
OT3hIB
o0zqzanbHoro orrloHeHTa o Auccepraqzonnofi pa6ore Mara4eena EsreHnfl
Bopzconnva <Crpyrcrypa vr csoficrna Br,rxpenoAo6nrrx HeoAHopo4nocrefi B
nepQopupoBaHHhrx IrneHKax JlerKorlJlocKocrHhrx MarHerrrKoB c HeoAHopoAHbrM
MarHLtro3neKTpuqecKzM B3aLlMoAeficrnzeu>>, [peAcrauesHoft Ha coucKaHrde
yt€uofi crerreHll AoKTopa Qzszro-naareMarlrqecKr4x HayK rro cuerlr{zrJrbHocrr,r 1.3.g
@zsurca KoHAeHcr4poBaHHoro cocro.f, Hz.fl .

Anrya.nrHocrb reMbr Ar{cceprarln[
.{uccepralll4oHHat pa6ora Mara4eena E.E. uocB.f,rrleHa LrccJre.uoBaHr4ro

BaxperroAo6Hrrx crpyKTyp B UnaHapHhrx MarHerLrKax. ,{aHuue crpyKrypbr Moryr
o6naAatr rolronorl4'recrcofi ycrofivunocrrlo, rITo uo3BoJlf,er 14crroJlb3oBarb Lrx [pLI
rIpoeKTI'IpOBaHUVI V peaJru3ar\ur4 rqeeK AonfoBperuennofi rra}/.iflTu nnfl
BhIqzcJILITeJIbHbrx ycrpoficrn. B Hacrotlqee BpeMr gneKTpoHH€ur 6asa
BbIqLICJIkITeJIbHbIX KOMTIJIeKCOB OCHOBaHa Ha rroilyrrpoBoAHr4KoBbrX ycrpoftcrBax.
B rocneAHee BpeMrI na6nro4aercx 3HaqurerbHoe cHrrxeHLIe TeMrroB pocra
rIpoI43BoAureJIbHocrI4 KoMnbrcrepHofi TexHI4Ku, [ocrpoeHHofi Ha KJraccr4qecroft
sneMeHtHofi 6ase. B cB.f,3I'I c qeM craHoBr4Tc.f, aKTy€trrbHhrM rrokrcK
€ulbrepHarlltBHblx MeroAoB xpaHeHl4t u [epeAaqz r,rHQopMarlr{r4, ocHoBaHHhrx Ha
rrHhrx Qusuvecrnx [pr,rHrlr{rrax.

MarHurnBle Marepvalrbr rpal'wruoHHo r{cnoJrb3yrcTcr Anr upor43BoAcrBa
ycrpoficrn AonroBpeMeHHoro xpaHeHl{r unQoprraaquu. O4Harco Kracc[qecrcnfi
rIoAxoA ocHoBaH Ha rlepeMafHrquBaHl4rr orAeJIbHbX AOMeHOB, qro HaKJIaAbrBaer
cyulecrBeHHble olpaHurleHufl Ha yBeJrlrqeHr,re uJroTHoCTrr sa|Ivcu unQoprraaquz. B
rIocneAHLIe roAbl aKTI4BHO l43}^{alorcs Bo3Mor(Hocrtr co3AaHrlr n QeppovrarHr{THbrx
Marepr,r€rnax 6onee cJroxHhrx ycrofivznrx crpyKTyp, xapaKTeprcyroq uxcfl
HecKoJIbKI4MI{ cocro-f,HI4rIMLI. Tarofi noAxoA lro3BoJrtrer yBelr,rqt4Tb rrJrorHocrb
3arncu unQoprraaqzn v nepefiru or gnonvHofi JrorLrKt4 [peAcraBJreHrfrf,
unQoprr,raqun rpouvHoft JrofLrKe, o6raAaroulefi 60nee srrcorcofi

