TexHn4yeckoe obHoOBNEeHue

BITUAHWE TENMNOBOIO CTPECCA HA

] HECYLUEK: Cosetbi no meHemxmenTy ans
H”.Lme® ynyuLeH1sA Npon3BoACTBEHHbIX NOKa3aTenen cTag
MPU XKapKou noroae

Bbicokast TemnepaTtypa OKpy)XatloLen cpeabl, KOTopas 4YacTo CONPOBOXAAETCS BbICOKOW OTHOCUMTENbHON
BMAXXHOCTLI0, KaK MPaBUIIO XapakTepHa Ansi IETHEro nepmoaa BpeMeHu. TennoBon CTPECC MOXET CYLLECTBEHHO
NoBMUATb Ha NPOM3BOANTENBHOCTL cTaaa. NMpu TemnepaTtypax okpyxatowen cpeqpl Boiwe 33°C, BO3MOXHO
NoBbILEHWE nagexa NTuubl U 6onbLune NPOU3BOACTBEHHbLIE NMOTEPU, HO NPU MEHEE 3KCTPEMAIbHbIX TEMNepaTypax,
TENI0BOW CTPECC YacTo ynyckaeTcsa M3 BMAY, Tak Kak CONPOBOXAAETCS HU3KUM MPUBECOM UIN HE3HAYUTENBbHBIMM
NnoTepsiMN B SINLIEHOCKOCTM N Ka4eCcTBe CKOPMYbI.

Tepmoperynauus nTuubl
MN36bITOYHOE TENNO YCTPAHAETCS YEThIPbMS pas3nnyHbiMK cnocobamum (cm. Puc. 1).

1. KoHBekuus 3. UcnapuTtenbHoe oxnaxageHue
Temnepamypa mesia cCHU)xaemcsi 8 npouecce oxJsiaxo0eHusi Yacmoe, Heany6okoe ObixaHue ¢
eo3dyxa. [Tuubl ByayT yBenuMUunBaTh NnoLaab OTKpbITOro OMKPbIMbIM KJIH080M yeesiudusaem
MPOCTPaHCTBa, pa3mMaxmBas Kpblnbsimu. KoHBeEKUMS noMoraeTt R i\ A P rnomepro menna 3a cyem yeesuvyeHust

BO34YLUHOMY ABWXXEHUIO co3aaBaTb 3EKT XONOAHOMO BeTpa. ucnapeHusi 600kl us pomoeou

- : nosocmu u ObixamesibHbIX nymed.
BasoaunaTtauusa — Hanutble kpoBbto N 1 7 ~ f \ VicnapuTenbHoe oxnaxpaeHue
CEpPEXKM 1 rpeBeHb BLIBOAAT BHYTPEHHee AN T~ N\ obecneunBaeTcst Gonee HM3KoM
TENMO HapyXy, KOTOPOE CHIKAETCS B s~f 7 >\ 7~ > BIAXXHOCTbBIO BO3AyXa.
npoxsiagHoM Bo3ayXe. - AN = A,
AAAARAANAN, T CHuxeHune —7  [lepeHoc mensa mena Ha 6osiee
VAANNAANNA, T Temnepatypbl Tena - —> X0J100HbIe 06BLEKMbI, KOMopbie
VAAAAANAAA, 7 MTvubl cTaHoBATCA —  Haxodsimcsi 8 HernocpedcMeeHHOM
NWNAANNNAAANNN ST HEaKTMBHbIMUN U —> KOHMakme ¢ nmuueu (T. . Kyp1HbIN NOMET,
2. Uany4yeHne SNANANANAANAY &7 YTHETEHBIMU, YMEHbLUaeTes ™

nnaHyaTble nosbl, peLwéTyaTtble KNeTKu).
\\ MTyubl 6yoyT nckaTe Gonee npoxnagHble
MecCTa B NTUYHMKE, TaKkKe Nexarb Ha nory u
KonaTtbCsi B KypMHOM MOMETE, YTOObI HanTU
6onee npoxnagHoe MecTo.

3neKmp0MaeHumele 8O0JIHbI nepedaiom &« |-|0Tpe6neHV|e Kopma.
menno 4epe3 6030yx Ha yOasieHHbIl 06bekm. <
Tenno Tena pacnpocTpaHsieTcs Ha 6onee
XOnoaHble 06BbEKTbI B NTUYHUKE (T.€. CTEHBI,

noTosok, obopygoBaHue).
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PucyHok 1. Criocobbkl nomepu mensa n

BIMWAHUE TENNOBOIO CTPECCA

I/I3nyquMe, KOHBEKUUA N KOHOYKUNA BMECTE Ha3blBalOTCA

hbusnyeckumn notepsimm Tenna. TepmoHenTpanbHas 30Ha | | MMorpebrienve kopma AN Maaéx (0cobeHHo
nTULbl 0BbIYHO cocTaBnseT okono 18-25°C. B npegenax N MpU CUIMBLHOM TEMMOBOM
3TOro Amanas3oHa Temneparyp umaundeckne notepu Tenna . cTpecce)
[0CTaTOuHbI A8 NoAAepXaHUa HopMarnbHO V' Bec siua KaHHUBANM3M
Temnepatypbl Tena ntuupsl 41°C. ¥ KayecTtBo ckopnynbl

U B 5 N NmmyHocynpeccua
AP HEKTUBHOCTb MEXaHN3MOB (pr3NYECKOit NoTEPU Tenna bicOTa bernka U Bseases
yYMeHbLUaeTCs, Korga TepMoHenTparnbHas 30Ha Bbllle v Poct

v ®epTunbHOCTL NETYXoB

HOpMbI. B 3TOT MOMEHT ncnapeHue BoAbl U3 AblXaTernbHbIX
nyTen CTaHOBUTCHA OCHOBHOW (pyHKLMEN noTepu Tenna
nTWUbl. Micnapexune ogHoro rpammMa BoAbl paccemsaeT 540 | [pon3BoaCTBEHHBIE NOTEPU OT TEMIOBOMo CTpecca

Kanopui Tenna Tena. 3aBU1CAT OT:

