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B/IMAHHE HHXXEHEPHO-TEO/IOC'HYECKHX

VC/I0BUH HA HHTEHCHBHOCTb HATPY2KEHHS
KPEITH CTBO/IOB B 3AMOPOKEHHDBIX

ITOPO/IAX

Cemunap Ne 1

PU  CTPOMTE/IbCTBE  MIAXTHBIX
CTBO/IOB ITPOrHO3 OMH/IAeMbIX
Be/IMYMH TOPHOIO [aBICHUS SB/ACTCSH
OCHOBHBIM (DAKTOPOM, B/MSIOIMM Ha
9KCII/IYaTALIMOHHYIO HA/IeXKHOCTb Kperiu.
OcobeHHO 3TO KacaeTcsi CTBO/OB, CO-
OpYKaeMbIX B C/IAOKHBIX TOPHO-TEONO-
I'MYeCKHX YC/loBUAX. TaK, CTBO/BI HKOB-
[IeBCKOTO PYIHHKa BIIEPBble B TOPHOM
MpaKTHKE COOPYXKA/NCh CITOCOBOM I71y-
OOKOro HHU3KOTEeMIepaTypHOro 3aMopa-
KUBaHHUA OCaloYHOM Tomum. HayuHoe
COTPOBOKIEHUE CTPOUTE/IbCTBA OCYIle-
cBasami MI'U, BUOI'EM, HUHMOCIT u
ApYrue HayuHble OpraHu3aliiy. 3azadei
uHctntyta BMOI'EM 6b110  yecraHoBne-
HUe 3aKOHOMEepHOCTH (POPMHUPOBAHUS
Harpy3ok Ha Kperb BO BCexX Hauboriee
XapakTepHbIX THnax ropoza. [lo paspa-
OoTaHHOM /151 HabMONCHUI MeTO/IVKe
[1] B Tpex cTBOMax pyaHWKa ObIIO YC-
TaHoBrieHo okoro 30 3aMepHBIX CTaH-
um. Habmoaenuss mnpoBoauancs npu
pasHbIX TeMIepaTYpPHBIX PeXHMax OKO-
NIOCTBO/IBHOTO MaccuBa nopo [2].
HccnenoBaHvsMM YCTAHOB/ICGHO, UTO
Hauboriee BNUSIONIMMU Ha WHTEHCHB-
HOCTb HarpyKeHus Kperd SBASIOTCA
cneayiomme Gaktopsl: 1) TUr 3amopo-
JKEeHHBIX ropoz; 2) Temrieparypa; 3) ec-
TeCTBeHHas BAaXXHOCTh; 4) raybuHa 3a-
feraHwus.
[lo xapakrepy BO3AGMCTBUS 3aMO-
POXKEHHBIX MOPO/ Ha Kperb MOXKHO Bbl-
[AennTs 3 TUIMa Mopo/A: IMIMHUCTBIC, Iec-

YaHble W TO/MYCKa/lbHble TPelUlMHOBAaThIe.
MakcuMaribHble  [aBlleHHe OKa3blBAlOT
I7IMHKUCTBIC TTopobl [3].

3aBHUCHMOCTb Harpy3oKk OT Temriepa-
TYp XapakTepHa, B OCHOBHOM, /s [/A-
HUCTBIX Mopoa. Harnpumep, ripu Temre-
patype nopoa MuHyc 18 A Harpysku
Ha Kpernb B 1,3-1,7 pa3 6osbiie, yem
npy Temriepatype Munyc 12 °C.

