
1.2.2.

MI4HIICTEiP CTB O HAYKI4 14 BbICIIIE| O OIBPA3 OBAHII'I
P O CCI4fr CKOfr oEAEPAUI4I{

roc yAap crBenHoe aBToHoMHoe o6pa.: onareJlbHoe yqpexAeul'Ie
Bbrcrlero oop a3 oBaHI,Is

A. B. Toncrl4Kort
2022 r.

OUEHOqHbIE MATEPI4AJIb,I
ilo Al{cqnnJII4HE

TITIIECKOE MOAEJIIIPOBAHI{E' III,ICJIEHHbIE METOAbI
II KOMIIJIEKCbI TIPOTPAMTM

no Havqrlofr cneuzanrnocrll
MATIIIECKOE MO,4EJII{POBAH}IE, qIICJIEHHbIE METO.4bI I4 KOMIIJIEKCbI TIPOTPAMM



f. ilacnopr H0rrHbrx MaTepI,IaJroB no .qncqurlJrlrHe

i\b
tln

Tevu Ar
B xoAe'

BraA rrpoM(
(3arrer, c

cuprrrJrr{Hbl (.uoaym)
eKyrqefo Ko,HTpoilfl,

xyro un o ff atTT e cr arlvrkr

/Kir:aHrreM ceuecrpa)

KoA u coAopxaHrre

3

71ft - rnoro6"ocr;n
Kpr,rTr,rqecKoMy aHaJ[r3)

coBpeMeHHbrx HayqrFrEr>

f eHepr{poBaHr,re HoBbD(

perrreHr4r{ r.IccJreAoBirToJ

npaKTr4rrecKHx 3a,uaq, B

MexAucrlr4nnrrHapHbDl
YK-2 - cnoco6Hocr:r n

r{ ocyqecrBJlrTb KoMIltJ

UCCJIeAOBaHLI', B TOM q

MexArrcqurrJril HapH.ble,

UEJIOCTHOTO CI{CTEMHCII

Mr.rpoBo33peHr,It c I4c[o
suanuf4 s o6racrIl Hclc
(funoco(puM HayKlI;
YK-3 - roroBHocrb yq

pa6ore poccraftcr<ux rI
MexAyHapo,4Hbrx r4ccJr(

KOJTJTeKTT.TBOB rro pemer
r HafrHo-o6pasonare.n
YK-4 - ro:roBHocrb r,rc

CO,BpeMeHH:bIe M€TOAbI

uayrHofr KoMMyHnKarII

focyAapcTlleHHoM pI I{H
g3blKax;

YR-s - cnoco6Hocrb n

perrrarb gal.laqr4 co6cr,s,

upo(f eccuouaJrbHoro rt{

pa3Br4Tr{.fl;

OIIK-I- cnoco6nocr:r
caMocToflTenbHo ocynq,

HayrrHo-uccJreAoBareJfi

.IIEgTEJIbHOOTb B COOTBE

npo(peccnouamHofi o6
IICITOJTb3OBaH[eM COBp(

MeroAoB I,IOCJIeAOBaHI{j

rarr(f oprraaqploHHo-

KOMMyHT{KarIrrOHHbX T

OIIR-2 - foroBgocrb I

lperroAaBaremcroft Ae

ocHoBHbrM o6pasonare
nporpaMMaM Bblclllefio
nR-I- croco6uocrb tr

I4 I,ICCneAOllarb HOBbIel

M|ITEMATI,IIIECKPIE METO,

MoAeJrr.rpoBauras o 6rex
rrocneAoBaTb rrocTpoeE

1 2

I Tpe6onanu.

