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Ira Alrcceprallno lUyneBltq ]Onmi BnaAI-rM[poBEr'I

"Marpulaan nolmaepll3arut llollEbrx MolroMepoB Ha M[{ennax llporaBorlonoxllo

3aprxeqEBlx flAB: culrr€3, crpy(T)?a u cBoiicrBa npoay(ToB"' qpeAcraBneElr)'o Ea

coucKaEne yqesofi crene{Il AoKTopa x[Mlt'lec(tx IIay]( IIo c[euuatLEocrl'I 02 00 06 -

BEICOKOMO'IEKYJI'DIIEIE COEA{IIEIIU'

A(TyanEEocab lr qoBusna pa6orr,r Illyneraq lO.B. ne grnrmaer coMHelrlri Xopo o

[:necrso 6orl1lloe 3HaqeHrle MoneKyntpll6rx xapaxrep[crllK lonliMepoB, B rlacrEocr[ Itx

More(ynrpsoii Maccrr (MM) tr [oruancflepcuocr[, Bapr,l,tpoB,ll le Koropllx Moxer B Kopne

nsrteu-rrr, Qz:tro-xrMl-IqecMe cBoiicrBa o6pa:qon. l4veuuo nogToMy B rlotliMepl{ot'I xuMr:Iu

Bce Bo3pacraroqee BHlIMaIIue yAenterct I-r3yqeEulo yKL3,[rHbIx napaMerpoB I-I nouc(y n]Ten

tlx (oarpolrr, qro neo6xoAuuo ant rrpoBe,qeurls EalpaBneunoro c[Irre3a rlolrt-IMepoB c

3A'AHIIBIM' CBO'CTB'IMII.

B allccepraqrlouuoi pa6ore lllyleouv IO.B groMy acrlerTy yaellterca rnaBlroe

BErrMar ie. Ocuoouaa qorr uccreAoBaHtzt 3arrtorjaerct B pa3pa6orKe Mero4a fionyqeE]-It

Bblcot(o3aptxeEd6x nonusjlemponuroB c orlrocrjrerbHo B!'lco(oii crerleliEto

fionr-rMeprr3alll-Iu I,I cpaBllltren6lro y3KrM MoneKyjrtpllo-MaccoB6M pacnpeaeneHlreM, MMP

,Ilrur ocyurecrnrenaa 3Toii 3aAa'rE aBTop rlpeAnaraEr {cnoJIE3oBmB Marp[qE]'Io

fionrrMeprr3aqfiro B fipttttquu[ajl6Eo IroBoM BapllaHTe. Korra ibyHKlllirc 3apexeEEllx Marpriu

BbIIIOJTrt tOT Ee JII{EeI,IH61e nOJrIlI4OHbl, a MUIIeJIJTbI IIAB roro Ne :nar<a :apraa flo,{o6nal

3,MeHa 3aprxeEEofi llelln lta 3aptxeHlryo Mrlqenny Moxer 6brr6 KJrIoqoM K peliel{[Io elqe

ogrioii npo6reulr, c Koropoi qacro craJrKnBalorct ua [paKTIrKe, a {MeIrIro K pa3pa6orKe

flpocroro Il rraaexEoro c[oco6a BEI.{eteEr'It aoqepEeil rlellu a3 cMeclz Ilocre qpoBe,4eE[t

MaTpllqHofo cIlIITe3a. Har<oueq, npuveueu[e B (aqecTBe (oMfiofieETa cIlcTeMEl 3aptxeHHol

MIrUerrbI MOXer 6uTI, noleguo aryt npaKrliKr, B qacrEocrt'I, allrl ollEcr(r, croqll6lx Bo,q OT

opraHuqec(l x llpllMeceii rno ,4enagr ariccepraurroltE]alo pa6ory oco6eEqo

np B,reKarerhHoi. l-'IHTepec}loil u npal(tlleecKrrHagu\'roii

Auccepraqllt Harrucaua B TpaaI-Iq{oEIroM cr]rlle.

