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Annomayus — PaccMoTpens! pu3ndeckne mporeccsl 00pa3oBaHUs COCYIEK M Halle[el, yCTaHOB-
JICHBI U W3JI0KEHBI PA3JIMYHBIC MIPUYUHBI UX 00pa30BaHMS, a TAK)KE PACCMOTPEHBI UCTOYHUKHU TEILIOTHI,
TUIIUYHBIC JIJISL CO3/IaHUS TPUYUH PUPOHOTO U TEXHOT'CHHOTO XapakTepa. [IpoBesicH aHaIu3 TEIIOBOrO
pEeKUMa KPBIIIL, IaHa KIacCU(BHUKAIHS KPBIII 110 MPUHITAITY TETUIONepeIadH.

Knioueswie cnosa: cocynbka; Hajeqb; TbA000pa3oBaHue; TEINIOBOI PeXXUM; UCTOUHUKH TETIIIOTHI,
MEXaHU3M 00pa30BaHMs HAICU; CHCTEMA JIJIS PEIOTBpaIcHUs 00pa30BaHUs COCYJICK.

THE MECHANISM OF FORMATION OF ICE AND ICICLES ON ROOFS OF
HOUSES
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191015, St.-Petersburg, street Kavalergardsky, 7

The summary — The physical processes of formation of icicles and ice are considered, the various
reasons of their education are established and stated, and also the sources of warmth typical for creation
of the reasons of natural and technogenic character are considered. In article the thermal mode of roofs is

analysed, classification of roofs by a heat transfer principle is given.
Keywords: an icicle, an ice cover, a ldoobrazovaniye, a thermal mode, warmth sources, the mech-
anism of education fly, system for prevention of formation of icicles.

OOpa3oBaHue HajeIu M COCYJEK Ha
KpBIILIaX JOMOB B OCEHHE-3UMHE-BECEHHUM
NEpUOA SBJISIETCA OIHOM W3 BAKHEHIIMX
npoOjeM COBPEMEHHOro ropoja. DTOT Ie-
puon B CeBepo-3amaJiHOM peruoHe (oco-
oenno B Cankr-IletepOypre) xapakrepu3y-
eTCsl 3HAUMTENbHBIMHU TepenajaMu TeMIle-
patypel OT IUIFOCOBOM K MHHYCOBOW U
HA00O0POT, a TaKKe BBINAJCHUEM OOJIbIIOTO
KOJIMYECTBAa OCAJAKOB. Takue MOroJgHbIe
YCIIOBHS CIIOCOOCTBYIOT MHTEHCUBHOMY 00-
pa30BaHMIO Ha KpbllIaX HaJequ, pa3pylia-
IOLIEH KPOBIIIO, U COCYJIEK, KOTOPBIE CO3/1a-
10T PEATbHYIO ONIACHOCTD AJIS )KU3HU JIFOJIEN.

[Ipexne yem mpuUCTYNUTH K paspa-
00TKE M MPOEKTUPOBAHUIO cucmembvl O
npeoomepaujenus 00pazo8aHusi  Ccocyiex,
HEOOXOAMMO TIOHSTH MEXaHM3M 00pa3oBa-
HUS Hajeled U COCYyJEK, U U3yYUThb OCHOB-
HBIE€ MPOIIECCHI, «OTBETCTBEHHBIE» 3a MeXa-
HU3M Jb000pa3oBaHusl. OTH TPOIECCHI
HEIIOCPEICTBEHHO CBSI3aHbl C TEIMJIONOTEPSI-
MU 4Yepe3 BEpXHHE IMEPEKPHITUS 3/aHus U
KPOBJIIO, IPUBOJSAIINMHU K TOMY, YTO TEMIIE-
paTypa LEHTPaJIbHONW YacTH KpBIIIM BBILIE,
YyeM TeMIlepaTypa BHEIIHETO BO3/yXa.

Cucrema BOJOCTOKOB, HaXOAIIAsACH,
KaK IpaBUJIO, 33 MPOEKIMEH CTEH 3/aHus,

JIMILIEHA JOIMOJIHUTENBHOIO MOIOTPEBA, OCO-
OEHHO ATO OTHOCUTCS K BOJIOCTOYHBIM TPY-
0aM, OTKpBITBIM «BCEM BeTpam». TakuMm 00-
pa3oMm, eciM TeMIleparypa HapyKHOTO BO3-
JyXxa HMeeT HeOOJbIIoe OTPHUIATEIbHOE
3HAa4YeHUe, TO TeMIepaTypa LEHTpa KPOBIH
MOXET OBITh TOJIOXKHUTENbHOW. Tamast Boma
IOl CJIOEM CHEra CTEKaeT B BOJOCTOKH, TJe
3aMep3aer, OJOKHpYysd JalbHEHIIUH OTBOA
BoAbI (puc.l). [ns Toro utoObl BoAa HE MO-
naja Ha Kpail KpoBiM, BOJOCTOYHasl TpyOa
JIOJDKHA «BCTPETUTHY €€ paHblue. B sTom
ciiydae Tanas Bofa OyIeT cpasy ke CTeKaTh
BHU3 10 BOJIOCTOYHOM TpyOe, He rmomajas Ha
Kpal KpbIIIH, I7I€ OHA MOXKET 3aMEP3HYTh.