eMKOCTbTO. BuxpenoAo6nrre crpyKTypbr B nJraHapHbrxIaHQoprraaqzoHnofi

MarHerl{Kax o6na4zuor BceMI4 HyxHbIIuu cnoficrBaMr4. OcnosHa.fl ga1aqacocror{T B
r3fIeHI{n yclonufi QoprrazpoBaHnfl Bl4xpenoAo6nux crpyKryp r.r yrpaBn eHufl. vrx
cocrotHl{eu. 3ra 3aAaqa Moxer 6urr peureHa nu6oporra MarHr,rrHhrx Marepr4urJroB
c 3aAaHHbIMI4 ceoftcrsaM'n, a raKxe LIX HaHocrpyKTypr4poBaHlreM. YnpaeleHlre
Bl'IxperloAodnrtuz crpyKTypaMl{ Mo)Ker ocyrqecrBJrf,Tbcr c noMorrlbK)
9reKTpI'ItIecKI'IX u MaTHLITHbIX uolefi. 3rz Borlpocbr rpe6yror AeranBHoro
Teoperr,rqecKofo r43yreEr4fl, Koropoe nocnyxr,rr 6asoft Anfl .ualrHefiruux
3Kcnepr{MeHT€urbHbrx r{ccJreAoeaH[fi vr co34aHkr.f, HoBbrx rexHolorzfi .



Tarcnu o6pasorvr pe3yJlbrarbl Al,IccepraqzoHHofi pa6oru aKTyarrbHhr AJrf,

pa3Burkrfl. HoBbIX HarlpaBneHzfi srerrpoHrtKlr rr r4Meror [pLrKJraAHoe 3HarreHue.

O6Ir1aq xapa KTeprrcrrrKa coAep)Ka Hrrr A rcceprarl[ r
[uccepraqr,rt coAep)KLIT 312 crpaHrq, cocroltr kr3 BBeAeHLrr, ceMvr r1raB,

3aKnrcqeHr1rfl 14 CrrvcKa nuTepaTypbr.

flepnax rJIaBa HocLIT o6sopHufi xapaKTep, n uefi [peAcraBJreHbr ocHoBHbre

CBeAeHI{s O TOIIOnOTUII€CKIII 3aIIII4III€HHbIX CTpyKTypaX B MaTHLITHbIX MaTepvtaJrax,

tIpI'IBeAeHa I{x KJlaccuouraqvIs., a raKxe ycnoBprr 3apox(AeHhrfl,uyHuqroxeHzr.
B cJleAyrcIqvx ruecrll rJIaBax Il3Jlox(eHbr pe3ynbrarbr rrccJreAoBartuit

co[cKaTeJlr.

Bo nropofi rJraBe paccMorpeHbr crpyKTypa u ycrofivunocrb
BnxpenoAo6Hrrx HeoAHopoAHocrefi B rIJIeHKax rrnaHapHbrx MarHerr,rKoB c
TorIoJIorI4rIecKLIMIrI oco6eHHocrtMll. Paccuotpenu Herpl4Br,IalbHble MarHurHble
crpyKTypbl B uepQopzpoBaHHBIX rIJIeHKax c aHz3orponuefi Tkrra (orerKuur

TIJIOCKOCTb)>. [pt cnryafl AByx KpyrJrbrx ornepcrufi npeAcraBJreHbr

KoHTLIrry€uIbHafl,I{ Al{cKperlnafl. MoAenI{. B paurcax MoAeJrLr fefigeH6epra [oKa3aHa

BO3MOXHOCTr pearu,I3alluu Tpex TorroJlofr{qecKlr 3arqnuleHHbrx cocroluzfi,
pa3pyIIreHI,Ie Koropblx rpe6yer npeoAoJreHr{Jr eHeprerr.rqecKoro 6aprepa.
CyqecrnoBaHl,Ie no4o6nrrx crpyKryp raKxe rroATBep)KAaerc.f, AIrfl cnyqair
qerblpex Kpyrnblx oreepcrufi. Tarxe paccMorpeHo BrrnrrHue crpyKTypHhrx

4eQerroa Ha rorloJlorllqecKn 3aIrILrrIeHHbre cocrofl:nLrfl. Paccnaorpenrr 4eQerrrr
IILIJII{HApI{.recrofi I4 rlptMoyrolrnofi $oprvrrr. .{na nolyqeHHbrx Herpr{B[anbHbrx

ToloJloruqecKl{x crpyKTyp paccMorpeHbr Bonpocbr ux ycrofivnnocrr,r B

3aBI,IcI{MocrI,t or napaMerpoB rrJreHKr{ c nopaMr,r. B KoHrIe rJraBhr [pr{BeAeHBr

oIIeHKr,r ycrofi vuno crpr AJrr KoHKperHbrx Marepr4 aJroB.

