
°  ' I&&3HHE Bí>PXy MlíKPOfJIOPATA HA KPAtlHATA TEMÜEPATyPA HPH CfcXPAHflBAHE 
f'A HE COTO B 3AHPA3EH0 Cb CTOHHME

íímjío MHneB cr.H.trbTpysHHK k. b . u. h.
OKptseH BeTepiíHapHOMesüUHHcKin ueHrsp -  XacKOBo

^ sS°faê pV̂ *íĵ SSSío“?«Ŝ IJ.̂ SiS.STA'5S«|
s & e V s s  r á s & K s
n DH nO-BHOQKHTe T(íU ITfina«ni. JínniruD (0\  £ "5,

J  np« - 1 5  i; H uiiHHiíaJiHO npn - 3 0  C .  yciaHOBHBa cw>. ’ “»¿ai
ano ul,fCP00PraHM3“«r® b Haqanoro 6i,p30 HauanaBa, enes Koero Teuna ce 3Lp- 

üoS/’??TaBa Ha CIl?0T0 HMB0*  ̂ c ia ia ia  HacQKa ca h pe3ynTaTme Ha TopGaTOB u tóaB®¡? 3ga 
cn°P®A K0^T0 nPH T eunepaiypa -12°C  6aKTepnnie b 3aupa3eHoro iíeco o iuapa1 

qn.enHO no-Gspao a b no-roncun KpnuqecTBa, otkojikoto npn leunepaiypa - 2 0 ° C .  „„«nai 
qe ^O C paiH O  Ha TOBa, A rp a i (5 )  npoBesaa onurii c OTtíDam/i uw¡tnnnnT>nHuiauK u Ba. -
ÍI0
MíifcpoopraHíi~ fr _ -- * v̂»*v.̂v»M upu vijiiüua n i/PXU!i %jj xOMUv»uox r m m*-
HeHHe Ha 3aupa3eH0T0 ¡jaco 0Ka3Ba BjiHHHide ue cano Ha KonuqecTBOTO, ho npoueHHí 
í aPaaHaPa...aa 4i,KP°'i,JI0Pa'1'a » 1I0PaflK Koero npn pa3n>¡qHHre TeunepaTypa u«Kpo$Ji°P-
noBBpxHOcria Ha 3anpa3eHOTo ñeco ce  p eayau p a  c e^no h cbiuo hubo,/  Miikov/ska -  p C  
íuiakicwiz (8) cTHra'r ¡no M3 B0 A a, qe npia le n n e p a iy p a  -15°C + “l°C cGiiioto koju* ® , 0 
Ha oaKTepHHie He ce  n o t a r a  Ha ronenn  upoucHH m qecTO o c ia s a  Ha hhboto Ha cbb¡* «¡¡j  ̂
u e c o . Je ro m ia h  a chrp.(7)  He ycsaHOBHBaT ciuieciBeHH p aanuqn« b KonuqecrBoro »
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flOBMH cBCTaB Ha tóidKpOipjiopai’a ,  He3aBMcmio ot T eun ep aryp aia  h peatnna Ha ct>xpaIieÜatílís'
3aüpa3eHHH roBe&AM i p y n .  C n o p e $  A!•;.■• i h Tomisova ( 6) oiidupaTeHo Ha ui/íKpoop"ng"C‘ 
UHie H3pa3i4íeJiHo HapacTBa aito ce HauanK T eunepaTypaia o í  -7 Ha -1 8 , peen* aa n° 

OcBeH nocoqeHmre, cBmeciByBai ome M3Bí>HpeAH0 uhopo M ieparypHH a s ió 1111, 0^ t  
npoojieua, ho Bce cbc cM uiie npoTMBopeqMBM aaHHH. Tobe Cerne noBosa na aanpaB0¡“y,3Iopa'
3a H3BeciH0 ocBeTJiaB&He Ha Binpocure okobo BJiHHHHaTO Koeno 0Ka3Ba Btpxy anKP011' 
la  KpafiHaira seunepaíypa Ha csxpaHeHMe Ha aecoro b 3aupa3eH0 ctcionH ae.
MATEPMAJI H ÍÍETOfl ^  .