B nepByto ouepens paccMoTpuM Qu-
3UYECKHEe MPOIECChl U MEXaHU3M 00pa3zoBa-
HUS COCYJIEK U HaJIEH.

Cocynvbka — KyCOK JIbJla, CBUCAIOLIUI
C KOHCTPYKLMH KpBIIIM 3[JaHUS, IPOBOAA,
BETBU JiepeBa W T. A. MHorma cocymibKoit
Ha3bIBAIOT JIFOOOW OJTHOPOAHBIN 00BEKT, 00-
pa3yIOMUNCS CXOAHBIM 00pa3oM, HapUMep,
CTaJIaKTHT.

Cocynbku, CBUCAIOLINE C KAPHU30B U
MIPOBOJIOB, MOTYT IOKa3aThCsl JOCTATOYHO
IPOCTBIMH «KOHCTPYKLHUSMHU», OJHAKO Ha
caMoM jene ux ¢opma M MpoIecc oopa3o-
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BaHUS B TCUCHHUE JIOJITOTO BPEMEHHU 033]a-
YMBAJIM UCCIIEA0BATENEH.

Cocynbku OOBIYHO HMMEIOT KOHYCO-
o0Opa3nyo GopMmy ¢ BEpIIUHOW BHU3Y JHA-
METPOM HECKOJIbKO MHJUTMMETPOB. BHyTpu
COCYJIbKU HEPEIKO OBIBAIOT MOJIOCTH. Psiiom
PACTIONIOKEHHBIE COCYJIBKH 00pa3yroT pas-
HOOOpa3Hble KOHCTPYKIIUU C MPHYYJINBbI-
MU QopMamu.

Pucynok 1. O6pa3oBanmne cocyJiek Ha BOJ0-
CTOKaX

Haneov — ecTecTBEHHOE JIEASHOE 00-
pazoBaHue, 0Opa3yroIieecss B pPeE3yJbTare
3aMep3aHus PEYHBIX WM TOJ3EMHBIX BOJ,
M3IUBIINXCS HA 3eMHYIO TIOBEPXHOCTD.

Cocynbku 1 Haneab 00pa3yroTcs mpu
HU3KUX (MHHYCOBBIX To Tmmikane llenbcus)
TeMIiepaTypax, 0ObIYHO — HECKOJIBKO TPaIy-
COB HUIXEC Hy.]'If[, nu HpI/I HOCTYHJ'ICHI/II/I TaHOﬁ
BOoAbl. Bojma Moxer, Hampumep, CTeKaTh C
KpBIIIKA JIOMa, TNI€ CHEr TaeT MOJl BO3ACH-
CTBHUEM COJIHEYHBIX Jy4eld WU TEeIUIOTHI,
MOCTYMAIOMICH ¢ YepJadHbIX MOMEIICHHA.
Tamasg Boma mog BO3IEUCTBHEM CHIIBI TSKe-
CTH CTEKAaeT BHM3, U IO BO3IECHCTBHEM XO-
JIOTHOTO OKPYXKAIOIIEro BO3yXa, 3amMep3a-
er. brmaromapsi TakoMy HaMep3aHHUIO BOJIbI
pa3Mep COCYJIbKH YBEIMYUBAETCS, 3TO MPO-
UCXoauT, IOKa HOCTyHaeT BOJa U IIOKA TEM-
neparypa Bo3ayxa oTpunarenbha. Ecnu cu-
Ja TSDKECTH, NEHCTBYIOIIAS Ha COCYIbKY, B
pe3yabpTaTe pOCTa MAacChl COCYJIBKU TPEBBI-
CUT TIpeJieNl MPOYHOCTH JIbJIa B TOUKE Havama
pocTta, TO cocyibka oOpymuBaercs. [lpu
MPEKPALLECHUN TTOCTYIUIEHUS TaJIOM BOJBI
POCT COCYJIBKH TpPEKpallaercs, a Mpu TeM-
nepaType BBIIIE HYJS MPOUCXOAUT YMEHB-

IIEHUE Pa3MEPOB U MACCHI COCYIBKHU 32 CUET
tasHus. [Ipu Temmepartype HIKe HYIS CO-
CyIbKM XOTA U MEAJICHHee, HO TakKxke
YMEHBIIAIOTCA B pe3yJbTaTe CyOiauManuu

[7].

Ocanku B BUJIE CHEra, HaXOIsCh Ha
KpOBJIE, HE MPEACTABISIOT COO0OM KakoM-
m6o omacHocTH. OHAKO, €CIM CO3/IaI0TCS
YCIIOBUSL ISl TassHUS CHETa IMOJ JCHCTBHEM
KaKoro-1M00 HWCTOYHUKA TEIUIOTHI (aTMO-
chepHON WJIM TEIUIOBBIJCICHUS KPOBJIH),
MPOMCXOJUT TasHUE CHETa, U OH MpeBpalna-
ercss B Boay. st Toro uToObl Moriia oOpa-
30BaThCs XOTsl ObI OJIHA MaJIeHbKasi COCYJb-
Ka, HY’)KHO B OJTHO M TO K€ BpEeMs MMETh B
HAIMYUU cpa3y JABe Temmeparypbl. OanHy

AJIL TastHUSL — BBIIIC HYJA, 4 APYI'YHO JJIsL
3aMCp3aHus — HHIKC HYJIA. OKa3HBaCTCH,
TaK OHO M ITPOHUCXOJUT.