Mpu TemnepaTypax BbilLe TEPMOHENTPanbHOW 30HbI 1. MakcnmanbHoi Temneparypbl,koTopoit Gbino
nTuLa JOMmKHa pacxo4oBaTh 3HEPruio Ansa nogaepXaHus noasepXxeHo cTano

HOpManbHOW TemnepaTypbl Tena n MeTabonm4eckon 2. [INUTENbHOCTb BLICOKMX TeMMepaTyp

aKTMBHOCTU. JTO OTHMMAET IHEPruno, Heobxoanmyo ans
pocTa 1 pasBuUTUS, Takke NPUMBOOUT K NoTepe
NPOV3BOANTENBHOCTMW. 4. OTHOCUTENbHAsA BNAXXHOCTb BO3ayXa

3. TokasaTenu nsmeHeHusi Temneparypbl




TexHn4yeckoe 0OHOBIEHUNE — BAVSHVE TEMNOBOIO CTPECCA HA HECYLLEK

Mpw BbICOKMX TEMMNepaTypax OKpyXatoLeln cpeabl, ANs YBENUYEHMST UCNapeHWst BOAbl U3 AblXaTenbHbIX NyTen, y
NTUL, HAaYMHaeTCs BbICTpoe, Herrnybokoe AbixaHue, Ha3biBaeMoe KorbLEeBbIM pedoriekcoM. Koraa npu 3aTpyaqHEHHOM
OblXaHUW NTULE He yaaeTcs NoAAepKMBaTb TeMNepaTypy Tena, OHa CTAaHOBUTCS BANIOWA, KOMaTO3HOW U B KOHEYHOM
UTOre MOXET YMEpPETb.

Crapa, paHee He aanTUPOBaHHbIE K BbICOKMM TeMnepartypam, obbl4HO CTpadaloT OT HanbosbLIMX NOTEPL B
rnokasaTtensax anueHoCcKocTu 1 nagexa. Monogble nTuubl, NOABEPrLUMECS BO3AENCTBUIO BbICOKON TeMMNepaTypbl
OKpy>KaloLLler cpefbl, Nydlle aganTupytoTcs K TeMnepaTypHbIM M3MEHEHMAM Ha JaribHENLNX aTanax cogepKaHus,
TaK KaK y HUX BblpabaTbiBalOTCs OEMKM TENMOBOO LUOKA.

B3AMMOCBSA3b TEMMNEPATYPbl OKPYXXAIOLWEW CPEQlbl U OTHOCUTENIbHON BITAXXHOCTU

TennoBoW cTpecc npeacTasnsieT coboi KOMGUHUPOBAHHOE BO3AENCTBME TEMMNEPaTypbl U OTHOCUTENbHO
BNaXXHOCTW BO3ayXa Ha NTuLly. ATO Ha3biBaeTCs akTUBHOWM(3dDeKTUBHOM) TemMnepaTypoit. [oBbILLIEeHVE BNaXXHOCTU
BO3ayxa npu noboit TeMnepaType Bbi3blBaeT ANCKOMOPT ¥ TENSIOBOI CTpecc y NTuu,. Mpon3BoaUTENN OMKHbI
BHMMAaTENbHO CNeauTb 3a TeMrnepaTypol U BNaXKHOCTbIO Ha CBOMX 0ObekTax. Kak npaBuno, B AHEBHOE BPeEMS
TemnepaTypa MoBbILLIAETCS, a8 OTHOCUTENbHAs BMaXHOCTb CHMKaeTcs. JlydlwmnM METOA0M OXNaxaeH sl B nepuroabl
6onee HWU3KOW BIaXXHOCTU SIBMSIETCS UCNAPUTENBHOE OXMaxaeHue (BEHTUNSATOP C MENKUM pachblfieHUeM BOAbI,
MeriKoKanesbHbI OMPbLICKMBATESNb UMW NAHENWN OXMaXAEHNS).

Beuepowm, korga TemnepaTypa CHUXKaeTCsl, a BNaXHOCTb 0BbIYHO MOBLILLAETCS, AOMNOMHUTENbHAs BNAXXHOCTb,
koTopasi obecneynmBaeTcs cMcTeMamy a3po30JIbHOTO OPOLLEHUS!, MOXET YBENUYUTL BO3AENCTBME TEMMOBOTO
cTpecca. Mpy BbICOKOW BNa)XHOCTY, NOBbILLEHHOE ABWKEHME BO3dyXa C MOMOLLbI0 BEHTUINSTOPOB, YMEHBLUNT
TENMOBOMN CTPECC B OTKPbITbIX NTUYHMKAX. [JBMKEHME BO3ayxa co3aaeT ahdeKT X0No4HOro BETpa, YTo
CNOCOGCTBYET CHIKEHMIO TeMnepaTypbl BO3AyXa, KOTOpyto oulyllaeT ntuua. PaspabotaHa Tabnuua nokasartenen
TENSIOBOroO CTpecca Ans MPOMbILLNEHHbIX HECYLIEK (PUCYHOK 2).

MOKA3ATEJIN TEMNEPATYPbI U BMTAXXHOCTWU, KOTOPbIE BbI3SbIBAIOT CTPECC Y NMPOMbILWJIEHHbLIX
HECYLWUEK (MHOAEKC TEMNMOBOIO CTPECCA = 0,6 X TEMNEPATYPY CYXOIro TEPMOMETPA + 0,4 X
TEMMEPATYPY NO BITAXXHOMY TEPMOMETPY)

OTHOocuTenbHas BnaxHocTb (%)

°F |°C | 5/10/15/20(25/30/35/40/45|/50|/55|60|65|70/75/80/85 |90 |95 100
68 | 20 163 63|63 64|64 |64 64|65 |65|65|66|66|66|66|67|67|67|67|6868
72 | 22 |64 |65 (65|66 |66|66|67|67|67|68 6869|6969 |70/70|/70|71|71|72
75| 24 166 (67 |67 |68 68 69|69|70|70|70,71/7172\72|73|73|74|74|75|75
79|26 |68 69|69 |70|70|71|71\72|73|73|74|74|75|75|76|77|77 |78 78|79
82 [28)170|70|71|72|72|73|74|74|75|76|76|77|78|78 |79
86 |30)71|72|73|74|74|75|76|77|78|78|79|80|81 |81
90 |32173|74|75|76|77|77 78|79 80|81
93 |34 175|76|77 78|79 80|81
97 136177|78|79|80|81
100| 38 | 78|79 |81

Temnepatypa

- 3oHa KoMdopTa NTUL (MHAEKC Tenna <70): HUKaK1X OeicTBuMIA He TpebyeTcs; xopoLuee Bpems A MOATOTOBKM K KapKoW Noroae.

