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YAK 676 :6 21.822
 

66K 35.77
 

nOBhlweHue gOD20BeQHOCmU nogwunHuKOB 

~. n . nYKI1H, A. 3. Hapanerna, 

3. B. WeMllKI1H, Cn6 rrv pn 

B HaCTO~l1\ee B p e M ~ Ha scex ripen­
npuar aax Vl npouaeon cra ax Vl cnonb3yeT­

cs or ponxoe KOnVlye CT BOpa3nVlYHbl x yC­

TaHOBOK, arperaro s. MexaHVl3MOB Vl Ma­

WVlH, B KOTOpblX npl1MeHil lOTcil 60nbwoe 

pa3Ho06pa 311e BI1 AOB nOAWl1 nHI1KOB xa­

YeHI1 ~ , HO see OHI1 sunonamor OAHy 11 ry 
>Ke epyHKl.\11 10 - ctiecn e-reuae HaAe>KH OC­

TVl Vl AOnrOBeYHOCTVl Y3noB MaWI1 H 11 Me­
XaHI1 3MOB. B :lTOM OTHO WeHl111 uenmo ­

n 0 3H o - 6 Y M a >KH a ~ npo x suunen ao cn, 

(L(6 n) He ~Bn ~eT C~ VlCKnlOyeH VleM, B Hefi 

TaK>Ke HaXOAVlT npl1MeHeHl1 e OyeHb60n b­

woe KOnVlyeCTBO TI1nOpa3MepoB nOA­

WVln HVl KOB KaYe H Vl~, 6e3 KOTOpblXHeB03­

MO>K HO ce6e npe ACTaB I1 Tb Cna>Ke HHO 

patiorao uiee npennp usrae l..\ 6n ceron­

H~. It1 He Ba>K HO: 6YAb TO nOAWVlnHVlKVl 
KaY e H Vl ~ VlnVl CK O n b>KeHVl~ , BCe OHVl WVl ­

pOKO Vlc nonb3YIOTC~ ua sce x cTa AVl~ X 

np 0l13BOACT Ba uenruonosu . 6yMa rVl 11 
KapTOHa, HaYVlHa~ CcaMofi paHHefi CTa­

AVlVl - 3arOTOBK Vl ApeBeCVl Hbl Vl 3aKaH­

YVlB a ~ epVl HanbHofi CTaAVl efi - pe3Kofi Vl 
ynauosxoa . Il oAWVl nHVl KVl aaxons r Me­

CTO BO Bcei:! r exu onorwrecxoa ueno-r­

xe, HO orpoxuoe Vl X KOnVlyeCTBO npv ­

MeH ~ e TC ~ BTaK Ha3blBaeMOM «cepnue» 

l.\ennlOn 03Ho-6yMa>KH OrO npOVl3BOA­

CT Ba - B 6y MaroAenaTenbHofi MaWVl He. 

OHVl sucrynaor B xa-recr se nOAAep>K Vl ­

BalOl1\ Vl X onop Ha COTH~ X BanOB 6A M. 

ll onaanmo uiee 60nbWVlHCTBO npen­

npVl ~ T Vl fi BeAyT uenp epusu oe npous -

Harpysxa, KH 
6 

5 

4 

3 

2 

2 3 

PVl C. 1. Pacn peaeneuue HarpY3KVl no r enax KaYeH Vl~ B 3aBVlCVlMOCT Vl OT Tonl1\VlHbl 
xopnyca 

BOACTBO, a BcneACTB Vle :lTOrO, KaKVl MVl 
6bl HVl 6blll Vl npocr ou r exuonoravecko ti 

IlVlH VlVl ( nnau oso-npenynpena r ens uu si 

peMoHT, TeKYl1\ Vl i:! peao ur. uana nxa . 

aaapua Vl To A.), B03HI1 KW I1 e 11 3-3a no ­

1l0MOK Vl suxona Vl3 CTPO ~ nOAwVl nHVl­
KOB blX y31l0B, :lTO HVl KaK He MO >KeT no­

1l0>KVlTellbH O CKa 3a T b C ~ ua pafio r e 

npenn pnarua Vl aun ycxe npoAyKl.\Vl Vl . 

