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AHH O T A U H f l
B aOKJiaae paccMaTpHBacTCH Bonpoc nameBoö u6hhoctm jkmbotĥ  

XHpOB H HCII0JIi>30BaHHH MX B np0H3B0^CTB6 $apUieBHX MHCOnpOflyKTOB.
ähh nojiyqeHHH npoayiCTa BacoKoro Ka^ecTBa c cooTBeTCTBy»wetf 

OTpyKTypoft HeodxoÄMuo codjnoaaTB onTMuajiBHoe cooTHonieHHe ÖeJiKOB, 
aapa h boäh. Ilpa yBe/iHqeHMH coaepaaHHa aapa b $apine M3MeHg»TCfl
BH3KOCTHH0 CBOftCTBa, XHp fleÖCTByeT KaK nJiaCTH$MIiHpyiOmHii KOMIlOHeHT» 
Tan KaK npoqHocTB cBH3eft, yaepxMBauuiHx ^HcnepcHHe qacTHHH ®MPa 5 
CHCTeiie, CpaBHMTeJIBHO H6BejIHKM* $OpMHpOBdHMe CTpyKTypbi TOTOBOrO
npoayKTa dejiKOBHMH, xhpobhmh koihioh6ht8mk m Boaoft npoHcxo^m b 
npoiiecce M3uejii>MeHHH h nocjieayameii BiiaepaKM $apma. KanecTBeHHHe 
noK33aTejiH h immeBaH ijghhoctb roTOBoro npoayKTa b asa^HTeJitHoii Me 
pe OÖyCJIOBJieHH H3MeHeHHHMK IMpOBOrO KOMnOHeHTa b TexHOJiorM̂ ecKoM 
npoaecce, b  ^bcthoctm, odpa30BauM6M 3MyjiBCMH. floaa auyjiirHpoBaH- 
Horo aMpa -  b bhäc npaMott aiiyjiLCHa; sMyjiBCHH He aojiaHa paccJiaH- 
BaTBCH npH TexHOJiorMqecKOä odpaÖOTKe* Ee CTadmiBHOcTB odycJioBJieHa 
COCTOHHHeM ÖeJIKOB, B âCTHOCTH MH03HH8, 3KTMH3» TJIOÖyJIflpHHX ÖeJI"
kobf odJiaaaioinHx CTadHJiH3MpyBinHM ÄeacTBaeM, pH, BBeaeHMeM $oc$aT°5» 
ÖeJiKOB KpoBH, uojiOKa h ÄP® HeaooijeHKa pojih anpoBoro KounoHeHTa 
CTpyKTypu $apma npHBOflMT k Henpabmjibhhm npa kt ane c khm peKOMeHflaii*1'
HM, B KOTOpbDC KOHê IHHfi 3$$eKT CT8BHTCH B 3aBHCHM0CTB TOJIBKO OT 
CBOÄCTB ÖeJIKOBOrO KOMOOHeHTS •

3HaMHTejiBHo jiy^inHä 3$$eKT noayqeH npH bboashmm b $apm 
TOBbIX aHpOBUX SMyJIBCMÄ • BLICOKOKaqeCTBeHHiie SMyJIBCMH nOJiy^eHH B°3" 
aeacTBHeM 3ByK0BHx KOJiedaHHfi qacTOTOft I I  Km, reHepapyeMboc rHflP0" 
ÄHHaMHMecKoM 3ByK0B0ä ycTaHOBKoft. KojidacHHe Ha^ejiHH c aapoBoft 
3MyjiBCMefl odJiaaaBT bhookoä ycboaehbctbk), anp pacnpeaejieH b cTpyK" 
Type npoaynra paBHouepHo, BoapacTaeT BoaocBH3HBaK)inaH cnocodHOCTB 
$apmeä, roTOBbia npoayKT MMeei JiymnHe opraHOJienTH^eeKHe noKaaaTe-'111 
h dojiee bhcokhm bhxoä.
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S U M M A R Y

In the paper the food value of animal fats and the utiliza
tion of the latter in the manufacture of emulsion meat produots 

considered.
To get a high quality produot of the proper structure, it is 

Necessary to maintain the optimum ratio of proteins, fat and wa- 
t®r. An increase of fat oontent changes sausage emulsion visoo- 
8lty, fat aots as a plastiflizing oomponent as the strength of the 
bonds, holding dispersed fat particles in the system, is oompar- 
datively low. Structure formation of the finished product with 
the protein and the fat components and water takes place during 
conuninution and the subsequent holding of the sausage emulsion, 
finished product quality and food value are, toagreat extent, 
°°nditioned with changes of the fat oomponent during technologi— 
cal processing, in partioular, with emulsion formation. The emul- 
sified fat is available as a direot fat emulsion; the latter must 
*ot be decomposed during teohnologioal processing. Its stability 
ts determined with the condition of the proteins, e.g* of myosin, 
a°tin, globular proteins possesiing a stabilizing effeot; with 
PS, phosphates added, blood and milk proteins, eto. Under-estima
tion of the role of the fat component in sausage emulsion struc
ture formation leads to wrong £raotioal recommendations, in which 
the ultimate effeot is related to the properties of the protein 
°omponent only.

A much better effeot is aohieved when adding ready fat emul- 
slons to the sausage mix. High-quality emulsions are prepared by 
applying sonic vibrations with the frequency of 11 kos, genera
ted by a hydrodynamic ultrasonio unit. Sausage products with a 
■̂ aciy fat emulsion added are of high digestibility, fat is distri
buted evenly throughout the produot, sausage emulsion water—bin
ding capacity is improved, the finished produot has better orga- 
b°lept±oal characteristics and a higher yield.
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Z U S A M M E N F A S S U N G

Im vorliegenden Vortrag werden der Nährwert von Tierfotten 
und deren Anwendung hei der Produktion von Fleischbräterzeug- 
nissen untersucht.

Zur Erhaltung eines hoohqualitativen Produktes mit entsprß- 
ehender Struktur ist das optimale Verhältnis von Eiweißen, Fett 
und Wasser notwendig. Bei der Erhöhung des Brätgehaltes an Fett 
verändern sioh die Viskositätseigensohaften, Das Fett wirkt als 
eine plastifizierende Komponente ein, weil die Festigkeit von 
Bindungen, die disperse Fetteilohen in einem System behalten, 
relativ klein ist» Die Strukturbildung des fertigen Produktes 
durch Eiweiß- und Fettkomponenten sowie Wasser geht bei der Zer
kleinerung und der nachfolgenden Reifung vor sioh. Die Quali
tätsmerkmale und der Nährwert des fertigen Produktes sind von 
den Veränderungen der Fettkomponente beim technologischen Vor
gang, nämlich von der Emulsionbildung, abhängig. Das emulgierte 
Fett soll eine direkte Emulsion darstellen; die Emulsion soll 
bei der technologischen Behandlung nicht zerfallen. Die Stabi
lität der Emulsion hängt vom Zustand von Eiweißen, nämlich My0" 
sin, Aktin und globularen Eiweißen, die eine stabilisierende 
Einwirkung ausüben, ferner vom pH-Wert, der Zugabe von Phospha
ten, Blut- sowie Milcheiweißen u.a.m., ab. Die Unterschätzung 
der Rolle der Fettkomponente in der Ärätstruktur fuhrt zu feh
lerhaften praktischen Empfehlungen, bei denen der Endeffekt in 
die Abhängigkeit nur von Eigenschaften der EiweiBkomponente ge
stellt wird.

Ein bedeutend besserer Effekt wurde bei der Zugabe von fer
tigen Fettemulsionen zu Brät beobachtet. Hochqualitative Fett
emulsionen wurden bei der Einwirkung von Schallschwingungen mit 
der Frequenz von II kHz erhalten, die in einem hydrodynamischen 
Schallgenerator erzeugt wurden. Die Wurstwaren mit Fettemulsion 
haben einen hohen Verdauungswert, das Fett ist in der Struktur 
des Produktes gleichmäßig verteilt. Das Wasserbindungsvermögen 
des Brätes nimmt zu, das fertige Erzeugnis hat bessere organo
leptische Merkmale und eine höhere Ausbeute.
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RESUME

Le r a p p o r t  t r a i t e  de la v a l e u r  a l i m e n t a i r e  des 
g r a i s s e s  a n i m a l e s  et de leur u t i l i s a t i o n  d a n s  la f a b r i c a t i o n  
des p r o d u i t s  de v i a n d e s  à p â t e  f i n e  é m u l s i o n n é e ,

P o u r  o b t e n i r  un p r o d u i t  de h a u t e  q u a l i t é  à s t r u c t u r e  
c o n v e n a b l e ,  il est n é c e s s a i r e  de m a i n t e n i r  un r a p p o r t  
o p t i m u m  e n t r e  les p r o t é i n e s ,  la g r a i s s e  et l ’eau.

U n e  a u g m e n t a t i o n  de la t e n e u r  en g r a s  c h a n g e  la 
v i s c o s i t é  de l ’é m u l s i o n  de la s a u c i s s e ,  la g r a i s s e  a g i s s a n t  
c o m m e  un f a c t e u r  p l a s t i f i a n t ,  car la f o r c e  des l i a i s o n s  
r e t e n a n t  les p a r t i c u l e s  de g r a i s s e s  d i s p e r s é e s  est r e l a t i 
v e m e n t  f a i b l e .

La s t r u c t u r e  du p r o d u i t  f i n i  s ' é t a b l i t  au m o m e n t  du 
b r o y a g e ,  et d é p e n d  des c o n d i t i o n s  d a n s  l e s q u e l l e s  l ' é m u l s i o n  
est e n s u i t e  t e n u e ,  car e l l e  ne d o i t  pas ê t r e  d é c o m p o s é e  
p e n d a n t  le p r o c e s s u s  t e c h n o l o g i q u e .

Sa s t a b i l i t é  est d é t e r m i n é e  p a r  l ' é t a t  des p r o t é i n e s ,  
en p a r t i c u l i e r  de la m y o s i n e ,  de l ’a c t i n e ,  des g l o b u l i n e s  
p o s s é d a n t  un e f f e t  s t a b i l i s a n t ,  de m ê m e  qu e  pa r  le pH, les 
p h o s p h a t e s ,  les p r o t é i n e s  du sang ou de lait a j o u t é s ,e t c ..

U n e  sous e s t i m a t i o n  du r ô l e  des g r a i s s e s  d a n s  la 
f o r m a t i o n  de la s t r u c t u r e  de l ’é m u l s i o n  des s a u c i s s e s  
c o n d u i t  à des r e c o m m a n d a t i o n s  p r a t i q u e s  e r r o n n é e s ,  a b o u t i s 
s a n t  à c o n s i d é r e r  q u e  l ' e f f e t  u l t i m e  est s e u l e m e n t  lié 
aux p r o p r i é t é s  de s  c o m p o s a n t s  p r o t é i q u e s .

Un r é s u l t a t  b i e n  m e i l l e u r  est o b t e n u  en a j o u t a n t  
une é m u l s i o n  de g r a i s s e  à la p â t e  de la s a u c i s s e .

De s  é m u l s i o n s  de h a u t e  q u a l i t é  sont o b t e n u e s  en 
u t i l i s a n t  des u l t r a  sons à la f r é q u e n c e  de 11 kc o b t e n u s  
à l ’a i d e  d ’un a p p a r e i l  h y d r o d y n a m i q u e .

Les s a u c i s s e s  o b t e n u e s  à p a r t i r  de l ’a d d i t i o n  
d ’u n e  é m u l s i o n  de g r a i s s e  ont une f o r t e  d i g estibilité,*  
la g r a i s s e  est d i s t r i b u é e  r é g u l i è r e m e n t  d a n s  le p r o d u i t ,  
le p o u v o i r  de r é t e n t i o n  d ’eau de l ’é m u l s i o n  de la 
s a u c i s s e  est a m é l i o r é  a i n s i  qu e  les q u a l i t é s  o r g a n o l e p t i q u e s  
et le r e n d e m e n t .



TEXHQJIOmECKAH PCJIL IMPOB IIPM HP0M3B0JICTBE MPUIEBHX
MBCOIIPOJiyKTOB

Odiime GBejuemK o CTpyKType KpjióacHoro $apma n ee
ftOPMHPOBaHílfl

üpodJieMa acn0JlL30BaHHH HHBOTHHX JKHpOB B KOJltfaCHOM npOH3BÔ CT"
Be HMeeT £Be ctopohhj QuHa CBH3aHa c hx BjiHHHHeM Ha
Byro HeHHOCTB npojtyKTa; flpyran -  c HeoóxoHHMOCTBio pamioHaJiBHoro 
H B03M07KH0 ÓOJiee nOJlHOrO HCn0JlB30BaHHH B npOMHIUJlGHHOCTH.

