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BBenenue

MeTtoanueckue yka3zaHus K IPaKTHUECKUM, Ja00paTOpHBIM paboTaM M OpraHu3aluu
CaMOCTOSITENIbHOW Pa0OThI MOCBAILICHBI peaTU3alliy Y4eOHO-METOINIECKOH MOAIEPKKE
mucuutuinH «Helipornblie cetn» 1 «MeTo/Ibl HCKYCCTBEHHOTO MHTEJIEKTa B POOOTOTEXHUKEY.
JlanHoe mocobue CoAep KUT 3aaHus IS BBIOJHEHUS TPAKTUYECKHX, Ta00PAaTOPHBIX U
CaMOCTOSITENILHBIX paboT MO3BOJISAIONINE CHOPMHUPOBATH Y MAarUCTPOB MPAKTHUECKUE U
TEOPETUYECKHE HAaBBIKU IO TOCTPOCHUIO U PabOTe ¢ HEHPOHHBIMU CETSIMHU.



1 MeToaun4yeckue yka3aHus K NPOBeIeHUIO Ja00PATOPHBIX padoT

1.1 JIabopaTopnasi padora «Ilouck Hamayuiero kjiaccugukaropa 1Jisi pelieHus 3a1a41
OMHAPHOH KJIacCH(PMKAIUKM NIPH UCI0JIb30BAHNH HECKOJIBKHUX THIIOB Mo/esiell 00yUeHus 1
CPaBHHUTEIbHOI OLIEHKe HX Pe3yJIbTAaTOB»

Llenb paboTH:

[enbto nabopaTopHOi pabOTHI ABJISETCS NPUOOPETEHHUE MPAKTHUECKUX U TEOPETUUECKUX
HaBBIKOB T10 TIOMCKY HAWJIy4YIIEero Kiaccu(pukaTopa Ui peleHus 3a1aunu OnHapHOM
KJIaccu(pUKaUK MPH UCIOIH30BAHUN HECKOJIBKHUX TUIIOB HEYETKHX MOJIEIEH.
PexoMeHa1uu 1o noAroToBKeE K 3aHATUIO

Bo BpeMst OATOTOBKH K JIAOOpAaTOpHOU paboTe pEeKOMEHIYETCsI 03HAKOMHTBCS C JICKIIMOHHBIM
MaTepHajIoOM U MPOCMOTPETh AOMOJHUTEIbHYIO Y4€OHO-METOANYECKYIO JINTEPATYPY,
PEKOMEHIyEMYIO JISKTOPOM BO BPEMSI IIPOBEACHUSI 3aHSATHSL.

Copneprxanue 3aHATHUS / TOPSAIOK MTPOBEACHUS JIAOOPaTOPHON pabOTHI

1. I[TosryunTs y mpenogaBaTesis TECTOBYIO BEIOOPKY JaHHBIX JUISl pELICHUs 3a/1a4l OMHApHON
KJIaccu(uKaIum.

CprKTypa BbI60pKI/IZ

Name Data Type Meas. Description

Sex nominal M, F, and | (infant)

Length continuous mm Longest shell
measurement

Diameter continuous mm perpendicular to
length

Height continuous mm with meat in shell

Whole weight continuous grams whole abalone

Shucked weight continuous grams weight of meat

Viscera weight continuous grams gut weight (after
bleeding)

Shell weight continuous grams after being dried

Rings integer +1.5 gives the age in
years

[Tpumep BbIOOPKU:
M,0.455,0.365,0.095,0.514,0.2245,0.101,0.15,15
M,0.35,0.265,0.09,0.2255,0.0995,0.0485,0.07,7
F,0.53,0.42,0.135,0.677,0.2565,0.1415,0.21,9
M,0.44,0.365,0.125,0.516,0.2155,0.114,0.155,10
1,0.33,0.255,0.08,0.205,0.0895,0.0395,0.055,7
1,0.425,0.3,0.095,0.3515,0.141,0.0775,0.12,8
F,0.53,0.415,0.15,0.7775,0.237,0.1415,0.33,20
F,0.545,0.425,0.125,0.768,0.294,0.1495,0.26,16
M,0.475,0.37,0.125,0.5095,0.2165,0.1125,0.165,9
F,0.55,0.44,0.15,0.8945,0.3145,0.151,0.32,19
F,0.525,0.38,0.14,0.6065,0.194,0.1475,0.21,14
M,0.43,0.35,0.11,0.406,0.1675,0.081,0.135,10



M,0.49,0.38,0.135,0.5415,0.2175,0.095,0.19,11
F,0.535,0.405,0.145,0.6845,0.2725,0.171,0.205,10
F,0.47,0.355,0.1,0.4755,0.1675,0.0805,0.185,10

2. OTo0path U3 BRIOOPKH MPUMEPHI, TPUHAICKAIIIE IBYM KJIacCaM U MCIOIb30BaTh TOJIBKO
0TOOpaHHbIEe IPUMEPHI [Tl MOCTPOeHUs Kinaccudukaropa. B kauecTBe mpusHakoB O6epyrcs
TOJIKO YHCIICHHBIC aTPUOYTHI.

3. Paznenuth BHIOOPKY Ha ABe yacT: oOyyarouryto (80% obpasuoB) u tectupyrorryto (20%
00pasIioB).

4. Co3math KIacCU(PUKATOPHI TSI MPEAMETHOM 00JIACTH Ha OCHOBE TPEX MOJIeeH (HAaUBHBIH
Baiiec, MHOTOCIOIHBIN IEPCENTPOH, U ACPEBBS PEIICHUI) C UCIIOIB30BAaHUEM 00YyJarOIIeH
BBIOOPKH.

5. OueHuTh KauecTBO paboThI Ki1acCu(UKATOPOB HA TECTUPYIOLIEH BRIOOPKE — MOIYUUTh AJIs
KaXKJIOTO KJIaCCa 3HAUEHUS MOJHOTHI, TOUHOCTH U TOYHOCTH JIJISl BCE MOJICIIH.

