydeHue 6e3 yauTes.

Kontponupyembie komnerennuu: [1K-10
Oyenka KomMnemeHyull 0Cyuwecmeisiemcs 8 COomeemcmeuu ¢ maoauyet 4.

Bonpocsl Kk 3k3ameny

1. OcHoBHble noHATHSA. OnpeneneHre npeaMera MalmMHHOro odoydeHnus. [lpumepst
3a1a4 ¥ obnacreil npunoxxeHus. O6pasbl U IPU3HAKU.

2. Tunsl 3amau npenckazanus. Perpeccust. Takconomus. Knaccudukauums. Tumsl
ommnOok kmaccupukammu. O6001Iaromas CiocoOHOCTh KitaccudukaTopa.

3. [MpuHIMIT MUHIMH3AIUN dYMIUpUYecKoro prucka. Hemoodyuenue. [TepeoOyuenue.
Cratuctuueckuii, HEHPOCETEBOM U CTPYKTYPHO-JIMIBUCTHUECKUN IMOAXOJbl K pPAcCIO3HABaHUIO
00pazoB.

4. CrpykTypa THUIIHYHON cHCTEMBl paclio3HaBaHHMsA o00pa3oB. LUk moctpoeHus
CHCTEMBI PacIo3HaBaHUs 00Pa30B.

5. Knaccudpukanus. OOmme mnpuHOMNBL. ITanbl Kilaccu(ukanuu. AJITOPUTMBI
o0yueHMs KJacCU(PUKATOPOB ¢ yuuTeneM M 0e3 yuurens. JIMCKpUMHHAHTHBIA aHAJIM3.
I'eomeTpuueckas MHTEPIIPETAIUS 3a/1a41 KIIacCU(DUKAIIUH.

6. IIpoexTuBHBIM mOAXOA. MeETpUKM B IIPOCTPAHCTBE IIPU3HAKOB. EBKIMIOBO
paccrosinue. Paccrostaue Maxanono6uca. OumOKy 1mepBoro U BTOPOro poja.

YyBCTBUTENBHOCTh U U30UPATENBHOCTb.

7. KpuBas wmomHoctn kpurtepust kinaccupukauuu. ROC-xpusbie. IIpoBepka
knaccugpukaropa. IlpoBepka TectoBoii BbeIOOpKOM. IlepekpectHas mnposepka. OueHka
UH(POPMATUBHOCTHU MPU3HAKOB.

8. OcHOBHBIE MeTO/Abl MalMHHOrO oOyueHus. baiiecoBckas kiaccupukanus.
VYcnoBHast BeposiTHOCTh. Dopmyra mosHOU BeposTHocTH. Dopmyna baiteca. Cratucrtuueckoe
pacrio3HaBaHue  o0pa3oB. 3amaya kiaccupukanuu cnama.  Kpurtepuit  oTHOUIeHHUs
npaBaonoaoous. baitecoBckuii puck. Kpurepuii baiteca.

9. Kpurepuii MakcuManbHOro mpasaononoous. MHorokmaccoBele 0OaiiecoBckue
knaccugukaropsl. baiiecoBckue kiaccu(uKaTopbl s HOPMAJIbHO paclpe/ieleHHbIX KIaccoB
IIPU Pa3IMYHOMN CTPYKTYpe MaTpHUILIbl KOBapHaluu

10. OnenuBanue Qynakuuii pacnpenenenus. [lapamerpudeckoe oreHuBaHue. MeTon
MakcuMyMa InpaBaononobusi. bailecoBckoe onenuBanue. HemapameTpuueckoe OLieHUBaHUE.
Pacnio3HaBaHue pyKONHMCHBIX (P C MOMOIIBI0 HAUBHOTO 0all€COBCKOTO

11.  JlepeBbs pemenuil. OcHOBHblE NOHSATHS. Kiacchl pemaeMbiX 3afad: ONKCAHUE
JAHHBIX, Kiaccudukanus, perpeccus. OOMmMMNA AJITOPUTM TOCTPOCHMS JepeBa PEIICHH.
Kputepun BbIOOpa Hamiydiiero arpuOyra: NpUpocT UH(OpPMALMMU, OTHOCHUTEIbHBIA NMPUPOCT
uHpopmanuu, uaaexc ['unu.