JIioóHe CBoíicTBa Jiiotíoro Tejía 3aBUCHT ot ero cocTaBa a cTpyKTyP11, 
UejiB MHornx TexHOJioríiqeciaix npoiieccoB npon3BecTH Taime ñ 3 Nieaení^ 
cocTaBa a cTpyKTypu chpbh, KOTopne HeotíxonHMu jyw ero npeBpafleííílíI 
b nponyKT, c nanepen 3ajtaHHKMH CBogcTBaMH, h KOTopue odoómaioTCíi 
noHHTüeM ero KanecTBa.

JUa niimeBux nponyKTOB k HHCjiy oteaTejiBHHx cbohctb cjienyeT 
OTHecTH, b nepByio onepeflB, hx BHCOKyio nnmeByio neHHOCTB, óe3Bpeí" 
hoctb fíjix nejioBeKa h Te BHenHMe noKa3aTejia, no kotophm noTpedn^ 
TejiB cocTaBJLHeT nepBHHHoe cy^eHne o KanecTBe npoflyKTa. HapKHy c 
3THM, HeMajioBaxtHoe 3HaHeH£te b 3K0H0MnnecK0M oTHomeHHH HMeeT 3aHa 
na nojiyHeHHH MaKCHMajiBHoro Buxo^a npoayKTa npH coÓJUQ«eHiiH Tpeó°" 
BaHHü cTaanapTOB hjih npyria  o$HUHajiBHiix noKyMeHTOB k cocTaBy ^  
ayirra.

OneBiUiHO, BHCKa3aHHHe BHine coodpaxeHíiH « ojukhh Óiitb npnHHTH B° 
BHHMaHHe npa paccMOTpeHJM h pemeHHH npodjieMH panuoHajiBHoro flC" 
nojiB30BaimH auipoB b TexHOJiomnecKiix npoiieccax npojasBOflCTBa ko£" 
ÓacHtix

Bonpoc o nameBoñ neHHOCTH mbothhx xhpob paccMaTpHBaeTCH ® 
npyroM noKJiajie. npH3HaBaa 3a huma Bucoicyio nnmeByB neHHOcTB.MOJ^0 
OrpaHHHHTBCH TeM, HTO COtfepxaHHe HX B dOJIBOIHHCTBe KOJIÓaCHHX 03" 
íejuaü Bnojme .nocTaTOHHO üjlh ynoBJieTBopeHHfl noTpedHocTeñ opraH#3" 
Ma nejiOBena. Ho ÓyByHH b cocTaBe nponyKTa, jkhph bjuihíot Ha ero 
nwneByio neHHOCTB b pejioM. 3KcnepnMeHTajiBHO Ha jikwhx ycTaHOBJietf0’̂  
HTO BH£ JtHpa H KOJlHHeCTBeHHOe COOTHOUieHHe Ó6J1KOB SL JKHpOB B COCÍa
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se npoxyicTa bjihhkjt Ha ycBoneMocTB Tex a xpyrax. lipa 3aBHüieHH0M 
coxepjsaHaa sapa b npoxyKTe topmo3Htch OTxeJieHae sejiyxonHoro coKa, 
3aMexJLHeTCH nepeBapaBaHae dejiKOB nencHHOM. C xpyroft ctopohu, bo3- 
Cysxax noxxeJiyxoHHyio Hejie3y, xap cTMMyjiapyeT BtwexeHae naHKpea- 
TanecKoro cona He toxbko Ha ceda, ho a Ha a30THCTHe BemecTBa a 
yrjieBOXH / I 5 ,  26 /.

lipa KopMJienaa codaK mhcom a CBamiM xapoM (cooTHonieHae dexKOB 
a stapa 1:1) odHapyaceHO yxxaHenae xaT.eHTHoro nepaoxa, yMeHBmeHae 
cox epataran nencaHa b jKejiyxoraoM coae, noraaterae KacjioTHOcTa.VBe- 
Jianerae KOJia^ecTBa sapa ycyrydJLseT 3Ta raneran . C xpyroñ ctopohh, 
naHKpeaTHHecKBfi cok, CTHMyxapyeMHíí xapoM, oTjmnajiCH dojiee bhco-  
khm coxepjRaraeM dejiKa a $epMeHTOB, nei* noxyHeHHHfi: Ha Mace /4 7 / .

Taraia odpa30M, bo—nepBHx, yraTHBan HopMajiBHyio noTpedHOCTB op- 
raHB3Ma b xapax, cxexyeT npexnojiaraTB cymecTBOBaHae KaKoro-TO on- 
THMyMa b cooTHomeHaa dexKOB a sapoB, exaHOBpeMeHHQ nocTynajomax b 
opraHa3M; bo- btophx, oneBHXHO, nes* Jiyarne a nojiHee 3MyxBrapoBaH 
xap, TeM dHCTpee oh 3BaKyapyeTcn H3 xexyxKa a Jierne nepeBapaBa- 
k>tch dejiKa.

CneuaajiLHHX xaHinix no noBOxy onTHMaxBHoro coc’TnonieHHH dejiKOB 
a ampa, exxHOBpeMeHHO nocTynaDmax b oprara3M c mhchoü nameü, b 
XHTepaType HeT, ho, no-BnxaMOMy, stot onTaMyM Hé xoJi&eH cjianiKOM 
OTJiaHaTBCH ot Toro cooTHomeHHH, KOTopoe peKOMeHíyeTca b cpexneM 
Xjih jmeBHoro pauaoHa miTraan, T .e . 100:100 / 8 /  npa Hararan b xa- 
naxax okojio 8 ex. BHCOKOHenpexeJiBHHX khcjiot; MaKCñMajiBHoe kojih-  
HecTBeHHoe cooTHomeHae xapoB k dejucaM -  okojio 350 : 250. CymecT- 
ByeT npexnoxoxerae, hto oiiTaMajiBHoe coxepKarae sapa b mhchhx 
npoxyKTax xoxxho cocTaBJLHTB 75$ coxepxaran dejnca. C yaeTOM Toro, 
hto MHCHHe npoxyKTH, khk npaBaxo, ynoTpedJunoTCH b namy c xxedHH- 
mh a3xexaflMH, coxepsamaMa dexKa, mosho noxaraTB, hto b npoMmiuieH- 
hhx ycjiOBaflx, acxoxn a3 xonycTHMoro KQxanecTBeHHoro cooTHOiDenaH 
xanaxoB a dejiKOB, nejiecoodpa3HO BnpadaTHBaTB Tpa Tana KOjidacHux 
a3xejiañ, c perjiaMenTapoBanaeM ax HasHaneran:

— KOjidacHHe a 3xejLaa odmero HasHaneran» BMeiomae onTHMajiBHoe 
KojianecTBO rapa ( okojio 20-22$ b bbx® rapoBOfi TKana),

_ KOJidacHue a3xeJLan bhcokoA KaxopafiHOCTH, coxepJKamae MaKcawajiB- 
Hoe ROJiaaecTBO rapa (xo 25-26$ b Baxe rapoBOft TKana).

-  KOJidacHue H3xejWH xaeTanecKoro Ha3HaneraH, y kotophx Koxa- 
HecTBO rapa MeHee onTaMaxBHoro.
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CtaHaKo, KaK öuäo  ynoMHHyro BHine, nameBaa hchhoctb npojiyKTa 
3aBHCBT He TOJ1BKO OT er o  COCTOBa, HO H OT CTpyiCTypH. y  KOJIÖaC- 
hhx H3«eJiHM óojiLinoe 3HaqeHHe HM66T, bg—nepBHX, CTpyKTypa npo^yK" 
Ta b nejiOM, T . e .  npocTpaHCTBeHHoe p acn p eseaeH ae a  cbä3B óesKOBO" 
ro  H JKHpOBOrO KOMnOHeHTOB; BO—BTOpHX , CTpjTKTypa caM oro KHpoBoro 
KOMHOHeHTa.

y  BapeHHx KOjiöacHHx asseaaÄ, BKJUDHaa $apmeBue KOHcepBH, MP0' 
BOñ KOMHOHeHT MOXeT ÓHTB IipeSCTaBJieH KyCOHKaMH EHpOBOii TKäHH 
óojiBomx sum MeHBnmx pa3MepoB, pa3pyraeHH0ä b toä  sum hhoM cTene^  
KHpOBOÖ TKaHBK) (COCHCKH, CapSeJIBKH) , TOIUieHHM EHpOM. OlieHHBafl 
Kaaqmft H3 nepeaacjieHHHx BapaaHTOB b acneKTe so. bjiahhah Ha nam0'  
By*) ueHHOcTB nposyKTa, caesyeT hmötb b Basy, ^to  pacsenaeHa» 
pa aana30ä naHKpeaTaaecKoro cona sojixho npesmecTBOBaTB p a s p y ^  
Hae öejiKOBOö ochobh CTpyKTypn xapoBOë TKaaa a BBaKyasHH *apa ^  
aeaysK a. IIocKOJiBKy ochobhhm öeaKOM coesaHHTeaBHOfi TKaHa aBJUíeT" 
ch KOJUiareH, kotophh  saate nocae TenaoBOä oópaóoTKa cpaBHaTesfcHO 
TpynHO pacmeiuineTCH nencaHOM a TpancaHOM, mokho noaaraTB, hto 
npoijecc pa3pymeHHfl óejiKOBoa ochobh xapoBoft TKaHa öyseT npoTeKaT1, 
SOBOJiBHO MesJieHHO a Tew x y x e , aeM Kpyimee KycoHKH xapoBoS TKaHfl» 
a HaoöopoT. BHffleasjioateHHoe cnpaBesaaBO jum atapa-CHpua, cosep®a" 
merocH b KoadacHHx a3seaaax .

Opa oópaóoTKe cocTaBHHX aacTeñ $apma Ha KyTTepe BHaaaae np°" 
acxosaT MexanaaecKoe pa3pymeHae TKaaeñ, a 3aTeM - HHTeHcaBHoe 
Haöyxanae c yqacTaeM BBeseHHOft b $apm b o s h . lipa pa3pymeHaa mh- ' 
meHHHe BoaoKHa pa3pe3aBTca npeaMymecTBeHHO nonepeK oca, a coseP' 
xaMoe ax BHTeKaeT Hapyaty. ^ ctb mraenHax nyqKOB pa3pe3aeTca 
oca BOJioKHa so ots csbh hx BOSoKOHea. ïïpeoôjiasajotnaft pa3Mep aacTütt 
He npeBHraaeT hcckojibkhx MHKpoMaKpoH. Opa HaöyxaHaa 3Ta aacTai# 
oópa3yx)T Maccy 3epHacToro cTpoeHaa. B Hefi oÖHapyxaBaioTCH nosyPaS 
pymeHHHe m m e  anne BOJioKHa, oöphbkb coesaHaTejiBHOñ a atapoBOÜ tkö" 
Heö, KpoBeHocHHx a jiaw^aTanecKax cocysoB, HepBHHx bojiokoh,
BHe KJieTKH, a TaKsce sacnepcHHe atapoBHe aacTaisi OBanBHOË, peace 
tnapooöpa3HOä $opMH, aHKancyaapoBaHHHe OTpyKTypapoBaHHOii desKOB0 
oöo s o h k o ä /52, 53, 58, 69, 74, 91/. Haaanae nocsesHax CBaseT0̂  
cTByeT o nacTHHHOM aMy^BrapoBanaa acapa, KOTopoe npoacxosaT b Ve' 
3yjiBTaTe 3HaHHTejiBHoro MecTHoro noBHmeHaa: TeMnepaTypu, hto flP11" 
BOSHT k ToqeHHHM neperpeBaM MaTepaasa a njiaBJieHHD acapa. 0öpa30" 
BaHae BHcoKOsacnepcHOñ aMyjiBcaa b o3m o x h o npa HHTeHcaBHoñ Mexatf^
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^ecKog oöpaöoTKe xnpa. Epä pa3pymeHHH auipoBot mieTKH 0Öpa3yeTCH 
TOHKojmcnepcHaa CTOHKaH 3MyjiBci!H.

IIpenapaT m h c h o ä  HacTH BapeHoro Rapina HMeeT bhä MejiKO3epHHCTO0 
cBeTJI0-p030B0it Mac CU C BKJIIOHeHHUMii B BJime OÖpUBKOB MHUieHHHX nyn- 
KOB h BOEOKOH, OÖpUBKOB COeÄHHHTeJlBHOä H MpOBOli TKaHeft, MPOBUX 
•SHcnepcHux nacTjm, nojiocTeft c 3acTyaHeBmHM tjhothhom Ha BHyTpeH- 
fleft hx noBepxHocTH /54/.

