


METHODS OF ANALYSIS AND CHOICE OF 
STRETCH FILM 

Buchelnikova Ja., Kovalenko M. 

Saint-Petersburg state technology university 
of plant polymers 

The article deals with the complex analysis of the influence of 
production parameters on the main characteristics of extrusive 
stretch film and with its properties and methods of measuring in 

compliance with the normative documentation . Besides, the 
article contains the analysis of the four experimental samples and 
the practical summary concerning their production use. 

B CTO Tbe pOCCMOTpeH KOM­ n o Ao HHblM om-oro 1-13 Kpy n He~ ­

nJ1eKCHbIH OH0J1113 BJ1I1S1HI1S1 no­ WI-1 X MI1POBblX nOCToBli\I-1KOB CTpeTY­

pOMeTpOB npOH3BOACTBO HO oc­ n n e u o x (P I-1 C .1) - KOMnoHI-1V1 

HOBHble CBOHCTBO nOJ1I1BHOH MDA - HOVl6ollee nonvnapuuv, 

CTpeTI.f-nJ1eHKH, AOHbl ee XOpOK­ y n p 0I-1 3B OAI-1T elle ~ 5lBIl5leTC5l n OIlI-1B­

Tepl1CTI1KH 11 MeTOAbl 11 3Mepe­ HO ~ c noco6 n p 0 l-13BOACTSo CTpeTY­

HHSI B COOTBeTCTBHH C HOpMO­ nneuo «. H o AOIlIO nOIlI-1BHO~ nlle HKI-1 

THBHOH AOKyMeHTo4HeH. KpoMe npI-1 XOAI-1TC5l AO 70% (2,55 MIlH TOHH) 

Toro, npoaenea HornSlAHblH OHO­ OT cosoxvruroro o6beMo n p 0I-13B OA­

J1H3 -rerstpex onsrrasrx 06p03­ CTBO . CooTBeTCTBeHHo A OIl5l BbIAYB­

40B 101 CAeJ10Hbl npOKTI11.feCKHe H O~ nneux« COCToBIl5leT 30%. 
BblBOAbl OTHOCHTeJ1bHO I1X HC­ 3 TI-1 AOHHble 06b5lC H5lIOTC51, 

n0J1b30BOHHSI HO npOH3BOACTBe. npex ne s c e r o , OTll I-1 Y l-1 e M nlleHKVI 

PHC. 1.CerMeHTaLjHR MHp 080ro pblHKa 

nanneTHOu CTpeT'I-nneHKH 8 3a8HCHMOCTH OT 

cn oco6a npOH38 0l1CT8a 

B KoyeCTBeHHblX n OK030 Tell5lX. Y n o ­

IlI-1B HO~ n lle HKI-1 O HI-1 Bblwe. (CM . NQ 1, 
2008, CTp. 45 Pa c k a g in g R&D). n o ­

3TOMy BIl I-1 5lH Vle ncpoverpos npo ua­

BOACTSo 6YAeM pocoacrpaeon, HO 

npl-1Me pe nlleH KI-1 , n Oll yY eHH O~ n o ­

Il I-1BHblM cnocofio«. 

B TO 611. 1 n p eACTOBlleHO BIl I-1 5l­

Hl-1 e COCTo BIl51IOli\I-1X Te XHOIlOrl-1y e C­

xoro n p Ol\e CCO Ho OCHOB Hble CBO~­

CTBO nlleHKI-1 . Po c c MOTpeHl-1e nopo­

MeTpOB 6YAeT CTP0I-1TbC5l n o n p l-1H l\l-1 ­

n y Vlep o p Xl-1ye CKOrO n OCTpOeHI-15l 30 ­

Aoy HO n p e A n pVl5lTI-1I-1 . 

o 
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Tstinnu« 1. KOMnn eKcHblu aHaflH3 BflHHHIlH fia aMeT OB n OH3B0,l1Cm a Ha OCHOBHble ceoectse nfleHKH 

A. CTpyKTypHble OC068HHOCTH nonawepaoro Cbfpbll (n3), Hcnollb3yeMoro HO npoH3BoACTB8 

1. nnOTHOCTb 

nonas-epo 

2. Kplo1cTonm1~Ho cTb 

nonlo1Mepo 

3 . VlHAeKc pccnncac 

Bn~Re T HO rn ~ H eL\ ~ np 0 4HOCTHbie no ­

K03aTen ~ nn eHK~ , np~ YBen~~eH~ ~ 

n n OTHa CT~ no nu wep o pocrer era )KeCT­

KaCTb 

Bbl3blBa e r MyTHaCTb nneH K ~ 

C YMeHbwe H~eM VIP YBen ~~~BaeTCR 

npO~HOCTb np ~ ~ ~ , npo -i­paCTR)KeH 

HOCTb uo pos pue, TepMOCTOHKOCTb 

~ YAo p Ha R npOYHOCTb, HO 30 TPYAHRIOT­

CR vcnoswa ne p e p o fi o n.n 

Heoon uu oe vaena -re-n-e nn OT H O CT ~ non~MepO cnc ccccr sver 

60nee ynop~AOYeHHO H CTp YKTy p e . n p 04H OCTb np~ paCT~ )Ke H~~ 

nn eHK~, KaK CY ~TOe TCR, 30 B~C~T S OCHOBHO"" OT ~ HAe KCO p a c ­

nnoso . HO KO>l<ywO RCR xpvnxocrs onp enense rCR npe~MyweCT­

BeHHO nnOTHOCTblO non ~Mepo : yeM astute nnOTHOCTb, TeM 60nee 
xpvnxo nne uxo. 

B np~H L\~ ne , nn OTHOCTb MO>l<HO CYfHOTb KOKMepy K p f1CTO nn~YHO ­

CT~ n 3 . M YTHOCTb n 3 CBR30HO C npu pcn ou nOJlf'Mepo (c HOAMO­

neKyn RpHoH CTpyKTYPOHj, OAHnKO vnopuo e oxn oxneaue MO>l<8T 

AOTb n0 4H' np03p04HYlO nneuxv (CM. n. 85) 

H o ace nepe-u-cneuaue CBOHCTSO OK03 blBo eT s n~H H~e MoneKy ­

nspuos MOCCO non~Mepo . C ee ysen~ YeH ~eM COOTBeTCTBe HHa 

YBen~Y~ BOeTCR An~HO MoneKynRp Ho ;:, uenu, nP ~B OAHwaR B cny­

-roe n ~HeH HO CT ~ (flMeeTcR B B~AY nH60 n ~HeHHOR crpvxrv po . nu ­

6 0, ecn« 3TO n 3 Hn, TO COKp~CTonmI30 BO H Hble OTBeTBneH~H no ­

n~Me po HO CTOA ~~ ne p eAOYIo1 uern-] K 60nee yn o p RAOYe HHOH 

HOAMo ne Kyn Rp Ho H crpvxrype . 

6. npOH3BoAcTBeHHbf8 <j>OKTOpbl, HenocpeACTBeHHo BllHlIIOIL\He HO CBOHCTBO n118HKH 

K HlotM OTHO C lITC~ nopoverpu, xorcpue MO>l<HO p e rvru-p o oors Ha MaWI1He. V13MeHflTb ncpos-etpa MO)l(HO nvrev YCTOHOSneHlot~ Ha 

KOMnblOTepe, coeAI1HeHHora c MaWI1HOH, HOSbiX3HOyeH1U; nporexcouiero npouecco. 

1.	 COCToBneHlo1e 

KO M n03 J.1LV·1H r OTO­

BaH nneHKIo1 C nOA­

60pOM npoueur­

aero COOTHowe­

HlotH nonawepos 

no CllOSfM nneHKH 

2.	 TOYHOCTb A03Io1PO­

BOHIo1R rpoHynbl HO 

CTOAIo1Io1 nOAOYIo1 ee 

B axcrpyaepe, 

3 .30HonbHOR 

rewneporypo 
nepepctiorueoes,o 

ro MOTeplo10no 

B sxcrpynepe, 
KOHCTPYKTIo1BHb.e 

oco6eHHocTIo1 

3KcTpYAepoB 

O T AOHHorO sronc npO ~ 3B OACTBO 30 ­

BI1CHT np OKTlo1y eCKI1 BCe CBOHCTBO rOTO­

eo ro MOTepI10nO, o c 06e HHO npOYHOCT­

Hbl e 

B 30B Io1Cl'MO CTIo1 OT COOTHOw e HIo1 R KOM­

nOHe HTOB cno e s 1013MeHRiOTCR CSOHCTBO 

nneHK~ , o c06 e HHO npOYHOCTHble 

n OBblw eHlo1e TeMnepoTypbl ne p e p c fi o ­

ruaoewo ro MOTe p ~ono BeAeT K vsen a ­

4eH~1O rnRHL\O ~ C H I1)1(e H ~1O MyrHOCTI1. 

C POCTOM r evneporvp u YAOPHOR 

npOYHOCTb pOCTeT, HO np « 3TOM CHfl ­

>l<OeTCR npOY HOCTb npn pO CTR >I<eH~ ~ 

S npononsuow Ho np o sne HIo1Io1 . n OBblw e ­


H ~e TeMneporypbl pocnnoao CHlo1 >1<OeT
 

T eHAe H L\~1O K « CMOpwIo1BO H ~IO " (CM.
 

11 ,1051
 

np~MeY O H ~ e : npoau ru.uo COCTOB~Tb KOMn03 f I L\~ 1O nn eH K ~ 

OTHOC~ Te nb HO Tp e 6 yeMbix 3KcnnY OTOL\flOHHbiX CBOHCTB B03MO)l( ­

HO, n~W b npOBeAR PRA :>Kcn ep~Me HTOB, TeM COMblM 06eCneY ~ B 

n06 0pOTOP~1O AOHHbIMIo1 , He06 xOA~Mb IM~ AnR Ao nb HeHwero 

no o sene -um np o ue cc o . np~ Ha nO>l<e HHOM np olo1 3BOACTBe Te XHO­

nor Io1cnonb3y eT ~H<pOPMO L\~ 1O np enunvuu-x o nuroa: peue rrru 

~ KOMnblOTepHb le AOHHble , CHRTble B pe)l(~Me npO~3 BOA CT BO , 

C HO Vln YYW HMVl KQ y e CTBe HHblM Vl n OK 0 3 0 Te n 51 M Vl CBO ~C TB nneu x«. 

