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o T3brB BEAyrrI Er4 OprAHr{3Ar\UrVL
@fEOy B O <B olrorpaAcKzfi rocyAapcrBeHHrrfi rexnz.recKrafi yHprBepcr4rer), Ha

AncceprallploHHyrc pa6ory [Nyvra6aena Mypara .{aeneroBr'rqa Ha reMy <<Jlemzfi
ap6onzro6eron Ha ocHoBe KoMrIo3I{IILIoHHbrx r{eMeHTo3oJrbHorrrJraMoBbrx
BDKyITII{x I{ TBepAbIX opraHr4qecKr4x orxoAoB (ua upuivrepe uo6oqHhrx npoAyKToB
ceJlbcKoro xos.flficrsa Pecny6turcu Ka3axcran)>, upe4craBneHrryro Ha coucKaHr{e
yveHofi crerleHl{ KaHAI4Aara rexHI{rIecKI{x HayK rro clerlkraJrbHocrr4 05.23.05 -
< Crp oure JIbHbre Marepr{aJr br kr Lr3 [envfl),>

1. AnryaJrbHocrb reMbr Ar{cceprarluouHofi pa6oru
B nacrosqee BpeMx na6nro4aercfl 6rrcrprrfi pocr crpor4TenbcrBa, rar n P@,

TaK I{ B crpaHax perr4oHa I-{eHrpanr:r'oit Asuu, TaKr4x Kar< Ka^saxcraH. 3ro rpe6yer
yBelpIqeHl4t rIpokI3BoAcTBa KOHOTpyKIILIOHHbTX V TerrJrOLr3OJrf,rIr,lOHHbrX

crpol4TenbHbrx Marepr4aJlax. B cBf,3r4 c grr4M co3AaHr,re rerlJror{3oJr.rrrlr{oHHblx r4

TerInoI43Or-flrIr4OHHO-KOHCTpyKTII{OHHbrX MarepI4€LrrOB C rrpr4MeHeHlreM BTOpr{rIHbrx
pecypcoB flBIrflercfl. Ha celoAnsruEruir AeHb aKryzlnbHuu. Haz6omurvrfi r4HTepec

BbI3bIBaer ap6orzro6eron, rcoropuft coqeraer e ce6e JrefKocrb, 3KoJrorr,rqHocrb,

BbICOKpIe rerrJIOr43OJUrIII4OHHbre KarIeCTBa 14 MO)Ker COAep)KaTb B CBOeM COCTaBe

pacr[TenbHbre orxoAbr ceJrbcKoro xos-f,ficrBa, KoropbrMrr 6orarrr crerrHble pafionrr. B
KasaxcraHe I4Melorc.a BTopI{rIHbre pecypcbl B Br{Ae MHororoHHbrx orxoAoB
MerzlrlJryprr{ecrofi, neQrexzuuvecroft, ropHo4o6rrnarouqefi Lr rorrJrr{BHo-
gHeprerl4rrecrofi [poMbrlxneHHocrl,I, Kol]opble MomHo r4crroJrb3oBarb AJUr co34alufl,
BbICOKOrrpOrrHbrx Brxyqrrx rxkrpoKofo crxeKTpa.

Zcuomgo Ba:r.kre orxoAoB npoMbrlrrneHHocrr4 B KaqecrBe IIeMeHTo3oJIbHbrx r4

coAepxaulrzx 6orczrosHfi ITIJIaM Bfl)Kyrrllrx, o6la4arorlr4x rroBbrrrTeHnofi

aKTI{BHocrbro vr npkrBoA-rnrlr4x K Bo3HLrKHoBeHr4ro orpyKTypoo6pasyrorqzx
gJIeMeHToB, AoJrxHo rrpl{Becrl{ K noBbIIrreHI{Io npoqHocrHbrx ra 4e$opuarr4BHbrx
xapaKTepvrerrrK) AorroBeqHocrrr v 6zonorzqecrcofi crofixocru ap6olvrra. 3ro
cBl,IAerenbcrByer o rleJrecoo6pasnocrl{ HccJreAoBaHkrfl, Bo3MoxHocrr4 nonyreHr{.rr
nucoroe$Serrunnrrx crpol4TenbHblx Marepl{€uroB Ha ocHoBe ap6onura,
p asp a6 orKr4 TexHonorufi r4x rrp or4 38 oAcrB a 14 BHeAp eHr{-s.

2. Odryas xapaKTepr{crr{Ka pa6orrr
[zcceprar{r4t cocrorrr I{3 BBeAeHIa.t, qerbrpex fJIaB, 3aKrroqeHLIfl, ctrurcna

nnreparypbr vr upznoxeHIafi. O6rqraii o6tena Arrccepraru{r4 cocraBn-ser I44
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cTpaHr4rlbr Marrrr4Hofrr4 cHof o TeKcTa,

JlLITeparypbr r43 1 59 Haralaeuosauufr.,
BK.rrroqaer 32 ta6wrlq:u,2l pucyHoK, crrr4coK
3 npunoNeHvrfl.

[rz c cepraIILIoHHat p a6 or a n o cB.aqeH a p asp a6 orKe Jre rKoro ap 6 oluro 6eroua
HA OCHOBE KOMIIO3I4III4OHHbIX rIeMeHTO3OJrbHOrrrJraMOBbrx Brx{yrukrx
reoperl4qecKl4x ocHoB QopvrrapoBaHufl I4x cTpyKTypbr, cocTaBa u csoficrB npr4
HC[rOJIb3OBaHVILI B KaqeCTBe OpraHr4r]:eCKOfO 3arroJrHr4TeJrr rBepAbrx orxoAoB
ceJrbcKoro xossficrsa.

Bo BBeAeHI4I4 coAepx{I4Tc{ o6ocnoeaHue aKTy€LnbHocrr{, crerreHb
paspa6oraHHocrl4 TeMbI l4ccneAoBalrrnfl, rleJrb kr 3a4alrvr r{ccJreAoBattuit, Haylrlafl,
HoBLl3Ha 14ilpaKrvirecKa-f, 3HarrzMocrr pa6oru, r{ ee crpyKTypa.