TaKHM 0Öpa30M, npn KyTTepOBaHHH MniB Hae tl &Hpa b öcuiBaieM hjih 
MeHBDieM KOJIHHeCTBe, B 3aBHCHMOCTH OT yCJIOBHÄ, BUfleJIHeTCH H3 KJie-
t o k, oöpa3yn sMyjiBCHD. Ho pa3pymeHHe TKajm h aMyjiBrupoBaHne senpä 
HHKor.ua He öuBaeT aojihum.

% c t b (5ejiK06 pacTBopneTCfl h nepexo^HT b HenpepuBHyio $a3y c h c - 
TeMH. PaCTBOpeHHaH HaCTB öeJIKOB, OCOÖOHHO ÖeJIKOB aKT0MH03HH0B0Ö 
ipaKixHH, onpeaejineT Kore3Hio $apma, a noejie TenjiOBoä oöpaöOTKH 
°Öpa3yeT HenpepuBHui npocTpaHCTBeHHuä KapKac, oÖycjiOBJiHBammM 
CBH3H0CTB CTpyKTypU iipQHyKTa, B HHeitaX KOTOpOrO HMMOÖHJlH3yTOTCH 
HepacTBopHMue nacTHnu, b  t o m  HHCJie h Hacraiiu soipoBoro KOMnoneHTa 
/44 , 55 , 69 , 80 , 8 3 /. Oh c b h h h o , npoHHOCTB CBH3H nacTim 3Toro k o m - 
HOHeHTa CO CTpyKTypHHMH SJieMeHTaMH npOJiyKTa OÖBHCHHeT-

He TOJ1BKO CTeneHBD OMyJIBrHpOBaHHH ÄHpa npH KyTTepOBaHHH, HO H 
XapaKTepoM ynacTHH acapOBoro KOMnoHeHTa b $opMnpoBaHHH cTpyKTypu 
B nepuoÄ TeruiOBOä oöpaöOTKH.

OcHOBHBancB Ha npeacTaBJieHHH oö ocoöeHHOCTnx MexaHH3Ma nepe- 
HapHBaHHH namu öejiKOBO-jmmmHoro cocTaBa, cjie^yeT nojiaraTB, h t o  
Hpn BBefleHHH b $apiii TomieHoro aapa mox ho oxanaTB Haadojiee öjia- 
ronpHHTHoro pe3yjiBTaTa ä i h nameBoii ueHHOcTH npo^yRTa. Ho npa 3t o m  
Aojnma öutb oöecneneHa ÄOCTaTOHHO BueoKan cTeneHB ÄacnepcHOCTH 
^poBoro KOMnoneHTa $apma.

3HaneHHe CTpyKTypu npoÄyKTa He HCHepnuBaeTCH ee bjihhhhcm Ha 
HHmeByio ueHHOCTB. Ot ee ocoöeHHocTeä 3aBHCHT pas apyrax KaaecT- 
bchhux npH3HaKOB h buxoä npOÄyKTa. 3to oöcTOHTejiBCTBO TpeöyeT 
fleTajiBHoro paccMOTpeHaa $opMapoBaHaa CTpyKTypu cuporo $apma h 
roTOBoro npoÄyKTa. MHoroaacjieHHHe accjienoBaHaa noKa3ajm, hto 
3to BnojiHe peajiBHO Ha ocHOBe nojioseeHaft H3 oöJiacTH $H3Hko- xhmh-  
HecKoli MexaHHKH ÄacnepcHux CHCTeM, yaeHae o kotopux pa3pa<5oTaHO 
HKa^eMHKOM n.A.PeÖMHÄepoM h ero ekojioö /2 7 , 38 /.

CupoÄ KOJiöacHuii $apra no cTpyKType h CBOiiCTBaM npaÖJiasiaeTca k 
■ ĤcnepcHUM cHCTeMaM Koaryjumaoimoro Tana. B cacTeMax TaKoro po.ua
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ÄacnepcHue HacTauji coeÄHHeHH Äpyr c ÄpyroM HenpoHHHMa KoaryjiHixnofr”
HHMH CBH3HM0, OÖyCJIOBJieHHHMH H3ÖHTKOM IlOBepXHOCTHOÄ 3HeprHH, Ä 
ÄeäcTByBmHMH nepe3 ähenepeaoHHyro epe^y. 3th CBH3a chjiohhh k THK- 
coTponaa, BCJieÄCTBiie nero bch cacTe&ia oöJianaeT TaacoTponHHMH cbo#" 
CTBaMH a npoHBJiseT cnocoöHOCTB k TeneHaio, ecjia ÄeftcTByiomee aaca- 
TeJiBHoe HanpHsemie npeBHraaeT npeaejiBHoe HanpnxeHae c^Bura. Mx 
CBOäcTBa noaTOMy Moryr öhtb b ÄOCTaTOHHoft Mepe oojiho BupaxeHH P&
o.iormecKHMH xapaKTepHCTBKaMH /3 , 9-13 , 44-46, 73, 103, 104/»

Ochobhhm cTpyKTypooöpa3yioiuHM MaTepaajiOM KOJiöacHoro $apaia hb~ 
jutotch öejiKOBtie BemecTBa, jannun a Bojca, aoTopue KOJLHHecTBOHHO 
npeodJia£a»T b cocTaBe (f&paia /44 , 68/. HeaoTopue a3 BemecTB, co- 
ÄepxamaecH b HeöojLBmax KOJLHHecTBax, OKa3UBaioT BjiaaHae Ha cboöct- 
Ba cTpyKTypn $apma (nanpaMep, aJieKTpojiaTu). OneBHÄHO, npoHHOCTB 
a ycToftqaBocTB CTpyaTypu $apma b nejiOM aaxojunTcsi b npnMoii 3aBa- 
CHMoeTa ot npoHHOCTa GBH3eÄ Me»Äy BceMa TpeMa CTpyaTypooöpa3yo~ 
maarn KCÄanoHeHTaMH. Hpohhoctb cbh3H Meaay hhmh nooizHa öhtb .nocTa" 
tohhoö, htoöh cacTeMa He pa3pymajiacB npa nocjie.nyBmeit TeiuioBoä 
oöpaöoTKe.

ynaTUBan ocoöeHHOCTH cocTaBa cuporo KOJiöacHoro Rapina a coctoB" 
Hae ero KOMnoHeHTOB, cjie^yeT noflHiipaHyTB, hto HenpepHBHaa $a3a 
ero CTpyaTypu npeÄCTaBJieHa khähoä $a30ä, co êpscamel! pacTBOpaMHe 
öejiKH, MHoronacjieHHHe pacTBopaiiHe opraHHHecaae BemecTBa a aJieaTP0-" 
Jiara, a npepHBHaa $a3a -  HacTauaMii öejiKOBOii a .nanaÄHoa npapô H 
pa3HHx pa3MepoB, bhjiotb äo Tanax, aoTopue xapaKTepHH jplh kojuiô " 
HHX CaCTeM.

Taa aaa b HenpepHBHyu $a3y bxo;i;ht aaa rjioöyjinpHHe, Taa a 
pajuiapHHe öejiaa, aMeamae ynjumeHH;re $opwy, oöpa3yroTCH pHXJiue aT" 
peraTH, 3anajwjoomae BecB oöbom 30ua. 0öpa3yeTcn ajiacTHHHHii Taa- 
coTponHHÄ aapaac, b kotopom pacnpanejieHH HepacTBopHBoiaecH qacTUi '̂ 
npH3Haaa bqjiohhhctoä CTpyaTypH HenpepHBHOfi $ii3H oönapyxeHH npa 
ajieaTpoHHOM MaapocaonapoBaHaa /5!>/.

Cbh3b Menny âcTaijaMH npepuBHoft $a3H b aTcä cjioxhoM cacTeMe 
ocymecTBJLHeTCH nocpeacTBOM nacTin, pacTBopeHHiix b HenpepuBHOfi 
$a3e öejiaoB nyreM B3aaM0£6ftcTBHJi c amaa aepe3 cojiBBaTHue oöojiô " 
aa, $aacapoBaHHue raÄpo$ajiBHHMH neHTpaMH. IIoaTOMy npoHHOcTB a 
CTaöajiBHOcTB CTpyaTypH cuporo (fripma Bcenejio 3i.BacaT ot chocoöboC ' 
Ta a B3aaM0ÄeäcTBa» c boäoA aap. öejiaoBoro, Taa a aapoBoro homoo" 
HeHTOB $apma.
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IIOMBMO 3T0r0, HOftOÖHO ÄpyTBM ÄHCIiepCHHM CHCTeMaM, CBOfcCTBa
KojiöacHoro cpapma 3aBacírr ot oóteMHOñ äom  ÄacnepcHux HacTim b 
CHCTeMe, MX npMpÔ H M, OCOÖeHHO, pa3MepOB H $OpMH.

Ocoöoe 3HaqeHHe HMeeT nepexo# b pacTBopeHHOe cocTOHHae öejiaoB 
^ktomho3Hhoboíí $paauaa b nepao# BH£ep£KH MHCa B IlOCOJie H B npo- 
Uecce nocjieayromero mhteHCBBHoro B3MejiBHeHaH ero /4 4 , 79, 80 /.
Hx pacTBopeHne oöycjiOBJieHO TeM, hto aojianecTBO aoóaBjmeMoií cojim 
°03aaeT KOHaeHTpaiyiK) sjieaTpojiaTa, ÖJiasayB k pacTBopföomeft. Bjiaro- 
^paaTHoe BJiaaHae pacTBopeHBH ööjikob aaT0MB03BH0B0ii ^paaiiaa Ha 
^exHajioranecaae cBoäcTBa $apaia xopoaio a 3BecTH0 H3 omrra hchojib-  
SOBaHHH napHOrO MHCa, B KOTOpOM aaT0MB03BH B 3HaHHTeJlBHOH naCTH 
^MCCOHHUpOBaH Ha aaTBH H MH03MH, OÖJiaRaDmae ÓOJIBQieíi paCTBOpZMO—
ctbd. ÄocJaBJieHiie k oxJia^eHHOMy MHcy (nocjie paspemenaa oaoneHe- 
hmh) napo$oc$aTa, HanoMHHaiomero cbohm ÄeäcTsaeM AT$, npaöjmsaeT 
°BoñcTBa Maca k napHOMy coctohhbi) /32,7(

3KcnepHMeHTajiBHO Äoaa3aHa nojioxaTejiBHaa pojib óeJiaoB aKTOMHO- 
3hhoboö $paama Ha aMyjiBrapoBaime xapa a cTaöajiBHOCTB aMyjiBcaa,
0 HeM noÄPOÖHee ÖyaeT CKa3aH0 no3Ke.

HeoöxoÄHMae npeanocHJiaa äjin $opMapoBaHHH Ha&aejRameñ cTpyicrypH 
Rapina -  Äomman cTeneHB ÄacnepcHocTa a cTpyKTypa hhcthh, pasHO- 
^epnoe pacnpe^ejieHae coctöbhhx nacTeä -  co3Äai)TCH b nponecce hh-  
1‘eHcaBHoro a3MejiBHeHHH aoMnoHeHTOB (fapnia. CoócTBeHHO $opMapoBa- 
Hae KoaryjiaixHOHHOÄ cTpyaTypH Rapina hpohcxoäht b nepaoÄ ocaaaa
(BnnepxKH nepea TeiuiOBOft oópaóoTKOñ).