B 30B '1C~ MOCHI OT KOMn03~L\ 'H' ~ nnOTHOCT~ CblpbR n 3 , ~ cno n b ­

30 BOHHorO HO KO)l(,!10M cnoc, 6YAeT 3 0 B ~ c eTb revnep crvpo ne ­

p ep060TKIo1 , 0 TOK>I<e o rn v-rec sue CBOHCTBO MOTeplo1ono 11 YAOP ­

HOH np OYHOCTb. 

B cnyxoe OT KnOHeH~" BeCOBblX AoneH no cnOR"" OT 30AOHHo ro 

3 HOYeH~H B03H~KoeT Allc60nOHC sc e ro r e xu o uorw -rec xo ro npo­

L\ecco 

n o Mepe r o ro , KOKpocnnoe CTOHOBllTCR 60nee roPHY~M ~ t e xv­

YllM , MoneKyn b' nonYYOIOT 60nbw e BpeMeH~ AnH pccnpsvneuws 

~ B peavnsrcre no n v-ro er c s rnO,!1KOR nn e-nco C XOpO W~ M 6 neCKOM 

~1 H ~ 1 3 K O ilt M yTH OCTblO . 

n OHRTHO, YTO yeM An ~ H Hee :>KCTp YAe p , TeM 60nee noru- o npovc­

XOAllT rOMoreH~3 0L\I1 H p o cnnoso fl ne p exon e ro B BH3 KoTeKy'le e 

COCTOHHl1e, HO Henb3H 306b'BOTb 11 06 onaCHOCTI1 Te p Ml14eCKOH 

AeCTpYKL\l111 np u Hec06niOAeHll ll TeMneporypHb'X pe >l< ~MO B , XOTR 

AnR n 3 AOHHo e seneune Mono BepO HTHO, HO B or nern.uux Mll K­

pocfisewox norn-wepo Ba 3MO)l(Ha peonuaouaa nlO6blx AeCTpy K­

T~B HbI X npOL\eCCOB. nOB b l we H ~ e YAapHOH npo-n-ocru CBR3a HO 

C TeM, 4TO AOCTl1 raeTCR nYY W~ H 60naHc op ne-rrou-u- B 060 ~x Ha ­

npc ene -o-sx. nn3 Hn npORBnReT 6 0 nee o mbHY'O TeHAe HL\~1O 

K opae -rroua«, yeM n 3Hn, 11 o p v eur v pver ca B 6 0 nbweH cre ne­

H ~ B np ononsao«, a He non epe -n - ov Hanp OBneH ~I1 , TO ecrs no er 

pocuie nne uae. 
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4.	 P060YHe XOp OK­

Te p HCTHKH <j> H11bT­

po 

5.	 P060Tocnoc06­

HOCTb 6110 KO C0 3 K­

CTpy3 HH 

6 .	 Tewneporypc 
H 8e11HYHHO 3030 p O 

8 n110CKOU\e11e80« ro­

1108Ke 

7 . CKOpOCTb 

AB H>KeH H5I nl1eH K501 

H 0 X110JKiWH HO n11eH­

KH HO SOIlKO X 

S.	 Tesmepory po no­

11HBHOro 6opo60­

HO H OX110>KAOIO­

~H X Ban KOS 

B cnvso e ac co p euas cjlHn bTp o y XYA WO ­ nponycKoH"e «KYCOYKOB» c eo o rv m- poao n n o ro non " Mepo Hopy w o e T 

lOTCO OnTH y e CKHe " np04 HOCTHb'e uenOCTHOCTb a p y KTyp bl nneuxu, Te M COMb'M C0 3AoeT OnOCHOCTb 30 ­

C80 HCTBO MO Te p Hono, 0 TOK:«e aue ui ­ COp e HH. nnocso uieneeoa rono sxu H 0 6PblBO nneux» 

HHH B"A n n eH K" 

B npnuunne, KOK H B euurenep e -u - cneu uux nvnxr o x, AO HHOO c o a OBn OlO1l10 0 npo uecco o np enenser CTp y K­

rvp uue oc06eHHOCTH nneu xn. Oc06e HHO BO:«HO HO AO HHOM »ron e no cr poe-n-s n OpOt",eT pH 4e CKHX COCTOB­

~ O_~U:H2'~e~,:e:c..0 np9 ':H!'~"--0_3?~':J.T~ ~ KOP?:':" _H_T~~'2.ep9 'YP'!: ~<:3;:,::e'L~~_

XOT. " HeT uen ocpen cre euaoa 30 B" C" ­


MOCT" r onuui uu nneux» OT ui enesoro
 

3030pO rono axa. HO, KOK npoe-rno . MO­


nu e Ko n,,6pbl Tp e 6 YlO T Mon bix 3030 ­


pOB, " Ho 0 6 0 p OT. Tewne pcrvpo rono­


BK" Bn"Oe T HO cr ene-u, OA HOpOAHOCT"
 

nn eHK" " cxopocrs BbITeKOH" o ee HO
 

n o n HBHo H 60p060 H
 

Y Be n"4eH " e CKOp OCTi1 nneHK " Be Ae T
 

K YXYA weH" 1OOnT H4eCKHX CBOHCTB ­


yC HneHHIO MyT HOCTH " CH ~l:«e H H IO rn sa ­


UO. n p O" CXOA OT H3MeH eH"0 MYTHOCT"
 

MOTep"ono
 

C HH:«e HHe TeMnep o ryp bl oxnO:«AO 'O­


uiero Ba n KO nc esnuoe r OAH OBp eMeHHO
 

n p 0 3p04HOCTb H rnsueu nneuo « " 3
 

n3Bn . C n OA eHH e M r evnepcrv pu OX­


n O:«A OlOll1" X Bo n KOB YAOP HOO npc-­


HOCTb B03pO CTOe T. YMe HbweH He TeM ­


nepcrvp u oxn o xno o ur e ro BOnK O c no ­


c06CTBy eT «CMO P ll1 I1BOHHIO» (CM . n . l 05)
 

_ 

!lno "3roTOBneH I10 nn e HKI1 TOn ll1HHOH 25-27 MKM W"p"HO 30 30 p O 

Ao n:«H O 6 b'Tb o xono 0 ,5 MM. 06b'YHO OAHO H3 ry60K ronosx a pervnu­

pvercs B"HTOMH, n03TOMY 3030P MO:« HO MeHOTb. 

Te Mne p o ryp o ronOBKH H no nHMepo B KOHOn e ronoex u AOCTHro eT 

3 0 0° C. BO:«HO nOAAe p :«HBOTb OAHOpOAHOCTb revnepc rvpu pocnno ­

BO. ro nOBKO acerno " Me eT He CKOnbKO 30H Harp eBO. !lno CBeAe HHO 

K MHH" MyMy BOpH OUHH r ex-neporvpu H <pny KTYOUHH KOye CTBO nneuxa 

r es-neporv po snons ronoexu Ao n :«HO BbIAep:«HBOTbC. B :«e CTKI1X npe ­

neno x C T0 4HOCTb'O AO 1°C 
~---- - -- _.• - . - •.- - - - - - _.- - - - - - - - - - - - -

Cuuxoercs Te HAe HU" O Mone Ky n K opHeH TOU"", " KOHUb' Mo n e Kyn 

non -o- epo. aucr vnon HOp y :«y , C03AOIOT uep oe uvio n OBe p XHOCTb. 

'-Ie M 6 bICTpe e O XnO:«A OeTCO nne-reo HO nYTH OT ron OBKH 3 KCTP y­

nepo AO nH HHH Kp "CTonnH 30UH", TeM Me Hbwe MyTHOCTb, CB030 H­

HOO C Kp HCTo n n " 30 u " e H, H Te M 60n bw e MyTHOCTb H3- 30 HeOAHO­

_P~~H..?:'T_,,_n? ~O_K~ _ _ _ _ __ _ _ _ _ 

3TO OBn e HHe onsrs xe CB03 0 HO C p e o n H30u"eH npouecco Kp'1C­

To n n " 30 UHH, 30 Kn lO40 '0ll1e rOCH 3AeCb B TOM, YTO CHH:« CleTCH Be ­

p OHTHOCTb 0 6 p030 BOHHH H3nHwH e KpynH o c <peponHTHoH CTpyKTy ­

pu npoaenean s. A TOK:«e HCKnIO YOeT C. npos aneuae <pnyKTY OUI1" 

nOB epx Ho CTHO" cr pvxrvp u nneHKH 

9.	 YCToH 0811eH He 

pO CCTOOHHO 8bl­

nOKKH 

Ho n p 04HOCTHbie H OnT H4e CKHe CBO>;CTBO nne HKI1 [o nsn; :«e 11 3 -30 Kp " CTon n H30U"") OK0 3b'BOeT Bn " HHl1e 

pOCCTOHH" e Me :«AY 3KcTp y 3 " o HHo H ron o axo fi " oxnO:«AOlOllj"M BonKOM. O nT "MOn bHo e Am n o n y 4eH"H xc ­

poure a nneHK" pO CCTOHH"e Bb'T" :«K" 30B"G n OT po awe po 0 60PYAOBOHHH 11 npo"3BOA"Ten bHOCT" , n03TOMY 

e ro Hy :«H O o npenenar s 3Kcnep ~lMe HTo nbHO . K OK nposano . OnT " Mo nbHoe p OCCTO.HHe Mo:«eT BOpbHp OBOTbC" 

OT 1 - 2 AIO>;MOB (2 , 54 - 5 ,08 CM) HO n 0 6 0 p o TOp HOM 0 6 0PYAO BOH"" AO 12 AIO>;MO B " 60ne e (3 0 , 4 8 CM) B y c ­

~<.?B_~xJ:e9~b_H9~_np9 ~~3.:' <.?A_C~B O 

10.	 YCToH0811 eHH e 

11HHHH KPHC T0 11­

11H30l.\HH HO n o­

11HBHOM 6op06o­

He 

11.	 TOY HOCTb n 03H ­

l.\HOHHP080HHO 

H YCTOH08 KH 

T0 11 U\HHo M e p o 

HO JlHHHH 

12. CHCTeMo WOH>KH­

p OBOHHSl, HOMOTO'"l­

HOOCTOHl.\H0, yrH ­

11H3OTOp Kp OMOK 

YB e n H4eH He BblCOTb' n HH" " KpH CTOnnl1­


30 U" " npHBOAHT K YBen H4e HI11O rnsuuo
 

H CH":«e HHIO MyT HOCT" .
 