Bo Bne.qesua (crp.4-11) Kpar(o cQopMyJIIrpoBaIrEI atKTyan6ltocrr IiccneaoBalrtt I'I

rlerb pa6or6l, Koropat 3a<rrtor{aerct B pa3pa6orre uarpuvuofi roltllMepl3atltllt 3aptxeuuElx

MoHoMepoB Ea MIiIIeJIJIax [porl'IBonoroxHo 3aptxeElrbrx IIAB, a ra(xe B IIccJIeAoBarIIjI'l

crpymypbr r-r cBoiicrB o6pa3)rcrq[xct [oIIigneKTpoJIIlroB. KpoMe roro, [epeqllcJlelibl

ocrroBEEre 9(cnep[MeIlraJIBEEle pe3yn6Tarbl, olpeaenllor[lle EarIrI]'Io HoBL3Ily

anccepTaq[[ ri ee flpalK'IliqecKylo 3EanirMocrB.



flepBar rnaBa (rrreparypurri o6:op, crp.12-57) flocBr[Ieua arrarri3y rMercrqrxce

pa6or no Marpr-rqfioi lorrrrMepu3aq{u [oEoreHEbrx MorroMepoB rra IlonrrMeprlblx Marpriuax,

M[qennoo6pa3oBatrro IIAB B Bo,qEErx pacrBopa,]< u B nprcyrcrBrrrr ,qo6aBo( pa3nnqEo;

xnMnqec(oil Ilpllpoabr, a TaKxe 3aKoHoMepHocTrM ibopM].rpoBaHr.rr Ii uccJreaoBarruro cBoiicrB

l(oMfire(coB [ojrll3rer<rponrr llAB r eo3MoxrrocTrM rix flpuMerrellr.rr.

Bo Bropq[ !!4Eg (o6cyxgenue pe3ynbraroB! crp.58-188) rr3jroxeEbr oclroBE6re

narHbte. no,1) qeHHhre corc(aTe,teM no S.uBiteHHot revat0Ke,

flpex,4e qeM IIpIlcryIIrrrE ( r{x (parKoMy omrcaEriro, sarloMrrl{M, qro ocEoBqau lr,4et

pa6or6r 3amo-raercr B norrbrrKe [cflojrb3oBaurrr rlrlqera IIAB B KarrecrBe Marp]rrl .4Jrt

paAlr(aqbHoi MarpIIqIIoii IlornMepll3arlllli r.roEoreEEBrx Mor'roMepoB. IIpIt 3ToM

[o.qpa3]afeBaercr, qro ec.]1r-r ro(arr'BoBarL ria noBepxsocTr yr(e cQopMlrpoBa r6rx Mrdlenn

IIAB opraE['recKrie IlpornBouoHr,r, coAepxaqqe ,{BoftH)'ro cBq3B, To rjx KoHrleHTpr-rpoBa!{e

r.r opreETarlur B npocTpaHTcBe 6yaer cnoco6crroaarB fiporeKar{r:!rc [oruMeplEaqlM 'I

npor BneHx |o c rp) K rypHoro fi I(rHerr\iecKoro varpr-i.rH6D( r(bibeKToB.

HecoMEeuHoii 3acnyrofi aBTopa cBrserce oco6oe BrrrrMasr,rej (oropoe y.qeJurercr B

gaqaJle 9TOIO pa3.{ena UepeqUCIeIJl{}O l'l OfiuCaHutO npO6,reu. nOnCreperarOrqnx

rccneaoBaTejrr rra Bbr6parrHoM IIyTr.r. HecMolpr ]la (axyrq]locr [pocToTy rrpe,{JrafaeMofo

flo.{xoAa, ero [pa(TriqecKarr peaJM3aqlr Moxer 6b]Tb ocroxHeHa praoM abaKTopoB, B ToM

qucne o6pa3oBauueM cMerlasrrBrx MuqeJrJrr $opvnposanueu nepacrBoplrM6rx oprasuqecIrlrx

coJreri, a ral{xe Bo3IIIlKroBeII[eM MEoxecrBa xl1qKoKpltcrzul]IllqecKlrx 1ba3 c 6oJBmI,IM