KaK 11 3BeCTH o, OC HOB Ha~ npl1Y VlH a no ­

r epa pa60 Tocnoc06 HOCT Vl nOAwVlnHVl­

KOB Ka Y e H Vl ~ - YCTall oCTHoe pa3py we­
HVl e ero AeTall efi [1, 2], a TaK>Ke npo ­

61leMbi CMa3KVl (36 % acex nOIl OMOK 

nOAwVlnH Vl KoBno AaHHblMcl>I1PMbl SKF) 
Vl n pyrv x xapaxrepuu x np VlY VlH [3]. 

n O:lTOM Y B03HVlKaeT aana-ra MVl HVl­

MVl3a l.\Vl Vl BpeMeHVl Vl KOIlVlye CT Ba npo-

CToeB, CB~ 3aH HbI X VlM eHHO C B b I X O AO I~ 

Vl3 CTPO~ nOAwVlnHVl KoB. 3TOfi nporine­

Mofi nOB b lweHVl ~ AOnrOBeYHOCTVl nOA­
WVlnH Vl KOB Kaye HVlil yxe HeCKon bKO 

ner 3aHVlMaIOTC ~ Ha KaepeApe conpo­

T VlBne HVl~ MaTe p VlanOB ens rTY pn . 
1t13B eCTH o, YTO OCHO BH a~ uar pyaka B 

nOAW Vln HVl Ke n p Vl X OA Vl T C ~ Ha Teno Ka­

YeHVlil , nexauiee HenocpeACT BeHHOHa 

IlI1HI1I1 A e i:! CTBI1~ Har pY3KI1 , Vl IlVlWb 
H e3H a Y VlTe ll bH a~ yaCT b HarpY3KVl nepe­

pacn p eA ell ~ eTC~ Ha coce AHVl e Tell a 
Ka Y eH Vl ~ ( nop an xa 10-20 %) [2]. Oc­

HOBHOfi y nop pa3pa60T YVlKVl Aell alOT 

Ha nep ep acn peAell e Hl1 e Har pY3KVl 

Me>KAY Tell aMVl Ka Ye HVl~ , To e. CTp e M ~ T­

C~ c03AaTb TaK Ha3blBaeMoe onr unan s­

Hoe pac npeneneuue [4, 5]. 

• 20 I~M 

. 40 MM 

4 H OI~ep rena 
KaY e H ~n 
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Ba}\{He~WV1MV1 cjJaKTOpaMV1, BnV1illO­
U1V1MV1 Ha pacnpeneneaue HarpY3KV1 Me}\{­
AY TenaMV1 Ka4eHV1il , ilBnillOTCil ynpyrue 
AecjJopMal.lV1V1 KOHTaKTV1pylOU1V1 XTen, pa­
AV1anbHble sasopu V1 HaTilrV1 Me}\{AY HV1MV1, 
a TaK}\{e }\{eCTKOCTb xoneu V1 xopnyca 
nOAWV1nHV1Ka. 

80 scex cYU1eCTBYIOU1V1X MeTOAV1Kax 
pacxera nOAWV1nHV1KOB 3anO}\{eHbl cYU1e­
CTBeHHble AonYU1eHV1il, xoropue 3Ha4V1 ­
TenbHO ynpouiaicr pac-er, HO npV1BOAilT 
K HenpaBV1nbHblM pesynsrara». B AaH­
Hbl X MeTOAV1Kax, KaK npasuno. He y4V1­
ruaaercs }\{eCTKOCTb koneu V1 xopnyca 
nOAWV1nHV1K a, 4TO 04eHb CV1nbHO V1CKa­
xaer peansuoe pacnpeneneuue uarpys­

KV1 Me}\{AYTenaMV1 Ka4eHV1il. 
4T06bl no usrs. CYU1eCTBeHHO nV1 

BmlileT V13rV16 xoneu Hd pacnpeneneuue 
HarpY3KV1 Me}\{AY TenaMV1 Ka4eHV1il , 6bln 
nposeneu 3KcnepV1MeHT, onucaune KO­
roporo npV1BeAeHO HV1}\{e. 

5blna cnpoexrupo aaaa o6beMHail 

MOAenb nOAWl-1nHl-1Ka, BKnlO4alOU1ail 
uanrpy sana. xonsua C15 TenaMV1 Ka4e­
HV1il V1 kopnyc. V1 nposeneu ee pacxer B 
o6beMHoM COCTOilHV1V1 MeToAoM KOHe4­
Hbl X 3neMeHTOB . Y4V1TbIBanV1cb nepene­

U1eHl-1il V1 AecjJopMal.lV1l-1 sce x AeT ane~ 

nOAwV1nHV1Ka. BHyTpeHHee «onsuo no­
Ca}\{eHO ua l.lancjJy sana C HaTilrOM, a 
Me}\{AY TenaMV1 Ka4eHV1il V1 KOnbl.laMV1 , 
HapY}\{HbIM xonsuo« V1 xopnycox 3aAaH 
3a30p, KaK B peansuo« nOAWl-1nHl-1Ke . B 
cV1ny cV1MMeTpV1V1 paccxarp ae anac s 
onua nonOBV1Ha nOAwV1nHV1Ka. 

