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PV1CTV1 K 

oTAenb 

V1ccneABnUBHue g03UpOBKU CBeJKe20 BonOKHa noxa sa 
Anl'l n o 

lKeHV1e 

B Kp a l1 H3 nOK333meJlU npOQHOCmU UJKeCmKOCmu 
GA 

pOC OB 

nOKH a 

CBil 3a H 

3ylO14 V1 

YM eH bL 

KalKAbl 

4 e CKV1 X peareuros ). Ta K V1 OT c0 3Aa HV1 1'1 TeX H0 110rV1 4 eC Ko ro pe)f( V1Ma (MecTo BBe­ naryps 

mpeHcnouHo2o mecm-nauHepa 
TOMac WpaLilHHep , Xapal1bA 

np orpeccu auo ro 0 6 0 p YAO Ba H V1il ( MHO ­ AeHV11'1, Y 4 eT n pV1 cYTCT BV11'1 V1HbI X XH:·tfI ­ nonb 3 C 

rpOCCMaHH, TexH~4ecK~Li1 rocnoaaos cjJ opM OB aHV1e, npe CCOBaH V1e 4 e CKV1 X A 0 6aBo K, HeCiTpallV13al\H l'l Kam­ KV1X pe 
YH~Bepc~TeTApe3AeHa C p a cwV1p eHH oiil 3 0H o iil, nOBe pX HOCTHb l e OHHOl1 n OTpe6H o CTV1 ) . 3TV1 peareuraa c­ Hoe cjJc 

n OKpbITV11'1) [1]. H aV160nee nepcnexrua­ CTaT04H O nopor« . «pone roro n pH nee­ I1V1 Kn V1
(repMaH~l'l); ' 

HbIM V1 Hanpa BneH V1il MV1, peanV13 al1V1il KO­ l1eAY I014 eM V1 Cn 0 l1b3 0 BaHV1V1 1'1 ll1H4HOf: B ( 
H.n.M~AYKOB,A.C.CMOl1~H, 

ropux secswa3aMeTH O yny- uuaer rpetiy­ Ma KynaTyp bl V1 3-3 a V1X np V1 cYTCTBHH B03­ OTp V1l1a 

B. c. f{ypOB, Cn6 rrv pn eM bl e 3 Kc n n ya Ta l1V10H H ble n OKa 3aTenV1 H V1 Ka IOT onpenenenuue rexnonorusec­ yBenV1l 

H aV16onee c Y14e CTBeHHa ilnp0 6neM a 

B np 0V1 3 BOA CTBe recr-naauepa -He06­

XOA V1M OCTb C6 n V1)f( e HV1il ero np0 4H OCT­

Hbl X V1 )f(eCTK OCTHb IX x a paKTe pV1 CTV1 K C 

a Ha no r V1 4 HbIMV1 Anl'l Kpa cjJT- n aClHepa . Pe­
weHV1e 3T0l1 c n o)f( Hoiil 3a Aa 4 V1 3a BV1C V1 T 

Ka K OT COBp e Me H HblX Te XHon orV14eCKV1 X 

npV1eM OB ( HO Bbie CV1 CTe Mbl COpTV1p OBa­

HV1 1'1 V1 paanona, cjJpa KI1V10HV1pOB aH V1il, 

V1 cn o n b 30 BaHV1e 3cjJcjJ eKTV1BHbIX X V1 M V1 ­

recr-naua epa. axcneprv C4 V1 TaIO T V1C ­

nons aoaauu e 3 cjJcjJeKTV1 BHb IX X V1M V14ec­

KV1 X peareuros V1 MHoro cn o iilH o e cjJOpMO­

BaHV1e B C0 4 e Ta H V1 V1 C cjJpa KI1V1OHV1p OBa ­

HV1eM BTo p V1 4Ho ro Bon OKHa. 

