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TOMSK TOMCKUNN
POLYTECHNIC MNONMUTEXHUYECKUN
UNIVERSITY INIBB YHUBEPCUTET

MWHWCTEPCTBO HaYKM 1 Bbiclero o6pa3zoBaHmA Poccuinckon Oegepauunn
denepanbHoe rocygapcTseHHOE aBTOHOMHOE
obpa3oBaTesibHOe yupexkaeHune Bbicliero o6pasoBaHuA
«HaumoHanbHbIN nccnefoBaTeNbCkmii TOMCKUA NONUTEXHNYECK YHMUBEPCUTET» (TTTY)

Ixoxa MmxeHepHast IKOJIA SAEPHBIX TEXHOJIOTHH
Hamnpasnenue noaroroku 01.04.02 «I[IpukianHas MareMaTnka U ”HOOPMATHKAY
Otnenenne mkonsl (HOLL) sxcniepuMenTanbHOM HU3HKU

MATUCTEPCKASA IUCCEPTALIUA

Tema padoTsl

Kaaccudukanus puHaHCOBBIX BpeMEHHBIX PSII0OB € HCIOJIHL30BAHHEM HEHPOHHBIX ceTeil

VJIK 004.7.032.26:519.246:336

CryneHt
I'pynna [g700] Ioanuch Jara
0BMI91 KypuuxoBa Anekcanapa OnerosHa
Pykosogurens BKP
Jo2KHOCTH [ %(0] Yuenas cTeneHb, Moanucey JaTa
3BaHHUE
JlomeHT IMuakee M.JIL. K. ¢.-M. H.,
JIOLICHT

KOHCYJBbTAHTBI 110 PA3JAEJIAM:
ITo pa3neny «PUHAHCOBBIN MEHEIKMEHT, pecypco3((HEeKTUBHOCTh U PECYpcocOeperkeHUe»

JokHocTh [)5(0] Yu4eHnas creneHb, Moanuch Jlata
3BaHHe
JlotieHT Kucenesa E.C. K. 3. H.,
JOILCHT
ITo pazneny «ConnasibHasi OTBETCTBEHHOCThY
JoKHOCTH [(%(0] Yuenas creneHs, Moanucey JaTa
3BaHHe
JlomeHT AnTonesnua O.A. K. 0. H.,
JOICHT
JOIHYCTUTD K SAIINUTE:
Pykosoauteas OOII ®UO Y4enasi crenens, Hoamucs Jara
3BaHHe
[Ipodeccop Tpudonos A.1O. a. ¢.-M. H.,
npodeccop

Tomck — 2021 1.
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IInanupyemsle pe3yabTaTsl 00ydenus no OOII

Kon PesynbraTel 00ydeHus
IK(Y)-1 Crnioco0eH npoBOANUTh HAYYHBIE UCCIIEOBAHUS U [10JIy4aTh HOBbIE HAyYHBIE U
MPUKIIAJHBIC PE3YJIbTAThl CAMOCTOSITEILHO U B COCTaBE HAYYHOT'O KOJUICKTHBA
[TK(Y)-2 Crnioco0eH npoBOANUTh OUCK U AaHAJIN3 HAYYHOH M HayYHO-TEXHUYECKOU
JUTEPATYPHI 10 TEMATHUKE MTPOBOJIUMBIX HCCIICIOBAHUI
ITK(Y)-3 Crniocoben pazpabaTbiBaTh U aHATU3UPOBATH [TOKA3aTEIN KauecTBa
WH()OPMAIIMOHHBIX CHCTEM, UCTIOJIh3yEMBIX B IIPOU3BOJACTBEHHON JICATEIBHOCTH
K (Y)-4 CrniocoOeH TIaHuPOBaTh HAYYHO-UCCIIEI0BATEIbCKYIO IS TEIBHOCTD,
aHAJM3UPOBATh PUCKH, YIIPABIISATH MPOCKTAMH, YIIPABIATH KOMAHOW POEKTA
ITK(Y)-5 CriocoOeH K penoIaBaHui0 MaTEMAaTUYECKUX JTUCITUTIIMH U HH(POPMATHKHU B
00pa3oBaTeNbHBIX OPTraHU3ANUIX BBICIIETO 00pa30BaHUs
CriocoOeH pOeKTHPOBATh M OPTraHU30BBIBATH YUCOHBIN MPOIIECC 110
[TIK(Y)-6 | oOpa3oBarenbHBIM ITPOrpaMMaM C HCIOJIb30BAaHHEM COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHIA
OIIK(VY)-1 | CnocobeH pemiaTh aKTyajbHbIE 3a/1a4K (PyHAAMEHTAIbHOW U IPUKIIATHON
MaTeMaTHKU
OIIK(Y)-2 | CnocobeH COBEpIICHCTBOBATh U PEATU30BLIBATh HOBBIC MATEMATHICCKHE
METOJIbI PEIICHUS MPUKIIATHBIX 33124
OIIK(Y)-3 | CnocobeH pa3pabaTeiBaTh MaTEMAaTHYECKHUE MOJICITH U ITPOBOJNTH UX aHAIIN3
MIPU PEUICHNH 33134 B 00J1aCTH POQECCHOHATBHON NeSTeIbHOCTH
OIIK(VY)-4 | CnocobeH KOMOMHMPOBATh U aalTUPOBATh CYILECTBYIOIINE HH(DOPMALIMOHHO-
KOMMYHHUKAI[HOHHBIC TEXHOJIOTHUH JIJISl pEIICHUs 3a/1a4 B 001aCTH
npodeccuoHaIbHOM IeATENIbHOCTH ¢ y4eTOM TpeOOBaHUI HHPOPMAIIMOHHOM
6e301MacHOCTH
YK(V)-1 CrniocobeH ocyecTBIATh KPUTHUECKUI aHaIN3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHCTEMHOTO MOJIX0/1a, BEIPA0aThIBATh CTPATETUIO ICHUCTBUMN
YK(V)-2 CrniocobeH ynpaBisiTh IPOEKTOM Ha BCEX dTalax ero )H3HEHHOro LKA
YK(V)-3 Crnioco0eH opraHn30BbIBaTh U PyKOBOJUTH padOTOM KOMaH/Ibl, BbIpaOaThIBas
KOMAaHJIHYIO CTPATETHIO sl TOCTUIKEHUS IOCTABJICHHOM 11EIH
YK(V)-4 Crioco6eH MpUMEHSITh COBPEMEHHBIE KOMMYHUKATUBHBIE TEXHOJIOTHH, B TOM
Yyclie HAa MHOCTPAHHOM (-bIX) sI3bIKe(-aX), I aKaJeMUIeCKOrO U
poECCHOHAIIBHOTO B3aUMOICHCTBUS
YK(Y)-5 Crnoco0eH aHamu3UPOBaTh U YYUTHIBATh Pa3HOOOpasne KyIbTyp B Mpoliecce
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS
YK(V)-6 CrniocobeH ompeaensTh U pealn30BbIBaTh MPUOPUTETHI COOCTBEHHOMN

JIEITEIIEHOCTH B CIIOCOOKEI e¢ COBCPUHICHCTBOBAHUS HA OCHOBC CaAMOOILICHKHU
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MunucTepcTBo 00pa3oBanus M Hayku Poccuiickoit @enepaunu

(enepaibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE

BBICILIET0 00pa30BaHuUs

«HAIIMOHAJIbHBIN UCCJIEJJOBATEJBCKHI
TOMCKHA MOJJUTEXHUYECKA YHUBEPCUTET»

HNmxeHepHas 1IKOJ1a IASPHBIX TEXHOIOTHH

Hanpasnenue noarorosku 01.04.02 «[Ipuknangnas MmareMaTuka 1 ”HOOPMATUKA

Ot1eneHue DKCIIEPUMEHTAILHON DU3UKHU

YTBEPX/IAIO:
PykoBonutens OOII

Tpudonos A.1O.
(Toamucy)  (Jlata) (®.1.0))

3AJIAHHUE
HA BbINOJIHEHNE BbINYCKHOM KBAJIN(QUKAMOHHOM PadoThI
B dopwme:
Maructepckon quccepranuu

Crynenry:

I'pynna ouo

0BMO91 KypnuxoBa Anekcanapa Onerossa
Tema paboThI:

Kaaccudukannsa pMHAHCOBBIX BPEMEHHBIX PSII0OB € HCIOJIb30BAHMEM HEHPOHHBIX ceTeil

VYTBepikeHa MPUKa30M JUPEKTOpa (AaTa, HOMEp) 22.04.2021 Nel12-22c¢
Cpok ciaum CTYIGHTOM BBITIOJIHEHHOUW pabOThI: 31.05.2021
TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1anHbIe K padoTe

(Haumenosane 00bEKMa UCC1e008aHUS UMY
NPOEKMUPOBAHUSA, NPOU3E0OUMETLHOCHIL UTIU
HazgpysKa; pexcum pabomol (Henpepuishbilil,

nepuooudecKull, YuKaudeckui u m. 0.);

Lensr 3akpeiTus komnanuii OAO «MpkyrckOuepro» (IRGZ),
[TAO «l'asmpom» (GAZP), bamk BTBb (VTBR), TCS
Group Holding PLC (TCSG), Yandex (YNDX), I'pymma
«derckuii  mup» (DSKY), Fix Price Group (FIXP),
Ozon Holdings PLC (OZON) ¢ nepuogu4HOCTbIO 15 MUHYT 3a
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MapT — amnpenb 2021 roga. MICTOYHMKOM AaHHBIX SIBISETCS
uH(pOpMaMOHHBIH opTan Finam.ru.

IMepeyeHb MoAJIEKAIINX
HCCIIeI0BAHMIO,
NMPOEKTHPOBAHUIO U

pa3padoTKe BONPOCOB

(ananumuyeckuti 0630p No AUMEPaAMypHbIM
UCMOYHUKAM C YEblOo 8bIACHEHUS. 00 CIUICEHUI
MUPOBOU HAYKU MEXHUKU 8 PACCMAMPUBACMOT
obnacmu; NOCMAaHo8KA 3a0adu UCCIe008AHUS,
cooepoicanue npoyedypuvl UCCre008aHUS,

NpoeKmupo8anusl, KOHCMpyupoearus, 3aKiro4erue

1.
2.

AHanuTrdeckuii 0030p 1o JIUTEPaTyPHBIM HCTOYHHUKAM;
[Tox6op onTuManbHOrO 00BEMa 00yUaroIieil BHIOOPKH;
BrpiOOp apXWTeKTYpel W IApaMeTpPOB  HCIOJIb3YeMOMH
HEUPOHHOM CETH;

IToctpoenue nByx3HauHou kimaccudukanuu (Poct/Cnan),
UCIIOJIb3Ysl HEUPOHHBIE CETH PA3IIMYHON CTPYKTYPBHI,
[TocTpoenue TPEX3HAYHOM KJIacCHU(pUKAUH
(Poct/Cnan/HeliTpanbHo), HCHONB3yd HEHPOHHBIE CETH
Pa3ITUYHON CTPYKTYPBI;

CpaBHHUTENBHBIM aHANU3 pE3yJabTATOB, MOJYYCHHBIX C
IOMOIIBIO HEpOceTed, BBIOOP ONTHMAIBHBIX MOJENEH,
KOTOpBIE ~ MOTYT  HCIONB30BaTbCsi  UIL  JBYX- W

1o pagome). TpeXxpaKTOpHOH KiaccupUKaMu (UHAHCOBBIX BPEMEHHBIX
pAIOB.
Ilepeyennb rpadguueckoro | I'paduku BpeMEHHBIX PSAIOB ISl aKIIUHA KOMITAaHHUH.
MaTepuaJja

(C MOYHbIM yKasanuem 00s3amenbHbIX

uepmeiceli)

KOHchIbTaHTbI 1o pasaejaam BBIHyCKHOﬁ KBaJ’[I/I(l)I/IKaIII/IOHHOﬁ paﬁoTbI

Pazngen

Koncyabtanr

OUHAHCOBBII MEHEKMEHT, pecypcodPPEeKTUBHOCTb U pecypcocOepexeHme

Kucenesa E.C.

ConmanpHasg OTBETCTBEHHOCTD

Anrtouesny O.A.

Pazgen na HHOCTPAHHOM S3BbIKC

Cunopenko T.B.

JlaTa BbIIa4M 3aJaHNMS HA BHINMOJHEHUE BLIMYCKHON KBaJIU (PUKANMOHHOI 01.03.2020
pa6oThI N0 JIMHEHHOMY rpauKy
3aaHue BbIIAJ PYKOBOAUTEJb:
JoKHOCTH (1% (0] Yuenas cTenensn, 3BaHne Moanucey JaTa
JlomeHT IIunkees M.JL. K.(p.-M.H., JOLIEHT
3ajaHue NPUHAJ K MCIIOJTHEHUIO CTYIeHT:
I'pynna ®UO Hoamucs Jara
0BM91 KypuuxoBa Anekcanapa OnerosHa
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3AJJAHUE JUIS1 PA3JEJIA
«COOUAJBHAA OTBETCTBEHHOCTDb»
Crygnenry:
'pynna DPUO
0BMO91 Kypnukosa Anekcanapa OnerosHa
Ixoaa S aepHbIX TEXHOJIOTHil Otaenenue (HOLL) JyieMeHTAPHON (PU3UKHU
Yposenn 00pazoBanust MarI/ICTpaTypa Hanpagienne/cnenuanbHOCTh HpI/IKJIa,HHaSI
MaTr€MaTuKa u
uHpOpMaTHKa

Tema BKP:

AHaJIN3 00JbIINX JAHHBIX

I/ICXOHHbIe HAaHHBbIC K pa3aejay «COI[I/Ia.T[I)Haﬂ OTBETCTBEHHOCTb»:

1. XapakTeprcTika 00beKTa HCClIe10BaHus (BEIIECTBO,
MaTepua, mpudop, aJropuTM, METOINKa, paboyasi 30Ha) U
001acTH ero NpUMeHEeHHS

OOBEKT HUCCIIEIOBaHUS — HEHPOCETEBbIE MOJIEIH, KOTOpbIE
HCTONB3YIOTCSI  OpH  KiacCHUKauuu  (DHHAHCOBBIX
BPEMEHHBIX PSI0B.

Pabora mpooxmiiace B 10 xopmyce 427a ayauTopuu C
HCIIOb30BAHHE KOMITBIOTEPA.

Pabouast 30Ha: croi, cry, [TK.

[TepeyeHb BOMPOCOB, MOUISKAIIMX HCCISTIOBAHHIO, TPOCKTUPOBAHHIO U Pa3pabOTKe:

1. IIpaBoBbIe H OPraHU3aLHOHHbIE BONPOCHI
obecneyeHus 6€30MACHOCTH:

ClIeLMaJIbHbIE (xapaxTepHbIe pu
JKCITyaTalluu  O0BEKTa  HCCIIEeIOBaHMS,
NPOEKTHPYEMOH paboueil 30HBI) MpaBOBbIC
HOPMBI TPYAOBOI'O 3aKOHO/IATENBCTBA;
OpraHU3allMOHHbIE  MEPOIPHUSATHS
KOMITOHOBKE paboyeii 30HBI.

pu

- TI'OCT 12.1.013-78 «Cucrema CTaHJAPTOB
6esomacioctn  1pyma  (CCBT).  Crpowurenscrso.
Dnekrpobe3onacHocTh. O0IMe TpeOOBaHU»

- TI'OCT 12.2.032-78 «Cucrema CTaH/IapTOB
6ezomacuoct  1pyna (CCBT). PabGouee wmecrto mnpu
BEINIOJIHEHHH paboT cupi. OOmue >proHoMuuecKue

TpeGOBaHMSD)
— CanlluH 2.2.2/2.4.1.1340-03 «'urueHnUeckne
TpeGoBaHMs K NePCOHAIBHBIM 3JIEKTPOHHO-

BBIYHCIIUTENIBHBIM MAIIHHAM M OPTaHU3aIMH PaboThD»

— CanlluH 2.2.4.548-96 «['uruennyeckue TpeOOBaHUS K
MUKPOKJIIMATY TPOU3BOACTBCHHBIX OMEIICHUD)

— CanlluH 2.2.1/2.1.1.1278-03 «["urueHnyueckue
TpeOOBaHHsA K €CTECTBEHHOMY, MCKYCCTBEHHOMY M
COBMEIICHHOMY OCBEIIECHHIO JKIJIBIX M OOIIECTBEHHBIX
3TaHUI»

— CanlluH 2.2.4/2.1.8.10-32-2002 «Illym Ha paboumx
MECTax, B IOMEIICHHSIX KUJIbIX, OOIICCTBEHHBIX 31aHHI 1
Ha TEPPUTOPUH >KUJIOH 3aCTPOIKID

— CanlluH 2.2.4.1191-03 «DneKTpOMarHUTHBIE MOJS B
[POM3BOJICTBEHHBIX YCIOBHAX»

2. Ilpou3sBoacTBeHHAs] 6€30MACHOCTb:

2.1. Ananu3 BBISIBICHHBIX BPEIHBIX U OMACHBIX (DaKTOPOB
2.2. O6ocHOBaHKE MEPONPUSATHI TI0 CHUKEHHUIO
BO3JICHICTBHSA

— HepBHo-ncuxuyeckue MHeperpysKy,
HaIpsDKEHHOCTBIO TPYIOBOTO Ipoliecca

— OTkJI0OHEeHHE NTOKa3aTeneil MEKpOKINMATa

— OtcyrcTBHE WK HEAOCTATOK  HEO0OXOIMMOI0
€CTECTBEHHOTO/MCKYCCTBEHHOTO OCBELIeHUs1 padoueit
30HBI

— TloBbimeHHas
paboueii 30HbI

— IloBbInICHHBII YPOBEHB 3JEKTPOMATHUTHBIX U3ITYUeHUH
1 NOHU3UPYIOIIHUX M3IIy4eHHH B paboueii 30He

CBA3aHHBIC C

3aITbIJICHHOCTH n 3ara3soBaHHOCTb

3. Dkogornyeckas 0e30MacCHOCTE:

3arpsi3HeHHE TUTOC(Hepbl TOOOYHBEIMH OTXOAMH TPYIOBOH
JESATENBHOCTH

4. be3onmacHOCTh B Ype3BbIYAHHBIX CHTyallsIX:

Hawu6onee tunuunas YC — moxap

| JlaTa BbIIA4H 3aiaHMsA NJIA pa3jielia 1Mo JHHEHHOMY rpauKy
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3ananue BbIIaJ KOHCYJIbTAHT:

J0KHOCTH (1% (0] Yuenas crenenn, Moanucey Jara

3BaHHe

JlouieHT Anrtonesuy Osbra Kangnnar
AJexceeBHa OHMOJIOTHYECKHUX
HayK
3ananne MNPHHAJ K HCIIOJTHEHUIO CTYACHT:

I'pynna DPUO Hoanuch Harta

0BM91 KypuukoBa Anekcanapa OneropHa
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3AZJAHME JJIS1 PA3AEJIA
«®AHAHCOBBI MEHEJI)KMEHT, PECYPCO3®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE)
CryneHnry:
I'pynna DPUO
0BMOI1 Kypnukooii Anekcannpe Oserosue

Ixoga SlaepHBIX TEXHOJIOTHii Otnenenue (HOILL) JieMeHTAPHOH (PU3NKH

YpoBenb 00pa3oBaHus Marucrparypa HanpasJjieHue/cnenuajbHOCTb 01.04.02 ITpuknagHas
MaTeMaTHKa U
nHpOpMaTHKa

Hcxonnble nanHble K pazaeny «@HHAHCOBBII MeHEKMEHT, pecypco3d(peKTHBHOCTEL U pecypcocOepeskeHHne»

(HH): Cmoumocms MamepuaibHbIX pecypcog Oonpeoeisiiacy 6

coomeemcmauu ¢ polHouHbIMU yenamu 2. Tomcka.
Tapughuvie cmasku ucnonnumeneii onpeoeneHvbi WMamHsim
pacnucanuem HU TITY.

1. cmounocme pecypcog  HAyuHo20 — UCCIeO008aAHUS
MAMEPUATLHO-MEXHUYECKUX, — DHEP2eMUYecKUX,  QUHAHCOBLIX,
UHPOPMAYUOHHDBIX U YETOBEUECKUX

2 Kosgppuyuenmor ons pacuema 3apabommuoii niamol
. Hopmul u Hopmamuswsl pacxodo8anusi pecypcos

3 Omuucnenus 6o eHeboxcemuvie Gponovt (30,2%);
. Hcnonvsyemas cucmema HAnoO200010%4CEHUs, CMAGKU  HATO208,

omuyucierull, OUCKOHMUPOBAHUSL U KPeOUMOBAHUSsL

l'[epequb BOIIPOCOB, MOMJICKAINUX UCCIICAOBAHUIO, IPDOCEKTUPOBAHUIO pa3pa60TRe:

1. Oyenxa xommepueckozo u unnosayuonnozo nomenyuara HTH 1. [lomenyuanvhuie nompebumenu pe3yiemamos
UCCIe008aHusl;
2. SWOT — ananus;

3. AHanu3 KOHKYpEeHMHbIX MEXHUYECKUX peudeHutl

2. Paspabomxa ycmaea Hay4HO-mMexHU4ecko2o npoexma 1. llocmarnosxa yenu, 0dcuoaemvix pesyrbmamos npoexma,
2. Onpeoenenue GHYMPEHHUX u BHEUHUX

3aUHMEPECOBAHHBIX CIOPOH NPOEKMA,
3. Onpedenenue ozpanuyenull/0onyueHuil npoekmad.

3. Inanuposanue npoyecca ynpaenenuss HTU: cmpyxmypa u epagpux | 1.Onpedenenue cmpykmypsl u mpyooeMKoCmu 661n0IHeHUs

npoeederusl, 6100cem, PUCKU U OP2AHUAYUS 3AKYNOK pabom;
2. Bioooicem nayuno - mexuuueckozo ucciedoganusi (HTH);

3. Peecmp puckos npoexma.

4. Onpedenenue pecypcuoii (pecypcocbepezaioweri), @unancosoi, | 1.Onpedenenue unmezpanviozo unancoeo2o noxazamens
61000Cemoll, CoyuanvHoll U IKOHOMUueckoti dgexmuenocmu| — paspabomxi;

ucenedo8anus 2.0npeoenenue UHmMe2parbHO20 noxazameins
pecypcoaggpexmugnocmu pazpabomiu,
3.0Onpeodenenue UHMEZPAILHOO nokasamens
a¢hpexmusnocmu

Ilepeuens rpaduueckoro MaTepuala (¢ MOYHbIM YKA3AHUEM 00S3ANENbHBIX Yepmedicell):

Oyenka KOHKYpeHmOoCnoCOOHOCIU MEeXHUYeCKUX peueHutl
Mampuya SWOT

Oyenxa 20mogHOCMU NPOEKMA K KOMMEPYUU
3aunmepecogantvlie cmopoHbl

Llenu u pesyriomam npoexma

Pabouas epynna npoexma

Ozpanuuenust / donyuenusi npoexma

Bpemennvie nokazamenu ocywecmeienuss KOMnieKca pabom

©CoNoouR~LNE

Kanenoapuwiii nnan-epagux evinonnenus pabom (Ouazpamma I panmma)
10. Pacuem 6100scema uccredosanus

11. Peecmp puckos

| JlaTa BlIauM 3aiaHus JJIsl pa3jesia 1o JMHeiiHOMY rpauKy

3aganue BbIAAJ KOHCYJIbTAHT:

JloKHOCTD [2%(0] Y4eHasi cTeneHb, 3BaHNe Hoanucek JlaTa
Homent OI'CH IIBUIT | Kucenesa E.C. K. D. H.
3ana}me NPHUHSAJI K UCIIOJTHCHHUIO CTYACHT:
I'pynna ®UO Ioanucy Jara
0BMO1 Kypuukopa Anekcanapa OneroBHa
7
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Pedepar

[TosicuutenpHas 3aMucKa K Hay4YHO-HCCIEA0BATEIBCKON paboTe BBHINMOJIHEHA
Ha 251 cTpaHMIe MAITMHOMKUCHOTO TEKCTA, COASPKUT 69 Tabnuiibl, 8 pUCYHKOB, 24
MCTOYHHUKOB U 18 NpUiioxxeHuil.

KioueBbie caoBa: HelipoHHass ceTb, MHOTOCJIOWHBIM MEPCENTPOH,
(brHaHCOBbIE BpEMEHHBIE PS/IbI, KIIaCCU(PUKALIUS BPEMEHHBIX PSJIOB.

OO0beKT uccae0BAHMSA: HEHPOCETEBBIE MOJEIH, KOTOPBIE HUCIOIb3YIOTCA
npu ki1accupuKauy GUHAHCOBBIX BPEMEHHBIX PSIOB.

Hear padoTbl — WHCCIEIOBAaHUE BO3MOXXHOCTH KJIAacCU(PUKALIMU I1IEH
3aKpBITUS aKIMM KOMIIAHMHM pa3HbIX oOTpacierd PoOCCHHCKONM 5SKOHOMHUKH C
WCIIOJIb30BaHUEM HEUPOHHBIX CETEH.

Pazpabotan moaxon k mpoOiieMe KiacCU(PUKAIMM BPEMEHHBIX PsJIOB, B
OCHOBE KOTOpPOro JiekaT HeWpoceTeBble MeToabl. OHM  OTIIMYAKOTCS CBOEU
CIIOCOOHOCTBIO YCTaHABIWBATh HEIMHEWHBIE CBS3M MEXIY OyIyliuMHU W
(akTUYEeCKUMHU 3HAYEHUSMH M XOpoIlell MaciTadupyeMocThio. Mcnonb3ys
MHOTOCJIOMHBIN nepcenTpoH U anroput™m ooydenus BFGS, B cpene STATISTICA
10.0 ObuIM OCTPOEHBI HEMPOHHBIE CETH, MO3BOJIAIOIINE MOTYYUTh KPAaTKOCPOUHbIE
MPOTHO3bI KOTHUPOBOK IIEHHBIX Oymar Ha (OHIOBOM pBIHKE JUIsl 3aqadd U
KJ1accu(ukanuu.

CreneHb BHeJAPEHMsI: CPEIHSA; PE3yNbTaThl JAHHOW pabOThI MOTYT OBIThH
WCITIOJI30BAHbI I KiacCU(pUKAIMU (UHAHCOBBIX BPEMEHHBIX PSAJIOB METOJaMU
nByx@akropaoi kinaccudukanuu (Poct/Cnan) u tpexdakTopHOi Kilaccupukanuu
(Poct/Cnan/HeiitpanbsHo).

O6saact npumMeHeHMsi: (OHIOBBIM PBHIHOK: WHBECTOPHI, BIAJCIOIIHEC
aKkuusMH; OaHKW; OaHKOBCKME OpraHu3anuu. Takxe JaHHBIMH HMCCIEIOBAaHUSIMU
MOTYT BOCHOJI30BaThCsI TOCYAApPCTBEHHBIC YUPEKIICHHS, MHTEPHET-PECYPChl U

APYTHUC CBA3aHHBIC C (bHHaHCOBBIMI/I HMHBCCTULUAMU OPraHHU3allNH.
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BBenenne

B ycnoBusiXx COBpEMEHHOM OJKOHOMHYECKOW CHUTyalud M  PE3KOro
HapalMBaHUsl TEMIIOB Pa3BUTHs HAYKH M TEXHUKHU JUIA MOJTYYEHHs] IPUOBLIN BCE
OOJIbIIE CTAHOBATCS AKTYAJIbHBIMU BOIPOCHI TUIAHUPOBAHUS M IPUHATHUS PEILICHUIM
Ha OCHOBE KJIACCU(HKAIINU U IPOTHO3UPOBaHHUS. [6]

J1o HeTaBHUX MTOP OCHOBHBIMU METOIAMHU KJIACCU(PUKALIMU BPEMEHHBIX PSAI0B
OCTABAJIUCh CTAaTUCTUYECKHME METOAbl. OJHAKO CBSI3aHHBIE C 3THMH METOJAMHU
MaTE€MaTU4YeCKHEe MOJEIM HE BCErJa JIMHEWHBI, W IO03TOMY OHH HE MOTYT
IIPOTHO3UPOBATh CIIOKHBIE SIBJICHUS W NPOLECCHI, B KOTOPBIX MOJEIb JaHHBIX
MOXET OBITh HENMHEWHOH. B 3THX ciy4yasx M NPUXOJUT HA MOMOIIb armapar
HEUPOHHBIX CETEH.

AKTyaJIbBHOCTb ~ JAUCCEPTALMOHHOIO  HCCIENOBAHUSA  3aKIIOYAETCS B
UCIIOJIb30BaHUU HEHPOHHBIX CETEH NS pelieHus: TpyAHO(OopManu3yeMon 3a1auu
KJacCU(pUKauuu (PUHAHCOBBIX BPEMEHHBIX PSAJIOB, a TAK)KE BAXKHOCTBIO MOJTyUEHUS
KAUECTBEHHBIX IMPOTHO30B OCHOBHBIX (PMHAHCOBBIX MHJIMKATOPOB B YCIOBUSX
PBIHOYHOM SKOHOMUKH.

B npanHoi paboTe mis pemieHus 3aAadd Kiaccupukanuu (UHAHCOBBIX
BPEMEHHBIX PAIOB PACCMOTPEHBI HEUPOCETEBBIE METO/BI, KOTOPBIE OTIIMYAKOTCS OT
JIPYTUX MOJIeNiel CBOEH CIIOCOOHOCThIO YCTAaHABIUBATh HEJIMHEWHBIC CBSI3U MEXKITY
OyaylIMMHU U (PAKTUYECKUMHU 3HAYCHHUSIMU M XOpOUIEH MacIITabupyeMOCThIO.

[enb paboOThI — Hcce10BaHNE BO3MOKHOCTH KJIaCCU(UKALIMY LIEH 3aKPBITUS
aKIM{ KOMITAHUM pa3HbIX oTpacierd POCCHHUCKONW 3KOHOMUKHM C MCIIOJIb30BAHUEM
HEUPOHHBIX CETEH.

OOBeKT uccieoBaHus: HEHPOCETEBbIE MOJIEIH, KOTOPbIE UCTIOIB3YIOTCS TPH
Kjaccudukanuy (MHAHCOBBIX BPEMEHHBIX PSI/IOB.

JUis AOCTMKEHMSI MOCTABJIEHHOM LENH HEOOXOIUMO PEIIUTh CIEAYIOLIne
3a/1a4N:

1. IIpoaHanu3oBaTh CYIIECTBYIOIIME HEHPOCETEBBIE METOJbI, HCIOJb3yEeMbIe

U1 Kiaccu(ukanuy (PMHAHCOBBIX BPEMEHHBIX PSJIOB;

2. BriOpaTh onTuMalibHbIE HEHPOHHBIE CETH JIJISl Pa3IMYHbIX KOMIIaHUM;
12
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3. IMoctpoutrs  kmaccuukamuio  1EH  3aKpBITUS  aKOWKA  KOMITAHUU
nByxpaktopor  kinaccuukamuu  (Poct/Cnag) u  TpexdakTropHOit
kinaccuduxanuu (Poct/Cnan/HelitpanbHo), MCHONB3Yys HEWPOHHBIE CETU
Pa3IMYHON CTPYKTYPBHI;
4. Ha ocHOBaHMM TIOCTPOCHHBIX KJaccu(ukanuii caenaTtb BBIBOJI O
BO3MOXKHOCTH  TNPUMEHEHHsSI  HEUPOHHBIX CEeTell  paccMaTpuBaeMoi
aApXUTEKTYPHI U1 KiacCupuKauy (PUHAHCOBBIX BPEMEHHBIX PSJIOB.
[lepuon uccnenoBanus: 1eHsl 3akpbiTUst Komnanuit OAO «pkyTckDHeproy,
ITAO «I"asnpom», bauk BTB, TCS Group Holding PLC, Yandex, I'pymnma «/lerckmii
mup», Fix Price Group, Ozon Holdings PLC ¢ nepuogunanocTsio 15 MUHYT 32 MapT
— anpeisb 2021 rona.

HcrouHnkoM AaHHBIX sBIseTcs MHPOpMauumoHHbIM nopTtan Finam.ru. Jlns
IPOBEJCHUS PAacueTOB U MOCTPOEHUS HEWPOCETEBbIX MOJENel ObLT MCIOJIb30BaH
nporpammubiii laker STATISTICA (ST), nporpammusiii moayas — ST Neural

Networks.
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1. Teoperuyeckasi 4YacTh

1.1. TlonsiTHe BPEMEHHOIO PSi/ia U €ro Kiaccupukanus

Ecnu nanHble XxapakTepu3yrT KaKoM-TO 0OBEKT 3a Psiji MOCIEA0BATEIbHbBIX
3HAYCHUH, XapaKTEPU3YIOIINX U3MEHEHUE MMOKa3aTelisi BO BPDEMEHHU, TO 3TU JIAaHHbIC
BPEMEHHOUN paAl. BpeMeHHO#l psl — 3TO COBOKYIMHOCTh 3HAYEHUH KaKOro-imdo
1oKa3aTess 3a HECKOJIBKO MOCIIeI0BATeIbHBIX MOMEHTOB (TIepHOI0B) BpeMeHH. [1]
Oco0eHHOCTH YPOBHEH M3 KOTOPBIX COCTOSIT BPEMEHHBIC PsIbl (POPMUPYIOTCS IO
BO3JIeCTBHEM OOJIBIIOTO Yucia (akTopoB. DTH (HaKTOPhI pa30UBAIOTCS HA TPYIIIIbI:

1) paxTopsl, popMupyroOIIME TEHACHIHIO PSIA;

2) daxTopsl, popMUPYIOIINE [IUKINYECKUE KOIEOaHUs pAa;

3) ciayuaiinbie (aKTOPBHI.

3aBUCUMOCTh YPOBHEU psiia OT BPEMEHU MOKET ObITh pa3Hasi MPU Pa3HbIX
COUETAHUAX ITUX (DAKTOPOB:

1) Ecnu HekoTopbie JaHHBIE paCCMAaTPUBATh HE B COBOKYITHOCTH C IPYTUMH,
OHHM MOTYT IMMOKa3bIBaTh JIPYTYIO TEHJCHIIMIO U OKa3bIBAaTh Pa3HOE BO3JICUCTBUE HA
HCCJIEYEMBIN MMOKA3aTEb.

2) lluknuueckue KojaeOaHUs MOTYT OBITh XapaKTEepPHBbI ISl U3y4aeMOTro
nokasarteins. Hanpumep, 17151 5KOHOMUYECKUX BPEMEHHBIX PSIIOB TaKue KoJieOaHus
HOCSIT CE30HHBINM XapaKTep U UX MOKHO KOPPEKTHO PACIO3HAThH TOJIBKO B OOJIBIIIOM
KOJIMYECTBE TAHHBIX 3a JIUTEIILHOE BpEMS.

3) YV BpeMeHHOTO psiia MOXKET HE OBbITh TEHJICHIMM WM IMKJIOB, a
CIICAYIONIMI YpOBEHb 0aTh PaBHBIM CyMME CPEIHEro YpOBHS psjia U CIIydalHOU
COCTaBJISIOLIEH.

DTO Teopus, a B pEAIbHOCTH JTAHHBIE PEIKO MOKHO MOJTHOCTHIO TPUYUCITUTh
K OJTHOM U3 BBIIIENIEPEUNCIEHHBIX MojieNiel. Yallle, oHU cojiepKaT B cede cpa3y Bce
TPU KOMIIOHEHTHI.

I'maBHOM 3amadert ucCCIENOBaHUS BPEMEHHOIO psifa SABJISETCS MPUAAHUE
YUCJIOBOTO  BBIpQKEHUS  KOMIIOHEHTaM. OJTO OyAeT HeoOXOoauMo s
KJaccu(uKayy U IpOrHO3UPOBAHKS Oy TIyIIMX 3HAYCHUN BPEMEHHOTO Psa U NS

JOPYTHX UCCIeA0BaHUN Haa HUM. [3]
14
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Lenbto knaccuukay BPEMEHHOTO psAJia SABJISAETCSA MO UCXOAHBIM JaHHBIM
npecKka3aTh Oyayliue 3HaUYeHUs] XapaKTePUCTUK JaHHOTo 00bekTa. CyliecTBYIOT
HECKOJIbKO METOOB KJIacCU(UKAIIMU BPEMEHHBIX psiioB. Bce uX MOXKHO MOAEIUTh
Ha JBe OOJIBIIME TPYNIBI: JIOKAIBHBIE W TJIOOATBHBIC MO OOJACTH OMPEICICHUS
napamMeTpoB amnmpokcumupymome QyHkiuu. BoT HekoTopble Moaenu s
KiIaccu(UKauy BpeMeHHOTo psifa [2]:

® PErpecCUOHHBIE MOJEIIN;

® ABTOPETrPECCUOHHBIE MOJECIIH;

® MOJEIIH 3KCIIOHEHIIMAIIBHOTO CIJIaKUBAHMSI,

® HEHPOCETEBBIE MOJCIIN;

e MoOJIenu Ha 0a3e kiaccuukanmoHHo-perpeccuoHHbIX aepeBbeB (CART);

® JUCKpeTHOe npeodpa3oBaHue Dypne.

B nanHOil paboTe MCHOJB3YIOTCS MOJEIM KiIacCU(pUKAIMK C MOMOIIBIO
HEUPOHHBIX CETEH.

1.2. TlousaTHe HelipOHHON ceTH U ee 0COOEHHOCTH

[IprurHa Havaa UCCIEA0BAHUS UCKYCCTBEHHOM HEUPOHHOU CETH CBS3aHBI C
TE€M, 4TO pabdoTa YEJIOBEUECKOr0 MO3ra KapAWMHAJIBHO OTIMYAaeTCsl OT pabOThI
uudpoBoro KommpoTepa. MO3r — 93TO OYE€Hb CJIOXKHBIA, HEITUHEUHBINH,
napajuiebHbIA KOMITBIOTEP. OH OPraHU30BBIBAET CBOM CTPYKTYPHBIE KOMIIOHEHTHI,
Ha3bIBAEMbIEC HEPOHAMU, TaK, YTO OHU BBIMOJIHAIOT KOHKPETHBIE 3a/1a4u (TaKhe KaK
pacro3HaBaHHe O0pa30oB, BOCIHPHUITHE, KOHTPOJb IBMXKEHHMS) BO MHOIO pa3
ObIcTpee, 4YeM caMmble MOIIHBbIE KOMITBIOTEpPBL. [5] Mo3r uMeeT CTpYKTypy,
MO3BOJISIONIYI0 CTPOUTh COOCTBEHHbIE TIpaBWja HAa OCHOBE oOmbITa. OmnbIT
HAKaIINBAETCS C TECYEHUEM BPEMEHU.

[InacTUYHOCTh HEpPBHOM CHUCTEMbl IMO3BOJSIET AJaNTUPOBATh €€ K
OKpYy’Karomien cpefe. AHaJOTMYHO B HEMPOHHBIX CETAX MPOU3BOJIUTCS HACTPOUKA
WCKYCCTBEHHBIX HEHPOHOB U (popMUpYyeTCS CTPYKTypa HEUpOHHOU cet. Takum
o0pa3oM, HEHWpOHHAsl CETh MPEJCTaBISET COOOW MalIMHY, KOTOpas MOAEIUPYET
cnoco® o0pabOTKM MO3roM KOHKpeTHOM 3amaun. OOBIUHO 3Ta CETh PEeaTUu3yeTcs ¢

IMOMOIIBIO BJICKTPOHHBIX KOMIIOHCHTOB WJIKM MOJACIUPYCTCA HpOFpaMMOfI.
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JIns  JOCTMXKEHMST BBICOKOM MPOU3BOJMTEIBHOCTH, HEUPOHHBIE CETHU
UCITOJIB3YIOT MACCHB B3aWMOCBSI3aHHBIX 3JIEMEHTOB, HA3bIBAIOIIUXCS HEHPOHAMHU.
Takum o00pa3oMm, BO3MOXXHO CJEAYIOIIEE OMNpenesiecHne HEHPOHHOM CeTH,
BBICTYIIAIOIIEN B POJM aJAllTUBHOM MAIlMHBI: HEUPOHHAS CE€Thb — 3TO MACCHUBHBIN
pacrpeeNeHHbI  MapaJJIEAbHbI  MPOLECCOP, COCTOAIIMM U3 3JIEMEHTApPHBIX
oOpabaThIBalONIUX OJIOKOB CO CIIOCOOHOCTBIO XpaHEHHUS JIaHHBIX U 00pPabOTKH UX
JUTSL IOCTIEAYIOIIETO UCTIOIb30BaHMS.

HckycCcTBEHHBIE HEWPOHHBIE CETH UCIOIB3YIOTCS I aAlpPOKCHUMAlUU
GyHKUMNA, KilaccupUKaMM W pacno3HaBaHHUs oO0Opa3oB, MPOTHO3WPOBAHUS,
WICHTU(UKAINH, OIICHUBAHUS U aCCOIIMATUBHOTO yIpaBiieHus!. [4]

OCHOBHBIMHM PJIEMEHTAMU HeﬁpOHHOfI CCTHU ABJIAIOTCA HGﬁpOHBI.

x_mf’* Z NET

..—-"’""’.-

F ouT

0

Pucynoxk 1. Heiipon
Heipon cocToUT K3 B3BELIEHHOTO CyMMAaTOpa W HEJIMHEHMHOIO 3JIEMEHTA.
DYHKIIMOHUPOBAHUE HEHPOHA onpenenseTcs: GopMyiaMu:
NET = ),;w;x;
(1)
OUT = F (NET — 6)
2)
I/I€ X; — BXOJAHBIE CUTHAJIbI, COBOKYITHOCTh BCEX BXOJIHBIX CUTHAJIOB HEMpPOHA
o0pasyeT BEeKTOp X;
W; — BecOBbIe KOI(DPHUIMEHTHI, COBOKYITHOCTh BECOBBIX KOI(PDHUIIMESHTOB
o0pasyeT BEKTOp BECOB W;
NET — B3BellleHHasd CyMMa BXOJIHBIX CUTHAJIOB, 3HaueHue NET nepenaercs
Ha HEJIMHCHHBIN DJIEMEHT;
6 — OpOroOBBIN YPOBEHb JAHHOTO HEHPOHA;

F — nenuneiinasa QyHKUus, Ha3piBaeMast PyHKIMENH aKTUBALIMU.
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HelipoH nMeeT HECKOJIBKO BXOJHBIX CUTHAJIOB X M OJUH BBIXOJHOW CHTHAI
OUT. IlapameTrpaMu HEWpOHA, ONPEACISAIOIIUMHU €r0 padboTy, SBISAIOTCA: BEKTOP
BECOB W, IIOPOTOBBIN YpOBEHb O U BUA (PYHKIMU aKTUBaLUU F.

Bce akTuBanuoHHBIE (YHKIMH JOJDKHBI O0JagaTh JBYMS BaKHBIMHU
CBOVCTBAMMU.

1) HemuneitHocth. B cioyyae JMHEWHOCTHM aKTUBAUMOHHOW (yHKUIUU
MOCJIEOBATENBHOE PACIPOCTPAHEHUE CUTHANIA IO CETH O3HA4YaeT JHIIb €ro
MacmtabupoBanue. [2] bmaromapss HeNMWHEWHBIM AaKTUBAIIMOHHBIM (YHKIUSIM
MOKHO TI0JIy4aTh BCE 0O0Jiee CI0XHYI0 (DYHKIMOHAIBHYIO 3aBHCUMOCTb IO MEpe
IIPOXO’KJICHUSI CUTHAJIA Yepe3 KAKbIi HEUPOH.

2) OrpanuueHHas 00JacTh JAONYCTUMBIX 3HAUEHUH MpPU HEOTPaHUYEHHOMH
oOnacTu ompezaeneHus. BennunHa BBIXOJHOIO CHUTHAaNIa BCErjJa OCTAaeTcs B
3aJIaHHBIX MpeJenax, He 3aBUCHMO OT TOT0, KaKO€ KOJIMYECTBO MPECUHANTUYECKUX
HEHPOHOB CYMMHPYETCS 110 MEPE MPOXOKAECHUS CUTHANA N0 CeTH. B cBA3M ¢ 3TUM
HET OrpaHWYEHUs] HA KOJMYECTBO CBS3€M MEXIy HEUPOHAMHU — OHO MOXXET ObITh
CKOJIb yrOAHO OobmuM. [5]

1.3. OOy4eHne MHOTOCJIOIfHOTO MepPIEeNTPOHA

MHOrocionHbli NEPUENTPOH - HEUPOHHAsl CETh C NPSAMOW Mepeayen
curHasnia, JuHeWHbIMU PSP-QyHkumsMu u  (Kak 1OpaBWIO) HEITUHEHHBIMHU
(GYHKUMSIMU aKTUBALIMH.

Mp1 cMOXeM JTydilie TOHSTh, KaK YCTPOCH U KaK 00y4aeTcsi MHOTOCIOMHBIN
nepcentpoH (MLP), eciu BbisicHUM, Kakve (YHKIIMA OH CIIOCOOEH MOJAEIUPOBATh.
BcnoMHHM, 4TO YpPOBHEM aKTHBALIMU 3JIEMEHTA HAa3bIBAETCS B3BELIEHHASI CYMMa €TI0
BXOJIOB C J00aBJICHHBIM K HEW MOPOTOBBIM 3HaYeHHEM. TakuM o0pa3oM, ypOBEHb
aKTHUBAIIMM TPEACTABISET COOOM MPOCTYIO JMHEWHYI0 (YHKIMIO BXOJOB. JTa
aKTUBAIIHS 3aT€M ITPeoOpa3yeTcs ¢ MOMOIIBI0 CHTMOUIHOM (MMEIOIIel S-00pa3Hyo
dopmy) kpuBoii. [7]

KomOuHanust nuHeiHON (yHKUIMHA HECKOJbKUX MEPEMEHHBIX U CKaJSPHOU
CUTMOMJHON (YHKIMHM MPHUBOJUT K XapakTEepHOMY Mpoduiato "CUrMOHMIHOTO

CKJIOHA", KOTOPBHIH BBIJACT DJIEMEHT MEPBOro IMpomexyTouHoro cios MLP (na
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PUCYHKE 2 COOTBETCTBYIOIIAsl MOBEPXHOCTh M300pakeHa B BUAEC (PYHKIIMH JBYX
BXOJIHBIX [EPEMEHHBIX. OJEMEHT C OOJIBIIMM YHCIOM BXOJOB BBIJAET
MHOTOMEPHBIM aHaJIOr TakoW MOBEpXHOCTH). [Ipu M3MeHEeHHH BECOB U TOPOTOB
MEHSETCS M MOBEPXHOCTh OTKJIMKA. [IpH 3TOM MOXKET MEHSATBhCS Kak OpUEHTAIUs
BCEl TMOBEPXHOCTH, TAaK W KpPYyTU3HA CKJIOHA. DOJbIIMM 3HAYEHUSAM BECOB
COOTBETCTBYET OoJiee KpyToi ckioH. Tak, HampuMep, €Ciii YBEJIUYUTh BCE Beca B

7IBa pa3a, TO OPUEHTALlUs HE U3MEHUTCS, a HAaKJIOH OyJeT 0oJiee KpyThIM.

oz

in L
.

o e Iy
T 4 "—l-\.-.._l_\_._\_l ]
x* e J

I _'hil

Pucynok 2.
B MHorocnoiiHON cetn mo100HbIe HYHKIIUNA OTKJIMKA KOMOMHHUPYIOTCS APYT
C APYroM C NMOMOUIbIO MOCJIEAOBATEIBHOIO B3ATUS UX JMHEWHBIX KOMOMHAIMMN U
NPUMCHEHHUs HEJMHEHHBIX (QyHKIMIA aktuBanuu. [6] Ha pucynke 3 m3oOpaxkeHa
TUTIAYHASL TOBEPXHOCTh OTKJIMKA JJISI CETH C OJHHM IPOMEKYTOUYHBIM CIIOEM,
COCTOSIIIUM W3 JBYX OJIEMEHTOB, M OIHHM BBIXOJHBIM JJIEMEHTOM, JIJIsI
KJlaccuyeckor 3amauu "uckiouaromero unu" (Xor). JIBe pa3HbIX CUTMOUIHBIX

MOBEPXHOCTU OOBEMHEHBI B OJIHY MOBEPXHOCTh, UMEIOIIYI0 hopMy OykBeI "U".
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Pucynok 3. [IoBepXHOCTh OTKIIMKA JJIsI CETH
C OJIHM IIPOMEXKYTOYHBIM CIOEM, U OJTHAM BBIXOJHBIM 3JIEMEHTOM

[lepen HauanoMm oOy4deHHs CETH BecaM M IOPOraM CiIy4dailHIM 00pa3oMm
MPUCBAMBAIOTCS HEOOJIBIIME MO BEJIWYMHE HayalbHbIC 3Ha4YeHUS. Tem caMbiM
OTKJIMKH OTIEIbHBIX 3JIEMEHTOB CETH MMEIOT MAJIbIi HAKJIOH U OPUEHTHUPOBAHBI
XAa0TUYHO - (pAaKTHMYECKU OHHM HE CBs3aHbl Apyr ¢ apyrom. Ilo mepe Toro, kak
MPOUCXOAUT OOyUYEHHE, MOBEPXHOCTH OTKJIMKA SJEMEHTOB CETH BpAIAIOTCS U
CABUTAIOTCS] B HY’KHOE IOJI0)KEHUE, 4 3HAUEHUSI BECOB YBEINYUBAIOTCS, TOCKOJIBKY
OHM JIOJIKHBI MOJICJIUPOBATH OTJEIbHBIC YUACTKH 11€JIEBOM MOBEPXHOCTH OTKJIIMKA.

B 3amavax kiaccugukaiy BEIXOTHOM JIEMEHT JIO0JDKEH BbIIABaTh CUIIBHBIN
CUTHAJ B cllydae, €CJIM JaHHOE HAOJII0/IeHNEe MPUHAIJICKUT K HHTEPECYIOIEMY Hac
KJIacCy, U cia0blii — B IPOTUBOIOJIOKHOM citydae. MHaue roBopsi, 3TOT 3JEMEHT
JIOJDKEH CTPEMHUTBLCS CMOJICIUPOBaTh (YHKIIMIO, PaBHYIO €IMHUIIE B TOW 00JIacTh
MPOCTPAHCTBA OOBEKTOB, TJIe pacrojararorcsi oObEeKThl M3 HYXHOIO Kjacca, U
paBHYIO HYJIIO BHe OJTol oOmactu. Takas KOHCTPYKIMSI H3BECTHa Kak
JTUCKpUMUHAHTHas  (QyHKuuMsT B 3agadax  pacrno3HaBaHus. "WneanmbHas"
JMCKPUMUHAHTHAS (PYHKIMS JTOJDKHA UMETh IUIOCKYIO CTPYKTYPY, TaK UTOOBI TOUKH
COOTBETCTBYIOIIEH MOBEPXHOCTU PaACHoOJIaraIuCh MO0 HAa HYJIEBOM YPOBHE, JINOO
Ha BBICOTE €IMHUIIA.

Ecnu ceTb HE COAEPKUT CKPBITHIX 3JEMEHTOB, TO HAa BBIXOJIE OHA MOXET
MOJIEIUPOBATH TOJBKO OJMHAPHBIN "CUTMOUIHBIN CKIIOH": TOUKH, HAXOSIIUECS 110

OAHY €TI0 CTOPOHY, pacClojararoTCs HU3KO, 110 JPpYIyrO — BbICOKO. HpI/I 9TOM BCC€raa
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OyZeT CyIecTBOBaTh 001acTh MEXIy HUMHU (Ha CKIIOHE), TJI€ BHICOTA MTPUHUMAET
MPOMEKYTOUHBIE 3HAYEHUS, HO MO MEPE YBEIMYEHUS BECOB 3Ta 00JacTh OyaeT
CY)KaThCHl.

Takoit curMOUIHBIA CKIOH (aKTHYECKH paboTaeT Kak JUHEiHas
JTUCKpUMUHAHTHas (yHKIUg. Touyku, JeXalue MO OJHY CTOPOHY CKJIOHA,
KJIaCCU(UIIMPYIOTCS KaK MPUHAIICKAIINE HYKHOMY Kiaccy, a JeKallue 0
JIPYTYIO CTOPOHY — Kak He mpuHamiexamue. CiaenoBarebHo, CETh 0€3 CKPBITHIX
CJIOEB MOYKET CIIYKUTh KJIAaCCU(PUKATOPOM TOJIBKO B JTHHEHMHO-OTISIUMBIX 3a/1adax
(Korma MOKHO TTPOBECTH JIMHUIO — WIIH, B cliydae 0oJjiee BHICOKMX pa3MEpPHOCTEH, -
TUTIEPITIOCKOCTD, Pa3ICISIONIYI0 TOUKU B IPOCTPAHCTBE MPU3HAKOB).

Cetb, copaepxamias OJWH IPOMEKYTOUYHBIA CJIOM, CTPOUT HECKOJIBKO
CUTMOUIHBIX CKJIIOHOB — MO OJHOMY JUISl KaXKJIOTO CKPBITOTO JIEMEHTA, — U 3aTeM
BBIXO/THOM 2JIEMEHT KOMOMHUPYET U3 HUX '"BO3BBIIICHHOCTH'". ITa BO3BBIIIICHHOCTh
MOJy4aeTCs BBINYKJIOW, T.€. HE cojepxaiied BraauH. IIpu 3TOM B HEKOTOPBIX
HaIpaBJICHUSIX OHA MOXKET YXOAUTh HAa OECKOHEUHOCTD (KaK JIJTMHHBIN MOJIYyOCTPOB).
Takast ceTb MOXKET MOJEITUPOBATH OOJBIIMHCTBO PEAIBHBIX 3a/1au KIacCU(DHUKAIINH.

Cetb Cc JBYyMS NPOMEXYTOYHBIMH CJIOSMH CTPOUT KOMOMHAIUMIO U3
HECKOJIPKUX TaKMX BO3BBIINIEHHOCTEH. VX OyIeT CTONBKO ke, CKOIBKO AJIEMEHTOB
BO BTOPOM CJIOE, M Y KOKJIOW M3 HUX OyJET CTOJBKO CTOPOH, CKOJIBKO JICMEHTOB
ObuT0 B mepBoM CKpbIToM ciioe. [7] ITociie HEOOBIIOrO pa3MBIILICHUS MOXKHO
MPUUTH K BBIBOAY, UTO, MCIIOJB3Ys JOCTATOYHOE YMCJIO TAKUX BO3BBIIICHHOCTEH,
MOYHO BOCITPOM3BECTH MOBEPXHOCTH JIFOOOM (POPMBI — B TOM YKCJIE€ C BIAAUHAMHU U
BOTHYTOCTSIMU.

Kak cnenctBue Halmmx pacCMOTPEHUH Mbl TOJIy4aeM, YTO, TEOPETUUECKH, IJIs
MOJICITUPOBaHUS JTF000H 3a/1a4 I0CTATOYHO MHOTOCIIOMHOTO MEPCENTPOHA C ABYMS
MIPOMEKYTOUYHBIMU CIIOSIMU (B TOYHOU (HOPMYITUPOBKE 3TOT PE3YJIHTAT U3BECTCH KaK
teopema Komnmoroposa). Ilpu 3ToM MOKET OKa3aThCs M TaK, YTO JJIs PEIICHUS
HEKOTOPON KOHKPETHOW 3ajaun 0oJiee MpOCTOM M yI0O0HOM OyAeT ceTh ¢ elle
OonpmmM umciioM cioeB. OmHAKO, NI pemieHus OONBIIMHCTBA TPAKTUYCCKUX

3a71a4 J0CTAaTOYHO BCEro OJHOIo ImMpoME)KYTOUYHOI'O CJI0sd, ABa CJI0A INPUMCEHAIOTCSA
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KaK pe3epB B OCOOBIX CIydasiX, a CE€TU C TpeMsl CJIOSIMU NPAKTHUUYECKU HE
MPUMEHSIIOTCSL.

B 3agawax iaccuukanud O4YeHb Ba)XXHO TOHSTh, Kak CIEIyeT
WHTEPIPETUPOBATh T€ TOYKH, KOTOPHIC MOMAIM Ha CKJIOH WJIM JIeKAT OJM3KO OT
Hero. CTaHIapTHBINA BBIXO/T 3/1€Ch COCTOUT B TOM, YTOOBI JJIs1 MIOPOTOBBIX 3HAYEHUN
YCTaHOBUTh HEKOTOPHIE JIOBEPUTEIbHBIC MPEACbl (MPUHATHS WA OTBEPKEHUS),
KOTOpPbIE JO/DKHBI OBITh JIOCTUTHYTBHI, YTOOBI JaHHBIX OJJIEMEHT CUUTAJICS
"NpUHSABIIMM  pelieHue". Hanpumep, €CIM  YCTaHOBJICHBI MOPOTH
npunatus/otBepxkenus 0.95/0.05, To mnpu ypoBHE BBIXOJAHOTO CUTHANA,
npeBocxoasameM 0.95 saeMeHT cumTaeTcss aKTUBHBIM, Tipu ypoBHe Hibke 0.05 —

HEAKTUBHBIM, a B IPOMEKYTKE — ""HEONpEICTICHHBIM "
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2. IlpakTHYeckas 4acTh

Mp1 OyieM TPOBOIUTH HCCIICIOBAaHUE Ha HEKOTOPOH BenuunHe X (t), KoTopas
MeHseTcs BO BpemMeHH. OH 3aMmepsieT 3Ty BEIWYMHY B MOMEHTHI BpPEMEHHU
{t;,t,,..., t,} (0OBIYHO mTpeamoNaraeTcs, YTO MOMEHTHI BPEMEHHU HIYT 4epe3
paBHBIC TIEPUOJBI) W TOIYYaeT IMOCJIEeI0BATEILHOCTh 3HAYCHUA BEIMYHHBI X =
{x1,%,,...,x,}. VIMeHHO »53Ta TOCIEIOBATEILHOCTh 3aMEPOB U Ha3bIBACTCS
BPEMEHHBIM PSIOM. 3a/1aua KIacCH(PUKAIUA BPEMEHHBIX PSAIOB COCTOUT B TTOUCKE
KaKk MOXXHO Oojee TouHoro otobpaxenus f: X — {1,2,...,N}, koropoe
NPUHUMAET Ha BXOJ BPEMCHHOW pSJT M CTaBHT €My B COOTBETCTBHE OIWH M3 N

kiaccoB. [Iporecc moncka 3Toro oToopaskeHus Ha3biBaeTcst o0yueHueM. O0ydenue

OCYIIIECTBIISIETCS o obOyuarorieit BBIOOpKE — Habopy
[(X1,¥1), (X2, ¥2), -+, (X, Vin) ], IUTs1 0OOBEKTOB KOTOPOTO M3BECTEH OTBET UCKOMOM
byHKIHU.

Pesynbrar oOyueHMss — (QYHKIUSA, KOTOpas MAaKCUMHU3HPYET KadeCTBO

KJaccu(UKalMu Ha OTJIOKEHHOW BhIOOpKe. B KauecTBe Mepbl KayecTBa OOBIYHO
paccMaTpUBalOT TOYHOCTH — MIPOIEHT MPABUIIBHO KIacCU(DUITMPOBAHHBIX OOBEKTOB.

B nmakere STATISTICA Neural Networks mMer paboTainu ¢ Tak Ha3pIBa€MbIMU
HOMUHAQJIBHBIMU TTIEPEMEHHBIMH, T.€. C TICPEMEHHBIMH, KOTOPhIE MOTYT IIPUHUMATH
KOHEYHOE YHMCIIO 3HAY€HWH, TMPEACTaBICHHBIX B BHJIE CTPOK TEeKCTa. B Hamem
cllyyac TakKue TepeMeHHble mnpuHHManu 3HadeHus «Poct», «Cnam»y wu

«HeurpaibHO».
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2.1. Kuaaccuduxkanus nisa akuuu IRGZ
[Toctpoum rpaduk BpemenHoro psaa ans akuuu |IRGZ (mpencraBnen nHa

pucyHke 1).

11,7 IRGZ
11,65
11,6
11,55
11,5
11,45
11,4
11,35
11,3

11,25
0 50 100 150 200 250

Pucynok 1. Bpemennoii psig IRGZ
Paccmotpum  moapoOHe ABYX(aKTOpHYIO KiIacCUMUKAIMIO JUIsl aKIUH
IRGZ. [nsi oOyuyeHuss cCeTH MbI BOCIOJIb30BAINCH JABYMS TEPEMEHHBIMU —
HEMpEphIBHAs W KaTeropuajbHas. B KkauecTBe HENpPEpPBHIBHOW IEPEMEHHOW MBI
WCIIONB30BaIM 1IeHbl 3akpbiTusi akiuuu IRGZ. B kadecTBe KaTeropuajibHOU
MIEPEMEHHON — 3HaYeHus «POCT», €CIM M0 CPAaBHEHMIO C MPEAbIAYIIEM 3HAYECHUEM
LI€Ha BBIPOCJa, B 0OpaTHOM ciy4yae — nepeMeHHyto «Crmany.
[Tpumep BXOIHBIX JaHHBIX MOCIIE MOATOTOBKY MPEICTABICHBI B Tabnuie 1:
Ta6nuna 1. parMeHT TabaUIIBI BXOAHBIX JAHHBIX

Jutst ByxdakTopHOU Kinaccudukanuu akiuu [IRGZ

IRGZ Poct/Cnan
11,74 Cnan
11,7 Poct
11,76 Poct
11,78 Coan
11,7 Poct
11,74 Cnan
11,74 Poct
11,78 Coan
11,78 Coan
11,74 Coan
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Hamra nens — noxyuuts 20 00ydeHHBIX HEHPOCETEBBIX MOIETIEH, KOTOpPhIE Ha
JI0OCTaTOYHOM YPOBHE OyZeT MpeayrapBaTh HallpaBiIeHUE KOJIeOaHuUs [ICHBI.

N3 umerommxcs 1300 map BXoAHBIX mapamMeTpoB Mbl mocTpomtn 500
HelpoceTeBbIX Mozened U BoiOpanu 20 myummx. MTorn HeilpoceTeBbIX Mojenen
IpUBEJICHBI B Ta0uLe 2.

Ta6muma 2. Utorun HelpoceTeBhIX MOICIICH

Ne| Apxwurekt | IIpous | Kontp | Tect | Anrop | @ynku | @yHKuus OyHKIUA

ypa B 00yY | IpoW3 | MPOHU3 | UTM Hst aKTHB aKTUB
B B 00y4eH | omHUOK | CKPBITBIX BBIXOJHBIX
ust u HEUPOHOB HEMPOHOB

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. IMunepOonuu | Jloructuuecka
19-2 40 51 35 1 KBajp. | eckas P’

2 | MLP 30- |64,184 | 61,452 | 62,921 | BFGS | Durpo | Jloructuaeck Codprmaxc
4-2 40 51 35 0 nus as

3 | MLP 30- |64,184 | 61,452 | 62,921 | BFGS | Cywm. Jloructuueck | ['mnepbonnye
21-2 40 51 35 0 KBaap. | as cKas

4 | MLP 30- | 64,539 | 59,217 | 62,921 | BFGS | Cym. I'unep6onuu | ['unepbonnye
11-2 01 88 35 0 KBaJp. | eckas cKast

5 | MLP 30- |64,184 | 61,452 | 62,921 | BFGS | DuTpo | Jloructuueck Codprmaxc
10-2 40 51 35 0 s as

6 | MLP 30- | 64,302 | 61,452 | 62,921 | BFGS | Cym. Jloructuueck | Codrmakc
27-2 60 51 35 0 KBaJIp. | ad

7 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Dutpo | ['mmep6onuu | Codrmakc
25-2 40 51 35 1 mus eckas

8 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Dutpo | Jloructuueck | Codrmakc
12-2 40 51 35 0 mus ast

9 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. l'unep6onmu | Jloructuuecka
14-2 40 51 35 0 KBaJIp. | eckas s

1 | MLP 30- | 63,947 | 58,100 | 62,921 | BFGS | Cym. lumepOonma | DKCHOHEHIIAA

0 | 24-2 99 56 35 0 KBaJp. | eckas JIbHASA

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. [MunepOonua | DKcroHEeHIIMA

1 |22-2 40 51 35 1 KBaJp. | eckas JIbHASA

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Dutpo | Jloructrueck | CoprMakc

2 |82 40 51 35 1 U as

1 | MLP 30- | 64,539 | 60,335 | 63,483 | BFGS | Dutpo | ['mmepbonmmu | Codrmakc

3 | 6-2 01 20 15 0 Us eckas

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. Jloructuueck | ['mnepOonmue

4 | 21-2 40 51 35 0 KBaap. | ad cKas

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. Jloructnueck | CodTMmakc

5 |5-2 40 51 35 0 KBaap. | ad

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Dutpo | ['mmepbonmmu | Codrmakc

6 | 9-2 40 51 35 0 TUs eckas

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. Jloructuueck | Codrmakc

7 | 23-2 40 51 35 1 KBaap. | as

1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Cym. Jloructrueck | Jlorucruuecka

8 | 3-2 40 51 35 1 KBaap. | as P’
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1 | MLP 30- | 64,184 | 61,452 | 62,921 | BFGS | Datpo | Jlornctuueck | Codrmaxc
9 | 13-2 40 51 35 0 Hs as
2 | MLP 30- |64,184 | 61,452 | 62,921 | BFGS | Outpo | Jloructuueck | Codrmakc
0 |19-2 40 51 35 1 Hs as

OnucanHpie B TaOiuIe 2 MOJEIM CPaBHUBAIUCh MEXIYy COOOM myTem
BBEIYHCIICHUS] TIPOIIEHTA TMPABWIBHON KIIaCCH(PUKAIMKA, KOTOPBIM TOKA3hIBACT
HACKOJIPKO BEPHO MPEJICKAa3aHO HAMpaBJICHUE U3MEHEHHUS 1IeHbI akiuu. [TpoBeaem
kinaccudukanuo B Marematndeckom makere STATISTICA na oOydaromei
BBIOOpKE (PE3yJIBTATHI JIyYIINX MOJCIIEH MpeICTaBICHBI B TabmIIe 3).

Tab6nuna 3. Utoru apyxdaktopHoii kinaccudukaiuu (pparmMeHT)

HeiipocereBas Poct/Cnan-0 Poct\Cran-1 Pocr\Cnan-
MOJEIb Bce
MLP 30-11-2 Bce 303,0000 543,0000 846,0000
[TpaBmibHO 14,0000 532,0000 546,0000
HenpaBuibHO 289,0000 11,0000 300,0000
[TpaBuibHO (%) 4,6205 97,9742 64,5390
Henpasunbro (%) 95,3795 2,0258 35,4610
MLP 30-6-2 Bce 303,0000 543,0000 846,0000
[TpaBmibHO 0,0000 543,0000 543,0000
HenpaBuibHO 303,0000 0,0000 303,0000
[TpaBmibHO (%) 0,0000 100,0000 64,1844
Henpasunbzo (%) 100,0000 0,0000 35,8156
MLP 30-25-2 Bce 303,0000 543,0000 846,0000
[IpaBunsHO 0,0000 543,0000 543,0000
HenpasuibHO 303,0000 0,0000 303,0000
[TpaBmibHO (%) 0,0000 100,0000 64,1844
Henpasunbzo (%) 100,0000 0,0000 35,8156
MLP 30-12-2 Bce 303,0000 543,0000 846,0000
[IpaBunsHO 0,0000 543,0000 543,0000
HenpasmibsHO 303,0000 0,0000 303,0000
[TpaBuibHO (%) 0,0000 100,0000 64,1844
Henpasunbzo (%) 100,0000 0,0000 35,8156
MLP 30-3-2 Bce 303,0000 543,0000 846,0000
[IpaBunsHO 0,0000 543,0000 543,0000
HenpapmibsHO 303,0000 0,0000 303,0000
[TpaBuiibHO (%) 0,0000 100,0000 64,1844
Henpaswmisao (%) 100,0000 0,0000 35,8156
MLP 30-19-2 Bce 303,0000 543,0000 846,0000
[IpaBunsHO 0,0000 543,0000 543,0000
HenpapmibsHO 303,0000 0,0000 303,0000
[TpaBuiibHO (%) 0,0000 100,0000 64,1844
Henpaswmisao (%) 100,0000 0,0000 35,8156

HBy‘-II/IB IMMOJIYYCHHBIC OAHHBIC, MBI MOXXCEM CKa3aTb, YTO JIydllad MOJCIIb —

MLP 30-11-2, mpouieHT mpaBHIIbHBIX Kiaccudukanuit 64,54%.
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Pesynbrar aByxdakropHoit kmaccupuxammu «Poct/Crnam» s TecTOBOU
BbIOOpKkH 11 akuuil IRGZ mnpeacraBinena B Ilpunoxenun 1 (s ygoOctsa
HEBEPHbIE 3HAUCHUS KJIACCU(UKALIUY BbIIESUINCH KPACHBIM LIBETOM).

W3yuuB nosrydeHHbIE pe3ybTaThl, MOKEM BbIOpaTh 01HY Mozaenb MLP 30-
19-2, koTopasi MOKa3bIBAET HAMBBICIIUI IMPOLEHT MPABUIBHBIX KiIacCU(UKALUN
paBubiit 80,00 %. Xyt pe3ynastaT — 43,33% BepHbIX KIacCU(PUKALMKN Y MOJIEIH
MLP 30-12-2. Takke MOXHO 3aMETUTh MOBTOPSAIOIINECS 3HAYCHHE KOPPEKTHBIX
kinaccudukanuii: 76,67% (MLP 30-4-2, MLP 30-21-2), 73,33% (MLP 30-11-2,
MLP 30-23-2, MLP 30-3-2, MLP 30-30-2) u 70,00% (MLP 30-24-2, MLP 30-21-2,
MLP 30-5-2, MLP 30-9-2, MLP 30-13-2).

Hcnone3yss mocTpoeHHble ceTu Juid Kiaccuukamuu «Poct/Crnan» 1eHsl
aKLMK Ha 00y4YaroNIeil U TECTOBOM BBIOOpKAX, OJYYHIIU JaHHbBIE, IPEJICTABIICHHBIE
B Ta0Oauie 4.