Ha pac, 1 V1306pa}\{eHa rucrorpan­

Ma Bnl-1ilHl-1il TonU1V1Hbl xopnyca Ha pac­
npenene sve Har pY3KV1 Me}\{AY TenaMV1 
Ka4eHV1il nOAwV1nHV1Ka npa BHewHe~ Hd­
rpyske. paBHo~ 12,6 KH. Teno Ka4eHV1il, 
HaxoAilU1eecil uenocpencreeuuo Ha nV1­
HV1l-1 Ae~CTBl-1il HarpY3Kl-1, 060 3Ha4eHo 
HOMepOM 1. Cocenuee C HV1M re no ka-te­
HV1il - nOA HOMepoM 2 V1 T. A. 

\11 3 rpacjJV1KOB BV1AHO, 4TO npa He­
60nbWV1XTonU1V1Hax xopnyca nOAWV1nHV1­
ka pacnpeneneuue HarpY3KV1 no renan 
Ka4eHV1il 04eHb uepasuowepuce. 50nee 
roro, oxono nonosaau OT BHeWHe~ Hd­

rpY3KV1 BocnpV1HV1MaeTTeno Ka4eHV1il,ne­
xauiee aa nV1Hl-1l-1 Ae~CTBV1il aexropa Ha­

rpY3KV1, 4TO uetinaronpanruo CKa 3b1Ba­
erca Ha patiore nOAWV1nHV1Ka V1 ero non­
rOBe4HOCTV1. npV1 YBenV14eHV1V1 TonU1V1Hbl 
xopnyca pacnpeneneuae HarpY3KV1 CTa­
HOBl-1TCil 60nee paBHOMepHbIM, -rro MO}\{­

HO Ha6nlOAaTb npu TonU1V1He xopnyca 
40 MM. 3Aecb y}\{e uekoropyio 4aCTb Ha­
rpY3KV1 HaljV1HalOT BocnpV1HV1MaTb V1 Co­
ceAHV1e rena KaljeHV1il, TeM caMblM npo­
l-1CXOAV1T 6naronpl-1ilTHOe nepepacnpene­
neHV1e Harpy3KV1. Ho see }\{e KapTV1Ha 
pacnpeneneuua HarpY3KV1 OCTaeTCil Aa­
neKo~ OT onTV1ManbHO~. Aa}\{e BOCbMV1­
xparuoe YBenV1ljeHV1e Ton U1V1H bl xopnyca 
nOAWl-1nHV1Ka He naer Tpe6yeMoro pac­
npeneneuun HarpY3KV1 [6]. 

TaKV1M 06pa30M, AaHHblM npV1MepoM 
nOKa3aHO, 4TO }\{eCTKOCTb nOAWV1nHV1KO­
eoro ysna urpaer 3Haljl-1TenbHYIO pons B 
pacnpenenenav HarpY3Kl-1 no renaa Ka­
4eHV1il, a, cnenosarensuo, V1 Bnonrosev­
HOCTV1 scero nOAWV1nHV1Ka. 

Harpy3Ka Ha Tena Ka4eHV1il nOA­
Wl-1nHl-1Ka B aKTV1BHo~ 30He uarpyxe­
HV1il pacnpenennercs OljeHb uepasuo­

MepHo, a 3TO npV1BoAV1T K pe3KoMy (B 
HeCKonbKO pas) CHV1}\{eHV11O BpeMeHV1 
pa60Tbi nOAWV1nHV1Ka . n03TOMY He06­
XOAV1 MO Ha~Tl-1 raxoe OnTl-1ManbHOe 
pacnpeneneuue HarpY3KV1 Me}\{AY po­
nV1KaMV1 , npu KOTOpOM nonrose-u-ocrs 
pesko YBenV14V1Tcil . 