Tperr.r rJIaBa [ocB.luleHa I{ccneAoBaHr,rrc Bnus:ar4e p€BMarHurrr{Barorlux

uolefi na cnoficrBa HeoAHopoAHbIx crpyKTyp B nerKorrJrocKocrHbx Marepvarax.
Bsr4ereHu eQQercru, o6ycnonneHHbre [naHapHbrMlr KoMrroHeHTaMvt

pa3MarHI{qI4BaIouIux uorefi. ZsyveHo BrrvrflHne p€BMarHr4q[B€iloulux lolefi B

cJl1"rae oAHoro n HecKonbKl,tx aHTrlAoron. OrAemHo cAenaH aKrIeHT Ha r{3freHr{r{

c"ta6unusa\uvr Br,rxperroAo6Hrrx crpyKTyp, o6yclosrenHofi aHr,r3oTponueit

ycrofiuunocrLr.

crpyKryp rroA

$oprr,rsr. flpone4eHo MoAenI{poBHaI{e v rroJrf{eHbr crleHapr,r[ norepu
llocle ororo uccneAyrcTcr rpancQopMarluu HeoAHopoAHbrx

AeftcrsneM HopM€urbHbrx KoMrroHeHT puBMarH[quBaroulzx nolefi.
Paccuorpen BKJTaA pa3MarHr,rrrr,rBaroulux nolefi B MarHlrrHyrc crpyKTypy vr

9Heprnlo nJreHoK KoHeqHor4 ToJrrrII{Hhr.
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B uerneprofi rrlaee paccMorpeHo BrrtrflHLre BHerrrHero

TorroJrorr4qecKlr 3arrluqeHHbre cTpyKTypbr B rrJraHapHbrx

MAIHI4THO|O TIOJUI HA

QepporrrarHerr4Kax.
I,IsyreHa ycrofiuuaocrb HeoAHopoAHbrx crpyKryp orHocrrreJrbHo ros4eficrnu.r
oAHopoAHhIX MaTHLITHIIx uoleft. flonyrenhl perreHufl. B upu6luxenuvr cla6rrx
nolefi, MoAeJrr,r oAHoro aHTuAora 14 MoAenn ((KpeHAenfl>>. Vlzy'1eHo Lr3MeHeHue

TOUOIO|UI4 paClpeAelreHul. HaMafH[rreHHOCTkt IIOA BJII{IHI,IeM UOlefi,
co3AaBaeMblx greKTpHqecKLrMLr roKaMLr. Paccnaorpeu 6asosrrfi MexaHu3M

lEMeHeHI{t rofloJlorvlv\ a raKx(e MexaHkr3M rlepeMarHvrl{vIBalJnfl, B cJlrrae AByx r{
qerblpex orBepcrl,Ifi. BrtsnreHbl AocraroqHhre ycnoBLrr peaJrr,Barlun lpoqeccoB
uepe3aflncH cocrol.rtuit g .fl.refircax. Paccrr,rorpenrr cra6LrJlbHbre cocrorHr4r rqeeK
rIoA nos4eftcrBueM ToKoB pr AuHaMI{trecKLre csoficrsa MarHl,rrHbrx

HeoAHopoAHocrefi rIoA Bo3Aeficrszeld I4MrryJIbcoB MarHr{THoro rroJrr. flpe4noxeHa

Quazvecra.a MoAenb sqeirrcu rIaMtrI{. llpe4noxeH rroAxoA K cqurbrBaHr,rro

cocrolflHlrtf, s.refixu. BrrnonneHrr aHalrvrrkrqecKl,Ie pacqerbl vr rIIiIcJreHHoe

MoAenl{poBaHkr e oTKJII{Ka s.refi rcu.