OnKTHse npoBeaoxue Btpxy 24 ro B easa  qeiBBpiHHKH. 3aupa3HBaHeT0 03B6P®^ñ/, 
eaHO$a3no no HHTeH3HBeH HantH. 3a u e j i ia  c jiea  aofiHBaHeTO, jcoaae ia  h BeiepHHap^c^C» 
n p e ra e a , roBeaaidse ieiBí>prnHKH BiiapBaxue b 3aupa3HTeaeH TyHea c TeunepaiyPa «a tí6,' 
citopoci na BBsayxa 5 -6  m  /s ¡¡ orHocwireaHa BaaiHOcr 30%. Koraro b aB aó o q u sa i 24 lJ| 
coto (5 -6  cm ) TeunepaTypasea ce noHMaa ao -18°C , a  TOBa oChkhoboho csaBauis 
npoueca Ha 3aupa3HBaHe ce npeKpaíHBaiue. 3anpa3eHiiTe roBesca« qeTBí>pTHHKií pa3flaí aíypa 
Ha, J 2 e I,Piyni5i Kar0 ean m e CBxpaHHBaxue_B 3aupa3eH0 cacTOHHHe npa KpaüHá •se^íl0V 
-1 0  C sa  3 u eceu a , a  a p y r a re  -  npa -1 8 ÜC aa 6 n eceu a .

YcaoBHHTa np« cBxpaHHBaae Ha MecoTo (ocBeH TeunepaTypai-a) Oaxa np 
paBHH a sa aBRTe rpyna: ecxecTBeHa unpKyaauHn Ha BB3ayxa. oiHOCHteaHa BaaW"a *°C 
Iipe3 Bpeue Ha ctxpaHeHHeTO TeunepaTjpuaTe KoaetíaHMH Ha Bi,3ayxa He HaaBMaiaBam8 j 
b aeHOHomwe. u3 uec®.

UavepHc 
to b oCaaciTa
ctbom cuhbkh c uapjieHO-nauyqHH TannoHH h aiaoaoH ot 35cm  ̂ KaTO noayqéHHTB ¿“„¡¡a*« 
npen3qHcaHBaxwe 3a 1 cm-nnom. HacaeaBaHHflia H3Bi>pkiBaxMe b anHauHKa, c«hbkií ® „ oí 
HenocpeacTBeuo enes, 3aupa3HBaHeio Ha uecoro h Ha 1 - hh, 2 - hh, 3 -hh h 6 - hh ,,
CBxpaHHBaHcTO uy b 3aupa3eH0 c'BciOHHue. Onpeflennxue umkpoÓhoto bhcbo ( ue30$»>;' 
nCllXpO(íiHAH H ncHXpOTpO<pHM) ÍA típOHT Ha CaHHTapHOIIOKa3aTeJIHHTe tíaSTepHH BBp̂ y 
xpaHHTejiHid cpesH no HHspeKTHHH MeTOA Ha Kox.
i-E3yJITATW W OECblílAHE ¡,a(a

nojiyqeHHTe pe3yjiiaTH ot H3Bi>piueHHTe H3cae«BaHHH ca OTpa3eHH Ha n p M oiB p, , 
jaOjiMita. Q *ja , J

Hai-o(5i40TO kouto npaBH BneqaiJieHHe np« pa3rjieaAaHe Ha saHHme ot °„pue< ü ¡ 
TOBa, qe npa npiaG.nii3MTe.nH0 M3paBHeHMTe ycnoBHií Ha onniHie, 3a ê HO h cb«o BP̂ eící 
BMcoKHTe Kpatihn TeunepaiypM (-10  C) OKa3BaT 3HaqMrenHO no-He6naronpHHTHO B'B3'*



T a ö n a u a

BjiHHHwe B s p x y  u n K p o$ J iop a ra  Ha K p a ü H ara  T e u n e p a x y p a  n pa  csxpaH H BaH e 
Ha u ecoT O  b 3aupa3eH O  cbciOHHae (  lo g10 Ha 1 cm nnom )
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BpoM Ha UHKpoopraHa 3uate npa ctxpaHH— 
BaHejHa uecoto b 3a«pa3eH0 cîctOHHae
( X  ± 35c )