6. BeiOpath my4mmii KimaccupuraTop.
7. IloAroTOBUTH OTYET O MPOCIAHHON padoTe.
Copneprxanue oTyeTa.

1. TuTyNbHBIN JUCT.

2. OnucaHue 3amaHus.

3. Onucanue uccienyemMoro Habopa IaHHBIX (KpaTkasi XapakTepucTHKa Habopa, BKIIIoYaroas
onucaHue aTpuOyTOB, UCTIONB3YIOIIUXCS PU aHAIIU3E).

4. Onucanue o0yueHHBIX Ki1accudukaTopos. [y nepeBbeB peIIeHU: TpaBuiia WK BU I€pPEBa,
JUTsl HEUPOHHOM CeTU: XapaKTepPUCTUKN HEMPOHOB, BKJIIOYAs 3HAUCHHUS UX BECOB, /171 HAUBHOTO
baiieca: BU uiyM XapaKTEpUCTHKHU (PYHKIMIA pacripeeieH .

5. Oncanue pe3ynbTaTOB OICHKH KayecTBa KIacCU(UKATOPOB.

6. 3akiroueHre, BKIIIOYArOIIee BEIOOP HAMITYUIEro Kiaccuukaropa.



1.2 JIaGopaTopHas pa6ora «OnpeaejieHue ONTHUMAIBHOI0 YHCJIA KJIACTEPOB NMPH
KJIACTepHU3alum)

I{ens paboThI:

[enbto nabopaTopHO pabOTHI ABISETCS NPUOOPETEHHUE MPAKTUUECKUX U TEOPETUUECKUX
HABBIKOB I10 ONPEAEIICHUIO ONITUMAIBHOIO YHCIIa KJIACTePOB MPHU KIacTepU3alluu JaHHbIX.
PexoMenaanuu o moAroToBKe K 3aHATHUIO

Bo Bpemst moAroToBKH K 1aOopaTOpHON paboTe PeKOMEHIYeTCS 03HAKOMUTBCS C JIEKIIMOHHBIM
MaTepuajIoM U IPOCMOTPETh TOMOIHUTENbHYIO Y4eOHO-METOANUYECKYIO JIUTEPATypy,
PEKOMEHIyeMYIO JIEKTOPOM BO BpeMsl MPOBEACHHUsI 1TaOOpaTOpHON pabOTHI.

Copepxanue 3aHATH / TOPSIOK IPOBEICHUS 1TaOOPaTOPHON pabOThI

1. [ToryuuTs y mpenogaBaTesis TECTOBYIO BEIOOPKY JaHHBIX JIJISl pELICHHUs 3a/1a4H ONpeIeICHUS
ONTUMAJILHOTO YHUCJIa KJIACTEPOB, coepkallyto kKak MUHUMYM 300 00BbEKTOB B BBIOOpPKE U
KOJIMUECTBO YUCIIOBBIX aTpUOYyTOB, KOTOPHIE MOJUIekKAT aHaJIN3y HEe MeHee ©.

CtpykTypa BEIOOpPKHU:

Name Data Type Meas. Description

Sex nominal M, F, and | (infant)

Length continuous mm Longest shell
measurement

Diameter continuous mm perpendicular to
length

Height continuous mm with meat in shell

Whole weight continuous grams whole abalone

Shucked weight continuous grams weight of meat

Viscera weight continuous grams gut weight (after
bleeding)

Shell weight continuous grams after being dried

Rings integer +1.5 gives the age in
years

[Tpumep BBIOOpPKH:
M,0.455,0.365,0.095,0.514,0.2245,0.101,0.15,15

M,0.35,0.265,0.09,0.2255,0.0995,0.0485,0.07,7
F,0.53,0.42,0.135,0.677,0.2565,0.1415,0.21,9
M,0.44,0.365,0.125,0.516,0.2155,0.114,0.155,10
1,0.33,0.255,0.08,0.205,0.0895,0.0395,0.055,7
1,0.425,0.3,0.095,0.3515,0.141,0.0775,0.12,8
F,0.53,0.415,0.15,0.7775,0.237,0.1415,0.33,20
F,0.545,0.425,0.125,0.768,0.294,0.1495,0.26,16
M,0.475,0.37,0.125,0.5095,0.2165,0.1125,0.165,9
F,0.55,0.44,0.15,0.8945,0.3145,0.151,0.32,19
F,0.525,0.38,0.14,0.6065,0.194,0.1475,0.21,14



M,0.43,0.35,0.11,0.406,0.1675,0.081,0.135,10
M,0.49,0.38,0.135,0.5415,0.2175,0.095,0.19,11
F,0.535,0.405,0.145,0.6845,0.2725,0.171,0.205,10

F,0.47,0.355,0.1,0.4755,0.1675,0.0805,0.185,10

2. ITocTpouTs mporece KiacTepru3anny Habopa BEIOPAHHBIX YHCIOBBIX aTPHOYTOB ¢ TOMOIIIBIO
anroputma K-cpennux.

3. IIpoBecTu uccnenoBaHKeE 3arpy>KEHHOT0 Ha0opa JaHHBIX HA IPEIMET HaX 0K ICHUS
ONTUMAJILHOTO YHMCJIa KJIACTEPOB C YUETOM METO/A OLIEHKHU KadecTBa. [Ipenmonaraercs, 4ro
JTaHHBIC pa3ouBaroTcs Ha N KIacTepoB, mpu 3ToM N MeHsiercs ot 2 1o 12. Mcxons u3 3HaueHui
KOMITAKTHOCTH, BBIOpaTh ONTUMaIbHOE 3HAYCHHE K C IIOMOLIbIO METO/1A JIOKTSL.

