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Y,[lK 676.1 .054.1 

OqeHKa meKHOD02UQeCKUK 
U3Hep2emUQeC UK napaMempOB 
npu nog2omoBKe DgMa HOD MaCChi 
gnH nongqeHUH mpexcnOOH020 mecm-naoepa 

ll BJlll lOTCll crene x s nox ona. AJlI-1 Ha BO­ x o r o n pouec ca n O/1rOTOBKI-1 Ma CCbl, I-1C­T. WpaHHHep, X. rpOCCMaHH, 
JlOKHa, B0 /10Y /1eplK I-1BalOU\all c nocoti ­ n OJlb30 BaH I-1ll H O BO ~ Me TOA I-1K I-1 n OJlY4e­

TeXHI1'1eCKI1H YHI1BepCI1TeT HOCTb. 3Hep r eTI-1 4eCKa ll 3cjlcjl eKTI-1 BHOCTb Hl-1ll narioparcpuux OTJlI-1 BOK r p e x cn o ji ­


Ape3AeHa (repMaHI1R) ; n OArOTOBK I-1 Ma CCbl o npenens e r c s a o r o r e cr-n aa ae pa, Ol.\e HK I-1 no xa aare ­


YAe Jlb HblMI-1 3aTpa Ta MI-1 3 He p r l-1 1-1 Ha AOC­ Jl e ~ MaCCbl 1-1 MeXa Hl-1yeCKI-1 X noxasare­
H. n. MI1AYKOB, A. C. CMOnl1H, 
Tl-1 lKeHl-1e Tpe6YIOU\ I-1XCll n a p a a e r p o a Jle~ OTIl I-1BO K Ha COBp eM eHHbl X n pa fi o pax 

B. C. KypOB; Cn6 rrvsn 
Ma CCbl - OCHOBbl /1Jlll n OJlyye Hl-1ll KapTO­ KOHTpOJlil Ka4eCTBa 6yMar l-1 1-1 KapT OHa. 

Ha s ucoxoro Ka 4eCTBa . H al-1 6 0Jlee 3 Hep ­ (O CTaB, p ac npenene n ue KOMnO He HTOB ~ 

rOe M KI-1 ~ np0l.\e CC n 0Ar0T OBKI-1 MaCCbl ­ n p ouen y p a 1-1 3 r OTOBJleH I-1ll r pexcno ji s o f 

Ha pllAY C np 0 6lleM O~ A OCHl lKeH I-1 ll 3 TO p a3M OIl. n03TOMY Te H/1eHl.\ l-1 ll 1-1 3Me­ OTIlI-1BK I-1 I-1 MeJlI-1 BalK Ho e 3HayeHI-1e AI1ll 

npOYHOCTHblX 1-1 lKe CTKOCTHblX x a p a xr e ­ HeHl-1ll CTe neHI-1 nO MOJla, AIl l-1Hbl BOJlOK­ Ol.\e HKI-1 nOll Y4eHHbi X onsrruux 06 pa3l.\OB 

p l-1CT I-1K r ecr -n a iia epa AO y p OBHll CBO~CTB u a 1-1 BOAOYAeplK I-1BalOU\el;; c noc06HOCTI-1 n o Me XaHl-1y e CKI-1 M n o xa aaren s» . B cas ­

Kpa q)T-lla ~ He pa cyurecr eyer n p o rin e x a B 3aBI-1 CI-1M OCTI-1 OT YAeJl b H O ~ 3 He p r o e M­ 3 1-1 C 3 T I-1 ~1 B Kay e CTBe O/1 HO ~ 1-13 3a/1ay 

3 Hep r03 cjlcjleK TI-1 BHOCTI-1 n po uecca n OAr O­ KOCTI-1 npoue cca paasona asnnerca BalK ­ I-1 CClle/10Ba Hl-1ll 6blJla o ue u ka npenno­

TOBKI-1 M a K Yll aTypHO ~ MaCCbl . 3a Aa ya no­ HblM 0 6 be KTOM I-1 CClle /10 Ba Hl-1ll. K p OMe lKe H HO~ MeT O/1I-1KI-1 n OJlyy eHl-1ll rpex ­

Bbl We Hl-1ll np OYH OCTHbl X n o x a aaren e a ro ro, nepeYI-1CJleHHble n apaa er p u Mac ­ CJlO~H or O r e cr-nati aepa. OCHOBaHHail ua 

pe ura ercs AByMll OCHOBHblMI-1 c nocoti a x a: Cbl onperienmor KayeC TBO rorc s oro n p o ­ a Ha ll 1-13e 3 He pr l-11-1 MelKBO JlOKO H HO~ CBR­

nyTe M BHeApeHl-1ll CO Bpe~1e H HbIX TeXHO­ AyK Ta ( no no xasarena a np OYHOCTI-1 1-1 31-1 Me lK/1Y CJlOll MI-1 . 

1l0 rl-1y eCK I-1X npl-1eM OB ( HOB bIX CI-1CTeM lKeCTKOCTI-1 Kap TOHa). • AH all1-1 3 3KC n ep l-1 Me HTallb HbiX /1aH­

COpTl-1pO Ba Hl-1ll 1-1 p a s xona. cjlpaKl.\ 1-1 0 HI-1 ­ B COy e Ta Hl-1 1-1 C I-1 CnO ll b3 0B a H I-1 eM HbIX, OC HO Ba H H bl~ Ha n Oll yyeHH blX Kaye­

p oaauan, I-1 CnOllb3 0BaHI-1e 3cjlcjleK TI-1BH biX np o rpe CCI-1BHOrO 0 6 0pYAOB aHI-1ll AJl il CTBeHHbl X n ouaa aren a x Ma CCbl, C yyeTOM 

XI-1 MI-1 4eCK I-1X p e a reuros) 1-1 nyreM c 03 Aa­ OpraHl-13a l.\1-1 1-1 M H o roCJlO ~ HO rO cjlopMo Ba­ o n pe n en e a u a 3 He p reT I-1 YeCKO ~ 3cjl¢eK ­

Hl-1ll nporp e CCI-1 BH Or O 060 pY AOBa HI-1ll Hl-1 il, C y y eTOM TeXHOJlOrl-11-1 cjlp aKl.\1-1 0HI-1­ TI-1BH OCTI-1 np o uecc a pa s aona n o aaon aer 

