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rocyAapcrBeHHoro 6ro

ra@e4pu
K&, MeXaHr4Ka kr 6uouexaHr,rKa) $e4epanrHofo
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IIOJII4TEXHIdqEAKIII/ YHZBC Ter)) K.[roeea Auqpea B.na4uuupoBr{qa Ha
AucceprarlrroHHyro pa6ory r{epenauoaa Oe4opa MraxafinoBur{a <MeroArr
tIOBbIIXCHPI.'I Hel( eKoMeHna CACTCM B

X O|DAHT4TICHHbI MOB BbIOO CJIOXHbIMI4 K OHHbIMI4
CBfl3'MI4 ( HA TIDI4M

sa6oreeaHzfi qeroseKa)). peAcraBneHHyro Ha cor.rcKaHrde yveHofi creleHr/r
KaHApIAaTa TeXHUT{eCKr.IX

aHaJlId3, y[paBneHple
yK no crequanbHocrr4 05.13.01 - Czcrenrurrfi

uHSoplraquoHHbre crrcreMbr

bHocrb ur6paunofi renrur

H

t4

B Hacrosulee BpeMt
3HaqnTerruofr creneHLI
14cKyccTBeHHofo r4HTeJrJre

BeAyulr4x HarpaBnetwil s
KOTOpbre nonyqaroT Bce

rrpaKTr4Ke.

TOIbKO AIq pa3BldTt4fl Ba)K

cr,rcreM MeAnrlr,rHcrofi 4vr
oco6eHsocru Kaxnoro K

pa3Blrrr4e unQopvarrr4oHHbrx rexuolorrfi B

o6ycloueuo r4ccneAoBaH:aflMvr B oltactu
Lr rrpHMeHeHHeM vx Ha [paKTLrKe. OAnznr H3

fi o6nacrpr rBn*orcr nefrpocereBble rexHoJlofl4r4,
brrree pacnpocTpaHeHr,re v [pr4MeHeHr4e Ha

Tetra AV cceprarluoHHcff
HefipocereBbrx rexHonorufi

pa6oru 9epenaHoea O.M. cBr3aHa c pa3Br4rr4eM

v 3aKrroqaercr B noBbrrrreHr4rl e$QexrznHocrt4
npr.rMeHeHz_rr MeToIoB, ocH H6rx Ha a[napare r4cKyccrBeHHbrx ueilponnrrx
cerefi (I,IHC), B ycnoBr4qx ofpaHHqeHHbrx oobeMoB AaHHbIX co cJroxHblMt4

MexAy HHMr4. Taras rocraHoBKa aKTyanbHa He

oro Hayr{Horo HanpaBJreHI4t, Ho pI B KoHTeKcTe

npaMeHeHnfl - 3aAar{e co3AaHI4r Kar{ecTBeHHbrX

rHocrr.rKr{, cnoco6Hrx He roJIbKo yqr4TbrBarb

Koppenr qnoHHbtMr4 cBfl3rM

BbropaHHofo npaKTr4qecKo

KpeTHOfO qeroBeKa npH oueHKe pa3BIdTI/,fl

3aooJIeBaHI4q, HO V BbIIOJI
peIxeHr4s 4auuofi 3aAar-rs

oS $e rrnnHocrr4 npr,rMeHeHr4

3Ta[ax: aHaJIpt3 MHOX{eCTBa

trb nporHo3br rro reqeHr4ro sa6oreeaHns. Als
B paooTe I]peAnararoTcr MeToAbr IIoBbrtUeHr4.q

HcKyccrBeHHbrx uefipoHutrx cerefi Ha pzrnuqHbrx
AaHHbrx, o6yueHze r.r orrrnMvaarJns. Hefipouuofi
eofi NaoAenr,r npr4 nporHo3npoBaHlrr4.cerr4, rrpr4MeHeHlre nefrpoc



Creneur o6ocnonan
3AKJIIOIIEHH

flo4po6Hoe orrr4caHr4e

no nropofr rJraBe lr4ccepra

B oilvcaHwvr Me
ucnolb306aHueM UC

aHanv3upoBaTb BnvIflHIle
nepe3anycKar upoqecc
ocHoBaHHr4 naHHOfo aHan
coorBercrByror o6uefi sa
aBTOp CCbrnaeTcr Ha
ocTaTKoB)), VCnOnb3yeM

aHovalufi , ocHoBaHHylo H

MOAeJrb, qBrttolua{cs. IIo
cooTBeTCTByrOIIIev cTpy
perpeccuousofi MoAenv 14

MUr HI4MI4 3 a\VU OTKnOHeHLI

oonaAaloT cxoxI4M fro
BrroJrHe o6ocnosaHHoil
perpeccr4oHHoM aHaJrrr3e.

