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Ha Arlcceprarlulo llouosoil Arercan.qpu EnrenbeBHbr <<,{raarparurrau }Onra B TeopI4I4

MaKpocucreM)), upeAcraBreHuofi Ha corrcKaurae yvdnofi crenenlr KaHAI4Aara Su:uro-
MareMarr{rrecKux HayK rro crequilrbHocru 05.13.01 - Cncreusrtit auatru3, yrlpaBneHve

u o6pa6oma unQopMarlrru (pa4norexHlrKa, aBToMarLrxa, cnasr)

Ilpe4cranJreHHafl lvrcceprar\us. [ocB.rlqeHa r{3yrreHrrro MexaHI,r3Ma rto.flBrteHl4q

pa3nr.rrrHErx MaKpococ:rossr,rfi B cJroxHbrx cHcTeMax. Tarofi rroAxoA K r43r{eHHIo
KatrecrBeHHblx oco6eHuocrefi cJIoxHbIx cr4creM rlo.rlBraJrc-a B fIocneAHLIe rlerBeprb BeKa

v cBfl3ar c rrpoHHKHoBeHr{eM MeroAoB crarvarr.recKofi Qu:rar<u B r4Hcrpyrraenrapufi
cl4creMHoro aHa[raea. O4uuM r{3 ocHoBHbrx o6rerroB r43yrleHkrfl aurcreMHofo aHailLr3a

.xBJI-rIIorc.lt crrcreMbl, cocro-f,rtllle u3 6omuroro rryrcra oAHorl4nHbrx gJIeMeHToB. B
paMKax MaKpocucreMHoro rroAxo,{a 6omuroe qr4cJro 3JreMeHToB H HeonpeAerdnnocrb B

vx [oBeAeHIaIl yrfiurraercx opeAcrBaMrr crarLrcru.recrofi SuauxrE kr reopua
Bepo{THoctefi, a qLIcro cuoco6oe pe€urr43arlr{r4 KoHKperHoro cocro.aHl{-a cplcreMbl Ha
ypoBHe gJIeMeHToB Lr ux cocro-sHufi Moxer 6um uafi,{euo xolr6mnaropHbrMr{
Mero,qaMl4. I-Iper 3ToM 3a4a'ua raccneAoBanLrfl, MaKpocKonz.recr<ofi cucreMbr cocror4T B

orbIcKaHI4I{ ee nau6onee Bepo-qrHoro, urrr4 paBHoBecHoro, cocro-rrHr4r. [zarpauvru
IOnra [peAcraBJl{ror rrHTepec rar rou6r{HaropHbre o6rercru, o6la4aroque csofrcrBoM
ynoprAotleHHocru. Tor $arr, rITo ,qByMepHEIe y rp€xuepurre AzalpaMMbr lOura
ilpuMeH-f,rorc.f, B crarucrv.recxofr Szeure B pa3nr{rrHbrx 3aqa.tax MoAenr{poBaHnfl
MHOTOqaCTI,IT{HbIX CI{CTeM, yKa3brBaeT Ha [pIrHrII4[HalbHyIO BO3MOXHOCTb

IaccneAoBanvrfl c [oMoIIIbIo Auafparraru lOnra H Apyrux MaKpocKorrr{trecKrrrx cr{creM,
cyqecrBeHuoft veproft Koropbrx flBrrs.ercs yrroprAorreHHocrb, Harrpr4Mep crrcreMbr
MaccoBoro o6cnyNuBa[prfl., B Koropbrx rpe6onaH4fl BbrcrparaBarorcg B orrepeAb rro
lpl{opl4Tery, clacreMbr paclpe,qerdnnux BbrrrucJreruuit, B Koropbrx raKxe npr4cyrcrByer
ovepegHocrb BbllrolHeHr4.rr za4auui,t, u raKr4e ynopflAor{eHHbre crpyKTypbr AaHHbrx, KaK

paHfoBble pacnpeAeJIeHLI{. Tarzu o6pasoru, aKTyurnbHofi .qnnqeTcfl 3a4a,ra rrpr,rMeHetvrs.