MpenynpexaeHne (MHAekc Tenna 70-75): HAYHWTE NPUHUMATL MepPbI MO CHUXKEHUIO TEMJIOBOMO CTPECCa B CTaje; YBeNYbTe CKOPOCTb
BEHTUNSALMK; YBENWUYLTE CKOPOCTb BPALLEHWsI BEHTUNATOPA M UCMOSb3YITE a3po30rbHOE OPOLLEHME (3amyckaTb CUCTEMbI a3P030S1bHOMO
OpOLLEHNS OCHOBLIBAsICb Ha MOKAa3aTesNsAX OTHOCUTENbHOW BIaXHOCTH). KOHTponvpyiTe noBeaeHne NTULbI Npyu TEMMOBOM CTPECCE;
obecneyste 6ecnepeboiiHyto paboTy CcUCTEM BEHTUNSALMM U CUCTEMY BOAOCHaBXEHNS.

: OnacHocTb (MHAeKC Tenna 76-81): CyLLECTBYIOT YCMOBWS TENMOBOMO CTPECCA; MPUHATL HeMeAneHHbIe Mepbl 41151 CHUXKEHWS TENOBOro

cTpecca B cTafe. YBenuybTe CKOPOCTb BEHTUMNALMM B 3aKPbITbIX NTUYHUKAX W UCTIONb3YWTe McnapuTeribHoe OXNaxaeHve nexoas n3
rokasarternei OTHOCUTENbHOW BNaXXHOCTM; B OTKPbITLIX MTUYHMKaX BKMIOYANTE BEHTUNSATOPbL! M MENKoKanenbHbIe onpbiCKMBaTENy.
OTperynupyiiTte ypoBEeHb NUTATENbHbIX BELLECTB B paLMOHe B COOTBETCTBMM C dhakTuieckum notpebnexHmem kopma. Obecnevsre
ABWXKEHVe BO3ayxa C MUHUManbHOM ckopocTbio 1,8-2,0 m/c. Meproanyeckn npomblBaiiTe BoAsHbIe TPyO6ONpoBOAbl XONOAHOW BOAOW.
TwaTenbHO KOHTPONUPYNTe NoBegeHue ctaga. MakcuMmanpyte HOYHOE oxXnaXaeHue.

- KpuTuueckoe nonoxeHue (MHAeKc Tenna> 81): CylLECTBYIOT YCIOBWA 3KCTPEMArbHOMO TENNIOBOrO CTPecca; uaberars KOHTaKTa
C NTULLAMK MpY Nepecazke UNn BakLUMHaLMK. He NpOBOAMTE KOPMIEHUE B CaMOe Xapkoe BPeMs CyToK. CHIKANTE UHTEHCUBHOCTb
OCBELLEHNS, YTOGbI YMEHBLUNTL aKTUBHOCTb MTUL| U NPON3BOACTBO Tenrna.

PucyHok 2. AdanmuposgaHo o uHOeKcy cmpecca memrepamypsbi U ernaxkHocmu 051 Hecyuwek. KcuHb, XyHeal u
XapmoH, [Jxel L., «MMHOycmpus xxueomHosodcmea u OKpyxarou,asi cpeda: UHOEeKChbl merioeo2o cmpecca 0rs
xusomHoeodcmeay (1998) Nybnukayuu ro sorpocam ceslbCKo2o xo3sticmea u oKkpyxatouwiel cpedbl. KHuza 163,
locydapcmeeHHbIl yHugepcumem Alio8bl.



BNMUAHUE TEMNNOBOIO CTPECCA HA KAYECTBO AMYHOW CKOPNYMNbI

Crapa nTuupbl,KoTOpble NOABEPKEHDLI TEMITOBOMY CTPECCY, YacTO NPOAYLIMPYIOT Alla ¢ bonee TOHKON 1 cnabon
CKOPIYMOWN, MO NPUYMHE KUCIOTHO-LLENOYHOIO HapyLLEHNSs, BOSHMKAIOLLETO B KPOBU B pe3yrbraTe yyalleHHOro
ObIXxaHnsa(rMnepBeHTUNALUS, Konbueson pednekc). MockonbKy NTULbl yYallEHHO AbIwaT, YTobbl TEePSATb TENIO,
NPoMCXoanT Ype3MepHas NoTeps YrNeKUcrioro rasa n3 nerkux u kposu. CHmkeHne cogepxanusa CO, B KpoBK
NPVBOAMUT K NOBbILWEHMIO pPH KPOBY MITM NOBbLILIEHWUIO LLENOYHOCTU. DTO COCTOSIHME Ha3bIBAETCA PECNUPaTOPHbIM
ankanosom. bonee BbicokMin pH KpoBK CHMXKAET akTUBHOCTbL dhepMeHTa kapboaHrnapasbl, YTO MPUBOAUT K
YMeHbLUEHWIO NOHOB KanbLms 1 kapboHaTa, NepeHOCUMbIX U3 KPOBM B CKOPNYTHYIO Xenesy (MaTky). YBennyeHue
YPOBHS KanbLuMs B paLMoOHe He YyCTpaHUT 3Ty npobnemy. [pyrnm pakTtopom, CnocoBCTBYIOLLMM YTOHYEHNIO SSIUHHOM
CKOpNynbl, IBNAETCA AednunT kanbumnsa n docdopa, B pe3ynsraTe CHUKEHUSI NOTpebneHnst kopma.
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PucyHok 3. [JemoHcmpayus pa3pyuweHusi KUCI0mMHO-WEeno4Ho20 banaHca, 8bi38aHHO20 Merio8biM
Cmpeccom.