B nepnofi rJIaBe rlpoaH€Lnl43rlpoBar{br coBpeMeHHbre reHAeHrluz nprrMeHeHrzt
MI4HepaJrbHbrx Lr opfaHl4qecKr,rx oTXoAoB npoMbllllneHHocrtl u ceJlboKoro
xog.f,frcrsa B rIpoI43BoAcrBe crpol{Ten.bHbrx Marepr4anoB B crpaH CHf u 3a
py6eNorra. llor<a-gaurr BpIAbI ap6onraron, vrx cocraBbr, ceoficrna. BrrqsreHrr
Qarropu, BJIHflronII4e Ha Lrx Szsu.recrue, Su:uro-uexaHuqecKr4e H $rasuro-
xI4MI4rIeoKI{e ceoficrea, [plrBeAerrbr cnoco6rr rr3MeHeHr4r csoficrs
ap6oluro6eronon; BI4Abr BslKylII4x BerqecrB 14 4o6aeor, npr4MeHqeMbrx B

7-
apooJrl4TooeroHax u LTx BlrvflIJue Ha cBorrcrBa oeToHHofo KaMHs; pa3r{oBr,rAHocTl4
opraHl4qecKl4x 3arIoJIHI4Tereft, npl4MeHfleMhrx B npoz3BoAcrne ap6onrzro6erona rz

vx BJruflHue Ha [poqHocTb vr AonfoBetlHocTb MaTepl4aJra; TeopeTl4rlecKlre v
npaKTLlrrecKlle rlpeAnocblnKl{ pa3pa6orrcv pr r4ccneAoBaHrar ap6onuro6etoHoe Ha
ocHoBe MecrHbIX orxoAoB rlpoMbluneHHocrr{ v ceJrbcKoro xosxficrna;
TexHoJIofuqecKI,Ie oco6ennocrl4 rlonyqeHzf, r{eMeHTo3oJrbHollrJraMoBbrx B-{xyqzx
BerrlecTB; TeopeTr4qecKr4e OCHOBbI LI rrpr{Hrlr{nbr AKTLTBATJVTI,j

IIeMeHTO3OJIbHOIUJIaMOBbIX B,IX{yIIII4X BeIIIeCTB.

B qerloM o6sop BIITIoJIHeH rnanu$rzqr{poBaHHo, a npeAcraBlensrrfi
MarepI4aJI cBr{AerenbcrByer o6 epy4urlmv covaKareJr.rr yuenofi crerreHr{ Lr 3HaHLrur

I{M npeAMera r4ccJre 4onauuit.
Bo nropofi rrraee npI4Be.qeHa lr'ay-uHafl. rr4rrore3a o Bo3Mo)r{Hocrr4 ilonyqeHzrr

eQ$errunHoro MHoroKoMrIoHeHTHoro IleMeHTo3oJrbHorxJraMoBoro B.rrxryulero c

4o6anrofi 6orcnrosoro IuJIaMa Mero.4oM KoMrrJreKcnofi sreKrponaexannrecrofi
aKTLIBaIII4LT (KOMA) p.nfl rrpr4MeHeHkr{ B cocraBe ap6oluro6erona c
opraHI4qecKI4M 3aTIoJIHHTeJIeM I{3 TBepAbIX orxoAoB ceJrbcKoro xogsficrna. Tarxe
paccMorpeHbr npr4MeH{eMble B pa6ore cbrpbeBhre Marepz€Lnbr pr ux
xapaKTepvcrurKkr, rrpr4BeAeHbr MeroArzKrz Hcnrrranzfi Anfl lonyrreHrlrr
IIeMeHTo3onbHorrrJraMoBbIX B;lx{yrqux cocraBoB JrefKoro ap6onuta
opraHl{qecKr{M 3aloJrHrrreJreM I43 rr3Me:Jlrqdsnofi cKopnynbr rperlKoro opexa. B
fJraBe npeAnoxeHbr MeroAr'rKa I43MeJIbqeHLrrr opraHr{qecKofo 3arlorHl4Ter.f, Ha
ocHoBe cKopJrynbl rpellKoro opexa; MeroALIKa pa:pa6orKu Lr cbrpbeBbre cMecr4 AJUr

nonf{eHl{.r e$SerrznHoro B.axyrlero Ha ocHoBe rleMeHrHosomHofi cMecr{ c

4o6anravu 6orcuroBoro rrrJraMa.

B rperrefi rJIaBe paccMorpeFlbl Borrpocbr pa:pa6orrz cocraBoB Lr

rIpIzBeAeHbr pe3ynbr rbr rrcoJreAoBarruit ceoficrs JrerKoro ap6onuta c BrxyquM r43

IIeMeHTa, BbIcoKoK rrlzenofi 3onbl-yHoca u 6orcr{ToBoro rrrJraMa c opraHr{rrecKr4M

3aIroJIHI{TeJreM v3 l{3MeJlbrlennofi cKopJIyrIbI lperlKoro opexa. Zguenrqenpre



KoMrIoHeHToB B-flxtyrlero ocyqecrBJlaJlocb B 6apa6auyoit uraponofi MeJrbHtrrle
MnXJI-lil. Att npoBeAeHl4s rouunerccnofi eneKrpoMexaHu.recrofi aKTuBarJr4vr

rleMeHTo3oJrbHoruJraMoBoro Brlryxlero 6rua pa:pa6orana na0oparopIJafl
ycraHoBKa. iltts co3AaHll-fl nara6onrnrero gJreKTpzqecKoro rrorr.f, B TIeMeHTHoM

Tecre KoHcTpyKrILr-rr oJreKTpoAoB 6ura BbrrroJrHeHa B BrrAe KpyrJrbrx nnacrr4H r43

TOHKOTO HeplKaBeIOIIero MOT€UIJIa, qTO yBelI{tIIrIBaeT IInouIaAb cOnpI{KOcHOBeHI4f,
c Marepkl€uloM. Bnyrpra MeJIbHHIItI oJleKTpr4rrecKoe rroJre HarlprxeH[eM B

npeAenax 10-30 B co3AaBaJlocb BbIrIpsMr4TeJreM rrocro.rrHHoro roKa u
na6oparopHbrM rpancQopMaropoM nepeMeHHoro roKa.