Tpetunt chakTop, BAMUSAIOWMK Ha Be-
MYMHY Harpy3oK — B/aXKHOCTb TMOPOL.
Hanpumep, ctBon Ne 1 Ha raybuHax
306 u 310 M coopyxanca COOTBETCT-
BEHHO B CYMecsix U I/IOTHBIX Ma/lOB/axK-
HBIX I7MHax. B cymecu Harpyska aoc-
turna BenvumHa 11,6 Ml a, a B ravHax
4,1 Ml'la. To ectb Ha paccTosiHUM BCero
4 M no raybuHe pasHULa Harpy3oK A0C-
tirna 2,8 paza. OCHOBHas NpyyYMHa Ta-
KOro TMO/IOKEeHHWs B TOM, 4TO HMeer
GOMbIIYI0 BO3MOMKHOCTL NSl [PUTOKA
BO/IbI [TPU 3aMOpaxKMBaHUK. AHaNU3 pe-
3Y/IbTAaTOB HATYPHBIX HabOMOAEHHH MOKa-
3bIBAET, UTO IPHU TMpeaBapUTe/IbHOM 3a-
MOpaMBaHUM OCAAOYHBIX TMOPOA B
MaccuBe BO3HHUKAIOT HalpsXKeHUs, KO-
TOpbIe MpPHU TMPOXOAKE CTBO/A CO3AAIOT
AOTIO/IHUTE/IbHble HAarpysKW Ha Kperlb,
He mnpeaycMOTpeHHble pacuetoM. Crie-
ayeT pasiMuaTth IaB/leHWE 3aMOpPaKH-
BaeMbIX MOPOA OT MOPO3HOrO IMYyYeHUs
M [aBMeHWs IpeABapUTe/IbHO 3aMOpPO-
MKEeHHBIX TIOPO/I.

Paccmortpum 310 Ha npumepe ctBona
Ne 1 u ctBoma Ne 3 HkoBnesckoro pya-
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Puc. 1. I'pachuku naBneHHsa H
TeMnepaTyp nopoa B I/THHaX
Ha rnyb6une 383 m: 1 — B cTBO-
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ne Ne 1 npu MOCTOSHHOM TeMmIle-
parype munyc 18 °C; 2 - B c1BO-
ne Ne 3 nipu ﬂO}{H)KeHHPI TeMrepa-
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HHMKa, KOTOpble MPOXOAW/IUCH TPHU pas-
HbIX TeMIlepaTypHbIX pexkUMax OKO/O-
CTBOMBHBIX TMopoa. B ctBone Ne 3 Ha
rayérHe 383 M B rMHaX KUMMEPMILK-
OKchopaa Troc/e KpervieHusi CTBO/a
OBIZIO TPOBEICHO AOMOpAHBAHHE M10-
POA C TeMMepaTypbl MUHYC 4 °C no mu-
nyc 10 °C. /TaBnenve Ha Kperib MNpy Ha-
YaZibHOM TeMriepartype 6bi1o paBHO P =
4,2 Mla (cM. puc. 1). [pu noHvkeHnu
TeMrlepaTypsl B CpeaHeM Ha 6° mpo-
M30LII0 YBenmyeHWe Harpysku ao 10,2
MIla, o ects B 2,5 pasa. B ctBonie Ne 1
MPH aHA/IOTHYHBIX YC/IOBUAX TeMriepa-
Typa NOpOZ MpH MPOXOAKe 6bl/1a paBHa
munye 18 °C. [lpy atom Harpysku Ha
Kperlb AOCTUITIM TeX JKe 3HaueHWM, 4uTo
NpH IOMOpaxKHBaHUH, HO Boriee HU3KOM
TeMriepaType rnopox.

Takum o6paszoMm, naenenve rAUHK-
CTBIX TOPOA MPHU MX AOMOPaXKUBaHHUU
6oribllle, YeM J1aBleH’e NpeaBapUTe/IbHO
3aMOPOXKeHHBIX ropoa. [lostomy maxt-
Hble CTBO/Ibl HeOBXOAMMO NMPOXOAUTH MO
3aMOPOXKEHHBIM /10 TPOEKTHBIX TeMrle-
patyp NopoaM.
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Kaza/ii HeoOXOAMMOCTb TPOo-
Be/leHHs1 1abopaToOpHBbIX MC-
crienoBaHUM MYYUHHCTBIX
CBOVICTB OCHOBHbIX TUIOB MOPOA MeCTo-
poxzaenns. OHWU OblIM  BbINO/HEHbI CO-
TPYAHUKAMK  OT/Zie/la  CrelUMasibHbIX  Top-
HbX pabor wHctMTyta BHMOIEM H.A.
CenesneBbiM, C.A. CeeaumusmM, A.B.
TornopkosbiM. O6pa3stisl nopoa oTéupa-
NUCb B MeCTax YCTAHOBKU 3aMepHbIX
craHumi. OTOOpaHHbIe MOHO/UTBI Pas-
Mepamu 10 20x20x25 cm B Mepsiom
COCTOSIHMM [IOCTaB/IAICh B NpeaBapH-
Te/IbHO OX/IAXK/CHHYIO /10 TeMriepatyp -
10...-20 °C xomomwmshyio kamepy. B
fAanbHerIleM M3 3TUX MOHO/IMTOB TOTO-
BUAM 0OOpaslbl LMIMHAPHUUYECKOW op-
Mbl, KOTOpbIe OTTaMBa/lX /10 T[ONOKU-
Te/IbHOM TeMriepaTypbl U Momewand B
opMy, YIZIOTHS/IM C TOMOILBIO Tpecca
nos aaBieHWeM. 3ateM (opMmy C 06-
pasloM MepeHOCH/IM B Kamepy, HMMelo-
wyio 3anaHHyio temrepartypy (0...-30
°C), u nomewamu B npubop, cosaaBa/n
Ha obpasell AaB/ieHHe C [MOMOLIbIO Ha-
IPY30YHOro  ycrpoictea. Kamepenue
nepopMaLlMi M HarpsKeHUH My4eH!s
M3MepsIINCh 0 Mepe TMOHHUMKEeHUs TeM-
riepaTypsl.