( M HorOCJl O ~ HOe cjlo pM OBaH l-1 e, n pe c co s a ­ pO Ba Hl-1 ll BTOPI-1YH Oro B0J10 KHa MOlKH O paapatiorar e npaKTI-14eCKI-1 e peKOMeHAa­

Hl-1 e C p a CWl-1p eHHO ~ 3 0 HO~, n OBe pXHOC­ n OJlYYI-1Tb KapTOH BblCOKOrO Ka 4eCTBa l.\1-11-1 /1Jlil n p01-1 3B 0/1 CTBa recr-naauepa 
rsue ncspsrraa) [1 ]. npa y MepeHHblX p a cx ona x 3Hep rl-1l-1 . 61l1-13KOr O n o CBO~CTBa M K K pacjlT-ll a~H e­

np O ~l e lK YT OYHbIMI-1 nO Ka 3aT eJl llMI-1 Be Cb KOMn JleKC pa60T n o 1-1 3yyeHI-1 1O py. Pa3 pa 6 0T Ka npvye CKI-1 X peKOMeH­

( Kaye CTBeHHbIMI-1 xa paKTe p l-1C TI-1KaMI-1 1-1 p e We Hl-11O n o cr aan e uu u x 3a Aa y n orpe­ /1 al.\l-1 ~ 6bl ila O /1 H O ~ 1-1 3 3a/1ay /1aHHo ro 

Ma c c bl) , on peAelllllOU\I-1MI-1 3 cjlcjleK TI-1B ­ 60BaJl AeTa JlbHOrO 1-1 rpa n oru oro nn au a ­ I-1 CCll eA OBaH l-1 ll _ 

HOCTb I-1 CnOJlb30 BaHI-1ll Bbl we nepe 4 l-1C ­ pOBa Hl-1 ll 3KCn ep 1-1 Me HTa, «e rxo ro s u non ­ 3KCne p l-1MeHTallbHbie I-1 CCJ1 eA OBaHI1H 

Jle HHblX npue n os nOBblW eHl-1ll KayeCTBa, HeHl-1ll OCHOBHblX CTaA I-1~ TeXH0J10rl-1y e c- npcaonanacs B nafi oparopua TeXHI1'1eC­
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«oro YHI-18epOITeTa Ap e3AeHa, Ha Ka­
¢eApe rexaonorua 6yMarl-1'. Cxexa npo­
BeAeH I-1H 3KCnepl-1 MeHrallb Hbix I-1CCll eAO ­
BaHI-1H npencrasneua B pafiore [2]. OH a 

BKnlOyaer B ce6ll see OC HOBHble reXHO­

nOrl-1yeCKl-1 e cra Al-11-1 np01-1 3BOACTBa recr 
.1aHHepa CI-1 CnOllb30BaHI-1eM MaKyll arypb l 
II nepeu-u- oro BOIl OKH a. OCHOB Hoe naco­
paropuoe 060pYAoBaHI-1e Allll nonroros­
KI1r~aCC bI (pa¢ I-1 Hep. MHorocryn eHyar blH 
¢paKll I-10HaTO p), ero xparxoe onaca aue 

II npl-1H ll l-1 n pa60Tbi npencrasn euu B pa­
60Te [2] . Pa3M oll AIl I-1HH 08 01l 0 KH I-1CT O ~ 

¢paKll l1 l-1 nposonan cs B MellbHVll.\e (/loK­
po cornacsc I505264/2. 

MeTOAVlKa nOllyyeHVlll rpe xclloi1Hoi1 
OTn I-1 BKI-1 npeucraaneua ua pac, 1. nep­

B H 1-1 TpeTI-1H CIlOH OTIlVl BKVI npencras ­
n~ lOTco60 H KOMn03111.\1-11O Vl3 AIlI1HHOBO­

nOKHI-1CTOH¢paK I.\VlI-1 (tJ,Blll) MaKyllarypbl 
1·](-55,3apy6e>KHOe HaVlMeHOBaHl-1e OCC 

I-1C­ (OldCorrugat eCardboard) . 6bill VI nOIlY­

(Ye­ 4eHbi OTJ1 V1 BK VI C pa31lVlYH biM conepxa­

0i1­ H lle '~ nepBVl YHoro BOIlOKHa cYllb¢aTHoi1 

Te­ He6eJ1e HOH XBOHHOH uenmono au 

aTe­ (Cil>HXl.\) BKpaHHVl x CIlOllX B AVl ana30He 

Ipax (0- 30)% OTMaCCbl enos OTllI1 BK VI . llpo­

~ y, e)l{YTOYHbIH, aropou clloiil COCTOll ll Vl3H a . 

OB 1-1 100% KOpO TKO- B0I10KHVlCTOH ¢paKI.\VIVI 

H O~ (KBil» MaKyll aTypbl, nOl1yy eHH OH 1-1 3 3TO H 

xe ~, aKYll a Typ b l . 06 111 all Macca r pex­

II.\OB cnOHHOHOTllVl BK VI cocrasnser 150 r/ M2• 

' Bll ­ I·IaccaCJ10H1 COCTa BIlHeT30 % OT06 uieiil 

IAay :·\acCbl OTll14 BKVI (4 5 r/ MI ) , CI10H2 COCTa B­

\/10­ aser 40 % (60 r/M 2) , clloiil 3 - 30 % OT 

re x- o6U\eH MacCbI OTIl14BK14 (4 5 r/ M2) . 