HafnrAHo rrpoAeMoHcTpu
KOII4I{CCTBOM AHOMZLI]

rrpeAnoxeHHofo aBTopoM

Memod aduucreHun
nocpedcmaoM ctHclnusa ueil
orHocr'rrelruofi znSoplaa
[oJre3Ho rrpH rrpoeKTu
MoAenrr. B o6ocHonaHnz
yAaneHl4e r43 o6y.raro
uuQoprvraruBHocrr4 BeAer
ooyqeHHbrx Ha AaHHOM

AocryrrHort Ar'r- n3BJrer{eH

anQopvarv BHocrt4 yAane
HCCKOJIbKI4X MCTO.IIOB BbIq
TAK)KE OCHOBAHHbIX HA

t4cKnroqeHzfl aHaJrvr3Lrpy

cron6qa v3 na6opa
pa3nu r{Hoft IaHreHcHBHocrt4

Memod uacmpotircu c
uodeneil [peAnaraer crr
6onnuefi creneHr4 yrlkrrbr
3aKJrroqaeTcr B rrpr4MeHe
OIIII4OKH, KOTOpaq [o3BoJIt t43MeH-rrrb Beca o[rn6ox nepnoro r.rJrr{ BToporo
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ocTI{ Ka)r(AOfo HayqHofo rroJlor(e|Hhrfl., BbrBoAoB I.|

cQopnry.nlrpoBaHHbrx B AHccepraqrrlt
oxeHI4H, BbIABVfaeMbIX Ha 3aIIIr4Ty, rrpt4BoAr,ITct

aoHHor4 paooTbr.

BbtflBreHun aHoManbHbtx ua6nndeuuil c
meeuuou ueilpouuoit cemu flpeAnaraerct
ooqepeAHoro yArureHr4fl KaxAoro tts Ha6rrcponuil,
qer:nfl, n wa6mogafl 3a ero xapaKTepr4crt4xarran. Ha

Bo3MoxHo BbrqBarr re ua6lroAeHzr, Koropbre He
HoMepHocrv. Ilpr,r o6ocHoeaHr4r,r raKoro noAXoAa
THyro I-pyII[y MeToAoB ((aHa-rrr43a yAaneHHbrx
B pefpeacuoHHoM aH€UIn3e Lnfl BbItBIeHHq

cxo)KeM npvHrlrrne. [eficrnnTeJrbHo, uefipocerenar
cyrv anrpoKcr4vaquefr perpeccnouHofi MoAenrj c

pofr. llpr 3roM MexaHr43Mbr rrocrpoeHz,
y.reHr4fl HefiponHoit ceryt r4Meror cxoxnfi flpr,rHrltrrr
MoAenbHbrx 3HaqeHui,t or SarcrHvecKr,rx, a TaK)Ke

HI4eM v ceoficrsaiuz. lloerorvry Mo)KHo crir4Tarb
aBTOpa I4CtroJIb3oBaTb MeTOAbI, [pzMeHreMbre B

Arrfl HefipocereBbrx uo4elefr. B r4ccJrenoBaHr4v
BaHo, rITo Ha o6yvaroqeM MHoxecrBe c MeHb[rHM
brx ua6lro4euufi, cKopocrb cxoAaMocrr,r
ropzrMa o6yueuun HefipoHHoir cerw nyqttre.

uufropuamunHocmu exoduutx napaMempos,
me6ou MoOeJtu rrpeAHzBHaqeH Anr o[peAeneHH,

BHOCTT,T KaxAoro v3 BXOAHbTX [apaMeTpoB, qTo
Huv, aH€LrrI43e v oIITr4Mr43arlnlt Hefipocereeofi

AaHHoro MeroAa ucnonb3yercr ror Sarcr, qro
MHo)r(ecrBa rrapaMerpa c errcoxofi 4olefi

K yBenr4qeHr4ro BeJrr4qnHbr rrorperxuocrefi VIHC,
MHoxecrBe. 3ro o1:osc:e'qercs yMeHb[reHr4eM
nn$opvra rJuv Ha Bennrrr4Hy nponoprlnoHaJrbHyro

HoFo rrapaMerpa. B pa6ore rpLrBeAeH o6:op
creHr4-s nn$oprr,rarl4BHocrll BXoAHbrx napaMerpoB,
HHoM rrpI4HIIV[e, Ho ornl4qaloult4xcr cnoco6ov
I-o napaMeTpa: r4cKJrrorreHae cooTBeTCTBylOilIefo
bIX, 4o6aueuze K 3HaqeHarM 6eloro ruyMa

I4 3aMeHa Ha clyuaffHble 3Har{eHvA.

uQuvuocmu u HylcmzumerbHocmu ueilpocemelbrx
tronyqeHnr nefipocereBbrx uo4elefi, r(oropbre B

oruu6xz [epBoro r4nr4 Broporo poAa. MeroA
t4v rrapaMerpzgonanHofi $y"*uru Bbrqucneltr.



poAa Bo BpeMq
rpe6yeMbrM14

rrpo
xapaKTe

oobrcHqeTcr TeM. qTo

o0yr{eHr,Ig, HcIIoJIb3yeTCt

MOAeJTV, IIptI 3TOM BeJrr4q

oruz6oK. llpe4laraeMaq
oruz6xu rro3BoJuer orAen
oTpprrlaTeJrbHbrx n rroJIo)K

cKa3aHo Bbrrre. oruu6xvr
II3MEHCHVC BCCOBbIX K

o6yueHrar B cropoHy 6on
Bbrr{rrcJreHnofi ourz6xofi .
rosQSwqveHT vacrura6z
rrpr4Mepe o6yueHzr
cneqzSraqHocrr4.

Memod zKCnepmHo
npozHo3upogqHun [peAH
rrpof Ho3trpoBaHr4{ pzr3Br,rT

rrrafe rrpeAnafaeTcr rrptrM
rapaMerpoB KOTOpOtT

rpouecca. llepnuvHaa
3HarreHr,rr AaHHofo [apaM
HefipocereBbrx vro4enefi .