HccjieÄOBaHae a 3MeHeHBH peojiorB^ecaax cboäctb Macen a cTeneHH 
■ ĉnepcHOCTa nacían b npouecce ayTTepoBaHan / I I ,  12, 22, 24/ ho-  
Ra3ajio, hto b HamaBHHÄ nepaoÄ 3Toro npoaecca, Ha $0He pe3Koro 
yBejujHeHHH cTeneHa zcacnepcHOCTa, npoacxoÄHT 3HaHHTejiBHoe naneHae 
Bhskocth a npejjejiBHoro HanpaateHaH CÄBara npa napajuiejiBHOM Hapac- 
Tanaa jianaocTa. XapaaTep öthx a3MeHeHañ Bnojwe oTBeaaeT npefioTaB- 
’freHHD o npeoÖJtanaHaa nponecca pa3pymeHBH HaTaBHOö mieTOHHOft 
°TpyKTypn TKaHeÄ. 3aieM, Hapasy c npQÄOJUsanuaMCfl noBunieHaeM ä h c -  

flepcHOCTB a pocTOM jianKOCTa, BH3K0CTa a npeaeJiBHoe HanpiiseHMe 
cÄBara HanaHauT yBejiaHHBaTBCH äo aaaoro-TO MaacaMyMa. 3to moäct 
öhtb BocnpaHHTO aaa Äoaa3aTejiBCTBO Haaajia $opMHpoBamiH hoboä 
°TpyaTypni  Ilo ÄOCTaxeHaa MaacaMyMa peojioraaecaae xapaKTepacTaaa 
SönaHaroT CHaxaTBCH, yMeHBmaeTCH Taaxe a jianaocTB, xoth CTeneHB 
íacnepcHocTa npoÄOJUtaeT B03pacTaTB. HacTynaeT HexejiaTejiBHoe a3Me-
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Henae CTpyKTypa, xapaKTepa3yeMoe b npaKTHKe TepMHHOM nepeKyTTepO' 
saHae. npaaaHa 3Toro HBJieHHa — JiOKajiBHaS neperpeB KyTTepyeMO# 
Maccti ^ 0  100 C a Btnne. B pe3yjiBTaTe npoacxo,iyiT .neHaTypanaa a Koa~ 
ry jum aa tocth  óejiKOB HenpepaBHog $ a3a a óeaKOB, oópasyromax cTpyK"
TypHpOBaHHHÉ 3amHTHHÍÍ CJlOñ JtHCnepCHHX HaCTHH KJipOBOrO KOMTlOHeHTa* 
CTpyKTypa roTOBoro npo,nyKTa paspaxjiaeTca, opa TermoBoS oópaóoTKe 
OTflejmeTCH óyjiBOH a xap .

XapaKTepime asMenenaa peoaoraaecKiix cboííctb $apina b nponecce 
KyTTepoBaHBH Moryr óhtb nojiosceHa b ocnoBy onpeflejxeHHa onTHMaJiB- 
hoíí npoaojiaujTejiLHocTii KyrTepoBaHaa a KOJiaaecTBa floóaBJtaeMoa k 
$apmy bo^h b 3aBacaMocTa ot ero cocTaBa / I I ,  12/. Ohh nparoflHH 
Tarase a jy u i pa3patíoTKH cacTeM aBTOMaTaaecKoro peryjiapoBaHaa npo" 
necea KyTTepoBaHaa / I ,  5, 19/.

Meamy peojioraaecKHMa a noBepxHOCTHHMa xapaKTepacTHKaMa caporo 
papilla, C O^HOM CTOpOHH, a npOHHOCTHHMH CBOÜCTBaMH, CBH3 H0 CTBK) 
CTpyKTypa a bkxô om npoayKTa -  c flp y ro á , cymecTByeT 3aKOHOMepHatf 
crh3B /4 4 / . 3to oóCTOHTeJiLCTBO no3BOJLaeT, BO-nepBax, peniaTB 33"  
^a^iy no^óopa c ap ta  b pacaeTe Ha «nocTaxceHae onpe#ejieHHax cboííctb 
a BHXofl npo,nyKTa; bo- btophx  co3£aeT bo3mojkhoctb jum aBTOMaTaaeC" 
Koro peryjiapoBanaa Bcero nponecca a3roTOBJieHaa $apma.

O^Hano pjla  peojioraaecKHx c b o ííc tb  xapaKTep ynoMaHyToñ CBa3H 
He HBJiaeTca o,n;H03HaaHHM. B o^h h x cjiyaaax 3 Ta c b h3b npaMaa: pocTy 
3HaaeHaa peojioraaecKax c bo ííctb  chapina OTBeaaeT noBameHae npoaHOCTfr 
hhx xapaKTepacTaK a CBa3H0CTa CTpyKTypa roTOBoro npo#yKTa, Hanp^" 
Mep, Banepaica Maca b nocojie /23, 39/; b ap yrax  - otípaTnaa; na^e- 
hhd  peoaoraaecKax c bo ííctb  oTBeaaeT noBaineHHe npoaHocTa a csa3"  
hocth CTpyKTypa roTOBoro a p o rra ra , kbk otí stom  ynoMHHajiocB BHine. 
3to t  Bonpoc eme Mamo H3yaeH. Qii¡HaKO 3KcnepaMeHTajiBH0 ^oKasano, 
hto  Meawy jlhiikoctbk) $apma, CBoücTBaMa CTpyKTypa a BaxoaoM roTO - 
Boro npo^yKTa, cymecTByeT, KaK npasajio , npaMaa CBa3B / 44/ .  3to 
Bnojiae ecTecTBeHHO, nocKonBKy pemaiomyiD pojib b ^opMapoBaaaa cTpyfl” 
Typa roTOBoro npoayKTa arpaeT Ta acxna ÓejiKOB, KOTopaa b capoM 
$apaie nepexojínT b pacTBopeHHoe cocToaHae a onpejo¡ejiaeT BejiaaaHy 
jianaocTa. Cjie^yeT QKHaKo 3aMeTaTB, hto  acTBHHaíí xapaKTep 3 aBaca" 
mocth Meamy JianKOCTBro, CBOñcTBana a Baxo^OM npo,nyKTa oóHapyRHBa" 
eTca JiamB npa Tanax ycjiOBaax onpe^ejieHaa 3 Toro noKa3aTejia , Kor.ua 
raaBHoa ero  cocTaBJlaKmeg agoiaeTca Kore3a a , a  He a a re3aa  $apma.
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HanpaMep, npa ö o j l b o i o m  cosepaaHaa aapa b  $apme a H e c o d T O e H a a  

3Toro yoaoBaa KapTaaa MoaeT nojiyaaTBca odparaaa /2 b / .
KoaryjianaoHHaa cTpyKTypa $apaia, KaK TaKOBaa, nocjie 3aBepmeHaa 

ero H3roTOBJieHiiH a mnpaneBaHaa npa dojiBoiax c k o p o c t b x  acTeaeHaa 
H3 u,eBKH 0Ka3HBaeTCH nojiHOCTLH) pa3pymeHHoö. Ee cTaöajia3anaa a 
OKOHHaTejitHoe <J>opMapoBaHHe b  t o m  Bflme, k b k  3TO HeodxoaaMO ÄJia 
flojiyqeHHH npoayKTa Haaaexamero KaaecTBa a  c ä o j l k h k m  b h x o ,h;o m , 
npoacxoÄHT b  nepaoa 2-3-aacoBOö ocaaKa. Pemaiomee 3HaaeHae ¿via 
CTadajin3anaa cTpyKTypu aMeeT TaKse Ta ä o j l h  öejiKOB aKT0MH03HH0B0ii 
^pannaa, KOTopan pacTBopeHa, a ax c i i o c o ö h o c t b  k  THKeoTponaa.

y a a c T a e  g a P Q B o r o  K O M n o H e H T a  b  c b o P M a p o B a H H a  
C T p y K T y p a  kapina

O c H O B H o e  B H a M a H a e  b  Ä O i m a n e  y s e a a e T c a  M e x a H B 3 M y  y a a c T a a  s a p o -  
B o r o  K O M n o H e H T a  b  ^ o p i u a p o B a H a a  c T p y K T y p B i  aan c u p o r o  ^apnia, T a K  
a r o T O B o r o  n p o a y K T a .  BHe 3 a B a c a M 0 C T a  o t  T o r o ,  b  k b k o m  B E m e  o h  

b b o ^ h t c h  b  c o c T a B  $apaia ( s a p o B O Ä  T K a a a ,  T o i u i e H o r o  a a p a ) ,  B a & H o e  
^ H a n e H a e  a M e e B T  K o a a a e c T B O  3 T o r o  K O M n o H e H T a  a n p o a H O C T B  e r o  c b h -  
3a c £ p y r a M H  C T p y K T y p H H M H  a n e M e H T a M H  p a c c M a T p a B a e M O f t  cacTeMti.

0 K O j i a H e c T B e  a a p a ,  K O T o p o e  moxho p e K O M e H Ä O B a T B  a 3  cooöpaaeHiifi 
n a m e B o ö  p e H H O C T M  n p o a y K T a ,  r o B o p a j i o c B  Bbime. Ît o  a a c a e T c a  k o j i h -  
H e c T B a  a a p a ,  a o n y c T H M o r o  ö e 3  p a c a a  3H a H a T e j i B H o a  K o a a e e n e n n ä n  n p a  
T e r m o B o ä  o ö p a ö o T K e ,  to n p a  oöhhhhx y c a o B a a x  B 3 r o T O B J i e H a a  n p o a y K -  
tob c M a K p o c K o n a n e c K a  o a H o p o j y i o Ä  C T p y K T y p o f t  oho äojumo öhtb b 
npe^ejiax 20-30/6 b B a a e  aapOBolt T K a n a  / I 0 2 / .

K a a  y a e  y n o M a n a j i o c B ,  KOJiöacHHfi $ a p m  cjiesyeT p a c c M a T p a B a T B  K a K  
^ a c n e p c H y i o  c a c T e M y  T a n a  d e j i o K - B O Ä a - s a p . B o ^ a  H B J i a e T c a  K O j m a e c T B a i -  
H o  n p e o Ö J i a n a B m a M  K O M n o n e H T O M  a  H e n o c p e a c T B e H H O  y a a c T B y e T  b  M e x a -  
H H 3 M e  C B H 3 H B a n a H  o c T a j i B H H X  K O M n o H e H T O B  $apin& b  ejyiHyK) c T p y K T y p y .  
O a e B H Ä H O  n p o H H O c T B  c B H 3 a  a a p o B o r o  K O M n o H e H T a  b  oToit c T p y K T y p e  a 
s e p o H T H o e  K O j i a H e c T B O  e r o ,  y n e p a a B a e M o e  c T p y KTypofi, b  3HaHiiTejiMtoft 
° T e n e H a  3 a B a c n T  o t  t o ä  ä o j i h  a a p a ,  K O T o p a a  o ö p a 3 y e T  npaMyio aMyjiL- 
caio b  n p o n e c c e -  K y T T e p o B a H H a .  K c T a T a ,  a M e H H O  n p a M a a ,  a  n e  o ö p a T -  
H a a  a M yjiBcaa Ö J i a r o n p a a T H O  s a a a e T  H a  B K y c  npo , n y K T a  / 3 7 / .  I I o - B a a a -  
M o M y ,  3 t o  o ö y c a o B J i e n o  T e M ,  h t o  B K y c o B H e  B e m e c T B a ,  c n o c o Ö H H e  b h -  
^ H B a T B  p a s j t p a a e n a e  H e p B H n x  O K O H a a H a f t  o p r a H O B  B K y c a ,  c o p ö a p y i o T c a  
f l O B e p x H O C T H H M  c a o e M  a a c n e p c H t i x  a a c T n n .  B  odpaTHoii 3MyjiBcaa o h h  

W 3ojiapyioTca B H y T p a  h m x .
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ß Tex cjiyaaax, aor^a aap bbo^ht b $apm b cocTöBe aapoBOii TKa- 
hh (aapHoro, nojiyaapHoro Maca), ßojia aapa, oöpa3yioinero 3MyjiBcaio, 
3aBHCHT OT yCJIOBHÜ, B KOTOPHX OCyiyeCTBJiaeTCa HHTeHCHBHOe 
^enne cupBa ( b aacTHOCTa KyTTepoBaHaa), copTa a coctohhhh Maca, 
cooTHoineHüfl öejiKOBoro a aapoBoro KOMnoneHTOB, KOJiaaecTBa j];oöaB- 
jieHHoa BOßti, nopanKa 3arpy3Ka KormoHeHTOB {jpapma b KyTTep, TeMiiepa- 
Typt! ü3MeJ!LaaeM0ß MaCCU, aHTeHCHBHOCTH H3MeJlBHeHHa, npOÄOJDKHTeJlB' 
hocth npoiiecca, Hajiaaaa BemecTB, cnocoöcTByiomax oöpa30BaKaio aflp°" 
Boii sMyjiBcaa ( b .nannoM cjiyaae TepMHH sMyjiBcaa HMeeT ycaoBHoe 3Ha- 
HeHHe, Tan Kan aacTB aapa ,a;acneprapyeTca b TBepnoM cocToaHaa) •

ÜMea b B n n .y nameByio hbh hoct b npo^yKTa a .npyrae ero KaaecTBeH" 
Hue noKa3aTe:iM, a Taaae SKOHOMaaHOCTB npoü3BO^CTBa, aejiaTejiBHO, 
htoöhaojlh 3MyjiBrnpoBaHHoro aapa Öujia b o3moeho öoaBineH, odpa3yK)' 
maaca 3MyjiBcaa ötma npaMoft, a ee ycTOÄaaBocTB jjocTaToaHoa:, aTOÖU 
npa TeiuioBoä oöpaöoTKe He npoacxoßajio ee KoajieciyiHixaa. TaKHM oö- 
pa30M peaB ^ojiaHa hhtü He tojibko 06 sMyjiBrapOBaHaa aapa, ho a 0 
0Taöajia3ama oöpa3yiomeäca sMyaBcaa. Raa noKa3aaa accaesoBaHHa 
nyTeM sjieKTpoHHoro MHKpocKonapoBaHaa, aaposke ÄwenepCHüe aacTiiuH 
Aase HeÖojiBiimx pa3MepoB (okojio 0,1  m k m ) npa TeruioBOä oöpaöoTKe 
MoryT KoajiecuapoBaTB c pa3pymeHaeM 3amnTHoro noBepxuocTHoro c jio fl 
/ 5 5 / . B roTOBHx cocacKax oÖHapyaaBaioTca Kanaa ot 2 ä o 30 m k m , 
npaaeM Haaöojiee apymme H3 hhx pacnojiaraDTca npeuMymecTBeHHO 6jW ' 
xe  k noBepxHOCTü /3 4 / .  3to oöCToaTejiBCTBO TpeöyeT paccMOTpeHHH 
ocodeHHOCTeß MexaHH3Ma oöpa30BaHaa sMyjiBcaa b npajioaeHaa k ycjio" 
BHaM nparoTOBJiemia $apma.