KpV1Bail BbIHocnV1BOCTV1 MaTepV1ana 
AeTane~ nOAW V1n HV1 «a on V1Cbl aaercn 

cneAYIOU1V1M ypaBHeHV1eM: 

rne a;- KOHTaKTHble Hanpil}\{eHV1il Bro-t­
kax BHyTpeHHero xonsua npa B3aV1MO­
Ae~cTBV1V1 ero C ponV1KaMV1 B aKTV1BHo~ 

30He Harpy}\{eHV1il; 

N ;L - AOnrOBeljHOCTb nOAWV1nHV1Ka 
(ljV1CnO l.lV1KnOB AOnOilBneHV1il ycranocr­
uoro paapyureuas) npV1 yposue uanpaxe­
HV1il, pasuoro 0;; 

m - nOKa3aTenb CTeneHV1 yCTanocT­
HO~ KPV1BOH (Anil ponl-1KOnOAWl-1nHl-1Ka m 
= 10/3); A - nOCTOilH Hail BenV1ljV1Ha . 

npV1 patiore nOAWV1nHV1Ka nOA AeH­
CTBV1eM nocToilHHO~ paAV1anbHo~ Ha­

rpY3KV1 F, KOHTaKTHble Hanpil}\{eHV1il a; B 

AeTanilX nOAWV1nHV1Ka 6YAyT MeHilTbCil B 
3aBV1CV1MOCTV1 OT nOnO}\{eHV1il TOljKV1 KOH­
TaKTa BHyTpeHHero konsua CTenaMV1 Ka­
4eHV1il . Ka}\{AoMY ypOBHIO Hanpil}\{eHV1il 
a; cOOTBeTCTByeT CBOH ypoBeHb ycrano­
CTHOro paspyureuaa . 5YAeM Cljl-1TaTb B 
nepaox npV16nV1}\{eHV1V1,ljTO cyMMV1poBa­
HV1e nOBpe}\{AeHV1H npOV1cXOAV1T no nV1­
He~HoMY aaxouy , T. e. 

rne N; - ljV1CnO l.lV1KnOB Harpy}\{eHV1il npn 

Hanpil}\{eHV1V1,paBHOM 0;; 
N;L- ljl-1cno l.lV1KnOB AO ycranocrsoro 

paapyureuas npa Hanpil}\{eHV1V1 a;. 
npeAnOnO}\{V1M, 4TO sa AnV1TenbHbl~ 

nepV10A pafioru nOAwV1nHV1Ka (MV1nnV10Hbl 
l.lV1KnOB) onua V1 ra xe ro-uca BHyTpeHHe­
ro «onsua V1cnblTblBaeT OAl-1H paa uanpa­

}\{eH V1e a, . 

n03TOMyypaBHeHV1e(2) npe06pa3Y­
erca K BV1AY: 

1 1 1
T+T+ ... +N= 1. (4) 

1L 2L ,L 

\113 (1) N
L 
=~. 

1 
Torna 

, (J 7

~+~+ . .. + a;" = 1. (5) 
A A A 

CneAOBaTenbHO, 

•La;"=A, (6) 
j""1 

rne P -ljV1CnO l.lV1KnOB Harpy}\{eHV1il BHyT­
peuuero xonsua nOAwV1nHV1Ka npa KOH­
TaKTe CTenaMV1 Ka4eHV1il. 

\I13BeCTHo, 4TO KOHTaKTHble uanpsxe­
HV1il a, CBil3aHbi C COOTBeTCTBYIOU1V1MV1 
HopManbHblMV1 YCV1nV1ilMV1 Q;, AeHcTBylO­
U1V1MV1 B 30Hax KOHTaKTOB auyrpeuaero 

«onsua CTenaMV1 KaljeHV1il, cneAYIOU1V1MV1 
COOTHoweHV1ilMV1: 

rue k - K03cjJcjJV11.\V1eHT npono puuo­
HanbHoCTV1, KOTOpblH onpenenaerca V13 

. cjJopMynbl lepua. 