AaBaTb BbrcoKyrc rrofpeu
BBr,rAy HArrul{vfl B Hr4x c
c TeqeHVeM BpeMeHr4.

Qaxropon Ha BropoM
3KCrrepTHbIe 3IJaHI.dfl O

rpoueccoB. Taxzu o6
IrporHo3t4poBaHr{q ilpv
rapaMeTpbr KoHKpeTHoro
oco0eHHocTrx pa3BWTI,4.fl
rrLlcJreHHbrx 3KcrrepI4Me

cKopperflr4poBaHHbrx pe3y
o4uofi ToJrbKo Hefipocere

Memod cKornnu4e?o
pe3ynbTaToB nporHo3r4po
I4Crronb3oBaHhe Cleuvan
nrr6oprH Ha ocHoBaHvrv M
[poTer(aHwu Bo BpeMeHr4

Ha TaKOZ BbrOOpKe, yqv-t
rpoqecc, raK 14 r,rH$opu
[poqeccoB u oco6enn x vx pa3BvrrLrfl Bo BpeMeHu. tlpvt 3roM

o6yueuut, u reM caMbrM
KaMr4. 060cuosaHHocrb

vql4Ha ollltloKt4, BbIqnCIqeMat

fionyqvTb MoAenb c
AaHHOTO MeTOna

BO BpeMq npoqecca
fl pacr{era v3MeHeHr4r Beconrrx xoe$SnqueHroe

Ha r,r3MeHeHr4{ nprMo rrpoloprlr4oHanbHa BeII4qnHe
B pa6ore vro4H$rara\r4fl Qyurcqrzra Bbrr{r4creHufl
Ho 3aAaBarr xoeQ$[rlr4eHTbr vacurra6 vpoBaHtfl 4.ns
TeJrbHbrx snaqeHzfi oruu6xz. flpz erorra, KaK 6rrlo
c 6olrrunu BecoM 6onee clrnbHo BJruqror Ha
vIIrreHToB, r{To BeAeT K I,I3MeHeHr4rO lrpt4opr4TeTa
6rrcrpo cHrDKeHr4q [orperxHocrt4 Anq npr4MepoB c

n\ewcs K KJraccy, Anr Koroporo 3aAaH 6olruru il
Hvrs. Pa6orocnoco6socrr Merona rroKa3aHa Ha

ftpocereeofi MoAenr4 c 3aAaHHbrM ypoBHeM

KoppeKquu p%ytrbmamos HeLtpocemeqozo
Har{eH Anfl QHpr}KeH}4fl rrofpeuHocTr4 pe3ynbTaToB

rrpoqeccoB c r,rc[oJrb3oBaHuertt wIC. Ha nepnovr
rrr o6yueHHyro nefipocereByro MoAeJrb, oAHr4M H3
BJrreTcr npoAonxuTeJrbHocTb MoAenr,rpyeMoI-o
HKa [pofHo3a BbrrroJrHfleTct nyTeM yBenHqeHr4fl

r{To rBnqeTcq cTaHAapTHbrM rrpr4eMoM r43yqeHzq
Ka3bIBaeTCq, oAHaKO, VrO 4aUUUtA MeTOA MOXeT
ocTb lrpr4 MoAenvpoBaHldLr cJrO)KHbrX [poqeccoB,

x BHyrpeHHr4x Qaxropon, TaK)r(e r43MeHflrorrlr4xct
fl. yqeTa BIrvflHl4fl U3MeHeHHr AaHHbrx cKpbtTbrx

[peAnafaeTcq ncrroJrb3oBaTb noATBepxAeHHbte
BLTTI4Id BO BpeMeHr4 paccMaTpr4BaeMofo Tnfra

Aannuf MeroA o6re4uurer pe3ynbrarbl
Morrlr4 nefipocereeofi MoAeJr14, yuHrrrnarorqefi

poqecca, v oKcneprHyro nuSopvaqzro o6 o6ulrzx
r4ccneAyeMoro Tlara [poqeccoB. pe:ylsraru,
B rroKa3arrr4 ycrofrvznoe rroBbr[IeHHe roqHocrH
bTaToB oTHOCr4TeJrbHO IIpOfHO3a C npprMeHeHHeM

Monenr4.

HA TaK)Ke CnyxI4T Anr cHr4XeHHr rrofpeuHocTH
r4r [poqeccoB Bo BpeMeHV, OAHaKO rrpeAnaraeT
oil rporleAypbr QoprvuapoBaH:as o6yuarouleil

x(ecrBa na6lro4eHr.tfi, xoropoe coAepxnr AaHHbre o
AenvpyeMoro KJracca rpoqeccos. I4HC, o6yveHuar
BaeT KaK KOHr(peTHbre napaMeTpbr, Bnr,rrroqne Ha

ro o6 o6urrax oco6euuocrrx aaHHoro KJracca



npofHo3t4poBaHlIe BbInoJI
KoAr4pyrorqefo BpeMr,
rrpofHo3HpoBaHHq c II
pe3ynbTaTaMvr, [onyqeHH
ONVCAHHOIO BbIIIIE.
npofHo3t4poBaHr4r rrpu n
rrpkt r4crroJrb3oBaH[V
LTHAUBIdAyaJT bHbre napa
6oree 6olrtlroro o6reua