AIrarpaMM lOnra K HccJIeAoBaHr4ro MaKpocucreM c yropflAoqeHr{eM. Ilpe4craureHHa-rr
pa6ora rrocB-auleHa r43)rqeHuro ocHoBaHHbrx Ha AaalpaMMax lOura rpeAcraBrenuft
MaKpocKorluqecKl,Ix cr{creM c Hepa3n}rqr4MbrMr4 gJreMeHTaMrr, ynop-f,AoqeHHbrvr o6pasov
pacnpeAeJr.fl eMbrMr{ IIo cocTo.rrHr4.f, M.

ConoxynHocrb o6rerros, paccMarpr4BaeMafl KaK cr.rcrenaa, o6la4aer, c roqKu
3peHLIfl pIcCneAoBaTeIIfl,, xapaKTepLICTkIKaMV, He IIpUCyilILIMLI OTAeJIbHbIM SJIeMeHTaM.

Bcne.q 3a crarr4crr4.recrofi $zsurofi, MaKpocr4crevtrrfi rroAxoA rrpoBoArrr qdrxoe
pa3nkruue Mex.qy Mr4Kpococro-flHraeM cl,rcreMbl, KaK [eperII{cJIeHIaeM cocrosHrafi scex
gJIeMeHToB, u MaKpococro-f,Hr4eM, Koropoe [oJD raerc, u3 MnKpococros:ouit ro
oupe4ereHHoMy rrpaBr{ny. Ilpe4cranrre:akrfl. MaKpocKoluqecKux cucreM AonxHbr
yqI,ITbIBarb pa3fl[qr{Mocrb gJreMeHToB Lr ux cocro;rHrlit ua MHKpoypoBHe, To ecr6 To,

rrpuBoAr,rr nr4 [epecraHoBKa AByx gJreMeHToB cr{creMbt r4rrkr cocro.rrHHfi r uo-flsJreHraro

HOBOTO Mr.rKpOCOCTO.rrHr{fl. TaXXe MOXer 6Urr yr{TeHa KOHeqHa.,I dUrOCrr COCTOXHZfi

oJreMeHroB (rax H€r3brBaeMbre rrapacraructwxu). B paccMarpunaeuofi ilkrcceprapvr
npeAnaraerc-fl cuoco6 yqera ynop.rlAorreHHofo MexaHI43Ma 3arronHeHlltr coctosHl,Ifi
gJreMeHToB cr{creMrr. OcHoBofi sroro cnoco6a.f,Bfl.flrorc-f, AlrarpaMMrr IOHra, KoropblM
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nocB.xqeH rocneAHufi pa3AeJr rJraBbr. ,{uarpauua lOnra cnyxr.rr rpa$uuecrurra
uao6paxeHrreM paz6ueuu.rr HeKoroporo rlenoro -uvcra Ha cJraraeMbre, cneAyroqr4e B

HeBo3pacrarouleM nop-rrAKe. O.qna v3 3a4a't reopprn pas6ueaufi - naxox.qeHr.re ril4cra
prz6ueruufr, y4ouerBopflrcqux, Bo3MoxHo, oupegendHHbrM 3aAaHHbrM orpaHI4qeHI4.rIM.

Teopzx cnyrafinux pas6ueruufi raccne.{yer rrpoqecc cryvafiuoro pocra Ar{alpaMM
IOura rro HeKoropofi Bepof,rHocrsofi Mepe.

OcHonnrrvr pe3yJrbraroM ilvcceprapr4 -rrBfl-f,ercf, [pe,{JroxeHHoe aBTopoM

rrpeAcraBJleHlle MaKpocKoun.Iecrofi cl{creMbl c Hepa3nI4rrr{MbIMI{ gJIeMeHTaMV vr

pa3nrrquMbrMr.r cocTo-flHr4{ME - dDAl-cr4cTeMa). Taxoe [peAcTaBJreHye r{MeeT ABe
orJrr{rrr4TeJrbHbre oco6ennocrz. Ilepnax cocrolrr B ToM, qro cocro.aHr4ll gJIeMeHToB