(orl'tqecTBoM lba3oB6rx DepexoaoB. IIoE THo, rrTo B rrepeq[cjreEEbrx cJryrarrx

rronrrMep/3aqrrr! ecnll I,l 6yIeT Bo3MoxEa, Ee 6y,[eT MaTpr.r'rHoii. KpoMe Tofo, He6onbllloii

pa3Mep coepr.recKr.rx Mlluejrr l<al( Mmpllu MoxeT orpaEllrriBaTr, KoHlpojrup]eMbIi pocT

uenu lr cryxrrTb rrperDrTcTB[eM arur rIoJIyqeIIur BbrcoKoMone(ynrpEbrx aoqepHnx

noJrugjleKTpontrToB. oaEa(o Ee[63t IrcRJItoqtTb, qTo opraHliqec(ue npoTuBor,IoHbr

(MoEoMep6r), B cBoro oqepe,qb, Moryr riH,rl)ullpoBarb pocr M[qeJr,'r IIAII r, (a( creAcrBre,

perrarr,3aaaqy rloBbrrrreE[r MM [poa](ToB. Ho B sToM cryqae Berl](a BeporTEocTb

Eexenaren6noro yBenllqeHllr rrx llorui,qucnepcHocrrc. Eqe ogur.ru lparropon,

3acnyxlBaro ltIM paccMoTpellllit, tBJuerct KnHeTuqec(xft acleKT. ,4elo a rov, vro ane

pe,ulll3auliu MalpEqEofo MexaEI,BMa noJI[MepII3auI l BaxHo BpeMt, 3a KoTopoe .MItqeIJIbt

o6pa3yrorcr ri pacrraAarorcr, a [poqecc Bo3Moxelr ro.]rh(o B ToM cnyqae, ecnu BpeMeHrr

cyrqecrBoBaH[r MriUelr Aocraioquo Anr o6ecfleqeHr,rq pocra ttolrnMepuoii qenu, Clrryaqttt

cTarroBltTcr erqe 6onee cJro)rGoii ecl'l [oIIiMepIBaII[Io IpoBoauTb Ee IIp],I 3(BrIMon6goM (B

pacqere sa 3aprALr) coorrroure! irz KoMrroEeEToB, a nprl MonsHoM rr66rrxe MouoMepa, KaK

9To rrporrcxonrir B peanBuBrx yclroBrirx, Kor,{a rlpr-r rrouqerrrpaqlr{x lror:ouepa 0,5=2 M
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MaKcnM,urBEo Bo3MoxEat! (olqelrrparl{t rIAB uoxer 6ltrr' c)ttecrseuHo ullNe (0'7 M ant

MC). B,ao6aBoK K Blrrlrec(a3aluoMy' cneayer nplu{Marr' Bo BIII'IMarI[e Bjrl'l{Eue tloEmot

ct{nbl pacTBopa, KoTop.l', (a( u3BecTIIO, llpll ,lIocT]-IxeEI]Il cpaBqtTerEt{o Bblcox'ix ]HaqeHtlt

l-1,5 M npenxrcroyer o6pa:onavum KoMnJIe(coB Brlrlorb no rloJlrroro tlx pa3pyllleHlr'l'

lloHerllo, qro B 3ToM cJrl^Iae aaxe B MuuejlrrlplloM pacrBope flpouecc 6yaer nporer<arr' ne

rlo Marp[qHoMy, a no clo6o,quopaaltrcnr,EoMy rI]'TIi Ha(OEeq, B I(otqelrrpltpoBallllbrx

pacroBopa,\ EIi3KoMoreKyJItpIIbx 3ne(TponlToB Mone(yrbl llAB Moryr reptrr'

pacreopuuocrr, (nrrcal[Barlct), ,[eJIaJI Marp[qu]4o rronlMeplfiat{rllo IreBo3Moxlloii

K-IecTI-IA[ccepTaltTa,npa6orey'4arrocrqIpaB[T6c'coMIIof],MuneperMc]IeEEI'MII

TpyarrocTtMl4 tr 3(crlepnMeETaJIEHO O6OCUOsarr' xrBEecnoco6HocTb npearlalaeMofo

IIo,4xoAa 'I ero [ptMeIIIiMocTE A]ul nojryrrelll,' BI'lcoKo3apt)KeHIr6IX rlor|MepoB c 6or6llrofi

MM u y3(].IM MMP.

