
OT3bIB
oQuquarbHofo onnoHeHTa o .ql-Icceprarluu Ha coucKaHl4e yqeHoi creneHu

KaHAr.rnaTa xr4MurrecKrix Hay( E+peMoBa BJ'raa[craBa BraaIlMupoBuqa Ha
TeMy: <<Ilo,rypa36aBJreHHbre pacTBopr,r IIo,'rr{aHuoHnofi qerJtrcJro3br n

KOMnO3I|UU Ha UX OCIiOBe>
ro cnequaJlbHocra 1.4.7. Br,rconouo:reKyJltpHhre coeAI4HeHI,It, xuMuqecKr.Ie HayKI4

,{r.rcceprarlu.r EQpeuoea B.B. Br,rnoJrHeHa Ha raSegpe

Br,rcoKoMo:renyJrrrpnr,x coe4l,Iueuuft r la6oparoprzu noJru3JIeKTpoJrIrroB lI

6uono:runepoa Xultuqecroro Qaxynrrera Mocroecxoto focyAapclBgHHofo

yrruBepcurera uv, M.B. JloMonocoea. Pa6ora locnxrqeHa ycrarroBJreHaro

:axonouepnocrei enulnua go6aeox ulzrpo6apura (ME) u 6enrourzra na

peoJloffiqecKrIe csoficrsa ro:r1pa:6an:reunrrx Bo,{H6IX rr BoaHo-coJreB}rx

pacrBopoB noflriaHr.roHHoi uerlrolo3u (IIAI_\).

Anrya,rrnocrs us6pauuoii rerrrsr

B Hacroxrqee epelrx 6olrruoe BHrzMaHne yAenrercr cosqanno 6yponux

pacreopon g:rx s@Qernrauofi go6rr.ru ueQru u ra.:a u: creaNzu. Elpoeofi pacrnop -
3TO CJIO)I(Haq MHOfOKOMnOHeHTHaTT BOAHO-nUCnepCHarr cllcTeMa, IlcnonrfyeMaJI .uur

npoMbrBKrr cKBarKITH B npoqecce 61penux. Hau6onee BaxHr,rM KoMnoHeHToM

pacTBopa flBnfleTcA noJrrrSJreKTpoJIIIT, KOTOpIIU MOXeT CJIyXHT6 KaK

cra6unu:aropolt Arrcnepcnu, noBEI Iar e9 arperarrrBu)Io yctoftuurocr.r, rax u

$,rorylanrou, trocKonr,Ky 3apfxeHHbre noJII,IMepHbre qenu cnoco6nu He roJtBKo

a.qcopoupoBaTbc{ Ha noBepxHocTu qacTuIIbI, Ho 14 3neKTpOCTaTnqeCKLl CBt3bIBaThCt

c Heii. qacro B KaqecrBe noJrr.rMepHoro KoMnoHeHTa 6ypoerrx pacrBopoB

ucnoJrb3yercr IIAI-{ - uarplleaar co:rt r<ap6oxcr{Merrr:tqeJrJrroJro36r. IIyreM

BBeAeHr.rr IIAI I a 6lponoii pacrBop MoxHo cyuecrBeHHo r{3MeHrrr, efo Br3Kocrr,.

llpn :ror'r nau6olee e$$erruario npr.rMeHrrr, IIAI_J .qnx r{3MeHeHr.rr Br3Kocrrr B

peNnirre norypa:6aBJreHHofo pacrBopa. flowuo uonzlrepoB, B cocraB 6ypoarx

pacrBopoB BXoIqr KoJrJrorrAHr,re ,{r.rcnepcuu: crpyrrypoo6pa-:oearelu (rllrnsr, r
qacfHocrII, 6euronur) r.r yrrxeJrr4TeJrr.r (uel nnu ME). Kar npaBuJro, peqenrypbr

pacrBopoB rog6uparorcl 3Mnr{puqecKr.r, r,rcxoA.s u3 ycJroBrrii,6yporux

xapaKrepHr,rx AJrr pa3ruqHr,rx Mecropox4enufi. flosrorry pa:pa6orKa crrcreMHofo
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noAXoAa .qJrr co3.qaHrrr KoMno3ur1lrfi 6ypoarx pacrBopoB c rpe6yelaurrl

KoMnneKcoM cBoicrB, .rrB,l.f,rorqarcr reMoft AucceprarluoHHoii pa6orr,l EftpeMosa

8.8., axmyatt'ua rcarc c uayuuoi, maK u npaKmuuecrcoit mouerc speuun.