B pa6ore IlccneAoBaHo BJII4flHI4.e 4o6anorc xJropr4Aa :nawLrl', K€rnbrlus pr

6apux Ha npeAen [poqHocrLI rIpI4 cx.arr4u KaMH{ MHoroKoMrrorreHTHoro
BflI(yqero. Hafi4eHo, ilro rlpoqecc KSMA nporeKaer uaz6oree eQ$erruBHo rrplr
4o6annenzn l% xJloplIcroro 6apux, ycl{Jrr4Baroqero crpyKTypoo6pasoeaHkre
nxxyUefi cl4creMbl I{ yBenl,rql4Baloqe|o lporrHocrb npr4 cx(aruvr KoMrro3rrrHoro
KaMHf, ,qo 50,6 MlIa npI4 [epeMeHHoM ToKe u 5I,4 MlIa [pr4 rrocro-rrHHoM ToKe
aKTLIBaIII4I{.

Zccne4onana Bo3Mo)KHocrb [onyr{eHr4s B-f,x(yrlero uoeuueHHofi
aAre3I4oHnofi , cnocoSnocru K opraHl,IqecKoMy 3arroJrHr4TeJrro Ha ocHoBe
IIeMeHTo3oJrbHoro B.rrxryrlero u 6orcuroBoro rrrJraMa.

Ilpoae4enrr I43MepeHI4t gneK'rpoKl,IHeruirecKoro noreHrlr{ana eaxyrqefi
cMecu npr4 l4crloJrb3oBaHnkr Anfl u3MeJlbqeHr4l o6u.IHoro rloMoJra, MoKpofo
AoMona u rcouuner<csofi gJleKTpoMexanrrecrofi aKTr4BarILrkr. Hafi4enu
3aBl4cl4Mocrr4 yMeHbIxeHI{f, ( noreHIII4€Lna or cnoco6a rounnercnofi
gneKTpoMexanz.recrofi aKTvrBar\w, qro Blrkrfler Ha noBbrrrreHl4rr aKTI4BHocrI{

nrxyrueft cMecr4. VcranosreHo BJrrl.f,Hr4.e xnoprrcroro 6aput, KoHrleHTpaquefi lYo,
Ha rrp oqe c c KoMrrJrerc nofi o JreKTp oMexaHr4qecrco fi arrz BarJuvr.

B pa6ore r4ccJreAoBaHbl npoqeccbl B3ar4MoAefi.ctnus v o6pa:onaHz.a

Sasonoro cocraBa KoMrrJreKcHbIX Bfl)KyIrII{x rcouuoszqvrfi c 3oJrorrrJraMoBbrMr.r

,4o6anxauz MeroAoM peHTreHoQasonoro aHurr43a. I4ccregonan vr olpeAeneH

Qa:onrrfi cocraB nonoo6pa:or,a:uuiL B 3oJIoIIrJraMoBbrx o6pasqax, aKTuBr4poBaHHbrx

cuoco6ou KoMrrJreKcnofi sner<TpoMexaHnqecrcofi aKTr{BaIII{Lr, 14 B o6pasqax 6es
aKTrzBarlr4r4. Peaynrraru peHrreHo$asonoro, TepMorpaSuvecKoro alaJru3a
rleMeHTo3oJrbHorrrJraMoBoro KaMHt .BffKyqero u IrIK cneKTpocKorrr4r,r

rroK€r3brBarcT rrpr4cyrcrBr4e r o6pasqax lr4Apo€urroMuHara, rroprJraHAr4Ta, Karrbrlrdra,
o aplrr a, aJrvrT a, f IIApo cvnrlKut a, KB aprl a,

Couacno noJrf{eHHbrM pe3ynbraraM e o6pasqe r43 rrJrorHoro

AoSasru 3onorrrJraMa B KaqecrBe ocHoBHbrx r{eMeHTrlpyroqux
o6pa:yrorcx MLrHepalrbr ro6epnaopu:ronofi rpynnbr. O6ocHosaHo
orHocr{TeJrbHoro coAep)KaHzx 1,1-nira ro6eprvropu'ra B cocra e rIeMeHTHoro KaMH.rr

rprd BBeAeHr4r4 go6anox 3oJrbr. llpone4eno cpaBHeHrze o6pasqon KSMA c
o6pasqanru 6es aKlzBaqu4 rroKa3aHo yMeHbrxeHr.re 4raSparquoHHbrx rrrlKoB
[opTnaHAUTA V yBenr4qeHr{e coAep)KaHLr.s. fr4Apo€LJrroMr{HaToB rr Kuurbrlr4Ta.

OurvruusarJnfl. cocraBoB IIeMeHTo3oJrbHoIrIJIaMoBoro B.rDxyrrlefo BbrrroJrHs;raab

MeToAoM MaTeMaTl4qecKoro nJIaHI{poBaHvIfl sKcIIepLIMeHTa Ha TpeX ypoBH.[X nO

pacTBopa 0e3

MLrHep€LnoB

IIOBbIIIIEHI4E

oproroHaJrbHoMy rrJraHy rroJrHoro Qaxropuoro sKcrrepr4MeHTa. B KaqecrBe



rrapaMeTpoB orrTr4 Mr43arlr{r{ rrpHHrTbr ocHoBHbre noKa3aTenr4
IIeMeHTO3OJTbHOIUJIaMOBOfO B.[]KyrIefO - [poqHocTb nppr cx{aTkrv vr rrJroTHocrb
o6pasqon B cyxoM cocrotHnu.llpu euSope nepeMeHHrrx Sar<ropoB f{r4rbrB€urocb
BJTLIf,HI{e cocraBa 3oJrorrnaMocoAepxarrlero B.f,}Kyrrlero Ha ero SvsuqecKr.re n
Su:raxo-nrexaHl4qecKue xapaKTepllcrr'rKr{. lloeroruy [epeMeHHbrMr.r BeJrrrquHaMr{
nprlH.arbl: paoxoAbl IIeMeHTa, 3onbr-yHoca u orHorrreHr{e 6orcurosofo IIrJraMa K
3oJle-yrrocy. Anropovr rro pe3ynbraraM LrccJreAoBarruit onppAeneHo, rrro
OrITIIM€UIbH6IMI'I COCTaBaMU 3OJTOTTTJIaMOCOAepXaIqLIX B_flX(yU{I4X .rrBJI'IOTC.[, MaCC.
0/o: qevrenr 55Yo: 3ona-yHoc 35 Yo :6oxcuronrrfi rrrJraM I0%.