Ygaveu nrr6op o66eKToB rjccneaoBants. 9ro6r'r cBec'rl K MIcrlMyMy BJIIIItrt-re

pa3Jrlrqnrrx $axropoo, e roM qIlcre cre[eEII ]lonl3auuu roro ri {pyroro (oM[oHeETa' B

pa6ore ucnoll:oralli MolroMep KBarepillr3oBaEEbrx aMlIIroB tl 't"IKIlncyJIEibarEI Earpllt'

Ilonr.rMepri3allnt MolroMepoB ItprIBoAr'IJra K o6pa3oBaEulo qenei, coaepxaullx

norox{TeJlbH6lt 3apta B (axloM I1oBTopttoqeMc,l 3Belre lle3aB'rct'Mo or pH cpealt' a

cynribararle fpymlll rIpItAaBaJlr MI'tqerJIaM auanortlqu)'Io cnoco6uocrr, To ecrb

Ma(cr.rMarr6E)10 CTerIeHb 3aptxeHlrt, Ea roropyto pH raxxe IIe Brqtro ,{pyruu Qarropolr,

(oropBrfi ya&rrocb l,I3yqltrr, c noMolll6lo noao6pauur,Ix Mo,ueJr6trbrx coe,4tlEeE [' tBrterct

capy(TypsElii acIIe(T B fipunoxell Ir, ( M1'IqeJrIIaM 3To o3lraqaer, qro B pacrBopa'\

or,r6paurux nAB c pocroM aJIITEEI arKllrrElroro $panteara ocylJlecrBJltracb caMoc6opKa

More(yJr pa3rui$roi crpyKTypbl - or cpaBlltren6rro Ee6otblllux IlpaKTl,qecKlt

MoHoar.rcrepcnbrx clfepurecnrzx o6pa:oaanui ao IloJlI'I41'c[epcIl6D( ulIlllruqpxqecxtlx

uepeeo6pa:nux MIr{eJIr, a [cnoJl63yeMble MolroMepbl, B cBolo oqepe,4b' o6pa3oB6JBan!'l

pr,{BrJ xapa(aeplBylolqqect [oc.[eAoBareri,HlM IBMeEerr{eM rngpollulrno-lrunofulrnoro

6aaasca.

Ant I,I3y'reEI,tg Ba[MoaeiicrBllt KoMrloqelrroB llclrollE3oBaru rurero4 3IIP, uruporo

[prrMesteMbdi AJI' I'lccJle.qoBar{wl MnqenntplrElx cucren. C IloMoqbm aBJrx 3olraoB

flp]rErlllrrna[blro pa3Hoi crploypbl, no(ani3ylorq[xct coorBercrBel{Eo BHyap[ E clrapyxu

MrrqejrnJ yaanocb 3(crlepliMel{Tajlbllo lloKa3arb, qro: l) MosoMep Ire BcrptlrlBaerct Bo

BrI)rpeII}IIle o6nacru M[qennEL a $oplrupyer aacop6quoEEbli cloi ('rcopony") ua ux

noBepxuoctl, 2) yrneBoaopoauoe t,{po Mlildernrl ,{,{C ue cogepxur 8t:,{6I' a ero

I1ottpllocrr, 6:ur:xa r< ro:r.rpuocrtr al,'IKaHoB, 3) crenenr cBt36lBalrut (arLoHoB MoIIoMepa c

rroBepxnocr6to Muuerrl Bblco(a n 4) cop6qm MouoMepa rra rloBepxnocrx Mliqenn



corlpoBox,qaeTct BbITecEeg[eM BoA6t Il3 Irx [punoBepxEocTHoro crot LoBoKyIEocrE STIiX

rfarroo nosooruer yrBepx,qarr,J qro acco{lar uonouep/,UfC aBJLIerct senporeraeMblM aJlt

pacrBopurert, a na6mo4aeuoe yBer[qenue licrcrloilenuoro o65eMa cBltqerenlcrByer o

pocre pa3MepoB accoqsaroB, r<oroplre rpaucQopuupforcs B 6oree n[orEEre uo6yrLr rlpu

cop6uz lrouor"repa na rloBepxgocru r'tlluenlr. Kar Ii cJreAoBaJIo oto'Aarr', aHarlof[qEoe' IIo