aBrope(bepr

: K Ar4ooepraar4r4 14

ry

2. flacnopr nr vquofi cfrelr[aJrbHocrl,I

J. floAroroeK
npeAcTaBn€

Ar,rcceprarlr

r AOKyMeHTOB Ant
FII,IS B

outlufr coBe)T

4 flopx,4orc n1

Al1CCepraIIr
aTTecTaur4o

roBeAeHI,Ifl 3 arqr,rrbr

H II IIO.IIIOTOBKA

IHOTO ,IIEJIA

5. KauAzAarc
cerraecrp)

urft ersaneni (5

KOMIIETEHIIH14

KOMy aHaJMSy rr OrIeHKe

Hbrx HayqrFrErx Aocrr,rx enuit,
BaHr,re HoBbD( u4efi npu
I,ICCJre,4OBIIT0JIbCKpIX tI
SKHX 3aAarcl, B TOM qLICJIe B

rnnrrHapHbx o6raorxx;
roco6Hocr:r npoeKTr{poBarb
TBJI'Tb KOMIITJIEKCHbIE

],Hkrg., B ToM qlacne

rrrJrl4HapH.ble, Ha ocHoBe
ro cr{cTeMHoro HayqHofo
peHr,It c r4c[onb3oBaHr,reM

o6nacru :aclopuvpr
4M HaWI{I;
)TOBHOCTb yqaCTBOBaTb B

rcctzfrcKux r,r

)oAHbrx r4ccJreAoBaTeJrbcKrax

BOB rro pemeHr4ro HayrrHbrx
-cl6pasonare.rrbHbrx gaplaq;

):IOBHOCTb I,ICTIOJIb3OBATb

IIbIE METO,IbT I,I TEXHOJIOTIII4

KOMMyHnKaT\Lrpr HA

rIleHHoM pI I{HOCTpaHHOM

uoco6uocm nJraHr.rpoBarL I,I

Llraqr4 co6cr,seHHoro
II{IIHOCTHOTO

oHoclrb
I ocyntlecTBJlflTb
IBATEJbCKYIO

coorBercrByroqeft
nofi o6nacrra c
d coBpeMeHHbrx

OBAHI{' I4

)-
rHbx rexHolorufi;
FIOCTb K

;Koft AetreJrbHocrl,I lto
3OBATEJIbHbIM

crrrefio o6pa":onauua.
rocrb paspa6arunarr
toBblel

) MeTOAbr

o6rexron u nnleuuit,

0qeuounrre
r\{aTepr4anbr

(eudat u
xonuvecmeo)

Vcrnrrfi onpoc.

Yctrrrfi olpoc.

,{orcna4-
rrpe3eHTarlur.

VcrHrrfi onpoc.

HbIE



MaTeMaTuqecKple MoAC)JIII lI
cooTHocplTb I,IX C AaHHbIMIA HarypHofo
3KCnepI,IMeHTa.

nK-2 - crroco6Hocrb K clIcreMHoMY

alurkrsy upo6leu, o6cl uronauuro
nrr6opa, paspa6orre I{ TecrI{poBaHpIIo

aAeKBarHbIX 3aAarle, erf (perrunurx
BbITII,ICJIHTEJIbHbIX METOAOB }I

anropnTMoB cpeAcTBa:MI{

[epcrIeKTI,IBHbIX KOMnbIOTepH6IX

rexnorornfi.
IIR-3 - cnoco6nocrb K pean[3arJpru

s(f (peruunubrx rIIlIcJIerl:Hbx MeroAoB lI
anropI,ITMOB B KOMIIJIeKCaX

rpofpaMM.
IIR-4 - ro'roBnocrb K rIpoBe,{eHpIIo

KoMnneKcHbrx I{cc JI e.4o s aHI'Ifi

HayqHbIX I,I TexHl{qecxux upo6uerrl c

npuMeHeHlleM MareMaruqecKofo
M OAenI4p O B AIILlg- BbIrrlncJII,ITeJIbH OrO

gKCrIepI4MeHT A U [pOrpaMMHbIX

cpeAcTB.