B pa6ore raKnte olpeAeneHo olrtztMaJlbHoe coorHorrreHue gxNyulefi cMecr4 r{
opraHl{qecKoro 3alorHl4Ter-fl. Tarxe [poBoAr{nr4cb 3Kcnepr4MeHT€urbHbre
I{ccneAoBaHprfl rlo I43f{eHI{ro aAreskIoHuofi lporrHocru ap6orrura rrpu pa3nr4qHbrx
cpoKax rBepAeHI{t. CozcrareJreM ycraHoBJreHo, qro rrpeAen a4resuouuofi
lpotlHocrI4 c yBenI4r{eHIleM cpoKa rBepAeHr{t rroBbrrrraercfl. 14 Aocrlrraer 4o 0,28
MlIa.

Zccle4on alr'LrflMur ycraHoBneHo, rrro BoAorrornonleHlre o6pasqon ap6olzra c
aKTI{BI4poBaHHbIM KoMIIJIeKcHofi enerrpoMexaHh.recrofi aKTr4Bar{r{efi erxyrqurur,
IIocJIe I20 'aacoB BbIAeplKKkI B BoAe cocraBnJro 43Yo. Onpe4enen roo$SrarllreHr
p€I3Mf,rqeuux ap6o;rrrroBblx o6pasuon, Iz3roroBJreHHbrx Ha ocHoBe KoMrrJrercnofi
gneKTpoMexaHl4qecr<ofi arcruBalJvrkr IleMeHTo3oJrbHorrrJraMoBoro B.rrlKyT.TIero.

B pa6ore onpeAen.f,Jlacb Mopogocrofircocu ap6oJrr{roBbrx uzgettuit. Cozcrareleu
ycraHoBneHo, qro cHI{xeHHe nporlHocrr4 rrpr4 a)Katlzrr. ap6onura ua nxxyulefi
cMecl4, aKTI4BI4posaHHofi cnoco6ov KoMrrJrercHofi oJreKTpoMexanuqecrofi
aKTHBaIu4Il, rlpozcxoAl4T nocne 35 qzrnos. Ha ocHoBaHr4r.r gKcnepr4MeHT€urbHbrx

AaHHrIX cAeJIaH BbIBoA, qro ctoccl6 rovrunexcnofi oneKTpoMexanr,r.recxofi
aKTI4BaIII4Iz znrencz$I4lll{pyer HapactaHne npor{Hocrr,r o6pa":qon aplorruta B

paHHr4e cpoKr{ TBep.4eHLrr.

flpone4en a:r.urvr3 xl{MllrlecKoro cocraBa u xra\au.recrofi arpeccrzBHocrr{
pacrl4TenbHoro 3arIoJIHI{TeJI.fl IIo orHorxeHlrro K MrlHepaJrbHoMy abrpbro. llo
cpaBHeHI{Io c I43BecrHbIMIl cnoco6alru (Mr4HepaJrvaar\vrkr>> opraHr.rqecKoro
3arIoJIHI4TeJI.fl, Koropble B 6omuruncrBe cBoerr,r rpe6yror ero MHorocryneH.rarofi
o6pa6orrkr pa3nkrqHbIMLI xI4MI4KaraMI4, B 4auHofi pa6ore (MlrHepanrr3aropaMLr)

opfaHl4r{ecKofo 3arIoJrHLrTeJI.f, cIIyx(aT BbrcoKo K€LIIbIII4eBat 3Ona-yHOC U

6or<curoerrfi rrusy. KounoneHTbl B.glKylrlefo Aaror [IenorrHyro peaKlgarc n no4nofi
cpe,qe, qro cnoco6creyer o6naropa)Kl4BaHl{Io eHerxHefi rroBepxHocrr.r cKopnyrrbr
rpellKoro opexa u rloBblluaer cKopocrb xlapacraHur npoqHocrn ap6orrura,

Anropona Anfl Lr3yqelr^ul. MexaHIrqecKVX csoficrs ap6onzra Ha KSMA
Bf,x{yilIeM 6:''ltrut npoBeAeHbl orIbIThI .[o olpeAeJreHr{K) npeAeJra [porrHocrvr npvr
c)Karkrvr o6pa:qon-ry6zron pa3rl4qHbrx cpoKoB rBepAeHr{fl. llo pe3ynbraraM
orrblToB [onyr{eH rpaQzx 3aBl4clzMocrpr npoqHocrr4 ap1onuta Ha opraHrzqecKoM
3aIroJIHr4TeJre kr3 cKopnyrrbr fperlKofo opexa.

B uerneprofi rJraBe Ar4cceprarlzonuofi pa6oru nprzBeAeHo our4caHr.re
TexHoJlorufr npouzBoAcrBa 14 pacqera rexHr{Ko-3KoHoMprqecrofi sQ$errunHocrrz
BbIrIycKa ap6ornro6eronos Ha ocHoBe orxoAoB npoMbrruJreHHocrkr u MecrHbrx
cblpbeBbrx pecypcoB. Paspa6oraHbl Te>iHoJlorr{r{ rro rpolr3BoAcrny ap6oJrr{ra Ha



ocHoBe r{eMeHTo3oJIbHoIrrJIaMoBbIX BDKyrrIr4X r{ TBepAbrX OpraHuqecKkrx oTXoAoB
ceJrbcKoro xo3tficrBa (I43MenbrleHHofi cKopnynbr rperlKoro opexa), yrr,rrbrBarorlue
oco6eHHocrl4 HoBbrx KoMno3?IIITIoHHIIX B.rDKyrrlkrx u opfaHr{qecKoro 3arroJrHuTeJrfl.
flpranqunkralrb:rrafl TexHoJrorr4trecKa.f, cxeMa rrpor'r3BoAcrna ap6onr{Ta r4cKrroqaer
npoqecc [pI{HyAIrreJIbHoro npeccoBarrvl ) a BMecro reuronofi o6pa6orrv llr'4enul-
I4cnonxyer rerrJroBJr axHo crHyro o 6p a6 orKy ap 6 onzra.

llpousne4en pacqer gKoHoMrrr{ecrofi eQ$ercrvrBHocrn rrpr,rMeHeHr4{
ap6onura Ha rIeMeHTo3oJrbHorrrJraMoBOM B.rrxyqe\a. llorca-saHo, r{To rrpr4 MorqHocrl,I
qexa 2000 Irl'ap6olzroBblx us1erruii, B foA rro npeAJraraeMoMy cuoco6y
o)Kr4AaeMrrfi eronovrz.recrfl4fi eQ$err cocraBr4r 204470 py6. e ro4.