Pucynok 2. Cxema o0pa3oBaHus
HaJIe[Au U cocyaek: 1 — cHer; 2 — nex; 3 — BoJa;
4 — cocynbKa.

IIpencraBuM cebe MeNJIEHHO Taro-
Ui cioit cHera Ha kpsime (puc. 2). CHer
HAYMHAET TasTh, KOTJA MPHUIIEKAET COJIHIIE,
COJTHEYHBIE JIyYM HArpeBarOT CHET 0 TeM-
nepaTypsl Bhie Hys. TeMmepatypa y kpas
KPBIIIKM U TOJ Kpbllieil Hibke Hyns. Tamas
BOJIa CTEKAeT MO KPBIIIEe U KAaIIIMU MagaeT
BHU3, WIA CBHUCACT C Kpas Kpbimw. Kaxmas
CBHUCAIOIIAs C Kpasi KPBILIU Karlis TaJloi BO-
Il OKPYKEHa XOJIOTHBIM Bo3ayxoMm. Ecmu y
oOpa3oBaBIIeiics Karid Talol BOJbI OTCYT-
CTBYIOT IIyTH JUIs OBICTPOTrO yX0Jia C KpOB-
T, TPHU HACTYIJICHWH COOTBETCTBYIOIICH
OTPHUIATENILHON TeMIepaTyphl Kars HadH-
HaeT MEJUIEHHO, HO YBEPEHHO 3amep3aTh, U
obOpasyercs TOHKasi 000JI09Ka Jbaa. Terno-
Ta, BBIJCIAIONIAACA B pe3ysibTaTe 3amep3a-
HUS BOJABI, YXOJIUT B OKPYKAIOIIHUNA BO3IYX.
[Ipu crnenyromem KpaTKOBPEMEHHOM JEH-
CTBUU HWCTOYHUKA TEIUIOTHI, BO3MOXHO HE
TasiHUE, a HAIPOTHUB YBEJIINYEHHE COCYJBKH.
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[To Mepe Toro kak BoOJa MPOJOJIKAET CTe-
KaTbh BHU3 II0 JIEASHONW OOOJIOYKE, YacTh €€
3aMep3acT, W HapOAMBILIASCS COCYJIbKa
HAYMHACT PACIIUPSITHCS U yBEIUYHBATHCS B
o0beMe. ITO MPOUCXOAUT TOTOMY, HYTO
YCIIOBHS JIJISl TASTHHSI U CKOPOCTD TLIABJICHUS
y JIbJIa ¥ CHera pas3iuuHbl. Eciu u B ganb-
HEHIIIEM OTCYTCTBYET BO3MOXKHOCTH CTOKa,
Tanasi BOJa MPUCOCIUHSACTCS K CBUCAIOMICH
Karuie.

[TocTrenenHoe 3aMep3aHue BOJIBI 11O
KpasiM KaIlIk MPUBOJMUT K PACIIUPEHHUIO CO-
cynbku. Eciin Karuisi CTAaHOBUTCS CIHIITKOM
OoJbII0# (60JIEe 5 MM B IMaMETpe), OHA T1a-
JlaeT, OHAKO BCKOpE Tajas Bojaa o0pazyeT
HOBYIO Karutro. Ha 3amepsmnyro Karuio cre-
KaeT CIIeAYIONIas, TaKXKe 3amep3aromias, 3a-
TEeM ClIeyromas Kamisd U Tak jganee. [loka
CYIIECTBYET MPHUTOK TAJOH BOJBI, COCYJIbKa
pacmmpsiercss W yanuHseTcs. KOHUYMK ke
COCYJIBKH, JJHAMETP KOTOPOTO ONpPEACISAeTCS
pa3MepoM CBHCAIOIICH Kallld, OCTaeTCs y3-

KHNM.

Pucynok 3. Pactyuiue cocyabKu Ha BOAOCTO-
Kax M KpblllIe 31aHUusA

B npyroit pa3 npu Takoi xe norozae
9Ta COCyJbKa TIOTUXOHBKY «TOJICTEETY,
YIUIMHAETCS W BBIPACTaeT J0 OTPOMHBIX
pa3mepos [8 —11].

Jlen mocTeneHHO HaKaIrIMBAETCs,
3a0MBaeTcsa BOMOCTOK M xeino6. Croco0-
CTBYET OOpa30BaHMIO JIbJa U KOHCTPYKLIHUS
BOJIOCTOUYHBIX TPYO — M3TU0 TPYyObI y KapHU-
3a HeHW30eKHO MPHUBOJUT K 0Opa30BaHUIO
aensHo mpoOku. Tamas Boma HauMHaeT
TE€Yb TOBEPX BOJOCTOYHBIX TpyO, 0Opa3ys
MOIIHBIE cocynbku (puc. 3). Jlaxe ecnm
KpBIIIa TMPaBUIBHO HW30JUpPOBaHA, Ha HEH
BCE paBHO 00pa3yeTcs Haneas [7].