BOCCTAHOBJIEHUE KUCJTOTHOIO / LLEJTOYHOI'O BAJIAHCA

Xnopwa kanusi, Xnopua aMmmMoHus unu brukapboHaTt HaTpus (2—3 Kr / MT KOpMa) MOryT 3aMEHUTL 3MIEKTPOSUTI,
MoTepsiHHbIE BO BPEMS TEMIIOBOMO CTpecca, Takke HeE0OXo0aNuMO CTUMYNMPOBaThb NOTPedneHne NTULLEN BoAbl. OTK
MeToAbl NEYEHUs MOKa3anu, YTo OHW NONE3HbI AN CHDKEHUS NMadexa B cTagax, CUMbHO NOABEPXKEHHBIX TENNOBOMY
CTpeccy.

YMNPABNEHUE CUCTEMOW MOEHUSA Y NTULbI, NTOOBEPXXEHHOW TEMNJIOBOMY CTPECCY

B nepuoabl BbICOKOKM TeMnepaTypbl OKpy»atoLlen cpeabl, CTago Hyxxaaetcs B 6onbluem KonnyecTse NUTLEBOW BOAbI.
OTHoleHne noTpebneHns Bodbl K KOPMY 00bI4HO cocTaBnsieT 2:1 npu Temnepatype 21°C, Ho yBenunumnBaetcs Ao 8:1
npu Temnepatype 38°C.

. MuTbeBas Boga gomkHa ObiTb OOCTynHa ana ctag, nogBepXeHHbIX Tens10BOMY CTpeCCy, B HeobxogMmMom
KonnyecTtBe.

* Ybegutechb, 4TO B MOWMKax AOCTaTOYHbIA ypoBeHb BoAb! (>70 M / MUH / KanenbHyo NOWKY).
* Ybegutecb, YTO MMEETCS JOCTAaTOYHOE MPOCTPAHCTBO AN NOWIOK, U MOWMKN NPaBUIibHO OYHKLNOHUPYIOT.

« [nsa cTtap, cogep)kalumxcsi Ha nony, yCTaHOBKa AOMONHUTENbHbIX NOMUMOK MOXET CNOCOBCTBOBaTL YBEMUYEHUHO
notpebneHns Boabi.

«  OxnaxpaéHHas Boaa NMoMOXET CHU3UTb TeMNepaTypy Tena nTulbl 1, TakuM 06pa3oM, yMeHbLUNTL BO3AENCTBINE
TENnoBoro crpecca.

«  OxnaxpeHvie NUTLEBO BOAbI B MPOLIECCE MPOMbIBAHUSA BOAHbLIX TPYGONPOBOAOB BO BTOPOM MOMOBUHE [HS
yBENUYMBaET NoTpebneHne kopma v NoAAepKMBAET SNLEHOCKOCTb Y HECYLLEK, MOABEPXKEHHbIX TENIOBOMY
cTpeccy.

« BopgHble TpyGonpoBoabl U3 nnacTyka ObICTPO NPMHUMMAIOT TemnepaTypy OKpyXatoLen cpeabl, YTO 3aTpyaHAeT
oxnaxzaeHve BoAbl HUXe, YeM TemnepaTtypa Bo3ayxa, 0COGEHHO B KOHLE ANMHHBIX BOAHbLIX TPY60ONpPOBOAOB.

« Temnepatypa Boapbl Hxe 25°C NoMoXeT noaaepxuBaTe Heo6XxoanMbI ypoBeEHb NOTpebrieHre Boabl W,
cnepoBaTenibHO, MOCNOCOGCTBYET yBENMYEHUIO NOTPEGNeHns kopma. TemnepaTtypa Boabl Beiwe 30°C Gyaet
HeraTMBHO BNUSTb Ha NOTpebneHne Boabl U Kopma.



TexHn4yeckoe 0OHOBIEHUNE — BAVSHVE TEMNOBOIO CTPECCA HA HECYLLEK

*  Vcnonb3ayiite BATaMUHHbIE U SNEKTPONUTHBIE NpenapaThbl NyTem BbinanBaHUs Ans NONOMHEHNUs NOTePb
HaTpus, xnopuaa, kanusi n bukapboHaTta B Moye. BBegeHue anekTponuta ny4ile BCEro NPUMEHSTL nepes
PEe3K1M MOBbILLEHWEM TEMMNEPATYPbI OKPYXKatoLLen cpesbl.

» [uTbeBasi BoOa M3 NNACTUKOBLIX EMKOCTEN MOXET HarpeBaTbCsl NPY BO3AENCTBUN NPSMbIX CONHEYHbIX Ny4Yel.
PesepByapbl 451 BOAbl AOMKHbI ObITb CBETNONO LBETA M U30IMPOBaHbI, BO M30eXaHne nonagaHvs npsiMoro
COnHeYHoro ceeTa. Pe3epByapbl AN BoAbl MAgarbHO pasMeLLaTcst BHYTPY NTUYHMKA UMK Nog 3eMIel (CM.
Puc. 12).

MEHEDXMEHT CTAOA, NOABEPXXEHHOI'O TEMNJIOBOMY CTPECCY

« He GecnokoiiTe NTUL, B CamMoe »apKkoe BpeMsi AHs (GHEM 1 paHHUM BevepoM). OTperynupyiiTe rpadmkv paboTbl 1
nporpaMmbl OCBELLEHUS, YTODbI PyTUHHAs paboTa BbINOMHSNACh PaHO YTPOM UIM HOYbLIHO.

* MeTogp! ynpasneHud, Tpe6yrou.|,|/|e 06p860TKI/I NTULbI, TAKOW Kak 06pe3|<a KntoBa, nepemelleHme n sakunmHauna
(I/IHTpaOKyJ'IFIpHO, B NepenoHKy Kpbira ninn I/IH'beKLl,I/IFI), OOJIMKHbI BbIMONMHATLCA B paHHee yTpeHHEeEe BpeMA.

i |/|CI'IOJ'Ib3yl7ITe BEHTUINATOPbLI C TOHKMM pacnbifieHneM BOAbl 1 MeriKOKanesibHble ONpbICKUBATENWN, YTOObI
YBENMNYNTb ncnapuTteribHoe oxXnaxxaeHne B Te4HeHne OHA. 3aI'IyCKal7ITe BEHTUNATOP C MEIlkKUM pachblfieHnem
BOAbl Ha 2 MWHYTbI KaXXOble 10 MUHYT. BpeMﬂ pa6OTbI BEHTUNATOPA MOXXHO OTperynmpoesatb B 3aBUCUMOCTU OT
TemMnepatypbl U BNaXHOCTU B NTUYHUKE.