53 UellJllOIlO3ll 6YMara KapTOH 
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Q
 

Q,=fJ 0 

Q2=r 0 
I II 

III 

Qj= F" ((2B- Y )- B ~ Yo} (11) 

Qk = F, ' y . (3 - £J. (12) 

V1c nonb3 Y~ Bblpa)t(eHl'le (8) CyYe­
TOM rpe x yyaCTKOB nony YI'I M cjJopMyny 
(13) An ~ HaxO)t(A eHl'I l1 K03cjJcjJl'Il.\l'IeH ­

TOB ex, B 1'1 Y 

i/ex _ (ex ~ B )~ y~1( 2B-y)_~ql: 
,.,~ 0, Jf.tL 0, iJ 

0 
oJ=2lf!oO,=lf!o °2=2If!o + ±[J3- ~] : _A_ = D. (13) 

n 
I-I 1l (k . F,)
 

Pl'lc. 2. V1 3MeHeHl'le HarpY3KI'I BaKH1BHoi-1 30He H arp y)t(eH I'I~, a, 8 1'1 y - K03cjJ cjJ l'Il.\ l'IeHTbl
 

V13 ycnOBl'Il1 p aBHO BeC I'I ~ (9) nonyYI'IM 

1l03TOMy aupaxe nne (6) MO)t(HO 3a­ Ha I-OMy-r acrke npl'l 0 ::;8::;8, ypas- F = ex . F + 2F . B . coso + { (, 1MeH I'ITb cneAYIOl!1I'1M: HeHl'le Il P~ M o i-1 Q; = a,' 8 + b., 
p rpaHI'IYHbl e ycnoaua: +2F, . y . cos0 ' (14) 

2 

IQ~= A / kn , (8) 1) npI'l8=0; Q;=Qo=ex ·F,=b,; 
i- I 

2) npI'l8=8,; Q;= Q,= B .F,; G,= a,' OTKYAa AOn On HI'ITen bH Oe ypaaneuue AJl ~ 

rne n = m / 2 = 3,333 . 8 +ex·F=B · F. H ax O )t(AeHI'I~ ex -r epea B 1'1 Y 6YAeT 
I , , 

Pa306beM nonoaauy aKTI'IB Hoi-1 30Hbl OTclOAa 0 , = F,' (B - ex) / 0, . 
Ha rpy)t( eHI'I~ cp/ 2 Ha rpa yyaCTKa (1, II, Torna ypasueuae n p~ M o i-1 uarpyx e­ ex = 1- 2.(B . coso, + y . cos0

2 
) . (15) 

III). AonyCTI'I M, YTO B npenenax Ka)t(Aoi-1 HI'I~ Ha I -OM yyaCTKe: 
30Hbl Q; M eH ~ eTC~ nl'lHei-1Ho (PI'IC. 2), a V1 Cll on b 3 Y~ yp aBHe H I'I ~ (13) 1'1 (15), 

npu 8 = 3 . CPo Q= 0. Q = F, ' (B - ex) 0 + ex . F = npu 3aAaHHoM 60nbwoM DHaxoAI'IM 3Ha ­
' 0 ' 

V13 ycncsna p a B H O B e CI'I ~: YeHl'Il1 K0 3cjJcjJl'Il.\l'I eHTOB a, B 1'1 Y 1'1 3 YC­


n OB I'I~ MaKcl'IMyMa CYMMbl P, + P2 + Py rne
 

F,=Qo+22.G; cos(iCPoJ. (9) P; - Yl'lcno l.\I'I KnOB Harpy)t(eHl'Il1 BHyTpeH­

i-I 

AHanOrl'lYHO nonyYI'IM yp aBHe HI'I~ Hero kcnsua nO AW l'lnHI'IKa npl'l KOHTa KTe
 

; = F, .(ex~ ex ~,B oj . (10) 

1l0nyYI'IMypaBHeHl'Il1 npsnux nl'lHI'l i-1 np~ Mblx Ha rpy)t(eHl'Il1 Ha II-OM 1'1 III-eM Crenanu KayeHl'I l1 B aKTI'IB Hoi-1 30He Hd ­

H arpy )t(eHI'I~ Ha Ka)t(AOM 1'13 yyaCTKOB. ysacrxax: 

Harpyaxa. KH 
1-,----,~__-------------- ­

0,8 

0,6 

0,4 

0,2 

o 
BHeWHiIiI oPOIlI'IK 1 POIlI'IK 2 POIl I'IK 

Ha rpy3Ka 
HOMep pOll I'IKa 

-

-

-

llennonosa 6yMaraKaproH • :.., 54 I' • I' 

r p y)t( eHI'I~ . 