Takoit ~ mexaHu3sM  oOpa3oBaHUs
HaJIEAM MOKET NMPHUBOJIUTH K OOpPa30BAHUIO
JeJIIHBIX 3aTOPOB, MPOOOK U COCYNIEK JUIM-
HOU B JIECSITKM METPOB M BECOM B COTHH KH-
agorpamm. IIpu 3TOM Kpblllla, HCHBITHIBAs
MaKCUMaJIbHYI0 Harpys3ky, I[OBpexaaercs,
JIOMAIOTCST BOJIOCTOYHBIE TPYOBI, Aedopmu-
pyroTcst keno0a, HAaHOCATCS CEepbe3HbIE I10-
BpeXKAeHUs dacagam 31aHui.

B nayunoii nmuteparype [8 — 11] us-
JIOXKEH JPyroi myTb 00pa3oBaHUs COCYIIbKH.
BepxHsAs 4acTh Ha4aJbHOM KaIUIM MOKET
3aMep3HYTh LIETMKOM, IIPH 3TOM BO3HHKAET
TOPU30HTAJIbHAs [TOBEPXHOCTh 3aMep3aHus,
KOTOpast IBWXKeTcsi BHU3. Eciu Boapl mocTy-
[aeT Majo, a KpbIlla X0JI0/AHas, BOJa MOXKET
3aMep3aTb BO BCeM OO0BEME Karuid, a He
TOJIEKO B TOHKOW JIEASTHOM oOoiouke. B pe-
3yJbTaTe€ BCSI KOHCTPYKLHUS B Ipolecce TOo-
ro, Kak Ha KOHYMKe 00pa3yeTcst u 3aMep3aeT
HOBasl Karljisl BOJBI, MO3TAIHO YJUIMHSAETCS.
Ecnu ke Boabl IOCTymaeT IOCTATOYHO U
Karulsl TOANUTHIBACTCSI HETPEPBIBHO, TO HA
HEKOTOPBIX CTaJUAX POCTa COCYJIbKU BOZA
10 KpasiM Karumi OyZIeT 3amep3aTh U 00pazo-
BBIBATh JICASHYIO 000104Ky. Ecnm nensHas
oOosouka yxke oOpa3oBanach, KHIKOCTb
BHYTPH €€ HaYMHAET 3aMep3aTh MEJJICHHEE.
Tennora, BbIENSIOMIASCS B Ipolecce 3a-
Mep3aHusl BHYTPEHHEH 00J1acTH, epeaaeTcs
yepe3 JeJ K BEpPXHEH YacTH COCYJIbKH
(Ha3pIBaEMOI «KOpHEM»), a 3aTeM — K Kparo
KpbllM. Temonepenadya Hajieau — MPOLECC
HACTOJIBKO TIOCTEINEHHbIM, 4TO BHYTPEHHsS
MIOBEPXHOCTh 3aMEpP3aHusI MOXKET JIBUTaThCs
BHU3 M0 LIEHTPAIBbHOM OCH COCYJIBbKH OYEHb
MeasieHHo. Ecnu moBepXHOCTh 3aMep3aHust
JIOCTaTOYHO yjajeHa OT KOpHs, KaK 3TO
UMeeT MeCTO B Cc(OopMHpOBaBLICHCS CO-
CyJIbKE, OHa MOXET JIa)K€ OCTAaHOBHUThCS. B
00J1aCTH MEXly MMOBEPXHOCTHIO 3aMep3aHUs
U KOHYMKOM COCYJIBKH KMJIKOCTb 3aKJItoye-
Ha B Y3KYyIO JEJsHYIO mnoJjiocTb. Hecmotps
Ha JICHCTBHE CHJIBI TSDKECTH, IKHJKOCTb
HAXOJUTCSI B YCTOWYMBOM COCTOSIHHH, YTO
YaCTUYHO OOBACHSETCS IOBEPXHOCTHBIM
HaTSDKEHHEM MEXAY KHJIKOCThIO U CTEHKa-
My nojoctd. Kpome TtOoro, momocts 3Ta
HACTOJIBKO y3Ka, 4TO CllydaiiHble BO3MYIIIe-
HUS Ha HIDKHEW TpaHUIle CTOJIOMKA BOJIBI
WIN B BUCAIIEN Kalule OBIBAOT OOBIYHO HE-
JOCTAaTOYHBIMU JJISL TOTO, YTOOBI TTO3BOJIUTH
BO3yXY NPOCOUYUTHCS B HOJOCTh U BBITEC-
HUTH JKUAKOCTh. [Ipy HOpMaNbHBIX 3MMHUX
TEMIIepaTypax BHYTPEHHSSI IOBEPXHOCTb
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3aMep3aHHs JIOCTUTAEeT KOHYMKA COCYIBKH
(¥ Ta MOJHOCTBIO 3aMEp3aeT) TOJIbKO B TOM
clly4yae, €ClId BOJa IepecTaeT MOCTyNaTh U

POCT COCYJIbKH MPEKpaIaeTcs.