{ocronepHocrb r.r H

B qerBeprofi rraee o
[peAcTaBJreHHbrx B paM
aHarrkr3. Tarxe
peKoMeHAaTenbHor4 Qpr

rrpeAnox{eHHbrx MeToAoB.

nrr6opa noxasarereft 3

vc[onb3yeMoro rrpu o6
[poBeAeHr4r TecToB 14

Memod qbtfleneHufl a
[cnonb3yeT r4Aero aHarr
BbI'BJICHI4' AHOM€UIbHbIX

[pe.qnafaeMofo MeToAa 3
BMecro perpeccvousofi.
MeroAaMr4 o6HapyN eHVfl a
TaKxe 6azupyerct Ha

rrpopr3BoAr4Jrocb nyTeM B

o6yuenHofi Ha noJrHoM

MoAeJrr4, o6yuenuofi H

ua6lroAeHnflMvq KaxAbrM
HecKonbKzx ua6opoB AaHH

AOCTUT farOTCS npr4 t4 crroJr

Pa:pa6orKa AaHHoro
rpaHcQopMa\r4r v aHarv3
o6pa6orrcr.r r,r u$oprta a:1laa>>

Memod qdHucreHun
nocpedcmBon4 aHaJxu3a He
KOTOpbre aH€L[r,r3LtpyroT

noovepe4Hoft 3aMeHe 3

nepBoHaqarrbHbrx.

3aMeHbr sHaqeHnfr [apa
KIACC UqCCKI4MLI M CTO,IIAMI4

4

fleTafl [yTeM yBennqeHr4fl 3HaqeHr4r rrapaMeTpa,
oryveuHofi uefipoceresofi MoAenl,t. Toqsocrr
MeHeH[e M AaHHOfO MeTOAa CpaBHr4BArraCb c
Mr4 c rroMorrlbro MeroAa axcneprHofi r(oppeKunr4,
paBHeHUe rroKa3a[o 6oluuyro ToqHocrb

MeHeHHr4 MeroAa oKHa. 3ro noqcHqercr reM, qro
MeTOAa CKOnb3rUIefO oKHa yqr.rTbrBaroTct

Kalr(Aoro rrpouecca, qro, oAHaKo, rpe6yer c6opa
HHbrx 4nr o6yueHnfl.

Br.t3Ha rroJlo?I(e Hu R, Bbr BoAo B [f peKoMeHla qz fi
I4caHbr rporleAypbr rrpoBepxu pa6orocnoco6socrr4

paooTbl MeTOAOB, a TaKXe VX cpaBHlzTelsurrfi
Hefrpoceresofipa6orocnoco6Hocrr

Mbr, KoTopaq BKJrroqaeT peuru3ar_(r4ro Bcex
Kponre Toro, B rJraBe rrplrBoAr4Tcr o6ocHoeaHrre

KTI4 BHOCTI4 V OITVCAHI,IC MHOXCCTBA AAHHbIX.
r{eHuu nefipocereBbrx vo4elefi, a TaKxe An,
I4TEJIbHOfO AHULIIV 3A.

bHbtx ua6ilodeuuil c ucnorb3onaHLteM HHC
yA€rneHHbIX OCTaTKOB, rrpvMeHreMofo Anfl

a6nroAenufi B perpeccr4oHHoM aH€urr43e. Hoera:Fra
roqaercr B rrpvMeHeHnvr nefipocereeofi MoAenr4

lanuufi MeroA cpaBHr,rBancr c HecKoJrbKr4M14

oualufi, B ToM rrucJre c MeroAorvr DFFITS, xoropsrfi
ee anrarv3a yA€LrreHHbrx ocrarKoB. CpanueHae
qucJrenrfl norperxHocrr4 Hefpocereeofi MoAeJr14,

IaHHbrx c rrofperxHocrqM[ uefipoceresofr
MHOXeCTBe C yAZUIeHHbIMA aHOMZtrrbHbrM14

pt3 MeroAoB. Cpanueuze [pour3BoAr4nocb D,nfl
x. Pesynrrarbl rroKa3€ulLr, rITo nyqrulre pe3ynbrarbr

BaHrata npeAnoxeHHoro n pa6ore MeroAa.

oAa coorBercrByer rryHKry 12 <<Bnzyatu3arltrfl,
HHQoprr,ra\vLr Ha ocHoBe KoMrrbrorepHbrx MeroAoB
acnopra cnerlnarrbHocrrr 05.13.01 BAK pO.

uu$opuamuBHocmu exoduatx napaA,rempoa,
emeeoil uodenu orHocLtrcr K rpyrrre MeroAoB,

MeHeHr,re noxagarelefi npoqecca o6yveHna npkl
Hl4pI [apaMeTpoB 3HaqeHZtMI,I, OTII,rrrHbrMH oT

[peAnor(eHHoro MeroAa 3aKJuoqaercr B cnoco6e
erpoB. [anHufi MeroA cpaBHr4Bancfl KaK c
brrrl4c.tleHr4fl cvlrbt 3aBHcr4MoCTLr nepeMeHHbrx, TaK 14



c Hakr6onee eSQexrzn
BXOAHbTX [apaMeTpoB H

acKyccTBeHHo cO3AaHHOM

zHQopvraruBHocrr4
rper4Myrrlecreo Heil
TOM, IITO KIaCCI4qeCKI4e

pe3yJrbrarbr. lanrnefiur
AaHHbrx, y KoTopofo Hev
HO C npr4MeHeHVeM C

oueHKe noragarelefi
npeAnaraevufr B pa6ore
nnSopuaruBHocrlr BXoAH
3aBr4ctrMocrefi.