4. IToAroTOBUTH OTUYET O MPOACIAHHON padoTe.
Coneprxanue oryera

1. TurynbHBINA JUCT.
2.0nucanue 3a7aHusl.

3.0Onucanue uccneayeMoro Habopa 1aHHBIX (KpaTKas XapaKTepuCcTHKa Habopa, BKIIOYaroIas
onucaHue aTpuOyTOB, UCTIONB3YIOIIUXCS IIPU aHAIIN3E).

4.0nucanue pe3yabTaToB SKCIIEPUMEHTA C OLIEHKONM KOMIIAKTHOCTH I Pa3HOTO KOJMYECTBA
KJIacTepoB. 5.BBIBO/IBI 110 KiTacTepu3auu uccieayemoro Habopa. [IpuBectu pesynprar
(KOJIMYECTBO KJIAaCTEPOB U €r0 KOOPJAMHATHI) KJIACTEPU3ALMY C HAWIYYIIUM 3HaYEeHUEM KpUTEPUSI
KadecTBa (KOMITAKTHOCTH ).

6. Criucok nureparypsl.



1.3 JIaGopaTopHas padora «IlocTpoeHue Moe/u JinHeliHOI perpeccum»

L{enb paboThI

[enbro 1abopaTopHO PabOTHI ABISETCS MPUOOPETEHHUE MTPAKTHYECKUX M TEOPETUICCKUX
HAaBBIKOB I10 IIOCTPOEHUIO MOJEIH JINHEUHON PETPECCUM.

PexomeHarmu mo moJAroToBKe K 3aHATHIO

Bo Bpemst moAroToBKH K J1ab0OpaTOpHON paboTe pEeKOMEHIYETCS 03HAKOMUTHCS C JIEKIIMOHHBIM
MaTepHajIOM U MPOCMOTPETh AOMOIHUTEIBHYIO YI1€OHO-METOANYECKYIO JINTEPATYPY,
PEKOMEHIYEMYIO JIEKTOPOM BO BpEMsI IPOBEICHHS J1a00paTOPHOI paboTHI.

Coneprkanue 3aHATH / TIOPSIIOK IPOBEICHHUS 1a00PaTOPHOI pabOThI

1. I[TosryunTs y mpenogaBaTesis TECTOBYIO BEIOOPKY JaHHBIX JUISl PELIEHUS 3a/1a4U IOCTPOEHUS
MO/JIENN JINHEHHOH perpeccuu, KOTopbli coaepkuT 10 kak MuHUMYM 150 0OBEKTOB B BBIOOPKE U
KOJINYECTBO YHMCIIOBBIX aTpUOYTOB, KOTOpPBIE OUIekKAT aHAJIU3Y HE MeHee 4.

CprKTypa BbI60pKI/IZ

Name Data Type Meas. Description

Sex nominal M, F, and | (infant)

Length continuous mm Longest shell
measurement

Diameter continuous mm perpendicular to
length

Height continuous mm with meat in shell

Whole weight continuous grams whole abalone

Shucked weight continuous grams weight of meat

Viscera weight continuous grams gut weight (after
bleeding)

Shell weight continuous grams after being dried

Rings integer +1.5 gives the age in
years

[Tpumep BbIOOPKH:
M,0.455,0.365,0.095,0.514,0.2245,0.101,0.15,15
M,0.35,0.265,0.09,0.2255,0.0995,0.0485,0.07,7
F,0.53,0.42,0.135,0.677,0.2565,0.1415,0.21,9
M,0.44,0.365,0.125,0.516,0.2155,0.114,0.155,10
1,0.33,0.255,0.08,0.205,0.0895,0.0395,0.055,7
1,0.425,0.3,0.095,0.3515,0.141,0.0775,0.12,8
F,0.53,0.415,0.15,0.7775,0.237,0.1415,0.33,20
F,0.545,0.425,0.125,0.768,0.294,0.1495,0.26,16
M,0.475,0.37,0.125,0.5095,0.2165,0.1125,0.165,9
F,0.55,0.44,0.15,0.8945,0.3145,0.151,0.32,19



F,0.525,0.38,0.14,0.6065,0.194,0.1475,0.21,14
M,0.43,0.35,0.11,0.406,0.1675,0.081,0.135,10
M,0.49,0.38,0.135,0.5415,0.2175,0.095,0.19,11
F,0.535,0.405,0.145,0.6845,0.2725,0.171,0.205,10
F,0.47,0.355,0.1,0.4755,0.1675,0.0805,0.185,10 11

2. TTocTpouTh B mpolecc paboThl MOJICITH JTHHEHHOM perpeccuu (BbIOOPKY pa3iesuTh Ha J1BE
gactu 70% - o0yuenue, 30% Ttecr).

3. ITomyuuTh ypaBHEHUE PErPECCUU, CTATUCTUUECKHUE XapaKTEPUCTUKH IApaMETPOB MOJENH, a
TaKXKe 3HAYCHUS CPEIHEKBAIPATUIHON OMMOKHY U K03(ppHLIMeHTa TMHEHHON perpeccuu ams
TECTOBOW BBIOOPKHU.

4. IToAroTOBUTH OTUYET O MPOACIAHHON padoTe.
Conepxanue oTueTa

1. TUTYNbHBIN JIHCT.

2. Onucanue 3aaHusl.

3. Onucanwue uccieyeMoro Habopa TaHHBIX (KpaTkasi XapaKTeprUCTHKa Habopa, BKITFOYAIOIIas
OIKCaHKE aTPUOYTOB, HCIIOJIL3YIOIIUXCSI TP aHATTU3E).

4. Onucanue pe3ybTaToOB MOACIUPOBAHUSA.

5. Cnucok nureparypsbl.



1.4. JlaGopaTopHas padoTa «YMeHbIIIEHHE PAa3MEPHOCTH BXOHOI0 MPOCTPAHCTBA

L{enb paboThI

[enbro 1abopaTopHO PabOTHI ABISETCS MPUOOPETEHHUE MTPAKTHYCCKUX M TEOPETUICCKUX
HABBIKOB 110 YMEHBIICHUIO Pa3MEPHOCTH BXOJIHOTO MMPOCTPAHCTBA.