Crenens o6ocHoeaHHocrl rto,,toxeHufi, BbIHocIlMbtx Ha 3aIqIITy,
rrayrrHbrx Br,rBoaoB u peKoMeHAarl[fi, crfopuy,rupoBarrHbrx B

aI|ccepTaIIItH
OcHoaHrre roroxeHlls, B;IHoclrMhIe Ha 3aIIlr{Ty, enorue o6ocHoeaHlt r

JIofIrrIHo orpDKalor 3TaIrEt IpoBeAeHHhIx LtccreAoBaHr.rii, xoropue HaqlHalorcf, c

u3yqeHu{ r:auuogeficranfi Mexly orAenbHbrMr-r KoMnoHeHTaMlt 6ypoaoro

pacrBopa. Taxue uccJIeIoBaHI.I.rr r{eMHoroquc:reHHEr, a asaauo4efictuu

BoAopacrBopIiMEIX noJrr4MepoB c yrtxeJ .rreJuMri, B qactrocrrl c ME, npar<ruuecru

orcyrcrByror. B :aericrir4ocru or KoHrq)eruoro vecropoN4eu.lr, 61porr,re

pacrBopH AonxHbr pa6orart a cpegax c pa3rurrHr,rM co,qepNanueu co:reft. flosrouy

rrccJIeAoBaHI,Ie Blrr-I-qHI-It corefi Ha peoJlofuqecKxe cBoicrBa Il arpemrl{BHyto

ycroii.rr.rBocrr, KoMno3uuEfi Ha ocHoBe [IAI{ naNno Ar.s npofHo3r,rpoBaHx.s

BO3MOXHOCTT.I trx npUMeHeHrUr B pa3JII,IqHEIX yCnOBUtX.

Hayvuax uoeu:na pa6orsr 3aKrloqaercr B ToM, rrro B Heii BnepBbre

AoKa3aHo o6pasoranue rroJrr.rMep-KoJrJrorrAHbrx KoMUreKcoB lrex4y |IAI{ u

qacrr4rlaMri ME e eognoii t4 BonHo-coreBoii cpege, Ilptt 3roM BBeIeHr4e

yrr)KeJrrrreJlt r norypa:6an:rennr,re pacrBopll ropomoqenuoii nIaaroar:r<oft [IAI{
HB teno r gononuuTeJrsHoMy crpyKTypr4poBaHlllo, qro Br,rpaxaJloc; ts ytseluggHrrn

Bt3Kocrri Ii MoAyJUr ynp),rocru xollno:auufi fio cpaBHeHIlIo c lrcxoAHBIMIi

pacrBopaMn nonr,rMepa, Hao6opor, Ao6aBKu ME B pacrBopbr ,AnuHHorlenHoii

errcoKoaq:Kofi IIAIf BB eenu r o6pa"aoBaHr4ro arperarr.iBHo Heycroiiqr4B;rx cucreM,

laxxe BnepBbre ycraHoB:reHo pa3;rurrHoe BJrrzrHr-re KonrleHrpaquu IIAI_{ u

coAepxaHrrf, Korrou.{Hbrx r{acrlrq 6enrouura Ha peorofluecKrle xapaKTeplrcrrixll

rowo:uuuii |IAU - 6enrorun.