0öpa3ywmaaca b sthx ycjiOBaax sMyjiBcaa othochtcb k aac j i y  koh-  
aeHTpapoßaHHHX, c pa3JiaaHHMa pa3MepaMH ßacnepcHiix aacTjm: öojiee 
I mkm, biuiotb #0 I mkm (rpyöo^acnepcHaa), 0 ,1 -1 ,0  mkm (npoMeay- 
ToaHO-ÄUcnepcHaa), MeHee 0 ,1  mkm (KOJUioa^HOßHcnepcHaji). lacTMfl 
pa3MepoM öojiee 10 mkm, cTporo roBopa, HejiB3a oraocaTB k ßacnepc" 
HHM. yCTOMhHBOCTB KOHIieHTpiipOBaHHUX SMyjIBCaft OÖyCJlOBJieHa CTpyK  ̂
TypHO—MexaHHHeCKHMH CBOftCTBaMH â COpÖHUHOHHO—COJIBBaTHOrO CJlOa, 
B03HHKaiomero Ha noBepxHOCTa aacTaa. Ohb CTaöaaBHH, ecjia a^copö" 
uaoHHue cjioa oöJiajxaioT bucokoü CTpyKTypHOii bh3koctbk> a MexaHaaeC" 
kok npoaHOCTB» Ha CÄBar. 3$$eKTaBHoe SHaaemie tojiuwhu CTpyKTypi1" 
poBaHHoro cjioh äjih Haaöoaee KpynHux aacTaa 0 ,2 -0 ,9  mkm. Ha pac.I 
üpeÄCTaaaeHa cxeMa cTpoeaaa aacTaa npaMoü (a) a oöpaTHOü (Ö) 
aMyjiBcafi / I 7 / .
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IIpOHHOCTB CTpyKTypHpOBaHHOrO IIOBepXHOCTHOrO CJIOH OCOÓeHHO 
Ba&Ha, ecjrn ynecTB BjmHHHe MexaHHHecKoro pa3pymaiomero (paKTopa 
nPü H3MeJiB^eHHii $apmeBOñ Macen. HeoÓxoftHMHMii aToro CBOíicTBa- 
^  oójiâ asjT CTaónM3aTopn KOMÓHHHpoBaHuoro xapaKTepa, o^hh ü3 ko- 
t°Phx oójxa âeT bucokoü noBepxHocTHOé aKTHBHOCTBD, a flpyroft - cno- 
coChoctbio oópa30BUBaTB MexaHü̂ ecKJi apoque cTpyKTypĤ  TBepnooÓ-
P^3HHe (KBa3H—TBep,HHe) CBOñCTBa TaKHX CTpyKTyp OdyCJIOBJIHBaiOTCfl
°PHeHTamieft oópa3yiomHx ee nacTim /40, 41/. JUa ncxny^eHHfl npHMHX 
t̂oyjiBCHií Hyaume cTa<5HJiH3aTopi¿ - rfl#po$íüiBHHe kojuioiwh.

H3 qacjia BemecTB, BXOAfflimx b cocTaB (papma, cnocoÓHOCTBro k oc5— 
P̂ 30BaHüio npoHHKx CTpyKTypupoBaHHHx cjioeB oómnaioT pacTBopüMtie 
B flaHHnx ycjioBHHX óejiKOBne BemecTBa, ocoóeHHo óejucu aKT0MH03MHO- 
B°ñ $paitiíHH /6 6 ,7 8 ,8 5 /. EaaroaapH aTOMy ohh cnocodcTByHrro(3pa30- 
b̂ hhio aMyjiBCHíi, ycTOñ^HBOñ k HarpeBy /5 6 , 61, 62, 75, 79, 81,

9 9 /. Hautíojiee 3$$eKTHBH0 aeíícTByiOT MH03HH h aKT0MH03HH /74 ,
106, 107/. 3TO CBH33H0 C ÜX CTpyKTypoñ U CKJIOHHOCTBK) K THKCO— 

^POrLHU. CílOCOÓHOCTB COJIBBaTHHX CJIOeB K THKCOTpOIIHOMy BOCCTaHOBJie- 
^10 HMeeT cymecTBeHHoe 3HaneHHe b c b h 3H c BeponTHOCTBio HHBepcHa 
^oOpamefíua $a3) 3MyjiBCfln, T.e. nepexo.ua npHMoñ 3MyjiBCM b oópaT- 
By*). 3Ta BepoHTHOCTB TeM dojiBoie, HeM ÓojiBüie eojlh xnpoBoro komtio-  
^HT a  H HHTeHCHBHOCTB WICneprflipOBaHílH. ÜCOÓeHHO BeJIÍlKa OHa íipn 
ê HOBpeMeHHOM ii3MejiBHeHHH Bcex cocTaBHHx aacTefó $apaia Ha Heno— 
Í0pnx MaiüHHax HHTeHcuBHoro .neftcTBHH. Enaro^apn thkcotpciihhm cboíí-  
°TBaM MH03.HHa H aKT0MH03HHa íipoflcxofliiT cTadmM3amiH KoaryjumHOH- 
B°í! CTpyKTypn (papma, BKJuyaaH EüpoBOñ KOMiioHeHT, b nepnoí ocaíKH.

IIOJIOMTeJlBHOe BJIHHHHe MH03HHa HH CTadflJIBHOCTB JKMpOBOfi 3MyjIB— 
b $apcne npHBjieKaeT BHHMaHüe k ycjioBHHM h cnocoóaM noBtiuieHHH 

P̂ CTBOpjaMOCTH deJIKOB aKT0MH03HH0B0ÍÍ (ppaKUHfl npH H3rOTOBHeHM 
^ptna. 3HaHeHae 3Toro (paKTopa khk jym (f>opMHpoBaHflH CTpyKTypti npo- 
^yKTa, T3K h CTadnjiH3aiiíiH KüpoBoro KOMiiOHeHTa b stoh cTpyKType 
^Bjia oÓHapyxeHa b npaKTHKe 3a#ojiro a o  Toro, Kan cTajio H3BecTHO 
0 CymeCTBOBaHHH 3THX deJIKOB. ÜMeHHO C 3TJHM CBH3aHO HCI10JlB30BaHHe 
B̂ PHOrO MHCa AJ1H np0H3B0flCTBa BapeHHX KOJltíaCHHX H3fleJlí!ÍÍ B Biwe, 

Ha3HBaeMoro, "npaTa” , jtodaBJLHeMoro npH cocTaBJieHHH $apma.
B napHOM Mace aKT0MH03HH b ÓojiBineñ cBoeñ aacTH ^jaccomiMpoBaH 

Ba aKTHH a MH03HH, KOTOpue xoponio paCTBOpHMH B npHCyTCTBHH 3JieK- 
^PojmTa - xJiopacToro HaTpHH. IIpn 3TOM, ecjrn sjieKTpojiHT BBejíen b 
^^MejiBqeHHoe mh c o j;o aanajia óHCTpofi $a3H pa3BHTHH OKOHeHeHUH,
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nocjie^Hee pe3KO 3aMe#jiaet ca BCjie#CTBHe no^aBJieHüH AT0-a3H0ö aK- 
TUBHOCTH MH03£[Ha H TOpMOEeHilH rJIHKOJIH3a /3 0 , 31, 70, 7 l / ,  a TaK- 
*e, bo3moeho, b pe3y3iBTaTe boSHHkhoB6HHH sjieKTpocTaTHHecKoro 
HOHHoro 3$<|)eKTa /7 4 a / .  B $apme, H3roTOBJieHHOM H3 napnoro Mflca, 
ÄBcnepcHHe nac tuubi Mpa djume k c$epH^ecKOñ $opMe n ó ane e eRitä0'  
oöpa3Hu no pa3MepaM /5 9 / .

ConyTCTByniiee pa3BHTiuo nocMepraoro OKoaeHeHflH nanemie. pacTBO- 
pflMOCTH ÖeJIKOB aKT0MH03HH0B0Ö $paKmm COIipOBOJKÄaeTCH CHHEeHJieM 
bx  3Myju>rflpyiomeft cnocodHOCTM / I 0 8 / .  CjianyeT, o^Hano, no^aepKHyT1»* 
^TO npn H3rOTOBJieHHJl KOJIÖaCHHX H3ÄeJIHÄ TOJIBKO B3 napnoro MHCa, 
npo,n;yKT nony^aeTCH c ape3MepHO TBepn;oÄ n ynpyrofl: cTpyKTypoñ.3T° 
CBH3aH0 c pa3BHTneM Moumoro npocTpaHCTBeHHoro KapKaca b pe3yjn>"
TaTe ÄeHaTypaiyiH n Koarynarmii 3HaanTejiBHoro KOjmaecTBa pacTBO-
peHHHx ÖeJIKOB bktomho3KHOBOÍ5 $paKmui. Jlyanie noaTOMy b cocTaB 
$apma bboähtb jiuoib aacTB nocojieHoro napaoro Maca (äo 20-25$ K 
odmeMy KOjiuaecTBy).

ÄHccouHamifl aKT0MH03jana MoaceT öhtb CTHMyjLnpoBana HCKyccTBeH- 
hhm nyTeM. SKcnepHMeHTajiBHO Ä0Ka3aH0, HanpuMep, aTo mipo$oc$aTH 
oÖJiaiiajoT ÄeftcTBiieM, cxoähhm c aeñcTBHeM ATO / 3 2 / f BH3HBaiome3 
ÄHCcoaKaiyiK) aKT0MK03KHa. TeHEeHiiHH k ÄHCcoaaamui aKT0MK03BHa caO" 
coócTByioT Tárate h nojm$oc$aTn /7 4 / .  IIojioxHTejiBHyK) pojiB urpaeT 
noBLiuieHHe pH-opean; oÖHapy&eHO yBejunneHne CTadiuiBHOCTH aMyjiBCKH 
c noBumeHHeM pH $apma /5 9 , 60 /.

HeflcTBne $oc$aTOB, o^HaKO, öojiee MHororpamio. HecoMHeHHO, 
aTo OHa HenocpeÄCTBeHHO CTadiiJW3iipyiDT CTpyKTypy 3amnTHoro cjioh 
M poBHx ÄacnepcHHx aacTim. BoÄHO-xapoBaa 3MynBcna, coaepKamaa 
b KaaecTBe CTaönjmsaTopa 0,75$ acejiaTHHa n 0,13$ KHCJioro opTO$oc^ 
$aTa, He pa3pymajiacB npa noBTOpHOM HarpeBamm h oxJiajmeHHM, Tor" 
aa  KaK 3MyjiBCHH öe3 opTO$oc$aTa duna 3HaaaTejiBHO MeHee ycTofiaH- 
Boñ / 4 I ,  4 2 /. nojm$oc$aTH, KpoMe Toro, aacTUHHO omhjihiot mnp.

JUh ynymneHHH h CTadnjLH3amiii cTpyKTypH $apma iimpoKo npm ea fO ^  
$oc$aTH. Bo MHorax cTpanax npeanoaTeHne oTaaroT nann$oc$aTaM, b 
CCCP - HHpo$oc$aTaM. Ee3BpeaHOCTB ynoTpedJiemiH $oc$aTOB b orpa~ 
HHaeHHHX KonaaecTBax npoBepeHa Ha xhbothhx /8 8 , 9 5 /. Ilo TOKcaa- 
HOCTH OHU He OTJMHaiOTCH OT OÖHHHHX HflmeBKyCOBHX ÄOÖaBOK. OÖieAtt' 
H6hhhm KOMHTeTOM sKcnepTOB no niimeBHM aodaBKaM OAO npw OOH per- 
jiaMeHTHpoBana aonycTHMaa aotaa 30 mt/ kt k Becy Tejía aejioBena
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(b nepecaeTe Ha (|>oc$op). MaHHCTepcTBOM 3fipaBOOxpaHeHaa CCCP yc- 
TaHOBJieHa fi03apoBKa $oc<i>aTOB 0 ,3 -0 ,4$  k Becy cap ta . OfiHano hojih-  
$oc$ara 3arieTH0 mchjöot BKyc a CTpyKTypy npofiyKTa.