flsras rnaBa rIocBtIrIeHa oAHoMepHhrM MarHLrrHbrM crpyKTypaM B rrJreHKax

rrJraHapHbrx Ma|HeTI4KOB C HeoAHOpOAHbTM MafHr{TogneKTp[qecKr{M

BauMoAeftcrnueu. PaccuorpeH rlpoqecc 3apolrAeHr,rr 0-rpa4ycHbrx AoMeHHbrx
rpaHnII B rInaHapHbIX MarHerr,rKax B noJre 3aprxeHHoro upoBoAHLrKa. Llzytena
AI'IHaMuKa l80-rpaaycHblx AoMeHHbIX rpaHI{II noA BnLrf,HrreM HeoAHopoAHhrx

SJIeKTpLHecKLtx nolefi. llolyteuu ycnoBl,It paBHoBecr{r u AnHaMr{qecKr{e
xapaKTepldcTuKyr AoMeHHbrx rpaHz rI.

B urecrofi rrlaee l4ccJleAylorct BuxpeuoAo6Hue crpyKrypbr B nJreHKax c

o4Hofi nepQopaqnefi rIoA Bo3AeficrB eM BHerrrHero oneKTpurrecKoro rroJrr.

PaccrraorpeHa rorloJlorllf, cra6zJlbnblx I{ trteracra6r.rJrbHbrx crpyKTyp rrpr4 Hurvq{uu
MarHl4TogneKTpl{qecKoro B3ar,rMoAeitcrr,ufl. PaccuorpeHrr crpyKTypbr B rroJre

3apf,xeHHofi nurz I{ BbItBneHbI LIX ycrofi.rznble cocrofl:nnfl..llocle groro r,r3f{eHa

ryaHcQopvrarlkrfl, MarHI{THbx HeoAHopogHocrefi, o6ycloueHHEur Bnr{rHr,reM

oAHopoAHoro gneKTpuqecKoro rroJrr AJr{ p€BJrr{qHbrx npu6lux enuit.
B ceAruofi rJraBe r.rccneAyerc.f, r,r3orponHoe HeoAHopoAHoe

MafHI'ITOgreKTpnqeCKOe Bar4MoAefiCrnue B nJreHKax rrnaHapHbrx MarHeTr.rKoB.

PaccnaorpeHrr oco6ennoctr,I npotBneHl{r QrercorraarHr,rrogJreKTpurrecKoro
eQQerra rr6rusn rpaHr.rq o6paaqa. PaccuorpeHu crpyKTypa u eHeprLtt

HeoAHopoAHocrlt, a raKxe o6ulue csoficrsa MarHr,rrHofi crpyr<rypu. PaccuorpeHo

HecKoJIbKo cJryqaeB: o6racrr [oBbrrrreHHoro noreHrlr{€ua, noJre rorrerrHoro 3apflAa,

rtone AI{tIoJI.f,, rlJraHapHbre 9[eKTpr{qecKr{e rroJrr. Paccuorpeuu Bo3MoxHocrrd

ynpaBJreHr.rr ronolornefi Br4xpenoAo6urx crpyKryp B uepQopupoBaHHbrx
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[JreHKax c noMorqbro gneKTpr4rlecKvx lonefi. I4syreHo

HecKoMrreHcupoBaHHbrx sneKTp[qecKLIX 3apf,AoB,

HeoAHOpOAHOCTbTO paC[peAeJreHI,IrI HaMarHr,rqeHHOCTr,r.

u4enruQuKaqrrf,

r4HAyrIrpoBaHHbrx

Torronorr,ru BrrxpenoAo6nrrx crpyKTyp

I,tMIrt sIeKTpLIqecKI{x uOlefi. l4SytgFla

c rr oHraH Horo 3 ap o )K AeHLrfl , Br,rxp enoAo 6 urx crpyKryp.

B 3auroqenun o6o6qeuu ocHoBHbIe pe3yJrbrarbr Ar{cceprarluoHHoro
I4CCJIE.IIOBAIIVTfl'

Cre.4yer orMernrb rlenocrHocrb reKcra Ar.rcceprarluu KaK Ha ypoBHe

rIocraHoBKrI 3aAaq, TaK u rrozcKa krx aHalfi4Tr'recKux peruenufi. I4gloxeHue
MarepLIaJIa B Allcceprar1nil MareMarnrlecKLI crporoe, Bce BbrBo4rr o6ocnoBaHbr.