«CMOP lljI1BOHl1e »
 

3 TO CBH30 HO C TeM, 4TO no no x e-u-e KOH UOB MoneKy n H3Me HHeTCH 

n o Me pe BOpbHp OBOHHH AOHH oro r exuon o n- vecxo ro no pc verpo. 
D o o np enene uao ii Be n "YHHb' Mo neKy nbl n3 o p He HTHpyIO TCH, 

" HCKnIOYO e TC" Be p OHTHOCTb C0 3AOHH" He p OBHOCTI1 n OBe p XHOCT­

HOro pe nsedio . O AHOKO npH np euuureu un 3TOH T04 KI1 rnnueu 

y MeHbWOe TC", Cl MyTHOCTb coomeTCTBe HHO YBe n I14HBoeTCH_ 

" CMOP ll1HBOHHe» euausoercs HepOBH OCTblO n HHHH Kp HCTOn 11l130 ­

U" " HO n o n "BHOM 6 0 p 060H e , yTO sne -re r BOp " OUH" nn OTHOCT" 

B n p o nonu-o v, HonpOBneH"H . n OA06Hb,e p03n " 4"" nn OTHOCTH 

Bbl3b'BOIOT " 3M e He HHH AnHHbl, «o r opue npOHBn HIOTCH B BHAe He­

60nbWHX B3A YTH" Hn H CKn OAOK . n OBb lweHHe r e ssnepo rypu p oc­

nnOBO CHH:«oe T Te HAe Hu H'O K «CMOP ll1HBOHI1IO» , To rAO KOK yMe Hb ­

~~~~e_T~~ r:.:P~~'p~, ..?::n_0.:"!.'0 '? '::I ,:r? .:'~ n..K~1 5~ ?.c.?9cT~~e2 ,:~. _ 

O CHOBHO. <pyH KUH" r cnunu - o s-epo nOH"THO - 3TO H3Mep e HI1e r o n uu-u u Bblp0 60TblBoeMo« nne HKH no Bce« ee WH­

p HHe . BeAb npn P0 3HOTOnlljHHHOCTH nn e HKH B no cn enyiouie s, B0 3HHKo e T P"A He n pHHTHo CTe H, n pH BOA"lljHX noxe 
K OT6 p OKOBbIBOHH'O uenux nop THH, TOK KOK AOHHO" nneuxo He 6 YAe T OTBe 4OTb n peAbOBneHHb 'M e H Tp e 6 0 BClHHm" KCl­

4e CTBO. HCln"411e ClBTOMOT" 3Hp OBOHHOH CI1CTeM b' HO npO" 3BOACTBe npOKTH4e CK" I1CKfl1040 eT BepOHTHOCTb r oxoro 

p 0 3BHT>t" c06 b'THH. 3TO CB"30 HO C Te M, 4TO TOnll1H HOMep suno e r B pe:«I1Me o n - line 3HOy e HHe r o nuuu-u, 11 n pH OT­

KflOHe HHHX, nc xe MoneHw Hx, BKflIOYOeTCHCHrHon"30 UHH H 0CY ll1e CTBnHeTCH nepe pervnapoaxo 060 PYAOBOHHO, OTBe­

4 0 ~u:e~? ~ AOHHb'" nOK0302:e!, ~,..9 HM':.H.':'<.?:.. C~<.? I::.o?.."E': H.:" :':'.H~ : "'..e.':'KH. H 3 ~~P -" .:'~o_c~o_u:e~':.B.?~ ':.O~<.?BK~ 

0 6 e cn e411Bo eT posaovep -vio AHHOMHKY np oue cco HOMOTKH nneHKI1 HO urnvru- 30 C4eT M"Kpone p e Mell1eHH>; 

nn eHK" no 3Kc ue HTpH CHTeTY 60nKH, TeM COMblM C03AOBOH HO 60KOBbiX c pesox p o nno HAe onbHO p OBHy lO 

nOBepXHOCTb, YTO rOBop HT 0 BblCOKOM KOyeCTBe CHCTe Mbl 
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B. KOCBeHHble npOH3BOACTBeHHble <pOKTOpbl 

1. ,[l,l1cl.\l1nm'HO po­

604ero nepcoacno 

2. nOAAeplKoHl1e 411­

CTOTbl HO repp-rro­

pl1l1 P060Tbi 11I1HI1I1 

3. npo4>eCCI10HOllb­

Hoe 3HOHI1e 060­

PYAOBOHI1~ 

4 . Honc xeaaos po­
60TO TeXHI1'..ecxoro 

11 HOy4Horo nepco ­

HOllO 

5 . 3HoHI1e Mep 6e30­

nOCHOCTI1 n poae­
AeHI1~ p060T, KOK 

reXHHLjeCKHX/ TOK 

11 peMOHTHblX 

B ¢ YH Kl.\I-1 1-1 np0l-13BOACTBe HHoro nepco-r c no 8XOA I-1 T KOHTp Onl-1p 080 HI-1 e n o p c v e rpo e r exnon o ruv ecxo ro n p o ­

uecco , C H~T I-1 e ponno s C n p l-1 e MH O ~ nn01110 A KI-1 . TO K>Ke nepcou c nov O CY l11e CT8 n~e TC~ n ep 8 1-14H bl ~ xo-rr pone 

K0 4eCTeeHHb iX n O K 0 3 0 T e ll e ~ n YTe M «o urponsao ro 8 38 eWl-1 80 H I-1 ~ [vcr o ao sneuo H OPMOT I-18 HO ~ 8en l-1 41-1 HO aeco 

pvn ouo r pexcnori uoti n n e HKI-1j. 

Ho n On l-1 Me p HOM n p 0l-138 0ACT8 e 80lKHO n OM eplKO HI-1 e 4 1-1 CTOTbl 1-1 3- 3 0 H O K o n n e H I-1~ CTOTI-1 y eC KO rO sne sr pa-re­
CTBO 1-1 n p l-1 nl-1nOHI-1 ~ KYC04K0 8 n blnl-1 HO 0 6 0 P YA0 80 HI-1 e , 0 8 no cnenviouiev B03MOlKeH ne pe uo c HO COMy npo­

Ay Kljl-1IO, 4TO npa sener K YXYA weHI-11O K0 4e CT80 nne HKI-1. 

Onpenensevue Ho npennpuarwax xopoKTepV1 CTV1KV1 CTpeTy-nJleHKV1 npencrcaneuu B To6Jl. 2 . 

Ta6nHIla 2. Xapa KTepl1CTI1KI1ctpers-nnensn no HOpMaTl1BHOilJ10KYM eHTa~1111 

3 

4 

W I-1 Pl-1HO HOM OT KI-1 nneH KI-1 

n p 0 4H OCTb np« 

p O CT ~lKe H I-1 1-1 : 

• 8 nponons aov 
Honp O eneH I-1 1-1 

• 8 non ep e-n - o v 
Hon p 0 8neH I-1 1-1 

OTH OCI-1Te n bHOe 

YAll l-1 He HI-1 e npa poap u ee: 

• B np ononsuov 
Ho n p OBn e HI-1 1-1 

• 8 nonep e-u-o« 
HonpOBneHI-1 1-1 

MKM 

MM 

% 

fOCT 14236 

fOCT 14236 

1,0% 

40 (392) 

D882-02 

24 (235) 

300 

D1790-02 

600 

5 

6 

7 

CT O ~ K O CTb K npo xonv 

Ynpy roe 8 0 CCTO H0 8n e H I-1 e 

H 

% 

fOCT 12. 4. 118 

D3354 

D2582-93 

30 

45 

50 

nYH KTbl 1 V1 2 B T06Jl. 2 CY V1 TO ­

IOTCfl HOMV1HoJlbHbI MV1 , TOK KoK no 

CO r JlOCO BO H V1 1O C 3 0K03 Y V1KO M 

nonv cko ercs V13rOT oBJlV1BOTb nneu­

Ky Apyro ~ TOJlIl.\V1Hbl , Wlo1 pV1Hbl 

V1 AJlIo1Hbl. 

Iln s peoJlV1CTV1YH O CTV1 V1 3Jl O>KeHV1fl 

MOTeplo1oJlo 6b1JlV1 o rofi p o u u y eTblpe 

06P 0 3 l\O n JleHKV1 po3Jllo1YHbiX np0V13­

B OAV1TeJle~, Io1 CCJleAOBoHbl B noo opo­

TO p lo1 V1 , OA HO BpeM e H HO n p OBO­

AV1JlOCb con O CTOB Jle Hlol e V1 CCJleAye­

M blX 06p03l\OB Me>KAY co6o ~ C l\e ­

Jlb lO BblflBJleHV1 fl HeAo cToTKOB C TOYK V1 

a p e u a s TeXH OJlOrV1yeCKOrO npo­

l\e c co. 

nplo1HflT CJl eAY IOIl.\ Io1 ~ oriroparw 

OHoJllo130 C BO~CT B CTp e Ty-n Jle HK V1 : 

•	 [lon v-reuwe 3Kcn ep V1 M e HTo Jlb ­

HblX AoHHblX 

•	 C OpTV1pOBKo AOHHblX n o y6bl­

BOHV11O n OK0 30TeJle W KO>KAoro 

06po 3l\O. 

•	 Onpeneneuue % npesuurea wa 

HOIo1MeHbwero A onycTV1Moro 

3 Hoye Hiolfl (AJlfl HOrJlflAH OCTIol 

B BV1Ae n OJl OTHO nJl eHKV1 C p o e­

npenene-n-ev H onpOBJleHV1~ 

V1 n 0 3101l\V1 0HV1pO BOHloleM Ko>K­

n oro n onv-reuuoro nOK0 30 ­

rens]. 

• Aprvwe-rrcuua	 6 0 Jlb W e r O V1JlV1 

M eHbwero 3 Ho y e H V1 fl nOK03 0 ­

r ena, 

•	 Onpenene-u-e CBfl 3V1 C TeXH O­