cl4creMbl 3a[orHrrorcq ylopf,AorreHHbrM o6pasola: ux sacer6HHocrr{ o6pasyror
HeBo3pacraloqyro [ocneAoBareJrbHoc'rr. 3ro no3BoJr.[er KaxAoMy MlrKpococro-rrHzro
cucreMbl co[ocraBr{Tb Ar{alpaMMy lOnra, nooroMy 4alrnefturee uccJreAoBaHr{e
ecrecrBeHHo peanrl3yerc.fi B paMKax rou6usaropr{Kr4 ALralpaMMaM lOsra. Bropax
oco6eunocrb paccMo:rpenuofi MoAenu cocror4T B ToM, rrro MaKpococrorHr.r, cucreMbr
crpo{Tcf, KaK oKpecrHocrr4 MrrKpococrosHuir. Tarofi [oAxoA Aenaer Bo3MoxHbrM
I4ccneAoBaHHe cLIcreM, y Koropbrx sacerdnHocrla cocro-{Hl4il, tu6o I{3BecrHbr Jrr{rrr6 c
r<one'rHofi Tor{Hocrbro, lu6o [c[brrbrBa]or He6onrrurae ?I3MeHeHLLs Bo BpeM,
ua6lrc4euzx 3a cprcreuofi, qro 3arpyAHf,er r4lrr4 Aenaer 6eccurrcleHHbrM
paccMorpeHlae ua6opa rotrHbrx rrr,rceJr 3arroJrHeHr{.rr cocrosnrafi gJreMeHToB KaK

MaKpococToqHr4_rr cr{cTeMbr.

B Alrcceprarlul4 3aila'ua pe[reHa JII{rrrb B rracrHoM cnyqae eAr4Hr4qHbrx

oKpecrHocrefi. OAnaro gro peueHrre AaHo c r4crreplunarorqefi uomrorofi. Bunucano
BblpaxeHl{e Ailfl orlpeAeneHu.rr errrxocru e4unuuuofi oKpecrHocrra 3a.qaHHoro
Ml{Kpococroqul,Ir. I4ccreAosaHbl paBHoBecHbre, r. e. Hara6oJree BeporrHbre, cocro.rrHr.rrr
IDA1-cracreMbl. llorasaHo, r{To rax SopuHpoBaHHe [por4cxoAr{T rro o6olo.re.rHoMy
MexaHI/t3My, TaK .Iro 6N{Kocrb oKpecrHocrr{ paBHoBecHofo cocro,rHl,Irl TepnHT cKalIoK,
ecJlu KoJII{rIecrBo gJIeMeHToB B cr4creMe craHoBurc.rr paBHbrM TpeyronbHoMy uncny. B
ALIarpaMMe lOura, coorBercrryrouleft TaKoMy paBHoBecHoMy cocro.rrHr4ro, Moxer 6rrrr
BbIAeJIeHo Ilenoe llrlcJro 3aloJrHeHnrx o6ororreK. YcrasonleHo, qro Ar{alpaMMa lOura
paBHoBecHoro cocToqHr4rr An.q [pou3BoJrbHofo rrrrcJra gneMeHToB r{MeeT onpe4eleHHyro
BHyrpeHHroIo crpyKrypy. IlonyreHo BbrpaxeHr{e Anfl durocrz e4uHuuuofi
oKpecrHocrl4 paBHoBecHoro cocrosHr{.fl rrplr 3aAaHHoM tr}rcJre gJreMeHToB. B
3aBI{cIlMocrI4 or KoJrr{rrecrBa 3JreMeHToB, y IDAl-cucreMbr Moxer 6um KaK oAHo, TaK
u HecKoJIbKo paBHoBecHbrx cocroqHrafi. MoAem IDAl-cucreMbr rrpe4Jraraercfl
HctloJlb3oBarb Anfl I{ccneAoBauurfl paHroBbrx pac[peAerrelauit. B qacrHocrn,
xapaKTepnrtfi Anq erofi MoleJrra cuoco6 SopuupoBaHkrfl MaKpococrosnuit HMeer cMbrcJr
t4ctIOJIb3oBaTb An-f, aHaiII/Ba npoLI3BOnbHbIX paHroBblx paOlpeAeleuuu, HalpzMep, AIII
KaH€LIIoB cB-r3LI B TeJIeKoMMyHr4KarIuouHofi cerr4 [o qucny 3aHfrbrx MaprxpyroB.

