
OT3bIB
oOu ul4a,r bHoro onnoHeHTa

KaHArzAara xvMr4rrecKux HayK CMr4pHoBa Cepre_s AlexcaH4ponu.ra
Ha,qflcceprarlr4onHyo pa6ory ll{ypa llaa:ra AreKcaHApoBr.rqa

(I4CCJIEAOBAHIIE II PA3PAEOTKA fIPOI{ECCOB MOAI4@ZKAUI1I4
IIOBEPXHOCTII IIOJTI4MEPHbIX MATEPI4AJIOB C

r4cfroillb3oBAHrrEM AByxKoMfIoHEHTHbrx @TopcoAEplKArurrx
TA3OBbIX CMECEIZ flpr4 froHr4xEHHOM AABJrEHrrrb,

rrpeAcTaBJIeHHyIO Ha COricKaHI4 e

yleuofi crerreHrr KaHAr4Aara rexHvr{ecKr4x HayK
no crreqfiarr,Hocru 2.6.77 . Marepuanone4euze (rexHrzvecnr.re uavrz)

Axrya.,rrnocrs pa6oru cBfrsa*a c eaxHofi Ha) {Ho_TexHr.rqecrofi npo6levofi
- paspa6orrcoil 6zororz.recru ycroftunBbrx noJriMepHbrx Marepr.ranoB, arro
6esyc;ron'o 6y4er cnoco6creosarr pacmvpeHr'ro o6nacrefi r4crroJrb3oBaHur
noII4MepoB.

rf,enrro padoru sBn.flercs r4ccJreAoBaHrre u pa-:pa6orna npoqecca Har{eceHr-r,
3arlrrnbrx HarrocrpyKTyprzpoBaHHbrx aHTuaAfe3rroHHbrx norpuruii Ha
rroBepxHocrll [oJlI'IMepHbrx MareprrajroB MeroraMr4 LIoHHo-[na3MeHHoA
TexHoJrorIIu c zcrrojrb3oBaHrleM pa3JIUqHr,rX sropyrnepoAHblx ra3oBbrx cuecefi l1pu
IIOHI4iI{CHHOM AABTIEHLII4, A TAKXe I4cc.]IeAoBaHIIe BII:tIfiHIIfl. ceoficrs [oBepXHocTI4
Q'ropyrnepo4nrrx nor<prrrr.rfi (pernesa, xr'rMr4qecKoro cocraBa 

" ,rou"p*n-oarno.o
:apx4a) Ha aHTI4aAre3[oHnbIe ceoficrea IIo orHorrreH'ru K MHI(pOOpraHz3MaM.

Ocuosur,re pe3yJrbrarrr, olpeAeJrflrotque HayqHyro HoBr{3Hy pa6ortr, uor_yr
6ut, o6o6lqenbr B Brrle cJreAlroulrax noloxesuft:
1. Vcranonleuo, qro AJr{ Soplurpolanux Ha rroBepxHocrr.r Mo,qeJlbHbrx
noJrrrMepHbrx Marepr4arroB (|IOTO, IIC, IITOO) Sropyruepo4uofi nreHr<u c
AHTI,IATIE3I4OHHbIMI,I CEOfiCTSAN{I,I IIO OTHOIIIEHIIIO K MI,IKPOOPIAH]{3MAM HA
AJlr.rrerbHbre cpoKr4 MoxHo ucrronr,3oBarb ra3oBr,re cnrecz CF+*CoHrz I,r C+Fs*CoHtz
npl4 co.4epxaHuu Sropco4epr(aqero KoMrroHeHTa B nJla3Me or 30% no 600/o.
2. vcraHosreHo, qro AJrrI o6ecneqeHlas aHTI4aAf e3I,Io'Hr,tx ceoiacte Ha rroBepxHocru
norl4MepHbrx MareprranoB, lro4raQaqnponanur,rx $ropyuepoAHbrM, nneuxir'ra npu
rrcrloJrb3oBaHrrr{ ra3oBbrx cvecefi CFa*CeHrz z CaFs*CoHrz, neo6xogzr,ro co3Aajlb
perueQ rroBepxHocrtl c flep[oArzrrecxofi crpyxrypofi, onpe,4eleuur,rM x].rMrrrrecKrrM
cocTaBoM II nOBepxHocTHbIM 3aprAoM.
3. [ora-:ano, qro 4rzualruvecxrzfi noBepxHocrubr 14 3apfltr BJtlller Ha
AHT],IAATE3IIOHHI,IE CBOfrCTBA AO MOMEHTA EIO CTEKAHI4' I4NIZ IIEPEPACIIPEAEJICHIifl B



crzcreMe (rroKpsirrre-fio,r,rMep) 3a 7 r*efi [ocJre oopMr4poBaHrzr noKpbirr4.,r. Ha
.4AI'HEIITIEE COXPAHEH''C AHTIIAATE3I4OHH'IX CBOfiCTB B]III'ET KAK PCJIbEO, TAK ,nxuMliqecKuff cocTaB IIOBepxHocTII.