EaaroxipaaTHoe BJiaaHae ÓejiKOB aKT0MH03HH0B0S çppaKiiaa Ha cTa- 
ÖHJ1BHOCTB BOfiHO-ÎKHpOBOË SMyJlBCHH H (pOpMHpOBaHHe HpOCTpaHCTBeH- 
Horo KapKaca, oóycaoBJiHBaomero CTpyKTypy roTOBoro npofiyKTa, fieaa- 

aKTyajiBHOü aafiaay acnojiB30BaHHH óejiKOB Maca, ocTarameroca noc- 
oóBajiKH Ha kocthx caosHoro npo$aaa, T .e . no3BOHKax, nyreM ax 

^3BaeaeHna pacTBopoM aaeKTpoaaTa / I 4 / .
raoóyaapHue óeana, b tom aacae óenaa capKonaa3MH /7 5 , 106,

109/, oöaafia®T MeHtniHM CTaóaaa3HpyiomHM fieäcTBaeM. Bce se oho äoc-  
TaTOHHO, HTOÓH Ilpfl3HaTB IiefieC00dpa3H0CTB HCn0JIB30BaHMH TaKHX óea- 
kob fiaa CTaÓHJiHsauHH CTpyKTypa $apma. Efiaroaapa bhcokoü pacTBO- 
Phmocth 3TH óejiKH oóoramamr HenpepHBHy® $a3y $apma. IIosTOMy cTa- 
0JiJiii3amiH xapoBoro KOMüOHeHTa b CTpyKType $apma fiocTaraeTca TaK- 
fte b pe3yjiBTaTe HMMOóaaa3aiiaH xapoBux Kaneat b aaeifecax Kapaaca. 
^caeacTBae 3Toro yMeatmaeTca BepoaTHOCTB KoaaeciieHnaa xapa npa 
TenjioBOü oÓpaÓOTKe.

PemeHHe Bonpoca o npoMHUUieHHOM acnoaB30BaHMH raoóyaapHHx a 
^Pyrax pacTBopaMHX óeaKOB b KaaecTBe OfiHoro H3 komhoheHTob $apma 
°Ba3aHO c oaeHKOÉ hx BJinaHHa na nameBoe äoctohhctbo npofiyKTa h 
^03aíicTBeHH0ñ Hejiecooöpa3HOCTBJQ. B 3Tom OTHomeHaa 3acjiyKHBax)T 

Manaa ruiasMa (hjih CHBopoTKa) kpobh, óeaaa Monona, coeBue óea- 
ÄH.

B MHCHOñ npOMtmuieHHOcTH CCCP peraaMeHTapyeTca fioóaBJieHHe ch-  
BopoTKH (nJiaSMH) B $apni HeKOTOptIX KOaÓaCHHX H3fiefiHÍÍ B KQMaeCT- 
Be fio 10%. AHafiH3 aMHHOKHCJiOTHoro cocTaBa capfiejieK, H3roTOBaeH— 
Hfctx C 20$ CHBOpOTKH KpOBH, He HOKa3afi CymeCTBeHHHX OTJ1HHHÜ OT 
capfieaeK Óe3 chbopotkh, KOTopue CBHfieTeaBCTBOBaaa óu o 3aMeTHOM 
cHnaceHflfl dHoaornaecKOö iieHHOCTH npofiyKTa /4 0 / .

Cyxoe oóe3SHpeHHoe mojioko cnocoócTByeT cTadaaH3aixHH jkhpoboh 
p a t e n a  /8 3 ,8 5 / h ÓaaronpaaTHO BJiaaeT na name By® ueHHocTB npo
fiyKTa. Ho oho He yBeaaaaBaeT B0fi0CBH3HBaKine& cnocoóHocTa (paptna, 
^o—BHfiHMOMy, A3—3a noBUnieHHoro cofiepaaHHa b HeM coaeft Kantaan 
/5 5 -a / .  Eoaee 3$$eKTHBHH npenapaTH MoaoaHoro deana, HanpaMep, 
^ eaH aT  HaTpaa.

Hto KacaeTca coeBHx deaKOB, to npa acnoat30BaHHH b KaaecTBe
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jjoóaBKH k (Jjapuiy cjie^yeT yaaTHBaTB ax cymecTBeHHoe BJMHHae Ha 
KanecTBO fipQuyKTa. Xoth sth ÓejiKa a cojíepacaT Bce He3aMeHHMHe
aMHHOKHCJIOTH, ÍIO CBOHM ÓHOJIOrHHeCKHM I10Ka3aTeJIHM CymeCTBeHHO HÜ" 
sce aMHHOKucjioT óejiKOB Maca.

yaHTUBaa pOJIB óeJIKOB aKT0Ma03HH0B02 (JpaKIIHH B $OpMHpOBaHH0 0 
cTaóaJiH3auaH 3MyjiBcaa, cjie^yeT npM3HaTB Heoóxo^íiMOCTB peryflHP0' 
BaHÜH COOTHOmeHÜH He TOJ1BKO MLUIieHHOM H MipOBOñ, HO H COeRSUWTeJ¡K 
Hoñ TKaHH b cocTaBe $apma. C noBHmeHiieM KOjiaaecTBa coe^HHHTeJi^011 
TKaHH CTeneHB SMyjlBrapOBaHHH a yCTOÍÍHaBOCTB SMyjlBCHH CHHKaiOTCH 
/86/.

Haajiyaiayio opraHOJienTHHecKyio oueHKy nojiyaaioT H3£ejiaH c oflTfl" 
MajiBHHM cooTHotneHHeM acapOBOñ a MHineHHOü TKaneii. Tan, flOKTOpck00 
KOJióaca, H3roTOBJLHeMaH a 3 Maca Bacinero copTa, HMejia jiyamyio oueH 
Ky npa coflepjKaaHH b cocTaBe $apma okojio 20% &apa.

B ycjioBHHX, Kor^a b cacTeMe KOnanecTBeHUO npeoóJxaíaeT BOfla» 
ycTOííHHBOCTB cüCTeMH b nejiOM B03M0KHa juifflB b tom CJiyaae, e.CJlH 
ÓejlOK H m p  CnOCOÓHH TaK B3aHMO£eHCTBOBaTB C BOAOM, qTOÓK HOJIHP 
Hue rpymiH qacTHií Óhjih CíjiOKapoBaHH ee MOJieKyjiaMH. He^ooueHKa P° 
Jia JKHpoBoro KOMOOHeHTa Kan nojiHoiieHHoro y^acTHana oómeit cTpy1̂  
pu gpapma hphboíht k HenpaBHJiBHHM npaKTanecKaM peKOMeHjjaixaHM, 3 
KOTOpHX KOHeHHHñ 3$$eKT CTaBHTCH B 3aBHCHMOCTB TOJ1BKO OT CBOÜCí5 
óejiKOBoro KownoHeHTa.

npa ycjiOBHH, hto b $opMHpoBaHaa CTpyKTypu ynacTByioT tíeJiKfl» 
sapa a Boaa, ynepKHBaeMan noji^pHHMa rpynnaMH ÓejiKOBoñ hjih 
boM ^HcnepcHoa aacTaiíH» to ohh óyuyT npaTaraBSTBca k Bo^e, 7 ^  
acaBaeMoií sthmh aacTauaMa, He cajiBHee, aeM MQjieKyjia BOfla .npyr K 
Apyry. CjienoBaTejiBHO, npa coe^HHeHaa ,HByx Taicax aacTau. He np°" 
a30itoeT yBejiaHeHaa SHepraa, a sto onpeaejiaT CTaóajiBHOCTB chct 
b ixejioM.

MexaHH3M rajipaTanaa óejiKOB a tíejiKOBHx CTpyKTyp xoporao H3Bec 
TeH a HeT HeoóxoaaMocTa b HacToameM .noKJiane pa3<5apaTB ero noK 
poóHO. XapaKTep B3aaM0,neiícTBHH flacnepcHax jnapoBHx aacTHii c bO" 
#0ü Jierno yacHaTB ce(5e a3 cxeMH, npe#cTaBJieHHOíi Ha pac. I.

OcTaBJLHH b CTopoHe Bonpoc o6 ycjioxHeHaa CTpyKTypa cojiBBaTH^  ̂
cjioeB npHMoñ 3MyjiBcaa (p a c .la ) ,  BH3HBaeMOM npacyTCTBaeM aJieKTP 
jihtob a ^pyrax pactbopaMHx BeinecTB, cjienyeT acxojiaTB a3 ripe#0^  
jieHaa o B03HaKH0BeHaa MHorocjioñHtix bô hhx oóojioaeK. lio HeKoT^P
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■íshhrm / I 8 /  HHTerpajiLHaji aHepran ra^paTanaa äjui npapo^Htix nojia- 
MepoB npaÓJinaaeTCH k 80 Kan/r. TanaM oópa30M, c yMeHBmeHaeM oó- 
W  TojimHHM cojiBBaTHHx oóano^eK aneprHH B3aaM0,neñcTBnH ra^paTa- 
POBaHHux nacTHii cooTBeTCTBeHHO B03pacTaeT. CüCTeMa b  nejioM ynpo%- 
^eTca a HaoóopoT.

nocKOJiBHy opaeHTanna: nacTan boäh b cojiBBaTHOM cjioe npa^ae? 
ê y TBep£ooópa3HHe (KBa3H—TBep^ae) CBOñcTBa, to b  cjiynanx, ecjia 
^acTHnu npo^yKTa pa3j5ejieHH ÄOCTaTOHHO tohkhmh boähhmb npocjioteaMB, 
cflCTeMa b  uejiOM npaodpeTaeT HeKOTopyiD xecTKOCTB a MexaHaneCKyio 
qPô hoctb. lipa yBejinneHan tojwuihh npocjioeK, ohh aeñcTByioT Kan ac-
TüHHO BH3Kan XHÄKOCTB, BUI10J1HHH pOJIB rHÄpOÄilHaMHHeCKOit CMa3KB. 
cHCTeMa miacTa^anapyeTcji, B03pacTaeT ee TenynecTB. «UajiBHeñmee 
yBejmqeHBe tojuuhhh boähhx npocjioeK npaBOjyiT k ,necTadnjin3aiiaa cn- 
cTeMu.

IIpHHBMaH bo b h hManne cnocoÓHOCTB ÄflcnepcHux nacT im  mapa k 
r fl£paTanan,npH  ynacTaa b 3tom  npoijecce CTpyKTypapoBaHHoro noB epx- 
flocTHoro e jió n , c jie^yeT  npasHaTB aKTBBHyio pcwiB aapoB oro KOMnoneH—

b H3MeHeHHH ynoMHHyTiix BHme cboöctb cacTeMH. ynponHenae cTpyK- 
Typü $apaia HamieaamaM oópa30M nparoTOBJieHHHMB aMyjiBcanMa, npa 
3HanaTejiBHOM yBejianeHaa b ero cocTaBe KOJianecTBa boäh, nojtTBepa- 
^sho 3KcnepBMeHTajiBHO (43).