Teopernvecxal u rrpaKT[rrecKaq suavultoc.rs pa6otu

Teopemuuecrcan ?navuMocmb pa6ortr o6ycloeleHa reM, r{To B[epBbre

ycraHoBJreHo r.I cucreMaruqecKu IIccJIe.qoBaHo o6pa:oaanue xolrn:rercoe IIAI{ c

KoJIJIoII.4HbrMrr rlacrvllaMrr M6. IIoKa3aHo, rrro, B 3aBLIcLrMocrr{ or.{JIuHbr qenu
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noJrlrMepa, Bo3MoxHo Qoplrupoeanue KoMrrreKcoB AByx rrrrroB:

KoMneHcar.lr4oHHoro c KoporKorleruroii IIAI] HB, u ,rauen:rrpHofo c

,{nraHHorlenHofi nAI-l BB. flo:ryvenuue pe3yJrbrarr,r rBrrrorc.rr BaxHbrM

SKcnepLIMeHTarr,HbrM no.{TBepxneHlieM Teopxu B3alzMoleicrBr.g ((noJIItMep -
rIacTI.IUa)).

Ifparcmuuecxan suawtuocma pa6othr cocrollT B Br,ItBJreHIlI{ rprrHIILInlIaJI;Ho

HoBlrx B3ariMonefrcrBr.ri MexAy KoMnoHeHTaMri 6lpoaux pacrBopoB, qro

ro:no:rulo cQopvyirr.tpoBarr, pr,4 pexollengaqr.rii, rroJre3Hbrx .qJrr npaKTr{Krr.

{ocronepnocrs noryrreHHbx r pa6ore pe3ynbraroB o6ycnoBreHa

KoMrIreKcHr,rM ucnorl3oBaHlleM Szsuxo-xulrr,ruecrrrx MeroAoB LtccJrsAoBaHrrrlr, ux

B3aI4MHot cofJlacoBaHHocTblo, a raKxe cofJIacoBaHHocTBIo c uMeloUrrMr.Ict

ill.ITeparypHbrMr4 AaHHbrMu.

Anpo6aqun pa6orr,r

flo reue 4uccepraquu oly6,:rur<oaano 4 crarru B peueH3r4pyeM6rx HayeHblx

rz3naHu{x, peKoMeHAoBaHH;rx nJrr 3aulr-rTbr B arrccepTaqr,rouuoM cosere MfY no

cnequarrbHocrr.r 1.4.7 - BrrcorolroneKyr.spHHe coentHeHlr{, xr.rMrrqecKri e HayKu rI

ur{,{eKcfipyeMlrx B MexnyHapolH;rx 6a3ax AaHHHX (Web of Science, Scopus), a

rarNe 5 re:ucoa goKJraAoB Ha Bcepoccuficxnx u uex,4ynapo4nrrx rousepenqulx.

Crpyxrypa u o6rerr pa6oru

,{raccepraquonnar pa6ora rocrpoeua rpaArrurroHHo rr cocrorir rc BBe,qeHvr,

o6:opa :rureparypbr, sKcnepuMeHTarbHo .racrr.r, o6cyxnenur pcynr,TaroB,

3aKJrror{eHr.rr, B6rBoAoB ri cn}rcKa qurr4pyeMofi flr.rreparypbr (154 nauuenoealrur).

Pa6ora u:noxcesa ua 114 crpanuqar, cogepxlrr 33 pr4cyHKa, 6 cxev, 3 ra6naqu.

Bo nnegenun pa6orrr, o6ocuoraHa aKTyailrHocrr, Hayr{Hofo HanpalreHLll',

crerreHs ee pa:pa6orauuocru, yKa3aH6r ueJrl v 3a1avL:a guccepraquonnofi pa6orrr

npaKTHqecKaJr I.I TeopeTuqecKat 3HaqI.IMocTr, rz HoBIi3Ha non) JeHHBrx pgyJIbTaToB,

npelcraBJreHa MeroAoJroflIt lllcceprarluoHHoto HccJre,qoBaHl.ur, cQopuyrupoeanr,r

noJloxeHr.r{, BblHocuMr,re Ha 3aIqI.ITy, cTeneH; AocToBepHocTr4 LI anpo6agux

pe3yJrbTaroB.