X V1 MV1 4 ecKV1e acnc siorar ensuue ces­
3y lO14V1e Be14 eCT Ba (cnel1V1an bHbl e MOAV1­

cjJV1 l1V1 pOB a HH bie Kp axMan bl, Ka TV1 0 HHble 

CV1 HTe T V1 4 eCK V1e nonV1Mep bl ) n0 3 Bo nilIOT 

Ha 15-20 % YBenV14 V1T b npo-nrocrnsre n o­

Ka 3aT enV1 npV1 y cnoBV1V1 A OCTaT04Hol1 AO­

3 V1 pO BK V1 V1 ruiarensu oro co6 nlO Ae H V1il 

KV1e np 0 6neMbi [2]. I1V1KnO E 

MH o ro cn ol1H oe cjJ op Mo Ba HHe B C04e­ CTHO CT 

TaH V1V1 C cjJ p aK I1V10HV1 pO Ba HHeM BTOpI14­ B KOMn 

aero BonOK Ha nosaonaer 3Ha 4HTell bHO eCTe CT 

y nY 4 w V1 Tb MaK p o CTp y Krypy xaprou a JJ »cero B 

C4eT CHV1)f(eHV1 il KOHl1e HTpa l1V1H B Hanyc­ 3V1Tb P 

KHblX ycrpoacrsax 3ne Me HTap Hbix (1l0eB CTIo1 T E 

V1 YMe Hb we HV1 il nepasu oxepnocrs :m e­ v13y4e 

pw ana npV1 c o e AV1 He HV1V1 cnoes KapTOHJ Bon OK 

B MHorocl1 o l1Hoe n onOTHO. K p oMe roro, HOCl 1.1 

noasnaercn B03 MO)f(HOCTb p a l\ HOHall bHo­ naiilHe 

ro pacnpenen eaus pa3nV1 4 Hblx ¢ p a K ~I \ ~ BaHV1E 

3aTeJ1' 

naCl HE 

7 

Paspsraaaa )J;miHa, KM 

~ K ' ITepBHQHOe BonOKHO 4 

Conpo raaneuae 
npO,l:laBJIHBaHHIO , KTIa 

ConpOTHBJIeHHe 

KOJIbUY , H 
ClKaTIlH 

wero 

3 
npOB I 

20 

KOrO ! 

pe re 
HV1il :; 

6 3 
10 

npePj 

B cee 
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V1cn c 

uorc 

5 
1 2 3 

2 
2 3 1 2 3 l P a 6 

6bl 

PV1 C. 1. Bn V1 il H V1e pacnononceaas p a3nV14H blX Cn Oe B Ha caoact aa Ka p TOHa	 we i 
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no cn O~ M , YTO TaK)t(e ynyYWaeT x apa xr e ­

P IKT~ K ~1 KapTOHa . Bml~Hl-1e KOMn0 31-1l.\1-11-1 

OTAenbHblX cnoes 1-1 I-1X pacnon cxeuna 

lICCneAOBan OCb paaee [3, 4]. Ha pHC. 1 
nOKa3aHO, YTO Hal-160nee pauuouansuo 
~R nO Ka 3aTene~ npOYHO CTI-1 pa cn ono ­

Ji:eHlle 60nee npOYHOrO nony¢a6pl-1KaTa 

6 K pa~ H I1X cnosx KapTOHa . 

OAHI1 H 1-1 3 Hal-1 60nee cn O)t(HbiX son­

POCO B I1 CnOnb30SaHI1il STOpl-1YHOrO SO­

nOKHa - 3TO npo fineaa l.\I-1KnI-1YHOCTI-1, 

cBR 3a H H a ~ co CHI-1)t(eHl-1eM 6y Maro 0 6 pa ­

J YK)[l\ ~ X CB O~CTB 1-1, COOTseTCTseHHO, 

y:,:eHbWeHl-1eM npOYHOCTI-1 MaTepl-1anOS C 

Ka)/(AbIM l.\I-1Kn OM I-1Cn Onb 30SaHI-1il MaKy­

naTypbl [5], Cnenyer OTMemTb, YTO I1C­

nor.b30BaHl-1 e 3¢¢eKTI-1SHbIX XI-1 Ml-1 y eC­

, IIX peareuroe paSHO KaK 1-1 MHoro cnOM­

Hoe ~ opM OSaHl-1e He peuraer np06ne My 

4~ Kn ~ Y H OCT I-1 . 