Ha CnoH 1. COAep>KalllVliil KOMn03111.\111O 

8ll - ABil> 1-1 CetJAH Xl.\ ¢OpMOBaI1Cll, cnpecco­
BbiBanCll cornacao I 50 5269-2 6e3 cyw­

aH­ KH(Ha p14C. 1 npeacr aaneu B 3el1eHOM 

Ye­ 4BeTe). nOl1yyeHHbliil Cll oiil 1 BMecre C 

'TOI4 

AMl 

:Pa60Ta eunonaanacs B pawxax 
nporpa nau «MVl Xal-1 ll n OMOHOCOB III» 

npl-1 cosaecruoa ¢I1HaHCl1pOBa HI114 

repMaHc Ko iil clly>K6bl aKaAeMl1 yeCKVlX 
o61~eH oB (DAA D) VI MVlHVlcrepCT80M 

06paJOBaHl1H VI HayKVI POCCVl HCKOiil 

il>eAepallVl Vl . Tex a npoexr a: «Flosu ure­

Hl-1e3Hepro3¢ ¢eKTVl BHOCTI-1 MacconoA­
rOTOB14TeJ1 bHOrO 060 pYA08aHI-1ll 
6 y~\a)l{ HO H npoMblwll eHHOCT VI » 

1.1 <1>oPMltpOBaHlle c..1011 1 2.1<1>o!l"UtpOBaIUleCJIOII 2 

Crtoii 3 

• 

• 

3.2OnKHM Cll0II3 

3.3 Cwrrne CJI011 1, CII0112 
CII011 3, nOlqlblBlloro 
KllpTOH3 1 C ceTIOI 

3.4 Pe:JyJThTIlT:Hi! CT3,IlHJf 

nOlqlblBHoii icaproa 2 

• 

•2.20nKHM CII011 2 ....., 

"'­

2.3Cwrrne CII011 1, CII0112, 
noxpsraaoro icaproua 1C 

cerxn 

2.4 Pe3YJIbTaT ~i! cramm 

• 

PVlC. 1. MeTOAVlKa nOl1yyeHVlll rpe xcnojiaof OTI1 V1 8KVI 

1.3 Cusrme CII011 I, 
nOKpblBHoro ieaprou a 1C 

ceTIOI 

nOKpbl BHblM KapToHOM 1 cosn eutancs co 

8TOp bIM, HaXOAllllll1MCll ua ¢opMYlOlllei:i 
cerse. 3aTeM npeccosancs VI CHI1 MallCll 

CceTKVI . Ilanee np0I-1C XOAVlIlO cosa euie­
HVl e nokpu s xoro KapTOHa 1, enos 1 Vl3 

,[\Blll MaKyllaTypbl VI ClllAHXl.\ VI enos 2 Vl3 

KBlll MaKyll aryp bl (pvc. 1, CTaAVlll 2) . no­

llyyeHHall KOM n03 V1 11 Vl ll ABYX cnoes co­
BMeCTHO C nOKpblBH blM KapTOHoM 1 I1 C­

non saosanacs Ha CTaAVlI1 3. 

Ha 3aKIllOYI-1TellbH OM aran e 3 no­

KpbIBH Oi:i xaproa 1, cnoa t Vl3 tJ,B lll MaKy­
narypu VI ClllAHXl.\ VI clloiil 2 Vl3 KBlll Ma­

Kyllarypbl cosxeutanacs co CIl 3, co­

eras xoroporo I-1AeHTl-1yeHCOCTaBYcnoa 1. 
Bce rpa enos npeccoaanwcs Ha ¢OPMY­
lO111eiil cerxe IlVlCTOOTllVlBHorO arm apara. 
CHVl MallVlCb C CeTK I1, HaKpblBall Vlcb no­
KpblBHbiM xapro uo« 2. C¢ OpMVlpOB aH­

Hall r pexcno jia aa OTI1 V1 BKa, nokpsrr aa 

35 '. ... . :.. I l(enlllonooaEyM3f3 !<apTOH 
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Tafinuua 1. 

3KCnepI'IMeHTanbHble AaHHble, nonY4eHHbie B npouecce paaxona C<IIAHXU B paljll'lHepe 

N~ Bs,AlK/ M V,AM' c,% P, KBT I,A ti.W, KBT'4/T t c Z, T 

1 16 4 7,0 0 

2 2,5 16 4 5,6 13,6 50 18,6 0:1 8,6 

3 2,5 16 4 5,62 13,0 100 16,7 0:16,7 

4 2,5 16 4 5,64 12.5 200 29,4 0:29,4 

Tatinuua 2. 

napa MeTpbl BOnOKHI'ICTOH cycneH31'1\.1 1'13 C<IIAHXU 

N ~ Ilapas erp YA enbHa fl 3HeproeMKocTb pa3Molla,KBT'Y/T 

0 50 100 200 

An~ Ha BOIlOKH a: 

1 L(n), :.1 M 1.46 1.44 1.07 1.11 1.05 1.05 0,92 0.91 

2 L(l), MM 2,54 2,57 2,1 2,17 2,02 2,04 1.86 1.88 

3 L(w), MM 3,06 3,13 2,67 2,76 2,59 2,66 2,48 2,54 

KOll1'l4eCTBO M eIlO4~ : 

5 Fi nes(n). % 21.2 22,4 27,4 26,7 25,6 25,16 25,34 26,95 

6 Fines(l), % 1,49 1,61 2,64 2,15 2,56 2,59 3,06 3,21 

7 Creneus noxona, °WP 11 12 13 14 16 17 25 25 

8 BOAoYAeplKI'IBa­ 48,4 48,4 53,8 53,6 56,78 56.87 59,31 58,58 
ouiancnocori-
HOCTb, % 

Ta61l11l\a 3, 

napaMeTpbl MaCCbl, nony4eHHoH 1'13 AB<II MaKynary pbl MC-56 (OCe) B XOAe paaaona 
B MenbHI'Il\e 1iI0KpO 

N~ [lapaxerpu BpeMfl paanona AB¢ MaKYllarypbl, M ~H 

0 10 20 30 

AIl ~ H a BOIlOKHa : 

L(n), MM 1 0,62 0,57 0,49 

2 L(l), Mt~ 1.43 1.15 1,09 0,95 

3 L(w), MM 1,96 1.74 1,68 1,53 

KOll114eCTBO Men04~ 

4 Fines(n), MKM 3,47 23,41 27,22 30,94 

5 Fines(l), /~K~I 0,37 4,04 5,01 6,82 

6 Creneus noaona, ° WP 9 21.5 30,5 44 
9 23 31 42 

7 BOAoYAeplKl1 BalO lI\afl 105 119,78 125,65 139 
noco6HOCT b,"I. 1 5 120 127,85 14 2 

nOKpblBHblM KapTOH OM 1, 2, cyumnacs r~J'l Ha pasn on npa 3aAaHHoii Harpy3Ke 

B CYW ~ ll bH O~ KaMepe n~CT O OTn~BH or o Ha K PO M K ~ HO )f( e ~ Bs = 2,5 ,[\)f(/ M. 3Kcne­

annapara . p~ MeHTall b H ble AaHHble, nOllY'leHHbie B 
B npouecce pasw ona ( <DAHXl.\ B pa­ XO Ae paswona B pa¢\.1Hepe, npencra sne­