Lrana 1 rpe4craeJrf,er Jrr{TeparypHbri o6:op, s roroporl npr{BeleHbr IaHHhre

o cgoficrsax u npIlMeHeHvI4 rap6orcuveru:rqer:rroJro3Er, a tarNe oco6ennoctgx

[IAI{. PacclrorpeHo reoperr-rrrecKoe onricaHrre KoHrleHTpaquoHnbrx pexr.rMoB

pacTBopoB noJIII3JIeKTpOJTI{TOB v BJtl4flHlje KOHIIeHTpaIILIOHHOfO peXHMa Ha HX

cBoiicrBa H ceoicTBa noJll.IireKTpo,.rurHr,lx KoMIIrTeKcoB. Ha ocgoganuu

JII,ITepaTypHhrx aaHH6tx cAenaH Bbloop ob:beKToB I.IccJre.qoBaHHt tI

cOopMyJrl.rpoBaur,r qe:rrr I.I 3aAaqr{ [ccJreAoBaHur.

lrar'a. 2 co,qep)Krrr xapaKTepl.IcrriKrr ucxoAHLIX BerlecrB u cnoco6rr ux

oqucTKI4, MeTO,{fiKrr npuroToBJIeHIIt pacTBopoB IIolII4MepOB LI KOMnO3XqUfr,

oITLIcaHIie ucronb3oBaHHrtx e pa6ore Sururo-xltutuecrzx MeroAoB

LIccJIeAoBaHr.rg. B ttaqecrse MuIrepaJIbHbIX HanorHl.{Terefi 6u;rrl tzqno,'tlgosaHu

vuxpo6apnr (ME) u 6euronlrr. Cpe4ueaecoelre MoreKyn.spHr,re vaccu fIAI_l

cocraer.rrr,r 76 000 r/MoJrr, ,qJrr Hr.r3Korlennoro lr 665

noJluMepa. Kolrnnencnoe HcnoJlb3oBaHrie

cBeTopacceqHur, peHTfeHocrpyKTypHoro aHarru3a,

no3BoJrr.r;lo aBropy BcecropoHHe r.rccneAoBarE rrpoqeccbr c'rpyKrypoo6pa3oBaHr4.s B

noJrrrMepH6IX MHOf OKOMnOHeHTHT,TX BOAHhlx paCTBOpaX.

B r,raae 3 npegcrar,reurr noJryr{eHHlre pe3ynbrar;r uccrre1oBalvil u r4x

o6c1x4euue, Jra masa flBJ'tterct ocHoBHoi t-t coctour u3 Tpex,Iacrefi.

B nepBoi qacrr4 aHaJrr.r3upyrcrcrr KoHueHTpaUr4 oHur,re pexr,rMsr pacrBopoB

IIAI I rar< B 6eccoreBoi, TaK H B BonHo-coneBoii cpeAe, a raKxe uputsoAaret

p*yJrbrarbl IIccJreAoBaHLI_{ Mo,4erhHoii cl{creMlt Ha ocuoge ru6rouenurx

rro:lr3JreKTpoJrr.rroa, Ycrauonreno, 4:rx roro uro6tr o6pa3eu llAU rar I ao4uofi,

TaK r.r B BonHo-coJreBoi cpeAe Haxo4.rJrcr B perKrrMe norypa":6aa:renHoro pacrBopoB

c 3aueTrJreHrxrMrr, KoHrIeHTpaqur AonxHa 6brrr, errrue 1.50% rr{ KoporKorlenHofi

uru Hr.r3KoBr3Kofi fIALJ I{B z Bl'rue 0.330lo .q:u tr,rcoxoel:roii |IAII BB.

llpe4eaptre:uroe lrcclre,{oBaHue, npoBe,4eHHoe Ha nprrMepe llo.qenurofi

cucrellr'r (ro.ilraaxpr4roBas Kucrora - rroJrrrcrupoJrcyJr$onar narpu.a), noKa3aJro,

rITO yCIOBUeM CTpyKTypUpOBaHrrrr noII.IMepHbrx crrcTeM B pacTBope c notBJIeHueM

Br3Koynpytllx cBoicrB tB[terc_s KoHr]eHTpaUnr noJlliMepa, npeBhrrrraloulajl

000 r/uo:t gnx 4uHHorlerrHofo

MeTO.4OB BI.ICKO3I-IMeTpuL1,

TepMuqecKoro aHaJII-I3a rr Ap.