PexomeHganmu 1o noJaroToBKe K 3aHSATHIO

Bo BpeMs moaroToBku k 1abopaTopHOii paboTe peKOMEHIyeTCs 03HAKOMUTHCS C JICKIIMOHHBIM
MaTepualioM ¥ IMIPOCMOTPETH JIOTIOIHUTEIBHYIO YI1eOHO-METOANYECKYIO JIUTEPATYpy,
PEKOMEHIYEeMYIO JIEKTOPOM BO BPEMsI IPOBEICHHS 1a00OPaTOPHOM pabOTHI.

Conepxanue 3aHATHS / TOPSIOK MPOBEICHHS JTa00OPAaTOPHON PabOTHI

1. [TomryunTs y npenoiaBaTens TECTOBYIO BEIOOPKY JaHHBIX JJIsl PELICHUS 3aa9l (PEerpeccum,
KJIacTepU3alnHy WK KIaCCH(PUKAINK), KOTOPBIA COAEPKHUT KaKk MUHUMYM 350 00BbEKTOB B
BBIOOpKE M KOJMUYECTBO YUCIOBBIX aTpuOyTOB, KOTOPHIE MOAJIEKAT aHAINU3y He MeHee 12.

CrtpykTypa BBIOOpKHU:

Name Data Type Meas. Description

Sex nominal M, F, and | (infant)

Length continuous mm Longest shell
measurement

Diameter continuous mm perpendicular to
length

Height continuous mm with meat in shell

Whole weight continuous grams whole abalone

Shucked weight continuous grams weight of meat

Viscera weight continuous grams gut weight (after
bleeding)

Shell weight continuous grams after being dried

Rings integer +1.5 gives the age in
years

[Tpumep BbIOOpPKH:
M,0.455,0.365,0.095,0.514,0.2245,0.101,0.15,15
M,0.35,0.265,0.09,0.2255,0.0995,0.0485,0.07,7
F,0.53,0.42,0.135,0.677,0.2565,0.1415,0.21,9
M,0.44,0.365,0.125,0.516,0.2155,0.114,0.155,10
1,0.33,0.255,0.08,0.205,0.0895,0.0395,0.055,7
1,0.425,0.3,0.095,0.3515,0.141,0.0775,0.12,8
F,0.53,0.415,0.15,0.7775,0.237,0.1415,0.33,20
F,0.545,0.425,0.125,0.768,0.294,0.1495,0.26,16
M,0.475,0.37,0.125,0.5095,0.2165,0.1125,0.165,9
F,0.55,0.44,0.15,0.8945,0.3145,0.151,0.32,19
F,0.525,0.38,0.14,0.6065,0.194,0.1475,0.21,14



M,0.43,0.35,0.11,0.406,0.1675,0.081,0.135,10
M,0.49,0.38,0.135,0.5415,0.2175,0.095,0.19,11
F,0.535,0.405,0.145,0.6845,0.2725,0.171,0.205,10
F,0.47,0.355,0.1,0.4755,0.1675,0.0805,0.185,10

2.IloctpouTs mporiecc padboThl MOJICTH BhIIeIeHUs ITaBHBIX KoMioHeHT PCA u SOM.

3.Jns PCA nonyuuTh 3Ha4eHHs BLIOOPOYHOM TUCTIEPCHUH, TTPOLICHTA TUCIIEPCUU KOMITOHEHT,
KyMYJISITUBHOTO MPOIIEHTa AUCTIEPCUH, (POPMYIIBI AJIs OJIyUYEHUs TJIaBHBIX KOMIIOHEHT, 20
MEPBBIX BEKTOPOB HOBBIX MPU3HAKOB TJIaBHBIX KOMIIOHEHT JJIs UcclieyeMoil BbIOopku. Jliist
SOM pa36poc mo kinactepam, a Takke 20 MepBbIX BEKTOPOB HOBBIX IPU3HAKOB.

4. IToAroTOBUTH OTUYET O MPOACIAHHON padoTe.

Coneprkanue oTyeTa
1. TuTyNbHBIN JUCT.

2. Onucanue 3aaauus.

3. Onucanue uccienyeMoro Habopa JaHHBIX (KpaTkas XapakTepuCcTUKa Habopa, BKIIIOYAOIIas
onucaHue aTpuOyTOB, UCTIONB3YIOIIUXCS IIPU aHAIIN3E).
4. Onucanue pe3ynbTaToB MOJICTUPOBAHHUS.

5.Cuucok auTepaTypshl.



1.5. JlaGopaTopHas padora «YaajieHue BbIOPOCOB M onpeaeJeHusi B3aNMHOI0 BIUSTHUS
NMPU3HAKOB)»
L{ens paboThI

Llenbo 1abopaTopHOit pabOoTHI ABJIAETCS MPUOOPETEHHE MPAKTHYCCKUX U TEOPETHUCCKUX
HaBBIKOB T10 YIJCHUIO BEIOPOCOB M ONPEICICHUIO B3AUMHOTO BIIUSHHSI IPU3HAKOB.
PexoMeHIaImu 1o moAroToBKe K 3aHATHIO

Bo BpeMst MOAroTOBKH K J1aDOpaTOpHOi paboTe pEKOMEHIYETCS 03HAKOMUTBCS C JICKITHOHHBIM
MaTepUalioM U IIPOCMOTPETh JOMOJHUTEIbHYIO YI€OHO-METOANIECKYIO JIUTEPATYPY,
PEKOMEHIyEeMYIO JIEKTOPOM BO BPEMSI MPOBEACHHUSI TaOOPATOPHOH paOOTEHI.