¢ ~ H e pe onpenensnacs YAell b Ha~ 3Hep- Hbl B ratin, 1. Ilepsoe 3Kc nep ~ MeH Tallb­

llrJUliOIlO3il 6yMaraKaPTOH--- 36 

Hoe 3Ha'leH~e COOTBeTCTB OBano HyneBoii 

YAenbH oii 3 H e pro eM KO CT ~ , npa 3TOM or ­

cyrcrsoaano B 0 3Ae iiCTB~e paanansreao­
lUeii rapH~TYPb l Ha BOn OKH\.1CTYIO cycnes­
3~1O (Macca ll~pKyn\.1pOBana no 3aMKHy­

TOMy KO HTYPY 6e3 paanona). 
3a ever Bapb~pO B a H ~ ~ npononxv ­

T enbH O CT~ pafio r u pa3 Ma nblBalOl11e~ 

rapaarypu padiuu epa npa n OCTO~H H O ~ 

YAenb H O~ sarpyase ua KPOMK~ H O )f( e~ 

aanaaanac s YA enbHa~ 3HeprOeMKOCTb 

paasona. B npouecce pasnon a An ~ KalK­
nero 3H a lj eH~~ YAenb HO ~ 3Heproe MKOC­
T~ (0, 50, 100, 200 KBT.Y/ T) ortiapanwcs 
npotiu C uenuo onpeneneuas napaxer­
pOB B on o K H ~ cTO ~ cyc n e H 3 ~ ~ (cre neuu 

nOMana, AJl~Hb l BonOKHa, B OA OYA e p lK~­

B a lOlUe~ cnOC 06 HO CT \.1 ). Pe3yn bTaTbi 
np OB eAeH\.1~ 3K c nep~MeHTan b H b l X ~C ­

cn eAO B a H ~ ~ npencrasn euu B ratin . 1. 
flapanerpu BonoKH~CTo~ cycneH 3 ~ ~ 

\.13 CCPAHXl.\, COOTBeTCTBYlO lU\.1 e pasnvv­
HblM 3Ha YeH\.1~M YAenbHO~ »r ep roexso­
CT~ pasa ona B p a¢~Hepe npencraaneau 
B rafin, 2. Creneus nonona onpenens­
nacs no CTaHAapTHo~ M eT OA ~ Ke ISO 
5267 -1, B OA o YA ep)f(~ eaioutaa cnoco6­
HOCTb Bon o KH~ cTO ~ cyc neH3 ~ ~ onpene­
nsn acs co rnacuo e B po n e~C KO MY CTa H­

AapTY DIN 53814 . Ilapanerpu BonOK OH, 
AJ1~H a ~ Kon~'leCTBO MenO Y ~ onpenens­
n~ Cb no n O K a 3aH~J'lM np ~ 6 op a 

«FiberLab». llapanerpu MaCCbl , nony­

y eHH O~ ~ 3 ,[\B<D MaKynaTypbl, npencras­
neHbl B rafin. 3. Creneus no-iona, BOAO­

YAep)f(\.1Ba lOlUa ~ cnocotiuocrs ~ pasnepu 
BonOKOH onpenensnacs aHan Or~ YH O Me· 

TOA~KaM, ~ cn onb30BaHHblM An ~ (<DAHXl\. 

Pocnycx BonOKO Hnpovaeonnncs Bna6o­
paropuux Ae3\.1H -Terp aTOpax. <D pa Kll~ o­

H \.1 pO B a H ~ e MaCCbl ocyuiecrsnanocs B 

MHoroCTyneHyaTOM ¢paKll\.10HaTOpe. 
On~C aH\.1e, np\.1Hll\.1n paooru ¢paKll~OHa­
Tapa ~ M eTOA~K~ npOBeAeH\.1J'l npouecca 
np\.1BeAeHbl B patiore [2]. 

Ha P\.1L 2 npencraan eaa A~HaM H ' 

xa ~3 Me He H ~J'l An~H bl Bon OKH a 

( <DAHXl.\ B npo uecc e pMona B pa¢ H­
uepe, KaK O)f(~ AanOCb, An~ H a BonOK­

ua C YBen~ Y eH~eM YAenbHo~ 3HeprHH 
Ha paswon nanae r . Pe3Koe C H~)f(eHl1e 

cpe A He~ An~Hbl Bon OK Ha Ha nepsux 

- - - ....-.!
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CTaA ~ HX pasxona. COOTBeTCTBYIOll\f1 X 
YAenbHblM 3 H e p re T f1 ~ e C K f1 M aarpara« 
na 60paTOpHOrO pa¢f1H epa AO 
50 K B T ' ~/T CBi13 aHO C py6Hll\f1M B03­
AeiiCTB ~ eM Ho>t<efi rapuarypu pa¢ f1 He­
paHa Anf1HHble BonOKHa . YBen f1 ~ e H f1 e 

l Hep rOe MKO CT f1 Y B enf1~f1BaeT aarparu 
Hapa3Mon, a CHf1>t<eHf1e Anf1Hbl BonOK­
Ha C H ~ }t{ a e T Me XaHf1~e CKf1e noka sare­
,1Hrecr-naauepa, n03ToMY C 3Tf1X no­
JH ~ ~ fi, pa3Mon He uenecooop aseu. 

OAHaKO, Ba>t<Hefiwf1M napanerpon 
npHpasxone MaCCbl sanaercs cr eneus 
nOMona, BO MH OroM onp enenmo uias Ka­
4eCTBOrorosoro r ecr-n auuep a. cneno­
sarensno Bbl 60p pe>t<f1Ma pasxona BO 
flHOroM6YAeT 3aBf1 CeTb OT Hero. BOAO­
YAep)f{ f1 BalO ll\ail cnocoti aocr s MaCCbl on­
penenaer CKOpOCTb ¢opM OBaHf1il TeCT­
naiiHepa. Ha Pf1C. 3 npencrasneua Af1 ­
Hal"~Ka f1 3MeHeHf1il cre nea« non ona f1 
AnH Hbl BonOKHa B 3aBf1Cf1MOCTf1 OT 
YAenbHblx 3 H e p r e T f1~ e C K f1 X sarpar ua 
palMon Bnaoopar opu o« pa¢f1Hepe. 