Tabnuua 4. TIporeHT npaBMIbHON JBYX(PaKTOPHOU

KJ1accu(UKauy HEHPOHHBIX ceTen

HelipocereBas Mmozeib [IponeHT npaBUIbLHOU IIpoueHT npaBUIIbLHOU
KJIacCU(UKaLIUU Ha KJ1acCu(UKallUK Ha TECTOBOM
oOyuaroiieil BBIOOpKe Bei0opke (TTpunoxenue 1)
(Tabmwuia 3)
MLP 30-19-2 64,18 80,00
MLP 30-4-2 64,18 76,67
MLP 30-21-2 64,18 76,67
MLP 30-11-2 64,54 73,33
MLP 30-10-2 64,18 63,33
MLP 30-27-2 64,30 63,33
MLP 30-25-2 64,18 66,67
MLP 30-12-2 64,18 43,33
MLP 30-14-2 64,18 63,33
MLP 30-24-2 63,95 70,00
MLP 30-22-2 64,18 63,33
MLP 30-8-2 64,18 56,67
MLP 30-6-2 64,54 66,67
MLP 30-21-2 64,18 70,00
MLP 30-5-2 64,18 70,00
MLP 30-9-2 64,18 70,00
MLP 30-23-2 64,18 73,33
MLP 30-3-2 64,18 73,33
MLP 30-13-2 64,18 70,00
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[IpoBens uccnegoBaHrWE MOCTPOEHHBIX IBYX(AKTOPHBIX KiacCHU(pUKALUH,
MOKEM cJiefaTh BBIBOJ O TOM, yTo Jyumas moaenb — MLP 30-19-2 moka3zana
64,18% mnpaBuIIbHBIX Kiaccudukauii Ha oOydyaroled, Ha TECTOBOW BBIOOpKE —
80,00%. B ganHoM cimyuyae, Mbl MOKE€M OBITh YBEPEHBI, YTO OMHCAHHBIN CIIOCOO

oT/IM4acTCA OT HO,ZI6paCI>IBaHI/ISI MOHCTKH.

Paccmotpum  TtpexdaktopHyro knaccubukanuio s akmun IRGZ. s
OOy4eHHs] CEeTH MbI BOCHOJB30BAMCH ABYMSI MEPEMEHHBIMU — HEMpPEpBhIBHAS U
KaTeropuaiabHas. B kauecTBe HENMPEPHIBHON MEPEMEHHOM MBI UCIIOJIB30BAIM LIEHBI
3akpeiTus akumu [IRGZ. B kayecTBe KaTeropuallbHOW NEPEMEHHOW — 3HAYCHHE
«HetitpanbHo», ecau neHa akiuu nomagaet B uHTEepBan (-0,15%; 0,15%)
KoJieOaHUsI 1eHbl, 3HaueHue «PocT», eciu TNo CpaBHEHUIO C MPEAbLAYIIEM
3HauUEHUEM IIeHa Bo3pocia Ooisiee yem Ha 0,15%, nepemennyro «Crnaay, Korjaa mno
CpPaBHEHUIO C MIPEAbIAYIIEM 3HAUCHUEM 1IeHa CHU3uIach 6osee yeM Ha 0,15%.

[TpumMep BXOHBIX TAaHHBIX MOCJE MOJATOTOBKH MPEICTABICHBI B TAOIHIIE S:

Tabnuma 5. ®parMeHT TabIUIIBI BXOAHBIX JAHHBIX

15t TpexdaktopHoi kiaccudukanuu akiuu IRGZ

IRGZ | Poct/Cnan/HeiiTpaiabHo
11,74 Choan
11,7 Poct
11,76 Poct
11,78 Cmang
11,7 Poct
11,74 HeiitpansHo
11,74 Poct
11,78 HeiitpansHo
11,78 Cmoang
11,74 Coan

[Toctpoum 20 HeWpoceTeBBIX MOZENEN, KOTOPbIE HA JOCTAaTOYHOM YPOBHE
Oyner mnpeayraibiBaTh HalpaBjeHUE KoJjeOaHusi 1LeHbl. MTorm HelpoceTeBbIX

MOJIeJICH TPUBEICHBI B Ta0IuUIIE 6.

27

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HanTe CTOMMOCTb HanncaHus Ha 3aka3s CTyAEeHYeCKUX N aCnmpaHTCKnx pa60T

http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Tabmuia 6. toru HelipoceTeBhIX MOJIEICH

Ne| Apxurekr | [Ipous | Kourp | Tect Anrop | @ynkn | OyHkuus OyHK1UA

ypa B 00yd | IPOU3 | IPOU3 | UTM us aKTHUB aAKTHUB

B B o0OydeH | OMUOK | CKPBITHIX BBIXOJHBIX
ust u HEWPOHOB HEUPOHOB

MLP 30- | 35,234 | 40,306 | 36,416 | BFGS | Cym. lunep6onpy | DKCIOHEHITHA
1]19-3 90 12 18 1 KBaJp. | eckas JIbHAS

MLP 30- | 37,024 | 35,204 | 38,728 | BFGS | Dutpo | ['mmepbonbu Codprmaxc
214-3 61 08 32 37 M eckas

MLP 30- | 37,919 | 34,183 | 39,884 | BFGS | Cym. lumep6onpu | ['unepOonbuec
3|21-3 46 67 39 7 KBaJp. | eckas Kas

MLP 30- | 36,912 | 35,714 | 39,306 | BFGS | Outpo | ['mmepbonpu | Codrmarc
411-3 75 29 36 6 M eckas

MLP 30- | 37,919 | 34,693 | 39,884 | BFGS | Durpo | ['mnepbonpu | Codrmakc
5110-3 46 88 39 5 IHSt ecKast

MLP 30- | 38,366 | 32,142 | 39,884 | BFGS | Durpo | ['mnepbonpu | Codrmakc
6 |27-3 89 86 39 0 IHSt ecKas

MLP 30- | 37,695 | 32,653 | 39,306 | BFGS | Cym. I'mnep6onpu | ['umepOonbuec
7| 25-3 75 06 36 8 KBaJIp. | ecKas Kast

MLP 30- | 37,807 | 33,163 | 39,884 | BFGS | Durpo | Jlornutnyec | Codrmaxc
81|12-3 61 27 39 8 NS Kas

MLP 30- | 37,807 | 34,183 | 39,306 | BFGS | Durpo | ['mnepbonpu | Codrmaxc
9114-3 61 67 36 7 NS ecKas
1| MLP30- | 37,583 |31,632 | 39,884 | BFGS | Ourpo | Jlornutuuec | Codrmaxc
0| 24-3 89 65 39 0 s Kast
1| MLP 30- | 38,366 | 32,142 | 39,306 | BFGS | Dutpo | l'umepbonbu | Codrmakc
1|22-3 89 86 36 7 s ecKas
1| MLP 30- | 38,926 | 33,163 | 39,306 | BFGS | Dutpo | I'mmepbonbu | Codrmakc
21|83 17 27 36 8 s eckas
1| MLP30- |37,583 32,142 | 39,306 | BFGS | Dutrpo | T'mmepbonpu | Codrmakc
31| 6-3 89 86 36 7 s eckas
1| MLP 30- |37,360 | 35,714 | 39,306 | BFGS | Dutpo | I'mmepbonpu | Codrmakc
41 21-3 18 29 36 7 s eckas
1| MLP 30- |37,360 | 34,693 | 39,884 | BFGS | Dutrpo | I'mmepbombu | Codrmakc
51]5-3 18 88 39 7 s eckas
1| MLP30- |37,583 | 34,693 | 39,306 | BFGS | Cym. Iumep6onpu | ['umepOonpuec
6| 9-3 89 88 36 10 KBaJp. | eckas Kast
1| MLP 30- |37,248 | 34,183 | 39,306 | BFGS | Dutrpo | I'mmepbonbu | Codrmakc
7123-3 32 67 36 6 st eckas
1| MLP 30- | 38,143 | 35,204 | 39,306 | BFGS | Dutpo | Jlornutnuec | Codrmakc
8 1|3-3 18 08 36 36 s Kast
1| MLP 30- | 38,255 | 34,693 | 39,884 | BFGS | Dutpo | I'mmepbonbu | Codrmakc
91133 03 88 39 6 Hst ecKast
2 | MLP 30- | 37,583 | 32,653 | 40,462 | BFGS | Outpo | Jlormuruuec Codprmarc
0] 29-3 89 06 43 8 s Kast

OnucadHeie B

Tabymile 6 MOJENM CpPaBHUBAIMUCH MEXIY COOOM myTeM

BBIYHCICHHUA IIPOLICHTA HpaBI/IJIBHOﬁ KJIaCCI/I(i)I/IKaLII/II/I, KOTOprﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IPECACKA3aHO HAIIPABJICHHUC N3MCHCHUA IICHBI dKITUH. HpOBeI[GM
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knaccupukanuio B Matematnueckom maketre STATISTICA na oOyuaromei
BBIOOpKE (PE3yJIbTATHI JIYUIINX MOJIEIIEH TPEACTABICHBI B TAOJIHLIE 7).

Ta6muma 7. Utoru ayxdaktopHoit kitaccupuxanuu (pparMeHT)

Heiipoce Poct/Cnan/Heti | Poct\Cnag\Heii | Poct\Cniag\He#i | Poct\Cnag\Heii
TeBas TpajJbHO- TpanbHO-Poct TpanbHO-Cniayy | TpaibHO-Bcee
MOJIENIb HeiitpasiibHo
MLP 30- | Bee 238,0000 315,0000 341,0000 894,0000
19-3 E(f’aB“m’ 0,0000 315,0000 0,0000 315,0000
Henpasut | 538 0000 0,0000 341,0000 579,0000
JIBHO
Hpasus | 4 359 100,0000 0,0000 35,2349
HO (%)
Hemnpasu
NTBHO 100,0000 0,0000 100,0000 64,7651
(%)
MLP 30- | Bee 238,0000 315,0000 341,0000 894,0000
223 E(f"“B”m’ 0,0000 73,0000 270,0000 343,0000
f:;fa’m 238,0000 242,0000 71,0000 551,0000
Hpasue | ) 550 23,1746 79,1789 38,3669
HO (%)
Henpasnu
ITBHO 100,0000 76,8254 20,8211 61,6331
(%)
MLP 30- | Bee 238,0000 315,0000 341,0000 894,0000
23-3 E(f’a‘””“’ 0,0000 82,0000 251,0000 333,0000
HH:;faBH 238,0000 233,0000 90,0000 561,0000
Hpasuits | 4 5, 26,0317 73,6070 37,2483
HO (%)
Hemnpasu
JBHO 100,0000 73,9683 26,3930 62,7517
(%)

W3yuuB mosydeHHbBIE JTAaHHBIE, MBI MOKEM CKa3aTh, YTO JIydIlas MOICIb —
MLP 30-22-3, T.x. y 52TOH MOJENTHM MaKCUMAJbHBII MPOIEHT MPaBUIbLHBIX
kiaccudukanuii — 38,37%.

Pesynbrar Tpexdakroproi knaccudukanuu «Poct/Cnan/HeltpanbHoy» s
akuuii IRGZ npencrasnena B [punoxenuu 2 (s ynoO6CcTBa HEBEpHbBIE 3HAYCHUS
KJTacCU(PHMKAIIMN BBIACIISIINCH KPACHBIM I[BETOM ):

N3 wmmerommxcs 1300 map BxoaHbix mapameTpoB Mbl moctpowmmn 500

HCﬁpOCGTCBBIX MOJICIICH. HaI/IJIy‘IH_Ia}I MOJCJIb IPUHUMACT MAKCUMAJIbHOC YHCJIO
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IpaBWIbHBIX Ki1accudukanuii. B Hammewm cioyyae takoi moaensto crana MLP 30-19-
3, y kortopoit 50,00% mnpaBuibHBIX Kiaccupukanuii. MUHUMANBHBIN pe3ynbTar,
KOTOPBIN TMOKa3bIBa€T MOJIEIb — 8 BEPHBIX KiacCHU(UKAIMil, YTO COOTBETCTBYET
26,67%, 3To 3HaUeHue nMmeeT Moueirb MLP 30-25-3.

Ucnons3ys MOCTPOEHHBIE ceTu TSt KJ1accuukanuu
«Poct/Cnan/HeliTpansHo» 1I€HBI aKIIMM Ha oOydarolieid M TECTOBOM BBIOOPKaX,
MOJTyYWJIN TAHHBIC, TIPE/ICTaBJICHHbIE B TabnuIie 8.

Ta6muma 8. IIporieHT npaBuIbHOM TpeXpaKkTOpHOI

KJ1accu(UKauy HEHPOHHBIX CeTen

HeiipocereBas Mmonens [IponieHT npaBuIbLHON IIpouieHT npaBUIIBHON
KJaccu(uKaluy Ha KJaccu(UKalul Ha TECTOBOM
oOyyarorei BBIOOpKe BbIOOpKe ([Ipuiioxxenue 2)
(Tabmuna 7)
MLP 30-19-3 35,23 50,00
MLP 30-4-3 37,02 40,00
MLP 30-21-3 37,92 40,00
MLP 30-1-3 36,91 36,67
MLP 30-10-3 37,92 40,00
MLP 30-27-3 38,37 36,67
MLP 30-25-3 37,70 26,67
MLP 30-12-3 37,81 43,33
MLP 30-14-3 37,81 26,67
MLP 30-24-3 37,58 40,00
MLP 30-22-3 38,37 43,33
MLP 30-8-3 38,93 40,00
MLP 30-6-3 37,58 40,00
MLP 30-21-3 37,36 36,67
MLP 30-5-3 37,36 40,00
MLP 30-9-3 37,58 40,00
MLP 30-23-3 37,25 46,67
MLP 30-3-3 38,14 40,00
MLP 30-13-3 38,26 40,00
MLP 30-29-3 37,58 43,33

[IpoBens uccienoBaHue MOCTPOSHHBIX TPeX(haKTOPHBIX KiacCU(UKAIUH,
MOEM CJIeJIaTh BBIBOJ O TOM, 4yTo MoAeib MLP 30-19-3, y koTopoii MakcuMabHbBIN
pesynbrar Ha TecToBOM BBIOOpKE (50,00%) wmMmeeT camplii HU3BKUN TIPOIEHT
MpaBUJIBHBIX Kiaccuukanuii Ha oOyuatomei BeiOOpke — 35,23%. OntumanbHON
apisietcs moaenb — MLP 30-22-3 na TectoBoii M 0oOyuarorieil BRIOOpKE MMeEeT
3HaueHua 43,33% u 38,37% coorBercTBeHHO. HO naHHBIA pe3yabTaT HENb3s

IMPHU3HATh IMOJIOKUTCIIbHBIM, T.K. OH HC OTJIIMYAaCTCA OT HO,Z[6paCI>IBaHI/IH MOHCTKH.
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2.2. Kaaccudukauus nasa akuuu GAZP
[Toctpoum rpadux BpemenHoro psaa g akuuu GAZP (nmpencraBieH Ha
pHUCYHKeE 2).
GAZP

232
231
230
229
228
227
226
225
224

223
0 50 100 150 200 250

Pucynok 2. Bpemennou psig GAZP

PaccMoTpuM monpoOHell ABYX(aKTOpPHYIO KiacCU(UKALMIO 7S aKLUU
GAZP. Jlns oOyudeHuss ceTd Mbl BOCIOJIb30BAIHCH JBYMSI MEPEMEHHBIMU —
HEMpEphIBHAs W KaTeropuajbHas. B KkauecTBe HENpPEpPBHIBHOW IEPEMEHHOW MBI
UCIIOJIb30BaIM IIeHbl 3akpeiTus akuuun GAZP. B kauectBe kareropuanbHOU
NEPEeMEHHOM — 3HaueHus «PocT», eclii o CpaBHEHUIO C MPEIBIAYIIEM 3HAUCHUEM
LI€Ha BbIpPOCJa, B OOpaTHOM ciy4yae — nepeMeHHyto «Crmany.

N3 umerommxcs 2500 map BXOAHBIX mapaMeTpoB Mbl moctpomsin 500
HelpoceTeBbIX Mozenei U BbiOpanu 20 myuymux. MTorn HeillpoceTeBbIX Mojenen
MpUBECHBI B Ta0IMIIE 9.

Tabnuna 9. Mtoru HelipoceTeBbIX MOJiEei

Ne| Apxwurekr | [Ipous | Kontp | Tect | Anrop | @yHkn | OyHKOHA OyHKIUA
ypa B 00yY | MpOU3 | MPOU3 | UTM ust aKTHB aKTUB
B B 0o0y4eH | OIMOK | CKPBITHIX BBIXOJTHBIX
ust u HEUPOHOB HEHWPOHOB
1 | MLP 30- | 51,554 | 54,246 | 54,395 | BFGS | Dutpo | Jloructuyeck Codrrmaxc
11-2 25 58 60 4 st ast
2 | MLP 30- |52,492 | 53,424 | 53,296 | BFGS | Cywm. I'mmep6onma | ['unepbonmue
7-2 67 66 70 6 KBaJp. | eckas cKas
3 | MLP 30- | 52,082 | 53,150 | 53,296 | BFGS | Ourpo | I'mmepbomnu | Codrmakc
17-2 11 68 70 4 nus eckas
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4 | MLP 30- |52,023 | 54,246 | 53,571 | BFGS | Dutrpo | I'mnepbosmu | Codrmakc
6-2 46 58 43 3 Hs ecKas

5 | MLP 30- | 51,730 | 54,246 | 53,571 | BFGS | Outpo | I'umep6omuu | Codrmakc
13-2 21 58 43 4 mus eckas

6 | MLP 30- | 52,140 | 50,684 | 53,296 | BFGS | Cym. Jloructryeck | DKCIIOHEHIIA
19-2 76 93 70 7 KBaJIp. | ad JBHAs

7 | MLP 30- | 52,375 | 52,876 | 53,296 | BFGS | Outpo | Jloructuueck | Codrmakc
16-2 37 71 70 6 mus ast

8 | MLP 30- | 52,609 | 52,876 | 54,395 | BFGS | Outpo | I'umep6omnu | Codrmakc
12-2 97 71 60 5 s ecKas

9 | MLP 30- |52,023 | 53,424 | 54,670 | BFGS | Outpo | Jloructuueck | Codrmakc
14-2 46 66 33 11 mus ast

1 | MLP 30- |51,671 |53,424 | 53,296 | BFGS | Cym. Jloructrueck | ['mmepOonmde

0|22 55 66 70 0 KBaap. | as cKas

1 | MLP 30- |52,023 | 53,972 | 53,296 | BFGS | Cym. lunep6onma | ['umepOomye

1 |4-2 46 60 70 5 KBajp. | eckas cKas

1 | MLP 30- | 51,788 | 54,246 | 53,846 | BFGS | Cym. Jlorucruueck | DKCIOHEHIIHA

2 | 20-2 86 58 15 27 KBaap. | as JIbHAA

1 | MLP 30- |51,436 | 53,424 | 54,120 | BFGS | Dutpo | ['mmepbonmu | Codrmakc

3 |13-2 95 66 88 4 nus eckas

1 | MLP 30- |51,436 | 54,794 | 54,120 | BFGS | Dutpo | Jloructuueck | Coprmakc

4 | 8-2 95 52 88 12 nus as

1 | MLP 30- |51,730 | 53,972 | 53,296 | BFGS | Dutpo | Jloructuueck | Coprmakc

5 112-2 21 60 70 5 nus as

1 | MLP 30- | 51,788 | 53,698 | 54,670 | BFGS | Dutpo | Jloructuueck | Codrmakc

6 | 10-2 86 63 33 28 U as

1 | MLP 30- |51,964 | 53,698 | 54,120 | BFGS | Cym. Jloructuueck | Codrmakc

7 | 5-2 81 63 88 6 KBaJIp. | ad

1 | MLP 30- |51,847 | 53,972 | 54,120 | BFGS | Cym. lNunep6onnu | Codrmakc

8 | 19-2 51 60 88 7 KBaJp. | eckas

1 | MLP 30- | 52,375 | 52,602 | 54,120 | BFGS | Outpo | Jloructuueck | Coprmakc

9 | 10-2 37 74 88 4 s as

2 | MLP 30- |52,258 | 52,328 | 53,571 | BFGS | Dutpo | Jloructuueck Codprmaxc

0 | 26-2 06 177 43 5 U as

Ornuca”HHbIE B

Tabmuue 9 Mozenu CpaBHUBAIMCH MEXIy COO0OM IyTeM

BBIYHCIICHUSI TIPOIIEHTA TMPABWIBHON KIIAaCCH(PUKAIUKA, KOTOPBIM TOKAa3hIBACT

HACKOJIBKO BCPHO IMPEACKA3aHO HAITPABJICHHUC N3MCHCHUA ICHBI aAKITUH. HpOBC}IGM

kinaccudukanuo B marematudueckom makere STATISTICA nHa oOyuwaromeit

BBIOOpKE (pe3ybTaThl JTYUIINX MOJEICH mpeacTaBieHbl B Tabmuie 10).

Tab6nuua 10. Utoru nByxdakropHoil kinaccupukannu (pparmMeHT)

HeiipocereBas Poct/Cniag-0 Poct\Crran-1 Poct\Cran-

MOJIENTh Bce

MLP 30-7-2 Bce 830,0000 875,0000 1705,000
ITpaBuIIbHO 405,0000 490,0000 895,000
Henpasunbpao 425,0000 385,0000 810,000
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[TpaBmibHO (%) 48,7952 56,0000 52,493
HenpasuibHo (%) 51,2048 44,0000 47,507
MLP 30-12-2 Bce 830,0000 875,0000 1705,000
[TpaBmiibHO 359,0000 538,0000 897,000
HenpaBuibHo 471,0000 337,0000 808,000
[TpaBmibHO (%) 43,2530 61,4857 52,610
HenpasuibHo (%) 56,7470 38,5143 47,390
MLP 30-10-2 Bce 830,0000 875,0000 1705,000
[TpaBmibHO 244,0000 649,0000 893,000
HenpaBunbHo 586,0000 226,0000 812,000
[TpaBwmibHO (%) 29,3976 74,1714 52,375
Henpasunbro (%) 70,6024 25,8286 47,625
MLP 30-11-2 Bce 830,0000 875,0000 1705,000
[TpaBmibHO 286,0000 593,0000 879,000
HenpaBuibHO 544.0000 282,0000 826,000
[TpaBmibHO (%) 34,4578 67,7714 51,554
Henpasunbro (%) 65,5422 32,2286 48,446

N3yuuB mojydeHHbIE JaHHBIE, Mbl MOXEM CKa3aTh, YTO Jydlllas MOJEIb —
MLP 30-4-2 ¢ mporieHTOM IpaBHIIbHBIX Kiaccudukanuii — 52,61%.

Pesynbrar nByxdaxtopHoit kiaccudukanuu «Poct/Cnam» st TecToBOM
BEIOOpKH i akiuii GAZP mpencraBmena B [lpunoxkennn 3 (mist ymoOcTBa
HEBEPHBIC 3HAYCHUS KJIACCU(DUKAIIUU BBIICIISITUCH KPACHBIM I[BETOM).

[Tpuemiiemoii aJis HaIIEro KUccieaoBaHus okaszanach mojaens MLP 30-11-2 ¢
MPOLIEHTOM NPABWJIBHOW KJlacCU(HUKAIIMU HA TECTOBOM BbIOOpKE paBHBIM 63,33%.
Moxmenn MLP 30-13-2,
knaccudukanuii 60,00%, 56,67% nadbnrogarorcs y moaeneit MLP 30-6-2, MLP 30-

MLP 30-19-2 wumeroT TpOLEHT MpaBUIIBHBIX

12-2, MLP 30-5-2. MuHUManbHBIN pe3ynbTaT JOCTUTACTCS TOJIBLKO Moaelbio MLP
30-4-2, y xotopoii Bcero 12 npaBunbHbIX kiaccudukanuii (40,00%).

Hcronp3ys mocTpoeHHbIE ceTd s kinaccudukarmu «Poct/Criamy 1eHbI
aKIUK Ha OOYYAOIICH 1 TeCTOBOM BHIOOPKAX, TIOYYUIIU JaHHBIC, TIPE/ICTABIICHHBIC
B TaOmune 11.

Tabnuua 11. [IpouieHT npaBuiibHOM ABYX()AKTOPHOMN

KJaccu(uKauy HEHPOHHBIX ceTen

HeiipocereBas moienp

[IpouieHT npaBUIBHON
KIaccuuKaluy Ha
oOyuarolieil BEIOOpke
(Tabmuia 10)

[IpouieHT npaBuIIBHON
KJ1accu(UKalMu Ha TECTOBOM
BoIOOpKe (IIpunoxenue 3)

MLP 30-11-2

51,55

63,33

MLP 30-7-2

52,49

50,00
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MLP 30-17-2 52,08 50,00
MLP 30-6-2 52,02 56,67
MLP 30-13-2 51,73 60,00
MLP 30-19-2 52,14 60,00
MLP 30-16-2 52,38 50,00
MLP 30-12-2 52,61 56,67
MLP 30-14-2 52,02 46,67
MLP 30-2-2 51,67 46,67
MLP 30-4-2 52,02 40,00
MLP 30-20-2 51,79 50,00
MLP 30-13-2 51,44 50,00
MLP 30-8-2 51,44 53,33
MLP 30-12-2 51,73 50,00
MLP 30-10-2 51,79 53,33
MLP 30-5-2 51,96 56,67
MLP 30-19-2 51,85 53,33
MLP 30-10-2 52,38 50,00
MLP 30-16-2 52,26 53,33

[IpoBens uccnenoBaHWE MOCTPOEHHBIX JBYX(AKTOPHBIX KiaccU(UKaLUM,
MOKEM CJeaTh BBIBOJA O TOM, YTO JIydyllMe MOJENIU JBYX(aKTOpHOU
kinaccudukarmmn — MLP 30-11-2 w MLP 30-12-2, T.K. OHU UMEIOT JAOCTaTOYHO
XOPOLINE Pe3yJIbTaThl IPOLIEHTOB MPAaBUJIbHBIX Kiaccu(UKaMii Juist 00ydaromen u
TECTOBOU BBIOOPKHU. [Tomy4yeHHBbIH pe3ynbTar CJIOKHO CUUTATh

YAOBIECTBOPUTEIBHBIM.

PaccmotpuMm TpexdaktopHyto kinaccubpukanuio ans akumm GAZP. s
OOyYeHHSI CEeTHM MbI BOCHOJB30BAMCH JABYMSI TMEPEMEHHBIMH — HEMpPEpBhIBHAS U
KaTeropuaiabHas. B kauecTBe HENPEPBHIBHOM NIEPEMEHHON MBI UCIIOJIb30BAJIA LIEHBI
3akpbiTus akuuu GAZP. B kauecTBe kaTeropuaiabHOW NMEPEMEHHOM — 3HAYEHUE
«Hetitpaneno», ecaum 1eHa akmuu momagaer B mHTepBan (-0,03%; 0,03%)
KojeOaHusi LeHbl, 3HaueHue «PocT», ecium Mo CpaBHEHUIO C MpeablaylleM
3Ha4YeHUEM IieHa Bo3pociia 6osee yem Ha 0,03%, nepemennyro «Cramy, Korjaa mo
CpPaBHEHUIO C MIPEABIAYIIEM 3HAUCHUEM IIeHa CHU3MIach 6osee yeM Ha (0,03%.

[Toctpoum 20 HEHPOCETEBBIX MOJAENEH, KOTOPHIE HA TOCTATOYHOM YPOBHE
OyneT mpeayraapiBaTh HalpaBlieHHWE KoJjieOaHus IeHbl. MTorm HeWpoceTeBhIX

MoJiesiel IpuBeIeHbI B Ta0uIe 12.
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Tabnuma 12. Utoru HeiipoceTeBbIX MOAenei

Ne| Apxwurekt | Ilpous | Kontp | Tectr | Anrop | @ysky | @ynkuus OyHKIUA
ypa B 00yY | Ipou3 | MPOU3 | UTM us aKTHB aKTHB
B B oOydeH | OmMUOK | CKPBITHIX BBIXOJHBIX
ust u HEWPOHOB HEUPOHOB
MLP 30- | 40,351 | 42,465 | 37,637 | BFGS | Dutpo | ['mmepOummmu Codprmaxc
1111-3 91 75 36 3 M eckas
MLP 30- |40,879 | 42,739 | 41,208 | BFGS | Cym. Jloructrueck | DKCHOHEHIIMA
2|7-3 77 73 79 7 KBaap. | as JIbHAS
MLP 30- |41,700 | 42,739 | 41,758 | BFGS | Durpo | ['mmepOwmmmu Codprmaxc
3117-3 88 73 24 7 M eckas
MLP 30- | 40,938 | 42,739 | 41,758 | BFGS SOS Jloructrueck | DKcHoHEHIIHA
416-3 42 73 24 10 as JIbHAasA
MLP 30- |40,997 | 42,465 | 41,208 | BFGS | Outpo | Jloructuueck | CodTmakc
5113-3 07 75 79 7 NS as
MLP 30- |41,407 | 42,739 | 41,758 | BFGS | OuTpo | ['mnepommmu | CodTmakc
6| 19-3 62 73 24 11 NS ecKas
MLP 30- |40,703 | 43,013 | 41,483 | BFGS | Outpo | Jloructuueck | CodTmakc
71| 16-3 81 70 52 7 NS as
MLP 30- |40,293 | 43,287 | 41,483 | BFGS | OuTtpo | ['mnmepommmu | CodTmakc
81|12-3 26 67 52 5 NS ecKas
MLP 30- |40,821 | 42,739 | 42,032 | BFGS | Cym. Jloructnueck | Jlorucruuecka
91]14-3 11 73 97 11 KBaJp. | as s
1| MLP 30- |40,645 | 43,287 | 41,208 | BFGS | Outpo | I'mmepommuu | CodTmakc
0|23 16 67 79 2 s ecKast
1| MLP 30- |40,234 | 43,561 | 41,208 | BFGS | Dutpo | Jloructuueck | CopTmakc
114-3 60 64 79 6 s as
1| MLP 30- |41,524 | 43,013 | 41,208 | BFGS | Outpo | Jloructrueck | Codrmakc
2| 20-3 93 70 79 9 M as
1| MLP 30- |41,348 | 42,739 | 41,208 | BFGS | Outpo | ['mmepOwma | Codrmakc
31|13-3 97 73 79 6 s eckas
1| MLP 30- |40,703 | 42,739 | 41,483 | BFGS | Ourpo | Jloructuueck | Codrmakc
41 8-3 81 73 52 7 M as
1| MLP 30- |40,234 | 41,095 | 42,857 | BFGS | Outpo | Jloructuueck | Codrmakc
5112-3 60 89 14 0 U as
1| MLP 30- | 40,703 | 43,561 | 41,483 | BFGS | Cym. Jloructrueck | DKCHOHEHIINA
6| 10-3 81 64 52 19 KBajp. | ad JIbHASI
1| MLP 30- |40,410 | 41,643 | 41,483 | BFGS | OHrpo | Jloructudeck Codprmaxc
71|5-3 56 84 52 13 s as
1| MLP 30- | 40,703 | 43,287 | 41,208 | BFGS | Cym. Jloructnueck | Jlorucruuecka
81]19-3 81 67 79 10 KBanp. | as s
1| MLP 30- |40,821 | 42,739 | 42,307 | BFGS | Cym. Jloructrueck | ['unepOummnue
91]10-3 11 73 69 9 KBanp. | as CKast
2 | MLP 30- | 40,703 | 42,739 | 41,758 | BFGS | Dutpo | Jloructuueck Codprmarc
0| 16-3 81 73 24 23 s as

Onucannpie B Tabmuie 12 Momenu CpaBHUBAINCH MEXKIY COOOW MyTeM

BBIYHCICHHUA IIPOLICHTA HpaBI/IJIBHOﬁ KJIaCCI/I(i)I/IKaLII/II/I, KOTOprﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IMPECACKA3aHO HAIIPABJICHHUC N3MCHCHUA ICHbI dKITUH. HpOBeI[GM
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knaccupukanuio B Matematnueckom makete STATISTICA na oOyuaromei

BBIOOpKE (PE3yNBTATHI IyYIINX MOJEIEH MpeIcTaBlIeHbI B Ta0muie 13).

Ta6muma 13. Utoru tpexdakropHoit kiaccudukaruu (hparMeHT)

Heiipoce Poct/Cnan/Heit | Poct\Crmag\Heit | Poct\Cnam\Heii | Poct\Cmag\Heit
TeBast TPpaAJIBHO- TpanbHO-PocTt | TpambHO-Cnian TpanbHO-Bee
MOJECIIb HeﬁTpaHBHO
MLP 30- [ Bce 370,0000 661,0000 674,0000 1705,000
17-3 Hpiimb 0,0000 345,0000 366,0000 711,000
HZT;’IZB“ 370,0000 316,0000 308,0000 994,000
Hpaiis 0,0000 52,1936 54,3027 41,701
HO (%)
Hemnpasu
1IBHO 100,0000 47,8064 45,6973 58,299
(%)
MLP 30- | Bce 370,0000 661,0000 674,0000 1705,000
19-3 Hpa;znnb 0,0000 359,0000 347,0000 706,000
Hifg’f“ 370,0000 302,0000 327,0000 999,000
Tpasuis 0,0000 54,3116 51,4837 41,408
HO (%)
Henpasnu
bHO 100,0000 45,6884 48,5163 58,592
(%)
MLP 30- | Bee 370,0000 661,0000 674,0000 1705,000
20-3 HPZI‘{‘Z“”" 0,0000 319,0000 389,0000 708,000
Hill’f“ 370,0000 342,0000 285,0000 997,000
IIpasuis 0,0000 48,2602 57,7151 41,525
HO (%)
Hemnpasu
HBHO 100,0000 51,7398 42,2849 58,475
(%)
MLP 30- | Bce 370,0000 661,0000 674,0000 1705,000
13-3 HP‘;‘;H”B 0,0000 313,0000 392,0000 705,000
Hiﬁ’fﬂ 370,0000 348,0000 282,0000 1000,000
[TpaBuib 0,0000 47,3525 58,1602 41,349
HO (%)
Henpasu
AbHO 100,0000 52,6475 41,8398 58,651
(%)
MLP 30- | Bce 370,0000 661,0000 674,0000 1705,000
6-3 HP&}‘I‘Z““" 0,0000 324,0000 374,0000 698,000
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Henpasu
JIHO
[IpaBuib
HO (%)
Henpasu

JIBHO 100,0000 50,9834 44,5104 59,062
(%)
HBy‘—II/IB IMOJIYYCHHBIC AAHHBIC, Mbl MOKCM CKa3aTb, 4TO JIydliass MOACIb —

370,0000 337,0000 300,0000 1007,000

0,0000 49,0166 55,4896 40,938

MLP 30-17-3 ¢ npouieHToM npaBmiibHBIX Kiaccudukarmii 41,70%.

Pesynbrar TpexdakropHoi knaccudukanuu «Poct/Cnan/HelTpanibHo» s
akumii GAZP nipencrasiena B [Ipunokennn 4 (711 yno0CcTBa HEBEPHBIC 3HAUCHUS
KJIacCU(PUKAIIMY BBIJCISIIMCH KPACHBIM I[BETOM ).

MunumanbHOe 3HaUYE€HUE MPOICHTA MPAaBHIBbHON Kiaccupukanuu — 26,67%
y moznenu MLP 30-2-3, makcumansHoe — 56,67% y monenu MLP 30-6-3. Takxe
npucyrctBytotr cetu MLP 30-17-3, MLP 30-14-3 u MLP 30-12-3 ¢ oguHakoBbIM
MaKCUMaJIbHbIM MPOLICHTOM MPaBUJIbHBIX Kilaccupukauuii 46,67%.

Hcnone3ys IOCTPOEHHBIE CeTH hi b & KJ1accuukanuu
«Poct/Cnag/HelTpaibHO» LIEHBI aKUUMK Ha OOydYaroumed M TEeCTOBOM BBIOOPKAX,
MOJIYYWJIU JaHHbIE, IPeICTaBIeHHbIE B Ta0auIe 14.

Tabnuua 14. [IporieHT npaBuiIbHOM TpexdakTopHOI

KJ1accu(uKauy HEMPOHHBIX ceTen

HeiipocereBas Mmoznens [IponieHT npaBuIBbHON IIpouieHT npaBUIIBHON
KJaccu(uKaluy Ha KJaccu(UKaIui Ha TECTOBOM
oOyyaroreit BEIOOpKe BoiOopke (TIpunoxenwue 4)
(Tabmuia 13)
MLP 30-11-3 40,35 36,67
MLP 30-7-3 40,88 40,00
MLP 30-17-3 41,70 46,67
MLP 30-6-3 40,94 56,67
MLP 30-13-3 41,00 36,67
MLP 30-19-3 41,41 43,33
MLP 30-16-3 40,70 43,33
MLP 30-12-3 40,29 33,33
MLP 30-14-3 40,82 46,67
MLP 30-2-3 40,65 26,67
MLP 30-4-3 40,23 36,67
MLP 30-20-3 41,52 33,33
MLP 30-13-3 41,35 30,00
MLP 30-8-3 40,70 33,33
MLP 30-12-3 40,23 46,67
MLP 30-10-3 40,70 43,33
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MLP 30-5-3 40,41 43,33
MLP 30-19-3 40,70 43,33
MLP 30-10-3 40,82 43,33
MLP 30-16-3 40,70 40,00

[IpoBeass uccienoBaHue MOCTPOEHHBIX TpeX(haKTOPHBIX KiaccudUKaIuH,
MOXeEM CJeaTh BBIBOJ O TOM, UTo Jiydinas mojaesb — MLP 30-6-3 ¢ MakcuManbHBIM
IPOILEHTOM BEpHBIX Kiaccupukammii — 56,67% Ha TecTOBOl BBHIOOPKE U C
YIOBJIETBOPUTEIbHBIM MPOILEHTOM TMpaBUIbHBIX Kiaccupukamuii — 40,94% Ha
oOyuatomeit BoiOOpke. [locTpoeHnass moxenbs kiaccupuuupyeT KojeOaHus
HaIpaBJICHUS 1IEHbI aKI[MU HAa HEJAOCTAaTOYHOM YpOBHE. JlaHHBIN pe3yJbTaT HElb3s

IIPU3HATDH ITOJOKUTCIIbHBIM.

2.3. Kuaaccuduxanus nis akuoua VTBR
[Toctpoum rpaduk BpeMeHnHoro psiga anst akuuu VIBR (mpeacraBieH Ha

pHUCyHKe 3).

VTBR

0,044
0,043
0,042
0,041

0,04
0,039

0,038
0 50 100 150 200 250

Pucynok 3. Bpemennoii psg VTBR
PaccmoTpum moapoOHel AByX(akKTOpHYI KiacCUPUKAIUIO ISl aKIUuu
VTBR. Jlna o0yuyeHus ceTd Mbl BOCHOJB30BAJIUCH JBYMSI MEPEMEHHBIMU —
HENpEpbIBHAsT W KaTeropuajibHas. B KadecTBE HENPEPBIBHOW IEPEMEHHOW MBI

WCIIOJB30BAIM IIeHbl 3akphiTHs akiuu VTBR. B kadectBe kareropuanbHOU
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NEPEeMEHHOI — 3HaueHus1 «PocTy», €Clii MO CPAaBHEHUIO C IMPEIBIIYIIEM 3HAaU€HUEM
IIEHa BBIPOCTa, B 00paTHOM ciiydae — mepeMeHHyo «Crmamy.

N3 umerommxcs 2500 map BXOAHBIX MapamMeTpoB Mbl mocTpomtn 500
HelpoceTeBbIX Mozened U BoiOpanu 20 myummx. MTorm HelpoceTeBbIX Mojeen
npuBeeHbI B TabuIe 15.

Ta6muma 15. Utoru HelipoceTeBBIX MOACIEH

Ne| Apxurekt | IIpous | Kontp | Tecr | Anropu | ®yHKI DyHKIUA OyHKIUA
ypa B 00y4Y | mpou3 | mpous ™ ust aKTHB aKTHUB
B B o0ydeH | ommOK CKPBITBIX BBIXOJTHBIX
us u HEHPOHOB HEHPOHOB
1 MLP 52,082 | 47,945 | 48,626 BEGS 0 Outpon | ['mmepbommye | Codrmakc
30-23-2 11 21 37 ust cKas
2 MLP 52,258 | 48,493 | 48,076 BEGS 0 Outpon | Jloructuueck | Codrmakc
30-18-2 06 15 92 ust as
3 MLP 51,788 | 49,863 | 48,626 | BFGS | Dutpon | I'mmepbommue | Codrmakc
30-8-2 86 01 37 12 ust cKas
4 MLP 51,261 | 48,219 | 48,351 BEGS 0 Ourpon | Jloructuueck | Codrmakc
30-2-2 00 18 65 ust ast
5 MLP 52,258 | 47,671 | 48,626 BEGS 0 Ourpon | ['unepbonuue | Codrmaxc
30-6-2 06 23 37 Hst cKas
6 MLP 51,847 | 48,219 | 48,901 BEGS 0 Cym. 'unep6onuue | Jloructuue
30-14-2 o1 18 10 KBaJIp. cKas cKasi
7 MLP 52,492 | 49,315 | 47,802 | BFGS | Outpon | ['unepbomuue | Codrmakc
30-25-2 67 07 20 12 Hst cKas
8 MLP 51,906 | 49,589 | 48,076 BEGS 9 Outpon | Jloructuueck | CodTmakc
30-9-2 16 04 92 Hst as
9 MLP 51,730 | 47,945 | 48,076 BEGS 0 Cym. I'unep6onuue | Jloructuue
30-11-2 21 21 92 KBaJIp. cKas cKast
1 MLP 51,436 | 48,219 | 48,076 BEGS 0 Outpon | ['unep6onuue | CodTmaxc
0| 30-13-2 95 18 92 us cKas
1 MLP 51,026 | 47,945 | 48,351 BEGS 0 Ourtpon | Jloructuueck | Codrmaxc
1 30-4-2 39 21 65 ust as
1 MLP 51,788 | 47,945 | 48,626 BEGS 0 Outpon | ['unepbonuue | CodTmaxc
2 | 30-20-2 86 21 37 us cKast
1 MLP 51,964 | 47,123 | 48,626 BEGS 0 Outpon | ['mnepbonmue | Codrmaxc
3 30-7-2 81 29 37 us cKast
1 MLP 51,730 | 47,945 | 48,901 BEGS 0 Outpon | Jloructuueck | Codrmaxc
4 30-3-2 21 21 10 ust as
1 MLP 50,909 | 48,493 | 48,351 BEGS 0 Cym. | I'mmepbommue | Jlorucrtrue
51| 30-30-2 09 15 65 KBaJp. cKas cKas
1 MLP 52,609 | 48,493 | 48,351 BEGS 0 Outpon | Jloructuueck | Codrmaxc
6 | 30-24-2 97 15 65 ust as
1 MLP 50,967 | 48,493 | 47,802 BEGS 0 Outpon | Jloructuueck | CodTmakc
7 | 30-29-2 74 15 20 ust ast
1 MLP 50,850 | 48,219 | 48,076 BEGS 0 Cym. | I'umepGonuue | Jloructuue
8 | 30-19-2 44 18 92 KBaJIp. cKas cKas
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1 MLP 51,554 | 47,945 | 48,626 DuTpon | Jloructuueck
9| 30122 | 25 | 21 | 37 |BFOSO - Codprmaxc
2 MLP 52,082 | 47,945 | 47,802 Dutpon | Jloructuueck
0 | 30-15-2 11 21 20 BFGS 0 s asi Codrmakc

Onucannpie B Tabimie 15 Mojenw CpaBHHBAIMCh MEXIy COOOW MyTem
BBEIYHCIICHUS] TIPOIIEHTA TMPABWIBHON KIIaCCH(PUKAIMKA, KOTOPBIM TOKA3hIBACT
HACKOJILKO BEPHO IPEJACKA3aHO HAIPaBJICHHE MU3MEHEHUS IIeHBI akiuu. [IpoBeaem
kinaccudukanuo B Marematndeckom makere STATISTICA na oOydaromei
BBIOOpKE (PE3yJIbTAThI JIYUIINX MOJIEJIEN TPEACTABIICHBI B Ta0uLe 16).

Tab6nuna 16. Utoru neyxdakropHoit kinaccupukanuu (GparMeHT)

HetipocereBas Poct/Cran-0 Poct\Cran-1 Poctr\Cnan-
MOJCTb Bce
MLP 30-25-2 Bce 835,0000 870,0000 1705,000

[TpaBmibHO 352,0000 543,0000 895,000
HenpaBuibHO 483,0000 327,0000 810,000
[TpaBwibHO (%) 42,1557 62,4138 52,493
Henpasunbro (%) 57,8443 37,5862 47.507
MLP 30-7-2 Bce 835,0000 870,0000 1705,000
[TpaBmibHO 323,0000 563,0000 886,000
HenpaBuiibHO 512,0000 307,0000 819,000
[TpaBwibHO (%) 38,6826 64,7126 51,965
HenpasunbHo (%) 61,3174 35,2874 48,035
MLP 30-24-2 Bce 835,0000 870,0000 1705,000
IIpaBunsHO 391,0000 506,0000 897,000
HenpasuiibHO 444,0000 364,0000 808,000
[TpaBwibHO (%) 46,8263 58,1609 52,610
Henpasunbzo (%) 53,1737 41,8391 47.390
MLP 30-29-2 Bce 835,0000 870,0000 1705,000
IIpaBunsHO 329,0000 540,0000 869,000
HenpasmibsHO 506,0000 330,0000 836,000
[TpaBuibHO (%) 39,4012 62,0690 50,968
HenpasuibHo (%) 60,5988 37,9310 49.032

W3y4nB mosydeHHBIE JaHHBIC, MBI MOXEM CKa3aTbh, YTO JIydIllash MOAEIb —
MLP 30-24-2 ¢ nporieHTOM NpaBMIbHBIX Kiaccudukammii 52,61%.

Pesynbrar aByxdaxtopHoit kiaccudukanuu «Poct/Cnam» st TecToBOMR
BeIOOpKK st akuuii VTBR mnpencrasinena B Ilpunoxkenun 5 (mis ymoOcTBa
HEBEpHbIE 3HAUCHUS KJIAaCCU(UKALIUN BbIIETSUIUCH KPACHBIM [IBETOM).

Camblii  BBICOKM  MPOLEHT  MPaBUJIBHBIX  KJIacCUpUKALMK  AJid
nByxpaktopaoi knaccudukanuu 70,00% Ha TectoBoi BbiOOpke y moneneit MLP

30-7-2 u MLP 30-29-2. PesynbtaT 43,33% BCcTpeuaercs cpa3y y Tpex Mojeneu —
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MLP 30-4-2, MLP 30-3-2 u MLP 30-19-2. HaubGonee dacto moBTOpsIOIIEECs
3HAUCHUSA TPaBWIBHBIX Kiaccuukammii: 20, dYro cooTBercTBYyeT 63,33%,
BcTpeuaercs y 6 monenei u3 20, u 18, uro cocrasnser 60,00% mpuHaginexur 5
mozensaM u3 20, npeacraBiaeHHbIX B [Ipunoxenun S.

Hcnons3ys moctpoennble cetu s kinaccudukanuu «Poct/Crnam» 1eHsl
aKIMK Ha 00Oy4Yaromieil U TeCTOBOM BHIOOpKaX, OJIYYUIIU JaHHbBIE, TIPEJICTABIICHHBIE
B Ta0yme 17.

Ta6muma 17. I[IporieHT npaBUIbHON JBYX(aKTOPHOM

KJ1accu(UKauy HEHPOHHBIX CeTen

HeiipocereBas Mmonens [IponieHT npaBuIBHON IIpouieHT npaBUIIBHON
KiaccupuKaluy Ha KJIacCHU(PUKAIIMU Ha TECTOBOM
oOyuJaroleii BRIOOpKe BeI0OpKe ([Ipunoxenue 5)
(Tabmuna 16)
MLP 30-23-2 52,08 63,33
MLP 30-18-2 52,26 63,33
MLP 30-8-2 51,79 63,33
MLP 30-2-2 51,26 63,33
MLP 30-6-2 52,26 60,00
MLP 30-14-2 51,85 60,00
MLP 30-25-2 52,49 66,67
MLP 30-9-2 51,91 63,33
MLP 30-11-2 51,73 60,00
MLP 30-13-2 51,44 60,00
MLP 30-4-2 51,03 43,33
MLP 30-20-2 51,79 63,33
MLP 30-7-2 51,96 70,00
MLP 30-3-2 51,73 43,33
MLP 30-30-2 50,91 66,67
MLP 30-24-2 52,61 63,33
MLP 30-29-2 50,97 70,00
MLP 30-19-2 50,85 43,33
MLP 30-12-2 51,55 66,67
MLP 30-15-2 52,08 60,00

[IpoBenst uccrmenoBaHUE MOCTPOCHHBIX JBYX(AKTOPHBIX KiIacCUpUKAIIHIMA,
MO>KEM CJeJIaTh BBIBOJI O TOM, YTO ONTHUMAJILHON MOJENbI0 aBisitorcs MLP 30-25-
2 u MLP 30-7-2, T.K. y HUX OJHM H3 JYYIIMX 3HAYEHU! MPOLIEHTA BEPHBIX
Kiaccudukanuii s 00yJaroniel 1 TECTOBOM BIOOPKHU. B 00111eii ClI0KHOCTH, MBI
MOXEM CKaszaTh, YTO JaHHas KiacCHU(MUKALMSI MOXKET HCIOJIb30BaThCS Ha IIEHAX

3akppiTHst  akumm  VIBR,  T.K.  pe3ynbrarel  HCCleqOBaHHMs ~ ObuIH
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YAOBJICTBOPUTCIIbHBI, 1 MOJICJIb XOpPOLIO KHaCCI/I(l)I/IHI/IpOBaIIa npcao0CTaBJICHHLIC

JTaHHBIC.

Paccmotpum  TpexdakTopuyio kmaccudpukammio s akiuu VIBR. s
OOy4eHHs] CEeTH MbI BOCHOJB30BAUCH ABYMSI MEPEMEHHBIMU — HEMpPEpBhIBHAS U
KareropuaibHasi. B kauecTBe HEMPEpPHIBHOM MEPEMEHHON MBI UCIIOIB30BAIN LIEHbI
3akpbiTus aknuu VTBR. B kadecTBe kareropuaabHON MEPEMEHHOW — 3HAYEHHE
«HetitpanmbHo», ecau neHa akmuu mnomagaer B umHTepBan (-0,03%; 0,03%)
KojeOaHus T1IeHbl, 3HaueHne «PocT», eciaum 1Mo CpPaBHEHHIO C TPEABIAYIIEM

3HaUYeHHUEM IIeHa Bo3pocia 6onee yem Ha 0,03%, nmepemennyro «Cramy, Koraa 1mo

CpPpaBHCHHIO C IIPCAbIAYIICM 3HAYCHUCM IICHA CHU3UJIACh OoJice yeM Ha 0,03%

[Toctpoum 20 HEHPOCETEBBIX MOJAENEN, KOTOPHIE HA TOCTATOYHOM YPOBHE

6y,[[€T npeayraablBaTb HAIIPaBJICHUC KOJIeOaHM IO CHEI. Hrorn HGﬁpOCGTGBBIX

MoJiesiei IpuBeIeHbI B Ta0auIe 18.

Ta6nuna 18. toru HelipoceTeBbIX MOACIEH

Ne| Apxurekr | IIpous | Koutp | Tect | Anrop | ®yHKn OyHKIUA DyHKIUA
ypa B 00y4 | mpowu3 | mpous UTM ust aKTHUB aKTHUB
B B oOyueH | ommok CKPBITBIX BBIXOJIHBIX
ust 51 HEUPOHOB HEHPOHOB
MLP 41,055 | 47,123 | 44,780 | BFGS Cym. l'unep6onmnu | Jloructuuecka
1| 30-12-3 72 29 22 17 KBaJIp. eckas s
MLP 41,114 | 44,109 | 45,054 | BFGS Cym. lunep6onnu | ['unepbonuue
2 | 30-8-3 37 59 95 1 KBaJIp. eckast cKast
MLP 41,114 | 44,109 | 45,054 | BFGS | DHurpo | Jloructudeck Codprmaxc
3| 30-18-3 37 59 95 1 U as
MLP 41,114 | 44,109 | 45,054 | BFGS | DHurpo | I'mmepOommy Codprmaxc
4 30-7-3 37 59 95 1 TUs eckast
MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | I'mmepOommu Codrmakc
5| 30-14-3 37 59 95 1 TUs eckast
MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | I'mmepOommu Codrmakc
6 | 30-20-3 37 59 95 1 TUs eckast
MLP 41,055 | 44,657 | 45,054 | BFGS | DHrpo | I'mmepOommy Co¢drmaxc
7| 30-17-3 72 53 95 16 TUs eckast
MLP 41,114 | 44,109 | 45,054 | BFGS Cym. I'mmepOonmu | Jloructuyecka
8 | 30-13-3 37 59 95 1 KBaJp. eckas s
MLP 41,114 | 44,109 | 45,054 | BFGS Cym. | T'mnepOommg Codprmaxc
9| 30-15-3 37 59 95 1 KBaJp. eckas
1 MLP 41,114 | 44,109 | 45,054 | BFGS Cym. | Jloructuueck | Jloructuuecka
0 30-3-3 37 59 95 1 KBaJIp. ast i
42

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

1 MLP 41,114 | 44,109 | 45,054 | BFGS Cym. ['unepOonua | DKcroHeHIua
1] 30-5-3 37 59 95 1 KBaJIp. eckast JbHAS

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc

2| 30-21-3 37 59 95 1 Hs as

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | I'mmepOonmu Co¢drmaxc
3| 30-14-3 37 59 95 1 Hs eckas

1 MLP 41,114 | 44,109 | 45,054 | BFGS Cym. Iunep6onuyu | ['unepOonnue
4 | 30-9-3 37 59 95 1 KBaJIp. eckas cKasi

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | Jlorucruueck Codprmaxc

5| 30-13-3 37 59 95 1 Hs as

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc

6 | 30-11-3 37 59 95 1 Hs as

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | I'mnepGommu Codrmakc

7 30-6-3 37 59 95 1 us eckas

1 MLP 41,114 | 44,109 | 45,054 | BFGS | Dutpo | I'mnepGommu Codrmakc

8 | 30-20-3 37 59 95 1 nus eckas

1 MLP 41,114 | 43,835 | 45,054 | BFGS | Durpo | Jloructuueck Codrmakc
9| 30-11-3 37 62 95 0 THst as

2 MLP 41,114 | 44,109 | 45,054 | BFGS Cym. | Jloructuueck | Jloructuuecka
0| 30-17-3 37 59 95 1 KBaJIp. ast i

Onucannpie B Tabnuue 18 Monenu CpaBHUBAIUCH MEXIY

co0oil mmyTem

BBIYUCIICHUA IIPOLCHTA HpaBHHBHOﬁ KJIaCCI/I(bI/IKaHHI/I, KOTOpBIﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IPCACKA3aHO HAIIPABJICHUC N3MCHCHUS LICHBI AKIIHNH. HpOBGI[GM

knaccudukanuio B Matemarmueckom maketre STATISTICA na oOydaromeit

BBIOOPKE (PE3yJIbTATHI JIYUIIUX MOJICNICH TTpeIcTaBlIeHbI B Tabnuie 19).

Tabnuua 19. Utoru tpexdakropHoit kinaccudukanuu (pparmMeHr)

Heiipoce Poct\Crrag\Heit | Poct\Cnag\Heii | Poct\Cniam\He#i | Poct\Criag\Heit
TeBast TpaJIbHO- TpasnibHO-PocT | TpanbHO-Criag TpanbHO-Bcee
MOJIEINTb HeiirpanbHo
MLP Bce 336,0000 701,0000 668.0000 1705,000
30-13-3 Hpi‘{‘zﬂm’ 0,0000 701,0000 0,0000 701,000
Hi‘;{?” 336,0000 0,0000 668,0000 1004,000
Hpass 0,0000 100,0000 0,0000 41114
HO (%)
Henpasnu
JIBHO 100,0000 0,0000 100,0000 58.886
(%)
MLP Bce 336,0000 701,0000 668.0000 1705,000
30-6-3 Hp‘;‘{‘i“”” 0,0000 701,0000 0,0000 701,000
Henpasn 336,0000 0,0000 668,0000 1004,000
JIBHO
Hpasus 0,0000 100,0000 0,0000 41114
HO (%)
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Henpasu
JBHO 100,0000 0,0000 100,0000 58,886
(%)
W3y4uB rosy4eHHbIe JaHHBIE, MBI MOKEM CKa3aTb, 4To 00e moaenu MLP 30-

13-3, MLP 30-6-3 okazaiuch Jy4liMu ¢ MPOLIEHTOM ITPaBUIIbHBIX KJIaCCU(UKAIIUM
—41,11%.

Pesynbrat Tpexdakroproi knaccubukanuu «Poct/Cnan/HelTpanbHo» s
akiuit VTBR mpeacrasnena B [Ipunoxkenuu 6 (11 y100CTBa HEBEpHBIC 3HAUCHUS
KJIACCU(UKALMHU BBIJICTSUIUCH KPACHBIM I[BETOM).

Y t1pexdaktopHOil KiIaccuduKaMu HauOoJiee YacThle pe3yJIbTaThl
noctpoeHHbix moaeneit: 15 (50,00% y 6 moxgeneit u 20), 16 (53,33% y 6 moxnenei
u3 20) u 18 (60,00% y 4 monmenert u3 20). MakcumanbHBIM pesymprar — 19
NpaBWIBHBIX  TpelcKa3zaHHbIX 3Hauenuit (mMomens MLP  30-13-3), uto
cootBeTcTBYET 63,33%. MuHHManbHbIM pe3ynbTaT — 13 IpaBUIBHBIX 3HAYEHUU
(43,33%) y mogenu MLP 30-3-3.

Hcnone3ys MOCTPOCHHBIE ceTu LTSI KJ1accuukanuu
«Poct/Cnag/HelTpaibHO» LIEHBI aKIMUM Ha OOydYaroumed M TECTOBOM BBIOOPKAX,
MOJIYYHJIA JAaHHBIE, TIPEICTaBICHHbIE B TaOuiie 20.

Tabnuua 20. [IpouieHT npaBUiibHOMN Tpex(aKTOPHOM

KJ1accu(UKauy HEHPOHHBIX CeTer

HelipocereBas mozeib [IponeHT npaBUIbLHOU IIpoueHT npaBUIIbLHOU
KJIacCU(UKaLIUU Ha KJ1acCu(UKallUK Ha TECTOBOM
oOyuaroiieil BBIOOpKe BbIOOpKe ([Ipunoxxenue 6)
(Tabmuna 19)
MLP 30-12-3 41,06 53,33
MLP 30-8-3 41,11 53,33
MLP 30-18-3 41,11 53,33
MLP 30-7-3 41,11 53,33
MLP 30-14-3 41,11 60,00
MLP 30-20-3 41,11 50,00
MLP 30-17-3 41,06 50,00
MLP 30-13-3 41,11 63,33
MLP 30-15-3 41,11 50,00
MLP 30-3-3 41,11 43,33
MLP 30-5-3 41,11 50,00
MLP 30-21-3 41,11 50,00
MLP 30-14-3 41,11 60,00
MLP 30-9-3 41,11 53,33
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MLP 30-13-3 41,11 50,00
MLP 30-11-3 41,11 53,33
MLP 30-6-3 41,11 53,33
MLP 30-20-3 41,11 60,00
MLP 30-11-3 41,11 60,00
MLP 30-17-3 41,11 56,67

[IpoBens uccienoBaHWE MOCTPOCHHBIX TPEX(AKTOPHBIX KiACcCU(UKALINH,
MO’KEM CJIEJIaTh BBIBOJ O TOM, uTO Jiyuinas Mojenab MLP 30-13-3 ¢ MakcuManbHbIMU
3HAYCHUSIMU TPOILEHTOB BEpHBIX Kiaccudukanuii. Ha wuror tpexdaxtopHoii
KJIaCCU(UKALMU MOKHO OINUPAThCS MPU NPUHATUN JAJIBHEUIIETr0 peuIeHUs, T.K.

,Z[aHHBIP'I crroco0 IMPpUHATHUA pCHICHUA OTIIMYACTCA OT H0ﬂ6paCI>IBaHI/I}I MOHCTKH.

2.4. Knaccupuxamus nias akuauu 1 CSG
[Toctpoen rpaduk BpemenHoro psaa s akuuun TCSG (mpencraBiieH Ha
puUcyHKe 4).
TCSG

3930
3880
3830
3780
3730
3680

3630
0 50 100 150 200 250

Pucynok 4. Bpemennoii psg TCSG
Paccmotpum  moapobOHeH ABYyX(aKTOpHYIO KiIacCU(UKAIMIO JUIsl aKIHH
TCSG. [lns o0y4yeHusi ceTd MbI BOCHOJIb30BAIUCH JIByMs MEPEMEHHBIMU —
HENpEpbIBHAsT W KaTeropuajibHas. B KadecTBe HENPEPBHIBHOW IEPEMEHHOW MBI
WCIIOJIB30BAIM TIeHBI 3akpbiTHs akmuu [ CSG. B kadecTBe KaTeropualbHOU
NEPEeMEHHOI — 3HaueHus «PocT», eclii Mo CpaBHEHUIO C MPEBIAYIIEM 3HAUCHUEM

[IEHa BBIPOCTa, B 00paTHOM ciiydae — nepeMeHHyo «Crmamy.
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N3 wumerommxcs 2500 map BXoaHBIX mapaMmeTpoB Mbl moctpowmin 500
HelpoceTeBbIX Mozened U BoiOpanu 20 myummx. MTorn HelpoceTeBbIX Mojeen
NIpuBEICHBI B TabuIe 21.

Tabnuna 21. Utoru HelipoceTeBbIX MOAENEH

Ne| Apxutexr | IIpous | Koutp | Tect | Anrop | ®yHku DyHKIUA OyHKIUA
ypa B 00y4 | mpowu3 | mpous UTM ust AKTHUB aKTHUB
B B oOydeH | omuoOk CKPBITBIX BBIXOHBIX
us u HEWPOHOB HEUPOHOB
1 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. lunep6onnu | Jloructuuecka
30-15-2 67 96 80 2 KBaJIp. eckas i
2 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. | lNunepbonuu | ['unepGonuue
30-3-2 67 96 80 1 KBaJIp. eckas cKas
3 MLP 52,961 | 44,931 | 55,219 | BFGS Cym. [Munep6onuu | ['unepbonuue
30-24-2 88 51 78 0 KBaJIp. eckas cKas
4 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. I'mnepOonuu | Jloructuyecka
30-22-2 67 96 80 1 KBaJIp. eckas A
5 MLP 49,970 | 50,410 | 52,197 | BFGS | DHurpo | I'mmepbommu Codprmaxc
30-10-2 67 96 80 1 us eckas
6 MLP 53,489 | 46,849 | 54,945 | BFGS | Dutpo | Jlorucruueck Codrmakc
30-3-2 74 32 05 0 us as
7 MLP 52,844 | 45,753 | 54,120 | BFGS | Dutpo | Jloructuueck Co¢drmaxc
30-16-2 57 42 88 0 s as
8 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. | Jloructuueck | DKCIOHEHIMA
30-27-2 67 96 80 1 KBaJIp. ast JbHAS
9 MLP 52,844 | 44,657 | 55,494 | BFGS | Dutpo | Jloructuueck Codprmarc
30-6-2 57 53 51 0 s as
1 MLP 53,607 | 45,205 | 52,747 | BFGS Cym. l'unep6onnu | ['unepbonuue
0| 30-2-2 04 48 25 0 KBaJIp. ecKast CKast
1 MLP 53,255 | 48,493 | 55,219 | BFGS Cym. | Jloructuueck | Jloructuuecka
1| 30-4-2 13 15 78 0 KBaJIp. ast S
1 MLP 52,903 | 45,753 | 52,472 | BFGS | Dutpo | Jloructuueck Clpormaxc
2 30-9-2 23 42 53 0 s as
1 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. lunep6onnu | ['unepbonuue
3| 30-13-2 67 96 80 1 KBaJIp. ecKast CKast
1 MLP 49,970 | 50,410 | 52,197 | BFGS Cym. | Jloructudeck | DKCIOHEHITHA
4 | 30-18-2 67 96 80 1 KBaJp. ast JIbHASA
1 MLP 52,785 | 44,383 | 53,571 | BFGS | DHrpo | I'mmepOommu Co¢drmaxc
5| 30-21-2 92 56 43 0 TUs eckast
1 MLP 49,970 | 50,410 | 52,197 | BFGS | DHurpo | I'mmepOommy Co¢drmaxc
6 | 30-30-2 67 96 80 1 TUs eckast
1 MLP 50,205 | 50,410 | 52,197 | BFGS Cym. I'mmepOommu | Jloructuyecka
7| 30-17-2 28 96 80 1 KBaJp. eckas s
1 MLP 53,489 | 45,753 | 52,747 | BFGS | DHurpo | I'mmepOommy Codprmaxc
8 | 30-29-2 74 42 25 0 TUs eckast
1 MLP 52,903 | 44,657 | 53,296 | BFGS Cym. | Jloructryeck | DKCHOHEHITHA
9 | 30-19-2 23 53 70 0 KBaJIp. ast JbHAS
2 MLP 50,791 | 50,684 | 53,296 | BFGS | Cym. | Jloructuueck | ['umepbonmue
0 30-8-2 79 93 70 6 KBaJIp. ast cKas
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Onucannbie B Tabmuue 21 Mojenu CpaBHUBAINCH MEXIY COOOW MyTem
BBIUMCJICHHUS] TIPOIICHTAa TMPaBUJIBHONW KIacCH(UKAIMKA, KOTOPBIM IOKa3bIBAET
HACKOJIBKO BEPHO TIPEJICKa3aHO HaIpaBJICHHE W3MEHEHUs IeHbI akiuu. [IpoBenem
knaccupukanuio B Matematnueckom makete STATISTICA na oOyuaromei
BBIOOpKE (pe3ysIbTaThl JIYUIINX MOJIETIeH TIpeICTaBlIeHbI B Ta0auIe 22).

Ta6muna 22. Utoru asyxdakropHoit kiaccudukaiuu (GparMeHT)

HeiipocereBas Poct/Cnan-0 Poct\Cnan-1 Poct\Cnan-
MOJIEJIb Bce
MLP 30-3-2 Bce 853,0000 852,0000 1705,000

[TpaBunbHO 434,0000 478,0000 912,000
HenpaBuibHO 419,0000 374,0000 793,000
[TpaBusbHO (%) 50,8792 56,1033 53,490
Henpasunbro (%) 49,1208 43,8967 46,510
MLP 30-2-2 Bce 853,0000 852,0000 1705,000
[TpaBunbHO 4240000 490,0000 914,000
HenpasmibsHO 429,0000 362,0000 791,000
ITpaBunbsHO (%) 49,7069 57,5117 53,607
Henpasunbro (%) 50,2931 42,4883 46,393
MLP 30-4-2 Bce 853,0000 852,0000 1705,000
[TpaBunbHO 291,0000 617,0000 908,000
HenpasmibsHO 562,0000 235,0000 797,000
[TpaBuibHO (%) 34,1149 72,4178 53,255
Henpaswmisao (%) 65,8851 27,5822 46,745
MLP 30-29-2 Bce 853,0000 852,0000 1705,000
IIpaBunsHO 485,0000 427,0000 912,000
HenpasmibsHO 368,0000 425,0000 793,000
[TpaBuibHO (%) 56,8581 50,1174 53,490
Henpaswmisao (%) 43,1419 49,8826 46,510

N3yuuB mosydeHHbIE TAHHBIE, MBI MOXEM CKa3aTh, YTO Jyd4Illash MOJIEIb —
MLP 30-2-2 ¢ nporieHTOM IIpaBUIBHBIX Ki1accudukaimii — 53,61%.

Pesynbrar nByxdakropHoit kinaccudukamuu «Poct/Cnam» mjis TECTOBOU
BeIOOpku s akiuii TCSG mpencraBnena B [lpwnoxenun 7 (s ymoOcTBa
HEBEpHbIE 3HAYEHUS KJIACCU(DUKAIIUU BbIACIISIUCH KPACHBIM I[BETOM).

HanmMenbimii mpoueHT npaBuiibHON Kiaccupukanuu — 56,67% (17 BepHbIX
3HaueHuit) y w™ogemu MLP  30-16-2. HauOGonbimuii mOpoIeHT NpaBUIIHLHON
knaccuukanmn — 73,33% (22 BepHbix 3HaueHusi) y moaenun MLP 30-3-2.
Bcerpeuatores takxe cinenyromue 3HadeHus: 70,00% y 2 moneneit, 63,33% y 7

mogenent u 60,00% y 6 Mmoaenei.
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Hcnone3ys moctpoeHHble cetu g kinaccuduxanun «Poct/Crnamy 1eHbl
aKIuu Ha o0ydaromiei 1 TeCTOBOM BBIOOPKAX, MOTYYHIIN JaHHbIE, IPEICTABICHHbIC
B Ta0uie 23.

Tabmuma 23. [IpoueHT npaBUIbHON ABYX(aKTOPHOM

KJaccupuKaIui HEMPOHHBIX CeTei

HeiipocereBas mojienb [IpouieHT npaBUIbHOM [IponieHT npaBUIBLHOM
KJaccu(uKaluy Ha KJIacCU(UKAIUN HA TECTOBOM
oOyyaroreii BEIOOpKe BeI0OpKE (IIpunokenue 7)
(Tabnuua 22)
MLP 30-15-2 49,97 63,33
MLP 30-3-2 49,97 70,00
MLP 30-24-2 52,96 60,00
MLP 30-22-2 49,97 60,00
MLP 30-10-2 49,97 63,33
MLP 30-3-2 53,49 73,33
MLP 30-16-2 52,84 56,67
MLP 30-27-2 49,97 63,33
MLP 30-6-2 52,84 60,00
MLP 30-2-2 53,61 63,33
MLP 30-4-2 53,26 63,33
MLP 30-9-2 52,90 66,67
MLP 30-13-2 49,97 70,00
MLP 30-18-2 49,97 60,00
MLP 30-21-2 52,79 70,00
MLP 30-30-2 49,97 66,67
MLP 30-17-2 50,21 60,00
MLP 30-29-2 53,49 63,33
MLP 30-19-2 52,90 60,00
MLP 30-8-2 50,79 63,33

[IpoBeas wuccienoBaHUE MNOCTPOCHHBIX JBYX(AKTOPHBIX KiacCcU(UKaLuUi,
MOXEM CcJieJlaThb BBIBOJ O TOM, 4To jyuiias monenb MLP 30-3-2, T.k. umeer
MaKCUMaJIbHbIC 3HAYEHUS MPOICHTOB BEPHBIX KiaccuuKauii Ha oOydaromie u
TecToBOM BhIOOpKax. CiegoBaTeabHO, TPOCTPOCHHYIO CETh MOYKHO HMCIOJIb30BATh

JUTst petiieHus 3anay kinaccudukamnmii «Poct/Cnany.

Paccmotpum  Tpexdakropuyro knaccubukarmio g akiun TCSG. s
OoOy4YeHHUsl CEeTH Mbl BOCHOJb30BAIUCH ABYMs IMEPEMEHHBIMU — HEMNpEpbIBHAS U
KaTeropuaiabpHas. B kauecTBe HENPEPHIBHOM NIEPEMEHHOM MBI UCIIOJIb30BAJIA LIEHBI
3akpeiTust akuuu TCSG. B kauecTBe KaTeropuadibHOW MEPEMEHHONM — 3HAUYEHUE

«HetitpanpHo», ecau 1eHa aknuu mnomnagaer B umHTepBan (-0,08%; 0,08%)
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KojeOaHus T1eHbl, 3HaueHue «PocT», eciam 1Mo CpPaBHEHHIO C TPEIBIAYIIEM

3HauYeHUEM IieHa Bo3pocia Oonee yem Ha 0,08%, mepemennyro «Cramay, Koraa 1mo

CpPaBHEHHMIO C MIPEABIAYIIEM 3HaUCHHUEM IIeHa CHU3MIachk oosiee yeM Ha 0,08%.