JlOrV1y e CKV1 MIo1 no p o werpc w« 

o 
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\ =150 .... 

I A '" lQ O MM . 
IQ == 50 MM 

~l --

F...,o . 

F,=F
2 

- ; - h = 0,5 - 0,6 a x tJ. /os ,,10! 

F. 
F, 

...ox 

F,. 

!-1cntorfye"' l>Iii o6poJI'll\ 
yJlfl....liHU1 C. L\ ~ 

PHC, 4. Pe3Yf7bTaTbI onpeAef7eHI1H WI1PI1Hbl HaMOTKIl nneHK11 11 coptnpoes« %OTKf70HeHI1H 

11 onpenene -u-e Snl151 HI151 AOH ­

uoro n O K0 3 0 Te n 51 HO npvrue 

CBofi CTBO . 

OnPEAEnEHVlE TOJl~VlHbl 

nJlEHKVI 
H3MepeHI151 CpeAHefi Ton~I1Hw 

nneHK I1 ocy ~eCT Bn 51 IOTc 51 HenOc p eA­

CTBeH HO 11 HI1KOKI1X TpYAHOCTefi He 

npeACTOBn51IOT. T O YHo e 11 3M e peH I1e 

roruuvau nneHKIo1 Io1MeeT 60nbwoe 

3HOyeHlo1e, n OCKo n b KY HeKOTopble 

CBO~CTSO, TOK lo1e KOK npOYHOCTb nplo1 

pOCT5l)K eHIo1Io1, n p e n e n su o e pOCT5l)Ke­

Hlo1e np« puapu ae, YAOPH051 npo-r ­

HOCTb 11 CTO ~KOCTb K p c cn pocrpo­

HeHlo11O Tpe~Io1 H Clo1nbHO 30SI1 C51T OT 

r o n unr u u 06P03l.\O. 06blY HO To n ­

~Io1HO nne HKIo1 COCTOBn 51 e T a e c xo n s ­

KO AeC51TKOB MIo1KpOH . Ton ~ I1 HY 

n n eH KIo1 1013Mep51IOT M Io1KpOMeTpOM . 

OnPEAEnEHVlE WVlPVlHbl 
HAMOTKVI nJlEHKVI 

W Io1 P Io1 HY n n eH KIo1 101 3Mep51IOT Me­

TOnnlo1yeCKOf1 nIo1Hef1KOf1 I1nlo1 MeTOn­

n Io1 YeCKO~ Pyne TK o~ n o iOCT 7502. 

i O CT 427 pocnpOCTpOH51eTC51 

HO 1013Meplo1TenbHbie MeTOnnl1yeCKlo1e 

nlo1H ef1KIo1 C npeAenOMIo1 1013MepeHIo1f1 

AO 3000 MM, C l.\eH O~ AeneHIo151 1 MM. 

OnPEAEJlEHVlE 
npOYHOCTVI npVI 
PACTSDKEHVIVI VI 
OTHOCVlTEJlbHOfO 
YAllVlHEHVlSI 

n p O YHOCTb 101 OTHOCI1Te nbHOe YA ­

nlo1 HeHlo1e nneH KIo1 nplo1 p03pwBe on ­

peAen51IO T n o i O C T 14236 HO 5 06­

p03l.\OX. 

iOCT 14236 pocnpocrpcuser­

C51 HO n On l1Mep HWe n n e HKIo1 101 n n e­

HOYHW e M OTe p l10 n W To n~Io1 Ho~ AO 

1 MM 101 YCTOHOBn lo1 Bo e T MeTOA ucnu­

TO HI151 HO pocrnxeuae . 
MeToA OCHOBOH HO pOCT5l)f(eHIo1Io1 

I1cnblTyeMoro 06P03l.\O C o ripene­

ne HHO~ CKOpOCTblO Ae epo p M lo1 p OBO­

HI151 Anfl onpeneneau a n OK030Tenef1 

npOYHOCTIo1 nplo1 pOCT5J)f(eHIo1I1 11 3HO­

yeHI151 OTHOC Io1Tenb HO ro YAn Io1 HeHIo1 51. 

HOCT051~Io1f1 CTOHAOpT He POC­

npOCTpOH51eTCfl HO nneHKI1 , 113rOTOB­

PHC. 4. CxeMam~ecKoe 11306paiKeHile Kpl1BblX 
"Harpy3Ka - YAf7I1HeHl1e" AflR MaTepl1af70B: 
1- MaTepl1af7 I1MeeT npenen TeKy~ecm;
 

2 - us tepnsnHe nteeetnoeuen« reKy~eC TI1 :
 

a - y~acTKIl npRMOf7I1HeMHOro HanpaBf7eHI1f1
 
KpliBOM BHa~af7e KPI1Boii "Harpy3Ka ­

YAf7I1HeHl1e ,,;
 
5 - npeAef7 tesysect»;
 
5, - YCf70BHbIM npeuen tesy-ecr«. jJ,onyc­
KaeTCR Bb /~I1Cf7eHlle 3Ha~eHI1 R YAf7I1HeHI1R 
osossue no 113MepeHI11O paCCTOflHI1f1 MeiKAY 
3aiKllMaMIi. 

JleH Hbie 1013 OpMl1pOBOHHblX MOTeplo1­

onos I1JlI1 I1MelO~l1e HeposHylO no­

BC pXHOCTb . B KO yeCTBe n o60pOTOp­

uoro 060PYAOSO HV1fl n p V1 MeH51 e TC51 

P03PblBHOfl MO WV1H O . 

3KCnepl1MeHTOnb Hw e 3HOyeHV151 

06po60TO Hbi V1 npnaen e uu B T06n . 3 
B COOT BeTCTBIo1 V1 C i O CT 14236. c o­

Aep>KO~eM CJleAYIO~YIO MeTOA V1KY 

V1 TepMIo1HonOrf11O (BbIAep>KKO 1013 

i O CTo ). 

OnPEAEJ1EHVlE BEJlVlYVlHbl 
CAMOAAfE3V1V1 

BenWj V1 HO COMOOA re3V111 o n pe­

nensercs C nOMO~blO nlO6ofi p0 3­

PbIBHOf1 MO WI1Hbl V1 CnC l.\V10nbHOrO 

npa cnocofineu as. npen crc anmo ­

PHC. 5.YCTaHoBKa AflH onpeAef7eHI1f1 Bef7I1~I1Hb l caMoaAre31111 

BepXHHH 3ClKHM PC3PblBH0l1 MCWHHbl 

KcnpOHOBblH TpOCHK 

KPIO'lOK 

KOMnblOTep 
C OB TOMOTHl.l8 CK o i:1 

HOCTPOf1 KQf1 
onpenene uas 
s enH4V1 Hbl y 0 1fl l-1 51 

" nOCTpO eH"" 
rpoq,"4 eCK0f1 
30BHCl-1MO( TV1 

N2 2/16/ 2008 PQc~Qging\ ~ : 



Ta6nHqa 3. TepMuHbl Uonpe,qeneHufi 

EAHHHqaHaHMeHOBaHHe 0603Ha'leHHe OnpeAeneHHeH3MepeHHR 

Cpenuee Op ""pMeH14eCKOe He MeHee rpex "'3MepeH"'H B 

MMT011lJ~HHO 06P03l.\O npen enox pOC4eTHOH An"'Hbl '0 06p03UO nepend 
V1cnbITOHlt1 eM 

Cpenaee op""pMen14eCKoe He MeHee r pex "'3MepeH"' ':; B 

MMWHpHHO 06P03l.\O npe n enox pOC4eTHOH An"'Hbl 10 06pOJUO ne pen b 
Vlc n bITO H V1 e M 

HO'iOnbHOe ncnepexace 
MM 7 n p O"'3BeAeH",e TOnl11"' Hbl d HO W"'p"'Hy bAoCe'ieHHe 

POCT~rHBOlOlI.J,O~ HorpY3KO, AeHCTBYI01110 " it O 06p0 3eu B KO"'Abl':; MOMeHT 
HF 

H cn bITOH \I1 51aorpysxo 

V1 3MepeHHo e "'3MeHeH",e p o c-eruos An"'Hbl 10 06p03UO 6/ 0YA/lHHeHHe MM 
B KO)f(AbIH MOMeHT I.1CnbITO H H51 

T04 KO Kp"' SOH «HOrpY3KO - YAn"'HeH",e», S KOTOpOH 

-[lpenen TeKy'ieCTH npO" CXOA"'T nepso e y sen "'4eH",e Aeq,opMou",,,, 0 6 p0 3UO 

6e3 yBen"'4eH"'" pOCT " r"' BOlOl11eH Horp Y3K'" 

Onpenenmor B rex cnY40 " X, KorAO ",CnbiTyeMblH MOTep"On 

He "'MeeT npeneno TeKy4eCT"'. Sxonpenens-cr rpoq,"'4eCK'" 

B T0 4Ke ne peceve-u - s Kp"' SOH «HOrpY3KO - ynn " HeH",e» 

npeAen TeKy'leCTH 

S 

C np "MOH, nposeneauon no pcnne nsno np"MOmlHeHHoMy 

H040nbHOMY Y40CTKY Kp "'BOii «HorPY3KO - YAn"'HeH"e» 

'" OTCeKOlOl11eH OT OC'" 06CU"'CCbl Y40CTOKYAn"'HeH"'" , 

OTBe401011l",ii OTHOC"'Ten bHo My YAn"'HeH" IO, Ho np"' Mep 1% 

MOKc"'MOnbHO" pOCT"r"'BOI01110" uorpyaxo Fmox np '" 

-Sx 

npO'lHOCTb npH 
",cnbITOH"'''' HO pOCT"",eH",e, OTHeCeHHO" K nn0 1110 A'" 0 z M no (H /MM 2) 

pOCT~lKeHHH 
nepso uouons aoro non ep e-moro Ce4eH"' " Ao0 6p03UO 

POCT"r"'BOI01110 " uo rp vaxo F" npu KOTOpOH p oaovun-ncs
 

npO'lHOCTb npH pospuee
 06p0 3el.\, OTHeCe HHO" K nn01110 A'" nep eouo -rons uoro 