Brreo4rr, cSopnrynr4poBaHHbre COI4CKATEJIEM HA ocHoBe
SKCIIepUMeHTarrbHbrX, AaHHbrX OTpaXaeT 3Har{r4Moorb pa6orrr Anfl Teopr4pr pr

npaKTI4KI{ [pOUI3BOAATBa apOOII4TOOeTOHOB Ha OCHOBe KOMnO3r{qr{OHHbrX

rI eMeHTO3 O JrbHorrrJr aMOBbrX BrXyUIr{X r43 MeCTHbTX Cbrpb eBbrx p ecyp c oB.

,.{uccepralll4oHHatr pa6ora Harrl4caHo lp aMorHbrM TexHr4rrecKHM .f,3brKoM, B

crporo norzqecr fi rlocneAoBareJrbHocrr.r. AnropeQepar coorBercrByer
ocHoBHoMy coAeplKaHl4ro Avracepral\r;nv, pe3ynbrairbr pa6oru AoJroxeHbr Ha
rou$eperulr4f,x pa3Horo ypoBHt vr ony6nraroBaHbr B AocraroqHoM 6oluuorvt
KoJIHrIecrBe B orKprrrofi ueqarr4.

Ocnosurre rrono)KeHzf, pa6orr,r nporxJrlr ulrpoKyro aupo6aquro Ha

Bcepoccrzficrzx, MexrAyHapoAHbIX ro*rQeperulr4rx pr ceMLrHapax, llo LrroroM

Al4cceprarlrroHHoro rrccJreAoBaHurfl. ony6nnroBaHbr 72 uaymux pa6or, n rou 4
cTuTbvr B BeAyrrlux perleH3r{pyeN45rx HayqHbrx xrypHzlrrax
orlpeAeneHHbrx BAK P@.

[aHnoe Ar4cceprarlrroHHoe rlccneAoBaHkre BbrrroJrHeHo B

llocranosJreHr4eM llpanurerbcrBa P'ecuy6ruru KasaxcraH
pe€Lfllr3ar{uu 3arona Pecny6rvKvr KasaxcraH "O pecuy6nuKaHcKoM 6ro4xere Ha

2015- 2017 ro4bl")) or ll.I2. 2014 roAa, llocranoeneHl{eM llpanurelbcrBa
Pecny6nurz Kasaxcran I{b 575 <<06 yrBep)KAenuu flpaazn 6asoeoro, rpaHroBoro,
nporpaMMHo-rleneBoro QnnaHcLIpoBaHrrs Haf{Hoit u (unz) HayqHo-rexnu.recxofi
Ae.grenbHocrrr>) or 25.05. 20II roAa, perreHneu Haquona[bHoro HayrrHoro coBera
o fpaHToBoM QrananczpoBanurvr <<PaqzoHarbHoe r{crroJrb3oBankre npr4poAHbrx
pecypcoB, nepepa6orKa cbrpbf, r,r rpoAyKllr4r4)) (npororon Ns 2 or 23.01.2015
ro4a), nprzrK€BoM flpe4ce4aren.s KoNalarera HayKpr lVs S-Hx or 02.02.2015 roAa.

3. 3ua.ruMocrb rtoryqeHHbrx aBTopoM p$yJrbraroB AJrfl pa3Br{Tr{fl
coorBercreyroulefi orpacJrrr HayKr{

Concrareneu BbrrroJrHeH 6onr,ruofi o6reu reoperuqecKr{x uzstcrcartr4it,

S us nxo-vr exaHI{rI e oKLI x, Qu:zro-xrlMuqecKr{x W TEXHOJIOfI{qECKLIX
gKcnepuMeHT€rrrbHbrx rrccneAoBattuit, qro rroBbrruaer ypoBeHb AocroBepHocrlr
noJIfIeHHbrx pe3yJrbraroB. Y6eArarelrbHbl BhrBoAbr, cAenaHHbre Ha ocHoBe
MHO|OqUCJTeHHbIX SKCfIepIIMeHTUUrbHbrrx AaHHbrX Vr IIOCTpOeHHbrX IIO HI,rM

perpeccrloHHbrx 3 aBr4cr4Mo crefi .

Hayvnax HoBr43Ha Ar{cceprarluonnofi pa6oru ,.{xyrvra6aena M. A.

v vr3AaHkrflx,

COOTBETCTBKILI C

J\b 1300 (O

3aKJrroqaercr B perrreHkrLr npo6reurr rrorryqeHr4s [erKr4x ap6onuro6eroHos Ha



ocHoBe KOMTIO3I4III{OHHbIX IIeMeHTO3OJrbHOrUJraMoBbrx Br}Kynlr4x Ha ocHoBe
MecrHoro cblpbt, qro lo3Bor.f,er pacrxr4pr4Tb cbrpbeByro 6asy [por{3Bo.qcrBa'-
apboruaroOeronos B perzoHax I{enrpanrnofi Asuu.

Anropovr npeAnox{eHa cneAyloula.r Hqytnafl HoBr43Ha pe3ynbraroB
zccJre.uoBauufr,:

- BnepBble I{ccJIeAoBaHa Bo3Mo)KHocrb noJrfreHr{f, Bq}Kyrr{ero uonruuennofi
a4resuonnofi cuoco6nocru K oprurHr4qecKoMy 3anoJrHr{TeJrro Ha ocHoBe
I{eMeHTo3oJIbHoro B.fl}Kylrlero c 4o6a.nxofi 6oxczronoro rulaub. flpone4enu
I43MepeHI4f, SneKTpoKLIHeTI{qecKOrO nOTeHIII4aIIa B-f,x{yulero cOCTaBa rrpn
vcrlonb3oBaHutr An-a kI3MerbrleHnr [poqecca o6H.{Hofo rroMoJra, MoKpofo AoMona
rI KoMrrJrercnofi gneKTp oM exaHr,r qe crofi axrue a\vu.
- c noMolrlblo cllcreMHoro aHaIII43a r,r reoperr{trecKr4x noAXoAoB pa3pa6oranrr
npI,IHIIIzrIbI H HayqHble ocHoBbI rron) reHkrfl JrerKrlx ap6onzro6eronos Ha oaHoBe
KOMTIO3TTIIpIOHI{brX IIeMeHTO3OJIbHOTTTJIaMOBEIX B.f,}KyIqUX, MerOAOrOfLIqeCKLr
o6ocnonana qerecoo6p€BHocrb KoMrrJreKcHoro perr4oH€LJrbHoro r,rcrroJrb3o BaHLTA