MaKynaTypHail Macca COCTaBnileT 
60nee 80 % OT 06ll\e fi MacCbI rpe xcnoa­
Hoii O Tn ~ BK f1. ABell CO CTaBnil eT (40 ­
60) 'to . llapanerpu Ma CCbl f13 KOp OTK O­
B on OK H ~CTo fi ¢p a K~f1f1 KBell CO CTaBnil­
!OT40 % or 06ll\efi MaCCbl TpexcnofiHo ii! 
OTnHBKf1 . Bnf1ilHf1e enos 2 Ha noxasare­
nHn pO ~H O CTf1 He 3Ha~f1Ten bH o e. Anf1Ha 
BonOKOH B 3TOM cnoe He npeeuui aer 
INN. n03TOMY pa3M on Maccw MenKf1 X 
BonOKOHHe uenecooti paseu. Ilapaaer­
pbl i~ a c CbI f1 3 KBell ocorioro f1HTepeCa He 
npeACTaBnilnf1 . 

ABClJ MaKynarypbl BXOAf1 TBKOMn03f1­
~11IO Kpafi Hf1 X cnoes 1, 3. Pasa cn MaKy­
narypbl ABell yny~waeT noxaaarena roro ­
BO~ n pOAYK ~ f1 f1 f1 ucnoneayercx Hanpen­
np I1 AT ~ AX npf1 np0f13 BOACTBe recr -nan­
HepaHaOC HOBe BT Opf1~HOrO Cblpbil [3, 4] . 
Hapac, 4 npencraaneua Af1H aMf1Ka f1 3­
,", e H e H ~ il Anf1Hbl BonOKHa ABell Bnpouec­
cepasaona B Men bHf1~e ~ OKpO. 

Vl 3puc, 4 Bf1AHO, ~TO Anf1H a BonOKHa 
pelKOCH~ }t{aeTC il B nepnon nepau x ne­
CH Tv. M~ H pa3Mona, 3aTeM Ha6nIOAaeTCil 
masuoeCHf1 }t{eHf1e Anf1Hbl BonOKHa Bf1H ­
repsane BpeMeHf1 (10 - 20) Mf1H. Ha 30 
MIIHAnI1Ha BonOKHa BHOBb peaxo nanaer. 
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Pf1 C. 3. V13M eHeHf1e cre neuu noxcna (a) f1 BOAoYAep>t<f1BalOll\efi cnOC06HOCTf1 (6) 
BOnDKHf1CTO fi cycneH3 f1 f1 f1 3 CellAHXl\ B npouecce pasaona Bnati oparopao« 
pa¢f1Hepe 
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P ~ C . 5. 1I1 3MeH eH ~ e cre ne- u- nonona (a) ~ BOAoyA e p >K ~B a lOl11e~ cnocotiaocru (6) 
AB tlJ MaKyn aTypbl B npouecce paaxona B Men b H ~lje 0 0K PO 

Ta KYIO T e HAe H lj~ 1O ~ 3M eHeH~~ A n~Hbl 

Bon OKHa He 06xoA~M O Y4~ T bI BaTb npn 
paapatiorxe peK OM eHA alj~~ no s uriopy 
napawerpo s MaCCbl. Pesynsraru. ri pen ­
crasneuuue Ha puc. 4 6b l n~ paccxor­
pe Hbl B coeoxynaocr u C peaynsraras« 
113MeHeH~~ CTen eH~ noa cna ~ BOAO­

YAep >K ~Ba lO l11 e ~ c noc06 Ho CTI1 Ma CCbl 

(pile. Sa, 6). 
Ha puc. 5 Ha 6 n IOAa IOTC51 3 nepuo­

na. B A I1a na30 He ( 0 - 10) MI1H 11 ( 20 ­

30 ) MI1Hy T CKOpOCTb 113M eHeHI1~ crene­
HI1 nonona (a) 11 B O A oYAep >K I1 BalO l11e~ 

c noc0 6 Ho CTI1 (6) asuue. 0 6n a CTb OT 10 

A O 2 0 MI1H xapaxre pnayerca nnaBHblM 

CHI1>K e Hl1e M An ~H bl Bo n OKHa ( PI1C. 4) ~ 

n n a BHbl M YBe n l14e HI1e M CTe ne HI1 n OMO­

na 11 BOA oYAep>K~B a lOl11 e~ c n o c06 HoCTI1. 

n pl1 np0l13B OACTBe xaproua Te CT­

na~Hep C Bb I C O K I1M ~ MeXaHI1 4e CKI1MI1 n o­

Ka3aTen~ M l1 l1 c non b 3yeTc~ M a Kyn aTYP Ha~ 

Macca c o cre neuuo noxona npl1 Me pH O 

paB Ho ~ 3 0 ° W P. 3TO 3Ha4 eHI1e COOTBeT­

crayer Bpe Me HI1 0 6pa 60TKI1 ABtlJ Ma Ky­

narypu 2 0 MI1H. B AaHH or'1 I1HTep Ban e 

Bp eMeHI1 HeT pesxoro C H ~ >K e H ~ ~ Anl1Hb l 

Bo n OK Ha ( He 6YAe T 3 Ha 4 11 Te n b Ho ro 

YMeH bweH I1 ~ MeXa HI14eCKI1X napaaerpos 
rorosoro recr-naase pa). 

B OA OYAep>K~ B a lOl11 a ~ cnoc0 6H OCTb 

Ma CCbl B A~an a 3 0 H e OT 120 A O 130 % 
Ta K>Ke MO>KeT 6blTb ~c n onb3 0Ba H a np« 
np0l13BOACTBe xaproaa nn OCKI1X cnoes 
(recr-naaaepa) . n O:noM y K p I1 T I1 4 eCKa~ 

T04Ka, c o o TBeTCTBy lOl11 a51 Bp e Me HI1 pas-

Mo na B Men bHl1lje 0 0K PO - 2 0 MI1H no 

napanerp an MaCCbl YAo Bn eTB Op 51 eT yc­

n OBI151 M n p o ~ 3 B oACTBa recr-naauepa 
B~COKor o Ka 4eCTBa ~ 5lBn 51eT C ~ On TI1­

Manb Hoiil npa AaHH blX ycnOB I151 x . 