% Ha otupe- 
jiate UHKpo­
opraHa 3UH

1 u. 2 ti. 3 u. 6 u . ii
3
U 6

i
~ T ~ 3 ~ r 5 è ‘ T* ’ 8 ~ 9 ~ n r -

Me3o$«aa 1 ,8 8 -1 ,1 0 -18 °C 1,74*0 ,96 1 ,6 8 * 1 ,10  1,60*0,89 1,38*0,6C 27 47 68

2 ,11* 1 ,3 5 -10°C 1 ,9 2 * 1 ,15 1,76*0,98  1,50*0,78 - 35 76

nc0ïpojanH
1,9 5*1,33 -18°C 1,8 4 * 1 ,2 2 1 ,7 7 * 1 ,15 ! 1 ,7 1* 1 ,0 9 1 ,5 5 * 0 ,9 ; 23 43 61

2 ,19*1 ,56 °
o o Í2 ,06*1,44 1,9 2 * 1 ,3 0  1 ,7 3 * 1 ,10 25,5 66

nci,xPoxp0$i 1 ,9 1* 1 ,15 -18°C 1,7 8 * 1 ,0 2 1 ,7 1* 0 ,9 5  1,63*0,87 1,44*0,69 26 48 6 6 ,1

2 ,15 * 1 ,3 9 -10°C 1,9 9*1,24 1,84*1,0/  1,62*0,86 - 30 ¿0,2 -

BcaqKo 2,39*1,54 -18° C 2 ,27*1,42 2 ,20*1,35  2 ,13 * 1 ,2 9 1 ,9 3*1,09 25f 4Í45.¿ 65

2 ,63*1,78 -10°C 2,47*1,62 2 ,32*1,48  2 ,10*1,26 - 30 7 0 -

npoflBJiseH H e Ha r a ö n a n a

2 3 4 5- ■ 6 7 8
J -

10

^ t e p a a
0 , 5 3 * 0 , 0 2 - 1 8 ° C 0 , 1 1 * 0,01 " - - 6 2

0 , 7 6 * 0 , 2 - 1 0 ° C 0 ,3 4 * 0 , 0 2 . - 6 2

^ «O K O K g 1 , 6 9 * 0 , 8 9 - 1 8 ° C 1 , 5 6 * 0 , 7 7 1 , 4 8 * 0 , 6 9 1 , 4 1 * 0 , 6 1 1 , 2 5 * 0 , 4 5 26 48 6 4

1 , 9 2 * 1 , 1 3 - 1 0 ° C 1 , 7 7 * 0 , 9 8 1 , 6 2 * 0 , 8 2 1 , 4 0 * 0 , 6 0 - 30 7 0

eHTeP°K0KH 1 , 7 0 * 0 , 8 9 - 1 8 ° C 1 , 5 7 * 0 , 7 5 1 , 4 7 * 0 , 6 5 1 , 4 0 * 0 , 5 8 1 , 2 6 * 0 , 4 4 2 7 50 54

1 , 9 4 * 1 , 1 3 - 1 0 ° C 1 , 7 0 * 0 , 9 7 1 , 6 4 * 0 , 8 2 1 , 4 2 * 0 , 6 0 - 30 7 0 -

1 , 1 7 * 0 , 4 0 CO
0 0 1 , 1 1 * 0 , 3 2 1 , 0 7 * 0 , 3 0 1 , 0 4 * 0 , 2 6 1 , 0  * 0 , 2 3 12 2 7 33

1 , 3 2 * 0 , 5 4 - 1 0 ° C 1 , 2 8 * 0 , 5 0 1 , 2 4 * 9 , 4 6 1 , 2 0 * 0 , 4 1 - 1 4
____

2 4 ,5 -

^ í e  i  U H K P O i J i o p a T a  n  n o c n e a B a ia  o i u a p a  b  n o - r o j i H u a  K o n a q e c T B a ,  o t k o ^ k o t o  n p a  n o -  
° cPea¿Í!aiÍHíI x e u n e p a x y p a  ( - 1 8 U C ) H a  c x > x p a H e H a eV  cPeBn MHH x e u n e p a i y p a  ( , - 1 8 v C ; H a  c i x p a H e H a e  H a  u e c O T O  b 3 a u p a 3 e H 0  cí>ctohhh6 .  