CTpyKTypa Rapina 3aBacüT ot cooTHomeHafl ochobhhx KOMnoHeHTOB. 
fipa yBejianeHaa KOjianecTBa aapa npoacxoÄBT CHHxeHae bh3kocthhx 
CBoítcTB b  oóJiacTa Hepa3pymeHHOit CTpyKTypH, ocoóeHHO pe3Koe“npa 
ysejianeHaa co^epaanan aapa äo 30% a BHme, Tan Kan aap ÄeficTByeT 
Kbk  iuiacTa$aiiapyiouuiü KOMnoneHT. 3t o  oÖtHCHneTCfl TeM, h to  npon- 
Koctb cBH3eií, yuepaaBaiomax jjacnepcHHe *iacTnm¿ aapa b cacTeMe, 
cPaBHBTejiBHO HeBejiaaa. Taaoe BJianHae aap 0Ka3üBaeT npa TeMnepa- 
Type OKOJio 20°C. ÜOHaaeHae TeMnepaTypa $apmefó BU3tiBaeT 3HanaTeJiB- 
Hoe jBejianeHae ax bh3koctb b pe3yjiBTaTe, b nacTHOCTa ctpyKTypHHX 
03MeHeHaíi aapa. yica3aHHaH 3aKOHOMepHOCTB ycTanoBJieHa b ô aHaKOBOñ 
CTenp.HH ¡pul co^epaamerocfl b $apne aapa-capua a TomieHoro aapa.

lipa yBejianeHaa coaepaaHBH aapa b  $apme yBejianaBaeTCH Mô yíiB 
cÄBara E , *jto oóycjioBJieHO oópa30BanaeM b  aape KpacTajuia3ariaoHHHx 
°TPyKTyp, joyia KOToptix E Bume, neM äjlh KoaryjiHuaoHHHX; noHaaaeTCH 
^nKocTB lupina, hto HBiweTCfl cjiemcTBaeM yMeHBineHaa co^epaaHaa 
PacTBopeHHoro óejuca b aa^Koli nacTa $apmaf BH3BaHHoro yMeHBiueHaeM
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nona öejiKOBtix BemecTB b oocTaBe Rapina.
Ilo Mepe yBenaneHan conepataHaH aapa b $apineBHX npoayKTax yMeHî  

maeTCH ax h6xhoctb npa ynoTpeöneHaa b xojioähom Bane.
TaKHM oöpa30M, H3M6HeHHe coÄepxaHHH sapa BjmjieT Ha noKa3aTenfl 

CTpyKTypHO—MexaüHHecKHx cboäctb (Jjapmea h roTOBoro nponyKTa.
Mcxoan H3 j33JioKeHHHx BHine npeacTaBneHHfi oö ynacTaa ochobhhx 

KOMnoHeHTOB $apma b $opMapoBaHaa ero cTpyKTypn, cnenyeT npa3HaTí> 
HenpaBOMepHHM noHHTae o Hananaa "cbo öoäh oü Bonn" b cTpyKType 
jiesiamM oöpa30M nparoTOBneimoro Rapina. Äase Ta nacTB b o ä h, koto- 
pan OTÄejifleTCH (nacTO BMecTe c jkhpom) npa TennoBOä oópaóoTKe 
BCJieÄCTBHe (|)H3HK0—XHMHHeCKaX H3MeHeHHä CTpyKTypHHX SJieMeHTOB 
ma - 3TO cBH3aHHaii Bona. Enaxe k acTane neneHae bo^h , conepjuametf" 
ch B $apnie, no npoHHOCTa c b h3H. ¿Ura TexHonoranecKiix ueneii ynoóHa 
cjie^ynuan naHaManecKan cxeiwa /I8/

Bona npoHHOCBHsaHHaH ^ -------^Bona cnaöo- Bona cjiaöo-CBH3aHHaH «.-.. *CBH3aHHagnojie3Han H3ÖHT0HHaH
JUlh KOJiöacHoro Rapina Bona cnaÖ0CBH3aHHaH nojie3HaH Ta, KOTOpa# 

npanaeT nponyKTy nnacTaHHOCTB, cohhoctb n npyrae dnaronpanTHbie 
opraHonenTanecKaenoKa3aTena. Bona cnaÖocBH3aHHaa H30HT0HHaH Ta, 
KOTopan OTnenneTCH npH Tennosoñ oöpaöoTKe (nacTO BMecTe c jkhpom)'

3Ta cxewia MOseT óhtb nojioaceHa b ocHOBy npencTaBneHHH o cMHcne 
TepMima "BO,u;ocBH3HBaiauaH cnocoÖHOCTB". OieBanHO, ero KonanecTBeí*' 
Hoe BHpaxeHHe nonjKHO xapaKTepa30BaTB naK Bnaroet/iKocTB MaTepaana» 
Tan n non® nponHO CBH3aHH0ft BJiara b HeM.

KoHenno, ncnojii>30BaHße cxeMU yKa3HBaeT Ha HeoóxonaMocTB Kano#" 
to CTannapTHsaiyiH MeTona onpeneneHHH KonanecTBa npoHHOCBH3aHHofí 
saara. npaKTHKyeMne b mhchoíí npoMmmieHHOCTH pa3H00Öpa3Hue MeTon^ 
nauT pa3HO06pa3HHe OTBera, name Bcero naneKae ot peanBHocTH. 
KoaóacHHX H3,u;ejiHÄ Haaöonee öna3KHÄ k HCTHHe pe3ynBTaT öhji naflŷ eIi 
npa acnoaB30BaHHH MeTona, ocHOBaHHoro Ha onpenenennä HepacTBOp#" 
iomero oösem /6/. no pe3yaBTaTaM bthx accnenoBaHHñ mojkho npenn°" 
naraTB, hto Haaöonee önaronpanTHoe cooTHOiueHae Mejeny nponHO- fl 
cnaóocBH3aHHog Bonoft B nponyKTe äojdkho HaxonaUcn b rpaHaijax ot- 
nomeHHÄ: 1:1,8 * 1:1,9, T.e. nona npoHHocb h3b h h oü Bnara b ee 06" 
meM KonanecTBe nonjKHa cocTaBnHTB 34-36^ npa CTaHnapTH3 OBaHHOii 
BnaKHocTH nponyKTa.
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HyTii n cnocoÖH noBHineHUH Bo;o;ocBH3HBa]omeö cnocoÖHOCTii öejiKOBO- 
r° KOMiioHeHTa $apma oömeH3BecTHH. 3to H3ÖaBjmeT ot HeoöxoÄHMOcTH 
B°cnpon3BO,maTi> a x b HacTonmeM uomia# e . Hto KacaeTCH smpoBoro kom- 
B°HeHTat to Hejiaame nonnepHyTB Te $aKTopn, KOTopae cymecTBeHHO 
3&bhcht ot ycjiOBHH roMoreHa3aiiHH (n3MeJiBHeHiiH) $apma: #ojih 3MyjiB- 
rilPyeMoro Kilpa, cTeneHB ÄflcnepcHOCTH sMyjiBCHH a npoHHOcTB cojib- 
BaTHoro cjioh juscnepcmix HacTiin, Kupa.

B 3t o ö  c b h 3H cjie#yeT KOCHyTBCH nopn#Ka roMoreHH3amiii ^apmeBoii 
***CCH. IIOCKOJIBKy peiuaiomee BJMHHiie Ha CTaÖHJlBHOCTB SMyJIBCM EHpa 
°Ka3HBaeT ynacTiie ÖejiKOB aKT0MH03HHOB0ii <|jpaKunH b oöpa3OBaHH0 
3aumTHoro cjioh, KejiaTejiBHO Haaöojiee nojiHoe pa3pymeHiie cTpyKTypu 
^ e H H o ä  TKami. ^t o ö h  odecneHHTB Hanöojiee nojiHHö b h x o# ÖejiKOB 
aKTor^o3HHOBOii $paKmni b pacTBop, cjie#yeT BHanajie sarpyxaTB He- 
^PHOe MHCO. CKOpOCTB H CTeneHB H3MeJIBHeHHH Ha KyTTepe 3aBHCHT 
°T BejiHHHHH jioöoBoro coflpoTHBJieHHH MaTepaajia pexymeMy ycTpoäCTBy. 
^°3ToMy jie# njin BO#y k H3MejiBHaeM0ii Macce cjie#yeT #odaBJiHTB cnyc- 
** HeKOTopoe BpeMH ( okojio 20% BpeMeHH KyTTepoBaHHn). M jihuib nocjie 
BiJ3yajiBHO 3aMeTHoro BpaöaTHBaHHH #odaBjieHHOi5: bo#h (jiB#a) - b b o - 

nojiyMpHoe a M p H o e  m h c o . MHorojieTHHfi npaKTHHecKM onuT no- 
Ka3aji 3$$eKTHBH0CTB TaKoro nopnmca.

Bojiee BucoKan ckopoctb KyrTepoBaHHH cnocoÖCTByeT jiyHiueiviy #nc- 
aePrnpoBaHHio Knpa /49/. BMecTe c TeM, HHTeHCHBHoe B03#eMcTBne 
^^ejiLHaumero MexaHH3Ma Ha $apineByi) Maccy conpoBOuHaeTCH Btmejie- 

öojiBaioro KOJiHHecTBa Tenjia n noBumeHHeM cpe#Heii TeMnepaTypn 
MaccH. noBHiueHHe TeMnepaTypH, c o#Hoii c t o p o h h, cnocoÖCTByeT #m c- 
aePrnpoBaHnio Knpa. 3to oöycjiOBJieHO cpaBHHTejiBHO h h3koö TeMnepa- 

nepBOö tohkh njiasjieHHH ampa - 8-I4°C /I05/. 0#HaKO MecTHträ 
aePerpeB Maccn, o neM ynoMHHajiocB Biune, MOKeT conpoBOK#aTBCH #ec- 
^GjijmaamieJi aMyjiBcun. npH TeMnepaType BHiue I5°C oÖHapyMBaeTCH 
^ p y m e H H e  nncnepcHnx auipoBHX nacTim, hx cjiHHHHe b öojiee KpynHue. 
^Pn 20°C 3tot nponecc npnoöpeTaeT 3HaHHTejiBHHe MacniTaön /69/ •

B CBH3H C BJIHHHiieM yCJIOBHÖ rOMOreHH3ai]jHIi Ha CTaÖHJlBHOCTB KH- 
P°BO0 sMyjiBCHH npaKTJHHecKHÄ HHTepec npnoöpeTaeT MaJio nsyneHHUM 
a°Qpoc o npnrojiHOCTii Toro hjlh h ho to T iin a  H3MejiBHaromero MexaHH3Ma, 
iIcnojiB3yeMoro b MamiiHax HHTeHCHBHoro nsMejiBneHHH. Ohcbiiäho, peina- 

3HaHeHHe npn oiieHKe npurojiHocTii n3MeJiBHaömero MexaHH3Ma h m b- 
^  pacxo« sHeprun Ha TpeHfle. ^eM öojiBflie BejiHHHHa TpeHHH b H3MejiB-
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KaqeCTBO A CTaÖAJIBHOCTB BOÄHO-3KHPOBHX SMyJIBCAÍÍ 3âBHCHT OT 
cboActb xnpa. CymecTBeHHoe 3HaneHAe aMeeT TeMnepaTypa miaBJieHAfl 
xapa: neM OHa ha®e , TeM Jiyqme sMyjiBrHpyeTCH scap. lap a , cojtepsa- 
mae pa^AKajiH kacjiot c kopotkoA nenBio sMyjiBrapyDTCH Jiyqnie, co^eP" 
Kama e pa^AKajiH Öe3 aboAhhx CBH3eft -  xyxe /5 6 / .  OÖHapyieHa cbh3B 
Meawy khcjiothoctbk) acapa a ero cnocoÖHOCTBio sMyjiBrapoBaTBCH /96/*  
OflHaKO 3TO OÓyCJIOBJieHO, nO—BAAAMOMy, He KOJIAHeCTBOM CaMAX CBOÓOS" 
HHX SApHHX KACJIOT, a BKBABaJieHTHHM e My KOJIAHeCTBOM MOHO- A
jiAuepAÆOB / I 0 2 / .  SMyjiBrApyeMocTB sapa 3aBacaT Tarace ot ero koh-  
ueHTpanAA b sMyjiBcaa.

B npaKTHHecKOM OTHOmeHAA cymecTBeHHoe 3HaneHae AMeiDT: cnocoö 
a TexHAKa nparoTOBJieHAH 3MyjiBcaa, baä a KOHneHTpanan sMyjiBraTOpa 
(cTaóajiA3aTopa), TeMnepaTypa CMemABaoMHX KOMnoHeHTOB, npoÄOJixA' 
TeJlBHOCTB OÖpaÖOTKA, HaCTOTa KOJieÖaHHA.

Jifia nparoTOBJieHAH 3MyjiBCAA OKa3ajiacB nparo^HUMa: roMoreHA3a- 
TopH pa3JiAHHoro Tana, KOjuioa^HHe MejiBHAUH, yjiBTpa3ByKOBHe ycTa- 
HOBKA. 3acjiyÄABaeT BHAMäHAe npocTOToA ycTpoAcTBa a SKcmiyaTanflA » 
3$$eKTABH0CTBK) .HACneprApOBaHAH yCTaHOBKA C rHÄpOÄAHaMHaeCKHM re" 
HepaTopoM yjiBTpa3ByKa. lipa npoqax paBHHx ycjiOBanx OHa .naeT öojiee 
TOHKyio ÄAcnepcHocTB c óojiBmeA ÆOJieX nacTan Haaöojiee TOHKoro 
nepcHoro raiacca / I 9 ,  2.0/, qeM nojiyqeHHaa Ha kojuioaæhoü mojibhaug* 
IIpoÄOJDRHTejiBHOcTB nponecca 3MyjiBrapoBaHHH Ha raspojuíHaMa^ecKoft 
ycTaHOBKe -  okojio 7 mah. Ho nyreM nocjiesoBaTejiBHoro pacnojioxeHA# 
HecKOJiBKAx reHepaTopoB ee paöoTa MOxeT öhtb cpaBHAMa c paóoTOÜ 
HenpepuBHOÄeAcTByiomeA ycTaHOBKA.