KoHrleHTpaqurc o6pa3oBaHut cerKr4 3arlenleHv i. fIoSToMy AJrr r4cnoJlb3oBaHHbrx B

pa6ore o6pa3rloB fIAIJ - uusrorr:xofi (IIAI{ HB) u aucoroemoi (lIAIl BB)

o;rJrrr orpe,{eJleHbr rpaHuIIbI KoHrIeHTparIxoHH;rx pexlrMoB a ooguoii Iz BoAHo-

coreeoii cpegax, r4 r.rccJre4oBaur4e KoMno3xrlvii 6u:ro npoae4eno B pe)Kr4Me

nonypa:6an,tennrrx pacrropoe c o6pa3oBaHlteM cerKI,I 3aqeruenraii.

Bo aropoii uacru pa6ortr o6cyN4arorc.f, cBoficrBa KoMno:uquil fIAIf - ME.

L noMoulbro peoJloffiqecKrlx MeTonoB r{ al-IHaMr4rrecKofo cBeTopaccetHr4t

ycraHoBJreHo, qro KoMrro3r,rrlr4r-r Ha ocHoBe ME u IIAI{ HB lpegcran:rxror co6ofi

crpyKTypt4poBaHur,re cucreMbr c noBbrlreHuofr Br3Kocrr,ro, qro o6ycloBleHo

Bcrpa[BaHzeM qacruq ME r cerry :aqennenuft [IAI_{, Kouno:raquu xe na ocnone

IIAII BB xapaKrepr.r3)rorcr yxy,4rxeHr.reM Bs3Koynpyrux ceoiicra u:-:a

o6pasoaanur noflllMep-Konno ,{HEIX xoMnJIeKcoB. florca:ano, rrro peorofl.Itrec(re

xapaKTeprrcruKt4 KoMno3r.ruri[ IIAI] HB - ME nocrosHHsr s reqeHrie KaK MuHr{MyM

cyroK nocJre nptrroroBrreHr.rr, rprr sroM npr.rcyrcrBrre Hrz3KoMoneKyrrpHofi colr4 He

BJIU.{er Ha arperaruBHyro }r ceAuMeHrarlxoHHyro ycrofiq eocru clreceii. flpu 6olee

,UrurelrbHoM xpaHeHrru B{3KocrB t4 MoAynb ynpyrocrrr Kouno:uquii ylrenr,uarorc.t

B cBrr3r4 c Br,IIereHrreM ocaAKa rr Aocrrlfalor paBHoBecHbrx :Ha.{eHI_Ifi e re.IeHI.Ie 10

- 15 cyror.

B rperr,ei uacru pa6our paccMarpuBarorcr cBoicrBa rorllrto:uuuu IIAU -
6esronur. Ycranoeleno,'rro 4o6ae:reuae 6enrosura n nonypa:6aa:renuuv

pacrBopaM IAII fB z |IAIJ BB npr.rBo.qr.rr K Aono.]rHurelbHoMy

crpyKT)?t4poBaHr.rro, qro nposBr.{ercq B 3uarrr.rrerlHor,r pocre nx:xocrn (r 5 pa:

a:rs IIAIJ HB u r 100 pa: gnx IIAI { BB npu cogepNalrur.r 6euronma 6 v.acc. o/o).

tr'lveuno [IAI-{ BB r.r 6enronur rBJr.rrrorcs san6onee sdderrlrnurr\,ra

crpyrrypoo6pa:oaareJrrMll B I4ccJreAoBaHHbtx cllcreMax. flor<a:ano, vro
rloJlyqeHue KoMno3uqut c 3aaaHHbrMu peojrofr4qecKl4Mr4 caoiictgaMu t4oNHo

ocyqecrBrlT; KaK 3a cqer Bap6r,rpoBaHr.r.f, coAepxanur 6eurouura (1 - 6 ttacc. %o),

TaK ll rryreM lr3MeHeHxr KoHqeHrpaqxu qe:r:rro:ro:sr (0.1 - 3 vacc. otu1.