[Toctpoum 20 HEMPOCETEBBIX MOJENEN, KOTOPHIE HA TOCTATOYHOM YPOBHE

6YI[CT npeayraablBaTb HAIIPABJICHUC KOJIcOaHM IICHBEI. Hrorn HCﬁpOCGTeBBIX

MoJiesiel IpuBeIeHbI B Ta0uIe 24.

Tabnuna 24. U'toru HelpoCceTeBbIX MOAEIEH

No| Apxurekrt | [Ipous | Koutrp | Tect | Anrop | @yHKIL DOyHKIUSA DOyHKIUSA
ypa B 00y4 | mpowu3 | mpous ATM Hst aKTHB AKTUB
B B o0y4eH | onmmok CKPBITBIX BBIXOJHBIX
us u HEHPOHOB HEHPOHOB
MLP 37,360 | 36,986 | 37,637 | BFGS Cym. | Jloructuueck | I'mnepOonuue
1| 30-8-3 70 30 36 32 KBaJIp. ast cKast
MLP 36,187 | 36,164 | 37,362 | BFGS | Durpo | Jlorucruueck Codprmaxc
2 30-4-3 68 38 64 9 us as
MLP 35,894 | 35,616 | 36,813 | BFGS Cym. | T'mnep6omuu | Jlormctuuecka
3| 30-14-3 43 44 19 7 KBaJIp. eckas A
MLP 36,129 | 35,616 | 37,362 | BFGS Cym. | Jloructuueck | Jlormeruuecka
4 30-4-3 03 44 64 9 KBaJIp. ast A
MLP 36,304 | 36,164 | 37,087 | BFGS Cym. | T'mnepGomuu | Jlormctuuecka
51 30-10-3 99 38 91 6 KBaJIp. eckas P
MLP 36,304 | 36,438 | 37,362 | BFGS | DHrpo | Jlorucrudeck Codprmaxc
6 | 30-16-3 99 36 64 7 THst as
MLP 35,953 | 36,164 | 36,813 | BFGS | Cym. | I'mmepbommu | ['mmepOonmue
7 | 30-13-3 08 38 19 8 KBaJIp. eckas cKas
MLP 36,363 | 36,164 | 37,087 | BFGS Cym. | Jloructryeck | DKCIOHEHITHA
8 30-9-3 64 38 91 22 KBaJIp. ast JIbHAA
MLP 36,070 | 36,164 | 37,362 | BFGS Cym. | Jloructuueck | Jloructuuecka
9| 30-11-3 38 38 64 13 KBaJIp. ast s
1 MLP 36,187 | 36,164 | 37,087 | BFGS | Durpo | I'umepbomuu Codprmarc
0| 30-29-3 68 38 91 8 s ecKas
1 MLP 35,249 | 38,082 | 37,087 | BFGS | Dutpo | Jlorucruueck Codprmarc
1 30-2-3 27 19 91 7 Ust ast
1 MLP 36,129 | 36,438 | 37,362 | BFGS Cym. lunep6onmu | ['unepOonuye
2| 30-17-3 03 36 64 10 KBaJIp. ecKkas cKas
1 MLP 36,715 | 36,438 | 36,813 | BFGS Cym. | Jloructuueck | ['mnepOonuue
3| 30-10-3 54 36 19 12 KBaJIp. ast CKast
1 MLP 35,835 | 36,164 | 37,362 | BFGS Cym. lunep6onuu | Jloructuuecka
4 30-5-3 78 38 64 6 KBaJIp. ecKkas i
1 MLP 36,129 | 35,342 | 37,362 | BFGS Cym. lunep6onuu | Jloructuuecka
5| 30-29-3 03 47 64 4 KBaJIp. ecKkas i
1 MLP 36,246 | 36,438 | 37,362 | BFGS | DHrpo | Jloructudeck Codrmakc
6 30-7-3 33 36 64 9 s as
1 MLP 36,715 | 35,616 | 38,186 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc
7 30-2-3 54 44 81 9 s as
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1 MLP 36,422 | 36,438 | 37,362 | BFGS | Dutpo | ['mmepbonuu Co¢drmaxc

8 | 30-16-3 29 36 64 6 Hs eckas

1 MLP 36,070 | 36,438 | 37,362 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc

9| 30-28-3 38 36 64 6 Hs as

2 MLP 36,011 | 36,164 | 36,813 | BFGS Cym. ['unep6onuu | Jloructuyecka
0| 30-15-3 73 38 19 7 KBaJIp. eckast S

Onucannpie B Tabmuie 24 MOJECIM CPaBHUBAIUCh MEXIy COOOW IyTem
BBEIYHCIICHUS] TIPOIIEHTA TMPABWIBHON KIIaCCH(PUKAIMKA, KOTOPBIM TIOKA3hIBACT
HACKOJILKO BEPHO TMPEJACKA3aHO HAIPaBJICHUE W3MEHEHUS IIeHbI akiuu. [IpoBeaem
kinaccudpukanuo B Marematndeckom maketre STATISTICA nHa oOydaromei
BBIOOpKE (PE3yJIbTATHI JIYUIIUX MOJIEJIEN TPEACTABIICHBI B Ta0IULIE 25).

Tabnuua 25. Utoru TpexdakropHoit kinaccudukanuu (hbparmMeHr)

Heiipoce Poct\Crag\Heii | Poct\Cnian\Heii | Poct\Cnag\Heii | Poct\Criag\Heit
TeBast TpaJIbHO- TpasibHO-Poct | TpanbHO-Criag TpanbHO-Bcee
MOJeNb HeiitpanbHo
MLP Bee 558,0000 586,0000 561,0000 1705,000
30-8-3 HP?I’Z““" 210,0000 362,0000 65,0000 637,000
Hi‘f}’f“ 348,0000 224,0000 496,0000 1068,000
Hpasirs 37,6344 61,7747 11,5865 37,361
HO (%)
Hemnpasu
NBHO 62,3656 38,2253 88,4135 62,639
(%)
MLP Bee 558,0000 586,0000 561,0000 1705,000
30-29-3 Hpi‘{‘zﬂm’ 279,0000 337,0000 0,0000 616,000
Hi‘g{?” 279,0000 249,0000 561,0000 1089,000
Hpa, 50,0000 57,5085 0,0000 36,129
HO (%)
Henpasnu
JTBHO 50,0000 42,4915 100,0000 63,871
(%)
MLP Bee 558,0000 586,0000 561,0000 1705,000
30-2-3 Hp‘;‘{‘z“”" 210,0000 416,0000 0,0000 626,000
Hiﬁ’f” 348,0000 170,0000 561,0000 1079,000
Hpas, 37,6344 70,9898 0,0000 36,716
HO (%)
Henpasu
JIBHO 62,3656 29,0102 100,0000 63,284
(%)
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N3yunB nogydyeHHbIE JAHHBIE, Mbl MOKEM CKa3aTh, YTO Jydlllas MOJEIb —
MLP 30-8-3 ¢ mporienToOM npaBmiIbHBIX Kiaccudukanuii 37,36%.

Pesynbrar TpexdakropHoi knaccudukanuu «Poct/Cnan/HelTpanibHoy» s
akuuit TCSG npeacrasnena B [Ipunoxkenun 8 (11 ygoOCTBAa HEBEPHBIE 3HAUCHUS
KJ1acCU(PUKaIMU BBIACISIIUCH KPACHBIM IIBETOM ).

Camoe yacTo moBTOpsitoleecs 3HaUeHUE MpaBuiIbHOM Kiaccudukanuu — 11
(cootBeTcTBYEeT 36,67%) moBTOopsiercss 'y 13 mogmeneit u3z 20. CaMoe BBICOKOE
snaueHue — 12 (40,00%) y mozaenu.

Ucnons3ys MTOCTPOCHHBIE ceTH TSt KJ1accu(UKaIuu
«Poct/Cnan/HelTpanbHo» LIEHBI aKIMKM Ha OOydaronied M TECTOBOM BBIOOpPKaAX,
MOJIYYHJIA JAHHBIE, TIPEICTABJICHHbBIE B Ta0uIle 26.

Tabnuua 26. [IpouieHT npaBUiIbHON Tpex(aKTOPHOM

KJ1accu(uKanuy HEeHPOHHBIX ceTen

HeiipocereBas mojienb [IponieHT npaBUIbHOM [IponeHT npaBUILHOU
KJaccu(uKauy Ha KJIacCU(PUKAlUK HAa TECTOBOM
oOyuatolieil BEIOOpKe BbIOOpKe ([Ipunoxenue 8)
(Tabmuna 25)
MLP 30-8-3 37,36 30,00
MLP 30-4-3 36,19 33,33
MLP 30-14-3 35,89 30,00
MLP 30-4-3 36,13 36,67
MLP 30-10-3 36,30 33,33
MLP 30-16-3 36,30 36,67
MLP 30-13-3 35,95 36,67
MLP 30-9-3 36,36 36,67
MLP 30-11-3 36,07 33,33
MLP 30-29-3 36,19 36,67
MLP 30-2-3 35,25 36,67
MLP 30-17-3 36,13 36,67
MLP 30-10-3 36,72 36,67
MLP 30-5-3 35,84 33,33
MLP 30-29-3 36,13 40,00
MLP 30-7-3 36,25 36,67
MLP 30-2-3 36,72 36,67
MLP 30-16-3 36,42 36,67
MLP 30-28-3 36,07 36,67
MLP 30-15-3 36,01 36,67

[IpoBenss uccienoBaHue MOCTPOEHHBIX TPEeX(PaKTOPHBIX KiIacCU(PUKALINA,
MOKEM CIelaTh BBIBOJ O TOM, 4YTO omTumaibHas moaeiab — MLP 30-29-3 ¢

MaKCUMaJIbHbIM 3HAYEHUEM TMpoIleHTa MpaBWiIbHBIX Kiaccudukauuii 40,00% Ha
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TECTOBOM BBIOOPKE U JOBOJIBHO BBICOKMM 3HadeHHeM — 36,13% nHa oOyuarorei
BbIOOpKE. [TomydeHHbII pe3ynbTaT Mbl HE MOYKEM MPU3HATH MOJIOKUTEIbHBIM, CETH
JAHHOM apXWUTEKTyphl HE SABISIOTCS NPUTOAHBIMH JJs1  Tpex(aKTopHOI

KJ1accu(uKaImm.

2.5. Kanaccupuxamus nias akaun YNDX
[Toctpoen rpadux Bpemennoro psga mias akiuun YNDX (mpenacrtaBieH Ha

pHUCYHKE 5).

YNDX

4900
4850
4800
4750

4700
0 50 100 150 200 250

Pucynok 5. Bpemennoi psg YNDX

Paccmotpum  moapoOHe ABYyX(aKTOpHYIO KiIacCU(PUKAIMIO JUIsl aKIUH
YNDX. Jlna oOy4yeHus ceTh MbI BOCIHOJIb30BAJIUCh JIByMsS MNEPEMEHHBIMH —
HENpEpbIBHAsT W KaTeropuajbHas. B kauecTBe HENPEPBIBHOW IEPEMEHHOW MBI
WCIIOJB30BaIM 1eHBl 3akpbiTus akiuu YNDX. B kadecTBe kaTeropuajibHOU
MEePEMEHHON — 3HaueHus «PocT», eCiu Mo CPaBHEHHIO C MPEAbIAYIIEM 3HAUCHUEM
1IeHa BBIpOCTa, B 00paTHOM ciydyae — nepeMeHnnyto «Cmany.

N3 umerommxcss 2500 map BXoAHBIX mapamMeTpoB Mbl moctpowtn 500
HeHpoceTeBbIX Mojenei U BriOpanu 20 myummx. MTorn HeMpoceTeBbIX Mojenen

npuBeACeHBI B TaduIe 27.
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Tabnuma 27. Utoru HeilpoceTeBbIX MOAeNel

Ne| Apxurekt | IIpous | Kontp | Tect | Anropu | ®yHKI DyHKIUA OyHKIUA
ypa B 00y4 | mpou3 | mpowu3 ™ us aKTHUB aKTHUB
B B oOydeH | omuoOK CKPBITBIX BBIXOJHBIX
ust u HEWPOHOB HEWPOHOB
1 MLP 53,079 | 53,150 | 55,494 | BFGS | DOutpo | Jloructuueck | Codrmakc
30-2-2 18 68 51 25 M as
2 MLP 52,492 | 48,767 | 54,120 | BFGS | BOutpo | Jloructuueck | Codrmakc
30-22-2 67 12 88 0 M as
3 MLP 50,909 | 49,863 | 53,846 | BFGS | Durpo | 'mnepOomuu Codrmakc
30-3-2 09 01 15 2 M eckas
4 MLP 52,492 | 45,205 | 52,747 | BFGS Cym. lunep6onuu | Jloructuyeck
30-23-2 67 48 25 0 KBaJIp. eckas ast
5 MLP 52,492 | 44,657 | 53,021 | BFGS | Dutpo | Jloructuyeck Co¢drmaxc
30-11-2 67 53 98 0 NS as
6 MLP 53,372 | 53,972 | 54,120 | BFGS | Durpo | I'mmepOomany Co¢drmaxc
30-8-2 43 60 88 19 NS ecKas
7 MLP 53,607 | 49,589 | 54,395 | BFGS | Durpo | I'mmepOomany Co¢drmaxc
30-16-2 04 04 60 0 NS ecKas
8 MLP 52,844 | 49,863 | 54,395 | BFGS | Durpo | I'mmepOomany Co¢drmaxc
30-10-2 57 01 60 10 NS ecKas
9 MLP 51,261 | 49,315 | 54,670 | BFGS Cym. | Jloructuueck | Jloructuueck
30-4-2 00 07 33 3 KBaJIp. ast ast
1 MLP 51,788 | 49,315 | 53,296 | BFGS | Durpo | I'mmepOomany Co¢drmaxc
0| 30-26-2 86 07 70 9 s ecKas
1 MLP 52,551 | 45,205 | 55,769 | BFGS | Dutpo | T'mnepOomnuy Codrtmakc
1| 30-19-2 32 48 23 0 s ecKas
1 MLP 51,847 | 46,575 | 52,747 | BFGS | DHrpo | Jlormctuueck Codrmaxc
2 | 30-13-2 51 34 25 0 THSt as
1 MLP 51,671 | 49,589 | 53,846 | BFGS Cym. Iunep6onmu | Jloructudeck
3 30-6-2 55 04 15 2 KBaJp. eckas ast
1 MLP 52,668 | 49,589 | 53,571 | BFGS | DHurpo | 'mnepbommg Codprmaxc
4 | 30-12-2 62 04 43 0 s eckas
1 MLP 52,492 | 45,479 | 52,747 | BFGS Cym. | Jloructuueck Codrmaxc
5 30-7-2 67 45 25 0 KBaJp. ast
1 MLP 51,906 | 46,301 | 52,747 | BFGS | DHrpo | Jlormctuueck Codrmaxc
6 | 30-29-2 16 37 25 0 Hst as
1 MLP 53,372 | 52,328 | 54,395 | BFGS Cym. | T'umep6ommu | ['umepOomny
7 | 30-21-2 43 77 60 21 KBaJp. eckas eckas
1 MLP 51,612 | 48,767 | 53,021 | BFGS Cym. | Jloructuueck | Jloructuueck
8 | 30-15-2 90 12 98 0 KBaJIp. ast ast
1 MLP 54,369 | 53,424 | 54,120 | BFGS | Dutpo | 'mnepOomuy Codprmarc
9 | 30-20-2 50 66 88 22 Hst ecKas
2 MLP 51,964 | 49,589 | 53,846 | BFGS | Outpo | Jloructuueck Codprmarc
0 | 30-24-2 81 04 15 0 s as

Onucannpie B Tabnuie 27 MOAETH CPAaBHUBAINCH MEXKIY COOOW MyTeM

BBIYHCICHUA IIPOLICHTA HpaBI/IJIBHOﬁ KJIaCCI/I(i)I/IKaLII/II/I, KOTOprﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IMPECACKA3aHO HAIIPABJICHHUC N3MCHCHUA IICHBI dKITUH. HpOBeI[GM
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knaccupukanuio B Matematnueckom makete STATISTICA na oOyuaromei
BBIOOpKE (PE3yNBTATHI IyYIINX MOJEIECH MpeICTaBlIeHbI B Ta0Omuie 28).

Ta6muna 28. Utoru asyxdakropHoi kinaccudukaiuu (GparMeHT)

HeiipocereBas Poct/Cnan-0 Poct\Cnan-1 Poct\Cnan-
MOJIEJIb Bce
MLP 30-8-2 Bce 832,0000 873,0000 1705,000

[TpaBmiibHO 241,0000 669,0000 910,000
HenpaBuibHO 591,0000 204,0000 795,000
[TpaBmibHO (%) 28,9663 76,6323 53,372
Henpasunbro (%) 71,0337 23,3677 46,628
MLP 30-16-2 Bce 832,0000 873,0000 1705,000
[TpaBunbHO 273,0000 641,0000 914,000
HenpaBuibHO 559,0000 232,0000 791,000
[TpaBuibHO (%) 32,8125 73,4250 53,607
Henpasunbro (%) 67,1875 26,5750 46,393
MLP 30-6-2 Bce 832,0000 873,0000 1705,000
[TpaBunbHO 136,0000 745,0000 881,000
HenpasmibsHO 696,0000 128,0000 824,000
[TpaBwibHO (%) 16,3462 85,3379 51,672
Henpasunbro (%) 83,6538 14,6621 48,328
MLP 30-29-2 Bce 832,0000 873,0000 1705,000
[TpaBunbHO 232,0000 653,0000 885,000
HenpasmibsHO 600,0000 220,0000 820,000
[TpaBuibHO (%) 27,8846 74,7995 51,906
HenpaswmisHo (%) 72,1154 25,2005 48,094
MLP 30-21-2 Bce 832,0000 873,0000 1705,000
IIpaBunsHO 320,0000 590,0000 910,000
HenpasmibHO 512,0000 283,0000 795,000
[TpaBuibHO (%) 38,4615 67,5830 53,372
Henpaswmisao (%) 61,5385 32,4170 46,628
MLP 30-20-2 Bce 832,0000 873,0000 1705,000
IIpaBunsHO 326,0000 601,0000 927,000
HenpasmibsHO 506,0000 272,0000 778,000
[TpaBuibHO (%) 39,1827 68,8431 54,370
HenpaswmisHo (%) 60,8173 31,1569 45,630

N3yunB mosydeHHbIE JAHHBIE, Mbl MOKEM CKa3aTh, YTO Jydlllas MOJEIb —
MLP 30-20-2 ¢ mporieHTOM BepHbIX Kiaaccudukanuii 54,37%.

Pesynbrar nByxdakropHoit kinaccudukanuu «Poct/Cnam» mis TeCTOBOM
BeIOOpku s akuuid YNDX mpencraBnena B Ilpunoxkenun 9 (ms ymoOcTBa
HEBEPHbBIC 3HAYCHUS KJIAaCCU(DUKALINY BBIICIISUIUCH KPACHBIM 1IBETOM).

Hauxynmuit pesynsTaT nByxdakTopHoi kinaccudukanuu y moaenu MLP 30-
2-2 —36,67% npaBunbHOM knaccudukanuu. Ho 3To e1MHCTBEHHOE BBLACISAIONIEECS
3HaueHue B HaOope u3 20 Mopenel, T.K. MPOLEHT MPaBUIBLHON KiaccupUKaIuu
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Bappupyercs B npoMexyTtke oT 60,00% no 66,67% (Takoil moOKazareinb
HaOmogaetcss y 14 mopeneit u3 20 mpencTaBieHHBIX). Takke NPUCYTCTBYET
nokasatelib BepHoi kiaccudukamu 70,00% y moaeneir MLP 30-29-2 u MLP 30-
6-2.

Hcnons3ys moctpoeHHble cetu misi kinaccudukanuu «Poct/Criam» 1eHBbI
aKIMU Ha 00ydaroIel ¥ TeCTOBOW BRIOOpKAX, TMOTYUYMIN JaHHbIE, TPEICTABICHHBIC
B Tabmme 29.

Ta6muma 29. [IporeHT mpaBUIBHOM IBYX()aKTOPHOM

KJ1accu(UKauy HEHPOHHBIX CeTen

HeiipocereBas Mmonens [IponieHT npaBuIBHON IIpouieHT npaBUIIBHON
KJaccu(uKaluy Ha KJIaccu(UKaIui Ha TECTOBOM
oOyuJaroleii BRIOOpKe BeiOopke ([Ipunoxenue 9)
(Tabmuia 28)
MLP 30-2-2 53,08 36,67
MLP 30-22-2 52,49 60,00
MLP 30-3-2 50,91 63,33
MLP 30-23-2 52,49 63,33
MLP 30-11-2 52,49 66,67
MLP 30-8-2 53,37 50,00
MLP 30-16-2 53,61 63,33
MLP 30-10-2 52,84 60,00
MLP 30-4-2 51,26 63,33
MLP 30-26-2 51,79 66,67
MLP 30-19-2 52,55 66,67
MLP 30-13-2 51,85 66,67
MLP 30-6-2 51,67 70,00
MLP 30-12-2 52,67 60,00
MLP 30-7-2 52,49 63,33
MLP 30-29-2 51,91 70,00
MLP 30-21-2 53,37 63,33
MLP 30-15-2 51,61 66,67
MLP 30-20-2 54,37 60,00
MLP 30-24-2 51,96 60,00

[IpoBenst uccrmenoBaHUE MOCTPOCHHBIX JBYX(AKTOPHBIX KiIacCUpUKAIIHIMA,
MO>KEM CJZIEJIaTh BBIBOJ O TOM, UTO ONTHUMAaJbHOHU Moienbo sBisieTcs MLP 30-20-2
CO 3HAa4YEHWEM TMpPOIEHTa MpaBUIbHBIX Kiaccubukanuii 60,00% Ha TecToBOM
BbIOOpKe U 54,37% nHa oOyuaromeid. MoxkeMm crenarb CIEAYIOIIUN BBIBOJ:
OTHMCaHHbIE BBIIIE CETH HAa JOCTATOUHOM YPOBHE KJIACCU(DUITUPYIOT HAMpaBIeHUE

neHsl akimn Y NDX.
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Paccmotpum tpexdakTopHyro kinaccupukanuioo i akumu YNDX. s

06y‘—ICHI/I$I CCTH MbI BOCIIOJB30BAJIMCh ABYMS IICPEMCHHBIMHU — HCIIPCPBIBHAA U

KaTCropualibHasd. B kauectBe HGHpCpBIBHOﬁ HepeMeHHOﬁ MBI UCIIOJIB30BaJIN IICHBI

3akpbiTus akuuu YNDX. B kaduecTBe kaTeropuaibHOW MEPEMEHHON — 3HAYEHUE

«HetitpanmbHo», ecau neHa akmuu mnomagaer B umHTepBan (-0,05%; 0,05%)

KOJICOaHMS OCHBI, 3HAYCHHC ((POCT)), CCJIM II0 CPAaBHCHHUIO C IIPCAbIAYIICM

3HaUYC€HHEM IIeHa Bo3pocia Oosee yem Ha 0,05%, nmepemennyio «Cramay, Koraa 1mo

CpPaBHEHHMIO C MIPEABIAYIIEM 3HAaUCHHUEM IIeHa CHU3MIachk 0osiee ueM Ha 0,05%.

[Toctpoum 20 HEHPOCETEBBIX MOJAENEN, KOTOPHIE HA TOCTATOYHOM YPOBHE

Oyner mpeayrajbiBaTh HallpaBlieHHE KoJjieOaHusl IeHbl. WTorm HelpoceTeBhIX

Moeneit mpuBeaeHsl B Tadauie 30.

Ta6nuna 30. Utoru HelipoceTeBbIX MOAEIEH

Ne| Apxurekt | [Ipous | Koutp | Tect | Anrop | @yHkuu OyHKUUA OyHKIUA
ypa B 00y4 | mpow3 | mpowu3 UTM i aKTUB aKTUB
B B oOyueH | OmuOKH CKPBITBIX BBIXOIHBIX
ust HEHPOHOB HEHPOHOB
MLP 39,882 | 40,821 | 37,362 | BFGS | Dutpon | Jloructuueck | Codrmakc
1| 30-14-3 70 92 64 31 ust as
MLP 40,586 | 38,904 | 39,560 | BFGS | Dutpon | I'mmepbosmu | Codrmakc
2 | 30-12-3 51 11 44 0 nst eckas
MLP 40,234 | 38,630 | 39,560 | BFGS | Dutpon | I'mmepbosmu | Codrmakc
3| 30-20-3 60 14 44 21 nst eckas
MLP 43,695 | 42,191 | 41,483 | BFGS | Dutpon | Jloructuueck | Codrmakc
4 | 30-10-3 01 78 52 43 ust as
MLP 40,117 | 37,808 | 41,208 | BFGS | Dutpon | Jloructuueck | CodTmakc
5| 30-15-3 30 22 79 0 ust as
MLP 40,293 | 42,191 | 39,835 | BFGS | Dutpon | Jloructuueck | CodTmakc
6 | 30-21-3 26 78 16 54 Hs as
MLP 40,821 | 38,082 | 39,560 | BFGS | Dutpon | Jloructuueck | CodTmakc
7| 30-17-3 11 19 44 0 Hs as
MLP 42,404 | 39,452 | 40,384 | BFGS | Dutpon | ['mnepbonuy Codrmakc
8 | 30-23-3 69 05 62 45 ust ecKast
MLP 40,351 | 40,547 | 40,659 | BFGS | Dutpon | ['mnepbonuy Codrmakc
9 | 30-30-3 91 95 34 23 ust eckast
1 MLP 40,351 | 41,917 | 39,560 | BFGS | Cym.xBa | Jloructuueck | Jloructuueck
0| 30-19-3 91 81 44 50 Tp. ast as
1 MLP 39,530 | 33,972 | 40,384 | BFGS | Cym.kBa | ['unepbonuy | Jloructuueck
1| 30-28-3 79 60 62 0 Tp. eckas ast
1 MLP 40,351 | 42,191 | 40,384 | BFGS | Cym.xBa | Jloructuueck | Jloructuueck
2 | 30-27-3 91 78 62 45 Tp. as as
1 MLP 39,472 | 36,986 | 39,835 | BFGS | Dutpon | ['mnepbonuy Codrrmaxc
3| 30-11-3 14 30 16 0 Hs eckas
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1 MLP 40,703 | 42,465 | 40,384 | BFGS | Cym.xBa | 'umep6ommu | ['unepOonmy
4 | 30-25-3 81 75 62 35 Ip. ecKas ecKas

1 MLP 41,524 | 40,000 | 39,835 | BFGS | Cym.kBa | Jloructuueck | ['unepbonmy
5| 30-9-3 93 00 16 50 Ip. ast ecKas

1 MLP 41,231 | 37,534 | 39,560 | BFGS | Durpon | Jloructuueck Codprmaxc
6 | 30-18-3 67 25 44 0 Hs as

1 MLP 40,058 | 40,273 | 39,560 | BFGS | Cym.kBa | 'umep6osnu | Jloructudeck
7 | 30-22-3 65 97 44 32 Ip. ecKas ast

1 MLP 40,175 | 41,095 | 39,560 | BFGS | Durpon | Jloructuueck Codprmaxc
8 30-2-3 95 89 44 31 Hs as

1 MLP 40,058 | 42,465 | 39,560 | BFGS | Cym.kBa | Jloructuueck | Jloructudeck
9| 30-5-3 65 75 44 39 Ip. ast ast

2 MLP 39,589 | 35,616 | 40,109 | BFGS | Durpon | Jloructuueck Codrmaxc
0| 30-16-3 44 44 89 0 us as

Onucannpie B Tabmuue 30 Momenu CpaBHUBAIMCH MEXAY COOOW MyTeM

BBIYUCIICHUA IIPOLICHTA HpaBHHBHOﬁ KJIaCCI/I(bI/IKaHHI/I, KOTOpBIﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IPECACKA3aHO HAIIPABJICHNUC U3MCHCHUA LCHbI dAKITUH. HpOBeﬂeM

kinaccudpukanuo B Marematndeckom makere STATISTICA nHa oOydyaromiei

BBIOOpKE (pe3yJbTaThl IyUIINX MOJCICH MpeIcTaBiicHbl B Tabuie 31).

Tabmuua 31. Utoru tpexdakropHoi kinaccudukanuu ((pparMeHr)

Heiipoce Poct\Crag\Heii | Poct\Cniang\Heit | Poct\Cnag\Heii | Poct\Criag\Heit
TeBast TpaJIbHO- TpasibHO-PocT | TpanbHO-Criag TpanbHO-Bcee
MOJEIb HeiirpanbsHo
MLP Bce 409,0000 647,0000 649,0000 1705,000
30-10-3 Hpi‘{‘zﬂm’ 11,0000 387,0000 347,0000 745,000
Hi‘g{?” 398,0000 260,0000 302,0000 960,000
Hpa, 2,6895 59,8145 53,4669 43,695
HO (%)
Henpasnu
JBHO 97,3105 40,1855 46,5331 56,305
(%)
MLP Bce 409,0000 647,0000 649.0000 1705,000
30-23-3 Hpi‘{‘z“”" 6,0000 307,0000 410,0000 723,000
Hi‘;{?” 403,0000 340,0000 239,0000 982,000
Tpasu 1,4670 47,4498 63,1741 42 405
HO (%)
Henpasu
JBHO 98,5330 52,5502 36,8259 57,595
(%)
MLP Bce 409,0000 647,0000 649,0000 1705,000
30-30-3 Hpj‘;“”" 10,0000 322,0000 356,0000 688,000
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Hfﬁ?” 399,0000 325,0000 293,0000 1017,000
IIpaBuib 2 4450 49,7682 54,8536 40,352
HO (%)
Henpasu
JTBHO 97,5550 50,2318 45,1464 59,648
(%)
MLP Bce 409,0000 647,0000 649,0000 1705,000
30-25-3 Hpillzl/mb 3.0000 272,0000 419,0000 694,000
Hi‘f}’f“ 406,0000 375,0000 230,0000 1011,000
Tpasuis 0,7335 42,0402 64,5609 40,704
HO (%)
Henpasu
JBHO 99,2665 57,9598 35,4391 59,296
(%)

N3yuuB mosydeHHbIE JTAHHBIE, MBI MOEM CKa3aTh, YTO Jyd4lllas MOJENb —
MLP 30-10-3 ¢ caMbIM BRICOKHM ITPOIIEHTOM MPaBUIIBHBIX Kiaccudukamnmii 43,70%.

Pesynbrat TpexdakropHoi knaccudukanun «Poct/Cnan/HeltpanbHoy» s
axuuit YNDX npencrasnena B [punoxenun 10 (s ynoOcTBa HEBEpHBIEC 3HAYCHUS
KJIacCU(PUKALMU BBIACISIIMCH KPACHBIM LIBETOM ).

Jlyummii pe3ynbrat kiaccuuKaIy Mpy 3aJlaHHbIX TapaMeTpax BCTPEUaeTCs
y 3 cereit: MLP 30-23-3, MLP 30-30-3, MLP 30-25-3 — 46,67%, cooTHOcuTCs ¢ 14
BEpHBIMU pactipeniefieHusiMu Ha rpynnbl «Poct», «Cnany, «HeltpansHo». Camoe
MJI0XO0€ 3HaYeHUE MPABWIbHBIX Kiaccudukauii mokasana moaens MLP 30-21-3 —
23,33% (8 BepHBIX Ki1acCUDUKALINI).

Hcnonb3ys MOCTPOCHHBIE ceTu LTSI KJaccuduxanuu
«Poct/Cnag/HelTpaibHO» 1LIEHBI aKIUU Ha OOydarouiell U TECTOBOWM BBIOOPKAX,
MOJTYYWJIU JJAaHHBIE, TIPE/ICTaBJICHHbIE B Ta0uIe 32.

Tabnuua 32. [IporeHT npaBuiIbHOMN Tpex(HaKTOPHOI

KJ1accu(uKanuy HEHPOHHBIX ceTen

HeiipocereBas Mozens [IponieHT npaBUIbLHOU IIpoueHT npaBUIIbLHOU
KJ1acCupUKaluy Ha KJ1accu(UKalUK Ha TECTOBOM
oOyuatolieit BRIOOpKe BeiOopke (ITpunoxenue 10)
(Tabmuia 31)
MLP 30-14-3 39,88 43,33
MLP 30-12-3 40,59 43,33
MLP 30-20-3 40,23 43,33
MLP 30-10-3 43,70 30,00
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MLP 30-15-3 40,12 36,67
MLP 30-21-3 40,29 23,33
MLP 30-17-3 40,82 26,67
MLP 30-23-3 42,40 46,67
MLP 30-30-3 40,35 46,67
MLP 30-19-3 40,35 36,67
MLP 30-28-3 39,53 40,00
MLP 30-27-3 40,35 43,33
MLP 30-11-3 39,47 36,67
MLP 30-25-3 40,70 46,67
MLP 30-9-3 41,52 33,33
MLP 30-18-3 41,23 33,33
MLP 30-22-3 40,06 43,33
MLP 30-2-3 40,18 36,67
MLP 30-5-3 40,06 36,67
MLP 30-16-3 39,59 26,67

[IpoBens wmccienoBaHue IOCTPOCHHBIX TPeX(aKTOPHBIX KiIacCU(pUKAIINM,
MOKEM cJIeJlaTh BBIBOJI O TOM, YTO Jydined mojenwio siBimsercs MLP 30-23-3 ¢
CaMbIM BBICOKAM TIPOIIEHTOM MPABHJIBHBIX KiacCU(PHUKAIM Ha TECTOBOM BBIOOPKE
46,67% W OmHMM H3 CaMbIX BBICOKMX Ha oOyuwaromieii BbeiOOpke — 42,40%.
[TocTpoenHass Mojiens UMEET MPOIEeHT BepHOH Kiaccubukamuu 42,00 — 47,00%,

HCXOOA U3 3TOI'0O MBI HC MOZKCM I10JIaraTbCA Ha IIPOBCACHHBIC HCCICAOBAHNA.

2.6. Kaaccuduxanus aias akuuu DSKY
IToctpoen rpaduk BpemenHoro psaa s akiuun DSKY (mpeacraBieH Ha

pucyHke 6).
DSKY

144
143
142
141
140
139
138

137
0 50 100 150 200 250

Pucynok 6. Bpemennoii psg DSKY
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Paccmotpum moapoOHeH AByX(aKTOPHYIO KiIacCU(PUKAIMIO JUIsl aKIHH
DSKY. Jlns oOyueHus CETH MbI BOCIIOJIb30BAUCH JIBYMSI TEPEMEHHBIMH —
HEIpepbiBHAs W KaTeropuajibHas. B kadecTBe HENpephIBHOM MEPEMEHHON MBI
UCTIONB30BaM 1eHbl 3akpbiTusi akumm DSKY. B kauecTBe kaTeropuambHOM
nepeMeHHo — 3HaueHust «PocTy», eciu 1Mo CpaBHEHUIO C MPEAbIAYIIEM 3HAYCHUEM
[IeHa BbIPOCya, B 0OpaTHOM ciy4yae — nepeMeHnnyto «Cmany.

N3 wmmerommxcs 2500 map BXOAHBIX mapaMeTpoB Mbl moctpowmtn S00
HelpoceTeBbIX Mojieneld U BeiOpanu 20 mydmux. MTorn HelpoceTeBbIX MojeeH
npUBEAEHBI B TabauIe 33.

Ta6nuna 33. toru HelipoceTeBbIX MOAENIEH

Ne| Apxurekt | IIpous | Kontp | Tect | Anrop | @yHku OyHKIUA OyHKIUA
ypa B 00y4 | mpowu3 | mpous ATM Hst aKTHB aKTHUB
B B o0y4eH | onmmoK CKPBITBIX BBIXOIHBIX
us u HEHPOHOB HEHPOHOB
1 MLP 53,958 | 50,958 | 49,725 | BFGS | Dutpo | I'mmepbonuu Co¢drmaxc
30-9-2 94 90 27 17 s ecKas
2 MLP 54,310 | 49,315 | 51,098 | BFGS | Dutpo | I'mmepbonuu Co¢drmaxc
30-29-2 85 07 90 0 s ecKas
3 MLP 55,014 | 48,219 | 50,824 | BFGS Cym. lNunep6onnu | ['unepbonuue
30-3-2 66 18 18 0 KBaJIp. ecKast CKast
4 MLP 52,316 | 46,849 | 52,472 | BFGS | DHurpo | I'mmepbommu Codprmaxc
30-13-2 72 32 53 0 mUs eckast
5 MLP 51,788 | 47,123 | 51,098 | BFGS Cym. IMunepOonuu | Jloructuyecka
30-19-2 86 29 90 0 KBaJIp. eckas i
6 MLP 54,545 | 51,506 | 51,373 | BFGS Cym. Iumep6onmu | Jlormcrnyecka
30-26-2 45 85 63 21 KBaJIp. eckas i
7 MLP 54,310 | 48,219 | 51,098 | BFGS Cym. | Jloructuueck | ['unepGonuue
30-18-2 85 18 90 0 KBaJIp. ast cKas
8 MLP 54,604 | 48,493 | 50,824 | BFGS | DHurpo | Jloructudeck Codprmaxc
30-10-2 11 15 18 0 s as
9 MLP 49,442 | 50,410 | 51,648 | BFGS Cym. ['mmepOonma | DKcroHeHIa
30-24-2 82 96 35 1 KBaJp. eckas JIbHASA
1 MLP 47,976 | 50,136 | 50,824 | BFGS Cym. | Jloructudeck | DKCIOHEHITHA
0| 30-25-2 54 99 18 1 KBaJp. ast JIbHASA
1 MLP 54,369 | 50,136 | 51,923 | BFGS | Durpo | I'umepbomuu Codprmarc
1 30-5-2 50 99 08 9 THSt ecKas
1 MLP 47,976 | 50,136 | 50,824 | BFGS Cym. | Jloructuueck | DKCIOHEHIIMA
2 30-6-2 54 99 18 1 KBaJIp. ast JIbHAS
1 MLP 52,316 | 46,849 | 51,373 | BFGS Cym. | Jloructuueck | ['mnepOonuue
3| 30-20-2 72 32 63 0 KBaJIp. ast CKast
1 MLP 52,903 | 53,698 | 52,472 | BFGS | Durpo | I'mmepbommu Codrmakc
4 | 30-12-2 23 63 53 19 THSt eckast
1 MLP 54,310 | 49,315 | 50,824 | BFGS | Durpo | I'mmepbommu Codrmakc
5 30-4-2 85 07 18 0 s eckas
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1 MLP 47,976 | 50,136 | 50,824 | BFGS Cym. ['unepOonua | DKcroHeHIua
6 | 30-27-2 54 99 18 1 KBaJIp. eckast JbHAS

1 MLP 52,668 | 46,575 | 50,824 | BFGS Cym. ['unepbonua | DKcroHeHIa
7 | 30-12-2 62 34 18 0 KBaJIp. ecKas JbHAs

1 MLP 55,718 | 50,136 | 51,648 | BFGS | Dutpo | I'umepbonuu Codprmaxc

8 30-8-2 48 99 35 0 Hst eckast

1 MLP 54,369 | 47,945 | 52,472 | BFGS Cym. | Jloructuueck | I'unepGonnue
9 | 30-30-2 50 21 53 0 KBaJIp. ast cKasi

2 MLP 51,964 | 46,301 | 50,549 | BFGS | Dutpo | I'mmepbonuu Codprmaxc

0| 30-11-2 81 37 45 0 IHst eckast

Onucannpie B Tabmmie 33 MOJECIM CPaBHUBAJIMCh MEXIYy COOOW MIyTem

BBIYUCJICHUA IIPOLCHTA HpaBI/IJIBHOﬁ KJIaCCI/I(i)I/IKaHHI/I, KOTOpLIﬁ ITIOKAa3bIBACT

HACKOJIBKO BCPHO IPECACKA3aHO HAIIPABJICHHUC M3MCHCHUA ICHbI dKITUH. HpOBeﬂeM

kinaccudukanuo B Maremathdeckom makere STATISTICA nHa oOydyaromieit

BBIOOpKE (PE3yJIbTATHI JIYUIIUX MOJIENIEH TPEACTABIICHBI B Ta0uLe 34).

Tabmuua 34. Utoru nByxgaktopHoil kinaccupukauuu (pparMeHT)

HetipocereBas Poct/Cran-0 Poct\Cran-1 Poctr\Cnan-
MOJCIb Bce
MLP 30-3-2 Bce 818,0000 887,0000 1705,000

[TpaBmibHO 818,0000 0,0000 818,000
HenpasuiibHO 0,0000 887,0000 887,000
[TpaBuibHO (%) 100,0000 0,0000 47977
Henpaswmisao (%) 0,0000 100,0000 52,023
MLP 30-25-2 Bce 818,0000 887,0000 1705,000
[TpaBmiibHO 818,0000 0,0000 818,000
HenpasuiibHO 0,0000 887,0000 887,000
[TpaBusbHO (%) 100,0000 0,0000 47 977
Henpaswmisao (%) 0,0000 100,0000 52,023
MLP 30-27-2 Bce 818,0000 887,0000 1705,000
[TpaBmibHO 818,0000 0,0000 818,000
HenpasuiibHO 0,0000 887,0000 887,000
[TpaBmibHO (%) 100,0000 0,0000 47,977
HenpasuibHo (%) 0,0000 100,0000 52,023
MLP 30-8-2 Bce 818,0000 887,0000 1705,000
[TpaBmiIbHO 313,0000 637,0000 950,000
HenpasuiibHo 505,0000 250,0000 755,000
[TpaBmibHO (%) 38,2641 71,8151 55,718
HenpasuibHo (%) 61,7359 28,1849 44 282

HSy‘II/IB IMOJYYCHHBIC AAHHBIC, Mbl MOXKCM CKa3aTb, YTO JIydlias MOACIb —

MLP 30-8-2 ¢ mporienToM mpaBuiIbHBIX Kiaccuduxaiuit 55,2%.

Pesynbrar nByxdaxtopuoit kiaccubukaruu «Poct/Cmam» st TecToBOi

BbIOOpKK s akiuii DSKY mnpencrasnena B Ilpunoxenuun 11 (s ymoOcTBa

HCBCPHBIC 3HAYCHUA KJ'IaCCI/I(l)I/IKaLII/II/I BBIJICIIAJIMCh KPACHBIM HBGTOM).
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Jnsg  nByX(akTOpHOW KiIacCH(PUKAMU JyYIIMWA [OKa3aTelb IPOILIEHTa
MpaBUWIBHBIX Kiaccubukamii 76,67% npunammexut monensm MLP 30-25-2 u
MLP 30-27-2. Takxe ecTh npomexxyTounbie 3HaueHus 60,00% (4 mogenn), 66,67%
(6 wmopmeneit), 70,00% (2 wmomenu). Xymmwui pesynabtaT 50,00% BepHBIX
kiaccudukanuii Hadmopaercs y mojaenu MLP 30-6-2.

Hcnons3ys moctpoeHHble cetu misi kinaccudukanuu «Poct/Criam» 1eHB
aKIIMM Ha 00OYYArOIeH 1 TEeCTOBOM BRIOOPKAX, OIYYHIIA JaHHBIC, TPEICTABICHHBIC
B Ta0uie 35.

Tabnuua 35. [IpoueHT npaBUIIbHOM ABYX()aKTOPHON

KJ1accu(UKauy HEHPOHHBIX CeTen

HeiipocereBas mojienb [IponieHT npaBUIbHOM [IporneHT npaBUILHOU
KJaccu(puKauy Ha KJIacCU(PUKalUKU Ha TECTOBOM
oOyuarolieil BBIOOpKe BbI0OpKe ([Ipuoxenue 11)
(Tabnuna 34)
MLP 30-9-2 53,96 66,67
MLP 30-29-2 54,31 60,00
MLP 30-3-2 55,01 60,00
MLP 30-13-2 52,32 70,00
MLP 30-19-2 51,79 60,00
MLP 30-26-2 54,55 63,33
MLP 30-18-2 54,31 66,67
MLP 30-10-2 54,60 60,00
MLP 30-24-2 49,44 66,67
MLP 30-25-2 47,98 76,67
MLP 30-5-2 54,37 70,00
MLP 30-6-2 47,98 50,00
MLP 30-20-2 52,32 70,00
MLP 30-12-2 52,90 63,33
MLP 30-4-2 54,31 66,67
MLP 30-27-2 47,98 76,67
MLP 30-12-2 52,67 63,33
MLP 30-8-2 55,72 66,67
MLP 30-30-2 54,37 53,33
MLP 30-11-2 51,96 66,67

[IpoBeas wuccinenoBaHUE MOCTPOCHHBIX JBYX(AKTOPHBIX KilacCUpUKALIHMA,

MO>KEM CceJIaTh BBIBOJ O TOM, YTO ONTHMAaJbHBIMH MOJAEIIMU sBiIstoTcs MLP 30-
25-2, MLP 30-27-2, MLP 30-8-2. IlonmyuyeHHyI0 KiIacCU(PHUKAIUIO MOXKHO

HCIIOJBb30BATh IIPHU MPHUHATUH PCIICHMA.
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Paccmotpum TpexdakTopuyro kimaccudukamuro s akiuu DSKY. s
OOyYEHHSI CETH MBI BOCIOJL30BAMCH JABYMS TIEPEMEHHBIMH — HENPEpBIBHAS U
KareropuajibHasg. B xauecTBe HEMPEepPHIBHOW MEPEMEHHON MbI HUCTOJIb30BAIIN 1ICHBI
3akpbiTus akiuu DSKY. B kayecTBe kareropuanbHON NEPEMEHHOW — 3HAYEHUE
«HetitpanmbHo», ecau neHa akmuu nomagaet B umHTepBan (-0,05%; 0,05%)
KoJeOaHus 1eHbl, 3HaueHue «PocT», eciaum 1Mo CpPaBHEHHUIO C TNPEIbIAYIIEM
3HauYCHHEM IieHa Bo3pocia Oonee yem Ha 0,05%, nmepemennyro «Cramay, Koraa 1mo
CPaBHEHUIO C MPEAbIAYIIEM 3HAUCHUEM 1IeHa CHU3MWIach Oosee yeM Ha 0,05%.

[Toctpoum 20 HEMPOCETEBBIX MOJAENEN, KOTOPHIE HA TIOCTATOYHOM YPOBHE
Oyner mpeayrajpiBaTh HallpaBlieHHE KoJjieOaHusl IeHbl. WTorm HelpoceTeBhIX
MoOJIesIei IpuBeIeHbI B Ta0auIe 36.

Ta6nuna 36. toru HelipoceTeBbIX MOAENEH

Ne| Apxurekt | IIpous | Kontp | Tect | Anrop | @yHku OyHKIUA OyHKIUA
ypa B 00y4 | mpowu3 | mpous UTM ust aKTHUB aKTHUB
B B o0y4eH | onmmoK CKPBITBIX BBIXOIHBIX
us u HEHPOHOB HEHPOHOB
MLP 35,835 | 39,726 | 38,186 | BFGS | DHurpo | Jloructudeck Codprmaxc
1| 30-26-3 78 03 81 8 THst as
MLP 36,070 | 36,164 | 40,659 | BFGS | Cym. | I'mmepbommu | ['mmepOonmue
2 | 30-23-3 38 38 34 1 KBaJIp. eckas cKas
MLP 36,422 | 38,630 | 39,835 | BFGS | DHurpo | Jloructuueck |  Codrmakc
3| 30-30-3 29 14 16 37 THst as
MLP 35,777 | 39,726 | 40,384 | BFGS | DHurpo | Jloructudeck Co¢drmaxc
4 | 30-11-3 13 03 62 9 THst as
MLP 36,363 | 36,164 | 40,659 | BFGS | DHurpo | Jloructrueck | Codrmakc
5| 30-21-3 64 38 34 17 THst as
MLP 35,835 | 37,808 | 40,109 | BFGS | Cym. | I'mmepbommu | ['mmepOonmue
6 30-4-3 78 22 89 1 KBaJp. eckas cKas
MLP 36,187 | 36,164 | 40,109 | BFGS | DHrpo | Jloructudeck Codrmaxc
7 | 30-26-3 68 38 89 8 THst as
MLP 35,835 | 36,986 | 40,109 | BFGS | Durpo | I'umepbomuu Codrmakc
8 30-6-3 78 30 89 4 s ecKas
MLP 36,187 | 36,164 | 40,109 | BFGS Cym. | Jloructuueck | Jloructuuecka
9 30-5-3 68 38 89 8 KBaJIp. as o
1 MLP 35,894 | 37,534 | 40,659 | BFGS Cym. lNunep6onmnu | Jloructuuecka
0| 30-18-3 43 25 34 1 KBaJIp. ecKast s
1 MLP 36,011 | 38,082 | 40,109 | BFGS Cym. lunep6onma | DKcrmoHEHINa
1] 30-9-3 73 19 89 16 KBaJIp. ecKast JhHAS
1 MLP 36,129 | 36,164 | 40,109 | BFGS Cym. lunep6onmuu | Jloructuuecka
2| 30-13-3 03 38 89 7 KBaJIp. eckKas i
1 MLP 36,070 | 36,164 | 40,384 | BFGS | Cym. | Jloructuueck | Jloructuuecka
3| 30-28-3 38 38 62 13 KBaJIp. as s
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1 MLP 35,190 | 36,712 | 40,109 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc

4 | 30-16-3 62 33 89 30 Hst as

1 MLP 36,304 | 38,630 | 40,109 | BFGS | Dutpo | I'mmepbonuu Co¢drmaxc

5| 30-20-3 99 14 89 8 Hs eckas

1 MLP 36,070 | 36,164 | 40,109 | BFGS Cym. | Jloructuueck | Jloructuuecka
6 | 30-22-3 38 38 89 27 KBaJIp. as P

1 MLP 36,070 | 36,438 | 39,835 | BFGS | Durpo | Jlorucruueck Co¢drmaxc

7 | 30-25-3 38 36 16 10 Hs as

1 MLP 36,246 | 36,164 | 40,109 | BFGS | Dutpo | Jlorucruueck Codrmaxc

8 30-7-3 33 38 89 7 Hs as

1 MLP 36,715 | 36,438 | 40,384 | BFGS | Dutpo | Jlorucruueck Codprmaxc

9 30-2-3 54 36 62 8 Hs as

2 MLP 36,187 | 36,164 | 40,384 | BFGS Cym. | Jloructuueck | Jloructuuecka
0| 30-29-3 68 38 62 7 KBaJIp. ast i

Onucanneie B TaOmuie 36 MOAEIM CPaBHUBAIUCHh MEXIYy COOOW MyTem
BBIYKCIICHUSI TIPOLIEHTA TMPAaBWIBHON KJIaCCU(PUKALMKU, KOTOPBIM TMOKa3bIBAET
HACKOJILKO BEPHO TMPEACKA3aHO HAIPaBJICHHE U3MEHEHUS IIeHbI akiuu. [IpoBeaem
kinaccudpukanuo B Maremathdeckom makere STATISTICA wHa oOydgaromieit
BBIOOpKE (PE3yJIbTAThI JIYUIIUX MOJIeNIEH TIpeicTaBlIeHbl B Tabnuie 37).

Ta6nuna 37. Utoru tpexdakropHoil kiaccudukauu (pparMeHT)

Heiipoce Poct\Crag\Heii | Poct\Cniang\Heit | Poct\Cnag\Heii | Poct\Criag\Heit
TeBast TpaJIbHO- TpasibHO-PocT | TpanbHO-Criag TpanbHO-Bcee
MOJEIb HeiirpanbsHo
MLP Bee 501,0000 614,0000 590,0000 1705,000
30-30-3 Hpi‘{‘zﬂm’ 0,0000 547,0000 74,0000 621,000
Hi‘g{?” 501,0000 67,0000 516,0000 1084,000
Hpa, 0,0000 89,0879 12,5424 36,422
HO (%)
Henpasnu
JIbHO 100,0000 10,9121 87,4576 63,578
(%)
MLP Bee 501,0000 614,0000 590,0000 1705,000
30-22-3 Hpi‘{‘z“”" 10,0000 605,0000 0,0000 615,000
Hempasit | 491 9000 9,0000 590,0000 1090,000
JIBHO
Hpas, 1,9960 98,5342 0,0000 36,070
HO (%)
Henpasu
JIBHO 98,0040 1,4658 100,0000 63,930
(%)
MLP Bee 501,0000 614,0000 590,0000 1705,000
30-2-3 Hp?{i“”" 24,0000 591,0000 11,0000 626,000
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Henpasu
JIHO
[IpaBuib
HO (%)
Henpasu

JIBHO 95,2096 3,7459 98,1356 63,284
(%)
HBy‘—II/IB IMOJIYYCHHBIC AAHHBIC, Mbl MOKCM CKa3aTb, 4TO JIydliass MOACIb —

477,0000 23,0000 579,0000 1079,000

4,7904 96,2541 1,8644 36,716

MLP 30-2-3 ¢ mpolieHToM npaBuiIbHOM Kinaccudukammu 36,72%.

Pesynbrar TpexdakropHoi knaccudukanuu «Poct/Cnan/HelTpanibHo» s
aknuii DSKY mipencrasnena B [pwnoxennu 12 (11 ynoOCTBa HEBEPHBIC 3HAYCHUS
KJIacCU(PHUKAIIMU BBIJCIISIIUCH KPACHBIM I[BETOM ).

C uCcnosib30BaHUEM TOJYUYEHHBIX JaHHBIX Y HAC MOJYYMJIUCH CIEAYIOIINE
pesynbTaTthl: Mojenb MLP 30-13-3 noka3zana HauMEHBIIMN TPOLIEHT BEPHBIX
knaccudukanuii — 23,33%, nanbonsimmit — y mogenu MLP 30-22-3 — 56,67%.

Ucnons3ys MTOCTPOCHHBIE ceTH TSt KJ1acCcu(UKaIuu
«Poct/Cnan/HeliTpanbHo» 1IEHBI aKIIMKM Ha OOydYaroIeld M TECTOBOM BBIOOpKAX,
NOJIYYHJIA JAHHBIE, ITPEICTABICHHbBIE B Ta0uIe 38.

Tabnuua 38. [IpoueHT npaBUiibHOMN Tpex(aKTOPHOM

KJ1accu(uKaIuy HEHPOHHBIX CeTel

HeiipocereBas Mmonens [IponieHT npaBuIBHON IIpouieHT npaBUIIBHON
KJaccu(uKaluy Ha KJaccu(UKaIui Ha TECTOBOM
oOyuatolieil BbIOOpke BbIOOpKe (IIpunoxenue 12)
(Tabnuua 37)
MLP 30-26-3 35,84 36,67
MLP 30-23-3 36,07 43,33
MLP 30-30-3 36,42 36,67
MLP 30-11-3 35,78 40,00
MLP 30-21-3 36,36 43,33
MLP 30-4-3 35,84 40,00
MLP 30-26-3 36,19 36,67
MLP 30-6-3 35,84 40,00
MLP 30-5-3 36,19 46,67
MLP 30-18-3 35,89 30,00
MLP 30-9-3 36,01 26,67
MLP 30-13-3 36,13 30,00
MLP 30-28-3 36,07 40,00
MLP 30-16-3 35,19 23,33
MLP 30-20-3 36,30 40,00
MLP 30-22-3 36,07 53,33
MLP 30-25-3 36,07 56,67
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MLP 30-7-3 36,25 43,33
MLP 30-2-3 36,72 33,33
MLP 30-29-3 36,19 43,33

[IpoBens uccienoBaHWE MOCTPOCHHBIX TPEX(AKTOPHBIX KiAacCU(UKALINH,
MOXEM CJIeJIaTh BBIBOJ O TOM, UTO Jyulleld Mojaenbto sBisercs MLP 30-22-3. T.k.
MOoKa3aHHbIA pe3ynbraT cocTaBisger 36,00% BepHbIX KiaccupUKAIUA IS
oOyuarorieit Beioopku u 53,00% 1715t TECTOBOM BEIOOPKH, TO MOKEM CJIETIaTh BBIBO,T

O TOM, 4TO HeﬁpoceTeBaﬂ MOICIIb 06y‘{eHLI IIJI0XO.

2.7. Kuaaccudurkanus niasa akuuu FIXP
IToctpoen rpaduk BpemeHHoro psjga s akiuu FIXP (mpencramieH Ha

pucCyHKe 7).

FIXP
745
743
741
739
737
735
733
731
729
727

725
0 50 100 150 200 250

Pucynok 7. Bpemennou psa FIXP
PaccmoTpum noapoOHeit AByxdakTopHyto Kitaccuukaiuio s akiuu FIXP.
Jy1s 00ydeHHs CeTH Mbl BOCTIOJIb30BAJIUCH ABYMsI IEPEMEHHBIMU — HEMIPEPBHIBHAS U
KaTeropuaiabHas. B xauecTBe HEPEPBHIBHON IIEPEMEHHON MBI UCIIOJIb30BAJIA LIEHBI
3akpbiTus akuuu FIXP. B kadectBe kaTeropuaiabHOW MEPEMEHHON — 3HAYEHUS
«PocTy, ecm o cpaBHEHUIO € MPEAbLAYIIEM 3HAUEHUEM 1IeHa BBIPOCa, B OOpaTHOM

ciydae — nepemMeHnyo «Cnam.

66

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

N3 umerommxcs 1361 map BXoOHBIX mapameTpoB Mbl moctpowan 500
HelpoceTeBbIX Mozened U BoiOpanu 20 myummx. MTorn HelpoceTeBbIX Mojeen
NpuBeICHBI B TabuIe 39.

Ta6nuna 39. Utoru HelipoceTeBbIX MOJENEH

Ne| Apxutexr | IIpous | Koutp | Tect | Anrop | ®yHku DyHKIUA OyHKIUA
ypa B 00y4 | mpowu3 | mpous UTM ust AKTHUB aKTHUB
B B oOydeH | omuoOk CKPBITBIX BBIXOHBIX
us u HEWPOHOB HEUPOHOB
1 MLP 52,542 | 49,275 | 54,748 | BFGS | DHurpo | I'umepbommu Cdpormac
30-29-2 37 36 60 0 U eckas
2 MLP 52,542 | 49,758 | 53,631 | BFGS | Durpo | Jlorucruueck Cdpormakc
30-22-2 37 45 28 0 nus as
3 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | Jlormetuuecka
30-23-2 37 45 28 0 KBaJIp. ast A
4 MLP 52,542 | 49,758 | 53,631 | BFGS | DHurpo | Jloructrueck | DKCIOHCHIIHA
30-26-2 37 45 28 0 us as JIbHAS
5 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | Jlormeruuecka
30-10-2 37 45 28 0 KBaJIp. ast A
6 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuyeck Cipormaxc
30-20-2 37 45 28 0 KBaJIp. ast
7 MLP 52,542 | 49,758 | 53,631 | BFGS | Dutpo | Jloructuueck Cipormaxc
30-18-2 37 45 28 0 s as
8 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | DKCIOHEHIMA
30-2-2 37 45 28 0 KBaJIp. ast JbHAS
9 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck Cdpormaxc
30-25-2 37 45 28 0 KBaJIp. ast
1 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | Jloructuuecka
0| 30-27-2 37 45 28 0 KBaJIp. ast s
1 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | Jloructuuecka
1| 30-28-2 37 45 28 0 KBaJIp. ast s
1 MLP 52,542 | 49,758 | 53,631 | BFGS | Durpo | I'umepbomuu Clpormaxc
2 | 30-15-2 37 45 28 1 mus eckast
1 MLP 53,495 | 46,376 | 56,424 | BFGS Cym. l'unep6onnu | Jloructuuecka
3| 30-16-2 76 81 58 0 KBaJIp. ecKast s
1 MLP 53,072 | 49,758 | 54,189 | BFGS | DHurpo | I'mmepOommu Clpormaxc
4 30-6-2 03 45 94 0 TUs eckast
1 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | Jloructuyecka
51 30-19-2 37 45 28 0 KBaJp. ast s
1 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. I'mmep6ommua | Jloructuyecka
6 30-3-2 37 45 28 0 KBaJp. eckas s
1 MLP 52,542 | 49,758 | 53,631 | BFGS | DHrpo | Jloructudeck Cipormaxc
7 30-2-2 37 45 28 0 s as
1 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | ['umepGonuue
8 | 30-14-2 37 45 28 0 KBaJp. ast cKas
1 MLP 53,813 | 48,792 | 54,748 | BFGS Cym. | Jloructuueck | ['umepGonuue
9| 30-9-2 56 27 60 0 KBaJIp. ast CKast
2 MLP 52,542 | 49,758 | 53,631 | BFGS Cym. | Jloructuueck | ['mnepOonnue
0| 30-30-2 37 45 28 0 KBaJIp. ast cKas
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Onucannpie B Tabmuie 39 Mojenu CpaBHUBAINCH MEXKIY COOOW IMyTem
BBIUMCJICHHSI TIPOIICHTAa TMPaBUIBHOW KJacCH(UKAIIMKA, KOTOPBHIM ITOKa3bIBACT
HACKOJILKO BEPHO TPEJICKA3aHO HAIPaBJICHHE W3MEHEHUS IIeHbI akiuu. [IpoBeaem
kinaccudukanuo B Maremathueckom makere STATISTICA nHa oOydaromeit
BBIOOpKE (pe3ysIbTaThl JIYUIIMX MOJIeIel TIpeacTaBiieHbl B Tadule 40).

Tab6muma 40. Utorn nByxdakropHoi knaccudukanuu (HparMeHT)

HeiipocereBast Poct/Cniag-0 Poct\Cran-1 Poct\Crian-
MOJCIb Bce
MLP 30-26-2 Bce 448,0000 496,0000 944,0000

[TpaBunbHO 0,0000 496,0000 496,0000

HenpasmibsHO 448,0000 0,0000 448,0000

ITpaBunbsHO (%) 0,0000 100,0000 52,5424

Henpaswmibao (%) 100,0000 0,0000 47,4576

MLP 30-2-2 Bce 448,0000 496,0000 944,0000
[TpaBmibHO 0,0000 496,0000 496,0000

HenpasmibHo 448,0000 0,0000 448,0000

ITpaBunbsHO (%) 0,0000 100,0000 52,5424

Henpaswmibao (%) 100,0000 0,0000 47,4576

MLP 30-16-2 Bce 448,0000 496,0000 944,0000
[TpaBmibHO 52,0000 453,0000 505,0000

HenpasuiibHO 396,0000 43,0000 439,0000

[TpaBusbHO (%) 11,6071 91,3306 53,4958

Henpasunbro (%) 88,3929 8,6694 46,5042

MLP 30-6-2 Bce 448,0000 496,0000 944,0000
[TpaBmiibHO 5,0000 496,0000 501,0000

HenpasuiibHO 443,0000 0,0000 443,0000

[TpaBusbHO (%) 1,1161 100,0000 53,0720

Henpasunbzo (%) 98,8839 0,0000 46,9280

MLP 30-19-2 Bce 448,0000 496,0000 944,0000
[TpaBmiibHO 0,0000 496,0000 496,0000

HenpasuiibHo 448,0000 0,0000 448,0000

[TpaBusbHO (%) 0,0000 100,0000 52,5424

HenpasuibHo (%) 100,0000 0,0000 47.4576

MLP 30-9-2 Bce 448,0000 496,0000 944,0000
[TpaBmiIbHO 23,0000 485,0000 508,0000

HenpasuiibHo 425,0000 11,0000 436,0000

[TpaBusbHO (%) 5,1339 97,7823 53,8136

Henpasuibzo (%) 94,8661 2,2177 46,1864

HSy‘II/IB IMOJYYCHHBIC AAHHBIC, Mbl MOKCM CKa3aTb, YTO JIydlias MOACIb —

MLP 30-9-2 nponieaToM nipaBuiibHOM Kinaccudukammu 53,81%.
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Pesynbrar aByxdakropHoi kmaccuduxammu «Poct/Crmam» s TecToBOU
BbIOOpKH Uit akuuil FIXP mpencraBnena B Ilpuinoxenun 13 (myist yaoOctsa
HEBEpHbBIC 3HAYCHUS KJIACCU(DUKAIIUN BBIICISIIUCH KPACHBIM I[BETOM).

Hawmnyumas wmoaens NOpUHHMAaeT MAaKCHMalbHOE YHCIO MPaBHIIbHBIX
kiaccudukanuii. B HameMm cinydae Takumu mojaensiMu crana MLP 30-26-2, MLP
30-2-2, MLP 30-6-2, MLP 30-19-2, MLP 30-9-2, y kotopbix 60,00% mnpaBuibHbIX
KJIacCU(pUKALMH, YTO COOTBETCTBYeT 18 BepHBIM KiaccupukanusaM. XymAmen
Mozenbio 0ynem cuutath MLP 30-29-2 ¢ 50,00% npaBuinbHBIX Kiaccubukanui. 11
moneneit: MLP 30-22-2, MLP 30-23-2, MLP 30-20-2, MLP 30-18-2, MLP 30-25-
2, MLP 30-27-2, MLP 30-28-2, MLP 30-16-2, MLP 30-3-2, MLP 30-14-2, MLP
30-30-2 uMeroT NpOIEHT BEPHBIX Kiaccudukanuii paBHbIM 56,67%.

Ucnonb3yst moctpoeHHble cetu s knaccudukanuu «Poct/Cran» 1eHsb
aKUuu Ha oOydarolel 1 TeCTOBON BbIOOPKAX, MOTYUYHIIN IaHHbIE, IPE/ICTABICHHbIC
B Ta0suiie 41.

Tabnuua 41. [IpouieHT npaBUiIbHOMN ABYX(AKTOPHOMN
KJ1acCu(UKAMM HEUPOHHBIX CeTen

HeiipocereBas Mmoznens [IponieHT npaBuIBHON IIpouieHT npaBUIIBHON
KJaccu(uKaluy Ha KJaccu(UKaIui Ha TECTOBOM
oOyyaroreit BEIOOpKe BoI0OpKe ([Ipumnoxenue 13)
(Tabnura 40)
MLP 30-29-2 52,54 50,00
MLP 30-22-2 52,54 56,67
MLP 30-23-2 52,54 56,67
MLP 30-26-2 52,54 60,00
MLP 30-10-2 52,54 53,33
MLP 30-20-2 52,54 56,67
MLP 30-18-2 52,54 56,67
MLP 30-2-2 52,54 60,00
MLP 30-25-2 52,54 56,67
MLP 30-27-2 52,54 56,67
MLP 30-28-2 52,54 56,67
MLP 30-15-2 52,54 50,00
MLP 30-16-2 53,50 56,67
MLP 30-6-2 53,07 60,00
MLP 30-19-2 52,54 60,00
MLP 30-3-2 52,54 56,67
MLP 30-2-2 52,54 56,67
MLP 30-14-2 52,54 53,33
MLP 30-9-2 53,81 60,00
MLP 30-30-2 52,54 56,67
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[IpoBens uccnegoBaHrWE MOCTPOEHHBIX IBYX(AKTOPHBIX KiacCHU(pUKALUH,
MOJKEM CJeNiaTh BBIBOJ O TOM, uToO Jyurias moiens MLP 30-9-2, T.x. nmpuHuMaeT
MaKCHMaJbHble 3HAYEHUs MPOLIEHTOB NPABWIBHBIX KJIacCU(PUKALMN KaK Ha
oOydarorieii, Tak U Ha TecToBoi BbIOOpKax 53,81% u 60,00% cOOTBETCTBEHHO.

HOJ'Iy‘IeHHI)II‘/’I PE3YJIbTAaT MBIl MOKEM IIPU3HATDH ITOJIOKUTCIIbHBIM.

Paccmotpum TpexdakropHyro kiaccudukamumio s akuuu FIXP. Jlns
OOy4YeHUsl CETH Mbl BOCHOJb30BAINCH IBYMs NEPEMEHHBIMU — HENpPEpbIBHAS U
KaTeropuajabHas. B kauecTBe HEMPEPBHIBHOM NMEPEMEHHON MbI UCIIOJIb30BAIH LIEHBI
3akpeiTus akiuu FIXP. B kadectBe kareropuanbHOM NEPEMEHHOM — 3HAYCHHE
«HetitpanbHo», ecau 1eHa aknuu nomagaer B umHTepBan (-0,05%; 0,05%)
KoJeOaHusl LEeHbl, 3HaueHue «PocT», eciaum Mo CpPaBHEHHUIO C MPEeablAyIEM
3HaYeHHEM LieHa Bo3pocia 6osnee yeMm Ha 0,05%, nepemennyto «Cramgy, Korjga mno
CPaBHEHHIO C IIPEbIIYIEM 3HaYCHUEM 1LIeHa cCHU3MIach 0oiee ueM Ha 0,05%.

[Toctpoum 20 HeWpoceTeBBIX MOAENEN, KOTOPbIE HAa JOCTATOYHOM YPOBHE
Oyaer mnpenyraablBaTh HallpaBlieHHE KojeOaHusi IieHbl. WTorm HelpoceTeBbIX
MoJiesiel mpuBeIeHbI B Ta0auIe 42.