non epe-u-oro Ce4e H"'" Ao0 6 P0 3UO 

0 , Mno (H / MM2) 

POCT" r"'BOI01110" uo rp vaxo F, y np eneno TeKy 4eCT'" S, 
npeAen TeKy'leCTH M n o (H/ MM2)0 , OTHeCeHHO" K nn0 1110 A" uep son c-r cneu oro Ce4eH" " Ao 

0 6 p03UO 

POCT" r"'SCllo 1110 " uo rpv axo Fox y YCJlOBHOrO np en en o 
YcnOBHbli1 npeaen 

r e sv -recr » Sx' OTHeCe HHO" K nn01110 A" ne pSOH040JlbHOrO M nu (H / MM") 0 , 
TeKy'leCTH 

no nepe-uroro Ce4e H"," Ao0 6P03UO 

V1 3MeHeH" e poc4eTHoH Afl"'Hbl 6/0z S MOMeHTAOCT",,,,e H" " Oraocarensaoe 
MOKC"'MOJlbHOH HorPY3K'" Fmox' oraecenao e K H040 JlbHOH 

%YA/lHHeHHe npH Ex 
pccveru on )lJl"H e Ao 06 P03UO np a " cn bITOH"'" HO 

MOKCHMonbHoi1 Horpy3Ke 
pOCT" ",eH",e 

V13MeHe H"e pOC4eTHOHAfl " Hbl 6/ 0, B MOMeHT P03PbISO, 
OTHOCHTenbHoe 

-10, oruece- n- oe K H04 0n bHOH pOC4eTHOH )lJl"'He 10 06p03 UO 
YA/lHHeHHe npH pcapuse 

np '" "cnbITOH"'''' HO pOCT"",eH" e 

V1 3MeHeH" e POC4CTHOH AJl"'Hbl 6/ 0, S MOMeHTAOCT",,,,eH""Otaocarensuoe 
npenerio TeKy4eCT" S, oruece-n-oe K H0 40n bHOH 

-YA/lHHeHHe npH npenene 10, 
p o c4eTHoH An"' He Ao 06p03 UO np n ",cn bITOH"''' HO 

TeKy 'l e CTH 
pOCT" ", eH",e -

utero co6o ~ n OAl-1yM C HOKn oHH o~ 

noeepxuocrs io, HO KOTO p ylO nove­

Ll\OIOTC5J 06P03l\bl n n 8HKI-1 1-1 npuxo­

TbIBOIOTC5J MeTOnnl-14eCKI-1 M p onu ­

KOM. KOK nposuno, KOn l-1 4eCTBO xo­

AOB KOTKOM o r p O H I-1 4 1-1 BO IOT AO 5 

ABO~HbI X XOAOB. C 0 0 6Ll\8HI-1e p03­

PbIBHO~ MOWV1Hbl 1-1 nOAn OlKK I-1 0 6 8C ­

n e 'lV1BOeTC5J 3 0 C4 e T BI-1T O~ xcnpo­

HOBO~ HI-1TV1 1-1 KpI04KO. B CBO IO 0 4 e ­

p ens. HI-1Tb 30lKI-1MO eTGI B BepXHe M 

30)l(V1Me P03PblBHO~ MOWV1Hbl , 

o KpI04KOM 30XBOTbIBOeTC5J npuxo­

TOHHbl~ B epXHV1~ 06p 03el\ nneuku . 

TO KI-1M 06p030M, o n p e nenmor HO­

rpY3 KY (KnO) , H8 0 6XOAI-1 MYlO An 5J 

p 0 3Aen eHV1~ cnV1nWV1 XC5J 06P03l\OB. 

3 KCnepl-1MeHT npOBOA5JT 5-6 p03 

C nonvcxo w HO OTKn O He H l-1 e, 3 0 p e­

svnsror npV1HV1MO IOT cpeane OpV1¢­

M 8TV14eCK0 85 ncponn ensuux 101 3Me­

p eHV1~. 

OnV1coHHbl~ c n o c o6 He A 8 Kno­

plo1p OBOH HO Teppl-1TO plo11-1 P OC CIo1I-1 

N2 2/16/200aPac ka ging ~ 



1-1 OCY ll\eCTBn5leTC5l HO OC HO BO HI-1 I-1 

Te XHI-14e CKI-1 X ycnOBI-1 H, npOnI-1COH ­

Hbl X HO npeAn pl-15lTI-1I-1. 

CTOHAOpTHblH MeTOA I-1 cnblTOHI-1H 

ASTM ' 0 3 354 M OA en l-1py eT o nepc­

1..\ 1-1 10 n o p03AeneHI-11O nneuo x, xo­

po kre puvio AnI-1 HeKOTo pblX KOH e'l­

Hbl X npl-1n mKeHI-1H. Hcrpva xo 

(B rpoMMo x), He0 6 x OA I-1M05l nna p 03­

nen euua c n l-1 n W I-1XC5l 06p031..\0B (n 5lTb 

rpynn 0 6P03 1..\0B, su peaouaux p 0 3 ­

MepOM 100 x 180 MM), 1-1 3Mep5leTCfl 

60nO HCI-1 pHOH CI-1CTeMOH (n oA0 6H o H 

OH Onl-1TWleCKI-1M secc v]. Vl cnblTOHl-1e 

30Kn10 40 e TC5l B cnenvro uiew: OA I-1 H 

nl-1CT cnuruueroca 0 6 P0 3 1..\0 ao xpen­

nsercs HO On lOM I-1Hl-1 e BO M 6 n o Ke, 

n OAB eweH HOM HO KO Hl..\e 60noHcl-1p­

HO H 6 0nKI-1 ; AP YIOH KOHe l..\ aoxpen­

na ercs HO On lOMI-1Hl-1 e BOM 6noKe, 

npl-1K penneHH OM K O CHOB OHI-1IO Be­

COB. 3 0 TeM C APYIOH CTO p OH bl 60 ­

n OH Cl-1 p O noticensercs rpvs. 3KBI-1BO ­

neHTH blH 90 ± l D r / M, nO KO nneH KI-1 

norurocrsio He p0 3Aen5lTC5l (I-1 n l-1 n o ­

KO Me)l(AY HI-1M I-1 He B0 3 HI-1 KH e T 30 3 0 P 

1 ,9 CM). A A r e3 1-1fl Me)l(AY nneH KOMI-1 

eu po x oercs B r p OM M OX; I-1 CnblTOHl-1e 

OIpOHI-1 '1eH O r p y30M 200 r . 

B AOHHOM cnvsce I-1 CnOn b3 0 BOH O 

yC TO HOBKO C npl-1MeHeHl-1eM poapu s ­

HO i:1 MOWI-1Hbl . 

Onpenene-u-e Ben l-1 4 1-1 Hbl COM OOA­

re31-11-1 OCYll\eCTB n 5leTCfl no <popMy ne: 

HarpY3Ka, H CaMOarAe3l-1S1, xflo = =.L'-'-':"':'=':"''''-L=Ao 

OnPEAEnEHV1E BEJlV1YV1Hbl 
CTO~KOCTV1 K npOKOJlY 

rOCT 12.4 .118 yCTo Ho Bn I-1 BO ­

er MeTOA o npe nene uns CTOH KOCTI-1 

K npo Kony nn eH O 'lH ~ X n Onl-1Mep­

Hbl X MOTep I-1 0 nOB, I-1 CKYCCTB eHHbl X 

KO )l( 1-1 1-13A e n l-1H 1-1 3 HI-1 X, n p I-1 M eH5l e ­

Mbl X nris c peA CTB 30 ll\ I-1 Tbl pv «, 

n o n O K0 3 0TenIO B e n 1-1'1I-1 H bl C l-1 n bl 

npo xon o . 

C Yll\HOCTb M eTOAO 30KnlO'I OeTC5l 

B onpenene-nnt Benl-1'1I-1 Hbl Cl-1 n bl npo­

xon o n pl-1 n OCT05lH HOH CKOpOCTI-1 ne­

p e M ell\eHI-15l I-1HAeHTOpo . 

BAOHHOM cnv -rce npeACTOBneHO 

HOB Ofl y CTO HOBKO n o o npenene-uno 

CTO HKOCT I-1 K npo xon y, I-1MelOll\05l 

npl-1Hl..\l-1n A eHCTBl-1 fl HO Mon eKyn fl p ­

HOM vpoaue , O HO nO r l-1 4 Hbl H 1-1 3n O­

)l(e HHoMy B rOCTe , HO C CO Bpe MeH ­

HblM O CHOll\eHl-1eM. 

OnPEAEJlEHV1E vnrvroro 
BOCCTAHOBJlEHV1S1 

Ynpvroe BO CCTOHO BneH l-1e nneu­

KI-1 onpenensu o r HO P 03P blB HOH MO­

WHHe n lO601O runo . Vl cnbITOHH5l 

npOBOA5lT HO 3 0 6P031..\0X, aupea oa­
Hbl X B npononsuov HonpOBn eHI-1I-1 , 

HMe lO ll\HX <pOpMy np5lMoYlOn bHbl x 

n onOCO K WI-1PI-1HOH (10 ± 0 , 2) MM . 

1-1 AnI-1HOH He MeHee 150 MM . 

06P03l..\bl eupeaoior n lO6blM p e­

)l(Yll\I-1 M I-1 HCTpyMeHToM, 0 6 ecne41-1­

BO IOll\I-1M nonv-reuwe np5lMbl X n opon­

neri susrx CTOpO H. Kpcs 06p 031..\0B 

AOn )l(Hbl 6 blTb P O BHblMl-1, m OAKI-1Ml-1 , 

PHC. 7.vctencea no onpe;<eneHI1IO Benl1 ~ I1Hb l CTOUKOCTM KnpoKony 

6e3 303y 6 p1-1H 1-1 A p yrl-1x BI-1AI-1Mbl X n e­

<peKTOB . Ho 06P03 1..\0X <pnoMocTe­

p OM I-1nl-1 MopKe pOM OTMe40lOT P O­

60'II-1H Y'l O CTO K p 03MepoM 5 0 ± 1 MM . 

0 6 p0 3 el..\ 30 npO Bn5l IOT B 30 )l( 1-1­