1l0nyyeHHbie 3 HaY eH I'I~ K03cjJcjJ l'Il.\ l'I­
eHTO Ba, B 1'1 Y06eCneYI'IBalOTraxoe pac­

npeneneuue yCl'lnl'li1 Qi' xoropoe onpe­
nenser MaKC I'IManbHYIO AOnrOBeYH OCTb 

nOAWI'I IlHI'IKa. 
Anl1 peWeHl'I l1 AaHHo i-1 3aAayI'I 6blna 

cocr a s ne aa nporpaMMa Ha ~3blKe 

Turbobasic. 
5blnl'l nonyyeHbl onyyeHbl cneAY IO ­

l!1l'1 e 3 Ha Ye HI'I~ K03cjJ cjJl'I l.\ l'IeHTOB : 
a = 0,2709; B = 0,2490; y = 0,2455. 
Cneno aarens uo. Q = 0,271 . Fr; o 

Q, = 0,249 · Fr; Q
2 

= 0,246 · F,. 
Ha pHC . 3 noxaaaua Al'larpaMMa on­

TI'IMan bHoro pacnpeneneuas HarpY3K I'I no 

rena« Ka YeHI'I~ nOAWI'IIlHI'IKa. 
BXOAe AanbHei1wl'lx paspafiorok no 

AaHHoi-1 npotinene 6blno C03 AaHO 1'1 aa­
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PI-I C. 4. n pO¢ Wll-l pOS aHHoe xonsuo: 

Harp y3Ka, KH 
6 

l -+- peall bHoe 

5 pacnpenen euue 

G HarpY3KIo1 

4 L__ -'pacn peAell eHlo1 e 

3 HarpY3KIo1 np lo1 
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RO- Hapy>KH blfi pagl-lyc «onsua: 
1M	 Rl, 01 - pagl-lyc 1-1 uearp nepaoa gyr l-l, 

cooraercr aeuuo: R2, 02 - pagl-lyc 1-1 
ue- rrp sro poa gyrl-l, CO OTseTCTBeHHO; 
e1 - CMel11eHl-le ueur pa nepsoa gyr l-l ; 
e2 - CMel11eHl-le ue-rrpa BTOpofi gyrl-l. 

nareur oaauo 1-1 306peTeHl-l e, noaaonmo ­
l11ee cosnaeats Heo6xogl-l Mbie pacnpeae­

I, lleHl-lil HarpY3KI-I [7]. Ha pac. 4 nokasa­
HO «onsuo. xoropoe YCTa HaBIl I-IBaeTcil a 
nogw l-lnHI-I KOSOM Y31l e Me>Kgy «opnycon 
1-1 CaMI-I M nogwl-l nHI-IKOM . OHO I-IMeeT ne­

peMeHHylO TOlll11I-1HY, cnpotpanapoaaa­
HylO gByMil gyr aMI-I oKpy>K HOCTe fi. 

TaKI-I Mo6pa30M npa I-IC nOllb30BaHI-I I-I 
KOll blja nepeMeHHofi >KeCTKOCTI-I, cosna­
eT Cil OnTI-IMallbH Oe pacnpegelle Hl-l e Ha­
rpY3K I-I Me>Kgy Tella MI-I Ka lje Hl-lil 1-1 TeMca­
MblM no suuiae r ca gOIlrOBelj HOCTb Ka K 
caxoro nogwl-lnHI-IKosoro ysna. TaK 1-1 
o6opygoBaHl-lil. 

AaHHoe I-Iccll egosaHl-le npoaonanocs 
TaK>Ke gll il panaansaoro nogw l-lnH Y1 Ka C 
15-10 renana Kalj eHl-lil, npl-l TOlll11l-1He KOp­
nyca 10 MM, sHewHefi Harpy3KI-I, paBH ofi 
12,6 KH. Pe3YllbTaTbI npencraaneau Hapac, 5. 

KaK Bl-I gHO 1-1 3 gaHHofi g l-l arpaMMbl, 
npn I-ICnOllb30BaHl-le nporpannpo aaaao­
ro «onsua B03HY1KaeT B03MO>K HOCTb ne­
pepacnpeneneaua HarpY3KI-I Me>K/1Y Tella ­
MI-I KaljeHl-lil TaKI-I M 06pa30M, YTo6bl 3a­

Meglll-lTb gefiCT Bl-l e YCTallOCTHoro paspy­
WeHl-l il - rll asHoro Kpl-l Tepl-l il gOIlrO Belj ­
HOCT Y1 nogWY1nH Y1KOs. 