B npouecce cjlopMOB aHI1 ~ r pexcnoji­
HO~ OTnI1BK~ B narioparopuu x ycnoaa ­
5lX 6blna ~ Cn Onb 30BaHa He CTaHA a pTHa51 

MeTOAI1Ka. A M npO BepK I1 B0 3MO>KHOC ­

TI1 ee I1cn onb30B aHI1~ He0 6 x OAI1M a Ha­

n l13 peaynsr ar oe. Olje HI1BalO l11 l1X Cl1n bl 

CB51 3 11 Me >KAY Cn0 51 MI1 rpe xcnojiu of OT­

n ~ B K I1 . Ha pile. 6 npencra sneau pesyns­
TaTbI I1ccn eA oB aHI151 cun Me >KB OnO KOH­

HblX CB513e~ rpexcnojiaoro recr-naaae ­
pa no MeToAY Cxorra . 

111 3 r pa cjll1Ka BI1AHO, 4TO COAep>Ka Hl1e 

CtlJAHXl.\ B Kpa~H I1X cnosx He Bnl151eT Hd 

c ~ n b l Me>K B On O KOHHO~ CB51 311 r pexcnoji­

HO ~ OTn ~ B KI1 B AI1ana 30He ( 15 - 2 0) %. 
no n on Y4e HHbi M AaHH bl M He B03MO >K HO 

Bbl~ BI1 Tb 3a BI1CI1MOCTb Me>KAY COnpO TI1B­

n eHl1e M paCCna l1BaHl11O 11 cOAep>Ka H ~ e M 

nepBI14H biX Bon OKOH CtlJAHXl.\ . Ta K>Ke He 

Ha6n1OAaeTC51 3aB ~C I1 M OCTb Me >KAY cuna­
MI1 Me>KB OnD KOHHOiil C B~3 ~ ~ cyMMa p Ho iil 

TOnl11l1HOiil rpexcnojiuoji OTJlI1BKI1. OA Ha­

KO npnaenesaue AaHHbie AalOT B0 3MO>K ­

HOCTb CpaBHI1Tb COn p OTI1BneHl1e paccn a ­

I1BaHl11O n on Y4 eHHbiX nari oparopuux OT­

n~ BOK C AaHHblMI1 An51 recr-najiaepa. no ­

n y4e HHoro n o TeX H ~ 4eCKI1M YCJ10 B ~ 51 M 

npenn paar ua. A I1ana 30H 3Ha 4e HI1ii1 CO­

np OTI1BneH~51 paccnaaeauwo (OT 150 AO 

200 KH/M 2) An51 0 6 p a 3lj OB c o c p e A H e ~ 

110,-- - - - - - - - - - - ----, 

•• • ... 
o ••• 

Cpe,QH.R.Rronuiaua OTM\ BK\1 OT 205 AO 220 MKM 

PI1C. 6 . Pe3 ynbTaTbi 3Kc nep~MeHTan b ­

HblX Aa HHblX n o o n penen e u u io 

CO npOT I1 Bn e H I1~ pa C Cn aI1BaH~IO : 

- 3 0 % CtlJAH Xl.\ B cnoe 1, 2;
 

• - 25 % CtlJAH X l.\ B cnoe 1, 2 ;
 

• - 1 5 % CtlJAH Xl.\ B cnoe 1, 2
 

T O nl11I1H O~ OT 205 AO 220 MKM YAoBn eTBo ­

p~eTTe XH I1 4 e C K ~ M ycn O B I1~ M , no KOTOpblM 

11 3 roTa Bn ~ BaeTC51 xaprou recr-naiiuep. 
Ta K ~ M 0 6 p a30 M, pe ui eu a aana -ia 

Olje HKI1 n p eAJ1 0>KeHH O ~ MeTOAI1KI1 no ny ­

4eHI151 rpexcnoan oro recr-natiHep a, oc­

H OB aHH o~ Ha auannae 3 Hep r l1 ~ Me>K BO­

n O KoHH o~ CB51311 Me>KAY Cn 0 51 MI1. MeTo­

AI1Ka n on Y4 e HI151 rpexcnouuoa O Tn I1BK ~ 

MO>KeT 6 bITb I1CnOnb30 Ba Ha An51 nonyse­
H I1 ~ natioparop uux 06 pa3 ljO B. 

An51 113ro ToBneHI1~ OTn l1BOK 6bln a I1C­

nonsaoaaua KOMn0 3I1lj l151 MaCCbl, BKn104a­

10111a51 n e pBI14H bie BOnDKHa CtlJA HX l.\ ~ 

ABtlJ Ma Kyn arypbl B KpaiilHI1 X cnos x 1, 3. 
Cre neus nonona MaCCbl Ha OCHOBe Bono ­

KOH CtlJA HX l.\ COCTaBl1n a 2 5 ° W P, BOAO­

YA ep >KI1Ba lO l11 a ~ cnocotiuocr s - 58, 58 'Ia. 
3TI1 n a p aMeTp~ M a c c ~ COOTBeTCTB OBa n ~ 

YAe nb HblM 3HepreTI1 4e CKI1M 3aTpaTaM Ha 

paan on B natio par opuo« p a cjl l1He pe 

20 0 KBT/ T. B Ka 4eCTBe BTOPl14Hbi X Bono ­

KOH 6 blna B351 Ta A BtlJ MaKynaTy p bl M a p K~ 

M C- 56 (O CC) co cneAYlO l11 l1MI1 napaner­
p aMI1 : cr eneus nca ona - 3 1 ° W P, BOAo­

YAe p >KI1B alOl11a51 c noC06 HOCTb - 12 6 'Ia. 
n a p a M eTp~ M a c c ~ COO T B eTCTB O Ba n ~ 

BpeMeHI1 pasnona B MenbHl1lje 00K PO 20 

MI1H npa 4a CTOTe epauieau» 100 06/M ~ H . 