8 onpeneneaaoji CTeneHI-1 CHI1)t(aeT 

oTpH l(a-renbHoe Snl1ilHl1e l.\I-1KnI-1YHOCTI-1 1-1 

y B en ~ Y I1 Ba eT YI-1cno ueneccofipasu blX 

11KnOBA06aBKa caex ero BonOKHa , B -ra­
CTHOCTI1, He6eneHoM xpaor-uenmonosu 
BKOI·\n0311 l.\1-1 11 re cr-naauepa. npl-1 3TOM, 

ecreCTBeHHo, g 0 3l-1 p o BKa npOYHOrO CBe ­

xeroBonOKHa noaaonaer 3a MeTHO CHI1­

J ~lTb pa3nl1YI1e B noxaaar ensx npOYHO­

CTlI TeCT-ilaMHepa 1-1 Kpa¢T -n a~Hepa . 

li 3Y4eHI1 e Snl-1ilHI-1~ g06aB oK csex ero 
BonOKHa cyn b¢ aTHo M He6eneHoM XBOM­

HO~ l(enillOn 03bl B MHor o cn o~HoM TeCT­

naiiHepe S CO ye TaHl-1 1-1 C ¢paKl.\110HI1PO­

BaHHeM BTOPI1YHOro BonOKHa Ha noxa­
JaTenl1 npOYH OCTI-1 1-1 )t(eCTKOCTI-1 TeCT­

naiiHepa 11 crane OCHOBHOM l.\enblO Ha ­

wero l1ccneg oBaHl1il . 

3KC ne pl-1 MeHTan bHbie I-1 ccnegosaHl-1il 

npoBoAl1n l1Cb S na60paTOpl-111 TeXHl-1yeC­

Koro YHl1sepcl-1TeTa iJ,pe3geHa, Ha Ka¢eg ­

peTexHoil o r I-1 1-1 6y Mar l-1 '• Cxexa nposene­
HilI 3KC nep l-1 MeHTan bHbiX I1ccnegoBaHI-1M 

npencraaneue Ha pHC. 2. OHa SKnlOyaeT 

Bce61 ece OCHOBHbl e TeXHOnOrl14e CKI-1e 

onepal.\1-1 1-1 npow aacnctaa TeCT-n a~Hep a C 

IIcnonb30s aHVteM MaK'1naTYllbl 11 nellSI-1Y­

\\(~ ,(1 ~1.\l\.!:\.<L \~~Ul O II Hbl e. O1f1VtllKVt 

03 [2013] 

1	 ' ~"I 

KB<t> 

30% - (45 tn« ~ 

C<t>AHXLJ,	 Makynarypa (OCC/MC-55) 

40% · (60 riM) 
30% - (45 rlli) 

KOHTpOIlb Ka4eCTSa 

{	 nOKa3aTenH np04HOCTH H
 

)I(eCTKOCTH
 

PI-1 c. 2. nn aH np oBegeHl-1il 3KCnepl-1MeHTanbHbix I1ccnegosaHI-1M : Cll>AHXl.\ ­

cyn b¢ aTHail He6eneHail x Bo MHail uenruonoaa: iJ,Bll> - gnl-1HHosonOKHI-1CTail 

¢paKl.\l-1il ; KBll> - KOPOTKoBOn OKHI-1 CTail ¢paKl.\l-1il 

I-1CnbITblBanl1Cb no psny noxasarenes B xasecrae MaKyn aTypbl wcnonsaoean ca
 
np04HOCTI-1 1-1 )t(eCTKOCTI-1, aexoropue 1-1 3 ynaKOSOYHblM KapTOH (Map Ka MaKyna Ty­


HI-1 X npencraaneuu B nnaue nposegeHl1il pbl MC-56 ( OCC) .
 