Tabnuua 42. Utorn HelipoceTeBbIX MOCIIEH

Ne| Apxurekr | [Ipous | Kontp | Tect | Anropu | ®yHKI OyHKUUA OyHKIUA
ypa B 00y4 | ipou3 | mpowm3 ™ ust aKTHUB aKTHUB
B B oOyueH | omuoK CKPBITBIX BBIXOJIHBIX
ust u HEUPOHOB HEHPOHOB
MLP 36,122 | 38,647 | 40,223 | BFGS | Dutpo | 'mnepOonuy Codrtmakc
1| 30-28-3 88 34 46 0 s ecKas
MLP 37,817 | 38,164 | 39,106 | BFGS | Dutpo | 'mnepOomuu Codrtmakc
2 30-5-3 80 25 15 8 Hst ecKas
MLP 35,381 | 39,130 | 37,988 | BFGS | Durpo | 'mnepOomuy Codrtmakc
3| 30-19-3 36 43 83 5 Hst eckas
MLP 36,228 | 41,062 | 37,430 | BFGS | Dutpo | 'mnepOomuy Codrtmakc
4 | 30-24-3 81 80 17 7 st ecKast
MLP 39,088 | 35,748 | 37,430 | BFGS Cym. lunep6onmu | [MumepOommy
51 30-11-3 98 79 17 8 KBaJp. eckas eckas
MLP 35,805 | 39,130 | 37,430 | BFGS Cym. | T'umep6ommu | ['umepOomny
6 | 30-30-3 08 43 17 7 KBaJp. eckas eckas
MLP 38,135 | 35,748 | 37,988 | BFGS Cym. | Jloructuyeck | ['mmepOommy
7 | 30-29-3 59 79 83 14 KBaJIp. ast eckast
MLP 36,970 | 40,579 | 40,782 | BFGS | DHrpo | 'mnepOommu Codprmaxc
8 | 30-16-3 34 71 12 5 s eckas
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MLP 35,911 | 39,130 | 37,430 | BFGS Cym. I'mnepOonuu | Jloructudeck
9 | 30-10-3 02 43 17 8 KBaJIp. eckast ast
1 MLP 35,275 | 38,164 | 37,430 | BFGS | Durpo | I'mmepOomuy Co¢drmaxc
0| 30-25-3 42 25 17 6 s eckas
1 MLP 37,076 | 41,062 | 39,106 | BFGS | Dutpo | I'mmepOomuy Co¢drmaxc
1| 30-18-3 27 80 15 6 s eckas
1 MLP 37,182 | 38,164 | 37,430 | BFGS | Durpo | Jloructuyeck Co¢drmaxc
2 30-2-3 20 25 17 10 s as
1 MLP 37,605 | 38,164 | 37,988 | BFGS | Durpo | I'mmepOomuu Codrmaxc
3| 30-11-3 93 25 83 8 s eckas
1 MLP 37,605 | 36,231 | 39,106 | BFGS | Durpo | Jloructuyeck Codrmaxc
4 30-9-3 93 88 15 0 s as
1 MLP 36,758 | 41,062 | 40,223 | BFGS | Durpo | 'mnepOomuu Codrmakc
51 30-20-3 a7 80 46 6 M eckas
1 MLP 36,546 | 39,130 | 39,664 | BFGS | Dutpo | Jloructuueck | Codrmakc
6 30-2-3 61 43 80 7 M as
1 MLP 36,016 | 39,613 | 40,223 | BFGS | Dutpo | l'mmep6omuu | Codrmakc
7 | 30-22-3 95 53 46 5 M eckas
1 MLP 36,758 | 41,062 | 37,988 | BFGS | Dutpo | I'mmep6omuu | Codrmakc
8 | 30-21-3 a7 80 83 5 M eckas
1 MLP 36,970 | 40,096 | 42,458 | BFGS | Dutpo | Jloructuueck | Codrmakc
9 | 30-23-3 34 62 10 7 Ut as
2 MLP 36,652 | 37,681 | 39,664 | BFGS | Durpo | 'mnepOommg Codprmaxc
0| 30-12-3 54 16 80 5 M eckas

Onucannpie B Tabnune 42 MOJENM CPaBHUBAIUCH MEXIYy COOOH mMmyTem

BBIYMCIICHHUSI TPOLEHTAa TMPAaBWIBHOM KIACCU(PUKALMHU, KOTOPBIM MOKa3bIBAET

HACKOJIBKO BCPHO IPCACKA3aHO HAIIPABJICHUC M3MCHCHUS LICHBI AKIIHNH. HpOBeI[eM

knaccudukanuio B Matemarmueckom makete STATISTICA na oOydaromei

BBIOOPKE (PE3yJIbTATHI JIYUIIUX MOJINICH TIpeICTaBIICHbI B Tabnuiie 43).

Tabnuua 43. Utoru TpexdakropHoit knaccudukaiuu (hparmMeHr)

Heiipoce Poct\Crrag\Heit | Poct\Cnag\Heii | Poct\Cniam\He#i | Poct\Criag\Heit
TeBast TpaJIbHO- TpasnibHO-PocT | TpanbHO-Criag TpanbHO-Bcee
MO/IEINTb HeiirpanbHo
MLP Bce 299.0000 330,0000 315.0000 944.0000
30-28-3 Hpi‘{‘z“”" 161,0000 167,0000 13,0000 341,0000
Hi‘;{?” 1380000 163,0000 302,0000 603,0000
Tpasuib | g3 6460 50,6061 41270 36,1229
HO (%)
Henpasu
JIBHO 46,1538 493939 95,8730 63,8771
(%)
MLP Bce 299.0000 330,0000 315.0000 944.0000
30-5-3 Hpj‘;“”" 87,0000 2540000 16,0000 357,0000
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Hfﬁf“ 212,0000 76,0000 299,0000 587,0000
Tlpasus 29,0970 76,9697 5,0794 37,8178
HO (%)
Henpasu
JBHO 70,9030 23,0303 94,9206 62,1822
(%)
MLP Bee 299,0000 330,0000 315,0000 944,0000
30-16-3 Hpa}iﬂﬂb 112,0000 237,0000 0,0000 349,0000
Hi‘f}’f“ 187,0000 93,0000 315,0000 595,0000
Tpasuis 37,4582 71,8182 0,0000 36,9703
HO (%)
Henpasu
JBHO 62,5418 28,1818 100,0000 63,0297
(%)
MLP Bce 299,0000 330,0000 315,0000 944,0000
30483 Mpasuae | 4150000 235,0000 0,0000 350,0000
Hempasit | 14,0000 95,0000 315,0000 594,0000
Hpasuib 38,4615 71,2121 0,0000 37,0763
HO (%)
Henpasnu
JTBHO 61,5385 28,7879 100,0000 62,9237
(%)
MLP Bee 299,0000 330,0000 315,0000 944,0000
30-2-3 Hp?;ﬂﬂb 71,0000 271,0000 9,0000 351,0000
HTEF}’;BH 228,0000 59,0000 306,0000 593,0000
HpaB(I)/IJIB 23,7458 82,1212 2,8571 37,1822
HO (%)
Hemnpasu
JBHO 76,2542 17,8788 97,1429 62,8178
(%)
MLP Bee 299,0000 330,0000 315,0000 944,0000
30-11-3 HpEIl{B;)I/IJ'IB 147,0000 200,0000 8,0000 355,0000
Hiﬁ’f“ 152,0000 130,0000 307,0000 589,0000
[TpaBuns 49 1639 60,6061 25397 37,6059
HO (%)
Henpasnu
“(’;/’:)0 50,8361 39,3939 97,4603 62,3941
MLP Bce 299,0000 330,0000 315,0000 944,0000
30-9-3 Hpall{]zl/lﬂb 88,0000 259.0000 8,0000 355,0000
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Hilf“ 211,0000 71,0000 307,0000 589,0000
Ipasnis 29,4314 78,4848 2,5397 37,6059
HO (%)
Henpasu
JBHO 70,5686 21,5152 97,4603 62,3941
(%)
MLP 30- | Bce 299,0000 330,0000 315,0000 944,0000
20-3 Hp&}lllzl/lﬂb 102,0000 242,0000 3,0000 347,0000
Hi‘f}’f“ 197,0000 88,0000 312,0000 537,0000
Tpasuis 34,1137 73,3333 0,9524 36,7585
HO (%)
Henpasu
JBHO 65,8863 26,6667 99,0476 63,2415
(%)
MLP Bce 299,0000 330,0000 315,0000 944,0000
30-2-3 Hp?{iﬂﬂb 94,0000 248,0000 3,0000 345,0000
Hifgf“ 205,0000 82,0000 312,0000 599,0000
Ilpasuin 31,4381 75,1515 0,9524 36,5466
HO (%)
Henpasnu
JBHO 68,5619 24,8485 99,0476 63,4534
(%)
MLP Bce 299,0000 330,0000 315,0000 944,0000
30-12-3 Hp?{iﬂﬂb 107,0000 227,0000 12,0000 346,0000
Fempastt | 12,0000 103,0000 303,0000 598,0000
HpaB(I)/IJIB 35,7860 68,7879 3,8095 36,6525
HO (%)
Hemnpasu
JBHO 64,2140 31,2121 96,1905 63,3475
(%)

W3y4nB mosydeHHBIE JaHHBIC, MBI MOXEM CKa3aTbh, YTO JIydIllas MOJIENIb —
MLP 30-5-3, T.k. uMMeeT MakCUMajbHOE€ 3HAYEHUE NPOLEHTAa MPaBUIbHBIX
knaccuduxaruit 37,82%.

Pesynbrat TpexdakropHoi knaccudukanuu «Poct/Cnan/HeltpanbHoy» aiis
akuuii FIXP npeacrasnena B [Ipunoxxenun 14 (ay1s yno6cTBa HEBEpHBIC 3HAYCHUS
KJIaCCU(UKAIINHU BBIJICTSUIACH KPACHBIM I[BETOM).

Jlyummii pe3ynbstat — 33,33% Ob11 3ameuen y 8 mogeneit uz 30 (MLP 30-28-
3, MLP 30-5-3, MLP 30-16-3, MLP 30-18-3, MLP 30-2-3, MLP 30-11-3, MLP 30-

73

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

20-3, MLP 30-2-3, MLP 30-12-3). Xyammuii pe3ynbTatr — 26,67% npuHaaimexuT 3
moxensm: MLP 30-10-3, MLP 30-9-3, MLP 30-22-3.

Ucnons3ys MOCTPOEHHBIE ceTu TSt KJaccuukanuu
«Poct/Cnan/HelTpaibHO» 1IEHBI aKIIMU HAa OOydYaromieil W TECTOBOM BHIOOPKAX,
MOJIYYHJIA JJAaHHBIE, TIPE/ICTABJICHHbIE B Ta0uiie 44.

Ta6muna 44. [IporieHT paBUIBHOM Tpex(HaKTOPHOM

KJIacCU(pUKAIMU HEMPOHHBIX CeTei

HeiipocereBas mojienb [IpouieHT npaBUIbHOM [IponeHT nMpaBuUIBLHOM
KJaccu(uKauy Ha KJIaccu(pUKaluyu Ha TECTOBOM
oOyuarolieit BBIOOpKe BbI0OpKe ([Ipuoxenue 14)
(Tabmuna 43)
MLP 30-28-3 36,12 33,33
MLP 30-5-3 37,82 33,33
MLP 30-19-3 35,38 30,00
MLP 30-24-3 36,23 30,00
MLP 30-11-3 39,09 30,00
MLP 30-30-3 35,81 30,00
MLP 30-29-3 38,14 30,00
MLP 30-16-3 36,97 33,33
MLP 30-10-3 35,91 26,67
MLP 30-25-3 35,28 30,00
MLP 30-18-3 37,08 33,33
MLP 30-2-3 37,18 33,33
MLP 30-11-3 37,61 33,33
MLP 30-9-3 37,61 26,67
MLP 30-20-3 36,76 33,33
MLP 30-2-3 36,55 33,33
MLP 30-22-3 36,02 26,67
MLP 30-21-3 36,76 30,00
MLP 30-23-3 36,97 30,00
MLP 30-12-3 36,65 33,33

[IpoBenst ucciemoBaHne MOCTPOEHHBIX TPEX(PAKTOPHBIX KiIacCHU(PUKAIINM,
MOXEM CJIeJIaTh BBIBOJI O TOM, 4TO Jiydiier moaenbto sipisercs MLP 30-5-3, T.k.
UMEeT MaKCUMaJbHOE 3HAYCHHUE MPOIIEHTA MPaBUIBHBIX KJIacCU(PUKAIUNA KaK IS
ONTUMAaJIbHOM BBIOOPKH, TaK U JJIs1 TECTOBOM BBIOOPKU. [l0mydeHHbIN pe3yabTaT Mbl
HE MO>KEM TIPHU3HATH MOJIOKUTEIBHBIM, T.K. MPOIEHT MPABUIBHBIX KiIaccuukanui
kosnebnerca mexay 32,00% u 38,00%, cetn maHHOW apXUTEKTYphl HE SIBISIIOTCS

NPUTOAHBIMU JIS1 TPEX(HAKTOPHOU KIacCU(PUKALIMH.
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2.8. Kuaaccuduxkanus nisa akuuu OZON

[Toctpoen rpadux Bpemennoro psina s akuuu OZON (mpencraBieH Ha

pucyHKe 8).

4350

4250

4150

4050

3950

3850

50

100

OZON

150

200

Pucynok 8. Bpemennoii psg OZON

250

Paccmotpum  moapoOHe ABYX(aKTOpHYIO KiIacCU(PUKAIMIO JUIsl aKIUH

OZON. [lns oOyueHusi ceTd MbI BOCHOJIB30BAIHCH ABYMS MEPEMEHHBIMH —

HENpEpbIBHAsT W KaTeropuajibHas. B KauecTBe HENPEPBIBHOW IEPEMEHHOU MBI

ucrnosb3oBainy 1eHbl 3akpbiTus akimuu OZON. B kauecTtBe KaTeropuaibHOU

NEPEMEHHON — 3HaueHus «PocT», €ClIM M0 CPAaBHEHUIO C IPEIBIIYIIEM 3HAUEHUEM

1IeHa BBIpOCya, B 00paTHOM ciydyae — nepeMennyto «Cmamny.

N3 wmmerommxcs 2463 map BXOAHBIX mapaMeTpoB Mbl moctpommn 500

HelpoceTeBbIX Mozeneid U BoiOpanu 20 myuymmx. MTorn HelipoceTeBbIX Mojenen

pUBECHBI B Ta0HIlE 45.

Ta6nuna 45. Utoru HelpoceTeBbIX MOICIEH

Ne| Apxutexr | [Ipous | Koutp | Tect | Anrop | ®yHkn OyHKIUA OyHKIUA
ypa B 00yY | mpowu3 | mpowu3 UTM ust aKTHB aKTHB
B B o0y4eH | ommoK CKPBITBIX BBIXOJTHBIX
ust )51 HEWPOHOB HEUPOHOB
1 MLP 51,964 | 55,890 | 50,000 | BFGS Cym. Iumep6onmu | Jlormcrruecka
30-2-2 81 41 00 7 KBaJIp. eckas s
2 MLP 52,492 | 55,068 | 51,923 | BFGS | DHrpo | Jloructudeck Codrmakc
30-29-2 67 49 08 3 st ast
3 MLP 52,727 | 55,068 | 50,274 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc
30-28-2 27 49 73 3 st ast
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4 MLP 52,199 | 54,246 | 51,923 | BFGS Cym. [I'unep6onmu | Jloructuyecka
30-10-2 41 58 08 12 KBaJIp. eckast S

5 MLP 52,258 | 54,520 | 51,923 | BFGS Cym. | Jloructuueck | Jloructuyecka
30-11-2 06 55 08 4 KBaJIp. ast S

6 MLP 51,730 | 56,164 | 50,274 | BFGS Cym. ['unep6onuu | Jloructuyecka
30-15-2 21 38 73 4 KBaJIp. eckast S

7 MLP 52,609 | 54,794 | 50,824 | BFGS | Dutpo | Jlorucruueck Co¢drmaxc
30-16-2 97 52 18 4 Hs as

8 MLP 52,903 | 55,342 | 51,098 | BFGS | Dutpo | Jlorucruueck Codrmaxc
30-9-2 23 47 90 5 Hs as

9 MLP 52,727 | 55,342 | 51,098 | BFGS | Dutpo | I'umepbonuu Co¢drmaxc
30-21-2 27 47 90 3 mus eckast

1 MLP 52,082 | 54,246 | 52,747 | BFGS | Durpo | Jlorucruueck Codrmakc

0| 30-12-2 11 58 25 6 At as

1 MLP 52,082 | 53,698 | 51,648 | BFGS | Durpo | Jlorucruueck Codrmakc

1| 30-26-2 11 63 35 3 At as

1 MLP 52,375 | 55,068 | 51,923 | BFGS Cym. | Jloructryeck | DKCHOHEHITHA

2 30-3-2 37 49 08 4 KBaJIp. ast JIbHAA

1 MLP 52,551 | 55,068 | 51,098 | BFGS | DHurpo | I'mmepbommu Codrmakc

3 30-6-2 32 49 90 3 us eckas

1 MLP 52,316 | 54,246 | 52,747 | BFGS | Durpo | Jlorucruueck Codrmakc

4 | 30-19-2 72 58 25 3 At as

1 MLP 51,964 | 55,890 | 50,274 | BFGS | DHurpo | I'mmepbommu Codrmakc

5| 30-22-2 81 41 73 6 us eckas

1 MLP 51,964 | 55,890 | 50,274 | BFGS Cym. | T'mnepGomuu | Jlormctuuecka

6 | 30-13-2 81 41 73 6 KBaJIp. eckas P

1 MLP 51,554 | 56,164 | 50,000 | BFGS | Durpo | I'mmepbomuu Codrtmakc

7| 30-17-2 25 38 00 2 mus eckast

1 MLP 52,082 | 53,972 | 51,923 | BFGS | Dutpo | Jlorucruueck Codrtmakc

8 | 30-24-2 11 60 08 2 s as

1 MLP 52,316 | 55,068 | 51,923 | BFGS | Dutpo | Jloructuueck Codprmarc

9| 30-25-2 72 49 08 5 s as

2 MLP 52,023 | 55,616 | 50,000 | BFGS Cym. l'unep6onnya | DKcrmoHeHIa

0| 30-23-2 46 44 00 1 KBaJIp. ecKast JbHAS

Onucannble B Tabnuie 45 MOJENN CpPaBHUBAINCH MEXIY COOOW MyTem
BBIUMCJICHHS] TIPOIICHTAa TPABUJIBHOW KIaCCH(UKAIMKA, KOTOPBHIM IOKa3bIBaET
HACKOJIBKO BEPHO MPEJICKa3aHO HalpaBJiICHHE U3MEHEHUs IeHbI akiuu. [IpoBenem
knaccudukamuio B mMarematudeckom makere STATISTICA nHa oOyuaromeit
BBIOOpKE (Pe3yJIbTaThl JIYUIIUX MOJIEIeH TPeICTaBlIeHbI B Tabulie 46).

Tabnuma 46. Utorn nByxdakropHoii knaccudukamnuu (HparMeHT)

HeiipocereBas Poct/Cran-0 Poct\Cman-1 Poct\Cnan-
MOJCIb Bce
MLP 30-28-2 Bce 864,0000 841,0000 1705,000

[TpaBmiIbHO 443,0000 456,0000 899,000
HenpasmibsHo 421,0000 385,0000 806,000
[TpaBunsHO (%) 51,2731 54,2212 52,727
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HenpaswmibHo (%) 48,7269 45,7788 47,273
MLP 30-21-2 Bce 864,0000 841,0000 1705,000
[TpaBunbHO 426,0000 473,0000 899,000

HenpasmibHO 438,0000 368,0000 806,000

[TpaBunbsHO (%) 49,3056 56,2426 52,727

HenpasuibHo (%) 50,6944 43,7574 47,273

N3yuuB mosydeHHbIE JTaHHBIE, Ml MOXKEM CKa3aTh, YTO JYYIIUE MOJCIH -
MLP 30-21-2 u MLP 30-28-2, T.K. OHU UMEIOT MaKCUMAaJIbHOE 3HAYEHHE MPOIEHTA
NPaBHJIBHBIX Kiaccudukanuit 52,73%.

Pesynbrar nByxdaxtopHoit kiaccudukanuu «Poct/Cnam» st TecToBOM
BbIOOpKK i aknuii OZON mnpencrtaBnena B Ilpwnoxkenun 15 (mist ymoOcTBa
HEBEPHBIC 3HAYCHUS KIACCU(UKAITUN BBIICISIIUCH KPACHBIM I[BETOM).

Camplii  BBICOKMI  TPOIEHT  MPaBUWJIBHBIX  KJIacCHpUKAIMK s
nByxhaktopaoi kinaccupuxammu 70,00% Ha TecToBoi BeIOOpKe y Moaenu MLP 30-
28-2. Pesynbrat 56,67% Bctpeuaercs cpa3y y 15 moaeneit. Camblit HU3KUM TPOIEHT
paBWIbHBIX Kiaaccudukaruit 53,33% y moaeneit MLP 30-2-2, MLP 30-15-2, MLP
30-19-2.

Ucnions3ys mocTpoeHHble cetu s kinaccudukammu «Poct/Crnam» 1eHsl
aKIIMM Ha 0OYYArOIIeH M TEeCTOBOW BRIOOpKAX, TIOJYYHIIN JaHHBIC, TIPEICTABIICHHBIC
B Ta0mute 47.

Tabnuna 47. [IpouieHT npaBuiIbHOM ABYX(HaKTOPHOM

KJ1accu(uKauy HEMPOHHBIX ceTen

HeiipocereBas Mmoznenb [IponieHT npaBuIBbHON IIpouieHT npaBUIIBHON
KJIacCU(UKALIUU Ha KJ1accu(UKallUK Ha TECTOBOM
oOyuatolieit BRIOOpKe BeIOOpKe (I[Ipunoxenue 15)
(Tabmuma 46)
MLP 30-2-2 51,96 53,33
MLP 30-29-2 52,49 70,00
MLP 30-28-2 52,73 63,33
MLP 30-10-2 52,20 56,67
MLP 30-11-2 52,26 56,67
MLP 30-15-2 51,73 53,33
MLP 30-16-2 52,61 56,67
MLP 30-9-2 52,90 56,67
MLP 30-21-2 52,73 56,67
MLP 30-12-2 52,08 66,67
MLP 30-26-2 52,08 56,67
MLP 30-3-2 52,38 56,67
MLP 30-6-2 52,55 56,67
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MLP 30-19-2 52,32 53,33
MLP 30-22-2 51,96 56,67
MLP 30-13-2 51,96 56,67
MLP 30-17-2 51,55 56,67
MLP 30-24-2 52,08 56,67
MLP 30-25-2 52,32 56,67
MLP 30-23-2 52,02 56,67

[IpoBens wccinenoBaHWE MOCTPOSHHBIX IBYX(AKTOPHBIX KiAacCHUPUKAIINH,
MOKEM CJelaTh BBIBOA O TOM, 4To jydmras moaenb MLP 30-28-2, T.x. umeer
MaKCHUMaJbHbIC 3HAUEHUS MPOIIEHTa BEPHBIX KIacCU(UKaIuii Ha oOyJaromeil u Ha
TECTOBOM BBIOOpKax. Takke MBI MOXEM CKa3aTh, YTO JaHHAs Kiaccuukaims
MOXET WCTOJB30BaThCcsl Ha IleHaX 3akpbiTus akmuu OZON, T.k. pe3ynbTaThl
UCCJIeIOBaHUS OBLIN YJIOBJIETBOPUTEIILHBI, U MOJIENIb XOPOIIO KiIacCU(pUIIUpOoBaia

npea0CTaBJICHHBIC JaHHLBIC.

Paccmotpum Tpexdakropuyro kimaccubukanuro s akmum OZON. s
OoOy4YeHHUsI CETH Mbl BOCIMOJIB30BAJIUCh JIBYMS IMEPEMEHHBIMU — HEMpEphIBHASA U
KaTeropuaipHas. B kauecTBe HENPEPBHIBHOM NIEPEMEHHON MBI UCIIOJIB30BAJIM LIEHBI
3akpeiTus akiun OZON. B kadecTBe kKaTeroprallbHONM NEPEMEHHOW — 3HAYCHUE
«HetiTpanbHo», ecau nieHa akmuu nonamaer B umHTepBan (-0,07%; 0,07%)
KoJjeOaHus 1eHbl, 3HaueHue «PocT», eciam 1Mo CpPaBHEHHUIO C TPEIbIAYIIEM
3HaYeHHUEM IIeHa Bo3pocia Oosee yem Ha 0,07%, mepemennyto «Crmamy», Koraa mo
CPaBHEHUIO C TIPEABIAYIIEM 3HAUCHUEM 1IeHa CHU3MWIach 6osee yeM Ha 0,07%.

[Toctpoum 20 HEHPOCETEBBIX MOJAENEHN, KOTOPHIE HA IOCTATOYHOM YPOBHE
Oyner mpeayrajapiBaTh HallpaBlieHHE KoJjieOaHusl IeHbl. WTOrm HelpoceTeBhIX
MOJIe/IeH IpUBEICHBI B Ta0IuIle 48.

Ta6nuna 48. toru HelpoceTeBbIX MOICNIEH

Ne| Apxutexr | [Ipous | Koutp | Tect | Anrop | ®yHku OyHKIHA OyHKIUA
ypa B 00y4 | mpou3 | mpous UTM ust aKTHUB aKTHUB
B B o0ydeH | ommok CKPBITBIX BBIXOJTHBIX
Ust U HEWPOHOB HEHPOHOB
MLP 38,826 | 39,452 | 39,285 | BFGS Cym. | T'mnep6omuu | Jlormctuuecka
1 30-3-3 98 05 71 6 KBaJp. eckas s
MLP 39,296 | 40,000 | 42,032 | BFGS Cym. lunep6onmu | ['unepOonuue
2 | 30-29-3 19 00 97 11 KBaJIp. eckast CKast
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MLP 39,237 | 39,178 | 41,208 | BFGS | DHurpo | I'mmepOommy Codprmaxc
3| 30-28-3 54 08 79 10 Hs eckas
MLP 39,178 | 38,904 | 41,483 | BFGS Cym. | Jloructuueck | I'umepGonnue
4 | 30-21-3 89 11 52 0 KBaJIp. ast CKast
MLP 39,413 | 37,808 | 42,582 | BFGS Cym. IMunep6onuu | ['unepOonnue
5| 30-18-3 49 22 42 0 KBaJIp. eckast CKast
MLP 38,299 | 39,178 | 39,835 | BFGS Cym. [I'unep6onuu | Jloructuyecka
6 | 30-11-3 12 08 16 6 KBaJIp. eckast S
MLP 39,120 | 39,178 | 40,934 | BFGS Cym. | Jloructuueck | I'umepGonnue
7 | 30-30-3 23 08 07 9 KBaJIp. ast CKast
MLP 38,944 | 39,178 | 41,483 | BFGS | Dutpo | I'umepbonuu Codprmaxc
8 | 30-24-3 28 08 52 9 HSt eckast
MLP 39,061 | 40,000 | 41,208 | BFGS | Cym. | I'umepbomuu | ['umepbonmue
9| 30-23-3 58 00 79 11 KBaJIp. eckas cKas
1 MLP 38,944 | 38,904 | 39,560 | BFGS Cym. | Jloructuueck | ['mnepOosmue
0 30-6-3 28 11 44 9 KBaJIp. ast cKas
1 MLP 38,592 | 39,726 | 39,560 | BFGS Cym. | T'mnep6omuu | Jlormctuuecka
1| 30-12-3 38 03 44 5 KBaJIp. eckas A
1 MLP 38,475 | 38,630 | 39,835 | BFGS | Durpo | Jloructuueck | Codrmakc
2 | 30-25-3 07 14 16 5 At as
1 MLP 39,002 | 38,904 | 42,307 | BFGS | DHurpo | I'mmepbommu Codrmakc
3| 30-15-3 93 11 69 10 us eckas
1 MLP 38,709 | 38,904 | 40,109 | BFGS | Dutpo | Jlorucruueck Codrmakc
4 30-5-3 68 11 89 5 us as
1 MLP 38,709 | 40,000 | 39,560 | BFGS | Cym. | Jloructuueck | ['mmepOonmue
5 30-6-3 68 00 44 6 KBaJIp. ast cKas
1 MLP 38,826 | 37,808 | 40,109 | BFGS Cym. | Jloructuueck | ['mnepOonuue
6 | 30-19-3 98 22 89 0 KBaJIp. ast CKast
1 MLP 38,651 | 39,178 | 40,109 | BFGS Cym. | Jloructuueck | I'mnepOonuue
7| 30-2-3 03 08 89 7 KBaJIp. ast cKast
1 MLP 38,592 | 39,452 | 40,659 | BFGS Cym. | Jloructuueck | ['mnepOonuue
8 | 30-27-3 38 05 34 16 KBaJIp. ast CKast
1 MLP 39,765 | 33,424 | 39,560 | BFGS Cym. l'unep6onnya | DKcrmoHeHIa
9| 30-10-3 40 66 44 0 KBaJIp. ecKast JbHAS
2 MLP 39,002 | 37,260 | 42,032 | BFGS Cym. lNunep6onnu | ['unepbonuue
0 | 30-20-3 93 27 97 0 KBaJIp. ecKast CKast

Onucannpie B Tabmuie 48 MoJenu CpaBHUBAIMCH MEXITY COOOW IMyTem
BBIYHCIICHUSI TIPOIIEHTA TMPABWIBHON KJIaCCU(PUKAIMKA, KOTOPBIM TOKa3hIBACT
HACKOJIbKO BEPHO MPEJICKa3aHO HAMpaBJICHUE U3MEHEHUs 1IeHbI akiuu. [TpoBeaem
knaccudukamuo B marematudeckom makere STATISTICA wHa oOyuaromeit

BBIOOpKE (Pe3yJIbTaThl JIYUIIUX MOJIEIeH TpeicTaBleHbl B Tabnule 49).
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Tabnuma 49. Utoru tTpexdakropHoii knaccupukanuu (pparMeHT)

Heiipoce Poct\Cnag\Heit | Poct\Cnan\Heit | Poct/Cnan/Heii | Poct\Cnan\Heii
TeBast TPpaAJIBHO- TpanbHO-Poct | TpambHO-Cnian TpanbHO-Bee
MOJICITh HelitpansHo
MLP Bce 426,0000 668,0000 611,0000 1705,000
30-18-3 Hpall{lzﬂnb 0,0000 515,0000 157,0000 672,000
Hiill’f“ 426,0000 153,0000 454,0000 1033,000
Ipasus 0,0000 77,0958 25,6956 39,413
HO (%)
Henpasu
JIBHO 100,0000 22,9042 74,3044 60,587
(%)
MLP Bee 426,0000 668,0000 611,0000 1705,000
30-11-3 Hpa;]i)ymb 0,0000 589,0000 64,0000 653,000
Fempanit | 426,0000 79,0000 547,0000 1052,000
HpaB(I)/IJ'IB 0,0000 88,1737 10,4746 38,299
HO (%)
Hemnpasu
JIBHO 100,0000 11,8263 89,5254 61,701
(%)
MLP Bce 426,0000 668,0000 611,0000 1705,000
30-10-3 szll{li)l/lﬂb 0,0000 473,0000 205,0000 678,000
Hill’f“ 426,0000 195,0000 406,0000 1027,000
Tpasnis 0,0000 70,8084 33,5516 39,765
HO (%)
Henpasnu
1BHO 100,0000 29,1916 66,4484 60,235
(%)

N3yuuB mosydeHHbIE JTAHHBIE, MBI MOXEM CKa3aTh, YTO Jyd4Illas MOJICNb —
MLP  30-10-3, T.k. uMeeT MaKCHUMaJlbHOE 3HA4YE€HHE MPOLIEHTA TPABUIbHBIX
kiaccudukanuii 39,77%.

Pesynbrar Tpexdakroproi knaccudukanuu «Poct/Cnan/HeltpanbHoy» s
axkuit OZON npencrasiena B [Ipunoxenuu 16 (a1 ynoOcTBa HeBEpHBIC 3HAUCHUS
KJIacCU(PUKAIMY BBIJCISIIMCH KPACHBIM I[BETOM ).

Y tpexdaktopHOil KiIaccudUKAMKM HAWOOJEE YacThle PpPe3yJIbTaThl
noctpoeHHbIx Moenei: 9 (30,00% y 9 moxeneit u 20), 8 (26,67% y 4 mozaeneit u3
20). MakcuManpHblii pe3ynbTaT — |1 TIpaBUIBHBIX NPEICKA3aHHBIX 3HAYEHUUN

(monens MLP 30-11-3), yto coorBeTcTBYET 36,67%. MUHUMAaIIbHBIN pe3yabTaT — /
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npaBuIbHBIX 3HaueHu# (23,33%) y moxeneit MLP 30-12-3, MLP 30-25-3 u MLP
30-2-3.

Ucnons3ys MOCTPOEHHBIE ceTu TSt KJaccuukanuu
«Poct/Cnan/HelTpaibHO» 11€HBI aKIIMU Ha OOydYaromield W TECTOBOM BHIOOPKAX,
MOJIYYHJIA JJAaHHBIE, TIpe/ICTaBIeHHbIE B Tabuiie S0.

Ta6muma 50. [TporieHT mpaBUIIBHOM Tpex(aKTOPHOM

KJIacCU(pUKAIMU HEMPOHHBIX CeTei

HeiipocereBas mojienb [IpouieHT npaBUIbHOM [IponeHT nMpaBuUIBLHOM
KJaccu(uKauy Ha KJIaccu(pUKaluyu Ha TECTOBOM
oOyuarolieit BBIOOpKe BbI0OpKE ([Ipuioxenue 16)
(Tabmuua 49)
MLP 30-3-3 38,83 30,00
MLP 30-29-3 39,30 30,00
MLP 30-28-3 39,24 26,67
MLP 30-21-3 39,18 30,00
MLP 30-18-3 39,41 33,33
MLP 30-11-3 38,30 36,67
MLP 30-30-3 39,12 26,67
MLP 30-24-3 38,94 36,67
MLP 30-23-3 39,06 30,00
MLP 30-6-3 38,94 30,00
MLP 30-12-3 38,59 23,33
MLP 30-25-3 38,48 23,33
MLP 30-15-3 39,00 30,00
MLP 30-5-3 38,71 30,00
MLP 30-6-3 38,71 30,00
MLP 30-19-3 38,83 26,67
MLP 30-2-3 38,65 23,33
MLP 30-27-3 38,59 26,67
MLP 30-10-3 39,77 30,00
MLP 30-20-3 39,00 23,33

[IpoBenst ucciemoBaHne MOCTPOEHHBIX TPEX(PAKTOPHBIX KiIacCHU(PUKAIINM,
MOXEM CJeNaTh BBIBOJ O TOM, 4To Jyuinas moaenbs MLP 30-11-3, kotopas umeer
MaKCUMaJIbHOE 3HAYCHHME MPOICHTA MPABWIBHBIX KIacCCU(UKAIMI HA TECTOBOM
BBIOOpKE 36,67% U 10CTaTOYHO BhICOKOE Ha oOyyaromieit Beioopke 38,30%. Ho Ha
MOCTPOEHHBIE MOJIENH 7Sl TPeX(HaKTOPHOU KiTacCH(UKAIIMK HE CIEAYET ONMUPATHCS
TIPY IPUHSATUN JATBHEUINETO PEIICHHUS, T.K. TAHHBIN CTIOCO0 MIPUHSTHUS PEIICHUS HE

OTJIN4YacTCA OT HOJI6paCBIBaHI/I${ MOHCTKH.
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Pe3yJILTaTBI IMPOBCACHHOI0 UCCJICAOBAHUSA

[TogoOpan onTUManbHBII 00BEM 00YYAIOIIMX BEIOOPOK ISl KOMIIAHHIA:
e OAO «HpkyrckDuepro» (IRGZ) — 1300 3nauenuii;
o [TAO «I"azmpom» (GAZP), bank BTb (VTBR), TCS Group Holding PLC

(TCSG), Yandex (YNDX), I'pyma «lerckuit mup» (DSKY), Ozon Holdings
PLC (OZON) — 2500 3naucHwuii;

e Fix Price Group (FIXP) — 1400 3naucHwMiA.

Pe3ynbratel nByxQakTopHO KiaccupuKaluu, IpeacTaBieHbl B Tabnuie S1.
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Tabmuna 51. Pe3ynbrarsl 1ByX(paKkTOpHOM KiIacCU(UKALINU.

Komnanus Hpiyrex I"azmpom BTb TCS Group
DHepro
Axnus IRGZ GAZP VTBR TCSG
Otpacnb DHepreTuka DHepreTuka bank bank
M MLP MLP MLP MLP MLP MLP
oAeib 30-19-2 30-11-2 | 30-12-2 | 30-25-2 | 30-7-2 30-3-2
Oynaknus aktuBauun | ['mnepoonuuec | Jloructu | Jloructu | I'mmepOoin | I'unep6on | ['mmepOosn
CKPBITHIX HEHPOHOB Kas gyeckast Yyeckast ndeckas ndeckas gyeckas
Oyukuus aktuBauu | Jloructuyecka | Coprmak | Codprmak | Codrmak Codprmaxc l'unep6onu
BBIXO/IHBIX HEHPOHOB o c c c qyeckas
[TporeHT MpaBUIIBHBIX
ABYXGAKTOPHBIX 64,18% 51,55% | 52,61% | 52,49% | 51,96% | 53,49%
Kjaccupukanuii Ha
oOyyaroiei BBIOOpKe
IIpoueHT npaBUIBHBIX
ABYXQAKTOPHEIX 80,00% 63,33% | 66,67% | 66,67% | 70,00% | 73,33%
KJaccupukanuii Ha
TECTOBOM BBIOOpKE
. Fix Price
Kommanus Yandex Jletckuit Mmup Ozon
Group
Axnus YNDX DSKY FIXP OZON
WNurepHer-
Otpacib UT ToBapsl 1151 nereit Posurinas TOPTOBIIA,
TOPTOBIIS PO3HUYHAS
TOPTOBJIS
M MLP MLP MLP MLP MLP MLP
oAeib 30-20-2 | 30-25-2 | 30-27-2 | 30-8-2 30-9-2 30-28-2
Oynkuus aktuBauuu | ['mnep6on | Jloructu | I'mmep6on | I'mnep6o | Jloructuueck | Jlorucruueck
CKPBITBIX HEHPOHOB n9ecKas qyeckast wdecKas | JIdeckas ast ast
DKCIIOHE
OyHKIUA AKTHBALAK | (rvaxe | Humansn OkcnioneH | Codrmak | ['umepOommye Codprmaxc
BBIXOJIHBIX HEHPOHOB as agbHas c cKast
IIpoueHT npaBUIBHBIX
ABYXGAKTOPHBIX 5437% | 4798% | 47,98% | 5572% | 5381% 52,73%
KJ1accupuKaluuii Ha
oOyuaroleit BBIOOpKe
IIpoueHT npaBUIBHBIX
ABYXQAKTOPHEIX 60,00% | 76,67% | 76,67% | 66,67% |  60,00% 63,33%
KJ1accupuKaluuii Ha
TECTOBOH BHIOOpKE
83

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml




Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Jlns 3amaun qByx3HauHOM kiaccugukanuu «Poct/Crnagy ycTaHOBIEHO, YTO
OOJBIIMHCTBO MOCTPOCHHBIX CETEH MMEIOT MPOLEHT MPaBMUIBHON KiIacCUuPHUKAIIH
6onee 60,00%, 3TO TOBOPUT O TOM, YTO CETU C JAHHOW APXUTEKTYpPOH MOIKHO
WCITOJIB30BATh ISl PELICHUS 3aauM Kiaccupukanuu. JlaHHbIe pe3yabTaThl MOKHO

Npu3HaTtb  IOJIOKHUTCIIBHBIMHU, a IIOCTPOCHHBIC CCTH  HCIIOJIB30BATb  JJIA

IMPOTrHO3UPOBAHUA HAITPABJICHWA IBUKCHHA LICHLI.

Pe3ynbrathl TpexdaxTopHOii kiaccupuKaluu, IpeCcTaBiIeHbl B Tabnuie 52.

Tabnuma 52. Pe3ynbrarsl TpexPpakToOpHOU KiIacCU(PUKALINU.

Hpkytc . .
Komnanus KOHepr Tasnpo BTb TCS Yandex IECTCKH Fix Price Ozon
o M Group i Mup Group
Axnust IRGZ | GAZP | VIBR | TCSG | YNDX | DSKY FIXP OZON
HNutepuer-
DHepre | DHepre Tosapst | PosHiin TOPTOBJIS
Otpaciib bank bank UT TUTSt ast ’
THKa THKA . PO3HHYHAS
JeTell | TOpProBist
TOPTOBJIS
Mouers MLP MLP MLP MLP MLP MLP MLP MLP
g 30-22-3 | 30-6-3 | 30-13-3 | 30-29-3 | 30-23-3 | 30-22-3 | 30-5-3 30-11-3
PyHKLEA I'unep6 | Jloruct | ['ume6o | I'unep6 | I'unep6 | Jloruct
aKTHBALUU l'unep6o | ['unep6onu
ONTMYEC | MYecKa | JIMYECK | OJIMYEC | ONu4ec | MYecKa
CKPBITBIX JMYeCcKast qyecKast
o Kas s ast Kast Kast s
HEHpPOHOB
DyHKIUA
aKTUBALUN Codt™ JKCIoH Codpt™ Jlorucr Codt™ Jloruct Codrmak | Jloructuuec
CHIIHAT nJecka nJecKa
BBIXOJIHBIX aKc aKc aKc C Kast
. bHas s s
HEHPOHOB
[Ipouent
MIPABUIIBHBIX
TPEXAKTOPHEIX | 90 5704 | 40 9406 | 41,11% | 36,13% | 42,40% | 36,00% | 37,82% | 38,30%
KIaccupuKanun
Ha oOydJaromiei
BEIOOpKE
[IponienT
MIPAaBUIbHBIX
TPEXAKTOPHEIX | 3 9304 | 56 6705 | 63,33% | 40,00% | 46,67% | 53,00% | 33.33% | 36,67%
KIaccupuKanui
Ha TECTOBOM
BEIOOpKE

Jlns  3amaud  TpeX3HAuyHOW KilacCU(UKAIUU

YCTaHOBJICHO,

qTo

y BCEX IMOCTPOEHHBIX

«Poct/Cnan/HeltpanbHo»

CeTe MPOLIEHT

MIPaBUJIbHOU

knaccupukanuu 30,00 — 60,00%. IlomydeHHBIH pe3ynbTaT HEIb3s MPU3HATH

IIOJIOKUTCIBbHBIM, TaK Kak ,Z[aHHBIfI crroco0 I[IPUHATUA PCIICHUA HHUYCM HE

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml

84




Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

OTJINYAETCS OT MoAOpachiBaHUsI MOHETKH. Ha OCHOBaHMY HAIIETO UCCIIEIOBAHUS Mbl
MOXEM CHellaTh BBIBOJA, YTO JJIs 3aJadyd  TPEX3HAUYHOW KIacCU(DHUKAITUU
«Poct/Cnag/HelTpalibHO» CETHM € pPacCMOTPEHHOM apXUTEKTypOWd OKa3alucCh

MaJIOIIPpUT OJIHBIMU.
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3. CoumnajbHasi 0TBECTBEHHOCTH

B nannoil pabore pa3paboTaH moaxon K mpoOiieMe MPOTHO3WPOBAHUS, B
OCHOBE KOTOPOTO Jie)KaT HEUPOCETEBBIE METO/IBI.

Ob6nacTh MpUMEHEHHSI JAaHHOTO HcclieAoBanus: (GOHI0BbIe pbIHKK. HayuHo-
TEXHUYECKOE UCCIEeIOBaHME, TMPOBEAEHHOE B  JaHHOM pabore, uUMeeT
HEMOCPEJICTBEHHOE  OTHOIEHHEe K  WHBecTUIMSIM.  [loTeHIManbHBIMU
NOTPEOUTEISIMU PE3yIbTATOB UCCIECTOBAHUS MOTYT OBITh: HHBECTOPHI, BIaICIOIINE
aKuusMu; 0aHKu, OAHKOBCKHUE OpTraHu3aIiu.

JlanHast pabota Oblia MpoOBEAEHA 3a KOMIIBIOTEPOM, HIIM TEPCOHAIBHOM
ANIEKTPOHHOM BHIYMCIUTENBHOM MatuHol (IT9BM).

3.1. IIpaBoBble H OpraHu3alUOHHbIE BONPOCHI 00ecniedeHns 0€30MaCHOCTH
3.1.1. CneuuajbHbie NPaBOBbIe HOPMBbI TPYA0OBOI0 3aKOHOAATEIbCTBA

JUINTENbHOCTh  BBIIIOJHEHUS] MPOEKTa COCTaBWJIa OKOJIO 3  MECSLEB.
[IponomkurensHOCTh pabouero AHs 8 yacoB (mpubmusurensHo ¢ 9:00 qo 18:00).
Cornacno Ct. 108 Tpynosoro koaekca Poccuiickoit ®@enepanuu (TK PD) nns
opucHoro paboTHHKA (WU CTYJEHTA) B TEYECHUU paboyero IHS JODKEH OBITh
PEIyCMOTPEH MEPEPHIB [IJIsl OTABIXA U MUTAHUS MPOIOJDKUTEIILHOCTRIO HE OoJiee
JBYX 4acoB U He MeHee 30 MuHyT [22].

Taxxke, cornacHo ct1. 219 TK P® oducHbIit cOTpyAHUK (WM CTYACHT) UMEET
IpaBo Ha TO, YTOOBI pabouee MECTO COOTBETCTBOBAIO TPEOOBAHMIM OXpaHbI TPy/a
[22].

3.1.2. Opranu3zanoHHbIe MEPONPUSITUS IPH KOMIIOHOBKE pado4eii 30HbI

XapakTepucTHKa MOMEIeHus, Iie Oblia pazpaboTaHa MarucTepckas pabdora:
JUTMHA TIOMEIICHUsI COCTaBIsIeT a = 6 M, IMUPHWHA MOMelieHus b = 5 M, BbicoTa
nomeneHus h = 3.5 M. Torna momanas nomenieHus OyieT cocTaBiiATh S = a b =
30 M2, o6wem pased V = a-b-h = 105m3. Taxke B HEM NPHCYTCTBYET OJHO
OKHO, Yepe3 KOTOPOE OCYIIECTBISICTCS BEHTUJISAIMS MTOMEIICHHS, C TapaMeTpaMu:
mupuHa 1,5 M, Beicota 2 M. KonuyectBo PM, n = 2. B noMelieHnn UCob3yeTcs
KOMOMHUPOBAaHHOE OCBEIIEHUE — UCKYCCTBEHHOE (JIFOMUHECIICHTHBIE JIaMIIbl TUIIA

JIB) u ecrecTBeHHOE (CBET U3 OKHA). B 31MHee BpeMsi oMenIeHUe OTaIlIMBaeTCs,
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YTO 00ECTeunBaeT JOCTATOUHOE, TOCTOSTHHOE  PABHOMEPHOE HarpeBaHHUE BO3AyXa.
DnexkTpocHabkeHne ceTu mnepeMeHHoro Hanpspkerwms 220B. Ilomemenue 6e3
MOBBIIICEHHON OIMACHOCTU B OTHOILICHHUU TOPAXEHUS YENOBEKa AIICKTPUUECKUM
tokom 1o 'OCT 12.1.013-78 [7].

KomneroTep, pacnonokeHHbIH Ha paboueil moBepxHOCTH BbicoTou 0,77 M,
o0nafaeT cieayrollMMU XapakTepuctukamu: npoueccop AMD A8, onepatuBHas
namsth 8 I'b, cucrema Microsoft Windows 10.1, gactota nponeccopa — 2,00 I'T',
PnP 13,6-u ar0iiMoBBIil MOHUTOD C pazpernieHreM 1366 Ha 768 Touek u yacToToi 60
I'm.

IIpu ycrpoiicTBe pabouyero mecra uenoBeka, padoraromero 3a I[IK
HEOOXOJMMO  COOJIIOCTM  CJENYIOIIME  OCHOBHBIE  YCIOBHUS:  HaWJIydllee
MECTOIOJIOKEHUE 000pynoBaHusl U cBOOOJHOE pabouee MpocTpaHCTBO. Tak Kak
naHHasi padoTa BBINOJIHEHAa HAa TEPCOHATBLHOM KOMIIBIOTEpE THUMA HOYTOYK, B
KOTOPOM OTCEBAIOT 3JieMeHThl cTaHaapTHoro IIK (cucteMHbIl OJ0K, OTIAEIbHBIN
MOHUTOP, KJIaBUaTypa U T.JI.), TO OCHOBHBIM TPEOOBAaHUEM K OpraHU3allK pabovero
MecTa SIBJISIeTCSl pa3MelleHue HOyTOyKa IO IIEHTPY MHCbMEHHOI'O CTOJia CTPOTO
HAIIPOTHUB MOJIB30BATENS, T.K. 3TO 00ECIEUNBAET MOJ0KEHNE MOHUTOpPA HOYTOYKa
Ha YpPOBHE IJ1a3 orepaTopa, a Takke KoM(GOPTHOE MOJOKEHUE PYK OTepaTropa Haj
KJIABUATYPOMU.

[Ipy TpoeKTHPOBAaHWM TMHUCHMEHHOTO CTOJA JOJDKHBI OBITh  YUYTCHBI
cienyomue TpedoBanus. Beicota paboueil mOBEpXHOCTH CTOJIa PEKOMEHAYETCS B
npegenax 680-800 wmMm. Breicota pabodeil MOBEPXHOCTH, Ha KOTOPYIO
yCTaHaBJIMBACTCS KJIaBHaTypa, 10JbkHA ObITh 650 MM. Pabounii cTom 10JKeH ObITh
mupuHoil He MeHee 700 MM u anuHOM He MeHee 1400 mMm. JlomKHO HMMeEThCs
MPOCTPAHCTBO ISl HOT BhICOTOM HE MeHee 600 MM, mupuHoii — He meHnee 500 M,
rIIyOMHOM Ha YPOBHE KOJIeH — He MeHee 450 MM U Ha YPOBHE BBITSIHYTHIX HOT —HE
MeHee 650 MM.

Pabouee kpecno 10KHO ObITh NOABEMHO-TIOBOPOTHBIM U PETYJIUPYEMBIM 10
BBICOTE W yIjaM HAaKJIOHA CUACHbA U CIHHKH, a TAKXKE PACCTOSIHUIO CHUHKH 10

NepeaHero Kpasa CHUACHDbA. PCKOMCHI[yeMaH BbICOTAa CHMACHHUS HaAd YPOBHCEM IIOJIa
87

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

420-550 mMm. Korctpykius pabodero kpecia J0JDKHA OOECIICYHBATh: MIUPUHY U
rIIyOUHY IOBEPXHOCTH cujieHbsl He MeHee 400 MM.

Monutop no0/KeH OBITh pacHojoKEH Ha YPOBHE IJIa3 oOmeparopa Ha
paccrosiuuu 500-600 mm. CorjaacHO HOpMaM, Yroj HaOJI0IEHUS B TOPU30HTAILHOM
IUIOCKOCTH JIOJIKEH OBITh He OoJiee 45° kK HopMainu skpana. Jlyudie eciu yros o63opa
oyaet coctaBiaTh 30°. Kpome Toro nomkHa ObITh BO3MOXKHOCTh BBIOUPATh YPOBEHb
KOHTPACTHOCTHU M SIPKOCTU M300pakeHusl Ha 3kpaHe. [lomkHa mpeaycMaTpiuBaThCs
BO3MOXKHOCTB PETyJIHPOBaHUs dKpaHa [8].

OO6mume TpeOoBaHMA K OpraHu3alud U OOOpPYIOBaHUIO PAOOYMX MECT C
[15BM panwer B CanlluH 1.2.3685-21 [9] u TOCT 12.2.032-78 CCBT [8]. Bce
napaMeTpsl pabouero CToja yAOBIETBOPAIOT HOPMATUBHBIM TPEOOBAHUSM.

3.2. IlpousBoacTBeHHasi 6€30MACHOCTD

Tabnuua 53. Bo3moskHbIe OmMacHbIe U BpeAHbIE (haKTOPBI

dakTopbl Otansl paboT HopmatuBHBIE JOKYMEHTBI
(TOCT 12.0.003-2015)
s | 8 | B
> = =
= Qo <
@) = =
QO [ <
S S >
o £ 5
I o =
g8 |8
~ Q)
1. Tlcuxodusnueckue GpakTopsl + + + Tpynosoii konekc Poccuiickoii
®enepanuu ot 30.12.2001 N 197-
@3 (pexn. ot 09.03.2021);
CII 2.4.3648-20 "CanurapHo-
SMHIEMHOJIOTHYECKHE
TpeOOBaHUS K OpraHU3aIHsIM
BOCIIUTaHMS U O0Y4YEHHUs, OTAbIXA
2. OTkIIOHEHUE TToKa3areen + + + U 03JJ0POBJICHHS IE€TEH U
MUKPOKIMMAaTa MOJIOJIEXKH "
I'OCT 12.2.032-78 «Cuctema
CTaHJapTOB OE30MaCHOCTH Tpy/a
(CCBT). Pabouee mecTo mpu
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3. OTtcyTCcTBHE WM HEIOCTATOK + + + BBITIOJTHEHUH paboT cus. O0rue
HE00X0IMMOTO PrOHOMUYECKUE TPEOOBAHUS)
€CTECTBEHHOT'0/HCKYCCTBEHHOTO CanlluH 1.2.3685-21
OCBelLEHUs paboueil 30HbI «['urueHn4ecKkue HOpMaTUBLI U

TpeOOBaHMS K 00ECTICUCHUIO
0€30MacHOCTH U (WJIH)
OE3BPEIHOCTH IS YeIoBeKa
(hakTOpOB CpeIbl OOUTAHUS
CanlluH 2.2.4.548-96

4. TloBbIlIEHHAs 3aIbIJIEHHOCTD U + + + «l'urueHnyeckue TpeboBaHMs K

3ara30BaHHOCTb PaboYeil 30HbI MUKPOKIMMATY
MPOU3BOACTBCHHBIX ITOMCIICHUN

CaunlluH 2.2.1/2.1.1.1278-03
«'uruennyeckue TpeOOBaHUS K
€CTECTBEHHOMY, HCKYCCTBCHHOMY
¥ COBMECIICHHOMY OCBEIICHUIO
JKHAJIBIX M OOIIECTBEHHBIX
3JIaHUI
CaulluH 2.2.4.1191-03
«DJIEKTPOMArHUTHBIC T10JIS B
MIPOU3BOJICTBEHHBIX YCIOBHUSIX)
CHulI 23-05-95 «EctecTtBeHHOE U
UCKYCCTBEHHOE OCBECIIICHUE

5. TloBbllIeHHBIH YPOBEHB + + +

AJIEKTPOMATHUTHBIX U31y4YEHUN

Y MOHU3UPYIOIINX U3ITYyYCHUN B
paboueii 30He

3.3. AHaJau3 omacHbIX U BPeHbIX MPON3BOACTBEHHBIX (paKTOPOB
3.3.1. lIcuxopusznueckue pakTopbl

3HAUUTENTFHOE YMCTBEHHOE HAIPSOHKEHUE U JPYTUe HArpy3KH MPHUBOIIT K
NepPeyTOMIICHUIO (PYHKIIMOHAIBHOTO COCTOSIHUSI IIEHTPATIbHONW HEPBHOW CHCTEMBI,
HEPBHO-MBIIIIEYHOTO aImapara pykK.

[Ipu nnmuTensHOM paboTe 3a SKPAHOM AUCIUICS MOSBISETCS BBIPAKEHHOE
HampsDKEHUE ~ 3pUTENBHOTO  ammapara ¢ TOSBIEHWEM — JKajgo0 — Ha
HEYJIOBJIETBOPUTEILHOCTh PAbOThI, TOJIOBHBIE OOJHM, YCTaloCcThb W OOJIE3HEHHOE
OIIYIIICHUE B IJ1a3ax, B MOSICHUILIE, B 00JaCTH IiIer, pykax [24].

Pexxum Tpyna m oTapixa paOOTHHKA: MPU BBOJIC JAHHBIX, PEIaKTUPOBAHUH
mporpamMm, YTeHUH WHGOPMAIIMU C dKpaHa HEMpepbIBHAS MPOIOIKUTEIHHOCTD
paboThl HE JOJDKHA MPEBBIMIATH 4-X YacoB Mpu §-4acoBOM paboueM gHe. Uepes
Kbl yac pabOThl HEOOXOIUMO JeaTh, MepephiB Ha 5-10 MUHYT, a yepe3 JBa
yaca Ha 15 munyT [22].

C uenpl0 CHWXKEHUS WM YCTPAaHEHUS HEPBHO-TICMXOJIOTMYECKOTO,

SPUTCIIBHOI'O W MBIIICYHOI'O HAIIPAKCHUS, HCO6XOI[I/IMO IMPOBOJNTL KOMIIJICKC
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buznyecKux YMpaKHEHUH W CEaHChl TNMCUXO(PHU3UUECKOW pasrpy3Ku H CHITHS
YCTAJIOCTH BO BPEMSI pErJIaMEHTUPYEMBIX IEPEPHIBOB, U ITOCIIE OKOHYAHUS padoyero
JTHSL.

3.3.2. OTK/JIOHEeHHe MOKa3aTe/ el MUKPOKJIUMATA

OnTuManbHble MUKPOKIMMATHYECKHUE TPU BO3JCUCTBUM Ha YEJIOBEKa B
TeyeHue paboyell CMEHbl OO0ECIEUYMBAIOT COXPAHEHHE TEIUIOBOIO COCTOSHUS
OpraHM3Ma U HE BBI3BIBAIOT OTKJIOHEHHH B COCTOSHUU 310pOBbi. JlOIMycTHUMBIE
MUKPOKJIMMATUYECKUE  YCIOBUS MOTYT MPUBOAUTH K  HE3HAUYUTEIbHBIM
JUCKOM(OPTHBIM TEIUIOBBIM OIIYIICHUSIM. BO03MOXHO BpeMEHHOE (B TEuY€HUE
paboueli CMEHBI) CHUKEHUE PabOTOCTIOCOOHOCTH, O€3 HapYLIEHUS 310POBbSI.

Bce xareropum paboT pa3rpaHUYMBAIOTCS HAa OCHOBE WHTEHCHUBHOCTH
sHeprozarpar opranusma B kkai/u (Bt). Paborta, mnpousBoaumas cuias u
COIPOBOXAAIOIIASACA HE3HAUUTEIbHBIM (PU3NYECKUM HAIPSDKEHUEM, OTHOCUTCS K
kareropuu la — paboTa ¢ MHTEHCUBHOCTBIO 3Hepro3arpar a0 120 kkan/d (mo 139

Br). I naHHON KaTeropuu 10MyCTUMbIE HOPMbI MUKPOKJIMMATA MPEICTABIEHBI B

Tabnuue 54.
Tabnuua 54. JlonmycTrMble HOPMBI MUKPOKJIMMAaTa B paboyeit
30HC ITPOU3BOACTBCHHBIX HOMCH.[CHI/Iﬁ
Ilepuon Kareropus Temneparypa, °C OTtHOcuTenbHas Ckopoctb
rojaa TSAKECTU BJIQXKHOCTb, % TBYKEHUS
BBITOJIHAEMBIX BO3/yXa, M/C
pabor o o o o 0 Y
g o QS o g o S o g o Q o
o E g = o E == o = ==
O = = O o = O =
) = o ) ) g o 5 o
s QO oo Q T s o Q T
E o< > < E > < E < > <
- E oz M T E = % T E =
< M o o < M o o < oM o o
S N Sl = S =
XO0n01HbIN la (20+23) | (20+25) 55 (15+75) 0,1 0,1
Terbrit la (22+24) | (21+28) 55 (15+75) 0,1 0,1

AHanusupysi, JaHHble TaOIUIBI 54 MOXHO caenaTh BBIBOJ, YTO B
paccMaTpMBacMOM IMOMELIEHUHM IMapaMeTpbl MUKPOKJIMMAaTa COOTBETCTBYIOT
HopmaMm CanlluH. [onmyctumblii  ypoOBEHb  MHMKpPOKIMMATa IMOMEIICHUS
o0ecreuynBaeTCs CUCTEMON BOJSHOTO IEHTPAIBHOTO OTOIUICHUS U €CTECTBEHHOM
BEHTWJISIIUECH.
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B momemniennn, aomycTUMbIE HOPMATHMBHBIE BEIHMYUHBI MHKPOKJIMMATa
MOJICP)KUBATh HE TMPEIACTABISCTCS BO3MOXKHBIM, HEOOXOIUMO TIPOBOIUTH
MEpONPHUATUS [0 3alUTe PaOOTHUKOB OT BO3MOKHOTO TIEpErpeBaHus U
OXJIAKICHUS.

3.3.3. OTcyTcTBHE W HEAOCTATOK  HEOOXOJAMMOI0  eCTeCTBEHHOro /

HCKYCCTBEHHOT0 OCBelleHHs padoyeil 30HbI

Onenka ocBemieHHOCTH paboueld 30HBI MpoBoaUTCs B cooTBeTcTBHH CII
52.13330.2016 «EcTecTBeHHOE u HMCKYCCTBEHHOE OCBEILICHUEY.
AxryanusupoBanHas penakius CHull 23-05-95 [15].

Cormacao CHull 23-05-95* HOpmMupyeMas MUHWUMAaIbHAs OCBEIICHHOCTH
JOJDKHA YJIOBJIETBOPSATH TPEOOBAHUSIM, YKa3aHHBIM B TaOIHIlEe 55.
Tabnuna 55. TpeboBaHUs K OCBEIIEHUIO TOMEIIEHUN KUITBIX U OOIIECTBEHHBIX

3JIaHUM TIPU 3PUTENBHON paboTe BHICOKOW TOYHOCTU

I/ICKYCCTBGHHOC OCBCIICHUC EcrecTBennoe
OCBCIICHUC

Ocgemennoct | Coueranue [KEO ey, %
b, JIK HOPMHUPYEMBIX
BEJIMYUH
rokasartens
OCJIETIJICHHOCTH
u
K03 Punenta
IIyJbCcalliu

pa3InyYCHUS, MM

Pazpsin 3purenbHOi paboThI

Konrpact o6bekTa ¢ hoHOM
XapakTtepuctuka GoHa

OCBCIIICHNU

[Tonpaspsia 3puTenbHON pabOTHI

OCBeIeHus (BCETO), JIK

P, HC Kp, %
Ooiee HE
Ooitee

XapakTepHuCcTHKa 3pUTEIBHON PabOTHI
Hanmenbmmii wiv SKBUBaJICHTHBIM pa3Mep 00beKTa
ITpu 60KOBOM OCBEIICHUN

[Tpu crucremMe KOMOMHUPOBAHHOTO
[Tpu cucreme 00IIET0 OCBEIIECHUS, JIK

| 11PH BEpXHEM Ml KOMOHHUPOBAHHOM

Beicokoii (Ot 0,3| Il | r | Cpennmii | Cetnerid | 400 | 200 18 15
TouHOCTH | 10 0,5

0 | 10

bonpmoin | Cpennuit

EctecTBeHHOE OCBelICHUE IMOCTyNmacT B IMOMCIICHUC YCPC3 OJHO OKHO B

CBCTJIOC BPEM: CYTOK.
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Pacuér o0111ero PABHOMEPHOTO HCKYCCTBEHHOTO OCBEIICHUSA
TOPU3OHTAIBLHON pabouell TMOBEPXHOCTH BBITIONHICTCS METOA0M Ko3(duimenta
CBETOBOI'O IMOTOKA, YYUTHIBAIOIIUM CBETOBOH MOTOK, OTPAXKEHHBIM OT MOTOJKA U
cteH. JlyiMHa momMernieHuss a = 6M, mupuHa b = 5M, Beicota H = 2,8M. Bricorta

paboueii MOBepXHOCTH Hax mojoM h, = 0,75M. HMHTerpaabHbIM KpHUTEPUEM

ONTUMAJILHOCTH PACTIOJIOKEHUS CBETUIILHUKOB SIBJISICTCS BEJIMUUHA A , KOTOpas JIJIst
JIFOMUHECIEHTHBIX CBETUJILHUKOB C 3aIIUTHON PEHIETKOM JIEKUT B 1uana3one 1,1—
1,3.

BriObupaem namny nHeBHOTO cBeta JI/[-40, cBEeTOBOM MOTOK KOTOPOH paBeH
D) = 2300 JIM. BeiOupaem CBETHJILHHMKY C JIFOMUHECLIEHTHBIMH JIAMIIAMH THIIA
OZIOP-2-30. DTOT CBETUIBHUK HMMEET IBE JaMIbl MOIMHOCTHIO 40 BT kaxmas,
JUIMHA CBETWJIbHMKA paBHAa 925 MM, mmpuHa — 265 mM. Ha mepBom srame

OIIpCACINM 3HAUYCHUC MHICKCAa OCBCIHICHHOCTH [

j—_S
" (a+b)-n’

rae S — oA s MOMEIICHHUS,

h — pacueTHas BbICOTa MOABECA CBETUIILHUKA, M;

a v b — nvuHA ¥ MAPUHA TTOMEIICHHS, M.

BricoTa cBeTmiIbHIKA HAJ paboueii MOBEPXHOCTHIO h

h=H-h,—h,=35-0,75-0,7 = 2,05,

rne H — BbIcOTa MOMEIICHUS, M;

h,, — BbICOTa paboyEli MOBEPXHOCTH, M;

h. — paccTosiHHE€ CBETHIIBHIUKOB OT MEPEKPHITHS (CBEC).

B pe3ynbTaTe npoBeaeHHBIX PaCueTOB, MHIEKC OCBEUIEHHOCTH [ PABEH:

j—_ S __30
" (a+b)}h  11-2,05

= 1,33.
Paccrostnue Mexay cOCETHMMHU CBETUJIBHUKAMM WIN PAJAMU ONPEACIISIETCS

o ¢opmyiie:

L=212-h=11-205=225m
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Paccrosnue ot KpaﬁHHX CBCTHJIbBHUKOB HJIN PAJOB A0 CTCHBI OIMPCACIIACTCIA

o popmyiie:
1=2=22 075
—3- 3 M
OnpezxenﬂeM KOJIMYCCTBO PAAOB CBCTUIBHUKOB N KOJIMYCCTBO CBCTUJILHUKOB
B psny:
(B—%L) (5—%-2,25)
Mtpsin L " 225

2 2
_(A-31) (6-3225)

_ = ~3
Mee =7 71005 1,234 0,5

OOm1ee ynciio CBETHILHUKOB:
N =mny, Nz =9
VYuuTeiBas, 4TO B Ka)XJOM CBETHJIBHHUKE YCTAaHOBJICHO JBE JIaMIIbI, OoOIIee
qHCII0 JIaMI B oMemiennu N = 18.

CBeToBOM MOTOK JaMIIbI ONpeessaeTcs mo Gopmyre:
_Ey-S-K;-Z
N-n

rne Ey — HOpMupyemass MuHuMaibHas ocBeméHHocTh mo CHull 23-05-95 [14],
JIK;

S — monanb OCBEMAEMOT0 OMEILIECHUS, M2;

K, — xoapduuueHt 3amaca, yYUTHIBAIOIIMNA 3arps3HEHHE CBETUIIbHUKA
(MCTOYHMKA CBETa, CBETOTEXHUYECKOW apMarypbl, CTEH WU M., T.€. OTPAXKAIOIIUX
MOBEPXHOCTEN ), HAIMYME B aTMOC(eEpe 1iexa AbIMa, MbLIN;

Z — x0d(pDUIMEHT HEPAaBHOMEPHOCTU OCBELIEHMs, oTHOIEHUE E.,/Ey,iy.
JIs1 MIOMUHECIIEHTHBIX JIaMIT OH paBeH 1,1;

N — 4ucio 1aMIl B TIOMENIEHUH;

1 — k03¢ (ULKUEHT UCTIOIB30BAHUS CBETOBOIO MTOTOKA.

JlaHHO€ MOMeEIlleHHE OTHOCUTCS K THUITY IIOMEIEHHUS CO CPEAHUM BbIJEIICHUEM
ObIM, MOATOMY Ko3dduuuent 3amaca K, = 1,5; cocTosHue nOTONKa —

CBEXKEMOOEIEHHBIN, TOTOMY 3HaueHue Kod3(PHIIMeHTa OTpaKeHUs MOTOJKA P, =
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70%; cocTositHME CTE€H — TMOOENeHHbIe OETOHHBIE CTEHbI, MOATOMY 3HAUYECHHE
kodhduimenta otpaxkenus crteH pP.= 50%. KoabduuueHt wucnonbzoBaHus
CBETOBOTO TIOTOKA, TTOKA3BIBAIOIIHMI KaKasi 4aCTh CBETOBOTO IMMOTOKA JIAMII ITOTIAaeT
Ha pabo4vyI0 MMOBEPXHOCTD, i cBeTWIbHUKOB Tua OJIOP ¢ moMuHeCIeHTHRIMU

Jamniamu iipu p,, = 10% , p. = 50% u uanekce nomenienus { = 1,33 pasen 77 =0,45.
_Ey-S-K;-Z  400-30-1,33-1,1
~ N-n 18- 0,45

= 2167 JIm

I[J'ISI JJIOMHMHCCHOCHTHBIX JIaMII ¢ MOIIHOCTBIO 40 BT n HaIIpsKCHUCM CCTHU

220B, crangaptHbii cBeToBOM MOTOK JIJI paBen 2 300 JIm.

)
—10% <22 1. 100% < 20%

HOI[CT&BJ'I?IH JaHHBIC, ITOJTYYHUM:

San =P 09p = 23902167 004 = 5.78%
Dz 2300 ’

—10% < 5,78% < 20%

Takum 00pa3oM CBETOBOW TMOTOK CBETHJIBHMKA HE BBIXOAWT 3a TMPEIESIbI
TpebyeMoro auanazoHa.

3.3.4. IloBblIeHHAS 3aNILIJIEHHOCTDH M 3ara30BAaHHOCTH BO3/1yXa padoueii 30HbI

Bo3nyxooOmeH B mOMEIIEHUSIX HEOOXOAUM [IJIi OYUCTKM BO3AyXa OT
BPEIHOCTEN: JUIsl YAAJICHUS BPEIHBIX BEHIECTB (BBIACISIONIMXCS BPEIHBIX Ta30B,
NMapoB W TBUIN); IS yOAJCHUS W3IUIITHUX BOJSHBIX TApOB; IS YIAJICHUS
M30BITOYHOTO TEIIA.

B xunpix u OOIIECTBEHHBIX TMOMEUIEHUSX TMOCTOSHHBIM  BPEIHBIM
BBIZICIICHUEM SIBJISICTCSI BBIJIBIXa€MBIH JIFOABMHU JHOKCH yriepoja. KommuecTBo
YTJIEKUCIIOTHI, BBIACISIEMOW OJHUM B3POCIBIM YeoBeKOM (n = 1) mpu Jerkoi
pabore g = 23 /4. llpenenpHO-mOMyCcTUMAasT KOHIIGHTpAIUsl YTJIEKUCIOTHI B
KUIBIX KoMHaTax > B = 1 Mr/m3. ConepikaHue yriaeKHCIOTH B aTMOC(EPHOM

BO3/yXe 6onbIKMX ropoos (cebire 300 Thic. sxuTeneil) > H = 0,5 mr/m3.
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OnpenenuM TOTpeOHBIN Bo3ayx000MeH L mo dopmyne: L = xg-r; _
b~™Xh
23-1)-1000 §
( 1_)05_ = 46m3 /4. Takum 00pa3oM, NOTPeOHBI BO3TYyXO00OMEH HpH paboTe

OJIHOTO YeJIOBEKA 32 KOMITLIOTEPOM cocTaBiisieT 46 M3 /4.

BenTunsuus moMmemeHuss OCYIIECTBISIETCA IMPU IMOMOIIM OKHA, KOTOpPOE
MIPUCYTCTBYET B IOMEILICHUMU.
3.3.5. IloBbllIeHHBbIIT  YPpOBeHb  JIEKTPOMATHUTHBLIX  H3JIyYeHUHH U

HOHM3UPYIOIIMX U3JIydYeHul B padoueii 30He

[I9BM  sBISOTCS HMCTOYHMKOM 3JeKTpoMarHutHoro mosst (OMII)
paZIroYacTOTHOTO Jauana3oHa. [Ipu JIMTENPHOM IOCTOSIHHOM BO3JIEUCTBUM,
KOTOPOTO Ha OPTaHMU3M YeJIOBEKa HAOIIOAAI0TCSl HApYIICHUS CEPICYHOCOCY IUCTOMH,
JBIXaTEeIbHOM W HEPBHOW CHUCTEM, TOSBISETCS YTOMISIEMOCTb, YXYAIICHUE
CaMOUYyBCTBHUSI, TUIIOTOHMS, TaK)Ke XapakTepHa TOJOBHas 0OJib, W3MEHEHUE
MIPOBOAUMOCTH CepACYHON MBIIIIIBI. TenioBoe BO31EHCTBHUE OMII
XapaKTepU3yeTcsl MOBBIIMICHUEM TeMIIEpaTyphbl Teja, JOKaJbHBIM HU30UpaTeIbHBIM
HarpeBOM TKaHEW, OpraHoB, KJIETOK BciaeAcTBUe nepexoga OMII B TemnoByro
SHEPTHIO.