Ta KI1M 06pa3 0 M, np~nl13l1 pO B a H b l 

Te XHOn orl14eCKI1e ~ 3 He preTI14eCKI1e na ­

panerpu n OAroTo BKI1 BOnOKHI1CTOiil cye­

n e H3 11 11 OCHOBbl An ~ n o nY 4 e H I1 ~ rpex­
cno ~ H oro recr-naaaep a. 3 K c n e p ~ M eH ­

TanbHbl e AaHHbie n 03B o n~n~ peKoM e HAo­

l.\eMlOJ103a 6YMara KapTOH ....,:•• 38 
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BaTbCOCTaB 1-1 pe)l{I-1 MnOArOTOBKI-1 6YMa)l{­

~ O ~ naccu, napawerpu paax ona CCPAHXl.1 

HgBCP MaKynaTypbl S narioparopuux yc­

nOB "1HX. nOArOTOBn eHHaH MaCCa n03S0­

nl1na nOnYY "1 Tb recr-naiiuep BblCOKO,O 

Ka4eCTBa. EIO MeXaH"1y eCK"1 e napanerpu 
11 HXCpaBHeH"1e C napas er pan a. npuae­

AeHHbIM"1 S roCTe,AoKa3blBalOT ueneco­
06pa3HOCTb "1CnOnb30SaH"1J1 peKOMeHAO c 

BaHHblX napaxerpos S np 0 "1 3S0ACTBe 

tecr-naauepa. 6m13KO,O no CBO~ C T BaM K 

K p a qlT- ll a ~ H epy . 

(nH(OK nHTeparypbl 

1. 6YM alOAenaTellbHbie V1 KapTOHOAe­

narensusre MaWV1 Hbl [TeKCT]j nOA pen, 
B. C. Kyposa, H.H . KO KywV1 Ha. - Cn6 .: 

V13A. n OIlV1TexH. yH-Ta, 200 8. - 588 c. 
2. WpaHHep T. BIlV1J1HV1 e A03 V1pOS ­

KV1 caexero aonoxua Ha nOKa3aTenV1 

npOYHO CTV1 V1 )l{eCT KOCTV1 rpe xcn ojiu o­

ro TeCT -ll a~Hep a [TeKCT] / T. lllpaaa ep. 
X. lpoccxau, H. n . MV1AYKOB, A. C. CMO­

nV1H, B. C. Kypos / / ilennionoaa. 6y Ma,a. 

Kaprou ., 2013, N~ 3, - C. 60-65 

3. AynbKHH A. A. Bn V1 J1 HV1 e CTeneHV1 

noncna ¢paKl1V1 ~ BTOpV1Y HO,O BonOKHa 

Ha n pOYH OCTHbl e cao acr aa xapro ua 
[TeKcTJlAynbKV1 H A . A., 6nV1 HoBa n. A., 

6nV1Hyw oBa O. Vl .j/ XV1 MV1 J1 pacrnreru.a o­
,a cups », 2007, N~ 1, - C. 85 -89. 

4 . BaH4aKoB M. B. TexHOIlO,V1J1 V1 

060pYAoBaHV1 e AnJ1 nepepationoi MaKy­

narypu: yYe6HOe nocooue. - 2-e V1 3A-e, 

V1 cnp. V1 non. - Cn 6 i Ty pn . Cn6., 20 11, 

Y. 1. - 99 c. : V1n . 44 . - I SBN 97 8- 5­

9164 6- 033-9. 

Hm02U woo 020ga
 
1-

KOMn aHV1J1 Terpa naK 06bJ1BV1na 0 TOM, YTO npOAa)l{V1 sa 2012 lOACOCTaBV1nl/o 11,16 MnpA eapo, 060,HaB Ha4,3 % nOKa3aTenV1 2011,., 
M 6namAapH cY14eCTBeHHO MY PO CTY B f{))l{H O~ V1 f{)1O-B o CTOYHO~ A3V1V1, l.\eHrp anbH o~ V1 f{))l{H O ~ AMepl-1 Ke, CeBepHoi1 AMepV1 Ke, BOCTO YHO ~ 

EBpone H CpeAHei1 A31-1 1-1 , a TaK)l{e ASY3HaYHoMY pocry Ha 6JH1)l{He ~1 BOCToKe 1-1 B TpOn"1YeCKoi1 A¢ p"1Ke. llponaxa TeXHOIlOr"1yeCKOIO 
a 060PYAoSaHI-1H B03pocnV1 Ha 5,2 % no cpaBH eH"1 1O C npeAbIAY14"1M IOAOM V1 AOCTWIl"1 1,29 Mn pA espo, 4eMy cnocoficreoaan ABY3Ha YHbl ii 
t- peer BCeBepHoi1 Espone, f{))l{Hoii "1 f{)1O-BOCTOYHOi1 A3V1V1, l.1eHTpanbH oi1 V1 f{))l{Hoii AMepV1Ke, a ra iose TpOnV1yeCKoi1 Acj>pV1 Ke. 

«3a npourenuraa ron Mbl npV1H J1 n "1 pJ1A Ba)l{HbIX urarcs AIlJ1 06eCneYeH"1 J1 B03MO)l{HOCTeii npOAOn)l{eH"1J1 " HBeCT "1 l1"1 i1 B paapatiorxy 
) ­ ~OBbI X nponyxroa, ycny, "1 np0"1 3BOACTBeHHblx peWeHI-1i1, «oropue n03BOllHT npeycners 3aKa3Y"1Ka M, oneparo pan P03HI-1l1bl 1-1 nOCTa B­

) ­ 111 1 1 ~ .i," B6YAY14eM, - npOKoMMeHTV1poBall AeHHc HOHCCOH, npe 31-1AeHT 1-1 YnpaBnJ1I014"1i1 AV1peKTOp Terpa lla«. - Hawa aaaava - npeno­
CTaBIlHTb llyyw"1e npoAyKTbl nV1TaHV1 J1 no KOH KypeHTHo i1l1eHe V1 YAoBneTBOpJ1Tb nOCTOJ1HHO MeHJ1I014V1 eCJ1 norpetiaccra pbIHKa»• .11 

B3TOMIOAY Terpa naK npeACTaBI-11l PJ1A HOBblX nponysros 1-1 peweHI-1ii: 
TetraNavigato™, noprdiens ynaKOBOYH blX 1-1 TeXHOnO,I-1yeCKI-1X yClly, KO MnaHI-1 "1 Terpa [lax. 
TetraPak'" il.ine" Xl OCHa14eHHaJ1 HOBblM ,pacj>V1yeCKV1M nonb30BaTenbCKV1M V1HTepcj>ei1coM, n03BOIlJ1I014aJ1 np0"13BOAV1Tb V1HTe,­

pa ~H IO np0V13BOACTBeHHbIX CV1CTer4 B panxax uexa - OT nepepatiorxu V1 ynaKOBK"1 AOynpaBneH"1 J1 CKllaACK"1 M"1 C"1CTeMaM"1 3aKa3YI-1 Ka. 
TetraBri k Aseptic 200 & 250 mlEdge- nOpl11-10HHble ynaKoBKI-1 AIlJ1 ynoTpe6IleHI-1 J1 «ua XOAY». 
TetraTop" CartonShot CcHCTeMoH OTKpblBaHMlI Lokka™- YA06HaJ1 ynakoexa 06beMoM100 Mn COTpblBHblM J1 3bI YKOM, ripen­