rlp oMbrrlneHHbrx rr c eJrbcKoxog.qfi crs eHrrbrx orxoAoB ;
- BEI.f,BJIeHbI 3aKOHOMepHOCTI4 rIOn) IeHAI rIeMeHTO3OJIbHOrlJIaMOBbrx B.,r]KyIIILIX C/
4obanrofr BbraoKoK€t[rqueeofi 3onbl-yn.oca u 6oxorrroBoro rrrnaMa uosrrueHHofi
a4reszonnofi cuoco6nocrra K opraHuqecKr4M MarepvarraM ap6onzro6erosa
MeroAoM KoMrrJreKcnofi elerrpoMexaHz.recrofi arrunaqzfi;
- paspa6oraH cocraB KoMrlosurHofi axxyrqefi cMecr4 Ha ocHoBe rleMeHTa, 3oJrbr-
yHoca kI 6or<crarosoro rrrJlaMa c yBenr4qenuofi a4re:zoHnofi cnoco6nocrbro K
TBepAbIM opraHI4qecKHM orxo.4aM rrpn r4crroJrb3oBaHvrvr MeroAa xounnercnofi
gne KTpoM exaHr{qe crcofi arrz Bar\vrkr;
- BnepBble rrpeAJIo)KeH cocraB .flerKoro ap6otura Ha KoMno3LrrHoM
IIeMeHTo3oJIbHoIrIJIaMoBoM B-trKyrrleM c 4o6anr<ofi 6orccrarosoro rrrJraMa c
opraHLIrIecKoM 3arIoJrHI4TeJIeM Ha ocuoBe kr3Melbqennofi cKopJryrrbr lperlKoro
opexa @parqzxuz 2,5-5 MM B coo'rHorrrenur4 l:0,73 coorBercrBeHHo, rrro
coorBercrByer rpe6oeanuxna |OC'I K JrerKr4M 6eronau vr caHr{TapHo-
3 IILIAeMT,T OrOfI{q e CKr4M H OpMaM ;

- Anf, rounnercnofi SneKTpoMexanz.recKofi aKTr4Barlr4r.r nxNyr{efi cMecr.r
paspa6orana ycraHoBKa Ha 6aze 6apa6auuoir MenbHr4rlbr MIIIJI-1[, BHyrpr4
rcoropofi co3Aaerot sneKTpzqecKoe noJre 3a cr{er AByx oneKTpoAoB B BLrAe

Kpyulbrx fIJIacrpIH I43 Hep)KaBeroqero Merarrna. lzarraerp rrJracrrzH coBrraAaer c
BHyrp eHHr4M Ara aMerp oM rlr4nkr HAp a 6 ap it6 anyofi uelrnzrlbr ;
- BbI.f,BJIeHO, rrTO OOpaOOTKa MryrepkraJla OpfaHr4qecKofo 3anoJrHr4TeJr.rr pacTBopoM
lYo xttopuga 6aput BcneAcrBHe e$Sexra <<4y6neHlrr) npLrBoALrr K ynfrrreHr.rrc
KaK lpoqHocrHbrx cnoficrg opfaHllqecKoro KoMI]oHeHTa, TaK I4 efo crofixocrr,r r
6uororHqecrofi Koppo3r{Lr ;

p€BpaooraHa rlpllHllrrlIuanblJag. TexHoJrofprrreaKas. cxeMa npor43BolcrBa
ap6oluro6erona Ha IIeMeHTo3oJIbHoIrIJraMoBOM B.rr)KyrrleM vr 3arroJrHuTeJre vr3

I{3MeJlbqerilroft cKopnyrbr rpellKoro opexa. Pasrz.{ve pa:pa6oraunofi cxerrari or
TpaAHIII4onuofi cxeMbl [on) reHr4rr apSorzro6eronon 3aKlroqaercr B 4o6anleuzu
craluv rouunercnofr gneKTpoMexaHz.Iecxofi aKTuBar\vu
r4cKJrrorreHur4 rrpoqecca uplrHyAr{TeJrbHoro rpeccoBaHr{.rr II.pu

flpv froMoJre,

$opuonanHra



rennoBofi o6pa6orrz IIonrreHHbrx Ij3NEIfuILIIl3Aenr{.rr kr 3aMeHe

TEII JI O B JI Ax{H O CTHYIO .

4.3naquMocrb

3aBona xereso6eroHHbrx
rexHonapr Ar<ro6e>) np"

rrporr3BoAcT'Ba
B npe4crannennofi pa6ore pa:pa6oraHbr onr4MiurbHbre cocraBbr Btrxyqrx,

Anf, [oryqeHI4.f, eS$eruEBHbIX ap6oluro6erouos c BbrcoKr{Mr.r crpor{renbHo-
SKCrInyaraIILloHHbIMlI XapaKTepLrCTr4KilMrl, qro npu BHeApeHr.III pe3ynbraroBl
UCCJIeAOBaHI4I4 OIIpeAeJIteT 3HaqI{MoCTb I{OCJIeAOBaHLI' AJI.[ [poI43BOAcTBa.

llpe4loxena rexHorofl4.u non)rqeurr.fl pp6orzron, no3Bon.flrorqar,
I4ctIoJIb3oBarE KoMIro3I4III4oHHbre B.rDKyuU{e B upoileno4crne JrerKlrx 6erouon,
unrencuQkIIII4poBarb rBepAeHlle rIeMeHTo3oJrbHorxJraMoBbrx ap6onuronrrx,
cocraBoB, a raKxte IroBbrcr4Tb I{x npoqHocrb Ha 50-6q Yo npn yMepeHHoM pscxofle
I{eMeHTa. ZcuomsoBaHLIe 4aunofi MeroAr4Kr4 rro3BoJrkrr rro cpaBHeHlrro c
TpaAI{IIZoHHrIMI{ TexHoJIorr4sMZ rpor43BoAcrBa or 1,5 Ao 1,9 paza coKparr{Tb
BpeMf, I4 sHepro3arparbl rrpr4 npr{roroB.rreHr4u ap6orrlarosofi cMecn, n 2-2,5 pa3a -
BpeM.s yKnaAKIz u ylnorHeHl4s cMecn, Ao 6-7 pa3 AJrlrreJrbHocrb rlr4Kna
TBepAeHI4xuzI.er'vtit,n I,8-2,3 pa3a- yAenbHyro MerarrJroeMKocrb rrpor{3BoAcrBa.