M bl P0 3PbIBHO H MOWI-1Hb l TO KI-1 M 06 ­

po30M, '1T0 6bl O H He n p OBI-1COn 1-1 He 

6bln n OA HOnp 5l)l(eH l-1eM. 

06p0 3 el..\ p O CTfl r l-1 BO IOT M e)l(AY 

30)l( I-1MOMI-1 P 03PblB HOH MO W I-1 Hb l co 

CKO pOCTblO 100 ± 10 MM /MI-1 H A O 

AnI-1Hbl potio -iero Y40CTKO 100 MM. 

B 3T OM COCTO flH l-1 1-1 0 6 p0 3e l..\ suaep­
)l( I-1BOIOT 1 M I-1 HyTy, no cne '1e m CHI-1 ­

)l(OIO T HOIPY3 KY P03P blBHO H MOWHH bl 

AO Hyn5l , Bbl HI-1M OIO T 0 6p03el..\ 1-1 3 3 0 ­

)l( I-1 M O B 1-1 Y Kn OA blBO IOT HO '1I-1 CTbl i:1 

nl-1CT 6yMOII-1. '{ epe a nonvccc 3 0Me­

p5l IOT Anl-1Hy pcfio-rero Y4 0CTKO L. 
Y npyroe BOCCTO HO Bn eH l-1 e (I" 'Yo) 

o npenenaior no <po pMyne: 

100 - L . 1 0 0 

5 0 ' 

rn e L - Anl-1HO p0604elO y 'l OCTKO 

-repes n on 4 0CO n o cne CH5lTl-1fl HO­

r pY3K I-1 , MM. 

30 peavnsror I-1 CnblTOHI-1H n pl-1HI-1­

MO IOT c peAHee Op l-1<pMeTI-1 '1eC KOe 1-1 3 

3 n oponnenbHbl X 1-1 3MepeHI-1H. 

3 0 pesvnsro r I-1 CnblTOHI-1H n O pT1-11-1 

npl-1HI-1M OIOT M HHI-1M onbHOe 3 HO 'l e­

Hl-1 e I-1CnblTO HI-1H o r ne nsuu x pv noao s. 

no pesvnsrorcv CTOTI-1 CTH 'IeC­

KOH O l..\eHK I-1 s cex 3HO 'leHI-1 H non v-ieu­

HblX B pesvnsr ore 3Kcnep HMeHTO H 

npaaeneuuux B T0 6nHI..\e 4 , MO)l(H O 

PynoH YCTpOi:iCTBO 
C paCTSI~YToi:1 AIlSi onpeAeneHl-1S1 
nneHKOl-1 CTOi:iKOCTI1 K npoxony 

- ------=r='-­-­

~~ 0----­___ l_l___ _ _ 

7*0""' 

, AMBpl1KJHCKoe 06l1jBCreO no I1CnbITaHI1f1M11MaTBpl1an OB. 

N2 2/16/200aPOCko g ing e 



- --

Pa3pblBHa~ MaWHHO 

" ....~ " T.... .:.:·" r·· ~ ·L · --1" 
L. t · t: 

lOOMM 

PHC. 7.CTi1,lj1111 onpe/ieneHI1R ynpyroroBOCCTaHOBneHI1H 

CK030Tb, YTO HOV1JlYYWV1e nOK030Te­ PHJl 3HOYV1TeJlbHYIO AOJlIO OYKOB , KO­ npV1MeHeHV1~ CTpeTy-nJleHKV1 . 5YAeT 

JlV1 KOyeCTBO npoAYK~V1V1 V1MeeT 06­ ropue OH Ho6pOJl B HOYOJle « CO p e B­ 3 TO nJl eHKO V1Cn OJlb30BOHO AJl~ PYY­

pcseu nOA NQ3. 3m cnenver V1 3 pe­ HOBOHV1~» , Ho6poHHbie 60JlJlbi 6b1JlV1 HO~ HOMOTKV1, MOWV1HHO~ V1JlV1 TOJlbKO 

3YJlbTOTOB V1 CCJleAOBOHV1~ C B O ~ C T B nony-reuu V1M HO nOK030TeJl~X TOJl­ AJl~ eAV1HV1YHO~ y n O Ko BKV1 npOAyKTOB 

nJleHOK, pocnpenene-u-a V1X no WKO­ ll..(V1Hbl V1 WV1pV1Hbl POJlJlO HOMOTOHHO~ nV1TOHV1H . DJlH V1CCJleAOBOHV1~ 6b1JlV1 

ne OTKJlOHeHV1~ OT MV1HV1MOJlbHO AO­ nJleHKV1 . nOHHTHO, YTO WV1pV1HO nneu­ nonoopouu 06P03~bl V13 ceK~V1V1 

nycTV1Mo~ BeJlV1YV1Hbl V1 onpenene-u-s KV1 He OK03blBoeT npHMoro B03Ae~CT­ « KO K 6b1» MOWV1HHoro npV1MeHeHV1~. 

CYMMbl scex OTKJlOHeHV1~ no KO>KAOMy BV1~ HO CBO~ CTBO nJleHKV1 , 0 TOJlbKO OAHOKO B pe3YJlbTOTe 3KcnepV1MeH­

06p03~Y. Cnenyer nOMHV1Tb, 0 BKJlO­ B 6YAYll..(eM onpenenser. KOKylO au­ TO 06HopY>KeHO , YTO 60Jlee scero 

ne KO>KAOro nOK030TeJl~ B nonv-rea­ COTY 30>KV1MOB nOCTOBV1T p060YV1~ npV16JlV1>KeH K 3TO~ 06JlOCTV1 npV1Me­

HylO CYMMY. TOK, B npouecce nonc-e­ npu yCToHoBKe POJlJlO B nOJlJleTO~­ HeHV1~ 06p03e~ nOA NQ3, V1 C HOV1­

TO 06p03e~ NQ2 npV1 V13MepeHV1V1 sep, a BOT or TOJlll..(V1Hbl 30BV1 CHT MHO­ MeHbwe~ crene-n.io yBepeHHOCTV1 

npOYHOCTV1 npu pOCT~>KeHV1V1 nore­ rue C B O ~ CTBO, B TOM YV1CJle V1 06JlOCTb MO>KHO npeAJlO>KV1Tb AJl~ OBTOMOTV1­

Ta611Hqa 4. Pe3ynbTaTbi I1CClle/iOBaHI1H ceoactenneno« 

06pa3e14 3HalleHHSI nOKa3aTenSi / % 0TlU10HeHHSI OT 3TanOHHOrO 3HalleHHSI 

nOKa3aTenH 1 2 3 4 

TOnl.l.lI1Ha nneHKl1, MKM 
17,49 / ~9 .3 17 / +6,25 17 / +6.25 16,96 / ' 6 (min = 16, max= 19) 

WI1PI1HO HOMOTl<H nneHKH, MKM, 500 / + )'7,2 500 / + 12,2 500 / + 12,2 500 / ~12 ,2
(min = 445,5, mox =505) 

npO'lHOCTb npH pOCTllJKeHI1H 

npOAonbHoe, Mno 47,04 / + 17,(, 58,3 1 / +45,7 40,27 / -+ 0,6 42,14 / +5,35 
(min = 40)
 

Flonepe-iaoe , Mno
 19,992/ -1 6,7 24,S / +2 27,44 / I 14.3 24, 108 / +0.45 
(min = 24) 

OTHOCI1TellbHOe YA11I1HeHl1e 

Flpononeuoe, % 
426 / . 42 582 / +94 568 / +89 3 605 / +10 1 

(min = 300) 

nonepe-raoe, % 815 / +35,8 841 / +40,1 815 / +35,8 789 / +3 1.5 
(min = 600)
 

COMOOAre31111, KnO
 33,8 / , 12,6 36,8 / +22,6 39,0 / 30 36,0 / +20 
(min = 30)
 

CTOHKOCTb K npoxony, H
 47,9 / +6,4 47 / t4 ,4 52,14 / ~ 15,8 47,08 / !- '1 ,6
(min = 45) 

Ynpyroe BOCCTaHOBlleHl1e, % 
55,94 / + 11 ,8 83,88 / +67,7 72 / +44 80 / "60

(min = 50) 



YeCK O~ P060Tbi 06p03el..( NQ2, TOn­

UlHHO KOTO p O r O rpOHI1YHT nOYTH 

C MI1HI1MOn bHblM 3 HO y e HHe M . 06p03­

I..(bl non NQNQ 1 11 4 I1MelOT cpen-u-e 

n OK030TenH H B nouuuane BnHCbIBO­

IOTC ~ B POMKI1 pO CCMOTpHBoeMoro 

ao npoco. Cnenoao r ensuo. e CJlI1 MO­

WHHO 6 ygeT vno xoeuaors HO BbICO­

KO~ CKOpOCTI1, TO 06p03el..( NQ3 esr­

nepxwr 3KcnnyOTOl..(HIO (TOKO~ eu aon 
cnencu HO OCHOBOHHI1 BCerO KOM­

nJleKCO CBO~CTB), NQ2 cxopee sce ro 
He 0 6 e Cn e YHT Tpe6yeMoro ypOB H ~ 

ynoKOBKI1, 06p031..(bi NQ 1, NQ4 CKO­

pee scero roxe sune px or , nocneny­

IOUlH~ OHOJll13 CB O~CTB gO CT HOM 

o HI1X 60nee nOJlHYIO I1H¢OPMOI..(I1IO 

gn~ npHH~TH~ OKOHYOTe JlbHOrO p e­

weHH~ . 

Crper-r-nneuxo He 6ygeT stretch 

(poCT~rHBoIOUle~c~ H BOCCTOHOBnH­

BO IO Ule ~c~ ), eC JlH He 6 y g e T I1MeTb s u­

COKHX nOK0 30TeJle~ npu p OCT~>KeHI1I1 

H BOCCTO HOBJl eHHH nepBOHOYOnbHblX 

p03MepOB. nOK030Tenb OTHOCI1Tenb­

u oro ygn H HeH I1~ np» poapuse onpe­

nens er npoue-rr pOCT~>KeHH~ nneuxa 

go pcspu eo. nOK030Tenb npOYHOC­

TH npu poapuae nOK03b lBoeT MOKCH­

M OJlb HYIO ucrpyaky, aunepxueoe­