B Kaqecrse ocHoBubrx 4ocraxeHui
r'rHTepec c roqKrz 3penri_q reoperuuecnoii
BbrAerHTb CJreAyroqire MoMeHTBI ;

1. {oxa:ano,a. 4\u-r!4ri1-.'u, Lr'10 aHTHarre3v oHHr,Ie cgoficrea rroBepxHocrlr
uo4uQreqzponaH'brx ro-rrrMepH'rx Marepr4a.,roa (fI3To, [c, rlToo), iorop"r"
JrlirJralor MrzKpoopraHl{3Mbl BO3MOXHOC A O6pa:onrrnaTE 6uonreuru, ao*pu"nrira"
Ha rlportxeHl'Iz 60:ree 12 rrec.tqen, qro cBr3aHo c yfHereHaeM MrzKpoollf Hri3M,B c
rroMorqbro neprioArzrrecKoil crpyr<ryprr penseoa H noBbrrrreHHoio ao4"p*unr"
Qropa ua rroBepxHocrr.r.

2. Pa:pa6oraHu u anpo6upoBanrr ocHoBr,r .r.exHoJron4 qecKoro npoqecca
CO3AAHI4' HAHOCTPYKTYPI4POBAHH'iX AHT\4 AAIE3I' OHH'IX IIO OTHOIIIEHIIIO K
Mlr*poopraHrz3uarra sropyruepoAHbrx nor<prirufi np, r,cfroJrr,3.Ba'r{rz pa3nrzqHb,'
Qropco4epn<a'1rrx KoMrroHeHTon (cF+, c+Fs) ua noluMepHbrx r-"p"r.,"i* (rl3'to,
lIC, lITo3) c 3a.4ar{HbrMri napaMerpaMrz pe*eQa, xrrMrrqecKr.rM cocraBoM r.r
rroBepxHocrulrM 3aprAoM. To:rnlrzna cSopuzpoeaHur,rx $ropyrnepo4nrrxnoKpblTrlir coctaer.f,er ot 40 su ,qo 160 3ABI4CIzMOCTI4-?v -r1rvl AU luu ilM B 3atsI1loaMocTl4 oT COAepXaHI,Ifi
Qropco,4epxrarqero KoMloHeHTa B rrra3Moo6pasyrolieii cvrecu. vcranoBJreHo
orcyrcrBu e roKcr.rqHocrrr aHT'raAre3lloHnrrx (fropyr:repoAHbrx noxprrrr.rfi no
orHorrreHr.rro K KJrerKaM rrenoBeKa (:refixoqurau, epurpoqr.trair,r), vro o6ecneurmaer
ICPCIIEI{TI4 BHOCII U 6CSONACHOCTb i4X IICIONb3OBAHU' B PA3JII,IIIH6IX MCAI,IU}IHCKI4X
rrprzMer{eHrr{x (rarr,rnlaumr, KaTeTepLr, .rra6oparopuaa nocy,4a u ap.), ts
Mr4r(po3neKTpoHare (4rx 32rTIr4TI'r leqarHbrx nlra:r), n rr.rrqeeofi npoMbrrxneHFrocrr4
(n r<auecree yrraKoBoqHoro uarepaana) le r.n.

3. Paspa6ora""t 
" unpo6r4poBaHbr MeroAbr KoHTpoJr, ,4Ju rexHolroffiri

HAHCCEHI,I' AHTI4A.UC3IIOHH6IX NOKPI,ITI,Tfi, ICOTOPT,TE TIO3BOJI'IOT C BI,ICOKOII
TOTTHOCT'TO OlpeAenr'rrB HaJrHqae aHTr4aAre3r{oHnbrx ceoficrs y $opu^pyeurrx rz
csopurponaunrrx sropyrneporHr,rx nonpr,rruil Ea rroBepx'ocrr.r rroJrrrMeDHbrx
MaTepr4aJI0B.