12.  IlpaBuna ocraHoBKM pa3zOuenus nepeBa. OOpesanue aepea. AnroputMm ID3.
[lepeoOyuenune paepeBbeB pemieHuil. O0paboTka HempephBHBIX aTpuOyToB. OOydeHue Ha
JaHHBIX ¢ mpomyckamu. IIporpammHoe oOecneueHue Al MOCTPOEHUS JEPEBHEB PELICHHA.
PacrioznaBaHue ciaMOBBIX MTUCEM C TOMOILIBIO JE€PEBbEB PEIICHUN

13. AHanmu3 MHOTOMEpHBIX JaHHBIX. KoppeisiliMoHHbIE U IPUYMHHO-CIIEACTBEHHBIE
cBsa3u. Koppensaius npu3HakoB U CTPyKTypa JaHHBIX.



14. Meroa rnaBHBIX KOMIIOHEHT KakK JEKOMIIO3MLIMS MaTpULbl JaHHbIX. Marpuna
cyetoB. Marpunia Harpy3ok. Martpuma omuOok. OObSCHEHHass W OCTaTO4YHash Bapuanus B
naHHbIX. ['paduueckas HHTepHperanusi MeToJa TIJIaBHbIX KoMmoHeHT. Kpurtepuu BbIOOpa
KOJIMYECTBA IJIABHBIX KOMIIOHEHT. [loHMKeHHME pa3MEepHOCTH NPU3HAKOBOI'O MPOCTPAHCTBA
METOJIOM TI'JIaBHBIX KOMIIOHEHT

15. Perpeccus.  Meron HaMMEHBIIUX KBaaparoB. Teopema I'aycca-
Mapkosa.

OO600111eHHBII METOJT HAMMEHBIINX KBaJApaTOB. PEKypCUBHBIN METOJ HaMMEHBIIMX KBaJpaTOB.
AHanu3 perpecCUOHHBIX OCTAaTKOB.

16.  Mmuoromepnass  perpeccus. OcoOEGHHOCTH  TIOCTPOEHHUSI  PErpeccuu IO
MHOTOMEpPHBIM JaHHbIM. MHOECTBEHHasl JMHEHHas perpeccus, €€ MpPeuMyllecTBa U
HEJOCTATKHU.

17. Knacrepuzanusa. Knactepuszanus kak kinaccuukanuss O0e3 yuurtens. Mepsl
CXOJCTBa U MepbI paznuuus oopazos. Meton K cpeaanx. Merox ISODATA. Merox FOREL.

18. I'padoBeie metTomel. Mepapxuueckass Kiacrepu3anusi. ATJIOMEPAaTUBHBIE U
pa3iensone anropuTMbl Kiactepusanuu. JleHaporpaMMel.

19. Heiliponnsie ceru. Ilpenmnoceuiku BO3HMKHOBeHHs Heipocerel. Ilepuentpon
Pozenbnarra. Muorocnoiineiii nepuentpon. Kapter Koxonena. Cern Xondunma. Meronsl
o0yuyeHus Heifpocereil. MeTos OOpHBIX BEKTOPOB.

20. MarmmaHoe o0y4enue u Teopusi Bannuka-YepBonenkuca. [IpuHiun cTpykTypHOi
MUHUMU3ALUU pucka. MeTo] onopHbIX BeKTOpoB. [lonuTika Ha3HaueHus mrpados.

Kontponupyemsbie komnerennuu: [1K-10

Oyenxa KomnemeHyutl 0Cywecmeaisiemcs 8 Coomeemcmauu ¢ maoauyet 4.