Oruevy, rrro B pa6ore cAenaHbr raKxe HeKoropbre ruaru
AByMepHoro cnf{a.s, To ecrb IDA2-cucreMbr, rrpeAcraBn.fircqa, co6oft
cI{aTeMbI B AByX r43MepeHr{{X: nplll TeX )I(e yOnoBr4.rrx pa3nr{rruMocTr.r
cocro-auufi, sacerdHHocrra cocroxnrafi pacnoJrararcTc-f, B Hecrporo

[o r43yqeHuro
aHulrror IDAI-
9JIEMEHTOB H

y6rrnarorqevr
[op.aAKe He B oAI4H pfl.tr, a rro AByM Koop.quHarHbrM oc{M, To ecrb o6pa:yror rax



Ha3blBaeMoe rIJIocKoe pa36HeHr{e lc^ucra 3JreMeHToB, Koropoe Moxer r43o6paxarbc-rr
rpexMepHofi 4Iaarparrarrofi lOnra. Tarzu o6pasou, Mr{Kpococrof,Hr{ro IDA2-cvrcreMbr
craBuTc-s B coorBercrBrae rpexrraepnas. AvrarpaMMa IOnra, a MaKpococro.rrHr4r, KaK H

rlpexAe, flBJI.aIorc.rI oKpecrHocr.rrMrr Mr{Kpococro.f,Hufi. 3Aecr cHoBa paccMorpeH

'IacrHrrfi crrytafi oKpecrHocrefr c paAr{ycoM, paBHbrM eArlHLrrle. O4naro, [pr4 groM
3an.a.c.a r<ou6znaropHo rop€r3.{o 6enee cJroxHas. [n-a eroro cnyr{af, n pa6ore llo.rr}^{eHo
BblpaxeHkre Anfl eurocru oKpecTHocTLr Mr.rKpococTosHra{. B rpexuepubrx AHafpaMMax
IOnra BbrAeJreHbr o6oro.mu Lr pflAbL upzudla [oKa3aHo, trro AualpaMMbr, cocro-f,rrlr4e lr3
rlenofo .lrkraila o6oro.rer vr ptrAoB, coorBercrByror paBHoBecHhIM cocrosHkr-flM, u
IIpI{BeAeHbI BblpaxeHufl, 4rx drrar<ocrefi oKpecrHocrefi TaKr4x cocro.rrHr.rfi. Brrxcneuo,
tITo AI{alpaMMbI lOura An-{ paBHoBecHbIx cocro-{Hr,rfi cr,rcreruhr npr4 [porur3BonbHoM
IILICIe SJIeMeHTOB TIpI,IHaAJIeXaT K TaK Ha3brBaeMbrM MaKCHMUL|TbHbTM ArralpaMMaM, rr
nonyqeHbl rlpeAenbl, B Koropbrx 3aKJrroqeHa drrarocrb oKpecrHocrr.r coorBercrByrolqux
cocrosHzfi. HeoNraganHo, xorf, KaK Bbl.f,cHrercf,, BTIoJIHe eerecrBeHHo, 3Aecb
rIO.TIB.II_'rIOTC_g ru,IpaMI4AUUIbHbre qv9J].a. Orvreuy, qro noo6rqe ecrecrBeHHocrb
rIo-rIBJreHI{q n srofi pa6orc MHoroyroJrbHbrx rrucer Kaxerc.fl MHe caMbrM BlerrarnsroquM
MOMeHTOM [peACTaBJreHHOf O r{CCneAO Balj.]rlfl .

B I{eJIoM, [peAcraBJleHHa-rr Arzcceprarlr4f, [peAcraBJrrer co6ofi aanepruduuoe
HayqHoe I4ccneAoBaHVe I{ COAepXr4T HOBhre pe3ynbTarbr, npeAcraBn{}oulHe HHTepec
Anfl Teopu[ MaKpocl4creM v paHroBoro anaJrnsa. OcnosHHe pe3yJrbrarbr pa6orrr
ony6maxoBaHbl B xypHanax ns crrr{cKa BAK. ,{ocronepHocrb H o6ocHosaHHocrb
[onyqeHHhrx pe3ynbraroB o6ecneqraBaercf, corJracoBaHHocrbrc r4ccneAoBaHLrfl c
IpI4HIII{naMrI crarkrcrLr.Iecrofi Szsurcra v reoprlr{ MaKpocucreM, KoppeKTHhrM
IIpIIMeHOHI'IeM MaTeMaTHqeCKorO alnapaTa TeOpHLI Bepo-rrTHocrefi V Teopur{
paz6uenuit, anpo6aquefi pe3ynbraroB B [errarr4 vr BbrcryrrneHr4eM Ha HayrrHhrx
rou$epeuqusx H ceMuHapax.