3KCnepl1MeHTanbHbiX I-1c cnegosaHI-1~ . Pasxon cyn b ¢ aT H O ~ He 6 eneH OM
 

Pocnyck Cll>AHXl.\ npousaonanca S XS O~H OM uenmonoau ocyuiecrennnca 
rl-1gpopa 361-1BaTen e 0 6beMoM 16 n, npl1 Ha YCTaHO SKe. npencraane aa o a Ha 

KOHl.\eHTpal.\1-111 MaCCbl 4 %. MaKynaTyp­ pHC. 3 . Pasaon npoaonwncs npu T O~ 

Hail Macca pacnycxanacs B ge3l1HTerlla­ )t(e KOHl.\eHTpal.\1-11-1 11 S TOM )t(e 0 6beMe, 

TOile. cornacuo CTaHAallTHOVt MeToAVlKe. 1.\10 \1 llocn'1CK. 

' Pa60Ta Sbln onHilna Cb B paMKa x nporpaMMbl « Ml1xa l1n n OMOHOCOS III» npl1 COSMeCTHOM ¢I1H aHCl1pOSaHI1I-1 fepM aHCKOI1 cny)t(­

61,1 aKageMl1yeCKI1 X 06MeHo s (DAAD) 11 MI-1HI1CTep CTSOM 06pa 30S aHI1il 1-1 HayKI1 POCCI1MCKOM ll>egepal.\l-1l1 . TeMa npoexra: «Flcs u ­
WeHl-1e 3Hepr0 3¢¢eKTI-1SHOCTI-1 Macc onogroTosl1TenbHoro 06 0 pygos aHI1il 6yMa)t(HoM npOMblwneHHOCTI1 » . 

'I'jP',,'It,,!61	 Uenfllon03a 5YMara KaPTOH 
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P~ c. 4. Jlariopar opna a yCTaHoB Ka Anll ¢paKl.\H OHHpOBaHHft MaCCbl: 1 - necruaua: 2 - CT aH~Ha; 3 - BaKyyMH bliil Hacoc;
 

4 - BblKnlO4aTenb; 5 - AH cnneiil; 6 - perynsrop 4aCTOTbi Bpall.\eH~ft ; 7,10, 40, 41 - BeHTHnb; 8 - nOACTaBKa;
 

9 - nOAceT04Hall CToiilKa; 11 - pOTaMeTp; 12 - HaAceT04Hall CTo iilKa; 13 - ceTKa ll.\eneBall; 14 - 3alKHMbl; 15 - WTOK;
 
16,26,35- cnaa + 2 cnuaa co sropoa HTpeTbeiil CTyn eHH; 17 - anexrponeararen« (4-x CTyneHeiil pa3AeneHHft);
 

18 - 6aK x 4; 19 - MewanKa x 4; 20 - sarnyun ca x 4; 21 - C60PHHK x 4; 22, 28, 30, 36 - Cb€MHble ¢~nbTpb\ ; 23 - 3alKHMbi
 
ceTOKx 4; 24, 27, 29, 34 - cbe MHble ceTKH ; 31 - nynsr ynpaBneHHll; 32 - KHonKH BKnlO4eHHll H BblKnlO4 eHHll MewanO K no
 

cTyneHll M H BaKyyMH oro Hacoca; 33 - py6HnbHHK; 3 7 - CToiilKH Anft cbeMHblx ceTOK; 38 - npoMblBH Oiil 6aK.
 

neHH e npoAaBnHBaHHIO onp eAenftnOCb ro noxaaarena pa3pblBHOCi AnHHbl nOA­ HnH npa paspuee no auanoru» c npo-r­
Ha H3MepHTene «L&W Bursting St rengt h raepxnaerca POCTOM npenena np04HOC­ HO CTHblMH noxaaarensn« npa paapuse 
Tester» cornacao ISO 2758. TH KapTOHa npa paspuee H POCTOM MO­ B03paCT aeT B nHHeiilHoiil 3aBHCHMO CTH. 