[Ipu paboTe C KOMIBIOTEPOM JOMYCTUMBIE YPOBHHU DJIECKTPOMATHUTHBIX
nosieit (OMIT) nopmupyrores CaunlluH 2.2.2/2.4.1340-03 [15]:

e HanpsokeHHOCTh 3JIEKTPOMArHUTHOTO IOJIST Ha paccTosHuU 50 C¢M BOKpPYT
B/IT 1o anekTpuueckoi COCTaBIAIONICH T0KHA OBITh HE OoJiee: B JUana3oHe
yacToT SI'-2kI 11 - 25B/M; B mnana3one yactot 2k 1i/400kI11 - 2,5B/Mm.

e [[IOTHOCTH MarHUTHOTO MTOTOKA JOJIKHA OBITH HE O0JIee: B JUANIA30HE YACTOT
SI'u-2kI'n - 250uTn; B guana3one yactot 2kl /400 - 25uT .

Cpenu cpeacts 3amuThl 0T DMII BBIAEASIOT ClleyIoIue:

e (OpraHu3alMOHHbIE MEPOTIPUAITHS — BEIOOP paIllMOHATBHBIX PEKUMOB PAOOTHI
00OpyZ0BaHUs, OTPAaHUYEHUE MECTa U BPEMEHHU HAXOXKJICHUS TIEpPCOHAja B
30He Bo3aecTBUst DMII, T.e. 3anuTa pacCTOSHUEM U BPEMEHEM.

e IIHXEHEPHO-TEXHUYECKUE MEPONPHUITHS, BKIIOUYAIONIME PAlHOHAIBHOE
pa3MelieHre oOOpyAOBaHUS, HCIOIb30BAaHUE CPEICTB, OIPAHUYMBAIOLIUX
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NOCTYIJIEHUE AJIEKTPOMAarHUTHOM 5SHEpruu (MOIJIOTUTENN MOILHOCTH,

HKPAaHUPOBAHUE U T.IL.).

o JleueOHO-IPOPUITAKTUUECKUE MEPONPUATUS B LEIAX MNPEeAyHpexaACHUs,
paHHEH JUarHOCTUKH U JICYEHUS 30POBbs IIEPCOHAIA.
e (CpencTBa MHAUBUAYAIbHOM 3aIUTHL, K KOTOPBIM OTHOCSITCS 3aILIUTHBIE OYKH,

LIUTKH, [UIEMBI, 3al{UTHAs OJEXKIa U JIp.

B nmannoMm cnydae BozaeiictBue OMII mpoucxoauT TOJIBKO OT MOHHUTOpA
HOYTOYKa. MlcX0/s1 M3 MacCOPTHBIX JAHHBIX HOYTOYKa, OHU COOTBETCTBYIOT HOpMaM
TCO-99, TCO-03.

3.3.6. O6ocHOBaHNEe MepPONPHUATHII MO 3alUTE NMEPCOHAJNA MPEeANPUATHA OT
JelCTBUSA ONMACHBIX U BpeIHbIX (GaKTOpOB

[Tomemienue, rae Obl1a pazpaboTaHa Maructepckas padboTa, IPUHAIEKUT K
KATerOpUH TMOMEIIECHU O€3 MOBBIINIEHHONW OMAaCHOCTH IO CTENEHU BEPOSATHOCTH
HNOPAXKEHUsI HJIEKTPUUYECKUM TOKOM [7], BCIEACTBUE 3TOro K OOOpPYAOBaHUIO
IPEIbSABISIOTCS ClIEAYOINE TPeOOBaHUS:

e DOKpaH MOHHTOpa JOJDKEH HAXOIWTCS Ha paccTosHMM He MeHee 50 cM oT

MOJIL30BATEIS (PACCTOSIHUSL OT UCTOYHHKA);

® NPUMEHEHHUE NPUIKPAHHBIX PUIBTPOB, CHEIHUATIBHBIX YIKPAHOB.

[Ipodunaktuka neperpeBanus pabOTHUKOB B HAIPEBAIOIIEM MHUKPOKIMMATE
BKJIFOYAET CJIEIYIOLIME MEPOIPHUSTHS: HOPMUPOBAHUE BEPXHEW IPaHULbI BHEIIHEN
TEPMUYECKON HArpy3ku Ha JOINYCTMMOM YPOBHE NPHUMEHMUTEIBHO K 8-4acOBOM
paboueil cMeHe; periiaMeHTaIs POI0JKUTEILHOCTH BO3JICHCTBUS HArpeBarolen
cpensl (HempepblBHO U 3a pabodyl0 CMEHY) JJsl MOJAEpKaHHUs CPEAHECMEHHOIO
TEIJIOBOTO COCTOSIHUSL Ha ONTUMAIBHOM MJIM JOIYCTUMOM YpPOBHE; UCIIOIb30BAHUE
cnennasbHbix CK3 m CHU3, ymeHbIIaromux NOCTYIUIEHWE TEIJla HW3BHE K
NOBEPXHOCTU TejJa YeloBeKa M OOECHeuMBAIOIIMX JOMYyCTUMOE TEIJIOBOE

COCTOSIHUE PAOOTHUKOB.

C umenpr0 CHWKEHUS WM  YCTPAHEHUS  HEPBHO-IICHMXOJIOTMYECKOTO,
3pPUTENIIBHOTO W MBIIIEYHOIO HANPSDKEHUs, NPEAYNPEKICHUE IEepEeyTOMIICHUS
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HEOOXOJMMO TPOBOJWTH KOMIUIEKC (PU3MUECKHX YIPAKHEHUH W CEaHCHI
NCUXO(PU3NYECKON Pa3rpy3KH U CHATHS YCTAJIOCTH BO BPEMS PETIAMEHTHPYEMBIX
MepephIBOB, U TIOCJIC OKOHYAHMS paboyero JIHs.

3.4. Dxkoaoruyeckasi 6e30nMacHOCTh

C TOYKM 3peHHS UCIIOJIb30BaHUS PECYpPCOB KOMIBIOTEp MOTpeOIseT
CPaBHUTEIIBHO HEOOJIBIIIOE KOJIWUYECTBO DSJICKTPOIHEPTHUH, UTO TMOJOKUTEIHLHBIM
o0pa3oM cKa3pIBaeTcs Ha OOIIEH 3KOHOMHUHM MOTPEOJICHHS SJICKTPOIHEPTHH B
nenomM. [Ipu HanmMcanuu JaHHOU pabOTHI BPEIHBIX BHIOPOCOB B aTMOc(hepy, MOUYBY
U BOJHBIC HUCTOYHUKH HE TMPOU3BOAWIOCH, PAAHAIMOHHOTO 3apa)X€HUs He
MPOU30IIIO, YpE3BbIUAMHBIE CHUTyallud HE HaAOMIOJaINCh, IOATOMY YyiepOa
OKpYyXarolen cpejie He ObLTI0 HAaHECEHO.

OCHOBHBIMM OTXOJJaMH SIBJIAIOTCS UYEPHOBHKUA OyMaru, oOTpabOTaBIlIve
JIFOMUHECIEHTHBIE JIaMIIbl U KaPTPHUIIKHU.

OtpaboTaBiime KapTpuIHku oTHOCATCS K [V Kaccy OmacHOCTH U MOJIJICKUT
cneruanbHo yTwm3anuu [19]. Jlns okazaHWs HAWMMEHBINETO BJIUSHUS Ha
OKPYXAIOIIyl0 Cpely, HEoOXOAMMO TPOBOAUTH CHEHHUATBHYIO TMPOLEAYPY
YTUJIN3ALMH, IPU KOTOpo Oosee 90% oTnpaBUTCS HA BTOPUUHYIO TIEPEPadbOTKY U
Menee 10% OyayT oTIpaBlieHBI Ha CBaJKU. [Ipu 3 TOM OHa OJKHA COOTBETCTBOBATH
nporeaype yrunuzanuu [OCT P 53692-2009 [19].

OTtpaboTaBiue JIOMUHECIICHTHBIE JaMIIbl OTHOCSTCA K | Kjlaccy omacHOCTH.
[lepepaboTka JFOMMHECIIEHTHBIX JIaMIT OCYIIECTBIISIETCS Ha COBPEMEHHOM
000py/I0BaHUHU, KOTOpPOE TO3BOJISECT MOJHOCTHIO WM B MaKCUMaJbHOH Mepe
YCTPaHUTh MX XUMHUYECKYI) aKTUBHOCTh. B OTAENBHBIX Cllydasix CTaHOBUTCS
BO3MOXKHBIM WX BTOpWUYHAs TMepepadoTKa ¢ MOCIESAYIONIMM HCIOIB30BAHUEM B
paznmuuHbIX cdepax. [Ipu sToM nepepaboTka J0JKHA COOTBETCTBOBATH MPOIETYPE
yrummzaru ['OCT 30772-2001 [20].

YepHoBUKM Oymaru OTHOCATCA K V KJIAcCy OMACHOCTA W TOMJICKHUT

crienuanbHoi yrunu3aruu corstacHo 'OCT P 55090-2012 [21].
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3.5. be3onacHocThb B upe3BbluaiinbIX cutyanusx. [lo:xkapHas 6e3onacHocThb

Bo3HukHOBeHHE MOkapa B KOMHATE MOKET OBITh 00YCIOBICHO CIIETYIOMUMU
daktopamu: B coBpeMeHHbIX [I9BM odeHb BBICOKAsl IJIOTHOCTH pa3MEIICHHUS
ANIEKTPOHHBIX cxeM. [Ipu mpoTeKaHuM MO HUM 3JIEKTPUYECKOIO TOKA BBIAECISETCS
3HAQUUTENBHOE KOJMYECTBO TEIUIA, YTO MOXET NPUBECTH K IOBBILICHUIO
TeMnepaTtypbsl oTAeNbHBIX y37I0B 10 100°C. IIpm 3TOM BO3MOXKHO OIUIABJIEHUE
W30JISIUUN COEUHUTENBHBIX MMPOBOJIOB, X OTOJICHHE, U, KAK CIEIACTBUE, KOPOTKOE
3aMbIKaHHE, COMTPOBOKIAEMOE UCKPEHHUEM.

OCHOBBI TIIPOTHBONOKAPHOW  3AIUMUTHI NPEANPUSITHNA  ONPEOEIEHBl B
crangaptax ['OCT 12.1.004-76 [16] u TOCT 12.1.010-76 [17].

Bo3HukHOBEHHE MoOXkapa Npu paboTe C INEKTPOHHOU amnmapaTypoll MOKET
OBITh IO MPUYUHAM KaK 3JIEKTPUUYECKOIr0, TAK U HEAJIEKTPUUECKOTO XapaKTepa.

Cormacio CHull 21-01-97 [18], mo B3pBIBOOMACHOCTH TTOMEIICHHUEC
OTHOCUTCA K Kiaccy B u mo moxapoonacHoctu k kiaccy [[. K stomy kimaccy
OTHOCATCA TOMEIIECHUS, B KOTOPBIX OIACHBIE COCTOSIHUS HE HMMEIOT MECTa IpH
HOPMAJIBHOM DKCIUTyaTallMM, a BO3MOXKHBI TOJIBKO B PpE3yJIbTaTe€ aBapUU WIIU
HEHUCTIPABHOCTEM.

B nmomemienuu i TylmIEHHsT BO3TOPaHUil MPEIyCMOTPEHO HMCHOJb30BAHHE
YTJIEKUCTOTHOTO orHerymmuTenss OY—3 nis TylieHus Bo3ropaHuid kiiaccoB A, B u
anekTpoyctaHoBok 10 10000B mpu temnieparype Bo3nyxa —40°C no +50°C. Takum
00pa3oM, COCTOSTHUE MOMENIEHHsSI COOTBETCTBYET HOPMaM I0>Kapo0e30MacHOCTH.
PacnonoxeHue namMn B MOMEIICHUE U IJIaH 3BaKyallMd JIOJACH AJi1 MOMEIICHUS
Mpe/ICTaBIICHbI B IpuiioxkeHue 18.

OrserymuTenu SBISAIOTCA caMbiM 3(()EKTUBHBIM CPEICTBOM MEPBHUYHOTO
noxkapoTymeHus. OTHEeTyIINTeNb — MEePEHOCHOE W MEePeBUKHOE YCTPOUCTBO
JUIsl TYLIEHUS OYaroB II0Xapa 3a CYET BBIMYCKa 3allaCEHHOTO OTHETYIIAIIEro
BEILECTBA.

[TomenieHnue, B KOTOPOM BBINIOIHSIIACH padOTa, OTHOCUTCS K Kateropuu «J1»,

C MIOHMKEHHOM MOKAPOOMAaCHOCTHIO.
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BoiBoabI M pekoMeHaanMu 10 pa3aeay «CounajibHasi 0TBETCTBEHHOCTb)
[Ipoananu3upoBaB ycioBHs Tpy/ia Ha paboueM MecTe, Iie Oblia pa3padboTaHa

OakanaBpckas paboTa, MOKHO cJielaTh BBIBOJ, YTO MOMEUIEHUE YAOBIECTBOPSET
HEOOXOMMBIM HOpMaM U B cllydae COOTIOACHHS TEXHUKN O€30MacHOCTH U TPaBUI
MOJIb30BAaHUSI KOMITBIOTEpOM paboTa B JaHHOM NOMEIICHHH HE MPHUBEIET K
YXYAUICHUIO 3/I0POBbsI pAOOTHHKA.

Camo momemnieHne u pabodyee MECTO B HEM YJIOBJIETBOPSET BCEM
HOpPMATUBHBIM TpeboBanusiM. Kpome TOro, neicTBHE€ BpEIHBIX M OMNACHBIX
¢akTOopoB CBEIEHO K MHHHUMYMY, T.6. MHKDOKJIMMAT, OCBCUICHHE W
3JIEKTpOOE30MacCHOCTh  COOTBETCTBYIOT — TpEeOOBaHHUSM, MPEIbABICHHBIM B
COOTBETCTBYIOIIMX HOPMATUBHBIX JOKYMEHTaX.

OTHOCUTEBHO PACCMOTPEHHOTO BOMpPOCca 00 AKOJIOTHUYECKON O€30MacHOCTH
MOKHO CKa3aTh, YTO JEATEIbHOCTh MOMEUICHHsS HE MpPEJCTaBIseT ONAacCHOCTU
OKpYKaIoUIEN Ccpelie.

BaxxHo 100aBUTh, YTO MOHUTOP KOMITBIOTEPA CIYKUT UCTOUHUKOM DMII —
BpEeIHOTO (haKkTopa, KOTOPBIA OTPULIATENIHO BIMSET HA 3/I0POBhE pabOTHUKA MPHU
IPOAODKUTETIFHOW  HEMPEPHIBHOW  paboTe ©  TPUBOAUT K  CHIDKEHHIO
paborocniocooHocTH. [1loaTOMY BO M30€ekaHNUE HETATUBHOTO BIUSHUS Ha 3JI0POBBE
HEOOXOMMMO JenaTh MepephiBRl  mpu  pabore ¢ OBM  u  mpoBoauTh

CIICONAIM3UPOBAHHBIC KOMIIJICKCHI yr[pa)KHCHI/Iﬁ JJIA IJ1a3.
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4. DPUHAHCOBBI MEHEIKMEHT, pecypco3(pGPeKTUBHOCTDH U pecypcocOepexenne
Lenpto paznena «DUHAHCOBBIH MEHEIKMEHT, PecypcodPPeKTUBHOCTh U
pecypcocOepekeHue» SBISETCS OLEHKAa MCCIeN0BaHUe (PUHAHCOBBIX BPEMEHHBIX
PSIIOB C MCIOJIb30BAHUEM HEMPOHHBIX CETEeH C MO3ULMU KOHKYPEHTOCIIOCOOHOCTH
U pecypcod(PpeKTUBHOCTH.
JUis NOCTUKEHMSI TIOCTABJIEHHOM 11€JIM HEOOXOAUMO PELIUTh CIEAYIOLINE
3aJlauyu:
e Omnpenenutb NOTEHUUAIBHBIX TOTPEOUTENEH PE3yIbTATOB UCCIIEIOBAHMS;
e BbIIBUTH CUIBHBIE U cJabble CTOPOHBI HAYyYHO-HCCIEAOBATEIBCKOTO
IIPOEKTa, @ TAKKE €ro BO3MOKHOCTU M BEPOSITHBIE YrpO3bl MPH MOMOILIU
SWOT-ananusa;
e OLEHUTH CTENIEHb TOTOBHOCTH HAYYHOI'O ITPOEKTAa K KOMMEPLUAIN3aLNH;
e Ormnpenenutb 3aMHTEPECOBAHHBIE CTOPOHBI W OTrPaHUYCHMS/AOMYIICHUS
HAyYHO-TEXHUYECKOTO HCCIEA0BAHUS; CHOPMYIUPOBATH LIENIb U 05KHIa€MbIE
pe3ynbTaThl IPOEKTA,;
e Onpenenutb CTPYKTYpYy U TPYIOEMKOCTb BBINOJIHEHUSI padoT, pa3padoTaTh
rpauK MPOBEACHHS HAYYHOTO UCCIIEIOBAHUS;
e Paccunrtarh O01OKET HAYYHO-TEXHUYECKOTO UCCIIEI0BAHUS;
e Omnpenenutb pUCK BO3HUKHOBEHHUS HEONPEAENEHHBIX COOBITHI mpu
BoimosiHeHun HTU, kotopble MOryT moBiedb 3a COOOM HeKelaTelIbHbIE
3hexTsI.
4.1. IlpeanpoeKTHBIN aHAJIU3
4.1.1. lloreHUMAJIbHbIE IOTPEOUTEH Pe3yIbTATOB UCCIAEAOBAHUS

Jnisa aHanu3a noTpeOuTeneil pe3ynbTaToB HCCIENOBaHHUS HEOOXOAUMO
pPaccMOTPETH LETEBOI PHIHOK U POBECTH €I0 CETMEHTUPOBAHME.

[leneBoll pPBIHOK — CErMEHTHI PBIHKA, HA KOTOPOM OyJeT NpOoJaBaThCs B
OynyimeM paspaboTka. B cBoro odepesh, CErMEHT pbIHKA — 3TO 0COOBIM 00pazom
BbIICJICHHAS YacTh PbIHKA, TPyl IOTPEOUTENEH, 001a1al0IMX OMPeIeIEHHBIMU

06H_II/IMI/I IMPpU3HaAKaMH.
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CerMeHTHpOBaHUE — ATO pa3/ieliCHNe MOKyNaTeIe Ha OJHOPOIHBIC TPYIIIIBI,
TUTSL KQKJIOW U3 KOTOPBIX MOKET TIOTPeOOBAThCS ONpeIeTIeHHBIN TOBap (yCiIyra).
3aiaya MporHo3upoBaHusi PUHAHCOBBIX BPEMEHHBIX PAJIOB ObLIIa U OCTAETCS
aKTyaJIbHOMU, ITOCKOJIBLKY MPEICKa3aHuE SIBIISICTCS HEOOXOMMBIM 3JIEMEHTOM JIF000M
WHBECTUIIMOHHOMN JESITEIIBHOCTH, BEb CaMa WJIe WHBECTHUPOBAHMS — BIIOKEHUS
JICHET C MEeJbI0 TMOMYYCHHs J0XoJa B OyIylieM — OCHOBBIBACTCS Ha UJACH
IPOTHO3UPOBAHMSI Oy TIYILIETO.
Tabnuna 56. Kapra cerMmeHTHpOBaHMS PhIHKA

YCIYT IO MCTOZAM IIPOTrHO3UPOBAHUSA

Meroasl IPOrHO3UPOBAHUSA
DKCHEepTHbIE METO/bl | DKOHOMHUKO- TexHuueckuit
IIPOTHO3UPOBAHUS MaTEMaTUYECKHE aHaJIN3
< Kpynnsie
=
& 5 Cpennue
5 2
£ g Mernkue
@upma A ®upma b

Takum 00pa3oMm, MBI ONpENEIWId TMOTCHIHAIBHBIX IOTPEOUTEICH
PE3yJIbTATOB UCCIIEIOBAHUS, @ UMEHHO — PE3yJbTaThl JAHHON PaboTHI OyayT Hanbosee
TIPUBIIEKATEIbHBI MPEUMYIIICCTBEHHO JIJISI METKUX KOMITIAaHUH, YaCTHBIX MHBECTOPOB U
aKIIMOHEPOB.

4.1.2. AHaJIN3 KOHKYPEHTHBIX TEXHHYECKUX pPelleHui

Uccnenosanue, npoBeIéHHOE B JaHHON padoTe, UMEET HEMOCPEACTBEHHOE
OTHONIICHUE K WHBECTUIUSAM. [lOTCHIHMATBHBIMA TOTPEOUTEIIIMH PE3YIbTaTOB
WCCJIEIOBAHUSI MOTYT OBITh KaK WHBECTOPBI, BJIAJICIONINE AKITUSIMHU, TaK ¥ OAHKH, U
OaHKOBCKHME  OpraHM3aluu. TakkKe JaHHBIMH  HCCIICIOBAaHUSMH  MOTYT
BOCIIOJIB30BATHCS TOCYAAPCTBEHHBIC YUPEKICHUSI, MHTEPHET-PECYPCHl U JIpyTHe

CBJ3aHHBIC C q)HHaHCOBBIMI/I WHBCCTUIWAMUA OpPraHrn3aliuu.
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B mactosmee BpeMmsi nmpodeccHoHaNbHbIE YYaCTHUKH PBIHKA HCIOJIB3YIOT

Pa3IMIHBIC MCTO/AbI ITPOTHO3UPOBAHUA (l)I/IHaHCOBBIX BPCMCHHBIX PAJ0B, OCHOBHBIC

N3 HUX:

4.1.3.

DKOHOMHKO-MaTeMaTHueckue Meronbl. [Ipu wucciaenoBaHuu (PUHAHCOBBIX
BPEMEHHBIX PSAOB UCIOJB3YIOT INI00AIbHBIE, JOKAIbHBIE, CTATUCTUUYECKUE,
JUHAMUYECKHE, JIMHEHHbIE, HEIIMHEWHBIE, OTPACIIEBbIE, ONTUMU3ALHOHHBIC
MHKPO-, MAKPO- METOJIBI.

DKCHepTHbIE METO/Abl TPOTHO3UPOBAHUS - COOMPAIOTCS MHEHHUS Pa3IMYHBIX
HKCIIEPTOB, U 0000IIAIOTCS B €AUHYIO OLIEHKY.

Texuunueckuit ananus. MccnenoBanre U3MEeHEHUH 11eH B Oy IylieM Ha OCHOBE
aHajgu3a W3MEHEHUM LEH B MNpOHUIOM. HeWpoHHBIE ceTH, NMPU NOMOIIH
KOTOPBIX IIPOBOJUTCS HCCIEIOBAHUE, MOXKHO OTHECTM K METOIaM
TEXHUYECKOTO aHaJIn3a.

SWOT-ananu3

SWOT - Strengths (cumbHBIe cTOpoHBI), Weaknesses (cimaOble CTOPOHBI),

Opportunities (Bo3mMokHOCTH) U Threats (yrpo3el) — TpeAcTaBisieT coOoi

KOMIUIEKCHBIA aHAJIM3 HAYYHO-HUCCIEeA0BaTebckoro mnpoekra. SWOT-ananus

IMPUMCHAIOT IJIA UCCIICIOBAHUA BHEIIHEH U BHYTpeHHeﬁ CpPCALI IIPOCKTA.

Pazpabotannas ayist nanHoro uccienoBanus matpuna SWOT npeacrtaBieHa

B Tabune 57.
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Ta6muma 57. Marpuna SWOT

CuiibHbIE CTOPOHBI Cnabpie CTOPOHBI HAy4HO-

Hay4HO- UCCIIEIOBATEIHCKOTO

HCCIIEI0BATEIBCKOTO IIPOEKTA:

MpOEKTa: Cnl. JmuTenbHOCTD

C1. Bblcokas mpOrHOCTHYECKAs [BBIYHUCICHUM

CIIOCOOHOCTH MOIENHN Cn2. Mamnas
[pPacrpoCTPpaHEHHOCTh Ha
[PBIHKE

BosmoxHocTH! Bricokoe KayecTBO ToydaeMbixX | bilarogaps BBICOKOMY CIIpOCY)|

Bl. Bpicokuil crnpoc Ha [pe3yJbTaTOB BKYIE C BBICOKHM | MOXKHO YIPOCTUTH aITOPUTM
HelpoceTeBble MOJEIM CO [COPOCOM  Ha  HeifpoceTeBble | VISl TOTO, YTOOBI COKPATHTH

CTOPOHBI MMOTPEOUTEIICH. MOJIETH TO3BOJIAT OBICTPO 3aHATH | AVHTEIBHOCTE BRIMUCICHHH.
B2. Hcnonp30BaHue  |CBOKO HUIIY HA PBIHKE.
MOJIETTN TUTSt TFOOBIX

(MHAHCOBBIX ~ BPEMEHHBIX
PAAOB  (IIMPOKUN CHEKTP

MIPUMEHCHUS )

Yrpo3bl: Hecmorps Ha TO, 4yto | Manas pacnpocTpaHEHHOCTD
V1. Hanuuue MHOXecTBa UCIIOJIb3yEMBIC ITOPUTMBI | HA PBIHKE MOIOOHBIX MOJIeNEH
AJIbTCPHATUBHBIX MTOAXOA0B | UMEOT BBICOKYIO MO3BOJIUT s dexTuBHEE

V2. Tloreps (MHAHCOBBIX | MPOTHOCTUYECKYIO CIIOCOOHOCTD, | OOPOTHCS C KOHKYPEHTAMHU.
CPEZICTB B Cllydyae HEBEpPHOro | JroOoi mporHo3 He maetr 100%
[IPOrHO3a rapaHnTuu Ha MOJTy4yeHUe
JIOCTOBEPHBIX pE3yJbTaTOB, B
CBSI3U C OTUM €CTh BEpPOSITHOCTh
notepu (MHAHCOBBIX aKTHUBOB.

Takum oOpazom, B xome mpoBeaeHus SWOT-ananu3za ObLIM BBISBICHBI
CUJIbHBIE U CJIa0ble CTOPOHBI HAYYHO-HCCIICIOBATEILCKOTO MIPOCKTA, a TaKXKE €Tro

BO3MOKHOCTH U BECPOATHBIC YI'PO3LI.

4.1.4. OneHka roTOBHOCTH NMPOEKTAa K KOMMePIHATU3ANNH

Ha kaxoit Obl cTaguu >KM3HEHHOTO IIMKJIAa HE HAaxOJIWJIach HaydHas
pa3paboTKa IMOJIE3HO OIICHUTHh CTETEHb €€ TOTOBHOCTH K KOMMEpPIHAIM3AIUU U
BBISICHUTH YPOBEHb COOCTBEHHBIX 3HAHUU /I €€ MPOBEACHUS (WU 3aBEPILICHNUS).
Jnst 3TOoro HeoOXOIMMO 3amojHUTh (opmy (Tabn. 58), KOTOpas COIEPKUT
MOKa3aTeNM O CTENEeHHU NMPOPadOTaHHOCTHU MPOEKTA C MO3ULUN KOMMEPLHATU3aluu
¥ KOMITETEHIIUSAM pa3padoTurKa HAyYHOTO TPOESKTA.

OneHky cTemeHn MpopadOTaHHOCTH HAYYHOTO TIPOEKTa TPaKTYHOTCS
CJIETYIOITUM 00pa3oM:

1 — He mpopaboTaHo;
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2 — npopaboTaHo c1ado;

3 - BBIITOJIHCHO, HO KQ4€CTBO 1104 COMHCHHEM,

4 — BBIIIOJTHEHO Ka4CCTBCHHO,

5 — nMeeTcs MOJIOKUTEIBHOE 3aKIIIOUCHIE HE3aBUCHMOTO OKCIICpTA.

OueHka YpOBHSI HMMEIOIIMXCA 3HAHUM y pa3paboTyMKa OmpeneisieTcss B

COOTBCTCTBHHU CO CJ'IGI[YIOHIGI?I CHCTEMOH 0aJIIoB:

1 — He 3HAKOM MJIM 3HAKOM MAaJio;

2 — 3HAKOM C TEOpHUEH;

3 — 3HAKOM C T€OpHeH U MPAKTUIECKUMU MPUMEPAMU TPUMEHEHNUS;

4 — 3HAKOM C TEOpUEH U CAMOCTOSTEIILHO BBITIOJHSET;

5 — 3HaKOM C TCOPHIO, BBIIIOJIHACT, MOJKCT KOHCYJIbTHUPOBATD.

Tabmuia 58. bia"k oeHKH cTeneHr TOTOBHOCTH

HAaY49HOI'O IIPOCKTa K KOMMCPpIHUAIU3allun

Hay4YHOU pa3pabOTKu

Ne Crenenb YpoBeHb
W HanMeHOBAHME popaboOTaHHOCTU HMEIOLIHXCs
HAY4YHOTO MPOEKTa 3HaHUH y
pa3paboTunka
1 OnpeneneH UMEIOUINIICS HayYHO-TEXHUYECKHH| S 5)
3ajen
2 OmnpenesneHbl MepCIeKTUBHBIC HAIPABICHUS | 2 3
KOMMEpLHATU3a1 HayYHO-TEXHUYECKOTO
3ajena
3 Omnpenenensl OoTpaciii U TEXHOJOTUU 4 4
(TOBapkl, yCIayru) JUisl IPEASIOKEHUS Ha
pBIHKE
4 Omnpenenena TtoBapHas ¢Gopma Hay4dHO- | 3 2
TEXHUYECKOTO 3a/1eN1a JJIsl PeCTaBICHUs Ha
PBIHOK
5 Onpenenexsl aBTOPHI U OCYIIECTBIEHA 3 5
OXpaHa X IpaB
6 [IpoBeneHa olieHKa CTOUMOCTH 3 3
WHTEIUIEKTYaJIbHONH COOCTBEHHOCTH
7 [IpoBeaeHbl MAPKETHUHTOBBIE HCCIIEIOBAHUS 2 2
PBIHKOB COBITa
8 Pazpabotan O6uzHec-mIaH 2 3
KOMMepIHaTU3ali Hay4YHO! pa3paboTKu
9 OmnpeneneHsl MyTH NPOABHKEHNS HAYUYHOU 3 2
pa3paboTKU Ha PHIHOK
10 | Pa3zpabotana crparerus (¢popma) peanuzanuu | 2 1
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11 | [IpopaGoTansl BOMPOCHI  MEXIyHapoaHOTOo| 1 1
COTPYJTHUYECTBA U BBIX0J1a Ha 3apyOCIKHBII
PBIHOK

12 | [IpopaGoTaHbl BOIPOCH! UCITOIH30BAHUS 1 2

ycIyr HHPPACTPYKTYPhI TIOIIEPIKKH,
MOJIyYEHUS JIbIOT

13 | [IpopaGoTaHsl BONPOCH (PUHAHCHPOBAHUS 2 2
KOMMEpIHATN3aIM1 HAYYHOH pa3paboTKu

14 | NUmeercs komaHaa A1l KOMMEPIHATU3AIH 3 4
HaYYHOHU pa3paboTKH

15 | [IpopabGoTan MexXaHH3M pealu3aIuu 5 4
HAYYHOT'O MPOEKTa

NTOI'O BAJIJIOB 41 43

Taxum oOpa3zom, 1o pe3yapTaTaM IPOBEICHHON OLIEHKU CTENIEH! TOTOBHOCTH
HAyYHOT0 MPOEKTa K KOMMEpPLHAIM3alUH CyMMapHOE KOJMYECTBO OayioB IO
CTENEHU MPOPaOOTAaHHOCTU HAYYHOr'O MPOEKTA MPEBBIIIAET YPOBEHb MMEIOIIMXCS
3HaHUU y paspaboruuka. CorjiacHO IMOJYYEHHbIM OajulaM, MOKHO CKa3aTb, 4YTO

NEPCHEKTUBHOCTh JAHHOM pa3paOOTKH BBIIIE CPEAHETO.

4.1.5. MeTroabl KOMMEPUHAIU3ANUMN Pe3yIbTATOB HAYYHO-TEXHUYECKOT O
HCCJIe0BAHNS
JI1s1 KoMMepIMaIu3alui Pe3yIbTaTOB HAYYHO-TEXHUYECKOTO UCCIEA0BAHUS
UJeagbHbIM pelieHueM 0yneT « Toproiisi IaTEeHTHBIMU JIMIICH3USIMUY, TTIOTOMY UTO
JMaHHas pas3paboTka JOHKHA ObITh 3allMIleHa aBTOPCKUM IPAaBOM. JTO JaeT
KOHKPETHOMY HCCJICIOBAHUIO TPaBOBYIO OXpaHy OT HECAHKIIMOHUPOBAHHOTO

HCIIOJIB30BaHMHI.

4.2. HHuumamusi mpoexkTa

Tabnuma 59. 3anaTepecoBaHHBIC CTOPOHBI MPOESKTA

3anHTEpPECOBAHHBIE CTOPOHBI ITPOEKTA O>xunaHus 3aMHTEPECOBAHHBIX
CTOpPOH
. [Tpodeccopcko- mpenoiaBarenbekuii | ©  MIMeTh  BO3MOXKHOCTH — MCCIIEIOBATH
coctaB  Kadenpsl Bpicmieli  MareMaTHKH W [I€HBI 3aKPBITUS aKIIMHA BEAYIIUX POCCUHUCKUX
MaTeMaTU4ECKOU bu3uKu Otnenenus KoMIaHUM
pKcrepuMenTansHoi Gpusuku HU TITY e [lomyuars BBICOKOE KaueCcTBO
o YacTHbIE HHBECTOPBI [PE3yJIBTaTOB
. AKIMOHEPBI e lcnonb3oBath  Gombiiue  OOBEMBI
o WuBecTuninonHsle GOHIbI TTAHHBIX

Takum 06pa30M, MBI OIIPCACINIIN 3aUHTCPCCOBAHHBIC CTOPOHEI ITPOCKTA.
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Tabnuma 60. Llenu u pe3yapTaT npoexTa

[enu nmpoekra

HcenenoBars LIEHBI 3aKPBITUS AKLIUN BEAYIIUX POCCUMCKUX KOMIIAHUN
C UCIIOJIb30BAHUEM HEHPOHHBIX CETEH.

OxunaeMble pe3ynbTaThbl

Pazpaboran nmoxaxop K mpo0iemMe HCCIeI0BaHUs, B OCHOBE KOTOPOTrO
JIeXKaT HEMPOCETEBbIE METO/IBI.

IIPOEKTA
B pabore Obuia ompeneneHa apXUTEKTypa HEHPOHHOH ceTw,
OIITHMH3HPOBAHBI TAPAMETPBI CETH.

Kpurepun NpUEMKH | AJIEKBaTHOCTH ITOJIyYCHHBIX PE3YJIHTATOB

pe3yJipTaTa NpoeKTa

TpeboBanus
K pe3yJbTaTy MPOEKTa

TpeboBanue:

[TockonbKy pe3yabTaThl aHAIN3a IPEACTABISAIOT COOOM HCCIe10BAHNE
(MHAHCOBBIX BPEMEHHBIX PsJIOB Ha OCHOBE HEHPOCETEBBIX METOJIOB,
OIHUM H3 OCHOBHBIX TpeOoBaHW sBIseTcs A(P(PEKTUBHOCTH
oOyueHust HelipoHHOM ceTu. OHa OJDKHA ObITh HA YPOBHE HE MEHEe
95%.

Takum oOpazom,

MbI C(POPMYJIMPOBAJIH LEIH U OXKHuaaeMbli pedynbsratr HTH.

4.2.1. Oprann3anuoHHasi CTPYKTypPa NpPoeKTa

Tabnuua 61. PaGouas rpyrima npoexra

Ne ®UO, ocHoBHOE Ponb B mpoekTe DyHKIUH Tpymno-
n/m MECTO pabOThI 3aTparhl,
gac.
1 Kypnukosa A.O. Hccnenosanue npyu NOMOIIHU OKcIepT MIpoeKTa, 840
TI1Y, maructp HEHPOHHBIX CEeTEen OCHOBHOM
pa3paboTuuk
2 [[unkees M.JL. Koncynpranuu no ananusy PykoBoauTens 56
TITY, noneHT 0O0JIBIIOro KOJMYECTBA JaHHBIX | MPOEKTA
61
Hroro: 896

Takum 06pa3zom, Mbl CHOpPMHUPOBATIN PadbOUYIO TPy IPOEKTa, & UMEHHO —

OMpCACINIIN POJIb KaXAOI0 YYACTHHKA, IIPOIHCAIN (I)YHKI_II/II/I, BBIITOJIHACMBIC

Ka’XXJIbIM U3 YYaCTHHUKOB U UX TPYJA03aTPaThl B ITPOCKTC.

4.2.2. OrpannyeHus: M JONYLIEHUS NTPOEKTA

Tabnuua 62. OrpaHuyeHus NpoeKTa

®dakTop OrpaHn4eHus/ TOMYIICHUS
Hctounuk puHaHcHpoBaHUs HHU TITY
Cpoxku npoekra 28.02.2020 — 31.05.2020
JlaTa YTBEp KIACHHUA IIaHa yIIPaBICHUS 28.02.2020
IIPOEKTOM
Jlata 3aBepIIeHUs IPOCKTa 31.05.2020
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[Ipoune orpaHrYeHUs U JONYILIEHUS OTCcyTCTBYIOT

Takum 006pa3om, MBI OTIPEACITHIN OTPAHUYCHUS U TOMYIICHUS MPOEKTA.
4.3. IlnaHupoBaHue HAYYHO-HCCJIEA0BATEIbCKUX PadoT

[InanupoBaHue KOMIUIEKCA MpeArnojaraeMbix paboOT OCYIIECTBISETCS B
CJIEIYIOLIEM MOPSIJIKE:

o dopMHpPOBaHUE HEPAPXUICCKON CTPYKTYPhI pabOT MPOEKTa;
e OrmpeaeneHne KIFOYEBIX (KOHTPOIBHBIX) COOBITHI MPOEKTA;
e [loctpoenue kaneHaapHOTo rpaduka NpoeKTa;
e [InanupoBanue OrOKETa HAYYHOTO UCCIICTOBAHMS.
4.3.1. Onpenesienne TPYA0EMKOCTH BbINOJHEHHS PadoT U pa3padorTka
rpadguka npoBeeHUsi HAYYHOT0 HCCJIeTOBAHUS
TpynoBsie 3arpaThl B OOJBIIMHCTBE CIyd4aeB OOpa3ylOT OCHOBHYIO 4YacTh
CTOMMOCTU DPa3pabOTKH, MOATOMY Ba)XHBIM MOMEHTOM SIBIISIETCS ONpEJIeTICHUE
TPYAOEMKOCTH PabOT KaXA0T0 U3 YYACTHUKOB HAYYHOTO MCCIICOBAHUS.
TpynoeMKOCTh  BBITIOJIHEHUS HAYYHOTO HWCCIEAOBAHHS  OIICHUBAETCS
DKCIIEPTHBIM TYTEM B YEJOBEKO-IAHSIX M HOCHUT BEPOSTHOCTHBIH XapakTep, T.K.
3aBHUCUT OT MHOXECTBA TPYIHO YYHUTHIBaeMbIX (hakTopoB. [l ompemencHus,

OXKHMJaeMOTo (CpeaHEro) 3Ha4YeHUsS TPYJOEMKOCTH HCIIOIBb3YETCS Cleayromas

dbopmyna:
_ Bt + 2
okl 5 y
t . .
rae ¢ —  oxujaeMas TPyJIOE€MKOCTb BBITIOJIHEHHUS 1-i paOOThI, YeTIOBEKO-/THH;

Mni _ MPHUMAIEHO BO3MOXKHASI TPYIOEMKOCTh BBIMTOJIHEHHS 3aJaHHOM i-i

PabOTHI, YCITOBEKO-THU;

MXi _ MaKCHMAJIbHO BO3MOXKHAS TPYIO0EMKOCTh BHITOJHEHHS 3a1aHHOM i-i
paboThI, YETOBEKO-THU;

PaccuntaeM 3HaueHHE 0KMIAEMON TPYJOEMKOCTH paOOTHI.
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YcTaHoBIEHHE IMTEIBHOCTH padOT B pabOuYuX AHIX OCYIIECTBISETCS IO

dbopmye:

rae 'pi — MPOJOKUTEIBLHOCTD OJTHOM paboThl, pald. IH.;

1:li —-YHUCICHHOCTD I/ICHOJ'IHI/ITCJIef/'I, BBIITOJHAOIINX OJHOBPCMCHHO OOHY U TY

e paboTy Ha JaHHOM 3Tarie, Yel.

[Ipy BBIOJIHEHUU NUIUIOMHBIX Pa0OT CTYJAEHTHI B OCHOBHOM CTaHOBSITCS
YYaCTHUKAMU CPAaBHUTEJIBHO HEOOJBIIMX MO 00beMy HaydHbIX Tem. [loaTomy
HamOoJiee yJTOOHBIM U HATJISTHBIM SIBJISIETCS TIOCTPOCHHE JIEHTOYHOTO Tpaduka
MPOBEJICHUSI HAYYHBIX paboT B (popMe nuarpammsl ['aHTTA.

HuarpamMma ['aHTTa — TOPU3OHTAIBHBIA JIGHTOYHBIA TpaduK, HA KOTOPOM
paboThl MO TEME MPEACTABISIOTCS MPOTSKEHHBIMU BO BPEMEHU OTPE3KaAMH,
XapaKTepU3yOIMMHUCS JaTaMU Hayajla U OKOHYaHUS BBIMOJHEHUS TaHHBIX PadoT.

Jiist yno6cTBa moctpoenus rpaduka, JTUTETbHOCTh KaXI0T0 U3 ATAroB padoT
13 pabouuXx JHEH ciienyeT MepeBecTy B KaleHAapHbIe THU. /{151 7TOro HE0OX0IUMO

BOCITOJIL30BaThCS (POPMYJIOi:

TKi :Tpi.klcan )

riae Ty — IpOAOKUTEIBHOCTD BBIIOJHEHHUS I-if pabOTHI B KaJIEHJAPHBIX JHSIX;
T,i — IPOJIOIKUTEIILHOCTD BBIIOTHEHUS I-i paOOThI B pa0OYMX JTHSX;

kKaH — Kod(ppuIMEeHT KaJeHAAPHOCTH, MpEIHAa3HAYeH I IIepeBoja

pabouero BpeMeH! B KaJICHIapHOE.

KoaddunmenT kanengapuoctu onpeaesiercs mo hopmyiie:

T

KaJl

T T —T

BBIX p

rae I, — KOJMYECTBO KaJICHAAPHBIX JHEH B TOLY;
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T . — KOJIWYEeCTBO BBIXOAHBIX JHEH B FOY;

BbIX

T np — KOJIMYECTBO IPA3AHUIHBIX I[Heﬁ B Ionay.

PaccunTannsie SHAYCHHUA B KAJICHAAPHBIX JOHAX IIO Kﬂ)K,ZIOﬁ

pa60Te HCO6XO,ZII/IMO OKPYTJIUTH A0 LCJI0Iro Yncia.

Boruncnum k03 PUIMeHT KaneHaapHOCTH:

365

ko =—— "
far 365-—118
PaccunTannbie BpeMEHHBIE MOKazaTeNlW OBUIM CBEJCHBI B TaOmuIyy 63,

= 1,48

NPECTaBICHHYIO HUXKE.
Tabnuma 63. BpemenHsie moka3atenu

OCYHICCTBJICHUA KOMILIICKCA pa60T

Ne [TponomxuTensHOCTh paboT
paIiOT Hcnonuurenu T oi Tki :
4eJI0BEKO | YEIOBEKO
tmin i | 'max i tO.?fCi ' -THU -THU
YEJIOBEKO | YEJIOBEKO 4eJI0BEKO
-THH -THU -JTHU
1 1 5 3 P, U 2 3
2 11 17 13 171 13 20
3 2 9 5 " 5 7
4 S 7 6 P, 3 4
S 1 3 2 u 2 3
6 1 1 1 n 1 1
7 1 17 13 n 13 20
8 4 6 5 n 5 7
9 5 7 6 P, U 3 4
10 9 11 10 n 10 15
11 2 9 5 " 5 7
Hroro: 62 91

Takum 00pa3om, Ha OCHOBE TaOJUIBI 9 COCTaBJICH KaJleHJapHBIN IIJIaH-
rpaduK, MOKa3bIBAIOIIUM MPOJOJDKUTEIBHOCTh BbINONHeHUs1 pabor BKP. B
pe3ynbTare ITUTAHUPOBaHUS Tpaduka, MPOIOJDKUTEIHLHOCTh PAbOT paBHA TPEM

Mmecsiam (tadu. 64).
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Tabnuma 64. Kanenaapuslii mian-rpadux

BBITIOJTHEHUA paboT (quarpamma ['anTTa)

Kanennpapusiii muian-rpaduk mpoBeaeHns MarucTepcKon
JUCCEpPTALUU 110 TEME

T [Ipo0mKUTENEHOCTD BBIIOTHEHUS padoT, THU
HaumenoBanue Hcnonuurenu ’ Maprt Anpenb Mait
JTHH
padoThI 1 2 3 1 2 3 1 2 3
CocraBneHnue u | Hayunbiit
yTrBepxaeHue T3 PYKOBOZHTEb 5
Huxenep
ITon6op u | Unxerep
U3y4eHHe 20
MaTepHajoB  TO
TeMe
AHanu3 ucxoausix | MuxeHep 7
JTAHHBIX
Bri6op Metona | Hayunsiit
BBITIOJTHEHUSI
paboTHI PYKOBOZAHUTEIH 4
Huxenep
Kanenngaproe Wmnxenep
IJIAHUPOBAHNE 3
paboT mo Teme
Ionx6op Umxenep
HEOOXOIUMOTO
MaTEeMaTHIECKOTO 1
MaKeTa JUTS
TIPOBEICHUS
pacueToB
IIpoBenenue WNuxenep 20
pacueToB
Amnanus Wnxenep
pE3yNbTaTOB 7
paboThI
Hayunblii
Ormpenenenne PYKOBOJUTEID
1es1eco00pa3sHOCTH 4
nposeaenust HUP Hroxenep
CocraBneHnue Wnxenep
MOSICHUTEITLHOM 15
3anucku k BKP.
OdopmiieHue Hmxenep
MOSICHUTENIbHOM 7
3anucku Kk BKP no
I'OCTy.

HayuHblii pyKOBOAUTEN Unskenep -
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Takum 00pa3om, MbI OMpPEAETUIN TPYAOEMKOCTh BBIIOJHEHHUS pPadOT U
pa3paboTanu KaJeHIapHbIN IaH-TpaduK MPOBEAECHUS MAarUCTEPCKON AUCCEPTAIUN
10 TEME.

4.3.2. BrogxeT HAYyYHO-TEXHUYECKOI0 UCCJIeI0BAHMS

[Tpu nmnmanupoBanuu Orokera HTU nomxHO OBITH 00ECIEUEHO IMOJHOE U
JIOCTOBEPHOE OTPAKEHHUE BCEX BUIOB PACcXO0B, CBA3AHHBIX C €T0 BBIMOJHEHUEM. B
nporecce popmupoBanus 6tomkera HTU ucnons3yercs ciaeayromias TpynmnupoBKa
3aTpar Mo CTAThIM:

e ChIpbe, MaTepHUaibl (32 BBIYETOM BO3BPATHBIX OTXOJ0B), TOKYITHBIE U3CIIHS

U noJ1y(padpHKaThI;

e (OcHoBHas 3apaboTHas IIaTa;
e OTunCIICHUS HA COIUATIbHBIC HYK/IbI,
e HaknagHeie pacxomsl.
3aTpaTsl HA MATEPHUAIIBI

JlaHHas1 CTaThsl OTPAKAET CTOMMOCTh BCEX MaTEpPUAJIOB, HCMOJIb3YEMbIX TIPH
pa3pa0OTKe MpOEeKTa, BKIIOYAs pPacXoJbl Ha HMX MNPUOOpPETEHHUE U JOCTaBKY.
TpancnopTHbIE pacxonabl TpWHUMAIOTCS B mpenenax 15-25% ot crommoctn
MaTtepuaaoB. B MarepuanbHble 3aTpaThl, IOMHUMO BBIIICYKA3aHHbBIX, BKIFOYAOTCA
JIOTIOJTHUTENIHLHO 3aTPaThl HA KAHIETSIPCKUE MPUHAIICKHOCTH, TUCKU, KAPTPUIKU U
T.1. OJHaKO MX y4eT BEAETCS B JAHHOW CTaThe TOJBKO B TOM CJydae, €ClIM B
HAyyHOW OpraHM3alMd WX HE BKIIOYAIOT B PacXoJbl Ha HCHOJIb30BAHUE
000py1I0BaHUS WU HAKJIAJHBIC PACXOIbI.

MarepuanbHbIe 3aTpaThl, HCOOXOAMMBIC I TAHHOW pa3paOO0TKH, 3aHOCITCS

B Ta0uIy 65.
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Tabnuma 65. MaTtepuanibHble 3aTpaThl

Enunmuia 3arpatsl Ha
HaumenoBanue KonuuectBo Lena 3a ex., pyo.
nU3MepeHus Matepuaisl (3y), pyo.
Bymara [Mauka 1 250 250
Kaprpmzoi A Il 1 2 500 2 500
MpUHTEpa
Kanuenspckue It 1 300 300
TPHHAICKHOCTH
HUroro: 3050

Taxum 0Opa3zom, Ha JAHHOM ATarie Mbl PaCCUUTAIN MaTepUATbHBIE 3aTPaTHhI,
HEOOXOAMMBI IS TIPOBEACHHUS HAYYHO-TEXHUYECKOro wuccienoBanus. OHuU
coctaBisitoT 3 050 pyOuneid.

Hakunanubie pacxobl

Haknanueie pacxoibpl YYHMTBHIBAIOT TMPOYME 3aTpaThl OpraHU3AINM, HE
MOMNAaBIIME B TMPEABIAYIIME CTaTbU PACXOJOB: TMe4YaTh M KCEPOKOMUPOBAHUE
MaTepUaJiOB HMCCIENOBAHUs, OIJIaTa YCIYT CBSI3HM, JJIEKTPOIHEPTHUU, MOUYTOBBIE U
TenerpadHbie pacxoibl U T.1I.

Tak kak paboTa MpOU3BOAMIACH TOJBKO C MCHOJIB30BAHUEM MEPCOHAIBHOIO
KOMIIBIOTEPA, BCE HAKJIAAHBIE PAacXOJbl COCTABIIACT ILUIATa 3a BJEKTPOIHEPTHUIO U
uHtepHer. B pacuérax OyaeM y4UTBIBaTb, YTO MOIIHOCTh KOMIIBIOTEpA
pykoBoaurens paBHa Ppy = 0.1 kBT, MOIIHOCTE KOMITBIOTEPA UCIIOMHUTENS — Pcn
= 0.05 xBT. Takxe yunThiBaeM OJIMHAKOBYIO TUIATy 32 UHTEpHET Sy = 350 pyO/™mec.
Torna npu 8-yacoBoM paboyeM JHE HAKJIIHbIE PacX0/ibl COCTABIISAIOT:

CHaKJ'I =8- (prK : PpyK + TI/ICH ’ Pncn) ’ San + Tp/30 : SI/I1
rae S,; = 5.8 pyo / kBT - 4 — ynenbHas miaTta 3a 3J€KTPOIHEPTHIO.

CrnenoBatenbHO, Cyaxn cocTaBIsIOT 1 452,16 pyo.

Takum 00pa3zoMm, Mbl pacCUUTAIIM IJIATy 3a AJIEKTPOIHEPTUIO U UHTEPHET,
KOTOpPbIE M COCTaBISIIOT HakJaJHble pacxoabl. MToroBas cymma HakKJIaJHBIX
pacxooB paBHa 1452,16 py0.

OcHoBHas 3apa0oTHas IJiaTa
Benuunna pacxomoB mo 3apaOOTHOM IUIaTe OMpENessieTcss HCXOIsd U3

TPYAOEMKOCTH BBITIOJHSAEMBIX pabOT U JIEHCTBYIOIIEH CHCTEMBI OKJIAJ0B U
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Tapu(HBIX CTaBOK. B cocTaB OCHOBHOM 3apaOOTHON MJIAThl BKIIOYAETCSA MPEMUS,
BbITJIaYMBaeMasi exxeMecauyHo u3 Qonaa 3apaboTtHoi miatel B pasmepe 20 — 30 %

oT Tapuda Wi OKJIaJa.

CraTbst  BKIIOYAaE€T OCHOBHYIO  3apa0OTHYIO IuIaTy  pabOTHUKOB,
HEIMOCPEJICTBEHHO 3aHATHIX BbinosiHeHneM HTU, (Bkitouast mpeMuu, AOIAThI) U

JOTNOJTHUTENBHYIO 3apab0THYIO IIATY:

33n = 3OCH + 3()

ons
r1ie 3ocs — OCHOBHAS 3apaboTHAas 11aTa;

310n — AOTIOJTHUTENIbHAS 3apab0OTHAs TUIaTa.

OcHoBHas 3apaboTHas miata (3oc:) PYKOBOAUTENS (JJaO0OpaHTa, MHKEHEPA) OT
npeanpuaTus (Ipu HATUYUKA PYKOBOJUTENS OT MPEIIPUSITHS) PACCUUTHIBACTCS T10

cienyromieit hopmyie:

3OCH :3;[H'Tp;

/1€ 3ocn — OCHOBHAS 3apabOTHAs MJIaTa OJTHOTO PpA0OOTHUKA,

T, — NOpPOAOIKUTENBHOCTh PadOT, BBHIMOIHIEMBIX HAYYHO-TEXHUYECKUM
pabOTHUKOM, pald. IH.;

3 — CpeHeIHEBHAS 3apa0oTHas miiata paboTHUKA, PYO.

CpennenneBHas 3apabOoTHasI MIaTa pacCUUTHIBAETCs 1O hopMyIie:

rje 3y — MECSYHBIN JOKHOCTHOM OKJIaj] padOTHUKA, PYO.;

M — KonMuecTBO MecAleB paboThl O€3 OTITyCKa B TEUEHHUE TO/A;

F, — nelictBurensHBI rTOHOBOM (oH pabodyero BpeMEHHW HAYYHO-
TEXHUYECKOT0 TIepcoHaa, pad. aH.;

M — Konu4ecTBO MecsIeB pabOThl O€3 OTITYCKA B TEUEHHUE TOa: MPU OTITYCKE
B 24 pab. nust M=11,2 mecsia, 5 — THeBHas HeJeNs; Ipu oTiycke B 48 pab. nueirt M
= 10,4 mecsmia, 6-m1HEBHAS HECIIS.

MecsuHbIN TOJKHOCTHOM OKJIa paOOTHHKA!
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3M :36.(knp+kﬂ)'kpa

riae 3 —0a30BbIM OKIakd, pyo.;

Knp — MpeMuanbHbIil Kodduuuent, onpeaensercs [lonoxxernem 06 omare
TpyJa;

Ky — K03 durrieHT gomiat u HagbaBoK cocraBisieT mpumepHo 0,2 — 0,5 (B
HUWU 1 Ha npOMBINIUIEHHBIX MPEANPUATUSIX — 32 paciiuperue chep o0cayKuBaHus,
3a 1npodecCHOHANIbHOE MAaCTePCTBO, 3a BpEIHBIE YCIOBHS: ONpeaeNseTcs
[Tonoxxenuem 00 oriaTe Tpya);

K, — paiionnsbIi k03 durenT, paBueii 1,3 (s r. Tomcka).

PesynbTat pacueToB 3apabOTHBIX IUIAT MIPEICTaBIICH B Ta0iuile 66.

Tabmuua 66. Pacuét ocHOBHOM 3apaO0THOM IJIaThI

Vcnonnurenn 36, pyo Kp 3w, Y0 | 3, py6 | Te, ZHH| 3.0 py6d
Hayunsrii 36 174,00 1,3 | 47 026,20 1948,50 11 21 433,50
PYKOBOIUTEINH

Nuxenep 12 800,00 1,3 | 16 640,00 689,47 91 62 741,77
Hroro: 84 175,27

Takum o00pa3oM, MBI paccuMTald OCHOBHYIO 3apa0OTHYIO IUIaTy
UCIIOJTHUTENIEH JaHHOTO HAyYHO-TEXHUUYECKOTO wuccieioBanusa. OOmas cymma
3apabOTHOM TIJIaThl YUaCTHUKOB MPOEKTa cocTaBisieT 84 175,27 pyoOineil.

OTtuncneHus BO BHEOIOKETHBIC (DOHIBI

Otuucnenuss BO BHEOIOKETHbIE (DOHIBI SBISAIOTCA OO0SI3aTENbHBIMU T10
YCTaHOBJIEHHBIM 3aKOHOJATeNbCTBOM Poccuiickon @enepanuyu HOpMaM OpraHam
rocyaapcTBeHHoro comuanbHoro crpaxoBanus (PCC), nencuonnoro douaa (I1D)
u meauiHckoro ctpaxoBanusi (DDOOMC) ot 3aTpaT Ha oruIaTy TpyJa paOOTHUKOB.

Benuuuna oTuncienuii BO BHEOOKETHBIE (DOHIIBI OTIPEACIISIETCS UCXOS U3
cieayronieit hGopmyIb:

C = kBHe6 ) (3 + 3H0H) )

BHEO OCH
re Kenes — KOO(POHUIIMEHT OTYHMCICHMN HAa YIUIATY BO BHEOIODKETHBIC (DOHIIBI

(meracuonnbId HoHA, HOHT 003aTEITHPHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).
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Koad¢utment otTuncnennii Ha ymiaaty Bo BHeOO1KeTHbIE PoHbI paBeH 30,2
%.
OTtuucnenust BO BHEOIOKETHBIC (DOHJIBI TIPEICTaBIEHbI B Ta0uIEe 67,

Tabnuma 67. OTuyncneHus: BO BHEOIOKETHBIE (POHIBI

HUcnonuutenu Ocnognas 311, pyo
HayuHsblil pykoBOAUTEND 21 433,50
WNnxenep 62 741,77
Koaddurument oruncnenuii Bo BHEOIOHKETHBIE (POHTBI 0,302
Hroro: 25 421,08

Takum 00pa3oM, paccuuTaaud OTYHMCICHUS BO BHEOIOKETHBIE (DOHIBI,
KOTOpBIE SIBIISIIOTCSL OOSA3aTENbHBIMU 110 YCTAHOBJIICHHBIM 3aKOHOJIaTE€IHLCTBOM
Poccuiickoit ®enepaurii HOpMaM oOpraHaM TrOCYJapCTBEHHOI'O COIMAIbHOTO
ctpaxoBanusi (O®CC), nencuonnoro gonaa (IId) U MeTUIIMHCKOTO CTPaxOBaHUS
(ODOMC) ot 3arpar Ha omnaty Tpyaa padboTtHukoB. CymMMa OTYHCICHHI BO
BHEOIOKETHBIE (OHBI cocTaBseT 25 421,08 pyOei.

®dopmupoBanue Orokera 3atpatr HTU

PaccunTannas BenMuMHA 3aTpar HAYYHO-UCCIEAOBATENBCKOW pPabOTHI
SIBIISIETCS OCHOBOH UIst (DOPMHUPOBAHMS OIOJKETa 3aTpaT MPOEKTa, KOTOPBIH Mpu
(GopMupOBaHHM TOTOBOpA C 3aKa3YMKOM 3alIHWINACTCS HAYYHOH OpraHu3amnueil B
KayecTBe HIDKHETO TMpejesa 3aTpaT Ha pa3pabOTKy HayYHO-TEXHHYECKOM
nponykuuu. OmnpezpeneHue OroKeTa 3arpaT Ha HAyYHO-HCCIIEIOBATEIbCKUN
MPOEKT MpHBeIeH B Tabmule 68.

Tab6nuia 68. Pacuer 6romxeta 3atpar HTU

HaumenoBanue cratbu Cymwma, pyoO.
1. Matepuansnsle 3atpatsl HTU 3 050,00
2. 3aTpathl M0 OCHOBHOM 3apa0OTHOM TIJIaTe UCTIOTHUTEIICH TEMBI 84 175,27
3. OTuncneHus BO BHEOIOKETHBIE (POHIBI 25 421,08
4. HaknagHsle pacxo/sl 1452,16
5. bromxer 3atpar HTU 114 098,51

Takum oOpa3om, O0KET 3aTpaT HAYYHO-TEXHUUECKOTO UCCIICIOBAHUS PABeH

114 098,51 pyOneii.
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4.4. PeecTp pUCKOB IIPOEKTa

Bo BpeMs mpoekTa CymiecTBYeT PHCK BO3HHKHOBEHHSI HEOMPEAETEHHBIX
COOBITHI, KOTOPBIE MOTYT TOBJIEYbh 32 COO0H HexenarenbHbie 3G deKThl. s Takux
COOBITUI COCTaBJICH PEECTp PUCKOB, COAEpKalIMii B cede 001Iyr0 nHpopMaLuio o
HUX (Tabnuia 69) BeposSTHOCTh HACTYIUICHUS M BIMSHUE ONMPEACIEHHOTO PUCKA
OLICHUBAIOTCA MO MATHOAJUILHOM HIKalie. YPOBEHb PUCKAa MOXKET ObITh BBICOKHUH,
CpPEHUM WJIM HU3KUH B 3aBUCHUMOCTH OT BEPOATHOCTH HACTYIUICHUS W CTEIICHH
BJIMSTHUS PUCKA.

Tabnuua 69. Peectp prckoB

Puck [TorenunansHoe | Bepost | Bausaue | Yposenb | CriocoObl Ycnosus
BO3JICHCTBUE HOCTb CMATYEHHUS HACTYIUICHUS
HACTYII
JICHUS
VYnpasnenue | Hekoppektusii | 3 5 Bricoxkuii | Paznpenenenue | HecormacoBan
MIPOEKTOM coop o0s13aHHOCTEN HOCTh
uHbOpMau neicTBue
Texauueckuit | Hekoppektusie | 3 ) Beicoknit | UéTkoe HecornmacoBan
pe3yiabTaThl IJIAHUPOBAaHUE | HOCTh
JNENCTBUN
Bremnui HecootBercTBue | 2 2 Huszkui PesepsHoe OtcytcTBHE
IJIaHy BpeMsi JAHHBIX

Takum oOpa3zoMm, Mo pe3ynbTaTaMm JaHHOTO MOApa3/iesia MOXHO CIeNaTh
BBIBOJI, YTO PHUCK BO3HHUKHOBEHMSI HEOMPEACIEHHBIX COOBITHH, KOTOPHIE MOTYT
MOBJIeYb 3a CO0O0HM HekenaTenbHbIe 3(PGEKThI, CYIIECTBYET, HO BEPOSTHOCTH
HACTYIUJICHUS €70 MaJOBEPOSITHA.

BoeiBoabl nmo riiaBe «@UHAHCOBBIN MEHEIKMEHT, pecypcodPPeKTUBHOCTL H
pecypcocOepexeHue

1. OmnpeneneHsl MOTEHIIUATIbHBIC NOTpeOUTEH pe3yJIbTaTOB
UCCIIEIOBaHMSI — PEe3yJIbTaThl JaHHOM paboThl OyAyT HauOoJiee MpPUBIEKATEIbHbBI
MPEUMYIIIECTBEHHO JIJII MEJIKUX KOMITAaHHUH, YaCTHBIX HHBECTOPOB U aKIIMOHEPOB.

2. BbIABJICHBI CUJIBHBIE U CJIa0ble CTOPOHBI HAYYHO-UCCIIEI0BATEIHCKOTO
MIPOEKTa, a TAKXKe €r0 BO3MOXKHOCTH M BEPOSTHBIC yrpo3bl mipu oMo SWOT-
aHanu3a:

e BhICOKOE KauecTBO IMMOJIY1aCMBbIX PC3YJIbTATOB BKYIIC C BBLICOKHM CIIPOCOM Ha
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HENpOCeTeBbIE MOJIEIH MO3BOJIUT OBICTPO 3aHATH CBOIO HUILLY Ha PHIHKE.

e PaccmarpuBaembie METOABI MOTYT MPUMEHSITHCS IS JTFOOBIX BPEMEHHBIX
PAIIOB, YTO MO3BOJISET PACHIMPUTH KPYT MOTEHIIUATIBHBIX KJIUEHTOB.

e Manasi pacnpoCTpaHEHHOCTh Ha PBIHKE IMOJOOHBIX MOJENEH IMO3BOJIUT
s dekTrBHEE OOPOTHCA C KOHKYPEHTaMHU.

e HecmoTps Ha TO, YTO HCIOJB3yEMBIE AITOPUTMBI HMEIOT BBICOKYIO
MPOTHOCTHYECKYIO CITOCOOHOCTH, J11000# porHo3 He aaet 100% rapanTuu Ha
ITOJIyYEHHE TOCTOBEPHBIX PE3YJIBTATOB, B CBSI3H C OTUM €CTh BEPOATHOCTH
noTepu (PUHAHCOBBIX AKTUBOB.

3. OmnpeneneHa  cTeneHb  TOTOBHOCTHM  HAyYHOTO  MPOEKTa K
KOMMEPIMATU3ANU: COIJIaCHO ITOJIYYEHHBIM pEe3yJIbTaTaM, MOXKHO CKa3aTb, YTO
NEPCIEKTUBHOCTh JaHHOW pa3paboTKH BbIIIE cpeaHero. BeiOpan wmeTon
KoMMepLuanu3zanuu pe3ynbratoB HTU: Toprosiisi naTeHTHBIMUA JIALIEH3USMU.

4.  OmnpeneneHbl 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA: MPOdheccopCcKo-
npenojiaBarenbCckuii coctaB kageapsr BMM® otneneHus skcnepuMeHTATbHON
¢uzukn HU TIIY, yacTHble MHBECTOPHI, aKUMOHEPHI, UHBECTULIMOHHBIE (DOHJIBI.
OrpaHuyeHus MM  HAyYHO-TEXHUYECKOTO  HCCIIECIOBAHUS  SIBISIIOTCS  CPOKH
BbInosiHeHUs. CHOpMyITHPOBAHBI SN U 0KUIAEMbIE PE3YJIbTAThI IPOEKTA.

5. B xome miaHMpOBaHUS ~ HAYYHO-UCCIIENOBATEIbCKHX  paldOT
OTIpEeJICNICHbl CTPYKTYypa W TMEpeueHb paboT, BBIMOIHSAEMBIX paboueit rpymnmoil. B
JAHHOM ciy4yae pabouasi rpyla COCTOMT M3 JIBYX YEJIOBEK: PYKOBOJIUTENb U
uHxeHep. CoriacHO COCTaBIEHHOMY IUIaHY paloT UIMTENbHOCTh TPYIOBOM
3aHSITOCTU COTPYAHUKOB HAYYHO-HCCIIEIOBATENBCKOTO IMTPOEKTa cocTaBuia 91 neHsb.
Ha ocHOBe BpeMEHHBIX IMOKa3aTesied MO KaXI0H M3 MPOM3BEACHHBIX padOT ObLI
MOCTPOEH KaJCHAAPHBIN IJIaH-TpaUK, MOCTPOCHHBIH HA OCHOBE JUATPaMMBbI
["anTTa, 1O KOTOPOMY MOXHO YBUAETH, YTO CAMBIE MPOJOJIKUTEIIBHBIE IO BPEMEHU
paboThl — 3TO MOA0OP M M3yUeHHE MaTepuanoB mo Teme (20 nHew) u npoBeaecHUE
pacuetoB (20 qHei).

6. bromkeT HaydyHO-TEXHMYECKOTO uccienoBaHusi cocrtaBua 114 098,51

py0. On coctout u3 marepuanbHbix 3atpat (3 050 py0.), 3aTpaT Ha omIaThl Tpyaa
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(84 175,27 py6.), orumcnennii BO BHeOromkeTHbIe (oHmbl 25421,08 pyd.) u
HaKJIaTHBIX pacxoaoB (1 452,16 py0.).

7. OmnpeneneH pUCK BO3HUKHOBEHUS HEOIPENEIEHHBIX COOBITHI INpU
BbinojaHeHnn HTU: puck BO3HMKHOBEHHS HEOIpPENETIEHHBIX COOBITH, KOTOpHIC
MOTYT MOBJIEYb 32 COO0H HexenaTeNbHble 3Q(EKTHI, CYyLIECTBYET, HO BEPOSTHOCTD

HaCTYIUICHUA €TO MaJIOBCPOATHA.
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3akioueHue
B pesynpTaTe mMaructepckod amMccepTalldu pelieHa akTyaldbHas Hay4dHO-

IpaKkTUYecKas 3aja4da Kiiaccupukanuu (PUHAHCOBBIX BPEMEHHBIX PSIOB.
JIOCTUTHYTHI CIETYIOIINE OCHOBHBIC HAYYHBIE U MPAKTUUECKUE PE3YIIbTATHI:

1. IIpoBeneH aHAMTUTUYECKUNA 0030p IO JIUTEPATYPHBIM UCTOUHUKAM.

2. BeiOpamu onTtuManbHBI 00BeM i1 oOyuwatomeld  BeiOOpku: OAO
«UpkyrckOuepro» (IRGZ) — 1300 3nauenuit; I[TAO «I"aznpom» (GAZP),
bank BTB (VTBR), TCS Group Holding PLC (TCSG), Yandex (YNDX),
I'pynma «etrckuit mup» (DSKY), Ozon Holdings PLC (OZON) — 2500
snadyenuii; Fix Price Group (FIXP) — 1400 3naueHwuii.

3. BriOpanu apXuTekTypy ¥ mapaMeTphl HCIIOIb3yeMOH HEHPOHHOW CETH: CETh
IOPSIMOTO PACHpPOCTPAHEHUS — MHOTOCJIOWHBIN MEpHEnTPOH; KOJIMYECTBO
BXOJHBIX HEUPOHOB — 30; KOJUYECTBO CKPBITHIX HEMPOHOB — oT 2 a0 30;
KOJIMYECTBO BBIXOJAHBIX HEUHPOHOB — 2 (111 ABYX(PaKTOPHOM KiIacCU(PUKALIIN)
win 3 (it TpexdakTopHOM KiacupuKaiym); GyHKIIUNA aKTUBAIUU CKPBITHIX
HEHPOHOB — JIOTMCTUYECKass W runepOosndeckas; (pyHKIUM aKTHUBAIUH
BBIXO/IHBIX HEUPOHOB — JIOTUCTHUYECKAs, TUiepOoIndeckas, cCopTMaKc.