ArropeQepar AocraroqHo rroJrHo orpax(aer ocHoBHoe coAepxaHlre

Ar4c9epTar\nn.

O6ocnosaHnocrb n AocroBepHocrb ocHoBHbrx BbrBoAoB rr rroJroxrenufi

OcHosHrre noJIo)KeHvIfl, vr BbrBoAbr pa6oru tBnrrorct o6ocHonaHHbrMll, oHlr

6arupyrorcr Ha Qusuvecrcu o6ocnosaHHbrx reoper[qecKux MoAeJrrx, c

IIpIltMeHeHI{eM QeUOUeUOTOU4qeCKOTO IOAXOAa U pacrreTaMz C npLrMeHeHVeM

laKera Mr.rKpoMarHLrrHoro MoAenupoBaHns, ooMMF. IrlcuolmyeMbre MeroAbr

xopouo 3apeKoMeHAoB€rnu ce6s, rrpl,r onucanuur MarHr4THbrx BerrlecrB.

Ily6.nnrcaq[r ro reMe Arcceprarlrrn
Pesymrarrr Ar{cceprarlzonnofi pa6oru ouy6ruroBaHbr B 23 crarbrx B

xypH€Irrax, BKJrrorreHHrrx BAK n llepeueHb BeAylqnx perleH3upyeMbrx xypHanoB LI

v HAeKcr,rpyeMbrx s Poccufi cKr4x u MexAyHapoAHbrx 6 azax qlrrLrpoBaHr,rr.

HosugHa rrccJreAoBaHufi rl [oryqeHHbrx p$yJrbraroB rr BbrBoAoB,

cQopruy.nrpoBaHHblx B Arcceprarlrr
Hayrrrar HoBr{3Ha pe3ynbraroB AI,IccepraIII,rH cocror{T B noJrfrelauvr pflAa

pe3ynbraron, nara6omruzfi r,rHTepec I{3 Koropblx npeAcraBr.sr)r cJreAyroque:

1. Hanuque napbr 6msropacrroJror(eHHbrx HaHopuBMepHbrx rrop B rrJreHKe

npuBoAr.rr K QoprvrnpoBaHr{ro Aonro)KrlByIrlux MarH[THbrx rorroJrorurrecKux

crpyKTyp. flpu oroM cyxlecrByer rpr,I rl{ra crpyKTyp c Hau6oree Hlr3KLrMI{

3HaqeHI,Lf, MI{ 9HepruII.

2. Crpyrcrypnue 4eQeKrbr B nJIeHKax rpI,IBoA{T rc Qoprr,rupoBaHl{Io raKlrx

BO3HIlKHOBCHLIE

OOYCJIOBJIEHHOE

BrruonHena

Ha ocHoBe

BO3MO)KHOCTb

MarHr4THbrx TonoJrofr{qecKux crpyKTyp, KaK LI HaHonoprr. ,{auHufi pesylrtar
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AaeT ABa €UIbTepHaTI,IBHbIX IOAXOAa K CO3AaHHTO MaTepr{€uroB, B KOTOpbTX

Qoprraupyrorcr ycrofi qlrBbre BuxperroAo6nsre crpyKrypbr.

3. AHzoorpoilvtfl, Qoprr,rrr Mo)Ker raKlKe rrpr,rBoArrrb K $oprr,rupoBaHlrro
ycrofi .runbrx MarHkt rHbrx BrrxperroAo6 nrrx crpyKTyp.,

4. Srerrpnuecxnft ToK, IrpouycKaelraufi qepe3 HaHorropbr B ronrcofi

MarHI{THofi uenrce, Mo)I(er I{3MeHtrb rorloJlorkrro MarHr{Tnofi crpyKTypbr.