{ocronepuocrb pe3yJrr,TaroB, rrpeAcraBJreHHbrx aBTopoM, He BLI3brBaer
con'rnenzil n rroATBepxAaerc-fl rrcloJrb3.BaHr4eM $yu4arrenra:GHb* Hayq'brx
Teopr4t, HaAex(Hbrx QEszxo-xulrr.iqecKr.rx MeroAoB rzccreA0eanzfi. B qelolr, ne
norBepfaerct coMHeHllro I4 AocroBepHocrb BLIBoAots oor4cKarerr rlo MexaHI43MaM
Qrzsuno-xzlrzuecrzx npoqeccoB, JIexauLIx B ocHoBe 3l(clepr4Me'TarbHo
o6uapyxreHurrx eQQenron r.r _gsreHr4ii. pe:ylrraru pa6o:rrr npo-n, xopouyro
anpo6aqulo ua r<oH$epeuqurx poccuficxoro rr MelKlyHapoAHoro ypoBHr.

Penouengaqlru no Ircrror'rb3oBaHuro pe3y.r,rbraroB rr Br,rBoAoB, flony.lenurre
ABTOPOM IIPAKTIIqECKVC PC3YJII,TATEI VrOrYr 6rrrr PEKOMEHAOBAH'I AIS BHENPEHU,

aBTopa, npeAcraBnrroruux Harz6o;mtrafi
rr rlpaKTlrqecKofr gna.ruuocru, MoxHo



Ha rrpoMblrlrJrel{Hbrx rlpeAnplrtrl.'x, ucrlo,lb3yloqlx rpaAlzqrlo'Ebre rexHoJrorr4rr
yBenr4qeHr4r crofrrocrz rro,rr,MepHbrx MareplraJioB r 6rzo:rorzqecr<ori 4ecrpyxqua.Pesyl*raravlr AricceprarlrzoHuoii pa6o*r 3ar4HrepecoBanrr ooo <ysa-
Morono> (n' Yea) r'i corog uorpedrlrenrcxnx o6'1ecrn v4uyprcxofi pecny6:rrzrn
(yIMyPTIOTPEECOIO3> (r. tr{n<encr), qro rroArBepxAaerc, nzcbMaM! o
3alIHTepecoBaHr{ocrr4 B pealTrz3aql4l4 rlpoeKTa rro co3AaHr.rlo <axtueHoii)) ynaKoBKZ
Ha ocHoBe $ropyrnepo4nux nor<prrrnfi 4rs yBeJrrr{eHi4s cpoKoB xpaHeHH,
npo.4yKToB rruTalJrrfl.

Crpyrcrypa u odrelr Atrccepraur{n. luccepraqux rlocrpoeHa rro
rpa4zqlaouHof cxeMe I{ cocrol,IT I43 BBeAeHr{.rr, n_flTr1 r,laB, 3aKrl0qeHr.rq H cnugKa
qurr'rpyevofr Jrr{Teparypbr. Pa60ra r{3.[o)r(eHa ua 1- 64 crpaum]ax Marlfi Honr4cHof o
TeKcra' BKJrroqair 68 pucynrcor, 26 ra6llu't1u 6z6nr.rorpaQzro uz 277 uauveuoBaHun.

Bo ese,4eHr'Iz o6ocnoerrsaercr aKTyanbHocr' TeMBr nriccepraquounofi pa6orrr,
orlpeAenenbr rleJrr, u 3a4aqv iccneAoBaHrir, c$opnay:rzpoBaqbr HayrrHas HoBr43Ha,
npaKTltrrecKas 3Harll4Mocrb pa6oru, ocHoBHbre HayrIHbIe rloJroxeHrzr, Br,IHocrzMbre
Ha 3arrlrzTy.

B nepeofi .naee npoaegdn aHzurr.r3 coBpeMeH'brx rexHo;rorlrfi 3arqrlT'r
rloJrrrMepHbrx MareprraJroB or nos4efrcrnrzfl oKpyr(arorqefi cpe4rr, B qacrHocrrz or
6zogecrpyr<qr.n. llora:aurr ocHoBHbre cralur4 pa3BrlTu-s 6uonreHoK n, rrocJreAcrBr4_,r
ux sopuuponaHus Ha fioBepxHocrv noJrr4Mepoe. vcraHosreHr,r ocnoBHbre $arrop',
BJII,I'IOqIIE HA AATE3I4IO MIZKPOOPTAHZ3MOB.
PaccuorpeHrr ocHoBHbre MeroAbr 6opr6u 6uonlreurarrrrz,rvrE r !,Ar{ uupbubt U UIOuJIeHKaMI,I, KOTOpLIe ,IBJITIOTC,
npr.rvuuofi 6uo4ecrpyxqlrri, Ao rrx o6pa^:onauux fi fiocJre. IpoaHa:rusuponauu