Ha puc. 6 npencrasneuu pesynsra­ Aynft ynpyrocru (puc. 7). 3TOT noxaaarene 3aBHC HT OT npapcnu 
Tbl 3KcnepHM eHTanbHbi x AaHHbl X no BnH ­ BenH4HHa conpoTHBneHHft npoAaB­ BonOKOH, cpeAHeiil AnHHbl H CHn CB1l3H, 

~H H IO A03HpOB KH nepaa-ur oro BonOKHa B nHBaHHIO (pHC. 6) B nepsyio oxepens aa­ 4TO nonrsepxnaercs rpa¢HK oM, npuae­
cnosx 1, 3 (CM . pHC. 5) Ha pa3pblBHylO BHCHT OT AnHHbl BonOKOH H CHn CBft3H AeHHOM Ha pnc.B a. 

AIlHHy H conporwene-uie nponasnwea­ MelKAY HH MH. no:31oMy c YBenH4 eHHeM }/{eCTKoCTb npu H3rH6e (p HC. 86) B 

H~IO . Macca KBaApaTHoro MeTpa rpex­ A03HpOB KH CBelKHX BonOKOH cynb¢ aTHoCi 60nbweiil Mepe 3aBHC HT OT Tonll.\HHbl OT­

cnoCi Hoiil OTnHBKHnpwseneua K150 r/M 2• He6eneHoCi xBoCi HOCi uenm onosu pacrer nHBKH . Ha pHC. 86 npencraeneuu pe­

vb rpa¢HKoB BHAHO, 4TO Cysenaxe­ 3TOT noxaaarens. 3ynbTaTbi H3MepeHHiiI TpexcnoiilHoiil OT­
H~e M CB elKero BonOKHa B03paCTaeT 3KcnepHM eHTanbHbie AaHHbie no on­ nHBKH C npHBeAeHHoiil TOnll.\HHO Ci 
np04H OCT b TpexcnoCiH oCi OTn HB KH. B l.\e­ peneneumo lKeCTKOCTH npH paapaae H 0,22 MM . CYBenH4eHHeMA03HpOBKH CBe­
nOM paapuauas AnHHa B03paCTaeT no npu H3rH6e npencrasnenu Ha pJ.1C. 8. »cero BonOKHa :310T nouasarens TaKlKe 
n ~ H e iil H o iil 3aBHCHM OCTH. POCT ycnoaao­ }/{eCTKoCTb B npononsuo» HanpaBneHHH pacrer no nHHeiilHoiil 3aBHCHMO CTH. 

03 [2013] 
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PV1C. 5. Ipexcnojinaa OTnV1BKa 06U.(efl 

Maccofl150 r/M 2, Cpacnpeneneuae« 
no Macce (30 - 40 - 30 %): 
1, 3 - cnon, conepxauiae 
AnV1HHosonoKHV1CTylO cPpaKl\V11O 
MaKynarypbl CAo6asneHV1eM 
cynbcPaTHoili He6eneHoili XSOiliHOili 
uenmonosu: 2 - cnoili V13 100 % 

MaKynaTypbl, npeV1MyU.(ecTBeHHo 
MenKail cPpaKl\V1il 

YTo6bl cpasHV1Tb nonyyeHHble pe­
3ynbTaTbi npOYHOCTV1 V1 }/{eCTKOCTV1 TeCT­
nailiHepa V1 ol\eHV1Tb V1X C6nV1}/{eHV1e Kno­
Ka3aTenilMV1 KpacPT-nailiHepa B03bMeM 
conporwaneuae npoAasnV1BaHV1IO, np«­
cyrcraytotueeBo6U.(enpV1HilToM Pocwili ­
CKOM CTaHAapTe rocr P 53207-2008. 