Pucynoxk 4. O6pa3oBanue cocyJiek Ha
KpbIIIAaX T0MOB

CHapyX#u cocCyJibKa TIOKpbITa TOH-
KUM CJIO€M BOJIbI M Kak Obl 3aKilfoueHa B
KUJKUE HOXKHBIL. 3aMep3aHhe Ha BHEIIHEU
MOBEPXHOCTU pazjenia JeA-KUIKOCTb TPO-
UCXOJHUT OY€HBb OBICTPO, MOCKOJIBKY TEIUIO-
Ta, BBIJCIIAIOIIASACS TIPH 3aMEP3aHUU BOJIBI,
OBICTPO TIPOXOIHUT Yepe3 KHUIKYI BOAY U
nepenaeTcsl BO3AyXy. lemmeparypa Ha Io-
BEPXHOCTH 3aMep3aHUs paBHA TOYKE 3aMep-
3aHUsl BOJBI, mochenHsst cocrapisier 0°C
JUISL 9YMCTON BOJBI, HO MOXET OBITh HUXKE,
€CJIM BOJIa COACPKUT mpumecHu. Temmepary-
pa B OCTalbHOM O0BEME >KHUIKOCTH He-
CKOJIBKO HW)KE TOUYKHU 3aMep3aHusl (SIBICHHE,
U3BECTHOE Kak mepeoxyaxaeHue). Haubo-
Jee OXJIaXKJEHa BOJA, COMpUKAcaroIascs ¢
BO3JIyXOM, KOTOPBIM, pPa3yMeeTcsi, MOXKET
OBITH TOPA30 XOJOJHEE, YEM BOJIA.

[lepenan temmeparypsl MOXKET BO3-
HUKATh 10 HECKOJIBKUM TPUIHMHAM.

1. IlpuYHHBI MPUPOJAHOIO XapaK-

Tepa

[IpyuuHBI TPUPOTHOTO XapakTepa
CO3MAl0T YCIOBHUS IhJ000pa30BaHUs JaXKe
Ha MJealbHOW Kpble. MICTOUHUKOM Teruio-
Thl 37€Ch MPEXKIE BCEro SBISETCS aTMO-
chepuas Tterora. Ecnm cyrouHble Temrie-
paTypbl BO3AyXa KOJEONIOTCS C aMIUIUTY-
noii, mocturatomeit 15°C, To npu koneba-
HUsgXx B auamazoHe +3°C...+5°C nmHem u -
6°C...-10°C HoublO coO3marOTCs HamOolee
OJaronpusATHBIE yCIOBHS A 00pa3oBaHUS
Hajequ. BecHOM K HUM MOXHO [100aBUTH
nznyuenue Connua. CrenoBaTenbHO, COJI-
HeYHas paauanus — Haubojiee BakHas U3

NPUYMH TPUPOAHOTO XapakTepa, KOTopas
CO3/1a€T HEPABHOBECHBIC YCIOBHS IO TEM-
neparype (s cpeiHel moJIochl 3TO Haubo-
Jiee MPOSIBIISICTCSA B BECEHHUE MECSIIIBI) U CY-
TOYHBIE KOJeOaHus TeMIepaTyphl C Mepexo-
oM yepe3 0°C. XoTs YUCTBIM CHET XOPOIIO
OTpaKaeT COMHEYHOE U3ITYUYCHUE, MaCHIIIe
3arpsi3HEHUS IPUBOJAT K PE3KOMY IaJICHUIO
KO3 QUIHMEHTa OTPaKEHHUS U YBEIMUYCHHIO
kodduuuenta nornomenus. Kpome Ttoro,
4acTU KPOBJIM, CBOOOAHBIE OT CHETa, OBICTPO
HarpeBaroTcs. OroJMBIINECS YYACTKU KPOB-
JU MOTYT MMETh OYE€Hb HU3KUU KO DHUIIH-
€HT OTPaKEHUs, U aKTUBHOE TasHUE MOXKET
MPOUCXOIUTh HA TPAaHUIIE CHErOBOTO IIO-
kpoBa. [loaTomy oOpa3zoBanue HaneAu Bec-
HOW Bcerna 0Oojiee WHTEHCHBHO, YeM Oce-
HBIO.