3Hagr,rrejrblto 6olee cla6oe B3a[MoneicrB[e Ea6ffo.{and A]uI cBt36BaHut MoHoMepa c

Mrrue.r'IJI,lMIT Melree r{,4pooo6noro orrr-rncynbipara Earprl,l.

flpuBeaeuulle aaIrEBIe xopouo corJlac)'Iorct c pe3yllbraraM[ I'BMepeI 'lt Bt3(ocrll'

ocyqecTBnel roro aBTopoM B pa3nllqllblx BaplraETan. trllx coBoq.rlEocT6 Ilo3Bofltna BBrtBtITb

OIITIIM'I,'IbHEIC YCJIOBIi' B3AIIMOACiCTBI' IIOEOTCEHBIX MOEOMCPOB C MUIIE'JIAMI

rrpornBoJroxHo 3apsxeqEErx IIAB, o6ecnequBalolq[e [poBeAeHt{e Ilojll]tMeplBaqllx rlo

MarpruEoMy MexaHri3My, (oropEre cBoatrct K coorlro reEutM 0'5 ! [ltouovep]/['{,{c] :!2 u

70 nM S [n,4C] 1250 uM.

BaxHo. qto (oEuerrrpllpoBallEe cMeceii MolroMepoB Il MLqeJIJT IIAB IlpII

rlaxcr.rporanuoru coorlitolrleHtrrj KoMrIoEelIToB, Koropoe HeM[HyeMo conpoBox'{aerct

pocroM IIoIIHoii ct JIr,r pacrBopa, Ee pa3pyllalo MlIqeIJIr'M Ee rlpentrcrRoBaro ux

B3a{MOAeiiCTBr.rlO C MOIIOMepOM, O6eCUe'{jgat nporeKalrue MaTpLrIHoi noJlrjMepu3alllIu'

EprrqeM B 3aBr{ctrMocrll or coo lomeEst MoEoMep - ilAB npogyrrlt 66lnlt (aI{

pacaBopuMr,IMlr, TaK U }te pacTBopIrMbIMIZ B BOAUbIX ll BO4ITO-COneBbIX CpeAax

PacrBopr.IMocrr, (oMrl.neKcoB, 3Eaq[TeJIr'Eo o6orarqeEsrDt uonaw flAB, cyllecrBe[Eo

paclllllpf,Jlo (pyr MeToaoB, IlpllMelr]'lMbrx ajrt l{x Il3) reE,t, B qacrEocTll I,IcnojrE3oBtlHlte

corro6llrrlt?aqrlll (pac[Tellt, ryp6ltglruerplnecroro rlirpoBalrfit u ceeropaccernra B

c[equanBE6Dt 3KcneptMeETax 6bl"ro ycraHoBnelro, qTo pacTBopIlMEIe (oMnreKcr'I coxpall,jll

ycroiiqrrBocrE rlpu AJItnenbIroM xpaueum (e reqeHrle' [o MeEb ei Mepe, not]'r'oAa), qro

IleEEO AJlt IiX BO3MOXHOTO npaKTriqec(ofo upl{MeHelr[t.

,(alrllble cBeropaccetdllt pacrBopoB rolr1 'en!I6lx IrouSreKTpon[ToB ]'(a3EIBaJIIr Ea

TO, ltTO [OJlIlMepI€aUI',lt IIo MaTpqqiraMy MexaE]',l3My aeiicTB[Terblro fipnBoatr K cHllxeEllli)

floru,{ficnepcEocrl] o6pasqon. Oalraxo aBTop cnpaBe,4nlrBo [oaqepKiBaEr, qro 9To'r B6IBOI

Eyxlaeacr B noarBepxaes[u Ire3aB[cI'IMbIMI'I MgrOAaM{, Ea[pt-IMepJ xopouo u3r{eHHoii

renB-flpoHrKaloqeii xpoMarofpaQxeii, Koropas mlrpol(o {c[onE3yErct Ant onpeqeneElrt

rosrlQn{renroe no.nliallcllepcHocrlr, u xoropa' B cdry rexEiFlecKllx rpy.IlHocaet o(a3a"'Iacb

Eepeantl3oBarlEoii B Aaanofi pa6ore.