1I1cnonb30BaHV1e cospea euuux rex­
HonorV1i1i cPopMosaHV1il C yyeTOM cPpaK­
l\V10HV1pOBaHV1il MaKynaTypbl npV1 np0V1 3­
sOACTse recr-naauepa npennonar aer . 

YTO nonpaSOYHblili K03cPcPV1l\V1eHT, YYV1­
TblsalOU.(V1i1i pa3nV1YV1e S noxaaarensx 
npOYHOCTV1 V1 }/{eCTKO CTV1 Me}/{AY na6opa ­
TOpHOili oTnV1sKoili V1 peanbHblM KapTO ­
HOM 6nV130K V1nV1 paaeu eAV1HV1l\e. 1I1c­
nonssoaauae XV1MV1KaTOS 3HaYV1 TenbHO 
noeuuiaer nOKa3aTenV1 npOYHOCTV1 V1 
}/{eCTKOCTV1 recr-naaaepa (7], STOM YV1C­
ne V1 conpOTV1BneHV1e npOAaBnV1BaHV11O 
Ha 15 - 20 % (KpV1sail 2, pV1C. 9) . Pe­
3ynbTaTbi cpasHeHV1il conpoTV1BneHV1il 
npoAasnV1saHV11O C noxaaarennaa Anil 
cT a H Aa pT H ~ x MapoK KapTOHa nnOCKV1 X 
cnoes npeACTaBneHbl Ha puc. 9. 

1113 pV1C. 9 SV1AHO, YTO recr-najiuep C 
cOAep}/{aHV1eM nepSV1YHOrO BonOKHa S 

KpailiHV1x cnonx 30 % (B nepecsereHa ece 

Macc~ 
~ 430 

c COOTB 
':I:: 425 
~~ 420 

5A 
npu ~•~ 5,2 

~ 415 npV1Y
5 :i 410<i AaBnl§: 405L,8 Q. 

~ KpacPm " 400 
~ 4.6 

~ 395:;; npV1 l 
Q.

~ 
390cE 4.4 XV1MV1• 

0 385 
4,2 g- 380 cP eKT, 

.3 3754 l1BnilE 
0 10 15 20 25 30 0 10 15 20 25 30 TeCT-J 

COAep>KaH~e C¢AHXU, B 1,3 cnce. % Conepxaaae C<l>AHXlJ, B 1,3 cnoe, ~'c 
TV1Bne 
MaCC( 

PV1C. 6. BnV1ilHV1e A03V1pOBKV1 cynbcP aTHofl He6eneHofl XBOflH Ofll\ennlOn03blHa Ha 5­
paapuauyio AnV1HY V1 conporasneuae npoAaBnV1saHV11O rpexcnoaaoro TeCT­ MOfl l 
naflHepa YeHH! 

rpefiy 
3V1l\V1 1 

7,7 4,9 ,...----- ---- - - --,>: uenrn<, 

'?; T,7,6 4,7 
~ 

yeCK2~ 7,5:'l. HOfl T 
~ 
Q. 
c 7A 6asK
b 4,1 CHV1)/{~ 

nV1YH 
ii 
~ 

7,2 

7,3 3'9L3,7 BonOI 
~ 
c HO Bf3.5 " --~---

10 15 20 25 30 10 20 30 Ha He 
ConepxauaeCetlAHXlt B 1, 3 cnoe, CfoCOAep*aH~e C<1lAHXU, B 1, 3 owe, 0/0 CTV1T 

flO}/{E 

l\V10f­PV1 C. 7. BnV1ilHV1e A03V1pOBKV1 cynbcPaTHOfl He6eneHoili XSOiliHOili uenmonoau ua 
CBe)/­npenen npOYHOCTV1 V1 MOAynb ynpyrocr» rpexcnojinoro recr-natisepa 
xsoi' 

AnV1f 
980 " 0,Q75 TypH 

>: 970 " 
~ 

0,073 
~~ [TeK960 >: 

'<, 

'?; KOK::i 

t 950 i 0,071 

>: 
~940 

~
 Q.
 