4. Tloctpounu aAByx3HauHyto kiaccudukanuio «Poct/Cnamy, wucnons3ys
HEUPOHHBIE CETH pa3NM4YHOW CTPYyKTypel. Ha ocHOBaHMM Hamero
UCCIIEIOBaHMUSI Mbl MOXEM CJeJIaTh BBIBOJ, YTO MOJYYEHHbIE PE3yJbTaThl
MO’KHO ITPU3HATH MOJIOKUTEIBHBIMU, & TIOCTPOCHHBIE CETH UCIIOIb30BATh JJIsI
IPOTHO3UPOBAHMSI HAMIPABJICHUS BUKCHHUSI IICHBI, T.K. TPOIEHT MPaBUIHLHON
kiaccudukanuy coctaBisieT 6onbine 60% a1 BceX MOCTPOSHHBIX CETEH

5. IMoctpounu Tpex3Haunyto kinaccudukanuo «Poct/Cnan/HeittpanbHoy,
VICIIOJIb3YSl HEUPOHHBIE CETHU Pa3JIMYHON CTPYKTYpbl. Ha 0OCHOBaHUM Haiero
UCCIIEIOBaHMUSI MBI MOXKEM CJIeaTh BBIBOJA, YTO JUIS 3aJaud TPEX3HAYHOU
knaccupukanum  «Poct/Cnag/HedTpaibHO» CceTH € PacCMOTPEHHOM

APXUTEKTYPOU OKa3aJIuCh MaJIOIPUTOIHBIMHU.
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Cnucok ny0JaMKanui CTyAeHTa

1. KypuukoBa A. O. @akTOpHBIA M PETPECCHOHHBIA AHAIN3 COLMAIBHO-
DKOHOMHYECKUX [IOKa3aTelield, OKa3bIBAIOIIMX BIHMSHUE Ha O0XUIAEMYIO
npoaomkutenbHocTh ku3Hu / A. O. Kypuuxosa, M. JI. llunkees // ®usnko-
TeXHUYECKHUe MpoOJIeMbl B HayKe, TPOMBINIIeHHOCTH U Meauiuue (O TITHIIM-
2019) : cOOpHHMK HAy4YHBIX TPYAOB MEXIYHApOIHON HAYYHO-TIPAKTHUECKOM
KOH(QEpEeHIIUH CTYACHTOB, aCIUPAHTOB W MOJIOABIX Y4eHBIX, T. Tomck, 30
ceHTsi0ps - 04 oxtsa6pst 2019 r. — Tomck : Uzn-Bo TITY, 2019. — [C. 91]. —
CBoOomHbIl  gocTtynm w3 cetu  VHTEpHeT. Pexum  pgoctyna:
http://earchive.tpu.ru/bitstream/11683/56760/1/conference_tpu-2019-
C49_p91.pdf

120

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml


http://earchive.tpu.ru/bitstream/11683/56760/1/conference_tpu-2019-C49_p91.pdf
http://earchive.tpu.ru/bitstream/11683/56760/1/conference_tpu-2019-C49_p91.pdf

Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Cnmcok ucnosib3yeMoii JuTepaTyphbl

1.

10.

OxoHoMmeTtpuka: yueOnuk / I.W. Enuceesa [u np]; noa. pen. .M. EnuceeBoti.
— 2-¢ u31., nepepad. u gon. — M.: dunHaHckl u ctatuctrka, 2005. — 576 c.
YyuyeBa, I.A. Mozenb NpOrHO3UPOBAHMSI BPEMEHHBIX PSIIOB MO BBIOOPKE
MaKCHMAaJIbHOTO TPaBAOMNO00us: auc. KaHa. TexH. Hayk: 05.13.18 / U.A.
YyayeBa— M.: Alipuc-tipecc. — 2012. — 155 c.

3aennieB, 1.B. Heiiponnsie cetu. OCHOBHBIE MOJeNU: yueOHOE TocodOue /
N.B. 3aeHueB. — Boponex: BI'Y, 1999. — 76 c.

Kypasnesa, JI. B. UccrienoBanust 0coOEHHOCTEN pa3BUTUSI HEUPOHHBIX CETEN
B coBpeMeHHOM Mupe / XKypasnesa, JI. B., Ctpurynun K. A. // Texaudeckue
HayKu: OpoOsieMbl U IEPCHEKTUBbI: MaTepuansl [V MexayHap. Hayd. KOHQ.
(r. CanktllerepOypr, utons 2016 r.). — CII6.: CBoe uznarensctBo, 2016. —
C. 9-11.

Hagan, M.T. Neural Network Design / M.T. Hagan. — 2nd ed. — MA: PWS,
1996. — 523 p.

Heiiponnsie cetn. STATISTICA Neural Networks: Mertogomorus wu
TEXHOJIOTUM COBpeMEeHHoro ananu3a naaHHeix / Ilox pepakumeit B.IL
bopoBukoBa. — 2-¢ uz., nepepad. u pomn. — M.: Topsiuas nmuans — Tenexom,
2008. - 392 c., n.

I'OCT 12.1.013-78 «Cucrema crangaptoB Oe3omacHoctu Tpyna (CCBT).
CrpoutenbcTBo. DiekTpobde3onacHocTh. O01re TpeOOBaHUS

I'OCT 12.2.032-78 «Cucrema crangaptoB Oe3onacHoctu Tpyna (CCBT).
PaGouee mecto mpu BeImogHEeHUU paboT cuas. OOmuMe >ProHOMHYECKUE
TpeOOBAHUS

CanlluH 1.2.3685-21 «l'uruennueckue HOPMATUBBI U TpPEOOBAHUS K
oOecrieueHnt0 0€30MacHOCTH ¥ (Uu) 0€3BPEAHOCTH TSl YeJoBeKa (DaKTOpOB
Cpeabl OOUTaHUS

CanlluH 2.2.4.548-96 «I'urnenndeckue TpeOOBaHUS K MHKPOKJIMMATY

IMPOU3BOACTBCHHBIX HOMCIHCHHﬁ))
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CanlluH  2.2.1/2.1.1.1278-03 «I'uruennyeckue  TpeboOBaHUA K
€CTECTBEHHOMY, UCKYCCTBEHHOMY M COBMEIIEHHOMY OCBEILEHHUIO KUJIBIX U
OOIIECTBEHHBIX 3IaHUI»

CanlluH 2.2.4/2.1.8.10-32-2002 «lIym Ha pabounx MecTax, B MOMEIICHHUSIX
YKUJIBIX, OOIIECTBEHHBIX 3/IaHUN U HA TEPPUTOPUHU KUIIOU 3aCTPOUKID)
CanlluH 2.2.4.1191-03 «DneKTpOMarHUTHBIE MO B IMPOU3BOJCTBEHHBIX
YCIOBUSIX)

CHulI 23-05-95 «EcTecTBeHHOE M HCKYCCTBEHHOE OCBEIIEHUE)

CanlluH 2.2.2/2.4.1340-03 «['uruennueckue TpeOOBaHUS K NEPCOHATBHBIM
3IIEKTPOHHO-BBIUMCIIUTEIHHBIM MAIlIMHAM U OPTaHHU3AINH PaboT»

I'OCT 12.1.004-76 «Cucrema crangaptoB Oe3omacHoctu Tpyna (CCBT).
[ToxapHas 6€30MacHOCTh

I'OCT 12.1.010-76 «Cucrema crangaptoB Oe3omacHoctu Tpyna (CCBT).
B3pbiBoOe30macHOCTEY

CHulI 21-01-97 «Iloxapnasi 6€301MacHOCTh 3[IJaHUN U COOPYKCHUI»

I'OCT P 53692-2009 «PecypcocbOepexxenne. OOpalieHUs C OTXOJaMHU.
DTanbl TEXHOJIOTUYECKOTO IIUKIIA OTXOI0BY»

I'OCT 30772-2001 «Pecypcocbepexenne. OOpalieHue ¢ 0TX0AaMm»

I'OCT P 55090-2012 «Pecypcocbepexxenne. OOpaiieHHe ¢ OTXOJIaMHU.
PexoMenpanmu mo yTHIM3alud OTXOI0B OyMarm»

Tpynosoii koaekc Poccuiickoit denepanuu ot 30.12.2001 N 197-D3 (pen. ot
09.03.2021)

E.H. ITamkos, N.JI. Me3enueBa. MeTonnueckue ykazaHusl 1o pa3paboTke
pasnena «ConuanbHas OTBETCTBEHHOCTHY» BBIITYCKHOM KBaTU(UKAITMOHHON
paboThl MarucTpa M CHelUalncTa BCEX HANpaBleHUM (CEeHHaTbHOCTEN) U
dbopm o6yuenus TITY — Tomck: Uzn-so TIIY, 2019. — 24 c.

['OCT 12.0.003-2015 CCBT «OmnacHble W BpeIHbIE MPOU3BOJCTBEHHBIE

daktopsl. Kiaccudukanms»
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[Ipunoxenue 1.

3HadyeHUs HEUpOCeTEeBBIX MOJieseH 1l IByXpakTopHO# Kiaccudukaruu akiuu IRGZ

Howmep Peanbnoe HanmenoBanune monenen
MpPEJICKa3aHHOro | 3HaueHue | MLP MLP MLP MLP MLP MLP MLP MLP MLP MLP
3HAYECHUS 30-19- | 30-4-2 | 30-21- | 30-1-2 | 30-10- | 30-27- | 30-25- | 30-12- | 30-14- | 30-24-
2 2 2 2 2 2 2 2
42 Cnang Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct
84 Poct Chnapg Cnapg Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Poct
126 Cnang Cnapg Cnapg Cnapg Cnapg Poct Poct Poct Poct Poct Poct
168 Cnan Coan Coan Croan Cnan Cnan Coanx Coan Pocr Coan Cman
210 Cnan Coan Coan Croan Cnan Cnan Coan Coan Coanx Coan Cman
252 Poct Poct Cnan Cnan Cnan Cnan Poct Poct Poct Poct Poct
294 Cnang Cnapg Cnapg Poct Poct Poct Poct Poct Poct Poct Poct
336 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
378 Cnang Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg
420 Cnan Cnan Coan Croan Cnan Cnan Coan Cnan Cnan Cnan Croan
462 Poct Pocrt Poct Poct Cman Poct Pocrt Pocrt Pocrt Pocrt Cman
504 Poct Coag Coapg Coapg Coag Coag Coag Coapg Coapg Coapg Coag
546 Poct Poct Poct Poct Poct Poct Poct Poct Coan Coan Cmoan
588 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
630 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg
672 Coang Coang Coag Coag Coag Coag Coapg Poct Poct Coapg Coag
714 Croan Cran Coan Coan Cran Poct Coan Coan Poct Coan Cnan
756 Poct Coag Coag Coag Coag Coag Coapg Coag Coapg Coapg Coag
798 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
840 Cnan Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg
882 Poct Coapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct
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924 Cnan Cnan Cnan Cnan Chan Chan Poct Poct Poct Poct Poct
966 Cnapg Cnang Cnapg Cnapg Cnapg Poct Coag Cnapg Cnapg Cnapg Cnapg
1008 Pocrt Pocrt Poct Poct Poct Poct Pocrt Pocrt Pocrt Pocrt Poct
1050 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg
1092 Poct Cnan Cnan Cnan Poct Chan Cnan Cnan Cnan Cnan Poct
1134 Cmag Cmag Cman Cman Cmag Cmag Pocrt Pocrt Poct Cman Cman
1176 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1218 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Coapg Cnapg
1260 Cnang Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg Cnapg Cnapg Poct
KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 24 23 23 22 19 19 20 13 19 21
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 80,00 | 76,67 | 76,67 | 73,33 | 63,33 | 63,33 | 66,67 | 43,33 | 63,33 | 70,00
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP
3HAYEHUS MLP MLP MLP | 30-21- | MLP MLP | 30-23- | MLP | 30-13- | 30-30-
30-22-2 | 30-8-2 | 30-6-2 2 30-5-2 | 30-9-2 2 30-3-2 2 2
42 Cmag Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
84 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
126 Cmag Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Cman Cman Cman
168 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
210 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
252 Poct Poct Poct Poct Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt
294 Cmag Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Poct Poct Poct Pocrt
336 Cnan Coan Coan Coan Coan Coan Coan Coan Coan Coan Coan
378 Cnan Coan Coan Poct Coan Coan Coan Coan Coan Coan Coan
420 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
462 Poct Poct Poct Poct Poct Poct Poct Poct Poct Coan Poct
504 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
546 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coapg Coapg Coapg
588 Cnan Coan Croan Croan Coan Coan Coan Cnan Cnan Cnanx Cnan
630 Cnan Coan Coan Coan Coan Coan Coan Cnan Cnan Cnanx Cnax
672 Cran Cnan Poct Poct Poct Poct Poct Coan Coan Poct Coan
714 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
756 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
798 Poct Poct Poct Poct Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt
840 Coang Coag Poct Coag Coapg Coapg Coapg Coapg Coapg Coag Coapg
882 Poct Coan Coan Poct Poct Poct Poct Cnan Cnan Poct Cnan
924 Cran Poct Poct Poct Poct Coan Poct Poct Poct Poct Coan
966 Cnan Cmanx Cman Cman Cman Cman Cman Coan Coan Coan Coanx
1008 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
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1050 Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan
1092 Poct Cnapg Cnapg Cnapg Poct Cnapg Poct Poct Poct Coapg Cnapg
1134 Cnapg Poct Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct
1176 Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Pocrt Poct
1218 Cmag Cman Cman Cman Cman Pocrt Cman Cman Cman Cman Cman
1260 Cnan Poct Poct Cnan Cnan Cnan Poct Cnan Poct Cnan Cnan
KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 19 17 20 21 21 21 22 22 21 22
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 63,33 56,67 | 66,67 | 70,00 | 70,00 | 70,00 | 73,33 | 73,33 | 70,00 | 73,33
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[Tpunoxenue 2.

3HaueHus: HeMpoceTeBbIX MoeNel A TpexdakTopHoil kinaccupukarmu akuuu IRGZ

Howmep PeannpHoOEe HaumenoBanue mojienei
npejacka3aHHoro | 3Hauenue | MLP MLP MLP MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS 30-19-2 | 30-4-2 | 30-21- | 30-1-2 | 30-10- | 30-27- | 30-25- | 30-12- | 30-14- | 30-24-
2 2 2 2 2 2 2
42 Cmag Pocrt Cman Pocrt Cmag Cmag Cman Pocrt Cman Pocrt Cman
84 Poct Poct Cman Cnan Cmoan Cmoan Cman Poct Cnan Poct Cman
126 Heiip. Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
168 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
210 Heiitp. Cnapg Cnapg Cnang Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
252 Heiip. Poct Crman | Cnag | Coman | Cmap | Coap Poct Croap Poct Croag
294 Cnan Coan Coan Coan Coan Coan Coan Pocrt Coan Poct Cman
336 Cnan Coan Coanx Coan Coan Coan Coan Poct Coanx Pocrt Cman
378 Heiip. Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
420 Cnang Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
462 Cnang Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
504 Poct Pocrt Cman Cman Cman Cman Cman Pocrt Cman Pocrt Cman
546 Poct Pocrt Poct Pocrt Pocrt Pocrt Cman Pocrt Poct Pocrt Poct
588 Cnan Pocr Poct Pocr Pocrt Pocrt Poct Pocrt Poct Pocrt Pocr
630 Heiirp. Poct Poct Pocr Poct Poct Poct Poct Poct Poct Pocr
672 Cnang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
714 Cmag Cmag Poct Poct Poct Poct Poct Poct Poct Poct Poct
756 Poct Poct Poct Poct | Heiitp. | Poct Poct Poct Poct Poct Poct
798 Heiirp. Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct
840 Coang Coang Coag Coang Coag Coag Coapg Poct Coapg Poct Coag
882 Poct Poct Cman Poct Cman Cman Cman Poct Cmoan Poct Cman
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924 Poct Poct Coapg Poct Cnan Cnang Coapg Poct Poct Poct Coapg
966 Heiip. Poct Coag Coang Coang Coang Coapg Poct Coapg Poct Coang
1008 Heiip. Coang Coag Poct Coang Coang Coapg Poct Coapg Poct Coang
1050 Heiirp. Poct Poct Poct | He#itp. | Pocr Poct Poct Poct Poct Pocr
1092 Poct Poct Poct Poct | Heiitp. | Poct Poct Poct Poct Poct Poct
1134 Cmag Cmag Cman Pocrt Cmag Cmag Cman Poct Cman Pocrt Cmag
1176 Poct Cran Coan Cran Cnan Cnan Coan Poct Coan Poct Cnan
1218 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
1260 Heiitp. | Helitp. | Cnan Cnang Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg
KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 15 12 12 11 12 11 8 13 8 12
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 50,00 | 40,00 | 40,00 | 36,67 | 40,00 | 36,67 | 26,67 | 43,33 | 26,67 | 40,00
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP
3HAYEHUS MLP MLP MLP MLP MLP MLP | 30-23- | MLP | 30-13- | 30-30-
30-22-3 | 30-8-3 | 30-6-3 | 30-21-3 | 30-5-3 | 30-9-3 3 30-3-3 3 3
42 Cmag Cmag Poct Cmag Cmag Cmag Poct Pocrt Poct Cmag Poct
84 Poct Coapg Coag Coapg Coapg Coapg Coag Poct Coang Coapg Poct
126 Heiitp. Cnang | Cmaxg | Cnag Cnan Crnan | Cnag | Cman | Cmapg | Cnan | Choan
168 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Poct
210 Heiip. Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
252 Heiip. Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct
294 Cnan Coan Coan Coan Coan Coan Coan Coan Coan Coan Cman
336 Cnan Coan Coan Coan Coan Coan Coan Coan Poct Coan Pocrt
378 Hetip. Cman | Cnag | Cmanm | Coan Poct Cman | Cmag | Pocr Cman | Pocr
420 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct
462 Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct
504 Poct Poct Coan Cnan Cman Cman Coan Poct Poct Croan Poct
546 Poct Poct Poct Poct Cman Poct Poct Cman Poct Poct Poct
588 Cnan Poct Poct Pocr Pocrt Pocrt Poct Cnan Poct Pocrt Pocr
630 Hetip. Pocr Poct Pocr Poct Poct Poct Cman | Pocr Poct Poct
672 Coang Poct Poct Poct Poct Poct Poct | Heiitp. | Poct Poct Poct
714 Cnang Poct Poct Poct Poct Poct | Heiitp. | Cnan Poct Poct Cnapg
756 Poct Pocr Poct Pocr Poct Poct | Heiitp. | Cnan | Helitp. | Poct Pocr
798 Heiirp. Pocr Poct Pocr Pocr Pocr | Heiirp. | Cnan | Helitp. | Poct Cnan
840 Coang Poct Coag Coang Coag Poct Coapg Coag Coag Coag Coag
882 Poct Poct Poct Coang Coang Poct Poct Coang Poct Coang Poct
924 Poct Poct Poct Cran Cnoan Poct Coan Poct Poct Cnan Poct
966 Heiirp. Cnan | Cmaxm | Coag Cnan Pocr Cmag | Cnag Poct Cnan Poct
1008 Heiirp. Pocr Poct Cnan Cnan Pocr Poct Cnan Poct Cnan Poct
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1050 Heiitp. Poct Poct Poct Poct Poct | Heitrp. | Cman | Heittp. | Poct Poct
1092 Poct Pocr Poct Poct Pocr Poct | Heiitp. | Pocrt Poct Pocr Poct
1134 Cnapg Poct Poct Cnapg Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg
1176 Poct Coang Coapg Coang Coang Coang Coapg Poct Coapg Coang Poct
1218 Cman Cman | Conag | Cmang | Comag | Cmag | Cmam | Cmam | Cmag | Cmam | Coag
1260 Heitp. Cman | Conag | Coman | Coapg | Comag | Coapg | Cman | Cmapg | Comaxg | Poct
KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 13 12 12 11 12 12 14 12 12 13
[IpotieHT npaBUIIbHBIX
kinaccudukanuii, % 43,33 | 40,00 | 40,00 | 36,67 | 40,00 | 40,00 | 46,67 | 40,00 | 40,00 | 43,33
130

BepHyTbcs B KaTanor rotoBbIX AUMIOMOB U MAarMcTepPCKMX AnccepTraummn
http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



[Ipunoxenue 3.

Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

3Ha4YeHUs HEMPOCETEBBIX MOieiel st AByXpakTopHo# Kiaccudukauu akiuu GAZP
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Howmep Peanbnoe HaunmenoBanune monenen
MPEJICKa3aHHOTO | 3HAYCHUE MLP MLP MLP MLP MLP MLP
3HAYECHUS MLP MLP 30-17- | MLP 30-13- |30-19- | 30-16- |30-12- |30-14- | MLP
30-11-2 | 30-7-2 |2 30-6-2 |2 2 2 2 2 30-2-2

82 Cnapg Poct Cnapg Cnapg Poct Poct Poct Cnapg Poct Poct Chnapg

164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocrt Pocrt

246 Poct Poct Cnan Coan Poct Coan Poct Poct Poct Poct Coan

328 Cman Coan Coan Croan Cnan Coan Cnan Coan Coan Coan Coan

410 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Pocrt Poct

492 Cman Coan Coan Coan Cnan Coanx Cnan Coanx Coan Coan Coan

574 Poct Chnapg Chnapg Cnapg Cnapg Cnapg Cnapg Poct Poct Poct Poct

656 Cman Cnan Cnan Cman Cnan Coan Cnan Coan Cnan Coan Coan

738 Poct Poct Poct Poct Poct Poct Poct Cnan Poct Poct Poct

820 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt Pocrt Poct

902 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt Pocrt Poct

984 Poct Poct Poct Poct Poct Poct Poct Cnan Poct Pocrt Poct

1066 Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocrt Pocrt

1148 Poct Poct Poct Poct Poct Poct Poct Cnan Poct Coan Poct

1230 Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocrt Pocrt

1312 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1394 Coag Coang Coang Coag Coag Poct Coag Coapg Coag Coapg Coapg

1476 Poct Cnapg Cnapg Cnapg Coapg Cnag Coapg Cnapg Coapg Poct Cnapg

1558 Poct Poct Cman Pocrt Poct Poct Poct Poct Poct Poct Poct

1640 Poct Poct Coapg Cnapg Poct Poct Poct Cnapg Poct Poct Cnapg

1722 Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocrt Poct
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1804 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

1886 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1968 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2050 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2132 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2214 Cman Cmag Cmag Cman Cmag Cman Cmag Cman Cmag Cman Cman

2296 Poct Cnan Cnan Poct Poct Poct Poct Poct Poct Poct Poct

2378 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Poct Coag Cnapg Cnapg

2460 Poct Chnapg Poct Poct Poct Cnapg Cnapg Poct Cnapg Cnapg Chnapg

KonuuecTBo nmpaBuiabHBIX
Kiaccuuranui 19 15 15 17 18 18 15 17 14 14
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 63,33| 50,00| 50,00 56,67| 60,00 60,00 50,004 56,67| 46,67| 46,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-20- | 30-13- | MLP 30-12- | 30-10- | MLP 30-19- | 30-10- | 30-16-
30-4-2 |2 2 30-8-2 |2 2 30-5-2 |2 2 2

82 Cnan Cnan Poct Cnan Poct Cnan Chan Poct Poct Poct Poct

164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Coan Poct Poct Poct Poct Cman Poct Poct Poct Poct

328 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

410 Poct Poct Poct Poct Poct Poct Poct Poct Poct Cnapg Cnapg

492 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

574 Poct Poct Poct Poct Cmoan Poct Croan Cnan Coan Cnan Cnan

656 Cman Coan Coan Coan Coan Coan Poct Coan Coan Coan Coan

738 Poct Poct Poct Cnan Poct Cnan Poct Poct Poct Poct Poct

820 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

902 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

984 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

1066 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1148 Poct Poct Cnang Cnag Coapg Coag Poct Poct Coapg Coang Poct

1230 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct

1312 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct

1394 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1476 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Poct Cnapg

1558 Poct Cnan Poct Poct Poct Poct Cman Poct Poct Poct Poct

1640 Pocrt Cman Poct Cman Poct Cman Cran Pocrt Poct Pocrt Poct

1722 Poct Poct Poct Poct Poct Poct Poct Poct Poct Coan Cnan

1804 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1886 Cman Cnan Cnan Cman Cnan Cman Cnan Coan Cnan Coan Coanx

1968 Crag Cmag Cmag Cmang Cmag Cmag Cmag Cmoan Cmag Cmoan Cmoag

133

BepHyTbcs B KaTanor rotoBbIX AUMIOMOB U MAarMcTepPCKMX AnccepTraummn
http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

2050 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Coapg

2214 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2296 Poct Poct Poct Poct Poct Poct Coang Poct Coang Poct Poct

2378 Cnan Cnan Cnan Poct Chan Poct Chan Cnan Chan Cnan Cnan

2460 Poct Coag Coag Poct Cnan Poct Cnan Coapg Coapg Coapg Coapg

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 12 15 15 16 15 16 17 16 15 16
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 40,00 | 50,00 | 50,00 53,33| 50,00 5333| 56,67| 5333| 50,00 53,33
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3HaueHUs] HeMpoceTeBbIX Moiesel s TpexdakTopHOM kinaccudukanuu akuuu GAZP
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Howmep PeannpHoOE HaumenoBanue mojienei
MPECKA3aHHOTO | 3HAYEHUE MLP MLP MLP MLP MLP MLP
3HAYECHUS MLP MLP 30-17- | MLP 30-13- |30-19- | 30-16- |30-12- |30-14- | MLP
30-11-3 | 30-7-3 |3 30-6-3 |3 3 3 3 3 30-2-3

82 Cnan Poct Poct Poct Poct Cnan Poct Poct Poct Poct Poct

164 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct

246 Poct Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Chnapg

328 Heiip. Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

410 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

492 Cman Coan Coan Coan Cnan Coanx Cnan Coanx Coan Coan Coan

574 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

656 Heiip. Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Poct

738 | Heiitp. Poct Poct Pocr Poct Poct Poct Poct Poct Poct Pocr

820 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt Pocrt Pocrt

902 Poct Chan Chan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

984 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1066 Poct Poct Poct Poct Poct Cnan Poct Poct Cnan Poct Cnan

1148 Poct Cnan Cnan Cman Cmoan Cman Cman Cnan Cman Cnan Cnan

1230 Poct Cnapg Poct Poct Poct Cnapg Poct Poct Cnapg Poct Cnapg

1312 Heiip. Cnapg Poct | Heittp. | Helip. Cnapg Poct Cnapg Cnapg Poct Cnapg

1394 Cnan Poct Poct Poct Poct Poct Poct Poct Cran Poct Poct

1476 Poct Poct Poct Poct Poct Cnag Poct Poct Coapg Poct Cnapg

1558 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

1640 | HeiTp. Pocr Pocr Pocr Pocr Poct Pocr Poct Pocr Poct Poct

1722 Poct Poct Poct Poct Poct Cnapg Poct Poct Cnapg Poct Cnapg
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1804 Poct Cnan Cnan Coan Poct Poct Cman Coan Cman Coan Coan

1886 Heiip. Coang Coang Coag Coang Coapg Coang Coapg Coang Coapg Coapg

1968 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2050 Poct Coang Coang Poct Poct Poct Coang Coapg Coang Poct Coapg

2132 | Heiitp. Cnan| Cnan| Cnan| Heditp. | Heittp. | Helitp. | Helitp. | Heittp. | HeliTp. | Helitp.

2214 Cman Poct Poct Pocrt Poct Pocrt Poct Poct Poct Poct Pocrt

2296 Poct Cnan Cnan Coan Cman Coan Cman Coan Cman Coan Coan

2378 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2460 Poct Cnang Cnang Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 11 12 14 17 11 13 13 10 14 8
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 36,67| 40,00| 46,67 56,67 | 36,67| 43,33| 43,33| 33,33| 46,67| 26,67
136

BepHyTbcs B KaTanor rotoBbIX AUMIOMOB U MAarMcTepPCKMX AnccepTraummn
http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-20- | 30-13- | MLP 30-12- | 30-10- | MLP 30-19- | 30-10- | 30-16-
30-4-3 |3 3 30-8-3 |3 3 30-5-3 |3 3 3

82 Cnan Poct Poct Poct Poct Cnan Poct Poct Poct Poct Poct

164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Poct Poct Cman Poct Pocrt Poct Poct Poct Poct Poct

328 Heiirp. Coang Coang Coapg Coang Coapg Coang Coapg Coang Coapg Coapg

410 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

492 Cman Cnan Cnan Cman Cnan Coan Cnan Coan Cnan Coan Coan

574 Pocrt Cman Cman Cman Cman Pocrt Cman Cman Cman Cman Cman

656 | Heiitp. Cman Poct| Cnan Cran Poct Poct Poct Poct Poct Poct

738 | Heiitp. Cman Poct Pocr Poct Poct Poct Poct Poct Poct Poct

820 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

902 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

984 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1066 Poct Cnan Cnan Coan Cmag Pocrt Poct Pocrt Poct Pocrt Pocrt

1148 Poct Cnan Cnan Cman Cmoan Cman Cman Cnan Cman Cnan Cnan

1230 Poct Cnan Cnan Cnan Cnan Poct Cnan Poct Poct Poct Cnan

1312 | Heiitp. Crman| Cnaxg| Cnan Crnag Poct| Cnan Poct Poct Poct| Cnan

1394 Cnapg Cnang Poct Cnapg Cnapg Poct Poct Poct Poct Poct Poct

1476 Poct Cnan Poct Coan Cman Chan Poct Poct Poct Poct Poct

1558 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1640 | HeiTp. Pocr Pocr Pocr Pocr| Cnan Pocr Poct Poct Poct Poct

1722 Poct Poct Cran Coan Cnoan Coan Cnoan Poct Poct Poct Coan

1804 Poct Coang Coang Coag Coang Coapg Poct Coapg Coag Coapg Poct

1886 | Heiitp. Crman| Cnang| Cnan Crnan| Cnag| Cnman| Cman| Cnag| Cnanm| Coag

1968 Cman Cnan Cnan Cman Cnan Cman Cnan Coan Cnan Coan Coanx
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2050 Poct Cnan Cnan Coan Cman Poct Poct Coan Poct Coan Coax

2132 | Heiitp. | Helitp. | Helitp. | Heittp. | Heitrp. | Heittp. | Heditp. | Heditp. | Cnan| Cnoan| Coan

2214 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Cnapg Cnapg

2296 Poct Coang Coang Coapg Coang Coapg Coang Coapg Coang Coapg Coapg

2378 Cnan Cnan Cnan Cnan Chan Poct Chan Cnan Chan Cnan Cnan

2460 Poct Coang Coang Coapg Cnan Poct Cnan Coapg Coapg Coapg Coapg

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 11 10 9 10 14 13 13 13 13 12
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 36,67 33,33| 30,00 33,33| 46,67 | 43,33| 43,33| 43,33| 43,33 | 40,00
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Howmep Peanbnoe HaunmenoBanune monenen
MPEJICKa3aHHOTO | 3HAYCHUE MLP MLP MLP MLP MLP
3HAYECHUS MLP 30-18- | MLP MLP MLP 30-14- | 30-25- | MLP 30-11- | 30-13-
30-23-2 | 2 30-8-2 | 30-2-2 |30-6-2 |2 2 30-9-2 |2 2

82 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

164 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

246 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

328 Cman Coan Coan Croan Cnan Coan Cnan Coan Coan Coan Coan

410 Coapg Coang Coang Coapg Coapg Coag Coapg Coapg Coapg Coapg Coapg

492 Cman Coan Coan Coan Cnan Coanx Cnan Coanx Coan Coan Coan

574 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

656 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

738 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

820 Cman Cnan Cnan Croan Cnan Coan Cnan Cnan Cnan Cnan Cnan

902 Pocrt Cmag Cmag Cmang Cmang Cmang Cmang Cman Cmang Cmoan Cmoan

984 Croan Cnan Cnan Coanx Cnan Coan Cnan Cnan Cnan Cnan Cnan

1066 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

1148 Cman Cnan Cnan Coan Cnan Coan Cnan Coan Cnan Coan Cnan

1230 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

1312 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1394 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1476 Poct Poct Poct Poct Poct Cnag Coapg Poct Coapg Cnang Cnapg

1558 Coan Cnan Poct Poct Poct Poct Poct Poct Cnan Poct Pocrt

1640 Coan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1722 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct
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1804 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

1886 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1968 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2050 Cnapg Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2214 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2296 Cnan Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

2378 Cnapg Cnang Poct Poct Poct Poct Poct Cnapg Poct Poct Poct

2460 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

KonuuecTBo nmpaBuiabHBIX
Kiaccuuranui 19 19 19 18 18 20 19 18 18 19
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 63,33| 63,33| 63,33 60,00 | 60,00 66,67 6333| 6000, 60,00 63,33
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-20- | MLP MLP 30-30- | 30-24- | 30-29- |30-19- |30-12- |30-15-
30-4-2 |2 30-7-2 |30-3-2 |2 2 2 2 2 2

82 Cnan Poct| Cmag Cnan Poct Cnan Chan Cnan Poct Cnan Cnan

164 Cman Poct Cmag Cman Poct Cman Cmag Cman Poct Cman Cman

246 Cnan Poct| Cmag Cnan Poct Cnan Chan Cnan Poct Cnan Cnan

328 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg

410 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Chnapg

492 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Chnapg

574 Poct Poct Cnan Cman Poct Cman Croan Cnan Poct Cnan Cnan

656 Poct Poct| Coaxg Cnan Poct Cnan Cnan Cnan Poct Cnan Cnan

738 Cman Poct Coan Coan Poct Coan Coan Coan Poct Coan Coan

820 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Chnapg

902 Poct Poct Cnang Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg

984 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg

1066 Poct Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg

1148 Coan Poct Cran Coan Poct Coan Cran Coan Poct Coan Coan

1230 Pocrt Poct Cmag Cmang Poct Cmang Cmang Cmoan Pocrt Cmoan Cmoan

1312 Coapg Poct Coang Coapg Poct Coapg Coag Coapg Poct Coapg Coapg

1394 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1476 Poct Poct Poct Poct Poct Poct Cnapg Poct Poct Poct Cnapg

1558 Cnapg Poct Poct Cnapg Poct Cnapg Poct Cnapg Poct Cnapg Poct

1640 Coag Poct Poct Poct Poct Poct Coag Poct Poct Poct PocTt

1722 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1804 Poct Poct Poct Cman Poct Pocrt Poct Pocrt Poct Pocrt Poct

1886 Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1968 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
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2050 Cnan Poct Poct Cnan Poct Poct Poct Poct Poct Poct Poct

2132 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2214 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2296 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2378 Cnan Poct Poct Cnan Poct Poct Poct Cnan Poct Poct Poct

2460 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 13 19 21 13 20 19 21 13 20 18
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 43,33 | 63,33| 70,00 43,33 | 66,67 63,33| 70,00 43,33| 66,67 60,00
142

BepHyTbcs B KaTanor rotoBbiX AWNIIOMOB 1 MarmcTepckux anccepraunii

http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



[Tpunoxenue 6.

Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

3HaueHus HeMpoceTeBbIX Mojenel s TpexdakTopHoil kiaccudukauu akuuu VTBR

BepHyTbcs B KaTanor rotoBbIX AUMIOMOB U MAarMcTepPCKMX AnccepTraummn
http://y4ebHnkn.nHpopm2000.pd/diplom.shtml

Howmep PeannpHoOE HaumenoBanue mojienei
MPECKA3aHHOTO | 3HAYEHUE MLP MLP MLP MLP MLP MLP
3HAYECHUS MLP MLP 30-18- | MLP 30-14- | 30-20- | 30-17- |30-13- |30-15- | MLP
30-12-3 | 30-8-3 |3 30-7-3 |3 3 3 3 3 30-3-3

82 Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

164 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

328 Cnapg Poct Poct Poct Poct Poct Poct Poct Cnapg Poct Poct

410 Coan Poct Poct Poct Poct Poct Poct Poct Cran Poct Poct

492 Coapg Poct Poct Poct Poct Poct Poct Poct Coapg PocTt Poct

574 Poct Poct Poct Poct Poct Poct Poct Poct Coan Poct Poct

656 Poct Poct Poct Poct Poct Poct Poct Poct Cman Poct Poct

738 Cnapg Poct Poct Poct Poct Poct Poct Poct Cnapg Poct Poct

820 Cnapg Poct Poct Poct Poct Poct Poct Poct Cnapg Poct Poct

902 | Heiitp. Poct Poct Pocr Poct Poct Poct Poct Poct Poct Poct

984 | Heiitp. Poct Poct Pocr Poct Poct Poct Poct Poct Poct Poct

1066 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1148 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Poct Poct Poct Pocr Poct | Henitp. | Helitp. | Heittp. | HeliTp. | Helitp. | Heittp.

1312 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Cnapg

1394 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

1476 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1558 Coag Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt

1640 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1722 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct
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1804 Poct Poct Poct Coan Poct Poct Poct Poct Poct Poct Coax

1886 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

1968 Coang Poct Poct Poct Poct Cnapg Poct Poct Cnapg Poct Poct

2050 Cnapg Poct Poct Cnapg Poct Cnapg Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2214 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2296 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2378 Coang Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

2460 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

KonuuecTBo nmpaBuiabHBIX
Kiaccuuranui 16 16 16 16 18 15 15 19 15 13
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 53,33| 53,33| 53,33 53,33| 60,00 50,00 50,00 6333 5000 43,33
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-21- | 30-14- | MLP 30-13- | 30-11- | MLP 30-20- | 30-11- | 30-17-
30-5-3 |3 3 30-9-3 |3 3 30-6-3 |3 3 3

82 Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

164 Cman Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

328 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

410 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

492 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

574 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

738 Cman Poct Poct Poct Poct Pocr Poct Pocrt Poct Pocrt Pocrt

820 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

902 | Heiitp. Poct Poct Pocr Poct Pocr Poct Poct Poct Pocr Pocr

984 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Pocr Pocr Pocr

1066 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1148 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Poct | Heiitp. | Helip. Poct Poct | HeliTp. Poct Poct Poct Poct Poct

1312 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct

1394 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1476 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1558 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1640 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1722 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1804 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1886 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1968 Cnan Poct Poct Poct Poct Poct Poct Poct Chan Poct Poct
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2050 Cnan Poct Poct Cnan Poct Poct Poct Poct Chan Cnan Cnan

2132 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2214 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2296 | Heiirp. Poct Poct Pocr Poct Poct Poct Poct Poct Pocr Pocr

2378 Cnan Poct Poct Cnan Poct Poct Poct Poct Poct Cnan Poct

2460 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 15 15 18 16 15 16 16 18 18 17
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 50,00 | 50,00| 60,00 53,33| 50,00 5333| 5333| 6000| 60,00| 56,67
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP
3HAYEHUS MLP MLP 30-24- | MLP 30-10- | MLP 30-16- | 30-27- | MLP MLP
30-15-2 | 30-3-2 |2 30-22-2 | 2 30-3-2 |2 2 30-6-2 | 30-2-2

82 Cnan Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

164 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Cnan Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt

328 Cnapg Cnapg Poct Poct Poct Poct Poct Cnapg Poct Poct Poct

410 Poct Cnan Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt

492 Cman Coan Coan Coan Coan Coan Coan Coan Coan Coan Coan

574 Poct Cman Poct Cman Poct Cman Poct Pocrt Poct Pocrt Poct

656 Poct Cnan Poct Cnan Cnan Cnan Poct Cnan Cnan Cnan Cnan

738 Cnapg Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct

820 Cnapg Cnang Poct Poct Poct Poct Poct Poct Poct Poct Poct

902 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

984 Croan Cnan Cnan Poct Poct Pocrt Cnan Pocrt Poct Pocrt Pocr

1066 Croan Cnan Cnan Poct Poct Pocrt Cnan Pocrt Poct Pocrt Pocr

1148 Coapg Coang Coang Coapg Coag Coag Coag Coapg Coapg Coapg Coapg

1230 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1312 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1394 Poct Cnan Cnan Coan Cman Coan Cman Coan Cman Coan Poct

1476 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg PocTt

1558 Coag Coang Coang Coag Poct Coapg Coag Poct Coag Poct PocTt

1640 Coag Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct

1722 Poct Cnan Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct
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1804 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

1886 Cnapg Cnang Poct Cnapg Poct Cnapg Cnapg Poct Poct Poct Cnapg

1968 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2050 Poct Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct

2132 Cman Cmag Poct Pocrt Cmag Cman Poct Poct Cmag Cman Cman

2214 Cman Cmag Cmag Cman Cmag Cman Cmag Cman Cmag Cman Cman

2296 Cnan Cnan Cnan Cnan Chan Cnan Chan Poct Chan Cnan Cnan

2378 Cnapg Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct

2460 Poct Cnan Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 19 21 18 18 19 22 17 19 18 19
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 63,33| 70,00 60,00 60,00 | 63,33 7333| 56,67 6333| 60,00 63,33
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP MLP 30-13- | MLP 30-21- | 30-30- |30-17- |30-29- |30-19- | MLP
30-4-2 | 30-9-2 |2 30-18-2 | 2 2 2 2 2 30-8-2

82 Cnan Cnan Poct Poct Poct Poct Poct Poct Chan Poct Poct

164 Poct Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Cnan Poct Poct Poct Poct Poct Poct Poct Poct Poct

328 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

410 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

492 Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

574 Pocrt Cman Poct Pocrt Cman Cman Poct Pocrt Poct Pocrt Poct

656 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

738 Cman Coan Poct Poct Poct Pocr Poct Pocrt Poct Pocrt Pocrt

820 Cnapg Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct

902 Poct Cnan Poct Poct Poct Poct Poct Pocrt Poct Pocrt Pocrt

984 Cnapg Cnapg Poct Cnapg Poct Poct Poct Poct Poct Poct Poct

1066 Cnapg Cnang Poct Cnapg Cnapg Cnapg Cnapg Poct Poct Poct Poct

1148 Coapg Coang Coang Coapg Coag Coapg Coag Coapg Coapg Coapg Coapg

1230 Cman Cnan Cnan Coan Cnan Coan Cnan Cnan Cnan Cnan Cnan

1312 Croan Cnan Cnan Coanx Cnan Coanx Cnan Cnan Cnan Cnan Cnan

1394 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

1476 Cman Cnan Cnan Coan Cnan Coan Cnan Coan Cnan Coan Coan

1558 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg

1640 Coag Coang Poct Poct Coag Poct Poct Poct Poct Poct PocTt

1722 Poct Cnapg Poct Poct Cman Poct Poct Poct Poct Poct Poct

1804 Poct Cmang Poct Pocrt Cman Pocrt Poct Pocrt Poct Pocrt Poct

1886 Coan Cnan Cnan Poct Cnan Coan Poct Poct Poct Poct Poct

1968 Crag Cmag Cmag Cmang Cmag Cmag Cmag Cmoan Cmag Cmoan Cmoag
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2050 Poct Cnan Poct Poct Poct Poct Poct Cnan Poct Poct Poct

2132 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Poct Coapg Cnapg

2214 Cnapg Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2296 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2378 Cnan Cnan Poct Poct Chan Cnan Poct Poct Poct Poct Poct

2460 Poct Cnan Poct Poct Cman Poct Poct Poct Poct Poct Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 19 20 21 18 21 20 18 19 18 19
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 63,33| 66,67| 70,00 60,00 70,00| 66,67 6000, 6333| 60,00 63,33
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYCHUS MLP MLP 30-14- | MLP 30-10- | 30-16- |30-13- | MLP 30-11- | 30-29-
30-8-3 |30-4-3 |3 30-4-3 |3 3 3 30-9-3 |3 3

82 Crag Poct Poct Poct Poct Poct Poct Poct Poct Pocr Poct

164 | Heiirp. Pocr Pocr Pocr Pocr Pocr Pocr Poct Pocr Poct Poct

246 Poct Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

328 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

410 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

492 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

574 Coan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 | Heiitp. Cnan | Heittp. | Cnan | Heittp. | Cnan | Heitrp. | Heitrp. | Heitrp. | Heitrp. | Heiitp.

738 | Heittp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocr

820 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

902 Poct Poct Poct Pocr Poct Poct Poct Pocr Poct Pocr Pocr

984 Croan Poct Poct Pocr Poct Pocrt Poct Pocrt Poct Pocrt Pocr

1066 Pocr Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

1148 Heitp. Cnan | Heurp. Cnan | Hewrp. Cnan | Heurtp. | Helitp. | Helitp. | Helitp. | Helrp.

1230 | Heiitp. Cnan | He#itp. Poctr | Heditp. | Cnan | Helitp. | Helitp. | Heittp. Poct | Helip.

1312 Poct Cnan | Heilitp. | Heiitp. | Helitp. | Cmnan | Helitp. | Helitp. | Heittp. | HeliTp. | Helitp.

1394 | Heiutp. | Helitp. | Heiirp. | Helitp. | Helitp. | Heittp. | Heiitp. | Helitp. | Heittp. | Helitp. | Hewip.

1476 Cnan | Hewirp. | Heurp. | Helitp. | Hentp. | Helitp. | Hewtp. | Helitp. | Hewtp. | Heuttp. | Heltp.

1558 Croap Cnan | Heditp. | Helitp. | Helitp. | Cman | Helitp. | Helitp. | Heittp. | Helitp. | Helip.

1640 | HeiiTp. Cnan | Henrtp. | Hewrp. | Helitp. | Cnan | Heutp. | Herp. | Hewrtp. | Helitp. | Henrp.

1722 | Hewutp. Cnan | Heditp. | Cnan | Hedtp.| Cnan | Heditp. | Helitp. | Heittp. | Helitp. | Helitp.
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1804 | Heiitp. Poct Poct Poct Poct| Cnax Poct Poct Poct Poct Poct

1886 Cnan Cnap | Heilitp. | Heiitp. | Helitp. | Cman | Heitp. | Helitp. | Heirtp. | Helitp. | Heltp.

1968 Cnan Cnan | Heiitp. | Heiitp. | Helitp. | Cman | Heitp. | Helitp. | Heittp. | Helitp. | Heltp.

2050 Poct Poct Poct Poct Poct Poct Poct Pocr Poct Pocr Poct

2132 Poct Cnan | Heiitp. Poct Poct| Cnan Poct Poct Poct Poct Poct

2214 Poct Cnan | Heiitp. Poct | Helitp.| Cmnan | Helitp. | Heiitp. | Heittp. | Helitp. | Helitp.

2296 Cnag| Cman| Heiitp.| Cmoag| Heiitp.| Cman | Heiitp. | Heittp. | Heiirp. | Heiitp. | Heiitp.

2378 Cnapg Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

2460 Heiip. Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

KonuyecTBO npaBUIiIbHBIX
KJ1accuuKanui 9 10 9 11 10 11 11 11 10 11
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 30,00 33,33| 30,00 36,67 3333| 36,67 36,67 36,67 33,33| 36,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYCHHUS MLP 30-17- | 30-10- | MLP 30-29- | MLP MLP 30-16- | 30-28- |30-15-
30-2-3 |3 3 30-5-3 |3 30-7-3 |30-2-3 |3 3 3

82 Crag Poct Poct Poct Poct| Cnan Poct Poct Poct Poct Poct

164 | Heiirp. Poct Poct Poct Pocr| Cnan Poct Pocr Poct Pocr Poct

246 Poct Poct Poct Poct Poct| Cnan Poct Poct Poct Poct Poct

328 Cnapg Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

410 Cnapg Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

492 Heiitp. Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

574 Coapg Poct Poct Poct Poct Coapg Poct Poct Poct PocTt Poct

656 | Heiitp. Crnan | Heiitp. | Heiitp. | Heittp. | Cnan | Heitrp. | Heitrp. | Heittp. | Heitrp. | Heiitp.

738 | Heiitp. Poct Poct Pocr Poct| Cnan Poct Poct Poct Poct Poct

820 Cnapg Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

902 Poct Poct Poct Pocr Poctr| Cnan Poct Pocr Poct Pocr Poct

984 Cnapg Poct Poct Poct Poct Cnapg Poct Poct Poct Poct Poct

1066 Pocr Poct Poct Pocr Pocr| Cnan Poct Pocr Poct Pocr Poct

1148 Heitp. Cnan | Heutp. | Helitp. | Heiurrp. Cnan | Heurtp. | Helitp. | Helitp. | Helitp. | Heltp.

1230 | HetiTp. Poct | Heittp. | Helitp. | Helitp. | Cnan | Heitrp. | Helitp. | Helitp. | Heittp. | Helip.

1312 Poct Cnan | Hebitp. | Heiitp. | Helitp.| Cman | Helitp. | Helitp. | Heittp. | Helitp. | Helitp.

1394 | Heip. Cnan | Helitp. | Heiitp. | Helitp. | Heittp. | HeliTp. | Helitp. | Heittp. | HeliTp. | Helitp.

1476 Cnan Cnan | Heiitp. | Heiitp. | Helitp. | Heitp. | HeliTp. | Helitp. | Heittp. | HeliTp. | Helitp.

1558 Cnan Cnan | Heiitp. | Heiitp. | Helitp.| Cman | Helitp. | Helitp. | Heittp. | HeliTp. | Helitp.

1640 | HeiTp. Cnan | Henrtp. | Hewitp. | Heltp. | Cnan | Heutp. | Heltp. | Heirtp. | Helitp. | Henrp.

1722 Heitp. Cnan | Hentp. | Helitp. | Heirrp. Cnan | Hentp. | Helitp. | Helitp. | Helitp. | Helitp.

1804 | Heiitp. Pocr Pocr Pocr Pocr| Cnan Pocr Poct Pocr Poct Poct

1886 Cnan Cnan | Helitp. | Heiitp. | Helitp.| Cman | Helitp. | Helitp. | Heittp. | Helitp. | Helitp.

1968 Cnan Cnan | Helitp. | Heiitp. | Helitp.| Cman | Helitp. | Helitp. | Heittp. | HeliTp. | Helitp.
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2050 Poct Poct Poct Poct Poct| Cnan Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct | Heiitp. Coapg Poct Poct Poct Poct Poct

2214 Poct Poct | Heittp. | Hetitp. | Helitp. | Cnan | Heirp. | Helitp. | Helitp. | Heittp. | HeliTp.

2296 Cnan Cnan | Helitp. | Heiitp. | Helitp. | Cman | Heiitp. | Helitp. | Heittp. | Helitp. | Helitp.

2378 Crag Poct Poct Poct Poct| Cnan Poct Poct Poct Poct Poct

2460 | Heiitp. Poct Poct Poct Poct| Cnaa Poct Poct Poct Poct Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 11 11 11 10 12 11 11 11 11 11
[IpotieHT npaBUIIbHBIX
kinaccudukanuii, % 36,67| 36,67| 36,67| 3333| 4000| 36,67| 36,67| 36,67| 36,67| 36,67
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-22- | MLP MLP 30-11- | MLP 30-16- | 30-10- | MLP 30-26-
30-2-2 |2 30-3-2 | 30-23-2 |2 30-8-2 |2 2 30-4-2 |2

82 Cnan Poct| Cmag Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

164 Coapg Poct Coang Coapg Coapg Coag Coapg Coapg Coapg Coapg Coapg

246 Poct Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

328 Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

410 Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

492 Poct Poct Cman Cman Cman Cman Cman Cman Cman Cman Cman

574 Poct Poct Cnan Cman Cmoan Cman Cmoan Cnan Coan Coan Cnan

656 Poct Poct| Cnaxg Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

738 Poct Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

820 Cnapg Poct Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

902 Cnapg Poct Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

984 Croan Poct Cnan Poct Cnan Pocrt Cnan Cnan Cnan Pocrt Cnan

1066 Poct Poct| Cmoaxg Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan

1148 Coan Poct Cran Poct Cran Coan Cran Coan Cran Coan Coan

1230 Poct Poct Cnapg Poct Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg

1312 Cnapg Poct Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1394 Cnapg Poct Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1476 Cnan Poct Cran Coan Cran Coan Cran Coan Cran Coan Coan

1558 Poct Poct Coang Coag Coang Coapg Coang Coapg Coag Coapg Coapg

1640 Coag Poct Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1722 Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg PocTt Cnapg Cnapg Cnapg
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1804 Cnan Cnan Poct Poct Chan Poct Chan Poct Poct Cnan Poct

1886 Poct Coang Coang Poct Coang Coapg Coang Poct Coang Coapg Poct

1968 Poct Coang Coang Poct Coang Poct Coang Poct Coang Poct Poct

2050 Cnapg Cnapg Poct Poct Cnapg Cnapg Cnapg Poct Poct Cnapg Poct

2132 Poct Cnan Poct Poct Cman Poct Cman Poct Poct Coan Poct

2214 Poct Cnan Poct Poct Poct Poct Cman Poct Poct Poct Poct

2296 Poct Cnan Poct Poct Poct Poct Cman Poct Poct Poct Poct

2378 Poct Coang Poct Poct Poct Poct Coang Poct Poct Poct Poct

2460 Poct Cnan Poct Poct Poct Poct Croan Poct Poct Coan Poct

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 11 18 19 19 20 15 19 18 19 20
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 36,67| 60,00 63,33 63,33| 66,67 50,00 6333| 6000| 63,33| 66,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-13- | MLP MLP MLP 30-29- | 30-21- | 30-15- | 30-20- |30-24-
30-19-2 | 2 30-6-2 | 30-12-2 | 30-7-2 |2 2 2 2 2

82 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

164 Cman Cmag Cmag Cman Cmag Cman Cmag Cman Cmag Cman Cman

246 Poct Cnan Cnan Coan Cman Coan Cman Coan Cman Coan Coan

328 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg

410 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

492 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

574 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

656 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

738 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

820 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

902 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg Cnapg Cnapg Chnapg

984 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct

1066 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1148 Coapg Coang Coang Coapg Coag Coapg Coag Coapg Coapg Coapg Coapg

1230 Poct Cnan Cnan Poct Cnan Cnan Poct Cnan Cnan Cnan Cnan

1312 Croan Cnan Cnan Coanx Cnan Coanx Cnan Cnan Cnan Cnan Cnan

1394 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1476 Cman Cnan Cnan Coan Cnan Coan Cnan Coan Cnan Coan Coan

1558 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1640 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1722 Cnan Cran Cran Coan Cran Coan Cran Coan Cran Poct Poct

1804 Coag Poct Poct Poct Poct Coapg Poct Poct Poct Poct PocTt

1886 Poct Poct Poct Poct Cnan Cnan Poct Poct Poct Cmoang Poct

1968 Poct Poct Poct Poct Cnan Cnan Poct Poct Poct Poct Poct
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2050 Cnan Poct Poct Poct Poct Cnan Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct Poct Coapg Poct Poct Poct Poct Poct

2214 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2296 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2378 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2460 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 20 20 21 18 19 21 19 20 18 18
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 66,67 | 66,67| 70,00 60,00 | 63,33| 70,00 6333| 66,67| 60,00 60,00
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3HaueHus1 HepoceTeBbIX Moienel A TpexdakTopHoil knaccuduxarmu akiuu Y NDX
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-12- | 30-20- | MLP 30-15- | 30-21- | 30-17- |30-23- |30-30- |30-19-
30-14-3 | 3 3 30-10-3 | 3 3 3 3 3 3

82 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

164 Coapg Coang Coang Poct Coapg Coag Coapg Coapg Coapg Coapg Coapg

246 Poct Poct Poct Poct Croan Poct Croan Coan Poct Poct Poct

328 Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct

410 Cnapg Cnapg Poct Cnapg Poct Cnapg Cnapg Poct Poct Cnapg Poct

492 Poct Cnan Poct Cnan Cnan Cnan Cnan Cnan Poct Cnan Poct

574 Poct Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

656 Poct Cnan Cnan Poct Cnan Cnan Cnan Cnan Cnan Poct| Cnan

738 Poct Poct Poct Poct Poct Poct Cman Coan Poct Poct Poct

820 Poct Cnapg Poct Cnapg Cnapg Cnapg Poct Poct Poct Cnapg Cnapg

902 Heiip. Poct Poct Poct Poct Poct Poct Poct Poct Poct Cnapg

984 Croan Poct Poct Pocr Poct Pocrt Poct Pocrt Poct Pocrt Pocr

1066 Poct Poct Poct Poct Cnan Poct Cnan Poct Poct Poct Poct

1148 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Poct Poct Poct Poct Poct Chan Cman Cnan Poct Poct Poct

1312 Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg

1394 Heiip. Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg

1476 Heitp. Cran Poct Coan Cnoan Coan Cnoan Coan Poct Coan Coan

1558 Heiirp. Coang Poct Poct Coang Poct Coang Coapg Poct Coapg PocTt

1640 Poct Poct Poct Poct Poct Poct Coapg Cnapg Poct Poct Poct

1722 | Hewutp. Cnan Pocr| Cnan Cnan | Cnag Poct Poct Pocr| Cnan Poct
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1804 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1886 | Heiirp. Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Pocr

1968 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2050 Heiirp. Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct

2132 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

2214 Cnan | Heiitp. Pocr| Cnan Cnan | Hetlitp. | Heiitp. | Cnan Poct | Heiip. Poct

2296 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2378 Poct Poct Poct Coag Coang Poct Coang Coapg Poct Poct Poct

2460 Poct Poct Cnang Poct Cnapg Cnapg Cnapg Cnapg Poct Poct Chnapg

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 13 13 13 9 11 7 8 14 14 11
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 43,33 | 43,33| 43,33 30,00| 36,67| 23,33| 26,67| 46,67| 46,67| 36,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-27- | 30-11- | MLP MLP 30-18- | 30-22- | MLP MLP 30-16-
30-28-3 | 3 3 30-25-3 | 30-9-3 |3 3 30-2-3 | 30-5-3 |3

82 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

164 Cman Cmag Cmag Pocrt Cmag Cman Cmag Cman Cmag Cman Cman

246 Poct Poct Poct Poct Poct Coan Cman Poct Cman Poct Coan

328 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct

410 Cnapg Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Poct

492 Poct Poct Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

574 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

656 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

738 Poct Poct Poct Poct Poct Cnan Cnan Poct Poct Poct Poct

820 Poct Poct Cnang Cnapg Poct Poct Cnapg Cnapg Poct Cnapg Cnapg

902 Heiip. Cnang Poct Poct Poct Poct Poct Poct Poct Poct Poct

984 Cnapg Poct Poct Poct Poct Poct Cnapg Poct Poct Poct Cnapg

1066 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

1148 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Poct Poct Poct Cman Poct Pocrt Poct Pocrt Cman Cman Cman

1312 Poct Cmag Cmag Cman Poct Cman Cman Cman Cman Cman Cman

1394 Heiip. Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1476 Heiip. Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1558 Heiitp. Poct Poct Poct Poct Poct Cnapg Poct Poct Cnapg Cnapg

1640 Poct Poct Poct Poct Poct Cnan Cmoan Poct Poct Poct Poct

1722 Heitp. Poct Cran Coan Poct Coan Cnoan Coan Poct Coan Coan

1804 | Heiitp. Pocr Pocr Pocr Pocr Poct Pocr Poct Pocr Poct Poct

1886 | Heiirp. Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

1968 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
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2050 | Heiitp. Poct Poct Poct Poct Pocr Poct Poct Poct Poct Poct

2132 Poct Poct Poct Pocr Poct Pocr Poct Pocr Poct Poct | Hetip.

2214 Cnan Poct | Heittp. | Helitp. Pocr| Cnax| Cnan| Hewitp.| Cnag| Heiitp. | Heiitp.

2296 | Heiirp. Poct Poct Pocr Poct Poct Poct Poct Poct Pocr Pocr

2378 Poct Poct Poct Poct Poct| Cnan| Cnax Poct| Cmnan| Cnan Poct

2460 Poct Cnan Poct Poct Poct| Cnan| Cnag Poct| Cnan Pocr| Cnan

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 12 13 11 14 10 10 13 11 11 8
[IpotieHT npaBUIIbHBIX
kinaccudukanuii, % 40,00 43,33| 36,67| 46,67| 33,33| 3333| 4333| 36,67| 36,67| 26,67
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3HaueHust HelpoceTeBbIX MoeNel s AByxdakTopHo# kinaccuduxarmu akiun DSKY

BepHyTbcs B KaTanor rotoBbiX AWNIIOMOB 1 MarmcTepckux anccepraunii

http://y4ebHnkn.nHpopm2000.pd/diplom.shtml

Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-29- | MLP MLP 30-19- | 30-26- | 30-18- |30-10- |30-24- |30-2-
30-9-2 |2 30-3-2 | 30-13-2 | 2 2 2 2 2 25

82 Poct Poct Poct Pocrt Poct Pocrt Poct Poct Poct Poct Poct

164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

328 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct

410 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

492 Cman Coan Coan Coan Coan Coan Coan Coan Coan Coan Coan

574 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Coag

656 Cman Poct Poct Poct Poct Pocr Poct Poct Poct Coan Pocrt

738 Poct Cnapg Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Poct Poct

820 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

902 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

984 Croan Cnan Cnan Coanx Cnan Coanx Cnan Cnan Cnan Cnan Cnan

1066 Croan Cnan Cnan Coan Cnan Coan Cnan Cnan Cnan Cnan Cnan

1148 Poct Coang Coang Cnag Poct Coag Coapg Coang Coapg Coang Coag

1230 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1312 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1394 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1476 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1558 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1640 Poct Cnan Cnan Coan Poct Coan Croan Cnan Coan Cnan Cnan

1722 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
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1804 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

1886 Poct Poct Poct Poct Poct Coapg Poct Poct Poct Poct Poct

1968 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

2050 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2132 Cman Cmag Poct Pocrt Cmag Pocrt Poct Poct Poct Poct Cman

2214 Cman Cmag Cmag Cman Poct Cman Cmag Cman Cmag Poct Pocrt

2296 Poct Cnan Cnan Coan Cman Poct Poct Poct Cman Poct Poct

2378 Cnapg Cnang Poct Poct Poct Poct Coang Cnapg Cnapg Poct Cnapg

2460 Cnapg Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg Chnapg

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 20 18 18 21 18 19 20 18 20 23
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 66,67 | 60,00 60,00 70,00 60,00 6333| 66,67, 6000| 66,67 76,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP MLP 30-20- | 30-12- | MLP 30-27- | 30-12- | MLP 30-30- | 30-11-
30-5-2 | 30-6-2 |2 23 30-4-2 |2 2 30-8-2 |2 2

82 Poct Poct Cnan Poct Cman Poct Poct Poct Poct Poct Poct
164 Poct Poct Coapg Poct Poct Poct Poct Poct Poct Coag Poct
246 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct
328 Poct Coang Poct Coapg Coang Coapg Poct Coapg Coang Coapg Coapg
410 Poct Cnapg Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Coapg

492 Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
574 Coan Poct Poct Poct Poct Coan Poct Poct Poct Poct Coan
656 Cman Poct Poct Poct Poct Pocr Poct Poct Poct Coan Coan
738 Poct Poct Poct Poct Poct Cnan Poct Cnan Poct Cnan Cnan
820 Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg
902 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
984 Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1066 Cnapg Cnang Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1148 Poct Coang Poct Cnag Coapg Coag Coapg Coang Coapg Coang Cnan
1230 Cman Cnan Cnan Coan Cnan Coan Cnan Cnan Cnan Pocrt Cnan
1312 Coapg Coang Poct Coapg Coag Coapg Coag Coapg Coapg Coapg Coapg
1394 Cnapg Cnang Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1476 Cman Cnan Cnan Coan Cnan Coan Cnan Coan Cnan Coan Coan
1558 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1640 Poct Cnan Cnan Coan Croan Cnan Cmoan Cnan Coan Coan Cnan
1722 Cnan Cran Cran Coan Cran Coan Cran Coan Cran Coan Coan
1804 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg
1886 Poct Poct Cmang Poct Poct Poct Cmang Poct Cmang Cmoang Poct
1968 Poct Poct| Cnan Poct Poct Poct Poct Poct Poct Cnan Poct

165

BepHyTbcs B KaTanor rotoBbiX AWNIIOMOB 1 MarmcTepckux anccepraunii

http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

2050 Cnan Poct| Cmag Poct Poct Poct Chan Poct Poct Poct Poct

2132 Cnapg Cnang Cnang Poct Poct Poct Cnapg Poct Cnapg Cnapg Poct

2214 Cnapg Cnang Cnapg Coapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2296 Poct Coapg Coapg Poct Poct Poct Poct Poct Coang Coapg Poct

2378 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Poct Poct

2460 Cnan Cnan Cnan Cnan Chan Poct Chan Poct Chan Cnan Cnan

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 21 15 21 19 20 23 19 20 16 20
[TpoleHT MpaBHIbHBIX
kinaccudukanuii, % 70,00 | 50,00| 70,00 63,33 | 66,67 76,67 6333| 6667| 53,33| 66,67
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Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
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3HaueHust HeMpoceTeBbIX Moienel A TpexdakTopHoil knaccuduxarmu akiun DSKY

BepHyTbcs B KaTanor rotoBbIX AUMIOMOB U MAarMcTepPCKMX AnccepTraummn
http://y4ebHnkn.nHpopm2000.pd/diplom.shtml

Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-23- | 30-30- | MLP 30-21- | MLP 30-26- | MLP MLP 30-18-
30-26-3 | 3 3 30-11-3 | 3 30-4-3 |3 30-6-3 |30-5-3 |3

82 Poct Poct Poct Pocrt Poct Pocrt Poct Poct Poct Poct Poct

164 | Heiirp. Pocr Pocr Pocr Pocr Pocr Pocr Poct Pocr Poct Poct

246 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

328 | Heiitp. | Heittp. | Helitp. | Heitp. Pocrt | Heutp. Pocr| Cnan Pocrt | Helitp. | Helitp.

410 Poct Poct | Heiip. Cnapg Poct Poct Poct Cnapg Poct Cnapg Cnapg

492 Poct | Heiitp. | Helitp. | Cnan Poct Poct Poct| Cnan Poct | HeliTp. | Heiitp.

574 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 | Heiirp. | Heittp. | Hetitp. | Heitp. Poct | Hetitp. Poct| Cnan Poct | Hetitp. Poct

738 | Heiitp. | Heittp. | Helitp. | Heitp. Poct | Heutp. Pocr| Cnan Poct | Helip. Poct

820 Poct | Heiitp. | Heittp. | Helitp. Poct | Heiip. Pocr| Cnan Poct | Heiitp. | Heiitp.

902 | Heiitp. Poct | Heittp. Poct Poct Poct Poct Poct Poct | Helip. Poct

984 Croan Poct | Hetip. Pocr Poct Pocrt Poct Cnan Poct Cnan Cnan

1066 Poct Poct Poct Poct Poct Poct Poct Cnan Poct Cnan Poct

1148 Poct | Hewrp. | Hewtp. | Henrp. Pocrt | Heutp. Pocr| Cnan Pocrt | Henitp. | Henrp.

1230 | Heiitp. Poct Poct Pocr Poct Poct Poct Poct Poct Poct Pocr

1312 Cnapg Poct Poct Poct Poct Poct Poct Cnapg Poct Cnapg Poct

1394 Cnan Poct Poct Poct Poct Poct Poct Cnan Poct Cnan Poct

1476 Poct Poct Poct Poct Poct Poct Poct Coan Poct Coan Cnan

1558 Coag Coang Coang Coag Coag Coapg Poct Coapg Poct Coapg Coapg

1640 Poct Cnan | Heiip. Coapg Cnan | Hetitp. Poct Coapg Poct | Hetitp. | Helitp.

1722 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Poct Cnapg Cnapg
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1804 Poct Cmag Cmag Cman Cmag Cman Poct Cman Poct Cman Cman

1886 Poct Coang Poct Coag Coang Coapg Poct Poct Poct Coapg Coapg

1968 Poct Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct

2050 | Heiirp. Poct Poct Pocr Poct Poct Poct Poct Poct Pocr Pocr

2132 Cman Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

2214 Cman Cmag Cmag Cman Cmag Cman Poct Cman Poct Cman Cman

2296 Poct Cnan Cnan Coan Cman Coan Cman Poct Cmag Poct Cman

2378 | Heiirp. Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Pocr

2460 Heiip. Poct Poct Poct Poct Poct Poct Cnapg Poct Coapg Poct

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 11 13 11 12 13 12 11 12 14 9
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 36,67| 43,33| 36,67 40,00 | 43,33| 40,00| 36,67| 40,00 46,67 30,00
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Howmep PeanrpHoOE HaumenoBanue mojienei
IIPEICKa3aHHOTO | 3HAUCHUC MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-13- | 30-28- | MLP 30-20- | 30-22- | 30-25- | MLP MLP 30-29-
30-9-3 |3 3 30-16-3 | 3 3 3 30-7-3 | 30-2-3 |3

82 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

164 | Heiirp. Poct Poct Poct Poct Poct Poct Pocr Poct Pocr Poct

246 Poct Poct Poct Poct Poct Pocrt Poct Poct Poct Poct Poct

328 | Heiirp. Poct | Cnan | He#tp. Poct Pocr | Cnan | Hedrp. Pocr | Cnan| He#rp.

410 Poct Poct Cnapg Poct Poct Poct Cnapg Cnapg Poct Cnapg Cnapg

492 Poct | Heilitp. Cnan | Helitp. | Heitp. Poct Cnapg Cnapg Poct Cnapg Cnapg

574 | Heiitp. Poct Poct Poct Poct Pocr| Cnag Poct Poct Poct Poct

656 | Heiitp. Poct | Cnan | He#ip. Poct Poct | Heiitp. | Heiitp. Poct Poct | He#ip.

738 | Heiitp. Poct | Cnan | He#ip. Poct Poct | Heiitp. | Heiitp. Poct | Cnan | He#ip.