*  YBnaxHeHve NpuTOMHOro BO3ayxa B BEHTUMNALMOHHbLIX CUCTEMAX C OTpuLUAaTeNbHbIM JABMEHUEM UMEET XOPOLLNIA
oxrakgaroLwmin apdeKT.

*  Wcnonb3oBaHue cucTeM OXNaXAEHWS KPbILLM BO BPEMS Ype3BbIYaHO BbICOKOV TEMMEPaTypbl MOXET CHU3UTL
Temnepatypy BHYTpW MTUYHIKA.

* He 3anyckante KopMopasgartymkm B CaMoe XapKkoe Bpemsi
CYTOK.

«  OTperynupyiTe TeEPMOCTaTbl BEHTUNATOPA TakK, YTOObI BCE
BEHTUNATOPbI paboTarny HenpepbIBHO B HOYHOE BPEMS U1
paHHME YTpeHHWe Yachl. Lienbio sBnseTca makcumarnsHoe
oXraxaeHve B HOYHOe BPeMsi B MTUYHUKE AN NPOANeHUs:
nepuoaa yMepeHHbIX TemnepaTyp Ha cnefytoLlee yTpo.

*  YBenu4bTe ABWXKEHME BO3ayXa B OTKPbITbIX MTUYHMKAX C
NMOMOLLIbIO BEHTUNATOPOB. OBecneysTe MMHUMATbHYHO
ckopocTb 1,8-2,0 M/ ¢ B 30HaX, rae HaxogATcsa NTULbI.

* [Ttnubl, kOTOpLIE cogepXaTcs B KIeTkax, bonee
BOCTIPUMMYMBBI K TEMNSIOBOMY CTPECCY, MOTOMY YTO OHU

He MOryT HalTV Gornee NpoxnagHoe MECTO U Y HUX PucyHok 4. BeHmunsmopb! U a3po30sibHOe
MEHbLLIE BOSMOXHOCTEN /IS MoTepy MPOBOASLUENO TeNNa.  onoueHue yeenuduealom ckopocm 6030yXa
TemnepaTypa BHYTPM KIETKIA MOXKET GbiTb HAMHOTO BBIWE,  ghympu nMUYHUKA U CO30aI0Mm OXNaxoaIUwUL
Yem U3Mepsemas Temneparypa Bo3ayxa B Npoxofe aghcperm.

NTUYHUKA. YBENMYeHne CKOpOCTU BO3ayXa B
KneTkax yBenn4mBaeT KOHBEKTUBHYIO MOTEPHO
Tenna n yaandaet Bo3ayx mexay ntmuamMmn.

* He nepeynnotHanTe Knetku; nepeynnoTHeHHbIe S2IMETROB MENAY BEHTH/IATOpaMM AT PITETEY
’ (avametp 92 cm) TymaHQo6pa3osgrenamm

KMNETKM CnocoBCTBYHOT YMEHbLUEHMIO

noToka Bo3ayxa Mexay NTuuamMu, CHKas
3¢pPEKTVBHOCTL BEHTUNALMMN U YBENNYMBAS
TENNOBYIO HArpy3Kky B NTUYHMKE.

A A A A A AA A AR
B

Shoveaaan mmg@mmmmm

* [lepecaxuBanTte NTUL, paHO YTPOM UM HOYbHO. > - om— =
[MomelwanTe MeHbLUEe NTUL, B TPAHCNOPTHbLIN
KOHTENHepP U OCTaBnAnTe MycTble KOHTenHepa
B rpy30BukKe, YToObl 06ecne4nTb NPOCTPaHCTBO
ONs BEHTURAUMM BOKPYT NTUL, BO BpeEMS

OBWXEHUA.

PucyHok 5. PasmeuweHue 8eHmMuUIisimopos U aspo30/1bHO20
opoweHUsa 8 OMKpbIMbIX NMUYHUKaXx.



Okpy>xatowas ABuxxeHue Bo3pyxa (m3/ yac Ha 1000 nTuu)

TemnepaTtypa

" [ veger
s s | ws | s | was | s | was [ s | wao [ s | was | s

340 360 510 540 1020 1250 = 2550 3000 & 5950 140 9340-12000
21 170 180 255 270 510 630 1275 1500 = 2550 3050 5100-6800
10 120 130 170 180 340 420 680 800 1870 2240 30604250

PucyHok 6. PekomeHOyeMble ckopocmu eeHmunsyuu 0715 npomMbiwneHHbix Hecywek (W-36 u Xad-fladH
KopuyHesnili). [ns nony4yeHus dononHumernsHoU uHgopmayuu cm. Pykoeodcmeo ro codepxxaHuro Xau-
Jlatin IumepHewHn. BeipaxeHue briazodapHocmu: 0-p XyHeal KcuHb, npogheccop, chakynbmem ceslibCKo20
xossticmea u buocucmeM UHXEHEPHbIX HayK, U ¢hakyrbmem xueomHoeodcmea, ocydapcmeeHHbIl
yHusepcumem Adosbl, Qumc, Atosa, CLUA.

NMPOrPAMMbI OCBELUEHUA ONA CTAA, NOABEPXEHHbLIX TEMJIOBOMY CTPECCY

«  OTperynupyiiTe nporpaMmy OCBeLLEeHUs!, YTOObl 0GecrneunTb Gonbliue YacoB YyTPEHHEro OCBELLEHUs (M MeHbLUe
4YacoB HEBHOTO OCBELLEHUS1), Anst TOro, YTODObI NOBbLICUTL NOTPebrieHVe KopMa B TeYEHWE NPOXMagHOro
nepuoaa CyToK.

* [pumeHsaNTe HOYHOE KOpMIeHWe B TedyeHue 1-2 YyacoB, YTOBbl yBENNUYUTL NOTPEBNEHNS KOpMa B XapKyHo
norogy. (JononHuTensbHyo MHOPMaLIMIO O HOYHOM KOPMIIEHUM CM. B PYKOBOACTBAX MO COAEPKaHMo Xan-
JaiH NHTepHeLwHn).