Copepxanue 3aHATH / TOPSIOK IPOBEIACHUS 1TaOOPaTOPHON pabOThI

1. [TomyuuTs y mpenogaBaTelis TECTOBYIO BEIOOPKY JaHHBIX JJISl peLICHUS 3a/1a4u (PErpeccuH,
KJIACTEPU3AINK WK KJIaccu(uKanuu), KOTOpbIi co- 14 nepxut kak MUHUMYM 350 00BEKTOB B
BBIOOPKE M KOJTMYECTBO YHCIOBBIX aTpHOYTOB, KOTOPBIE MOIJIEKAT aHAIIU3Y HE MEHEE 5.
CtpykTypa BEIOOpPKHU:

Name Data Type Meas. Description

Sex nominal M, F, and | (infant)

Length continuous mm Longest shell
measurement

Diameter continuous mm perpendicular to
length

Height continuous mm with meat in shell

Whole weight continuous grams whole abalone

Shucked weight continuous grams weight of meat

Viscera weight continuous grams gut weight (after
bleeding)

Shell weight continuous grams after being dried

Rings integer +1.5 gives the age in
years

[Tpumep BbIOOPKH:
M,0.455,0.365,0.095,0.514,0.2245,0.101,0.15,15
M,0.35,0.265,0.09,0.2255,0.0995,0.0485,0.07,7
F,0.53,0.42,0.135,0.677,0.2565,0.1415,0.21,9
M,0.44,0.365,0.125,0.516,0.2155,0.114,0.155,10
1,0.33,0.255,0.08,0.205,0.0895,0.0395,0.055,7
1,0.425,0.3,0.095,0.3515,0.141,0.0775,0.12,8
F,0.53,0.415,0.15,0.7775,0.237,0.1415,0.33,20
F,0.545,0.425,0.125,0.768,0.294,0.1495,0.26,16
M,0.475,0.37,0.125,0.5095,0.2165,0.1125,0.165,9
F,0.55,0.44,0.15,0.8945,0.3145,0.151,0.32,19



F,0.525,0.38,0.14,0.6065,0.194,0.1475,0.21,14
M,0.43,0.35,0.11,0.406,0.1675,0.081,0.135,10
M,0.49,0.38,0.135,0.5415,0.2175,0.095,0.19,11
F,0.535,0.405,0.145,0.6845,0.2725,0.171,0.205,10 15
F,0.47,0.355,0.1,0.4755,0.1675,0.0805,0.185,10

2.IToctpouTs npouecc pabOThl MOJIEIH TOCTPOCHUSI KOPPESIIUOHHON MATPHUIIBI U ONIPEACTICHUS
BBIOPOCOB.

3. ITo KOppensAMOHHON MAaTPULIE OIIPENEIUTH IPU3HAKU, KOTOPBIE 3aBUCAT APYT OT Apyra
JMHENHO (3HaUeHHE B MaTpulie o Moay:mto Oosbiie 0.85) 1 onpenenuTs BUJ 3aBUCUMOCTH:
OTPHIIATENIbHAS WU TOJIOKUTENbHAs. [l perenus 3a1a4u onpeaeaeHus BBIOPOCOB yCTaHOBUTh
KOJIMYECTBO BHIOPOCOB paBHBIM 5% M IyTeM H3MEHEHUs KonndecTBa coceneit K=3,4,5 mony4urtsb
HOMEpa CYIIHOCTEH, KOTOpbIE SIBISIOTCS BhIOpocamMu. BriOpaTh mpu3Haku, KOTOpble 0003HAUYEHbI
KakK BBIOPOCHI TPH pa3a, iBa pa3a M OJ1H pa3 mpu pa3ubix K.

4. IToAroToBUTH OTUET O MPOAETAHHOM padoTe.

Coneprkanue oTyeTa

1. TUTYNbHBIN JIHCT.

2. Onucanue 3a7aHusl.

3. Onucanwue ucciexyeMoro Habopa TaHHBIX (KpaTKasi XapaKTepuCTHKa Habopa, BKITFOYAIOIIas
OIKCaHKE aTPUOYTOB, HCIIOJIL3YIOIIUXCS TP aHATTU3E).

4. Onucanue pe3ybTaToOB MOACIUPOBAHUSA.

5.CIUCOK TUTEpaTyphl.



2. MeToauyeckue yKa3aHusi K MPOBeIeHUI0 MPAKTHYECKUX PadoT

[TpakTHdeckoe 3aHsATHE — 3Ta PopMa CUCTEMATHIECKUX YUEOHBIX 3aHITHIA, C TOMOIIBIO KOTOPHIX
CTYJCHTHI U3YYaIOT TOT UM HHOH pa3Jiesl ONpeIelIeHHON y4eOHOM TUCIUTUTMHEI, BXOISIIEH B
coctaB ydeOHOro rmiuaHa. [|Jist Toro 4ToObl MPaKTUYECKUE 3aHATUSI IPUHOCHIN MaKCUMATbHYIO
MOJIB3Y, 5 HEOOXOMMO TIPH MOATOTOBKE K MPAKTUICCKUM 3aHSATUSM HCIIOIH30BaTh MaTepHall
JIEKIMIA, KOTOPBIN JOJDKEH 3aKPEIUISThCA Ha IPAKTUYECKUX 3aHATUAX KaK B pE3yJIbTaTe
00CYXXJIeHUS ¥ aHATTN3a JICKIIMOHHOTO MaTepHalia, TaK ¥ C MMOMOIIBIO PEIICHUS TMPOOIEMHBIX
cuTyauui ¥ 3a1a4. [Ipy moaroToBke K NpakTUYECKUM 3aHATUSAM CIIENYET UCIOJIb30BATh
OCHOBHYIO JINTEPATYPY U3 MPEACTABICHHOIO CIIMCKA, a TAKKE PYKOBOJICTBOBATHCS JaHHBIMU
YKa3aHUSIMH U peKOMEeHIauusMu. PekoMenayercs ciienyromas cxeMa nmoaroToOBKU K
MPAKTUYIECKOMY 3aHITHIO: - OTKPBITh METOJUYECKHE YKa3aHUs MO MPAKTUIECKUM padboTam K
JAHHOM JMCLUIUIMHE - 03HAKOMUTHCS C LIEJIbI0 IPAKTUYECKOTO 3aHATHS - IPOCMOTPETh
HEOOXOUMBIN TEOPETUUECKUI MaTepHuall U3 METOAMUYECKHUX yKa3aHU - MPOCMOTPETh MaTepual
U3 PEKOMEH1yEMbIX HCTOYHUKOB 110 JAHHOW TEME MIPAKTUYECKOI0 3aHATHUS - O3HAKOMHUTCS C
BApUAHTAMH 3aJaHUM U1 JAHHOTO IPAKTHYECKOIO 3aHITH.