Pa:pa6orKa AaHHoro
rpancQopMarlur vr a:aarrvr

o6p a6 orx z ra u $ opu a\vr4>>

Memod uacmpoilKu cn
MOoeneu oTJlr4qaeTcf, c
3aAaHHbrM ypoBHeM C

rrpeAnaraeTcr acrroJrb3o
I4crronb3yeuofr B a-rrropr4

MeTOAa rroATBepx4aeTcfl
perxeHr4r4 3a!.aqv llonyqe
sa6oresaHus <<VIHQaprcr v
Tarxe e$QercrrzeHocrb Aa
nonyqaeMbrMr4 rryTeM cA
paBHoM $zrcczponaHHoM
rrpeAnolxeHHbrM e pa6ore
arore, MeHbrxyrc o6ulyro

Paspa6orxa AaHHoro
cfleqnilJlbHofo MaTeMaTUr{

aHa[n3a, oIrTI4Mt43aUI4t4,

au$opva\w>> nacropra c

HosugHa uemoda ercc

npozHosupogaHun 3aKlrcrr
Zcnolr:yercr rporleAypa
rapaMeTpa, KoArrpyrcqef
MOAenr4 C rrocneAyrorrlr4M
pa3BLrTVLr AaHHOfO KJraC

rrporHo3t4poBaHnr (c
IIpo.4onx(r4TeJrbHocTb n ) u [porHo3r4poBaHr,rt

MLt MeroAaMu Bbrqr4cJreHr4r zuQopvarv BHocrr4
pocereBofr Molenr4. CpanHeHrae ilpoBoAr4nocb Ha

MHoxecrBe Ha6nrc geuwitt, c r43BecrHbrMr4 ypoBHrMH
fo u3 rrapaMerpoB. CpanHeuue rroKa3aJro

brx MeroAoB Bbrqr4clrelanafl un$opvrarrjBHocrr4, tpk
eToAbr He BcefAa BbrAaBarrr4 yAoBneTBopr4TenbHbre

cpaBHeHne npoBoAr4nocb Ha na6ope peanbHbrx
a zH$opvrarvBHocrb Ka)r(Aoro r43 rapaMerpoB,

bHo p€r3pa6oranHofi npoqe4ypbr, ocHoBaHH ofi sa
KTr4BHocrkt. fiarlear_ [porleAypa noKa3aJra, qro
MeroA HMeer 6onruryro TorrHocrb Bbrq14cJreH14fl

x napaMerpoB rrptr aHanr43e cJro)KHbrx Henzuefinsrx

eroAa coorBercrByer rryHKTy 12 <Blrtyaln3atfvfl,
unQopnaar\r4vr Ha ocHoBe KoMnbrorepHbrx MeroAoB
acropra crerlr4€rrrbHocrz 05.13.01 BAK pO.

uuHocmu u Hyscm+umerbHocmu ueitpoceme*brx
M [onyqeHr4r HefipocereBbrx ruoAelefi c
yrorqux xapaKrepr{crt4K. B 4aHnofi pa6ore

c[eqlranbHyro SyHxquro Bbrqr4cJreHr4r oruu6rcz.
ax o6yueHrar VIHC c yr{r4reneM. [ocroeepHocrb
ruoHcrpaqzefi ero yc[elrHoro rrpr.rMeHeHur rrpr4

r4u uefipoceresofr MoAenr4 gKcnpecc-AlrarHocrwKu
or(apAa) c rpe6yeMbrM ypoBHeM cueqz$uqHocrr4.
HO|O MeTOAa Obrna colocTaBJreHa c pe3ynbTaTaM4)
ra [opora rlaccHQuKarlr4r,r. florca:aHo, qro [pr4
ypoBHe cneqn$zqHocrlr MoAeJrb, rtoryqeHHa,

noco6ou, I4Meer 6onrruyro qyBcrBareJrbHocrb, v, B

HOCTb Ar,Iaf HocTVp oBaHIlfl .

MeroAa coorBercrByer rryHKTy 5 <pa:pa6orrca
ro 14 €rnfopllTMurlecKofo o6ecne.IeHvq cl4creM

rrpaBJreHar, upvHflTr4fl perueHr.rfi v o6pa6orrcra
bHocrn 05.13.01 BAK P<D.

'pmuoil KoppeKquu p%ytbmamor Helrpocemeaozo
cfl B rrporleAype Qopvrr,rpoBaH:z.fl rrporHo3oB.

[onyr{eHr,rq [pofHo3a rrocpeAcTBoM yBenr,rqeHr,r,
[poAon)Kr4TeJrbHocrb rrpoqecca, uefipocereeofi

oqHeHr4eM Ha ocHoBaHlau o6o6rqenHbrx 3HaHuit o
rpoqeccoB. CpanneHze MeroAa uefipocereBoro
VBCJIVI{CHACM tIapaMeTpa, KOArrpyloxleI-o

np14 MeHeHHeM
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[peAno)KeHHOfO MeTOna Ha cnequanbHoM TecToBoM MHOXeCTBe froKa3ano
pa6oroc[oco6Hocrb r,l BbICOKyTO TOqHOCTb rrocnenHefo.