MylO MOTepl10nOM g o poapuso. no­

K0 30Tenb y n pyroro BOCCTO HO BneHH~ 

~ Bn~eTC~ onpenensuouuw gn~ YCTO ~ ­

YHBOCTH ynoKoBoHH O~ npogyKI..(I1H . 

bnoronops npeneopuren euoxw POC­

T~>KeHI1IO nneHKI1 n epen 06MOTKO~ 

nonerru . 30 c-ier CTpeMJleHH~ nneu­

KH sepnvrsc a B I1c xogHoe COCTOHHHe, 

B0 3 HI1KOe T «ygep>KI1BOIOUlOH» CI1JlO, 

KOTOpOH 06eCneYI1BOeT YCTO~ '1 H BOe 

CKpenneHl1 e rpY30 B npOl..(eCc e 

TpOH cnopTHpOBKI1 11 norpY30YHO­

p03rpY30YHb1 X p060T. 

HOJlI1Yl1e H0l160nbWero n OK030­

r ens npOYHOCTI1 npH p OCTH)I(e HHI1 ro ­

BO p I1T, ao-nepsux , 0 c60nOHCHpo­

BOHH OCTI1 Opl1eHTOl..(l111 B nponons­

HOM H nonepe-n-ov HonpOBn eHHH , 

BO- BTO P bIX, O BepHO B bI6pOHHO~ npo­

nOpl..(I1H nnOTHOCTe~ KOMn03HTO , 

B-TpeTbHX, 0 npOBHnbHO nOg06pOH­

HOM I1HgeKce pOCnJlOBO Bce~ KOMno­

3H1..(11 H. MO KCHMonbH b l~ p e 3YJlbTOT n o 

onpenene-uuo npOYH OCTH npu POCT~­

)I(eHI1H n OK030n 0 6p0 3el..( n on NQ 1, 
B no on onsuos, HonpO BneH HH. HOH­

MeHbwee 3 H0 '1e Hl1e nO K0 30TeJl~ OT­

MeYOeTCH y 06p031..(0 NQ2, B03MO)l(HO 

npa 3KC TPY3 HH 6 blno npeauuieuo 

revnepcrvpo pocnncso, HJlH revne­
parypa OXJlO>KgOIOUlHX Bo n KOB 6blJlO 

HegoCTOTOYHOH , YTO npuaeno K y Be­

JlHyeHHIO ygOPHO ~ npO'1HOCTH 11 , co­

OTBeTCTBeHHO, CHI1>Ke HI1IO npOYHOCTH 

npa pOCTH)I(eHI1I1 . n OK030Ten b OTHO­

CI1TenbHOro ygJlI1HeHI1H , HOnpOTI1B, 

onpenenser CTpyKTypy KOK MeHee 

OprOHI13 0 BOH HylO, C MeHbwe~ nJl OT­

HOCTblO 11 60JlbWe~ 3nOCTI1'1HOCTblO 

MOKpOMoneKyn , noo aens-ouieaca 

B HOJlI1YI1I1 60JlbWerO cB06 0gHOro 

06beMo. Ilonuoe vr aepxneuae 
11 nontaepxnoercs peavnsrorowa 
3 KCnep I1Me HTO, 0 6p03 el..( non NQ1 
HMeeT HOHMeHbwee 3HO y e HI1e nOKO­

3 0 TeJlH OTHOCI1Te nbHO ro ygn I1 HeH I1 ~. 

111 Ho060pOT. Oopoaua, I1MelOUll1e 

MeHbwee 3 HOyeHI1e npOYHOCTI1 npu 

pOCTH>KeHI1I1 , 06eCneYI1BOIOT 6onb­

wee OTHOCI1Te n bHOe ygnl1HeHl1e. On­
HOKO 06p03el..( NQl B n Onepe'1HOM 

HOnpOBJleHl111 pOCTHrl1BOeTCH 60nb­

we s cex , cneno ac r ensuo , HecMoTpH 

HO npeaocxoncrao B npOYH OCTI1 npa 

pOCTH>KeHI1I1 11 B npononsuow 11 none­

peYHOM HOnpOBJleHl111 OTHOCHTenbHO 

npvrux 06p031..(0B , B crpycrvpe MOTe­

p -rc n o ecrs gI1C 60JlOHC. Eonee oprc­

HI130BOHHYlO crpvxrvpv C TO'1KI1 ape­

HI151 CTp e Ty - nneHKI1 11 nponopuuo­

HOJlbH OCTI1 pOCCMoTpHBo eMblx nOKO­

aor eneu I1MeeT 06p03el..( non NQ3, 
KOTO Pb l ~ B npouecce yn oKoB KH 

11 pOCTHHeTCH n v-uue ace x, TOK KOK 

nonneroiiaep pOCnrl1BOeT nneHKy 

B npononsuov HonpOBneHHI1, COOT­

BeTCTBeHHO pocx on nneHKI1 6 y geT 

MeHbwe,11 0 6 e c n e YI1T npOYHOCTb no­

n yYeHHOrO «n OKeTO» . MOHOnl1THOCTb 

crpvcrvpu vnoeoso-u-oro MOTepI10­

no, 30BI1CI1T TOK)I(e 11 OT ogre31111 cno­

e e, 11 CTO~KOCTI1 K npoxonv, H ynpyro­

ro BOCCTOHOBneHI1H . AAre 311H npucv­

UlO Bc eM CTp e Ty - nJle HKOM, HO OT rex­

HOnOrl1yeCKI1X nopowerpos npoua­

BOg CTBO H cnel..(110JlbHbiX g060BOK 30­

BI1CI1T CTeneHb npl1Jll1nOHI1H CJlO eB 

npvr K npvrv. Ho OCHO BOHI1I1 u ccne­

gOBOHI1H y CTo Ho BneHO, YTO H0 I16 0 Jlb­

wee YCI1Jll1e gJl~ OTAeJl e HH~ CJlOeB He­

0 6XOg l1MO npunoxorrs K 06p031..(y 

NQ 1, HeMHoro MeHbwe K 06p031..(0M 

NQ2 H NQ3, 11 Me Hb we scero K NQ4. 
XOTH H3nl1WHHH onreaas roxe He6no­

rOnpl151THO npu pooore, OHO B n ep­

svro osepens MO)l(eT Bbl3bl BOTb CMOp ­

UlI1 BOHl1e nJl eHKI1 go HOM OTKI1 HO 

umyruo. a TO K>Ke pooorv C nneHKO~ 

HO y n o KOBO YHOM npon seoncree, 30 ­

TpygH~H orneneuue nneHKI1 OT PYJlO­

HO , a HegocTOTOYHOH onresvs n po­

CTO He 0 6ecneYHT rpeovevoro vpo s­
HH ynoKOBKI1. 

B cnv-ioe y n o Ko BKI1 TOBOpO C OCT­

pblMI1 KpOHMI1 nne-nco gOJl>KHO 6blTb 

CTO ~KO~ K npoxonv, TO ecrs I1MeTb 

«pvnnoopepo rurr uue 0 6p030 BOHI1H 

11 eucosoe 3HOyeHI1e nOK030TeJl~ OT­

HO CHTen bHorO YAIlHHeHI1H, COOTHOCI1­

Moe C npOYHOCTblO npu pOCTH >KeHI1I1 . 

no pesvnsrcrov I1CCJlegoBoHI1H HO­

rnsnuo npOCne>KI1 BOeTC~ gOHHO~ 30 ­

BI1CI1MOCTb: 06p 03e l..( NQ3, I1MeIOUlI1~ 

sucoxoe OTHOCI1T eJlbHOe YAIlI1HeHl1e, 

c p e g Hee 3 HO y e HHe npOYHOCTI1 npl1 

pOCTH>Ke HHI1, 6 0 Jle e CToeK K npokony, 

uex en« 0 6 p 03e l..( NQ2 C p0360JlO HCI1­

POB OHHO~ OprOH11 301..(11e~ crpv xrvpu. 

Onpeneneuo, YTO yeM 6 0Jlee o p ­

raHI130 BOHHOH CTpyKTypO, TeM 6 0 n b­

we nnoruocri., 60nbw e npOYH OCTb 

npu pOCTH)I(eHI1I1, TeM M eHbw e senu­

YI1HO y n pyr o ro BOCCTOHOBneHHH . He­

CMOTpH HO P 0 3Jll1YI1e nOK030Tene~ 

gJlH 06p0 31..(0 NQ 1 B nponoru.uov 

H nonepe-ruow HonpOBneHI1HX, yC TO­

HOBJl eHO, YTO BOCCTOHOBI1Tb CBOI1 

nepaouov oru.uae p c awep u OH CMO­

>Ke T ruiurs HO 56%, B OTnHYl1e OT 0 6­

P031..(0 NQ3, BOCCTOHOBneHl1e KOTO ­

poro nOYTI1 B 1,5 p030 npes suuoer 

MI1HI1MOJl bHO gonYCTI1Moe 3HOyeHl1e. 

TOKI1M 06p030M, reneps Bbl I1Me­

eTe n onuoe npencrosneuae no KO)l(­

goMy o6p031..(y nJl eHKI1 11 C TOYKI1 

3peHHH CTOTI1CTl1y eCKOrO OHOJlI1 30, 

TO e cn, YHCTO HO v po s n e MOTeMOTI1 ­

KI1, 11 C TOYKI1 3 p e HI1H ¢113I1KOXI1MI1I1 

nOJlI1MepOB. 3HOH Bce C BO~CTBO I1C­

CJlegy eMblx 06p0 31..(OB, M O)l( HO CI1C­

TeM OTI1311POBOTb nOJlyyeHHYIO I1H­

¢OPMOI..(HIO B e g HHYIO T0 6n . 5. 

N2 2/16/200aPaCkoging ~ 
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B pe3yn bTo Te O HO n ~T~4eCKO rO Te nep s B bl n p envn p e x ne uu, ~ 3 B OIlCTB eHH O M n pouecce O Hon ~ ­