® rlpl/l 9KCTpemalribHOM TenrioBoM cTpecce, CHWXanNTe MHTEHCUBHOCTL CBETA B CaMoe Xapkoe BpeMA OHA, YTOObI
YMEHbLUNTb aKTUBHOCTb NTUL.

+ [porpammbl NPEPLIBUCTONO OCBELLEHUS TaKKe YCMELIHO UCMOMb30Banunch B YCIOBUSIX TEMMOBOMO CTPEcca,
4YTOObLI CTUMYNMPOBATL NOTPEbneHne kopma.

PYKOBOACTBO NO KOPMJNEHUIO CTAA, NOABEPXEHHbIX TEMNJIOBOMY CTPECCY

BHumaTensHO crnegute 3a notpebneHnem kopma B CTage B XapKyto norogy. BaxkHo cbanaHcupoBaTb paumoH
HeobxoaMMbIMU NUTATENbHLIMU BELLECTBAMMW, B YACTHOCTU TaKUMK Kak: aMUHOKUCIIOTbI, KanbLWi, HaTpUii

n doocdhop, B COOTBETCTBUM C NOKa3aTensiMm SnLEHOCKOCTM NTULbI (TO €CTb CTagumM SMLEHOCKOCTN) U
dakTnyeckum notpebneHnem kopma. HegoctatouHoe notpebneHne aMMHOKUCIIOT SBNSIETCSt OCHOBHOW NPUYMHON
noTepu SANLIEHOCKOCTM B XXapKyto norogy.

MOXHO MCNonNb30BaTh HECKOMNBKO CTPaTErMin, MOMOTaloLWLMX pearnpoBaTh Ha MOBLILLEHHYO TEMMNepPaTypy U
nogaepxmeatb 6onee BbICOKUA ypoBeHb NOTpebneHns kopma.

*  N3berante KOpMIEHWs B Xapkue Nepuoabl OHSA, N KaK MOXHO BorbLle CTUMYNMpPYWTE NTUUY K noTpebneHnto
KOopMa paHHUM YyTPOM MITM BEYEPOM.

*  OBbI4HO pekomeHayeTCs MakcMyM 1 yac BpeMeHu AN O4YUCTKU KopMopasaaTyuka, HO BpeMsl MOXET ObITb
yBenuMyeHo A0 3 Yacos, Koraa Temnepartypa npesbiwaet 36°C.

* PaccmoTtpute npoeegeHne 1—2-4acoBOro HOMHOIO KOPMIIEHMS.

*  VameHuTe nomon kopma Ha 6onee KpynHbii UM NPOBOAUTE KOPMIeHust Kpynkoi. Mpu apobnéHom
KOPMIEHUM NTULLbI AMYHOTO HaNPaBNEHUsI PEKOMEHAYETCS UCMOSb30BaTh AONONHUTESNbHbIA NCTOYHUK
KanbLus 1N BBeAEHNE KPYNHO3EPHUCTOrO M3BECTHSIKA.




TexHn4yeckoe 0OHOBIEHUNE — BAVSHVE TEMNOBOIO CTPECCA HA HECYLLEK

Mpwn cocTaBneHmMmn paLmoHa KOPMITEHUS B XXapKUX MNOrOAHMUX YCIOBMAX HEOOXOAUMO YYUTbIBATb HECKOSbKO
BeLLEen:

« CocTaBnsinte paumnoH ¢ UCNonb30BaHUEM NErko yCBavBaeMbIX UHIPEANEHTOB, OCOGEHHO NCTOYHMKOB
6enka. Metabonmam nsbbITo4HOro Genka NPMBOAUT K TEMMOBOMW Harpy3ke NTULbl U YCyryBrnseT MOHHbIN
AncbanaHc. CoctaBnsiiTe pauMoH, OCHOBbIBasiCb Ha ycBaMBaeMble aMUHOKUCIIOTbI, U HE UCMOMNb3yTe
MVHMManbHbIA YPOBEHb CbIPOro npoTenHa B hopmyne. CUHTETUYECKME aMUHOKUCIOTHI MOTyT
YMEHbLUATL CbIpOii MPOTEUH B pauMoHe 6e3 orpaHUYeHNs X YPOBHS .

*  YBenuyeHue ypoBHS SHEPTUM C MOMOLLbIO NErko YyCBaMBaeMoro Nunnaa, a He Kpaxmarnos unv 6enkos,
CHU3UT TemnepaTypy Tena, Bbi3BaHHYH B pesynbraTe nuviieBapeHusi. 9To U3BECTHO, Kak TEMNOBOM
NPUPOCT U SIBMSIETCA CaMbIM HU3KMM MPU NepeBapuBaHnm X1pa, BXOASLLETO B PaL{MOH.

*  W3-3a yBennyeHust BbloENeHUs MOYM BO BPEMS TEMIOBOIO CTpecca, Bo3pacTaeT notpebrneHne docdopa.
YBenu4yeHue ypoBHsi pocdopa Ao 5% cuntaetcs npuemrnemMbiM B YCIOBUSIX TENSIOBOrO CTpecca.

* B cBA3M co cHwxeHnem notpebneHunsa kopma, COOTBETCTBEHHO CHMXKaeTCcs NoTpebrneHne BUTaMUHOB U
MUKpO3aremMeHToB. MHorne n3 MMKpoaneMeHToB, 0COGEHHO BUTAaMUHbI rpynnbl B 1 aHTMOKCMAaHTHI,
MOTYT ObITb MOMNE3HbI ANd NTULbLI B YCNOBUSAX TennoBoro ctpecca. Butamunu C B gosnposke 200-300 mr /
Kr KOpMa MOXHO [06aBUTb K paunoHy ANns NOBbILLIEHUSA SNLEHOCKOCTH.

* OpFaHMHeCKMVl LUMHK MOXET Yny4dlnTb Ka4eCTBO CKOpIynbl, NyTeéM akKTuBauunun d)epmeHTa
Kap603HFMﬂpa3bl, MOCKOJIbKY LMHK ABNAETCA Kro4eBbliM MUHEpParibHbIM 31EMEHTOM 3TOro q)epmeHTa.