00menpa3HaHo, hto m a  nojiyneHAfl sMyjiBcaA, npeÆHa3HaHaeMHX JÜ& 
KOJiöacHHX A3,n;ejLAH, HaAJiyqmae cTaöajiA3aTopH -  öejiKOBHe BemecTBa» 
3to ecTecTBeHHO, bo—nepBUX, ÖejiKOBHe BemecTBa oöecneHABaioT bo3- 
MOJRHOCTB nOJiyHeHAH npHMOA SMyjIBCHA, BO-BTOpHX, CTpyKTypApOBâHHÜ̂  
ajíCOpÓUHOHHHH CJIOA, 00pä30BaHHHÄ deJlKHMA, CpaBHATeJIBHO JierKO 
pacmenjuieTCH npoTea3aMa nameBapaTejiBHoro annapaTa. OflHaKO, naK 
öhjio ynoMHHyTO BHine, aßcopÖnaoHHiie cjioa, oöpa30BaHHue tojibko 
öejiKaMH, HejiOCTaTOHHO npoHHH. ynpoHHeHAe cjioeB MoaceT öhtb æoc-  
TarHyro KOMÖaHapoBanaeM ÖejiKOB c KaKAMa-JiaÖo cTaÖajiaaaTopaMA, B 
HaCTHOCTA $OC(|)aTaMH (OKOJIO 15-20$ K KOJIAHeCTBy öeJIKOBOrO 3MyJII>r̂  
Topa).

Xopomañ cTaÓajm3ApyiomAA 3$$eKT Öhji nojiyneH npa acriojiB30BaHAA
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cojiepacTBopjaMux óejiKOB Maca /9 9 / ,  MOJioKa (Ka3enHaTa HaTpBa),
KpoBJH / I 9 ,  23, 24, 25 /, jseJiaTHHa /4 2 /.  HecKOJiBKO MeHee 

^eKTMBHO üpHMeHeHiíe ÓejiKOB con / 2 0 / . Buóop Toro bjim HHoro CTa- 
%«3aTopa ÄüKTyeTca KOHKpethumb ycjiOBHHMH Bx npBMeHeHBH. Hanpn- 
MeP» jyia IipOB3BO#CTB, BXOÄHWBX B CBCTeMy MHCOKOMÓBHaTOB, IipaKTH- 
^CKHñ BHTepec npe^cTaBJiaeT ncnojiB30BaHae rma3MH (chbopotkb)
KP0BB ( k KOJinaeCTBy 3MyJlBCHH) , JUJIR OT̂ eJIBHO $yHKIIBOHHpyiOlUHX npo- 
^̂ BOflcTB -  TpancnopTaóejiBHHe cTaÖBJiB3aTopH: cyxoií m o j i o b h h í í  Óe- 

ôk, Ka3enHaT HaTpHH (1 ,0 -1 ,5 $  k KOJinaecTBy sMyjiBCBB), acejiaTBH. 
^nojiL3oBaHBe óejiKOB cob, nojiyaaeMnx B3 mpoTa, uejiecooópa3HO b  

^ecTax nepepaóoTKB cob.
lio psm y npBaBH b KaaecTBe CTaÓBJiB3aTopa bo3mojkho npBMeHeHBe 

^ejiaTuna c ßoöaBJieHHeM opTO$oc$aTa (0 ,75-1,0$ xeJiaTBHa n 0,10- 
0»I5$»o£H03aMemeHHoro opTo$oc$aTa k KOJinaecTBy sMyjiBCBB). ynoT- 
^ÖJiemie 3Toro cTaófljiB3aTOpa He orpaHHHHBaeTca TeMnepaTypoü, 
T5tKaK scejiaTBH He cBepTHBaeTca. 0t TeMnepaTypti 3aBBCHT ckopoctb 
15 cTeneHB ¿i.HciieprHpoBaHflH, a TaKJKe bo3mojkhoctb BcnojiB30BaHHH óo- 
Í6e TyroiuiaBKBx jkbpob (naiipBMep, roBÆKBero). AßcopöunoHHHß cjiom, 
0̂ Pa3OBaHHHË sejiaTBHOM, jierKO pa3pymaeTca npoTea3aMB. B onuTax 
110 npHMeHeHBio jsejiaTBHa b rimpoflBHaMBHecKOM yjiBTpa3ByKOBOii ycTa- 
^BKe npB 40-50°C b aacTOTe 11,5 ktd; nojiyaann aMyjiBCBio CBBHoro 
^P a  c BCI10JIB3 OBaHBeM BOÄH CO epe^HBM ^BaMeTpOM HaCTBH H6CKOJ1BKO 
MeHBmBM 2 MKM. IIpB 3TOM £OJIH HaCTBH HaBÓOJiee TOHKOÄBCnepCHOrO 
*^acca cocTaBJiHJia óojiee 90$. Bhxoä KOJióacHHx ns^ejiBií, B3roTOBJieH- 

c ©TOB 3MyjIBCBea, ÖHJI OaeHB BHCOKBM, KaaecTBO npo^yKTa xopo- 
11166 / 4 I / .  CxoÄHHii 3$$eKT öhji b b tom cjiyaae, Koraa &hh nojiyaeHBH 
^JIBCBB BCn0JlB30BaJIB ÓyjlBOH, OCTaxmfiCH HOCJie BapKB OKOPOKOB, 
c°-Rep3îaiiuiH ÆOCTaTOHHoe KOJiaaecTBO npo^yicTOB mopoansa Kojuiare- 
** / I 9 / .

HocTaTOHHO TOHKfle b cTaÖBJiBHtie npaMue 3MyjiBCBB nojiyaaioTCH npn 
°̂Hii,eHTpam!B b  HBx 10-40$ xnpa. Bojiee ynoÓHH b  nojiB30BaHBB k o h -  

^6HTpBpOBaHHUe 3MyjlBCBB, TBK KaK OHB 3aHBMaK)T MeHBUBlM OÖBeM; 
^JiBayncB bmb yn;oöHee peryjinpoBaTB cooTHomeHBe öejiKa, acnpa h  b o -  
^  b  cocTaße Rapina. HeMajiOBaKHoe 3HaaeHBe BMeeT b t o , h t o  b  k o h -
^HTpiipOBaHHHX SMyjIBCBHX BOĴ a JiOCTaTOHHO IlpOHHO CBH3ana C ÄBC- 
6̂Pchoö $a30ö. JioóaBJieH.ie TaKHX aMyjiBCBñ k $apmy He yMeHBiuaeT,
6 HaoöopoT, yBejiBHBBaeT äojid npoHHO CBH3aHH0ii BJiarn b  HeM /4I/.



*It o  KacaeTCH KOJianecTBa SMyjiBcna, BBOjiHMoa b  cjapm, t o  ero mojk" 
h o  onpenejiHTB nyTeM HecjioxHoro pacneTa, pyKOBOncTByncB acejiaTeJii»-' 
h h m  cooTHomemieM dejnca a atapa b  cocTaBe npojiyKTa. Bo b c h k o m  cjiy- 
nae, ecjia k  $apiny CTpyKTypHO-o#Hopo;nHHx asujina ^ o ö s b h t l  Tanoe 
KOJianecTBO 40%-Hoa BMyjiBCM, KOTopoe oÖecnenHBaeT cooTHOuiemie t h ' 
pa k  ÖejiKy I : I  njin dojiee, coxpaHHeTCH b o 3 m o j k h o c t b  floöaBJieMH 
10% b o £ h  b  Bime cnera, b o  n3de&aHae neperpeBa Rapina npa nyTTepO" 
B a n n a .

B 3aKJU0HeHiie cjianyeT CKa3aTL, hto Bajmoa npodjieMoa TexHOJiorWtf 
KQJidacHoro npoH3BOflCTBa HBJUieTCH paijnoHajiBHoe ncnojiB30BaHne 
BOTHbDC MPOB C yneTOM ax Ä03HP0BKH, CnOCOÖOB OdpadOTKH, 003^ ^ ^  
Handojiee onTHManBHHx $opM c b h 3 H  scapoBHx, dejiKOBHx nacTMi a b o ä H- 
HnmeBan neHHOCTB KOJidacHHx a3,nejina odycjioBJieHa coaepacaHaeM a 
cTpyKTypoa Mpa, npocTpaHCTBeHHHM pacnpe,a;ejieHHeM a  c r h3hmh deji- 
KOBoro a atapoBoro KOMnoHeHTOB $apniea, CTpyKTypoa roTOBoro npofly*" 
Ta. Handojiee BHCOKoe KanecTBO KOJidacHHx n3,n;ejina nojiynaioT npa 
THMaziBHOM cooTHomeHaa conepatamaxcH b hhx denKOB, acapa a BOflH. 
He^ooiieHKa pojin acapoBoro KCMnoHeHTa cTpyKTypu $apma npnBojxaT K 
HenpaBHJlBHHM npaKTHHeCKHM peKOMeĤ ailKHM, B KOTOpUX KOHeHHHH 3$" 
$eKT CTaBHTCH B 3aBflCHM0CTB TOJIBKO OT CBOÖCTB öeJIKOBOrO KOMnOĤ
Ta. Epä yBejinneHna cojiepacaHaH atnpa b $apine nponcxojiHT M3MeHeHfle 
BH3K0CTHHX cboAc t b ; atnp fleiCTByeT KaK HJiaCTH<$HUHpyKöWfi KOMnoHeB^' 
TaK Kan npoHHocTB cBH3eä, yuepasnBaioiuax .nacnepcHne HacTaijH acap£
B CHCTeMe CpaBHMTeJIBHO HeBeJLHKa.

<^opM0poBaHne cTpyKTypa npoiiyKTa dejiKOBHMH, JumanHHMB K o m o a eli" 
TaMH a Bo^oa nponcxonaT b nponecce H3Meju>HeHHH, BunepaiKH nocjie 
tnnpaueBannH a TepManecKoa odpadoTKa.

KanecTBeHHHe noKa3aTejia a  nnmeBan neHHoeTB roTOBoro npo^yKT# 
b 3HanaTejiBHoa Mepe odycjioBJieHH a3MeHeHanMH acapOBoro KOMnoHeHT0 
b TexHOJiOMHecKOM nponecce, b nacTHOCTa, 0öpa30BaHaeM acnpOBoa 
aMyjiBcaa. CymecTByromaH TexHOJioran nepepadoTKn aeapa b Kojidachom 
npon3BoncTBe odecnennBaeT JiamB nacTanHoe aMyjiBrapoBaHae acapa. 
BMecTe c  TeM, sejiaTejiBHO, HTOdu äojih aMyjiBrapoBaHHoro aapa da 
b03moe h o dojiBmea, odpasyiomaiiCH aMyjiBcaa -  npnMOii (odecnennBan 
BHCoKae BKycoBue KanecTBa npo^yKTa) a cTadajiBHoa, He paccJiaaBai0'' 
meaca npa TepManecKoa odpadOTKe. CTadajiBHOCTB aMyjiBcaa odycjioBfle 
Ha cocTOHHaeM dejiKOB, b nacTHOCTa Mao3aHa, aKTana, rjiodyjiapHHX
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ÖSJ1k o b , o ö o i^ a m m x  CTadHJiH3apyiomHM Ä eöcT B iaeM , p H , BBeaeHHeM $ o c -  
^TOB, ÖejIKOB KpOBJH, MOJIOKÖ il Äp.

3H a^uiTe jiBH O  jiy H n ia ä  3 $ $ e K T  m o k h o  n o jiyH H T B  n p a  BBeneHMH b  $apo i 
^TO B H X  XHPOBHX SMyJIBCHÖ; KOJlöaCHHe H3,HeJlflH c  XHpOBOÖ S M yjlB C iie fi 
°öJia^aK)T öcxnee b h c o k o ö  ycBOHeMOCTBio, x h p  p a c n p e a e jie H  b  C T p yK T yp e  
öP ° iy K T a  paBHOMepHO, B 0 3 p a c T a e T  b o ä o  c  b h 3 U B a n a a n  c iio c o ö h o c t b  $ a p -  
®ef t ,  ro T O B tiÄ  n p o ^ y K T  HMeeT nynn iH e  opraH O JienTH H ecK H e n o K a 3 a T e jiH  
*  ÖOJiee BHCOKHfl BHXO.H.
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