IIR-f - cnoco6uocm r
lperroAaBan[Io B Bblclrrlrx yle6Hux
3ABOAOHI'IqX AI{CIII,IIII].IH' CBt3aHHbIX C

MareMaTprqecKkIM MoAen[poBaHI{eM,
IIT4CJIeHHbIMI,I MeTOAal{I4 14

KOMNJIEKCAMI'I NPOIPA,MM, C
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Ycrnuft poc [poBo rtrrcfl. rro reoperuqecKoMy Marep]nany. Ars rIoAforoBK.tI ueo6xoAlitrlo

flpopaoorarb JIeK rc u [poqilITaT'b peKoMeHAyeMyIo JIpITepaTypy no TeMe. Ycrsuft onpoc MoXeT
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[poBoAuTbct B

BOlpocaM.

HarrHbrx rpyAoB,
IIOAKTHK}I.

rrpaBorrpr,rMeHld

TIDAKTI{qECKOM

IIpeAs.sBJIf eMbrMI,I

lpe.qcraBJrfeT oAI{

AOKJTa,4OM-U

ycTHoe

e rrgAlrB.trAl4Jrr,Hofo co6eceAoeaHnfl, vllrkr co6ece4onantrfl B MaJIrIX rpylnax rro

u pe$epaT [peAcTaBJItIoT co6oft Kpal]Koe II3JIOX9H]Ie coAep]I(aHvfl

flTeparypbr no onpeAeleHnofi Hayr{Hoft TeMe,, MareplianoB rlpaBorlFrlaueuuteJrsnofi

BKa K AoKJraAy r,r pe(fepara noApa3yMeBaer cal\docrotreJlbHoe u3yqeHae ac[[paHToM

rrpaKTtaKlr rlo onpeAeneHulru BOIIpOCaM, He paccMaTpuBaeMbllvl IIOApOoHO Ha

14, cLrcT'eMaTI,I3aIII4Io M:arepl{ana }I KpaTKoe ero u3JIoxeHI{e. l]elr 4orna4a-

K HayqHbryr orrre'raM, o6s,opaNa u crarbtM. Ila nperr,r.f, I,I3yqeHI4r Kypca acnllpaHT

pesepar rro roMe Ar{cceprarlrroHHoro I,rccJIeAoBaHur. KonrpoJlb - BbIcrylJIeHI{e c

\ueir. u rpeAcraBJreurae pe$epara.
SK3aMeH BiKJIIOqaeT S ce6s IIIcbMeHHbIfi: oreer Ha Bollpocrt 6Ialeta, a 3aTeM

rrpe3eHTarlrrv kr H rrlrcal|Infl. pe(petrlara .- [p]rBr,rrr,re ac[[paHTy HaBbIKoB KparKoro, JIaKoHI,IqHoro I4

HayrrHoro [peA ptfl. co6paunrx MaTepI,IanoB I{ (far<ron B cooTBeTcTBI'Iu c rpe6onanvIflMvl,

BorrpocoB PIIA.
r4e rro STrrM oTBeranr. KaNArrft 6uler BKJIIOqaeT S Ce6s Tp?I Borlpoca ng rreperlHs
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AJrfl rlpoBeAeHrrtr TeKylrlefo KoHTpOrs

rro reoperfirrecKorvry Marepr4any. ,{nx uo4roroBlcl4 neo6xoAlttro upopa6orarb JIeKIIltrc

regAyeMyro Jrrrreparypy no reMe. Vcrsrrfi orfpoc Moxer rlpoBoAll:lbcx n $oprrle
oBanr,rq plnu co6eceAoBaHl,It B MaJIrIX rp:/[nax rlo BorlpocaM.

Co6ece,q re no Teue 2.Ilacnopr uayuuofi cnellllanbuocrl'I
gavqnofi cne11uaJlbHocrq L2.2. il oco6eunocru ero colc)craBJleHrlfl c1) flacno

[yHKTbI ][aCIIOpTa CIeUIIaJIbHOCTI4, BbIHOCI4MbIe Ha 3aIIIuTy H M€tTeMaTLIqeCKI4e

IJpIfl.

br rr MeroAbI KoMlrbrorepHoro MoAennpoBalJlr.fl HA OCHOBe pe3yJrbraToB HaTypHbIX

ypoBHe xounerenqr,Ifisnaur,rfi rlo Aplcq[[nlrHe uayruofi c[equaJlbnocrrI u

Barb0t oJIeAyIOrUux KpI{TepI'IeB:

HHee, rny6ioxocl u fiporrHos 3HaHr4e rlporpalv{MHoro MarepLIaJIa no ,{ucIII{IInlIHe

uayuuoft ,cneulraJrbHocrr4. Ilonuuaurae co,qepxaHl,Ifl ocuosHofi upo6leuafl'Iru

ocrl,I B COOTBeTCTBIII{ C ee rac[opToM.
2.3nanueu oe tBiraAeHI,Ie Kraccualecxofi u coBpeMelrHofi vroHorpatpuuecr<ofi (n rornn r{ucfle

pofi no uayruofi cileqrlaJlbHogl'u.

cocraBrqrb rofuqecKu o6ocnonauurrfi ulatl orBeroB Ha gK3ilMeHaIII{oHHbIe

BnaAeH[e ncln.srufiurrM aII[apaToM cooTBeTqrnytoqeft uaylnofi AI{cqunnuHLI'

AHANI'I3I,IP0BAT.6 P€I3II,FIHbIE AOKTPI'IHAJIbHbTE T4 TEOPETUqECKI4E IIO3I4UIII IIO

pooneMaM QrleqtraJlbHocrl4.

o6ocnoslrBarb cBoI,I cyxAeHI,L{ B cnopur,Ix HayrrHbIX upo6leuex, KoppeKTHoe

7. Yrraeuue Bs3brBarb reope:tuqecKlile 3IIaHI'I'

8.v bHOE I'I3JIOXEHI,IE CTPYKTYPbI,

V.

9.A

C f lpaKTI'IqeCKI'IM OIILITOM.

TeopeTl,IqecKux I,I npaKTI,ItIeCKI'IX BOTIpOCOB TeMe

uoe o6ocnoBaHqe npuqLIH nlt6opa MaToMaTl,Iqecrofr Mo.qenll AI'IccepTaIIvtvL ee

qelefi u 3aAarl, [pe.{IroJlaraeMbrx TeopeTI{qecK}IX BbIBOAOB V IpaKTI,IqeCKI4x

lr co6ofi KparKoe rr3JroxeHrre coAe)pxaHr,Ifl Hayr{Hblx rpyAoB, nl4Tepilrypbl rlo reMe

r,rccJreAoBar{us, r\,{arepr4anoB [paKTI.mu. O6teIvt pe(pepararrtoxsrAocrl'Irarr 15-25 crp.,

BpeMr, orBoAHMOe Ha efo noAroToBKy - oT 2 HeAell [or Mecflt{a.

Ouesra n HoD craBr4Tcs la perfepar, r] KoropoM aKTyaJlbHocrb pa6or:rt o6ocuonana

TaMlr, yBs3aHa c coBpeMeHHoft npO6neualuxoft. Ifelu, 3aAarIvI, o6lerr,IIpieAMeT

[Ipo

pa6omt clpoptrryn aHbr KoppeKTHo. llayuuaa HoBI{3iHa c(poptrlylttpoBaHa rlo HecKoJIbKhM nyHKraM I{

Or6op r,rKoB [poBeAeFr KoppeKTHO, B pe3ynbTaTe xpuTuqecKolo anuwlga reoperurtecxofi

OA3bI HAH.IIEHbI II . Ocynler:rBJleua IIocTaHoBKa npo6nev.bl B TepMpIHaX TeMbI HccneAoBaHufl.

CQopntyrupoBaH rrurrfi I{ccneAoBarelrcrrlft Bonpoc n I unu ua6op rl{nore3.