[TpakTnueckoe 3ansatue. Knaccuduxanus 3HaHuil.
[{enb paboTel. 3ydnTh 3aJaHHYIO PEAMETHYIO 00J1aCTh U IOCTPOUTH MOJICITh 3HAHHH B BHJIC
rpada. Metoanueckue yka3aHusl.

J1J1s IOCTPOCHHUST MOJISIU TIPE/ICTABICHUS 3HAHU B BHJIE Tpada He0OX0AUMO BBIIOJIHUTh
CJICYIOIINE IIIarH:
1) Onpenenuts 1enieBbIe ACHCTBUSA 3a1a4Uu (SIBISIOMIMUECS PEIICHUSMU).

2) OnpenenuTh NPOMEKYTOUHbIE IEHCTBUS WM LEMOUKY ASUCTBUN, MEXTy Ha4aTbHBIM
COCTOSTHUEM M KOHEYHBIM (MEXKIY TEM, YTO UMEETCS, U LIEJICBBIM JCHCTBHEM).

3) OniepeanTh yCIOBUS TSl KAXA0TO IEUCTBHS, PU KOTOPOM €ro 11eJ1ecO000pa3HO U BO3ZMOXKHO
BBINIOJIHUTG. ONpeaenuTh NOPSAJOK BbIIIOJHEHUS IEHCTBUM.

4) 106aBUTh KOHKPETHBIE (PAKThI, UCXOMS U3 MIOCTABICHHOMN 3aJauu.

5) IlpeobpazoBaTh MOTYyYEHHBINH MOPAIOK IEUCTBUN U COOTBETCTBYIOLINE UM (DAKTHI, YCIOBUS U
JIEHCTBHUS.

6) I[J'I}I MMPOBEPKHU NPABUIIBHOCTH IMTOCTPOCHUS 3alIUCATh LICIIOYKH, ABHO MPOCJICANUB CBA3U MCKIY
HUMMU.

OTOT HabOp IIAaroB MPEANoIaraeT IBUKEHUE MPU OCTPOESHUU MOJIENH OT Pe3yJIbTaTa K
Ha4aJIbHOMY COCTOSIHMIO, HO BO3MOKHO U ABHKEHHUE OT HAaYaJIbHOI'O COCTOSIHUSA K PE3yJIbTaTy
(waru 1 u 2).

7) IlpucBouth 0603HaueHus paxtam O, mpasunam I1, neiicreusam /1.

8) [TocTpouTts rpad nmpeameTHOM 00IaCTH.

BapuanTts! 3aganuii. [locTpouTs MO MIpeICTaBICHNS 3HAHUH B IPEAMETHOM 00J1acTH
«KomnproTepHbie ceTH» (OpraHu3aiius).

2. [loctpouth MOAENH IPEACTABICHNS 3HAHUN B IIPEIMETHOU 00J1aCTH «Y HUBEPCUTET»
(yueOHsIit mporiecc).

3. IlocTpouTh MOJEIb TIPEICTABICHUS 3HAHUI B TIpeIMeTHOU oOyacTi «KoMIibroTepHas
0e30macHOCThY (CpecTBa U CIIOCOOBI e 00eCTICUeHHS).



4. ITocTpouTh MOJIETH TIPEICTABIICHHS 3HAHUI B peAMETHOM o01acTu «KommbroTepHas
0e30macHOCTh» (YTPO3bI).

5. IlocTpouth MOJIEH MPEACTABICHUS 3HAHUH B TIPEMETHON 00JacTH «ABTOMATH3AIIHS
MIPOM3BOICTBAY» (OpraHu3aIus u 00CITy>KUBaHHE).

6. [TocTpouTh MOJENH MPECTABICHUS 3HAHUH B IpeIMeTHON obsactu «Pa3paboTka
UH(POPMALIMOHHBIX CHCTEM» (BeICHHE HH(POPMALIMOHHOTO MPOEKTA).

7. IlocTpouTh MOJEIb PEACTABICHUS 3HAHHUI B IpeAMETHON o0mactu «OneparroHHbIe
cUCTEeMBbD» ((QYHKIIHOHUPOBAHUE).

8. ITocTpouThs MOAETH MPEICTaBICHHUS 3HAHUN B IpeIMeTHOH obnact «MHbopMamonHsie
cUCTEeMBbI» (BUJIbI M (YHKIIMOHUPOBAHUE).

9. I[TocTpouTh MOJENH MPEACTABICHUS 3HAHUH B IpeIMETHON 00s1acTu «PoO0TOTEXHUUECKHE
CHCTEMBD» (CTPYKTYpa U (YHKIMOHUPOBAHUE).



3 MeToauyeckue yKa3aHusl JAJIsl OPraHU3aANMU CAMOCTOSAITEIbHON PadoThl
3.1 OOuue nonoxKeHUs

LlensiMu caMOCTOSITETILHON pabOTHI SABJIAIOTCS CHCTEMAaTHU3allus, PaCIIMPEHUE U 3aKpETICHHE
TEOPETUYECKUX 3HAHUU.