820 Poct | Heilitp. Cnan | Helitp. | Heitp. Poct Cnapg Cnapg Poct Cnan | Heiip.

902 | Heiitp. Pocr| Cnan Pocr Poct Pocrt | Helip. Pocr Poct Pocr Poct

984 Cnapg Poct Cnapg Poct Poct Poct Cnapg Cnapg Poct Cnapg Cnapg

1066 Poct Poct| Cnan Poct Poct Poct | Heiip. Poct Poct Poct Poct

1148 Poct | Hewrtp. | Hetp. | Heutp. | Heirp. Pocr Poct Pocr Pocr| Cnan| Cnag

1230 | Heiitp. Poct Poct Poct Poct Poct| Cnaa Poct Poct Poct Poct

1312 Coapg Poct Poct Poct Poct Poct Coag Coapg Poct Poct PocTt

1394 Cnapg Poct Poct Poct Poct Poct Cnapg Cnapg Poct Poct Poct

1476 Poct Poct Poct Poct Poct Pocrt Poct Cman Poct Cman Pocrt

1558 Cnapg Poct Cnapg Cnan | Heiitp. Poct Cnapg Cnapg Cnapg Cnapg Cnapg

1640 Poct | Hewtp. | Heitp. | Heutp. | Heitrp. Pocr Pocr Poctr| Cnapg| Cnan| Coan

1722 Cnan Cran Cran Coan Cran Poct Cran Coan Cran Coan Coan

1804 Poct Coang Coang Coag Coang Poct Coang Coapg Coag Coapg Coapg

1886 Poct Cnan Poct Cnan Cnan Poct Poct Poct Poct Poct Poct

1968 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
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2050 | Heiitp. Poct Poct Poct Poct Pocr Poct Poct Poct Poct Poct

2132 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2214 Cnapg Cnang Cnapg Cnapn | Heiitp. Poct Cnapg Cnapg Cnapg Cnapg Cnapg

2296 Poct Coang Coang Coapg Coang Coapg Coang Poct Coang Poct Coapg

2378 | Heiitp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

2460 | Heiitp. Poct Poct Poct Poct Poct| Cnaxg| Cnan Poct| Cnax Poct

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 8 9 12 7 12 16 17 13 10 13
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 26,67 | 30,00 40,00 23,33 | 40,00 5333| 56,67| 4333| 33,33| 43,33
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-22- | 30-23- | MLP 30-10- | 30-20- | 30-18- | MLP 30-25- | 30-27-
30-29-2 | 2 2 30-26-2 | 2 2 2 30-2-2 |2 2

45 Poct Poct Coang Coapg Poct Poct Cnan Coapg Coapg Coapg Coapg

90 Cman Coan Coan Coan Cnan Coan Cnan Coan Coan Coan Coan
135 Poct Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg
180 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg
225 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg
270 Cman Coan Coan Coan Coan Coan Coan Coan Coan Coan Coan
315 Poct Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman
360 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan
405 Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg
450 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
495 Poct Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg
540 Coapg Coang Coang Coapg Coag Poct Coag Coapg Coapg Coapg Coapg
585 Coapg Coang Coang Coapg Coag Coag Coag Coapg Coapg Coapg Coapg
630 Poct Cnan Cnan Cnan Cnan Poct Cnan Cnan Poct Cnan Cnan
675 Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg
720 Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
765 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
810 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg
855 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg
900 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg
945 Cnapg Poct Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg
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990 Cnan Poct| Cmag Cnan Chan Poct Chan Cnan Chan Cnan Cnan
1035 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1080 Cnapg Cnang Cnapg Cnapg Cnapg Poct Coang Cnapg Cnapg Cnapg Cnapg
1125 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg
1170 Cman Cmag Cmag Cman Cmag Cman Cmag Cman Cmag Cman Cman
1215 Cman Poct Cmag Cman Poct Pocrt Cmag Cman Cmag Cman Cman
1260 Poct Coang Coang Coapg Cnan Coapg Cnan Coapg Coapg Coapg Coapg
1305 Poct Coang Coang Coag Coang Poct Coang Coapg Coang Coapg Coapg
1350 Poct Cnang Cnang Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Chnapg
KonuuecTBo nmpaBuiabHBIX
Kiaccuuranui 15 17 17 18 16 17 17 18 17 17
[IpoueHT mpaBUIIBHBIX
knaccudukanuii, % 50,00 | 56,67| 56,67 60,00 | 53,33| 56,67| 56,67, 6000| 56,67| 56,67
172

BepHyTbcs B KaTanor rotoBbiX AWNIIOMOB 1 MarmcTepckux anccepraunii

http://y4ebHnkn.nHpopm2000.pd/diplom.shtml



Y3HanTe CTOMMOCTb HanMcaHms Ha 3aka3 CTy4eHYeCKMX N acnMpaHTCKux paboT
http://y4ebHukn.mHpopm2000.pd/napisat-diplom.shtml

Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP
3HAYEHUS MLP 30-15- | 30-16- | MLP 30-19- | MLP MLP 30-14- | MLP 30-30-
30-28-2 | 2 2 30-6-2 |2 30-3-2 |30-2-2 |2 30-9-2 |2

45 Poct Cran Poct Poct Cnan Coan Cnan Coan Poct Poct Coan

90 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

135 Poct Coang Poct Coapg Cnang Coapg Cnan Coapg Poct Coapg Coapg

180 Poct Coang Coang Coapg Coang Coapg Coang Coapg Coang Coapg Coapg

225 Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

270 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg

315 Pocrt Cman Cman Cman Cman Cman Cman Cman Cman Cman Cman

360 Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

405 Coapg Coang Poct Coapg Coapg Coapg Coapg Coapg Poct Coapg Coapg

450 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Coang Coapg Coapg

495 Poct Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg

540 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Poct Cnapg

585 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

630 Poct Cnan Cnan Poct Poct Poct Cnan Cnan Cnan Poct Cnan

675 Coapg Coang Coang Coapg Coag Coapg Coag Coapg Coapg Coapg Coapg

720 Poct Chan Chan Cnan Cnan Cnan Cnan Cnan Poct Poct Cnan

765 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

810 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

855 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

900 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

945 Coag Coang Poct Poct Coag Coapg Coag Coapg Poct Poct Coapg

990 Coag Coang Poct Coag Coag Coapg Coag Coapg Poct Coapg Coapg

1035 Cman Cnan Cnan Cman Cnan Cman Cnan Coan Cnan Coan Coanx

1080 Cman Cnan Poct Cman Cnan Cman Cnan Coan Cnan Coan Coanx
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1125 Cman Cmag Cmag Cman Cmag Cman Cmag Cman Cmag Cman Cman

1170 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1215 Cnapg Cnang Poct Poct Cnapg Cnapg Cnapg Cnapg Poct Poct Cnapg

1260 Poct Coang Coang Coapg Coang Coapg Coang Coapg Coang Coapg Coapg

1305 Poct Cnan Cnan Coan Cman Croan Cman Coan Cman Coan Coax

1350 Poct Cnan Poct Cnan Cnan Cnan Cnan Cnan Cnan Cnan Cnan

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 17 15 17 18 18 17 17 16 18 17
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 56,67 | 50,00 56,67 60,00 | 60,00 56,67 56,67| 5333| 60,00| 56,67
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYCHHUS MLP MLP 30-19- | MLP 30-11- | 30-30- |30-29- |30-16- |30-10- |30-25-
30-28-3 | 30-5-3 |3 30-24-3 | 3 3 3 3 3 3

45| Hentp. | Helitp. | Heittp. | Heiitp. | Heiitp. | Helitp. | Heittp. | Helitp. | Heltp. Pocrt | Henrp.

90| Heiirp. Poct Poct Poct Poct | Helip. Poct Poct | Hetitp. Poct Poct
135 Poct | Heiitp. | Heittp. | Helitp. | Heittp. | Helitp. | Heiitp. | Helitp. | Helitp. | Heittp. | Heltp.
180 | Heiitp. | Heiitp. | Heittp. | Heiirp. | Heiirp. | Helitp. | Heittp. | Heiitp. | Helitp. | Heittp. | Helitp.
225 Poct | Heiitp. | Heittp. | Helitp. | Heiuttp. | Helitp. | Heiitp. | Helitp. | Helitp. | Heittp. | Heltp.
270 Cnan | Heiitp. | Helitp. Poct | Heiitp. | Helitp. | Heltp. Poct | Helip. Poct Poct
315 Poct Poct Poct Poct Poct Poct Poct Poct | Heiitp. Poct Poct
360 Poct Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Poct
405| Heip. Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocr
450 Poct Poct Poct Pocr Poct Poct Poct Pocr Poct Poct Poct
495 | Heip. Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocr
540 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt
585 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt
630 Pocr Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct
675 Cnapg Poct Poct Poct Poct | Heiip. Poct Poct Poct Poct Poct
720 Poct | Heiitp. | Heittp. | Helitp. | Heittp. | Helitp. | Heiitp. | Helitp. | Helitp. | Heittp. | HeliTp.
765 Cnan Poct Poct Poct Poct Poct Poct Poct | Heiitp. Poct Poct
810 Coag Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt
855 | Heiirp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
900 Poct Poct Poct Poct Poct | Heiip. Poct Poct Poct Poct Poct
945 Heiip. Poct Poct Poct Poct Poct Poct Poct Poct Poct Pocr
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990 Cnag Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1035 | Heiirp. Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Pocr
1080 | Heiirp. Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Pocr
1125 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1170 Croap Poct Poct Poct Poct Pocr Poct Poct Poct Poct Poct
1215 | Heiitp. | Heiitp. | HeliTp. Poct Pocr | Hentp. | Henrp. Pocr | Heurp. Pocr Poct
1260 Poct | Heiitp. | Helitp. | Heittp. | Heittp. | Helitp. | Heltp. Poct | Heiitp. Poct | Helitp.
1305 | Heiwtp. | Heitrp. | Helttp. | Hetitp. | Helitp. | Helitp. | Heittp. | Helitp. | Helitp. | Heittp. | Helip.
1350 | Heiip. | HeliTp. | Heitrp. | Helitp. | Helitp. Pocr Poct Poct | Helip. Poct | Hentp.
KonuyecTBO npaBUIiIbHBIX
Kiaccuuranui 10 10 9 9 9 9 9 10 8 9
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 33,33| 33,33| 30,00 30,00 30,00 30,00 30,00 33,33| 26,67| 30,00
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP
3HAYCHHUS MLP MLP 30-11- | MLP 30-20- | MLP 30-22- | 30-21- |30-23- |30-12-
30-18-3 | 30-2-3 |3 30-9-3 |3 30-2-3 |3 3 3 3

45| Heitp. | Heditp. | Heittp. | Heiitp. Pocr | Hentp. | Henrp. Pocr | Heutp. | Henrtp. | Henrp.

90| Heirtp. Poct Poct | Hetitp. Poct Poct | Hetitp. Poct Poct Poct Poct

135 Poct | Hewrtp. | Hewrp. | Heutp. | Heurp. | Henitp. | Hewrp. | Hentp. | Hentp. | Henrp. | Henrp.

180 | Heiitp. | Heilip. | Hetitp. | Heittp. | Helitp. | Heitrp. | Helip. | Helitp. | Heitrp. | HeliTp. | Helitp.

225 Poct | Heiitp. | Heittp. | Helitp. | Heittp. | Helitp. | Heiitp. | Helitp. | Helitp. | Heittp. | Heltp.

270 Cnan | Heiitp. Poct | Heittp. Poct Poct | Heiip. Pocrt | Hetitp. | Heiditp. | Heiitp.

315 Poct Poct Poct | Heiip. Poct Poct Poct Poct Poct Poct Poct

360 Poct Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Poct

405 | He#Tp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

450 Poct Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

495 | Heip. Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Pocr

540 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

585 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

630 Pocr Poct Poct Pocr Poct Pocr Poct Poct Poct Poct Poct

675 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt

720 Poct | Heiitp. | Helitp. | Heittp. | Heittp. | Heiitp. | Helitp. | Heittp. | Heilitp. | HeliTp. | Heiitp.

765 Cnan Poct Poct | Heiitp. Poct Poct Poct Poct Poct Poct | Heiip.

810 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

855 | Heiitp. Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

900 Poct Poct Poct Poct Poct Pocr Poct Pocr Poctr| Cnan Poct

945 | Heiirp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

990 Coag Poct Poct Poct Poct Poct Poct Poct Poct Poct PocTt

1035 | Heiitp. Poct Poct Pocr Poct Pocr Poct Pocr Poct Pocr Poct

1080 | Heiitp. Poct Poct Pocr Poct Pocr Poct Pocr Pocr| Cnan Poct
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1125 Croag Pocr Pocr Pocr Pocr Pocr Pocr Poct Pocr Poct Poct

1170 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1215 | Heintp. | Heitrp. | HeliTp. | Helitp. Poct | Helitp. | Helip. Poct | Heittp. | Helitp. | Helitp.

1260 Poct | Heiitp. Poct | Heilitp. | Helitp. Poct | Heiitp. Poct | Heiitp. | Heiitp. | Helitp.

1305 | Heiitp. | Heiitp. | Helitp. | Helitp. | Heiitp. | Heiitp. | Heiitp. | Heiitp. | Heiitp. | Helitp. | HeliTp.

1350 | Heiitp. | Helitp. Poct | HeliTp. | HeliTp. Poct Poct Poct Poct | HeiliTp. | Heiitp.

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 10 10 10 8 10 10 8 9 9 10
[TpoueHT npaBUIBHBIX
Kkjaccupukauui, % 33,33| 3333| 3333] 26,67 3333| 3333 26,67 30,00| 30,00 33,33
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Howmep PeannpHoOEe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-29- | 30-28- | MLP 30-11- | 30-15- | 30-16- | MLP 30-21- | 30-12-
30-2-2 |2 2 30-10-2 | 2 2 2 30-9-2 |2 25

82 Cnan Cnan Poct Cnan Chan Poct Chan Cnan Chan Cnan Cnan

164 Poct Cnan Poct Poct Cmoan Poct Cmoan Coan Coan Cnan Cnan

246 Cnapg Poct Cnapg Poct Poct Poct Poct Poct Poct Poct Cnapg

328 Poct Poct Poct Coan Poct Poct Poct Pocrt Poct Pocrt Pocrt

410 Cnapg Poct Poct Cnapg Poct Poct Poct Poct Poct Poct Poct

492 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

574 Coan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

738 Poct Poct Poct Coan Poct Poct Poct Poct Poct Poct Poct

820 Cnapg Poct Cnang Poct Poct Poct Poct Poct Poct Poct Cnapg

902 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

984 Croan Cnan Cnan Coanx Cnan Coanx Cnan Cnan Cnan Cnan Cnan

1066 Croan Cnan Cnan Coan Cnan Coan Cnan Cnan Cnan Cnan Cnan

1148 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Cnapg Poct Cnapg Cnapg Poct Cnapg Poct Poct Poct Poct Cnapg

1312 Poct Poct Cnapg Poct Cnapg Poct Poct Cnapg Poct Poct Cnapg

1394 Cnapg Poct Cnang Cnapg Cnapg Poct Poct Cnapg Poct Poct Cnapg

1476 Cnan Poct Cran Coan Cran Coan Poct Coan Cran Coan Coan

1558 Coag Coang Coang Coag Coag Poct Coag Coapg Coag Coapg Coapg

1640 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1722 Poct Cnapg Cnapg Poct Cnang Cnapg Cnang Cnapg Cnapg Cnapg Cnapg
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1804 Poct Cnan Cnan Coan Cman Coan Cman Coan Cman Coan Coan

1886 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1968 Cnapg Cnang Poct Poct Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg

2050 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2132 Poct Coang Poct Coapg Cnan Poct Cnan Coapg Coapg Coapg Coapg

2214 Poct Cnan Cnan Coan Cman Coan Cman Coan Cman Coan Coan

2296 Poct Coang Poct Coapg Cnan Coapg Cnan Coapg Coapg Coapg Coapg

2378 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

2460 Cman Cnan Cnan Cman Cnan Coan Cnan Coan Cnan Coan Coan

KonuuecTBo nmpaBuiabHBIX
KJ1accuuKanui 16 21 19 17 17 16 17 17 17 20
[IpoueHT mpaBUIBHBIX
knaccudukanuii, % 53,33| 70,00| 63,33 56,67 | 56,67| 53,33| 56,67| 56,67 56,67| 66,67
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Howmep PeanrpHoOE HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHE MLP MLP MLP MLP MLP MLP MLP
3HAYEHUS MLP MLP MLP 30-19- | 30-22- |30-13- |30-17- |30-24- | 30-25- | 30-23-
30-26-2 | 30-3-2 | 30-6-2 |23 2 2 2 2 2 2

82 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

164 Poct Cran Cran Coan Cnan Coan Cnan Coan Cnan Coan Coan

246 Cman Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Pocrt

328 Pocrt Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

410 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

492 Poct Poct Poct Pocrt Poct Pocrt Poct Pocrt Poct Pocrt Poct

574 Coan Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

738 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

820 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

902 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Chnapg Cnapg Cnapg Chnapg

984 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1066 Cnapg Cnang Cnang Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1148 Coapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Cmang Pocrt Pocrt Poct Pocrt Poct Pocrt Pocrt Poct Pocrt Poct

1312 Poct Poct Poct Poct Poct Pocrt Poct Pocrt Cman Cman Cman

1394 Cnapg Poct Poct Poct Poct Poct Poct Poct Cnapg Cnapg Cnapg

1476 Cnapg Cnapg Cnapg Cnapg Poct Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1558 Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg Cnapg

1640 Coag Coang Coang Coag Coag Coapg Coag Coapg Coag Coapg Coapg

1722 Poct Cran Cran Coan Cnoan Coan Cnoan Coan Cnan Coan Coan

1804 Poct Coang Coang Coag Coang Coapg Coang Coapg Coag Coapg Coapg

1886 Cman Cnan Cnan Cman Cnan Cman Cnan Coan Cnan Coan Coanx

1968 Crag Cmag Cmag Cmang Cmag Cmag Cmag Cmoan Cmag Cmoan Cmoag
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2050 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

2132 Poct Coang Coang Coag Coang Coapg Coang Coapg Coang Coapg Coapg

2214 Poct Coang Coang Coag Coang Coapg Coang Coapg Coang Coapg Coapg

2296 Poct Coang Coang Coapg Coang Coapg Coang Coapg Coang Coapg Coapg

2378 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

2460 Cnan Cnan Cnan Cnan Chan Cnan Chan Cnan Chan Cnan Cnan

KosmnuecTBo nmpaBuibHbIX
KJIacCU(UKAITUH 17 17 17 16 17 17 17 17 17 17
[TpoleHT MpaBHIbHBIX
kinaccudukanuii, % 56,67 | 56,67| 56,67 53,33| 56,67| 56,67| 56,67| 56,67| 56,67 56,67
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Howmep PeannHoe HaumenoBanue mojienei
IpeACKa3aHHOTO | 3HAUCHHUE MLP MLP MLP MLP MLP MLP MLP
3HAYCHUSA MLP 30-29- | 30-28- | MLP 30-18- | 30-11- | 30-30- |30-24- | 30-23- | MLP
30-3-3 |3 3 30-21-3 |3 3 3 3 3 30-6-3

82 Cnan Cnan Poct Poct Poct Poct| Chan Poct Poct Poct Poct

164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

246 Poct Poct| Cmang Poct Cman | Cnan Poct Poct| Cman Poct Poct

328 Cnang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

410 Poct Pocrt Pocrt Poct Pocrt Poct Poct Pocrt Poct Pocrt Poct

492 Poct Poct| Cman Poct Cman Poct Poct Poct Poct Poct Poct

574 Heiirp. Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

656 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

738 Heiip. Poct| Cmoan Poct Poct Cnapg Poct Poct Poct Poct Poct

820 Cnang Poct| Cmoan Poct Poct| Choan Poct Poct| Choan Poct Poct

902 Heiitp. Pocr Pocr Poct Poct Poct Poct Poct Poct Poct Poct

984 Cnan Poct Poct Poct Pocrt Poct Poct Pocrt Poct Pocrt Pocr

1066 Cnan Poct Poct Poct Pocrt Poct Poct Pocrt Poct Pocrt Pocr

1148 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct

1230 Heiip. Poct| Cmoan Poct Cnapg Cnapg Poct Poct Cnapg Poct Poct

1312 Heiip. Poct| Cmoan Poct Poct Cnapg Poct Poct Cnapg Poct Poct

1394 Heiitp. Pocr| Cnan Poct Pocr| Cnan Poct Poct| Cnan Poct Poct

1476 Croan Poct Coan Poct Coan Cran Cran Poct Cran Poct Poct

1558 Heiitp. Pocr Pocr Pocr Poct Pocr Pocr Poctr| Cmoan Poct Poct

1640 Coang Coag Coag Coang Coapg Coang| Coag Poct| Cmoan Coapg Coapg

1722 Heiip. Cnapg Poct| Choan Poct Poct| Coan Cnapg Poct| Cmoan Cnapg
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1804 Poct Cnan Poct Poct Poct Poct| Cnan Poct Poct Poct Poct

1886 Heiitp. Coapg Coag Coang Coapg Coang Coang Poct Coang Poct| Cman

1968 Heiitp. Coapg Coag Poct Coapg Coang Coang Poct Coang Poct Poct

2050 Heiitp. Poct| Cman Poct Poct Coang Coang Poct Coang Poct Poct

2132 Poct Cman Poct Poct Pocrt Poct Poct Poct Poct Poct Poct

2214 Poct Cman Pocr| Cman Cman Poct| Cman| Cnan Poct| Cman| Cnan

2296 Heditp.| Cnan| Pocr| Pocr Heiip. Poct| Cman| Cnag Poct| Cnan| Cnag

2378 Cnapg Cnapg Poct Poct Poct Poct| Cmoag Cnapg Poct| Cmoan Cnapg

2460 Cnang Cnapg Poct Poct Cnapg Poct| Coag Poct| Choan Poct Poct

KonuuecTBo nmpaBuibHBIX
Kiaccuuranui 9 9 8 9 10 11 8 11 9 9
[IpoueHT mpaBUIIBHBIX
knaccudukanuii, % 30,00| 30,00 26,67 30,00 33,33| 36,67| 26,67 36,67| 30,00 30,00
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Howmep PeannpHoOE HaumenoBanue mojienei
npeacka3zaHHoro | 3HadeHue | MLP MLP MLP MLP MLP MLP MLP
3HAYCHUSA 30-12- | 30-25- | 30-15- | MLP 30- | MLP | 30-19- | MLP |30-27- | 30-10- | 30-20-
3 3 3 5-3 30-6-3 |3 30-2-3 | 3 3 3
82 Cnan Poct Poct| Chan Poct Poct Poct| Pocrt Poct Poct Poct
164 Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
246 Poct Pocrt Poct Poct Pocrt Poct Poct Poct Poct Poct Poct
328 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
410 Poct Pocrt Poct Poct Pocrt Poct Poct Pocrt Pocrt Pocrt Poct
492 Poct Pocrt Poct Poct Pocrt Poct Poct Pocrt Pocrt Pocrt Poct
574 Hevirp. Pocr| Pocr| Pocr Poct| Pocr| Pocr| Pocr| Pocr| Pocr| Pocr
656 Poct Poct Poct Poct Poct Poct Poct| Pocr| Pocr| Pocr| Poct
738 Heiirp. Poctr| Pocr| Pocr Poct| Poctr| Poctr| Poct| Poct| Pocr| Pocr
820 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
902 Heiirp. Pocr| Pocr| Pocr Poct| Pocr| Pocr| Poct| Poct| Pocr| Pocr
984 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1066 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1148 Coang Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1230 Heiip. Poct| Poctr| Poct Poct| Pocr| Poct| Pocr| Poctr| Pocr| Pocr
1312 Heiip. Poct| Pocr| Poct Poct| Pocr| Poct| Pocr| Pocr| Pocr| Pocr
1394 Heiirp. Poctr| Pocr| Pocr Poct| Pocr| Poctr| Pocr| Poct| Pocr| Pocr
1476 Cnapg Poct Poct Poct Poct Poct Poct Poct Poct Poct Poct
1558 Heiirp. Pocr| Pocr| Pocr Poct| Pocr| Poctr| Poct| Poct| Pocr| Pocr
1640 Coag Conan| Cnan| Choan Coan| Coag Poct Poct Poct| Coan| Coaxg
1722 Heitp. Conan| Chnan| Coan Conan| Cnan| Cnapg| Coan| Cnoan| Cnang| Croan
1804 Poct| Cmnaxn| Cmoan| Coagn Poct Poct Poct| Cman Poct Poct| Cman
1886 Heiip. Cnan| Cnan| Choan Cnapg Poct Poct Poct Poct Poct| Cnag
1968 Heiirp. Pocr| Pocr| Cnan Poct| Pocr| Pocr| Poct| Poct| Pocr| Pocr
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2050 Heiitp. Poct| Pocr| Poct Poct| Pocr| Pocr| Pocr| Pocr| Pocr| Pocr

2132 Poct Conan| Cnan| Choan Poct Poct Poct Poct Poct Poct| Cman

2214 Poct Conan| Cnan| Choan Conan| Cnmag| Cmam| Cman| Cman| Coan| Coag

2296 Heiirp. Conan| Cnan| Choan Conan| Cnmag| Cmam| Cman| Cman| Coan| Coag

2378 Cnan| Cnan| Cman| Coan Cnan| Cnan| Cman| Cnan| Cman| Coan| Choan

2460 Cnan Poct Poct| Chan Poct Poct Poct| Pocrt Poct Poct Poct

KosmuecTBO npaBuibHbIX
KJIacCU(UKAITUH 7 7 9 9 9 8 7 8 9 7
[IporieHT MpaBHIIBHBIX
Kiaccuduxanuii, %o 23,33 | 23,33 | 30,00 30,00 30,00 26,67| 2333| 26,67 30,00 23,33
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[Ipunoxenue 17.

Paznen BKP, BbINOJHEHHBIN HA THOCTPAHHOM SI3BIKE

Practical part

CryneHnr:
I'pynna 1017 (0 Hoanuce Hara
0BMOI1 Kyphuukosa A.O.

PykoBonurens BKP:

Jo1KHOCTD DOUO Yuenas HHognuceh Jara
CTeIeHb,
3BaHHUE
Houent O2® | Illunakees M.JI. | k. ¢.-Mm. H.,
JIOLEHT

KOHCYNnbTaHT-TMHTBUCT OTIEIEHNUS MHOCTPAaHHBIX sA3bIKOB [IIBUII:

J0KHOCTD DOUO Yuenas MMoamuch Hdara
CTeNEeHb,
3BaHHe
Houent OUA | Cunopenko T.B. K. 1. H.,
JIOLEHT
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Practical part
Let's conduct a study on some value x(t), which changes over time. The

quantity x(t) measures this quantity at times {t,, t,,...,t,} (it is usually assumed
that the times go through equal periods) and obtains a sequence of values of the
quantity X = {x,x,,...,x,}. Itis this sequence of measurements that is called the
time series. The task of classifying time series is to find the most accurate mapping
f:X - {1,2,...,N}, which takes a time series as input and assigns one of N
classes to it. The process of finding this mapping is called learning. Training is
carried out using a training sample - the set [(X1, ¥1), (X2, ¥2), -+, (X Yim) ], fOr the
objects of which the answer of the required function is known.

The result of training is a function that maximizes the quality of classification
on a deferred sample. As a measure of quality, accuracy is usually considered - the
percentage of correctly classified objects.

In the STATISTICA Neural Networks package, work with the so-called
nominal variables, i.e. with variables that can take a finite number of values,
represented as strings of text. In our case, such variables took the values "Growth™,
"Decline" and "Neutral".

1. Classification for IRGZ stock

A time series chart for the IRGZ stock is built (shown in Figure 1).

11,7 IRGZ

11,35
11,3

11,25
0 50 100 150 200 250

Figure 1. IRGZ time series.
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The two-factor classification for IRGZ shares is considered in more detail. To
train the network, two variables were used — continuous and categorical. The closing
price of the IRGZ stock was used as a continuous variable. As a categorical variable
— the "Growth" value, if the price has grown in comparison with the previous value,

in the opposite case — the "Decline™ variable. An example of the input data after

preparation is presented in table 1:

Table 1. Fragment of the input data table for two-factor classification of IRGZ

stock
IRGZ | Growth/ Decline
11,74 Decline
11,7 Growth
11,76 Growth
11,78 Decline
11,7 Growth
11,74 Decline
11,74 Growth
11,78 Decline
11,78 Decline
11,74 Decline

The goal of the work is to get 20 trained neural network models that will

predict the direction of price fluctuations at a sufficient level. Out of the available

1300 pairs of input parameters, 500 neural network models were built and the best

20 were selected. The results of neural network models are shown in Table 2.

Table 2. Results of neural network models

Ne | Architectu | Producti Control Tested Learnin | Error | Hidde Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset | function
functio
n
1 MLP -
30-19-2 64,18440 | 61,45251 | 62,92135 | BFGS1 | SOS | Tanh | Logistic
2 MLP
30-4-2 | 64,18440 | 61,45251 | 62,92135 | BFGS0 | SOS | Tanh Tanh
S| 5, | 6418440 | 6145251 | 62,92135 | BFGS O E”;mp Tanh | Softmax
41 MLP | 6453001 | 5921788 | 62,92135 | BFGS0 | EMWOP | LOGIS | gopay
30-11-2 y c
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| et | 6418440 | 6145251 | 62,92135 | BFGSO E”;mp HOgt | softmax
0 3(')\{';7?2 64,30260 | 6145251 | 62,92135 | BFGS 0 E”;mp LO%iS“ Softmax
Tl | 6418440 | 6145251 | 62,92135 | BFGS1 E”;mp HOgSt | Softmax
8 MI1_2P_:230- 64,18440 | 61,45251 | 62,92135 | BFGSO | SOS LO%iS“ Tanh

) 38{'1‘432 64,18440 | 6145251 | 62,92135 | BFGS0 E”;mp Tanh | Softmax
é 33{' 4o | 6394799 | 5810056 | 62,92135 | BFGS 0 E”;mp LO%iS“ Softmax
i 3(')\? ;2'3_2 64,18440 | 6145251 | 62,92135 | BFGS 1 E”;mp '-O%iS“ Softmax
; 3'\5'_'5?2 64,18440 | 61,45251 | 62,92135 | BFGS1 | SOS | Tanh EXp‘;:‘e”“
é 3'\5'_'5?2 64,53901 | 60,33520 | 6348315 | BFGSO | SOS "O%iSti Logistic
Lll 38{' ;ﬁz 64,18440 | 61,45251 | 62,92135 | BFGS 0 E”;mp Tanh | Softmax
c | a05o |6418440 | 6145251 | 62,0135 | BFGSO E”;mp HO9t | softmax
é 3'\(;'_'5?2 64,18440 | 61,45251 | 62,92135 | BFGS 0 E”;“’p Tanh | Softmax
% o | 64,1840 | 6145251 | 62,92135 | BFGS 1| SOS Logisti | Exponenti
; o, | 6418440 | 6145251 | 62,02135 | BFGS 1 E”;mp L9t | Softmax
é 38fl 1‘52 64,18440 | 6145251 | 62,92135 | BFGSO | SOS "O%iS“ Identity
é 38f' i_gFiz 64,18440 | 6145251 | 62,92135 | BFGS1| SOS "O%iS” Tanh

The models described in Table 2 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the
direction of the stock price change is predicted. Let's carry out the classification in
the mathematical package STATISTICA on the training set (the results of the best

models are presented in Table 3).
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Table 3. Results of two-factor classification (fragment)

Neural Growth / Growth / Growth \

network Decline -0 Decline - 1 Decline -
model All

MLP Total 303,0000 543,0000 846,0000

30-11-2 Correct 14,0000 532,0000 546,0000

Incorrect 289,0000 11,0000 300,0000

Correct (%) 4,6205 97,9742 64,5390

Incorrect (%) 95,3795 2,0258 35,4610

MLP Total 303,0000 543,0000 846,0000

30-6-2 Correct 0,0000 543,0000 543,0000

Incorrect 303,0000 0,0000 303,0000

Correct (%) 0,0000 100,0000 64,1844

Incorrect (%) 100,0000 0,0000 35,8156

MLP Total 303,0000 543,0000 846,0000

30-25-2 Correct 0,0000 543,0000 543,0000

Incorrect 303,0000 0,0000 303,0000

Correct (%) 0,0000 100,0000 64,1844

Incorrect (%) 100,0000 0,0000 35,8156

MLP Total 303,0000 543,0000 846,0000

30-12-2 Correct 0,0000 543,0000 543,0000

Incorrect 303,0000 0,0000 303,0000

Correct (%) 0,0000 100,0000 64,1844

Incorrect (%) 100,0000 0,0000 35,8156

MLP Total 303,0000 543,0000 846,0000

30-3-2 Correct 0,0000 543,0000 543,0000

Incorrect 303,0000 0,0000 303,0000

Correct (%) 0,0000 100,0000 64,1844

Incorrect (%) 100,0000 0,0000 35,8156

MLP Total 303,0000 543,0000 846,0000

30-19-2 Correct 0,0000 543,0000 543,0000

Incorrect 303,0000 0,0000 303,0000

Correct (%) 0,0000 100,0000 64,1844

Incorrect (%) 100,0000 0,0000 35,8156

After examining the obtained data, let's say that the best model is MLP 30-11-
2, the percentage of correct classifications is 64.54%.

The result of the two-factor classification "Growth / Decline” for the test
sample for IRGZ shares is presented in Supplementl (for convenience, the incorrect

191

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

classification values were highlighted in red). After examining the results obtained,

we select one model MLP 30-19-2, which shows the highest percentage of correct

classifications equal to 80.00%. The worst result is 43.33% of correct classifications

for the MLP 30-12-2 model. You can also notice the repeated value of the correct
classifications: 76.67% (MLP 30-4-2, MLP 30-21-2), 73.33% (MLP 30-11-2, MLP
30-23-2, MLP 30- 3-2, MLP 30-30-2) and 70.00% (MLP 30-24-2, MLP 30-21-2,
MLP 30-5-2, MLP 30-9-2, MLP 30-13- 2).

Using the constructed networks for the "Growth / Decline" classification of

the stock price on the training and test samples, the data presented in Table 4 were

obtained.

Table 4. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample (Table 3) | sample (Supplement 1)
MLP 30-19-2 64,18 80,00
MLP 30-4-2 64,18 76,67
MLP 30-21-2 64,18 76,67
MLP 30-11-2 64,54 73,33
MLP 30-10-2 64,18 63,33
MLP 30-27-2 64,30 63,33
MLP 30-25-2 64,18 66,67
MLP 30-12-2 64,18 43,33
MLP 30-14-2 64,18 63,33
MLP 30-24-2 63,95 70,00
MLP 30-22-2 64,18 63,33
MLP 30-8-2 64,18 56,67
MLP 30-6-2 64,54 66,67
MLP 30-21-2 64,18 70,00
MLP 30-5-2 64,18 70,00
MLP 30-9-2 64,18 70,00
MLP 30-23-2 64,18 73,33
MLP 30-3-2 64,18 73,33
MLP 30-13-2 64,18 70,00

After conducting a study of the constructed two-factor classifications, the
conclusion was that the best model — MLP 30-19-2 showed 64.18% of correct
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classifications on the training sample, on the test sample — 80.00%. In this case, the
described method is different from tossing a coin.

Consider a three-factor classification for the IRGZ stock. For training,
networks are used by two variables — continuous and categorical. The closing price
of the IRGZ stock is used as a continuous variable. As a categorical variable — the
value "Neutral™ if the share price falls within the interval (-0.15%; 0.15%) of price
fluctuations, the value "Growth" if the price has increased by more than 0.15
compared to the previous value %, the variable "Decline”, when the price has
decreased by more than 0.15% in comparison with the previous value. An example
of input data after preparation is presented in table 5:

Table 5. Fragment of the input data table for the three-factor classification of the

IRGZ stock

IRGZ Growth / Decline / Neutral
11,74 Decline

11,7 Growth

11,76 Growth

11,78 Decline

11,7 Growth

11,74 Neutral

11,74 Growth

11,78 Neutral

11,78 Decline

11,74 Decline

Constructed 20 neural network models, which at a sufficient level will predict
the direction of price fluctuations. The results of neural network models are shown
in Table 6.

Table 6. Results of neural network models
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Ne | Architectu | Producti Control Tested Learnin | Error | Hidde Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset

m asset | function

functio
n

MLP 1 3523400 | 40,30612 | 3641618 | BFGS1 | SOS | Tanh | EXPOnent

1| 30-19-3 al
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MLP BFGS | Entrop
2| shas |37.02461 3520408 | 3872832 | "o y 7| Tanh | Softmax
2| aogla | 3791946 | 3418367 | 39,88439 | BFGS7 | SOS | Tanh | Tanh
MLP | 3691275 | 3571429 | 3930636 | BFGS6 | E™OP | Tanh | Softmax
4| 30-1-3 y
MLP 1 3791046 | 3469388 | 39.88439 | BFGS5 | E"™OP | Tanh | Softmax
5| 30-10-3 y
MLP | 38 35689 | 3214286 | 39.88439 | BFGSO | E™OP | Tanh | Softmax
6 | 30-27-3 y
MLP
7| ange. | 3769575 | 32,65306 | 39,30636 | BFGS8 | SOS | Tanh | Tanh
MLP | 3780761 | 3316327 | 39.88439 | BFGS g | ENtrop | Logisth | e ox
8 | 30-12-3 y c
MLP | 3780761 | 3418367 | 39,30636 | BFGS7 | E™MP | Tanh | Softmax
9 | 30-14-3 y
L1 MLP 12750389 | 3163265 | 3088439 | BFGS 0 | ENtrop | Logisti | g e
0| 30-24-3 y c
LI MLP 1 ag 36680 | 3214286 | 3930636 | BFGS 7 | EMP | Tanh | Softmax
1| 30223 y
L1 MLP | 3890617 | 3316327 | 3930636 | BFGS8 | E"™P | Tanh | Softmax
2 | 30-8-3 y
L1 MLP 15750359 | 3214286 | 3930636 | BFGS 7 | EOP | Tanh | Softmax
3| 306-3 y
L1 MLP o7 36018 | 3571429 | 3930636 | BFGS 7 | EOP | Tanh | Softmax
4| 30-21-3 y
L1 MLP 10756018 | 3469388 | 3088439 | BFGS 7 | EMOP | Tanh | Softmax
5| 30-5-3 y
1 MLP BFGS
5| anes | 3758389 | 3469388 | 39,30636 | o SOS | Tanh | Tanh
L1 MLP 1054830 | 3418367 | 3930636 | BFGS 6 | EMOP | Tanh | Softmax
7 | 30-23-3 y
1 MLP BFGS | Entrop | Logisti
5| ano, | 3814318 | 3520408 | 39,30636 | o y I | softmax
L1 MLP 1 ag50503 | 3469388 | 39.88439 | BFGS6 | EOP | Tanh | Softmax
9 | 30-13-3 y
2| MLP | 3750389 | 3265306 | 4046243 | BFGS g | ENtroP | Logisti | goq
0| 30-29-3 y c

The models described in Table 6 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in

the mathematical package STATISTICA on the training set (the results of the best

models are presented in table 7).
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Table 7. Results of two-factor classification (fragment)

Neural Growth \ Growth \ Growth \ Growth \
network Decline \ Decline \ Decline \ Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 2380000 | 3150000 | 341,0000 | 894.0000
30-19-3 | Correct 0.0000 315,0000 0.0000 315,0000
Incorrect | 238.,0000 0,0000 341,0000 | 579,0000
Correct (%) | 0,0000 100,0000 0.0000 352349
'”Cg/[j)ect 100,0000 0,0000 1000000 | 64,7651
MLP Total 238.0000 | 3150000 | 341,0000 | 894.0000
30-22-3 | Correct 0,0000 730000 | 2700000 | 343,0000
Incorrect | 2380000 | 242,0000 | 71,0000 | 551,0000
Correct (%) | 0,0000 231746 791789 38,3669
'”C(‘Z/Zr)e"t 1000000 | 76,8254 20,8211 616331
MLP Total 238.0000 | 3150000 | 341,0000 | 894.0000
30-23-3 | Correct 0.0000 820000 | 2510000 | 333,0000
Incorrect | 2380000 | 2330000 | 90,0000 | 561,0000
Correct (%) | 0,0000 26,0317 73.6070 37.2483
'”C(fg/;;ect 1000000 | 73,9683 26,3930 62.7517

After examining the obtained data, let's say that the best model is MLP 30-22-
3, because this model has a maximum percentage of correct classifications — 38.37%.
The result of the three-factor classification "Growth / Decline / Neutral" for IRGZ
shares is presented in Supplement 2 (for convenience, incorrect classification values
were highlighted in red). Of the available 1300 pairs of input parameters, 500 neural
network models were built. The best model takes the maximum number of correct
classifications. In our case, this model was MLP 30-19-3, which has 50.00% correct
classifications. The minimum result that the model shows is 8 correct classifications,
which corresponds to 26.67%, this value has the MLP 30-25-3 model.

Using the constructed networks for the classification "Growth / Decline /
Neutral" of the share price on the training and test samples, the data obtained are
presented in Table 8.
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Table 8. Percentage of correct three-factor classification of neural networks

Neural network model

The percentage of correct
classification on the
training sample (Table 7)

The percentage of correct
classification on the test
sample (Supplement 2)

MLP 30-19-3 35,23 50,00
MLP 30-4-3 37,02 40,00
MLP 30-21-3 37,92 40,00
MLP 30-1-3 36,91 36,67
MLP 30-10-3 37,92 40,00
MLP 30-27-3 38,37 36,67
MLP 30-25-3 37,70 26,67
MLP 30-12-3 37,81 43,33
MLP 30-14-3 37,81 26,67
MLP 30-24-3 37,58 40,00
MLP 30-22-3 38,37 43,33
MLP 30-8-3 38,93 40,00
MLP 30-6-3 37,58 40,00
MLP 30-21-3 37,36 36,67
MLP 30-5-3 37,36 40,00
MLP 30-9-3 37,58 40,00
MLP 30-23-3 37,25 46,67
MLP 30-3-3 38,14 40,00
MLP 30-13-3 38,26 40,00
MLP 30-29-3 37,58 43,33

Conclusion on the study of the constructed three-factor classifications. MLP

30-19-3 model, in which the maximum result on the test set (50.00%) has the lowest

percentage of correct classifications on the training set — 35.23%. The optimal model
Is— MLP 30-22-3 on the test and training sample has values of 43.33% and 38.37%,

respectively. But this result cannot be considered positive, since it is no different

from tossing a coin.
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2. Classification for GAZP stock

A time series chart for the GAZP stock is built (shown in Figure 2).

50

100

Figure 2. Time series of GAZP

GAZP

150

200

250

The two-factor classification for the GAZP share is considered in more detail.

For training, the network uses two variables — continuous and categorical. We used

the closing prices of the GAZP stock as a continuous variable. As a categorical

variable — the "Growth" value, if the price has grown in comparison with the

previous value, in the opposite case — the "Decline" variable. Of the available 2500

pairs of input parameters, 500 neural network models were built and the 20 best ones

were selected. The results of neural network models are shown in Table 9.

Table 9. Results of neural network models
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset | function
functio
n
LI MLP 5y 5543 | 542466 | 54,3056 | BFGS 4 | EMWOP | LOOISH | gopmay
30-11-2 y C
2 MLP
30-7-2 52,4927 | 53,4247 53,2967 | BFGS6 | SOS | Tanh Tanh
3| MLP 1 oy 0821 | 531507 | 532967 | BFGS4 | E™OP | Tanh | Softmax
30-17-2 y
41 MLP ) 550035 | 54,2466 | 535714 | BFGS3 | "OP | Tanh | Softmax
30-6-2 y
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> | MLP 157300 | 54,2466 | 535714 | BEGS4 | E™OP | Tanh | Softmax
30-13-2 y

61 MLP | 01408 | 506849 | 532067 | BEGS7| sos | L-odisti| Exponent
30-19-2 C al

Tl MLP oo 3754 | 528767 | 532067 | BFGS 6 | EMWOP | LOgistl g e ax
30-16-2 y c

81 MLp 5261 | 528767 | 543956 | BFGSS5 | “"OP | Tanh | Softmax
30-12-2 y

9 MLP BFGS | Entrop | Logisti
s0iap | 520235 | 534247 | 546703 N y 2 | softmax

LI MLP o) 6716 | 534247 | 532067 |BFGSO| sos |09 | 1amn

0| 30-2-2 c

1] MLP

L | 3.4 | 520235 | 539726 | 532967 |BFGS5| SOS | Tanh | Tanh

1 MLP BFGS Logisti | Exponenti

> | a00., | 517889 | 542466 | 53,8462 i SOS ’ "

11 MLP 51437 | 534247 | 541209 | BFGS4 | E"OP | Tanh | softmax

3| 30-13-2 y

1 MLP BFGS | Entrop | Logisti

| s0gp | 5LA3T | 547945 | 54,1209 > y 2 | softmax

L) MLP 1 51 7302 | 539726 | 532067 | BRGS5 | EMWOP | LOOISt | qopimax

5| 30-12-2 y c

1 MLP BFGS | Entrop | Logisti

o | a0.10., | 517889 | 536986 | 54,6703 . y 2 | softmax

1 MLP Logisti .

| a05, | 519648 | 536986 | 54,1200 | BFGS6| SOS : Identity

LI MLP o) ga75 | 539726 | 541209 | BEGS7| SOS | Tanh | Identit

8 | 30-19-2 ’ ’ ’ y

LI MLP 1 5o a75a | 52,6027 | 541200 | BEGS4 | EMWOP | LOOISH | ooy

9| 30-10-2 y c

2| MLP 1 59681 | 52,3288 | 535714 | BEGS5 | TMWOP | LOOISH | ooy

0| 30-26-2 y c

The models described in Table 9 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. Classification was carried out in the

mathematical package STATISTICA on atraining set (the results of the best models

are presented in Table 10).

Table 10. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth \
model Decline -0 Decline-1 | Decline - All
MLP 30-7-2 Total 830,0000 875,0000 1705,000
Correct 405,0000 490,0000 895,000
Incorrect 425,0000 385,0000 810,000
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Correct (%) 48,7952 56,0000 52,493
Incorrect (%) 51,2048 44,0000 47,507
MLP 30-12-2 | Total 830,0000 875,0000 1705,000
Correct 359,0000 538,0000 897,000
Incorrect 471,0000 337,0000 808,000
Correct (%) 43,2530 61,4857 52,610
0
Incorrect (%) | 56 7470 385143 | 47,390
MLP 30-10-2 | Total 830,0000 875,0000 1705,000
Correct 244,0000 649,0000 893,000
Incorrect 586,0000 226,0000 812,000
Correct (%) 29,3976 74,1714 52,375
Incorrect (%) 70,6024 25,8286 47,625
MLP 30-11-2 | Total 830,0000 875,0000 1705,000
Correct 286,0000 593,0000 879,000
Incorrect 544,0000 282,0000 826,000
Correct (%) 34,4578 67,7714 51,554
Incorrect (%) 65,5422 32,2286 48,446

The data obtained showed that the best model is MLP 30-4-2 with the
percentage of correct classifications — 52.61%.

The result of the two-factor classification "Growth / Decline™ for the test
sample for GAZP shares is presented in Appendix 3 (for convenience, the incorrect
classification values were highlighted in red). The MLP 30-11-2 model with the
percentage of correct classification on the test sample equal to 63.33% turned out to
be acceptable for our study. Models MLP 30-13-2, MLP 30-19-2 have a percentage
of correct classifications of 60.00%, 56.67% are observed in models MLP 30-6-2,
MLP 30-12-2, MLP 30-5-2. The minimum result is achieved only by the MLP 30-
4-2 model, which has only 12 correct classifications (40.00%).

Using the constructed networks for the "Growth / Decline" classification of
the share price on the training and test samples, the data obtained are presented in
Table 11.
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Table 11. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 3)
(Table 10)
MLP 30-11-2 51,55 63,33
MLP 30-7-2 52,49 50,00
MLP 30-17-2 52,08 50,00
MLP 30-6-2 52,02 56,67
MLP 30-13-2 51,73 60,00
MLP 30-19-2 52,14 60,00
MLP 30-16-2 52,38 50,00
MLP 30-12-2 52,61 56,67
MLP 30-14-2 52,02 46,67
MLP 30-2-2 51,67 46,67
MLP 30-4-2 52,02 40,00
MLP 30-20-2 51,79 50,00
MLP 30-13-2 51,44 50,00
MLP 30-8-2 51,44 53,33
MLP 30-12-2 51,73 50,00
MLP 30-10-2 51,79 53,33
MLP 30-5-2 51,96 56,67
MLP 30-19-2 51,85 53,33
MLP 30-10-2 52,38 50,00
MLP 30-16-2 52,26 53,33

The study of the constructed two-factor classifications showed that the best
two-factor classification models are MLP 30-11-2 and MLP 30-12-2, since they
have good enough results for the percentage of correct classifications for the training
and test set. The result obtained can hardly be considered satisfactory.

Considered a three-factor classification for the GAZP share. Two variables
are used to train the network — continuous and categorical. The closing price of the
GAZP share is used as a continuous variable. As a categorical variable — the value
"Neutral”, if the share price falls within the interval (-0.03%; 0.03%) of price
fluctuations, the value "Growth" if the price has increased by more than 0.03 in
comparison with the previous value %, the variable "Decline", when the price has

decreased by more than 0.03% in comparison with the previous value.
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20 neural network models have been built, which at a sufficient level will predict the

direction of price fluctuations. The results of neural network models are shown in

Table 12.
Table 12. Results of neural network models
Ne | Architectu | Producti | Control Tested Learnin | Error | Hidden | Output
re on performan | performan g functio | neuron | neuron
training ce ce algorith n asset asset
m functio | function
n
MLP | 40.35191 | 42,46575 | 37,63736 | BFGS 3 | ENtroP | Tanh | Softmax
1| 30-11-3 y
MLP | 4087977 | 4273973 | 41,20879 | BFGs7 | SOS | Lodisti | Logistic
2| 3073 c
MLP 1 4170088 | 42,73973 | 41,75824 | BFGs 7 | ENtrop | Tanh | Softmax
3| 30-17-3 y
MLP BFGS SOS | Logisti | Exponen
o | sty | 4093842 | 4273073 | 4n7s824 | BOC J b
MLP 1 4009707 | 42,46575 | 41,20879 | BFGs 7 | ENtrop | Logisti | Softmax
5| 30-13-3 y c
MLP BFGS | Entrop | Tanh | Softmax
o | aoras | 4140762 | 4273973 | 4175824 | B7 y
MLP 1 4070381 | 43,01370 | 4148352 | BFGs 7 | ENtrop | Logisti | Softmax
7 | 30-16-3 y c
MLP 1 4029326 | 4328767 | 4148352 | BFGs5 | ENtrop | Tanh | Softmax
8 | 30-12-3 y
MLP BFGS SOS | Logisti | Identity
o | aoiag | 4082111 4273973 | 4203207 | O J
LI MLP 064516 | 4328767 | 4120879 | BEGS 2 | EMWOP | Tanh | Softmax
0| 3023 y
LI MLP 1 4093460 | 4356164 | 4120879 | BEGS 6 | EMTOP | Logisti | Softmax
1 30-4-3 y c
LI MLP 41 52403 | 43,01370 | 4120879 | BEGS 9 | EMWOP | Logisti | Softmax
2 | 30-20-3 y c
L) MLP 4134897 | 42,73973 | 41,20879 | BFGS 6 | EMOP | Tanh | Softmax
3| 30-13-3 y
L) MLP | 40,70381 | 42,73973 | 41,48352 | BEGS 7 | ENMroP | Logisti | Softmax
4 30-8-3 y c
L) MLP 1 40,23460 | 41,00589 | 42,85714 | BEGS 0 | ENMrOP | Logisti | Softmax
5| 30-12-3 y c
1 MLP BFGS SOS | Logisti | Exponen
e | oo | 4070381 4356164 | 4148352 | o J b
1 MLP BFGS | Entrop | Logisti | Softmax
| b | 404106 | 4164384 | 44352 | BT y J
1 MLP BFGS SOS | Logisti | Logistic
o | aoes | 4070381 4328767 | 4120879 | °7° J
LI MLP 1680111 | 42,73073 | 42,30769 | BFGSg | SOS | Logisti | Tanh
9 | 30-10-3 c
2 MLP BFGS | Entrop | Logisti | Softmax
‘| ahieg | 4070381 4273073 | 4175824 | O y ;
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The models described in Table 12 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification carried out in the

mathematical package STATISTICA on the training set (the results of the best

models are presented in Table 13).

Table 13. Results of the three-factor classification (fragment)

Neural Growth \ Growth \ Growth \ Growth \
network Decline \ Decline \ Decline \ Decline \
model Neutral- Neutral- Neutral- | Neutral-All
Neutral Growth Decline

MLP Total 370,0000 661,0000 674,0000 1705,000
30-17-3 Correct 0,0000 345,0000 366,0000 711,000
Incorrect 370,0000 316,0000 308,0000 994,000

Correct (%) 0,0000 52,1936 54,3027 41,701

Incorrect (%) | 100,0000 47,8064 45,6973 58,299
MLP Total 370,0000 661,0000 674,0000 1705,000
30-19-3 Correct 0,0000 359,0000 347,0000 706,000
Incorrect 370,0000 302,0000 327,0000 999,000

Correct (%) 0,0000 54,3116 51,4837 41,408

Incorrect (%) | 100,0000 45,6884 48,5163 58,592
MLP Total 370,0000 661,0000 674,0000 1705,000
30-20-3 Correct 0,0000 319,0000 389,0000 708,000
Incorrect 370,0000 342,0000 285,0000 997,000

Correct (%) 0,0000 48,2602 57,7151 41,525

Incorrect (%) | 100,0000 51,7398 42,2849 58,475
MLP Total 370,0000 661,0000 674,0000 1705,000
30-13-3 Correct 0,0000 313,0000 392,0000 705,000
Incorrect 370,0000 348,0000 282,0000 1000,000

Correct (%) 0,0000 47,3525 58,1602 41,349

Incorrect (%) | 100,0000 52,6475 41,8398 58,651
MLP Total 370,0000 661,0000 674,0000 1705,000
30-6-3 Correct 0,0000 324,0000 374,0000 698,000
Incorrect 370,0000 337,0000 300,0000 1007,000

Correct (%) 0,0000 49,0166 55,4896 40,938

Incorrect (%) | 100,0000 50,9834 44,5104 59,062

The conducted research has shown that the best model is MLP 30-17-3 with

the percentage of correct classifications of 41.70%.
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The result of the three-factor classification "Growth / Decline / Neutral™ for GAZP

shares is presented in Supplement 4 (for convenience, the incorrect classification

values were highlighted in red). The minimum value of the percentage of correct
classification is 26.67% for the MLP 30-2-3 model, the maximum is 56.67% for the
MLP 30-6-3 model. There are also MLP 30-17-3, MLP 30-14-3 and MLP 30-12-3

networks with the same maximum percentage of correct classifications of 46.67%.

Using the constructed networks for the classification "Growth / Decline /

Neutral" of the share price on the training and test samples, the data obtained are

presented in Table 14.

Table 14. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 4)
(Table 13)
MLP 30-11-3 40,35 36,67
MLP 30-7-3 40,88 40,00
MLP 30-17-3 41,70 46,67
MLP 30-6-3 40,94 56,67
MLP 30-13-3 41,00 36,67
MLP 30-19-3 41,41 43,33
MLP 30-16-3 40,70 43,33
MLP 30-12-3 40,29 33,33
MLP 30-14-3 40,82 46,67
MLP 30-2-3 40,65 26,67
MLP 30-4-3 40,23 36,67
MLP 30-20-3 41,52 33,33
MLP 30-13-3 41,35 30,00
MLP 30-8-3 40,70 33,33
MLP 30-12-3 40,23 46,67
MLP 30-10-3 40,70 43,33
MLP 30-5-3 40,41 43,33
MLP 30-19-3 40,70 43,33
MLP 30-10-3 40,82 43,33
MLP 30-16-3 40,70 40,00

The study of three-factor classifications showed that the best model is MLP

30-6-3 with the maximum percentage of correct classifications — 56.67% on the test

203

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

sample and with a satisfactory percentage of correct classifications — 40.94% on the
training sample. The constructed model classifies fluctuations in the direction of the

stock price at an insufficient level. This result cannot be considered positive.

3. Classification for VTBR stock
A time series chart for the VTBR stock is built (shown in Figure 3).

VTBR

0,044
0,043
0,042
0,041

0,04
0,039

0,038
0 50 100 150 200 250

Figure 3. Time series of VTBR

The two-factor classification for VTBR shares is considered in more detail.
To train the network, two variables are used — continuous and categorical. The
closing price of the VTBR stock is used as a continuous variable. As a categorical
variable — the "Growth" value, if the price has increased in comparison with the
previous value, in the opposite case — the "Decline™ variable.

Of the available 2500 pairs of input parameters, 500 neural network models
were built and the 20 best ones were selected. The results of neural network models

are shown in Table 15.
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Table 15. Results of neural network models
Ne | Architectu | Productio | Control Tested Learnin | Error | Hidden | Output
re n training | performan | performan g functio | neuron | neuron
ce ce algorith n asset asset

m functio | functio
n n

11 MLP o) 08211 | 47.04521 | 4862637 | BFGS O | ENMFOP | g | SOftma
30-23-2 y X

2 MLP —

30-18-2 | 52,25806 | 4849315 | 48,07692 | BFGS 0 E”g"p "O%'St' Sott(ma

8| MLP | o) 78986 | 4086301 | 4862637 | BFCS | Entrop | .y | Softma
30-8-2 12 y X

41 MLP o) 06100 | 4821918 | 4835165 | BFGS 0 | ENtrop | Logisti | Softma
30-2-2 y c X

5| MLP | o) ong06 | 4767123 | 4862637 | BEGSQ | EWOP | gnp | SOftma
30-6-2 y X

| T | 5184751 | 4821018 | 4890110 | BFGSO | SOS | Tanh | -°9t

7 MLP BFGS | Entrop Softma
aoos s | 5249267 | 4931507 | 4780220 | - y P | Tanh | 500

81 MLP | o) 90616 | 4958004 | 4807692 | BFGS 9 | ENOP | Logisti | Softma
30-9-2 y C X

9 38?1-1'3_ , | 5L73021 | 47,04521 | 4807692 | BFGSO | SOS | Tanh LO%'S“

L1 MLP o) 43605 | 4821018 | 4807692 | BFGS 0 | EMOP | onp | Softma
0| 30-13-2 y X

LI MLP o 02639 | 4704521 | 4835165 | BFGS o | ENtrop | Logisti | Softma
1 30-4-2 y Cc X

L1 MLP o 2ag86 | 4704521 | 48.62637 | BFGS 0 | EMOP | gnn | Softma
2 | 30-20-2 y X

LI MLP o) oga81 | 4712329 | 48.62637 | BFGS 0 | EMOP | gnn | Softma
3| 3072 y «

LI MLP | 51 73021 | 4704521 | 4890110 | BFGs o | ENoP | Logisti | Softma
4 30-3-2 y Cc X

1} MLP o) 90009 | 4849315 | 4835165 | BFGSO | SOS | Tanh | o9t
5 | 30-30-2 c

11 MLP o 60097 | 4849315 | 4835165 | BFGS o | ENtrop | Logisti | Softma
6 30-24-2 y Cc X

LI MLP 5096774 | 4849315 | 47,80220 | BFGs o | ENtrop | Logisti | Softma
7 30-29-2 y Cc X

L1 MLP ) o0 g5044 | 4821918 | 4807692 | BFGSO | SOS | Tanh | 09t
8 | 30-19-2 c

LI MLP o 55405 | 47,04501 | 4862637 | BFGs 0 | ENOP | Logisti | Softma
9 30-12-2 y Cc X

21 MLP 5508211 | 4794521 | 47,80220 | BFGS o | ENOP | Logisti | Softma
0 30-15-2 y Cc X

The models described in Table 15 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the
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direction of the stock price change is predicted. The classification was carried out in

the mathematical package STATISTICA on the training sample (the results of the

best models are presented in Table 16).

Table 16. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth \
model Decline -0 Decline-1 | Decline - All
MLP 30-25-2 | Total 835,0000 870,0000 1705,000
Correct 352,0000 543,0000 895,000
Incorrect 483,0000 327,0000 810,000
Correct (%) 42,1557 62,4138 52,493
Incorrect (%) 57,8443 37,5862 47,507
MLP 30-7-2 Total 835,0000 870,0000 1705,000
Correct 323,0000 563,0000 886,000
Incorrect 512,0000 307,0000 819,000
Correct (%) 38,6826 64,7126 51,965
Incorrect (%) 61,3174 35,2874 48,035
MLP 30-24-2 | Total 835,0000 870,0000 1705,000
Correct 391,0000 506,0000 897,000
Incorrect 444,0000 364,0000 808,000
Correct (%) 46,8263 58,1609 52,610
Incorrect (%) 53,1737 41,8391 47,390
MLP 30-29-2 | Total 835,0000 870,0000 1705,000
Correct 329,0000 540,0000 869,000
Incorrect 506,0000 330,0000 836,000
Correct (%) 39,4012 62,0690 50,968
Incorrect (%) 60,5988 37,9310 49,032

The conducted research has shown that the best model is MLP 30-24-2 with

a percentage of correct classifications of 52.61%.

The result of the two-factor classification "Growth / Decline" for the test

sample for VTBR shares is presented in Supplement 5 (for convenience, the

incorrect classification values were highlighted in red). The highest percentage of

correct classifications for the two-factor classification is 70.00% on the test sample
in the MLP 30-7-2 and MLP 30-29-2 models. The result of 43.33% is found in three
models at once — MLP 30-4-2, MLP 30-3-2 and MLP 30-19-2. The most frequently

repeated values of correct classifications: 20, which corresponds to 63.33%, is found
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in 6 models out of 20, and 18, which is 60.00%, belongs to 5 models out of 20

presented in Supplement 5.

Using the constructed networks for the "Growth / Decline" classification of

the share price on the training and test samples, the data obtained are presented in

Table 17.

Table 17. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 5)
(Table 16)
MLP 30-23-2 52,08 63,33
MLP 30-18-2 52,26 63,33
MLP 30-8-2 51,79 63,33
MLP 30-2-2 51,26 63,33
MLP 30-6-2 52,26 60,00
MLP 30-14-2 51,85 60,00
MLP 30-25-2 52,49 66,67
MLP 30-9-2 51,91 63,33
MLP 30-11-2 51,73 60,00
MLP 30-13-2 51,44 60,00
MLP 30-4-2 51,03 43,33
MLP 30-20-2 51,79 63,33
MLP 30-7-2 51,96 70,00
MLP 30-3-2 51,73 43,33
MLP 30-30-2 50,91 66,67
MLP 30-24-2 52,61 63,33
MLP 30-29-2 50,97 70,00
MLP 30-19-2 50,85 43,33
MLP 30-12-2 51,55 66,67
MLP 30-15-2 52,08 60,00

The study of the constructed two-factor classifications showed that the
optimal models are MLP 30-25-2 and MLP 30-7-2, since they have some of the best

values for the percentage of correct classifications for the training and test set. In

total, this classification can be used at the closing prices of the VTBR share, since

the results of the study were satisfactory and the model classified the data provided

well.
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Three-factor classification for VTBR stock has been carried out. Two

variables are used to train the network — continuous and categorical. The closing

prices of the VTBR stock are used as a continuous variable. As a categorical variable
— the value "Neutral”, if the share price falls within the interval (-0.03%; 0.03%) of

price fluctuations, the value "Growth" if the price has increased by more than 0.03

in comparison with the previous value %, the variable "Decline", when the price has

decreased by more than 0.03% in comparison with the previous value.

20 neural network models have been built, which at a sufficient level will

predict the direction of price fluctuations. The results of neural network models are

shown in Table 18.

Table 18. Results of neural network models

BepHyTbCFI B KaTanor rotosbixX AUMNJIOMOB N MarnctepCkmnx ,D,I/ICCGpTaU,I/IIZ
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset function
functio
n
MLP BEGS .
L | apip | 4105572 | 47,12329 | 4478022 | - SOS | Tanh | Logistic
, 3'\(;'_';3 4111437 | 4410959 | 4505495 | BEGS1| SOS | Tanh | Tanh
MLP | 4111437 | 4410050 | 4505495 | BEGs 1 | NP | Logisti | o ax
3| 30-18-3 y c
MLP | 4111437 | 4410050 | 4505495 | BFGS 1 | E™OP | Tanh | Softmax
4| 30-7-3 y
MLP | 4111437 | 4410050 | 4505495 | BFGS 1 | E™OP | Tanh | Softmax
5| 30-14-3 y
MLP | 4111437 | 4410050 | 4505495 | BFGS 1 | E™OP | Tanh | softmax
6 | 30-20-3 y
MLP BFGS | Entrop
| ap7.3 | 4105572 | 4465753 | 4505495 | - g || Tanh | Softmax
MLP 14111437 | 4410959 | 4505495 | BFGS1| SOs | Tanh | Logistic
8 | 30-13-3
. 3(')\f'1L5: 41,11437 | 44,10959 | 4505495 | BFGS1 | SOS | Tanh | Identity
L1 MLP 1 11437 | 4410059 | 4505495 | BFGs1 | sos |09t | Logistic
0| 30-3-3 c
LI MLP ) 11437 | 4410059 | 4505495 | BFGS1| sOs | Tann | EXPORENt
1| 3053 al
LI MLP 1 11437 | 4410959 | 4505495 | BEGs 1 | EMTOP | Logisth | qox
2 | 30-21-3 y c
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MLP
1| 30-14-3 | 41,11437 | 4410959 | 4505495 | BEGS 1 E”;mp Tanh | Softmax
3

1] MLP

i | 3005 |4L11437| 4410959 | 4505495 |BFGS1| SOS | Tanh | Tanh
L1 MLP ) 11437 | 4410059 | 4505495 | BFGs 1 | EMTOP | Logisth | aox
5| 30-13-3 y c

L1 MLP ) 11437 | 4410059 | 45,05495 | BFGs 1 | ENTOP | Logisti | ¢ a0k
6 | 30-11-3 y c

LI MLP ) 11437 | 4410059 | 4505495 | BFGS1 | E™OP | Tanh | Softmax
7| 30-6-3 y

LI MLP ) 11437 | 4410959 | 4505495 | BFGS1 | E™MOP | Tanh | Softmax
8 | 30-20-3 y

LI MLP ) 11437 | 43.83562 | 45,05495 | BEGS 0 | EMTOP | Logisth | ¢ aox
9| 30-11-3 y c

2 MLP Logisti -
| apirg |4L11437 | 4410959 | 4505495 | BFGS1| SOS ’ Logistic

The models described in Table 18 were compared with each other by
calculating the percentage of correct classification, which shows how correctly the
direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training sample (the results of the
best models are presented in table 19).

Table 19. Results of the three-factor classification (fragment)

Neural Growth  \| Growth  \|Growth \|Growth \
network Decline  \ | Decline \|Decline \|Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 336,0000 701,0000 668,0000 1705,000
30-13-3 | Correct 0,0000 701,0000 0,0000 701,000
Incorrect 336,0000 0,0000 668,0000 1004,000
Correct (%) | 0,0000 100,0000 0,0000 41,114
zcr)'/(‘;)o"e‘:t 100,0000 | 0,0000 100,0000 | 58,886
MLP Total 336,0000 701,0000 668,0000 1705,000
30-6-3 | Correct 0,0000 701,0000 0,0000 701,000
Incorrect 336,0000 0,0000 668,0000 1004,000
Correct (%) |0,0000 100,0000 0,0000 41,114
z%o”e"t 100,0000 | 0,0000 100,0000 | 58,886

The study showed that both models MLP 30-13-3, MLP 30-6-3 turned out to

be the best with the percentage of correct classifications — 41.11%.
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The result of the three-factor classification "Growth / Decline / Neutral™ for

VTBR shares is presented in Supplement 6 (for convenience, the incorrect

classification values were highlighted in red). The three-factor classification has the

most frequent results of the constructed models: 15 (50.00% in 6 models and 20), 16
(53.33% in 6 models out of 20) and 18 (60.00% in 4 models out of 20). The

maximum result is 19 correct predicted values (MLP model 30-13-3), which

corresponds to 63.33%. The minimum result is 13 correct values (43.33%) for the

MLP 30-3-3 model.

Using the constructed networks for the classification "Growth / Decline /

Neutral™ of the share price on the training and test samples, the data obtained are

presented in Table 20.

Table 20. Percentage of correct three-factor classification of neural networks

Neural network model

The percentage of correct
classification on the
training sample

The percentage of correct
classification on the test
sample (Supplement 6)

(Table 19)
MLP 30-12-3 41,06 53,33
MLP 30-8-3 41,11 53,33
MLP 30-18-3 41,11 53,33
MLP 30-7-3 41,11 53,33
MLP 30-14-3 41,11 60,00
MLP 30-20-3 41,11 50,00
MLP 30-17-3 41,06 50,00
MLP 30-13-3 41,11 63,33
MLP 30-15-3 41,11 50,00
MLP 30-3-3 41,11 43,33
MLP 30-5-3 41,11 50,00
MLP 30-21-3 41,11 50,00
MLP 30-14-3 41,11 60,00
MLP 30-9-3 41,11 53,33
MLP 30-13-3 41,11 50,00
MLP 30-11-3 41,11 53,33
MLP 30-6-3 41,11 53,33
MLP 30-20-3 41,11 60,00
MLP 30-11-3 41,11 60,00
MLP 30-17-3 41,11 56,67
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The study of the constructed three-factor classifications showed that the best
model is MLP 30-13-3 with the maximum values of the percentage of correct
classifications. You can rely on the result of the three-factor classification when
making a further decision, since this way of making a decision is different from

tossing a coin.

4. Classification for TCSG stock
A time series chart for the TCSG stock is built (shown in Figure 4).

TCSG

3930
3880
3830
3780
3730
3680

3630
0 50 100 150 200 250

Figure 4. Time series of TCSG

Considered in more detail the two-factor classification for the TCSG stock.
For training, networks are used by two variables — continuous and categorical. The
closing price of the TCSG stock is used as a continuous variable. As a categorical
variable — the "Growth™ value, if the price has grown in comparison with the
previous value, in the opposite case — the "Decline" variable.

Of the available 2500 pairs of input parameters, 500 neural network models
were built and the 20 best ones were selected. The results of neural network models

are shown in Table 21.
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Table 21. Results of neural network models

Ne | Architec | Producti Control Tested Learnin | Error | Hidde Output
ture on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset function
functio
n
1| MLP .
s015.p | 49.97067 | 50,41096 | 52,19780 | BFGS2 | SOS | Tanh | Identity
2 | MLP
a0.3.0 | 4997067 | 5041006 | 5219780 |BFGS1| SOS | Tanh | Tanh
3 | MLP
s0o4p | 5296188 | 4493151 | 5521978 | BFGSO| SOS | Tanh | Tanh
4 | MLP .
s00p.p | 49:97067 | 50,41096 | 52,19780 | BFGS1| SOS | Tanh | Logistic
5 | MLP 1997067 | 5041006 | 52.19780 | BFGS 1 | EMP | Tanh | Softmax
30-10-2 y
6 | MLP 1248974 | 46.84932 | 5494505 | BFGS 0 | ENOP | LOGISU | crox
30-3-2 y c
T MLP oo 84457 | 4575342 | 5412088 | BFGS 0 | ENOP | LOGISU | aax
30-16-2 y c
8 | MLP 1 997067 | 5041006 | 52,19780 | BFGS1 | sos | -09isti | Exponent
30-27-2 c al
9 | MLP | o) 8a457 | 44,65753 | 5549451 | BFGS 0 | EMOP | LOGISH | g opax
30-6-2 y c
10 | MLP
a05.p | 5360704 | 4520548 | 5274725 | BFGSO | SOS | Tanh | Tanh
11 3'\(;'_';?2 5325513 | 4849315 | 5521978 | BEGSO | SOS LO%'S“ Logistic
121 MLP | o) 90323 | 4575342 | 5247253 | BFGS 0 | ENOP | Logisti | ¢ oqox
30-9-2 y c
13 3'.?{'1‘3: 4997067 | 50,41096 | 52.19780 | BEGS1| SOS | Tanh | Tanh
141 MLP 149 97067 | 5041006 | 52,19780 | BFGS1 | sos | -odist | Exponent
30-18-2 c al
o, | 5278592 | 4438356 | 5357143 | BFGSO E”;mp Tanh | Softmax
161 MLP 149 97067 | 5041096 | 52,19780 | BFGS1 | E™P | Tanh | Softmax
30-30-2 y
17 | MLP .
s0.17.o | 50.20528 | 50,41096 | 5219780 | BFGS1| SOS | Tanh | Logistic
18 38?;‘;2 53,48074 | 4575342 | 52,74725 | BFGS 0 E”;mp Tanh | Softmax
131 MLP o) 90323 | 44,65753 | 53.29670 | BFGS0 | sos | -09isti | Exponenti
30-19-2 c al
20 3'\(;'_'5?2 50,79179 | 50,68493 | 53,29670 | BFGS6 | SOS "0?:'5“ Tanh
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The models described in Table 21 were compared with each other by
calculating the percentage of correct classification, which shows how correctly the
direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training set (the results of the best
models are presented in table 22).