Pa:pa6orxa AaHHoro Merola coorBercrByer nyHrfly 5 <pa:pa6orra
cnellr4zlnbHofo MaTeMaTHq
aHarw3a, o[ITI{MI43aU14kt.

Kofo 14 anfopr4TMr4qecKoro o6ecneqeHaq cr4creM
ynpaBneHr4fl, npvHflTwfl perueuufr vl o6pa6orrcr.r

z u$oprura \vu>> [ac[opra c qlrarrbHocrrz 05.13.01 BAK PO.

Memod cKonbsnwezo
pe3ynbraToB rrpofHo3npo

HA TaKXe Cnyx(r,rT

14fl rrpoqeccoB Bo
Infl cHr4)KeHVq rrofperxHocTh

BpeMeHr4. Hoea:Ha MeroAa
3aKJIlOqaeTct B I4C|IOJI BaHlzvr oco6rrv o6pasov cQopvapoBaHHoro
o6yvaroulero MHo)r{ecrBa, KOTOpOe yqr4TbrBaeT He TOnbKO r4HAVBVrAyaJrbHbre

ro [poqecca Ha rexyulufi MoMeHT, Ho r,r vx BrruflHr4eoco6euuocrt4 MoAe nupy e
Ha rz3MeHeHr4e rrapaM lpoqecca Bo BpeMeHV. Cpannrarelsnrrfi aHanu3
[oKa3aJr 6olrruyro roq ocrb rro cpaBHeHr4ro c MeroAoM erccnepruoil
KOppeKIIl4r4, r{TO H;.ercfl 6olee rroJrHbrM yqeroM BlvrHVfl
LTHAVBLT Ay ZlrrbHbrx [apaM
rrcnon b3oBaHIdI"I .4aHHOf O

B npoqecca Ha efo pa3BuTAe BO BpeMeHr4, rrpa
Aa rrpo f Ho3r,rpo BaHr4r.

Pa:pa6orr<a AaHHoro
c[ellr4€trrbHofo MaTeMaTpIrt

aHutv3a, oIITIIMH3aUVLI.

MeroAa coorBercrByer rryHrcry 5 <paspa6orra
Kofo rr €trrfoprrrMaqecKoro o6ecneqenzq cvcreM

uHSopvrarlzpr) nac[opra c

rpaBneHzr, npvHflTlafl peneHzfi kt o6pa6orxa
qtranbHocrz 05.13.01 BAK PO.

Pa:pa6oraHHbre MeroA
peKoMeHAarelrsofi cacre
pa3BrTvrfl za6oreeaHu%I
Pa6orocnoco6Hocrr Lr

pe3ynbTaTaM14 Bbrqr,rcre
pe3ynbTaTaMH Bbrrlt4cJIeH

BeJrlrqr,IHbI norpeIIIHocTr4;
<fopo4cxar Krt4HzqecKaq
cBnAeTenbcTByer cooT
pa6ore.

Ha6mo4eHzfi, Merol Bbrrrr4

MeroA uacrpofirz cnerlr4

obrnr4 r4c rroJrb3o BaHbr rrptr co3A aHwvr H e fi pocere eo fi
br Anq AHafHocTLrKr4 V rrpofHo3r4poBaHHr CTeneHr4

cepAeqHo-cocy4zcrofr cvcreMbr qeJroBeKa.

eQQerrznHocrb cllcTeMbr rroATBepxAaeTcq
Ha r4cKyccrBeHHbrx Ha6opax AaHHbrx;

Ha peanbHbrx na6opax AaHHbrx c oueHxofr
pe3ynbraraMr BHeApeHV{ cr4creMbr B fAy3
6omuzqa i\e 4>> ropoAa llepvH, o qeM

ayoqzfi aKT, rrpeAcraBJreHHrrfi s npr4noxeHVvt K

rreHzr zHQoprvrarr4BHocrz BXoAHbrx napaMerpoB,

vlLl

3Haqunaocrb Arq H yKI{ rr [paKTltKrr BbrBoAoB r.t peKoueHgaqufi
rllroHHofo HccJreAoBaH Uq

II'IMOCTb BbIBONOB KOME oHHO|O CCJIC

Anq HayKH COCTaBJrrroT pa6oraHnbre MeroAbr [oBbrrrr eHVfl e$sexrneHocra
HeurpoceTeBbrx peKoM bHbrx ctrcTeM: MeTOA BbITBIeHZq aHoMaJrbHbrx

r4qHocrr4 v rryBcrBt4TeJrbHocrr4 HefipocereBbrx
uo4elefi, MeroAbr noBbrrrre r4r rorrHocrr4 rrpofHo3r4poBaHnfl C HC[Onb3OBaHr4eM
3KC[epTHbrx 3HaHVU U C UC b3oBaHI4eM CKOJIb3tIrIef o oKHa.