Cogepxaune onnoHupyeMoii nucceprarluu: dlonypas6aaleuuHe pasr.Bopbr

norI.IaHIloHHoi IIeJrJlIoJro3hr u KoMno3r.rqr .I Ha rrx ocHoBe)) coorBercrByer
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cneqltaJrhHocrr,r 1.4.7. Bucoxol,roneKyJupHr,re coeAuHeHr4r, a r{MeHHo c:reAyrouuM

ee HaIIpaBJIeHr4{M: 7. ((Dl.I3fiqecKue cocrorrHr.rr u Sa:orue nepexoALl B

BbIcoKoMoIreKyJItpHrtx coeAvHeHLItx. Peo;rorul noJIIrMepoB rI KoMno3I4ToB)) u 9.

<I-{e:reuarpaalenuan parpa6orxa no:ruMepHbrx Marepr,taJroe c noarnru $yurquxur.r
rr rrHTeJIJIeKTyaIrhHbrx crpyKTyp c ltx npr.rMeHeHHeM, o6na,qaloruux

xapaKTepLIclHKaMv, onpelerrlotqrrMrr o6racr[ r1x ficnoJrr,3oBaHltl B

3arrHTepecoBaHHr,rx orpacJrrx HayKu r4 TexHr,rKr4)). Aucceprauu{ B.B. ESpeuoea

rBr.sercf 3aBepueHHofi uay.lno-rra"ru$zxarlr4oHHoii pa6orofi, co4epxarqefi

nayvno-o6ocuoaaHH6re pe3yJrbrarbr.

Kpuruuecrne :alreqaxrlq u Borlpocbr

1. fnaea 1 (:rar. o6:op) neperpyxeHa cBeleHxrrMr{ o KMII e rexcrr4,'tsnofi,

nxrueBofr r.1 Apyrrix orpacn{x HapoAHoro xo:.{ficrsa (74 ccstnxu us 154 s

cnr.icKe Jrr4Teparypu). Eruo 6tr :ryvlre a o6:ope 6olruee BHr.rMaHrre yAeJrr.rrb

cocraey 6ypoaux pacrBopoB It ucnoJIL3oBaHI-IIo $u:uro-xuuuuecr<ux McloaoB

arr[ tl3y9.e14t l-lx crpoeHHr u cBoicrB.

2. Tepvun (KoMrreKcHbrii noAxo.{) (crp. 9) n z:yuenuu crpoeHr4r u cnoicrg

6ypoarrx pacmopoB no.{pa3yMeBaer unpoKr.rii cneKTp ucno:rr:yewx $usrlro-
xrrMI.IrIecKI,tx MeroAoB I.IccJrenoeanur. IlpeuuyrqecrBeHHoe r{cnoJlr3oBaHrre B

,qucceprarlr{u peoJloruirecKrrx MeroIoB He no3BoJr{er ynorpeo,trrrb 3Tor

repuzu. Cregona:ro 6sr a pa6ore npuMeHrrb ,qpyrure MeroA;r yxpyroro

cBeropacce{Hr,rr (ne$enouerpur, ryp6r.r4r.rlrerpaa u 4p.) gn.a r.r3yqeHrr.{

KpynHbrx .racruq (1 uru u 6o:ree) B MyrHbrx 6ypoaux pacroopax, nocKoJrsKy

Meron APC gaer unQopuaquro o MelKux HaHopa3MepHlrx qacrrauax B

pas6aareuntrx pacrBopax, a crarl-IqecKoe cBeropaccesHl.Ie 4:r_a srux qe:refi I
pabore He rcrorb3oBano. l aKXe He xraraer lropQonoru.IecKI-IX r4ccreAoBaHufi

(ererrpoanax uuxpocKonr,H) rr ,{p. Mero,{oB.