O(fopunen r,r cTr{Jrb }I3JlO)KeHIiIrI COOTBeTCTByIOT IIpaBI4JIa.M, BCe IIUTI{pOBaHI',If, KOppeKTHbI.

saqmeHoD BbrcrarlJrqerc.f, sa pe$epar, n KoropoM aKTyaJIbHoc,Tb pa6o:rrt HeOqeuxa (
pa6orrr paoxoAlntcfl c reMofi pa6orbr, sap;aqv HerIocJIeAoBareJIbHbI ll He rlo3Bor.f,[or

onpeAeJleHu o6texr u npeAMer lIccJIeAoBaH[tl.

pe(fepuporlaHrre uclorrHllKos 6es rny6ororo KpllTuqecKoro aHaJIIl3a, KoJIIz\IecrBo

rleHo, np[r]yTcTByIOT I,ICTOTIHI{Kn COMH[TerbHOro Kar{ecrBa.
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bro TOop,eluqecKue [oJIoxeHI{t MaTeMaTI4tIeCKOfO MOAeII{pOBAHAfl., III4CJIeHHLX

lporpaMM. Tperuii BoIIpoc SK3aMertaIIIIoHHoIo 6nler:a OoorBeTc'lrByeT
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opr HayqHofr onequalrHocrl,I
sayqnoil cfielll4anbHoorl4 I.2.2. lr

[yHKTbr [ac]IopTa cnernuaJrbHocTH, BbIHOCI[MbIe IIa 3alq]ITy I,I MaTeMaTUr{ecKI',Ie

CCJIE.IIOBAH]11',

,/ ($opouro), gK3aMoHyeurrfi AoCraroqno TBepAo yCBo.t{JI TeopeTnqeCruft uatePVM, MoXeT

Ilpr4MeHgrb efo TIpaKTLIKe CaMOCTOgTeJTbHo; IIpaBIIJTbHO, HO HeAOCTaTOTIHO TIOJIHCI OTBeqaer Ha

Borrpocbr; 3aTpyAHfleTcr rrpu oTBeTe Ha AOIIOJIHI{TeJIbHbIe Bonpocbl r{JIeHa

KoMprccr.rH; AeMoHcrpr.rpyer xoporunfi ypoBoHb Bnarentrfl npo(peoczoHaJlblrblMll
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s AorxHoii Mepe 3Hauusrrlu o6ulereoperrarrecKoro n crrellutulbHoro xapaKTepa, He

MOXET OTBETIITb HA orIoJIHr,rreJIbHbIe Borlpocbl \IJIeHa gK3aMeHallpto.unofi KoMtIccI{I{, HenoJIHo pacKpblBaer

ofo nccJleAoBaI{I{t;
bHOD, 9CJII{ ercSaUeUyetWU[ He MOX9T OTB9TI4Tb III4 Ha OAI4H

,trOIIOJIHI,ITEITUTTfi Borrpoc qreHa gK3aMeHarluolrHo[ KoMr4cclr]tr, orBera Ha ocHoBHbIe Bolnpocbl

6uler Bbr3brBaror y gK3aMeHyeMoro 3arpyAl{eHkrfl, rrpv orBere oxsarraeuyeulrfi

Aorrycrlrir rpy0ble tlrrecKue orunSrpr.

Boupocu K KaHAIrAarcKoMy sK3rtMeHy

TeMu 1, T Bar,rrs. K lluocepra rJun v anrope(p erpary

uecKue uoienu B HaJ)qHba: uccnedoeaHunx

3) Mo,4enr4 n 6IaouuQopMarlrKe.

4) Meroau ATUIIEICKOTO MOACNI,IPICBAHI4S IrcMEPI,ITEJIF,HO-BbIqI,ICJII{TEJIbHbX C I4CTEM.

s) rr aAeKBaTHOCTII I\{OAoJIH I,I3MepeHI4t M aAeKBaTHOCT[ pe3ynbTaToB peA]',KIIHI',I.

6) Moaeru AMI4IICCI:UX CIIOTEM.

7) lIoH o caMoopfaHl{3aUlru.
Tema 2.

8) flacno oco6esuocru efo conocraBreHl4.s c

10) rr BKa v rrpoBeAeHr{e HaTypHbrx gKcrIepI{MeHToB, crarHcru.Iecruft aHaJII'I3 I'IX

pe3ynbraroB, B TIUCJIE C IPI,IMEHEHI,IEM COBPEMEHHbIX KOMIbIOTEPHbIX TEXHOJIOTIU.