Paspa6oraHHbre cocraBbr u ycoBepr[eHcrBoBaHHatr TexHoJrorlr{ nporunrz
aupo6aqulo Ha 3aBoAax crpofiun4ycrp?Il{ pecuy6nurra Ka^:axcraH (Axrro6zHcKoro

[oryrreHHbrx aBTopoM pe3yJrbraroB pa6oru q"ua

usgenuit, TOO <<Perzoualrnrrfi LrHAycrpr{alrsrrfi
BbrnycKe TerrJrotr3 onrqlroHHbrx u TerrJror{3 onrrlr4 oHHo -

KoHcrpyKIII{oHHbIX creHoBbIX 6roxor, rAe noKa3€urr4 gKoHoMr4qecKrzfi e$@ep or
BHeApeHnrr.

5. KoHxperHbre peKoMeHAaIIHr{ rro [crroJrr3oBaHuro pe3yJrbraroB r{
BbrBoAoB AuccepraquoHuoft pa6orsr

Pesylr:rarbl TeoperI4rIecKLIX I{ ox:cnepprnrenraniHbrx r4ccJre4onanufi Aauuofi
pa6oru peKoMeHAyrorc-[ K I4crloJlb3or]a.HLrro B rrpoz3tsoAcrBeHHbrx opraHr43ar\vflx
Poccuftcrofi (De4epaqvrr4 vr crpaH I-{enrpanrnofi Asuz (<Arcuo6uscxuir 3aBoA
xereso6eroHHblx uzgerruit-25>>, <Peruonarsnuft rzHAycrprralrnrrfi rexHonapK
Arro6e> (Ka:axcran), (<Hyryccr<zfi 3aBoA xerego6eroHHbrx us4erzfi>
(V:6enucrau), pa6orarolqux :s'a[ co3AaHr{eM TerrJrolr3oJrrrlproHHbrx vr

TerIJIoIl3onsquoHHo-KoHcrpyKIII{oHHbrx creHoBbrx ap6oluronux 6noros u
cTpor4TeJrbHbrx MaTepLr€LJroB c 3aAaHHbrMr{
crp o Lrrenb H o - g Kc rr Jryar arIV o HHbrMt4 c s o rZ crs aM Lr.

Su:zro-uexaHrrrrecKzMrl v

6. 3arvre.r alalafl rro Ar.rcceprarluu
1. B 4ucceprar{uonnofi pa6ore He AocrarorrHo yK€BaHa rracczsuKarlr{fl

cbrpb eBbrx Marepr4€ur o B An.rr pr3roro BJr eHkrfl ap 6 olv ro 6 bronoe.
2. llpu onpeAeneHl{I{ Bo3Mox{HC,crI{ co3AaHr4r rleMeHTo3oJrbHorrrJraMoBbrx

B{n{yqux cocraBoB aBTop npoBoAlrr r4ccneAoBaHr4e c Mr,rHepalbHbrMr4 aKTrrBHbrMr4

.qo6aerarran Ha ooHoBe BblcoKoKanblll4enofi gonrr-yHoca roJrbKo o4uofi Hyr<yccrcofi
T3II. Eruo 6rr qelecoo6pa3Ho rlpoaHaJrr{3r.rpoBarb Lr cpaBHr4Barb
IIeMeHTHo3oJIbHorlJIaMoBbre B-DKyIrIr{e cocraBbr 14 ocHoBHrre Qusuro-xlzMkrqecKr{e
npoqeccbl B3al{MoAeitcrsus B'}KyITIIZIX KoMrroHeHToB HecKoJrbKprMr{ Br4ILaMu 3oJrbr-
yHoca.



3. B pa6ore HyxtHo 6ulo KoHKperLI3LrpoBarb BkrA kr uero4 yrrJrorHeHr{t
cB exeyJroxreHHbrx ap 6 onuro 6 eroHnrrx uz 4e nuit.

4. Brtno 6rr qenecoo6pa^:urrM rIoJIHee pacKpbrrb npoBeAeHuue pa6orbr rro
Hel4Tpanu3ar\w BoAoSKcrpaKTr{BHhrx BerrlecrB opfaHr4qecKofo 3anonHlrreJrf,.

5. B pa6ore yrBepx{Aaercfl,, qro o6pa6orrc4 Marepr{aJra opraHur{ecKoro
3arIoJIHI4TeJIf, pacrBopoM I % xnopllAa 6aput [pr{BoArrr K tr3MeHeHr4ro Kax:
lpoqHocrHblx csofrcrs opraHl4rrecKoto KoMrroHeHTa, TaK Lr efo crofirocru t:
6uororz'recrofi Koppo3IrLI, Ho He npr{BeAeHbr pe3ynbrarbr rrccneAoB a;1uilt
rpu6ocrofi rocru opraHr4qecKoro KoMrroHeHTa.

6. B pa6ore coAep)Karbc.g replvll4HolourrrecKLre HeroqHocru kr r4Merorct
OTEqATKT4.

7. 3arc.nrorreHr.re rro Arrccepr?rIurl
B Anccepraqzonnoft pa6ore nyreM npopeAeHur reoperr4rrecKux u.

upaKTI{qecKI4x uzE,tcrcauuit olpeAeJIeHr,I rrprlHrlrrrrbr QoprraupoBa1v;1
IIEMEHTO3OJIbHOIXJIAMOBbIX AP6OIU'IOBbIX KOMfIO3I4TOB C YIYqIUEHHbIMLI
IroKa3aTeJrf,Mr4 CTpyKTypbr v csoficrea 3a crrer rconanner<cnofi
SneKTpoMexanz'{ecKofi aKTkrBar\uv upoMbrruJreHHFIX orxoAoB, B3rrbrx kr3
rpI{poAHbIX IacToqHLIKoB I4 cblpbeBblx MaTepzaroB MecTopox{Agr.nfi Pecuy6nrax
I{enrpanrHofi Asuz.

llonyveuHble pe3ynbrarbl I4Meror [paKTraqecryoe 3HarreHne. llpraueueH1ae
pa:pa6oraHHblx KoMrIo3lIToB uonrrruennofi rrpoqHocru vr nzsKofi rrJrorHocrr4
npI4BoAI{T K yMeHblrreHrrlo Maccrl zgauult r4 coopyrKd:r'vrit, qro yBeJrrzrrr4Baer cpoK
Lrx 3KcrrnyilrarJkrLr.