OTHOIIIEHT4IO K

UCTOTL3OBAHI,I.S

rrpeloTBparqaroT

MrzKpoopraHr43MaM

aHTI4aAIe3LIoHHbIX

pa3rI4qHbre rexHoJrorI4LI CO3raHI4r anrzurzr<po6urrx LI aHTI4aAfe3I4oHHbIX O

norpltruii. OrMe.reHtt lrepcleKTI4Bbr

Qropco4epxarqux noKpbrrari, l{oropr,re
flpoqecc 6zo4ecrpyr<quu.
Be paccMarpllBarcTcr ceoircrea MoIeJIbHr,IX IIOJTT4MepHLIX

MareprranoB, ofir.rcaH rexsolorr.rqecrufi fipoqecca Soprrauponaurz_a
$ropymepo4urrx nor<prrrufi r.r MeroAbr uccre4ioBalrrs. x cBorlcrB.
B raqecrne lo,qJro)r(e* 4ri-a $opurzpo B'"r4fr a''vanre3no'Hbrx Qropyrnepo4nrrx
noxprrrufi 6lrrlr vrcno:rrsoBaHbr: rroJrrl3rr4JreHrepeSranar (xDT-o);,oorarrpo'
(lIC), nonrzrerpaQrop:urneu (IITOO).

Tperr-q rraea 
''ocBr'ue'a 

pa:pa6orne [poqecca sopuupoeauu.s a'Tr4aAfe3aoH'brx
[OKPbIT]Zi1 IIPH IICIIOJIb3OBAHI,II,I ABYXKOMIIOHCHTHBIX STOPCO4CPTT<AqHX IA3OBbIX
cuecefi. YcrauonleHo, qro rlpu rrcrronl3oBaHr4u rasoeoft cuecu CaFs*C6H12
na6moAaercx o6:racrr (nepexorHbrx)) npoueccoB rrplr coAepxaHr4 rr
Qtopco4epn<anlero KoMnoHeHra o-t 30%o 4o 60010, r<ax t,t rrpz rrc[orrr,3oBaHr.rr4 cMecr4

(Doprraapoeaurae $ropynrepo4ur,rx
nanlyunoil yc:ralrosKe VBH -7 1 -II3,
4-0,1s).

norcpr,rrrzfr romqrznoft [poBoAr4 Jlocb Ha
ocnarqenHofi 4ByMrr r.rcroqurzxavlr r.rouos (tr{I4-



!:TBepTa{ fJIaBa

CFa+C6H12.{aHHar o6Jraorb corrpoBoxAaerc,a
IroKpblTr4.fl Ha IToAJIOXKe, a TaKXe 3HaqI4TeJrbH6rM
npu $opMrzpoBanrrrz rr oKpr,rrrrr.
.'trrrrup1i4r1 iJraBa rlocB.{u]eHa pe3yJrbraraM IiccreAoBaHLI_{ penre$a, xuMl4rrecKoro
cocTaBa I{ IIOBepxHocTHoIO 3ap_,IAa MOA.I'H'IX [OnrIMepHr,IX MaTepI4 anoB,
uo4raQnqizpoeaHnrrx $ropyrnepoAHbrM' rroKpbrrurMr.r, a raK*e [praBe]leHbr
pe3ynbrarr,r lrccJreloBaHrzr roKcr{rrnocrr.I $ropyuepo4urrx noxprrrzft .

flpu zcnolraoBarrlrrr ra3oBbrx clreceft Cno + gu11,, u C+Fa i CuH,, e o6racul([epexoAu6rx)) rpoqeccoB na lI3T@ u na fIC na6mogaercx $oplrupoeanuecneqndruuecxoro pelreSa c nepfioAnrrecxoii crpyxrypofi ,e puc"ror""a, ,"rn4y
rr[KaMr.r HeoAHopoAHocrri Menee 250 lru.
B n.qroi rrane [pvBeAeHEr pe3yJrbrarbr ]rccneAoBaHrrr aHT'lcarpo6nofi aKTr4BHocrr4
tt rpz6ocroifuocrz QropyrlrepoAHbrx noxprrrrzfi, a ra*,ne BJrr4rrHLrs. napaMe.r.poB
noBepxHocrrr Sropyrnepo4nbrx rrJreHoK Ha auTaMrrpo6nyro arranuocrt.