[Io nanHBIM MeTeOHAOMIOIEHUS 3a
NPOIICANIYI0 3UMY 3apUKCHPOBAHO OKOJIO
100 mepexonoB Temneparypsl uepe3 0°C.
CyrouHble KoJieOaHUS TeMIepaTypbl C Iie-
pexonoM uyepe3 0°C BeuepoM MHPUBOIAT K
OBICTPOMY OXJIQXKJIEHUIO BO3[yXa M, COOT-
BETCTBEHHO, BOJJOCTOKOB, TOTJa KaK MacChl
CHera Ha KpoOBJie, BMECTE C JIEMEHTaMHU Ca-
MOW KpOBJHM, MOTYT COXPaHATh IOJIOXKU-
TENBHYIO TEMIIEpaTypy emie HEKOTOpoe
BpeMs, co3laBasi, TAKUM 00pa3oM, Iepernaj
TEMIIepaTypbl MEKIY BOJOCTOKaMHU M IICH-
TPaJIbHOM 4YacTblO, NMPUBOJAIIUN K AKTUB-
HOMY JIbJJOOOPa30BaHUIO. JTO XOPOIIO M3-
BECTHBIE BECEHHHE COCYJIbKH, KOTOpHIC
HaOJII0AAI0TCS TPAKTUYECKH Ha BCEX KpbI-
I1aX B BECEHHEE BpeMs.

2. TlpuyMHBI TEXHOTEHHOr0 Xa-

pakTepa

VICTOYHUKOM  TEIJIOTBI  SIBISETCS
COOCTBEHHOE TETUTOBBIZICIICHHE KPOBITH.

TennoBbleneHne UMeeT MECTO Ha
mo0o0it KpoBie. B MUHUMaIBHON CcTeneHu
3TO MPOUCXOAUT HA KPOBJISIX C MPOBETPUBA-
eMbIM 4epaakoM. OJHAKO pacHpOCTpPaHUB-
mieecsi B TOCJETHEE BPEMs MCIIOJIb30BaHHE
Yep1ayHOro MPOCTPAHCTBA /TSl TPOKUBAHUS
(MaHCappl) win 11 000pYyIOBAaHUS TEXHU-
YecKoro AdTaxa (I/Ie  yCTaHaBJIWBACTCS
O0JIbIIIOE KOJIMYECTBO MOIIHOTO 000pyno-
BaHUS JUI OTOIJICHHWS, BEHTWISAIUN U KOH-
JTUIIMOHUPOBAHUS) pE3KO MEHsAeT TpeboBa-
HUS K KOHCTPYKLIUU KPOBJIH, YTO JAJEKO HE
BCEr/la YUUTHIBACTCS MPOEKTUPOBIIUKAMU U
apxutekropamu. HemocraTtouno s¢¢extus-
Hasl TETUIOU3OJISAIUS MPUBOIUT K TOMY, 4YTO
MOJT MOBEPXHOCTHIO JIGXKAILIET0 Ha KPOBJE
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FOp 4 n K

cHera (TMpeACTaBISIONIEro CO00M HEII0X0on
TETUIOM30JISITOP) UAET MOCTOSHHOE Karlellb-
HOE TassHME CHEera, MpUYeM 3TOT MPOLECcC
NPOMCXOIUT HAa BCEH MOBEPXHOCTU KPBIIIH.
OT0 Tak Ha3bIBaeMble TeIUIble Kpbiiu. Jlis
HUX XapakTepHO oOpa3oBaHME Hallequ B 00-
jee MIMPOKOM JMara3oHe TeMIlepaTryp BO3-
yxa, 4To (PaKTHUECKU MOXKET O3HAdaTh
OIaCHOCTh 00Pa30BaHUs COCYNIEK B TEUCHHE
MOYTH BCETO XOJIOJTHOTO CE30Ha.

[TomorpeB HeHTpaIbHOM YaCTH KPOB-
TU yCyryomsiercs ClenyrImuMu  00CTos-
TEIbCTBAMU:

— OTCYTCTBHEM IPOBETPHUBAEMBIX 4Yep-
JAYHBIX [TOMEILIEHUH;

— pAacmojioXeHHeM B TMOAKPOBEIHLHOM
POCTPAHCTBE TEXHUYECKHUX ITaXeEH ¢ OTOIM-
JICHHEM, a TaKKe MaHcapa v T.I1.;

— HAJIMYMEM YCTAaHOBJICHHOTO Ha 4ep-
JlaKaxX TEIUIOBBIICIISIONIETO 000PYHIOBAHHUS
(KOJUIEKTOPOB ~ OTOILJICHHS, PACIIUPUTEINb-
HBIX 0ayKoB U Jp.) 0€3 JOHKHOM TEIIou30-
JSUH.

DOpMHUPOBAHUIO CHEKHOTO MOKPOBA
CIOCOOCTBYIOT HEOOJBIINE YKIOHBI, KPOB-
1M, ee cioxHas (Gopma: HadMuue BHYTPEH-
HUX YIJIOB (€HJOB), TOPU30HTAIBHBIX IJIO-
II3JI0K, BBICTYMAIOMINX «BOPOTHHKOBY» KPO-
BEJIbHBIX OKOH M TaK JaJee.

VYkazaHHbIE TPHYUHBI MOTYT OBITH
a1b0 yCTpaHEHBI, MO0 CHUIIBHO OCIaOIEHBI
NPaBUIHHBIM MTPOSKTUPOBAHUEM KPHIIIL.

CoenuHeHne xe MpUPOJHOTO U TeX-
HOT€HHOTO (DaKTOPOB JIENa0T JIbA000pa3o-
BaHHE BO3MOKHBIM B TEUCHHE BCETO OCEH-
He-3MHEe-BECEHHETO CEe30Ha.