t,or



PesynpraTthl nabopaToOpHBIX HCC@AOBaAHHH

NMYYeHHHA I'MHHHCTBIX nopoa

Tun BnaxHocrs, i HauansHoe Ornocurensnan | Hanpsxennsn
nopouast, % I'paayc C AaB/IEHHE NPH MYYHHHCTOCT, ny4yeHus,
rayouna, M 3aMOpaKHBaHHM, % MIla
MIla
Mepre/b, 339 -16 1,0 0
102,0 ’ -16 2,0 0,25 5]
[Tecok, 0
295.0 22,9 -20 1-10 0
Cyniecs, 16,0 -24 4 1,25 154
305,0 25.0 -24 4 1,65 21,4
21,0 -12 12 0,52 18,4

B T1abn. 1 npuBeneHsl HeKOTOpbIe
pes3ynbTaThl MCCe0BaHUM:

Mccnenosanve nedopmaumit, mnpo-
Mep3alolMX 1071 IaBNeHHeM TIMHUCTBIX
Mopoa ToKaszaz, 4to 06beM [OpPo/bl
BHauasZle YMeHblllaeTcs, IoclIe  4ero
MPOWCXO/IMT M3MeHeHHe 3Haka aedop-
MHUpOBaHus — O6beM HadMHaeT MHTEeH-
cMBHO pactv (puc. 2). YMeHblueHue
obbeMa Ha IMepBOM 3Tare OOBACHAETCS
TeMOP(H3NUECKHM  COKpallleHHeM OX-
MaXkJAeHHOM Mopo/bl 10 (ha3oBoOro re-
pexona Bozbl B 7iefl. B nanbHewueM ripu
YMEHBIICHUN  TeMIIepaTypbl 4 Yc. 7
C yBenuueHWe BepTHKa/IbHBIX aedop-
Maumi nipoucxoaut Ha 0,65 %, a nae-
nenve nydenusi — Ha 4 Ml a.

Tarum obpa3oM, mabopaTopHbie HMC-
cnenoBanuvs, npoBeseHdsle B HKM
BHMOI'EM, noarBepavnn pe3ynbtaTsl
HaTYPHBIX Hab/MOICHHH.

Crabunusaumns Harpyskd Ha Kperb
CTBO/IOB B 3aMOPOXKEHHBIX T[OpOaax
npoucxoanT B Teuenre 14-30 cyr. Mx
Be/IMYMHA COXPaHAeTCs [MOCTOAHHOM B
Mepuoa  MacCMBHOIO  3aMOpPaKHMBaHMS.
[Tocne oTrMOYeHHs1 3aMOpakKUBAIOLICH
CTAHLIMW HAUMHAETCH YMEeHblIeHHWe Ha-
rpy3ok. [lpu ecrectBeHHOM pa3Mopa-
KUBaHHUK 3TOT IPOLIECC TMPOAO/MKACTCSH
B TeyeHue 1,5-1,8 ner. B ravHucTbIX
ropo/siax YMeHbILeHHe Harpy30K MpoKc-
xoaut B cpeareM Ha 30-50 % u 3aBucuT
OT Be/IMYMHBl MAKCUMa/IbHOM /IOCTHUTHY-