11) Ka HHbIe T,IJIH ALrUrkrTVLq:ecKHe MeTOAbI I,ICCJIeAOBaHLII, MaTeMaTurIecKI4x noAelefi.

12)
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23)
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27) Auwruz

clerlfli]JrbHocru 1.

I,I MeTOAbI I,IMITTaqLIOHHOTO MO,qeWIpoBaHr'Iq Ha ocHoBe a]{urr43a MaTeMaTI4qeCKI4X

ble BbIITIIcJIUTeJIbHbIe MeToAbI I,I aJII'OpI{1'MbI C [pI'IMeHeHI',IeM COBpeMeHHbIX

s(f(fercrunurx qr4cJreHHbrx MeroAoB Lr aJIroplITMou B BI4Ae KoMrIJIeKcoB

HHbrx .[porpaMM Ans [poBeAeHI{s BbI[IuoJI[ITeJIbHOTO 9KClep]IMeHTa.

16) llpo6n pr,reHTr{poBaHHbre KoAbr lr BbrrryrcJrr4TerJlbHble 3Kcnep}IMeHTbI. cpanueutle
r{TeJrbHbrx DKcrrepr{Mellros 1146o c pe3yJlbrarahdl{ HarypHbrx gKcnepIrMeHToB, na6o c

MATEMAT'I4IIEOKI4X MO.II9JIEII.

Tetwa 3, BKa AoI(yMeHToB Ant npeAcraBJIeHI,I.f, B AI'Ic;cspraqHoHHIJfi coBer
,Tpe6onaHran BAK P(D r AucceprarllroHHblM I{ccJleAoBatflIlflM rlo cneqnilIbnocrr'I17) Ilepevra

rcoe UOdenUpOqAHue, qUCIeHHwe memOdUt u KC'VfirueKCU npOZpOJvrJvt.

pa nut{Horo A}IoCepTaUHO[HOro IIccJIeAOBaHLIfi: MaTeMaTI'IqeCKOe M0.4enIIpOBaHI4e,

u irnropllTNrbr, apxuTeKTyptrvr TexHoJror?II4 peaJII43aIII{}I [polpaMMHofo KoMIIJIeI(Ca.

20) OcuonH
21) fOCTn

v npaBtrna ot[oprranenus Al,Iccepralrru IiI aBToperpepara.

O HOpMaTpl3HnIe .{OK}MSHTbI .qns IIOATOTOBKI{ IUCCepTaIIuOrmoft pa6Orlr.

craHAaprr,I no o$opuneHlrlo ApIccepraUI,IlI r tlBrope$epara. O6rque'rpe6onaHar.

b .qoKyMeHT OB I,I [Op.t{AOK BeAeHI,IS aTTecTaIIUOrIHOlO,4eJIa.

HOgTr,r BEITIBIIeHI,Ifl aKTyanbHocTI'I HOpMaTI,IBHbIX AOKyMeHTOB B CLICTeMaX

apaHT".

Tetwa 4. rrpoBe.ueHrrs 3auIETbI AZCCepTaII[IMO.4]IOTOBKa aT'recTaIIttoHHOIo AeJIa

COCTaIBJI9HII{ 3aKIIOqeHUg AHCCOpTaIILIOH]:IO|O COBeTa.24) Oco6es
25) 3xcue 3a AprccepTarluOnnoil pa6Orrr, ee oCHoBHbIe 3I'aIIbI LI BalKHbIe MoMeHTbI.

26) Auatms crpyKrypbr 4rcoeprarlur4 Lr aB"rope(pepam. Onpe4eteHl,Ie B},IXoAHbIx lpeAaKIII,IoHHbIx

Aucceprarluonuoft pa6oru u ee orrpeAeneHl{e Ha coorBercrBlre rIyHlKTaM rlacilopra

28) Ocu [epeqeHr, ra gr'arrbr o(foprvruenufl .qoKyMeHroB ,qn.f, arrecralFoHuofo ,qela JSl i'I Jrls2.