0630 PO 0 6P 0 3~ OB ~ nOnY4 e H H ~X a 3 H0 4 ~T ~ so opvx ouu . .o.y Mo e M, 3 ~pyeMoro 06p 03 ~O. B bl TOK)f(e 

p e KO Me H Ao ~ ~i1 no KO)f(AOMY MOTe ­ 4TO r eneps Bbl CMO)f(eTe He TOnbKO CMO)f(eTe COCTOB~Tb MOllen b 3KC­

p -i on v Bbl~BneHO , 4TO nnenko NQ 3 e O MO CT O ~T e nbH O ocvuiec r a nr s nn Y OT O ~~~ TOi1 ~ n ~ ~H Oi1 nn eH K ~ 

~ Bn~ eT C~ Ho~ 60 n ee n OAx oA~~ei1 OH on ~3 C T peT 4- n ne H K~, HO ~ HO o e ­ HO sourev, n pO~3BOIlCTBe. BbI 6 ~­

An ~ 3 0~B ne H Hoi1 06n oCT ~ np~M e­ H OBOH~~ 3 Kc n ep ~ Me HT o nb H blX 1l0H­ potire TO, 4TO BaM ll e i1 c TB ~T e nbH o 

H eH ~ ~. HblX on p enenwrs -renononxu B n po- Ha Ao! .. . 

Ta6nH/Ja 5. CI1CTeMa nt3a ~ I1 R cY)f(,4eHI1U no I1CCne/4yeMbiM o6p a3~ aM 

nOK03aTenb I 3aK.nlOQeHHH 

TonU\I1HO, n o TOnUlIIHe np TeH3"HHeT, OHOCOOTBeTCTByeT 1I0plloe, XOTH ueooneuioe yBen"4eli"p POOU"P" , n"on03011 rtpVMeHeH"" ~ OH" 

W~PI1HO HOMOTK~ HOrl [1n e H K ~l HO OBTOI.IOT l1yeCKtlXMQumHQx. v13t.\eHeH ~e lOJl LU~ H bI 06eCne4lt1 BOeT 3030P U1eJli1 BrOIlOBKe ~lm1 C H I,f;¥.. e H~e o.opo­
CTv non-anoro 6op060HO. 

npO~HOCTb npH pOCTR:lCeH~~ ,Qn. CH _' '' eH" ' np04HOCTIT np" pOCl.:<eH" " croar CHIT3"Tb Tel,.nepOlypy JKcrpy3" ", otpervnapoeots ( WPOCTb nom-BHora Go­
Otxoorrensaoe YAllHHe H~e P060HO, TellonepoTYPYoxncxaoouu« BonKOB, a TOK:<e repeo-oroets onOTHOCTb KOMnOHeHIOBHOopel\l"er (H"",e" ,,,, Tel.l 

1 
npH p03pblse COMW,\ O"13"TbynopHyKJ n004HOCTb " Y" Ben" 4"TbOTHOC"TenbHoe ynnHHeHlie. Perin" pOBO" "e 00 40CT" oGOPYAOBOH"" np"Be' 

AeT , 60nee Opro"I'30BOHHOi, crpyrrvoe. 

Ho vpos-e, eoG,oAvJ.-,OI.l 111" ynmoo'" lOBOpO umpororo cnerrpo 

CTOHKOCTb KnpoKony nOClOTO"HOnn' yno,oBlIT nponvuos COCTP_WI, HOHeWnKJlUl1WI ' po. "," 
1--- - --- --- - ---- - - --- - - -- - - ---- - ----- -- - ----- - - ----

Ynpyroe soccroaoeneaae KoppenanpyercsCnpO, HOCTbKJ np" poer.~e H"" . HeGonbwoe eeCHH:.:eHl1e 0OOcne'1<1T 60neeJnOClwlll'iKJ crP\"1YPy '.,orep"ono 

TOnU\l1HO, YBem1YeHl1e 1 0nlU"ri ~ ~l e06 x OA ""'0 nn" B03I!.O:<HOCTI1 "pl'MeHe"". MOMK" "0 oBTOI.'oOH1<eC"OMno.,oewH3epe. YBeO", "Tb 

W~PH HO HOMOTKH TOntll!l 'I'/".o>:HO nyrel.1yBen", eH"R3030pOBnnccsouienesof ronosxe JKCTpynepo "n"rtyTe'A(H,,:<eH". C' OpOCT' JKCTp y3 1''' . 

YnY'lW"TbK04eClBo HOMO"" , nposensouieecs B" epOBHOCTI1 lOpUO, ....O>:HO o'fTe.-.1peryn"pOB' " OBTOI.IOT" ,eCKoii C"C1e ", ~ 

WOH:<"pOBOH"R. 

n pO~HOCTb npHpOCTR:lCeHHH Yaelli-1 411Tb noscsorerenpo 4HOC'Tl1 n p ~ p a(T Sl ::+:eH~lH BJlOHHOM cn~f\loe :.~.O;;:HO , .Ol\\eHtIB nonoxe-se ffi'I1"'''' Kp\o1 cra nn~JO u,u H, otpe­

2 OrHOCffTeJlbHOe YAll~HeH~e ,yn"paBOBTeMneporypynonneuoro 6opo60Ho " oxn O:<AOKJU\I1Xeonsos, 0 1OK:<e pc60ry B0r,YYMHOii CI1CTe:.IU.nOHhO' onepouss 

npl1 pll3pblBe np l1 Be~ eT K60noHcy 'OMnOJ "~" " nneH' '' " Te' Hon0rl148(n" nopovsrpos.np"""Hoii ",o;<,e l GbI!b 4 pe3Me p "~" %B1OP",H<J nape­

pa60TcHHoiinneH'" BOBHyTpehHeMmoe, 
~- - -- - - -- - - ---- -


COMOOAre JH~
 Hefonsuioe yBen"4e""e onreJ"" I:.O:<HO~ O CT" rH \1b "3MeHeH"eMB60nbwYKJ CTOpO",!T8Mne pc ryp~ non.IA"oro 6opa60HO 

~1 ml BBeIle Hl-1e;"'1 CneljylOnbHblX ,lJ,060BOK.------------- f·------------- -------- -------- -------- ---- --------.-
CTOHKOCTb KnpoKony Ho ypOBH . ynoKoBK" n pO~YKTO CO CTP~ M" , HO He pe:<\'IUIIM" 'pm :,',,, . 

- - -- - - - _ .- -- - - -- -_.- . _..- -- - - - --- - - ---- - - -- - - - - --- -- _ ._- -- - _ .- - - - - - -- - - - - - ---
Ynpyroe BoccroHoBneHHe Bcneu"onbHOH perym'poaKe He "y:<nOf TC. , " 8MHoro CII,,3"TC' "3-30yBf n"4eH"" np04HOCTHnp« 00CT":<8H"" . 

Ton~HHO, WHpl1HO HOMOTKH npl1el.'i1e:..o nn"'{OOKO"," HOosro...-,OTl14eCKI1X nOlilieraiiJ€W ' 
~ -------- - ---- - -­-- --- - ---- - --- - - - -_ ._ - - -- - - -- - - -­

n pO~Hocrb npH pOm:lCeHI1~ Ccon-oue-uenpos-octunp" pocrH>:eH"" " OThoc",enbHOMynr"'HeHI'" nponopu-o-ons-o 11 orse-oerTpe60BQ"" R'" ynoKo­

OTHOCHTenbHoe YAllHHeH~e BO'IHOIOnp0I13BOnCTBO. He60nbUlOI0 YBenH4eHI1. orxoonen, oro ynn>tHeH". npl1 ooapsee BnOnepeYHOl,1HnnpoaneHIU\ 1.10;<' ­

np ~ pcapsse3
 o nocr"4b30c4e1BBeneH"" BKO:.-.n03I1U" 1Q n3 C60nee B~ CO'O " OnOTHOCTb(), 410npenorepcmr ponuenneare.
 

CTOHKOCTb Knpoxony B03MO:<"0 ynoKOB I.'O B nOH"yKJ nneHK'! TOBOPOBCOCTP"",W" pe>;YUlI1 Mf1 " ' OnKJU\_II,I" KPORM" 
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Ynpyroe BoccroHoBneHHe OGecne'H" yCToi"'"Boe nonoxe-aeroaopo HOnonnere 30C4eT O.II1HOKJlU'" yCf1m, ii 

TOfiU\HHO, COOTBeTCTByeT>I0pMOTHBHOM'{ 3H04eHf1KJ, HKJ yBenH"" 'bcroar 30C4 yaen>14eHI1.J030pa BITl1OCKOilleneBOHronosse JKC1pynepa 

WHP~HO HOMOTKH },!~ n~ \.131I,e I-!€H~)l «o pccru3KcrPVJ ~1 ~ . 

4 
Ilpoxaocrs np~ pOCTll:lCeHHI1
 
OTHOCHTeJlbHOe YAllHHeHHe
 

npH pcapuee
 

n OB ~weH l1e 3H04eHI1. co/.\00nre.3I1H oGecne4"OOeTC" 30ever YBen11 4eHI1. Te,'Afle pOTYP~ nom-eaoro 60pOGOHO" 

oxno>'JjOKJU\I1, BonKOB, pe'yn"poBK" BOKYYI.',HOHC"CTeM~ "I"n" BBeneH"e", cneUl10nbHb!X A060BOI,', yBen""" SOKJill"X, l1eno 

nonnpsux rpynn. 
r- - --- - - - -------- - ---- - --- -- - - ---- - ---- - - - -- - ----- -- -

CTOHKOCTb KnpoKony [l OCTOTO"fHO AJl Sl ynoKoBl l-lnpoAyKTO C KomOil.\11MH, HO He pe;+.:YUlUI.\\4KPOSlMI-1 

YnpyroeBOCCTOHOBneHHe BpervneposseHe Hy:<noeTC", 06ecne""T HeoG ,on",'-,~ H ypOO€ t1b nonO",eH"" HOnonnere 
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