Ilooror"ry oueury llonlrAlicflepcsocrl npoBo,{ltt]-l crarl'Iqec(rlM cBeropaccetl reM B

BecbMa peaKo BcrpeqaloueMcs Bap[aETe, Kofaa arrl Bcex o6p€BqoB crpo'rnu o6paqelrH6re

gnarpauvsr 3uuva n xoop.uuuarar Kc/(R0sin2(0/2)) =/(1/ sin2(0/2), rprFIeM pa3,{enbno art
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6onrurux (0 > 90) u uaar,rx (e < 90) yrnoB, IrocKoJIEKy B [epBoM cn]qae oflpe,{eIltJlL

cpeaEelMcneHrryo MoneKyntpqyro Maccy Mn, a Bo BTopoM - cpea{eMaccoBylo

MoJre(yJlrpu)rc vaccy Mw. flo orsomeuuto Mw,4r4n cy,utorn o flonurucnepcHocall

nonrMepa, (o'roparr aeficTB[TerbHo cnlrxanac6 rlpll flepexoJle oT o6BFrHoi l( Marp{'IHoft

fioJrrlMeprrsaurltl (Ta6tuqa Ea crp. 171). B roii xe ra6mqe flpuBeaeu6i cpaBlllireJrr,Eo

6onnlue 3ltaqer ir MM rotM3JIe(TpoJILrroB, I(oropble cBli,qeren6crB)'Ior o

BT,ICOKON{OJIeKy''pIIOCT!i rIpOA}aKTOB MaTpIrrIHOrO CUHTe3a,

Perolrupyn, Moxno yrBepxrarE, qro altccepraqnosrlu pa6ora npe.qcraarner co6oi

(oMtule(cHoe iccJIeAoBaEIie cMeceii IIoIIEErx MoEoMepoB L rlporltBolotoxlro 3aprxeHfiBtx

M[IIenn, B pe3yJllTaTe I{OTOpOIO yCTaIIOBIeITBI 3aKOIIOMepIIOCT]I Il BLUIBIeEBI OI1T!,IMII,'IEII6Ie

ycnoBur npoBeAerrur rroJrI-IMeprBaIIm no MarpliqHoMy MexaHIl3My. Oxapa(Tepu3oBaEbr

rrpoay(Tbr rrojruMepri3aqufi, [pelcraBlrrrorqre co6oi xolrn:rercrr noln:aerrporur - flAB u

ouel{eHa Bo3MoxEocr6 lrx fipamu.Iec(ofo npI{MegeEI,It aJlll oq{cTKIi cToaIHEIx BoaJ

coaepxaufix gMynrrltpoBaul$Ie oprautr{ec&Ie eerqecrea. flpooeaeuo aerallluoe rl3y]ellue

Moire(yttpEo-MaccoB6rx xapaKTepucTIIK crllrTe3tlpoBaHlrbD( rIo.rIlr9JIeKTpoJ troB lr

ycaaHoBneEo, qTo rrpr, rIpoBeaeEI:IIl rloJluMepl*au{u B orlrltMaJlblrbDt ycroBtsx Bo3Moxlto

fioryqeHfie o6pa3uoB BBrcol{oii Mone(yntpEoi MaccEI u y3(oro MMP.

B rperbeii rraBe (3(cneplrMeHranlE,ul llacrb, crp. 189 - 200) ontlcantl

\apaxtepHcfl]KI,t l{cxo,ItHbfx BeulecTB. veTo,li]Kl,l crHfela u llcc,le,4oBaHvii Bi:MVo,IlerclBtq

(oM[oEeEToB, abfi3n(o-xttMrrqecKrx csoiicra II3 tr t<oMnne(coB fI3 flAB, ueroaur<n

(orltirecrBeEEoro xltMlrqec(ofo aEarIBaJ I:Icrlo.'Ib3oBaII1I6le '4rt oIIeH(Ii gooe(TljBHocrl't

rrp[MerreEur IIK B rrpouecca,\ oqucrKlr xtpocoaepxaqfix cToqEblx Boa,

I4Merorcq gaMeqarug rro Arrccepratlu[ l,l aBrope$epary.