.I HOMep rena 0 -r-------"] 

KaljeHIo1 A 
1 2 3 4 

PI-I C. 5. Cpaa nurensua» gl-larpaMM a pacnpeneneuna HarpY3KI-I 06blljHOrO 
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KaljeHl-lil CsHyTpeHHY1M I<OllbljOM nogwl-lnHI-IKa 
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Uenmonooa 6yMara KaPTOH 

vlJ au ur eckaaauuoro cnenyer, 4TO o-re pens nVl WHVlC1 pas ncnraepxn aer CO­ Vl annaparu l.\on : Melt<sy3. c6. HayY . rp. 
Anil y senVl4e HVlil nonroaevuocr« nOA ­ CTOilTenbHOCTb paC4eTOS. I ens rrvrn. - ens.2008. C. 55 - 58. 
WVlnHVlKa He06xoAVlMO 06ecne4VlTb orrru­ 5. llyKIitH ~. n., WeMRKIitH 3.B., Hoc­
ManbHoe pacnpeneneaae HarpY3KVl Melt<­ (nIitCOK nareparyps: TIitHa 10. B. PaC4 er onTVlManbH oro pac­

AYTenaMVl Ka4eHVlil . 1. Ilepens Jl, fl. n OAW VlnH VlK Vl xa-re­ npeAeneHVlil HarpY3KVl Melt<AY Tena MVl 
TaKlt<e S xone VlccneAosaHVlC1 6blnVl HVl il : PaC4eT, npoekrwpoaaawe Vl oticny­ KayeHVlil nOAW Vln HVl Ka I I MaWl'1 Hbl Vl an­

nonY4eHbi arn opu Ha npillt<eH VlC1 , OAHa Vl3 It< Vl Sa HVle onop; cnpaS04H Vl K. -M,: MawVl ­ naparu llfill : Melt<sy3. c6. HayY. rp,I cn6 
KOTOp blX npencraaneua Ha pnc. 6. ,[IaH ­ HOCTpoeHVl e, 1983, - 543 e. fTYPI1 . - Cflti ., 2010. C. 35 - 38. 
Hail arnopa Hanpil lt<eHVl C1 - arnopa uanps­ 2. Jlenaxoa O. n. Bans: Vl onopu C 6. 4litlKlitK H. A., WeMRKIitH 3. B., 
It<eHVlC1 no MVl3ecy (4eTsepT0C1 reopua nOAw VlnH Vl KaMVl Ka 4eH Vlil. KOHCTpyVl pO­ KOCTIitHa 10. B. OnTVlManbHoe pacnpene­
np04HOCTVl) cysenVl4eHVleM S30Hax KO H­ saHVl e Vl pac-ier : cnpaSOYHVl K. - M,: Ma­ neHl'1e Harpy3Kl'1 no renax KayeHl'1 il nOA­
TaKTa rena Ka4eHVl il CsHyTpeHHVlM Konb­ WVl HoCTpoeHVle, 2006. - 640 c. WVlnH VlKa II MawVlH bl Vl annapaTbl libfl: 
Ll OM nOAWVlnHVl Ka. 3. SKF Mai nte nan ce Pro duct s, Melt<sy3. c6. Hay4. rp. I cn6 rTypn . ­

vlJ pnc. 6 SVl AHO, 4TO Ha npil lt<eHVl il Nieuwegei n,The Nethe rlands. 2006. P4. Cflti ., 2008. C. 48 - 54. 
no xeraeproa reopuv np04HoCTVl S03H Vl ­ 4. 4litlKlitK H. A., WeMRKIitH 3. B., 7. naT. 2386870 PCIJ, MnK F16C033/5 8, 
KalOT He Hd nosepxuocta KO HTaKTa PO­ KOCTIitHa 10.B. Hosaa KOHCTPYKLl Vlil nOA­ F16C035/ 06. YCTpOC1CTSOMil nOSbl weHVlil 
n Vl Ka Vl KonbLla, a SHyTp Vl Vl X, 4TO S CSOIO WVl nHVl Kosoro ysna KayeHVl il II MaWVl Hbl AonroBeYHOCTVl nOAW l'1nH Vl KOSoro ysna. 