Xortenoch Obl OOpaTHTh BHHUMaHUE
Ha TOT (haKT, yTO caMa HEOOXOJIMUMOCTh HC-
MOJIb30BAHUSL CUCTEMbI JJIS MpeaoTBpalle-
HUSI 00pa3oBaHUsI COCYJIEK SIBIISIETCS 3ada-
CTYIO CIIEZICTBHEM HEpaIlMOHAILHOW KPOBIIH.
Eme Ha craguu NpOEKTHUPOBAHUS MOKHO
n30eKaTh MHOTMX HENPUSTHOCTEH, CBSI3aH-
HBIX C IIPOLECCOM JIbJI00Opa3oBaHMsS Ha
KPOBJISIX, U CBECTH K MUHMMYMY 3aTpaThl HA
CHCTEMY Ui TIPEeIOTBpAIEeHUs 00pa3zoBa-
HUS COCYJIEK.

OCHOBHBIM KpHTEpPHEM BBIOOpa CH-
CTeMBI Uil TIPEJIOTBpAIICHUST O0pa30BaHHS
COCYJIEK SIBJISIETCS TETNIOBON PEXHUM KPBIIIH.
To ecTh HEOOXOAUMO OLIEHUTH TEILIONOTEPU
yepe3 BepxHee MEPEeKpBITUE 3AaHUS U 4ep-
nak. IMEHHO OHUM ONpeAeNsioT CTeneHb 00-
JIEICHeHUsT JaHHOM Kpblu. Jljist TOro 4ro-
Obl YMEHBUIMTH OTPULATEIHLHOE BIUSHHE

pa3auYHbBIX (HAKTOPOB, OYEBHIIHO, HEOOXO-
JUMO YMEHBIIUTH TEIUIONOTEPU Yepe3
BEpPXHHUE MEPEKPBITUS. ITO SABISETCS 001Iei
pEKOMEHJIalMel NIl MOCTPOCHUS Pa3iIny-
HBIX CHCTEM JJisl MpeAoTBpalleHus o0pas3o-
BaHHs cocyiek [6].

PaccmoTpuM paznuyHbie THIBI KPBIIIT
10 MPUHIHITY TeIIoNepeaayu.

TennoBol pexuM BBIICISET TPU TH-
Ta KPBIII.

1. «XononHast Kpbllia» MpeACcTaBIs-
€T CcOOOW KpBIILy C XOPOIIEH TerIonu30JIs-
el W nocTaTouHo BeHTwianueid. OHa
MMEeT MHUHUMAJIBHBIN KO3(P(QUIIMEHT Tell-
JIOTIOTEPh Yepe3 MOBEPXHOCTh KphImin. Yaiie
BCEro TAaKUE KPBIIIM HUMEIOT MpOBETpUBaAE-
MbIi yepaak. OOpa3oBaHUe COCYIIEK U Hajle-
JI1 TIPOMCXOJIUT, KaK MPaBUIIO, B pe3yibTaTe
TasHUsl CHera Mpu TEeMIIepaType He HIXKE -
5°C.

[Ipobmema oOneneHEHUs HaA TaKOM
KpBIIlIe BO3HUKAET TOJIBKO MOJ BO3CHCTBU-
€M TEIUIOTHI COJIHIIA, KOTJIa CHETr MOJATauBa-
€T, B TO BpeMs, Kak >keio0a U BOIOCTOKHU
MOTYT OCTaBaTbCsl B TEHU M UMETh OTpHIla-
TEIBHYIO TeMIiepaTypy. Taias Boma, crekas
C KpBIIIH, 3aMep3aeT B Kelobax v BOJAOCTO-
Kax, 00pa3yroTcs Hajlelb U COCYJbKH.

2. «Temnmast Kpbllia» MpPEACTaBIsSET
co00il HEIOCTaTOYHO M30JUPOBAHHYIO OT
YEpIavyHOTO TMOMEIIEHUs KPBIIy, T/I€ yTeu-
Ka TEIUIOTHI Yepe3 €€ KOHCTPYKIUIO CO3aeT
MOJIOKUTEIBHYIO TEMIIEpaTypy Ha IMOBEpPX-
HOCTH KpBIIIKM TOJA cjoeM cHera. TasHue
CHEra MPOUCXOJUT MPU MHUHUMAILHOU TeM-
nepatype -5 — -10°C, Bojga mpu TasHUH
MEJIEHHO CTE€KAaeT BHHU3 K BOJOCTOKY U 00-
paszyer Hanenp U cocyibku. K stomy tuiy
OTHOCHUTCS OOJIBITUHCTBO KPBIII CTAPBIX af-
MHHHUCTPATUBHBIX 3[IaHUI ¢ uepaakom [7].