+ OpraHnyeckast Megpb Takke MOXET ObITb NONE3HOW, YMEHbLUAsA OTpUUaTENbHbIA aHTaroHN3M Mexay
HEeopraHNYeCckNMn MeHbIMA 1N LIMHKOBBIMW UCTOYHUKaMM BO BPEMS MULLEEBAPEHUS.

* He ncnonb3ynte HMKkapba3uH (aHTUKOKUMAHBIA Npenapar) B XXapKyto Noroay, Tak Kak nof BO34eCTBUS
TENMOBOro CTPECCa, MOXET YBENUYUTLCA Nagéx.

BAKUMHALUA NMPU TENNTOBOM CTPECCE

« [paBunbHO paccunTanTe KONMYECTBO NpenapaToB 1 06beM BOAbI, MCMONb3yeMOW ANs BakuMHaUmu,
HabntoganTe 3a yBenuyeHneM notpebneHnst BoAabl CTaloM B XapKyto noroay.

* Bbinoiika B xapkyto norogy AOMKHa NPOBOAUTLCSA B TEYEHME OQHOrO Yaca.

® CO6J'I|OD,8I7ITG OCTOPOXHOCTb NMpu pacnbiyieHn BakUuHbI BO BpEMSA >|<ap|<0|7| norogbl. lNocTBakunHanbHbIE
peakunn Ha b.Hbtokacna n M.BpOHXVITa MOryT BO3HUKATb Npu runepBeHTUNAUnmn n n3-3a 1enyioBoro
CTpecca.

+ Cobntogarite OCTOPOXHOCTL NPY NPOBEAEHUN BaKLMHALUN METOAOM BbiNamMBaHUs BO BPEMS XKapKow
norogbl. He oTknto4anTe cMctemy NoeHns B Xapkyto norogy. Jlydile Bcero npoBOANTL BbINOWKY cTaga
cpasy >xe rnocrne BKMYEeHNs CBETa B YTPEHHEE BpeEMS .

* He npoBoanTe BakUuMHaUWIO B Nepmnobl TEMSIOBOro CTpecca, eCiin 3T0 BO3IMOXHO. Y nTuubl C NOBLILLEHHOM
TeMHepaTyp0|7| CHM>Xaetc4d I/IMMyHHbIVI OTBET Ha BaKUWUHY.

*  JKuBble BaKUUHbI NOABEPratOTCS ObICTPOMY MOBPEXAEHMIO NMPY BO3OENCTBUUN BLICOKOW TemMnepaTypsbl.
MogoepxuBanTe Hagnexallyto TeMmnepaTtypy 415 XUBbIX BakUMH 4O TEX Mop, NoKa BakLMHbI He byayT
ncnonb3oBaHbl. BakuuHbel M. BpoHxuTa n AE 0coBeHHO YyBCTBUTENbHLI K BBICOKOW TEMMeparype, n ,npu
BO3AENCTBUN, TUTPbI MOTYT CHUXKaTbCS.




OTKPbITBIA KAMWH KpbILLW NO3BOMSIET rOpsiYeMy BO3AYXY NMOAHUMATLCS
1 BbIXOAUTL U3 NTUYHKKA (3chcpekT AbiMoxoaa)

1 M3onsums KpbIwy unum Kpbla n3
Kpbiwa, okpaweHHas B Genbiit unm COJIOMbI (3HaYEeHMe M3oNsaumm

OoTpaxkarLLMi LBET AN OTPaXeHus Tenna notonka 2,25 m2 °C / BT)

Cuctema
YBRaXHEeHUs

M D

BeHTunstopbl

OKOHHbIe LITOpbI [ocTtaTouHbIn
HaBec Hafg
Kpbiwewn (> 1,1 m),
4TOObI 3aWUTUTD
NTUL, OT NPSIMOro
nonagaxus
COJIHEYHOIO CBeTa

I I ——
Ynanute HaBo3, YTOGbI yNyyLlWWTb BEHTUMSALMIO
Huskas Tpasa W yoanuTb UCTOYHMK Tenna
BOKPYI NTUYHUKOB
Oynet
cnocobcTBoBaTh

oxXnaxaeHuto n
OoTpaXxaTb MeHblle

Tenna B NTUYHUK, YcTaHOBMTE NTUYHMK HA BOCTOYHO-3anagHoun CTOpOHe ans
yem 3emns 6e3 MWHMMUN3AL N CONHEYHOro Harpesa 1 nonagaHna NpAMoro CoyiHe4YHoro
NOKPbITUA. CBeTa 4yepes3 OKHa

PucyHok 7. [usaliH omkpbimo2o nmuyHuka 0551 CHUXEHUs1 mersioeo2o cmpecca.

MEHEOXMEHT NTUYHUKOB MNMPU TEMNJIOBOM CTPECCE

Heobxoanmo npoBeputb CUCTEMY BEHTUNAUUK, YTOObI 06ecneunTb adhpekTuBHY0 paboTy 40 Havana XXapKkoro cesoHa.

*  Ouuctute n obecneyste paboTy BEHTUNATOPOB. PEMHM BEHTUNATOPA AOSMKHbI ObITb 3aTAHYTbI UM 3aMEHEHBI,
4TOObI N30EeXaTb CocKarnb3biBaHWS MW MOSIOMKU B MEPUOAbI BbICOKOM
TemnepaTypbl. Bo3ayxo3abopHuku JomkHbI ObITb Hagnexallero
pasmepa Ans nogayy Bosayxa, HeobxoaMmMoro s BEHTURALUM
NTMYHMKA B TENNYyLO norogy. HegocrtatouHoe BNycKHOE OTBEPCTUE
CHU3UT CKOPOCTb BEHTUIATOPOB M YMEHbBLUMT NOTOK BO3ayxa. BxogHble
OTBEPCTUS OOMKHbI ObITb YACTLIMKU 1 CBOOOAHBLIMU OT BCETO, YTO MOXET
OrpaHN4YMTb NOTOK BXOASILLEro Bo3ayxa. Vicnonb3aynTe pasgenutenbHble
neperopogku, Ytobbl HANPaBnATL NOCTYNaLWMIA BO3AYX Ha NTUL.