TeKcr u raM L TaM Itob[tryer coKpaluerurtMuJ rlEoraa lI3lnmIIllMIr LI He BtloJrtte

orrpaB.{ass6rMr, (uanpr.rlrep, PII, 3 rl:r[ flK). 14 no:rouy uamvue crllrc(a coxp.uuenlri n B

aBTopeibepare, r,r B A[cceprau[n, Ha Moii 83 rrA, cyuecrBeEEo o6:rervuno 6lr vreuue;

llpucyrcrnytor onevamu:

B,quccepTa[ur:

(c M[qennaMlr ,1,'rKriJrcyrbiboB) (BMecro c Ml-IqetnaMtl alnKlucynE$aroa) (crp. 66);

(MajreHb(ru BeirrirrrllEa) (nuecro lraaar Bejrriqr{Ha) (crp.16) II aa.tee, "MareHr,Kle

yfnr,r";

(.iricrbrii pacrBop ,4ACr> (nuecro pacrnop ,{,{C, crp. 20);

B aBropetbeparel

M-38 - IIe <xjropur), a 6pour.ra (r<an 3ro cneAyer lr3 crpyoypEoii OopMyrbr Lr

"^ -^ " ' - . - . "  
r . ^ r^  I  ) \ .
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<paauKarrbrroro [poqecca nonrNeprcaqw)) (BMecTo lpoqecca paa]rKalrbHoii

lorr-rMeprcaqnr) (crp. 13);

(EeiiTpa,'r[3arlnr 3aprAa M[uenro) (BMecro neiTpanrtaqrdri 3aprAa Mr_r[ennbr) (crp.

t7).

<Ha pI,cl.II(e 1 flpriBeAeE6r (oEqeETpaq[oHHbre 3aBlcuMocrtt fiapaMerpoB BpauleEru

3oEAa 5 ,{CK E I(AT 1 or I<or teuTpaqu{ !!C> (ua caMoM ,qelre: Ha prjcynrtax I r,r 2

np[BeIeHBI (OEqerITpauuoEEEte 3aBIIctMocTrj napaMeTpoB BpalqeErrr cooTBeTcTBeEqo 3oEIa

5 ,{CK u:ouga I(AT I or ronqenrpa4zr,{,{C (crp. 15);

(c I{oMIIIe(caMu, o6pa3oBasH6Mr-r palr.rKanbrrBlM rroJtvMepoM)) (ua cauor,a aele c
(oMrrre(caMn nonrrMepa, lonyrreHEoro paAnKarr,Hoi fion[Mepu3aurdeii) (crp. 29);

(flor)ryeltA6re MeroAoM crar[qecKoro paccetEt{) (ua calrou Aeret nor)4leElr6le

MeroAoM crarriqecKoro cBeropaccernm) (crp. 33);

(o{eriKy fiorq[cnepcHocry)) ( Ha caMoM Aene oqerrKy noJrrrAlrcnepcHocru) (crp. 33);

<Maneqbxux )TnoB) (Ha c.MoM Aene Muurrrx yuon) (crp. 34);

(irro coorBercrByer Kouqerirpaqu[ AAC cocraemer 104 Mo:rrh> (na canou gele,

qro coorBercrtsyer Kouqenrpaqlru,{!C 104 rr,romh) (crp. 36);

(cnoco6oB Aecra6linltsaqrjlt ycrofi.rr.IBocru 3Trrx cucreM) (ua cavolr ,qele cnoco6on

aecra6r, 'rr i3a[ r] lrux cl icreM tcip. i7):

Ianee aBrop yrBepr(Aaer, qro B lucceprarlltr pa3pa6oraEa MeroAr.rKa Bb!4eneHr4,

noJru9Jrempo.r[rroB r.t3 [poI]'t{ToB [onrrMepu3aqrr[ (BErBoI 5 Ea crp.43 aeropeQepara).