Toi Harpysku. Haripumep B ctBone [ 1
Ha raybuHax 383 1 398 M Harpys3ky Ha
Kperb COOTBeTCTBeHHO Obiin: P = 11,8
Mlla u P = 9,8 MI'la. ['Ipu pasmopaxu-
BaHMM MOPO/ Cria/ MPOM301Ie/1 COOTBET-
ctBeHo Ha 49 u 41 %. Pesynbratsl
Onv3KMe K 3TUM 3HAYEeHUsAM [O/MYYeHbl
B.®. /lpobbieBbiM Ha 3aropokckoM
KenesopyaHoM kKoMbuHate W B [epma-
HUM B CTBO/ax WaxTsl /lobepr 3.

B neckax nocne pasmopaxkuBaHHs
MPOM30IIZIO BOCCTAHOB/IGHUE TMAPOCTA-
THYeckoro Haropa. Hanpumep, B ctBO-
ne Ne 3 Ha raybuHe 318 M yBenmueHuve
Harpy3ku coctaBuio 1,4 Ml a.

PDopMHUpoBaHMe Harpy3ok B BOAOHA-
CBILIGHHBIX T/IACTUUHBIX MefaXx HOCUT
APYron Xapakrep. 3/1eck nocsie Kperiie-
HUA HabMoaaeTCcs HeYK/IOHHBIM POCT Ha-
rpysok. [Ipu aToM peskuit pocT 3HauM-
Te/IbHO TPeBbILIAOIMI pacyeTHbIA T0-
cnefoBan B Havane LMKAA OTTaMBaHUSA
ropoz, KOTOPbIA IOCTAr CBOEro IHKa
npu Ttemneparype -1...-3 °C. Tlocne
TMO/IHOTO OTTaMBaHUSA OPO/ IPOU30LLE/
HEeKOTOpbIH criaa Harpy3ok. OcobeHHOo-
CTM (pOPMUPOBAHUA Harpy3oK B Menax
NP 3aMOpaXKMBaHWW M OTTAaMBAHWH BH-
AMMO CBfi3aHbl C ero ctpykrypou. [lo
pa3MepaM TBepabIX YacTWLl Men 6/M30K
K I7IMHUCTBIM TOpoaaM. Turbl Boabl B
Menax HW3y4yeHbl Mano. KM3BecTHo, 4TO
Mena o6naaloT ManbiM KO3 HULIMEeH-
TOM (bU/IBTPALIMK, BUAMMO, B HUX BO/a
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Puc. 2. I'pachukn aedgopma-

éMa 6:-4Mla; W=24% . UHH OX/1axaAaeMOH ITTHHbI anT-
&x TC Heokoma npu Ha4anabHbix W =
24 %, P=4 MIla: 1 - rpaduk
08 10 Temriepatyphbl; £ — rpadvK aB-
fleHus TIydeHusi;3 —OceBble  /ie-

06 il do

pPMalMH [yYeHnst
04 2

02 8 Takum obpasom, HaTyp-
Hble Ha6ﬂlOl]€HHﬂ, rpoBe-
0 4 eHHble TIIpU COOpPYKEeHHH
a2 5 CTBONOB HKOB/IEBCKOrO pyiI-
t,vac HHWKa, TIOKa3a/lh, YTO HHKe-

COMEPHKUTCH KaK B CBS3HOM, Tak U B
cBoboarom Buzae. [loBeneHue BomoHa-
CbILIIGHHOTO Me/ia MPU 3aMOpaxKUBaHUU
1 pa3MoOpaKMBaHWU IO/ /IaB/IeHUeM He-
0BXOMMMO HCCleoBaTh B rnabopaTop-
HBIX YC/IOBHSAX.

HepHO-Teo/Iornyeckue  Yco-
BUS SB/SIOTCH  PellaloMy
NpH BeIGOpE Kperiu CTBO/IOB,
COOpYKaeMbIX B BOIOHACHILIEHHBIX OCa-
[IOYHBIX MOpOoax NP MPOXOAKe X 3a-
MopaxuBaHHeM. PesynstaTtel 6yayT vc-
MO/Ib30BaHbI MPH a/bHeIeM OCBOGHUH
MecTopoxaeHuit Ha KMA.
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[loknazn peKoMeHAOBaH K Onyb/IMKoBaHMIO ceMuHapoM Ne | cumriosryma «Henens roprska-2007».
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