Ha3Ha4eHHaJ1 AIlJ1 nponyxros Cnp06V10TV1KaM"1, 3Hep,eT"1 yeCKI-1X 1-1 APy,I-1x Han"1TKOB, paCCY"1TaHHblx Ha paaosoe ynorpetineuue. 
YnaKOBK "1 Ietratiernina" Ase pticl.eafu Crystal C KpbIWKOi1 HeliCapTM 27, npan aouiue npoAyKl1"11-1 YHI-1KallbHblii B"1A "1 ofiec­

neYHBalO 141-1 i1 I-1 CKIl IOY1-1 Tell bHoe YA06CTBO npl-1 I-1cnOIl b30BaH 1-11-1. 
TetraBrik '" Aseptic 1000 Mid C KpblW'<oH LightCapTM 24 , B KOTOpOi1 V1cnollb3yeTCJ1 CaM aJ1 HeAOpO,a J1 3aB"1 HY"1 BalO 14aJ1 CJ1 

Kpb!WKa Ierpa lla«,06eCneYV1 BalO 14aJ1 nOTpe61-1TellJ1M YA06cTBO "1 CnOll b30BaHV1 J1 ; 3aKa3YV1K V1 MoryT 3cj>¢eKT "1 BHO V1 cnOllb30BaTb nanne­
Tbl, araiose nony-aior B03MO)l{HOCTb MaKCI-1MallbHO3epepeKTI-1BHO I-1 CnOllb30BaTbnosepxnocrs ynaKoBKI-1 AIlJ1 pa3Me14eHI-1J1 MapKeT"1HIO­
BO ~ "1H¢OpMal11-1 1-1 . 

KOHLlem.\HlI OptiSize Allll ynaKoBKHTetra Fino ·'Aseptic, n03B0IlJ1I014aJ1 3aKa3Y"1 Ka Mnpo"13S0AV1Tb ynaKOBK"1, yeTKOCOOTBeT­
CTBYI0 14"1 e nOpl1V1J1M 70 Mil V1 220 Mil, YTO, B CBOIO c-repens, n03BOIlJ1eT COKpaTV1Tb 06beMOTXOAO B ynaKOBOYHblX MaTepl-1 anOB.I/o 

J ­
Ha npOTJ1)l{eHI-1"1 2012 r. Terpa Ila« I-1HBeCTI-1pOBall cpencraa B np0"13BOACTBeHHble peWeHI-1J1, YTO n03BOIl l-11l0 nOBbICI-1 Tb Ka yeCT BO 

nOM ep)l{K"1 AeJ1TellbH OCT"1 3aKa 3YV1 KOB B paas ux yaCTJ1 X M"1pa. KOMn aHI-1J1 orxpuna lleHTp H3Y'leHHlI xoxoca. peanasoeana npcexr
o­

1,:oAepH"13a l1V1 1-1 V1 pacWV1 peHV1J1 np0 "1 3BOACTseHHoi1 nn014aAKV1 S C"1 H,a nype, aaena S CTPOi1 HOSbli1 naM"1 HaTOp Ha cj>a6 pl-1Ke no np0"13­
Va. 

BOACTBYynaKO BOYHblX MaTepl-1all OB B Vl3 MI-1pe (TYPl\ I-1J1 ) "1 orxpuna B lilMaTpe (l\l "1 HIl J1 HA"1 J1 ) HOBylO cj>a 6pl-1Ky no np0"1 3BOAcTBy ynaso­
nl1 BOYH blX rl,aTepl-1alloB. KpOM e TOIO, Terpa naK npuocpen KO MnaHI-1 1-1 Filtration Engineering Company, Inc., (M"1HHeanolll-1 c), 11 "1Aepa 
20 pblH Ka CWA S 061laCTV1 rexuonoraa MeM6paHHoi1 cj>"1llbTpal1"1V1 AIlJ1 MOnOYH oi1 nponuurneuuocr« "1 npoV13BoAcTBa cupa. V1 Geni us 
H. Automadiode Sistemas Ltda. (Ca s-flayny, 6pa3V11lV1 J1 ), Cnel1V1 all "1 3V1pylO 14YIOCJ1 Ha CV1 CTeMax npoV1 3BoACT seHHo, o KOHTpOnJ1 . 
bl B 2012 IOAY Terpa naK nOCTaBI-11l cssuue 173 MIlPA ynakoso« BeAY14V1M np0l-1 3BOAI-1TellJ1 M npoAyKTOB nl-1 Ta HI-1J1 1-1 Ha KOB no 
a­ acexy ~1 "1py , xor opue BblnyCT V1Il "1 Ha PblH OK 60lle e 77 MIlPA IlV1TpOS MOlloKa, COKOB, HeKTapos V1 APY'V1 X npO/1YKTOB. 3a 12 MeCJ1l1es 
C- nuouinoro IOAa ouno nOCTaBll eHO 505 HOBblXynaKOBOYHblX aBToM aToB,1 971 TexHOIlOrV1 yeCKV1i1 MO/1Ynb "11 721 eA"1 H"1 l1a 060 pYAO Ba­

!x - HHJ1 AMI rpynnosoa ynaKOBK V1 . Ha CerOAHJ1 WHI-1i1 AeHb no aceny MV1 Py pa60TalOT 42 aasona Terpa lla«, np0"1 3BOAJ114"1 Xynaxoeo-ruu e 

H­ xarepuanst 1-1 KpblWK I-1, 16 l1eHTpOB TeXHI-1y eCKOIO o6yYeHV1 J1, 8 npeAnpl-1J1T I-1 i1 no coopse ynaKOBOYHblX aBTor4aTOB "1 11 HayYH O-I-1CClle­
ncaarenscxax l1eHTpOs.10­

39 '. '". :", l.\enmoll03a 6yMa,a KaPTOH 