Ilocxolrny perrerue npo6levrr flo.]rl/qer{Ilr Ao.repqeii qenn [Meer BaxEoe r]r

caMocrorrer6Hoe 3rraqeE[e, xoreroc6 661 [oryn 16 lIEoopMarll]Io o roM! KaK uMeEEo 9To

aeraurocb r B qeM upeirMyrqecTBo pa3pa6oTaEHoro noaxoaa. offraKo B aBTopeoepaTe

)'(a3aEHar {EQopMarI{r orc}.rcrByer rrojrEocr6ro, KaK BnpoqeM ee Her u Bo BTopoft rnaBe

Atrccepra{rrll (Pesynrrartr u O6cyx.qeure), a n rperrefi uaoe (3xcnepruerna,tr,uaa gacrl)

eii (H$acnyr(eFno) orBeAeHa rl[rrb rronoB{rra crpar tqI{I, Te(cra.

C,qelanuue :auerauur (acarorcr o(bopMrreE[r pa6or6r rr Ee socrr [p!Hr.I![r{ajr6rroro

xapaKrepa.

I{rax, no axrya,uuocrrr reMbr ,qr-rcceprarl[oruoii pa6orrt, o6reMy [oryqeEE6rx B Eei

3(creprrMeqrtl'IbHbrx AaEH6D! llx IroBtBHe l-I llpa(al,I.{ecl{oii 3qaqliMocrt, HaAexEocr]i

clenaFEbrx BbrBoaoB, nepclle(Ti,tsEocrll I,l o6ocEosasEocr[ [ptBeAeEqbrx pe(oMeH.{audl

MoxEo 3aKj!ro9r,rTb, rITo guccepraqlu lllylenn.r IO.B. cooTBeTcTByeT n. g lloroxeE,r, BAI{

o flopn4r<e npucyxgenrrr yqeubrx creneueir or 24 celrr6pr2013 r. N 842 e pegarqua or 2l
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alpenr 2016 r. tt uBn'erct EayqEo-(Banr(br-rKarl[onEoii pa6oroii, B Koropoii Ea ocl{oBaHru

BEIIOJTHeIIEED( aBTOpOM IiCCneIOBallIfi pa3pa6oTaEH TeopeTuqecMe rrojtoxeFurr,

coBoKyrrEocT6 KoTop6D( MOXIiO KBar-II-iQllUI'pOBaTr l(rllt sayfioe Aoc1t xeEr.re,

3aKrroqarolqeecr B pa3pa6oTr(e lrpllEqrmrajrbEo HoBoro BapraETa MaTprqEoi

[onIIMep{3aIIlU, tO3BOJItIOtqerO IIOJD4IaTE IIOiII:I3neI<Tpo.,IItT6I C BEICO(Oi' Mojle(ynrpHofi

Maccofi nJ B To xe BpeMr' y3K[M MOJreKynrpEO-MaccoBbrM pacnpeleneE{eM, a caM

AltccepraHT, IOllrr B:ragraulrpooEa IIIyreBrq, 3acnyxuBaer, rro MoeMy MHeEr o,

fiprcBoeHl,Ir l,c(oMoi )ryeEoil crerrelllt no(Topa xlrM[qecKvx Haj/K tro cDeq[€urbHocrlt

02.00.06 - eHcoroMoire(ympHEre coe,qlrreE rr, xllMl]qecl{lle ua],ruI.

(07> Eor6pr 2016 rola

OQrlqtallurrfi onnouenT.qomop xrMtrqec(ux ua1x, npo$eccop,
rraBfi6til Ha)qrrEri corpy4nrx r<a$egprr auco(oMo.[eKyn pH6rx coe,UrreE[fi
xr-ot*uecxoro lfarynrrera MIV ur.aenn M.B. JloMorrocoBa,
Mocr<na, 119991, JlerlurrcKre fopn, 4.1, crp. 3, rer. g(495)g3g_31-17,
izumrud@genebee.msu.ru

Blaglruup Aler<ceeouv tr4:yvpygoo
cr6 02.00.06)

flo,4nrcr 4.x.rI., np6$. B.A. noaTBepxaaro.

,{exan xrmr vecr<oro JIoMoHocoBa,

aKaAeM(x PAH, JIyrun