+  TepmocTaTbl crnegyet NpoBepsTb Ha NPeAMET TOYHOCTU.
BcnomoratenbHasa cuctema anekTponMTaHus AomkHa bbiTb
YCTaHOBIEHA B CIy4Yae OTKIMYEHMS 3MEKTPOIHEPTMM B XKaPKYH NOroay.

PucyHok 8. Vicnionb3ylime mamepuar u3
COMIOMbI (pucosasi corioma, KyKypy3Hble

° HDOBepre napamMeTpbl CTaTU4eCKoro gaBrneHnda B cUCTeMax Cme6nu’ 8EPXYLWKU caxapHo20
BEHTUNALUN C OTpuuateribHbIM U NONMOXUTENbHLIM JaBNEeHNEM, mpocmHUKa) ons YMEHbLEHUS
4YTOObI 06EecneYnTb agekBaTHbIN U1 pPaBHOMEPHbLIN NOTOK BO3ayxa COJTHEYHO20 Hazpesa KpbilU.

(12,5-30 Ma nnun 0,05-0,12 grorma Bogpl).

* B nTnyHMKax, 06opyaoBaHHbLIX CUCTEMaMU MCNAPUTENBHOIO
oxnaXaeHusi, cnegyeT ounwaTth UK 3ameHaTb UsTpa, ecrnm
OHU 3abuBatotca. [NoTok Bogbl Hag hunsTpamm SOMmKeH ObiTb
odHopoAdHbIM, 6e3 cyxux y4acTkoB. Bosgyx OyaeT npoxoanTb
NPeNMyLLECTBEHHO Yepes CyXme y4acTKu, NOCKOMbKY CONPOTMBIIEHNE
MEHbLLE.

« [lpoBepbTe hunsTpbl 4N BoAbl U NPy HEOBXOAMMOCTU 3aMeHUTe
UX.

» 3arpsisHeHHbI mnbTp ANs BoAbl OrpaHMYMBaET NOTOK CBEXEN
NMUTbEBOM BOAbI B MTUYHUK.

PucyHok 9. lNopucmeble OKOHHbIE

wmopb! 6r10Kupytom rpsiMol CONTHEYHbIL
« [ns ynyyweHna BEHTUNALMN BHYTPU NTUYHUKA, O4YUCTUTE NAYTUHY cgem om nonadaHusi 8 MMUYHUK, HO

U Nbiflb C OKOHHbIX CETOK. 10380115710m Poxodums 8030yXy.



Pucyrok 10. ConHeyHbIl ceem He PucyHok 11. Haeos, komopnbil PucyHok 12. Hanu4due 80d5iH020
QormkeH nonadamb rPSMO Ha Nmuy, Hakarnnueaemcs, yxyowaem baka 8Hympu MNMuYHUKa

L nepexkpbimusi COMHEYHbIX fiydel  8eHMUNAUUI0 8 KrlemkKax. coxpaHsiem 800y rpoxsadHodu.
ucrionb3ytime Hadnexaujue Hagecbl
01151 KpbIWU UNU OKOHHbIE WIMOPKU.

* YnanuTe HaBoO3 M3 MTUYHUKA OO HACTYMNIEHUS XapKoro
ce3oHa, ecnu aTo Heobxoammo. Tenno, Beliaensemoe
npwv pasnoXeHUn HaBo3a, CrNocobCTBYET TeNnoBon
Harpyske B NTMYHMKe. Hannune GonbLuoro Konmyectsa
HaBO3a B HErnyBoKMX AMax NTUYHUKOB MM NOA
GaTapesamu KNeTok orpaHnY1BaeT ABUKEHNe BO3ayXa.

e [ITMYHMKM C KOHTPONMPYEMBIM MUKPOKIIMMATOM U
NTUYHWKA C Xanio3sMu, KOTOpble MOTYT MPEKIiYaThes
Ha TYHHENbHY BEHTUNALMIO, MAearnbHbl B perMoHax ¢
BbICOKOW TeMMepaTypon oKpyatoLlen cpeapl. B
OTKPbITbIX MTUYHUKAX AOIMKHbI MCNOMNb30BaTLCA
BEHTUMNATOPLI Y a3P030ribHblE ONpPbICKUBATENN.

° MSOJ'II/IpOBaHHbIe KpbILUW YMEHbLLUAKT U3ny4eHume n
npoBOAMMOCTb COJTHEYHOro Tenna 4epes3 Kpbilly BO
BHYTPEHHIOK 4YaCTb NTUYHUKA.

e YbeauTecb, YTO cucTeMa BOAOCHADXeHUSA MOXeT
obecneunTb NOTPEOHOCTM B BOAE AJ1S1 a3P030SbHbIX
onpbICKMBaTENEN N CUCTEM UCMAPUTENBLHOIO 00:vz
OXMnaxaeHus, a Takke YBENnuMYeHHoro noTpedneHus PucyHok 13. PekomeHdayuu 80 8pemsi meriogo20
BOAbI NTULAMW. Hannune nuTbeBor BoAbI ANs CTala,  cmpecca.

NOABEPKEHHOIO TEMSIOBOMY CTPECCY, AOMKHO ObITb
6ecnepeboiiHbIM.

*  YBepuTe HEHYXHble MeTaNIMYeckme npeameTbl OT NTUYHUKOB (T.€. MalUWHbI, TPAHCMOPTHLIE CPEeACTBa,
rHe3noBble KOPOOKM, MyCcop), KOTOPbIE MOTYT U3MyYaTb TEMSO B OTKPbITbIE MTUYHUKU.

Kroyom K MUHUMK3aLUM BO3AENCTBMS TEMNOBOIO CTPECca SBMSETCS NPOrHo3npoBaHue
NepuoaoB BbICOKMX TeMMepaTyp OKpy»KatoLel cpeabl U OCyLLIEeCTBNEHNE
COOTBETCTBYIOLLNX MEPOMNPUSATUIA U KOPMITEHUS! 4O MOBbLILLIEHWS TEMMNEPATYPbI.
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