Table 22. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth /
model Decline - 0 Decline-1 | Decline - All
MLP 30-3-2 Total 853,0000 852,0000 1705,000
Correct 434,0000 478,0000 912,000
Incorrect 419,0000 374,0000 793,000
Correct (%) 50,8792 56,1033 53,490
Incorrect (%) 49,1208 43,8967 46,510
MLP 30-2-2 Total 853,0000 852,0000 1705,000
Correct 424,0000 490,0000 914,000
Incorrect 429,0000 362,0000 791,000
Correct (%) 49,7069 57,5117 53,607
Incorrect (%) 50,2931 42,4883 46,393
MLP 30-4-2 Total 853,0000 852,0000 1705,000
Correct 291,0000 617,0000 908,000
Incorrect 562,0000 235,0000 797,000
Correct (%) 34,1149 72,4178 53,255
Incorrect (%) 65,8851 27,5822 46,745
MLP 30-29-2 | Total 853,0000 852,0000 1705,000
Correct 485,0000 427,0000 912,000
Incorrect 368,0000 425,0000 793,000
Correct (%) 56,8581 50,1174 53,490
Incorrect (%) 43,1419 49,8826 46,510

The conducted research has shown that the best model is MLP 30-2-2 with
the percentage of correct classifications — 53.61%.

The result of the two-factor classification "Growth / Decline™ for the test
sample for TCSG shares is presented in Supplement 7 (for convenience, the incorrect
classification values were highlighted in red). The lowest percentage of correct
classification is 56.67% (17 correct values) in the MLP 30-16-2 model. The MLP

30-3-2 has the highest percentage of correct classification — 73.33% (22 correct
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values). The following values are also found: 70.00% for 2 models, 63.33% for 7
models and 60.00% for 6 models.

Using the constructed networks for the "Growth / Decline" classification of
the share price on the training and test samples, the data presented in Table 23 were
obtained.

Table 23. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 7)
(Table 22)
MLP 30-15-2 49,97 63,33
MLP 30-3-2 49,97 70,00
MLP 30-24-2 52,96 60,00
MLP 30-22-2 49,97 60,00
MLP 30-10-2 49,97 63,33
MLP 30-3-2 53,49 73,33
MLP 30-16-2 52,84 56,67
MLP 30-27-2 49,97 63,33
MLP 30-6-2 52,84 60,00
MLP 30-2-2 53,61 63,33
MLP 30-4-2 53,26 63,33
MLP 30-9-2 52,90 66,67
MLP 30-13-2 49,97 70,00
MLP 30-18-2 49,97 60,00
MLP 30-21-2 52,79 70,00
MLP 30-30-2 49,97 66,67
MLP 30-17-2 50,21 60,00
MLP 30-29-2 53,49 63,33
MLP 30-19-2 52,90 60,00
MLP 30-8-2 50,79 63,33

The study of the constructed two-factor classifications showed that the best
model is MLP 30-3-2, since has the maximum values of the percentage of correct
classifications on the training and test samples. Consequently, the built-in network

can be used to solve the problems of the "Growth / Decline™ classifications.
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Considered a three-factor classification for the TCSG stock. To train the

network, we used two variables — continuous and categorical. The closing prices of

the TCSG stock were used as a continuous variable. As a categorical variable — the

value "Neutral™ if the share price falls within the interval (-0.08%; 0.08%) of price

fluctuations, the value "Growth" if the price has increased by more than 0.08 in

comparison with the previous value %, the variable "Decline", when the price has

decreased by more than 0.08% in comparison with the previous value.

20 neural network models have been built, which at a sufficient level will

predict the direction of price fluctuations. The results of neural network models are

shown in Table 24.

Table 24. Results of neural network models
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset | function
functio
n
MLP BFGS Logisti :
11 30.8-3 37,36070 | 36,98630 | 37,63736 37 SOS c Identity
MLP | 36,18768 | 36,16438 | 37.36264 | BFGS 9 | ENrOP | LOGISH | g oginay
2 | 30-4-3 y C
MLP 35,89443 | 35,61644 | 36,81319 | BFGS7 | SOS | Tanh | Logistic
3| 30-14-3
MLP Logisti .
4 30-4-3 36,12903 | 35,61644 | 37,36264 | BFGS9 | SOS c Logistic
MLP 36,30499 | 36,16438 | 37,08791 | BFGS6 | SOS Tanh Logistic
5 | 30-10-3
MLP 1 36304090 | 36.43836 | 37,36264 | BFGs 7 | ENTOP | LOOISt | o qmax
6 | 30-16-3 y c
MLP
71 30-133 35,95308 | 36,16438 | 36,81319 | BFGS8 | SOS | Tanh Tanh
MLP BFGS Logisti | Exponenti
s | 30.03 36,36364 | 36,16438 | 37,08791 27 SOS c al
MLP BFGS Logisti -
9| 30-11-3 36,07038 | 36,16438 | 37,36264 13 SOS c Logistic
LI MLP a6 18768 | 3616438 | 37,08791 | BFGS8 | E™OP | Tanh | Softmax
0| 30-20-3 y
LI MLP a5 04907 | 3808219 | 37,08791 | BEGS 7 | EMWOP | LOOISt | ooy
1] 30-2-3 y C
1 MLP BFGS
5 | 30-17-3 36,12903 | 36,43836 | 37,36264 10 SOS | Tanh Tanh
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1 MLP BFGS Logisti

3 | ap10. | 3671554 | 3643836 | 3681319 | SOS ’ Tanh
1] MLP .

4| s05s |3583578| 3616438 | 37,36264 | BFGS6| SOS | Tanh | Identity
1] MLP .
o | ap0.g |36:12903 | 3534247 | 37,36264 | BFGS4| SOS | Tanh | Logistic
L1 MLP o0 4633 | 3643836 | 37.36264 | BFGS 9 | ENOP | Logisti | o a0k
6 30-7-3 y c

LI MLP e 21554 | 3561644 | 3818681 | BFGS 9 | ENOP | Logisti | a0k
7 30-2-3 y c

LI MLP e 42009 | 36.43836 | 37.36264 | BFGS6 | E™MOP | Tanh | Softmax
8 | 30-16-3 y

LI MLP a0 07038 | 3643836 | 37.36264 | BEGS 6 | ENOP | LOgistl | ¢ qox
9 | 30-28-3 y c

2 MLP .
| apis.g |3601173| 3616438 | 3681319 | BFGS7| SOS | Tanh | Logistic

The models described in Table 24 were compared with each other by
calculating the percentage of correct classification, which shows how correctly the
direction of the stock price change is predicted. Classification was carried out in the
mathematical package STATISTICA on a training sample (the results of the best
models are presented in table 25).

Table 25. Results of the three-factor classification (fragment)
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Neural Growth \ | Growth \ | Growth \ | Growth \
network Decline  \ | Decline \ | Decline \ | Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 558,0000 586,0000 561,0000 1705,000
30-8-3 | Correct 210,0000 362,0000 65,0000 637,000
Incorrect 348,0000 224.0000 496,0000 1068,000
Correct (%) | 37,6344 61,7747 11,5865 37,361
Z(r,'/(‘:)o"e‘:t 623656 | 382253  |884135 | 62,639
MLP Total 558,0000 586,0000 561,0000 1705,000
30-29-3 | Correct 279,0000 337,0000 0,0000 616,000
Incorrect 279,0000 249,0000 561,0000 1089,000
Correct (%) | 50,0000 57,5085 0,0000 36,129
z%o"e‘:t 50,0000 | 42,4915 100,0000 | 63,871
MLP Total 558,0000 586,0000 561,0000 1705,000
30-2-3 | Correct 210,0000 416,0000 0,0000 626,000
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Incorrect | 348.0000 | 170,0000  |561,0000 | 1079,000
Correct (%) | 37,6344 709898 0.0000 36716
zf)'/:)o”e‘:t 62.3656 290102 1000000 | 63,284

Studies have shown that the best model is MLP 30-8-3 with a percentage of

correct classifications of 37.36%.

The result of the three-factor classification "Growth / Decline / Neutral™ for

TCSG shares is presented in Supplement 8 (for convenience, the incorrect

classification values were highlighted in red). The most frequently repeated value of

the correct classification — 11 (corresponds to 36.67%) is repeated in 13 models out

of 20. The highest value is 12 (40.00%) in the model.

Using the constructed networks for the classification "Growth / Decline /

Neutral™ of the share price on the training and test samples, the data presented in

Table 26 were obtained.

Table 26. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 8)
(Table 25)
MLP 30-8-3 37,36 30,00
MLP 30-4-3 36,19 33,33
MLP 30-14-3 35,89 30,00
MLP 30-4-3 36,13 36,67
MLP 30-10-3 36,30 33,33
MLP 30-16-3 36,30 36,67
MLP 30-13-3 35,95 36,67
MLP 30-9-3 36,36 36,67
MLP 30-11-3 36,07 33,33
MLP 30-29-3 36,19 36,67
MLP 30-2-3 35,25 36,67
MLP 30-17-3 36,13 36,67
MLP 30-10-3 36,72 36,67
MLP 30-5-3 35,84 33,33
MLP 30-29-3 36,13 40,00
MLP 30-7-3 36,25 36,67
MLP 30-2-3 36,72 36,67
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MLP 30-16-3 36,42 36,67
MLP 30-28-3 36,07 36,67
MLP 30-15-3 36,01 36,67

The study of the constructed three-factor classifications showed that the
optimal model is MLP 30-29-3 with the maximum value of the percentage of correct
classifications of 40.00% on the test sample and a rather high value — 36.13% on the
training sample. The obtained result cannot be considered positive, the networks of

this architecture are not suitable for three-factor classification.

5. Classification for YNDX stock
A time series chart for the YNDX stock is built (shown in Figure 5).

YNDX

4900
4850
4800
4750

4700
0 50 100 150 200 250

Figure 5. Time series of YNDX

Considered in more detail the two-factor classification for the YNDX stock.
To train the network, we used two variables — continuous and categorical. The
closing prices of the YNDX stock were used as a continuous variable. As a
categorical variable — the "Growth" value, if the price has increased in comparison
with the previous value, in the opposite case — the "Decline" variable,

Of the available 2500 pairs of input parameters, 500 neural network models
were built and the 20 best ones were selected. The results of neural network models

are shown in Table 27.
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Table 27. Results of neural network models

Ne | Architectu | Productio | Control Tested Learnin | Error | Hidden | Output
re n training | performan | performan g functio | neuron | neuron
ce ce algorith n asset asset
m functio | functio
n n
1 MLP 5307918 | 5315068 | 55.49451 BFGS | Entrop | Logisti | Softma
30-2-2 25 y c X
2| MLP | o) 49067 | 4876712 | 5412088 | BFGS 0 | CNMOP | Logisti ) Softma
30-22-2 y c X
3| MLP 5090900 | 49,86301 | 53:84615 | BFGS2 | TMOP | qann | SOftMa
30-3-2 y X
41 MLP | oy 49267 | 4520548 | 5274725 | BFGSO | sos | Tanh | -09'st
30-23-2 c
S| MLP o) 49267 | 4465753 | 5302198 | BRGS0 | ENOP | Logisti | Softma
30-11-2 y c X
6| MLP | o a7043 | 5307260 | 5412088 | BFCS | ENUOp | oy | Softma
30-8-2 19 y X
7| MLP oo 60704 | 49,58004 | 5439560 | BRGS0 | EWOP | Tann | SOftMa
30-16-2 y X
8 MLP BFGS | Entrop Softma
s010.p | 5284457 | 49,86301 | 5439560 | - g | Tanh |72
O MLP 1 5 26100 | 4931507 | 5467033 | BFGS3 | sos | -odisti | Identit
30-4-2 c y
LI MLP o) 78886 | 4931507 | 5329670 | BFGS 9 | E™OP | Tanpn | SOftMa
0| 30-26-2 y X
LI MLP o o5132 | 4520548 | 5576923 | BFGS 0 | E™OP | Tanpn | SOftMa
1| 30-19-2 y X
L) MLP o ga751 | 4657534 | 52,74725 | BRGS0 | ENMOP | Logisti | Softma
2 | 30-13-2 y c X
LI MLP 5 67155 | 4958004 | 53.84615 | BFGS2 | SOS | Tanh | -09'St
3| 30-6-2 c
L} MLPS | o) 66862 | 49,58004 | 5357143 | BRGS0 | TP | papn | SOftMa
4 0-12-2 y X
Ll MLP ) o) 49267 | 4547045 | 5274725 | BFGSo | sos | Lodist | ldentit
5 30-7-2 c y
1| MLP -
6 | 30-20-2 |51,90616 | 46,30137 | 52,74725 | BFGSO E”g"p LO?:'S“ Sozma
1| MLP BFGS
2| agor, | 5337243 | 5232877 | 5439560 | °.; SOS | Tanh | Tanh
LI MLP 5 61000 | 4876712 | 5302198 | BFGs0 | sos | Lodistl | Logist
8 30-15-2 c c
1 MLP BFGS | Entrop Softma
o | 2000, | 5436950 | 5342466 | 5412088 | " g | Tanh |72
2| MLP | o) o6ag1 | 4958004 | 5384615 | BFGS 0 | TOP | Logisti | Softma
0 30-24-2 y c X
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The models described in Table 27 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training set (the results of the best

models are presented in Table 28).

Table 28. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth /
model Decline -0 Decline-1 | Decline - All
MLP 30-8-2 Total 832,0000 873,0000 1705,000
Correct 241,0000 669,0000 910,000
Incorrect 591,0000 204,0000 795,000
Correct (%) 28,9663 76,6323 53,372
Incorrect (%) 71,0337 23,3677 46,628
MLP 30-16-2 | Total 832,0000 873,0000 1705,000
Correct 273,0000 641,0000 914,000
Incorrect 559,0000 232,0000 791,000
Correct (%) 32,8125 73,4250 53,607
Incorrect (%) 67,1875 26,5750 46,393
MLP 30-6-2 Total 832,0000 873,0000 1705,000
Correct 136,0000 745,0000 881,000
Incorrect 696,0000 128,0000 824,000
Correct (%) 16,3462 85,3379 51,672
Incorrect (%) 83,6538 14,6621 48,328
MLP 30-29-2 | Total 832,0000 873,0000 1705,000
Correct 232,0000 653,0000 885,000
Incorrect 600,0000 220,0000 820,000
Correct (%) 27,8846 74,7995 51,906
Incorrect (%) 72,1154 25,2005 48,094
MLP 30-21-2 | Total 832,0000 873,0000 1705,000
Correct 320,0000 590,0000 910,000
Incorrect 512,0000 283,0000 795,000
Correct (%) 38,4615 67,5830 53,372
Incorrect (%) 61,5385 32,4170 46,628
MLP 30-20-2 | Total 832,0000 873,0000 1705,000
Correct 326,0000 601,0000 927,000
Incorrect 506,0000 272,0000 778,000
Correct (%) 39,1827 68,8431 54,370
Incorrect (%) 60,8173 31,1569 45,630
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The conducted research has shown that the best model is MLP 30-20-2 with
a percentage of correct classifications of 54.37%.

The result of the two-factor classification "Growth / Decline" for the test
sample for YNDX shares is presented in Supplement 9 (for convenience, the
incorrect classification values were highlighted in red). The worst result of two-
factor classification for the MLP 30-2-2 model is 36.67% of the correct
classification. But this is the only value that stands out in the set of 20 models,
because the percentage of correct classification varies in the range from 60.00% to
66.67% (this indicator is observed in 14 models out of 20 presented). There is also
an indicator of correct classification of 70.00% for models MLP 30-29-2 and MLP
30-6-2.

Using the constructed networks for the "Growth / Decline" classification of

the share price on the training and test samples, the data presented in Table 29 were

obtained.
Table 29. Percentage of correct two-factor classification of neural networks
Neural network model | The percentage of correct | The percentage of correct
classification on the classification on the test
training sample sample (Supplement 9)
(Table 28)
MLP 30-2-2 53,08 36,67
MLP 30-22-2 52,49 60,00
MLP 30-3-2 50,91 63,33
MLP 30-23-2 52,49 63,33
MLP 30-11-2 52,49 66,67
MLP 30-8-2 53,37 50,00
MLP 30-16-2 53,61 63,33
MLP 30-10-2 52,84 60,00
MLP 30-4-2 51,26 63,33
MLP 30-26-2 51,79 66,67
MLP 30-19-2 52,55 66,67
MLP 30-13-2 51,85 66,67
MLP 30-6-2 51,67 70,00
MLP 30-12-2 52,67 60,00
MLP 30-7-2 52,49 63,33
MLP 30-29-2 51,91 70,00
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MLP 30-21-2 53,37 63,33
MLP 30-15-2 51,61 66,67
MLP 30-20-2 54,37 60,00
MLP 30-24-2 51,96 60,00

The study of the constructed two-factor classifications showed that the
optimal model is MLP 30-20-2 with a percentage of correct classifications of
60.00% on the test sample and 54.37% on the training sample. The following
conclusion can be drawn: the networks described above classify the direction of the

YNDX share price at a sufficient level.

Considered a three-factor classification for the YNDX stock. To train the
network, two variables were used — continuous and categorical. The closing prices
of the YNDX stock were used as a continuous variable. As a categorical variable —
the value "Neutral”, if the share price falls within the interval (-0.05%; 0.05%) of
price fluctuations, the value "Growth" if the price has increased by more than 0.05
in comparison with the previous value %, the variable "Decline", when the price has
decreased by more than 0.05% in comparison with the previous value.

20 neural network models have been built, which at a sufficient level will
predict the direction of price fluctuations. The results of neural network models are
shown in Table 30.

Table 30. Results of neural network models

Ne | Architectu | Producti | Control Tested Learnin | Error Hidden | Output
re on performan | performan g functio | neuron | neuron
training ce ce algorith n asset asset

m function | functio

n
MLP BFGS | Entrop - Softma

1| 30-14-3 39,88270 | 40,82192 | 37,36264 31 y Logistic N
MLP | 4058651 | 38,90411 | 3956044 | BFGSO | EMWOP | papp | SOTIMa

2 | 30-12-3 y X
MLP BFGS | Entrop | Exponenti | Softma

3| 30-20-3 40,23460 | 38,63014 | 39,56044 21 y al N
MLP BFGS | Entrop . .. | Softma

4| 30-10-3 43,69501 | 42,19178 | 41,48352 43 y Logistic N
MLP Entrop - Softma

5| 30-15-3 40,11730 | 37,80822 | 41,20879 | BFGS 0 y Logistic N
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. ngg‘i 5 | 4029326 | 4219178 | 3983516 BZ4GS E”;mp Identity Sof)tma
L | apy3s | 4082111 3808219 | 3956044 | BFGSO E”;mp Logistic Sogma
o | aooag |4240469 | 3945205 | 4038462 | o0 O E”;”’p Tanh | >0
. 3%‘;3 40,35191 | 40554795 | 40,65934 BZSS E”;mp EXp‘;?emi Sof)'ima
é 38?1';3 40,35191 | 41,91781 | 39,56044 ngs SOS | Identity 'de;t“
1 38{';‘; , | 3953079 | 3397260 | 4038462 | BFGSO | SOS EXpiemi LO%iS“
S| aoors | 4035191 | 4219178 | 4038462 | 00 | SOS | Identity 'de;t"
é 3gﬂ‘i o | 3947214 | 3698630 | 3983516 | BFGSO E”;mp Tanh Sof)'ima
411 38?;‘5'3_3 40,70381 | 42,46575 | 40,38462 BESS SOS | Tanh | Tanh
é 3'\(;'_'5'_33 41,52493 | 40,00000 | 39,83516 BZSS SOS | Logistic | Tanh
é 38{'1‘8'3_ o | 4123167 | 3753425 | 3956044 | BFGSO E”;“’p Logistic Sof)'ima
S T | 4005865 | 4027307 | 3056084 | PO | sos | EXPOTENT | Logit
o | oo |40.17595 | 4100589 | 3956044 | o7 E”;mp Logistic | >
o | anco |4005865| 4246575 | 3056044 | o> | SOS | Identity 'de;m
é 3'(;{'1‘5_ , | 3958944 | 3561644 | 4010989 | BFGSO E”;mp Identity Sof)’ima

The models described in Table 30 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training set (the results of the best

models are presented in table 31).
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Table 31. Results of the three-factor classification (fragment)

Neural Growth \ | Growth \ | Growth \ | Growth \
network Decline \ | Decline \ | Decline \ | Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP | Total 409,0000 | 6470000 | 649,0000 | 1705000
30-10-3 | Correct 11,0000 387.0000 | 347.0000 | 745,000
Incorrect | 398,0000 | 260,0000 | 302,0000 | 960,000
Correct (%) | 2,6895 59 8145 53 4669 43,695
L%Orre‘:t 973105 | 401855 | 465331  |56,305
MLP | Total 409,0000 | 6470000 | 649,0000 | 1705000
30-23-3 | Correct 6.0000 307.0000 | 4100000 | 723.000
Incorrect | 403,0000 | 340,0000 | 239.0000 | 982,000
Correct (%) | 1,4670 47,4498 63,1741 42,405
22‘/(‘;)0”6“ 98,5330 52 5502 36,8259 57 595
MLP | Total 409,0000 | 6470000 | 649,0000 | 1705000
30-30-3 | Correct 10,0000 322.0000 | 356,0000 | 688,000
Incorrect | 399.0000 | 325.0000 | 293.0000 | 1017,000
Correct (%) | 2,4450 49,7682 54 8536 40,352
zf)‘/(‘f)o”e“ 97 5550 502318 45,1464 59 648
MLP | Total 409,0000 | 6470000 | 649,0000 | 1705.000
30-25-3 | Correct 3.0000 272.0000 | 419.0000 | 694,000
Incorrect | 406,0000 | 375.0000 | 230,0000 | 1011,000
Correct (%) | 0,7335 42,0402 645609 40,704
z%o"ea 99 2665 57 9598 35,4391 59 296

Our research has shown that the best model is MLP 30-10-3 with the highest

percentage of correct classifications of 43.70%.

The result of the three-factor classification "Growth / Decline / Neutral™ for

YNDX shares is presented in Supplement 10 (for convenience, the incorrect

classification values were highlighted in red). The best classification result for the
given parameters is found in 3 networks: MLP 30-23-3, MLP 30-30-3, MLP 30-25-
3—46.67%, correlates with 14 correct distributions into groups "Growth", "Decline",
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" Neutral ". The worst value of correct classifications was shown by the MLP 30-
21-3 model — 23.33% (8 correct classifications).

Using the constructed networks for the classification "Growth / Decline /
Neutral™ of the share price on the training and test samples, the data presented in
Table 32 were obtained.

Table 32. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 10)

(Table 31)

MLP 30-14-3 39,88 43,33
MLP 30-12-3 40,59 43,33
MLP 30-20-3 40,23 43,33
MLP 30-10-3 43,70 30,00
MLP 30-15-3 40,12 36,67
MLP 30-21-3 40,29 23,33
MLP 30-17-3 40,82 26,67
MLP 30-23-3 42,40 46,67
MLP 30-30-3 40,35 46,67
MLP 30-19-3 40,35 36,67
MLP 30-28-3 39,53 40,00
MLP 30-27-3 40,35 43,33
MLP 30-11-3 39,47 36,67
MLP 30-25-3 40,70 46,67
MLP 30-9-3 41,52 33,33
MLP 30-18-3 41,23 33,33
MLP 30-22-3 40,06 43,33
MLP 30-2-3 40,18 36,67
MLP 30-5-3 40,06 36,67
MLP 30-16-3 39,59 26,67

The study of the constructed three-factor classifications showed that the best
model is MLP 30-23-3 with the highest percentage of correct classifications on the
test set of 46.67% and one of the highest on the training set — 42.40%. The
constructed model has a percentage of correct classification of 42.00 — 47.00%,

based on this, we cannot rely on the research carried out.
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2.6. Classification for DSKY stock

A time series chart for the DSKY stock is built (shown in Figure 6).
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Figure 6. Time series DSKY
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Considered in more detail the two-factor classification for the DSKY stock.

To train the network, we used two variables — continuous and categorical. The

closing prices of the DSKY stock were used as a continuous variable. As a

categorical variable — the "Growth" value, if the price has increased in comparison

with the previous value, in the opposite case — the "Decline" variable.

Of the available 2500 pairs of input parameters, 500 neural network models

were built and the 20 best ones were selected. The results of neural network models

are shown in Table 33.

Table 33. Results of neural network models
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Ne | Architectu | Producti Control Tested Learnin | Error | Hidde Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset | function
functio
n
L) MLP 5395804 | 50,95800 | 4972527 | BFCSS | EMOP | onh | softmax
30-9-2 17 y
2| MLP 1531085 | 49,31507 | 51,00890 | BFGS0 | E"™OP | Tanh | Softmax
30-29-2 y
3 MLP
30-3-2 55,01466 | 48,21918 | 50,82418 | BFGSO | SOS | Tanh Tanh
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41 MLP 5y 31672 | 4684932 | 52.47253 | BFGSO | E™P | Tanh | Softmax
30-13-2 y

5| MLP -
s010.p | 5178886 | 47,12329 | 51,00890 | BFGSO | SOS | Tanh | Logistic

6| MLP BFGS .
s006.p | 5454545 | 5150685 | 51,37363 | . | SOS | Tanh | Idenity

7] MLP 15431085 | 4821918 | 51,00890 | BEGS0 | sos | 09| Tanh
30-18-2 c

81 MLP o) 60411 | 4849315 | 5082418 | BEGS 0 | EMWOP | LOUISH | o opmax
30-10-2 y c

91 MLP 1 4944282 | 5041006 | 51,64835 | BEGS1 | SOS | Tanh | EXPONE
30-24-2 al

L) MLP 797654 | 50,13699 | 50,82418 | BFGS 1| sos | -°9ist | Exponent

0| 30-25-2 c al

L) MLP 154 36050 | 50,13699 | 51,92308 | BFGS 9 | E"OP | Tanh | Softmax

1| 305-2 y

LI MLP 47 97654 | 50,13699 | 5082418 | BFGS 1| sos | -09isth | Exponent

2 30-6-2 c al

1 MLP Logisti .

3 | apo0., | 5231672 | 4684932 | 5137363 | BFGSO | SOS | o0 | Identity

1 MLP BFGS | Entrop

i | ao1p | 5290323 | 5369863 | 5247253 | o g | Tanh | Softmax

L) MLP 54 31085 | 49,31507 | 50,82418 | BFGS O | E™P | Tanh | Softmax

5 30-4-2 y

L) MLP 4797654 | 50,13699 | 50,82418 | BEGS1| SOS | Tanh | EXPORENt

6| 30-27-2 al

L) MLP o 66862 | 46,57534 | 50,82418 | BEGSO| SOS | Tanh | EXPOReNt

7| 30-12-2 al

Ll MLP o 71848 | 50,13699 | 5164835 | BEGS0 | E™P | Tanh | Softmax

8| 3082 y

LI MLP oy 36950 | 47,04521 | 5247253 | BFGS0 | sos | 29| Tanh

9 | 30-30-2 c

2| MLP 151 96481 | 4630137 | 5054945 | BEGS 0 | ™OP | Tanh | Softmax

0| 30-11-2 y

The models described in Table 33 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. Classification was carried out in the

mathematical package STATISTICA on atraining set (the results of the best models

are presented in Table 34).
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Table 34. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth /
model Decline -0 Decline -1 | Decline - All
MLP 30-3-2 Total 818,0000 887,0000 1705,000
Correct 818,0000 0,0000 818,000
Incorrect 0,0000 887,0000 887,000
Correct (%) 100,0000 0,0000 47,977
Incorrect (%) 0,0000 100,0000 52,023
MLP 30-25-2 | Total 818,0000 887,0000 1705,000
Correct 818,0000 0,0000 818,000
Incorrect 0,0000 887,0000 887,000
Correct (%) 100,0000 0,0000 47,977
Incorrect (%) 0,0000 100,0000 52,023
MLP 30-27-2 | Total 818,0000 887,0000 1705,000
Correct 818,0000 0,0000 818,000
Incorrect 0,0000 887,0000 887,000
Correct (%) 100,0000 0,0000 47,977
Incorrect (%) 0,0000 100,0000 52,023
MLP 30-8-2 Total 818,0000 887,0000 1705,000
Correct 313,0000 637,0000 950,000
Incorrect 505,0000 250,0000 755,000
Correct (%) 38,2641 71,8151 55,718
Incorrect (%) 61,7359 28,1849 44,282

The conducted research has shown that the best model is MLP 30-8-2 with
the percentage of correct classifications of 55.2%.

The result of the two-factor classification "Growth / Decline” for the test
sample for DSKY shares is presented in Supplement 11 (for convenience, the
incorrect classification values were highlighted in red). For two-factor classification,
the best percentage of correct classifications of 76.67% belongs to the MLP 30-25-
2 and MLP 30-27-2 models. There are also intermediate values of 60.00% (4
models), 66.67% (6 models), 70.00% (2 models). The worst result of 50.00% of
correct classifications is observed in the MLP 30-6-2 model.

Using the constructed networks for the "Growth / Decline" classification of
the share price on the training and test samples, the data presented in Table 35 were

obtained.

228

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Table 35. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 11)

(Table 34)

MLP 30-9-2 53,96 66,67
MLP 30-29-2 54,31 60,00
MLP 30-3-2 55,01 60,00
MLP 30-13-2 52,32 70,00
MLP 30-19-2 51,79 60,00
MLP 30-26-2 54,55 63,33
MLP 30-18-2 54,31 66,67
MLP 30-10-2 54,60 60,00
MLP 30-24-2 49,44 66,67
MLP 30-25-2 47,98 76,67
MLP 30-5-2 54,37 70,00
MLP 30-6-2 47,98 50,00
MLP 30-20-2 52,32 70,00
MLP 30-12-2 52,90 63,33
MLP 30-4-2 54,31 66,67
MLP 30-27-2 47,98 76,67
MLP 30-12-2 52,67 63,33
MLP 30-8-2 55,72 66,67
MLP 30-30-2 54,37 53,33
MLP 30-11-2 51,96 66,67

The study of the constructed two-factor classifications showed that the
optimal models are MLP 30-25-2, MLP 30-27-2, MLP 30-8-2. The resulting

classification can be used when making a decision.

Considered a three-factor classification for the DSKY stock. To train the
network, we used two variables — continuous and categorical. The closing prices of
the DSKY stock were used as a continuous variable. As a categorical variable — the
value "Neutral"”, if the share price falls within the interval (-0.05%; 0.05%) of price
fluctuations, the value "Growth" if the price has increased by more than 0.05 in
comparison with the previous value %, the variable "Decline", when the price has

decreased by more than 0.05% in comparison with the previous value.
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20 neural network models have been built, which at a sufficient level will

predict the direction of price fluctuations. The results of neural network models are

shown in Table 36.

Table 36. Results of neural network models
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset function
functio
n
MLP 1 3583578 | 3072603 | 38,18681 | BFGs g | CMTOP | LOIISt | o cmax
1| 30-26-3 y c
MLP
5 | 30-233 36,07038 | 36,16438 | 40,65934 | BFGS1 | SOS Tanh Tanh
MLP BFGS | Entrop | Logisti
3| 30-30-3 36,42229 | 38,63014 | 39,83516 37 y c Softmax
MLP 13577713 | 3972603 | 40,38462 | BFGs 9 | ENMOP | LOUIS | o cimax
4 | 30-11-3 y c
MLP BFGS | Entrop | Logisti
5 | 30213 36,36364 | 36,16438 | 40,65934 17 y c Softmax
5 3“(;':_'33 35,83578 | 37,80822 | 40,10989 | BFGS1 | SOS Tanh Tanh
MLP | 3618768 | 36,16438 | 40,10089 | BFGs 8 | EMMOP | LOOISH | g opax
7 | 30-26-3 y c
MLP 1 3583578 | 36,98630 | 40,10989 | BFGS4 | E"P | Tanh | Softmax
8 30-6-3 y
MLP Logisti .
9 30-5-3 36,18768 | 36,16438 | 40,10989 | BFGS8 | SOS c Identity
1 MLP -
0! 30-18-3 35,89443 | 37,53425 | 40,65934 | BFGS1 | SOS Tanh Logistic
1 MLP BFGS Exponenti
1 30-9-3 36,01173 | 38,08219 | 40,10989 16 SOS Tanh al
1 MLP -
5 | 30-133 36,12903 | 36,16438 | 40,10989 | BFGS7 | SOS Tanh Logistic
1| MLP BFGS Logisti .
3| 30-28-3 36,07038 | 36,16438 | 40,38462 13 SOS c Identity
1 MLP BFGS | Entrop | Logisti
4| 30-16-3 35,19062 | 36,71233 | 40,10989 30 y c Softmax
L} MLP a6 30499 | 38,63014 | 4010989 | BFGS8 | E™OP | Tanh | Softmax
5| 30-20-3 y
1 MLP BFGS Logisti -
6 | 30-223 36,07038 | 36,16438 | 40,10989 97 SOS c Logistic
1 MLP BFGS | Entrop | Logisti
7|1 30-253 36,07038 | 36,43836 | 39,83516 10 y c Softmax
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MLP

Entrop

Logisti

1
5| a0.7.5 | 3624633 | 3616438 | 40,1089 | BFGS7 | " 2| softmax
LI MLP 50 71554 | 3643836 | 40,38462 | BEGS 8 | ENOP | Logistl | o qox
9| 30-2-3 y c

2 MLP Logisti .

© | 20005 | 3618768 | 3616438 | 40,38462 | BFGS7 | SOS ’ Identity

The models described in Table 36 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in

the mathematical package STATISTICA on the training set (the results of the best

models are presented in table 37).

Table 37. Results of the three-factor classification (fragment)

Neural Growth \ | Growth \ | Growth \ | Growth \
network Decline  \ | Decline \ | Decline \ | Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 501,0000 614,0000 590,0000 1705,000
30-30-3 | Correct 0,0000 547.0000 74,0000 621,000
Incorrect 501,0000 67,0000 516,0000 1084,000
Correct (%) | 0,0000 89,0879 12,5424 36,422
zf)‘/;’)c’”ed 100,0000 | 10,9121 874576 | 63,578
MLP Total 501,0000 614,0000 590,0000 1705,000
30-22-3 | Correct 10,0000 605,0000 0,0000 615,000
Incorrect 491,0000 9,0000 590,0000 1090,000
Correct (%) | 1,9960 08,5342 0,0000 36,070
Zcr,‘/(‘;)c’”e“ 98,0040 1,4658 100,0000 | 63,930
MLP Total 501,0000 614,0000 590,0000 1705,000
30-2-3 | Correct 24,0000 591,0000 11,0000 626,000
Incorrect 477,0000 23,0000 579,0000 1079,000
Correct (%) |4,7904 96,2541 1,8644 36,716
2%0”‘9“ 952096 | 37459 98,1356 | 63,284

The data obtained showed that the best model is MLP 30-2-3 with a correct

classification percentage of 36.72%.

The result of the three-factor classification "Growth / Decline / Neutral™ for

DSKY shares is presented in Supplement 12 (for convenience, the incorrect
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classification values were highlighted in red). Using the data obtained, we obtained

the following results: the MLP 30-13-3 model showed the lowest percentage of
correct classifications — 23.33%, the highest — for the MLP 30-22-3 model — 56.67%.

Using the constructed networks for the classification "Growth / Decline /

Neutral" of the share price on the training and test samples, the data presented in

Table 38 were obtained.

Table 38. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 12)

(Table 37)

MLP 30-26-3 35,84 36,67
MLP 30-23-3 36,07 43,33
MLP 30-30-3 36,42 36,67
MLP 30-11-3 35,78 40,00
MLP 30-21-3 36,36 43,33
MLP 30-4-3 35,84 40,00
MLP 30-26-3 36,19 36,67
MLP 30-6-3 35,84 40,00
MLP 30-5-3 36,19 46,67
MLP 30-18-3 35,89 30,00
MLP 30-9-3 36,01 26,67
MLP 30-13-3 36,13 30,00
MLP 30-28-3 36,07 40,00
MLP 30-16-3 35,19 23,33
MLP 30-20-3 36,30 40,00
MLP 30-22-3 36,07 53,33
MLP 30-25-3 36,07 56,67
MLP 30-7-3 36,25 43,33
MLP 30-2-3 36,72 33,33
MLP 30-29-3 36,19 43,33

The study of the constructed three-factor classifications showed that the best

model is MLP 30-22-3. Because the shown result is 36.00% of correct classifications

for the training set and 53.00% for the test set, then we can conclude that the neural

network model is poorly trained.
2.7. Classification for FIXP stock
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A time series chart for the FIXP stock is built (shown in Figure 7).
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Figure 7. Time series FIXP
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The two-factor classification for the FIXP stock is considered in more detail.

Two variables were used to train the network — continuous and categorical. The

closing prices of the FIXP stock were used as a continuous variable. As a categorical

variable — the "Growth" value, if the price has increased in comparison with the

previous value, in the opposite case — the "Decline" variable.

Of the available 1400 pairs of input parameters, 500 neural network models

were built and the 20 best ones were selected. The results of neural network models

are shown in Table 39.

Table 39. Results of neural network models

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
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Ne | Architectu | Producti Control Tested Learnin | Error | Hidde Output

re on performan | performan g functio n neuron

training ce ce algorith n neuron asset

m asset | function

functio

n

LI MLP o) 54937 | 49,27536 | 5474860 | BEGS 0 | E™OP | Tanh | Softmax

30-29-2 y

2| MLP Vo) 54037 | 49,75845 | 5363128 | BFGs 0 | EMTOP | LOUIS o eimax
30-22-2 y C

3| MLP 1) 54237 | 49,75845 | 5363128 | BEGSO0 | s0s | “O9M | | ogistic
30-23-2 C

41 MLP oy 54237 | 4975845 | 5363128 | BEGS 0 | EMOP | LOOISU | o max
30-26-2 y C
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> | e, | 5254237 | 4975845 | 5363128 | BFGS0 | sOs | Y| Logistic

61 MLP 54237 | 4975845 | 5363128 | BEGS0 | sos | -odisth | Exponent
30-20-2 C al

T MLP o) 54237 | 4975845 | 5363128 | BFGS 0 | EMWOP | Lot g ax
30-18-2 y c

8 3'\6'_'5?2 52,54237 | 49,75845 | 5363128 | BFGS0 | SOS LO%'S“ Tanh

1 MLP o) 54237 | 4975845 | 5363128 | BFGS0 | sos | -odisti | Exponent
30-25-2 C al

1 MLP Logisti L

o | 097, | 5254237 | 4975845 | 53,63128 | BFGSO | SOS ’ Logistic

1 MLP Logisti -

L | a0, | 5254237 | 49,75845 | 53,63128 | BFGSO | SOS ’ Logistic

LI MLP o) 54037 | 4975845 | 5363128 | BFGS1 | E™MP | Tanh | Softmax

2 | 30-15-2 y

1] MLP .

3 | apie., | 5349576 | 4637681 | 5642458 | BFGSO | SOS | Tanh | Identity

L1 MLP 1 os 07003 | 4975845 | 5418994 | BFGSO | E™OP | Tanh | Softmax

4| 30-6-2 y

1 MLP Logisti .

o | ap10., | 5254237 49,75845 | 5363128 | BFGSO | SOS ’ Logistic

1| MLP .

o | 3.3, |5254237 49,75845 | 5363128 | BFGSO| SOS | Tanh | Logistic

LI MLP o) 54037 | 4975845 | 5363128 | BEGS 0 | EMTOP | LOgistl | ¢ qox

7| 30-2-2 y c

1 MLP Logisti .

o | apis, | 5254237 4975845 | 5363128 | BFGSO | SOS : Identity

L) MLP o 81356 | 4879227 | 5474860 | BFGS0 | s0s | “°9M | identity

9| 30-9-2 c

21 MLP o) ca237 | 4975845 | 5363128 | BFGSO | sos | FO9St | Tann

0| 30-30-2 c

The models described in Table 39 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in

the mathematical package STATISTICA on the training set (the results of the best

models are presented in table 40).

Table 40. Results of two-factor classification (fragment)

Neural network
model

Growth
Decline - 0

/

Growth
Decline - 1

[ | Growth /
Decline - All
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MLP 30-26-2 | Total 448,0000 496,0000 944,0000
Correct 0,0000 496,0000 496,0000
Incorrect 448,0000 0,0000 448,0000
Correct (%) 0,0000 100,0000 52,5424
Incorrect (%) 100,0000 0,0000 47,4576
MLP 30-2-2 Total 448,0000 496,0000 944,0000
Correct 0,0000 496,0000 496,0000
Incorrect 448,0000 0,0000 448,0000
Correct (%) 0,0000 100,0000 52,5424
Incorrect (%) 100,0000 0,0000 47,4576
MLP 30-16-2 | Total 448,0000 496,0000 944,0000
Correct 52,0000 453,0000 505,0000
Incorrect 396,0000 43,0000 439,0000
Correct (%) 11,6071 91,3306 53,4958
Incorrect (%) 88,3929 8,6694 46,5042
MLP 30-6-2 Total 448,0000 496,0000 944,0000
Correct 5,0000 496,0000 501,0000
Incorrect 443,0000 0,0000 443,0000
Correct (%) 1,1161 100,0000 53,0720
Incorrect (%) 98,8839 0,0000 46,9280
MLP 30-19-2 | Total 448,0000 496,0000 944,0000
Correct 0,0000 496,0000 496,0000
Incorrect 448,0000 0,0000 448,0000
Correct (%) 0,0000 100,0000 52,5424
Incorrect (%) 100,0000 0,0000 47,4576
MLP 30-9-2 Total 448,0000 496,0000 944,0000
Correct 23,0000 485,0000 508,0000
Incorrect 425,0000 11,0000 436,0000
Correct (%) 5,1339 97,7823 53,8136
Incorrect (%) 94,8661 2,2177 46,1864

The data obtained showed that the best model is an MLP of 30-9-2 percent
with a correct classification of 53.81%.

The result of the two-factor classification "Growth / Decline™ for the test
sample for FIXP stocks is presented in Supplement 13 (for convenience, the
incorrect classification values were highlighted in red). The best model takes the
maximum number of correct classifications. In our case, such models are MLP 30-
26-2, MLP 30-2-2, MLP 30-6-2, MLP 30-19-2, MLP 30-9-2, which have 60.00%

correct classifications, which corresponds to 18 correct classifications. The worst
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model is MLP 30-29-2 with 50.00% correct classifications. 11 models: MLP 30-22-
2, MLP 30-23-2, MLP 30-20-2, MLP 30-18-2, MLP 30-25-2, MLP 30-27-2, MLP
30-28-2, MLP 30-16-2, MLP 30-3-2, MLP 30-14-2, MLP 30-30-2 have 56.67%

correct classifications.

Using the constructed networks for the "Growth / Decline" classification of

the share price on the training and test samples, the data presented in Table 41 were

obtained.

Table 41. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 13)

(Table 40)

MLP 30-29-2 52,54 50,00
MLP 30-22-2 52,54 56,67
MLP 30-23-2 52,54 56,67
MLP 30-26-2 52,54 60,00
MLP 30-10-2 52,54 53,33
MLP 30-20-2 52,54 56,67
MLP 30-18-2 52,54 56,67
MLP 30-2-2 52,54 60,00
MLP 30-25-2 52,54 56,67
MLP 30-27-2 52,54 56,67
MLP 30-28-2 52,54 56,67
MLP 30-15-2 52,54 50,00
MLP 30-16-2 53,50 56,67
MLP 30-6-2 53,07 60,00
MLP 30-19-2 52,54 60,00
MLP 30-3-2 52,54 56,67
MLP 30-2-2 52,54 56,67
MLP 30-14-2 52,54 53,33
MLP 30-9-2 53,81 60,00
MLP 30-30-2 52,54 56,67

The study of the constructed two-factor classifications showed that the best

model is MLP 30-9-2, since takes the maximum values of the percentage of correct

classifications both on the training and on the test samples, 53.81% and 60.00%,

respectively. We can recognize the obtained result as positive.
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Considered a three-factor classification for the FIXP stock. Two variables

were used to train the network — continuous and categorical. The closing prices of

the FIXP stock were used as a continuous variable. As a categorical variable — the

value "Neutral"”, if the share price falls within the interval (-0.05%; 0.05%) of price

fluctuations, the value "Growth" if the price has increased by more than 0.05 in

comparison with the previous value %, the variable "Decline", when the price has

decreased by more than 0.05% in comparison with the previous value.

20 neural network models have been built, which at a sufficient level will

predict the direction of price fluctuations. The results of neural network models are

shown in Table 42.

Table 42. Results of neural network models
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Ne | Architectu | Productio | Control Tested Learnin | Error | Hidden | Output
re n training | performan | performan g functio | neuron | neuron
ce ce algorith n asset asset
m functio | functio
n n
MLP 1 36 19088 | 3864734 | 40,22346 | BFGSO | E™OP | ann | SOftMa
1| 30-28-3 y X
MLP 1 3781780 | 3816425 | 39,10615 | BFGS8 | E™OP | Tann | SOftMa
2 30-5-3 y X
MLP | 35 38136 | 30.13043 | 37.98883 | BFGSS5 | E™OP | Tann | SOftMa
3| 30-19-3 y X
MLP | 36 92881 | 41,06280 | 37.43017 | BFGS7 | EMWOP | panp | SOftMA
4| 30-24-3 y X
MLP 1 39088098 | 3574879 | 37.43017 | BFGS8 | SOS | Tanh | Tanh
5| 30-11-3
MLP
6 | 20900 | 3580508 | 3913043 | 3743017 | BFGS7 | SOS | Tanh | Tanh
MLP BEGS Logisti
| a000.g | 3813559 | 3574879 | 37,9883 Y S0S . Tanh
MLP | 36 97034 | 4057971 | 4078212 | BFGSS5 | EMOP | ann | SOftMa
8 | 30-16-3 y X
MLP 1 3591102 | 30.13043 | 37.43017 | BFGS8 | SOS | Tanh | -°9U
9 | 30-10-3 c
L1 MLP | ocooea0 | 3816425 | 3743017 | BFGS 6 | EMOP | Tann | SOTtMa
0| 30-25-3 y X
LI MLP o0 07627 | 4106280 | 39,10615 | BFGS 6 | EMOP | ann | SOTtMa
1| 30-18-3 y X
1 MLP BFGS | Entrop | Logisti | Softma
o | apps | 3718220 | 3816425 | 37.43017 ” y ; §
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LI MLP o0 50503 | 38.16425 | 3798883 | BFGS§ | ENMOP | Tann | SOTMa
3| 30-11-3 y X
LI MLP ) o 60503 | 3623188 | 3910615 | BFGS 0 | TMWOP | Logisti | Softma
4| 30-9-3 y c X
L1 MLP o0 2ega7 | 4106280 | 4022346 | BFGS 6 | EMOP | Tann | SOTtMa
5| 30-20-3 y X
11 MLP | oo cie61 | 3013043 | 3966480 | BFGS 7 | ENtrop | Logisti | Softma
6 30-2-3 y c X
L1 MLP o0 01695 | 3061353 | 4022346 | BFGS 5 | EMFOP | ann | SOTtMa
7 | 30-22-3 y X
L1 MLP | oo 2ega7 | 4106280 | 3798883 | BFGS 5 | EMOP | ann | SOTtMa
8 | 30-21-3 y X
L) MLP a6 97034 | 40,09662 | 42,45810 | BFGs 7 | ENMOP | Logisti | Softma
9| 30-23-3 y c X
2| MLP | oo sso54 | 37.68116 | 39.66480 | BFGS 5 | EMOP | rann | SOtMa
0| 30-12-3 y X

The models described in table 42 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training set (the results of the best

models are presented in Table 43).

Table 43. Results of the three-factor classification (fragment)

Neural Growth \ | Growth \ | Growth \ | Growth \
network Decline  \ | Decline \ | Decline \ | Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 299.0000 330,0000 315,0000 944.0000
30-28-3 | Correct 161,0000 167,0000 13,0000 341,0000
Incorrect 138,0000 163,0000 302,0000 603,0000
Correct (%) | 53,8462 50,6061 4,1270 36,1229
Z(r,'/(‘:)o"e‘:t 461538 | 493939 958730 | 63,8771
MLP Total 299,0000 330,0000 315,0000 944,0000
30-5-3 | Correct 87,0000 254.0000 16,0000 357,0000
Incorrect 212,0000 76,0000 299,0000 587,0000
Correct (%) | 29,0970 76,9697 5,0794 37,8178
z%o"e‘:t 709030  |23,0303  |949206 | 62,1822
MLP Total 299,0000 330,0000 315,0000 944.0000
30-16-3 | Correct 112,0000 237,0000 0,0000 349,0000
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Incorrect | 187,0000 | 93,0000 3150000 | 595.0000
Correct (%) | 37,4582 718182 0.0000 36.9703
zf)‘/:)o”e‘:t 62,5418 28,1818 100,0000 | 63,0297
MLP | Total 2990000 | 330,0000 | 3150000 | 944.0000
30-18-3 | Correct 1150000 | 2350000 | 0,0000 350,0000
Incorrect | 184.0000 | 95,0000 3150000 | 594.0000
Correct (%) | 38,4615 712121 0.0000 37,0763
22/:)0”6“ 61,5385 28.7879 1000000 | 62,9237
MLP | Total 2990000 | 330,0000 | 3150000 | 944.0000
30-2-3 | Correct 71,0000 271,0000 | 9,0000 351,0000
Incorrect | 228.0000 | 59,0000 306,0000 | 593,0000
Correct (%) | 23,7458 821212 28571 371822
2%‘””“ 762542 178788 97,1429 62,8178
MLP | Total 2990000 | 330,0000 | 3150000 | 944.0000
30-11-3 | Correct 147.0000 | 2000000 | 8.0000 3550000
Incorrect | 152,0000 | 130,0000 | 307,0000 | 589,0000
Correct (%) | 49,1639 60 6061 25397 376059
:(r;f)o”ea 50,8361 39,3939 974603 62,3941
MLP | Total 2990000 | 330,0000 | 3150000 | 944.0000
30-9-3 | Correct 88,0000 2590000 | 8,0000 3550000
Incorrect | 211,0000 | 71,0000 307.0000 | 589,0000
Correct (%) | 29,4314 78 4848 25397 376059
zf)‘/(‘)’)c’”ed 70,5686 | 21,5152 | 97,4603 | 62,3941
MLP | Total 2990000 | 330,0000 | 3150000 | 944,0000
30-20-3 | Correct 102,0000 | 242,0000 | 3.0000 347.0000
Incorrect | 197,0000 | 88,0000 312,0000 | 597,0000
Correct (%) | 34,1137 733333 0.9524 36,7585
zcr)'/(‘;)o"e‘:t 658863 26,6667 99,0476 63.2415
MLP | Total 2990000 | 330,0000 | 3150000 | 944,0000
30-2-3 | Correct 94.0000 2480000 | 3,0000 345,0000
Incorrect | 2050000 | 82,0000 312,0000 | 599,0000
Correct (%) | 31,4381 751515 0.9524 365466
:{;f)o”e“ 68.5619 24 8485 99,0476 63.4534

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml

239



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

MLP | Totl 2090000 | 330,0000 | 3150000 | 944.0000

30-12-3 | Correct 107.0000  |227.0000 12,0000 | 346,0000
Incorrect | 192,0000 | 103,0000 | 303,0000 | 598,0000
Correct (%) | 357860 | 68,7879 | 3,8095 36,6525
;[;fj;”ect 642140  |312121 | 961905 | 63,3475

The data obtained showed that the best model is MLP 30-5-3, since has a
maximum percentage of correct classifications of 37.82%.

The result of the three-factor classification "Growth / Decline / Neutral” for
FIXP shares is presented in Supplement 14 (for convenience, the incorrect
classification values were highlighted in red). The best result — 33.33% was seen in
8 out of 30 models (MLP 30-28-3, MLP 30-5-3, MLP 30-16-3, MLP 30-18-3, MLP
30-2-3, MLP 30-11-3, MLP 30-20-3, MLP 30-2-3, MLP 30-12-3). The worst result
— 26.67% belongs to 3 models: MLP 30-10-3, MLP 30-9-3, MLP 30-22-3.

Using the constructed networks for the classification "Growth / Decline /
Neutral" of the share price on the training and test samples, the data presented in
table 44 were obtained.

Table 44. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 14)

(Table 43)

MLP 30-28-3 36,12 33,33
MLP 30-5-3 37,82 33,33
MLP 30-19-3 35,38 30,00
MLP 30-24-3 36,23 30,00
MLP 30-11-3 39,09 30,00
MLP 30-30-3 35,81 30,00
MLP 30-29-3 38,14 30,00
MLP 30-16-3 36,97 33,33
MLP 30-10-3 35,91 26,67
MLP 30-25-3 35,28 30,00
MLP 30-18-3 37,08 33,33
MLP 30-2-3 37,18 33,33
MLP 30-11-3 37,61 33,33
MLP 30-9-3 37,61 26,67
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MLP 30-20-3 36,76 33,33
MLP 30-2-3 36,55 33,33
MLP 30-22-3 36,02 26,67
MLP 30-21-3 36,76 30,00
MLP 30-23-3 36,97 30,00
MLP 30-12-3 36,65 33,33

The study of the constructed three-factor classifications showed that the best
model is MLP 30-5-3, since has the maximum value of the percentage of correct
classifications for both the optimal sample and the test sample. The obtained result
was not recognized as positive, because the percentage of correct classifications
fluctuates between 32.00% and 38.00%, networks of this architecture are not
suitable for three-factor classification.

2.8. Classification for OZON stock

A time series chart for the OZON stock is built (shown in Figure 8).

OZON

4350
4250
4150
4050
3950

3850
0 50 100 150 200 250

Figure 8. OZON time series
The two-factor classification for the OZON stock is considered in more detail.
To train the network, we used two variables — continuous and categorical. The
closing prices of the OZON stock were used as a continuous variable. As a
categorical variable — the "Growth" value, if the price has increased in comparison

with the previous value, in the opposite case — the "Decline" variable,
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Of the available 2500 pairs of input parameters, 500 neural network models

were built and the 20 best ones were selected. The results of neural network models

are shown in Table 45.

Table 45. Results of neural network models
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset function
functio
n
1] MLP .
a0.0.p | 5196481 5589041 | 50,00000 | BFGS7| SOS | Tanh | Logistic
2| MLP | o) 49267 | 5506849 | 5192308 | BEGS 3 | =NtroP | Logisti | ¢ o ox
30-29-2 y c
3| MLP o 79727 | 5506849 | 5027473 | BEGS 3 | MO | Logisti | ¢ g ox
30-28-2 y c
4 MLP BrGS
30-10-2 | 52,19941 | 54,4658 | 51,92308 | . SOS | Tanh | Logistic
> | MLP 505806 | 5452055 | 51,92308 | BEGS4 | sos |M09SU | ogistic
30-11-2 c
6| MLP .
s01e., |5L7302L | 5616438 | 50,7473 | BFGS4 | SOS | Tanh | Identity
Tl MLP o) 60997 | 5479452 | 50,82418 | BFGS 4 | EMWOP | Logist | o ok
30-16-2 y c
81 MLP o 90323 | 5534247 | 5100890 | BFGS 5 | ENtrOP | Logisti | ¢ g ox
30-9-2 y c
? 0oL, | 5272727 5534247 | 5109890 | BFGS3 E”;mp Tanh | Softmax
L1 MLP o) 08211 | 5424658 | 52.74725 | BFGs 6 | ENTOP | LOgistl | a0
0| 30-12-2 y c
LI MLP o) 08211 | 5360863 | 51.64835 | BFGS 3 | ENTOP | Logisti | o c ok
1| 30-26-2 y c
LI MLP o) 37637 | 5506849 | 51,92308 | BFGS4 | sos | -odisti | Exponenti
2 30-3-2 C al
LI MLP o) ee130 | 5506849 | 51,00890 | BFGS3 | E™MOP | Tanh | Softmax
3| 30-6-2 y
LI MLP o) 31672 | 5424658 | 52,74725 | BEGs 3 | ENTOP | Logistl | ¢ a ok
4| 30-19-2 y c
L1 MLP o 96481 | 55.80041 | 50,27473 | BFGS 6 | E™OP | Tanh | Softmax
5| 30-22-2 y
1] MLP .
o | ap.1a, |5LOG4BL| 5589041 | 5027473 | BFGS6| SOS | Tanh | Logistic
LI MLP o se405 | 56.16438 | 50,00000 | BEGS 2 | E™OP | Tanh | Softmax
7| 30-17-2 y
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LI MLP o) 08211 | 53.97260 | 51,02308 | BEGS 2 | EMTOP | Logisth | ¢ qox
8 | 30-24-2 y c

LI MLP o) 31672 | 55.06849 | 51,02308 | BEGS 5 | ENTOP | Logisth | ¢ qox
9| 30-25-2 y c

2| MLP 15 02346 | 5561644 | 50,00000 | BFGS1| SOS | Tanh | EXPONENt
0| 30-23-2 al

The models described in Table 45 were compared with each other by
calculating the percentage of correct classification, which shows how correctly the
direction of the stock price change is predicted. The classification was carried out in
the mathematical package STATISTICA on the training sample (the results of the
best models are presented in table 46).

Table 46. Results of two-factor classification (fragment)

Neural network Growth / | Growth / | Growth /

model Decline -0 Decline -1 | Decline - All

MLP 30-28-2 | Total 864,0000 841,0000 1705,000
Correct 443,0000 456,0000 899,000
Incorrect 421,0000 385,0000 806,000
Correct (%) 51,2731 54,2212 52,727
Incorrect (%) 48,7269 45,7788 47,273

MLP 30-21-2 | Total 864,0000 841,0000 1705,000
Correct 426,0000 473,0000 899,000
Incorrect 438,0000 368,0000 806,000
Correct (%) 49,3056 56,2426 52,727
Incorrect (%) 50,6944 43,7574 47,273

The data obtained showed that the best models are MLP 30-21-2 and MLP
30-28-2, because they have a maximum percentage of correct classifications of
52.73%.

The result of the two-factor classification "Growth / Decline” for the test
sample for OZON shares is presented in Appendix 15 (for convenience, the incorrect
classification values were highlighted in red). The highest percentage of correct
classifications for the two-factor classification is 70.00% on the test sample in the
MLP 30-28-2 model. The result of 56.67% is found in 15 models at once. The lowest
percentage of correct classifications is 53.33% for the models MLP 30-2-2, MLP
30-15-2, MLP 30-19-2.
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Using the constructed networks for the "Growth / Decline" classification of
the share price on the training and test samples, the data presented in Table 47 were
obtained.

Table 47. Percentage of correct two-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 15)

(Table 46)

MLP 30-2-2 51,96 53,33
MLP 30-29-2 52,49 70,00
MLP 30-28-2 52,73 63,33
MLP 30-10-2 52,20 56,67
MLP 30-11-2 52,26 56,67
MLP 30-15-2 51,73 53,33
MLP 30-16-2 52,61 56,67
MLP 30-9-2 52,90 56,67
MLP 30-21-2 52,73 56,67
MLP 30-12-2 52,08 66,67
MLP 30-26-2 52,08 56,67
MLP 30-3-2 52,38 56,67
MLP 30-6-2 52,55 56,67
MLP 30-19-2 52,32 53,33
MLP 30-22-2 51,96 56,67
MLP 30-13-2 51,96 56,67
MLP 30-17-2 51,55 56,67
MLP 30-24-2 52,08 56,67
MLP 30-25-2 52,32 56,67
MLP 30-23-2 52,02 56,67

The study of the constructed two-factor classifications showed that the best
model is MLP 30-28-2, since has the maximum values of the percentage of correct
classifications on the training and test samples. This classification can be used at the
closing prices of the OZON stock, since the study results were satisfactory and the
model classified the data provided well.

Considered a three-factor classification for the OZON stock. To train the

network, we used two variables — continuous and categorical. The closing prices of
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the OZON stock were used as a continuous variable. As a categorical variable - the

value "Neutral" if the share price falls within the interval (-0.07%; 0.07%) of price

fluctuations, the value "Growth" if the price has increased by more than 0.07 in

comparison with the previous value %, the variable “Decline”, when the price has

decreased by more than 0.07% in comparison with the previous value.

20 neural network models have been built, which at a sufficient level will

predict the direction of price fluctuations. The results of neural network models are

shown in Table 48.

Table 48. Results of neural network models
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Ne | Architectu | Producti | Control Tested Learnin | Error | Hidde | Output
re on performan | performan g functio n neuron
training ce ce algorith n neuron asset
m asset | function
functio
n
MLP .
11 3033 38,82698 | 39,45205 | 39,28571 | BFGS6 | SOS | Tanh | Logistic
MLP BFGS
5 | 30-29-3 39,29619 | 40,00000 | 42,03297 11 SOS | Tanh Tanh
MLP BFGS | Entrop
3| 30-28-3 39,23754 | 39,17808 | 41,20879 10 y Tanh | Softmax
MLP 13917880 | 3890411 | 41,48352 | BFGSO | sos | 9|  Tann
4 | 30-21-3 e
MLP 39,41349 | 37,80822 | 4258242 | BFGSO | SOS | Tanh Tanh
5| 30-18-3
6 SS{I 1‘1P_3 38,29912 | 39,17808 | 39,83516 | BFGS6 | SOS | Tanh | Logistic
MLP 39,12023 | 39,17808 | 40,93407 | BFGS9 | SOS Logisti Tanh
7 | 30-30-3 C
MLP | 3894428 | 39,17808 | 4148352 | BFGS9 | E"P | Tanh | Softmax
8 | 30-24-3 y
MLP BFGS
9 | 30-23-3 39,06158 | 40,00000 | 41,20879 11 SOS | Tanh Tanh
L MLP 38,94428 | 38,90411 | 39,56044 | BFGS9 | SOS Logst Tanh
0| 30-6-3 C
1 MLP -
1| 30-12-3 38,59238 | 39,72603 | 39,56044 | BFGS5| SOS | Tanh | Logistic
L1 MLP 13547507 | 38,63014 | 39,83516 | BFGS 5 | COP | LOUISL | gipmax
2 | 30-25-3 y c
1 MLP BFGS | Entrop
3| 30-15-3 39,00293 | 38,90411 | 42,30769 10 y Tanh | Softmax
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L1 MLP 50 70068 | 38.90411 | 40,10080 | BFGS 5 | ENTOP | Logisth | a0 o
4| 3053 y c

L) MLP 1 58 70068 | 40,00000 | 39,56044 | BFGS6 | S0s | F°9M | gentity
5| 30-6-3 c

1 MLP Logisti .

o | a0.10. | 3882698 | 37.80822 | 4010989 | BFGSO | SOS : Identity
1 MLP Logisti .

| 305 |3865103| 39,17808 | 4010989 | BFGS7| SOS ’ Identity
1| MLP BFGS Logisti

o | apo7.q | 3859238 | 3945205 | 4065934 | - SOS ’ Tanh
L1 MLP 159 76540 | 33.42466 | 3956044 | BFGSO | SOS | Tanh | EXPONENt
9| 30-10-3 al

2 MLP .

o | anop. | 3900293 | 37,6027 | 42,03297 | BFGSO | SOS | Tanh | Identity

The models described in table 48 were compared with each other by

calculating the percentage of correct classification, which shows how correctly the

direction of the stock price change is predicted. The classification was carried out in

the mathematical package STATISTICA on the training sample (the results of the

best models are presented in table 49).

Table 49. Results of the three-factor classification (fragment)
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Neural Growth \ | Growth \ | Growth \ | Growth \
network Decline  \ | Decline \| Decline \ | Decline \
model Neutral- Neutral- Neutral- Neutral-All
Neutral Growth Decline
MLP Total 426,0000 668,0000 611,0000 1705,000
30-18-3 | Correct 0,0000 515,0000 157,0000 672,000
Incorrect 426,0000 153,0000 454,0000 1033,000
Correct (%) |0,0000 77,0958 25,6956 39,413
;;j)o”eﬂ 100,0000 | 22,9042 743044 | 60,587
MLP Total 426,0000 668,0000 611,0000 1705,000
30-11-3 | Correct 0,0000 589,0000 64,0000 653,000
Incorrect 426,0000 79,0000 547,0000 1052,000
Correct (%) | 0,0000 88,1737 10,4746 38,299
2%0"90‘ 1000000 | 11,8263 89 5254 61.701
MLP Total 426,0000 668,0000 611,0000 1705,000
30-10-3 | Correct 0,0000 473,0000 205,0000 678,000
Incorrect 426,0000 195,0000 406,0000 1027,000
Correct (%) |0,0000 70,8084 33,5516 39,765
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Incorrect
(%)
The data obtained showed that the best model is MLP 30-10-3, because has a

100,0000 29,1916 66,4484 60,235

maximum value of the percentage of correct classifications of 39.77%.

The result of the three-factor classification "Growth / Decline / Neutral” for
OZON shares is presented in Supplement 16 (for convenience, the incorrect
classification values were highlighted in red). The three-factor classification has the
most frequent results of the constructed models: 9 (30.00% for 9 models and 20), 8
(26.67% for 4 models out of 20). The maximum score is 11 correct predicted values
(MLP 30-11-3 model), which corresponds to 36.67%. The minimum result is 7
correct values (23.33%) for models MLP 30-12-3, MLP 30-25-3 and MLP 30-2-3.

Using the constructed networks for the classification "Growth / Decline /
Neutral" of the share price on the training and test samples, the data presented in
table 50 were obtained.

Table 50. Percentage of correct three-factor classification of neural networks

Neural network model | The percentage of correct | The percentage of correct

classification on the classification on the test

training sample sample (Supplement 16)

(Table 49)
MLP 30-3-3 38,83 30,00
MLP 30-29-3 39,30 30,00
MLP 30-28-3 39,24 26,67
MLP 30-21-3 39,18 30,00
MLP 30-18-3 39,41 33,33
MLP 30-11-3 38,30 36,67
MLP 30-30-3 39,12 26,67
MLP 30-24-3 38,94 36,67
MLP 30-23-3 39,06 30,00
MLP 30-6-3 38,94 30,00
MLP 30-12-3 38,59 23,33
MLP 30-25-3 38,48 23,33
MLP 30-15-3 39,00 30,00
MLP 30-5-3 38,71 30,00
MLP 30-6-3 38,71 30,00
MLP 30-19-3 38,83 26,67
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MLP 30-2-3 38,65 23,33
MLP 30-27-3 38,59 26,67
MLP 30-10-3 39,77 30,00
MLP 30-20-3 39,00 23,33

The study of the constructed three-factor classifications showed that the best
model is MLP 30-11-3, which has a maximum percentage of correct classifications
on the test set of 36.67% and quite high on the training set of 38.30%. But the
constructed models for the three-factor classification should not be relied upon when
making a further decision, since this way of making a decision is no different from

tossing a coin.

Results of the study
The optimal volume of training samples for companies was selected:

e (JSC IrkutskEnergo (IRGZ) — 1300 values;

e PJSC Gazprom (GAZP), VTB Bank (VTBR), TCS Group Holding PLC
(TCSG), Yandex (YNDX), Detsky Mir Group (DSKY), Ozon Holdings PLC
(OZON) — 2500 values;

e Fix Price Group (FIXP) - 1400 values.

The results of the two-factor classification are presented in table 51.
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Table 51. Results of two-factor classification.

Hpkytck
Company SHepro l"azmpom BTb TCS Group
Stock IRGZ GAZP VTBR TCSG
Industry Energy Energy Bank Bank
Model MLP MLP MLP MLP MLP MLP
30-19-2 30-11-2 | 30-12-2 30-25-2 30-7-2 30-3-2
I—.||dd.en neurop Tanh Logistic | Logistic Tanh Tanh Tanh
activation function
(_)utp_ut neurop Logistic Softmax | Softmax | Softmax Softmax Tanh
activation function
Percentage of correct
two-factor 64.18% 51550 | 52,61% | 52,49% | 51,96% | 53,49%
classifications on the
training sample
Percentage of correct
two-factor 80,00% 63,33% | 66,67% | 66,67% | 70,00% 73,33%
classifications on the
test sample
. Fix Price
Company Yandex Herckuii mup Group Ozon
Stock YNDX DSKY FIXP OZON
Internet
Industry IT Goods for kids Retail commerce,
retail
Model MLP MLP MLP MLP MLP MLP
30-20-2 30-25-2 30-27-2 30-8-2 30-9-2 30-28-2
I—.||dd.en neuron Tanh Logistic Tanh Tanh Logistic Logistic
activation function
O_utp_ut neuror_1 Softmax Exponenti Exp_onen Softmax Tanh Softmax
activation function al tial
Percentage of correct
two-factor 5437% | 47.98% | 47.98% | 5572% 53.81% 52.73%
classifications on the
training sample
Percentage of correct
two-factor 60,00% | 76.67% | 76.67% | 66,67% |  60,00% 63,33%
classifications on the
test sample

For the problem of two-digit classification "Growth / Decline”, it was found

that most of the constructed networks have a correct classification percentage of

249

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

more than 60.00%, which means that networks with this architecture can be used to
solve the classification problem. These results can be considered positive, and the
constructed networks can be used to predict the direction of price movement.

The results of the three-factor classification are presented in table 52.

Table 52. Results of the three-factor classification.

Company Upxkytck | I'asmpo BTE TCS vandex IEGTCKI/I Fix Price Ozon
DHepro M Group i Mup Group
Stock IRGZ GAZP | VTBR | TCSG | YNDX | DSKY FIXP OZON
Internet
Goods .
Industry Energy | Energy | Bank Bank IT . Retail commerce,
for kids retail
MLP MLP MLP MLP MLP MLP MLP MLP
Model

30-22-3 | 30-6-3 | 30-13-3 | 30-29-3 | 30-23-3 | 30-22-3 | 30-5-3 30-11-3

Hidden neuron

activation Tanh LO?:IS“ Tanh Tanh Tanh LO%ISU Tanh Tanh
function
Output neuron - .
activation Softmax Exp_one Softma | Logisti | Softma | Logisti Softmax Logistic
) ntial X c X c
function

Percentage of
correct two-
factor
classifications
on the training
sample

38,37% | 40,94% | 41,11% | 36,13% | 42,40% | 36,00% | 37,82% 38,30%

Percentage of
correct two-
factor
classifications
on the test
sample

43,33% | 56,67% | 63,33% | 40,00% | 46,67% | 53,00% | 33,33% 36,67%

For the problem of three-digit classification "Growth / Decline / Neutral”, it
was found that for all constructed networks the percentage of correct classification
is 30.00 — 60.00%. The result obtained cannot be considered positive, since this
method of making a decision is no different from tossing a coin. The study showed
that networks with the considered architecture turned out to be of little use for the

problem of three-valued classification "Growth / Decline / Neutral".
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