Heo6xo4rzrrao orMerl4Tb, qro reKcr \Lrcceprary.Lrt orpaxaer KoHKypr4pyroqee
B3al'IMoAeficrnze <<Suszrca>> kr ((cracreMrrluKa) B co3HaHr{r4 aBTopa pa6orrr. B rex
cflyqa.f,x, Korla Bepx oAepxl4Baer <QraaraK)), [po.rrBJurrorcf, HeKorophre HeAocrarKr{, KaK
B.quccepTa]qxr4, TaK r.r n anropesepaTe:

1. B paOore rrocro.rlHHo l4cnonb3yerc-{ TepMr,rH (crarr4crvrKa>>) orreBa.qHo
coorBercrnyroqufi [oHuMaHI4K), npl4H-f,ToMy B aTarncru.recrofi Su:zre, a gro
Hyxraercs B cn e III4 €LIIrHoM o 6 o cuonau krv Anfl, cr.rcreMHoro aH€Lrrr4 3 a.

2.Hel4Meer AocrarorlHoro o6ocHosaHr{[ ycnoBr{e, olpeAeJr-fircqee sacereHHocrb
.rlqeeK ta crp.43 Ecnu sro ycnoBr{e r{3MeHr4Tb, To rro Br4ArrMoMy AnarpaMMbr lonra
cTaHoB,ITC.rr He [pI4MeHI{MbIMI4.

3. B anrope$epar Heo6xo4tztuo 6uro repeHecrrr Bce SopuynrzpoBKrr reopeM r43

TeKcra II{ccepTaI{pII4. Ha caMoM Aene l,krcceprarlus coAepxprr 8 qerKo
c$opnayn[poBaHHbrx LI AoKa3aHHhrx reopeM. flo cyrqecrBy r{MeHHo orr{ TeopeMhr, a
TaKxe colpoBoxAaloque I4x JreMMbr, .rrBJr.rrrorcf, ocHoBHbrM coAepxaHr4eM pa6oru.
Ocraerc-s roJIbKo cox€ulerb, rrro anropesepar, B groM cMbrcJre HecKoJrbKo MeHee
lpe.qcTaBI4TeJIeH.



/

O4uaxo, yKa3aHHbre HeAocrarKr4 He cuuxalor 3HallrrMocrI4 [onyqeHHblx
pe3ynbraror. C.ruraro, r{To Aucceprar].krfl,Ilouosofi A. E. <<r{uarparralurt lOnra B TeopHLI

MaKpocucreM> y.uoBnerBop.rrer Kpr{Tepu.rlM, rtepeqracrreHHblM B <<floloxenzra o
rrpucyxAennkr ) {eHbrx creuenefr>>, coAepxaH}Ie Akrcceprar\uvr coorBercrByer
crerlr4iurbHocrlr 05.13.01 - <<Cucrelrsufi aHaJrLr3, y[paBJIeHIae vr o6pa6orxa
unQoprraaquu (paguorexHr{Ka, aBToMar}IKa, cBq3b)>>, a ee anrop llonosa AlercaH4pa
EsreHrerHa 3acJryxr4Baer rrpucyxAeuvrfl, yr€nofi cre[eHl4 Ka:altLrn;ura Slaeuro-
MaTeMaTLIqeCKI,IX HayK.

O$aquanrnrrfi orrroHeHT

.qoKTop Szsraro-rvrareMarlltrecKl{x HayK,

upo$ eccop raS e4pbr aBroMarr,r3plpoBaHHblx

cr4creM Qarynrrera un$opMaIII{oHHhIx
KoMrrbrorepnofi 6egouacuocrr4 Bopouexc
focyAapcrBeHHofo TexHr{qecKof o yHh Bepcll rc.-fl. Arpanonnu

Poccrax, BopoHex, 394026,
Mocxoncrufi upocrreKr, A. 14. Kopu. 3. Ka6. Ns320.
Tene$on : 8 @73) 243-7 7 -18
E-mail : agyry a@yandex.ru

8 Serpann,2016 roAa

KsKql ";itlf'
* .,,rl aA

;rll'i:i"*d