CamMocTrosTenbHas pa60Ta CTYACHTA 10 JUCHUIIJIMHC BKJIFOYACT CICAYIOIUE BUAbI AKTUBHOCTHU !

1. I/I3yquI/Ie TEM TeOpeTI/I‘ICCKOﬁ YaCTu JUCHUIIIIMHBI, BBIHCCCHHBIX IJIA CaMOCTOSITEIILHOU
IpopabOTKH.

2. TloaroroBka K MpaKTHYECKUM paboTam.

3. TloaroroBka k 1ab0paToOpHBIM padboTam.

4. BpINOJHCHUE WHIUBUAYAIBHBIX 3aIaHHMH.

3.2 M3y4yeHue TeM TeOpEeTUYECKON YacTH TUCIUILTNHBI, BEIHECEHHBIX ISl CAMOCTOSITEIbHON
popaboTKu

N3yuenune TeM TeOpeTUUECKON YacTH AUCIUIUIMHBI, BBIHECEHHBIX JJISI CAMOCTOSITEIHHOM
npopalboTKu: - SlaepHbIe METOIBI.

B pamkax naHHOro pasjena peKOMEeHyeTcsi 0OpaTUTh BHUMaHHUE Ha: METOJ] SJICPHBIX OLEHOK,
Ha BEPOATHOCTHbIE HEUPOHHBIE CETH, 000OIICHHO-PErPECCUOHHbIE HEHPOHHBIE CETH, METObI
AIEPHOM aNIpOKCUMALUH.

BGPOSITHOCTHI)IG MOZACIIN OJId KaTCrOpruaJIbHbIX JaHHBIX. B paMKax JaHHOro pasiacia
PCKOMCHAYCTCA 06paTI/ITB BHUMAaHHC HA CTPYKTYPY MOZICIIH, 0COOEHHOCTH U XApPAKTCPUCTHUKU.

JuckpuMuHaHTHOE 00y4YeHHEe yTeM ONTHMHU3ALUK YCIOBHOTO MpaBaonoaoous. B pamkax
JTAHHOTO pa3ziesia peKOMEHAyeTcs 00paTUTh BHUMAHUE HA TMCKPUMUHAHTHYIO MOJIENb
JIOTUYECKON PErPECCUMN.

BeposiTHOCTHBIE MOJIEM CO CKPBITBIMU IIEPEMEHHBIMU. B paMKax JaHHOTO paszena
pekoMeHayeTcss O0paTUTh BHUMAHUE Ha PEelIeHUe YeThIPEeXKacKaHOM 3aJauu KI1acCU(PHUKAIUH.

PGKOMGHHyeMaH JuTeparypa:

1. SIxwsieBa I'.0. HeueTkne MHOXKECTBA U HEMPOHHBIE CETU: yuel. mocodue. — 2-e u3f., UCIp. -
M.: BUHOM; JlaGopatopus 3nanui, 2008. — 315 c. B 6ubnnorexke TYCVYPa: 1 3k3.

2. PyrkoBckas JI.A. HelipoHHBIE CETH, FTEHETUUECKNE AITOPUTMBI U HEUETKUE CUCTEMBI: TIEP. C
nosbek. / JI. PyrkoBekasi, M. TTununasckuit, JI. Pyrkosckuii iep. W.J1. Pyaunckuii. — M.
['opsuast nuaug-Tenexom, 2006. — 383 c. B oubnuoreke TYCYPa: 20 3k3.



3.3 [loaroroBka k 1abopaTOpHBIM paboTam

B pamkax BBIITOTHEHHS MOJATOTOBKH K J1a00paTOpPHBIM paboTaM peKOMEHIYeTCsl IETaIbHO
IO3HAKOMUTBCS € TEOPETUUECKUM MAaTEpUaIOM 110 TeMaM J1abopaTOpHbIX padoT.

Pexomennyemas nureparypa:

1. SIxwsieBa I'.0. HedeTkne MHOKECTBA U HEMPOHHBIE CETU: yue0. mocodue. — 2-e U3, UCIp. -
M.: BUHOM; Jla6opatopus 3Hanuii, 2008. — 315 ¢. B 6ubmmoreke TYCVYPa: 1 k3.

2. PyrkoBckas J[.A. HelipoHHbIE CE€TH, TEHETUYECKHE aJITOPUTMBI 1 HEYETKHE CUCTEMBI: TIEp. C
nosibek. / JI. PyrkoBckasi, M. [Tununasckuid, JI. Pyrkosckuii iep. W.J1. Pyauackuii. — M.
[opsiuast muang-Tenexom, 2006. — 383 ¢. B oubnuoreke TYCYPa: 20 3k3.



3.4 BeinonHeHne WHANBUAYAIBHOTO (TBOpueckoro) 3ananwus (1U3)

B pamkax BBIOTHEHHUS WHAWBUIYAIBHOTO (TBOpUeckoro) 3axanus (113) neodbxoaumo
HOJArOTOBUTh 7 MMHYTHBIN JIOKJIa/l, PACKPBIBAIOIIUN OJJHY U3 CIEAYIOIIUX TEM:

BapuaHT HHIMBUIYaIbHOIO 3aJaHUS ONPEAEIIAETCS NPENOIaBaTeIeM B HHIUBUYaIbHOM
IIOPsIIKE, OCHOBBIBACH HA YPOBEHb 3HAHUM U CTYZICHTA.