{r'tccepraq*a HarrucaHa xopoml4M Aocryrr'blM rr rlo'rrHbrM ,3bIKoM, xo' 14

coAepxvr HeKoropble cItHTaKcI.I qecKrae ourz6xrz rz otrer{arKl4.
llo pa6ore uMerorcr cJreAyroqrre 3aMeqaHr.r, :

1) B :TTATZCCIZOHHbIX CIIEKTPAX IIJIA3MbI PEIIICTPI4PYIOT Cfl JIIIHI4VI IN IIOJIOCbI
nos6yxgeHnr,rx aroMapHblx rz MoneKynrIpHBIX KoM'oHeHToB, a He III4KI,I.

2) Ha -p. 92 anrop [r.ruer: (rrpoucxoAr4T poc.r. uHTeHcrrB'ocrrz r43nfreH'.s
IIJIA3MbI HA AJII,IHAX SOIH 486 HM, qTO COOTBETCTBYET YBEIIZqEHUIO COAEP}I(AHT4fl
oJreMeHTa Hp, r 656 HM - 3neMeHTa Ho>>. Torga KaK B oroM cryqae HyxHo
roBoprrrb o cnoHTaHHbrx rr3JD/qarenr,HBrx rrepexoAax MexAy gJreKTpoHHbIMr4
cocro;rHllflMu aroMaproro BoAopola 4d2D_> 2p2p0 u 3d2D + 2p2p0.

3) Ha crp. 93 aerop nr.r'rer: dlpu 14 ccreAoBanrzri no*ru, ctFt+ciHtzrarNe 6lrra
Br,rrBJre'a o6rac* ([epexoAHbrx)) npoueccoB B A]rana3.He AJrr.iH BonH 425-430
UU, N TCOTOPOfr NPOIICXOA].IT I,I3MCHEHI4E III4KA I{HTEHCHBHOCTIi HA NJIAHE BOJIHbI
429 ut't sa nux 426 nut npu yeerv'eHLru sropco4epxa'1ero KoMnoHeHTa B nJra3 -
uoo6pasyrotlefi cuecrz>. B 4anHov cnyqae aBTop He rrpr.rBoAur paccyxgeuilft
I4JII{ orIeHoK, flo3BoJltrolllllx accoql{upoBarb I4HTeHcIrBHocrb I43ryqeHIIr qa-
crr4rlbr c ee KoHqeHTpaquefr n rrJra3Me. r4s anaJrnza pa60r no uo:reryne cFa
MolnHo 3ar(rrcqvrr,, qro KpoMe crynenuaroil Ar4ccorlr4auur.r, B pa3prAax rroHr.r_
)I{eHHOfO .{aBJIeHr'r-{ c srrcoxofi s@Qerrrznnocrbro fiporeKaror npoqeccbr ,{acco-
I]T4 ATIZBHOfr I4OHI43AIIUII I4 IIZCCOqUATII4I4 C OTIqEIIJIEHIiCM ATOMOB STOPA. EC:rZ
rrponyKTaMr'r fina3Moxr.rMr4rrecr<nx peanquii rBJrfrorcr aroir,Gr $ropa n ocHoBHoM
cocrorHr'rr4, ouu eos6yxgarorcr 3JreKTpoHHErM yAapoM 14 xoporuo [po-rrBrrrrorc.s
B IT3IYIIEH,',., B TOM III.CJIE - B AOCTY''HOM ABTOPY AT4 AIIA3OHE AII4H NOIH. B qAOr-
HOCTI,I' JII]HI{II ATOMOB $'OPA 685.6 HU IE 703.8 HM SBI-'IOTC' XOPO,'O I{3BECT-
HI,IMA AKTI4HOMETPI4qECKIT MU N:|1]l].ITflMIT. B CNEr<TPAX U:IYIIEHHS NIA3MbI IIPI4CYT-
crByror MHoroqrlcreHHr,re Jrr.rHr.ru sropa (cr'r. przc. 3.10). Aeropy crie40na:ro 6sr

yBeIIzIreHIzeM cKopocTr4 pocTa
II3MeHeHI{eM paAITKaJIOB B IrJIa3Me



4)

eHrre oTHOIIIeHIT' ITHTeHCIZBHOCTeii ocHoBHLIX I,I3JIy_
.r:Mbr. TorAa 6r,r e npe4:raraeuofi anropolr rraaro4rna
rrccJreAyeMoii crzcTeM6r MoxHo 6rrlo orlca:arrcq or