" AOBa 
~ 0,069ee 

930 

i
:;: n"A 

= 
~ 

[Te" 920
 
0,067
 

~ 
«flE 

~ 910 " 

'" 
900 0,065 

10 15 20 25 30 10 15 20 25 30 

Conepxaswe C<1>AHXU, B 1, 3 cnoe, % COAep>KaH~e C<l>AHXU. B 1, 3 cnoe,% 

PV1C, 8, BnV1ilHV1e A03V1pOSKV1 cynbcP aTHoili He6eneHoili xBoiliHOfl l\ennlOn03b1 Ha
 
}/{eCTKOCTb npV1 paspuae V1 npV1 V13rV16e rpexcnoaaoro recr-najiuepa.
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30 

I Ha 

]
 

30 

le, % 

3bl ua 

Maccy OTnl1BKVI 1 8 % OT 06 U1e t1 Mac CbI) 

cooTBeTCTByeT TeCT- n at1Hep y MapKVI K-2 

np« y cn oBVIVI n p l1Me He Hl1il XI1MVl KaTOB. 

np Vl yeM napaaerp COn pOTI1Bn e Hl1e npo­

AaBn l1BaHVlIO 6 n l130K n o 3Ha y e HI11O K 

Kpaqn- Il at1Hepy (xapro uy MapKI1 K-1 ) . 

npl1 YCIlO BI1I1 BHeAp e HVlil cospeaenuux 

XVl MI1KaTOB, AalOU1l1 x nOBb IWe HHbl t1 3cjJ­

fjJeKT, Bbl t1TI1 Ha xaprou 3T0 t1 MapKI1 He 

BBIl BeTCB np06IleM0 t1. n YYWl1e Ma pKI1 

recr-natiuepa I1MelOT ncxaaarens co n PO­

TViBlleHVlil npOAaBnVlBaHl11O Allil KapTOHa 

Maccot1150 riM ' 4 50 - 4 8 0 xfla, TO ecrs 
Ha 5-1 0 % MeH bw e, y eM no npennarae­
MOt1 TeXHOIl Or l1l1. KpacjJT-Il at1Hep, n OIlY­

4eHHblii no Tp aAI1 411 0HH 0t1 Te XHOIlOrl1l1 , 

rpefiyer AO 8 0 % cOAe p lKaHVl il B KOMno­

3V1 411 11 cy ll bcjJaTHOt1 He6 eIle H0t1 XBo ii HOt1 

~e IlIlIOIl 0 3bl . 

TaKI1M o6pa 30 ~1 , OyeBI1AH a 3KOHOMI1­

4eCKail uenecootipaanocrs npennox eu­
HOM TeXHOnOrl1l1. Cnenyer oTMeTVlTb, AO­

6aBKa cse xero BOIl OKHa 3Ha YI1Ten bHO 

CH Vl lKa eT orpuu arensuoe BIlVlilHl1e 411 K­

IlVlYHOCTI1 VlcnOIlb3 0B aHI1il BTOp l1YHOrO 

BOIlOKHa. 3KCne p l1Me HTan bHO onpenene­
HO BIlVIllHl1e A0 3V1POB KI1 csex ero BOIlOK­

Ha ua nOKa3aTeIlVI np OYHOCTVI 11 lKe CTKO­

CT VI TpeXCIlO t1HOro recr-naauepa, npeA­

1l0)l(eHa KOMn o3 11 4 11 11 recr-najiaepa C p a­

~Vl oHallb H b lM pacnonoxeuae« B CIl OllX 

CBelKVl X BOIlOKOH cyIlbcjJaTHOt1He 6 ell eH 0t1 

XBOt1 HOt1 4eIlIl IOIl 0 3bl, a raxxe cjJpaK411t1 

AIlVlHHblX 11 KOpOTKI1X BOIlOKOH MaKyIl a ­

TypHOii MacCbI . 
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