OmDeDKa qeDDmDo3bl 
fl are-rryerca rexaonorna 06pa60TKVl Vl oT6enKVl cynbcjJaTHoC1 uenmonosu 030Ha, ASYOKVl CVl xnopa Vl uieno-ur oro pacrsopa . 
B TeXHonorVl4e CKYlO cxeMy SKnlOyeHa nVlHVlil npoTVlSOTOYHOC1 npoMblsKVl uenmonosu C paCXOAOM nponuaso ro pacrsopa 

1,5-3,5 TIT. 
PeKOMeHAosaHbl OnTVlManbHble napaaerpu npOMblBKVl Vl oT6enKVl uenmonosu, xoropue 06eCne4l'1SalOT Sbl COKYIO 6enl'13Hy 

SOnOKHl'1CTOro nonycjJa 6pl'1KaTa, coxpauteuae pacxona XVlM Vl KaTOS Vl 3arpil 3HeHl'1il oKpylt<aIOUleC1 cpenu. 
US Patent. N~ 8277608 B2. 02.10.12. 

no MHeHum 3KcnepmOB... 
KOMnaHIitR Tetra Pak®, MVlposoC1 nl'1Aep Sotinacru peweHl'1C1 Aflil nepepationoi Vl ynaKosKVl nl'1Ules oC1 npoAyKljVlVl, aaaoeaana 

npeMVlIO WorldStar Award 2014 aa c03AaHVle KapToHHoC1 ynaxosxa Tetra Brik® Aseptic 1000 ml Edge. 3TO VlHHOSaljVlOHHOe 
peureaae, BOCHOSy KOTOpOro ner l'1 3SeCTHblC1 cjJopMaT Tetra Brik Aseptic, SblCOKO OljeHl'1nVl 25 seAYUlVlx orpacnesax akcneproa, 
OTMeTVlS era 3prOHOMVl YHOCTb,nerxocn, Hanl'1SaH l'1il, OTKpbISaHl'1il l'1 noeropuoro 3aKpbISaHl'1 il . KpOMe Taro, S YVl Cne era xru o -re­
SblX npeuayutecra npencras urena CYAeC1cKOC1 «onnerua Ha 3BanVl 3KOnOr Vl YHOCTb, Wl'1pOKVle B03MOlt<HOCTl'1 AmI HaHeCeHl'1il rpa­
cjJVl4ecKoro Al'13aC1Ha Vl VlHHOSaljVlOHHylO KOHCTpyKljVlIO. 

YnaKosKy Tetra Brik® Aseptic 1000 ml Edge C SVlHTOSoC1 KPbIWKOC1 LightCapTM 30 omasaer cKoweHHblC1 sepx, KOTOpblC1 He 
npOCTO aunenser ee Hanonxe, HO l'1 3HaYl'1 TenbHOynyYWaeT norperiarenscxue xapakrepacnuca CTOYKVl 3peHVlil HanVlsaHVlil. 3TOT 
cjJopMaT cera 3KOHOM Vl yeCKVlM Vl, nOrVlCTVlyeCKVlMVl Vl 3KOnOrlityeCKl'1 Ml'1 (nonnaercs STOpl'1 YHOC1 nepepafor ke) npeVlMYUleCTsaMVl 
nOAxoAVlT Mil ynaKoBKVl MonoKa, COKOS, HeKTapOB Vl aerasapoaaaaux HanVlTKOS, HeTpe6ylOUlVlx OXnalt<AeHl'111. CMOMeHTa nycxa S 
2011 rOAY Tetra Brik Aseptic Edge sbl6panVl cauure 50 MOnOYHblX Vl COKOSblX npoVl 3BoAVlTeneC1 Vl 3 tionee 4eM 25-TVl crpau. 

«KaK Vl MHorVle APyrVle HawVl npoexru S otinacru pa3Sl'1 TVl il nponyxra, VlHHOsaljVlOHHail ynaxoexa Tetra Brik Aseptic Edge 
npencraenser peuieuae, ocuosaxa oe ua HaweM rny60KoM nOHVlMaHVlVl nOTpe6VlTenbCKl'1X Olt<l'1AaHVlC1 Vl CYTVl pafioru nVlUlesoC1 
orpacna», - nOA4epKHyn 4apnb3 6paHA (Charles Brand), SVllje-npe3VlAeHT Tetra Pak no MapKeTl'1Hry. 

B pas xax nOAseAeHVlil VlToros KOHKypca WorldStar Awards 2014, KOTopoe COCTOilnOCb 7 HOil6pil , 6blno paccMoTpeHo 249 
npoeKTos OT 24-x ynaKOSOYH blX accoljVlaljl'1C1, yneHOS BCeMlitpHOH OpraHlit3al.llitlit ynaKoB~IitKOB (World Packaging Organisat ion), 
Vl 3 35-Tl'1 cTpaH. 

npeCC-penlit3 
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