5. BneruHee gneKTpuqecKoe rIoJIe [pI,rBoALrr K ABLrxeHLrrc AoMeHHbrx

rpaHrrrl B rvrarnutrofi nJreHKe c aHTr{AoraMr.r npv neHylenofi
Ha[pDKeHHOCTr,r rroJrr IIO [pO CTpaHCTBeHHbTM KOOpAUHaTaM.

BTOpOlr

6. llole 3apaf,xeHHoro upoBoAHuKa, npoxoArrrlero cKBo3b nneHKy

JlerKonnocKocrHoro MarHerI{Ka, Moxer cra6uttusl,rpoBarb Br{xpenoAo6nrre

HeoAHOpOAHOCTZ C IIp Or,r3BOJrbHbrM TO nOJrOf r{qecKr4 M 3aprAOM.

7. Marrturnas. crpyKrypa c mo6ofi ronororprefi Molr(er 6urr pezur,r3oBaHa

B uepQopuposaHHofi TIJIeHKe rlnaHapH ro MarHerr{Ka c noMorrlbro BHeruHero
gneKTputlecKoro noJrr. flaparraerpbr BHeruHero rroJrr orrpeAenfforcr nu6pannofi

TorroJroruefi uarnurnofi crpyKTypbr.

Hayunan 3naqlrMocrb rloJryqenH blx aBTopoM Arrcceprarl[[ pe3yJrbraroB

Teoperu.recKzrf, 3Harll{Mocrb Al,Icceprarlr{H cocror{T B rroJrfreHr{r,r

pe3yJlbraroB, orlllcblBaloqnx ronoJlon{rrecKl,I ycrofiuzrbre crpyKTypbr B ToHKr.rx

QeppouarHl4rHbrx nJreHKax c peurerKofi aHru4oroB.

flparrzvecKar 3HarrlrMocrb Ar{ccepraqr,roHuofi pa6oru cocror.rr B

Bo3Mo)KHocrI{ ucrroJrb3oBa:aufl. pe3ynbraroB pa6orrr npv npoeKTr,rpoBaHrrrt

gJIeMeHToB naMrrlr c rpor4rrHofi noruxofr.

I4ccre4onaHvrfl, [poBeAeHHbre B Arrcceprarlun rroAAep)KaHbr

focygapcrBeHHbrM 3aAaHr{eM Ha BbIrIoJIHeHr{e Haf{Hbrx r,rccJreAoBaHuir

ra6opatopurnMvr (upurcas MN-8/1356 or 20.09.2021), a rarxe focy4apcrBeHHbrM

3a.rraHueM Ns075 -03 -2024-123 I I or | 5 .02.2024, reua Ng 324-21 .

3apreqaHrrfl rro pa6ore

l. llpu orIeHKe pa6orrr, Heo6xoArarroft Anfl piBpyrrreHr,rf, cocrorHr{r, B

Ar4ccepraqzu (crpaHurla 52) npucyrcrByer Qpasa <flo46npas 6olee cJro)KHbre

npeo6pasoBaHr4f, c r{crroJrb3oBaHr,reM qI4cJIeHHbIx MeroAoB, 9Ty orIeHKy Mo)KHo

yJIfIuI,ITb Ao 1.0). Ecru 9rr,r upeo6paroBaHr.rr rBJrrrorcr pe3ynbraraMr.r

cor{cKareJrr, To I,tx ueo6xogr,rrr,ro [pI,IBecrLr, ecJI]I ucuonmylorct qyxne

p$yJrbrarbr, To seo6xoAr,rMa ccbrJrKa. 3tn upeo6paaonanvs. cnvr>Karor orIeHKy



AOKUI3bIBAETCf

crpyKTyp Ha

SKBUBAJIEHTHOCTb

AByX aHTr,rAOTaX

KpLrcTaIInnqecKor{

yToqHuTb MoAenb

perueTKlr, To

Ar,rccepTarlus flBrrfleTcfl, 3aKoHqeHHoz

KOTOpEUT MOXeT paccMaTpvrBaTbcfl, KaK

cyuIecTBeHHoM BKJraAe B pa3Br,rTr,re

MATHI'ITHbIX MATEPU 
'j'J.IAX.