,{ocronepHocrb pe3ynbraroB Al4cceprarlr4lr o6ycrouena rrpr4MeHeHrzeM
anpo6zpoBaHHblx Mero,qoB TeopervqecKr4x Lr gKcnepr{MeHT€urbHbrx rrccJre gonauui1
coBpeMeHHoro arrecroBaHHoro I43Mepr.rrelbHo-Bbrqr4cJrr4TeJrbHoro o6opy4onaHvls.,
xop oIxI4M c oBrIaAeHI4 eM 3KCrI epLIMeHTiUrbHbrx Te op erurr e cKZX AaHHbrX.

fiuccepraryux [xyua6aena M. A. rBrtrerc_s sarcoH.reHHofiAvLweepLd\yLn A)rJ.lrw4vi4vlJa rvr. A. ,tBJl}Ie'l'c'I 3aKoHrIeHHoLI ,HarIHO_
rnannQzr<aqzonHofi pa6orofi , o6na4arorqefi uayuuofi nonzs :noit u [paKTrrqecrofi
3Haql4Mocrrro. Ona coorBercrByer u. 9 <lloJroxeHr{r o [oprAKe npr4cy)K AIHLTA
yqeHbIX creuesefi) BAK P@), BhIIIoJITIeHa Ha aKTyalbHyro reMy no [onfreHr4ro
JIerKr4X ap6olzro6eronos Ha ocHolle KoMrlo3r4rlr{oHHbrx rIeMeHTO3OJrbHbrX U

6oKczroerrfi rrrJraM Bf,xyulr4x, paspa6orKe HalnrHbrx ocHoB
rrx crpyKTypbr, cocraBa ra csoftcrs I]pr4 LlcloJrb3oBaHr4r{ B KaqecrBe

3ATOIHLITCN-f, TBEPAbIX OP|AHI{qECKI4X OTXOAOB CEJIbCKOTO

cooTBeTcTByeT cnerlr4anbHocTr{ 05.23.05 CrpozrelbHbre
Marepkl€ubr v kr34elrvIfl, vI nyHKTaM o1tacru nccneAoBaHLTfl: rr. 1. <Pa:pa6orya
TeopeTI4qecKLIX OcHoB [OnyrIeHHrI pa3II{qHLIX cTPOLITeJIbHbIX MaTepl{anoB C

3aAaHHbIM KoMrIJIeKcoM eKcnJryararllroHHbrx ceoficrB); 11. 6. <Cos4anue
TeoperztrecKl4x ocHoB llonyqeHu{ crpoLrreJrbFrhrx KoMno3l,rroB fLr,4pararlr4oHHofo
TBepAeHz.l LI KoMrIo3I4IIkIoHHbIX B.sxyqrrx Berrlecrn u 6eroHoB)); n. 7. <Paspa6orxa
cocraBoB 14 rIpr,IHIU4tIoB rIpoI43BoAcrBa eQSerrrznHbrx crpor{TeJrbHbrx Marepr{€uloB
c I4CrIOJrb3OBaHr4eM MeCTHOfO Cbrpbt H o:fxoAoB [poMblr[JIeHHOCTI4>.

lzcceprallLroHHaq pa6ora orBerlaer rpe6onanLrflM, [peAb-sB[.rreMbrM K
KaHAr4AarCKLrM Ar4coeprarJkrflM, a e€ aBrop lxyMa6aen Mypar ,,{anleronzu

coAepxarut4x

Qopur.rpoBaHLrfl
opfaHr4qecKofo
xos,f,ficrsa 14



3acny)KllBaer rlpucyxAeHut yteuofi crerleHrr KaHArrAara rexHkrrldcrcux HavK fro
crerlr{iurbHo crr{ 0 5 .23. 0 5 - Crp ozrenbrrbre Marepr4 €rr bJ Lr u3 Ie nkrfl .

(De4epanrHo e ro cyAapcrBeHHoe 6ro4NerHo e opp a:onareJrbHo e f{pexreHr4 e
Bblcllrero upoQecczoH€ulbHoro o6pa^ro BaHr4fl, <Bolrorpa4cr<ufi rocyAapcrseHHrrf, i

rexnzqecr<nfi yHr.rBepclrrer) (BonrfTY, ofBoy Bo <BonrfTV>), 40007 4"
Bomorpa4, yn. AraAeMr4rrecKan, l, +7 (8442) 97-48-r/2;96-98-26,http:llvgasu.ru

C uplc oK o cHo BHbIx ny6nrar a\uilyq eHbrx B f Ty B p erleH3 r4pyeMbrx HayqHbrx.
n3l.aHkrflx rlo reMarvKe cneqz€LnbFrocrr4 05.23.05 3a rrocJre.rlHr4e 5 Jrerl
Hacqr4TbrBaer 6olee 40. n roM qtrcJre:
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1. Xupuc H.C. AHarzs BJrurflH:afl IrIJIaKoBoro Mr.rKpoHarroJrHHTe nfl Ha npoqeccbl
SopurapoBaatrfl crpyKTypbl BbIcoKOHarroJrHeHHoro MenKo3epHr.rcroro 6eronar
/H.C.Xzpzc, T.K.Arcuypuull Becrn. BomfACV. Cep.: Crp-no r{ apxr.rreKrypa,
rI.2 Crpour. Hayxu. - 2013. - Bun. 33(52). - C. gl -tr02.
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-2013. - Bun. 33 (52). -C.84-90.
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I{eMeHrHbIx 6eronon /8.{.Tyxapenv, T.K.Arcvypus llBecur. BonrfAcy. Cep.:
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4. florauos A.A. Pa^:pa6orra e0Ser<rvsgrIx rronllMeprleMeHTHbrx
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T.K.Argypzn
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5. Tyxapenz B.A. YnyvrueHze KaqecrBa rler\4eHTHbrx rcorranosuqrafi rppr
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193-198.

6. Corosresa T.A. AHatus poJIIr apMlIpyrcurr4x orxoAoB yrJreBonoKHa
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