JlJis XOMOAHBIX KPBIII CHUCTEMA IS
MpeIoTBpaIeHHs] 00pa30BaHMsI COCYNIEK ec-
U 1 TpeOyeTcsi, TO MUHUMAIHbHOW MOIIIHO-
CTH (cooTBeTCTBYIOMIEH 3anajaHo-
€BPOIEHCKUM peKoMeHmanusm). [l Ter-
JBIX KPBIII HeoOXoauMa MoJHOMAacIITabHast
CUCTeMa JUIsl peA0TBpaIIeHNus 00pa3oBaHus
COCYJICK TMOBBIINIEHHON MOIIHOCTU. Takum
o0Opa3oMm, cuctema [Uisl TPEAOTBpAICHUS
00pa3oBaHusl COCYJIEK MPEACTABISAET CO0O0
YCTPOMCTBO, KOTOPOE CIIOCOOHO HE TOJIBKO
MOAJIEPKUBATH TOJIOKHUTEIbHYIO TEMIIepa-
TYpy B BOJOCTOKaX, HO M oOecreynBaTh Mo-
CTOSIHHBIM OTBOJ TalOM BOJBI, YTOOLI HE
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MexaHu3m obpa3zoeaHus Hanedeli U cocysneK Ha Kpbiwax 0OMo8

OBUIO OMACHOCTH TOSIBJICHUS Hajeneil u co-
CyJIEK.

BriBoabI:

JInuTenbHbIM IEpUOJ Ipolecca Tas-
HUS-3aMep3aHus, MPOUCXOIALINI U30 JTHS B
JIeHb, MOXET HIPUHHMMATh KaracTpoduye-
CKUH XapakTep — Ha KPOBJIE HApacTaloT Jie-
nsHple 1aMObl. [loBbllieHHast cTaTHYecKas
Harpy3ka Ha 3J€MEHTBI KPOBIHM MPHUBOJUT K
COKpAILIEHUIO CpPOKa €€ CIyKObI, K TOBpe-
KJACHUIO KOHCTPYKLUN BOJIOCOOPHBIX XKelo-
00B, TpyO u ¢acanoB, BCICICTBUE YETO TO-
ABIISIOTCS MOATEKH Ha CTEHaX 3[JaHUil, Mpu-
BOJASIIME K OOpa3oBaHHUIO BIAKHOCTU U
ieceHn B momenieHusx. Ciou yibaa B BO-
JIOCTOYHBIX TpyOax JenarT HEBO3MOXKHBIM
CTOK TaJbIX BOJ. Bomocrounsie TpyObI, 00-
peTs IMIIHUKA BeC, OOpPBIBAIOTCSA, MAJA0T U
OUEHb YACTO HE MOJJIEeKaT BOCCTAHOBIIE-
HUIO. 3acTOd BOJbI OBICTPO MPUBOAUT K
MPOTEYKaM B JKUJIbIe MOMEIICHUS, YTO TaK-
JKE pazpylaeT v KPOBJIIO.

Mexny TeM, Kpblllla — 3TO 3aluTa
BCEH KOHCTPYKLIMHU JIOMA, U TIPAKTHKA MOKa-
3bIBAET, UTO CTAPEHHE U pa3pyLICHHE KPOB-
T HEU30€KHO TMPHUBOIUT K TOSBICHUIO
po0iieM BO Bcel KOHCTpyKIuu aoma. K He-
0o0paTUMbBIM TOCHEACTBHUSIM TPUBOAUT TIa-
JTAaHWE COCYJIEK W JIABHHOOOPA3HOE CXOXKJIe-
HUE CHera, KOTOpble HE TOJBKO TPO3ST
BEChbMa 3HAYUTEILHOMY MaTepUaIbHOMY
yiepOy (TOBPEXIEHUIO aBTOTPAHCIIOPTA,
HUDKENeXKAIUX ~ apXUTEKTYPHBIX JJIEMEH-
TOB), HO W IOJIBEPraroT OMNAaCHOCTH KH3Hb
YeNoBeKa.

OcHOBHast  3afjaya  HEJOMYIIEHUS
TH000pa30BaHus — COMPOBOAUTH 00pasy-
IOIIYIOCSI HA KPBIIIE BOY 10 YPOBHS 3€MJIH,
HE JIaB el 3aMepP3HYTh Ha PJIEMEHTaX KPOBIU
1 BojocTOKax. Takum oOpazom, myTh Taoi
BOJIbI JIOJDKEH OCTaBaTbcs CBOOOJHBIM B
ar060e BpeMs IpH JIF000# Temreparype Bo3-
JyXa. ITO TMO3BOJUT MOJTHOCTHIO M30aBUTh-
Csl OT HENpPHUATHOCTEH, CBSI3aHHBIX C 00Je-
JICHEHHWEM KpaeB KPBIII, BOJOCTOYHBIX U T'O-

PU3OHTAJIBHBIX BOAOCTOYHBIX )KGHOGOB, CH-
JI0B, BHYTPEHHUX YIJIOB KPOBJIH U APYIUX
omacHbix MecT. Cucmema 0ns npedomepa-
weHusi obpazosanus cocyiex NOIDKHA TOJ-
JIEP>KUBATh MOJIOKUTEIBHYIO TEMIIEPATYPY B
BOJIOCTOKAaX B TO BpeMs, KOIJa €cTh OIac-
HOCTb IOSIBJIEHUS HAJIEIEN U COCYJIEK.
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