Br.rxperroAo6uux

JICTKOTIJIOCKOCTHbIX

B3arrMoAeftcrsueM))

[uccepraqu.s MaraAeeBa Enrenz.fl Eopzconuua <<CrpyKrypa u cnoficrea

HafrHo-KnalzQuraqzouHofi pa6orofi,
HarrHoe AocTr{xeHr{e, cocTorrqee

reopur4 Br{xperroAo6Hnx crpyKryp

HeoAHopoAHocrefi nepQopupoBaHHbrx IIJICHKAX

MarHeTkrKoB c HeoAHopoAHbrM MafHnTOSneKTpr,rqecKr,rM

flBJrfleTcfl. 3aKOHqeHHhIM HarIHbrM I{CCJIeAOBaHI4eM,

B

B

pa6orrt na 30Yo, qro Mo)Ker oKa3arb 3HarrlrrenbHoe BrrwrHve Ha AaJrbHeftruue
pe3ynbraTbr.

2. B rryHKre 2.2.4

TONOJIO|I4qECKI,IX MAIHIITHbIX

4eQerrax. flpn oroM He yrorrHtercq, qro rloHr{Maercf, uo4 4eQeKToM crpyKTypbr.
Eclra eto HeMarHI,ITHbIe upl{Mecr4, To yrBep)KAeHr,re oqeBuAHo r,r He rpe6yer
AoKa3areJrbcrBa. Ecln 4eQerru upeAcraBn.flrcT co6ofi KaKr.re-To r{cKaxeHprrr

Heo6xo4zuo yrorrHtrrb KaKue. Heo6xo.uzuo

4eQerron.
3. B puBAene 3.2.3 yrloMl4Haercfl, qro pe3yJrbrarbr pacqeroB ycronufi

ycrofiunnocru BHXperIoAo6Hrrx crpyKTyp B nep$opupoBaHHbrx rrneHKax
rlepMaJlnos Hocrr orleHoqHbrfi xaparrep r,r3-3a rofo, rrro oHr4 MoryT 3aBncerb or
KoHKperHbIx p€BMepoB paccMarpuBaeMoro o6pasqa. Kar r,rMeHHo BJrvf,er Ha
ycJIoBLIt ycrofi vu nocra yBenl4qeH ue urv yMeHbrueHr,re pzrMepoB nleHrra?

4. B pasaerc 4.2.7 orrucaHbl I{3MeHeHnr ycrofivunbrx cocrosnufi c}rcreMhr
IIpu u3MeHeHuI,I Ber[qI,IH ToKoB, npo[ycKaeMbrx qepe3 orBepcrr,rs. B ro )r(e BpeMt
p,rA npeAlxecrByloql4x pa3AeJIoB rnasrt 4 [ocBtrrleH anarrusy Ar{HaMr,rqecKr,rx

'.nlettuit, 
Bhr3brBaeMhrx BJTLTTIHI{eM ToKOg. Karc pe3yJlbrarbr, [oryrleHHble B STLIX

pa3AeJrax, corJracyrorcr MexAy co6ofi?

5. B paaaerc 4.3.3 rpeAnaraercr npu6JluxeHHbrfi cnoco6 orleHKr,r 3HarreHrit
3AC r{HAyKrlr4r,r, Ho yrurrrnaroqufi rBHo BKnaA T HarrpnKeHHocrr{
pa3MarHl{quBaloqlllx nolefi. Moxno nI{ yKunarb [peAeJrbr npr,rMeHr{Mocrr.r raKoro
upu6rurxeuus?

6. HacxolbKo pealrlcrl,ttlHo npllHl,tMaeMoe n pa6ore npeAuoJlo)KeHue, qro B

oAHoM vr roM xe Marepl4ane MoryT na6lrc4atrc.r oAHoBpeMeHHo cvrrrb1afl,

JIe|KOTIJIOCKOCTH€I' aHLr3OTpOrrnr v HeoAHopoAHOe MarHI,ITOSreKTpUqeCKOe

nsaraMoAeftcrsue?

3arrro.reHlle
B IIeJIoM, HecMorpf, Ha yK€BaHHbre 3aMeqaHr,rf,, rrpeAcraBJreHHzur

QoprraupoBaHus.

u Ha rrapHbrx
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