n p^eceu  „ eH0 e n e a  3 a u p a 3 H B a H e io , uhkpoÖhoto q u e n a  or iog-|0 2,39+ 1,64 b x p a n  H a  3-  
a “ a c o t o  n p a  -18°C a o c t a r a  a o  log*« 2,13+1*29. a n p a  u e p o t o ,  c B x p a H H B a H O  

Îlï °> aa 01 lo S10  2,63+ 1,78 ^ o c i a r a  a o  lo¿Yo 2 ,10+ 1,26  H a  1 cm̂  n a o n . C a e a o B a -  
?04 o ? i.eÄH O H ct>mo s p e u e  n p a  pa3 na<u iH  K p a ä n a  t e u n e p a x y p a  H a  c & x p a H e H a e , n p o n e n -
o C *  H p a « «  e JIH Ie  U H K p o o p r a H a 3 u a  e pa3jia<ieH  -  n p a  n-bpBHH c n y q a A  45,2%, a  n p a  B i o p a n  -  

Pai{eBiia 3ilTejIH0 e m ä n  n p o a e H i  (b5%) n p a  -18 WC ce a o c i a r a  b a p a a  H a  6 - hh u e c e u  ot 
Qqj. o«eTo H a i i e c o i o  b 3 a u p a s e H O  c a c t O H H a e .
Up?!?0 a Î  Taöaauaia ce Basaa ome, qe otuapaHeto Ha UHKpoopraHasaate He cTaBa nocte- 
3 1"»« Hov,ePH0« a cKOKOO(5pa3HO. B Hafl-3HaqatejiHH KonaqectBa ÖaKtepate otuapat 

a Heceq -  cpeaHO 25% npa cixpaHeHaeto Ha uecoto -18  C (ue30$aaa 27%,ncaxpo- Y¿4



35Í«
$ r x h  2 3 % ,  ncHxpoTpo$B 2 6 % )  ■ cpeiHO 3 0 %  npa tob» cixpaHeHaeio -  1 0 ° C  (nesoí**8 ii 
Dc»xpo$ax« 2 5 , 5 % .  ncBxpotpo$B § 0 % ) .  B  upan Ha 6- hh necea apa necoro c s x p a H f l * » 8 “
- 1 8  C  saraBar 6 5 %  6 8 % . ncnxpo$HAH 6 1 % ,  ncaxpoipogiM 6 6 , 1 % ) .  a b

43%, n c a x p o i p o ^ a  48%). .„unepa'
O í  c a H H T a p H O - a o K a s a i e a H H x e  u a n p o o p r a H a s n a  H a M - H e y c i o i t q H B H  k b m  b h c k b  “ „ “  -i-n fl 

t y p a  c a  K o j i H - f i a K i e p i i H r e .  B n p e o t f j i a a a B a a a x a  c a  q a c i  (62%) 3 a r « B a T  o j j e  b ic pa fl “ “ .g o ­
n e  c e a  c  p a a j i H i H a  H H T e H S H B H O c T  n p a  -10 a -18°C a b  K p a a  H a  2 - hh n e c e a  H e  c e  y e » * 1* 
B H B a t  b  a a n p a s e H O T O  u e c o .  . „ „ a

l Í H o r o  p e  s h c t c h t h h  k i >m  n p o y w a H a r e  T e n n e p a T y p a  c a  n a e c e H H T e .  B  K p a a  H a  1  — =

*eHHe Btpxy thx. otkoakoto -10uC. 3a ê HO a emo  Bpene (3 - hh necea) npa 8|c 
xpaHHBaHO npa -18 C omapaT 27%, a npa tOBa, csxpaHHBaHO npn -10°C -  24,5%. ca 

no-ycTOUHHBHTe Ha hhckhto TennepaTypa ot HecnopoBHTe ne30$ajiHH GaHiep»» 0ía 
cxa$HJiOKOKHre a eHiepoicoKHTe (<¡>enajiHHre cxpenioROíca). A io  ca oiHacH a°_!e? ío  o*' 
OTuapaaero aa bbpbh no-HHTeH3HBHO npa KpañHa xennepaiypa -10 C ce sanassa * uu
H o m e H u e  H a  T e s a  u H K p o o p r a H H 3 U H .  o e i i »