3. B r:rage 2 :rylure 6r,uo 6u cHaqaJra paccKa3arr, o MeroAe r4

3KCrIepI,IMeHTaJrEHhIX yCTaHOBKaX, a IOTOM IrprrBeCTLI TIOJIyqeHHr,Ie .{aHH6Ie nJr_rr

KDKAoro r.r3 vero4oe (puc. 1 - puc. 4). flo,q puc. 3 ra 4 1o:rxna 6r,rrb no,{nr{cb

<<3asucuMocrb rrHTeHcIiBHocrI4 peHTreHoBcKofo pacceltHlt_f, lo4 6o:tuauu



4.

5.

7.

6.

yrraMu.,.), a He ((PeHTreHoBcKar nuarpaMMa,,.). Asalornqso gla puc. l, ua

KoropoM npeAcraBneuu <Kpuar,re norepr.r Maccbr, rroryqeHH;re uero4ou TfA
AJII...), a ne <<Pe:yltrarrr TfA.,.>. Tarcxe Ha pvc. 9 nJUr crarr.rtrecKoro

paccerHu{ r4 pr{c. 29 nm !PC.
Puc. 8, 11 - 15, cxeua 6: o6o:Haqenfi.r AolxHbr 66rrb cAeJraHH Ha pyccKoM

.f,3brKe; KpuBHe Ha puc. 10, 14,24 -33 tryt:-l:e tpoHyMepoBarr,, a o6ogHa.reHuq

rrepeHecrr4 B nolrncb K pr.lcyHKy.

Kar 6uru ro:ryueusr Soro pacrnopor IIAI{-ME (puc. 18)? B nerogure (r:raaa

2) cnegenn.a orcyrcrryror.

B ra6r, 1 - 3 oulr6xlr npe4craBJreHbr HeBepHo: HanptrMep, BMecro Z,g8 + 0,23

HyxHo nrzcarB 3.0 + 0.2; gt'aecro 4.83 + 0.16 ---+ 4.8 + 0.2 u r.l.
Zcro::r:ogasue nonr-ruepoa a 6lponbrx pacrBopax - 4oporoe y4oso:rscraue (l
xr IIAU - 200 py6/rr) n ne:rt:s rz o6ofirucb B KaqecrBe 3arycrurels r,runofi
(6esror*rr)?

8, tr'Icrurrtrearu lu pa:pa6oraunrre aBTopoM perlenrypH 6ypoaux pacreopot s

IroreBbrx ycJIoBHrx (na nourpernolr uecropox4eunu), nocKoJlbKy B naHHoM

cJryqae ((IroJreB6Ie ltcnhrTaHl4t - Kpureplrii ucrr{I{Er>?

9. B 4trccepraqnu I4Melorct fpaMMarl.IqecKue ouu6xy oneqarru, To:rtro e

HaqaJe Ar4ccepraulru (crp.3): oneqarKa (BrrocJreAHr.re ro.q6D) HaAo nucarr,

pa3.{eJI6Ho; (Bce 6oree ruIpoKo)) flpocro nucar; (<runpoKo));

(KoHrleHrpaqrroHHbrfi pexr.rM pacrBopa) - clroBo pexr.rM rpe6yer go6aaut

cnoBo (croryrreHu.{) - (KoHrleHTparlr4oHHr,ri pexuM roryr{eHxr pacTBopa). Ha

c'rp. 49 G)uc. 9) <oruouenze rpaQuxa or .[r4 HeiiHocrr.r)) - ue rpaQuxa, a

3aBrrcliMocTu rr np.

Buecre c reM, yKa3aHHbre 3aMeqaHr.l{ He yMaJr_glor 3HaquMocrh

Ar.Iccepraqr.lolrHofo r4ccJIeAoBaHIUr. [uccepraqur orBeqaer rpe6oaanualr,

ycTaHoBJreHHbrM MocKoscro4M rocy,{apcTBeHHr,rM yHuBepcrrTeToM uuemz M.B.

Jlouonocoga r< pa6orarvr logo6noro poga. Co4epNanue Auseepraquu

coorBercrByer clreur4aJrbnocrlt 1.4.7. Br,Icororrao:reKyJlrpubre coegunenux (no

xuMr.rqecKr4M HayKaM), a raKxe Kpr,rrepll{M, onpeAereqHbrM nn. 2.1-2,5 llo,ToxeHlu