3Ha.{uN,Ioctl
cocToHT B CneAyrouleM:

pa3paooraH €ur

MeTOAOB;

pa3paooraHa

NI4A|HOCTI4KI4 U
cepAeqHo-cocyA

[onyr{eHbr pe3yn

CooreercrBrfe trtlc
I ) [zcceprauv oHHat

HayrrHo-KnanuQzxaqlroHH
rrocrpoeHua eQSercrHBHbr
o6letron nu6opox co c

Ianuoil 3a4a.uv HMeer 3Ha

<E-3crcynan>. MoAynr o6
ga6oreeaHvrflMqr>>. J\b 20 I 7

yKa3aHHbrx cBr4AeTeJrbcTB

aKT O BHeApeHr4Lr pe3ynb
KJu4 Hr4 qecra.s 6omHHrra J\b

czHlpoMa, nolTBepx{Aa
paspa6orauHofi cprcreMbr;

apfyMeHTr4poBaHbr vr oq
perxeHHf,N,ru. llOra3aTeJru
cvcTeMbr cpaBHV B€rnHCb

pLrrMbr u nporpavuurrft r(oA rrpeAnox(eHHbrx

poceTeBar peKoMeHAaTeJrbHaf, cr.rcTeMa nns
npofHo3r4poBaHnc cre[eHv pa3BzTzfl :a6oreeauai
cToI4 Ct4CTeMbI qenoBeKa:

Tarbr cpaBHeHr4r paspa6oraHHbrx MeroAoB.

quoHHofi pa6orsr rpe6yenrurM r(pr.frepnqM
9epeuauona O.M. rBrrercq :anepureHHofi

fi pa6orofi, n rcoropofi co4epxr,rrcfl peueHr4e 3a1ar.u
uefrpocereBbrx cr4creM B ycnoBr4flx orpaHaqeHHbrx
oxHbrMr4 Koppenf,rIr4oHHbrM14 cBq3qMr.r. perueHHe

eHr4e An.s pa3Br4uar uHQopMarIHoHHsrx rexHororufi

nlaruar.By:> He BbuBr,rna HeKoppeKTHbrx
e Marepr4aJla nofprqHo 14 rrocneAoBareJlbHo, pa6ora
HcrBoM. B pa6ore [peAcraBJreHbr HoBbre HayqHbre

qTo cBr4AeTenbcTByeT o nr4qHoM BKnaAe aBTopa

v aHKeT IIaIIHeHTOB C CepAer{Ho-cocyAt4cTbrMr4

{epxirrcr B rrpnnoxeHvrrx r< pa6ore. Tarcxe [onyqeH
B Ar4ccepraqraonHofi pa6orur e fAV3 <<fopo4crcaa

) ropoAa llepua, B orAeneHr4r4 ocrporo KopoHapHoro
rrJuir pa6orocnoco6nocru w e$$exrranHocrb

eHbr fro cpaBHeHr4ro c Apyfr4Mr4 r43BeCTHbrM14

r4BHocrtr pa:pa6orausofr nefipo-erccneprHofi
c rroKa3arerfl:l'lta Bpaqa-3Kclepra. flp, 3roM

14 BbIr{r4 cJrurelrHofi TexHI4 14.

2) lnccepraunoHHat ooTa BbrrroJrHeHa caMocTorreJrbHo, npoBepKa frpH
rloMorrrr4 ctrcreMbr ((A
3ar.rMcrBo sauvir. ZsroxeH
oonalaeT BHyTpeHHVM eA
pe3ynbTaTbr vr rroJroxeHu

Ar4CCepTaUVvr B HayKy;

3) llpaxrrzqecKoe
Hayr{Hbrx pe3ynbTaToB

Jrb3oBaHr're lonyr{eHHbtx t{epenaHonslv O.M
eHo B trflTla CBr,rAeTenbcTBax o focyAapcrneuHofi

pefucrpaqnH rrpofpaMM 3BM: Nb 2014618208 <HefipocnMynnrop 5.0), Nb
2014618207 <!ragSepeH arbuaq Ar4arHocrvKa sa6oreeaHzfi cep.qeqHo-
cocyAncrofi cucrevru (H M)), Nb 2015618984 <llporpavvuufi KoMrrrreKc
<<E-?cxylan>. Hefi w MoAynb Ar4afHocrr4Ktr cocToqHnr cepAeqHo_
cocyAkrcrofi czcreMbr r{eJr BeKa>, 

^& 
2015618985 <llporpavrvuufi KoMrrrreKc

l0 <Hefipo-3KcneprHafl cvcreMa AnarHocrvKt4 t4

rrpofH03r,rpoBaHHr p14cKo cep.qeqHo-cocyAncrbrx sa6oneBaHHfi). Konnr.r

4) llpeanoxeHHbre TopoM 4nccepraqnouuofr pa6orrr MeroAbr

r{yBcTBt4TeJIbHOCTb pa3 ausofi cucreMbr c,ocraBn]ra or 87 /Io 64 oA
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5) OcnonHrre

2. Illzpzua npopa6orxu
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4.

orry6Jrr,rKoBaHbr s 22 ne,l
BXoAruIr4x n llepeveHb pe
-ObITb oIIyOnI4KoBaHbI
courcKaHHe yueuofi cre
vHAeKcr4pyeMbrx B Me

ony6lHxoBaHbr 7 resucos
npoFpaMM arq 3BM;

6) Coucr<areJrb gepen

3AI,IMCTBOBAHUfl MATCP

nonyrreHHbre B coaBTopcT
coBMecrHue ny6nra Ka\nv.