O x q ü T a K R H  n p e a a n H O  H H K p o C H O H o r a q H H H  ç p a K io p  n p n  u 3 ( 5 o p a  H a  l e n n e p a i y p ® “  ca 
8a  c t x p a H e H H e  H a  nec o r o  b 3 a u p a 3 e H 0  c t c T o a H a e *  n o - ô a a r o n p H H T H a  a p a  H a n m e  ob» flK-  
0 K a 3a  T e n n e p a T y p a i a  ot -10 uC n p e s  l a s a  ot -18°C. T o 3H n $ a K T  o ó a n e  H H n a  r o A f l * *  £oïir  
T H i e c i c a  ctoBhoct, t*íí H a t o  u e c o i o  c í x p a H H B a H O  n p a  -18UC n o - A O < J p e  c i x p a H H B a  Ç »  fla o í  
t e  ch K a q e c i B a -  Cnopea I f o n n a p a H O B  a  K a J i O H H O B  (3) hh c i t a r e  T e n n e p a T y p a  b fl*8?* , $ep' 
-5 ao  -10 , -12°C H 3 o n q B a T  p a 3 B H T n e T O  H a  n a K p o o p r a H H 3 n a T e ,  ho c A a t f o  H H x a C B p a *  |a 
n e H i a T H B H U T e  n p o a e c u .  Eto a a a o  3 a  c & x p a H H B a H e  H a  n e coto b 3 a u p a 3 e H O  eteroaw* „  
n o - n p o s B M í i T e j i H O  B p e n e  c a  H60(5xoahhh ito- hhckh T e n n e p a T y p a .  Ot A P y r a  c T p a H a* 
3 y j i T a T H T e  ot H a m a i e  onHTi n o n a 3 B a T ,  n e  cïOTHomeai e r o  n e * a y  nesoqjHJiHHTe a  n ° " a M 0  
H a i e  n a K p o o p r a H H s n a  c e  n p o n e H H ,  c  n o - H e t í a a r o n p a H T H a  T e H A e H a a n  k s h  ï e n n e p a T y p ? o ç  
B K p a n  H a  3-mh n e c e a  n p a  c t x p a H H B a H e to H a  n e c o i o  b 3 a n p a 3 e H 0  c B c t o n H a e  fl» *
cBOTHomeHaeTO Ha ae30$ajiHHTencnpHH0 ncaxpo$HJiHHTe CaitTepaa e 
npa TOBa ctxpaHHBaHO npa -10UC -  24-25% km 74-75% ot oÔhoto ÔaKTepaaaHO 
He. To3h no-3HaqarefleH npaBec Ha ncaxpo$aaHaTe CaKiepaa no noBtpxHocTia h b “ q 

a npa -10 C ne OKaxe no-HefJxaronpaHTHO oipaxeHne Bipxy ne coto np» e
KTepaaaHO o< Tec°t0'

CBXpaHHBaHO
®pT5T£fflHOio ny cbxpaHeHH«; 3 3aupa36Hó cbCTOHHae a nocaeABamoxo ny pa3npa

H3BQftil: etC\
1 .  OïitapaHeTO Ha naKpoopranaanaTe npa csxpaHHBaHe Ha necoTO b sanpa3®““0Hie®' 

TOHHae e b npnKa 3aBacanocT or TenneparypaTa. lipa -10°C ÓasrepaHie ornapa* BU 
3HBH0 a b 3HaqHTejiHO no-ronana KonaneciBa, otkojikoto npa Tenneparypa -18 c*HIiecX®aa 

2.Ilnoaecï>T He npoTHia paBHonepno, a cK0K00Ôpa3H0. HaU-SHaqaTeJiHH °C *
UHKpoopraHa3HH saTHBaT b ítpan Ha 1 —HH necea -25%* npa'necoro ci>xpaHHBaHO Ha ¿atc*6" 
3£l% Ha -10°C. B Kpan Ha 3- hh necea -  45% npa -18®C a 70% npa -10flC ot o6hoto 
paaJiHO oÔcëneHHBaHe. _ 3a' , 0

3. lipa H3Ôopa Ha xennepaiypeH penan sa CBxpaHHBaHe Ha roBexAOTO neco »  ̂ »3» 
npa3eHO cicTOHHae, Aa He ce asxozAa cahhctboho ot naKpoôaoaoraqHHfl $aKTOp, 111 
no-HHCKHie Tennepaiypa no-AOôpe rapaHiapai KanecrBOio Ha necoTO.
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