ICIOIB3OBAHI4,S B KAqECTBE KPI4TEPIT' (IZHTEHCIIBHOCTII B OTHOCZTEN'H.IX C,4II-
HI4UAX HA AJII'HAX BOJIH)) rOrOPr'rfi I'MEET HAYqHYIO 3HAqI'MOCT' TOJI'KO HA AAH-
HOfr yCTaHOBKe C .^aHHOil reolrerpr.refi 

'n 
raHHbrM perr4 crpr{pyrorrlr4M nprz60poria.

llo-wr4relrolry, AeJrarB BbrBo,qrr o6 
'sxaeue'ua 

ronqenrpaqur.i ynreBoAopoA'brx
T'T C}TOPYT.NEPOAI{'IX PAII4KAJIOB B IIJIA3ME HA OOHOBAHUI{ 14 3MEHEHII.
IZHTeHCIZBHOCTIi I43IyrIeHut cooTBeTCTByIOnILIX IroJIoc r43JryqeHlr, [pII
cyuecrBeHHOM r'I3MeHeHrz[ cocraBa n:ra:lroo6pasyrorqeft clrecz r""raoo"uu
ripelr.4eBpeMeHuo. Ha riuTeucr.IBHocrb r43ryqeHlzr, KpoMe KoHrIeHTpaqrrH
rracrrzrl, Brr4_sror erle z ycJroBua no:6yx4enu, _ KoHcraHTa anopo.r" loap"a
QyHrqraro pacnpeAerreur{r 3neKrpoHoB no eneprzu) 

" nlnu""rpuir.o
3reKTpoHoB. llpu cyrqecrneHuoM H3MeHeHarr cocraBa crrleceft CFafC6H12 u
CaF6*C6H12, cKopee Bcero, u3MeH_rreTcr rr nepBoe, rz BTopoe, rr TpeTbe.
Ha pzcyur<e 3 .72 lrfl. upoKoro lvarra3oHa AJrrrH .tsoJrH npr4BeleHbr cneKTpr,r

cy[]ecTBeHHO zu(f oplrarr.rnn ee o6cyN4enrur ]43MEHEHII{ IIHTE|PAJIbHbIX
r<oeQSnqlreuroe IIponycKaHr.rt rroJrr{MepoB, lrogrz(fuqvpoeaunrx
$-ropyr,r epoauofi n,r eH roh.

UTMeqeHHbIe 3aMeqaHl4s He cHl4)nalor,UOcroBepHocrl,I
loryqeHHbrx B Ar4 CC epTarlrzr4 pe3ynbTaToB.

Pe:ynr:ramr Ar.iccepraqralr IoKJIaAbrBaJrHcb Ha JO pOCCjZhCKHX tl
Mell(ryHapoAHbx crzMrro3rzyMax, xoHsepeuqrurx, BbrcraBKax rz npe4craerenr,r n 12
CTATb'X B XYPHAJIAX, BKJIIOIIEHHbIX B MEXIYHAPOIHI,IC CIICTCMbI IJV"TLTPOBAHI4fr A[I]7
BXoArrIr4x s nepeqeur BAK.

AnropeQepar flo:lHocrrro coorBercrByer col{ep)r(aHr]ro 4uccepraqlronHofi
pa6omr.

ITponycKaHv,I I]oJIIIMepHbIX o6pa^:qon, rr.ro4r.rQ reqr.rp on anuux
Qropymepo4nrrlaa [oKp;rrr4_flMri. MoNno 6r,rno noupo6onarr no
,4u$Sepenqzalrutrlr crieKTpaM orrpeAeJrr.rrb r43MeHeHrie 

-xouqenrpauI,ril

pa3nuqHbrx $yuxqraoua:nHbrx rpyrlfl B rroBepxHocruoM cJroe. Taroft noAxoa

Ii BA)KHOCTH



Ar4cceprar{r4 oHnarr pa6ora ,,I4ccne1onanue u pa:pa6orra npoqeccoBvo4usr,rcaquz [oBepxHocr]I norrzMepHr,rx MareprzzuroB C 14 crroJrb3.BaHrleM
rB)'D(OMrroHeHTH6rX Sropcogeprrarq[x ra3'BBrx cueceri nptt rroHI4XeHHOM
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