Taxuvr o6pa:orr,t
TpeooBaHnqM, rrpe AbflBnfl
yveuofi cre[eHr4 KaHg.uAa

l. Bucoxufi
cocrorulzfi

METOAOB IIOBbIIUCHI4'

npoBeAeHHOe r4CCneAO

3. BuyrpenHee eAr4Hcr
cTpyKTypa r43roxeHurq

l. Ha crp. 43 4ucce
BbI'BJICHI4{ AHOMZLIIbH

paoorbr, oAHaKo He rrp
B HeAocrarKax Mero.rla
6orrura,g BbrqI4cJrvren
oAHaKO l]pv cpaBHeH

AAHHafl XapaKTepacTvr
Ha crp. 78 Hazsauus
a Apyfafl qacTb HeT,

o6ycnoeneHo AaHHoe B

Ha crp. 84 He yKa3aHo
oA, 15 Yo u 7 Yo npu
Tecrr4pyroqee r4 rroArBe

Cne4yer orMerLITb, rtro
ocHoBHble TeOpeTaqecKV e

pe3ynbr B,
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[onyqeHHbrx Bpar{aMI4 Ha OCHOBaHhH
14 r4HcrpyMeHTanbH brx r4ccJre gosanuit;r'a6opa pHbrx

Hayr{ bre pe3yJrbrarbr A14ccepraquoHuofr pa6orrr
bIX pa6orax, B ToM r{I,Icne: 6 crarefi e xypHaJrax,

eH3r4pyeMbrx HayqHbrx lr3AaHuit, s Koropbrx AonxHbr
HoBHbre HayqHbre pe3ynbrarbr guccepraryufi Ha

vr r.arrilv4ura HayK, 4 crarbr4 B xypHanax,
napo4nofi 6ase Scopus. Tarxe rro reMe pa6oru
u 5 cBr4AereJrbcrB o rocyAapcrBeHHofi perwcrpagt

HoB O.M. ccbrraercq Ha aBTopoB
oB v oTAenbHbrx pe3ynbTaToB.

, r4MeroT cooTBeTcTByrorrlyfo oTMeTr(y

14 I4CTOT{HHKI4

Pe:ylrrarrr,
H CCbIJIKH HA

ypoBeHb
B pa3BlrTr.r

MaTpr4BaeMoe vccneAoBaHVe cooTBeTcTByeT

Ha col4cKaHldeMIIM K At4cceprarlr4oHHbru pa6oranr
TexHr,IqecKHX Hayr(.

HcrBa ArrccepraqHonsoft pa6orrr
aKTyanbHocrr4 Teoperr4qecKr4x accneAoBanuit,

uefipocereBbrx rexHolorufi ;

Borrpoca, BKnroqaroqar pa:pa6orrcy HecKoJrbKHX
a$SexrznHocrrz HefipocereBbrx cncreM, a raKxe

He eQ$exrr,rBHocrn t4x coBMecrHoro rrpurMeHeHr4r;
pa6oru,

Tepvana.
IIocneAoBaTeJIbHOCTb fpaMoTHaq

Kr.r AucceprarlrroHHofi pa6orrr

AqEHHbIC BbIIIIE

H
nuofr pa6oru [epeqrrcneHbr Bo3MoxHbre cnoco6rr

FO npr4Mepa rryTeM allanv3a pe3ynbTaToB efo
AIdTCfl OrrVCaHr4e KoHKpeTHbrx [porleAyp;

BbrrBJleHrlf, aHoManbHbIX Ha6lroAenzfi yrcasbrBaerc,
afl cJro)KHocTb peanr43yrorrlnx el.o arrfopr4TMoB,
c ApyrlrMr4 MeroAaMr4 o6napyxeHtfl anowatuit

He yr{aTbIBaeTCt;

trpofpaMMHbrx KJIaCCOB AMeeT rIOAqepKr4BaHr4e,
pr4 3TOM I43 TeKCTa Z^J/'pt KOHTeKCTa He qcHo qeM

NCHLIE;

ocHoBaHl,ru r{ero 6rrlo nu6paHo coorHorlesue 7g
EHI4IJ MHOXECTBA na6rro4e uuir sa o6yuarcrqee,

HeAOCTaTKI4 He BIHqK)T Ha

Aaroulee.

rrpaKTr4qecKr4e pe3ynbrarsl pa6orrr.



[Hccepraqur Ha
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BurnoAsr H 3aKJrroqeHue
My <<MeroAH nosbrureHrar essexrraeHocrz

CI4CTEM B YCJIOBI4'X OTPAHI4qEHHbIX
oobeMoB B K CO CJI

'qLIOHHbIMI4 
CBq3'MA ( HA TIPZM

HOCTI4KUI ufl ce
.reronera )>> flBlrflercfl. eunoE HayqHo-Keanr.rQuxaqzoHuofi pa6orofi, B
roropofi pe[reHa Ba)KHat
MaTeMaTI4qeCKOrO V Al
npvHflTtafl peureHzfi u

yqHar 3aAarra s o6racrz paepa6orKr4 cneq[anbHoro
pzrMt4qecKoro o6ecneqeHVq c14creM rroAAepxr(14
pa6orrz zu$opnaaqr.rn. Anrop At4ccepraqzoHHofi

pa6orrr, H xafilonzq. 3acnyxr4Baer [pr4cy)K1eH:z.fl yveHofi
CTCIIEHV KAHAIdAATA TEX

Czcrerunstit artatu3, ynpa
r.r uQoprvrarrHoHH br e cr4cre M

aqecKrzx HayK rro clerlniurbHocrt4 05.13.01 -
eHve ra o6pa6orra zHSopMarIr4H (rexnauecKue 14
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