[Ipumepsl TeM:

1. Mepapxuueckas KiacTepu3arus

2. Meron onopHbix BekTopoB (SVM —support vector machines)

3. Jluneitnbiii muckpuMuHanTHbI ananu3 (LDA - Linear discriminant analysis)

4. Anroput™m T-SNe (T-distributed stochastic neighbor embedding) 5. EM-anroputm
(Expectation-maximization algorithm)

6. Anmropurm AdaBoost

7. CART: Classification and Regression Trees

8. CkpsiTbie MapkoBckue moaenu (Hidden Markov Models)

9. CunrymspHoe pasnoxenue marpuisl (SVD Singular-value decomposition)

10. AnropuT™BbI KilacTepu3aliiy Ha 0CHOBe ceTok u ioTHoctH (Gridbased and density based
clustering)

11. Aaroputmsl kiactepusaiuu JaHHbix 6ombinon pazmepaoctd (CLIQUE, PROCLUS,
ORCLUS)

12. Anamus BeiopocoB (Outlier analysis)

13. Meroab! 00yueHHs C YaCTUUHBIM NTPUBJIeUEeHUEM yunuTens (semisupervised learning)
14. Metoap! knactepu3aiuu TeKCToBbIX TaHHBIX (Clustering methods for texts)

15. Anroputmsl knactepusanus BpeMeHHbIX psafoB (Time series clustering)

16. Metoap! knaccudukauu BpeMeHHbIX psaoB (Time series classification)

17. Knacrepusauus rpagos (Graph clustering)

18. AnropuTt™ noucka accormatiBHbIx npasui FP-growth (Frequent Pattern-Growth)

19.Ucnonp3oBanne Moau(pUKANNN TEHETHYECKOTO alITOPUTMA TP PEIICHUH 331a9H TI00aTbHON
ONTUMH3ALHH.

20. AnropuTMBI HACTPOWKH HEHPO-HEYETKUX CHCTEM BBIBOJIA
21. Mopens uepapxuueckoit BpeMeHHo namstu HTM.

22. OcyuIATOpHBIE HEMPOHHBIE CETH.

23. PexyppeHTHbBIC HEUPOHHBIE CETH.

24. Knacrepusamus rpados.



OcHoBHasi M JONOJTHUTEIbHASA JUTEPAaTypa
OcHOBHas uTeparypa:

1. AkcenoB C.B. Opranu3zanus 1 UCIOJIb30BaHUE HEWPOHHBIX CE€TEM (METObI U TEXHOJIOTHH):
Hayu. m3nanue / C.B. Akcenos, B.b. HoBocenbiies; pexn. B.b. HoBocenbiieB. — Tomck: U3n-Bo
HTIJI, 2006. — 126 c. B 6ubmuorexke TYCVYPa: 15 ax3.

2. HeiipoHHbIe ceTH, FTeHETUYECKUE aITOPUTMBI U HeueTkue cuctemsl / JI. PyTrkoBckas, M.
[Tumunckuii, JI. PytkoBckwuii; ep. ¢ monbek. M.J1. Pyaunckoro. — 2-e usn., crepeoturt. — M.:
I'opstuas muams — Tenexom, 2013. — 384 ¢. [Dnekrponnsiii pecype]: 9bC JIAHb. — URL:
http://e.lanbook.com/view/book/11843/ (nara obparenus: 26.12.2022).

3. 3amsatun H.B. Heuerkas noruka u HelipoHHble ceTH: yued. mocooue. — Tomck: Db KoHTeHT,
2014. — 146 c. B 6ubnmorexe TYCVYPa: 10 5k3.

4. I'anymxkun, A. U. Heliponnsie cetu: ocHoBbI Teopud / A. W. I'anymkun. — Mocksa : ['opstuas
nunus-Tenexkom, 2017. — 496 c. [DnexTpoHHbli pecypc]: — Pexum gocryna:
https://e.lanbook.com/book/111043 (nara obparuenus: 26.12.2022).

JlononHurtenpHas IUTEpaTypa:

1. YckoB A.A. UHTennekTyalbHble TEXHOJIOTUH yIpaBieHus. ickyccTBeHHbIE HEMPOHHBIE CETU
u HeueTkas joruka / A.A. YckoB, A.B. Ky3pmun. — M.: ['opsiuas nunus-Tenexom, 2004. — 143 c.
B oubmunorexke TYCVYPa: 50 k3.

2. Jlanunos, B. B. Heliponnsie cetu : yue6HOe mocobue / B. B. anwmios. — Jlonenk : JlorHY,
2020. — 158 c. [DnektponHbIi pecypc]: — Pexxum nocryma: https://e.lanbook.com/book/179953
(naTa obpauleHus: 26.12.2022).

3. Llypuxos, A. H. MoxenupoBanue 1 00yueHne HCKYCCTBEHHBIX HEHPOHHBIX ceTel : yueOHoe
nocooue / A. H. llypukoB. — PoctoB-Ha-Jlony : PI'VIIC, 2019. — 112 c. [DneKTpOHHBIA
pecypc]: — Pexxum noctyma: https://e.lanbook.com/book/140610 .

. Hanunos, B. B. Heliponnsle cetu : yueObnoe nocobue / B. B. Jlanunos. — Jlonenk : JlonHY,
2020. — 158 c. [DnekTpoHHbI pecypc]: — Pexxum nocrymna:
https://e.lanbook.com/book/179953 (mata oOpamenwus: 26.12.2022).

4. CucteMbl HICKYCCTBEHHOTO MHTEJUIEKTa: MeTonnyeckne ykazaHusl K IPaKTHUECKUM 3aHSITUAM
/ H. B. 3amstus - 2018. 17 c. [DnekTpoHHbII pecypc]: — Pexxum nocryna:
https://edu.tusur.ru/publications/8660 (nata obparenus: 26.12.2022).

5. HeiiponHsle ceT U ux npuMeHeHne: MeToanyecKkue yka3zaHus K JJ1a0opaTOpHBIM paboTam u
OpraHHu3aIy caMocTosATenbHOU paboTsl / A. A. 'onybeBa, C. B. Axcénos - 2016. 13 c.
[DnexTponHbIii pecypc]: — Peskum mpoctyma: https://edu.tusur.ru/publications/8380 (mata
obparenus: 26.12.2022).
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